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K HUTATENIO

Brl cobupaeTeck mocTynark B By3 U Bam mpeacTouT ciapath
BCTYMMTENBHBIN 2K3aMeH mo xumun? 3HAUHT, 3Ta KHHUTA Ans Bac!

A 1no4eMy Hedb3d HCHONB30OBaTh HIKOAbLHBIE YHeOHUKY Lid
OATOTOBKH K 2K3aMeHy, cripockTe Bel. Jla motoMy 410 JOTHKE HX
MOCTPOEHHH COBCEM He NMpefHa3HadeHa IJIA CUCTEMATH3IAUMH
3HAHMH, ¥ HUX HHBIE 33a7ayvf.

Ho Bels cylmecTByeT MHOXECTBO APYTUX MOCOOU MO XEMHH
19 MOCTYHAIOIIKMX B By3nl?! DTo JefcTBATENBHO TAK, W Bhi, Ge-
3YCIOBHO, € TIONBL30#H A1A celd MOXeTe MMU BOCIIONB30BATLCH,
TAK KaK DOJBLIIAHCTBO M3 HHX 00/MagaeT HeCOMHEHHBIMH JIOCTO~
uncTBaMit. Y Bee Ke Mil GepeM Ha cebd cMeOCTh PEKOMEHIOBATh
Bam 3Ty KHHTY, IOTOMY 4TO MHOI'ME M3BECTHEIE OCOOHA, ¢ Ha-
medl TOYKHM 3PEHHA, ABAAIOTCH MITHUNIIHE ONUCATENBHEIME, HE
UMEIOUIHMH YeTKOH KOHLENIHY B U3MOXEeHUH y9e0HOro MaTepH-
ana. B pesynerare XMMU4g MpeICTAST KOMWITKON OrPOMHOFO YHCNA
GOopMyN, ypaBHeHUH, npasin H GakTop, 3JATOMRATE KOTOPhIE He
TIPOCTO TPYIHO, a OYeHb TPYAHO, OTnHYHTeNbHONH OcobeHHOCTRIO
3TOI KHHIM SBJIALTCS CTPEMJIEHME ABTOPGB MaKCHMMalbBHO CHCTE-
MATH3HPOBATE, KAX GBI «paslioXUTEL IO HOAOYKaM» Bech hakTH-
YeCKHit MaTepHall Xypca XUMHH, 0cODEeHHO 3TO OTHOCHUTCH K H3-
TNIOXKEHHIO CBOMCTE HeOopraHMYecKMX ¥ OpraHAYeCcKHX BEIECTB.

Jns obnerdeHHA YCBOCHH YUeOHOro marepunana nocofue
cHAOXeHO OONBIUUM UMCHAOM cXeM H TAONHI, BRIPANAIOUINX UNH
MATIOCTPHUPYIOIYHX Hauboee BaXKHBIE TCOPECTHILCKIE MONOXEHWA.

Kpome TOro, B OTIHMYHE OT ApYrux nocoGuil 1a KHHUIa COmep-
KUT OOIHPHBIH IWIAKTHUCCKMET MaTepHan (T. e. BOMIPOCH], YIIpa-
HeHMA, 3aJa4H, TECTEI), KOTOPHI MO3ROIUT BaM IIaHOMEpHO
PA3BHTL CBOH HABEHIKM H YMEHH:A H OCYLLECTBHTH CAMOKOHTDOJND,
a 3HayuT, BH cMOXeTe caMH GOLEKTHBHO OUEHUTH YPOBEHL YCBO-
€HHA KaXIOH TeMHE H KaXIOoro pasjeiia.

B ¢BS3M ¢ 3TUM MBI CUMTAEM HECODXOLMMBIM paccka3ath BaMm o
TOM, KaK CcleayeT paborath ¢ 3701 KHUTORA.

Mpexne Bcero, y¥TanTe Bee naparpadii B MOPAAKE MX H3T0-
XeHud (MPONyCKarh MOXHO JHINE Te, KOTOPhie OTMEYeHbl 3863~
FOouKOi). 310 00yCAOBACHO TeM, UTO XHMHA NMPOHH3AHA MHOXE-
CTBOM JOTHUCCKHX CBA3CH MCXKAY PA3HYHBIMH TeMaM#d, M MBI
CTPEMMAHRCH TaK M3NOXHUTE KypC, YTOGH NPU €r0 M3YYCHHH Y. YH-
TATEHA HE BO3SHHXANO ORI BOMNPpOCOB, OTBCTEI HA KOTOPDLIE COAepn-
XK4TCH He B NpeAbAyIliHX, 2 B MOCHeAyIINMX naparpadax.

IpounTas xaxasiii naparpad, nocrapaiiTecb OTBeTHTH Ha «Bor-
pocHl JUIA KOHTPOAA»., KaK Npapuio, OHH HMEIOT NpAMBIE OTBETHI -
B TekcTe naparpada, H ecid Bu satpyaHderecs, Bam crienyeT ne-
peuYrTaTh JaHHBIA naparpad. .

Tocne 3TOro MO3HAKOMETECE ¢ «PellleHHEM THIIOBBLIX YIIpaX-
HEHMH W 3aIad», a 3aTeM NPHCTYNANTe K pPelUcHHI0 «YIpaxHe--
HH# H 3aja4 ARd caMocToATeNsHOH paboTui». Ilepsrie na #HuX
COBEpPIIEHHO AHANOrMMHEL THNOBHIM, H BRI cMoXeTe MX BBIHOM-
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HUTHL «110 ofipasuy». OaHako yeM Jannuie Bul 6ydeTe TIPOABHEATH-
€A B M3YYCHRH 10Co0Ms, TeM wamie SYIYyT BCTPEUaThCA 3a0a9H, pe-
LIEHNE KOTOPBIX TpeGyeT TBOPUSCKOrO HCIIONLIOBAHMSA H3YYeHHO-
TO MaTepHana; MPUYEM 3TH 3aJa4M PACIIONOXeHBI, KAK NPaBUNo,
B nopanke ux ycnoxHeHuda. [lo Mepe yseJiHyeHWA YMCIA MPoH-
JEHHBIX TeM YCHIYBAETCH KOMIUIEKCHBIM XapakrTep TNpemnaraeMplx
YNpaXHeHuH ¥ 3ala4, cnocOoGCTBYIONN NOBTOPEHMIO U 3aKper-
MEHNIO paHee H3YUeHHoro Martepuana, OGLIYHO MMeHHO TakHe
33JaHMs TIpeONaraloTCa HA BCTYIHMTENLHEIX DK3AMEHAX B pasnnd-
HEIX By3ax, . -

Haxkonen, eille OAVMH BHI CAMOKOHTPRONSA, MMEIOMMHCT B gaH-
HOM MOCOOHH, -~ 3TO TECThl MHOXKECTBCHHOIO BHIOOpPA (3/MeKTHB-
HBIE TECTH) MOUYTH NO BCeM H3yYaeMBEIM TeMaM. OHH COTepxAT
PasHLIC O XapakTepy sonpochi. Cpeiy HUX €CTh TaKKe, OTBETH
Ha Kotopele Bel MoXere BRIOpaTh, He pHGeran K GyMare M pyyke.
JApyrite xe BoNpoCH! TpeOYIOT NMPEIBAPHTEABHBIX MUCEMEHHBIX
lefictBHil (3anuch GOPMYN H YPABHEHWI, KOJXMYECTBEHHLIE pac-
yersl M Ap,)., O0paTuie BHUMAHHE HA TO, YTO YHUCNO NPABHIBHEIX
OTBETOB HA OJHH BOTIPOC MOXeT OBITh PA3NHIHEIM. OZMH, B4 M T. 4.
Ofmee Xe YHCAO NMPABWILHBIX OTBETOB HA BCe BOAPOCH! UId KaXK-
OOTC BapMaHTa TECTA YKA3aHO, W erQ UpeRbIleHHe HelOIYCTUMO.
PeaynbraTel TecTa MBI peKOMeHayeM oOpPMIITE B BUAE KAPTOYKH
CNeaYmero oopastia;

Homep Bonpoca 1 2 3| 4 5 6

ByxsH, ¢fo3navaromye
IIPABUNBHBIC OTBETHL

OTBeTH HA TECTHl H KPHTEPHH OLSHOK (KaK M OTBETHl Ha BCE
3afavy) DpHBeJeHEl B KoHUe KHHTH. [1o Kaxmol Teme paercsd
2 papHadTa TecToB. ECIM Npd BHINOAHEHHMH MEepBOTO BapuaHTa Bit
NOTYYHMTH HEYAOBIETBOPHTENBHEIN pesvarrar, BaM cnemyer roero-
PHUTE COOTBETCTBYIOLIYIO TEMY M IIOCHE 3TOTO BBIIIOIHHTH BTOpOﬁ
BapHWaHT TeCTa.

B xumun, xak U B nioboi opyroil Hayke, ecte Takag uHGOpMa-
DM, KOTOPYI0 HYXHO IpocTo 3aAIOMHHUThE, HauGonee BaXHEIE
onpeneneHud, GOPMyIHPOBKY TIPABHN K 3aKOHOB BHIASNICHEI B
TekeTe 3HakoM @ wid wpudgroM. Yacte uudopManuy QI 3amo-
MUHAHHKA (TPUBHANLHEIC H ACTOPHYECKHE HA3BAHHA HCKOTODBIX
BEIECTE, KaueCcTBEHHBIE peaklidu) BeiHeceHa B «IIpuioxeHusar,
HaXOOAIKecd B KOHIle KHUrY, Tam xe Bwl mafimere tadnuuy, 1o
KOTOPOH JIErKO MOXHO ONPEAeNUTh MOJEKYIAPDHBIC MACCH MHO-
THX HeOpraHMMecKHX BelIeCTd M KOTopas CHKOHOMHT Bawre Bpe-
M$ IIpPH DEIIEHHM 3a1ad.

Mp1 xenaem BaM ycmenrHo cIaTh BCTYIHTeNbHbIE 3K3aMeHBDI,
CTaTh CTYAEHTOM BhIGpaHHoTo BaMM By3a U IPOIC/IKHUTHL YBIEKA-
TeNbHOE MYTEINECTBUE B MUP XMMHUH M CMEXHEBIX € HEl Hayk!

Aamopvt



NPEAUCNOBUE KO 2-my U3RAHMIO

Cyas no nocTYRMBIIKMM K HaM OT3bIBaM, 1-e H3maHHe JaHHOFO
MocoGHA 0Ka3anochk MOJAe3HEIM MHOTHM yUauluMcd ¥ Npenonapsare-
JISM | B MEPRYIO OYepenk abUTypHieHTaM, IOCTYIIAIOIUKM B MEIWIIMH-
CKHC BY3Bl, [OE¢ XHMHS SBIgeTca NpoQHIHUPYIOINM NpeaMeTOM HA
BCTYNMTEIBHEIX DK3aMeHax. '

BMecTe ¢ TeM OnMT ampofauui nocobus rokasan nenecood-
PA3HOCTh BHECEHHS HEKOTOPHIX M3MEHEHHI W JononHerwid. ITpn
AOATOTOBKE 2-T0O M3JAHKHS YINTHBATHCE TAKKS TpPeOOBAHNA K 3HA-
HUAM aOHTYpHEHTOR, ONpelenAeMble HOBOI MporpaMMoH IIo XH-
MMH S BCTYRHTEAbHBIX MCILITAHUI B MeJUUUHCKHE BY3Hi*,
KOTopast ObINA ONMyBMMKOBAHA FIQCHE BBHIXOAA 1-TO H3JaHMA Halle-
ro 1nocobus.

BaxHeHIIMMH TONOIEeHeHHAMH, BHECEHHEIMH BO 2-¢ M37a-
HHe, ABIAIOTCS CNeRyIOlIHe:

1. B pazmene 1 «OcHOBHBIE ITOHATHA H 3aKOHH XHMHH» IIPH-
BOIONTCA ypaBHeHHe MeHneneesa—Kinaneitpona; paccMarpRBalwoT-
C PAVIMYHEIE THITH 34134 1O BRIBOAY NPOCTEHIINX W MOJEKYIap-
HBIX GopMYI BeliecTs.

2. TIpy MIIOKCHHM XApaKTepad XMMHUYeCKOM CBA3M W Ipo-
CTPAHCTBEHHOI'Q CTPOSHMH MOMEKYJ HOCTATOMHO MoapobHo 06-
CYXOAeTCA BOMPOC O THOpHAM3aLKH opOuTaNeil (B 1-M M3maHMM
CBeeHUs O THOPHANZALHM JABANNCEH JHINE IPAMEHUTENBHO K
OpPraHMYMecKuM coeauHenuaM). Kpome toro, B 3-M pasmene pac-
CMATPHBAKOTCA He TOABKO KOBAJEHTHAA W HOHHAA CBA3H (KakK
6b110 B 1-M MIZAHHN), HO TAKXKe METALIHYECKAd H BOIODOAHAs
CBS3M W pasH4Hble BHILI MeXMONeKyNSpHEX B3aHMOAeHCTBHIA,

3. B 4-M pasngene B TeMy <Tennonsile 3¢hdeKTH XUMHIECKHX
peakuuif» BKIIOYEeH 3aKOH Iécca M CIEACTBHA K3 HETO.

4. Paspen 7 «Metannel 1 WX COeNUHEHU » NONONHEH KPATKH-
MH CBeACHMAMHM O CBOMCTBAX BAXHENIIHX coeamHeHMH MapraHUa
M MEeIu.

5. B yactu III «Opranuyeckad XHMHA» HECKONBKO PACIIHpE-
Ha MHGOpMALHA O FeTePOIHKIHYECKHX COSNHHEHNAX H HYKIeH-
HOBRIX KHCIOTaX, 4 TAKXE 00 yriepoiax.

HaxoHeu, npy noaroToBke 2-1o H3AaHHA ME CTPEMILIHCH YC-
TPAHMUTL T¢ JOBOABHO MHOTOYHCISHHEIE ONEYaTKH, KOTOpHIE, K
COXAICHUIO, BCTPEYATHCE B 1-M H3JaHWH,

Ewe pa3s xemaem BaM ycrexos! IIyers cOyayres Bamuy MeyTH ©
Gymyieil cneuHaIPHOCTH!

A. C. Ezopos

* JaHHa# nporpaMMa MPpHBOIUTCA B NIPHIOXCHMAX (C. 756).



Yacme I

OCHOBBbI OBLUEA XUMUU

Pasoden 1

OCHOBHbIE NOHATUSA
U SAKOHbI XUMUU

B nmepBoM pasiene Bbl NOBTOPHTE OCHOBHHIE MONOXKEHHS'
ATOMIIO-MOJIEKYIAPHON TEODHH, TOHATHA «aTOM», «MOJISKYNa»,
«OTHOCHUTEILHAY ATOMHAA M OTHOCHUTE/JbHAsA MOJEKyasapHas
MACChI», «MOJIb> M «MOJIAPHAs Maccay, «BJICHTHOCTE», 3aKOH
TIOCTOSHCTBA COCTABAa BELIECTBA, 3aKOH COXPAHEHHS MACCHI,
3aK0H ABOTajpo.

I1pu uaygeHun 3TOrQ pasnena Bbl IOTPEHHPYETECE B pacye-
Tax Mo XUMHYeCKHM hopMyIaM 1 XHMHYIECKHM YpaBHEHHIM.

§ 1.1. Onpenenedne H NpeaMeT XUMUH

XuMN% OTHOCHTCS K €CTECTBEHHBIM HAYKAM.

® XuMHa — HAYKA 0 BEMECTRAX, MX CTPOSHHN, CBOHCTBAX B Npe-
BPAINCHHSAX.

Bce Tena B IPUPOE COCTOAT U3 BellecTs, Kaxaoe BelecTso
MMeEeT OnpeaeieHHble (HU3nYecKne H XMMUIeCKHe CBOICTRA.

(Du3NIecKNe CBOMCTEA BEMIECTBA — ArPErATHOE COCTOSIHME,
MTOTHOCTB, PACTRBOPHMOCTE, TEMIIEpaTypa IL1aBleH s, TeMIIe-
patypa KWIeHUH, 1[BeT, BKYC, 3allax K Ip.

CylLeCTBYIOT TPH arPEraTHbIX COCTOSHHSA BELUSCTE: TBEPAOE,
KHKoe M razoobpazHoe. [T1py OOBIYHBIX YCIOBHAX pPalIHYHEIS
BEIISCTBA HAXOASATCS B Pa3HBIX arperaTHLIX COCTOsiHUAX. Ha-
npumMep:

— caxap C,,H,,0,;, conts NaC(l, cepa S, amroMunanii Al —

TBEPILIE BEIECTRA; '



~— Boma H,0, 6enzon CHy, ceprias kucnora H,80, — xmi-
KHe BellleCTBa,;

— kucaopola O, yrnexucisiii raz CO,, metan CHy — raso-

00pa3Hbie BELIECTBA.

Jio6oe BerlecTBO TIPU H3MEHSHHH YCIOBHIA (HANpUMep, TeM-
TIEPATYDEL) MOXET MePEXORUTh U3 OTHOTO arPeraTHOrO COCTOA-
HHS B IPYTOE.

Kunkas soaa mpu 100°C (temmnepatypa KHTIeHMA) [IpeBpa-
uraetes B map (razoolGpasHoe cocrogtue), a npu 0°C (Temrepa-
Typa MAaBAeHUs) TIPeBpalllacTcs B Nek (TBeplIoe COCTOAHME).

H3MeHenne arperaTHOTO COCTOSHHWA BellleCTBA — 2T0 MPH-
Mep DUINYECKHX SBISHHIT,

Puzngeckne SBNEHMA — 9TO U3MEHEHHS (POpPMBI WK arpe-
TATHOIO COCTOSHMS BEIECTB, B Pe3yLTaTe KOTOPBIX He 00pa-
3y10TCSt HOBbIe BeIIECTBA.

XumHgecKHe CBOicTBA BelleCTBA — 3TO CNOCOOHOCTL aH-
HOT0 BELUECTBA IIPSBPALIATRCA B IPYTUE BELLECTHA.

Ipespamenys OXHUX BELUIECTE B [PYrHe HA3BIBAKTCA XH-
MUYECKHMH PeaKnMsaMH, JWIH XHMHYIECKHMH sBjieHusiMH. B pe-
3YNBTaTe XMMHMECKHUX PeaKItHid Beerza o8pa3yloTca HOBBIE Be-
mecTtBa. McxonHble BellecTBa, KOTOpBIE BCTYNAWT B
XUMUYECKYIO PEAKLIMI0, HA3HIBAIOTCA PeareHTAMH, d HOBAIC
BEIUECTRA, KOTOpbIe 00pa3yIoTci B PE3ybTaTe XMMHUYECKOH
PeaKIUY, HA3bIBAIOTCH NPpOnyKTaMu peakunn. Hanpumep, sona
MIpM BEICOKOH TemiepaType (1°) Tipespanlaerca B BOAOPOA U
KHCI0pOI, '

t°
2H,0 = 2H, + O,

HexonHoe Be-  IlpomykTni

mWecTBo (pea-  peakiuu

reHT)

XapaxTepHbie MPHIHAKA XHMIIECKHX PeaKIHil
HsmeHenue FeCl; + 3KSCN = Fe(SCN), + 3KCl

LIBETA KenTeiit Becusernnlit Kpacubiil

O6pazosanre  BaCl, + H,SO, = BaSO,l + 2HCI

ocangxKa Ocagox

Brimenexuve Na,CO; + 2HC! = 2NaCl + H,0 + CO,T
rasa Taa
Bouenenue H,50, + 2NaOH = Na,S0, + 2H,0 + Q
TEILTOTRD Tennorta

7



Brimenenne tr
CBeTA Mg + O, = 2MgO + hv
Caer

Bonpocw: 048 xonmpoas

1. Jaitte onpeaeneHHe XMMHH KAK HAYKH.

2. Yro Takoe duznyeckne cOHCTBa BellecTBa?

3. Kakue arperatinie COCTOSHUA BENIECTB CYIIECTBYIOT?

4. ITpuBenuTe MPHMEPH! TBEPALIX, XKHIKKHX M ra3oo0pasHLIX Be-
HIECTR, . :

S. Yro 1akoe dmsHyeckHe apneHus?

6. Uto Takoe xuMudecKue cBOIicTBa Beulectea?

7. YTo HaspiBaeTCH XMMMYECKHMH PeakMaMu?

8. Yro Ha3pIBaeTcst peareHTAMU?

9. Yto Ha3piBaeTcd NPORYKTAMI Peakuun?

10. Ha3zonuTe xapakrepHble IPU3HAKHA XUMHYECKHX DeaKLUH,

§ 1.2. Ilepronauanbneie CBeleHHA O CTPCEHHH ATOMOB.
XHMAYECKHE 3JIeMEHThI

Bcee BemecTsa 06pa3oBaHbl MENIBYAMIIIMMHE MACTHIEMU, KO-
TOPBIE HA3EIBAIOTCS ATOMAMH.

ATOMBI HMEIOT CJIOXHOE CTPOSHHUE.

B uentpe moboro atoma Haxoouted sapo. Aapo atoMa co-
CTOUT K3 NPOTOHOB ¥ HEHTPOHOB, KOTOPHIE HMEIOT OblLee Ha-
3BaHWe — HYKJIOHBI {OT aHTJ. nicleus — SApoO).

IIpotoH — 3TO MacTHIIA, KOTOPas MMEET MOJOXKHTENBHBIH
3apsl. 3apaa IPOTOHA B YC/IOBHBIX eMYHHRNAX pased +1. CUM-
BOJ [IDOTOHA — P

HeltpoH — HelTpanbHag 4acTHLA, 3apsi HelTpoHa pa-
BeH (. CMBOX HefiTpoHA — ¢h.

Anpa aTOMOB HMEIOT NOJOKHTENLHLIN 3aPA, TAK KAK COCTO-
AT W3 IPOTOHOB € TIONOXUTEIHHBIM 3aPAIOM B HEHTPAIbHBIX
HEHUTPOHOB.

Bokpyr sigpa IBIXYTCS 3JI€KTPOHBL, KOTOPEIE HMEIOT OTPM-
paTeAbHBIH 3apax. 3apsa 2JIeKTPOHA B YCIOBHEIX eI HHLIAX
paseH —1. CUMBOJ 3J1eKTpoHa — €.

@ IIpoToHB!, HEHTPOHDI U HIeKTPOHE HA3HIBAIOTCH HMEMEHTAp-
HEIMH YaCTHUAMH, '

JIr060M aTOM CONEPAKUT PABHOE THCIO TIPOTOHOB U 3JIEKTPO-
HOB, TIO3TOMY CYMMa ITOJOKWTENBHBIX 3aPAA0B B ATOME paBHa
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CyMMe OTPHLATeNBHBIX 3apsinoB. ClenopaTeNLHO, ATOMEI AB./14-
IOTCH 3eKTPOHEHTPAILHLIMHY YACTHIIAMH.

Anpa pasnMYHLIX ATOMOB COAEPXKAT PAZHOE YUCHO HPOTOHOR
W HEHTPOHOB.

@ IMasnoi XapakTepucTHKOM M06Oro aToMa ABMAETCA 3apan
ANpa, KOTOPLI 0603HauaeTea Sykeoi Z M paBeH YKCLy 11po-
TOHOB.

@ Bung aTroMO0B ¢ OWHAKOBBIM 3APAAOM Aep HAIBIBACTCA XM-
MITMECKHM JJIEMEHTOM.

Kaxaplid 31eMEHT UMEET CBOE HA3ZBAHWE W CBOH CHMBOJ
(3Hax).

B Hactostee BpeMs u3BecTHO Bonee 100 XMMHUYSCKHX Ble-
MeHTOB. Cpefld HUX €CTh 3JIEMEHThI, KOTOPBIE BCTPEUAIOTCH B
npupoje (npuMepsHo 90), U BNMeMeHThL, KOTOPBIE TOAVIAIOT UG-
. KYCCTBEHHBIM ITyTeM (= 20).

Kaxnplit 27IeMCHT MMEET CBOE Ha3zBaHUe U CBOH CHMBOM (XH-
MHYeCKHH 3HAK). CUMBOJIEBI 2IEMEHTOB COCTOSAT U3 OMHOM HITH
IBYX OYKB JATHHCKOFO HA3BAHHA SIEMEHTOBR ¥ ABAAIOTCH UH-
TEPHaUMOHANBHAIMK, Ha3BaHHMA 21eMEHTOB B KAXKIOM A3bIKE
PANTHYHEL

Hanpumep, 31eMeHT ¢ PYCCKHM Ha3BaHUEM BOAOPOA HMeeT
cuMBon H (UTaeTea «alil» ), KOTOPHI fBISeTCA TIEPBOit OyK-
BO#f TATMHCKOrO Ha3BaHWs 3Toro »MeMeHTa — Hydrogenium.
DASMEHT ¢ DYCCKHMM Ha3BaHHeM xaop nMeeT ciMeon Cl (unta-
€TCsI «XJIOP»), KOTOPRIN 00pazoBal 1epBoii ¥ TpeThel OYKBAMH
JIATHHCKOTO HassaHus — Chlorum.

B 1abn. 1 comepxarca pycckue v TaTHHCKHE HA3BAHHS BAX-
HEeMIIHX XMMHAYECKHX 3JIEMCHTOB, HX CHMBOJIE ¥ TIPOH3HOIIE-
HMEe CUMBOJIOB B XMMHYECKHX (OpMYyJIax.

C Ha3BAHWAMH X CHMBOJIAMH JIPYTHX XUMHIECKHX IeMeH-
TOB BBl IO3HAKOMHTECE B XOZI€ NaNbHEHILIETo H3ydeHKs Kypca
XMIMHH. ‘ :

PaccMoOTpUM NpUMeEPH! TPOH3HOIICHHA CHMBOJIOB B XHMH -
YeCKUX (hopMyIIax:

H,0 — au-nsa-o»

Ca,(PO,), — «KansUuH-TPH-113-0-YeThIPE-TBAKILI>

NaCl — «Harpuii-xmop»

AL(S0,); — «amOMUHHR-IBA-3¢-0-YEThIPE -TPHKIbI»

AgNOQO, — «apreHTYM-3H-0-TpH»

[Fe(OH),],S — «beppyM-0-ali-IBaxiH-IBaXKIK-3C»



Tabauna 1

HazpaHus H CHMBOJIB BAKHEHIIKX XWMHIECKHX 3NeMEHTOB

Pycexoe JlaruHcKoe Cumsoa MpouzHoleHue
HA3BAHUE
HA3BAHMUE MEMEHTa| BleMeHTa CHMBONA

3NEMeHTA
Asor Nitrogenium N 9H
ATIOMUHH I Aluminium Al AMOMHUHHH
AproH Argon Ar aproH
Bapuit Barium Ba Bapiit
BpoM Bromum Br BpoMm
Bonopon Hydrogenium H allr
TCenuii Helium He TERMiL
Keneso Ferrum Fe theppyMm
3onoto Aurum Au AYPYM
Hon Todum 1 itor
Kamuit Kalium K Kanwii
Kanbiuit Calcium Ca KaibLHEH
Kiucnopon Oxygeniunt 6] 0
Kpemunii Silicium S{ CHIMLIMYM
JiuTui Lithium Li JIMTHIA
Maruuit Magnesium Mg Martuit
MapraHeig Manganum Mn Maprasery
Meas Cuprum Cu KYIIpYM
Hartpuit Natrium Na HaTpHi
HeoH Neon Ne HEOH
Onoso Stannum Sn CTAHHYM
[L1ariHa Platinum 1Pt TUIATHHA
Pryts Hydrargirum Hgz THIPAPTUPYM
CBuHeH Plumbum Pb IoMOYM
Cepa Sulfur S 3¢
Cepebpo Argentum Ag APrEHTYM
CrpoHiuii Strontium Sr CTPOHLIMHA
Turau Titanium Ti THTAH
Vrnepon Carboneum C He
Dochop Phosphorus P itk
Prop Fluorum . F drop
Xmop Chlorum Cl Xnop
Xpom Chromium Cr XPOM
IuHk Zincum Zn LHHK
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Bce xuMHuuecKye 9MeMeHTRl IEIATCH Ha MEeTALILL M HeMeTall-
abt (tabn. 2). [IpuyrHO#i 3TOro AeJeHUA ABIAI0OTCA Pa3nuyud B
CTpOeHUH aToMOB. OHH OYIYT pACCMaTPHUBATECA MTPU H3YUEHHH
COOTBETCTBYIONIEH TeMBl. OTHAKO yXKe CeHYac CIeLyeT 3aIToM-
HHTb, KAKHE 3JIIEMEHTBI OTHOCATCA K MeTaNlNaM U Kakue — K
HEMETAILAAM,

Tabauya 2
JenieHHe XKMHICCKHX OJIEMEHTOB HA METALAB H HEMETLINI
Meramis HemeTamts
amoMuHhnit Al azor N
Hapuit Ba aproH Ar
xeneso Fe 6poMm Br
30M10T0 AU sogopoa H
Kanuit K renwit He
kaneruit Ca ion I
nutait Li xuciopon O
marHuii Mg KpeMHMit Si
Mapradenr Mn HeoH Ne
Mens Cu cepa S
" Hatpuii Na yoepon C
071080 Sn dochop P
atiHa Pt trop F
pryte Hg xnop Cl
ceHHel Pb
cepebpo Ag
CcTpoHIHil Sr
THTaH Ti
xpoMm Cr
HHHK. Zn

PacnpocTpaseHHGCTS PAIAHYHEIX XHMWIECKHX DIEMEHTOB
B IIPHPOJIE HEONMHAKOBA.

B 3emHO# Kope HauGoAee pacipOCTPAHSHHBIMH /1eMeHTa-
MH ABIAI0TCA: Xnenopoa O (=49%), xpemuawii Si (= 27%), amo-
munmii Al (= 8%), xene3o Fe (= 5%), xanbumii Ca, marpmit Na,
xamuit K, maramit Mg, ™aran Ti, sogopon H. 31u necsth ane-
MEHTOB COCTABNOT Gonee 99% Macchl 3eMHON Kophl. Baxue-
IIHMH SIeMeHTaMi Mopekoii Boasl sensiores O, H, Na, Cl, a
xuporo semectea — O, Cu H.
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10.
11.
12.

13

14.

15.
16.

17.
18.

19.

Bonpocet dar KoHInpoAs

. Kaxk Ha3bIBalOTCA 9acTHIE, KOTOPHIMH OOpPA30OBAHLL BCE Be-
mectpa? ‘

. Y10 HaxoAWTCHd B HeHTpe aToMa?

. M3 gero cocrour aapo atoma?

. Kakoe obmee HazpaHHe MMEIOT OPOTOHBI H HEHTPOHHI?

. YeMy paBeH 3apsi/i NpOTOHA B YCJIOBHBIX eAWHHLAX?

. Kakoit zapaa mMerot sapa atomop? [Houemy?

. Kak Ha3pIBAIOTCA YAaCTHIEI, KOTOPLIE NBIDKYTCA BOKPYT Aapa
aroma?

. UeMy paBeH 3apai /eKTPOHA B YCJIOBHBIX eqAHHIAx?

. Kakoe obiee HassaHWe HMeEIOT NPOTOHEI, HEMTPOHH H 3MeK-

TPOHBI?

TloyeMy aTOMEI SIBASIOTCA SIEKTpOHe ATPAARHRIMH YacTHliaMu?

YTO ABAAETCA TMABHOH XapakTepHcTHKOMN n1060ro aroma?

Yemy paBeH 3apsaa Anpa atoma?

YTo Ha3BIBAETCH XHMHYECKHM JMeMEeHTOM?

CKONBKO XMMMUECKUX 3IEMEHTOB H3BECTHO B HacTOAINEE

Bpemsa? i

CKOTBKO XMMHYECKHX I/1EMEHTOB BCTpedaeTcs B mpupoae?

CKONBEKO XMMHYECKHMX DJIEMEHTOB NOMYYEHO HCKYCCTBEHHBIM

nyrem?

Ha Kaxue ape rpymnmsl JeisaTca BCe XHMHYECKHE 3eMeHThi?

Kakue xumudeckue 31eMeHTH Halboee pacnpocTpaHeHb:

a) B 3eMHO#t Kope; 0) B Mopckoit pone?

KaxkHe XHMHYECKHE JICMEHTH ABAAIOTCA BAXHEHIIMMH 3716~

MEHTAMM XWBOTC BelecTBa ?

3adanus 048 camocmosmersnos pabomnt

. 3amonuwnTe cBOBORHEIE KIETKH B ciemyomed Tabnuue (Kaxk-
Jas CTpOKa B TaGiuIle COOTBETCTBYET OTHOMY aATOMY):

Yucno neno 3apsan Hueno Yucno
AroM SNLKIPO- HeHTpo-
NPOTOHOB HOB anpa (Z) HOB HYKJIOHOB

1-it 1 0

2-ix 6 12

3-i +12 12

4-if 80 120

5-i 15 31

12
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2, HanuiuuTe, K&K npon3HocsTes cnenyiowmne dopumynn: HCL,
H,50,, NaNO;, C¢H,;,05, Ma(NO;),, Fey(50,); .

3. Hanwmure $GopMynsl, KOTOpPLIE UMEIOT CAeRYIONIee FPOU3-
HOIleHHE: «KANBIHA-(BTOP-IBa», «lle-IBeHaIlaTh-a1-IBa1-
1IATh JIBA-0-OOUHHAAUATES, «KYTIPYM-TPH-113-0O-9eThIpe-ABaX-
LBIp, «ALI-XTOP-0-YeThIpes.

4, Hanuuiute pyccKHe Ha3BaHUA M CHMBOJBI METLIIOB, KOTO-
pele HauboMee pacIpOCTpaHeHBl B 3eMHOH Kope.

§ 1.3. PasMepnl aToMOB.
AbGconoTHBIE H OTHOCHTE/IbHbIE ATOMHBIE MACChI

ATOMBI Pa3IAYHEIX 3/IEMEHTOB HMEIOT PA3HBIE PAIMEDEl M
Pa3HbIE MACCHL.

Taxk Kax aTOMBI HMEIOT QOPMY Illapa, WX pa3Mephl xapakTe-
pU3YIOTCA JuaMempom WIM paduycom.

CaMmbiii MAIEHBKHIT aTOM — 3TO ATOM BOIOPOIA, €ro JHa-
MeTp TIpuOtuspTensHO paser 11078 oM, wm 1107 M. Juamerp
aroMa xyjopa pases = 1,810  cMu T 1.

4 BbIpaxeHHs] TAKHX MANTBIX BeIMYWH 9aCTO UCTIOIB3YKIT-
Cc5i €XMHHULIBL IIMHBI, KOTOpBIE HA3bIBAIOTCA anecmpemamu (A)
M HanoMmempamu (HM):

1A=10"m; 1uM=10"mM

B 3THX eavnALIaX AMAMETD ATOMA BONOPOAA DpubAn3nTeNh-
Ho paseH 1A, win 0,1 HM.

Macchl aTOMOB TAKKE SBISIIOTCA O4EHE MATRIMH BeJIMYHHAMML.

Macch aToMOB, KOTOpbIE BEIPAXKeHb! B O0BYHBIN eEMHHALIAX
MACCHI (KI' MUIH I}, Ha3bIBAIOTCA A6CONOTHEIMEM ATOMHBIMHA Mac-
CaMH H 0603Ha4aKTCa CHMBOJIOM M,

Camyo MaNeHBKYIC Maccy MMEET aToM BOOPOIIA:

m(H) = 1,67-10 7 xr = 1,67-10% r

ADCONIOTHRIE MACCEI aTOMOB YIJIEpOAa M KUCTOPONa HMEIOT

CNCOYIOIINEe JHAYSHHASA!
m,(C) =199310% kr; m(0) = 26,67-107" xr

Hcnonp3oBaTh TAKME Majble BeAHYHMHBI O4€HDb HEYIOBHO.
TIoaTOoMY B XHMHH BMeCTO aGCOMIOTHBIX aTOMHBIX Mace o6bid-
HO UCMONB3YIOTCS OTHOCHTEIBHBIE ATOMHEIE MACCHL.

3a emMHKIY ATOMHBIX Macc IpHHuMaeTcd 1/12 wacts abco-
JIOTHOR Maccel atoMa ymiepoda C. Ecnu npenctaBuTh aToM
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yIriepoja B BUAC IAPWKA M MBICJICHHO DA3ZACIHTS €ro Ha 12
PABHBIX YacTeH, TO MAcca OfIHOM YacTH K €CTh ATOMHAS €JHHH~
ua Macesi (puc. 1).

1 aem.

ATOM yIepoga

Prc. 1. K onpenesennd aToMuoH eTHRRIB MACTH

@® Aromnag expmmna Macell (a. e. M.) — 310 1/12 wacts abco-
JOTHOH Macchl ATOMa yIiepoaa.

3Has abCOMOTHYIO MACCy aTOMa YIIEpOaa, MOXKHO BHPA3HTE
4 ¢. MBKCHIMB &
m,(C) 19,9316°7 kr

— = = A0 o
1a.em 12 T 1,66-10 kr

=1,66-10 %1

@ OrnocHTeIbHAA ATOMHAS MACCA 3JIEMEHTA — 3TO YHCAQ, KO-
TOPOE NOKAIBIBALT, BO CKOIBLKO pa3 alcoAlTHAR MacCa aTo-
Ma JaHHor0 3nemMenTa Gonbme 1/12 gacry a0comoTHO# Mac-
CH ATOMA YITIEpOZA, T. €. ATOMHOH ¢IMHHIOBL MACCH™*,

OTHOoCHUTeNbHAA ATOMHAS Macca 0603HauaeTCs CHMBOIOM A,
(MHIeKC «r» — mepBad 6YKBa aHDIMICKOTO clloBa <relativer —
OTHOCHTENBHBII).

OTHOCHTENEHASA aTOMHAs Macca IeMeHTa X paBHa:

m,(X) m,(X)
A (X)= = . (1.3.1)
1/12 m (C) la.e M

PaccauraeM, HATDUMED, OTHOCHTEALHBIC ATOMHBIE MaCCh

BOIOPOIA ¥ KHCIOpOoIa:

* Bonee TOYHOE ONPEIENTEHHE OTHOCHTEIBHOM aTOMHEO! Maccu Byaer gano
TIOCNC M3YYSHMA TEOPHH CTPOSHMS aToMa.

14



A CH) = m,(H)  1,6710 " kr - 1008
- 1a.e.m. 1,66-107 xr ’
mf0) 26,6710 xr

la.e M. 1,66:107 kr

O6BIYHO UCHONB3YIOT TIPHOIHIHTENbHEIE 3HAYEHUSA OTHOCH-
TENbHBLIX ATOMHBIX MaCC:

A(H)=1; A{0O)=16

TaxuMm oBpazom, Macca aToMa BOJOPOAA TIPHOINIHTEIBHO
pasHa Macce 1/12 JacTu aroma yriieposa, a Macca aToMa Kuc-
Jopona npubau3uTensHo B 16 pas 6onbine macee! 1/12 vactu
aToMa yIIepona.

O6parnTe BHUMAHHE, YTO OTHOCHTEIHHELE ATOMHEBIC MACCh
JAEMEHTOB, KaK H TI00bIe OTHOCHTCIBHBIC BETHYHMHEBI, ARTAIOT-
ca Ge3pazMePHBIM. '

B 1aén. 3 gans! npuGIN3UTENbHBE 3HAYEHUA OTHOCHTE b
HBIX ATOMHBIX MACC HEKOTOPBIX 2JIEMCHTOB.

A(O) = = 15,999

Tabauya 3
OTHOCHTENLHBIE ATOMHBIE MACCH HEKOTOPLIX
XHMHYECKHX I NCMERATOB

DneMeHT Ar DreMent Ar DneMeHT Ar
H 1 Si 28 Zn 65
C 12 P 3t Br 80
N 14 S. 32 Ag_ 108
O 16 Cl 33,5 1 127
13 19 K 39 Ba 137
Na 23 Ca 40 Al 197
Mg 24 Fe 56 Hg 201
Al 27 Cu 64 Pb 207

Bonpocet das xonmpoan

. Hem xapaxrtepus3yorcd pasMeph aToMon?

. Kakue egpHULEB JUIMHBI NCNIONL3YIOTCH IS BhIpAXKeHUs -
AMETPOB WJIHM PaUYyCOB aTOMOB?

. Mro nasrBaerca abcomoTHON aroMHON Maccoit?

. Kakue aToMuble Macchl 00bIYHO HCTIONB3YIOT B XUMUN?

. YTo nmpUHUMAIOT 33 ¢AMHHIY AaTOMHEIX Macc?

. Uro Takoe oTHOCHTENBbHAS ATOMHASA Macca XUMUUECKOrO 3J1e-

. MenTa? Kaxum ciMponom oHa ofosuayaercs?

P -

L bW
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Jadanun 048 camocmonmeasoi paonioi

{. JraMeTp atoMa XJIopa paBeH 1,8-10"% ¢m. Bripazure ero B
AHICTPEMAX W HAaHOMETpax.
. CKONBbKO aHTCTpeMOB M HAHOMETpOB B: a) 1 M? 6) 1 cM?
. PaccunTaiiTe, CKONBKO aTOMHBIX €IHHHI{ MACCH B; a) 1 kr;
alr
4. Hcnonbiys OTHOCUTENBHBEIE ATOMHBIE MACCH 3IEMEHTOB (CM.
Taba. 3), paccunraiire, BO CKOABKO Pa3 Macca aToMa Meld
Gonbilie Macchl: a) aToMa cepsl, §) aroMa KHMCAOpPOZA; B) aTo-
Ma BOZOpOAA.

W b

§ 1.4. Mounekyabl. Xemndeckue (opMyisl.
Monexynspusie Macchbl. DIeMeHTHBIH COCTAB BelIECTB

ATOMBI MOIYT COSAMHATECA IPYr ¢ ApyroM. B pesynbrate
3TOrO COSOMHEHHUS 0BBIYHO 06pasyrTcs bonee C/IOXKHBIE 4ac-
THIIE — MoJeKyasl, Hanpumep:

XuMuyeckue
GopMynsL
®+® — @ B
aTOM ATOM MONEKYIa
BOJOPONA BOJOpPOCIA BOIOpOLA
@@ — @D w
aToM aAToM MOJIEKYNA
pofopoda  Xjiopa XJIOPOBOAOPOAA
®+()+@— @)D no
aToM aTtoMm aToM Menexkyma
BOLOPOAA KUCAOpPOXA EOJOPOMA BOIB!

DTH MPUMEPEI MOKA3bIBAIOT, UTO COCAUHATLCS APYT ¢ IPY-
TOM MOTYT 2TOMEI OJHOTO DIEMEHTA M ATOMB! Pa3HbIX 3MEMEH-
TOB. YMCNO aTOMOB, KOTOPbIE COSNMHAIOTCH npyr ¢ IpYyrom,
MOXKeT OBbITH PasiIUUHBIM,

16



CocTap m0o80i MONeKyAbl MOXKHO BBIDAZUTDL - XMMHYECKOH
topmyoii.

Tax, Monekyna Bogopoaa umeeT dopmyny H, Yucno «2» B
3TOH (PopMyJIe MOKAa3bIBAET YHACTIO ATOMOB BOMLOPOAA B MONEKY-
Jie BOIOPOIA.

Yucna B XUMHYECKHX (hOpMyNax, KOTOPbIE NOKa3bIBAIOT,
CKONBKC ATOMOE JAHHOIO 3JIeMEeHTa BXOIHT B COCTAB MOJIEKY-
JIBI, HA3BIBAIOTCS HAAEKCAMH.

Monekyna xaoposozopoza HMmeeT dopmyny HCI, Tax kak
OHA COCTOMT U3 OTHOTO aTOMa BOAOPOIA M OMHOTO aTOMa XJI0-
pa. Monexkyna sogel umeer Gopmyay H,0. 9rta dopmyna no-
Ka3bIBAET, YTO MOJIEKYNIa BOILI COCTOMT M3 ABYX aTOMOB BOLO-
POJa ¥ OHOTO ATOMAa KHCIIOpPOIa.

MoneKyna cepHOi KHCIOTHI COCTOMT U3 JBYX aTOMOB BOJO-
pona H, ogHoro atromMa cephl S H HeTBIpeX 4TOMOB KHCIOPOIa
0. 3ua4uT, PpopMyna MoaeKyNIEI cepHoit kucnote — H,S0,.

CyllecTBYIOT MOJIEKYNb, B COCTAB KOTOPHIX BXOMUT HE-
CKOJIBKO OMMHAKOBHIX TRYTIT aTOMOB. B dhopMysax Takux Mo-
JEKyJ 9TH TPYIIThl ATOMOB 3aKTI0YAI0T B CKOOKH, 2 MHAEKC 33
CKODOKaMH NOKa3bIBACT YHCIO STHX FPYIIT B MoneKyne. Hampu-
Mep, hopmyaa Cu(INO,), TOKA3LIBAEST, YTO 3Ta MONEKY/A COCTO-
MT M3 OJHOIO ATOMa MeIH M IBYX rpyrir aToMoB NO,, T. e. IRyX
aTOMOB a30Ta U IIIECTH ATOMOB KHCICPOHA.

TakuM o6pa3oM, xumHYecKde (HOPMYIR NOKAKBAOT Kade-
CTBEHHBIH W KOJWIeCTBeHHbIH COCTAB MOJIEKY/AM (13 ATOMOB Ka-
KuX 3]IEMEHTOB COCTOMT MOJEKYJIA U CKOAbKO ITUX ATOMOB B
MOJIEKYIIE).

CornacHo 3akony nocrosncTea cocrasa (XK. IMpyer, Dpan-
v, 1808 r):

® Kaxjoe yHMCTOE BellleCTBO HMeeT NOCTOAHHBIN KavecTBeHHbIH
M KONMYECTBEHHBIH COCTAB, KOTOPBIA He 3aBUCHT OT criocoda
TOJYYEHHA BeIeCTEA.

Tak Kax BeLLECTEO COCTOUT U3 OIMHAKOBEIX MOJICKYN, TO CO-
CTAB MOJIEKYJIB] ONpeeifseT COCTAB BCETQ BEILIECTRA, Pazmuyus
B XMMHYECKHX CBOICTBAX BEUICCTR 06YCJ'IOBHBHI>I pPasmHYIHAMH
B COCTABE H CTPOCHHHM MOIEKYN, U3 KOTOPBIX COCTOAT 3TH BC-
HecTea. HOC—)TOMy MOXHO CIE1aTh BBIBOA.

® Monexyra — 5To HaMMeHLIIaA YACTHLA BeillecTBa, KOTOpast
COXpaHAET ero XMMHYECKHe CBOHCTBA.
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Macca moQoif Monexynhl paBHa CYMME Mace 00pasyowHx
ee aToMOB. EclIM 1pM pactieTe Macchl MOAEKYIIBI HCITOAb3YIOT-
¢l OTHOCHTE/IbHbIE ATOMHBIE MACCHI, TO HOIYYAETCH OTHOCH=-
TeALHAA MONEKYAAPHAA Macea, KoTopas 0003HAYAETCH CUMBO-
nomM M.

Hanpumep, OTHOCHTENbHAS MOJEKYAADHAA MAcca BOIBI
H,0 panHa:

Mr(H2O) = Ar(H) + Ar(H) + Ar(o) = 2Ar(H) + A,(O) =

=21+16=18,
OTHOCHTCNIBHAS MOJICKYIsipHas Macca cyasdaTa keneza (I1I)
Fe,(SQO,), papHa:

M,{Fe,(80,);] = 2A(Fe) + 3A (8} + 12A(0) =

=25+ 332+ 1216 =400

@ OtHocuTenbHAA MOJEKYAAPHAS Macca BemecTBa M, — 3aTo
YHCI0, KOTOPOE NOKASLIBAET, BO CKOJILKO pa3 abcomorHas
Macca MoKyl IAHHOTO BelecTsa Donbuie 1/12 gacTu ao-
COMOTHOM Macerl aToMa yriepoxa C.

Hanpumep, oTHOCUTENBbHAA MOJEKYNSPHAS Macca BOJBI
M,(H,0) = 18. 310 3HAUMUT, 4TO Macca MOAEKYIHLI BOABI B 18
pa3 Gonspiiie 1/12 yacTy MaccH aToMa yraepoaa.

OTHOCHTENBHEIE MOJIEKYIISIPHEIE MACChI, KAK M OTHOCUTENb-
HBIe aTOMHBIE MACChI, ABISIOTCA BEIMYHHAMM Ge3pa3MePHbIMM.

Io dopmyse BeLIECTBa MOXKHO PACCUHTATE MACCOBYEO HOJIIO
KaXIOTO XMMHIECKOTO 3JeMEeHTa, KOTOPBI BXOJIHUT B COCTaB,
BELICCTRA,

® Maccosag zona () XHMHIECKOTO 3JeMEHTA B AAHHOM Belle-
CTBE PABHA OTHOIIEHHI0 OTHOCHTEILHOIM ATOMHOM MaCCh IaM-
HOTO 3/IeMeHTa, YMHOAKEeHHOH Ha YUCI0 €70 ATOMOB B MOJICKY-
J€, K OTHOCHTebHOK MOTEKYIApHCH Macce BellecTsa;
_AX)en (L4.1)
(D(X) = Mr . A
roe w(X) — Maccopas noas aneMeHTa X; A (X) — OTHOCHTENb-
Has aTOMHAS MACCa DAEMEHTA X; ! — YUCIO aTOMOB 3iEMEHTa
X B Monekyne BelllecTea; M, — OTHOCHTENbHAR MONEKYASIPHAS
Macca BENIECTEA. '
Maccobble 10nH 0OBMHO BLIPAXAIOT B TIPOLIEHTAX:

wiX) = A0 600 (14.2)

T
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PaccunTaeM, HanpUMep, MacCOBBIC IOIH BOAOPOAA H KHC-

Jopona 8 sone H,O:

—_

.

A (H)*2 12,
M (H0y" 100% =75+ 100% = 11,1%

®%(0) = 100% — w%(H) = 100% — 11,1% = 88,9 %

0% (H) =5

Bonpocw 943 xonmpoan

. Kaxue gacTHIBl O0BIMHO 0Opa3yIOTCA B Pe3ylbTaTe COedHHE-
HHS aToMoOB?

. UeMm MOXHO BBEIPA3IUTE cocTas MO0 MOMeKyns?

. Hro Ha3elBaeTCA WHACKCAMA B XHAMMYecKHX dopmynax?

. UTo mOKa3wIBaoT XuMEdeckue opMynsi?

Kax dopmyrupyercs 3aK0H NOCTOSHCTEA COCTaBa?

. YUto Takoe monexkyna?

. YeMy panHa Macca MOJEKYIBI?

. YTo Takoe OTHOCHTENbHAd MOJEKYIApHAA Macca?

YeMy paBHa MaccoBad I0Ad DIAHHOTO 2AeMeHTa B JAHHOM

BelliecTne?

Sadanun das camocmosmensnoi pafomeot

. OnuIIKTe KA4ECTBEHHEBIH U KOTHYESCTBEHHBIA COCTAB MOJIE-
Kyn crenyiomux BemecTe: MetaH CH,, coma Na,CO;, rmoko-
3a CcH,,04, xmop Cl,, cynsdar amomunug AlL(SO,);.

. Monexyna docreHa cOCTOHT M3 OBHOTO ATOMA YINepona, of-
HOTO ATOMA KMCIOPOLA M JBYX ATOMOB xnopa. Monekyna
MCUYEBHHBI COCTOMT W3 OTHOTO ATOMA YINepoOaa, OMHOTC aTo-
Ma KHCIOpOAa W ABYX aTOMHBIX rpynn NH, Hanunmurte
opMynsl docrena 1 MOYEBHHEL

. Moncunraiite oblIiee YUCAO AaTOMOB B CIEAYIOUNX MOJIEKY-
max: (NH,),PO,, Ca(H,PQ,),, [Fe(OH),],50,.

. Paccuutalite OTHOCHTENBHBIE MONEKYIAPHRE MACCH! BEILECTE,
KOTODBIE YKA3aHbI B yIpaxHeHdu 1.

. Yemy paBHBI MaccOBbIE O 3MEMEHTCB B CIEAYIOLIUX Belle-
creax: NH;, N,O, NO,, NaNQO,;, KNO,, NH,NO; ? B kakom
M3 3THX BEIIEeCTB MACCOBAd I0ASA a30Ta HAWOONbINAS U B Ka-
KOM — HaHWMeHBiag?
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§ 1.5, IlpocTeie H CAGKHBIE BEMECTBA.
Annorponns. XuMHuYeckde coeXHHEHHS H CMecH

Bce BellecTna qenATcs Ha HOPOCTHIE X CJIOKHBIE.

® IlpocTiie BemecTBA — 3TO BemlecTBa, KOTOPbIE COCTOAT H3
ATOMOE OJHOTO JJTeMeHTA. '

B HEKOTOPBIX POCTHIX BEIUECTBAX ATOMBI OIHOIO 3NEMEHTA
COEIMHIIOTCS IPYT ¢ ADYIOM M 06pa3yioT Monekynsl. Takue
NPOCTBIE BellleCTBA HMEIOT MONeKyAapHoe cTpoenre. K HuM oT-
rocsitest: Boropor H,, kucnopoa Q,, azot Ny, drop F,, xiop Cl,,
opoM Br,, iion I,. Bee 3TH BelllecTRa COCTOAT M3 ABYXATOMHBIX
monekyn. (OOpaTuTe BHUMaHMeE, YTO Ha3BaHUS MPOCTHIX Be-
IIECTB COBNAAAKT ¢ HA3BAHUMAMY INEMCHTOB!)

JApyTHe MpocThie BEIIECTBA HMEIOT ATOMHOE CTPOEHHE, T. €.
COETOAT M3 aTOMOB, MEX/TY KOTOPLIMH CYILIECTBYIOT OIIpeAcIieH-
HPIC CBA3H (MX XapaKTep Mbl PACCMOTPHM B pasnene «XuMHYeC-
Kas CBA3b H CTPOEHHUE BelllecTBar). [IpumepaMu Takux mpo-
CTBIX BELIECTB SBASIOTCH Bce MeTanbl (keneso Fe, meas Cu,
Harpuii Na # T. II.) 1 HeKoTopble HeMeTalLTsl (yraepon C, KpeM-
Hui Si u gp.). He Tonsko Haszgauus, HO 1 GOPMYNBT 3TUX TIPO-
CTBHIX BELHECTB COBMANAIT C CUMBOIAMH 3JIEMEHTOB.

CyiecTRyeT TaKXe FPYNIa HpOCTHIX BEUISCTH, KOTOphbIE
HA3LIBAIOTCA OXAropoIHbIMM razaMi. K HUM OTHOCATCA: TETHIH
He, HeoH Ne, apron Ar, kpuntoH Kr, kceHoH Xe, parod Rn. B1H
TNPOCTHIE BEILIECTBA COCTOAT M3 HE CBAIAHHBIX APYT ¢ APYTOM
aATOMOB.

Kawapiit aneMenT o0pasyeT Kak MUHUMYM OAHO NMpPOCTOE
BerecTeo. HekoTophle a7eMeHTEI MOTYT 0Gpa30OBbIBATE HE OAHO,
a JIBA MW HEeCKONBKO IIPOCTHIX BELIECTB. DTO SBIeHHe Ha3EI-
BACTCA alnoTponmeil.

@® ALTOTpomHA — 37O ABJAEHHE 0OPA3OBAHMA HECKOJBEMX HpPO-
CTBEX BEIECTE OJHHM 3JIEMEHTOM.

Pa3uble NpOCTRIC BEIECTRA, KOTOPHIE 00Pa3yIOTea OTHUM 1
TEM XK€ XUMHIECKHM 3JI6MEHTOM, HAa3bIBAIOTCA AIOTPONHLIMA
BHIOH3IMeHeHHAMH (MonuhUKaAIHAMHN). '

AnnorpornHeie MOIXDUKAIIME MOTYT OTIHYATBECS IPYT OT
Lpyra cocTaBoM Moaekya. HanpuMep, aneMeHT Kuciopod obpa-
3yeT dea npocmorx eeujecmaq. OXHO U3 HUX COCTOUT U3 MBYX~
ATOMHBIX MoNeKya O, 1 UMeeT Takoe Xe Ha3BaHue, KaK U 37e-
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MEHT — Kucaopod. [Ipyroe npocToe BEleCTBO COCTOUT U3 TPeX~
ATOMHBIX MOJNeKYN O # MeeT COBCTBEHHOE HASBAHME — GIOH:

Knenopoa Q,
/1 IIpocThie BEMECTBA —
SIeMeHT Kucgopoa O AITOTPOTTHBIE MOBUGHUKIUMHE
\ KHCIopooda
Q301 O,

Kucnopor O, 1 030H O; UMEIOT Pa3nMYHble GUINYECKHE U
XMMHYECKHE CBOMCTBA.

AnnotponHbie MOTudUKALIMY MOTYT IPENCTABIATE COBOH
TBEPIbie BELUECTBA, KOTOPKE HMEIOT PAIIHIHOE CTPOCHHE KPAC-
Tandos. [IpuMepoM spisloTed aanOTPONHBIE MCIUDUKALHK
yaaepoda C — aamaz u zpagum. '

YHcI0 H3BECTHBIX MPOCTHIX BelllecTs (MpuMepHo 400) 3Ha-
YHUTENBHO GONBILE, YEM YHCTIO XUMHYECKHX S]IEMEHTOB, TaK KaK
MHOTHE 3IEMEHTH MOIYT 06pasoBbIBATE ABE WK HECKOJBKO
AUTOTPOITHBIX MOTHMDHKALIIA

@ Croxnbic BeWECTBA — 3TO BelllECTBA2, KOTOPhIe COCTORT H3
ATOMOB Pa3HLIX 37I€MEHTOB.

IpumMeps! CITOXHBIX pemects: HCl, H,0, NaCl, CO,, H,S0,,
Cu(NO,),, CH,,0,ur I

CrnoxHbie BeIlIeCTBa YaCTO HA3BIBAKOT XMMHYECCKHMH COEIH-
HeHHAMH. B XMMHYECKHMX cOeHHEHMIN CBOICTBA NPOCTHIX BE-
IIECTB, U3 KOTOPbIX 00pa3yIoTcs 3TH COSIMHEHNUA, Be COXpans-
1otea. CeoifcTBA CIOXKHOTO BemeCTBA OTIHIAIOTCA OT CBOHCTB
OPOCTHIX BEHIECTB, W3 KOTOPHIX OHO 00pasyeTc.

HanpumMmep, xaopud nampus NaCl Moxer o0GpasoBaTeca H3
MPOCTBIX BELECTB — Memaaruyeckozo Hampus Na v eazoofpaz-
Hoeo xaopa Cl, ®usudeckue u XHMHYecKue cpoiicTBa Nall
OTIIMYAIOTCA OT CBOMCTB Na u Cl,.

B npupoze, Kak NpaBsiao, BCTPEYAIOTCA He YUCTHIS Belie-
CTBZ, 4 CMeCH BemecTB. B ITpaKTHUYECKOH ACATEALHOCTH MBI
TaKke OOBITTHO HCITONB3YeM cMecH BeecTs. JI1o6as cMech co-
CTOMUT U3 ABYX HAH OONBLIETO YHUCIA BEUIECTB, KOTOPLIE HA3hI-
BAIOTCH KOMIOHEHTAMH CMeCH.

Hanpumep, 6038yx NpencTapnaeT coboi cMech HECKONBKITX
ra3oo0pa3HbIX Beluects: kucaopoda (0;(21% no obbeMy), azoma
N, (78%), yenexuciozo 2aza CO,u gp. CMecsiMH ABISIOTCS pa-
CTBOPH MHOTHX BelecTB, CIUIaBbl HEKOTOPEIX MCTA/UIOB M T. A.
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CMecH BCLICCTB OBLIBAIOT TOMOTCHHBIMH (OTHOPOIHBIMH) U
TeTEePOreHHbIMH (HEOMHOPOIHBIMK).

@® ToMoreHHble CMECH — DTO CMECH, B KOTOPBIX MEXKIY KOMIO-
HEHTAMH HeT HOBEPXHOCTH pasiena.

TOMOTeHHBIMH ABNHIOTCH catecy 2a30¢ (B YaCTHOCTH, RBO3IYX),
Mcudkue pacmeopst {(HATIpHMeED, PACTBOP caXxapa B BOJE).

@ I‘eTeporeHnble CMECH — 3TO CMECH, B KOTOPbIX KOMIICHCHTH
pasaenanTcd NOBCPXHOCTRED PA3aEA.

. K reTeporeHHEIM OTHOCATCS cMect meepduiX seliecme {iecoK-+
+ NOPOLIOK MEJIa), CMeCi Hepacmeopumbix opyez & dpyee HcudKko-
cmel (Boa + Macno), cMecu xcudkocmell U HEPACMEOPUMbIX 6
HeMm meepoux aetecme (poaa + Mel).

Kudrue pacmeopi, KOTOpPbIE SBASIOTCS BAXHEHLIITME NP -
CTABMTENSIMH TOMOTCHHBIX CHCTEM;, MBI 6yIeM TI0ApOOHO H3y-
YaTh B HallleM Kypce. '

Baxseiinme oTinaus cMeceit o1 XHMIYECKHX COeNMHEHUH!

1. B cMecax cBoiicTBa OTOEALHBIX BEIICCTB (KOMITOHEHTOR)
COXPAHANTCH,

2. CocTap cMeceii He sapaserca NOCTOAARRIM.

Boonpocut o1 kormpoan

. Ha Xaxue 1Ba Tna JensaTcd Beé BelllecTea?
. Yro Takoe NpocTHE BellecTBa?
. Kak#e mpocThle BenecTBa WMEOT MOMEKYNSIpHOE CTPOEHHE
(Ha3zpaHUd H HoOpMyIL)?
4. Kakue mpocThie BEIECTBa MMEOT aToMHoe crpoeHue? TTpu-
BE/INTE MPUMEDLI,
5. Kakue NpocThlie BelileCTBa COCTOAT M3 He CBA3aHHBIX APYr €
APYTOM aTOMOB?
6. Yro Takoe annorponun?
7. Y10 Ha3bIBAETCHA ANOTPOMHBIMH BHAOH3MEHEHHUAMM (MOIH-
dHuKaunamu)?
8. MoueMy YHCIO NPOCTHX BELUIECTR DOJbIIE YHCIA XUMHKYEC-
KHX 3IeMCHTOR?
9. YTo Takoe CNOXKHBlE BellecTBa?
10. CoxpassioTcs MM CBOHCTBA MPOCTBIX BEIIECTB ITPH 00pazoBa-
© HHM U3 HEX CTIOXHOTO Beniectsa?
11. Y10 Takoe roMoreHHbie cMecH? TlpUBeOHUTE MPHMEDSHL.
12. Yro Takoe reteporeHHble cMecn? IIpuBeauTe npuMepsl.
13. YeM OTAMMAITCA CMECH OT XHMMYECKMX COCHHHEHWH?
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3adanus 048 camocmoamessnol pabomot

1. Hanummute (opMynsl H3BECTHBIX BAM:
a) npocThiX BeliecTs (3 ApHUMepPOB);
0) CHOXHBIX BELIECTB (5 MPUMEPOR).

2. Pasnenute BelecTsa, GOpMyNBl KOTOPBIX IPUBEASHLI HUXE,
Ha NpocTHEe U citoxubsle: NH;, Zn, Bry,, HI, C,H;0H, K, CO,
F2J CIOHIZ'

3. Dnement docdop obpazyeT TPH NPOCTHIX BElleCTBa, OTJIHYA-
IOUIVMXCH, B YACTHOCTH, HBeToM: Dennlil, KpacHBIH ¥ YepHHH
docdop. YeM fBIAIOTCH 3T [IPOCTHE BEUECTBA 10 OTHOUWIE-
HHIO ApYT K apyry?

§ 1.6. BaaeHTHOCTH 3J1EMEHTOB.
I'padugeckne dopMyns: BelecTs

PaccMmoTpuM xumMideckue (pOpMyIbl COETHHEHWH HEKOTO-
PBIX 3JEMEHTOB ¢ godopodo:

Ha H,0 NH, CH,

xaopogodopod goda aAMMUAK Meman

Kak BMIHO W3 3THX NPUMEPOB, ATOMEI DIEMEHTOR XA0p4a,
Kucaopoda, azoma, y2aepeda NMpHCOSIHHSAIOT He J1000¢e, 2 TONb-
KO OTIpeeNeHHOS IUCAQ aToMoB godopoda (1, 2, 3, 4 aToMa
COOTBETCTBEHHO).

DopMyIIbl cOSTHHEHMI HEKOTOPBIX DIEMEHTOB C KUCA0POGOM
— Ca0Q; CO,; SO, — NoKa3bIBAI0T, YTO aTOMBI KaAbl{Us, yeie-
poda, cepbt IPHCOENMHLIOT PA3HOE YHCI0 ATOMOB KHCA0po0q.

Mo2HO NPUBECTH Y APYTHe NPHMEPEl, KOTOPEIE TTOKA3BIRA-
0T, YTO ATOMBI PA3IHIHEIX AEMEHTOBR 0BJANAI0T CIIGCOOHOC-
ThIO MIPUCOENMHLTE He N0boe, a oripeeeHHOe YUCIO ATOMOSB
IPYTHX DIEMEHTOB. DTO BAXHOE CBOMCTRO 3JIeMEHTOR HaZbiBa -
€TCS BANIEHTHOCTLIO.

@ BagenTnocts 31eMenTa — 3T0 CROCOOHOCTL ATOMA JAHHOIO
3MEMEHTA PHCOCTHHATS ONPEAE IERH0E YHCHO0 APYTHX ATOMOB
¢ 06pa30oBaAHHEM XUMHIECKIX CBI3E,

BaneHTHOCTE OOBIMHO 0003HAYAETCH PUMCKHUMHM LKppaMu:
I II, 111, IV, V, VI, VI, VIIL
HexoTopsle SAEMEHTR! HMEKOT NOCTOAHHYH BAJCHTHOCTS.
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® Daemenmel ¢ ROCMOIHHON 8AACHMHOCMBIO — 30 anemMeHmaost,
KOmopbie 60 8cex coeduHeRUAX npoasARiom OaHHdKOEyRJ ea-
ACHMHOCHb.

DNeMEHTAMHA ¢ rocmoxnnoll earenmnuocmsio | ARIAIOTCH:

godopod H, gmop F, werounsie memanaw: aumuii Li, nampui

Na, kaauii K 1 1p.

ATOMBL BTHX OTHOBAJNEHTHBIX JIEMEHTOR BCErIa o0pasyioT
TOJBKQ OAHY XUMHUECKYIO CBA3b,

BeMeHThl ¢ nocmonnnoi sarenmuocmeo I1:

xucaoped O, maznun Mg, kareyuii Ca, cmponyuii Sr, 6apuii

Ba, yunx In.

DneMelT ¢ nocmogunoi ¢qrenmuocmoto 111 — amomanuii Al

BonbLIMHCTRO 7eMEHTOB HMEIOT NePeMeHHYI0 BANEHTHOCTD.

® Daemenmsl ¢ NEPEeMEHHOI 8AACHIMHOCMBIO — 3M0 2AeMENNIb,
KOmopbie 8 pa3nvix COCOUHERIAX Mozym uUmemb paziuvrsie
3HAYEHUA eanenmHocu®,

CrenoBaTeTbHO, ATOMEI ITHX DIIEMEHTOB B PA3HBIX COEITH-
HEHUSX MOFyT O0ODA30BLIBATE PATHYHOS YUCIO XUMHUYECKIX
cBsseit (Tabn.4).

Tabauua 4

Hawmbonee xapakrepable 3HAYeHAA BATSHTHOCTH
HEKOTOPBIX TEMEHTOR

I eMEHTH Haubornee xapakrepHbie
BafeHTHOCTH
ClL Br, 1 I, 11, V, VII
S 1L, IV, VI
C, 8i, Sn, Pb 1, IV
P IIL V
Az, Au I 11
Cu 111
Fe I, 111
Cr ~ ILHE VI
Mn 11, 111, TV, VI VII

* Ou3ngeckKHil CMBICA BATEHTHOCTH, NPHYMMHE] CYHIECTBOBAHHS 3NEMEH~-
TOB € TIOCTOAHHOMN W mepeMeHHOR BAJEHTHOCTBIO MBIl PACCMOTPHM HOCHAE
U3IYYCHHUA TEOPHM CTPOSHMS aTOMOB.
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g onpeneneHKUA BATCHTHOCTH TAKHX 2/1eMEHTCOB B KAKOM-
a60 JAHHOM COeAMHEHY MOXHO HCIOIE30BATH HPABIIO BA-
JNEHTHOCTH.

CorIacHO 3TOMY NIPABUILY, & GOAbIUEHHCMGe DUHADHbIX coedl-
Henuii muna A, B, npouzeedenue sarenmmocmu 3nemenma A (x)
HA HUCAO €20 GMOMO8 (M) PABHO HPOU3GEOEHUI0 8AACHIMHOCINU
saemenma B (v) Ha wucao eeo amomos (n):

xem=y'n*

OrnpenenyM, HAMPHMED, BAICHTHOCTL Pocdopa B clenyio- .
ITNX COSTMHEHMAX:

x1 x" 11
PH, P,O;
BanenTHOCTL sodopoda BaneHTHOCTS KUCcA0poda
TOCTOSMHHA U pPaBHa I, noctosHHa u pasHa IL.
x*1=1+3 h X+*2=12+5
x=3 =5
11 VI
PH, P,O;
Pocghop 8 PH, apnsercs Docdhop B P,O; siBisieTest
TPEXBANCHTHRIM MATHRANCHTHBIM
SMEMEHTOM BIEMEHTOM.

Hcnonpsyda npaBiio BAZICHTHOCTH, MOXHO COCTABAATS op-
MY/ OHHAPHBIX COSMTHHEHHWH, T. €. OIMPCHCHSTE HHIEKCHI B 9TUX
dbopmynax.

CocTaBHM, Hafpumep, GopMyIry COSTHHEHNS GAOMUHIR C
kucaopodom. Al u O UMEIOT TOCTOSTHHbIE 3HAY€HMA BANEHTHO-
CTH, coorBeTcTBeHHO 111 1 I1:

III 11
Al O

Haumensinee obiee kpatHoe (HOK) yucen 3 u 2 parHo 6.
Pasnennm HOK Ha BaneHTHOCTE Al

6:3=2
U Ha BaneHTHOCTE O: 6:2=3

* [IpaBuno BAACHTHOCTH He NPUMEHHETCS A8 GHHAPHEIX COSTHHEHNHA, B
KOTODHIX ATOMBI OZHOTO DIEMEHTA HENOCPEACTBEHHO COENHHANTCH APYE
mpyros. Hanpamep, npasuny BaleHTHOCTH He IOJMHHAETCH Hepoxcud eodo-
poda H,0,, Tax xaKk B erc MoOJEKyne CYHIeCTBYET CBA3b MEXIy aTOMaMM KHC-
aopoga: H—0—0O—H.
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OTH 4Mca PaBHB! MHAEKCAM Y CHMBOJIOB COOTBETCTBYIOLLMX
3JEMEHTOB B (DOPMYITe COCIHHEHM:

ALO,

PaccMOTpHM €1l 1BA [IpUMEpA. -
CoctaButs OPMYNEL cOeHHEHN I, KOTOPBIE COCTOAT U3:

4) CeMHBAJIGHTHOI0 Maprasna 0) YeTHIPeXSaMeHTHOIG KpeM-

H KHCJIOPOJa: HHSL 1 BOROPCIA:
YII 11 v
Mn O SiH

HOK ugucen 7 u 2 pasHo 14 HOK usicen 4 u | pasno 4

Yucmo atomoa Mn =14 :7=2 Yucnoatomor Si=4:4=1

Yucno atomop QO =14:2=7 UYucnoaromoBH =4:1=4
©opmyia: Mn, 0, ®opwmyna: SiH,

CyuiecTByIoT (hOpMYJibl, KOTOPBIE ITOKA3BIBAIOT NOPAA0K CO-
eIHHEeHHS ATOMOB B MOJISKY/I&X H BAJEHTHOCTE KaXAO0r0 3¢~
MEHTA. DTH (POPMYIIBI HASLIBAIOTCS TPathmiecKnMu GopMyiamMu.

BanenTHocTh B rpadudeckuXx GopMyiax 0003HAYACTCA Yep-
TouKoi. Yucao yeprouek, KOTOPBIMU aTOM LJAHHOFO JJIEMEHTa
COSMMHSAETCS C IPYTUMM aTOMaMH B TAHHOM COCIMHEH MM, HOI-
HHO PABHATHCA BACHTHOCTH JJIEMEHTA.

OGpaTHTe BHHMaHHe, YTO B GOJNBIHACTEE OMHAPHBIX COEIH~
HeHMiH ATOMBI ORHOr0 3JAeMEHTA HETOCPEACTBEHHEO APYT ¢ APYTOM
He CoeTHHAI0TCH.

Hamuurem rpadguyeckue HopMynbl BeeX COCOIMHCHHMHA, KO-
TOpPEIEe MBI paCCMATPHBAJIK B 9TOM [aparpacde:

H H

| l
H-Cl H-O-H H—-N-H H-C-H

I
H

Ca=0 0=C=0 0=5=0

H—-P—H R
7
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O 0O H

I I |
O=Mn-0—-Mn=0 H—-Si—H

I ) |
0 o H
O=Al—-0—Al=0

CpaBHHTe YACAO YepTOUCK I8 KAXKIOTC HIEMEHTA € €TI0

BAEHTHOCTBIO, KOTOPAs YKazaHa B TeKCTe Maparpada.

oo b =

e lat

Bonpocwt 041 Kormpoas

. UTto Takoe BATEHTHOCTHL MeMeHTa?

. Kakumu uugppamn o6pdHO 0603HAYAETCH BANCHTHOCTL?

. 9T0 TaKoe 3MeMEHTH ¢ [TOCTOAHHOM BajieHTHOCTHIO?

. Kakue 37eMEeHTH MMEIOT MOCTOSHHYI) BaleHTHOCTB?

. Y10 TaKoe JMeMEHTEl ¢ HePeMEHHOH BANCHTHOCTBIO? YKaxu-
T¢ HaHOONee XapaKTepHbIe 3HAYEHUS BANCHTHOCTH I XJ0-
pa, cepHl, yriepona, ocdopa, Xeneaa,

. Kak dopMynupyetcs npaBrio BATEHTHOCTH?

. Kaxk Ha3uBaiorca QopMyAsl, KOTOPBIE IIOKA3BIBAIOT HOPAXOK
COCTHHEHUSA ATOMOB B MOJEKYNIaX U BaJeHTHOCTh KaXJIOro
aneMeHTa?

3adanus dra camocmosmeavnoi padonts

. Omnpenenure BANEHTHOCTDh MIEMEHTOB B CAENYIOIIHX COCAU-
Heuuax: AsH,, CuQ, N,O, CaBr;, All;, SF, K;S, Si0,;, Mg;N,.
CocraBsTe rpadudeckie HOPMYNEL DTHX BEIIECTB.

. OnpenendrTe MHIACKCH M U B B Clelyomux GopMynax:

n miI1I 1w IT1 11
H,Se, P,Cl, Pb O, O.F,, Fe.S,
Hanminure rpadiyeckie GopMyNsl 3TUX BEIUECTB.

. CocTaBsTe MONEKYIApHEIE H TpatdhHyeckie GopMyALl Coelu-
HeHH#l XpoMa ¢ KHCAOPOAOM, B KOTOPLIX XPOM TpPOABALET
panentrocth IE I u VI

. CocTaBeTe QOpMYILI coeaMHeHUH, KOTOpEIE COCTOAT H3:

a) maprauna (II) ¥ kucnopona; 6) Mapranua (IV) ¥ KucrIopo-
na; B) MapraHua (VI) u xucnopoma; r) xnopa (VII) # xucio-
pona; A) 6apus ¥ Kucnopofa.

Hamummure rpadiyeckne GOPMYITH 3THX BEIMECTB.



§ 1.7. Mons. Monsipras macca

Macca BemecTBa BRIDAKACTCH B KT, ' MIH APYTHX AHHULIAX
MACCHL.

Emuminieii KomagecTsa BeNlecTBa ABIASTCH MO/b.

BONBIIMHCTBO BEIECTB COCTOUT M3 MoAexya HIH amoMos.

® Monp — 5TO KoJMY9ecTBO BeIECTBA, KOTOPOE COAEPIKHT
CTOJLKO MOJIEKY:1 (AaTOMOB) 3TOTO BeMECTBa, CKOJIbKO ATOMOB
cogepxuTca 8 12 r (0,012 kr) ymepona C.

OnpeaennyM gucao atomos C B 12 r yraepona. Jng storo
pasgenum 0,012 Kr Ha aGCONMOTHYIO Maccy aToMa YIiepoaa

m(C) (cm. § 1.3):
0,012 kr/19,93 < 1077 xr = 6,02 102

W3 onpefeneHys NMOHATHA «MONb» CIEIYET, YTO 3TO YHCIO
PABHO YUCITY MOJIEKYJ (ATOMOB) B OHOM MOJi¢ JII060ro Belne-
cTBa. QHO HA3RIBACTCA YACIOM ABOrajpo H 0003Ha4YaeTca CHM-
BOTOM N,:

= 6,02+ 1(PEIKILEIONOD , 607 ¢ 197 Moy
b

MOHb

(OtMeTHM, YTO YMCIO ABOTaIpO — OYSHE GONBINOE THCIIO!)

EcaM BemecTBO COCTOUT M3 MONEKyJ, TO 1 MONB — 3TO
6,02 + 10” MOneKyI1 5TOTO BelECTBA.
Hanpnmep: 1 Mons Bonopona H, — 21o 6,02 « 10 Monexyn H,,
1 mons Boget H;Q — o710 6, 02 108 Monexyn H,0;
1 Mons raokoas CiH,, Oy — 310 6,02 * 10° Mone-
kyn CgH ;0.

Ecnu BENECTBO COCTOMT M3 aTOMOB, TO | MOJb — 3T0
6 ,02 » 10% aTOMOB 3TOTO BEIIECTRA.
Hanpumep. 1 Monb xenesa Fe — 3710 6,02 » 10* atomos Fe;
1 Monb cepul S — 370 6,02+ 10™ atomoB S.

CrrenoBaTeIsHO:

® 1 Moas oGoro BeHIeCTBA COXEPKAT ABOFAAPOBO THCIIO YAC-
THII, N3 KOTOPBIX COCTOHT 3TO BEMIECTBO, T. €. IPHOIH3HTE b=
Ho 6,02 * 10* MOJeKys HIH ATOMOB.
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Konnyectpo BelligcTpa (T. €. YMCI0 MoOJeH) 0603HAYALTCS
JIATHHEKOH BYKBOH 1 (WK rpedeckoi 6ykpoi v). JIroboe gau-
HOE YHCJI0 MOTeKy {(aToMOR) 00o3HavaeTca Oykroil N.

KonuuecTso BENIeCTRa # PABHO OTHOLIEHNAIO JAHHOTO YMC-
Ja MoaeKyn (atoMoB) N K ¥Hcay Moliekya (atoMoB) B 1 MoJe
Ny -
n =3 (1.7.1)

Yucao monexyn (aTOMOE) B JAHHCGM KOTWUECTRE BELLECTBA
PaBHO:

N=N,n (1.7.2)

Tunosag 3zamauya Ne L.
CKONBKO MOJEKYN (ATOMOR) COZEPXKHUTCH B: a) 2 MOJb BCILECTBA;
6) 0,1 monk BewecTRa?
PemeHnue. . .
a) Yucno MoNeKysr (AaTOMOB} B 2 MOJE BELIECTBA PABHO:
N = N,*n = 6,02+ 10" mons™ « 2 Moms = 12,04 10?
6) Yucno momexkyn (aromos) B 0,1 MOAb BeliecTsa PAaBHO:
N =N, n=6,02+10° mons™ + 0,1 Mos = 6,02 * 10%

Macca 0ZHOrO MOJIST BSLIECTBA HA3BIBAETCA ¢r0 MOJIAPHOM
Maccoil 1 0003HavYaeTCsa OykBoil M.

PaccuntaeM MOIDHYIO Maccy, T. e, maccy 1 Mong sonst H,O.

OTHocuTenbHASI MONEKYIapHasa Macea Bonmsl M, (H,0) = 18.
CIeI0BATEIBHO, MACCa MOJICKYJIB BOILE B ATOMHBIX €AMHHUIAX
Maccsl papHa 18 a. e. M. Tak Kak 1a. e. M. = 1,66« 1072 r (cm.
§ 1.3), o aGcomoTHas Macca MoJexynsl Bomsl m (H,0) =
= 18+ 1,66+ 107 r. Macca omHOr0 MoJIs1 BOJB! B T paBHA IPO-
M3BeAEHMIO aOCONIOTHON MOAEKYIIPHOM MacCchl B I' HA YHCIO
MOICKVI B 1 MoTe:

M= m,(H,0)* N, =18+1,66+10"2r+6,02+ 10" mons " =
= 18 r/mMons

3TOT TIpUMED TIOKAJLIBACT, UTO €CJIHM MOJAPHAA Macca pelme-

cTBa M BrIpaKaeTcH B I/MOJb, TO OHA YHCICHHO PABHA OTHOCK~
TeLHOH MOJNIEKYIAPHON Macce 3TOTro BeiecTsa M.
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Tak xe MOXHO [TOXa3aTh, YTO €CAH BEMECTBO COCTONT H3
ATOMOB, TO €T0 MOJsipHAs Macca M B r/MoT: THCICHHO PaBHA
OTHOCHTEALHOH ATOMIOH Macce A,

OrnpenenuM, HallpHMeEP, MOJAPHBIE Macchl godopoda H,,
aceaesa Fe u emoxosst CgH,,0,. Bewectsa Hyu C,H,,0, cocto-
AT 13 MonexyA, IloyroMy UX MONSIpHBbIE MACChl IMCIEHRO PAB-~
HBI OTHOCHTEJIBHBIM MOJEKY/ISPHBIM MACCAM:

M,H,) =2 — M(H,) =2 r/mMons
M(C;H,,0;) =180 — M(C(H,,;0;) = 180 r/monsb

BemectBo Fe cocTOUT M3 aTOMOB, ITO3TOMY €0 MOJSpHAas
MACCd YHCIEHHO PABHA OTHOCHTEIBHOM aTOMHOK Macce:

AfFey=56 — M(Fe) =56 1‘/’MO.TII:

(OrMeTHM, 4TO B 2 T godopeda v B 180 r w0036t COAEDKHT-
CA OMMHAKOBOE YMCIO MOJICKYN, paBHOe YucTy ABoragpo. Ta-
KQe Xe UMCI0 ATOMOB CONSDKUTCA B 56 T acenesq.)
3Has MOJAPHYIC MAccy BeulecTsa M, MOXHO pacCidTaTb
KONHWYECTBO BelIECTBA {YHCIG Moseit)} n B moboit JaHHO#H Mac-
C€ m 3TOTO BellecTBa Mo GopMyre:
=
n=M {1.7.3)
O6pepyauM dopMynsl 1.7.2 u 1.7.3 v nonyaum dopmMyay ans
pacueTa IHciaa Monekya {aroMoB) N, KOTOpoe COHEPXHTCH B
JAHHOH Macce m Kakoro-nuGo BelHecTha:

N =NA-% (1.7.4)

THiionasa 3agaga MNe 2.

CKONBKO MOJell COCTABASIOT # CXONBKO MOAEKYA COAEDXAT:
a) 8 r xucaopoda O,;

6) 180 mn sodsr H,07

a) JaHo. Pemrenne:
m(O)=28r M(O;) = 2A,(0) = 2+16 = 32
—1 M(0;) = 32 r/mMons

Hairu:

=m0 8r_
’11\[ (%)1) n(0,) MOy~ 32T 0,25 Mo

N(O,) = N, »n(0,) = 6,02+ 10" mons™'»
0,25 mons = 1,505+ 10%
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OreeT: 8 1 Kucaopoda cocrapasoT 0,25 Monbs U conepxar
1,505+ 10” monexya.

6 dano: Peurenne:

V(H,0) = 180 mn = I[InorHocts 60dbt p(H,0) = 1 r/cm’

= 180 cm’ “m(H,0) = V(H,0) *p(H,0) =
=180 cM’+ IrfeM® = 180 T

Hafitu: M(H,0) = 18; M(H,O} = 18 r/mMons

n{H,0)

N(O,) n(H,0) = m(H,0) _ 180r

7 M(H,0) 18 r/mMonnb

= 10 Mons
N(H,0) = Ny*n (H,0) =

= 6,02+ 10% Mons™ * 10 Mone =
= 6,02+ 10%

Otser: 180 MA eodn coctasisuioT 10 Monb M cogepxkar 6,02« 10%
MOJIEKY.

Tunopas 3amaua N 3. _
Onpepenute Macey: a) 0,25 Monb ceproii xuciomot H,850,;
0) 5 Monb aromunua Al

Peumienune:
a) M(H,50,) = 98; M(H,S30,) = 98 r/Monp
W3 dopmynst 1.7.3 cneayer,yto m=n - M
m(H,50,) = n(H,50,) * M{H,80,) = 0,25 Moab*98 r/monb =
=245 2
Orper: Macca 0,25 mons H,80, pasna 24,5 2

0) AlAl) = 27; M(Al) = 27 r/Mons
m(Al) = n(Al)* M(Al) = 5 moas+27 r/Mons = 135
Oreer: Macca 5 Moaw Al pasHa 135 1

MoJrapHyI0 Maccy MOXHO BBIPAXATh HE TOJBKO B I/MOJIb, HO
M B IPYTUX €IHHUALIAX, HATIPHMED, B KI/MOIb UK B KI/KMOJb.
Tak, MomspHaa Macca soiel M(H,0) = 18 r/Monms=10,018 kr/Moim=
= 18 xr/KxMOJB.

3Haq GopMyny BeliecTBA, HETPYIHO YKA3aTh THCIAO MoJteid
ATOMOB KQKIOTO AJIEMEHTAa, BXOAAIIETQ B COCTAB 3TOTO Bellle-
ctBa. HanpuMep, 1 Monb céproi kuciomu H,50, conepxut 2
MOISl ATOMOB 60dopoda H (T. e. 2+ 6,02+ 10% atomoB), 1 Mok
aToMoB ceput S (T. e. 6,02+ 10% aToMOB) ¥ 4 MOJISt ATOMOB KUC-
Aopoda O (1. e. 4+ 6,02+ 10" atomoB).
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Bonpocti da1 Konmpoan

1. B Kakux eIHHHLAX BHIPAXAETCA Macca BemecTna?

2, Yro gpageTcd eOHHHHENA KOTHYECTBA BewecTBa?

3. 4YTto Taxoe Monn?

4. Kax oGo3HayaeTcs M yeMy DABHO 4HCI0 Aroraipo?

5. CKONBKO MOTEKyN comepXHT | Moap moboro Bewecrpa?

6. Yemy paBHO KOTHYECTBO BeiecTBa?

7. Kax uaswiBaetcq Macca 1 Mons pellecrsa?

8. UeMy 4HCNEHHO paBHA MOJAPHAS MACCA BEINECTBA, KOTOpoOe
COCTOMT M3: a) MoNekyn; §) aToMOB?

Jadanua 04 camocmosmersroi pabomst

1. Cxonpko Monekyn comepxutcs B: a) 0,5 mons pettecrsa; 6) 3 Mob
BelecTpa?

2. CKOIBKO MONEH COCTABAMIOT M CKOABKO MOJIEKYN CONEPXAT:
a) 128 r SO,; 6) 8 r NaOH; B) 280 r Ny; 1) 1 kr CaCOy; 1) 36 Mn
sopsl H,0; €) 0,9 1 soas H,0? '

3. CKONBKO MONeH COCTABNAIOT U CKOJBKO ATOMOB COJEPXAT:
a) 8 r ceprt §; 6) 280 r xene3a Fe; 8) 3,2 xr menn Cu?

4. Onpeaenute Maccy: a) 0,1 Mons Hz, 6) 5 mons CO,; B) 1,5 Mons
CuSO,; r) 2,5 mons Mg, n) 107 mons H,PO,.

5. B xaxo#f Macce BOIBI COTEPXUTCS npubmnautensHo 30,1 = 102
monexkya H,0?

6. Macca 3 mons pemtecTBa paeHa 51 . YeMy paBHB Mo/AApHad
Macca W OTHOCHTE/IbHAA MONEKYNSpHAA Macca 3TOro Beie-
cTBa?

7. CKOJBKO MOJeit ATOMOB YIIepoa, BOIOPORA W Kucnoposa
copepxurcs B 1 Mone rnyokosst CoH 047

-8. Ckonpko MOJIeH aTOMOB 430Ta COAEPXHTCA B 16 T HUTpaTa
aMMouua NH,NO,?

9. Haum 10 r NaOH u 10 r Fe,{SO,);. Bo ckoipko pa3 4Hcno
Monexyn NaOH B gannoH Macce Honbine umcna Monekyn
Fe,(80,); B Takok xe macce?

§ 1.8. 3axoH Asoranpo.
Moustpustii 00b€M B OTHOCHTEIBHLIE MJOTHOCTH TA30B.
Ypapuenne Kianeiipona—Menaeneesa

B razooGpa3nom cocToanmM PAcCTOAHMS MEXITY YACTULIAMH
BeIeCTBA HAMHOTO G0bIIE, YeM B XMIKOM M TBEPLOM arperar-
HBIX COCTOSTHMAX. DTH PACCTOSHMSI HAMHOIO GONBIIE pa3sMepoR
MOIEKYI gaHHoro rasza. [ToaroMy o0beM raza onpeiensieTcs He
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pPasMepPOM €ro MONEKYN, a PACCTOSHMAMH MEXIY HUMH. DTH
PACCTOSHUA 3aBUCAT OT BHELIHWX YCJIOBHI: TeMIIEPATYPEl U
AapneHusA. Ipn oAHHAKOBBIX BHEIIHMX YCIOBHAX PACCTOAHRS
MeKIEY MOJEKYIAMH PA3IHIHBIX FA308 OXMMHAKOBRL, IOITOMY:

® B pasabix o0beMax (V) paznM4HRX ra3oB OpH OOHHAKOBRIX
BHemHNX ychaosuax (remnepatype T n napiaemwn P) conmep-
XKATea oxuHakoBoe yuexo Moaexyr (N) (3axon Asorampo,
1811 ).

Ecm V, =V,
T,;=T, t, ON; =Ny,

e Vy, T), P, N, — obbeM, Temneparypa, AaRACHHE M YHUCIO
MOJICKYIT OMHOTO rasa;
V,, Ty, P;, N, — 00BeM, TeMIiepaTypa, TaBAeHHE H YHCIIO MOJIe-
KyJI ApYToro rasa. '

HampuMep, npy OTHHAKOBSIX TeMIepaType H JABACHUU B
1 1 sodopoda H, ¥ B 1 1 Kucropoda O, CORCPRUTCH OTMHAKO~
BOE YKCIIO MONEKY, XOTs pasMep MOJIEKYN KHMCIopoaa HaMHO-
ro DoJplIe pasMepa MOJIEKY BOIOPOaA.

ITepeoe caedcmene u3 3axona Aeocadpo

@ OmHAKOBOE YACAO0 MOJIEKYA PA3INYHBIX TA30B OPY 0AMHAKO-
BBIX YCJIOBMSX 32HHMAET ONHHAKOBEIH o0beM:

Eem N, =N,

ClenoBaTenbHO, 0GBHEM 0AHOro MoJa mwboro rasa (T e.
6,02 + 10% moaeKys) pn onpeIeeHHAIX BHOMHAX YCIOBHAX €CTh
BEJTHIHHAA OCTOAHHAA.

O0BeM OIHOTO MOAS Ta3a HA3BIBAETCH ¢TO MOMAPHBIM 00 be-
MoM K obo3radaeTcs Yy,

MonsapHbI# 60BEM ra3a 3aBHCHT OT TEMIIEpATyphi M TaBie-
HUA,

B xuMuu 06BIMHO HCIONB3YIOT MOJSIPHLI 00BeM Ia3a TIpH
BOPMAILHBIX YCIORHAIX,

2. Xumun 7 33



Hopmaronsie yeaosun (A, v.)

Hopmassras memnepamypa Hopuamenoe dastene
0°C, umu 273 K 1 ar™ (atMocdepa), win
(uone rpanycos Lenneus, 760 MM PT. CT. (MULIMMETPEI
w273 rpagyca 1o wkane PTYTHOrO cToRGa),
Kenspuna) uma 101325 Ia (mackane) =

= 101,3 xI1a (xunonackans)

©® Monapuniii o0bem moGoro ra3a npy 1.y, pasen 22,4 5/Modb.
Vu(rasa),, = 22,4 n/mMomb

Hanpuwmep, 2 r sodopoda H, (I mons) u 32 r kucaapeda O,
(1 MOJIb) 3AHKMMAIOT ONMHAKOBRIN 00heM, pasblii 22,4 1.

3Haq MonApHLBI 00beM raza vy, MOXHO pacCUHTATE 00BEM
V mo6oro konuuecTsa # 1 M0Goit MaccH m rasa:

V=Vyn (1.8.1)

v =VM-ﬁ (1.8.2)

TumnoBasa 3amxaua Ne i

Kakoit 00peM NpU H. Y. 3aHUMaOT: a) 2 Mok moboro raza; 6} 7 r
asora N,?

a) MaHo: Pemenue:
n = 2 Monb V=Vy*n=
= 22.4 n/mons*2 mone = 44 8 1

v

Orser: 2 Mok 3106070 raza NIpH H. Y. 3aHEMAICT 00beM 44.8 7.

Pewenue:
M.(N,) = 28; M(N;} = 28 r/mom
V(N,) = Vyg* g = 22,4 1/moms 'TZ/LF:

=356n

Orser: 7 r a3oTa IPHM H. Y. 3aHUMAIOT 06beM 5,6 1,
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Bmopoe caedcmsue uz 3axona Asozadpo

Bropoe crencysue HCIOIL3YETCH IS PACYETE OTHOCHTENb-
HBIX NJIOTHOCTEI Ta308B.

ITroTHOCTE MoOOro BEIECTEA P — ITO OTHOHIEHHE MACCH
3TOrQ BEINECTEA M K ero o0neMy V:

__m
Py
Ecnu 83T | Mons N10060TO rasa, €10 Macca paBHa MOJAp-
Hoii Macce M, a 06seM paBeH MOApHOMY 00BeMy V. IlosaTo-
MY IUTOTHOCTB Ta3a papHa;

p (rasa) = Mvrasa (1.8.3)
M

BoskMeM fBa rasa — X H Y — 1 0003HAYKMM WX INIOTHOCTH K
MOJIApHBIE MaccH cootsercTBerHO pEX), M(X) u p(Y), M(Y).
IInoTHOCTH 3THX ra3oB pPaBHELL

o) = M0, o= A (18.4)

OrxomeHue wiotHoctell 311X rasos p(X)/p(Y) HaskiBaeT-
CSl OTHOCHUTEILHO HIOTHOCTHIO raza X mo rasy Y u ofiosHavaeT-

ca D(X):

_p(0 _ M(D-Vy _ M@®
DO=50 TV, My ~ My 8D

Taxum obpazom:

@ OTnocyre/ibHad NIOTHOCT OIHOTO TA32 MO APYTOMY rasy pas-
HA OTHOIIECHHIO X MOIAPHBIX HJIH OTHOCHTEILARIX MOJIEKYIIAD-
X Mace (Tak xax M 1 M, yncieHHO paBHLI):

2.0 = M =M (1.8.6)

YacTo TUIOTHOCTH Pa3iMYHbIX ra30B ONPEAENIOT 0 OTHO-
LIEHHIO K BOAOPOAY, KOT Opblﬁ ABISIETCH CAMBIM JICTKUM U3 BCeX
Ta30B, ¥ [0 OTHOILECHHIO K BO3AYXY.
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OrHocHTeIbHAA IIOTHOCTE 0000 rasa X no Boaopony paBHa:

Dy, (0 =§;{'(%‘Z) =M.® (1.8.7)

Boaoyx — 370 ¢MeCE T'a30B, CpeHsis OTHOCUTETLHAS MOne-
KyIsapHad Macca BO3ayxa pakHa 29. [losroMy oTHOCHTeIbHAA
ILEOTHOCTS M000ro raza X no BO3AYXY pasHa:

(X) — ,(X) - Mr(X) (188)
Dy M, (Bo3m.) 29
OTHOCHTEABHEIE ITIOTHOCTH TA308 — BEJIHIMHEI Be3pasmep-
HEIE.
Monekynaparole (MONSpPHEBIE) MACCH HEH3IBECTHBIX Ta30B
MOXHO ONIPEAESATH N0 OTHOCUTENbHBIM IIOTHOCTSIM THX ra-
30B IO BOAOPOIY WU O BO3LYXY:

M.(X) =2+ Dy, (X) (1.8.9)
M.(X) =29 D,,, (X) (1.8.10)

Tunmopad 3amgavya Ne 2

Yemy paBHa OTHOCHTeNbHAA [TOTHOCTE YyieKHcnoro rasza CO,
o: a) mogopony; 6) ro3nyxy?

Pemenue.

2 M,(COy)

D5 (COy) _W —j“'— 22;

6)

_ M(CO) _ 44
Doy (CO2) = M.(Bozn.) ~ 29 15.

B pacueTax, ¢BA3AHHLIX ¢ TA3aMH, HACTO APHXOIUTCA TIepe-
XOAMTDE OT JAHHBIX YCIOBWH K HOPMAaNBHLIM, WIH HA0DODOT.
TIpH aT0M YIOGHO NONB3OBATECH YPABHEHHEM ¢OLeTHIIEHHOIO
razoBOr0 3aK0HA, BRIBENEHHBIM dhpaHHy3cKUM yueHbiM Kiameii-
DOHOM M HOCSILIMM €r0 MMA:

P'V=PH'V}I (18.11)

rae P — napacHue, V — oobeMm, T — aGcomoTHas TeMIepaTy-
pa; HHASKC «H» YKa3bIBACT HAa HOPMANLHLIC YCAORUS.
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W3 3TOro ypapHeHUs MOXHO DacCUHTATh 3HAYCHUE Vy
(06BbeM raza IpH H. .), ecy UaMepeH 00beM raza V npy HEKo-
TOPBIX JIPYTUX YCAOBHSIX!

v, =2V Ty (1.8.12)

Tunmosasg 3amaua Neld.

IMpu remuepatype 127°C (400 K) u gaBreHMd 3 aTM HeKOTOpas
Macca ra3a sanuMaeT o6neM 1 . llpuseaute sToT 0OBEM K HOP-
MUTBHBIM YCIOBHAM,

Pewenne.

Hcnonesys dopmyny 1.8.12, nonyqaem:

V. = Jarm+1In-273 K
'8 lam- 400K

CooTHomenne MeXIy JapneHreM raza P, ero obseMoM V,
KOJIUYECTBOM BeINecTBa (Tasa) #n K TeMreparypoii T onuckipa-
eTcs ypasHenneM Knaneiipona—MeHaeneesa (ypaBHEHHE COCTO-
SHUS WIEANbHOro rasa); -

=205 n

m
P-V=p-R-T 1wuwm P-V=-M--R-T, (1.8.13)
THE m — Macca rasa, M — ero MoJsipHasa Macca, R — yHuBep-
caJkHAadA razosas MOCTOAHHAN, “THCIEHHOE 3HAYECHHE KOTOPOi
3aBMCHT OT TOTO, B KaKHX eIMHMULIAX BHIPAXKAIOTCS JaBNeHue ’
o0beM rasa;

Enyuuuer m3Mepenns gapaeHus | UkcneHHoe sHAYGHHE H el
M obBeMa ] mimMepenus R
Ma, »’ 3,314 Jix/mome+ K
aT™, 1 0,082 nearm/Mons * K
MM PT. €T, 11 62,4 1+ MM pT. cT./Monb* K

TIpu pacyeTax, CBA3aHHBIX CO CMECAMH OBYX HIIM HECKOMb-
KMX ra3oB, YacTO MCTONL3YIOT NOHATHE 00heMHAs JoNA ra3a B
cMecH, Kotopas oGo3HadaeTcs OykBoH ¢{dwu):

¢(rasa) =Y(rasa) unu %{rasa) = V(raza) , 100% (1.8.14)

V(cmecu) V(cMmecu)

Hanmpumep, o6beMHEBIE KON KUCIOPOLA H a30Ta B aTMOC-
thepHOM Bo3myxe paBHEI IpuGIH3UTENLHO 21 % U 78% COOTBET-
CTBEHHO,
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Bonpocw dan xonmpoas

. Hem cnpenenseTcd 00BeM raza — pa3MeEpOM e€ro MoJeKyn
-MAH PACCTOSHHUAMY MEXIY HHMUK?
. Kak dopvynupyerca 3akoH Aporaapo?

Kax dwopmynupyeTca nepeoe CACACTBHE U3 3aKoHA ABoragpo?
YTo HasbiBaeTcd MOAIPHBIM o6beMoM?

Yemy papHsl HOPMAALHAA TEMTMEPATYPa W HOPMAJILHOE [AB-
nenne?

. UeMy paBeH MONsNpHBbIH 00BeM FI00Oro rasa nmpH HOPMalb-

HBLIX YCHoBUAX?

. 9410 Ha3BIBaeTCS OTHOCHTENLHONM IJIOTHOCTLIO OAHOTO Ta3a 1o

apyromy rasy?

. HYemy papHa OTHOCHTENBHAA TUIOTHOCTE OMHOIO rasa fo apy-

ToMy rasy?

. TIo KakuM rasaM 4acTo ONpeNe/siioT OTHOCHTEIBHBIE IAOT-

HOCTH ApYTUX Tason?

Kaxkum ypasHeHHeM Buipaxaetcsd 00beIMHEHHBIH rajoBbif
3aKOH?

Kaxkum ypaBHEHUEM BBIPAXAETCH COOTHOUIEHHE MeXAY KOMH-
YeCTBOM, OOBEMOM, TEMIIEPATYPOH W JaBneHHeM rasa?
Yemy pasHa o0BEMHAs TONS JAHHOTO Ta3a B CMECH ¢ HPYru-

- MH razamMn’?

Jadanua dar camocmoamensnoli paGomsl

. Kaxoii o0beM IIpH HOPMAIBHBIX YCIIOBMSX 3aHUMAaOT: a) 20 r

aproua Ar; 0) 7,1 r xnopa Cl;; B) 40 r metana CH,; 1) 0,85 r
NH;; 1) 1,4 xr azota N,?

. Yemy pasua macca: a) 1 n soaopona H,; 6} 1 1 kucaopona Q,;

B) 1 M° yrnexkucaoro raza C0,? (O6beMBl Ta30B JaHbl TIPU
HOPMAJBHEIX YCTOBHAX. )

. PaccumnraiiTe OTHOCUTENLHEIE INIOTHOCTH THO BOAGPOIY N 110

BO3AYXY Clelyromunx ra3on: a) Metana CH,; 6) xuciopona O
B} xnoporogopena HCL

. 10 r HEXOTOpPOIrO ra3a pH H.y. 3aHUMAIOT 00seM 5,6 1, Onpe-

DEIUTE MOMAPHYI0 H OTHOCHTENLHYIO MONEKYIAPHYIO MACCY
3TOTO Ta3a.

. Onpene.rmTe MOJAPHYIO MACCy Ta3a, OTHOCHTCABHAL NMAOT-

HOCTBh KOTOPOFO:
a) Mo BOAOPOZY paBHA 32; 6) 1o BO3XyXy pakHa 2,45; B) 1O
aprony Ar pasua 0,43.

. Croneko monekya coaepxurca B 1,00 Mn Bonopona npu Hop-

MANTBHEIX YCITOBUAX?

. Kaxoii o6beM Tip H.y. 3aHuMatoT 27 » 107 Monexyn rasa?



8. Ha somnpoc, Kakoil 00BeM 3aiiMer 1 MONB BOOEI IPH HOPMATb-
HBIX YCIAOBHAX, TOIy4YeH oTBeT: 22,4 1. IlpasunsHRIN AK 3TO
oTBeT? :

9, CKOIBKO MOJIEKY/ YIVIEKHCIOro ra3a HaxoouTted B | 71 Boamy-
xa, ecnu o6beMuad ponsg CO, cocraenser 0,03% (ycenosus
HOpManpHbie)?

10. Onpenennte 06beM, KOTOPBIYN 3anumaiot (4,07 kr aszota N,
npu 21°C m gaBnennn 142 xIla,

§ 1.9. 3akoH coxpas¢HHA Macchl BENIECTB.
XHMHYECKHe YpaBHEHHSA

B 1748 r. M. B. JlomoHocos* (Poccusiy m B 1789 1. A. Jlasya-
3b¢ (PpaHLKA) He3aBUCHMO EPYT OT APYTa OTKDPbIAM 3AK0H CO~
XpaHeHHA MACCH BeHIeCTB B XMMHUYECKUX PEaKLMIX, DTOT 3a-
KOH OpPMyIMpYeTCH TaK:

@® Macca BceX BelHecTB, KOTOPbI¢ ECTYHAIOT B XAMHYECKYHO pe-
aKuHIO, PABHA Macce BCeX NPOAYKTOB PeaKIHH.

3anuiueM cXeMy peaxtiui ropeHns smemana CH, B kuctopo-
0e O,. B pesynsrare 310 peaxiiny o0pa3yioTcd yaaeKucastil 2az
CO, u goda H,O:

CH, + 0, -» CO, + H,0 (1.9.1)

ITo 3akoHy coxpaHEeHHA MACCH:
- m(CH,) + m(O;) = m(CO,) + m(H,0),

roe m(CH,) u m{(Q,) — Maccu Memana ¥ Kuciopoda, XOTOpHIE
BerynuaM B peakuuio; m(CO,) 1 m(H,0) — maccrl yarekucno-
20 2q3a N 6odsl, OOPA30BABILIHCCA B Pe3YALTATE PEaKITHM.
CoxpaHeHHE Macchl BEIUECTB B XMMUUYECKHX PeaklMAX
o0pAcHAeTCd TEM, YTO YHCIO aTOMOB KaKIOTO JEMEHTA 10 U
MOCHAE peaKIIny HE N3MEHAETCS. B xoie xMMHUeCKO# peakiiuy
[POKCXOINT TOIHEKO NeperpyinuposKa aromoB. B peakuuu 1.9.1,
HaIpyMep, B MOJICKYAaX HCXOAHLIX Bemects — CH, u O, —
aTOM yeiepoda COSTTMHACTCS © aTOMAaMH 6000poda, a ATOMEI Kiuc-

* Miuxann Bacunweeru JlomoHocoB (1711—1765) — penuxwii pycckuil yue-
HEIA. 3aHHMAaICa MCCICHOBAHMAMU B 00NaCTH XMMMHK, DHIMKH, MaTEMAaTHKH,
ACTPOHOMHH M JPYruX Hayk. Buisi nosroM u xymoxHukoM. B 1755 . ocHoBan
Mockoeckuii yunpepcuteT (HeiHe MIY nmenn M. B. JlomMonocoBa).
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Aopoda — APYT ¢ IDYTOM; B MOJEKYTaX HPOAYKTOB Peariyd —
CO, v H,O — u atoM yz2aepoda, H-aTOMEL 8080poda COETMHI-
I0TCA € ATOMaMH kucropoda. Jlerko mocuuTaTs, YTo IS COXpa-
HEHUA YUCIA aTOMOR KaX/I0TO 2J¢MEeHTA B JIAHHYID DeaKLIMI0
IOJCKHBI BeTyaTh 1| Monexyaa CH, u 2 monekynst Oy, a B pe-
3yJIBTaTe PEAKLHM NOMKHHB 0bpasoBarhesi 1 Monekyna CO, u
2 monexyns1 H;0:

CH, + 20, = CO,+2H,0  (1.9.2)
1 atom «C», 4 aToma «Hs, 1 atom «C», 4 aTomMa «Hs,
4 atoma «O» 4 atoma «O»

Bepaxenue 1.9.2 gengerca ypasEeHReM XHMAYECKOH peak-
1MH, WM XUMATeCKIEM YpARHEeHHeM,

Yucna nepen dhopMynaMH BeLIECTB B YPaBHEHNM PeakIiMK
HazbpiBawTcd KoaduumenTamu. B ypasHeHun 1.9.2 xoaddu-
nreHTsl nepell dopmMyramu O, 1 H,O pasubl 2; xosddunueH-
1oi epen dopmynami CH, u CO, papuel 1 (X 0O6BMHO He 3a-
NHCHIBAIOT).

©® XuMuuecKoe YPABHEHHE — BTO BLIPAKCHHE XHMKIECKOI pe-
AKIHHA, B KOTOPOM 3aNMcaHbi GOpMYIsl HCXOAHBIX BEHIECTB

{peareHTOB) H NPOAYKTOR PERKIUH, A TAKKe Ko noHeHTH,
MOK22LIBANIIHE JACTO MOJIEKY KaXKI0T0 BemeCTBE.

Ecau u3BecTHA CxeMa PeaKIIMHM, TO JUisl COCTABIEHHS XHMHU-
YeCKOro ypaRHeHM: HY:XKHO HARTH KoaPPHIHeHTHI.

CocTaBUM, HAIPUMED, YPaBHEHHE PEAKIIMH, KOTOpas BRIDA-
JKAETCS CIEYIOIIEH CXeMOM:

Al + HCl — AICL + H,

B ncBoil yacTu cXeMbl aTOMH 8000p03a M XA0pa BXOIST B
coctas Monekyas HCl g cootHoniennu 1 : 1; B mpagoii yacT
CXEMEI comepxkaTea 3 aToMa x7opa B cocTaBe MoneKynn! AICK
H 2 atoMa eodopoda B cocTaBe MoneKynn H,. HauMeHbliee
ofillee KpaTHOE YMce] 3 u 2 pasHoO 6.

Harmumrem koadbuument «6» nepes dopmynoit HCL, xoadg-
dumpent «2» — nepen hopMynoi AlCl; 1 koabuIaeHT «3» —
nepen dopmynoit H,:

Al + 6HCI — 2AICI, + 3H,
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Tak KaK Teneph B IPaBCH YacTh COMEPKATCA 2 aTOMa aar-
Munus, HanuiieM KoaxbdulienT «2» neped Gopmynoii Al B ne-
BO# YACTH CXEMBI

2Al + 6HCI = 2AICL +3H, (1.9.3)

B peaynsTare MBI TOAYYHIH YpPaBHEHHE JAHHOH DEakiliu.

Koagt v HeHTH B XMMHYECKOM YPaBHeHMH ITOKA3bIBAIOT He
TONBKO YHCI0 MOJASKYJI, HO H YKCO MOJTeH UCXONHBIX BEINESCTE
M ponyKToB peaxuuy. Hanpumep, ypapHeHMe 1.9.3 nokasbi-
BaeT, YTO B PEAKIHIO BCTYIAIOT 2 MOAA auomunua Al i & MoneH
xaopoeodopeda HCl, a B pesynerare peakmuu obpasyorces 2
Mot xaopuda amiomunus AlCl; 1 3 Mons eodopoda H,.

IIpoeepuM BBINIONTHEHHE 3aKOHAZ COXpAaHEHMSA MACCHl JAd
JAHHOH peakuu: ‘

M(AD = 27 r/Monk
M(HCD) = 36,5 r/Mons
M(AICl,) = 133,5 r/Mone
M(H,) = 2r/Monb ,
2Al + 6HCl = 2AlCL, + iH,
2 MonB 6 Mmons 2 MONB 3 Moan
2+27=54r 6+36,5=219r 2+133,5=267r 3e2=6r
54r + 219r = 207r + 6r
273r = 273rT

Tlo ypaBHEHHSAM PeaKLMii MOXHO IPOM3BOAKTH PATHYHBIE
pacyeTsl.

Tunopasd 3apmava No 1,
Kakas macca Bonsl o0pa3yeTcs IPH cropaHvu 1 T aawkoss
C,H,;0;, ecnu peakiya IpoTeKaeT MO CXeMe:
Cé.HIZOG + 02 e d COZ + HQO?
Pemenmue.
CocTaBUM ypaBHeHHe NaHHOH peakuuu:

CgH,,0, + 60, = 6CO, + 6H,0O
JannmeM HHDOpMALKIO, KOTOPYI DAeT 3TO YpaBHEHHE:
{ Mons ‘ 6 Molb
180 r 618 =108 T
CnexoBaTeNnbHO:
npu cropannu 180 r C H,,04 o6paayerca 108 v H,0;
npu cropanun 1 r CgH ;O obpasyercas x r H,0.
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Orcwona: =1'?'108r-*06
d 180r V°T

Orser: npu cropaHun 1 r amorosw obpasyercs 0,6 r sodse.

Tunosas 3amagsa Ne 2.
Kaxas macca maznuna Mg BCTYNaeT B peaklHIo ¢ cepHoil KUcao-
moi H,SO,, ecly B pe3ynbTaTe PeakUHH Bolaensaercs 5,6 1 godo-
poda H, ipu H. v.?
Peurenmue.
3amuuleM ypaBHEHHE peakiiMi B TY HHGOPMALIHIO, KOTOPYIO OHO
HAeT:

Mg + H,80, = MgSO, + H,T

1 mons 1 moiTe

24r 224 n
22,4 n H, BhzenneTcd, ecnIy B peaklulo. BCTYTIAOT 24 © Mg;
5,6 1 H, BeizensieTcsi, ecny B PEAKIHIO BCTYIIAET X © Mg,
Orciona: 56 5.247¢

x—-n’—4n—=6r

Oreer: 5,6 1 godopoda BLIHENAETCA, ECAHM B PEAKUMIO BOTYNAOT
6r Mg. . '

Bonpocet das xonmpoisa

1. Kak HaspIRaeTCA 3aKOH, KOTOPLIA OTKPHIIH JIOMOHOCOB H
JlaByasne?

. Kax dopMynupyeTes 3aKOH COAPAHCHMA MACCH BeniecTs?

. YeM o0pacHAETCA coXpaHeHHe MACCH BEMIECTB B XHMHYEC-
KHX peakuuax?

. UTo Takoe XMMHUECKOe ypaBHeHHe?

. Kak HasmBaoTces uMcna nepel dopMyiaMm BelIECTE B XHMH-
YeCcKHX YpaBHeHHAX?

. YUro moKazeiBaloT KO3pdUUMEHTH Nepel GOpMynaMU BeLLECTB
B YPaBHEHWN XUMWYeCKO§ peakuun?

[Pt

N ks

3adanua oan camocmonmeavnoii patomst

1. Cocrapsre YpaBHeHMs peakliMif, KOTOpLIe BHIPAXAIOTCA CAe-
AYVIOUIBMH CXeMaMH:
a) Fe + Cl, —» FeCl;; ry C;H,0H + O, — CO, + H,0;
6) Al + 5 — ALS;; x) Li;N + H,0 — NH; + LiOH;
8) N,O; + H,0 — HNQ,; e) Fe(OH), + H,50; —
- Fe,(S0,); + H,O



2. Npu BzaumoneeTeun aumuaxa NH; ¢ Memaanwseckus wa--
mpuen Na obpasyerca amud rampus NaNH, u prigengercs
godopod H,. CocTaBLrTe XMMHYeCcKOe YPABHeHHe NAHHOH pe-
AKIHH.

3. Qocud kassyus Ca,P, BcTynaeT B peakluio ¢ sodoil, B pe-
syaprate obpasyloreq ra3 gocpun PH; U eudpoxcud xaavyus
Ca(OH),. Kaxywo maccy Ca(OH), ¥ kako# o6sem PH; (H. v)
MOXHO TOay4uTs M3 9,1 1 Ca,P,?

4, CKOABKO TPAMMOB Cyasghuda cepebpa Ag,S MOXHO TIONYYHTH

O peaKUNH:

2Ag + § = Ag,S, .
ecny umeercs cMech 10 r cepedpa u 1 1 cepm? Kakoe Bemie-
CTBO COJEPKHUTCH B TOH cMecH B M30bITKe?

5. OnpegenuTe Maccy conH U o0beM BOIOpPOaAa (H. V.), KOTOphIE
MONYYalTCA NPH BIauMociicTsyu 1,5 MONb ATIOMUHNY €
W30LITKOM CEpHON KHCIOTH MO PEaxliiK, BLIPAXKAEMON cre-
nyromzeit cxemoit: Al + H,S0, — Al(80,), + H,T.

§ 1.10. Buison xamMnueckux dopmyi.
PacvueTsl 0 XHMHYecKHM OoPMYIAM H ypaBHeHHAM

Hayyas § 1.4, BB yKe TTOZHAKOMHIIUCE C TeM, KaK paccdli-
THIBAIOTCS MACCOBLIE JOMH BIEMCHTOR B CJIOKHEIX BELICCTBAX
no gopMyiaM 3THX pemecTs. OXHAKO B XMMHYECKOMH TIpaKTH-
Ke HepelKO BO3HHKAET H ofpaTHas 331a4a — YCTAHOB/ICHHE
(bOpPMYiBE BEEECTBA 0 MACCOBBIM J0IRM JIEMEHTOR, BXOAAINX
B ero cocTap. [1pexne 4eM paccMaTpUBaTh METOAHKY PELUSHUT
33044 TAKOTO THIIA, CIENMYeT TO3HAKOMHTBCA ¢ TTOHATHEM M-
mipngeckan gopmyna BemsecTea. Bee Te ¢dhopMynnl BelecTs, ©
KOTOPbIMH Bbl BCTPEUANMUCH IIPH M3YYEHHH NPeOBIAYUINX Napa-
rpadioB, Ha3RIBAKOTCSH MOJERYASpHLMH popMynavin, Kak B! yike
3HaeTe, 3TH HOPMYIbI MOKA3ZHIBAIOT KAYECTREHHBIA M KOTHYe-
CTBeHHBIH cocTaB MONeKyn {T. e. KAKME DJIEMEHTbI U CKOABKO .
aTOMOB KaXJ0T0 DIEMEHTa BXOANT B cOCTaB MoneKynsl). Ha-
npuMep, MoJeKyIsipHas dopmyna rmokossl CH,,0, nokassl-
BAET, YTO OJHA MOJIEKY/a ee COCTOMT U3 b aToMoB yrirepona, 12
aTOMOB BOAOPOIA U 6 aTOMOB KHcIopona. CooTHOLIEeHKE THCeN
sThx atoMoB 6 :12:6=1:2:1, T e. Ha | atoM yriepoaa B
MONEKyIe TIIOKO3b] IIPUXORMATCA 2 ATOMA BOAOPOAA U OOUH aTOM
Kucsopoaa. Ecay MBI 3amuiiieM 5TH HANMEHbILME LIeAble Yhc~
713, JIOKA3LIBAICIUHE KOJHYECTBEHHOE OTHOUIEHHME ATOMOB B
MOJIEKYJIE, B KAYECTBE MHIEKCOB, TO HOMYYUM TaK Ka3biBAEMYIO

amnupryeckyr gopMynsy rmokossl: CH,O. 43



Taxum obpasom:

. Ommnpryeckas GopMyna modore BemecTsa — 310 hopMyaa,
KOTOPas BRIPAKACT ApocTeliliiee HeJOUACAENHOE OTHOUIEHHE
3JEMERTOB, COJMEPAINMEXCA B JAHHOM BeillecTRE.

OMnupuueckne (HOPMYITBI HHOTAA HA3BIBAIOT TaKXke IMpo-
cTedmuMA hopMyIamMu.

151 BbIBOIA IMITUPHAYECKOM hopMYNEL BElLICCTRA FOCTATOMHO
3HATD €T0 KOIHYECTBEHHBIH cocTap (MAacCOBHIE 0K SIEMEHTOB).

Trnpmosas 3apjaga Nel,

Haiite sMmupHueckyo ¢opMyiy oxkcrna Mapraiua Mn,0,, co-

Jepxautero 63,2% Maprafua.

Pemenmne. ATOMHble MAaCCH MapraHua H KUCIOPOAA PABHHI

COOTBETCTREHKO 55 u 16, ITo3ToMy MACCH MapraHuia H KHCIO-

poda B cocTaBe OKCHIA OTHOCATCd KaK 55x : 16y. Maccosas nons

MapraHua pagHa 63,2%, MaccoBas NOJISE KHCHOPOAA paBHA
100% — 63,2% = 36,8%.

ChnegoBarensHo: 55x : 16y = 63,2 1 36,8,

63,2 36,8

55 ~ 16
YToOHl Boipa3uTh MMONYUEHHOE OTHOIICHHE LENbIMH YMCITAMHA,
pasmaesnM 00a ero 4WwieHa Ha MEeHBIIHA U3 HHX:

x:y= m : 1—,1—5‘ =1
Taxum obpazoM, aMONpHYecKad (npocTeiinan) dopmyna OKCH-
ga mapraiua: MnO,.

Tunopas zanmava Ne2.
Haritn sMnvpuyeckyio GopMyny BellliecTsa, coaepxamero 43,4%
Harpud, 11,3% yrmepozma u 45,3% xucnopona.
Pemenwme. ITycTh yHcIa ATOMOB HATPHA, YINEpomga U KUCIO-
pona B aMIMpUYecKoil (hopMyie paBHBI COOTBETCTBEHHO X, ¥ U
z— Na, C, 0, AromHbie Maccet Na, C n O pasust 23, 12 u 16.
23x: 12y : 167 = 43,4 : 11,3 : 45,3,

43,4 11,3 45,3

tyiz= : : =1,88:0,94:282,
TYIIT To 1 1 0.94:2.8

B 1,88 0,94 2,82
XY 2T 0,940,947 0,94
IMnupnyeckas GopMyaa JaHHOTO Beinectsa: Na,CO,.

=2:1:3
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JI1s HaxOXIeRVI MOJEKYAPHOR (JIH HCTUHHOA) dopMy-
JIbI BEUIECTRA HEOOXOMIMO, KPOME COCTABA BelIeCTsa, 3HATh eT0
MOIeKYIsIpHYI0 Maccy. OHa MoXeT ORITh IpUBeaeHAa B YCIOBHU
3a0A4HA HIH €€ MOXHO PacCUMTATh O HMEOIIMES B YCIOBUH
IaHHBIM.

Tunmosag 3agava Ne 3,

Ackopburopad kucioTa (ButaMHH C) HMeEeT MOJIEKYIAPHYIO
maccy 176 u conepxur 40,91% yrnepona, 4,55% Bonopoaa u
54,54% xucnopoga. Haiigute MONeKYIApHYI0 GOPMYAY 3TOM
KMCJIOTHL. )

Pemenune CHO, ~

40,91 4,55 54,54
x:y:z= : : = 3,41 : 4,55 3,41,

12 "1 ° 16

341 4,55 341

X2V 17T 3417341 341
HOCKOHBKY HHACKCE HE MOTYT BEITS J.'lpOGHbIMH YUCcnamMu, Ino-

3ITOMY yMHO)KEleM BCe HJICHBI HOC/IeHEro OTHQIUEHMI Ha 3 H
noaysaem:

=1:132:1

x:y:2=3:4:3
CJIeILOBaTeJIbHO AcKOPOHUHOBAA KHCIOTA MMEET DMIVPHYECKYIO
dopmyny C;H,O;. MonexyasapHasd Macca, COOTBETCTBYOIIAA
aroit dopmyne, papaa M (C;H,0,) = 12+3 + 1+4 + 16+3 = 88.

TMo yenoBMKO 3a8auy MIBECTHO, YTO MOJ‘[BKYJIHDH&S[AMEICCa acKop-
61HHOBO KHCTOTHI B 2 pasa Gonsie (176 : 83 = 2). Crenoba-
TENTBHO, BCE WHIASKCH B dMMUpHueckod GopMyne HyXHO yMHO-
XKUTh Ha 2, U B PE3Y/ITATE MEI NOAYIMM MOJIEKYIEpHYIO GopMyity
ackop6uHOoBOH kucmotsl: C HaO,.

Tumopasa 3amava Ne 4.
Haitu monekynapuyw dopmyny rasoofpaiHoro seuiecrsa, co-
mepxanero 93,75% yrnepoaga ¥ 6,25% Bopopoma, ecitd MROT-
HOCTB 3TOTO BeNISCTBa NO BO3AYXY paBHa 4,41,
Pemenne. C.H,

93,75 6,25

x:y= —F'_l-_”l 6,25=1,25:1=

OuMuupusueckaa Gopmyna C.H,.
M(CH,) =125+ 14 =64
OnpenenuM UCTUHHYIO MOJIEKYIAPHYIO MAccy BelliecTBa, HCXO-
I ¥3 ero MICTHOCTH TI0 BO3AYXY:
MACH,)} = 29+ D, = 29-4,41 =128
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Taxum 00pasos, HCTHHHAS MONEKY/IAPHAA Macca BellectBa B IBa
pas3a 6onblIe BRINMHCICHHON MO ero sMnupHYeckoil gopmyne,
CiremoBaTeNibHO, MOJEKYNApHas dopsyaa sewtectsa: C H,.

J1st MHOTHX BeeCcTB SMIMPHYECKUE H MONEKYIISpHBIE Gop-
MyAbI cosltagat. HanpuMep, GOpMYIEL BelECTB, BRIBEIeHHBIE
B THUTIOBBIX 3amaqax Nel u No2, aBnsioTCH OJ[HOBPEMEHHO U M-
ITAPHYECKIMMU, H MOJCKYISPHBIMH.

BospliMHCTBO 33144 B KYPCe XHMHH CBA3AHO C pacdeTamMu
FIO XHMHYECKAM YPaBHEHHAM, PacCMOTPHM paamMYHbIE THITHI Ta~
KHX 33724 Ha KOHKPETHRIX IpUMepax.

Ecou B yonoRuM 33034l Ja0TCH MACCHL HAM OOBeMBI IBYX
HCXOMHBIX BEIECTB, TO HAYMHATE PellieHHe STOMH 3a1a4M Cie-
IVeT ¢ BBIACHCHHA TOTO, KAKOE VCXONHOE BEILEeCTRO JaHO B
HM30BITKE, @ KaKoe — B HEIOCTATKE.

Trnosaa 3amaga Ne 5 _

Cuewarno 7,3 r HCl ¢ 4,0 r NH;. Cxonsko rpammos NH,CI
obpasyercq? YpasscHMe peakumn: NH, + HCl = NH,C1
PemeHue. OnpenensieM, XKakoe BeHIECTBO HAXOAHUIOCH B M3-
ObITKE, KAKOE — B HEZOCTaTKe. JUIA 9TOro paccuuTdem LAHHOE
yucno moned HCL u NH;:

n(HCl) = m@C) = 8" 03 yom
MHCY) 36,57 /mone
m(NH, ) 40T

n(NHa) = M(NH3) = m =~ 0,24 MOb

¥YpaBHeHHe peaklHd NOoKasbiBaeT, yTo 1 mone HCIl B3anMoneii-
cTtoyver ¢ I mons NH,, sHauur 0,2 Mone HCI s3aHMOme HCTBYIOT
¢ 0,2 mone NH;. Taxum obpasom, 0,04 mons NH; octanytcs He-
npopeardpopasiunMe, NH; aan B nabuTKe. Pacuet cienyer Be-
CTH MO BEIleCTBY, JAHHOMY B HeAOCTaTKe, T €. mo HCL:

1 mons HCl maer 1 mome NH,CIL;

0,2 mons HC1 maer x mons NH,CI;

x = 0,2 monp NH,Cl = n{NH,CD)
PaccuuraeM MozekynapHyio Maccy NH,CI:
M(NH,/CID = 14 + 4 + 35,5 = 53,5 - M(NH,C]) = 53,5 r/mMons
Paccuntaem, ckoapko rpammon NH,Cl ofipasyercs B pesynsrare
pPeAKLMA]
m(NH,Cl) = n(NH,Cl)» M(NH,C1) = 0,2 mons-* 53,5 r/Mons=
=10,7r
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JLOCTATOYHO YacTO MPH MPOTEKAHHH XMMHYIECKUX peaKLivi
TPOUCXOIAT «[IOTEPH» BEIIECTB MM MMCET MECTO HEMOIHOE
IIpeBpallicHAE HCXOIHLIX BELIECTB B IPOXYKTHI PeaKIyH, B pe-
3YIETATE YETO IPaKTHYecKy obpasyonaacsa Macca (00beM) Toro
WA HHOTO [IPOJYKTa peaKilMK 0Ka3blBacTC MEHBLIE, YeM TEO-
PETUMECKHU pAacCYNTaHHA% [0 YPaBHEHHIO peaxnuy. B aToM
CJIyYae FOBOPST O DPAKTHYECKOM BHEXOZe, W NIPOCTO BhIXOHE
NMPONYKTA PEeaKii, KOTOPEIA 0003HaYaeTcs Ipeucckoi OYKBOH
1 (aTa):

Mrparr, Vipaser.

n= " (100%) wmm m= (100%), (1.10.1)

TEOP. _ V.

reap.

TIE Mppa — NPAKTHIECKH 06pasyromancs Macca IponyK-
TA, My — TCOPETHYECKH PACCUNTAHHAS MAcCa MPOIYKTA; Via
HV,,,, — COOTBETCTBYIOLIME 0OBEMRI IIPOMYKTA peaklnu. Pac-
CYHTAB I10 YPaBHCHHIO peakIHH Maccy (00BeM) IMpOAYKTa H
3HAS €T0 BBIXOI, MOXHO OTIPEIeHTh, Kakas Macca (o0bem)
l'IIJOJIYKTa peansHO ofpasyercs:

Mopar, = Moep, * Tt MM vnpak*r. = Vieop. "M (I 102)

Eci# B yc/IOBUH 3amavi BLIXOZ APOIYKTA PEAKIIMH HE YKa-
3dH, NPEANOJAraeTCA, YTO PEAKIUS TIPOTEKAET KOMYECTBEHHO,
T. €. COTIACHO CTEXHOMETPMIESCKHMM PACHETaM,

Tunoesasg zaxavya Ne 6.
{Tpu pasnoxeHuM 42 r kapboHara Marius MgCO; o ypasHe-
umo: MgCoO, L MgO + CO,T obpazopanocs 19 r oxcuaa Mar-
Hust MgO. Yemy papeH Brixon MgO?
Pemen e OnupeacaseMm mongpHeie Maccel MgCO, u MgO:
M, (MgCQ,) = A{Mg) + A(C) + 3A(0) =
=24+ 12+ 3+16 = 84,
M(MgCO,) = 84 r/mons;
M, (Mg0O) = A,(Mg) + A(O) = 24 + 16 = 40;
M(Mg0O) = 40 r/mMon..
TeoperryecKy OXKHAAEMYID MAccy MgO BBIYKCIISEM HA OCHOBE
XHUMHYECKOrO YPAaBHEHHS W3 TIPOIIOPIIME:
u3 84 r MgCO, obpa3yerca 40 r MgO;
u3 42 r MgCO, obpasyerca x r MgO.

042
gg

Mpunuumas 20 r MgO 3a 1 (i 100%), onpegenseM Buxon MgO
no dopmyne 1.10.1:

x=
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Mrpaxe. 19 ¢
= e =30 0% (95%)

Jns npoBeReHUA XMMUYECKHX PEAKIIWI BO MHOTHX CITy4asIX -

OepyTca He MHMCThIE BEUISCTRA, 4 BEIECTBA, COMEPIKIIHE T MITH
UHBIE ITpuMecH. MaccoBast 1o YUCTOro BerecTsa (MK Mac-
CcOoBas Foid NPUMeCceH) YKA3BIBASTCH B YCIOBHM 3aJa4M UK
OIpeeIaeTCa 110 HMCIOLIMMCSA B YCIOBHH TaHHBIM,

Tunosad 3agava N 7.
Kaxoil obseM yraekucaoro raza CO, (H. y.) MoXeT OBITH ITOJY-
yeH npu pasnoxenuu 10 r Mesa, comepxauero 97% xKapGonaTa
kanpia CaCO,? YpasHeHUE peakuyuy; -

CaCQ,; = Ca0 + CO,T
Ha npuMepe 3Toil 3apaun moxaxewm, Kax cinenyer oQopMasaTs
pellleHHe 3a1ay.

Hauo: Pemenue.
m{mena) = 10 r 1. PaccunraeM Maccy CaCO, 8 10 r Mena,
0%(CaCO;) = 97% | comepxaillero NPUMECH:
Haiitm m(CaC0y)
V(Ci),) H. ¥. 0%(CaC0) = m(vena) 100%
_ m(Mena)- 0%(CaC0O;) _
m(CaCQ,) = 100% =
_10r-97% 7
= T100% 7T

2. Tlo ypaPHEHHIO peakKUMH paccyurtaeM oOBeM o0pa3yoLierocs
YIJIEKHCIOrO rasza: .

CaCO, £.Ca0 + CO,

1 Mmonn 1 Mons

M((aCO;) = 100 r/mMons; Vi (CO,) = 22,4 n/monb.
W3 100 r CaCO, obpasyercsa 22,4 1 CO,;

13 9,7 r CaCO, obpasyerca x 1 CO,
v 9,7.-224

100 = 217 n

Onser: V(CO,) = 2,17 n
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B saxuroueHHe pacCMOTPUM pellleHHE KoMOMHUPOBAHHOM
330344, BKIIOYAOLIEH HECKONBKO pPACCMOTPEHHBIX BBILIE yC-

JIOKHATOWHX 3NEMEHTOB.

Hauo:

m(texH. Al}=35r
w%(npumeceii) = 2%
m(HCl) = 22 r
VH) H.y. = 54n

Ha#ru:
n(H,)

x=

Tunmosas zamauva N 8.
IpH B3aUMONEACTBHMH 5 T TEXHHYECKOI0 AMOMHUHHA (NPOUEHT
nmpuMeceil paseH 2%) ¢ pacTBOPOM COJSAHOH KHCIIOTH, coAepXa-
muM 22 r HCI, Boimenuaocs 5,4 1 pogopoia npd H. y. Kakos
BEIXOZI BOAOpOAA B 3T0l peakumy? CxeMa peaKIlHH:

Al + HCl — AICL, + H,T

Pemenmue.

1. OnpegeauM Maccy YHCTOTO aIIOMU-
HHUA B TEXHMYESCKOM ANIOMHHNIH:

0% (Al) = 100% — o%(npuMeceit) =
= 100% — 2% = 98%,

m(TexH. Al)-w%(Al)
100% N

m(Al) =

2. CocTaBHM YpaBHeHHE PeaKLiHu:
2A1 + 6HCI = 2AICI, + 3H,T
2 Mone 6 MOnb 3 mone

3. PaccuntaeM jgaHHeoe yucno Moseilt Al m HCI:
M(Al) = 27 r/mons; M(HCI1) = 36,5 r/Mons

n(Al) = M = ____il,S)_r__ = (1,18 moas
M(AD) 27 T / Monas ’
m(HCI) 22 r

"HCD = MEHC) ~ 36,5 1/ moms ~ 8 MO

4. OnpegennM, KaKoe H3 HCXoaHsIx peiiects — Al mmu HCl —
IaHO B HemocTaTke. [0 ypaBHEHMIO DeakiIHu:

2 mons Al m3aumoneticTeyer ¢ 6 mons HCH;

0,18 Monr Al BsauMoneiicteyT ¢ x mons HCl

0,186

= (0,54 mone HCl

TaxuM ofpa3oM, HeoGxogumoe yucno Moaeid HCl Mexsire gaH-
noro (0,6 mons), T e. HCl nan B nsbeiTke, a Al — B HemocTaTke.
PacyeT BefeM HO aNIOMHHHUIO.
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5. TeopeTHyeckyn OXUacMBil obseM H, BHIUMCIHM HA OcHOBe
XUMHYECKOTg YPABHEHNA K3 HpONMOPLMM:
2 Mone Al paer 3 mons H,;
0,18 monb Al paer x monp H,
0,18.3

x = o = 0,27 mons = n(H,)

V(H,) =V, * n(H;} ~ 22,4 n/monb+0,27 Mons = 6,0 n
6. PaccauTaeM BHIXOX Buaupoaa B HAHHOH peakuuy:

Vnpa}c'r.(Hz) _ 5,4 A
Vip. ) 6,01

n(Hy = = 0,9 (90%)

Orser: n(H,) = 90%.

Jadanus daa camocmonamessnod pabiomusl

1. Ompenennre sMImpHYecKy0 GOpMYITY COSIHHEHHA ATIOMHHHAS
C YIIIEpOIOM, B KOTOPOM MACCOBAs A0MA AOMUHHA paBHa 75%.

2. Onpesenyre 3MITMPHYECKYIo GOPMYIY COSIWHEHHS, B COCTAB
KOTOPOTO BXOZST Kanuli (Maccosasn gond 24,7%), Mapranen
(MaccoBag nond 34,8%) u wcnopon (Maccosad nonA 40,5%).

3. BemecTBo comepkuT a3oT (Maccosas goad §2,36%) u Bomo-
pox. Mongprad Macca ero passa 17 r/mons. Halinure mome-
KyJsApHYio GopMyny 3TOrO BelleCTBA.

4. Monexyapras Macca semectpa 34. Cocrap Beluecrsa: 5,9% H,
94,1%. O. VcTaHOBHTE £r0 MOJNEKYISIPHYIQ (BopMYITY.

5. Tazoobpaznoe BemecTBO comepXuT 85,7% yrmepona n 14,3%
Bogopoaa. [LTOTHOCTE 3TOTO BeIlecTBa HO BOXOPOLY pabHa 14,
Kakopa MonexynsgpHaa dopmMyna peurectsa?

6. @ocdun kanenus Ca,P, pearnpyeT ¢ Bofo# ¢ ofpazosanueM
dochuna PH, n rugpoxcuna kaneuua Ca(OH),. Cocrasbre
ypaBHeHHe 5TOH peakumd. CKONBKO rpaMMoB docthuHa MOX-
HO noayuuts ¥3 1,75 r Ca,P,?

7. Briupcinte o0peM ammiiaka NH; mpr H. ¥, KOTopBIH nosyda-
ercd npH HarpeBaHud cMecn NH,Cl maccoit 160,5 r 1 uabhi-
Tounoro Konuyectsa Ca(OH),. Peakuiia MIeT 1o YpaBHEHHIO

-
INH,Cl + Ca(OH), = CaCl, + 2NH,T + 2H,0

8. B xone peaxunu Fe,0; + 3C L 2Fe + 3CO u3 32 r Fe,0, 06-
pasosanock 20,81 r xenesa. BriuncnmTe Beixox xenesa (B %).
9, Kakaa macca docdhopHoii kucnots H;PO, nosyaures u3 500 r
docopura, conepxaero 70% docdara kampuya Ca,(PO,),?



Peaxumus npotexkaeT no cxeMe:
Ca,(PC,), + H,50, —» H,PO, + CaS0O,

10. Xnopun amoMitHug AlCl; MOXHO HONYYHTBH, HPONYCKas ra-
3000paznsiil xnoposonepos HCl wax anioMUHHEBOH CTpYXK-
KOIi: )

2Al + 6HC! = 2AICI, + 3H,T.
BuIaHCAIHTE MACCY HMCXOMHBIX M TIONYYEHHEBIX BEIECTR, 3HasA,
YTO B pe3ynbraTe pPeakuHH Bbuexuiaoch 3,36 1 Bogopoaa.
Ckonpko oopemor HCI Tpebyerca mua monyweHus 5 o6be-
MOB Boaoponma?

Pasden 2

KAACCUOUKALNA HEOPTAHUYECKHWX BELLECTB.
COCTAB, HOMEHKJIATYPA 1 FPAGQUYECKHWE
G®OPMYJ1bl OKCUAI0B, OCHOBAHUN, KUCNOT
W CONEN

B 5TOM pasgene pacCMATDHBAIOTCH BAaXHEHIUME KJACCH
HEeOPTAHUYECKUX BELIECTB, K KOTOPbIM OTHOCATCS OKCHIBI,
OCHOBaHHA, aM(oTepHBIE THAPOKCHABI, KUCIOTH ¥ conn. Tlom-
pOGHO OIIMCAHBI COCTAB ¥ HOMEHKIATYPA NTPeacTaBUTE e Kax-
JOTO M3 3THX KHACCOB BEIECTB, IPUBOASATCS IIPaBUIIA COCTAB-
TIeHHS MX TpagEvIecKHx GopMyI.

B AanHOM pa3nenie He paccMaTPUBAIOTCA CROIICTRA U CITOCO-
Obl TIONIYICHUS HEOPTAHMYECKUX BEIIeCTB. DTH BOTIPOCH! H3la-
TalOTCH MOCIE PA3NeNion, MOCBAIICHHEIX H3YICHHIO IIepHOnYec-
koro 3akoHa /1. Y. MeHzeneesa, CTPOCHMS TOMa, XUMHYCCKOH
CBA3Y, CYIIIHOCTH OKMCIMTENBHO-BOCCTAHOBHTENBHBIX DEaK-
HHH, TEOPHH NEKTPOAUTHYIECKOHN IHCCOIMAIIHM, JHAHHE 3TUX
pa3geNnos ABIACTCS HEOOXOTUMBIM JUIA IIyGOKOTO W OCO3ZHAH -
HOT'0 M3Y4YE€HHMS CBOHCTB BEIIECTB.

'§ 2.1. Baxneiiiliie ENacchl HEOPraHHIECKHX BEIIECTB

B nacrosaiee BpeMsa M3BeCTHO Dosree 100 TEICAY HeopraHH-
YeCKHUX BellecTs. Bee HeopraHnyeckue BelHecTBa MOXHO pas-
JenrdTh Ha Kilacchl. Kaxawllil knacc obheanHsIeT BELIECTBA,
CXOJHBIE 10 COCTABY M I1O CBOHCTBaM (Tabn. 3).
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Bce HeopraHHYECKue BEILECTBA ACTIITCSA Ha NPOCTLIE # CII0K-
Hbie.

IIpocTsie BeliecTBa MOAPA3NEIAOTCS HA MeTAJLIbI, HEMe-
TAIB 1 AHepPTHBIE TA3H*.

BaxHeMIIMMK KJ1aCCaMU CNOXHBIX HEOPraHUYECKUX Be-
ILECTB SBJSIOTCS: OKCHIb, GCHOBAHHSA, KHCI0THI, aM(oTEpHbIE
THIPOKCHADLY, COJH.

OKCHIB — 3T0 COeOUHEHHA IBYX 3JIeMEHTOB, OJMH M3 KO-
TOpEIX K¥caopoa. Obuag GopMyia OKCHIOB:

3,05,

TJIE 1 — YHCII0 AaTOMOB DJIEMEHTA 3 # — YHCIIO ATOMOB KUCIIO- _
poaa.

HpuMepn okcumos: K,0, Ca0, SO, P,O;

QcHOBAHHA — 3TO CJIOXHEIS BEILIECTEA, MOJIEKYIEl KOTODBIX
COCTOST M3 aTOMa METaJUIa ¥ ONHOH MM HEeCKOIBKWX THIPO-
kcuaHbIx Tpynnn — OH, Ofmana dopmyna ocHoBaHmii:

Me (OH),,

THE ¥ — YMCIO FBIPOKCHAHBIX IPYIIN, PABHOE BANEHTHOCTH
MeTaina Me.
Ipumept ocHosanuit: NaOH, Ca(OH),, Co(OH),
KHCIOTH — 5TO CJIOXHEIE BEIIECTBA, CONEPKANIHE aATOME
BOZOpOIA, KOTOPBIE MOTYT 3aMEIIAThCA aTOMaMM METAasna.
O61as gopMyna KHCIOT;

H,(Ac),

roe AC — KHCIOTHBIH ocTaToK (OT auTi. acid — KHICIOTAY; X —
YHCIIO ATOMOB BOAOPO/A, PABHOE BAJIGHTHOCTH KHCIIOTHOTO 0C-
TATKA.

IpumMepsr kxucnoT: HCL, HNO,, H,80,, H,PO,

AMdoTepHbIe THAPOKCHIB — 3TO CIIOXHBIE BEMIECTBA, KO-
TOPEIE UMEIOT CBOHCTBA KUCAOT K cBolicTBa ocHoadui. [lo-
aroMy (POpMYARL aM(OTEPHBIX IMIPOKCUAOE MOXKHO 3aMHCHI-
BaTh B opMe OCHOBaHWH B B hopMEe KHCTIOT.

IIpuMeph! ampoTepHBIX THAPOKCHIOB:

* B nacTosulce BpeMA HHEPTHBIE rashl Yalle HASHIBAKOT OIaropomIHbIMM
M OTHOCST K HEMeTATAaM, TaK KaK [UId MHOTMX H3 HMX BB CHHTE3HPOBRH
PRI XAMHYECKUX COCOHHEeHMH,
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Zn{OH), = H,ZnO,

Al(OH), = H,AlO,
¢opma topma
OCHOBAHHUH KHCAQT

Coumt — 3TO CJI0XHLIC BeLIECTBA, KOTOPhIE SBISIOTCH MIpo-
OyKTaMH 3aMelleRys aTOMOB BOAOPOJA B MOJIEKY/IaX KHCIOT
aToMaMU MeTALIa WK IPOAYKTAMH 3aMeleHMA THAPOKCHIHEIX
TPYTIIT B MOJIEKYJIAX OCHOBAHUIT KHCAOTHRIMH OocTaTKaMu. Ha-
TIpUMep:

HCl 3aMeuleHMe atoMa Bogopoda H o NaCl
aToMOM MeTanna Na
{(xucnoTa) (conn)
3aMewenre rugpokcuruex rpynn — OH
Ca(OH), ;LEHCJ'IOTHL?:{,H ocinxam?y No, Ca(NOy),
- 3
(occHOBaHUE) (conp)

CocTaB HOPMAIBHEIX CoMel BripakaeTes obmeli hopMynoii;
Me, (Ac),,

rae X — 4YKCJIO aTOMOB METallng, y — YHCJT0 KHCAOTHEIX OCTAT-
KOB.

Hpﬁmepm coneit: K,PO,, MgSO,, Al,(SO,);, FeCl;

Bonpocot daa xenmpoas

1. Ha3zoBHTe BaxXHeHIIHEe KIACCH CIOXKHBIX HCOPraHUYeCKHUX
BEUIECTR.

. Yro takoe okcuar? TlpuBenuTe NpUMEpHI.

. Mto takoe ocHosanua? TIpwBeIHTe IPUMEDEL.

. Yro Takoe kucnotel? [pupenute npuMepsl.

. Yro 1takoe aM@oTepuble rMapoKcHibl? TIpuBeLuTe TPUMEDEI.

. Uto takeoe conu? TpuBeauTe nipuMephl.

[=a LT I NPT N

Ynpaxcuenun 048 camocmoameashoi pabomot

1. Hanuopiurte GhOpMYyAR 5 OKCHAOB, 5 OCHOBaHMH, 5 conedt (npu
BEIIOAHCHAY 338U HE NOBTOPANHTE Te TIPUMEpPH], KOTOpLIE
npUBedeHBEl B TEKCTe 33HATHA),

2. Knacenguuupyiite celyIIME CAOXHBE HEOPraHUYecKUe
pemecrsa: NaCl, H,50,, Zn(OH),, Ca0O, P,0,;, HMnO,,
KOH, Cu(NO,),, HCI, AL,O,, Cu{OH),, Al,(50,);.

. b4



§ 2.2. HomenkiaTypa, kaaccubugamus
| rpaduueckue QGopMyibl OKCHI0B

HomeHknaTypa
Hazeanue Hazeanue  Banewmnocms
oxcuda = «Oxcudr + asemenma ~+ 3nemenma
(¢ pod. nad;) (pumcrumu

yugpamu)
Hanpumep: CO — okcua yrnepona (II) — (uuraercs: «ok-
cui yraepoga msa»); CO, — okeua yriepona (IV); Fe,0; —
okcHy Kenesa (I11).
Ecny aieMenT MMeeT TOCTOSHHYIO BATCHTHOCTD, €¢ B Ha3Ba-
HUH oKCcHuAa He yKasbisaroT, Hanpumep: Na,O — okcup Ha-
Tpus; Al,O; — OKCHIT AMIOMHHHA.

Kraccuduxanms

Bce oxcuan! gensitest Ha coneobpasylomue 1 HecoaeoGpasy-
wime, I MEngdepentabie (cM. Ta0. 5).

Heconeodpasyiomue (vaamudrbepeHTHBIE) OKCHIN — TO OK-
CHABI, KOTOPBIE He 00pa3yloT ¢cojieil NpHM B3aUMORCHCTBHH ¢
KUCJIOTAMU ¥ CCHOBaHuaAMM. Mx HeMHOro. 3anoMHHTE YeTHIpE
Heconeobpasyioux okeura: CO, Si0, N,Q, NO. '

ConeoOpasyomue oKCHIB — 3TO OKCHIIEL, KOTOPBIC 06pasy-
10T COJIH IIPH B3aUMOJIeHiCTBHE ¢ KMCIOTAMH MJIM OCHOBAHHA-
MH. Hanpumep:

Na,Q + 2HCl = 2NaCl + H,0
Oxeno Kucnora  Comp -

SO, + 2NaOH = Na,S0, + H,0

Oxcnn QOcuosaune . Cons

MHorue coneofpasyionme OKCHAB B3aMMOISHCTBYIOT ¢
EQI0MH. IIpOTYKTHI B3aMONEHCTEBAA OKCHIIOR ¢ BOIOH HA3bIBA-
I0TCS TRAPATAMH OKCHIOB (WTH rHApoRcHAaMHA). Harnpumep:

- Na,0 + H,;0 = 2NaOH

Oxeun Tiuopokeun
80O, + H,0 = H,80,
Oxenn Tapokeun
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HexoTopbie OKCHABI € BOIOH He B3aHMOICHCTBYIOT, HO HM
COOTBETCTBYIOT TMIPOKCHIABI, KOTOPHIE MOXHO NTOJAYIHTH KOC-
BeHHBIM (HEMPAMBIM) [IYTEM. _

JT1060M rHOpOKCHT COREPIKUT THAPOKCHIAHEIE Ipymel —OH.,
Hamnpumep:

Na-{O—H]| [H-0] ,0

S Cu

Tippoxcuan Moryr Ouite ocHoBanusmu (NaOH, CuOH),)
uny kgenotamu (H,S0,, H,PO,). HexoTOpble THAPOKCUIBL AB-
naotes amborepunivn (Zn(OH), = H,Zn0,).

B 3aBHCHMOCTH OT XapakTepa COOTBETCTBYIOLIWX IMIPOKCH-
I0B Bce coneobpasylouiMe OKCHADBL ACAATCS Ha TPU THIIA: OC-
HOBHHIE, KHCAQOTHEIE, aMMOTEPHEIE.

OcHOBHBE OKCHIBI — 5TO OKCH/IBI, THAPATH KOTOPHIX B~
107Ca ocHoBanuAMH. Hampumep:

1 COOTBETCTBYET I
Na,O —= NaQH b
II . II
Ca0 — Ca(OH),
I II
FeO — Fe(OH),
OcHOBHLIE OcHoBasMA
OKCHIBL .

Bce 0CHOBHEIE OKCHIBI ABAIOTCI OKCHIAMK METANIIOB,
Kuncaornbie oKeHapl — 3TO OKCHIbI, THIPATH KOTOPHIX AB-~
JSEOTCA KMCOTAMM.

Hanpuwmep:

v COOTBETCTBYET v
Co, — H,CO,
Vi - VI
SO3 - - HISO4
v v
onj - H3P 04

KucnotHre Kucnorel
OKCHAB
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BoJbUIMHCTBO KUCHOTHBIX OKCHAOR SRISTIOTCH OKCHAAMH He-
metauios. KHC/IOTHBIMH OKCHIAMU SBISIOTCH TAKXKE OKCHIbI
HEKOTOPHIX METAJUIOR ¢ BLICOKOMH BajeHTHOCTEIO, Hampumep:

VI Vi1
CrQ,;, Mn,O,

AmtboTepHble OKCHAB — 3TO OKCHIBY, KOTODBIM COOTBETCTBY-
10T aMchOTepHBIE THAPOKCHIEL.
Harmpumep:

11 COOTBETCTRYET I 11
Zn0Q ————— Zn(OH), = H,Zn0,

HI I i1t

A1203 —_—— Al(OH)3 = H3AIO3
AmdoTepHbIe AmdoTtepHbie

OKCHIBI IHAPOKCHIIH

Bce amgoTepHble OKCHIE SIBISKOTCH OKCHIAMH METALIOB.

ClenoBaTe/IbHO, ReMeTALIM 00pasyIoT TONBKO KHCIOTHDBIE
OKCHibl; METAJUIM OODA3YIOT BCe OCHOBHBIE, BCe aMqioTepHbIE H
HEKOTOPBIC KNCTOTHBIE OKCHIIbL.

Bce oxcunsl oduosasenmusix memaiaoe (Na,O, K,0, Cu,O
H JIp.) SIBJISIIOTCHA OCHOBHEIM®. BONLINMHCTBO OKCUIOB dgyxaa-
aenmusix memanios (CaQ, BaQ, FeO u np.) Takke SBns10TCA
ocaoBAsIME. Mcxmodenus: Be(, ZnO, PbO, Sn0O, koropwie
SIBNAIOTCH aMQroTepHEIMH. BONBIIMHCTBO OKCUIIOB Mpex- 1 ue-
MbIpEXGARCHMHBX Memanice ABISIOTCI aMGoTepPHBIMH:
I11 I 111 v v
ALO,, Cr,0;, Fe,0;, Pb0O,, SnO, u gp. OKcnibl METALIOB ©

garenmuocmero  V, VI, VII 4piaioTcs  KHCJOTHBIMH:
v VI VII

Sb,04, CrOy, Mn,Q; u ap.

MeTannsl ¢ repeMeHHOR BaTCHTHOCTEIO MOTYT GOpPa30REI-
BaTh OKCHIEI BceX Tpex TMoB. Hampumep:
11 o Hr V1
CrO — ocnosnwit okcua, Cr;0y — amborepHblit oxcui, CrO,
— KHCIOTHBIH OKCHI, ‘

Ipadumeckue $hopMysibi
B okcuaax aTOMBI KHCIOPOHA CBA3aHBI TOJBKO C aTOMaMHM
JAPYroro sjieMeHTa H He CBA3aHbL APYT ¢ ApyroM. Hanpumep:
BT
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i

Co, 0=C=0

L .

ALO, 0=Al-0-Al=0

Vi

P,0; 0=P-0-P=0
0

. Bonpocut 0an Konmpoaa

. Ha xakue nBa THIIa DendTcs BCE OKCHORI?
. 9T0 TaKoe HeconeobpasyrouHe oKeuas? IIpuBeTe IpUMe-

PBL .

. YUro taxkoe coneofpazyiomue okeunm? Mpueenure npuMep,
. Y10 Taxoe rmapathl okcunol (runpokcuan)? Ilpusenure

TIPMMEDHL.
Ha xakwe THIH jeadaTcd CONe0oBpasylonne OKCHALI?

. Yto Takoe ocHOBHEIe okcuiaki? ITpHBenyuTe NPUMEDHL.

. Yto Taxoe KMCNOTHhe oKcuani? TlpusenuTe HpuMepst,

. Yro rakoe amdorepHEle oKcHubl? TIpUBeaUTe TPUMEDDI.

. Kakue oxcHiel o0pasyioT HemeTanns?

. Kakue ameMeHTBl — MeTalllb! WIH HEMETAIH — 0bpasyor

OCHOBHBIE 1 aM(OTepHBIE OKCHAB?

Yapaxcuenun 023 camocmoamessnoi pabon

. Knaccudunupyitte cnenyomue coneobpasyoLine OKCRIL:

H

50,, K,0, N0, AL,O;, FeO, BaO, MnO,, Mn,0;, P,0;, Ag.0.
Hazosure cnegyiomue okcugel: a) N,0O4, 6) Zn0, B) Cu0,
r) PbO,, 1) Mn,0,, e) Mg0, x) P,0;, 3} C1,0,, u) S$i0,,
X) 50, n) K;0, M) Fe,0;.

. Hanwvre Monekynapubie u rpaduueckue GopMyns che-

AYIOLUX OKCHmoB: a) okeun pryrn (I1), 6) oxcun xnopa (V),
B) okcHI Maprabua (VI), r) okcun ceprl (IV), &) oXCHI Kamusd,
e} okcua xenesa (II), x) okcupa cepedpa (1), 3) okcHa ceHHLA
(IV), r) oxcua onosa (II), x) oxcrn Hukens (I1), 1) oxcun
ona (VII),

. Hanuimute GopMysl OKCHIOB, KOTOPLIM COOTBETCTBYIOT CJie-

ayiomue ocHonanna: Mg(OH),;, LiOH, Fe(OH);, Bi(OH);,
Cu(OH),.

. Hanutinte $HOpMyIE OCHOBAHUIE, KOTOPHIE COOTBETCTBYIOT

caepyrommM okewaam: NiO, K,0, Co,0,, CuO, Cs,0.



§ 2.3. HomeHgmaTypa, KraccH(HKanus
u rpaduyeckne hopMyibl OCHOBANMMH

HoMenxaarypa
Ha3zganue Hassanue Banenmnocme
ocroaanua = «ludpokcud» + memaira + memanna
(e pod. nad.)

Hampumep: Fe(OH), — ruapoxcun xenesa (I1), Fe(OH), —
rugpokcun xenesza (II1), NaOH — ruapoxkcun HaTpus,
Ca(OH), — ruapoKCcHA KalbLIMs.

Kaaccrdmramin

a) Ilo umcury rHApOKCHOHLIX TPYIN B Mojekyie. KonuyecTso
THAPOKCHIHAIX IPYNII B MOJIEKYNE OCHOBAHWA 3aBHCHT OT BajIcH-
THOCTH METAJIIA H OTPEALIIAeT KHCJIOTROCTL OCHOBAHUS. (Cnemyer
TIOMHMTB, YTO BAJICHTHOCTb THAPOKCUAHOM rpyTine! pagHa I.)

OcHoBann4 fenarcs Ha:

— OIHOKHCJIOTHbIE, MOJICKYJIbl KOTOPEIX CONEPKAT OOHY I'MA-

pokcyanyio rpyrny: NaOH, KOH, LiOH u ap.;

— JIBYXKHCHOTHBIE, MOJICKYJibl KOTODBIX CONEPXKAT BE THII-

pokcunnble rpynnel: Ca(OH),, Fe{(OH), u ap.;

— TPEXKHCJIOTHBIE, MONEKYNEI KOTOPLIX COAEPKAT TPY THII-

poxcuanuie rpynnel: Ni{OH);, Bi(tOH); u ap.

JBYX- 1 TPEXKHCIOTHEIE OCHOBAHUS HA3BIBAIOTCS MHOTOKMC -
JOTHBIMH. :

6) I1o pacTBOPHMOCTH B BOZEe OCHOBAHMS IEJIATCA Ha:

— pacteepumete: LiOH, NaOH, KOH, RbOH, CsOH,

Ca(OH),, S1(OH),, Ba(OH),;
. — Hepactsopumbie: Cu(OH),, Fe(OH),, Fe(OH), u ap.

PacTBOpMMBIE B BOAE OCHOBAHMA HA3LIBAIOTCS IHEA0YAMM,

Ipadbwueckne opmymnn

B Monexyae oCHOBaHMS ATOM METAIAA COSMIUHSIETCS C aTo-
MaMH KHCIOpOIa rHAPOKCHANLIX rpymn. Hanpumep:

O—H , O—H
/ 7/

Ca Fe — O—H
“0—H NO—H
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Bonpocst drxa xoumpoan

1. Yto onpemengeT KHCIOTHOCTL OCHOBAHMS?

2, Ha xakue Ipynme aeasrtcd OCHOBAHHA 110 KHCA JTHOCTH?
IlpuBeANTE TPHRMEDEL.

3. Ha xakMe rpyuisl JendaTcs OCHOBAHUA 10 PACTBOPHMOCTH B
poge? IlpuBenure mpUMepEl.

4. Yto Ha3klBacTCH Lienovyamu?

Ynpaxcrnenus 018 caMocmoamedsvnoii patomst

1. Knaccubuuupyite cieayiomiue OCHOBAHMA 0 KHCIOTHOC-
ta: RbOH, Fe(OH),, Mn{OH),, Co(OH);, TIOH. )
2, HanuumnTte HasBaHUA U rpaduueckue GopMynsl CleqyOmnx
ocHoBaHHM: a) Mg(OH),, 6) KOH, B} Ni(OH),, r) Cu(OH),,

1) Hg(OH),, ¢) Ca(OH),, x) Pt(OH),, 3) Mn(OH);,

3. Cpean ClIeAVIOMUX COEOUHEHMH HAHIHTE OCHOBAHMH H Ha-
sopute mx: HNO,, NaOH, HCI, Hg(OH),, P,0;, NaHCO,,
Mn,0,, CH;COOH, Cd(OH),, Co(OH),;, AI(OH),CI,
Ra(OH),.

§ 2.4. Knaccudiukanus, HoMeHKIATYDA U rpadwmdeckue
dopmyasl xucaot. ITonsaTHe 06 amdoTepHBIX THIPOKCHIAX

KHCITOTH

ATOMBI BOXOPOIA B MOJEKYIaX KHCAOT MOFYT 3aMEeLAThCH
ATOMaMy METAJUIA, B PE3YJIBTATE Yero 00pasyIOTCs CONU:

H,(Ac) 3amelenue atomos H - M ex( Ac)y

aToMaMH Metanna Me
KucnoTa Cons

KucnoTHBIE OCTATKH AC BXOIST B COCTAB KHCIIOT H B COCTAB
coleil. BAICHTHOCTE KMCIIOTHOTO OCTATKA OTIpeeIseTcs YIC-
JIOM aTOMOB BOZODPONa (X) B MONeKyse KHCloTel. Hanpumep:

Kucnora  Kucnornasii octatok (Ac)  Bajgentnocts Ac

HNO, — NO, I
H,S =5 il
H3P04 = P04 III
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Knacenduxauus

a) o ocHOBHOCTH.

OCHOBHOCTE KHCJIOTHL — 9TO YHMCE0 ATOMOB BOAOPOIA, KO-
TOpble B MOJIEKYAE KMCIOTH MOTYT 3aMEIUATHCS aTOMAMH Me-
TAMIA.

I1o OCHOBHOCTH KHCIIOTHI IEJISAITCS HA:

— OEHOOCHOBHBIE, MOMEKYNBI KOTOPBIX COAEPkKAT OIUH ATOM

pomopona; HCI, HNO,, HCN #u np.;

— IBYXGCHOBHEIE, MOJIEKY/IBl KOTODBIX CONEPKAT XBA aTo-

Ma soxoposa: H,S, H,80,, H;CO; u np.;
— TPEXOCHOBHBIE, MOJICKY/IEI KOTOPBIX COAEDXKAT TPH ATO-
Ma Bogopoza: H,PO,, H,BO;, H;AsO, u 1p.;

— uweTHIpexocHoBHEIE: H,P,O; u mp.

Kuci10TH, MOJIEKYIbl KOTOPBIX COLCPKAT 1Ba M DoJee aTto-
MOB BOJOPOLA, HAa3LIBAIOTCS MHOIOOCHOBHBIME.

6) Ilo comepXaHHIO ATOMOB KHCIOPOJA B MONEKYJIe KMCIOTHI

IeNsATCs Ha:

— 0DOecKucIOpOSHbLIE, MOJIEKYNbLI KOTOPEIX HE CONEepXAaT aTto-

moB kucnopona: HCI, HBr, HCN, H,S u np.;

— KHCAOPOACONEpRAMHE, MONEKYIBl KOTOPHIX COOEPHKAT

aToMsl kucnopoga: HNO,;, H,50,, H,PO, u ap.

Kucneponcoaepxalye KMCIOTE HA3BIBAIOTCS OKCOKHCIIO-
TaMH. OKCOKMCIOTHL SBIASIOTCS FUIPAaTAMH KHCJIOTHBIX OKCH-
IOB, T. €. TPOAYKTaMH COEAMHEHU T KUCAOTHBIX OKCHIIOB C BO~
noii. Hanpumep: '

SO, + H,0 = H,SO0,
P,0s + 3H,0 = 2H,PO,
Kucnortube OKCOKHMCHOTEL

OKCHIbBI

DNeMeHT, aTOMBI KOTOPROTO BMECTE ¢ aTOMaMHK BOIOPOAA M
KMcaopona o8pasyioT MONEKYNY OKCOKHCIOTH, Ha3BIBASTCH
KHCHOTOO0pA3YIOIMIHM 3aeMeHTOM. HanpuMep, B KUCIKOTAX
HNO,, H;PO,, H,50, KuchoroobpasyionidMH aeMeHTaMu
ABAAIOTCSA COOTRETCTBCHHO N, P S.

BaneHTHOCTE KHCAOTOOOPA3yIONIETO 3MEMEHTA paBHa pa3-
HOCTH MeXIy CYMMOH BAIEHTHOCTEH ATOMOB KUCIOPOIA U CyM-~
MOIf BaTCHTHOCTEH aTOMOB BOIOPOIA.
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Hanpumep:
I x1II
a) H,80,
CyMMa BANEHTHOCTEHN aTOMOB KHCJIOPOJAa paBHa 2+ 4 = 8,

CyMMa BaJIEHTHOCTCH ATOMOB BOIOPOIA paBHa 1+2 =2, Baneu-
THOCTE CepHl paBHA: X = § — 2 6;

HZSCL, :
I xII v
6) H,PO,; x=204_13=5; H,PO,
HomenxkaaTypa
a) Beckucaopomtie KMcaoTH

Hazeanue Hazeanuwe  coedunu- «6000pocHAA

beckucao- = snemenma + measHan + xucaomao»
podnoii 2nacHan «-o-»
KUcAombt

Hazsanue xucaomuozo ocmamrka = Hazsanue + oxonuanue
HecKucaopooroli Kuciomsl aAeMENMa «-udy.

Tateuua 6
DopMyAL H HASRINH DECKACHOPOIHEIX KHCAOT
# ENCIOTHLIX OCTATKOB

HF DTopOoBOKOPOLHAL KMCTOTA ~F Dropun
HCl XITOpOBOAOPOAHAR KHGROTA ~Cl Xropun,
HEBr Bpovosonoponnas xucitota —Br Bpomun
HI HoaoBoopoaas Kuciora -1 HNomua
H,S CepoBoAOpOIHAS KHCIOTA =3 Cyapthun
HCN Il HasoBoOOpOIHAS KHCIOTA —CN Luanux

Ana HCl yacto ucnonp3yioT APyroe Ha3sBaHHE — COARHAR

xucaoma (OT ciosa «coab»), HF HasuBaoT nideukoeoi xucio-
moti, HCN — cununsioli kuciomoi.

6) OkrcokncaoTel, HazBaHus OKCOKHCAOT OOPA3YIOTCH M3

PYCCKUX HA3BaHH# KHCIOTCGOGPASYIOMIHK 3NEMEHTOB ¢ 10oGaB-
JIEHVEM PasAHIHEX CyhhHURCOB B OKOHYAHNH.

i OIMH 2IeMEHT OGpa3yer fiBe GEKCOKHUCAGTH, T0 Cyb-

(DUKCHI -H K -08 MCTIONESYHOTCA B Ha3BaHUH KMCTOTHI ¢ HOb-
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el BaIeHTHOCTRIO JICMENTR, a CyPHKCHL -LcH WIH -Hucm
— B HA3BAHHMH KHCIOTR! ¢ MEHBILCH BATCHTHOCTRIO DIEMEHTaA.
'S Hi
Hanpauep: H,PO, — dochopran kuciora, H;PO; — pocdo-
pucrad KHCIoTa.
HaspaHnsa KMCIOTHEIX OCTATKOB 06pa3yioTcs OOLIMHO W3
JATMHCKHX Ha3BaHUH KHUCIoTOoOOpasylONIHX FIEMEHTOB C
VI
no6aplcHHEM OKOHYAHHIA -am win -um. Hanpumep: = SO, —
4"

cynebar, = SO, — cynp@HUT (0T TATHHCKOrO Ha3BaHUA CEpHI.
«sulfir»). _
~ @opmynel M Ha3BaHUA HauboNee BAXHBIX OKCOKUCIIOT M UX
KWCAOTHBIX OCTATKOB TIPHBEACHEI B'TabI. 7.

Tabauya 7
. DOpMYJIB M H2IBARAA KACAOPOICONSPIKANIAX KHCIOT
H KHCTOTHBIX OCTATKOB

H,CO, VronkHas KHCIoTa =CO;4 Kap6ouar
H,5i0; Kpémunesas KdcnoTa = 5i0; CriaskaT
HNO, A3dTHaA XMCAoTa : —~NOy Hurrpar
HNO, A3CTHCTAS KHCTOT2 —-NO, Hurpar
H;PO, . bocdopHas KHcAOTA - =PQ, Pocdar
H;PO, Ddchopuctas Kucmora =P0O;  docdur
H,80, Cépuan xmenota =50, Cynsbidr
H,50; CépRUCTAL KHCTOTR =80, Cynpdut
H,CrO,  Xpdwmosas kucnora =Cr0,  Xpomér
H,Cr1,0, JuxpéMOBasg KHCIIOTA =Cr,0; JluxpoMar
HCIO XnopHoBITHETAA KMCIIOTA - ClO Turoxnopir
HCIO, Xndpucraa kucnora —Clo, Xnopyt
HCIO, XnopHosdrag KUCNOTa — ClO; Xnopér
HCIO, XndpHag Kqcnora —ClO, Hepxnopar
H:MnO,  MapraHudsucras KHCIoTa =MnO,; Manranar
HMnOQ, Maprauudsas KnenoTa —MnQO; Tlepmaurasir




Ipadmaeckne dopmyn

B okcokmHcIoTax aToMBl BOOOpPOOIA CBA3AHLI C ATOMAMU KHC-

JIopona, HO HE ¢ aTOMaMM KUCIOTOOOPA3YIOIIErO SNeMEHTA.
Hanpumep:

Vil ﬁ?
HCIO, H—O—(|2l1=0
0
VI _
: H O\ //,0
H,80, S\\
H-0" Yo
v H-0
H,PO, H-0-P=0
H-0O

B okcokMcIoTax, MOJICKYABl KOTOPEIX conepxar 2 i 607ce
ATOMOB KHCIOTOODDA3yIONIEero SIieMeHTa, 3TH aTOMbI COeIUH S~
TOTCA Yepes aTOMHE KHcaopoxa. Hampumep:

0 0

| I
H—0—Cr—0—Cr—0—H

I{ﬁ:b()1
I I
o) 0

AMOOTEPHBE TUHAPOKCHBI

MonexynsapHas hopMyna 11000ro aMpoTEPHOTO THIPOKCH-

Ja MOXeT BbITh 3anncana B opMe OCHOBAHUA U B dopMe KHC-
JIOTBI:

H—O—Zn—0—H

/

‘Zn(OH),
dopma
OCHOBAHWA
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KaxnoMy aMboTepHOMY TMIPOKCHTY MOXEHO [AaTh HA3BAHHE
KaK OCHOBAHHIO M KaK KMCIOTE:

paduteckue AMOOTePHEL AMOOTEpHEIH KucnorHEH
THIPOKCH KaK | TMAPOKCHA KaK
$opMYITHE OCTATOK
OCHOBaHHE KHCToTa
/0 - H Zn(OH)2 HzZHOZ =Zn02
Zn Trapoxcuy, Iluskopas Iimuxar
~
O-H LHMHKA KHCNOTa
H,AlO, = AlO,
OproamoMu- OpTroamoMi-
~O-H AKOH), HUEBAS KHCIOTA HAT
Al ; O-H Tuppoxcenn HAIO, —AlO,
O-H ANMIOMHHUA
Meraamomu- | MeraamoMHHAT
HUEBAS KUCIOTA
H3Cl’03 = Cf 03
OproxpoMuc- OproxpoMuT
c v 8_ E rCr(OH)3 Tas XHCIoTa
r— O- HIPOKCHUL '
No-H xpoma (111) HC0, —Cro,
Meraxpomuc- MeraxpoMur
Tas KHCITOT

BrinoiHeRHe THIIOBOTO YOPKHCHAA

Kunaccuduuupyiite CIeqyiolme KHCIOTH M0 OCHOBHOCTH
Mo cogepxXkaHuI aroMoB kucnopopa: H,PO,, HNO,, H,§,
HCN, HCIO,, H,CO,, HE, H,AsO,.

Beckucnoponusie kucmorsl: H,S, HCN, HF

Modeno pewenus

OnnoocHosaele kKucnote: HNO,, HCN, HE HCIO,
HeyxocHosHble kuciors: H,S, H,CO,
TpexochoBHble KucnoTh: HyPO,, H;AsO,

Kucnoponconepxaume xuciotel: H,PO,, HNO,, HCIO,,

H,CG;, HiAsQ,

Bonpoce: 04a xormpoan

1. Y10 Takoe KHUCIOTE?
2. Yewm onpegensieTcs BANEHTHOCTE KHCIOTHORO octatka?

3. Xsmna
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. Y70 Taxoe OCHOBHOCTHP KHCHOTHI?
. YTo Takoe OZHOOCHOBHBIE, MHOTOOCHOBHEIE KHCHOThE? [1pi-

BeAUTE TIPHMEPHIL,

. Yro Takoe GeckucnopoaHble KAcaoTH? IlpuBenute npume-

PhL

. Uto Takoe KHCIOPOACOACPXAILME KMCAOTH {OKCOKHCROTH)?

IpuBenvre MPHUMEDH.

. TuapataMu KakuxX OXCHAOB ABAAIOTCS OKCOKMCIOTH?

. Yto HaseiBacTCAd KHCAOTOOGPA3YIOIIHM 3eMEHTOM?

. YeMy papHa BaTIEHTHOCTh KHCIOTOOOPA3YIOIIETO IIeMeHTa?
. HpuBenute npuMepH HOPMyT W Ha3paHWil GeCKHCIOPORHLIX

KUCJIOT 1 HX KHCIOTHBIX OCTATKOB.

. Hpreeaure npuMepsl GOPMYN M HAZBAHME OKCOKHCIOT M HX

KHCHAOTHBIX OCTATKOB.
Y10 Takoe aMmdoTephbie ruapokcrabl? TIpuBenyTe NprMepHL.
Harmimwre (bopMyIsl H3BECTHBIX BaM aMbOTEPHLIX THIPOKCHAOS,

Ynpascnenus dar camocmoameasnoid pabomot

. OnpeneJmTe BAICHTHOCTE KHCIIOTHBEIX OCTATKOB B CACAYIOLIHX

KHCTOTax:

H,BO,;, HCI0,, H,S5i0,, HCN, H.5b0,, H,Cr,0,
Knaccudpnnnapyiite cleayionye KUCIOTH MO OCHOBHOCTH H
110 COOEPXAHHIO ATOMOB KUCNIOPOIa:

HI, H,AsO,, H,S5, HNO,, HMnO,, H,CO,

Onpege/nnTe BAJEHTHOCTE KUCAOTOOOPA3YIOIINX 3MEMEHTOR
B CAEeAYIONINX XHMCTOTAX M HanumATe rpadhmugeckue dopmy-
JEBL 3THX KHCIOT:

HCIC, H,P,0,, H,Cr,0,, H,AsO,

Hanuuinre dopMyakl 1 HAa3BaHHs KWCNOT, KOTOPBIE COOTBET-
CTBYIOT CJIEAYIOIIMM KHMCHOTHBIM OKCHIAM:

50, S0O,, CO,, P,0;, N;0,, Mn,0,, Cr0,, Si0,, P05 C1,0

. Hamumure ¢dhopMyasl U H33RAHWE OKCHAOB, TRAPATAMU KO-

TOPBIX SBAAKTCA CIACOYIONINEG KHUCIOTHL
H;Sio;, HNO;, HzCr04, HCIO;, H3PO4, H;Cr207, HgMI’lO4,
HCIO,

. KakuM H3 CAeOYROLIAX OKCHAOB COOTBETCTBYIOT KHCIOTH:

MgO, Mn,0,, CO, P,0,, N,0, CL,0,, Si0, FeO, Na,0, NO,
SO;, CrO;?
Hanumure $HOPMYNB M Ha3BaHHS DTHX KHCAOT.

. Hanumure dopmynsl ciaeayiommx amboTepHEIX THAPOKCULOB

B (pOpMe KHCROT H ONPEACTHTE BAACHTHOCTh KHUCIIOTHBIX OC-
TATKOB B 3TEX KHCAOTAX:
Cr{OH),, Sn(OH),, Sb(OH),, Pb(OH),



§ 2.5. Kaaccnduganusa, HoMeHKIATYpa
H rpaduyeckne GopMyIn coneil

Conu aensites Ha Tpy TMIA (oM, Tabl. 5): HopMaTbHBie (Cped-
HHE), KHCILIE, OCHOBHBIE,

CylLecTBYIOT U IPYTHe TUIIBI CONeil, KOTOpLle PAcMaTpHBa-
K0TCA B IPYTHX Pa3aenaxX HACTOSAIIEro nocotus.

HOPMAJIDHHE (CPEAHHE) COJH

HopMmansuzsie (cpenHue) oMM — 370 NPOAYKTE HOARO20 30 -
Melenta ATOMOB BOIOPOAa B MOMEKYJFE KMCIOTHl aTOMAMH Me-
TalINA, MK MPOLYKTHL HOAHO20 3aMetier i TRIPOKCUTHLIX DY
B MOJIEKYTI¢ OCHOBAHMA KHCIOTHBIMH ocTarkaMi. Hampumep:

Ilonnoe 3aMeIieHne ATOMOB

Kucnora BONOPOAR ATOMBMH METAIR  Hopmanshas

COIL
TTonuoe 3aMenieHHe THOPOKCHIHLIX
Fe|(OH), » Fel(NO,),
QOcHOBAHUE rpynil KUCNOTHBIMH OCTATKAMH HOPM&.III;HB.S{
OB
HoMeBRKnatypa
Haszaquue Hazeanue Hazsanue Basenmuocns
HOPMAABHOU = Kucaomuozo +  Memaiila +  memaua
cont ocmamia {8 pod. nad.}

Hampumep: NaCl — wiopun narpus, Fe(NO;), — Hutpar
xeneaa (1I), Fe,(80,); — cynpdar xenesa (111), CaJ(PO‘g)2
drocdat xansLms.

Ipadmueckne dopmyasi

Hp# cocTarieHHH rpadpraecKx QopMy/1 HOPpMATBHBIX CO-
BieH crefyeT B rpadmaeckix GOpMYIiax COOTBETCTBYIOHINX KHC-
JIOT 3aMeEllaTh aTOMHI BOXOPOJA aTOMAMH MeTAla ¢ ylremM
BAJIEHTHOCTH METANN,
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CocraBuM rpadudeckyio GopMyny cynbpata KajablUs
CaSO,. O1a conb CONEPXUT KMCIIOTHEIH OCTATOK CEPHOL KHC-
gotei H,S0,:

H-:—0 /O :

1 N S 4 !

1 % |

H—r(f \O i

BaneatHocTs Ca paBha ABYM, II09TOMY OOMH aTOM Ka/TBIHA
3aMeLIaeT Ba aToOMa BOAOPOIA:

/:O\ /0:
Ca. S< i
\:O/ \0:

CoctaBUM rpacthudeckyio dopMyny cynbpata xemesa (1)
Fe,(80,);. Onna MoneKyia 910 COMH COHEDXHUT 3 KMCIOTHBIX
OCTATKA CEPHOI KHCIIOTBE; OIMH aTOM TPeXBAJICHTHOTO Xejes3a
3aMeniacr 3 aroma BOLOpOIA:

0 _
0. Ol m i u 10 0O
> || Feto—s—otre | Y
0” Mo ! 0" N0

3ATIOMHUTE! B Monekyne HOPMAanBHOM CONHM CYMMA
BaJIEHTHOCTEH aTOMOB METAJLUIA PaBHA CYMME BANEHTHO~
CTeil KMCIIOTHEBIX OCTATKOB.

KMUCIBIE COJNH
Kucibie Cony — 3TO NMPONYKTHI HEHOAHO0 3AMEUCHUR ATO-

MOB BOZOPOAA B MOJIEKYaX MHOIOOCHOBHEIX KHCAOT ATOMAMH
meranna. Harnpumep:
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[o_ o afo_ o

\S/ HermnonHoe 3aMelligHHe aToMOB ~ S/
H—O/ \O BOIOPOIA aTOMaMHE MeTALIa H._()/ \O
I .
I ——
Kucrnota NaHSO,
(ZBYXOCHOBHAA)

Kucnas cons

JIBYXOCHOBHAA KMCAOTA € IFOOBIM METAILIOM 00pa3yeT OnHY
HOPMATBHYIO ¥ OIHY KHCIYIO CONB.

TpexoCHOBHAA KHUCOTA C JIIOOBIM MeTAIIIOM 0bpasyeT ooHy
HOPMATEHYIO M JIBE KHCIBIE COJH,

H-0O f
N
H—-O-P=0
e 1
3amemenne I O I ——
——»Ca Ca (H,PO,),
H—O\ 1 aToma o I
H_O—p = O BOLOPOLA N
P H—O-P=0
H-O Ve
Kucnora H—0 :
(TpexocHOB- Kucnas cons
Has) 3aMemenue
2 aTOMOB 0 11
BOHOPONA 11 // N il ——
Caqr—0-P=0 Ca HPO,
Vs
H—O
Kucnas conb
Homenxnarypa

MoneKynbl KHCEBIX COJlell CONEPXKAT aTOMBL BOIIOPOA, N1a-
THHCKOE Ha3BaHHE KOTOPOTO <«THAPOTeHHYM» (COKPAIUEHHO:
STHIPO»). :

Hazeanue «ludpo»  Hazsanue Hazaanue Banenm-
Kucaolh = uan  + Kucaomuozo + memanra  + Hocms
coau  «Ouzudpo»  ocmamia (8 pod. nad.} Memaira
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Hanpumep: NaHCO, — runpokaptoHar Hafpnﬂ, K,HPO
— THApodocdarT kaausa, FeHPO, — runpodocdar xenesa (11).

SATTIOMHMTE! IpucrtaBka du- MUCMOAB3YETCH, €C/IU B
MOJIeKYJIe KUCHOR CONYM ¢ OAHHUM KMCIOTHBIM OCTATKOM
CBA3aHH 1Ba aToMa sonoporna. Hampumep: KH,PO, —
auruapodocat kanus, Ca(H,PQ,), — aurunpodocdar
KaJIbLIMS,

OfpaTnTe BHUMaHKE: —0 I
N .
—latoM oy 6 p=0 wm —H,PO,
BoJOpOIA P
H-O_ H-0
wruapedocdar
HeO —p=0 Aurunpedocd
s
®octhopnan —2 aToMa
KHCI0TA BonopoLa —O/—P =0 wim = HPQ,
H-0O
Tagpotdochar

OCHOBHBIE COJHM

OCHOBHLIE CONH — DTO NPONYKTBI HEROAHOZ0 3AMEWICHUA
FMAPOKCHEHBIX TPYHIT B MOJIEKY/IaX MHOTOXHCIOTHLIX OCHOBA -
HUH KMCROTHBIMM OCTaTKamMi, Hanpumep:

11
» Fe FeOH Cl
Henonuoe 3aMellenne N O—H
Fe HOPOKCHIHBIX TPYNR -
~ KHUCAOTHBIMHY OCTAaTKaMH O
0—H > I
H—Q—Fe+0—-S—-0-]Fe—0—H

Ocropanne g

{ABYXKHCNOTHOE)

(FeOH), SO,

(OCHOBHBIE COMH
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JIByXXHCIOTHOE OCHOBaHHE 00pasyeT 0LHY HODMANbHYIO 1
Oy OCHOBHYIO COJIb ¢ JAHHBIM KHCJOTHBIM OCTaTKOM.

O N/O
p SNobuwcor
7 — e — A
Fe—O—N FeOH(NO,),
0—H 0
s 3 e 2 U= N -~
Fe -] 0 | 3aMemerue —
B | B |
POKCHIHBEIX TPYIIII 0 0
O—H * yucnorbmu s Ng7 —A———
PN
OCTATKAMH Feq0 FeOH SO,
OcHoBaHHE N
(TPeXKUCEOTHOE) O—H

OCHOBHbBIE CONTH

TPeXKHCAOTHOE OCHOBaHME 06pa3yeT OHY HOPMANBHYIO U
IIB¢ OCHOBHBIE COMM ¢ JAHHEIM KMCIOTHRIM ocTaTKoM. (Camo-
CTOSTEIbHO HAaMHIIMTE DOPMYAH OBYX HOPMANbHBIX U JBYX
OfHO3aMeIUeHHBIX OCHOBHEIX coneil, obpasyemsix Fe(OH), u
a30THOM M CepHOHN KHCIOTAMH).

Homenknatypa

MonexyiTel OCHOBHBIX COJIEH CONEPKAT THAPOKCITHEIE TPYINDbE
{CoKpaleHHOe Ha3BaHUe MHAPOKCHIHOMN TDYIIILL «THIPOKCO»),

Hassanue <«ludpoxco-» Hazeanue Haszganue  Banenm-
OCHOGHOU = Ul + xucaomnozo + memasnta + Hocmo
coru  <Ousudpoxco-» ocmamika (e pod. nad.}) memaiid

Hanpumep: CaOHCl — ruapoKcoxJIopHuJ Kalbling,
(CaOH),SO,; — runpokcocynndar kaapuusa, FeOH(NO;), —
FUAPOKCOHATPAT Xkenela (I11).

3ATIOMHHTE! lipucrapka du~ UCHIONBE3YETCA, €CTT B
MOJEKYJIe OCHOBHOI CONU ¢ OZHHM ATOMOM METAJINA CBSI-
3aHBl JBe THAPOKCHEHBIE Tpynnel. Hanpumep:
Fe(OH),NQO; — pmurnapokconutpat xenesza (111},
[Fe(OH},},S0, — murunpokcocynsdar xenesa (111).
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B HexoTOPbIX YYeOHUKAX W HOCOBUAX MOXHO BCTPETHTS
APYIYI0 HOMEHKIIATYPY OCHOBHbBIX cosieil (370 CBA3AHO C TEM,
YTO HOMEHKJIATYPHEIE TIPABHIIA B XMMHAU JAC CHX II0P He YETOA-
Jvce). CornacHo 3Tolt HOMEHKJIATYPe, PHCTABKY «THAPOKCO»
U «IUI'NIPOKCO» B HA3BAHMAX OCHOBHBIX CO/IEH HETIOCpeICTREH-
HO CBS3aHH ¢ HA3BAHMEM METAJUIR, HalIpUMEP:

CuQOHC] — xnopun rugpoxcomenn (11);

[Fe(OH),},SO, — cyanhar puruapokcoxenesa (I11).

O6paTuTe BHUMAaHNE:

1
—1 runpoxcrpHan - d 0
oyama (OF) oy O M Fe(OR:
oH OH
e
Fe — OH —
4 H
OH 2 -
T2 IMADOKCHIHEE Fe — mwi = FeOH
rpynriet (OH) ~
OH

Beino:niense THNIOBOTO YNPRKHEHAA

Knaecuduuupyiite 1 Ha30BUTe caeayowye cony: BaSQ,,
(CuOH),S0,, NaH,P0O., Ca(HS),, FeOHCl,, AlPO,,
MnOHNO,.

Modene peweniun

. Hopmansnuie comt: BaSQ, — cyapdar Gapusa, AlPO, —
docdar amoMHUHNAS.
Kucame comn: NaH,PO, — murunpodocdar natpus,
Ca(HS), — ruapocynsdun KaabLs.
Ocnornrle conn: (CuQH),SO, — rumpokcocynedhar Meau
(1L}, FeOHC), — ranpoxcoxnopua xkenesa (111), MnOHNO, —
rHApOKcoHATpaT Mapraria (11).

Bonpocst 048 xowmpoan

1. Yro raxoe conu?
2. Ha xakue THIBI AendaTcs conn?
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. Yro taxoe HopMansHbie (cpeaHue) conu? Ilpasenure npH-
MEDHL. :

. Yro taxkoe kucisie conn? Tpusesure npuMepsl. Kakue ato-
M3l U IPYIIE 2ATOMOB BXOOAT B COCTAB MONEKYNT KHCHBIX CO-

. Jei? :

. Yto Takoe ocHoeHee conu? Ilpupexute mpumepsl. Kakue

ATOMEI M IPYIIIE ATOMOB BXOMST B COCTaB OCHOBHBIX cOMei?

Ynpaxcrnenus d1a camocmoameasnoi padomot

. JaHH cIeAyIollle BelIeCTBA:

K,0, HCI, FeBr,;, Cu(OH),, (CaOH),PO,, HNO;, MnS80,,
NaHS.

Brimunmite ¢opMyIE conei, YKaXHTe, K KaKOMY THUIY OTHO-
CHTCA KaXIasg CONb.

. Knaccuduuupylite 1 HA30BUTE CIEAYIOUIAE COMHU:

Cu(NO;),, (ZnOH),S, Pb(HS0,),, Bal,, [AI(OH),],S0;,

Fe(H2P04)2, NaZSiO3, KHS.

. Hanmumwte MonexyispHble U rpaduveckre dopMynsl ciely-

IOWUX CoNeit:
a) muruopodocdar HarpHa, 6) cynedar AMOMHAHAL, B) THA-
pokcocynbGar LNMHKA, ) JUTHAPOKCOHHUTPAT aflOMHUHRAA,
Ay 6pomup xeneza (II1), e) raapokapbonar Gapus, X} rij-
POKCOCHINKAT KANBIIHA, 3} MePMaHTaAHAT Kalusd, H) ZNXPO-
MAT HATpus, K) ruapocynbdun xenesa (11).

. Hanuminte Monexynspuele U rpadhuueckue GopMyan HOp-
"MANBHBX M KHCJABIX COMel, KOTOPBIE MOTYT OBITE NOAYYEHBI B
pe3ynsTaTe 3aMEmEHMA: a) aTOMOB BOZODOIA B MONEKYy/e
thocdopHoll kKucToTH aTtoMaMy faprs; 0) aTOMOB BOAOpOAA
B MOJAEKYNE CEPOBOAOPOLHOM XUCNOTH aTOMaMH AMOMWHNI,
B} 4aTOMOB BOAOPOAA B Monekyne hocdopHoil KUCROTE aro-
MaMH XeXe3a. HazoBHTe 5TH CONH.

. HanumnTe MoaexynapHbie M rpacdudeckue GOpMynsl HOp-
MaJibHLIX M OCHOBHBIX CONEH, KOTOpble MOTYT CBITh HMOIy4e-
HEL B PE3YJIBTATE 3aMEILeHHA: a) THIPOKCHAHBIX IPYIIT B MO-
aekyne AI(OH), KMCNOTHEIMH OCTAaTKaMK CEPHON KHCAOTHI;
6) ruppokcuaHsX rpynn B Monekyte Ca(OH), kucnoTrbeiMu
octatkamMM ¢ocoproil KncmoTsl. HazosuTe 31 conn.

. Hanmumnrte Monexyasgpheie H rpadudeckue GopMynsr HOp-
ManbHBEIX CONell, KOTOPBIe MOTYT OHITL NMONYYEHE! B PE3VALTA-
T¢ 3AMELICHWM B Mojekyine amdoTepHOro THAPOKCHIA
Zn{OH),: a) ruApOKCHAHLIX IPYIIN KACAOTHBIMH OCTAaTKaMK
a430THOW KHCHOTHI; §) aTOMOB BOZOPOOA aTOMaMH HATpHS.
Ha3oBuTe 3TH counm.
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7. Hasopure Betectsa: Zn(OH),, MgO, P,0;, NaHCO,, H,PO,,
Fe,(80,),, KOH, (AIOH),(PO,),, Ba(MnQ,},, CO, HI. Vxa-
KiTe, K KAKOMY KJIACCY OTHOCHTCS KaXDoe BellecTso,

8. Hanuniute MonexyiasapHbie W rpadudeckne GopMynsl clemy-
JOIMUX BEHIECTB M YKAaXKUTE, K KAKOMY KJIACCY OTHOCHTCA KaXK-
o€ BelllecTBO: a) ruapokcokapbonar Meau (I1), 6) okcug
aszota (V), B) ruapokcuz Hukend (II), r) ruapodocdar bapus,
1) XiOopHas KMcroTa, e) ruapoxcan xpoma (HI), x) xmopar
Ka/us, 3) CEPOBONCPOAHAA KUCNOTA, W) UHMHKAT HATpAH.

Teer Ne 1
no TeMe: «CocTas, HOMEHKIATYpA
o KiaccHGuEanua ReopragNdecKHX BEHIECTBY
{Yucao npasursroix omeemoe — 10)

Bapuanr I
1. Kakyws o011y10 GopMyTy BMeIOT OKCHABI?
@ Me©OH), - ® 3,0,
H,(Ac) ©  Mg(Ac),
2. Kaxoii 13 OKCHIOB aBlseTCA HeconeobpasyoumMm?
® AL, ® Co,
® co ®© Fe,0,
3. Kaxoe H3 OCHOBaHKH ABNIeTCH OMHOKHCIOTHRIM?
@ Cu(OH), ® NaOH
®  Fe(OH), ©  Fe(OH),
4, Kakas 13 KHCJIOT SBJIACTCS OMHOOCHOBHOMH?
@ H,S ® HCl
H,S50, © H;S0,
5. Kakas M3 coneii ARIAETCA HOPMAaIbHOH (CcpeaHeit) conbio?
@ NaH,PO, - ®&  Wa,HPO,
Na,PO, () Na,HPO,

6. Kakopa BUTEHTHOCTD KMCIOTOOGDA3YIOILET O 2IeMeHTa B
MOJIEKYJIe CePHHACTOM KHCIIOThI?
N I ® It
v © A%
7. Kakoit 13 KHCIIOT COOTBETCTEYET HazBaHHe «hocdoprc-
«afl KHCIoTan?
@  HP,0, ®  HPO;
® H.PO. © H,PO,
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8. Kaxo#f conu cOOTBeTCTBYET HA3BAHUE «CHIMKAT CBHHLA
(I»?
D! (PHbOH),Si0;, ® Pb(HSIO,},
® Pb(8i0,}, (p) PbSiO,
9. Kako¥i coiM COOTBETCTBYET HasBaHHe «THIAPOKApOoHaT
xenesa (11)»?
' @& Fe(HCO,), ® FeOHCO,
Fe(HCO,), ) {(FeOH),CO;
10. Kakoil coay cOOTBETCTBYET HA3BAHUE «IHTUAPOKCO-
cwibdar sucmyta (I11»?

A BiOHSO, ® IBi{OH),},80,
® BiOHSO, (p) [Bi(OH),],S0,
Bapuaunr 11

1. Kaxyw oburyio hopMyny MMEIOT OCHOBaH1A?
®  Me(OH), ® H(Ac)
® 9,0, © MefAc),

2. Kaxoli U3 oxcuaoB siBnseTca aMgoTepHbIM?
] ZnQ ® Si0,
® Sio () Na,0

3. Kakoe 13 ocHOBaHHH gBACTCA ABYXKUCAOTHBIM?
N KOH ® Bi(OH),
NH,OH ) Sr{OH),

4, Kakas U3 KUCHOT SBNAETCA IBYNOCHOBHOMN?
@ HNG, ® HBr
® H,CO, () H;BO,

5. Kakag 13 coneil ABRASTCS KUCIOH CONBIO?
@  [Fe(OH)L,CO; (®  Fe(HCOy),
FeOHCO, ] Fe,(CO;),
6. KakoRa BATEHTHOCTh KMCIOTOODPA3YIOLIETO /IeMEHTA B
MOTEKYJIE XJIOPHOBATON KUCIOTh?
@ 1 ©® [H]
® v © Vv
7. Kaxol ®3 KHUCIOT COOTBETCTBYET HAZBAHWE «CePHHCTAs
KHMCNOTas»?
H,3 H,S,0,
® H,S80, @ H,SC,
8. Kakoit oMU COOTBETCTBYET HA3BAHKE «KAPOOHAT BUCMY-
Ta (I11)»?
® BiOHCO, ® Bi,(CO,),
®  Bi(HCOy; ©  BW(OH),],CO;
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9. Kakoil conut cOOTBETCTBYET HazBaHHeE «TUNpOcynsdaT
prcMyTa (IH)»?
@  Bi(HSO,), ®  Bi(HSO,),
BiOH)SO,  ®©  [Bi(OH),],S0,
10. Kaxoli cony COOTBETCTRYET HasBaHUE «IUTHIAPOKCO-
CYNBOUT ANOMHUHHA»?
@ [AI{(OH),],50, ® AIOHSO,
[AI{OH),],S0, © AIOHSO,

Pasden 3

NEPMOJAUYECKUA 3AKOH U NEPNOAUNYECKAS
CUCTEMA XMMHUYECKUX DNNIEMEHTOB
4. . MEHAENEEBA.
CTPOEHME ATOMA. XUMUHECKAA CBA3b

" Tlepmomuyeckuit 3akoH J. 1. Meneneepa anisieTcs QCHO-
RO cOBpeMeHHOM xuMHK. MizyueHue CTPOSHHA aTOMOB BCKDEI-
BaeT (PUINUECKUH CMBICT IEPHUOTHISCKOTO 3aKOHA 1 OO BACHS-
€T 3aKOHOMEPHOCTH H3MEHEHUS CBOHCTB 2NeMEHTOB B [TEPHORAX
¥ B TPYIIIaX IePUOTHYECKOH CHCTeMEL. 3HAaHWe CTPOCHUS aTo-
MOB ABJISIETCA HEODXOLUMBIM LT IIOHMMAaHHsl MPHIHH 00paso-
BaHMA XUEMHYECKON cpa3y. [1pupoga XxuMU4ecKo CBA3H B MO-
NeKylax ofIpeleNsicT ¢BOicTBa BellecTB. [loaToMy HaHHBIHM
paszen ABASASTCH ONHHUM M3 BaXHECHUIHX pa3aciioB obeil Xu-
MUH.

§ 3.1. Ilepuoauieckuii 3aKoH U NepHOAHIECKAN CHCTEMA
xaMugeckux anemenTos . M. Mengeneena

TTeprogaeckuit 3aK0H — OAMH M3 BAXHCHIIMX 3aKOHOR
KIMHU.

DTOT 3aKOH OTKpPBUI B 1809 I BenuKuil pyccknil y4eHnlif-
xumukK Jumutpuii Meanorny Metneneer (1834—-1907).

B cepenune XIX B. HBIT0 H3BECTHO OKONO 60 XUMHYECKHX
snemerTon. J. M. MeHaenees rojarani, 94ro A0/KeH CYIIeCTRO-
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BaTh 33KOH, KOTOPBEIA 00BeIMHET BCE XUMUYECKHE IIEMEHTEHL,
MeHaenees cuyTan, NTO ITABHOH XapakTePUCTHKOH 3neMeHTa
ABAAeTCA €ro atoMHasa Macca. ITo3TOMY OH PacHOJOXMIA BCE
M3BECTHRIC DAEMEHTHl B OAMH Psif B MOPSAIKE YBEIMHCHUS HX
aTOMHOH MaccEhl.

B ta6n1. 8 BBl BUAMTE YACTh 3TOTO psAa (Nepeule 16 aneMeH-
" ToB)., BHMMaTensHO MOCMOTPUTE, KaK U3MEHSAIOTCS CBOHCTRA
JMEMEHTOB U WX coemuHeHui. B psany ot Li go F Metannuuec-
KHe CBOHCTBA DJIICMCHTOB OCHabigIoTcA, 4 HEMETAUIHICCKHE
CBOHCTBA YCHIIMBAIOTCA. AHATOTHYHO HU3MCHSIOTCI CBOICTRA
aneMeHTOB B psaay oT Na go Cl. Cnenyioluit anemenT K, Kak
Li 1 Na, spnsgercs THNM4YHBIM METaIOM.

Briciiias BaNeHTHOCTh 3IEMEHTOB YBeiMuMBaeTcs ot Iy Li
e Vy N (kucaopon ¥ dTop MMEIOT IOCTOSHHYIO BAJICHTHOCT,
cootBercTBedHO II mI)u ot 1y Na go VII y Cl. Crenylowit
aneMedT K, Kak Li 1 Na, umeeT BajeHTHOCTE L.

B pamy oxennos ot Li;O mo N,Os u runpokcunos or LiOH
mo HNO, ocHOBHBIE CBOHCTBA OCNABIAIOTCA, & KUCHOTHBIE
CBOMCTBA YCUITMBAIOTCA. AHATOTHYHO M3MEHSIOTCH CBOHCTBA
OKCHIOB M THAPOKCHIOB B pstay oT Na,O u NaOH xo CLO; n
HCIOQ,. Oxcup xamusa K,O, Kak ¥ OKCUEEI AUTHA M HATPHS
Li,O 1 Na,O, sBideTcss OCHOBHBIM OKCHIOM, & THIPOKCHII Ka~
mug KOH, kak » runpokeiast autisg 1 Hatpud LiOH w NaOH,
SIBIAETCS TUNMYHBIM OCHOBAHUEM,

AHATOTHYHO U3MEHSIOTCSH (DOPMEI ¥ CBOHCTRA BOMOPOMHEIX
coenrHeHRI HeMeTtannos ot CH, mo HF u ot SiH, no HCI.

Takoit xapaTep H3MeHEeHH CBOICTB SJIEMEHTOR W HX COSIH-
HeHWi, Kakoil HabmoAaeTcsl NP1 YBEMWIEHUH aTOMHOM Macchl
3JICMCHTOB, Ha3bIBACTCA MepHOINYecKHM H3MeHenHeM. CBoiicTRa
BCeX XMMHYCCKHX JICMCHTOB TIpH YBCJIMYCHUE aTOMHOH Mac-
ChI U3MEHSIIOTCS TIEPHOTHUIECKH.

D70 NePHOMTIECKOE N3MEHERHE HA3BIBALTCA e pHOAHYE KO
32BHCHMOCTBIO CBOIICTR 3JIEMEHTOB U WX COSTWHEHHI OT BEeJIH-
YHHL] ATOMHOM MaccChl.

TMoaTomy . M. Mennenees cchopMynrpOBAT OTKPBHITHIH HM
33KOH TakK:

@ CeoiicTBa 1€MEHTOB, a TaK#e (GOPMbI H CBOHCTBA cOeIHMHe-
H¥H 2TeMEHTOB HAXOAATCH B IEPHOXHIECKOH 3aBHCHMOCTH OT
BENHYHHB ATOMEOH MACCHI 2JIEMEHTOB.
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MeHOei1eeB PACIIONONKAA CPROXM 3IeMeHTOoB (cM. Tabn. §)
- JIDYT TFOA APYTOM H B PE3YIETATE COCTABKI NEPHOIHTLCKYIO CH-
CTEMY 3JIEMEHTOB.
Hirke BbI BUAHTE YaCTh MIEPHOTHYECKOH CHCTEMBI, KOTOPas
COMEPXKHUT NepBLIe 16 27eMeHTOB (B Heli OTCYTCTBYIOT HHEPTHBIE
rassl He, Ne W Ar, KoTopbie GBITH OTKPBITEI ocae 18369 1),

1 (D) H
TepHon,

11 li B B € N O F
TICPHO

IH Na Mg A S P S <
TepHOR,

v K

TIEPUON,

Iepromuyeckasn cucTeMa — 3T0 IpadHyecKoe BEIpAXEHAE
NIEPHOAMYECKOro 3akoHa. CoBpeMeHHas TIepMOINYECKast CHCTe-
Ma corepxuT 110 xumimaecknx sneMeHTOB. KaXapni aneMeHT
3aHMMAET OTpeJeNicHHOe MeCTO (KIeTKY) B TIEPUOIHYSCKOI cHe-
TeME 1 UMEET CBOH NIOPAIKOBLET (aTOMHEIH) Homep. HanpumMep:

CHMBOT 3ACMCHTA _TlopaxKoBbLit
\ {aToMubIi) HoMmep (2}

]
o]
.Y

OrHocuTeNbHas / Pycckoe HaIBaHMue
aroMHas Macca (A) 2EMEHTA

CyIiecTBYIOT pasnHyHble GOpMBbl HEPHOIMUECKOH CHCTEMBI.
M1 GyneM UCITONBIORATE ¥ K3YIATh KOPOTKYIO HopMy NCpHOmM -
YeCKOM CHCTEMH, KOTOpas NPEeICTARNICHA Ha epBoM (hopaalle
3TOH KHMTH.
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CrpyxTypa nepHoAMIecKoii CHCTEMB

[lepyiomnyaeckas CHCTEMA COCTOMT U3 CEMH TePUOIOB, JIg-
C#'TH PAJIOB M BOCBMH I'DYIIIL.

@ Ilepron — aTo mocieOBATEbHOCTH JJIEMEHTOB, KOTOPAA
HAYHHAETCA HeNoYRsM MeTaXtoM (Li, Na, K, Rb, Cs, Fr) n
3axanyABaeTcA 6naropoanev razoMm (He, Ne, Ar, Kr, Xe, Rn).

Hexarouenus: TiepBRIA NepHol, KOTOPLI HAYMHAETCA BOAODO-
JIOM; CeIbMOil MIePHO, KOTODLIHA ABNSETCS HE3ABEPILIEHHBIM,

Mepuoas! pa3nensiorcs Ha Manasie U GoxbiMe, Mansie me-
PHOIbI COCTOAT K3 ONHOFO FOPHIOHTANLHOIO pAna. IlepBrlif,
BTOPOM M TPETHI IEPHOJIBI SBNSIOTCH MANBIMK. BoJbiie nepH-
OI(bI COCTOAT M3 ABYX TOPU3CHTANLHEIX pAgoB. YeTBepThIif, I151-
TEIH 1 1eCTOM MIEPHONET ABNsIOTCA DonblInMY. BepxHue psabi
GONBLUIKMX TICPUOIOB HA3BIBAKTCS YETHBIMH, HMKHHE PAIBI —
HCYETHBIMEL.

B wiectom nepuone ntocne nantana La (Z = 57) HaxoasaTca
14 anemenToB (Z = 58-71), KOTOpPLIE TIOXOXH [0 CBOMCTBAM
Ha JJAHTaH W Ha3blRaloTcA JaATaHongaMi. OHH pacronaraioor-
¢ B HIDKHEH 4acTH NEPHONMYECKON CHCTEMBI,

B HezaBepIIEHHOM CEIbLMOM ITEPHONE TTOCIE aKTHHMA AC
(Z = 89) naxomsarcs 14 aneMeHTOB (Z = 90—103), KOTOpEIE ITO-
“NOXH MO CBOWCTBAM Ha aKTWHUI M HA3BIBAIOTCA AKTHHOHAA-
nH. Kak ¥ T3HTAaHOHIB!, OHH PACITONIATAIOTCS B HIDKHEH 4acTH
IICPHOTHIECKOM CHCTEMBI.

Tabauua 9
YHCca0 30eMEHTOR B neprogax
Homep nepuona Yucno anemMeHTOB Haspanue nepuona
1 2 Mannrit
2 8 Mansrit
3 8 Manbi
4 18 Bosbimoit
5 18 bonpiioi
6 32 Boabmion
7 23 HeszapepuieHHbIH

B kaxnom nepuone caeBa HanpaBp0 MeTALINIECKHAL CBOKHCTBA
JNEMCHTOB OCJIaﬁJlﬂIOTCﬂ, 2 HeMETANIHYECKHE CROHMCTRA YOHIH-
BAaKOTCA.
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B YeTHBIX psIax GOMBIIMX IEPHUOLOB HAXOISITCA TOJBKO Me-
TaJUbi.

® Ipynna — 3T0 COBOXYNHOCTH 3EMEHTOB, KOTOpbIE HMEWT
OIMHAKOBYIO BHICIHYIO BAJECHTHOCTL B OKCHJAX H B JAPYTHX
COeIUMHSHHAX. DTA BAIEHTHOCTb PABHA HOMEPY IpyIInbl.

Hexnewernusn: Homep Buicmas
DaeMedT
TPYTITTBI BANTEHTHOCTE

Cu 11
1 Ag 11
Au 111

VI 0 1T

H I . I

VII F I

B VIII rpynne toneko Ru u Os MMEIOT BhiC-
_ HIyI0 BaleHTHOCTH VIILL
Kaxmag rpymnna coOCTONT U3 ABYX MOATPYNIL: KIABHOM H N0-
Oouncit. D1apHas DOATPYIIA COOEPHRUT INEMEHTH MATHIX H 00h-
X nepHonos. IToGouHas noarpymia COOEPKUT 3IEMEHTH TONb-
KO OOTLHIMX IepHOI0B.
Harpumep, paccMOTpHM 1-10 IpyIITy IepHOIUYECKOi CHCTEMBL

1
il H 3
Bonopon,
1,00797
3 Li DNeMeHTH
- P Magmx
T Na TIEPUOIOR
Ha) pnid J
22.9288
19 K
Kanmf ‘
99.10§
Cu
[ |
S TAE
e Rb
PySuami .
DneMeHTH —A—-'!e}’,- DMeMeHTHI
Gonblux - [ D8, }—  GonbuInx
nepuonos —H—"E‘;i NEePUCIOE
eanit
(P P05
k Au k€]
3anoTo
188, T
ar Fl' J
Wparuni
r2z4|
TloHounas r Inapuan
Ioarpynna noArpynna

81



B raasHLIX OAMPYNNAX CBEPXY BHHI METARAMIECKAE CBOHCTBA

YCHANBAITCA, A HeMeTalm4decKHe cBoiicTa ocabasores. Bee
BJIEMEHTE HOGOYRBIX NOATPYON ABJIAIOTCA METALIAMM.

1.
2.

3.
4.

I I =

10.

Il

Bonpocyu 018 xonmposa

KT0 ¥ xorna oTKpBLT IIepHOIHYECKMIt 3aKOH?

B xaxkoMm nopsanke pacronoxun J. M. MeHnenees Bce M3Bec-
THBIE JIEMEHTHI?

Kakoe M3MeHeHue cpOHCTB 31eMeHTOB HabmogaeTes NpH
YBENIUMEHAH KX 2TOMHOM Macchl?

Kak chopmynupoban JI. M. Meunenees nepuoaHyecKii 3a-
KoH?

. Uto asnsietca rpadiiecKMM BLIDAXKCHHEM NEPHOOUMYECKOTO

3aKoHa?

. CKOJIBKO NEPHOMOR H CKONBKO IDYIIE B NEPHOAHYECKOH CH-

creme?
. Yto Takoe nepuon? Kakue nepnogsl ABIANTCA MaAbIMB U
Kakue GONbLIIMHK?

. CKORBKO SMEMEHTOR B KaXIoM mepuone?

. Kak m3MeHI0TCH CBOMHCTBA HJICMCHTOB B MEPHOAAX CHeBa
Hanpapo?

Yro Takoe Ipynna? M3 KaKux Ioarpymn ¢OCTOHT KaKaad Tpyn-
na NepUOIHYECKOd CHoTeMBl?

Kax u3MeHAIOTCS CBOMCTBA 2/IeMEHTOR B TJABHHIX MTOATPYI-
nax?

Mipawcnenun 048 camocmosmedbHod pabomus:

. B xakoM nepuonxe, B KAKOH Ipynne ¥ B KakoH noarpynne
HaXOOATCA NEMEHTHl ¢ MOPSAKOBEIMH HOMepaMu 14, 29, 52,
56, 787

. HamuuruTe cMBON, HA3ZBAHME M MOPSAKOBLIA HOMED 3/IEMEH-

Ta, KOTOPHI HAXOIMTCS: 4) B TPETEEM [EPHONE H B IVIABHOM
TOATPYIINE LWECTONH rpyniikl; 6) B maATOM lLiepHoae ¥ B Mo0oy-
HO! NOAOrpYNNe BTOPOH TPYNMNEL] B) B WECTOM NMEPHONE W B
INABHOM HOATPYRIIE YeTBEPTOH Ipynnel; T) B YETBEPTOM fie-
pHODe H B BOOOMHON MOATPYHIE CeAbMON TPYIIIILL

. Hanumte cHMMBOMIB, HA3BAHAL W TIOPSAKOBLIE HOMEPA BCEX
3JIEMEHTOB, KOTOPHIE HAXOAATCSH: a) B IMIABHOH NOATpYMIie
yeTBepTOH IPYHTLL; §) B HODOMHOMN [TOATPYNNe BTOPO# IPyrL-
Nbi; B) B TPETheM TIEDHOIE. '

4. Kaxvie 3neMenTH MIanHO# NOATPYNIH NETON rpynino ABMS-
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5. Kaxoe ofLiee CBONUCTRO MMEIOT MEMEHTH MIapHOH U mobod-
Holi nogrpynn oaHoN rpymns?

6. Hanuuiute GopMynbl OKCHIOB BCEX 3I€MEHTOB YeTBEPTON
TPYNTIBl, B KOTOPHIX 3TH IEMEHTHl MMEIT BHICOIYIO BANCHT-
HOCTb.

7. Hanuurare $opMyALl OKCHEOB 3AEMEHTOB € NMOPANKOBBIMH
HOoMepaMut 16, 21, 25, 48, 76, B KOTOPHX 3TH 3IEMEHTH HME-
OT BBICUIYIO BATEHTHOCTL.,

8. Kaxoit aneMenT HMeeT JoJiee BLIpaKeHHBE METATHUCCKHE
croifetra: Ca (Z = 20) umm Ba (Z = 56)? TTogemy?

9, Kakoii snesmeHT uMeeT 00Ige BRIPaXKCHHEIE HEMETAIUIMYEC-
xue cpoitctea: P (Z = 15) uwma Cl (Z = 17)? Tlouemy?

10. Kaxoil aneMeHT 4eTBEPTOTC NT€PUOIA ABAAETCH CAMbIM AKTHB-
HbiM HemeTannoM? Hodemy? _

11. Kakoii ameMeHT HATOTO NEPHOLE ARTIETCA CAMBIM AKTHBHBIM
merauiom? Houemy?

12, Kaxkoit anmeMeHT IapHei ROATPYNILL IIECTOH EPYIINH SABL-
€TCH CaMbIM aKTHBHHM HemeTarmmom? Houemy?

13. B kaxux Tpynmax IepHOANYECKOR CHCTEMBI BCE IEMEHTH
ABNAIOTCA METAINAMHA?

Teer Ne 2
no Teme: «IlepnoaruecKas CHCTEMA XUMHIECKHX JIEMEHTOB»
(Yucao npasuasrbix omeemos — 61

Bapmant |

¥. CXOonbKO Mepuogos B REPHOBMMECKOH cHcTeMEe?
@® 2 ® 3 7 ® 8
2. CKOIBKO PATIOR B IEPHORHIECKO# cucTeme?
& 7 ® 8 ® 9 © 10
3. CKOABKO HEMEHTOB B IECTOM flepyione?
@ 32 ® 18 3 o 2
4. CKONBKO 2NMEMEHTOB B [TIABHO NIOATPYIIIIE TETOM IPYIITibi?
@ 3 & 4 5 © 8
5. Yemy paBeH IOPAAKOBBIH HOMED 3AEMEHTa, KOTOPBIA Ha-
XOAUTCA B YETBEPTOM IIEPROJE, B ITTABHOK NTOATPYIIILE BTOPONA
IpyInb?
@ 10 ® 20 @ 300 @© 40
6. MeMy paBHa BrICHIAN BAICHTHOCTE 9JIEMEHTA XpoMa (11o-
PANKOBRIE HOMED 2437 )

@ VI ® IV ® m @© u
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Bapuaunr I

1. CKONBKO TPYIIN B HMEPHOIMYCCKOM cucTeme?
@& 7 ® 8 9 y) 10
2. Kago# u3 CleAyonux 3/¢MeHTOB HAXOANTCA B 4eTReD-
TOH rpynne?
0y FE ® C Ct ©® K
3. CKONBKO XMMMYECKUX DJIEMEHTOB B IIATOM neprone?
@ 8 ® 9 18 @© 32
4. CxobKO XMMHYECKHX 3IEMEHTOB B IMaBHOH NOATPYIIIe
YeTREPTOM TPYIIIEI?
® 4 ® 5 ® 6 (y) 7
5. UeMy paBcH NOPAIKOBELA HOMEp 2IeMEHTA, KOTODBIH Ha-~
XOOUTCS B ISITOM ITepHoze, B nobouHoit noarpynne VI rpymme:?
® 42 ® 52 73 © 83
6. Yemy paBHa BRICIIas BAIEHTHOCTh 3J€MEHTA BUCMYTA
(nopsaaKoBerit HOMep 83)7

@ VvViI® Vvii® VI ® V

§ 3.2. Crpoensre aToMa: hu3MIECKAN CMBICT
HOPAJKOBOTO HOMEpa DJIeMeHTa,
MACCOBbIE THC/IA ATOMOB, H30TOINBE

B 1913 r anrnniickuit ¢puznk I. Mo3i1d ycTaHOBHI, 4TO
IIOJIOKHTENLHBIA 3apAn sapa aToMa (B YCJIOBHBIX eAAHANIIAX) pa-
BeH NOPAIKOBOMY HOMEPY DJICMEHTA B NICPHOTHYECKOH CHCTeMe
HA. H. Mengeaeesa.

Kaxaslid nporoH umeeT 3apan +1 (em. § 1.2), moatomy 3a-
PAE 2ApA PaBCH YHCTY [IPOTOHOB. ATOM SBNSIETCS DIIEKTPOHE-
TPanLHOM JacTUilel, TI02TOMY YUCIO TIPOTOHOB PABHO YHCIY
SNEKTPOHOB. CHEAOBaTENBHO:

Ilopadkoeniii 3apsd Hucno Hucno
HOMep = A0pa =  HPOMOHOG = IAEKIMPOHOE
IneMenma amoma & adpe 8 amome

Hanpumep, anemeHT sxceteso Fe uMeeT MOPSANKOBEIH HOMep
26. CnenoBaTeNbHO, 3apAL S1pa aTOMA Kenesa paseH +26, T. e.
AAPO COISTKUT 26 HPOTOHOB, 4 BOKPYT AAPa ABKKYTCS 26 3neK-
TPOHGE
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BHCMeHTaprIe JACTUIBI UMCHOT CICAYIOIIHE abCoMIOTHEIE
H OTHOCHUTCIIBHBIC MAaCChl!

' AfcomoTHas OrHocHTenpHas
YacTiua O603HaueHHe
MACCA, KT Macca, a.e.M
INEKTPOH 5 9,11+ 107 =1/1840
Mpoton Lp 16726+ 1677 1,007=1-
Heitrrpon 'n 16750+ 107 1,009=1

JaHHBIe 3T0H TaGAMLEI TOKA3BIBAIOT, YTO MAcca NPOTOHA,
KaK ¥ Macca HeiTpoHa, npubnusureibHo B 1840 pas Gonblie
Macchl weKTpoHa. [IpoTOHB M HEMTPOHBI HAXOIATCS B 4]pe,
MOJITOMY Macca aToMa IOYTH paBHa Macce anpa. Macca simpa,
KaK ¥ Macca aToMa, OIPEAeNsIeTes CyMMOR YUCIa IPOTOHOB K
YyHcia HEUTPOHOB. BT CYMMA HA3RIBAETCS MACCOBBIM YHCIOM
aToma.

Yucao

Maccosoe Yuecao
YUCAD = HPOMOHO8 +  Helimponos
amoma (4} 94} (N)
A=Z+N

@ ATOMBI OHOTO JIEMEHTA, KOTOPbIE HMEIOT PA3HBIE MACCOBBIE
YHCNA, HAIBIBAIOTCA U3OTONAMH.

ATOMBI M30TOTOB OLHOIO 3MEMEHTA UMEIOT OUMHAKOBOE YHC-
10 TIPOTOHOB {Z) H OTIMYRIOTCA APYT OT JAPYTA HHCHAOM HEATPO-
HoB (N).

H3oT0mnBl 0603Ha4AIOTCS CAMBOIAMH COOTBETCTBYIOIIHX
DIEMEHTOB, CIeBA 0T KOTOPBIX BEEPXY 3aMHCHIBAIOT MACCOBOS
YHCIO M30TONA, 4 BHHIY — MOPAAKOBLIIA HOMeED (3aps/l sapa
aToMa) aneMenTa. Hampumep:

12,C — M30TOMN YIVIepona ¢ MacCOBBIM YKCIoM 12;

"%.0 — H30TOI KMCIOPONA ¢ MACCOBBIM YHCIOM 18.

W Horma B cHMBOJIAX M30TONOB 3AIIUCHIBAIOT TONBKO MAcco-
seie yucna (UC, B0, YAln T o)

ONeMEHT eodoped MMeeT TPU H3I0TONA, KAKIBIH 13 KOTOPLIX
KMMeeT CBOE HalBaHHe:

'H *H (D) *H(T)
NpOTHik AcHTEPHA TPHTHHA

1 nipoToH, 1 npoTon, | mpoToH,
HelATPOHOB HeT 1 HelTpoH 2 HEATPOHA
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B Ha3sBaHMAX H3OTOIIOB JPYTHX JIEMEHTOB YKA3bIBAIOTCS X
MmaccoBble uxciaa. Hanpumep: '%,C — yruepon-12; ¥,,Cl —
Xop-354M T A

. B npupoze pasnvyHble 3NeMeHTH HMEKT PA3HOE YUCI0 H30-
TOMOB ¢ PAIHBIM NIPOLICHTHIM COASKAHMEM KAKIOTO W3 HAX.

OTHOCUTEJIbHAS aTOMHAS Macca BIEMeHTa A,, KOTOpas Mpu-
BOJTUTCH B HEPHOIMUECKON CUCTEMe, — 3TO CPellHsa BETHIWHA
MACCOBbBIX HMCE TPHPORHBIX U30TONOB ITOTO IEMEHTA C yde-
TOM NIPOLIEHTHOTO COACKAHUS KAKIOre H30TONA.

Hanpumep, B MpUpole BCe ATOMBI XJ10pd MPEACTABISIOT CO-
6ot B2 BUIA W30TOMOB: *Cl (TIPOLIEHTHOE comepxaHKe 75,5%)
1 'C1 (24,5%). OTHOCHTENBHAS ATOMHAS Macca X10pa

35-7556+37-24,5

ACh = 100 = 35,453 = 35,5

XUMiyecKne CBOMCTBA BCEX M3OTOTIOB OOHOFO 2JIEMEHTA
onMHakoBel. CneaoBaTenbHo, XMMUYECKHE CBOIICTBA SNEMEHTA
3aBHICHT He OT aTOMHOH MACCEL, a OT 3ap4a fAapa.

ITosToMy coBpeMeHHas GopMyIHpPOBKA IEPHOIHUECKOro 3a-
KOHA YMTAETCH TaK:

@ CroifcTBa 3J1eMEHTOB H HX COEIUHEHHI HAXOAATCA B NEpHO-
INMYECKOI 3ABHCHMOCTH OT 3apAIA AIPA ATOMA, WM NMOPS-
KOBOI'O HOMepa dJieMeHTa.

(DopmyTAPORKa NepHoaMdecKoro 3akoda J. M. Menzenee-
BBLIM H coBpeMeHHasd GopMyTHPOBKa He IIPOTHBOpEYaT APYT
APYTY, MOTOMY YTO 0A9 OONMBLIMHHCTBA MEMEHTOB MIPH YBEIH-
YeHKM 3apAka AIpa OTHOCHTENbHAA aTOMHAs Macca TOXe
yeenuuupacTca. CylIcCTBYIOT WL HEMHOTHE HCKIIOUeHH
u3 atoro nipasuna. HanpuMep, anement Ne 18 apeon Ar nume-
eT OOJBIIYIO aTOMHYIO Maccy, 4eM a/ieMeHT Ne 19 kasui K.

Bonpocut 0aa konmpoan

. YeMmy paBeH HOMOKHTENBHEIH 3apgaa Anpa aToma?

. [ouemy 3apsax sapa aToMa paBeH YHCAY NPOTOHOB?

3. MoueMy YHCIO APOTOHOB B SADE PABHO YHCAY SAEKIPOHOB B
arome?

4, YeMy paBHB OTHOCHTENLHEIE MacChi! a) 3MeKTpoHAa; 6) npo-
TOHa; B) HedTpoHa?

5. Bo cxoJBKO pa3s Macca IpoToHa GoIblie Macekl :—mex'rpona"

6. Houemy Macca aroMa NMOYTH paBHa Macce Anpa?
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7. Yro HaswlBaeTcs MACCOBHIM YHCJOM atoma?

8. Uto Takoe M30TOMH?

9. YeM omIMYAIOTCHE ATOMBI H3OTOMOB CHHOTO 3j1eMeHTa?

0. Kaxk HasplBaloTcs M3otons Bogoponaa? KakoB cocras sgep
ITHX H30TOMORB?

11. Kaxosa coBpemeHHas (hOPMYIHPORKA NEPHONMYECKOTO 3aKoHa?

12. Mouemy dopMynuposka 1. 1. MeHaeneesa 1 coOBpeMeHHas
GopMYNIHPOBKA NEPUOAHYECKOTD 3aKOHA He IPOTHBODEYaT
ApyT Apyry?

3adanun dan camocmoamershol pabomst

1. Yemy papeH 3apsd 81pa W IHCIO MEKTPOHOB B 4TOMax ciae-
DYIOIIHX 2fieMedToB: yriepon C, cepa §, mems Cu, Gapuit Ba,
cepebpo Ag? .

2. HazoBure 37eMeHT, B A4pe aToMa KOTOpOro cogepxurcs 11
TPOTOHOB.

3. HazoBuTe 51eMeHT, B ATOME KOTODOTO CONEPKHTCS 26 27IeK-
TPOHOB. : '

4, Yemy papHO MHMCHO HCKTPOHOB B ATOMAaX CJISAYIOIHX H30TO-
nos: °N, sn, ®°U?

5. HanwiumATe CHMBONK H30TOIIOB OJI0Ba, aTOMBI KOTOPHIX CO-
nmepxart 66, 68, 69, 71, 72 neitrpoua,

6. Onpelenure MOIEKYASPHYK) MACCY BOIEI, MOJIEKYIIEL KOTODOIi
CORCPXAT TAXEABI M30TON BOLOPOJA — NEWTepRAil.

7. DNeMeHT MeIb CYLWIECTBYET B BHAS IBYX Mioromos: “Cu M
$Cu. CoaepxaHue B NPAPOAE NEPBOTO M30TONA PapHO 73%,
Broporo — 27%. BEYMCAKTE OTHOCHTENLHYIO ATOMHYID Mac-
Cy MEIH. ‘

8. Yemy papeH IIOPAJKOBEIA HOMED 3NeMEHTa, MACCOBOE YHCIO
OIHOTQ N3 M30TONOB KOTOporo papHo 31, a umcno HeHTpO-
HOB pasHo 167

9. CKOJBKO 3MEeKTPOHOB H NPOTOHOBR BXOMHT B COCTAB ATOMA
3JeMENTa, KOTOPH HAXOOUTCH: a) B 5-M NepuoIe U B Mo-
6ounoii mogrpynne VI rpynnel; 6) B 4-M mepHOe W B IN1aB-
Hoii moarpynine III rpynnet?

§ 3.3. Crpoenne >neKTpOHHO#H 00109KH aTOMA.
KsanTossle yncna. Ipunmun ITayam

ATOM COCTOUT M3 AAPA M MEKTPOHHOH 0D0I0UKH.
DieKTpoHAAA OGONKOYRA ATOMA — 3TO COBOKYHHOCTH BCEX
JICKTPOHOB B JAHHOM aTOME.
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XuMHYeCKHe CROMCTBA 2eMeHTORB ONPeaeasioTcs CTPOeH -
€M INEKTPOHHBIX 000JIOUEK UX ATOMOB.

B 20-x romax XX B. y4eHBl¢ YCTAaHOBWIH, YTO 3JIEKTPOH
“Meer XBOHCTBEHHYIO [IPDHUPOLY: OH ABJNASTCH OXHOBPEMEHHO
yacTUIEH ¥ BoAHOH (MMeeT CBOMCTBA YacTHILI M CBOMCTRA
BOJIHEI). .

IIpencraniaeHne 0 ABOHCTBEHHOHN MPUPOJE DNEKTPOHA NMPH-~
BENO K CO3NAHHI0 KBAHTOBO-MEXaHHISCKOH TEOPHM CTPOCHHS
aroma,

CornacHo 3Tl TeOpUH, BNEKTPOH (KaK 1 IPyTHE MHKPOYa-
CTHLIBI} HE MMeeT ONpee/ieHHOH TPaeKTopUY IBmxeHrst. Mox-
HO TOBOPHTH TOJIBKO O BEPOSTHOCTH HAXOXKIEHNS 31eKTPOHA B
Pa3HBIX YACTAX ATOMHOFO IPOCTPAHCTBRA.

® YacTh aTOMHOIO NPOCTPANCTBA, B KOTOPOii BEPOATHOCTL HA~
XOXKIEeHHd JAHHOro 3JIeKTpoHA Hanbonsmas (pasxa = 90%),
Ha3bIBAETCA ATOMHOM OpGHTANBIO.

Kaxaplii 371eKTPOH B aTOME 3aHHMACT ONPENSICHHYIO 0pOH-
Talb K 00pasyeT 3MEKTROHAOE 06MIAK0, KOTOPOE ABMAETCS COBO-
KYTIHOCTBIO PA3IHYHBIX NOJOXeHUH OBICTPO IBUXYUIETOCH
3NEKTPOHA.

AToMHas opDyTaih U 00NIAKO SKTPOHA, KOTOPBIH 3aHMMa-
€T 9Ty opOyTals, UMEKT OAHMHAKOBEIA pasMep, OOHHAKOBYHO
dropMy H OIHHAKOBOE HalpaBleHHE B IIPOCTPAHCTBE.

J 151 XapaKTepUCTHKY OpOHTANEH B 37IEKTPOHOB HCIIOIb3Y-
I0TCSI KBAHTOBbIE "HICJIA.

DHepras B pazMep opOMTAIH U 3JeKTPOHHOTO 061aKa Xapak-
TepH3YIOTCH TNABHBIM KBAHTOBBIM THCIOM 1.

IMaBHOe XBAHTOBOE YUCIC TPUHUMAET 3HAYEHUS LIENIBIX YH-
cen oT 1 1o o (BeCKOHEUHOCTH):

n=1,2,34,56,7..0

OpBuTany, XOTOPHIE HMEKOT ONUMHAKOBOE JHAYEHKE K, GIH3-
Ki MEXITY OGO N0 SHEPTHH H 10 Pa3Mepy.

@ CoBOKyNIHOCTE OpONTANEH, KOTOPEIE MMEIOT OJMHAKOROE 3HA~
YeHHE TIABHONO KBAHTOROIO 9¥caa, — 3TO 3He])I‘ETquCKHluI
YPOBEHE.

DHepreTHYeCcKHe YPOBHH 0003HAYAIOTCA OOTBIIMMH GYKBa-
MH JIATHHCKOTO andapuTa.
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3Hauenue n: 1 2 3 4 5 6 7
O6o3Ha4cHHAS
YPOBHA: K L M N O P Q

DHeprua M pasMep opbuTaneil yBelIHYMBAIOTCS

@ CoBOKYNHOCTE 3JIEKTPOHOB, KOTOPLIE HAXONATCH HA QAHOM
SHEPTETHYECKOM YPOBHE, — 3TO 3JeKTPOHHLIHA CIoi,

Ha onHOM 3HepreTHYECKOM YPOBHE MOTYT HAXOMUTECS Op-
6uTany (3MeKTpoHHBIe 061aKa), KOTophle HMEIOT Pa3iINydHbIe
reoMeTpUYecKie (GOpMEL

®@opma opourTaned H ob1akos xapaKTepmyeTcz noGo9HBIM
(op6HTATLABIM) KBAHTOBBLIM YHCAOM [

Ang opburtaneil BAHHOTO IHEPTETHIECKOTO YPORHA 11060Y-
Hoe (OpOHTaTBHOE) KBAHTOBOE YHCIIO [ IPUHHMACT 3HAUCHHSA
Hensix yucen ot 0 go n—1 (tabn. 10).

Tabauua 10

CBA3b MEX]Y [NABHBIMH M NOHOYHBIMH KBAHTOBRIMH THCIAMH

3ravcHue noboyHoTO

Vposens | [nannde KBaHTOBOE YMCAO B |
KBaHTOBOTO uMcna !

K 1 0
L 2 0,1
M 3 01,2
N 4 0,1,2,3

Op6uranu, mna kotopeix = 0, uMeroT dopmy mapa (che-
PBI) ¥ H23BIBAIOTCA S-OPSHTANAMH (YCIIOBHO M300paxaioTcs B
BHIIE OKPYKHOCTH).

Z |

s-opbuTans (/= 0) /
o
Y

s-Op6urany, Kak BUAHO M3 tabn. 10, uMewTca Ha Beex
SHEPTETHYECKUX YPOBHAX.

Ha K-ypoBhe (Ha 0epBOM SHEPTreTHYSCKOM YPOBHE) UMeeT-
¢sl TONBKO 5-0pGUTAND.

Op6utanu, pns KOTopeiXx [ = 1, uMe0T GopMy rauTenn
{00beMHOM BOCKMEPKH) H Ha3biBAKOTCA P-OpOHTANAME:
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p-opburand (I = 1) N

ial

y

p-OpbUTAIM UMEIOTCA HA BCEX DHEPTETHYECKHUX YPOBHAX,
xpome nepsoro {K) yposHa.
OpGurany ¢ 6ONBIMKEMH 3HaueHusIMHK [ MMeloT Boliee croxX-
HyI0 GopMY M 0003HAYAIOTCA TakK:
=2 d-opbuTans;
=3 f-op6aTam,
d-OpBUTany ects Ha BceX SHEPreTHIECKHMX YPOBHAX, KpoMe
nepsoro {K) u sroporo (L) ypoBHei.
JS~OpOuTany ecTh Ha BCEX IHEPTETHYCCKUX YPOBHAX, KDOME
neppore (K), sroporo (1) 1 Tpeteero (M) yposHeit.
Bueprus opouraneit (E), koropeie HaxogsaTes Ha OXHOM DHep-
FeTHYECKOM YPOBHE, HO HMEIOT PasnMYHY0 GopMY, HEOUHHA-
KOBa:

E, < E,<E,<E,

HosToMy 3Heprechcme YPOBHH COCTOAT H3 SHEPreTAIec-
KHX ITOAYPOBHEH.

@ DHepreTIFIeCKHH NOAYPOBEHs — 3TO COBOKYITHOCTE OpOUTa-
Neif, KOTOPbIE HAXCISATCS Ha OHOM SHEPTETHYECKOM YPOB-
He H HMEIOT OTMHAKOBYIO GOpMY,

3HaYHT, OPOMTAIN ONHOTO NMOJYPOBHA HMEIOT OMHHAKOBbIE
3Ha4YeHNA [IABHOI0 KBAHTOROIQ YNCHA (1) N OAHHAKOBBIE 3HAYe-
HHM% H0009HOTO KBaHTOBOIO 4icaa (J).

DHepreTHyYLcKWil onypoBeHb 0603HAYAETCS TAK: FAaBHOE
KBaHTOROE YHCII0 3AIIMCHIBAIOT apabekoit tudpoii, nobodHoe
KBAHTOROC YHCIIO 3AMMUCHERAKT COOTRETCTRYIOMEN BAaTHHCKOK
Oyksoii (5, p, d, fu T. 1.). Hanpumep: 1s — s-noxypoBeHb Tep-
BOTO 3HepreTHYeckoro ypopus (n =1, = 0); 4d — d-momypo-
BEHb YeTBEPTOTO SHEPreTHICCKOTO YPoBHA (n =4, = 2).
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Yucno anayeHui 09 Kaxaoro ypoRHs paBHO TIABHOMY
KBAHTOBOMY unchy (cM. Taba. 10). [Toatomy uHcao noaypoBHei
Ha YPOBHE TOXE PABHO ITABHOMY KBAHTCBOMY MHCIY.

CKONBKO 0pOHTATEH HA PASTHYHBIX [IOLYPOBHAX M 4EM OT-
JUYAIOTCH OPOMTATH OLHOTO MFOAYPOBHSA?

OpbuTtanu 0HOro MOAYPOBHS OTIMYAKTCSI HANIPABICHUEM
{opHeHTALIMEN ) B IPOCTPAHCTEE.

MarnsTHCe KBAHTOBOE YHCIO0 Iy XAPAKTEPHIYET HATPABICHHE
opduTATEH (JNEKTPOHHBIX GONAKOB) B IMPOCTPAHCTBE.

MarsnuTHoe KBaHTOBOE YHCO IPHHIMACT 3HAYEHHS LIENbIX
yncen oT —{vepes 0 1o +1.

Uncsio 3HadeHH i m, ONpenenseT HUCIo opbyTaneil Ha Noay-
pOBHE; HAHPHUMEP:

s-nogyposesk: /| = 0; —» m, =0 — | opburans

Z

-

‘/ X

Yy .o
p-nopypoeesn: [ =1, —» m,= —1, 0, +1 — 3 opburanu
Z
Px
X
Py
Pz
Yy

d-neayposenk: /= 2; m,= -2, -1, 0, +1, +2 — 5 opbura-
Jei.

Hucno opbutaicH Ha MONYpOBHE pavko: 27+ 1 (Taba. 1),

Ipadhuueck nrodas opbuTalis H306pAXKACTCS B BULE KIICT-
ku (KBaHTOBOH mueitxu): [
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S-NonypoBeHb: [ 1
p-rioayposens: L1 1]
d-nomyposens: LI 1T 111
f-nomyposens: LI LT T111]

Tatauya 11
Yucao opOHTATIEH HA SHEPreTHYECKHIX YPOBHAX
DHepre- O6o3Ha- Yucno Yuciio
I'maBnoe | 3Ha-
THYEC- veHue | 3SHaue- opbuTa- | opbura-
KBaHTOROE | YeHHA .
KWt ypo- THCTO 1 I Hog~ HEA My |sneH Ha moO-| Jedf Ha
BEHb ypoBHeH YpoRHE YPOBHE
K {nep- -
BETiA) 1 0 Is 0 1 1
L (Bro-
pott) 2 0 25 0 i 4
1 2p —1,0,+1 3
M (1pe-
i) 3 0 3s 0 1
i Ip -1,0,+1 3 9
—-2,-1,0,
2 3d +1, +2 5

Obiee yncno opOuTanei Ha SHEPreTUYSCKOM YpPOBHE
opf. = nz' :

Hrak, xaxaag opOoUTALb H 37IEKTPOH, KOTOPBIH HAXOIUTCS
Ha 3TOiH OpOMTATH, XapaKTEePU3YIOTCH TPEMSI KBAHTOBEIMH YHC-
TIAMM: ITTABHBIM 7, TODOYHBIM [ i MATHUTHBIM 1,

DIeKTPOH XapaKTepu3yeTCs elie OIHUM — CHUHOBBIM KBAH-
TOBBIM YHCIOM (OT aHIH. 10 SPikt — KDPYXUTh, BPALIATR).

CIIMHOBOE XBAaHTOBOE YHCIO0 (CITMH 3MEKTpoHa) m, XapaK-
TepU3YeT BPALIeHUE 3ICKIPOHA BOKPYT CBOEH OCH M IPYHUMA-
1 1

€T TQJBKO IBa 3HAYCHUA! ‘*“‘2" H— E .

CXeMaTHYHO 3TO MOXHO [I0K&3aTh TaK;

N
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3neKmpoH

™ oop Spawenun

1
BNeKTPOH Co CUHOM + 5 YCIIOBHO M306paxaioT Tak: T; co

1

CIIMHOM — — : L.
2

Hpsauem Ilaym roacur:

©® B artome He MOKeT 0bITh JBYX 3JEKTPOHOB ¢ OAWHAKOBBIM
Ha0opoM Beex YeThIpeX KBAHTOBBIX YHCEN.

TToaroMy na onHo#ll OpOHTANHM He MOXKET OuTh Goabime ABYX
3JIEKTPOHOB; 3TH JBA 3MEKTPOHA UMEIOT ONMHAKOBBIA Habop
TPeX KBAHTOBBIX YMcel (1, [, m,) ¥ HOJDKHBI OTIINYATHCH CIIMHA-
MU (CIIMHOBBIM KBAHTOBBIM YHCIIOM 111} (Tabn. 12).

. Tabauuya 12
Maxcumanisnoe YHCII0 SAEKTPOHOB HA IHEPTeTHUECKUX YPOBHSIX

MakcuMansHoe MaxcumanrHoe
Yposens [TonypoBHH | YHLIO PNCKTPOHOB | YHCTO 3NEKTPOHOB
Ha TIOLYDOBHE HA YDOBHE
K (mepnerif) Is 2 2
L (sTopoii) 28 2 8
2p 6
M (rpeTuii) 3s 2
' 3p 6 18
3d 10

J1Ba 3J1eKTpOHA, KOTOPble HAXOMATCA HA OTHOH OPONTAIH, HA-
3RIBAIOTCH CIIAPEHHBIMH (HJTH HETIOREIEHHOM 3/IeKTPOIHOH Napoii).

CriapeEHBie 31eKTPOHBI ABAKIOTCH INSKTPOHAMM C IPOTH-
BOIGJIOKHBIMY (AHTHIAPANIIEIbHBIMHU) CTTMHAMM.

HecnapeHHbIe
ANEKTPOHEI
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Oﬁmee YUCIO BJIEKTPOHOB Ha 3HepremquKOM ypom{e
=2n.

Bonpocsi d2a xonmpoan

. Yto rakoe anexkrpoHHas obonouka aroma?

. Kakop xapakTep OBHXEHHS JME€KTpOHA B atoMe?

. Yro HazmBaeTcq aToMuoil opbuTanpio?

. Uto Taxoe 3mMeKTpoOHHOS 06naKo?

. Yto xapakTepH3ayeT ITaBHOE KBAHTOBOE MUCAO?

. Kaxye 3HaueHHA pHHUMAET TIABHOE KBAHTOBOE UUCno?

. UTo Takoe 3HEpreTHYECKri ypoBeHs?

. Yro TaKoe DNEKTPOHHBIH cnoit?

. Yro xapakTepusyer o0OYHOe KBAaHTOBOE YHCROT

., Kakue 3HadeHHMs IpUHEMAET 000YHOE KBAHTOBOE YHCIO?
. Kak Ha3pBalorcs U Kakyio QopMy uMeloT opbaranu ¢ [ = (7
. Kax HasbiBaloTea o Kakyio dopMy mMeroT opourtann ¢ [ = 17
. Uto TaKoe IHEPreTHYSCKUHR TONYPOBEHb?

. YeMy paBHO YHCNO MMOAYPOBHeil Ha 3HePreTHYECKOM ypoBHe?
. YUTo XapaxkTepH3yeT MAarHHTHOE KBAHTOBOE YHCIO?

. Kakue 3naveHus NMpUHMMAaeT MATHATHOE KBAHTOBOE Yyca0?
. H3 xakoro gucna opburaneit cocroar s-, p-, d-, /~IOXypoBHH?
. Y10 XapakTepH3yeT CIHHOBOE KBAHTOBOE YHCNO H XaKue 3Ha-

YeHHAI OHO npﬂnnmaer?

. Kak ¢opMmynupyerca npununn Haynau?

. Kakne 3neXTpOHE HASHBAIOTCH CIIAPEHHLIMH?

. Kaxpe crimssl MMel0T cOapeHHble 35eKTpOHSI?

. YeMy paBHO MAKCHMAIbHOE YHC/O IMEKTPOHOB HA PHepreTH-

YeCKOM YPOBHe?

Vnpaxcnenus 04 camocmoameasnon paGomel

. Ha KakoM BHEpreTHHecKOM YPOBHE HeT p-niomypoeHs? Flouemy?
. Ha KakHX 3HepreTHYeCcKHX YPOBHAX HET d—nonyponneu‘? Io-

yemy?

. MpopomxuTe Tabm. 11 (CM. TEKCT) J719 YETBEPTOTO DHEpreTHyec-

xoro yposHa (N-yposHs). Ckonbko opburaneit Ha N-yposHe?
. ITpomomxure Tadn. 12 (cM. TeXcT) s YETBEPTOIO SHEPTETH-
yeckoro ypoeua (N-ypoeHa). Yemy paBHO MAKCHMaNLHO®
YUCIO IMEKTPOHOB HA N-ypoBHe?
. Yemy paBHEL Bce KBAHTOBBIE YMCaa Ui IBYX 3IEKTPOHOR,
-KOTOpHE HaxopdaTcd Ha 3s-NOIYposHE?
. Hamuumte HaGops! BCeX 4eThIPeX KBAHTOBBIX YHCEN ANS Bcex
INeKTPOHOB, KOTOPbIE HaXOMATCH Ha 4p-TIOMYPOBHE!

[ TITiT)



7. Ha kakoM JHepreTHYECKOM YPOBHE W HAa KaXOM JHEPIreTHYeC-
KOM IOZYPOBHE HAXOOUTCH BMSKTPOH, A KOTOporo # =4 U
I = 1? Kakyw dopMy umeeT obAaKO 3TOTO 2MeKTpoHAa?

8. Kakue 3HAaYeHHS MMEKOT [JIABHOE KBAHTOBOE YHCIO A U [O-
fouHOe KBaHTOBOC YHCHO [ Ay clemyioliuX NOAypoBHEH: ls,
2s, 2p, 3s, 3p, 3d, 4s, 4p, 4d, 4?

9. 3anonuute TAOTHHY:

n ! O6osHaveHNe HOLYPOBHEH

£ =1 W Lh
W= O

10, Yem oTnHyaeTcs MEKTPOHHOE 00AKO, KOTOPOE XAPAKTCPH -
averca n = 4, I= 0, m,= 0, oT 3neKTPOHHOro 06/1aKa, KOTO-
poe Xapaktepuavered n =3 /=0, m,= (?

§ 3.4. CrpoeHuie 3MeKTPORHO#N 000N0YKH ATOMA.
3anonnenne oponTANeil 3JeKTpoOHAMH. DIeKTpOHHBIE
Konturypanum aToMoB 3iemenTos I1—IV nepuoaos

TIpyn nayueHuH OpenploylieH TEMEI MBI Y3HATTH, YeMY paBHO
MaKCHMAanbHOE YHCIO MIEKTPOHOB HA KAXKIOH OpOUTATH, Ha
Pa3IUYHBIX FHEPTETUIECCKUX YPOBHSX U MOIYDOBHSX,

YTo e1lle HYXKHO 3HATD I)18 YCTAHOBNSHH CTPOSHHUS 3IEKT-
pPOHHOI 0000YKM aToMa Joboro anemenTa? Jng 3TOTO HYXHO
3HATb MOPSIOK 3AII0NTHEHHS OpOMTANeH 1eKTPOHAMH. '
~ Hopsamox 3alloMHEHKS 3AeKTPOHAMH ATOMHGIX opOuTaieit
OTIpenensAeT MPHHIMI HAaRMeHbInel Jaepral (IIPITHIMIT MUHUMY-
Ma JHEPTHH):

® Ocuosnoe (YcTOHIHBOE) COCTOSAHME ATOMZ — 3TO TAKOE CO-
CTOSINE, KOTOPOE XAPIKTEPH3YRTCA MAHAMANLAGH SHEPIHei.
TlosToMy 3/eKTPOHBI 3ANOCAHAKT OPOHTAA B NOPsIKE yBe-
JIMFIeHHS X 3AEPTHH,

OpOnTaiy OQHOrG NOAYPOBHA MMEIOT OQMHAKOBYIO YHEPTHIO.

HanpuMep, TpH OpOWUTANTHA TaHHOTO p-TIOAYPOBHS HMEIOT
OIMHAKOBYIO SHEPTHIOD.

IToaroMy MPUHIMIT HAUMCHEBLUICH JHEPTHH OTIPELEISCT 10~
PALOK 3arQJMHEHNI DHEPTETHYECKHUX NOAYPOBHEH: DeKTROHBI
JANOJHAIOT HEPreTHYECKHE NOAYPOBHH B IGPAAKe YEeTHICHHA X
SHEPIHH.
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Kak noxassiBaeT pHc. 2, HAUMEHBIIYIO SHEPTHID MMEeeT
1s-noaypOoBEHb, KOTOPBIA NEPBHIM 3aITONHACTCS ICKTPOHAMMU,

3areM MocaefoBaTeAbHO 3aTIONHAIOTCS AEKTPOHAMM CIIEHY-
Io1IHE MOAVPOBHM: 25, 2p, 35, Ip. llocne 3p-noaypoBHS 371€KT-
POHEI 3aII0JHAIOT 45-TIONYPOBEHE, TaK KakK OH UMEET MEHBITTYIO
3Hepru, 9eM 3d-TIonypOBEHbE.

DTO OOBACHSETCS TEM, YTO BHEPTHS NIONYPOBHS ONpeIesi-
€TCcsl CYMMO# TaBHOTO M NOGOYHOrO KBAHTOBBIX MMCE!, T. €.
cymmoit (7 + 1), Uem MeHbiLe 3Ta CYMMa, TeM MEHbILLE SHEPTH
nogyposhd. (HanmpuMep, wist 4s-nionypoprsa n+ /=4 +0=4,
a s 3d-nomypoeHa n+ [ =3+ 2 =5, noaromy E,, < Ey.)

Ecaua cymmMe! # + [ 0IMHAKOBEI 11 PA3HBIX HOTYPORHEH, TO
HX 3HEPTHA TeM MEHBLIIE, YeM MEHBILE TJIaBHOS KBAHTOBOE UUC-
10 n. (Hanpumep, n1 3d-nogyposa n+ [=3+2=5umia
4p-nopypoBHsa n+ =4 + 1 = 5, Ho E;; < E,,, Tak xax rmasaoe
KBAHTOBOE YHCIG 3d-N0ZYpoBHA paBHO 3, a 4s-niomyposns - 4.)

HM310xeHHBIe IpaBKaa OBUTH cOPMYIUpPOBaHEL B 1951
copeTcKiM yyeHsiM B. M. KaeuxoBckum (npasnna Kieakos-
CKOro).

JanpHeHmHiA MOPAIOK 3aNONHEHNA IOAYPOBHEH NMOKa3aH
Ha puc. 2.

Ha nomypoBHAX, KOTOpEIe TOKA3aHbI HA PUC. 2, MOXKET pa3-
MecTHThCH 112 amexTpoHoB. B aToMax M3BECTHLIX 3MEMEHTOR
Haxomutes ot 1 mo 110 snekrponos. IostoMy Apyrue oaypoB-
HK B OCHOBHEIX COCTOSIHUSIX aTOMOB He 3aTOIHSIIOTCA 3/IEKT-
POHAMM.

HaxoHel, 0¢TATOCE BRISICHUTE BOMPOC, B KAKOM HOPAIKE
AIEKTPOHEI 3a1I0MHAIOT OPGUTAIA OTHOTO MONYPOBH:. s 3Toro
HY>XHO TIO3HAKOMUTECH ¢ npasanoM Tynaa:

® Ha 0iHOM MOXYPOBHE HAEKTPOHBI PACTIONATAINTCA TAK, YTO-
Gl a0COMIOTHOE 3HAYEHNE CYMMb] CIIHHOBBLIX KBAHTOBBIX -
cell (CyMMAapHOTO CIIMHA) OLLIO MAKCHMAJIGHBIM, DTO COOTBET-
CTBYET YCTOIMMBROMY COCTOSHMIO ATOMA.

PaccMOTpyM, HANPUMEP, KAKOE PACTIONOKEHUE TPEX DIeK-
TPOHOB HA p-TIOAYPOBHE COOTBETCTBYET YCTOHYHBOMY COCTOS-
HUI aTOMa:

1) 2) MM 4 mmd S ?
PaccuuTaeM aGCOMIOTHOE 3HAUSHME CYMMAPDHOro CiTMHA JIIg
Kaxaoro COCTOAHNIA:
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n=1 =2 n=3 n=4 =4 n=6 n
Puc. 2. Pacnojoxkenre GOAYPORHEH N0 3HEDIMH H MOPATOK MX
3aMO0THCHASA dNEKTPOHAME (CKA3AH CTPENKAMH)
pi_Ll, L 1. 1.1 1. 3
Mg —3*3l= % Ny tatal=gs
1 1 1 1 1 1 1 1 1
— Y — 4 == = —_— e — e =l —_= =
Yy -5 +31=5 My —5 —5l=-51= 3
gt_L_1._, 8.3
=3 2 T2ty

MakcHMalbHEIM aGCOMIOTHRM 3HAUYEHHEM CYMMAapHOTo
CTIMHA XapaKkTepHayIoTed COCTOAHUA 2 1 5. TTooroMy MMeHHO
OHH COOTBETCTRYIOT YCTOHYHBBIM COCTOAHHIAM aroMa.

CrpoeHHe 3TEKTPOHHBX 060K0%eK

(anexTponHEie KROR(UATYpamH)
aroMop >aeMenTor 1—IV nepuonos

Yr1o6kI TPABHIIEHO H300PAKATE DEKTPOHHEIE KOHDHIYpa-~
UM Pa3IHYHLIX ATOMOB, HYXXKHO 3HATh:
1) 4MCcO 3NEKTPOHOB B aTOMe (PABHO NOPSIKOBOMY HOMEDY

MEMEHTR);
4. Xumma 97



2} MAKCHMANBHOE "HC/I0 SJIEKTPOHOB HA YPOBHSX, ITOLYPOBHSX,
3) nopsANoOK 3a0AHEHHS TIOAYPORBHEH W opOHTANel.

Onementsl I neprona:

7 XxeMa 31eKTPOHHOIC CTPOEHHS AaTOMa
H @ BOOOpONA

Bonopon (CxeMpl 21€KTPOHHOTO CTPOEHHA ATO-
MOR HOK23bIBAIOT pachpesceicHuc 3JIeK-
TPOHOB 10 3HEPreTHIECKHM YPOBHSIM)

Yucno

ANEKTPOHOB: BexTpoHHag QopMya aToMa BOOPO-
"\\ w13 (UUTAETCH: «OIUH 3C ONHHY»)
1s! (DaekTpomible GopMyAbl ATOMOB N0KA-
/ 3bIBAIOT PACHpENCICHME JAEKTPOHOB 1O
060 3ngeﬂp[c SHEPreTHIECKHM Ho,ﬂypﬂnﬂﬂm)
MOLYPOBHA
DnextpoHHO-rpadmueckas dropmyiia
—m ATOM2 BOIOpPO2
(DnexTponno -rpadirieckde GOPMYTb
ATOMOB NOXA3IBLIBANOT pacnpeaecieHHe
1s 3JEKTPOHCB NO OPOHTANAM H CITUHE
SNEKTPOHOB)
\ 4
, [[®
He (:::) \) 18
/y 18
Tenuit Cxema BIEKIPOH-  DIEKTPOHHO-
3NEKTPpOHHOTO Hag dopMmyna rpadirieckas
- CTPOEHHS aToOMa  aToMa Fenus dopmyna
TeNHs . ATOMA TeNTHA

B rabinuax 13—15 mpeAactaBieHbl cXeMbl 3MeKXKTPOHHOrO
CTPOEHMA, JICKTPOHHBIE H INEKTPOHHO-TpadHueckye dopmy-
nel atomos aneMeHTos I, 11T u IV nepronos.



DnemenTsi I nepioxa

Tabauya 13

CiunBo?
sﬂepf\i:?:a, CxeMa DAeKTpOHHAA DReKTpORHO-
TOPAZKO- | 31EKTPOHHOTC chopmya rpatudeckan -
BBIH HOMep,|  crpoenns thopmyna
ka3BaHUE
N L
Li )
3 2 5ol
15225 (4] 25
ins | ©) )
KL :
e _
o @)) 152252 2
bepunaui g Is
N 111
B ]
5 2002 0n1 My 2
bup @ ) 152252 2p [T 25
23 s
65 KL - —T—l—H I
] 1s22522p? 2p
Yaaepod )) P I% 25
KL :
L HTH]
@)
7 29.249,3 | 2
1525%2 P
Asom @ 5 e thj 2s
& 15
p KL * [RTTH
8 20200k tl 2
1§25 <2
Kucagpad 2 ) g % 2s
RE HL
1 ®))
g 2,2 b 20
1s22s%2p%
Pmap 2 ; p +s+ 2s
KT
Mty
e vy
li 2002006 Wl 2
Heou ) fs"2s2p [H¥]2s
28 1s
4* 99



Taﬁmua 14
~OaemenTsl 111 nepuona

CuMpon
DAeMEH- Cxema
T4, 0~ |syekrponnoro | DICKTPOHHAS DNEKTPOHHO-
DANKOBBIA CTpoeHNs dopMyna rpadbuueckan Gopmyna
HOMED,
HA3BAHHE
\ HIHIH ]
' Na { 3s
it @ 13225200538 T 2
Hamput [t 25
281 Is
e 1 Hanyuwume  Camocmosmessho
Floanui : .
KL M 1 bl 1]
ap
13 Al @))) 1522522,0538230‘ !HH [H KL
A iomunud [ﬁf?‘s 2
283 s
Jaexmpornsie  konpuzypayuy amoral S, oP,
S, 7 LU Hanuwume  carocmoamenso
KiLM HINWTH
Ar R IR L
18 20,2963 27,8 Hl3s
foaon 1s225°2p% 35%3p i 2
58 [?f_s{_.?s

J1s ynpoileHvst SNeKTpoHHO-TpaguuecKrX hopMyt ATOMOB
snemeHToR IV nepuoga 0603HauNM YCIOBHO 31K TPOHHO-TPA-

uueckyo hopmysy nociieaHero anemenTa 111 nepuoaa — ap-
rOHa AT TaK: H
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Tabauya 15

BDnementni 1V nepuoaa
CHMBOI
INEMEH-
Ta, Mo-

g Cxema BeKTpOHHO-
pﬂfﬁ? PNEKTPOHHOIO 311;1;;113\;1;[]1;35 rpaduyeckas
Homep, | CTPOCHHA dopmyna
Ha3Ba-

HHE

XL MN
. @)
3 152257 2p% 36% 3p%%s" -
Kanaud P P : lﬂjgs,
2881
; K LMW
a
2 )))) 162252205352 3p0 452 E’Iﬂ
. - p*3g*3ptas
45
Kassuud e

Se KEIN Tis?2s22p6 357 5pPas? 34 G111 1]

2% 1@)))) ani ] =
[randui S sls s |1s72s72p0 32 3pt3dtys? | AiAS
KLIN

T
227 @) )) ) 15225220 ¢ 352 3p8 457 302 o ad
Tuman {das

KLHN
i | @))))
23 2002 38 22306 L a2
15?237 2p° 35°3p% 4% 343 3d
Banadug @ P p &5
282
KLMN

er
24 @ ))) 52252208 352308 45! 318 34
Xpom {41 4s

KLHMN
25 @)))) nexmpornbIe U
Mapzaney,
Y OGL
t @)
26 INEKMIPOHAHE - EPAPUIECRUE
weneio ' 4
Co
a7 . @ ) ) QOpMYAL HANGWUme
Kobansm
2552
KLFMN
Ni
28 ) )) CaMDCMOAMEALHT
Hurean 2
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Okoruanue mabauyst 15

CuMeon
2NeMEeH-
T4, TIo-
PO | oeponmo-|  ncKTPonznn | DeCROne,
pMYyJTa
HOMEp, IO CTPOCHUA (bopMyﬂa
HAa3Ba-
HHe
“RLAN )
' T
59 Gl rtn 622 %t 1t 2 sl NI
182252 20835° 3p® 4534 3d
Heds 24 bl
NLFN S—
In )) ) g LM,
30 29,80,82,232,6L.,27 418
1s°2s%2p%35%3p° 45%3d W 34
Yuarn usz i Wlts
KLMN
3 @))) Istast208 353p0ust3 | el 4
Tannud {Ar]4s
28433
3neRmponnsie Kongpuaypayuy amorof ssemenmod
5268, 338 .5, S8, 35 Br HanUUIUME COMOCMOAMENHE
KLMN ‘
WY [FaNLY
55KP ' ) 20.90 82.2 251, 8 W] 4
15°25%2p° 35° 3p4s°30"%,
Kunman ))) pasaps iy M*‘:s 3 :
28488

B atomax xpoma 5,Cr U Meu 55Cu IPoUCKonvT DPOCKoK (fe-
PEXOJT) ONHOTO NEKTPOHA ¢ 45-TIONYPOBHY HA 3d-TIONYPOREHD,
970 OOBACHMETCS DOABIIOH YCTORUMBOCTRIO O0PA3YIOIIMNKCS HPH
3TOM HICKTPOHHBIX KoHburypaunii 3d° u 34" (cm. Tabn. 15).

Ha npiMepe aToMa KpHNTOHA NTO3HAKOMUMCS C HA3BaHH -
MM MCKTPOHHEBIX CIIOER;

K LMN
#r Brevmuitl (nocAeoi)
% >>>> T 3MEKMpDHubRE LA
2 8 8 &
S N .
Buymperue  Npedbnewnui (npednacasimi)
102 IAEKMPONHNE INEKMPOHHbIL CA0T
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Bonpocet 0an konmpoan

. Kak dopmytHpyeTcs NpHHIMIT HAMMeHbIIeH IHEPTHH?

. MoyeMy NPHHIKI HaBMEHBLIEH IHEPTHH ONpPelIeNseT ops-

JIOK SAMONHEHUA dHepreTHUeCKKuX MOAypOBHER?

. YeM OTpefensieTcs! 3HEPrus NOAypoOBHS?

. Jafite dopMmyruposky npasuna [yuaa, TpHuBeauTe IpHMepEl.

Yo HOKaZEIBAXOT CXEMBl DMEKTPOHHOIO CTPOEHHA aToMOoB?

UTo mOKAa3b1BAIT AMEKTPOHHbIE QOPMYIR ATOMOR?

. UTo 110Ka3bIBAIOT MEKTPOHHO-TPatdbnyecKkue thopMyibl atoMoB?

. CKONBKO 3HEPreTHYECKHX YPOBHEH 3AMOMHAECTCHA BIeKTPOHA-

MK B ATOMAax 3eMeHTOR niepporo nepuora (H u He)?

. TlocMoTpirre Ta6i. -13. CKONTBKO 3HepreTHMeCKMX YPOBHEH 3anoi-
HAETCA PNEKTPOHAMH B #TOMaX 2NMeMEeHTOB BTOPOTO Iepuoma?

. Mocmotpure Tabmuubl 14 1 15. CKONBKO 31EKTPOHHBIX CJIOEB B
aroMax MEMEHTOB TpeThero nepuana? Yerseproro nepuona’

. B atomax Kakux 3A€MeHTOB TPOMCXOLMT MPOCKOK 3MEKTPOHA

¢ 4s5- Ha 3d-nogypopeHs?

o S IA L b

— s
Y

Vupawcnenun g4 camocmoamensnoi pafomut

1. HUcnonesyitte npasuno [yHma u HAMANIATE 3IEKTPOHHO- rpa~
tuzeckue GOpMYNEL SNEKTPOHHHIX KoHbuUrypanuii g7, p°, d'.

. BpimoaxuTe 3anaHue K tabn. 14,

. Brimonkwte 3apanie K Tabn. 15, _

. B KaKoM 3MEKTPOHHOM Cl0¢ — BHEIIHEM HAW UPeABHEIIHEM
— TIPONCXOAMT YBENHUYEHHE YHCIA MEKTPCHOB B aTOMax paga
NEMEHTOB OT 5,5¢ 10 3pZn?

. CKONBKQ 9/1KTPOHOB HAXOAWTCH HA RHELINEM 3AEKTPOHHOM
ClIoE B aTOMAX PSAa BNEMEHTOB OT 5S¢ 10 3,Zn?

6. CKOABKO 27eKTPOHOB HAXOIHUTCSH HA BHELINCM JNEKTPOHHOM

clioe B aroMax bnaroponHbIX rasop?

e D

th

§ 3.5. IlepuoanvyecKkas cHCTeMa XHMAYECKAX 3JIEMEHTOB
‘ M 3JeKTpoHHOe CTPOEHHE ATOMOB

Teopws cTPOCHHUSA ATOMA MOKA34A, YTO MEPUOTHYECKAsd CH-
crema . M. Mengaeseesa gansieTcst Kiaccupukauueit xuMu -
YECKWX DIEMEHTOR 110 INeKTPOHHLIM CTPYKTYPAM MX aTOMOB.

B 1afn. 16 moka3aHbl 31EKTPOHHbIE CXEMbl ATOMOB 3Ji¢MCH -
toB [—IV nepuogos.

B atomax onemenros I neprona (H 1 He) anexTponE! samon-
HAOT OMMH SHEpreTHIecKUil yposens (K); B aToMax sneMelTOB
I1 nepropa {ot Li mo Ne) ayieXTPoHE! 3anOJHAIOT Ba DHepre-
Tyeckux ypoBHa (K 1 L); B aromax anemenToB I1I nepnona (ot
Na 1o Ar) — Tpu aHepreTryeckux yposHa (K, L u M); B aro-
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max s1emeHToB IV mepuoga (or K 1o Kr) — ueTripe snepreTi-
yeckux ypoeHa (K, L, M 1 N). AHanoridHoO B aToMax a1eMeH-
ToB V MepuoAa 3CKTPOHEI 3aONHAIOT OATh YPOBHeil M T, 1.

Br! BUIHTE, YTO YHCAO 3AMONHAEMBIX 3HEPre THIECKHX YPOB-
Hest (2NeKTPOHHLIX CJOEB) B ATOMAX BCeX DMeMeRTOR TAHHOTO
HepsoIa pasHo HoMepy nepuoaa. TloaTomMy MOXKHO HaTh CleTy-
oLlee OnpeneIcHHe TIepHoIa:

® Hepﬂo,n — 9TO NOCIeA0BATEABHOCTL DJI€MEeHTOB, ATOMbBI KO-
TOPBIX HMEIOT OAMHAKOBOE YHCIIO NIEKTPOHHELIX CAOCH. IT1o
YMCI0 PABHO HOMEDY NIEpHOOA.

B aroMax BceX U3BECTHLIX 2JIEMEHTOR 3MEKTPOHL! 3aII0THS~
10T 0T 1 10 7 3HepreTHUECKUX YPOBHEHN, MOITOMY TlepHOLHIec-
Kas CHCTeMa COCTOUT U3 CeMHM TIepHOIOB.

Kaxnpni nepron HayrHaeTCa HIETOYHEIM METAUIOM (KpoMe
MIEpBOTO [IEpHO/IA), B aTOMAX KOTOPOTO Ha BHEWHEM JJIEKTPOH-
HOM CNIOC HMESTCS OIUH 5-31CKTPOH; JNEKTPOHHOE CTPOeHNS
BHEIUHETO CNos — ns' (7 — HOMED TIepHoa).

Kaxkneiil neprol 3akxaHYrBacTes OMaropodHemm fasoM. B aro-
Max Bcex OraropoaHbIX razos (Kpome He) Ha BHEIIHEM 31EKT-
POHHOM CJI0& UMEIOTCS ABA 5- M IIeCTh P-3NEKTPOHOR, DIIEKTPOH-
HOe CTPOSHUE BHELIHErO CIos rs np” (1 — HOMED NIepHOa).

BoceMb 371eKTPOHOB (31eKTPOHHBIA OKTEY) -— 3T0 MaKCH-
MAaJibHOR YHCHO IEKTPOHOB Ha BHELIHEM 2JIeKTDOHHOM €08
atoMoB. BHelIHMH »AeKTPOHHDBIH CHOM, KOTOPBIH COMEnKNT 8
9JIEKTPOHOB, HA3bIBAETCS 3aBEPINeHHbIM. ATOMbBI BI1aFOPONHBIX
[a30B MMEIOT 3ARCPIIeHHBINM BHCIIHIA oAeKTpoHHEIH c1oi. 3a-
BEPLUCHHOI HA3BIBACTCA TAKXKE DIeKTPOHHAs CTPYKTYpa ato-
Ma rens He — 1s%. 3aBeplueHHbie SNeKTPOHHEIE CIIOH SBIIsi~
I0TCA OYeHb YCTOMIMBBIMH (CTAOWIBHBIMH). ATOMbL BCEX APYTHX
3NCMEHTOB MMCIOT HC3aBepLICHHEIE BHCIIHKE 2HEKTPOHHEBIE
CIIOH.

OnemeHTHl 5Li, |;Na, ,K HaxonaTca B riaBHO# moarpynne
1 rpyuiabE; X ATOMBL KMEIOT Ha BHEIIHEM coe 1 anekTpoH (cM.
Tabn. 16).

DnemenTh 4Be, ,Mg, 5,0Ca HaXoIATCA B IABHON NOAPpYIINE
H rpynnm:; ¥X aTOMEI HMEIOT HA BHELUHEM Ciloe 2 2JIeKTpOHa.

AHUIOTUYHO 2TOMbI 3REMCHTOB FaBHoH moarpymmst IN] rpyn-
o1 (B, ;Al, 5, Ga ¥ p.) UMeIOT HA BHEIITHEM Clioe 3 3leKTpoHa
MTA

CaeposatensHo, THCIO 5NEKTPOHOB HA BHEMIHEM €JI0€ RTOMOR
aneMenroB FAaBHBIX noarpynn (kpome H u He) pasno nomepy
TPYANGI, B KOTOPOH HAXOAATCHA JJICMEHTHI.

IloatoMy riasHYIO OATPYIITY M0G0 TPYIIITEI MOXKHO OTL-
DEACTHTD TakK:
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@ Dtasaaz DOAFPYEHIA — TO BEPTHKALHBIH DAL 3leMEHTOB, ATO-
MBI KOTOPBIX EMEIOT OTHRAKOROR MUCIO BIEKFPONOB B3 BHENI~
HeM HICKTORHOM €]10€. JTOo IHCC PABHO HOMEDY TPYIIRSLL.

DAEMEHTH, KOTOPBIe HAXOMATCH B OUMHOM IIOAIpyIIne, HBI-
HOTCA JMEMEHTAMM-AHANOTAMH, TaK KaK OHH UMEKT HEKOTODBIE
OGLIMe CROMCTBA (COMHAKOBYIO BLICILYIO BAICHTHOCTS, OAUia-
KOBblIe ¢OpMEI OKCHAOE H [HAPOKCHAOS U Ap.). ITH 08iuie ceoil-
CMGa 0GBACHAIOMICA COUNTKOGHM CIMPOCKUEM GHEUIHEZO 3ACKM-
DOHROZ0 cro1,

Tereps MBI MOXEM OBBSICHHTH IPHIHHY IEPHOLHYECKOTO
HM3MECHEHW CBOWCTB 2JIeMEHTOB M MX COCIMHEHUM TIpH yBEIH~-
YeHHM ITOPAIKOBOTO HOMEpP:, T. €. PACKPhITh GUIHYECKUH
CMBica nepuognyeckoro 3akoHa Jf. M. Mceugeneesa.

[Ipy yBenuueHHH MOPAIKOBOTO HOMEPA MOCIeI0BaTeNBHO
YBENHYMBASTCA 0OISe YIMCI0 DICKTPOHOB B 2TOMaX 97eMeHTOR,
a YHCHO ISKTPOHOB Ha BHEILIHEM JMEKTPOHHOM CNOE U3MEHSA-
STCA TIEPHOMUYCCKY (B KAXKIOM [IEPHOTE, KPOME IEPBOro, 3T0
YUCIO U3MeHseTes oT [ y mepBoro semeHTa 10 8 y nOCAeAHETO
3NeMeHTa Ieproaa).

ITepuommueckoe H3MeHEHHe CBOIICTB XHMHYECKHX JIeMEHTOB
M MX COSAMHERUI NPpH YBEIHMERNH NOPAIKOBOT0 HOMEpa 00Bsc-
HeAeTcHA TEM, YTC MepHOIMYECKH OBTOPAETCH CTPOCHHE BHEIIHe=
I 3JIEKTPOHHOTO CJIOA B ATOMAX JJIEMEHTOB.

Bee 3MeMeAThl pasieinioTes Ha 4 3aeKmponimx cemelicmaa,

§=-3DIeMeHTHl (3IEMEHTHI 5-CEMEFCTBa) — 5TO 3NEMEHTHI, B
ATOMAX KOTOPHIX FOCHETHAM 3aTIONHACTCS §-NIOLYPOBSHE BHEII-
Hero 3MeKTPOHHOTO CHOs.

TlepBBie JBa NEMEHTA KaXI0T0 HEPHONA — 3TO S-3JeMeH-
Tel. OHH COCTABIAIOT INaBHbIe fogrpynnsl I w 1 rpymm.

p-DaeMenTHl (3I¢MEeHTHL p-CeMECTBA) — 3TO JJIEMEHTHL, B
ATOMAX KOTOPHIX TTOCHEAHNM 3alI0THACTCH p—nonyposeﬂb BHel-
HEro 3MeKTPOHHOTO CIOA.

B xaxaoM Nnepuone {(KPoOME 11epBOIO M CEALMOTO) MMEETCH
IIECTE p-2IeMEHTOB; OHM HAXOINTCS B KOHIE Neprofa. p-Dne-
MEHTEI COCTABNAIOT TAaBHEBle monrpynns: LII—VII rpymm.

d-DaeMeHTHI (3/1EMeHTEI d-ceMelicTBa) — 3TO DIEMEHTE], B
ATOMAX KOTOPBIX TOCTCIHIIM 3aTIONHASTCS d-TIONYPOBEHE TIpei-
BHELIHErO MEeKTPOHHOIG CHOs.

B IV—VI GOMBLIMX ICpHOIAX MMEETCA TI0 IECATDh d-3/IeMEH-
T0B. B IV M V 11epHonax OHM HAXOISATCH MEXKIY S~ ¥ P-DJIeMeH-
TaMH. d-DJeMeHTHl COCTARIAIOT NMOOOYHAIE MOATPYIIB BCeX
BOCHMH IPYTIL

ChopmMmynupyeM onpencicHHe nodboYHON! OArPYIHILL.
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IToGounas noATpyRAna — 3TO BepTHXKAALHEI paa d-33eMeH-
TOE, KOTOpLIE HMEIOT OHHHAKOBOC CYMMAPHOS WACAO FHEKT~
poHOB Ha d-OAYPOBHE MPEABHCIIAETO CAOA H S-TIOAYPOBHE
BHELINETo Cofl. DT0 YHCAC OOLIYHO PABHO HOMEPY rPYLmbI.

Hanpunep:
TToGouHas nmoarpynmna IV rpynn'm
»nli 1522522p63s23p64323d 2
48

wZr ... 35°3p%4s 3d " 4p°55°4d ?
T4

Mo6ounag noarpynna VI rpyoos
2Cr 15°26°2p°3573p%45'3d °
6E

aMo ... 35°3p%453d"4p%55'4d°
6 :
f-DnemenTrl (3€MeHTH! f-CEMEHCTBA) — 3TO IMEMEHTHI, B

aToMax KOTOPBIX [TOCASIHHM 3anomnHAeTcs nonyposem.. DG~
TBETO CHAPYXH DISKTPOHHOTO CIHOA,

JF-Onementh! naxoanTes B VI u VII nepuopax. Kaxaerid us
STHX IEPHOAOB COTEPKUT 14 f~31eMEeHTOB, f-DAeMeHTaMH AB-
AAIOTC JAHTAHOMIBI M aKTHHOUIEI, KOTOPbIe pACIIOaraloTesl
B HHXXHEH YaCTH NTEPHOAUYSCKOH CHCTEMBI.

Woa 1 @hth B S e

—
-

Bonpocu dua Kormpoan

. eMy paBHO YMCIIO MEKTPOHHBIX CIOEB B aToMax Bcex oJe-
MEHTOB JAHHOTD neprona?

. Yto Taxoe nepyHon?

. [Touemy mepHOaMMECKAd CHCTEMA BAEMEHTOB COCTOMT H3
CeMH MepuHCIoB?

. Yemy paBHO MAKCHMAIbHOE YWCIO IMEKTPOHOB ‘HAa BHEILHEM
3NMEKTPOHHOM cnoe aToMa?

. Kako# 3neKTpOHHBI ¢A0il Ha3HBAeTCH 3aBEpILEHHEIM?

. ATOME! KAKHX 37eMEHTOB HMEIOT 3aBePIIeHIEIA AIeKTPOHHBIH
cnoii?

. Hemy paBHO HYCIO 3NEeKTPOHOB Ha BHEUIHEM CIIOE ATOMOB
SMEMEHTOR IMABHHIX NOATPYNR?

. Yro takoe riapHas noarpymnma?

. Kax Ha3nBaloTcsa BIeMeHTH, KOTOphie HaXOZATCH B ORHOH
nogrpynmne?

. YeM OBGBACHAIOTCA HEKOTOPHE 06LINe CBOMCTBA BAEMEHTOR

ORHON THaBHOH moArpynmsi?

. YeM oObACHAETCA MEPHOLKYECKOE M3MEHEHHe CROMCTE XU-
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13.
14,
15,

16,

108

MHYECKHX 3/IEMEHTOB H MX COeIMHeHHN IIpH yBeaHUCHHK
NOpSAIKOBOTOG HoMepa?

Kakue 3neMeHTH Ha3bIBaWOTCA S-3NeMeHTaMhn? CKoOnbKo
$~371€MEHTOB B KaXIoM HepHome?

Kakue aneMenthl HaswlBawTes p-sneMentaMu? Cxonpko
P-3JIEMEHTOB B KAXIOM Iepuole (KpoMe MepBoro M ceIbMoro)?
Kakue aneMeHTH Ha3sbBaloTcs d-3neMeHTaMu? CKONLKO
d-3NMeMeHTOB B KaXaoM GoeloM nmepuope?

Kakwue 31eMeHTH Ha3HBawTcH f~aneMmeHTamu? B Kakux me-
PHOIAX HaXOAATCA M THE PACHONAraotcsd B NepUOANYecKO
cUcteMe f~aneMeHTH?

Uro Takoe noboyHag noarpynmna?

Ynpaxcnenua 049 camocmonmeaviol paGomyt

. Ilo nonoxeHn0 3M¢MeHTOB B HEPHOSHYECKOH CHCTEME Ofi-

pefelHTe YHCIG WIEKTPOHHBIX CNOCE W YHCAO 37eKTPOHOB
Ha BHEIIHeM JJeKTPOHHOM CJIoe B AToMax: a) yrmepoaa ,C;
0) ceprl (S; B) ue3na ;Cs; r) kKansuua ,,Ca; i) BucMyTa & Bi;
e) oja .;I; X} kceHoHa Xe. HanuwuTte and Kaxmoro M3
STHX YIEMEHTOB JEKTPOHHYI W 3JMEKTPOHHO-IPadHYeCcKYIO
¢$OPMYNEI BHEIIHErO 3MEKTPOHHOIO CNOL.

. YKaxmTe, K KaKOMY 3REKTPOHHOMY CeMEACTBY OTHOCHTECS

KaXaplif H3 Cneuyiomux 3neMeHTOR: a) (C; 6) Ba; B) ,Nb;
1) ;Br; o) »Rb; e) ,,Fe; %) ,Cl. Kakoit nogyposenp 3amou-
HieTcd NMOCAEIHHM B aTOMax 3THX 3Me¢MeHTOB?

. Ilo SJHEKTPOHHOH d)OpMYJ'IC BHEUIHETQ 3NMEKTPOHHOIO CIOA

ATOMA OMpeZennTe, KaKoit 370 sneMent. Hanumnre ero ua-
3BaHmMe, CHMBOJ ¥ MOPALKOBHIN HOMED: a) 35°3p"; 6) 4574p°;
B) 25°2p%; 1) 55°5p°; 1) 65°6p%; e) 55°5p° %) 35°3p . K KakoMmy
3eKTPOHHOMY CeMEHCTBY OTHOCHTCH KaXIbIil U3 STHX 37e-
MEHTOB?

. YeMy pasHO ofillee YHCIO 5-DIEMEHTOR B MePHOTHYeCKOM

cucteme? HanumuTe cCHMBONB M IOPSAAKOBLHIE HOMEPa BCEX
S-971eMCHTOB. - '

. ATOMBI KaKUX TPEX DACMEHTOB MMCIOT CTPYKTYDY BHEUIHEro

WIEKTPOHHOTO cnod 45’7 Hanuiinre WX CUMBONSL M HAZBAHHA.
K KaKUM 2JIeKTPOHHBIM ceMEeHcTBaM oHM oTHOcHTCA? YeMm
OTNHYAKTCH OHHW TIO 3NEKTPOHHOMY CTPOEHHIO?

. ¥V Kakoro srneMeHTA HayWHaeT 3anoiHAThCH 3d-NOIypOBeHs?

CKOIBKO 2JIEKTPOHOB Ha BHELTHEM CJIOE aTOMA 3TOTO 3MeMeH-
Ta? ¥ Kakoro aneMeHTa 3aKkaHUYHBAeTCd 3AMONHeHHe 3d-mo-
nypoBHA? CKOABKO NIEKTPOHOB HAa BHEIIHEM CI0€ aTOMa 3TO-
0o SneMenra’?

. ¥ Kagoro sjieMeHTa HAYMHAETCs 3allonHeHue 4p-1onypoBHA

H ¥ KakKoro JJ¢MeHTa 3aKaH4yHBaeTca?

. OHPEHEHHTE [TOMOXKCHHE DNEMCHTOB B HCpHOHH‘!eCKOfI CHC-

TeMe (Mepuon, Mpynna, NOAFPYINa) Mo 2JMeKTPOHHBIM ¢hop-
MYNaM:
a) 15°252p%357 3%,



6) 15725°2p°3573p%45%3d° (unm 15725%2p%3523p°3 d%45%);

B; 15°2572p%35°3p%4s™3d'® (mnm 15°25°2p%35°3p°3d%457);

r 15220 ;

o) 1525°2p%3s';

e) 1525°2p°35%3p°45%3d"4p° (mnm 15725°2p°35°3d"%45%4p%);
*®) 157250,

Modens perwienus 3adanus &
157 25 29° 35
e N et "t
B arome TpH 3meXTPOHHEIX cNoOs, 3HAYAT, aneMeHT Haxonuted B ITT
AepHOZE.
TMocne HUM B aTOME 33MONHAETCS 5-IIOOYPOBEHD, CACAOBATENLHO,

9TC SIEMEHT TIABHOH noprpymist, Ha BHellHeM 3IeKTPOHHOM CITOE aTOMa
HAXOMATCH ABA IACKTPOHA, N03TOMY 310.91eMeNT 11 rpyrinel Maznui Mg.

Teer Ne 3
mo Teme: «CTpoeHne aTomas
(Hucno npasusvHoix omeemos — 0)

Bapuarr I
1. YeMy paBHO MacCoBOe 4HCIO aToMa?
® YHCAY TIPOTOHOB ® YHCAY HEWTPOHOB
" BaToMe B aTomMe
® YUCHY HYKIOHOB ®© YUCITY SIIEKTPOHOB
B aTOMeE B aTOMe

2. YeMy PaBHO YHC0 HEUTPOHOB B atoMe 11 P ?
® 31 ® 16 ® 15 @© 46
3. Kakoe KBaHTOBOe YMCJIO XApaKTEePH3YeT HaIllpaBleHHe
BEKTPOHHOIC 06/1aKa B IIPOCTpaHCTBe? :
n ® / ® m, ® . my
4, Kaxue 3HaueHHs [TPUHYMAaeT MarHUTHOE KBRHTOBOE “ICIIO
Juts opbuTanci d-nmogypopHs?
0,1,2 ® ' —2,-1,0,+1,+2
® -1,0,+1 © 1,2, 3
5. Yemy paBHo yncno opbutaneii Ha f~ronyposne?
1 ® 3 5 © 7
6. ATOMBI Kaxoro 3/71eMeHTa HMEIOT 31eKTPOHHYIO KOHdU-
TYPALHIO BHEITHETO CI0A: ... 45°4p™?

@ 3sBr ® N 13AS (HPAY

BapuanT 11 ,
1. YeMm oTImyaiorcd aToMbl H30TOIIOB OAHOT'O 31eMeHTa’
&) YHCIOM ITPOTOHOB ® YHCIIOM HEHTPOHOB

B YHCITOM 3NEKTPOHOR @©  3apuaoM sapa
2. YeMmy paBHO MacCOBOE YUC/I0 a30Ta ;N, KOTOpBI#A Comep~
KUT 8§ HEMTPOHOR?
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@ 14 15 ® 16 ™17
3. Kakoe KBaZHTOBOE YHCJIOQ XapaKTePHIYET pasMep MIeKT-
poHHOTO 0bnaka?
@ n ® ! m, © m,
4, Kaxue 3daueHus [IPHHUMAET opOUTAIBHOE KBAHTOBOS
YWCAO 15 BTOPOTO SHEPIETHUSCKOTO YDOBHA?
(A 0, 1,2 B —2,~1,0,+1, +2
® 0,1 © 1
5. Kak 0603HayaeTcs NogypoREHb, UTH KOTOPOTO # = 4 U
=07
@& 4f ® 4d ® 4p D 4s
6. ATOMBI KAKOTO 37i¢MEHTa UMEIOT IEKTPOHHYIO KOH(H -
TYPALIMIO BHELTHETO CI0%: ... 35°3p*?

@ (€ ® 1,8 ® 1S @ »Cr

§ 3.6. 3aBHcHMeECTE CBGHCTB 3MEMEHTOR
OT CTPOSHNA AX ATOMOB. 3HaYeHHe
[EpHOTHYECKOTrO 3aK0HA H NepHoTHYecKoH
cucremsl 3neMedron JI. M. Menneneesa

Teopusi CTPOCHMSE ATOMOB OOBICHSIET TIEPHOIMMNECKOE M3MeHe-
HMe CBOHCTB 21EMEHTOB TP YBEIHUESHHH ITOPSIKOROI0 HOMEPA.

Baxuefimumut cROMCTBAMMY 2IEMEHTOR ARAARTCA METATIMY-
HOCTh (MeTannuIecKue CBOHCTEA) 1 HeMEeTALTHYHOCTS {HEMe-
TANIHYECKUe CBOHCTBA).

MeTalIHIHOCT — 3TC CITOCOOHOCTE ATOMOB DMIEMEHTA 0T-
JaBaTh 31eKTpoHbL. KonnuecTBeHHOH XapaKTepUCTHKOMR MeTan-
JUYHOCTH BIEMEHTA SARISIETCH 3Heprus Honuzauy (1),

DHepPrua HoHM3AIME ATOMA — 3TC KOMHYCCTBO 3HCPTHHU, KO-
TOPOE HEOOXOIMMO UTT OTPRIBA ANCKTHOHA OT ATOMA IMEMEHTA
(3), T. ¢. 115 OIPERPAINEHHS ATOMA B MOJIOXKHTENBHO 3apsSXKCH-
Hblil MOH:

FN+1=0"+¢

Yem MeHbule 3HSPIUA MOHW3IALIMH, TEM JIeTHS ATOM OTadeT
ACKTDOH, TEM CHIABHEE METAIMYECKUE CBOICTRA NEMEHTA.

HeMeTAUIHIHOCTE ~ 3T0 CITOCOBHOCTE ATOMOB JACMEHTA
APHCOCAHHATD IEKTPOHLI.

KommdaecTBeHHON XapaKTepHCTUKON HEMETAIIMYHOCTH Bie-
MEHTa ABIAETCA CPOACTRO K 21eKTpoHy (E,,). Cponetso K s5ek-
TROHY — ITO IHSPIts, KOTOPAs BLIACTACTCA HPH NPUCOeTIHE -
HYU 9NEKTPCHZ K HEHTPANBHOMY ATOMY, T. €. TIPH IIPEBPalleHUH
ATOMA B OTPUIATENBHO 3aPSXeHHBIA HOH:

?’+e=3 +E,
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Yem GoNBILE CPOACTBO K ZICKTPOHY, TEM JIEre aTOM PHCO-
eIUHSICT SIEKTPOH, TEM CHbHEE HEMETATNMYECKUE CBOWCTBA
3IEMEHTA.

VHMBEPCANTBLHOM XapaKTepUCTUKON METAIVIHYHOCTHA M HEMe-
TATUTHYHOCTY 2JAEMEHTOR ABJISIETCA INEKTPOOTPRIATEILHOCTD
aneMenta (30).

@ DJeKTPCOTPANATEILROCTS EMEHTA XapAKTEPH3YET COCO0-
HOCTDh €70 ATOMOR NPUTATHBATH K cefe 2JIEKTPOHBI, KOTOpbIE
YIACTBYIOT B 00Pa30BanuH XAMHYECKHX CBA3CH C JPYFHMH
ATOMAMH B MOJIEKYJe. :

Yem Goavuie Memaniauunocms, mem mensue 30.

Yem Goabiue HEMEMAAAUMHOCHY, MeM Goaviue 0.

TIpu onpeneneHuy 3HAYEHW OTHOCUTETLHOM 3AEKTPOOTPH ~
1IATeABHOCTH PATIHDIX JNIEMEHTOB 33 eMMHKILY ipuHsTa 30
mwrad {Tabn. 17).

Tabnuya 17
OTHOCHTENbHAA NEKTPOOTPULATENLHOCTED JJIEMEHTOB
I—IV nepuonos

1 Il 11i v ) VI Vil VI1II
| _ H . He
2.4 —
5 Lif Be] B G N 0 F Ne
. LD 1.5 2,0 2,5 3.0 3.5 4, —
3 Nal M Al - Si P S Cli- A
0.9 1,2 1.5 1.8 2.1 2,5 3,05 —
K CalSc Ti v Cr Mn Fe Co Ni
4 0.8 1,041.3 1,5 1.6 1,6 1,5 1.8191,9
Cu Zn Ga Ge Se B K
1,9 1.6 l,fJ 1.8 2A(§‘ 2, 2.3 —

PaCCMOTpP!M, KakK H3MEHAIOTCA HCKOTOPRBIC XapaKTEPHUCTH~
KH 2JIEMEHTOB B MAIBIX IEpPHOHax CJeBa HallpaBo:

Manbii nepuaon (I n 111)

— 3apan anep ATOMOB YBENIHYHBAETCA.

— Ywucno 2MeKTPOHHBIX CAOEB ATOMOB He H3MEHSIETCH.

— YHCNO 3;1eKTPOHOB Ha BHEILHEM CJI0€ aTOMOB YBEJIM4M-
Baetes ot 1 o 8.

— Pauyc aTOMOB YMEHBILIAETCH.
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— IpoyHOoCTE CBA3K SMEKTPOHOB BHEIHETD CJIOA ¢ APOM
YBETHMHBAGTCA.

— OHeprust HOHU3ALNN YBETHIMBACTCH,

— CpoacTBO K NeKTPOHY YBENUYHBAETCSL.

— DHeKTPOOTPHLATEBHOCTH YBEIHYHBACTCS.

— MeratHYHOCTE 3NEMEHTOB YMEHbBIIAETCA.

— HeMeTanmpyHOCTh 31eMEHTOB YRETUYHBAETCA.

B 0oabimX RepHOIaX ¢ YBEIMYEHHEM 3apsina AAep eKTpOH-
HOE CTPOEHHWE ATOMOB U3MEHAETCS CIIOXKHee, MeM B MaJIbIX Te-
puonax. IloaToMy U H3MEHEHHE CBOHCTB MEMEHTOB B DOIBLIMX
nepHonax GoJsiee CNOXHOE,

PaccMOTpHM 5TO M3MEHEHHE CBOMCTB Ha NPHMEpe YCTRED-
TOro repuoaa. OH HAYMHAETCS, KaK ¥ Majibie NIEpHOlbI, ABYMS
s-aneMedTamd — K 1 Ca, B aTOMax KOTOPEIX Ha BHEHIHEM CJIoe
HAXOIATCA COOTBETCTBEHHO 1 M 2 DMeKTIpPoHA. DTH 3NEMEHTH
HMEIT HauGOJBIIHE PaTHUYCE ATOMOB CPEaN BeeX 3ICMEHTOB
IV neprona, noOsTOMY 2/1eKTPOHBI BHELUHETO C0s ¢1abo CBs-
3aHB C ATOMAMH, H 3TH 2J€MEHTHI SBASIOTCI THITHYHEIME M-
TARNAMHE. DTH 2IeMEHTH UMEIOT CaMbi¢ HH3KkUe B IV nepuone
suaverus 30,

B aToMax clemyioUInuX FJECATH WieMeHTOB (0T Sc mo Zn) 1ipo-
HMCXONAT 3aiI0MHEHHE d-TIOAYpPOBHSA TIPEIBHEIIHETO CI0A; HA
BHELIHEM C/IOE YHCITO MICKTPOHOB B aTOMAX BCEX BTHX 2IIeMEH-
To8 papHo 2 wid 1 (Cr, Cu). Paguycst aToMOB d-31eMeHTOB MaJjio
paznuyaoTcs Mexay coboii. IToaromy d-31meMeHTEI MTOXOXU Y10
CBOMM CBOHCTBAM — BCE OHHM ABIAIOTCA MeTajLlaMH (HO MeHee
axkTuBHEIMH, 9eM K 11 Ca, KoTophie MMEHOT MEHBLTHE 3apAIbl AIED
% GOnplMe pasuychl aToMoB). D0 Beex d-anemenros IV nieplio-
Jla ¥3MmeHsieTca s HeGonsinoM nuTepsate ot 1,3 o 1,9.

B aromax focireHHX uiecTH aneMenToB IV nepuona (or Ga
Jo Kr) sanonusercs p-NofiypOBeHb BHEIINETO CAOS, [I03TOMY
KOJMUYECTREO MIEKTPOHOB Ha BHEILHEM CJIOE YBENTHUHBALTCS OT
3 mo 8. PamMychl aTOMOB 3THX JIEMEHTOB YMEHBIIAKTCA CJIERa
Hampapo. YMCHBINEHHE pajaiyca ATOMOB H YBETMUYCHUE YnCaa
3IEKTPOHOB HA BHELIHEM CIIO¢ ABNAOTCA IPHIHHON YMEHEIIe-
HIS METATIIMHOCTH ¥ YBETMNSHIS HEMETAUTHYHOCTH DIeMEH-
TOB ClieBa Hanpaso. D0 3THX 3TEMEHTOB H3MeHdeTes oT 1,0 y
Ga no 2,8 y Br.

PaccMOTpHM, KaK H3MEHSIOTCSA HEKOTOPBIE XapaKTePHCTH-
KH DJeMEHTOB B TI3BHbIX ITOArpyIINax ¢BepXy BHU3:

112



— Yucio 3AeKTPOHHBIX C0SE ATOMOB YBEIHYHBACTCH. |

— Yo 3;IeKTPOHOB HA BHEHIHEM CJIOE ATOMOB OH-
HaKOoBO.

— PagHyc aTOMOB YBENTMYHBAETCSL,

— HpouHooTs CBA3H BAECKTPORGB BHEIIHETO CAOA C
AApOM YMCHBIIACTCHA.

— DHeprrus MOHWM3AIMH YMEHBIIIAETCS.

— CpoIcTBo K 21eKTPOHY YMeHBIIAeTCH.

— DJCKTPOOTPHIATEILHOCTD YMEHBIIIAETCS.

— MeTALMHYHOCTD JIEMEHTOB YBSTHIHBASTCS,

— HeMeTammHIHOCTD 3/1eMEHTOR YMEHBLIAETCA,

<;:::<-u-13:no:1 0> w> 5

B Manblx Meprofax 3aKOHOMEpHO U3MEHAeTCH BbicIHasd Ba-
JIEHTHOCTS DJeMeHTOB: BO BTopoM neprone or Iy Limo Vy N; B
TperseM neprone or I y Na go VII y Cl, B 6onslioM yersepToM
NEPHOAE BHICUIAS BAIEHTHOCTE YRenHyuBaercd ot 1y K azo VII
y Mn; y cienyromux aneMeHTOR oHa oHkaercsa 1o 11y Zn, a
nmoToM cHoea yeeamuusaeTced oT [l y Ga no Vil y Br.

INepronuyeckoe U3MeHeHHE BRICLLEH BANEHTHOCTH 0OBsIC-
HACTCA TIEPHOAHISCKHM H3MEHEHHEM YHCTIA BATEHTHBIX 3J1eKT-
POHOB B aTOMAax.

BaneuTanie 3AEKTPOHBL — ITO NMEKTPOHBI, KOTOPBIE MOTYT
Y44CTEOBATE B 00PA30BaHHH XUMHUYECKHX CBA3EHH,

B aroMax s- ¥ p-D5NeMeHTOB BaJCHTHEIMM SBISIOTCH, KakK
TIPABUIQ, BCE ANEKTPOHE! BHEITHETO GO,

B aTomax d-sremMeHTOB BANEHTHBIMH SBISIOTCSH SIeKTPOHb!
BHEIHEro ¢nod (2 MK 1), a Takke BCE WM HEKOTOphie d-351eK-
TPOHBI [IPEABHEILHEDNO CHOA.

YHes0 BaNeRTHBX 31eKTPOHOB LI GoNbIIRHCTRA 31¢MEHTOB

PaBHO HOMEPY I'PYIEObI.

3nauenne nepuoduueckoezo 3axona
u nepuoduieckolf cucmemst 2aemenmos . H. Menodesecsa

VYuyennie pazubix ¢TpaH — Y. Ommudr 1 k. HeioneHne (Ax-
), K. Tiomd u A, IHaukypryd (Ppannus), K. Jdebepéiinep
u JI. Méitep (Iepmadus) ¥ Ipyrue NHITAIHCh KAAcCHPHULIEPO-
BaTb XMMHUecKHe 3eMeHTH, OHN YCTaHOBUIM CYLUIECTROBAHHE
TPYTI, TIOXOXWX TI0 CBOHCTRAM 3JIEMEHTOB, HO HE O0HAPYXWIN
B3aMMOCBA3b BCEX XMMUYECKHX IEMEHTOB, DTY B3aMMOCBA3h
OTKPbLN BENHMKHI pycckuii yuenniit [, H. Meunaenees 1 Boipa-
3UJI €€ B IepUOIMISCKOM 3aKoHe. Ha ocHOBE MepUOaHYEcKOro
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~axoHa Jl. . Mennences npenckasan CyleCTBOBAHME IBEHA,L
11aTH BIIEMEHTOR, KOTOPHIC B TO BpEMS €1ie HC OBELIH OTKPLITHI,
H OIIPEIeNiI UX TIOI0KEHUE B TEDHOTUYECKOH cucteMe, CROM-
CTBA TPEX W3 3THX 3JEeMEHTOB OH HOAPODHC ONHCAN M YCAOBHO
Ha3BaJl MX «3Kab0pOM», «OKAATIOMIHUEM» U «IKACHINIIHEM»,
TAK KaK CUMTan, 4TO 9TH SIEMEHTEL IOMKHE] DBITE TOXOKY 110
CBOMCTBaM Ha bop, amoMMHHAN U KpeMHHI. Yepes HecKoabKo
set (ewie npK Ku3uu MeHzeneena) 3TH 3neMeHTh! ObLIW OTKPHI-
THI ¥ ITOAYYHAM HAZBAHUSA — raiui (Ga, cxammn Sc H repMa-
Huil Ge.

DusuvecKuit CMBICI IIEPHOTHYIECKOrO 3aKOHA CTall IOHATEH
rocie cO3IaHUs TCOPHH CTpocHUA atoma. Ho caMa aTta Teopus
pa3BHBAJACE HA OCHOBE NEPUOAUYESCKOTO 3aK0HA M IIepHOIHA-
YeCKOH CHCTEMEL.

Iepronmmyeckyit 3aKOH ~— OZHH 13 OCHOBHBIX 3aKOHOB ApH-
po/Isl ¥ BaXHeHINMA 3aKoH XuMuH. CoBpeMERHBIN JTan pas-
BUTHUA XMMAYECKON HAYKH HAYMHAETCA ¢ OTEDPBITHA [TepHOIH -
qecKoTo 3akoHa. OH moMoraeT ydeHbIM CO3[4aBaTh HOBLIE
XHMUYECKHe DRIEMEHTL! M HOBBIC COCOMHCHH DJICMEHTOB, 110~
JIY4ATDb BEIIeCTBa € HYXHBIMY CBOACTBAMHT. JTOT 3aKOH Mrpa-
&T BOKHYIO pOAb B PAsBUTHY BCETO ECTECTEOIHANMA (Dusuxy,
610MOTHH ¥ APYTHX HAYK).

Tepronmueckuii 3aKon vMeeT Gonpitioe dunocobokoe 3Ha-
YeHHE — OH MOATBEepAN Hanbosiee 001IHe 32KOHBI PASBHTHA
NPUPOTDL.

Bonpoctt dan kKonmpoas

1. YTo Taxkoe MeTasmEYnoCcTh 2ieMeHTOR? YTO apAseTca Konu-
YeCTBEHHOH XAPaKTePHCTUKON MeTa/MIHoCTH?

. Yro Takoe HeMeTAIMYHOCTs eMeHToR? UTO fiBngercs Ko-
JHYECTBEHHOW XapaKTepHCTHKOR HEMETANINYHOCTH?

. UTo XapakKTepH3yeT NeKTPOOTPHUATEABHOCTE?

. Kax M3MeHqI0TCH PALUyC ATOMOB, IHEPTHS MOHHU3AIHA, CPOJ-
CTBO K IEXTPOHY, IEKTPOOTPHLIUATENIHHOC T, METALTHYHOCTh
¥ HeMeTIHYHOCTE DAEMEHTOB B Mantix nepuosax’?

. MHoyemy d-3neMeHTH ONHOTO NepPHOIa TNOXOXH IO CBOIi-
creaM? Ilodemy Bee d-3NMEMEHTHl ABAAIOTCS METATIAMH? )

6. [louemy B IMIIABHEIX MOAIPYIaX CBEPXY BHHU3 METAIHUHOCTE
JIEMEHTOR YBEIHMUHBAETCH, A HEMETANIHYHOCTE YMEHBIIACT-
ca? Kak uaMmeHsietcsl D0 B rnaBHbeIX noarpynnax?

. Kaxme 5neKTpOHLI HA3BIBAIOTCH BACHTHRIMH SJEKTPOHAMU?

. Ho-{emy BRICIAS BAJICHTHOCTE JJICMEHTOR H3MEHHETCH TIEPpU-~

oxudecKku?

Kaxue 3neKTpOHS SBAA0OTCT BATEHTHHIMH B aTOMax §-, p- H

d-2:1eMeHTOR?

. Kaxoe 3HaYeHUe HMEKT NepHOANYECKHUH 38K0H H MepHOIN-
yeckan cucrema ameMmedTon 1. V. Meuneneesa?

Eo VTR ]

Lh

e N A
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10.
11.

12,

13.

Ynpaxcrenus daa camocmormentioi pabomol

. o nonoxeHino 31eMeHTOB B NepHOAHYECKOH CHCTEME ON-

penenuTe, Kakod ajleMenT umeeT Gompmuyvio 30; 66mbwmi
paxMyc atoMma:

a) itog 5! wau 6pom o Br;

0} OJIOBO 55N WM HOZ l;

B) MarHuf Mg unu Oapuit ssBa,

1) pTyTs g Hg uam actar AL

1) dochop ;P wnu ucmyr 4;Bi?

Oteer 0OBICHUTE. '

. Mbuupgx ;;As 1 6poM 5. Br sBngiores HemetauiaMu. Mertan-

JIOM MM HEMETUINOM ABIAETCA CelleH ;,Se?
. Kakoi anemeHT uMeeT caMyio 6onbinyio 30?7 Iouemy?

. Hanummre cuMBOAB BCEX METANIOR TPEThErO MEPHOMA, CCAH

NMepBbIM HEMETANIOM B 3TOM MEpHOe ABIACTCH KpeMHMI?

. HanumMre CHMBONH BCEX HEMETALTIOB BTOpDOro nDepuoaa,

eC/Ii MepPBEIM HEMETAJIIOM B 3TOM NepHole sBhueTcd Gop?

. HanmumyTte ¢UMBOB! BLeX HEMETAUIOB TNaBHOM GOAOTPYIHB

V Tpyins, ecrd U3BECTHO, YTO B 5T0i NOATpynae ABa e-
MeHTa HRNAIOTCH MeTaunaMu?

. B rnapHeIX moarpynnax AByX TPYII HAXOAATCH TONSKO MeTal-

nel. Kaxkue 310 rpynne?

. Kax paMeHdgeTcst YuCio JIEMEHTOR-HEMETANIOB B NTABHBIX

noarpynnax I—VII rpynn?

. CKOMBKO METAUIOR B UETBEDTOM IEPHOINE, eC/IH H3BECTHO, ITO

NEPBBIM 3NIEMEHTOM-HEMETATLIOM B 9TOM NEPUOIe ABAACTCA
MBIULESAK 1, As?

CKONBKO BANEHTHBIX 3IEKTPOHOB B ATOMAX CIEAYIQUIMX J7e-
mentoB: (Be, 5B ,Cl M, oSn, ,Mo, (C, (S?

ATOMB! KAKHX 31eMCHTOB — METAJUIOB WIH HEMETAJLIOB —
HMeT 00BMHO HOIbIIEE YHCAO 3AeKTPOHOB Ha BHELIHEM
2/eKTPOHHOM cnoe?

Hamuwiite ¢cUMBOIIN BCeX 3TEMEHTOB, aTOMBL KOTODRIX cogep-
XaT ATk BANEHTHBIX 3eKTpouos. Hanuinre hopmysikl Boic-
IHHX OKCHII0B 3THX 3MIEMEHTOB.

Kako#f 3 gByX 2neMeHTOB oOrafaeT Golge BRIPAXEHHBIMI -
HEMeTATHYeCKUMHY cBolicTBaMu: a) C wnu Si; 6) Ct unu 1,
B) N uiu As; 1) S ww Se?

§ 3.7. Xumnveckas c883L M CTPOCHHE BELecTna,
Kopanentnas ceasb

B npeamayumx naparpadax 6bUIH paccMOTPEHL] OCHOBH

TeOPHUH CTPOSHME ATOMA, KOTOPBIE HEOOXOMUMEI JUIH ITOHKMMA~
HUA CTPOCHKA BEHIECTB.

Pa3sHble BelIeCTBa MMEIOT pasanuHoe cTpoeHue. Cpeay HUX

TONLKO 0/1aropoaHble Ta3sl — 2eauil He, veon Ne, apeon Ar, xpun-
moH Kr, kcenon Xe u padon Rn — cylleCTBYIOT B BHJe ¢Bofoa-
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HbIX (H30JHPOBAHHALIX) ATOMOE. DTO 00YCIOBICHO BEICOKOH ye-
TOHYHBOCTRIO HX BICKTPOHHBIX CTPYKTYD (3AeKTPOHHBIH IYO-
ner 158y He u onexTponHbIi OKTET ns’np® Ha BHEIIHeM Ciioe B
aTOMaxX OCTANBbHEIX §JIarOpOAHEIX TA30B).

Bce npyrue BelecTBa COCTOST U3 CBA3AHABIX aToMOB. CHIIbI,
KOTOpPBIE ODYCIOBIMBAIOT CBA3L MEXKIY ATOMAMH, ITONYYHAH
HajBaHMEe «XMMHYeckas cBsasb». [1o crOell NpHpoOIe 9TH CHAbE
SABNSIOTCS DIEKTpOcTaTHuecKuMM. ORI NIpCICTaBNAWT coboii
pa3fiuvHbBIE BUAK B3aWMOACHCTBHUS  BACKTPHYECKIX 3apSI0B
{DNEKTPOHOB M A4S B3AUMOACHCTRYIONINX ATOMOB).

PeaynbraToM CBA3LIBAHWS ATOMOB ABJISETCA 06pa3oBaHHe
Gonee CIOXHBIX CTPYKTYD — MOAEKYN, MOJEKYISAPHLIX HOHOB,
CBOOOANLIX PAHKANOB, A TAKKE HOHHBIX, ATOMHLIX H METAJiH~-
YecKMX KPHCTALIMIECKHX PeIieToK, ‘

CyIecTBOBAaHUE STHX CTPYKTYP 00YCIOBICHO PA3HMUHEIMU
THTIAMW XMMHYECKO# CBA3H. BaxkHeHIMe H3 HUX, KOBATEHTHAA,
HOHHa3d, MeTAIHIECKAA, BODOPOIAAA CBA3H.

Koganenmnan céaze ABNACTCS NPHIUHON 00pazoBaHMus 60Nb-
IMMHCTBA MOJIEKYA, MOJNIEKYIASPHLIX HOHOB, CROOOIHAIX pagu-
KaJIOB 1 ATOMHEIX KPUCTATITMYCCKUX PELICTOK.

Honnan c6a3s 0BYCTOBIMBAET CYILECTBOBAHVE MOJCKYI
MOHHEIX COeOUHEHYH 1 HOHHEBIX KPHCTAJUIMYECKHUX PeNIeTOK.

Memannuneckas c623b CYHIECTBYET B TIPOCTHIX BELIECTBAX ~—
MeTamax.

Bodopodnas ¢ea3b CYIIECTRYET 8HYMPU MONEKYR OTHEABHBIX
BEINECTB, 4 TAKIKE BOIHUKACT Mewdy MOJ‘ICK)UI&MH HEKOTOPBIX
BeUICCTR.

PaccMOTPUM KaXIblil M3 3THX TUIIOB XMMHUYECKOH CBA3H.

Kosarenmnan ceasn

Tipu oOpasoBativy XMMUMECKON CBS3M MEXAY aTOMaMu
[TIABHYI POAbL HIPAIOT UX BAJIEHTHLIE 3MEKTPOHBI, T. €. DJIEKT-
POHBL, KOTOPHIE HAXOAATCA HA BHOITHECM BIICKTPOHHOM Clioe |
HAUMEHee IIPOYHO CBA3aHbI C SIPOM aTOMa.

Kak yxe 65110 OTMEYEHO, CAMBIMM YCTOHYHBEIMU ABIIAIOT-
CHl BHEUIHHE SACKTPOHHBIE 0BONOYKH 6maroponHpIx rasos (1
u ns°np’), ATOMBI IPYTHX 2MEMEHTOB TIpH 06Pa30BaHIH MOJIE-
KYJI CTpeMsITCs TIPUOBPECTH YETOMIHBYID BOCEMUINEKTPOHHYIO
(OKTeT) HAM OBYX3NEKTPOHHYIO (ayOneT) obonouxku, Kakum
06pa3oM 9TO TIPOUCXONUT?

B 1916 & I H. JIstonc (CILA) BBICKA3A] MEBICIB O TOM, YTO
XMMHUYECKas CBA3k BOJHHMKAET B pe3yibTaTe 0bpa3oBaHms ob-
HIMX 3IEKTPOHHBIX BAP MEXTY B3aHMOAEHCTBYIOMMU ATOMa-
MM. DTa 1Ies JIeTNa B OCHOBY TeOPHH KOBAJIEHTHOH CBA3M.
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PaccMOTPHM CYIIHOCTE 3TOH TeOpUM Ha npuMepe 06paso-
BAHHMA NPOCTCHINCH MONEKYNEl — MOJASKYIbI Bozopona H,.

DiexTpodHan dopmMyna aToma sBofopona — 1s. [Ipu B3au-
MOASHCTBHH IBYX ATOMOB BOZOPO/JA HX HECIIADeHHEBIC SAEKTPO-
HBI OOBEIKHAIOTCHA ¥ 06pa3ytoT oLIyIO DJICKTPOHHYIO Napy, T. €.
napy, KoTopas NPHHAIEXMT 060uM aTomaM. CXxeMaTHyHO 06-
pa3oBaHyve OBIIEH 3MeKTPOHHOIM [Tapbl MOXHO ITOKA3aTh CIELY-

IOIIHM 00pa3oM:
H- +*H » HQH

Taxum 00pa3oM, B 00pa3yromeics MOAEKYe KaXIbIH aTOM

BOMOPO/Ia MMEET [[Ba JIEKTPOHA, CIEI0BaTEIbHO, TPpUoGpeTaeT
YCTOGHYMBYIO 2TEKTPOHHYIO CTPYKTYPY 157 (Kax y aToMa reus).

OG0 3JeKTPOHHYIO Napy B rpadritdeckKux Hopmymax Mone-
KYJ TIOKA3HIBAIOT B BHAe yepTouku: H--H.

JHoGas MOICKYNa ABIACTCH YCTOHYHBOIM TOJIBKO B TOM CIY-
gae, eCIv IpH e¢ 00pa3oBaHUK M3 ATOMOB IPOHCXOOUT YMEHb-
IDeHHE NIOTHOH aHepriy chcreMEl. IlosToMy obpasoBanue xu-
MHUECKO# CBA3H — 9TO NPOLIECC, KOTOPHIH COMPOBOXKIAETCA
BLIIETIEHIEM SHEPTUH. -

DHeprus CUCTEMBL M3 ABYX COMMXKAIOUWIUXCS aTOMOB BOIO-
pona, KOTOPbIE KMEIOT NEKTPOHBL C RAPAALEABHMY CRUHAMY,
TIpyd YMEHBIICHUY PACCTOSHUA MeXTY aTOMaMV yBEITHYYBAET-
cs, T. €, 00PA30BAHUA YCTOHUMBOW MONEKYNEI HE IIPOHCXOINT.
Eciau x¢ aTOMBI HMSIOT 3eXTPOHBI C GHMURGPAAACABHEMI CHY-
Hamy, TO TIpy CONMXEHUH ATOMOB SHEPTHs MOHMXKAETCA U A0-
CTHI'2CT MHHMMYMA TIDH PACCTOSHHH MEXIY SIPAMKI aTOMOB I =
= (),74A. CnenoBaTeNbHO, TAKOBO PACCTOSTHIE MEXAY SAIPAMH
aToMOB BOlopona B o6pasyioiieiics yeroitunsoi monexyne H,.
BTa BeJIMUMHA MEHBILE CYMMBI IBYX ATOMHBIX pamycos (0,53A +
+0,53A = 1,06A).

Otciona OB CHeNaH BRIBOM O TOM, UTO NpH 00pazoBanHH
KOBAJICHTHO# CBA3M NIPOMCXOTUT NIEPEKPLIBAHKE ODJIAKOB 3NEKT-
POHOB, HMEIOMMX AHTHIAPANIe.HHbIE CITMHBL,

ObnacTs NepeKpHIBaHAS SMEKTPOHHEIX 00NaKOB — 3TO 0b-
JNacTh BHICOKOTO OTPHUATENBHOTO 3apAaa, KOTOPBIH NPHUTSTH-
BaeT IMOJOXWTENHHO 3apsKeHHBIC A1pa aTOMOB.

CxemMaTHYHO NepeKpLIBAHKE 21eKTPOHHBIX 0GIAKOB B MOJIe-
kyne H, noxaszano Ha puc. 3.

Zz Z » r4 E4
‘ X X X
Y i Yy y ¥

Puc. 3. CxeMa nepekpoiBAHHA JIIEKTPOHABX OGIAKOB
upn oOPa3oBAHHA MOJEKYJIE BOAOPOIE 117



PaccmoTprM ofpa3oBRaHie KOBATCHTHOMH CBA3H B MOJIeKyae
xnopa Cl,. BrexrponHas hopMyiia BHEITHEro CIOA aTOMA X0~
pa: 3.5'23p , JMEKTPOHHO-Tpadyeckan hopMyna:

s 3p
OnvH K3 p-3AEKTPOHOB B aTOME XJIOpa ABISAETCS HECHapeH-
HbiM. TIpi 06pa3oBaHKU MOJIEKY/Ibl HeCTIapeHHBIE 2JIEKTPOHEI
IBYX ATOMOB X10pa 00pasyloT Oy 0DUIYI0 SNEXTPOHHYIC TIapy;
B PE3YNBTATE KAXKIBIH aTOM X710pa IPHOGPETAET 3JEKTPOHHYIO
CTPYKTYDY 3sz3p (oxrer): .

Q-+ -Cl: o CIQCI: (C1-C1)

IlepekpbiBanne aneKTpOHme 00NaKOB B MOJIEKYNIE XT0pa
[TOKa3aHo Ha puc. 4.

z
%é‘ﬁ%—;
y Y

Pac. 4. Cxema nepeEpsiBaHHs 3ECKTPORHLX 00NaK0B B MOJCEYiEe Xiopa

® Ecau Mexay AByMsa aToMaMH oGpa3yercd TOMBKO 0OHA 00mAR
3NEKTPOHHASA NAPA, TO TAKAA KOBAICHTAAN CBA3L HABIBRET-
o odunapuoi (npocmoii) ceazvio.

CremosaTensHo, c¢BsI3H B Moaekynax H, u Cl, asigoTrcs
ONMHAPDHLIMY (TIPOCTHIMH ) CBA3AMH.

Kak snHO 13 puc. 3, 4, 00nacTy nepeKpLBaHns IMEKTPOH-
HBIX 0B6makoB B Monekyiax H, u Cl, HaxonsaTcst Ha THHIH, KO-
TOpas COCXWHSLT A/Ipa aTOMOB,

® KoeaneHTHbIe cCBA3H, OPA 00PA3OBAHHH KOTOPHIX ODJACTH
NEPERPLBAHAA HNEKTPORHLIX 0DNAKOE HAXOAWTCH HA JIMHKH,
COETMHAIOMEH AAPA ATOMOB, HA3SHBAKOTCA O-CBAIAMM (CHI-
Ma-CBA3IMU).

CnenosatennHo, casi3u B Monekynax H, u Cl, npencrasns-
10T coboil g-cBasH.

OnuHapible CBR3M BCETAA SIBASIOTCSH O-CBA3AMM.

Jpyroil pasHOBMIHOCTBIO KOBANCHTHEIX CBAICH ABIAIOTCA
T-CBA3H.
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@® 7-CaA3n — 3TO KOBAJIEHTHbIE CBA3ZH, APH 0OPa3OBaHHH KO-
TOPBIX 06JACTD NiePeKPLIBAHNS 3MEKTPORHLIX 001aK08 HAXO-
- IUTcA o 00 CTOPOHbI OT IMHHW, COSTHHAIOWEH A1pa aTOMOB.

5-061aKa He MOryT cOpa3oBBIBATE 7-cBsA3H. B obpazoBanuu
m-Cha3el MOTyT yuyacTBOBaTh p- M d-obnaka. HanpuMep,
T-CBA3b 00pa3yeTCs pu MepeKPbIBAHHH ABYX p-001aK0B, KaK
3T0 MOKA3aHO Ha puc. 5. |

p-odnaxo '{ p-obnarko

(

Pac. 5. Q6pazopadue T-CBAIH ABYMA p-0OaaKaMu

7-CBA3M 00pa3ylorcs B TeX CiIyJafx, KOTha MeXny ABYMS
ATOMaMH BOZHMKAIOT ABe MM TPpH o0MIUe ANEKTPOHHBIE ITAPSHI.

Yuycno obIHX 2JIEKTPOHHBIX TIAp MEKIY CBA3AHHEIMH aTo-
MaMH XapaKTepH3yeT KPaTHOCTh CBAIN.

Ecnu cea3b MEXEY IByMS aTOMaMH oGpa3opaHa AsyMa 00-
IIMMH 3EKTPOHHBIMH I1apaMH, TO TaKas CBA3b Ha3bIBaeTCH
JBoiiHoi ceaspio. JIro6as nBOHHAA CBA3b COCTOMT U3 OAHON
G-CBA3N 1 OTHOM T-cBs3H: A = B.

Ecny cB43b MEXKTY ABYMS aToMaMu o6pa3oBaHa TpemMs 06-
IMMH 3JIEKTPOHNBIMH T1apaMH, TO TaKasl CBA3b Ha3blBAcTCs
TpoimoNl ceazbio. JI0bast Tpoinas CBA3h COCTOMT H3 OAHOM
O-CBI3M W IBYX R-cBazeii: A= B.

JBoitHbIe B TROHHBIE CBA3H MMEIOT 0fHlee HA3BAHKE: KpaT-
Hbie CBA3A.

O6pazoBanne KPaTHbIX CBA3EH PACCMOTPHM HA npHMeEpe
MOJIeKyIbI a30ma N,

DKTpoHHAs GOPMYNa BHEHIHETO CIIOH aTOMa a30Ta; 2322;; .
afeKTpoHHO-TpadruecKas dopmyia:

t

2p

T
25
TpH p-351eKTPOHA B ATOME A30TA ABILIOTCH HECIAPEHHBIMH

H y9acTBYIOT B 06pa30BaHHH TpeX 0BILHX 2NeXTPOHHBIN TIAp;

:ISI°+°1§I:-—>:NN: (N=N)
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B pesyiibrate obpasoBaHus TpeX 0BLiMX 2ASKTPOHHBIX I1ap
KaXxaplid aTOM a30Ta NpHodperaeT YCTONUHBYIO DJIeKTPOHHYIO
cTpYKTYPY 25°2p°. Ha puc. 6 mokasaHo mepexphlBaHue 3JICKT-
POHHEIX 06JTAKOB B MOJIEKYJIC a30T4.

z Z

4 y y

Puc, 6. Cxema NepekpelBaH#sA 3TEKTPOHEBLIX 001AKOB B MONCKYJIE a30TA

Bax#oli XapakTepHCTUKOil KOBAJIEHTHOH CBA3H ABIAETCH
HOJAPHOCTD CBA3H.

ITonapHOCTE CBAZHM 3aBUCHT OT MEKTPOCTPHIATEILHOCTH
IAEMEHTOR, aTOMBI KOTOPHIX YUaCTRYIOT B QOPa30RaHMUT CBA3U
{cMm. § 3.6).

HamoMuuM, uto amekrpooTpriateabiocTs (30) 3neMeHTa
XapaKTepu3yeT CiocOGHOCTS €ro ATOMa B MOJIeKYy1e IPHTATABATH
K cebe 00MmyI0 2IEKTPOHHYO Hapy.

Ecan xoBaleHTHas CBA3L 06pa3yeTcsd MEXKAY aTOMAMH C
onuHakoBoi 30, To 00LIas 3/1eKTPOHHA 1apa (06nacTh lepe-
KPBLIBAHHS 31eKTPOHHLIX 00JaKOR) HAXOOUTCS HA OAHRHAKOBOM
PACCTOSHMHE OT sAfep oDowx aToMoB. Taxkas CBASH Ha3biBacTed
Henoaapnol ceazsio. HemoasipHbie CBsI3M CYLLECTBYIOT B MOMNE-
KyJax npocthix Bemects: H;, N;, Cl,, O, u T. 1.

Monexkyssl ¢ HENMOISIPHBIME CBSI3AMH SBJIAIOTCSH HENOIAPHBI-
MH MOJICKYTAMH.

Ecu xoBalleHTHAA CBA3H 00pa3yeTcs MeAJIy ATOMAME ¢ pa3-
mugHoi DO, To o61as 3neKTpoHHAaa napa (001acTh NePeKphI-
BaHHS 2JEKTPOHHLIX 00aKOB) cMelIaeTcs B CTOPOEY aToMa
boapmeit DO

+45 -8
A: > B
30,< 90,

B peayibraTe CMeHICHUSA SACKTPOHHON TUIOTHOCTY Ha aToMe
¢ Goabiteii B0 BosHUKaeT HIOBITOUHEIN OTPHLATENLHBIN 3apsan,
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(—0), a Ha atoMe ¢ MeHbILeH DO — IIONOXUTENLHBIA 3apsn
(+9). .

@® KoBajsentHas ¢BA3b ¢ HEPABHOMEPHBIM pacipereieHHEM 37eK-
TPOHHOH NIOTHOCTH MEKAY B3AHMOAeHCTBYIOITAMH ATOMAMH
HA3LIBACTCA NOAAPHOL CEA3LIO,

Eciu Monekyna COCTOMT U3 IBYX ATOMOB, KOTOPbIE CBA3a-
HBI OISIPHOH CBA3BIO, TO TAXAN MOJEKY/Ia SABISIETC NOAAPHOR
MOJEKYIION, T. €, TPeACTaABASET CO00M AHIOR,

@ Jumons — 370 2neKTpoOHeHTPATRHAA CHUCTEMA, B KOTOPOM IleH-
TPbL NOJIOKHTEILHOTO H OTPHEATEILHOI'C 32PA10B HAXONITCH
Ha onpeJeTeHHOM PACCTONHHH JAPYT OT APYTa.

CxeMaTHYHO HHITOND H3ICOPAKACTCA CACAYIGLIIM 05pa30M:

- | —=]

PaccTosHHe MeXIY IIEHTPaMH 3aPAI0B Ha3bIBAETCH JTHAOR
manons (J).

KoanuecTEeHHOM XapaKTePHCTHKON NOJAPHOCTH CBI3EH U
MOJIEKYII SBISIETCH AUNOABHBIA MOMEHT,

JunonsHb MOMEHT ]Z PABEH NMPOM3BEIEHMIO 3apANa & Ha

JIIHHY TUTONA [
7 =251

YHem GoJblLie AUTTONBHBIA MOMEHT, TeM DOMIbIiIE TIONAPHOCTD
CBA3W M MOASKYNEL. JIUMTONBHEI MOMEHT ARIAETCA BEKTOPHOM
BeJIMYMHOI. BeKTOp IHMOMBEHOTO MOMEHTa, HaNpasIeH OT LEHT-
pa NONOXKUTENALHOTO 3apAa K LCHTPY OTPULIATE/IbHOTO 3apsiba.

TIpyMepoM NIOASIPHOM MONEKYNE! SIBIAETCSA MOJEKYIa XI0po-
popopona HCIL

B pesynbTaTte nepexprIiBaHus s-06Jiaxa aToMa BOZOPONA M
p-obiiaxa aroma xyopa 06pasyeTcs ooMHAPHAA J-CBA3E:
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Tax xax DO xopa 6onbme DO BonOpOna, CBA3L B MOACKY-
se HCI siBnsteTca nossipHOM CBa3blo, CNeIoBaTeNbHO, MOIEKY-
sa HCI mpeacrapisieT cobOA TUIOAD.

Yem Sonbiug pasHoeTs D0 CBA3aHHBIX ATOMOR, TeM CHIbHEE
CMeNAeTcs AMEeKTPOHHas IOTHOCTE K aToMy BoJiee aeKTpooT~
PHULIATENBHOTO MEMEHTA, TeM BOTblIE TUITONBHbIF MOMEHT MO~
nexyanl. Hanpumep, B paay monekya HI — HBr — HCI pas-
HOCTE D0 U NOAAPHOCTS CBA3EH M MONEeKYJT YBEINYMBAOTCS:

H -1 H — Br H-04
30: 2,1 25 21 28 2,1 3,0
ABO: 0,4 0,7 0,9

IoasaprocTs cea3eil H MONEKY YBEAHUHBACTCH

.

Eciu Molexyna COCTOXT M3 TpeX UM GOTBIIEro Yicaa aTo-
MOB, IHIOJBHBIA MOMEHT MOJCKYAL PABEH BEKTOPHOH cymMMme
JIMITOLHBIX MOMEHTOB BCEX CBA3Ei B 3TOH MONCKYe.

ILitst onpeneneHus AUITONBEHOT0 MOMEHTa MOJIEKYITBL HE0OX0-
JIUMO 3HATE PACTIONOXEHHE B MPOCTPAHCTBE BEKTOPOB JUIIONb-
HbLIX MOMEHTOB CBA2CH, KOTOPOE 3ABMCUT QT TEOMETPUYSCKOTO
CTPOSHHS MOJCKYIIBL ,

PaccMOTPEM, HalpHMED, CTPOeHHe MoJexyrs soxsr H,On
onpeneNiM, SBSIETCS JTH 5Ta MOJIEKYIIA MOMIAPHOMH MTH Hello-
JISIPHOH.

ATOM KMCI0pOIa HMEET Ha p-TIOAYPOBHE BHEHIHETO DIeKT-
POHHOTO CJI081 2 HECIIAPCHHBIX 3MeKTpoHa. PacmondxenHpie nox
yraoM 90° p-o6maka STUX 21EKTPOHOB NePEKPHIBAIOTCH C 5-06-
NAKAMY ABYXK aTOMOB BOAOPONA ¥ 0G{a3yioT fhe 0AvHADHLIE

Puc.7. Cxema nepepuiBadufl 3a¢KTPORNLIX 061aK0B B MOJCKYIE BOMLL
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C-CBA3HM, KaK 3T0 NoKa3aHo Ha puc. 7. KaXnasa cpases O—H
ABNFETCA TIONAPHOM CBA3BIO, TaK Kax DO(0) > 30(H); oGna-
CTH IePEKPLIBAHMSA MEKTPOHHBIX 06/1aKOB CMEIUAIOTCH K aTo-
MY KKCJIOPOAa, Ha KOTOPOM BO3HUKAET M30BITOYHAIH oTpuUIla-
" TenbHBIH 3apsa. Fla aToMax BOJOPO/IA BOIHUKAIOT H3GLITOUHEIE
TIONOXKHTENbHDIE 3apsabl. OTTaNKUBaHUE MEXIY 3TUMH OEHO-
HMEHHBIMH 3aPAIAMH OBYCAOBIHBACT YReTHYEHHE YI7Ia MEKAY
cBa3amu 70 104,5°, CXeMaTHUHO CTPOEHHE MONEKYIBI BOLBI C
H300paxeHyeM TMIOIBHBIX MOMeHTOB ceAsell O—H 1 munone-
HOTO MOMEHTA MOJIEKYITBI B LICIOM IOKa3aHO Ha pHC. 8.

Hew H
0 -
—?

Puc. 8. Onpegencnye THOONBHOTO MOMEHTA MOJEKYIB BOE

JUnoNbHBIA MOMEHT MOJIEKYJILI BOIBI PABEH cyMMf: JTHITOND-
HbIX MOMEHTOB JByX crszeif O—H:

H(H,0) = H(0—H) + Z(0—H)

JTa CYMMa OIIPeNelIAeTcA IO NpaBuiy MapaielorpaMMa.
Kaxk suntto 13 puc.8, Monexyna Bogb XapaKTepHIyeTcs onpe-
JIeIeHHON BEIHIUHON INNOABHOI'0 MOMEHTA, T. €. ABJBIETCS Mo~
JAPHON MOJeKya0# (Tumoaem).

‘OnHAKO CyLIECTBYET AOCTATOYHO MHOIO MOJIGKYN, KOTODLIS
CONCPXAT NoASpHbIE CBA3M, HO CAMHK RBISIOTCH HENOSAPHBIMH.
IIprMepsl TaKUX MOJIEKYA GYOYT pacCMOTPEHBI B CICAYIOLIEM

naparpade.

Bonpoce: daa xonumpoan

I. Kaknie BelligcTBa CYLWIECTBYIOT B BUAE CBODOIHBIX ATOMOR?

2. Y10 HasbBaeTCd XHMHYECKOR CBA3BIO?

3. Kaxopa Npupofa cufl, KoTOphle OBYCHOBIHBAIOT XHMHYECCKYID
CBA3L?

4, Kakue CTPYKTYPE MOI'YT 00pa3oBaTLCH B pesyakrate CBA3HI-
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=1 C\ Ln

o oo

10.
1L
12.
13.
14.
. Kakne ¢BA3ZH Ha3niBaloTCA: a) IBOHHEIMY, 6) TPOHHEIMH;

16.
17.

18.
19.
20.
21.

22,

BaHUA aToMoB?

. Kaxue THIBI xuMudeckoil cBI3M BBl 3HaeTe?
. Kakue 3/1eKTpOHE! HA3BIBAIOTCA BAJEHTHBIMH JIeKTPOHAMHE?

Kaxye 3MeKTPOHHBIE CTPYKTYPH BHEIIHETO COS CTPEMSATCH
npuolpecTi aToMbl NpH O6Pa30BAHAA XMMHYECKO cBA3M?

. Kax obpsicHAn ofpa3loBaHue KoBaneHTHOU ceAsu T Jlsouc?
. Kak u3MeHseTCs 9Heprus CHCTeMBbl B3AMMOAEHCTBYIOIUIHX

aroMoB npu o6pa3oBaHUH XHMHYECKOH CBA3N?

YTo npoUCXOZUT C IMEKTPOHHBIME 00nakaMu nipu obpasopa-
HHH KOBaNeHTHOH ¢BA3K?

Yro npeacrapnger coboii 001acTh HepeKPHBAHHA 31EKTPOH-
HBIX 0Bnakos?

B xaxoM ciydae KoBaNeHTHas CBA3h HA3BIBAETCHS OSHHAPHON
(npoctoii) cBa3bo?

Kakwe cBsisu Hasnipaiotes o-cBsadaMu? Yro takoe m-cpasu?
Kakue sneKTpoOHHBIE 00/1aKa MOIyT Y4acTEOBAaTh B 0Dpa3oBa-
HUH 7-cBA3ei?

Y10 XapaKTepH3yeT KPaTHOCTh CBASH?

B) KPATHEIMH?

YTo xapaKTepu3yeT HMeKTPOOTPHLUATENIBHOCTE JIeMeHTa?
Kaxada cBA3b HAIHBAETCA: 2) HENONAPHOH CBA3BIO; 6) MonAdp-
HOil CcBs3EIO?

Yro Takoe gunons? Yro HaswBaeTca ITHHOE aunonsa?
YeMy paBeH TATIONBLHBIH MOMEHT?

Or 4ero 33BUCUT DONSPHOCTL (nunoumbm MOMEHT) OBYX-
aTOMHHX MOJIEKYyn?

YeMy paBeH JHNOALHEIR MOMEHT MOJIEKYJ, KOTOPBIE COCTONT
N3 TpexX WIH OCIBIEro 1MCciIa aToMOB?

fAsnsAercd MM MOJeKyJIa BOOB AWTIONEM?

§ 3.8. BaneHTHOCTL D/IeMEHTOB B KOBANEHTHRIX
coenunennax. ThGpuamaanua oponTasei.
HanpasnenrocTs KOBAJCHTHOH CBA3M.
IIpocTpaHCTBeHHOE CTPOEHHE MOJIEKYT

TeopHsa ¢TPOeHMA aTOMA H TEOPUA KOBAIEHTHOH CRI3H

OOBACHAKT QUIUISCKUI CMBICI ITOHATHS «BANlCHTHOCTD 2i€-
MeHTa» (HayadbHble CBEHEHHA O BAICHTHOCTH ¢M. B § 1.6).

B 06pasoBaRuy KOBATICHTHBIX CBA3CH YYACTBYIOT HecTlapeH-

HBIC DJIEKTPOHEL, II03TOMY BAICHTHOCTD 9JIeMEHTa (T. €. YHCIO
XMMHYECKUX CBsi3ei, KOTOphIe 00pasyeT aTOM ITOI'0 MIEMEHTA)
ONpeessieTCs YHCI0M HeCTAPEHHbIX 3IeKTPOHOB B €0 ATOME,
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YHCA0 Hecnape HHBIX WICKTPOHOR B ATOMAX MHOTHX 2i€MEH-
TOB IIpH 00paA30BAHUM XUMUYECKHX CBS3CH MOXKET yBeIW4M-
BATLCH B PE3YJILTATE MEPEXOAA aTOMOB H3 OCHOBHOIO COCTOAHMS
B BO3DYKICHHOE COCTOAHME.

Bo3byxre HHOE COCTOSTHME ATOMA — 3TO COCTOSHHE ¢ Gonee
BBICOKOIi SHepriei, yeM ocHoBHoe. [Ipouecc nepexona aToMa U3
OCHOBHOIO B BOSG)’)KI[EHHOG COCTOSIHUE HA3hIBAETCS BO3DyKe-
HHEM atoMa.

BoibyxieHne aToMa TipH 00pasoBaHUK XHMHYECKHX CBACH
0OBIMHO MpelCTaRIgeT COO00H pazbeTHeHHE CIAPEHHBLX AFCKT-
POHOB H IEPEX0], OXHOTO U3 HHX C JAHHOrO MONYPOBHA HX CBO-
doznyio opSuTans aApyroro noayposua. Kak npasuio, ator ne-
peXo[ NPOUCXOIMUT B IIpelelaX OLHOro 3HEePreTUYecKoro
yposHA. B nipoiiecce po3byKTeHUS HAMEHAETCS CTIHHOBOE KBakH-
TOEQE YHMCTIO IIEKTPOHA, KOTOPLIA NEPEXOMUT C OTHOIO Noj-
¥DOBHS Ha ApYTOi,

PaccMorpum, HanpuMep, Npolece Bo30YXISHHS ATOMA yT-
Jepona. B oCHOBHOM COCTOAHMM aTOM YINepOZa MMEET Ha
p-HOnypoBHe 1Ba HeCHapeHHbIX BJIE:KTpOHa

o [P

: 25
BaneHTHOCTE yTepona B OCHOBHOM COCTOSHWW DarHA JIBYM.
Iipu nornoimeHnu 3nepruu (E) OTMH U3 SNMEKTPOHOB 2s-ToLY-
POBHS NepexomuT Ha cBOOORHYI0 opOKTansk 2p-NOAYPOBHM, B
PE3YNIBTATE YUCIO HeCTIApeHHBIX IEKTPOHOB YBIMIHBACTCH GO
YEeTEIPEX:

2 2 . s b
e BPL] = o (AT

B B030yxKIeHHOM COCTOAHUHK YTIEPOI ABNAETCS YeTbIexBa-
JeHTHRIM. TAKYIO BANIEHTHOCTD YIVICPOI IPOSBIHET B HONBIINH-
CTBE COSNMHEHHH,

Takum o6pazom, mepexol aToMa B BO30YKIEHHOE COCTOANHE
00yC/TOBNHBACT YBEHYEHHE BATCHTHOCTH BJIEMEHTA M ABNAeTCH
NPHIMHO CYIECTBOBAHUA EPeMEHHOH BAIEHTHOCTH,

3aTpatkl BHEPTHH Ha BO3OYXKICHUE ATOMOB KOMIIEHCHPYIOT-
¢4 TOH DHeprueii, KoTopasi BLLIEISETCS ITpY 00pa3oBaAHIH 10-
TIOTHUTEALHBIX XUMHUYECKUX CBA3CH.

Bo3byxneHue aTOMOB NPH 06pa30BaHUH XHMUYECKHX CBsI-
3€H BO3MOXKHO He JJi51 BCCX 2AEMEHTOB, DTHM 00LACHACTCH Cy-
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LLIECTBOBAHUE HIEMEHTOB ¢ HOCTOAHHON BanTeHTHOCTEIO (§ 1.6).

Hanpumep, atoMe! kaciopoia O U ceper S MMEOT 0OHHHAKO-
BYI0 KOHOGUTYDaIHMIO BHEIIHETO 3JCKTPOHHOIO CIOA ~— .s?p“,
TaK KaK KHCJIOPOZ W cepa HaxoAsaTes B TAaBHOEH roarpymnne VI
rpynnel. B ocHOBHOM (HEBO30YKICHHOM) COCTOSHHH aTOME!
KHCIOPORA M CEPH HMEIOT FI0 IBa HeCMAPEHHBIX 3JIEKTPOHA Ha
BHEITHCM 3NEKTPOHHOM C0e:

0 g T
' moIm o MO 32
i) 2 Ml 3

2 Js

[ToaTOMY B OCHOBHOM COCTOSHHU KHCIIOPOA H CEpa HMEIOT
OAMHAKOBYIO BaFeHTHOCTS, paBHyO 11.

ATOM KHCTOPOZA TIpH 00pasosaHHu XUMHYECKHX CBA3eH He
MOXET MEPEHTH B BOIGYXIEHHOE COCTOSHHE, TOTOMY 4TO Ha 2-M
3IHECPreTHYECKOM YPOBHE HET CBOOOIHBIX OpOHUTANREH (OTCYTCTBYET
d-TIOMypOReHB). DT0 H SBISSTCA ITPUIMHOH MOCTOSAIOH BAACHT-
HOCTH KHIC/IOPOJA BO BCeX COeTMHEHHSX,

s atoma ceprl iepexod B Bo30OYXKICHHOS COCTOSHEE BO3-
MoKeH. B npotecce Bo3OyKICHHS 2/1eKTPOHLI aTOMA Cephl Tie-
pexomsaT ¢ 3s- W 3p-TIonypoBHe# Ha CBOGOAHBIC OpOHTANU
3d-nogyposHA:

P nERE 5 S T
3d +£ 3 +f 1TeH 34
3p — [ 3 — 0 3
35 ‘35 35

B BoabyXlleHHBIX COCTOAHWAX {0D03HAYAIOTCA CHMBOIOM
IMEMEHTA CO 3BE3IOUYKOH) BAIEHTHOCTh cepkl pasHa IV u VI,

Yucao HecntapeHHbIX ANEKTPOHOB B OCHOBHOM M BO3OYKISH-
HBIX COCTOSTHUSIX ATOMOB M MAKCUMATBHAS BANEHTHOCTD 3J1E-
MEHTOB 2-T0 U 3-T0 IMepHOA0B NPpeICTaBAeHb B Tabn. 8.

JlaHHble Tabmuibl 18 10Ka3hIBaIOT, YTO MAKCHMATBHOS THC-
JIQ HECTIAPEHHBIX IEKTPOHOB, 8 COOTBETCTBCHNO M BBICIIAN
BaJIeHTHOCTH BNeMEHTA PABHB HOMEDY IPYIIIbL, B KOTOPOH OH
HaxopuTca. UekmodeHHsIMu ABIOTCA $Top F, knciopor O n
a36T N, aTOMBI KOTOPHIX HE MOIYT IIEPEXOAMTE B BO3OYKIACH-
Hoe COCTOSHHEE, (XapakTep XMMKRUECKUX CBA3EH U BaNCHTHOE
COCTOSHIIE a30Ta B coeanHeHnax tvma N,O;, HNO, o 1p., rae
a30T (hopMaTBHO NATHBATEHTEH, OYIYT p2CCMOTPEHEI B CCLY-
IoleM naparpade.)
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Tabaruua 18

BzauMocBa3e MeXy BhICHIEH BATCATHOCTLIO 3J6MeHTa
M THC/IOM HeclApeHHBIX 3NEKTPOHOB

Nerpyrmme { T IDJTINEIVE V {VI{VIT] 1§ IT§I11 wivlviivi
Bnement |[LijBel BIC|I N O} F [ NajMg| ALl silP] s C1
Yueno
HeCTIapeH -
HBIX 71EK-
TPOHOB B
OCHOBHOM
COCTOAHNM
Tucno
HecIlapeH- 3
HBIX 2HEK- 14
TpoHoBs f[—| 2| 3|4 -V~ -1 =] 213]41|5] {5
BO36VK- : 6
JNEHHOM ' 7
COCTOSHIH
Beiciuasg
BAIEKTHOCTD

PO TIOp IV I I 1) 1§ IE [ I IV V] VI| VI

B Bo36YXIeHHEIX aTOMaX HECTIADEHHKIE BIEKTPOHE HAXO-
IATCA Ha PAsHBIX [TOAYPOBHSX, H, CIENOBATEALHO, OpbUTANTH
3THX 2JICKTPOHOB PasJIHYIaleTCs 110 3Heprun u e topme. On-
HAKO KOBAAGHTHRIS CBAZM, KOTOPBIC 00pa3yIOT 3TN %ICKTPOHEL,
ABISIOTCH DABHOUEHHHMHU. 370 OGRICHEETCS ARIEHHEM, KOTO-
poe HaapiBaeTCA reOpAmMsaiuei opbuTanei.

@ Tubppausannsa aTOMHEIX OpGATATIEH — 3T0 cMeleHRe aToM-
HBIX OpOUTANCH (DJIEKTPOHHBIX 00MAKOB) PA3NMYHOrO THNA
(HanpuMeD, S~ ¥ p-OopOUTANCi), B Pe3YALTATE KOTOPOTO 00-
PA3YIGTCA OJUHAKOBBIE MO (DOpMe H IHEPIUE THOPHIHbBIE Op-
OrTATH.

Uucno obpasytoiiuxca rHGpUaIHLIX opOHTanell paBHO uMc-
Ny opGuTaneii, KOTOPLIE YIACTBYIT B THOPHAMZALMY.

Hanbonee BaxHble THIL! FUOPUIM3ANMEA OpOHTANEI: 5p (CMe-
LiIeHNe OIHOl 5- U OEHOH p-op6uTany), sp’ (cMellieHHe OTHOI
$- ¥ IBYX p-opbuTaneit), sp° (CMeleHHe OaHOM 5~ H TPeX p-op-
Guranei).
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sp-Tutpuduzanus

PaccmoTpuM HTOT THIT rH6pUAM3ALIIH HA IPHMEDE MOJIEKY-
Jsl xyopuaa Gepuima BeCl,. BaneHTHOCTh Gepriims B 3TOM
coeavHennu pasna II, 4To COOTRETCTRYET YHUCHY HECTIADEHHBIX
571EKTPOHOB B BO30YXIEHHOM COCTOAHMH aToMa: 25'2p'.

It 11
x P

B pesynerate r6puIM3altnu 25-0pGUTand ¥ OTHOH 2p-0p-
6utanu obpasyioTcs ape rrOpUIHbIe opOuTand (prc. 3), KoTo-
PEIE PACIIONATAXOTCS! HR OOHOH JMHUH (yToI MexXmy opbnuTans-
mu 180°).

25-0p6ﬂam= 2p-0pbuTans ruGpunHsie sp-0pOUTANH
Puc. 9. O6pasosanue ruOpuagLIX sp-opinTAneil & aToMe GepRAIHS

sp-TuOpuIHBIE OPGHTAIN aToMa GEePIUTHS MepeKPEIBAIOTCH
€ p-OPOMTAISIMH aTOMOB XJ10pa ¢ 00pa3oBaHHEM JIBYX O-CBA3EH
(puc. 10).

Puc. 10. Ilepexpoiparne 2neKTPOMBLIX 061akor B Moieryne BeCl,

TubpunHble sp-obiaka BCerna pacrionarawTea IO YIAOM
180°, MoToMYy U MONEKY/, KOTOPLIE COASPXKAT sp-THOPHIM -
30BaHHBIE ATOMBI, XapaKTePHO AHAEHNOE CTDOCHHE.

Kaxaada ¢ea3s Be—Cl sriseTca NONApHOK CEA3LI0, TAK KAK
DO(CH > B0O(Be). BexT0oph! TUNOJIHABIX MOMEHTOR IBYX CBA-
3¢il Be—Cl & monexyne BeCl, papuni no senuynse, Ho UMEIOT
MPOTHROTIONOXHOE HANIPABAEHNE; TO3TOMY BeKTOpHAs CYMMA
pABHA HYMIO. 3TO 3HA4MT, yTo Moekyia BeCl, srnsgercs Heno-
JApPHOH MOAEKYI0H.
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CnegosarensHO, MOIAPHOCTE MOJEKYIRT 3ABHCHT HE TOJIBKO OT
ROJAPHOCTH NMEIOMINKCA B Hell XMMHYEeCKHX CBA3edH, HO H 0T reo-
METPHYeCKOH GopMBI MOJICKYLL

sp*~Tubpuduzanus

PaccMOTpUM STOT THI THOPHINW3ALIME HA IPUMEPE MOJIEKY-
251 xaopuaa 6opa BCl,. BanentHoCTE G0pa B 9TGM COCIMHEHHN
pasna I, yTo cooTseTCTBYST YHCITY Heena ?eHme 3JIEKTPOHOB
B BO3GYXIEHHOM COCTOSIHMU aToMa: 25'2p°,

Z 2
B pesynerate rHOpHAM3aIUY 25-0pBuTany 1 IByX 2p-0pbu-
Taneii o0pasyoTcd TPA TUBpHAHEIC OpOMTATH, KOTODBIE pacnio-
NaraioTes B OIHOM MIOCKOCTH, Yrol ME}KJIy opburanamMn 120°

Prc.11. O6pasosanne rafpHoHbIX sp’-opﬁmaneﬁ B aTOME ﬁopa

T6pummble sp*-op6yTany aroMa Gopa NepeKphIBAIOTCS C
P-OpOHTATAMHE TPEX aTOMOB xnopa c oﬁpaaosaHneM Tpex ¢-CBA-
3¢t {prc. 12).

Puc. 12, Hepexpunaune 3NekTpouRLX 00AaKkos B Monexyae BCl,

Monexyna BCl, mmMeer hopMy paBHOCTOPOHHETO TPEYIOJILHHKA.
~ DTa MONEKYIIa ABIACTCA €1LE OFHUM MPHMEPOM HENONNPHBIX
MONeKyn, COAEPKANX MOJAPHbLIEe CBA3A,
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sp*-Tubprduzauun

B cocToAnuy sp’-rubpuIM3ALMM HAXOAMTCA, HANIpUMep,
aToM yriepona s Monexyne merana CH,. B oTom coemnHenny
ATOM Yrieposa o6pasyeT 4 OAMHAPHBIE CBS3H, T. €. €T0 BAJEHT-
HOCTb paBHAa IV. TAKYIO BAJIEHTHOCTD YITIEPO UMeeT B Bo36YX-
NEHHOM COCTOAHMH: 25'2p°

A
2p
2s

B pesyabrate rubpuam3aiuy 2s-opOuTany v Tpex 2p-opbu-
Taneil obpa3yoTcd YeTsipe THOPHAHBIE OPOHTAIH, KOTODBIE pac-
norarawoTtca nox yraom 109,5° npyr x apyry v HarpaBieHsbl K
BepIIHHAM TETPA3IPA, B LIEHTPE KOTOPOTG HAXOMHTCA SIPO aTo-
Ma yr.ﬂcpona (puc 3.

Puc. 13. O6pazosanre raGpHIBLIX 5p -opGuTanedi B 2TOME YIIEpoa

IIpu nepekpriBaHHH FHOPHAHETX sp-opBuTaneii ¢ s-opbuTa-
JIAMM YETHIPEX aTOMOB BOAOpoaa 0bpas3yloTcd YeTHIPE O-CBA3H
(puc. 14). Monexyna CH, umeeT dopMy TeTpasmpa. JHN0Nb-
HBIH MOMEHT 3T0H MONCKYHI (T. €. BEKTOPHAsE CYyMMa JHIOAb-
HBIX MOMEHTOB cBA3eit C—H) paBeH HyIIO, ClIeq0BaTeIbHO,
MOJIEKYNA ABIETCSH HENOIAPHOH.

1Y

Puc 14 Ilepexpnisanue 21eKTpoBHLIX oOnakes B moneryse CH,
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Hrak, B 00pa30BAHKKM KOBAJEHTHBIX CBA3EH NMPUHUMAIOT
ydacrye «00sIyHbIe» 0bnaka (s, p, d, f) M TMGpUIHbie obnaxa (sp,
sp sp* w 1p.). Bee 31 061aKa VMEIOT OTIpEeIeHHYIO OPHEHTA -
umio B nnpoctpancTse. [ToTOMY M KOBAJIEHTHBIE CBA3M, KOTO-
phle 0BpasyioT oTH 00aKa, TAakKe XapaKTepU3yOTC sl onpese-
JIEHHO# KallpaBJIeHHOCThIO.

HanpanleHHOCTs KOBANEHTHBIX CBA3EH 00YCJORIMBALT ONpe-
JIEAEHHOE NPOCTPAHCTBEHHOE CTPOCHHE MOAEKY/ KOBAJEHTHBIX

COEIMHEHHIA,

Hawubonee pacnipocTpaHeHHbe TeOMETPUMECKUE (POPMBI MO-
JICKYJl pa3MYHOrO THNA APeICTABAEHBI B Taln. 19.

Tatiauya 19
IpocTpancTBERROE CTPOSHHE MOIEKY T PASIHIHOTO THIZ

Tumn monekynst | [pocTpadcTBeHHOE crpoetue | IlpuMeps Monekyn
AB, ¥rnoeoe H,0, H;8, OF,;
JluHeitHoe BeCl,, MgBr,, CO,
AB; ThipaMiaansHGS NH;, PCl;, AsH;
TpeyronsHoe BCl;, AlBr;
AB, TeTpasapHyiccKoe CH,, CCl,, SiH,

Bonpocei 043 vormposs

. Uem onpenenserTcsd DaieHTHOCTE EMEHTA B KOBAaRCHTHEIX
coequHeHHAX?

. B pe3aynpraTe Yero MOXET YBeHYHBATHCA YHMCRO HecHapew-
HEBIX 2MEKTPOHOR B aTtomax?

. YUto Takoe 8030yxOeliHoe COCTOSIHUE aToMa?

. Hro o6blYHO OpeAcTaBadet coGoi BozOyXKIeHKE ATOMA TP
0Bpa3cBaHUN UM XHMHUYECKHX CBA3CH?

. Uro siendeTcq NpUMHHOH [IepeMEHHOM BATEHTHOCTY MHOTHX
INEMEHTOB?

. YeM OOBACHACTCH CYUISCTBOBAHHE BJIEMEHTOB C MNOCTOAHHOM
BaJIeHTHOCTBIO?

. YeMy DaBHO MAKCUMEABHOC HHCAO HECMAPeHHBIX FACKTPOHOR
B BOROYXIEHHEIX COCTOIHUAX ATOMOB I OONBIIMHCTBA Jie-
MeHToR?

. Yro takoe rﬂﬁpm‘msauﬁﬂ ATOMHEIX opOuTaneit?

. Kakyne Tams rubpuan3anuy asnaorcd Hanbonee BaxXHbIME?
Cxonsxo ruOpunHbLIX opOuTaneit obpasyeTes B pe3ynsrate: sp-,
s5°-, sp -rubppausacun?
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10. Kakoe reoMeTpHuecKOe CTPOCHHE XaPaKTEPHO 1S MOMEKY,
KOTODPBIE COOSPAXAT Sp-THOPHAM3OBAHHBIE ATOMBI?

11. Kaxosa reomeTpuieckad popMa Monekys tuna AB,, kKoToprle
COmepXAT Sp -THOPMIH3OBAHHMBIN atoM A?

12. Kakona reoMerpudeckas dopMa Molekyn tuna AB,, Kotopele
comepXar sp'-rMOpPHIH3OBAHHBIN aToM A?

13, Tlovyemy KOBANMEHTHEBIE CBA3IWM HUMEKT ONpeAeIeHHYIO Hanpas-
nenHecth? UTo oHa obycioBnueaet?

14, Hazonure H3IBECTHLIE BAM BHAL! DPOCTPAHCTBSHHOIQ CTpoe-
HHUsA Mosekyid. [IprBenuTe npHMephl MOJMEKYN.

Sadanua 048 CAMoCMOAMEISHON pabontol

1. Jng aroMop 3nreMeHTOB 2-T0 M 3-10 nepyotor {cM, taba, 18)
HAMUIIWTE JTEKTPOHHBIE H 3MEXTPOHHO-Tpadmieckue dop-
MYNLI BHEIUHETQ SMEKTPOHHOTO CNOSM B BOIMOIKHEIX BO3GYX-
HEHHBIX COCTOSHHIX.

2. Kakoil Tun rHOpHIKH3allHM XapaKTepeH JJg: 4) KpeMHHS B
SiCl,; 6) maruuz B MgBr,; B) amomudus 8 AlBr,? Hapucyii-
Te CXEMEI HEPEKPHBAHUA MEKTPOHHBIX OCNAKOB B JAHHBIX
Monexynax. Kaxkona reomerpudeckas dhopMa otux monexyn?
Apngiores 7 OHA NOAAPHEIMH WAH HENOMSAPHEIMET

3. Kaxkne U3 Ccnegywilux MOREKYI ABAAOTCA TORAPHBIMHA U
xakue Henonapuwmmu: OF,, MgBr,, PCL, BCl,;, H,S, AlBr,?
TTovemy?

4. Kax ykazaHo B Tabu.19, Monekyna okcuna yraeposa (IV) CO,
uMeeT AHHeHYo dhopMy. CKONBKO O- ¥ A-CBA3eil B 3T0H MO-
neKyne? Kaxue ziekTponnbie o0naka aToMa yriepoda yya-
CTBYI0T B 006pa3zoBaHMM 3TUX cBa3eit? Amnserca nu Momekyna
CO, noaapHOi ®AN HeNloRgpHOH?

§ 3.9. JoHopHO-akNeNnTOPHLIA MeXanu3m
oGpa3oBanug KOBATEHTHOMH CBA3M.
Wonnas, METALAKYECKAA, BOJOPOAHAS CBA3IM,
MexMoIeKyAspHbBe B3aHMOIEHCTBHSR.
THOM KPACTANTMYECKUX PEIteTOK

Honopro-axuenmopnasn c6a3b

Mexanu3m o6pa3oBaHys KOBAIEHTHOI CBA3H, TIPH KOTOPOM
KaxIbIl aTOM ITPeIOCTABNACT ISl CO3NAHAA 0DLIeN DIEKTPOH~
HOI1 napel OIMH HECIIAPCHHBIH 2/IeKTPOH, HA3LIBAETCA 00OMeH-
HbIM MexanusmMoM. B § 3.7, 3.8 MBI paccMOTpenH ¢BA3H, KOTO-
pBIe 00pa3oBaHL! [10 0OMEHHOMY MEXaHHIMY.

132



OHAKO CYIIECTBYET U APYroit MexaHM3M o0pa3oBaHus KO-
BaJIEHTHOIi CBSA3M, KOTOPBIA HA3LIBAETCS XOHOPHO-AKIENTORD-
HbIM MexXaru3voM. KopanenTHas CBA3b, KOTOpas 00pasyercs no
JLOHOPHO-aKUEITTOPHOMY MEXAHM3MY, Ha3BIBACTCA JOHOPHO-AK-
uenTopHei cea3bi0. [1py 00pasoBanny TOHOPHO-AKLIENTOPHOMH
CBSI3M OAMH aToM (JOHOP) NPEIOCTABNIACT HEIMOOSACHHYIO TIapy
3MIeKTPOHOB, KOTOPas CTAHOBUTCS o0LUICH 3MeKTPOHHOH 11apoii
MEXIY HUM H IPYTHM aTOMOM (AKHENTOPOM);

A:+ B - A[B

IOHOP aKUEenTop

JloHOpHO-aKIeITOPHAS CBA3b HHOTAA 0003HAYACTCS CTpe-
KO, KOTOpast HallpaBieHa OT aTOMA-I0HOPA K ATOMY-aKLell-
Topy: A— B.

JOHOpHO-aKUEenTOpHAs CBA3L 00pa3yeTcs B Pe3yIBTATE Ne-
pexphIBaHuA OPOHTAIH ¢ HeNOAEIEHHOM IeKTPOHAOH Napoii aTo-
Ma-Z0HOpPa H CBOGCGIHOR OpOATRAN ATOMa-AKIEATOpA:

Al + OB - AMNB

JOHOPHO-aKLIENITOpHAA CBA3L HMEET TAKHE e CBONCTEA, KaK
¥ 00MYHAA KOBAJIEHTHAA CBA3b, 3 OTIHYALTCA OT Hee TOJBKO
NPOUCXOXKISHHEM ODLLEi QIEKTPOHHOM MapEL.

O6pasosaHue TOHOPHO-AKUETITOPHOM CBA3M PACCMOTPUM Ha
npuMepe wona ammonys NH,". DTOT ClIOXHEIA HOH 06pasyeTcs
B pe3y/bTare NPHCOSAMHEHUS Hona Bomopona H' X Monexyme
amviaka NH,:

NH, + H* - NH,'
CTpoeHH e BHEILIHET0 3IeKTPOHHOTO COA aToMa a307a; 2872

E’T
s L

Tpyu HecrnapeHHRBIX AEKTPOHA, KOTOPLIC HAXOOATCH HA
2p-TIOAYPOBHE, Y4ACTBYIOT B 00pa30BaHKH TpeX KOBAJIEHTHEIX
cBsA3eil ¢ aToMaMy Bogopoza B Mmonekyne NH;. D10 oObuHbIe
CBA3M, 00paz0BaHHEIE 1T0 0OMEHHOMY MexaHK3My. Henonenen-
Hasl SACKTPOHHAs 1apa, KOTOPas HAXOOHUTCA Y aTOMa 430Ta Ha
2$-TIOMYPOBHE, MOXeT YJaCTBOBATh B 00pa30BaHHH JOHOPHO-aK-
LEIITOPHOI! CBA3Y, T. €. ATOM a30TaA B MOJIEKYIe AMMHAKA MOXKET
ObTH AOHOpPOM 3MEKTPpoHHOM napel. HoH Bonopoaa Boobiue He
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WMEST DIIEKTPOHOB, HO MMeeT CBODOIHYI0 15-0pOMTaNb, HOSTO-
MY OH MOMXeT ObITh AKHENTOPOM 3JIeKTPOHGB:

H H

} |
H—N: + H" = | H—-N—>H
I l
H H

__Bee yetnipe cBa3u N—H B noHe aMMOHUS SBIAIOTCA PaB-
HOLEHHBIMU. DTO 00YCIAOBISHO TeM, YTO B MOMEHT 00pa3oBa-
HHAA CBS3W B aTOME 230Ta MPOMCXOIHUT THOPHEU3AITHA 25-0pbi-
TaNK W Tpex 2p-op6uTanei, T.e. sp’-rubpugusauud. B
PE3YNIBTaTe BOSHHKAIOT YEThIPE OMMHAKOBBIE THOpHIHbIE Opiu-~
Talli, KOTOPBie HAAPAB/ISHEI K BePUTHHAM TeTpasnpa. TakuM 00-
pa3oM, HOH aMMOHMA, KaK H MOJIEKYTH THIIa AB,, nMeer Tet-
pasapuuecKyio Gopmy.

(O6parTuTe BHUMaHHe, YTO BIEHTHOCTD 230Ta B MOHE AMMOHUS
pasua IV, Tak KaK OH 00pasyeT YeThIpe KOBAICHTHBIC CBSI3H.

ChnenoraTebHO, /I 3eMEHT 05pa3yeT KOBATCHTHbIE CBAZH
H 0 00MEHAOMY, H N0 JOHODPHQ - AKIENTOPHOMY MEXAHU3MY, TO €10
BAJIEHTHOCTE GOJIBINE YHCIIA HeCTTapeHHEBIX 3JIEKTPOHOR H ofipe-
aelserca o0mUM IUCIOM OPOHTANEIH HA BHEIEHEM DJIEKTPOHHOM
caoe. K HUM oTHOCATCA: 8) OpOUTANM C HECTTAPEHHBIMH 3JEeKT-
poHaMH; &) opOHTaATH ¢ HETIORE ACHHEIME :mempoﬁumm napa-
MH; B) CBODOAHEIE OPOUTAIIH.

Jlnst a30Ta BaICHTHOCTD IV ARISETCS MAKCUMABHOI, TI0TO~
MY UTO BHEmudil 37eKTPOHHLIA Cnoil aToMa a3oTa (BTopoi
SHEPTETHYECKHIT YPOBEHB) COCTOHT M3 YETHIpEX oplOutane,
Takylo BATEHTHOCTE a30T HMEET H B TAKUX COENMHEHHAX, KaK
N,O;, HNO,, NaNO, u T. n. Hanpumep, B MOTeKyN€ a30THOMR
KHUCJIOTH TPH KOBAIEHTHbIE ¢BA3M N—O 00pasyioTcs Hecrna-
pPeHHBIMY MCKTPOHAMM aTOMA 430Ta, a ofHa cBsA3b N—O 06-
pa3syeTca HeromeleHHOM Mapoil AeKTPOHOB ATOM2 430Ta:

0
A
H-O0—N

N\
o

134



Honras cesio
Eciy XHMHUYECKas CBA3b 00palyeTcd MeXILy aToMaMH, Ko-
TOPBIC HMEIOT O4eHb DOIBLIYIO PA3HOCTH INEKTPOOTPHIIATENb-
HocTeil (ADO > 1,7), 1o 001an 21eKTPOHHAs [apa MOTHOCTHIO
IIEPEXOAKUT K aToMy ¢ Sonbiieil DO. Pe3yabraToM 3TOTO SIBIS-
eTcA 06pa30BaHUe YaCTHL, HMEIOLIMX TEKTPHIECKUE 3apsibl.
DTH aCTHLILI HA3bIBAKOTCS HOHAMHM:

A+ B A"+ [:B]”
HOHH

Mexny o0pa3osaBIAMKCA HORAMH BO3HHKAET 3I€KTPOCTA-
THYECKOE NPHTAXKEHHE, KOTOPOe HASHBACTCH HONNOH C8R3bI0.
HoHHYIO CBA3b MOXHO DacCMaTPHBATh KaK KpaitHuil cnyuaif
KOBAJICHTHOM MTOASPHOM CBA3YU.

Kak BH yxe 3naere, HauMeHbITyI0 90 KMEIOT THIHIHbIE
METAIUIbI, ATOMbI KOTOPBIX HanOO0Jee 1erko OTIAKOT IEKTPOHEL,
a HauGoabIyo IO MMEIOT THITHIHBIE HEMETAILTRI, aTOMBI KO-
TOPBIX HETKO MPHCOSIHHAIOT 3eKTPoHsl. [ToaToMy Hounas
CBA3b 00pazyeTcA MeXKIy ATOMAMM THNHYHBIX META/IIOB A aTo-
MaMH THITHIHLIX HEMETAILNOB,

IIpw oToaye 3ACKTPOHOB ATOMBL METAIIOB IIPeBpalllaAlTCs
B TIONOXUTENHHO 3aPAKEHHBIE MOHBI, KOTOPHIE Ha3bIBAIOTCH
KATHOHAMH, HAIIPHMED:

Na’ — 1 - Na* — katuon Hatpus;
Ca’ — 28 = Ca®" - KaTHOH Kalbls.

Tlp# npUcocIHEHHH JIEKTPOHOB ATOMBI HEMETAJUIOR Npe-
BPAIAIOTCA B OTPHIIATENLHO 3APAKEHHRIC HOHBL, KOTOPHIE Ha-
3BIBAIOTCS AHUMOHAMH, HATIPUMED:

Cl’ + 18 —» CI” — xopux-aHKoH,
0" + 28 —» O — okcua-aHnoH.

Hanprmep, obpazoraniie HOHHOM CBA3M TPM B3auMoneli-

CTBMH aTOMOB HATDHS ¥ XI0pa CXEMATHYHO MOMHO TTOKa3aTh TAK:

Na + +Cl: - Na' + ECI:]
O6inee YHCno {1 npotonos 17 npoTtoros 11 npotonos 17 NpOTOHOR
3APAKCHHBIX 1] ajextpo- 17 anekrpo- 10 snextpo- 18 snexrpo-

HacTHL: HOB HOB HOB HOB
CymmMapHLti

3apam: 0 0 +1 -1
ANeKTpOHHAA ’
kondurypa- ' )

iLE 152820%38'  1225%2p°3683F 15925720 159250255357 3)"
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Kak BHIOHO B3 9TOro pHMepa, HOHLI MMEIOT 3aRCpiiieHHLIe
3/IeKTPOHHBIE KOHGHTYPAHIH, T. €. IPH 06pa3oBaHuH HOHHOH
CBA3H, KaK M NpH 00pasoBaHH# KOBANeHTHOH CBA3U, aTOMBI
[epexonsT B fio1ee YCTOHYMBOS COCTOAHME.

I1o cBOMM CBOWCTBAM HOHHAS CBI3E OTINHYACTCH OT KOBA-
JieHTHOH a3y, CHNEl 3eKTPOCTATHUECKOTO RIAUMONeHCTRIA
HATPABJIEHET OT TAHHOT'0 HOHA BO BCE CTOPOHEL TTo3TOoMY IaH-
HBIH MOH MOXeT MIPUTITHRATE MOHLI TIPOTUBOIOIOXHOIO 3Ha~
" Ka BHoGOM HanpaBieHH. DTUM 00YCIOBIeHb HeHaApaBTeH -
HOCTD Y HERACBINAEMOCTS MOHHOM CBSA3U. B KpHeTalamyuecKoi
pelreTKe HOHHBIX COeJMHEHMI BOKPYT KaKAOTO HOHA pacnio-
JIATAETCH OTpeleAeHHOE YHMCI0 MOHOB C MTPOTUBOIIONOKHLIM
sapanoM. HanpyMep, B KpUCTANAMYECKOR PELTIETKE XNopHAa
- Hatpust NaCl kaxapiit uou Harpus Na* OKpYXet HICCThIO XI0-
puo-noxaMi Cl, a KAkl x10pHI-HOH OKPYXKEH HIeCThIO
HoHaMy HaTpus (pHc. 15). TaxuM 00pa3oM, IA HOHHBIX COEIH-
HEeHUH NOHATHE «MOJEKYHa» NpH OOBIMHBIX YCIOBHAX TEPAET
CMBIC.

Puc. 15. CxeMa cTpoeHRA KpacTanHieckoit pemerky NaCl

CymiecTBYIOT BellecTBa, MONEKYNIbl KOTOPLIX CORCPRAT W
HOHHBIE, H KOBAJICHTHHIE CBA3M. K TakUM BerecTBaM OTHOCAT-
Csl, HAIIpUMep, IIEJ0YH M MHOTHE COTH. Tak, B MOTCKYNax I'df-
pokcuga Hatpusa NaOH u cyinsdarta Hatpuss Na,50, csa3u
MEKIY aTOMaMil HaTpHUs - KHCIOpoJa NPeAcTaBisaoT coboil
HOIHLBIE CBA3M, 8 OCTANIBHABIC CBA3YU (MEXIY ATOMaMM KUCIO-
poza v Bonopona B NaOH u MexTy aToMaMH KMCIOpORA U cepbi
B Na,50,) — KOBaJIEHTHBIC [TONSIPHBIE.

Memaaiiuneckan céasn

Kax m3BectTHO, aTOMbl MeTALIOB DoJiee MM MeHee JIErKO
OTHAIOT 3IEKTPOHE], KOTOPBIE HAXOMATCS HA BHELIHEM D1eKT-
DOHHOM cloe, B pesynerate aTOMbI MeTAILIOB IIPERPALIRIOTCS B

136



MOIOXKHUTENBHO 38PAKCHHBIC MOHBL. DTO HPOHMCXOINT HE TONb-
KO IIPH B3aMMOAEHCTBUH METAILIOB C IPYTHMH BELLIECCTRAMM, HO
M IpH 00pazoBaHMH RPOCTHIX BELIECTR-METAJLIOB.

TIpocTeie BelliecTRa, KOTOPLIEe 00PA3YIOT 2AEMEHTEI-META -
JIBl, TIpH OGBIMHBIX YCIOBUAX NPEACTaBAdOT cO00I TBEPIbIE
KpHCTALULMYeckHe BerecTsa (Kpome pryri Hg). B xpuctannax
METAJIIOB YacTh MX ATOMOB HaxXOIWTcH B MOHM3MPOBAHHOM
cocTOAHMM, B yanax KprHcTamuuecKol pelieTKH METATLIOB Ha-
XOISTCS HONOKUTENSHBIE HOHB! H ATOMB METAJLIOB, 8 MEXIY y3-
JAAMH — 2eKTpoHsr (puc. 16). DTH SMeKTROHLT CTAHOBSTCSA 06-
1MME U BeeX ATOMOB M MOHOB MeTaia M MOTYT LOCTaToOqyHO
cBODOILHO NIePeMELIATCS 110 Boell KPUCTAILTHYECKOM pereTKe.

TloaToMy 21EKTPOHBI, KOTOPLIE HAXOAATCS B KPHCTAJUTHNEC-
KOl peLIeTKe METANNOB, HAa3bIBATCS CBOCOIMBLIME HNeKTPORA~
MH, ILTH «3IeKTPOHHLIM Fa30M»,

® Caazp MCHAY BCCMU HOMCHKUTEIAbHE 3apAKeHADIMA HOHAMHA
METAJIOB H CBOﬁO,lHl]slMH 3J1eKTPOHAMH B KPHLT: ANTHYCCKOMH
pemIeTKe MEeTAJIOB HA3hIBaeTCd METANIHIECKOH CBA3DIO.

Puc. 16. CxeMa KPRCTALTHYECKON PEUIETEH METAIOB

Merannuueckas cBasp 0GYCNOBIUBaeT BaxkHeie U3~
4eCKHEe CBOHCTBA MeTALNOB (cM. § 7.3).

Bodopoduan cessb

BonoponHast cEA3b ABAAETCA OCOGHIM BHIOM XHMHYECKOH
cBA3u. B o6pa3oBaHuy 3710 CBSI3M YUACTBYET aTOM BOAOPOIA,
KOTODBI B TAHHOH MONEKYRE yKe CBA3aH o0RYHOH KOBANeHT-
HOH CBAIBIO C ATOMOM KaKoro-1n00 aneMeHTa, MMERIIETo G0Mhb-
Y10 2ICKTPOOTPHIATENBHOCTE (HanpHMep, ¢ HTOpoM, KUCIO-
poloM, azorom). KopanentHrie ceisu H—F, H—0O, H—N
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ABISTIOTCS CHIBHO ITONApHBIMU (Goneag pasHocTs DO!). o-
3TOMY aTOM BOMOPOJA HMEET H3OBITOIHBI MOJIOKHTEABHDI 32-
paa -+, a Ha aToMax $Topa, KACTONOIA U 43074 HAXONATCS H3-
OBITOYHBIE OTPHIIATELHLIE 3APAIbI:

+8 -8 +§ 3’ +3 8"
H-F  H-O0  H-N

B pesynrrate aneKTpoCcTaTHMECKOTO B3aMMOIEHCTBIS TIPOHC-
XOMUT TPUTTKEHIE TOTOXMTENLHO 3apSKCHHOTO aTOMA ROIOPO-
Ja OOHOH MOJIEKYNEI K IeKTPOOTPULIATEILHOMY aTOMY JIPYIOi
momekyabl. OripedesieHHbIi BKian B 00pa30oBaHHe BOTOPOIHOM
CBSI3M BHOCHT JOHOPHO-aKLENTOPHOE B3aUMONEHCTBHE «I1OJTY-
cpoOonHOM» 15-0pOUTATH d4TOMA BOROPOIA U OPOUTANH C HEMTO-
HOeNCHHOH Napoil 31eKTPOHOB SMEKTPOOTPHLIATEILHOTO ATOMA!

4+ -5 +§ —86 +§ =8 —8 ' +5 —§ +5§ —& +6
H—F - H—~F -+ H—-F O—H - 0—H - O—H
| | |
H H H

2T0 NpUMepE 06PA30BAHIA MERKMONEKYISPHBIX BOLOPONHEIX
cpa3eii. (Bomoponusie cea3u ofo3nayalores roukamu), Obpa-
30BAHNE MEXMOJNEKYIAPHBIX BOEODOIHBIX CBs3el ABAsAETCS
TIPUYMHOM CYNIECTBOBAHMA ACCONHATOB MONEKYII THIIA {HF),,
(H;0),nap. .

BonoponHxast cBa3b MOXKET O5ITH HE TONBKO MEXMOTEKYIS-
HOW, HO ¥ BHyTpuMONeKyaspHoi. Haripumep, B cATHIIMIOBOM
ANMBIETHIE TPOHCXOINT 00PA30BAHNE BOTOPOAHOM CBA3M MeX-
Iy aToMoM Bonopona rpyriisl —OH u atoMoMm Kncnopona IPyTE-
nu >C=0:

AN

s

-
_ H .
BHYTPH- 1 MEXMOQICKYISPHEIE BOAOPOIHBIE CBIA3A CYILE-
CTBYIOT B Molekynax Oexxos, 1HK u ap.
Taxum o6pazom, opu ofpasopanay BoopOAHOIl CBA3N aTOM
BOJOPOA2 HAXOJNTCH MeXIY ABYMS aToMami ¢ BeIcokoi D0;
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¢ OIHUM M3 HHX OH CBS3aH O0BIYHOY KOBAIEHTHOI CBA3BIO, 4 C
ADYTHM — BOLOpPOOHOM CBA3BIO.
DHeprusi BOXOPOIHOM CBA3N* MPHOMU3HTE/IBHG B IECSTD DA3
MeHbIte SHePruu 00BIYHON KOBalIeHTHON CBA3H H BapEUpYET-
" cs B ipenenax 15 — 40 xIx/Monb. TeMm He MeHee BOLOPOAHbIE
CBSA3H UrPaIOT BAXKHYIO POJIb BO MHOTHX QHINKO-XUMHYECKHX
H GHONOTHYECKHX MPOIIECCaX. '

Mexcmosexysaprote gzaumodeiicmeusn

MeXMONEKYNspHas BOLOPO/HAS CBA3b SBIAETCS OAHMM U3
BMIOB MEXKMONMEKYNAPHBIX B3aUMOIeHCTBHH,

CyLIECTBYIOT TakoKe YHUBepCanbHBIC CHIBI B3AUMOLEHCTBUA
MexIy TIOOLIMY MONIEKYJIAMH, KOTOPbIe HE NpUBOAAT K pa3pLi-
BY MM 00pa30BaHHI0 HOBBIX XMMUYECKUX CBSI3eH. DTH CIUIB
Ha3bIBAIOTCH BAH-AEP-BAANLCOBHIMH CHIAMH (B YeCThb IOJIaH-
Jckoro husrka BaH-mep-Baaneca). OHu 00yCnoOBIMBAIOT IPH-
TSXKEHHE MOASKYN MaHHOTC BelnecTBa {WIH Pa3nu4dHBIX Be-
mWecTs) APYT K OPYTY B XUIKOM H TBEPAOM arperaTHOM
COCTOSTHUAX.

QIHHUM A3 BUAOB BaH-AEP-BadlECOBRIX CHJI ARJISICTCA OpHEH-
Tamnounoe B3anMoaeitcTane. Takoe B3aNMOAeiCTBHE BOSHHUKAET
MeXIY TUITOTBHBIMI MOJIEKYIAMH; IIPOTHUBOIIIONKHO 3apsokeH-
Hble KOHLIBI AMIOIEH TIPUTATHBAIOTCA APYT K ApYTY (puc. 17, a).

Ecnu pstaoM HaxousTes NOMAPHAA M HeTOAAPHAS MOJIEKY-
JIbl, TO IO BIHAHHEM TIOIAPHOM MOTXEKYIISl B HENOIPHOH MO-
JeKyne BOZHHKaeT (MHIYIMPYeTCcs) IMI0ab. [locToSHHEIM an-
0Ab U HHIYWHPOBAHHLA AHIONb NPUTATMBAIOTCA APYF K
apyry. Taxol BUA B3aUMOAEHCTEHA HASBIBAETCA HAAYKIMORHEIM

(puc. 17, 6).

’ @@+

6 &
© -
¢ D~
Puc. 17, CxeMH cHI MEXEMONEKYAAPHOIO B3aHMOAEHCTEHA
) OpHEHTANMOHHEE; §) HHIYKIHOHHBIE, 6) THCIEPCHOHEDIE

{

* Duepraa CBA3N -~ 3TO 3HEPTHA, HEOOXOOWMAR JUIS Pa3puBa XHMHUECKOH
CBi3M BO BCEX MOJIEKYJax, KOTOPHE COCTABNAOT 1 Montb BewiecTea. Hem Gonbme
BHEPIHA CBA3H, TeM NMPOYHEES CBAE.

139



7

@is)

{(EQN)eg ¥udeg Ledlut
U7 AHuT 15 uuaKadn| ‘YOI FHred ruiodrua | Mardodl) <o yox4d»
3 HAE T TuApy ‘yeewry|  ‘peN sudien mudowy ‘O'H o Ty vop]|  awdomes radawudyy
OITLIOHTOY
-oduonat u (evod [ w3 (ewod 1} uHTogodw)
-HHYog0d L) CITI00HTOd HOL HMAISRHAINGLE
-oduodisire Lolererrgo|arod 4 mundoaiyedaH L¥rosodu iaeruoed|  ovod & rwudoaroed
SA291g YHIDShHNTBLOW ehunedu|  Hladomioed prog d 9N SUIOHW ‘HInordaar AL9IE
LOI2WH SABRILIHOID ‘argrdsal9uanoe| -udoarded 3HIOHW ‘o190 HOTINLOQIH | BRLOTIOND SHALHENG
ol MHeedgoOHERY | “HINARKTIOIAL 9HOR() -dous IDIFRILIOIA ], ‘OMNIRLTIONIA][ ATMIILHLALL
UIIOHROdH HOHER] BeHROAL THIRQ) KEHROA] ] BEGEILD) R E TR |
HIWEHOALNALE - {HEBYD SMHIOAOTOY
HWITHYOGOS) U 20K "Rl €) BHELOYIY erreudx
-IBLIW HWBHOM ATHOW HEEED AIMHHON IDINER -oWHred OJoHdI HIRPOMIIEE AW
GEEED EENIShHULRIINN | HEEHD AHIHALBLIOY -HieLod oG - AAILOWKAIN HIHD) uesed dargedey
{19HOMHE H
HOLIRLINW ITHOH IIHOHIYH) MHOH SITHHX LM
SMHHMBAEE OHILAL -Edee OHIWBIRIHALIO KELEd @ gOum
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B HeNOMAPHRIX MOAEKYTAX 3a cueT QUIyKTYailuii 31eKTPOH-

HOH MAOTHOCTH BO3HWKAKT MTHOBEHHBIE IUIIONW, MEXIY KO-
TOPHIMH TaKXe JeHCTBYIOT CHIBI MPUTSKEHUSA. DTH CUAbI Ha-
3LIBAIOTCST AKCHEPCHOHNBIM B3auMonciicTeueM (pic. 17, ).

Tunwvi Kpucmaaiugeckux peiemox

PaCCMOT'pCHHbIG B AaHHOM pa3le/1e BHIbI XHUMIMECKOH CBsI-

31 0BYCNOBAMBANOT CYLLECTROBAHHE PASIHYHBIX THIIOB KPHC-
TAANMYECKUX PEIUETOK, KOTOPLIE coeleHsl B TaGm. 20.

(PR

10.
il.

12.
13.

14.

15.
16.

Bonpocet dan xonmpoan

. YUto HasbiBaeTcs OOMeHHDBIM MEXAHU3IMOM OGpdSOBaHHH KO-~

BATEHTHOM ¢BA3H?

. Kakas cpi3p HasbipaeTcH noHopH0~a|<uenTopHoﬁ CBA3BIO?
. Ipu nepexpriBaHiy KakWx opOHTaNeil 0Opalyerca JOHOPHO-

AKLEeNTOPHAA CBA3L?

. Orn4alTes 1M CBOHCTBA JOHOPHO-aKUENTOPHOH CBA3H OT

CBOMCTB OBLIYHOW KOBANeHTHON CBi3n?

. Y10 sBIETCA AOHOPOM M YTO — AKUENTOPOM npH obpasosa-

HHMH IOHODHO-AKIENTOPHON CBA3M B MOHE aMMOHHA?

. Hem onpelenseTesl BANEHTHOCTh FTEMENRTA, aTOMEI KOTOpPOTO

00pa3syloT KOBaTEHTHEIE CBA3H H N0 OBMEHHOMY, ¥ N0 JIOHOP-
HO-aKIENTOPHOMY MeXaHU3MY?

. Yto Ha3sizaeTCHA WOHHOH CBA3BI? MeXny aToMaMHu KaKHX

3NeMeHTOB OHAa 0GpasyeTca?

. Kako# 3apsn uMeior noHBI meralion? Kak oum Haipmalor-

ca?

. B xakue HoHHI NPeBpaIlATCA aTOMBE HEMETAMNIOB TIPH HPH-

COEIMHEHHH  INEKTPOHOB?

Yem 00yCIOBIEHE] HEHATIPABIEHHOCTh W HEHACHHLUAEMOCTD
HOHHOH cpasn?

Yto HaxoOUTCA B Y3MaX KPUCTATUIHYECKON pelleTKH MeTan-
J0OB ¥ YTO — MEXIY y3namp?

HT0 Ha3BBAETCA MeTANANYeCKOR CRA3hIO?

C aTOMaMH KaKKX 57€MEeHTOB aTOM BOAOpOaa ofniYHo obpa-
3yeT BOJOpPOIOHBIE CBA3M?

Kakue Buar B3auMomeiicTBNg obycIopnuBaloT ob6pajoBaHue
BOZOPOAHOMR CcBA3K?

B kakux mpejenax BaphUPYETCH 2HEPrius BOAOPOIHON cBA3n?
Kax HaselBawTCd CIUIBI, XOTOPEE OBYCIOBNUBAIOT NPHTAXE-
HHe MEXIy MONEKyIaMH 10G0ro BelleCcTEa B KUAKOM W TBEp-
HOM ATPETaTHLIX COCTOSHUAX?
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17.
18.
i9.

20.

21,

22

HaszosuTe n3BeCTHBIE BAM BHIB MEXMOMNEKYIAPHOTO B3auUMO-
OCUCTBMY,

Kak#de THNB KpHCTAJNIHYECKHX PEeIIeTOK NpedcTaBleHbl B
Tadn, 207

Kakue yacTMUubl HAaXOOATCA B Y3NMaX MOJEKYISIpHOE, MOHHOH,
ATOMHOH ¥ MEeTallMIUYeCKON KPHCTAUTNYECKHX PeIETOK?
KakoB xapakTep CBsA3M MeXIY YacTHIAMH KPHCTANOB B MO-
NEeKYASpHO, HOHHON, ATOMHON H METAIMYECKOH KPHCTUI-
nuyeckux peweTKax?

KaxoBa NpOUYHOCTL CBA3M MEXIY YACTHLAMH KDUCTAIIOB b
MOMEKYAAPHONR, MOHHOMN, ATOMHOR ¥ METAANMYECKOH KDHC-
TALTHUECKAX pelleTkax?

OxapakTepu3yitTe OTIHYHTENbHELS DHIMYECKHE CBOWCTRA Be-
HIECTB, KOTOPbIE UMEIOT: 3) MONEKYAAPHYIO KPHCTATINYECKY !
peleTky; 6) HOHHYIO KPHCTATHYCCKYIO PELIeTKY; B) ATOMHYIO
KPHCTAUTHYECKYIO PELIETKY; [) METALIMYECKYI) KPHCTALIMYEC
KYI0 PEUIETKY.

. TlpunequTe IpUMEPH BEUIECTB, KOTOpPbIE B TBEPAOM COCTOMH -

HHH MMEIOT MOJNEKYIAPHYIO, HOHHYIO, ATOMHYI) U METANIH-
YEeCKYI KPHCTAJUTHYECKHE PEUIETKH.

Jadanun 918 cAMOCMOSMLA6HOH paGontst

1. Hartuuinte 2AeKTpOHHBIE (hOPMYIIBI ATOMOB CASAYIOHIHK 2718~
MEHTOB: ,Li, 351, +Br, 3, Ga, Kakuic 3meMeHTapHbIe HOHBI MO~
ryT 08pa3eBaTh ATOME 3THX eMeHTos? Hanuiure ypasHe-
HYS IPOUECCOB 0CPA30BAHMS 3THX HOHOB,

2. Honmimwre ypaBHeHUs CieYIOWAX HPoLeccoB 00pasopaius
HOHOB]
ayCa’—28=.; G) §%...= 8§, By Fel —3&=__,
r) Feb... = Fe™*,

?. OnpenennTe 3apsaibl HOHOB B CNEAYIGIHHX COCAMHEHUAX:
AlF,, CsCl, Rb,0, CaBr,,

4. Kakue M3 creaylonuMX BELICCTB ABNSIOTCA MOHHBIMH COSIH-
neuusamu: H,, KCl, N,, KH,, CaF,, CH,? ITouemy? Hamzuure
CXeMBI 00PA3OBAHHS ITHX COSTHHEH M.

5. Kakoil atoM sBnfeTca IOHOPOM 1 KAaKOi — aKUETITOPOM 3/1EK-
TPOHOR NpH B3auModcHcTeun Monexyn NH, u BF, ¢ 06-
Pa30BAHUEM MONEKYNAPHOro coepuuenus BE, « NH,? Yemy
paBHEI BaJleHTHOCTH Oopa M azoTa B 0Opa3yIolleMca coelu-
HeHnu?

142



§ 3.10. Creneny OKHCJCHHA 3JIeMEHTOB

CrerleHb OKUCTEHUS ABASAETCH BAXHOM XapaKTepHCTHKOH
COCTOAHHA aTOMA B MOJICKYIIE.
B coetrenssix ¢ MGHROH ¢BA3LIO CTEMEHN OKHMCIICHAA HJIeMER-
TOB paBHbl 3apsdam goHor. Hampumep:
+} -1 ,
NaCl  Crenens oKHMciaeHMs HaTpisa = +1
CreleHs OKHCNEHHS xnopa = —|

+2 -1

CaF, CreneHb OKMCIEHUS KanpUyusa = +2
Crenenp okucaeH#a dbtopa = —1

+2 -2

MgO CrencHb OKMCNEHMS MarHus = +2.
CreneHp oxucaeHH KHCopoa = —2

B coemunennax ¢ KOBANEATHOMH HEMOIAPHOH CBA3LIA (B MOJe-
KYAaX NPOCTHIX BelleCTB) CTeNeHH OKMCIEHHA 3JIeMEBTOB PABHBI
HYO,

Hanpumep: HY, 0, B, Si*, C%, 8°..

B coemsHeHBAX ¢ xoaanem"ﬂon nom[puou CBA3BI0 remeHb
OKHC/IeHHA 3/IeMENTA — 70 YCHOBHBIH 3apA] €ro ATOMA B MOJIe-
KyJae, eClV CIHTATh, YTO MOJIEKYIa COCTOMT B3 HOHOB, T. €. Pac-
CMATPHBATE KOBANCHTHbIE HONAPHLIEC CBA3H KAK HOHHbIE CBA3N,
TIpx 3TOM CUMTAIOT, YTO OBLINE HMEKTPOHHBIE [1aPhI MOJIHOC-
THI0 MIEPEXOAAT K aTOMAM 3IeMEHTOB ¢ 00mbiireii 50,

Harnpumep, B Monexkyne xnoposogopona HCl xkoBaneHnTHas
nonapHas ¢es13k H : Cl. Ecay ofuiad 3nekrpoHHas apa noi-
HOCTEBIO Tiepeiiaet k aTomy xiopa (D0 > D0y), To cBA3k CTa-
HeT MoHHOM. Ha arome H nosiBurcs 3apsa +1, Ha aToMe Xiopa
oyier 3apﬂ11 —1. CrejioBaTeIbHO, CTEIICHM OKHCIIEHHA ATOMOB

+1 -1
B Momnekyie paBHul: HCL. (CreneHu okucHeHUS 3aNUCHIBAIOT
HaI CMMBOJIAMM 3NIEMEHTOB, )

Jhobas Monexyna ABAAETCA DAEKTPOHEHTPANBHOM, MOITOMY
anrefpandeckas cCyMMa cTeneHeii OKMCICHAA BCEX ATOMOB B MO~
JIeKYJ1e BCETAa paBHa HYI0.

HexoToprle 3neMeHTE! BO BCEX CIOXKHEBIX BELIECTBAX MMEI0T
NOCTOAHHYIO CTENEHb OKHCIeHHA:



DneMenTH € OCTOAHHON CTEeeHBbI0 OKNCTCHHS Crenens OKnCIeHHA

a) Ulenounrte metanmnsl (Li, Na, K, Rb, Cs, Fr) +1
€) Dnementh II rpynmet (kpome Hg): Be, Mg,

Ca, 81, Ba, Ra, Zn, Cd +2
B) AmoMHH#H Al +3
r) @rop F —1

BO,I!OPO,EI H KHCJOPOA B GONbLUIMHCTBE CIOXKHBIX BEHICCTR
HUMCIOT TTOCTOAHHDBIC CTETICHH OKHUCIICHKA, HO CCTh HCKNMIOYCHU A

Crenedt OKACNECHAA B
JneMeHT GOABITUHCTBRE HcxmoyeHns
CoemUHEHUR

I'uapHaEl aKTHBHBIX METAMJECE:

H +1 +1€) +16) +20)

NaH, KH, CaH,unnp.
IMepoxcHaB! BOXOPORA K METAITOB;

+1CD) +18) 26D

0 -2 H,0, Na)0,, Ca0,
" |®ropun kucaopona: -1
OF,

Bce qpyrue saeMeHTLHI B pasiIMYHLIX COEJIMHEHHAX HMEIOT
pasHbBIC CTENIEHH OKMCIEHHS, T. €. ABIAIOTCH JIEMEHTaMH C ne-
PeMeHHO# CTeneHbio OKHCTIeHHS. _

' Hanpumep, onpereiM cTeTieHY OKUCTESHHSA YTAepOIa B pas-
JIMYHEBIX coeqMHeHNAX. OIHOBpeMeHHO HAMHIIeM rpadhHIecKie
GopMyYNIE 3TUX COCIMHCHUI, YTOORI NMOKA3ATE BAACHTHOCTE

YTACpOIa.

H
x+1 |
CH, x+4(+1) =0 x=—4 H—C—H

|

H

H H
x +1 1

l
C,H, W+ 6(+1)=0Q;, x=-3 H—-C—-C—H
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x+1 ™~ 4
PO N
H H
+ox 2+, : /O
HCOH x+2(+D+(-2)=0, x=0 H-C
AN
H
Hx-=224 ' /,0
HCOOH x+2+)+2=2=0, x=+2 H—C
N 0-H
X -2
Co, X+ 2(=2)=0; x=+4 -0=C=0

Brl BUIHMTE, YTO CTeNeHb OKUC/IeHNS YTAEPOIa H3IMEHSeTCs
oT —4 o +4, a BaNeHTHOCTD YIJiepoda BO BCeX COeMUHe HHAX

papHa V.
CTeneHH OKHCIEHHA MOTYT MMETb M ApoGHHE 3HauMeHMS.
Hanpumep: '
x +1 +1 x
R C3Hs KOZ
8 1
3x+8(+1)=0;x=—§ 2x+1=0;x=—§

Heobxopumo 3HATEH, 9TO: :

1. MeTanl BO BCEX CHOXHbIX COSHUHEHHAX HMEIOT TOILKO
TIOJIOKATENBHBIE CTETICHH OKMCASHHM.

2. Hemeranan MOTYT MMETh H BOJOKHTEIbHbLIE, M OTPHIA-
TeIbHBIe CTENCHH OKUCACHHS. B COSIMHEHHAXN C METANIAMHA H
BOIOPOIOM CTENEHH OKMCIEHUS HeMeTAATOB BCEerna OTpHIa-
TeAbHBIE.  *

3. Buicias (MAKCHMAJLAAA) CTENCHb OKHCICHUA 2JIeMeHTa,
XaK TIPaBWJIO, PABHA HOMEDY IPYIINLI, B KOTOPO HaxOIHUTCS
2JIEMEHT B TIEPUOIMYECKOH CHCTEME.

4. Husmas (MMHEMMANbHAA) CTENCHL OKHCJICHHA METALIOB
paBHa HYI0. HU3Ias cTeneHb OKHACIeHHS HEMETAIIOR O0RIY-
HO paBHa: — (8 — HOMep rpyNmEl, B KOTOPO HAXOIUTCH 37e~

" MEHT), :
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5. 3uavyeHHs cTencHel OKHCIEHMS 3IeMeHTA MEXKIY BRICHHCH U
HU3LIeH CTeITeHAMU OKUCHEHUST HA3BIBAKITCS MPOMEIKYTOTHBIMM,

Hanpumep, anmeMedT-HeMeTann aiot (V rpynna) Moxer
HMMETD CHEAYIOILHE CTEIIeHH OKUCICHHS: '

—3 =2 -1 0 +1  +2 +3 +4 +5
Huzwas Bricuias
CTeNneHb HpoMexRyTOUYHBIE CTEITEHH OKHCASHUS CTeneHn
OKMCIIgHUA OKHCIEHUS

=3 2 ~1 0 +I +2 +3 +4 +35

NH,; N;H, NH,OH N, N,O NO N0, NO, N,Oq

[Mpumepsl coeanHeH Mt

3HaHMe cTelleHeH OKHCIeHH 3JIEeMEHTOR TO3BOISET Ie]aTh
BBLIBOABI O XUMMYECKHX CBOHCTRAX BEUIECTR, B COCTAR KOTOPBIX
BXOIAT 3TU 3IIEMEHTHI,

\o oo
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Bonpocut das koumpoan

C MOHHOM CBA3LIO?

. UeMy paBHLI CTelIEHM OKWUCICHUS 3JeMEHTOB B COCAMHEHHIX

. Qemy paBHBI CTEIIEHH OKHCHAEHHS 3NeMCHTOB B COSZMHEHHEX

€ HEMOAAPHON KOBAJEHTHOW CBA3BI0 (B MOJEKYJIAX MPOCTRIX

pemiecTn)?
NONAPHONK KOBANEHTHOH CBE3BI0?
peex atomor B Monexkyne? TNowewmy?

BO BCEX CJIOXKHEIX BelijecTnax?

. Kakve cremeHu OKMCnIeHUs HMEOT BOAOPOL ¥

. Yto Takoe CTele¢Hb OKUCIEHHUA AMEMEHTA B COCILI/!HCHHSIX C
. Yemy paBHa anreﬁpanqecxaﬂ CyMMa CTeéleHell oKHUCNneHns

. Kakve aneMeHTH MMEIOT MOCTOSHHYIO CTEMNEHE OKHCIEHHA

KHCIOPOI B

6ONBUIHHCTRE CIOXHBIX BenlecTs? Kakie BhI 3HASTE MCKIIIO-

yeHua?

. Kaxue crenenn okucneHus (ITONMGXHTENLHBIE HIH OTpWLA-~

TCJH:HBIC) HMEIOT aTOMBI METAJIOB H HEMETANACGB B CNOXHBIX

BeulecTBax?

. YeMy DaBHBI BBICIIIME M HU3IIIME CTEMICHHM OKUQUICHUH MEMEHTOB?
. Kakue cTemlieHd OKHCIeHHS HA3BIBAKOTCS NPOMEXYTOUHBIMH?

Ynpancuenus daa camocmoamenbroi pabomul

a) ¢ocdopa B: PH;, P,0;, H,PO,, Mg;P,;
0) 6poma 81 NaBr, HBrO, KBrO,, Br,0O;;
B} xpoma B: Cr,0;, K,Cr0O,, H,Cr,0,, Cr{OH);;

. Oﬂpﬁﬂﬁﬂ}ﬂ"ﬂ CTEIIEHY QKHCACHWSA N BANCHTHOCTI



r} maprauna 8: Mn0O, KMnO,, MnCl,, H,MnO,;
) cepel B Ca$, SO, H,80,, BaS0,;

e) kpeMuus 8. Si0,, H,8i10,, SiH,, SiCl,;

x) xnopa 8: HCIO, HCIO,, BaCl,, CL,0,;

3) kenesa ;. Fe,0;, Fe,8;, FeSO,, H,FeQ,;

W) aszora B2 HNO,, NH,, N,, Ca;N,.

Modens esinoanenus sadanua I

Crenets

Coenanenna foxncaenus| Ipadmaeckue bopmynst BM::;:.{:C b

a3oTa '
+1 -2
HNO, +3 H-0-~-N=0 1
Nh; -3 H i

|
H—-N—H

NI 0 N=N 11
+2
Ca;N, -3 Ca=N—-—Ca—N==Ca 11

2. HeMy paBHGI BRICIINE W HHU3UIUC CTEIICHH -OKUCHEHHUA
CIenYIONMX BIEMSHTOR: a) XNop 7Cl; 6) Maprarel ,;Mn; B) cepa
163; T) KDeMHUl 1,5i; 1) XxpoMm _24Cr; e) docdop P; x) cauuel
s P'b; 3) Gpom 4;Br?

Teer Ne 4
no TeMe: «XMMHIECKAT CBA3E. CTelleHM OKHCAeHHS 3/IEMEeHTOB»
( Yucao npasuasHbrx omeemog — 9)

Bapuant 1

1. B KaKHX MOJIeKYNaxX CyilleCTRBYET HEeITQspHas KOBANeHT-
Hasd CBA3b?
®1 ® CO, K,0
OHO @O
- 2. Kak ssMeHAeTCA MOJIAPHOCTD CBA3EH B PANY MOJEKYIL:
H,0 — H,S — H,S¢ — H,Te?
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(A He M3MeHsteTCs (® yBeanyuBaeTcs
YMeHBIIAeTCA
3. Yeny paBHa BATEHTHOCTS KpeMuus ,,Si(...35°3p%) B ocHoz-
HOM H B BO30YKIEHHOM COCTOSHMSX?
@1 ® 1 O 1YY
4. Yemy paBHa HU31IAA CTCTICHE OKUCAEHHS cephl ;57
® —6 & —4 ®-2 ©0 @+6
5. YeMy paBHa CTelIeHb OKHCIeHYA docdopa B CoeIUHEHUY
Mg, P,?
@ +3 B +2 ] © -2 @-3
6. Kaxue miieMeHTE HMEIOT IOCTOSHHYIO CTENeHb OKUCAE-
Hug +17 ,
@ H . ® ;Li »Cu
® 37Rb @ 47Ag

Bapuant II

»

1. B Kakux MojieKyj1ax CYUIECTBYIOT HOJIHprIe KOBAJIEHT~
HbIE CBA3N?
@ KBr - (® HBr ® Br,
© PBr, @ CsBr
2. Kax usMeHseTca HOMAPHOCTD CBA3EH B pay MOACKYI:
PH; — H,S — HCI?
(A) He M3MEHSEeTCS (B yBenuunBaeTcs
(B yMeHblIaeTCH
3. YeMy paBHA BaneHTHOCTH hochopa ;P(...35°3p%) B ocHOB-
HOM H B BO30YAKIEHHOM COCTOSHAMX?
@1 ®u 1411
oIV oV
4. Yemy parHa BHICILIAS CTETIOHR OKKCHSHUSA Mapratna ,;Mn?
@ ~1 ® 0 +7 © +4 @m+2
5. YeMy parHa CTETIEHb OKMCAEHUS XI0PAa B COCIWHOHWH
Ca(ClO),?
@ +2 ® +1 ®0 @ -1 -2
6. Kaxue 2neMeHTBI MOTYT MMETh CTEINTEHb OKHMCIeHHS —17
@ H ® Mg 1sBr
© 5Fe @ oK
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Pazoen 4

KNACCUDUKALIUA XUMHUMECKUX
PEAKUMK U SAKOHOMEPHOCT!U
UX NPOTEKAHUSA

[rapusiM NMpeaMeTOM U3YICHHS B XHMHH ABITACTCH XMMHYICC-
Kas peakus. ITyboxkoe 3HaHHE CYIIHOCTH H 3aKOHOMEPHOC-
TeH MPOTEKAHMS XUMIUECKNX peakiiiii J1aeT BO3IMOXHOCTE YII-
PaBIATE HMH U HCIIOIB30BATH I CHHTE34 HOBLBIX BCILCCTB.
YcpoeHKe 001X 3aKOHOMEPHOCTEH POTEKAHME XMMHYCCKHUX
peakuMit HeoOXOOUMO AJISI TTOCASAYIOINEr0 U3ydeHHs CBOMCTB
HEOPTaHMYeCKUX M OpTaHUYeCKHX BEIeCTB,

B nanHoM pasgene paccMaTPUBaIOTCA KNACCHPUKALINS X1~
MHUYEeCKHX peaxuuﬁ, CYHIHOCTS OKHCIHTEIbHO-BOCCTAHOBU -
TCNBHBIX PeaKUM, TeILUTOBbIe 3¢ (eKTh peakKuui, HX CKOpoC-
TH, COCTOSIHME XUMUMECKOrQ DABHOBeCHUd s ODPaTHMBIX
PeakiUit ¥ YCIOBMSA €0 CMEIECHHSA, 2 TAKXKe IT0Ka3aHbl 11pa-
BHNA COCTABICHUA PAa3IHYHbBIX TUIIOB ypaBHeHnﬁ XMMHYCCKHX
peaxiui,

§ 4.1, OKuCcIMTEABHO-BOCCTAHOBUTENbHBIC PeaKlim,
Baxuelimine OKHCIHTENH H BOCCTAHOBHTEH

Bcee xuMHYecKHe peakImi MOXHO DA3NeNUTh Ha IBa THNA!
1} Peaxuyy, KOTOPEIE IPOTEKAIOT Oe3 HIMEHEHHA cTeneueil
OKHCJieHHA 3ICMEHTOB: CTCITCHH OKMC/IeHHA BCEX 3IEMEHTOB B
MoOJieKynaxX MCXOEHBIX BEIUECTB PaBHB! CTENESHAM OKHCJACHHS
9THX BEMEHTOB B MOJICKYJIax IPOAYKTOR peakuny. Hanpumep:
+1-1 +1-2+1 +1-1 +1-2 .
HCI + NaOH = NaCl + H,0 {4.1.1)
2) Peakuuy, KOTOpBIE MIPOTEKAIOT ¢ H3IMEHEHHEM CTeneneil
OKHCJIEHHSA SNeMeATOB: CTENICHY OKUCIeHHS BCeX KM HEKOTO-
DBIX 37€MEHTOB B MOAEKY/JIaX UCXOAHBIX BEUIECTB HEe DABHEI
CTETIEHIM OKHCIIEHHS STHX 3JEMEHTOB B MONEKY/IAX TIPOAYKTOB
peaxiteu. Harpumep:

0 +2 -2
2Mg +0,= 2Mg0 (4.1.2)
+7 -1 +2
2KMnO, + 16HCl = 2MnCl, + 5012 + 2KCl + 8H,0 (4.1.3)

Peaxuyn BTOPOIro THIIa HA3RIBAKOTCHA OKMCAMTENIBHO-BOC-
CTAHOBHUTECIBHBIMIL.

@ Oxucmre15HO-BOCCTAHOBUTEALHBIE peakumy (OBP) — ato
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XHMHYEeCKHe peaKIHH, 1IPH APOTEKAHHH KOTOPLIX CTCIIEHH
OKHCJICHHA 2JIeMCHTOB HIMCHAIOTCA.

HameHenwe creneneit okucrenHs B xone OBP obyciosreno
ITOJIHKM UIH YACTYIHLIM HePeXOA0OM JMEKTPOROB OT ATOMOB
OJHOT( 3IEMEHTA K ATOMAM JPYTOIO JCMERT2.

Tax, B peakuuu 4.1.2 kaxXauni aToM Maruus omdaem 2 snex-
TPOHa:

Mg’ = Mg+ 28 (wm: Mg® —28=Mg'?)  (4.1.4)

OTH 2NMeKTPOHE! NIepeXoNaT K MoneKyne xucnopona. Kax-
IBIf aTOM KHcnopoaa B monexyie O, NpHcoeIUHACT 2 IeKT-
pOHa, MO3TOMY MOJIEKYIA KHCJIOPOAa npucoedunsem 4 3AeKT-
POHa: .

0, +48=20" . (4.1.5)

B peaxinin 4.1.3 atoMsl xiopa, koTopeie B Monekynax HCl
HMEIOT CTeTIeHb GKUCASHUA —1, omdarom 10 OTHOMY 3NEKTPO-
HY ¥ TIPEBPallaloTCs B HEHTPaIbHBIE aTOMBI X10Pa, KOTODHIE CO-
eMUHSIIOTCA NOMApHO A 06pas3yoT MoJeKyIn! xiiopa Cl,:

Cl'=CI* + 1g; C1° +CI'=Cl,
WK cymmapHo: 2CI'=CL+28 ~  (4.1.6)

ATOM MapraHiia, XOTopslii B cxonHoM eeriiectse (KMnO,)
HMEET CTeIeHb OKUCACHUA +7, npucoedunsent 5 3J1eKTPOHOB |
MPERPAIIACTCA B ATOM MapraHUA CO CTENIEHBIO OKHUCIeHHA +2
(TaKylo CTENEHE OKUCNCHUSA OH HMEET B MOIEKYNE MPOLYKTa
peaxuuu MnCL):

Mn*” + 58 = Mn™? 4.1.7)

PaccMoTpeHHEI Bollle MeXaHu3M OBP o0BACHAST, MoYeMy
3TH peaKliMy HA3bIBAIOT PEAKIHAMH ¢ NEPEHOCOM JEKTPOHOB.
PeaxkiiyH, NpH MPOTEKAHMH KOTOPHIX CTEMEHU OKMCASHHS He
M3MEHAWOTCS, HASKIBAIOTCH PEAKIAAME 03 NIepeHOCA DISKTPOHOR,

Taxum ofipazom, moGan OBP upepcTasiseT coboil cosoKyn-
HOCTH POLECCOB O0TAAYH U NPHCOEAHNHERHA JNIEKTPOHOB.

@ IIpouecc oTIAYH IIEKTPOKOB HAIBIBAETCA OKUCAeHUcM. B
pesynbraTe IIpoLecca OKMCICHUS arefpauaeckas BeTHYu-~
Ha CTENEHU OKUCTIEHHH DeMEHTA ITOBBILACTCA.

B paccMOTpeHHBIX MpuMepax npoueccs! 4.1.4 1 4.1.6 sipns-
10TCH MIPOLICCCAMH OKHCIICHHMA.

@ [Ipounecc nprcoeiHHeHNs 3MeKTPOHOB HA3bIBACTCA goccma-
Hoeaenuem. B pesynbrare rnpoliecca BOCCTAHOBACHNKA aired-
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par4yecKas BENHYHHa CTCIICHH OKHCIIEHHA ITORHXKACTCA.

TIponeccer 4.1.5 1 4.1.7 ABAMOTCA NpUMEpPaMu MPOLECCOB
BOCCTaHOBJICHMA.

@ Yacruip (AToMBI, MOICKY/Ib!, HOHLI}, KOTOPbIE OTRAKT 3JICK-
TPOHBI, HAZWBAITCH BOCCHIANROSHMEIAMIL.

B peaxumsix 4.1.2 m 4.1.3 BOCCTAHOBUTENSAMU ABIIAKOTCA CO-
otpeTcTBeHHO Mg 1 HCL

@ YacTHisl, KOTOpPbIE NPHCOSTWHAIOT 3IeKTPOHKL, HAZMBAIOTCH
OKILCALNEA MY,

B peaxisx 4.1.2 1 4.1.3 oXHCIRTENAMY ABIAIOTCH COOTBET-
creerHo O, u KMnO,.

CrnemopaTentHo, B 0BLIEM BUje OKUCIHTEIBHO-BOCCTAHOBH ~
TENBbHYIO PCaKIHI0 MOXKHO HPEACTABUTE CeAyIOIeH cXeMO¥i:

né

Boccratoburens + Oxucaurens = IIpooyKThl peakiyy

BoccTaHOBHTEIb YYACTBYET B IPOLIECCE OKUCIEHHS, T. €.
OKIICAIETCSA. A OKUCIUTEND YUACTBYET B MIPOLIECCE BOCCTAHOB-
JCHHA, T. €. BOCCTAHaBINBACTCS.

BAXHEVHIUE OKHCIUTENHN
U BOCCTAHOBHUTEIHU

Kaxzze Xe pefllecTBa MOIyT OLITE OKHCAHTEISIMH M KAKHE BOC-
CTAHOBHTEIAMH? DTO 3aBHCHT OT BEJIMMHHE] CTEHEHEH OKHCAE-
HUS 3NEMEHTOB, KOTOPHE BXOIAT B COCTAB JAHHEIX BEILECTB.
Kax M3pecTHO, HEKOTOPRIC SNEMEHTRI HMEKT IOCTOSHHBIE CTe-
TIeHH OKHMCAEHHS BO BCeX WIH B OOJBIMMHCTBE CA0XHbLIX Be-
(WECTB. JIIa TAKHX 3IEMEHTOB U3MeHEeHHE CTENEHEH OKHCASHUA
sexapakrepHo. I1osToMy cBOHCTBa BEHISCTB ODBIYHO He 3aBH-
CAT OT TIPHCYTCTBHSE 3THX ANEMEHTOR. DISMEHTH ¢ MEPEMEHHO
CTCIIEHBIO OKUCTEHHS, KAK IIPABUTQ, ETKO ee HIMeHSIOT, T. €.
MOTYT YUACTBOBATh B TIPOIIECCAX OTHAYM UNTH MPUCOSIHHEHUA
MEKTPOHOB. [102TOMY CROICTEZ CAOKHLIX BelHeCTs 00yCa0RIe-
Hbl HAIHIHEM B HX cOCTABe 2NeMeHTOB ¢ IepeMEeHH0H CTeneHhio
OKHCACHHA.

Ecnn B CoCcTAaB BEIECTBa BXOAUT 2IEMCHT ¢ BBICIHEH cTéne-
HLI0 OKHCIIEHNS, OH MOXCT TONBKO NOHWXKATE €€, T. €. Y4acTBO-
BaTb B TMpollecce BOCCTAHOB/IeHHUs. ClenoBaTensHo, MaHHOe
BELLECTBO MOXET FOABKO NPUCOEIHHATE 3ASKTPOHBI K BHICTY-
FaTh TOLKO B POJIM OKHCIIHTE A,
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Haripumep, csolicTsa nepMmaHraHata kamus KvMnQ, onpe-
JeAs0TCs CTEMEHBIO OKMCIeHUT Mapranlia (Kanwii ¥ KHCHO-
PO — 3JIEMEHTHI C TIOCTOAHHOM CTeNeHbIO OKMCIeHusT). Map-
radent B KMnO, uMeer BLICLIYIO CTEMEHE OKHCAeHUSA +7,
nosroMy KMnQ, MoxeT GBITh TOTBKO OKMCIIHUTENEM.

ECII{ B COCTAB BELIECTBA BXOAMT D/ISMEHT C EH3MeH cTene-
HbH0 OKHCJIEHHA, OH MOXET TOMBKO HOBBILIATE ¢¢, T. €. YMacTRO-
BaTh B TIpouiecce ok¥ciienus. CleoBaTensHo, JAHHOS BELICCTEO
MOXET TOIBKO OTIABATD 3NEKTPOHBI H BBICTYNIATh TONLKO B POIIK
BOCCTAHOBHTEA,

Hanpumep, cBoiictea ammuaxa N, onpexensiores crere-
HbIO OKHCIEHHWS a307Ta ({1 BOZOPOJA CTeNIeHb OKMCAeHns +1
SBIIETCA TMPAKTHHECKH TOCTORHHOMR). A30T B NH, BiMeeT nns-
HIYIO CTeTNleHb OKMCTeHns —3, oatoMy NH; MoxeT 6ITh TONb-
KO BOCCTAHOBUTEICM.

Ecnu B cocTap BelllgcTa BXOAUT 3IEMEHT ¢ HPOMEIKYTOU-
HOit CTEMeHn0 OKHCIeHHA, OH MOXET KaK IOBBIIIATE, TAK M T10-
HIKATH €€, T. €. MOXET YIACTBOBATh M B NPONECCe OKUCHCHMS,
M B TIpOLiecce BoccTauosAeHKA. CleToRaTeIbHO, AaHHOE Belle-
CTBO MOXeT ObITh M OKHCJIMTENEM, M BOCCTAHOBHTENEM, DTO 33-
BHCHT OT BTOPOTO YIacTHHMKA PeaKlMH.

Hampumep, ceoiictsa cynbdhmta Hatpug Na,S0, onipenens-
10TCS CTETIEHBIO OKMCIEHMS CePhl, KOTOPER MMECT IPOMEXYTOY-
HYIO cTemeHb okucaeHus +4. [lostomy Na,SO, npospisier
OKHCMTEIBHG-BOCCTAHOBHTEILHYIO IBGIicTBeEHOCTS. B peakiu
€ TIepMAHTAHATOM Kamus:

+4 +7
Na,S0, + KMnO, + st04
+6 +2

—Na,S0, + MnSO, + K,50, + H,0  (4.1.8)

CYJb(GUT HATPHS OKUCSIETCA A0 CYNb(]aTa HaTpHs, T. €. BhIC~
TYTIZeT B PO BOCCTAHOBUTEAN. BTO OOYCHOBISHO TEM, 4TO
KMnO,; MOXeT OBITE TOREKO OKHCIUTEIEM (CM. BBILLE). A B
PEeaKkHH ¢ CEPOBOIOPOIOM:!
+4 -2 0
Na,S0, + H,S + HCl - § + NaCl + H,0 (4.1.9)

CyAbhHUT HATPHs BOCCTAHABIMBASTCH A0 ¢BOBOLHOH cephl, T. €.
BHICTYIIAET B PONK OKHCIUTENS, TaK ¥KaK H,S MoxeT GbiTh TONb-
KO BoccTaHoBUTeNEM {cepa B H,S naxomures 8 Husluei cTene-
HM OKHCAEHHS). '
BaxnednsMe OKHCIHTEISMA SBIAIOTCS:
a) ApPOCMbiEe Belecga-HeMErId 16l C HAUOOAbUILUMU SHAYLEHU~
amu spexmpoompuramensiocny — prop Fy, kuciopon Oy;
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0) cromcHbIE Gelecmed, MoAEKY bl KOMOPbIX COOEpHcam 3iae-
MeHMbl 8 gbiculel} CMeneHy GKUCIeHUS — TTEPMAHTAHAT Kalus
KMnO,, XxpoMaTsl ¥ IUXPOMATHL (HAOPHMED, TUXPOMAT Kanud
K,Cr,0;), asotHas kucaora HNO, n ee conu — HMTpaThi, KOH-
LeHTpUpOoBaHHas cepHas kucaora H,S0,, okenn ceunua (I1V)
PhQ,, xoropras kucnora HClO, M ¢¢ cond — nepxXaopaTsl ¥ Op.

BakHelImBMH BOCCTAHOBUTEIAMH ABJISIOTCS: - _

a} ece npocmste gen(ecmea-memainisl. Hanbonee aKTHBHEIMH
BOCCTAHOBUTE/ISIMH ABILIOTCS LIEIOYHBIE U IENOTHO3EME b-
HBIe METALTH, MaTHUH Mg, amoMuHui Al, LUHK Zi;

©) caodchbie geltecmea, MOAEKYAbl KOMOPYIX COOEpHCam aae-
Mermbl 8 Huzuell cmeneru oxucaenus — Metar CH,, chnan SiH,,
ammuar NH,, dochun PH,, Hutpuasl u gocdnisl MeTaLIOR
(HaupuMep, Na;N, Ca,P;), ceporonopon H,S u cysnduiast me-
Tannos, ranoreHosoaopontr HI, HBr, HCl ¥ ratoreHuab! Me-
TAI0B, FMAPHAL MeTanos (HaupuMep, NaH, CaH,) u ap.

Cpenu BEIIECTB, COICPKALLNX WICMEHTH B IPOMEXKYTOUHBIX
CTENCHIX OKMCACHHS, €CTh BEIXECTRA, LIS KOTOPHIX Goiee Xa-
PAKTEPHBIMHI SIBISIOTCS WK OKMCIIMTEISHbIS, HIIM BOCCTAHOBH-
TeNbHbIe CBOCTBA. OGLIYHO SBIAIOTCH OKHCIMTENSMH TAJI0Te-
Hel Cl, u Br;, xioprosatucTtas kucnota HCIO ¥ ee conu —
rUHoXncpuTH, xaoparsl (KCIO, v ap.), okcun mapranua (IV)
MnQ,, cop¥ TpexsanertHoro xenesa (FeCl, u ap.). Kak npa-
BHJIO, B POJiH BOCCTAROBHMTE K€ BricTynawT Bogopon H,, yrne-
pon C, okcun yraepona (1I) CO, cyneduts MeTamtos (Na,SO,
H Op.), coH AByXBaneHTHOro Xenesa (FeSO, m op.).

THIIBI OKHCIUTEIBLHO-BOCCTAHOBHUTENIBHBIX
PEAKIIMH

Pazmuaior 3 THITA OKHMCIHTENSHO- BOCCTAHOBUTENBHBIX Pe-
AKLHHA.

1) MekMoIeKYIAPHbIE OKHCIATEILHO-BOCCTAHOBHTENLHEIE
peaKupy. B 3THX peakuMaX 2MCMEeHT-OKUCAUTEeNL H DIeMeHT-
BOCCTAHOBUTENR BXQNAT. B COCTAB MOJCKYN pasnudHEBIX Be-
tiects. llpuMepamyt TaHHOIO THIIA DEAKIAH ABMAIOTCS

0 0 -3 +1
N;+ H, - NH;;
+2 0 +3 -1 +3 -1 +2 0
FeCl, + Cl,— FeCl;; FeCl, + KI — FeCl, + I, + KC1

2) BHyTpuMOAEKyASPHbIE OKHCTHTEBHO-BOCCTAHOBHTEILHBIC
peakusn. B.3THX peakUMaAX 3MeMCHT-OKHUCIUTEIb H DIEMEHT-
BOCCTAHOBHWTENB BXOAAT B COCTaB 0QHOro Beiecrra, Hanpu-
Mep:
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-3 +6 0 +3 ~3 +3 0
(NH4,Cr,0; — N, + Cr,0; + H;O; NH,NO; - N, + H,0

K stomy Ty OBP OTHOCATCH MHOTHE peaKLMH TepMUYec-
KOr'0 Pa3jIOXeHHMS BCIUCCTB.

3) Peaxupd caMOOKHCACHHA-CAMOBOCCTANOBIICHNA, Ha3kIBa-
eMble TAKXKe PeakHisaMH JucnponopuroHAposanuns. 210 OBP,
IIPH MPOTEKAHKUH KOTOPEIX ONHH M TOT XK€ IEMEHT, HAXOUH-
IIMACH B [IPOMEXYTOUHOM CTEITeHH OKHCIEHWA, H OKUCTAETCA
1 BOCCTaHABIMBaeTCA, UacTh aTOMOB AAHHOTO 3AeMEHTA OTAA-
€T 21eKTPOHEI IPYTOH YacTH aTOMOB 9TOTO Xe 2AeMedTa. Ha-
MpuMep:

+4 +5 +3
NO, + H,0 - HNO, + HNO,

0 -1 +1
Cl, + Ca(OH), — CaCl, + Ca(CI0), + H,0

COCTABJIEHUE YPABHERMI' ,
OKNCINTEIIBHO-BOCCTAHOBHTEADHbIX

PEAKIIMH

JLits1 COCTABNEHMS YPABHEHUH OKMCANTEIEHO-BOCCTAHORH -
TeNBHBIX PeaKI{Hii HACTO MCIIOIB3YETCS CIIENHATBHBIH METOR —
METON HACKTPORNOro fananca. B oCHOBE €10 JeXHT Cleayioiiee
NIPABIIO: 00Iee YHCIO YTEKTPOHORB, KOTOPbIE OTAAET BOCCTAHO-
BUTEb, JOJDKHO GbITH PABHG OOIMEMY YHCIY 3TEKTPOHOR, KOTO-
pBi€ NPACOSIWHAET OKHCTHTEb.

PaccMoTpHM IpUMeHeHIe METOIA MIEKTPOHHOro bananca Ha
PHMepe peakliMK, KOTOPas BRIPAXACTCH Clenyloled cXeMoii:

KMnO, + KBr + H,50, = MnSO, + Br, + K,80, + H,0
a) OnpefeMM CTeTIeHU OKHCJIEHHS BCEX 3IEMEHTOB B MO-
JIEKynax MCXOIHBIX BELIECTB U MPONYKTOB PEaKIHK;
+1+7 -2 +1 -1 +1+6-2 +2+6-2 0 +1+6-2 +1 -2
KMnO,+ KBr + H,50, - MnS5O, + Br, + K,S0, + H,0
6) IToxuepKkHeM CHMBOIEI 2IEMEHTOB, KOTOPBIE U3MEHSIOT
CTEMEeHU OKUCIEHHS B XOIE PeaKLIUH:
+7 -1 +2 0
KMnO,+ KBr + H,80,— MnSO, + Br, + K;5S0, + H,0

B) COCTaBHM ypaBHeHHH NPOLECCOB OKMCIIEHHWS 1 BOCCTa-
HORNEHUA: : :
Mn'” + 58 - Mn"? (BoccTanOBIEHIE)
2Br~! — 28 — Br, (okucieHue)
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OGparare BHEMaHHE, YTO B JIeBGH YaCTH YpaBHEHHMHA POLIEC-
ca OKMCIICHMS B3(TO IBA aroMma G6poMa, TaK KaxK IIPOAYKTOM
OKHCIeHHA SIBJISACTCH ABYXATOMHAS MOJIekya Opoma Br,.

r) HaxoauM MROXUTEAH [ YPAaBREHIH NPOLIeCCOB OKHC-
JICHHA { BOCCTAHOBICHHSA, IIPH YMHOXSHHH Ha KOTOPHE YiCIa
OTHAHHBIX ¥ IIPHCOCAMHEHHBIX S/IeKTPOHOB OyIAYT paBHbi. Tak
KaK HaHMEHBHIAM OBIIHM KpaTHBIM YHCCH «5» U «2» ABAACTCA
«10», TO ypaBHEHHE TIPOLIECCA BOCCTAHOBIEHUS HYXKHO YMHO-
XKHTh Ha «2», a yPABHEHHE Mpoliecca OKUCISHUA — Ha «5»:

2| Mn"" + 58 > Mn*?
5|2Br' — 28— Br,

Jina aToMa Mn"" npucoemunsior 10 3XeKTPOHOB, a 10 aTo-
MoB Br! ormaior 10 31eKTPOHOB, T. €. BHIITONHSAETCSH OCHOBHOE
TIPABHIIO METOMA 2ICKTPOHHOTo GanaHca.

1) HaliaeHmnre MHOXHTEAH 3AMTHINEM KaK KO3()QUIIUEHTH
itepen GopMyiaMH BEILECTB, KOTOPbIC CONEPXKAT DAEMEHTEI,
YYACTBYIONINE B IPOLIECCAX OKUCIEHWS i BOCCTAHOBICHUSA!

2KMnO,+10KBr+H,S0, —» 2MnSO,+5Br,+K,50,+H,0
e) ociie 3TOTO ypABHUBAEM YM T2 ATOMOB SHEMEHTOB, KO-

TOpPBIE HE H3MEHAIOT CTCTICHM OKHCIIEHUS. B TaHHOM Clydae 10
aTOMBI KaJIMsI, Cepbl, BOZOPOIA M KHCI0POIA.

2KMnO,+10KBr+8H,S0,=2MnS0,+3Br,+6K,S0,+8H,0

OG6519HO YHCIIa ATOMOB BOAOPOA H KUCIOPO/a ypaBHHBA-~
10T B TIOCIEIHIOW OYepelst. Bo MHOTHX CyYaaX paBeHCTBO Y-
ceJl ATOMOB KMCITOpOJA B JIeBOi M B IpaBoii YacTAX ypasHeHH
OBP cBMICTeNECTBYET O TOM, YTO 3TO YpaBHEHHE COCTARIEHQ
MpaBHJIBLHO (B COCTABASHHOM YpaBHeHHE 40) aTOMOB KHCIOpO-~
Jia ¥ B IeBOif, H B [IpaBoOf 4acTAX).

PaccMOTpHM HEKOTOpBIE §OMee CHOXKHBIE TPHMEPBI COCTAB~
nenvs ypaeHennii OBP.

CocTapdM ypaBHEHHE PeaKLH, KOTOpas IIpoTeKaeT no cle-
AYIOIel cxeMe:

Cu + HNO; » Cu(NO;), + NO + HQO

Onpene UM CTENEHN OKMCTEHHS BCEX ATEMEHTOB B IToayep-
KHEM CHMBOJIB 3JIEMEHTOR, KOTOPEIE H3MEHAIOT CBOH CTEIIEHH
OKUCIICHHA:

0 +145-2 42 +5=2 +2-=2 +] -2
Cu + HNO; — Cu(NO,), + NO + H,0

CocraBUM ypaBHeHHS IIPOLECCOB OKMCIEHHA M BOCCTa-

HOBACHUA ¥ HalAeM MHOXTENH, HA KOTOPBIC HYXHO YMHOXHTH

31U YPaBHEHUS: ] o
3|Cu —26—- Cu

NY¥ + 38 - N*?
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O0paTvTe BHUMAHHKE, YTO He BE@ ATOMBI 43072, KOTOPBIE BXO-
mat B coctas HNQO,, H3MEHAIOT CBOIO CTENIEHB OKMCIEHHS;
YacTh ATOMOB 230Ta B3 U3MEHEHMS CTETICHU OKMCICHHS Nepe-
XonuT B MOAeKY/IH Cu(NO,),. [To3TOMY HaliZeHHEBIE METOIOM
97¢KTPOHHOTO Banadca ko2 hMULIIHEHTH HAITMITEM Nepe]l BCe-
MH gopMynaMH, coaepxammumM Cu v N, kpome dopmynel
HBNO,: : :

3Cu + HNO, — 3Cu(NO,), + ZNO + H,0

Koadbuumenr nepen dopmynoit HNO; papeH ofuiemy duc-
JIy aTOMOB a30Ta B TIPaBO 4acTH ypaBHeHud, T. €. pareHd 8 (13
HHX 6 ATOMOB, KOTODEIE He H3MEHAIOT CTENeHb OKUCTICHHUS):

3Cu + 8HNO, — 3Cu(NO,), + 2NO + H,0

B nocienniow Quepelb YpaBHHMBACM YHCIIA ATOMOB BONODO-
Ja 1 KHCaIopona. i

3Cu + 8HNQ, = 3Cu(NGQ,), + 2NO + 4 H,0
B nexkoropuix OBP 6oaee ZBYX 31eMeHTOB U3MEHSIOT CBOU
CTENeHH OKHCIeHHA. B KayecTBe npUMepa pacCMOTPHM clleny-
IOHIYIO DEAKIIMIO:
+3 -2 45 +5  +4 +4
P,S; + HNO; — H,PO, + SO, + NG, + H,0
JBa sneMenTa — docdop ¥ cepa — B XOJie TOM PeakLiMM
OKMCIISIOTCS, OJJUH 31eMEHT — a30T — BOCCTAHABNHBAETCH:

: { 2P — 48 — 2P"°
382 — 188 — 38™
2 IN¥+ 18 5> N™

O0l1iee YHCAO 21EKTPOHOB, KOTOPEIE YYACcTBYIOT B IIpoLec-
¢ax OXYCJeHMd, PaBHo 22; B pougcce BOCCTAHOBICHUS y4a-
. ctyeT 1 nnektpoH. [ToaroMy oBIIMi MHOXHTENE JJIS OBYX
YypasHEHHH NpoLeccoB OKUCICHHS paseH 1, a MHOXUTENSs Ul
YypaBHEHUA NPOLISCCa BOCCTAHOBNCHYS paBeH 22. 3amuinieM 34
MHOXMTENH B KayecTBe Ko3(QduueHToB nepel GopMysaMu
COOTBETCTBYIOLLMX BEIICCTB!

P,S, + 22HNO, — 2H,PO, + 380, + 22NO, + H,0
B 3akmoyeHne ypaBHAEM YHCIIA aTOMOB BOZOPOIA M KHCIIOPOXA:
P,S, + 22HNO, = 2H;PO, + 350, + 22NO, + 8H,0

Pomb OKHCIATEIbHO-BOCCTAHOBHTENBHBIX PeaKipii
B IIPHPOJE ¥ B NPAKTHIECKO# AeATe/bHOCTH Ye/I0BEKa

BOJIPIIMHCTEO XMMWYECKMX IPOLECCOB, IIPOTEKANOIIHX B
HNpHpoae 1 OCYHIECTBIIACMBIX HETOBEKOM B €10 MPaKTUYECKON
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IEeATENEHOCTH, IPEACTABAAIOT COBOM OKHCAMTCILHO-BOCCTAHO-
BUTSABHBIE peakKuuK, B KavecTse npuMepa MOXHO TPUBECTH
CIeOyIOUINE TIPOIIECCH;

a) npotnece hoTocHHTe3a:
xaopodiis

6CO, + 6H,0 —— C,H,,0, + 60;;
6) ropeHye IPUPOTHOTO Tasa;

P
CH, + 20, — CO, + 2H,0;
B) TIOMyMEeHME METATUIOB U3 PYIL;, HAIIPUMED, JKeJTe3a:

2Fe,0, + 3C 25 4Fe + 3CO;
r) cunres ammuaxa: Ny + 3H, = 2NH,.

- Bonpocer daa xowmpoas

. Yro Takoe OKHCIHTENLHO-BOCCTAHORHTEABHEE peakin? Yem
ofyCIoBNIeHO M3MEHEHHE cTefleHeH OKHCHEeHUS B X0OM¢ OKHC-
JIMTENBHO-BOCCTAHOBHTENBHBIX PEaKIyii?

. Kax HaspiBaeTcs: a) IIpollece OTNa4M MEKTPOHOSB; §) mpouecc
OPHUCOEIMHECHHA BJ!BKTPOHOB? Kax H3IMEHAWOTCH CTEHAEHH
OKHCIEHHUA ATOMOB B 3THX Ipoleccax?

. Kak Ha3nBaloTed YacTHUE! {aTOMEI, MOJIEKYNEl, HOHEBI), KOTO-

pHE: &) OTHAIOT FNCKTPOHKL; §) APUCOCIUHAINT FACKTPOHBI?

4. Kakve BelllecTBa MOTYT BRICTYTATD B DOJIH: ) TOALKO OKHC-

SN 0 =Y SN WA

AWTenAeit; ) ToNBKO BOccTaHOBHTeNneH? Kakue BeulecTsa Mo~
TYT HpPOABINTE OKHCIHTERBHO~BOCCTAHOBHTENbHYIO KBOMH-
crBeHHocTh? TIpUBenUTe IpUMEpEL.

. Ilpueenyre GOpMYIE ¥ Ha3BaHusA: a) BAXHEHIINX BEMIECTB-
QKHCHUTENSH; 0} BaXHEeRIIWX BelieCTB-BOCCTAHOBHTENSH.

. Ha xakue TUIIE pasmenfloTca BCe OKHCIHTENBEHO-BOCCTAHO-
BUTENBHEIE peaKluu?

. Uro tTakoe: a} MexmonekynapHeie OBP; 6) suyrpumonexy-
napHsie OBP; B) peakuuy JUCHpPONOPLHOBMPORAHUAT

. KaK naseiBagtca METOH, KOTOPHH MCTIONB3YETCH Wi cocTasne-
HH# YPABHEHHIH OKHCTHTEIbHO-BOCCTAHOBUTENBHEIX peaKiiuii?

. KdKkoe TIpaBuio JeXHT B OCHOBE METoa IMeKTPOHHOro fa-
naHca?

. Hpurenure IIPpHMepbl OKHCAUTEIIBHO-BOCCTAHOBUTENEHEBIX

peakuyid; 2} NpoTeKAOIWKEX B NPKHPOAe; ) OCYIIECTBIIEMBIX
YENOBEKOM B €0 NPAaKTUYeCKON MEATEILHOCTH.

3adanun 023 camocmoamesvnoi paGom

. Kakue u3 cneaywouwinx peaklUnil SBASIOTCE OKHCIUTENBHO-
BOCCTAHOBHTEJIBEHBIMHAL
a) KOH + CuCl, = KCI + Cu(OH),;
6) KBr + Cl, — KC! + Bry;
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8) Fe(OH); - Fe,0, + H,0;
r) Pb(NO,), — PbO + NO, + 0,7

- 3aKOHYMTC yPaBHEH S CneﬂgYIOU.le APOIIRCCOB,

a)A1~«—3c By NT — 58 = n)Br2+2c—

6) 8" + 88 = NE”+1E= ¢) Mn*™? — 58 =
Kaxue %3 3THX NPOULCCOR ARAAIOTCH NPOLECCaM BOCCTAHOR-
neHus?

. Kagrue #3 cneayioiitx BemecTs MOTYT ObITh! 4} TOJABKO OKKC-

JMTERSMH; 6} TOJIBKO BOCCTAHOBHTEIAMU; B) M OKHUCIHTENS -
MH, U poccTaHopHTelamu; Cr0,, Mg,P,, Na,CrQ,, §0,, KI,
KNO, LiClO,, KH, Fe, H,0,, (NH,),57?

. YKaxuTe THII KaXI0ii 13 CIIeaVIOUIHX OKHCIWUTENBHO-BOCCTA-

HOBUTEABHBIX PEAKLBiH:
a) P + KOH + H,0 -» PH, + KH,PQ;;
8} H,S0, + HS - S + H,(;
B} KC10, — KCI + KCIQ,;
r) NH,NO; —- N,O + H,0;
) Cu + HNO, ~» Cu(NO,), + NO + H,0;
e) AgNO; — Ag + NO, + Oy
x) Fe + Ci, —» FeCl,.
MeTonoM 21eKTPOHHOTO BanaHca COCTABETE YDABHEHHS OKUC-
AUTCLHO-BOCCTAHOBHTENBHEIX peakuuil, xoTopae npoTeka-
OT [0 CXeMaM:
a) H;S + K,Cr,0p + Hy50, — S + Cny(S0,); + K50, + H, O
6y C + HNO; —» CO, + NO + H,0;
B) MnQ,; + NaBiQ; + HN03 ~—> HMnO, + BiONO, +

+ NaNO3 + H,0;
r} Nal + NalO; + H,S80, — 1, + Na,50, + H,0;
o) Mg + HNO, ~ Mg(NO,), + N,O + H,0;
e) Pb0O, + MnSQ, + HNO; — PbSO, + Pb(NQ,), +

+ HMnO, + H,0;
*) KMnO, + NH; —» KNO, + Mn0O, + KOH + H,0,
3) K,Cr,0, + HCIO, -+ HI — Cr(ClO,), + KCIO, + I, + H,0
u) H,C,0, + KMn0O, —» CO, + K,CO,; + MnO, + H,0;
K) C;H,,0, + KMnO, + H,SO, — CO, + MnSQ, + K,S0, +

+ H,0.

Mg Kaxmol peakliMM YKaXKHTE BELIECTBO-CKHCAHTENL H Be-
WECTBO-BOCCTAHOBUTENNE, NPOLECC OKUCASHHS W IPOLECC BOC-
CTAHOBJIEHHA.

. K xaxomy THny OKHCTHTETBHO-BOCCTAHOBUTE/IBHEIX PeAKIMH

OTHOCHUTCA KaXJaadg M3 CHedyIOIHX peakilHii:

a) H,0, + K,Cr,0, + HCl — CrCl; + KCl + 0, + H,0;

6) H,0, - H,0 + Oy

8) H;Q, + KNGO, - KNO, + H,0?

Kaxywo pons {OxucnuTelsn; BOCCTAHOBUTENN, W OKRCAUTENSA,
W BOCCTAHOBUTENS) UTPAET MEPOKCHI BOLCGPONA B KAXIOH M3
5TUX peakuui? CocrtaBbre YPABHEHHUA DeaKUMH METOLOM
IMeKTPOHHOro Banaxca.

. poananuanpyiite cledylonile ypasHeHUs peakiuuii:

2KMnO, + 5K,50; + 3H,50, = 2MnS0, + 6K,S80, + 3H,0;



2KMn0O, + 3K,50, + H,0 = 2Mn0, + 3K,50, + 2KOH;
2KMnQ, + K;S0, + 2KOH = 2K,Mn0, + K,S0O, + H,0.

B xaxom ciyvae DrybuHa soccradopnenys KMnQ,: a) van-
Honpinan; B) HauMeHbLIIAA?

§ 4.2. Tennosbie 3hdeKTh pearnmii.
3akon Tecca m CJeJCTBHA H3 HEro

XUMHYECKHE PCaKIIUK MPOTEKAIOT € BHIIENEHUEM WIH C
nornomedieM IHeprui., OOBIYHG 3Ta PHEPTHA BHIACALETCA
WM NOTAOWAECTCA B BUIE TETNOTHI.

HaripuMep, ropeHue yras ¥ npUpoaHOro rasa, B3auMoIe-
CTBHC KHCJOT CO WEeA0YaMH CONPOBOXKARIOTCA BHIASHCHHEM
DONMBIUOro KOJUUCCTREA TEMAOTHI

C+ 0,=CQ, - Tennora

CH4 + 202 = CO: + ZHZO — BbLAENAETCS

H,S0, + 2KOH= K,S0, + 2H,0 —

HaoGoport, 1ia paznoxenng xapboHaTa Kanblud, obpaso-
Bauia okcuia azora (1) HeoGxoMuM IIPHTOK SHEPTHU — ITH
pPeaktaH HIYT € IIOTNOLCHUEM TEILIOTHI

1 Tens1oTa NotowlaeTes («U°s Han 3Ha-
CaCQ; = Cal + COye- KOM paBeHCTBa B YPABHEHNH peaKiHi

o
MOKA3LIBACT, YTO PeAXLHS MAET TONb-
N, + O, =2NG €= KO TIpH HArpeBaHHU)

s XUMUUCCKHE PEAKIIHM, B PE3YJILTATE KOTOPBIX TEILIOTA BhI~
ACNAeTCA, HA3BIBAOTCA 3KI0TEPMHICCKHMA.

s XHMHUECKHE DEaxlUMH, B pe3yNpTaTe KOTOPEIX TeXIoTa No-
. TollaeTcs, Ha3blBalTCA SHROTEPMITHECKUMH,

KonvuecTBO TeNNOTh, KOTOPOe BRIACAACTCA MM MOTToma-
ETCSE B PE3YIBTATE XMMHYECKOH peakiliK, Ha3biBASTCA TenI0-
BLIM 3(MpeKTOM peakiun, '

Paszgen XMMHUM, B KOTOPOM H3YYAOTCA TeTU10BLIe 2didex-
- Thl, HA3BIBACTCHA TEPMOXHMHEIH.

B repMmoxumMuu Tennoroi a¢ddekT peakiinu obozHagaeTcs
cumBoiioM Q (k10) M BoIpaxaeTes B KUTomkoynax (kIx) win
KHIoKaJopuax (KKanlj:

I kxan= 4,187 kllx

Anst ax30TepMHMUYeCKHX peakiiit Q > G, g sHaoTepMMuEC-
KMX peakumit Q < 0.

B xypce GpH3HKH B NO3HAKOMMIIHCE € 3aKOHOM COXpaHeHH s
DHEPrUM, YTBEPKIAIOMIUM, 4TO SHEPTHST He BOHUKAET H3 HHYETO
M He ucuesaeT Geccncao. Jro BeceoGmuid 3aKoH TIpAponnl, OH
NPUMCHHUM KO BCCM SIBISHUAM, B TOM MUCHE U XHMﬂchKHM.59
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BiytesnieHue TENIOTHE B XONe Pe3KLMH CBHACTETBCTBYET O TOM,
YTO ele D0 PEAKUME BeUIeCTBa 06MaMaliH OIIpeae NeHHbIM 3a-
nacoM 3HepruH. Takas opMma IHepTHH, KOTOPAs B CKPBITOM
BUJIE COAEPKHTCH B BEIIECTBE, HAZLIBACTCS BHYTPEHHEH SHEP-
rueil Bemiectaa (1),

BHYTpeHHAH DHEPTHA CKA3ABIBAETCS M3 KUHETHYECKOW H
HOTEHHMAIBHON s1eprul. KnneTwaecKan sHeprusi — 570 oHEp-
I'ud ABHXeHus dacTirl. [MoTeHnHanbHASA JHEPIHs ONpeaeasIcTCH
CHAAMU TTPUTSIKEHHA M OTTATKMBAHMA MeXLY HACTHLIAMMU.

Kaxrnoe seliiecTBO 061a/1aeT ONpeleeHHBIM 3aI1aCOM BHYT-
penHeili sHepri. ITpeBpatueHnd BETIIECTB IIPHBOASAT K H3MeHe~
HHIO UX BHYTpEHHEH BHEPTHM H CONIPOBOXIAKTCA BLLICIEHH -
€M WIH [IOTIOINEHHEM TeILTOTEL.

B kaxux ke ciydasx TelIoTa BoIIeAASTCA, & B KAKKHX Mo~
INIOIAETCA B XOLe peakiit?

Ilpu nporekaHuH N060H XMMUYECKOH peakui TTPOHCX0~
JHT PA3pblB XHMHUYECKUX CBA3CH B MONEKY/iaX MCXOHHBIX Be-
IIECTB U 00pa3OBaHUE HOBHIX XMMHYECKHX CBA3CH B MOJIEKY-
JIaX OpPOOYKTOB peakKlHH. Pa3pblB XMMHYECKUX CBsa3eit
COIPOBOXKAAETCA MOTAOIIEHHEM ONPeAcIeHHOTO KOMHYEeCTBA
areprud. O0pazoRaHue XUMUYECKUX CBA3CH — €& BulIeneHU-
eM. B 3aBHCHMOCTH OT COOTHOIIECHUS ITUX KOIMYECTB B Pe3ylib-
TaTe PEAKIIHU 3HEPTHUS BRAENALTCS WITH NoTiomiaeTcs, B xone

peakLuu;
A, + B, =2AB

PaspPHIBAIOTCI XMMHUYECKHUE CBA3H B MONEKYMaxX A, 1 B; u oOpa-
3YIOTCS HOBEIE €BS3H B Monekyliax AB:

A—A)+(B—-B)=2(A—B),
(T ) (T ) =2( 1 ), Tae

E, E; 2Exn

E, — sHeprus, KoTopas ITOTJIOIIASTCSl IPH Pa3pEIBC CBA3M B
MoneKyine A,;

Ep — sHepruas, Koropasd NOTA0MAaeTCsa IIpH paspeIBe CBI3H B
Monekyne Bs; :

E,p — sHeprug, KOTopas BELACNAETCA IPH 06pa3OcBaHUM CBI3H
B MOneKkyne AB.

Ecnu 2+ E,5 > (E, + Ep), TO B peaynsraTe peaklivK DHepria
BBIZEASETCS, 34Iac PHEPTHH UCXOAHBIX BellecTR Dombilie, yeM
3anac SHePTHH MPOIYKTOR peakuuy, M36KTOIHOE KONHYECTBO
BHYTpeHHEH 3HEPTHH BEICBOOOXKIAETCA B XOIe PEaKLiy K BbI-
AEAACTCA B BUAS TCILNOTH (puc. 18, a).

Ecin 2+ E, 5 < (Ex + Eg), TO B Pe3Y/IETATE PeakliMM SHEPTHSA
MOTAOLIAETCH. DTO CBIASTEABCTRYET O TOM, YTO 3aTlac SHEPIHN
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TEToTa
» U A MOTA0NLALTCH
A, + B, 2AB

TennoTa
BRLOENACTCA

- -
HCXOMHBIE 2 OPOIYKTHI HUCXOOHEIE . MTPOXYKTH
BLHISCTEA ) PeaKLUHHA BELUCCTBA peaKuH
a

Puc. 18. Mamenense BHYTpenneil 3HePruy BeIECTE B XO/e:
a) 3K30TePMIMECcKOil peakliH; §) SHAOTePMHIECKOH peakuvn

MCXOIHBIX BEIESCTB MEHBILE, YeM 3aI1aC SHEPTUM MPOIYKTOR

peakivi. Jins obpa3oBanyis HOBBIX BEILECTB HEOOXOMUM NPUTOK

SHeprMH — 3HEPTHA NOTIOILAETCA B BULE TeIUToTH (puc. 18, 6).

Taxum 06pas3oM, TeINOBOIH 3hheKT peakiuy MOXHO ONU-

_ CaTh 4Epe3 M3MEHEHME 3a1aca SHePriH HCXOIHEIX BELISCTE M
NPOOYKTOB PEaKIMH.

CorfacHo 3aKoHY COXpaHEHHA YHEPTHH, SCTH K Kakoi-THG0
CHCTEME ONBOEAT TEIIOTY {QQ), T0 0HA PacX0AyeTCA Ha H3MEeHe-
Hue BHyTpeHHeH sHepriu (AU) K Ha coBepiueHe paboTel (A):

. Q=AU T A, {4.2.1)
e AU = U, — U,, T e. pa3HOCTh BHYTPEHHHX SHEPTHHA KO-
HEYHOTO M HAYAIBHOTO COCTOAHHA CHCTEMBL. ECITU pedb MIeT o
CHCTEME, B KOTOpOIl MPOTEKaeT XUMHYecKast peakuus, To AU —
3TO pasHOCTh BHYTPEHHHX SHEPTHIA IPOLYKTOB PEaKilMU M MC-
XOTHBIX BEIHECTB.

Jna xMMHYecKuX peaklMi mox pa0oToi NPpOTHE BHELUHHX
CHJI B OCHOBHOM NoApasyMepagTed paloTa MpOTHE BHEIHETIO
IaBiaeHus (Hanpumep, paboTa paciudpenus).

Xumudeckne peaxiiii oGbIYHO MPOTEKAIOT IIPH MTOCTOSHHOM
Iasnenuu (p) (B orkpeITOM cocyae). Ilpu p = const paboTa paBHa
TIPOH3BEIECHHIO TABTEHHST HAa M3MeHeHHe 00beMa B crcTeMe (AV):

A=pAV=p(V,—V)), (4.2.2)

rne V; 1 V|, — 00beMEl IPOAYKTOB PEAKLIN 1 MCXOOHBIX Be-
1LECTB COOTBETCTBCHHO,

Taxum 0bpazoM, TennoBoit 3ddekT XMMUYECKOH peakiuH,
IPOTEXAOILICH NpH NOCTOARROM JABJCHHN, BLIDAXKAETCH CNEIy-
0TLUM 00pazom:
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Q=U,—U)+p(V,—V)) = (U, +pV,) — (U, +pV) (4.2.3)

Ecnr o6ozHaunts U + pV uepes H, To 5T0 BRIpaxeHHe IpU-
MeT BUI

Q=H,— H, (4.2.4)

BeawyuHa H nasbiBaeTcd HTAILIMEIH.

BHTATBINA, KaK ¥ BHYTPEHHSAS SHEPrud, XapakTepHayeT
IHepreTHIECKOe COCTOANNE BellecTBA (Ternoconepxanue). Ter-
Jlocomepxanue BKIKOYACT B ¢e0d BHYTPEHHIOW SHEPIUIO BELUE-
CTRA Y SHEPTHIO, 3ATPAMEHHYIO Ha IPEoIoNe e BHELIHETO JaB~
JIEHHA. .

Taxkym 06pazoM, HIMeHeHHE SHTATLIIHK IIPOIYKTOR PeaklNiy
TIO CPABHEHUIO ¢ SHTANBIKHEH NCXOAHLIX BEILICCTS PAaBHO MOA-
BeJeHHOMY M BBIICTHBIIEMYCH KOJTHYECTBY TEILIOTHL.

1A XUMHEYeCKHMX peakLMii H3MCHCHHE SHTAJIBIMH PaBHO
Pa3HOCTH MEXEY CYMMOH 3HTANIBNHI MPOLYKTOR peakUMH |
CYMMOH SHTANLITHE HCXOIHBIX BEIECTB:

AHp—uuu = EHnm - ZHch_ (425)
Tak, nua peakumn A, + B, = 2AB
AHp‘mm = 2HAB - (HA2 + HBZ):

rae H,p — s"Tansiusg 1 Moab Bemecta AB,
H, — sHTa1bIMs | MONb BEWIECTBA A,,
Hg — sHTanenmus 1 Monb BewdecTsa B,.

OHATHO, YTO U IK30TEPMIUYECKUX peakinii AH, ,, <0,
TaK KaK CyMMa SHTAIBINAI IPONYKTOB PEAKIlHN MEHbIIIE CyM-
MBI BHTaJBIHH UCXOIHEIX BEIIECTB, a I SH,I[OTepMH'-IeCKHx
peakuyit AH,, ., > 0.

TIprHUMas BO BHIMAaHUe, YTO B TEPMOXHMHEH TETUIGBOH M-
texT peakuny Q cUMTASTCA [TONOKUTENBHBIM LIS 3K30TepMY~
YECKHX PEAKUHH H OTPHLIATENBHEIM — VISt SHIOTEPMUYECKHX,
ypaBHeHHe 4.2.4 cienyeT 3anMcaTh Tak:

—Q=AH wm AH=-Q (4.2.6)

CrenoBaTeIbHO, M1 K30TEPMHUYECKHX peakiinili Q > 0,
AH <0, mnst supoTepMuyeckux peaxuuii Q < 0, AH > 0.

AH, Kax ¥ Q, HA3BLIBACTCA TEILIOBBIM 2(M(EKTOM PeaKLiHU
W M3MepAeTCa B TeX Xe equHuuax (k[ Wwin Kxan).

Ternoesie adhdhekTsr peakuuvit (AH) 3aBucAaT OT yCIOBHIA
HpoTeKaHus peakumit, OObIMHO TeivToBbie 3(1peKThl HAMEPTIOT-
¢4 npy AapleHuu 1 atMocdepa, wnu 101325 Tla (nackans), H
Temmneparype 25°C, mu 298 K. DTH yeTosUs HasbIBaKyTCs CTaH-
HapreeMi. Ternonsie ¢dekThl, N3MEPEHHBIE IIPH CTAHIAPTHBIX
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YCAOBUAX, HA3KIBAIOT CTAHAAPTHBIMHU TETLTOBLIMH dhderkTaMu
1 0603HAYAI0T cuMBonoM AH".

YpaBHEHMST XMMHYECKIX DEAKLIMI, B KOTOPSIX 3alHCHIBAETCS
BEMMYKHA TenNoBOro »dQifiexta, HA3hBAXOTCH TEPMOXHMHUCCKIMH.
BesurawHa Ternosoro addexTa (Q) yKaspBaeTCs B IPABOH YACTH
YDABHEHHS CO SHAKOM IDIKOC B CAYYAS IKIOTEPMUYECKON peakuuy
H CO 3HAKOM MHHYC B CIy4Yae 3HIOTCPMHYECKOH peakuut, B
TePMOXHMHEISCKHX YPABHEHNAK MOXHO YKa3bIBATh M U3MeHe-
HHe 3HTATBIAH, Benuununaa AH 3anuceiBaeTced mocHe ypagHe-
HMS PeakiMM U MMEET 3HaK, IIpOTHBONOIOKHENT 3Haky Q. B
TEPMOXMMMUYCCKHX YPABHEHUSAX HAO YKa3blBATh arperaTHoe
COCTOSAHME MCXOTHBIX BEIECTE M MPORYKTOB PEakLMH. H# —
KUIKOE, 2 — ra3000pa3Hoe, me — TRepaoe. DTo 00bICHSETC
TEM, YTO TEMNOBOCH 2(h{eKT peakuiy 3aBHCHT QT arperaTHoro
COCTOSIHMSA PEArMpyIoluX BEILIECTB.

B TepMoXHUMATIECKMX YPABHEHAAX TENNOBOH 3 peXT peakimm
OTHOCHTCA K MOJILHBIM KOAHYECTBAM HCXOXHBIX BEMECTS U npo—
IYKTOB peakmmuu.

Koaduumentsl nepen (bopmynaMH BELLIECTB B TEPMOXMMU-
YEeCKUX YpaBHEHHAX TMOKAIKIBAIOT YHCIO MOMEH COOTBETCTRY~
WINUX BellecTB. YacTo pacueT TelioBoro 3ddexra peakHun
BEJETCH Ha OQWH MONb HPOAYKTa Peaklli, TOITOMY B TEPMO-
XMMHYECKHX YPaBHEHHAX MOXHO OPHMEHATE Zpo0HEIe Koad-
QuIIMeHTDI

Tunopas zamava Ne 1,

ITpu BzamMogecTEHHM OnHOTO MO azoTa (N,), ¢ Tpems Mons-
My Bogopora (H,) obpazyerca xea monst ammuaxa (INH,} o sui-
pensercd 92 kX TennoTh. CoCcTaBETE TEPMOXMMUYECKOE YDABHE-
HHe 3TOH peaklHd (BCe BEUIECTBA, YUACTBYIOIINE B DLaKUKHH, —
ra3000pa3Hbe).

Pew e Hue TepMOXEMNYECKOe YDaBHEHHEe 06pa30BaHKA aMMH-
aKa 3aliMCBIBAETCH TaX:

NLA) + 3H)(r) = 2NH,(r) + 92 xJx
B 3ToM ypaBHeHHM 3amucaHa BeJMUMHA TellloBore sddexra Q.

Tak kak Q = —All, To na 97Ol Xe peakUuHH TePMOXUMMYECKOE
YPABHEHHE MOXHO 3aIIMCATH H B APYTOM BHAE:

Ny(r) + 3Hy(r} = 2NH4(r); AH° = —92 xlix
Tunosas s3afavua Ne 2
B pesynrraTe peakiyuH, IIPOTEKAOMEH N0 YPABHEHHIO

Ny(f) + Oy(r) = 2NOAr),
nornowaercs 180 kX Termnorsl. 3anHmINTe TEPMOXBMHIECKOE
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ypaRHeHHe 3T0H peakiuud. Kak 3anumerca TepMoXuMNdeckoe
ypaBHenue ofpazopanug | Mona NO?

Pemrenue. TepMoXUMUYECKOe YDABHEHHE DHOOTCPMUICCKOM
peakuup 00pa3oBands okcHAa azota (II) H3 asora M KucIopoda

No(r) + O(ry = 2NO(r) — 180 xdx
Jns arofi Ke PeakuUHM TEPMOXHMHYECKOE YPaBHEHHE MOXHO
3arMcaTh U B JpYroM BHOZ:
N, + 0,1} = 2NO(r); AH' = +180 kIx
JlaHHOEe TepMOXHMUUECKOE YpABHEHHE NOKA3BIBAET, UTO HNpH
R3aMMoaecTBUE 1 MONS asora ¥ | Mons Kucnopora ofpasyercsa
2 mong okeyaa asora (I} m mornomaercs 180G kX TennorTsl.

TepMOXHMHYECKOE YPaBHEHHe DeakiMy obpasosanusg | mMong
oxcuaa asora (II) M3 a30Ta M KMCIOPOIa 3alHCEIBAETCA TAK:

1 1
EN;(T} + Pl O,(r) = NO(1); AHR° = +90 xOx

Ecnw npu 06pa3opaHuy Kakoro-nubo BelilecTBa BRIAENACT~
¢ (MW TIOTONIALTC) ONpPeAeAeHHOE KOMHYECTRO TETLIOTH, TO
TIPH Pa3IOKEHAH ITOTO BEIIECTBA TAKOE Xe KOJMMYECTBO Tell-
JIOTH] NOTICIEeTCA (MM BLINEAAETCH).

H3 5TOTO 1OMOXeHUA CASAYET, YTO UeM GOINBIIS TEINOTh
BHIIEASAETCH TIPH O0pa30BaHIy BEILECTBA, TeM OoNblie 3Hepriy
HaJI0 3aTpaTHTh Ha ero payioxeHue. I1oaToMy BelllecTBa, NIpH
0Gpa30BaHIK KOTOPBIX BBUIENACTCH GONBIIOE KONMYECTBO Tell-
JOTBI, ABASIOTCA OYEHb YCTOHYMBBIMH U TPYIHO Pa3nararorcH.

Tunormas 3amaua N 3.
Onpenenure tennosoil addekr peakilny pasznoxeHus 1 Mons
CaCO0,, ecnu npu obpazoaunn 10 r CaCO,; no peakuum
Ca0 + CO, = CaCO, soyrenunoch 16 kJx TerIoThL
Pewmenue, HalteM KOMWUECTRO TEANOTH, KOTOPOE BHIZENSET-
cq nipu obpasopadun 1 Mot CaCO,; (M{CaCO;) = 100 r/Mons):
npu obpasosanuu 10 r CaCO, epmenunock 16 kK TEIUIOTH;
npu obpasopannn 100 r CaCO; BHASIHIOCE X KK TEIUIOTH
16 g/ -100 r~

= 7Jor = 160 kx

TepMOXHMHUYECKOE YPABHEHHME Peakiiu ofpasopaHus 1 Moas
CaCO, 3anuiueTcs TaK:

Ca0 + CO, = CaCQO,; + 160 rx, _
TOTJa TEPMOXHMHYECKOE YPaBHEHHE PeakKLiUn pa3noxeHHs
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1 mons CaCO; Ha MCXOAHBIE BEIIECTBA MMEET BHA:
CaCO; = Ca0 + CO, — 160 gIx.

Orpet: B pesynsrare paznoxedda 1 mong CaCO, nornoluaer-
¢ 160 xJIx TernoTsr.

Tlo TEPMOXUMHYCCKHUM ypaBHCHHﬂM MOXHO ITPOBOIMTE pa3-
JIMYHEIC PACYCTHI.

Tunopas 3amaua No 4,
I10 TepMOXMMHYECKOMY YPaBHEHUIO

1 3 }
3 N0 + S H) @ NH(); AR = —46 xJIx

paccunTaiite, CKONBKO TEILIOTH BRIAEIASTCS TIPH 0Dpa3oBaHuu
2 nm ammuaka (H. ¥.).
Pemwenue. 10 TaHHOMY TepMOXHMHYECKOMY YPAaBHEHHIO CO-
CTABASAEM IIPOIIOPIIMED:
ripy obpasopanuu 22,4 1 NH, soinengerca 46 kllx Tennots,
npu obpasoeauud 2 1 NH, Beimensiercss x KX Teruiorsl
Orcioma

46 ]I 2 n a1

224 n ’

Orper: Mpu obpasosannu 2 1 NH; srimensierca 4,1 K,I_[)K TEILTOTHL.

OCHOBHBIM 3aKOHOM TEPMOXMMMM ABIsIeTCH 3aKOH, YCTa-
HOBAeHHBIA pycckuM yueHBM I M. Teccom (1840 1) n npea-
CTaBJISAIOIINE co0O0H 9acTHLIM cliyyali 3aKOHA COXpaHeHHAsd
DHEpTUM:

® Tennosoii opext peaknuny 3aBHCHT TONLKO OT HAYAILHOIC H
KOHEYHOTO COCTOMMHAS BEIIECTS M He 3ABHCHT OT NPOMEAYTOU-
HLIX CTAIMH Npomecca.

Hamnpumep, YIIeKHCNLI Ias MOXHO IOJIYYATL HEIoCpel-
CTECHHO U3 IIPOCTHIX BeUIECTB. TepMOXUMHHIECKOe YPAaBHEHME
STON PeaKlInu:

C(rpagmur) + Oy(r) = CO(r); AH" =—393,5 klIx
Hpyroit criocob nonyuerust CO, 13 TEX Ke NPOCTHIX BELLECTB
COCTOMT B IEPBOHAYATBHOM 00pa30BaHUK OKCHIA yraepona (1)
¥ nocaeaylomeM ero okucieHau no CO,:
1 .
C(rpacdur) + 5— 0,(r) = CO(r); AH’,=-110,5 kIx,
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1

CO(n) + EOI(F) =COy(r), AH’y=-283,0 kllx

Kax BUIHO U3 IPHBeAEHHBIX TEPMOXMMITUECKHX YDaBHCHHH,
AH“I = AH°2 + AH“3 = —393,5 KH)K

Takum obpazoM, TeiwioBo#d 3¢beKT He 3aBUCHT OT MYTH
TIPEBPALLEHMS MCXOTHBIX BELUECTB B IPOLYKTHI peaKilfu:

AH; [coq) + %Oz(r) AH; -
Clrpagur) + Oy(r) ~1CO(n)
- AH?

Ternossie 3(hpEKTH PAITHIHBIX PEAKIIUA MOXHO PACCYH-
TBIBATH, HCTIONb3YA ABa BAXKHBIX CHEIACTBHA H3 3aKOHA Tecca.

Tleproe caepcTene U3 3akona lecca

Tennopoi addekT moboil XUMHYECKOH peaklHH MOXHO
paccuYMTaTh MO TEIUlI0TaM 0Opa30BaHKA yYaCTBYIOLLMX B Hel
BEIIECTB.

@ Tennora (onranpims) obpasosamms bemectsa AN, — aro
Tensioroi 3duheRT pearunn 0dpazoBanna 1 Moas BemecTsa U3
NPOCTHIX BEIBECTD, YCTOWIMBLIX NP CTANSAPTHEIX YCROBUSY.

Hanpumep, TernmnoBoi 3hgeKT peakliiin

1
Hy(r) + 2 Oy(r) = H0(x); AH" = —286 xllx

ABNAETCA TEI10ToH 00pa30BaHNd (MITH CTAHAAPTHOM DHTAABITH-
eif 0Bpa3oBaHus) KUIKOH BOIL,

TerwnoTel ©0pazoBaHus pa3IMYHBIX BELIECTB NPUBOAATCS B
crnpapouyHAKaX. a1 HeKOTOPEIX BEHIECTR TEIUIOTH 00pa3oBa-
HUA Aaus! B Tabn 21,

TennoTl 00pazoBaHus MPOCTRIX BENIECTB, YCTOHYHBBIX TIPH
CTAHXAPTHBIX YCIOBMAX, HPHHATLL PABHBIMH HYIIO.

@ CornacHo NepBOMY CICACTBHUIO 13 3akona lecca, Temnopoi
addiexT XUMHUUCCKOH peakuMd paBeH cyMMe TemioT odpazo-
BaHUA NIPOAYKTOB PEAKIHH 33 BHIYETOM CYMMBI TEIIOT 00pa-
30BAHHMA HCXOIHBIX BeIdecTs.
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Tabauua 21

Temw1oTsl 06pA30BAHKA HEKOTOPBIX CJIOMKHELX BELICCTR
OpH CTAHAAPTHRIX YCIIOBHAX

Bemectso AII({H;KGD' Beiuecrso A;I:[{;ip’ Bemectpo AKHH;'E"'
AlLOy(tB) § 1670 HCl (r) -92,3 NO () 90,4 .
CO () ~110,5 H,0 (1) —242 | NaCl{(re) | —4l1
CO,(r) } -3935]| HO@x) | -28 80, (r) =297
CH, (1) 74,5 | H,0,(x) —188 50, —395
C,H,OH (x)| —277,7 H,S () —20,2 1 8i0;(tn) —&80
CaO (s} | —635,5 | KNO;(ts) | —4927] C§; 88
Ca(OH), (18)| —986,2 NH,(r) —-46

Tak, s peakituu aA + bB = ¢C + dD tennosoit :aq)cbeKT
peaKupm AH’pasemn:

= (cAH’ opct dAHuoﬁp.D) - (aAHuuﬁp.A + bAHunﬁp.B) (4.2.7)

TumoBasg samaga MNe S.
Paccuuraiite Tennoroit addext peakuyn:

4NH, (r) + 30,{(r) = 2N, (r) + 6H,0 (%)
Pemenne Ha ocuoBansu 1-ro cieacTsus u3 3akoHa lecca 3a-
NHMCEIBACM, YeMY PaBeH TeItoBoit addexr 2Tol peakuun:
= (2AH' 4, n, + 6AH°asp.Hzo) - (4AH°9@.N33 + 3AH°osp,oz)
T1o ta6n. 21 waxomum termoTsl obpasopannsa NH, (r) i H,O (x):
AN’ g nm, = —46 xJIx/MOnB, AW’ o510 = —286 xII/MonAB
TertoTl 06pazoBanusA npocTuxX Bemeers O, 1 N, pasHEI

nymwo: AH® wpo, = 0, AH® oson, = 0.
TlomcTasngeM 3TH 3HAYCHMA B 3ANMCAHHOS YPABHEHHE:

AH® = 6(—286) — 4(—46) = —1532 xJix
ChlenoBaTenbHO, TEPMOXHMHYECKOE YpaBHEHWE JaHHON peak-
HKHH
4NH, (r) + 30, (1) = 2N, (r) + 6H,0 (x); AH® = ~1532 gJIx

167



Bropoe cneactaue 3 3akona fecca

Tennosste ayheKTl MHOTHX XMMHYECKHK PeaKITiii MOXHO
PaccyMTaTh TAKKE N0 TEILIOTAM CTOPAHHSA YYACTBYIOMINX B HUX
BEIIECTR.
® Temnoroi (onTanbnuei) cropaunsa AH’,,, BemecTsa, comep-

- xamero C, H, N, O, HazpiBaeTcs TenmnoBoit 3¢ deRT peakium
cropanmst 1 Mo 5TOTo BemecTsa B JOCTATOYHOM KOJHIECTBE

Xuchaopona ¢ obpazosannem CO,, H,O0) u N, (npoaykTs

OKWCICHHAS IPYTHX STEMEHTOB CHeANbHO YKA3BIBAIOTCS B

KaXXAOM clyyae).

Hanpumep, eciu TelioBoi 5¢h¢exT peakluy, pacCMOTPeH-
HOM B THIOBOH 3adaue N25, paznenwTs Ha 4, 10 TONYIHTCS Ter-
JIOTa CTOpaHUs aMMHaKa:

AH°W,_NH3 = —383 xJIx/Monb.

Terurorsl cropanus Heroproyux seitects (H,0, CO, u op.)
paBHBE HYIIO.

@® CorlacHo BTopoMy CREICTBUIO M3 3aKoHa [ecca, Tenonos
agupeET XHMHIECKOH peaKiiH PaBeH CYMME TEILTIOT CropanuA
HCXOAHBX BeIHECTB 34 BHIMETOM CYMMBI TEIIOT crOpanHA
NIPOJYKTOB PeakuMM. '
Jns peakuun aA + bB = ¢C + dD rennosoi adxbexr AH"

paBeH:

AH“ = (aAHocmp.A + bAHacrop.B) - (CAHocrop.C + dAanmp.D) (428)

THmorsag zagaua N6,
Paccuuraiite Tennosoil 3ddekT peakuun
C;H(r) + Hy(r) = C,H(r),
VICXOAS W3 CAeAyIOIIMX TePMOXMMHYECKUX YPaBHeHHI:
C;H (1) + 30,(r) = 2CO,(r) + 2H,0(x); AH" = —337 kxan

7
CiH((1) + 5 Ox(r) = 2C0,(r) + 3H,0(x); AH" = —373 xxan

Pemeune. Termopuie 3Q@dpEKTE NPUBEACHHEIX peakuuil apag-
totea TernoramMu cropanus C,H, u C,H; coorBercreenno. Temn-
JIOTOH CropaHust BOAOPOAA ABNASTCH TEMNOTA 00PA30BaHMA BOIBL
(cM. Tabn. 21):

1
H,) + EOZ(F) = H,0(x); AH* = —286 kJIx unn 68,3 kxan

Ilo sropomy clejcTBHIC W3 3akoHa Jecca TervoBoil addexr man-
HO# peakuuu AH®, paBeH:
168




Hax= (AHacmp‘CZHE‘ + AHacrnp.Hz) - AI—IDCJ.'QDC?H‘j =
= —337 — 68,3 — (-373) = --32,3 xKan
TepMoXUMHYECKOe YpaBHEeHHE peakiin:

[~ W B N

A0 + Hyr) = CHy(r); AH® = -32,3 xxan

Bonpocsr dus Koumpoar

. Kaxuie peakiiny Ha3LIBAKOTCA; a) 3K30TepMHUYecKHME; 6) 3HI0-

TEPMHUYECKHIMU?

. Yro HasmpaeTcd TennopiM 3¢ dexroM peakuun? B Kakux

€IHHHIAX OH Bblpamae"rcg?

. Yto HasriBaeTcd sHTanenHeil? Kaxoil 3Hak mMeeT M3MeHe-

HHE JHTANBIMK AAA: a) SK30TEPMHUYECKHMX peakiui; 6) an-
AOTEPMUYECKUX Peakiinii?

. Kak#e ycioBUA Ha3bIBAIOTCA CTAHAAPTHBIMHK?
. Kax dopmynupyercs 3akoH Tecca?
. Yto HaswelBaeTcs TeILIOTOH obpalosaHnd keiectea? Cdop-

MYJMpYyiiTe MepBoe CleAcTBUe M3 3akoHa [ecca.

. Y10 Ha3plBaercd TemnoToH cropanus BemecTsa? ChopMynH-

pyiiTe BTOpOE CAEACTBIE M3 3aK0Ha IEcca.

Sudanus 01z camocmoamesvnoli paGomut

. CocTapsTe TEPMOXHMHYECKOE YpaBHEHUE OBPA3CBAHNA BOOH

(XMIKOH)} M3 MPOCTHIX BELLeCTB, eCNH HM3BECTHO, YTO TIPH
obpazosanun 1 Mons BoAH BHiAendeTes 286 kK TemmIoTh.

. CocTapeTe TEPMOXMMHUYECKOe YPaBHEHHE 00pPA30BAHHA BOIBL -

{ras’oo0pa3HOi) M3 MPOCTHIX BEILECTB, €CITH H3BECTHO, YTO NpH
obGpazosandi 9 r H,O(r) ermenserca 123 xIx teroret. O6-
pAaTHTe BHHMaH¥e, YTO TIPY OBPa30BAHIH BOABI B PASHOM ar-
peratHom cocrogunn — H,O(r) 1 H,O(x) — Buimensercs pas-
HOe KOMMUECTBO TEIUTOTH {CPaBHHTe ¢ JaHHBIMH 3amadr Ne 1).

. Ho TepMOXHMHYZECKOMY YPaBHEHHIO

S(TB) + O,(r) = SO,(r); AH" = =297 xJIx paccuuTaiite:

4) KAKOE KOJIMYECTBO TETUIOTHL BRIASTHTCA MPH CTOpaHHK 640 T
ceprl; 0) CKONMbKO JTUTPOR KucHopoad (H. ¥.) BCTYIIACT B peax-
LMI0, ecid NpH 310M BeizesgeTcd 59,4 kK TEMOTEL B) CKONL-
KO 'PaMMOB CEpBI CTOPeso, €CNN U3BECTHO, ITO BBIAETUAOCH
594 xJIK TeTNOTEL

. Mo TCPMOXUMHYCCKOMY YPaBHECHUIO

C(1e) + O,(r) = COLr); AH" = -394 xJIx paccuMraiite:

a} CKOQJIBKO BRUIEAHTCS TeTUIOTH IIpH cropanuu [ kr yrag (C);
©) CKOMBLKO JIUTPOB KUCAODPOIa BCTYNIUAO B DEAKUHMIO (H. ¥.),
ecay pbiaenunochk 240 kK TEIUIOTH, B) CKONBKO JUTPOB OK-
cuia yrnepoga (IV) (4. y.) obpasyercd, ccny prACIAETCH
788 kK TeTnoTHI.
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5. Onpeaenurte tennopoi 2(hdeKT peaklini rOpeHHA 3TAHONA:
C,H;OH(x) + 305(r) = 2C0O4(r) + 3H,0(x) no Tennoram o6-
pPA30BAHUA BEUIECTR, YYACTBYIOUIHMX E peaklHM (Tabu. 21),

6. Hcenone3ya Bropoe cieacTsue M3 3akoHa [ecca, paccunTaiite
Tennoroil addexr peaxuuu C(tB) + 2H.,(r) = CH,(1), ecan
H3BeCTHO, Y0 AH’ . cn, = —891 KJx/MONE, a TEIUIOTHEN cro-
paHus yraepoda ¥ BOOOPOJA PaBHEI TeIUIOoTaM ofpas3oBaHud
CO,(r) u H,0(x) coorBeTcTBEHHO {cM. TaGn. 21). CpaBHuTe
paccyMTaAHHBIH Tenmnopol 3ddexkT ¢ TaBIUYHBIM 3HAYEHHEM
TennoTH obpazopanna Metana CH,.

§ 4.3. CkopocTb XHMHYECKHX peaKuui.
IlonsTHe 0 Kartanuie

Pazfen xXMMHUH, B KOTOPOM H3y4aIOTCA CKOPOCTH B MEXAHH3-
MBI XUMHYECKHX PEaKII{il, HA3bIBACTCSI XHMHEYeCKOH KUHETHKO4.

PaccMOTPHM HEKOTOPHIE TIOHSATHA, KOTOPBIC HCTIONb3YIOTCA
B XHMHYECKOH KMHETHKE.

CHeTemMa B XHMHH — PAaCCMATPHBAEMOE BEHIECTBO HIIH CO-
BOKYITHOCTE BEHICCTH.

Pa3za — 9acTh CHCTEME], KOTODPAs OTASNEHA OT APYTHX Yac-
Teii HOBEPXHOCTRIO pa3AeNa.

CHCTeMEL, KOTODEIC COCTOST H3 ogHOH (a3b!, Ha3LIBAIOTCA
TOMOTCHHBIMH, WM OJHOpOXEBIMH. [IpHMepaM¥ FOMOFeHHBIX
CHCTEM ABISIOTCA F330BEIE CMECH, DACTBOPHL.

CHcTeMBI, KOTOPHIE COCTOSIT M3 ABYX HAW HECKONBKMX dai,
HA3BIBAIOTCS] TeTEPOTEHHEBIMH, 11 HeoaHOpOMMBIME. TéTepores-
HBEIMHM CUCTEMaMH SBJIAIOTCA CMECH TBepdbIX BeIIECTB, Faz +
TBEPAOE BEIIECTRO, KUAKOCTD + TBEPHOS BEIISCTRO.

XHMIYecKHe peakLHH, KOTOPLIE IPOTEKAIOT B TOMOTeHHEIX
CHCTEMAX, HASLIBAKTCA FOMOreHAbIMM peakimams. TeTeporen-
HRi€ PeAKIHM — 9T0 XMMHISCKHE PeaKliH B TeTEPOreHHBIX CH-
cTemMax, ToMOTeHHEBIe PEaK1iMK TIPOTEKAIOT BO BeeM o0neme pe-
AKIMOHHOH cMmecH. [eTeporeHHbie peakilMl ITPOUCXORAT Ha
ROPEPXHOCTH pazgena das,

‘@ CKopocTsi0 roMOTeHHOi PeaKlMH V., HA3LIBACTCA KOJIHYe-
CTBO BELIECTBA M, BCTYMAIOINETO B PEAKIIHIO WIH 06pasyio-
HIerocs B Pe3VILTATE PeaKIIMH 3a ¢IHHMILY BpeMeHH £ B e/IH -
HMILE o0BpeMa CHCTEMB Vi

_ e An
Drowe = Vi, -n) V-At’

(4.3.1)
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THE Ity — YUCIO MOJICEH PEArdPYIOETO BeleCTBA B MOMEHT Bpe~
MEHY #; B; — YHMCIIO MOJIEH STOTO Xe BelecTsa B MOMEHT Bpe-
MEHHU F;.

OTHOIIeHKEe YUCIa MOJIEN BELIECTBA K O0OBEMY peaKIMoH-
Hoif cMecH n/ ¥ HasbIBaeTCcsl MOILEO-00beMHOM KOHIEHTpANHEiH,
obogHaddercs Oykeoi Cu BBIPAKACTCA 00BIYHO B Mo/ X, Ta-
KHM 00pazoM:

T T
b=t =t (4.3.2)

CrnenoparenbHO, CKOPOCTS FOMOTCHHOH PeakiiH PaBH2 HIMe-
HEHMO KOHIICHTPALIME KAKOT0-/a100 H3 pearupyiolHX BEIeCTs B
€IUHHIY BpeMeHA H BHMPAXKAETCA B MO/Ib/A * ¢. 3HaK «+» B BhI-
paxkeHnu 4.3.2 ctaBuTCS B TOM ciIy4ae, ecii C — KOHLIEHTpa-
LK KaKOFo-A100 MPOoayKTa peaklivy, a 3HaK «—», eclnd C —
KOHUEHTPaUMs KaKoro-nu6o MCXOOHOro BeilecTsa (Tak Kax
CKOPOCTb PeaKUUH TOAKHA ObITh BENWIMHOMN MTONOXUTEIBHOMH ).

@® CxopoCThIO reTepOTeNHOI PeaKHHH v,,, HA3HIBASTCS KOMME-
CTRO BEIECTBA, KOTOPOE BCTYIAET B PeaKIIMIO WM 00pasy-
ETCA B pe3y/IbTaTe peaKuKH 3a eAMHWIYY BpeMeHHU Ha eMHH-
ile TOBEPXHOCTH pasgeia a3 S

=+ an 4.3
Ve = T (4.3.3)

CXOopocTE NIO0H XMMHYCCKOH PeaKIIMH 3aBHCUT OT Clely-
0lliHX GaKTopos:

1) Ilpnpoaa pearupylomux BCH.IGCTB

2) KoHlieHTpalis pearipyioimx BeliecTn.

3) Temmnepatypa.

4) IlpucyTcTRIIe KaTATH3ATOPOB.

CKOpOCTE reTepOTeHHEIX PeaKLUHi 3aBUCUT TAKXKE OT:

a} BEMUYMHB! HOBEPXHOCTH pasfena (a3 (¢ yBelmHUEHHEM
TIOBEPXHOCTH pasicia a3 CKepocTh reTeporeHHLIX peakiui
YBETUUUBAETCA ),

©) CKOPOCTH NMOABONA PEATUPYIOLLIMX BEIIECTB K TTOBEPXHO-
CTH pa3fiena (a3 ¥ CKOPOCTH OTBOA OT Hee MPOIAYKTOB peak-
.

Bnusinve npaponnl peardpyiomux BemeCcTs HAa CKOPOCTD pe-
aKuHH BHIPAXACTCH B TOM, YTO IIPH OIHHX H TEX Xe YCAOBHAX
pa3nuyYHble BeLECTRA B3aUMOACIHCTBYIOT EPYT € IPYTOM C pas-
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HoOit cKopocThi0. HaripuMep, mpK OGBIYHBIX YCAOBHSIX PEaKLIIs
Mex iy congHoi xucaoroi HCl 1 pacTsopom THEpOKCUA
Hatpus NaOH npoTexaeT MpakTHYECKH MTHOBEHHO, 8 pEaKLs
Mexay BogopoioM H, u 6posoM Br, — MejuieHHO.

[Ipn yBeIHYeHUH KOHEEHTPAUHH PeardpylINix BellecTs
CKOPOCTE peakiMil YBeTUIHBACTCS, DTO OOBSICHASTCH TEM, YTO
TIPU YBETHYEHHH KOJIMUECTBA BEIIECTRA B efMHHLE 00beMa yie-
JIMYUBAETCA YHMCIO CTOJIKHOBCHHH MeX Ry YaCTHIIAMH pearnpy-
IOIIMX BEILCCTB.

KonmqecTBeHHO 3aBHCHMOCTE CKOPOCTH PEAKLIUMY OT KOH-
HEeHTPal{H pearHPyOLLKX BEeNECTB BbIPAXASTCS 3aKOHOM Jek-
cTeytommx Mace (Iynenbepr u Baare, Hopeerus, 1867 1)

® CKOpocTh XUMHUECKOH peaKIAH POMOPUHOHAIEHA NPOH3BE-
AEHHIO KOHIteHTpalMil pearHpyolMX BelecTs.

s mpocretiumx OIHOCTAIMAHBIX PEaKLM KOHLIEHTPALAH
BEIIESCTB DepyTeH B CTEIEHAX, KOTOPLIE PABHLL K03dhHIneH-
TaMm nepea GopMynaMy BeILECTB B YPaBHEHH U PEAKIIHMH.

HampuMep, g peakury aA + bB = ¢C + dD (roe a, b, ¢,
d — koadhduuenTts nepel GopMyramMu selllects A, B, C, D)
CKOPOCTE PeaKUiHH B COOTBETCTBHH ¢ 3aKOHOM JEHCTBYIOUIMX
MAaCC paBHa: .

v= k- [A]*+[BY, (4.3.4)

rme [A] 1 [B] — KOHLIeHTpaLuH MCXORHBIX BELIECTB; K — KOH-
CTAHTA CKOPOCTH PeaKLHA, KOTOPasd paBHA CKOPOCTH peakLiii
TIPH KOHIIEHTPaHMAX pearupywiuux semects [A] = [B] =
=1 Mouib/A. KORCTaHTa CKOPOCTH PEAKIIAY 3aBUCHT OT TIPH-
POIOB PEArMpyIOLLHX BEIECTB, TeMITePaTypPhl, HO HE 3a8LCHUm ont
KOHUEHMPAayUu geiecms.

BripaxeHus THra 4.3.4 Ha3bIBAIOTCSA KMHETHIECKMMH YpaB-
HEHHAMM PEAKUMIL. B xiHeTHYeCKMe YPABHEHWS BXOIAT KOHLIEH-
TpaLMy ra3oo6pasHeIX M PACTBOPCHHDBIX BELLECTB, HO HE BXO-
JIAT KOHIIGHTPAUMY TBEPIbIX BEHIECTB:

250,(1) + Ox(r) = 2505(r); v =k*[SO,)*+ [0,];
CuOf(rs) + H,(r) = Cu(rB) + H,O(r); v=k-{H,]. ‘

Mo KMHeTHUECKUM YDABHSHUSAM MOXHO PACCYHTHIBATE, KK
M3MEHSIETCS CKOPOCTh PeaKUAH TPH H3MEHEHNH KOHIIEHTPALIMH
pearipyoLIMX BeIIecTB.
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Tunopasg 3azayva Nol,

OnpenesinTe, KaKk MSMEHUTCH CKOPOCTh PeakKl[MH CHHTE3a aMMH-
aka: N, (r)+ 3 H, (r) = 2NH, (r) npu: a) yBeanyeHHH KOHLEH~
TPALIMH HCXOAHEIX BellecTB B 3 paza; ©) npu yMeHEBIICHHHM JJAB~
|| meHuA B peakHOHHOH cMecH B 2 pasa.

Pemenue.

a) 3anuilemM KMHETHUeCKOE YpaBHCHUE OJaHHOM DeaklINHK:

— k]
v=k+[N,]-[H,]". 7
ITycts x — xoHUeHTpauusa N,, y — KonueHTpauus H, Torma
CKOpPOCTh PeakUyy paBHA;
v=rkexey.
Ecnn xoHueHTpanuu yeesarieHsl 8 3 pasa, ro {N,] = 3x, [H,] =
= 3y, a CKOPOCTh peakiMy papHa: v’ = k+3x* (3yy = 81k x+) .
OtnoleHne cxopocteil pagHo: v'/v = 81k-x=y'/k-x-y' = 81
0) KoHueHTpanuy ra3o06pa3HeIX BEIISCTE MPONOPUHOHANBHE
IZABNEHMIO, MPH YMEHBLUICHHA JaBleHNd B 2 pasa KOHLEHTpaLHH
razoofpasHbIX BElIECTB TAKXKe B 2 pa3a yMmeHbuwasoresd, Taxum
0GpasoM, ecsin Jlo U3MEHEHHs JaBieHUs KOHUEHTpauun N, 0
H, 611 paBHBI COOTBETCTBEHHO X U ¥, TO TIOCTE YMEHBIIEHUS
JaBNeHHA B 2 paja cTamH paBHH x/2 H y/2. CKOpocTH peaxuuy
IO W TIOCHEe M3MEHEHHS NaBICHHA PABHEL
v=kexyuv =kx/2:(/2).
OrHollleHue cKopocteil paBHO:
v/v=kex/2+(y/2°/k*x+*)’ = 1/16.
OTseT a) Ipy yBeNMYEHMH KOHIEHTPALMA HCXOMHEIX BEIECTR
8 3 pa3a cxOpOCTh pPeaKLUM yBenuuupaeTcs B 81 pas; 6) npu
YMeHBIIeHHH JaBieHud B PeaKUHOHHOW cMecy B 2 pa3a cKo-
POCTS Peakilny yMeHbllaeTca B 16 pas. '

IlpH yBeTHIEHHH TeMIepaTYPH CKOPOCTE DONBIINHCTRA XH-
MHUECKUX peakLuil MOBBIIAeTCA. 3aBUCHMOCTh CKOPOCTH Pe-
aKLUM OT TeMIEPaTyPhl OMMCHBaeTCs npasuiom Baar-Todda:

@ [Ipn nopumennn Temmepatypbl Ha 10° ckopocTs GoabmMH-
€TBA XMMHYECKHX peakumii yrenuunBaercs B 2—4 pasa.

970 IIpaBHJI0 MATCMATHYCCKH BbIDAXaeTCH CJTEJIYIOH.[GI?[
dbopmynoii:

54 A
v, =v -y =p-7, (4.3.5)

The Y — TeMIIEpaTypHbli Ko3dduLIMenT, KOTOPHIIi MOKa3bIBA-
€T, BO CKOJIbKO Pa3 YRENHYHBACTCH CKOPOCTh peakUHu TIPH
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MOBLIIIEHHH TEMIIEPATYPEE Ha 10°; v, — CKOPOCTB peakLiui IpH

teMmieparype #; v, — CKOPOCTh peakIny TIpy reMreparype £,
Tlo npasiiy Baut-Todhda MoXHO paccuuTLIBAThL, KaK W3-

MEHSETCH CKOPOCTE PEAKIH IIPH M3MEHEHHM TEMIIEPATYPHI.

Tunorpas samaua Ne 2.

Onpenenute, BO CKOJBKO Pa3 YBeMTHYHMTCS CKOPOCTh PeaklUMH TpH
TIOBEINICHUM TeMIEpatypsl or 10 go 30°C, ecnu remoepaTypHbif
KOdPPHUReHT peaxkudy paseH 3.

Pemenmne.

Bt
n=o ey 0 =30 = 03 =81, vyu, =81
O TBeT: IPH NOBBIMIEHHH TeMTepaTypsl oF 10 zo 50°C ckopocTs

PeAKIMM YBeRUuMBaeTCs B 81 pas, ecnu TeMneparypHulil Koad-
HUMEHT peakLiMl paBeH 3.

PaccMOPpeHHEL IPHMED TTOKA3BIBAET, YTO JAXKE HeDOIBIIOE
MOBBIILICHIE TEMIIEPATYPHI BLI3BIBACT PE3KOE yREAUYEHHE CKO-
pocTH peakiiuy. TIpHaIuHL 2TOr0 00BACHSCT TCOPAA AKTHRAEIX
MONeKYA (Teopnsa akTuBaumm). CorlacHo 3Toi TEOpHH, B peax-
IIMH MOTYT Y4aCTBOBATH TONLKO T€ MONEKYTbI, IHEPrud KOTO-
pHIX GONBIIE CPpelHei SHEPrHH MOEKYA Ha KAaKYIO-TO OTIpee-
JIEHHYIO BeJIMYHHY. DTa M30BITOMHAS 3HEPrus Ha3bIBAETCS
aweprueil akTusauvm. OHA HeoOXOmIMa. U P23pLIBa UITK ocNab-
JIEHHS XHMHYCCKUX CBSA3€H B MONEKYNAX HCXONHBIX BELIECTB.
Monexybl, H3DBITOYHAA IHCPTHA KOTOPLIX GoMbllte SHEPTHU
4KTHBALIHMH, Ha3BIBAIOTCS AKTABHBIMA MoJleKynaMu. YeM Bonk-
1H€ YHCAQ AKTUBHBIX MONEKYTN, TeM BonbiIe CKOPOCTE PeakIiig.
ITpu MOBBITICHUY TEMIEPATYPhI YUCIIO aKTUBHBIX MONEKYN pe3-
KO YBETHIHBACTCS.

OnxuM H3 BaxXHeHnxX GakTOpOB, KOTOpbIe BIMUAIOT Ha
CKOPOCTH Peakiuy, ABNeTCA NPACYTCTBAE KATANH3ATOPA.

® KaraimuzatopoM Ha3pIBaeTCs BEHIECTBO, KOTOpOE H3MeHAeT
CKOPOCTH PEAKITNH, HO HE PACKOAYETCH B PIYNETATE PEAKUMA.

@® Senenviec H3MEHEHNS CKOPOCTH PEAKUHH B NPHCYTCTBHH KaTa-
AU3ATOPOB HasbmaeTeR KaTamsoMm. Peaknw, xoTopbie npo-
TEKAI0T C YYACTHEM KATAIH3ATOPOB, HA3BIBAIOTCA KATAIHTH-
JECKHMH PeaKinAMH.

KaTtanus GbIBaeT roMoreHHsIM B reTeporennpiM. Ecau pea-
TeHTH! ¥ KaTAAU3ATOP HAXONSITCH B OTHOM arperaTHOM COCTOf-
HHN (O0LMHO raz3oof~a3HOM" WIN ABNSIOTCH KOMIIOHCHTAMHA
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ONHOTO PacTBOPA, TO TAKOH KaTalIM3 HA3HIBASTCSA POMOTEHHELIM.
B ciydae reTepOreHHOI'O KATATH3A PEareHTal M KaTaTH3aTop Ha-
XOmATCS B Pa3jiMYHKIX arperaTHhIX COCTOSHUSIX: KATAIU3ATOD
OBBIYHO ABIACTCS TBEPABIM BEIIECTBOM, a PEar¢HTbl — XKUANKK-
MH HJIH ra3oo0pa3tsiMi BellecTRaMi. Hanpumep:
NO(r)
250,(r) + Oy{r) = 2804(r) — zomozennniii kamaauz

Fe{rn)
N1) + 3Hy(r) = 2NB,(r) — cemepozennsiii kamanus

Mexadu3M aeHCTBHA KAaTalKM3aTOPOB ABIHETCI OYeHb
CIOXHBIM. CyIliecTBYeT TUIIOTE3a 00 06pajoBaHKH npoMency-
mouHbX coeduHeHUld TIPH B3aUMOLeHCTBUM KaTammsaTopa H
peareHra, _

Ecnn peakunsg A + B = AB 0e3 xatanp3atopa IPOTEKAeT
MeLTeHHO, TO TpH Jo0aRIeHHH KaTansaTopa K on B3aumMonesi-
CTBYET ¢ OTHWM M3 HCXOAHBIX BelliecTB {HammpuMep, A) ¥ obpa-
3yeT HETIPOYHOE MPOMeXKYTOUHOE coenuHeHue AK:

A+ K=AK

DTo coeAnHeRNE ¢ DOABNIOI CKOPOCTBIO pEarupyeT ¢ Apy-
TMM HCXOTHBIM BEIIECTEOM; IPH 3TOM 00pa3yeTcs KOHCUHEIM
TIponyXT peakuun AB, a karaau3aTop BHIEAAETCH B ¢BOOOI-
HOM COCTOHHWH

AK + B = AB + K.

QOBIYHO KaTANMN3aTOPaMH HA3BIBAIOT BEIECTBA, KOTOPLIS
YBEIHIHBAICT CKOPOCTh peakiiuu. (IHAKO CYIUECTBYIOT TaKKe
BeIECTRBA, B APUCYTCTRAM KOTODEIX Peaklidi 3aMeLIAroTCA.
Takue BeillecTBa HA3BIBAIOTC HATHOMTODAME.

Karanus urpaeT OrpoMHYIO POJIb HE TONBKO B XUMHM, HO ¥
B Ouonorun. ITpakTHYeCcKH Bee OHOXMMMYECKHE TIPOLIECCEH
MIPOTEKAXT C Y4aCTHEM OMONOTHYECCKHX KATATH3aTOPOB. ITH
XaTanu3aToprl Ha3bIBaloTes thepmentamu (arsimamn). o ceo-
el XUMKYeCKOl Tpupoae hepMeHTH SBIAIOTCA GenkaMu.,

Bonpocwl dan xonmpoaz

1. Kaxk Ha3wnIBaeTCA Pa3fell XHMHM, B KOTOPOM H3YUAIOTCS CKO-
pOCTH M MeXaHUIMBEL XHMHYECKUX peaximit?
2. Yrto taxoe ¢daza xuMuUdeckoil cucreMrl? Kak Ha3bBaoTCA
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7.

8.

9.
10.

11
12.

13.
14,
15.

CUCTEMEl, KOTODHIE COCTOAT: a) U3 OAHOM ¢dassl; 6) U3 OBYX
BAd HEeCKOABKUX (a3?

. Kakue peakiuy Ha3bIBAXOTCA: a) TOMOTeHHBIMHE; 6) retepo-

TeHHLIMH?

. UTO HA3RIBAETCH CKOPOCTHLIO FOMOTEHHOR peaKiuun? ‘leMy

pPaBH& CKOPOCThL TOMOreHHOH peakuun?

. Yto Ha3niBaeTCd CKOPOCTRIO TeTeporeHHoi peakuun?
. OT xaxux (aKTopoB 3aBHCHUT CKOPOCTB 060N XMMHYECKOR

peakuun? Kakue onoJHHUTENBHEIE (PAKTOPE! BIHAIOT HA CKO-
POCTh FeTEPOTEHHBIX peakiuii?

Kax dopMynupyercsa 3akoH aelicTyommnx Macc?

YeMy paBHa KOHCTAHTA CKODOCTH peaKuuu?

Kak dopMmynupyerca npaeuio Banr-Todda?

Jlns1 yero HeobxogMMa dHeprus akrTuBauun? Kakue moiexy-
JIbI HA3BIBAKOTCH AKTMBHBIMH?

. Yro takoe katanusarop? Uro Haswipaercs KaranH3om?

Kaxoil KaTanu3 HassiBaeTcd roMoreHusiM? TlpuBenure npu-
MEP TAKOTO KaTanusa.

Kaxoit xaranyz Hasbisaered reveporeHHuM? [Tpusenure 1pu-
Mep. -

Kax Ha3wIBalOTCH BEINecTBa, KOTOPBIE 3aMeANII0T XMMHYeC-
KM€ peakimu?

Y10 Takoe hepMeHTH {IHIUMBEI)?

Sadanus 0an camocmoamersrod padoms:

QmpengnHUTe CKOPOCTh XUMUMUeckoil peakuuud A + B = AB,
ecllM HauyaipHag KOHIEHTpauus sellectBa A OBLIA paBHA
I MONB/1, a yepe3 4 CeKyHZbl KOHIESHTDAlUS 3TOTO BELIECTBA
ctaia pasHa 0,6 Mons/m.

. OﬂpeﬂeHHTe, KaK A3MEHHTCHA CKOPOCTh pPeakKuH

2801 + O, = 2 SO,
NpH: a) YMEHBIIEHHH KOHUEHTPAUMHE UCXOAHBIX BEWECTB B 2

. pa3a; 6) Ipu yBeNnHYeHMWH AAaBIEHHUA B 3 paza.
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. OnpenennTe, Kak H3MEHUTCA CKOPOCTE PEaKlHH

CO,(r) + C(1B) = 2 CO(1)
TIpP¥ YMEHbIIEHHMM AABNeHus B 4 pasa.

. Paccuuraiite, Kaxk H3MeHUTCA CKOPOCTh peaKUUH, TeMrepa-

TYPHEIH KoadDHIPMEeHT KOTOpPO# paseH 2, AIpH: &) MOBBIIIIE-
HAH TeMOepaTypH Ha 30°; 6) ITOHMKEeHUH TeMIIepaTypHl OT
70°C nmo 20°C.

. Ha cKoAbKo rpagycoB HYXHO MOHHU3NTL TEMMNEPATYPY AAs

YMEHBIIEHUA CKOPOCTH peakuuy B 27 pa3, ecnhu ee TeMnepa-
TypHLH KoadduuuerT paseH 37

. UeMy paBeH TeMnepatrypHuit KOO GHIHEHT peaKilun, ecay

NpH MOBHILIEHHH TeMIepaTypH Ha 40° ee cKOPOCTH yBETH-
yHBaeTcsl B 256 pas?



§ 4.4. HeoOpatumbie H o0paTHMBbie peaKmumn.
XuMpyecKo¢ paBHOBeCHe

Bee xuMy4ecKiie peakiidi IeaTcH Ha IBa THIIa: ohpaTaMble
H ReoDpaTHMEBIE.

@ HeobpaTHMBLIMH HA3BIBAIOTCA PEAKITHA, KOTOPHE NPOTEKAIOT
TOJBKO B OHOM HATIPABJICHWH, T. €. HPOAYKTH 3THX peaKuwil
He B3aHMOAEHCTRYIOT APYT C IPYTOM ¢ 00pasoBanHeM HCXol-
HBIX BEIIeCTB.

HeobpaTiMas peakilMAa 33aKaHIHBAeTCA TOLJA, KOTAA 11071~
HOCTBIO PACXQAYETCH XOTA Obl OJHO U3 MCXOIHBIX BEILECTB.
HeofpaTuMbIME SBISIOTCS PEAKITHY rOPeHMsT; MHOTHE DEeaKITHH
TEPMHYECKOTO Pa3I0XeHUA CIOXHEX BeleCTB; DONBUIMHCTRBO
peakITHiil, B pe3yaETaTe KOTOPRX 00pasyoTeA OCaIKHM WIH BhI-
IEA0TCH Ta3000pasHEIe BeHlecTRa, 1 Ip. Hanpumep:

C,H.OH + 30, 5 2€0, + 3H,0
p
2KMnO, = K,MnO, + MnG, + O,T

BaCl, + H,S50, = BaSO,l + 2HCI

@ OOpaTNMBIMH HA3BIBAIOTCA PeakiMH, KOTOPbie OTHOBPEMEH-
HO HPOTEKAOT B NPAMOM H B 00PaTHOM HANPABJICHUAX:

TIpamas peakius
A+B5 > C+D
OGparHas peakuus

B ypaBHeHUsIX 00PaTHMEBIX peakLIuii MCTIONb3YeTCs 3HaK 00~
pamumocmu ().

ITpumMepoM oBpaTUMOIt PEAKIIUH ABNSETCA CUHTE3 HOIORO-
JOpOIa u3 BOIopona u ¥ona:

HL(T) + () = 2HI(r)

Yepe3 HeXOTOPOE BPeMA IOCHE Havana XHMHYECKOH peak-
LMY B Ta30BOH cMECH MOXKHOQ 00HApYXHUTE HE TOABKO KOHEY-
HuI# npoaykT peaknuk HI, Ho ¥ uexonHEeie Bemnectsa — Hy n
I,. Kak 6bI JONTO HY TIPOACIXANACE PEaKUMA, B PEAKIIHOHHOI
cMecH npu 350°C seerna 6yaeT CONePXaThes IPUOANIATENLHO
80% HI, 10% H, u 10% 1,. Ecnn B kagecTBe UCXOIHOrO Belile-
ctBa B3aTk HI i Harpets ero Ko TOH Xe TeMITepaTyphl, TO MOX-
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HO OOHADYXWTD, YTO YEPE3 HEKOTOPOE BpeMs COOTHONISHHE
MEXIy KOJIMYECTBAMH BCEX TPEX BEIRECTB OVAST TAKHM Xe.
Taxum obpazomM, Iipr obpazoBaHuK HOTOBOJOPOIA H3 BOIOPO-
Ia ¥ ifora OXHOBPEeMEHHO OCYILECTBIAIOTCS ITpsAMas U oGpar-
Has peakiyy.

Ecnu B KauecTse MCXOAHBIX BEIECTB B3ATHI BOLOPOI H Mo,
B kKoHueHTpauusx [H,] u [L], 70 cxopocTs nipaMoit peakiiiu 5
H2YaNHHbBIH MOMEHT Bpemety Obiia paBHa: v,, = k,,p[Hg] 1]
{prc. 19). CxopocTh 06paTHOH PEaKIIUH Vg, = Koo HI]® B Ha-
YalbHBIH MOMEHT BPEMEHH paBHa HYTIO, TaK KaK HOLOBOIODON,
B peakuMoHHO# cMecH otcyrerByeT ([HI] = 0). Iloctenenno
CKOpOCTE NIPAMOH peakiIHM YMEHBIIAETSS, TAK KAK BOTOPOA H
WO BCTYTIAIOT B PEAKIIHIO W UX KOHUEHTRAIMH [TOHKHKAKTCH.
Mpu 370M CKOPOCTE 00PATHOR peaklluy YREIHYHBACTCA, HOTO-
MY 9TQ KOHHEHTpauKa o0pa3yIolerocs, HomoBooopoaa nocTe-
TeHHO Bo3pacTaeT. Kora ckopocTy NpaMoit 1 o0paTHO# peak-
LM CTaHYT OMHAKOBBIME, HACTYIIAST XHMHYECKOE paBHOBECHE,
B cocTogHHM PaBHOBECHA 32 OIIpeIeTeHHBIN IPOMEXYTOK Bpe-
MeHH 00pasyeTcs CTONBKO Ke Motekya HI, ckoubKo ux pacna-
paetca Ba H, u L.

@ Coctoanne 0GpaTHMOL pEAKHHA, IPH KOTOPOM CKOPOCTD Npsi-
MOii peaKuyH paBAA CKOPOCTH 06paTHOM peakiuy, Ha3LBaeTCH
XMMKYECKUM PABROBECHEM.

XuMmuueckoe DABHOBECHE SIB/IAETCS THHAMMYECKHM PaBROBE-
cHem. B PABHOBCCHOM COCTOAHNHA NMPOIONKAIOT NPOTCKATE H
HpsaMan, v 06pa’maa peaxkiiiy, HO TaX KaK CKODOCTH MX paB-

vi

U

Uy = Uy

¢

Puc. 19. Hamenenne ckopocTn npamoii () u o6patroil (v,) peakaui
€ TeaeHAeM BpeMenH (¥
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Hbl, KOHUEHTPAIIUH BCEX BCILECTB B pCaKUMOHHON CUCTEME HE
HIMEHTIOTCS, STH KORIIEHTPAUMH Ha35IBAIOTCA PABHOBECHHIMH
KOHUEHTPAIMAMI.

JEast obpaTiMoif peakiuy aA + bB 2 ¢C + dD B cocTosiHUN
PaBHOBeECHSL:

n np[A]p p s oﬁp korﬁp[c [D]p 3

rae [A),, [B],, [Cl,, [D]P ~— PAaBHOBECHEIC KOHLeHTpanuH. Tak
KaK Uy, = Uggp, TO:
_ KiplAL" * (Bl = ko [C1,° + [DJ,°
Orcrona
ke _IC15-[DI3
Koy {Al3-[BI}

ks

P

k., = const, k.5, = const, CIEAOBATENBHO, 2 = const.
: o6p

@® OTHOUIeHNEe KORCTAHT CKOPOCTeH IIPSIMOii 1 obpaTHOIi pe-
AXKLHAT ARTIETCH BEAWYMHON TOCTOSHHON Y Ha3hIBaeTCHd KOH-
cTaHTol pasnoecus (K,):

k

K, =2
P koﬁp

_ SN
" IARRBI

KOHIIeHTpalMy TBEPIBIX BEIIECTB B BRIPAXEHKE KOHCTAH-
THI PABHOBECHSA He BXOIAT.

KoHeTaHTa paBHOBECH FAHHOM PEAKIIMY 3ABUCHT OT TEM-
nepaTypsl H AABJICHUA, HO HE 3ABUCHT OT KOHIEHTPAIlUM pea~
THPYIOIUX BemecTs. IIpHCYTCTBHE Katany3aTopa Takxke He
BIUAET HA KOHCTAHTY PABHOBECHA; OH OTHOBPEMEHHO YBEIH~
YHBaeT CKOPOCTE NPAMOIl 1 00paTHOM peakiiiii, a MOITOMY TOMb-
KO YMEHBIIAET BpeMs OCTHKEHUA PABHOBCCHS,

UucjieHHOE 3HaYeHMe KOHCTAHTR! PABHOBECUS XapaKTepH -
3YeT BBIXOA NMPORYKTOB peaxuyny. Yesm 6oabule K, TeM NojHee
HCXOmHbIe BewlecTsa (A M B) npeBpaiialoTes B IPOAYKThH pe-
axuuy (C u D), T e. Tem Gonple BRIXOI NPOJYKTOB PEAKINH,
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ITpu K, < 1 B paBHOBeCHOH cHCTeMe NPeOBNaNaroT HCXOIHDIC
BELIECTBA,

Tunosag zapgavya N L.
CocTaBuTE BLIPDAXCHIE KOHCTAHTLL PABHOBCCHSE H BLIYHMCIHTLEL &2
3HaveHue IAns peaxkilvH:

250y(r) + O,(1) = 2504(r),
€CITH paBHOBeCHbIe KOHLeHTpauuy pasHe: {SO,] = 0,12 Mons/1,
[0,] = 0,06 Monn/a, [SO,] = 0,04 mons/n.

Pemenne.
80,17 0,047
[S0,)* -[0,]1 0,12%.0,06

=185

Cremenie xumuieckozo pagnosecus.
Hpunyun Jle-Illameave

XuMIecKoe paBHOBECHE SIBNSETCS HoupwxKEbM, TIpn 13Me-
HCHUH BHENIHMX YC/IOBHI CKOPOCTH IpaMoi M 08paTHOIM peax-
1M MOTYT ¢TaTh HEOLWHAKOBBIMH, UTO 00YCIIOBIHBACT CMEIEe
HAE {CIBUT) PABHOBECHS.

Ecnu B pesynpTaTe BHEIIHErO BO3ACHCTBHS CKOPOCTE IIps-
MOH peaklHM CTAHOBHTCH GoNblle CKOPOCTH 0DpaTHOI peak-
IIMH, TO TOBOPAT O CMEHIEHHH PaBHOBCCHUS BOpaBo (B CTOPOHY
npaAMoii peakini). Eciiit ckopocTh 00paTHO# peakiiii CTAHOBHT-
¢s1 Gonpllle CKOPOCTH NPSIMOH PEaKIHH, TO TOBOPAT O CMeIle-
HHH paBHOBECHH BIEBO (B CTOPOHRY 00pATHOI peakuun). Pesynn-
TATOM CMeUIEHW PaBHOBECHS ABASETCA MEpexXol CHCTEMBI B
HOBOE PABHOBECHOE COCTOSHUE ¢ IPYTUM COOTHOUIEHNEM KOH-
HEeHTpallui pearupyrIinx BEINeCTB.

Hanpasienne cMellieHUA paBHOBECHS OTIPEACIAETCH TIPHH-
LITIOM, KOTOPEIH ObLT ChopMyAMPOBaH QpaHIY3CKHM YYEeHEIM
Jle-Mlatense (1884 r):

® Ecnna Ha paBHOBECHYIO CHCTEMY OXKA3bIBACTCA BHeNTHee BO3-
JAeiCTBHIE, TO PABHOBECHE CMEIHACTCH B CTOPOHY TOH PeaKIMH
(npsMoii WM oDpaTHOIE), KoTopas NpoTHROIEHCTBYET ITOMY
BO3ZEHCTBHIO.

Baxxne#1InMY BHEITHMMH GaKTopaMi, KOTOpEIE MOTYT ITPH-
BOIMTDH K CMEILEHHIO NMMHYECKOTO DABHOBECHHA, SBIISIOTCS:
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a) KOHUEHTPALUN PEarupyroilinX BelleCTs;

0) TeMilepaTypa;

B} JaBNEHUL.

Bausnue xonyenmpauuu peazupyrougux sewecms. Ecnn B pag-
HOBECHYN CHCTEMY BBOIHTCA KaKoe-AH00 U3 y9acTBYIOUIHX E
peaknuH BEUIECTB, TO PABHOBECHE CMELIAETCA B CTOPOHY TOH
pEaKUuHM, TIPH NPpOTEKaHUU KOTOPOI JAHHOE BELIECTBO PACXOIY-
ercs. Ecnu ¥3 paBHOBECHOM CHCTeMBbl BBIBOEUTCH Kakoe-nIuGo
BELLECTBO, TO PABHOBECHE CMEIAETCH B CTOPOHY TOH peakiiuy,
npy NpOTeKaHUKM KOTOPOH AaHHOe BELIeCTBO 00pasyeTcs.

HarnpuMep, paccMOTpHMM, KaKue BeIECTBA clIeIyeT BBOIHUTh
H KaKHE BELIECTBA BLIBOOUTH M3 PABHOBECHOH CHCTEMBI JUTA
cMeleHUs 00paTHMOM peakIiil CHHTE3a aMMHAaKa BIPaBo;

N,(r) + 3H,(r) = 2NH,(r)

Hnst cMelieHMs PaBHOBECHS BIPABO (B CTOPOHY MPSMOM
peaxkiy 06pazoBaHMs aMMMaKa) HeOOX0IMMO B PABHOBECHYIO
GMech BBOJUTE a30T M BOEOPOLX (1. €. YBeJIHIMBATh MX KOHLICH-
Tpariuyd) W BEIBOIUTDL M3 PABHOBECHOM CMECH aMMHaK (T. e.
YMEHBLUATE €I0 KOHLICHTPAITHIO),

Bauanue memnepamyper. Ilpavasg M 0BpaThas peakliii MME-
IOT [TIPOTHBONOIOKHbLIEC TETLTIOBRIe 3(DeKTH: eClI npsaMas pe-
aKIM4 3K30TepMHYECKas, To o0paTHasA peaKilns SHIOTCPMHYSC-
xas (1 HaoGopoT). IIpy HarpeBaHMH CHCTEMEI (T. €. NOBLILIEHHA
ee TeMIIEPATYDHI) PABHOBECHE CMEILACTCS B CTOPOHY SHIOTEp-
MMYECKOM PeakIliu; IIpH OXTAKIeHUH (MOHMXKEHHH TeMIepa-
TYpPBI) PABHOBECHE CMEIIASTCA B CTOPOHY 3K30TepMHYecKoi
peaKiuH,

Hanpumep, peakuus cuATE3a aMMHaKa ABISETCH SK30Tep-
Mirgeckoi: Ny(r) + 3H,(r) — 2ZNH.{r) + 92 xJIk, a peakuus
pasnoxenus aMMuaka (0OpaTHas peakiids) ABNAeTCs IHIOTEeD-
Muaeckoi: 2NH,(r) — N,(r) + 3H,(r) — 92 xIx.

[ToaToMy MOBHIIEHHE TEMIIEPATYPHl CMEILAET paBHOBECHE
B CTOPOHY 00paTHON peakliiu pasoXeHHs aMMHIAKa.

Baunnwe daerenun. Jasnerue BuseT Ha paBHOBECHE peaK-
LK, B KOTOPbIX NPHHUMAIOT YYacTHe razoobpasHele BELUECTBA.
Ecnu BHelHee faBneHue MOBBIIAETCH, TO DABHOBECHE CMella-
€TCA B CTOPOHY TOH peakuiy, MDY NPOTEKaHUM KOTOPOH 1MCl0
MOMEKYJI ra3a ymeHbiIaeTcs. ¥ HaoGopoT, paBHOBECHE CMella-~
€TCs B CTOPOHY 06pa3oBaHusA GOMBILETO YMCA Ta3000pa3HBIX
MOJIEKYJI 1IPH NOHIDKeHUH BHelUHero fasnehns. Ecnu peakuus
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TIPOTEeKAET €3 MIMEeHeHUSA YHCIA MOJIEKY ra3000pasHbIX Be-
LI{ECTB, TO AaBASHHE He BIHAET HA paBHOBeCHE B JAHHOI CHUC-
TeME.

HanpumMep, s yeenueHNA BHXOIa aMMuaka (CMeIllCHHE
BITPaBO) HeOOXOMMMO JIOBLINIATE JaRICHHE B CHCTEME 00paTu-
Mol peakumu Ny(r) + 3H,(r) = 2NH; (1), TaK Kak npu npore-
KaHHH NPAMOM PeakitHK YMCIIO Ta3000paIHbIX MOJIEKY YMEHbIIA-
eTcs (113 YeTHIPEX MOZEKYA TA30B a30Ta ¥ BOAOPOIa 0Bpa3yIoTes
JIBE€ MONEKYJIEI [a3a aMMHAKA).

10.

i1

12.
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Bonpocer 048 Konmpoas

. KaxHe peakiuu Ha3miBaoTca HeodpaTUMbiMu? TIpuBenuTe

nprMepEL.

. Kakue peaxunu Haspiraiores obpatumsiMu? [IpreequTe npu-

MepHL.

. Yto Ha3LIBaAeTCA XHMUYECKHM PaBHOBeCcHeM?
. YTo HaspiBaeTed KOHCTAHTOH paBHOoBecHA?
. OT 4ero 3aBUCHT ¥ OT Yerc He 3aBHCHT KOHCTAHTA PABHOBE-

cua?

. Yro XapaKTepHU3yeT UHMCNEHHOE 3HAYMCHHE KOHCTAHTHl PaBHO-

BecHa?

. KakoBo cOOTHOWERNE cKOpocTelt nipaMoll n obparHol pe-

AKIHA TIPH CMEleHHH PpaBHOBECHA: 4) BIPARO; O) BIeBO?

. Kak dhopuynupyercs IpHHLAN MOABWAKHOTO pPaBHOBecHd Jle-

Martenpe?

. Kakue BHeurne (haxropel BNHUAIOT Ha CMEILeHMEe XMMHYEC-

KOTO paBHOBecHA?

Kak sausger wamMeHeHMe KOHIEHTPAUWK pearupyONiHX Be-
LIeCTB Ha COCTOAHME XUMHUECKOTO paBHoBecua? Tlpusennte
TIPHUMEDEL.

Kax BUMsAeT TeMTepaTypa HAa COCTONHHE XUMHYECKOTO pamw—
Becus? IlpuBedHTe MIPUMEPDL.

Kax BIuseT IaBReHEKE HA COCTOAHHE XHMWYIECKQIO paBHORE-
cus? B KaKMX CTy4afix JaBleHUe He BIMHET Ha XHMHYECKOE
pasyoeecue? [lpupenuTe NpUMepEL.

Jadanus 013 camocmoAmeasvrod pabomo:

. CocranpTe BHIPAXEHHME KOHCTAHTHI PABHOBECHA M BLIYKCIKTE

ee sapayeHue XA peakuud C{te) + H,0(r) # CO(r) + Hy(1),
ecny pasHOBecHBle KoHueHTpaunn CO, H, u H,0 pasuu
COOTBETCTBEHHO 5,66+ 107%; 5,66+1072 u 2+10! MOJH:-/)‘[

. BommcnanTe KoHCTAaHTY paBHoBecha peaxiimn: H(r) + L(r) =

= 2HI(r), ecnu paBHOBecHBIe KOHIEHTPALMH BOAOPOLA, Hona



u HOZOBOZOPONA PABHEI COOTBETCTBeHHO 0,065+ 1077,
1,065+107 1 1,87+ 10 mons/n.

3. B Kaxkyw CTOpPOHY CMEINaeTCd PABHOReCHe B CAeOyIOIIHNX pas-
HOBECHBIX CHCTEMAX NPH MOBRIINEHHH TeMIIepPaTyphl.
a) 2NOy(r) = NyOu(r); AH = +9,6 x]Ix;
8) 2C0 {r) + Oy{r)y = 2C0,(r); AH = —568 xJx;
B} ZNO + O, = 2NO,; AH = —113 gJIx?

4. B Kakyw CTOPOHY cMelllagrcsl papHOBecre obpaTiMoft peak-
UHH:

2CO(r) + Oy(r) = 2€0,(r)

NpH; 4) YBeaHdMeHUH KOHUCHTpauM okcHaa yrirepoxa (1V);
©) TIOBBIILEHHY AaBieHua?

5. B xakyio CTOPOHY CMEIUAETCH PABHOBeCHe obpaTuMoil peak-
UHH:
CO{r) + H,0(r) = CO,(r) + HAr); AH = 42,6 xIx.
€CJIM: a) YMEHBLIHTE KOHUEHTPAUNIO TapoB BOAbL, 0) yBenn-
YUTH JaBleHHe B cHcTeMe?

6. PaccumraiiTe paBHOBECHBIE KOHUEHTPAIIMM BEIECTB. YJACTBY-
WUIHX B PeaxiuK:
CO(r) + H,O(r) = CO,(r) + Hy(r).
eCNM UCXOOHBIE KOHIEHTpallMu BeluecTB paBHbl: [CO] =
= 0,1 mons/n, [H,07 = 0,4 MonaL/n, a KOHCTAHTA PABHOBECHA
TPy 1aHHO# TEMMEepaType pakHa 1.

§ 4.5. Odmag kraccHpHKATKS XUMAYECKAX Peaknui

B npexpiaymmmx naparpagax ObIIM pACCMOTPEHB! KJIACCH -~
GUKaIUKM peakiyii 110 CIEIYIOINVM IIPH3HAKAM:

1. I1o npu3HaKy M3MeHeHHA CTeNeHeil OKHCNeHNs SEMEHTOB B
MONEKYJIax PearupyIolIMX BeIieCTR BCe PeaklMy IenaTes Ha:
a) OKHCAUMEALHO-GOCCINANOGUMEAbHBIE PeaKuul (PeaKyuy ¢
NepeHOCOM FEKMPOHOE); '
0) He oxuCAUMEADHO-BOCCIHAROGHMEAbHBIE PEAKYLL (DeaK Ll
0e3 nepenoca 31eKMpoROS).

2. o 3naKy TemwroBoro 3drpexTa Bee peakiy JesITCH Ha:
a) skzomepmuneckue (Udyuue ¢ guidercHueM meniomsi);
6) andomepmuyeckue (UOyL{HE C ROACIEHIEM MENAOMDbL).

3. TTo mpu3HaKy OXHOPOAROCTH PEAKIHONAOH CHCTEMBI peaKlnH
AESNATCHA Ha:
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a) eomozenrvie (RPOMEKQIOUUE 6 OOHOPOOHOIL cucmeme);
0) cemepozennuvie (npomexaioujtie 8 HeOOHOPOOHOH cucmeMe).

4, B 3aBUMCUMOCTH OT HPHCYTCTBHA WIH OTCYTCTBHS KATAMH3A~
TOPAa PEaKHH JeNATCA Ha;
a) kamasamuneckie (Udyuilie ¢ yHacmuem Kamaauiamopa);
6) nexamarumunecxue (udvujue 663 Kamaruzamopa).

5. ITo npu3HaKy o0paTHMOCTH BCe XUMHMICCKUE PEaKLHM AeasaT-
cs Ha;
a) HeolGpamumbie (RpOMeEKarOuue MOALKO & OOHOM HARPA6-
ACHUUY,
6) oGpamumuvie (npomexarouue oéﬁospmeﬁuo 8 NPAMOM U 8
ofipamuom HAnPasAeHUsax).

PaccMmoTpuM eirle oqHy 1acTO MCITOIb3YEMYIO KIacCH{HKA-
LU0,

110 gnHeay U cocTaABY HCXOMHBIX BeliecTs (pearenToB) H mpo-
HYKTOB PeakuMH MOXHO BLUIETHTE CASAYIOUIAS BaXHeune
THIIBI XUMHAYSCKUX PeakLiui;

a) pearuuy coedunenusn; 0) peaxuuu pazaoxceius;

B) peaxuun 3aMeuenya; r) peaxuun obmend.

@ Peakmin coeluHeHAs — 3TO PEaKIIMHA, B XOHE KOTOPHIX M3
ABYX WIH HECKOJILKHX BelllecTs 00pasyeTcs OMHO BEIECTBO
Oonee croxuoro coctaga: A+ B +...=D.

CyuiecTsyeT BOJIBIIOE YHCIO PEAKIIMI COeMHHEHIS TTPOCTHIX
BeIeCTs (METAJIOB C HeMETAJUIaMi, HEMETAIOB ¢ HEMeTaNa-
MH), HATIPHUMED:

Fe+ S =FS 2ZNa + H; = ZNaH
S5+ 0,=80, H, + Cl, = 2HCl

PeakLiMM coeTUHEHHUA IMPOCTRIX BENIECTR BCETIA ABIAIOTCS
OKMCITMTENEHO-BOCCTAHOBHTENBHBIMM peakiivaMid. Kax npasy-
JI0, 3TH peakiIMi 2K30TCPMUYHEL

B peaximmax coepHEHUS MOTYT YIaCTBOBATH U CIOXHbLIE
BEILECTBA, HATPHIMED!

CaQ + SO3 = CaSO4 Kzo + Hzo = 2KOH
CaCO, + CO, + H,0 = Ca(HCO,),
B NPpHUBECACHHBIX NTPUMEPpAX CTEIICHH OKHCICHHUA 3/1EMCHTOB

IpH NNPOTCKAHUM peaKLUi He H3MCHSIIOTCS.
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CYLHECTBYIOT TAKXKe peakliii COCIHMHCHWSA ITPOCTRIX U CAOXK-
HBIX BEILECTB, KOTOPRIE OTHOCATCHA K OKHCIIHTENIEHO-BOCCTAHO -
BHUTEIABHBIM PEAKITHAM, HAlIpHMeED:

2FeCl, + Cl, = 2FeCl, 250, + 0, = 280,

@ PeakuuH paziokeHdd — 9T0 PeaKIHH, TIPH MPOTEKAHHM
KOTOPBIX K3 ONHOTO CIOKHOro BEliecTBa 00pasyloTes IBa
WIH HECKOJIBKO Donec npocThiX BemecTs; A=B + C+ ...

IponykraMu pasnoxkeHHs UCXOMHOTO BCLIECTBA MOTYT OBITE
KaK MPOCTHIE, TAK ¥ CIOXKHBIE BEIIECTBA, HaNpUMep:
2Fe(OH), = Fe,0, + 3H,0 BaCO, = BaO + CO,
2AgNO; = 2Ag + 2NO, + O,
Peakuun pazioxkeHHsa 00BMHO NDOTEKAIOT NP HarpeBaHuH
BELIECTB M ABIAIOTCH SHOOTEPMHUCCKHMH peakuusaMu. Kak i
peakLMH COSOMHCHNS, PEAKLIH pa310XeHIA MOTYT IPOTEKATh

C U3MEHEeHHEeM i Oe3 U3MeHeHWS CTeNEHeH OKUCICHNA IIeEMEH-
TOB.

@® PeakuuA 3aMeleHHd -— 5TO peakKOuU MeXIy MPOCTEIMK U
CIICOKHEIMY BELIECTBAMH, IIPH NPOTEKAHMH KOTOPBIX ATOMBI
TIPOCTOTO BEIIECTBA 3aMELIAKT ATOMb! OTHOTO K3 ICMEH-
TOB B MOJIEKYJIE CIIOXKHOIO BellecTra, B De3yARTATe peaKiuH
3aMelleHMsI 0BPa3yIoTes HOBOE POCTOE M HOBOE CIIOXKHOE
BEIIECTBO;

A+BC=AC+B
BTH DEAKLHH TIOYTH BCEITIA IBISIOTCH OKHCTHTETBHO-BOC-
CTAHOBUTEIBHBIMU peakLisamMK. Hanpumep:

Zn + 2HCl = Zn(l, + H,
Ca + 2H,0 = Ca(OH), + H,
Fe + CuSO, = FeSO, + Cu
2Al + Fe, 0, = 2Fe + AL, O,
2KBr + Cl, = 2KCl + Br,

CyiecrByer HeDONbLIOE YMCTIO PeaKlivii 3aMereH s, B KO-
TOPBIX YYACTBYIOT CIOXKHBIE BELECTBA U KOTOPbIE IIPOUCXOIAT
6e3 U3MEeHEHUs CTeNeHeH OXUCIIEHUS BIIEMEHTOR, HallpHMED:

CaCoO, + Si0, = CaSiO, + CO,
Ca (PO, + 35i0, = 3CaSiO, + P,0,
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@ Peaxoun 00MeHa — 3TO PEAKIIVNA MEXKIY IBYMs! CIIOXHBIMU
BemieCTBaMM, MOJIEKYIbl KOTOPBIX oﬁMeHnBamcsI CBOUMH
COCTABHBIMY YaACTAMM:

AB +CD=AD+ CB

Peaxiiny o6meHa Beerza nmpoTekarnT 0e3 MepeHoca SeKT-
POHOB, T: €. ABISIOTCS He OKUCITHTEIbHO-BOCCTAHOBHTEILHbI-
MH peakunaMu. Hampumep:

HNO, + NaOH = NaNO, + H,0
BaCl, + H,50, = BaSO,d + 2HCI

B pesynwrate peakilii obMeHa 00bIMHO 0GDA3YIOTCs 0CaIOK
({), wu razoo6pasnoe semectso (T), vny cnabhii MEKTPOTUT
(Hampumep, Bona).

Bonpocer dan xowmpoan

1. HajoBuTe NpU3HAKHK, MO KOTOPHIM KARCCHPHIHPYIOT XUMH-~
YeCcKHE Peakiuu.

2. Ha kakue TUIbl AeASTCH XUMUYECKHE pPeakUHy No: 4) IpH-
3HAKY MIMEHEHHS CTeNSHel OKUCIEHHA, 0) 3HAKY TeIUIOBO-
ro apdekra; 6) oGpaTuMoCcTH?

3. Ha xakue THIIBL JeJIITCA XMMHYECKHE Peakiud 10 IHCAY U
COCTABY MCXOAHBIX BEIISCTB W NPOJYKTOB peariuu?

4. Kakue peakuyM HashBAKOTCH peakKuuamHu coequHenus:? IIpu-

BEIHTE IPHMEDEL.
. Kak#e peakumu HasHBAIOTCA PeakUMAMH pasnoxeHua? [pu-
BEOHTE MPHMEDHL.

6. Kakme peakiiyu Ha3bBIBAIOTCH peakuuaMy 3aMmewexun? ITpu-
BEIWTE NMPEMEPEI. '

7. Kakde peakIHW HA3HIBAIOTCS peakuusaMy obmeHa? INpuse-
IUTE TPHMEDEL.

h

Jadanua daa camocmoameswnol pabomst

1. Hanumure npumepsl ofpasopaHus: oxcuda medu (I1) B pe-
3yALTATE PEaKURi: a) COSMMHEHI; B} PasTIOXeHHA, XAopudd
anomunuf B pe3yibTaTe PeakliMii: a) saMeuwleHus; 0) coeiu-
HeHMs; B) 06MeHa.

2. K kakomy Tiny peakuuii (coennHesMa, palnoXeHHd, 3aMe-
MeHuA, oOMeHa) OTHOCHTCH DeaklHsd obpazoednus eodu B
pe3yNETaTe: a) FOPeHHA BOLOPOIA B KHCIOpoe; 6) BOCCTAHOB-
JIeHHS OKCHIZ MeaM BOXOPOLOM; B) BIaNMONSHCTBHA I'HApPO-
KcHAaa Kajausa ¢ conaHol xkucnoroi? HanwiuuTe ypaBHeHHSA
HAHHBIX peaKiHi.
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3. TipriBeauTe no 2 npHMepa peakuyi CoOeIUHEHM M PA3TOKE-
Hus, KOTOpbIe NPOTEKAOT: a) 63 H3MeHeHHS CTENeHeH OKHC-
NeHus Beex aNeMeHTOB; §) © H3MeHeH¥eM cTeneHel OKUCIe-
HHUIM BCEX WM HEKOTOPHIX NEMEHTOB. '

Teer Ne 5
no TeMe: «XHMHYECKNE PeaKIHU H 3AKOHOMEPHOCTH
HX IPOTeKaHUS>
( Hucao npasusshbix omeemos — 11)

Bapuant 1

1. Kaxue M3 cremywlnux BEIeCTB MOTYT HBISTHCA OKMC-
JIATESASIMK?
@  NH, ® Br, KCIO,
© Fe @ HNO,
2. KaK Ha3sIBaeTcd Clenyonmil Npolece ¥ CKONBKO 3IeX-
TPOHOB B HeM yuacteyet: Cl1%, — 2C171?
@A  BOCCTaHOBIEHUE, 18 ® OKHCJIeHUE, 28
BOCCTaHOBIeHHE, 28 (@  oKHCIenMe, 18
3. Kaxve HepareHCTBA CIIpaBeAIHBLL IS DHAOTEPMHUYECKOMH
peakuyu?
® Q<0 ® 0>0
AH <0 ® AH >0
4. TIpu Kakux YCIOBHAX paBHOBecHe oBpaTHMOl peakinn
N,(r) + Oy(r) = 2ZNO(r); AH > 0 cmenzaeTca BnpaBo?

@ MOBBIILIEHHE TEMITEPATYPHI
® NIOHUXEHME TeMIIepaTyphl
VBeJIHYeHHE JABTCHUA
) VBEIMYEHUE KOHIIEHTPAIIMH a30Ta
@ YMEHBIIICHHe KOHLIEHTpaiuu NO
® YMEHbBIEHUE KOHUCHTPALUHT KHCIOPDOAa
5. KakMe U3 cAgnyIomMX peakiii SBISIOTCS peaKluaMy
3aMeineHus?
@ P,0; + 6KOH = 2K,PO, + 3H,0
® 2KBr + Cl, = 2KCl + Br,
2Na + 2H,0 = 2NaOH + H,T
t. -
®  Cu(OH), = CuO + H,0
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Bapaant I1

1. Kakue U3 cleyIoLIuX BeILeCTB MOIYT ABNSTECH U OKHC-
THTENIMHY, M BOCCTAHOBHUTENSIMHU?
@ S0, ® Na ‘
H, ©  KCr0,
o)) HNO,
2, Kax Ha3LIBaeTcs CIeAYIOMIMIM [TPOIECC M CKOABKO B/IeK-
TPOHOB B HeM yuacTayeT: §'¢ — §7%2
N okucienue, 48 (B BOccTaHOB/EHUE, 88
okucnenne, 8 (@  BoccTaHOBIeHHe, 48
3. Kakue HepaBeHCTRA CIIpaBeUIMBbI LI SK30TEPMHUECKON -
peaxkuyu?
@ AH>0  ® AH <0
® Q>0 © Q<0
4. [Tpu KakuxX yCIOBHAX PAaBHOBECHE 00PaTUMOIT peakiiiu
CO,(r) + C(18) # 2C0O(r); AH < 0 cMeuaercsa BneBo?
MOBHLIIIEHAE TEMTIEPATYPLI
TOHMXEHUE TEMIISPATYPEI
YRENIMYEHHE HARNEHUSA
YMEHBIIeHWE KOHUeHTpauui CO,
yBeHueHHE KoHIeHTpaun CO,
yMeHBIUeHHe KOHIeHTpaiuy CO
5. Kakue 43 cleayommx peakudil SpaATca peaklnsaMA
COeTUHEHHS?

2A1 + 6HCl = 2AICY, + 3H,T
2FeCl, + Cl, = 2FeCl,

p
CaCO, = CaO + CO,T
4NO; + O, + 2H,0 = 4HNO,

Be0ee®

08 @6

Pasden 5

PACTBOPbGI.
QNEKTPONMMTUMECKAS AUCCOLMALINGA

PacTROpHI IIMPOKO IPUMEHAIOTCA B Pa3IMYHBIX cdepax ge-
SATEJLHOCTH desosexa. OHH MMeloT BOJbIIoe 3HAYeHNE AT HKM-
BBIX OpraHu3MoB. UenoBex, XKUBOTHLIE U PACTEHHA YCBAKBAIOT
IHATATENTLHBIC BEIECTBA B BHAE PacTBOPOB. CIOXHEIE (PH3MKO-
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XMMUYECKHE NPOLECCH B OPraHM3MaX YeI0BeKa, KUBOTHBIX 1
pacTeHWi NPOTEKAKT B pacTBopax. PacTROpaMH ABIAKTCH
PUIKOTOTHIECKHE XHIKOCTH — TIIa3Ma KPOBH, TuMda, Keay-
JOYHETH COK U Ip. B MeIMLMEe NPUMEHIIOTCA BOLHLIE PACTRBO-
PBI COJIeit, KOTOPBIE 110 COCTABY COOTBETCTBYIOT TLIA3ME KPOBH.
DTH pacTBOPBI HA3BIBAIOTCA (MH3MOAOTHYCCKUMH. VIX BROIAT B
KpOBB IIPU HEKOTOPHIX 3abonesamnax. MHOTHe MeIUITHHCKHE
TPEIAPATHI SABJISAKTCH PACTBOPAMH PasIMYHBIX XMMUYECKHX
BellicCTB B Bale MM crnupre. IIpuponHan Bona ABIAETCS pac-
TBOpOM. MUHepalbHbIE BOIBI, KOTOPLIE MPeICTABISIOT COGOH
PacTBOPEI YIJEKMCIOr0 raza, cepoBOAOpOa, COSTHHEHUH XKe-
nesa, 6poma, iona W IPyTux BEILESCTB, IIPUMEHSIOT TIPU Jieye-
HWU Pa3iMYHbIX 3a001¢Batmii.

B pauIMyYHbiX MPOU3IBOICTEEHHBIX ¥ BHOIOTHYECKHUX TIPOLIEC-
cax GOMBIIVIO pONL MIPRIOT PACTBOPHI 3NEKTPOANTOB. CBOH-
CTBA 3THX PACTBOPOB OOLACHAST TEORMS DIEKTPOMUTHYECKON
AUCCOMMAlAN. 3HAHME TEOPHH NEKTPOMUTHYECKOMR THCCOLH-
aluy ABNASTCA OCHORBOMN I M3YUeHWA CBOMCTR HeopTaHHYeC-
KX ¥ OPTaHAYECKUX COSTUHe N, I TNYG0KoTO IOHMMAaHMs
MEXAHH3MOB XMMHUYESCKHX peakilHil B pacTBOPaX FTeKTPOIHTOB.

§ 5.1, IHousarne o pacTBopax.
IIponece pacTBopenRnsi. PacTBOPUMOCTE BEILECTR

® PacTBOpBI — roMoréHuple {0JHOPOIHBIE) CHCTEMBI TIepeEMEH-
HOT0 cOCTABA, KOTOPBIE COAEPIRAT JBA HIH HECKOJIBKO KOM-
NIOHEKTOB.

‘[—%—Pacriopm—#—l

KHIKHe rasooﬁpasﬂble TBEPIObIC
{cMecH raios) {crtaBe
METANIOB)

Hanpusep, pacteop Hanprwmep, sozayx  Hanpumep, cniapsl
NaCl » Bome; pactBop (1% 0, +78% N,+  Cu + Ni; Au + Ag:
HNO; B BOsig; pacTBOp  + 1% Ap. rasos). Ni + Ag.

I, B ciupTe.

HauGonee pacnpocTpaseHs! XHUOKHe pacTBOPLEL. OHH COCTO-
AT 13 PacTBOPUTENA (KUIKOCTH) 1 PACTBOPEHHBIX BemecTs (ra-
3006pa3ABIX, KHIKAX, TBEPALIX):
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l_—_ HAunxue ;lacmopm ———l

Kunxoers + Kugkoers + Kugkoers +
+ razoofpasHoe gl CHUGH + TBepaoe
BEMIECTBO BEHIECTBO BEHIECTBO
{p-p O, B node) (p-p H,80, p BOAe) (p-p caxapa B Bone) -

Kunkue pacTBopsl MOIYT GBITE BOAHBIE U HEBOIHEIE. Bog-
Hble PacTBOPBL — STO PACTBOPHI, B KOTOPbIX PACTBOPHUTEIEM
sIBNIsAeTCs Boga. Hepoarbie pacTBOpPHI — 3TO PACTBOPEI, B KOTO-
PBIX PAaCTBOPHUTENSAMM ABAAOTCS IPYyTUe XKUEKOCTH (GeHson,
cruprt, 3bup U T. 1.).

Ha npaktiike Yaiie NTpUMeHIIOTCA BOAHEE PACTBOPHI.

Pacraopenue nemecTs

PacTBopeHHe — CIIOXHBIH GHU3HKO-XHMHYECKHIT Ipoilecc.
PaspyinieHue CTPYKTVPH! PACTBOPAEMOIO BELIECTBE H pacnipe-
HEJIEHUE ero YaCcTUIL MEXIY MONEKYIAMH pACTBOPHTEIS — 3TO
Dusmmiecxuii npoliece. ONHOBPEMEHHO NPOUCXOINAT B3aUMO-
JIeificTBYE MOJIEKYJI PACTBOPHTENA C YACTHL2MH PACTBOPEHHOTO
BENIECTBA, T. €. XMMUYECKUH nipoltece. B pe3ynbrate 31010 B3a-
UMOIeHCTBHS 00pas3yloTcs CONbBAThI.

® ConbsaTsl — IPOAYKTHI TEPEMERHOTO COCTABA, KOTOPbIE 00-
PA3YI0TCA NPH XHMHIECKOM B3ANMONEHCTBHM YACTHII PACTBO-
PEHHOTIC BEIECTBA € MOJIEKYIAME PACTROPHTEIA.

Ecnu pactsopuTeieM ABNRETCH BOMA, TO 0BpasyiOlIHecs
CONBBATHI HA3LIBAIOTCA THAPATAMH.

ITpoLece 0OPA30BAHIL CONLBATOR HA3LIBAETCS COMLBATAIM-
eit. TIponecc obpasoBaHus IHAPATOB HA3LIBAETCS! THAPATALHEI.

Tinparthl HEKOTOPEIX BELLECTB MOXHO BHIIETUTE B KPUCTAN-
JIMYeCcKOM BHAE PH BRITIAapUBatvH pacTeopoB. HanpuMmep:

PacTBo- ) Bupa- KpHcTawmd.
CuSQ, + H,0 ——» Cpnuii p-p ——— B-BO CHHETO
HHUES UBaHHE
Beurectro pe pus 1BeTa

Gexoro useta

Yr1o npeacrasnger cobod K KAk 00pasyeTed KpHCTAIHYeC-
KO¢ BEeLISCTBO CHHETO LipeTa?

Tlpu pacTeOpeHMH B Bolte cyabdara Mean (II) mpoucxomur
€ro AuCCcoiralud Ha HOHBI
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CuSQ, » Cu** + SO; ™.

Oﬁpa3y10my1ecn AOHBI B3IaUMOLSHCTBYIOT C MOJeKyYItaMHd
BOIBL

Cu'+ SO, + SH,0 ——> Cu « 4H,0 + SO, *» H,0
' Cunuil UpeT

[— —
—

THapaTHpOBaHHbIE HOHBL

[Ipu BITApHBAHUY PACTBOPA 00PA3yeTCs KPUCTATLIOTMADAT
cyibthara Menu (II) — CuSO,« 5H,0.

KpHcTanmeckne BemiecTsa, cONepKaHe MOJIEKY/b! BOABL,
HA3bIBAOTCH KPHCTAUIOTHAPATAMH.

Bopa, BxomAnIas B HX COCTaB, HA3BIBAETCA KPHCTALIM3a-
nHORHOI BoAoil. TTpHMeps! KpHCTaAOrHAPATOB:

'MEAHBIH KVII0pOC
CuS0, ' [5H,0 |

KpuctannnzaunosHag pola

raybepoBa conb
Na,80, - [10H,0

KpuCTanin4ecKasd cola
N2,C0, - [l0H,0

BrepBbie MK 0 XMMH4ECKOM XapakTepe IPoLEcca pacTso-
peHus Boickazan . . MeHngerees B pa3paboTaHHO® UM XH-
Mirieckoil (ruapaTtHoii) Teopun pacrsopos (1887 ).

Joxa3aTenbcTBOM (PH3MKO-XUMHYECKOTO Xapakrepa INnpo-
LfecCa PACTBOPEHUA SBAAIOTCS Temtosrle 3duheKThE npH pacTeo-
PeHMH, T. €. BLIISJISHKWE HIH HOTIOLIEHHE TEIUTOTH.

Tennoeo# addexT pacTROpeHNA PABEH CYMME TENJIOBLIX -
theXToB H3MMECKOIC ¥ XUMHIECKOro npoueccoB. Duzadeckmii
Apoliece NPOTeKAeT ¢ MONICHEeHHEM TeIA0Thl, XAMIMECKHiE — ¢
BbLIEIEHHEM.

Ecoi B pesyabTate THApaTaliviy (CONLBATALIMM) BhiLeIAeTcs
6onblIe TEIUIOTE], YEM ee TIONAQLIAETCA NPY Pa3pyILeHHH CTPYK-
TYPbl BELIIECTBA, TO PACTBOPEHHE — JKIOTEPMHUYECKUIT IpoLiece.
Brinenenne TenioTsl HabawoiacTed, HallpuMep, TIPH pacTeope-
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HHUH B BoLe Takux BemecTs, Kak NaOH; AgNO,; H,SO,;
ZnSO, v op.

Eciu ans paspyieHust CTpYKTYPBI BEILECTBA HEOBXOMMMO
00JIBlle TETUTOTHI, YeM ee 0GpasyeTcs Opy MUapaTalyH, To pa-
CTBOPEHHE — JHAOTEPMMYECKHIL IIpOHEce. BTO IPOHUCKOINT,
HAIIpHUMEP, NPpH pacTBopeHHH B Bone NaNO,;; KCI; K,S0,;
KNO,; NH,Cl u gp.

PacTBopuMocTh BellecTB

Mp&I 3HaeM, YTO OOHM BELIECTBA XOPOUIO PACTBOPHIOTCH,
IEpyrue — Ioxo. Ilpi pacrBopeHHM BeillecTB o0pa3yiorcs Ha-
CHIILIEHHEIE K HEHACHITTICHHBIC PACTEOPHL.

HacuenmeRnslii pacTBOp — 370 PACTBOP, KOTOPBIA CONEPKHUT
MaKCHUMaTBHOE KOTHYECTBO PACTBOPAEMOT0 BEILECTRA TIPK JAH-
HOH Temrieparype.

Henaceuuensbiii pacTsop — 2TO paCcTBOP, KOTOPHIH comep-
HKUT MEHBILIE PACTBOPSIEMOTO BeILECTBA, YeM HACHIIIEHHBIN [Py
JaHHOIf TEMIIEpATYype.

KonuiecTseHHOM XapaKTepHCTHKOM PaCTBOPHMOCTH ABJIA-
eTcd Ko dUUMEHT pacTBOPHMOCTH,

KoaddmumesT pacTRopaMOCTH NOKA3LIBALT, KAKAd MAKCH-
MaJIbHAs Macca BEILECTBA MOXET pacTBopuThes B 1000 mu pa-
CTBODPUTELS IIPH JAHHOI TEMIICpaType.

PacTBOpHMOCTE BBIPaXKAIOT B IpaMMax Ha JuTp (r/n). -

ITo pacTBOpMMOCTH B BOAC BELLECTBA AENAT HA 3 IPYNIILL:

Bewecrea
(pacTBOpHMOCTS B Boxe, 20°C)

-+ L

XopoL0 pacTBOPHMEIE (p) I IpaxTiyeckH HEPACTBOPHMBIE (H)
(>10 r ewecrna B 1 1 H,0) (<0,01 r peurecrsa B 1 1 H,O)

Hanpumep, caxap: B 1 1 Bonk Hanpumep, AgCl: B 1 1 Bogu
pacteopaetea 2000 v pacreopaered 1,510 ¢

ManopacTsopHMbie (M)
(ot 0,01 mo 10 r Bewsectsa B 1 1 H,0)

Hanpumep, runc CaS0O, 2H,0:
B | 1 BOOH pacTBOpsAeTca 2 T
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Tabnuua pacTBOPHMOCTH coNeif, KHCIOT B OCHOBaHHWI B
BOJIE TIPEACTABNEHA Ha BTOpoM (op3alle 310 KHUTH,

_ PacTBOPMMOCTB BELLECTB 3aBHCUT OT TIPUPOILE PacTBOpUTE-
Jisi, OT IPHPO/Bl PACTBOPEHHOIO BEILECTBA, TEMNIEPATYPHI, JaB-
JieHnd (U1t Ta30B). PacTBOPUMOCTE razoB [IpH MOBLILEHHH TEM-
NepaTypsl YMEHBLIAETCS, MIPH MOBBILIEHUY HABJICHUH —
YBENMYHBAETCA.

3aBHCHMOCTE PACTBOPUMOCTH TREPABIX BEMIECTR OT TeMIIe-
PaTyphi N0Ka3bIBAOT KPUBBIE pacTROpHMOCTH (puc. 20). Pa-
CTBOPYIMOCTE MHOTMX TBEDABIX BEUIESCTB YBEIMYKBAETCS TPH
TIOBLITHEHUH TEMIIEPATYPEL

] f
1600 o
1500 F$-H A ,
o 1400
o 1300
2 oo - » L
— g
= 1100 —
= & A
= 1000
5 900 34
o |
800
2 -
E 700 ] “_}. / " g "
2 600 s —h 7
g so0 4 marer
& 400 Aol 114
300 FTF ot HS
Wi =t e e Ty
200 LA 4= 5
100 f:..:ﬂ—‘ﬁ’dﬂ
0 [ Puc. 20. Kpusnie
CSERESFgEEETLEE PACTBOPHMOCTH
Temnepatypa, °C TBEPALIX BeNIECTH

ITo KPHBBIM PACTBOPHMOCTH MOXHO OTIPENEIHTE: 1) K0ad-
OHIMEHT PACTBOPUMOCTH BEIECTB NPH PAITHIHBIX TEMIIEPs -
TYPax; 2) MacCy pacTBOPEHHOIO BELIECTBA, KOTOPOE BBITA/IAET
B OCA[I0K IIPH OXNAXKIECHUH pacTsopa o1 f,°C no 1,°C.

ITpouece BEIEIEHIA BEIIECTBA TIyTEM UCTIAPEHUS MW OX-
JIAXKJICHMS €10 HACBIIIIEHHOTO PACTROPA HASHIBAETCS TIepeRphe-
Taumsanued. IlepexpucTaamnsaumns UCIToNb3yeTes LIk Oune-
TKH BeHICCTB.
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Tunoran 3amasa.
Boxy o6pemom 1000 Mn HacwimaioT HuTpatoM Kaapna KNO; npu
60°C. Pacreop oxnaxzawoTt o 30°C. Kakas Macca coAal Beinamga-
€T B OCAUOK?
Havo: V(H;O) = 1000 mn

5= 60°C; " = 30°C.
Hatirm m(XNO,)

Pemenmue,
1. Tlo kpmroit pacTsopuMocT!d (pHc. 20) HATpaTa Kanusg paxo-
oM pactsopuMocts KNO; npu 60°C ¥ npy 30°C:
npu 60°C pacteopumocts KNO; — 1100 1;
ripu 30°C pacreBopuMocts KNO, — 450 ©.
2. PaccuMThIBaEM Maccy CONH, BHIIABUIEH B OCAIOK:
m(KNO,} = 1100 r — 450 r = 650 r

OTEe T OpH OXNaXAeHHHM HachlIleHHOTO pacTBopa KNQO; ot
60°C mo 30°C primagaer B ocafiok 650 © conu.

Bonpocwt das xonmpoas

. YUto Takoe pacTBOpHL?

.. Kax xnaccudunupyiorca pacTBophl 0 arperaTHOMY COCTOH-
HHIO?

. M3 Kakux XOMIIOHEHTOB COCTOMT XMHIKWil pacreop?

. YTo TaKkoe BOJXHBIE W HEBOZHEIE PACTBOPHI?

. Kaxye riponecchl MpOTEKAKOT MpH PacTBOPEeHHH BEHIECTB B
KHIKAX PAcTBOPUTENAX?

. Yo Takoe rHgparst {(CONLBATEL); THApPATallHa (CONbBATALMA)?

. Kaxpe BemecTBa HazbIBaloTcA KpucramnoruaparamMn? Ilpu-
BEAHTE NPHUMEDPHL.

. KT0 M XOraa cosgal XHMHAYeCKyl (FHIOPaTHYW) TEODHIO pa-
CTBOpPOB?
9. Yemy paBeH Teronoll 3d¢eKT pacTBOpeHHAT

10. Yto Takoe HachIlleHHEIE PACTBODL; HEHACBIIIEHHEIE PACTRO-

prt?
11. Y710 nokassIBaeT KO3DHLIKEHT PACTROPHMOCTU?
12. Kak jmesarcs BetnecTsa 1to pacteopumoctu? IlpuBeaute npH-
MepHL.
13. Or1 xaxux QaxTOpos 3aBUCHT PACTROPMMOCTL BellecTR?
14 Yro NOKa3LIBAIOT KPHUBEIE PACTBOPHMOCTH?

~1 Cn Lh B [

(=]
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3adauu 043 camocmoamenvnoi pabomer*:

1. Hajiitn pactBopumoctsk xnopuaa ammouns NH,Cl npu 20°C,
60°C, 90°C.

2. KaxkoBa pacTBODHMOCTE HUTpara cepebpa AgNO, npu 0°C?

3. B Kaxoit Macce BOAH HaA0 pacteoputt KNO; maccoil 165 T,
yTODB! MNOAYYUTE PACTBOP, HacklleHHBIN npn 35°C?

4. PactBopuMocTs, OpoMHaa uHatpusa npH 20°C pasua 905
Kaxkyio Maccy 3T0i conu MOXHO PACTBODUTHE B BOME MAacgoi
900 r ppu 20°C?

5. OmpegenuTh MaccoByio A0A0 (%) KPUCTANAH3ALMOHHON
BOABI B MEAHOM Kyliopoce, raybeporoil cofu, KpHCTalliy-
Yyeckol coje.

6. Kakyio Maccy 6e3BOIHOTO cynbbaTa HATPHSL MOXKHO MOAYYHTE
u3 rrayBepoBoit comu Na,S50, 10H,0 maccoii 6,44 ?

7. Kakas macca BOXBI COCTHHZCTCA ¢ 63BOAHBIM CyabdaToM
HATPKA Maccoii 56,8 r npu o6pa3oBaHuu KpUCTANN0THIpaTa
Na,50Q,+« 10H,0?

8. M3 kakoit Macchl MEAHOTO KYIIGPOCR MOKHG HOAYYHTE CYIik-
dar meau (F1) maccon 80 r?

9. Hpu ernapuBaH{¥ Hackllenkoro npu 20°C BogHOro pacreo-
pa XaopHAa HaTpHA Maccoit 200 r nomydeHa cofib, Macca KO-
Topoll 52, 64 © Kakosa pacTBOPMMOCTEL B BOJE X/10DHIA Ha-
Tpud npu 20°C?

 § 5.2. KomdecTseHRas XapaKTepHCTHRS
€OCTABA PACTBOPOB

Jns kadecTBeHHOH XapaKTepHCTHKH PAacTBOPOB UCTIONE3Y-
10T HOHATHA «Pa30aBIeHHbIA PACTROP»> (COREPIHT MAJIO PACTBO~
PEHHOTD BEUIECTBA) M «KORMEHTPUPOBAHHbIi pacTEOp» {Codep-
KUT MHOTO PACTBOPEHHONO BELIECTRA).

[Ipu paGoTte ¢ pacTBOpaMH HeOOXOAMMO 3HATH MY KOHUE~
CTBeHHbI cocTar., KonnuecTBeHHBIH COCTAB PACTBCPOB Bhipa-~
KACTCA PasiUYHBEIMU criocoGamu. Ml M3yuuM aBa cnocoda:
MaccoBas 0OJIs pacTBOPEHHOTO BELIeCTBa U MOIAPHAA KOHLIeH=
Tpauus (MOJIAPHOCTH).

Maccosas doaa pacmeopennozo eemecmsn

® Maccooi Jouneit PACTBOPEHHOIO BEIIECTEA HASLIBACTCH OTHO-
fieHAE MACCHI PACTBOPEHHORO BELIECTRA K MACCE PACTROPA:

* TlpH pemeHMM 33734 McHOAR3YIOT KPUBLIE pacTBopuMmocTH (puc. 20).
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m(B-Ba)
m(p-pa) ’
) — MaccoBas O paCTBOPEHHOTO BEIIECTBA, BHIPAKCHHAS B
JOJISIX eIWHHLbI; m(B-Ba) — Macca pacTBOPEHHOI'O Bele-
cTBa, T; m(p-pa) — Macca pacTpopa, L.

MaccoBy10 JI0/TF0 MOXKHO BBIPaXaTh TAKXKE B nporteHTax (%):
' (R -Ba)
m(p-pa)

MaccORYI0 AOMI0 PACTBOPSHHOTO BELIRCTRA B IIPOLEHTAX
(%) 4acTO Ha3BEIBAKOT MPOUEHTHON KOHIEHTPAIHEH pacTBOpa.

Il prMep. B BomHOM pacTBope xopuaa Harpus NaCl ero
Maccosas aons paBHa 10%, wau 0,1, D10 3HAUMT, YTO B pacTBOPE
maccol 100 r comepxutes 10 rxnopuna Hatpus ¥ 90 r BodkL
Maccy pacTBOpa MOXHO PACCHKTATE O GopMynaM:;

m(p-pa) = m(pacTBOpUTEIS) + Mm(B-Ba);
m(p-pa) =p+V,

rne 'V — ofbeM pacTBOpa, MII; p — IMAQTHOCTE PacTBOPA, T/MI.

©(B-Ba) = Tje

®%(8-Ba) = + 100%

Moaapuan Konyermpayus

@ MonspHan KOHHEHTPALMA NI0OKAIBBAET YHCIO MOJEH PAcTBO-

PEHHOTO BEIIECTEA B OHOM THTPE PACTEODA.

MonsapHyio KOHHEHTPAIMI0 MOXHO PacCYMTaTh o GhopMyle

. n
— "v— R

e C — MOJIsipHAs KOHTICHTPAIIUS, MOJIB/T;, #t ~— KONUYCCTBO
PACTBOPCHHOTO BELLECTBA, MOib; V — 00BEeM pacTBopa, 1.

Monspras OfosHayeHue HazpaHue
koHuentpauus C, MOJIIPHOCTH pacteopa
Monb/1
1 1M OnnoMOnApHEIH
. (MOTAPHEIA)
0,5 0,5 M TonymMonapHbLIA
0,1 0,1 M JeiuuMonsapHeri
0,01 0,01 M CaHTHMONAPHBI
0,001 0,001 M MuntuMonsapHeIiR
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Ha npakrTHKe YacTo nepexodiaT oT OaHoro cnocoda BLipa-
JKeHHs KOHUEHTPAlMU K JPYTOMy MO M3BeCTHOM MIOTHOCTH
pacTeopa, NpumeHss opmyny m=p+V.

Tunopas zanaga N 1.

B pactsope Maccoii 100 r comepxutes xnopua 6apus Maccoi 20 &
Kakosa Maccopas gong xnopuna Gapus B pacteope?

Hauo:

= . Pemenue:
ﬂ%fél) ) :12%1;, Maccosan nons BaCl, papna orHoue-
: : HMIO €r0 MACCHI K 00LIeit Macce pacTBo-
Haintm pa:
w%(BaCly) m(BaCl,) 20 r
w(BaCl,) = = =0,2.

m(p-pa) 1001
Oteer w(BaCly) = 0,2, wrn 20%.

Tunosas 3amaua Ne 2.

Caxap Maccoit 5 r pacTeopmiM B Bone Maccoit 20 n Kakosa mac-
coBasi nong (%) caxapa B pacTeope?

Pemenwue:

dano: 1. OmpeaenuM o6HIVI0 Maccy HOMYdeH-
m(caxapa) = 5 r; HOIO pacTBOpa:
m(H,0) = 20 . m(p-pa) = m(sompl) + m(caxapa);
mip-pa)y =20r+5r=251
Haidrn 2. BLIUMCIMM MaccoBylo Jonio (%) ca-
% (caxapa). Xapa B pacTBOpe:
m(caxapa)
w%(caxapa)} = —m('"'_p_pa) « 100%:;
5 r-100%
w%(caxapa) = ——W—n = 20%.

OrpeT w%(caxapa) = 20%.

Tunopbaa 3agava Ne 3,

Kakue Maccel HUTpara Kamus M BOAb HeOBXOHUMO B3ATH NS
TIPUTOTORIEHHMA 2 KT pacTeopa ¢ MaccoBoit goneit KNO,, pas-
Hoii 0,057
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| IEauo: Pemenuer
mip-pay = 2 Kr = 1. OnpenennM MACCY BHTDATA KaTHAT
= 2000r; :
o meNO:;)
w(KNO;) = 0,05, = ——.
{ENO) O(KNOw) = = 5 pay 5

Hatirtu: m(KNO;} = o(KNO;) * m(p-pa);

m{KNQO;); m(KNO;) = 0,05+2000 r = 100 r

m(H,0) 2. OnpenenuM MAcCy BOALL
mip-pa) = m(H,0) + m(KNO,);
m({H,0) = m(p-pa) — m(KNQ,);
m(H,0p = 20001 — 100r = 1900 r

GreeT m{KNOQ;) = 100, m{H,0) = 1900 r

Tunomrag zamavya N 4.

Kakne Maccel KpHcTannorugpara cyawsdara Harpus
Na,SO,* 10H,0 ¢ BOogH Hado B3ATH, YTOOB IOMTYYHUTD PACTEOR
maccoit 71 r ¢ MaccoBoi moneii Na,S0, 20%?

I[aHo:. Pemenne:
m(p-pa) = 71 1; 1. BeruvicianM maccy Na,SO,, neofixo-
®0%(Na,S0,} = 20%. OUMYIO INA [PHUroToBAeHuA 71 T pa-
CTBOpA:
HajTu:
m(Na,;50,)
m{Na,50,- 10H,0), = ——s, .
_ m{p-pa) ©%
| m{Na,S0,} = 100% ;
m( al 4)_ 100% - ] T

2. Boryycnum Maccy kKpucranoruapata Na,8Q,° 10H,0, HeoG-
XOOUMOTO sl IPUTOTOBNEHHS PACTROPA;
M{Na,50, - 10H,0) = 322 r/mosb;

M(Na,80,) = 142 r/Moqn,;
322 r Na,50,* 10H,0 comepxur 142 r Na,50,;
m ¥ Na,80, 10H,;0 comepxur 14,2 v Na,80,;

322r-142r

m(Na;S0* 10H,0) = === =322 1

3. BriuficnIHM MAccy BOIBL
mip-pa) = m(H,0) + m(Na,S50,- 10H,0);
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m{H,0) = m(p-pa) — m(Na,50, - 10H,0);
mH,O0)=T1r—322r=388r

OtpeT: Jns npurorosnesun 71 r pactaopa, tre ©%(Na,50,) =
= 20%, nano p3atb 32,2 T Na,80,+ 10H,0 un 38,8 r H,0.

Tumosag 3amaya Ne 5.

Hpu Buimapueanuu 500 v 10%-ro pacreopa cynedara nuTHA
nMoayduay pacteop maccoit 200 © KaxoBa npoueHTHash KOHUEH-
TpalHA MOIYYeHHOTO pacTeopa’

dano: Pemenwne:
m{p-pa) = 500 1; 1. Ompenenum maccy Li,SO, 8 #cxom-
o %(Li,S0,) = 10%; HOM PacTBOpE:
mz(D'pa) =200r (LSO = m(h2804) 100%-
Hasitm o, %(Li,SO,) = my (p-pa) 3
©,%(Li;S0,)
. _ 0 %(Li,80,)- m{p-pa)
m(L12504) - ]00% EH
10% -500 r
Li,SO,) = ————— =50
m(LLS0,) 100% r

2. OnpeneauM NPOUEHTHYI KOHUSHTRALHIO TCAYYEHHOTO pa-
crBopa (Macca Li,SO, B pacTBope He M3MEHUNACE):

, m{(Li,S0;) 50 r - 100%
OFLILS0) = gy *100% = 0

Otser: 0u%(Li,50,) = 25%

= 25%

Tunosaqa zagaya Ne 6.

K 250 r 10%-ro pactsopa HoKe3s! npaauan 150 mi soasi. Ka-
KOBa MaccoBad nomns (%) IMOKO3K B NIOTyY4eHHOM Mocie pastan-
AeHudA pacrsope?

Pemeuune:
I. OnmpeaenuM MacCy MIOKO3H B UCXOH-
HOM pacTBOpE:

JaHo:
my(p-pa) = 250 r;
®, %(rnoxo3} =

= 10%: . . p(TIIOKO3B1)
V(H,0) = 150 ma. % = ~mppa) 100%
HaiTu: my{p-pa) o

m(TAKO3b]) = —'—W =

=250 r*0,1=25r

W, % (TIIOKO3BI).
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2. Macca nmoxo3sl IpH pa3baBieHnd pacTBOpa He M3IMEHAETCHL.
OnpenenanM MACCY PACTBOPA, NOAYYUSHHOrO HMOCHE pasdaBrenUT:

my(p-pa} = my(p-pa) + m(H,0); m(H,0) = V+p;
m(H,0) = 150 Ma+ 1 v/mnt = 150 1;
my(p-pa) =250r+ 150 r =400 r
3. OnpegenuM ©,%{rTI0KO3b1):
m(TTIOKO3E)

®,% (TMOKO3H) = my (p-pa) +100%;
5r
% = +100% = 6,25%

400 r
OTBeT ,%(rmoko3sl) = 6,25%

Trnopas 3agava M7,

B 200 r Boxh pacteopuny 67,2 a1 xnopoeozoposa HCL (u. y.).
OrnpelienTh MACCOBYIO JIOMI0 XJIODOBOAGDPOAA B NOJYYeHHOM
pacTBoOpe.

Jdano: 7 PemeHne:
m(H,0) =200 r 1. OnpenenuM KONMHYECTBO BEIIECTBA
V(HCY) = 67,2 2 HCL
Ha it n=YVY/Vy;
‘Hafitu:

#(HQl) = 67,2 n/22,4 n/mMone = 3 Mone
w%(HC) 2. Onpenenum Maccy HCL

m(HCI} = M(HCI) - n(HCI) =
= 36,5 r/Monb* 3 mMons = 109,51
3. OnpenenuM Maccy pacTBopa:
m{p-pa) = m(H,0) + m(HCI) = 200 r + 109,5r = 309,5 r
4. Onpenenum Maccoryio nomo HCl B pactBope:
m(HCD-100% 109.5 r - 100%
WBMHC) = "o T T 3005 ¢
Oreetr 0%(HCl) = 35,38%

= 35,38%

Tunosad 3amava Ne 8.
Pacreop ob6nemoM 500 mn comepxur NaOH maccoit 5 . Onpe-
JNENUTE MOMAPHYIO KOHLUEHTPALHMI 3TOT0 pACcTBOpPA.
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Hano: Pewmenne:

V(p-pa) = 500 mn = 1. BoluHcAAM YHMCIOo MOAL (R) B S T
= 0,5 n; NaOH:

Haiira: M(NAOH) = M(NaOH)

C(NaQH) M{(NaOH) = 40 r/mons;

n(NaQH) = = 0,125 Mo

40 r / Monn
2. OnpeAe/UM MONAPHYIO KOHLEHTPAIMIO DACTBODA:
H 0,125 mone
v:C= TT05a
OTser: Mofdspuas KOHIIEHTpAUMSA PACTBODA FHOPOKCHAA HA-
Tpusi pasHa 0,25 MOIB/N

C= = {(,25 Monp/x

Tunosas 3agava Ne 9,

BulMHCAHTL Maccy xnopuaa vatpua NaCl, cogepxkainerocs B
pacTeope 0ObeMoM 200 M, ecau ero MONAPHAA KOHLEHTPALMs
2 mons/n.

HaHo: PemeHne:

V{p-pa) = 200 M1 = Brruncnym yucno mone NaCl, kotopoe
=02 n; comepXxuUTCcAd B pacTteope 06beMOM
C(NaCl} = 2 monp/a| 0,2 a:

Haurtu: m(NaCl) = %;n=C'V;

n =2 mons/n+0,2 n = 0,4 Mone
2. BeryucauM macey NaCl:
m(NaCl) = M(NaCl) - n; M(NaCl) = 38,5 r/Monb;
m = 0,4 mone* 58,5 r/Monp = 23,4 r NaCl
Otreer m(NaCl) = 234 r

Tunmosad 3amgava Ne 10.

BEMMHCINTE MONSPHYK KOHUEHTPALUI0 PACTBOPA CEPHOHM Kuc-
JIOTHI, ecn Maccopag pons H,SO, B stoM pacreope 12%. ITnot-
Hocts pactBopa 1,08 v/Mn npu 20°C.

Hdauo: Peurenue:

p(p-pa) = 1,08 r/mm;
(H,S0,) = 12% = 0,12,

Ha#tuw: C(H,850,) I

1. Yro6H mepeiiTH OoT Maccoroil Jomu
(%) pacTBOPEHHOTO BEIECTBA K MONSp-
HOH KOHIEHTPALHH, HAT0 PaccYHTaTh,
KaKyio Maccy umeior 1000 Mn pacTeopa:
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m=V+*p; m=1000 man+1,08 r/mn = 1080 &
2. BoIvMCAHM Macey cepHOM KMCIOTHL B 3TOM PacTBOpe:
m(stO4)
w= mi(p-pa) °’ m(H,80,) = m(n-pa)* w;
m(H,50,) = 1080 r+ 0,12 = 1296
3. Ckoibko Moneif cogepxures 8 129,6 r H,S0,?
m(H,50,)
n= m; M(H,S50;) = 98 r/mons;

129,6 r

"= 98 r / moms

= 1,32 mons;
n 1,32 mons
C(H,80) = v - T

C(H,50,) = 1,32 Mous/n
O rBeT: MonspHad KOHIEHTPALKA PAacTBOPA CePHOM KUCIOTHI
¢ maccosok none#t H,S50, 12% pagHa 1,32 Monn/n

*

Trnmopag 3agava Ne Il

MostgpHocTh pacTBopa eaxkoro kanu KOH pasna 3,8 Mons/n, ero
mioTHocThk 1,17 r/Mn. Beuucauts macconyo gonw (%) KOH B
TOM pacTBOPeE.

Pemwenwue:
I. OnpegenuM KOJUYECTBO BelllecTBA
KOH e 1 1 pacTtrOpa:

Jdano, ‘
C(KOH) = 3,8 Monp/1;
p(p-pa}) = 1,17 r/mn

__..il_... —Cv
—V’ n= b

n= 3,8 Mmonp/n+1na = 3,8 MONE

Hantu: 0% (KOH)

2. Onpenenum mMaccy KOH s 1 o pacrsopa:
m
"=y m(KOH) = n+M; M(KOH) = 56 r/vMons;
m(KOH) = 3,8 Monb 56 r/Mons = 212,8 1
3. Onpemennm Macey 1 1 (1000 mur) pacrsopa:
mip-pa) = V+p = 1000 Mn+ 1174 r/mn = 1174 1
4, OnpefeiMM MaccoBYIO 10110 (%) €4K0ro Kaiu 8 pacTBope:
OH)

m( K
w%{KOH) =

o) *190%
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212,8 r-100%
o%(KOH) = . 8%

Oreer: Maccoras pong (%)} KOH B pacrBope, MOIAPHOCTh KO-
Toporo 3,8 Monn/n, pasHa 18%.

L b

o

10.

I

Bonpoce:r d2a Koumposn

. Yro Takoe pa3faBieHHLI PACTBOP; KOHLUEHTPHPOBAHHBIH

pactBOp?

. Uro Ha3miBaeTcs MAaccOBOH Nonel pacTBOpeHHOTO BellecTRa?
. Tlo xaxuM GopMylaM MOXHO PACCUHMTATH MACCOBYIO A0

PACTBOPEHHOTO BEIIECTBA; MAccy pacTBopa?

. YTo noxassipacT MoNApHad KOHLEHTPalMs pacteopa?
. Tha xaxoit GopMylie MOKHO PACCUHTATE MONAPHYXO KOHUEI -

Tpauue pacreopa?

Jadanu dan camocmonmessrnati pabors

. Kakne maccel Hona v cnupra HeoGXOMMMEL IS TIPMIOTOBIE

Hist 300 F pacTeopa ¢ MaccoBoi monelt itoma 5%?

. Caxap maccoii 1 Kr pacTeopinft B Bone o6vemom 5 1. Haittr,

MaccoByio xonwo (%) caxapa B 9TOM Pacrsope.

. Ha¥iTy MOMTAPHYX KOHLEHTPALMKO PACTEOPA XJIOPOBROAOPOI-

HOM kmcnots (p = 1,19 r/Mm) ¢ maccopoit nomest HCI 36%.

. Kaxyio mMaccy cepHoil xHMCAOTH HAXO B3STh JJsl TIPHTOTOBME-

HHA pacTBopa ofbemoM 2,3 1, ecnn C(H,S0,) = 0,1 monp/n?

. K 120 r pacTteopa GpyKTO3B1 ¢ MAcCOBOI fonei 14% npunu-

nu 180 mMn Bogpl. KakoBa Maccopas nong (%) GpyKTo3n! B n1o-
Ny4EHHOM pacTsope?

. B 200 mMn Boun pactpopmm 50 1 xnopopogopena HCI (u. v.).

Kakopa maccosag aoag (%) HCl B atom pacteope?

. CKOABKO MONEKYN PACTBOPEHHOrO BellecTBa comepxar 10 M

pacTBopa, MoJIApHAA KOHUeHTpaumsg Kotopore 0,01 mone/n?

. Kakyw maccy kpucrammmieckoit cogkl Na,CO,+ 10H,0 vano

B3ATH, 9TOOH ApuToToRATE 500 r pacTeOpa ¢ MaccoBOM OO~
neit Na,CO0,; 20%?

. BeruucnuTh Maccy kemezHoro Kyropoca FeSQ, e« 7H,0, Korto-

Pl conepXHTcA B pacTBope ofvemMoM 2 1, ecaH
C{FeSO,+ 7TH,0) = | Monk/x.

Kakag macca xnopuna xenesa (111) comepxurca s 20 mn pa-
cTBOpa ¢ Maccopoit noneit FeCl; 40%? InorHOCTE pacTBOpa
1,13 r/mn. Kakosa MONSpHas KOHIEHTDAIMA 3TOro pactsopa?
Hachiuennu#t npu 40°C pacteop Maccoit 200 r comepxur
cynbdar kaausl Macco# 26 © BeuucnauTs Maccopylo nomo (%)
K pactBopumMocts K,S0,.
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12.

13.

14,
15.
16.

17.

18.

19,

20.

Kakue maccel Boasl ¥ HuTpara ammonus NH,NO, neobxo-
JUMO B3ATH AN NPUTOTOBAEHHR 3 JI PACTBOpA ¢ MacCOBOI
poneit NH,NO, 8%7? ITnotHocTs pacTBopa 1,06 r/mi.
Kaxkan macca xmopuna Meau (II) CuCl, conepxurca B pacTso-
pe obsemom 15 1, ecnu ero MoadpHas KOHUEHTpauua 0,3
Monb/A? ‘

BBIMHCIATE MOIAPHYIO KOHIEHTPALKIO PACTBOpa, COAEpXa-
mwere B 260 M 12,6 r a30THOH KHCROTHL.

Onpenenuts Maccosyw pomio (%) HuTpura xeneza (11}
Fe(NO,),, ecim 4 kr 15%-ro pacTBopa BHITIADHIN 10 1 K&
[InoTHOCTE pacrBopa ykeycHoil kucnoret CH,COOH 1,02 r/mn,
ee Maccosas gons 16%. HaiiTi MONSpHYIO KOHUEHTPAIIHIO
9TOTO PACTBODA. ‘

MoNApHOCTE PACTBOPA CEPHOM KMCIOTH paBHA 4,5 Mons/1,
€ro MIOTHOCTE 1,26 r/Ma. OnpenennTe NPOUEHTHYO KOHLIEH-
TPALTHIO PACTBOPA.

Omnpenenuts MaccoByw nomwo (%) xnopuaa menu (II) CuCl,
B pacTBOPE, €CNM HA 2 MOAS CONH NpHxoauTted 15 Monmeit
BOZIBI.

K 40 r pacrsopa ocdara Hatpua Na,PO; ¢ Macconoit moneit
8% mpununu 20 r pacTBopa ¢ Maccoroil moneit Na,PO, 5%.
Kaxopa maccopas gons (%} Na,PO, B nonyueHHOM pacTBO-
pe?

K 300 mn 20% pactBopa cepHOi xucnot (p = 1,14 r/mmu)
npununy 250 mn Boatl. OnpenenuTs NPOUEHTHYIO U MOIAD~
HYI0 KOHIEHTPALNIO NOIYYeHHOIO pacTeopa.

Tect Ne 6

no Teme: «PacTBopbl. KolmdecTBeHHBI COCTAB pACTBOPOB»

(Hucao npasunsrbix omeemog — 9)

Bapuant I

1. Kakue U3 cneayioniux BellecTs IBIAITCS KPUCTANNO-

ruapaTaMu’?

@ KQSO3 @ SH(NO3)2 . 20H20
RbOH @  BaS+6ILO
2. Kakue us CACOYIOIUHX BCIIECTB PACTBOPAIOTCA B BOAE?
® AIPO, ® NaOH
® AgNO, @© CuS
3. Kakue us CICAYIOUIHX BCLLIECTB HE PACTBOPHAIOTCA B BoaE?
HNO, (® Cu(OH),
Zn(NOy), ©  HeS
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4, [To kakoif hopMye MOXHO PACCYHTATE MaCcCOBYIO JOTI0
PacTBOPEHHOTC BelllecTBa?

n
® m=Vip ® C=v

m(B-Ba) = m(p-pa) — m(H0)
m(B -Ba)
O ©=ppa
5. CKOJIbKO TPaMMOB PacTBOPEHHOTO BELIECTBA CONEPXKHT-
cs1 B 50 T pacTsopa ¢ Maccosoit noneit w%(s-pa) = 10%?

@ 10r ® 2r 5r © 40r
6. CxonbKo MOJIEH PaCTBOPEHHOTO BEIECTBA COLCPKUTCS B
1 n meumMMonspHoro pacteopa?
@ 02moms ® 1 Monb
0,1mone (@ 0,01 monb

Bapuanr II

" 1. TTo kakoit hopMyiIie MOXHO pACCYMTATE MOJSIPHYIO KOH~
LIEHTpailHI pacTBopa’?

_ m(B-Ba) c= n
® O nip-pa) -V
m=Vep

©  m{p-pa) = m(s-pa) + m(H,0)
2. Kaxue U3 cIenyrollix BelecTB He pacTBOPAIOTCS B Bome?
@ H,Si0, ® Ba(OH),
ZnS @™  NaCl
3. Kakue u3 crenylouiMx BeIUECTs PACTBOPAIOTCA B Boae?
@  AgCl ®  Ba(NOy),
® FeSO, © Pb(OH),
4, Kaxkue 3 CACOYIOHIMX BEIUISCTB SBISHTCSA KPHUCTAIIO-
ruapatamMu?
N MgSi0, @& Sr(NO,),*4H,0
Na,CO, © NiCl, - H,0
5. Ckonbko MOJISH pacTBOPEHHOTO BELIECTEA COMEPIKAT 2 1t
OXHOMOJIAPHOFO pacTBopa? .
@ Olmom @ 0,2 MoJTb
® 2,0moms @O 0,01 mons
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6. CKOMBKO FPAaMMOB PACTBOPEHHOTO BEMIECTEA COACDKUT-
¢ B 150 r pacTBOpa ¢ MACCOROIT Monel ©%{B-pa) = 5%7
@ I5r ® 75r
107 ® 50r

§ 5.3. DneKTPOIMTHYCCKAS TUCCONHATMS,
CrefieHb H KOHCTAHTA ARCCOLHAIMH

Ilo criocofHOCTH HPOBOMUTE AEKTPMYECKUH TOK B BOIHOM
pacTBOPE MM B paciliase BEILECTRA JeAATCS HA FACKTPOMHTHI
M He3NMEKTPOINTEL.

DReKTPOJIHTAMH Ha3BIBAOTCA BENIECTBA, PACTROPHI WM pac-
IUIaBBI KOTOPBIX APOBOAAT 3IeKTPHYECKHH ToK. K 3neKTponu-
TAM OTHOCATCS COAU, KUCAOMbL, OcHogaHUs. B MONeKynaxX aTHX
BEUIECTB MMEIOTCS MOHHBIE HIIM KOBaJICHTHBIC CHIIBHO IO~
Hble XMMHYCCKHE CBAH.

HesaeKTpoanraMy HAZLIBAWOTCA BewlecTBa, PACTBOPHI HIH
PACIIABL! KOTOPLIX He MPOBOIAT 3NeKTpHYecKHii TOK. K Heanek-
TPONHUTAM OTHOCATCS, HATIPHMED, Klcaopod, 60dopod, MHozue
opzarnieckie eemecmea (caxap, s¢up, bensoa u dp.). B Momne-
KYTax 3THX BEUICCTB CYIISCTBYIOT KOBAMEHTHBIE HEeoNAPHEIE
WIH MaJOTONSAPHEIE CBI3H.

Jnst o0bACHeHNS SIEKTPONPOBOIHOCTH PACTBOPOB H pacIlia-
BOB cofeil, KUCNOT H OCHOBaHMI WIREICKHI yyeHBIH C. Appe-
HUYC CO37a/ TEeOPHIe JNeKTPOIMFNIecKoi Mucconmanyn (1887 n):

1. MoeKyJisl SIEKTPOIHTOR IPH PacTEOPCHHE WITH pacriaB-
JIEHHH pacTiafiaioTcs Ha HOHBL,

@ llpouece pacnaza MoJaeKya 3NEKTPOJHTOB HA HOMBI B PACTBO~
€ WIH B PRCIIABE HAZbIBAETCA 5JeKTPOJHTHYECKOMH AHcco-
nMAnMe, LM MonusAnme.

HoHE! — 3T¢ aTOMbI WIK TPYIIIBM ATOMOB, HMEIOIIKE NOI0-
KUTENBHLIA MJTM OTPULIATE/ILHENT 3apsz,

npocteie (Na*, Mg?*, 8%, CI” u ap.);

Honw el

™~ cnoxme (NO,, NH4, 304, P04 W Ip.).
2. B PACTBOpE MM pacillaBe DIeKTPOINTOB HOHB! JBHKYT-
s xaotryecku. ITpH NponycKkaHny Yepes PacTBOP HJIH PACILIAR
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DAEKTPHISCKOIO TOKA NOMOXHTENEHO 3apSIKeHHDIE HOHBI 1B -
XyTcs K OTPHUATENBHO 3apAXeHHOMY 3/IeKTPoay (KaTOmy), a
OTPHUATEABHO 3apAXKEHHRIE MOHB ABIDKYTCS K OJIOXHTEABHO
3apsLKeHBOMY aAekTpony (aHony). I1osToMy NonoxuTenbHHe
HMOHBI HA3RIBAIOTCS KATHOHAMH, OTPMIIATETBHBIE MOHBI —
AHMOHAMH.

K KaTHOHaM OTHOCATCH: MOH Bogopona H', MoH aMMoHus
NH;, uonst Metamos Na*, K*, Fe’*, A", KaTHOHbLI 0CHOBHBIX
coreit CuOR", AKOH),, FeOH* ut n.

K ammonam otHocsTed: tnpoxcua-uod OH™, monel Kucnot-
1bIx octatkos CI~, NO7, $O,2, Cr,0}", aHHOREBI KMCIIBIX CO-
neit HCO;, H,PO;, HPO; u T 1.

3. Jucconmauun — npoiiece oOpaTUMBIH. DTO 3HAYHT, UTO
OTHOBPEMEHHO HAYT [IBA MPOTHBOMOIOHEIX TIPOLEcca: pacian
MOJIEKY Ha HOHBI (MOHU3aLMA, HIH JUCCOLHALIUA) H COeNU-
HeHHEe HOHOB B MOJIEKYJLEI (2CCOUMALIMS, FITH MOJIIPU3AMA).

JRCCOLMANHI0 MOJIEKYT 3TIeKTPOIUTOR BRIPAXKAIOT ypaBHe-
HHAMH, B KOTOPHIX BMECTO 3HAKA DABEHCTBA CTABAT 3HAK 06-
patuMocTH (=}, B neBoi yacTH ypapHeHUA 3alTHCLIBAIOT hop-
MYAY MOJEKYJIBI 3IEKTPONNTA, B IpaBoil — OPMYIH HOHOB,
KOTOPbIE 00pa3yioTcs B HPOLecce IIEKTPOINTHYECKOI AHCCOo-
uwanmy. Hanpumep:

Mg(NO3)2 Hyiccounanus Mgz v g 2NO_3
Accouuaums

Kaxmnas MoaeKyna HUTpaTa MaTHRA ARCCOLUMpPYET Ha HOH
MATHHS M HB3 HUTPAT-HOHA. CNEIOBATEABHO, B PE3YNBTATE THC-
colMalUHH oxHol MoneKynm Mg(NQ,), 06palyioTes Tpy UOHaA,

Q0man cymMma 3apAI0B KATROHOB PaBHA 00MeH cymMe 3apa-
OB AHMOHKOB 1 TIPOTHUBOIIOIOXHA 110 3HAKY (TaK KaK pacTBOPHI
3JCKTPOTHUTOB 3NCKTPOHEHTPATBHEL).

Mexanusm saexmpoanmuneckoll duccoyuayuy.
Tudpamauun nonos

TTpyuMHBL ¥ MEXAHKW3M JTHCCONMALTHY 3NEKTPONUTOR 00OBAC-
HAIOTCSI XxuMudecKoi teopueif pactBopa d. 1. Menneneepa u
NPUPOLOI XMMHYECKOH CRA3H. KaK M3BecTHO, INEKTPONUTAMU
SBJISIIOTCS BELISCTBA © HOHHON WM KOBAIEHTHOH CUIIBLHO 110~
nApHOi cBa3amu. PacTRopUTENN, B KOTOPEIX TPOMCXOINT JIUC~
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COLIHALINS, COCTOAT K3 NOMSIpHAIX MoneKyst. Hanpumep, oga —
HOMSPHBIE PACTBOPHTEND. JIMCCOLMALINS INEKTPOIUTOB ¢ HOH-
HOR K TOAAPHOA CBA3SMY TIPOTEKaeT pamivaHo. PacemoTpum
MEXAHH3M JHCCOLHALIMA EKTPOIHTOR B BOTHEIX PACcTBOpax.

I. Mexanusm duccoyuayuy 31eKxmpoaumos ¢ HGHHOU 813610

ITpH pacTBOpeHNH B BOAE MOHHEIX COCIWHEHMHA, HANPHMeD
wiopuna Hatpua NaCl, THIOIbHEIE MOJEKYAR BOABIF )
ODHEHTHPYIOTCS BOKPYT HOROB HATPHA H XJIOpHE-UOHOB. Ilpu
ITOM TIOJIOXKKUTEIbHbIE TTOMIOCH MOREKYA BOAL! IIPHTATHBAIOT-
cs K xnopHi-uoHaMm Cl7, oTpyUaTeIbHbIE MTONIOCH — K ITOJI0~
KUTENLHBIM MoHaM Na'.

B peaynkrate 5TOTO B3aMMONCHCTBUSA MEXAY MONEKYIAMU
PacTBODHTEIA H MOHAMH DIeKTPOJIHTA MPUTSXKEHHE MEXIY
MOHAMH B KPHCTANAMMECKOM pellieTKe BeHigcTBa OcaabeBaeT.
Kpucraniudeckas peleTKa pa3pyLiaeTcsa, 1 HOHBI [TEPeXOnaT
B DacTBOpP. DTH HOHEL B BOTHOM PAacTBOPE HAXORSTCSH HE B CBO-
GONHOM COCTOSHMU, & CBA3aHBI € MOJIEKYIaMH BOILL, T. &. AB-
NAI0TCS THAPATHPOBAHHBMH HOHAMH (puC. 21).

JuccouMaliug MORHBIX coeqUHeHWH B BOGHOM pacTBOpe
MIPOTEKAeT MOMHOCTHIO. TAK MUCCOIIHMPYIOT COMH M IHEOMH:
KCl, LiNO,, Ba(OH), u 1p.

Puc. 21. CxeMa 31eKTPOAUTHICCKON TUCCOUMEHAH
XNOPHIA KATPHA B BOIHOM pacTBope
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II. Mexanusm duccounanuil 32exmpoaumos,
KOMOpble COCMOAM U3 ROAAPHBIX MOAEKYA

Tpy pacTBOPEHHH B BOJE BeIIECTE ¢ NONIPHO KOBaneHT- -
HOW CBA3BIO TIPOMCXOIUT B3aUMOIeHCTBME TUTTONBHEIX MOTE-
KYJl 3]IEXTPOJIHTA ¢ JUNIONBHBIME MOIEKYNIaMi Boasl. Hanpu-
Mep, NMpK PACTBOPSHHH B BOAE XMIOPOBOLOPOAA IIPOHCKOLHT
e3apmoaeiticTere moiekyn HCI ¢ monexynamu H,O. TTon pmia~
SIHHEM DTOT0 B3aMMOOeHCTBUS M3MEHSIETCS XapaKTep CBA3M B
mosiekyine HCl: cHauana cea3b cTanoBuTCH Gonee NONAPHOHK, a
3aTeM MEPEXOIRT B MOHHYIO CBA3b. Pe3yNLTaTOM IIpOoliecca AB-
JIETCA TMCCOLMALINA 3MEKTPOINTA 1 00pa3oBaHie B pacTBOPE
rHAPATHPOBAHHBIX HOHOB {pHC. 22).

Puc. 22. CxeMa IHCCOORANEH MCKTPOTHTA
¢ NoAsApHo#i CBA3LIO B BOJHOM pACTBOpE

Tax DUCCOLMHPYIOT KHCAOPOACOepAALIKe K GeCKMCTOpOL-
Hble kncnorsl: H,50,, HNO,, HI u ap. InccoliManiys 31eKr-
DOJHTOB ¢ NONAPHOK CBAIBI0 MOXeT ObITH TONHOH MK YACTHY-
HO#M. DTO 3aBUCHUT OT MONAPHOCTH CB3eH B MONEKynax
3MEKTPOIUTOB. '

Takum 06pazoM, KIABHOH EPHUMHOR TUCCOLHHATIMH B BOTHBIX
pacTBOpAX ABJISETCA rUApaTamas KoHoB, B pacTeopax snekTpo-
JWUTOB BCE MOHEI HAXOIATCA B THAPATHPOBAHHOM COCTOSIHHU.
Hanpumep, HOHBI BOZOPOIA COSILMHAIOTCSA C MOJIEKYIOH BOMIbI
1 obpasyiot norst Tnapoxc6uns H;O" no noHopHo-akuentop-

. HOMY MEXaHK3MYy: :

H,0 + H' - H,0*

H ) +
N H. H
O+ [ H — OffH" wu o—>»H
H/ H/ H/

JIns IpOCTOTHL B XMMUUECKMX YPAaBHEHUAX MOHBI M306paxa-
10T 623 Monexyn Bons: HY, Ag®, Mg™*, F, SO}, NO; u T .
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Crovictsa ¥oHon Honm no puindeckuM, xuMudec-
KHMM H (DH3MONOTMYECKAM CBOMHCTBAM OTAMYANOTCI OT HENT-
PAILHBIX aTOMOB, M3 KOTOPEIX OHH 00pasosainck. Hanpumep,
noHbl Hatpus Na* u xiopux-nonsl Ci™ He B3auMoneiicTBYIOT ¢
BO.IO#, He MMEIOT UBETA, 3aM1axa, HEALOBUTEL.

ATOMBI Hatpus 1 Na® oHepTHuHO B3aMMOIEHCTBYIOT ¢ BOAOH.
Bewectro x10p CIY B CBOGOMHOM COCTOSHMH — a3 KeJITO-3¢-
JeHOTO 1BETa, ANOBUT, CUIBHEL OKHCIUTEND.

Pa3MyHEE CBOMCTBA ATOMOB H MOHOB OHOIO U TOTO Xe€
AMCMEHTE OOBACHAIOTCS PA3HLIM DNEKTPOHHEIM CTPOEHHEM 3THUX
qacTull. XMMHYECKHE CBOMCTBA CBODOIHEIX ATOMOB METALIOB
OIpPEAEAITCA BANCHTHEIMH 9ACKTPOHAMH, KOTOPEIE aTOMEL
METAJIOB JIETKO OTAAIOT U MePeXOAAT B ITONOXKUTEARHO 3aps~
HCHNBIC HOHBL. AToMEL HEMETAANIOBR JETKO IIPUCOCTUHGIOT 2ACK-
TPOHEI H IIEPEXOAAT B OTPHIATENBHO 3apsKeHHBIe MOHEL. MOHRI
HaxonsTcA B G0jee YCTOWYHBEIX ANEKTPOHHBIX COCTOSIHHAX, TeM
ATOMEL.

HoHbl UMEIOT pa3TUYHYIO OKpAcKy. [MEpaTupoBaHHBIE W
HETMAPATHPOBAHHLIC MOHEI 5- ¥ p-dneMeHToB 00bMHO GecLipeT-
Hbt. Tak, 6ecuperrpl nousl HY, Na*, K*, Ba®", A" u ap. onsr
HEKOTOPBIX d-3TeMEHTOR MMe0T oKpacky. OKpacka ruapars-
POBAHHBIX ¥ HEHAPATHPOBAHHBIX UOHOB OZHOIO H TOTO XK€
d-aneMeHTa MOXeT GBITB pasmuHoi. HanpuMep, Heriuapati-
poBalHble HORE Cu’* — GecupeTHle, a TMApPaTHPOBAHHEIE
uoHs! Mery Cu* * 4H,0 — cusero useta.

Cmenens duccoutiauuy

B BOMHEIX PaCTBOPaEX HEKOTOPEIE SNEKTPOINTSL HOMHOCTEIO
PACTafgaioTCs HA MOHEL Jdpyrie 3MeKTpoiyTE PacnafaioTed Ha
VIOMBI YACTHYHO, HaCTh X MOJIEKYA OCTACTCA B pacTBOPE B He-
JUCCOUMTUPOBAHHOM BHJIE.

® Uncio, nokasbsaiomee, KAKasA 9acTh MOJIEKY] paciiajiach Ha
HOHEI, HA3BIBAETCA CTENEHBIO SJIGKT])OJ]HTH‘IECKOﬁ JAHCCOIRHA-
WM (CTeNleHBI0 HOHKM3ALNH).

Crenens 3AeKTpOMTHYECKOH JHcCOIHAlU (0) paBHa OT-
HOLIEHUIO YHCHA MOJeKYI, KOTOPBIC PACTIAINCh HA MOHBI, K
oBILeMY YHCITY MONEKYil B paCTBope:

o= 7 +100%,

T\f
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[O& 71 — YUCIO MOJICKYJL, PACTIZBIIMXCH Ha Mok, N — oGines
YKEN0 PACTBOPESHHBIX MOICKYI.

Hanpumep, creniedb AHCCORMAtHM (0t) YKCYCHOH KHCAOTH
CH,COOH B 0,1 M pacteope pasHa 1,36%. D1o 03Ha4YaeT, 4TO
u3 10000 monmexyn CH,;COOH 136 Monekyn pacnafaoTcst Ha
HOHB! 110 YPARHEeHUIO!

CH,COOH = CH,COO™ + H'.

CTenneHps TUCCOLIMALIMH 3aBHCHT OT IIPHPOIL PACTBOPHUTENII
H TIPHPOLI PACTEOPSSMOro BelllecTha, KOHUEHTpaluy pacTBo-
pa, TeMIIepaTyphl U Apyrux GakTopos.

PaznuyHble BeIUSCTBa AMCCOLHUPYIOT B PAIHOM CTETICHH.
Harnpumep, o mypaBsinoit kuciaorsl HCOOH npu oguHako-
BbIX YciOBHAX Ooublue o YReycHol kucnotet CH,COOH.

FIpy yMCHBIIEHWY KOHUCHTPAIUN IEKTPONKTA, T. €. TIpK
pazbapieHUM PACTBOPA, CTENEHEL JHCCOLMAIMH VBEIMYMBACT I,
TAK XaK YBEJHIMBAIOTCA PACCTOSHIA MEXIYy HOHAMH B DACTBO-
pe ¥ YMEHBIIAETCA BOIMOKHOCTh COEHMMHEHMS UX B MOJIEKYIIBL.

Hpy MOBBMICHHH TEMIICPATYPH CTETIEHD JUCCOLHALINH, KAK
TIPABHIIO, YBEIIMUHBAETCA.

B saBMcHMOCTH OT CTENEHU JHCCONHALUN SIIEKTPOIUTEL
JIETSITCH Ha CHIlbHbBLE U crafpe.

CuibHpie SIEKTPOUTHI — 3T0 TAKHE JCKTROINRTH, KOTOphie
B BOMDBIX. PACTBOPAX HONHOCTHIC IUCCOUMMPYIOT HA MOHLL, T, €, MX
creneds qucconmanas pasua 1 (100%). K cuilbHBIM 31eKTPOIH-
TaMm oTHOcHTCR: 1) coau; 2) cunswme xucsomy (HCIO,, HCIO,,
HNO,, H,;S0,, HCI, HBr, HI u np.); 3) weaouu (LiOH, NaOH,
KOH, RbOH, CsOH, Ca(OH),, Sr(OH),;, Ba(OH),.

Caaduie SMEKTPONMTLI — 3TO TAKHE JJIEKTPONATHI, KOTOpHIE
B BOMHBIX PACTBOPAX HE HOTHOCTLE TUCCOLMHPYIOT HX MOHLI, T. €.
HX cTeneHb aucconrainni Menbiae 1 (100%). K cnaGeiM afexT-
poauraM oTHocaTes; 1) cagbue xucromu (HCIO,, HCIO,
HNO,, B,50,;, H,CO,, H,3i0;, H.PO,, H;PO,, H,;BO,,
CH,COOH, H,8, HCN, HF u 1p.); 2) crabue vepacmeopumsie
8 gode ocnosanus (Fe(OH),, P6(OH),, Cu(OH), u np.); 3} eud-
poxcud ammonur (NH,OH); 4) s¢oda (H,0).

Koncmanma duccounayuu (uonuzauun)

dnst xapakrepHcTHKM CraGbiX ACKTPONMTOR HPUMEHSIOT
KOHCTaHTY nuccotmanuy {K,), BenencTrue Toro, ¥ro cinabuie
IEKTPONIKTE] THCCOLUMHDYIOT HA MOHE HE TONHOCTEIO, B MX

211



PAacTBOpax YCTAHABIMBAETCS] THHAMHYECKOE PABHOBECUE MEX-
I¥ HeAWUCCOLMKUPOBANHBIMM MORCKYIaMy M uoHaMu, A cia-
Goro anexTposinTa o6uek hopmynsl A, B, vypaBHenne guccoy-
alluy UMEeT BUL:

AB, = nA™ + mB".

IIpumMeHsis 3aKOH ACHCTBYIOMIMX MACC, 3AlIHILEM BhIPAXKE-
HY€ KOHCTAHTHI pABHOBECHA:

[Am+]n s [Bn— ]m
[A,B,] ’

rae [A™], [B™] — pasHOBeCHbIe KOHLIEHTPALIMH HOHOB A™ 1
B™", [A,B,] — paBHOBeCHas KOHIIEHTPAIIHS HEMACCOLMMPOBAH-
HBIX MONeKYN A,B,,.

KOHCTaHTy pPaBHOBECHA B ITOM CNYJae HA3HIBAIOT KOHCTAH~
Toii Tucconuav (K)), Wiy KOHCTAHTOH HORM3AIHHY.

KoHCTaHTa HOHM3AIHHY XaPaKTEPU3YeT CIIOCOOHOCTh IEK-
TPONNTA BMCCOLMMPOBATh HA MoHbL. Yem Gonbilie KOHCTAHTA
IUCCOLMALIMH, TeM Jel'de DIEKTPOINT PAcliafaeTcsd HA WOHBHI,
TeM GOJIbIIE HOHOB B €0 PACTBOPE, TEM CHIIBHEE DIIEKTPOJIHT.
HanpuMenp:

[CH,CO00 1-[H']
[CH,COOH]
[H']-[CN"]
[HCN]

CrenoparenibHo, ykcycHast kKucnota CH;COOH 6onee cunb-
HBIHA 3JIeKTPONNT, YeM HHaHoBoaopoaHasn Kucinorta HCN.

Jna cnaboro sacKTpOIHTa KOHCTAHTA ANCCOLUAURY — TI0-
CTOAHHAA BEJIMYMHA TIPH NAHHOH TeMIIEpaType, KOTOpas He 3d-
BMCHT OT KOHUEHTPAINH pacTBopa. KOHCTaHTa IMCCOLHallii
3ABUCHT OT MTPHPOIBL HIEKTPOJINTA, IPAPOALI PACTROPUTENL H

TeMneparyphl. KOHCTAHTH AMCCOLMAUNH HEKOTOPEIX Cllabhix
3NEKTPONUTOB NIPUBEAIeHH B Taba, 22,

K (CH,COOH) = =2-107%

K, (HCN) = =8+107" npu 25°C.

Snauenue 34eKMPoOAUMOE OAR IUBHIX OP2ANUIMOE

BneKTPOANTE! SBAAIOTCH COCTABHOM YaeThIO XKUAKOCTEH M
IIOTHBIX TKaHEH XUBBIX opranu3MoB, Monsl Hatpus Na*, ka-
ma K, xanpuws Ca®', Maruua Mg™", Bomopona H', aHwoHSI
OH ", CI", SO}, HCO; umeioT Gonbluoe 3HaueHue Ang Gpuan-
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Tabauua 22

KOHCTAHTH (HCCOIHALMN HEKOTOPBIX €1A0BX HIEKTPOINTOR

B BOZHLIX pacteopax (25°C)
Xumiraccras HassaHue sieKTponiTa Koncranta
dopmyna JHCCOIMAIIHNA
HIO, Honnopatas xucnoTa 1,7-107!
H,S0; CepHMCTadg KHCAOTA K, =1,6-1072
K,=6,3+10"°
H,PO, ®ocdopHas Kucaora K, =7,5+10"
K,=6,24107°
K;=5,0-10""
HF OTepoBOAOPOAHAR KUCIOTA 7.0-107"
HNO; A30THCTas KHCTIOTA 4.0 107
HCOOH MypasbHHas KHCIIoTa 18-107*
CH,COOH YKCycHas KnenoTa 1,810
H,CO, YronpHan KHCROTa K,=4,5- 10~
K,=4,7-10""
H;S CepoROIOpPOAHAS KHCIIOTA K,=6,0" 107
K,=1,0+10""
HCIO XIOPHOBATHCTAS KMCIIOTA 3,0-107%
HCN 1[faHORONOPOIHAS KHCTOTA 8,0+107°
H3BO, Bopuaa kucnora 571071
H,Si0, KpeMHHeBast KUCIOTa K,=22-10""
K,=1,6+10"%
HIO HoapoBaTHeTag KuchoTa 23107
Pb(OH); Tuapoxcenz csunna (1) K, =96-107"
K,=3,0+10"
NH,0H Tuapoxcun aMMOHMA 1,8+ 10°°
H,0 Bona 1,8+ 107"

=

OJIOTHHYECKHX H OHOXMMHYeCKHX MpoueccoB. KoHIeHTpauun
PA3TAYHLIX MOHOB B OpPraHU3Me YyeioBexa pasmudHsl. KoHuen-
Tpaluu MoHoB Bogopona H™ u ruapokcun-uoHos OH™ oueHs
Maibl, HO OHH MIPAIOT OCABILYIO DONb B XU3HERHBIX IIpOLEC-
cax. MoHs! Bonopona H™ cnocobcTByioT HOpManbHOMY yHK-

213



TROHUPoBaHCe GepMeHTOB, OGMEHY BeiLECTB, TEPeBAPHBAHHIO
nuimy | 7. 4. KOHIeHTpau®y HOHOB HATpUs Na' M xiopua-
HoHoB Cl™ B opranssMe 4elIoBEeKa BEChMa 3HAUUTENBHLL. DTH
WOHDI YEJIOBEK MOJIYHAeT EXCIHEBHO, HCTIONB3Ys B MY NIOBa-
pennyio coits NaCl. B meaquuune npumenserca 0,85%-i pa-
CTROP XIOPHUEA HATPUSE B KadecTee (DM3HOIOTMYECKOr0 PACTEO-
pa npy Sonplloi norepe XUIKOCTH OPraHM3MOoM.

10.
1.
12.

13.

Bonpocyt dan xoumpoan

. Kaxue BeuecTsa Ha3BIBAWOTCH IMEKTPOAKTAMM, 4 KAKHE —

He3NeKTponuTaMu?

. Kakue BelecTBa OTHOCHTCH K SNEKTPOIUTAM H HEINEKTPO-

auraM? TipuBenTe ApUMEpPBI.

. Uto Ha3uBaeTCd 3NEKTPONHTHYSCKOH AUCCOUHALIMeH, UIH

HOHMIanuei?

. K70 1 KOrma upeliokun TEopHIo INeKTPONRTHYSCKONR T1c-

couMann?
ChopMynupyiiTe OCHOBHEIE TIONQACHNS TSOPUMN IACKTPOII-
THUECKON IHCCOMHALHN,

. Uro Takoe HoHE? Kakne MOHBL HA3BIBAKOTCA KatTuoHaMi, a

Kkakne — anpodamu? IIpHBenyTe fMpuMepsl KATUOHOB M aHU-
OHOB.

. Kaxag xamudeckas cBA3b CYHIECTBYCT B MOMACKYNAAX 3ACKTPO-

TATOB?

. Kar npomrcxonnr RMccONHanna IeKTPONUTOR ¢ HOHHOM CBH-

3ni0? TTokaxHTe CXeMaTHYECKH HA TIpHMepe.

. Kak npoBcxomuT aucconManHs 3MEKFPOSIMTOB ¢ NONIpHOH

cBs3bio? [lokaxuTe CXeMAaTHHECKH Ha pHMEpe.

KakoBa rasHas rpUYHHa 3MeKTPOTHTHYECKOH THCCOLMALMH
B BOAHBIX pacTBopax? '

Yem ofeAcHACTCH pa3imdle B CBOMCTRAX HOHOB H aTOMOB
OIHOTO ¥ TOTO Ke H7eMeHTa?

Y10 HasbBagTCA CTeNeHbI0 Auccourauun? Or yero owna 3a-
BHCHT? .

Kakue aieKrponuTsl HAZRBAWTCA CHIIBHEIMH, & Kakile — Cha-
GeiMi? TlpuBeauTe MPAMEPHl CUABHBIX H CAAGHIX BMEKTPOIH-
TOB. :

14. Y10 xapaxrepu3yer KOHCTAHTA JUCCOLMAIIAN?
15. KakoBo 3Ha4eHHE SMeKTPOIUTOB IS (PHIUOTIOTHIECKHX M

OBOXEMMHYIECKMX ITPOLIECCOB B KUBHIX OpragHaMax?
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3adavu u ynpadcuenun 048 camMocmoameasroid pabomu

1. TloyeMy BOAHEIN PACTBOD CEPHOM KWUCIQTH NMPOBOIWT EKT-
pUYecKiil TOK, a He3BOIHAd CEPHAA KHCIOTa He MpOBOAHT?
OTBeT OOBACHHUTE.

2. Kakde U3 CieIyIOUIHX XUAKOCTEH IIPOBOAAT JiieKTPHYeCKHH
TOK: DTHAOBBIH CIIMPT, BOIHBIH pacTBOD MIMOKO3B, BOJHEIN
PACTBOD TWIPOKCHIA HAaTpHs, PACTBOP 430Ta B BOMAE, BOLHBIN
PACTBOD Cyibthara Harpusd, pacnAas ruapokcrpa Kanua? Or-
BeT OOBSICHUTE.

3. B 4eM cXoJcTBO M padimuue cremyromux uacruy; a) K' n K,
6) B’ u Br, B) 8" u 8%, 1) SO, u SO;, 1) NO, u NO;? Kak
HA3BIBAIOTCS 3TH YACTHALLI?

4, Kaxkue U3 cleAyl0llHX HOHOR ABNAKOTCH KATHOHAMK M KaKupe
anponamu: AP', SO, F~, NO,~, Mn™, Pb, SO.*, PO, Rb*?

5. Pacreop docdopHON KMCNOTH pa3GaBuny B 3 pasa. YMeHb-
IHUTCSL MAH YBEMHYUTCH CTENeHb NACCOLUMALNM KUCTOTH?

6. M3o06pasure cxeMy o0pa3oBaHHd THIPATHPOBAHHBIX HOHOB
¢Topraa KajKg NPH ero pacTBOPEHMH B BOIE.

7. M306pasute cxeMy 06pa30BaHiA THEPATHPOBAHHEIX HOHOD B
BOZHOM DPAacTBOpE GPOMOBOLOPOIA.

8. Hanumwure GopMynsl 3MEKTPOIUTOB, B BOOHOM PACTBGDE
KOTOphIX codeppxkarcd uwonm: ay Fe'' u SO, 6) Mn*™ u CI7,
B) Na* u MnO,", r) K™ u CrO;", n) Fe® u NO;, ¢) Ba* n
OH", %) Na* u CO{, 3) Ca™ uw NO;™.

§ 5.4. Npcconyanys KHCAOT, OCHOBANRWH, amboTepAbIx
THIPOKCEIOB ¥ CoJiell B BOAHBIX PACTBOpax

@ KHCAOTH — 3T0 3JIeKTPOIHTE, KOTOpbIE TIPH JACCOTAALHE 06~
PA3YIOT TOMLKO OMH BHJ KATHOHOB — KaTHOHbLI Boxoposa H™.

CocTaBdM ypaBHEHHE DNEKTPONHMTHYSCKON JHCCoONHalMM
CHIBHLIX KHCJIOT: 4) OTHOOCHOBHOM a30THOH KucnoTel HNO,
u B) 18yxocHOBHO cepHoil kuciorsl H,50,:

- a) HNO, « H" + NOy;
6) H,S0, = 2H" + SO;™.

Caafivle Muozoochognse kuciomst (H,80,, H,CO,, H,S,
H, PO, u 0p.} duccoyuupyrom cmynenvamo.

YHCno cTyneHed AHCCONHALTMA 3aBUCHT OT OCHOBHOCTH
craGoit kucnorsl H(Ac), The x — OCHOBHOCTE KHC/OTEL.

[pnmep: CoctaBMM ypaBHEHHA SICKTPONHTIMECKOMA 1UCCo-
nuauuM caaboll IBYX0oCcHOBROW yrones0H KneaoTe H,CO,.
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[MepBasg cTyHeHs RUCCOUKANUY (OTIENNEHNKE
OIHOTO HoHa Boftopona H'):

H,CO, = H" + HCO;
KoucTanTa JUCColManuy mo nepsodi CTyNeHn
, [H']-[HCO;]
A [H,CO,4]
Bropas CTYHmeHb DHCCOIUMAUNU (OTIEIICHHE
nona rogopona H' or cnoxsoro uona HCO;):
HCO7 = H" + CO;7;
, [H'1-[cof ]
* [HCO;]
K,>K,
PACTROPH KACHOT UMEIOT HEKOTOPRE 00Ae CBORCTEA, KO-
TOPBIE, COTJAACHO TEOPHH DICKTPOIHTHYECKOH UCCOLMALMH,

OBBACHAIOTCS TPMCYTCTRMEM B MX PACTBOPAaX IMIPATHPOBAH-
HEIX MOHOB Boopona H' (H,;0™).

=4,5-107

=4,7-107";

® OcHOBAHMA — 3T0 IEKTPOTHTHI, KOTOPbIe NPH JUCCOMMALMA
0DpA3YIOT TOTBKO OIHH BH/L AHHOHOB — THApoKCHA-Honsl OH ™.

CocTapuM YpaBHCHHMS DACKTPORUTHYSCKON Aucconanum
OMHOKMCIOTHOTO OCHORAHNA rugpokcuna Kanusa KOH:

KOH =K' + OH™ -

CunsHoe IByxkucaoTHoe ocHoBaHue Ca(OH), nuccoumn-
pveT TaK:

Ca(OH), » Ca** + 20H"

Cinadbie MHOSOKUCAOMIHbIE OCHOBAHUA OUCCOUUUDYIOM CHIVIEH-
yamo. THCIIO CTyNeHell ZUCCOIHAIIMH OTIpeiesaeTcs KHCIOT-
HOCTEIO cliaboro ocnosanns Me(OH),, rie y — K®CIOTHOCTE
OCHOBAHHA.

CocTaguM YPABHEHUA SIEKTPONHTUYSCKON THUCCOLMALIMH
¢cnaboro QBYXKMCAOTHOIO OCHOBAHMS — TMOPOKCHIAA Xemesa
(1D Fe(OH),.

IlepBas CTYyNMeHb AUccOMAUNU {OoTHIENnNsgeTCS
OMH ruapokeHa-won OH™):

Fe(OH), » FeOH™ + OH™;
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,  [FeOH'] [OH ]
27 [Fe(OH),1

Bropas cTyneHs AHCCOLMAaLWM (OTIEIAETCS
rugpokcui-uon OH™ ot cnoxHoro karuota FeOH'):

FeOH" = Fe?* + OH™;
, [Fe®]1-[0H"}
“ 7 [FeOH*)

OcHoBarys UMEIOT HEKOTOPRIC obumMe cBoiicTea. OOIIMe
CROWMCTBA OCHOBAHWH OOYCAOBIEHBI MPUCYTCTBUEM MMAPOKCHI-
uoHoB OH™.

Kaxnas cTyneHbp AMCCOLMAIIMNA €Aa6bIX MHOTOOCHOBHEIX
KHMCJIOT ¥ CJIaDbIX MHOTOKUCIOTHEIX OCHOBAHMMH XapakTepH3y-
eTcs onpeleeHHOR KoHcTaHTol mrccoumatum: K, K, K; (cMm.
Tabu. 22), npuyem K, > K; > K,. Oro obbsachsercd TeM, 4to
3Heprus, KoTopast HeoGxoauMa 1A oTpbiBa noHa H' win OH~
OT He#dTPaJBLHONR MOJIEKYIbl KMCIOTBl MIIM OCHOBaHMS, MAHH-
ManbHa. [TpH qUCCONUANHH IO CACOYIOLICH CTYNeHH IHSPTHA
YBEIHYHMBAETCS, ITOTOMY YTO OTPBIB MOHOB NIPOUCXOINT OT NpO-
THBOTIONOXKHO 3aPSAXEHHEIX YaCTHLI.

AmdoTepHble THAPOKCHABI MOTYT PEATHPOBATE M C KMCJI0Ta-
MH, H C OCHOBaHHAMH. TeOpHA MEKTPONHTHICCKOR JUCCOLIH-
anuy 00BACHART JIBOICTBEHHEIE CBOHCTBA aMOTEPHLIX TUIPO-
KCHIIOB,

©® AmdoTepable MIPOKCHAB — 3T0 cIalble NEKTPOIATHL, KO-

TOpble HPH ANCCONMAIIM 00pa3YIOT OIHOBPEMEHN0 KATHOHBI

sogopona H' u raapokcnn-annonst OH™, 1. . accoundpy-

0T [0 THIY KBCAGTH W 10 THIY 0CHOBAMMA,

K aMmdoTepHMM TUgpokcuizaM otHocaTcead Be(OH),,

Zn(OH),, Sn(OH),, Al(OH),, Cr(OH), u apyrie. AMdorep-
HBIM 3ISKTPOAHTOM siBIsieTcA Takoke Boga H,0.
B aM@oTepHEIX TUAPOKCHTAX JUCCOLMALIMS 10 TULY KHC-
JIOT M 110 THITY OCHOBaHU M NpOUCXOAUT TIOTOMY, YTO IPOYHOCTh
XUMUYECKMX ¢BA3eH MEXIY aTOMaMU METaIja M KHClIoponaa
{Me—0} u MeXuy aroMaMy Kuchopoia u sogopoaa {(O—H)
MOYTH OAMHaxoBsass. T103TOMY B BOIHOM pacTEOpe STH CBA3M
PasphIBAIOTCH OIHOBPEMEHHO, M aM(oTepHBIC THIPOKCHILL TPH
JACCOLMaiM o6pasyioT KatHoubsl H™  annons OH™,
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CoOCTaBUM ypaBHEHHUE 3MEKTPOTHTHYCCKOM JUCCOLMALME
ruppokcuia nuHka Zn{OH), B3 yueTa e¢ CTYNEHYATOro Xapak-
Tepa:

2H" + ZnOj;~ » H,ZnO, = Zn(OH), = Zn** + 20H~

Tio Tuny : (B pactBOpE) Ifo Ty
KWCJIOTH T4 ' OCHOBaHHA
Zn(OH),
{ocafox)

@ HopvampHble cOMR — CHRTBHBIE ICKTPOIMTH, 00pasyionue
NpH AUCCOLMALMA KATHOHB METAJLIA H AHAOHM KHCJIOTHOrO
oCTaTKa.

COCTaBHMM YpaBHeHMST DNCKTPOTUTAYECKON JUCCONUAIINN
HODMAIBLHEBIX cofteii: a) kapbonata Kanus K,CO;, 6) cynpdara
amomuana Al (S0,),:

a) K,CO, = 2K" + CO};
6) Al(SO,); = 2A%" + 380

® Kncabie CoMm — CRIbAbIE YAeKTPOTUTH, TACCOURMpPYIOMNE HA
EaTHOH METALTA U CIOKHBIH AHION, B COCTAB KOTOPOTO BXO-
AT ATOMBI BOAOPOAR M KHCIOTHHI OCTATOK.

CocraBuM ypaBHEHUS IEKTPOJUTHYECKOH TUCCOUMALINH
KHCIOH conu runpokapbonata narpust NaHCQ,:

NaHCO, = Na* + HCO; (a = 1)

Croxsbifi anvion HCO; (riapoxapboHaT-MoH) YacTHIHO
OUCCOLMHUPYET 10 YPABHEHHUIO:

HCO; « H' + COY (0 < 1)

@ OcHOBHbIC COJA — INCKTPOMTHI, KOTOPHIE HpH ARCCOTMRLUH
©0BpasyIoT ANHOHEI KHCAGTHOTO OCTATRA A CIIOMRHLIC KITHOHSI,
COCTOAINHE U3 ATOMOB MeTaAIa H rHapoxcorpym OH ™.

CocTaBUM YPABHEHUE BRCKTPOAHTAYCCKOM ARCCONMALINN
octoBHo# cond Fe(OH),Cl — aurumpokcoxtopsma xemeza (I11):

Fe(OH),Cl » Fe(OH); +CI- (a=1)

Crnoxubiit KarHod Fe(OH); HacTHYHO AMCCOMMMPYET 10
YPABHEHHAM:

Fe(OH), = FeOH* + OH";
_ FeOH™ = Fe™ + OH™
Ina obeux crynenei auccounanyuu Fe(OH); o < 1.
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Bonpocsi 0aa xoumpoan

1. YTo TaKOe KMCIOTH C TOYKW 3peHHs TEOPUHU 3NEKTPONIMTH-
YecKo# Juccoumannu?

2. TloueMy KHCIOTH HMetoT 00ye cBoficTra?

3, Yro TAaKOe OCHOBAHUA ¢ TOUKH 3pEHMH TEODHM BACKTPOAM-
THYECKOHN AHCCOUEALMK?

4. Hovemy 0cHOBAUMA UMEIOT 00HIUE CBOLETRA?

5. Hro taroe amdoTepHEE FHAPOKCHAB © TOYKH 3pEHHSA TEO-
pil MEKTPORMTHULCKON AUCcconManni?

6. Yem obOBsACHIETCS AMCCOUMALNMY aMQOTEPHEIX FIIDOKCHIOB
ORHOBPEMEHHO MO THIY OCHOBAHMH 1 MO THOY KUCI0T?

7. Kaxue amdoreprsle rTHAPOKCHAL B 3HaeTe?

8. YTo Takoe HOPMAIBHEE COAM C TOUKU 3PEHHS TEOPHH FIEK-
TPOJTHTUYECKONH ITUCCOUMALNMN?

9. Y10 1aKoe KUCALIE CONTH ¢ TOUKU 3PeHHE TECPHU INEKTPOIH-
THYECKOH RUCCOUMATIHE?

10. Y10 1aKOe OCHOBHEIE CONMH ¢ TOUKH 3PEHHSA TEOPHM BIEKTPO-

NUTHYSCKON Iuccoumaliiu?

Ynpancrenun 918 CRMOCRMOAMEIs ROt PROOTILL

i. CocTaBpTe YPABHEHWH MEKTPOMNTHYECKOR IMCCOUHALRU
caeaviomux snekrponutos: Ba(OH),, AI(OH),, NiSQ,,
CaCl,, HBr, H,5i0,, KHCO; PLOHNO,, Be(OH),,
NaH,PQ,, Na,HPQ, Kakie 13 3rux wekrpoindros ofpazy-
0T XaTHOHB BOmopoxa?

2. Jawnl anekrpanyre. (FeOH),SQ,, AKOHLCL, Na,PO,, Li,S,
KCN, Ni(NO;),, Ca(HCO;),, H,580,, Co(OH),. Cocrapbre
YPABHEHHA 37EKTPOANTHYECKON TMCCOUHALMI STHX BEINIECTB.
Kakde 13 3THX 37eKTPONHTOB 00pa3yloT B pacTBOpe THOPO-
KCHI- HOHBL?

3. 3anonanure TabnuLy:

" YpasHeHHs
Bricmuit § Tmapar Koncranra
IneMeHTRL oKCHT XA IHMCCOHMAITHH HCCOLHALI
e (rro cTynedam) A
Mg
1451

4. Dauer snexrpoamtsi: Zn(H,PQ0,),, Mn{(OH},, HMnQ,,
CH,COOH, Fe(HS0,),, FeOHCI, Ni(NO,);, H:MnO,,
(MgOH),S0,. Kakue nz uux obpazywr Houbl rogopona? Jo-
KEKATe 7O YPAPHEHHAMR IACCOUHZNAT,

5. Kakue 13 cnemyiomyx MCKTFRORMTOB 0BPA3yIOT CIHOBPEMEH-
HO MOH3I BOZOpPOAa B ruipoxcun-mons: LIOH, CoOHCI,,
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Cr(OH),, (ZnOH),PO,, Sn(OH),, Cu(HS0,),, Pb{OH),?
Jokaxurte 370, HANWUCAB YPABHEHUS DIEKTPOIUTUUECKOH
AHCCOUNALIHH.

6. 3amonumKTe Tabmumy:

‘YpaBHerHA

OxcHa Z:flf:: JIHCCOL(MALLHH giéiiri;:iu
(nto crynenam)
_-13205
FeQ

7. Cocrapere (OpMYIIbEl MONEKYA BEIUECTB, HOMYYAIIHXCA TIPH
B3AMMOJIECTBAH KaTHOHOB: Na', Cu®, Ba™", Fe*", NiOH",
FeOH*', AP* ¢ angonamu $%, SO, OH™, HS™, CI", NO;~.
HazopuTe 3TH BellecTBa.

8. HanyilvuTe BHIPAKEHNA KOHCTAHT AHCCOLMALIAN CReRyIomuMx
anexrponuros: HCIO,, H;PQ,, H,S, HAIO,, H,50,, NH,OH,
Co(OH),.

9. Mo xOHCTAHTAM AMCCOLUMAIIMHA ONpele/NTe, KAKAs U3 KUC-
mot Gonee cunbHas: HIO mam HCIO, H,CO; umun H,S,
HCOOH naw HCN, HNOQ, unu CH;COOH (cM. tabx, 22).

§ 5.5. Jucconuanus soasl. Bomopoauslii mokasaTelb.
Cpéapl BOARBIX PACTBOPOB 3JEKTPOATOR

Bona — ciabbiit aMpoTepHbIif 2MeKTPONUT.
VYpaBHeHMEe HOHM3ATYUM BOJBI C YIeTOM THAPATAllii HOHOB
Boxopona H* takoso:

H,0 + H,0 » H,0" + OH"

Bes yyera rumparain Honos HY ypasneHHe IHCCOLMALAM
BOIBI HMCET BHI:

H,0=H" + OH”

Kax BMIHO U3 BTOPOro YpaBHEHHs, KOHIIEHTPALIMH UOHOB
Bonopora H' 1 ruppoxenn-uonor OH™ B Bofge 0AKHAKOBLL.
Ipu 25°C [H*] = [OH"] = 1077 mons/i1.

Tlpon3BeneHHe KOHIIEHTPAaUHi MOHOB BOMOPOJA H THAPO-
KCHI-UQHOB HA3LIBACTCS HOHHBIM HponzBexeHneM ookt (K .q):
Kyo = [H']+ [OH']

Kp,o — BeIM4MHA HOCTOSHHAS, W NPH TeMIiepatype 25°C

K0 = 107107 =107
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B pa3BaBneHHBIX BONHBIX PACTBOPAX HIEKTPONUTOB, KaK |
B BOE, IPOH3BEAEHHE KOHLEHTpalii nonos sojoposa H' n
ruapokcHa-HoHoR OH™ — penMuMHEA NOCTOAHHAA ITPH DaHHONA
TeMieparype. MoHHoe ponzperieHNe BOOBI AAeT BO3MOKHOCTh
U151 1H0D0TO BOZHOTO PACTBOPA BIYMCIHTEL KOHUEHTPAITHIO THI-
pokcua-uoues OH™, ecli M3pecTHA KOHIEHTPAUHA HOHOB BO-
nopota H', 1 HaoBopor. ‘

Cpeny mo6oro BOTHOTO PacTROPa MOXHO OXapaKIepH30BaTh
KOHLIEHTpaLMell HoHoB sonopona HY vau ruapokcu1-HoHOB
OH".

B BOIHEIX pacTBOpax pasnMyaloT TPH THIA CPel: HERTPAIL-
HY10, MIEJOYHYI0 M KHCIYIO.

1. HeiftpansHas cpena — 270 Cpefia, B KOTOPOH KOHLEHTpA-
ISl KOHOB BOAOPOIA PABHA KOHUCHTPALIMK FUAPOKCHI-MOHOR:

[H'] = [OH] = 1077 Mons/a

2. KMcnas cpeja — 9TO ¢peda, B KOTOPOi KOHIGHTpAINg
HOHOB BOHOpO/Ja 6OIpIle KOHLEHTPALHH THAPOKCHI-HOHOB!

[H'] > [OH7]), [H']> 107 moas/a

3. IHenoanas cpefa — 370 Cpela, B KOTOPOH KOHUCHTPALIMA
KOHOB BOAOPOIA MEHBLUIE KOHIEHTPAlIKKY FMIPOKCHI-HOHORB!

[H] < [OH7], [H'}< 107 Moan/n

g XapakTepUCTHKH CPel pacTBOPOB YA0GHO HCMONb30-
BATH TAK HA3BIBAEMBIH BOLOPOAHBIH Mokasatenk pH (ma-am),

Bonopozsev nokazarenem pH nassBaeTes oTpHuaTEIBHELE Be-
CSTHIHBIA JOraprM KOHIEHTPAHH HOHOB Bonopona: pH = —lg[H’].

Hanpumep, ecnu [H'] = 10~ Mons/1, To pH = 3, cpena
pacTBopa — Kncmas; ecmm [HY] = 1077 mons/n, To pH = 12,

cpena pacTeopa — WCAOTHAA! r
Cpena pacTsopa
KHCnas HeHTPaIBHAR IRCAOYHAA
Komwerrpawas |, |@1=ou1=| . |
} > 107 <
nonos H' (Momb/m) (H7]>10 =107 [H<10
Bonoponubrit
< =7 >
noxazarens (pH) pH<7 pH pH >7
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Yeum pH mensmie 7, TeM Golipille KHCTOTHOCTS pacTaopa. Yem
pH Goanme 7, TeM Goabile METOYHOCTD PACTBOPA. '

3aBUCHMOCTE MeXIly KOHLeHTpaIllue# noHo H+, Bennuu-
no# pH ¥ cpedoii pacTrOpa NOKa3aHa Ha CASAYIONICH cXeMe:

Y S BT ST PSS QP RS JPLL QETLS PSP TS Pee  Jre e |
]
4] nowga L2 T g
Yeauuenue Y8eauuenue
KUCAdmAeCmYy WenauHosmy
pH — -+ e S S e —+
3 4 5 6 7 8 f 13
g 1 2 g W0 2 BH
cpena cumbkoguc-  Craliokuc - cHafoueAny  CussHIUWLATY-
pactTsopa a8 a8 | Hoa Hag
HEOMpPAALHOA

CyluecTBYIOT pasiuyHble MeToasl MaMepeHus pH. Kaye-
CTBEHHO XapaKTeD CPeiibi BOTHBIX PACTBOPOR MEKTPOJIUTOB OII-
PEOEITIOT ¢ TIOMOILBI MHIHKATOPOB.

@ UYuanukaTopAMMA HA3BIBAIOTCK BemlecTBa, KOTOpLIe oGpa-
THMO H3MEH’IT CBOil IIBET B 3aBACHMOCTH OT Cpelbi pa-
cTBOpOB, T. €. pH pactsopa.

Ha npaKThke NPUMEHSIOT HHIMKATOPHI NaKMYyC, METRIO0BBII
opakessiil (MeTinopaHx) ¥ denondranens. Ouu H3MEHAOT
CBOIO OKPacKy B MaqoM HHTepeate pH: nakmyc — B HHTEpBA-
ne pH ot 5,0 no 8,0; meTioparxk — ot 3,1 10 4,4 ¥ peHonpra-
JeHH — ot 3,2 no 10,0,

HameneHue UBCTA HHIHKATOPOB NIOKA3aHO Ha CXeMeE:

pH0123#56789FOHf213{’f
- — LS S S A AN
Kucaas cpeda Heimpansras weﬂaqﬂaﬁ cpedn
Cpeﬂa
Memun- _ 0}33#" ! ]
CpRHX Kpacuoid {,,gb,y i Meamsti
i
) W\\\\
Aaxmyce Kpacwatd Quaaemuéu‘tﬁ funutl
SARENARRR
P
Penon- ; 3 NN
gmoaeuy BecyBemyptis ! Pg\so\&uw Maaunobud
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3aIITpUXOBaHHbIE OGIACTH NOKAILIBAKT UHTEPBAI H3MEHE~
HUS OKpackH HHIMKATOpa.

KpoMe yKasaHHEIX Bblle HHRMKATOPOB, MPHMEHAIOT TAK~
XK€ YHMBEPCAJbHBIA MHIMKATOP, KOTOPBIH MOXHO MCIIONB3O0-
BaTh A MPHOIM3UTENLHOTO onpeneneHus pH B IMpokoM HH-
TepBane oT 0 go 14,

Bennuura pH viMeer Bosbiiioe 3HAUCHUE B XUMHICCKHX H
OMONOrHYeCKMX Mpolieccax, Tak KaK B 3aBHCHMOCTH OT Xapak-
Tepa cpeabl 3T MPOLECCHl MOFYT TIPOTEKATE ¢ PAa3HBIMH CKO-
POCTSMH M B PA3HBIX HAIPABISHUAK,

TtozroMy anipencncusne pH pacTBOpOR 04eHD BAXHO B MEH-
LIHHE, HayKe, TeXHUKE, CENRCKOM X03giticTee, MUaMenenue pH
KPOBH HIH XEAYIOUHOIO COKA SABIAETCHA THATHOCTMIECKIM Te-
cTOM B MeauiuHe, O1xoronenus pH oT HOpManbHLIX BETHIHH
naxe Ha 0,01 equiuiibl CBHACTEALCTBYIOT O IATONOTHYECKHX
Tpoueccax B opranusMe. I10CTOSHCTBO KOHIIEHTPALIMH HOHOB
soaopona H' apnseTcs oqHOl U3 BaXHBIX KOHCTAHT BHYTPEH-
HeH cpembl XABLIX OPTaHU3MOB.

Tax, Ipy HOPMAaALHOH KMCAGTHOCTH KETYROYHBI COK HMEET
pH 1,7; pH xpoBu uenoBeka paneH 7,4; cmoHsl — 6,9. Kax-
Iu bepMeHT QYHKUMOHUPYET NPH ONPEISICHHOM 3HAYeHIH
pH: xatandsa kposy nipu pH 7,0; MENCHH XeTyI0WHOTO COXa —
npupH 1,5-2; H T. 1.

Bonpocer 0aa xonmpoaa

1. Yemy paBHH KOHLEHTPALHH HOHOB BOAOPOAA W I'MAPOKCHN-
HOHOB B Boge nipya 25°C?

. Yto Ha3nIBaeTcA HOHHBIM MpOH3BedeHHeM BOLLI?

. HeMy paBHO MOHHOE MPOH3BEACHHE BOUH mpH 25°C?

. Aensercs MU BOHHOE NMPOU3BEAeHHE BOAL MOCTOSHHON Be-
JMYMHOH an8 BCex pazGaBieHHBIX BOZHBIX PacTBOPOB?

. Kak MOXHO OXapaKTepu3oBars Cpeny Moboro BONHOrO pactsopa?

. Yro HaspBaeTca BoopoaHbiM nokaszareneM? Ilo kaxoit dop-
Myjie MOKHO PacCYHTaTh BOROPOAHBIH noKasarteis?

. Kaxiue THIOH ¢pell BOOHBIX PACTBOPOB BHI 3HaeTe?

. KaxoBe KOHUIEHTPAM HOHOB BOLOROAA H BORKODPOAHEIN
1oKa3aTeab B Kucao# cpee? B wenounoi cpene? B neitr-
pansHoO# cpene?

9. C noMoOILRI0 KaKNX BEILECTB MOXHKO ONpPEAeNHTH xapax’rep '
cpens! pactBopa?

10. Kakue BemecTB2 Ha3LBaOTCA WHAMKaTopaMu? Kakie wHmu-

Karophl Bol 3Haete?

ol b

[= =l | [= W)
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' 3adauu u ynpaxcuenusa 9as camocmoamenvroi pabomni

- 1. BBIMHACAMTH KOHLEHTPALIMIO HOHOB Boxopoga H' B pogHOM
pPacTBOpE, eClIH KOHUeHTpauuA ruapokcui-noHos OH™ pap-
na 1077 monb/n. OnmpenennTe XapakTep cpesl pacTBopa.

2. BLIMHCIUTE KOHUEHTPAUWIO THIPOKCHI-HoHOB OH™ 8 pacTBo-
pe, eCAM KeHUeHTpanus HoHOB Bogopoza HY pasHa 10”“
MOns/n, OnpegennuTe xapakTep Cpembl.

3. Buiyueaurs pH BoaHOro paCTBOpa B KOTOPOM KOHUEHTDa-
UMA THIPOKCHI-HoHOB papHa 1077 Moms/n. Kak uaMennTtcs
IBET METHIOPAHXA B 3TOM PACTBOpe?

4. BopopojiHblii NoKa3dTenb pACTROPA PaBeH 5. BBIYMCIUTE KOH-
LEHTP2UMH HOHOB BOJOPOAa ¥ I'HAPOKCHI-HOHOB B 3TOM
pacTeope. Kax M3MEHHTCA LBET JaKMyca IpH H06aBIeHHH
€ro B 3TOT pacTsop?

5. KonuenTpauus noHos pogopoxa H' B pacrsope 107" mons/n.
OnpeaenuTs KOHUEHTPALMIO THAPOKCHA~HOHOB, pH # xapak-
Tep cpentl pacTeopa. Kak u3MeHuTed UBeT METHAODRHXKA B
3TOM pacTBope?

6. OnpeJenuTs KOHLEHTPALMIO HOHOB BOZOPOZA M I'MIPOKCHI-
JMOHOB B PACTBOpE, XApaKkrep ero cpenwl, ecau pH = 11, Kax
u3MeHHTCH HBeT deHondTaleHHa B 3TOM pacTBope?

7. 3anonHurte caeayoOUyo TAOIUIY:

pH 2 13 7 9 6 1 4

[H']

[OH™]

Xapakrep
cpensl .

§ 5.6. Peaknun o0Mena B BOAHLIX PACTBOPAX
3NeKTposiuToB. MoHHBIe peakuMn H ypaBHeHMA

Tax Kak MOREKYJIBL SACKTPOJIATOB B PACTBODAX PACTIANAT-
Cf Ha MOHBI, TO ¥ Peakiliy B PACTBOPAX MEKTPONHTOR IPOUC-
XOHAT MEXIY HOHAMH.
@ Peakuun, npoTeKaionne MeKAy HOHAMH, HAILIBAIOTCH
MOHHBIMA PeaKIMAMHE.
C yyacTMeM MOHOB MOTYT IIPOTEKAaTh KaK 06M6HHbIe TaK H
OKMCJIMTEIbHO-BOCCTAHOBHTENLHEIE peakiiuy. PaccMoTpum
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peaktdy HOHHOTO 0OMCHA, HAMPUMED B3aMONSHCTBHE MEXAY
PacTBOpaMH EBYX CONECH:

Na,S0, + BaCl, = BaSO,{ + 2NaCl (1)

DTO ypaBHEHHE SABNSETCA MOJIEKYIAPHHM YpaBHeHHEM, Tax
KaK (hOpMYJIBI BeeX BeILeCTB 3aricansl B suae Monekyn. Mexon-
Hbie BeilleeTBa Na,S0, 1 BaCl, ABMS1I0TCH CHIIBHBIMHA 31K TDPO-
JIUTaMH, T. €. B PaCTROpe Haxomarcs B Buge uonoB (Na,SO, »
2 2Na* + SO2; BaCl, = Ba?* + 2CI7). Cynbdar 6apua — He-
PACTBOPUMAst CONb, KOTOPAsl BLINATAET B 0CajoK, CNeIOBATE (b~
HO, MoHBl Ba?* u SO~ yxomsat u3 pacrsopa. XJI10pun HaTpust
NaCl — pacTBopHMas Cojib, CUIbHBIH 3JEKTPOTHT, B PACTBOPE
Raxoxutcs B Bae HovoBs (NaCl » Na* + CI7). Takum obpa-
30M, C YYeTOM IHCCOLHALIMHY CUIBHBIX 3NIeKTPOJIMTOB YpaBHe-
HMe peakiIud MOXKHO 3aIMcaTh TaK:' ’

2Na* + SO} + Ba™ + 2CI” = BaSO,d + 2Na* + 2CI~ (2)

Takoe ypaBHeHWE HASHIBAETCS JOAHMM HOHHLIM YPABUCHHEM.

Honnl Na™ n ClI” UMeoTcst K B IeBOM, U B IIPABOM 4acTsxX
ypasHeHHUs, T. €. 3TH HOHKI B peakiliy YUacTHA HE HPHHUMAI0T,
HX MOXHO MCKJTIOMUTE W3 YDaBHEHMS:

SO~ + Ba’* = BaSQ,l 3)

TloayueHHOE YpaBHCHUE HA3bIBACTCA COXPALICHHBIM HOHHBIM
ypapuensieM. OHO NOKa3bIBAET, qro B X0I¢ AaHHOH peakili
NPORCXONUT CBAIBIBAHUE MOHOB SO4 , KOTOpLIe HaXOAHUIHCE B
pactsope Na,SO,, H HOHOR Ba™*, KoTOpHIE HAXOOWIUCH B pa-
ctsope BaCl,, n B pesynerare oﬁpasye’rca HEpacTBOpPHUMasA CONb
BaSQO,.

CoxpaleHioe MOHHOE ypasueHue (3) BeIpakaer CYyIHOCTh
He ToJbKo peakuuu (1), HanumeM ypapHeHHS HECKOJIBKHX
peaknui:

H,SO, + Ba(NO,), = BaSO, + 2HNO, (4)
CuneHble 3MCKTPOJIHTEL CiU1BHBI
INEKTPONUT

2H + SO + Ba?* + 2NO;™ = BaSO,l + 2H' + 2NO;~
SO + Ba** = BaSO,d

AL(SO,), + 3BaCl, = 3BaSOd + 2AICK (3!
Cunbuble 3TeKTPOIUTH CunbHbI
IMEKTPOAHT
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2AP* + 3803 + 3Ba’’ + 6CI” = 3BaSO,J + 2AI* + 6CI

3S0;™ + 3Ba’" =3BaS0,; SO + Ba® = BaSO,l.

Kak BMOMM, cymHOCTb peakumid (4) 1 (5), Kak 1 peax-
uwy (1), saKmodaeTcs B CBA3BIBAHUY HOHOB SO;™ 11 Ba™ ¢ 06-
pa3oBaHKMeM HepacTBOpUMOH conu BaSQ,.

B nonHBIX ypaBHeHMAX GOPMYIBI BEIMECTS JATIMCHIBAIOT B
BUIIE€ HOHOB UM B BIAE MOJIEKYIT. :

B Bujie HOHOB 3aMICHIBAIOT GOPMYILL:

— cunbHEX kucnot (HCIQ,, H,SO,, HNO,, Hl u np.);

— CWILHBIX ocHoBaHui (menoueii — CsOH, NaOH, KOH,
Ca(OH),, Ba(OH), u 1p.);

— pacTBOPHMLIX B Boie cojeit (NaBr, KNO,, BaCl,,
AL(50,); np.).

B BHe MONEKY 32ITHCHIBAIOT (DOPMYIAL:

— ponkl H,0; . :

— cnabmx xucnor {(HNO,, HCN, H,CO,, H,80,,
CH,COOH u ap.);

~— cnabeix ocrorauui (NH,OH, Cu(OH),, Fe(OH); u op.);

— ManopactsopuMeix conteit (1): AgCl, BaSO,, CaCO,, FeS
u np.;

— amdoTepunx rmapokenaos ({): A{OH);, Zn(OH),,
Cr(OH), 4 mp.

Béabiiras 4acTh MOJEKYNT CA20KX 31EKTPOIMTOB B PACTBOPE
HEe AUCCOLHUPYET HA HOHBI.

B Buzme MOIeKYd TAKXKE 3aTIHCHIRAIOT!

— QropMynm razoobpasHeix pemiecTs (CO,, SO, H,, H,S,
NH; # 1p.);

- (hOPMYIIBI OKCHAOB METAIOB 1 HeMeTawios (Na,O, Ca0,
P,0q, SiO,, B;O;u T ).

B ypaBHEHMSX peaKlmil CTABST 3HaK |, ECITY CPEIN TIPOLYK-
TOB PEAKLIFH €CTh 0Ca/TIOK — HEPACTROPHUMEIE WIH MATOPacTBO-
pumbie Bemecrsa. 3uaK T noKaskIBacT rasooGpasHele 1 NeTY-
Yue COSOMHEHNA,

‘Peax1i¥ o6MeHA B BOOHLIX PACTBOPAX NEKTPOJIMTOB MOTYT
OLITE:

1) npakTHyecky HeOOPaTUMBIMH, T. €. IPOTEKATh 10 KOHIA;
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2) obpaTHMBIMK, T. €. POTEKATHE OJHOBPEMEHHO B JBYX NTPO-
THBOTIOAOXHBIX HAITPABIEHUIX.

1) Peakusn o0MeHA MeKAy CUALHBIME 3J1EKTPOJIMTAMA B pa-
CTBOPAX IPOTEKAIOT N0 KOHIA, HIH IPAKTHIECKH He0OPaTHMEL,
KOTJ2 HOHEI COSIUHAIOTCA JPYT ¢ APYroM H 056pasyoT:

a) MANOPACTBOPUMBIE BeleCTRA;

£) MANOAHCCOTMUPYIONINE BEmMecTsa — CHabole 3NeKTPONMTH;

B) ra30006pazHbie WM JETYIHE BeHIeCTBA.

PaccMoTpHM 3TH ClyYan.

a) Peaxuuy ¢ 00pa3oeantiem MAtopacmecpUMuX Gelitecms, 6una-
darouqux 6 ocadox (1),

CocTasBMM MONEKYNIPHOE M HOHHOE YPAaBHEHHMA pPeakLiMM
Mexy HurpatoM cepebpa (1) AgNO, u xnopunoM Hatpus NaCl:
AgNO, + NaCl = AgCH + NaNO;

Ag' + NO,” + Na* + CI” = AgCll + Na* + NO;~
' Agt+ ClI" = AgCH
3Ta peakuus ob6MeHa HeoOpaThma, TIOTOMY 9TO OUHMH U3
MPONYKTOB YXOMUT ¥3 cephl peakiuH B BUIE HEPACTBOPUMOTO
BELLECTBA,

6) Peaxyuu, udyugue c obpasoeatuem Maioduccoyuupyrouiux ee-
uecme {CAabix SREKMPOIUNGE).

CocTagUM MONEKYTSAPHOS U MOHHOE YPAaBHEHHUSA PEaKUMU
HeHTpaTH3aAUMH MEXAY PACTROPAMH IHIPOKCHIA HATPHL
NaOH #u ceproit kucnotel H,SO,;

2NaOH + H,S0, = Na,80, + 2H,0
2Na' + 20H" + 2H* + SO = 2Na* + S0} + 2H,0
20H + 2H" = 2H,0
WIH, cokpalias KoahduuyerTs, nonysnM: OH™ + H' = H,0.
B pesynbrate peakuyi HelTpaIH3aLiH HOHbBI Bogopoga HY
M THApoKCHA-HOHBl OH™ 06pasyloT MAIOAVCCOLMNPYICIIHE

MOJIEKYNE Bompl. [Tpoliecc HeUTpanH3aLUMK HAET RO KOHIIA, T, e.
372 peaknus HeobpaThma.

B) Peakyuu, npomexaiouiie ¢ 06pazosanuemM 2a3000pasnuix ge-
wecms.
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CoCTaBUM MONEKYISIPHOC H HOHHOE YPABHEHUS Peakiliu
MEXIY pacTsopaMu ruapokcuaa kansums Ca(OH), u xnopuna
ammorus NH,CL:

Ca(OH), + 2NH,CI = CaCl, + 2H,0 + 2NH,T
Ca™ +20H" + 2NH; + 2CI” = Ca’* + 2Cl" + 2H,0 + 2NH,T
OH + NHj = H,0 + NH,T

Ota peakuys ofMeHa HeoBpaTHMa, OTOMY 4T0 06pasyIoTCA
rasz aMMuak NH; 4 ManoauccolMUpyIoniee BeHIecTBO BoJA.

2) Ecom cpeli MCXOIHBIX BEIIECTB MMEKOTCS C1alhle SIeKT-
POJIVITHE WA MATOPACTROPYIMBIE BETHECTRA, TO TAKWE PEAKIIHN 5B~
JIOTCS 0OPaTHMEIMH, T. €. DO KOHIIA He TIpoTekawt. Hapumep:

a) CI—LCOOH + KOH = CH,COOK + H,0
Crabwiit Craberit
NEKTPOIAT 3ICKTPONHT

CH,COOH + OH™ < CH,;CO0™ + H,0;
6) Cu(OH), + 2HCI = CuCl, + 2H,0

Hepactaopumoe C:raﬁbm
OCHOBaHHe 3AEKTPOIHT

Cu(OH), + 2H" = Cu®* + 2H,0

Ecnn nexomHbsiMy BeIeCTRAMY Peakliyil oOMeHa ABIAI0T A
CHJBHEIE 3JCKTPONNTLI, KOTOPEIE TTPH B3aHMOISHCTEHM He 06-
PazyioT MajopacTBOPUMEBIX HIM MaTOAUCCOLMUPYIOUIHX Be-
LLIECTR, TO TAKHC peaKudH He NpoTeKaioT. [1ph cMenTHBaHUY HX
PACTBOPOB 00pazyeTes cMeCh HOHOB, KOTOPHIE HE COEMHAIOTCH
IpyT ¢ ApyroM. HanpuMmep:

2NaCl + Ca(NO,), # 2NaNOQ, + CaC12
2Na* + 2CI" + Ca®" + 2NO," # 2Na* + 2NO;™ + Ca¥" + 2CI”

VpasHeHUA TAKHX peakLii o6MeHa He IHUIYT,

Bonpoco: daa xoumpoan

1. Kakue peaxily HA3BIBAIOTCS HOHHBIMH peakiMaMn?

2. KaxuMy ypasHeHUAMM BRIDAXKAIOTCT UOHHBE peakuuu?

3. DopMyNBI KaKHX BEIIECTB B MOHHEBIX YPABHEHMAX 3ATTHCHIBA-
10T B BHIE WoHOR?
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. POopMYITBEl KaKUX BelIECTE B HOHHBIX YpaBHEHHSEX 3alKchiBa-
0T B BHIE MOAeKya?

. B xaxux cnyyasgx peaknnd o6MeHa B pacTBOpax MEKTPONH-
TOB SBASIIOTCH HeQOpaTHMBIMK?

. B kaxkux cnyyagax peakuuu oOMeHa B PacTBODax 3IMEKTPOIN-
TOR ABNAKTCA OODATHMBIMUT

. B Xaxux ciyyagx peakuwu oGMeHa B pacTBOpPax JMEKTPOIH-
TOB HE TIPOTEKaoT?

3adawu u ynpaxcrenus 048 CAMOCMOAMEAbol paiomel

. Hanmuuiyte MonHEle M COKPAIIEHHEIE HOHHbBIE YPAaBHEHHS
CIeOVIOIIUX peaKIIuii:
a) Ca(NO;), + K,CO; — CaCQO, + KNOy;
6) HNO, + Ba(OH), — Ba(NO;), + H,0;
B) Ba(NO,); + K,;50, > BaS0, + KNO,;
ry K,CO, + HCl — KC1 + H,0 + COy;
I[) N32C03 + HzSO4 — Nag_SO4 + H;_O + COZ;
e) NaOH + Fe(NQ;), —» Fe(QOH), + NaNO;;
x) PH(NO,), + K,80, —» PbSO, + KNO,;
3) Na,Si0; + Ba(OH), — BaSi0O; + NaOH;
u) FeCl; + CsOH — Fe(OH); + CsCl;
¥} FeSO, + Na,PO, — Fe,(PO,), + Na,S0,.

. Hamuummte B nonxoi ¥ cokpamesHoi uonnoi dopmax ypan-

HEHHSA CNEAYIOMINX peaKiuii:

a) Fe(OH); + HNO; = Fe(NO,); + H,0;

§) Fe(OH); + H,80, — Fe,(50,); + H,0;

B) MgCO,; + HCl — MgCl, + H,0 + CO,;

r) Cu(OH), + HNO; —» Cu(NO;), + H,0;

1) AI{OH): + H,80, — AL(50,); + H,O;

e) AlCI; + AgNO; — AI(NO,); + AgCl;

x) FeCl, + AgNO,; - Fe(NQ;), + AgCL

Kakue u3 5Tux peakuni obpatumet? Kaxune peobparnmui?
Tlouemy?

. CocraBeTe MOAEKYAAPHBIC M WOHHBIE ypaBHeHHA peaKuHid
Mexny eelwectsamu: a) KOH n MgCl,, 6) NaOH u H,50,,
8) XK;S u HCL, r) CH,COONa 1 H,50,, 1) RbOH u HNQ,,
e} Na,S0, n BaCl,, %) Na,CO; u HCl. Kaxue peakuuyr oGpa-
THMBI? Kakue HeoOGpaTuMel?

. CoCTaBETE MONEKYNSPHBIE M WOHHBIC YPaBHeHUS peaKiuil

MeXAY: a) YKCYCHON KUCNOTOH M rugpoxcuiom Oapus,
6) xapOOHATOM KanbIUT ¥ a30THOH KHCXOTOH, B} a30THOM
KHCAOTOW ¥ TMAPOKCHUIAOM aMMOHMA. OBpaTHMB! UITH He-
obpaTiMBl 5TH peaxumm obmena?

. CocraBeTe MOMCKYISPHBIE YPABHEHUS DEAKUMIL, BBIDAKAEMBIX

HOHHBIMH YPABHEHUAMMNA.
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a) Zn* + 8§ = Zn§;

6) CH,CGO™ + H' = CH,;COOH;

B) Zn** + 20H = Zn(OH)z,

ry H" + OH = H0;

1) Fe** + 30H™ = Fe(OH).;

e) PbS + 2H" = H,S + Pb™;

®) H" + CN™ = HCN;

3} Mg(OH), + H" = MgOH™ + H,0.
OOpaTHMBI MM HEOOPATUMBE 3TH Peakuun?

6. Tlpn geffcTBHU PACTBOPOB KAKMX U3 CIEAYIONIMX BEILECTB Ha
pacteop AgINO; seimanmaer ocazok AgCl: a) NaCl, &) KCIO,,
B) HC1, r} KCIO,, n) CaCl,? CocTaBeTe MOJEKYNAPHBIE H
WOHHEIE YPABHEHNA MPOUCKXOSALINAY Peakuui,

7. HanuuiuTe NONHbLIE W COXPAHIEHHBIE HOHHBIC YDABHEHMS
peakuuii MeXIy MONAPHO CIHBACMbIMHM PACTBOPAaMH cONE;
AgNQO,, Na,CO;, CaCl,, K3PO4 B xakux cayuasx obpasyer-
¢l ocanox?

Teer Ne 7
no Teme: «JJHCCOUAANNA KRCAOT, OCHOBAHAHN H cojeii
B BOOHBIX pacTeopax. MoHuble ypaBHeHHs peakuuii»
(Hucao npasussiorx omeemos — 14)

Bapmant 1

1. Kakwe 13 cenyiomux 3eKTpoSNTOB NPY TUCCOUAITHH
oGpasyior onst H' u OH ™ omnospeMeHHO?
@& Ca(OH),  ® Zn(0OH),
H,PO, O  Al(OH),
2. Kaxue 4acTann! sBASOTCA aHuoHaMu?

@ ch;r ® NO;
S5 "y Mn?
3. Kaxue 2eKTponuThl ABNSIOTCs CHALHBIMU?
* Hi ® KOH
® H,S © Ba(NQO;),

4. KakyM 13 CAenyIolluX SMEMEHTOB MOTYT COOTBETCTBOBATh
HOHBI ¢ 3apsnomM —27?

@& Ca ® O
® k ® Se
5. CKOTbKOQ HOHOB oﬁpasye’rc;x TIpH THCCOLUMAIlMY MOJIeKy-
JIBI (NH4)ZSO4
® - ® 9
3 - ©® 4
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6. Kakas U3 cIIeMyIOUINX peaKiihil Bripa)aeTcs coKpalleH-
HBIM HOHHBEIM ypaBHeruem H™ + OH™ = H,0?
@®  HCl + Cu(OH), = CuOHC! + H,0
® HBr + KOH = KBr + H,0
2HNO, + Fe(OH), « Fe(NOy), + 2H,0
©®  H,S0, + RbOH = RbHSO, + H,0
7. Kaxye 2/1eKTPONUTH B HOHHOM YPaBHEHWHM CACIYIOLIEH
peaKuyH 3aMMChIBAIOTCS B BUJIE MOHOB:
CaC01 + 2HI = Cal, + CO,T + H,0?
@®  CaCo, ® HI
Cal, ) CG, @ H,O
82 Kakne BemiecTsa 06pasyloT NIpi AKCCOLMALIMA HOHbI
Mn?*?

. @® KMnO, ®  MnCl
Na,MnQO, O MnQO,
Bapuanr 11

1. Kakue aﬂemponmm oﬁpaaym’r TIpY ZHCCOIMMALIHY X0~
pHI-HOHBL Ci™?
@ KClo, ® HCl
®  CaClO), ©  FeChL
2. KakuM #3 cieyiolHx 91eMeHTOB MOTYT COOTBETCTBOBATh
HOH&I ¢ 3apagoM +17?

@ H ® Sr
® Rb © k

3. Kaxue yacTHIE IBISIOTCH KATHROHAMU?
@  NHy ® Crno¥
Pb** © H,PO;

4, Kaxue U3 cleQyIonixX MeKTPONHTOR ABIA0TCA cnabhi-
Mu?
@  H, S0, ®  Zn(OH),
Al(NO;), © HPO,
5. CKonpKO HOHOB 00pazyeTca Apd JUCCOIHAITHN ABYX MO-
nexyn FeCl,?
@ 4 ® 10
8 ®© 5
6. Karad #3 ciielyioniHx peakliMit OTHOCUTCSH K PeaKifsam
HMOHHOIC obMena? 7
@ H,0 + Ci, = HCl + HCIO
® Ca0Q + H,0 = Ca(0OH),
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Ba(NO,), + Na,80, = BaSO,{ + 2NaNO,
0 2H, + 0, = 2H,O
7. Kakue BelllecTba B HOHHOM YPABHEHHH CIEAYIOMEH pe-
aKUMH 3aMUCHIBAIOTCA B BUNE MOJIECKYIL:
H,S + Pb(NO,), = PbS! + 2HNO,?
® HS ®  Pb(NOy),
® PbS ® HNO,
8. Kakue w3 cneaylommX 3NeKrpoinToB TPY IRCCOUMALAN
00pa3yIoT HAPOKCUIHEIC HOHLI? '
H.S80, ® Al(OH),C1
Ca(HCO,), ©  Sn(OH),

§ 5.7. Tunpom3 conei

BonHrie pacTsopsl coiell MMET pasHble 3HaUYeRKa pH K
MOKA3bIBAOT PA3JIHYHYIO PEaKIHIO CPENBl — KUCIVIO, IIET0d-
HYI0, HEHTPaNIbHYIO.

Hanpumep, BOZHBIH pacTBOp XI0puia amoMuHug AlCl,
uMeeT KuCHyr cpeny (pH < 7), pacTteop kapfoHaTta Kanud
K,CO, — menounyio cpeny (pH > 7), pacTsophi xiopHaa Ha-
Tpus NaCl 1 HutpuTta csuHua Pb(ING,), — HeHTpansHylo cpe-
oy (pH = 7). OTH cOJMM He COOEPXKAT B CBOEM COCTABE HOHBI
Bogopoza H' wiu ruapokcua-ronsr OH™, xoTopeIe onpeaens-
10T cpexy pacTeopa. YeM Xe MOXHO OOBACHHTH Pa3IHYHbBIC
Cpeilbl BOAHBIX PACTBOPOB cONeli? BT0 00BICHAETCS TEM, UTO B
BOJHBIX PACTBOPAaX COJIM TMOABEPTAIOTCS THAPOIHIY.

CIORC «MMAPOTH2> O3HAYACT PARNCKEHHE BOROH («TUIPO» —
BOIA, <JIU3UC» — PARIOXKEHHE).

Thnponus — OXHO M3 BAXKHEHILMN XUMHYECKUX CBOMCTB
coleit.

@ Thapo/3oM COH HA3LIBAETCA B3ZMMOICHCTBHE HOHOB COTH
¢ BOJIOM, B pe3yibTaTe KOTOPOro odpasyores crabuie oneKT-
POJNATEL

CyIHOCTE THIPONH3A CBOAUTCSA K XMMHYECKOMY B3auMoneii-
CTBUIC KATHOHOR UAY AHIOHOR CONU ¢ FHApOoKenr-uoHamu OH™
WM MoHaMmu sonopona H' u3 monexyn sofsl. B pesyisrare 310-
TO B3AUMOICHCTENA 00DA3YLTCH MATOIACCOIINPYIOILESE COSTHHE-
HHe (cmabbiit 3UIeKTPONHAT). XMMHYeCKOe paBHOBECHE MTpoLiecca
AHCCOUMAIIHM BOMBI cMellaeTcs Brpaso: H,O = Bt + OH~.
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TlIoaTOMY B BOZHOM PACTBOPE CONM TIONBASETCA H3OBITOK CBO-
Gozupx moHos H' wm OH, ¥ pacTBOD CONKA NIOKa3HIBAET KMC-
JVIO WU LIETIOUHYI0 CREy.

Tiaponns — nporece o8paTUMBIE g BOIBLIIMHCTBA CONEH.
B cocrosHiy paBHOBECHS TONLKO HeGOMbIIAA YACTh HOHOB
coaM ripomsyercd. KonuyecTBEHHO THADOIN3 XapaKTepH3y-
eTesd CTeneHL TUApon3a (h).

Creneis rHAPOIA3A PABHA OTHOMIEHHIO YHCIA THAPOIH30BANHBEX
MOJIEKY COJtH K ODIIEMY YHCITY PACTBOPEHHBIX MOJEKYR:

X+ 100%,
TIe # — YHCIO MOJEKYJT COJH, MOIBEPITUMXCA THIPOAn3yY; N —
o0lLee MUCIIO PACTBOPECHHBIX MOJIEKYT CONHU.

CTeneHb THAPOAM3A 3aBUCHT OT NPUPOIBI COIH, KOHUEHTPA-
LIMH pacTBOpPA, TeMIiepaTypsl. Tpu pazBaBieHIH pacTeoOpa, NOBLI-
LIEHHMH €r0 TeMITEPATYPhI CTEITEHE TMIPONTH3a YBETHIHRBASTCS.

Jro6yo conbs MOXHO NPEICTABUTE KaK ITPOIYKT B3aUMOaei-
CTBUH KHCNOTH ¢ ocHoBaHKMeM. Hartpumep, cons NaClO o6pa-
3opaHa ciadoil kucaoTtol HCIO M CHNBHEIM OCHOBAHUEM
NaOH.

B 33BHCHMOCTH OT CHJIBI HCXOAHOH KHCIIOThI  HCXOLHOTO
OCHOBAHHS COJTH MOXHO Pa3me/luTh Ha 4 THa:

Conu
J v
1. | O6pa3zoBanbl CHABHEIM I1.} O6pa3opaHbt CUNBHOH
OCHOBAaHWEM ¥ ¢1a00it KHCHOTOMN M clabbiM
KUCTIOTOM OCHOBaHMEM
TIpumepsr; NaCN, CH,COOK, Tipumepst: CuCl,, NH,Br,
Ba(NO,);, Rb,CO; Fe30,, Mn(NO;),, Col,

T

111.|O6pazopanbl ciabeim IV. | O6pazopaHbl culbHON
ocHOBaHueM H cnaGoif KHCIOTOH ¥ CHIBHEIM
KHCA0TOR OCHOBAHMEM
Npunmeps: CH,COONH,, TIpumepni: NaCl, K,30,,
(NH,),S, Pb(NO,),, Ca(NO,);, CsBy,
NH,CN Bal,
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Conu L, 11, IH Tunos nogpepraotes THIPOAU3Y, conu IV Tuna
He HOABepPTaOTCI THAPOIHAY.

PaccMOTPHM TIPHMEDHT THIPOANRA PASTIHBIX THIIOB CONEM,

1. Coimn, obpazoBanibie CWILALIM OCHOBaAEM H CJIa00H Kic-
JIOTOH, HOABEPrAOTCA MMAPGTAIY N0 AHHOBY. DTH colm obpaso-
BaHB! KATHOHOM CHIBHOTO OCHOBAHHS H QRUOHOM CAQGOL KuC-
A0mbl, KOTOPBIA CBsi3biBaeT KaTMOH Bogopona H' Momexynn
BO/IBL, 00Pa3ys CIADBIH BIEKTPOIUT (KUCIOTY).

Hpumep: CocraBHM MONEKYNAPHOE H VIOHHEIE YDaBHEHHUS
ruapoan3a HUTpHTa Kaaus KNO,.

Conp KNQO, obpasosada cnaboit 0OZHOOCHOBHOH KUCIOTOH
HNO, u cunssbiM ocHoBaHHeM KOH, 4T0 MOXKHO H300DasHThL
CXeMATHICCKU TaK:

r—» KOH — cunbHoe ocHOBaHHE
KNOZ —

— HNO, — crabas 0mHOOCHOBHAA KUCIOTA.

HamureM ypaBHeHHe TAponn3a coau KINO,:
MoAeKylisapHOE YypaBHEHHE:

——————————————————
P S -

KINO, + HHOH ——' KOH + HNOZ

IlonHoe HOHHOE ypaBHEHHE:
K + NO, + H,0 == K + OH + HNO,

CoxpameHHOe HOHHOE YPaBHEHHE:
NO, + HO0 —= + HNO,
Kaxos MexaH®3M THAPONHM3a 3TOH COMH?

YDaBHEHMe ILUC- Fom g e ooy

A "
- KNO p——' gl 0 1 3TH HOHEI COSOUH-
coumainy KNO,: KNO, ' K v I.l\ !y orecs u ofipasyior

t [ F=» MOJIEKYIHl C1aGoro

YpaBHGHHC JUC- L] P o+ 1 3 H Q()
JleKTpOIll{Ta 2
COUHALNHMH BOOEI: H20 P e IOH 11 l{ 1

LIJ LR

3TH MOHBI
OCTAKTCA B
pacrBope
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Tak Kak nonb H' coeanHsIoTca B MOEKYASI ¢/1aB0T0 31eK-
tponuTa HNQ,, X KOHIeHTPaLK] YMEHBIIAETCI U PABHOBECHE
npolecca TUCCOLMAITMI, BOAB] 1Mo NpuHuuny Jle-Hlatenne cMe-
maercd Bopaso; H,O = h'* + OH". B pacTBOpe yBETHYHBACTCS
KOHLEHTpalHs ¢BOGOMHHX THIpoKeHaA-Horos OH™. IMoatomy
pacreop conn KNO,; uMeeT menoanyio peakuuo (pH > 7).

Bribon: Coau, 0fpaiosaHibie CUIBHBIM OCHOBAHUEM U cAQDOT
KUCAOMOL, NPU pACMBOPEHUL 8 800 ROKA3LIBAIOM WEAOHHYIC De-
akyuio cpedet, pH > 7,

1. Coumi, 06pa3oBaHHbie CRa0LIM OCHOBAHMEM H CHAbHO KHC-
JIOTOM, THAPONH3YIOTCH O KATHOHY, DTH coNM 00pa30BaHbI K-
muoHOM caafozo 6CHO8GHUS N AROHOM CHITBHON kMcnoTsl. Ka-
THOH COJH CBA3BIBaeT ruapokcun-nod OH™ soaw, obpasys
cAaGblil 31eKTPOIUT (OCHOBAHHE ).

Hpumep: CocTaBUM MOJIEKYASPHOE ¥ MOHHOE YPaBHEHUS
ruaponnaa fomuaa amMonna NH, L

Conb NH,I o6pazoBana c1a6piM OMHOKHUCIOTHEIM OCHOBA-
Huem NH,OH u cunpHoi xucnoroii HI:

) —+> NH,OH — cnaGoe ocHOBanue
NH,] —-

L.—s HI — cuneHag KHCTOTA.

Monekynsproe ypaBHCHUEC!

NH4I + HOH u— NH,,OH + HI

ITonHoe MOHHOE ypaBHeHHE:
NH; + I + H,0 « NH,OH + H' + I
CoxpameHHoe HOHHOE YypaBHEHUWEC
NH; + H,0 = NH,OH + H'

Tipu pactBopenuy B Bofe coan NH,I katroHsl aMMOHMS
NH," caswBalTes ¢ ruapoxcui-noHamd OH™ soasl, obpa-
3yd cabBid SMEKTPOIMT — ruapokcuy ammonns NH,OH. B
pacTBope NosBigeTcss M36RITOK MOHOB Bomopona H*. Cpena
pactBopa comd NH,I — kucmad, pH < 7.
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Bemgon: Cosu, oOpazoeannsie cudsrOU KUCAOMOU U caabsim
OCHOBAHUEM. NPU 2udpoAU3e ROKAIBEAIOM KUCAVIO PEaKLiio
cpedsr, pH < 7.

11X, Coau, oOpazoBanHbie cA20LIM OCHOBANHEM U cJia0O0ii Kuc-
JIOTOH, THEPOIH3YIOTCE OMHOBPEMEHHO H 0 KATHOHY, M 10 AHHO-
HY. DTH colMn 00Pa30OBAHEL KAIMUGHOM CAAG020 OCHOSAHUS, KOTO-
pBIf cBsa3pIBaeT WoHp OH™ M3 MOJEKYALI BOALI M 0Gpa3yer
chaadoc OcHOBAHYE, U anucHoM cAaboli KUCIomsl, KOTOPBIN ChA-
3bIBaeT MOHBI H ' 13 Monekysb! BoAs! 1 06pasyer c1abyIo KHC-
not1y. Peakiing pacTBOpOB ITUX CONEH MOXET OBITh HEWTpanb-
HOM, cnabokucnoi UM crabolieNovHoH. DTO 3aBUCHT OT
KOHCTaHT AUCCOHHALUNH ¢1aboi KMUCIOTH M cnaboro ocHOBA-
HHS1, KOTOpbIe 00pasyIoTCs B pe3yabTaTte rHupomisa (Tatmn. 22).

HpHMBp 1: CocraBumM YPasHEHUWA THADOIM3a alleTaTa AMMO-

wng CH,COONH,. Dra conk obpa3osaHa c1aboH yKCycHOI
xucaotolt CH,COQH w crabuiv ocHopanuem NH,OH:

CHO00H~__
CH,COONH, —‘I: cnaﬁble 3JEKTPOSIATEL,
NHOH —

r """""""""""" i
reE==v=-=- b |
- — 4
"CH,CO0 NHﬁ £ (OH! T—= CH,COOH + NH,0H
[ I Tl e o S J
TTEE AT g___J

CH,COO + NH, + H,0 =— CH,COOH + NH,0H

Peaxitus pactBopa conn CH,COONH, — nelirpansHas
(pH =7), noromy uro K (CH;COOH) = K (NH,OH).

IIpumep 2: CocTaBMM YPaBHEHUS [MAPONMA3A [THAHHUIA aM-
mounsg NH,CN. 3ta cons o6pazosana craboit kucnoroit HCN
K crabeiM ocHoBaHueM NH,OH:

NH,O0H
NH,CN { \‘ cnadble SAEKTPOIHTHI.
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‘Monexkynsiproe YpaBHEeHHE!

rNi{.[}:CN +H= \OH, —= NH,0H + HCN
C - 4

HoHiioe ypaBHeHRE:
NH,' + CN™ + H,0 = NH,OH + HCN

Peaximst pactBopa cond NH,CN — cnaotmenounas (pH > 7),
notomy uro K (NH,OH) > K (HCN).

Kak yxe 6b110 0TMEUEHO, IUTA GONBIINHCTEA COINCH FHApo-
JIM3 SIBJISETCA 00paTUMBIM MTpoueccoM. B cocTodaHNE paBHOBE-
CHs THEPOAU3YETCS TONBKO HeDoNbWIad YacTe conu. OmHako
HEKOTOPBIE COJIM FIONHOCTBIO PA3IaraloTes BOJO, T. €. JUIS HHX
TMAPOTN3 SBNAETCA HeoOpATHMBIM.

HecbpaTumoMy (HotHOMY) rHRPOIN3Y [1OJIBEPTAIOTCH co.nn
KOTOpbie 00pa30oBaHbl cAQObM HEpPACHSOPUMBM UAL Aemydum
OCHOSAHUEM U CAGDOH Aemyueii Ul HEPACMBOPUMOLL KUCAOMOI],
Takue conm He MOTYT CYHIECTROBATE B BOZHBIX paCTBoan K
HHM, HATTPHMED, OTHOCATCA:

——» Fe(OH),!

ALS ——I: Al(OH), L Fe,(CO,) co,?
S Ay, 2 33 2
HZST T——b H2C03<
/ NHsT H20
— NH,0H
(NH,),Si0; — ' H,0
— H,Si0,

{Tpumep: COCTaBHM YpaBHCHHE mnponma cynehuma amo-
MHHEME AlS,

Alzs3 + 6H,0 = 2AK(OH);d + 3H,ST

Thaponus cyasduna anoMuHua AlLS, mpoTexaeT MpakT-
YeCKH MOJHOCTLIO A0 00pa3oBaHMsI TUIPOKCUIIA ATIOMHUHNE
AI(OH), K ceposogopoua H,S.
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[TeaToMy B pesynsTate 0OMeHHbBIX DSAKIIHI MEXIY BOIHL -
MH pacTBOPaMH HEKOTOPBIX COAEH He Bceraa o0pasyiorcs ase
HoBrle colii. OlIHA H3 DTHX CONell MOXET NOIBEpPraThcd HEo-
OpaTUMOMY THIOPOAU3Y ¢ 00pa30BaHUEM COOTBETCTBYIOLUETO
HepacTBOPHMOTO OCHOBAHMA M cnaboil neTyyeit (HepacTBOpH-

101) kucnorel. HanpuimMep:

3K,S + 2FeBr, = Fe,S; + 6KBr;
Fe,S; + 6H,0.= 2Fe(OH),{ + 3H,S8T
CyMMHPYH 9TH YpaBHEHHNS, ITOJTYIacM:
3K,S + 2FeBr; + 6H,0 = 2Fe(OH);d + 3H,8T + 6KBr
WA B HOHHOM BHIIE:
38% + 2Fe*" + 6H,0 = 2Fe(OH),d + 3H,ST

IV. Cosm, oGpazoRaNAbIE CHIALEOH KHCROTON B CHIDEBIM OC-
HOBAHHEM, He FHIPO/TH3YIOTCA, IIOTOMY YTO KaTHOHDBI M aHHOHbI
ITHX collelt He epsaabiBaloTced ¢ moHamu H' wm OH™ Bomw, T €.
He 0fpa3yioT ¢ HMH MOJREKYN CNaBhIX SNeKTPOIUTOR. PasHo-
BECHe IMCCOUHALIN BOABI HE CMEIIACTCS. Cpesa pacTBOPOB
ITHX COleH — Hevmaanbﬂaa {pH = 7,0), TaK Xag KOHICHTDa-
uu noroe H' w OH™ B mx pacTsOopax pasHEl, KaK B YHCTOH
BOJIE,

Beon: Cosu, o0pazosantste CUALHON KUCAOMOLL U CUABHBIM OC-
HOGAHUEM, NPU PACMBOPEHUL 8 600e 2UGPOAUIY He NOOBEP2aAIon -
oA U noxasweaiom Helmpalsuyo peartivo cpedo (pH = 7,0).

Cmynenwamnii zudpoaus

Tuaponus coneit MOXKRT NMPOTEKATE CTYIeH4ATo. PacoMoTpum
CHYYaM CTYIIEHYATOTO THIPOJK3A.

Ecau cons obpasoBaHa ca1aboil MHO200CHOBHOU Kuciomol U
CUALHBIM DCHOBAHUEM, YUCIIO CTYHEHEH THIPOIH3a JABUCHT OT
OCHOBROCTH ciaboif KMCNOTH. B BOIHOM pacTBOpe TAKMX CO-
Jiei Ha TepBHIX CTYNICHAX THAPOIN3A 00PAIYIOTCS KMEAAsA CoMb -
BMECTO KHCJIOTH 1 CHUIbHOE OcHoBanue, CTyneHYaTo rMapoiH-
ayierea conu Na,S0,, Rb,CO;, K;8i0,, Li,PO, u np.

Tpnmep: CocTaBUM MONEKYISPHOES M MOHHOE YPaBHEHUS
ruaponu3a kapboraTta kamua K,CO,.

Tunponus conn K,CO; npoTexaer 0o aHHOHY, TOTOMY YTO
CoJib XapOoHAaT Kanna obpasoBana crnaboit kucaotoi H,CO, n
cUIbHBIM ocHoBaHReM KOH:
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—— KOH — cutbrOe OCHOBaHIE
KzCOj“—"

—— H,CO; — cnabas IByXoCHOBHAS KHCAOTA.

Tak kax H,CO, — aByxocroBHad kucaora, rugponus K,CO,
MPOTEKAET IO JIBYM CTYTICHSIM.
HepBaﬂ CTYHCHB

r-'-—L-—ﬂ l‘-*""l

KyCO, + HOH T—* KOH + KiHCOy

L |

Kucnas comb

2K + CO, + H,0 —™ K + OH + K + HCO,

co, + Ho — lod| + Hco,

Iponyxramu nepBoit cTyneHn runponusa K,CO; ssastiotcs
xucnas cons KHCO, u ruapoxcur katus KOH.

BTtopas cTylneH? (TMAPONHU3 KUCIOR COMH, KOTOPAL
0o0pa30Banack B pe3yBTaTe MEPBOM CTYTICHH )

P ¥

KHCO, + HOH == KOH + HCO,

K + HCO, + H,0 = K + OH + H,CO,

HCO, + H,0 — |OH| + H,CO,

Iiponyxramu Bropoii crynenm ruapoausa K,CO, apnsores
THAPOKCHA, Kanys ¥ ci1aban yronbhad kucnora H,CO;. Tiunpo-
J¥3 BO BTOPOH CTYIleHH NPOTEKAeT B 3HAYHTENBHO MEHELICH
CTeNEHH, YeM HO TIEPBOI CTYNCHU.

Cpena pactpopa camt K, CO,; — menoutas (pH > 7), notoMy
YTO B PACTBOPE YBEHUMUMBALTCH KOHLIEHEpaLMst HoHos O™,

Eci conb oOpalosaHa caabum MHO20KUCAOMHbIM OCHOGGHLI~
M U cuApnnil Kucaomoll, TO YACI0 CTYTICHEH THIPONY3a 3aBHCHT
OT KUCIOTHOCTH claboro OCHOBAHUA. B BOIHEBIX pacTBOpax Ta-~
KHX cojel Ha HepBLIX CTYTICHAX 0Dpa3yeTcs ocHORHAA COML BMe-
CTO OCHOBARAA M CHIBHAA KMcIora. CTYNeHYATO TMAPDOIHIYIOT-
ca coma MgSQ,, Col,, AL(S0,);, ZnBr,, Fe(NO,); 1 ap.

239



[Ipumep: CocTaBuM MOJEKYIAPHOE ¥ HOHHOE YpaBHEHHSA
riuaponusa xropuaa Hukens (I1) NiCl,.

Iaponus conu NiCl, npoTexkaet 0o KaTHOHY, TaK KakK cOfb
oﬁpasoBaHa CIAOEIM OCHOBAaHMEM Ni{OH), ¥ cHJIBHOH KMCTO-
Toit HCI. Katnon Ni** caswiBaeT ruapoxcun-uonm OH
Bombl. Ni(OH), — OByXKHCIOTHOE OCHOBaHUHE, TOITOMY THII-
DPOMU3 MPOTEKALT MO HBYM CTYIICHSM.

IlepBasd cTynmeHs:

r= ==

NlCll + HOH —— 'NiOH!Cl + HCl

LI

_T (OcHOBHAA €OMB

NiZ* +2CI" + H,0 = NiOH* + CI" + H' + CI”
Ni** + H,0 = NiOH* + H*

TIpoaykTamu nepeoit cryrienu rugposisa NiCl, seisioTes
ocHoBHas cois NiOHC1 ¥ cunbHan xucnora HCL.

BTopas cTtyneHb (THIPOIH3 OCHOBHOM COMH, KOTOPAsA
00pa3soBaach B pe3yNEIATE ICPBO CTYTIEHW THAPOAN3AY:

NiOH' L+ HOH —_— NiQH), + HCI

i.-....-...,--._ ___._J

NiOH* + CI + H,0 = Ni(OH), + H* + CI"
NiOH* + H,0 = Ni(OH), +H*

IponykTaMu BTOPOii CTYIIEHH THIPOII3a ARISIOTCA craboe
OCHOBaHME THAPOKCHA HUKens (11) ¥ cynpHas X10pOBORIOPO-
Hag xkvciaoTta HCl. Onaako creners TMApoOIKN3a 10 BTOPOH CcTy-
HeHH HAMHOTO MEHBIIE, YeM 10 TIEPBOI CTYTIEHM.

Cpena pacTeopa NlCl2 — kucnag, pH < 7, OTOMY 4TO B
PACTRODE YBeIMYMBAeTC:A KOHUeHTpaLus Hotos H'.

TUApONK3Y NOJBEPTAXOTCA He TOABKO COMH, HO ¥ ApYyTrle He-
oprafAyeckHe coeauHe HUsl. [MIpORK3YIOTCd TAKKE KHDLI, YI-
JieBoakl, GeIKH M APYIHE BELIECTRA, CROMCTRA KOTOPBIX M3yya-
ICTCA B KypCe OpraHMuecKoH xuMHuH. [ToaToMy MOXHO OaTh
6onee obiLee onpeleieHUE MPOLeCCA THAPOAN3A;

Tuapoms — 3To peakiuus 0GMeHHOTO PalOKEHHUS BEINECTB
BOO¥. )

240



p—

ol ] o] ~3 [= W W I L N

i

Bonpocet dan xKonmpoas

. Kakywo peakumo cpeabl 110Ka3slBaioT BOAHBIE PACTBOPBL pas-
amdubixX conedt? MoveMmy?

. UTo HaztipaeTcs THAPONHIOM CONH?

. B yeM CYIIHOCTE THIPONNA3A coneit?

. Y10 Ha3piBaeTCA CTEHEHLI) THAPOMM3E B OT Yero OHa 3aBHCHT?

. Kaxye cond moaBepraloTcs THAPOAU3Y?

. Kaxue conu THAPOJU3YIOTCH 1O atnuony? IMouemy? Hpmse—
IHTe [IpUMEPB! TAKUX comeil.

. Kakne conu rugponu3yioted no katuony? I[Ipueenure ripu-
MEDE! TAKUX COJeM, _

. Kakue cony rUiponH3yoTea U MO KaTHOMY, W [0 aHUOHY?
TipuBegnTe MpUMepsl TAKHX CONE.

. JIna Kakvx coneil rUApPOJIN3 IPOTeKaeT HeobpaTumo? Hpu-
BeIUTE NMPUMEPHL TAKMX COJIel.

. Kakne cons He ruponu3ylorca? Houemy?

. Kakue conu runponmnsyiores crynenyaro? Tlpusenure nmpu-

Mepbl TAKMX COJei.

Jadanu 4 yRPANCHERUR 047 CAMOCIOSMEAbHOE pabomst

. HaMenuTca nu oxpacka denondTaneHHa B PACTBOPE COMM
K,S? CocraBpTe MONEKYISPHOE ¥ HOHHOE YPaBHEHHS THAPO-
NH32 3TOM CONH.

. B opHy npofSupKy Halwin pacTBOP ILENOMH, B IPYIVIO — pa-

CTBOP KMCJOTHI, B TPETBI0 — PACTBOD XI0pHIa Hatpus NaCl

Kax ¢ noMousio HHAKKATOPA JAKMYCd ONpeleanTh, B Kakoi

13 NPOEUPOK HAXOOUTCH KHCHOTA, WEeNodb M XJIOpUA HATpHAT

Oteer obbacHUTE.

. B omny npoGupxy Hasunu pacteop Na,CO,, B mpyryio — pa-

crpop CuBr,. Mouemy npu no6aenenny deHondranenna Ma-

JIMHOBYIO OKPaCKy HMEeT TOAbKO oxHH pactBop? Kakoit? Co-

CTABLTE MOJEKYNSpPHBIE M MOHHBIE YpaBHEHHUS THApPOIH3a

3THX COJIEH,

. CocTapbre MONEKYAAPHBIS W HOHHBIE YPaBHEHHR THAPOAH3A
coneit Cu(NO,),, Na;PO,, (NH,),CO,, NiSQ,, CH;COORb,
AL(50,),. PacTBopnl Kakux cosiel uMeoT pH < 7?7 B pacTeo-
pax KakHxX CONedl MeTUMOPAHX HMeeT XCMTHIH 1BeT?

. CocTapbTe MONEKYIAPHEE M HOHHBIE YPAaBHeHWS THIPOIH3A
conei CaS, Ca(CN},, MgCl,, Na,50,, K,CO;, Mn(NO;},.
Kaxopo znagenue pH (Gonbine WM MeHbIle 7) B pacTBOpax
Kam ool U3 atux coneii? B pacTBopax KakUX CONEH JIAKMYC
UMeeT CHHUH uBer?

. Aannt conn: KCI, CoCl,, Na,CQ,, Cs,80,, Fe,(80,);, RbNQ;,

CH,COONa, Mg{NQ,),, NIOHNO,, Bal,

3anonHuTe Clexyowmyo Tabnuuy:
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Kagwe u3 3T colel MHapo3yiores?

Pacteophi Kaxux coneii nmewr pH < 77

YpapHeHUS THAPONKM3a 3TUX COMCH
{MoneKyAspHoi¢ U HOHHEIC)

7. VIaMeHHTCH JiH paBHOBECHE IHCCOLTHAIINE BOIB! IIPH PAcTBO-
penmu: a) KCl, 6) Rb,S? Orper 00bAcHNTE, COCTABHE COOT-
BETCTRYIOTIRE YPasHeHHsS I'HApOTH3A,

8. Kaxue w3 cneaylomux cojeid Nogrepralorcs raaponnay: €sCl,
Rb,510,, Col,, BaBr;, Fe(NO,);, KCIO, AlBr;, Na,S0,,
AgNOQ;, FeCl;? CocTanbre MONeKY/IApHbIE B HOHHLIE YDaBHe-
HHA MIOPORH3a conel, PacTpOphl KAKNX CONEH apaKTepusy-
0TeA sHadeHuaMu pH > 77

9. MU3menuTca 1M okpacka HHAHKAaTopa denondranenHa B pa-
eTROpaxX cregyioniux conein: K;PO,, ¥,50,, (NH,),50,, AlCl,,
LiBr? CocrapbTe MONEKY/NApHEIE M HOHHBIE YDABHEHAS I'Hia-~
ponu3a coneil. PacTBOpE Kaxux cONei XapakTe¢pUsyioTcH 3Ha-
yewuamMu pH < 77

10. Cocrasere MONEKYNAPHEIE YPABHEHUS MAIPONAK3A Cofell Ha
OCHORAHHU ¢OXPANICHHBIX HOHHBX YDaBHEHRA
ay Cr” + H,0 = CrOH> + H;
6) Fe’* + H,0 = FeOH' + H;
B) Al + H,0 = AIOH”" + H’;
r Cu* + H,0 = CeOH" + H'.

11. Kaxkue m3 eneaylommx coneit: AlBr;, Cs,€0,;, (NH,)»50,,
FeCl,, €a50,, Na,5i0;, Pb(NO,), — MoIBepFaIOTEs THAPO-
JIM3Y: a) TOMBKC NHO KATHOHY, §) TONBKQ 10 aMHOHY, B} KaKue
COTA THIPWINIYIOTCA H IO KATHOHY, M N0 aHrouy? CocTaBb-
76 YpasHEHWS CHIPONU3A BCeX coield.

12. K 50 r pacTropa XapGoHaTa HATDHA ¢ MaccoBOH Hosell pa-
CTBOPEHHOTO BeHiecTBa 10,6% IDHIATE H30HTOYHOE KONH-
YeCTBO PacTBOpa cynbtara amomunid, Kaxol ra3 suimenger-
ca mpn atom? Kakos o6beM oToro rasa (H. v.)?

Teer Ne 8
ao TeMe: «/Imecompanys sogsl. pH. Inapoans coneii»
(Hucao npaaunvibix omeemog — 15)

Bapuanr 1

1. Kaxosa cpesa pactopa, ecau [OH™) = 107" mone/n?
@) KHcHas ® LIEOYHAN
® HeHTpalbHASA

2. YUeMy paBHO HOHHOE ITpou3BeAeHe poabl (t = 25°C)?

@102 ®1Y ®1* ©’
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3. KakoBa cpena pacTBopa, ecne pH < 77
@A) HEUTPANLHAS ® Kucsast
(B) MIEN0UHAs _
4, Kakona xouuentpaums woHos H' (Moaw/m), ecnu
[OH™] = 107" monp/n?

@ 107 1077 10 ©1w
5, Yemy pasen pH pactsopa, ecnut [H'] = 107> Mons/n?
3 5 ©9

6. Kaxie 13 crenyionmx coeit He TOABEPTAIOTCA THIDOIHIY?
RbBNO, KNO, @ AlL(SG,),
T) NaCl @ szCOg ® FeClg
7. PacTBOpEI KaKHX JICKTPOAHTOB XapaKTepU3VIOTCA 3Ha-
yegusMu pH > 77 _
Na,CO, ® CaS . (® AINO,),
Cr;(80,); @ BaCl; (® Sr(OH);
&. B pacTROpAaX KAKVX COMeii MeTHIIOPAIDK AMECT XCATHHE LIBeT?

Na,$ ® LiCl Ba(NO,),
KCN @ (CH,CO0),Ca
Bapuaur 11

1. Yemy pased pH pactsopa, eci [OH ] = 107 moup/n?
&9 ® 10 6 8
2. Kakosa cpesa pactsopa, ecn {OH™] = [H')?
KHncjas ®  HedTparbHas
IIeI0YHas
3. UeMy paBHa xoHuUeHTpaus uoHes OH™ (Monw/n), ecou
[H*] = 10" monp/n?
@ 1073 ® 107" 10°¢ ®© 107"
4. Tlpn xaxux sHayeHuax pH dgenondrarenn okpalsyBaeT-
cA B MAITHHOBH uBet?
@124 7 O DO © 13

5. KakMe U3 Ce[lyIoLUnX coNeil IONBepraioTcesl rTiIpoansy?

Ca(CN), ® RbNO; B CuCl,
Ca(CI0O), @ Cs,S0, ® WNa,HPO,
6. Kaxyio oKpacKy NpHOOpETaeT JTaKMyC b HeHTpansiod cpee?
® MAIHMHOBYIO ® CHHIOI0
KPacHY10 @  ©uoneroByio

7. PacTBopH XKaKuX colell XapakTepHayTcs 3HAYEHHAMH
pH > 77
@ NaBr (& AgNO, FeCl, (® Na,CO,
@ MgSO, ® SrOHNO,
8. B pacTBOpax KakHX CONCH METHIODAR MMeeT KpacHbH 1BeT?
gaé% ® Za(NOy), AL(30,};
2 3
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§ 5.8. TlorATHe 0 AMCIIEPCHBIX CHCTEMAX,
Koanonnnbie pacTBopsl

Kak yxe 6bL10 CKa3aHO BblIlIE, PACTBODPE] ABIAIOTCS TOMO-
TeHHBIMU CMECSIMH BELWIECTB, B KOTOPHIX COCTABHBIE YACTH
HeNb38 00HAPYAKHTD HY BU3YANBHO, HH G TOMOIIIBIY OTITHYEC-
KHX IIpEOOPOB.

KpoMe roMOTeHHEIX, CYLISCTBYIIT reTeporeHHRle CMECH, B
KOTOPBIX BU3YaNbHO UIH C MOMOIUBI0 ONTHYECKHX NpUbGOpoB
MOXKHO DAITHYHTE 06JaCTH pa3HBIX BELIECTR, pasrnaHHueHHbIe
TIOBEPXHOCTHIO pasiena, Takue obnacti HaspiBaloTes (hazam.
JeTeporeHHas cMech COCTOUT U3 IBYX MW Gonbitiero yucaa ¢as,

IeTeporeHHbie cMeCH, B KOTOPBIX OIHA ha3a B BIIE OTAENb-
HBIX YACTHL PpacripesiesieNa B IPYroH, HAa3bIBAIOTCST JHCTEPCHbI-
MH CHCTeMAaMH. B Takux cicTeMax pasiuyaloT JHCHEPCHOHHYI0
cpexy ¥ aMcnepcHylo dazy (paznpobreHHOe B AMCIIEPCHOHHOM
Cpejie BeIecTRo).

BaxxHeHeH xapakTepUCTHKOM JHCIIEPCHBIX CHCTEM SBNA-
" eTcs CTeleHb DUCIEPCHOCTH, T. €. CPeAHKR pa3Mep JACTHIL JHC-
HepeHo# (azpr. o cTerneny ZHCIIEPCHOCTH AUCIIepeHble CUC-
TEMpl AETIATCA Ha;

a) rpyGomicnepensie (cpeniit muameTp qactuiy Gonee 1075 m);

0) TOHKO(BBICOKO}MCNEPCHbIe, WU KONIOMIHBIE CHCTEMbE
(mmaMeTp 4acTHY OT 1050107 M, T €. o1 1 MKM 710 1 HM).

OT cTeneHn TUCTICPCHOCTH 3aBHCAT CBORCTRBA AUCIEPCHBIX
CHMCTEM, B HYaCTHOCTH WX YCTOMUKWBOCTE, 1py0oayucTIcpCHBIE CH-
CTEMEL ABASIOTCH HEYCTOUYUMBRIMU ¥ CO BPEMEHEM pAa3neid~
I0TCA HA TACIIEPCHYIO a3y H AHCHepCHOBHYIO cpeny. Konao-
MIHOAUCTIEPCHBIE CUCTEMbI SHAYUTETBHO B0NEe YCTOWYHMBLL

B 33BMCHMOCTH OT ATPETATHOTO COCTOSTHUS AUCTIEPCHOHHO
cpenbl M AUCTIEPCHOMR (Pa3bl BbILESIAIOT CAEIYIOLIME OCHORHEIE
BAALL TACIIEPCHEIX CUCTEM:

HCNepCHOHHAA HCTICpCHAas
A P a P AucriepcHble CHCTEMBE
cpena thaza
. CycrieHany (BiBecH
Kunkaa Teepaasn y 4 ( )
Konnougssie pacTeops! (3014)
IMynscHn (HANpUMeD, MOJIOKD —
Kunkan Kuagxas Y (ranpwep,
KAy XKugxoro Xupa s soge)
Kunkan Tazoo6pastian |[TeHw
Aapozonu (B T. 9, AbIM, [BIE
TasoobpasHas Teepnas cmgr) ' ’
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A3Bp0o30TH XIAKOCTH B Fase
Ta3o0bpairan Kuaxas pos

{HanpumMep, TyMad)
TopHbIe NMOPOLE,

Teepaas Trepaas MHHEPATOCOASDKATIIME [y IbI,
PYOHHOBHE CTEXIA U TP,

Teepnan Knaxan FKHIKOCTE B IOPHUCTLIX Temax

. Heopucrsie Mateprans (HarpHme;

Toepnan TaaoofpasHas P P (Hanpimep,

KMpHHy, TeM3a)

- Cpenu nucriepcHsIX CHCTEM 0cobblit HHTEpEC NPeACTaBIA-

10T KOJUIOMIHSIC PACTBOPBI, WM 301H.

Konnouansie pacTBOpbl — 3T0 BHICOKOHCTICPCHBIE CHCTEMBE
€ KHAKOH JHCTepCHOANOH cpedoH.

Koanerndble 4acTHLE HA3BIBAKOTCS MHICATAMHA.

CrpoeHKe MUIIEIUTHI PACCMOTPHM Ha MpHMepe 06pasoBaHms
KOJ/LTGHIHOTO pacTBopa Homuaa cepebpa, Rony4acMoro npu Baa-
HUMOIEHCTBIM OYeHb pa3faBaeHHBIX pacTBOPOR HUTpara cepebpa
W AOIMAA KAnus;

AgNOQ, + KI = Agld + KNO,

Ag' +NO, + K' + I = Agll + K* + NO,~

HepacTtsopumele MoneKy:bl ffonuaa cepebpa o6pasyioT Aapoe
KOJTOUNIHOM JacTULLL BelnecTBo Anpa, MMeoLlee KPUCTANIH-
YeCKYI0 WIH aMopdHYIO CTPYKTYDY, HePacTROPUMO B IUCTIEp-
CHOHHOMH CPEJie ¥ COCTOHT M3 HECKONLKHX TRICAY HEHTPANBHbIX
MOJICKY)I UK aTOMOB. B paccMarpHBaeMOM TIpuMepe sSapo —
MHMKPOKPUCTAJUIHK ionuma cepebpa, coc*roaumﬁ K3 OONBILOTO
wHcha m MoneKya Agl:

m[Agl}

AISPO KONMNOMAHOK YACTHIIH

TonydaenHoe 2apo ancopOUpyeT Ha CBOEI IIOBEPXHOCTH T¢
U HHBIE UOHBI, HMeoiluecs B pacTrope. O6LMHO axcopOi-
DYIOTCA T€ WOHE!, KOTOPBIE BXOIAT B COCTAB SIpa, T. €. B IaH-
HOM C/IY4ae MOHBI Cepedpa i HOHBI Hoaa. EcnM KoMnoMIHbIH
pPacTBROP MOIYIAI0T PU W30BITKE HOmMOa Kanus, 1o agcopGu-
pyoTcA MOHH Hofa. OHM ZOCTPaHBAIOT KPUCTANTHYECKYIO Pe-
LIETKY #pa, IPOYHO BXOJAT B €0 CTPYKTYPY, 06pasys ancopd-
HHOHHBIH ¢CTOW, H NMPHAAIOT AAPY OTPHUIATENbHBIN 3apsam;
m[Agl]nl". Monp!, ancopbupyiolinecs Ha IIOBEPXHOCTH sIpa U
MpHIAIOILIKE EMY COOTBETCTBYIOUIMHA 3apsi, Ha3biBaloTCd MO-
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TEATHANCTIPEACAAIOAIMME HOHAMU. B pacTBOpe HAXOXATCS TAK-
Xe W MObL, IIPOTHRONOIOXKHEIE TIQ 3HAKY TIOTCHITHAJIONPEREIIS-
IOUIAM UOHAM, WX HASBIBAIOT NPOTHBOHOHAaMH. B HAWCM IIpH-
Mepe IPOTHBOMOHAMU SBJIAKTCH KaTHOHHB K', KoTopble
MEKTPOCTATIUCCKH NPUTATHRAOTCH noreﬂunanonpeneﬂmomn-
M¥ MOHaMM aIcOpGUMOHHOTO ¢i10s. YacTh npoTuBonotos K*
BXOIHT B aI[copGIIHOHHbIl/I cI0H. Sinpo ¢ ancopbUMOHHBIM CJI0-
€M HA3BIBAETCH TPAHYIOMH;

{miAgI)nl” (n — )K"V
ango axcopOUMOHHBIH
cnoﬁgl

T

rpanyna

[

Ocrapuiasgica 4acTk NPOTHBOHOHOB obpasyer mgdrvanniii
¢J10i HOHOB. Sapo ¢ ancopOIMOHHAIM M IH(Y3HBIM COAMH U
TIPEICTARNSET MULIEILTY:

{m[AgTInl~(n — )K"V xK*
rpaHyna - I DYIHBIH
CcnoH

.y

-

MHLENNA

Hamune OMHOMMEHHOTO 3apaia y BCeX TpaHyl JaHHOTO
KOIUIOMAHOrO pactsopa (30414) ABISETCA BAXHBIM (DaKTOPOM
€ro YCTOMYHBOCTH. 3apsil MPeNATCTBYET CAMIAHHIO M YKpPYII-
HEHWIO KONNOUANELIX YaCTHIIL.

ITpu moGapneHuM K 3074M BAeKTPONUTOB IIPOHCXOIHT
yMeHpIIeHUE 3apsaaoB IPAHYA, YTO NPHBOIUT K CIHIIAHKEIO Ya-
crui. Coeludenne KOJINOHINEIX 9acTHL B Dojiee KPYAHLIE arpe-
raThl Ha3pIBaeTCH KOATYIAMHeH.

B peayarTaTe KOATYASLNN YacTiilbl MOTYT KM BHINACTh B
OCAIOK TOJ BIMAHHEM CHIB! THXKECTH (9TOT IPOLECC HAZBIBA-
eTCs ceMMenTandgei), KU obpa3oBaTh TIOTYTBEPAYIO YIPYTYIO
Macey (resib, B CTYIEHD).

Eule cpaBHUTENBHO HEXABHO K KOJIOHIHBIM pacTBOpaM
OTHOCHAH ¥ PACTBEOPH BICOKOMOMCKYAAPHBbIY BelecTs (ToaM~
MepOB), HaTiprMep, PacTBOPHI KpaxMaina, 6eixos 1 T 1. Oaya-
KO HCCIIEIOBAHMSA TTOKA3aTH, YTO PACTBOPHI IOANMEPOB TIpei-
CTABAAIOT COBOH UCTHHHBIE PACTBOPLL, XOTH U ofnanaor
MHOTHMM CBOHCTBAMM, CXOIHBIMH €O CBOHCTBAMH KOJNRONIHEBIX
PacTEOPOB. MONEKYNLI TIOMUMEPOB, KaK H MULIENIE], HE TIpO-
XOIAT Yepe3 MONYIPoHUIIAeMBle MEMEPaHE! THITA ITEPraMeHTa 1
uesnotana. Takoe cxoacTBO COBACHACTCS TEM, YTO pasMepsl
MOJIEKY/T PACTBOPEHHEBIX NOMHMEPOB UMEIOT TOT XKe TOPSEOK
BEJTHMMH, 4TO ¥ PA3MePHI KOJUIOHIHEIX YACTHIL, OHH 3HAYUTEIIb~
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HO JIPEROCXOAAT PasMephb! 0GBIYHEIX MOJICKYIL. DTUM Xe 00bAC-
HAeTCH ABJEHUE PAcCeMBAHMA CBeTa (ONaneCLieHUM) Kax
KOJUTOMIHBIMK PACTBOPaMH, TAK H PACTBOPaMU BHICOKOMOIE-
KYJIsIpHBIX BeiliecTB. M Bce ke eiue pa3 moauepKHeM, 9TO pa-
CTRODBI ITONHMEPOB — 3TO MCTHHHEIE DACTBOPLI, B KOTOPEIX
OTCYTCTBYET OCHOBHOH NMPH3HAK KOIOHAHOH CHCTEMbI — Ié-
TEPOTeHHOCTD, T. €. HAIMYME MOBEPXHOCTH Pa3iena MeXIy IUC-
rmepcHOR hazolf B ZHCIepCHOHHOH cpedoi.

TIpuMepoM CIIOKHON TUCTIEPCHOM CUCTEMBI SBJAETCH MOMIO-
KO, OCHOBHBIC COCTAaBHEIC YaCTH KOTOPOrO — BOIA, XHD, Kase-
HH ¥ MOJIOUHEIA caxap. Kup HaXoIUTCA B BHIE IMYITBCHH Y NIPH
CTOSIHUHI MONOKA MOCTENEHHO NOTHUMAETCH KBepXY (CHUBKY).
Kazeun {Denok) cogepXUTCs B BMAE PACTBOPA, MMOXOXETO IO
CBOMCTBAM HA KONNOMAHBIH, ¥ CAMOMPOM3BOILHO HE BLIgEN-
eTcd, HO JIETKC MOXeT OBITh ocaxieH (B BHOE TBOPOIa) Ipu
NOAKHMCISHHUN MOJIOKR, HanpuMep, ykcycoM, B ecTecTBeHHEX
YCAOBMAX BRIEENSHUES KA3eMHA NPOMCXONHMT IIPH CKUCAHUHK
monoxa. Hakorell, MOJOYHBIH caxap HAXOMUTCSA B BUIIE MOJe-

- KYJIAPHOID PacTBOPA M BRIICAACTCA NMIIL [IPH MCIIApeHHUH
BOJXEL

Konnouansie pacTBOPS MIMPOKO IPUMEHSAIOTCS B Pa3iug-
HEIX TEXHONIOTHYECKHX IPOLECCax: B MBUTOBapeHHOH, OyMax-
HOMH, TEKCTHIBHOM NPOMBILULIEHHOCTH, B (hapMalleBTUIECKOM
HpOU3BONCTEE M T. .

KonnounHsie pacTBOpbl MIPalOT GONBINYIO PO B XKU3HE/E-
ATENBHOCTH OpraHu3MoB. IIpoTolliasmMa KHBLIX KIETOK, KPOBb,
COK PacTeHHI — 3T0 KOAAOUIHEIC PACTBOPHI {301TH).

Bonpocet 048 Konmpoan

1. Yro Takoe aucnepcHele cHeTeMEl? Mz KakKMX KOMOOHEHTOB
OHH COCTOAT?
2. Kak xnaccudbuuppyoT THCIEpCHEIE CUCTEMBI 10 pa3zMepaM
YacTHU ZHCTIepcHOR (a3sl?
3. Yro Takoe CYCNeH3WH H OMYyTbenu?
4. Kak Ha3p!BaOTCS 9aCTHULB! NUcIiepcHOM hasbl B KOIIOHAHEBIX
pacrTeopax?
. Kax obpasyerca Mmunenna?
. ‘I'm TAKOE KOarynauusl | 4YeM OHa BBISBIBB.ETCH?
. B YeM CXOIACTBO MEXAY pacTBOpaMu BbiCOKOMOHEKYﬂHDHBIX
BEHIECTB M KONMIOHAHBIMHU PACTBOpaMu?
8. TloueMy PAcTBOPEL BHICOKOMOMEKYNAPHEIX BEIECTB ABAAIOT-
cs MCTHHHBIMH pacTBopamu?
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o Yacms 1T
- HEOPTAHUYECKAS®! XMMUA

Pasden 6

BAXKHEWLLWE KJTACCbI
HEOPIAHUYECKUX BELLECTB,
X CRBOWUCTBA U CMNOCOBLI NOJTYYEHUA

B pasnesie 2 BBl yke nmosHakoMUIHch ¢ knaccudmKauue
HEOpPraHHYeCKHX BEIIECCTB, C HOMEHKIATYPOM OKCHIOB, OCHO-
BaHHIt, KKCIIOT, aMdOTePHAIX THAPOKCHIOR M BaXHEIILINX TH-
noB coneit. Huxe paccMaTpusaloTes 0OOUIME XUMUYSCKUE
CBOMCTBA M CHOCODB! ITONYYEHHMS ITHX BAXKHEHIUHX KIaccOB
HCOPTraHHYEeCKHX BeUIECTB ¢ MO3MIUH TEX TEOPETHUYECKUX
MPEACTAaBIeHHH, KOTOphIe HLUTH HONYYeHB! BAMH DK M3yde-~
HHMH IpenblIyluyX pasielos, B YaCTHOCTH ¢ IO3ULHU TEOpHH
ICKTPONHTHYECKOH AUccoUMaliH, B 3axniouerie RCKpLIBa-
€TCA TeHeTHUECKas CBA3h MEXIY pasJM4YHBIMU KiaccaMi
HCOPraHWYeCcKHX RellieCTs,

YerTkoe IPencTabIeHREe O CROMCTRAX M crocobax fonyye-
HHS BaXHEHUTHX KJIaCCOB HEOPraHHYeCKUX BelllecTB HEOOXO-
MO [ YCHEWHOTO OBNAlCHIA MAGTepHAIOM HEOpraHUYec-
KOH XMUMHHM, M3YUeHHUs CBOMCTB OTAS/]IbHBIX XMMHRUECKHX
SCMEHTOB ¥ X COBNMHCHNMI,

§ 6.1. OKcHIBE H OCHOBAHMA,
MX CBOICTBA M COOCODEI MOMTYICHHA
OKCHUADL
Dusuneciue ceolicmea OKcroos

TTo arperaTHOMY COCTOSIHMIO OKCHIBI AENATCS HA TPH IPyT-
nwl: TBepabie (K,0, ALO,, P,0;), xunkue (SO,, N,O,) u razo-
obpasHeie (CO,, NO,, 50,).
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ITo pacTBOPHMOCTH B BOIE OKCUIE] AEASTCSl Ha PACTBOPHMEIE
(S0, CO;, K,0) u Hepactropumsie (CuO, FeO, Si0;, AL,O,).

Bce KuCIOTHEIE OKCHARL, KpoMe Si0),, pacTROpUMBI B BOJE.
Cpenyt 0CHOBHBIX OKCHIOB PACTBOPHMBIMH SBISIOTCS TONBKO
oKeuIbl HeToYAsIX MeTamros (Li,0, Na,0, K,0, Rb,0, Cs,0)
H DIeMO4YHO3eMeNBHEIX MeTaIor {Ca0, 5r0, Ba0). Amdiotep-
HBIE OKCHJIBI HE PacTBOPAIOTCS B BOJE.

OxcHIBl MMEHOT PA3TUMHBINA HBET, HANIPHMED, OKCHUI MEIN
(II) Cu0D — uepnoro, okcyn puxeas (II) NiQ — zenenoro,
okcu Kaisima CaQ — Oeforo 1igeTa.

[To xuMHYeCKHM CBOMCTBAM COAe00Pa3YIOLINe OKCHABL pa3d-~
JEJSIOTCS HA OCHOBHEIE, KUCIOTHBIE H aMoTepHble.

Xumuuecxue ceoiicmed ocHOSHBLX OKCHDE

1. OB1MM CBOFCTBOM BCEX OCHOBHBIX OKCHIOB ABAASTCH UX
¢I10cO0HOCTD B3aUMOACHCTROBATL ¢ KMCJIOTAME ¢ 00Da30BaHU-
eM COMH H BeIBI:

Ocrosnudi vxeud + Kucaoma = Coas + H,0
Hanpumep: .
MgO + 2HCI = MCl, + H,0O

MgO + 2H" = Mg®* + H,0;
Fe,0, + 3H,80, = Fe,(50,); + 3H,0
Fe,0, + 6H" = 2F¢*" + 3H,0
2. QCHOBHEIE OKCHILI B3aUMOIEHCTRYIOT ¢ KMCAOTHBIMU
OKCHIaMH ¢ 0Dpa30oBaHMeM CoNlei.
Ocroenuiii oxcud + Kucromusiii oxcud = Conb
Hanpumep:
Ca0Q + CO, = CalOy;
3Na,0 + P,O; = 2Na, PO,
3. ORCHib] NIETOYHEIX M WIEIOYHO3EMENBHEIX METANIIOB B3a-

HMONICHCTBYIOT ¢ BOIOI ¢ 0Gpa3oBaHWEM PACTBOPHMEIX OCHO-
BaHUl (1wesrodeit):

Oxcud + H,0 = Illleaous

Harmnpumep:
. K;0 + H,0 = 2KOH
K,0 + H;O0 =2K" + 20H"
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Xumuneckue cealicmed xuciommsx oxcudos

1. O6ivM cBOCTBOM BCEX KMCHOTHLIX OKCHAOP SRINETCS
¥X CNOCOGHOCTE B3aHMO/ICHCTROBATE C OCHOBAHMAMA C 0Opa-
30BaHHEM COJIH ¥ BOJIBI; ‘

Kueaomuwii oxcud + Ocuosanue = Coas + H,0

Jns ApaBUABHOTO HaOHCAHUA QOPMYILI 0bpasyiomeics
~ COMM HYXKHO YeTKO NPEACTAB/IATh, KAKaA KUCIOTa COOTBETCTBY-
eT JAHHOMY KHCTOTHOMY OKCHIY (B NPUBEICHHBIX HUXE IIPU-
Mepax ron QopMyiaMH KHCIOTHBIX OKCHIOB YKa3aHE! (hopMy-
Tbl COOTBETCTBYIOIIMX UM KUCAOT).
a) CO, + 2NaOH = Na,CO, + H,0
(H.,COy) CO,+20H = CO,” + HO;
8) N,O; + BatOH), = Ba(NO,), + H,0
(HNO,) N,Os + 20H™ = 2NG,” + H,0

2. Kucnoruele OKCHIbI B3aHMOICHCTBYIOT ¢ OCHOBHEIMH
OKCHIaMH ¢ ofpazoBaHHeM cozelt (CM. XMMHUYeCKHe CBOMCTBA
OCHOBHBIX OKCHIOB).

3. BOJBIIHHCTBO KMCIOTHAIX OKCHIOB B3aHMOZEHCTBYIOT C
BOAOH ¢ 00pasopaHHeM KHUCIOT.

Kucaomubiii oxcud + H,O = Kucaoma

Hanpumep:
SO, + H,0 = H,80,
SO, + H,0 = 2H" + 50,™;
N,Os + H,0 = 2HNO,
N,O; + H,0 = 2H" + 2NO,~
OyeHn HEMHOTHE KUCIIQOTHEIE OKCHIbI He BBEHMoneﬁCTBymT

¢ ropmoil. HauGonee napecTHBIR U3 HKX oxceuny kKpeMmuns (IV)
Si0,.

Xumuueckue cqoiicmen aMpomepHbix oxcioos

1. AMc¢oTEpPHDBIE OKCHER! B3AUMOZCHCTBYIOT C KHCTOTAMH C
00pa3oBaHKeM coileil H BOIbL.

Ampomepnuii oxcud + Kucaoma = Cons + H,0
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Haripumep:
Zn0 + 2HN05 = Zn(NO;)Z + HZO

ZnO + 284 =7Zn* + H,0

B o1ux peakimsx aMhoTepHble OKCHILI UIPaT POAL OCHOB-
HBIX OKCUIOB.

2. AmdoTepHLEIe OKCHIIB B3ANMONCECTBYIOT CO 1UENOYaMH C
o0paszoBaHueM COJIeH H BOIDI.

Amcpomepnuiii oxcud + Ulesows = Cone + H,0

" Hanpumep:
Zn0 + 2KOH = K,Zn0, + H,0
Zn0Q + 20H™ = Zn0Q,” + H,0

B o1ux peakuuax amboTepHbIe OKCHAB HTPAOT POIh KHC-
JTOTHBIX OKCHIOB.

3. AMdoTepHbIE OKCHIBI P HATPEBAHWH BIaMMOAEHCTBY-
T C KHCAQTHEIMH OKCHAGMH C OﬁpEtSOBE!HHCM concit,

Amcpomepnuiti oxcud + Kucaommwiii oxcud = Cons
Hanpumep:

Zn0 + CO, = ZnCO;

4. AMdoTepHEie OKCHIAB NP HArpeBaHKH B3aBMOACHCTBY-
10T C OCHOBHEIMM OXCHIAMHU ¢ 00pazoBaHueM Collei.

o

Amgpomepuwiit oxcud + Ocrogbiil oxeud = Cone

Hanpuwmep:

'
Zno + Nazo ='N822D02.

IToayuenue oxcudos

Oxcuas! MOTYT OBITE MONYYeHBl PA3THYHBIMU CTIOCODaMH:
1. BzaumoneicTBHEM MIPOCTRHIX BEIIECTR ¢ KHCIOPOROM:!

Memannr uru nememann + O;= Oxecud

2Mg + O, = 2Mg0O;
C+0,=C0,
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2. PasznoxeHueM HEKOTOPhIX OKCOKHCIOT

o

!
Oxcoxucaroma = Kucaomnusiit oxcud + H,0

H,S0, = SO, + H,0

3 PasnoxeHHEM HEPacTROPUMEIX OCHOBAHHI:
/-
Hepacmeopumoe ociosahue = Ochosubifl okcud + H,O

Cu(OH), = CyO + H,0

. 4. PaznoxeHHUEM HEKOTODBIX CONEii:

a

Coas = Ocnosnbiit oxcud + Kucrommustii okcud

-
CaCO,; = Ca0 + CO,

OCHOBAHHKHSA
Puznveckue ceoiicmeda ocHOGaNuIl

Bce HeopraHMYeCKHe OCHOBAHHS — TBEpAbIE BElECTBa
(xpome Tugpoxcuna ammonung NH,OH).

OcHOBaHHs UMEIOT Pa3HHIR 1BeT: rdApokeud kamsg KOH
— Benoro usera, riapokcun Mel (11} Cu(CH), — roay6oro,
rugpoxcug xenesa (I111) Fe(OH), — xpacHo-6yporo peTa.

ITo pacTBOPHMOCTH B BOJIE OCHOBAHUS HENATCSA HA IBE IPYII-
et HepacTBopuMble [Fe(OH),, Cu(OH), 1 1p.] ¥ pacTBOpHMEIC
B Bofe [KOH, NaOH, Ca(OH),, Ba(OH), u ap.], wiu menoyn.
HekoTopble pacTBOPMMbIE B BOAE OCHOBAHMA HA3LIBAIOTCS e~
KuMy menodamu: NaOH — eaxuit watp, KOH — eaxoe xany,

Xumuneckue ceolicmea ocHoganui

Q0uIMe CROMICTBA OCHOBAHHH 0UbACHIIOTCA HATHYHEM B HX
pacreopax aunoHos OH”, xotopble 06pa3y0TCa B pe3ynbrate
SNEKTPOAUTHYECKOH ZNCCOLHAUNN MONEKYN OCHOBAaHHI

Me(OH), = Me"™ + yOH™
1. BomHble pacTBOPEI LIENO4EH U3MEHSIOT OKPACKY HHIMKA-
TopoB (Tabn. 23). '
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Tatauya 23
MaMenenne OBeTa HIIBKATOPOB B PACTBOPAX Hieoyedi

BET MH/AMKATOPA B PACTBOpPE
Huouxarop I_IBt:T HHAMKATOPA 1L ——— (IIJ)H >p 7) P
Jakmyc ' DOuoneToBLIi CuHWi
Geyongraneut BecuperHbiit MannnHoanit
MeTinopari OparixeBuli Kerorit

2. OcHOBAHNIA B3aUMOICHCTBYIOT € KMCI0TaMH ¢ ofpa3ora-
HHEM COJIHM K BOAEBL

® Peziuny Mexay KRCIOTAMIE H OCHOBABKAMYH HAZBIBAIOTCH pe-
AKINEAME Hell TpAA3anEM.

Ocnoeanue + Kucaoma = Coas + H,0
Hanpumep:
a) KOH + HCi = KCI + H,0
OH™ + H = H,0;
6) Fe(OH), + 2HNQ, = Fe(NO,), + 2H,0
Fe(OH), + 2H" « Fe’* + 2H,0
3. IUenoun B3auMOASHCTBYIOT ¢ KHCIOTHRIMM OXCHAAMH ©
00pa30BaHUEM COJIM M BOTLI.
Hlerous + Kucaomwsit oxcud = Cons + H,O
Hamnpumep:
Ca(OH), + CO, = CaCO,{ + H,0
Ca’" + 20H + CO, = CaCO,l + H,0

4. PacTBOpEI lilenodeit B3aMMONEHCTRYIOT C PACTBOPAMM
cOTnesi, eCIM B pe3yabsTaTe o0pasyeTes HEpacTBOPUMOE OCHOBA-
HME WIH HEPACTBOPUMAS COMTb:

Pacmeop . Pacmeop . Hosoe ' " Hosas
wenouu coau OCHOGAHUE COAb
Hanpumep:

2NaOH + CuSO, = Cu(OH),! + Na,SO,
20H™ + Cu** = Cu(OH),!;
Ba(OH), + Na,50, = 2NaOH + BaSO,J
Ba** + SO,*” = BaSO,{
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5. HepacTBopHMEIe B BOJEe OCHOBAHMS HIPH HarPERAHWY Pas-
JIaraloTcs Ha OCHOBHLNI OKCHI M BOLY.
P
Hepacmeopumoe ocroganue = Ochogtotil oxcud + H.O
Hampusmep:
o
Cu{OH)Y;, = Cu( + H,0
r
2Fe(0OH), = Fe,0, + 3H,0
6. PacTsopsl menoueil B3auMOAEHCTBYIOT ¢ MeTa/LIaMHU,
KOTOpBIE 00pasyIoT aMGOTepHEIE OKCHABI M THIPOKCHIL (£n,
Al 1 ap.). ¥papHEHKA 3THX peakilHii B YIIPOUIEHHOM BUAE MO~
TyT ObITh 3aMMCAHLI CieAYIOUM 0DpA3OM:

Zn + 2NaOH = Na,Zn0, + H,T

IITUHKAT HATpHA

Zn’ + 20H™ = ZnO,* + H,°T
2Al + 2KOH + 2H,0 = 2KAIO, + 3H,7

MeTAAMICMHHAT
KATHA

2AI° + 20H™ + 2H,0 = 2A10,” + 3H,T

PeansHo B XOne 3TUX peaklHif B pacTBopax 00palylorcs
THAPOKCOKOMILICKCH ([IPOIYKTh FHIPAaTALIUH YKa3aHHEIX
BBINIE COJIeit):

Zn + 2NaOH + 2H,0 = Na,[Zn(OH),] + H,T;
TETPArygpoKco-
LHIHKAT HaTpyi

2Al + 2KOH + 6H,0 = 2K[AOH),] + 3H,T
TeTParuaApoOKco-
dMIOMAHAT Kalugd

Hoayuenue ocnosanui

OCHOBaHMS ONY4210T PA3HBIMH cITOCOBaMU.

1. [Mony4yeHHEe PACTROPUMBIX OCHOBAHMIA:
2y B3aMMOASHCTBHEM HIENOUHBIX H IETOTHO3EMETBHBIX Me-
TAI0B C BOOOK:

Me + H,0 = Pacmsopumoe ocrosanue (wenous) + H,T,
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rae Mc — [IeJOYHBIE 1 IHENOYHO3EMETILHBIE METAJLTEL.

Hampuwmep:
2Na + 2H,0 = 2NaOH + H,T;

6) B3aMMOLCICTBUEM OKCHIOB LIEMOUHBIX B LIeA0YHOo3e-

MeJlbHBIX MeTAJLIOR ¢ BONGH.

Hatipumep:
Na,C + H,0 = 2NaOH

'BaO + H,0 = Ba(OH),
2. MoayyeHre HEPACTBOPHMBIX-OCHOBAHUH NeHCTBHEM 11E-

JoYeH Ha PACTROPUMEIE COTM METALIOR.

Pacmeop , Pacmeop _  Hepacmeopumoe + Coms
uienouu coau ocHosaHUe
Hanpnmep:

O Lh B

INaOH + FeSO, = Fe(OH),4 + Na,SO,
Fe* + 20H" = Fe(OH),

Bonpoecwt das xoumpoan

. Kakue ¢uzuueckue crofictba HMeXT OKcUIn?
. Kakue xuMmpveckue cBoHCTBA HMEICT!

a) OCHOBHBIE OKCUIHL;
0) KHCTOTHBIE OKCHIRI;
B) amboTepHEIe OKCHUALI?

. Kaxamu cnocobaMu MOXHO ITORYIHTL OKCHABL?

. Kaxye mapueckiie ¥ XMMUYECKUE CBOFICTBA FIMEIOT OCHOBaHLT
. Yro Ttakoe peakuus Hedrrpannzanuu? [pusennre npumep.
. Kakxumn ¢nocofaMy nonyyaT oCHOBAHHSA?

Yupaxcuenus u 2adaun 048 CAMOCHIOAMEASHOA PaGomL

. 3aKoHYKHTe YpABHEHMS PeaKLUWi B MONEKYIIPHOM U HUOHHOM

BHAE:

BaO + H,0 = SO, + H,0 =
LlO+ 20= KZO"'SO;:
€O, + H,0 = Ca(OH), + CO, =
N,O, + H,0 ALO, + P,0, =
CuO + H 504 = Sn0 + HNO; =
NaOH + H,S0, = SnO + Na,0 =

. Hanumwre ypaBHeHW NBYX PeaklWii TIONMY4YeHHMA: a) MHApPO-

XcHaa nesnn, 6) ruapokcuna xenesza (1),
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3.
4,
5

10

1L

12,

13.

14.

15.

<

C DOMOLIBIO KAKHX PEAKIIHA MOXHO IOAYYHTE OKCHI HHKE-
a4 (I Ni0 w3 cynsdara mpxena () NisQ,?

Hanumure ypapHeHHs pedkiuuil Beex cnocoBoB MOMYIeHHS
okeuna xpoma (I11), okcuna yrnepoma (IV), oxcHIA Kambuis.
C XaKuMH H3 CAeIYIOINX BEILECTH ByNeT PearupopaTh OKCHI
yriepona {IV): MgO, NaCl, AgNO,, NaOH, ZnO? Hanuuu-
T¢ YpaBHEHNUS COOTBETCTBYIOINN Peaxiiuii.

. C KakMMH M3 CledyiCLINX BeliecTs GYAeT PearupoBars Ivi-

pokcun kantus: NaCl, H,50,, Zn, ZnO, KH,PO,, S0,? Ha-
MUIIWTE YPaBHEHUS COOTELTCTBYIOUINX PeakuUMil B MoteKy-
JAPHOM H WOHHOM BHIE,

. C xakaMy U3 CHACAYIOUIIX BEHIECTB BY,EICT pearvpoBaTh OKCHA

uuHka: SO, P,0,, Ca0, Ba(OH),, CaCO,, BaSO,? Hamnmu-
T€ YDABHEHUA COOTBETCTBYIOUIMX PEaKilBil B MONEKYISIPHOM
¥ MOHMHOM BHIE.

. C KakuMHu U3 CNEOYIOIIIUX BEUIECTE Oyner pearupoBaTh OKCHI

oapua: Al, ALLO,, 8, 50,, H,50,, Na,50,7 Hanumure ypas-
HEeHHs1 COOTEETCTBYIOIIUX PeaKUUil B MOJIEKYIAPHOM M HOH-
HOM BHIE.

, C KaxuM¥ U3 CASAYIOUINX peltecTs OyneT pearnposaTh OKCHE

azora (V): KOH, Al, Al,O,, AI(OH),;, H,0? Hanumure. ypas-
HeHHA COOTBETCTBYIOLIHMX PEAKNHEA B MONEKYAIDHOM H MOH-
HOM BMIE.

C KAKMMH H3 CIeAVIOLINX BemecTe OydAeT PearupoBaTh THiE-
pokeun Hatpus: HNGO;, Ca0, CO,, CuS0O,, Cu(OH),, F,0,?
HanumuTe ypaBHeHHA COOTBETCTRBYIOIIMX PeakUMil B MOme-
KYJSpDHOM H MOHHOM BHIE.

MoXHO K NPUTOTOBUTE PACTROD, COAepXAUINN OXHOBpEMEH-~
Ho caedyiowsme Bemectsa: Ba(OH), u HCl; NaCl n NaOH;
H,80; u Ca{OH),? )
Oxcua Hatpis Maccoif 12,4 r pactBopuaH B Boge. Kakoi
obpeM okcuaa yiepoaa (IV), u3aMepeHHBIA IPH HOPMAaTbHBIX
yenopusix, DOTpedyeTCesA ANS HeWTPAAUIALNY NOAYYSHHOrO
THAPOKCHIA HATPHA, €CIH OpH 3TOM 06[)'&3)}6'1‘(‘,5[ Kucnaad
COJIB?

Cronsko rpaMmoB ruapokeuna xenesa (III) Hapo pasnoxurs,
gT0bn noayuuTs §,95 © okeuna xenesa (II1)?

TTpu nponivekanuy oxkcuma yrhepona (IV) wepes pacteop ruga-
POKCHIA KANBUMA MNOAYYHIH IHAPOKApOOHAT KaAblHA Mac-
coit 8,1 . Onpenenute cobem okcuaa yrmepona (IV), uime-
PeHHBIH MpH H. Y., KOTOPHL Obi1 NponylleH Yepe3 pPacTBop.
IMpy neficTern H30LITKA pacTBOpa WeNoYH Ha 122,5 r cMecH
Al, CuQ, Fe,Q, suinenunocst 33,6 7 raza (1. v.), a2 Ip# Boc-
CTAHOBICHUM 3TOH Xe ¢MecH BoAopozoM obpazosanock 1,3
monb H,0. Onpenesure cocTas HCXOQHOH cMecH.
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§ 6.2. KucnoTsl, MX CBOMCTBA H MOJYUEHHE

Dusuveckue ceoiicmea Kucaiom

KucinoThl 65IBalOT TBEPABIMH (Hanpumep, opTodhocdopHasn
kuenora H,PO,, GopHaa xkucnora H,BO,, HonHaa xKuciota
HIO,) v xkuakuMy (HanipuMep, cepHast Kucnora H,80,, azor-
Has xuciiota HNO;). bonpmMHCTBO KMCJIOT pacTBopsercd B
BOJIE. .

Hexoropsie KHCJIOTH SBAAIOTCA PACTBOPAMH Ta30B B BOIE
(manpumep, xnopoeogoponHas kucnota HCI, ceposoaopontas
rucnora H,S).

Xumuueckue céoiicrmea Kuciom

O01me cBOHCTBA KHCAOT B BOLHBIX PACTBOpaX 00yCcaoRe-
HbI TIpHcyTcTBHeM MoHoB H', KoTophie 06pazyiores B pe3ylib-
TaTe NMEKTPOIHTHIESCKOH TUCCOLMAIIME MOTEKY KMCIIOT:

HAc = H™ + Ac™
1. KMC0THI OIWHAKOBO H3MEHSTIOT 1IBET HHAMKATOPOB (Tadn. 24).
Tabauua 24
HameHeHue NBeTA HHIRKATOPOR B PACTBOPAX KHCJIOT
] }  Liser mugukaTopa n
Vrpuiatop Iset unnitkaropa pactsopax kuenor (pH < 7)
Jlakmyc DuoneTonsii Kpacnblii
MeTiopank OpatcKenniit Kpacuni
Gesondraneny BecnpeTHBI BecupeTHRN

2. KMcjioThl B3aMMOASMCTBYIOT ¢ OCHOBAHMAMH C 00pazo-
BaHHeM COJIM M Bonwl (peakuusa HedTpamusaunn). [IpuMepsl
peaxLiMit HeHTpATH3aH ¢ 00pa30BaHKIECM CPeIHUX cOel OblnH
paccMorpenbl B § 6.1, Ecin B peakuustx HelTpaausaliMu y4a-
CTBYIOT MHOTOOCHOBHEBIE KMCIOTHI M MHOTOKHCIIOTHbBIC OCHO-
BaHM, TO TIPOAYKATAMU PeaKIiiid MOTYT OITE HE TOJILKO Cpel-
HHAE CONMY, HO K KHUCIBIC WM OcHOBHEBIE, HanpuMep:

a) H;PO, + 3NaOH = Na,PO, + 3H,O
H,PQ, + 30H™ = PO} + 3H,0;
6) H,PO, + 2NaOH = Na,HPO, + 2H,0
H,PO, + 20H = HPO;™ + 2H,0;
9. Xnmun 257



B) H,PO, + NaOH = NaH,PO, + H,0
H;PO, + OH™ « H,PO; + H,0O;
r) 2HCI + Cu(OH), = CuCl, + 2H,0
2H' + Cu(OH), = Cu*" + 2H,0;
o)y HCI + Cu(OH), = CuOHCI] + H,O
H* + Cu(OH), = CuOH" + H,0
3. Kuenotst B3aUMOMICHCTBYIOT C OCHOBHEIMH OKCHAAMH C
ofpa30BaHUEM COTH U BOEL.
Kucaoma + Ocnosnuiti oxccud = Coas + H,0O
Hanpumep:
a) 2HCi + Ca0 = CaCl, + H,0
2H" + Ca0 = Ca™* + H,0;
. ©) 3H,50, + Fe,0; = Fe,(80,); + 3H,0
6H" + Fe,0, = 2Fe** 4+ 3H,0
4, X¥CJIOTH B3auMOIeCTBYIOT ¢ aM{POTEpHBEIMM OKCHIAMY
¢ oBpa3oBaHMEM COTH H BOBI,
Kucaoma + Amgomepnnii oxcud = Conp + H,0
Hanpumep:
2HNQ, + Zn0 = Zn(NO,), + H,0
2H" + ZnO = Zn** + H,0
5. KucnoTel B3auMoaeicTBYIOT ¢ aM(OTepHEIME THAPOKCH-
BaMu ¢ 00pazoBaHieM COMU Y ROJEL,
Kucroma + Amomepuuiti eudporxcud = Coas + H,0O
"Hanpumep:
3HCl1 + Cr(OH), = CtCl; + 3H,0
30" 4+ Cr(OH), = Cr'" + 3H,0
6. KucnoThl B3auMOIeiicTBYIOT ¢ HEKOTODLIMH HOPMALHBI-
MH CONSMU € O0PA30BAHHEM HOBOH CONMU K HOBOH KMCIOTHL DTH
pPEeaKIH BO3SMOXKHEI B TOM CIydae, eCiii B pe3yisrare X obpa-

3yCTCst HEpaCTBROPHMAR COJIb HIIN Gonee cnabas KHMCIIoTa, 4YeM
UCXOOHAA,

Kucaoma + Coap = Cons + Kucaoma
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Hamnpumep: '
a) HCI + AgNO, = AgCll + HNO,
ClI- + Ag” = AgCl;
/COZT

6) 2HCI + Na,CO, = 2NaCl + H,CO,
“H,0
2H* + CO,*” = H,0 + CO,T;
, ACO,T
B) 2CH,;COOH + Na,CO; = 2CH,COONa + H,CO;
: H,0
2CH,COOH + CO,* « 2CH,CO0™ + CO,T + H,0

7. KMCAOTH B3aUMOIEHCTBYIOT ¢ MeTanaaMHy. XapakTep
[POAYKTOB 3THX PEAKLHid 3JaBHCHT OT MIPHPOIR! H KOHHEHTpa-
IMH KHCIOTH X OT AKTHBHOCTH META/LIA. AKTHBHOCTh METAILIA
OMpenelsieIcs ero NOJOKEHHEM B JIEKTPOXUMHYECKOM ALY
HanpsokeHnit (eM. pasinen 7 «MeTanne):

Li, K, Ba, Ca, Na, Mg, Al, Zn, Cr, Fe, Ni, Pb,[H], Cu,
Ag, Hg, Pt, Au

B 5TOM psify aKTHBHOCTb METALJIOB YMEHBIUAECTCS CIEBRA
HaIpapo.

Pazbasneknas cepuaa kucrora H,S50,, xnoposogoponuas
kucxota HCl # apyrée B3aHMORCHCTBYIOT ¢ METANIAME, KOTO-
PHIE HAXOAATCA B WICKTPOXMMHUYSCKOM DSITY HaTIpSRCHUH Te- -
Bee Bomopoaa. B peaynprate peakllui o6pasyloTcd COMb K ra-
3006pa3Hblii Bogopod. Hanpumep:

a) H,80, + Zn = ZnSO, + H,T

2H' + Zn® = Zn*" + H,";

6) 2HCI + Mg = MgCl, + H,T

VYKazaHHRHE KUCTOTH HE BaMMONeHCTRYIOT ¢ METALAaMH,
KOTOPRIC HAXOOATCA B SASKTPOXHMHUICCKOM DALY HanpmKeHUH
mpasee Bomopona. Hampumep: Ag + HCI =,

KonnenaTpuposapHag cepsan kncaota H,S0, n azoman kuc-
Jota HNO, n1000it KOHLIEHTpaUMH ABTAIOTCA KUCI0TAMU-OKHC-
JIATENISIMH ¥ NIPOSRNAIOT 0CO0bIe CBOMCTEA B peaKIUaX C MeTamt-
JAMM, KOTOPEIE TOAPOGHO PACCMOTPEHE! B pasaese 8.
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Hoayuenue kuctom

1. BecKuCNOpOaREIe KMCIOTH! HONYYAOT NYTeM CHHTe3a WX
M3 ITPOCTBIX BELIECTB M TIOCIEAYIONIMM DACTBOPEHHEM IOy EH-
HOr'o TIpOIYKTa B BOJE. '

Hememann + H,= Bodopoonoe coedunenue nememaiia,
e nemertannst: Fy, CL, Br, L, §, Se.
H, + Cl, =2HCI

2. OKCOKHCAOTH TONYYAI0T B3aUMONEHCTRIHEM KUCNOTHBIX,
OKCHAOB C BOJOIA.

Kuciomnuwiii oxcud + H,Q = Oxcoxucioma
SO, + H,0 = H,S0,.

3. BonbUiMHCTBO KMCIIOT MOXHO ITOMYIHTE B3aHMOAEHCTBH -
eM coneli ¢ KUCIoTaMH.

Coaw + Kucroma = Coas + Kucaoma
2NaCl + H,80, = 2HCIT + Na,S0,;

KDHCT.  KOHIL

Na,Si0, + H,80, = H,Si0;4 + Na,S0,

ITOT C1oco0 KCNOALIYETC L5 TONYUeHUS NeTYYUK U TPYL-
HOPACTBOPUMBIX KHCIOT,

Bonpocu 0an xonmpoan

. Kaxne dusuveckue cROUCTBL MMEWT KHUCIQTH?

. KaK KHCIOTH M3MeHSIOT IRET HHAWKATOpOs?

. Y10 Taxkoe peaxuus nedtpanusanuu?

. Kak KHCIOTH B3aHMOAeHCTBYIOT ¢ OKCHAAMH, OCHOBAHHIMH,
aMQOTePHBIME 'HAPOKCUIaMu U conasMu? TlpuBeaurTe mpH-
MEPEL.

. Kax xk#cnoTsl B3auMoneicTByoT ¢ MetannaMu? IIpusenuTe
HpUMEDBL. - :

6. Kakue crocobal nonyseHus KHCHoT Bui 3Haere? Hanuuiure

YPABHEHUA peakiumil ¥ HAZOBUTE MONYUEHHBIE KMCIOTHL.

o R —

L

Ynpaxcuenus u 3adawu dax camocrmosmeasnon pabornist

1. C xakumMu m3 cnegyrwownx metamnos; Al, Fe, Zn, Au, Mg, Hg,
Cu, Ni — pearupyer pasbapileHHas cepHag xucnora?
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Hanuuure ypagHeHHs peakulil B MOJEKYIAPHOM M HOHHOM
BHJE. Hazopure NMOJAYYCHHBIC BemiecTBa. .

2. Hanummute ypansHeHHs peakiMil cleayoUlHX NpeBpanieHun:

a) § — 50, - S0, — H,80, — BaS0,;
) P - P,O; - H,PO,;
B) N;O; —» HNO; = Cu(NO,), —» Cu(OH), — CuO,.

3. Hanuninre MOASKY/ISIPHLIE M MOHHBIE YPAaBHEHKA peakuuit
MEXAY:

4) XJOPOBOIOPOTHON KHCIOTOH M THAPOKCUAOM MArHus;
0) a30THOM KUCAOTOH M FHAPOKCUAOM KallKi;

B) a30THOM KHUCAOTOH M M'UJPOKCHAOM LIMHKA;

r) cepHoii KucioTod u runpokcusom meau (10);

) a30THOM KMCMOTOH M ruapokcuiaom xpoma (1I1),

4. C KakyMMH H3 ClefyloluxX BellecTB OyJeT peardpoBarh COIs-
uas kucrora: N,Os, Zn(OH),, Ca0, AgNQ,, H,PO,, H,50,?
Hanuurute ypasHeHUs peakuuil B MONEKyNSAPHOH U HOHHOH
hopmax.

5. C kakuM¥ H3 CAeLyOIOUX BellecTs OyIeT pearnpoBarh cep-
Huctas kucaora: K, H,0, NaOH, Cu, BaO, CaCO,,
Ca(OH),? Hanumute ypaBHelHs peakKUuil B MOJAEKYIADHOM
1 HOHHO#N dopMax.

6. C KakuMH U3 CHeIyIOIIHX BelleCTB OYAeT pearupopath pas-
GasrenHas consHaa xucnora: KCl, KOH, K,50,, BaSQ,, Fe,
Fe,0;, Ag, Ag;07 Hanumure ypaBHeHHs peaKuHﬁ B MONEKY-
NEpHOH ¥ HOHHON dopMax.

7. C KaKHMH M3 CleoYIOUIUX BelecTE 6YIeT pearuposarh pas-
famiiennan cepuast Kucnora: Mg, Ca0, Ca(OH),. CaCO,. Hg,
Al, ALO,;, AI{OH),, Ba{NQO,;},, Cu(OH),?” Hanumure vpag-
HeHUA PeakllWil B MOJIEKYNADHON M UOHHOH dopMax.

8. Cxonbko rpamMoB oprodocdopHoil KHCI0TH Nony4aeTca npy
pacTBopenuy 284 r P,O; B Bone?

9.K I n 10%-ro pacteopa H,S0O, {p = 1,066 r/ma) noGasunn
50 r KOH. Kaxopa cpeaa noay4eHHOTO PacTBOpa: KHCnas,
mienouHasa, HelirpanbHag?

10*.Cxonpko nutpos oxcnna asora (II) Betaensgercs npu odpa-
Botke 25,6 r menn 220 M 15%-ro pacTBOpa a30THOH KHCHO-
Tt (p = 1,12 r/mi)?

11*.Ha cmeck Meou 1 okenga Meau (II) Maccoit 75 r nomekcreo-
BATTH H30OLITKOM XoHueHTpuposauHo#t HNO,. IIpu stoMm ob-
pasopanca rad oopeMoM 28,88 1 (u. v.). OrnpeaenuTte Macco-
BYIO pofo okeuna meau (11) B ucxogHoit cMecH.

* [Ipu pemennn sagay Ne 10, 11 cleayer BCOMHWTh XapaKTep B3anMo-
ReifcTBHA a30THOI KHCACTR ¢ Metamiamu {cm. § 8.7).
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§ 6.3. AmdoTepHbIe THAPOKCHABI, AX CBOMCTBA

Duzuyeckue ceolicmea

Bce aMmdoTepHBIe THIPOKCHIB — TREPABIE BELIECTBA, HE
pacTROpVMEIE B BOZEe. Kak nparyio, amMQOTSpHBIE INIPOKCH-
ZIbl HMEKOT DesIbiid 1BET,

Xumuueckue ceviicmsa

B He#dTpanshoii cpede (yHcTasa Boga) aMdoTepHble rHapo-
KCHIIB TPAKTHYECKHE HE PACTBOPSIOTCH B HE TUCCOLUMMPYIOT HA
HMOHEL

OHM PacTBOPAKOTCA B KHCIOTAX Y 1enouax. Aucconmaiiio
aM(OTEpHLIX THAPOKCHAOB B KUCIIOH H MIEIOYHON Cpelax Mox-
HO BBIPA3HTh CAEIYIOUIMMU YPABHEHHIMMU;

H" OH"
Zn** + 20H- = Zn(OH), = 2H"+ ZnO,*"
H* OH~
Sn?" +20H" = Sn(OH), = 2H' + SnO,>
" OH™ ’
Pb** + 20H- = Pb(OH), < 2H'+ PbO,>
H* OH~
AP* +30H™ = AI(OH), = H'+ AlO,” + H,0
H OR"

Cr*+30H = Cr(OH); = H'+Cr0, + H,0
AmdoTepHbie THIPOKCHABL B3aUMOACHCTBYIOT KaK C KHCNO-
TaMH, TAK ¥ €O HIEI0YaMu, oDpasys colib ¥ BOIY.

Bagumedeiicmaue ampomeprvix 2udpoxcudos ¢ xuciomamu

1. Zn(OH), + 2HCl @ ZnCl, + 2H,0
Zn(OH), + 2H* 2 Zn*" + 2H,0

2. Sn(OH), + H,;S0, ¢ Sn30, + 2H,0
Sn(OH), + 2H" = $n*" + 2H,0

3. Pb(OH), + ZHNO, » Pb(NQ,), + 2H,0
Pb(OH), + 2H* « Pb** + 2H,0

4, AOH), + 3HCI = AIC}, + 31,0
Al(OH), + 3H* = A" + 3H,0
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5. Cr(OH), + 3HNO, = Cr(NO,); + 3H,0
Cr(OH), + 3H" = Cr’" + 3H,0

Bsaumodeiicmsue ampomepnsix eudpoxcudos co uiesoHamu

[. Cinapnenne amoTepHBIX THIPOKCHIOB ¢ TBEPALIMH
WeA09aMn:

-
a) Zn(OH), + 2NaOH = Na,Zn0, + 2H,0;

- [uukar Hatpua

e
6) Al{OH}, + NaOH = NaAlO, + 2H,0,
MeTaanroMUHAT
HaTpHs

ynu AIOH), + 3NaOH = Na,Al0, + 3H,0
OpToanioMHHAT
HaTpHA
2. TIpn B3anMonefcTBEM aMGOTEPHLIX THAPOKCHIOB € H3-
GHITKOM PACTBOPOR mefogedl o0paszyoTea MHIPOKCOKOMILICK-
CHEIE COCIMHEHU:

a) Zn(OH), + 2NaOH = Na,[Zn(OH),]
' Terpam,_npoxcouﬂﬂ KaT HaTpHa
Zn(OH), + 20H™ = [Zn{(OH),}*;

¥

6) Sn(OH), + 2NaOH = Na,[Sn(OH),]
TGTD&T'HJI})OKCOCTaHHHT HaTpusa

Sn(OH), + 20H- = [Sn(OH)4*;

8) Pb{OH), + 2NaOH = Na,{Pb{OH),]
TeTparuopoKCcOmIMEOMT HaTPHs
Pb(OH), + 20H™ = [Pb(OH).[*;

I} B 3aBUCUMOCTH OT KOHIEHTPAIMM PACTBOPOB LUEIOYH 1
COOTHOILIEHUs PEATEHTOB rEIPOKCHI ATIOMUHUA MOXET oBpa-
30BaTh ABA I'MIPOKCOKOMIUIEKCA:

Al(OH), + NaOH = NalAI(OH),]
TerparnapokcoanOMUHAT HATPHA

AOH), + OH™ = [A(OH),]" u
AI(OH), + 3NaOH = Na,[Al(OH)]
Fexcarm[poxcoamouuﬂarr HaTpHA

AYOH), + 30H" = [AOH) ]
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1) Cr(OH); + 3NaOH = Na,[Ci(OH),]

[ekcaruapoxkcoxpoMuT HaTpHs

Cr(OH), + 30H™ = [Cr(OH){])*~
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Bonpocy: dan xoumpoan

. Kakue dusieckue cBoifcTBa HMEIOT aMboTepHBIE THIPOKCHABI?
. Kak amdorepHsie rufipOKCHAR! IHCCONMHUPYIOT B KUCILIX H

HIeNOYHEIX cpepax?

. Kak aMdboTepHbIe THADOKCHIN BIaUMOXSHCTRYIOT ¢ KHCHO-

TaMu? FlpUBeANTE NPUMEDHI.

. Kax amdoTephbic THAPOKCHAB BIaMMORERCTRYIOT €O Leno-

yamMu? IlpuBeauTe IpUMephl.

Yapaxcuenun y zadauu dan camocmoameaviold padomnt

. Hanmmmure ypasHeH#HA peakUMil NoOJIyYeHHA THAPOKCURA

LHHKA, €CITH HCXOAHBIM BELIESCTBOM ABIICTCA OKCHA LIHHKA.

. Hanuunre cxemy aucconwanun rugpokcuga xpoma (III), a

TAKXKe MOJEKYIAPHOE H HOHHOE YPaBHEHUSA peakuuil pacTeo-
PEeHHA ero B:

a) a30THOH KUCHoTE;

6) pacTBOpe THOPOKCHAA HATpHA.

. C Kak¢¥MH M3 CIeIyWIUHX BElleCTB PearupyeT THAPOKCHE

upmka: KCl, HNO,, KOH, KNQ;, Al, H,0? Hanumure ypae-
HEHHA PeakUUil B MONEKYIAPHOM ¥ HOHHOMH dopMax.

. MoXHO M OPHIOTOBUTE PACTBOPLI, KOTOPRIE COAepPNaTH 6L

onHoBpemeHHo: AICH ¥ NaOH; Al(SO,), 1 Ba(NO,),; KAIO,
w HCI? Oteer MoTUBMpYVTe, COCTARLTE MONEKYNApUbLIE ¥
UCHHBIC YPaBHEHHA COCTBETCTBYIOIIMX PEaKIIMii.

. Hanyminrte MoneKynspHble ¥ MOHHbBIC YPaBHeHUa Peaknuii

CAEAYIOIIVX NpeBpalleHuil; -
Al = ALD, — AL(S0,); —> AHOH), - KAIO, - Al(OH); —
- Al,O,.

. CRonbko MummamuTpos 54%-1o pactsopa KOH {(p = 1,59 r/mn)

Tpebyerca /U B3aMMOOEHCTBUS ANIOMHUHMA CO LIENOYLIO, B
pe3ynLTaTe KOTOPOTO HONYyuaeTcs 1| M° BOAOpoAa M obpasyeT-
cs K[AI{OH),)?

. CocTaBeTe MOTEKYNSIpHBIE U WOHHBIE YPABHEHHS PeaKIHil

pacrBopeHus ruapoxcuaa xpeMa (I11) Cr(OH); B pacTBopax:
H,80,; NaOH. Ckonsko rpammoB Na[Cr(OH),} o0pasyer-
cf, €CNH B peakuulo BcTyrnaeT 32 r rHApoKcHaa HaTpus?



§ 6.4. Coam, X cBOICTBA M MoJY4eHHE.
T'eneTH9ecKad CRA3bL MEKIY BAKHERIHMMHA
KN4CCaMH HeOpPTaHHYeCKHX coelIHHeHHH

Duzuneckue cevlicmea

BOJIBIIMHCTEO CONeH — TBepIbIC BEUIECTBa OCJIOTO BETA:
KNO,, KCl, NaCl, BaSO, u 1p. .

HexoToppie CONM MMEWT Okpacky. Hanpumep, ZTAxpoMar
kanusa K,Cr,Q; — opanxeporo, xpomat Kanus K,CrO, — xen-
Toro, cynsdar Hukend (11) NiSO, — seneHoro, xiopun Kodansra
(II1) CoCl; — posororo, cynedun Meau ([T} CuS — yepuoro
LReTA. :

Ilo pacTBOp¥IMOCTH B BOZIE COJM MENATCA Ha PACTBOPHMBIE
B BONE (p), MATOPACTROPUMEIE B BOAES (M) H HEPACTROpUMEE (H).

PacTBOPKMOCTE B BOJE BAXKHEHIIMX COJieH yKaszaHa B Tab-
JIAIIE PACTBOPHMOCTH,

Xumuyeckue ceolicmea

1. PactBOoprMbIe CONMK B BOTHBIX PACTBOPAX THCCOLMUPYIOT
Ha HOHLI:
a) cpelHMe COMM TUCCOLMHMPYIOT HA KATHOHBLI METANIOB U
AHKOHBI KVMCIOTHEIX OCTATKOR:
KCl = K" + CI’
NaCN = Na" + CN~
Ba(CH,C0Q), = Ba®* + 2CH,C00;
6) KMCNBIE CORNM JUCCOUUUPYIOT Ha KATHOHBL METaina u
CIIOKHBEIE AaHHOHEL: _
KHSO, = K" + HSQ,~
NaH,POQ, = Na* + H,PO;
Na,HPO, = 2Na* + HPO:;
B) OCHORHBIC COTM JUCCOUMUPYIOT Ha CNOXHEBIE KATHOHET 1

AHKOHBI KMCIOTHBIX OCTATKOB:
AJOH(CH;CO0), = AIOH? + 2CH,CO0O~
Al(OH),CH,COO = Al(OH)f + CH,CO0O™
2. Conu B3aMMOIEUCTRYIOT C MeTaliaM¥ ¢ 00pa3oBaHHeM
HOBOIA COJNH X HOBOro MeTaa. JlJaHHBIA MeTAIU1 MOXET BhITEC-

HATL U3 DACTBOPOR CONe¥H TOABKO TE METaNJibl, KOTOPDBIC HAXO-
OATCA NMpapee €r0 B AJICKTPOXMMHYCCKOM DALY HaHpH)KCHHI‘;i.
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Me(1) + Com(l) = Me(2) + Coan(2),

rae Me(1) — Gonee akTupHBIi MeTamt, yeM Me(2). -

Hanpumep, peakiivs B3auMOIeHCTBHA PACTROPA Cy/Ib(aTa
MepH (11) ¢ MeTaINUYIeCKHM XKeAe30M MALT C BHIACISHREM Me-
TATHYECKOH MeIH:

CuS0, + Fe = FeSO, + Cu
Cw** + S0i” + Fe' =Fe®* + SO{ + C
Cu* + Fe' = Fe™* + Cu’

Keneso BpITeCHsET MEIE M3 PACTBOPA COJI METH, TIOTOMY YTO
XKeneso — boliee AKTHBHbBLIA METAIN, YEM MEXD,

3. PacTBopsl coneli B3aMMOAGKCTRYIOT ¢O IIEI0YaMH ¢ 0f-
Pa30BaHUEM HOBOH COTH M HOBOTO OCHOBaHMA. Peaxiiusa Bo3-
MOXHA, SCHY 00paIYIOUIcecs OCHOBANNTE WITH ofpasyiomancs
COJIb BRHIIAAAIOT B OCAI0K.

Pacmeop + Pacmeop _  Hosan + Hosoe
oAy UEAQHU cons OCHOGAHUE
Harmpymep:

a) FeCl; + 3KOH = Fe(OH);! + 3KClI
Fe'" + 3CI™ + 3K" + 30H™ = Fe(OH),d + 3K* + 3CI"
Fe** + 30H™ = Fe(OH),l,

6) K, O, + Ba(OH), = BaCO,! + 2KOH
2K* + CO,*” + Ba™ + 20H™ = BaCQ;d + 2K* + 20H"
Ba*' + CO; = BaCOd '

4. Cony B3auMOIEHCTRBYIOT C KACKOTaMHA ¢ 00pa3oBaHueM

HOBOI bosiee €1a00H KHCIOThI WIH HOBO HEPACTBOPHMOMH COJTH.

Coav + Kucaoma = Coas + Kucaoma
Hanpumep:
a) BaCl, + H,SO, = BaSO,l + 2HCI
Ba®* + 2CI" + 2H + SO~ = BaSO,l + 2H"* + 2CI~
Ba’* + SO =BaS0Od _.co,
&) Na,CO, + 2HCl = 2NaCl + H,CO,

e
COJ +2H' = CO,T + H,0 H,0

Y1pn B3auMOneHCTBHM CONK ¢ KMCNOTOI, oDpa3ymolei JaH-
HYIO COMb, MOAYIACTCA KHCTAaR COMb (3170 BO3MOXHO B TOM CHy-
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yae, eClH CONMb OLPA30BaHa MHOTOOCHORHOM KHenoToit). Ha-
TIpHuMep:
a) Na,§ + H,5 = 2NaH$
2Na' + 8~ + H,8 = 2Na" + 2HS~

S + H,S = 2HS;
6) CaCO; + CO, + H,0 = Ca(HCO,),
(H,CO))

CaCoO, + CO, + H,0 = Ca** + 2HCO,”

5. Conu MOTYT B3aMOIEeHCTBOBATE MeXKIY OG0 ¢ 0bpazo-
BaHHEM HOBBIX CONIEM, eC/TH OTHA M3 COMell BRITIANAET B OCANIOK.
Coav’ + Coas” = Comn™ + Com”™

Hanpumep:
AgNO, + KCl = AgCll + KNO, _
Ag* + NO;” + K" + CI" = AgCll + K* + NO;~
Ag" + ClI" = AgCld
6. MHorure cofay pasiaraiTcs Hpi HAIpEeBaHKH. Xapakrep
TEPMHYECKOT0 Pa3NlOXKEHNs PasNHYHEIX collel obcyXnaerca B
pasgenax 7,8. HuxXe IpUBOAATCA NUINE OTACABHEIE IPAMEDH;
t.
s
2NaNO, = 2NaNoO, + 0,T

7. OCHOBHEIE COJIE B3aMMOAEHCTRYIOT ¢ KMCIIOTaMH ¢ 00-
pazoBaHMeM CpeIHUX CONEl ¥ BOMBL.

Ocnosnas cons + Kucnoma = Cpednas cone + H,0
Hamnpumep:
a) CuOHCI + HCI = CuCi, + H,0
CuOH' + H' = Cu** + H,0;
0) Te(OH),NO, + HNG; = FeOH(NO,), + H,0
Fe(OH)," + H" = FeOH*" + H,0,
FeOH(NO,), + HNO, = Fe(NOy, + H;0
FeOH* + H* =F¢** + H,0
8. KucIble cony B3aMMOAEHCTBYIOT ¢ pacTBOPHMBIMH OCHO-
BaHWAMH {ien0uaMul) ¢ 06pasuBaHHeM CPEIHHX COMeH H BOADI.
Kucnasa coav + Pacmeopumoe ocHOBaHUE (eaovs) =
= Cpeduas cons + H,0
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Hanopumep:

a) NaHSQ, + NaOH = Na,S0, + H,0
HSO; + OH™ = SO; + H,0;

6) KH,PO, + KOH = K,HPO, + H,0
H,PO; + OH™ = HPO; + H,0,
K,HPO, + KOH = K,PO, + 1,0
HPOI™ + QH™ = PO} + H,0

Hoayuenue coneii

Bce cnocobel nOTyYeHHs COIEH OCHOBAHB HA XHMWUECKUX
CBOMACTBAX BAXKHEHIIIHX KI2CCOB HEOPTaHNYEeCKMX COeTMHEHMIA.

Jecars KIaccueckix criocoboB NONYUeH|s conelt peacTas-
JieHHI B TaOA. 25. PacCMOTPHM HX HA KOHKPETHBIX IIPUMEpaX
(nopAIOK paccMOTPeHUSA COOTBETCTRYET HOMEPAM B TabmuLe ).

Tabruya 25
OcHoBHEBIE CIOCODLI MOMYYEHHA conei
Hewe- K{ICHOT— Kucnora Coms
T [ HBIE OKCHI
MeTan Cons _ Cons+ ... Cons + Metammn
{10} (8) (%)
QcHOBRETH _ Conb Conb + Bogia _
oxcuz @) 3)
Ocsosase]  — Conp+ Boga| Cons+ Boga |Cone+ ocHoBanMe
2 (1) &)
Coms _ _ Cons + Kucnora Come + conk
(&) a_

1. BzauMOIeHCTEHE OCHOBAHUI ¢ KUCIOTAMM:
Ocnoeanue + Kucaoma = Coav + Boda

Hampumep:
NaOH + HCI = NaCl + H,O

Cu(OH), + H,;80, = CuS0, + 2H,0

2. BaaumoneicTBHE OCHOBAHMIT ¢ KMCEOTHBIMHM OKCHIZMH:
Ocnosanue + Kucaomnuwiit oxcud = Coav + Booa
Hanpumep:
Ca(OH), + CO, = CaCO; + H,0
2ZNH,OH + 50, = (NH,),;S0, + H,0
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3. BzaumongeiicTBie OCHOBHBIX OKCUIOR C KUCIIOTAMH:
Ocrognubtti oxcud +  Kucnoma = Coas  + Boda
Hanpumep:
BaO + H,50, = BaSO, + H,0O
Cu0 + 2HNO,; = Cu(NO,), + H;O

4. B3anMoaeCTBHE OCHOBHEIX OKCHIOB ¢ KUCHOTHBIMH OK-~
CHIaMH!

Ocrosnutit okcua +_ Kucaomuuiit okcud = Conb
Hanpamep:
CaO + CO, = CaCO,
ZnO + 8O, = ZnSO,

5. BsanmoneiicTBie pacTBOPUMBIX OCHOBAHMA (1ueTOuei) ©
COJIMHL -

Pacmeop +' Pacmeop
weroui coau

Hanpumep:
3NaOH + FeCl; = 3NaCl + Fe(OH),!
Ba(OH), + Na,S0, = BaSO, + 2NaOH
6. B3auMoneiicTBHE COJEH ¢ KHCIOTaAMU:

= Coms + Ocuosanue

Coas + Kucroma = Coas + Kucroma
‘Hanpumep:
AgNQ, + HCl = AgCIl + HNO,
BaCl, + H,SO, = BaSO,{ + 2HCI
7. BaauMoneiCTBIE ARYX CONCH MEXRY coboki:
Cons’ + Coas” = Con™ + Cons™
Hanpumep:
AgNO, + NaCl = AgCIl + NaNQ,
Na,CO, + BaCl, = BaCO,| + 2NaCl
8. ByauMoneiicTsre MeTa/JIOB ¢ KUCTOTAMMU:
Me + Kucaoma = Coas + H,T

Bonopon BRIENAeTCA NIPM B3aUMOICHCTBHY METANOB O
BCEMU KHCJI0TaMH, KpoMe a3oTHo# xuenotel HNO, 4 koH11eH-
TpHpOBaHHO ceproii Kucnotsl H,50,.
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Hampumep:
Mg + H,S0,; = MgSO, + H,T
Zn + 2HCl = ZnCl, + H,T
9. BzauMojieifcTBYE METAIIOR ¢ PACTBOPAMH COACH:

Pacmeop _  Pacmeop
Me(l)  + . coru (1) coau (2) + Me(3)

Me( 1) nomxeH OLITH DONEe AKTUBHEIM METAIUTOM, deM Me(2).
Hanpumep:
Cu + HgClL, = CuCl, + Hg
Zn + Cu(NO;), = Zn(NO,), + Cu
10. B3auMoeiicTBHE METANLIOB ¢ HEMETAILTAMH
Me + HeMe = Conb

Hanpumep:
/
Cu + Cl, = Cu(Cl,
Fe + S = FeS

KpoMme oTix 061X ClIoco00B MoNyyeHIA COTel BO3MONHE]
H HEKOTODPDIE YAaCTHDIE CIIOCOOBI:

1. BaauMopeCTBYC METANIIOB, OKCHIL ¥ THAPOKCHAR KO-
TODBIX ABISIOTCH aMOTePHBIMY, C PACTBOPHMBIMH OCHOBAHU-
MU (IEN0YaAMAY:

Me + Pacmeopumoe ocrosanue (weaous) = Coas + H,T.

Hampumep:

p
Zn + 2NaOH = Na,Zn0, + H,T

C BoAHBIMM pacTBOpPAaMM LLIETOYEH PEAKIUA MIET O ypaB-
TEHIO;

Zn + 2NaOH + 2H,0 = Na,[Zn(OH),] + H,T

2. CrutapieHue conel ¢ HeKOTOPAIMH KHCIIOTHEIMM OKCHIAMU

3

t
Coas + Kucaomuwit oxcud = Coas + Kucaomuwiii oxcud

Hanpumep:
t‘
K,CO; + 8i0, = K,Si0, + CO,T
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3. BaauMOneHCTEME PACTBOPHMEIX OCHOBAHUIA (LUenouei) ¢
TATOTCHAMH:

C1} + 2KOH KCI' + KCI'O + H,0

3Cl, + 6KOH = 5KCI + KCIO, + 2H,0
Br, + 2NaOH = NaBr + NaBrO + H,0

4. B3auMOICHCTBYE FANOTeHHAOB ¢ TATOreHAMM:
Coab + Hal,(1) = Coab + Hal,(2)

Hal,(1) — Gonee aktueHbIl, yeM Hal,(2). -
OxucnurenbHasg aKTMBHOCTE FAAOTEHOB YMEHBUIAETCA B
pany: F;, Cl, Bry, L,
2KBr + Cl, = 2KCI + Br,
2Nal + Br, = 2NaBr + I,

Ha Xonony

Tenemuvecxan cea3v mexcoy saxcrelimumu
KAGCCAMU ReOP2aHNHecKux cOeOurHenull

CBA3b MEXIY KJIACCAMH HEOPTaHMYECKNX COEMMHEHUIH, KO-
TOpas OCHOBAHA Ha MOMYYEHHUH BEIIECTB OJHOTO Klacca W3
BEILECTB IPYTOrd Knacca, HassiBaeTcd reneTHueckoil. [pen-
CTABJIEHHA HIDKE CXeMa WILTIOCTPUPYET 3TY CBA3L!

METall f I HEMETANN I

F Y
+Q, +0,
L
I OCHOBHBIN OKCHA J—n——-l KHCIOTHBEIA OXCHI I
Fy Fy
+H,0 +H,0

|OCHOBaHH8=

‘\@/

i

KKBCI0Ta
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BoinonHeHAe TANOBOTO YOpaKHEHHUA

Hanuiiate MONEKYNAPHLIE H HOHHBIE YPaBHEHNA peaKilHi, nmpu
TOMOIIA KOTOPLIX MOXHO OCYLIECTBUTH CHEOYIOLIHE NMpeBpae-
HHA:

Fe(OH), — Fe;0; — Fe,(50,); — Fe(OH); —

— FeOH(NO,), = Fe(NO,),

Pemenue:
1. TlonyunuM okcun xeneza (111}

P
2Fe(OH), = Fe,0,+ 3H,0
2. Heitctys Ha okcun xeaesa (II1) cepHoit XUCAOTOH, TOIYIHM
cynbdar xenesza (II):
Fe,0, + 3H,80, = Fe,{(SC,); + 3H,0
Fe,0, + 6H" + 3S0;" = 2Fe* + 3507 + 3H,0
Fe,0, + 6H" = 2F¢*" + 3H,0 _
3. Tuppoxcun xenesza (III) Fe(OH), monyyuM, aeiicTpyd Ha pa-
CTBOP COJIM PACTBODOM HIENOYH:
Fe,($0,); + 6NaOH = 2Fe(OH)4 + 3Na,S0,
2Fe*™ + 380} + 6Na* + 60H™ = 2Fe(OH),! + 6Na* + 380
Fe’* + 30H™ = Fe(OH),l
4. YrobH NoIyyuTh OCHOBHYIO CONb, MofeiicTeyem Ha Fe(OH),
A30THOM# KUCAOTOH, B3ITOH B KOJKUYECTBE, AGCTATOUYHOM Eif
3aMeHEl IBYX TUAPOKCHIHEBIX FPYTIN HA KMCIOTHBIE OCTATKH, T. €.
Ha oauH Mons Fe(OH); — nea Moma HNO;:
Fe(OH); + 2HNQ, = FeOH(NO,), + 2H,0
Fe(OH), + 2H" + 2NO; = FeOH™ + 2NO; + 2H,0
Fe(OH), + 2H* = FeOH* + 2H,0
5. JAna monyyeHHd HOPMAaNBLHONM CONH K OCHOBHOM cONH npuda-
BUM HeoOXOAMMOEe KOJAWYECTBO KHCAOTH (HAa OOMH MOJb
FeOH(NO,); — onus Mone HNO,):
FeQH(NQ,), + HNO; = Fe(NO,); + H,0
FeOH* + 2NOj + H" + NO,” = Fe’™ + 3NO; + H,0
FeOH* + H" = F¢*" + H,0

Bonpocwu 048 xormpoan

1. Kakne ¢H3nueckne CBOMCTBA cOeil Bul 3Haere?
2. Kaxk pa3gensiroTcd COMM 110 pacTBOPHMMOCTH B Boje?
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L B

. Kak ZMcCOMUMpPYIOT B BOME HOpPMadbHbie COau?

. Kak ppccouuupyior B Boe KHCHBE COMH?

. Kax muccoumupyroT B BOfe OCHOBHLIE COnM?

. Kak BzammopeiicTeytor conu ¢ Metananamu? Hpuseaure npu-

MepbL.

. Kak B3anMogeiicTBYIOT cond ¢ kKucnotamu? TlpusefuTe npu-

MepBhl.

. Kak p3auMoneiicTBYIOT conu ¢ ApyrumH consamu? Tpusein-

Te TIPMMEPHL.

. Kakue ¢rzocobml nonydeHus coueit Bul 3Haete?
. Hro HA3LIBAETCA FeHeTUYECKOH CBA3BI0 MEXIY KAaccaMu He-

OpPTaHHYECKHX COeTHHeHMid?

Fadann & yrpamcReNuR OAR CAMOCIORMEILRON PAboTol

. Cocraprte YPABHEHUS pPeaxkiNii MeXay KHCAIOTaMH M OCHOBAa-

HUAMH, NTPABOJALINX K 06pa30BaHHIO CIedYOUWHWX COJieH:
Nl(NO3)ZJ Kzs NBHCOJ, NazHPO4

. Cocrapire hopMyIIEl OCHOBHEIX Xn0puaoB xene3a (111) u ypas-

HeHHS peakl#il (B MONEKY/ISIPHOM H MOHHOM BHIE) TIpeBpa-
eHNd ITHX cOell B HOPMAILHYIO CONlh — XJIODHA XKeje3a
(111).

. CocTaBere ypaBHEHHA peakKuWi MOMYy4eHWs KMCHBIX coneil U3

CEPHHUCTOH KHCIOTH M THAPOKCHIOB HATpHA M Gapus.

. Cocrappre ypaBHEHHA peaklUi noayd4eHHd conel:

a) ruapoxcoxnopuaa Gapus;
6) runpokcocynndara xenesa (¥11)
¥3 COOTBETCTBYIOIIMX KMCIOT M OCHOBAHMIA.

. CocTaBpTe MOAEKYIAPHBIE ¥ HOHHBIE YPABHEHHY DeaKIlHi, ¢

MIOMOIIBK) KOTOPRIX MOXHO OCYIIECTBHTE IIPERPAESHHA:
Ca —» Ca0 — Ca(OH), — CaCO,; — Ca(HCO,)..

. CocraBere MONEKyJApHEIE ¥ UOHHBIE YPaBHEHHs peaklyid, c

NOMOWBK KOTOPBIX MOXHO OCYIICCTBHTL npeBpameHHﬁ
Zn = ZnSO, — Zn(OH), - ZnOHCI - ZnCl,.

., CocTapsTe MOJIEKYIAPHBIE M MOHHEE YPAaBHEHUA Peaxkimii, ¢

MOMOILBI0 KOTOPBIX MOXHO OCYLIECTBHTEL NIPEeBPaIlleHHA:
Al — AL(S0,); > Al(OH), - AI(OH),C! — AICL,.

. CocTrapbTe MONEKYAAPHbIE ¥ MOHHEIE YDABHEHHS PeakuMi, ¢

TICMOLISI0 KOTODHIX MOXKHO OCYIIECTBHTE IpeBPAlleHH:
Cu — Cu0 — Cu{NO,}; - Cu(OH), —» CuO.

. CocraBnTe MOJIEKY/ISIDHBIE M HOHHbIE YPABHEHMA peakuwmii, ¢

HOMOLLBI0 KOTOPLIX MOXHO OCYIUECTEHTE NpeBpalieHHs
Na,SQO, — BasQO,

Na —» NaGOH /
\ NaCl — AgCl
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10. CocraBbTe MOJEKYNApHBIE U HOHHEIE YPABHEHHS peakuuii, ¢
MOMOIBI0 KOTOPHIX MOXKHO OCYHeCTBUTH NMpPeBpalleH:

S — 80; = 50, - H,30, —» X80, — BaS0,.

11. CocraBsre MonekynsapHbIE H MOHHLIE YPABHEHUS Deakiivi,
MOMOILE0 KOTOPBIX MOXHO OCYIIECTBUTE MpeBpatiedHs:
Cu(NQ,); - CuOHNO,; —» Cu(OH), —» Cu0Q — CuSQ,.

12. Cocrapere MONEKYNISIPHBIE ¥ MOHHbBIE YPABHEHHS Peakiluid, ¢
TIOMOILBIO KOTOPHIX MOXHO OCYLIECTBUTH NpPEBPaILeHHs:

P - P,0; —» H;PO, —» NaH,P0O, —» Na,HPO, — Na,PO,.

13. JaHBl W3BeCTHAK H CONSHAA KHCROTA. He pacxomys HUKAKHX

IPYFHX BEINECTR, NONYydHTe He MeHee |1 HOBLIX BEIIECTB, B TOM

upciae 4 TpocThix. HamMIINTe YpasHEeHHA COOTBETCTBYIOIIMX

PeaKIMil H YKaXKWTe YCIOBUA HMX IIPOTEKAHMA.

CoeqMHHTE CTPEIKAMH «IEMECTKH POMALIKH», KOTOPBIE MO-

TYT B3aMMOIEACTROBATE JIPYT ¢ Apyrom. HanmvuiuTe ypaeHe

HUA COOTBETCTBVIOIEMX DeAKIIHIA.

14

.

15. 1,563 r ¢cMecH xnopuga xeneza (III) o xnopuga amoMuHug
PAcTBROPWAH B Boae H mMpubaByiiz pacTBOP MMIEPOKCHIA KATHA
B M36LITKe. Brimapmuit ocazox oTdUALTPOBAAM, TIPOMBIIA B
npokanwin. Macca ero okasanace pasHol 0,640 r. Yro npex-
cTapaan coboil ocaloK Mociae MPOKaNHEaHNA? BHYHCIATH
COCTAB MCXOMHOM CMEeCH CONeif B MacCOBBIX JOJAX.

16. TToce noTpyXeHHst Xene3Hol nracTurel B 100 Mr 14,5%-ro
pactropa CuSO, (rnoTHoCTs pactsopa 1,10 r/cm’) Maccea maa-
CTHHB yBeawuwiack Ha (1,391 . Ckonbko rpaMMoB Xeleza
pcrynuno B peakuuio? Kakosa maccosas aona CuSO, B pa-
CTBOPE HOCHE 3aBepuieHus peaxuun?

17. UMeerca cmece Na,S, Na,50, u NaCl; m = 10 . CMech pa-
creopuad B BoAe. K nONy4YeHHOMY PACTBOPY OOGABMANM M3-
BurTox cyretbara menn (1), OGpazosancs ocagok; m =48 r.
Tlpn noBGapleHHH K HCXQIHOMY pacTBopy H3bbitka BaCl, o6-
pasoBancs ocamok; m = 4,66 r. OnpedeiuTe MacCOBEIE TONH
coneil B UCXOIHOI cMecH,
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Teer Ne 9
no Teme: «CBolicTBa ¥ NoIyIeHHe OKCHAOY,
OCHOBAHMMA, KHCA0T B COJSH»
{ Yucao npasusshbix omeemoe — 11)

Bapwanr 1

1. C xaKMM¥ U3 CTCAVIOLMX BelLCCTB MOXKET PearipoBaTh
okcua cepn! (VI)?
@  NaCl ®  Na,0
HNO; ©  Ca(OH), )
2. C KaKkuMy U3 CASTYIOUIUX REINECTB MOXET B3aMMO/eii-
CTBOBATH OKCHI LIMHKA?
H,O ® KOH
H,S0, O  AL(S0);
3. [Ipn B3aMOneHCTBHM KaKuX IBYX BEUISCTR NPOUCXORUT
peaxuusa HeHTpanau3aluy?
@ NaCl + AgNO, ® Fe(OH), + H,50,
® NaOH + HNO;, @ BaCl, + H,S0,
4, C KakUMH MeTa/UIaMM MOXKeT B3aMMOIelHCTBOBATEL pa-
cTBOP xtopHIa menm (11)?
@ Zn ® Hg
® F © Ag
5. Kakas Kucnota ofipasyeTcs IpH B3auMOIeHCTBUK OKCH-
na docpopa (111) ¢ Bonoii?
@  H,PO, ® HPO,
HPO, ' © H,PO,
6. Kakoit ra3 BrIAEAsCTCS IIPH B3aUMOJEHC TBUM pasbanieH-
HOM CepHOH KUCAOTH C kele3om?
@ H,S ® H,
® SO, © 80,
7. I1pu B3auMOIeHCTBMY PACTBOPOB KaKKX JBYX COJNCH pe-
axiMa ABngerca HeobpatnMoi?
® Na,SO,u KCt & K,;50, u BaCl,
®  Na,SO,u NHCI @ CH,COONa
" Cu(NO3)2

Bapuasr 11

1. C KakiMM M3 CNEAYIOHIMX BEIIECTE MOXET pearHpoBarb
okcHn aszora (115)?
@ CaCl, ® H,O

® H,S0, ® KOH 975



2. C kakaM# H3 CICAYIOUTHX BEIECTB MOXKET B3aMMOJEH-
CTBORATL OKCHI, HATpHA?
@ H,0 ® BaO
HNO; ) BaSOQ,
3. Ilpu B3auMOJECTBHH KaKUX TRYX BELECTB MPOHCXOIUT
peaxums Hefirpanvzanuu?
® Fe,0; + HCI ® Fe(OH); + HCI
FeCl; + HSCN © Fe + HCI
4. C KakMMH METANJIAMHM MOXET B3aMMOJLEHCTBOBATDL pa-
CTBOp HUTpara ceuHUA (11)?
@ Hg ® Zn
Au © Fe
5. Kakas kuciota MoxXeT 00pa3oBarbes TIPU B3aHMOJCH-
cTBnu okcuaa docdopa (V) ¢ Bogoii?
@A H,PO, ® HFO,
H,PO, [y HPO,
6. C Xakumu W3 METAUIOB MOXET BIaWMOISHCTROBATE CO-
JsHas Kuenora? ‘
® Mg ® Cu
® Pt © Ag
7. Tlpu B3anMOOeiCTBHH PACTBOPOB KAaKHX JIBYX COJICH pe-
aKIUA ABNSETCA HeOOpaTHMOoii?
@  Na;S0, u KCl
® Na,S0, u Ba(NO,),
Ca(NOy), u (NH,),CO;,
® NaCl u KBr

*§ 6.5. [MousTue o ABOIHBIX COMHX
H KOMILICECHBIX CoeTHHEeHHIX

Kpome paccMOTPeHHBIX BhILLE HOPMAISHBX (CPeaHUX), KHC~
JIBIX M OCHOBHBIX COJNEH CYILECTBYIOT TAKXKe HABOMHBIE H KOMII-
JekcHbie conn. Hanpumep: asoitasie conn — KAI(SO,),,
NH,Fa(SQ,),; xoMiuiekenste — {Cu(NH),180,, K, [Fe(CN) ],
Na;]AI(OH)).

Taxue coau 0bpalyIoTCsa HPH COCAMHEHUM HeHTPANbHBIX
MOJIEKYJI PA3HBIX BELUECTB APYT ¢ APYIOM:

K,80, + AL, (8Q,), = K,80,+ Al,(80,), = 2KAl(S0,),,
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(NH,),S0, + Fe,(50,); = (NH,),50, * F¢,(80,), =
= 2NH4F3(SO4)2,
CuSO, + 4NH; = [Cu(NH;),]SO,,
3KCN + Fe(CN), = K;[Fe(CN)gl,
Al(OH), + 3NaOH = Na,[Al(OH)].
ﬂBOﬁHbIﬁ COJTM OTJIHYAKITCSI OT KOMILICKCHBIX XapaKTCpOM
JIMCCOLMALIMN B BOIHBIX PAcTBOPax. JBOiiHbIE COMM IUCCOIH-

HPYIOT B GAHY CTYTICHD Ha KATHOHBI ofoux MeTannos (HJII'I Ka-
THOH B.MMOHHH) H aHHOHBI KMCJIOTHOMO OCTaTK4a.

KAKSO,), = K + A" + 2507,
NH,Fe(S0,), @ NH," + Fe' + 2805 .
KOMTIJICKCHBIE COMH TP JHCCOIMALHH 00PA3YIOT CAOXKHEIE

KOMTINEKCHBIE HOHBI, KOTOPBIE JOBOJBHO YCTOHMMBEI B BOJHBIX
pacTaopax: :
[Cu(NH,),]SO, = [Cu(NH,),]** + SO},
K,[Fe(CN)] = 3K" + [Fe(CN)]*".

Teopuio cTpoecHMS KOMIUIEKCHBIX COSTHHEHHI paspaboran
uBeiinapckuii xuMuK A. Bepuep.

CornacHo Teopiy A. BepHepa B HeHTpe MONEKYIL! KOMIUIEK~
CHOTO COEIHMHEHUS HAXOMUTCA LIEHTPATHHbIH HOH-KOMILIEKC000-
pazoBaTens, MOHAMM-KOMILIEKCOOODAIOBATENSIMH SBASIIOTCSH
HMOHBI MeTaoB, HanGonelyo cKIOHHOCTh K KOMILTEKcooGpa-
30BaHUIO MPOSABIISIOT UOHBI d-371€MEHTOB. BOKPYT LeHTpansHO-
ro HOHA-KOMITICKC000pa30BaTeNl HaXOAATCd IPOTHBOIOIONK-
HO 32pSKEHHBIE MOHBI WM HEHTPATbHEIE MONEKYThI, KOTOPbIE
HA3bIBAIOTCA AHTAHAAMH, M angénaamu (Tabi. 26).

Tabauya 26
THIBI KOMILIEKCHBIX COeTHHEHHI

HaspaHne KoMIUIEKCHBIX,
JTuarannse . Ipumeps!
cOeIMHeTHH

Tuppokeun-uonsl OH™ | nopokcoxominexen |Nag[Zn{OH),}

AHKOHBI KACIOTHEIX K,[Fe(CN),]
octatkos: CN 7, NO,", Amyiokomiaexes  |K [Hgly)
Cl", 1, Br_uzmp. - Na;[Co(NO,)4)
Hetrpansueie AMMMAKAThl [Ag(NH;),ICl

momexynsl: NH;, H,O AKBOKOMITIEXCHE [AI{H,0)]Ck
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Hon-xoMniaexkcoobpaszoparensb B JJUTAHAB! COCTABJISAIOT
BHYTPEHHI010 ¢hepy KOMTIIEKCHOIO COEAUHEHHA, KOTOPYIO 000~
3HAYAIOT KBaApaTHEIMKE cKobxaMH. YKcino xuraHaor (aameH-
JIOB), KOTOPBIE KOOPAMHUPYIOTCS. BOKPYT LEHTPATBEHOTO MOHE -
KOMILIEKC000pa30BaTe/sl, Ha3bIBAETCH KOOPIMHALHOHHBIM
yncaoM. Haibonee XxapakTepHelie KOOPIHAUMOHHEIE YHCTA LTS
HOHUB Pa3IUYHBIX METAILUIOB IPUBEHCHBI HUXE:

KoopanHauuoHHoe
gﬁcnou HoHbi-koMnIeKcoo0pa3oBaTenu
+
2 Cu', Ag', Au
4 Cu2+, C02+, AU3+, Zn2+’ Pb2+, Pt2+, A13+
6 Fe'*, Fe**, Co™, Ni**, AI*', Pt**, Pb*, Cr**

3apsAa KOMIUICKCHOTO HOHA PaBeH airebpanyeckoit cymme
3apsmoB HOHA-KOMILIEKcoo6pa3oBarens d mMraHaos. Eciau au-
raHIaMH ARTSIOTCH 3IeKTPOHEHTPATLHEIE MOTEKYIBI, TO 32pS
KOMILIEKCHOTO HOHA PABEH 3apsasy KOMIUTekcoobpasosarens.

KoMnuekcHEI KoMIAeKCHBIH KoMimneke-
HOH-KaTHOH HOH-aHMOH 3NEeKTPOHEHTpANbHAA
MOJIEKyna
[Cu(NH;),I** [Fe(CN)el* [Co(NH,),CL]’
[CoBr(NH,);I** - [A(OH)*~ [Pt(NH,),Br,]".

Howubl, He BOLIEAIIKE BO BHYTPEHHIOW chepy, o6pasyoT
peenmnioi chepy. ECIH KoMIUieKCHEIH HOH — KaTHOH, TO BO
BHelHeH cdepe HAXOMATCA aHHOHBL:

[Cu(NH,),I""S0;™, {Ag(NH,),"CT™.

Eciiit KOMIINeKCHDIA WOH — aHMOH, TO BO BHEMIHeH! clepe
Haxonarcd KatThoHBL Karnonamit 0O0BMHO ARIAIOTCS HOHBI Lie-
JIOYHBIX H HISIOYHO3EMEILHBIX METAJLIOB HIIM KATHOH AMMOHUSA:

K fFe(CN)l, Na[Ag(CN),l, NH,jAuCl,].

Homenrxaamypa Komnaekchoix coeounenul

HaspaHM4 coneil, comepxauldXx KOMINeKCHBEIH KaTHOH, U
cONefl, conepXKaluix KOMIIEKCHDBIH aHMOH, OT/AHYaIoTCs 110
CBOEH CTPYKTYDE.
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1. Coab codepacum KOMPACKCHSHT KAMUOH

TepBLiM Ha3bIBAIOT aHKOH coiut (Cyabdat, bocdart, xropun
¥ Ip.). 3aTeM HA3BIBAKOT BXOAMILIHME BO BHYTPEHHIOW cthepy
JUTAHIBI-AHHOHB ¢ OKOHYAHMEM Ha «0» (OH™ — runpoxco,
ClI™ — xopo, NO; — uutpo u . a.). Ilocae aToro HassIBaKOT
JUTaHILL, TIPeNCcTABNSIONIMe coDOR HEHTpalbHEIC TIONSPHEIS
Monexyasl (NH; — «ammuns, H,O — «axso»). Ecan onvHako-
BBIX JTMTAHAOB BO BHYTpeHHelH cepe KoMmmnnekca Dosbie on-
HOTO, TO MX KOJMMECTBO YKA3BIBAIOT IPeYeCKUMH YHCIHTENb-
HbIMH (2 - 1M, 3 — TpH, 4 — TeTpa, 5 — MeHTa, 6 — rekca u
T. I.).

TocneqHyM Ha3EIBAIOT HEHTPATEHEH HOH-KOMILIEKCOo0pa-
30BaTeNb, IPUYEM METAJLIB! HA3BIBAIOT B PYCCKOM TPaHCKPUIT-
LIHK.

Eciu LeHTpaibHbil aTOM UMeeT [IEPeMeHHYI0 BATCHTHOCTD,
€e yKa3nlBaloT puMcKoid uudpoi B cko0Kax M0Cae HasBaHUA
KoMITTeKco0fpazoBaTens.

Hanpumep:

. .
[Ag(NH,)]Cl — x1opua muammuH cepedpa (1),

Il i
[Cu(NH,),]80, — cynpdar TerpaaMMuH Meru (I1),

[(IZI(E)(NH3)4C12]C1 -~ XJIOPH{ IHXIOPOTCTPAaaMMUH K0oBalL-
Ta ({11).

2. Coas codepxcum KOMRACKCHBIT GHUOH

CHavara Ha3sIBAIOT JIUTAHALI-AHHOHSI, 3aTEM MOJIEKYIIAp-
HBIE JIMTAHIBl ¢ OKOHYZHUEM <«0», YKAa3bIBad KOJHUYECTBO MX
rpevecKHMY YHCTUTENLHMMIL. 3aTeM HA3BIBAIOT KOMILIEKC0O00-
Pa30BaTeNb, HCHOIb3YA JATHHCKOE Ha3BaHME AIEMEHTA ¢ NIpH-
GapinenueM cyddukca «art». BaneHTHOCTB LIEHTPAJIbHOTO HOHa
(ecnu 5T0 HEOOXOAMMO) OTMEUAETCH pHMCKMMU UubpamMya B
CKOGKax nocne Ha3BaHua neMeHTta. [TociefHHM Ha3bIBAIOT
KaTHOH, HAXOOAIMIICA BO BHellHei cdepe {pycckoe Ha3paHWe
MEMEHTA B PONUTENBHOM Nanexe). YHCIo KaTHOHOB B HA3Ba-
HUH CONH He YKa3HBaeTCs,

Hanpumep: .

K,[Fe(CN),] — rekcaumanodeppar (11) kanus,

K[ Fe(CN),] — rexcauuanodeppar (I111) kanus,

Na[AI(OH),] — TeTparuapoxcoalioMHHAT HATPHA.
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JHaAuEHUEe KOMIAACKCHBIX COeOunerni

B XUBBIX OpraHU3Max KOMILIEKCHEIE COeIMHEHUS BBITON-
HAIOT CTIeUHbMMecKre HYHKIINH B 0OMeHe BelllecTs. OrpoMHa
POJE IIPHPOMHEIX KOMILASKCHBIX COSMTMHEHMI B Mpotieccax o-
TOCHHTE32, OHONOTHMECKOTO OKHUCTISHWS, ILIXAaHHSA 1 B (hepMeH-
TATUBHOM KaTaluse.

Hanpumep, xnopoduin, OTBETCTBEHHBIH 32 GOTOCHHTES B
PACTEHHSIX, SIBJIETCH KOMIUIEKCHEIM COSMHEHUEM MarHus, a
reMornoOuH, cHabXalwIUUil KUCTOPOAOM KJIEeTKH XUBOTHBIX
OPraHU3MOB, — KOMILIEKCOM Xenesa, BuramuH B, — ato
KOMIDICKCHOE COeIMHEHHE KoDankTa.

+a

~1 &N
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Bonpocet g4 xonmpoan

. Kax obpa3zyiorca qBoiiHble CONKM H KOMIVIEKCHBIE COeRVMHEHHA?
. qCM OTMTUYAKWTCH KOMIIAEKCHBIE COCOUHEHUA OT JIBOfIHl:IX

conei?

. Kak IHCCOLMHPYIOT KOMITJIEKCHBIE COCNHHEHNS U JBOHHBIC

conu B Boguuix pacrecpax? [IpuBennTe NpHUMEpPEL,

. Yro Takoe HOH-KoMimieKcoobpasopaTens? Kakue MOHH MO-

IYT BHINOAHATE POAB KOMTLTeKcooOpasosarend?

. Yto takoe nuranmbl (ammeHabl)? IIpuBeaWTe NMPHMMEPEHL.
. Kak xnaccudnnupyioTca KoMImekchsle coenuHennsn? Mosc-

HHUTE Ha NPHMEpax.

. YTo Takoe KOOpPAWHALWOHHOE ypceno? Kakue MOHBI HMEIOT

KOODJIHHAIMOHHEIe uncna 2, 4, 67 IIpuBenuTe HpHMepEL.

. Kax paccuuTtarh 3apajx koMmiekcHoro woHa? IToscHuTe Ha

npuMepax.

. Kakoe 3xayeHe MMeIOT KOMILIEKCHBIE CoetuHeHun?

Yanpaxcuenus 048 camMocmoameavHol paiomot

. K xaxoMmy tuny coneit otnocstes: Ky{Fe(CN)g], (NH,),S50,+*

* FeSQ,, K, [Fe(CN),? KakoBa cTeneHb OKNCIEHNS XKeNe3a B
9TUX COeIUHEeHMAX?

. OHPBHBJ'[I/ITC CTCIICHL OKHUCIIEHHA HOHa-KOMHJ’IeKCOOGpaSOB&-

TeNd B CNEAYIOIHX KOMIUIEKCHBIX HOHAX! [Ni(NH;)CI]",
[Co(NH),(NO).T [Cr(H,0),Br;]", [AuCL]", [Hg(CN),]™,
[Ag(5:0;))".

. YKaXuTe BeHYMHY M 3HAK 3apAfa KOMINIEKCHOTO MOHa H

KOODIHHAIMOKHOE YHCIO KOMIIEKCooBpasoBaTens B coeau-
nenusx: K[AICL], H;[AlF3, H[BF,}, [PtCI{NH;)ICl,
[Co(H,0),](NO,),.



4. Hemy paBHBl cTENeHb OKHCAEHHA M KOOPAHHALIMOHHOE YHC-
710 KOMILIeKcooGpasoBaTes B coeaumHeHHAX: K;[Co(INO;)],
[Co(NH,),CljCl;, [Co{NH;);Br]SO,? Kak gHccOLHAPYIOT
9T KOMILIEKCHEIE COeIMHEHHs B BOAHEBIX pacTBopax?

5. ¥YKaXuTe BeJIMYHHY H 3HaK 3apANa KOMILISKCHBIX HOHOB!
{Cr{H,0),CL]CI, K[Ag{CN),], Zn,|Fe(CN},]. YeMy paBHuI
CTEMEHB OKUCIEHUA ¥ KOOPAMHALIMOHHOE YHCIO KOMITIEK-
cooGpasopaTeneil B 9THX coenuHeHnax? Hannunrte ypasHe-
HMS AHCCONUALUNH 3THX KOMITTEKCHBIX COSTHHEHHIA.

6. UeMy paBHBI CTeIIeHb OKHCIeHNA M KOOPAHHALNMOHHOE YHC-
N0 KOMINeKcoobpasopatens B coeuHennax: [Cu(NH;)]80,,
K,[PiCly], K[Ag{CN);]? Hanumure ypaBHeHHMS JACCOLMA-
LIWH 3THX KOMIUIEKCHLIX COSIHHeHUil.

7. Hanumsite MOJeKynsApHOE i HOHHOE YPaBHeHUH peaKIkid
obmena mexny Na;[Co(CN),] u FeSO,, uMes B BUITY, 4TO 06-
pasylomascs KOMITIEKCHAS CONb HepacTBOPUMA B BOZRC.

Pasden 7
METAJI/1bI U UX COEAUHEHMSA

M3 Bcex M3BeCTHBIX XMMHAYECKHMX 3NeMeHTOoB Gonee 80 sab-
JSIOTCS MeTaIaM¥, BoabIIMHCTE0 HEOPraHUMYeCKUX COeIFHe-
HUH — 2TO COeIMHEHMs METaNNoR, B TaHHOM paszene paccMar-
pPHUBalOTCA O6INasi XapaKTepPHCTHKA METANI0B, 4 TaKXe
CBOHCTBA HEKOTOPERIX Haubomee BAXHEIX METATIIOR W 00pasye-
MBIX UMY COCTVMHEHUHA.

K uMcny 3TUX METaJJIOB OTHOCATCS, B YACTHOCTH, LIENOY-
Hble U IEMOYHOGEMENBHBIE METAIIEI, IPOARAAIOLINE HANO0Ih-
LUYI0 XMMWYCCKYIO aKTUBHOCThL M 0Dpasyiolline cocOIUHCHNUS,
HaudoJjiee THITHYHBIE I1d MeTa/woB. MHTepec kK nuM obycnos-
JICH M TEM, UTO X COSTHHEHUA UTPaioT BAXKHYIO PONE B 0100~
TUYECKMX TIpOLeccax.

CperH paccMaTpHBacMBIX METAJIOB CTh M aMIOMHAHKE, KO-
TOpHIi UMeeT BAXKHOE 3HAYSHHE KaK B IPAKTHYECKOM, TaK U B
TEOPETUYCCKOM I1AAHE, TAK KaK OH SABINSEeTCH IPHMEPOM METa-
JIOB, 00pa3yIonInX aMdoTepHLle COCAUHEHMS.

Paszymeetcd, 30eck 00CYXIAIOTCA TAKXKe CBOMCTRA Xejresa —
MeTajula, UFPaoLiiero orpoMHYIO POk B PA3HBIX OTPACIAX Ipo-
MbIIINMEHHOCTH W ARIAICIIET0CA B XHUBLIX OPTAHM3MaX OMHUM
K3 MUKPODJICMEHTOB, KOTOPBIM BXONUT B COCTAB psiaa (pepMen-
TOB, 4 TAKXKEe reMorIo6HHA M APYTHX BELIECTS,
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C TOUKM 3peHWs BIUAHUA CTCIICHHA OKUCJICHHA METAIUTA Ha
KHCIOTHO-GCHOBHEIC H OKMCIMTENbHO-BOCCTAHOBHTELHEIE
CBOMCTBA €70 COEMMHCHUK OXHUM H3 THITWIHBIX NPHUMEPOR SIB-
JAIOTCS COSOMHEHHA XPOMaA, NQITOMY OHH TAKKE ABISIOTCH
MIPEIMETOM HM3YUEHMS B IAHHOM Dasieie.

pencrasutensamu d-snmemeHToB IV neprona, KpoMe xenesa
M XpoMa, J8JIAI0TCA TAKXKE MapraHell  Melb, HEKOTOPbIE CO-
eMMHEHMSI KOTOPBIX MIMEIOT ITHPOKOE NPAKTHIECKOE MpHMeHe -
HHe. OHM TAKXe pacCMATPHBAIOTCA 37IECh.

B stoT Xe pasfen BKTIOUEHB ZBE TEME], CBA3AHHBIE ¢ 3JIeK-
TPOXUMUEH: «DICKTPOXUMHYECKUI DA HANPSKEHHN MeTamIon»
U «DJIeKTPONU3». DTH TeMbl MOTYT PACCMATPUBATECH B Pas3ig-
JIe, IOCBAMEHHOM OKHCIUTENBHO-BOCCTAHOBHTEIBHBIM pEak-
LHAM, TaK KaK BCe MCKTPOXMMHYECKHEe NPOLUECCH 110 cBoeit
CYTH ABIAIOTCA OKHCAHTEIEHO-BOCCTAHOBHTENBHBIMY (3TOM
JOTHXOI PYKOBOACTBYIOTCS aBTOPBI MHOTUX YIeOHMKOB). On-
HAKO BIIOJIHE OTIPABIAHO PACCMOTPEHHUE 3THX TEM U B TaHHOM
pasieJie, OCKONEKY 3HaAHWE MEPBOM H3 HUX HEOBXOIUMO NIpH
M3yUeHHH CBOHCTB META/UIOB, & BTOPOH — pyu oGCyKIeHHM
CcnocobOB X MONYIeHHS,

§ 7.1. DrneKTPOXHMHYECKHH Pl HANPAKECHHH METAJLIOB
(pgn cTaHAAPTHBIX JieKTPONABIX HOTEHIHAIOR)

Tipu morpy>Xe HMM MEeTAILIMMECKOH MIACTHHEL (31eKTpoJa) B
PACTBOP COJTY JAHHOTO METANIA MOXET MPONUCXONUTE OJWH M3
JIBYX IIDOLIECCOB:

1. Ecnu meTann SBASeTCs AKTHRHBIM BOCCTAHOBHTEREM (T. €.
JIETKO TePSAET BAEKTPOHHBI), TO NOK AecTBUEM INUNONEH BOOL],
COAEPXAITUXCA B PACTBOPE, HEKOTOPAs MacTh ATOMOB METa/LIA
OCTABMALT CROM ICKTPOHDI HA 3AEKTPONL ¥ B BUAL THAPATHDO-
BaHHBIX HOHOB EPEXOAHT B PACTBOD:

Me' + mH,0 - Me™ +mH,0 + ne
B DacTBCpE Ha 5/IeKTPONE

Wity Ge3 yueTa rHIpaTauiy MOHOB:
Me? —» Me™ + nE
B pe3yJsIsTaTe TOro NMpPOLECCA OKUCIIEHMS METALIMIECKAA
TINACTHHKA 3apAXKAETCA OTPMLATENBHO, & KATHOHB MeTauia
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IPHTATHBAIOTCE K Helf, M [103TOMY NpHICralonnii X nmnacTiH-
Ke CNIOi pacTBODa 3apaXaeTcsd NONOXHUTENEHO. TakuM o0pasoM
Ha rpanuiie MeTanl — pacTBOP BO3HUKAET JABOMHON 3jaeKTpH-
geckuii caoii (2C), kak 210 MoKazano Ha puc. 23, a.

2. Ecnin cam MeTasui ABAAETCH ClIafbIM BOCCTAHOBHUTENEM, TO
ero HOHEI, COAepKallHecs 8 PACTROPE COJH, SABASIOTCH CHb-
HBIMH OKHCAUTENIAMH. HeKoTOpas 4acTh 3TUX HOHOB TIOIXOJUT
K ITOBEPXHOCTH METATINMYECKOH INMACTHHE ¥ BOCCTAHABIMBA-
ercd 3a c9eT HMEKTHMXCS B HeH CBOOOIHBIX 2NIeKTPOHOB:

Me™ + 18 ~ Me®

B pesyirprate ocaxneHHS KATHOHOB NACTHHA MeTaJlia 3a-
psoKaeTca NONOXUTENLHO M NPUTATHBAET K cebe OTpHaTeNbHo
3apsDKeHHbIe aHHoHBL. [ToaTomy npuiieratonIni K mAAcTUHE
CNOH pacTBOpa 3apsKAECTCA OTPHLIATEIBHO, KaK 5TO [TOKA3aHO
Ha puc. 23, 4. TaxuM 0Opa3oM, 1 B 3TOM ciIydae Bo3nukaeT JDC.

PazHoCTh MOTEHLKANOB, BOIHUKAIOINAS B JBOMHOM 3J1eKT-
PYYecKOM CJIO€ Ha rpaHMie METAIT — PACTBOD, Ha3BIBaETCH
3AEKTPOIHEIM O TEHIMATIOM.

HemocpencTBeHHO H3MEPHTH ROTEHLIKAN OTIENBHOTO 3IEK-
Tpona (MeTanna) Hepo3MoXHO. [1oaToMYy SNeKTponHbE OTEH-
LKaAbl HIMEPHIOT OTHOCHTEABHO CTAHIAPTHOIO BOZOPOXHOIO
3MEKTPONA, NMOTCHIHAT KOTOPOI'O IPHHHUMAIOT PABHBIM HYIO.

#
/8
% > O D

 Memang XD Pagmbop
I

a

Pac. 23. O6pa3oBanee ABOAHOrO NEKTPHYSCKOTO CHOA HA MPRHALE
METaAn — PACTBOP ero comu Me Ac,:
@ — B Pe3yALTAaTe Nepexoid HOHOB METLLIA B PAacTROp;
f — B pe3yIETaTe NEPeXOia HOHOB METANIA H3 pacTBOpa
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[MoTeHIIMAT KaXIOro 371eKTPoaa (METAILIA) 3aBUCKT OT IIPUPOIDLI
MeTalia, KOHLIEHTPAITHHA €70 HOHOB B PACTBOPE, TEMIIEPATYPHL.

@ Pa3focTs DOTCHIHATOE MeXIY META/LIOM, NOTPYKEHHbBIM B
PACTEBOP CEBOEH COJNIH ¢ KOHNEHTpALHel HOHOB MeTaJIa
1 Moab/N, ¥ CTAHAAPTHLIM BOAOPOIHBIM DJICKTPOIOM MpPH
CTAHJAPTHBIX YCAOBHIX HA3BIBACTCH CTAHIAPTHRIM /IEKTPOI-
HbIM noTeHmatoM meTaxia (EY).

MeTaisl, pacnoaQXeHHbIE B IIOPAIKE BO3pacTaHHUA aared-
PaMYeCKOro 3HaYEeHUA UX CTARIAPTHOIO JeKTPOAHOIO OTSH-
LHana, COCTaBASIOT eKTPOXUMIIECKHME PALL HANpAXKeHn# (s
CTaHOAPTHEIX MEKTPOIHBIX TOTEHIHANOB}, TIPSACTARICHHEI B
Tabn. 27.

DIIEKTPOOHEIE [TOTEHITHANE LISIOYHBIX H LIENTOYHO3EMETb-
HBIX METAJIOB PACCYUTBIBAKOTCA TEOPESTHYECKH, TAK KaK 3TH
METaiIbl B BOXHbBIX PACTBOPAX B3aUMOOEHCTBYIOT C BOLOM.

3HaueHHEe 3MEKTPOLHOrO MOTEHLIMANA KOTHYECTBEHHO Xa-
paKTepH3yeT cIOCOOHOCTE METaN1a OTHABATh ANEKTPOHE!, T. €.
€ro BOCCTAHOBHTENAEHEIE CBOMCTBA (XMMHUECKYIO aKTHBHOCTD
MeTtasLta). B 3ToOM pAgy BOCCTaHOBHTEFRHAS AKTHBHOCTE METAI-
JIOB B BOJHBIX PACTBOPAX CBEPXY BHU3 YMEHbBIHAETCA: MeTa-
JIBL, CTOSINVE B HAYANIE PANA, JETKO OTAAI0T SMEKTPOHI U Npe-
BPAllAIOTCA B MOJIOXMTENBHO 3APAXESHHbBIE MOHBI; METALIBI,
CTOsLIME B KOHIIE Psifa, ¢ TPYLOM OTOAIOT 2HeKTPOHb. M Ha-
oGopoT, OKHCIUTEAbHAS CIOCOOHOCTh KATHOHOB METANNOB
CBEpXY BHH3 YBEIHMYHBAETCH.

MeTtamidueckuit nTUTHIA L1 — camblif cHIBHBIH BOCTAHOBK -~
TeNb, a 30110T0 AU — caMblii cnabblit. MoH 3omota Au’t — ca-
MBI CHIIBHEIN OKHCITHTERb, WOH Jintha Li* — caMblid caaBpiid.

Ha ocHOBaHWHY paia HAPSDKEHHH MOXHO CHeNaTh HEKOTO-
PbIe BAXXHbIE 3aKIIOYEHUS O XMMHYECKOR aKTHBHOCTH METAILUIOB.

1. KaskIpIA METa/LT BBHITCCHACT M3 CONEH APYrve METalLIaI,
MMeroLe BONBIINE 3HAYEHUSA CTAHAAPTHLIX EKTPOIHBIX IOTEH-
LMATIOB, T. €. ABBTIOILIUECH MEHEE CHIIBHBIMM BOCCTAHOBUTEIISIMH,

2. MeTaansl, AMEIOLIME CTAHIAPTHBIM 3/1eKTPOIHbINA IIOTEH-
YA MeHbilie Hysis (1. €. NOTeHIIMANA CTAHAAPTHOTO BOJODOS-
HOTO 2J1eKTpoIa), CIIOCOOHL! BHITECHSTE BOJLOPOI U3 KMCIOT.

3. MeTannel, HMEIOUE OUCHD HU3KHE 3HAUYSHMS CTAHAAPT-
HOTrO 31eKTPOIHOIO [IOTEHLHANA, T. €, ABIAIOLINECH CHITLHBIMH
BOCCTAHOBHTEISAMHU (OT JIUTHA OO HATPHA), B MOOBIX BOTHEIX
pacTBOpax B3aMMOAEHCTBYIOT IIPEXIE BCEro ¢ BOLOMH.

284



TMonoxeHne METALIOB B WIEKTPOXUMHYECKOM DAY HAIIpS -
XEHMIT He BIOIHE COOTBETCTBYET UX TTONOXKEHHIO B IIEPHOLK-

Tabauya 27
DNeKTPOXUMHIECKHI PAA, HATIPAXKEeHUi METAILI0B
Metann AnexTPOaHAR PeaKLHs E. B
Li LieLi"+3& —3,05
K K=2K'+¢g -2,92
Ba Ba=Ba’" + 2% ~2.90
Sr Sr=Sr + 28 —2,89
Ca Ca=Ca** + 2 -2,87
Na Na=Na' +& -2,71
Mg Mg=Mg™ + 28 ~2,36
Al Ale AP + 38 —1,66
Mn Mn = Mn®" + 28 —1,18
Zn ZneZn™t + 2% -0,76
Cr Cr=Cr'* + 32 —0,74
Fe Fe » Fe’' + 28 —0,44
Cd Cd»Cd*" +28 —0,40
Co Co = Co™* + 28 -0,28
Ni Ni=NiZ* + 28 —0,25
Sn Sn = Sn** + 28 —0,14
Pb Pb = Pb®* + 28 -0,13
Fe Fe = Fe’t + 32 —0,04
H H,=2H" + 28 0,00
Cu Cu=Cu®* + 2 +0,34
Hg 2Hg =« Hg,”" + 28 +0,79
Ag “AgeAg +e +0,80
Hg Hg » He?* + 28 +0,85
Pt Pt=Pi*" + 2 +1,20
Au Au= A" + 38 +1,50
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YyecKoH cucteMe. DTO OOBSICHACTCH TEM, YTO DM M3MEPEHHH
3MEKTPOAHBIX TOTEHIIMANOR YUHUTBIBACTCA HE TOABKO DHEPTHUA
OTPLIBA INEKTPOHOB OT OTACABHBIX H30JHPOBAHHBIX ATOMOB, HO
M DHeprus, KOTopast TPAaTHTCA Ha PaspyIlleHHe KPHCTAILIHYEC-
KO pelIeTKH, & TAKKE IHEPIrUs, KOTOpas BELIENASTCS ITPH THjI-
paTalyH UOHOB. _

HanpuMmep, B cOOTBETCTBHY ¢ nonoxkeHueM 8 I[1C, Na —
6onee akTUBHBIT MeTtant, yem Li. Omnako E;* < E.° Te. B
BOIHEIX pacTBOpax MTUTHH npoABiAeT GONBIIYIO BOCCTAHOBH-
TENBHYIO AKTHBHOCTD, €M HATPUH. DTO OOBACHSIETCS TEM, UTO
SHEPTHA THAPATAIlMH HOHOB AMTHA Li' 3HauHTeAbHO GOAbHIe
SHEPTVH THAPATALHM HoHOB Na', 103ToMy Npoliecc 06pa30BaHHs
TWIPATHPOBAHHBIX HOHOB AuTws (Li + mH,0 - Li* » mH,0 + 8)
AIBISETCS 3HEPreTHYECKH DOTIee BRITOAHBIM, YeM TIpoIece ofpa-
30BaHHA THAPATHPOBAHHHX HOHOB HATPHSA.

Bonpocs dra xonmponn

1. B pesynerate KakuX TPOLUECCOB HA FPAHKIE «EKTPOI—pa-
cTBOP» obpasyeTcd ABOHRON 3neKTpUYMecKuit cnod?
. YTO Takoe IEeKTPOAHBIR foTeHnHan?
. Yo TAKOE CTAHIAPTHEE JMEKTPOAHKE TOTEHINANE METAIOR?
. HoteHuyan Kakoro sAeKTpoaa NPMHHUMAIOT PABHBIM HYTIO H
HCHOIB3YIOT B KA4eCTRE HJCKTPOLA CPaBHEHMA IPH M3Mepe-
HUW 3MEXTPOJHBIX NOTEHIHANOB Pa3lHYHBIN METANNOB?
. OT yero 3aBHCHT 3EKTPONHBIA MoTeHIHAN MeTama?
. Ha ocHOBe 9erc cOCTaRIeH ITEKTPOXMMMUECKNH par HaIpsi-
KeHuid Metannon?
7. YTo xapaKtepu3yeT INeKTPOXHMUUYECKHI PN Hampsike HU
MeTtannon?
8. Kakoi METand ABMSeTCA CAMBIM CHABHHIM BOCCTAHOBHTEREM?
9. VoHb!l KAKOT0 METANNA SABAAIOTCH CAMBIMUM CHILHEBIMHU OKHC-
nuTensamMu?
10. IToueMy TIOROXEHHE METAMNOB B INCKTPOXHMHUYCCKOM PIAY
HATIPXKEHUA He BIOAHE COOTBETCTBYET MX ITOMOXRESHHIO B
NEePHOLMYSCKON cucTeMe?

EoFLE ]

N Lh

Ynpamcnennn daa camocmoameasnod pabonint

1. Kako# Metan B cireAyioleM paay seisercd Haubonee akTus-
HeM: Fe, Zn, Mn, K, Au? Iovemy?

2. HoHbl KakKoro MeTtaina 00IagaT HauGOIbITHMHA OKHUCTHTETh-
HBIMH cBoficTBamu: Cr'*, Ca®*, Mn?", Ag*?
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3. Kakye v3 cneayiolIiX Peakunil BOSMOXHSLL
a) Zn + HCl —; o) Zn + NaCl —;
6) Hg + H28604 —; e} Ag + H,PO, —»;
pasb.

B) Cu + NiSQ, —=; x) Al + AuCl; —;

r) Sn + CuCl; —; 3) Cu + HgCl, —»?

Jonuniuure ypaBHeHUWA PeakIliii, BO3MOXHEIX B BOIHBIX pa-
CTBOpAx.

4. Kakue NpoAyKTHl IIOJYYaTcd B Pe3yAbTaTe B3auMONEHCTBHA

METANTHYECKOT) AMTHMUHAS;

a) ¢ poaHsM pacTBopoM CuSO,,

6) ¢ BOZHBIM PACTBOPOM CEPHOM KHCAOTHI?
Hanumure ypaBHeHHA peaxiidi.

5. Kakue MpORyKTH MOJIyYaTcs B Pe3ylbTaTe peakiuy MeTal-
JMYECKOTrQ IHHKAa C BOIHHIM PacTBOPOM cyibdara
nukens (I11)? ApageTca Av 3Ta peakumMs OKUCTHTENBHO-BOC-
crauosuTeabnoit? Tlovemy?

§ 7.2. Dnekrpoaus

Ecnu B pACTBOD WM PACILIAB MICKTPOINTA OIIYCTHTD DJIEKT-
POIBI M NIPONYCTUTE NOCTOAHHEIN 3MeKTPUYCCKIA TOK, TO HOHBL
3IEKTPONHTA OYAYT ABUIATHCA K 3ISKTPOIAM: KATHOHEI — K
KaToAy (OTpHIUATENBHO 3aPSLKEHHOMY 3/1eKTPONY), aHROHBI —
K aHOfy (OJI0XKMTENBHO 3aPTKeHHOMY 3NeKTpony) (pHc. 24).

Ha xartome KaTHOHEE TPMHHMAOT HEKTPOHEL H BOCCTAHABIM-
paloTed. Ha aHo/Ie aHHORKI OTAAIOT JNEKTPOHH M OKACHAIOTCA.

B TeopeTn4ecKOM IJIaHEe NpOCTCHIUMM NIPUMEPOM 2JIEKTPO-
133 SRISETCH BAEKTPOIAS PACTIIABOB,

Fa e#m,o O 7L

Puc. 24. Cxema IBMKEHHS HOHOB B PACTBOpe WM pacniabe
JNEKTPOARTA N0 AeHCTEAEM 3IEKTPHIECKOrd TOKA
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\ AN
: Nalt == ya* + (i~

Puc. 25. Cxema a1eKTpoau3a PACIUIABA XJIODHAR HATPHSA

PaccMoTpiM npoliece 3ne1<rpon143a pactnasa NaCl (puc. 25).

NaCl Na'+ CI.

Tlog nevicTBHeM MEKTPHISCKOTO MO KaTUOHBI Na' IBH-
KYTCA K KaTOLY M TIPHHHUMAIOT OT HETO IEKTPOHBL:

Na® + & = Na’ — npouiecc BoccTaHOBIEHNMSL.

Annonm Ct° JBVDKYTCS K aHORY U OTHAIOT 3NEKTPOHBL:

2CI" — 2& = Cl," — niponiecc oxuceHus.

CyMMapHas peaxkius:

2| Nat+e=Na"
11 2cr —2%=cy

2Na* + 2Cl = 2Na® + Cl,
HITH:
EKTPONK3

2NaCl 2Na + CLT.
Ha katone BbInensercd MeTANNMYeCKMH HATpHM, Ha aHo-
e — ra3000pa3HBlil X10p.
ITa peaxiMa ABISETCH OKHCIHTEIBHO-BOCCTAHOBHTENBHOM;
Ha KATOILC BCerga HJICT NMPOIKECC BOCCTAHOBICHMSA, HA aHOOC
BCeTRa MICT NpOHecC OKHUCIeHHA.

@ DIeKTpPoH30M HA3bIBAETCH OKHCINTEIbHO-BOCCTAROBHTE L=
HBI TIpoliece, NPOTEKAMMI HA 3TeKTPOAAX OPH NPOXOKIE-
HHH B.WEKTPH‘IECKDI‘O TOKA 4Yepes pacnﬂan HJH PACTROD MEK-
TPOJNTA.

CYIIHOCTS 3ACKTPONN3A COCTOUT B TOM, YTO 3a CUET JICKT~
pHYECKON 3HEPTUM OCYIHCCTBIAETC XHMMUCCKAA peaKilud,
KOTOPASL HE MOXET [IPOTEKATH CAMOIIPOHZBOIBHO,
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OnexTponu3 PacIUIaBOB H 3ASKTPOIN3 PACTBOPOB OTIMIAIOT-
Cs1 IPYT OT ApYyTa.

B pactBOpe CONMHM KPOME MOHOB METANIA U KUCIOTHOTO OC-
TaTKa [IPHCYTCTBYIOT MOJEKYNb! BOObl M HOHbI HY, OH™ —
npoayxTsl gucconyanun H,O. IostoMy npu paccMOTpeHUHM
peakiyii Ha MeKTPOHaX HeOOX0IHMMO YUUTHIBATE BO3MOKHOCTD
- ydacTHa Monekyn H,O B anextponuse.

JLRa onpeneneHUs Pe3YIETATOR SAEKTPOIN3a BOAHLIX PACTBO-
POB CYUIECTBYIOT CACHYIONTHE MPaBHia:

IIpomece na KaTose He 3aBUCHT OT MaTepHala KaTona, a 3a-
BHCHT OT TOJOXEHHMA METAJIa B NIEKTPOXUMHYECKOM DSy
" HATIPAKEHHIH:

1. Ecau KaTHOH 3NEKTPOIWTA HAXOAUTCA B HAyaje pAna
HanpsKeHHH (o Al BKIIOYMTEABHO), TO HA KAaTOAe UIeT Ipo-
1iece BoccTanosienus soxsl (Bernesserca H,T). Karuons: me-
TaJUTIA He BOCCTAHABIMBAIOTCA, OCTAIOTCA B PACTBOpE.

2. Ecnd KaTHOH 2JIeKTPONIMTA HAXOMUTCA B PAIY HANIPAKe-
HHAMX MeXIy anioMHHHEM M BOZOPOIOM, TO Ha KaTole BOCCTa-
HABJAYBAKTCI OAHOBPEMEHHO H MOHBI METaLa, ¥ MONEKYJbI
BOJBI. '

-3. Ecny KaTHOH 3AEKTPOIKTA HAXOXUTCA B PAILY HAIPAXKE-
HHi ocIe Bonopoaa, TO Ha KaTOAE HAET TOILKO NPOLECC BOC-
CTAHORIEHMA HOHOB META/NA. i

4. Ecnu B pacTBOpE HaXOLMTCA CMECh KATHOHOB PasHBIX
METAIOB, TO IIEPBLIMH BOCCTAHARIMBAKTCA KATHOHBI TOTO Mé-
TaJUIa, KOTOpbId HMEeT HAaHOOAbIUee anrebpanieckoe 3HaeHUE
SJEKTPOIHOIO MOTCHIINANA.

PaccMoOTpeHHEIC IpaBHAA CBEACHHI B Ta0JI. 28,

Tabauua 28
Karoxanbie nponeccs B BOJIHLIX PACTEOPAX COMeil

DNeRTPOXHMHYSCKHI pAl HANTPSDKCHHWI METALIOB

Li, K, Ca, Mn, Zn, Fe, H Cu, Hg, Ag,
Na, Mg, Al Ni, Sn, Pb : Pt, Au
Me™ —he

BOCCTAHABIN- Me"™ + né = Me’ Me™ + ng = Me'

BaOTCA
2H-O + 28 = 2H,O0 +28=
= H,T +20H" = H,T +20H"
10. Xumun 289



Tiponece na aHoAe 3aBUCHT OT MaTEpHana arORa B OT TIpU-
poilbl aHHOHA!
1. Ecnu anon pacTBOpHMMBIiL (3Keneso, Mcm, IHHK, cepeb-

po H BCE METARIBl, KOTOPBEC OKHCIAAIOTCA B IMPOHECCE -

3JEKTPONU3a), TO HE3ABHCHMO OT NMPUPOLB aHHOHA BCerna
KAET OKHCACHHE MeTajlia aHoza.
2. Ecnu aHol HepaCTBOPUMEI, T. €. HHEPTHBEH (yroJib, Ipa-
- (pUT, IIATHHA, 30JI0TO), TO:

a) P ANeKIPOIN3E pacTBOPOR cojieit DeCcKUCTIOPOIHLIX
KHCTIoT (KpoMe (PTOpKHIOB) Ha aHome MAET MPOLECC OKMUCIe-
HHsl aHHOHa,

6) nIpU 2NEKTPOIH3E PACTBOPOB Coei OKCOKMCAOT U To-
PHUACB Ha aHOJe MIeT IIPOoUece OKUCISHH BOIBI (BLINEASIET-
¢ KHCJIOpO/I); aHUOH He OKHCHSIeTCo, OCTAaeTCA B pacTBOpE.
IlpH anmeKTponuae pacTBOPOB IUeaoYell HAST OKMCICHKE THI -
POKCU-HOHOB.

PaccMoTpeHHEbIe pasuna cBegeH! B Tabm. 29. AHHOHEI TIo
HX cnocoGHOCTH OKUCIATHES PacCIloaralorcs B CHeIyoiieM
TIOPHAKE:

I-; Br; §8; Ci—; OH~; 50, ; NO,~; F-

BOCCTAHOBHTCJIBHAA AaKTHBHOCTE YMEHBINACTCA

Ta6suya 29
AHoJHLIe fipouecchl B BOARLIX pACTBOpaX
Kncnotusii ocratok Ac™
AHox
GECKHCTOPOTHbIH KMCIIOPOHCOAE PKALIH i
HepacTtBopHMBIH OxkHcaeHe AHHOHA B wenoynol cpene:

{(kpome (rropuos) 40H™ ~4g=

Ac™ ~mE=Ac" =0, + 2H,0;
B KHMCNO1, HeliTpanbHoi

cpenax;
=0T +4H"
PacTeopuMblii OkucieHHe META/LTA aHOR
Me” — nz = Me™
aHox pacTeop

DJeKTPOSTH3 IHPOKO UCTIONB3YIOT B IPOMBILLIEHHOCTH LIS
BBIIENEHNS U OYMCTKY METTIOB, MOAYYeHHS LieJlodeil, Xnopa,
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BOOOpOJ2. AMIOMMHHH, MArHUH, HATPHH, KaIMHH HOAYYAIOT
TOJBKO 3MEKTPOIH30M. OUUCTKY MeAH, HHKENA, CBHHHIA Ipo-
BOIAT LC/IHKOM SMEKTPOXHMUIECKUM METONOM. Baxwoit oTpac-
JBI0 IPHMEHEHMS 31eKTPOAH3A ABIACTCA 3aIIIATa METAJUIOB OT -
KOPPO3WH; TP 2TOM 31eKTPOXMMHYECKUM METONOM Ha NIOBEp-
XHOCTb METAJUIMYECKHX U3HENWi HAHOCHTCH TOHKUI ClIoH Apy-
roro Metania (xpoMa, cepebpa, Mell, HHKENA, 307I0T2), YCTOiH -
YHBOTO K KOPPO3HH.

Tunmopasasagzaua Ne 1.

Hamnicars ypapHeHHs »nexTponnsa pacreopa KCl, ecam:

4) aHOIl HepacTBOPHMEL; §) aHOA pacTBOPUMBI (MenHEIH).
PemeHnue.

a) AHOI HepacTBOPHMBbIA

KQ 2K +CI
Karof (—): anoxm {+):
2H,0 + 28 = H, T + 20H" 201~ — 28 = C1,°°

CyMMapHOe HOHHOE YPaBHEHUE:
2H,0 + 2C1~ = H,T + CLT + 20H"

CyMMapHOe MONEKYIAPHOE ypaBHEHHe:
SAEKTPONH

2KCl + 2H,0 H,T + C,T + 2KOH

l
BTOD#MHLIH
TPOAYKY
BAEKTPOAH3A
(8 KaTomHOM
TIPOCTPAHCTRE)

6} AHOO pacTBOPHUMBIE (MEIHBI)
KCl = K" + CI”

,AHOL (+) Katox (—):
Cu’ — 28 = Cu? Cu + 2=’

L h)
HepeHOC HOHOB MeaH

€ aHOIZ Ha KaTol H
BRLICACHUE YHCTON MEKH Ha XaTohe

Kouuentpauus KCl B pacrpope He MeHseTcd.
CyMMapHOe YpaBHeHHE DIeKTPOaN3a ¢ pacTBOPHUMEIM 3HOZOM

HAaMNnucaTe HENb34. '
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TunoBasazanaya Ne 2,
Hamncate cxemy anexrponisa ZnCl, ¢ yTOfbHBIMH JIEKTPOIAMHE.
Pemenmne:

ZnCl, = Zn* + 2CI”
aHon (+):
2CI" — 28 = CL,T

Karon (—):
Zn* + 2= Zn’
2H,0 + 26 = H,T + 20H"

CyMMapHOe ypaBHEHHE PeaKlU#dH B JAHHOM NPHMEDE HAIHCATH
Help3s, TaK KAK HEU3BECTHO, KaKad HacTh OOINEro KonuuecTsa
BMEKTPHYECTBA HIET HA BOCCTAHOBJIEHHE BOZEI, 4 KAKaA — Ha
BOCCTAHOBJIEHHE HOHOB LIMHKA.

Tunopasgzamauva Ne 3.
Hanwucath ypapHeHHe PEAKIHHU JIEKTPOIN3A BOOHOIO PacTBopa,
conepxaiero cMecs Cu(NQO;); u AgNO,, ¢ #HepTHBIMY NEKT-

CTAHABIIUBATHCH KATHOHREL Ce-
pebpa (cM. pAo Hanpsaxe-
nuit). Ilocne mpakTHYeckKH
MOTHOTO OCAXIZeHHSA UX M3
PACTBOpPA HAYHETCS BOCCTA-
HoBneHue Cu®’

HOHHBIE!

MONEKYNAPHEIE:
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pomaMu.
Pemenune:
Cu(NO,), = Cu* + 2NO;”
AgNO; = Ag' + NO;~
Katox (—): aHoxm (+):
BO3MOXHE NPOLECCHE 2H,0 — 48 = O,T + 4H"
* 4 E= Ag°
Cu + 28 = Cu® BropuyuHEI NpoRyKT 2IEKT-
PONM3A B AHOAHOM Tipo-
B nepsyto ouepens GyayT Boc- CTPAHCTBE ~— a30THAA KHCIO-

ta HNO, (H" + NO,)

CyMMmapHBIe YpaABHEHHS NPOIECCOB, NMPOXOAAILKNX B PACTROPE:
4Ag" + 2H,0 = 4Ag" + O,T + 4H"
2Cu* + 2H,0 = 2Cu° + O,T + 4H"

4AgNO, + 21,0 = 4Ag + 0,7 + 4HNO,
2Cu(NO,), + 2H,0 = 2Cu + O,T + 4HNO,



Tunosasdsamaua Ne 4. Hamucars ypaBHeHWe PeakliMu 3neK-
Tpoau3a pacTeopa NaOH.
Pemenne:

NaOH = Na* + OH"-
Katox {—): anox (+):
2H,0 + 28 = H,T + 20H ieJIOYHAN Cpela:
40H™ — 48 = 0,T + 2H,0

CyMMapHOe ypaBHeHHE:
4H,0 + 40H” = 2H,T + 0,1 + 40H" + 2H,0,
2H,0 = 2H,T + O,T.

Bonpocet 0aa xonmpoan

. Yro HaibIBaeTCA 3NMEKTPOAN3OM?

. Kaxo# anexTpon Ha3sIBAKT KATOAOM, Kakoid — aHomom?

. Kakue npolecch mpOTeKawT Ha KaToge, Ha aHome?

. UeM OTIHyaeTcd 3MEKTPONIA3 PACTIIABOB OT 2MeKTPOME3a BOA-

HBIX pacTRopoB?

5. Kakue MeTanns! MOXHO AGAYIHTb JIPH 3AEKTPOMH3E DAacTIa-
BOB H HeNIB3% MOAYMHMTH [IPH 3JE€KTPOIK3¢ BOIHEIX PACTBOPOB
HX coaei?

6. Ing xakmx MeTaNnoB XapakTep KAaTOMHEIX NpPOLECCOB IIPH
S7IEKTPONIM3e PAcTBOPOB W PACIUIABOB UX cojtell oxuHakoB?

7. OKMCHIKOTCA TH HA aHOZe AHUOHE! OKCOKHCIIOT IIPH 3IeKT-
POAU3e BOAHLIX PACTBOPOB COOTBETCTBYIOILHUX KHCIOT W 00-
pasyeMEIX HMH coneii?

8. MoXeT AM pacTBOPATBLCH KaTOA NPH BHCKTPOJTHBE?

9. KakHe THIBEI AaHONOB BB 3HaeTe?

10. Byaetr a4 pacTBOPATHCS IIDH 3MEKTPONM3e AHOA: U3 XKese3a,

rpacduta, nAATHHLL, Mean?

A G B et

Yupaxcuenun u 3adauu 044 caMocmoameasnoln pasomet:

1. HanuuIHTe ypaBHEeHUS 3JIEKTPOAN3Aa BOAHLIX PACTBOpPOB Ho-
OHAA Kanmufg, cyasthara xaneuud ¢ WHEPTHBIMM 3AEKTPOAA-
MH,

2. HanumuTe ypaBHEHHWS 371eKTPONM34 PACIIABa M BOAHOTO
pACTBOpA Xiiopuaa Gapusa, Yem OoTnUYaOTCs 9TH MIponecchl?

3, CocTaBbTe ypaBHEHHS 3IeKTPOAH3a BONHEIX PaCTBOPOB Clle-
OYIOUTHX cofeit {(oneKTponnl rpadHUTOBHE): ‘
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a) K,PO,, 6} Zn(NO,),, B} Mnl,, r) PtSO,, a) SnBr,.

4. CocraBbTe ypaBHEHHS 3JIEKTPOJIH3a BONHKX PacTBOPOB Cjie-
AVIOWMX BelIeCTs (AHOA HepacTBOPHMEI):
a) Ba(OH),, 6) StCl;, B) HCl, r) ZnF,, n) HF, ¢) Cr{NQ3),,
%) AuCl;, 3) CoSO,, n) H,50,.

5. CocTaBbTe YpaBHeHHs 3JeKTPONM3a BOAHOIC PAaCcTROpA
AgNO;:
a) ¢ MEIHBIMH BICKTPOIAMH, 0) ¢ rpa@HTOBEIMM IEKTPOIAMIM.
UeM otanyaioTea npoueccel? ITouemy?

6. B Kakux cayuyasx IpR 3JEKTPONAH3E HA KaTome BRIAEIAETCA
ronopon? TpureauTe TIPUMEDE C© VDABHEHHAME DEAKUMI,

7. B Kakux cly4yasx TIPH 3JeKTPONHK3e Ha aHOMEe BHIASTASTCA
Kucnopon? HpreennTe NpuMepsl ¢ YPaBHEHUAMH Peakiuii.

§ 7.3. OOmas xapaKTepucTHKAa METAILIOB

Kax n3BecTHO, Bce XHMHUYECKHE 2NEMEHTHE 1 o6pa3yeMele
HMM TIPOCTBIE BEIECTBa JSNATCA Ha METAITBI H HEMeTAJLTbI.

Tak Kak B nepHoiax M TPYTIax NepUOTHYECKON CHCTEMBbI
. . Menaeneesa cylecTRYIOT 3aKOHOMEPHOCTH B U3MEHEHHH
MCTALTHYECKHX M HCMETA/UTHYCCKHX CBOHCTB 21eMeHTOB, MOX-
HO JOCTATOYHO OIpeeieHHO YKA3aTh MOJIOXCHME DMEMCHTOB-
MCTAIOB H 2JEMEHTOB-HEMCTAILIOR B HICPUOAUYECKOM CHCTe-
me. Ecnu nposecty gnaroHans {tadn. 30) or smemenTa Gopa B
{TIopaAKOBLIA HOMEp 5) 0 3/leMeHTa actaTa At (ITOpsIKOBBIH
HOMeED 85), To ciigBa OT 3704 THATOHAIH B IEPHOTHYECKOM CH-
CTCME BCe ICMCHTEHI ABJIAIOTCS MeTALJAMM, 4 cIpasa OT Hee
3JIEMCHTH NOOOYHBIX TIOETPYII SIBJISIOTCA METANIIAMH, a dJle-
MEHT5I [NIABHBIX MMOATPYIIN — HeMeTalIaMH. BieMeHTHI, pac-
NoJoXeHHbe BOMM3H nuaroHany (Hanpumep, Al, Ti, Ga, Ge,
Sb, Te, As, Nb), 0b1analoT IBOACTBEHHBIMY CBOHCTBAMH: B
HEKOTOPLIX CBOWX COSAMHCHHAN BelLyT cels Kak MeTANNLI, B
HCKOTOPLIX — APOABIAIOT CBOACTBA HEMCTANIOB.

Bee s-anemenTsl (kpome H 1 He), d-aneMenTsi (Bee a1eMeH-
TbI TOGOYHBIX MIOATPYIITL) ¥ f~oneMeHThl (JIAHTAHOMIBL M aKTH-
HOWIBI} SBIAIOTCA MeTalTaMu. Cpen p-2J1eMEHTOR CCTh M Me-
TAAMAL], U HEMETATNEL, YHCIQ IACMCHTOR-METAUIOR yuenmmaercsi
¢ YBeJIHYeHHCM HOMEpa NICPUOIa.

Hejlenye a1eMeHTOB HA METAJUIBI U HEMETaIbl 00bACHAET-
CA PAsIMYUEM B CTPOEHUH ATOMOB. PaccMoOTpuM, HANIpHUMEP,
CTPOEHUE ATOMOB 3EMSHTOB 3-T0 IEpHUOaAA:
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Tabauua 30
Ilonoxenne 31eMeHTOB-METAILIOB H HEMETAJIIOB
B NEPHOTHICCKOI CHOTEMe

Joynaol i
I it mw v NI (v | Vil
fNenuods
H Jaeptrmol 3.435}9?,0(
2 gee EoP nodzpynn ﬁﬁnﬂmm;‘ﬂ
3 34EMEHMY Al Heneuiannam.:l
1 n’ [ 1
i sﬂmﬁumcn 71 R b {qf Saemenmol nollﬁnusblx
5 Hemantany NN nnaaﬂglrin
6 A6y | abanwmes
7 Acmarm nemfﬂnnnu
Na Mg Al Si P S Cl
Paguyc
aToMa 0,1 0,16 0,143 0,134 0,130 0,104 0,099
.. @@
Yucio €
Ha BHeld- 1 2 3 4 5 6 7
HeM CHog
OnexTpo-
oTpHHa- 0,9 - 1,2 1,5 1,8 2,1 2,5 3,0
TENBHOCTE
(20)

CieBa panpaso;

a} paxuyc aToMOB YMEHBIIAETCS,

©) 3apal SApa YBEIMYUBAeTCS,

B) 3JIeKTPOOTPULATENBHOCTE YBEIHUHBAETCH;

T) YHCJIO DIEKTPOHOB HA BHELIHEM CJIOC YBEAHYMBACTCS,

N} IPOYHOCTH CBA3M BHEIIHHX AIEKTPOHOB C SUIPOM YBEJTH-
YHBAETCH;

€) crocoBHOCTb aTOMOB OTHABATD JNEKTPOHH YMEHBIHACTCS.
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Hosromy:

Na Mg Al SiPS Cl
MeTalnnl HEMETANNIHBL

ATOMBI 60/1GIIIMHCTRA METAILIOB Ha BHELITHEM 3JICKTPOHHOM
cJ0e HMeT oT 1 no 3 anekTponos. McxmoueHne: aToOMEI rep-
manusa Ge, onoBa Sn, csuxua Pb Ha BHeIIHEM 3/1eKTPOHHOM
cJI0e MMEIOT YeThIPE MEKTPOHA, aTOMBI CYPbMBI Sb, BHCMyTa
Bi — nsTh, aTOMEL TONMOHKNA Po — 1IecTs, ATOMEL METAILIOB
HMEIOT MEHBINHH 3aps Aapa ¥ OONBIKH paguyc (pasMep) 1o
CPaBHEHUIO ¢ aTOMaMH HEMETAJLIOB JAHHOTO Iepuoaa. ITosto-
MY TIDOYHOCTbH CBA3H BHELIHHX DJIEKTPOHOB € SOpOM B aTOMAX
METaJUI0B Heboubiasg, ATOMbI METAJLIOB J1ETKO OTHAIOT BAIEH-
THBIE BJIEKTPOHB! H NPEBPALIAIOTCS B IIGIOXUTEILHO 3apsDKeH~
Hble MOHBL ‘

INpocTrie BelllecTBa, KOTOPHIE 00Pa3yIOT SNEMeHTEH -METAN-
JIbl, IPYU OOBIYHBIX YCIOBUAX ABIAKITCA TBEPBIMU KPUCTAILITH -
YeCKHMH BelecTBaMyt (KpoMe prytd). Kpucramnnyeckas pe-
1ETKA METAINTIOB 06pa3yeTcs 3a CYET METALIMYECKOH CBA3H (CM.
§ 3.9), Mmeroimmecs Mexay y3laMu KPUCTAUIMYecKON petieTRY
¢cBODOAHEIE EXTPOHBI MOTYT NIEPEHOCHTD TEILIOTY H 3IEKTPH-
YyeCKHi TOK, UTO SABINAETCA NPHIHMHOM TIaBHBIX (PUIMUYECKHX
CBOJICTB METAJLIOB — BEICOKOI EKTPO~ H TEIUIONPOBOEHOCTH.

Duzunecxue ceoiicmea Memaitos

1. Bce MeTansl — TBEpHe BelllecTBa (MCKIIOUYSHHE —
PTYTB).

2. Jng Bcex METALIOB XapaKTepHBl MeTULTHYECKUIH Oi1ecK
¥ HEMPO3PadHOCTh,

3. Bce MeTannbl — MPOBOJHUKH TEIUTOTEL H D1eKTPHYECKO-
1o ToKa. MeTa/lTbl, XapaKTepU3YIOIHECHT BHICOKON SIeKTpHIeC-
KO MPOBOXHMMOCTEIO, ODNIAAAIOT U BEICOKOH TEITOIPOBOTHOC~
THIO. :

4, BaXHbIMU CBOMCTBAMM METANTOB ABMSIOTCS HX ILTACTHY -
HOCTb, YIIPYTOCTh, MPOYHOCTh. OHM CIIOCOGHEI IO JaBASHUEM
M3MEHATH CBOIO POPMY, HE paspylIasch.

Ilo creneny TRepPAOCTH METATH 3HAYHTENBHO OTIHYAIOTCS
IpYT ot Apyra. Tak, Kanuit, HaTpHi — MATKHE METaJNEl (MX
MOXHO pe3aTh HOXOM); XPOM — CaMblif TBepAbIi MeTann (ua-
panaeT cTeKyo).
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Temrreparyps! ILTABNCHKS H [MIOTHOCTH MET2UTOB TAKKE M3~
MEHAIOTCA B IIHPOKUX Itpeaeaax. CaMelii TerKoIapkii MeTana
— pryTs (1%, = —38,9°C), caMeIlii Tyronnapkuit — BoiasbpaM
(#°,, = 3380°C). notHOCTS JuTHA — 0,59 T/cM’, ocMua —
22,48 r/em’.

MeTaansl OTIUYAIOTCA CBOMM OTHOILLEHWEM K MarHUTHBIM
TIOJIAM H JIENATCA Ha TPH TPYTINEL:

— deppoMarHUTHSLIE METATUIB CITOCOOHB HAMAarHUYMBATh-

51 MO, AeHCTBHEM ¢/1abblX MATHUTHBIX NTOJICH (keneso,
KOBGAJILT, HUKENh, TamoIMHAN),

— IapaMarHUTHBIE METAJUTHL HPOSIBISIIOT c1abyro crocob-
HOCTb K HAMarHM4HBaHMIO {ATIOMUHUH, XpOM, THTaH,
TIOYTH BCE NAHTAHOHIIH);

— JMaMarHMTHBIE MeTaJIibl He IPUTATHBAKOTCS K MArHUTY,
Jlaxe CIerka OTTATKHBAIOTCH OT HEro (0J10BO, Melb, BUC-

MYT).

Xumusecxue ceolicmea Memaii06

Kax yxe 6bUI0 cKa3aHO, ATOMBI METAIUIOB GoJiee MM MeEHee
JIETKO OTAAIOT 3/eKTPOHEI, T. €. OKMCIAIOTCH!

Me? — ng = Me™  (um: Me® - Me"™" + ng).
{MeTann) (HOH MeTanmua)

OHepris, KOTopasd HeoOX0AKMa LA OTPHIBA 3JEKTPOHA OT
aToma ¥ NpeBpanieHs] ero B OMOXUTEIBHO 3apssKeHHBIH KOH,
HA3BIBAETCS SHEPrueH HoHH3auMKM. MeTaUlbl XapakTepu3yioTes
HeGOoMpIINMH BeTHYHHAMHE SHEPIriit MOHU3aL U,

ATOMBI META/UIOB He MOTYT NMPHCOSIUHATD 2IeKTPOHBL. [To-
DTOMY METAIUIEL BO BCEX XMMUYECKMX PeaKUHUsiX ARASIOTCA 80—
cmanosumenamu 1 B COeIHHEHHSIX UMCIOT TOABKO IMOJIOXHUTEIE~
Hble CTeeHH OKUCIeHWA. BoccTaHOBUTEIbHAS AaKTHBHOCTE
Pa3TMYHLIX METAIUTIOB HeOIMHAaKoBa. B epronax cinepa Harpa-
BO BOCCTAaHOBHTE/IBHAS AKTHBHOCTE METAIOB YMCHBIIIAETCH; B
IJIaBHBIX TIOATPYIIIAX CBEPXY BHH3 — yBeiuunBaeTcs. Bocera-
HOBHMTE/ABHAA aKTHBHOCTL METANNROB B XMUMHAYCCKHX. PCAKITHAX,
KOTOpbIE TIPOTCKAIOT B BOOHEIX PACTBOPAX PAIIHYHEBIX BEINECTB,
XapaKTePH3YETCA NMONOXKCHUEM METAIUIOB B 34eKTHpOXIMUec-
KOM pAady HanpaxdceHuii Memanraog.

MeTtalnbl ABASKOTCA BOCCTAHOBUTEISIMY U BCTYIIAIOT B XK~
MHUYECKHME peaKIIHH ¢ pa3lyIMYHBIMH OKHCTHTEIAMH.
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1. BaanMoZeiicTRAE C DPOCTHIMA Bemecmanm-nememmaimm
4) ¢ TANOTEHAMH METAJUThI O0pa3yIoT CONM — FRJIOTCeHHIB,
HalipuMep;
Mg + Cl, = MgCl, XJIOPH I MarHus,
Zn + Br, = ZnBr, BpoMHIL, LIMHKa;
6) ¢ KHCAOPOIOM METANIBI 00DasyIOT OKCHABI, HATIpHMEp:
P
4Na + O, = INa,0 OKCHJL HaTpws,
o
2Cu + O, = 2Cu0O okcuna Men (I1); .
B) C Cepoif MeTamIR 06pazyioT cony — cyabdinast, HanpuMep:

Fe+§S < FeS cynehun xenesza (I1):
I) ¢ BOZOPOAOM CaMble AKTHBHBIE METAIIRI 00Pa3yIOT MMj-
PHIBI, HATIpUMED:
Ca + H, = CaH, THAPHIL KBS

1) C FIIePOXOM MHOTHE METARNH O0PAsYIOT KAPOMLE, HATIpY-
Mep:

r
Ca + 2C = CaC, KapGHA KaibIui.
2. BaauMoaeRCcTBEHE CO CTOKHLIMH BRINECTRAMM:
a) MeTaJIbl, HaxonAlMecd B Havajie pAfa HAIpsmKeHWit (0T
Li no Na), npu OOBMHEBIX YCTOBHAX BRITECHSIOT BOIOPOX M3
Boasl H 00pa3yioT eI, HallpHMep:

2Na + 2H,0 = 2NaOH + H,T;
0) MeTaiuIbl, PACTIOAOXEHHBIE B PRy HANPSKEHWHA 10 BOIO-
poBa, BIAMMOAEHCTBYIOT ¢ pa3bapneHHHME KucnoTamn (HCL,

H,S50, v 1p.)}, B pesyibTare dero o0pa3yloresi COAM H BblIeis-
£TCH BOIOPOX, HANPHUMED:

2Al + 6HCI = 2AICI, + 3H,T;

B) METATH B3aUMOIEHCTBYIOT ¢ PACTBOPAMH COJIeil Menee
AKTHBHBIX METAJJIOB, B PE3yJIETaTe 4ero obpasyercs colb Goee
AKTHBHOTO METAJLIA, 2 MeHee AKTHBHBIA MeTa/Ll Buiiesercs B
ceofOIROM BEAE, HANIPHMED:

Fe + CuSO, = FeSO, + Cu
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Xapaxmep oxcudos u 2udpoxcudos memas108

HaubGonece axmsHbie MeTaNIbl 00pas3yIOT OKCHIE, KOTOPEIE
ABJIAIOTCSH THNHIHBIMY OCHOBHBIMHE OKCHIAMH, HalnipyMep: Na,O,
Ca0, BaO u gp. [i1npatel 5TUX OKCUIOB (THAPOKCHILI) ABIA-
I0TCA CHJIBHBIMHM OCHOBAHMAMHM (MIeA0YaMu), HAOPHUMED:
NaOH, Ca(OH),, Ba(OH), u np.

Oxcuas! M THIPOKCH/IbI HEKOTOPBEX MeTa o8 (Zn, Al H IIp.)
SIBJISIOTCA AM(OTEPHBIMH.

MeTanibl, HMEIOIINE MEPEMEHHYI) CTeleHb OKMCIEHHA, MOTYT
00pa30oBaTh HECKOJBKO OKCHAOR ¥ THAPOKCHIOB, XapakTep
KOTOPBIX 32BHUCHT OT CTENEHH OKUCIEHES METANA.

Obwue cnocobvt noaysenua Memaiioe

BOABIIMHCTBO METAIUIOB BCTPEYAlOTCA B NIPUPOLE B BHIE
PAa3NUYHbIX COSTHHeHHI (OKcHapl, CyAnbunnl, cynnadarsl, XI0-
punnl, kapboHatsl, drocdaTel, HUTPATH # 1p.). Tonbko HauMe-
Hee aKTHBHBIE METAIB BCTPEYAiOTCS B MPUPOAE U B cBoGoa-
HOM BHIe (caMopomHBie MeTaminy): Au, Pt, Ag, Hg u np.

TlonyyeHHe METANTOR U3 MX COSOMHEHUI — 3TO 3afa4ya Me-
TAJLTYPTHM.

Jro6oit MeTaNAYpruYecKHii Npoliece ABNSETCH NpoleccoM
ROCCTAHOBJIEHUS HOHOB METAA/IA ¢ TIOMOIUBIO PA3THYHBIX BOC-
CTaHOBUTENEH, B Ppe3yIbTaTe KOTOPOTO MOJYYAIOTCA METAIILL B
C¢BOOOIHOM BHIE.

B 3aBMcHMOCTH OT ciocoba MpOBEACHNS METALTYPTHYECKOIO
MIPOLECCa PAasINYAIOT MHPOMETALIYPIHIO, THAPOMETAILTIYPTHIO
H 2JIEKTPOMETANIYPIHIO.

Thupomemannypena — 910 TOAYICHHE METAI0B M2 MX CO-
eIMHEHUI NpY BRICOKHX TEMITEPATYPax ¢ IOMOUIBIO PA3THYHBIX
BOCCTaHOBMTENEH: yriepona, okcuaa yraeposaa (1I), sonopona,
METAJLIOB (ATIOMMHMA, MaTHUs) W ap. Hanpumep:

FeO + C =t°Fe + CO
Fe,0, + 4CO = 3Fe + 4CO,
WO, + 3H, £ W + 30,0
Cr,0, + 2A1 % ALO, + 2Cr

iD
TiCl, + 2Mg = Ti + 2MgCl,
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Tudpomemaaaypaua — 3710 NMOAyYeHHE METAJUIOB, KOTOPOE
COCTOMT M3 ABYX npoueccor. 1) npupoaHoe coequHeHHe MeTAUIR
(0DBI4HO OKCHI) PACTBOPSETCH B KHCIOTE, B pe3yJIbraTe 4ero
MOIY4aeTCA PacTEOP COMH META/IIA; 2) U3 TIOJIYMEHHOIO pacTBO-
pa TaHHBIA MeTa/l1 BeITeCHIETCA 00JMee AKTUBHBIM METAJJIOM.
Hanpumep:

1) CuO + H,80, = CuSO, + H,0
2) CuSQ, + Fe = FeSQ, + Cu

Daexmpomemaraypeus — 370 TOAYICHIE METAIUIOB [IPK 3NEK-
TPONM3¢ PACTBOPOB MK PacrUIABOB UX coefiieHuit. Ponk BoccTa-
HOBMTEJIS B TPOLIECCE HMEKTPOIM3A UIPAET INMEKTPUYECKUH TOK.

Koppo3un memaatos

@ Koppo3us — 3T0 CaMOMPOH3BOJILHLIA NPONECe paspymeHns
METAJLIOB NpH B3AHMOJEHCTBHH MX C OKPYKAIOIMIEH cpeaoi
(KMCITOPOIOM, YTIIEKHCBIM Ta30M, CEPHHCTHIM Ia30M, BOXOI),

TIo MexaHH3MY KOppO3HIO OeNST Ha XHMHYECKYIO H JEKT-
POXHMMYIECKYIO.

XpuMHuyeckasg KOppo3us — 3TC B3auMOOeHcTRile MGTSJUIOB c
CYXHMU Ta3aMH M XHIKOCTAMH, KOTOPbIE HE IIPOBOMIST SMIeK~
TpHYECKHI TOK (OSH3HH, KEPOCHH H Ip.). DT0i KOPPO3HH 1o~
BEepraioTcs AeTalH W Y3Nbl ABMraTteneil, rasoBslXx TypOuH, pa-
KETHBIX YCTAHOBOK. XHMMHECKAs KOPPO3KUsa BCTPEMAETCS M B
mpolecce 06pPabOTKH METAANOB TIPH BRICOKHX TeMIEPATYPax.
Hanpumep:

42 =2
Fe’ + 2H,S + 0,0 = 2FeS + 2H,0

173
2Fe® + 350, + 30, = Fe,(SO,),

DTH OpoleceHl ABIAIOTCS OKHCAUTEIEHO-BOCCTAHOBUTEI b~
HAIMH PEAKIIMAMH, B KOTOPHIX 0OMEH 3JeKTPOHAMH coBepllia-
eTCA MEXKIY MeTALTOM (BOCCTAHORUTEAEM) M OKHCTHTEIeM {Ha-
HipUMep, KHCIOPOZOM).

BosibIUMHCTEO METAILIOB OKHCHSETCS KUCIOPOLOM BO3IYXA,
06pasys Ha I0BEPXHOCTH OKCHIHEIE IVISHKY, HAIPAMED:

4Al + 30, = 2A1,0,

Ecyou nnexska MPOYHO CBA3aHAa C METAJUIOM 1 HE HMECET Me- -
XaHUYEeCKHX l'lOBpE)K.E[EHHﬁ, TO OHa 3AILHUINAST METAAN OT Jadb~
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HeHIlero OKMCIeHUA. Takue 3aHIMTHLIE NMICHKH HMEIOTCA ¥
XpoMa, DMHKA, HUKENA, aiIlOMUHHUA. Y xenesa oHa nopucras,
JICTKO OTOC/IACTCA OT IMOBEPXHOCTH U IIO3TOMY HE crioco6Ha 3a-
IIATATE METANT OT Pa3PYILICHHA.

DreKTpOXyMHYECKAT KOPPO3UsA — BTO PaspylIeHHe MeTaLIa,
KOTOp]:Iﬁ HaXOJAUTCA B KOHTAKTE C IPYTHM METAJIOM B NIPHUCYT-
CTBHHM BOJBI WUIH PacTBOPA 3NIEKTPONUTA. B OCHOBE 3MEeKTpOXM-
MMYECKOH KOPPO3WH JIEXAT NPOLIECCH], aHAJIOTHYHEIE TeM, KO-
TOPBIC NPOTEKAIOT B TANbBAHMYECKHX 3JICMEHTAX. Kak HpPAaBUIIO,
MeTaJUIBl CONEPKAT BK/IIOYCHUA PA3IHIHBIX ITPUMeECEH, M T10-
3TOMY Ha ITORePXHOCTH METAJUIOB 00pasyeTcsl MHOXECTBO Iajlb-
BaHUYECKUX SIEMEHTOB.

PaccmoTpuM paspyllicnue Xele3Horo obpaslia B MpUcyT-
CTBHU NpuMeceit Megu. Ha xkeneze, Kak Gonee akTHBHOM Me-
Tanie (MMeoleM Ooee HU3KUH CTaHAapTHEII aNeKTPOIHBIH
TMOTCHLMA), TIPY CONNPHKOCHOBEHKHU C 3NEKTPOIUTOM IIPOUC-
XOJIAT TIPOLICCCHI PACTBOPeHUS (OKUCACHNIS) METAILRA U TePEXOX
€ro XATUOHOCB B CJIOH /IEKTPOIIHTA:

Fe® — 28 = Fe**

TakuM 00pa3oM, Xene3Hasd MIACTHHKE CAYXKHUT aHOIOM.

[ToTOK 3MeKTPOHOB IepeMellaeTcsd K Mead — METaJLIy ©
MCEHbBIIIeH XHMHYECKOH aKTHBHOCTBIC {HMEIOLLEMY 6oee BEICO-
KUH CTAHJAPTHBIH SNEKTPONHBIA IMOTEHLHAN); HA MEAHBIX Y4a-
CTKAX CO3/aeTca H3OBITOUHOE KOMUUECTRBO NEKTPOHOB. TAaKUM
00pa3oM, MEIHBIE YIaCTKH NMPeACTaBIAIOT co80it KaTom — Ha
HUX BO3MOXHBI TIPOLICCCH BOCCTAHOBIEHUS.

B 3aBHCHMOCTH OT KMCIOTHOCTH CPEIBI STEKTPOIUTA Ha
KaToIe BOCCTAHABIMBAIOTCH WIIH KMCIOPOX (PAcTBOPEHHBIN B
IMEKTPONHTE ) WIH MOHHI Bogopona (puc. 26):

pH =7

xatox {Cu): O,+ 2H,+ 48=40H",

pH <7
katon (Cu): 2H'+28=H,

DIEeKTPOXHMHUYECKAN KOPPO3UsA, [P KOTOPOH KaTOMHbIM
MpOLIECCOM SIBIISIETCH BOCCTAHOBJICHME MOJIEKYN KHCIOpOXa,
HA3BIBAETCA KOPPO3HEH ¢ KHCIOpoIHOil AenonsApmsamieii. Dnex-
TPOXUMHYECKAS KOPPO3HA, NPY KOTOPOH KATONHBIM MPOLIECCOM
ABAAETCH BOCCTAHOB/EHHE HOHOB BONOPOXA, HA3BIBACTCA KO-
po3ueii ¢ BOZOPOAHOI NeNONAPHIANMEH.
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Pac. 26. Cxema 31eETPOXHMHIECKOH KOPPOIHHE:
a — ¢ KMCJI0pOINoHA Nenoaspusannei;
6 — c BojopoTHOI KenonapAanAei

B cny4ae Koppozuu ¢ KMCHOPOMHON ACHOIApH3aIMEH B Clioe
BJIEKTPOAMTA KATHOHB! JKENIE3a B3aUMOICHCTRYIOT C TMAPOKCH I~
HOHaMH:

Fe*? + 20H™ = Fe(OH),,
4Fe(OH), + O, + 2H,0 = 4Fe(OH),,

YTO MIPHBOAMT K 00Pa30BaHHI) PKABYHHE, COCTOSLICH B OCHOB-
HOoM K3 Fe(OH),, a Tarcke npofyKTa ero pasnoxeunss FeO(OH).

B ciiy4ae koppo3uH ¢ BOIOPONHON ASIONAPHIANMER KATHO-
sl Fe** B3aUMOIEHCTBYIOT C COOTBETCTBYIOINHMH AHUOHAMM C
o0pasoBaHKeM coJieit.

DIEKTPOXMMHYECKA KOPPO3UA ApeicTanisteT coboil okuc-
JIHTENBHO-BOCCTAHOBHTENRHEIH NMPOIIECC, KOTOPHI NPOUCKXONUT
B CPENAX, IIPOBOSLIMX TOK (B OTIMIHE OT XMMHYECKOMH KOPPO-
3uH). PacTBOpeHHBIH KHCIOPOI H HOHBI BOLOPOAA — BAOKHEH-
HIMEe OKMCIIHMTENH, BHI3LIBAIOIIVE ICKTPOXUMUUECKYIO KOPPO-
3M10. DIIEKTPONTUTOM MOXET CAYKMTh MOPCKAS BOMA, TPAPOIHAS
BOAa, KOHASHCHPOBAHHAS BjIara ¥ T. JI.

Koppoausa kaHOCHT GoNBINOH Yiiepd HAPOAHOMY XO3sHCTBY.
[loaromy ¢ xoppo3ueil BexyT 60pe6y. CyllecTRYIOT CAEIyIOLIME
METOAL] 3AMMTH METALIOR OT KOPPO3HH;

1. MckoueHne KOHTAaKTa METANNA ¢ ATMOCGEPOI B 3JIeKT-
POJMHTaMHK. JTO MOXET ObITh JOCTUTHYTC HAHECCHUEM SaIHMT-
HBIX MOKPBITRIA;
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4) HEMETAATHYECKHX — CHCLMATBHBIC JAKH, KPAaCKy, IMANH;

6) XMMMYECKHX — JIOKPBITHI, K KOTOPBIM OTHOCATCA HCKYC-
CTBEHHO CO31aBaeMbIe TIOBEPXHOCTHRIC TIRCHKH (OKCHAHEIE,
docdaribie, HUTPUIHEIE U OD.);

B) METALTHIECKHX — TTOKPBITHM, IONYIeHHBIX NEKTPOXH-
MHYECKMM OCAKISHHEM HA 3arMIIAEMOR AETAMH TOHKOTO ClIoH
JpYFOTO MeTallna (XpOMHPOBaHKeE, HUKEIHPOBAHME, IHHKOBA-
HHE, JYKECHHE H T. 1.).

2. DIEKTpoXHMAYCCKHE METOIM 3QIBHTH:

3) TIPOTEKTOPHAA ~— K 3AlIHIIAEMOMY METally TIPHCOSKH-
HIAETCH KyCcok 6onee akTHBHOrQ METANLNA, KOTOPBIA K pa3pylIa-
€TCS B IIPUCYTCTBHM HICKTPONHTA;

0) KaTomHas — MeTAJUIOKOHCTPYKIIMH MOACOSIUHAIOTCH K
KaTOHy BHEUIHErO HCTOYHMKA TOKA, YTO MCKII0YAET BOIMOK-
" HOCTL MX aHOJIHOTO Pa3pyLUeHHA.

3. Cnemmansaag 0OpaboTEa /IEKTPONATA MIH CPeanl, B KO-
TOPOI HaXOAUTCA 3aIHINASMAS KORCTPYKIIMSA:

a) BBe/IcHME BELIECTB-HHIHOMTOPOB, 3aMeITAINIHX KOPPO-
3HI0;

©) ynaneHHe pacTBOPEHHOTO B BOIC BO3/lyxa (Ieaspaltus) —
HafpHUMep, B BOJE, NOCTYNAONEH B KOTEABHEIC YCTAHOBKH.

Cnaagnt

Metasibl B YHCTOM BHLAC MPHMCHAIOT PEXeE, YeM HX CTIia-
BB, DTO ODBMCHASTCS TEM, YWD CIIABE] 4acTo obNanaloT boxee
BLICOKMMH TEXHIYCCKIMH CBOMCTBAMM, YEM TUCThIE METAILIEL.
HaroToBneHHE CILIABOB OCHOBAHO Ha CBOMCTBE METAILIOB B pac-
TUIABJIEHHOM COCTOSHUY B3AMMHO DACTBOPSTLCA i CMEITHBATh-
¢Sl IDYT C APYTOM.

Ilo cBOeMy coCTaByY ¥ CTPOSHMIO CIUTABR! OBIBAIOT Pasiny~
HBIMU. BaxHeHinUME B3 HUX ABSIOTCA:

1. MexanyuecKas cMech MeTaL10B. OXJIaXACHHBIHA pacrnas
MpeacTasnder coboi cMECh OUEHD METKHUX KPUCTAUIOR OTIEb-
HBIX METALI0B (HanpuMep, Pb + Sb).

2. Teepasie pactBophl. 1lpn oxnaxgeHHM pacriiaga obpasy-
0TCS OMHOPOLHBIE KpHUCTALNEL B y3nax HX KpHCTa/UIMYeCKHX
pelLeTOK HAXOASTCS ATOMBI Pa3iHUHbIX METAIUIOB (HapHMeD,
Cu + Ni).

3. WnTepMeTannuieckne coemutennn. [1py B3auMHOM pa-
CTBOpPEHUH METAILIOB UX ATOMBI PearupyloT MexXIy coboit, 0b-
pasys XMMHYeckue coearHenns, B Takux coeMHeHUaX MeTal-
JIbI 4alli¢ BCETO HE MPOABIAIOT BAAEHTHOC TS, XapaKTCPHYIO IS
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HHMX B COSIMHEHHSIX ¢ HemeTajutaMH (Hanpumep; Cu,Zn, Zn,Hg,
Ag,Zns).
B cocTaB CIIIABOB MOTYT BXOAMTb ¥ HEMETRUILI (YTIIepo,
60p 1 1op.).
CntocoOHOCTh METATLIOB B PACIINABIEHHOM COCTOSHHY He
. TONBKO MEXaHWYECKW CMEIIHMBATLCA, HO H 00pa30BhIBATE MEX-
Iy coboii (M aToOMaMH HEMeTaJUIOB) Pa3N4YHBIE COEAMHEHUI —
OIHA W3 MIABHBIX NPHYMH, OGBACHAIOLIAs, TIOYEMY CIIJIABHL 110
tbH3UYecKUM CBOHCTBAM CHITBHO OTIIMYAIOTCA OT CBOMCTB CO-
CTABASIONIUX MX MeTanAos, HanpuMep: TeMilepaTyps! TRaBge-
HHA HATPHUA H KaJIUs COOTBETCTBEHHO pasHE 97,5°C 1 62,3°C.
Cnnar, cocrosmmii U3 56% (macc,) Na w 44% (macc.) K, nna-
BHTCH TipH 19°C.,
Crias, nonyJeHHBIH 13 MoHoKap6uaa Bonbgpama WC u
KoBallbra — «1100eIMT» — TI0 TBEPAOCTH CPABHHM C aJIMA3oM.
B HacTodlliee BpeMs B TEXHHKE IPHMEHSIIOT DONBIIOE YUCHO
PAITMYHAIX CILIABOB, OOIAMAIIIMX 3apaHES 3YTAHHBIMM CBOI-
crBaMH. JIJ1s KX TOIyUeHUS MCTIONB3YIOT Gostee 40 XMMHYECKHX
3JEMEHTOR B pa3HOOGPA3HBIX COYETAHHAX H KOMHMUECTBEHHBIX
COOTHOLISHHIX.

Heicomopb!e WUPOKO UChoAb3YeMbie CNAABH

Crane - CIINaB Xene3a M yraepona, 1o6asku: Mn, Cr, Ni,

5, B S.

Bponsa — c1u1as MeqH ¢ 0ji0BoM, obapku: Zn, Pb, Al, Mn,
P, Si.

Jlatyns — CIUI2B MEOH ¢ UMHKOM, NoGaBKu: Sn, Mn, Al, Pb,
Si.

MeabxHop — CIUIAE MEOM ¢ HUKeNeM.

JiopamoMHnpii — CrTaB ATIOMUHHSG ¢ Menpio (~ 3—5%),
Mapratues (~ 1%), marauem (~1%).

AManeTaMbl — CIUIABBE METAUIOB, COTEPXKAUIHe PTYTh.

B MeaniliHe IPUMEHAIOT PA3iaHbe METAIbl ¥ CTINABEL
Virisl A1 HAJTOXEHHST HCKYCCTBEHHOTO MHEBMOTOPAKCA H3TO-
TARIABAIOT M3 TUTATHHEL, IPOBOMOMHBIE CKOOKHM I PATHYHBIX
CIIMBAIOLIMX ANNAPATOB — M3 TAHTANA, HEKOTOPbIE TMIa3HbIe
UHCTPYMEHTHI — M3 cepebpa.

Crane, conepxamas 18% xpoma, 9% nukeng, 1% raHrtana,
HCIIOIb3YETCH UIA H3rOTOBICHHA SYGHBIX KOPOHOK, MIJI, CTC-
PUIN3ATOPOB M T. .
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00 ~1

13.
14.

Bonpocws: dan xoumpoan

. Iie pacrtonoxensl 3IeMeHTBI-METAIIIB B TIEPHOANY eCKOMH

cHcTeMe?

. K KakuM IJIEKTPOHHBIM CeMeHCTBAM OTHOCHTCH 3HEMECHTHI-

MeTanap?

. Cxonsko INCKTPOHOR MMEIKOT aTOMBl METAJUIOB HAa BHCLUIHEM

3MeKTPOHHOM cJioe?

. Kakopo cTpoeHne KpHCTANIM4eCKNX pelleTOK MeTanios?
. Uro Ha3eIBaeTCH METANHYECKOH CBH3BIO?
. KakuMya du3sHyYecKHMH CBOACTBAMH XapaAKTEPHUIYIOTCH Me-

Tanni?

. YTo Ha3pIBAeTCH HEPrHed HOHHM3AUHH?
. IloueMy aTOMBI METAZIOR B XMMHWYECKHX peaklUaX ABALHOT-

CA BOCCTAHOBMTEIAMH?

. Kakue xHMHYeCcKHe CBOMCTBA XapakTepHLL JAs MeTanaon?
10.
11.
12.

Yto Takoe Koppoaua? Kakue BUAL KOppO3WH B 3Haete?
YTO NeXKUT B OCHOBE INEKTPOXUMHUYLCKO KOppo3un?

YTo Takoe NEKTPOXHMHUYECKAS KOPPO3IMA ¢ KHCIOPOXHOM
nenonspuzanueii? C pogopoaHolt pemondapusauunei?

Ha kakoM cROMCTBE MeTA/UIOB OCHOBAaHO M3TOTOBJIIEHHUE CIUIA-
BOB?

Kax pasnanyamTcs CIIaBel IO CBOEMY CTPOEHHIO?

Sadauu u ynpaichenun 0in camocmoameavnoi patomst

. C pactRopaMu Kakmx M3 yxkasauHklx conei: CuSQ,, Zn(Cl,,

AgNO;, Al(S0,),, Na,80,, NiSO,, KCI, NaNO,, Hg(NO,),
— MOXKET pearsposard xefe3o? Hamumurte ypaBHeHUs pe-
aKnuii B MOJEKYNAPHOM M MOHHOM BHEAX.

. [Ipu ezavMoneiicteuM § r cMecH XKefiesa M MATHMA C cong-

HOI KHCNOTOM BRaeAWiIoce 4,48 1 somopoaa (H. v.). Ckonp-
KO TpaMMOB Xefle3a M Marsus cofepxanoch B cMecu?

. IIpu 06paboTke & F cCMeCH MArHWd W OKCHIA MArHUs COJs-

MO KMCAOTOH BRIIEANIUCE 5,6 1 Bomopona (H. y.). Kaxona
Maccopas A0nA (B %) MarHus B UCXOAHOM CMecH?

. CocrasbTe ypasHeHWs PeakuWil BOCCTAHOBIEHMA:

a) Mexu w3 oxkcuma menu (I1) yrmepogoMm ¥ OKCHIOM YIEpo-
ma (II), _

0) KaaMus M3 OKCHAA KaAMHA M MAPraHia U3 OXCHIa Map-
ranua (IV) BomoponoM;

B} xenesa U3 oxcupa xenesa {(II1) ¥ xpoma U3 oxcuza xpoma
(1II) anmoMuHBeM,

CocraBbTe MMeKTPOHHLIN Gananc.
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5. Kakoil obbeM oxkcnza yraepona {11 HeoGxoaum s nonxo-
ro poccranobrenud 320 r okcuga xenesza (III)?

6. CROABKO rpAMMOB ATIOMUHUA HeoOXOAMMO B3ATH LA TIONY-
yeHus 78 1 xpoMma M3 ero okeuaa (Cr,0g)?

7. Mexay KaKMMU W3 [ONAPHO B3ATHIX BENISCTB NMPOMN3CHIET XM~
Muueckas peakuus? HanuyuTe ypaBHeHHS peakIldii B MO-
NEKYIAPHOM ¥ HOHHOM BHIAX:

a} Cu u HC, 6) Cu u Hg(NO,),,
B} Zn u Pb{NQO,),, 1) Cuu Ag,50,,

o) Fe u ZnCl,, e) Ag 1 AuCl;,

x} Hg u H;S0, (p), 3) Mg n SnCl,,

u} Cu u Fe50,, k) Al u CuSO,,

m Zn u MgCl,, M) Fe u CaCl,,

n) Ag u H,80, (p}), o) Zn n HCL

8. Ina 3amiuTe XKeJe3a OT KOPPO3HH €T0 NOKPHBAIOT CI0eM
OnoBa (IVREHOE XeAL30) HAH CNOEM IIMHKA (CIHAKOBaHHOE
xene30). Kakue npoueccer OyEyT TDOUCXOANTD NP Hapylle-
HHH 32IOATHOTO MOKPHITHS B AYKCHOM H OIIHHKOBAHHOM XKe-
ne3e B CIyYyae KOPPO3HH:
4) ¢ BOAOPOAHOHN Acnonapwsauueii; 6) ¢ KUCIOPORHOMA ae-
MonAspH3ANKEH?

§ 7.4. Meranns! maenbiX moxrpynn I 1 I rpynn.
KeeTkoeTh BOABI

K MeTannaM raaBHoM MOATpYIIs! | TPy OTHOCATCS: JTH-
ast Li, Hatpuii Na, xanuit K, pybumait Rb, ueauii Cs, dpan-
nuui Fr.

OTH METAJLIbl HA3BIBAIOTCA HIEAOYHBIMM, T2K KaK OHH M HX
OKCHAH IIPH B3aMMOJIEHCTBHH C BOAOH 06pasyIoT WICOYH,

K MerannaM rraspoi noarpynnsl 1l rpynnst oTHOCATCS:
Oepunnuit Be, marumit Mg, kanbuuii Ca, crpoHuwmii Sr, 6apuit
Ba, paauii Ra. Tlocnennme uetkipe aaemenTa (Ca, St, Ba, Ra)
HA3BIBAIOT METOTHOIEMENBHBIMH METAIAMM, TaK KaK HX THI-
pokcuarl Me(OH), ofnanaior WenounbiMu CBOUCTRAMYU, 4 UX
okcuasl MeO 1o cBoeil TYroriaBKOCTH CXOLHLBI ¢ OKCHAAMH
TAXKE/IbIX META/LNOB, HA3BbIBABLIMMICS PAHBHIE «3eMIAMM», [lo
cBoUM cBOHcTBAM BepUMIHil HanoMUHaeT AIIOMHHMIA, a Mar-
HMi TIOXOX Ha JUTHIA (TIPOSB/IEHHE JAHATOHATBLHOTO CXOICTBA
3MNEeMEHTOB B IIepHOIHYECKOM CHCTEME).

MlenovHble 4 MWENCUHO3EMENBHBIE METANAB OTHOCATCH K
s-aneMeHTaM. Ha BHeHTHeM 31EKTPOHHOM CIIOE ¥ aTOMOB LS
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JOUHBIX METAJUIOB OINH $-OJIEKTPOH (115'); y aToMOB Gepunus,
MarHKA K LIETOYHO3EMeNBHbBIX METAILIOB — JIBa S-3JIeKTpoHa (115).
Crepxy BHM3 B HOAFPYNIAX 3THX 3JIEMEHTOB Paluychl aTOMOB
YBENHUMUBAIOTCS, DHEPTHS MOHH3ALWH YMEHBIIACTCS, CIIoco0-
HOCTb OTAABATE 2JIEKTPOHE! ¢ BHELIHETNO CIOA YBETITIHBACTCA,
FIO3TOMY BOCCTAHOBHTEILHASA CIIOCOOHOCTE TOXE YBEIMYHBACTCS.

MeTaLisl paccMaTpPHBaeMbIX IOATPYIIL B CBOGOIHOM COCTO-
STHHH B TIPUPOJE HE BCTPEUAIOTCHA, TaK KaK OHA XMMHYECKH
OYeHb AKTHBHBL. (OHM HAXOIATCSA B IPUPOAE TOALKO B BHAE CO-
exuHenyit. MOHBI HIETOYHBIX METAILIOB BXOAAT B COCTaB MHO-
I'MX PaCTEOPHMbIX MUHEDPANOB!

NaCl — kaMeHHas (noBapeHHas) CoJb;

NaCl* KCl — CHIBBHHHT;

Na,S0, * 10H,0 — Mupatunur (raaybepora conb).

HoHbl 1e109H03eMeNbHBIX METAIUIOB BCTPEYAIOTCS B IIPH-
polie B BHIE MATOPACTROPWMBIX COCTHHEHMMN:

CaCOQ; — Men, KanpluT, MpaMop; BaSQ, — bapurT;

CaSQ, - 2H,;0 — runc; SrCQ,; — cTPOHIIMOHWT;

Ca,(PO,), — dochopuT 1 1p.

MarHuii BXogMT B coctas ~ 200 mMuHepanos. Baxueiinme
M3 Hux; gonoMuT CaCQO, « MgCQO,, maraesur MgCO,.

Duznueckue ceoiicmen

Bce Metamns!l rnasasix monrpyni 1 u I1 rpynm cepeSpucto-
Ge10r0 11BETa, XOPOIIIO IIPOBOIAT TEILIO M DNeKTPHYIECKIi TOK.
IllenouHbie METALIB] UMEIOT HU3KHIE TEMIIEPATYDEI TUIABICHUA
PI TeMIeparyprl kuneHus (¢, (L) = 180°C, ¢°,, (Cs) = 29°C;

1. (Li) = 1350°C, °,,.(Cs) = 670°C); HHU3KYIO IUIOTHOCTh
(py; = 0,534 r/cM’; po = 1,87 r/cm’). TeMIlepaTypel Ii2BIeHUA
¥ ILTOTHOCTH MeTaLIoR 11 rpyIimel Bellle, YeM Y LIEIOUHBIX Me-
TaJneB {17, (Be} = 1283°C, py, = 1,85 r/eM’, £°,, (Ba) = 710°C,
Pg, = 3,50 I‘/CM

H)IOTHDCTL METAILIOB CBEPXY BHH3 IO I'DYINe YBEAHYUBA~
€TCsA, & TEMIEPATYPHL TIEABASHUA YMEHBIIAIOTCS.

Ioayuenue

PaccMaTpHBaeMble MeTAANHE TOTYIAIOT MECKTPOAN30M pac-~
MIaBNeHHBIX CONeit, YaHie Beero X0pHIos, Wil menoyeit (1ne-
JIOYHBIE METAUIBI):



00,
NaCl « Na™ + CI7;

Kartor~ Na* + 18 — Na® NaCl 5 2Na+ 1,1
Anor* 2CI" —28 - Cl,®  (pacrua) TOK

o
NaOH = Na* + OH"
Karog~ Na' + 1&g - Na°
Anor*  40H" — 48 — 2H,0 + O,

ANaOH 25 4Na® + 2H,0 + 0,1
(pacnas) TOK

r ‘
CaCl, = Ca’" + 2CI”
Karon~ Ca** + 2& — Ca’ .
CaCl, > Ca’+ CL"T
Aron™ 2CI"— 28— Cl? (pacnaas) TOK

CrpoHuMii B 6apiil yallle BCETo TIOIYIa0T alIOMOTEpMHIYec-
KHUM METOIOM:

1 :
4510 + 2A1 = 3Sr + SrO* ALO,
MertaanioMyHaT cTpOHLIHUA

-
4Ba0 + 2Al = 3Ba + BaO -~ Al,0,

MeTaanoMuHaT Bapus

Xumuvecxue ceoiicmsa

H.IEJIO‘{HLIE H MICJI0YHO3EMENTBHEIE METAIIB] — 3T0O CAMEIC
AKTHBHLIE METANINB! ¥ CUJIBHEIE BOCCTAHOBHTENH. Bo Beex X1~
MUHECKUY PCAKIUAX OHHI JICTKO OTAAIOT BAICHTHLIC ICKTPO~
HEl 1 NIPEBPAILAIOTCA B ITOJIOXKHUTEIILHO 3aPAXKEeHHBIS MOHEL B
COeXHHCHURX npeoﬁnanae'r HOHHAaA CBA3b.

XnMHUYeCcKNe CROMCTBA 1ENOYHBIX B 1EeNoYHO3eMENLHBIX
METAINI0B pacCMOTPHM Ha NMPUMEDPE HaTPUA U KANBLIHA,
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L. BzaumoneiicTeue HATPHA ¥ KATbIHA ¢ HEMETALIAMH

Na Ca
1. Baaumodeiicmeue ¢ kucaopodom
2Na + 02 = N3202 2Ca + 02 = 2CaO
IMepokeua HaTpud- Oxcua Kanbuus
(OCcHOBHOM TIpOAYKT) (OCHOBHOM NPOAYKT)
4Na + O, = 2Na,0 Ca + O, = Ca0,,
OKcHI HaTpHA Tlepoxkena kaneuua

(MoGOYHBIH TPOIYKT) {noBGOYHHIH NPOOYKT)

2. C eaavzenamu 00pasyiomes 2102eHUOb

2Na + Cl, = 2NaCl Ca + Cl, = CaCl,
Xiropupg HAaTpUA Xnopua xanblusg

2Na + Br, = 2NaBr Ca + Br, = CabBr,
‘Bpomun HATPUA BpoMuL KansLua

3. C cepoli oGpaszyiomea cyrsghudel
P
2Na + 5 = Na,S Ca+8=Cas
Cynsdug HaTpHA - Cynedua Kaubuua
4. C sodopodom obpazyromes eudpudst

rn ' tﬂ
2Na + H, = 2NaH Ca + H, = CaH,
Tppuz natpus Dunpun xaneuus

hapuael HaTpua M KaabUHs pasnaraiorcs BOLoH ¢ o6paso-
BaHMEM IEJI0YH ¥ CBOOOTHOTO BOAOPOIA:
NaH + H,0 = NaOH + H,T
CaH, + 2H,0 = Ca(OH), + 2H,T

I11. BaauMopneiicTeAe HATPHA ¥ KANLOHS
€O CNOKHBLIMA BEIMECTBAMH

1. Bzaumodeiicmeue ¢ 800oii
2Na + 2H,0 = 2NaOH + H,T
Ca + 2H,0 = Ca(OH), + H,T
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2. Baaumodeiicmeue ¢ pa36asaeriuiMi KUcromary
2Na + 2HCI = 2NaCl + H,T
Ca + H,80,(p) = CaSO, + H,T
3. Baaumodeiicmaue ¢ opearuMecKUMI 24302eHICAMU

IIleniouHRe METALIR, B YACTHOCTH HATPHI, B3aNMOeCTBY-
10T ¢ OPTAHMYECKMMM TATOreHUAAMY, DTa PEAKIMs HAILIBACT-
ca peakuuei Bropita, ona 6ymeT nonpo6uo paccMoTpena B 4. IT1
«OprafuiecKag XiMH»,

2Na + 2CH,Cl - C,H, + 2NaCl

Oxcudnt u eudporcudor wea0uHbvIX
U WEAOMHOIEMEABHBIX MEMAAI06

OKCUAL HEEAOYHEBIX B HIEIOYHO3CMENBHBIX METALIOR ABAM -
HOTCA THMHYHBIMM OCHORHBIMM OKCHIAMH, OHM 06JIARAI0T BCe-
MH CBOHCTBAMU OCHOBHHX OKCHAOB. OKCHIAM COOTBETCTBYIOT
CHIILHBIE OCHOBAHHUSA, PACTBOPHUMBIE B BOAE (ILIEN0TH), OHA 06-
JalI0T BCEMH CBOHCTBAMM OCHOBaHUI (Tabm, 31).

Tabinuya 31

XapagRTepuCTHKA OKCHAOB H MTHAPOKCHIOB IETOYHBIX
H MENOYR0IeMEILHEIX METANIOR

e noussre MeTanms [[lencunozeMenbHEIE
METAIUTHI
CreneHs +1 42
OKHCITSHHA
Oxcusibt Trepawie BelecTsa 0enoro UBaTa
Me,0 | MeO
Funpokcumst Teeprule BewecTRa Genore yReTa
MeOH Me{CH),
2Me + 2H,0 = Me + 2H,0 =
Obpasobanke 1 _ pooH + H,T = Mc(OH), + H,1
THIPORCHAOE | Me,0 + H,0 = 2MeOH | MeO + H,0 = Me(OH),
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LiOH, NaOH, KOH, RbOH, CsOH_
Ca(OH),, Sr(OH),, Ba(OH),

PacTBOPHMOCTE B BOJE H CHJIA OCHOBAHUI YBEMMIUBAIOTCH
B HaNnpAaBACHKHHM, YKA3aHHOM CTPEIKAMA,

Coau HEeA0UHOHIX U HEAOHHO3eMEABHBIX MEMAAR086

BOABIMIKHCTBO CONell LICHOYHBIX METAJLUIOB XOpOIIO pa-
CTBODHMEL B BOZIE (HCKITIOYEHHE: HEKOTOPLIE COIM IUTHS), XJ10-
pibl, GpOMHIBL, HATPATH! ILIENT0YHO3EMETbHBIX METAUIOR TAK-
Xe XOpOIIo pacTBOpsioTes B Boge. CyiabdaTe, KapOoHATHI,
dochaTh ITHX METAUIOB — MaJOPACTBOPHMEIE MITH NPaKTH-
YeCKM HE PacTBOPMMEIE B BOJIC BEIIIECTBA.

PacTBOpEI coMNeit MEeNoIHBIX H IeNOTHO3EMENTBHBIX METaT-
JIOB, OOpa30BaHHbBIX CAaDLIMM KKCIIOTAMH, HMEIOT HIEOYHOM
XapakTep cpelnl BCIEACTBHE HX FHIPOTH3A:

Na,CO, + H,0 » NaHCO, + NaOH.
CO¥ + H,0 = HCO, + OH-; pH > 7

Con¥ menogsbiX U IneioYHO3eMeIbHbIX MeTaIUIOB, 00pa30-
BaHHble CHNBHBEIMKM KHcnoTamMu (NaCl, Ca(NO,), ¥ aAp.), He
ruApoan3yioTcsa. Conyu U Apyrue COeAHHEHHA IIETOYHHIX H
IIEIOYHO3eMENBHBIN METAJUIOB H3MEHSIOT OKPACKY ILIaMEHH
{cm. Npunoxerie Ne 2).

Keemrocms eodvl

XKecTROCTS BOAB — 3TO COBOKYIHOCTD CBOICTS, 00yCIoRNeH-
HBIX COTIEPKANHEM B BOJXE KATHOHOB Kamsiua Ca’' A marmms
Mg?**. OnuH 13 BO3MOXHBIX X MCTOYHUKOB — TOPHEIE TTOPO-
Jibl (W3BECTHAKH, MOJIOMKTEI), KOTOPKIE PACTBOPSIIOTCS B PE3VIh-
TaTe KOHTAKTA C NIPHPOIHOM BOXDII.

AHuOHaMu pacTBopuMsIX coneit Ca’" u Mg®* Moryt 6bITE
runpokapGoHar-uons HCO, ™, cynbidaT-nonsl SO, u pexe
xnopuI-koHs Cl7. PasnndanT BpeMeRnyio (kapOoHATHYIO) XKe-
CTKOCTB BOXBL, 00YCTORTEHHYIO HATHIHEM B BOJIE THAPOKApHo-
Hartos xaneuusa Ca(HCO,), n Marnus Mg(HCO,),, ¥ nocTosm-
HYK) XKeCTKOCTh BOAbI, OOVCIOBNEHHYIO HANIMYMEM B BOJE
cynbharos kansims 1 Mariua CaSQ,, MgSO,, x1oprnos xans-
uust B Margus CaCly, MgCl, u Ipyrux coseit.
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/I?KECTKOCT!: BOJIBT‘-\

BpeM¢HHay .

(kapGonaTtHas) - MOCTOSHHAA
Ca(HCQ,), CaS0,, CaCl,
Mg(HCO3)2 MgSO4, MgClz

O6wwas XectkocTh | = |Bpemennasn xectkocts |+ | [OCTOSHHAA
KECTKOCTh

ecTKOCTE BOIBI KOMHYECTBEHHO BLIPAXAIOT MMCAOM MMOJIE
3KBUBANEHTOB (MMOIbL 5KB) HOHOB Kaneimus Ca’* u Marnus
Mg?, collepxaluuxcsa B 1 11 Bogsl (Tada. 32). 1 MMons 3KB/1
JKECTKOCTH BOAbI COOTBETCTRYET cONep:KaHmMI0 20,04 Mr/i1 HOHOB
Ca® wim 12,16 Mr/n nonor Mg*".

O011:a5 KeCTKOCTE BOOB PACCYMTLIBAETCS IO GopMyJIe

[Ca®] N [Mg*]
Keow="20,00 T 12,16 °

re [Ca®*) u fMg?*] — xoHueHTpanmy oo Ca*' 1 Mg?* B M1/t

Q61124 XeCTKOCTh BOAONPOBOTHOI Bonel B Pocrope-Ha-
Jlony xoneGuercs ot 6,0 1o 8,0 MMONTE 5KB/JT B 3aBUCHMOCTH OT
BpeMeHHM roga. XK s, Bomel B YepHOM MOpe cocTaBiser 65,5
MMOJIb 3KB/1.

B XecTKOH BOAE IUIOXO pa3BapHBalOTC TIPOUYKTEI IHTAHH,
TAK KaK KaTHOHBI Kanbumst Ca®’ ¢ 6ekaMH MUIIK 06pasyioT
HCPACTBOPHMBIE COSNMHEHWS. B TAKOH BOIE ILIOX0 3aBApHBa-

10T qaif, Kode. IlocrosiHHOE yIoTpebleHNe KECTKOM BOXEBI
MOXKET NIPUBECTH K paccabieHuI0 XeyaKa H OTIHOXEeHHIO CO-

Tafinuua 32
XapakTepHcTHKA BOJDbI IO CTENEHH JKECTKOCTH

O omeentoert Ko, 07 59/1
Ovyernb MATKA BOAA He Gonee 1,5
Msrkas sona Or1,5104,0
Bona cperneii xecTkocTH O 4,0 no 8,0
KecTtkas Boga Or8,0mo 12,0
OueHb XecTKad BOOA Cibuue 12,0
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Neil B OpraHusMe 4eiopexka. YIoTpeGiIecHue B Uiy maBens{ B
paifoHax ¢ IOBBILIEHHEIM COaepXaHueM B Bole noHo Ca’*
FIPHBOAYUT K 06pa30BaHHIO B OpPTAHH3ME COMTH ARCISBOH KHC~
JoTel — oKcanara Kaasusa CaC,0,, KOTOpHIit TPYIHO pPacTBO~
pHM B Bone. B pesynsTate sToro o6pasylorcs KaMHM B IOYKaX
(MouekameHHass 601e3Hb).

B XecTKOii BOIE IUI0XO MBUTHTCS MBLIO, KOTOpPOE NpeacTaB-
Jager cob6oH HaTpHUEBBIE COMM BBICIIMX KapOOHOBBIX KHCIIOT,
HanpuMep creapat Hatpua C,H;;COONa. I1pu pacTBOpeHUH
MBLIA B XECTKOH BOE 00pasyIoTCH MIIOX0 PACTEOPHMEIE B BOJE
cTeapaThl KANBIWA M MarHus:

2C,;H,;,CO0™ + Ca® = (C},;H,;C00),Cal
2C,.H,,CO0~ + Mg** = (C;H;;C00),Mgl

CHHTeTHYSCKHE MOKOIIME CPEICTBA CONEPXKAT aAKUACYIb-
¢donaThl — CI0XKHEIE 3)UPEI BRICIIHX CITHPTOB i CEPHOH KHC~
JIOTHI H 0014 JAI0T XOPOIIMMH MOIOINUMH CBOHCTBAMM JaXe B
OUEHb XKeCTKOM BOEE, TAK KaK MX KaJbI[HEBbIE H MAaTrHHEBBIS
COJIYl PACTBOPHMBI B BOZE.

Jns yCTpaHEHMS XECTKOCTH BOOEI (€€ YMATYEHHS) Heobx0~
oumo uoHs Ca’t u Mg?* mepesecty B ocamox.

BpemernHyo (KapOOHATHYIO) XKECTKOCTh BOABI YCTPAHAIOT
KUITAYEHUEM, TAK KaK MpPH 3TOM TMApOKapOOHaTH KAk i
MATHHs pasnaraiorcs, obpazya KapGoHaT Kambliys M THEPOKCHT,
MArHH:

Ca(HCOy), = Cac03¢ + H,0 + CO,T
Mg(HCO3), L Mg(OH)TL +2C0,T

TToCTOSHHYIO XKECTKOCTh BOLbl KHITSIYEHHEM YCTPAHHWTS
HeNb3s.

A yerpaseHHA 06mell XKeCTKOCTH BOMbI ACDaBAAIOT CMECh
raureHoit u3gect Ca(OH),; u comst Na,CO, (13BecTKOBO-CO~
JoBbI cr1ocoG). IIpH 3TOM BpeMeHHas XeCTKOCTh BOIBI YCT-
paune’rca TaIICHON H3BECTHIO:

Ca™ +2HCO; + Ca™ + 20H" = 2CaCO,l + 2H,0,
Mg* + 2HCO;™ + 2Ca** + 20H™ = Mg(OH),{ + 2CaCO3l + 2H;0,

‘& IOCTOAHHASN — COA0HM: .
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CaCl, + Na,CO, = CaCO, + 2NaCl
Ca’* + CO}™ = CaCQ,!
MgSO, + Na,CO, = MgCO,l + Na,SO,
Mg + CO¥ = MeCO,d

CospeMeHHble cocofbsl YMSTIeHUS BOIBI OCHOBAHEI HA
TIPHMEHEHMH KaTHOHHMTOB (KATHOHUTHEIH crmocol). Karwomsra-
MH HA3BIBZIOTCA TBEPABIE BELICCTRA, CONEPKALIHE B CBOEM CO-
CTaBe MOABHMXHEIE KaTHOHBI, COCO0OHBIE OOMEHHMBATECH HA
HOHEBL BHeIIHEH cpenbl. Jdna yeTpaHeHMS XeCTKOCTH BOILI B
KAuecTBe KAaTHOHMTOB HPUMEHSIOT AIOMOCHMKAThL, HArlpuMep
Na,[AlSi,0; * nH,0]. 310 coeauHeHNE MOXKHO YC/IOBHO BEIpa-
3uTE opMynor Na,R, rae R — 510 aHHOH.

IIpu ApoTycKaHMK XeCcTKOH BOIEI Yepe3 KOJIOHKY, 3aio-
HEHHYIO KaTHOHHTOM, IPOUCXORUT 0OMEH KAaTHOHOR;

Na,R + Ca** = 2Na* + CaR
Na,R + Mg?* = 2Na* + MgR

Ha xatuoHuTe 3anepKusatotcs katuonsi Ca’* u Mg™*, a B
pacTBOp NepexonsT HoHbl Na’; B pesyabTaTe 3T0ro Npolecca
XKECTKOCTD BOIBI YMEHBILAETCS.

Yepes HEKOTOPOE BpeMst, Korna 6oMblias 9acTh moHoB Na*
KaTHOHWTa 06MeHseTcs Ha KaTHonw Ca*™ u Mg?', xaTnouur
HEOBXOMMMO PereHepHpOBaTh, T, €. BOCCTAHOBHTD ITEPBOHAY AL~
HEe cROWCTRA. JR7 3TOTO Yepes KAaTHOHOOOMEHHBIE KOIOHKY
MPOMYCKAIOT HACKIIEHHBIA PACTBOP XJIOPH/IA HATPHS, TIPH 3TOM
IPOHCXOAIT 06paTHBIE ITPOLIECCHE:

CaR + 2Na" = Ca’* + Na,R
MgR + 2Na* = Mg?" + Na,R

Ilocne IMPOMBIBKH KAaTUOHHUT MOXHO CHOBa MCNOJIB30BATh
O YMATUCHWA BOOBI.

Buotozuneckasn pots u HpuMeHeHue COOUNEHUE UCAOHHBIX
U HEAOUHOIEMEALHBIX MEMALA06

CoeavHeHUA WIENQUHBIX 1 IUENCUHO3EMENBHBIX METANNOR
HIPAIOT BAXHYIO POAb B XHIHENEATEMbHOCTY Opranu3Mos. Tak,
VOHB! HATPUS, KAJIHA, MATHUA, KANbIHA COCTABISIOT B OPra-
HM3Me YentoBeKa ~99% or 0GHIEre ColepKaHusl METAILIOB.
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Hon xanusa K* — ocHOBHO#M BHYTPHKJIETOMHBINA HOH, B TO
BpeMS KaK MIOH HaTpus Na' — r1aBHBIA BHEKETOUHLI HOH;
HX B3aHMOJEHCTRHE TTQIAEPAKIBACT KHIHCHHO BaXHBIC TPOLEC-
CHI B KJIETKaX. B OpraHuaMe yeoBeKa PACTBOPHMEIE COJIM Ha-
TpUA: xaopul, docdar, raapokapboHar — BXOAAT B COCTaB
MIa3Mbl KpoBY, AuMbE. WoHB MarHud 1 xanbims o6pasyioT
KOMIUIEKCH C HykneoTHaaMmy {HanpiMep, AT®), CBS3pBaACh
¢ (ocaTHEIMI TPYTITIAMH, TeM CAMBIM YJacTBYIOT B TepMOpe-
TYASLIMM opraHu3Ma. Kanbsluit — 0CHOBHOM 31¢MeHT 114 00-
PA3OBAHUS ¥ TOMACPXAHMA TAKKUX CTPYKTYD, Kax 3y0HI, KOCTH;
MHUHepan okcHanardt 3Cay(POy), s Ca(OH); — ocHora kocT-
HOH TKaHH. -

KpoMe TOTO, KATHOHBL KalbLiKs BHCTYNAIOT KAK AKTHBATO-
Pbl pAIA BHEKAETOYHBIX hepMEHTOB, 0CAa0IMIOT IeHCTBHE Ha
OpraHu3M TOKCHHOB, MarHuii HeobX0auM Ui AeATeIbHOCTH
HEPBHO-MBILIEMHOrO anmnapaTa, pH ero HeMoCTaTke Habmoaa-
€TCA MBILIGYHOE MIOEPTHBAHHE, OCTAHOBKA POCTA KOHEUHOCTEH.

B MeauuuHCKoOi NIpakTHKe LMPOKQ UCTIONB3YIOTCA COSIH-
HeHws, 00pPa30BaHHBIE IIEMOYHBIMH M WIENOYHO3EMETbHBIMI
Meraanamd. HexoTopbie H3 HMX;

0,9%-it pacreop xnopuna Hatpust NaCl — ¢gusnonoruye-
CKHIl pacTBOp, NPHMEHIACMEIH IPH DONBILION HOTEPE XKPOBH,

Na,50, = 10H,0 — rnaybepoBa collb — NpUMEHAETCS KaK
CNabHUTEIBHOE CPEACTRO;

MgO — oKCHI MarHUs — APUMEHACTCH B MATLIX 1032X KaK
HEHTPAIN3YIOLIEE CPEACTBO IIPH OTPaBIeHUH KMCIOTaMU, BXO-
T B COCTAB 3yGHBIX [TOPOIIKOB;

3MgCO, - Mg(OH), - 3H,0 — ruapokcui-kapboHat Mar-
HS — NPUMEHSETCS B KAUEeCTBE NPUCHITKH;

MgS0, - 7TH,0 — aHrnmiickag cons — npuMeHsAeTca Kak
ClabUTENIBHOE CPENCTRO;

CaS0,*2H,0 — runc — HC]’IOJ‘IbSyeTCﬂ I HATOXEeHWs
TIOBAZ0K TIPH TepeioMax KocTeid.

KaTHonb! MenoNHbBIX 1 1IeTOMHO3IEMEIBHEIX META/UIOR He-
00X0LMMBI H [UIF HOPMATBHOM XU3HEIEATEABHOCTH PACTHTE k-
HbIX opraHu3MoB. Hanpumep, xnopoduin cogepxuT 1o 2%
Maruus, OTCYTCTBUE KATHOHOB KANHS NPHBOIUT K rubeny pac-
TEHHIL

JU1s BOCTIONHEeHMA Kaikisl B 1OYBC O6BIYHO NPHMEHIOT Ka-
JmifHbie yaodpenua. FICTOUHUKOM MX TIONYYeHHA CYKaT COSNK-
HeHMsT Kallksl, pacnipocTPAHEHHBE B IPUPOIE: CUTbBUHMUT
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NaCl « KCY, xaunut MgS0, - KCi« 31,0, apesecHas u Tophs-

afa
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3ona, copepxauive norair K,CO,.

Bonpocwr o048 xonmpoan

. Kakue 3jieMeHTHl OTHOCATCH K WEAOYHBIM MeTauiaM? [he B

TIepHOIUYECKOH CUCTEME HAXOOATCA 9TH MeTalnel?

. Kakue aneMeHTH cOcTaBasIOT rMaBHylo moarpymny II rpym-

1145 4

. Kakue aneMeHTHl OTHOCATCS K LIETOYHO3EMENBHLIM MeTal-

mam?

. Kaxoe CTPOCHHUS UMEIOT ATOMBL UICTIOUHBIX W WENOUHO3e-

MeJIbHBIX MeTannos?

. Kax H3MeHsAeTcd BOCCTAHOBHTENBHAA CIOCOGHOCTE METALIOB

B IAamrHbiX noarpynnax I Il rpynn ceepxy pawa?

. Kakue du3nuecke ¢cBOHCTBA HMEIOT LIENOYHBIE W LHETOY-

HO3eMeNBHEIE MeTalibl?

. Kakne xpMImuecKre CBOACTBA XapaKTePHBI OJ1A METOYHEIX 1B

LEJOYHOIEMETEHEIX MeTANIOB?

. Kaxue oKcHAB 0OpasyloT WenouYHee ¥ WeaoUHO3e MENBHEIE

MeTaJIbl ¥ Kak¥e THAPOKCHILE MM COOTBETCTBYIOT?

. OnuinTe CBOHCTBA COMEN LENOMHBIX M LUeTOUMHO3EMENBHBIX

METANIOB,

. Kak monyyaloT meJouHble H IIeA0YHO3EMEeNbHEIE MeTaIIb?
. Yro Takoe xecTKkocTh BOABI? YeM OoHa ofycnoBieHa?

. B XaKux eAKHHLAX BRIPAXAETCH XeCTKOCThE BOABIY

. Kaxme BuI 3HzeTe BHIbI KE€CTKOCTH BOIHI M CrIOCOBH HX YCT-

paHeHna?

. F13 4ero ckiagripaercs oOLIas XKeCTKOCTh BOABI?
. OunrilnxTe HHOIOIMYECKYIO PONE M IPHMEHEHKHE COeAHHEHMH

OIeNOYHBIX H HIETOYHOIEMENBHEIX METAJLITOB.

3adanu u ynpascuenua o4x camocmoamenshol patomot

. CKoNBKO JUTPOR BOZOpOAa (H. ¥.) 00pasyeTcs NpU B3aUMO-

pgeficTsud 4,6 T HaTpHua ¢ Bomo?

. Kaxas Macca xaopuaa naTpus Heo6XonuMa i TIPUroTORIE-

Hus 5 21 dusnonorueckoro pacTeopa (p = 1,01 r/em’)?

. Onpeaenure MORAPHYO KOHUEHTPRUIHID QU3HONOTHIECKOIO

pacTBOpa, eCH ero MIOTHOCTE pasHa 1,01 r/em’,

. CKONBKO IrPAMMOB KaNbLHA BCTYOHIO B peakUMs ¢ Bonol, ecau

B DE3YNETATE PeaKLMH MONYMWIH 36 I rHOPOKCHAA Kadbuug?

. Hanumure Monekynapyble ¥ HOHHBIE YPAaBHEHMS peakLHii,

¢ MOMOIEBIO KOTOPBIX MOXHO OCYWECTBUTE CACAYIOLIMAC fipe-
BpallleHHAA:



/4 NaCl — Na — NaBr
a) Na,0 —» NaQH .
\ Cu(OH), = Cu0 — Cu,

+H,0

Na,§ ——
6) Na — NaOH /
'\ Nas FHO,;

B) Na - NaH — NaOH — NaCl — HCl — AgCL
. Hamumiute ypasHeHHA DEakiuii, ¢ IOMOIIBIO KOTOPBIX MOX-
HO OCYILECTBUTD CICAYIOUME NPeBpaLleHUs:

Ca0 — Ca(l,
Ca —» Ca0 — Ca(0OH), = CaCO,; = Ca(HCO;),.

. Kak#e M3 BellecTB MOXHO HCHONL30BATH AN YCTPaHEHMHA
obweit xectxkocry Bope: NaOH, H,80,, CaCl;, Na,;PO,,
CaSQ,, u3pecTKOBas Boga, Na,C0,? Jamummure 2-3 ypapHe-
HEH COOTBETCTBYIOUIHX peakuuit (M0 choemy BHIOOPY) B MO-
NeKyIapHOH M MOHHOM dopMax.

. Kakyw Maccy ruapokcuaa xansuns caeayeT npHbapuTe K
162 1 5%-10 pacTBOpa TRAPOKAPOOHATA KANBIHSA LIS TIONY-
YeHWdA cpegHel conu?

~ Teer Ne 10
oo teme: «Ille109uple H METOTHO3EMETHHBIE METANIN
H MX COCHAMHEHH»
{(Hucno npasuasrbix omeemos — 12)

Bapuanr 1

1. KaxoBa 31eKTPOHHASA KOH(MUIypaLls aToMa Kaasnus?

@ 15252935 ®  1525°2p°357 3%

15°25°2p ©®  1525720°3572p%3d %

2. C KaKMMH W3 CNeIYIONIIX BeIICCTB pearupyeT KaIbLMii?
@ C ® Na0
H.,O ®© NaCl

3. C KaK{MH BellleCTBAMH pearupyeT FUAPOKCHI KANBLHs?
@  NaOH ® 50,
® Na,0 D HCl

4, Kakue U3 CIeAYIOLIHX CONeil ToaBepraloTca THAPONU3y?
@  CaCl, ®  Na,80,
® Ca(CH,CO0), @©  CaBr,
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5. Kakoro cocTtara ocanok o6pasyercs Npy B3auMORecTBIH
pactsopoB coneit Na,PO, u Ca(NO,),?

@  NaNO, ® Ca(OH),
® Cay(PO,); © Na,HPO,
6. Kakue u3 yKa3aHHBIX METAJIJIOB SABIAIOTCA IUEIOYHBIMHA?
@ Ca ® K
Cu © L

7. PacTBOPBI KAKHX M3 YKA3aHHEBIX BEILECTB HMEIOT L1eJI0Y-
HYI peakidio cpensl (pH > 7)?
@ Ba(OH), ® .CaCl,
®  Ca(HCOy), ©  Ba(NOy),

Bapuanr 11

1. Yemy paBHA CyMMa YHCIA JMEKTPOHOB Ha BHEIHEM (n = 3)
H npeABHelTHeM (1 = 2) aNeKTPOHHEIX 105X B aTOME HATpUA?
® 19
® 9 © 1
2. Kakne 13 nepevucneHHEX MEeTANTI0B CIIOCOGHEL BHTEC-
HATH BOMOPOA, M3 BOXE! TPH KOMHATHOH TeMIepaType?

@ wmem ®  Harpwmii
‘B  Xeneso @®  kaneumi
3. C KaK¥M¥M M3 CNEAYIOHUIHX BELIECTB pearupyeT Kaauii?
@ Na0 ® S
® H,0 @  Ca(OH),

4. C XxaX¥iMH ¥3 CIEEYIOTIHX BEIIECTE PearupyeT rIHIPOKCHE
Kayma? :

@ CO, ®  NaCl
HNO, ©  Zn(OH),
5. KakHe 13 cAeoyiolux coieil NoaBepraTca rMIpoansy?
@ KCN ® KNO,
K,S0, © Ca(NO,),

6. Kaxoii ocafiok oOpasyeTcs NIpH BIaUMOIeHCTBIM pacTBO-
pob coneit Ba(NO,); u Na,SO,?
@ NaNOQ, ® NaHSO,
Ba(HSG,), ® BaSO,
7. PacTBOpLI KAKMX M3 YKA3aHHEIX BEILECTB MMEIOT HIENOY-
Hy10 peakiiuio cpexasl (pH > 7)? '
@ NaHCO, ® NacCl
® NaOH © KNO,
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§ 7.5. ANIOMAHMH H ero COCIMHEHUA

Obtwan xapaxmepucmurxa I1eMeHNOE
araenod nodepynnw ITT epynnor

B rnasuyio noarpynny Il rpyninel BXogaT sieMeHT: 60D
{B), amomunuuii (Al), rannwii (Ga), muguii (In) 1 Tammait (T1).

Ha BHellIHEM 3J7IeKTPOHHOM CIIOE aTOMbBI 3THX 3IEMEHTOR
CONEPXAT TPH TEKTPOHA (...ns'np'). OHU SBIFIOTCH p-3leMeH-
TaMH. ¥ aTOMOR 3JICMEHTOB 3TOM MOATPYNH CBEpXY BHU3 pa-
DUYCHI YBEIMYNBAIOTCA, SHEPTHA MOHM3AIIMY YMEHBIIALTCH,
¢ocOOHOCTD OTNABATD 2J1eKTPOHEI YBEIMYHNBACTCS, BOCCTAHO-
BHMTENIBHAS CIIOCOOHOCTD YBENHMUHBASTCS M METANINMUECKHE
CBOJICTBA YCHIIMBAIOTCS. B peakuuax aToMsl 9THX 31€MEHTOB
ABIAIOTCSA BOCCTAHOBUTENAMM, 32 MCKIIOUEHHEM HeMeTanna
Gopa (B), oH MoxeT GbITE M OKHCIHTENEM.

Bee aneMeHTsl 3T0# MOATrpYINEl POABIAIOT BLICIIYIO CTe-
neHs okucnenus +3. Oxu obpasyior oxcuap! THa 3,0, ¥ ru-
poxcript 3(OH),, KoTophIe NPOFRAAIOT aM(pOTEPHEIE CBOMUCTBA,
OCHOBHBIE CBOICTBA OKCHAOB W TMAPOKCWIOB B IIOAIPYHIE
YCHUAWBAIOTCA CREPXY BHH3, 2 KHCJIQTHBIE CBOMCTRA — 0Cnad-
JISTIOTCS.

HauGonninit mHTEPEC B 3T0lt NOATpyne NpescTaBaAsAeT

AMOMMHHUN. C
ATIOMHUHHH

@ )))  wansty
2 83
11 1IN
NEY . b 3p
_(HINTH3s +E NS
M 2 2p
ti]2s s
1§ . 18
HopManenoe (ocHOBHOE) BoabyxneHuoe
COCTOSTHHE aTOMA . COCTOSIHME aToMa
anIOMHUHKA ANTHOMHHHY

Kak yxe 0TMeuanoch, amoMHHHI MPOABASET 11OCTOAHHYIO
paneHTHOCTH 111, COOTREeTCTRYIONYIO BO3GYKAEHHOMY COCTOS -
HHIO aToMa.
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Haxoxcdenue 6 npupode

AMoMHHE — caMBIif paclIpocTpaHeHHBI METALE B IPUPO-
Ae. Oblee comepxanie AMOMHHAA B 3¢eMHOH KOpe COCTaBsteT
8,8%. B cBOGOAHOM BHIE alOMHHUS B IPHpOAe Het. Baxueii-
HIHE IpHPOXHBEIe COeIMHEHHHA: ANIOMOCHAHKATBH —
Na,O - Al;O;+ 2810, u K,0+AL,0,;+28i0,; 60Kcutel —
ALO;* nH,0, xopyun — AlLO,, xpuoautr — Na,JAlIF] nam
3NaF - AlF;. ATIOMOCHIHMKATBI COCTABISAIOT SONBIIYIO Y4ACTh
MAcCHl 3eMHOI KOpEL.

Toayuenne

ANMIOMHUHHMHA TIOAYYAlOT 3MEKTPONM3OM OKCHIA ATIOMHHHUA
AL,O, B pacrnase Kpuonuta. [Ipoliecce anekTponnsa B KoHed-
HOM HMTOTe CBOIHMTCA K pasnoxeHuo Al,O; snexTpHYecKuM ToO-
KOM:

950°, Na,[AlF]

3], TOX

2AL,0, 4Al + 30,T

QDuzuyecxue ceoiicmea

ANIOMMHMI — Nerkuii, cepeGpucTo-Oennlil, MIACTHYHEILM
METAMI, XOPOLIO MPOBOTNT SNEKTPHUECKHI TOK U Terno, TeM-
nepaTypa IUIaBjeHAA DaBHa, 660 C. TlpupomHEIil aTOMBEHMT
COCTOWT U3 ONHOTO H30TOMA Al

XnMirgecKue cBOHCTBA

AMOMHHRE — MeTani. Ha pHelTHeM 3NeKTPOHHOM coe Y
4TOMA ATIOMUHHS TPY 3IeKTPOHA B COCTOSHUH ...35°3p!. B pe-
AKX ATHOMUHUT OTAZLT 3TH 3NSKTPOHEL W [IPERPAIIASTCA B
YIOMIOXUTETHHO 3apsIKEHHBIA MOH A . AMIOMUHMIT — CIHITBHBIHN -
BOCCTAHOBUTETDb, OH HAXOLHUTCA B JIEBOH 1acTH INMEKTPOXUMHU-
YeCcKOTo pAfa HaTIpSDKeHUI METAIUI0B, AMIOMKHUF pearupyer co
MHOTHMH TIPOCTHIMH H CIOXHEBIMH BEHUIECTBAMH.

1. Bzaumodeiicmeue QRIOMUHUA C NPOCIBIMU BEI4ECIEAMU

1. ATIOMUHE TETKO coejmnge'rcs; C KACHOPOAOM TIpH KOM-~
HATHOH TeMIIepaType, NPy 3TOM Ha TOBEPXHOCTH ANIOMUHMSA
o0pa3yeTcs OKCH.ILHaH wieHKa (cmoit AlO;). DTa nneHKa o4eHs
Tonkast (~107° MM), Ho npoyHas. OHa 3aUIMINAET ATIOMHHUI
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OT JANBbHEeHIIEr0 OKUCIIeHWSA, TI03TOMY HA3LIBACTCS 3AIMAUTHOMH
IUVICHKO#;

4Al + 30, = 2AL,0,

AHaNOrMYHbIM YpaBHEHHMEM BBIPAXKAETCS IPOLIECT CropaHus
TOPOINKE aTIOMUHUSA B IJIAMCHH I'OPCIKH.
2. IIpu B3aMMOOEACTBHM ¢ raNOTeHaMM o0pa3yioTes raio-
T€HWBI:
2A1 + 3Cl, = 2AICI,
Xnopus ATOMIH s
2Al + 3Br, = 2AlBr,

bpomua antoMHHES
3. Hpu BsaHMoneﬁCTBHH ¢ cepoH obpasyercs cynbshua:
‘0
2Al + 38 = ALS;
Cynpdupg amoMHHIA
4, TIpu p3anMOIeHCTBHY C a30TOM ITPH BHICOKOI TemMriepa-
Type 00pa3yetcs HUTpHI:
’G
2Al + N, = 2AIN
Hutpun anmoMuana
5. TIpn oueHb BBICOKOH TeMIIepaType AIOMHUHUI B3aRMO-
AelicTByeT ¢ YTICPOIOM K oGpasyeT KapOun:

4Al+3C 2 A14C3
Kapbun anioMusra

II. Baaqumodeiicmeue amoMURUA CO CAOXCHBMY GeIeceamit

1. Ecny ¢ MOBEpXHOCTH ANMIOMHHHUSA YIOAJIUThH OKCHIHYIO
TLUTICHKY, TO OH aKTUBHO B3aHMOIEHCTBYET ¢ BOAOH:

2A1 + 6H,0 = 2AI(OH), + 3H,T

2. Ipw BLICOKOH TeMIIepaType ATIOMUHMIA PearnpyerT ¢ OX-
CHIaMK META/LIOR, TIPU 3TOM 00pa3yeTcsl CBOGOAHBIN METAIN 1
OKCUJL JIIOMUHMS. B3auMozelcTBie ATIOMHHHA HPY BBICOKOI
TEMIIEPATYPE C OKCHAAMHU METAIQB HA3bIBACTCS ATIOMHAGTED-
MHeli. ATIOMHHOTEPMHMIO HCIOIB3YIOT B META/UTYPIHH JUIS TIO-
JIYUSHHSA MEeTALIOB:

2A1 + Fe203 2Fe + Al O,
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3. BaaumoneicTBie ¢ pasGasaeHHbiMu Kuciotamu (HCL,
H,S0,):
") 2Al + 6HCI = 2AICl, + 3H,T
2AI° + 6H" = 2AP" + 3H,%;
6) 2A1 + 3H,S0, = AlL,(SO,); + 3H,T

4, BaauMORCHCTBHE C KOHHEHTDHDOB&HHOH CEPHOH KPICJ'IO-
TOH IpY HATPEBAHUU:

.
8Al + 15H,S0, = 4AL(S0,); + 3H,8T + 12H,0

Ha xonony antoMHHNIE HE B3aUMOIEHCTBYET C KOHIIEHTPI-
popannoit H,50,, Tak kak HaccrBUpyeTcs €.

5. C KOBUETPHPOBAHHOH a30THOH KKCIOTOH AMOMHUHKH He
pearypyeT. OHa TacCUBUPYET amoMuHUTEA. [To3ToMy KOHIIEHT-
PHUPOBAHHYIO A30THYIO KHCIIOTY XPAHAT B ATIOMIEHUEBBIX €MKO-
ctax. C pasbasneHHOM a30THOH KMC/IOTOM aMIOMHHUI peary-
pyer ¢ ofpasopaHieM oxkcHIa azota (11):

Al + 4HNO, = AK(NO,), + NOT + 2H,0

6. BanMoge HCTBHE AMOMHHUSA CO WEJTOYAMH.

AMOMMHMI, KaK ¥ IpyTHE MeTaIUTkI, o0pasyroliue aMmdoTep-
HBIe OKCHIBL M THAPOKCHUILI, B33aUMOIECTBYET ¢ paCTBOpaMM
MesoYeH.

PaccMoTpHM MeXaHH3M 3TOrC B3aMMOIEHCTBUA. ATIOMHHMM
IIPM OOLIMHBIX YCJIOBHAX, KaK yXe DBIJIQ OTMEUeHO. MOKPHIT
3aLIATHOM MIeHKOM oxcuia AL, O,. [TpH NOrpyKeHHHK aTioMu-
HHH B pacTBOD IIEIOYH 2Ta TINEHKA PACTROPAETCS:

ALO, + 2NaOH = 2NaAlO, + H,0

OcBofOXNeHHMIT OT 3aIUMTHOH MISHKY AMOMHRENR, Oyny-
UM AKTHUBHBIM METAIIOM (Eﬁ, = —1,7 B), B3auMOOeHCTByeT C
BOHOH MO0OHO ILEROYHBIM Y 11E109HO3EMENBHBIM METANTAM:

2Al + 6H,0 = 2AlOH), + 3H,T (1)

Q6pazopapmVHcs THAPOKCUI ANKOMHEHHUS, ABATACE aMdo-
TEPHEIM THIPOKCHIAOM, E3aUMO/ICHCTBYET CO LET0TBI0:

Al(OH);*+ NaOH = NaAlO, + 2H,0 )

Cxnanpigagd ypasHeHus (1) u (2), nonydyaeM cyMMapHoe
YDaBHeHHe B3aMMOICHCTRUA aNIoMUHUA C PACTBOPOM HICHOUH:

2Al + 2NaOP + 2H,0 = 2NaAlQ, + 3H,T
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Coedunenus atioMunus .

Oxcan amomuama Al,O, — Genioe TBEpIoS BELECTBO, He pa-
CTBOpHAETCA B BOJAE, TeMilepaTypa NnaBhesns 2050°C. Oxcun
AIOMUHHA TPOoSBIsieT aMGOTepHbBIE CBOHCTBA M B3aHMOJICH-
CTBYET C KHCAOTAMHU H ¢ OCHOBAHHAMH:

AlL,O, + 6HC] = 2AICI, + 3H,0
ALO, + 6H' = 24" + 3H,0
ALO, + 2NaOH = 2NaAl O, + H,0
Al,0, + 20H" = 2A10,” + H,0

Tippoxcna amovmammn Al(OH), — 6¢enoe TBeproe BeLecTBO,
HE pacTsopseTcs B Bome, 001anaeT aMbOoTepHEIMH CBOMCTBAMH.
T[MApOKCHUI ATIOMWHHES PearnpyeT ¢ KHCIOTAMH M OCHOBAHMA-
MH, T. e. AI(OH); B 3aBHCHMOCTE OT YCJIOBHIA NPOABISET Clla-
Oble OCHOBHEIE MM cNalble KUCIOTHBIE CBOMCTBA.

1. BzanmoneficTBHe THAPOKCHIA ALIOMUHHIA C KHCIOTAMH:

AOH), + 3HCI = AICY; + 3H,0
Al(OH), + 3H" = A’ + 3H,0
2. Baanmoneiictene AOH), co nienoyamu:
AI(OH), + NaOH = NaAlO, + 2H,0 Vipowermoe

Al(OH); + OH™ = AlO,” + 2H,0 ypaBHeHHe

HIN: _

Al(OH), + NaCH = NalAIl(OH},} YpasHeHwe, Gonee
Terparnapo- peanbHO OTpaxa-
KCOANXMHEHAT mmee ,H.aHH:hIﬁ
HaTpHA TIPOLECC

Al(OH); + OH™ = AI(OH),”

3. TepMHueCKOE PasIOXeHNe THIPOKCUIA ATIOMUHMS.

T1pu Bricokoii TeMneparype Al{(OH); paznaraercs Ha okcu
ANIOMHHNR B BOOY:

2AKOH), = ALO, + 3H,0
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Ilpumenenue asromunus u €20 coael

JIETKOCTD aIOMHHNSA K €70 CI1aBOB M DOMbIIAA YCTOINM -
BOCTh I10 OTHOILIEGHHIO K BO3AYXY H BOAC OOYCIOBANBAIOT UX
NPEMCHEHHE B MAIUKHOCTPOCHUY, aBUACTPOSCHHHY, CYIOCTPOS-
HuK. AIOMUHKEBOIt ToCYnoil NIMPOKO MONB3YIOTCA B OBITY.

HekoTopbie CONU AMIOMHHHS MPUMEHAIOT B MeTHLAHE AJIs
NedeHUs KOXHBIX 3a6onesanuit: KAN(SO,), « 12H,0 — amomo-
kanueBble KBacuer: (CH,COO),Al — auerar amoMunus. Ok~
cu amomuaHug Al,O, Mcioib3yeTes B KadecTse ancopOeHTa B
xpoMaTorpadun. Xnopux amoMmuHus AlCl, npuMeHsercsa B
Ka4ecTBe KaTaqu3aTopa B opranuveckoit xumuu. Cynepar
amoMuung AL {S0,);* 18H,0 ncnons3yercd LA OUHUCTKH
BOZBL.

Bonpocst 48 xowmpoan

1. Jdaiite ofInyrc XapaKTePKCTHKY 3NEMEHTOB LIABHON MONIPYII~
bl TPETLEH TPYIIIEL

2. Kakve npHpOAHEIE COSTMHEHN AMIOMHHEA BLI 3HaeTe?

3, KakuM crniocofoM nonydanT amoMuHnid? Hanymure ypas-

HEHHEe PeaKiMH.

. HaiiTe xapaKTepUCTHKY CBOHCTB AJTIOMUHHS.

HanuuiATe ypapHeHHs peaklUHi B3aHMOXEHCTRMS aIOMUHHA

¢ TIPOCTHIMM BElIECTBAMM: XJI0POM, OpPOMOM, Cepoi, a30TOM,

YIAEPOAOM. .

6. HanpmmuTte MoNeKyJISpHEE M MOHHBIE YpaBHEHHSA peaXiui
B3aMMOACHCTBHE AJNIIOMHHHA €O CIOXHBIMH BeHIECTBAMH:
BOAOM, OKCHIaMH, palbarieHHEIMH KHcmoTamu HCI, H,S80,,
HNQ,; ¢ koHUeHTpHpoBaHuoO#l H,50,(1°); ¢ ruzpokcuioM
HATDHA. .

7. Kakue CBOMCTBA MMEOT OKCHA U THIPOKCUI anwoMuHHA?
Hanumure ypaBHeHHS PEAKUHA B MOJCKYASPHOM H HOHHOM
BHHEAX.

8. Ile IpUMEHHIOTCS AMIOMUHUN ¥ ero CraBbi?

[V N

h

3adavuu u ynpaNcHenus oan CaMoCcmoameavou pabomsl

1. CKONBKO JAUTPOB BOZOPOIA 06PA30BANOCH TIPH B3aUMoOIel-
crenu 108 r amioMuHMs © pacTBOPOM I'MAPOKCHRA HaTpus (H. v)?

2. HanMII¥Te YpaBHEHHS DEaKNWH, MPH NMOMOIIA KOTODBIX
MOXHO OTIHYHTE ypyT oT apyra AlCl; u NaCl.

3. HanmuiriTe ypaBHEHMA Deakllii, NpH [IOMOLK KOTOPBIX
MOXHO OCYIHECTBUTD CIeAYIOUIHE MpeBpalleHUA:
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p NaAlD; . AI(OH);
\ A1203 / \ A11(504)3 e BaSO4

4. HanniuTe MOJNEKY/ApHBIE M MOHHbIE YPABHEHUS THAPOJIH-
3a caemyiomux coneit: AlCL u KAlIO,. Vkaxnre peakusio
cpefibl PACTBOPOB 3THUX cOMeii.

5. C xaxkuMu M3 NepeunciedHBIX Bemects: NaOH, Na,0, 50,
H,SO,, Na,S0, — pearnpyiotr ALO; n AI(OH),? Hanuiture
VYpaBHEHHH PeakUHi B MONEKYISPHOM H MOHHOM BHIE.

6. 10 r cMecH MeIH ¥ AOMHHHA 06paboTaNH CONAHOM KHCI0-
TOH, IIPH 3TOM BBRIACIMIOCH 6,72 n Bonopoxa, Onpeaenure
COCTAR CMECH,

7. 10 r cMecH Xene3a W aloMKUHMAA 0BpaboTany WenoYbo, IPH
3TOM BRImEAMIOCh 6,72 51 Bopopona. OnpenendTe COCTAB CMe-
CH.

8. K pacTeOpY, comepXalueMy XJIOpHI aXIOMUHHA Maccoi 32 T,
NPHAKIN DAcTBOP, cogepxamuit cynsdux kanuga Maccoi 33 1
Kaxoi ocamox obpasyerca? Onpenennure Maccy ocaika.

v Teer Ne 11
[0 TeMe: «AJIOMMHHIA H ero coeTRHeHHA»
{Yucao npasuavusix omeemog — 13)

Bapnant 1

1. Kakosa 9ieKTpOHHAR KOHQUIYpalHd aToMa UHOMUHAA?
@ 15252 ® 15252
192920%3¢3p  © 18280383034 48
2. C KaKiMH M3 YKa3aHHBIX BEIIECTE pearipyeT TFOMHUHMIA?
@ CaO ® HCl
Ch, @ NaOH
3. C xaKMMH M3 YKA33aHHBIX BEIIECTB PEATHPYET THIPOKCHNT
ATIOMUHHA?
A N, i NaOH
H,S0, © HO
4. Kaxue BellleCcTBa 00pas3yOTCH [PH B3aUMOACHCTBUH
Al{OH); u NaOH?
® N320 @ A]203
NaAIQ, © H,O
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5. Kakne U3 yKazaHHBIX METAINOB ABIA0TCA Dogee akTHB-
HbIMH, YeM AJTIOMHHUH?
@  Na B Cu
® Ca o R
6. PacTBOphl KaKUX BELUECTB MMEIOT ILCAOYHYIO PEaKLHIO
cpensl (pH > 7)7

@ ACL ®  AlNOy);,
NaAlO, ©  AlLSO,),

7. B uem pacteopsercs Al,O,?
@ HO ®  pacreop NaOH

pacrsop HCl ©®©  pacteop NaCl

Bapuaar 11

1. Kakoga 31eKTpoHHas KoHOUrypanus noHa AL*?
@ 1¢ ® 15252
15725205353 ©  15725°2p°35°3p"
2. C KakWM¥ U3 YKa3aHHBIX BEIIECTD Pearupyer OKCHIL
amoMHHUL?

® HO ® N,
NaOH €y H,S0,
3. C KakdMU 13 YKa3aHHEBIX BEILIECTB PearupyeT aMiOMHHNH?
® CO, ® Br,
NaCl p) KOH

4, Kakue BewiecTBa 00PasyioTes P B3anManeHcTBHI Al,O,
¢ KOH?
@  Al(OH); ® KO
H,0 © KAIO,
5. Kakue U3 YKA3AHHBIX METAJLUIOB SBISIOTCH MEHee aKTHB-
HBIMH, YeM aMOMIHHRI?
@ Az ® Ba
Hg ® K
6. PacTBOPBI KaKHX BEIIECTB MMEHT KUCYIO peakLBIo cpe-
et (pH < 7)?
® KAIO, ®  AL(SO,),
B  KAlO; ©  Al(NOy);
7. B uecum pacteopaeted Al(QH},?
@  pactsop NaOH ®  H,0
® pacreop KCI ) pactsop H,S0,
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§ 7.6. Kenezo u ero coegnHeHHA

Obwan Xapaxmepucmuxa 3.1eMeRmog cemelicmea Jcesesa

IMoGounyio noarpymty VITI rpynnsr cocrasasioT ReBATh
snementoB: xene3o (Fe), kobaasr (Co), HuKens (Ni), pyre-
Hui#t (Ru), ponnit (Rh), namnagwit (Pd), ocmuit (Os), Mpugni
{Ir), nnaruna (Pt). K stoil Xe HOATPYNIe OTHOCATCH B4
HCKYCCTBCHHO TIONYYeHHBIX NeMeHTa — Ne 108 xacuit Hs u
MNe 109 meitrHepnii Mt

CXOIHBIE 110 CBOMCTBAM 3IEMEHTH 00pa3yloT ceMeHoTaa.
Kenezo, koGanbT, HAKeIb 00PA3YIOT ceMeitcTBo Kenesa. Oc-
TAJILHBIE 3MeMEHTRI IoGowHo#i moarpynnst VIII rpynmns! cocras-
JISIOT ceMeHcTBO NIATHHOBBIX METAAIO0B.

Haubonpiiuil BHTEpeC IPEACTABNAIOT METANIE CEMEHCTBA
Kengesa. ATOMbI ITHX METAJNIOB MMEIOT OAHHAKOBOE YMCAO
3MeKTPOHHHX cnoes (YeTkipe). Ha BHeUIHeM SNEKTPOHHOM
C0E Y STHX IEMEHTOB IO ABA 3IcKTpoHa (...ns). OHM aB-
AgioTes d-a¢MeHTAMM, TAK KaK 2NEKTPOHAMHM 3aNOIHAIOT-
¢ d-opOHTaNK NMpedocieIHEero 3IeKTPOHHOIO CIOH.

MerTamwinl ceMelCTBAa XKele3a TOXOXH 110 ¢BoiicTBaM. Bee atu
METAILIE BMeIT GONBINYI0 TPOYHOCTD, TUIACTHYHOCTD, KOB-
KocTh. Bee ouH deppomarHUTHH. Kelneso, KobansT, HUKENE K
0CODEHHO MX CILIABBI ABIAIOTCA BAKHeHIIMMUA MaTepHanaMy
I COBPEMEHHON TeXHHUKH.

B coegHeHUAX OHH OGBITHO TIPOARISAIOT CTENCHH OKKCTE-
Husg +2 u +3. C 3THMH CTEICHAMH OKMCICHIA OHM 00pasyloT
okcuubl: DO 1 3,0;, KOTOPEIM COOTBETCTBYIOT TMIPOKCHIBI
3{0OH), u H(OH),.

: XEJITE30

B [iepHOTHYECKO CHCTEME HKENIe30 HAXOAKTCH B YETBEPTOM
. lepuoage, B noGouHoit noarpynmne VIII rpymmsl.
Xumuveckuit 3HaK — Fe (? pyM). TTopsankoBkif HOMep —
26, snextpoHHas dhopmyna 1 252;763523}96311 545,
BaexTponHo-rpaduveckas ¢opmyna:

3d M 4p 3d[ 4p
4s 4s
BaneuTHble &-HBI
HopmansHoe cocTosnme Bo30yXiIeHHOE COCTOAHHE aTOMA
aToMa Xene3a Xene3a
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BaneHTHBIE 3JIEKTPOHBI ¥ ATOMA KeJ1e3a HAXOMATCA Ha TIoc-
NefHeEM MMeKTPOHHOM citoe (45°) ¥ npeanocnenneM (34°). B xu-
MHYECKUX PEAKLIHAX XKeJIE30 MOXET OTHABATD 3TH NEKTPOHBI
H NpOABIATE CTENEHH oKHCNeHUa +2, +3 v uHorma +6.

Haxoxcoenue & npupode

XKeneso ABNAETCA BTOPLIM IO PAcPOCTPAaHEHHOCTH METAN-
JIOM B TIpUpoIe (1ocie ATIOMUHHEA). B cBOGOIHOM COCTOAHHH
XKEIe30 BCTPEYAETCH TOILKO B MeTeopHTax HauGonee BaxHbIE
TIPWUPOAHBLIC COCOTMHCHWS:

Fe,0,* 3H,0 — Oypslii KenesHsxk,

Fe,0, — KpacHbIN XeNe3Hdax,

Fe;0,(FeO * Fe,0,) — MaruMTHbIH Xenes3HsK,

FeS, — xene3Hblil KondenaH (TMpKT).

CoeauHeHHs Xejie3a BXOIAT B COCTaB XHBBIX OPTraHU3MOB.

Iloayuenue

B npoMBIIINEHHOCTH XENE30 HOIYYAI0T BOCCTAHORICHUEM
€T0 W3 XKeJIE3HbIX pyI YTEponoM (KOKCOM) ¥ OKCHIIOM YIJIepo-
na (II) B ;oMeHHBIX TIedaX. XIMH3M TOMEHHOTO NpoLecca cre-
AYIOLLHH:

C+0,= co2

CO,+C < 2CO

450—5006°C
3Fe,0, + CO =——=2F¢,0, + CO,

600°C
Fe,0, + CO ====—===3Fc0 + CO,

700°C
FeQ + CQ =—=——=——=Fe + (:02

Dyzunecrue ceolicmea

Keneszo — cepebpucTo-cephlii MeTasLT, 061agaeT GobIIoH
KOBKOCTBIO, TUIaCTHYHOCTHIY 1 CI/IJTBHI:IMP[ MAarHUTHRIMU CBOii-
creamn. [lnotHocTs Xenesa — 7,87 r/cM’, TeMmepaTypa Iap-
nenus 1539°C

Xumunecrue ceolicmea

Kaxk yxe G510 yKa3aHO, aTOMBI XKeJ1€3a B PeaklusX 0TAaoT
3MEKTPOHBI ¥ NMPOSABIIIOT CTENEHH OKUCHeHHS +2, +3 u HHor-
Ba +6:
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Fe® — 28 — Fe', Fe® — 38 — Fe*

B peakuuax xeneso ABAgeTCH BOCCTAHOBUTENEM. OnHAKO
npy OOGBLIYHOM TEMIIEPATYPE OHO He B3aKMOACHCTBYET HaXe C
CaMbIMM aKTHBHBIMK OKHCIMTENSMH (TalOT€HAMH, KHCI0pO-
HOM, CEPOit), HO IPH HArpeBaHHH CTAHOBHTCS AKTHBHBIM M pe-~
aTMpYeT ¢ HEMIU:

o
2Fe + 3Cl, = 2FeCl, Xnopun xenesa (1)

¢ :
3Fe + 20, = Fe;0,(FeO * Fe,0;)  Oxcnn xeneaa (11, T11)
Fe+8S = FeS Cynedun xenesa (1)

Ipu 0YeHb BHICOKOH TEMIIEPATYPE XeIe30 pearupyer ¢ yr-
JepoaoM, KpemauneM K dochopoM.
-
3Fe + C=Fe,C KapOun xenesa (uemMeHTHT)
-
3Fe + Si= Fe,Si CHIBINZ Xene3a

.
3Fe + 2P = Fe,P, ®ochun xenesa (I11)

XKeneso pearvpyer co CAOXKHLIMY BCIIECTBAMM.
Bo BIaXXHOM BO3LYXE XeNe30 OuICTPO OKUCSIETCSE {(KOPpO-

AVpYET):
4Fe + 30, + 6H,0 = 4Fe(OH),
O
7
Fe(OH), » Fe N
O—H+H,0

pXaBYMHA

Kee3o HAXOMUTCA B CEPEIMHE BIEKTPOXMMUYECKOro paaa
HanpsoXeHWH METAIOB, IOITOMY ARIAETCA METALIOM CpeIHei
aXTHBHOCTH. BoccTaHoBuTENEHAS CIOCOGHOCTD Y XKE/Ie3a MEHb~
1€, YeM Y LIEJIOMHEIX, IIeTTOYHO3EMELHEIX METAILUIOB U Y aJli0-
MUHHA. TONEKO TIpY BRICOKOH TEMIlepaType pacKale HHOE XKe-
A£30 pearupyeT ¢ BOHOM:

.
3Fe + 4H,0 = Fe,0, + 4H,T
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Keneso pearupyer ¢ pasbapIeHHBIMH CEPHOH M COMAHOH
KMCIOTAMM, BLITECHSS M3 HUX BOLOPOI:

Fe + 2HCI = FeCl, + H,T
Fe + H,S0, = FeSO, + H,T
Fe'+ 2H" = Fe?* + H,!

Ilpu o0BIYHON TeMIepaType Xene30 He B3aNMONeCTBET ¢
KOHLIEHTPHPOBAHHON cepHOM KHCIOTOH, TaK KaK ITaCCHBHPY-
eTcs ¢10. Ilpu HarpesaHun KoHLeHTpHpoBaHHaa H,SO, oxuc-
JISIET JXKEeNe3o 10 cyan)aTa xemeaa (111):

2Fe + 6H so4 Fe,(S8O,), + 350,T + 6H,0

PaabapneHHan a30THaA KUCIOTa OKUCHAET XKeae30 10 HuT-
7a kenesza (I1I):

Fe + 4HNO, = Fe(NO,), + NOT + 2H,0

KoRueHTpHPOBaHHAA a30THAA KMCNOTA MAacCHRYPYET KEAC30.
W3 pacTBOPOB CONEH XKENE30 BHITECHAST METALABI, KOTOPLIE
. JACTIONOXKEHEI IIPABEE Er0 B INCKTPOXMMHICCKOM DALY Hallps-
KeHMiL:
Fe + CuSO, = FeSO, + Cu, Fe® + Cu®* = Fe?* + Cu".

Coedunenua sxeaesa (1)

Oxcup xenesa (II) FeQ — vepHoe KpUcTaminyeckoe Belie-
CTBO, HepacrsopHMoOe B Boge. Okeun Xenesa (I1) nonyvaroT Boc-
crasoBlIeHreM okcuaa xenesa (I1, I1I) oxcupom yrrepona (11D):

~
Fe,0, + CO = 3FeO + CO,T

Oxcup xenesa (11) — ocHOBHEIH OKCHI, JIETKO PEATHPYET C
KHCJIOTaMH, TIpH 9TOM obpa3sylorcs conm xenesa (11):

FeO + 2HCI1 = FeCl, + H;0, FeO +2H' = Fe™ + H,0

Iapoxcuy xeae3a (II) Fe{OH), — mopoluox Genoro usera,
He pacTBopseTcd B Roge. Ileayyaior ero u3 conelt xenesa (1)
. TIPH B3aHMOAEHCTBUH HX CO HICTOYaMM:

FeSO, + 2NaOH = Fe(OH),! + Na,S0,
Fe** + 20H™ = Fe(OH),{



Tunpoxkenn xkenesa {1}y Fe(OH), npossisger cBO#CTRA OCHO-
Banisk, IETKO pearupyeT ¢ KUCAOTaMU:

Fe(OH), + 2HCI = FeCl, + 2H,0
Fe(OH), + 2H" = Fe** + 2H,0

IMpwu Harpepanuu rugpokcuy xenesa (I1) pasnaraercs:

Fe(OH), = FeO + H,0
COCI[V[HEHM CO CTETICHBK) OKUCICHWA )‘KCJ'[CEIEI +2 HpOHBﬂH-—
0T BOCCTﬂHOBﬂTEJ!bHHe CBOIICTBa TAK KaK Fe JIGTKO OKHCIIA~
etcsi 1o Fe*

Fe*? — 18 = Fe*

Tak, cBexenoayMeHHBIH 3eneHoBaThIi ocagoK Fe(CH), Ha
BO3MyX€ OYEHBb OBICTPO U3MEHSET OKpacky — OypeeT. M3MeHe-
HHE OKpacKu obwacHsercd okucieHdeM Fe(OH), B Fe(CH),
KHCJIOPOIOM BOS,IIYXa‘

+3

4Fe(0H)2 + O, + 2H,0 = 4Fe(OH);.

BoccraroputensHbie CBOHCTBA TIPOSBASIOT M COH ABYXBa-
JIGHTHOTO Xefie3a, 0COOSHHO NPH ZeHCTBHH OKUCITHTEICH B K1C-
ol cpene. HarmpuMep, cynudat xemeaa (I1) BoccranasnmuBaeT
MepMaHTaHAT Kalusd B CEPHOKHCIOTHOM cpene 1o cynbdara
Mapranua (II):

+2 -F
IOFeSO., + 2KMnO, + 8H,50, =
+2
= 5Fe,2(so4)3 + 2MnS0, + K,SO, + 8H,0

Kauecmeennaa peaxyua™ na kamuon xceresq (11}

PeakTHBOM WA 0GHApyXeHNA KaTHOHA Xenesza Fe?™ aBns-
ercst rekcauuaHodeppart (I1I) kanua (kpacHas KpoBAHas Colb)
K;[Fe(CN),]:

3FeS0O, + 2K,[Fe(CN),] = Fe,[Fe(CN)(l4 + 3K,S0,

* KadecTBeHHRIE peakKliui — 3TO peakiliM, KOTOPhIE HCMOAB3YIOTS
18 MIeHTHQHKAUNK {pacno3HaBaHiug) pasnMYHbIX BELECCTB.
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[Ipu B3aumoneitcTeuu HoHoB [Fe(CN)¢]*~ ¢ katnonamu
xenesa Fe** obpasyeTcst TeMHO-CUHHMI OCAHOK — TypHOYTeBa
CHHb:

3Fe™ + 2[Fe(CN), >~ = FeS[Fe(CN);}gi

Coedunenus ncesesa (IIl)

Oxkcna xenesa (11i) Fe,O, — mopoinox 6yporo 1seta, He
pacTBopaeTc B Boae. Oxkcua xenesa (I1I) moayuaor:
a) paznoXeHueM FUapoKcusa xeneaa (1I):

.
2Fe(OH), = Fe,0, + 3H,0;

6) okucaeHnaeM mupura (FeSy):

+2 -1 0 +3 .2 +4-2
4FeS, + 110, = 2Fe,0, + 850,

Fe'* — 18 > Fe'?

4 | 118 {
28" — 108 - 28™

i1 48  0,'+48-207

Oxcup xenesa (1IT) npossnser amdoTepHbie cBOHCTRa:
a) B3aMMOACHCTBYET C KHCIOTAMM:

Fe,0; + 3H,80, = Fe,(80,); + 3H,0
Fe,0; + 6H" = 2Fe’* + 3H,0;
0) B3auMOAeiicTBYET ¢ TRepuaIME erouaMy NaOH u KOH
¥ ¢ KapOOoHATaMH HaTPH W KAJTHA TIPHA BLICOKOI TeMITeparype:
r
Fe,0, + 2NaCH = 2NaFeO, + H,0
tﬂ
Fe,0, + Na,CO, = 2NaFeO, + CO,
PeppuT HATpUs

Tunpoxcaa xesnesa (T1T) nonyqaror 13 comeit xenesa (IT1) npu
B3aUMONIeHCTBUH HX CO HICI0UaMu:

FeCl, + 3NaOH = Fe(OH),! + 3NaCl
Fe’* + 30H™ = Fe(OH).l

Tigmpoxeun xenesa (111) apnseTcs Gonee crabbM OCHOBAHM -
eM, yem Fe(OH),, w npoasnstet amdoTepHble CROHCTRA (¢ Tpe-
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o6najlaHieM OcHOBHEIX). TIpy B3anMoaeHcTBHHY ¢ pa3GaBiIeH-
HBIMH KucioTamu Fe(OH); nerKo o6pa3yeT COOTBETCTBYIOLIHE
COMHU: «

Fe(OH), + 3HCI = FeCl; + 3H,0
2Fe(OH), + 3H,S0, = Fe,(50,); + 6H,0

Fe(OH); + 3H" = Fe* + 3H,0

Peakuuy ¢ KOHIIEHTPHPOBAHHBIMHE PACTBOPAMU LIETOYEH

MPOTEKAIOT JIHILL TIPH JUIMTEAbHOM HarpeBaHuH. Ipu 3ToM

TIOJIY4aloTCs] yCTOHUMBBIE THIPOKCOKOMIUTEKCH ¢ KOOPAMHALIN~
_OHHbIM YHca0M 4 HWIH 6:

Fe(OH), + NaOH = Na[Fe(OH),]
Fe(OH), + OH™ = [Fe(OH),|~

| .
Fe(OH), + 3NaOH = Na,[Fe(OH),]
Fe(OH), + 30H" = [Fe(OH),
CO@)IPIHEHHH CO CTENEHBID OKUCIEHHA Xeesa 13 NposBiasi-

IOT OKHCHHTEIbHBIE CBOMCTBA, TAK K4K NOX JeHCTBHEM BOCCTA~
Hoeurencit Fe* npespamaerca B Fe'™

Fe'? + 18 = Fe™?

Tax, Hanpumep, xnopux xenesa (I1I) oxucnsaer Homuy Ka-
JIYs IO CBOGOIHOTO foaa:

+3 -1 2
2FeCl, + 2KI = 2FeCl, + 2KCl + I¢

Kavecmeennsie peaxyuu na xamuon yeceaesa (1)

a) PeaxTuBoM Ana o6HapyXeHMs KartioHa Fe'' spnsercs
rekcauuano (II) deppar xanus (kejras KpoBAHas CONb) .
K JFe(CN),].

ITpu B3aumoneiicteuM HoHoB [Fe(CN)]*™ ¢ monamu Fe®*
0o6pa3yeTcs TeMHO-CMHHH OCAROK — OepaHHCKas JA3yPh:

4FeCl, + 3K [Fe(CN),] = Fe, [Fe(CN)4);d + 12KCl
4Fe* + 3[Fe(CN)e]*™ = Fe,[Fe(CN)gl3d

6) Katuoust Fe** nerko 00HapyXUBAIOTCS ¢ TIOMOIULIO pOIa-
Huna aMMoHus (NH,CNS). B pesyasrate B3amMoneiicTeus
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uoHoB CNS™! ¢ xaTuonamu xenesa (1) Fe®* obpasyercs ma-
JogMccolMUpyoIIni pogann xenesa (111) kposaBo-KpacHo-
TO IBETA:

FeCl; + 3NH,CNS = Fe(CNS), + 3NH,CI

Fe'* + 3CNS'™ = Fe(CNS),

Ilpumenenue u buoroeuveckasn poad weaesa
u ezo coedunenni.

BaxHeilve cnnaBel Xenesa — YyTYHS! B CTAjH — SRAA-
10TCH OCHOBHBIMH XKOHCTPYKIIMOHHBIMK MaTePHaNaMH TIPAKTH-
YeCKH BO BCEX OTPACHIX COBPEMEHHOT0 TTPOM3ROACTRA.

Xotopup xeneza (11I) FeCl, npuMensieTcd 119 OMMCTKH BOZEL
B opranuueckoM ¢uHTe3e FeCl, npumenseTcs Kak KaTainnaa-
Top. Hutpar xenesa Fe(INO;); » 9H,0 ucnonbaylor n1pu okpac-
Ke TKaHell.

XKeneso ABNASTCA OMHUM M3 BAXHEHIIHX MUKDO3NEMEHTOR
B OpraHU3Me YeI0BeKa H XHBOTHBIX (B OPTaHU3Me B3pPOCIOTO
YeNoBeKa COAEPKUTCA B Billle coenMaeHuit oxono 4 r Fe). Ono
BXOFMT B COCTaB reMoriobuHa, MHOIIO0HHa, pasnHuHELx dep-
MEHTOB M APYTUX CIOXHBIX Xee30-0eIKOBbIX KOMILIEKCOB,
KOTOpBIe HAXOOATCS B MIeHEHHU M cellesenke. Kene3o cTHMynu-
pveT QYHKIHIO KPOBETBOPHLIX OPraHOB.

Bonpocet dan xonmpoas

1. Hanmmure 3MeKTPOHHELIE H 3ACKTPOHHO-Irpadraeckue dopMy-
ael atomMoB Fe, Co, Ni. VKaxuTe UX BaleHTHBIe 3JEKTPOHEI,
2. Kakne cTeleHH OKHCAERHA NPOABIAIOT 3NEMEHTH ceMelicTBa
*kenesa? Kakue OXeHAN H MMAPOKCHIE COOTBETCTBYIOT 3THM
CTEIIeHAM OKHCIeHHA?

3. B KaxoM COCTOSHHM XeJe30 BeTpevaeTrcd B npupone? Hazo-
BUTE BakHeH1IVe UPHPOAHEIL COEXUHEHUA XKenes3a.,

4, Kakue peakliud JeXAT B OCHOBE MOJYYeHUS XKefae3a B JOMeH-
HOH neyn?

5. Kakosml dm3nyeckne ceoiicTsa xenesa?

6. C Kak¥MHA NPOCTHIMY BEIIECTBAMHA pearupyer xene3o? Hamu-
LIATE YPABHEHHA Peakildil H HA30BUTE IONYYCHHEC BeUIeCTBA.

7. C XakuMH CHJOXHHMH BEUIeCTBAMH peardpyer Xxenezo? Ha-
NHUIIKTE YPABHEHHA PeaKLHA M HAa30BHTE MX IPOAYKTEHI.

8. Kakue OKCHIBI ¥ MHAPOKCHOs oOpa3dyeT Xeme3o? Ykaxure Hx
KHCAOTHO-OCHOBHYIH Xapakrep. Hannumnre ypasHeHus peak-
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11.

10.

LM, XAPAKTEPHBIX /14 OKCUIOB M FHAPOKCHIOB Xene3da (1I)
u (I1II).

. KaxuMu oxmenuTenEHO-BOCCTAHOBUTENIBHBIMH CBOHCTBAMU

obnangawor coeauuennsa Fe (I1) u Fe (I11)?

. Kaxpe BBl 3HaeT¢ KAYECTBLHHEIE PEAKUUM HA HOHB! XKeme3a

(I} # (HII)? HanumuTe ypaBHeHKS peakiuyii B MONeKyIAp-
HOM 1 MouHo#i dopmax.

B cocTaBe KaKMX COSIUHEeHHH HAXOMUTCA JKEne3o B OpraHui-
Max YeJoBeKa M KUBOTHEIX?

3adanu u ynpaycHenus 0an caMoCMoamenvHod patomes

. Buiuncnure MaccoBble NOJH XKele3a B coeaMHeHHax: FeO,

Fe,0,, Fe,0,. B xakoM 13 3TUX COeAUHEHUH MAaccoBas OonAa
Kenesa Hauboislaa?

. Kak MoxXHO nony4yuTh ruapoxcud Kemesa (II) u3s xenesa?

HanuuuTte ypaBHeHHA DeaKIIHH.

. Kak MOXHo monyuuTs ruxpokcui xenaesa (I11) U3 xeneza?

HanumnTe ypaBHeHWA peakiluii.

. Kak nonyuurs U3 cynbtata xenesa {II) xmopum xenesa (11}

¥ HuTpat xenesa (11)? Hannmute ypasHeHus peakuui,

. K pactBopy cMmech xnopuna xeaesa (III) 1 xnopuna amoMu-

HHA AoGanuny U3BLITOK pactBOpa FHAPOKCHAA HaTpus. Ka-
KO€ BeIECTBO BBIIAAAET B OCAMOK, KAKHE BElECTBA OCTAKTCS
B pacteope? OTBeT MOSICHUTE YPABHEHHUAMHM PeaKLHi.

. MuHepan comepxur 72,36% xeneza u 27,64% Kucropoza.

Onpepennre dopMyny MKHepana.

. Ha cxonexo TpPaMMOB YBETHYHATCA Macca XEIe3HOH IAacTuH-

KM, onylleHHol B pactsop CuSQ,, ecnd ApDH 3TOM Ha TInac-
TUHKE OKa3zanochk 20,8 r MeTannmuyeckoi Memu?

. CkonbKO rpaMmoB cyabdara xkeneza () MoxHO nojayyurs npu

pactsopeHun 140 r xkenesa B pasbaniecHHoIt cepHOH KucioTe?

. Cxoneko rpaMMoB ruapoxcyaa xenesa (I11) MoXHO nonyduTh

npH B3auMoneicTBuM 120 r THIPOKCHIA HATPHUE € H3OBLITKOM
xropuaa xenesa (1H)?

HanmumuaTte MoneKyaspHbic 1 HOHHEIE ypaBHEeHHS peaKLuit
CAeIYIOHIHX NMpeRPalieHH:

Fe,(30,),

AN

e ——w FcCl, #—p Fe(OH), ——» K[Fe(OH),];

\_ ¥

Fe,0,

Fe — FeS0, — Fe(OH), — Fe(OH); — Fe(50,),
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11. MeTtonom 3neKTpOHHOIO GalaHca COCTABETE YPABHEHHA pe-
AKLUHH, IPOTEKAOIIAX HO CAEHYIOLIIM CXEMAaM!

-FeCl; + H,S ~ FeCl; + § + HCI,
FeSO, + K,Cr,0, + H,;80, —» Fe,(SO,), + Cr2(504)3
+ K80, + H,0.
12, Hanuiwre ypaBheHWs NPaKTHYSCKU OCYHIECTBMMEIX Peak-

LiMi;

a) Fe + HCl — e) Fe(OH); + KCl —

6) Fe,0, + HNO, — x) FeS0, + Ba(NO,), —
B} Fe,0, + H,0 — 3) Fe(OH); + H,50, >
r) FeCl, + Cl, —» i) FeS0, + NaCl —

5 FeSO, + Cu — ~ k) Fe,0, + Al —»

Tecr Ne 12
o TeMe: «ZKeleso H €ro coeAHHeHAS»
(Hucao npasuavneix omeemos — 12)

Bapuanr I
1. KakoBa 3MeKTpOHHAs KOH(HUIYpalUs aTOMa Xeje3a?

@ 15282535 ®  15252p°353p%45734°
® 15‘22522p635‘23p64s2 © 157252353 45%34°

2. C KaKMU M3 YKa3aHHEBIX BELIECTE PEaTupyeT XKeneso?

@ 0, ® Na,O
H,S0 Cco
® (p%,a 6.)4 ®© 2
3. C KaKMMM U3 YK43aHHBIX BellecTB pearupyer FeQ?
® H,O ® HCl
® Na,O © 80,

4. Kakue BemecTBa o0pa3yloTes NpH B3auMOIeHCTEHN
Fe(OH)3 c HNO_:,O

N H,O ® Fe(NQO;),
FeO O Fe(NO,),
5. PacTBOPHI KaxuX BELISCTR MMEIOT KMCIYIO Peakuuio cpe-
b1 (PH < 7)?
N FeCl, ® NaFeO,
Na;FeO, © Fe,(50,),

6. Kaxye H3 yKasaHHEBIX METAJLIOB SABASIOTCH DoJlee aKTHBR~
HBIMH, YeM Xeiae30?

336



@ Cu ® Ca

Hg © K
7. B ueM pactropsietcs Fe,0,?
@ H,0 ® pactsop NaOH

pactsop HCI O  pacreop NaCl

Baimam‘ II

1. B XaKMX K3 YKa3aHHBIX COCTUHEHHH XKene30 HMeeT CTe-
IIeHL OKucIeHud +37
@®  NaFeO, ®  Ki[Fe(CN)]
K;[Fe(CN)4| © FeO;
2. Tlpn nomoum KaKkux BemeCTB MOXHO 00HADYXWUTh B pa- .
ctBOpe Kokt Fe'?

@ K;[Fe(CN)l ® K {Fe(CN),]

® KCNS O H,50,
3. C xaxuMHU K3 yKa3aHHbIX BellecTB pearupyeT Fe(OH),?
@ O0,+H0 ®  pacteop NaCl

®  pacteop HCI @  pacteop NaOH
4. Kaxkue BewecTpa 06pasyloTcs Npy B3aMMOJEHCTBUM

Fe(OH}; n H,80,?
( H,0 ®  FeSO,
Fe,(S50,), © FeS

5. PacTBOPEI KaKHX BEIRECTB HMelOT HEHOYHYIO PeaKiHio
cpenst (pH > 7)?
@  FeCl, ® KFeO,
FeCl; ©  FeSO,
6. Kakye M3 yKa3aHHBIX METAJIJIOB SBASIOTCSH MeHee aKTUB-"
HBIMHU, YeM Xej1e30?

@& Na ® Sn
Ni O Ba
7. B yem pactropaercs Fe(OH),?
@ H,0 ®  pacreop HCI

pacteop KNO, (@  pacteop KOH (pa36.)

§ 7.7. Xpom u ero coeaMHEHHA

Obwan xapaxmepucmuxa nodzpynnsl xpoma

DnemenTH Xpom Cr, MonubaeH Mo i BossdpaM W cocTas-
JS1I0T HOGOYHYIO TIOAIPYITY IHeCTON rpynnsl. DxemeHt Ne 106
CHOOPIHHA Sg, KOTOPEIH TAKKE HAXOIWTCS B ITOOGOUYHOMN NOM-
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rpynre VI rpynnbi, — pagdoakTHBHBIN H1eMeHT, UCKYCCTBEH -
HO MONYYEHHBIH BrepBrie B 1974 1 B nabopatopuy OOBeNKHEH-
HOTQ WHCTHTYTA AACPHBIX UccnenoBanuit (r. dybHa, Poccus);
HM30TOII ¢ MACCOBBIM YHCIOM 263 HMeeT IeEpHOoL nonypacnaﬂa
pasusbli 0,9 c.

ATOMBI XpoMa 1 MOAUDIeHA HA BHEUTHEM 2JIEKTPOHHOM CJI0E
MMEIOT T10 OMHOMY 3JIEKTPOHY ...n5', Bob(ppaM — IBa BJIeKT-
poHa ...65%. B aToMax 3THX 27eMeHTOB HOCNEXHUMH 32O THA~
I0TCA 2NMEKTPOHAMU d-0pOHTANIN IpeABHEeIIIHETO 3ACKTPOHHOIO
clof. ITO d-smemedTh. CTPOSHHUE ATOMOB 3THX JJIEMEHTOB
0DYCIOBIMBAET MX METAUIMYECKNMH XapakTep U OTIMIME OT 8-
MEHTOR ITaBHOM MOOrPYHIIbL

BIeMEHTHI NOATPYITE XPOMA B CBOMX COEMMHEHMAX MPOSB-
JAKT CTICHH OKHCIEHMs OT +2 g0 +6. Ceepxy BHUI B TOJ-
IpyIIme YCTOHYHBOCTS COeIMHEHHH ¢ H0Nee BOICOKHMH CTene-
HAMM OKMCISHUS METAUIOB YBEIHUMBACTCH.

XpoM, MonmuboeH U BONbGpaM — 3TO cepedbprcTo-beinie
METALBI, OY€Hb TBepIble, MMEIOT BRICOKHE TEMIIEPATyphl TIAB-
neHus. HexoTtopble XapakTepUCTHKH aTOMOB TAaHHEBIX 31€MEH~
TOB M 00pasyeMbIX HMH TIPOCTHIX BELISCTE CBENeHR B Ta0n, 33.

Tautauua 33
HekoTopbie XapaKTepUCTHKH 3JIEMEHTOB NOSTPYINLE XpoMa
DNEKTPORHBIE Temme-
dopmynnt | Pamuye| Oneprusf Crenenn ! not-
3nemeHT | noccaeiHero | aToMa, | HOHM3a- | oKHChe- If:::}fc HOCTh,
- 3 3
H TIPEANOCNEN, HM | uny, 3B HuY fms, °C rjeMm
HETOo CIoes
+2,+
Xpou LaspSatast| oa2s | 676 | TN [ ass0 | 720
+3, +4,
Momu6aen |...4s%4p%44°5s'| 0,136 | 7,10 Y5 46 | 2625 [10.20
+3, +4
2 _bg 4, 2 H s
Boasdpam |...55°5p°54%6s"| 0,140 | 7.98 +5, 46 3410 | 19,30
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XPOM

XpoM — XUMHYECKHI aeMeHT MODOUYHOR MOATrPYIINEI
VI rpyrimnel nepuodmgeckoil cucremel [, M. Menneneesa. Xumu-
YyecKHit sHak — Cr (XpoM), nopAIkoRei (ATOMHBIE) HOMED —
24, 9/1eKTpoHHas KoRrdurypauus atoma: 15°25°2p%3573p%3d 45",
anexkTpoHHO-Ipadryeckas bopMyna:

Haxosxcoenne ¢ np.upode

B npupoae XpoM BCTPedacTesl TOABKO B BUAE COCIHHEHMIH.
OaHuM M3 BaKHeHIMX HPOPONHBIX COSMHBEHU T XpOMa ABNIS-
etcst xpomucThiit xkenesHsK {FeO « Cr,0s).

Iloayuenne

MeTannuuecKHil XpoM NONYYAIOT BOCCTAHOBIEHUEM OKCH-
Ia xpoMa (I11) amomuHueM npu HarpeBanMM (AMOMIHOTEPMESA):

.
Cr203 + 2A1=2Cr + A1203

MeTanmyaeckHii XxpoM MOXHO TAKXKE MTONYIUTE JAEKTPONH-
30M BOIHEIX PacTBOPOB €10 coeff.

Xumuneckue caoiicmen

XpoM ITpH OOGBMHEBIX YCJIIOBHUAX HEaKTHBHBIN MeTanl. 1o
OOBACHSIETCS TEM, YTO €r0 NOBEPXHOCTL HOKDPHTA OKCHIHOM
eHkod (Cr,0;), Kak y amioMuHust. [Ipu HarpeBaHWH OXCHA-
Hasl IUIeHKA XPOMAa PaspylllaeTcs, ¥ XPOM pearupyeT ¢ IpOCThI-
MU H CIIQXKHBIMH BECINECTBAMH.

Baaumodeiicmeue xpoma ¢ npocmuimMu eewecmaamy’

XpoM B3aHMOAEHCTBYET CO MHOTHMH HEMETAUTAMH: KHCIO-
POIOM, raloreHaMH, cepoli, a3otoM, dochopomM, YIepomoM,
KpeMHHEM NTPU BEICOKOH TeMIlepaType.

Baaumodeticmeue xpoma co cAoiCcHuMU Beljecmeamii

1. TIpu o4eHE BHICOKOI TEMIIEPATYpPe XPOM PEATHPYET C BO-
oit:
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e
2Cf + 3H20 = Cr203 + 3H2T

2. XpoM pearupyet ¢ pa3GaBlecHABIMY CEPHOR B COMIHOR
KHCIOTaMH:
Cr + H,80, = CrSO, + H,T

Cr + 2HCI = CrCl, + H,T

C KOHUEHTPUPOBAHHBIMH CEPHOM, a30THOI KHCIOTAMH H
<UAPCKON BOAKOR» (CMECH KOHUEHTPUPORAHHEIX PACTBOPOB
HCl u HNO; B cooTHOIWEHHH 3 : 1) XpOM [TpH HA3KOH TeMrie-
paType He pearupyerT, MTOTOMY 49TO 3TH KHCAOTH TaCCUBHPYIOT
XpOM,

Hpumenenue

XpoM IPUMEHSAIOT B METALIYPTHH JUTA TIOMYIeHHA CIICUHATE-
HBIX COPTOB CTaNH, KOTOPLIC MMEIOT BOIBILYIO TREPAOCTD H YC-
TOMYMBOCTD K KOPPO3UH. XPOMOM IIOKDBIBAIOT APYTHE META-
JIHI C LENBIO MTpENOXPaHeH s HX OT KOPPO3HM.

Oxcudu u cudpokcudsl xpomMa

Xpowm obpasyer Tp okeuaa: CrO, Cr,0;, Cr0,.

Oxcmx xpoma (1I) — CrO — 270 THnMHBI OCHOBHbIH K-
€HA, eMy COOTBeTCTByeT ruapokcuz xpoma (II) — Cr(OH), —
ocaosanmne, CrQ u Cr(OH),; He pacTsopsworca B Boag, HO pa-
CTBOPSIIOTCH B KMCTOTaX:

CrO + 2HCl = CrCl, + H,0
Cr(OH), + 2HCI = CrCl, + 2H,0
Cr(OH), + 2H' = C* + 2H,0

Okcup xpoma (IIT) — Cr,0, — TyrornapkHii nopoox 3e-
JIEHOTO LBETa, He pacTeropAeTc B Boge. IlonydaroT OKCHI Xpo-
ma (III) paznoxeHHeM IAXpoMaTa aMMOHHMS:

B
(NH,),Cr,0, = Cr,0, + N, + 4H,0

B npoMBILICHHOCTH okcur xpoma (I11) monyyaroT BoccTa-
HOBJIEHHEM JUXpOMaTa KalHs] KOKCOM MW Cepoii:

t.
2K,Cr,0, + 3C = 2Cr,0, + 2K,CO, + CO,T.
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I
KIC['?'O? + S = Cr203 + K2804

Oxcun xpoma (11I) — Cr,0, — amdoTepnbiii okeua. [Tpu
OGBIYHEIX YCIIOBHAX OH TUIOX0 PACTBOPSAETCH B KMCAOTAX U LIe-
noyax. QoHAKO TIpU CINABISHHUH €10 CO LIEJ0YaMH MIM Kap-
GoHATAMH LEeJOYHBIX METAILIOB 00pa3ytOTCs METAXPOMMTEI:

.
Cr,0, + 2KOH = 2KCr0, + H,0

€0, + NayCO, = 2NaCrO, + CO,1
Oxcun xpoma (I11) ¢ kucnoramu oBpasyer conu xpoma (I11):
Cr,0, + 6HCI] = 2CrCl, + 3H,0
Cr,0, + 6H" = 2Cr** + 3H,0

Dugpoxcnn xpoma (I1T) — Cr{OH), — apiaserca amdorep-
HbIM rHAPOKCHAOM, OH OCAXKIASTCA NIPH NCHCTBHM IIEI04eH Ha
coiu xpoma (I1I):

CICl, + 3NaOH = Cr(OH);! + 3NaCl
Cr + 30H" = Cr(OH),
Cepo-zenenbiii ocanok Cr(OH), pacTBOpHM B KMCIOTAX:
Cr(OH), + 3HC] = CrCl, + 3H,0
Cr(OH), + 3H" = Cr** + 3H,0
H B H36LITKE HIEAOYeii:
Cr(OH), + 3NaOH = Na,[Cr(OH)]

[excaruapoKcoOXpOMUT
HATpUsg

Cr(OH), + 30H™ = [Cr(OH),]*~
Oxkcnz xpoma (VI) — CrQ; - KpUCTAINIMYECKOE BELIESCTRO

KPAaCHOIo LBeTa, HMeeT KHCAoTHBIH xapaktep. [Ipi pacTRopeHHH
okcuaa xpoma (V1) B Bome 06pasyioTca XpOMOBBIE KHCIOTBI:

CrO, + H,0 = H,Cr0, Xpomosas kucnora
H3BLITOK

2Cr0; + H,0 = H,Cr,(3; Huxpomosaz kuciota
HEJNoCTATOK
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Kak kucnornbiit okenn Cr(), B3aHMOIEHCTBYET C OCHOBA-
HHSMH:

Cl'03 + 2KOH = K?_Cl'04 + Hgo

TaxuM 06pa3oM, XapakTep OKCHAOB ¥ THIPOKCUIIOB XpOMa
3aKOHOMEPHO U3MCHSCTCA C YBOIMYEHHCM CTEIIEHH OKMCICHUS

Xpoma:
+2 +3 +6
CrO Cr,0, Cr0,
OcHoBHBIf okeuz  AmdoTepHbIil ORCHT, Kucnotuwiif okcua
Cr(OH)z CI’(OH)3 = H]CI'O'_; HQC[04, chrzoj
OcHOBaHHe AMGOTEpHBLE THAPOKCHUT, Kucnotsr .

Ccnabnedie OCHOBHBIX CBOHCTE

Yeunenme KHCAOTHBIX CBOHCTB

XpomMoBas 1 AUXPOMOBAS KNCAOTHI CYIIECTBYIOT TOILKO B
BORHBX PACTBOPAX, HO 00pA3YVIOT YeTOHUKERIE COIH, COOTRET-
CTBEHHRO XPOMATHL K ARXPOMATHL. XpOMaThl U UX PACTBOPHE
MMEIOT KE/TYI0 OKPacKy, a IMXPOMATh! — OPAHKEBYIO.

XpoMar-ronst Cr(),”™ U AXpoMaT-HOHEI Crz()f‘ AeTKO ne-
PEXOMAT APYT B IPYra TIpH U3MeHEeHHH CpedBl pacTRopos. B
KHCIIOM cpeiie XpOMATHl IepEX0oasaT B INXPOMATHL, XeaTast OK-
pACKa MIEPEXOIHT B OPAHKEBYIO:

2Cr0.2 + 2H* = Cr,0/ + H,0
2K,Cr0, + H,80, = K,Cr,O, + K,50, + H,0
B 11en04H0i cpene IHXpOMATHI TIEPCXOILAT B XpOMATBI, OpaH-
JKeBas OKpacka CMEHSETCs XKeaToi:
Cr,0,/> + 20H™ = 2Cr0,” + H,0
K,Cr,0; + 2KOH = 2K,Cr0O, + H,0

OKucmmessno-e0CcmManoSEmesbne Ceoicmea
coeonrenmi xXpoma

HauGosee ycTOMYMBRIMHM ARSIIOTCE COSTHHEHHS CO CTETIE-
HBIO oXucHernsa xpoMa +3, Coenunnenns xe xpoma (1) seaa-
IOTCS CHIBHbLIMH BOCCTAHOBHTENAMH W JIETKO OKHC/IAIOTCS, TIPH
srom Cr'? npespamaertest 8 Cr - Cr2 — 18 = Cr™ . Hanpumep,
ruapokcun xpoma (1) nerko oxucnagTes KHCIOPO/AI0M BO3AYXa
Ao ruapokcuaa xpoma (I1I):
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4Cr(OH), + O, + 2H,0 = 4Cr(OH),
CHUneHBIMA BOCCTAHOBUTERSMH ABIsoTeS B comu Cr (I1):
4CrCl, + 4HC1 + O, = 4Cr(Cl; + 2H,0

Cocnurennsa xpoMa (VI) — cuiabAbie OKMCAHTENN, TaK KakK
Cr*® aerko npeppaumaercs 8 Cr'; Cr'® + 38 = Cr*,

AXTHBHEIMH OKVCIMTEIAMH ABadtorca Cr0,, XpoMaTe U
TUXPOMATB], 0COOEHHO CHIBHBIC OKMCIHTEIbHBIE CBOMCTBA
nposiensiet nuxpoMat kanus K,Cr,0; B kucino# cpeae:

K,Cr,0, + 3H,S + 4H,50,=38 + Cr,(S0,); + K,S0, + 7H,0

OpaIDKeREIi 3eneHstit

Pactaop K,Cr,0; B KOHIIEHTpHpOBaHHOM cepHOH KUCTOTE
{«XpOMOBYIO CMeCh») IIPHMEHAIOT KaK OKHCIIWTE/Ib A 09HCT-
" KH CTeKIISTHHOM XUMHYeCKOH NMOCYIbL.

Bonpocul 048 Koumpoas v

1. Haiite obLIyI0 XapAKTEPUCTHKY 3NEMEHTOB ROMPYION Xpo-
Ma,

2. Kakyw 37MekTpOHHYI0 M 3NEKTPOHHO-rpadHyeckyr hopMyny
HMeeT aToM xpoma?

3. B xakoM BHAe XpOM BCTpevaeTcs B npupone?

4, Kaxue BH 3HaeTe cnocolOM monydyenud xpoMma? Hanumurte
YpaBHEeHMA peakLiMi.

5. Oxapakrepusylite ¢pH3MHecKHe CBOMCTBA XpoMa.

6. Kak pzanMoneicTByeT XpoM ¢ KMciaoTamMu?

7. Kakue okcHan: oOpasyer xpom? Kaxme reapokcuasi cooTBeT-
CTBYIOT OKCHAAM XpoMa? YKaxuTe XapakTep KaxXaoro okcuia
M CHAPOKCHEA XPOMa.

8. HanuiuuTe ypapHeHHA Deakiiuii, KOTOpPHE JOKA3LIBAIOT aM-
dorepHHil XapaKTep OKCHIA M ruapokcyaa xpoma {I11).

9. B xakofl ¢pene xPOMATHI HepexXosiT B AMXPOMATH, H Haobo-
por? Hanuinwre ypaBHEHHA peakHHi.

10. KakoBel OKUCIUTENLHO-BOCCTAHOBHTENBHEE CROHCTRA COeMM-

HeHHH xpoMa?

3adauu u ynpasxcnenun daa camocmoamessnol pabonel

1. HanumnTe MONEKYAAPHBIE M HOHHBIE YPABHEHHA peakiiyii,
€ IOMOINLI0 KOTOPBIX MOXHO OCYLUECTBHTL CAeIYIOUHE Hpe-
BpallCHHA:
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) Crclg
a) Cr(SO,); — Cr(OH); =~

| T KCHOH);
0) K,CrO,; —» K,Cr,0, = K,CrO, — BaCrO,;
B) Cr = Cr,0; - CrCly —» Cr(OH); — Cry(50,);.
2. CocraBbTe YpABHEHUSA OKUCAMTEIBHO-BOCCTAHOBUTENBHBIX
PEAKINI, NPOTEKAIOWMX HO CAELyIOWUM CXeMam:
a) Cr,0; + K,CO, + 0, - K,Cr0, + C0,T;
6) K,.Cr,0, + HCl - CL,T + KClI + CrCl, + H,0;
B K,Cr,0; + Na,80,; + H,50, - K;50, + Cr,(S0,); +
+ Na,50, + H,0;
N K.Cr,0;, + KI + H,S0, — K;80, + I, + Cry(50,); + H,0;
oy KCrO, + Pb0, + KOH — K,CrO, + PbO + H,0;
e) K;Cr,0, + NaNO, + H,80,; — K,SO, + NaNQO, +
+ Cry(80,); + H,0;
}K) K;Cr207 + CH;OH + HgSO4 — HCOOH + Cr2(804)3 +
+ K,;80, + H,0;
3) K,Cr,0, + H,C,0, + H,;80, — CO,T + Cr,(S0,), +
+ K,S0, + H,0;
) K,Cr,0, + H,0, + H,;80, —» 0O, + Cr;(80,); + K;S0, +
+ H,0;
K) CrCl; + NaBiO; + NaOH + H,0 — Na,CrO, +
’ + Bi(OH); + NaCl.

§ 7.8. Baxueiinime coeXRHEHNs MAPTaHna H Mean

Coedunenus mapzanua

MapraHen B ¢BOMX COSIHHEHUSIX MOXET HAXOMUTEHCH B CTE-
neHsx oxucienus or +2 xo +7. Haubosnee yeTOMYHNBLIMHA SIB-
aawTea coeaunesus Mn (I1), Mn (IV) 1 Mn (VI

B pALY OKCHIOB H THEPOKCHAOB MapraHila ¢ pa3HbIMH CTE-
MeHAMH OKUCIeHHA IpoaBIdeTcs of1as 3aKOHOMCPHOCTD: C
pOCTOM CTEIeHK OKMCIeHUSA OCHOBHELH XapakTep OKCHIOB H
THAPOKCUIOB OCNalNAeT s, 3 KHCIOTHAIH — YCHITHBAETCH:

+2 +3 +4 +6 +7
MnO Mn,0, MnO, © MnO; (#e nonyveH) Mn,0,
N, et amdorepHbIi — — -
OCHOBHbIE OKCHIbI OKCHT, KHCAOTHBie OKCHIBI
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Mn(OH}, Mn(CH), Mn({OH),= . H,MnQO, HMnO,

N— s = HMnO, e, mm——
OCHOBAHHA amdoreprbIii KHCIOTH
THIPOKCH],

Hanﬁonee BAKHEIMH COCIMHCHUAMHU MapraHLa ABIAKTCH
conu Mn (I1), oxkcra Mapranua (IV) MnO, ¥ conu MapraHuo-
Boit kucnotst HMnQ, — nepMaHraHarsl.

Com Mn (II) nonyyaioTes NMpY PacTBOPEHHH MapraHlia B
pa3faBJIeHHBIX KMCIIOTaX. PacTBOPEI 3THX CONel MpaKTHISCKH
GecuiBeTHEI. [1pK AeHCTBUMM Ha HIX DACTROPOB LIENOYeH BHIa-
Zaet Gennwlit ocagok rupokcuza Mapranua (II), koropsliit Ha
BO3JIyXe BBICTPO TEMHEET, OKHCASAACH B OYpbli THAPOKCHI Map-

ranna (Iv):
2Mn(OH), + O, + 2H,0 = 2Mn(OH},

HawuGonec ycTOWYHBLEIM COSIMHEHMEM MapraHLa SBISeTCH
TeMHO-0Ypbli anoKcHI Mapragma MnQ, (rmasHeli KOMIOIOHEHT
BAXHEHIIIETO IIPUPOTHOTO COCIMHEHRSA MapTaHLia — nUpOAIo3U-
ma). B xucnoit cpeae MnO, spaseTcd JOCTaTOYHO CHIBHBIM
OKHCIHTENIEM. D10 ero CBORCTBO HCNIONB3YETCH, B YACTHOCTH,
TIPY MOJYYEHHH XJIopa:

MnO, + 4HCI = MnCl, + CL,T + 2H,0

Maprannosas KHCAOTA ABISICTCA OYEHDb CHIBHOH KHCIOTOH,
KOTOpas CylecTBYET TORBKC B BOAHOM pacTBope. CaMasi n3Be-
CTHas U LIIHPOKO MIPUMEHIEMas COMb 3TOH KHCIOTH — NepMan~
ranat kamas KMnO,. 9To kpHcTannnyeckoe BELIeCTBO TEMHO-
(HMONETOBOTO IIBETA, YMEPEHHO PaCTBOPHMOE B BOjIe. PacTBODH
KMnO, uMeT TeMHO-MATHMHOBHIH, & MpY GONBINMX KOHIIEHT-
pauMsXx — (MOJIETOBHIM 11BeT, CBOHCTBEHHRBIH HoHaM MnOj.
TlepMaHTaHAT Kadusa — CHJIBHBIA OKUCIHTENb, AETKO OKKCII~
eT MHOTHE OpraHHIeCKHe H HEOPTaHWYecKue BENIECTBa.

XapaxTtep npoayKToB BoccTaHosReHus KMn(Q, sapucut ot
TOrO, B KaKOH cpele NPOHCXOTHT peakiya. B kucroid cpede HOBH
MnQ,, sxomsue B cocrak KMnQ,, BoccTaHABIMBAIOTCS O
oo Mn™", Tak, ecmy X NoIKHCHEHHOMY cepHOT KMcnoTol (huo-
neroBoMy pacteopy KMnQ, mpuOaBuTh CyabGhUT Kaiud, TO KW~
KOCTh CTAHOBWTCH GeclBETHO!H, TaK Kak ofpazyerca conb Mn (II):
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+7 +4 +2 +6
2KMnO, + SK,SO, + 3H,S0, = 2MnSO, + 6K,SO, + 3H,0
2MnOj + 580% + 6H' = 2Mn** + 580}~ + 3H,0

IIpn meticrsun K,SO, Ha wedmpasonsiii pacmsop KMnO,
sbINagaet 6ypoii ocanok MnQ,, 1. e, cTeneHb OKMCIEHHI Map-
raHia uaMeHsercs or +7 go +4:

2KMnO, + 3K,80, + H,0 = 2Mn0O,l + 3K,80, + 2KOH
2MnO,” + 3S0% + H,0 = 2Mn0,{ + 350} + 20H"

Ipu GonbIIO# KOHUEHTPALMH W10l H MAJIOM KOJIHYECTRE
K,S0,; mepMaHrasHaT BOCCTAHABJMBAETCSA N0 MaHraHata
K;MnO,:

2KMnO, + K,S0, + 2KOH = 2K,Mn0Q, + K,SO, + H,0
2MnO; + SO + 20H™ = 2MnO; + SO + H,0

B pesyasrate 06pa3oBaHHA MaHraHaT-HOHOB PacTBOD
IpHOGPETAET 3e/ICHEIH LBET.

Kak oxuciauTens NepMaHraHaT Kalus HIHPOKO IPUMEHACT-
€51 B XMMHYECKHX JIaf0opaToOpUsiX U NIPOU3BOACTBAX, OH CITYXKUT
TAKIKE NMPeKPACHBIM Ae3MHPHLMPYIOLIHM CPEICTBOM.

Coedumenus meou

Mens B cBOMX cOSTUHEHMSIX TIPOABISAET CTCNEHH OKUCIIEHHSA
+1 1 +2. CoegnHensa meau(11) Gonee yeToiaMBbI, 9YeM coemH-
HeHua Meau(l).

Coemuuenna megd (I). Oxkcna menn (1) Cu,O — 0CHOBHRIM
OKCHJI, TBepAOe BellIECTRO OPaHXKeBO-KpacHoro usera. Coor-
BETCTBYIOIIEE 3TOMY OKCHIY OCHOBaHUE — ruapokcun Megu (1)
CuOH — arngerca xpaiiHe HeCTORKUM coeRuueHueM. lipu
IeiicTBIK consAHOH KMcaeTE Ha Cu,O o6pa3syeTca Genblil oca-
nox xopuna Meau (I) CuCl:

Cu,0 + 2HCI = 2CuCH + H,0
OH MoxeT GBITH ITYIeH TAKXKE KUIBTIEHHEM PACTBODA XJIO-
puna meau (1) ¢ MeTamnYecKoH MeZsio B CONTHOKMCAOHR cpene:
r
CuCl, + Cu = 2CuCl



Coemunenna mean (H). Oxcun mean (I1) CuO — TBepuee
BELIECTBO YEPHOTO HBETA, KOTOPOE MOXHO MOJIYYHTD B PEIVAb-
TATe TEPMHYECKOr0O pa3noxeHud HeKOTOPBIX Conelt mean (11):

2Cu(NO,), = 2Cu0 + 4 NO,T + 0,1

(CuOH),CO, = 2Cu0 + CO,T + H,0

Oxcun menm (1) gBaseTcs OCHOBHBEIM OKCUIOM, NOITOMY
PACTBOPSIETCA B KHMCTOTaX ¢ 06pa3oBaHueM coneit Menu (II):

CuO + 2HCI = CuCl, + H,0
CuO + 2H' = Cu™ + H,0
CuO + 2HNO, = Cu(NOQ,), + H,0

CuO He pacTBOPUM B BOAC M ¢ HCH HC R3AUMOJACHCTBYET.
Cootsercrayionmii eMmy ruapokeny Cu(OH), monyuaior geii-
cTBMeM Hienoveit Ha pacTBopsl coneit meaH (1D):

CuSO, + 2NaOH = Cu(OH),4 + Na,S0,
Cu®* + 20H™ = Cu(OH),

Huapokeun Mean (11) srigensiercs 8 BUOE roayboro ocanka,
KOTOPBIH yxe IIpH C1aboM HarpeBaH#H pasnaractcd, lpespa-
1a8Ch B YepHbIit oxcua menu {11):

-
Cu(OH), = Cu0 + H,0

Cu(OH), sBnsieTcs oueHb CHAGBHIM OCHOBAHHMEM, NIO3TOMY
conu Menu {I1) B BogHBIX pacTBOPaX THEPOIUIYIOTCS O KaTH-
OHY ¥ MMEIOT KUCIYIO peaklUIO Cpesl.

COxena ¥ ruapokcig Meau (11) mpospasiioT OKHCTUTEABHEIC
CBOMCTB2 W JIErKO BOCCTRHABIMBAOTCS A0 METAILNMYECKOH MeIH
U okcKuga meny (1) npu B3aMMOIeCTBMHM ¢ HEOpTaHHYECKH -
MM H OpraHMUeCKHMH BOCCTAHOBUTENSIMHE, HATIDHMED:.

o

CuQ + H2 =Cu-+ HQO,

»ﬁo £
2Cu(OH), + CH;—C—H — Cu,0l + CH;COOH + 2H,0

PactBopumeie conm menu(il) HUccolMHPYIOT B BOOHBIX pa-
CTBOpAX ¢ 06PA30BAHNEM TMIPATHPOBAHHEIX 1oHoB [Cu(H,0),]%,
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KOTODBIE UMEIOT CHEHe-TONY0oH LBeT (B oTIHYMe OT OeCHBETHBIX
HErHApATHpOBaHHBIX HoHoB Cu?'). IToaToMy Takas okpacka
cBOMcTBEHHa pa3baBacHHBIM PAacTBOPaM BeeX coneit menu (1I),
€CJIM OHH He CONEPXAaT OKpallleHHEIX AHNOHOB.

Housr meau (I1) 1 menu (I) apaaroTca THITMYHBIMHA KOMII-
nexcooBpasopatensmu. Jina wona Cu” Haubonee XapakTepHO
KOOPAHHALIMOHHOE YKC0 2, a Juist oo Cu®' — 4,

O6paszoBaHieM PACTBOPHMEIX B BOIE AMMHAKATOR OOBACHS~
&TCSl PACTBROPEHHE Pa3lUYHEIX HEPACTBODHMEIX COSNMHEHUH
MEIH B BOTHOM PAacTBOPE aMMHaKa, Hanpumep:

CuCl + 2NH, = [Cu (NH,),IC};
Cu,0 + 4NH, + H;0 = 2{Cu(NH,),JOH;
Cu(OH), + 4NH, = [Cu(NH,),}(OH),

Tunpoxcun Menn (II) pacTeOpsieTCst TalCKE B 0YeHb KOHUCH-
TPUPOBAHHEIX PACTBOPAX ILENOYEit, 00DA3VA TMIPOKCOKOMILIEK-
CHI, HAITPHUMeEP:

Cu(OH), + 2NaOH = Na,[Cu(OH),]

TlocnenHss peakimis CBHIETENBCTBYET O IIPOSABACHAN FH~
poxkcuaoM Menu (11) mpusHakoB am¢OTepHOCTH.

JIns MeZM M3BECTHBI TaKxXe allMNOKOMIUIEKCH THIA
K,[CuCly], Nay[Cu(CN)] u 1. n.

KBuoaceunecran poav coedunenuii mapeanua u medu

Maprasen 1 MeZb MPHHALIEXKAT K YUCTY MAKPOIICMEHTOB,
T. €. DIIEMEHTOR, MAILIE KOIUYECTBA KOTOPEIX HEOOXOAMMEI IS
HOPMATBHOH KXHU3HEeACATEbHOCTH pacTeHRH., MUKpoaneMeHTRI
MOBLILIAT aKTHBHOCTE (hepMEHTOB, CHOCODCTBYIOT CUHTEIY
OHOJIOrHYCCKH BaXXHBIX BelllecTB. CoeIuHe HHS MeIH UCITONb-
3YIOTCA TAKXKe 1 GopbObI ¢ BPpearTeTIMU CENTbCKONO3AHCTBEH~
HBIX pacTEHHHN.

Bonpocer 04 xonmpoan

1. Kaxue cTerneH® OKHCIAEHHUA MIPOABIsSeT MapraHel B CBOMX
coegHHeHHUAX?

2. Kaxk HamendeTcsa XapakTep OKCUIOB M FHADOKCHIOB Maprax-
ua HpY yseMHYeHHH €ro ¢TeNneHU OKHCAeHHA?

348



10.
1.
12
13.
14.
15.

. HazoByTe Haubomnee BAXHBIE COCIMHEHUS MapraHia,
. HoyeMy Benamil 0canoK rHAPOKCHZA MapraHlia GEICTPO TeM-

HeeT Ha BO3ayxe?

. Kaxme oxucnuTenbHO-BOCCTAHOBHATEBHBIE CBOMCTRA ApOAB-

JseT AUOKCHI MapraHua?

. Oxapaxrepusyiite GU3MYecKHe H XHMHUYCCKHE CBOMCTBA ITep-

MaHTaHaTa Kanua. Kakosel MPpOAYKTE BOCCTAHOBNCHHUA IIEp-
MAaHraHaTa Kanug B PasnIUYHLIX cpenax?

. Kakne crenenu oxucaeH#s NpOsIBJIACT MEOb B CBOHUX COCOH~

HeHHAX? CoelMHeHHA ¢ KaKOH CTeNeHBI0 OKHCTEHUs MeIH
Haubonee yCcTOWYHBEL?

. OxapakTepuayiitTe GH3MYeCKHe W XMMHYECKHE CBOMCTBA OK-

cupa meam (1),

. Kaxospl dm3uyecke CBOMCTEA M CIOCODH! MOAYYEHHA OKCH-

oa 4 rugpoxcuna menu (I11)?

KaKOBBI KMCTOTHO-OCHOBHBIE M OKHCJTUTENBHO-BOCCTAHOBH-
TeAbHBIE CBOMCTBA OKCHAA M THApoxkcHAa Menu (I1)?
IMouyemy pactBopnl GonpmuHcTea conedl Meam (I1) mmeror
cuHe-rony6oi upet?

Kaxue xoopauHan¥oHHBIe Yucaa HauboNee XapakTepHEl Ui
KOMINeKCHBIX coeluHeHnid menu (I) u meau (I11)?

IMoueMy MHOTHEe HEPACTBOPHMBIE B BONE COEAMHEHHT MEIH
PACTROPHIOTCH B BOAHOM PACTBOpe aMMHaka?

TIpuBeauTe mpUMepEl THIPOKCOKOMIUTIEKCOB M allHAOKOMII-
JIEKCOB MEIH,

Kakopa 6roiormyeckast pojib COeTMHeHHIT MapraHna i1 meau?

Jadanun 048 camocmosmesvnoli pabomot

B OHDCHGHHTB CTeNeHM OKHCIICHKA MapraHud ¥ MEIR B claeny-

UMK COBTMHEHIAN
H,MnO,;, Ca(MnO,),;, Mn(CH,CQ0),, Na,MnQ,, Cu,S,
[Cu(NH,),]S0,, K:{Cu(CN),].

. Hanuiuiure ypasHeHHA peaxkumii, ¢ TOMOIUBIO KOTOPHIX MOX-

HO OCYUIECTBHTH CAEAYIOUIHE NpeBpalieHHA:
a) Mn -» MnSO, - Mn(OH), - Mn(OH}); - MnO, — Cl,;
0) CuO — Cu(NQ;); — Cu(OH), = CuCl, — Cull —

— [Cu(NH,),]CL

. Hanuiuure ypaBHeHHA TpeX CrocoGoB MONYYEHU: a) XJIODH-

na mapranua (II); 6) cyasdara mean (1I); B) okcuna menu (I1).

. 3aKOHYMTe ypasHEeHMs CIEAYIONUX DEAKLIMIL:

a) KMnO, + H,S + H,SO, —» S + _;

6) KMnO, + Nal + KOH —» L, + NaOH + ...;
B} KMnQ, + NaNQ, + H,0 — NaNQ, + ...;
 KMnO, + HCl — ...
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Pazden 8

HEMETANNbI
U UX HEOPTAHUHMECKUE COEAMHEHWNA

H3 109 H3BeCTHLIX aleMeHTOB BoAce 20 OTHOCATCHA K HEMe-
TannaM. Pone HeMeTannos ¥ X COSIMHeHNi B fIPHPOAE OYCHE
peauka. HemeTtasnin coctaBmsiior Gonee 84% or macceh HOYBHI,
9%8,5% OT MaccH pacTenyit 1 97,6% oT MacCH Tella 9eNoBeKa,
HlecTh HEMETALIOB — YIIEPOM, BOAOPOL, KACNOPOH, a30T, hoc-
¢op 1 cepa — ABNSIOTCS OPraHOTEHHbIMH 3JIEMEHTAMH, TAK Kax
BXOLAT B COCTAB MOJIEKY OEJIKOB, XHPOB, YTACBOIOB K HYKIIE-
HHOBBIX KMCIOT. BO3ayx, KOTOPHM MBI ABIILNM, [IPEICTABISET
coGo¥ cMech OPOCTHIX M CIOXKHBIX BEUIECTB, 00pa3yeMbiX He-
MeTauamu (kucaopon Oy, a30T N, YIICKHCIAH Ta3 COz, ap-
roH Ar ¥ ApYTHE DAArOpOHHLIE Ta351).

DYHKIMH HEMETALIOB U HX COEAMHCHHH B EPMPOAE 3aBH-
CHT OT HX CBOACTS M CTPOEHHSA, KOTOPBIE H3y4AOTCA B TAHHOM
pasnene.

§ 8.1. O0umaa xapaxTepuCTHKA HEMETAAIOB

Ilosoxcenue nememanios & nepuodunecxoii cucmeme

. H. Mendeaeesa u cmpoenue SHEMNE20 IMCKIMPOHH020

408 @MOMOE HEMEnALIOS.

HeMeTanns! B IepHoIMYEcKOit CHCTEME PACTIONOXKEHH CTIpa-
Ba OT AuaroHany «Bop — actats (cM. Tabm. 34). 3To 3MeMEHTH
raasHbIx nogrpyi I, IV, V, V1, VIl u VIl rpynn. K semeran-
naM oTHOcATCA: 6op B, yrepon C (11e), xpemuuit Si (crmnuu-
yMm), azot N (3H), docipop P (113), MEIUbLIK AS (apceHUKYM),
kuciopon O (o), cepa S (ac), cencH Se (cenen), reityp Te {Ten-
nyp), Bogopoz H (am), drop F (drop), xanop Cl (x10p), Gpom
Br (Gpom), Ko 1 {liox), acrar At (actar). K HeMeTaA aM Takxe
oTHOcATcA GnaroponHsie rasht He — remmaii, Ne — HeoH, Ar —
aproH, Kr — xpuitroH, Xe — xceHoH, Rn — paAoH.

Cpeay HEMETANLIOB EBA dALMEHTA — BOHOPOA M TenHit —
OTHOCATCS. K 5-CeMeiiCTRY, BCE OCTANLHHE NPHHAMAEKAT K
P-ceMeiCTRY.

Ha BHEIIHEM SEKTPOHHOM CIOE ¥ aTOMOB HEMETAILIOB Ha~
XOGUTCH PasNMYHOE MUCIIO FIEKTPOHOB: ¥ 4TOMA BOAOPOAd —
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oyuAH 3nekTpoH (1s'), y aToMa resiust — 11Ba 4eKTpoHa (15, y
aToMa 60pa — TpH 31EKTpoHa (25°2p'). OnHako aTomsl Gob-
LIYHCTRA HEMETAIOB, B OTJHYHE OT aTOMOB METalIoB, HA
BHEIRHEM 3IEKTPOHHOM CJI0E MMEHOT GONbIIoe YHCAO INEKTPO-
HOB — OT 4 10 8; UX 31eKTPOHHEBIE KOHGUTYpaly H3MEHAIOT-
¢ oT ns'ny’ y ATOMOB HIIEMEHTOB I71aBHOM nogrpymst IV rpyn-
bl o #s°ap® y ATOMOB HHEPTHBIX Ta30B (Tabn. 34).

Tatinuua 34

TonoxeHue HeMETAIOB B MepHOTHIECKOH CHCTEME
I. . Mengeaeesa 1 aeKTponnble Koagmrypanus
BHEIIHEro SAEKTPOHHOrO CI0A HX ATOMOB

18 182

{ nepuod
? K He
pynnw m v v vi | vt | v
Obuee wucan anexm
poHoS Mo Bewners | 3 y 5 5 7 8

BAExmponnom caoe

JABKMPONHER KOHEU2IE, 1et 2pndt med
saius Bueimeen ron | TSETRY [ nSimp? ns*np3) ns?np® ) ns?np®| ns?npe

2N lc i v o | F |

3 hs e s fe |
N
Nepundy ¥ NAs Se | Br Kr
5 Memasn \\Te I Xe
§ Nt | m
"
L7 #omep nepuodn

Xapaxmepucmuxa HemMemaliuunocmu

B oTnuyue OT METAJUIOB Y ATOMOB HEMETAJUIOB BBICOKAH
SHEPTHA MOHUZALIMH K GOJIBILOE CPOACTBO K E-Hy. [ToaToMY Uil
ATOMOB HEMeTaNJ108 Golice XapaKTepHO ABIAETCA COCOOHOCTE
[IPUCOEIWHATD HIEKTPOHLI [T 3ABEPLICHHSA SNCKTPOHHOTO OK-
TeTa — yeToNUMBO# KoHuUEypauuu ns'np’.

Crioco6HOCTh IPUCOETHHATD INeKTPOHB! O0YCNOBIMBAET
OXHCIHTEALHbIE CROKCTRA HEMETAIIOB,

EciiH y aToMa HeMeTaala Ha BHeIUHEM 3NCKTPOHHOM €06
vmeeTcA 4 3MeKTPOHa, TO Uis 3aBepllIcHME OKTETA OH NIpHCoe-
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Tabauya 35
CxemaTHiecKoe H3oOpakeHne clocoOHOCTH ATOMOB HEMETANIO0B
OPHCOEIMHATD HEAOCTAIOIEE KO OKTETA IHCIIO SIEKTPOHOR
B 3aBHCHMOCTH OT CTPOEHHA MX BHEOTHKX DJIeKTPOHHALIX CI0OER

Isekmpenan | Yucap asekm- | Cmpoesue Cmenens
xouguzypnuud | pauol, npu ~ | doBepwennads | okucaesud | Mpurspy

HewHeaD | Ceedunpembix Grewneat emoma B | coedunenud
CAoA amoma | Kameny 0na caoq toedumeHUy
Hememaara | daBepuicHun

okmema

[T
[ np? § —— -4 ALy
n§

TTITY] .
i np? 3 — I}Im -3 Mﬂﬂ 3
i — SN

IE3EN nstnp ]
Wt 2—| oxmem -2 AL 87
ng
[EF]E;I,W [— -1 A
ng?

IMHSAET 4E; IPH HATHYHH 5 371eKTPOHOB — 38, § 3JEKTPOHOB —
2€ u 7 51eKTpOHOB — 1&. B CBA3H C 3THM XapaKTepHbBIC CTele-
HM OKHCJICHW] ATOMOB HEMETAJIIOB B COSAMHEHHSIX COOTBET-
CTBEHHO paBEHM —4, —3, —2, —1 (Tabn. 35).

OxHCIUTEILHBIE CBOHCTEA HEMETAIIIOB ONPEAENTIOTCA X
MOJIOKEHUEM B MEPUOIMIECKOH cucTeMe. B mepuonax oKHuchu-
TeNbHEIE CBOMCTBA YRETHUUBAIOTCA C/IEBA HATIPABO, B TOATPYIL-
Nax — YMEHBIIAIOTCA CBEPXY BHU3. 3TO 06YCIOBACHO TEM, YTO
B TIEPMOZAX CJIEBA HANPABO YBEJHUMBAIOTCA 3IEKTPOOTPUIIA-
TENBHOCTDh M CPOACTRO K 3MEKTPOHY, 4 B IIaBHBIX TIOATPYTITIax
CBepXy BHH3 3TH XapaKTePHCTAKH 31€MEHTOB YMEeHbILATC,

B ta6n. 36 mokazaHo, YTo IO CPABHEHMIO CO BCEMM OCTANEb-
HBIMM HeMeTa/IaMK 2-TO TISpHOZa v aToMa {ropa 3apsd aapa
MaKCHMAaIbHbBIH, pamMyc aToMa — MMHHMAaJLHEBIHA. TTosToMy
aToM ¢ropa crocoebeH HaudoIee JeTKOo MPHCOSTAHATD HellocTa-
FOLUHA Lo oKTeTa aneKTpoH. PTop XapakTepuiyeTcd HARBOh-
LEeH 3MEKTPOOTPULATEIBHOCTBIO M, CIEI0BATENIbHO, IIPOABI-
€T CaMEI€ CHITBHBIE OKHUCTHTENBHEIE CBOMCTRA,

PaccMmaTtpypasg M3MEHEHHE CBOMCTB 2JICMCHTOB-HEMETALIOB
B [NIABHBIX IIOAIPYIIAxX, CIEAyeT OTMETUTh, YTO CBEPXY BHU3
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(tabn, 37) c yenuueHHEM PATHYCA aTOMA 3JICKTPOOTPHIIATE B~
HOCTb,. CPONCTBO K &-HY KM COOTBETCTREHHO OKUCAMTE/TbHBIE
CBOWCTBA YMEHBLIAITCA, T. €. YMEHBILIAETCS HEMETAJUIMIHOCTh
BJIEMEHTOB.

.

TaGiauya 36
XapaKkTepHCTHKA ATOMOB-HEMETANLI0B 2-T0 IEpHOLa
TTopsaaxoBblit HOMEp K B C N (0 oF
CHMBOJI 3MEMEHTR

Panuyc atoma, HM 0,091 | 0,077 | 0,071 | 0,066 { 0,064
Ofimee 4uCcno 31eKTPOHOB
Ha BHEIUHEM 2JIeKTPOH- 3& 4e 5€ 68 7€
HOM CJ1oe
DNIeKTPOHHAs KOH(HIY- 2y 1| o902 | 4c2903 ] ac2a | 5o29,.5
DALV BHEUTHETO CA10A 2s2p | 25"2p° | 257271 2572p7 | 25°2p
OTHOCHTERBHAA 3ACKTPO- 2.0 25 3.0 3,5 4,0
oTpHUATeAEHOCTE (D0)

VYBeauueHHe HEMETATTHYHOCTH M OKMCIMTENIBHBIX CROMCTB

Tabauya 37
XapakTepucTHKA aTOMOB-HEMETAILIOB
rnaBHo# moarpymms1 VII rpymos
CuMnon u }_(Y(;:S:; Pammyc
TOPAIKO- Hasparne Brempero | aroma, | DO
BBI HoMeD| BMeMeHTa
0% | anexrpon-|  mm
3MeMeHTa :
HOTO clIos
oF Prop 2s%p® | 0,064 | 4,0 | [ Ymenbwmenne
1Cl Xnop 3s%3p° | 0,099 1 3,0 | | HemeTamtuunoe-
15Br Bpom 45%4p° 1 0,114 | 2,8 || ™ u oxucnnTens-
sl Von 5s25p° | 0,133 | 2,2 || sex cBoiicTs
gt AcTar 6s%p° - 1,9
Dusuneckue ceolicmea

DNeMeHTHI-HeMETALIb 06Pa3yIoT [POCThIE BEIIECTBA, KOTO-
phie IIpH OGBLMHEIX YCIOBHAX CYILIECTBYIOT B PA3HbIX ArPEraTHbIX
COCTOAHHSAX;
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rashl KHIKOCTH TBepIBie BEINECTBA
BraropogHbie raini: BpoM Br, Yon I;, yrrepon C, xpeMHHR
He, Ne, Ar, Kr, Xe, Rn; Si, cepa S, docdhop P u ap.
sogopoa H,, kucnopon

0,, asor N,, btop F,,

xnop Cl,

7 2IeMEHTOB-HEMETAJUIOB O0pa3yioT MPOCThIE BElIECTBa,
CYILECTBYIOIIME B BUIE JIBYXaTOMHBIX MOJIEKYNT 3.

KpucTaimyecKue PeLIeTKH MeTALIOB U TBEDIBIX BeIecTB-
HeMETAIOB OTRYAIOTCA MEXIY CoBOi. ATOMBI META/UIOB 06-
Pas’yIoT IVIOTHO YTIAKOBAHHYK KPUCTAUTHYECKYIO CTPYKTYDY, B
KOTOPOH MEXKEY aTOMaMH CYLIECTBYeT OCOGRIH BMI CBA3M —
METALIMYECKAH CBs3b. ATOMBI HEMETAIOR 00pa3yioT MeHee
TUTOTHO VITAKOBAHHYIO CTPYKTYDY, B KOTOPOH MeXIy aTOMaMy
CYIIECTBYIOT KOBANEHTHBIE CBA3K. B KpUCTAIIUYECKOH pellleT-
Ke HEMETAJUIOB, KaK NPaBHJIO, HET CBOOOIHBIX HMEKTpOHOB. B
CBA3H C 2THUM TBECPIBIC BCIICCTBA~-HEMETAIEL B OTTHYHE OT MC-
TAJUTOB IUIOXO MPOROJAT TEIUTO U HAISKTPUYECTEO, He 06Ianaor
IUIACTHYHOCTRKD.

Xumuwecrue ceolicmsa
1. Hememanan Kak okuctumenu

1.1. OKHCINTEBEHBIE CBORCTBA HEMETAUIOR TIPOABISIOTCS B
TIEPBYIO OYepelb TP HX B3aNMOIe HCTBHH ¢ METAILIAMM.

B 1a6:1. 38 mokazaHo, Kakue coeHeHUs o0pa3yioT HeMe-
TAJUTHI TPH B3aUMOAEHCTBUH C METATUIAMH.

1.2. Bce HeMeTalIsl MTPAIOT DOJIL OKMCIIHTENA TIDH B3IaHMO-
IeitcTBuM ¢ BonopoaoM {cM. § 8.2.).

1.3. JIroGoit HeMeTaL BLICTYIACT B POJIH OKMCINTENS B pe-
AKIHAX ¢ TEMU HEMETALIAMH, XOTOpbie UMEIOT Oonee HH3KYIO
D0. Hanpumep:

+5-2
2P° + 58" = P,S,

B 5Toit peaknMy cepa — OKHMCTUTENS, a docdop — BoccTa-
HOBHTEJNb, TakK KaK D0 gocdopa MeHbuie 30 cepsl.

1.4. OKHCIUTENBHBIE CBOICTBA HEMETAIIIOB NIPOSABIAOTCSA B
PeaKIIHAX ¢ HEKOTOPBIMHU CIOXHBIMM BELLIECTBAMHM. 31ech Bax-
HO 0c000 OTMETHTh OKHC/IHTEAbHBE CBOMCTBA HEMeTAIIA —
KHCIIOPOA B PeaKIIMAX OKMUCNEHHSE CIOXHBIX BEIlteCTR:
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Tabauya 38
" BsanModeiicTBHEe HEMETALIOB C METALIAMM

Me® - me — me*™ Hememaad s né—rememasd™"
Amun n%mama- Amom Hememasna - :
Socemanobumens OXUEAMEAL
3aerenmst 2a08usix nodepynn IV, V, VI, VIl 2pynn
v v VI v
flodzpynna Npdzpynna Xansxozenn Tnaveens!
yanepeda azama

Diwan cxema peaxyud

i o :i‘" pxeudy L‘tz pmopuls)
e Joay KapBudet e EﬁjHumﬂuﬂbf Me +-==-cutopudsi e £ xnopudbs
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-4 +1 a2 +1 -2

CH, +20} = CO, + 2H,0
-3 t“ +2 -2 ~2
4NH, + so2 ANO + 6H,0

1.5. He TonbKO KMCIOPOK, HO U Opyrue Hemerannst ($rop,
WI0p, GPOM M JpYrHe) TAKXXe MOTYT UIPATh PONb OKHCIUTEIS B
PEAKLIMSX CO CIOXKHBIMK BemecTeamMy. Hanpumep, cuisHBIA
okucautens Cl, okucaser xnopun kenesa (II) B xropun
wkenesa (11T):

+2 -1 +3 -1

2FeCl, + Cl,Y = 2FeCl,

Ha pa3Hoii oKuC/HTebHOM AKTHBHOCTH OCHOBaHA CIIOCoD-
HOCTh OJHHX HEMETAILTOB BHITECHATD IPYTHE U3 PACTBOPOB HX
coneil. Hanpumep, GpoM, KaK Gonee CHIBHBIH OKUCIHTEND
(D0 (Br) > 50 (1)), BBITECHSET {i0X B CBOGOAHOM BHJIE U3 pa-
CTBOPA HOMAZR Kanus:

-1 -1
2KI + Br) = 2KBr + I
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2. Hememanast kax eoccmanogument

CrenyeT nOMIepKHYTE, YTO HEMETAIH (KpoMe dTopa) Mo-
FYT HPOABIATE H BOCCTAHOBUTEIBHBIE CRoOMcTRA. TIpy aTOM
BAEKTPOHB! ATOMOB HEMETAIIOR CMELLAKOTCH K ATOMAM SIEMEH-
TOB-OKHCIMTEREH. B 0Bpas3ylonuxcs coeIHHEHHIX aTOMBI He-
METAIOB MMEIOT IIOJIOXUTENBHEIE CTENIEHN OKMcIeHHs. Brlc-
1asl MOTOXUTENBHAA CTETIEHD OKHCIEHUS HeMeTallTa OBBLIYHO
paBHa HOMEDY TPYIHILL,

2.1. Bece HeMeTanasl BRICTYNAIOT B PORM BOCCTAHOBHTENEH
[IpH B3aHMOJCHCTBUM ¢ KHCIOPOXOM, Tak Kak D0 Kuciopoga
Boabule DO BCeX IPYTHX HEMETAIOB (Kpome (Topa):

: £ rs-2 gt -2
4P+ 509 = 2P,0,, S'+ o° = S0,

2.2. MHOrse HeMeTaWLTEl BBICTYIIAT B POJIA BOCCTAHOBHTE-
Jiefl B peaKIMaAxX CO CJIOHHBIMHA BEIIeCTBAMM -OKHCIHTEIAMH:
— B3aUMOJeHCTBHE ¢ KHCIOTAMH-OKUCIUTCIAMMN:
+5 +6 +4
§% + 6HNO, = H,S0, + 6NO, + 2H,0;

KOHL.
— B3aMMOIEHCTBHE ¢ COMAMH-OKUCTUTEAMHE:
+5 -1 +5
6P° + SKCIO, = SKCl + 3P,0;
Han6onee CHNBHbIE BOCCTAHOBUTENBHBIE CBOICTBA UMEIOT
HEMETAILTE] YITIEPOX H ROACDOT:

_—

+2 I +2
Zn0+C'=Zn"+ CO; SO, + 2c° = 51 + 2co

+2 r
CuO + H," = Cu" + HEO

TaxuM o0paszoM, MPAKTHYECKH BCE HEMETAMIHI MOTYT BBIC-
TYIaTh K&K B POJIY OKUCIUTENCH, TAK M B POITH BOCCTAHOBHTC-
e, DTO 3aBBCHT OT TOTO, ¢ KAKMM BeIECTBOM B3awmoneii-
CTBYET HEMETAMI.

3. Pearyuu cCOMOOKUCACHUA — COMOBOCCIMAHOBAEHUS

CyLUECTBYIOT M TAKHE PEAKLINAH, B KOTOPHIX OOWH M TOT XKe
HEMETAT ABNSETCA ONHOBPEMEHHO M OKHC/IMTEIEM, M BOCCTa-
HOBHTENEM. DTO PEaKLIMH CAMOOKMCIEHHS — CAMOBOCCTAHOB-

" eHKg (IUCIPOTIOPUHOHKHPOBAHHA).
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Hanpumep:
-1 +1

Cl,' + H,0 = HCl + HCIO

OKMCIIHTENb Cl+1e-CIt |1
BOCCTAHOBHUTEIb CPl—1e-CI* |1
P T
3C12° + 6KOH = 5KC! + KCIO, + 3H,0
OKHCIMTEND Cl+1eoClI |5
BOCCTAHOBUTENE Cll—5s-5C¥ |1

Kpamxas xapaxmepucmuxa oxcudoe nememanios
I COOMEEMCMEYIOUUX UM 2UOPOKCO06

OKCHABI HEMETAIUIOB ACTATCS HA IBe IPYIITILL Hecoxeobpa-~
sywomHe ¥ coaeodpazywomue oxkcuanl. K HecolieoBpasyomum
okcunam otHocaTes: Si0, N,0, NO, CO. Bee oCTANBHBIC OKCH-
JEl HEMETAINOB SBISIOTCH coneobpasylouiuMu. Hanpumep:
P,0;, Cl1,0;, SO;, 80,. Coneobpasyioniye OKCHILI HEMETAILTOB
" OTHOCHTCS K THITY KHCJOTHBIX OKCHIOR, Cpeiy HHX eCTb raso-
obpazabie Beiectsa (CO,, SO, NO, U 1p.), XUAKHE BEIECTRA
(50, N,O, u np.) 1 TRepasie (PO, Si0, u op.).

KHCcnoTHBIe OKCHIBI — 3TO aHTHAPAAHN KuelxotT. Hanpumep:
CO; — anrmnpun yronsHoll kuenorsl H,CO,, PO, — anrua-
pun docdopuoit kncnorsl HyPO,.

Bcee kucnorHble okcUIbl, kpoMe Si0,, pacTBOPSIIOTCS B BOIE.
Ipu pacTBODEHHH KHCHAOTHBIX OKCHIOB B BOIE 06pa3yioTcs
THAPATHI OKCHIIOB — IMAPOKCUIILI, KOTODBIE 110 CBOEMY Xapak-
TEpY SIBASIOTCHA KACTOTAME, HATIPHMED:

+5 +5
N,©O; + H, O =2HNO; Asornas kucnora

Ecnu memeTanmn obpasyer gse 1M Boilee KNCRIOPOACOISPXKa-
HIHe KMCIOTH, TO CHJI2 THX KHCIOT YBEAWYUBALTCA ¢ VBEIU-
YeHUEM CTETICHH OKMCAEHHS HEMeTamna;

+3 +4 +1
HNO, H,S0; HCIO
+5 +6 +3
HNO, H,S0, HCIO, Yceunexnue
v v +5 KHMCIIOTHBIX
HCIO, CBOWCTB
+7
HCIO, !
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Kpamwas xapaxmepucmuxa 6080podusix
COCOUHENUE HeMEMAA108

BoaoponrHbte coeiHe 1 HeMeTalLtoB, GopMysl M HA3BA-
HUA KOTOPHIX IPUBeneHE! B Tabn. 39, npexcTaBnsioT coboi ne-
Tyune razoo0pasubie coequHelus (Kpome H,0).

Bogoponusle coefilieHHA HEMETAIAOB XapaKTepuayloTes
PA3TMUHBIM OTHOILLIEHMEM K Boie. MeTaH ¥ cHiaH B BOJE TUIO-
X0 pacTBOPHMBL AMMUAK 1 ¢rocdMH NTPH PACTBOPEHUH B BOjIE
00pasyIoT ¢J1adbie OCHOBAHEA — ruzpoxcun amMmonud NH,OH
u ruapokcun ¢pochouns PH,OH. ‘

Ipu pacreopenrnu B Boje ceposofopoxa H,S, cenenopono-
pona H,Se u rennyposonopona H,Te, a Takke rajgoreHoBo0-
ponos — ¢rropoeoropota HE xnoposonopora HCL, 6pomMoso-
popona HBr n ftoporonopona HI o6pasyiores KMeIoTs Toii xe
(POpMYABL, YTC H CaMM BOIOPOJIHEIE COSMIHEHHS.

Tabauya 39
) Bojiopoaabie coeMBeHns HEMETANIOB ’
T'pyrnnt v . v VI VI |
O6me R
bopyet 9H,  39H, 9H, 5H
BONOPOIHBIX
coenHe HUi
IMepuomsr 2 CH, NH; H,0 HF
Meran  AMMHAK Bona ®ropopoopon
SiH, PH;4 H,S HCI
Cunan  Dochun  Ceposogopon  XJAOPOBOIOPO
4 AsH; H.Se HBr
Apcun Ceneropsonopor BpoMorofoporn
5 H,Te ' H1
TennypoBonopon fiononogopo;[

Bonpocsr daa xoumpoan

1. Ckonpko 3MeMeHTOB OTHOCAT K HeMeTamiaM?

2. KaxoBO NpOHEHTHOS COASPKaHNE HEMETANJIOB B OpraHusme
yenoseka? KakHe 27eMeHTHI SBASIOTCA OPTAHOTCHHBIMB 21~
MeHTaMHu?

3. Kaxue rassi-HeMeTanfibl BXOIST B COCTaR BO3AYXa H KaKORO
IIPOHEHTHOE COACPRAHUE KAKAOIO M3 HHX?

4. B Kakux mOArpynmax HaxoIsaTcs HeMeranabl?
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. Kaxue HeMetanisl OTHOCHTCA K S-CEMCHCTBY, p-CEMeiRcTBY?
. Kakoe 4ncio 5neKTpOHOB MOXeT ORITh ¥ aTOMOB HEMETanNoR

Ha BHEIUHEM MEKTPOHHOM cnoe?

. Cxoasko INMCKTPOHOB MOTYT NMPHHHUMATE aTOMB HEMETAJIOR

AN 3anepiieHNs OKTETa B 3aBHCHMOCTH OT CTPOSHHA BHEHI-
HETO 3JIEKTPOHHOTO cnos?

. Kak#e cterneHU OKHCIECHHA MOIYT HMETh ATOMBI HEMETATLJIOB

"B COENMHEHMAX?

10.

11.
12.
13.
14,
15.
16.

17.

. Kax uaMeHa10TCa CpOACTBO K SAEKTPOHY, 2NEKTPOOTPHIATE -

HOCTH U OKHC/JIHUTEJIBHEIE CBOHCTEA HeMCTAIOBR B TepuoOaax
# Troarpynnax?

KakoB THIO XUMHYECKOW CBA3H MEXTY AaTOMAMH B KpUCTAI-
AHYECKOH cTpykType HemetayuTos? Yem orTHUaOTCA poCcThie
BelleCTBAa-HEMETAN/IB! OT METALIOB TO MUIHYECKHM CBOMH-
cTBam? :

IIpu B3auMOAEHCTBHM ¢ KAKMMH BERIECTBAMH HEMETAaMNTLI
urpawT pons oxucauTeneid? IIpueeanTe IpuMMepHL.

MpH B3aUMOIEHCTRHN ¢ KAKHMH BCLISCTBaMH HEMeTa Ikl
HIpaloT poas soccraHopuTeneid? Ipusenure npiaMepsl.
IpuReANTE IPUMEPH peakIivi CaMOOKMCICHKE — CaMOBOC-
CTAHOBIGHWA HEMETANUTOB.

K xaxoMy THIy coneobpa3ymilinx OKCHIOR OTHOCSTCH OKCH-
JIB HeMeTanaos? ,

Yro oOpa3yeTcd NPH PacTBOPEHHME KHUCAOTHLIX OKCHAOB B
BOne?

Kak 3aBHCHUT cHNa KHCHOPOLCOASPRAIIMX KHUCNOT, odpalo-
BAHHBIX OXHNAM W TEM Xe HEMETAIOM, OT £r0 CTeNeHH OKHC-
nenug? ‘

OxapakTepu3yiTe BOZOPONHEIE COCHUHEHWS HEMETAIOB.

Vapaxscuenus dasn camocmonmensiod paGomst

. Kakue u3 VKA3AHHEIX HYKE INEMCHTOB OTHOCATCA K HEME-

Tamnam: Li, Na, He, N, Pb, P, Si, Xe, As, Fe, Zn, At, 1, C?

. Ha3zoBuTe 3MeMEHTH 15eCTOMH TPYTINBI, KOTOPRHIE OTHOCATCA K

HEMCTAJLIaM.

. Kakue aneMeHTH [MABHOA MOArpPYINE YeTBEPTOW TPYNMbL

OTHOCHTCA K HeMeTaanam?

Ha3osuTe HEMETaNibl, KOTOPHE TIPHU OOBIMHEIX YCAOBHAX HB-
JHIOYTCA Ta3000pa3HBEIMy peulecTBaMu. Kakol HeMerasil npH
ODBIMHBIX YCHOBMAX HAXOAMTCH B XWAKOM COCTOSHHMH?

. IloueMy neMeHTH FNABHONH NOATPYINE BOCBMONR rpyIllnsl

HA3BIBAXTCA HHEPTHRIMH razaMmn?

. Ha3oBHTe BCe HEMETAILIH, ATOMB KOTOPHIX MMEIOT KOHGMTY-

PALHID BHENTHETO CI0%: nsenp’; nsnp’.
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10.
1L

I2.

13.

id,

15.

. YKa)KHTe, B KAKHMX M3 YKA3AHHBIX HUXE COSOHHEHUN aTOMEBIL

HEMETANITOB UMEIOT MONOXHUTEIIBHBIC CTCITEHHN OKHUCHEHHSE:
AICl,, SiH,, CaH,, LiH, PH,, P,0,, CL,0,, SF,, PCl,, HI, H,S,
SCl,, H,Se, MgCl,.

. B kakoM W3 cAeOYIOLIMX COCTOSHHI ATOMEBI HEMETAJIOB Ha

BHEITHEM 3IEKTRPOHHOM CJ10€¢ HMCIOT OKTET IMEKTPCHOB: SO,
st P st sit, ¢ ¢ N N7 P, Se?, Brt, Te®?

. Kaxkora xondurypalius BHSUIHUX 3NEKTPOHHBIX CHOSE ATOMOSB

HEMETAIIIOR B CIIEAYIOUUX COCTORHMAX: S, Cl, sitt, HY,
§7, P

HM3o6pasuTe 3MeKTPOHHYI0 KOH(QUIYPalIHIo ATOMOB HEMeTali-
nos B cneayompx cocroguusx: ClIF7, Se?, PO, 0, Ki®, Xe™
Jausl mapsl HEMETAJUIOB C YKA3AHHBIMH CTETIEHSIMH OKHCIIe-
uus: 2) Si%*u F',6) PP u CI, 8) Si*u HY, r) H" u $72
Cocrasbre OpPMYJIBI COSIMHEHWH M3 KAXKION Tapel HeMeTak-
JIOB.

Hamuinute xuMudeckyio QoOpMyTy KaxXIoro M3 ClEayioLux Be-
wecTs: a) grropuaa keeHoHa (IV), 6) okcuaa asota (1), B) xno-
puaa docdopa (V), 1) okcuaa Memmeaka (1), 1) okenna ce-
nexa (VI).

CocTaBbTe ypaBHEHHA CNEIYIOMIMX XHMHYSCKHX pPeaKuuii:
a) I, + HNQ, — HIO, + NO;

6) WO, + H, - W + H,0.

YKaxuTe B KaXIOH M3 YKa3aHHBIX fap KHCAOT (onee CHNb-
Hyto xucnoty: H,8¢0; u H;SeO,; HCIO n HCIO,;;HIO, u
HIO,.

Hanuurare GopMyNBEL KHCHOT, 00pasyoLHXCcs NPH B3aHMO-
NeHCTBUH BOIH €O CAefylIMUM® KHCIOTHBIMA OKCHIAMH!
SeQ,; C1,05; P05 SO;; Mn,O,.

§ 8.2. Boaopoxn, ero noayMeHue, ¢BOHCTBA
H npaMeHenue, Tlepokcun soaepona

Bonopon — 3MeMEHT ¢ MOPAAKOBBIM HOMEPOM 1, ero oTHO-

cuTebHas atoMHas Macea 1,008, Dnekrponnas dhopMyna ato-
Ma Bogopoga: 1s.

BO,E[OpO)I 3aHHMAET NIBONCTBEHHOE TIOJIOKEHNE B nepuoan-

YeCKOoM cHcTeMe 9JIEMECHTOB, Cro IMPUHATO pasMeInatb U B 1 U B
VII rpyninax (B rIABHEIX TOATPYNNAX). DTO 06YCIOBICHO TeM,
YTO OH MMEET YepThl CXOACTBA H CO IHETOYHBIMH METAIIAMH, 1
¢ raioreHamMu. Kax ¥ aTOMBI ILEAOYHBIX METAILIOB, aTOM BOXO-
poIa MOXKeT OTAABATE 1 ANeKTPOH (OKHCRATECA) U IIPeBpALLaTh-
€51 B IOOKHTENBHO 3apsokeHHbI non H', C OpyToit cTopoHsI,
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KaK ¥ aTOMBI FUIOT€HOB, aTOM BOLODONA MOXKET NIPHCOSTHUHAITH
1 anexTpoH (BocCTaHABIHMBATECS), 33BepIliasd IIPU 5TOM CBOIO
SMEXTPOHHYIO 060104KY (15°) M NpeBpaLIAsch B OTPUIATENBHO
3apsKeHHBII THIPHI-HOH H™.

DIeKTPOOTPULIATEILHOCTE BOLOPOa 2,1, UTO ABNAETCA Mpo-
MEXYTOUHONH BEAWYMHOH Mexay D0 TUIMHYHBIX METAIOR U
- TUITMYHLIX HEMETAJI/IOB.

B cBOWX coeMHEHMAX BOAOPON O0BIMHO MMEET CTelleHb
okucneHud +1 u pexe —1.

Cra6unsHBIE H30TONBI Bofopoaa: npemuii 'H (erxuii Bono-
pon; 99,985%) u deiimeputi *H, wnn J (TsKenblit BOZOPOL;
0,015%); pamuoaKTHBHBIH M30TOT — mpumuii “H, wm T (Ha
3eMuie eTo COAEPXHTCS BCEMD OKONO 2 KT),

Haxoxcdenue 6 npupode

Bonopon — HauGonee paclpOCTPaHEHHBIN 3NIeMEHT B KOC~
Moce (B COCTaB KOCMHYCCKOM MaTepuu Bxonut 63% H, 36% He
H 1% ocTanbHBIX 3MeMeHToR). Ha 3eMne Bonopon BCTpedaeTes
IIaBHEIM 06pA30M B XHMHYECKH CBA3aHHOM BUie (BONA, XU-
Bbl€ OPTaHH3MEI, HeQTh, YTONb, MiHepansl ). Creas! CBOGOAHO-
ro BOiopona 06HapyXeHbI B BEPXHUX clogX aTMochepbl.

Hoayuenue

CyutecTByeT JOCTATOMHO MHOTOQ CIOCOBOB TIQMYIeHHS BOAO-
pona. PaccMoTpuM Haubosee IIMPOKO UCTIOAB3yeMble Nabopa-
TOPHEIE (TIEPBBIE TDH) U MIPOMBILLIEHHEIE CITOCOORI.

1. BasauMozeiicTeNe METULIOR, HAXONALIMXCHA B PANY HAnpsi-
XEeHHI A0 BOLOpona, ¢ KucnortaMHu-HeokuennTensamu (HCI,
pa30. H,SO,); HanpuMep:

Zn + 2HCl = ZnCl, + H,T

2. BzauMonelicTBMe MeTanoB, obpasyonux aMmdoTtepHble
OKCHIIbI M THAPOKCHLE (Al, Zn ¥ Ap.), € pacTBOpaMH ILeN0YeH;
HalpuMep:

2Al + 2NaOH + 6H,0 = 2Na[Al(OH),] + 3H,T
WIK YTIDOIUCHHOG:
2Al + 2NaOH + 2H,0 = 2NaAlO, + 3H,T
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3. BaauMomeHicTBHe HIETOUHEBIX Y [IET0UHO3EMETLHBIX Me-
TANNIOB € BOXOM; HanpHMep:
Ca + 2H,0 = Ca(OH), + H,T

4. DITeKTpONH3 pa3baBAeHHLIX PACTROPOB LICNOYCH, CCPHO
KHCIOTBI, XJIOPHAOB LIETOYHBIX METAJIIIOB, HanlpyuMep:

DICKTPOJIH3

2NaCl + 2H,0 — H,T + CL,T + 2NaOH

_(Ha xaTofe) (Ha aHone)

5. BoccTanosine HUE BOAAHOTO Mapa TAKUMU METAIAMH, KaK
MaFHHﬁ, LHHK, XKeJAe30, HaanMep'

3Fe + 4H,0(r) = Fe304 + 4H,T.

6. BoccTaropneHHMe BOASHOTO T1apa pacKalieHHBIM KOKCOM
{yrnepomoM):

o

4
C + H,0(r) = CO + H,.

OGpasyiollascs [py 9TOM cMech okchaa yrmepoma (II) u
BOJOPOAA HA3BIBAETCS BOXAHLM ra3oM. OH ITHMPOKO HCIOAb3IY-
€TCH KAK FOPHOYHI ra3, B Ka4eCTBE ChIPbs JUISl CHHTE3a Pas3ini-
HBIX XHMHUYeCKWX TIPOAYKTOR (AMMUAKA, MeTaHONa U Ap.). Ana
BBLICEHHS BOLOPONA H3 BOASHOTO 1a3a ColepXKalluiica B HeM
CO npespalliatoT MPH HarpeBaHuy ¢ BoAsIHbIM napoM B CO,
(KOHBepCHS BOISIHOTO Fasa):

COM + H,0() - COLr) + Hy().

Jatem CO, yaansiot, nponyckas peakilHOHHYIO CMECh Ye-
pPe3 ropAuMit pacTBOp KapboHara Xanus.,

7. B HacTosillee BpeMs B [IPOMBIIIACHHOCTH BOTOPOH 101y~
YAIOT IIABHEIM 06PA30M K3 NPHPOXHOFO Ta33a, OCHOBHBIM KOM-~
ITOHEHTOM KOoToporo apagerces Metar CH,. Peakums, npoteka-
10111251 IIPH CMCLUIMBAHHM TIPUPOJHOTC Ta3a ¢ BOASHBIM [1apOM
M KMCIIOPOIOM H HarpeBaHuy 310 cMecH Ao 800—900°C, Mo-
XeT OBITh BRIpAXKCHA CACAVIOLIHM YPAaBHEHUEM;

M
2CH, + O, + 2H,0 = 2CO, + 6H,.

Yraexucaslil ras u3 obpasylolleics cMecH rasoB yaaisfioT
OMMCAHHBIM BHIILE CITOCOGOM (CM. T1. 6).
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Duznyeckue ceolicmsa

B crobooM BHAE Bomopon 00pasyeT OXHO POCTOE Bellle-
CTBO, COCTOSIIIIEE M3 ABYXAaTOMHBIX MOJEKY H,, B KOTOpHIX 1B2
aToMa BOIOpOJa CBA34aHEI KOBajIeHTHOH O,IIHHapHOH CBS13b10:
H—-H. ,

Bonopon H; — ras 6e3 11peTa M 3anaxa, IIIOTHOCTL MPH H. Y.
0,09 r/n (B 14 pa3 nerye Bo3zayxa). TeMmepaTypa KHNeHHS
—252,8°C (3T0 OOMH M3 CAMBIX TPYIHOCKHKAEMEBIX rason). B
BOJIE OYEHB ILIOX0 PacTBOPHM. X0pOLLHO PacTBoOpPIeTCs B HEKO-
TOPHIX METANAX (TIAKanyii, [IAaTUHA, HUKEND).

Xumuvecrue ceoiicmea

Cssasb B Monekyie H, oucHb npoyYHas, NO3TOMY XHMUYECKH
BoRopox ManoakTHeeH. Ero peakuoHHas Crioco0HOCTD 3HaUM-
TETLHO [TOBBILIAETCA B IPUCYTCTRHHM TAKHX KATATH3ATOPOR, KAK
TLIATHHA ¥ HUKEJIb. BT0 06BACHAETCS TEM, YTO, PACTBODAICE B
9THX METALIAX, MOJNEKYJIEl BOMOPOIA PACTIANAIOTCS HA ATOMEL.
O6pazyiowmuiicss amomMapHuiii 6000p00 3HAMUTENALHO AKTUBHEE
MOJEKYIIPHOTO. ATOMAPHEIM SB/IAETCA TAKKe BOLOPONL B MO~
MEHT BRIIEICHUA (NaT. in statu nascendi). [1oaTomMy HeKOTOpEIE
peaKkuuyl IPOBOAST TAK, 4TOOB! pearcHT B3aMMOOLIHCTBOBAN ©
BOAOPOIOM, 0GPA3YIOIMMCS HETIOCPEACTBEHHO B PEaKLIMOHHOM
CMECH, HallpuMep, B Xole peakuuu: Zn + 2ZHCl = ZnCl, + 2H.
ATOMEL BOZOPOJA NPH 3TOM HE YCTIEEAIOT COSIUHATECH B MOJIR-
KyJbl Hj, a BCTYNAIOT B peakUMio ¢ peareHToM.

B xpMiyecKMX peaKLUHsTX BOIOPOE MOXKET ObITh KaK BOCCTAHO-
BHTeNeM (UTO 118 Hero Golee XapakKTePHO), TaK U OKHCHTEIeM.

1. Pearyuu c npocmuimu seujecmsamu

Bosopon saauMoneiicTByeT Kak goccmaHosumens.
a) ¢ Kucaopodom TIPH MOTKUIaHHH IR BHECEHWH B BOJO-
POIHO-KMCTIOPOAHYIO CMech Pi-KaTanmsaTopa:
+1
2H] + 0, = 2H,0 + 572 x[ix

Cwmech 2 06nemos H, u 1 06seMa O, ripu non,}mraﬂnn B3phI-
BaeTcs (TaK HA3LIBAEMBIH «rpeMytuii ras»);
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©) ¢ cepoii npu HarpeBaiHle (peaxius obpaTuMa):
150-300°C_ *!
H) + 8 s———=="H,§;

B) ¢ xa0poM TIPW NOIKUIaHUW WA Mpd OMJIVIeHHKA CMECH
rasos YP-caeToM:

+1
HS + Ci, = 2HC];

T) C mopom Mpy OGBIMHLIX YCIOBUSIX:
+1

H] + F, = 2HF;

I) ¢ a30moM TIpY NOBBLILIEHHOM JaBliCHHH M HATPeBAHHH B
TIPHCYTCTBHH KaTATH3aTOPOB (peakiind obpaTiMa):

P, ¢, kaT.

+1
3H,+ N, INH; Amwmuak

- Kak oxucaumens BODOPOA B3aNMOIEHCTBYET TONBKO ¢ aKmus-
oMU (HEROUHBIMI U IEeADMHO3EMERBHIME) Memaarami. B pe-
3ynpTaTe obpasyloTcs 2udpudsl Memaince, IPEICTABISIOMUE
co0oii coneoOpa3tble HOHHLIE COSARHER S, KOTOPBIE COASPXAT
ruapui-uoust H™:

-1
2Na + H,’ = 2NaH Duapun natpus

Ca+ H,=CaH, Tumspug xannus

THIpHIEl METAIUIOB — HECTOMKIE KPUCTALAMYECKHUE Belle-
ctBa Oejoro upeta. OHM ABISIOTCSA CHILHBIMM BOCCTAHOBHTE~
NAMH, TaK KaK CTeNeHb OKUCACHUA — 1 ManoxapaKTepHa Jns
Bomopoaa. Tak, MpH AeHCTBHH BOAbI THAPHOL! PA3NAraloTcH,
BOCCTRHABIHBAA IIPH 3TOM BOLY IO BOZOPGHA, HAIPHMED:

-1

+1
CaH, + 2H,0 = 2H! + Ca(OH),.

2. Peaxuuu co caoomneimu seuwecmeamu

a) I'pH BRICOKOW TeMNepaType BOAOPOL MOXET BOCCTAHAB-
JIMRATe DONBIIWHCTRO oKCcUd08 Memaaloe, HATIpUMED:

-
CuO + H, = Cu + H,0
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6) IIpu B3auMoIeHcTBUH BOZOPORA ¢ OKCHIOM yriepoda (1)
MOXKHO TTOTYYMTh MeTHI0BRIA citpT CH;OH:
‘ P, ¢, xar.
2H, + CO —— CH,0H
r) Bonopon criocobeH IPUCOeTMHATHCS KO MHOI'MM OpraHH-
YeCKHM MOJIeKYNaM, TaKue peakiiiH HA3BIBAIOTCA PEAKIIHAMHA.
THAPUPORAHHA (WM ruaporeHusauun) U 6ynyt noapobHo pac-
cMotpensl B 4. 111 «Opranuiueckas xumus». 3aecs Xe orpasu-
YUMCA UL HEKOTODRIMY TIPUMEpaMH:

Ni
CH2=CH2 + H2 _—1) CH3_CH3

STHNCH ) 3TaH
0
7 Ni
CH,—C + H, —» CH,—CH,—OH
™ H STAaHOA
AUETATLAETHT
Ilpumenenue

B xyMH4YeCcKOii IPOMBIILIEHHOCTH BOLOPOH CIYKUT ChIph-
eM Iyt rmoayueHus aMmmuaka NH,, xnoposonopona HCI, Mera-
Hona CH,OH 1 apyrux opraHW4ecKHX BeliecTB. B nuiepoi
TIPOMBIIIEHHOCTH BOIOPOM HCIOIB3YIOT U EbIpabOTKH TBEp-
JIBIX XUPOB IMYTEM THIPOTEHHM3AIUH PaCTUTENLHEIX Macen. B
METALTYPTUH BOLOPOA NCTIONB3YETCS A BOCCTAHOBIEHHS He~
KOTOPBIX IIBETHEIX METAILIGB U3 UX OKCHIOB. Kax yXe otmeya-
JA0CEH BHILIE, BOTOPOI, — QUeHb NeTKWi ras, Mo3TeMY HM 3a11o)-
HSIOT BO3AYIHBIE WIapsl, 30HAB W IPYTHe jJeTaTelibHEIE
anmnaparsl. Belcokas 5K30TepMUUHOCTE PEAKIHH TODEHHS BO-
AOPOAA B KMCIODONE 00YCAORIHBAET MCTIONB30BAHME «BOAOPON -
HOW» TOPEAKH 1A CBAaPKH U PE3KU METALIOB (TeMIIEpaTypa Bo-
JOpOAHOTO ImnaMeHH pocturaer 2600°C). XKunkuii pogopox
SIBISIETCA OMHMM M3 HaknGonee 3¢ GeKTHBHBIX BHAOB PAXETHOTO
TOTIAUBA.

B nocneanue roabl see GoNbliee BHHMAHMKE YAeASISTCH BO-
JIOPOIHOI 3HEPTETHKE, T. €. HCIIOAB30BaHHIO BOIOPOIA B Kate-
CTBE TOIUIHBA, B MACTHOCTH [/ IBHTaTe/ el BHYTPEHHETO Cro-
paHMs. DTO NpeacTaBiser ocoOb MHTEPEC ¢ 9KONOTHYECKOH
TOUKH 3PEHNUS, TaK KaK [IpH TOPEHNH BOAOPONA B BRIAETAIONIMX-
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csl ra3ax He CONEPXHTCS BPEINHBIX BeilecTs (TIPOMYKT rope-
HHS — Bogzal).

Bonopox oOpasyeT 18a OUHAPHBIX COEMHEHHUS ¢ KUCAOPO-
noMm: Boay (okcun sogopoxa) H,O 1 nepokcua Bonoposa H,Q,.
CBOMCTBa BOAB NOAPOGHO paccMaTpuBalores B § 12.2. Huxe

13I0XKEHBI CBOUCTBA NEPOKCUIA BOXOPOIA.

MEPOKCHA BOJOPOAA

TMepoxcua Bonopona NpeacTapaset coboii DeCHBETHYIO XUI-
koctbe T, = —041°C u T, = 150,2°C. IL10THOCTD XHAKOTO
H,0, pasua 1,45 r/cm3. B ynctoMm BMAE nepoKcHI BOAOpPOIA
OtMeHb B3phIBoonaceH. B naGopaTopuu ¥ B GbITY OOBIYHO HC-
nons3yored 30%-# Bonusiil pacteop H,O, (mepruapons) wix
3%-ii pacTBOD.

PacTBop nepokcHia BOZOPOLA HMEET KHCIYIO PeaKLHIO Cpe-
b1, YTO OGYCIIOBISHO MUCCOLMALIAEH ETO MONIEKYIT 1O TUITY clia-
60it KHCROTHI

H201 2 H+ + HOZ_ (Knncc = 1’5 * 10*12)

Kak KucioTa mepoKcHA BOAOPOAA B3aUMOAEHCTBYET ¢ OC-
HOBAHWAMM:

H,0, + Ba(OH), = BaO, + 2H,0

HexoTtopole nepoKCHAB MeTAIUIOR, HanpuMep Na,0,, Ba(,,
MOXHO PACCMATPHBATE KAaK CoIH c1aboi KUCIOTH NepOKCHAA
sonopoua. VI3 Hux MoxHO nonydatsk H,0, jeicTEHeM Gonee
CHJIBHBIX KHCJIOT:

Ba0, + H,580, = BaSO, + H,0,

Tpaduueckas dhopmyna nepokcuaa sogopoga: H—0—O—H.
«IIepOKCHIHEBINH MOCTHK» M3 JIBYX ATOMOB KMCAOPoAa 00ycaoB-
JMBAET HEYCTONYHBOCTh MOICKYABL. IIpu xpaHenuM Ha CBeTY,
HArpeBaHUM, B IPHCYTCTBUM KaTanusaropa (HampeMep MnQ,)
HEPOXCHT, BOMOPORA passaraeTed Ha BOOYy M KMCIOPOLL:

-2 0
2

-1
2H,0, = 2H,0 + O

JaHHas peaknns OTHOCHTCA K TUIY Deaxkiiil JUCIIPONop-
umoHuposanss, CnocobHOCTE NEPOKCHIA BOAOPOAA K CaMo-
OKHCJIEHUIO-CAMOBOCCTAHOBASHMIO OOBACHICTCS TEM, YTO ATO-
MbI KHCTOPOZI2 B €T0 MOJIEKY/IE HaXONATCA B NPOMEXXYTOTHOH
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CTeNeHH OKHCTeHnA — 1. DTAM xe obycnosneno yyactue H,O, B
DANTMYHBIX PEAKIIHAX B POIM GKUCIUTENES WK B POJIM BOCCTa-
HOBHTeJA. B peakuusx ¢ THHUYHBIMY BOCCTAHOBHTEISIMY 11~
POKCHJI BOJOPOIa MPOSABJIACT CBOHCTBA OKUCAUMEAR H BOCCTa-
HaRIMBAETCH 10 BOIObI HIA THIPOKCHII-HOHOB; HaanMep:

-1 -2 -1 -1 -2
H,0, + KN(}2 KNO, +H,0; H,0,+2KI= I2 + 2KOH

IpH B3aMMOACHCTBHH C CHIBHEIME okucmntensMu H,0,
TIPOSIBIIET GOCCIMAROBUMENbHBIE CE0LCMEA M OKUCIAETCA JI0 CBO-
601HOTO KMCIOPO/Ia; HAIPUMED:

-1 +7 +2

5H,0,+2KMnO,+3H,80,= 2MnSO4+502+KZSO4+8H20

Iepokcun Bomopoaa NPUMEHSIOT Kak Ae3HHOHLIMpYIOLIEe
CPEICTBO B MEIHUHHE M IOJOCKaHHi, MPOMBIBAHHH H KaK
KPOBOOCTaHABIHMBAWOIICE CPEACTBO B BHUIE 3%-1‘0 pacTeopa.

Bonpocet 048 xoumpoas

1. Mouemy Bomopen pasMemaior 4 B 1, m B VII rpyrirax nepro-

AMYeCKOH cHCTeMBl?

. Kax HaseBanoTcd U30TONH Boaopona? KakoBel MX MacCOBHE
yucnaa?

. ¥kaxurte naboparopHeie crocobel NONyYeHHE BOAOPOAA.

. KakoBb! NPOMEIINIEHARE CIIOCOOH MOJAYHeHUs! Boxoposa?

. Oxapakrepuayfite GHIHYLCKHE CBOMCTBA BOAOpOIA.

. MoyeMy IIATHHA H HHKEIb YACTO UCNONB3YIOTCH B KaYECTBE

KATAMH3ATOPOB peaKimil ¢ yuacTHeM Bomopona?

7. Kakywo pols — OKHCIIHTENA Wil BOCCTAHOBHTE/NS — HIpaeT
BOOOPOA B GONBINIHHCTREE XAMHUECKHX PeaKLnii?

8. C kakuMH{ IIPOCTHME BellecTBAMH BOAOPOM, B3aUMOReHCTRY-
8T KaK BOCCTAHOBUTEIH?

9. Uto obpasyeTcd IpH B3auMOZeHCTBHH BOIOpPOAA CO IIEI0Y-
HBIMH ¥ IIEACYHO3EMENbHBEIME MeTamaMu? Kakosa cTeneHb
OKHCIIeHHAA BOOOPONA B OGPA3YIOUIUXCS COENMHEeHUX?

10. C KakuMM# CROXHBIMH BElIECTBAMH B3aHMONEHCTBYET BOIO-
pon?

}1. Kaxorn paxHe#inuge ofnacTy NpUMeHeHUA BONOpoAa?

12. B ueM npeuMyilecTBA BOIOPOTHON BHEPreTHKH ¢ 3KOJOTH-
YeCKOH TOYKH 3peHHAT

13. OxapaxTepusyiiTe pu3NyYecKHe CBOHCTEA MEPOKCHAA BOIOPOIA.

14. TlpuBenuTe NpUMEPHL PEAKUHE, B KOTOPBIX IEPOKCHI BOZO-
polla BBICTYNIAET B POJAK: a) KMCAOTH, 6} OKHMCIHUTENS; B) BOC-
CTAHOBHMTENS, I') U OKUCIHTEN, H BOCCTAHOBHTCI.

b2

[ L R S SV
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10.

368

3adauu u yrpaxcueHus dan camocmonmentnol paGomo:

. Haunr emectsa: H,, O,, Zn, HCL, CuQ), Coctanire ypanHe-

HHA DATH peaKuHﬁ BO3MOXHOTO B3aHMOL[eﬁCTBHﬂ 3THX BC-
WeCTB Mexay coboi.

. MpuseguTe npumMepsl 06pa30BaHHA BOAOPONA B pe3ynbTaTe

peakUHuH: a) pa3noxeHua; 6) saMellle K.

. OmuHakoBOe JiH KOMHYeCTBO BOABI oGpaaye‘rcn NpH BOCCTA-

HOBJIeHHH BogopoaoM 10 r oxkcuna meau (I) u 10 r okcuaa
memn (II)? OTBeT MOATBEPIOHTE PACHETOM.

. Kakopa: a) mwnorHocTs BO3iyXa O BOAOPOAY; 6) MIOTHOCTE

BOZOpONA MO BO3MYXy?

. IIpy pacTBOpeHUH B KHCIOTE 2, 33 r CMecH Kele3a M LMHKA

6bino monydeHo 896 mu somopoaa (H. v.). CKOABKO rpaMMOB
KeIme3a H IMHKA COmepXanochk B cMecn?

. Kakywo pons — OKUCIUTENA WM BOCCTAHOBHUTENS -— UTPAET

nepokcui, pogopota H,0, B Kaknoi H3 ¢refyiompX peakinii:
KNO, + H,0, = KNO; + H,0;

KMnO,+H,0, + HNO,—»Mn(NO,), + 0, + KNO, + H,0?

Cocraspre ypaBHeHHE BTODOIl peaKliMH METOJOM DIEKTPOH-
HOro DanaHca.

. CocTapbTe YpaBHEHMS PEAKIUH, ¢ TIOMOLIBK KOTOPBIX MOX-

HO OCYLIECTBUTE CASAYIOIIHE IPECBPAlieHAA!

/ NH;
KOH —» H, - KH — H, - HCl —>H2\
' CH,0H

. Kaxoii obbeM Bomoposna (H. ¥.) notpebyeTca I BOCCTAHOB-

nenus okcuoa mezu (1), NONYYEeHHOrO NpH TEPMHYECKOM
pasnoxesuy ruapokcuaa meam (I1) Maccoit 19,6 r?

. Ha HedTpanu3alHio pacTBOPA, TIOAYYEHHOTO [PH B3aUMO-

IeHCTBUHM TMAPHAZ KanblUXd ¢ BOAOH, 3aTPaTIUIH PACTRBOP
obbemoM 43,67 MA ¢ MACCOBOI HOMeN xmoposomopona 29,2%
¥ E10THOCTRD 1,145 r/mi. Kakoi 06seM Bonopoaa (H. ¥.) BeI-
OeMHAcd Npd pasmoXeHUH rwipHaa?

TIpu o6paborke 00pasia cMecH LHHKA M XKeae3a XIOPOBOLO-
POOHOI KHCIOTOH Brizeaunocsk 0,896 1 somopona, a rpH Iei-
CTBUH pacTBOpA LICJHOYH HA TAaKOH ke obpasenl cMecu —
0,448 n ponopoza. OnpenennTe Maccosrle oAU (%) KoMmno-
HEHTOB B CMECH,



§ 8.3. Tiorenpl. XJ10p M ero pacuHedLne coeadHeHHs

Tancrensl (conepoibl) — drrop E xa0p Cl, 6pom Br, fion 1 u
acraT At pacTIOfOXKEHbI B rnapHoi nonrpynne VII rpynmnel mne-
© PMOAMYECKON cHeTeMbl ajteMedTos . M. MeHneneera. Bee ra-
JIOTeHb!, KPOME acTaTa, BCTPedaioTesl B MpHpode. AcTaT Ho-
JIYYaoT HCKYCCTBEHHBIM IIYTEM | II03TOMY OH MaJIo H3YHeH.

MoneKy/bl IPOCTHIX BEINECTB-TATOTEHOB MPH OBBIYHBIX
YCIIOBHSX MMeIoT cocTas I';, 1. e. F,, Cl,, Bry, 1. Bee rajgorenst
HMEIOT XapaKTepHBIH 3amax, SIoBUTHI,

Csepxy BHU3 B MOATPYIINE C POCTOM IIOPSAAKOBOTO HOMepa
33KOHOMEPHO M3MEHMIOTCS (DHU3NYECKIe CBOMCTRA IPOCTHIX
BEUICCTB-TANIOTEHOB; TEMIIePaTYPa KUIIeHHd W TLIABICHUS, ar-
PeraTHOe COCTOSIHHE.

@rop — ra3 CBeTO-3€ICHOr0 UBETA; XIGD — JIETKO CHIKA-
OLIMHACH Ta3 XeNro-3eJ¢HOrO IBeTa; OpoM — TaXKeNasa Xui-
KOCTB KPaCHO-0YPOro 1IBeTa; oI — TRepi0e KPUCTATTHICCKOE
BEWICCTBO ¢ MeTaMUYECKHM DIeCKOM. PacTROPUMOCTS IIPOCTRIX
BCLIECTB-TANOTEHOB B BOAE B TIOOIPYIIIE CBSPXY BHU3 YMEHb-
maercs. PTop aKTHMEHO B3aUMOIJEHCTRYET C BOIOMH, XJIop —
CPABHUTENBHO MAIO PACTBOPHM B BOJIE, €1LE MEHEE PACTBOPH-
MEI B BoAe 6poM H Hioz,

TanoTeHBl OTHOCATCS K p-3IEMEHTaM, TaK KaK B MX aToMax
BIEKTPOHAMH 3aIOIHSAETCA p-TTOLYPOBEHDb BHEILIHETO MMEKTPOH-
HOTO CJ1041.

CTpoeHue BHEUTHETQ IMEKTPOHHOTIQ C10S1 ATOMOB rAOT€HOB:

ns'np’
np
ns

{n — HOMep TepHOIa)

Tak xaxK y aTOMOB TaJ0OT¢HOB Ha BHEUIHEM 3NeKTPOHHOM
ClI0€ MMeeTes! ONMH HeCIapeH sﬂeKTpOH IU1S] HHX XapaK-
TepHAa BAJICHTHOCTE 1.

Kpone dropa, ¥y aTOMOB BCEX TAMOTEHOB B BO3DYXICHHOM
COCTOSIHMM MOXET YESTIMUHBATHCA YHCIIO HeCMAPSHHBIX 3IIEKT-
POHOB, 4 IO3ITOMY COOTBETCTBEHHO YHOIY HeCHApeHHBIX SMeK-
TPOHOB ATOMBI TaJOTEHOB B COSAHHEHMAX MOTYT TIPOSBIATD
BaeHTHOCTH 11, Vi VII.
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B 1abn. 40 cxeMaTUvecKH H3I0BPAKEHO CTPOSHUE BHEUTHETO
BJICKTPOHHOTO CJI0A ATOMOB rajloreHoB (Xnopa, 6poMa, iona) u
VKa32Hbl BAJICHTHOCTH 3EMEHTOB B OCHOBHOM M BO3OYXKICH-
HOM COCTOSTHHAX.

TanoreHbt ¥BAKIOTCH THRHTAMIMHA HeMeTaIaMu. Cpeau ane-
MEHTOB KAXIOrQ IEPHOIA ATOMBI TANOTCHOB MMEIOT MAaKCH-
MalbHOE CPOACTEC K ACKTPOHY K HANQOABIEE 3HAUCHUE J/IeK-
TpooTpuHaTeNnbHOCTH (Tabn. 17). IloatoMy npy NMpoTeKasHu
KMMMYECKUX DEAKIHA OHM METKO NPUCOSAMHAIOT OIMH Hexo-
CTAIOIIMA IO OKTETA BNEKTPOH ¥ NMPOSBIAIOT OGKHCIHTEIBHbE
CBOHCTBA:

P+1s=T", r+2&=20
ATOM rajoreHa : MOJIEKYAZ TazoreHa
(OKMCIIVTENB) {OKMCIIWTENR)

B obOpasylonmuxea ranoreduI-MoHaX MPOABIAETCS XapaK-
-TepHad 7% TAIOTeHOB CTeNeHE: OKMCnenns, papiag — 1. Ta-
KYIO CTENEeHb OKMCIEHHS ATOMbI TATIOTEHOB TIPOSBIIAIOT B CO-
EOTHHEHRSX ¢ BONOPOIOM ¥ METANLNAMIT;

+1 -1 +1 -1 +2-1 +1 -1

HF  NaF  CaBr, HBr

Tabruya 40
BareRTHpIe COCTOAHNA ATOMOB FJIOTEHOB
CocmeRvus Cmpoenue . {Yucao {Bagenm-
amoma Snewness Hecra-| HACmY
20402800 SNERMPGHHOZ0 pewntx | amoma | MTpumepss
cooR anek- 1 2ane- 7
' mponol | e8ua coedunerl
JcroBhaoe M T '
(hebosbyw- | fa] #P ns?np® } I HF | H-F
dennoe) | A3 '
Boabuyx -
denmpie E[ﬁl,,}%l—‘-f we 3 | m By H-0-Br=0
b ns2np* nat _
113
L e 5 | v |Heto,(s-0-ci=0
",*;{; " nstapind? o
il
eLRLNLY R 7 | vu |no,l5-0-I-0
% ns' np3nd? N
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ORUCIMTEAbAAA CIOCOOHOCTE ATOMOB H MOJEKYH raiuieHOB
CBEPXY BHU3 B HIONTPYIIIE yMensimaeTcs oT gropa K fony (F3 —
= Cl; = Br) —» L), TaK KaK ¢ yBeJTH4eHHEM paauyca aTOMa
£ 10COOHOCTE TANOreHA IPUCOeIMHATD 9JIeKTPOHBI YMEHBILIAST-
cf, T. €. YMCHBILAWTCS HEMETA/UTMYCCKUE CBOMCTBA raoreHos,
@TOp — caMblii CHIBHBIE OKHCIHTEND, TaK Kak atoM ¢rTopa
HMeeT HaUMEHBUIHH panyyc No CPABHSHHMI) © aTOMaMH JIpYTHX
raJIoreHOB.

Honmn ranorenon (kpoMe F7) CriocoGHBI OTHABATE DNCKTPO-
HbI, IO3TOMY OHH ABIAIOTCH BOCCTAHOBUTEIAMH.

BoccraHopuTeNnbHad ClIoCODHOCTE TATOTEHUE - HOHOB YBENK-
YHBAGTCA OT XIOPHA-MOHA K Hoaun-uony: CI™" = Br —» 1.,

Bee ranoreHsl nerko B3aMMOJeHCTBYIOT ¢ BOAGPOIOM T10
YPABHEHHIO:

T, + H, = 2Hr

Tanorenosonoponst (HF — dgroposoropon, HCl — xiaopo-
Boznoposn, HBr — 6pomosogopon, HI — Hoxosogopon) — 3ro
ra3oo0pasHbIe COSHUMHERM, IETKO pacTROpAoTCd B Bone, Boa-
HbIe PACTBOPEl IAIOr¢HOBOLOPOAOB SBJISIOTCS KHCJIOTAMM:
HF — drroponomopoanan (rriasukosast), HCl — xnoposogopo-
Has (consHas ), HBr — 6pomosogopontas, HI — fogosomopoi-
HaA KUCAO0Ta.

B paay xucnor HF — HCl — HBr - Hi nponcxoauT ycu-
nenue KMCIOTHEIX CBOMCTE. DTO MOXHO OOBLACHHTE TEM, 4TO
CBEpPXY BHM3 B NOArPYNNE TATOICHOB ¢ YBENHYCHMEM 3apaaa
AApa aTOMa YBEIUIKBAKTCA pannychl atoMoB. [103ToMY CBA3b
(H — I') Mexny HeMeTaLIoM, KOTOPBIA 00pasyeT KHCHOTY, W
BOIOpOaoM ocnabngercd. Ioa neficTBueM TMNoONcH BOIB OT
mojrekynel HI nerde Beero oTiuenngerca HOH Bogopoaa. M3 Beex
6eCKHUCIOPOIHBIX KHCIQT ONOBOIOPONHAS KUCAQTA ABNIAETCH
camMoit CHIBHOI. ‘

MaBecTeH paz coeduHennti ra10TeHOB ¢ KucaopoaoM. OgHa-
KO BCE ITH COCAHHEHUS HEYCTOHYUBBI, HE MTONYYaTCA HAPH
HETOCPEICTBEHHOM B3aMMOIEHCTBHM DIEMEHTOB C KMCIOPOLOM
H MOTYT ObITh DOJAYHEHBI TONBKO KOCBEHHBIM nyTreM. F3 Kuc-
JIOPOACOASPKAIINX COeAHHEHNH Hanbonee YCTOMYHBBI CONH
KHCTOPOACOREPXAIIHX KHCAOT. Bo Beex KHCmoporconepxaiiix
COCIMHEHUSAX TAA0TeHE, XpoMe GTopa, MPOsSBISIOT MO;T0XH -~
TebHble CTeeHH okucaeHus +1, +3, +53u +7.
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B Ta6i1. 41 mpusenexs! dopMyss! COETUHEHMI X10pa ¢ yKa-
33HHBIMH TIOJOXKUTSHBHBIMYK CTCHIEHAMY OKMCICHWS.

B psany kucnoponconepxainx kucitor HCI0O — HCIO, —
—HCI0,—»HCIO, vabmopacres yCWICHHE KUCIOTHEIX CBOHCTB.

Tabauua 41
Kucnopogpasie coeXuHeHUS XAopa
Knerotabie +1 +3 +5 +7
oKCuaH CL,0 CL,0, C1,05 ClL,0,
HCIO HCIO, HCIO, HCIO,
Kucaorsl | XlIopHOBa-
Xoopucran XnopHosaras XnopHas
THCTAs
[padu- (0]
YECKHE »0 1
H-0-CI H-0-Cl=0 | H-0-Cl H~O0-CI=0
opMynst g j
KHMCIOT
~ NaClQ Ca(Cl0,), Mg(ClO,), KCi0,
Mpumeprr :
concii Tunoxnopur Xnopui Xnopar Iepxiopat
HATPHSA HaTpHA MATHHS KaJiug
XI0P

ITonoxenne anemenTa B neproamyeckoi cucreme JI. M. Men-
Aeneesa. XIOp — 970 3NEMEHT IAABHOW NOLIPYIND CeAbMON
IpyIINel, OTHOCHTCH K ralOreHaM. ATOMHBIH ([TOPAIKOBRIN)
HoMep xTopa 17. OTHOCHTEbHAS aTOMHast Macca pasHa 35,5.

Crpoenne aToMa XJtopa H3yuUTe, WCIIONB3YI MATEpHal IO
of11eii xapakTepHCTHKE FAJIOTEHOB.

Dusuviecxue ceolicmea

ITpu oOpruHEIX yeaosusax xotop Cl, — ra3 XelTo-3eleHOTo
[IBETA ¢ pe3KUM 3araxoM. OH B 2,5 pasa TsoKeliee BO3MYXA, AI0-
‘BUT. BipIxanue Jlake HeGONBIINX KOANYECTR XJI0pa BLI3bIBACT
pasipaxeHne ABIXaTEIbHbIX TYTEH K Kaluenb. B onHoM o6beMe
BoueI 1pHt 20°C pacTropsieTcd 2,5 obpeMa wiopa. PacTeop xno-
pa B BOLE HA3bIBACTCH XJIGPHOHM RONOMH.

Haxoxucoenue 8 npupode

Xiop B npupone 8 cBOGOTHOM COCTOSHHH TIPAKTHYECKM HE
perpevaeTes. ITMpoKo pacripocTpateHbl ero CoeTMHeHA: Ka-

372



" merHas conp NaCl, cugpunut KCl+ NaCl B kapHaanut
KCl+MgCl,. Bonmbinoe KoTHYeCTBO XIOPHILOB COLSPHMUTCH B
MOPCKOif Boge. X/1op BXOJHT B COCTAB 3€/I¢HOT0 BelliecTBa pa-
CTEHHE — xyopoduLIa.

TIpuponHbL 10D COCTOUT W3 CMECH ABYX H30TOIOB:

BCL(75,5%) m TC(24,5%).

ITorywenue
B HpOMBIHIACHHOCTH X0 TOAYYAI0T MIEKTPOIH30M BOTHO-
[0 PACTBOPA WK PACIiaBa XiopuIa HaTpusl:

' 3MEKTPHUECKHH TOK

2NaCl + 2H,0 >ClL,T + H,T +2NaOH

Ha aHOIE HA KaTOoHE B PacThOpE

SIEXTPHUYSCKHI TOK

2NaCl >CLT + 2Na
pacnnas Ha aHOOE Ha KaTone
B nabopaTtopHu XJI0p MOXKHO ITONYYHTh A¢HCTBHEM KOHIIEH~
TPYUPOBAHHOH CONAHON KHUCIOTHI (TIpH HAaTpeBaHKMK) Ha pasany-
Hble OKHCITUTEAH, TAKHE KaK okcu Mapraaua (IV)y MnQG,, nep-
ManraHar xanmua KMnO,, Geproaerora coas KCIO; u np.:

-1 +4 r +2
4HCl + MnO, = MnC}, + CL'T + 2H,0

-1 g +2

+7
2KMnO, + 16HCI = 2KC!| + 2MnCl, + 5CL,'T + 8H,0
+5 1 e
KCIO, + 6HCl = KCl + 3C1,"T +3H,0
Xumuneckue caoticmee

Xaop Cl; — XMMHYECKH dKTHBHOE BENICCTBO, B3AMMOJIEH -
CTBYET € TIPOCTHIMH H CIIOXHBIMM BELIECTBAMM.

Baaqumodeiicmaue ¢ npocmsiMu seuecmeamu
Kaxk CUNBHEIM OKHCNHTENb XAOD PearHpyer:
a) ¢ BOLOPOAOM:

hv
Cl, + H, = ZHC!
wioposogopod !
(/v — KBaHTHI CBETA, B TSMHOTE peaKI{is HE HALT);
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©) ¢ MeTa)UTaMHu:
: oo~
Cll + 2Na’ = 2NaCl xnopun Hatpus,
RS
3CL° + 2Fe® = 2FeCl; xnopun xenesa (111);

B) v HeKDTprIMH MEHEE BﬂﬁKFDOO'I'pKHaTEIIthIMH HeMETan-
JTaMu;
n +3 ~1
3(312 + 2P° = 2PCl;  xnopun doccdopa (1),
o2l
Ci + S° = 8}, xropnd ceprt (I1).

C KHCIIOPOAOM U a30TOM XJI0p HEITOCPeACTBEHHO He B3aM-
MOJICHCTRYET,

Biaumodeticmaue co cioucHuiMu geuecmaamu

a) Peaxarust B3aMONEHCTBHA X70pa ¢ BOAO# MACT B ABE CTAIWH.
Ha nepBoii cTagny npouecca o0pasyioTes ABe KHCIOTH —
consgxaa HCI 1 xiopHoBatueraa HCIO:
+1

Ccil + H,0 = HCL + HCIO

3areM MPOHCXONUT PA3IOKCHUE XIOPHOBATUCTON KUCAOTHI:

h
HC1O =]i-1Cl + [O] — aToMapHBIH KHCIOPOX

ObpasopaHueM aTOMapPHOTIO KHCA0poAa 00biICHAeTCH
OKucsiiolliee H oTOeBalolliee JCHCTBHE X10pa B Boxe. B xi1op-
HOi#i BOIe NornbaT MUKPOOPraHKHaMel. OpraHudeckue Kpac-
TENH, TOMCUIEHHBIE B XTOPHYIO BOY, 0BECLIBEHBAIOTCH.

6) OBpatHTe BHUMAHHE, UTO ¢ KHCIOTAMK XJIOD HE pearipyer.

B) BzaumoneicTBHE XI0pa C pacTBOpaMu menouen npoyc-
XONHUT TIO-pASHOMY B 3aBUCHMOCTH OT YCIOBHIH IPOTEKaHHA
peaKuun:

-1 +1
Ha xonoxy: Cl; + 2NaOH = NaCl + NaClO + H,0;
Xnopun Tunoxnopur
HATpUA  HaTpua
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S +5

npu Harpesaxun: 3CL + 6KOH = 5KCI + KCIO; + 3H,0
Xnopar
KaJHA

CPP—s5e-C1 5 1
Cll+ le>Cl! 5

1) XJ10p B33UMMOJICHCTBYET ¢ OpOMHIAMI # HOZHIAMN MET:UUIOB:
Cl, + 2KBr = 2KCl + Br,l
Cl, + 2KI = 2KCl + I,

C dropunaMy METALAOB XJIOP HE DEATHPYET, TAK KakK eTo
OKMCTNTEIBHAS CTIOCOGHOCTD HHKE OKMCIMTENBHON CItoCOBHO-
¢ty ¢Tepa:

Cl, + KF #

Iy XJ10p MeTKO B3aHMORSHCTBYST €O MHGIHMH OpTalHMIeCKH-
MH BeIIECTBAMM, HATIPHMED C MeTaHOM, GEH30710M 1 Ap.:

P
ClL,+ CH, = CH,Cl+ HCI
XnopuceThii
METHA

CH, + Cl, Ak ¢ H.Cl+ HC
XnopbeHson

Xaopogodopod u coasnan Kucioma

XuMu4ecKas cBasb B Moftekyine HCl sariiaercs KoBaleHTHOH
NOISPHON CBA3BIO:

3* . &

H —~ Ci

Xnoposogopoa HC1 — GecLiBeTHBIA ra3 ¢ pe3KyM 3ana-
XOM, B BOJe XOpouIo pacTBopsercd, npu.0°C B | 1 Boanl
pactBopseTca oxono 400 n HC1. Pactsop xnopoBogopoaa B
BOAC MMCCT KMCIYIO PeakLHMIi0 ¥ Ha3LIBaeTCAd XJIOPOBOAOPOI-
Hoil, unu consHol kucnoroli. ConguHasg KUCHOTA #BIAeTCs
CHIBHOM KHCROTO, obnagaer BceMH OBLIMMH CBOMCTBaAMH
KHCJIOT. DJexkTponvTiieckad aucconvarusg HCI Beipaxaer- -
csl ypaBHEHHEM: )
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HCl = H" + CI”

CoJisiHasg KUCTIOTA — aKTUBHBIM XUMHYeCKHIi peareHT, oHa
B3AUMOAECHCTBYET:
1) ¢ ocHOBaHUAMH H aM(POTEPHBIMM TAIPOKCUIAMMU:

HC! + NaOH = NaCl + H,0
H'+ OH = H,0
2HCI + Zn(OH), = ZnCl, + 2H,0
2B + Zn(OH), = Zn*" + 2H,0;
2)-c OCHOBHLIMHM B aMOTSPHBIMU OKCHIAMUE:
2HC1 + MgO=MgCl, + H,0, 2HCI] + ZnO = ZnCl, + H,0O
2H* + MgO = Mg™ + H,0, 2H'+ ZnO = Zn"? + H,0;
3) ¢ MeTannaMH, KOTOPKLIE HaXOAATCA B PALY HanpsOKeHUH
IO BOIOPOIA:

* +2 + +3

Mg’ + 2HCI=MgCl, + H,*T, 2AI° + 6HCI=2AIC], + 3H,'T,

Mg + 2H" =+1%Ig +H,"T, 2AI'+6H = 221 + 3H,"T,
Cu+ HCl=#, Ag+ HCl =
4) ¢ conaMu:
2HCI + Na,CO, = 2NaCl + CO,T + H,0
HCI + AgNO, = AgCll + HNO,
CI + Ag* = AgCld

Beawlii ocagok

Hocrenusaa peakiivs SBAsSETCS KadeCTBEHHOH peaknmeil na
XJIOPHA-HOH.,

XJOpOBOAOPOR MOXHO MOJYUATH:

a) TIpAMBIM CHHTE30M H3 BOZOpoaa 1 xiaopa {cM. § 8.2);

0) melcTBHEM XOHUEHTPUPOBAHHOH cepHOW KHMCIOTHI Ha
TBEP/LIE XNOPHUILI, HATIpHMED:

NaCl(ts) + H,50,(xorn) = HCIT + NaHSO,

{OTMeTHM, YTO aHATIOTMYHBIM CTOCOOOM MOXKHO ITOTYYATE
HE 1o nenbss nmoayauts HBr u Hi, Tax xax onwu asnsiores
CHJIBHBIMH BOCCTAHOBUTEISAMH M OKUCISAIOTCS CEPHOM KHCIO-
TO# 10 cBoDOAHEIX OpoMa ¢ Hona.)
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Hpumenenue xaopa u xaoposodopoda.
Duruoaozuteckan poas COAANON KUCAONIbL
@ OpeuURNuIME HEA06EKA

Xnop uenonpayercs A 0T6enuBaHus 6yMary U TKaHel, B

1IPOM3BOICTRE TUIACTMACC, TS Ae3MH(EKIIUN THTEEBON BOIBI.
XI10p ABNAETCS HCXOTHBIM BEIIECTBOM [IPH TOMYICHHM TAKKX
BAaXHEMINX NPOAYKTOB, KaK XI0pHasd U3BECTh, QOCTEH, X0~
* podopM, ONpeIeNeHHBIE BUIb! MOKLINX CPEACTS, ATOXMMHKA-
TOB, KAY4yKoB U T. . OrpoMHOE KOIMYECTRO XI0PE UCTIONB3Y~
eTCs U CHHTE3a XJIOPOBOOPO/ia, PACTBOPEHVEM KOTOPOTO B
BOJIE MIOJIYYAlOT CONSTHYIO KHCIOTY.

B OpradHiMe 4ejjoBeKa CoJIAHAass KHCII0Ta BpraﬁaTbIBaeTCH

KMeTKaMil CIH3HCTOH xenyaka. OHa HrpaeT BaxHYI0 QU3HO-
JGTHYECKYIO POTB, TaK KaK CriocOGCTBYST NTepeRapUBaHmio Gex-
KOB M YOMBaeT pasnuiHble Gone3HeTBOpHSIE GAKTEpHH.

10.

11.

Bonpocet dus Konmposn

. HazoBuTe 3/eMeHTHI-TAIOTeHH M YKAXUTe HX TONOXEHHE B

nepuoavyeckoid cucteme J. W. Mengeneera.

. Oxapakrtepusyiite dbusudecKie CBOHCTBA NPOCTHX BEMIECTR-

ranoreHoB.

. Kak#e BaNeHTHOCTH M CTENEHHM OKMCIEHUH XapaxKTepHBL 1N

aTOMOB TaJOr¢HOB B PA3NHYHEBIX COEIHHEHMAX?

. Kax m3MeHH10TCH paguycH aToMOB, CPOACTBO K ZIEKTPOHY M

3AEKTPOOTPHLIATENBHOCTE TAJIOTEHOR B HIOATpyIIe?

. Kaxo#i u3 ranoreHoB gBAACTCH CaMMM AKTHBHBIM M KAKOH —

HapMeHee aKTHPHHIM OKHCIUTeneM?

. Kakute croiicTBa — OKHCIUTENEHBIE MM BOCCTAHOBUTENLHEE

— TIPOSIBJIAOT TATOre HUA~-UOHEI?

. Kakoii ranoreHUI-uoH SBNAETCE CaMbiM AKTHBHBIM BOCCTa—

HOBHTENEM?

. Hazosurte Bce ranoreHOBOZOPOAM M OXapaxkTepuayiite ux

bU3MTeCKue CBOMCTBA.

. Kakumu ceoficTRaMu 061a1a10T BOOHLIE PacTBOpPLI ranoreHo-

BOIOpPOIOR?

Hamuwure GoOpMynb M3BeCTHEIX OKCHIOB AM0pa M HA30BUTE
ux. Hanuirnre GopMyTbr KHCHOT, COOTBETCTBYIOMINX ITUM
okcuaaMm. HazoBsuTe KHCHOTEL.

INpueeanre npruMeps coseil, 00pa3oBaHHLIX KMCIOPOACOALD-
XalWKMH KACAOTaMHK Xxnopa, Ha3zosuTe 3TH CONMM.
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12.
13.
14.
15.

16.
17.

18.
19.

20.
21
21,
23,
24,

25.

L bt
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OxapaxTtepnsyiite (pusnveckue cpoiicTBa H OMIHOAOTHYCCKOE
AeHCTBHE XIOpa. '

B BuAe Kaxux coepuHennil xnop serpevaeres B npnposae?
Kax nonyyamoT xnop B nNpOMBIULIEHHOCTH, B AalopaToprax?
C Kakumy NMPOCTRMU BEIRECTBIMU BIAUMONEHCTRYET Xn0p?
Kakue cBoicTBa MpoABAsAeT Xiop B 3THX peakuusax?

Kax masmipaeTca pacTBop xNopa B poje?

K KakoMy THIIY OKMCIHTEIBHO-BOCCTAHOBUTENBHAIX PEAKIHIT
OTHOCHTCS B3aHMOIelCTBHE XITOPa ¢ BOAOH?
BiaumorneicTBYeT MH XJIOpP ¢ KHCIOTAMHK?

Hto obpasyercd nMpy B3aMMOLeHCTBHH XJ0pA €O HIENOYaMHU
Ha XOJO4Y U IIpY HarpepaHiu?

TlovyeMy X0p B3auMOACHCTBYET ¢ DPOMUIAMH M HOXHIAMI
MeTANIOB ¥ HE B3aMMOIEHCTRYET ¢ (bTOpUIAMH MeTannon?
Oxapakrepuayiite dusvuyecKne cBoficTsa xioposoAOPODa.
Kak Ha3piBaerca pacTsop XAOpOBOEOPOAA B Bone?
OXxapakTepuayiTe XUMHYECKHE CBOMCTEA XITOPOBOIOPOTHORM
(conaHoM) KUCIOTHL.

Kakasn peaklius 9BjifeTcd KaUeCTBeHHOR Peakllhel Ha XJo-
pHA-HOH?

Kakora ¢manonorytieckas ponb cOMHOH KUCIOTHL B Opra-
HH3Me UeloBeKa?

3adanu u yupancuenus d18 caMocmoRmessnod pabomet

Bo ckonbko paz §Top, XE0p TAXeAee BO3AyXA?

. Kakosa macca 1 i ropa, 1 a1 xnopa (H. v.)?
. HanuimruTe ypabHenusa peakuu¥ MeXIy BOZOPOAOM M Tano-

resamy: a) Propom, §) wiopowm, By GpoMom.

. Hanuuure ypasHeHMS DEAKUHA MeXIy HAaTpueM ¥ GTOpoM,

KANbUHEM # XJI0poM, DapueM H OpOMOM, AMIOMHHHEM H Ho-
AoM. Ha3oBUTe NONyYEHHBIE COJIH.

. 3AKOHYHTE YPaBHEHHS DPEaKIIMIA:

F,+ KCl = Cl+KI=
¥, + NaBr = Br, + Kl =

. Kak ocymecTsuTh cneayowne nNpespalieHug:

XIOPOBOIOPOI ™ ' xropud Keaesa (111}
TUMOXIOPHT KaNBILKs *+—] xIop XJI0paT HaTpHA
XAODHA Kamuf, . | XIOPHOBATHCTAT KUCHOTA

. Kax monyuurs x1op, eciid HMEKTE:

a) oxcull ceuHua (IV) PbO, u conaunas kucnora HCI;
6) oxkcua Mapradua (1V), xnopHa Kanus W CepHAd KHCIO0Ta?
Hanupuinre ypaBHeHHA peakumii.



§. Cumewmanu t it xnopa u 2 1 Bopopopna (H. v.). CKOIBXO IpaM-
MOB XIOPOBOAOPOAA MOXHO MOAYHHTE H3 TaKoil cMecH? HeMy
ByneT papeH ODBEM CMECH TIOCIE peaKnum?

9, Kakoii o6beM xj10pa MOXET OBITE NTONYYEH NPU BlaHMONEl-
CTBMY 2 MONL XJIOPOBOAOPOIA M 3 MONE OKCHAZ MApraHua
(Iv)?

10. Kakoji 06beM XTOPOBOAOPOIA MOXET ObITh MOAYYEH MPH B3a-
HMOIeHCTBHYE ¢ BonoponoM 20 a1 xnopa?

11, NMpumMenaeman B MeauluAe Honkasd HacTolKa stanserca 5%-M
PACTBODOM KPUCTANIMYECKOTO ifoma B crupre. Kaxoi oGbem
CTIMpTA, INOTHOCTE KOTOpore pasda 0,8 r/Ma, TpebyeTcs mia
npurotosneHud 250 r takorg pacrsopa?

Tecr Ne 13
0o TeMe: «O0mas XapaAKTEPUCTHKA HEMETAILIO0B,
Bomopon,. Tasorenni»
(fucao npasuavibuix omeemos — 15)

Bapuau'f 1

1. Kakve 43 yKa3aHHBIX JIeMEHTOB OTHOCATCH K HeMeTas-
mam?

@ Zn ®
Pb - © H
@ Mg

2. Kakyio koHOUTYPALMID BHENIHErD 3IEKTPOHHOIO CIos
WMEIOT aTOMBI 3JIeMEHTOB I‘)IEIBHOH NOArPYTITH Y Ipynnw?
@  n'np’ s?
(n — 1)d’ns @ nslnp
M  (n—1)d’ns
3. Kakue 13 yKa3aHHBIX HEMETANI0B 00pasyloT ABYXaTOM-
HbI& MOJIeKyNbI?

@  docdop ®  ¢rop
KUCTOPOL, @  kpuriToH
@  xpemHMH

4. B xaxo0it ¥3 YKa3aHHBIX peakuuii cepa Hrpaer posik oKHC-
nyrens?
@ S+ClL=58Cl, ® 5+ 0,=80,
2P+38=Pp5, © S + 3F, = 8F,
@ S + 2HNO; = H,80, + 2NO
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- 5. Kako#i 13 yKa3zaHHBIX HEMETA/LIOB 00pasyeT BOAOPOIHOE
coeanHeHMe Tuna HH,?
®  Kpemnui ®  cepa
aprod ®  xmop
@  Mplueak

6. Kakoil U3 yKazaHHBIX OKCHIOB 00paiyeT KMCIOTY THUIIA
H,30,? '

@ CO ® NO,
50, © PO
@ IZOS
7. C XxakuMH U3 YKa3aHHBIX BEILECTB pearHpyeT xXnop?
@ Zn ® - Ba0
Cu(OH), - @© H,
@ K1

8. C KakpuMH H3 YKa3aHHBLIX BEILEeCTB peartpyeT ConsHan
xucnota (HCH?

@ PO . ® FeS
CuO ©  Mg(NOy),
@  CuSO, '

9. C KaKMMM U3 YKA3AHHBIX BEIIECTB PEarupyeT MOJIEKY/IAp-
HbIH Bogopoxn (H,)?

@ HCI ® Fe,0,
® NaCl © q,
@ KOH

Bapuanr II

1. Kaxue H3 yKa3aHHEIX 3JIeMEHTOB OTHOCATCS K HEMETAN-
nam?

@ Na ® Hg
Br ® Bi
@ P

2. Kaxyio KOR(MHUIYpalHIo BHEIIHErO 21eKTPOHHOIO CAOS
HMEIOT 27IEMEHTHI IIAaBHOHM IONrpyminsl V1 rPynnm?

@&  nsnp’ ® nnp
(n — Dd’ns' ®©  adnd
@ (n— Dd'nd

3. Kakue M3 yKaszaHHBbIX HEMETAIIOB 00Pa3yioT ABYXaTOM-
HbIe MOJEKYBLI?

@  ¥on (B  HeoH
¢rrop 0  MBIHBSK
@  remuit
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4. B Kaxkoit M3 yKa3aHHEIX peakUuMil yriepoll drpaer ponb
oKucaurens?
@ C+0,=C0O, ® 2C+0,=2C0O
® C+2H,=CH, ©® C+Cu0=CO+Cu
1)) C + 2H,580, (x.) = 280, + CO, + 2H,0
5. Kakoit M3 yKasaHHBIX HeMeTanaos o0pa3yeT BOAOPOIHOE
coenpHerne Tuna SH?

®* N ® Si
1 ® o
@m Ar

6. Kakoil 13 yKazaHHBX OKCHOOB 00pazyeT KHCIOTH TUHA
H,;30,? -

® N0, ®  AsG;
SO, © G,0
@ NO,
7. C KakuMy M3 YKa3aHHBIX BELIECTB pearupyer xiop?
® Ca ®. Na,0
®  Fe(OH); © P
@  KBr

8. C xakumy H3 yKasaHHBIX BELIECTE PEarupyeT coNsHas]
kucnora (HCL)?

@A  FeSO, ®  FeS ‘
LOH.- - @ NaNoO,
@D AlL(SO;

9. C KakyMH K3 YKa3aHHEIX BEILSCTE PearupyeT MOJICKY.I8ap-
HEIA Bofopod (H,)?

@ CH, ® s
® Ca ® NH,
o KBr

§ 8.4. Xannxoreusl (971eMeHThHI FJIABHOH NOATPYIHLE
VI rpymnsi). Kncaopon, ero nosyyenHe B cBOHCTBa

B rnasnoit noarpyrne wecTei TpyNnbl ICPHOINYCCKOR
cHcTeMbl aeMeHTOB . Y. MeHneneesa HAXOAATCH SNEMEHTHI:
kucnopon O, cepa 8, ceneH Se, Tennyp Te 1 nonouuit Po. 3tH
DAEMEHTHI UMEIOT OOLIEE HAZBAHHE «XATBKOTEHBI», YTO O3HaAYA-
eT «06pa3yiolue pysl».

381



BIeMEHTBI-XANBKOTEHEL TTPH OOBITHEIX YCIIOBHAX 00pasyor
CICAYIOHIME IPOCTHIE BellecTBa: Kucaopon O, — 6eciBeTHBIH
ras; cepa S — TBepHCe KPUCTAINIHYCCKOE BEIICCTBO XKEITOrO
UBETA; CEJCH, TEANYP M NOJOHHH — TBEDABIC BEUICCTBA C Me-
TAUITMYECKUM OIECKOM.

AHANOr{YHO TAI0reHaM B IIOAIPYITE XAIbKOIEHOB CBEPXY
BHH3 C YBeIMYSHHEM 3apsjia Aapa aToMa 3aKOHOMEPHO H3Me-
HSIOTCS CBOMCTBA JNIEMEHTOB: YMEHbILASTCH MX HEMETALIHYeC~
KM XapaKTep ¥ YCITUBaloTCs] METAJLTHIECKHE CRoMcTRa. Tak,
KHCIOPOd — THIIMYHEBIN HeMeTaN, a IIOA0HUH — MeTaan (pa-
JHOaKTUBEH ).

Ha pHemHeM 2/IBKTPOHHOM CHOS ATOMA XQNBKOTEHOB (Tabmn.
42) cOmepXUTCH WECTE INEKTPOHOR, KOHOUTYpAUUS BHEIIHe-
10 chtosl as'np’. PacrionoxeHue 3MeKIPOHOB Ha NOCHETHEM CItOe
MOXHO M300pasHTE JMeKTPOHHQ-TPariecKoi GopMyTo:

hp
ns

O1a POpPMYNA [IOKAILIBALT, YTO ATOMBI BDIEMUHTOR H2HHOM
MOAIPYTIH B HEBOIOYKNEHHOM COCTOSHHY MMEIOT IBa Hecua-

Tatauua 42
HexoTopble XapakTepHCTHEN XaNbKOTEHOB
Ko -
CumBOa B Hgury
: pamus
nopsia-
.. | Hasparwe | BHenmero| Pamaye DNeKTpOHHOE
KOBBIH 30
anemeHTa | (BaneHT- | aToMa, Hm CeMeHcTEO
HOMep
HOro) c1od
SREMEHTA
aroMa |
s0  |Kucmopon| 2s2p* 0,066 3,5 |Xanekorens or-
165 Cepa 3s%3pt 0,104 |} 2,6 |mocarca kp-ce-
145¢ Cener 45%4p* 0,117 | 2,48 |meiicTny, TAK Kak
. Te Teanyp { 5s%p? 0,137 | 2,01 |B ux aToMax JJTex-
wPo | Monowmit| 6s5%p* — 1,76 {rponamu 3anon-
HAETCH p -TION-
iypoBeHb BHeLIHe-
T'0 BIEKTPOHHOIO
cI108 '
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peHHBIX 3IEKTPOHA Ha p-TIOLYPORHE, H [TOITOMY XapaKTepHas
BACHTHOCTD THX HJIeMEHTOR PaBHa IByM:

111 111 I 1l I 1l 117 1
HO HS HSe HT KS ALS;

Tg kuenopona paneHTHoCTh 11 Asiisercs MoCTOSHHOH, D710
OO BACHACTCA TAK: KHCJIOPOH — AeMEHT BTOPOTo Neproaa, Ha
BHElIHeM JHEPTeTHUSCKOM YpoBHE (1 = 2) aToMa Kuciopola
OTCYTCTBYET d-TIONYPOBEHB, M TTO3TOMY HEBO3MOXKHO BO30YX~
JIcHHE aTOMa B NIpEAEnax BTOPOro SHEPreTHYECKOR) YPOBHS, a
IUISL TIEPEXOA CIIApSHHEIX E-HOB BTOPOTO YPOBHS Ha TPETHH
TpehyeTcs 3aTpaTa O4eHb OOJILILIOTO KOINYECTBA SHEPIUH.

Y ApyTHX 3J¢MEHTOB AAHHOH MOATPYIIBL (CEpPhl, CEICHA U
Tenypa) capeHHbIe 3MEKTPOHDL §- H p-opGuTaneit jerko Bo3-
GYXRAIOTCH ¥ MOTYT OepeXoIHTh HA COOTBETCTBYIOMIKE J-0p-
Sutany. IIpy 270M yBeIHYHBAETCS YMC/IO HECTIaDEHHBIX 3eK-
TPOHOB, 4 3HAUWT, H BAIEHTHOCTE 2JIEMEHTOB IO YeThIpex (IV) u
mecty (V).

Tabauna 43
Banentanie cOCTOANMA ATOMOB XAIBKOTEHOB
L0CmOAHURA mpoeHue Hucao |Rasesm
amona HEWHESD - |KeCnB- | NOtR
XGAbKOZEHA 3NeXMpoHHOED DCHHGIX |amonMa fpuneps
CnoR anexm- [xagox0l coRBUHEHUU
porel | eena
OencBuoe T T T N
(veboalun- | WA A2 S| S
dernae) L 2 | I o
RS np -
Sz § ~¢t
Boabyx-~ T T T 1] z0
dennie T s S | 85
BL " . s 4 v A h-p
As  nsinpind S0 |, >80
?
1] 805 | 0=87
NLILTE P S0
My
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B Tabn. 43 cxeMaTHYeCKK IMOKA3AH0 CTpOSHUEe BHEUIHEro
BHEKTPOHHOTO CIO ATOMOB XaILKOTEHOB {CepH, celeda, Tel-
Jiypa) B OCHOBHOM U BO30YKISHHOM COCTOSTHMAX,

XanpKOreHs! — ORUCRMTe. M, HO Gonee cnalrie, YeM rajore-
Hbl. JIng 33BepUICHUS] OKTETA ATOMEBL XaTBKOICHOB YIPHCOCH-
HAIOT 0O IBa HEZOCTAIOUIMX 2IEKTPOHE M B COSAKHEHMNX ¢
METANNAMH ¥ BONOPONOM UMEIOT OTPUIATEABHYIO CTeIeHE
OKHCTIeHUS — 2:

3+ 2 =0"
{
ATOM XaNbKOIeHa (OKHUCIHTENE)
TIpumMepsl +2 -2 +3-2 +1-2 +1-2

COCTHHEHHH: CaO0 ALS; H;8¢ H,Te

Crepxy BHU3 B HOATPYNIIE, KAK M Y FaNIOT€HOB, OKHCTUTE T~
Hag cnocoﬁﬂocra XanbkoreHoB ymeHpuaerca: O — §° —
- Se® — Te’.

Xa/ broreHuI-HORB MOTYT TOIBKO OTJABATh &-HBI 1 NIOITO-
MY SIBAAIOTCHA BOCCTAHOBUTENAMH:

37 -2%=9
!

XalbKOTEHHA-HOH (BOCCTAHOBHTENH)

BoccTaHOBHTENRHAS CITOCOBGHOCTE XanbKOreHHI-HOHOB B
yxaaaHHOM HanpaBIeHnH yBesmauBaetcs: O — §7 — Se™?
- Te™?

BﬂemeHTbI-xaanoreHbI 00pa3yIOT COSMUHERHs ¢ BOIOPOIOM
ojgHoro TMna — H,3, roe ® — anement: H,O — Bona, H,S —
ceposogopor, H,5e — cenenosozopoy, H,Te — teanyposono-
pon. Ilpu o0bsMHEX yeaosHax H,0 — XHUIKOCTs, OCTaNkHEE
XaNbKOreHOBOROPOIR! — raz000pasHrie BEUlecTa, pacTBOPH-
Mbi¢ B Boie. TIpH pacTROpeHUH HX B Bole 00pa3yIoTCH COOTRET-
cTayoinre kuesotel; H,S — cepoponoponnas, H,Se — ceneno-
somopomnas, H,Te — rennyposofoponuas Kucrora. B pany
kuciror H,S — H,5¢ — H,Te nupordcxommur ycuaeAme KHeIoT-
HbIX CBOHCTB.

J11s XaTbKOr€HOB U3BeCTHRL OKCHIM ¢ 0BIIHMH dopMmyaa-
Mu: 50; 1 B0;, KHCIOTHEIM OKCHEAM TaKOTO THUIIA COOTBET-
creyoT KicaoTl H,90; u H,30,. B KHCIOTHBIX OKCHIAAX U B
KHUCJIOTAX TIPOSIBIAIOTCS XapaKTepHEIe CTeIIeHH OKUCIeHus +4
H +6.
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4 H,50, —=  H,80, i
- Cepuucrasn Cepuas
KUCIOTA KHCIOTA
H,5¢0; -  H;Se0,
CelleHucTad CeneHopasi CrpenkaMy NOKa3aHO
KHCIIOTA KACAOTA yBEIMYCHHE CHIIBL
KHCIIOT
H,Te0, - H,TeO,
Teanypucras Tennyposasn
KHCIOTA KHCI0Ta
KHCIHOPO/

Kucnopon — sNMeMeHT ¢ TIOPAIKOBBIM HOMEPOM 8, ero oTHO-
cUTeNbHAA aroMHas Macca 15,999 =~ 16. Haxogures Bo BTOpoM
MePHONE, B INABHOM noarpyme Vi rpymisl. SNeKTpoHHOES CTpo-
eHMe aToMa KHCTOPOEa M €FC BAaJIEHTHBIE BOZMOXHOCTH pac-
CMOTPCHEI BLIILE,

B GONBLIMMHCTBE CBOUX COSIMHEHHA KHCTIOPO/l UMEET CTelieHb
oKucnienus —2. B nepoxcumax sogopoga v Metamnos (H,0,,
Na,,, Ca(), ¥ 1p.) cTencHb OKHCIeHUS KHeaopoia —1. Cyte-
CTBYET eJHHCTBEHHOE COCOUHEHHL, B KOTOPOM KHCIOPOA UMCET
MIOJIOXUTENLHYIO CTENeHE OKUCIeHa +2 — 3To QTOpHI KHC-
nopona OF, (drop — eavHCTBEHHLIN 35eMeHT, B0 KOTOPOTO |
6onpure D0 KUCIOPOIA, paBHOM 3,5).

Haxoxcdenue & npupode

H?Hpo,aﬂblﬁ KHCITOPOI COCTOUT H3 3 CTAOMALHEIX U30TOIIOR:
, YO u ®0 (npeobnanaer *0).

Kucnopona B BHge npocroro petectsa O, BXOIUT B COCTAB
atMoctepHoro Bo3oyxa (= 21% 1o o6beMy). B cBsIsaHHOM BHIe
3jIeMEeHT KHCIIOPOA — COCTABHAN YACTH BOMABI, Pa3lIMYHBIX
MHHEPaNOB, MHOTMX OpraHHYecky petiecTs. Ha Jono Kuenopo-
na npuxomutes 47,2% maces 3eMHoi kopel. Kucaopon coctag-
Jister 50—85% Maceei TKaHeil pacTeHniA M JKUBOTHEIX. BooBlile oH
ABAASTCSH CAMBIM PACTIPOCTPAHCHHEBIM 2ICMEHTOM Ha JeMie,

160

Duznueckune ceoiicmen
B cBOGOIHOM B KHCIOPOI CYIMECTBYET B ABYX &IAQTPON-
HBIX Momudmkauusix: O, u O,. TIpoctoe BemecTBo ), Kak H
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aNeMeHT, HasblBaeTcs Kucnoponom. FIpoctoe semectso O, vMe-
eT Ha3BaHue 030H. J30H CYMICCTBYET B BEPXHUX CNHOAX aTMOC~
deprl 1 06pasyeT Tak Ha3bIBAEMEIH «030HOBBINA cliokhs, KOTOPEIA
3AIMALIAET 3EMITIO U ée OGUTATeNeH OT IYOHTCIBHOrO YIBTPa-
¢uoReToBOrO HanyyeHud CoNnHIA.

O6praHblit Kucaopoa O, — ra3 6e3 npeTa M 3an0axa, TeMIe-
patypa KuneHua — 183°C, TaxeNee BO3AYXd, NAOTHOCTh
1,43 r/n. B Bome ManopacTeopyM: B 1 J1 ee MPH H, V. PacTBOPA-
ercd 0,04 r kucnopona.

JaeKkmponnoe cmpoenue MOACKYAs Kuciopoda

XapakTep XMMUYECKOMH CBI3M B MoJieKynne Kucmopoga O,, a
COOTBETCTBEHHO H HEKOTOpBIE CBOHCTBAE MONEKYISPHOFO KHC-
J10poaa HeOGBRCHUMAI ¢ IFO3ULIFE TEOPHH OOIIHMX 3T KTPOHHBIX
T1ap, paccMOTpeHHOM B § 3.7. OTHAKO OHM CTAHOBATCH TOHSTHEI
TIPH HCMOTBIOBAHHH IPYFOTO CI10co0a OTHCaHHA KOBATEHTHOM
CBSI3H — METONA MOJEKYISIPHLIX opOuTaneii. He BiaBascs B CyTh
ITOTO METOOR, YKaXeM AHRIbh HEKOTOPBIE ero MOCTYIAThL:

1. Ilpu 6Opa30BaHHK KOBAJICHTHOH CBSI3H MeXAY aTOMaMi
H3 HX aioMHNIX opbuTtaneii (AQO) oGpa3yioTca MONEKYIIpHBIS
opSurami {MO). Yucio MO pasHo yncay AO, y4aCTBYIOIHX
B MX 00pa3oBaHUH.

2. MonexynsapHele OpOMTANH AeJIATCA Ha CBA3MIBAKMINE,
SHEpPTrHsl KOTOPHIX MEHBINE SHEPTHH AQ, ¥ pasphix/itionie,
AHEPrHa KOTOprIX Gonplie sHeprud AQ,

3. Monekyndapubie opOUTaIK, KaK M KOBAJeHTHEBIC CBE3H,
OBIBAIOT OIBYX THIIOB: G- U A-OpOUTANH. _

4. BnexTponsl 3anorHaT MO, kak U AO, B COOTBETCTBHH
¢ npuHuuroM [layny, MTpHHIMNOM HaUMEHBIIEH SHEPTHH H
rnpasunoM IyHoa.

5. Mosexkyna gpiIgeTcd YCTOHYMBOH TONBKO B TOM ClIydae,
£CJI YHCIIO NMEKTPOHOB HA cBa3bIBaoIx MO Gonslite yucia
WIEKTPOHOB Ha pasperixaaeiiuyx MO, Tak Kak UMEHHO B 3TOM
cliygae 3HeDPTrHS MONEKYNBl OyAeT MEeHBIIE, YeM cyMMapHad
3HEPrHs U30IMPOBAHHEIX ATOMOB, YYACTBYIOWIMX B 00pasoBa~
HUH ITOH MOJICKYIAL

Ha puc. 27 moka3aHa cxema o6pasoBannsg MO B Molekye
O, (VYUTHIBAIOTCA TOABKO BANEHTHBIE 2p-3NEKTPOHR! ATOMOB
xucnopona). Haiuuse gayx HecapeHHbIX 21eKTPOHOB Ha pas-
phIXIsIROIHX 7-- MQ ofvenoBaMBaeT MapaAMarHHTHBIE CBOHCTBA
MOJNEKYAAPHOTO KHCAOPOIa.
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AtoMubie Monekyndap- ATOMHBIE
opburany Hble opGuTAny opbHTANH,
O

PHe. 27. Cxema 06pa3oBaais MONeKYAApHBIX opOuTanei
B MOJIEEYNE KHCAOPOTA ’

Hoaywenue

TIpoMenImeHHbE CIOCOS TOAYYSHNA KHCAOPONA 3aKI0ua-
€TCSI B CHIDKCHHM BO3/AYXA NPH HHU3KMX TeMIIEPATYPax U ero
nanbhefneli dpakiimoHHo neperotke, Buauane s xaxkoro
BO3OYXa OTIOHsAETCA Ta3000pa3ublii a30T (TaK Kak ero TeMie-
paTypa KUICHHA HIDKE, 4EM Y KHCOPOIA), a B XKMIKOM COCTO-
FAHHM OCTASTCS [TOUTH YHCTEIN KHCIOPOLL. )

JlaBoparopHble MeTOIb iony4cHuA () [OCTATOYHO MHOTO-
YHCAEHHBLL. YKakeM HanDOee YaCTO HCMOAB3YeMbIe:

1. Pasnoxenne GeproaeToBol conn (XM0pata Kanus) NpH
HATPEBAHHMM B TPUCYTCTBMM OKCHMIa Mapradua (IV) B xauecTse
KaTaIH3aTopa:

,
===92KCl + 30,T
MnQ,

2KCIO,

2. TepMugeckoe pasioxXeHne NepPMAHTAHATA KATAS:

JKMnO, = K,MnO, + Mn0, + O,

3. TepMuvecKoe PaNOKEHNE HUTPATOR WIEA0YHEIX METANIOR,
Hanpumep:
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.
2NaNQ; = 2NaNO, + O,
4. Karanatudeckoe DEIBJIO)KSHME TEPOKCHAR BOZOPOAA:

2H202 2H O+ 0,71
5. BzapMmoneiicTBHe IEpOKCHIOB LUCIOUYHBIX METAILIOR C YI-
JICKHUCJIBIM TA30M:

INg,0, + 2C0, = 2Na,CO, + 0,7

6. DnekTpoNH3 BOIHBIX PACTBOPOB LISI0oUYel MIH COIeH KHUc-
JIOPOACONEPKAIKMX KHCIOT. CYIHOCTE HPOUCXOIALIMX TPH
ITOM IPOLIECCOB CBOTUTCA K PA3NOKEHUIO BOJLI IO JeHCTBU-
€M EKTPHYLCKOro TOKA:

M,0 T2 ol T + 0,7

Xumariecxue ceolicmea

Kycnopon obpasyeT coegMHEHNS CO BCEMM XHMMUECKIMHU
NEMEHTAMM, KPOMe JIeTKMX WHepTHRIX ra3oB (He, Ne, Ar),
TIPHYEM CO BCeMHU NTPOCTHIMH BellecTBaMu, KpoMe (hropa, x1o-
pa, 301074 ¥ OAATUHOBBIX MeTALIOB, OH B3aUMOICHCTRYET He-
FIOCPENCTBEHHO.

Bo Beex peakiisix O, urpaeT poinh OKNCIATENH.

ITpH B3aUMOAEHCTBHH KHCIOPOLA C IIPOCTHIMH BeIECTBa-
MU — MCTAJUTAMH A HEMETALTAMY — O0BIMHO 06PA3VIOTCS 0K~
CHIBL; HANDUMED:

4Li + O, = 2Li,0 4P + 502 2P205
250°C
2Ca + O, = 2Ca0 S+ 0, =80,
300°C 700°C
2Cu+ 0, ===2Cu0 C+ 0,=C0,

Onxako UMeKTCA M HeknioueHusa, Hanpumep, MpU oKUcHe-
HHH TAKHX HIEJTOUHBIX METAMLIOB, KaK HATPHI H KaJmﬁ, obpa-
3VIOTCS] TAABHEIM 00pazoM [ICPOKCHARL

INa + 0, = Na,0, (Na——O—-—O—wNa)

Ioyry Bce peakiimu ¢ yuactHeM O, 3K30TePMUYHEI, 33 pef-
KMM MCKIIIOYEHUEM; HAMPHMED:
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>1500°C
N, + 0, =———= 2NO - Q.

XapaxTeproit 0cobeRHOCTBI0 MHOTHX peakiiil coeauHeHUA
¢ KHCIOPOIOM ABAAETCA BhIIENEHHE TeIAGTH M cpeta. Takue
peakilii Ha3bIBIIOTCA FOPeHHEM.

B gkucropoae MOTYT OKHCATHCA (B YACTHOCTH, TOPETh) MHO-
ri¢ CJIOXHBIE HEOPTaHHYEeCKHE W OPraHHYecKHe BELWIECTRA.

Hanpumep, Ipy rOpeHUH aMMHaka B KHCI0poae (Ha BO3Ay-
xe) 06pasyioTea a30T ¥ BOHA:

r
4NH, + 30, = 2N, + 6H,0, .
a TIPH KaTATHTUYECKOM OKMCIEHWH aMMUaka — OKCHJ a30Ta
(II) u Boma:
P,

4NH; + 50, 4NO + 6H,0

Cepoponopor H,S B H3OLITKE KHCIOpOAa cropaer ¢ o6pa3o-
BaHMeM okcuma cephl (IV) 1 BOIRE

2H,S + 30, = 280, + 2H,0,
a IpM HeIOCTATKE KICIOPOIa MELIISHHO OKHCIsIETCA 10 CBOGON-
HOM cephl:
2H,8 + O, = 25 + 2H,0
B xucnopolie cropaT NPakTHUECKH BCE OPTaHUIECKHEe Be-
mecTBa. [IDOAYKTAMH MOIHOTO CTOPaHMs YTAEBOAOPOIOE U

KHMCIOPOACOAEPAKAIIMX OPrAHHYECKMX COENMHEHNH SBIAITCH
VIVIEKHMCABINA Ta3 ¥ BOAA, HAMpHMep:

CH, + 20, - CO, + 2H,0
C,H,OH + 30, — 2CO, + 3H,0

Tlpy cropaHuM a30TCONEDXKANIMK OPIAHMYSCKUX BEIIECTB
xpome CO, u H,O obpasyerca cB0000HBIN 2307, HATIPAMED:

ACH,NH, + 90, — 4CO, + 2N, + 10H,0

KpoMe peaklinif ropeHHs CYILECTRYET MHOTO peaklMii He-
NIONHOIO OKMC/ICHUS PasIMYHbIX OPraHHuCCKHX BEIIECTB, KO-
TopHE OYREYT 11oapobHo paccMorpeHH 8 4, HI HacTogmero mo-
coOus.
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Poab kucaopoda ¢ npupede u e2o npumenenue

KHeROpos HrpaeT HCKITIOYUTEIBHO BAXKHYIO PONE B IIPHPO-
Ae. Hp#t ysacTHi X¥McAopona coBepinacTes OHWH H3 BaXHeH-
HIMX FIPOBECCOB — AbXaHie. OKUCAEHUE KUCTIOPOIOM YTIIeBO-
OB, XKUPOB K OENKOB CIYKMT HCTOMHIUKOM SHEPTHE XUBBHIX
OpraHu3MOB. BaxHoe 3HadeHHEe HMEET B APYyroi fIpoHece, B
KOTOPOM YYacTBYeT KHCI0PO), — THEHHE H THHEHME IOIMBIIAX
XUBOTHEIX Y PACTEHUH; [1DU 5TOM CIIGXKHBIE OPTAHNYECKHE Be-
UIeCTRA IPERPAIAOTCS B DoNee MPOCThI¢ (B KOHEYHOM HTOTE B
CO,, H,0 u N,), 2 nocneZH1e BHOBb BCTYNAIOT B OB Kpy-
I'OBOPOT.

EmyvHCTBeHHBIM HCTOYHHMKOM, ITOTIOAHSILINAM aTMocdepy
KHCIOPOAOM, SBISETCSE XHIHEIEATEALHOCTD 3EAEHBIX PACTCHU I
(npotiecc doTocunTesa). IToaToMyY cepbe3HOM SKOIOTH4eCcKoi
poGIeMOll ABNACTCS COXPAHEHYE DACTUTCNEHOIO MUPA Halllei
TUTAHETH.

Cubliue 60% Bcero MpoMbILUIEHHOTO KHCAOPOIA HCTIONB3Y-
eTed 8 MeTannypruud. [Ipr BRIAABKS UyTYHA W CTAMM (B JOMEH-
HOM, KHCAOPOZHO-KOHBEPTOPHOM M MAPTCHORCKOM IPOM3BON-
¢TBax) I MHTeHCHM(PHKALNM IPOLECCOB OKHCHEHWS
TIDAMEHSCTCA KMCHODOMHOE NYThe HAH XyThe 000TalleHHbIM
KHCIOPOIOM BO3IYXoM, KHCI0pon B CMecH ¢ aHeTHIEHOM UC-
TIOML3YIOT TAKXKE INig CBapKH M pe3kn Metannos. npokoe
MpUMEHEHHE KHCIOPOI HAXOINT MPAKTHYECKH BO BCEX OTpac-
JIIX XMMUWYECKOH NPOMBIIITIGHHOCTH. KHCAOpOI HCOAB3YIOT B
neveBHBIX UENAX B MEAHLIMHE (KHUCIOPOAHBIE ITOMYIIKH, KHCIO-
POAHBIE KOKTEHIM B Ip. ).

Bonpocer das konmpoaa

1. Kakue 3eMeHTH OTHOCATCA X XalbKoreHam?

2. Tne pacrnonoxeHbl XabKOTeHE B nepnonmecxon cucTeMe
ageMmedron J. M. Meujgeneesa?

. CKONBKO BAEKTPOHOB B ATOMAX XaAPKOPeHOB HA BHELIHEM
snekTpoHHoM cioe? Kakora ofiasi KOHGhUIYpalia BHEIHE-
ro 3NEKTPOHHOTO CNOSI ATOMOB XATbKOreHOB?

. CKOJILKO HeCHAPEHHEIX 3JIEKTPOHOB HMEWT ATOMEl XATBKO-

reHOB B HEePO3OyXICHHOM COCTOAHHHK?

Kakyio saneHTHOCTE MMeeT KMCTopoa? IloyeMy BANEHTHOCTD

KHCI0POAA ABNSETCA MOCTOAHHON BenudnHOH?

Kaxyto BaleHTHOCTL MOTYT TPOABANTE Cepa, ceneH 1 remnyp?t

. Kaxopa obman dopmMa BOTOPOIHBIX COENMHEHUH 3TEMEHTOB

MICATPYIH XaALKOoreHoB?

. Uto ofpasyeTcd NpH pacTBOPeHUH XUTBKOTeHOBOAODOAOBE B Bone?

. Kak HaznRalTeq XanbKOreHOBOZODOAU LIS KUCAOTH, KaKad 1l
HUX HauOonee cunwHan?
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10.

11
i2.

13,
14.
15.
16.
17.

18,
19.

20.
21.

Kaknpe okCH/IBI XapakTepusl AAS Xanbkoresgos? Kaxkue xucio-
TH HM COOTBETCTBYIOT!

Hanmmare MOAeXyngpaEe H rpaduiecxye DoOpMyER cene-
HUCTON W ceneHonoil xncaoT. Kakaa w3 mux Oomee cuneHas?
Kakue cTenen¥ OKuCACHHI MOXET MMETh KHCROPOI B CBOMX
coeauueHuax? Kakasg 03 creneneli OKHCACHMA 119 Herd HaH-
Honee xapakrtepHa?

Kaxue annotponisie Moguduxkaliuy 06pa3yeT KucIopoa?
KakoBbl ¢u3vyecKue CBOHCTEA MPOCTOTO BELHECTBA KMCnopona?
Kax nonyqaioT KHCIOpod B NPOMBIILIEHHOCTHT

Kakossl n260paropHule cHOCOOH MOMyueHHMI KHcAopoza?

C XaKyMB NPOCTHIMU BEIGECTBAMM KUCIOPOI HENOCHEACTBEH-
HO He B3aumMogeifcrayer?

Kaxue peakliuy Ha3blBAKCTCA PeaKUHAMH FopeHua?

K KakoMy Kaccy OTHOCATCH BEIHECTBA, XOTOpLie 0BpaHD ofpa-
IYVIOTCA TIPM OKMCIEHHH KKCIOPOAOM METAILNIOB M HeMeTanion?
Kaxopa poie XKACAOPOIA B NPHPUAALIX TPOLUeccax?

Kakoe HpuMEHCHUE B NIPOMBIBACHHOCTH HAXORAT KNCHOPOR

Yrpawcrenua u 3a0aun 8a% CAMOCTOAMEALHON padomot

. CocrapsTe YpABHEHMS DEaKiMid, ¢ NOMOLIBYD KOTOPEIX MOX-

HO OCYWECTBHTH CIEIYIOWME ITpeppalieHus:

a) KCIQ; - 0, - CO, - 0, - H0O - 0, —» PO,

6) KNOJ — 02 - Nazoz - 02 e d C02 — CO - CH3OH —3
4 - €O,
S - 80, — SO, —» H,80..

. Hdﬁﬂl’l’l’%, KakKad MaCCa KECAGPoNA BCTYIINIIA B PEAKIHID, eIl

noxyueno: a) 71 r oxcuzaa dbocdopa (V); 6) 4.4 r oxenza yr-
nepona (IV); 8) 4 r oxewna mathug; 1) 4,5 r okenza azora (11),

. Kaxora macca 1 1 cMecy, conepxaiueit 10 of. % ozcua u

90 ob. % xrcropena (H. v.)?
Paccuuraiite, B KakoM coydag BuIDENSETCI BomLule KHCITOPO-
Ia: 11pu pazaoxenuu 1 Moas nepokcrsa pogopoaa H,O, nmm
1 Mone xnopara kanua KCiC,.

. TI70THOCTE CMECH OI0HA £ KHCIOPOAOM O BOAOPCHLY PaBHA

18, HalipuTe, MCXOOH U3 3TOro, oGLeMULIE CcOCTaR CMeCu.

. Kako#l v3 oxcnnos xenesa — Fe,0, viau Fe,0; — Goraue

Kenesom?

. 3anNMIUMTe YPaBHEHHE PEAKIMM FOPEHHS N0 CHEIYIOmNM

NAHHEIM. TTPOCTOE BEILECTRO PEATHPYET ¢ KKCAOPOIOM B MAaC-
COBLIX OTHOHIEHHAX 5 : 2, TIpH 3TOM obBpasyeTcHd OKCHA
JBYXBaneHTHOro MeTanna.

. Hpu norHoM cropaHiiit cePOBOIOPOFA 0bseMoM 11,2 1 (1. ) 8LI-

penuaocs 251,2 kil Tennorsl. QupessmTe, CKOABKO TEILIOTS]
BBIHETMTCH TIPH CXUTRHKH CepOBOIOPONA KOMMMECTBOM 2 MOfib.

. Ilpu nonnom paanoxerun 56,1 r cmecn KCIO; u KMnOy

obpasopanock 8,96 n xucnopona, Onpenennre coCTas MCXOI-
HO# cMecu B IMpougHTax (N0 Macce).
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10. 1pu narpesauwu 245 r OepToONETOBOM CONW ACTHL €& PA3NO-
KUNAch ¢ BBIAEICHUEM KHCTOPORA, 4 OCTABHAS YaCT: COMH —
¢ o6pazOBaHHEM MePXIOPATA KaTud M Xxnopuia kKanus., Ompe-
JenUTe NPOUEHTHOE CORCPXKAHNe NepXIopaTa Kanusd B TBep-
JOM OCTAaTKe, eCod Buienunock 13,44 m xucnopoaa (H. v.).

11. MeTonoM 3neKTpoHHOTO banaHca HaiauTe X03¢hDhHUIHEHTE B
YPABHCHUAX CNEAYIOMHX OKMCAMTENBHO-BOCCTAHOBATEABHBIX
peaknui:

Fe(OH), -+ O, + H,O0 — Fe(OH),,
Cu(NO;)Z — CUO + N02 + 02,
H,0, + K [Fe(CN)¢] = O, + K,[Fe(CN)o] + K,H,[Fe(CN)].

§ 8.5. Cepa ¥ ee paxHeilmHe CoeIHHEHUS

IHonoxenne aeMenTa B neproamIeckoi cucreme 1. H. Men-
Aeneepa. Cepa — 2TO 2JleMeHT, HaXOOAITHHCH B IJIABHOMH NofI-
rpyune V1 rpynnest, B 3-M nepuone. Hopankossli (aroMHAbIH)
HoMep 16. 3apax aapa atoma paped +16. OTHOCUTENBHAS ATOM-
Had Macca npHOMU3UTENbLHO paBha 32.

CTpoeHHE aToMa cepnl U3YUUTE, HCITOL3YS MATEPHAT HO
ofBeil X3PAKTEPHCTHRE XATBLKOFEN0S.,

Duzyueckue ceolicmea

H3pectHpl TpU AANOTPONAbIe MOIMHKAIEN cepbl: POMOU-
yecKas, MiTH Q-Cepa; MOHOKIIMHHAS, WM B-cepa, ¥ IIacTHYec-
Kasi, WM Kayuykonoaobnas. Haubonee yeroituupas monudn-
Kanua — poMOudeckas, HMEHHO B TaKOM BMJE cepa
BCTPEYaETCA B IPHPOIE B cBODONHOM COCTOSHHH. PoMOHyec-
Kasl cepa COCTOUT U3 IMKIMYECKX MOJIEKYI Sg, B KOTOPRIX aTo-
MBI CEpPbI COSAMHAEHE! ONMHAPHBIMH KOBAICHTHEIMU CBA3AMK:

/Sf—-S——S\

S S
Ns—s—s”

PoMmbudecKan cepa — TREDADE KPHCTAJUTHYECKOE BELIECTBO
KeATOTO 11BeTa, HE PACTBOPSETCS B BOME. XOPOIIo PpacTBOPSET-
ca B cepoyriepoxe CS, ¥ HCKOTOPEIX APYTHX OpraHWIecKHX
pacTBopurensx. Temneparypa ImasieHust poMOHUeCKOH cephbl
+112,8°, upH Temneparype +444,6° cepa KMITHAT.

Haxoscoernue ¢ npupode

B niprpoae cepa HaxoauTes KaK B CRODOIHOM COCTOAHHH, TAK
M B BHIE cocaHeHMH, BaxHeH e 13 HUX cliegylomue: FeS; —
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TIMPMT, WK Kee3Hblt (CepHbit) xonuenaH, CuS — MeIHbIit Gneck,
Ag,S — cepeOpsanbiit Gieck, PbS — ceymnosbiit 6neck. Cepa ya-
CTO BCTPEYALTCH B BHIE cynb(ba"ron runca — CaSO,* 2H,0;
MUpabundTa, WK naydeposoi conit Na,S0, * 10H,0; ropekoit
(anrmaiickoit) conu MgSOy, » 7H;0 u ap. Cepa BXOIUT B cOCTaB
He(TH, KAMEHHOTO YIS, COICPXUTCS B PACTHTEJILHLIX W K1~
BOTHBIX OpraHu3Max (B cocrase GeAKOB).

Hoayvenue

Cepy, cOIepXKallyocs B CBOGOIHOM COCTOSIHMM (B BUIE
BK/IOUYEHHKI) B IOPHBIX TIOPORAX, BLIIIABIAIOT U3 HUX B Clie~
LHABHBIX annapartax — asToKIaBax,

B 1a00paTOpHEIN YCHOBUSIX CBODOIHYIO CEPY MOXHO NIOJTY-
YUTh, HAIIpUMED, NTPH C/IMBAKKH PACTBOPOB CEPOBOIOPOIHON H
CEPHUCTCH KMCAOT, TIPH HEMMITHOM CTOPaHHH CePOBOIODOAA:

+4 -2
H,S0, + 2H,S = 38% + 3H,0
S“+4eﬁS°P!l

§t— 2%~ &
2Hs+02—2Ho+2§

S?2_2% ¢ 'F
G, + 48 - 2072

Xumuueckue ceoticrned

Cepa — THOWiIHLIA aKkTRBHBIE HeMeTann, OHa pearupyer ¢
[IPOCTHIMY M CIOXHBIMH BeIUECTBAMU. B XMMHYECKHX PeaKiin-
SIX Cepa MOXeT OBITE KaK OKMCAMTENEM, TAK X BOCCTAHOBHTEIIEM,
ITC 3aBMCHMT OT OKHCAUTENBHO-BOCCTAHOBUTENBHEIX CBOHCTB
BELIECTB, ¢ KOTOPEIMH OHA pearupyeT. Cepa NpOSBAAET CBORCTBA
ORKMCIHTENA TIPH BIAUMOICHCTEBHH C IPOCTHIMY BEINECTBAMM ~—
BOCCTAHOBUTENSIMH (METULIAMH, BOAOPOAOM, HEKOTOPEIMH HEMe-
TallaMH, UMEWIIKMH MeHelyio D0), BoccTapopHTe eM cepa
SIBIIACTCH 110 OTHOIIEHHIO K O0Jiee CHILHBIM OKUCAMTENAM {KHC-
TOPOAY, FAIOreHaM M KMCAOTAM-OKHCITMTEIIM ).

N —28
> 572
—48
'+2% -5 5 § » S*
i} l —68
OKHMCIUTEND BOCCTAHOBHTEND > S*¢
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Biaumodelicmaue cepsl ¢ NPOCBIMI BEIHECMBAMY

Cepa pearupyer
KaK OKUCAHMEND: KaK 80CCMaHOBUMEND:
a) ¢ METaINamMu: a) ¢ KMCTOPOAOM:
C el 22 _ . 442
2Na’ + S° Na,S S* + 0, L SO,
;21 :
Mg’ + §° = MgS 8) ¢ xnopom:
o3l pooF2 -t
2AL° + 38" = ALS,; S°+ Ll = SCl;
0) ¢ yrepozoM: B) ¢ dyropom:
o 41 +6 ~1
CP 450 2 CS,, 8% 4 3K, = SF,
B) ¢ hocdopom: ,
pt3=2

2P° +38° = P,S;;

I) C BOLOPOIOM:
°+1 -2
H,t+8%=2 10,8,

Baaqumodelicmeaue co cnoHcHbMY Belecmaamy

a) B Boge cepa He paCTBODSETCS M JAXe HE CMavYHBAeTCH
BOjIOH;

6) KaK BOCCTAHOBUTENh CEPA B3aUMOICHCTBYET ¢ KHCI0TA~
MH-OKHCTHTENIAMHI (HNO3, H,S0,) nnpu HarpeBaHuu:

g+
S° + 2st04 = 350,T + 2H,0
BOCCTAHOBHTCIR KOHIIL.
S — a5 =8*
§' 4 2 =8"

43
o 46

5 + 2HNO, & H.80, + 2NOT,

BOCCTAHOBHUTCID pa36

+5 t" +6 +4
50 + 6HNO, = H,S0, + 6NO,T + 2H,0:
BOCCTAHOBHTCIbL KOHLI.
B) MPOSIBASA CBOHCTBA ¥ OKHCAHTENA, H BOCCTAROBHTENA,
cepa BCTYNACT B PCAKIIMH JHCTIPOITOPHIHOHHPOBAHHS (CaMO“
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OKHCIEHHSA~-CAMOBOCCTAHORNEHHS ) C PACTBODAMM ILENOYEH TIpH
HarpeBaHHK:
+4

22
35° + 6NaOH £ 2Na,S + Na,SO, + 3H,0

S+2E—»8%|,]2
S0 — 4z > 5|41
Ilpumenenue

Cepa 1IMpoxo TIipuMeHseTca 1A 60pb0bl ¢ BpeaUTEAsIMH
CENbCKOTO XO3AMCTEA, IS ByNKaHHU3ALHH KaydyKa, B IPOM3-
BOICTRE CTIMYEK, TTOPOXA U T. 4. B MeIuTIMHe cepy HCMOIB3YIOT
JUIS JTe4eHMs KOXHBIX 3a001eBaHui.

CEPOBOAOPOL MU CEPOBOIOOPOJIHAA
KHCIOTA

Cepa ¢ BOZOpOIOM 00pasyeT jieTydee COeAMHEHNE — Cepo-
Bogopon H,S. CepoBonopon — 3T0 GeCHIBETHBIN Ta3 ¢ HeNpu-
SITHLIM 3aMIaX0M, SLIOBHT. B ipHpoe cepoBonopon obpasyercs
NIPY THHEHWH GENKOBEIX BEUIECTE, COREPXUTCA B BOAE MHHE-
paTbHLIX NCTOUHHKOB. [TpH KOMHATHOM) TeMIIEpaType B OQHOM
o0beMe BOIBI pacTeopsaeTcd 2,5 obbeMa cepoBoIopoa.

Kucaomno-ocrnoansie céoiicmeq

PacTBOp cepOBOIOPOIA B BONE — CEPOBOIOPOIHAY BOJA —
asaseTcs cratolf IBYXOCHOBHON KHCIOTOM, ITOSTOMY JUCCOLTH-
HUpYVET CTYIIEHYATO:

H,S = H" + HS™ HS™ — ruapocyapdui-uon,
HS <« H' + §* S - cyapdpUI-UOoH.

CepoBomopoiHas KUCI0Ta WMeET Bee ob1ive cBoiicTBA KHC-
not. OHa pearupyeT ¢: a) OCHOBHBIMHM OKCHMAAMA, ) ocHORBa-
HHUSIMH, B} CONAMY, I'}) METALIAMHA!

a) H,S + Ca0 = CaS + H,0

6) H,S + NaOH = NaHS + H,0
H,S + OH = HS + H,0
H,S + 2NaOH = Na,S + 2H,0
H,S + 20H" = 8§ + 2H,0

B) CuSO, + H,58 =CuS + HASCL;
Cu*" + H,S8 = CuS! + 2H

r) Ca+ H,S = CaS + H,T.
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Bce xucasle conM cepoBONOPOHOM KNCIOTE — IMAPOCYAb-
¢$uner, HanpumMep NaHS, Ca(HS), Xopouo pacTBopUMSl B BOJE.
HopMmaibHbie cotn — cymphuabsl pacTBOPAIOTCH B BOAE TQ-
pasHoMy. PacTBOPUMBIME SIBAAIOTCH CYIbGMIB LIEIQUHBIX 1
HeNOYHO3EMENBHBIX METAILIOB, 4 TRKXKE CYABDHMI AMMOHHSA
{NH,),S. Cyrpdhran 0cTaTBHBIX METALIOB B BOXE HEPACTBOPH-
Mbl, 4 CYILQHIBL MEAU, CBUHUA, cepebpa, PTYTU 1 HEKOTOPAIX
JIDYTHX METAIOB (TLAKEIBIX) HE PACTROPAIOTCH JaXe B KUCTO-
Tax (KpoMe a30THOH KMCIOTEI).

HexoToprie cyanbuapt UMEOT XapaKTepyyIo OKPacKy: PbS
# CuS — yepHymwe, CdS — xeirryio, ZnS, MgS — Geyio, MnS
— PO30BYI0. DTO CBOMCTBO MX MCIOAB3YETCA B AHATMTHYECKOM
XMMIM JUIS OTKPBITHS KATHOHOB.

KagecTBeHnoii peakuuesi Ha CEpOBOLOPOIHYI KHCIOTY M €€
PACTBOPHMMBIE COMH (T. €. Ha CYNbpUI-HOH S°7) ABAAETCH B3aH-
MOACHCTBHE MX € PACTBOPUMEBIMM COTSMY CBHHIIA, TIpH 5TOM
BbUIGIACTC 0CATOK cynhhuma cartua (1) PbS yeproro unera:

Na,$ + Pb(NQ,); = PbS{ + 2NaNO,
S* + Pb** = Pbs!

Orucaumenvo-auCccmanOaUMEnbHble CEOLCMEA

B OKHCIATENBHO-BOCCTAHOBHUTE/IBHEBIX PeaKIIiaAX KakK ra3o-
0bpa3HeIf CEpOBOILOPOI, TAK ¥ CEPOROJOPOTHAS KWCIOTA HPO-
ABIIIOT CUIBHBIE BOCCTAHOBUTEABHEDIC CBOﬁCTB&, TaK KaK aTOM
cepnl B H,S HMeeT HH3LLYIO CTeNeHb OKHCISHHMS — 2, 4 FIOSTO-
MY MOXET TOJIBKO OKHCAATECA, DTO OTPANKEHO B HHXKE [IPUBE-
JeHHOM cxeme:

OKuCHEHUE
—8E
—68
—2e
S—z g0 gH gte Ilpenen
- I OKUCTEHHST
Tonuko Tonbko
BOCCTAHGBHTENL OKHCIHTEND
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SIBNAsICH BOCCTAHOBUTEINEM, CEPOBOIOPOI J1ETKO OKUCIIAETCS:
a) KUCIOPOAOM BO3AYyXa:
-2 PR

2H,S + 0% = 2H,0+ 28%  (npwm Henocratke O,)

-2 £ o+4 -2 -2
2H,S 4+ 308 = 2S0,+ 2H,0 (B m3bnITKe O,);

&) 6pomHoi Bono# Bry:

-2 -1 0
H,S + Br) = 2HBr + Sl.
BpoMmtas sona (Br,), HMEIOWIAS KENTO-OPAHKEBBIH 1IBET,
TIpH NRONYCKAHMH Yepe3 Hee CepoBOLOpOia obeciBeYHBACTCH;

B) pacTBOPOM nepmaHraHara Kanus KMnO,:

-2 +7 ) +2
5H,S+2KMnO,+3H,50,=K,50,+2MnS0,+55] + 8H,0

§?T—-2%—-98 5
Mn'” + 58 - Mn"? 1
Tipy nponycK4HMM CEPOBOAOPOIA YePe3 PACTBOD MepMaHnTa-
HaTa KAIKH NPOHCXOIUT ero obeclBeunBaHUE,
CepoBomopoaHas KHCI0Ta OKACHIETCH HE TONbKO CUJIBHBI-
MH OKHCHHTERAMH, TAKHMHA KaK KHCIOPO, TaA0TeHb, DEpMaH-
TaHAT KaJus, HO ¥ Donee cnabplMi, HaIpUMep COJIsIMM Xeliesa
(I11), cepHKCTOH KMCIOTON M T. I.:

10

+3 -2 +2
2FeCl, + H,;S = 2FeCl, + 8% + 2HCI
+4 -2
H,$0, + 2H,S = 358% + 3H,0

Ipumenenue

CeposomoponHas sosa (pacteop H,S B Boe) U3maBHa ApH-
MEHSETCS B MEAMLINHE IS JIEYeHHS PpeBMaTH3MA H KOXHbBIX
3abonepanmit, CepoROMOPOI ABISETCH OIHNUM M3 KOMIIOHEHTOR
MHUHEpANbHbIX BOM.

OKCUALL CEPLI

Cepa ¢ kucnoponom obpasyer npa oxkcuga: SO, — okeMn
cepst (IV) 1 SO, — oxcuz cepsl (V).
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Oxcud cepot (IV) — SO,
(cepnucmoiii eai, ceprucroti anzudpud)
Dusuyeckite cgoiicmea

CepHHCTHIA raz — 3T0 6GECUBETHEIM rad ¢ pe3skiM 3aI1axoM,
anoBiaT. Tidkelee Bo3Myxa Oonee UeM B ABa pasa. Xopollo pa-
cTBopsieTcH B Boge. [Ipu kOMHATHOMH TeMIIEpaType B OTHOM 00Be-
Me BOIBI pacTROpAeTCst 0KOoN0 40 00BEMORB CEPHUCTOTO Tasa, NpH
9TOM OBpasyeTca cepHUcTas Kucaota — H,50;.

Xumuueckue ceoiicmea

PaccMOTpHM KHCTOTHO-OCHOBHBIE ¥ OKMCITHTENBHO-BOCCTA~
HOBUTeNbHbIE cBoOlicTBa 5O,.

Kucromno-ocnoenvle ceoiicmea

CepHUCTHI ra3 — THITHYHBIA KHCHOTHRE okeua. OH B3au -
MOACHCTBYET:

a) C OCHOBaHMSIMH, 0Bpa3ys ABa THUTIA CONeH: KUCble (THI-
POCYABQRATE) N CPelHAC (CYIBDWTLI):

SO, + NaOH = NaHSO, Tinpocynsdut Harpus

SO, + 2NaOH = Na,50, + H,O;
Cynedur HATPHA

0} ¢ OCHORHBIMH OKCHIaMU:
SO, + Ca0 = CaS0O;;, 50, + K,0=X,S0;;
B) ¢ BOHOII;
SO, + H,O= H2503 CepiucTas KUCTOTA

CopHECT2S KMCTOTA CYHIECTBYET TOALKO B PACTBOPE, OTHO-
CHUTCH K JBYXQCHORHBIM KMC1OTAM. YPaBHCHUSA CTYIEHYUATONH |
JHCCOIMALMH CepPHHCTON KHCIOTRY:

H;80;,=H" + HSO,™ — raapocyabduT-HOH,
HSO, = H" + SO;% — cyapduT-HOH.

CepHP[CTaH KHCI0Ta 00MagacT BeeMH ODIIMMM CBOHCTBAMU
KHCHOT.

OKuUCAUMeRbHO-80CCMAHO8UMENbHBIE caolicmBa

B OKHCIHTEALHO-BOCCTAHOBATE ALHLIX TIPOLIECCEX CEPHUAC
ThIH ra3 SO, MOXKET ObITh KAK OKHCARTEREM, TAK U BOCCTAHO-
BHTEIEM, IIOTOMY YTO ATOM CEPBI B 3TOM COSTHHCHHH HMEET IIpo-
MEKYTOUYHYIO0 CTENEHb OKMCIEHHA +4,
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Kak okncmurens SO, pearupyer ¢ 6071ce CHABHBIMU BOCCTE.
HOBHTENAMH, HAPUMED € CEPOBROIOPOIOM:

+4 -2
SO, + 2H,S = 38° + 2H,0 _
Kak soccrarnoBATeds SO, pearupyer ¢ 6o/ee CHABHBIMH

OKHCJIMTENAMHE, HATIPHMED ¢ KMCTODOAOM B [IPUCYTCTBYH Ka-
TATU3ATOp4a, C XWIOPOM U T. .

o +6 -2
2soz+o° £ 250,
—1

+4
SO, + ClI)’ + 2H,0 2 H2504 + 2HCI

Hoayuenue
1) CepHucTbIi ras 06pasyeTca NPy FOPeHUH Cepbl;

-
2) B MpOMBILIIEHHOCTH CEPHHUCTHIH a3 MONYYaoT Ipy 06-
KHre TUpHTa:
+2 -1 o +3-2

4FCSJ_ + 1102 = 2F8203 + 8502

3B naﬁopampnn CEPHHCTEIM Ta3 MOXKHO MONY4YMTh:
a) TPy AeHCTBHH KHCJIOT HA COMH CEPHHCTOH KHCIOTRL;

SO,T

\ H.,O;

0) NpH B3aUMOASHCTEMH KOHIIEHTPHPOBAHHOH CEpHOH KHC-
JIOTHI C TSDKENMBIMM METAIAMM:

NHQSO:; + H2S04 N3.2SO4 + H2803

Cu + 2H,80, £ CuS0, + SO,T + 2H,0

Hpumenenne

CepHUCTHIH aHTHIPUL HAXOAUT NMUPOKOE NIPUMEHEHUE
TeKCTHIBHON NPOMBILIAEHHOCTH VI OTOSIHBAHHKS Pa3IMYHbIX
nagenuid. KpomMe 1oro, ero RCHOML3YIOT AN YHUYTOXEHHS BpEl-
HBLIX MHKPOOPraHKU3MOB. B GONBIINX KOW4YeCTBAX CEPHUCTRI
ras BaeT Ha MOAyIeHNHE CePHOR KHCIOTHI.
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Oxcuo cepot (VI) — SO, (cepnoiii anzudpud)

Duzuneckue ceoiicmea

CepHutit aarrapun SO, — 310 0eCUBETHAN KHAKOCTD, KO-
TOpas NIpH TemilepaType HuXe 17°C npeppaiaercsa B 6enyio
KpUcTATHecKyI0 Maccy. OUeHb XOPOIIO MOTIOIIAET BIATY
{(TUrpoCKOIHYEH).

Xumuneckue ceoicmea
Kucromuo-ocuosunie ceolicmad

Kax TYniuIHbI KUCHOTHLIR OKCAN CepHEIH AHTUAPUA B3aH-
MOICHCTBYET:

3) C OCHOBAHMAMHY, 06pasys Ba THIIA COIel — KMcable (Fug- ~
pocybbaTh) ¥ cpedHue (CyNupaTh):

SO, -+ NaOH = NaHS0, Tapocyandar natpua
SO, + 2NaOH = Na,S0, + H,0,
Cynuar Harpus
6) C OCHOBHBIMH OKCHIAMMU:
80, + Ca0 = CaS0,; Cynvdar kansuus,
B) C BONO:
50, + H,0 =H,50, Cepnas xucinora
QcobBIM CBOHCTBOM CEPHOTO AHTHAPHIA ABIAETCA €70 CIo-
COGHOCTE XODOILIO PACTBOPATBCA B CepHOM KucaoTe. PacTsop
CEPHOrQ AHTUAPH/A B CEPHOM KHCTOTE UMEET HASBAHKE OJIEYM.
Odpazoanue oneyMa: H,80, + #80, = H,80, - nSO,,
Oneym

TIpn n = 1 obpasyioTcs OeCLBETHBIE KPHCTANIB! TUPOCEp-
HOH KUCJIOTEL:

H,S0, + SO, = H,8,0; Tupocepraa kucnota

OxUcaumenbHO-80CCIMBHOBUMEbHBIE CBOTICMBA
Oxcuz cepsl (VI) XapakTepH3yeTes CHILHBIMM OKMCTHTE M-
AbLIMI CBOMCTBAME ((}Gbmﬂo BOCCTaHaBAWBaeTea no SO,
-2 x4
S*g + 2e — S*:4 6 3
§°—6E—>8 i
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Toaynenue

CepHblil aHrgApiI 06pasyercsa MpH OKUCISHHH CePHUCTOTO
rasa:

250, + 0, ==L 750,
Hpumenenue

B uncToM BMAE CepHBIM AHTHADU MIPAKTHISCKOTO 3HAYCHHAS
He pMeeT. OH IONyYaeTes KAk MIPOMEXYTOUHBIH POAYKT NIPH
ApOU3BOACTBEE CEPHOM KHCIOTBL.

CEPHAA KHUCIOTA

Dypsuvecrue capiicmea

CepHast KHCEOTA — 3T0 TAXENAA MACTIAHACTARA KUOKOCTb
6e3 uBeTa U 3an1axa, TUIPOCKOIMIYHA; XOPOLIO PAacTBOPACTCA B
pone. I1pu pacTBOPeHMH KOHUEHTPHPOBAHHOH CEPHOH KMCIO-
THl B BOZE BEIIeNseTcs] 6ONbLIOS KOMNYECcTBO Tellia, H03TOMY ee
Ha0 OCTOPOXHO TPUNUBATE B BoZy (2 He HaobopoT!) U nepe-
MeLIMBaTh PacTBOP.

PactBop cepHOU KUCIOTH B BOAE ¢ conepxanueM H,SO,
menee 70% oGBIYHO HA3BIBAIOT pa3daRieHHoH cepHoil KHCI0TOM,
PactBop cepHoit KMCNOTH B BoAe ¢ copepxanueM H,80, Gonee
70% 0OBIYHO HA3KIBAIOT KONICHTPNPORAHHOMN cepHOM KHCIOTO,

Xumuneckue ceviicmsa
Kuciomno-ocnostste ceolicmsa

Pas0apneHHas cepHAag KUCAOTA NPOSBISET BCE XAPAKTEPHLIE
CBOMCTBA cUNBHBIX KucnoT. Ee auccoumanns (uonusanus)
BHIPAKACTCA CHEYIOUIHM YPaBHEHHUEM!

H,50, = 2H" + SO~
PasGapsieHnas cepHasl KHCHIOTA Pearnpyet:
a) ¢ OCHOBHBIMY OKCHIAMH:
MgO + H,80, = MgSO, + H,0;
6} ¢ ocHopagusmu: H,SO, + 2NaGOH = Na,80, + 2H,0;
B) ¢ conamu: H,SO, + BaCl, = BaSO,d + 2HCI
SOl + Ba* = BaSOd

TIpouecc B3anmoneicTBus HoHOB Ba®" ¢ cynbdaT-noHaMu
SO, npusomMT K 06pazosanio 6eforo HepacTBOPHUMOro oca-
kKa BaSO,. 3710 kagecTBeHHAR peaKuHA HA CyAbaT-HoH.
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Oicumume.d bRO-BOCCMIAHOBUIMEAbHYIE CaolicmBa

B paaﬁaBneHHon H,S80, oxucuTenamu ABNIIOTCS HOHB BO-
jgopona H', a B KOHUEHTPUPOBAHHOH — CYNbOAT-HOHEI $O,-

Housr SO‘1 ARIMOTCA DoMlee CUNBHBIMU OKUCITHTENIAMH,
yeM HoHbl H' (cM. cxemy).

H,50, ]
Pa36amneHHan KoHileutpuporanuasi
+14+6 —2 +1j+6 12
H,i S O, H,is (o, -
3 _ 4
H+ —QOKHCIHTEAD S”’ — QKHCINTEND
* 328 0 +88
2H* + 28 —» H,*T | S (H,8)
| F6E
S > S S
+2&
L 8™ (S0

B paztaanennoii ceproii xuciome pacTBOPAIOTCH METaNNH,
KOTOPHIE B SACKTPOXMMHUICCKOM DAY HANPSDREHUHA HAXONATCH
o Bogopona. IIpn sToM 06pasyrores cynbdhaTel METaNnoB A -
BLIIENACTCS BOROPOA:

Zn+ H2804 = ZnSO4 + HzT

METMJII:I, KOTOpPLIC B ICKTPOXMMHYCCKOM PAAY HANIPDAXKS-
Huil Haxoparcea nocae Bogopona (Cu, Ag, Hg, Au), He pearn-
PYIOT ¢ pas0aBNCHHON CepHON KICROTOMH!

Cu + H,50, =

KOHIEHTPUPORAHHAR CEPHAN KHCNOTA ABMSETCH CHIBHBIM
OKMCIUTENIEM, 0COOCHHE [TPH HarpesaHuH. OHa OKHCTIIET MHO-
THe METAIUILL, HEMETJUIEL ¥ HEKOTOPhIE OPraHHUSCKHE BEIIECTRA.

[Tpu BaarMOIeHCTBUH KOHICHTPUPORAHHOH CepHOl Kuco-
THI ¢ METAUIAMH, KOTODbIE B SJIEKTPOXHMHUICCKOM PSITY HAIIpsi-
JKeHHH HaxomsaTes noche soaopoda (Cu, Ag, Hg), odpasyiorca
CYABGATHL META/LIOB, a TAKKE MPOAYKT BOCCTAHOBJIEGHHSA Cep-
HOH KHcaoTH — SO,.
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bonge aktuBHBIMY MeTamnamu (Zn, Al, Mg) koHUEHTPHPO-
BaHHasl CepHad KMCROTA MOXET BOCCTAHARMMBATECH IO CROBOM-
HOH cepbl KIH ceposoopofa. Hanpumep, npu BlauMoneiicTBHH
CEpHOH KUCIIOTH ¢ HYUHKOM, MATHHEM, ATIOMUHHEM B 3aBHCH -
MOCTH OT KOHLEHTpaHK{ KUCIOTBI OJHOBPEMEHHO MOTYT 0Dpa-
30BBIBATECS pa3iMYHbIE TTPOXYKTHE! BOCCTAHOBIEHHA CEPHOM
KucnotTel — SO,, 8§, H,8:

+6 +2

Zn" + 2H,SO, = ZnSO, + soz’r + 2H,0
i +6 +2
3Zn® + 4H,50, = 3ZnSO4 + 8% + 4H,0

47Zn’ + 5st04 4ZnSO4 + HZST + 4H,0

Ha xonoay KOHLEHTPMPOBAHHAS CEPHasA KMCAOTA NACCHBH-
PYET HEKOTOPbI¢ METAILIbI, HAIPHMED AMIOMUHKI U Xereso,
MO3TOMY €€ NEPEBO3AT B KEICIHBIX IMCTEpHAX:

Fe + H,80, # (na xonony)
KOHIIL.

Kosuentpuposandas ceprad kucaota H,S0, ekucasger He-
KOTOpPbIE HEMETALNE! {CEepy, YIIEpOo ¥ Ip.), BOCCTAHARIHBA’ACH
o okcuna cephl (IV) SO,

+6 +4
s° + 2H,S0, = 350,T + 2H,0,

KOHII.

+6 +4 -4
C® + 2H,80, = 280,T + CO,T + 2H,0"
KOHIL.

Iiosyuenue u npumenenue

B npoMBIIIEHHOCTH CEPHYIO KMCIOTY IIOAYIAKOT KOHTAKT-
HBIM criocoboM. TTpoiizce moayYeHUS TIPOUCXOIUT B TPH CTAIKH:
1. Monyuenue SO, TyTem o0XKHUTa THPHTA:

.
4Fe$S, + 10, = 2Fe,0, + 850,71

2. Oxucnenne SO, B SO, B NIPUCYTCTBRM KaTalKu3aTopa —
okcuaa paHamus (V):

2802 + O¢

V20

250,
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3. Pactropenue SO, B cepHOif KHMCAOTE:

nS0; + H,80, — H,50,+ nS0;

TlonyyeHHEI oleyM NepeBO3AT B KENE3HEIX LluCcTepHax. M3
OJIEyMa TTOMYIAKT CEPHYIO KUCIOTY HYXHOI KOHLIEHTDAIIHH,
TIPHINBAs €70 B BOAY. DTO MOXHO BBIPA3UTh CXeMOM:

H,S80Q, « 50, + H,0 — H,50,

CepHag KMCNoTa HaXoIHUT pasHooGpasHoe IpHMeHeHUe B

CAMBIX Pa3AMYHBIX OBJIACTAX HAPOMHOTO X03a1CcTBa. Ee NCnomb-

3YIOT JIN8 OCYIIKHM TA30B, B iPOU3BOACTBE HPYTUX KUCTIOT, IS
NOAyUeHUs yAOGPeHMH, Pa3nMIHbIX KpacuTenei.

COJHU CEPHOUW KHWCIOTH
Duzuneckue ceoifcmen

Kak nByxocroBHas kucnora H,50, maer aea paga coneid:
cpegHue (cynbtbaTsl) 1 Kucnbte (ruapocynsdarer}. B TBepmoM
COCTOSTHHH MOTYYeHbl AL THAPOCYIRDATE AKTHBHBIX MeTa-
JaoB: KHSQ,, NaHSO, u np.

BONBHIHHCTBO CYilb(hAaTOB XOPOILO PACTBOPHMEI B BOJIE
(Manopacteopnm CaSQ,, eme Menee PbS0, u npakTiiuecky He-
pactBopuM BaSO,). Hekoropsie cynsdathl, coLepKaline Kpyu-
CTAIIM3ALIMOHHYI0 BORY, HA3BIBAIOTCSA KYIIOPOCAMM:

CuS0,+*5H,0  semHbIit KymIopoc,
FeSO,«7H,0 KeJe3HBlI KYIIopoc.

Xumuueckne ceolicmea

Coau cepHOM KMCIOTH UMEIOT Bee o611e CBOHCTBA Conelt,
QOco0eHHBIM ABISETCS MX OTHOLUISHME K HArPEBaHMIO.

Cynnpartsl akTeBHBIX MeTaiutos (Na, K, Ba) He paznarator-
ca gaxe npy 1000°C, a ppyrux (Cu; Al, Fe) — pacnangasworcs
IipH HeBONBIIOM HarpeBaHMH Ha OKCHI MeTauIa u SO;y:

Na,50, %;
Cus0, = Cu0 + S0,

Ilpumenenue

Topskas cons MgSO,*7H,0 n rnayGeposa conb
N2,50,+ 10H,0 npuMeHsioTCs Kak c1abuTensHoe, cynbdar
kansling CaSO, * 2H,0 Mcmonb3yioT Ins M3roTOBAeHHA THIICO-
BHIX MOBA3CK. Haxomsar npuMeHeHue U Apyrue CORH CepHOil
KUCNOTHI,
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15.

. Bonpocet 0an xKormpoan

. OxapaxTepH3yiiTe IOJAOXEHUE CePbl B NePHONAYECKOH clc-

TeMé XuMH4eckux anemenTos JI. Y. Menneneena,

. Kaxne crernenu okMcueHus XapaxTepHbl LIS CEPhl B COEAM-

HeHuax?

. Oxapakrepusyiite dbM3M4YecKHe CBOICTBA Cephl.

. B KakoM BuIe cepa HaxoIHWTcd B npupoge?

. Kax MOXHO MOAYYHTE Cepy B Na00OpaTOPHBIX YCTOBHAX?

. OxapaxTepusyiiTe xuMHYeckKHe cBOHCTBA cephl. TlpuBeaure

MPHMeDHL YPAaBHEHUI pPeakuMid, B KOTOPBIX Cepa UIPaeT Pofiib
OKUCANUTENS, BOCCTAHOBHUTENSA.

. CocTapbTe ypaBHeHMA Peakinii o6pasoBaHisa CepoBOIOpOaa H3:

a) cepsl ¥ BOIOPOMA;
&) cyabnoB XKeneza H CONTHON KMCAOTBE

. Kakopri ¢dn3nuecKie ¢cpoiicTBa ceporoaopona?
. CocTaBbre YPaBHEHUS CTYIIEHYATOH THCCOLMALIHY CepOBOAO-

POLHOH KHCIOTH,

OxapakTepusyiiTe KUCHOTHO~OCHOBHEIE U OKKCIHTENBLHO-BOC-
CTAHOBHTEIBHBIC CBOMCTBA CePOBOAOPOAHON KHCIOTHI.
HaitTe KpaTKylo XapaKTepHCTHKY COAelM CepOoBOAOPORHON KHc-
JOTHI.

Yto aprasgercs KaveCTBeHHOM peéakuMeil Ha cepoBOAOPOAHYIO
KHCTIOTY H €€ PACTBODPHMBIE cOmu?

OxapakrepnsyiTe Ppu3MYecKue CROMCTRA CEPHUCTOrO Tala,
Kax monyyaioT CepHUCTHIH ra3: a) B NPOMBLITIEHHOCTH, 6) B
natopatopun? HanmuiuuTe ypaBHeHUs TPOUCXOIAIINX TIPH
3TOM peakHUi. :

Ilpupenute NMpUMepsl peaKUHH, B KOTOPBIX:

4) CEPHUCTHIHA a3 UrPAeT POk KUCIOTHOTO OKCUAA;

©) CepHHCTEI Tas UTpaeT PONB OKUCAWTENS;

B) CEPHUCTHIIA T'a3 NPOLB/sAeT BOCCTAHOBHUTEILHEIE CBOHCTBA.

. [1e npuMensgeTcs CepHUCTLIA ras?
. Kakosesl duzndeckne B XMMHIeCKHE CBOWCTRA CEPHOIO aH-

ruapuna’?

. Oxapakrtepu3yiiTe GuIdYecKHe CBONHCTBA CEPHOM KKCIOTHL,
. Kakue cBoficTBa MMeeT pasfapieHHas cepHas Kuciora?
, YeM 0BYCAOBNIEHO DAa3NnUyKe OKMCIHTENBHBIX CBONCTE pa3baB-

JIEHHOW ¥ KOHLEHTPHPOBAHHOW CEDHOUN KHCAOTEHI?

. Uem ornnuaercs geidcTBue pasbasneHHOW M KOHUEHTPUPO-

BaHHOH CepHOW KMCIOTHL Ha METANBI?

. Kakum cnocoboM MOnyqanT cepHyK KHCAOTY B IIPOMEBIILTEH-

HocTn?

. Kakag peaxuusa amisgercsl KaueCTBEHHOH Ha cynbdhaT-uoH?
. Ine npuMensioTca cepHad xkuciora ¥ ee conu?
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Jadauu u ynpascuerun d4n camocmonmersiiod pabomue

1. Hanumute opMynsl conelf, KoTopsle MOTYT 00pa3oBaTs ce-
POBOAOPOIHAR KUCHOTA M MeTANNH: HATp#A Na, Kansuuii Ca
M amiOMHHHE Al

2. Hamuuue YpaBHEHKHA PeakilMil NMoaydeHHs U3 NPOCTHIX Be-
WECTB cYNLMUMOB, OTREUAIOIUUK BHCHIHM CTCIICHAM OKUCIe-
HHA 31eMeHTOB 3-ro mepuoga.

3. Beruncnte Macey cynsdinga WHHKA, KoTtopad o0pasyercs OpH
B3auMoneicTeRM 2,24 1 cepoBonopoaa (H. ¥.) ¢ pacTBOPOM
averara LUHHKA.

4. Kaxoe KONHYECTBO CEPHHUCTOIO Tasza MOXHO NONYINTE 13 I T
pyabl, coaepxameit 48% mupuTa?

5. BrluucnnTe MaccoBYIO MO CEpPOBOJOPONHOH KHCIOTHL B
pACTBOpE, NOAYMEHHOM IIpy pacTBOpeHun 44,8 11 (H. y) ce-
popomopoaa 8 20 1 BoAkI,

6. Kakoit obpeM BO3ayXa noTpeOyeTcH IUIM RONHOrG CXKHUIaHUS
3,2 xr cepr? CKOALKO AUTPOB CCPHUCTOTO Tasa npm ITOM
oﬁpa&ye*rca"‘ (Ycnosua HOpMAanbHEBIE),

7. CxOnbpKO TPAMMOE I'MAPOKCHAA KA Norpedyercsa s Moy~
HOH HeiTpany3saund 20 r 5%-ro pacTBOpa CEPHMACTON KHC-
JnoTH?

8. Bpluucnute Maccy oOpasyiolieiicd B YMCTOM BUIE CEPEHI, €CTIH
yepes pacTeop, cojepxkawmuii 1,58 r nepmanranara xanus,
nponycTuny 2,24 1 cepoBonopona B NPHCYTCTBHH cepHOI
KHCIOTH (MPH H. V.).

9. Kakoit 00beM IPH H. V. 33aHHMMAIOT!

a) 128 r 80,7 6) 4 mone SO,? B) 24,08+ 10” Monexyn $0,?

10. CKONBKO IPaMMOB CEPHUCTOrO ra3a BLIASNNTCH OPXA B3aAVMO-
IOedicTBuM 6,4 r MenH ¢ M3GRITKOM KOHLUGHTPUPOBRAHHOH cep-
HOH XHCAOTEL?

i1. Tlocrasere Ko3(pdUUMEHTH B YPaBHEHHUAX CREAYIOMIMX OKUC-

' JTHTEABHO-BOCCTAHOBUTENBHBIX DEaAKIHI:

K,Cr,0; + SO, + H,S80, — K;80, + Cry(50,); + H,0
KMnQ, + S50, + H,0 - K,50, + MnS0, + H,80,

12. Kakyio Maccy cynbhuTa HATpHA HYRKHO B3ATH VIS NONYYCHUSA
561 80, (H. y.)?

13. K pacrsopy 49 r cepHOli KHCIOTH J06aBHnH 45 r reapoKcH-
1a Harpug. Kakas conp odpaszyercsa ¥ KakoBa ee Macca B I0-
Jy4eHHOM pactBope?

14. Kak meiicTByeT pa30aBiecHHad M KOHUCHTPHPOBaHHAA cepHAd
KMCAOTA Ha MarHuil, amoMuuri? Hanuiuvte ypaBHeHus
peakunit.

© 15, 3aKOHYHTE YPAPHEHMUA CISAYIOUIMX DeaKLiHM:
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a) H,S0, + Ag — " 1) SO, + Ba(OH), -

KOHIL,
6} H,80, + Mg — ¢} SO; + Ca0 -
pa3zb.
B) CaCO, + SO, — x) H,50, + Ba(NO;), —
’ I‘) HISO4 + Al -~ 3) HzSO4 + Nazs -
paso. :

16. Ckonbko 20%-it cepHO KHCIOTEI MOXHO TONYYHTE U3 50 Kr
10%-ro omeyma?
17. Kak OCyIIECTBUMTh CAeAYHOLLMe NpeBpailleHHU:

I O |
"H)S0, « 80, « S «H,S— SO, ~» 80O; — H,S0,
L UL ) i

H,50, - ZnS50, —» ZnS CuS Na,80; —» Na,50, —» BaSO,
] .

Hanuuinte ypaBHeHHS COOTBETCTBYIOIIUX DeaKLHii.

18. Kakoe KONHYECTBO CEphl BHIMALET B OCANOK IPH TIPONYCKa-
HEH 11,2 11 cepoBogopona (H. ¥.} Yepe3 pacTBOD, COREPKAILHHE
4] r cepHHCTOM KHCNOTHI?

§ 8.6. O0maa xapaKTepuCTHEA 3J1EMEHTOB NOATPYINbY
azora, A3or. AMmuak. Coan aMMoHua

B rnasiyio MOArpyminy naToH rpymiie BXoAaT asoT N, doc-
dop P, MbpIUbsK As, cypbma Sb 1 BucMyT Bi.

IlepBbIii 351eMEHT JAHHON HOATPYNTIbl — A30T — TUITHIHLIH
HeMeTtal. OH MMeeT 3HaIUTeIbBHO MEHBLIMH PaguyC aToMa U
GONBIIYIO 3IEKTPOOTPULATENBHOCTD, UEM APYIUE IIIEMEHTHI
noarpynnsl, CRepxy BHU3 B TIOATPYIINE OT a30Ta K BHCMYTY
HeMETAIHYSCKHEe CBOHCTBA YMEHBLIAIOTCSA, 4 METALMUYEC
KHE& — YBeAHWYHBATCH. A30T, (hocdop, MBILIBIX ABRIIIOTCSA He-
MEeTALIAMH, 4 CYPbMa M BUCMYT OTHOCATCH K METRILTAM.

Ha BHenIHeM 5JeKTPOHHOM CJIOE 2aTOMOB 31eMEHTOB IO~
rpYMNMb! A30Ta HMEETCs A0 NATh 2JEKTPOHOB (Tabi. 44). Omu-
H4KOBOE CTDOEHKE BHELTHETO JMEKTPOHHOTO CIOS BRIpAXACTCA
oB1ueit GopMynoit #nsnp’, Ile n — HOMEp NEPHOIA.

CTpoeHME BHELLIHETO NIEKTPOHHOTO C/I0S B BUIE KBAHTOBBIX

Si'Y9€eK MOXHO HpeICTaBHTh CIESIYIOLIMM 06pasoMm: np
nst
il
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Tabauya 44
XapakTepacTHKA ATOMOB 3JMEeMEHTOB MOATPYILiBL A30Ta

CumBosn Kondu-
4 TopAd- Fypatu
KoBbIi Hassanwue | Buemuero| Pannyc 250 SneKTIU)OHHoe
anemeHTa | (BaneHT- |aToma, HM ceMeRcTRO
HOMep
Horo) ¢lo4
3MeMEHTA
aToma
N lAsor 2572p? 0,071 3,0 |Ornocarcax
5P |Dochop 35%3p° 0,130 | 2,I" |p-anemenTam,
pAS Mok | 4574p° 0,148 2,0 |rak xax b BaneHT-
5180 |Cypema 5325p3 0,161 1,8 |uOM cioe ux ato-
siBi | Bucmyr - 6326;;3 0,182 1,8 [moB samonHgeTcs
3NEKTPOHAMM
p -TIONYPOBEHE

ATOMBI 2EMEHTOB TIOArPYTHILI 23073 WUMEIOT TPW HeCTIapeH-
HBIX 9JEKTPOHa, TIO3TOMY HX XapaKTepHasi BAICHTHOCTh PaRHA
TPEM.
B aroMax docdopa, MblilibsKa, CYPHMEI H BUCMYTa B BO3-
GYKIEHHOM COCTOAHMN YUCAO HeCHAPEHHLIX ICKTPOHOB MO~
XKeT yBeITHUHBATECA IO TITH BCNIEICTBAE paCHapHBAHUA S-3J1€K-
TPOHOB, ¥ NIO3TOMY OHM MOTYT IIPOSIBIATS MAKCHMANBHYIO
BaJICHTHOCTD, PABHYI) HOMEDPY TPYIIEL, T. €. TIATH:

nd nd
"PITTTT CAGEEER
n 1 +E nsit
E—— 1
nsnp’ ns'np'nd'

HopMalbHOe cOCTOSHME atoMa  BO30YXKIEHHOE COCTOSHWE aTOMa

ATOM a30Ta HE MOXET NMCPEXONUTL B BO3OYXICHHOE COCTOS-
HHE, TAK KaK Ha BTOPOM 3HEPIeTHIECKOM YPOBHE (1 = 2} HET
d-nogyposus. [103TOMy a30T HUKOrAA He IPOSBIAET BANCHT-

"HOCTB, PABHYIO V.

B coenmHeHHAX 3i1eMeHTH! MOArpYIITIEL a30Ta CHIOCOOHEI IIPO-
ARIATE CTETICHH OKHCTICHNS B MHTEPBAJIC OT —3 10 +5, X0Ts A1
CYPBMEI 1 BUCMYTa OTPHLIATEABHEIE CTETICHH OKHCIICHHUA Malo- |
XAPAKTEPHEL,
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Baxueitumne GOpMBI KHCIOTHBIX OKCHAOB 2NEMEHTOB JaH-
Ho# noarpymnsl 9,0, 1 3,05, HM COOTBETCTBYIOT KUCIOTHE
una H2G,; win H,80; ¥ H3O; wm H;D0,:

+3 +3 +5 +5
N203 —rp HN02 N205 — HNO3
A30THCTaR A30THas
KHCIO0TA KHCIIOTA
+3 +5
+3 HPO, +5 HPO,
P203 < +3 P205 < +5
H,PO, H,PO,
DocopHCTHE DochopHble
KHCIOTHI KUCTIOTHI

Jli1s a30Ta U3BECTHBI TOJBKO META-KHCIOTHL, a I IPYrUX
3JIEMEHTOE KaK ‘MeTa-, TAK U OPTOKUCAOTHI:
+H,0
HPO, —_—
Mertagochopras kucnora

H,PO,

Oprodocdopuas KucnoTa

BIeMEHTHI TOATPYIILI A30Ta TaK XK€, KAK raj0re¢Hb H Xallb-

- KOTeHBl, 00pasyloT razeodpalnbie BOMAOPORHbIE COSIHACHNA.

O6utan popmyna atnx coemunenuit IH,;: NH; — ammuaxk,

PH, — ¢octhun, AsH; — apcun, SbH; — ctubun, BiH, —

BHCMYTHH. OJHAKO 110 CBOMM CBO#CTBAM 3TH COEIMHEHNS PE3-

KO OTIHYAIOTCS OT Tal0re HOBOIOPOAOB U XaNLKOTeHOBOOOPO-

JAOB. DTO OTIIMYHE TPOSABIASTCS B KHCIOTHO-OCHOBHOM XapakK-

Tepe MX BOJHHIX pacTBOPOB. BoiHBIE PACTBOPH aMMHaKa M

docduHa npeacTapaAgioT coboil cnabble OCHOBARNA, 3 HE KHC~
JIOTHI: :

NH, + H,0 » NH,OH = NH," +|OH"

Inopokcun

2AMMOHHA

PH, + H,0 = PH,OH = PH," +|OH"

Funpoxeun,

tocdonus

ApcuH AsH,, ctudun SbH, 1 ocobenno Bucmytun BiH,
SIBTISIIOTCS OUeHb MaIOYCTOMYMBBIMH COEMMHEHHSIME, KOTOPHIE
yXe TP KOMHATHOR TeMITepaType pa3iaraiTcs Ha IpoCcThIe
BellLecTEa.

409



A30T

A30T — HEMETAAN TJABHOH MOIrPYNTIs IISATOH TPYIIILL
ATOMHBIA (NOPANKOBBIA) HOMep 7. OTHOCUTENILHAS aTOMHAas
macca 14.

KapaKTepHBIE CTETIEHM OKUCICHNN: |

(3] Lo [+ [*2) (#3] [*4] [+5]

THpumepst
coemunenwit: NH; N, N,O NO N0, NO, N,0,
' Ilpenen
OKHCIIEHHE OKUCJICHHSA
Ipenen roc- : >

CTAHOBNCHMS: —3 0 +1 42 +3 +4 +5

-

BOCCTAHOBIIEHUE

IMpocToee BEILEeCTBO a30T COCTOUT M3 IBYXATOMHEIX MOJIe-
kyn N,.

Haxoxcdenue 6 npupode u noayuenite

B posnyxe comepxuTca okono 78% azora no o6beMy. A30T
BLOSUT B COCTAB OPraHMYeCcKyX M HEOPTAHUYCCKHX CoeanHe-
HMIA: aMMHOKHMCIOT, OSAKOB, HUTPATOB # IID.

B 7a00paTopHY 430T MOAVYAIOT PALIGKEHHEM HRHUTPHTA aM-
moxnsg NH,NOQ, npu HarpeBaHuH'

NH,NO, £ N, + 2H,0
B .‘[IpOMI:I]l[JIﬁHHOCTH A30T IeAVYAIGT U3 XKWAKOT)O BO3AYXA.

JIist 5TOrO BO3IYX NEPEBOIAT B KHAKOE COCTOSHHE, M IIPH TEM-
nepatype — 196°C azoT ucnapsercs.

Duszuneckue ceoiicmea

Hpu ofbuHbIX YeIoBUaX 30T N, — Ta3s 623 11BeTa, 3amaxa
M BKYCa, HEMHOTO JIET4e BO3AYXa, I10X0 PACTBOPSETCA B BOJE.
TeMmeparypa KumeHWsI a3oTa — 196 C. IlpuponHsrii azor co-
CTOMT U3 IBYX M30TomoB: "IN 1 3N,

Aunsurneckue ceoiicmned

ITpr OBBIYHEBIX YCIOBHAX 30T — XMMHUECKH MalOAKTHB-
HOE BELECTBO. DTO OOLACHAETCS TEM, YTO CBA3b MEXIY ATOMA-
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MM B MOJMEKYJIE a30Ta OSCHB NPOYHAR, TaK KaK OHa 06pa3oBaHa
TpeMs IapamMm JEKTPOHOB.

TIoaTOMY 430T BCTYIACT B PCAKIMM TOABKO IIPH BLICOKHX
TeMIIEpaTypax.

B xuMuueckux peakiuax a30T N; MOXeT ObITh ¥ OKHCJIHATe-
MeM, U BOCCTAHOBHTENEM.

A30T N; B3aUMOOCHCTBYET KAK OKHCIUTEb;

a) C BOIOPOIOM:

N) + 3H} m————* 2NH, AwmmMuax
0) ¢ MeTalIaMu;
g 42 3
N) +3Ca’= Ca3N1 HuTpwa, Kanenus

Aot NI B3auMoeHicTBYeT KaK BOCCTAHOBHTED:
a) C KMCIOPOIOM:
o 22
NS+ O} o 2ZNO  Oxcua asora (1)
(Apyrue OKCHALI A30Ta HNPH B3AWMOACICTBHM A30Ta C KHCIO-
POXOM He 00Pa3yTCA);
0) ¢ drropom:
+3 -1
N? + 3F) = 2NF, ®ropua asora (III)

llpumenenue

ABOT SABHACTCA HCXOJHBIM ChIPBEM 1A IIONYUYEHHS aMMHa-
Ka, A30THOM KHCAOTHI M a30THBIX YIOOpeHwil.

AMMMHAK
AMMuak — NH,, oTHocHTeNnbHAas MoNeKynspHas Macca
paiHa 17.
Ioayuenue ammuaxa

B naGoparopili aMMHaK NOAYYaiOT HpH B3aHMOICHCTBUN
xnopuia ammonug NH,Cl ¢ runpokennom kansiuws Ca(OH).:

.
2NH,Cl + Ca(OH), = 2NH,T + 2H,0 + CaCl,
B npoMEBIHAEHHOCTH AMMHBAK FIOIYUAIOT CHHTE30OM M3 a30-
Ta ¥ BOROpOAA: '
t, P Fe

N, + 3H, INH,
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Duzuveckue ceolicmea

AMMHBAK — GeCIBETHRIH Ta3 ¢ Pe3KUM 3aI1axoM, XOpolio
PacTBOPACTCH B BoAe. B oqHOM TWTPE BOIBI IIPY TeMIIEPATYpE
20°C pactBopaeTcs 700 1 aMMuaka. DTOT pacTBOP Ha3bIBaeTCA
AMMMAYHOH BONOI; MJIM HAIDATBIPHLIM CIHPTOM.

Xumunecrue ceoiicmea
Kucaomno-ocHoeHue ceoitcmaa

ATOM a30Ta B MOJIEKYJle aMMHAKa HMEET HEMOUESISHHYIO
SMEKTPORHYIO NIAPY, KOTOPas MOXKET y4ACTBOBATh B 00PA30BaAHHY
JOHOPHO-AKUEIITOPHOI cBs13d. B yacTHocTH, aToM azota B NH;,
cnocofeH IpucoeauHaTs HoH Bomopona H' . BemecTsa, moae-
KY/IBl KOTOPBIX CHOCOOHB NPHCOSAHAATE HOHB BOAOPOA, 00.1a-
JROT OCHOBHBIMHM CBOHCTEAMM (BCITOMHHMTE, YTO BELIECTBA MO~
JIEKYARI KOTOPRIX CIIOcOOHB OTAABAThH MOHLI BOAOPOLA,
ARIAIOTCS KucnoTamu), CrreroBarebHo, aMMuak NH,; obnana-
€T OCHOBHBIMH CBOHCTBAMH:

1) B3aUMOZEICTBYEC aMMHAKA C BOIOIH:

NH, + HOH = NH,OH = NH," + OH"
pH > 7, cpesa mwenovyuas;

O6pa3oBanmne HOHA aMMOHMsT NH; MOXHO TipeicTaBuTE B
BMJIE CIENYIOIIEH CXEMBL:

H H + H +
I | |
H-N: + JH® - |H~N:H| wm [H-N-H
| | |
H H H
2) B3aMMOIeHCTBHE ¢ TATOTEHOBOIOPOJAMM:

NH, + HCl = NH,Cl

Xnopua aMMOHHS (HALIATHIPE)

3} B3aMMOICHCTEHE ¢ KHCIOTaMH (B pesyasTaTe 06pa3yroT-
CSI CPEMHUE U KUCITBIE COMHU):

——— (NH,);PO, ®ocdar ammonus
NH; + H,PO,——— (NH,),HPO, Tuapodocdar ammonna
L (NHOH,PO, Jurnapodocdar aMmorns

4) aMMHaK B3aUMOAEHCTRYET C CONMAMH HeKOTOPLIX METAUIOB
¢ 0Dpa3oBaHKEM KOMILIEKCHBIX COSTHHEHWH — aMMHAKATOB;
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CuSQO, + 4NH, = [Cu(NH,),]SO,
Cynugart terpaammun Meau (I}

AgCl + 2NH, = [Ag(NH,),ICI
Xnopum muasmmin cepedpa (I)

Bce NpHBedeHHBIE BHILE PeaKUMK SBIAIOTCA MPUMEPaMu
peaAKIMi NpUCOeIUHEHNA.

OKHCAUMERbHO-B80CCHAHOBUINEABHBIE CROHCINBa

B Monekyne aMMuaka NH; a30T WMeeT ¢TeneHb OKUCASHMS
—3, MO3TOMY B OKHCIUTEIBHO-BOCCTAHOBHTEIBHEBIX PEAKLIVSX
OH MOXET TOJIBKO OTIARATH AECKTPOHEI K ABIACTCA TOALKO BOC-
CTAHOBHTETEM.

1} AMMMAaK BOCCTAHABIHMBAET HEKOTOPBIE METAJUIBI M3 HX
OKCHJIOB!

-3 +2 t"
2NH,; + 3Cu0 = NIT + 3Cv® + 3H,0
2) AMMHaK okMcageTCs KUCTIopoaoM Oe3 KaTaa|usaTopa go
asoTa:

4NH3 +300 < N“’r + 6H20
3) AMMHaK B IPUCYTCTBHM KaTamH3aTopa OKHCIAETCS OO
MOHOQOKCHIA azora NO:
+2 -2

-3 Pt
4NH; + 50 =—=4NO + 6H,0

COIH AMMOHMUA

Hpﬂ B3aUMOIEHCTBHY aMMHaKa WIK THOPOKCHOa aMMOHHKS
€ KHCIIOTaMHU 06p33y}OTCH COJIY aMMOHHA,

INH, + H,S0, = (NH,),S0,
2NH,OH + H,SO, = (NH,),S0, + 2H,0
NH; + HNO, = NH,NO,

Bcee cofid aMMOHKS XOPOLIO PACTBOPHMbL B Boe. Coyt aMm-
MOHUSA UMET 0611Ke CBOMCTRA conell (B3auMOIeiCTBYIOT CO
LIeIOYaMH, ¢ HEKOTOPLIMY COsIMU, TUIponusyiores). K oco-
ObIM cBOICTRBAM cofeit aMMOHMSI OTHOCSITCS PeaKIUM UX Tep-
MUYECKOTO Pa3jIOKEHUA, KOTODBIE IIPOTEKAIOT [10-PA3ZHOMY, B
33BMCHMOCTH OT XapakTepa aHWOHA, HAIpUMEp:

(NH,),80, = NH,T + NH,HSO,
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-3 +5 o +1
NH,NO, = N20T + 2H,0
e
NH,Cl = NH,T + HCIT
Peaknus p3auMoneicTBEd Ol aMMOHHA CO ICTIOYBIO
ABNACTCS KaTCCTBEHAOH Peakupned HA KATHOH aMmorus NH,":

-
NH,Cl + NaOH = NaCl + NH,T + H,0
NH," + OH =NH,;T+ H,0
Brigenstomiics aMMHaK ONPEASAIOT 1O 3aIIaxy Wi 110
HOCHHEHMIO RIKHOH AAKMYCOROH GyMart.

Hpmenemze aMMUAKA B oLl aMMORUR

M3 aMM#aKa MOAYHA0T a30THYIO KHCIIOTY, THIPOKCH, aM-
MOHMS] (HAILATBIPHBIA CIIMPT), CONM AMMOHHMS H T. 4. Halatbip-
Hulf cmipr NH,OH # namarsips NH,Cl mimpoko npamens-
lorca B MegulinHe, Hutpat ammonug, docdar aMMoHus |
IPYTHE AMMOHUIHEIE CONIM UCTIONB3YIOTCH B CEABCKOM X035~
CTBE B KauyecCTBe yaoOpeHHii.

Bonpocet dan xonmposr

1. Kakie a1eMeHTH COCTABIAKT TMAaBHYK OOATPYIHIY NATOI

rpyrmst?

2. KakoBBl 3aKOHOMEPHOCTH H3MEHCHHS CBOMCTE 3JIEMEHTOB B
TNIOATPYNIE A307a CBepXY BHMAS?

. KakoBa cTpYKTYpa BHeIlIHETO 3IEKTPOHHOTO C10d ATOMOB
9NEMEHTOB MOATPYNNE a30Ta? Kaxue BameHTHOCTH W CTeile-
HM OKHCJEHHS XapaKTepHH AIA HHX B COeJMHEHHAX?

. Tlouemy aToM a30Ta HAKOTAA He IIPOSBIAET BaNTeHTHOCTE,
paeHyvio V?

. Kakopbl Baxuelnine GQopMbl KHCAOTHRIX OKCHIOB 3eMEHTOB
OOArpYNIsE a30Ta H COOTBETCTBYIOIIHX UM FEAPOKCHAOR?

. Kakopri 061128 1 KOHKpeTHBIe HOPMYITEI BOZOPOAHBIX COEIH-
HEeHHI 3I2MeHTOB NOATPYIINH azora?

. B ueM 3axiIi04aeTCS OTITUMME BOOHHIX PACTBOPOR BOLOPOAHEBIX
coenMHeHHA asora U ¢ocdopa OT BOAHBIX PACTBOPOB Xadk-
KOreHOBOZOPOIOB M rajIOor¢HOBOAOPOAOR?

8. JaiiTe xapakTepHUCTHKY JIEMEHTa a30Ta B COOTBETCTBHH C
MOJIOXEHUEM B TIEDHOAMYECKOM CHCTEME XUMHUYECKHX 3ie-
meutos A. . Meuneneesa.

9. OxapaxktepusyiiTe: a) XxapaxTepHble BadeHTHOCTH, 0) Xapak-
TepHbLIe CTETIEHH OKHCIIEHHMA a30Ta. IIpHBeAUTE TPHMEDE! CO-
C,ElI/IHeHHf{ C PA3IMYHBIMHU CTCITCHSIMU OKHUCICHHA a30Ta.

10. Kakoit THIT XMHMUYeCKOH CBI3# B MONeKyne asora?

w

- LY. S
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11.
12.
13.
14.

15.

16.
17.

18.
19,
20.

o~ N ot A W N

10.

11.
12.

Iie a3oT BCTpeYaerca B npypoae?

Kak nonyualor azor: a) B jabopaTopud, 6) B NpOMBILWIEHHOCTH?
Kaxoprl pu3mueckue ceoiictsa azora?

KakoBbl XMMHYeCKHe CROMCTBA a30Ta? B Kaxkux peakumsx asor
MPOARIISET CBOMCTBA OKMCINTENA, B KAKX — BOCCTAHOBHTENS?
Kax MOXHO MONYYUTh aMMHAK: a) B 1afopaTopHH, §) B Apo-
MEBILIIEHHOCTH?

Kaxoew ¢usngeckue ceoifcTha ammuaxa?

KaxoBbl XKMCHOTHO-OCHOBHEIE H OKMCIHTEIEHO-BOCCTAHOBH -
TelIbHbIE CBOMCTBA AMMHAKa?

Kakune conm ofpa3syer aMMmuak?

Kaxas peaxiis ABRNS1ETCA KaUeCTBEHHOM HA KATHOH aMMOHMa?
Ime HaxooAT BPUMeHEeHHEe a3’0T, aMMHaK H COJNM aMMOHHA?

Sadasuu u YRPANCHERUA OAA CAMOCHIOAIMEABHOH paionst

. B uem 3akmioyaercs pa3nuiyne H30TOMOB a30Ta:

UN?

. B Kaxux 06BeMHEIX OTHOLIEHUAX PEArHPYIOT OPYT ¢ IPYIOM

aMMHaK A XJopoBoaopon?

. CMewianu 5 r aMMuaka u 5 r xmoposonopoaa. 9Yro oxalzaroch

B H30BITKe ¥ KAKOBa Macca 3Toro HiabmiTka?

. CocTaBbTe YpaBHEHMS PeaKiMM B3auMONCHCTBUA AMMMAKA C

cepHOil KHCTOTON, Ha3sopute Hx,

. Cocranste GOPMYNE CPEIHMX M KHUCIBIX AMMOHMIAHBIX CONel

CepHHCTOH M CEpOBONOPOIHOI KuchroT. HazoBuTe MX.

. UMeerca cMech TBepabx xnopugoe: FeCl,, AICL, MgClh,,

NH,CI. Kak ocBoboanTs 3TY CMeCh OT XIOpHAA aMMOHHA?

. Beiaucante o6beMbi (TIPH H. V.} a30Ta H BOAODOAA, HeobXo-

lMMble I8 nonyveHud 17 T aMMuaka.

. Kaxoii obbeM aMMMaKa HafO YpOIIYCTHTE uepes (012 M

PACTBOpPA CepHOM KHMCNOTHI, YTOOBI NONYYHTE: a) MYIAPOCYIb-
dar aMMOHHA, &) cyabdaTr aMMonua?

. Ha peakumio ¢ 50 mn pacteopa cynisara aMMOHHS H3IPACX0-

popaHo 30 mn 2 M pacteOopa xiopuaa GapHa. BeIYMCIHTE
MOJIAIPHOCTE PACTBODa CyNbdhaTta aMmoHmst. CKONMBKO rpaMMOB
cynbdaTa aMMOHUR colepxanoce B 1 a1 pacreopa?
Hamumurte ypaBHeHUA PeaKUHN Pa3nOXEHUAA CISAYIOUINX
aMMOHHAHHX coneii: NH,NO,, NH,NO,, (NH,,CO,,
(NH,),80,, NH,CI.

CoenrHeHHEM 3 648 r Mg ¢ azorom nonydedo 5,048 r HuT-
pPHUIa MATHHA. Ham:m’re ero Gopmyy.

Janumure ypapHeHHA TMPAKTHYSCKH OCYLIECTBHMBIX peaxunu.

a) NH,Cl + AgNO, » 1) NH,Q *
6) AgCl + NHNO; »  x) NH; + Cu0 5
B) (NH,),SO, + NaOH — e) NH, + HNO, —
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§ 8.7. ORcHIRI a30Ta. A3OTHAR KHCJIOTA

M3BecTHB HECKOIBKO OKCUHAOB A30T4.

Heconeobpazyrowue oxcudw:  Coneobipasyrouguie oxcudni:

N,O — okeua azora (I) N,O; — okeup azora (I11)

NO — okcuz azora (IT) NO, — okcun azora (1V)
N,0, — aumep oxcuaa azora (IV)
N,0; — oxcup asota (V)

Bce okcunsl azora, kpoMe N,O, siRoBHTHIE BEIECTRA.

Oxkcun aszora (I) N;O — 370 GecuBeTHBIH a3 co cnabuiM
3a0aXOM W CHAIKOBATHIM BKYCOM, XOPOLIO PACTBOPUM B BOIE,
HO He B3auMOoueicTByeT ¢ Hell. TIpH NocTaTOYHO BRICOKON TEM-
riepaType pasfaaraeTcs o YpaBHEHHIO:

IN,0 £ 2N, + 0, + 39 kxar

B cMmecu ¢ xucnoponoM N,O UCOIB3yeTca B METHIUHE LIS
HApKo3a {«BeceNsAIIMits ras).

Hautomnce BaXHBEIMHE ABASI0TCS okewmsl azoTa (I1) u (IV).

Oxkcun asora (II) NO — GecupeTHbIi ra3, He HMeeT 3amaxa.
B Bome ManopacTROpPHM, OTHOCUTCH, KaK H IN,O, K HeconeoG-~
pa3yommM okcuaamM. Okcun azota (II) NO obpasyeresa Ha aszo-
T4 H KUCIOPOIA ITPH CHBHBIX JEKTPHYECKHX paspanax {Ha-
IIPHMEp, BO BpeMs IpPO3bl B BO3AYXE) WIH TPH BBICOKOIR
TeMIIEpaType: '

N, + 0, £ 2NO

B naGoparopuu oxcug asora (1) monygator, Hanipumep, npy
B3aHMOJEHCTBHY MeqH K pa3OasneHHON a30THOH KHCIIOTH:

+5 +2 +2
3Cu’ + 8HNO, = 3Cu(NOQ;), + 2NOT + 4H,0
pasf,

Oxcup azora (II) B IPOMBIIILICHHOCTH MONYYAOT KaTalim-
THYECKHM OKHMCIIEHHEM aMMUaKa M MCIIOIB3VIOT LIS HOayJe-
HUS A30THOH KHCHAOTHI:

t, B kar. *2-2

-3
4NH, + 50} =====4NO + (H,0
Oxceup azota (1I) Ha BO3AyXe NETKO OKUCSIETCS 10 OKCHIA
azota (IV):

2NO + 0, = 2NO,

Oxceng asora (IV) NO, — A10BuTEIA ras Oyporo uBera, MMeer
XapakTepHbIR 3amax. XOpoluo pacTBopsieTcs B Boae. OKCUI
azoTa (IV) gpngercs ¢cMelIAHHBIM OKCHIOM, KOTOPOMY COOTRET-
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CTBYIOT ABe KUcroTH: asotuctass HNO, u azornag HNO,
INoaromy Baanmonel‘ixcmue C BOROMH nponcxonm TIO YPaBHEHHK):

2No2 +H0= HNo2 + HNO
AsoTHcTasg Asoma;x
KUCHOTA KHCIOTA

TIpu B3anmoneiicTBun NQ, ¢ BOIOI B IPUCYTCTBUHA KUCITO-
poma (Ha Bos,uyxe) 00pa3yeTcs TONBKO a30THaA KUCAO0TA:
+5 -2
4NO2 + 0," + 2H,0 « 4HNO,

IIpu pactBOpeHHE NO, B menoun, HanpuMep NaOH, o6-
pasyiorca IBE CONY (HUTpaT ¥ HHTpHT) ¥ BOJA:

+5

21\102 + 2NaOH = NaNo2 + NaNQ, + H,0
Hutput Hurpar
HATPHA HaTpua

B u3bnitke Kicnopona obpasyercsl TOABKO HHTPAT HATPHSL
+5-2

41\102 + 4NaOH + 0! = 4NaNO, + 2H,0

Huxe 22°C Monexyast okeuna azota (IV}Y NO, nerko coenyi-
HSIIOTCH 1TOMAPHO K 00pas3yioT GeClBETHYIO XKHUIKOCTh COCTaBa
N,0,, xoropas npu oxnaxaeHuu 1o —10,2°C npespaiiaercs B
OeCIIBETHBIE KPUCTAJLILL.

B natopatopuu NO, MOXHO IOXYYUTH NIPH B3aUMOnEit-
CTBHMM, HATIPUMED, MeJH ¢ KOHNEHTPUPOBAHHON a30THOM KHc-
JIOTOM:

+5 +2
Cu’ + 4HNO, = Cu(N0;), + 2NO T+ 2H,0

B nnpoMsimnrensocTd NG, HOMy4aoT IyTeM oKHCTeHuns NQ
KHCIIOPOAOM U Jajce MCTIOABIYIOT ANS MGAYUCHHS a30THOH
KMCJIOTBL.

Oxcan aseta (HI) N,;O; — 270 TeMHO-CHHAA XKUAKOCTE,
HBNAETCH KUCTOTHRIM OKCHACM, ITpy B3AHMOAelicTBHY C BOMOH
oDpa3yeTcs a3oTHCTasg KUCTOTA:

N;O; + H;O = 2ZHNG,

Orkecun azota (V) N,O; — becripeTHBIE KPHCTALIEL, XOPOLID
PACTROPAIONIHMECS B BOIE C 09Pa30BAHKMEM A30THOM KUCICTHL
N,0O; + H,0 = 2ZHNO,

N,0; 1 N,Os pakTHyeckoro NpHMeHeH s He HMEIOT.
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A30THASN KHUCIOTA
Duyzuneckne ceolicmea

AsorHas kucaota HNO, — GeciiBerdast KMAKOCTb, HMEET
Pe3KUii 3amax, JerKo UCHApAeTCsH, KUIMT [IpH TEMIIEPATYPE
83°C. IlpM nonmagaHKUy Ha KOXKY A30THAsl KMCIOTA MOXET BhI3-
BaTh CHJIBHEIE OKOH (Ha KOXe o0pasyeTest XxapaKTepHoe Xe-
TOE MATHO, €70 cpa3y Xe CIeIyeT NPOMBITE BOJIBIITHM KOJIHYE-
CTBOM BO[BI, @ 3aTeM HeilTpanu3opath cogoit NaHCO,}), C
ponoit HNO, cmemmupaetcs B MOOBIX COOTHOUIEHUAX.

O0bIyHO NPUMEHAEMAd B Ta00PaTOPHK KOHIEHTPHPOBaHHAA
A30THAA KHCIOTA CONEPKUT 63% HNO, ¥ uMeeT NI0THOCTE
1,4 r/cm’. TIpM XpaHEHHH JOBONBHO JIETKC, 0COGEHHO Ha CBETY,
paiaraeTcs No ypaBHEHHIO:

4HNOQ, = 2H,0 + 4NO,T + 0,7

Brimensiiomuiics ras NO, oKpallHMBaeT a30THYIO KHCIOTY B

OVpBIii I[BET. _
Xumuvecxue ceoiicmsa

Kucaomuo-ocnogHbie ceolicmea

A30THAA KKCTOTA — 0HA K3 HaHOOoNee CUILHEBIX KHCIOT. B
BOJHBIX pacTBOPEX OHA NOMHOCTBIO IUCCOLHHPOBAHA Ha HOHBILL

HNO, = H" + NO;.
Kax BCe KUCIOTR], OHA PEarupyeT:
a) ¢ GKCHIaMH METamNIOB!

MgzO + 2HNO, = Mg(NQO,), + H,0
MgO + 2H" = Mg*" + H,0;
6} ¢ OCHOBAHMSAMH!
Mg{OH), + 2HNO, = Mg(NG,), + 2H,0
Mg(CH), + 2H" = Mg®* + 2H,0;
B) ¢ coitAMH Bonee crabbIX KUCAOT:
Na,CQ, + 2HNQ; = 2NaNO, + CO,T + H,0

OKuciumensHo-g0CCIMaHOBUMEeNbHbIE CBOLICMEBA

AsoTHasg KUCHoTa ARNAETCS OFHMM U3 CHABHEHIIMX OKHC-
Jutenei. Ee oKMCRMTENBHO-BOCCTAHOBHUTCABHBIE CBOUCTRBA
06ycno13ﬁeﬂbs NPUCYTCTBAEM B MONeKyne HNO, atomMa azota s
BBICIiIEl CTeneHn OKUCaeHUsT N B COCTaBe KUCTOTHOTO OCTAT-
xa NOJ. OxucnnrtensHble CBOACTBA KHCIOTHOro ocTaTka NOY
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3HAYHTEILHO CH/IbHEE, UeM MOHOB Bogopona H', moatoMy azor-
Haf KHCAOTA B3AaMMOIEHCTBYET ITPaKTHYECKH CO BCEMH MeTal-
JIaMH, KpoMe 3070Ta Al i IUTATHER Pt, HaXOomAIMMuUCs B KOH-
e psla Hanpsxedunit., Tak KaK OKVMCJIHTENEM B HNO3
stpngioted uoHs NO3, a He HoHEL H, TO Tipu B3aMMOJeHCTEHN
HNQO; ¢ MeTannaMH NMpakTHYeCKH HI/IKOl"Ha He BIIEJIsSieTCH
sogopoa. Hutpar-uonst NO; 1npu e3aumMoneiictsun HNO; ¢
MeTALTaMM BOCCTAHABIUBAIOTCA TeM TIoaHee, YeM Oosee pas-
GapiieHa x1cAoTa M YeM Gollee akTHBeH MeTann. Ha crenyio-
1eH cXeMe TOKA3aHO, KaKue MPOAYKTHE MOTIYT 00pa3oBaThes
TIPH BOCCTAHOBIEHNH HN03:

+Ie
HNGO;, +38

: SO N+2 ——» NO

NS +4§__ _____b N,0
L R —— N,

+8e —3 45
m-——* NH, wm NH,NO,

Kounuentpupoeantas HNO,; npu B3auMOneiicTBUA ¢ Hau-
6oitee aKTUBHEIMHY MeTaimTaMt (o Al B pAIy HATIDSDKEHMI) BOC-
cranabnusaetca 1o N,G. Hanpumep:

+5 +2 +1
10HNQ, + 4Ca° = 4Ca(NO,), + N,OT + 5H,0

KonuentpuposanHag HNO, npu B3auMOZEHCTBAN ¢ MEHES
akTUBHBIME MeTaltaMu (Ni, Cu, Ag, Hg) BoccTtasasnumpBaetcs
o NO,, Hanpumep:.

+5 0

+2 +4
4HNO; + Ni = Ni(NO;), + 2NO,T + 2H,0

AHANOTHYHO KOHUSHTPUPOBAaHHAS a30THAL KHCIOTA pearu-
PYET ¢ HEKOTOPLIMU HeMeTalliaMi. HemeTann npu stom okuc-
JISIETCS IO OKCOKUCIIOTHI, Hanpnmep:

SHNO3 + P? = HPo3 + SNOZT + 2H,0

CrenyeT OTMETUTE, 4TO KOHIleHTpUporanHasgs HNO, nacci-
BHpYyeT Takue Metannsi, kKak Fe, Al, Cr. CyiuHocTh maccubu-
POBAHUA 3aKTIOYACTCA B 00PAZOBAHMY Ha MOBEPXHOCTY METAN-
la TOHKON, HO OYeHb TUIOTHCOH OKCHAHOH TNIEHKH,
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MpPefoXpaHsIoIIe METATUT OT JanbHeHIIETO B3aNMOIEHCTBIS C
KHCIOTOM;, HANIpUMEP:
3Al + 12HNO, = A(NO,), + + 9NO, + 6H,0
Pazbarnernasd HNO,; pearupyeT ¢ Haubolee akTHBHEIMH

meTaamu (1o Al) ¢ oOpasoparinem amMraka NH; vau HUT-
pata amMorua NH,NO, (NH; + HNO, = NH,NO,):

+5 +2 -3 +5
IOHNO; + 4Mg" = AMz(NO,), + NH.NO, + 3H,0
Ilpy B3auMoAeHCcTBHN pa3BaBlieHHOM A30THOM KHUCIOTH ¢
MCHEe aKTHUBHLIMH MeTaJUIaMH 06pa3ye'rcsi OKCPI,U, azora (I1) NO:

+5 0
8HNO, + 3Cu = 3Cu(N03)2 + 2NOT + 4H,0

TaxnM xe oOpasoM pasbasiendas HNO, szanMozneiicteyeT
¢ HEKOTODBIMH HCMGTEJIJ’IHMI’I'

2HNO3 +§'= H;,;so4 + 2801

Hoaywenue

B nabopaTopuM a30GTHYIO KHCIOTY MONYYAI0T TIPY B3aUMO-
JeHCTRIH Ge3BOAHBIX HUTPATOB C KOHIIEHTPHPOBAHHON CepHON
KHCAOTOM:

Ba(NOQ,), + H,80, = BaSO,J + 2HNO,

B npoMBIINEHHOCTHA NOMYICHHE A30THON KMCIOTH MIET B
TPH CTATHH;

1. Oxncienve aMMHMaKa g0 okcmaa azota (11):

+2 -2

-3 P
aNH, + 50, 22U 4NO + 61,0

2. Oxucnenne okcuna azora (II) B oxcna azora (IV):
42 =2 +4 -2
2NO + O,° = 2NQ,
3. Pacreopenue okcraa azota (IV) B Bome ¢ M30BITKOM KHC-
FOpOaa:
+5 -2
4N02 + 2H,0 + 0,’ = 4HNO,

DToT CNIOCOD NOMYYCHUS A30THOI KMCIOTH ObUT NTPeLIOXKeH
pycckuM HuxeHepoM-xaMukoMm W, U. AunpeessiM B 1916 @

Hpumenenue

A30THYIO KUCJIOTY NTPUMEHSOT IS NOJYYSHME a30THBIX
yaoOpennii, NeKAPCTREHHLIX W B3PLIBUATHIX BELISCTS.
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Coau azomnoi xuciomet

Cony a30THONH KMCIOTL HaskBaloTcs wurpaTamu. Hurpa-
ThI KA, HATPHA, AMMOHHA ¥ K/IBLIMSI HA3BIBAKOTCSH CENHT-
pamut: NaNO; — Hatpuepas cenutpa, NH,NO,; — aMMuayHas
CeuTpa U T. 1.

CenuTphl IPUMeHAIOTCS KaK MUHEPaIbHbIC a30THBIE YA00-
PEHMS, TAK KaK a30T SABISIETCS OEHUM U3 OCHOBHBIX BJIEMEHTOB
ITHTAHMS DACTEHHH.

Bcee cosm a30THOH KHCIIOTH XOpPONIO PACTBOPAMEI B BOIE.

Hurpatel, o6pa3osaHHbIe cNabbiMM OCHOBAHHAMMU
(NH,NQO,, Cu(NO,), ¥ 0p.), THAPONIM3YIOTCS, IOSTOMY UX BOE~
HbIE PACTBOPHI HMEIOT KHUCITBI XapakTep cpeAsl:

Cu(NO;), + H,0 = CuOHNOG, + HNO,
Cu’ + H;0 = CuOH" + H*, pH<7

Cony a30THONH KHCIOThI, KAK M OHA CaMa, ABJSOTCA CHTh-
HBIMM OKHCAHNTEIISIMHE.

ITpy HarpeBaHWK BCe HUTPATHI PAIIATAI0TCS C BhIICNEHEM
KHCJIOPO/a, XapakTep APYruX IPOLYKTOB PA3NOKEHMSA 3ABUCHT
OT MIONOXEeHUS METALNA B DALY HaTpsXeHHH;

+3 [
= flo Mg —  MeNO, + O,T
+5 i+ orMg go Cu S 0
MeNO, - *  MeO + NO,T+0,T
\ rtocne Cu " g
*  Me’+ NO,T+ 0,7
Ipumepst:
+5-2 4o
2NaNoO, = 2NaNo2 + 0,
+5.2 £
ZZn(NO3)2 =27n0 + 4N02T + 0,7
+1 45 -2 1

MgNO, = 2Ag’ + 2N01T + 0,07

Bonpocel 04 voumpoan Co

1. Kaxne oxcuanl a3ota BaM u3secTHBI? Hazosure KaxIpiit ox-
CHO. YKAXHTe BATCHTHOCTE ¥ CTEHEHE OKMCJIEeHHH 23074 B
KAXAOM OKCHIE.

. KakoBHl §usnuyeckne cBOHCTBA OKCHUIOB a3ot1a?

. Kakoil oxcun a3oTa mpuMeHseTCa B MeJMUKWHe I Hapko3a?
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. Kak mony4aoT oKCHIL a3oTa?

. Kakophl dusnueckHe CBOMCTBA A30THOM KHCHOTHI?

. OnuiuuTe XUMHYECKHE CBONCTBA 830THONH KHCIOTHL,

. Kax MoxHO NONYy4YUTh a30THYIO KHCNOTY B Jabopatopun?

. BripasuTte XUMHUECKMMH YPABHCHUAMU IPOLECC ITONMYYEHUs

a30THONA KUCHOTH B IIPOMBIIINEHHOCTH.

. Te NpUMEHAIOT A30THYIO KUCAOTY?
. Kak HazbiBawTCA cony a30THOHN KHCIOTH M Tle OHH NpHMe-

HsoTea? Kakue NpooyKTet o6pa3yioTes IPH TepMHYECKOM
pasioxeHHH CONEd a’30THON KucnorTe?

Jadauu u ynpaxcuenun 048 camMocHoAmeAvHol paGoms

. nnuunp ¢ okeuaoM asora (1) 6sin 3akpuIT mnacTHHKOM. Kak

TONBKO IMACTUHKY CHHNM, B BEPXHEH YacTd MUAMHApA NO-
ABUIHCE Oypbie napel, YeMm 310 oGbacHAeTCA?

. HampinTe ypaBHeHHEe peakUMR MEXIY OKCHIOM a3ora (IV)

H BOZo#. Kak NPOUCXOOUT H3MeHEHHe CTEMEeHH OKHCIEHHS
3NeMeHTOR B 3TOH peakuun? Uto B peakuyn gBIAETCH OKHMC-
JMUTENEM, YTO — BOCCTAHOBMTENeM?

. Cocraesre YpABHEHHA PEaKUUK a30THOH KHCAOTHL C OKCHIOM

xene3a (1II), ruapokcuaoM LMHKA, KapGOHATOM KanbIlKs.
CKOnBKO MoONel a30THOW KUCITOTHI PACXONYETCA Ha PeaKLH|
¢ 10 F XaXREOFO K3 3TUX COeAMHeHHA?

. CocTaBbTe ypaBHEHHA Peakilvit OKMCISHHA CBHHIA M cepel-

pa pa3GaBieHHOW a3OTHOM KUCITOTOMH, 3Had, UTO CBUHEN
oxucasgercsa 1o Pb™, a cepebpo — o Ag'.

. CocTaBkTe ypaBHEHHE peaklWM OKHUCTIEHHA KoDanesTa KOHIEH-

TPHPOBAHHOM A30THOM KHCNOTOH, MPUHUMaA BO BHHMAHMeE,
Y10 00pa3yercs CONb TPEXBAIEHTHOIO KOOanLIa.

. Cepuncran xucenota H,50; okucaseTes a30THOM KUCROTOM

1o cepaoi xucnoTsl H,SO,. TIpH 310M a30THAs KHCIOTZ BOC-
cTaHaBausaeTed 10 oxkewaa azora (I}, Cocrassre ypaBHeHHE
peaxkiuny.

. Pazbapnennad a3cTHasa XHCAOTA HA XOJICOY OKHCIHET CEPO-

BOZOPOI A0 CEPHI, & CAMA BOCCTAHABAMBACTCH 10 OKCUIA a30-
Ta (I1). CocrasuTe ypaBHeHME peaxknul,

. Cxonuxo FHTPOB ¥ MoOJeii aMmuaka Tpebyercs ang rnoyiyye-

HMA 6,3 KI a20THOH KHCAOTH, CUMTad NOTEPM B NPOH3BOI-
CTBE paBHbIMH 5%?

. Kakoit o6bem ! M pacTBopa rUipOKCHIA HATPHA TpebyeTcs ang

Hedtpannzausd 30 Ma 2 M pacTBopa a30THOH Kuchoter?
PacxkaneHHmH yroiex, 6poleHHBI B KOHUEHTPUPDOBAHHYIO
A30THYIO KMCAOTY, IIPOSOIKAET [OPETh, NPH 3TOM BbiIERAET-



csg Bypuii Tas ¥ ra3, obpaszyolni ¢ H3BeCTKOBOH BoIo
Ca(OH), Genwrit ocagok. Hanuviuure ypaBHeHus peakuui,
11. HuTpar aMMOHHS MOXHO MOJAYUHTE B3aUMOAESHCTBHEM HUT
pata Kaiblius ¢ kapBouaroMm aMMmound. CoctassTe YPaBHo
HHE 3TOH peakliMid M yKaXuTe, MOYeMy OHa HAET O KOHLA.
12. HanummuTe ypagHeHMe peakuuil cielyIONIUX NpeBpalteH i

NH} _'“_—"NH4NOI _—"NH4OH Nzo —— Oz

l

LiN <—— N, ——> NH, —— NH,NO,—+*NaNO,

S

NF, NO —— NO, —— HNO,~— Cu(NO,},

13. KakoBpa maccopas Joiad Kaxao#d 13 obpasyolluxca Conei,
ecnnt yepes 300 r 5,6%-ro pactBopa rMAPOKCHIA Kaiud Ipo-
nycTunu 3,6 1 okcuna asota (IV)?

Teer Ne 14
oo TeMe: «Cepa, a30T H BX COeTHHEHUA»
{Yucro npasuavisix omeemos — 13)

Bapuant |

1. KaxoBa kondurypanns BHEIIHETO 2JieKTPOHHOIO CJIOS
aToma asoTa?

@A 2.522p; ® 2522;;;
% %ﬁgpﬁ © 33
i

2. B KakoM U3 YKa3aHHBIX COeAMHCHIH CTeNEHE OKKCASHHS
aToMa ceph! S paBHa +47?

® Al(SO;), ® CuSO,
FeS, ] K,SG,
i) Li,S8

3. B Xak¥x M3 yKa3aHHBIX peaKilui a30T N, HIpaeT poib
BOCCTAHOBUTENA?
@& N;+0,=2NO ® N,+3Ca=CaN,
6Li+ N,=2LiL;N @ N, + 3H,=2NH;
@ N, + 3F, = 2NF;
4. C KakMM# U3 YKa3aHHLIX BEUISCTB B3aMMOMEHCTBYET
cyIRUI HaTpus ¢ ofpaszoBanneM cynbtbuna ceunua (11)?
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@  Pb(CH,CO0), (® Pb
Pb(NO,), @  PbO
@  Pb(OH),

5. C xaKMMH M3 YKa3aHHBIX BEIIECTB B3aUMOOCHCTBYET
KOHLeHTpHpoBanHas HNO, ¢ o6paszopaHuem NO,?

@® Cu ®  Ba(OH),
ZnO © CuSO,
@ As

6. Kakue 13 yKa3aHHLIX peaKLiMii ABISIOTCH K&UCCTBEHHDI-
MM peakiyAMM Ha HOH aMMoHua NH,"?

NH,NO, = N, + 2H,0

NH,NO, + NaOH < NH,T + H,0 + NaNO,
INH,CI + Ca(OH), < 2NH,T + 2H,0 + CaCl,
INH; + H,S0, = (NH,),50,

ANH,; + 30, = 2N, + 6H,0

7. C Kak¥M M3 YKa3aHHBLIX BEIUeCTB peaTupyeT pasoaBieH-
Hasd cepHast KucaoTta?

DO @& 6

@ Hg ® ALDO,
BaSO, @ Cu
@  ZnCl

8. Kaxue u3 yKa3aHHBIX 1ap BELLECTS MOXHO HCIIONB30BATh
I TOMyYeHUs oKcupna azora (IV)?

@ NO,O, ®  Zn, HNO, (pa36.)
® Cu, HNO, (xouu.)© N;, O,
@ NH?u 02

Bapuaur 11

1. Kaxopa xoHbuUrypaluus BHCUIHETO JMEKTPOHHOIO CA0A
aTOMA CEPhI CO CTCIIEHBIY OKHCACHMS —27

383" ® 353
% 383 ©  484°
@ 4sd4p’
2. B kakoM COCOHHEHHUHN CTCACHD OKHMCICHUSA aToOMAa a30Ta
papna +3?
@ Cu(NO)), ® NH,CI

® NO, ©  Ca(NOy,
@  Cr(NOy),
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3. B xakux M3 yKa3aHHBIX peakiiii cepa Urpaert pojb BOC-
CTAHOBHTEAA?

@A S+Cl,=8Cl, ® 2Li + S=LiS
® S+ 0, + 80, ) 5+ 3F, =SF;
@ 2A1 + 38 = AlLS,

4, C kaXMMH M3 yKa3aHHBIX BelleCTR B3aUMOOeHCTBYET
okcug zzoia (IV) ¢ obpa3oBaHHEM TOABKO HUTpPATa HATPHA H
BOIBI?

@  NaOH ®  Na,S
Na,S0, @  Na,0
@  NaOH, O,

5. C xakuM M3 YKa3aHHBIX BelSCTB B3AUMONEHCTBYET KOH-

LUeHTpHpoBaHHad kucyora H,S0, ¢ o6pasosaHueM SO,?

® Cu0 ® Cu(OH),
Ag ®  BaCl,
@ Ca

6. Kaxue us YKa3aHHBIX peaxuuﬁ ABIKIOTCA Ka49CCTBCHHbBI-
MH peaKIIHAMH Ha cyab{aT-uoH?

@& S0, + Ca(OH), = CaS0, + H,0
®  H,80,+ BaCl, = BaSO,J + 2HCI -
SKNO, + 2KMnQ, + 3H,80, =

= SKNQ, + 2MnS0, + K,S0, + 3H,0
®  Na,S0, + BaCl, = BaSO,J + 2NaCl
@  CuSO, + Ni = NiSO, + Cu

7. C KaKKMM M3 yKa3aHHBIX BEILCCTR pearupyet KOHLEHT-
pupoBanHas HNO, npu o6bsMHEBIX yeroBusax?

@  NaOH ®  PbSO,
Cr O R
@ Cu '

8. Kak#e W3 YKa3aHHBIX N1ap BEIIECTB MOXHO HCITOIL30BATD
LTt IONYYCeHMS oKenaa cepsl (IV)?
@ S, 0, - ® CuS0O,, NaOH
®  Cu, H,80,(pas6) @ Hg, H,SO, (xouu.)
@ Mg, H,80, (pas6)

§ 8.8. ®ocdop u ero coeuHennn

@ocdop — BIEMEHT MNIABHON MOATPYIIIHL MATOH TPYIINEI,
HAXOUWTCH B TPETheM nepuone. Ero rmopsaakosslit Homep — 15,
OTHOCHTelIbHASA aTOMHasa Macca — 31,

XapakrepHEIE CTeTIeHH OKHCICHHUS:
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—3 (bocdhun PH;, docdumne: metannos: Na,B Ca,P,, AIPuap.);
0 (npoctoe Beurcetso dhochop P);
+3 (oxeun docdopa (III) P,0O,, dochopucTas kucioTa
H,PO; 1 ee conu — GochUThL; raioreHUIH K CYashuab oc-
dopa (111));
~ +5 (oxeug docdropa (V) P,Os, docdopras kucinora H,PO,
v e¢ ConH — hocdartsl, ratoreHrAbI M cynbduasl hoedopa (V)).
HaubGonee ycroitunpa mis pocdopa cTeneHb OKHCIeHHS +3.

Haxoxcoenue ¢ npupode

B zemuoi kope conepautes okoao 0,12% (mace.) docdopa
B CBA32aHHOM COCTOSHUM: B BHIEE coueil. OCHOBHOE IPHpoIHOe
coenpHeHue — ocdar kansmusa Ca;(PO,),. Kak Munepan ox
HOCHT Ha3BaHHe GocHOpHT H 06pazyeT KPYITHEIE MECTOPOXIIE-
HuA. JpyriM pacipocTPaHEHHBIM MUHEPATIOM, COIepXaIuM
thocdop, ABNgETCK ANATUT, KOTOPLIH IIPeACTaBIAET coB0ii Goc-
¢aT KanblMA, CBA3aHHBIHA C XJTOPUIOM KATLUNS (XAOPANIATHT)
M (PTOPHAOM KalbITHd ((QTopanaTur).

®ochaT KATsIHA COISPXKUTCH B KOCTHX BCEX MO3IBOHOYHBIX
H 00YCNOBNHBACT UX POTHOCTE.

Hoayuenue

CrobomHeIi pocdop noayyaloT B 31eKTpUISCKHX Teyax 623
JOCTYIIA BO3ayXa H3 docdara Kaasilusa, CMEIINBag ero ¢ nec-
KOM ¥ yriaeM. IIpy npoKalMBaHUM 3TOH CMECH CHagaia npo-
KCXOIUT BeITecHeHHEe oKeHaa ¢pocdopa (V) ua docdara oxen-
JoM KpeMHuA (I'V):

Ca,(PO,), + 3Si0, & 3CaSiO, + P,0,

Yrmepon (Yronk) BOCCTaHABIMBaeT okcHi (ocdopa (V) mo
ceoGonHoro docdopa:

P,0, + 5C = 2P + 5CO

CyMMapHoe ypaBHeHHe Tpolecca noaydeHus gocdopa
MOXHO 3aIMCaTh Tak:

Cay(PO,), + 38i0, + 5C = 3CaSiO, + 2P + 5CO

Duzuneckue csoiicmsa

Ipocroe semectBo docdop MoXeT CYIIECTBOBATh B BHAL
HECKONBKMX aJTOTPOoNHEIX Moardmukaruii. Bee onu npeacras-
JII0T COOOH TBEpiible BEIECTRA KPUCTANIMIECKOrC IH aMOp-

426



tduoro crpoeHus. Hanbonee H3IBCCTHEIMH M VCTOAYHBBEIMHM MO-
JiadukaimsaMu docdopa apngroTes 0enblit, KpacHBIHA M uepHBIii
dochop.

besmiii docdop nMeeT MONEKYIAPHYI0 KPHCTALTHYECKYIO
PeLIeTKY, B ¥37aX KOTOPOH HaXOIATCA YeTHIPEXaTOMHEIE TCTpa-
agpuyecKie Monekyar! P,. Ha Bosgyxe 6entiii hocop OuicTpo
OKMCIISIETCS H IIPH 9TOM CBeTHUTCH B TeMHOTE {«thocdops B 11e-
peBOIIE € FPeuecKOT0 O3HAYaeT «CBETOHOCHLIN» ). B Bome Genbri
tdocdop HepacTBOPHUM (€10 XpaHAIT IO CROEM BOIBI UIsT 3aLLH -
Thi OT OKMCJICHHS), XOPOIIO PACTBOPAETCA B CEPOYTIEPOIE.
SIBNACTCH CHJIBHBIM SIOM, JA%Ke B MaJbIX J03aX (IeCATHIE JOMH
rpaMMa) JeHCTBYET CMEPTENIBHO.

Hpu Harpesanuu Ge3 mocTyma Bosayxa no 250—300°C Ge-
NIt hocdrop npeBpaunacTest B KpacHhIi.

Kpacuslii docdrop npencrasnger coboil HeopraHUYecKHit
MOJIMMED, B KOTOpOM OonbLIGe UMCTO aTOMOR ochopa craza-
HBI JPYT C APYTOM B LIEIH, KoJblia M T. I. I'lo cBoiicTBaM pe3ko
ommyaercs oT Genore docdopa: He CBETHTCA B TCMHOTE, HE
DPacTBOPSAETCH B CEPOYTIIEPOAS, HE SIOBUT.

IIpu Harpesanuu o 200°C nom oyeHb BRHICOKHM JaRICHHEM H
Genblit, 1 KpacHEHT (ocdop npeppaluaroTces B YepHslit docdop.

Yepustii octop no BHEDIHEMY BUY NIOX0X Ha FpaduT, sB-
JngeTcd TOIYIPOBOIHUKOM, ITo ¢Boell ¢cTpyKType YepHLIii hoc-
dop, KaK ¥ KpacHEIi, ABISETCH HEOPIraHHIeCKUM IOTUMEPOM.

Xumuueckue ceolicmsea

Haubonee xuMuuecky aKTUBHEIM sBaseTcs Genslif dhocdop
(B ypaBHeHHAX peakLy ¢ yuacTHeM Benoro docdopa ero dop-
MYJIY AJ15 IPOCTOTH 3anuckiBaloT Kak B, a He Py, TeM Gosee, uto
AHANOTHYHBIC PEAKLIHH BO3MOXHBE H € YIACTHEM KpacHOoro Joc-
dopa, MOEKYIIPHBIH COCTaB KOTOPOTO HeonpeneacHeH). Doc-
(bOp HEMOCPEACTREHHO COSIMHSIETSA CO MHOTUMHU MPOCTHIMK H
CAOMHBIMA BeliecTBaME. B xuMpueckux peakuusx docdop,
KaxK ¥ a30T, MOXKET OBITh 1 OKHMCJHTEAEM, 1 BOCCTAHOBHTENEM.

Kax oxueanrenss Gochop B3aUMOIeHCTBYET ¢O MHOTHMU
MeTauiami ¢ obpasoBanueM Gochunos, HanpuMep: :

-
2P + 3Ca = Ca,P, ‘@ocua xansins

P + 3Na = Na,P Poodra HaTpud

ObpaTyTe BHHMAHHE, UTO HEIIQCPENCTBEHHO ¢ BOIODPOAOM
docdop NpakTHYECKH He coeMMusgeTCs {OTIHYHe OT a3oTal).

Kaxk BoccTanosuTe b hocdop B3aUMOASIICTRYET C KMCITIOPO-
JIOM, FAIOTEHAMH, cepoi (1. e. ¢ Hoee BIeKTPOOTPHLIATEIBHEL-
MY HeMeTamnaMu). [IpH 3ToM B 3aBMCHMOCTH OT YCIIOBHH TIpO-
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BeASHHA peaknHuil MOryT o8pa30oBhIBATECH KAK COCLHHEHHS
docdopa (I11), Tak u coenuueHuA Gocdopa (V).

a) Ilpu Melte HHOM OKMCIEHHM KIIH IIPH HEIOCTATKe KHC-
nopona dochop oxuensercsa Ao okcuaa docdopa (I1I), wiu
&ochoprcToro anrunpusa P,0;:

+3
4P" + 30, = 2P,0,

IIpu cropanuu dochopa B M36bITKE KUCTOpOna (MIH BO3-
ayxa) obpasyetcs okcHa docdopa (V), umm (GochopHEni aH-
ruapun P,O;:

a +35
4P0 + 502 - 2P205

6) B 3aBHCHMOCTH OT COOTHOWICHUS PEArenTOoB NpUY Blav-
MoneHcTBul dhocdopa ¢ rasoreHaMut 1 cepoit o6pasyoTcd co-
OTBETCTBEHHO TAJIOICHUbI ¥ CYABDHILI TPeX- ¥ MATHBANIEHT-
uoro ¢ocdopa; HanpHaMED:

2P + 5 Cl, (u36.) = 2PClIq Xoopua docdopa (V)

2P + 3Cl, (wenoer) = 2PCl;  Xmopun docdopa (ITH

2P + 58 (m36.) = P,S; Cynahus dochopa (V)

2P - 38 (uemoct) = P,S, Cynedun docdopa (111

CrelyeTr OTMETHTD, YTO ¢ HoIoM Gocdop obpasyer TOIBKO
coenrHerue Pl

Ponb Bocerarorutena Goedop urpaet 1 B peakiMax ¢ KHC-
JIOTAMH~OKMCIHTEAAMI:

— ¢ pa3GaBIeHHOH a30THOH KMCTOTOH:

3P + SHNQ, + 2H,0 = 3H,PO, + 5NOT;
— € KOHLEHTPHPOBaHHOU a30THOH KHCIOTOM:
P + 5SHNO, = H,PO, + 5NO,T + H,0;
— C KOH]_IeHTpHpOBaHHOH CﬁpHOH KMCIOTOIH:
2P + 5H,80, = 2H,PO, + 550,T + 2H,0

C mpyrumu kucnotamu hocdop He B3aUMOAEHCTRYET.
TIpu HarpeBaHWH ¢ BOOHBIMM PAacTROPaMU weAcuei docdop
NOIBCPTACTCS TMCHPOTOPUMOHEPOBAMRI0, HATIPHMED:

-3 +1
4P" + 3KOH + 3H,0 = PH,T + 3KH,PO,
8P + 3Ba(OH), + 6H,0 = 2PH,T + 3Ba(H,PO,),

. Kpome ¢ocduna PH, B pesynrrare aTux peakiiuii oGpasy-
0TCA costid Pocdoprosamucmoti kucaomst H; PO, — runodoc-
TR, B KOTOPBIX docdop MMEST HeXapaKTepHVIO CTeleHb
okucacHus +1.
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Ipumenenue gochopa

OcHOBHAg YacTh MPOH3BOANMOro B MHpe hocdopa pacxo-
IlyeTcsl Ha Npou3BoAcTBo (GochopHOH KUCIOTHI, U3 KOTOROiT
TIONYYaT YIOOPCHU | IpYTHE MpoayKThl. KpacHwi dochor
HUCIIOAB3YETCH TIPM M3TOTORACHUM CIIMYEK, OH CONEpPXKHUTCA E
Macce, KOTopasi HAHOCHTCS Ha CITHYEeYHYI0 KOpoOKY.

ODOCDOHH

Hawxbonee n3pecTHEIM BOAOPOIHBIM coenutenneM Gocho-
pa asinsietcs pocdhun PH,.

Hoayuenne

Brnue 66In paccMOTPEH CIIoC0o0 MoyyeHud GocdhHHa MpH
B3aUMOJIEHCTBIHH (hochOpa © BOAHBIMH PACTROPAMHU LHEI0Ueit,
Jpyro#t ciocod — gelicTBUe CONAHONH KHUCAOTHI Ha (hocduabl
MCTAJUIOB, HAIIPHMED:

Zn,P, + 6HC1 = 2PH,T + 3ZnCl,
Duzuneckue ceoicmen

PocduH — GeclIBETHBIH ra3 ¢ YeCHOYHBIM 3aI1aXOM, OMEHb |
ATOBUT. XOPOIIO PACTBOPHM B OPTAaHMYECKHX PACTBOPHUTENSIX.
B oTiinuMe 0T aMMHAKa MAMOPACTRBOPHM B BOIZE.

Xumuneckue ceoiicmsa

1. Kucaomuo-ocHosubie ceolicmaa

Bynyyu MaaopacTROpUM B Bone, hocduH obpasyer ¢ Hei
HEYCTOHYMELIM THAPAT, KOTOPHIH TIPOABISAET 0YeHb ¢1adble oc-
'HOBHBIE CBOMCTRA:
'PH; + H,0 » PH,+H,0 = PH," + OH™ (K, = 4+ 107%)
(PH,OH) HOH
tdbocdonua

(cpaBHuUTE ¢ KOHcTaHToM guccouraudu NH,OH, xotopas pas-
Ha 1,8+ 107°). Cosmn docdorus PH; 0GpasyeT ToNBKO ¢ Haubo-
JIge CHIIBHBIMU KHCHOTAMM:

PH; + HCI = PH,C] Xnopun docdoHuA
PH; + HCIO, = PH,CIO, Tepxnropar bocdonus
2. Oxuciumensio-60cCManoeuUmensibie Ceolicmead

Kak u asor B aMmmuake NH;, docdop B moiexyne dochuna
PH; uMmeeT HU3IYIO CTeNeHE OKKHCHAeHU —3. OnHako s $oc-
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dropa 5Ta cTeneHs OKHCHAEHUS MEHEe YCTOHTHEA, YeM JUIH 330~

Ta, 102ToMY docdun mpoaenaeT Ooiiee APKO BLIpAXKEHHEIE BOC-

CTAHOBUTEAbHBIE CBOHCTRA, YeM aMMmuak, Tax, dhochun npu

remiiepatype okono 150°C caMOBOCIIIAMEHARTCS Ha BO3IYXE:
a+5

=3 i
2PH, + 40, = P,0; + 3H,0

CDOC(IJHH BOCCTAHABIHWBACT COJIM HCKOTOPBIX MallQaKTHEHBIX
METaJJI0B J0 CBOGO}leIX METaANOB, HAIIPHMED.
-3 +1 +5
PH; + 8AgNO; + 4H,0 = H;PO, + 8Ag" + SHNO,

Ipaxtuieckoro shavenyus GochUH He MMeeT.

OKCHABlI U KUCIOTbl ®OCDOOPA

Maocdop 06pasyeT oueHbL GOABIUOES THCIO PABIMYHBIX OKCH-
noB U xucnoT. Cpeay HHY HanGonee yCTOHYNBRIMH SRIIAIOTCS
okcHz ocopa (V) v cooTBeTCTRYICHIAA eMy opTodiocdopHad,
wid docdopnag, kucnora H,PQ,.

Oxcun docopa (V), van gocopantii anruapsn P,0); — Ge-
e nmopoulok, 0e3 zamaxa. Ilo cRoeMy XapakTepy SBIgeTCH
THIM4SHBIM KHCIOTHRIM oxcHoM. TIpy pacTBopeHMi B BOJIE IH-
paTUpyeTCa ¢ 0OPA3OBAHKEM CIASTYIONINX KMCHIOT:

P,0; + H,0 = 2HPO, MeTtadocdopras KicaoTa
?,0; + 2H,0 = H,P,0, Nupodocdopuan {mubocdop-
Hasd) KHCHOTa

P,C; + 3H.0 = 2H,PO,  Oprodocdopnas (ocdop-
HasA) KHCIOTa
Kak kucnotasiit okcua P,0 B3anMoZeCTBYeT ¢ OCHOBA-
HWSIMH H OCHOBHBIMH OKCHAAMH, HaIIpUMep:
P,0; + 6NaOH = 2Na,PO, + 3H,0
P,O; + 3BaO = Ba,(PO,),
Ipy B3aumoneilcTeri P,O5 Co en09aM B 3aBHCHMOCTH
OT COOTHOIISHHS PeareHTOB MOI'YT 0OpA30BLIBATECH HE TONREKO
CPEIHHE, HO ¥ KMCIBIE COTH:
P,05 + 4NaOH = 2Na,HPO, + H,O
P,O; + 2NaOH + H,0 = 2NaH,PO,
Xota B P,O, docdop nMeeT BRICHIVIO CTEIIEHD OKUCIEHHS
+5, okcug octopa (V) He NpoABIAET CKOMBKO-HHUOYIEL BBIpa-

JKEeHHBIX OKUC/IUTEIbHBIX CROHCTB, TAK KAK 3TA CTENeHb OKHC-
Jenus 1 ¢ocdopa OUeHb YCTOHYHBA.
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Oxeng docdopa (V) SBIASTCT HPEeKPacHbIM BOIOTIONIONIA-
OLKUM H BooooTHAMAIONHM cpeacTsoM. Ha atoM ocHoBaHo ero
HCITONb30BAHHE B DKCHKATODAX (COCY,EEEIX 14 BREICYLLIMBAHHS
BEILIECTB), NPH NPOBEIEHHH PeaKIUil neruapaTaliy U T. 1.

@ocopras (oprodocdopuan) kucrora H,PO, — Geciiper-
HOE KPMCTAMTHYECKOE BEIIECTRO, TITABALLIEECH TTPH TeMITepaTy-
pe 42°C, oueHs xopouo pacTopuMoe B sone. Poctophag kuc-
10Ta ABNSETCA TPEXOCHOBRHOW KWCIOTOH cpenHeil cunel. Ee
rpagruteckas popmyna:

' ‘OH
|
HO—P—-OH
[
O

B BOIHBIX pacTBOPaX JUCCOLUHMPYET CTYIICHYATO:

1-g ctynens: H;PO, = H' + H2P04, K,=7,5107%

2-1 crynens: H,PO; = H' + HPOI, K,=6,2-107%

3-a ctynens: HPOZ™ = H' + P03~ K;=5,0+1075,

KoHcTanTel BTOpOil 1 TpeTbeil CTyneHeﬁ AMCCOUHALMMY
OY¢HB MAJTbI, TOITOMY B PACTBOPE drocdopHoit KHCIOTH Npe-
obnanaior monsl H' u H,PO;.

B naGoparopun H,PO, nonysaioTr okuciacHneM ¢ocdopa
pas3GaeireHHOM a30THOM KMCIOTOH {cM. cBolicTBa ocdopa).

B npomernnnennoctd Hy;PO, 1ony4aioT skeTpaknionnnm Me-
ToAOM, 0BpaGaThIBas IPHPOIHEBIE (OocdaThi CepHOIt KUCIOTOH:

Ca,{PO,);, + 3H,80, = 2H,PO, + 3CaS0,,
a TaloKe TepPMHYECKUM MeTOIOM, BOCCTAHABIUBAS IIPUPOIHEIE
ocdatsl mo cecbontore docgopa (cM. noayaeHHe hocdopa),
KOTOPBIH 3aTeM cxMTatoT ¥ o6padyiowuiica npd atoM P,0;
PACTROPAIGT B BOJE.

Gochoprast KUCIOTa 06ranaeT BceMu 0BIIUMI CBOITCTBA-
MH KHCIOT, 0IlHAKO OHA 3HAMUTETHHO cliadee TAKUX KUCHOPO -
COIEPXKANTAX KHCIOT, KAK CepHasl 1Y azoTHad, B ommane or
ITUX KHCIOT docdopHasg KMCI0Ta He 0013 14eT TAKKE CKOAb-
KO-HHOYIb 3HAUMTEABHEIMY OKHCIMTCNBHBIMA CBOHCTBAMM
{YCTORYMBOCTD CTEIICHH OKHCAeHM +3 v (socdopal).

Ipunienenue gochoproii xucrome:

ITomuMo npousBoacTBa yEoOpenuii (eM. naxee), docdop-
HYIO KHUCAOTY HCTIONB3YIOT NIPH M3TOTORISHUHT PEaKTHBOB, MHO-
TMX OPTAHHYEeCKKHX BellleCTB, JUIS TTOYYEHHS KaTaliu3aTopos,
1 COMANMS JAINHTHEIX TIOKPHITHH Ha MeTannax, B hapMalieB-
THYECKOI MPOMBIIUIEHHOCTH W T. 11, 431



COJIU ©OCO®OPHOU KUCHOTHL

Kak tpexocHosHas kuciaota H,PO, o6pasyer Tpu paga coneit:

cpeftue (HOpMalbHbIE) COMH — thocdaTet,

KHUCIble comd — ruapodochaTel B qurHapodgochaTe.

Tak, HanpyuMep, npy HelTpanuszauuy hochopHOt KHCTOTHI
€IKHM HATPOM B 3aBHCHMOCTH OT MOJISIPHOTO COOTHOLICHMS
KACAOTBI M HET0YH MOTYT MIITH CHEAYIOUIHEe PeakKlkK:

H,PO, + 3NaOH = Na,PO, + 3H,0

®ochar HaTpHA

H,PO, + 2NaOH = Na,HPO, + 2H,0
Iiapodocdar narpus

H,PO, + NaOH = NaH,PO, + H,0
Auruapodocdar natpus

DBosiBIUMHCTBO cpenHHX coneit — thochaToB — HepacTBOpU-
MO B Boe. McxnouenueM sSIBISIOTCA JMLIb (ocdarsl menoy-
HBIX METAJUIOB H aMMOHHA. MHOTHe Xe Kucnsle conu gocdop-
HOM KHCTOTHL XOPOLLIO PACTBOPSTIOTCS B BOAE, IpiieM Hanbomnee
PACTBOPVMBIMM ABIIOTCA HTATHIPOHochaTH,

PactsopuMEle B Boge conit ¢ocOpHOH KHCIOTH HOABEP-
raroIcs 'BApONH3Y, KOTOPBIH CAEIYET paccMOTpeTh 0cobo, T. K.
BOIHBIE PACTBOPHI CPEAHKX ¥ KUCIIEIX CONeil MMEIOT, KaK 3TC HU
VOUBHTENEHO, MPHHIIMIHUANBHO PA3HEINH XapakTep cpersl, g
WITKCTPAITHN DpuBeaeM sHaYeRW pH 1%-Hbix BOHBIX pacTBO~
pPOB Pa3s:HuIHbIX HATPHERBIX coslel pochOpHON KACIOTHL:

Consp ° Na;PO, Na,HPO, NaH,PO,
pH 12,1 8,9 6,4
Xapakrep CunsHoule- CnaBowe- Crnabokucias
CPeJIBL AoYHAad - AOYHAA -

PaccMOTPUM CHavala THAPOIH3 cpenueii cotu — docdara
uatpus. [lepras (ocHOBHAs) CTYMEHb FTHAPOIN3A BLIPAXKAETCS
CREAYIOWMMM YPaBHEHAMM:

Na,PO, + H,0 = Na,HPO, + NaOH
PO} + H,0 = HPO} +{OH |

Oopasyrowuiica mpu ryapoadae uod HPQO; npakTHieccKu
He AHCCOLMMpPYeT Ha MOHBI (CM. KOHCTAHTH! AMCCOIIHAITHHT
H;PO,), noatoMy xapaxrep cpeasl onpeneaoT voHst OH™, 1

cpe/ia BOOHBIX PACTBOPOB CPeIHMX (PocdaToB SBIACTCA CHIb-
HOMEA0YHOH,
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TIpu reaponnie raapodocdator Ha mepsait cTymeHy obpa-
3y10TCH IMTHIpOoQoCcdaT-MOHB, YTO BHIHO M3 CIEAYIOLUIMX
YpaBHEHHMI:

Na,HPO, + H,0 = NaH,PO, + NaOH
HPO} + H,0 » H,PQ; +

OGpasyomuecs Houbl H,PO,” 3aMeTHO AMCCONMUUPYIOT!
H,PO; =[H'|+ HPO;™. Ipngioiwuecs IPOAYKTOM STOMH JHCCO-
LAAIUMH HOHBI BOAOPOIA YaCTHIHO HEUTPaIH3yIOT MoHbel OH™,
o6pasyolMecs IIPY T'MApOIH3e, 1 I03TOMY cpela rapogoc-
daTos anserca caabomenoaHo.

Yro kacaerca aurdgpodiccdaTos, 70 B HX PaCTBOpaX Haps-
Iy € THIPOJIN3OM:

NaH,PO, + H,0 » H,PO, + NaOH
H,PO; + H,0 « H;PO, + OH"
HIOET IPOLECe THCCOHALINY AMruapodochaT-HnoHOB:
H,PO; = H' + HPO;~
IIpuyem BTOPOH DPOLECC ITPEBATMPYET, TO3TOMY BCC HOHBE
OH™ (nponykT rHaponK3a) hedTpaniaylored noHamu H (fpo-

JOYKT BHCCOUHALMU), a U3DBITOK NOCHEAHNX 00YCIOBIHBACT
CHa0CKHCIIBIH XAPAKTEP Cpeabl PACTBOPOB TUTHAPOdOCchaTOB.

POCO®OPHDBIE YIOBPEHH A

Docdop, Kak H a30T, ABIIETCS OJHUM U3 TeX BIEMEHTOB,
KOTOpbIA HeoOXOIuM fuis TuTaHud pacTeHni. TToaroMy Hapsa-
IIY C A30THBIMH B CEIBCKOM XO3SHCTEE LIMPOKO UCTIONB3YIOTCS
¢ochophrie yaobpenns. B xavectBe yRoOpeHUS MOXHO KC-
TOAL30BAThH JUITE BOMOPACTBONMMBIE COEMMHSHUA. B CBA3M ¢
3THM OCHOBHas 3a7aya npy npousboacTee pocdopHEx yaobH-
peHHil — TpeBpalllcHue HepacTBopuMoro docdaTta Kanbius
{ccHOB2 OCGHOPUTOB H ATATHTOB) B PACTBOPHMBIE KHCIBIE
docdars.

Baxueitinee pocdoproe MPHepaisHoe ylo0peune — cynep-
doedrar (1iu pocToit cynepdiocdaT), KOTOPH mony4dawoT 0b-
padotkol mpupofnstX GocdopHTOB CePHOI KUCAOTON:

Ca,(PO,); + 2H,50, =[Ca(H,POy), + 2CasS0, )

O6pasyoniasaca cMech CorepxUT auruapodocdar kaneuus,
KOTODBIH XOPOLIG PACTBOPUM B BOLE, M CYIBDAT KaNbUMI, HBis~
ouHiica fecnonesHbM «DanIacTOM».

Jist nonydeHud aeoiiHoro cynepdgocdara M3 NMPHPOIHOTO
docdoprTa BHLIENLIOT cHavana GocQGopHYIe KHCIOTY 1O pe-
KLU .
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Ca,(PO,), + 3H,S0, = 2H,PO, +3CaS0,

{M3BRITOK)

3aTeM MOoMyYeHHOH KUCIO0TOH 06paGaThIBAIOT HOBYIO MOP-
Mo dochopuTa:

Ca,(PO,), + 4H,PO, = 3[Ca(H,PO,),

HHorna GochopHYI0 KUCTOTY HEATPaNM3YIOT TMADOKCHAOM
KJIBliMs, [PH OTOM MONYy4aeTCs) TaK Ha3rBaeMbiil PeIvifiMTAT,
KOTOPBEA TOXE ABJIALTCS XOPOIUIMM YIOOPEHHEM:

H,PO, + Ca(OH), =|CaHPO, 21,0

CaHPO, nioxo pacTBopsieTcA B BOAE, HO I0CTATOYHO XOPO-
IO PACTRBOPHM ITPH €TO BHCCEHHM B KHCJIBIC ITOYBHL.

B nocnentee BpeMs WHMPOKOE PACTIPOCTPAHEHHE MONTYIAIN
CI0XKHBIe (CMelIAHAbIC, KOMILICKCHbIe, KOMOHHHPOBAHHEIC) YI00-
PEHMA, COASPXKAIIME HECKONBKO HeODXUINMBIX PACTEHHIM 27e-~
MEHTOB.

BaxuelinmM u3 Hux spiasercs ammodoc, KOTOPBIA coaep-~
KUT 230T ¥ ¢hocdop M obpasyeTcs IPH B3aUMOACHCTBIH aMMI-
aka ¥ docdopHOi KHCIOTHL

NH, + H,PO, =|NH,H,PO,
INH, + H,PO, =|(NH,),HPO,

Takum 06pazoM, amMmModoc IpeacTapiaseT coboif cMech FHI-
po- 1 purrapodocdara aMMOHUS.

Csecns amModoca ¢ kandiiHo# cenutpoit KNO, HaspisaeT-
¢ aMMoOCcKoH. ITO yIoOpEeHNE CONEPKHNT Bee HauboNee He-
QOXGIMMBIC PACTEHUAM MTUTATENBHEIS 2NEMEHTH — 230T, Gac-
¢op ¥ Kanuii.

Bonpocbt daa konmpois

1. Kakne crefieHd OKHCICHUA xapakTephbl oas docedopa? Ka-
Kas cTeneHb OKMCAeHWs Haubonee yoroifuwpa?

. HazopuTe Baxueliiue JIpUPOIHEIE coeluHednd docdopa.
Kax 3 oTux coenvneHuit noayuawt docdop?

. Kakoppl BaxHedme asuoTponyele Moanduraivu dochopa?
B yeM ux oTnuuue apyr ot npyra?

. IIpy B3aUMONEHCTBHY ¢ KAKMMH DeulecTRaMy (pocdop Brlc-
TynaeT B POJIM OKHCIUTeNA? BOCCTAHOBHTEIR? M OKHUCIUTE-
A5, ¥ BOCCTAHOBHTENN?

. KaKue ABa crocoBa roaydenns gochuHa BaM M3BeCTHERI? LI'ro
OH TpeacTtaBaser coboit no ¢u3znuecKM cpoiictBam?

6. YeM otnuuaercs docdiH 0T AMMHAKA IO KHCIOTHO-OCHOR-

HEIM U OKHCIAHTENBHO-BOCCTAHOBHTENRHEIM CROHCTBAM?
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12.
13.
14,

a) P - P,0; - H,PO,

. Kakue xucnoponnsle coeauenns gpocdopa sBAsOTCS HaK-

60Iee M3BECTHBIMHU M YCTOMIMBBIMNT

. Kakue kHCNOTE MOTYT 06pa3oBaThcs NPH PaCcTBOPEHHH OK-

cuna docdopa (V) B Boae?

. Kakumu crrocobamy nonyuaioT $ochopHyIo KICROTY:

a) B nadopatopuu? §) B NPOMBIILTEHHOCTH?

. Yem ormnmuvaeted doc@OpHas KUCIOTA OT TaKMX KMCIOT, KAK

il.

a30THAqd W cepHad?

Kaxue Bunsl coseil obpasyet docdopHas KHCIOTA H KaKoBa
MX PACTBOPUMOCTE B BOLE?

B yeM OTIHYME IHJDORM3A CPEIHMX W KUCTEIX docdator?
B xakpx npoM3BOACTBAX HCHONBIyeTes GochopHas Kuciora?
Hasosute Baxueiiune gocdopune yaodpenus. Kakumu crno-
cofaMu ux mony4aor?

Jadanu u ynpaxcrenus 041 caMoOCMoRmeAvnol pabomut

. Onipegenute MaccOBBIE JOMH (hocdopa B 3) IPOCTOM cyNep-

docdare, 6) noiinoM cynepdocdare, B) B IpelUIINATATE.

. Kakyio maccy dochopuTa, coaepxauiero 70% Ca,(PO,),, Hyx-

HO B3ATh, 4TODBI MONY4UTE M3 Hero 500 kr docdopa, ecnu
norepu ¢ocdopa B IPOU3BOIACTBE PaBHbI 5%7

. Hapwmivre ypaBHEHUA PEaKLHi, ¢ [TOMOMIBID KOTOPBIX MOX-

HO QCYIICCTBHTH CHEAYIOUHE NIpeBpalleHHs:
Ca,(PO,), —» CaHPO, —» Ca(H,PO,),

\ Ca(H,P(Q,); — CaHPO, — Cay(POy),

6) P -3 Ca,P, —» PH; - P,0; —» HPQ; — H;PO, — cyrepdocdar.

4.

Kakopa maccosan zons docdophoii KUCAOTEL B PacTBope,
MOJYUYeHHOM NPH pacTBopeHnd B 200 ¢M” BOJH TIPOLYKTA
nonHoro okucnenus 24,8 r doccopa?

. TIpu okucaennu gocdopa 6bmo HIpacxonopako 16.T Kucio-

poaa. Honyqeﬂnbm ¢docdOpPHEEA AHTHIAPHI PacTBODHIY, B
50 cM” 25%-r0 pacTBOpa ¢IKOTo HaTpa (IWIOTHOCTD 1,28 r/cM’).
Kakas cons nipy 31oM 00pa30Banack ¥ KAKOBA €& MaccoBas 10
B pacTBope?

. MeronoM anexTpoHHOro danaHca cocTaBble YpaBHeHHS cle-

AYIOUIHX peaxklHH:
a) P + CuSQ, + H,0 —» H,80, + Cu + H,PO,;
6) H;PO,; + KMnO, + H,80, - H,PO, + MnSO, +
+ K,50, + H,0;
B) P+ H,0 —» H,PO, + H,.

. Kaxaga Macca oxkcuma dochopa (V) obpasyeTcsd npH NOTHOM

cropauny ¢ocdrHa, nonydenHoro w3 dochusa Kaabims
Ca,;P, maccoit 18,2 r?
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§ 8.9. ¥oiepona u ero BaHeiimHe
Heoprangdeckue coeIHHeHHN

OG6ujan xapaKkrepyctika rnasyoi nogrpynnbi IV rpynnst

B rmasnyic nogrpyiimy IV rpynnsl nepHogntieckoit cucTe-
MBI BXOIAT yraepon C (12), KpeMHHIT Si (CHIMLmmyM), repma-
Hu#t Ge (repManmit), 010BO Sn (cTaHHYM) H ¢BHHeL, Pb (1nmoM-
OyM). Kak W B ZIpyrAX riaBHBIX HOATPYIIAX, B MOArPYyIIne
VIAEpOIA ¢ BO3PACTAHHEM ITOPSLIKOBOTO HOMEDA CBEPXY BHUI
YBEJIWIHBAIOTCH Pa3MepPE! aToMCB (Tadu. 45). HauMeHsInuit pa-
IMYC WMEET aTOM YIJIEPOAa, ¥ KOTOPOTro BHEIIHNAe BAeKTPOHBI
HaxomaTcs OM3K0 OT SIpa — BO BTOPOM CJI0€, HAUOONbINHIH
pazyyc — y aTOMa CBMHIIA, BHELIHHE 3MeKTPOHBI KOTCPOTO Pac-
TIOJIOXEHBI OT AAPA 3HAUNTENBHO JaIblile — B IIECTOM CJOE.

B caasu ¢ yBenuuenueM B pagy C —» Si - Ge — Sn — Pb
YHCITA 33TIOTHASMEIX DJIEKTPOHHBIX CJIOEB H YECIHYCHHEM Pas-
MepOB aTOMa OCabnseTCd HPUTIKESHUE BHCIIHUX BANCHTHEIX
BNEKTPOHOB K SAPY, OSTOMY HEMeTALIYeCKMe CBOMCTRA Dne-
MEHTOB B HOATPYTINIE CBEPXY BHH3 OCIabNATCH U YCHANBAIOT-
cd METAIMYCCKUE CROUCTRA. YINICPOL U KPeMHUE ABISIOTCA
HeMeTAEAMH, 4 HHXe PACIIONOXeHHBIe TepMaHHi, 0J0BO U
CBMHCI — MeTAIAMH,

Ha BHemHeM 3AeKTPOHHOM CHOE ATOMOB PACCMATPHBACMEBIX
NEeMEHTOB NMEeTCs 110 4 31eKTPOHA, KOH(DHTYPALIMST BHEllIHe -

Tatiauna 45
HexkoTopsle XapakTepacTERHE 31eMeHTOB NOATPYINb! YIIepoaa
Konopu-
CuMBo) ai)nx
M 1Ops- p Paauye
| Hazpaune | Buemnero DnekTponHoe
ROBHIf aroma, | 20 i
smeMcHTa | {BancHT- cemelicTo
HOMEp HM
HOTO) cnos
BAEMEHTA
aroMa
«C Virepon 25%2p? 0,077 | 2.5 |Bce snements
1451 Kpemunit 3s%3p? 0,134 | 1,8 |oTHocaTeA K p-ce-
y \
»Ge  |Tepmannit 45%4p? 0,139 | 1,8 imeciicTRY, TaK KaK
oSn  |Omoso | 5s%5p° 0,158 | 2,0 |»ux aromax zaron-
72Pb  |Ceunen 6576p° 0,175 1,9 lnseves snexrpona-
MH p -TIOAYPOBEHB
BHEUIHETO HiEK-~
TPOHHOTO CITOS
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1o ¢Nog BhIpaxaeTcs obiueit popmyinoit ns'np’;
np

nspytl ]

Bcee aneMeHTB! OATPYIIEL YIIepOsa MOTYT IPOABAATh Ba-
neHTHOCTE 11, Tak KakK MMEIOT JABa HecTIapeHHBIX 3IeKTPOHA Ha
BHEIIHEM YPOBHe., B B0o30yKIcHHOM COCTOSSHHM O/MH SNEKTPOH
¢ S-TIOAYPOBHA NepeX0auT Ha p-NOAYPOBEHE, U BCE YeTHIPE VIeK-
TpOHA BHELLHEr0 YPOBHA CTAHOBATCH HECIapeHHBIMH:

np
nstT]
nsl np3

IMo3toMy ang Becex anemeHToB IV Tpynmsl MakcuMansLHas
BaNeHTHOCTD PABHA YETRIPEM.

JleTy4re BOROPOIHELE COeTHHEHNA, O0Pa3yEMbIC BIEMEHTAMH
ITOATPYINIH YINiepoaa, uMeloT obuyio dopmyny OH,. Cpemu
Hux TonsKo MeTan CH, sBaseTcs yecTOMUMBEIM COeTHHeHHEM.
Cunan SiH, ManoycToiuyMB H CaMOBOCILIaMeHAETCA Ha BO3AY-
xe. Eme meree ycroitunerr GeH,, SnH, u PbH,.

Husmme oxeunr! yriepoaa v xpeMus CO u Si0 sengiorcs
Heco1e00pA3YIOINAMH OKCHIAMM, 3 OKCHILI IBYXBANEHTHEIX T¢p-
MaHus, 0j10Ba H cpuHUA — GeQ, SnO un PbC — amdoTepnn-
MH OKCHAAMA.

Bricinde oxeMas! yriepona | xpeMHMs CO;, 1 810, spAsTI0T-
€51 KHCITOTHEIMH OKCHAAMM, KOTODEIM COOTBETCTBYIOT TMAPDOKCH-
IBl, TMIPOSIBIAIONINE CIAO0KHCIOTHEIE CBOMCTBA — YTrOJbHAd
xkucnora H,CO; u xpemuuenas xuciora H,Si0,.

Amdotepuniv okcuram GeQ,, Sn0, u PbO, cooTBeTcTRYIOT
amQoTepHbIe THAPOKCHABL, MPHYCM IPH MEPEX0Ie OT THIPOKCH-
Za repmadua (IV) Ge(OH), k rungpokcuny ceuHua (I1V)
Pb(OH), xucnoTHbIe CBOWCTRA OCHAGNAIOTCA, 3 OCHOBHHIE YCU-
JIMBAIOTCSL,

Yrnepon v KpeMHHH, ABIASCH HEMETAIAMMU, NPOSIBISLOT B
PazIHYHBIX COSTMHEHMX KaK NOJIOMKHTehHEIe, TAK H OTpHila-
TeJbHbIe CTSIICHY OKMCNieHnd. B coemuHeHmax ¢ Bonee DIeKT-
PODTPHLIATETEHBIMY DIEMEHTAMHE MX CTENICHE OKHCJICHHS TIOI0-
KUTCNLHA, HaflpuMep:

+2 +4 +4

CO, CO, SidCl,,
a B COSTUHEHMX ¢ MeHee BAeKTPOOTPHLIATETEHEIMU BJIeMeHTa -
MM — OTPHIIATENRHA:

—4 4
CH,, Mg,Si.
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Mertamne Ge, Sn, Pb B0 Bcex coeIUHeHHEX NpOABISIOT
TOTBKO MOJA0AKHTETRHbIE CTETIEHH OKVCICHUA:
+4 +4 +2

+2
GeCl,, SnBr,, PbCl, Pb(NO;),.

TIpn nepexone ot C kK Pb nnosennaercs yeToMMMBOCTE CTeNe-
HM OKUCAeHHS +2 IO CPaBHEHHIO CO CTENEHPIO OKHCIeHd +4,

VTIEPOJ

Yriaepod — IIECTOMH 2RCMEHT B MEPHONUYECKOl CUCTEME
. K. Menneneesa, OTHOCHTCS KO BTOPOMY ITEPUOLY, K [TTABHOH
noarpynre 1V rpymmnel. Ero oTHOCHTeIBHAS ATOMHAS MACCa —
12. BnexrpoHHasa GoPMYIIa ATOMA YITIEPOLA; 15225412p1.

B GonpLIHHCTBE CoeMMHEHMH YITIEPOL HMEET BAIEHTHOCTE IV,

Tak Kak yrnepog uMeeT OONBIIYIO DHEPIUI0 UOHUW3ANNH |
MAIYIO SHEPTHIO CPOLCTEA K 3J¢KTPOHY, U HETO HeXapaKTep-
HO 00pa3oBaHHE TONOXMTEIBHbBIX I OTPHIIATEIBHBIX HOHOB.
QOuI4HO yrnepos obpasyeT KoBajJeHTHbIE cBs3d. OcofeHHOC-
TBHIO YTIIepoJa SBASeTCA CNOCOOHOCTD eT0 ATOMOB COSIHHATECS
ZPYT ¢ APYTOM ¢ 00pa3oBanieM YTICPOI-YIIIEPOAHBIX LICTIeH:

T R L]
~C—C—~C—C—C—C— —C—C—C—C—

[ A Pl

Haxoxcdenue ¢ npupode

B mpupoze yraepod HaxoXUTCS W B CBOOOTHOM BHIE, M B
BUle coeuHeHri. CpoOomHbBIA YTIepon, U3BECTEH B BUJIE IBYX
amIeTPONHLIX MOTHGHAKAIMN: anMa3a M rpadra.

Vriepon BXOOMT B COCTAR MHOTHX CIOXHBIX BEIISCTB:
CaCOQ; — Mei, H3RecTHIK, Mpamop; CaCO, » MgCO,; — nono-
MHUT Y Ap. YIIEpOa ABIAETCA OCHOBHOMN COCTABHOM YacThIo Ka-
MeHHOro Yo, CoepyHenus VITIEPOER — CCHOBHEIS KOMITOHEH-
Thi Hed)TH M NIPHPOAHOTO ra3a, Bee oprasugeckyie coeInHeHN
SIBRHIOTCH COETUHEHHAMY YITIEpoaa.

B 3eMuoit arMocdenpe yIepoa Haxo UTes B BUAE YINeKUC-
aoro tasa CO,. ComepXanue ero B CyXoM BO3AYXS Ho3HATHTEN -
HO W cocTauieT Npubnsurensio 0,03 ofnemunrx %. MHTtepec-
He, 9410 atMocdepa mianetr BeHepa Ha 97% cocToMT M3 OKCHIa
yriepona (IV).

PuzHyecKre eBoiicTBA

AJJIOTPOTIHbIE MOTH(PUKEUMH YIJIEpOaa — aaMas H Ipa-
(hHUT — pe3KOo OTAMYAKTCA MO GUIHYSCKHM CBOMCTBAM. AJl-
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Ma3 — NPO3PAYHbIe KpUCTAT-
Jibl, O4EHB Thepabie. Teep-
JOCTH anMaia obbacHsIeTCH
CTPOCHUEM CIO KPHCTAILIH-
yeckoit peleTkH (puc. 28).
YeToipe BAICHTHEIX DICKTPO-
Ha KAXIOTO aTOM4 YIjIepOIa B
anMase sp°-rHGpUIN30BAHLI A
00pasyT NPOYHBIC KOBAJICH-
THBIE CBA3U € APYTHUMH aToMa-
MH yriaepona. Kpucranmmgec-
Kas peileTKa anaMasa vMeeT Puc. 28. Crpoense KpucTALTHYeCKOH
TETPAIPUIECKOE CTPOEHHUE. : PEMIETKH 2Ma32
PaccTogHue Mexay BceMM aToMaM# YIIepola OOMHAKOBOE,
AnMa3 He OPOBOIWT 3ACKTPHIECKUH TOK, TAK KAK B €0 KPUC-
TATIHYECKOH pelIeTKe OTCYTCTBYIOT CBOOOIHEIE JNEKTPOHEL,

IpacdhuT — MArKoe TeMHO-CEPOE BEIIECTBO € METALTHYECKUM
6ieckoM. Kpuertanmmuueckas pemeTka rpadura MMeST CIOXKHOE
CHOUCTOE CTpoeHKE (pHc. 29).

PaccrosiHbe MeXIy CIOaMY B KPHCTALNE rpaci)MTa GoJbLLE
PACCTOSHUA MeXIY COCEIHHMH ATOMaMM YINIEpONa B OZHOM
IUIOCKOCTH B 2,5 pasza, TIOTOMY CBA3bL MEXKIY ATOMAMH yrie-
poila B OIHOM CJIO€ TOpAa3no MPoYHee, YeM CBA3b MEXITY aToMa-
MH YITIEpOia, HaXOIAIIHMHCH B PasiHYHBIX CJIOfAX.

Wblﬁ aToM YIepoIa B KpHCTA/LIMYEeCKOH pemeTke rpa-

¥Ta sp -THOPHIH30BaH K 0DpasyeT TpH NPOYHLIE KOBANCHTHEIC

CBE[3PI € aTOMaMH YINepoaa, PACTIONOXEHHEIMH B TOM XKe CJIoe.
B obpasoBaHuM 3THX CBA3eld yua-

CTBYIOT TPH ICKTPOHA ATOMA YT-
JIepona, 8 YeTBEpPTLI BaIeHTHDIA %
AICKTPOH ABASETCH OTHOCHTEIBHO ! |

ceofonHeiM. Hannuke ceoO0IHbBIX I
2J1EKTPOHOB O0YCIIORIMBALT K-
TPOIIPOBOAHOCTE I'paduTa.

1
. i
Xumuneckue csoiicmea |

TTpu 0OBIYHOI TEMITEPATYDE YT-
Jepon Mayoakruped. Hpy Harpe-
BAHUM OH PEarHpyer O MHOMHMU
IIPOCTHIMHU H CJIOMHBIMH BeLie-

CTBAMH.

¥Yraepoa Moxer OBITH KaK BOC-
CTAHOBHTENEM, TAK 1 OKMCIHTEICM, Puc. 29. Crpoeune
HO3TOMY B COSIMHEHUAX MOXeT  EPHCTAIIMIECKOH pemerku

rpadnTa
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TPOABIATE NOJOXHWTENBHYIC M OTPHIATENBHYIO CTENCHD OKHIC-
JICH .

1. Yznepod xax eocemanosuntet

Kax i apyrue HemeTanns1, YIJISPOI IPOSBIISeT BOCCTAHOBH -
TEJBHAIE CBOMCTRA ITPH B3aMMOASHCTBHY ¢ KUCIOPOIOM U Ipy-
rHMH Bonee 31eKTPOOTPHIATEIEHBIMA SIIEMEHTAMHA.

a) ¥raepold ropyaT Ha BO3AYXE C BBIACICHHUEM Q0ILILIOIO KO-
JmgecTBa Terna. [Ipu stom obpasyerca okcun yriaepoda (1V),
MnY yrlexkucnsiit raz CO,:

C+0, = CO,

Tipy HegocTaTKe KUCIOpoia ofpasyeTes OKCHA yiiepona
(I1), wm yrapHelit raz CO:

2C +0, =2C0

6) PackaneHHBIH YTIEpOR PearMPYeT C TIapaMu CEPHI, AETKO
COCHUHIAETCA C XIOPOM U XPYIMMH TalloreHaMY:

-
C+28 =C§, Cepoyriepor,

, C+2CL=CCl, YeThpexuopucTsiii yTIepon

B) Tak Kax a1 yIriepoaa B OTANIKE OT APYTHX HEMETAIIOB

BECHEMA XapaKTePHEBI BOCCTAHOBHTCIIEHBIE CBOMCTBA, OH MOXET
BOCCTaHaBJIHBATHE OKCHABI METAJLIOB H HEMETAILIIOB!

+2 £ +2
C° + CuO = Cu’ + CO*
e +2
2C° + PbO, = Pb’ + 2CO*
+4 = 42
C’+ CO0, =2CO
JT0 CRONCTRO YTIIepoa IIMPOKO MCIIOAL3YETCH B METayp-
THH.
1) I1pu npomyckaxHuy Yepe3 pacKalleHHbIH YTOMb BONAHOTO
TIapa ITOAYJIacTCA CMech okcHaa yriepora (11) ¢ BogoponoM, uiu
- BOAAIHOM ra3s:

e
C + H,0=CO + H,
IMap Boaauei ras

* QOpatuTe BHHMAHHE, 9TO IIPH B3aUMOACHCTBHI YLICpOIa ¢ OKCHIAMH
MENOYHHX H HIENOUHO3EMENBHEX MCTA/LIOB, A TAKKE ATIOMHHNS 06palyior-
¢l KapOuae 3THX METAINOB.
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2. Yenepod Kax oxucaument

Yinepod NPOsBIAET OKUCIUTENbHEIE CBOMCTBA ITPH B3aNMO-
JIEHCTBHH C METAIlIaMU K BOZOPOIOM.

a) Yraepo B3aMOIEHCTBYET C MeTAiaMM, 00pa3ys Kapon-
JIBE METAJLIOB:

o 34

4Al° + 3C0 AlLC, Kap6un amoMHHIsL
o +2-1

Ca’ + 2C0 CaC, Kap6u Kansiua

B OpOMEBILLIEHHOCTH KapOWI KANBIHA OOBIMHO FIOJY9ai0T
TIpU B3aHMOZEMCTBUN YINIEpOIA ¢ HeralleHoi HaBecThIo Ca0,
KOTODYK) ONYyYatoT U3 U3BecTHAKa CaCO;:

CaC03 (l:ao + CO,T,
HGBECT'HHK HeraweHada n3BeCTh

. £
Ca0 + 3C = CaC, + COT.
6) Yriepon, peardpyeT ¢ BOZOPOLOM, ITPH 3TOM obpazyeTcs
Metan CHg:
t°, Ni

C + 2H,=——>CH,

Hpuntenenue

AmMaz NpuMeHAeTCA B TPOMBINIAEHHOCTH. 1 06paboTku
TBEPABIX CTLIABOB M OypeHus, a TAKKE IS U3TOTOBICHHS KOBE-
JNHPHBIX YKpaleHHH. [paduT IApoKo NprMEHSIETCH B 2HEKT-
POTeXHHKE IS N3TOTORICHHS BICKTPOAOR.

KUCIOPOIAHBIE COEAMHEHNWA YIIEPOIA

Oxcua yrrepoaa {11y CO, wmn yrapusiii raz. B Monekyne CO
aTOMEI KMCIOPOAA M YINICPOda CBA3aHBL IBYMS BHIAMH KOBRa-
JIEHTHOI CB#3M: KOBANCHTHO! MOJIAPHONA ¥ AOHOPHO-aKLEITOP-
HOHR. K1CIopod SBIsIeTCs JOHOPOM, YIJICPOI — aKIIeNITOpOM:

¢
WC O om— CIEJO: == C=0
C_—

AkuenTop Honop

Oxceun yraepona (I1) He uMeeT 3amaxa ¥ LBETa, IUI0X0 pa-
CTBOPAETCH B BOJE, TOKCHYEH.
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B naBopatopun CO noayvaioT pasnoXeHHeM MYPaBBRHOIT
KMCJIOTHI MPY HATPEBAHKMU B [IPHMCYTCTBHH CEPHOM KMCTOTHI Wi
docopHOTO AHTAIPHIA:

£, H,50
HCOOH ———5,COT + H,0

Yriepod B yrapHOM Ta3e HMeEET cTeleHb OKMCIeHUA +2,
IIO3TOMY JUTST HETO XapaKTepHl PeakllMd NPUCOSTUHEHHS, B
KOTOPBIX OH $iBJIAETCS BOCCTABOBHTEIEM.

YrapHbrit Ta3 TopuT ¢ 00pa3oBaHUeM YIUIEKUC/IOro raja M
BbLIEACHAEM TeIlia:

+2 et
2C0 + 09=2C0,+ Q
Oxcun yrnepona (II) pearspyeT ¢ XoTopoM Ha CRETY B IIDHCYT-
CTBHM KaTalu3aropa — Y, Hpu 3TOM ofpasyercs PocreH:

co + cl, 22 cogy,

Docren — SYIOBHTHIH Ia3, NPUMEHSLICS KaK OTpaBJsiioulee
BELLECTBO B [EPBYIO MUPOBYIO BOHHY.

BoccTaHOBHTENBHBIE CBOMCTEA YTapHOTO rasa HC]‘IOJ'IBSYIOT—
CSl B METALTYPriM A OAYYCHUA METATIOB U3 DYA;

CO + FeO = CO, + Fe

, Oxcua yrnepona (IV), aau yraexucasni raz CO,. B »rom co-
€AMHEHHH YIIePOa Y KUCIOPOI CBA3AHEI KOBANEHTHLIMHU 110-
nsApHBIMA ces3amu: O = C = O. Tak kak Monexyna CO, umeer
NMHEHHOE CTPOoeHHE, OHA HEITOJIAPHA.
. VYraekucnwiii ras GecuseTeH, He MMeeT 3aT1axa, TshKelee Bo3-
JlyXa, TUIOXO pacTBOpsieTcs B Bode. OH obpasyercs npy:
a) TOPEHKH YIJIEpOoaa B M36BITKE KUCIOPO/IA:

I
C+0,=COy

0} pasIoxeHHMM KapSoHaTOR U TWAPOKapOOHATOS IPH Harpe-
BAHUH:

CaCo, £ Ca0 + CO,T

p
2NaHCO, = Na,CQ, + CO,T + H,0
Oxcun yriepona (IV) He mognepxupaeT ropeHusa. Tolbko
HEKOTOPHIE aKTHBHBIC METAJUIR! TOPAT B HEM, TAK KaK OTHUMA-
0T KMCJAOPOI;
o +2

2Mg® + CO, = 2MgO + C°

Oxcny yraepona (1V) — kuciaorusiil oxkena. OH pearupyer ©
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OCHOBAHMSAMM, OCHOBHBIMY OKCHAaMM, ¢ Bogoii. [pn B3anMo-
JIEHCTBHH ¢ BOLOH 08pazyeTcsa YroabHas KUC/IoTa:

CO; + H,0 = H,CO,
YroaeHas KHCHOTa — caabutit oxekTponuT (K, = 4,5+ 1077).
Kak aByXxocHOBHAS KUCIOTA OHA IXCCOLUMPYET 110 IBYM CTY-

MeHAM H NMOo3ToMy 00pa3yeT IBa pAda COJleH — HOpMAaNbHEIC H
Kuciele comu {(KapSoHATh M THApOKapEGOHATRI ):

H,CO, = HC%‘ +H*,  HCO, = C(if‘ +H

TiapoxapGoHAT-HOH KapSouar-nou

IIpumepui coneir: tuapokapbonatst — NaHCO,, Mg(HCO,),;
kapbonatel — Na,CO,, CaCO,.

Kap6onars! ieTouHbIX MeTasutos Na,CO,, K,CO; 1 aMmo-
uusa {NH,),CO, xopoino pacTBopHMB B Boge. KapfoHaTH
Henouro3eMeabHbIX MeTaluios CaCOy, SrCO,, BaCO,; 1 Hexko-
TOPHIC IpYrie B BOJIE NIPaKTHICCKM HepactBopuMbl. KapGoHa-
THI ATHOMHMHUS, XPOMa, XefAe3a He MOTYT CYILeCTBOBATE B BOJI-
HBIX pacTBOpaX, TaK KaK [TOIBEPraloTcs MONHOMY THAPOIM3Y, B
pesynpTaTe KOTOPOIO BBIIAAAeT OCAJIOK COOTBETCTBYIOLIETO
IdIPOKCHIIA W BBIICASETCA YINEKMCIBIH a3, _

Bee xapboHaTsl, KpoMe KapOOHATOB LICJOYHEIX METATIOB,
MPY HarpeBaHMW PasfiaraloTesd Ha OKCHA METalla M yIleKuc-
Tl ra3;

- :
MgCO, £ MgO + CO,T;  Na,CO, #
KauecTsenHoil peaximeii ra kap6onatsl 1 ruapokapboHaTH

SBAAETCH X B3aUMOIEHCTBHE C pPacTBOpaMH KHCIOT, IIPH KO-
TOPOM BREIIEASIETCHA YINIEKKUCABIN ras: )

NaHCO; + HCl = NaCl + H,0 + CO,T
HCO, + H" = H,0 + CO,T,
MgCO, + 2HCI = MgCl2 + HZO + co,T

Mpu nponyckanuu CO, Yepes M3BeciKopyo Bony Ca{OH),

BeIMagaeT ocafox CaCO; (pacTBOP MyTHeET):
Ca(OH), + CO, = CaCO,l + H,0

[Tocnenuag peakuus SRIASTCS KAYeCTBCHHOM peaKuHeid Ha
yonexneti raz CO,.

KapBoHars 1 ru1poKapboHaTH HBKOTOI)HX METaIoB UMe-
10T IIMPOKOEe TTPMeHenue.

Cona Na1C03 — OIMH W3 TIABHHIX MPOLYKTOB OCHOBHOM
XYMMYCCKOM MPOMBILUICHHOCTH. B HacTosee BpeMst Oy ITo-
JMYYAOT FIABHBIM 00pa3oM aMMHAMHO-XIOPHUIHEM crocoboM,
OCHOBAHHBIM Ha 00pa30BaHHM THUPOKapOOHATAa HATPHSA IIPUH
peakIiH MCXKAY XIOPUIOM HaTpUS 1 FHAPOKapGoHATOM aMMOo-
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HuUA

B BOAHOM pacTBope. KoHnentpuposaHHsiit pacteop NaCl

HACHIIAIOT AMMUMAKOM M YTIEKHCIBIM TazoM. TIpr Baaumoneit-
creun NH,;, CO, 1 H,O obpasyercs rmapokapOoHAT AMMOHHS:

NH, + CO, + H,0 = NH,HCO,,

KOTOpBIA, BeTYIaA B 00OMeHHYW peaxiHio ¢ NaCl, obpasyer
THIPOKapbOHAT HATPUA:

NH,HCO, + NaCl = NaHCO,l + NH,Cl

TuapokapGoOHAT HATPUS CPABHUTENLHO MAJODPACTEOPUM B
XOJMOAHO Bofe, ero 0TUABIPOBHIBAIOT U HIPOKANMBAIOT, B Pe-
3yneTaTe Yero obpasyeTcs oORIMHAA COHa:

INaHCO, £ Na,CO, + CO,T + H,0

Bonpocst 6as Konmpoan

. Kakue 3/eMeHTB! COCTABAAIOT NOATPYNNY yriepona?
. Kaxopa 3aKOHOMEPHOCTE H3MEHEHHMA PAIHYCOR aTOMOB 3Je-

MEHTOB B NOArpynne yrnepoma? Kakue U3 3THX 3NE€MEHTOB
OTHOCATCH K HeMeTaiaM?

. Kaxyio xoHDUIYpalMIO BHEIIHETO STEKTPOHHOTO CAOT HMe-

T aTOMBI 2JIEMEHTOB noarpynrbi yrnepo,na B OCHOBHOM H
BO30yXaeHHOM cOCTOAHHAX? Kakue BANECHTHOCTH U CTEMe-
HH. OKHCAIEHHA MPOABASIOT OHM ‘B coenuHenuax? Ilpusenure
TIPUMEPHl COSIRHEHUH, B KOTOPHIX 2JEMEHTHl NOATPYIIILI
YITIepoaa MpOoABIIAIOT:

. a) NONOXKTENbHEIE CTeNEHH OKucneHusa +2, +4;

10.
11.

12.
13.
444

6) OTPMLATENEHYH) CTEIIEHE OKHCICHHST —4.

. KaKOB xapaxTep OKCHIOR 2AEMEHTOB MOATPYINIIH YIIEepona U

COOTBETCTRYIOIIHX UM FH)IDOKCHJIOB?

. Kaxue neTyude BOAOPOOHEBIE COeTUHEHHS 00pa3yIOT DAeMeH~

TBI TIOATPYHIIEI yTilepoma?

. Oxapakrepu3yiiTe ocobeHHOCTY YIepoaa, OGyCJIOB"leHHble

CTPOCHHEM €0 aTOMa M JIONOXKEHHEM B NEPNOANYECKOH CH-
CTEME IEMEHTOB.

. B xaxoM BEHAe yriaepon BeTpedaeTcesa B npupoae? IMpusenure

TIpAMEDPH] BAXHEITHX IPHPOIHBEIX COELHMHEHMI yrieporna.

. Kaxossl annorpontele Monudbukannn yriepona? Yem obyc-

JNOBAEHO padtvgMe du3nueckux cROMCTE anMasa U rpadmwra?
Tne npumensiiorea anmas u rpacdur?

. OxapaxkrepusyiiTe BaXHeHIIHE XHMMHYECKIE CBONHCTRA yriae-

poza.

Kakos THn xumudeckoil ¢Ba3u B monekynax CO u CO.?
KaxoBnl QH3MYeCKIe H XHMHYECKHE CBoﬁcma OKCUIIOB yIhe-
pona?

Kak obpasyerca yroasHad kucnora? Hanuwinte ypaBHeHUA
CTyrICH‘-IElTOﬁ AUCCOLIMATHWH HTOH KHCIIOTHI.

Kakue conu oGpaiyeT yronpHag Kucmota? [Ipuseaute mpu-



MepPBl KHCABIX H CPeHHX COJell YronbHot KHCroTh., KakoBa
PACTBOPUMOCTD THAPOKAPOOHA '0B U KapGOHATOR B Bomge?
14. Kakue peakliyi ABJISIOTCA KFYECTBEHHBIMH peaKlMAMH Ha
YIIeKUCARIH 1a3 ¥ KapOdoHaT- noH?
15. Kak paznaraioTcg kapOOHATH B FMAPOKapOOHATHL NP HArpe-
Bauun? KapGoHaTh KaKUX METAUIOB He NOABSPraloTes Tep-
MHYESCKOMY PA3NOXKEHUIO?

3adauu ¥ ynpaxcHeHUA 048 CAMOCHIOAMEALHOW pabomet

1. CocTanpre yDaDHEHUA Deaxirnii

a) C+ O, (m36.) — e) C+H,—

6) C + 0, (genoct) — x*) CO, + Ca0 —
B)C+8S — 3) CO, + LiOH -
1) C + FeO — W) CO, + H,0 >

1) KHCO, + KOH — K) K,CO,; + CO, + H,0 —»
2. Kak ocyniecTeuTh ciIeIyIOKe NpespalieHus::

JNEKTPOIAN3
_

CO, - Ca(HCO,), —» CaC0; — CaCl,
— Ca(0OH), » CaCO?

HanmumuTte ypapHeHMS NPOUCXOASUINX peakilui,

3. Ilpy HarpeBaHWH yrid ¢ KOHUEHTPHPOBAaHHON CEepHOM Kuc-
NOTOR BhlaenseTca oKcHA yraepona (1V) u oxcum cepwr (IV).
Hanuuminte ypaBHeHHe peakliMu.

4. Kaxoii 06seM oxcuaa yraepoaa (IV) npu H, ¥ notpeSyercs
AN NMOAYyYeHHS TEAPOKapObOHaTa Kannius U3 7,4 r ruapo-
KCHAA KaneliHa?

5. Ipy uarpesanuvn 20 r ruapoxapGoOHaTa HATPUS BHUIEIHIOCE
2,24 7 oxkewza yrepoda (V) npu u. v Kaxas maccosas gons
(B %) ragpokapfoHaTa pasnoxuiace?

6. 62,5 r MpaMopa, corepxamero 20% npuMeceil, o6paGoTanu
U3DBITKOM COIMSHOH KUCTOTEL. O0pasopaBlIMiica ras npomny-
CTUNH 4Yepe3 packaieHHBIH yrone. Kakoii ra3 ¥ B KakoM 0bbe-
Me Tpu sToM obpasyercsa?

7. YTo siBAsSIeTCH OKUCAWTEIIEM, & UTO BOCCTAHOBHTENEM B peak-
unn obpaszopanms docreHa:

CO + Cl, = COCL,?
8. Kaxue memiectna ofpasyloTces Npw BlammMozeiicTeun 72 T mar-
HHA C U30BITKOM OKcHAA yriepoaa (IV)? BEMHECTHTE HX MACCH,

9. 96 r cMecu KapboHaTa M TMAPOKAPOOHATA HaTPHA HMPOKAIHU-
JM 0 TIOCTOAHHOM Macchl, paBHoM 69 r. Kakosa mMacca KOM-
IIOHEHTOB B HCXONHOH cMecH?

§ 8.10. Kpemnuuii H ero paxkHeilme COeIHHeHN

KpeMHHIf fBIsteTcs aHAIOTOM Yriepoia, HAXOOUTCS B TAaB-
HOH MoArpynne IV rpynmel, B TpeTheM neprofe. Ero mopsnko-
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BHIA HOMep — 14, aToMHas Macca — 28. BIeXTpoHHas KOHbHU-
TypalHs aToMa KpeMHust: 15°25°2p°3573p°. CTpoenue BHennero
37EKTPOHHOTO CIIOA: T

3p

3s

Kak un yrnepon, kpeMHMIG SBIASTCA HEMETAUIOM B BPOHB-
JISIET B CBOMX COCAUHEHHMAX U TIOJIOXUTEABHEIC H OTPHLIATEB-
HBIE CTENEHH OKUCAEHHS, HAUDOMee XapakTePHBIMU M3 KOTOPBIX
SIBIAIOTCH CNCAYIOMME:

—4 (cumad SiH,, cunnimam metanios Mg,Si, Ca,Si v mp.);

0 (rIpocToe BEIUECTBO KPeMHUi Si);
+4 (oxcun kpemtud (IV), kpemuuesas kuciora H,510, u ee
COMH — CHATHKATBY, TAIoreHHant kpemius (IV) SiF, v ap.).
Haubonee ycroifumea 111 KpeMHEMS CTETIEHR OK¥cTeHus +4.

Haxoxncdenue & npupode

KpeMHH T — O#H U3 caMBIX PacTIPOCTPAHEHHBIX B 3eMHOH
Kope aneMmeHToB (Conee 25% Maccnl). Ecau yroepon — ocHOB-
HOH MCMCHT OPraHMYeCKON XHU3HHA, TO KPeMHWi UMeeT ITono0-
HYIO pPOJIb B HEXHBOH IpHpoRe. [NaBHag YacTs 3eMHOI KOPBI
COCTOWT M3 CUNTMKATHRIX TOPON, TIPEICTaBIAIONINK CO00H co-
€MUHEHUS KPEMHYA C KHCIIOPOIOM W PSTOM IDYTHUX 3MEMEHTOB.
IlpyponHLIe CHINKATH — 3TO TOBOJLHO CAOKHBIE BELECTBA.
Hx cocTan 0OLIYHO H30DPAXKAETCH KaK COSIMHeHHE HECKONE-
KHX OKCHIOB. COeMUHEHHS, B COCTAB KOTOPHIX BXOIHUT OKCUI
ATOMHHUA, Ha3bIBAIOTCS 3IIIOMOCHIMKaTaM. TakoBel: fesan
enuna Al)O; « 2810, * 2H,0, nozesoi mnam K,0 » Al,0, * 6510,
Mmaa Kzo hd A]204 . 65102 h HQO.

Muorue IpHpPOIHBIC CHAMKATLL B YUCTOM BHIC ABISIOTCH
JPATOIIEHHBIMHM KaMHSIMU, HArlpUMep, aKBaMapHWH, U3YMDYAH,
TOMNA3 ¥ ADYIHE. _

3HauMTeNnLHas 9acTh NMPUPOAHOTe KpeMHUA NpeIcTaBIcHA
okenaoM kpemuud (IV) 8i0,. CpoGomioro SiQ, B 3eMHoil Kope
okono 12%, B BrAe ropHeix nopoa — 43%. B obueit ciroxHoc-
! Gosee 50% 3eMHOI KOPBI cocToMT M3 oKeuIa KkpeMans (1V),

Quens YucTHIl KpUCTAUIMYeCcKUi Si0, n3BecTeH B BHIE
MHHEPAIIOB FOPHOIO XPYCTANA M KBapila. KBapIl pacnipocTpa-
HeH B BHIIE TIECKA U 0MEeHb TBEPIOTO MHHepaNa KpeMHs (Tiapa-
THPOBaHHOTO oKcHIa KpeMHua (IV), i kpeMHeseMa).

Oxcun xkpemuus (IV), OKpanieBHBIN pasAUIHBIMY IIPUME-
CAMU, 00Pa3yeT IpAroLeHHEIE U TOAYAPArONeHHBIE KAMHE —
araTt, aMeTHcT, aiMa. B cRoGomHOM BHe KpeMHMI B Ipupo/e
He BCTpedYaeTcs.
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Ioayuenue

B npoMBILULTCHHOCTH IUTS TONYYeHMS KPeMHWS HCTIONB3YIOT
yucTHIA necok Si0,;. B aneKTpHYecKnX rnedyax npH BEICOKOH
TeMIIEPaType NMPONCXOIUT BOCCTAHOBICHHUE KPEMHUS U3 €0
OKCHIIZ KOKCOM (YTieMm):

. £
SiQ, + 2C = Si + 2Cc07T
B naﬁopa'ropnu B Ka4YCCTBE BOCCTAHOBHTENCH HCIIOJIB3YIOT
MAarguii Wiy amioMHIHWH:

$i0, + 2Mg & Si + 2Mg0

.
3510, + 4Al = 38i + 2A1,0,
Hauboiiee yMcTRII KpeMHHH I0IYYai0OT BOCCTAHOBAEHHEM
TeTPAXIOPHUIA KPEMHUS BOOOPOIOM HIIK UMHKOM:
.
SiCl, + 2H, = Si + 4HCI

SiCl, + 2Zn = Si + 2ZnCl,

Duzuneckue ceolicmea

ITony4yeHHBIA yKa3aHHBIMH BBIIE cTIocOBaMH amMopghHbiil
KpeMuul IpeacTasisgeT co00i OypaIil MOPOMIOK ¢ TeMiepary-
poit mnasnenusa 1420°C. CyuiecTsyeT W ipyTas alJIQTPOTHAY
MomuhHKALMSA KPEMAVA — Kpuemaaaudeckui xpemuui. JTo
TBEPROE BEIIECTBO TEMHQ-CEPOTO 1BeTa CO C1a0bIM METaTH -
YeCKMM OJlecKoM, 0DNIamaeT Terio- M 3MeKTPONPOBOIHOCTRIC.
Kpucrannuueckuit KpeMH#MH ITOIYyYaloT NEPeKPUCTALTH3ALIM -
eif amopdHoro KpeMuusa. AMophHEII KpeMHWH sSBseTcH Gonee
peaKIHOHHOCIIOCOOHEIM, YeM XMMHYCCKH JOBOJBHO HHEPTHEIH
KpucTtananyeckuii kpeMHui. Kpucrannuuecknii KXpeMHUN —
MOJIYIPOBORHHK, €r0 3AEKTPONPOBOLHOCTE BO3PACTAET TP
OCBELIEHHH M HAarPeBaHWH, 370 0DYCIIOBIEHO CTPOSHHEM KPH-~
cTamMoR. CTpyKTypa KPHCTATIMYECKOTO KPEMHUSA aHANOTHYHA
CTPYKTYpe aiMasa. B ero xpuctaule Kax/Iplii aTOM OKDYXeH
TETPASAPIYCCKH METHIPEMSA ADYTHMH H CBA3aH ¢ HUMM KOBa-
JNIEHTHOH CBA3BI0, XOTS OTa CBA3b ZHAYHTEIBHO cnadee, 4eM
MEXTY aTOMaMU YTIEPOAa B anMaze, B KpucTanne KpeMHHA 1axe
MPH OOBIYHBIX YCIOBHIX KOBAIEHTHEIE CBA3M YACTHYHO pa3py-
WaKTcd, NO3TOMY B HEM MMCHOTCHA CBOBOIHEIC DICKTPOHEI,
KOTOpEIe OGYCTOBINBAIOT HEDONBIIYIO DNEKTPONIPOBOAHOCTD.
Ipu ocReNIeBUHU, HATPEBAHKH, 4 TAKKE TPU HATUMUH HEKOTO-
PBIX IPUMecel yBeMHMUBAETCA MHCIO Pa3pyLUIaeMbIX CB3ei, a
3HAYUT, YBETUYHBAETCA YHCIO CBOBOIHEIX 3NEKTPOHOB U BO3-
pacTaeT aNeKTPOITPOBOHOCTE,
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KpeMauit Kak NMogynpoBOLHUK LIMPOKO HCIIOIb3YETCs B
TEXHHKE.

Xumnueckue ceoficmea u npumenenue

Tlo xyMuyecKHM CBOMCTBAM KPEMHHM BO MHOTOM CXOX C
YTJIEPOAOM, YTO OGBSICHAETCS OJIMHAKOBOM CTPYKTYPO# BHell-
HeTo ICKTPoHHOTO ¢1os. [Ipy o6GLIYHEIX YCIOBUAX KpeMHUI
EORBOJIIEHO WHEpTeH, YTO 00YCIOBICHO NPOYHOCTHIO €T0 KPUCTa-
THYECKON PEIETKH. HSHOCpel{CTBeHHO TIPK KOMHATHOH TeMITe-
parype OH B33HMO}I€HCTB}’GT TONEKO ¢ dropom. [IpH Temrepa-

Tvpe 400°—600°C KDEMHHH DEarupyeT ¢ X10poM I 6poMoM, a B
KHCJIOPOIE U3MEALUCHHBIN KpeMHWI cropaeT. C a30ToM H yT-
JCpONOM KPEeMHEH pearvpyeT Ipyu 04eHb BRICOKHX TeMITepaTy-
pax. Bo BceX yKa3aHHbBIX PeaKi[MaIX KpeMHHIH UrpaeT poab BoC-
CTAHOBHTE,IA.

+4 1
Si’ + 2F) = SiF,
go a1

Si® + 2(:1“ = SiCl,

Tanoreunast xpemuusa (IV)

o 4 -1
Si’ + 213r2 SiBr,
0 N .+4'-2
Si° + O = 810, Okeug xpemsuus (IV)
g+ =3

3Si" + 2N0 = 8i;Ny  Hurpua kpemuus

R e
Si® + C0 = SiC Kap6un kpeMHMs, HAH KapOOpyHIL.

B texumke KapOopyHn nonyqaioT B SNEKTPHYECKHUX T1e4ax U3
CMECH TIeCKa M KOKca:

$i0, + 3C = SiC + 20T

KapGopyHa MMeeT aTMascHoIo0HYD KPUCTALTHIECKYIO pellieT- |
KY, B KOTOPOH KaXIBIiT aTOM KpeMHMSL OKDYKEH YETHIPbMS aTO-
MaMH yriepona, ¥ HacoopoT KoBaneHTHEIE CBA3H MEXIY ATO-
MaMH ouYeHb Npo9Hbl. Io3ToMy 110 TBepHoCTH KapGopyHI
630K K anMasy. B TeXxHuKe KapbopyHI NPMMEHSIIOT LA H3T0-
TOBJICHHSA TOYMNTBHBIX KaMHel ¥ nurnd 0BAJILHEIX KPYTOR.

KpeMHMi KaK BOCCTAHOBHTEND B3aMMOISHCTBYET M C HEKOTO-
PBIMH CEKHEIMH BEILIECTRAMH, HATIPHMED C (DTOPOBONOTIOAOM:

Si + 4HF = SiF, + 2H,T
C ApyruMH FAIOreHOBOAOPOIAMK OH B PEAaKLMIO HE BCTYIIAET.
Kpemnuit He pacTBOpAETCS AaXe B a30THOU KUCAOTe, TaK
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KaK Ha ero MOBEPXHOCTH obpasyercsa NNOTHAA OKCHIHAA ILTCH-
ka (8i0,), KoTopas npensATCTBYeT peakinu. OIHAKO CO CMECHI0
HNO, u HF xpemHuit pearupyer 1oTomy, 410 GTOPOBOAOPOL-
Has KMCHOTa pacteopser Si0;:

3Si + 12HF + 4HNO, = 3SiF, + 4NOT + 8H,0
BonHble pacTBOPEI HIgOUei pacTBOPAIOT KpeMHMI ¢ oOpa-
30BaHHEM PACTBOPHMBIX CONEH KPEMHMEBOKH KMCIIOTEL — CHUTH-
KaToB, IIPY 5TOM NPOKHCXOMHMT BRUIEACHHE BOAOPOaA:
Si + 2NaOH + H,0 = Na,Si0, + 2H,T
BoccranoeHTenbHble CBOACTBA KpEMHMS HCIOMLIYIOT IS
NIOJIY4eHH S HEKOTOPBIX METa/IOB M3 MX OKcuIoB. HatlpuMmep:

L .
2Mg0 + Si = 2Mg + Si0,

ITpn B3auMOAelCTBYH ¢ MeTallIaMK KpeMHHIA urpaet posih
oxucmTena. CoeqUHEHHA KPEMHMS! ¢ METANIAMM Ha3BIBAIOTCSH
curuyudamu;

t )

Si + 2Mg = Mg,Si
IIpn o6paboTKe CHANLIMIA MATHUA CONSHOW KUCTOTOH MU
BOJIOM 00pa3syeTcs (pocTefilliee BOFOPOIHOE COSTUHEHHE KpeM-
Hug — caqan SiH,:

Mg,Si + 4HCI = 2MgCl, + SiH,T
Mg,Si + 4H,0 = 2Mg(OH), + SiH,T
CIUlaH — STOBUTBIMA Ia3 ¢ HeTIPAATHBIM 34ITaX0M, ETKO caMo-~
BOCIIIAMEHSETCH HA BO3MYXE:
8iH, + 20, = §i0, + 2H,0

KpeMHuMit HIMpOKO NpUMEHSAETCS B TEXHHKE LI MOTy4EHHS
PAa3THIHEIX TOAYIPOROIHHKOBEX MATEPHATOR K CILTABOE.
Cruias KpeMHHS ¢ Kele30M — deppocumuiuii (cranb, coaep-
xamasg 15% xpemuusa) obnanaeT 601p1I0H KMCIOTOYCTOHYH -
BOCTBIO. M3 Takoit cTany H3TOTABTHBAIOT XMMHUYECKYI0 aflma-
paTypy.

Okcun xpemung (IV).
Kpemnnenan kucnora u ee conu. Crexno. Lemenr

Okcnz kpemuns (IV) SiQ, (kpeMueseM, auTHAPHI KPEMHN -
€BOH KMCAOTH) — TBEPAOE TYTOMIABKOE BEIIECTBO (TeMIepa-
Typa mnaknenusi 1713°C), HepacTBopEMOe B BOAE, H3 BCeX KMC-
JI0T TONEKO GTOPOBOAOPOIHAS KUCIOTA NOCTENICHHO PA3NAaraeT

erao;
Si0, + 4HF = SiF, + 2H,0
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DTHM CBOMCTBOM NMOJB3YIOTCS IPH TPaBNeHWH cTekaa (HaHe-
CEHWI PUCYHKaA Ha [IOBEPXHOCTE CTCKNAA).

Kax kuenoTnslii okenn Si0, npyu HarpeRBaHHK WK CTUIaBIe-
HHUH pearvpyeT ¢ OCHOBHLIMH OKCHIAMH, HIETOYaMHU H HEKOTO~
PEIMH CONSMH (HallpuMep, KapGoHataMK) ¢ 0Bpa3oBaHUEM CO-
Jieii KpeMHHEBOR KMCIOTH — cuaukamos. Hanprmep:

$i0, + Na,0 £ Na;Si0,
$i0, + Ca0 £ CaSiO,
$i0, + 2NaOH = Na,8i0; + H,0
$i0, + Ca(OH), < CaSi0, + H,0
$i0, + Na,CO; = Na,Si0, + CO,T

$i0, + CaCO, £ Casi0, + CO,T

TloayieHHBIe HCKYCCTREHHBIM TYTEM CHANKAMbI HAMPUR U
KaAus — pacmeopiMoe criexao — CUILHO FTHIPOIM30BaHb, MX
KOHIEHTPHPOBAHHEH PACTBOD, HA3hIBaeMEId mcndxum cmex-
A0M, UIMEET CIIBHOIIEIOUHYIO peaKIHI0. 2KMAKOE CTEKIIO ITpH-
MEHASTCS LN W3roTORNCHUS HECIOPaeMEBlX TKAHeH, NPONNTKY -
JIEPERIHHBIX M3AEIMHA, B KAYECTBE KIed H T. .

Kpemuinenas xucnora H,Si0, oTHOCHTCH K 0YeHp ClabbIM
KWCI0TaM. B Bolle OHA MPakTHYECKH HEPACTBOPHME, HO JIErKO
ofpasyeT KOIIOoKAHbIE pacTEopbl. Ee MOXHO ONMYIHTE K3 pa-
CTBOPOB CHIIMKATOR A CTBHEM Ha HUX DOJice CUABHEIX KMCIIOT:
co/gHo#, cepHoOM, YKCycHOH W Taxe yroasHoH. H, 510, Brima-
JaeT U3 PaCTBOPa B BUE CTYISHMUCTOTO ocaaxa (reis):

~ K,Si0; + 2HCI = H,S8i0d + 2KCt
Na,8i0, + H,0 + CO, = H,8i0,| + Na,CO,
Tlocenusst peakMd ABASCTCA KaZecTBeHHOH peaxifei Ha
pacTBOPHMbIC CHIMKATEI.
TocTenerHo TpK OOLIMHEBIX YCIOBWSAX MK OpicTpes IIpH

HarpeBaHMM KPeMHHEBAA KACIOTA Pa3iaraeTcd Ha BOAY M aH-
THADUL KPEMHHERON KUCIoTH Si0,:

H,Si0, = H,0 + Si0,

Crexno. CplppeM L IPOM3BOACTBA CTEKIIA ABNAIOTCA coda
Na,CO,, uzsectaak CaCO; # necok Si0,. M3 31MX KOMIIOHEH -
TOB N0Jy4aioT 0OBUHOE OKOHHOE CTEKIIO!
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Na,CO, + CaCO, + 68102 NazO Ca0+ 6810, + 2CO,T

B crexua ocoGoro #asHayeHHs — OrHeyopHete, obiagaio-
mue GoIbiNoit MeXaHMYECKOM NPOYHOCTBI0 — NPH BapKe [O-
BaBIsIIOT OKcHAH Oapus, cBHHIA, Gopa. OxpalleHHble cTeKia
noayuaoT gobapneHueM OKCNIOB Xobanbta (CHHEE CTEKIIO),
OKCH/AR XpoMa (3¢JIeH0e CTEKI10), ZoGaBReueM OKCHIA CBHH-
U4 MONYYAIOT XPYCTATBHOE CTEKAQ.

Ilemenr nipencraBnser coboit cMech CHIMKATOB, TIXBHBIMU
KOMIIOHEHTAMH KOTOPHRIX ABISIOTCH: OKCHA KaNbI{AA, OKCHI
kpemuus (IV), oxcnasl amoMunmns u xenesa (I1I).

B npoMBnILIEHHOCTH LIeMEHT MONYYaloT CeKAHHEM TN HbE
u m3BecTHaka CaCO,. Ecnu obpasyrolsiicst IIpH 3TOM 1IOpo-
IHOK CMEIIATH ¢ BOROH, TO MOMYYIASTCH MAcca, TIOCTENEHHO
TBEpAEIoNasa Ha Bosayxe. [Ipu noGasneHUy K HeMEHTY TTecKa
M e0Hs B KadecTee HATIONHUTEI MOMy4aioT 6eTon, KOTo-
pBiif ITHPOKO HCTIONE3YIOT B CTPOHTENCTBE. IIpouHoCcTs eTo-
Ha BO3PacTaeT, CIH B HEro BBOMMTCH KAPKAC M3 XEAEIHBIX
crepxHeit. XKeneao6eToHHbIE MaHeNH, O10KA NMEPEXPHITHHA —
OCHOBA COBPEMEHHOTO CTROMTEABCTBA,

Banpocst das xonmpoan

1. ¥kaxuTe MONOXECHUI KPEMHEA B MEPAOAAYSCKON CHCTeMe
A. H. Menneneesa.

. Kakue creneHH OKHCIEHHS XaApaKTepHEl UIA KpeMHua?

. B BENe KakuX COSOUHEHHV KpeMHHH BCTPEYAcTCA B Apupose?

. Kax MOXHO MOIyduTs KpeMHHI B CBOOOIHOM COCTOAHHUN?

. Kakue annotponAbie MOTHQUKAIINY M3BeCTHB JIA KpeMHAA?

. Kaxue Byl 3HAeTE COEAMHEHUA KPEMRMA ¢ TATOTEHAMY, BO-
JOPONOM, KHCITODOIOM, a30ToM, MetalraMu? Kak oHd Mo-
Tyt OLITh MONYTEHb?

. C KaKuMH CIOXHLIMHA BEIECTBAMH BIAUMOAEHCTBYET KpeMEuiA?

. Yem oTnuuaercs okcuI kpeMHua (IV) OT ADYTHX KHMCIOTHBIX
oKcunon?

. Yro Takoe pacTBOPMMOE CTEKAQ, XHAKOEe CTexma?

. K xaxuym no cue KHCI0TAM OTHOCHTCA KpeMHHepas KHCTIO-

ta? Kak ee noayuaior?
11. U3 yero mony4dalor ob6nuHOe oKoHHOe crekno? Kakos ero
XUMHYecKKMH cocras?
12. Yto npenctasnger cofol LeMeHT M0 XMMHUSCKOMY cocTapy?

[« R - FT RN

Sod oo

3adauu u ynpaxcHeHUA 048 CamMoCIoAmeabHol paGomt

1. CpepxuMcTHIit KpeMHUI [Uifl TPaH3UCTOPOBR MOIYYAKOT NYTEM
NpeBpalieHUA XEMUYECKH YHCTOTO KPEMHHA B OPOMEII KpeM-
HUS (1V), KOTOPRIH 3aT€M BOCCTAHABIWBAIOT BOJLOPOAOM,
Hanmnuiure ypaBHEHHs! COOTBETCTBYIOLIMX PEaKIIHiA.
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2. TloyeMy He PacTBOPAWIMACS B KOHIEHTPHPOBEHHOMH a30T-
HOll kucnore KpeMHHil pacreopsercst B emecn HNQO; m HF?
Kakywo pone urpaer HF B Takoil cmecH?

3. Kaxum obpaszoM M3 oxcuaa kpemuus (IV) nonyyuTe pactso-
PHMOE B BOIE cOenMHeHHe KpeMHuA? Hamuuminre ypaBHeHRe
pPeakIHH.

4, CocTaprTe YPABHeHHA peaklui Mexmy:

a) KPEMHE3eMOM M COIOMH; ) KpeMHE3eMOM W MAPOKCHIOM
6apua; B) CHAMKATOM KaiHd U QTOpOBOSOPOIHON KHCAOTOM.

5. KakoB xapakTep cpefbl BOZHOTO PAacTBOPa CHUAMKATA KaTuA?
ITogTRepanTe OTBET MONEKYAAPHBIM H MOHHLIM YPaBHEHMs -
MM PeakilMH, ITPOHCXQAgiesl B 3TOM pacTsope.

6. CocTaBeTe YpaBHEHHS PEaKUHi, ¢ TOMOIIBID KOTODBIX MOX-~
HO OCYIIECTBUTH CNeAYIONIHE IIPeBpaLleHH:

a) 8i0; — Si — Mg;Si — SiH; — 5i0; — Na,5i0; —» H,Si05;
0) 3iCl, = 8i — K,;810; —» H,510; — 58i0, — crexqo;
B) Si — Si0, —» CaSi0; — H,Si0; = S‘JiVO2 — SiC

Si - SiF,.

7. B Tpex npoOUPKaxX MMEIOTCA DACTBOPEI CHIMKATA HATPHA,
KapOOHATA HATPHA H CyIbGuaa kanug. C MOMOHIBID KAKOTO
QIHOrO PeaKkTHBa MOXHO ONpPeAenMTh KaXAblil M3 yKa3aHHBIX
pacteopoB? IIpHBeIHTEe YpaBHEHHUS COOTBETCTRYIOIIMX peak-
HUK.

8. Tak HA3BIBACMOE HODMANBHOE CTEKIO codepXur 13% oxcuma
ratpuit, 11,7% oxkcuaa xanbuus U 75,3% oKcuga KpeMHHA
{TV). BripasnTe cocTaB cTekia popMynoil (B BUAe coeHHe-
HHSL OKCHAOB).

9. UMeeTcs cMech KpeMHHS, Tpaduta M KapboHATa KanbIHA.
Haiizure ee KonHYeCTBEHHSIH COCTAB, €CNIH H3BECTHO, UTO
npH o6paGotke 34 r cMecH pacTeopoM NaOH nonyueno
22,4 1 rasa (4. v.), a npy 00paboTKe TaKoil Xe NOPIUHKA CMe-
CH CONMAHOHN KHMCROTOMN nomydceHo 2,24 1 raza (4. y.).

10. MMeeTca cMech KpeMHMA, ANIOMUHASA M KapGoHATa KANbLIHA.
KakoB ée KONHMYECTBEHHBIR COCTAB, €CMH M3BECTHO, YTO TIpH
oGpaboTxke cMecH H3OLITKOM PACTBOPA LHEJIOYH BBLISIAETCA
17,92 a raza (1. V), a npu o6paboTKe TaKOH Xe MOPUMH CMe-
CH CONAHOM KHCIoTol — Takxe 17,92 n rasa, npomyckaHue
KOTOPOT0 4&pe3 pacTBOp THAPOKCHAA KATLLMA BEI3BAIO 06-
pasosauMe 16,2 r Ca(HCO,),?



Jacme III
OPrTAHUYECKASYI XUMUA

Pasdex 9

OCHOBHbIE NMOJIOXEHWA
OPFAHUMECKOW XMMUM.
- YINIEBOAOPOADI

B nmanHOM pa3fene oGcyxIaeTCa ONpeaAeIeHHE OPraHU4Yec-
Koif XxuMuH, HOPMYIHPYIOTCS OCHOBHBIC NOHATHS, KOTOPLIS
HeOoOXOIHUMEI TIpM PACCMOTPEHUH CTPOCHUS M CBOHCTB BCex
OpraHUYeCcKuX coequHeHni. K yucay Takix moHstiit oTHOCAT-
CS «M30MEPHS», «TOMOJOTHYECKHI paAl», «DYHKUHOHANbHAS
TPYTIIIa», «YTIeBOJOPOAKLIA PATHKAI» U A,

3mech e IPUBOISTCA OCHOBHBIE IONIOXEHHA TEOPHH CTPOe-
HHA opranudgeckux cocaiyHeHuit A, M. bytneposa; paccMatpH-
BAIOTCA COBPEMEHHBIE KBAHTOBO-MeXaHHIECKHE TIPEACTARIEHHS
00 3MEKTPOHHOM CTPOSHHH aTOMAa YIJIepoIa B OpraHHYecKHX
COCSANHCHNAX, BasHPYIOUIECH HAa THIOTe3e O THOPHIH3ALUH
aTOMHEIX opOuTaneH, KoTopaa Oblna npemwioxeHa B 50-x IT
BBELAAIONTHMC aMEPUKAHCKUM XHMHKOM, AaypeaToM Hobesner-
ckoii mpemun JlaitHycoMm IlonHHroM.

Ilpu nay9eHBH 3TOTO Pa3nena Bbl NO3HAKOMHTECE ¢ THIIA-
MH 130Mepuu, ¢ oblieid KnaccudyKanyeld OpraHi4eckKux Be-
ecTB Mo GYHKLMOHANLHEIM TPYIINAM U [I0 CTPOSHHIO YTAEBO~
LOPOIHOro paguKana, ¢ BAXHCHIIMMHA THIIAMH pPeakluit B
OPraHMISCKOM XMMUH, ¢ KPATKCl XapaKTepUCTHKOM MeXaHH3~
MOB OpPraHMYECKHX peakiiuil,

B aTOM Xe pasiene paccMaTpMBAIOTCA HOMEHKIATYpa, (-
3MYECKHE M XMMMYECKHE CBOMCTBA, 4 TAKXKe CIIOCODEI IQIyde-
HUA TIpoCTeHUTHX NIpeACTABUTENeH OpraHHYeCKHX BellleCTs —
YINIEBOOOPOIOB, K YUCIY KOTOPBIX OTHOCATCS:

— aNKaHbl }

_ (HacLILICHHBIE YTIICBOLOPOIBL);
~ UKI0AJKaHbi
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— aJIKeHHI

— anKaiesl {HeHaCHILICHHbIE YIJIEBOAOPONDY;
— afK{HBI _ '
— ApeHb {apomMaTydecKVe YITICBOLODOIH! ).

B zaknmrouenHe pasaena Bu NO3HAKOMHTECH ¢ MPHPOIHBIMH
HCTOYHHUKAMU YTIEBOMOPOIOB — HEhThI0 H TIPUPOIHBIM Ia-
30M — W ciIoco0aMyl MX IepepalboTKy.

§ 9.1. OcHoBHbie MOJIOXKEHHA OPrAHHYIECKOH XUMHU

@ OprauwdgecKas XHMHA — 9TO XHMHI COeTUHERUH YTIePOaa,

Onsako HeKOTOpEIe coeAnHeHus yrepoaa (okeuasl CO u
CO,, yronpHas kucnora H,CO;, ec connt — kapBoHathl U TUi-
POXApOOHATE, & TAKKE Psill IPYTHX BELIECTR) U3YMA0TCH B He-
OpPTaHHYSCKOH XMMHH, TTOITOMY CYLIIECTBYET bomee TOYHOE Of-
penenegHHe OpraHHIeckol XUMUHU:

® Opraﬂmlecxan XHFMEA — 3T0 XMMHA YINIEBOAGDOIOB H HX 0RO~
H3BOITHBIX.

VYraerogoponm (YB) — aTo npocTefiline opranmiecKme Be-
HIECTBA, MOJIEKYABI KOTOPEIX COCTOAT M2 ATOMOB TOJILKO NBYX
anemextor: C u H. Hanpumep: CH,, C;H,, C(H B T 1.

Ipouzpo/unte YB — 5T0 NPORYKTHI 3aMetieHUA aToMOB «H»
B MOJeKynax ¥YB Ha gpyrde aTOMEI MUIM TpyIINs! aromMoB. Ha-

pHMED! H
| ,
H-—C—] NH,
f
H MetunaMnn
H H
| |
H*?” H > H""(]:“ Cl Mpou3BonHEIE
H - H XGopseran VB merana
MeTan
(VB) H
l
H—-C— OH
l
H Merauon
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Ha3panue «OpraHudeckas X#MHS» NOABUWIOCH B Havale
XIX B., Xorna GbUIO YCTAHOBIEHO, YTO YIIEPOACOAEPKAIIME Be-
MIECTBA ABNAITCA OCHOBOI pacmTenbﬂmx M XMBOTHEIX Opra-
HH3MOB.

Ho 20-x ropos XIX 8. MHOIH€ Y4€HBIE CUMTANH, YTO Opra-
HHYECKHUE BCLICCTBA HENb3A HONYIHTh (CHHTBSHpOBaTb)_ B Ja-
0OpaTOPUH U3 HCOPTAHMYECKUX BeLIECTB, YTO OHM 06pasyloTcs
TOJIBKO B XHBOI NPHpOIE NPY yIaCTHH 0cofOH «XU3HCHHOMN
CHJIBI». YYeHHE 0 «KM3HCHHO CHNe» HA3LIBACTCH BHTATHIMOM
(J1aT. vita — XM3HL).

370 yueHHe CYMIECTROBANO HELOATO, [IOTOMY YTO X B Ha-
yaje u cepegrre XIX B. GBIIH CHHTE3UPOBAHB MHOTHE Opra-
HHYECKHE BEHICCTRA:

1828 1. — Benep cunreaupyer modesay CO(NH,),, xo-
TOpas ABIACTCH ONHHM M3 IPOAYKTOB, 00pa-
3YIOUIHXCS B OPTAHHU3ME;

1850-¢ = — BepTa0 CHHTEIMPYET XKHPH — BEHIECTBA, UI'-
palolliye BAXHYK POJib B OPraHHU3ME; :

1861 — BymiepoB CHHTE3APOBAI GIHH M3 YIIEBOIOB.

Ceifgac ussectHO Gonee 10 MuE OpraHHYeCKMX BEeIECTR;
MHOTHE M3 HMX HE CYNISCTBYIOT B IPHPOAe, a TIONYYCHE! B Ja-
Gopatopuy, YIpOMBILIUIEHHEIH CHHTE3 PATHYHBIX OPTAHMYECKIX
BEIIECTB ABIAETCSA OXHMM M3 OCHOBHBIX HaHpaBJIeHHPI XMMH-
YeCKOM [IPOMBIIILTERHOCTH.

Kpome C u H, B cocras MHOTHX OPTAHKYECKUX BELISCTE
BXOAAT cuexyiomue axeMeHTor: O, N, S, P, Cl, Br u np.

TIpuHIMINATBEHOrO PASAHIMA MEXIY OPraHHYeCKMMH U
HEOPraHMIeCKHMMH BEIIeCTBAMM HeT.

OnHako THOMUHBIE OPraHHYECKKe BEINECTBA MMEIOT PII
CBOICTB, KOTOPHIE OTIHYAIOT MX OT THIHYHEIX HEOPTaHUYECKHX
BEIECTB. DTO 0BBACHIETCH PA3TUYNEM B XapaKTepe XHMHIec-
KOH CBSI3M:

TrawHbe HEOPIAHMYECKRE BEINECTRA TRUHYHEIE OpraETecKie BeMecTRA
HoHHHe HnH IoaApHEE KoBaNcHTHble |HenonapHasie win crabononapHme
CBAZH KOBAIEHTHBIC CBS3M
DECKTPONUTE HezsaeKtpotyTer
[Teepabie BERIECTBA C BRICOKOM KMIKGCTH KW TBEPABIE BEHIECTRA C
TEMIIEPATYDOM IINABICHHA HHIKOH TEMOCDATYPOH ILIARTEHUT
TLiramsrcs Ge3 paspynieH us PaspyINalTCs NP HAIPEBAH UK
He oxuchstiores Ha BO3AYXE, HEe ropioun JOKHCHRIOTES HA BOZAYXE, FOPIOYH
PacTBopumet B BORE Hepacrsopnsul uan mwroxo

PacYBOPHMEL B BOIE

455



XapakTep XMMHUECKHX CBsizeil H BATEHTHOCTS YIIEposa
B OPraHHYECKMX COeHACHHAX

ATtoM yriepona ofpasyeT TOIBKO KOBUIEHTHBIE CBIA3H. DTO
OOBACHSETCA TEM, ITO YTAEPOI HMeeT JIEKTPOOTPHLATEIEHOCTD
(50) = 2,5, 4T0 ARISETCA MPOMEXKYTOUHOMN BETHIHHOR MEXTY
3HaYeHHAMHA D0 THMHIHBIX MeTajutos (B0 = (,7-1,5) u DO
THITMYIHBIX HeMeTanoB (B0 = 3,0-4,0).

PaccMOTpHM BajJeHTHBIC BOIMOXHOCTH aTOMA YICPO/Ia:

6C 13&22.22 C* 1;&]223
BAJIEHTHEIS +E
E-HBI , [111]
i 2p 2p
2s 2s
OCHOBHOS BO3OYXKACHHOE
COCTOSHHE, COCTOHHHE,
BaNleHTHOCTD 11 BaNIEHTHOCTD IV

Bo Beex opranMyecKuX CoenMHeHUAX aToM C HaxomuTes B
BO3GYXIEHHOM COCTOSHWM, IOTOMY BaNEHTHOCTH C pasHa IV,

BeskHeitiee cBOHCTBO YIepona — CIIOCOBHOCTD €70 AaTOMOB
COENUHATHCA IPYT ¢ APYIoM ¢ 06pazoBaHueM ierneit:

fLb
—C—C—C—C—

|

ToaroMy cyliecTryeT OUeis MHOTO OPraHWuecKHX BEIIECTB.

ATOM YIIEpOZa B OPraHMYeCKHX COeAMHEHMAX MOXET Haxo-
JUTBLCA B TPEX BATEHTHBIX cOcTOAHMAX (Taba. 46). DTUM BalleH-
THBIM COCTOSTHUAM COOTBETCTBYIOT PasjMIHbIE TUITH TROPHIHM-
3aUMH JIEKTPOHHBIX opOutanedi (061aKoB) aToMa yrepoja (o
rubpuanianyd cM. § 3.8).

QcHOBHBIE NOAOKCHAA TCOPHU XHMHIECKOTe CTPOCHAS
OpPraHMYeCcKHX COeTHHEHIMA

31y Teopu1o paspaborar pycckuit ydeusrii A. M. Bytiepos
{1858—1861).

I noaoxwcernue. ATOMBI B MOJIEKYJIAX OPTAHMYECKHX Bell¢CTB
COEHHAIOTCA JAPYT ¢ IPYroM B olipeReIeHHOl moce 0BaTe b0 -
CTH COIIACHO X BANEHTHOCTH.
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TocnegoBaTenbHOCTD COSAWHEHUS ATOMOB B MOJIEKYJIC Ha~
3BIBAETCHA XMMHYMECKHM CTpOeRHeM (CTPYKTYpOii).

/ omom \

amnupudecKie — . CIpYKmypHole —
TTOKA3bIBAKOT TONBKO TIOKA3BBAIT XMMHYECKOE
COCTaB BCHICCTB CTPOCHHEC BEilIECTB
C2H4s C2H6s C2H60 H H
N /s
C=2C
7 N
; H H
(H,C=CH,)
H H H H

|| |1
H—C—C—H H—~(I3——C—O——H

| I

H H H H

(CH,—CH,) (CH,—CH,—OH)

B opranMyecKX COeIUHEHHAX, KAK YXE 0TMeJaaoch, aTo-
MBI YTJIEpOAAa MOTYT COSAUHATHCH IPYT ¢ JAPYTOM, 0Dpa3yd Lenn
(YyrmepongHelit CKeJeT).

B obpasylomuxcs LHEnax aToM yriaeposia MoXeT ObITb CBA-
3aH 1160 c OIHMM COCEIHUM aTOMOM YTNIepoaa, JHG0 ¢ IByMA,
160 ¢ Tpems, 1160 ¢ TeThIpbMA. COOTBETCTBCHHO PA3INIAI0T
NEepPBHYHbIE, BTOPHYHBIC, TPCTHYHBIEC W YETBEPTHUHBIE ATOMEI
yriaepona. B 3aBHCHMOCTH OT HAIMYKA T€X MM MHBIX aTOMOB
yIepoaa Lemy ObIBaoT:

a) npaMuie (Hepa3BeTBAeHABIE) — COIEPKAT JiBa IIEPBUIHBIX

aToMa yriepoaa (KpaiHue B [emy), OCTANEHBIE ATOME] —
BTOPHYHBIE; HATIPUMeED:
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Banemwsie cCocTORMMA A THITH!

Banenmioe

cocmonnue| U cBAsed Tun eufipuBusauuy

' Hepﬁae éélé ?

|
f 2525ty
X speulpudusaust

Anan yesepota E_gs
Coedunen ¢ -—-
b-ma amomamu,

ofpasyem
48-chasu

Bmépue

o /o
o
s|jon

Amon yesepoda
toedunien ¢
Sma amopany,
sbpasyem
36~ chasv u
1% - chasn

Tnemse
f sy

)

Armom y2aspodn
coedunen ¢
2-ma omonany|
oBpa3yem
26-cbiauu | Crewubowmed 2 snexmponiwx ofnaxa
27-tBasu
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OpHIM3AIMH ATOMA YIIepoaa

Tabauya 46

Cremamuyeckoe uiplpamenue
anexmponnstx oiaaxod

Moureps: MOABKYA

108°28'

Obpasysomca 4 nobux ulpudwsix ofnaxa |
Kkomopsie wangaBaens § npocmparembe «
Bepurunam mempasipa

/¥ /

Ghoaayromen Inofeix eulpudubix ofaaxa xemepse
pacnongeoiomen § odvod nagckacmy ned yanor
1207 Inexmponnoe obaaxo, we yyacmbyruee

b aubpuduzauuy, nepnesduKyAADHO Smad NABCABLML

0Bpasytomes 2 woBoi cubpudisix afsaxa, komopsie
pacnaateaimen Ha Aunud nod yaom 150°
Jnenmportsie obraxa, He yeacmbyrewue § sulipu-

dusauuy, B3oumne nepnerduxyafpHst
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6) pasBeTsieHHbIE — COmEpXat XOTHA Obl OJMH TPETHYHBLH

KM X0Ta 06 OIWH YeTBEePTHYHEA ATOM YIepoia; HanpH-
Mmep:

| TPETHUHBIH aTOM
yriepoaa

B) 3aMFHYTBIe (THKAB) — HE COXEPXAT MepBHYHBIX ATOMOB
yrilepona; HanpHMep:

AN Ve
< 7 N 7

N No— C C
v /S AN
C | P

//\c- Ne C
VAN VRN

/ ~N

Il nosoxcenue. CoofieTEBA BEMICCTB 3ABMCAT He TOILKO OT
C€OCTaBa, HO B OT CTPOEHMA HX MOJIEKYI.

HanpumMep, cymecTBYIOT 2 pa3iHuHbIX BElECTBA, KOTOPbIE
UMEIOT OAMHAKOBLIH COCTAaR, BLIPAXAaeMBlil DMITAPUIECKON
dbopmynoit C,H,O:

Hzomepnt
<,H,0
H H H H
| I |
BE—C—C—-0—H . H-C—0—-C—H
| l |
H H H H
CH,—CH,—OH CH,—O0—CH,
DTaxon (KUOKOCTh, B3aUMO- AuMeTnnosbil abnp {ras,
meiictayeT ¢ Na) He BaauMogelicTeyeT ¢ Na)
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M3zoMepnt — 3TO BEIECTBA, KOTOPBE MMEIOT OAMHAKOBHIN
COCTAB, HO Pa3HOE CTPOSHHME MONEKY/I M Pa3IHYHEIE CBOMCTBA.

W3omepna — sipjieHMe CYILICCTBOBAHUS H30MEDOB.

M30Mepsl IMeI0T OMMHAKOBYIO SMIIHPHYECKYIO HOpMYyny K
pasHbIe CTPYKTYPHBIE hopMyabl. C yBenMUeHKHEM YHCIA ATOMOB
YIICPOlia B MOJIEKYJIe YMCIO H30MEPOB Pe3KO BO3PACTAET; Ha-
TIpHMep:

C.H,, — 2 u3oMepa,

C,;H; — 75 uzomepos.

Tunvt uzomepun

1. CrpykrypHas H3oMepHs

Waomepua H3oMepus Ionoxe-
nenn: HHA KpaTHoit
CH,-~CH,—CH,—CH, CBI3M
i 2 3 4
CH,—CH=CH—CH,
CH,—CH—CH,
1 2 3 4
(|:H s CH,=CH—-CH,—CH,

H3oMepHs NoNoXKeHHA
QYHKIIHOHANBHOW TPV

CH;,—CH,—CH,—0H

CH;—CH—CH,
|
OH

2. IIpocTpancTeennad H3oMepust {FeOMETpUYECKAA M30ME-
PHA, YHC-MPaHC-T30MEPHUS)

1 4 1
HC , , CH, HC , ,H
c=cC =
s AN / N4
H H H CH,
RHUC-30MEp ’ mparc-N3oMep
{t'kun. = 3,7°C) {t"xun. = 0,9°C)
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Ilopsinox coeaMHeHUA ATOMOB B 3THX H30MEDAX OAUMHAKO-
- BBlH, HO PacIooXeHue ATOMOB B IPOCTPAHCTRE PATTHYHO.
3. MexxnaccoBast H30MEPHA — H30MePHs BElLlIECTB, TIPHHAN~
JEeXaKX K PA3HBIM KIaCCaM OPraHHYECKUX COSIMHEHHMIA:

Obuman

Kraccn
$opmyna

pumeps

ANKeHE

Huxsioar-
KAHH CnHln

C6H12

NN

CHI = CH—CH;—CH;CH;-CH3
Texcen-1
A
H,C (|:H2

H,C CH,

Tsxnorekcad
CH=C-CH,
il I O T Mpormm
ATKATHEHb \ CH, = C=CH,
IIponamHen
_ ~CH,—CH, —
. o ﬁCH3 CH, - CH, - CH, - 0OH
CoHy 20 C4H100 Byraion-I
Tpoctsie \a CH;—CH;—0-CH,-CH,
3hHpE JIM5TAOBEIE 2MUP (ITOKCHITAH)
OOQHOOCHOB- /0
HEIE KapGo- CH,- CH,- CH,—-

HOBEI® f OH
KHCJIOTH C.Hy, 0y C4Hy0, H-ByTanoBas kucroTa
CnoxHule

athupH CH;-CH; -

KApGOHOBRIX 1 O-CH;

KMCAOT MetrimponHoHaT

H //O
ANBIECH B ¢ o CHy = C\H
A TIpomaHaIL
CHy 0 CH0 (l)
|
Keroru CH,-C-CH,

IponasoH (aneToH)
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Il norosxcenue. B MoaeKyaax OpraHHuYecKHX BeNIECTB ATO-
MBI M FPYUNGL ATOMOB BAHAIOT APYT HA APyra. DTo B3aUMHOe
BJIHAHHE ONpeleNgeT CBONHCTBA BenlecTs.

PaccMmorpuM, HanpuMep, BansiAue OH-rpynmost Ha riog-
BHXKHOCTE aromoB «H» B 1iukie GeHzona™:

H Br
Fe
Q vm e Y o

B OcH307EHOM siApE 3aMELIACTCS OAYH ATOM BOOOPOAA.

OH OH
H H Br Br
+ 3B, — ©/ + 3HBr
Br

H

Tlpu Hanuunu rpymnnsl —OH B OeH30,1bHOM fIpe 3aMela-
10TCS TPA aTOMa BOLOPOZA.

C nmpyroii cTOpPOHBI, YINEBOIOPOAHEIM PaIUKAT BAUSET HA
NIORABMAKHOCTE aToMa Bomoposia B OH-rpyne:

ONa

O + oot — ) + Ho

Ecnn rpynna —OH caf3ada ¢ OeH30MEHBIM KOABLIOM, ATOM
BOZOPOLA B HEH SBISETCS NIOABIKHBIM ¥ MOXET 3aMEILATHLCS
Ha aToM MeTa11a IPY B3aMMOIeHCTBUH CO LUEAOYBIO.

CH3—CH2+ NaOH ——<—— peakuus He HIeT

Ecnu rpynmnma —OH cBsizaHa ¢ anKMJIBHBIM PAaIHKRIOM,
TOABHKHOCTR ATOMA BOAOPOIA B Hel HeReJIMKa, 1 OH He MOXKET
3aMEeIUATLCSA Ha METAJUT ITPH AeHCTBHH IIET0YH.

* B npuBeneHHOR HuXe cTPYKTYpHO#R dopmyne Gensona C.H, Brigenen
TONBLKO 3aMeIMAINUACA aTOM BOXODPOAA
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Tomonorugeckuii pam. Tomoxoru

ToMon0THYecKHi pal — 3TO0 pajg opranugecKHX CoeTuHenuil,
B KOTOPOM KAKALH CIeiyIoInMi 4eH PAJa OTIHYaeTCa oT npe-
meinymero Ha rpynoy CH,. Cxoavnie no xuMuveckuM cBolicTaam
coenuHeHH, 00pas3yroLIe TOMOMOTHYCCKHM PAN, HA3bIBAIOT-
cs eomoioeamy. Ipynna CH, HasweiBaeTcs eomonoauveckoil pas-
HOCMIBR).

Hanpumep: CH,, C,H,, C;H;, C,H,o, C;Hy,... C H,, .0

Co¢tas BCeX WIEHOB TOMONOIHYECKOr0 PAad MOXET ObITh
BRIpAXeH 00ueil dopmyroi.

Knacenbukauns opraHigecKux BelecTs

Kax v Heoprarnueckue COeIHHeHWs, OPFaHMYECKHE Bela-
©TBA KIacCUONIMPYIOTCA, T. €. PasIensioTcd Ha KJAacCH.
BOJBITHHCTBO OpraHHYeCKHX COSTMHEHHH MOXHO ITPEeICTa-
BUTE dopmynoi: R—X, e R — yrieromopoaHblii pagukan;
X ~ (pyHKUHOHANBHAS TPYIINA.
OH

CH, '

~
YrreBomopon- OH OYyHKIMOHANB~-
HBIE PATUKANE / HBIE FPYIIIal
O
s
LC
NH

@Oy HKIHOAAAbABIE IPYIIEL — 3TO IPYINB aTOMOB, KOTOPhIE
ONpeneAgioOT HAaNbOIee XapakTepHble XUMUYCSCKHE CBOMCTRA
OPraHUYeCKUX COETHHEHUI. YIIeBOIOPOIHbE PRAMKAIBI —
ocratku YB, caasanube ¢ GYHKUIMOHATBHBIME TPYATIAMHU.
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1. Knaccugbuxayusa opeauuseckix eeecms
no cmpoenwo yzneeodopodroeo paduxana (R)

AIMKTHYECKUE Opranuyeckue
- MKITMYECKHE
{HELMKITHYECKHE) COETHHEHUSE I
IIpedemnume -HenpeaemmHnie

(aToMM yTaepoda CBA3AHBL
ApPYT ¢ EPYTOM TONBRKO OAHHAD-
HBIMH G~CBA3AMH)

CH,—CH,—CH,
CH,—CH—CH,—OH
l
CH,

CH;,—CH,—CH,—Ci

{MOMEKYIE 3THX COETUHE-
HHH copepxaT IBOHHEIE MIH
TPOHHEIE CBA3H MEXIY aTo-
MAMH YIiepoaa)

CH, =CH,

CH=CH

CH, = CH—CH,—OH
CH, = CH—CH = CH,

-~

KapOouuknngecxue

(B COCTAaB LMKIOB BXOAAT TOMLKO (B COCTAB LMKJIOB KPOME aTOMOB
yriepola BXOZST aTOMBL APYrHX

aTOME! YIIEpOHa)

CH,

7N
" HC CH,

H,C

HC CH

| |

HC\_/CH
N L7
CH

IeTepommcnrseckue

S1EMEHTOR)

CH
VRN
CH

HC

| |
HC CH




2. Knaccugukauua opzaHluecKkx geli4ecing no
dyrKyuoRaALHUM 2pyniam (X)

Hazpanne Hassa
X DYHKIHOHATb- RX He Tpumeps
N Krnacca
HOH TPYITITH
CnupTthl CH,;-CH,-0H
-OH Mapoxcus- R—-OH
HAf TPYMIa
{raapoxcun) DenHonb OH
. Kap6ormns- | Ri CH,
C=0| wuasrpymnna C=0 | Keromu L=0
(kapBormn) | Ry CH;
,;O //O //O
- C\ Anseraisas R-C Ampgerunn]  CH; - C\
H TpyIiz Sy H
O | Kapboxcrns- 0O KapBoro- P
P4 <
- (‘\O Hagrpynoa | R~ & BblE CH; - CH, - <
H | (xap6oxcun) \0 -H KHCHAOTH OH
_ _ [Teppmy- | _
NH, | Asnwiorpyrma R-NH, HEBIE AMHHEL CaHs — NH,
Hurtpo-
—NO; | Hurporpyrna R-NO, COemHEe- —NO,
His
—~NH, NH,
AMuHOTpYIna i . L
C\ﬂ + R\Céo AMHHO-* CH,— (;H _ C:
- KHCOTBY
OH Kapookecnn ~ OH NH, OH

THIB 0PraHMYecKHX pearHi

PaccMOTPHM THITB OPTAHMMECKHX peakuuii HA OTICNBHBIX
NpHUMEpax.
1. Peaxuuu npucoedunenus

Cl Ci
H{ M Cl |
C=C + | ——> H-C-C—H
¥ m cl |
i H H
DTeH (THIEH) 1,2-OuxnopsTan

* AMHHOKHCIOTH — NIPHMED COSAHHEHWHA CO CMELUIAHHBIME QYHKIHAAMM
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2. Pearxyuu sameuienus

H H
| L I
H—C-H + | —— H-C-C + HC
| Cl l
H H
Metan XnopMmeTaH

3. Peaxyun omuenaenus

| 1 H,S0 koL ™~ g
H-C-—-C—H —— ,C=C +HQO
r -]- - + - H \H
tH OH !
L oem e == DreH
BTaHon

4. Peaxiyuu pazroxwcenus

t°
CH,~CH,—CH,~CH, ——* CH,—CH, + CH,= CH,

Byrtan DTaH Dren

5. Peaxuuu usomepusayuu

AICL, t°
CH,—CH,—CH,—CH,—CH, ——» CH,—CH—CH,—CH,
Tenrtan |
CH,
2-MeTtunéyTan

6. Pearyuu oxucaedun
" a) IOJIHOE OKUCACHNE

¢

—4 t +4
CH, + 20, —— CO, + 2H,0

) HEMOMHOE OKHCIICHHE

— 1°, KaT. A
CH, + O —— H-C + H,0
~
MeTau H
MeTtanans
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(prannyeckre peaklIH¥ MOXHO KNACCH(PHUUHUPOBATE B O -
crrocoBy pa3phiBa KOBAIEHTHEIX CBA3€H B MOJIEKY/IAX pearupy-
IOIIHX BEILECTB.

1. Ceobednopaduxanshibtli (zomoaumuveckuil) paspoie cedseli:

o ol " unu hy
A ITI B — Ae + B

cBOCOIHBIE PaTUKAIIBL

TaxkoMy paspsiBy MOLBEPIAIDTCS MANCTIONAPHDIE KOBANIEHT-
HbIE CBSE3H MO JeHCTBHEM CBETA HIH BBICOKOH TeMIIEPATYpHI.
OGpa3yiomyecs YaCTULIbI COAEPKAT HECTAPCHHEIC IMEKTPOHE
W Ha3BIBAKOTCH CBOOOJHLIMM PANHKRNAMH. DTH YacTHIILI 00Na-
JaioT OONBIIoH JHEPrHeii, O4YeHb AKTHBHEL

2. Hounutii (cemeponumuneckuil) paspols ceéaseil:

Al:B = {A]"+ [1B]”

KaTHOH AHMOH

Takomy PasphiBy OABEPralTesd NMOAAPHES KOBANCHTHIS
cesian. OBpasylolliecs OpraHuyeckue HOHHEIE YACTHALBI OTIH -
YAI0TCS OT HEOPraHMYECKUX TeM, YTO OHH BO3HUKAIOT TONEKO B
MOMEHT PeaKIIHH.

Bonpocst das konwmpons

. Yto ¥WsyuaeT opramwueckas xumus?

. Kakpe BemecTBa HA3BLIBAKOTCS YIAeBOLOpOAaMH?

. UTo Takoe MpOU3BOAHLIE YINEBOAODONOB?

. Kaxopa BaneHTHOCTB Yri€polla B OPraHHYeCcKHX COeIHHEHH-
ax? ITouemy?

5. Kax MOXHO OOBICHHTL MHOTOOGpasne Gpranuveckux coean-
HeHui?

. Yto Takoe xMMHUeCKoe CTpoeHue BeluecTs? O6BACHUTE Ha
npuMepe.

. HazopdTe THUITHI YIIEPOL-YIIEpOAHBIX Leneii.

. Yro takoe maomepus? HazoeuTe THINH M30MEpHN.

. IIpMEepHTe MTPUMEpPHE B3aAMHOIQ BIMAHHA ATOMOB HIH IDYIN
ATOMOB B MOJIEKYIAX OPraHWYeCKHX COCARHEHUIA.

10. Yto takoe romosorduecKui paa? Tomonoru? Ipusenute

TIPUMEPHI. -

11. Kak MOXHO KhnaccHbUUMPOBATE OpraHUYecKre BelecTBa?

12. Haiite wiaccHBUKALHIO OPrAHHYECKUX BEWECTB 110 QYHKLIH-

OHANBHLIM FPYITIAM. ’

-

=2

o 0o~
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13. HazoBuTe THIIBI OpraHHYecKMX peakilHii.
14, KaxkoBst crocobbl paspriBA CBS3€H B MOJIEKYIAX OPraHH4ec-
KHX BelnecTs?
15. Yto Takoe rHOpUAH3ALKA BASKTPOHHBIX O0BIaKOB?
16. OxapaxkTepuszyiiTe THNB THOPHAN3ANUY M COOTBETCTRYIOLIKE
HM BaJIeHTHBIE COCTOAHKA ATOMA yriepona. [Ip¥beauTe mpH-
- MEPBHL.

Yupaxcruenun 048 camocmoamensHoii padontst

1. VkaxuTe BAJEHTHOE COCTOSIHHE W THUN TMOpUAW3AuMH opbu-
Taneld A KaxJore atoMa yIliepona B CNeIyIOLINX coequHe-
HUAX:

a) H,C=CH—CH—CH;; 6) HC=C—CH,—CHBr,.
l
Cl

2. ¥Kaxure, KaKHe M3 CJIEAYIOUIHX BEUIECTR O OTHOUIEHHIO APYT
K IpYIy ABIAKTCA TOMOJIOraMH:

a) C;H,; 6) C,Hyy; B) C;Hg;, r) CiHyay 1) CeHg; ) CeHyy;
x) C;Hyy; 3) CsHyy; w) CH,.

3. VkaxnTe, K KaKOMY KJIACCy OTHOCHTCH KaXIoe H3 CAeqyio-
UIKX BEIIECTE: :

0
a) C,H,—OH 6) H_c/< 1) CeHy
0 _ H
c’ 0
0 @ N\ oH ») CH,—Cc?
“NOH

4. ¥Ykaxnte, K KAKOMY THNY OTHOCHTCH KaXZad M3 ClIeIyIoUIHX
peakuuii:

ay GH, + Br, —— CHBr1,

H,S0,

6) C,H,0H CH, + H,0

"
8) CH,—CH,—CH, + HONO, ——— CH;~CH—CH; + H,0

|
NO,
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Cl

Cl al -
AICI,
r) © + 6Cl, ———> +  6HCI

cl c1
o ol

f .

Y o
¢) CH, —> C +2H,

1°, KaT.
%) CH;—CH,—~CH,~CH, ——"'s CH,—CH—CH,

CH,

5. ¥kaxuTe, Kaxkie M3 CIeIYIOMINX BellleCTB IBNAIOTCA H30OMe-
paMi B KaKue — TOMONOTaMu:

H H H

1
a)H—C = C—C—0H

|
H

6) CH;—CH,—CH=CH—CH,0H
8) CH;—CH—CH=CH—CH,
I
OH
6. YKaxKTe, CKOIBKO Pa3nHIHLIX cOeMUHeHH 0603HaYeHO

PCACTABNEHHBIMHE GOpMYyNnaMy M KaKHe M3 ITHX COETHHE-
HUA ABAAIOTCS U3IOMEPaAMU:
H i

Cl Cl
a) H—Cl—é—Br B) H—Cl—(ll——Br
' 1|{ i:} H %1
CH, cl
6) Br—Cl‘—Cl r) Cl-—Ci—CHJ
(|31 Br Ci 1131'

1) H-C—-C—H

| ]
£70 H



7. ¥YKaxuTe, Kakie B3 CIEAVOILIKX BEUIECTB ABAHIOTCA TOMOJNO-

raMy MO OTHOILUEHHI OPYT K JDYEY:
a) C;H,0OH; 6) HCOOH; 8) CH,OH; r) C;;H,;COOH;
n} CH;COOH; ¢y C;H,COOH; x) C,;H,OH; 3) C,H,0OH.

Teer Ne 15
0o TeMe: «OCHOBHBIE NOICKEHHS OPTAHAIECKOR XUMHAN»
(Yucao npasussibix omeemog — 17)

Bapuant I

1. Kaxue aToMEI yITiepoia B COSIMHEHHH
3 4

1 2
H,C = CH—CH,—CH,
HaXOAATCA B IICPBOM BAICHTHOM COCTOAHUH?

&1 ®2 3 D4
2. Kakye aToMbl YTAEpOIa B COETHHCHHU
2 3 4

1
CH, = CH—CH,—-CH;
HAXOIATCH B COCTOSHHU sp°-THGpaIn3anuu?

@1 ®2 @3 ©4

3. Kaxue 43 cremyloiix CoenMHCHMI SBIMOTCA N30MepaMi?

@ CH,~CH,—CH,~CH,—CH,

CH, CH,

® CH3——IC—CH3 ® CH;-—CH,—(Il—CHz——CH;
L, L,
CH,

- I
© CH;—CH-—CH,—CH, @ CH;—C~—CH,—-CH;,
| 1
. |
CH, CH,
4. Kaxkie 13 crienyrolix CoeIMHeHI I ARIAIOTCS rOMOIoraMu?
@ C2H4 ® C4H10 C3H6 ® C4H8 @ C2H2

5. YKaxuTe alluKIMIeCKHe NIpeae/bHbIE OPraHH4YeCKNE CO-

CRHHEHHA:
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® CH,—CH,~CH,—OH ® CH,

® CH, = CH—CH,—CH, /N
© CH,~CH—CH,—Cl Hz(i‘ lCH;,
|
CH3 HzC CH!
@ CH,—CH=CH-CH—CH, N
! CH,
CH, '

6. Kakas o61uast hopMy/Ia COOTBETCTBYET CIUPTAM?
0

re :
N © RH
) OH

7. Kakue U3 caeayiomux coeInReHNi OTHOCATCA K allble-
rugam?

7
® R—C ®R—OH ®R-C
TN

Y /
® CH,;—C ® CH,—C
“OH “H 0
&
® CH,—CH,~CH,—OH ® CH,—CH,—CH~—C
0 |  “H

7
@ CH,—CH~C CH,
|  “oH
CH,
8. Kakue U3 CNeAyIONIMX Peakinii OTHOCATCA K peakiisaM
3aMeIUEHHA?

h
® CH,+ Cl, -5 CH:Cl + HCl
® CH,=CH, + Cl, - CH,CI—CH,Cl
CH,CH,0H H—zst?ﬂibcm = CH, + H,0
| .
©® CH,~CH,—CH, + HONO, —

pa3b.
—> CH3—'CH—CH3 + Hzo
|

NO,

BapuanT 11

1. Kak#e aToMBI yIiiepoaa B CoeIMHEHHH
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1 2 3 4
HC = C—CH—CH,

I
CH,

HaXoJATCA B TPETHEM BAJICHTHOM COCTOSTHHH ?

@1 ®2 ®3 ©O4

2. Kakue aToMBI YIJIEpOIa B COCEUHEHUH
4 3 2 1
CH,—CH,—CH = CH,

HAXOIATCS B COCTOSAHHH S5p°-TMOpUIM3aLan?

@1 ®2 ®3 ©O4
3. Kakue u3 caemyrolyx CoeIMHEHMI SB/TI0TCA H3oMepaMu?

CH, CH,

I I
@ CH,—CH--CH,—CH—CH,
CH,

|
® CH,—C—~CH,—CH,
|
CH,

|
® CH3—CH2—FH——CH—-—CH3
CH,
CH,

|
© CH,—CH = CH—CH—CH,—CH,
@ CH,—CH,—CH,—CH,—CH,—CH,—CH,

4. Kaxate U3 CIISIYIOLIMX COETMHEHUI SRISIOTCS TOMOIOTaMK?
® C4H6 ® C3H6 CSHIU ® C6H12 @ CSHIZ
5. ¥xaxuTe alKIMYECKHE HElpeaeibHble OpraHi4yecKie
COSIHEHMSI:;
@ CH,—CH—-CH=CH, ® CH=CH

CH,
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CH CH;

7 N\ { OH
®HC CH @®CH,—C—CH, @ @

I I
HC CH CH,

N/
N
6. Kakas 06was (popMyNa COOTBETCTBYET albAeTHIAM?
o .
@ R—C\ ® R-C
H “oH
R
N
e
R

7. Kakue U3 cleqyioninxX coeJUHEeHHH OTHOCSTCA K YTJIEBO-
Roponam?

®. /N ® o
HC ~~\CH s
re \on (b

~u HC\ /CH
® CH,—CH,—OH CH

@O CH,—CH,—CH=CH, @ CH,—C—CH,
[

8]
8. Kakue 13 cnenylomyx peaklMid OTHOCATCSA K DeakLiuaM
IMPUCOSTHHEHMSA?

h

®  CH, +Cl,~ CH,Cl + HCl
® C,H, + Br, -» C,H,Br,

P
CH,=CH—CH, + H, ﬁCH3—CHZ—CH3

i,

NH,0H

® HC=CH + Ag,0 —— Ag—C = C—Ag + H,0

474



+

§ 9.2. Dnexrponinnie 3dpeKTs 3aMecTHTENCH
B OPraHHYecKHX COeIHHEHMSX

B paccmoTpeHEOH BRIIIC TEOPHH CTPOSHHUS OPTaHHYSCKHX
coeqHMuEeHHH A. M. ByTnepoBa roBopuaochk 0 B3aMMHOM BiIHsi-
HHUY aTOMOB M aTOMHEIX IPYII B MOJIEKYAaX OPraHHYeCKHX
BeilecTs ApyT Ha apyra. CoRpeMeHHble IpeACTARICHHS 00 aNeK-
TPOHHOM CTPOSHMH MOJIEKYT TIO3BOISAIOT OGBACHHUTE 9TO B3AMM-
HOE BJIMSHUE.

ATOMBi ¥ ATOMHBIC TPYINB B MOJIEKYJIaX OpraHU4ecKHuX
COeAUHEHHH MOTYT ObITh O6beAHHEHBI 0OLIHM HAa3BaHMEM 3a-
MECTHTEIH. '

CyniectrsyeT Apa BaxHe#nux 3¢d¢hexTa BANAHMS 3aMECTH-
TCJACH Ha pacIpeae/cHHE NMCKTPOHHOA MIOTHOCTH B MONIEKY-
Jie — MHAYKTHBHBIH H Me30MEPHBIN 3 heKTE.

Hunyxtieabii ekt (I) — 370 cMelIeHHEe ANeKTPOHHOM
IUIOTHOCTH BIONE (F-CBSI3W OT OMHOTO ATOMA K EPYrOMY BCIED -
CTBME MX pPa3HOM aNeKTpooTpHLaTenbHocTH. I1pH 3TOM npouc-
XOOUT IIQUISIPHA3aLMA CBA3H.

ATOMEBI KM TPYIIIIBE ATOMOB, SAEKTPOTPHIIATEIRHOCTD KO-
TOPEIX GONBIE DIEKTPOOTPHUIATEIBHOCTH aTOMa YINIEpona, b
CBA3MX ¢ HUM OTTATHBAIOT Ha ccOd 3ICKTPOHH CBA3K H obina-
JA2IOT OTpHLATCIEHEIM HHAYKTHBHBIM ahdexToM —I (anexTpo-
HOAKIIENTOPHI);

5+ 86—
- O

O QO

X = —CN, —NO,, —OH, >c =0, —cf , —Cf ,
H OH

V4
—C\ ,—0OR, —F, —Cl, —Br, 1.
OR

ATOMB! Y I'PYIIL ¢ MeHbILEH BIEKTPOOTPULATENBHOCTLIO
OTTaNKMBAIOT OT ce0d 3NEKTPOHEL B CBA3MX ¢ YIAEPOIOM Y 06-
NATAKT HONOXKUTENBHLIM HHIYKTHBHEIM addextom +I (onex-

OQHOIOHOPHI):
® |5 5+

. X @)

1
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X = Anxun (CH;—, CH,—CH,—, CH;,—CH,—CH,—
CH;—’CH—CHs...)

I-addexT nepenaercs no 1enu o-cBA3e U GBICTPO YMEeHb-
IHAeTCA NIPH YOAJIEHHH OT 3aMECTHTENsl, BHI3LIBAIOLIECIO 3TOT
athdexT:

&+ o+ 60—
CH;, -+ CH,;» Cl I+ > &+

Mesomepibiii addexr (aderT conpsxennsn) M xapaxkrepeH
IUiA COEIUHEHUH C CONpPSKEHHBIMU CBA3AMY, B KOTOPBIX TIPO-
CThIE EBA3H YEPEAYIOTCA € KPaTHBIMH CBA3AMU WM (M) C aTOMa-
MM, UMEIOHIMMM HETIOASIEHHDBIE DNEKTPOHHDIE Hapsi (O, S, N).

MeaoMepHbIi 3DdeKT — 370 NOASPU3YIOLIEE BIUSIHUE aTo-
Ma WIH TPYIIILI AaTOMOB, [IPOABIAIONIEECS B CMELIIEHHH 3IICKT-
POHOB -CBS3EH MMM HermoAeNneHHbIX 3JICKTPOHHBIX Nap OTAelib-
HeIx atroMoB (O, S, N) B cToOpoHY aTOMOB ¢ HEAOCTPOSHHOH I0
OKTeTa SJIEKTPOHHOM o6onoukoil. B pesynbrare Ha mpoTHBOMIO-
JIOXKHBIX KOHIIAX CUCTEMBI MOSIBASIOTCS ONMHAKOBLIE ITO BEITH-
YHHE, HO PA3HBIE JIQ 3HAKY 3apARbl. DNEKTPOHHOE CMEIeHHe
0003HAaYAETCS U3OTHYTOM CTPE/IKOH:

5+
o S o
5+ ‘WY & S —
CH2 /C—I'I\—' HzN'—C .
“H “H &Y

DIeKTPOHONOHOPHBIE TPYILILI, CIIOCOGHEIE K YaCTHYHOH Wit
MOJHOM NMepenaye Mapkl 2IeKTPOHOB, 00NaHAI0T NONOXHUTE Ih-
HBIM Me30MepHBIM 2¢ekToM (M), a anexTpoHOaKIeITOpHbBIC
TPYIIIE, MOASPM3YIONHE CUCTEMY B TPOTUBOIIONOXKHOM Ha-
MIpaBJIeHNH, — OTPHLATENbHBIM {—M).

MesoMepHBiit adihexT NepenaeTcs N0 HEMW CONPIKEHHEIX
cBa3eit Be3 ocnabneHys.

MesoMepHbiit 3GQeKT aTOMOB MITH TRYTITL aTOMOB MOXET
COBMAJATE MO 3HAKY ¢ MHIYKTHBHEIM 2(deKTOM, HO MOXeT
HMETE W FIPOTHROIIONOXHEIA 3HaK, HaIpUMED, aTOM Xiopa 00~
JAanacT oTPUIATEIBHEIM WHAYKTHUEHBEIM 3 heKTOM H ITOTOXKH-
TENBHEIM ME30MEPHBIM 3 deKToM.
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Tabauya 47

DnerTponHse 3G QeKT 3aMecTHTEICH

CyMMapHOe 31eKTPOH
3aMcCTHTEN, DnexTpoHHkie 3 hexTH HOe BIUsHHEe 3amecm1
TENA B CONMPIAXKCHHBIX
o HMBHEIH | Me3OMepHBILH CHCTeMax
Anxun (—CHs,
_C,H, ; T Il.; +1 — DNeKTPOHOOOHOPH
-‘NHz, 3
_NHAL, I M ey
—NAlIk, ‘
. DIEKTPOHONOHOP
- - +
OH ! M lam>
Ankokcn 3 ' _
(-ocH, . ra | PresponoTonop
—0OC,Hs;uT. 1)
DNexTPOHORKLENTOPLI
— +
Tanorensr 1 M (1> + M)
—~NO, - —M DIeKTPOHOAKLETITOP
—CO0OH —1 —-M DIeKTPOHOAKLENTOD
—SO;H i | —M DNIeKTPOHOAKIIENTOR
> C=0 | -M D/IeKTPOHOAKIENITOP

B uienoM npH olieHKe BIMSHUS 3aMeCTUTeNeH Ha pacripeie-
JIeHHe 3IEKTPOHHOIi TUIOTHOCTA B MOJIeKYle HeOOXOTHMO Y4H-
THIBATE CyMMapHoOe NeficTBUe MHIYKTUBHOIO 1 ME30MEPHOIO
atdextos. Bee 3aMecTHTENH B 3aBUCUMOCTH OT TOI'0, MOBbiilia-
IOT OHY MM TIOHKXAIOT /16 KTPOHHYIO FUIOTHOCTE B MOJIEKYJIE,
PaccMaTpUBAIOT Kax DJIEKTPOHOAOHOPHEIE WIH 3NCKTPOHOAK-
uenTopHele (Tabu. 47).

Bonpocwt 9ar xoumpoas

1. Kaxue Tunel 3¢dexKron 3aMecTHTENEH CYLUIECTBYIOT?

2. Yto Takoe MHIYKTMEHBIN adhdexT?

3. Kakne 3aMeCTHTenH NpOABNSIOT NOJOXKHTERABHLIH HHAYKTHB-
HbIi 3ddexT, a Kakue — QTpHLATENbHBIH?
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o

o0 ~1 O\ LA

3aMecTRTENS?

N

. Kax uoMenserca HHOYKTUBHEINA 3¢ekT no Mepe ymaneHHs
OT 3aMecThTena?

. Kakne cucTeMBl HA3BIBAIOTCH CONPAXCHHBIMA?

. Yto Taxoe Me3oMepHbii 3ddext?

. Kakne 3amectrrenst npossinaior +M, a kakne —M-addexrt?

. Kax msMeHsgeTca Me3oMepHblil 3deKT m0 Mepe yaaieHus oT

. Hazopure MpUMEPH 3AMECTHTENEH, KOTOPHIE CMEMal0T MieK-

TPOHHYIO NNAOTHOCTH N0 HHAYKTUBHOMY U Me30MEpHOMY
a¢rdexTaM B Pa3EEIX HaNpaBleHUAX.

§ 9.3. TlpeaesbHble YIIeBOZOPOaBI (AJKaHbI)

O61mas knaccubuKaurs yriaepogopoaos (Y B) MoxeT GHTh
NPEACTABACHA CAEAYIOHICH CXeMOH: .

YINEBOAOPOOH

—

ANMKIHYECKHE .

(aﬁn?{feme)

Hpenensusie  Henpepennuwle (apeHH)

(anxasuw)
CH,—CH,—CH,

ANKeHEI

ANKATHEHH

CH,=CH—CH=CH,

AJTKHHE O
Henpenensunie
CH,=CH—CH; | HC=C—CH,|

CiHy I

Iuxanueckue

ApoMaTvYecKHe AIMIUMKIMYECKEE

© HpepencHbie

-l

AJKAHH

(apenenbHbie WAN AacLHeHabie YB, mapadmms)

CH,m,nz=1

® Auxane — 310 Henukmreckue VB, B MoneRyax KOTOPBIX
BCE aTOMBE YIVIEpOJa HAXOAATCH B COCTOAHHH Sp-THOpHAN-
3a[MH M CBR3aHbl APYT C APYIOM TOBKO G-CBAISMUL
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ToMenornueckdii paj a1KAHOR

+

Monexynsapuas
MonekyaspHan Haspazoe tdopmyna omHo- | Haspanue ankuna
dopmyna ankaHa BaJleHTHOrO YB {(aKHMBHOTO
C,H,, 1y ankana paavKana (anKHIa) pannma).
_ _Cn H2n +l.‘I
CH, Meran —CH, Merin
C,H, DraH -C;H; Jrun
CH, Hponan —C;H** HMpormn
C,H,, Byran —C H*** Byrun
CiH,, IMexTan —CHy, enTmn (aMum)
CeHyy Texcau —CcHjy Texcun
C,H, Fenran —C,H 5 I'ertrin
CiHy; Oxtan —CHy, OxTHN
CoHay HoHan —CH o Houun
CigHa, Hexan —CiHy Hensn

XaHa.

* I'Ionyqae'rc;l NPH OTHATHH QAHOrO aToMa BogopoJa OT MOJIEKVABL al-

** CYIIeCTBYET B BUJE OBYX HIOMEPOB;

CH;,—CH,—CH,—

«C»
*** CymecTyeT B BHEE YeThIpeX HIOMEPOB:

v

H-TIponun (HopMaaBHRA npo-
oun). Cpobogras BANCHTHOCTE
HAXOIAHTCA ¥ REPEUHNO20 ameMa

—~C;H;

\C

Haonponua (BTOPHYHBIH TIPO-
nun, srop-nponun). Ceoboaran
BAJEHTHOCTD HAXOXHTCA Y 6mo-
punnoze amoma «C»

H,--CH—CH,
S

CH,—CH,~CH,—CH,—

H-ByTtun

CH,—CHZ—EH—(‘,Hg -~

Brop-OyTun
(BropuuyHmii HOp-
MaNbHEIH OYTHI}

-"C4H9 l
CH,
CH,—CH—-CH,—
Haobyrun
T
Lb CH,—C—CH,

Tper-6yTHI
(Tpernunniit 6yTUR)

- CroGoHas BARRHTHOCTb Haxt-
HUTCA Y mpemusiiozo amoma «Cs
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Kaxnpiit - atoM yIIeposa B MoJjexy/le ankaHa CBA3aH IIpo-
CTBIMM CBA3SMU € 4eThIpbMA aToMaMH {«C» Ham «H») i1 e Mo-
XeT PHCOeIHHATE ApyTie aToMbl. [1oaTOMY anKaHbl M Ha3bI-
RalOT Ipeae/bHEMMY, WK HACKHILEHHBIMH, YIIEBOLOPOIAMHU.

Crpoenne ajikanoB. Bce aToMbl yIepona B MONEKYIaxX ajt-
KAHOB HaXOATCS B COCTOSHUH 5p°-TUOPUIM3ALINH, YTOI MEX-
Ay CBA3SMH C cocTaBmsieT 109°28’, rioaTomy

A ‘
C C
MONEKY/IbI HOPMAIbHBIX aIKAHOB ¢ DONBUIMM YHCIIOM aTOMOB
YIAepola HMEIOT 3UT3aroobpasHoe CTpoeHHe (31r3ar):

R ORORORORON

Jdnuna ceasun C—C B npefenbHBIX YIIEBOOOPOIAX paBHA
0,154 am (1 BM = 107° M):
. 0,154 M .

——

—C—C—

HMzomepusa u HOMEHKIATYpa AJTKAROB

Bo3MoxkHa TonsKo H3oMepud Lend. IlepBsle TpH WieHa ro-
Mojioruyeckoro pana ankanos (CH,, C,H,, C;H;) u3somMepob He
HMEIOT.

YeTRepThIi WieH rOMONIOIMYECKOr0 pszia CYIIECTBYCT B BHIE
IBYX H30MEpPOB!

22292 T —%29
' |(2 H30Mepa) (|:H3

HopManeuuiit 6yran (H-6y- Hzobyran (2-MeTNmIpOnaH),
TaH), UMeeT HePAIRETRICHHYIO MMeeT PasBeTBACHHYIO LIEMh
LeNb YIIepOaHEIX aTOMOB YIEPOLHBIX ATOMOB
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~ [Inst NATOTO WieHA TOMOAOTWICCKOTO PAIA ANKAHOB BO3MOK-
HO CYLLIECTBOBAHHE TPEX U30MEDOB!

: CsHy,
1_-— (3 usoMepa) ——1
H-TTeHnTaH l H3oneHTaHkb l
& Q{, c@ 9 —@[ @Hs @Hz—g%l— H, %,—c— H,
CHJ
2- Me*mnﬁyran 2,2-AuMeTH~
pOoIIaH

CornacHo MeEXIYHAPOIHON HOMEHKIIATYPe H3OMEDEI ¢ pa3-
BETBJIEHHO LEINBIO YIIEPOIHEIX aTOMOB CEIYeT pacCMaTpy-
BaTh KaK MPOM3BOAHBIE AKAHA C caMOi IITHHHOHY Hepa3BeTB-
JICHHOI YTIepOmHOM LEIHIO.

ITlpasuna obpazosanun HA36AHUI PA36eMBACHHBIX AAKAHO8
no Mexcoyrapoonoi Homerxaamype (HFOIIAK)

Haitn camyw CH,—CH,—CH,+CH—CH;i 4<«C»
INHHHYIO (TRaBHYIO) |
Hepa3BeTBICHHYIO | C,H;
Henbs YrASpOAHBIX
ATOMOB.

CH}“"CHZ_CHz—CH“‘Cﬂa _SGC’
1

1
C,H;

CH,—CH,—CH,—CH}-CH,  6«C»
I

CH;

TakuM 06pa3oM, B JaHHOM COSTHHEHWY TaB-~
Hag LSOk CONSPXMT O YLIePOIHBIX ATOMOB.
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TIpoHYMEPOBATE ATOMBI
yriepoda TJIAaBHOHR I1eNH.
Howmep- atoMa yrnepoaa, y
KOTOpOI0 HAXOEMTCH 3aMec-
TUTENb (ATKUABHBIH pajgu-
Kan), JO/DKeH ObITh HAMMeHb-
LIUM.

Vxa3aTh NOMOXKEHUE 3a-
MECTUTENA (HOMEp ATOMA YT~
Jiepoaa, ¥ KOTOporo HaXonuT-
co ANKUNBHBIK paguKan).

HaspaTh afKWIBHBIH pa-
OUKa

Haspatn ankaH, cooTBET-
CTBYIOLLIMH I'TTAaBHOM LIEMH.

CH,—CH;—CH,~CH—CH;
|
OcH,
|
Q@ cH,

CH3-—CH2—»CH2-~CH—@
: |

CH,
3. c‘:m3
CH3—CH2—CH2——CH—@

o,
3-Metun... CI.H3
6 5 4 3

CH3"‘CH2""CH2-"‘CH“"CH3
1

B MoseKyne ¢ HECKOIb~
KMMH OIMHAKOBBIMY 3a-
MECTUTENIIMU HYXKHO yXa-
33Th HOJIOKEHUE KAKAOTO
3aMectuTens. Cymma Ho-
MEPOB IIOJTOXCHHI 3aMec-
TUTENEH NOJXKHA UMETh
HauMeHblIee 3HAYSHHE,
Yucno oAMHAKOBBIX 3a-
MecTHTeNnel 0003HAYAIOT
TpedeCKUMHM YHUCAHTEAD-
HRIMH: AW- (aBa), Tpu-
(Tpn), 1¢Tpa- (deThipe),
neHTa- (MSTh) U T. I.
482

1

2 CH,
|
1 CH,
3-MeTunrexcaH
1 2 3@1 5

CH,—CH,—C—CH,—CH,

@

3,3-InMeTHNTIEHTaH

2 3 4 5 6

CH,~CH—CH~CH,—CH—CH,

@D @

2,3,5-TpumeTuarexcan



1 2 3 4 5 6 7 8
CH,—CH,—CH—CH,—CH—CH,~CH,—CH,

Pasnble 3aMeCTH- CH,
TENH HA3BIBAKIT B - |
daBuTHOM TOpSIAKE. CH,

CyMMa HOMEpOB 110~
JIOKEHWH 3aMEeCTUTE-
JieH MUHBManbHad,

5-MeTna-3-3THI0KTaH

PuznuecKkHe CBOMCTBA ANKAHOB

CH4 e C4H10 C5H12 s CISH32 ClsHM sea
Tasu (6e3 Kumxocrs (umetor)  TBepOsle BelllecTBa
3amaxa) 3anax) (Ge3 3amaxa)

»

1° XUNeHHs] ¥ ° ITAaBIeHUs YBeJIMYHUBAIOTCA

AJIKaHbl — GeCLBETHEIE BEIECTRA, JIEr4e BOIH, IUIOXO pa-
CTBOPHIOTCS B BOJE.

Xumugeckue cBoiicTPa AJKAHOB

TpuBHanbHoe (MCTOPHUECKOE) Ha3BaHHE ANKAHOB — «I1apa-
(pUHBI» — 03HAYACT «HE UMEIOIIHE CPONCTBA». ATKAHbBI XHMH-
YeCKHM MaTOAKTHEHEL. HH3Kas peakKIIMOHHAA CITIOCO0HOCTE an-
KaHOB 00YCIIOBIeHA OYeHb MAJION NMONSIPHOCTHIO cBi3eit C—C
1 C—H B ux M0/1eKy/ax BCICKCTBHE TIOUTH OAWHAKOBOH 3N€K-
TPOOTPHLATENIEHOCTH ATOMOB YIJIEPOZa H BOLOPOIa.

J1g ankaHoB HaubBoIee XapaKTepHE peaKnuH 3aMenienys. B
ITHX PeaxlUgX MIPOUCXOIHMT FOMOMIMTHYECKOE PACKICIUIEHHE KO-
BATEHTHBIX CBA3EH, T. €. OHH OCYLIECTBAAIOTCH MO ¢BOOOIHO-
PaEUKANBHOMY (1LIeITHOMY) MEXaHHM3MY.

1. Peaxuuu sameujenun (paspws cenzeii C—H)
RH + XY - RX + HY

um: |—C—Hi + - |—C—Xx +
| I

1. anorennporanme (3aMelIeHUe aTOMA BOAOPOAA ATOMOM
ranorena — F, Cl, Br ¢ o0pazosaHyeM ranorenankana RHal).

16+ 483




AjfKaHbl O4eHb AKTUBHO pearupyior ¢ hropoM. Xnopupopa-
HHe NpoTeKaeT MoJ, AeHCTBHEM CRETA M ABISIETCA oTOXHMIIeC-
Koil netoii peagumeil. TeoOpHio LeNMHBIX peakiil paspaboTai co-
BETCKHif YYeHRBI, OZUH U3 OCHOBOIIOJOXHHAKOB XUMHYECKO
dusuky, akageMuk H. H. CemeHon (1896—~1986), 3a yto B 1956 1.
6ot ynoctoen Hobenesckoit mpemun. Husmme ankansl (CH,,
C,H,, C;H;) MOXHO IpoxI0pHpOBaTh NOTHOCTEW. B Mosekyne
METaHa aTOMbI X10Pa MOTYT 3aMeCTHTEL OT OTHOTO JI0 YETHIpEX
aTOMOB BOIOPOAA B 3aBHCHMOCTH OT COOTHOILICHHUA PEAreHTOB;

+Cl,, hv +Cl +Cl
CH,—=—» CH,Cl —»CH;CI 2> CHCl,—»CC],
-—HCI —HC! —HCl —HCl
Mertan Xnop- Iuxnop- Touxnop- Terpa-
MeTaH MeTaH MeTaH xnop-

METaH

Mexanusm pearcyui

Peaknus ocymecTBASETCS B TP CTAmMM (LeNb peakiuii):

a) HHUIMUPOBaHUe (3apOXIEHHE LIENH) ~— FOMONHTHYEC-
Koe pacinennesne Moitexyanl Cl, ¢ o6pasoBaHHeM CBOOOIHBIX
PAIMKATOB XJIOpA:

hv
Cl+|*Cl ™= Cl* + +Cl
: CeofoaHEBIE pPaTHKAIE

Csoboannle paluKaisl — 3TO aTOMEI KM IPYIIILL aTOMOB
¢ HecnapeHHbiM# 3nekTpordamu (+ Cl, - H, - CH,...);

0) pasBUTHe L€ — B3aFMOHECHCTBHE pajuKana Xjiopa ¢
MOJIEKYJION alKaHa, MeTHJIBHOTO pagMKaia ¢ HOBOH MONeKy-
JOH xopa U T. A.:

Cl+ + H¥+C-*H — H*+Cl + +CH,

*

H

*CH, + Cl+|+Cl CHCl+ +Cl uTa
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B) OBPEIB LIENH {IIPOUCXOAUT NIPU COSAMHEHHY ABYX pay-
KaJOB APYT C IPYTOM):
- Cl*++Cl-Cl,

CH,* ++CH, — CH,—CH,
CH,* ++Cl » CH,CI

2. HeTpoBanme (3aMellgHHE aTOMA BOZOPOIA HETPOrpy HIon
« NO, ¢ o6pazoBanrem aurpoaakanos R—NQO,). Hurpyiomumit
peareHt — aszoTHa# kuciaora HNO,(HO—NQO,).

a) HurpoBaHHe a30THOI KHCII0TOI B ra3oBoH paze npu TeM-
nepatype 400°—500°C:

: 500°C
CH, + HO—NO, — CH;NO, + H;0
HutpoMeTan

FIpH 3THX YCHOBHAX ANKAHBI ¢ OONBIINM YHCIOM YIIEPOX-
HEIX aTOMOB 00pa3ylOT cMeCh M30MEPHEIX HUTPOANKAHOB, a
Taxke HUTPOATKAHB! ¢ MEHBIUWM YHCIOM aTOMOB YINEpPoAa B
pesynbrare pa3poiea casseit C—C:

+HNO,, 1>400°C

C,H, » C,H,NO, + CH,NO,
—H,0 Hutpostan  HutpomeraH
+HNO,, 1*> 400°C

CH.CH.CH = CH,NO, + CH.CH,NO, +

sCH,CH, “HoO 3NU, s, NU,
2 Hurpomeran (9%) Hurpoaran (26%)
NO,

|
+ CH3CH2CH2NO2 + CH; — CH — CH,
1-Hutponponan (32%) 2-Hurtponponak (33%)

6) Hurposaune pazbapiacHnoit HNO; npu "= 140°C n npu
TIOBBIILIEHHOM WIH HOPMATbHOM Hasienny (peakimsa M. H. Ko-
HOBAJOBA).

B peayneraTe peakitni 06pa3yeTCsa CMeCh U30MEPHBIX HUT-
pocoeruHeruit, Hanbomnee nerko 3aMelarOTes aTOMEI BOAOPO-
Kia y TpeTHIHOTO aTOMa yriepola, TPYAHee — ¥ BTOPHIHOTO,
HauOonee TpyAHO — Y IEPBHYHOTO: :
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CH,

f .
CH,—C—CH,—CH, + HO—No, ¢,

@ pazb.

2-MetunGytan CH,

EE—— CHS—C—CHz—CH_?, + Hzo
I .
NO,

2-Memn-2-nni‘poﬁy‘mﬂ

Homeﬁmamypa HUMpO- U 24102€RAAKAHO8

B ocHOBe Ha3BaHUA HUTPO- WK TAJIOTEHANKAHA IEXUT Ha-
3BAHKE CAMOI JTUHHOM HEPA3BeTRICHHOL LIETTH. 3aMeCcTUTeTH
MepeyucnsaioT B andaBHTHOM Mopsaxe. ATOMB! «Cs» HYMEpDYIOT

TaK, 4ToGBl 3aMeCTUTENb, KOTOPHIH DHINETCA TIEPBHIM, HMEN
MEHbIIHHA HOMED.

@ @ 0o
I
CH,—CH—CH,—CH, CH,—CH=CH-CH,
l |
NO, NO,
2-Hutpobyran 2-Metun-3-uurpobyran

OONONO)
CH,—CH—CH,—CH—CH,
| |
Ci CH;,
2-MeTnn-4-xJ10pineHTaH

3. Cynsgimposanne (3aMeHICHHE aTOMa BOLOPOAA CYIbpo-
rpynnoii — SO,H ¢ o6pazosanneM anKaHCyAbGOKHCIOT
RSO,H). Cyarbupynounit peareHT — cepHas kucaorta H,50,
(HO—SO;H).

CynudhuporaHie anKaHOB IPOHCXOINT HPH JeHCTBUY OUYEHb
KOHUeHTpupoBaHHOM H,50, npu HeGoNMBLIOM HarpeBaHUM.
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Hanﬁonee JECKO 3aMEILacTCA ATOM BOIOPOIA ¥ 1 T/ IUHOIC
aToMa yriepona:
CH,
| .
CH,—CH,—C—CH, + HO{soH —f

KOHIL.

2-MetunByTan

|
——— CH,—CH,=C—CH,; + H,0
I
SO,H
2-Merunbytad-2-cynshoKHCIoTa
(2-Merun-2-cynrdobyran)

-
CH, + HOSO,H - CH,SO,H + H,0

Cynndomeran

Homenxaamypa cyasponpouzeodnbix atkaios

K Ha3BaHHMIO COOTBETCTBYIOILIETO ANKAHA HYXKHO IPHOABHTD
MPHCTABKY «CYJIR(DO-» HAW OKOHYAHHE «CYIBR(DOKHCAOTa»
YK433HHEM T10JI0KEeHHA CYNBQOTPYINb:

CH;
® 0 O @ i
CH;—CH,_—_CH;-——SO;H CH,—CH,—CH-—-SO,H
1-Cynudonponan Bytau-2-cynndokncaota

II. Peaxuun oxucaenus

IIpy OORIYHBIX YCIOBUSX aNKAHBI YCTOHYMBRE K TEHCTBHIO
okucaureneit (KMnQ,, K,Cr,0,).

1. Oxucaenue kucaopodom 603dyxa npu euiCoOKUX MeMnepamy-
pax (zopenue):

a) nonxoe oxkucnenne (M36bIToK O,) ¢ o6pazoBanKreM yrie-
KMCJI0r0 ra3a M BOABL:
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) | r
CH, + 20, —=> CO, + 2H0;

6) HemomHOE OKMCIeHNe (HenocTaTtok O,):

) r 8

2CH4 + 302 —* 2CO0 + 4H20

r . O

CH, + O, —™— C + 2H0

2. Oxucaenue kucaopodom 030yXa npi HEGLICOKUX MeMHepaG-
Mypax & RPUCYMCMEUI KAMaiu3amopos (HenoAHoe Kamanmiiec-
Koe oKucaenue).

0
v
B peaynwrare MoryT o6pazoparthcs aneaeruap R—C .
“H
KeTOHE R—C—R . cuuprel ROH, xapOonoBbie KCNOTHI
|

RCOOH. HenonHoe 0KHCIBHHE MOXET IIPOMCXOINTE Be3 pas-
pHIBa YINEPOAHOI Neny (Y4Ucao atoMoB «C» B MOJIEKYJie PO~
AYKTa peaki#fyi paBHO YHCITY aTOMOB «C» B MONEKYIIe MCXOH-
HOTO AJIKaHa) ¥ € pa3phiBOM YIJIEPOLHOH LeNH (YHUCO aTOMOB
«C» B MOJIeKyJI€ TIDOILYKTA pPeaKIiMM MEHBLILE, YEM B MOJICKYJTE
HCXOMHOTO ATTKAHA). ,
HanpuMep, Npy KATATUTHYECKOM OKMCIEHHH METaHA B 3a-
BHCHMOCTH OT NPHPOIB! KaTAJH3aTOPa H YCIOBHIl TpoBeAeHIA
peakiiii MOTYT 00pa30BaTeCH CASAYIOUIHE TPOAYKTHI

@ KaT. @

2CH, + 0, ——*> 2CH;OH

MeTan 1 MeTtadon

@ Kat.’ @ ,/0
CH, + 0, —/ H-C_ + HO
2 \H
MeTanans
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@ Kart. ” @ /O

7
2CH, + 30, —— 2H-C  + MO
3 “OH
MeTanosast KHCIOTa

III. Tepmuseckue npeepamenun aikanos

1. Kpexunz (aurn. cracking — paciierjieHie) — 3T0 pa3pois
caszeil C — C B MOJTEKYNIAX ATKAHOB C JUIHHHBIMY YIREepOTHbE-
MH [ETIAMH, B pe3yJIbTaTe KOTOPOTo 00pasyloTed aNKaHbi H al-
KeHbI ¢ MEHBILIHM YHCIIOM aTOMOB YIVIEpOaa.

TepMU¥ecKHit KPEKMHT (TTHPONH3) OCYILECTRASETCH OPH
Temniepatype 450—700°C:

H,—CH,—CH,—CH, > CH,—CH, + CH,=CH,
~
CHa—CHQ—CHz—CHg - CH4 + CH2=CH_CH3

2. Jecudpupoeanue (OTHIEINIEHHE BOAOPOAA;, TPOUCXOIMT B
pe3ynbrare paspbipa caseit C—H; ocymecTisgeTcs B npucyT-
CTBHH KATAJIM3aTOPOB IIPH MOBHIIIEHHBIX TEMIIEPATYpax).

pwn IETUAPAPOBAHNH METaHa oﬁpaaye'rca SMmun { auemu-
Aen):

=1000"C
—_

2CH, C,H, + 3H,

C noMoupio CTPYKTYPHHIX (OpMYJ 3TY pEeaKIMI0 MOXKHO
MOKAa3aThk Tax:

H H
b=zt
H—C—+H + H+C—H ——— H—C=C-—H + 3H,
Ltz b,
1H H:

Tlpw narpesanyy MeTtana 10 1200°C o pasnaraetrca Ha npo-
CTHIC BELIECTBA: _
CH, - C+2H,



TIpu neruapHpOBaHKHH APYTHX aJIKAHOB OBPA3YIOTCH QAKEHbL:

t°, Kat
CHy — CH, + H,
Srau BTeH
(3TiNeH)

1 2 3 4
byTten-2

‘ o 1 2 3 4
CH,—CH,~CH,~CH, 2999, cH,=CH—CH,—CH, + H,

Byran _ Cr,0; + AlLLO, ByteH-1

1 2 3 4
»CH,=CH-CH=CH, + 2H,
Byragmen-1,3

3. Jezudpoyurauzayus (apoMaTH3allHs, AerApHpOBaHHE
alMKaHoB ¢ 00Pa30BAHUEM APOMATHYECKMX COSTHHEHHI ):

CH,
300°C
CH3_CH2_CHZ_CHZ—CHZ"'—CHZ_CHS "'"'-P't_"' + 4.]:—12
- TenmTan
MetunGeHson

4. Hiomepuzayua (NpeppalieHHe XHMUYECKOr0 COEIMHEHHSA
B CTO H30MEp):
H-AJIKAH --» U30aNKaH

CH,—CH,—CH,—CH, “fl—(‘j» CH;—CH—CH,
3 l
byran CH,
H3o6yTan
{2-MeTHINpoONaH)
HonydeHHe alKanos
IMonyuenne memana

I.B npoMBIIAEHHOCTU:
a) 13 MpHpPOJHOTO rasa;
6) cuHTe3 U3 oxcuaa yraepoaa (II) i Bonopona:
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' N4, 300°C i
CcO + 3H2 _T_-)CH4 + HZO

2.B nabopaTtopuu: _
a) 'MAPONH3 Kapbuaa amoMHHUA
ALC, + 12H,0 — 3CH,T + 4AI(OH);;
0) ciuapneHue CoNeH YKCYCHOR KMCOTH CO 1EI0YaMU
CH;I COONa + NaOIH '+ cHM + NaCoO,

Auerat Hatpua  (TBepABIN)
{TBepaBIH)

TonyueHUE 2oM0i0206 MEMAHA

1.B npeMBIMINEHHOCTH:

a) M3 IPUPOTHOrO CHIpkA (HedTh, ras, TOPHBIM BOCK);
0) cuHTe3 U3 okcuAa yraepoaa (I1) u Bogopona

300°C )
nCO + (2n+ HH, —F——~>C,,H2,,+2 + nH,0
€

2B Haﬁopa'roppm
a) KaTanuTHIeCKoe ruaprpoBanue (+H,) HempenembHbIX YB

Pt
CnHZn HZ - C 2n+2

AJIKEH (Ni, 150°C) Apnxan
CMHer—2 + 2H2 _> CnH2n+2;
Ankun Axxan

§) B3aMMOACIHCTEHE rajIOTeHaNKaHOB ¢ HAaTpUeM (peaxkums
A. Bropoa).

[IporcxoouT AMMepu3alus yraepoIHOH Hel HCXOOHOTO
FaMoTEHaMKaHa, 00palyeTcs ankaH ¢ YeTHBIM YMCIOM ATOMOB
YIACpPOAa B LIEIIH:

r°
2R—Br+2Na - R—R + 2NaBr
-
2CH;—Br + 2Na - CH,—CH; + 2NaBr

Ecay B peakiiM¥l yYacTBYIOT pasHble FajJOreHANKaHRI, TO
of6pasyeTcst CMeCh ATKAHOB!
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3R—Br + 3R'—Br + 6Na—- R—R + R—R’ + R'—R’+ 6NaBr

ITpumenenne MeTana

HTNO;
Merason CH,;0H NfH3 C (tanorpad-
_ H cKas Kpacka)
CH,CI f’ T
OILTHBO
CHzClz e — CH4 /
PacTROpHU~ \ M_ZJ
TeRH CHC, «CuHTE3-Tas»
CCl, C,H,
. CR,Cl, o AlleTHneH
7
H-C
“H
DopManbieru
HCOOH
MypaBr1Has
XMCTOTA ITnacTMaccwr

Bonpocst 13 KoONMPOAR

1. Ha xaxue THNEI pa3feNaloTca YIIeBOXOPOXEI?

2. Kaksie yrneBOOOPOIE Ha3bIBAXOTCA NpenenbHuiMu? Hpupemn-
T€ TIPUMEPEL NpeJeNBHBIX YrIeBOIOPOIOR,

3. B XaKOM BUISHTHOM COCTOAHHH HAXOAATCA aTOMbI YIIIEpONa
B ankanax? VYkaxure TMN rubpHIA3ALNYE aTOMA yraepoia B
NpefesHBIX YIIeBoaopoaax.”

4, Kakyio reoMeTpudeckyw $HopMy HMeeT MONeKyna MeTaHa?
YKaxuTe 3HAYEHHE YIVIa MEXKAY CBA3AMH B 9TOH MOTEKYIE.

5. Ha3oBUTe HepRHE OeCATH YWISHOR TOMOJOIHYECKOro pIgaa
ANKAHOB M COOTBETCTBYIOIINE MM OXHOBANEHTHBIE PagHKAIIBL
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6. Kakoil TN u3oMepuw cyulecTsyeT B pany ankanos? Kaxue
ankaHel He MMelT H30MepoB?
7. Kakoit TN peakumii xapakrepeH amd ankaHos? Tlouemy?
8. YTo Takoe «raloreHupOBaHIE», «<HUTPOBaHHE», «CYIbPHpO-
BaHHe»? ) )
9, ObBACHUTE MeXaHH3M LIETTHON peakiuy.
10. Kaxne npozykThl MOTYT OBITE IMOMYYEHH NPH OKHCJIEHHH
mertana?
11. Yto TaKoe KpeKHHT?
12. YTo Takoe «IerHAPHPOBAHHE», «ICTHAPOUMKIIHIANIA», «H30-
MepH3anMs»?
13, Kakumu criocoGaMy MOXHO MONYYaTh METaH H €ro roMojoTu?

3adauu u ynpascuerua 04s camocmonmeasnol patonos

1. Hasosure cnenyiolllve ankaHbl MO MeXIYHapOIHOH’ H_oMeHK-

narype:
CH,

I

a) CH,—C—CH,—CH, 6) CH,—CH,—CH—CH—CH,—CH—CH,
I ‘ I o
CH, CH, CH, CH,

B) CH,—CH—CH—CH,—~CH—CH; 1) CH,~CH,—CH—CH,—CH,
I |
CH, CH, CH, CH—CH,

l
CH, CH,

| .
a) CH;—CH-CH—-C—-CH,—CH-CH,

, .
CH2 CH3 CH3 CHz"“‘CHs
|
CH,

2. HanumvTe CTPYKTYPHBIe (DOPMYIbI CASOYIOUIHX ATKAHOB:
a) 2,5-nAMeTHIreKcaH;
6) 2-MeTHI-3-3THIIEHTAH;
B) 4-H30MPOITHI-3-3THATEIITAH;
r) 3,3,5,5-TeTpaMeTHIOKTaH;
o) 5-u300yTHN-4-3THIIEKAH,
€) 4-BropOyTiI-2-MeTHATENTaH.
VxaxuTe H3OMepE CPely 3TUX BEILeCTB.
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3. Hammumte cTpyXTypHbIE (DOPMYNIH BCEX ANKAHOB ¢ MOJNEKY-
napuoi dopmynoi C,H,, U BazoBrTE HX MO MEKIYHAPOZHOH
HOMEHKITAType. YKAXKHUTE H3OMEDbI, COEEPXALLHE TPETUYHEIE
ATOMBI YIIepoaIa.

4. HanwumuTte cTPYKTYPHEIE (DOPMYIEI BCeX ATTKAHOB cOCTaBa
C,H,;, TnaBHaA enb XOTOPRIX COCTOMT H3 5 aTOMOB YINepo-
la. HazoBUTe Kaxnoe COSAMHeHWE MO MEXIYHAPOLHOW HO-
MEHKNATYpe.

5. Kak MOXHO NOAYYUTE cledywiuHe YB, HcRone3ya peakiuHio
A. Biopna: .

a) 2,6-1MMeTHAIenTAH; 6) 2,8-IMMeTHAHOHAH;
B) 3,4-IAMeTHNrEKCAH; r) oktaH?

6. Hammunre ypaBHeHHA peakUyil TONy4eHHsA reKcaHa u3 cle-

AYICIMX COCAHMHEHHIH!

a) CH,—CH,—CH,—CH,—CH=CH,;
6) CH:;-‘CH:"-CH2BI.

7. Ha30BHTe CIeayIOLIHe COEHMHEHHA IO MEXIYHAPOXHOR HO-
MeHKIaType:

-

CH,
: l
a) CH,——(i“.—CHzBr 6) CH;—CH—(lSH—(I'JH—CH3
|
CH, Br CH, CH,

») CH;—CH,—CH—CH~CH,
CH; CH, NQO,
|
r) CH;—C—CH—CH,—CH,—CH,
CH,NO,
CH; CH;
| |
H) CH_;‘—CH"""CHz_SO:;H e) CH;"“C‘"CH‘“’CH;
CH; SO,H
| 8. Hanumyte crpyxTypHble GOpPMYIE CNEOYIOAX COEMMHEHWA:
4) 3-6poM-2-XNOpIEHTAH;
6) 3-MeT-2,4-IUXNIODIENTaH;
B) 2,2-ARMETHI-4-HHTPONEHTAH;

r) 2,4-AUMETHI-5-HHTPOTEKCaH;
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) 2,3-IMMeTHNIIEHTaH - 3-CyAbGOKKCIIOTA;
e} 2,3,3-TpuMmeTUnrekcan-2-cyakhoKucioTa.

9. KakMe MOHOXIOPIPOK3BOAHEE MOTYT OBpa3oBEIBATECH IIPH
xnmopupoeanmd 2,2,3-tpuMernnnerTana? Hanmumure ypaede-
HIY peakiuui M HA30BHTE NPOLYKTHL.

10. Hanmumpre ypaBHEHHS peakiuil cyTbHUpPOBAHUA M HHTPO-
paHug (no Konosanosy) 2-meTunnpomnada. Hazosure npo-
IVKTBL

1. Kakne HuTpOankaHel 06pasyloTcs NPH HHTPORAHMM OyTaHa B
razopoii daze?

12. Ilpu GpoMuUpOBAHHH aJ1KaHA ¢ MOMEKyAspHOH dopMynoi
C,H|, o6pa3yercd NpeUMYIIECTBEHHO TPETHYHOE GpOMITpO-
W3BOAHOE, A MpH HUTpoBaHUH 1o KoHOBanoBy — TpeTHYHOe
HutTpocoenrnenne. Hamuminre cTpyxtypHylo dopMyny anka-
Ha.

13. HanMiudTe ypasHeHUs peakluii TEPMHUYESCKHX TpeBpALEH Uit
rexcaHa, KOTopble MPOHCXOIAT: a) NP KPeKHHTe; 6) npu
DeTMIPHPOBAHHY; B) MPH ACTHAPOLUNKIH3ALUKH; T) IIPH H30-
MEpPH3aLIHH,

14. HanumuMre ypapHeHUA PeaKUKH CNeRyIOUHX MpeBpale Huii:

+NaOH  +Br,hv +Na +HNOQ,paz6.
a) CH,;COONa > X, > X, > X, Xs

140°C
HZSO4KOH§5

2

+X, +X
6) CH3_CH = CH2 —_— CH3"‘"‘CH2—CH3 —

+X, +X, +X,
s CH3—?H—CH3 — CH;—(|3H—(IZH—CH3 —% CO,.

Br CH; CH,
HazopuTe NpoayKTel peakuuid.

15. Kaxkoii o6beM (H. y.) 3afiMer ra3, o0pa3oBaBlIHiica TIpH Npo-
nyckaduy 112 1 Bogopona Haj yriepoaoM npu 500°C B npu-
CYTCTEMHM HHKeJeBoro karamuzatopa? ITonydeHMbIlk ra3 non-
HOCTBIO CXWTaioT, 4 NPOAYKTH FOPEHUI TIPONYCKAIOT Yepes
2 n 10%-ro pacTsopa ruapokcuna warpus (p = 1,1 r/mi). Ka-

, Kasi COiib ¥ B KAKOM KOJIHMECTBe oOpasyercd B pacrsope?

16. HponyXTH MONHOTO CropaHus 6,72 a1 (H: ¥.) cMeCcH BTaHa W
nponada ofpafoTanyu H3BHITKOM M3BECTKOBOH BOAH, IDH
atoM obpazopancck 80 r ocagka. Kakop KONTHYECTBEHHEIN co-
CTaB HCXONHOMH cMecu?
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§ 9.4. [TonaTHe o NUKNoAIKAanAaxX

@ ITmnoankans (mocUTonapaguusl) — 9T0 HACKHINEHHBIE YTIe-
BOZXOpPOABI, CONepxKamuUe UK H3 3, 4, 5, 6 u Oonee aToMoB
yrIepoaa.

CH,,n>3

Ipocteiiune nuxmoankadel (063 OOKOBBIX Lemeit):

'CH,
/C{z H C/ \CH
N H,C—CH 2 2
cHy f | et HC CH
e H,C—CH | ) b
H,C ! !  H,C—CH, N/
CH,

IInknonpornian  Lluxmodyran [InknroneHTan [uxnorexcax

H,C

H3oMepus H HOMEHKNATYPA

1 CsHyg l
CH H,C—CH, H,C CH;
N | I\C/
HC  CH, HC—CH, s

N/ I H,C CH,
H,C — CH, CH,

HMKnoneHTaH ) Merg;lfazmo- +
CH,—HC H,C |
~N N
CH, CH—C,H,
CH,—HC 7 nc’

1,2-OuMeTHin-
LREKIOTpONad

1,1-JumeTun-
LUKNOTIPOTIAH

BTHAUMKNQOOPQEH
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LyxnoankaHbl H3IOMEPHB COOTBETCTBYIOIIHM ajiKeHaM.
Hanpumep:

1 - C,H; l

CH,
' “cH, CH, = CH—CH,
4
CH,
[{MKTOMpONaH Mponen

DOusngeckue cBoiicTBa

HnxnonponaH, UBKI0oGyTaH -— ra3oo0pa3Hble BEIIECTRA.
LuxnoneHTad, UAKIOreKCaH — XHIKHE BEIIECTBa, BRICIIIUE
LIMKIIOANKAHE] — TBep/kIe BelllecTBa. Bee IMKIIOANKAHD! IL10-
X0 PaCTBOPHMMEI B BOIE.

XuMugecKue cBOHCTE2

JLns IMKJIOAKAHOR XapaKTePHBI BCe XUMHYecK1e CBONCTBA
HACHIHEHHBIX YIJICBOAOPOIOB: Peakilii 3aMeilieH s, OTIIEIe-
HHA (ZeTHEPUDOBAHNE), pA3TOXKeHIA H oxucaeHns. B ormiue
OT ANKaHOB I LHMKIQATK3aHOB BO3MOXHDI PEaKLKU TIpHCOe-
maHenus, HampuMmep:

H,C .
~\ t°, Kar.
Ve
H,C
Huxaeonponan . IIponan
_ Tloxysenne
1. U3 Hedbrr (BXOmAT B coctaB HadhTeHOBBIX HedTelH).
2. U3 apomatuyeckux YB: /CI{,_
xar, t° H,C CH,
+ 3H, ———> I |
HzC CHZ
N 7
Benaon CH,
Luxnorexkcad
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3. W3 puranoreHnpon3BosHbX VB:

/CHZ—CHQ—CI P CH,—CH,
H,C + 2Na———— H,C +2NaCli
 CH,—CH,—Cl \ CH,—CH,
1,5-AnxnopneHTal ' I{ugnonexTal

Bonpocsi d4a xoumposa

- L. Yro Takoe mUKIoaNKaHbl U KakoBa X obmad dopmyna?
2. HazoBuTe npocTefliAe MHKIOANKAHLL

3. Kakue peaki{¥d BO3MOXHBI A1 INKIOANKAHOB B OTIIHYHE OT
ANKaHoORB?

4. HasoenTe cnocobbl MONyYeHHsI HHKICATKAHOB,

§ 9.5. HenpenenesHsie YrieBoaopoasl.
AnkeHs! (3TUIeHOBEIE YB)

Henpenensubie, 11 HeHACHIINIEHHBIE, YB cofepxaT Kpat-
HBIC YIepoa-yriepoaHsie ¢esasu (>C=C<, —C=C~)

AJKEHBI
(onednunt, 3TAIEHOBEIE VB)
Cl,,n>2

@® AJReHM — 3T0 Helkiuueckne YB, B MOIeKyAax KOTODRIX
JBa ATOMA YIIEpoaa HAXOAATCA B COCTOSHAN sp*-rubpuan3a-
LM ¥ CBA3ANLI APYF ¢ APYFOM JBOHHOH CBA3LGIO,

N
C ;C
/(s 0\

JHnuna ceasu C = C B ankelax pasHa 0,134 uM. Kaxaent
aTOM YTJEpOIa ¥ ABOKHOMH YIEPOA-YIICPOTHOM CBA3H COCMM -
HEH ¢ TPeMA APYTHMH aTOMaMH 1 MOXET NMPUCOSTUHATD €1
OIHH aToM.
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Tomonormuecknii psx

Monexynapras Haseanue ankexa
- dopMyna ankeHa MEAIYHAPOTHAA TPHBRATEHOE
C,H,, HOMEHKIaTypa (TpagHUKOHHOE)
C,H, IDTCH ShaneH
C,H; Iponen TponnneH
C,Hg Byten BytiaeH
CHy, IMeHTeH AvieH

OnnosanentHbii pagukan stwiena CH,=CH — ra3sbipaet-
¢Sl BUHHJIOM.
H3oMepua M HOMEHKIATYpA

JU1st ankeHOB BO3MOXHBI 3 THITA H30MEPHH: H30MEDHS YT~
POAHOM LenH, U30OMEpHs NMONOXKECHUA ABOHHON CBA3N, yuc-
MpaHC-U30MEpHs.

Ilepebie 2 4eHa FOMONOTHYECKOTO PAAA — 3TEH H NPOIIEH —
H30MCPOB, OTHOCAIIHXCA K KacCy aIKCHOB, HC HMEIOT,

1— C.H, —_l - _
1

2 3 4 |
H3omepusa CH, = CH--CH,—CH, CH,—C=CH,
MONOXKEHUS MeruamporneH -
JIBOTHOM Byten-1 |
CBA3H 1 2 3 4 Wsomepns
CH,—CH = CH—CH, nenu
Byren-2
N e ~ Ve
C=C c=C
/7 N : Ve N
H,C CH, H CH,
Huc-6yren-2 Tparc-6yren-2

uc-TpaHc-M30MepHR
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AnKeHbl #30MEpHBI APYTOMY KJIaCCy COEIHHEHMH — LMK~
JnoankaHaM. OHU UMEIOT OIMHAKOBYIO 061yio dpopmyny C,H,,.

Ilpasuna cocmaeanenun nassanuit anxenos
no medcdyHapodHoli HoMenKaamype

Haiitn Hanbonee mnuHHYyIO
(rMaBHYIO) LENb YITIEPOIHBIX
ATOMOB, KOTOPa:d CONEP>HT JBOH-
HYIO CBSI3b ¥ HAWGOIBIIIEE THCIIO
3aMECTUTENeH (OTRETBACHMIT).

ITpoHyMepoBaTh ATOMBI Y-
JIepona TAaBHOHA 1ENH TaK, YTO-
651 aTOM <«C», Y KOTOPOTO HAYH-
HaeTcsa JBOHHAN CBI3b, UMEN
HaMMEHBIINH HoMep,

Ha3zpatk 3aMecTaTenH (2U1-
KHIBHBIE pagukansl) B anda-
BHTHOM HOPSIKE M &IKeH, COOT-
BETCTBYIOLUHI TJIABHOH 1IETIH.

Hudpoil ykasaTs noaoxe-
Hue ABOWHOH CBA3H 10CNe Ha-
3BaHMA [J1IABHOH LIEITH.

500

CH,

|
CH,—CH,+C—CH—CH,
| 'l
CH CH, ar

Il
CH,

CH,

3 4 5
CH;—CH, }C—~CH—CH,

|
2 CH|CH,
Il
1CH,

CH,
sl 4 s
CH3——CH2—C—C]1H—CH3

|
2 CH CH,4

|

3,4-duMeTn-3-3TWINeHTeH. ..

CH,

[
CH,;~—CH,—C—CH—CH,
| ]
CH CH,

J
1 CH,

3,4-AumeTrn-3-sTHANEHTEH-1



: Du3AvecKHe CROHCTBA
CH,..CH, CsH,—CyHy - CyH,,..

ra3n XKHOKOCTH TBEPIBIC BEITECTBA
ITnoxo pacTBOpUMHE B BOJeE.

XuMmgecKue ¢BoiicTBA

AnkeHsI 00N1aNa10T GONBIEH peakKUMOKHO CHIOCODHOCTEIO,
yeM ajJKaHbi. 310 0BYCJIOBICHO HATHIHEM B MX MOJNEKYNaX

ABOHHOMA cBA3U /' ,  \ - #-CBaA3b MeHee POYHAd, YeM
C=C
s N

i
o-cBs3b. OHa Jlerko paspyluaeTcs oA Bo3AeCTBHEM Pasiny-
HBIX peareHToB. OcBOGONUBIINECH B PE3YAETaTe pasphBa 7-
CBSI3H BANEHTHOCTH YIJIEPOMHBIX aTOMOB HCIIONB3YIOTCS IS
IPUCOEIMHEHUS ATOMOB HJIH IPYIII aTOMOB MOJIEKY/B! pearcH-
Ta. JIA aIKEHOB XapaKTePHbI peaKuuu NpucoeHHSHHS.

I. Peaxyuu npucoedurenus

N\ s |
C=C + XY — _C-—-C—
s N |

XY

1. Hpucoedunenue eodopoda (+H,) — eudpuposanue, o6pa-
3Y10TCS QJIKAHEL;

Pt
CH,=CH,+H, - -3 CH,—CH,
Tren wnn Ni, 150°C D1aH

2. Hpucoedunenue 2anozenos (+F,, Cl,, Bry, I,) — earozenu-
Pposaniie, 00Pa3yIOTCA ARTATIOTEHATKAHEL

OO
CH,—CH=CH—CH, + Br, ——— CH,;—CH~—CH—CH,
|

Byren-2 (H,0) Br Br
Bpomuas sona 2,3-HuGpomMOyTaH

BpoMHas Boga (pacTBop Br, B BOme) MMeeT KeATbIH LBET.
TIpu B3auMONEHCTBMM ¢ anKeHaMu GpoMHas Bolla obecuseyn-
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BaETCs, MOITOMY PEAKLIMS C OPOMHOI BOJOR VCIIONbIYyeTCH AN
uIeHTH)HKALIMH ATKEHOB.

Kak yxe ykasplBAIOCh IPH H3y4YCHHN HEOPTAHUYECKOL
XVMHH, Peakilui, KOTOphle HCIIOJIBIYIOTCH Ui HAcHTHHKA-
LIHH pa3sTUIHEX BEIECTB, HA3KIBAKOTCH KaUeCmBeHHbIMU Pear-
{UAMU,

Peakins ¢ GpoMHOIT BOOM ABNAETCA Kavecmeennoit pearxii-
€ii Ha 8ce HenpedeavHbIe YeAeeodopodl, 8 MOM YUCAE Ha AAKeHbl.

3. Ilpucoedurnenue zaroeenosodopodos (+HHal) — zudpoea-
A02EHUPOBaHTE, OOPA3YIOTCH MOHOTATOTeHATKAHRE:

T~
CH, = CH, + HCi —- CH,—CH,CI
3Te}21 ‘2\———/ )(Jf'op:-rran2

IpucoenuHeHUe raloreHOBOAOPOJOE K HECHMMETPHYHBIM
AJKeHAM ITPOMCXONHT 1o npasuny B, B. Mapkosuuxosa.
IIpasano MapkosHAKoBa. I1pu NMpHCOSIMHEHUM BEIECTB
tina HX (X = Hal, OH 1 T. A.) K HeCHMMETPHYHBIM AIKeHaM
ATOM BOAOPONA MPUCOSAVMHACTCA K ATOMY YTTIEPORA Y KpaTHOH
CBA3H, CBY3aHHOMY € OONBILIMM YUCIOM 2TOMOB BOZOPO/IA.
Hanpumep:
PUMED 3 @ 1
CHJ_CH = CH2 + HBI‘ — CHS‘—CH—CH:;
N |
Br

IIponcH 2-bpoMnponan

Mexanusm npucoedunenus no npaeguay Maprosnuxosa

OpKCHTaHHﬂ HPpUCOSTHHCHHA oObsICHAETCH HOJIHpPIE'a.HHCﬁ
MOJIEKYJIBI HECMMMETPHYHOTO aJKeHa B Pe3yjbTare I[eﬁCTBHH
HHAYKTHBHOTO 3ddeKTa.

AJIKUNLHEDIE TPYIIIbI KAK 3NEKTPOHOULOHOPHBIE 3AMECTHTE-
JIH OTIPEOCHAIOT MECTO IPUCOCINHECHU S ITIPOTOHA.

3 2 5+ mﬁ—'
CH3 — CH = CH'Z

MeTHIBHas TPYTIa OTTAIKMBAET 31eKTpoHk! cassu CH,;—C,
YTO NPHBOMHT K [IOJAPU3ALIHKE A-CBA3H. DNEKTPOHBI 7-CBSI3H
SIBJIAIOTCS OMEHE ITOABHXKHEIMH, T. €. JJETKO CMELIAloTCs K aTO~
My C(1). Dro cMeIeHNE MOKAIRIBAIOT M30THYTON cTpenKoit
( ). B pesyaprate Ha arome C(1) BO3HHKAeT YaCTHYHBIA
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OTpUUATENRHEIH 3apan 87, a Ha atome C(2) — YacTHYHEI ITO-
JIOXUTENbHBLH 3apsn 8. [IpH NpUCOCAMHEHHHM FaIOr€ HOBOKO-
pona npoton H' npucoeiuuacres k aromy C(1), HecyuieMy ya-
CTHYHBINA OTPHULIATCIBHBIN 3apsL:
3+ NG— 5
CH; - CH=CH,+HBr —— CH,—CH-CH,
|

Br
Tlpy HANTMYMA B MOJIEKYIaX HETIPEAEIIEHBIX YTIEBOIOPOIOB

| 3aMECTHTENEH, MPOABIAIOIIMX 3HAYUTEILH I IeKTPOHOaK-

nentopHeii 2ddekT, peakiiug “AET NPoTHUB fpasyia Mapkos-

HUKOBA:

8+ ys—

CH,=CH - X; X=-CN, —NO, COOHump.
Hanpumep: .

CH, = CH—COOQOH + HCl — CICH,—CH,—COOH

4. Hpuccedunernue godwi (+H,0) — zudpamauus, o6pasyior-
1 MIpee/ibHEIE OfHOaTOMHEIE criupThl (ankanons! C, H,,.,OH).
IpucoemrHeHKEe BOALI TIPOMCXOAUT 110 Npasity MapKoBHH-
KOBa:
H* (H,80,, H,PO,)

CH, = CH, + H,0 - » CH;—CH,0H
f DraHon (nepBHYHBIHA COMPT)
8— 8t H+ | 3 4
CH;=CH « CH, « CH;+ H,0 —— CH,—CH~-~CH,~-CH;,
(H—oHy ! I
OH

Byramon-2 (BTOpHMYHHIHA cripT)

II. Peaxunu oxucaenus

1. Topenue:

a) nonHoe (U30hITOK O,)
+4

- o
C,H, + 30, - 2C0O, + 2H,0;
6) HenoiHOE (HeZOCTAaTOK KUCA0pOIa)
-2 t' +2
- CH, + 20, - 2C0O + 2H,0
—2 .f° 0
C,H, + O, - 2C + 2H,0.
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2 Bzaumoodeiicmeue ¢ O, e npucymemeuu xamanuzamopa {06~
a3YI0TCH SIOKCHIH): o
’ Y];CH = CH +)0 As, , CH,
2 2 2 200°C N S
- DNOKCHUITAH (3THIEHOKCH])

3. Henoaxoe oxucaenue nod Oelicmeauem oxucaumeneii muna
KMnO,, K,Cr,0,

TIpu meitctenu pa3GaBneHHOrO BOTHOTO pacTsopa KMnO, B
LWIENOYHOH CPeae TIPCHCXOIHUT IMIPOKCHINMPOBAHHE ANKEHOB
(BBEICHHE THIPOKCOIPYIIEI) ¢ O0pa30BaHHEM AMOIOB (peaKia
E. E. Bartiepa). Pacteop KMnO, npu 3T70M 0fecliBeypnBacTC:
CH,=CH, + {O] + HOH —» CH,—CH, (ynpoueHHoe

M3 KMnO, ] } YpaBHEHUE)
OH OH
Dragmion-1,2
{3THICHINTHKONE)
TlonHoe ypasHeHuMe:
NaOH nnn
Na,CO, |
OH OH

+ 2MnO, + 2KOH

AHAOrMYHO. NPOKUCXOIHUT PeaKlus AIKEHA ¢ pa3faBieHHBIM
pactBopoM KMnO, B xucnoii cpene. Peaxyua ¢ KMnO, sean-
emca kavecmaernnoll pearuueli Ha Henpedeasrvie YB, ¢ moM uuc-
e Ha anKenbl.

_ IT1. Peakmuu HOIHMEPHIATMI
TIpouece momMMepH3alnTH alKeHOB OTKPHIT A. M. BymiepoBbimM,

@ Tlommmepr3ammeii HA3LIBACTCA NPOLECE COETUHECHAN ONHHAKO-
BbIX MOJIEKY (MOHOMEPOB), IPOTCKAIOHIHE 32 CUeT paspbisa
KPATHBIX CBA3€il, ¢ 00pa3oBaHueM BLICOKOMONEKYAAPHOLD €O~
eARHEHNA (HOMMepa).

£, P xat.
e + CH2 = CH2 + CH2 = CH2 + “ee
— ... —CH,—CH,—CH,—CH,—...
1°, P, xat.
nCH, = CH, ——(—CH,—CH,—),, e

n — CTeneHb NOJTHMEPH3aLIHM (YHC/I0 MOJIEKY MOHOMEPA),
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AI(CH,), + TiCl,
nCH, —- CH=CH, —2 | —CH—CH,~

Mponunen I
n
Monunponmwiexn

(INonpoGuee o BI:ICOKOMOJI&KYJ’IHPHBD( COCIKHEHHAX CM. pa3-
JleJI 12).
: Honyzenne
b B OPOMBILIIEHHOCTH:

1) XpeKHHr aNKAHOB;

2) neruapypOBAHHE ANKAHOB

{°, KaT.
C,Hypy ————C H?n +H,

550—600°C '
CH,—CH—CH, - > CH, = C—CH; + H;;
, KO + Cr,0, + ALO, l
CH, CH,
3) runpHpoBaHUE ATKHHOB

Ni, Pt

Ni, Pt
CH,—C = C—CH, + H, ——CH,—CH = CH—CH,

B naGopaTtopuu:
1) Herumparanud cauptos (1°, KaTaﬂnsa'ropm H,S0,,
H,PO,, ALO;, ZnClL):
170°C
CH:""CHz _— CH: = CH2 + H20

H,SO,koHw.
i |

Dravon

IIpn gerdapaTalliy CIMPTOB aTOM BOEOPONA OTHICILIASTCA
OT aTOM4 YIJIEpOa, CBA3aHHONO ¢ HAMMEHBIIHNM YUCIIOM aTo-
MOB Bofopoxa (mpasnao A. M. Jaiiuena):
CH, CH,

} £, Kar. |
CH,—CH—C~CH, —— CH,—CH=C—CH, + H,0

|
. 3-MeTHIDyTaHON-2 . 2-MeTnoyTeH-2

505



2) JermagporanoreHuposaHie MoHoranoreankanos {-HHal)
JeiicTBHEM TBepHOil IITETOMH HIH €€ CIEPTOBOIO pacTeopa,
TIpoucxomuT no mpapuny A. M. 3aiinesa:

CH, CH,

| £ |
H,C—CH—C—CH, + KOH — CH,—CH=C—CH;+ K(Cl + H,0
(cnupr. 2-MeTunoyTeH-2

o)

2-MeTun-2-xnopbyTan

3) Neramorenupopanue (-2Hal) muranoreHankaHos ¢ aTo-
MaMH raJloTeHa Y coceHHUX aToMOB «Cv ieHcTBHeM Zn win Mg:

-
CH,—CH,—CH—CH—CH, + 7n —> CH,~CH,~CH=CH—CH, +

ITenTCH-2

. + ZnBr,

2,3-AubpoMIIeHTAH

TIpamenesHe aTHIEHA
—CH—CH,—
| — (—CH,—CH,—),
C.H; n . IMoausTHney
Honuctupon —s {,H—0O—C,H;
T JusTHIOBEH 3uUp
CGHs'—CH:CHZ
Crupon «— CH, — C,H;OH
. Sranon
CH,—OH
(|:H2-OH CH2=CH——CH=CH2‘
DTUAEHITHKONb v Ausnrit
[chcl |
FacTBopuTenH | Xnopstau Kayuyx

CH,C1—CH,CI
Jwxnop3Tan
Bonpocst 018 xormpoan

I. Kakue yrneBoIOpPOABl HA3LIBAIOTCA HEINPeAENbHEIMH?.
2. Kakue HenpeaenbHble ¥VB Ha3wBaoTcs ankeHaMH? Hanumm-
T¢ 0B1IYI0 POPMYNY rOMOJIOTHIECKOTO PALA ARKEHOB.
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. HanumnaTe Monekynsapasie GoOpMYIbl # HAZDAHMUA MEPREIX

YEThIPEX YACHOB FrOoMOJICTHUYECKOTO pALa aJKCHOB.

. YRaKuTe BAACHTHOE COCTOSAHHE ¥ THIT TMOpHAM3ALNH OpOH-

_ Tajeil ATOMOB YIVIep0oaa, CBA3AHHLIX ABOFHOR CBAIBIO B MO-

[~ =R |

0.
11.

12.
13.

14.

JICKyNax aaKcHOB.

. Kakse TUIIbI H30MEDHH XapaKTepHB A14 ankeHos? Hamumru-

Te CTPYKTYpHBIE GOPMYNH M30MEPOB NMEHTEHA H HASOBHTE HX
0 MEXIYHAPOIHOM HOMEHKIATYDE.

f OGBHCHHTC, no4YcMy s AIKEHOR BOIMOXHA FreOMETpHYEC-

Kasg H30McpHA.

. Kakoiil THII peaklMil XapakTepeH L ankeHos? Ilogemy?

Kaxue BRIOB peakIiiil MpECOSIKHEHUA XAPAKTEPHEE IS an-
keHop?

. ChopmynupyiiTe npasuno MaprosHHKOBA.

B kakux cnygasx peakHHy NPUCOSIHHEHHS HAYT APOTHB
npaspuna MapKOBHMKOBa?

Kakne peakiiui SBASIOTCS KAYSCTREHHBIMHM PeaknWaMH Ha
ankerbl? Hanpiure ypaBHEHHA 3THX peakiiiil.

Y10 HAIBBACTCH NOJIUMEPH3aLuei?

KakumMu cnocoGaMy NMOAYYIIOT ANKEHH: a) B TIPOMBIITIEHHO-
cTH; 6) B naGOpATOPHRBIX YCAOBHAX?

Kaxye IpoayKTE MOXHO IOAYYATh H3 3THIeHa?

3adauu U ynpaxcHeHuA 048 caMocmosnedsHoll pabomsi

. Hazopure cnefylomue alKeHBl N0 MEXAYHAPOXHOH HOMEHK-

naType:
a) CH,—C = CH—CH,—CH—CH,
|

CH, CH,

CHy , CH,~CH,—CH,

6 c=c_
H”’ H
CH,
- |

CH,—CH, , CH,~CH—CH,

B) C=¢C
H” “H

r) CH,—CH,~C = CH,
CH3_CH_CH1—CH3



CH;, CH,
) CH;—émCH = CH—CH;—CHZ—EH-—CH,
x,
e) CH,—(I:H—-CH,_CH = C—CH,—CH,

|
CH, (|3H—CH3
: CH,
VkaxkuTe, Kakue M3 3THX BEHIECTB M3OMEPHHE MeXIy coGOH. -

2. Hanmuminte CTPYKTYpHEE GOPMYNBl CEIYIONINX alKeHOB:
a) mpanc-5-MetanrenTted-2; 6) 2,5-guMmervnrexceH-1; B) 2,3-
aumeTHabyted-2; 1) 2,4,4-TpUMETUNIIEHTEH-2; ) 2-MeTHN-
3,6-an3THNOKTEH-4; &) 3-aTIrekceH-3. YKaxure, Kakue H3
STHX BEileCTB H30MEDHEBI MeXaIy coboit.

3. Hanuunte CTPYKTYPHBIE GOPMYIEI BCeX alKeHOB C MOJNEKY-
napuoit dopmynoit CH;, 1 HasoBHTE HX N0 MeXIYHAPOXHOMN
HOMEHKJIATYpE. ‘

4, Hanmungre GHopMynbt TeOMeTpHYECKUX U3OMEPOB CTeAYIOMMX
COeNHHEHWH:

a) CH,—CH=CH—C,H;
CH,
6) CH,—C':-CH = CH—CH,
&h,
B) CH,—CH = C—CH,—CH,
&,
r) CH,—CH—CH = CH—CH—CH,
c, e,
Ha3zosuTe 3TH H3IOMEDEL.

5. Wcnonp3ya npasuio MapKOBHMKOBA, HATHIIUTE YPABHEHUA
CAeOYIOLWHX PeaxlMil NPUCOSIHHEHU:
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a) CH,—CH = CH, + HCl —»

CH, CH, _
N Ve
6) c=cC + HCl ——b

CH,” “H

) CH,—CH,~CH = CH, + Hl —

: H,S0,
r) CH,—CH = C—CH,—CH; + H,0 ————
|

CH,

HazoenTe npoaykTH peaximit,
6. Hanmnmnte ypapHeHHA peakKLiHi OKHCIeHHH pasﬁanneHHmM
BOJFHEIM pacTBopoM KMnQO, cnelyloliyx coeaHHeHHE:
a) 2-meTun6yTeHa-2; 6) 2-MeTHNATIeHTeHa-1.
7. HanumuTe ypaBHeHHA peakKUMi CIeAYIOMINX NpPeBpallleHMil:
a) CH,—CH-CH—-CH-CH,-CH, —r
I oo '
Br CH, CH;,
=— (CH,—CH = C—CH-CH,—CH,
P
CH,CH,

6) CH;—CH = C—~CH-CH,—CH; S
([
CH,CH,
OH
- |
-~ CH,—CH,—C—CH—CH,—CH,
o
CH3 CH3
t°, Kat
I | |
OH CH; CH,
F) 2,3,4-TpUMETHANIEHTEH-2 ——mb 2,3,4-T'pHMCTH.TIHe.HTaH

CH,

|
A) 2,3-mubpoM-2-metunnentan  — CH,—C = CH—CH,—CH,
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8. Hamuuture ypaBHeHMs peakiuii MoAydeHud MeRTeHa-2 13 Cie-
HYIOIHEX COSIMHEeHMIA: a) 2-6poMnenTana; 6) HEHTaHO 3~ -2;
B) 2,3-aubpoMneHTaHa; T} NeHTHHA-2,

9, HanuoixTe ypapHeHMA peakuidii nepexoxa 3-MeTHITIEHTEHA- 1
B 3-METHINEHTEH-2. [ita 3-MeTHIINIeHTeHa-2 HATTHIINTE YpaB-
HEHHA PeakHWi r’HAPUPOBAHUA H OpOMHpOBaHWA.

10. Hanumure ypaBHeHHs peaklMi MoaydeHus 4-MeTI-2-3THi-
TMeHTeHa-1 M3 CMPTa COOTBETCTBYIOLIEIO CTPOCHHS, A TAKKE
ypaBHEHHS BCeX M3YYEHHBIX peaKIUHil MpHCOSINHEHHA K
4-MeTWI-2-3THIIEHTeHY-~ 1,

11, Hanvuture ypasHeHUA peakumil okucneHua GyreHa-1 u men-
TeHa-2: a) MIBGKITKOM KHCIOpOoda BO3ayXa 6e3 KaTaiH3aTopa;
0) pasbaBlIeHHBIM BOAHBIM pacTBopoM KMnQ,.

12. HanuinuTe cxeMB NOJIHMepH3alluMK: 4) H300yTHIcHA;
6) 3-meTundyrena-1.

13. HanupiAre ypapHeHHA peakUmil CNEAYIOIHUX TpeBpame Hill:

Ci
+X, | +X;

a) CH,=CH—CH—CH, —_ CH,—CH—CH-CH; ——*

| |

CH;, CH,
—r CH,-CH—CH—CH-CH—CH,

I
.CH; CH; CH, CH,

+X +X,;
6) CH,—FCH—CHI—CH=CH2 — CH,—<|:H—(:H,»-I(:H_CH3 —_—

CH, +X, CH, Br
— CH,--CH—CH—ICH—CH3 — % CH,—CH—CH—CH—CH,

by
CH, OH OH CH,

~

+KOH +HBr +Na
B) CH3—CE12—CH2—CH2BI. g Xl. > X2 > X3
(cnmpT. p-p)
HaszoBHuTe NPOXYKTHL peaKLHii.

14. 1,6 n cMecu niponada ¥ nponeHa (o0beMHas JONA NponeHa
56%) cmemanm B TeMHOM cocyle nipu Temmneparype 0°C ¢
ra3oM, NMOMYYCHHEBIM IIpH ACHCTBMHM 3,5 r nepMaHTaHaTa Ka-
avd Ha 26,5 MA XI0pOBOJOPOMHOIN KHCIOTH ¢ MACCOBOH H0-
neit HCI 20% {p = 1,1 r/mn). HafiTH cocTaB CMECH Fa30B B
MACCOBHIX AONIX NMOCHE OXIAXKIEHNS PeakUMOHHON cMecH 1o
0°C (gEXAOPIIPOIAH — XHAKOCTE € 'y = 97°C).
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15. Mpu ruapatauuy 20 1 cmecH ByTaHa M OIHOrO M3 H3OMEp-
ubIX Oyresos nomywwiock 37 r cnupra C,H,,0, Bbixos Koro-
poro cocrannger 74% ot reopernueckoro. Kakop coctas M-
XOHOH CMeCH M KaKOBO CTpOeHHe [MONIY4YeHHOFQ CIIMpTa, ecni
H3BECTHO, YTO COAepXaluiics B ucxonHoit cmecu 6yTeH Mo-
JKET CYIECTROBATL B BHIe LHC- ¥ TPaHC-K3oMepoB?

§ 9.6. {uenossbie yrueponopoas! (ankaxuensl). Kayuyku

@ uenossie ¥B (ankammenni) — 310 YB, B MolteKyaaX KoTo-
PBIX MEKIY ATOMAMH YIIepoAa HMeIoTCA JBe NBOHHbIe CBA3H.

O6masa dopmyaa: CH,, ,, rne n > 3.

Knaccupnramas
BaauMuoe pacriono-
Tumn auena XKEHHE JBOHHEIX Ipumepsl
cpa3el B MOEKYIAX -
1. [lseHs! ¢ Be ABOHHBIC CBA3ZHA
- Hoe 2 CH,=C=CH, |

KYMYTHDOBAH- |HAXOASTCH ¥ OAHOTO

Hponaguen (amieH
HBIMM CBS3SIMM _|aToMa yTmeporna ol ( )

2. JdueHsi ¢ FHBIE CBA3 .
A AsoRmste CBIM oy - eH_ CH=CH,
CONPTKEHHEIMH |pasnenetsl onHoH
N Byranuen-1,3
CBA3AMHU OOUHAPHOM CBA3BIO
Il BoHEIE CBA3H
3. Hduensi " _
—— pasnenens npyma win |CH, = CH ~ CH,;~ CH = CH,
Bosiee opuHADHEIMH eHTanuen-1.4
HEIMH CBE3SMH ZLHHap Hexran 1,

CBAIAMI

WN3oMepAs B HOMEHKIATYpA

PaccMmoTpHM H30MEPHIO M HOMEHIKUIATYDY AVEHOB Ha IpH-
MeEpe AHEHOBOFQ YITACBOZOPOLA ¢ 3MITMpUYcCKOl GopMyioil
CeH,o

CH;—CH=CH—-CH=CH—CH,
FexcaniieH-2,4
CTpyKTYpHasd H30MepHa LelH CH,—CH=C—~CH=CH,

I
. CH,
3-MernnaneHTanHeH-1,3
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CTpyKTYpHAs M30MePHS B3AUMHO-
ro NOAOXKCHUST KBOWHRIX CBA3EH

Iekcagnen-1,4

CH,=CH—CH,—CH,—CH=CH,
IexcamueHn-1,5

TIpocTpaHCcTBEHHAS M30OMEpUs

CH,_ _ CH,
c=¢ _H

H’ c=¢
H” H

yuc-3-Metunnentaguen-1,3

H. CH,
c=¢ M

CH3 c=C
H’ “H

mpane-3-Metunnenraanen-1,3

Mexgnaccosas H3OMEpHI

CH=C—CH,—CH,—CH,—CH,
IekcHH-1 ¥ ero H3OMEphE

Haubompliiee NMpaxTHIecKOe 3HAYSHIE HMEKOT JIHEHEI ¢ CO-

NpaXeHHEBIMH CB3AMH.
Hazpanue .
dapmyna MeXOyHa- | TpuBUae- Guanaeckne
;woe HOE cm;f&c’ma
CH,=CH-CH=CH yra- a3,
CH, CH=CH; | o1 | MWW | e = _sC
CH,=C-CH=CH, 2-MeTun-
I 6yraguen- | HMsonpeH | JlerkokunAtIAs
CH, 13 EUAKOCTH

DIeKTpONHOE CTROCHHE MOJIEKYTH OyTamuena-1,3

ATOMNI yIeponia B Monexyie GyragueHa-1,3 HaxomsaTcd Bo
BTOPOM BANICHTHOM COCTOSHMM (sp -rHOpHIH3auMA):
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H _ =0
N av] \H
/C— C,\ _

H N

Prc. 30. CxeMa oGpazopauusi 0GIIEro 2-316KTPORHOTC 06NaKa
B MoaeEyne Gyragnena-1,3

OneKTPOHHBIE 06/12Ka P-3NEKTPOHOB, HE YYACTBYIOLIME B
TOPUAM3ALINY, TIEPTICHAMKYISPHEL INIOCKOCTH, B KOTOPOH pac-
TONOXKEHH O-CBA3H. DTH YeTHIpe P-IEKTPoHA 06pasyioT obiLee
-3AEKTPOHHOE 061aKo (pHuc. 30), B pesybTare Y€ro MpoMCXo-
IUT EeTOKAIHU3ALIMS] IBOHHBIX CBA3EH B MOJIEKYNIE, CBA3H MEX-
ay C u C,, Cy w C, yumunsioTes {110 CPABHEHHIO ¢ OObIYHOIMN
IEBOWHOMH CBA3BIO), a CBA3b Mexy C, u C, ykopaunsaercst (1o
CPaBHEHMIO ¢ OIMHAPHO CBA3LIO);

CH, =« CH = CH s CH,
0,136 um 0,146 uM 0,136 M

Takas 0coGeHHOCTD cTPOCHHA HasbiBaeTcA ahdieKToM conpa-~
3KeHHAS ABOHHBIX CBA3EH U OlpedeNsaeT PeakilIHOHHYIO ClToco6-
HOCTh AHEHOB.

XumngecKkne ¢BoiicTBa -

1. Peakuun npucoefMHEHNA; HAIPKMED, MPUCOEIUHEHUE r'a-
JOTEHOB:
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CH,=CH-—CH=CH, 2o, CH,—CH=CH—CH, i,
(H;0) l l (H;0)
Br Br
1,4-OubpombyTeH-2
— CH,—CH-CH-CH,
| | | | 1,2,3,4-Terpabpombyran
Br Br Br Br

BpoMHas Bona 00eCIIBEUHBACTCH.

OO6BMHO IPUCOSTHHEHHE MPOUCXOIAT 10 KOHIIAM MONIEKY-
niel ByTagueHa-1,3, #-CRE3W paspLIBAIOTCA, K KpalHUM aToOMaM
Yrilepoaa NPUCOSAUHAIXTCS aTOMEL 6poMa, a CBODOAHBIE BAIEH-
THOCTH OOPA3YIOT HOBYKD R-CBA3b, T. €. B PE3YNLIATE IPHCOS-
NHEHU MPOUCXOINT fepeMelieHHe NBoHHOM cBasu. [Ipu 13-
OrITKE OpoMa MOXET OBITh NPHCOSAMHEHA ellle OTHA MONICKYNa
€ro 1o MecTy ofpasoBaBiueiicg BIBOIHONR CBA3H.

2. Peaxngvu nojHMepH3AIAH:

Kar, ¢

byrannen-1,3

nCH,=CH—CH~CH, ——3(—CH,—CH=CH-—CH,—),
Byrapuen-1,3 ByTanncHOBRET Kayuyk
CnocoOn noTyJeHHS

1. Nonysenne 6yramena-1,3:
1) Hezudpuposanue u dezudpamayun smanona (peaxuna Jle-
Genepa):
ALO;; ZnO
2CH3—-CH2 —OH —455——9CH2 =CH—CH=CH,+H,+2H,0
2) Hezudpuposanue n-6ymana uau 6ymena-1:
' AlLQ;, Cr,0
CH,—CH,—CH,—CH, ——5CH,~CH~CH=CH,+2H,
500°—600°C

MgQ, ZnO
CH,=CH—CH=CH, + H,

CH,=CH—CH,—CH, ——
: 500"—600°C

2. Tloay4enne n3onpena

CH, CH,
' Cf}O;, AI;O] E
CH,—CH,—CH—~CH, ——  CH,=C—CH=CH, + 1H,
2-MetunGvran t Haonpeu
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KAYYYKH

Kayaykn — npepoIHbIE HIHM CHHTETUYSCKUE NPONYKTHI 10-
JAMEPHU3ALIHY HEKOTOPEIX JUCHOBBIX YIJICBOROPOAOS C COnpsAa-
KEHHLIMH CBA3AMH. BaxHeHmnmMu Gu3HyecKHMH CBOKWCTBAMY
KAYJIYKOB SBIAIOTCA:

DIACTUIHOCTH {T. €. CIIOCOGHOCTE BOCCTAHABIHBATE opMy);

HeIIPOHHKIIAEMOCTE IS BOABI ¥ TA30B.

Cox mepesare- (—CH~C=CH-—CH;-),

Best («Kao yoy» |

— cneau'nepené) CH;,

Byramuerosu#t (—CH,—~CH=CH—-CH,~},
(~CH,—C=CH—CH,-),

{. Harypans-
HbIH KaydyK

H3onpeHopHit |
CH,
2. Cunrern- Xnopompe- (-CH,- ?=CH-—CH2- n
qeCKHE
HOBRIHA
KayqyKe Cl
{—-CHy—CH=CH-CH,-CH,—CH-),
Byrazven-
CTHUPORBHEHR
[Noxydenne KayIaykon

1. Hoayuenue bymaduenosceo xayuyxa (memod Jlebegesa)

CH, _H
c=cC
H” ™ CH;
n . n

Kar. t* mpane-hopma
n(CH,=CH—CH=CH,)

Kat t°

CH, N /CH2 ,
c=C | _
H “H
n n
yuc-dopma

17% 215



2. INoayyenue uzonpenosozo Kayuyxa

CH, H :
C=C
CH,” NeH 4 .
n . n

KaT. t'/' mparc-dopMa
n(CH,=C—CH=CH,)
Kar. t*

CHy CH, _CH, :

C=C
CH, “H
n n
yuc-bopma

MakKpoMONeKybl KaydyKoB HMEIOT CTePEOPEryIAPHOE CTRO-
€HHe, T. €. CTPYKTYPHbIE 3BeHbA H QYHKUUOHAIBHBIE TPYIIIHI
PACTIOAOKEHE B NPOCTPAHCTBE B ONpeleIeHHOM MTOpsiaxe.

yuc-Popma OGonee ! [ | |

OIACTHYHA, TAK KAK JET- | N/ | e | =" i

KO CKPYIMBAETCA B KITy-
6oK. I l I I

mpanc-DopMa MeHee
BNACTHYHA, TaK Kak
MaKpoOMOJIEKyIs! Gosee
BBITSHYTHI.

Byikanmsanus KayuyyRob

TIpu B3auMOnEHCTEMH KAYYYKORB ¢ CEpOil IPOMCXOAUT 00—
pasoBaHHe MMCYIBPHAHKX CEBA3CH MeXIY MaKpoMONeKylaMH
KaygyKa [0 MeCTy pa3phisa OBOMHLIX CBuasell («CILuBaHMe»
JAHHEHHBIX MAXPOMOICKYN):
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|
S

' I
CH,—CH—CH—CH,+CH,—CH=CH—CH, -

]
2
1 | ' 1
o S I :
' ] ' 1
: SI ! :
]
1
~CH,—CH—CH—CH,{-CH,—CH=CH—CH -
l ~— — .
S CTpyKTypHOe
I 3BCHO

Yem Gonbllie cepsl, TeM BoNbie 06pasyeTcs SHCYbOUIHBIX
CBfI3ei. B pesynwTare aTOro Inpoiecca, KOTOPBIHA HAIHBACTCH
BYIKagn3alHeil Kayuyka, oDpasyioTcsa MArKye UIIH TBepIbie Pe-

3HHDbI. .
MATKHue

PesHHEI
te/n (5—10% S) | Ysemmuupaercs
Kayuyk + 8§ NPOYHOCTh H
t\ TRED/IbIE TEPMOCTOMKOCTE
PE3HHbI
(>30% 8)
[IpuMeHeENe XAyIyKOB

| IyHL I OGyBb, TKaHK

JeHTH, peMHEU
Kayuyku > pr’ﬁlfm ’
CrpoHUTEnBHEIS DNeKTPOTCXHHKA
MATEPHATIBI

Bonpocel dar Konmpoan

1. Kakie cOeMHeHHNA HA3BIBAOTCA UEHOBLIMH YTIEBOAODOAAMU?
2. Kax MO¥HO knaccHGHLIMPOBATE AHEHOBLE YIMeBOLOPOIbI?
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3. Kakne BHAOB N30MEpPUH XAPAKTEPHE AN JUEHOBHIX YITIEHO-
noponoes? IlpuBenure NpuMephl.

4. B KakoM BaJIEHTHOM COCTOSHHM HaXOJATCH ATOMBI YIJIEpoIa
B Monexkyne GyragueHa-1,3?

. KakoBo 3n1eKTpOHHOE CTpOeHHe MONeKynbl Gyraiuena-1,3?

. Kakne 'tansl peakuuit HanGomnee XapakTepHbl AN IUcHOBBIX
¥B n nmouemy?

. Yo raxoe Kayuyyku?

. Kakue AR CHHTETHYECKOTO KAaydyxa BH 3HaeTe?

. KaxoBel BaxHellIHe CBOMCTBA KaydyKa?

10. OnuneTte nonyyeHue Kaydyka no crnocody JleGenera.

11. Y7o Takoe ByIKaHH3aLHs Kayyvka?

12. B yem OTAMYME PE3UHH OT Kayuyka?

[=a |

D OO )

Ynpaxcrenun u zada4xu 048 camocmoamevsnol pabonst

1. Harumvre erpykTyprele GOpMYTEL BCEX YLRSBOMOPONOB COCTa-
pa C;H;. HazopuTe UX IO MEXAYHAPOZHOU HOMEHKIATYpE.
2. Hamuiudre cTpyKTypHbie GOPMYNIH COeaqMHeHMil: 2) 2,3-au-
MeTwnoyTagnen-1,3; 6) rexcanuen-1,5; ») 6yranuen-1,2;
r) 2-metunbyranueH-1,3; 1) rexcanueH-2,4,
VKaxuTe IUeHBl ¢ CONpAXeHHBIMH CBAIAMH.

3. CxoabKO DHEeHOBHX YLNeBOAOPOUOB C CONMPAXKEHHBIMH CBA-
3SIMH MOTYT MMETb TaKOH yrinepomaHmi ckenet: C

I
a) C—-C-C-C-C ¢) C—C—C-C-C B) C-—C-C-C-C?
| 1 { ]
C C C C
Haszonnte ux. :
4, HasoBuTe BEmECTBa, YKAKHTE TUI THEHOEOTO YINIEBOAOPOIA:
a) CH,—CH,—CH,—CH=CH—CH=CH,
6) CH;—C—CH=C—CH,

\ t
CH, CH,—CH, CH;

l
8) CH,=C—CH,~C—CH, 1) CH,~C = C = C—CH~CH,
I i | |
cH, CH, CH, CH,

| l
CH3 CHJ

5*, HanuinuTe ypasHeHMA Peakiumil CREAVIOUTHA HpeBpameHmin

* [laudoe yIpaxHeHHE PeKOMEHAYEM BLIRONHUTL MOCHE MIVIEHUS CNe-
AYIOIHEH TEMEL.
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. a)ALC, » CH, — CH, —» CH=C—-CH=CH, —

— CH,=C—CH=CH, - (—CH,—C=CH-CH,—),
I .

I

Ci o Cl

7
CH,C - CH;OH ~» CH,=CH—CH=CH,

/! H

_ ByTagvieH - CTHPOTbHBIH
6) CH = CH Kayqyx

© ‘ CH3 ©/CH=CH2

6. HasoBuTe BEIeCTBA, KOTOPHIE TIONYYAIOTCA B PE3YNBTaTe NpH-
coeIMHEHHA K 1 MOMIO U30TIpeHa; a) onHoro Mona Br,, 6) aByx
moneit Br,.

7. W3 KaKHX MOHOMEPOB MOXHO NOJYYUTH MONHMEpPEl YKa3aH-
HOTO CTPOEHHA:

a} (—CH,—C = C—CH,—),  6) (—CH,—C = CH—CH,—),
|

CH, CH, ' CH,
B) (—CH—~CH = CH—CH-),
i

I
CH, CH,

Ha3zoBHTe 3TY MOHOMEDHI.

8. CXOIBXO NHTPOB (MOJeli) BogopoAa HeoOX0OUMO IS FUi-
puposannda 20 1 cmecn yriesonopoga C,Hy H Oyragmena-1,3
oo byraHa, ecTH M3BECTHO, YTo yrmesozopod C,H;, coxepxa-
UIHECca B MCXOZHOM cMecH, ToryydeH (¢ BRIXOOOoM 80%) me-
ruapartaumeit 22,2 r cnupra C,H,,0?

9. CKONBKO JUTPOB X10pa MOTPebyeTcs INA HOMYYeHHS TeT-
paxnopuga C,H,, ,Cl, u3 21,6 r ZHeHOBOTO YINIEBOZOPOIA
C,H,, ;, ecny H3BECTHO, YTO HA OPOMUPOBAHUE OAHOH IBOH-
Hoit ¢Ba3n 16,2 r storo anena nouuio 48 r 6poma?
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§ 9.7. Ankunsl (aneTniaenosbie VB)

@ ATKuES — 3TO YIJIEBOAOPOAb, B MOJEKYNAX KOTOPHIX JB3
aToMa YIIEepoAa HAXOIANTCA B COCTOAHMM Sp-THOpHAHIANAN W
CBH3aHbl APYT C APYTOM Tpoinoi caaapio: —C=C—

Obman dpopmyna: CH,, ,, n > 2.

Jnuna cesasu C=C B ankunax paexa ¢,120 um.
Kaxasiil aToM yriepoaa B COCTOMHMH sp-TUOpHUAH3AIIHK
CBA3aH ¢ ABYMS APYTHMM aTOMAMHK ¥ MOXET MPHCOESIHMHSTD elle

IBa aTomMa.
ToMonoradeckwil pax
Monexynsptias Haspanue anknna
dopmyna ankuHa
C.H,, 5 Mexnynaponnan PalnoHanbHas
HOMEHKIIATYp2 HOMCHKJIIATYpa

C,H, BTHH AnreTiuieH
C;H, Tlponuu MeTunanerureH
CiHg Byrun
C;Hy TiedTHH

Wzomepus 1 HOMEHKNATYpA

CyviiecTByeT 2 TUNA W30MEPUM ANKHHOB: H30MEPH TIONOXE~-
HUS TPOIHOH cBA3H 1 n3oMepHd Lenk. ITepBsie 18a wieHa roMo-
JOTHYECKOro PAaa — 3THH ¥ OPOITHH — U30MEpOB HE HMEIOT.

B ciyqae OyTHHOB BO3MOXKEH TOABKO OOWUH BUA H3OMEPHH —

H30MEPHS IMONOXEHUS TPOMHOH CBSI3NA.

v
@

CH,

(2 uaoMepa)

HC = C—CH,—CH,

BytuH-1
{3THIaUSTHICH)
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CH3—C = C“"'CH3 .
Bytun-2
(EMMeTHIALETHIIEH)



=

TPOAHO

H3ome-
pHA o~
JIOKE

€BAIN

C;sHy
{3 uaomepa)

] / \
HC® g)—CHz—CHT-(@ H@E@—%{_,

MenTrn-1 }
CH,

3-Metun6yTun-1 |

HaoMmepus uenn

0 ReXOXCKO)
CH,~C = C—CH,~CH,

TMentin-2

T

AJIKHHE] H30MEPHB! APYTOMY KTaccy COeMUHEeHHI — anka-

JTUEHAM:
/ CHg | \
CH3—CH2'—C = CH CH2=CH—"‘CH=CH2
Byrus-1 Byraguen-1,3
H,—C = C—CH,
Bytuu-2

TIpaBuna coCTaRNeHYS HA3BaHMIT ANKHHOB. 110 MEXIyHapoa-
HOit HOMEHKIIATYDE aHAIOTHYHBI TIpaBiilaM ATA aIKCHOB.

Du3angeckne cpoiicTea
C2H2--0C4H6 CSHs---C}Sst C16H3ﬁ"'
- Tasm KUAKOCTH Teepaie BelIeCTBA

Iroxo pacTBOpHMEI B BOAL.

XHMHUYECKHE CBOHCTBA

AJKFHBI BO MHOTHX Peakiiiax obnamawr 60nuinei peakib~
OHHO# CTIOCOOHOCTERIO, YeM ankeHbl. [g afkMHOB, KaK 1 IR
AIKeHOB, XapaKTepHbl peaKnHy npucoeIuHenmn, Tak KaK Tpoii-
Hasi CBA3E COXEPXHT ABE M-CBA3M, aIKHHBE MOIYT BCTYIIATE B
peaxlMH ABOHHOTO NpACOeBHEHM (TIPUCOSIUHATE 2 MOJIIEKY-
Jtbl peareHTa N0 TPoiHO cesisy). [TpucoeauieHIEe HECUMMET-
PHYIHBIX PEATeHTOB K HCCUMMETPUYHEIM ANKKHaM NPOMCNOIUT
RO NpaBuny MapKOBHMKOBA.
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1. Peakuum nprcoe iuedus:
1. [pucoedunenue eodopodq (udpupoaanue)
Ha I crytienu obpasyiores ankensl, Ha I cTymenn — ankansl:
Pt, Pd

HC = CH + Hz _, > CHZ = CH2
um Ni, 156°C i -
Pt, Pd
CHQ = CH2 + Hz N — CH3—CH3
wnu Ni, 150°C
CyMMapHOE ypaBHEHHE:
Pt, Pd’
HC = CH + 2H2 N - CHa_CHg
umu Ni, 150°C |

2. IIpucoedunenue 2asozenos (zaro2enuposanne)
Ha I ¢ctynenu obpasyloresa auranoreHankeHel, Ha H — TeT-
paraJore HANKaHBbIL;

O @ 3 4
CH = C—CH,—CH; + Br, ——> CH = C-CH,~CH,
(H,0) I |
Byrun-1 Br Br

1,2-Iutpoubyten-1

Br Br
® @ 3 4
CH=C—CH,—CH, + Br, — —+ CH-C--CH,—CH,
| (H;0) | |
Br Br Br Br
1,1,2,2-TetpabpoMGyran

Peaxuus aaxunpe ¢ Gpomuoit 8odoii — Kaueemaennas peax-
yua Ha aargrst, BpoMHEaa Boga oGeciiBeuHBaeTCs.

3. IIpucoedunenue 2ai02en08000p0008 (2idpozaiozeHuposariie)
Ha I cryneHy 06pasyoTcs MOHOTaAOTeHATKeHB], Ha 1] —
AAranoreHANKAHEE:

+HQ +HC(I
HC = CH "T—" CH2 CHCl '——_(;———2-:_ CH;—CH(Cl,
Cut Hg?* Xnopsren  CU HEST | {_furopstan

{BUHUIUIOPWA)
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I

|
CH,—C=CH + 2HI —— CH,—C—CH,
> -

I
I
2,2-Initoanponan
4. Ipucoedunenue eodel (cudpamayis)
TTpoucxonut No Npasuiy MapkOBHHKOEBA.
AlleTHReH 00pa3yeT anuEeruy, ero roMOoNIord — KETOHH (pe-

aguus M. I. Kyseposa):

Hg™ /
H'c:f(:HT@OH —~+ [CH, 5 CH ]— CH,—C
N \\\L \

0

BUHHIOBEIH CIUPT Drananb
{HeycToiYMBOE {yxcycHBIH anb-
COCIMHCHHE, H30- HAETHH, ALETANh-
MEepU2YeTCad B alb- JIeTH)
Jerun)

B 2+
CH = c—CH, +{H)0H~—— |CH,<C—CH,|—> CH,—C—CHj

H

0]

o
HernpenenbHEIH IIponauon
CIHPT {aueron)

I1. PeakumH oxMCAcHAR

1. Topenue (nonnoe oxucrenue)
—1 t" +4
2C2H2 + 502 — 4C02 + 2H20

2. Henoanoe exucaenue (nod delicmauem oxucaumeneii muna
KMnO,, K,Cr,0y
TIpu medicTRur cuneHex okuciautened (KMnO, B ueiir-
panbHO cpene, KoCryOy B KHCIOH cpelie) anKyHEl OKHCTIAIOT-
€3 ¢ PA3PHIBOM MOJIEKYIIEI ITO TPOHHOH CBA3H (KpoMe aleTHIe-
Ha). KoHeYH M NpOAYKTOM pPeaklidu SABIAIOTCA KapOOHOBRIE
KHCJIOTHI:
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o
g
CH,—C = C—CH, + 3[0] + H;0 — 2CH,~—C

13 KMnO,
DraHoBas (YKCYCHas) KMCTOTA
o 0
7 &
CH,—C=CH+3[0]+HO—->CH—-C + H-C
N

OH
BTaHOBAA MeTauosag

KHCIOTA KHACI0TA

ITpy HEMIONHOM OKUCICHHH ALETUIEHA 06pasyeTcs AByXoc-
HOBHaA LIaBelieBast KUCIOTA:

CH=CH + 4/0] -— \/c_.c/
HO “OH

SraHauoBas (ilaBenepad)
KHCIOTA

Pearyua c KMnO, sganemesn kanecmaennoil pearkyueil va an-
iuns. Pacteop KMnO, obecuBeunBacTes.

1I1. Peakmuy noMMepu3anun

AJIKMHBI MOTYT O0pPa30BLIBATE JIMHEHHBE JMephl, TPHME-
P51 1 IONMMEDPH, LRKITMYECKUE TPUMEDDI.

JIuHeitHag monEMepH3alHA alIETHISHA [IPOHCXOIUT B IIDH-
cyTcTBHHM coneit Cu' (HploneHn):

CuCl, 1t
HC=CH =CH -—— CH,=CH—C=CH

(NHCD)  Buuunauerunen (mumep)

CuCl, HY
SHC=CH ———» CH, = CH~C=C—CH=CH,
NH,Cl

JMBHHUNALETUNEH (TPUMep)

T UKNoTpUMEPH3AIIHS AAKMHOB IPUBOAHT K GEH30JTY M ApY-
M apoMatryeckuM YB (H. J1. 3ennnckuit, B. A, Kazanckuit):
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i 400°C
3HC = CH *--*(':—"

Benzon

CH,

3CH;—C = C—H H,S0, (xonu.)
tﬂ

H,C CH,
1,3,5-TprmeTnn-
6enszon
IV. Peakuym 3aMemenns aToMon «H»,
CBA3AHHDLIX C sp-mﬁpmsonanmuu ATOMaMH yYIliepoaa

- ATOMEI BOIODOIA, CBS3aHHBIE C §p-TUOPUIH30BAHHLIMY aTO-
MaMHM yTJIepoaa B MOJeKyJlaX UIKMHOB, 00IagaioT 3HAYHTEN b~
HOH HMOABHXHOCTBIO, 9TO 0OBACHAETCA MONSAPU3ALMEH CBA3N
=C—H. B ¢BA3H ¢ 3THM JaHHEIE 4TOMEI BOJIOPOAA MOTYT 3aMe-
HmIaThcAd ATOMAMH METAMIOB, B PE3Y/IBTaTe Mero obpasyiorcs
alleTHACHHIHM. Cnoco0HOCHs K IMAKUM PeaKyuam omaliaem an-
Kunbt om dpyzux HenpedeabHux yeaeeodopodos.

2HC = CH + 2Na LK) Hp e — CNa + H, T
AlleTHIEHIE HaTpus

CH,—C = CH + cucl %, cy ¢ = ccul + Hal
Merunauerunenug, Menu (1)

HC=CH + Ag,0 —HOH | s = CAgl + H,0

Anetnnenun cepebpa (1)
(Tr3aMenie HHE)

Tlonyienne 2IKHHOB
Avemunen
1.B NpOMBIINEHHOCTH
TepMuyeckoe pasnoxeHue NpUpoaHore rasa wnv ¥ B nedtu:

ocH, =129C, cH=CH + 3H,
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cH, 22C, cH, + 21,

2,B naGopartopun ‘
Tinmponus kapOuna Kaneus (peakiys B]’IchbIe OCYIIIECTB-
TeHa HeMelKHM XuMHKOM P. BenepoM):

CaC, + 2H,0 - Ca(OH), + C,H,T

Tomonozu ayemusena

HerupporaporeHuposadue purajporenankados (—2HHal)
DeHCTBMEM CTIMPTOBOTO PAcTBOPA MSAOGTH WK TBEPEOH 1Ieno-
YH TIPH HATPEeBaHVH:

tﬂ
CH}“CHQ—C“C—Cﬂg + 2NaOH ——
{CrupT,

p-p)

2,3-IubdpoMneHTad
—— CH,—CH,—C=C—CH; + 2NabBr + 2H,0
TexTin-2
IIppMeneEne ameTHIERA

(~CH,—CH=C—CH,—), CH,=CH—C=CH,
u, . |, CH,=CH~C = CH

Cl Cl
XnopomnpeHOBsIH «— Xnoponpen «— BununauerwneH
KaydyK :
O
COOH CH,—C \/
| H
COOH AlleTanbieru
IllaBenenas
KHCIO0TA
I o
: CH,—C”
Crapxa n pesxa “oH
MeTa/LIoB ¥kcycHag
(—CH,—CH-), KHCIIOTa
|
Cl
[NonrMBMHUAXIIOPHA,
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10.

11

Bonpocst daa xonmpoas

. Kakne yrnesonoponsl Ha3siBaloTcd ankuHamu? Kaxosa obuias

hOPMYNa TOMOJOTHYECKOrO psilia aTKMHOB?
. Hanumwure MonekyngapHbie GOPMYAHN H HA3BAHHA NePBbIX
YeThipeX WIEHOB FOMOJOTHYECKOro Pala alKHHOB.

. Vxaxyte THO rUGpHAM3alHK opbuTANeild aTOMOB yryiepoaa,

CBA3aHHBIX TPOHHOH CBA3BYO.

. Kaxkue THIB M30OMEpHH XapaKTepHE! V1A aTKHHOB? Boamox-

Ha M 114 aNKHHOB LMC-TpaHc-H3oMepua? Hamumure cTpyk-
TYpHBIe (POPMYJIBI HIOMEPOB NMEHTHHA M HA30BHTE HX 110 MEX-
IYHAPOAHON HOMEHKIATYDE.

. Kaxod tun peaxumii xapakteped ana anxadon? IMouemy?
. Hanumure ypaBHeHHA peakluil NpUCOeNHHEHM, XapaKTep-

HEIX I IIPONTUHA.

. Kakue peaxunA ABIAKTCA Ka‘-IGCTBCHHHMH PeaKUAMH Ha

anxuper? HanmumrsTe ypagHeHKHA 3THX peakumii.

. HanumwuTe ypaBHeHNA peakuui AUMEPH3IAUAN M LUHKANYEC-

9.

KOH TpHUMepH3aUnH NPOIHHA.

C NOMOMIEI KAKHAX PEAKLMIA MOXHO OTIHIHTE ALETUNEH OT
otnena? Hanuiinte ypapHeHHA 3THX DEaKIWH.
HanwimnTe ypaBHeHHs peakil#il rmonryyeHus aueTHUNEHA.

. Ana ponydeHHS KaKHX TPONYKTOB KCHOME3YETCH aleTHieH?

3adauu u ynpaxcuenus 0an camocmogmessnol paboms:

. HasoBuTe caeayiomue YIIEBOAODORE IO MeXAYHADOIHOM

HOMCHKIIATYpE!

CH;,

|
a) HC=C—CH,—C—CH, 6) HCsC—CH—CH,

I
CH, CH,

CH, C,H,
o i
8) CH,—CH—CH~C=CH r) CH,—~CH—C=C~CH- CH,

|
CH, CH,
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l I
1) CH;—C—C=C—CH—CH,
CH,
CH,

!
CH; H—CHJ
e) CH;—CHZ—C—C_C—EH CH,—CH,
I

CH,
YkaxuTe, Kakue U3 3THX BEIIEeCTB PI30MEDHLI MEXIY coﬁoﬁ

2. HanummuTe CTPYKTYPHBIE (GOPMYNEI CHEIYIOIMX YRAEBOAOPO-

IOB:
a) 4-MeTHOeHTHH-2; 6) 2,5-anMeTunrekcud-3; B) 3,4-11-
MeTHAmeHTHH-1; ¥} 2,2 S-Tpumerunrekcun-3; n) 2,7-gume-
TUWI-3-9THROKTHH-4; e) 3,3-muMeTHnOyTHH-1. YKaxuTe, Ka-
KHE M3 3THX BeLIECTB M30OMEPHH MeXay coboii.

3. HanwumTe ¢TpYKTYpHEE (QOPMYIB YITIEBOOOPOIOR ¢ MONe-
KynspHoit ¢popmysoit C,H;, 1 Ha30BUTE HX N0 MeXAYHAPOA-
HOH HOMEHKNaType.

4. HanuuuTe CTPYKTYpHBIE POPMYIH BCeX ALCTHIEHOBHX ¥B ¢
MoneKkynapro# gopmynoit C,H,, rmaBHas Lelk KOTOPHIX
COCTOMT K3 IATH VIJIEPOIHBIX ATOMOB, ¥ HA30BHTE HX IO MeX-
JAYHApOHOH HOMCHKNIATYpE.

5. Hapuuiure cTpykTypHBle opMYynsl BeeX ANKHHOB, 06pasylo-
KX OPH PHAPUPOBAHKEM 2,2-TUMEeTHIITeKCaH.

6. HanuupTe ypaBHCHHA PEaKUMH COCAVIOHIMX ITpeBpanieHMi;

a) CH;—CH,—CH=CH, ——» CH,;--CH,—~C=CH
CH, Br CH,

6) CH,—lc:-~c|:=c1+12 — CH3~—1C-- C=CH
(|3H, ' (EIH}

B) CH,—CH,—C=CH — CH,—C=C—CH,

r) CH,—CH,—CH,—CH,—CH,0H —
— CH3—CH2""“CEC""CH3

n) 1-6poM-4-MeTHAITEHTAH — 4-METHANCHTHH-2

HazopuTe BCce BeLeCTBA.
(IperpallieHys B, T, A OCYLLECTBIMIOTCA B HECKOABKO CTalHiA. )
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7. HanuiiuTe ypaBHeHHs PeakHHit CleIyIOLMX fpenpaiiieH Hii:

Br _
| CIHPT
| - {M36ETOK)
Br
CH,
l +Br, . +NaOH(us6mTOK
N
6) CH,—CH,—C—CH=CH, > X, > X;
| (cnupT. p-p)
CH;
Br Br
| | .
By CH,—CH,—CH—CH, +Zn, t° X, +HBr X, +KOH
(enupt. p-p)
+8Br, +KOH(13bBITOK)
—_— X3 > »
(ctmpr. p-p)

+ .
r) CH;—CH—(CH,),—CH,Br =8, xfHO.H'y _
:

{compr. p-p)
CH,
H,S80kouw, 170° X, +Br, X, +KOH(u36brroxi X,
—H,0 {(crmpT. p-p)

HasoprTe Bee BelecTRa

8. Harmmuite ypapHeHMe PeaKIMH, ¢ MOMOUILK KOTOpoit 4,4-mu-
METHITeKCeH-} MOXHO TIpeBpaTHTh B 4,4-(uMeTHITeKCHH-],
Hanumnre ypaBHeHKS DeakUni rEOpaTaud u OpoMHpOBa-
HHS NONYYEHHOro anKHHa.

9. Hanuiudre ypasHeHHs BCEX BO3MOXHEIX DPEAXIMA TIONYYSHHA
6yTuHa-2.
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10. HanuiunTte ypaBHeHHe DeakKlHH OOJY4eHHS 3-METWINCHTH-

" Ha-1 mo6eiM cnocofGoM M HalHIWIATE IS HETO YPAaBHEHHUd

peaknuil: a) ¢ Bosolt (peaxuusa Kyueposa); 0) ¢ aAMMHAMHEIM
pacTBopoMm okcupna cepebdpa (I).

11. Hanumute yparHCHHE PeaklUH MONydeHHs 3-MeTHNOyraHa- ]
H3 COOTBETCTBYOLIErD AMTANOreHankaHa. HanumuTe ana
A7KHHA YpaBHEHHS peakUuii; a) ¢ u30hiTkoM GpoMOBOJOpO-
Ia HBr; 6) ¢ aMmMiAayHBIM PACTBOPOM XNopuaa Medu (I).

12. Hanmwute ypasHeHus OyruHa-1 u 3-MeTunneHTHHa-1 co
CHEAYIOUIMMHA BeUIECTBAMH: 4) ¢ BOZOPOLOM B HPHCYTCTBHU
Kataausaropa; ©) ¢ 6poMoM; B) ¢ OPOMOBOAOPORCM; I) € Me-
TAaANMIECKWM HATPHEM; A) C aMMHAYHBIM PACTEOPOM XJIOpH-

~ ma meau (I); e) ¢ POJO B MPUCYTCTBUM KaTanulaTopa.

13. Hanguuiure ypaBHEHHsA peakiyid, ¢ MOMOIIEH KOTODHIX MOX-
HO OTIMUNTE FeKCHH-1 OT reKcHHa-2.

14. HanquuuTte YpapHEHUS PEaKUMH, ¢ MOMOINEI0 KOTOPRIX MOX-
HO OTJTMYUTh MEHTAH OT N¢HTeHa-1 B meHTUHAa-1.

15. [Ipd nponycKanuy cMecH BTAna W aneTUNeHa Yepes CKASHKY
¢ GpoMHOll BOIO#H Macca COMEPKIUMOr0 CKIAHKH YBETHYMUIIAC
Ha 1,3 £, a MpH NONHOM CrOPAHHHM TAaKOrQ Xe KOJIHYECTBR
CMecH YINIeBOROPOIOE BRASIITOCH 14 11 oxcHaa yriepoxa (IV).
Kakos o6neM BexomnHoil cMmecH rasos (H. v.)7

16, Oupegenure CTPYKTYPHYIC GOPMYNY YTNeBOLOPOLE, MaccoBas

IoAA YINIepOoaa B KOTOpOM cocTaenger 88,9%. HM3zpecTHo, 4TO

YLAeBOOOPOI B3aNMOAeHCTBYET ¢ AMMHAYHKM PacTBOPOM

oxcupaa cepebpa. T1A0THOCTE MAPOB YIIEBOLOPOAA IO BO3LY-

xy cocrapiger 1,862.

CKONBKO rpaMMop 6poMa MOXET IIPHCOEOMHUThL 5 1 cMecH

3THIEHA, AUCTHASKA B METaHa ¢ 0DBeMHOH Aoael 3THICHA

44 8% 1 obweMuoil monell Merana 32,8%7? YeMy paBHa IUIOT-

HOCTDL AaHHOE CMecH ra3oe (H. y.)?

17

v

Tect Ne 16

no Teme: «[Ipenenpanie U BenpeieBLIe YIICROZOPOADLI»
( Yucno npasiabisix omeemos — 15)

Bapnanr I

1. Kakue 3 CRegyioux BEIeCTB ARAAIOTCH AAKeHaMU HiTH
LMKNoanKaHaMu?
@ CBHS @ C3H6 C6Hl4
© CH, @  CHy
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2. Kakue 13 yKasaHHBIX COSIMHEHHI SBIITIOTCA u30MepaMu’?

P
@ H-C-C—-C-C~C—-C-—H

[ O T T A
HHH HHH

® CH,—CH,—CH—CH, @& CH,;—CH,-CH,
I |

CH H,C—CH—CH,
PN
HC CH,
CH3 CH3
| |
® CH,—C—CH, @ CH,—CH,~C—CH,
| l
CH3 CH3

3. Kak HasbBaeTcd aKHMH CISOYIOINETO CTPOSHH:

|

CH,
@ 6-MEeTUIITeITHH -3 ® 2-MeTIwIrenTeH-4
®  okruu-4 @  6-MmetwirenTeH-3

@  2-MeTHIreKCHH-3

4. Haiiaure cpemi NpUBEIeHHEIX CTPYKTYPHEIX GopMyn
dopMyner 2-MeTHII~-4-3TUITEKCAHA:

® H,C—CH—CH,—CH—CH,—CHj
I

|
CH, C,H;

® H3C“'CH—CH2—CH2‘“‘CH2—CH3
I
CH,
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CHmch,
® H;C—CH,-——(iZH-—CHz—CH—CH,
CH, c]:H3 '
©® .H;C—CHZ—(IZ—CHz—Cﬂs,
tn,
® H,C—CH—CH,
En,

5. YkaxuTe cpeid NPHBEICHHBIX IPEBPAIeHUN peaKIuy
NIPACOSIMHEHWNS:

@® CH,—C=C—CH, + HCl —» CH,—CH = C—CH,

|
‘|3Hs Cl
"
® CH,—C—C! + KOH—— CH,—C=CH, + KCl + H,0
| (CnupToBLI |
CH,; PacTEOD) CH,

. ZnClL, t°
® CH,—CH,—CH=CH, —2» CH,—C=CH,

I
CH,

h
® CH, + 3Cl, — CHClL + 3HCI

@ CH,—CH—CH = CH, + Br,—* CH,—CH—CH—CH,

| |1 |
CH, CH; Br Br
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6. YKaxXKuTe peareHTH, ¢ KOTOPbIMH B3aHMOAEHCTBYIOT 5TH-
JICHOBbIE YTIEBOXOPONbI:

® Na ® KMnO,
NO, ©® ¢
@ NH,0H |

7. Kakie ¥3 nepeyHeneHHBIX DEAreHTOB Y YCJIOBHH H B Xa-
KO¥f [IOCIIEAOBATENEHOCTH HYXKHO UCITOMB30BATh, YTOBEL OCYIIE-
CTBUTH CJICIYIOIIHE [IPEBPAIEH:

CH3—CH2—CH=CH2 - CH;—CH;‘—CHBI‘—CHzBr b d
— CH;,—CH,—C=CH — CH,—-CH,—C=CAg?

@ Ag ® Zn . :

® Bn @©  KOH (u36., cnupr.

@ Ag0 + NH,0H p-p) !
Bapnant 11

1. Kakue 13 cNexyloLIMX BEIIECTB ABNAIOTCS NpeeTbHEIMI
YTIICBONOPOTAMH?

@  CyHs ® CHq
® CHy © CHy
@  GHCH,

2. Kakue 43 yKa3aHHEIX COCAMHEHWH ABILTIOTCA M3oMepamu?
@ CH,—CH,—CH—C=CH
|
CH,
CH,—~CH—-C=C—CH,
|
CH,
CH3—CH2—CEC—CH2_CH3
CH,—C=CH
CH;—CH,—CH=CH-—-CH,—CH,

3. Kak Ha3pIBaeTcsa ajIKaH CNeAYIOUIETO CTPOSHUS:
H,C—CH--CH—CH,—CH,—CH,—CH—CH,?
| I .
CH, CH, CH,
8
CH,
@  2,7-maMeTrnn-3-3THUACKTAH
® 2,7-1MMeTUI-6-3TIIOKTaH

BOe &
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3-MeTHA-5-3TIITEITAH
©  2-meTwn-4,4-AUITUNOKTAH
o 2-MeTHA-6-UA0OPOIIHIHOHAH

4. HailnuTe cpely NMPUBEASHHBIX CTPYKTYPHBIX ¢)OpMy‘J1
dopmyay 4,5-THMeTHI-4-3THATEKCEHA~2;

® H,C—CH—C = C—CH,~CH,
CH, &, CH,
| CH,
® HC= CH—CH—(ii——CHg-—CH
n, tn,
CH,
CH,—CH = C—CHZ—(IZ—CH;,
CH, R,
CH,CH, -
®  H,C—CH = CH—C—CH—CH,
&,
CH, CH,
@ CH3-—(!3H-—(HJ-—CH2—CH3

5. YKaxuTe cpefy TIPHBEACHHLIX [IPEBPAIIEHHI TIPHMEDEI
[TOIYyYeHHA TOMOJOTOB METaHa 1O peakuiuy Biopia:

.
2CH,Br + 2Na ——sCH,—CH, + 2NaBr
P
HC=CH + 2H, ———H,C—CH,
Ni, + -
CH,—CH=CH, + H, ——CH,—CH,—CH,

CH3“—CH2-'CH2_CH2_CH2_'C1 + 2HI —
- CH;—CH,—CH,—CH,—CH; + HCI + |

6 @ &
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,
@  CH,—CH,—Br + 2Na + CH;—CH,—Br —-

6. Kakye U3 nepeyrcIeHHEIX peareHTOB M YCI0BHIT M B Ka-
KO¥ TOC/IER0BATETBHOCTH HYKHO MCITOJIb30BaTh, YTOOR ocyme-
CTBMTh CHEeOVIOIIHE TPeBpAIIeHMs:

CH,COONa — CH, —» C,H, - CHCI=CHCI1?

@ NaOH, ¢ ® =1000°C H,0,
) CL D HCl

7. Kakue 13 yKazaHHBIX PeareHTOB HCTIONL3YIOT, YTOORI OT-
JIMMHTE aJIKaH OT aKuHa?

@  pacreop KMnO, &  kouu. H,S80,
Br, (H,0) ©  xomu. HNO,
1) H,0

§ 9.8. ApoMaTHIecKHe YIIIEBOXODOABI

@ Apomaradeckwe ¥YB (apeHsl) — aTo ¥B, MOIeKYAN KOTOPSIX
COXEPKAT OIHO WIH HECKOILKO (eH30bHBIX KOEI,

FIpumMepsl apoMaTHYeCKUX YB:

0 QO <CO

Benzon Hadranun AnTpaueH

APEHBI PAJIA BEH30QJIA
{MOBOIMKIHYECKHE APSHRI)
CnHZn—-ﬁs nz6

MNpocTteiiiuM NpeacTaBUTENEM apoMATHIeCKUX Y B annser-
cda Oenson, ero sMmupudeckas dopmyna C.H,.

DIeKTPpoHHOE CTPOCHNE MOTeKYIb Ger3o.1a
O6uraa hopmyna MoRoUMICTHYecKHX apeHos C H,, , moka-
3BIBAET, YTO OHU SIBAAIOTCH HEHACKIIIEHHEIMH COETHHEHWMU.
B 1865 ©. memerkuit xuMuk A, D. Kekyne npeanoxui uK-
nuueckyio hopMyay GeH30Ma ¢ CONPIXEHHBIMH CBA3IMH (Ue-

535



PeAYIOPes BPOCTBIE ¥ ABOMHBIE CRSA3M) — LMKIOreKCaTpi-
en-1,3,5; : S

H

i
H_ _c~ -H
(f/C\C

O |
g \pg P @ = @

1
H

Takast cTpyKTYpa MoleKy/sl GeH3071a He OOBACHANE MEOTHE
cBoiicTea GeH3ona:

1) mnst GeHsoNa XapaKTepHH PEAKLIMM 3aMELlieHNd, 3 HE pe-
aKIMH TIPHCOENMHEHHs, CEOHCTBEHHEE HeHACHIIIEHHEBIM COo-
CHAHeHUAM. Peakiiny IpUcOeIHHEHHS BO3MOXHEL, HO HPOTe-
KaloT TPYAHEe, YeM AJIS ATKEHOB,

2) OeH30/1 He BCTYNAET B PeaKL K, ABNAIOIIMECH KadecTBeH-
HHMH peaxiIHIMH Ha HenpenensHble VB (¢ OpomHoit Boaoii u
pactopom KMnQ,).

IlpoBeneHHbIe MO3XKE HMEKTPOHOrpahUIECKUE HCCIERORA~
HM3 TIOKA3aIH, 9TO BCe CBA3H MEXIY ATOMaMH YTIIepoaa B MO~
mexynae GeH301a MMEIOT OXHHAKOBYIO uny (,140 HM (cpennee
3HYEHUE MEXIY HHOH NpocToii cBasn C—C 0,154 M v apoit-
Hoii ¢cBasy C=C (,134 M), Yron MexIy CBA3AMH Y KaXIOT0
aroma yraepona paseH 120°. Monexkyna npeacrapiseT co6oi
NPAaBUIEHEI IOCKWH IIIECTHYTONBHHK,

CorpeMeHHaA TeopHA A8 OOLACHEHNA CTPOSHUS MOTEKYAL
C;H¢ icnonbsyeT npencTaBieHHe 0 THOpHIM3aLun opbuTaneii
aToMa Yrieporna,

ATOMEE yTIieposa B O6H30Me HaXonAT- H
A B COCTOSTHVH SpP-ruGpumrsatm. Kax- |
el atoM «Cr» ofipasyer Tpn O-CBA3H (JIBe [N E% /H
¢ ATOMaMH YIJIepoia H OIHY ¢ ATOMOM BO- t i2g? ¢
Jopona). Bece o-cBA3K HAXOATCA B OTHOM | L oo
ILIOCKOCTH:

KaxnpIil aTOM yTiepoaa UMEeT OJHH H c/ H
P-3IEKTPOH, KOTOPbIii He Y4acTByeT B TH6- |
puauzanun. HerubpuanaoBanHee p-op- H
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~BMTATH aTOMOB YIJIepOa HAXOLATCS B [UIOCKOCTH, TIEPreHIH-
xyasap#Hoi nnockoctd o-cBaseil. Kaxnoe p-ofnako nepexkput-
BaeTCA ¢ IByMs COCeAHUMH p-00aKaMU, U B pe3yneraTte 0bpa-
3yeTcA eTuHad COMpPXKeHHAd A-cucTeMa (BermomuuTe 3P dexr
CONpsXeHUA p-37eKTPOHOB B MoJekyne GyragneHa-1,3, pac-
CMOTpPEHHDIH B TeMe «HCHOBEIE YITIEBOIOPOIBI» );:

CodeTaHHe HIECTH G-CcBA3Eil ¢ eAUHOR
fi-CHCTeMOil HA3BIBAETE APOMATHIECKOH
CBA3LIO.

XK M3 1ecTd aTOMOB Yraepoaa,
CBSI33HHEBIX apOMATUIECKOM CBA3BIO, Ha-
3bIBaAETCA DEHI0JIHHBIM KOJIBIIOM, UITH GeR-
30ILHBIM HAPOM.

B coorBeTcTBUH C COBpeMeHHbIMH
MpeACTaBAACHHAMHE 60 AEKTPOHHOM
cTpoeHuH GeH3ona monexyny CHg u3o6-
PaxXaloT CeAYIOLUINM 00pazoM:

DuswgecKue cBoiicTsa GeHzona

BeH301 npy OBBIYHEBIX YCAOBHAX ~— DeCLIBETHAA XHEKOCTE;
', = 5,5°C, t°,, = 80°C; umMeeT xapaKTepHLIi 3aIMaxX; He cMe~
LIMBACTCH C BOIOH, XOPOIIHH paCTBOPHUTEN, CUIFBHO TOKCHYEH.

XumHueckre cpoiicisa DeHzoaa

ApoMaTHyecKas CBs3b ONpenelgeT XMMHUYeCKHe CBOHCTRA
OeH30/1a ¥ IpYruxX apOMaTHYeCKiX Y B.

_6T-3/IeKTpOHEAA CHCTeMa SBIAETCH Gonee YCTONIHBOI, TeM
oOBrMHBIC NBYX9IeKTPOHHEBE TT-cBA3H. [ToaTOoMy peakiiny pu-
COEAMHEHHA MeHee XapaKTepHBbI AJIst apoMaTHiecKux YB, uem
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IUTg HenperenbHbIX YB. HanGonee xapakTepHEIMH JUTA. apeHOB
SPASIOTCS PEAKIMH 3aAMEIICHMA.

1. Peaxunn 3amMemenna

1. Iaroczenuposanue

H ' Br
FeBr,
+ B, — + HBr
Lpombenson

2. Humpoeanue

Peakuinio oCyiieCTBIAIDT CMEChI) KOHLIEHTPUPORAHHBIX
azotHO# HNO; u cepHoit H,SO, XUCROT (HATPYIOLLAS CMECh):

= H,S0 NO,
: KOHII.
+ HO}NO, = @ + HO
KOHUL
Hutpobenzon

3. Cyﬂbgbuposanue

S0;H

+ Ho}som — @ + H,0
KoHL. Bexzon- .
cynbhOKHCNOT2
(cyabdrobenson)

4, Asxusuposanue (3aMenigHre aToma «H» na ankunsuyo
rpynny) — peaxumn @punena—Kpadgrea, Oﬁp&BleTCH roMono-
I’ GeHaona:

H C,H;
AlCI
+ CGHJa — + HCl
Dtunbenzon

BMecTo ranoreHajKaHOB MOXHO MCIMOJIB30BATh alKeHb (B
MpUCYTCTBUHU KaTanu3daropa — AlCl; Uiy HeopraHH4eCKOM
KHCJIOTBI): '
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H-i-
@ + CH,=CH, —

11. Peakmpm npacoeaMHenys
1. Tudpupoganue

O +m i O
D ————————
. 2 150—160°C, P

IIuxrorexcaH

2. Hpucoedunenue xaopa

Cl

Cl Cl
hv

(@ TN j::[
Cl Cl

Cl

TexcaxnopuuxmorexcaH

{rexcaxnopan)

I11. Peaknys oxuciaeaus
1. Topenue

2C,H, + 150, — 12CO, + 6H,0

2, Henoanoe oxucaenne (KMnQ, nmn K,Cr,0; B xucnoi
cpene). BeH30MbHOE KOMBIG YCTOWYHBO K AEHCTBHIO OKHCIN-
Tened. Peakiust He IPOMCXOIMT.

Tlonyqenne GeHzona

I.B NpOMBHIIACHHOCTH:
1) nepepaborka HethTH W yris;
2) dezudpuposanie uknorekcana (H. 1. 3enudcknii)

Pt, Pd
O e O +m
300°C

Iluknorexcan

3) Gezudpoyurauzayus (apoMaTH3aumnn) rekcada (H. 1. 3e-
aaHckHi, B. A, KasaHckuii, A. @, Tlnata)
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o 300°C ' N
CHJ—CH2—CH2‘—CH2_CH2“_CH3 T + 4H2‘

4) mpumepuzayua allcTHAEHA

3HC = CH LS%Q @

2.B naGopaTtopHu
Crnasienne coneii 6eH30HO KMCIOTE ¢ IIeA0YaMM:
O

C~ONa

" (TBepAkLt)

Bensoar
HATPUA
(TBEDPABLL)

IIpuveHerve beHzona:

o] [
L O
|

rHEOXHMPIKaTbI J

TTonmuMeps!

Hzomepist H HOMEHKNATYP2 roMoaoros Henzona

Jo6oii roMoor 6eH30Ia UMeeT DOKOBYIO Iiellb, T. €. ATKUIIb-
HBI® paJMKAIbl, CBA3AHHbIE ¢ OEHIOMLHBIM SIEPOM.

CH,
ITepseiit romosnor GeH30Ma IPea-
crapnseT coboil GeH3oNbHOE AOpO, @
CBSI3AaHHOE ¢ METHJIBEHMM pajlHKa-

JIOM: MetunGenson, wiu ge-
HUAMeTaH {T. K. COIHOBANCH-
THHI paaukxan OGeHzona
—C¢H; nHasmiBaerca denn-
JIOM}, MJTH TOIYOH.
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Tonyon He UMEET H30MEPOB, TIOCKOIBKY BCe nonoxeunﬂ B
6eH30ﬂbHOM AApe PaBHOLICHHDB. | CH.-

OpHoBaJieHTHBIH pagyKal TOXyoIa 27 HaswplBaeTCd °
OeH3mIOM.

JList OCNeRYIOLIX roMONoroB 6eH30/1a BO3MOXEH OHMH BHA
H30MepnH — u3oMepust 60KOBOI LIeIH, KOTOPad MOXeT OBITh
ABYX BHIIOB: '

1) M3oMepHs YHCNA U CTPOSHUA 3aMECTUTENEH;

2) M30MepuA NOOXKEHHA 3aMECTHTENCH.

CSHIO
(4 u3oMepa)
C,H CH CH
2LAS T 3 CH3 T 3
CH,
) | 9 B) -1
l Iflaomepim MOJMOXCHHS 3aMCcCTHTeNnelt I

H3oMepHs YMCIa ¥ CTPOSHMA JaMeCTHTENCH

a) Druntenzon (hernnsran); 6) 1,2-mumMernnteHson, opTo-aIuMeTHAGeH-
3071 {o-Keunon); B) 1,3-5HMeTHIGEHION, META-AUMETHIGEH30N {M-XCH-
0R); 1) 1,4-IMMeTHAGEH3O, Napa-TEMETHIOEH30R (TT-KCHAOT)

OG6paTuTe BHUMaHHE: IUMETHIOCH30IBI UMEIOT 0B1IIee Ha-
3BaHHE KCHIOJbI.
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CH;
(8 uzoMepoB)

1 2 3
CH,—CH,—CH,

H,C—~CH—CH,

I 0) |

Haomepun ¢TpocHEA
JaMECTHTENEH

/N

CH, CH,

cins @

CH, |y GH;

.Il) C,H, l

HM3omepHd oaoXeHUT
3aMecTHTenel

CH,

H,C | *CH, 1 : } CH,

CH, 3) |

I HBOMCDHH TIONOXKeHUA 32MECTHTENEH

H3OMEPHE YHCTIA K CTPOCHMSA 3aMECTHTENeH

a) Hpomunbenszon {1-dbenunmnponan); 6) w3ompornunbenson (2-bexrnn-
Tipofnan); B) 1-meTun-2-sTunbewson; 1) 1-merun-3-3TunGedzon; ) 1-mMe-
THA-4-3THNGEH30; ¢} 1,2,3-TpuMeTnGeH30N; k) 1,3,5-TpuMeTHIOCH-
301; 3) 1,2, 4-TpuMeTHNOEeHION

Ilp¥ cocTaBAeHHH Ha3BaHHH roMoRoros GeH30Ma OORIYHO
J0GOM M3 HUX PaCCMATPHBAIOT KAK NPoH3BogHoe HeH30a.
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IIpasuna cocmasnenun Ha36aniti aperoe
RO MeXcAYHAPOOHBI HOMEHKAanYpe
CH,—CH,—CHj;
[NepeuncnsaroT 3aMec-
THTENH B at(PaBUTHOM '
NOPSIKE, CH,—CH,—CH,—CH,
CH,—CH,

ByTHI-NpONKMA-3TH...

AtoM yraepoaa GeH- CH,—CH,—CHj,
30JIBHOTO fApa, ¢ KOTO- '
PBIM CBSI32H TIEPBBIH N3

1
TIEPeUHCISIEMBIX 3aMEC- CH,—CH,—CH,—CH;,
THUTeNeH, 06o3HAYAETCH CH,—CH;, '
noMepom 1.
1-Byrun-...

OcTalbHBIE aTOMBI CH,—CH,—CH,
yriepona B GeH30MBHOM
sigpe HYMEpPYIOTCH TaK, : ‘
yTOHB! CYyMMa HOMEDOB CH,~CH,—CH,—CH,
3aMecTUTeNeH 6vl1a CH,—CH,

Ha¥MEHBIEH,

1-Byrun-5-nponmmn- 2-stunbeH3on

B cnyzae pByX 3aMe-

CruTesieH nonoxenue 1,2 3CH2—CH3
MoXHO o0003HAYaTH
opmo- (0-), 1,3 — mema- )
(#-), 1,4 — napa- (n-). ?H—CHs
PasHble 3aMecTHTENH

CH;
NnepeyHCIsIT B anda-

BUTHOM ITIOPSLOKE. 1-H3onponua-3-arunbedson
. {MeTa-A30NPOTRASTHIBEH30N)

B cayuae apomati-
yecKHX YB, uMelomux
CIIOKHYIO DOKOBYIO LIETIR,
HX pPaccMaTpUBAKT Kak

1 3 O) 5 6
H,C—CH—CH,—CH—CH,—CH,

NPOU3BOIHEIE anKbaTH- C.H;
yecknx VB, colepaluyx
pamukan gpermn CoHg —. 2-Qenun-4-oTHATEKCAR



Hanpasnsiomee (Opﬁénmpylomee) neficTene
3aMecTATeNeH B OeH0NLHOM KONbIe

DIeKTPOHHAS INIOTHOCTD B KombLie GeHsona pacrnpeieneHa
PAaBHOMEDHO, 3aMECTHTEJL HAPYIIAET 3TY PABHOMEDHOCTb.
Ionoxenue, B KOTOPOE BCTYIIAET BTOPOii 3aMeCTHTENE B peak-
IHMAX 3aMelleHNd, 3aBUCUT OT XapaKTepa IIepBOTo 3aMeCTUTE~

na (cMm. § 9.2, Tabn. 47).

3amecTHTe TH-OpHEATAHTLI

3amecTaream I poaa (3nek-
. TpoHopoHopul — HY riogamT
FNEKTPOHBI HA GEH30NBHOE
KOJBLIO ¥ YBSITHIUBAIOT 16K~
TPOHHYIO IJIOTHOCTE B 0prio- 1
napa-nionoxenungax. Hanpas-
TA10T BTopoit 3aMmecTTeNb (E)
B OpMOo- 1 Napa-ToJioXeHUs
0GeH30JIBHOTO KOBHA.
Oobnervyaot peakuuy 3a-
MeLEeHUs ATOMOB BOJIODOIA,
CBA3aHHBIX ¢ GEH30ABHEIM

SIPOM. A

@ = — Hal <— CH, <
<—CH,R <— CR, <— OR <
<—OH <— NH, <~ NHR <
<—NR,
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3amecTurean II poaa
(21eKTPOHOAKTIEHTOPH — A)
OTTATHBAIOT DREKTPOHEI OT
OeH30ALHOTO XONbLa. Ha-
npaBiasgOT BTOPOH 3aMecTH-
tens (E) B Mema-nonoXeHNA.

3aTpyaHAIT peaklMy 3a-
MeEIlleHHA IO CPABHEHHIO ¢
HesdaMmelleHHBIM GEH30I0M.

(A) A
835'. +EX
————
-HX E
&+
O O
Va
@ =_°C <—c’// <
“OR NOH
O
Y
<—C <—S80O,H <
NH
<—CEN <—N02



TTo3HAKOMHBLINGE ¢ HATIDABIIAIOHIUM HeliCTBHEM 3aMeCcTH~-
Teaeil B OeH30IBHOM KONBIE, MOXHO IEPEHTH K U3VICHHIO
CBOMCTB rOMOJIOTOB GeH30014, KOTOPhIe Mbl PACCMOTPHM Ha IpH-
MEpe TONMyona.

DOuzpuecKHe CBOHCTRA TOIyoNa

Tonyon — GeclBeTHAs XUAKOCTD C XAPDAKTEPHEBIM 3aI1aX0M,
HE pacTBOpMMAS B BOJIE, XOPOLIO PACTBOPSIETCS B OpraHHYeC-
KUX pacTBOprTenX. Tonyon MeHee TOKCHUEH, YeM GeH30:1.

XuMugecKkne cBOjicTBa TOIYOIR
I. Peaknuu aaMemenus
1. Pearyuu ¢ yracmuem GeH3046H020 KoAbLA

MeTtunbeH3001 BCTYTIACT BG ECE PeAKLHH 3aMEIll¢HHA, B KO-
TOPBIX YYACTBYET OEH30J1, H IPOSBNSIET IPH 3ToM Oosee BBICO~-
KYIO PEaKIMOHHYIO CII0COGHOCTH, PEaKLMM POTEKAIOT ¢ 6OMB-
IDeHd CKOPOCTEIO.

MeTHUIBHBIA panyuKai, comepXKalMiica B MOJIEKYe TOIYO-
Iia, ABJILeTCA 3aMecTHTeNeM I poga, MO3TOMY B pesyaAsTaTe pe-
aKkumMii 3aMenieHud B OCH30NBHOM AApe MOAYYAKTCI opmo- |
napa-npoOKW3BOLHEIE TONYOda UM TIPH M3DBITKE peareHTa —
TPUIPOU3BOIHEIE 001Iei HOopMyNILI CH,

X X

a) 2anozenuposanue CH,

f ,Cl X
—

CH,
AIC] 1-MeTu-2-xn0p6eH3on
2 + 2012 V3 | (2-xmopTosyon)
—2HC1 CH3

Ci

1-MeTun-4-x10pBeH3on
(4-xnopTOIYON)
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Hpﬂ H30LITKE TAJIONCHa MOXHO [IOAYYUTE I - H TPHU-3aMe-

IICHHBIC IIPOKX3BOAHEIC B COOTBETCTBHH € TPaBUJIaMi OPHACHTA-
HHH:

CH, a T8
AICI, 1-MeTun-2,4,6-Tpuxiop-
+ 3Cij, — + 3HCl ®6enzon (2,4,6-Tpuxnop-
TOayon}
Cl
6) Humposarue
' CH
GHi H,S0, O,N * NO,
KOHLL.
O + oo, . < 3o
KOHLL t
NQ,
1-Metitn-2,4,6-1puHUTpOOCH30I
(2,4,6-tpunurporonyon, THT,
TPOTHI — B3PHIBUATOE BElIECTBOY
8) cyavhuposanie
’ CH, VZ-MemnGeHaon—
SO,H cynethokHcnoTa
CH, > + H,0 (o-tomyoacynndo-
KHCIOTA)
2 @ b 2H,80,—
2Ly :
KOHLL. CH,4

> 4-MeTunbeH30n-
+ H,0 c¢yredorucora

(n-ronyoncynbdo-

KHCJT0TA)

SO.H

546



(:H3
 pr—— 1,2-KuMeTHn~
6cH30ﬂ

2) aaKuaiposarue

CH,
AlC1
2 + 2CH,C] ——] :

—2HCI ‘ CH,
1,4-Oymernn-
66H30IE

CH, C,H, CH,
AlCl
2@ + 2CH, = CH, @
: 1-MeTun-2- ,Hj
3TUNGEHION [-MeTHm-4-
FTUIGeHI0N

2. Peaxyuu ¢ yuacmuem boxoeoil yenu

Merinbhas rpynma B MeTIIOEHIONE MOXKET BCTYIIATD B Pe-
aKIIMK, XapaKTepHble IMA ATKAHOB:

CH, CH,CI
t°, hv
@ + Cl, —r @ + HCI
XnopmeTHn6eH30]
(BeH3HAXNOPHA)

pu nanpreiieM XI0PRPOBAHMA MOXHO HONYYMTh ZUXIOD-
METIIDEHI0N K TPHUXIOPMETHAOEH30M:

CHCJ, ccl,

HuxnopmeTundeH3on TpwxropmeTundenson
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I1. Peaxumu npucoeIHEeHHA

Tudpuposanue
CH, CH,
Ni
+ 3H, —
200°C

MeTunouxknorexkcaH

I11. Peaknue oKHcieHNS
1. foperue

£
C.H;CH; + 90, - 7CO, + 4H,0
2. Henoanoe oxucaenue

B otirune ot 6en30m1a €ro roMOJIOTH OKHCISIOTe HEKOTO-
DPBIMU OKHCIUTEIMM; TIPH 3TOM OKHCJICHHMIO TIONBEpraerca 6o-
KOBas lieN5b, B cydae TOAyoNna — MeTHIbHAA rpynma. Markue
OKHCANTENH THIIA MnO, OKHCISIOT €€ N0 ANbICIUIHOH [PyTI-
e, 00a¢e cHNbHEIE oKHeauTen#d (KMnQO,) BEI3BIBAIOT MAME-
Helflee OKHCIIeHHe O KHCIOTI:

0
I
CH, C—H
H+
+ 2[0} —— + H,0
13 MnQO,
Benzanpaerun
O
1
CH, C—OH
' A Ry
+ 3]0] —— + H,0
© 13 KMnO,
BenzojiHan
KHCIOTA

J11060it roMonor HeH301a ¢ OMHON DOKOBOI IIETIBI0 OKHCIS-
ercsa CUITBHEIM okucauTeneM Tuia KMnO, B OeH30iiHYIO KHC~
JIOTY, T. &. IPOHCXOIHT Pa3pblB GOKOBOMH 1IETTH ¢ OKUCTEHHEM
oTmienuBiiercd yactu ee no CO,; HanpumMep:
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0
|

CH,—CH, C—0OH
+ 6[0] — + CO, + 2H,O
#3 KMnQ, k
DTHRGECH30I BeH3olran
KHCIOTA

IIpy HanMuNK HECKONBKHX BOKOBBIX Liencii Kaxnas U3 HUX
OKHCISeTed A0 KapOOKCHIIbHOM TPYIINEL M B pe3yasTare obpa-
3YIOTCH MHOTOOCHOBHBIE KUCIIOTHL, HAIIDHMED:

CH, COOH
@ +  6[0] ——> + 2H,0
CH, COOH

o-Pranesas KucIoTA

Ionyyenue Tonyoaa

1.B TpOMBIINEHHOCT i
1) nepepaboTka HedTH U YIS,
2) BEerMIpHPOBAHNE METHUIIIMKIOTEKCaHa

CH, CH,
Pt, Pd

O 2 oo
300°C

3) neTMOPOIMKIN3ALNA refTaHa cH
3

300°C
CH;—CH,—CH,—CH,—CH,—CH,—CH, T + 4H,

2.B naGopaTtopuu:

1) ankunmuposaHue 1o Opupeno—Kpadrey;

2) peaxuusa Bropua-—DrrTira (B3aMOIcHUCTBIE HATPHA CO
CMECBIO ranoreH6eH30Aa U rajloreHanKaHa);

CH,

I
Ol + oNa + cden, 5 @ + 2NaCl
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o

00 ~1 O\ LA =

F=JN-)

11
12,
13,
14,
15.
16.
17.
18.

1.
a)
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Bonpocuvt 0aa xoumpoan

. Uro Takoe apoMaTtuyeckue YB?
. Kaxoii yrnesonopon SefseTcsd NpocTeHInuM NpeacTaBUTeIeM

APOMATHYECKHX YIieBOIOPOLOB?

. Kakyio ¢TpyKTypHYIO popMyiy GeH3osna npenanoxun Kekyne?

Yro ve Mora obeacHUTE 3T2 Gopmyna?

. KakoBhl coBpeMerHEIe NpeacTapIeHus ob 3JEKTPOHHOM CTPO-

€HWH MOoJIeKyrl GeH3ona?

. Y10 Ha3pIBAETCA apOMATUYECKOH CBA3BIO?

. Y10 Ha3piBaeTca OeH30JIBHBEIM KONBUOM (2apoM)?

. Kakue THIIB] H30MEPHH BO3ZMOXHEI IS apeHoB?

. Kax cocTaBrsioT HaspaHge apeHa No MeXIYHAPOAHOH HOMeH-

Knarype?

. Kakfe THIIsl peakidii: a) BOZMOXHEBI s apeHoB; 6} xapax-

TepHM [JIA apeHOB?

. JIprBeauTe NpHUMepHl PEAKIIME 3aMelleHHs ¢ yyacTHeM GeH-

30Ma ® Tonyona. OOpIcHUTE MPUYHHEL PAIHYHOH peakLH-
OHHOR ¢cnocoOHOCTH DEH30MAa M TONYOJa B PeakIMAX TAKOTO
THIIA.

¥YxaxuTe, Kakie peareHTH HCHOIIBSY]OTCH MpH: a) HUTPOBa-
HUY; §) cynbQHPOBAHHNU] B) ANKUITHPOBAHHH APEHOB.
Kakue 3aMeCTHTENM SRTAITCA OPHEHTAHTAMH IIepBOTO poja?
Hpueeanre nmprMepsl.

Kakue 3aMeCTUTeN! ARNSIOTCH OPHEHTAHTAMI BTOPOTO poga?
TIpuBeIATE TPHMEDEI,

IIpuBexpTe MIpuMepsl peakiiiil NPUCOEINHEHHA ¢ YIacTHeM
GeH307a ¥ TOMYOIA.

HaszoeuTe peakuuH TONYONa: a) THIIMYHbIEe W Hig GeH30ma;
0) B KoTOpEie OEH30 HE BCTYITAET.

Kaxue nBa peareHTa pearupyoT W ¢ 3TUIEHOM, U ¢ DeH30-
aoM? Ha3oBUTe NpogyKTH pPeaxiui.

O6bgcHute, noyeMy KMn(, pearupyeT ¢ TONyonom, HO He
pearupyer ¢ O€H30/0M.

Kaxkue crmocoGel noiyyeHHd OeH30la B TOJyona Bsl 3Haere?

3adavu u ynpaxcuenus JAR CUMOCIMARMICALHOU padams

HazopuTe cneayionide COCIHMHEHN:
CH,—CH,—CH, 6) CH;



C

@ CH, C.H;
I o
C‘—CH3

| ~ H,C—~CH—CH,—CH,

CH,
A} CH, e) Cl
CH, @CH;
CH,
)K) ]|3r 3) C2H5
CH,—CH-CH—CH,—CH,—CH,
SO,H
1) CH,—CH—CHj v CH;
- NO,
NO,
NO, ‘
. Hannmure cTpykrypubie GOPMYAL CHEAYIOIMHX COEIMHEHMHA!

a) u3onponuibeHson; 6) 1,2,3-tpumeruntenson; B} 1-6yTui-
3-aTunbeH30Mn; I) 4-POTTUN-2-3THATONYON; ) 0-OpOMTORY-
on; e) 1-xnop-2-3THnGeHs0n; X) n-x10pbeH30nCyNbhOKHACIo-
Ta; 3) 4-HHTPC-3~XTOPTONYOIL

. Moxkaxmute cMeHieHHE AMEKTPOHHOM INIOTHOCTH B CTENYIOLIMX

MOJIEKYJIaxX M 3HAK 3apsIoB Ha aroMax Yriepoia B 0- U H-IO-
NOXeHHAX GeH30NBHOTO KONbLa:

H(CH), OH NO, COOH N(CH,, C-N

O 0000 O

4,

Kakwe YB o0Opa3yioTcs NMpH anlkKWiMpOBaHWM TOJyona Mpo-
nunegoM B npucyrersud AlCL? Hanmummre ypasHeHue pe-
AKLMNH.
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5, HamuiiuTe ypapHeHUSA peakKlUWi NMOAYYeHUd 3THAOEH30MA €
noMolusio peakuy Opugena—Kpadrea u okucnenwa. sTwI-

. BeH301a TOOKHCIEHHBIM pacTeopoM KMnQ,.

6. Hamumure ypasHeHUA peaxiuil OKMCHEHHS TONYORAa 1 0-KCH-
JONa MOKUCIeHHBIM pacTtBopoM KMnQ,,

7. Hamumure CTpyKTYpHBIe GOPMYIEI YTICBOLOPONOB COCTABA
C,H;, CiH,,, KOTOpLIE NPH OKHCIEHHH 08pa3yoT GeH30kH-
HYIO KHCIOTY.

8. IMpeanoxure cnocol noaydyeHud 3THNO0eH30MA U3 ateTHIe-
H3, HCHOMB3YS €ro B KAuecTRe eMHCTBEHHOMO OPraHHYecKo-
ro BeLIeCTBA.

9. Kaxue yrneponopois obpasyoTcs NpH KaTaTHTHYECKOH apo-
MaTH3aLHK 2-MeTHIreKcana, H-rentaHa, H-oktaHa? Hamu-
INATE YPaBHEHHS Peakillii.

10. Hamuwnte ypaBHeHHA peakiHil nolyyeHusa GeH30ia H3
CHEAYIOMMX UCXOMHEIX BEHIECTE; A) aleTuleHa; 6) LIMKI0rex-
ceHa; B) DeH30HHON KHCITOTHI.

i}. HanumuTte ypapHeHHs peakluii ciedyIOMUX TpeBpalle HHIMA:

+CH3Br +3HNO, xoHn. p-p KMnQO,
a) g e X, — X
AICI3 H,SO, koHLL.

+CH,=CH +Br, KOH Br
6)@ —a e * > X, —

AICL, t°, hv CITHPT
KOH (u36.)
4 > X5
CREPT
C,H; C,H; COOH
JoENeENeENe
a o«
CH3 COOH COOH COOK

“NeoE @L @
B)
SO,H SO,K

12, HanumuTe ypapHeHHA pPeakilMil ankeHa, ankaHa, aTKHHA W
apomaruieckoro YB, cozepxamunx 6 aromMoB yniepola, co
creQyIOLIMMH BeillecTBaMU: a) ¢ Biy; 6) ¢ pacteopom KMnGO,.
YKaxXuTe CXOACTBO M PA3NuuHsg B PeakUHsX 3THX coefHHe-
HUH.
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13. HanuimnTe ypasHeHUI peakluil, KOTOPbIe ABNAIOTCA IIpH-
MepaMH JecsATH NpeBpalleHid, MOK&3aHHBIX HA ¢XeMe:
10

v
IAnKqullj‘;"‘ Anxeﬂm]éljknxanm ;5;..! ‘ﬂlmoaﬁKaHblIf-—_*[ApeHbfl
4 2 | 9 3

7

14, Cxonmsko MEPMAHTAHATA KATKUd NOTpeOyeTca ANA TMOIyYeHHs
raza, HeoOxonumoro mnsg InpespamieHus 19,5 r 6eH3o0na B rek-
caxitopaH? CoCTaguTh YPABHEHHS NPOTEKAUNX PEeaKIIHH,

15. 26,22 r cMecw BeH3ION2 M TOAYCNA NIOABEPITH GPOMHDOBA-
HHK NpH ocBellleHnH 6e3 Rartandsartopa. Brldenypmuncs
TIPH 3TOM OPOMOBOSOPOA NOrMOTHUNY BoAoH. Jng Hedrpani-
3ailum obpazoBaBlierocs pacTBopa bpoMoroacpona norpebo-
Banock 168 r 10%-ro pacTBopa rugpokapGoHara Hatpus. On-
pelequTe COCTAB MCXOAHOIN CMECH COeIWHEHHH M CTpOeHUNe
MONVYEHHOTO OPOMIIPOH3BOIHOIO, €CNM U3BECTHO. YTO OHO
conepxut 46,8% Gpoma B MOnekyne.

Teer Ne 17
O TeMe: «ApoMaTHYeCKHE YIICBOXOPOAbL»
( Yucao npasunvhpix omeemog — 11)

Bapuaxnr 1

1. Kakyio ob1yio GopMylTy HEMEIOT APOMaTHIECKHE YIJICBO-
JOoponms! psixa GeH30ma?
@ CHHZHZ @ CnHZn
® CnHZn-z ® CnHEn—G
@ C,H,,.,COOH
2. Kaxne M3 yKasaHHBIX COeqMHEeHHI SBNAI0TCA M30Mepa-

Mu?
@ CH,—CH,—CH, ® @

_ CH; CH,
® CH )

@ ~CH,

H,C—CH—CH,
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H;C CH,
3. Kax Ha3bIBaeTCsl apeH CeAYIOINEro CTPOSHHUSL:

CH, @  1-MeTwa-4-npomuiIGeH30Nn
9 ®  n-mpem-GyrinMeTIOCH30I
® 1-MeTi-4-mpem-GyTINGEH30.T
H3C“‘(I:‘_CH3 @®  6yrunbenzon

CH, @  0-U30GYTHIMETHIGEH30N

4. HajiguTe cpedy NMpHBEIeHHBIN CTPYKTYPHBIX GOpMYI
Gropmyny 3-penunnponena-1;

® H,C—C=CH, ® CH=CH-CH,

® CHQ—CHZ—CH:; ® CHZ—‘CH = CHz

5. Kaxue M3 ykasaHHbIX peareHTOB M YCJIOBUIH M B KakoH
NOCHEeI0BATENBHOCTH HYXKHO MCIOAL30BAThH, YTOOH OCyile-
CTBHUTH Cleyloliye OpeBpallcHUs:

C,H;

GH;
ON NO,
O—0 — O,

NO,
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@& CH,, " kar ®&  C,HCl AICL
HNO, (pa3b.), t° ©  C,H,OH
@  xouu. HNO, + xonu. H,S80,, °

6. YkaxiTe BelllecTBa, KOTOPEIE 00pasyoTest B pe3yIbETaTe
CHEIYVIOLLETO HPEBPalLeHUs:
. t..

>

CH,—CH,—CH, + 0,
o 0
7

CHZ_CHz—C\
® co, o) H
COOH
® @’ ©® HO @ H
Bapuant i1

1. Kaxue 3 ClenyiolMx BEIIECTB SBIAIOTCA apOMaTHYeC-
KHMH YIIeBOZOpoaaMu?

o " o KO
<|3H3 CH,
Orc-on @ Qc:;H
CH, CH,
@ ()

CH, ,
2. Kakue 13 YKa3aHHBIX COSIHHEHHH SRIIIOTCE M3oMepaMHu?

® CH,—CH, CH = CH,

e
CH,

H,C
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CH,
CH;
CH, H, CH,
iy ®
CH, CH,
3. Kax Ha3bIBAETCA apeH CIEAYIOIIEro CTPOSHHS:
C,H; @ 1-niponwn-3,4-aueTUNGeH300
C,H; ® 1,6-nuoTii-4-niponunBeH3on

?® 1,2-muoTH-4-130npoInIGe H30M

CH,~CH,—CH, @©  2-omui-4-npomuaroayon
1y 1-mMeTun-3-npomdenson

4, HaitanTe cpeny mpUBEIEHHBIX CTPYKTYPHBIX GopMyI
dopmyny 1-6yTin-3-aTHnbeH30Ma:

@ C,H; ® C,H;
) CHz""‘CH2_CH2_CH3
C(CH,),
'CH C.H
R ' ©® I*°CH,—CH,—CH,
O e O
C,H;
CH,—CH—CH,—CH,
B,

C,H; C,H,
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5. Kakue M3 yKa3aHHBIX PEareHTOB M YCIIOBHMH M B KaKOH
MOCIENA0BATEAPHOCTH HYXHO MCIIONB30BATE, YTOORl OCylle-
CTBUTb CEAYIOIHE IPECBPAIICHUS:

(0]
C//f
- SOH
2 ONa ’
- _ ?

@  NaOH, r° ®  HCI
®  xoHu H,50,, ¢ )] H,50;, ¢°
@ NH,HSO,

6. ¥KaxuTe BEIISCTRA, KOTOpEE 06PA3yIOTCS B pe3ynsTarte
C/IemyIOLIEro IPEeBPALTCHHUS

CH,
H+, t*
@ +  3[0] ——
(KMnOy)

CH,O0H

e O™ e o

® co ® HO
COOH

o O

§ 9.9. Ipupoaubie HCTOYHHKH yrnenonoponon
H HX nepepaboTKa

OcCHOBHBIE HCTOYHMKY VB!

— TIPUPOTHBIH H MONYTHEINA HedTsIHOH rases;
— HedTh;

— YTONb.
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MPUPOJHBIN U NMONYTHHIN HED®TAHOM TA3bBI

TIpyponHbHT M IOMYTHREIK HE(TAHOHU ra3kl pa3nHyalOTCA 110
CBOEMY HaxXOXIEHHUIO B IPUPOJIE, COCTABY U TIPHMEHEHHIO,

TMonyTHRIH HebTIHOM ra3 BCTPeYAeTCH B MECTOPOXACHHAX
BMecTe ¢ He(Toio (HAX HeThIO MIIH PACTBOPEH B HEif).

OcHOBHOH 4acTRI0 MPHMPONHOTO Ta3a IBIIeTCA MemaH, B
cpenHeM ero coaepxutcs mo obseMy 80—98%. B morytHOM
He(bTAHOM rase COOEPXUTCS 3HAUYHUTENBHO MeHBIIE MeTaHa
(30—50%), Ho Boablle ero GnHKAUITHX FOMOJIOrOB: 3TAHA,
npomnaHa, byraHa, nedTaHa (mo 20% KaXmoro) v Ipyrux rnpe-
HESNBHBIX YTACBOTOPOLOB.

Tpupomuerii ¥ nonyTHRIH HedTAHOH Ta3bl NPEACTABISIOT
coboil AeilicBOE TOTIIMEO U LIEHHOE XMMITYECKOS chiphe. Bos-
MOXHOCTb MCIIOIBE3IOBAHMAS NOIYTHOTO HeDTAHOrO rasa Jaxe
HIMpe, TAK KaK HapALy C METAHOM B HEM COAEpXaTcA 3HAYU-
TeIbHBIE KOMHYecTBa ApyruX YB. M3 HHX nosy4aloT Herpe-
IeNIbHBIE YIIEBOIOPOAbL, U3 KOTOPLIX B CBOIO O4epedb IPOon3-
BOJIAT NIACTMACChI, Kay4yKH, PE3UHBI, OPIAHNYECKMe KUCTOTEI,
CIIMPTEL M T. A.

HE®Tb U HEGTEITPOAYKTHI

@ Hed1s — MacasnscTas JKHIAKOCTb ¢ XAPAKTSPHBIM 3AMAX0M,
OT CBETIIO-0YpOTO 10 4epHOTO HBeTa; NpeAcTaBaseT codoil
eMech PA3THIHBIX Yiitesoaoponos (= 150) c npamecamu xpy-
THX BEIIeCTR,

Bust sedta
Ilo npectnanaromemy coaep- | 1. MeTtanogan (AnKaHsl}
XKAHWIO YTAEBOIOPOIOB 2. Hagrenorag (UMKIORIKAHBL)
3. Apomaruueckas (GeH30m W ero roMo-
JIOFK)

4, Cmewanyan (CMeCh ANKaHOB, HUKIO-
ANKAHOR H APOMATHYECKHX YTHEBOAODO-
JTOB)

ITo nmnoTHoCTH 1. Jlerkas (p < 0,9 r/em?)
2. Taxenas
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Ilepepabotka Hediru

Iepsuunag nepepa-| OuscTka O6e3poxupauue, obecconupa-

botka (pW3uvYeCcKHe HHe, OTTOHKA IETYYHX yIIeBoa0-

HAPOKECCTHL) . POIOB (APEUMYILIECTBEHHO META -
Ha)

Tleperonka | Tepmuyeckoe pasgencHue HedTH
Ha GpakLNy, OCHOBAHHOE Ha
pasHOCTH £°. YIMeBOZOPOHOR,
HMEINX PAIHYI0 MOREKYIAD-

HYH Maccy
Bropnynaa nepepa-| KpekuHr PacmenieHye yriaeBomoponos ¢
60TKA (XMMHYECKIME] JUTMHHOK Henbio U obpazoBaHMe
DIPOIECCHI) YIJIEBOLOPOIOR ¢ MEHRIIMM MHC-
JIOM aTOMOB YTNIEDPOAA B MOJIEKY -
nax :

Pudopmunr] HM3ameHeHUe CTPYKTYDHI MONEKYI
VB nytem:
M30MEPH3ALHH,
QNKHIHPOBAHHA,
IRKIH3aITHA (apOMATH3AIIK)}

Ileperonka Hedn (peETHdNKAIHSR)

@paKHHOHHYIO TICPErOHKY HedyTH IPOBOIAT IIPH aTMocdep-
HOM JaBJIeHHH W TIOCTCIICHHOM ITOBBHIICHUH TEMIIEPATYPSL 110
400°C. Yncno orfupaeMblx hpakiaii 3aBUCHT OT COCTAaBa He-
&1 1 ux npumedeHUs (Talr, 43).

Kpowme ucrions3oBaHus B Ka4ecTBe TOIINBA, BCe 3Ty ppax-
LM CITYXAT CLIPbEM ISt HeQTeXUMHYECKOH IPOMBILITIEHHOC-
TH, M3 HUX MOJYYAIOT TUIACTMACCHI, KPACKH, PACTBOPUTEIH,
Pe3HHY, MOIOIIHE H JICKAPCTBEHHBIC CPEICTRA 1 T. T

Hpu neperonxe HedTH Handoee eHHasA DeH3MHOBas Qpak-
umst cocTasnger ot 5 1o 20%.

Kpekunr Hedrenponykros

Ipy Temneparype 6onee 400°C HauMHaeTcA pacuaz yrieBpo-
JoponoB. HexoTopeie Tsokenble ¢hpaktivK TPAMOIA 1EPEroHKH ¥
MasyT IIOOBEPTAIOTCH YACTHIHOMY PasNoXeHHI0. JTO TI03BOAAST
TIOTYYKTh TOTIOMTHATENEHOE KOJTUYECTRO YIIEBOLOPOJIOR C KO-
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Tabauua 48

Baxneiinme MPOAYKTLI ePEroHKH HehTH

Yycno aro-
Dpakuun am C MOR yriiepoaa ITpumenenne
. B MOJIEKYJ/IaxX
: __ VB

BenzuH 40—200 5~11 TFoprouce g agTo-
MobOH el

JInrpovH (1s- - 150200 8-14 Toprovee mns

xenbrit GeHank) | TPAKTOPOR

Kepocun 180300 12-18 Topioyee JuTst peakTHB
HBIX ABATATEIEH

I'azoiine 270350 14—25 JIn3eAsHOe roproyes

CMa3oqHbie 1 TpyaHoneryane 20-34 Cwmaszka

Macia B-Ba

Iapaduu Toxe 2540 Hzonaumonusii

=) MaTepPUAT, HCIOE3Y-
} g eTcs B MEIULIMHE U

MUILEBOHR FIPOMEBILIT -
JIEHHOCTH

Tyopon ] Ocraroxk >30 IToxpriTHE mopor,

{acchaner) KPOBIY 3HAHHE

POTKOI 1enbio (KUNKOe TOIINBO). Beixox OeH3uHa 13 HedTH
3a CUeT KpeKKMHTa yBelnuHBaeTes 1o 70%.

Hanmpumep:

4
CigHs— CiH g + CiH g

Texcageka

-
CyHy — C,H, + C,Hy

Oxran Byran Bytex
r

C4H10 b C2H6 + C2H4

ByTau Dran  DteH

OkTak

Oxren

O0BMHO paclierIeHHe KPYITHBIX MOJEKYIT IPOMCXOIHT IIPH-
MEPHO B LEHTPE YTAEPOMHOH HETH.
JeTOHAMOAHAR YCTOHINBOCTL — CHOCOOHOCTL FOPIOYETO
BBLIEPXKUBATE CUABHOE CKATHE B ABUraTene (0e3 npexnerpe-
MEHHOI'O CrOpPaHus).
HeycToitunsbi K AeTOHALMH — alKaHbl HOPMaNBHOTO CTPO-

€HMus1.
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Kpexnnr

Tepmpgeckuii Karannruueckmit

1= 470—550°C : "= 450—500°C, kaTanusarop
. (ATIOMOCHIIMKATHI)

Tiponecc npoTekaeT MERNEHHO Tpouece npoTeKaeT SEICTPO

O0bpasyeTca MHOTO HenpegenbHbX | OBpa3yeTcs 3HAYNTENBHO MEHBILE
HenpegeasHex VB

TMonyueHHBH GeHIUH: : IonyueHHBLT BeH3UH:

1) ycTOMUMB K HeTOHAIMH, 1} yeToifuvs K OeTOHALLMH;

2) HeycTOHUMB NpHM xpaHeHuu | 2) Gonee YCTORUUB IIpH XpaHeHHH
(Hempengabhele ¥YB nerko oxue- | (Tak Kak Mano HenpeaesHeIX YB)
JAI0TCH)

YcToMYMBEI K ICTOHALIMH pa3BeTBIeHHEIE Npelenbibe ¥YB,
HellpefenbHbIe 1 apoMaTHiecKiie VB.

Pacoprvamr

B omi#4He OT IPOLECCOB KPEKHHTA, KOTOPBIS 3aKII0YaI0T-
cfi B paclIeeHUH Oolee KPYITHBIX MOJIEKYil Ha MeHee KpyIl-
HEIe, 1pollecchl pHGOPMIHIA IPUBOIAT K MU3MEHEHHIO CTPYK-
TYPBI MOJIEKYN WK K X 00beIMHCHMIO B Dollee KPYITHHE,

IMyreM pudopMuHra NoONy4awT:

— apoMarrueckue YB;

— ¥B paspeTBIEHHOIO CTPOCHUSA.

TaxuM 06pa3oM, HH3KOKAaYECTBeHHbIE HeH3UHOBBIE bpak-
IIHU TIPEBPALIAITCSA B BBICOKOKAUECTREHHEIE, T. €. YBEIMYMBa-
€TCd JIeTOHAUMOHHAA YCTOHUMBOCTE TOpoYere. KpoMe 1oro,
PUGOPMHIHT HCITONB3YETCA C 11eTIbI0 TTONYIEH A ChIPhs AN Hed-
TEXHMHUUECKOH MPOMEILITEHHOCTH.

Hanpumep:

1) Huxausanua 4 apoMamusanus.:

- Kar,t", P
CH,—CH,—CH,—CH,—CH,—CH, —2—» O + H,

Tekcan Lluknorexkcan
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O Kat, ©°
L —

O m

uknorexca ‘ Renzon
2) Hiomepusayusa: _ CH,
) Kar, t’ |
CH,—CH,—CH,—CH; ——» CH,—CH—CH,

Bytak -

3) Arxunupoganue:
H, CH;,

2-MeTtunanponan

CH, CH,

| | l F
CH,—CH—CH, + CH—C=CH, —" CH,~C—CH,~CH-CH,

2-Merunnponad 2-Metunmponen

CH,
2,2,4-TpuMeTHINEHTAH
{(M300KTaH)

KOKCOXUMHWYECKOE IMTPOU3BOACTBO

Yrons — TBEEPOOE TOPioYuee MOJIE3HOC HCKOIIAEMOC OpraHu-

YECKOTO NPOHCXOKIECHMS.
CocTtap yrud:

1) croBoanskiit yraepon — o 100%;
2) IMKNMYeCKHe OPTAaHMYCCKHUE COSMMHEHHS, ComepXKa-

umme C, H, O, N, §;

3) HeopraHuYeckue BellecTra (3071a);

4) Boaa.

KokcoBanue — HarpeBaHue KaMeHHOTo yoiud (¢°= 1000°) des

JOCTyTIa BO3RyXa.

OcHoBHbIE NPOIYKTHI,
o0pazylommecs B pe3yasrare
KOKCOBAHAS KAMGHHOTO YTIA

IIpumeHerne

1. Koke (C — 96—98%, npuMecu
(30ma) — 2—4%)

Meraanyprug (MCrnofdp3yeTcd B
HOMeHHBIX Mmevax)

2. KamenHoyronsHas cMofna

IMonyvaloT apomatuvyeckue ¥YB
(devon, nadranuy v ap. coegu-
HEHHS) .

3. AMMuHauHas Boja (aMMHaK,
COJTH aMMOHHA)

A30THEIC YIOOPSHHSA

4. Kokcosuli ras (H, — 60%; CH,
— 25%; CO — 53%; N, — 4%,
CO, — 2%; C,H, — 2%; npoyne
rassi — 2%)

Tonnueo, XMMHUECKOE Chipbe
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~3 [=aR Y W R

10.
. UTo Takoe KoKcoBanue yrna?
12.

Bonpocst 048 Kormpoan

. Kaxue ocHOBHBIE NPpUpOAHbIE UCTOUYHHUKH YITIEBOAOPOOAOB BAM

H3ReCTHEI?

. Yem oTnuyaeTcs NMONyTHHH HedTAHON ras or npHpogHoOTO

rasa?

. Y10 Taxoe HedTh?

. Kaxue punb nepepaboTki HedTH BaM M3BeCTHBI?

. Uto Takoe neperoHka HedtH?

. Yro Takoe KpekHHI HedTu? YeM OTAMYAETCH npolecc Kpe-

KHHra HedTH OT Npoilecca ee NeperoHKH?

. UYeMm oTnuuaeTrcd Tepmnqccxnﬂ KPEKHHI OT KAaTAINTHYECKO-

ro? :

. HasosuTe BaxHeiimue HedTeNPOLYKTH M YKAXHUTE OGA4ACTH

HX NIpHMEHCHHKA.

. Uro takoe pudopMuar Hedrn? C Kakoit UENBIO OH OCYIHNE-

cTRuagerca’?
Yo Takoe JeTOHRUUOHHAA YCTOMYHBOCTE Topodera?

Kaxue ocHoBHEIE NpOAYKTH IIOJIYYAIOT NPH KOKOCOBAHHA
KaMCHHOTO Yrad H FAC HX HUCTIONB3YIoT?

3adaun u ynpascuenun 0an camocmoameasnod pabomot

. Kak mpaktuyeckyt MOXHO OTAHYHTE KpeKUHr-GeH3HH oT GeH-

3MHA NPAMO# Teperouku?

. Kaxue OpPraHnM4YcCKHe BEHIECTREZ MOXHO TOIYYHTE U3 KOKCO-

poro raza? HanuninTe ypaBHeHHd peakiiui.

. Kakue peniectsa 0bpasyiorcs npH KpekuHre renrana? Hamm-

IIHTE YPABHEHHSA BOZMOXKHEIX PEAKUMA.

. Oxcnp yriepoza (IV), noayyeusslil npu cxurauuy 100 ¢

YD, IPOTIYCTHIM Yepe3 pacTsop TMOopoxcHia Gapusa. Kakag
macea ocaika obpazopaiack, ecilM MaccoBas JoNA YIAepoda B
yrie cocTaengeT 92%7

. M3 npupoasoro rasa odbpemom 300 1 (H. y.) moaydunu ane-

THneH. OGbeMHad fond MetaHa B rasze 96%. Onpemenute
00bpeM 00pa30BaBIUIerocs aUeTHIEHA, eClH ero BhIXOX 65%.

. Kakoit 06beM BO3Eyxa (H. y.) HEOOXONUM [N CXMUFAHKG | M

IpUpoLHOTO rasa, comepxawero 90% CH,, 5% C,H,, 2%
CiHg, 1% N,, 2% CO, {coctas ZaH B 00beMHBIX JOAX).
O6beMHasi Tons KMCAOPOX3 B BO3AYXe parHa 21%.

. MeTunuukinoneHTay npH DHQ)ODMPIHI‘& MOEBECPracTCd H30Me-

. prsaiMy (MSTHYTEHHBIH UK B HecTHHIEHHBIA) 4 Jerui-

pHupoBaHHio. KoHeyHstil NpogykT — Geuson. CocTaBbTe ypas-
HEHHA peakllni.
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8. HasoBATE HECKONBKO MOHOMEDOB, MOTYYAIOMIUXCH NPH Kpe-
KHMHre HeQTeNpOIYKTOR H HCMOILIYEMEIX ANS MOIYYeHHA
nacTMace.

§ 9.10. ITonsTHe 0 ANOXHMHKATAX

ApoxumukaTnl (NECTHIHAB) — 5TO XUMHUYECKHE CPEICTBA
00pEOEI ¢ MUKPOOPTaHU3MaMyl, JKUBOTHEIMHA M PACTHTE/IBHEI~
MH OpTaHHU3MaMH, BPETOHOCHBIMH HITH HEXENMATEALHBIMH C TOY-
KM 3peHMA S5KOHOMUKH WITH 3ApaBOOXpAHEHUS,

BaxnefmnMy BRZaMHU NeCTHLIMAOB ABIAIOT R

1. FepOrumam — npernapathl At 00pEOLL ¢ COPHIKaMH. D10
(DEHOKCHKMCIIOTRE, IPOU3BONHEE OeH30HOM KMCITOTEI, JUHUT-
POAHWINHEI, IMHATPOMEHOIEI, TATOreH(EHONEI, MHOTHE TeTe-
POLMKIHIECKHE COSTMHEHUA.

TlepBBIM CHHTETUMECKHM OPTaHUYeCKUM TepOULIMAOM, BIep-
BbIE HCMONB30BAHHBIM B Hadae 30-X TONOB, ABNACTCA 2-METHII-
4,6-HnTpodeHOT:

OH
“O,N CH,

NO,
K apyram MHpoKo NMpUMEHAEMbBIM repOHULIMIAM OTHOCATCS:
Cl '

. N%\[N AtpasuH (2-x10p-4-3THI-
CzH 5NH J\/J\ NHCH(CH3)2 AMMHO-6-H30TPOTTIUIAMH -~

Ho-1,3,5-TpHasuH)
Cl
Cl @ OCH,COOH 2,4-Buxnopderokcuykcyc-
: Hafg KUCIOTA

2. NHCceETHIIN — BelllcCTBA, YHHUTOKAIIME BPCIHBIX HA-
ceKoMulx. K yicny HHCeKTHIIHIOB OTHOCATCS XA0POPTaHNYeC-
KHue, hocdopopraHu4YecKHe BEIECTBa, ITPEllapaTh, coxepxa-
1(Me MBIUIBSIK, ApenapaTsl cepsl H Ap. OnHUM M3 Hauboaee
W3IBECTHBIX MHCEKTHLUAOB sBnsaeTcs AT — nuxaopaudeHian-
TPHXTIOPMETIIIMETAH:
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H Cl
P
01-©-c—c—(:1
|
cl

Cl

B pane crpan npuMenenue JAT npexpaimedo (B CCCP — ¢
1970 r), TaK KaK OH cTabMICH, HAKaIUTWBACTCH B OKPYXAI0IICH
cpele, KUPOBLIX TKAHSX XXKHBOTHBIX M MOJOKE.

Iupoko NPUMEHSIOTCA M B CEJIBCKOM XO3A#CTBe H B OBITY
TAKME HHCEKTHLIMIBI, KAK:

)
AAB® (muxnodoc) 1
H,CO—P—0—CH = CCl,
|
OCH,
Cl
rexcaxnopas (reKcaxJaopUUKIOrekcan) ca c _
Cl Cl
Ci

3. OyErAUMms — BelecTBa A 00pbbbE ¢ rpUOKOBBHIME 60-
Je3HsMM pacTeHHi. B KauecTse GyHIMLMIOB HCIIOAB3YIOT Pa3-
JIMYHBIE AaHTHOMOTHKH, CYIBaHwIaMyIHbIe Tpenapatsl. OnHuM
¥3 HauboJlee IPOCTHIX [T0 XMMUYECKOH CTPYKTYpe PyHIHLIWIOB
SIBISIETCS NEeHTOUIOpdheHoN:

OH
Cl Cl

.Cl Cl
Cl

BoABIIMHCTEO NMECTHIMIOR 00.1a0aeT OTPARAAIONIMMH CBOH-
CTBAMH He TONBKO B OTHOLUCHHH BpequTelield K BO3DYIHTENSH
Bonesneil. [Ipu HeyMenom oGpaiicHUE OHH MOI'YT BBI3BATE OT~
PaBACHHE NIOACH, JOMALIHUX H AUKHX XUBOTHBIX KM [HOeNb
KYJNBTYPHBIX TIOCEBOB M HacaxueHMit. IloaromMy none3osaTecsa
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MIeCTHUHZAMH HEOBXOIHMO 0Y€Hb OCTOPOXHO, CTPOro cobiIio-
Rag MHCTPYKIMH 0 UX NPHMEHeHWIO.

C uens0 MHHUMH3ALKK BPENHOTO BO3TEHCTBIS NECTHIIM -
OB HA OKPYXAWILIYI) Cpely CNenyerT:

1. IlpuMeHsITE BenlecTBa ¢ Golee BEICOKOI BHOMOIHYECKOM
AKTHBHOCTBIO M COOTBETCTEEHHO BHOCHTE MX B MEHBIIIEM KO-
JHIeCTBE HA SAMHMITY TUTIOLLATH.

2. [IpuMeHATH BEILECTRA, KOTOPHIC HE COXPAHSIOTCA B IO~
YEe, a PA3araiTcsa Ha De3BpesHbIe CoeIMHeHNA.

3. IIpuMeHITs IPOTPECCHBHBIE METOAR! HAHECEHHUA IECTH-
IMIOB Ha pacTeHMs, BKIKYas SMeKTPOCTATHYeCKAe METONRI,
KO/ Karumu {TyMaH )} OyIyT caIMTECH TONMBKO Ha PACTEHHS, HO
HE Ha TOYBY.

Pazoen 10

KUWCNnoPOACOAEPXALUUE
OPTAHUYECKUE COEAVMHEHUA

B 3roM pasgecne B3yyalores HOMEHKIIATYpa, CTPOCHHE H
CBOJCTEA HOJBIION TPYTINBI MPOU3BOMHBIX YTICBOAOPOIOB, CO-
JepXAIHMX KMCIOPoacoIepxallie (PyHKIUOHATbHbIE MPYITILL.
IpocTeHmuME MpeaCcTABATEIAMY 3TOH I'DYNIIB ABIAIOTCA
CIHPTEL, TOSTOMY OHH OTKPEIBAIOT HACTOALIM pasmen. Hanee
B HeM TIOCIeN0BaTeNbHO PACCMATPUBAKOTCS (DEHOMBI, COmepXKa-
IMe TAKYI0 e OYHKIHOHANLHYIO IPYINY, KaK U CIIUPTEI, alb-
Jerimel, KApOOHOBLIE KMCIOTEY, CIOXKHEBIC 3HpPHI, B YACTHOCTH,
KUPBI-TPUTIIMUEPUIL], YIICBOIBI,

Bee a1mH BewlecTBa UTpaioT DONBHIVIO POJL B DUONOTHYEC-
KX ITPOLIECCax, a XXUpL! B YTASBOAB, KaK U3RECTHO, SRISIOTCS
BAXKHEHIIMMHY KOMIIOHEHTAMM TTHIIY U BXOIAT B COCTAB Kie-
TOK XUBOTHHX ¥ PACTUTENLHBIX OPTaHU3MOB,

§ 10.1. Cuuprer (anKoro.nu)

@ Cnaprhi (aJKorons) — 3To OPOM3BOIHbIE YIIEBOIOPOIOB,
coaepxanMe B MONEKYle OIHY HIH HecKOJIbKO IMIPOKCHIBHBIX
rpyin — OH y nachimennwIX ATOMOB YIAepoaa.
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Crpykrypa, comepxamasn OH-Tpynay ¥y HeHachILEHHOIO

aToMma yriepona = C—OH, asraeTca HeyCTONIMBOIA.
[Tpy Hanuuuu ABYX 1 Gonee OH-rpynn o IOJORHBI HAX0-
JHTHCS Y Pa3HBEIX aTOMOB YTREPOAA: | |
. ‘ —C—C—,
| |
OH OH

Tak Kak cTpyktypa Tina HO—C—OH sapasteTcs Takxe He-

YCTOHYMEBOI.
O6wan dopmyna ciiupros: R(OH),,, m 2 1,

rie R — VB pagukal, m — 4uc10 GYHKIMOHANBHBIX THAPO-
KcHneHbIX TpynT—OH, kKoTopoe ONpelensicT aTOMHOCTh CITHPTA.

Kmaccutuxanus eEpTos 10 cTpoesmio VB pamkana:

THDTEL
[TpenensHoe ApoMaTpHecKne
(ANKaHONEL) CH,0H

CH;OH
Mertanon (MeTH- ?:::;Me'
J0BsI COMPT) l (GeramToBsIit
Hempenensunte CIUApT)
AJKeHOTH ANKHHOTH
CH, = CH—CH,0H HC = C—CH,OH
Iponen-2-on-1 MponuH-2-om-1
{(annuaoBHI CITHPT) : (nponapriunosbLi
CITUPT)
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Kiaccudukanus cnHpTOR N0 ATOMEOCTH:

Oanoarom- MuoroaroMunie
Heie (onbl)
Hdpyxaromupie (amonnl)  TpexaToMuste (TpHOABY)

C,H;OH CH,—CH, CH,—CH—CH,
STaHon | | | |
(3THIIOBMIA OH OH OH OH OH
CHHDT) JraHonon-1,2 IMponautpuon-1,2,3

(3THNCHTRMKONE) (CMMLEepHH)

MPEAEJIBHBIE OXTHOATOMHBIE CITHPTHL
(AIKAHOJIBI)

C,H,,,,OH.n > |

TlomoaormaecKHii pan

HaspaHue cniapra
Qopmyna civpTa | 3amecTHTEMbHAR | PamMKaTEHO-GYHKIIHOHATBHASL
HOMEHKATYpa HOMEHKNATypa
CH;0OH Meraton MerwnoBeLi cliipr
.CGHsOH DraHon OTHIOBLI CITHPT
C:H,OH TIponaxon IpormioBkrnii ¢rpr
C4HyOH Bytanon ByTHMOBEIH criupr
* CsH;;OH IleHTanon AMUTOBRI CITHPT
C¢H;;0H T'ekcanon TexcunoBeEl CrIpT
C7H;s0H Tenranon TenTunoseni crpr
CeH,yOH QkTaHon OXTHT0BRG! CITHPT
CyH,0OH Honanon Honunosbit cvpr
CypH2 OH Jexaron Jeunnossri cnupr

H3zoMepus 1 HOMeHKAATYpA

TlepBrie ABa uneHa roMonoruveckoro psga — CH,OH n
C,H;OH — He HMeloT M30MEPOR, OTHOCSILIMXCA K KJIACCY CITHp-
TOB., 17151 OCTANBHLIX AJTKAHOJIOB BOIMOXKHEI 2 THITA H30MEPUU
(B npesenax cBOEro Kiacea):

— H30MepHA LemH {YIepOIHOTO CKENeTa);
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— M30MepH4 NonoxkeHus GyHKUHoHANBHOH rpyiinsl —OH.

C,H,0H
/ (2 uzoMepa) \
3 2 1 3 2 1
CH,—CH,—CH,0H CH,—CH—CH,
I
OH
HopmanbHEI# TPOTIMIORIE CTHPT HsonponunoBbiil CHHPT,
(H-TIpomaHoaY, NpomaHon-1 nponaHon-2

9T0 nepBUYAKLA CIHPT

(OH-rpynna HaxOEuTCS

y HepBHYHOT0 aToMa «Cx)

4 3 2

Hso- |ByraHon-1

BTO BTOPHIHBIHA CIIAPT
(OH-rpynna HaxXomuTes
Y BTOPHYHOro atoMa «C»)

C.H,OH

1

CH,—~CH,—CH,—CH,OH CH,—CH—CH,0H
H-ByTHAOBEIH CIIMPT,

Me- |{TepBuuHBI CTIMPT)

(4 n3omepa) \

u3omMmepHd CH,
,"e““\‘ 30 [20 1

HM306yTHACBEIA CHPT,
2-memwinponanon-1 | Hso-
(MepBUYHBE ciupr) | ME-

pust H30MEpHA pud
Tono- ety CH frosto-
4 3 T ™ 3 KeHHS
OH- | CHy—CH,—CH—CH A OH-
- s—CH— 3 CH,—C—CH, rpyn-
Oy 1331
nB OH OH

CITHPT)

[

BTOpP~BYTUNOBRI CIUPT,
OyTaHoN-2 (BTOpHYHELA

ITDeT-DyTHAOBLIR CTIMPT,
2-MeTHNTIpOTIAHON -2
BT0 TPEeTHUHLIH cIHPT
(OH-Tpynna HaxoguTcA
Y TPETUYHOTO aToMa«Cr)

CnupTsl H30MEpHbI OPYTOMY KJIACCY COEOHHEHHIH — mpo-
cTeIM d¢upam (R-O-R’):
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C,H,0H

IMTponanon

/ C3H30 \
7 CH3—O—C2H5

MeTHR3THIOBHH 3¢hHD

IIpasusa cocmasaenus nassanuii arkanosoe
C PA3GemeAeHHOI Yenbio no MeXcAyHAPOOHOU HoOMeHKAGmYpe

Haiitt B MONEKY-
JIe caMyl ITHHHYIO

CH,
]

npvyio yraepomyo (CH,—CH—CH,—C—CH,~CH/-CH,
LeMb, CBA3AHHYIO ¢ f } |
THAPOKCHAEHOH IPyTI- CH, CH, CH,0H
oM

TIpoHyMepoBaTh CH,

atoMsI «C» B 3108 1IEe-
M Tax, YTOOH aToM
«C», CBS3aHHBIA C
rpyrmoit —OH, uMen

7 6 5 4| 3 2
CH3—CH‘-‘CH2""C"'CH2"CH—'CH3
i I |
CH, CH,  CH,OH

HAMMEHBILIT HOMED
HasBaTh ajaxaH,

COOTBETCTBYIOUIH A
caMoil  AIWHHOH
1IeM¥, YKa3aR IoNo-
KEeHHE BCeX 3aMEeCTH-
Tene

7 ® 5 @ 3 @
CH,—CH—CH,—C—CH,—CH

1
[ [CH] cHoH

2,4,4,6-TeTpaMeTHATENTAH. ..

OBO3HaTHUTE TU]T-
POKCHIBHYIO TDYIIITY
cybdukcoM -oa

CH,

|
CH,—CH—CH,—C—CH,—CH—CH,

| l |
CH, CH, CH,OH

Hudpoit yxkasarhb
HOOKEHHE IPYIIIbL
—OH

570
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l
CH,—CH—CH,—C~CH,-CH—CH,
l | |
CH, CH, CH,0H

2,4,4,6-TetpaMeruirentadon-1



DrexTpolHOE cTpOCHHE

H
R— 1(;—>Q’<—— H

H

ATOMEI yIiepoga B aJKaHOJaxX HaXomsaTcsd B COCTOAHHH
sp -ru6punnsanuy. MoneKysTbl A71KaHOJIOB MIPEACTABIKIOT CO-
oit mroma. Ouu conepxar nonsipasie ceasy C—H, C—0, O—H.
Junonpasie MoMeHTH ¢Bs3ell C — O u O « H nanparnens B
CTOPOHY aTOMa KHCAOPOAA, II0ITOMY aToM «O» HMECT YacTHy-
HBIA OTPHLATEIBHEIA 33pAL &, a aToMet «C» U «H» — qacriny-
HBle TIOJOXUTeNbHbIEe 3apsanl &' . [MonspHocTs cBsisn O—H
6onsie noaApHOCTH cBA3y C—Q Bonercreue SonblIeH pasHo-
CTH SJEKTPOOTPHUATENBHOCTEM KHCIOPOXa M Bogopoaa. OnHa-
KO NOJIAPHOCTE H TOH CBSA3H HEAOCTATOYHA JI/I1 AHCCOLIMALIMH
ee ¢ obpasopanueM HOHOB H', [To3TOMY COHPTH ABIAIOTCH He-
3IEKTPONHTAMH.

Du3nAtiecKHe CBOJCTBA

TMonspuocTh cBsis O—H ¥ Hanuuue HemoAeNEHHBIX Nap
2JIEKTPOHOB Ha ATOME KMCIOpoia oTipelelaioT Gu3MyYecKne
CBOMCTBE CITHPTOB.

TeMmiepaTypsl KMIIEHHKS CITMPTOR OObIIe TeMIIEpaTyphi KH-
TICHHS COOTBETCTBYIOILLIMX AJIKAHOB ¢ TEM Xe YMCIIOM aTOMOB
yriaepona. 91o ofBACHAESTCA ACCOIHALME] MOJIEKYT CITHPTOR
RCJICICTBHE 00pa30BAHNMS MEXMOACKYIAPHBIN BOTOPONHLIX CBI-
3eH.

@® BoxopoaHan ceasb — 310 0coObIH BAA CBA3H, KOTOpAs oCy-
MIECTBISIETCA NPH YSACTAM ATOMA BOJOPOAA IAAPOKCHALHOH
MM AMMHOTPYIME OXHOM MOJEKY/Ibl N aATOMaMH ¢ oanuioii
anekrpoorpunarensrocTsio (O, N, F, CI) npyroit Mosexymst.
Yem GOABITHM TOAOKHTEILHLIM 3apAgoM o61anaeT arom Bo-
JOPOJA M YeM DoJblie ci0codHOCTb APYTOro ATOMA OTAABATH
CBOH HEMOJXeJEHHbIE JJIEKTPOHNBIE NAPLI, TEM Jerde oGpasy-
eTcst Bofiopoanas ceAsk (BC) 4 TeM OHA NpodHee.
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IMpounocts BC 3HAYUTETEHO MEHBIIE IPOTHOCTH KOBAJIEH-
THOH caa3K (KC): sHeprusa (E) obpasosanusa BC o6p19H0 He
TpeBBIIIAeT 5—7 KKaj1/Monb, cpeanss E oﬁpaaosaﬂna KC xo-
ne6rercs B npenenax 80—110 kxan/Momnb.

Q0pa3oBaHHe MEXMOIEKYARPHLIX BC MeXay MonekyiaMu
CITHPTA MOKHO ITOKA3aTE TAK:

+8 -5 +6 —3 +& -8

H-0:-.- H-O:-+- H-O: (BC uzol0pakens
\ \ \ TOUKAMM)
R R R

IToaTOMY B rOMOJIOTHYECKOM p;my CTIMPTOB HeT razoofbpas-
HBIX BELECTB!

CH,OH CHOH.. C,H,0H C,HOH. CH,, OH

-

XKugxoctu Teepatie BemmecTsa

3

tnxlm_ H tn,m_ YBCIIHYHBAIOTCH

Bce ankaHoJbl er49e BOALI, GECLBETHB!, XHUIKHE HMEKT
Pe3KMi 3amax, TBEpIbIe 3aIlaxa He UMeIoT. MeTaHoM, 3TaHol
M [IPOMAaHON HEOTPaHHYEHHO PACTBOPIIOTCH B BOIE, C YBEJIH-
YeHHEeM YHCHad YIIIepOIHbIX aATOMOB PACTBOPHMMOCTE aJKAHO-
JIOB B BOJE YMEHBUIASTCS, BLICUITHE CIIMPTHI HE PACTBOPSIOTCA
B BOJIC.

XuMHUecKHe CBOHCTBA

XHMHIUECKHe CBOMCTBA ATKAHOMOBR OIPENensioTes ocobeH
HOCTAMH MX IEKTPOHHOIO CTPOSHME: HANMYKEM B X MOJIEKY-
nax noagapHslX ceaseit O—H, C—0, C—H. das ankanonop xa-
paxTepHBl peakiMi, KOTOpble UAYT C paclliellieHUeM 3THX
CBsi3eli; peaKlyu 3aMelIeHNs, OTIIETUISHH, OKHCIEHHS.

L'Iﬂ
—IJ}{j't{
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1. Peaxunu 3aMenrenus

1. Bamewerne amoma 60dopoda sudpoxciavholi Zpynns: 8cied-

cmaue pa3puiea ceazu O—H.
a) BaaumonelicTpie ¢ aKTHBHBIMH MeTaNnaMu ¢ obpasoBsa-

HHEM AJKOroMaToB (ATKAHOJATOB) METANIOB,
ODTAHONAT HATPHA

DTH peakuiyi NPOTEKAIOT TONLKO B 6e3BOMHOM cpene; B IpH-
CYTCTBMH BOJBI AMKOTOMATH OTHOCTBIO THAPORM3YIOTCH!

C,H,0Na + H,0 — C,H,0H + NaOH

0) BaanmoelicTBIE ¢ OpraHUYeCKUMH H HEOPTaHUYECKUMM
KHUCJIOTAMH ¢ 00pa3’oBaHyeM CHOMHBIX 3GHPOB (peaKiiu ITepH-
rRamm):

0O .
¥ H,80, xoHu,, t

/
H3 [P — CHS_C + H20

CHO-H + HO Y ™ 0—CyH;

BTaHOBas Drunosmlii a¢dUp yKeycHok
(¥kcycHad) KHCNOTA KHCTOTHL {3TUIALIETAT)

CH,0H + HONQ, # CH,—0—NO, + H,0
MeTinoBsiit 3¢up
A30THOM KUCITOTH
{METUTHHTPAT)

Peakuuy aTeprGUKaUHK SBAAIOTCA 00pATUMBIME PeaKiH-
AMH.

2. Samewernue 2udpokcunshoii epynnet gcaedcmeue paspuiea

ceazu C—0O.
a} BsanmopeiicTBye ¢ rajior¢HOBONOPOIAMH ¢ 00pa3oBaHH-

€M FaIOTEHANKAHOB:
H,F

CszBr + Hzo
OH, +* BpoMatan

C,H,[OH + H]Br

Crenyer OTMETHTE, YTO CITHPTBI MOXHO IIPEBPATHTD B Iajio-
TeHIIPOHU3BOAHBIE IeHCTBHEM U IPYTHX peareHToB, HalpyMep
xaopuaos docdopa:

R—OH + PCl;, —» R—Cl+ POC13 + HCI
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3R—OH + PCl, —» 3R—Cl + H,PO,

6) B3ayMOACHCTBHE C aMMHAKOM ¢ 00pa3oBaHHUEM AMUHOB.
Peakiinu uiyr Ipyd OpOITYCKAHMH CMECH HapOB CITHPTA C
amMmuaxoMm nipu 300°C Hall OKCHIOM aNIOMUHHS!

ALQO,,
C,H,[OH + H|JNH, —— 5 C,H,—NH, + H,0;

DTHNAMHWH

ITp¥ M30EITKE CIHPTA ANKMIBHBIMH paguKaaMy MOTYT 3a-
MEIIATLECA 2 HITK 3 aTeMa BOROpOaa B MoJekyae NH,:

' ALO,, . CHs
2C2H5—|E)H + BN T SN+ 2,0

— it/

H HAuaTunamMun

ALO,, 1*
3C2H5{0H + Iil—N-E-I L0l L, (CHYN + 3H,0

TpuatunaMuse

11. Pealmmi OTIICIICHAA
1. Hezudpamayus, m. e. omuenseriie 8o0ut

Jeruapatalis cMAPTOBR MOXKET OBITEH ABYX THITOB: MEXKMO-
JEKYIAPHaA U BHYTPUMONSKYIApHAA.

a) MexxMvonekyaapHad IerHapaTaiiis CITMPTOR ¢ 00pas0oBaHH-
&M HpocTiX 3dHpor R—O—R’., OTH peakiMi MOTYT MPOTEKATh ¢
YYACTHEM OMHOIO CIHPTA MM CMECH IBYX H GoTee CTIMPTOB:

H,S0, (kouw.), 140°C

JwnaTtunosbiif adup
(3TOKCHBTAH)
H,50, (xonw.), 140°C
CH,O[H+HO]C,H; > CH,—0—C,H+H,0
i MeTHISTHIOBEIH 3dup
{MEeTOKCHRTAH)

0) BayrpuMoneKyaspHas OeruIpaTalus CIIHPTOR ¢ 00pa3o-
panueM ankenoB. [IpoTekaeT npy Gonee BRICOKOH TeMiepary-
pe. B oTmituye 0T MEXMOIEKYISIDHOM ACTHAPATALIHH B TIPOLIEC-
€€ BTHX PeakLMi IPOHCXOIUT OTILUETIIEHHE MONEKYBI BOAEL OT
OJHOI MONEKY/BI CHYPTA:
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H H

|| H,S0, xonw., 170°C :
H—C—C—H » H,C=CH, + H.,0

ri- -I - DTHNEH
tH OH1

Ileperiii unen rOMOIOrMYECKOro pSaa alKAaHOAOB — METa-
Hoit CH;OH — He BerymaeT B peakLiyd BHYTPHMOAEKYISPHOH
JEraapaTalmm,

Jernppataliis BTOPMYHBIX H TPETHYHBIX CIHPTOB IPOHCX0-
JUAT T10 Mpasioty 3alilena:

H,30, xoxu.
CH;—CH~CH~CH, ———— CH,—CH=CH~CH; + H,0

L. . 170°C
I(l')H II?I \ Byren-2

e e o od

Byranon-2

2. Jeeudpupoeanue (pazpwie ceazeil O—H u C—H)
a) [1pu AeruapHpoBaHUN TEPBUMHBIX cnnme obpasyioTcsa
anbIervaml:

H rI—I_ == =1
b - ! o
| l ! Cu, t° #
H-C—-C— 0 ! H' — CH,—-C + H,
| “H
H H JTaHarL
(auetanpuerim)

B opraHu3Me JeloBeKa 3TOT IPOIIECC MPOHCXOMUT MOX TeH-
cTBHEeM GepMeHTA (ATKOTONBASTHIPOTeHASHI).

0) IIpy DernapHpoBaHuH BTOPHYHEIX CIIUPTOB 00pasyoTes
KETOHBE:

Cu, t
CH,—C/H—CH, —=—» CH,—C—CH, + H,

I 1
I

O¢H, )
Tponanon-2 JAUMeTHIKETOH

(aneToH)

B) TpeTHYHBIE CUPTHI HE NETHAPUPYIOTCH.
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HI. Peaxnouu oKACIeHHA
L. Topenue (noanoe oxucaeriie)

CHHDTBI TOpPAT Ha BO34yXe © BRIACACHHEM GOIBIIOTO XOMH-
9ecTRa Telia {(Ha 3TOM OCHOBAHO MCIOIB30BAHUE CI'IPIpTOBOK):

t° .
C,H,0H + 30, - 2CO, + 3H,0; AH = —1374 xlIx

2. Henosnnoe oxucaenue on AeficTBHEM OKHCINTENEH: KKUC-
JOpolla BO3AYXa B IIPUCYTCTBAH KaTalu3aTopos (HalpuMED,
Cu), nepMaHTaAHATA KTUA, THXpOMATa KM M IIp.

PeakIiiy HEMONHOTO OKMCIEHUA CITUPTOB 110 CBOUM Pe3yih-
TATAM AHANOTMYHEI PeaKIHIM JeTHAPHPOBAHHS:

F========= 1
I'H 1
0
LE-a \ Y
H—C—0O+H + [0l — H-C + H,0
[ L e e Jd \H'
H (43 oxMcnutens).
TepBr4HblHi Annaerun

CTIHPT
Cu, t° v
2CH,O0H + O —— 2CH,—C + 2H,0
ITepBUYHBII ™
CIMpPT Anpnerun,

|

|
OH 0

Bropuunmiit cniupt KeTton

TakuM 08pazOM, peaxyuu JecUOpUPOBAHUS CRUPIMOEG HO CE0-
el XUMUHeCKOU CYH{HOCMU AGAIOMCA PeaKUUAMY OKUCAEHIA.

Cnocobul mony4eHHs1 aJIKaHoJ10B

1. Tudpamayus asxenos, T. €. IPUCOSAMHEHHE BOIbI K AlKe-
HaM (CM. CBOKCTBA &JIKEHOB):

H,PO,, 300°C
H,C=CH, + H,0 —2 "= CH,—CH,0H
OTHneH DraHou
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Kpome npgMoit rMagpaTalidiid 3THACHA, CYILIECTRYET TakXKe
CEPHOKHCIOTHAN THApaTAUM, [IPOTEKA0IIAs] B IBE CTAAWH:
— Ha [IepBOif CTaANM 3TUICH MOMIOLLAETCA CEPHOI KHCIIO0-
TOM:

-
H,C=CH, + H,SO, —» CH,—CH,—O0SO,H,

— Ha BTOpOﬁ CTAOMH JTHIACEpHAA KUCIIOTA THAPOAU3YCTCA
C 06pa30BaHHCM ITHAOBOTO CNUPTa H CGpHOVI KHCNOTEIL:

B
CH,—CH,—0SO,H + H,0 — CH,—CH,—OH + H,S0,

IIpy rugpaTaudy FOMOJIOTOB 3THJIEHA B COOTBETCTBHH C
NIpaBUIOM MapKOBHHKOBa 06pa3yloTCs BTOPUYHBIE MK Tpe-
TUYHBIC CITHPTEI: '

H,S0,, 1*
CH,—CH = CH, + H,0 » CH,—CH—CH,
Iponen |

IIponauon-2 )
(BTOPMYHBIA CIHPT)

2. Tudpoaus eanozenaskanos

Ipu neitcreun Boatoro pacteopa NaOH aroM ramorexa B
rajoreHankaHe sameiiactesd rpynnoi —OH:

~
Xnopatan (BOIOH. p-p) Branon

O6patiTe BHUMAaHHE, YTO [IPU ASHCTBHH CHHPTOROIO (ACTBO-
Pa 1eT0YH Ha TayIOreHANKAHBI IPOUCXOINUT OTILETUIEHHE TaI0-
FEHOBOIOPOIa M 08pa3oBaHue aNKeHa (CM. CTIOCOBh! NoNY4eHUS
ATKEHOB).

3. Tudpuposarue arvdezudos U KemoHog

Kaxk yxe 6bU10 OTMEYEHO BBILIE, ISrMIPUPOBAHME CIIMPTOB
1O CBOSH XMMHUYECKOH CYIITHOCTH ABIAETCA OKUCIeHUeM. O0-
DaTHa.F[‘ peakuuia — THIpHpOBaHNE alBLCTHOOB U KCTOHOB —
SABNAECTCH, TAKHM 06[)3301\4, HX BOCCTAHOBJ/ICHHEM.

B npucyrereuu xaranusatopos (Ni, Pt, Pd, Co) anpaernmp:
BOCCTAHABJIMBAIOTCA J0 IICDBUYHEBIX CITUPTOB, 4 KeTOHBlI — 0
BTOPHUYHBIX CITUPTOB!
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/ -
CH3——CH2——CH2—~C< + H, Ni CH3CH2CH2CH2—OH
Byranans {(anvgerun) H Bytanon-1 (epBUYHI CITEPT)

CH,—C—CH,—CH, + H, ~~ CH,—CH—CH,—CH,
I f
0 OH

BytaHoH-2 (xeTOH) ByTanon-2 {(BropHMHEIH CIIHPT)

4. Cnenyudniveckue cnocobol noayyenus MEManOAa U IMAHON

Pt 3
CO + 2H, ——» CH,0H

Metanon

DTaHon obpasyeTes Py 6poxeHH ((hepMEHTALIHH) YIJIEBO-
JOB — THIOKO3B WM KpaxMala;

Lo
CH,O, ——" & 2CHOH + 2CO,

Thioxo3a (pactsop) Dranon

ITPEAEJIbBHBIE MHOTOATOMHBIE CITAPTHI

CBoifcTBa MHOTCAaTOMHBIX CTTHPTOB PACCMOTPHM Ha IIpHMe-
pe npocTelInero TpeXaTOMHOTO CITHPTA — IHIEPAHA, K Npo-
naATproaa-1,2,3:

CH,—CH-—-CH,
| {1
‘OH ©OH OH
DuzpuecKye cBOHCTBA

Drniiepun — Bs3kas, GeclBeTHAas, CIaAKOBATasg Ha BKYC
HETOKCHYHAsA XUAKOCTD € £, = 290°C. CmewupaeTtes ¢ BO-
J0i1 BO BCeX OTHOILUEHHSIX.
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XuMHgeckue CBOECTBA
1. 3amMelenAe aTOMOB BOAOPOIA rUIPOKCHIBRGLIX MPYRI

- 1. Kak ¥ oAHOAaTOMHBIE CIIHPTBI, MHOTQATOMHBIE CIIHPTRI
83AUMOOEIICMBYION CO WenOUHBMU MEMAAIAMU;, TIPH 3TOM MOTYT
00pa30BLIBATECA MOHO-, AN~ M TPU3AMEIIEHHbIC IPOAYKTEL:

+Na CH,—CH—CH,

i
[+ gHD
OH OH ONa -
MOHbHannl?[rmuepaT
H,C—0—H
| CH,—CH—CH
HC-0—H +2Na -+ | : ! ! '+ HzT
I OH ONa ONa
H,C—O0—H
JuHaTpuiitnuuepar
CH,-CH—-CH 3
| +3Na | GHL-CH-CH: 30
ONa ONa ONa
TpyHaTpHiirmMLEepaT

2. Hanmuue Hecxonbkux OH-rpynm B MoIekyiax MHOIO~
ATOMHBIX CHBPTOB OBYCIORIHMBAET VRECIHUEHUE NOABHXKHOCTH H
CHOCOGHOCTH K 3aMellig HHIO THAPOKCILTBHEIX ATOMOB BOZODO~
JIa 110 CPaBHEHMIO ¢ OAHOATOMHBIMY cIiupramMu. [loatomy, B
OTIIHYNE OT aNKAHONOB, MHOTOATOMHBIC CIUPTHL €3aUMO0eii-
CIEYION C 2UOPOKCUHOGMU MANCEABIX Memaniog (HaTIpUMED, ¢
ruapoxkcygoM Mead (1) Cu{OH),). [Tponykramu atix peakaimii
. ABJIOTCA BHYTPHKOMINIEKCHBIC («XCJIATHEIEY) COSIUHEH N, B
MOIEKYNAX KOTOPBHIX aTOM TSIKENOr0 MeTA/Ia ofpasyeT Kak
OBLIYHBIE KOBAACHTHBIC CcBa3M Me—O 33 cueT 3aMelleHus aTo-
MOB Bogopoaa OH-rpymn, Tak 1 JOHOPHO-AKUETOPHEIEC CBi-
31 Me « O 32 cueT HenoIeIeHHEIX ANeKTPOHHEBIX [1AD ATOMOB
xucnopona apyrux OH-rpynr:
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- rm = \
zc O'P‘H H 0— Hg
| L= I e e - =
HC-O" + HO- Cu—-'-OH + H-'-O—-CH —_—
¢ B I
H,C—OH Toay6oii 0canox HO--CH,
H
HZC-—-O NO— CH2
—_— / Cu/
HC O N o— CH + 2H,0

| H I
H,C—-OH HO—CH,
I'nmuepar Mean
{apko-cAHK pacTROD)
HepactBopuMetil B Boge Cu{QH), roayboro upera pacrso-
paeTcd B [IHLUEPUHE ¢ 00pa30oBaHKUeM SPKO-CHMHETO pacTBOpa

rnunepara Megy (11). S1a peakims ABIgeTCH KA9eCTBEHHOMH pe-~
aKnueii Ha BCe MHOTOATOMELIE CHHPTLI.

3. MHoroaTroMHEIE CIIHPTHI, KaK H ONHOATOMHEIE, 63aUMO-
Delicmayom € Op2anuMecK UMY 4 ReoP2aRUMECKUMY KUCADMAMU C
06pa3oBaHHeM CIOXHBIX 3¢$hHpoB:

i
40 HZC——O—é—CH_.,
+3CH,—~C l 0
N I
____ OH  yc_o—C—cH,
—3H,0 } (")
H.C—0OfH
=0 H,C—0—C—CH,
HC-O[H - Tppanerar rIMnepHHa
l (rIUTIEPUATPHALICTAT) |
H,C—O[H | +3HONO, H,C—-0—-NO,
(H,50,xo0Hx11.) |
> HC—0—NO,
’ HzC_O'_‘NOz
TpHHUTPAT rHUepHHA,
TPHHHTPOTAHIEPHH
(HUTPOIHIIEDHH)
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CrnoxHele >QUPEI TNHLEPUHA W BBICIIHX KapGOHOBBIX KMC-
JIOT npeAcTaBnsoT Co00H KUpLI (CM. Temy «CaoxHEBIE 3GHUDHL.
Kupui»).

TPUHUTPOINTHLIEPHH — B3PBIBYATOE BEILECTBO M ONHOBpE-
MEeHHO JIeKapCTBeRHblA Mpetiapar: 1%-# cnupToBsiit pacTBop
HUTPOFIHIEPVHA NPUMEHAETCH B MEAMIIMHE B KA4eCTBE CPeN-
CTBa, PACIIUPAIOIIETC COCYABL CepALA.

11. 3amelneHne THAPOKCH/IBHLIX TPYIII

HaunbBonee M3BeCTHBIMM PEaKITMSIMKM 3TOTO THIIA ABAAETCS
B3aUMOdelicmaue MHOZOQMOMHBIX CRUDIMOG C 2an02enosodopoda-
mu. Hanpumep, npu B3aMMOZCHCTBHM TIHIIEPUHA € XJIOPOBO-~
IToponoM OH-rpynmel HOCISIOBATENBHO 3aMEITAIOTCA aTOMa-~
MH XJIOpa:

CH,—CH—CH, Ly~ CH—CH—CH, Ly~
| I i —_— | I —
OH OH OH ~—HO C1 OH oH —-HO
MoHoxmopriEapHH
CAMLEpPHHA
CH,—CH—CH CH,—CH—CH
+HCl 2 * +HCI ? 2
HCL T T B T
-H0 ¢ a o”H -HO ca a a
Auxnopruapus 1,2,3-Tpuxnopnponad
[MHUIEPUHA

Cnocofsl IOJyuenns ITANEPHHA

1. fudpoauz weupoe — OCHOBHOH CIOCO6 MOMyvYeHUs MIKLIE-
puHa:

0
s
CH,—0—C _
] ~R CH,—CH
P |
CH——O—C\ + 3H,0 ——CH—OH + 3R—COOH
R |
| -0 CH,—OH
CHI_O_C\ R DmiueprH

Kup (TpUrnMiepui)
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Taponus apoTeKaeT B IPUCYTCTBHH KHCIIOT WIIH LIEToYe
B KaueCTBe KaTalH3ATOPOR, a TAKKE TTON feiicTBHeM thepMei-
TOB (MoaApodHee 06 3ToM B Teme «CloxXHBIE 3GUPBL. XKHPLI»).

2, Cunme3s u3 nponuaenda.

B nocnegHee BpeMd TAHLEPUH ITOTYYAIOT H3 MponHieHa.
CyluecTryeT HeCKONBKO BAPMAHTOR aToro cutresa. ITo ogHo-
MY M3 HUX IIPOMMIEH XJIOPHPYIOT 11pi ¢°= 440—500°C, nony-
YEeHHBIH ATUIXIOPHA THIPOMH3YI0T pacTBopoM NaOH. Ha
HNONYICHHEIH B pe3yNLETaTe THAPOIN3a a/UTAAOBLIA CITUPT Aeti-
CTBYIOT EpOKCcHAOM Bogopoaa H,O,, KoTopEIiH B NIPUCYTCTEHY
KaTann3aTopa NpucoeIuMHseTcA K CHUPTY 0 ABOAHOMH CBA3H C
ofpasoBaHueM rmaltepuHa. Bech npotiecc MOXHO NpeACTABATD
CXEMOii: -

CH, CH,~Cl CH,—OH CH,—OH
l l l _ou |

cH tCk, cyxg TNaOH o~ tHOQH -~y oy
| —HC —NaCl (WO;) |

CH, CH, ~ CH, CH,—OH
Tpomnex ARRHIEXNOPHA, Annunoswuit coupT  Dnvuepud

Tlpumenenne BaKHeHIIMX CORPTOB

O O
y PacreopHTens p
CH,—C \ H—C
1 AN
“OoH \ / H
VKkcycHan KHCTOTa @opMankIerun

MeTaHon
CH,OH

' CH,Cl1

Tnactmacctl Topioee XnopucTHif MeTHR

O0paTHTe BHEMAHHE: MCTAHOJ YPE3BEIYATHO ATOBHT, IIPHCM
BHYTpb 5—10 M1 npuBoaMT K caenore, 30 MI — K CMEPTH.
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Kayayx PacTROpHTEND Meguuuna

[uinesas \ J / [opiouee
/

MPOMBILACHHOCTD

Oranon
——— C,H.OH p IlnacT™accst

Kpacuremt =" T~ Mapdomepus

B Menmimue C,H;OH npumenseTcd Xak Je3HHPUINPYIO-

_Iee cpencTso ¥ CpeacTBO AIA KOMHPLCCCOB, UCTIONBIYETCH LA
NPHATOTOBIEHNUA SKCTPAKTOB B HACTOCK, KAaK PpacCTBOPHUTEND IJI
MHOIMX JICKAPCTRCHHBIX TIPEITAPaTOB.

W) B =

11.
12,

13
. B Kaknx peakIHAX NMPOMCXOOUT 3aMellleHKe FHEPOKCHITBHON

15.
16.

Bonpocw 043 xoumpoas

. Yro Takoe cnupt? Kakosa obwas ¢opmyna cnupres?
. Kax wiacchpnumpyioTes CrMpThl 0 cTpoeHMo ¥YB paguxana?
. Uro Takoe aroMHocTs crigpra? Kak kiaccHpunupyioTesa cIiup-

18I o aroMuocTH? Ipusesute GopMynsl npocTeiIuX npes-
CTABUTENEH OOHO-, IBYX-, TPEXAaTOMHEIX CITMPTOR.

. Kakyo oblnyo GopMyIy MMEIOT TIPENENbHEBIE OJHOATOMHBIE

cnuptil? Hazopure nepeeie 10 4icHOB rOMONOrH4ECKOTO
PA1a ajlKaHONOB.

. Kakue THIIBI H3OMEPHHE BO3MOXHEL I aKaHONOB?
. Kakupe coupThl Ha3sBIBAOTCS: &) HCPBHMYHEIMY, §) BTOPHYHBI-

MU, B) TPETHYHBIMH?

. Kak cocrapnsercst Ha3BAHME PA3BETBIEHHOTC ANKAHOAA MO

MeXIVHAPOIHON% HOMeHKIaType?

. OnuinuTe SMeKTpOHHOE CTpoeHHe MoNekyn cnupToB. Kakag

CBA3h B MOAEKYIaX alKAHOJOB ABnsercd Hamboned nongp-
HOW?

. Yto Takoe BOZOpOOHAA CBA3LY
. YkaxpTe NpHYMHEL 00PA30BAHUA MEKMONEKYISPHEIX BOIO-

poaueix ceazeit (MBC) B ciuprax. O0pACHUTE BIUAHHE
MBC Ha ¢usudecKue CBOWCTBA CIUPTOB,

Kax u3MeHsoTes GH3MYecKHe CBOHCTBA B TOMONIOTHYECKOM
psiay ankaHonos?

B Kakux peakumsx NPOHCXOTHT 3aMelieHHe ATOMOB BOZOpO-
JIa FTHOAPOKCHIBHOM IPYIINTEL B MOJEKYNax aJIKaHOAoB?

Yro Takoe peakuud srepudukanun’?

rPYIINBEL B MOIEKYNaX alKauoion?

Kaxue peaxuiiy anxaHOJIOB OTHOCATCA K peakliMsM OTLUer-
neHun?

Kaxne Bemectsa oBpasyioTcs B pe3ynbsTaTe:; a) MeXMOJeKy-
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JNAPHOM JeruApaTaniM; 6) BHYTPUMONEKYIAPHON AerHapa-
TALHUH; B} DerHOApHPOBaAHKMAT

17. Kaxue npouyKrst MOryT OGpa3oBaThcs B PeIVALTATE OKUCHE-
Hud cnuptes? Kaxkoil BAD peaknuil OKHCIEHHA aHANOI'MYeH
110 CBOHMM pe3yNETaTaM peaklUM JerHIPAPOBAHUSA CNHPTOBT

18. ¥Ykaxure, NpelCTaBATENH KAKMX KIACCOB OPTAHMUYECKHX Be-
LWIECTB MOTYT BBEITE MOJFYYESHBI M3 ANKAHOMNOR.

19. KakoBst cnocofbl MoMydeHUsa CIHpTOB?

20. YeM obbsacuseTcs GOMBMIAA PEAKLHOHHAA CIIOCOOHOCTE TMH-
LIepHHA MO CPAaBHEHMIO ¢ ankKaHonaMmu?

21, Kakas peakuus fABAsAeTCS KAYECTBEHHOM peaklHeill Ha MHO-
TOATOMHEIE CITHPTHI?

3adauu u YRpadCHenua 013 caMocmoRmedvHol pabomvi

1. HasoBuTe cremyiomye crypThl 10 MEXAYHAPOIHONH HOMEHK-
nartype: CH,

CH, |

i CH,
a) CH,—CH,—C—CH,0H 6) |

| CH,—CH,—C—OH
CH, |
CH,

CH, I

| CH,
p) CH,—CH,—~C—OH

CH—CH, OH
| | _
CH; p CH,—-—CH—IC—CHz—Cﬂz—CH—CH3

CH, CH, CH,
CH, CH, :
| | CH,

1) CH,—CH,—C—CH —C—CH, |
Lo e) CH,—C—CH—CH,

OH CH, CH, i

OH OH
CH,
%) CH,—CH—CH—CH, 3) CH,
OH OH (EZH—CHZ——CH3 ?Hz—?—CHz—OH
CH, OH OH
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6.

. HanuuuTe cTpyKTYpHHE (DOPMYALL CAEAYVIOLUN CIHPTOR:

a) 3-sTmiirieHTaHOR-3; 6) 2,2,4,4-TeTpaMeTUNreITAHOI-1;
B) 2-MeTHA-4-2THATEKCAHON-2; T} 3-U30NPOMTUI-4-MeTHIITEK-
canon-3; ) 2-Metundyranauon-1,4; e) 2,3-qUMeTHINEHTAH-
Inuon-2,3; K) 2-atuarekcaHtphon-1,3,5.

. Hanumure crpykKTypHbI¢ HOPMYAS BTOPHYHEIX CITUPTOB €

smnupudeckoil dopmymnoit C;H,;OH ¥ TpeTHYHHX CITHPTOB
¢ smnupuyeckoii gopmynoit CH;OH. Hasosute nzoMeps
IO MEXIYHAPOIHOH HOMeHKNaType.

. HagniunTe ypaBHeyusd peakUMif TOXYYeHUA CNeIYIOIIHX

CHUPTOB MYTEM IEIPATALIMH COOTBETCTBYWIIHX alKEHOB:
2) 3,3-aumeTunGyTanon-2; §) 2-MeTHINeHTaHON-2; B) 3-Me-
THIATEKCAHON-2.

. Kakve oHOATOMHEBIE CIAPTEL 0OPA3yIOTEA NPH BOCCTAHOB-

JIEHUH CHAEAYIOUHX COSIMHEHHUH:

&
7
. Ng 0|
CH, O CH,
¥) CH;—C—CH,—CH—CH, ?

i |
0 CH,

Hanumuure ypabBHeHHs peaklUWi AeTHODATALMY NS MOAY-
YeHHEIX CITHPTOB,

Hanumyite ypaBHeHus peakuidii CAeIyIOMHX MpeBpalleHuik
(OCYLIECTBIIAIOTCA B HECKONMBKO CTAnMA):

a) 1-xnop6yran — ByTaunon-2;
6) 2-6poM-3-METHANIEATAH — 3-MeTHIINEHTaHOI-3;
B} 3-meTmil-1-xnopOyran — 3-metundyraHon-2.

7.
8.

Hanuirure ypaBHEHHS PEakLWi NONYYeHHs smop-OyTHIOBO-
TO CIIMPTA: &) U3 ranoreHaikada; ) U3 aikeHa.

Kakue npoaykTe! 06pa3yOTca NpH BHYTPHMOAEKYAHPHOR
HETHAPATALHE CIeAYIOUHY COeHHEHHI:
a) CH;—CH,—CH—CH,0OH

| CH,
6) CH,—CHOH—CH,—CH,—CH, ?
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9. Harmmmuumte ypaBHEeHHA peakU i MEXMOMEKYIAPHOA H BHYT-
PUMONEKYAAPHON ACIHAPATALHN H,-OYTHAOBROTO CITHPTA.
10. Hanuiinre ypaBHeHHWs peakuMi OKWCIEHHS BTOPHYHOrO Oy-
THJIOBOTO cO¥ipTa H 2-MeTHnOyTaHona-1.
11. HamuiiuTe ypaBHEeHHA PeakUHil KaTamUTHYECKOro AeTHApH-

POBAHUSA CIeAYICUIHUX CHIHPTOB: CHS

a) CH,—CH,—CH, 6) CH,—C—CH,
|
OH CH, OH

| | 1
CH, OH CH, OH CH,

Ha3zosrTe cOMDTH [0 MEXIYHApPOIHOH HOMEHKIATYpE.

12. HamumrnTe ypaBHeHWsd peakUHil AOMYYeHHA CIeAYIOUIHX
npocThiX 3¢UAPOR: &) METHNFTHIOBOIO; 6) 3THANPONHIOBO-
ro; B) MOHORTHAOBOTO 2(Hpa ATHICHIIHKOI.

13, Hanuinpre crpyKTypHBIe $OPMYAR! CIOXHBIX 3¢dupos, obpa-
3YVIOLIHXCA M3. @) YKCYCHOU KHCIOTHL M MPOIMAHoNa-2; 6) yK-
CYCHOM KMCJOTE H NPOIaHo/a-1; B) MyPABRMHOH KHUCHOTEHL
HCQOOH w sranona. Hazoeure cnoxuuie >dupsl.

14. Ilpu B3auMomeHCTBAM METAHOMA C CEPHOM KHCIOTOI B COOT-
Homennn CH;0H : H,S0O, = 1 Monb : 1 Moas obpasyercs
KHCHRIE CToXHEN 3¢dup, a 8 coorHowennn CH;0H : H,80, =
= 2 MOk : 1 MONbE — cpenHHi cACGKHHM 30Hp. BenroMuure
B Ka4eCTBE AHAIOTA NMOHATUA <KHCABIC M CPEAHKE CONMH» N Ha-
NHIIHTE YPaBHEHNS COOTBETCTRYIOINUX PeakuHii.

15. Hanuumte ypasHeHHS peakliHi TONYYeHHs 3 nponadona-1;
a) mpomaHona-2; 6) 1,2-Auxxoprponaxa; B} NponaHgHoO-
na-1,2. )

16. Hanumnte ypaBHeHHUs peakuu# npomanona-l: a) ¢ Na;
6} ¢ H,80, (xoxu.) npu 140°C; B) ¢ H,S0, (komi.} mpu 170°C;
r} ¢ CH,COOH.

Ha3oBHTe NMPOAYKTEL 3THX peakiii. )

17, HanumuMre ¥ Ha30BHUTE II0 MeXIYHAPOAHOH HOMEHKIATYpE

COtMHHEHHS, 00PA3YIOINECH B Pe3yAETATe CISAYKIUIHX TIpe-

BPalleHHi:
+KOH (caupt. p-p) +HI
a) CH3"“"CH""“CH2"’_CHII —— X1 ——
|
CH,
X2+K0H (CHHBT. P-p) X, +KMnO, (paz6. p-p) X4
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+HI +KOH (caupt. p-p)
6) CH,—CH,—CH,0H —— X, —

+H,S0, . +H,0 Cu, r +H,, Ni
X, > X, » X, » X, >

»>

18. Hanuuure ypaBHeHMs peakKLni, ¢ MOMOILLID KOTOPHIX MOX-
HO OCYIIECTBHUTE CNEdYIOUIHE TIpeBpalileHHs:

C6H1206-_) CszoH"—) CQHSCI—) C2H50H"—) H—C

™ 0—CH;

19, Mpy KOMHYECTREHHOH MEXMONCKYNAPHON HeTHAPATALHH
CMecH ABYX OAHOATOMHEBIX CIIHDPTOB HEHIBECTHOTQ CTPOEHHA
BEIZeIWN0CE 10,8 I Boget ¥ 00pasoBatock 36 r cMeCH Tpex opra-
HHUECKHX COSTHHEHHH B PABHBIX MOMAPHEIX COOTHOIIEHHSX
¥ NPHMHAAIEXKAUMX K OZHOMY M TOMY X& KJIacCy OpraHu4ec-
KHX cocqHHeHHH. KakoBo cTpoeHHe HCXOIHBIX CIIMPTOB?

20. CMech mepBHIX IBYX WIEHOE TOMOJIOTHYECKOTO Psijga OTHO-
ATOMHHIX cTupTOB ofpaboTanu MeTAINYECKHUM HATPHEM,
[IpA 5ToM BHImemwioch 8,96 5 rasa (H. ¥.), a IpH B3auMOJIEH-
CTBUM TaXOT¢ XK€ KOMHYECTBA CMECH CIIUPTOB ¢ OPOMOBOLO-
POIHOH KHCHOTON 0bpaloBagock 78,8 r cMecH nByxX GpoMHC-
THIX &IKITOB. OTNpeenuTs KOMMYECTBEHHBIN COCTaB HCXOAHOM
CMECH CITHpPTOB B rpaMmax.

Teer Ne 18
no TeMe: «COAPTRI»
(Yucno npaguavtnlx omeemog — 13)

Bapnanr I
1. Kakne 13 clIeoyiomHx BEHIECTB SRISAIOTCH IPEAESIEHBIMY
OTHOATOMHBIMH CITHPTAMHA? OH
@® H,C—-CH-CH, ®
‘ Q
H,C—CH--CH,0H
(CH3)3C"‘"CH2—CH20H CH3
I
|
CH,;
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2. Kaxkue i3 yKasaHHLIX COeTUHCHIH ABISIOTCH u3oMepamMu?
@ CH;—CH,—CH,—CH,—OH

® CH;—CH,~CH—CH,
O CH,
OH |
CH,—CH,—CH—CH,0H ® CH,~C—0OH

|
CH; OH CH,

|
@ H,C — C — CH,
l |
OH OH OH
3. Kax HazbiBaeTcd CIIMPT CAEMYIOLIETO CTPOCHUS:
CH,—-CH—-CH—-CH,—CH; ?

’ | |
CH, CH,—OH

2-M30MpOTIHASYTaHO
2-MeTHATeKCAHON- 3
2,3-TIMeTHANIEHTAHON-3
renTaHon-1
3-meTmi-2-5>TunbyraHon- 1

8686

4, HaiimpuTe cpedn MPHBEASHHBIX CTPYKTYPHBIX (hopMyn
gopMyny 2,2,3,4-TeTpaMeTRINIEHTaHONA-3:
CH;,

® H3C—CH—|C—CH—CH2——OH
CH, ém (I2H3
CH, CH, CH, CH, CH, CH,
® H3C—C—CH—(12—CH3 H_,,C—’CH—C‘l ~ C—CH,

| I |
CH, OH OH CH,
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CH, CH; CH, 'CH, CH,

|1 .

@© H,C~C — C — C—CH,@H,C~CH,—CH~C — C—CH,
o] ' L1
CH, OH CH, CH, OH CH,

5. Kakue U3 yKasaHHBIX PEarcHTOB H YCJIOBMI H B KaKoOMH
MOCIEeIOBATCIBHOCTH HYXXHO MCII0J1b30BaTh, YTOOH OCYyIIe-
CTBHUTB CIIEOYIOLIHE MPCBPALlICHH AL

C2H4 — CszBr —r CszOH g Csz"‘“‘O"‘Czl'IS?
@ HBr,HY,r ® Br,Fer

® NaOH (cnupropmit p-p) @ H,0, OH, ¢°
® 140°C, H2504 (KOHH.)

6. TIIpn B3aMMONEIICTBHM KAKHX BELIECTB MOXHO MOMY4YHTh
CHENYIOHIEE BEMIECTBO:

CH,—0O—Na @  mpomad
| (®  nmuepuH
CH—O—Na ? HATpUH
| @©  xnopum Hatpud
CH,—O—Na @  mmKIOreKcaH
Bapunanr I1 _
1. Kakue M3 CREIVIONIMX BEILECTR UMEIOT 0G1Iyi0 dopMyy |
C,H,,.,OH?
CH, CH, CH,
| P
@ CH,;—CH—C~CH,; ® HC =C—C—CH~—CH,
| ' I
CH, OH OH
CH, CH;

||
CH3‘—C“"‘CH_CH2—CH3
|
OH
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@ CH,
| CH—OH
(|3H2~OH
2. Kaxde ¥3 yKa3aHHBIX COeIWHEHHI ABNTIOTCH M30MEpaMu?
CH,
@ HJCWCHZ—CH—E—CHZ-Cﬂs
(l)H OH
® CH,—CH,—CH—CH,—CH,—0OH

|
CH,

o
CH,—CH,—C—CH,—CH,
5

OH
(® CH,;—CH,—CH,—~CH~CH—CH,
bH CH,
@ CH,—CH,—CH—CH—CH,
b Ln,

3. Kak Ha3eBaeTCs COUPT CNeAYIOLIero CTPOSHKA:

CH, N 2. 3-ImMMeTHATIEHTAHON -2
| ® 2-MeTun-3-ammnGyraHon-2
CH3'—CH—‘C"—CH3 ? 2,3—,[[HM€THJ]6yTaHOJ1-2
| , ) 2,4-AIUMeTHATIEH TAHO-4
C,H, OH @ 4,4- RMMETHATIEHTAHON -2

590



4. Haiimute cpeny NMPUBENEHHBIX CTPYKTYPHEIX dopMyn
dopmyny 2,7-maMeTiioKTananona-4,5:

@® H,C~CH—CH,~CH—CH,—CH,—CH~—CH,
| |

é‘,H3 OH CH,

® H;C—CH—CH,—CH-CH—CH,~CH~—CH,
R )
CH, CH,

I
H,C—CH,—CH,—CH—C—CH,—CH—CH,—0H
i
OH CH,
OH

|
® H,C—CH-CH,—C—CH,~CH,—CH,
I _

I

® H;,C—CH—CH—CH—CH—CH—CH,—CH,

S N
OH CH, OH CH, OH

5. Kakve H3 yKa3aHHbiX PEAreHTOB M YCAOBHIA U B XKakout
MOCTIEAOBATENBLHOCTH HYXKHO MCIONB30BaTh, YTOOE! OCYIIe-

CTBHTE CACOYIOLINE NIPCBPAILCHWA!

/O '/0
CH, - H-C — CH;0H - CH; —C ?
“H S ocH,
& O0,r ® Oy, kar, ¢
H,0 ©  H, Ni, r

@ CH;COOH, kouu. H,SO,, ¢°

6. TIpH B3aUMOECTBMM KAKIX BELICCTB MOXHO TIONYYHTE

CIIENYIOLIES BEIECTRO:
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y
CH,—0—-C 7 @  okcua ymepona (IV)
S cH
3 ®  MertaHon
O
CH—0—C 7 9 ITHLIEPHH
h CH, @  ykcycHas KMcioTa
E O
&
N CH,

§ 16.2. ®enonnt

® Denoiwt — 3710 NPOU3BOIHBIE APOMATHUECKHX YIIEBOROPO/IOB,
coaepxanue oAy MM HECKOMbKO MMAPOKCHIALHBIX TPYIN Yy
aToMoB yriepoaa 6en301bLHOro KoAbuA.

{Cpasaure nonoxenue OH-rpynn B Mostekynax dedom0B 1
APOMATUYECKMX CIIHPTOR.)

®eHOTBI
v
OnHoaToMubie JByxaTomusie Tpexaromusie
{apenons1 ArOH, rme {apeHIHOMET) (apeHTPHOIIBY)

Ar — apHa, T e. 0GHO-
BanenTHHIA pagukan

OH
apoMaruueckore YB) OH OH
" A of

@ OH OH

HomeHknaTypa u H3oMepus

Bo3aMoXHBI JBa THI1a H3OMEDHHT M30MEPHA TTONOXCHHNA 33~
MecTHTeei B GeH30ILHOM KONbLEe U H30MepHa GOKOBOH LieltH
(cTpocHMA aJIKUNBHOTO pafvKana 1 yucia paJuKaloB).

MHorue (heHOMR UMEIOT TPUBHAIBHBIE HA3BAHHA,
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Ipocmeliwue odHoamoMHbte henonst: OH

CsH,OH ®enon (runpoxcubenson)
CH,C,H,OH — Kpesonsl (MeTundeHOIE, THIPOKCHTOIYOME)

o e ¢o
‘ CH, CH
. 3

o-Kpeson M-Kpeson n-Kpezon
(o-THIPOKCHTONYON) (m-rmpoxcuTOnyosr)  (A-rMAPOKCHTONLYON)

Hpocmeiiwue ogyxamomuvie geroant:

CsH,(OH), — nurnapoKcuBeH30/5L

OH OH OH

ot QL @
OH

OB

Hupoxatexnu Pesopina Tinpoxuron
(1,2-nqurunpokcu- (1,3-avrampoKcu- (1,4-nursapokcn-
Gerson) Genson) Genson)

B pycckoit xumuieckoif THTepaType At 0D03HAYEHHS IPYI-
bl — OH 49acTo HCIIOAB3YETC BMECTO MIPHCTABKH «THAPOKCH»
MPHCTABKA «OKCH», YTO HE COBCEM MPABHIBHO, TaK Kak
“OKCH» ~— 3TO IIPOCTO KMCIOPOIL

DeKTpOHHOE CTPOCHHE

DeHOoIIEI IIPeICTABIAIOT COGOM NOASPHEIE CoeTUHEHHs (TH-
MONA}). BeH30AbHOE KOJIBIIO ABIAETCH OTPHUATEILHEIM KOHIIOM
munons, rpynna — OH — monoxurensHbIM, JUNOTBHBIA MO-
MEHT HAIIPaBleH B CTOPOHY 6EH30J§I>HOF0 KOMAbLIA:

+
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Kaxk useectho (cM. § 9.8), runpoxeuabHasg rpynna —OH
siBiseTcs 3aMectuTeieM [ pona, 1. €. OHA cIOCOOCTBYET NOBLI-
LIEANIO NMEKTPOHHON [JIOTHOCTH B GeH3I0BHOM Koablie (oco-
GeHHO B 0pmo- 0 Hapa-TIONOXKEHHSIX). DT0 00YC/I0BACHO TEM, UTO
ONIHA M3 HEeMONg/IeHHLIX ap 37eKTPOHOB atoMa Kuciaopona OH-
IPYTINBL BCTYIIACT B COTIPAXEHHE C A-CHCTEMOMH GEH30NLHOIO
kKousipla. CMellieHVe HeMoneneHHOM Nappl INeKTPOHOB aToMa
KHCAOPOJA B CTOPOHY §€H30NBHOTO KOJIBLIA IIPHBOANT K YBE-
JIHYEHHIO MTOIAPHOCTH cBia3u O—H.

TaxmM 06pazoM, HMeeT MECTC B3aMHOE BIMSHNUE aTOMOB H
ATOMHBIX TPYIITl B MONeKyJe QeHoMa. JTO B3IaHMHOE BIHIHNE
OTpaXaercs Ha cBoiicTBax deHOMA.

Bo-niepBLIX, 0BLILIAETCS CIIOCOOHOCTD K 3aMEIIe HHUIO aTO-
MOB BOAOPOAA B 0- M H-TIONOXCHHAX 0eH30IRHOTO Allpa, A B
PE3YNRTATE peakuuii 3aMelicHUs 00BMHO 00pasyioTCs TpH3a-
MecHIeHHBIE TIPOM3BOIHBIE QeHoMa (CM. HIXKE),

Bo-BropsIx, yBenuieHue nonapHocTH cesasu O—H mox neii-
CTBHeM GEH3O0NBHOTO SIpa M TFOSIBICHME NOCTATOYHO GONBILIOTO
IMONOXUTERLHOTO 3apsia HAa ATOME BOOPOMA IIPHBOAHT K TOMY,
4T0 MOJIeKYAB eHO0a TUCCOLHHAPYIOT B BOOHBIX PACTBOPaX 1O
KHCJIOTHOMY THITY:

5 &

O« H (O
—_—
O = O +»
DenonsT-voH

Deron ABIESETCS caa0oil KucHoTOM, B 3F0M COCTOHT IMIapHoe
OTIH4Me (PEHORAB OF CIIMPTOB, KOTOPLIE, KAK OhilO paccMOTpe-
HOB npenbmymeﬁ TEME, ABASKOTCA HCE)J-IEKTPO.F[HTE[MH.

Duzuneckue ceolicmsa

BolmHCTEC 0AHOATOMBED( (bCHOJIOB HPH HOPMAABHEIX YC-

JIOBASX APEACTARTAIT coboH DecHBeTHEIE KPHUCTANNHIYCCKUE Be-
LIeCTRA ¢ HEBRICOKOH TEMTICPATYPOil MHABICHHS U XapaKTePHBIM
samaxom. PeHoTE MAnopaCcTBOPUMEI B BOJIE, XOPOLLIO PACTRODSI~
I0TCA B OpPTAHUMECKHX DACTBOPUTEISTX, TOKCHYHDBI, TIPU XpaHe-
HMH HA BO3AYXE NMOCTETIEHHO TEMHEIOT B PE3YNBTaTe OKMCIEHKS.

Penon C,H;OH (xapBonosas kucrora) — becliBeTHOE KpH-
CTANIMYeCKOe BEIIECTRO, £, =43°C, £, = 182°C, Ha Bo3-
JIVXe OKMCNAETCA U CTAHOBHTCH PO30BbIM, NPH 0BbIYHOM TeM-
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NEPaTyPe OrPaHHYCeHHO PACTBOPHM B BOME, Boiie 66°C cMmem-
BAETCA C BOTOM B MOOHIX COOTHOICHUAX. DeHOT — TOKCHIHOE
BELLECTRO, BLIZRIBAET (OKOI'M KOXH, ABISETCS AHTUCEITTHKOM.

XpmavecKne caoiicTBa

XuMuueckue cpotictsa heHoNOB 06YCIOBIEHB! HATMYHEM B
HX MOTeKyNax SyHKUHoHaIbHOH rpynnsl — OH M 6eu3onbHO-
IO KONBIIA.

1. Peaxuuu ¢ ynacmuem udpoKkcuabrodi zpynnsl
Kucromnsie ceoiicmea

1) Ouccouuanus B BOAHLIX PACTBOpax ¢ oOpazoBaHUeM
(DEHOIAT-HOHOB W HOHOB BOAOPO/A (CM. BBILIE).

2) BzanmozeiicTBHe CO LIETIOYaMH C 06pa30BaHHeM tdheno-
JIATOB (OTHHIAE OT STHIPTOB):

OH ONa

+Na0H~———> + HO

DeHoNAT HaTpUA

3) BaaumoneHcTBie ¢ AaKTHUBHEIMU METAIIAMH € 00pa30Ba-
HUCM (EHOIATOR (CXOHCTBO CO CHMPTAMH):

OH OK

2 + QK — 2 + H,T
@eHoNAT Kanua

O0pazyiInuecs B pesyasTaTe peaknui 2y u 3} theHonatsl
JIETKO paznaraioTcs Npu geiicTBun xucnot. Haxe Takas caa-
Gas KMCIOTA, KaK YTONbHAS, BBITECHAET (DeHON U3 (heHOIATOB
(cnemoBaTedbHO, (PeHOa — elle Donee ¢cyadasg KHCA0TA, 4eM
YrofbHAA):

Na OH
+ HO + CO, — @ + NaHCO,

Y
H,CO, '
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DeHONATHI KCITOIL3YIOTCS B KAYECTBE HCXONHEIX BEHIECTS
IUTS TIOAYMEHMA TIPOCTHIX H CJIOXKHEBIX 3dHpoB dheHONa:

ONa OCH,CH,

@ + CH,CH,Br —— @ + NabBr

BpoMaTaH Stundenunosuit adup
(npocToit >pup)

ONa O-—C

@ + CH3~C s @ “CH, + NaCl

PenpnaieTar,
deHmIoBLIA atdbup yxcycHoi
KUCOTHI (CNOXHBLHA 3dhup)

1L Peaxyuu c ynacmuem 0eH304bH020 KOALYA

Aue'mnxnopun

1. Peaxyuu 3amemenun

Peaxiiy samernenns B 6eH30IBHOM KONbile heHONOB IMpo-
TEKA4IOT Jierye, YeM ¥ GeH3ona, u B Donee MATKHX yCIOBMIX.
1) IanorenupoBanue

OH Cl _
2@ + 20, — @’ @
—2HC1

o-XnopdeHon
-Xnopcbeuon

OcoBeHHO JerKo POHCXOIUT GPOMHPOBAHHE B BOIHEIX pa-
CTBODaXx, TIpH 3TOM cpasy obpasyercd 2, 4, 6-rpubpomdeHo:

OH

: - OH
Br. Br
O+ w — -
(H,0)
Br

2.4,6-TpuBpoMpenon
(Genniit ocagok)
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2) HutporaHue

OH H
H,50, O;N NG,
© + 3HONO, =, + 3H,0
KOHL,
NO,
2,4,6-TpunurpodeHor,
M KPUHOBAH KHCIOTR
{(xkenToe KpHCTaLINye-
CKOS B3PBIBYATOS Belie-
CTBO)}
3) Cynppupopanue

CooTHoLIEHNE 0- U #-M30MEPOB OTIPENSIASTCH TeMIIepaTypoi
peaKkiMH; IpyY KOMHATHO! TeMIlepaType B OCHOBHOM 00pasyeTcst
o-denoncynbdokucnora, npu ¢ = 100°C — napa-nsomep.

OH

2 @ + 2H,50,—

t° KOMH.
S

L

t* = 100°

2. Peaxyuu npucoedunenus

Tiopuporanve

©+3H2

III. Kavecmeennuie peakuun na genoant

H SO.H o-Pexoncynndo-
3 KM¢ToTa (2-THapo-
+ H,0  kcubensomcyns-
doxucnora)
OH
r-Qeoacynndo-
+ H,0 Kucnora (4-ruapo-
xcHbeH30ICYAb-
droxHcaoTa)
S0,H
OH
—
150°C, P
uxnorexcaHon

B BOmHBIX pacTBOpax OXHOATOMHBIE (DeHONBI B3aMMOJek-
cTBY1OT ¢ Xnopuiom xKenesa (I11) FeCl, c o6pasosanneM KoMI-
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JeKCHbBIX (DEHOMATOB, KOTOPbIE UMEIOT (PMOIETOBYIO OKPAcKy;
OKpacka UCYe3aeT [ocne NpudapneHs CHIIBHOK KHCTOTHI,

Cuocods mosyuenan

1. M3 kaMeHHOYTONBHOK CMOITHI,

KaMeHHOYTONBHYIO CMOITY, COIEPKAILIYIO B KAYeCTRE OTHO-
I'0 U3 KOMIIOHEHTOB (PeHO, 00pabaThIBAlOT BHAYATE PACTEOPOM
wenour {06pasyores GEeHOIATE), a 3aTeM — KUCIOTORH:

CsH;OH + NaOH — C,H;ONa + H,0
DeHoNAT HATPHA
(TpOMEXYTOTHBIA TIPOAYKT)

CGHSONB. + sto — C5H50H + NaHSO

Qenon

2. CrimaBieHMe coneil apeHCyTR(MOKHCIOT CO BICJIOYBIO:
SO;Na . OH

' 300°C
@ + NaOH —— @ + Na,SO0,

3. BzauMoneiicteue PMOTBHHDOHSBOI[HBIX apOMaTHYECKHX
¥B co menoyamu:

. Ct OH
300°C, P
@ + NaOH ~Ca @ + NaCl
8—10%-ii p-
Xnopﬁeriaon{ %-#p-p)

HIIH C BOJMHBIM [1apOM;

Cl OH
450—500"C
+ H,0 — + HCI
ALO,

{ap)

4. KymoanHebIi ciocod.

B KauecTBe UCXOMHOTO ChIPhA HCHOAL3YIOT OeH301 U IIpo-
MIWIEH, U3 KOTOPLIX NOJIY4A10T U3ONPOrIMOeH30M (KyMO), TTox-
BEPraloIuMiics JansHeH UM TpeBpalleHUsIM:
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CH,
|

AICH, C—H .o,
+ CH,—CH=CH, —— | —_—
CH KatT,
Benszon Tlponew Kymon 3 110—-130°C
CH;
1
C-0—OH _ OH
—_— @I —— ©+ CH,—C—CH,
CH, H,0 I
TaponepokcHs DeHon O
KyMona AueToH

B pesynpraTe 9THX MPOLIECCOB TONYYAIOT JABa LEHHBIX ITPO-
IykTa — (beHON H alleToH.

Iipumenenne genona
CHHTETHYCCKIE -—l AHTHCENTHK —
CMOJIET ¥ TITAcT- 3--5%-i pacTsop
MacCChl C,H,OH MCIIONL3YETCA A5
Ze3suHeKIHA
Kpacutenu ' Cuures nexap-
| CTEEHHBIX TIDE-
naparos
Y
BapriBuaTeie BeILecTEA

Bonpocs: 048 xormpoan

o

. Yto Taxkoe teHonn? Yem ¢eHONB OTAHYATCA OT apOMaTH-
YeCKMX CIHPTOB 10 XMMHYECKOMY CTPOSHHIQ?

. Kax xnaccuduunpyior dbenonsi?

. Kakue Tunsl H3oMepusi BO3MOXHE 118 denonos?

. [IpuBegUTe NPHMepsl OGHO- H ABYXATOMHEIX (DeHOIOB,

o b2
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5. ObGbscHUTE B3aUMHOE BAIHMAHUE ATOMOB B MOJMEKYIe deHona.
Yem oTnuuaioTcd HeHOIs OT CNUPTOB IO cBOMHCTBaM?

6. B xakux peakiHAX NPOSBISIOTCA CNabOKHCAOTHEIE CBOMCTBA
tbenona?

7. Kakue peaklliM XapakTepHsl L5l 6EH30MBHOIO SAPA B MOJIe-
Kyne ¢heHos1a?

8. Kakumu crocoBaMu MOXHO 1tonyyaTh GeHoIb?

Jadauu v ynpawcuenus 048 CAMOCMORMeAbHoU pabomy

1. HazosuTe chaeayioliye coeHHEHH:

OH OH '
OH ¢H C,H;
a) 6) B) @

CH(CH,), CH,

OH CH,OH HO—CH-CH,
I©\ 11) @ E)
fo) OH ' t

Kakne M3 9THX COeIHHEHMI OTHOCATCH K (beHONAM H KaKHe -
K apoMaTHYECKHM CIHpPTAM?

2. Hamuuure cTPYKTYpHBIE (GOPMYIB N30MepHBIX q)eHonos H
apoMaTudeckux cruptor cocraga CH, O

3. Hanuerte CTPYKTYPHBIC (POPMYIEL CNEAYIOUNAX COCOHHEHMIT
a) n-uurtpoderon; 6) m-6pombenon; B} o-Kpeson; 1} 1-derm-
nponagon-1; a) 2,6-gumernndeson; ) 1,2, 4-TpUriIpOKCH-
GeH30M;, X) TMAPOXHHOH.

4. Hanuiupre YpaBHeHHs peaklHil IeNOUHOTo THAPOIU3aA che-
AYIOINHMX COCAMHEHW: a) xnopdeH3on; 6) o-HUTPOXAOpPOEH-
301; B) 2,4,6-TpuHATpOXiIopOerzon. Hajosute NIpONyKTH pe-
AKLHHA. )

5. Hanmnurure ypaBHEHHA peaKiMil onydyeHHS NHKPHHOBOHN
KHCIOTE M3 BeH3oMa,

6. Hamuinume ypaBHeHMA peaXuuil caeayolMX IpeppaiieHHii:

Cl__ OH
a) CH,—(CH,)—CH, ->O—>© @
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OH

6) CaC, — C,H, = CH, — C,H,Br — C;H,0H— /@
HO,S

OH

. 0—0—0—

NG,
COONa

SO;H

O— O —Q O

Br Br
— O
Br

7. HanmHIuHTe ypaBHeHHA DeAKLHI IMONYyYeHHd H3 GeH30MA:
a) TUPOKATeXUHA; §) THIPOXMHOHA,

8. Hanuoure ypapHeHHS peakuuil nomydeHus M3 GeH307ma Cle-
OYIOmBX COCHHHEHMA: a) o-Kpedon; O) 2,6-quHHTpodeHOT;
B) TpubpoMdeHon; r) MeTokcHben3on.

9. B tpex 1npobupkax naxouqarcs byTaHon-1, 3THAEHIIHKOML H
pacteop deHona B GeHzone, [Tpu moMoI# KakUxX XHMHYeEC~
KHX peaKIiHii MOXKHO PasiugMTh 3TH BellecTsa? Hanuvummre
YPaBHEHUS COOTBETCTBYIOUIHX PeaxLiHil,

10. Ha HeitTpanusaunpo cMecu deHoNa ¢ 3TAHONOM 3aTPATHIU
pacTBop 06veMoM 50 M ¢ mMaccoBol Joneit rMapokcHOa Ha-
tpua 18% n mrotHocTeo 1,2 r/Mi. Takas xe Macca cMecu
TMpopearvposana ¢ MeTANIMYESCKHM HaTpHeM Maccol 9,2 .
Onpepenute MaccoBble ZOaH GeHONA H 3TAHOAA B CMECH,

11. 14 r cMecH apOMATHYECKOIO YLAEBOAOPONA, ABASIOMETrOCH
romonoroM GeH3ona, ¥ denona obpaboTanu GpoOMHOH BONOI,
NpH 3TOM BeIDaNO 33,1 I ocagka {pacTBOPMMOCTRIO IIpenen-
peus). ONpeaeMnTs CTPYKTYPHYIO QOPMYJlY apOMATHYECKOTC

VYIIeBOAOPONAA, €CIIH M3BECTHO, YTO €r0 B MCXOMHOM cMecH
Haxonunocst 0,05 mone.

SO3Na
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8 10.3. Anbaernapl

ATBIeruapl ABRATCA TIPECTABHTENAMH KapBOHHABHBIX
COEIMHEHHH.

@ KapOounibHbIe CoemMHeHAA (OKCOCOeTHHERAA) — 3TO NPOH3-

BomHbIe Y B, comepkaie B MoeKyle KapOOHWIBHYIO TPyIny
>C=0.

OkcocoemHeHug
Anbreruast \ KetoHb

RH{C+H RHC|F R
| I
0 0

R = npenenbuble, HenpemeabHye R R’ = NpemensHEIE, HEpe-

MM 2DOMATHYCCKHE YB panuKaibl  pepnHpie AW apoMaTHHECKHe
(KaK MCKNIOUEHHE: ATOM BOXOPOAA VB pagHKamebL

- H).
O
: V4
Ipymna — C , BXOIALAS B COCTaB ANLIACTHIOB, Ha3bIBa~
“H
eTCA ANbAeTHIHONH TPYImoLi.

@ Anbjperuhl - 3TO OPraHNYECKNe COLTMHERUN, MOIEKYAL! KO-
TOPRIX COACPHKAT ANBACTHIHYIO TpyImy, CBA3AHHY1O C ymeno-
JOPOTHBMIM PANHKAIOM,

B 3aBMCHIMOCTH OT XapaKTepa YIJIeBOAOPOIHOro palHKaia,

CBS3AHHOTO C ANBISTHIHON IPYNITOH, aJbIeTMIbl PA3IEIISIOT-
Cfl HA TIpeneabHbIE, HETPSAETbHEIE H APOMATHYCCKITE,
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Qomas opMyna | Knace amaernios IprMepr
//0 TpenensHuie e
C,H . —C {naceunenusie} JH — C\ MeTanans
\H H
(n:0) #0
CH; ~CH, - C\ Hponasans
H
P 0 Henpeaensnrie 20
C,H,,.,—C (neHachmendbe) |CH, = CH - C\ Nponexans
\H H (akponewn)
(n>2)
P //0
C,H;,_;—C HC=C-C [ponuHae
N H (mpomapriwIeBsit
n>2 SNBIETHI)
e P 0 ApoMaTHYecKKe C,;,O 5 -
- CH30HHEI
NH ©f M amKIeTH
{Gen3amnaernm)

TIPEJEJLHHIE (HACHIIIEHHHE) ATHAETWA b

i
CRHZJH-I - C

o

=0

“H

ToMoorHecKuii psx

Ha3panue ansaernaa
n ®opmyra anpaeruaa 110 MeKIyHApOoI- ]
HOll HoMenKna- | TpuBMaibHOE
TYpE
1 2 3 4
20 MypaBsUHEH
0 JH-C MeTtaHans ANKIETHT
b H (bopManbaerun)
40 YKeycHBI
1 |CH;—C BTaHans ANBAeTHL
N H (Alle TAJTRIIETH L}
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I 2 ' 3 4
//0 TIponoHOBLLH
2 C1H5—-C\ ITponanans
ATTHIET
H
O M .
3 CH;'— (CHJ_)z — ByTaHa.HI: ACIAMEIL
ANBOETHL
H
o Basepua 161
4 |CH,~ (CH,);— [eHTanans ATCPUAHOBE
ANEIETH
H
#° KanpoHoBriii
5 |CH,— (CH,), - Texcanans P
- anpierns

Homengnatypa o nsomMepHs

Haspanue anpoeruaa 1o MeXAyHapomrHOd HOMEHKIATYpe
oDpa3syeTcsa OT Ha3BaHUA COOTBETCTBYIOLIETO alKaHa C TAKMM
XK YUCTIOM aTOMOB YTAepoXa ¢ RobHaBIcHUMEM OKOHYAHNA ~dAdb.
HyMepamuio yrinepoaHoH HENKY HaYHHAT OT aToMa YIICPO/A
AIBACTHAHOMU IPYTIEL

Hazsanue gavdecuda

no MesxcdyHapooroi
HOMeHmamype

HarnpuMep:

6
CH,—

= Hazeanue aaxana + Oxowuanue -ags

5 4 3 2 /0
CH,—CH,—CH—CH,—C
l “H
CH,
E-QIVGTHHFCKcaHH_JIE

B npenenax knacca anbieruaoB BOIMOKEH TONBKO OIUH BPI,I[
HIOMEPHY — M30OMEPUS YTACPONHOH 1enn,
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0O
#
C3H7‘-'C

{2 uzomepa)

O
8] Ve
4 3 2 gy CH,—CH—C
CH,~CH,—CH,—C | N
~ H
H CH,
H-ByTaHanb 2-Metunnponasans
(MACATHEIA AJTBACTHA) (M3oMacAsTHEE aANBIerum)
AJBIeruabl U30MEPHEI KETOHAM:
C,H,0
O
Y CH,—C—CH,
CH,—CH,—C !
\H 0
’ TIponanon
HNponanais (AHMETHAKETOH, ALETOH)
DNEKTPOHAOE CTPOECHHE
5+ /“‘ 8-
uo't

ATOM yriIepoia KapSOHHIEHOM IPYNIIH sp7-rHOpUIM3oBaH,
HO3TOMY ATOMEI, KOTOPHIE HENOCPEACTBEHHO CBA3AHMI C HUM
(aToMBL: «O», «H», «C»), HaxomzaTca B OOHOM IUIOCKOCTH,

AToM yriepona KapGOHWIBEHOM IPYNIEI COEMUHEH C ATOMOM
KHCJIOpona ABOHHOM CBA3BIO, KOTOpasi COCTOMT U3 O- ¥ -CBsi-
3. DICKTPOHDL A-CBSI3H CMEIISHEE B CTOPOHY GoJiee 3eKTpo-
OTPULATENLHOTO aTOMa KHCIopona. B pesynerate aroM «O»
MMeeT YacTHYHEBIR OTPUNATEAbHBIHA 3apag &, a aroMm «C» —
Y3CTHYHBIH NONOXHUTENbHbI 3apan &',
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MOuzmeckue CROCTBA

/0 0 0] O /0
H—c\/ CHJ—C\/ QHS—C\// CHHI,—C\/ CpHa—C 7.
H H H H
e ——? ~ J e —
Taz Kugxocry Teeprawie
BElLUECTRA

-
-

1" KUNeHAI YBENHYHBAKWTCA

- Husiue ansaerdabl MMEIOT pesKiil 3anax, BeICUIHE aibie-
ruibl, cogepxaiine 8—12 aToMoB «C», — IYIUIMCTHIC BELIECTBA.
Autbernasl ¢ 1—3 aroMamu «C» XOPOLIIO PACTBOPAIOTCS B BOIE,
C YBEJIMUEHUEM YHCTIA aTOMOB «C» pacTBOPHMOCTh YMeHBILIA-
ercd. Bee anpierunbl pacTBOPSIOTCS B OPIaHWYECKHX PACTBO-
PUTEIAX.

AJBAETUNEL PA3APANAIOT CIU3HCTRIE 00OOYKH I71a3 M BepX-
HUX ABIXATeNbHbIX YTei, BDEAHO RIMIIOT HA HEPBHYIO CHCTEMY.

XuMH4eckHe cBoiicTBa

AJNBIeTHABL — OfAVH U3 Hauboee peaKIHOHHOCIIOCOOHBIX
KJIACCOB OpTaHHUECKMX COSTMHEHMIA, 4TO CBIA3aHO ¢ HATHIHEM
B MIX MOJIEKYJIaX BLICOKOTIONAPHIOBAHHON KapOOHUILHOI TPy~
sl >C=0,

A anpoeruioB XapakKTepHbl peaxilH HpUCOeanHeHNA,
OKHCJIEHHS, HOJIMMEPH3AINH Vi NOTHKOHICHCAIMH,

1 Peaxunu npucoedunenus

8'}';' /O_H
H X —— R-C —H
|\H | X

1. Tudpuposanue (eoccmarosnenue) ¢ 0OpPa30OBaHHEM IIEPBHY-
HbIx cnupros RCH,0H

N®, cnon

Mertanans Meranon
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O

4 Ni (Pt)
CH3— C + Hz —— CH3—CH20H
“H
BTaHanb BraHon

2. Hpucoedurenie cnpmog ¢ 06pasoBarueM MonyaleTane

R-—-CH—-OR’

|
OH

Tpu B3auMoOnEHCTEIH ATBISTHIOB CO CITHPTAMYU O0DA3YIOT-
Cq ToyaileTanu:

CH 5— ™~ CH OC,H: [Ilonyane-

3\?=%+CH0;M3\C/ P8 raneme
2X15 -—

H/ u H/ \@ / THAPOKCUN

1-Drokcustanon-1
(IToJTyaueTans)

TinpoKcUIbHAS Ipyina noiyaleTalcH (AoTyalleTanbHBIH
THEPOKCHI) OYeHb PeaKIIHOHHOCIIOCODHA.,

B npucyrcTeMM KaTanusaropa ~ xnoposonopona HCl u mpu
H36bITKe crpTa ob6pasyiorca anetan RCH(OR"),:

CH;\ ,OCH; .. CH, ,OCH
Sne R GHOQH— C + H,0
H™ OH | J H OGH;

1,1-IusToxcHaTan
(aueranb)

3. Hpucoedunenue eudpocynvguma nampus NaHSO, c obpa-
30BaHWEeM MMIPOCYABGUTHHIX HPOHU3BOIHBIX AJIbIETHIOB!

CHy 8+ 0— + - CH;,  OH
ctb + HSONa——> C
H ' H” “SO,Na
TuapocynsdurHoe

NPpOU3IBCAHCE DTaHAIA
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DToi peaKuHeu YaCTO MOJIb3YIOTCA OIS BEIIEACHUA alble-
THOOE M3 CMecei MU C LHEIRIO X OUUCTKH.

Il. Peaxyuu oxucaennn

B Monexkynax anbIerMIcB aTOM yriepolda KapboHWIbHOM
TPYOILL, WMeIonmi W30BITOUHB NONOXWTSILHLN 3apal, npu-
TATUBAET K cebe anexTpous! ced3n C—H. Benenctere storo
aToM BoJcpona npHodperaet 6ONBLIVIO PEAKLIMOHHYIO AKTUB-
HOCTB, UTO MPOSBJIACTCS B CIIOCOGHOCTH ANbIeTHAOE K OKHC-
NeHnio. ANbNeTHIpl IEIKO OKHCISIOTCS 10 KAapOOHOBBIX KHC-
JIOT ¢ TEM Xe YHUCIOM YIIepOIHBIX AaTOMOB PasTUYHBIMHU
OKHMCIHTENAMU (CHIBbHBIE OKMcanTend: O, BO3AyXa, OAKUC-
nenHsli pactBop K,Cr,Q; umu KMnQ,; cnabele oxucnuTenu;
aMMMa4HEBIA pacTBOP okchaa cepebpa (1), wenouHoit pacTBop
cyabdara mean (1) n op.):

Peakivu ¢ aMMHAYHBIM PacTBOPOM oKcuaa cepebpa (I) u
IIEIOUHBIM PacTBOPOM cynb{ata Menu {11) asaswoTcs Kawe-
CTBCHHBIME PEAKIHAMHA HA ANBJETHIR,

1. Baaumodelicmaue ¢ aMMUGHHBIM PACMEOPOM OKCuda cepel-
pa (1) — «peaxung cepebpsIHOTO 3epKaar.

Oxcug cepetpa (1) oGpasyeTcsa B pe3yssTaTe B3aUMOAEit-
CTBHs HHTpara cepedpa,(1) ¢ NH,OH: :

2AgNO, + 2NH,0H — Ag,0 + 2NH,NO, + H,0;

O
7 t°, NH,OH v :
N AN
OCH
Dradans BraHeBad KWCIOTA
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MeTtannuueckoe cepeGpo 0CaXKIASTCH HA CTEHKAxX Mpobup-
KU B BHJIe TOHKOTO CIIOs1, 00pasyst 3epKanbHyIO MOBEPXHOCTD.

2. Bzaumoodeiicmaue c 2udpoxcudom medu (II)

Jnsi peaknuu MCIONB3YIOT CBEXENPUIOTOBJEeHHBIH
Cu{OH),, o6paszytourdiics NPy B3aMMOXeHCTBHH PACTBOPUMOH
coxu meay (H) co menoqsto:

CuSO, + 2NaOH = Cu(OH),l + Na,S0,
0 (rony6oii ocagox) o

//‘ 42 t° /
CH,—CH,—C  + 2Cu(OH), -» CH,—CH,—c~ +

II ~
pomaRatt “H +1 ]'Iponauonaa\ OH
+Cu,0! +2H,0 XHTOT
(KMpTIHYHO~

KPAacHEIA 0cagoK)

1II. Peaxuyuu nosumepusayuu
(XapaxkTepHb! LISl HH3IHX AIbIeTHI0B)

1. Juneiinas noaumepuzayus

TIpu HCrapeHHH WIH IIHTEIBHOM CTOSHUH pacTBopa Gop-
MAJIBIETHIA POUCXOAMT 00pPa3oBaHIE NOMKUMeEpa ¢ 1 = §—
—100 — napacopManpaeruaa:

H N H
n c=0 S0,  [cHo,
H e TTapadopManererun
{napadopm)

IMomumepysaiua Ge3B0aHOrO GopManbIeETHaa B IPUCYT-
CTBUH KaTaJNH3aTOpa — N¢HTaxapbonuna xenesa Fe(CO)s —
TIPMBOIMT K 0O6pa30BaHHI0 BEICOKOMONEKYIAPHOTO COCTHHEH IS
¢ n= 1000 — momudopManbiernaa (MOTHOKCUMETHIIEH,, TTOJTH -
METHJIEHOKCHI):

H N Fe(COQ), )
n , C=0 — [—CH,—0—],
H TomudopMansaerun
2. Hurauneckan noaumMepuzayus (MpUMEPUIRRUR, mempame-
puzayus) ' 4
TpnMep MeETaHaA NonydaeTCs NP MEePETOHKE NMOAKNUCIISH-
HOTO pacTsopa (hOpMaNbIeTHIa:

20. Xmmun o 609



B 0 0/ \0
3 H—-Cf ilip | |
H H,C CH,
N S
O
Tpunoxecan
(TPUOKCHMETIICH)

Yxcycunlii anbrerni offpaiyer UMKAMYECKUE TPUMED U TET-
paMep:
‘CH;

|
CH
VAN
0 o o
3 CH,— C\/ H,SO,(xoHu.Y

B CH,—CH CH-CH,
NS
(4]
Tpumep yrawana
(napanbaerim)

0

7
4 CH—C HSOukann) oy Oy CH—CH,
g ©°<0°C TN /

cH
CH,

TerpaMep 3TaHansg
(MeTanbICTHL)

1V. Peaxuuu noauxondencayul

PaHee Gbino AaHo onpejielieHHe peakLMil MOTHMepH3aliHK,
B 5T0i4 TeMe Mbl BIIEPBbIC BOTPEUASMCH C PEaKIlAMI TIOBUWKOH -
JeHCALHH.
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@ Peagnuu NONHKOBECHCATHN — 5TO UPONECCH 06pA3OBaAHMSA
BBICOKOMOJIEKYTAPHBIX BETIECTB, B X0/ KOTOpbIX CoeauHeHNe
HCXOJHBIX MOHOMEPHBIX MOJIEKYJ CONpPOBOKIAETCA Bhifese-
FHMeM TAKAX HU3KOMOACKYASPHNX NpoayKTos, Kak H,0, HCI,
NH,uaT 1.

B xucno# v 1enodHoH CpeRe Npy HarpesadHu GopManb-

Ierna oGpasyer ¢ eHOTOM BHICOKOMONEKYNSPHBIE TPOTYKTHI —
deHonbOPMANBISTHIHEE CMOTBI PASTMYHOTO CTPOSHUS:

OH

OH :
0. —
7 H* CH,
n + nH-—C _ + nH,O
~ (OH")

H "
Brayase B IPUCYTCTRMM KaTaMW3aTopa MPOHCXQIUT B3aH-
MoAcHCTBYC MeXIy MONEKYNOM GhopMansIeIuIa M MOIEKyIoi
deHONa ¢ 0bpazopaHHeM DEHOIOCTHDTA:

OH OH
H 1 . ) CH,0H
_ H unn OH
Q7 seo
H

o-TuapoxkcuMeTHiGEHOT

TIpu HarpesaHuy heHONOCHUPTHI KOHIEHCHPYIOTCH ¢ 06pa-
3oBaHMeM QeHONDOPMATEICTHIHEIX TONTUMEDOBR:

OH ____ OH .
ot Lj@, CH, @ cH, fou +.. 5
OH

CH,—
- O] e

n

®enondopManbIeruAHEIE CMONBI UCIONB3YIOTCH IS IOy~
JeHUA MIacTHIeCKHX Mace {(eHonIacros).
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Crocodbl noJIyIeHus
L. Obwue memoods noayuenus

1. Okucnenne NepBUYHBIX CIHPTOB:
a) KaTaTuTHYeCKoe

O

c y .
2CH,0H + O, —t"—> 2H~C~  + 2H,0

“H

6) nox peitersreM okucnutenei (K,Cr,O; wm KMnO, B
KHUCIOiH cpelie)

O
r e
CH;CH,OH + [0] ——— CH,—C + H,0
“H
2. Kamasumunecrkoe Gecudpuposanue RepautiunX chipmos.

6]
Cu, 300°C &
CszOH —— CH_;-C + , H2
~N
H
DTOT CI10C00 HONyYeHUA 0OBACHAET CYTh HAZBAHHA «AIIbIe-
ruly» (0T nat. alcohol dehydrogenatus — cypT, OT KOTOPOTO «OT-

HSUTA» BOIOPO).
L]

3. Tudpoauz duyzarozenankarog, CONEpXalInuX 2 aTOMA rajo-
reHa y NepBOTO YTAEPOAHOTO aTOMA:
0]
OH~ 7
CH,CHCI, + H,0 — CH,—C + 2HCI
AN
H

II. Crneyughruvecxkue memoost nosyvenns

Q)opma.rlb.uerm MOXHO IMOJXYYHTE TIPH KAaTATHTHYCCKOM
OKMCJICHHH METaHa.

Mn** wim Cu**, 500°C £
CH, + O, —+ H-C + H,0
“H
AneTansaerna mony4aior peakumeit Kyueposa:
th - ’

v
HC=CH + H,0 —— CH,;—C
\
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WM [IDH KATATHTHYECKOM OKUCIICHIH STHIIeHA: o
P4Cl, + Cudl,
2CH,=CH, + O0,———— 2CH,—
N
H
HanHblii criocof B MMocneniee BpeMs IHPOKO UCHONB3YeT-
CH IIA MPOMBIIILICHHOTO TIONYyYeHUS atueTanpreruaa. OoqHako
AHAJTOTHYHO MOTYT OBITh TTOIYUCHB! U ADYTUE QIBIETUIBL npH
OKHCIEHHH TOMOJIOTOB 3THISHA, HATTPHMED:

PdCl, + CuCl . 7
2CH,—CH = CH, + O,——— "% )CH,—CH,—C

N
L [Tponaxanb
HPHMEHCHHE BAKHeHITNX AAbLICTHIOB
I Monumeps |o~ /0 40%-# pacteop (dop-
H—-C \ MAJMMH) UCIONB3YETCH
“H ! IS XpaHeHd aHATOMH-
Iinmcermdx ‘

YCCKHX NnpenapaToB

HeKapCTBCHHbIC npena-

paTki
C,H;0H DraHon 0 \ CH,COOH VYkeycHan
_ C/ KHCJIOTA
CH,~CH—CH=CH °H
BYT;;I’IBH_ : (CH,CO0),0 VxcycHblii
AHTHIPHIL
A
AlleTaTh /0
4
BﬁKapCTB& J HENNI0N03E CH,—C
~O—C,H;
ALcTaTHO® DTHnaueTar
BOJIOKHO

Bonpocet daa xonmpoan

1. Uro rakoe xapOOHHABHEIE COSIMHEHUA?

2. YeM OTAHYAIOTCSH ANBASTHAB OT KETOHORB?

3. Kax knaccubuIMpYIoT anbIerHIst No crpoeHn0 YB pagnkana?

4, Kakyw 061yl ¢opMyny EMEI0T HACHILIEHHLIE ANBIETHALL?

5. Hasosure 08Tk MEpPBhIX YIEHOB [OMOJOTHYECKOTQ paga fpe-
AeNbHBIX &IBAETUIOB.

613



11,
12,

13,
14.
15.
176.
7.

18.
19,

. Kakwe BUIN H30MepHH BO3MOXHBI A8 albIerHA0B?
. Kak coctaBngoT Ha3BaHHA anbACrHI0B M0 MEXKIYHADOXHOH

HOMEHKNIaType?

. HazoruTe H3oMeps! ByTaHand no MEXOYHAPOIHOW HOMEHK-

narype,

. OxapaxTepusyiite hy3Mgeckue cBoCTRAa aJbIerHIOB.
. Hem oTnudaercd gpoiHAA CBA3b KAPOOHHABHONW TPYIIEI

>C==0 ot apoitHoii cBa3u >C=C< B ankenax?

Kaxue peakuuu Haw6onee XapaKTepHB JUIA aNbaeTHAOB?
Kaxue BentecTra o0pa3yloTcs npy IEAPHPOBAHHA (BOCCTa-
HOBJIEHUH)} anbIerHAOE?

Ipu B3auMOAEHCTBMH ¢ KAKHMH BeHIECTBAMH ANbIErHIEI
00pa3yIoT nonyaueTanu?

Kakue BeniecTsa ABAAIOTCH NPONYKTAMHE OKUCNCHHS anbie-
rugos?

Kakde peaklny HCMIONB3YIOTCA IUIA KAYeCTBEHHOTO OIpee-
JNeHHs ANBAECTHAOB?

Kakue IPONYKTH MOTYT 00pa3oBaTsCA B pesynsTare NoaaMe-
puzaned: a) dopmaneiernna; 6) aleTanpgeryia’?

Yro takoe peaku#y NOTHKOHAeHcAIHH? Kaxue MpONYKTEI
0Bpa3yloTcA B pe3ynsTaTe Peakiiny NOAMKOHAeHcauun dop-
manpaeruna u dexona?

Kaxue paxdeiimue criocobbl MOTYUEHUS ANBIETNAOB BBl 3Ha-
ere?

Yro Takoe dopManHE M KA Yero OH MCIONh3yeTcs?

3adavu u ynpaxcHeHUR 048 camocmoamensHol pabomot

. HasoBuTe clenylomue coeIMHEHMS MO MEXAYHAPOJHOR HO-

MeHKaType:
,0
a) CH;—CH—-CH—C_
b H
CH, CH,
0

' #
6) CH:—CH,—CH-C_

l H
CH,

A2
B) CH,—~CH,~CH—CH,~CH,—~C_

| H
CH,
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CH;,
o N

| /
1) CH,—C—C A) CH,~CH—~CH—C_

| H J H
CH;, C,H,

4
~N
O

i
¢) CH,;—CH,—CH,—CH—C
S H
- CH(CH,),

. Hanuuiute cTpykKTypHBie hOpMynsl CAeVIOUMX COedMHEeHHI!

a) N3OMACTAHEIN anepieru; 6) 2-MeTUNTNEHTARAND; B) 3,3-AH-
MeTHJITEKCaHaAb; T) 5,5-1uMeTUN-3-NIPONMATEKCAHAND;
a) 2,2,6-rpuMeTHR-4-mpem-GyTAITeNTaHATE; €) 4-U30mpo-
NHA-2,4-QuMeTHITeITAHAND.,

. HanumunTe cTpyKTypHBIe GOpPMYNbl H30MEDHEIX aNbIerHAOB

H KeTOHOB ¢ MosekynspHoi dhopmynoin C;H,,0. Hazoeure
anBIEeTHALI 110 MEXAYHADORHOH HOMEHKIIATYDE.

. Hanumute crpykTypHbie GOPMYIEI AMTBASTHAOR C MOJIEKYASD-

Hoii dopmynoit C;H,,0, conepkalux IMaBHbe LeNH W3 1IATH
4TOMOB YITISPOAA&, M HA30BHTE HX IO MEXIYHAPOAHOH HOMEeH-
KJarype. :

. Kakue KapGOHﬂJIbeIe COCOUMHEHHS TMONYYATCH B pe3yjbrare

OKHCIEHHS WIK KATATHTHYeCKOTO HeTHApUpoBaHuda: a) Oy-
TaHona-1; 6) Oyranona-2; B) 2-Metunéyranona-1; r) 2,4-au-
METIINEeHTaHOMA-1; X} 3-MeTHATEKCaHoMa-1; e} 2-MeTHIneH-
tanona-3; x) 4,4-nuMeTunrexkcanona-3?

. OxucreHueM Kakux CTIAPTOB MOXHO ITOJAYHIHTE CACAYIOIINE

aTeaeTHIEL a) 3-MeTunOyTaHann, 6) 3,4-IUMeTHATEKCAaHATb?

. Hamuite ypaBHeHHS peaxkilMil THAPOAN3A CICIYIOUINX JH-

by

ralloreHNPOM3BOAHEIX: a) 1,]l-ZuGpoM-3-MeTHUINEHTAH;
0) 4,4-oumetun-1,1-puxnopnedTad; ) 1,1-muxnoprponas.
Hanuinre ypaBHEHME DeaKIMH TOIYYeHHd |-MeTOKCHIpO-
naHona-1 ¥3 NPONUOHOBOrO aNkAeTHAA.

. Hanmiure ypaBHeHusa peakumil NonyyeHHUs OyTaHansg U3

10,

1.

12.

x1opOyTaHa.

Hamuilivre ypaBHeHHS PEAKIHH NOMYUEHH M3 AlleTAIbAS-
TMaa; 4) oTiiaeHa; §) aTHIANETaTa.

Kakumu peakudaMy MOXHO OTAWYMTE OyTaHans oT 6yraHo-
na?

Hanulinre ypaBHeHH¢ PEAKUHH LUKIMYSCKON TPHMepH3a-
LHK TIPOITHOHOBOTO AIbASIHAA.
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13, Hamumwre ypapHeHua peakiyit Clenyommy npespanleniit:

0
p
a) CHg——(|3H-CH2-CHC12 N CH3—(|3H—CH2—C o
H
CH, CH,
/OH
— CH;—CH—CHZ—C\—H
|
CH, OCH,
0
4
CH;~CH~CH,—~CH,—CH,0H — CH;u(’ZH—»CH,—-CH,ﬂC\ -
I H
CH, OH CH,
/s
- CH,—(IZH—CHZ—CHI—C\——H
CH, SONa
(—CH,—0—),
A
0 O
a 7
B} CH,— CH,Cl - CH;0H — H—C\ - H—(\:\
H OH
\‘ OH
{ \@/CH;—— ]
. n
0 0
g
CH,—C - CH,~C
~ N
F) Vad OH OC,H,
0
# CH,
CaC,—» C,H; -» CH,—C |
e CH
N
A
CH,—CH CH—CH,
\0/
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x) CH3—CH,——CH1—CH2—CH2—CH, - © -
o

CH, CH,OH

000

14. Kakoro cocrtasa colib 06pa3yercs M KaKoBa €€ KOHLeHTpa-
M4 B PACTBODPE, TIONYYEHHOM NpPH PACTBOPEHHH B 76,8 M
28%-ro pacthopa KOH {(p = 1,3 r/M) npoayKTos cropaHus
9,7 r NPOMUOHOBOTO anbaeruaa?

15. CKONBKO rpaMMOE aleTaneaermaa o6pasoBaioch IIPH OKHC-
JIEHWH STHIOBOro CHHPTA (MaccoBad OOAA BRIXOHA ALIETAME-
IETHIA ~ 75% OT TeOopeTHYECKOIO), eCIM W3BECTHO, YTO NPU
B3aMOIeACTBMH TAKOTO XK€ KONM4YeCcTBa CIIAPTA ¢ METAJIIH-
YecKHM HATPUeM BHIENTMIOCH 5,6 1 Bomopoda (H. v.)?

16. Tpu okucacHuu anpaerina C,H,,0 aMMUadHBEIM pPacTBOPOM
oxcuna cepebpa poiaenunocek 10,8 r ocagka ¥ obpazoBanach
KHMCIIOTa, KOTOpad (pH KHIAYEHMH ¢ 3THIOBBIM CIIHPTOM B
NPHCYTCTBUHM CepHOM KUCIOTHE MpeBpatuiack B 2,2 T cOOT-
BeTCTBYIONIEre caoxHoro adupa. Kaxosa dopMyna ucxogHo-
T0 anbOersia, eCiM MOCIeAHss Peaklia NPOTEKAeT ¢ BbIXO-
noM 50%?

Teer Ne 19
1o teme «OeHOME. AnbAerAIbI>
( Yucno npasuavieix omeemos -~ 13)

Bapnant

1. Kakue U3 CleayIOUMX BEIIECTE ABNIIOTCA NPEICTBHEIME
anplernaaMu? o CH,
' 0

4 7

@ CH;—CH,—CH—-C_~ ® CH,-C—C
I “H N
CH, CH;,

0 6]
7 #
® CH,—C © CH,= CH—-CH,—C
\H ) \H
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0
@ @ 4© ® CH,—C=C—C
C “H
\H .

+ Kakue 13 yKasaHHEIX COSTMHEHMIT ARTAIOTCA N3oMeEpamMu?

OH C,H,
cH, H,C] OH
CH, CH,
® ©
OH OH
/C\H H,C—CH—CH,
H,C CH,
CH, C;H;,
uy ®
oH OH
CH,—CH,—CH, OH
3. Kax Ha3pIBaeTCS ANBASTHL CISOVIOLLEr0 CTPOEHMA!
CH,

CH,—CH—CH—C? 7

I H
CH,—CH,—CH,

2,3-IuMeTHIreKCaHATD
2-MeTHUN-3-HPONUIGYTAHAND
3-METHAreKCAHAND
3,3-muMeTHIreKCaAHATh
2-MeTHA-2-TIPOITUNOyTAHANB

8686

4, Halizute cpeiy MpUBEIeHHBIX CTPYKTYPHBIX (GopMyn
dopmyny 1-rnapokcu-3-MeTHI-4-TPOITMI-5-3THN0EH3014:
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C.H;

H,C : CH,—CH,—CH,
®

OH
CH,—CH,—CH,

H,C CH,—CH,
® @

OH
CH,
CH,—CH,—CH, CH,—CH,
o o)
' OH
CH(CH,), CH,
H3C CH3 OH
® @f ® @[
CH,
OH CH,—CH,~CH,

5. Kakne HM3 yKa3aHHBIX PeareHTOB ¥ YCIOBHHA H B KakKoM
MOCAeN0RaTETBHOCTH HYXHO HCIONL30BATh, YTOOK OCYILE-
CTBMTh CAEAYIONIME MPEBPALIEHUA;

4° _OH
CaC, - C,H,—» CH,—~C —CH,~C-H ?
“H N OoCH,
@ 02’ Cu’ t . ® HQ, Ni
H,0 © H0,Hg"

@ CH,OH, H'

6. Kaxue BenrecTBa 06pasyioTcs B pesyJIsTaTe CHeNyIOIIero
TpeBpalleHus:
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ONa

@ + HzSOq_ ———F’?
OH OH
"o "o

NaHSO, ©® NaOH @& H,

Bapuanr 11

1. Kakue ¥3 ClleAyIOIMX BeUIECTB ABAMOTC (PeHoIaMu?

® HO—CH-CH, ® OH
CH, HO’ j OH
CH,—CH, © CH,—CH,

o OH

2. Kak#le U3 yKa3aHHBIX COSTHHEHWI ARAIIOTCA H3oMepaMu?

0
A Vs
@ CcH,—CH,—CH,—~C ® CH,;—CH-CH,—C
\H | \H
CH,
//O y
7
® CH,—CH—C © CH,—CH = CH—C
l \H \H
CH,
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CH, O
I 7
@ CH,—C—~CH,—-C
~
H
CH,
3. Kax HaspIBaeTcst (heHOJ CIeAYIOIIEro CTPOeHHA:

OH

CH,
CH,
AN
P CH
CH;
(-ruapokcy-3-M30mponKI-6-MeTHIOCH30N
| -TMAPOKCH-5-M30NPOTIHA-2-MeTIAOEH30M
| -TMAPOKCH - 5-TIPOTTIIT-2-MEeTHAOE 301
M-Kpe3on

5-K30TIPOITHN- 2-MeTHIheHON

B0ee®

4, Haiinute cpenu npﬁnenenﬂmx CTPVKTYPHBIX dopmyn
GropMyITy 3-MeTUA-S5-deH I HTAHATA:

0
,—CH,—CH,— cnz_c
® ©/L “H
——CH~—C /O
| Ng CH,—CH-—C
® CH; ® l “H
(CH,),—CH;

(:H3 o

e
CHI—CH CH,—C

® @ “H
o ©/CH2—
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5. Kaxue M3 yKajaHHbIX pearcHTOB H YCJIOBHI K B KaKoit
[IOCHENOBATEISHOCTH HYXKHO HCIIONB30BaTh, YTOOH! OCYIIE-
CTBHMTH CIeyIolll1e NpeBpallle UL

o OH
y CH,—
AlLC, » CH, - H-C - ?
~ n
H
® HO s O

.0, 15,Cu ®© Cu, ¢
iy OH,H'

6. Kakue BemecTsa 00pasyioTcsl B pe3yabTaTe cleIyomero
fIpEBpALleHHUS:

OH

+ HNO; (xoHL.) ———b ?

OH ‘
@ O,N NO, ® NO,

NO,

OH

H,0 ©
@ NO, OH
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§ 10.4. KapOoHoBble KHCJIOTHE

® KapGonosble KBCJI0TH — 3T0 NPoH3BRoIubIe VB, cooepxamiie
dysxgHonANLHY0 KapbokcribHyle rpymmy —COOH.,
Kap6oxcunbHas rpymnma {KapOOKCHI) — CHoXHaA GYHKIHI-
OHANBHAS TPYINA, COCTOALLAA U3 KapOOoHHIBHON M THIPO-
KCHABHOM TPy

/,,/0 ———+  KapBoOHHI
_ + - — KapBOKCHI

\ ——>  IHAPQKCHT

- Obwrag (b%myna KapOGOHOBBIX KMCIIOT;

7
R (—.C )m, Loe m — 4YHCIO KHDGOKCP[JII)HBIX I'pyI,
AN OH ONpenenaouIee OCHOBHOCTD KHCJIOTRI,

ITo ocHOBHOCTH KUCIIOTH JeNIATCA Ha:
— OHHOOCHOBHBIE (MOHOKapOOHOBHE), m = 1;

— IBYXOCHOBHBIE (THKapOOHOBbIE), 1 = 2;

— TPEXOCHOBHbIE {TPHKAPOOHOBEE), m =3 M T L
HpuMepaMH AMK2POGOHOBBIX KMCIOT SRISIOTCH:

O 0 COOH
AN 7
C—C HOOC—(CH,),~COOH
s ~
Jo76 OH COOH
Lilasenesasn Inyraposas o-Pranesas
KMC0Ta KHCIIOT2 KHCIIOT2

B 3aBHCHMOCTH OT CTPOEHUSA YRIEBOAOPOIHOIO PATMEAIA R

KapGOHOBBIE KMCIOTH IeMATCS Ha:
— IpefienbHble (HachlllleHHbIe), R = ankun;
— HenpegelbHbIe (HeﬂacmmeHHbIe) — HPOHU3BOAHBIC He-

npedeabHEIX ¥YB;
— apoOMAaTHYeCKHe — IIPOU3BOLHLIC apoMaTHYecKnX YB.

HACBIIIIEHHBIE MOHOKAPBEOHOBBIE KHUCJIOTBI

HaubGonbliee 3HaYEHHE HMEIOT HACBILIIEHHBIE MOHOKAPGO-
HOBEIE KMCIIOTHI, MX 001was GopMyaa:
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CHui—C” L n30
“oH
Baxueiiue rpeacTaBUTeNd roMOIOrMYECKOTro paga 3THX
KHCIIOT NpeAcTaBneHsl B a0, 49, B 910l TaGnHue NpUBEIEHBL
HazeaHua kucnor RCOOH M xucioTHeX octaTtkoB RCOO™.
B cTpyKTYype KapBOHOBBIX KMCIOT YAaCTO BRIISTIIOT TAlOKE

#
KHCIOTHBIE PATMKANDI, MK ampumsl R— C . HaspaHHA HEKOTO-

PBIX AIMJIOB: N
A v
q_c’ CH,—C CH,—CH,~C_
N aueTw ~N OPOIIMOHMN

dopmun

HoMéHgaaTypa n HzoMepus

Tlo MexnysaponHoOM 3aMeCTHTEIILHOH HOMEHK/IATYPE HAa3Ba~-
HE€ KMCHOTH NPOU3BOALT OT HA3BaHHUSA COOTBETCTBYIONIETO (C
TEM e YUCIIOM aTOMOB YIepoa) YIIeBoa0poaa ¢ nobapnesy-
&M OKOHYaHHs ~0Basd ¥ C10Ba KHcaora. HyMepairiio enu Bee-
FJA HAYHHAIOT C aToMa YIepoaa KapOoXCHIRHOH FPYIIOHI,
[I03TOMY B HazBaHHsX nonoxeHue rpymns —COOH He yka-
seiBaT. Hanpumep:

6 3 4 3 2 1 /0 2-MeTHI-4-3THITeK-
CH,—CH,—CH—CH,—CH— C\ CAHOBAS KHLIOTR

l | OH

C,H; CH,

INpu cocTasieHUy Ha3BAHME KHCIOT, HMEIOILHX CHOXHOE
CTPOEHHE, HHOIMA TAK:Ke MCTIONBIYIOT TPUBHATLHDIC HA3BAHUA
KMCIIOT, COOTBETCTBYIOIIME HAMGONES INIMHHOMN MPAMOH LIeHH.
B 3TOM ClIy4yae aToOMBI YrIEpOIa B LIpSMOi 1eny 0003HaYa0T
rpeYecKNMH OYKBaMU, HAYHHAA ¢ aTOMA YIIEpo/Ia, COCeHETO
¢ KapOoKkcipHOI rpynnoii: o (aneda), B (berta), ¥ {ramma), &
{(AenBTa) U T. 1., HATIDHMED:

CH,
3 7l p o /O o, ¥, Y-TPHMeTHUBa-
CH,—C—CH,—CH~— C\ JepHAHOBad KUCNIOTA
! l OH
CH, CH,

624



‘HWBLOKIHA RWMEoH0ogded HWRmoMa yoiedMeeH ‘grodalif aonole gf 29r0Q svmexdaros ‘Hioudny

ladey ledeain|  BedOHHdEAL)] BEACHENANELA() HOOD="(CH)—HD! «L1
190K LeLANAIe] ]| BeROHPIHAALR ]| BREOHEXOWEMS ]  HOOD—"'(CHD)-HO| 51
OLIIENW 20800040 LeHHALEY] ¥edoRHAUEY ERHOHENI]] HOOO-(FHY)—HD| 6
EATET]
‘OIIEW S0HROEHI) seHoduey)  BeaoHoduRy BedoHEMA]]  HOOD—"(*HO)—HO| ¢
(egedr) enendoireq 1eaudoireg| kedonendoreg BEEOHELHA] | HOOD—'("HD)—*HO| ¢
OIrIEW S0HRORMI) Leduiig EBHELIRIN KEdOHBLAY HOOO—CHO—HI| ¢
2IrOND Fenddeadyy leHoMUOd[]] BEHOHOHLIOA] | segoHeuod[] HOOO—HDO—HD] T
SLOZMIIH XHIOHHN LBLSITY BEHOADIL BEAOHELE, HOOD—HD| 1
BVHAOMAG HMIAATrod[ |
g29aedAN BHHILOTI9g IBHWAOp BEHUTHRAA [N EBHOHBLIA HOOQD—H| ¢
—— ————
0004 odAL
BLOKOHY ¥aunkdaroy  |edlerso oJoH1IOL -BIHHIWOH HOI
x19doLoy g ‘9raArody] | -osi ouneseryy | dosarenandr | -Yodendvwow on Lo eAndog u
T9LOIDHY IHHBIEET]

LoItouA X1980H00deNONON XITHHATINEH BEEd 0J0NIIRMIONONO] HIRLHARLIYHIT a19doLoNa]]

6 vhnvonf

625




BHYTI)}'I KJacca nNpeaenbHbIX MOHOKBpGOHOBBIX KHCIOT BO3-

MOJXHa TOJTBKO H30MepHs YIIeponHoii tienu. Iepprie Tpu une-
Ha romonormdeckoro paza (HCOQOH, CH,COOH,

C,H,COOH) nsomepor He uMeloT. YeTBeprhill WieH pgaia cy-
LIECTBYET B BUAE IBYX H30MEDOR:

e N\

CH,—CH,—CH,—COQOH CH,
Byranosas xuenota |
CH;—CH—-COOH

{MacnsgHas KHCIOTA)
METHJ!H}}OHaHOBﬂﬂ KHClloTa
{W3oMaACAHAA KMCAO0T],
O-METHATIPOTIHOHOBAA KHCIIOTA)

TIaToiil unes pana cyuieCcTBYeT B BUIS YETHIPEX H3IOMEPOR:

C.H,COOH
N\ e
‘ .
CH,—CH,—CH,—CH,—COOH \ CH,—CH—CH,—~COOH

[leHTanoBasd KMCIOTa 3-MermwibyraHoBas

(BanepHaHOBaA KUCIOTA) xucnorta (§-MeTun-
MacHaHan Kucloral

CH,
CH, |
I , CH,—C—COOH
CH,—CH,—CH—COOH l
2-MeTun6yranoras Kuc- CH,
TOTA ((-METHIMac/IRHAS 2, 2-MAMETHATIPONA-
KHcroTa) HOBas KUCIOTA
(o, - MU MEeTHIT-
NPOITAOHOBAs
KHCHOTa)

MoHOKapOOHORBIE KMCIOTEI H30MEPHB! CIIOXHBIM 3dHpaM
KapOOHOBBIX KHCIOT:
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C,H,0,

i N
0

CH,~c” H~C”
“OoH OCH,
VkeycHas KHUCTOTR Metundopmuar
{cnoxusiit adup)

P 0

BneKTPOHHOE CTPOCHAE

) s
O«H

KapGoxcHnbHaa rpymnna CoaepXUT BHICOKONONASPH3OBAH -
HY10 KapGoHHIsHYIO rpymuty >C=0. AToM «C» KapObOHHABH O
TPYIIITEL, HMEIOLIUH YacTMYHBIA N010KUTEABHBIN 3apsal, OTTA-
THBAET Ha ceds aaekTpoHsl cesasd C—O. HenogeneHHnas riapa
3JCKTPOHOB ATOMA KHCAOPORA TREPOKCHALHOM IpyNel B3aK-
MOTEICTRYET ¢ 2NCKTPOHAMH 7T-CBA3M KapDOHHILHOM ITpyIIrL.
BTO NPUBOIKT K OANBILIEMY OTTATHBAHWK HIEKTPOHOB OT aTO-
Ma «H» rHapoKCHUABHON TPYINE H YBEIMYCHHIO OAAPHOCTH
ces3u O—H mo cpaBHEHHIO CO CTIMPTAMH, 4 TAKXKe YMeHbIIe-
HUIO IIOJIOKHTENbHOTO 3apsaa Ha atoMe «C» KapGoHWILHOI
TpyNBE KMCJIOT ITO CPABHEHUIO ¢ anbieThaaMu. B pesynsrate
CBOMCTBA THAPOKCKILHOMA K KapOOHHNLHO TPy B KapOOHO-
BBHIX KMCJ0TaX OTIHYAIOTCS OT CBOHCTB COOTBETCTBYIOLIMX
TPV B CIUPTAX K anbIeruiax.

Bo-niepphIX, KUCIOTH B OTNHYHE OT CIIKPTOB JUCCOLMUPY-
10T ¢ 06pasoBaHueM HOHOB Bofopora H' . Bo-BTOphIX, A5t KUC-
JIOT, B OTJMYME OF WIBILTHIIOB, HE XaPAKTEPHB! Peak MM IpH-~
COeMMHEeHNd o XBOAHOM cBasu >C=0.

POu3ngeckue csoﬁc-ma.
HCOOH CH,;COOH ... C,;H;,COOH CIOHZICOOH

. —

AKugxoctH Teepabie BellecTBa
CMeLIHBAKOTCA ¢ BOROH >
BO BCEX OTHOILEHMAX | PacTBOpMMOCTE B BOIE YMCHBHIAETCS

»

"KM, yBeARYHBACTCA
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B TBEPIIOM M XXKHIKOM COCTOAHHUSAX MOJICKYJEI HACBIINCHHEBIX
MOHOK&pﬁOHOBbIX KHCJIOT TUMCPDH3VIOTCA B PEIYALTATE 06pa-
30BaHWA MEXILY HUMH BOOODOAHDIX CBszeit:

5— 5t
/,0: ... H=0
R—C &+ 5_/:C-—R LuKTHYecKHit IUMED
NO-H...:0

BonoponHasa cBsisk B KMCIOTaxX CUILHEE, YEM B CIMPTAX,
HO3ITOMY TEMIICPATYPHL KUTICHUS KUCNOT QONbIIe TeMIERaTyp
KHTNEHHUA COOTBETCTBYIOLMX CIIUPTOB,

B BOOHBIX pacTBOpax KUCIOTHE 0OPA3YIOT NMHEHHBIE XAMEphL:

XuMHIecKne CBOMCTBA

JInst HACBIIIEHHBIX MOHOKAPOOHOBEIX KUCJIOT XapaKTepHa
BBICOKAA PeaKIMOHHAS CIIOcOBHOCTD. DTO ONpenenseTcs IMas-
HbIM 00pa30M peakIHsM# KapOOKCUNbHON rpylnbl (pasphiB
ceaseii O—H u C—0), a Taxke peakuusiMi 3aMeiieHua aTo-
MOB «H» y 0-yrnepogHOro aToMa:

3 0
| s
R~C—c’p o
Y O-+H

i

L Peaxuuu c pasptieomt cenzu O—H
{KHCJIOTHEBIE CBOHCTBA, O0YCHOBACHHBIC IIOABHKHOCTBIO
aToMa BOAOPOAA KapOOKCHUABHOMH ITPYIINIE)

TIpenenbibie MOHOKApOOHOBBIE KMCAOTE OONANAIOT BCEMH
CBOiCTBaMM OOBIMHBIX KUCIOT.

1. Zuccoyuayua

B BOOHBIX pACTBOPAX MOHOKAPOOHOBLIE KBCIOTH BeayT ceba
KaK OJHOOCHOBHBIE KMCHOTH: IPOMCKOIUT UX MOHU3AUUA C
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00pa3oBaHKEM HOHA BOJIOPOAA H KapBOKCHIAT-HOHA:

0
r—c” — R—C7 + Ht
“No—H ~o-
Kapbokcunar-uoH

Kapbokcunar-1oH nocTpoeH CHMMETPHYHO, OTPHLATCIBHBIH
apan TeJOKATMIOBAH MEXIY aTOMaMM KHMCIopoJa Kapbok-
CUNBHOH TPYIIHLE:

—1/2
. 0
Vs 7 A
R—C\r)_—r R— CQ‘ 1 wm R— C\ -
O: 0 O

Jenoxanusauus cTabuIn3NpyeT KapOOKCHIIAT-HOH.

KapfoHoBEle KMCIOTHI ABIAIOTCA ¢AAOLIMA KHCIOTAMH.
HauGonee cUNbHOM B rOMOJIOrMYeCKOM PSIY HACBIMIEHHEIX
KHCIIOT ABJISAETCS MYPAaBBHHAS KMUCIOTa, B KOTOPOH Ipynina
—COOH cBs3aHa ¢ aTOMOM BOAOPOIA. ATKWIBHBIE paauKa-
TBI B MOJIEKYNAX CHEEYIOLIHX YNEHOB FOMOJIOTHYECKOrO psija
00141A10T TOJIOXUTENEHM BHIYKIHOHHEM adibexToM (+I) 1
YMCHBIUAIOT MONCKUTENBHBIA 3apsAjl HA aTOME YIAEpona Kap-
GOKCHIBHOI I'pYNIBL. 3TO B CBOIO 0Uepenb ocIabaseT nojsp-
HocTE B3y O—H U TeM B GOJBILICH CTEHEHHM, YeM Donbllie YB
pagukan. [TosToMy B TOMOJTOTHUECKOM PILY KUCTIOT UX CHNA
YMEHBIIAETCA ¢ POCTOM YHCIA ATOMOB YTAEPOLa B MOJIeKyne:

0 G
i 0 cHocHoC.”
H-C CH;—C
\O<—H \0<—H OcH
y IIponvoHoBag
ypasbUHag YxeycHan KMCTI0TA
KUCIoTA KHCIIOT2

v

Cuna Kucnor YMEHLBIIAETCH

2, Obpazoeanue coaeli:
a) B3aMMOIEHCTBHE C AKTHBHLIMHM METAJLIAMH:
2HCOOH + Mg — (HCOO),Mg + H,T;

PopMHaT Mariusa
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6) B3aMMONCHCTBHE C GCHOBHBIMM OKCHIAMH:
2CH,COQOH + Ca0 — (CH,C00),Ca + H,0;

AleTaT Kanplida

B) B3aMMOASHCTBHE CO INENOYaMH (peakIHs HeHTpatu3la-
HHH):

CH,CH,COOH + KOH - CH,CH,COOK + H,0;

IponuoHaT Kanug

r) B3aMMOICHCTBHE C aMMHaKOM MY THAPOKCHAOM aMMO-
HHA:

CH,COOH + NH, — CH,COONH,

AlieTar aMMOHHSI
CH, - COOH + NH,OH — CH,COONH, + H,0;

I¥) B3aUMOJCHCTBHE ¢ CONMAMH bonee craldbIx KHCAOT (Kap-
QoHaTaMK ¥ TEApOKapboHaTaMu);

2CH,COOH + Na,C0, — 2CH,COONa + CO,T + H,0;
AlleTar HaTpHsa
CH,CH,CH,COOH + NaHCO,; —

— CH,CH,CH,COONa + C0,T + H,0
ByrupaT Hatpus

II. Peaxynu ¢ paspuieom ceazu C—0
(zamemenne OH-rpynmel)

I. Bzaumodeiicmeue co chupmami ¢ 00pa30BaHHEM CIOXKHBIX
0

/
atupos R—C (peaxnna sTepudmganin);
A’
OR
o) 0]
I koHiL. H,S0,, 1° I
CH,—C-OH+CH,OH _—=*> CH,—C-OCH;+ H,0

YKcycHas KHCNoTa DTHMALETAT
2. Bzaumodeiicmeue ¢ ammuakom ¢ 0Bpa3oBaHHEM aMUAOR
KHCIIOT

ra

R-C N

NH,
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AMEIbI TIONYYAIOT M3 KApGOHOBLIX KHUCIOT M aMMMuKa 'Ie-
pe3 CTaanK 06pasoBaHIs AMMOHHEBOH COTH, KOTOPYIO 3aTeM
HATPEBAIOT:

0 0 0
i I * I
CH,—C—OH + NH, - CH,—C—ONH, »CH,—C—NH, + H,0
VkcycHasg AuetamMuz
KHCIOTA (3TAHAMHI, aMHH,

YKCYCHOM KHCIOTHI)

3. Baaumodeiicmeue ¢ 2asoeenudamu gocgopa (PCl;, PCILy) win
muonuxaopudom SOCI, ¢ 0Bpa30BaAHUEM TaOreHAHHIPHIOB
KapOOHORBBIX KHCHOT

O
I
R—C—Hal:
O O
I
CH,~C—OH + PCl; — CH,—C—Cl + POCI, + HCI
AUSTUIXTOPHE
0 0

| I
H—C—OH + SOCl, - H—C—Cl + SO, + HCl
@opMILTXIIOPU,

4. Mexcmonexyasapraa deeudpamayiiss KapGOHOBBIX KHCIIOT C
00pa30BaHHEM ARHTHAPUAOB

R—C—0—C—R
0 6
AHTHAPUABI TIPEACTABIAIOT CODOH TPOU3BONHBIE KUCIOT,
COCTOSILLME U3 IBYX COSAMHEHHEIX Yepe3 KHCIOPOI KMCIOTHRIX
PafUKAOB (LMIIOB).

AHTHEPHABI TIONYYaiOT MPH MPONYCKaHUM [apoB KHCIOT
Hall BOXOOTHHMAa0IMM cpefctioM (P,0;):
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o) 0 0O O
: fr=~--a }  po, b -
CH;—C-0H + H+-0—C—CH, =2 CH,—C—0—C—CH,+ H,0

L i
VKCycHBIH aHTHIpHI
(anrugpun YKCycHo# KMCIOTH)

CMelnasHbBIE aHTHIPHAB KAPOOHOBBIX KHCAOT MOXHO I10-
JIYUUTh [1DK B3AaHMOTEHCTBHH XJIOPAHTUAPHIA OTHOM KHCIOTB
H COIH JpYTOH KHUCAOTHI:

o O O
P P Il
CHJ_C + CZHS_ C N —> CH3"—C-‘0""C—(:2H5 + NaC]
\|Eﬂ Olm YKCyCHOIPONHOHOBBIH
aHI‘H,IIpHJl

Anerunxnopuz  FIpomnoHaTt HaTpua

AHAIOTMYHO MOXHO TOAYYaTh aHTHAPULEl, COTEpXallHe
OCTAaTKH OJHOI KHMCIOTHL.

IIT, Peaxyun c paspetéom canzeii C—H
¥y a-yaaepoduozo amoma
(peakuIHy € yUacTHEM panvKana)

ATOMBI BOAOPOIA ¥ Gi-YIJIEPOAHOIO aTOMa 6ojiee IOABHXHBI,
yeM JIPYTHE aTOMBl BOXOPOIA B paguKaje KUCIOTH, ¥ MOTYT
3AMEILIATHCS Ha ATOMBI TATOTEHA ¢ 06pa30BaHKEM (-IANIOTeH-
XapOOHOBBIX KMCIIOT:

PCl;, hy, t° +Cl,
CH,COOH+ (], —— C(CICH,COOH ——
VYrcycHas ~HCl MonroxitopykcycHas —HCI
KHCJIO0T2 KHCIOTA

+Cl
— CLCHCOOH H—(;» CCl,COOH
HAuxnopykeycHas TpHxX0pyKcycHAs
KHCI0Ta Kucnora
OcobeHHOCTH CTPOCHNIA H CBOKMCTB MyPaBbHHOH KACIOTHI

MypapbyHad (MeTaxoBasg) Kuciaora HCOOH no ceoeMy
CTPOCHUIO M CBOMCTBAM OTIHYAETCH OT OCTAJILHbIX WIEHOB Io-
MOJIOTHYECKOTO PAAA TPEIeILHBIX MOHOKAPOOHOBBIX KUCJIOT.
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1. B otinude OT ApyTHX KapGOHOBLIX KHCIOT B MOJEKYNRe
MYDaBbITHOH KHCAOTH GYHKIMOHATbHAA KapGOKCHIIBHAA IPyTI-

o

7
nma —C d CBfI3aHa HE C YIIEBOAOPOAHBIM DATHKANOM,
OH ‘

a ¢ aToMoM Bogopona. [To 3Toit mpuuKHe, KaK yxe BuU10 0TMeE-
YeHO BhIIIE, MYPaBLHHAS KUCNIOTA ABISETCA HaHbOee CUIBHOM
KHCIOTOH IO CPAaBHEHHIO C APYTHMH WieHaMH CBOCIO FOMOJ0~
THYECKOTO PAMA.

2. B MoacKyJjie MypaBbHHON KHCTOTH HAPARY ¢ KAp6OKCHIb-
HO# IPYANIOH MOXHO BLIIEIUTD TAKKE aNbIETHIHYIO TPYHITY:

O

I :
H—C{OH

MNozroMy MypaBbUHAS KKCIOTA BCTYITAST B PEaKkilHM, XapaK-
TEPHBIE KaK JIsT KUCTOT (CM. CBOMCTBA NpeneTsHbIX MOHOKAp-
©OHOBBIX KHCJIOT), TAaK H IS ANLISTHAOB. B 4acTHOCTH, KaK #
ansperuas;, HCOOH nposisiasieT BOCCTAHOBUTENBHEIE CBOM-
cTBa. MypaBbHHas KMCNOTA JIETKO OKHMCIAETCH OO YrOABHOM
KMCTIOTBI:

O 0
[ I ‘
H—C—OH + [0] -» HO{C—O|H — CO,T + H,0
(13 oKMc- YroneHast
THTENS) KHCTOTa

B ponu oxucnutened MOIYT BRICTYIIATE AMMUAYHBI pacTBOp
oxkcnaa cepedpa (I) Ag,O u runpokceun meau (1I) Cu(OH),.
Takum 06pazoM, 0coBeHHOCTEIO MYPABBHMHON KUCIOTHL AR~
eTCsd TO, ITO ANA Hee XapakTepHLI KaueCTBeHHbIe PeaKuH Ha
abaeruIb:

a) peaxnust «cepeGpPIHOTO 3epKanay:

0

I NH,OH
H—C—OH + Ag0 — co,T + H,0 + 2agl
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6) peakiIus C FHIPOKCHIOM Melly (i):
(§] ..

I .
H—C—OH + 2Cu(OH), —— €0, +3H,0 + Cu,0

Qcagok KUPTHYHO-
KpacHoero LBeTa
3. CnermnduYecKM CRORCTBOM MYpPaBBMHOM KHCAOTH SB-
JIAETCA TAKKE ee CIIOCOOHOCTD pasnarathbCsa HAa OKCHIL YTIEpo-
Ha (II) u Boay non AeicTBHEM KOHIEHTPHPOBAHHON CEpHOI
KHCIOTHI (3T4 peaKius — eIle OTHO JOKa3aTeALLTBO TOTO, YTO
H,S0, aaseTcsA XOPOHIIMM BOIOOTHUMAIOIINM ar¢HTOM);

H,80,(x)
HCOOH —="2",C0 + H,0

CrocoGsl noTyHeHHA npefeNbHBIX MOHOKAPGOHOBBX KHCIOT
I Ob6wmue cnocobst nosyienun

. Oxucaenue nepeunnsix cnupmog u aabdezudos Noj neficTBr-~
€M PasIUYHBIX OKUCIHTeNel: o

»# 1Ol /O
R—CH,0H + [O] —ﬁr R—wc\ —» R—C

- N
? H OH
2. Oxucaenue aacanos KNCIOPOROM BO3TyXa (B NIPHCYTCTBIH
KATallM3aTOPOB — COJCi MapraHua Wil IPH HarpeBaHUM O,
JABJIEHHEM)..

O6p19HO 06pasyeTcd cMech KUcaoT. IIpH oKicaeHuH OyTa-
Ha eIMHCTBEHHBIM IIPOIYKTOM AIBISETCHA YKCYCHAsA KHCAOTA:

2CH,—CH,—CH,—CH, + 50, ——s 4CH,COOH + 2H,0

3. Omburenue croxcrbix 3Qupoe (T. e. UX IIEROYHON THIPONH3):

QO .
R—c¢” + NaOH — R—¢? + ROH
“OR ONa
0 0
R—C” + HCl — R—C\/ + NaCl
“ONa OH



4. Tudponus zanozenanzudpudos KUcIom:

O O
R—C? + HO0 —» R——Cf + HCI
N OH
II. Cnocobst noayuenun eaxcheliuux Kucaom
HCOOH

MypaBs#HYIO KMCIOTY HONYYRIOT HArPEBaHUeM ITO Janjie-
HHEM IHIPOKCH/IZ HATPUA H OKcHaa yoepona (I) m noaxuc-
NenreM oBpasyIolerocs (popMHUATa HATPUS CePHOM KUCIOTOIM:

r
NaOH + CQ ————— HCOONa @opmuar natpus
2HCOONa + H,SO, —» 2ZHCOOH + Na,SO,

MypasbHHasg KHCIOTa 06pasyeTcsl TAKKE NPH HarpeBaHHH
HIABEIEBOIH KICIOTHI:

170°C .
H|0—-C+4+C—-—OH — H—C—-OH + CO,

F1l |
oo o]

PaznoxeHue XKapOOHOBBIX KUCTIOT, TIPH KOTOPOM OHY ¢ BBI-
meneHreM CO, TepsOT KapbOKCHABHYIO IDYIITY, HA3BIBAETCS
peaknHeil AeKapBOKCHAHPOBAHNA.

CH,COOH

1. YKCYCHYI0 KHCIOTY JUi MHIUEBBIX LieNeH HONYYarT YK-
CYCHOKHCJIBIM GPOXESHMEM XHIKOCTEH, CONEepPXAIUX CIHUPT
(BHHO, THBO):

(pepMeHTE
CH,—CH,0H + 0, —— — 3 CH,COOH + H,0
- (Bo3myx)

2. CHHTETHYECKYIO YKCYCHYIO KUCAOTY AN XMMHYECKOM
NPOMbIILTEHHOCTH NOIYYAIOT PA3IMYHLIMUA METOAAMMU:
a) okucaenueM Oytada (cM. Bbillie);
0) OKMCIeHHEeM alleTANLICTHIA:
/’O 7
CH,—C” + [0] —— CH,—C
“H “OH
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B) CHMHTE30M N3 MeTaHOMa ¥ OKcrda yrinepozna (11):

#, kat
CH,0H + cOo — %, CH,COOH

TipumeHenue BaKHeHIAX HACHIIIEHHBIX
MOHOKapOOHOBBIX KHCJIOT

| PacTBopHTEIH l / JlexapcTReHHBE
cpescTsa
I TMecTHUMAB I —— 1HCOO}T’

\ Koncepsuposanue
opmuatii ( / ' (PYKTOBLIX COKOB,
oﬁh;‘bﬂpm;: o 3eNeHBIX KOPMOB

Hesundekuud em-
KpamieHue tKka- KOCTei B NMHILEBOH
Hell ¥ ByMarn lOSpaGoTKa KOXY I NPOMBILIEHHOCTH
I,I[Jm ITAIIEBRIX ueneﬁl | PacrsopuTens I AureTaThl
(conmu u adhupen)
I M HCEKTHLALTEL |:§ T /
{CH,C0),0
| KpacHTenn J/ ICH3COOHI—> YKCYCHBIK aHTHIDKT,
/ ' \ G
JlekapcTBeKHEIE CICH,COOH i
cpenctsa {acnu- | IMonoxnopyKeycHas CH;—C—Cl
puk, deHaleTHH) KUCIOTA AlleTHIXTOPHIT

HEHACHIIIIEHHBIE (HETTPEJEJIBHBIE)
MOHOKAPBOHOBBIE KUCJIOTHI

HenpeneasHbie MOHOKAPOOHBOBEIE KHCAOTHL — 5TO IIPOI3-
BOIHDIE ATKCHOB, ANKHHOB, LIKATHCHOB U APYIHX HEHACHIIEH-
Huix ¥B. HauGonsliiee 3HaueHHE UMEHOT HENPEIeNLHEIC KHC-
JIOTHI C ABOMUHBIMY CBA3AMH,

Baxueitmme npeacTABUTENH

JInst HeHACKINIEHHbIX MOHOKAPGOHOBBIX KMCIIOT Yallle BCe-
IO MCITONB3YIOT TPMBHAIIBHBIE HA3BAHUA:
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B

o
CH,=CH—-C=0 Axpunosad (1IpOIeHOBad) KHCIOTA;

OH
3 2 1 :
CH,=C-C=0 MeTakpunoras (O-MeTHAAKPUNOBAS,
| | 2-MeTHANPONEHOBAs) KHCAOTA
CH, OH

BaxknelMH BBICIIAMM HEIpeaelbHBIMH KapBOHOBBIMM

KHCIOTAMH SABISHOTCH:
Oneunoan gaciaora C,H,;COOH

H 1o o9 p H
8 =17, C=C a8
CH,—(CH,)- (CH,);~COOH

{yuc-OxraneneH-9-0Bad KHUCIOTA}

Jinnenepas kucnora C-H; COOH

H 3 12 /H H\ (1:0 c? /H
18 14-17 ,€=C 1 = -8 1
CH,—(CH), ™~ cu," ™ (CH,),~COOH

{yuc-yuc-Oxtanekamuen-9,12-08asn KuMenoTa)

Jlnnonenosas kucaora C,,H,,COOH

H H H H H H
615 Jon Jo_s
g 17 ,€=C7 1y C=C"_n C=CT 23
s ~ e ~ -~ ~
CH,CH; CH, CH, (CH,),—COOH

(Oxkragexarpuen-9,12,15-opag xucnora)

Haomepus

N5 HeHachlleHHBIX KHCIOT XapaKTepHbl TAKHME XK€ THTIBI
H30MEPHH, KaK L1 HelpeJenbHEX YB: H30MepH4a LIeIn, U30-
MEPUS TIOJTOXKEHUS TBOHHBIX CBA3CH, yuc-mpanc-U30MEpU:
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C,H,COOH

' N\

" 4 3 2 1 3 2 1
M:g;ﬂ CH, = CH—CH,—COOH '~ CH, = C—COOH
IoIo- ByreH-3-osas «~H3omepna nemn—
(BHHHAYKCYCHAA) KHCHOTA CH,

KeHHA- > Mer

"y -Merunnponenopas
ABOK 4 3 2 1 (MeTaxpmogzgﬂ) KHCII0TA
HOM 1 CcH,—CH = CH—COOH
CBA3H

Byren-2-08as (KpoToHOBaA)
b Kucaora ~ l

. H N , H B 1 § < P COOH
C= C\ p C=¢C

cH,” COOH CH, Ny

uuc-ByreH-2-o08as mpanc-bByren-2-opas

l KHCHoTa KHcoTa I

yuc-mpanc-Nzomepys

XAMIIecKHe CBOKCTBA

XHuMHUZecKHe CBOMCTBA HEHACHILLICH HBIX MOROKAPOOHOBEIX
KHCAOT 00YCIOBNEHEl HATHYHEM B MX MOJEKYIaX XapOOoKCHITE-
HO#H TPYIIEL ¥ (BOHHOM cBa3H. PeakIiiy ¢ yyacTHeM Kapbok-
CHITLHOM IPYIIILI — 3TO peakHKH, XapaKTepHEIe 4 BCeX Kap-
GOHOBHIX KMCJIOT: 3aMellleH e aTOMOB Boxopona B OH-rpymme
{KMCIOTHbie ¢BOICTBA)}, 3ameineHHe OH-rpynnm (arepuduka-
HHs, 00pasoBaHKe TATOTeHAHTHIPHIOB H Ap. ).

Peaxuuy ¢ y4actueM EBOUHBIX CBSI3el — 3TO peaKIuM yr-
JIeBOAOPOMIHOIO paTyUKana.

Hna VB panuxana HeHacHIIEHHBIX KAPOOHOBHIX KUCHOT
XapaKTepHBI PeaKIWK IPHCOSTHHEH WS, OKUCTEHUS, MOTUMEpPH-
saliu. Hanbonee BaxXHBIMH 13 peakildit IPHCOSAHHEHHUA AB-
JAIOTCS THEPUPOBAHAE H TTPACOCATHEHHE TaIOTCHOB:

10 9 Ni
CH,—{CH,);—CH = CH—(CH,);—COOH + H, —»

Onendopas KHCAOTA
— CH,—(CH,),,—COOH;

Cmapmtosaﬂ KHCIOTa
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CH;

13 12 10 %

—(CH,),—CH = CH—CH,—CH = CH—(CH,),—COOH + 2Br, —

JuHOoNMeBass KMCIOTA

- CH3—(CH1)4—CH—CH—CH;—(?H—CH—(CH;),—COOH
' .

T

wh bW

10.
11.
12.
13.

14.
15.

16.

Br Br Br Br
9,10,12,13-FerpabpoMcTeapHOBAA KHCIOTA

Bonpocst 048 xonmpean

. Yto Taxoe KapBGOHOBBIE KHCIOThI?
. Kakue KHCROTBI Ha3bIBRIOTCH: a) MOHOKapGOHOBLIMH, 6} au-

KapOOHOBBIMU; B) TPHKApOOHOBBIMMK?

. Kax xnaccrdumBpyIoT KHCTOTH TI0 ¢TpoerHo. ¥B pagukana?
. Kakme npegenesbie MOHOKAPOOHOBEIE KHCITOTHL B 3HaeTe?
. Kaxol BuI M30MepHH XapaxTepeH LT TpelcNbHBEIX MOHO-

Kap6oHORHIX KHCNGoE? HazopHTe HIOMepH BaNepHAHOBOH
KHCJIOTH TI0 MEXAYHApOXHON! HOMEHKIATYpe.

. O6bAcHuTE, NodeMy KapOOHHIIBHAS TPYHANA B KapHOHOBHIX

KHCJIOTaX MEHCE peaxunoun()cnocoﬁﬂa, YEM B anbICrHRax H
KETOHAX.

. Kakopr dusmyueckre cBOMCTEA NpefeNlbHBIX MOHOKapOoHO-

BHX KHCHOT?

. B Kax®x peaxiumxX HposBIAKTCS KHUCIOTHEE CBOHCTBaA Ipe-

JeNSHEIX OTHOOCHOBHEBIX KHUCIOT?

. CpaBHHTe CBOFCTBAZ THAPOKCRILHOMN IPYIIILI B 3TAHONE, YK-

CYCHOW KHMCIOTE ¥ (deHone. _

Kakie peakusi HAChIHEHHBIX MOHOXAPOGOHOBHIX KHMCIIOT HAYT
¢ paspbiBoM cBa3n C—O07?

Kakue peakuu Mporexalor B ygacTieM YB pagmkana Hacwl-
HIEHHBIX MOHOXapBOHOBEIX KHCTOT?

KakoBst 0COBeHROCTH CTPOSHHS B CBOMCTB MYPABLHHOM KHC-
noTH ?

Kaxogel 06Me ¢cnocoOh HOMYYEHHS HACHIIEHHBIX MOHOKAp-
GOHOBBIX KACTOT?

Kax mony$aoT MYpaEbUHYIO KHCIOTY, VKCYCHYK) KHCIOTY?
Hazopute BaxKHeHIINe NPEACTABUTENH HEHACHIIICHHEIX MO~
HOKAPOOHOBBIX KHCIOT.

Kakne peaxnmu xapaxkTepHE! 15 HeHACHIUEHHEX MOHOKap-
GOHOBBIX KHCTOT?

. Jadauu u ynpaNcHeHUA DA% CAMOCITIORMEeAbION palomvt

. Hazomure cienywinue coeIHMHeHHs 0 MEXKAYHAPOIHONA HO-

MEeHKIATYpE:
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a) CH;~—CH—CH—COOH 6) CH,—CH—CH,—CH,—COOH
! .

f I
CH, CH, CH,

8) CF;COOH 1) CH;CH,COOC,H; 1) CH,—CH~CONH,
CH, EH3
e) CH,—CH,—COCI %) CI—L—CH;-é—CHz—COOH
CH,CH, ci:H3

|
3) CH;—CH,—-C—C—COOH u) CH,—CH = C—-COOH
' | I
CH3 CH3 CH3
k) CH,—CH,—C—0—C—CH,—CH,
| |
0 0O

2. Hammrure CTPYKTYpHEBE HOPMYNbl CleAVIOHIMX CoeaHHEHHE:
a) 3,4-nuMeTunneHTaHOBA® KHCHOTa; §) 5,5-mMMeTHNTEK-
CaHOBas KUCNOTA; B) 3-3THINEHTAHOBAA KHCTOTA; T) 2-H30M-
POIMNTIEHTAHOBAA KHCIOTA; A) 3-MeTHAOYTEeH-2-0Bad KHCNOTAa,
€) MeTIIOBHIH 3hHp MIOMACTIHONW KHCTIOTH, X) atradop-
MHAT; 3) ODOMaHTHIPHE 2-MeTHAIIPOTAHOBOK KHCAOTHI;
u) 2,3-guMeTnnOyTaHAMMA; K) NPONUMOHAIXIOPKLI.

3. Hanuiunte CTpyKTYpHBIE (DOPMYIBL KHCIOT ¢ MONEKYIAPHOM
dopmyaoit C;H,;0, B HaZ0BUTE HX 1i0 MeXIYHApogHOW Ho-
MeHKNaType.

4, Hanuinure CTPYKTYpHBIE GOPMYIL KUCAOT ¢ MONEKYAAPHOMR
dopmynoit C;H,,0,, cogepXaliux rnapHble UENH U3 NATH H
IMECTH aTOMOB yrmepoaa. Ha3oBHTe KHCAOTH IO MeXIyHA-
POAHOM HOMEHKNaType.

5. Kakue KMCROTH NOAYYAKOTCH OPH OKUCIASHHHM CIEYIOUIHX Be-
IECTE: a) U300YTHIOBKH CIHPT; 6) 3-MeTHIOYTaHANL, B) MIPO-
NWIOBLIA cnupt?

6. Hamuuminte ypaBHeHUS PeakUHi MONYYeHHSA H30MACIAHOH
KHCIOTRI, HCIIONb3Ys peakiUHM OKHCIEHHS 3THIEHOBOro YB,
CMHpTa, AJIBIErHIa.

7. HanwwiTe ypapHeHusd PEaKUHil NOJNyYeHUs NPONHOHOBON
KHCIOTH H3 OpoMmOpornaHa.

8. Pacnionoxure ciexyioliMe COeIMHeHHs: B TTOPANKE YBeAHYe-
HHSA KUCJIOTHBIX CBOMCTB: a) yronbHas Kuciora; 6) deHon;
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B} 3TAHON; I) IUMXIOPYKCYCHAA KMCIIOTa; A) IIPOTIMOHOBAA KHC-
acta; e) TpudTopyYKCYCcHad KHCNoTa, X) TPUXIOPYKCcycHasd
KHCIOTA; 3) YKCYCHAS KHCNOTA.

9. Hanmmunre ypaBHEHWA peakud#l MOAy4eHHE MACHSHONH KHC-
noTH K3 OpoMOyTaHa d ypaBHEHHs peakuMil noJyueHHOH
KHUCIOTHL: 4) ¢ AMMMAKOM IIpM HarpeBaHuy; 6) ¢ XNOpHIoM
tdocdopa (V); B) ¢ 3THNOBRIM crTUpTOM B MpucytcTBHU H,50,
{KoHLL.).

10. HamuiuuTe ypaBHeHHs peakunil monyyeHud u3 3-MmeTunby-
TAHOBOH KHCIOTHL a) aMuaa; 0) XTOpaHTHAPHAA, B) aHTHI-
puna; r) 3TAnoBero 3¢mupa.

11. Hammmmure ypaBHeHHS TIOAYYEHHS 3THNALETATA H3 ALETHAS-
Ha, WCHOJIB3YA ero B KAYeCTBE eLUHCTBEHHOIO OPraHHYecKG-
TO BELIECTRA.

12. Hanmumure ypaBHEHHA peakUHil MONYYeHHS aleTaMUIa M3
METHJIOBOTO CIHPTa ¥ HeOopraHUYeCKHX Pe4ar¢HTOB.

13. Hamuiuxte ypaBHeHHA peaklHid, OTAUYAIOIIHX MYPABLHHYIO -
KHCITOTY OT IPYTHX OPTAHMYECKMX KUCIIOT.

i4. HanmuuikTe ypapHeHHA peakUHi cleIyIOLINX TpeBpale HHiM:

+0, +0]  +50CL, +HCOONa
a) CH,—CH=CH, 'cTTcI XX — X — X,
2 2

+H,0 +[0] +[0]
6) CH3"‘“"CH CHJ_—'CHECI OT-I' Xl > X2 —p
] 1

P

CHs +NH t°
— X, -+ X, > X

8) CH,COOH — CICH,~COOH — CLCH—COOH -»
- CL,C—COOH — Cl,C—COONa

0

CH, » CHJl - CHOH - CHs-cf -

0 H
- CH,—c?” - CH,—C—NH,
“OH |
0
x) CH, - C,H, — C,H,OH /0
C3H7_
OC,H,
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15. Ha He#TpanuzaLlio NpeleAbHOH OpPraHHuecKoii Kap6oHOBONR
KHCJHOTH mMaccolh 4,8 r notpefoBanca pacTBop 0ObeMOM
16,95 mn {p = 1,18 r/mu} ¢ maccosoit noneit KOH 22,4%.
Onpenenute GOPMYIY KUCIOTHL

16. Ilpy OKMCHEHUH NpeIeALHOrO ORHOATOMHOIC CIUpTa A TOo-
TnydyeHa ¢ BbixogoM 80% kuciaora B ¢ TeM e YMCIOM aToMOB
yraepoga. IIpy AeicTBHM Ha KHCHOTY B M3geItKa Mmeranmuyec-
KOTO LHHKA Bblgeawnock 4,48 1 Bonopona. Kakag kdciora ¥ B
KakKoM KONi4YeCcTBe ObiNA TTOAYYEHa M CKONBKO W KAKOTO CITHD-
Ta noTpefoBanock AN peaXliMH, €CNH MPH AeTHIpaTalliy
cnvpra A obpasyeTtcd M3oByTHIeH?

_ Teer Ne 20
no TeMe: «KaphoHOBLIE KHCHOTHI»
(Hucao npaeuasnbix omeemos — 11)

Bapnant 1

1. Kakue U3 CAenylommx coelMHEHIH OTHOCATCH K Herpe-
BeNLHBIM MOHOKapOOHOBbIM KUCTOTaM?

® CH,=CH-COOH @@ CH,~CH—COOH

HOOC—CH=CH—COOH (131-13
©® HC=C—COOH

2. Kax HasbIBaeTCst KMCI0TA CISAYIOIETro CTPOEHHS:
CH},‘—'CH-“CH_COOH? @ I,E-AHMCTHHGYTaHOBaH
| | (® 2,3-nuMeTHNBYTaHOBad
CH, CH, 2,3-IMMeTUNreKCaHoBast
)] o, B-IVMETHIMACTISTHAS
3. Haiinute cpenu nNpuBeleHHBIX CTPYKTYPHBIX GopMyn
GopMyITy 2-MCTHIOYTAHOBOM KHCIOTHL

® CH;—CH,~CH~COONll ® CH,;—~CH—CH,—COOH
| |

CH, CH,
J _
CH3——(II—-COOH ® CH,—C—CH,—COOH
I
CH, CH,
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4, C KakMMM W3 YKa3aHHBIX BELUECTB B3aUMOAEUCTBYET
MypaBbUHAasA KHCaoTa?
@A CO, ® Ag,0 + NH,OH
H,0 © CaCo,
5. Kakye M3 yKa3aHHBIX PEaTeHTOBR W YCIOBUH M B KaKOil
MOCHREAOBATEIBHOCTH HYXHO HCNOABIORAThL, YTODBI ocylie-
CTBUTD CIeAYIONIHE TIPeBPAlLeHN:

CH,—CH,~c” - CH—CH,~COOH —
H
’

- CH~CH—c” ?
“NH,

® NH,r ® HNO,

0,, Kar. @ NH,

6. YKaxuTe BelllecTBa, KOTopsie 06pasyioTca B pesyasrare
cnenylotero npebpamenusa: CH,—CH,—COOH + NaOH -
@ CH;—CH,—COONa
® H, H,0 @® Na

Bapuanr 11

1. Kakue U3 CIeavIoUIHX CoefMHEHU 0THOCITCS: K INKap-
GOHOBBIM KHCIOTaM?
N CH,=CH—COOH ® HOOC—-COOH

HOOC-@COOH ® CH,—COOH

2. Kax Ha3bIBaeTCa KUCIOTA CNEAYIOMETd CTPOSHHA:
O & H-ByTaHOBas
CH3—CH——C/ 2 ® 2-MeTWIIPOIIaHoBAA
[ Nog ® @ usomacnsHas
CH, )} 2-MeTunbyTaHoBast
3. Hatigute cpeny mpUBENEHHEIX CTPYKTYPHEIX QOPMYST
hopmyay 2,3-AMMETUATEKCAHOBOH KACAOTHI:

®  CH,—CH-CH—CH,—CH,~COOH

[
CH, CH,
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CH,; CH,
L
CH,—C — C—COOH
[
CH, CH;
CH,—CH—CH—COOH
[
CH,; CH,
) CH,—CH,—CH,—CH—-CH-COOH
| |
CH, CH;
4. C KaKMMH 13 YKa3aHHBIX BEILECTB B3auMogecTRYeT olle-
uHoBag KAcnora?
@ K50, ® H
P04 D KOH
5. Kaxue U3 yKazaHHEBIX PeareHTOB M YCAOBUHA U B Kakoi
TIOCNEOBATEABHOCTH HYXKHO MCTIONBIOBATh, YT00H ocynie-
CTBHTBH CEIVIONIHE TIPeBpallieHHs:
HCOQNa — HCOOH — HCOONa?
@ H, B NaOH
H.SO, () NaCl :
6. YKaxuTe BellecTBa, KOTOpble 00pa3yioTCsl B pe3yNLTaTe
CNEAYIOMIETO IPEBPAIIEHUA:

) h
CH,COOH + Cl, —
' HCl cH,—c”

4
CILCO—C_ @ HOC!
OH

Ci

§ 10.5. Craoxuple 3¢dnpsr. Kupri

@ Caoxnpie 3pHPH — 3T0 BeHIECTBR, KOTOPbIe 00PAIYIOTCA B -
pe3ynLTATE BIAMMOACHCTEHA OPraHUIeCKHX AIH KHCAOPOICO-
AePHKAHNX HeOPFaHHYeCKHX KHCAOT €O COMPTAMH (PeaKu#y
aTepHhRKAIIH).
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Hanpumep:

P Ht, A
CH,—C . + CH;—O0-{H — CH,—C_ + HO
E)H 0"‘"C2H5
YkceycHasn DTaHon VYKCYCHOBTHNOBHIHA
KHCAOTa achup (sTAnameraT)

C,H,OH + HONO, +—— C,H;~0—NO, + H,0
3Taron A30THasa D1unosweii 3dGHp a3oTHOH
K¥C0Ta KHCAOTH (2THIHHTPAT)

Ob1uas hopMya CIoXKHBIX HPUPOR GIHOATOMHEIX CIMPTOB

H MOHOKApBOHOBBIX KHCIOT: R_C/ , e Ru Ry — yrnepo-
N
OR,
JOPORHBIE pamuKanbl (MCKIYeHNe — >¢GHPbl MypaBbHHOR

/O
Kucnotel H—C ).
OR,
Wsomepnn
PaccmoTpum Ha ripumepe CsH,,0,:
CTpyKTYDHAS M30MeEpus
NONCKEHHSA TPYILIH Mexxnaccopas
H30MepHs
P P
LemH -
0 o 0
Y y
4 c,H,—c\" CH,—CHy~CHy~CHy— G
“0—CH,—CH,—CH, 0-—CH, “oH
H-Tlewranopas
Mpomwrauetar DTUANPOMHOHAT | KHC/IOTA ¥ €€ H3OMEDBI
o)
y oy
a-c? » CHa CH,~CH,—~CH,~C
NO—H N O—CH;
N CH; (cnoxesle 3¢UpH H30-
MepPHBI KAPGOHOBEIM
WaonponuraueraT MeTunbyTHpar KHMCIIOTaM)}
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Homenxnarypa

Hazpanus cIoXHBIX 3¢(hHPoB 00pasyoTes U3 Ha3BaHMH co-
OTBETCTBYIOIIAX KMCIOT 1IH KUCIOTHBIX OCTATKOB W Ha3BAHMHA
ATKUALABIX PaJUKANIOB, BXOASIUIMX B COCTAB CIIMPTOB:

# 0 v
7 4
H-C N CH,—-C N
0—CH, 0—-CHy,
MeTHIOBME 3(up MypaesuHOil  AMWIOEBH 5(HP YKCycHOH
KHCIOTEL KHCAOTh! (YKCYCHOAMHIOBBIH
(MYpPaEbMHOMETHIOBLIH adup, aMunauerars,
aup, MeTHIDOPMHAT, TIeHTHNI3TAHOAT)
METHAMETAHOAT)

Dm3meckne cBOiCTBA

MpocTeiimme Mo cocTapy CNOXHBIE 2(hHPH KapOGOHOBLIX -
KMCIIOT — OeCBETHBIC JIETKOKHITAIIINE XIIKOCTH € (BPYKTOREIM
3aIAX0M; BBICHIVE CIOXHBIE 2PHPE — BOCKQOOPA3HbIE BEllie-
CTBa ([1YeNHHBIA BOCK), BCe CHOXHBIE >QHPHI B BONE PACTBO~
PAIOTCS IIOXO.

XuMHYecKHe cBOMCTRA

Tupponus — BaxHellee XMMIMECKOE CBOWCTBO CIOXHEIX
bHpOEB:

0 + 0
P H', « #
R—C + H,0 - R—C\ + R~0O—-H
~ O—R, OH
) Kap6onosas Choupt
CroxHotit 3up KMCAOTA
/0 H+, A S
C,H;—C ¢ + H0 &= CH,—-C o+ C,H;0H
N N
O—FCZHS
[ponuoHosas DTAHON
DTHANPOIHOHAT

KHCAOTA
DTH peakiuH NPOTHBOIMONOXHBI PEAKIMSIM 3TepROHUKAITAM.
HoHbl Bogopona KATATHIMPYIOT Kak NPAMYIO, Tak H 06par-
HyI0 peakiuu. s cMemeHAs peakKHN B CTOPOHY 00pa3ona-
HUA 3hHPa MOKHO «CBA3aTh» 06pa3yIOLLYIOCS BOLY BOAOOTHH -
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MAIOHIAM cpencTBaM (Hanpumep, konu. H,50,). B oM ciyyae,
KOTHa HeOOXOZHMO NPOBECTH THAPOAH3 3PHPA, PEaKIiio HHOT-
14 TIPOBOJAT B MPHCYTCTBUH 1LEAOTH, KOTOPAsA MO3BOIACT «CBS-
32Th» OOPA3VIOLLYIOCH KUCAOTY.

TTIpymenenne

Mapdromepun JlexkapcTBeHHEIE BEILECTBA |
lr .lr

Cnoxntie s>hups

A 4

PacTeopuTEIH TInactMmaces

- L
TIxnieBas
MPOMBIIINEHHOCTE

XHUPH (TPUTTTULLEPH/IBI)

® Xuppi — 3T0 cMech CAOKHBIX 3(PHPOB TTHIEPHHA M BHICIIHX
KapboHnosblx kucaet {(BKK).

CocTas xupoB ycTaHosua B 1811 . dpanuyzckumii yuensri
3. Itlerpens, HarpeBast XXUpP ¢ BOLOIL B menOtmoﬂ cpene.
Obiwas dropmyaia xupa:

/O
CH,—0—C”
~ R,
0O roe R, R,, R; — yraesogoponHsbie pa-
CH_Q_C/ IHKaNbl (MOTYT OBIThL OOMHAKOBLIE
R, WA pasHBIC), CONEpKanue oT 3 no 25
| . 0 ATOMOB YIJIEPOIA.
CH,—0—C f’
R,

@pannysckyit xumuk M. Beptno B 1854 1. ocymiecTBHA
0GpaTHYIO PEaklMIO U BIICPBbIC CHHTE3UPOBaH XUD:
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20
CH,—OH Feaxuua Bepring R
l P aTepr(pUKanHn) CH—0—C #0
—O—
CIH_OH +3R— C\ on PO —— «w F 3,0
CH,-OH BKK B oy Choc?®
2 N
nuepuu : Kup
(TpMIIHOEPHMA)

Hanbonee saxkume BKK, Bxonsime B cocTas XKupos

HaCI:IU,lEHHble KHCJIOThI HEHHCI:II.HQHHBIE KHCJTOThI
OMnupryecKas Haspanue DMnupuecKas Hazpanue
dopmyaa BKK KHCQOTBL dropmyaa BKK KHCJIOTb!

CsH, COOH | nansmuTnsosas| C;H,COOH | oneunosas
C,;H,sCOOH CTeapHHoBas C;HCOOH NHHONEBask
CsH3COOH | nunonedosas

PusnyeckHe cpoiicTea

AKupwl (TPUMANLEPHALI) — BA3KHE XUAKOCTH HJTH TBEPILIe
BEIECTEA, JIETUE BOIBI; B BOIE HE PACTROPSAIOTCS, HO pacTBOPS -
10TCSA B OPraHu9eCKUX PACTROPHTEIAX (Gensuie, OeH3ome 1 ap. ).

Knacendmxanms

UeM GoJBLIE B XUpaX COLEPKAHHE HEHACKHIIEHHBIX KUCIIOT,
TEM HUXE TeMIIepaTypa IABJIeHUS KHPOB.

Arperarroe Pazmauua
IIpoucxoxneHne
COCTOSHHE B XHMHYECKOM Hcermogenns
KH[OB
HHMPOB CTPOEHUE
Conepakar octaTki Pribuit xu
Teeparle XupE P AUBOTHBIE KDL P

HacelueHHLIX BKK (KuOK.)

Conepxar ocTaTKH
HACBIIICHHBIX H HE-

CMelaHHEBIE

KHPBI
P HachiueHHeX BKK
. Comepxatr oCTaTK Kokocosoe
Aunkue Kuph! P PacrutennHele
(vacia) HEHACBIILIEHH BIX - Macao
; BKK (Teepm.)
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HomeHnKxaTypa

CyHIeCTBYIOT Pa3INYHbIE CITOCOOR! COCTABICHUS HA3BAHUM
*kupos. CorjlacHO TPHMBHANTBHOM HOMEHKJIATYpe, IMLEPHIIbI
HAa3BIBAIOT, L00ABIAS OKOHUYAHHE -UH K HA3BAHUIO KUCIOTH U
TIPUCTABKY, ITOKA3BIRAIOILY10, CKOIBKO THAPOKCHIBHBIX [PYIITT
B MONEKYJE TIKIEPHHA npoaTepuduumposano. Hanpumep,
mpucmeapur — 3TO XHP, NMPeACTABASIONHNK cOB0H CAOXKHBIT
athup, MoJeKyIa KOTOPOTO COCTOUT M3 OCTATKA IIKLepula U
TPEX OCTATKOB CTEAPHHORBOM KUCJIOTHI.

PaccMoTpUM HOMEHKIATYPY XKHPOB Ha HEKOTOPLIX ITpUMe-
pax:

0
[

CH,—0—C—C,H,,
0

I
CH—0—C-—-C;H,,
I 0
1
CH.—0—-C—-C;H;,
Dbup rIMLEPUHA U DaTbMI-
THHOBOI KHCITOTRL; TPH-

NaabMUTAT TTHHEPHHA;
TPHAANEMHUTHH

(I)

I

CH,—0—C—C,H,,
0

CH,—0—C—C,,H,,

O¢up raniepuHa, oneH-
HOBOI H CTEAPWHORGH KKCAOT;
oneonMcTeapaT TANLUEPHHA;
OJIE0AMC TEAPHH

0

I
CH,—0—C—C,H,,

0

| i

CH-0—C—C,.Hjy,
0

|

CH,~0~C—C;H;;
Bdup rIMUEprYHA 1 OJled-

HOBOH KHMCNOThHI; TDHOIEAT
TMHLEPHHA; TPHOTEHH

O
]
CH,—0—-C—CH,
- 0O
]
CH~—0-C--C;Hy,
| O
CH,—0—-C—C;H;,
Bdup riuUeprHa ¥ HaibMH-
THHOBOMH, OJIeMHOBOH U JTH-

HOJIEROH KUCIOT; MANbBMH-
TOOJEOTHHONENH
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XnMmaecKue caoiicTsa
L Tugponus

B 3asMcHMMOCTY OT YCHORHY TMADONNS ObiBaeT:

— godupiii (D23 KAaTaNM3aTOpPa, IPH BRICOKMX 1°H P);

— Kticaomusiii (B IPACYTCTBIM KMCIOTH! B KAYECTBE KATa-
JW3ATOPA);

— (hepmenmamugHbiii (TPOUCXOIUT B XKUBBIX OPraHH3IMax);

— weaounol (ox, NeHCTBHEM LIISNOYSH).

HanpumMep:
O
CH;—0—C—CyH;; —RL . CH--OH
O (BOAnBIA)
i R J
CH—0—C—CH; + 38,04—H . » CH-OH + 3C,H,COOH
O {KMCIOTHLLE)
l Creapn-
CH,~0—C—C;H;; L Jlwmaza CH,—OH HOBas
{bepMEHTATUBHEIH) KHCROTA
TpucteapuH Dinuepul

B
CH,—0—C—C,H,,
0

[
CH—O-C—-C;H,, + 3NwOH -———mur>r
| 0 IHENOYHOH
{(oMblreHuUE)
CHZ—O""C—C17H35

JHUNaIbMATOCTEaPUH
CH,—OH
— » CH-OH + 2C,H,COONa + C;;H;;COONa

CH,—0OH Tlansmurar Creapar

HATPHA HarpHa
I[nunepus N

Mtina

MEL1d — HATPUEBBIE WK KATHEBBIE COJTM BRICIHUX Kap6o-
HOBBIX KHcAoT (cM. § 10.6).

- 650



Hatpuenkle coil ABIAIOTCS OCHOBHBIM KOMITOHEHTOM TBEp-
JOT0 MbLAA, KAJWEBbie CONM — XKHIAKOTO MBLTA.
II. Peaxuyun npucoedunenus (JU11 KAOKHUX HEHACLILLEHHbBIX

XKHUPOB)
1. Ipucoedunenue sodopoda (eudpuposanue):

0
I
CHy—-0—C—(CH,),—CH = CH—(CH,),—CH,
0]
l Ni, t*, P
CH—0—C~—(CH,),—CH = CH—(CH,),—CH, + 3H, ——»
0
|
CH,—0~C—(CH),—CH = CH—(CH,),—CH,

Tpwoneun
(XKUAKWH XHDP)

O
- CHZ—o-_-(lL—(CHl)1,.,—CH3
O
— CH—O—lCI)‘“{CHz)m—CHa
C'HZ—O—C—(CHZ)IGHCH3
TpHcTeapuH

(TBepaRIi KMp)

TMApHPOBAaHHBII XHP UCOIBIYETCS B IIPOU3IBOICTBE Map-
rapyHa.
2. Hlpucoedunenue canazenos:

0
o
CH,—0—C—(CH)),~~CH = CH—(CH,),—CH,
0
I
CH—0—C—(CH,),—CH = CH—(CH,),—CH, + 3Br, ———»
I 0
CH,—0—C—(CH,),—CH = CH—(CH,),—CH,

TpHoaenH
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0] Br Br

I |
CH,—0—C—(CH,),—CH—CH—(CH,),—CH,
0 Br Br

| o
- CH—-0—-C—(CH,),~CH—CH—(CH,),—CH,
| o] Br ‘Br

CH,—0-—C—(CH,);,—CH—-CH—(CH,});~CH,
9,10-TekcabpoMTpucTeapUH

BpoMuast Boga B pesyabrate 3T0H peakiMu 0beClIBETHBACTCS.

I, Peaxuun oxucaenun u noagmepusauin (U1 XAOKAX He-
HAaCHILLEHHEIX XXHPOB)

Kupbl, coliep:Kalie 0CTATKY HEMpPeaeTbHBIX KUCTOT (BHI-
CHIXAIOIINE MACHa), ITOX AeiiCTBHEM KHCI0POMA BO3IYXa OKHC-
JIHIOTCH 1 TORMEPH3YIOTCH.

DYHKIMY JKNPOB B OPraHu3Me

1. DHepreTHueckas (TIpy MOJHOM paculervieHrH 1 rxxupa jio
CO, n H,0 ocroboxnaerea 38,9 ki x sHeprHH).

2. CTpyKTypHasa (KHpPbl — BAXHBII KOMTOHEHT KaXJ0it
KIeTKH).

3. 3awyTHAA ((KVPbI HAKATUIHBAKTCA B ITOJKOXHEIX TKAHAX
M TKAHAX, OKPYXAOIIHX BHYTPEHHNE OPraHbl).

Bonpocsi dan xoumpoas

. Yro 1aKoe croxHule 3¢upb?

. Uto Takoe peakuua stepuduranun?

. Kaxue BMOBI H30MepHH XapaKTePHBI JIA CIOXHHX 3¢Upos
xapGoHOBBIX KACNOT?

. HasopuTe Baxueime oGNacTH NDUMEHEHHS CAOXHBIX 3(UPOB.

. 9ro Takoe xupsl?

. Kakoe pasnuyue cyulecTByeT B CITPOeHHH TBEPABIX M XKUIKHX
Knpos?

. Hazosute BaxHelimne BKK, BXORSUIME B COCTAB XKHUPOB.

. Kax MOXHO Knaccu@uIMpPOBaTh XHUPEI?

. Kaxopsl xuMutieckue ¢BOiicTBa Xupos?

. Y10 Takoe muia?t

[ VR N L b —

[N L |
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1L

10.
1.

12.

KakoBa POJIb XKHPOB B XKUBLIX OPraHHU3IMax M ra€ OHHU UCMONb~
3yTCHa?

Bonpocut w ynpaxcuenus 048 camocmonnieasnoil patomvt

. CocTaBrTe ypaBHeHHE peakuuit, ocyurecrenenunx [eppemem

u bepTtno.

. Hanmumure orpyKTypuble GOpMYIBL IBYX CIOXHEIX 3GHPOB H

kucaoTs, nMewinux coctas C,HyO,. Hasopure 3TH BemecTsa
O MeXKAYHAPOOHOK HOMEHKIATYDE.

. Hamumure ypapHeHus peakunuii .3TepudUKauny MeXay:

a) YKCYCHOM KUCHoToH U 3-MeTII0yTaHOMoOM-1; 6) Macngno#
KHMCAOTOH U mponaHonoM-1. HaszoBuTe 3(hHPLL.

. Hanvmure ypaBHeHus peakiuil CUHTE3a XHUPOB U3 4) Nalb-

MUTHHOBOH KHCIIOTHI ¥ IAMLEPHHA; ©) JTHHONEBOH KHCHOTH
¥ ruuepdHa. Ha3zoBHTe nonyyeHHBIE XUPHI,

. CocraBbTe ypaBHeHWS peaklUd NOAYYEHHS: a) TPUONENHa;

) naARMUTOIMCTEaPKHA; B) OJIEOJIMHONEONaJIbMHTHHA,;
I'} TPUTTIMIIEPHIA MACAAHON KUCIOTEL.

. Kakue us CHEAYIOIUX ITHUCPHIOB BXOOAT B COCTAB TREPALIX

KVPOB: a) AUOMeQTHHOMEWH; §) TPUCTEAPHUH; B) TPUOEHH;
I) TPMOATBMHUTHH, ) TPHIUHONeHH? Hanunivre cTpykTyp-
HbIE (BOPMYJIBl 9THX MMUIEPUACB.

. Hanumrure YpaBHEHHUs peaKUui BCex THIOB TMAPONK3A Cle-

AVIOUIUX XHUPOB; 4) AMOAeOCTeapuHa; §) TpUIHHONEHHE;
B) TPMCTEeApHMHA; T} TPHNAABMMTHHA, HaioBMTe NpOAYKTH
peakuui. ‘

. Jdna nonHoro ruApoan3a 1,76 r ciioxHoro 3¢upa OIHOOCHOE-

HOH KapOOHOBOH KHCIOTH M OAHOATOMHOTO CIIMPTAa NOTpe-
6oeanocs 0,02 mone NaOH. Onpenenure MoneKyIgpHYIO
Maccy 3dupa 1 ero moaekynspHylo dopmyny. Hanumure
CTPYKTYpHBIE QOPMYIIBI BCeX u3OMEPOR ITOIC COCTABA H Ha-
30BUTE MX,

. VI3 Kakux KMCIOT ¥ CITUPTOB MOTYT ObITH NTONYYMEeHB! CRELyIomue

cnoxHele admpr; a) HCOOC,;H;; 8) CH,{(CH,),CO0CH;;
B) C;H;,COOCH(CH,),? Hamumnre ypaBHcHHS peakumi.
Y10 IPOUCXOOUT ¢ NOICOMHEYHBIM MACIOM, HAXOZAIIKMEA
MPOIOIKUTEIBHOE BPEMH B OTKPEITOM cocyne?

CKOJBKO rpaMMoOB XHpa (TpHoaeat) OblIO B3MTO, £CIH ANg
FUAPUPOBAaHHS 00pa3oBaBuieiicsl B PE3YJILTATE €ro rUApOIU-
3a KHCAOTH noTpeGoBanock 13,44 n pomopona (H. v.)?

Ha ombuienune 3,6 r cMecH 3TUIIOBLIX 3QHPOB YKCYCHOHR W
MYPABBHHOM KKCAOT noTpefoBanock 25,6 M pacTBopa ¢ Mac-
copoit noneir NaOH 10% (p = 1,08 r/mm). Haitrm maccosnle
OONH GHUPOB B CMECH.
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§ 10.6. ITouarne 0 NOBEPXHOCTHO-AKTHBHEIX BEllecTBax
(ITAB). Msina. CuHTeTHYECKHE MOIOIIHE CPEICTEA

OpraHMYecKye BEIISCTBa, CHUXAIOIHE MOBEPXHOCTHOE
HATSKEHHe BCIeACTBHE ancopOLKMM HA TpaHHMLe pa3aena ¢as,
Ha3bIBAK0T HOBEPXHOCTHO-AKTHBHRIMH BemecTBamH (ITAB).
TToBepXHOCTHO-AKTHBHEIE BELISCTRE HMEIOT AM(PHALHOE CTPO-
ene, T. €. COCTONAT M3 rnonapuoil rpynnel (—COOGH,
—COONa, —S0O,Na, —OH, —NH, u ip.) 4 HEMONSIPHOTO yT-
AepogoponHore pagukana C—Cy (00pIHO MTHeHOTO cTpoe-
HUA).

CxeMaTHYECKU CTpoeHHe MoneKynbl ITAB MoX1H0 TokasaTs
CACAYIOUIMM 00pasoM:

l ;

VB pagukar (C;—C,z3} INongpHan rpynna
(eudpocpobnan wacme ITAB)  (eudpodpusvnan wacme ITAB)

VB panukan obrajgaeT NOBEPXHOCTHOM aKTHBHOCTLIO B OTHO-
IMeHUy HETTONAPHOH Qaspl (ras, yrieBoaopoIHan XHIKOCTh,
XKEP, HEMOISApHAA OBEPXHOCTh TBEPAOrD TENa) X BhTaAKHBACT-
¢4 M3 nonapHoi cpensl. B poaHoM pacteope ITAB Ha rpaHvue ¢
BO3IyXOM 06pasyeTcd azcopOUHOHHLI cioll ¢ ¥YB paauxanamu,
OPHEHTUPOBAHHBIMH B CTOPOHY Bo3ayxa. Konnenrpammsa [IAB
B ITOM CJIOE BBIILE, YeM B 0OBEMe KUOKOCTH, N103ToMy ITAB
CHIKAIOT MOBEPXHOCTHOS HATSKSHME BOMBI HA IPAHULE € BO3-
JYXOM. :

Pacnpenencuve Moxekyt ITAB Ha nMoBepXHOCTH BOARI 10~
KAa3aHO CXeMAaTHYeCcKH Ha pHc. 31.

Bozoyx

L]

BeoBee o @l

Boxa

Puc. 31. Opuentauma Monekysi IIAB na rpadune roga-—Bo3ayx
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YMeHblIeHHE TIOBEPXHOCTHOO HATSXKEHUS BOAb! YBEJIUYH-
BACT €€ CMavyMBAIOIYIO CITOCOOHOCTD H MOlOlllee ASHCTBHE.

ITo xapaktepy ruapodMiAbHEIX U TuapodobHex rpynn [TAB
MOXKHO PasaeiuTs Ha 3 IPYTINbi: AHAOHOAKTHBHBIE (AHWOHHDIE ),
KATHOHOAKTHBHRIE (KATUOHHLIE), HEHOHOTEHHBIE.

B xatronHsix [1AB roBepXHOCTHYIO AKTHBHOCTE B BOTHBIX
pacTBOpax 0GeCcneunBaioT 6ObIlIME OPTaHIMYECKHe KATHOHBL, K
KaTUOHHBIM [TAB 0THOCATCS AMWHOCOAMHEHMS, aMMOHMEBEIE,
cynuboHKeBRe K docthonuebsle coennHenns. Hanbonee uape-
CTHBIMM SBJISIOTCS CONH YETHIPEX3aMELLIEHHOTO AMMOHHS, IHC-
COLMMPYIOU{{e B BOTHBIX PACTBOPAX CIENYIOUTMM 0BpazoM:

R + . R +
| |

Ry—=N-R; | CI” — R;—N-R,| + CI7,
l |

R, R,
Cone ueThipex3ame- AKTHBHBI}
WEeHHOTO aMMOHUSE KATHOH

rae R — vrreBonoponHelii pagukan, comepxamuii 12—18 yr-
nTeponHbIX aToMoB, a Ry, R;, Ry — kopoTtkue panukans! (—CH;,
-—C,H;s). .

HeuonorenHsie ITAB B BOIHBIX pacTEOpaX HE AUCCOLIMHPY-
0T Ha WOHKI. TakuMM# BellleCcTBaMM MOTYT OBITh, HanpuMmep,
COCOMHCHHA THTIA:

R—@—(OCHZWC H,),—OH

HaubGonee 4acTo HCMONB3YCMBLIMHA B TTPOMBIILISHHOCTA H B
OBITY SBISTIOTCS aHoHoaKTHBIILIe ITAB. B Bontbix pacTBopax
a1iix JTAB HocHTeleM NOBEPXHOCTHO-AKTHBHEIX CBOMCTB SIB-
ATOTCA JTHHHONETIQUHbIE 3HUOHBI, KATHOHBI BIMAIOT JTHIIhL HA
PACTBOPHMOCTh 3THX BEILECTB.

K anunoHoakTURHBIM [TAB oTHOCATCH, B 4aCTHOCTH, JABHO
MCIIOTIb3yeMBbIe B KAUECTBE MOKOILIMX CPEICTE MBIAA.

Mbuta — 310 cond BoICIMX XUpHBIX KuciaoT (C,,—C,,).
Mblna nenaTesa Ha pacTBOPHMBIE B BOIE {HATPHEBLIS, KAJIHEBbIE,
AMMOHHEBBIE) U HePACTBOPHMEIE (METAIMYECKHUE MBIIa —
conu Ca, Mg, Ba, Pb, Ni, Mn, Al u 1p.). PacTROpHMOCTE MBI
B BOJIE 3ABHCHT OT XapaTepa KaTvona: NH; > K* > Na' > Li",
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Kupxue Kkanyesble MbIJIa U TBEPIBIC HATPHEBLIE MbLIA IOTyYa-
0T PACTBOPEHHMEM BRICIUHMX aMM(paTHUCCKUX KMCIOT B BOIHBIX
pPacTBOPAX eOKUX LIeAoUSH:

C,;H;;COOH + NaOH — C,;H;;CCONa + H ,0
CreapuHonas KHCHOTA CTeapat HaTpus
(TBEpIOe MbINO)

C;;H,COOH + KOH — C;;Hy;,COOK + H,0

Creapar xanus
(xaKoe MBITO)

Moroluee AeiicTsHe (T. €. CIIOCOGHOCTD MOKMIHX CPEICTH H MX
PACTBOPOB YIATATE C OTMBIBAEMBIX IIOBEPXHOCTEH MPUIHIIHE
YACTHUBI IPsI3H M NIEPEBOAUTE MX BO B3BEHIEHHOE COCTOSHHE B
BUIE DMYNbcuii ¥ CYCTIeH3MIA) MBUT B XKECTKOM BOME CHIBHO Tia-
JaeT BCIEOCTBUS 00pa30BaHMA HEPACTBOPUMbIX KANBLIHMEBbIX H
MarHWeBbIX MBLI:

2C;H,;COONa + CaCl, — (C;H,;;C00),Cal + 2NaCl

Kanbuyepoe MBUIO
(cTeapar Kanbuug)

PaCTBODCHHG MBLIa B BOAEC COIPOBOXMACTCA HACTHYHBIM
THOPOIH30OM C 06pa30BaHHCM BHICIIEH KUCTOTH U nIeNnOYH,
KOTOpas 0Ka3bIBaeT BpeaHOe AeicTEHE HA MHOTME TKAHU:

C;H,;;COONa + H,0 = C,;H,;,COOH + NaOH.

Canternyeckde Motomue cpeactia (CMC) — xereprenTs —
HeE 00J1a1aloT OTMEYCHHBIMHM HenOCTaTKaMH, XapaKTepU3yIoTCs
60tee BEICOKOW MOWOIIEH COcCOGHACTRIO, HOCTYTIHOCTRIO CHIPhSE
I7iA yx npousBoacTBa. OcHoBo CMC aBngwTCca cHHTETHYEC-
kue TTAB. BT0 MOTYT GBITh 1 KATUOHOAKTHBHEIE, H HEHOHOIeH-
Hele [TAB. OnHako rmaBHbBIM KOMIIOHEHTOM 0omsmmacTBa CMC
SIBJIAIOTCA aHHOHOAKTUBHBIC cHTeTHUYecKHMe TIAB. PaccMor-
DHUM BAXHEHLINAE U3 HHX.

Anxancyangonaret RSO;Na 061a0a10T BEICOKOH 3MYABIH-
pPYOLIEH 1 cMaUUBAOIUEH CNOCOQHOCTRIO,

Cnocobe noayverun

1. Cynndoxnopuposanme npeaensHbx YB (C,—C ) ¢ nioc-
NEXYIOUIHM OMBUIEHHEM ANKIICYTbQOXIpIaa:

h
R—H + SO, +Cl, ~ R—S0,—Cl + HCI
ATKANCYTbDOXITOpHA
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RSO,Cl + 2NaOH — R—S0,—ONa + NaCl + H,0

2. CynnhooKHCIeHHE TpelebHBIX ¥YB o HeldTpanuzauus
TOIYIeHHOR ANKaHCYNLDOKHCIOTHL:

h
JR—H + 250, + 0, — 2R—S0,—OH
ANKaHCYNILOKUCIOTa

RSO,0H + NaOH — R—S0O,—0ONa + H,0
3. IIpucoenyHeH e THAPOCYNBHGMUTA HATPHUS K alTKeHaM:
R—CH=CH, + NaHSO, - R—CH—350,Na

' I
CH,

ANKHAapuICyIpOHATE XMMUIECKH YCTOHYMBEI, CPABHH-

TeNbHO AeieBhl H 3QdeKTHRHBL
CHHT&S GCYIRECTBIAACTCA B ABC CTaRHHU!

ChaHys
AlCl, +H,80,
+ C12H25Cl : e
—HCl . —H,0
Jopeumn-
GeHzoN
C,;H C,H
@ 12025 OH @, 124125
—— ——c
—H,0
HO,S NaQ,s
n—ﬂoneﬁmﬁenaoncy;mdyo- : n-HomeuunGeH3oncynspoHaT
KHCIOTA HATPHH

Ankuacyapdatet R—0—S0,—ONa jaoT 06UABHYIO NEHY.

Cnocobi noayvenus

1. OTepudUKalya BBICIIUX anupaTHIecK1X CrIMPTOB Cep-
HOM KHCNOTOI ¢ HOCNSNVIOHIEH HeltTpanu3lalnei obpa3yrolix-
€Sl KMCJIBIX CITOXKHBIX 9)UPOR;

+H,80, +NaOH
- —H,0 AnKMACepHas —H;0
< KHCIIOTa
"' R—CHT—OSO?,NB.
Ankuncynegar
HaTpHs
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2. Ilpucoennsenue H,S0, K ankeHaMm W HefTpaiu3anug
06pasoBaBLIMXCS KUCTOT:!

+NaOH
R—CH = CH, + H,80, =——" R—CH—0SOH —f{(;»
. i —H,
CH;
——— R—CH—O0SO;Na
|
CH;
Bropuuntiii ankuncynwdar
HATpUA

CMC oueHb MeITeHHO PA3IATaloTCsl, BpeIHbIE Pe3YILTATh
HX BO3ICICTBUA Ha IPUPOLY U XKHBBIE OPIaHM3MEI HETIpeICKa-
3yeMnl. [lepeson ITAB B menHy, agcopGIitua aKTHBHBIM YIJIEM,
HelTpann3aLis KaTHOHAKTUBHBIMY BEILSCTBAMK M AD. HEl0-
¢TaTtoyHO 3¢ dexTHBHEL 1 0YeHE Jopord. TToaTOMY IPEIIOYTH-
TEJIbHA OYHCTKA CTOYHLIX Box oT [TAB B oTCcTOMHMKAX M B ec-
TECTBEHHBIX YCAOBUAX (B BogoeMax) NyreM SHOMOMMYECKOro
OKMCIIeHHA MO ACICTBHUEM IreTepoTPOgHBIX DaKTepHH, KOTOPBIC
BXOAAT B COCTAB aKTHBHOrO una. TIpouece WALT A0 Apebpalie-
HYS OpraHMYeCcKMX BEHIECTB B YITIeKHCIbIH raz u nony. fpu
SHOXIMITYECKON OYHCTKE OKHCHEHHE BEIeTCS B IPHCYTCTBHH
depmeriTor. MEKpOGHOIOTIECKUIT METON OCHOBAH Ha MCIIOND-
30BaHHMH BHICOKOAKTHBHBIX KYJIBTYD MAKPOOPTAaHH3MOR, TTony-
YeHbI NItaMMBE SaKTepuil, paipyiiaoniix ankuscyasdars, a-
KHUACYTh(DOHATHL, anxunbeH30NCcyAbthOHATEL U IP.

Bonpoce: dag xonmpoan

. Yro Takoe I1AB?
2. Kakoe crpoeHue umeoT Monekyiasl ITAB? Kakas yacTes Mo-
nekynw [IAB pacTRopsieTcs B BOAHO#M cpene?

3. Ha xakme tunst nenstes TTAB no xapaxrepy rHeapodMALHBIN
¥ ruapodobHuX Tpynn?

. HpHBe}lPlTe OPHUMEDBI KATHOHOAKTUBHBIX I HEMOHOTEHHRBIX
TMAB.

. K xakomy tuny IIAB otHocsaTcs oBBIUHBIE Mbita?

. YTo TAKOE TBEephoe MBIUIC, XHIKOE MBIAO?

. KaxumMu HeaocrarkamMu o0aagarT Mbuta?

. ITpupeauTe npuMepel BaXKHeH WX aHHOHOAKTUBHLIX TIAB,
ABNSOUIMXCA OCHOBOW CHHTETHUECKHX MOWIIHX CPECTB.

[y

I

Co -3 &N Lh
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9. Kakossl HaubOonee 3¢deKTHBHBIC METOIBI 3AIIHTHI OKpPYXa-
I0Iel cpenbl OT 3arps3HeHUA NOBEPXHOCTHO-AKTHBHBIMHU
B¢ CTRAMH?

§ 10.7. ¥Yriesoam

¥Yriepoapl — OGIIMPHBIH KJIACC MPHPOTHLIX COSTUREHMIA,
KOTOPBIE HIPAOT BAKHYIO POJIb B XKH3HM UEIOBEKA, XXHBOTHEIX
¥ pacTeHHH.

Haspanne «YLieBoasl». 5TH COCINHEHRS TIONYYHIH HOTOMY,
YTO COCTAR MHOTHX M3 HWX BhlpaxaeTcsd oGiieil gopMmynoit
C,(H,0),, T. ¢. 0HU PopMaNBHO ABALIOTCH COCOHHEHUAMU YT~
JIEPOAA Y BOMHL. _

C pa3BUTHEM XWMHH YTIIEBOLOB OCHAPYKEHEBI COSTHHEH U,
COCTAR KOTOPBIX HE OTBEYAET HPUBENSHHOM o0ieit hopMyne, HO
obiagaoimye CBOHCTBAMH BELUCCTB CBOETO Knacca (HanmpuMep,
nesokcuputosza C;H,;O,). B To Xe BpeMs ecTh BEMIECTRa, CO-
oTBETCTRYIOMME 001eit opMysie YrAeBOLOB, HO HE MPOABIA-
0IHe ¥X cBOMicTB (HanpuMep, IPUPOXHETA IMeCTHATOMHbIH
cnupt uHo3NuT CoH,,04).

bHoMoTHYECKAS poab

YIAeBoABl OTHOCATCS K 4MCTY RAROONCE pacipoCTpaHeHHbIX
B [IPUPOAE OPTAHHYCCKHMX COCIHHEeHUH: OHM ABIAIOTCS KOMIIO-
HEHTaMy KJEeTOK BCEX PACTUTENBHbIX U XKUBOTHEIX OPTaHH3MOB.
Vrneromp 00pasyioTes pacTeHMAMH B Npoliecce OTOCHATE3A:

Xnopodunn, hy
nCO, + mH,0 =23 ¢ (H,0), + nO,

Yrnesoaml

ZKupoTHble He crIocoDHE! CAMH CHHTE3HPOBATE YIJIEBOB! H
HCTTONK3YIOT YTACBOJEI, CHHTE3UPYEMEIC PACTEHHAMU, YIIeBo-
Il COCTEBAAIOT 3HAUYMTENBHYIO IOII0 ITHIIM MIICKOMUTAIOWHX,

B npoueccax ApIXanus MPOUCXOIHT OKHCIeHHE YINEBOLOR,
B Pe3YJETATE Uer0 BRIIEISCTCA SHePrus, HeoOxXommMas s yH-
KILMOHWPORAHWS KUBBIX OpTaHU3MOR:

C,(H,0),, + 10, — nCO, + mH,0 + sHeprus

Tpyu noAHOM OKUCIEHMU | T YIIeBONOB OCBOGOXAAETCH
17,6 kIIx aHeprun. HekoTopoe KOIMMECTBO BRIAENsIOILCHCA
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SHEPIrUH IIPEBPAILIAETCA B TEIUIO, a GONBIIAA YACTh € AKKYMY-
Jupyetes B AT® (cM. TeMmy «HyKIeMHOBBIE KHCHOTbI» ) M 33TEM
pacxomyeTcsi B Ipoileccax XH3HEAeATeIbHOCTH.

(DYHKLVH YIJIEBOLOB B XHUBBIX OPTaHM3MAX PA3HOODPa3HEL

OHU CITYXAT UCTOMHHKOM 3a1acHO aHepruH (B pacTeHU-
X — KpaxMaJll, B JXMBOTHBIX OPraHH3Max — ITHEOoreH). B
PAcTUTENBHEIX OpraHU3Max YINeBoasl SABISIOTCA OCHOBOH Kile-
TOYHRIX MeMOpaH. B KauecTBe OOHOTO M3 CTPYKTYPHBIX KOMITO-
HEHTOB OCTATKH VIVICBOACB BXOIST B COCTAB HYKIACHHOBBIX
KHCJIOT.

Knacendurauus yrieroaos

Bce yriieBOABI MOXKHO Pa3fe/IMTh Ha ABe TPYIIILL NpOCThie-
yraeBOabl, HIH MOHOCAXADUWIBL, 11 CHOAKHBIC YITICBOIR.

IIpocreie yreBoAM (MOHOCAXAPHABI) — 3TO MPOCTCHIITHE
YIIEBOIEI, He TUAPOAKIYIOIIKETs ¢ oOpasonanneM Gosnee Tipo~
CTBIX YIIIeBOLOB.

CroXubie YFIeBoIbl — 3TO YIACROLL, MOIEKYIR KOTOPHIX
COCTOAT U3 ABYX MIIM OOIBUIErO YHCHIA OCTATKOB MOHOCAXaPH-
OB M PA3AaraloTes Ha 3TH MOHOCAXaPUIL! IPH FHIPONM3E.

MOHOCAXAPHbI

MoHocaxapu/sl IPEACTABASIOT OGO coeqHHEHUS CO CMe-
MAaHHBIMKA GYHKUUSMA. OHH CONEPXKAT ANBIETHAHYIO M Ke-
TOTPYIITY M HECKOIBLKO MMAPOKCHIBHBIX TPYINI, T. €. SBIAITCA
AIBIETHIOCHHPTAMM 1K KeToHocmapramu, ClenoBare/IbHO, YT-
JIEBOABI SIB/SIOTCH NOJBTHAPOKCHKAPOOHIIbHBIME COCIMHEHHUSAMHU.

MoHocaxapHilsl ¢ ANBEETMIHQH MPYTIION Ha3bIBAOTCS Allb-
Z03aMH, ¢ KETOTPYIINoil — xeroszamu. Ilo YMcay yrnepogHbIx
ATOMOB B MOJIEKY/Ie MOHOCAXAPHABI JENATCS Ha TETPO3BI, NeH-
TO3b], TEKCO3BE ¥ T. A. (126, 50).

AJIBIO3BI M KETO3BI C ONMHAKOBEIM THCJIOM aTOMOB YIJIEpO-
12 N30oMepHH Mexny coboii. Hanbonbiiee 3uaueHue cpenu
MOHOCAXapPWIOB KMEIOT FeKCO3bl ¥ fIEHTO3bI. ' '

CTpyKTypa MOHOCAXAPHIOB

Jst n300pakeHus CTPOCHASI MOHOCAXapHUIOB HCIIORB3YIOT
npoekHoHHLIE dopmynsl Prmepa. B dopmynax CHIuepa Lellh
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Taﬁf:uua 50
Knaccudmkaumus MOHOCAXAPHOOB .

Knaccnduxaus MOHOCAXaPHIOB
MO YHCTTY YINICPOIHEIX ATOMOB
Terposw HenTozm . I'excoany
C,H,0, CsH,005 CeH 1,04
0 0 A
& / c
C N
~ N | H
H [ H *CH—OH
*CH—OH *CH—OH ]
| I *CH—
AnBIo3bl *(J:H—OH *ICH“OH (|:H OoH
*CH—
CH,0H *CH—OH ?H OH
- *CH—
CH,0H ?H OH
CH,O0H
ANTLI0TETPO3I ANBAOTIEHTO3L! ATBIOTEKCO3E
C|Hon CH,0H CH,0H
! I
C=0 C=0 C=0
| . I ]
*CH—OH *CH—OH *CH—OH
| I I
KeToast CH;OH *CH-—-0OH *CH—0OH
I I
CH,0H *CH—OH
|
CH,O0H
KetoreTposet KeTtoneurods KeTorekcossl

* ACHMMETPMUIECKME ATOMH YIJlepoaa, T. €. aTOMBE, CBIIAHHBIC C YETHIPb-
M35 PAIHBIMM ATOMAMH M ATOMHBEMH IDYMHAMH.

YIJICPOAHBIX ATOMOB pacronaraeTcd B ofAHY nunuio. Hymepa-
UHS LTI HAYMHASTCA C aTOMa YIVIEPOa albIeTHAHON IPYHITH
{B cy4ae aNbI03} WM ¢ KPaiHETO aToMa yTiIepoia, K KOTopo-
My OJIMXKe pacnofaraercs KeTorpynia (B ciydae Keros). ATo-
MbI BOOpoa U Tpyirisl —OH y acuMMeTprRYecKix aToMOB «C»
pPACTIONATaloTCs ClicBa H CTipaBa OT YIJICPOAHOM LIeTH.

B 3aBHCHMOCTH OT IPOCTPAHCTBEHHOIO PACTIONOXEHHS ATO-
MoB «H» u OH-rpynn y 4-ro atoMa yrnepofa y eEHTO3 0 5-I0
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aToMa yrnépona ¥ I'eKCcO3 MOHOCAXapuIpel OTHOCAT K D- unu
L-pany.

Monocaxapug otHocsaT X D-pany, ecnu OH-rpynna y s1ux
ATOMOB PaCII0JIATaeTes Cpapa OT I1eTIH:

0 70
1.4 “c\/ CH,0H
2| +H 214 H 21
H-C_OH H=C—0H (i: =0
| 3 3
H—BC*—OH HO—(IlliH : HO~(}31~H
| 4 4
HAC on H—C~OH H—CXOH
57 504 51 %
CH,0H H--C~0OH H—g——OH
6l ]
D-pubosa CH,OH - Scuon
D-rmoxosza D-dpyxTo3a

[1o4TH BCE BCTPEYAIOIINECH B IPHPONIE MOHOCAXAPUIIEL OT-
HocsaTea K D-psiny. ‘

J1s nepexoga oT MoHocaxapuaa D-psaga K MoHocaxapuay
L-paga nyxHO U3MEHUTH KORPUTYPALMIO BCEX acCHMMeTPHYEC-
KHX YITIEDOIHEBIX ATOMOB Ha IPOTHROINIOIOXKHYIO:

1 C\/O 1 C\/O
20 H 2h H
H--C—-0H HO—-C-H
3 Lu 3 l;
HO—-C—H H—C—-OH
4 e 4 1
H—C—-0OH HO~C—H
5 Ilﬁ . 5 !*
H—C—-0OH HO-—-C—H
61 6!
CH,OH CH,0H
D-rnwkosza L-rrrokoaa

PaccMOTPEHHBLIC BRILC CTPYKTYPLH MOHOCZXAPUIOB SRISAIOT-
¢Sl aUMKITHYecKUMHI. OMHAKO MOHOCAXapHIbl MOTYT CYIIECTRO-
BaTh TAKXe B LMKIMYeckux dopmax. Llmkmngeckue dopmsl
o0pa3yloTca B pe3yinTaTe B3aUMOICHCTBHS  KapOOHUIBHOM
IDYNNLL B OTHOK H3 TMAPOKCWILHEIX IPYIIN ¢ 006pa3oBaHHeM
BHYTPEHHRX noayageTaneil. {BcnoMunTte: npy B3aMMoacHCTBAN

RO OH
aJIbieTHI0B CO CIIMPTaMH 06pasylorce nonyauera.nnR p C\ H)
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AJBIETHIHAS WK KeTOHHAA IPYIIiA reKco3 U [IeHTO3 B3aK-
MOIeHCTBYET ¢ THAPOKCHABHBIMH rpynnaMu y C-4 wnu C-5. B
pe3yaRTaTe 00pa3yoTes HATH- WA DIeCTHWISHHbIC IMKTRL. 2TH
LHKABI CTPYRTYPHO AHAAOTHYHbE KUC/I0POACOISPKALHM TeTe-
POLIMKIIAM MHPAHY ¥ pypany:

TTupas Dypau

IMosToMy HMKTHYecKHE (POPMBI FEKCO3 M HEHTO3 COOTBET-
CTBEHHO HA3bIBAIOTCS NAPAHOZHBIMH U (yPaHOSHBIMH,

q @ «— Honyanerans-
e HBl# (TTHKO-
C 3WITHRLA) THA-
2 | » POKCHI

D-Inoxosza D-Inoxomupanosa
{auunKnieckas (umknuyeckas dhopma)
aRperuaHas opma) :

B pacTeopax MOHOCEXapUIOB IIPOMCXOINT MUTPALHA aTo-
Ma BOJOPOJA MEKIY MUIPOKCO-H KapOOHHNBHOM TPYINON, IIpH
3TOM YCTAHABIMBACTCS NOABHKHOE PABHOBECHE MEAKTY AallUK~
JIMUSCKOH M UHKARYecKoi dopMaMiu.

TMooBYKHOE PABHOBECHE MEXITY B3dHMOITPEBPALLAOIIAMU-
¢ CTPYKTYPHBIMH H30OMEPaMH {TaYyTOMCPaMH } HA3BIBAETCS Ta-
yromepueii,

Linkandeckue GOPMEI MIPHHSTO H300PAXKATH MEPCHeKTHBH -
mu dopmyaamu Xeyopca.

Jina nepexosna ot dopmyn ®uiepa X dopMyaaM Xeyopea
HYXHO 3HATb CACOYIOIIMC TTPARUIA!

1. M300paxaem UMK B BHAC ILUIOCKOTO MHOTOYIONBHHKA
(TIpK 3TOM 1LTUKJI HAXOAHTCA B IJIOCKOCTH, NIEPIIeHAMKYISApHOR
MAOCKOCTH n3odpaxeHus). HyMmepanuio atoMoB yriepona B
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IIMKJIe TIPOH3BOMUM IO YacoBO cTpenke. {CHMBOIBI aTOMOB
YINEPOAA OOBIYHO He 3alMCBIBAIOT).

2. ATOMEI ¥ TPyTITBL aTOMOR, KOTOpbIe B diopmyne DHiuepa
HaxoJIaTcsd cpasa oT HenH, B hopMyile Xeyopcea pacTionarawT-
¢ MOJ TNOCKOCTRIO KIKTA, ¥ Hao0opor. UckMioueHHe cocTan-
naet rpynna —CH,OH y 5-ro aToMa yriepona B reKco3ax, Ko-
Topasg B ciayvae D-rexco3 Bcerma pacnoyaraercd Hal
ITOCKOCTRIO UHK1A:

L

1C

|
H—’-?—DH '
HO~3IIS.—H 0
H-4%¢ —0H ‘

|
H-5¢

s

CHy0H

Dopmynra Puepa «— D-rmokonnpaHosa —» Popmysa Xeyopea
B nukinyeckux dropMax MOHOCAXAPAIOB [OABIISCTCA eIe
OIUH acHMMeTprueckuit arom yriepona (C-1y anpnos u C-2y
- KeTo3). DT0T aCHMMETPHYECKUI aTOM YITIEpOIAa HA3hLIBASTCH
aHOMepHBIM. M30MepH! YIVICBOIOB, OTJIMYAIOIHVECS paciooxKe-
HHEM ATOMOB H aTOMHBIX IPYNI Y aHOMEPHOI'C aToMa Yriepo-
Ia, Haseisaloresa apoMepamu, Crepeonzomep (IpocTpaHCTREH-
HBIH M30Mep), B KoTopom rpyrina —OH y anoMepHoro atroma
«C» pacmonaraeTcs Mo MJIOCKOCTBH ITHKMA, HAa3bIBAETCH
O-aHOMEPOM, & CTEPEOH3OMED ¢ MPOTHROMONOXKHBIM PACITONO-
xeHHeM OH-rpymnnsr HassiBaeTcs J-aHOMEPOM:

CHa OH

b —0.@)

o-D-[aichansiraso3a B-D-TmioxonnpaHo3a
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AHOMEPBI He MOIYVT HEIMOCPEACTBEHHO MPEBPAIHATRCS APYT
B Ipyra. [lepexon oT 0AHOTO aHOMepa K IpYyroMy BO3MOXEH
TOILKO Yepes MPOMeXyTouHOe 0Bpa3oBanye auMKIHYecKo
(OPMEI MOHOCAXAPHAA.

TaxuM 06pa3oM, B pacTBOPE TJIIOKO3b! IIPUCYTCTRYIOT pas-
JMYHEIE TayTOMEPHBIe (DOPMBL, HAXOAAILMECS B IMHAMAYECKOM
PAaBHOBECHH:

CHaDH _  IHOH
H 0 H _ H—0, oH
H .
oH H g B
DH oH Jii7} H
N y 4
H OH 1|:<H H D4

o-D-TIoKonHpanosa H= IC - B-D-Iniokonupatosa

(o-rmoKo3a) HE — ? =N {B-rmoko3a)
H-— L—0H
H— }; —0k
CHoH
D-Inroko3sa

{anpoernaHas gbopma)

BHOJIOrMYECKU BaXHOW ATBIOreKCO30M ABIAETCH TAKXKE
D-ranakrosa. CTPYKTYPHBIM OTAHYHEM MONEKYIBI D-Tanakro-
3bI OT MONEKYIB D-r10Ko3kl aBiseTcs nonoxerre OH-rpyn-
TIH y 4-10 aTOMa yTiepoda; B MOJeKyJe ralakTo3s! oHa pacro-
Jiaraercsd ¢IeBa OT YIIepol-YIIepoaHoH 1eny. Kak 1 rmoko3a,
TAJTaKTO03a CYIUECTBYET B BUAS HECKOIBKHX TayTOMEPHBIX GOpM:

H , ©
&
N lc 4
2
CH,0H H-C—OH CH,OH
HO O H 3 HO O, oH
H HO—C—H H
H HA — 4l Pa— H H
—

- H OH HOM?—H H H
H OH HeC—OH H OH
o-TanaxktonupaHoia 6 |' B-Tanaxronupadosa
(ot-ranakTosaj CH,OH {B-ranakro3a)
AlMKIHYeCcKas
(anpaerunxan) dbopma
TanaKTo3bt
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Baxsre#meii ketorexcosoil asasetcd D-gpykroza (vM3omep
D-rawoxossi). Jdns uuxkIuyeckKix (opM QpYyKTO3bI Xapaxkrep-
Hbi DyparOsHbIe CTPYKTYPHL. ©ypaHo3H el KA 00pasyeTes B
PE3YILTATE B3aUMOJEHCTRUS KapOOHHILHOM (KETOHHOH) TPYII-
T CO CITMPTOBOM IPYTHIOH 1P 5-M YIJIEPOJHOM aToMe.

B-D-Ppykro- D-®pyxro3a a-D-PpykTo-
bypanosa {ketothopma) Gypanosa
10K,0H 'CHgUH ‘C'Hzﬂﬁ'
AN g | 0K

2C
Ho =3 ~ 4 ' — Ho—ac 0]

0 —-ﬁ-

]
H=4C —on "c~au ’fc~m+
H— "———J —sc—u—H 58—-'

SCHZDH ﬁcrfzaﬁ , "cu,.,mf
Dopmyaa Duuiepa Dopmyra Duuepa
CHanu oo . ‘cyznun | LHa0H
WoooRy o3
H N3/, 08 LAV
af K ot H
Dopmyna Xeyopca Dopmysa Xeyopea

Cpenu rienTo3 Hanbonee n3gecrHer D-pubosa 1 e¢ ipoM3BOLL-
Hoe 2-ge3okcH-D-pubo3za, y KOTOpO# HET T'MAPOKCHIBHOMH TPYTI-
IIHI TIpK BTOPOM YIJIEPOIHOM aTOMe. ITH MOHOCAXapuIbl BXO-
JSIT B cOCTaB puBo- U 1e30KeHpuboHykaeHHOBbIX KUcaor (PHK
u AHK) B pypanosznon dpopme.

0
\ 4
i
!
CHzDH _.?c — o4 EH,GH
—3c — 04 N#
5£H20H
B—D-Pﬂﬁod)ypanosa D-Pubosa o-D-Pubodypanosa
(B-pubosza) - (anbreruaHas bopMa) (o-puboza)
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H 0

N 4
p '¢ 5
CHGH 2 o4 H—2p ~H szﬂHo H
—— [ ——
by Hi - H —3{i‘ — 0K - KBH 4
A H=4C ~0 H\-2{ 01
¥
omoH SOH,0H A
2-Hesokeu-B-D- 2-He3zokcu-o-D-
2- -D-
puGohypaHo3a pn%g:;z?((;?lbﬂ})e— puGoypano3a
(B-ne3oxcu- runHas bopua) (o-ne30KCH-
pubo3a) pubosa)
PDuzngeckue CBOSCTBA

MoHocaxapHaH NPeACTABIAIT cobol GeClBETHBIE KPHC-
TANIHYECKHE BEUIECTRA, CIAZKHME Ha BKYC, XOPOLIO PACTBOPH -
MEIE B BOJIE, HEPACTBOPHMEIE B 3dHpE, [III0XO PACTEOPHMEIE B
cnupte. ClagocTe MOHCOCAXapHaoB pasnudHa. HanmpuMmep,
dpyKTosza cralle TIIOKO3LL B TPH pasa.

XuaMueckHe CBOHCTBA

MoHocaxapHabsl — 3T0 COSTHHERHSA CO CMEHIaHHbIMHK (PYHK-
UUAMU.

B pacTBOpax CYIHECTBYET THHAMHYECKOE DABHOBECHE MEXK-
Iy HECKONEKHMH TayTOMEPHBLIMM (1I0pMaMKU MOHOCAXapHICH,
[IO3TOMY B 3aBUCHUMOCTH OT YCIOBHI M peareHToB OHU MOryt
PearupoBaTh B OTKPLITOM UK HUKANTecKkoi ropme. TIpu 3ToM
PABHOBECHE CMEIASTCs B CTOPOHY 0Bpa30BaHuA TOH (hopMEL,
KOTOde BCTYIIACT BO BSaHMO,[[CI/ICTBPIe

XMMHUYECKHE CBOHCTBA MOHOCAXaPHIOB oﬁycnomeam Ha-
JIHYHECM!

a) KapOOHKIBLHOI TPYIINEL B OTKPBITRIX opMax MOHOCaXa-
PHUIOB;

0) CIIUPTOBBIX THAPOKCHIIBHBIX TPYTI KaK B OTKDBITBIN, TAK
¥ B LUKIHMYECKHX POPMAX MOHOCAXAPHIOB;

B) IOJYAUETANLHOM THAPOKCHIILHON IPYTINEBI B LIMKIHYEC-
KX ¢hopMax MOHOCAXapUIIOB.

PaceMOTpHM XMMHYECKUE CBOJCTBA MOHOCAXApUIOB Ha
IPUMEPE BaXHEHNIEro U3 HUX ~— IIIOKO3bL.
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L. Peaxuuu ¢ ynacmuem asvoezudnoi epynnut 210k0361 (1. €.
CBOKHCTBA TIOKO3B! KAk albleruaa).

1. Bocemanosaenue (TRIPUPOBaHUE) ¢ 00pa3OBAHHEM MHO-
rOATOMHOIQ CIIHPTA:

C/ O
IMH
H—C—OH CH,0H
'| Ni 'u
HO~C—H  + H, -——  (CHOH),
I :
H—-C-0OH CH,OH.
H—C—OH Tmouur (copbuT)
|
CH,0H
6]
I'moxo3a - ) I
B xone 370 peakuum KapboHHIbHAA TpyniTa  —C—

BOCCTAHABNHBaeTCA H 0bpasyercd HOBAfA CIIMPTORAA rpyrma
-0OH.

2. Oxucacnue

Ti1:0K03a JIETKO OKUCAsieTCs. B 3aBUCHMOCTH OT Xapakrepa
OKMCRHTENEH MOMyJatoTCs PasiuIHbIe ITPOTYKTEL.

1) OxucaeHre nOx AeHCTBHEM CNaObiX (MITKUX) OKHCITHTE-
Aeit ¢ 08pazoBaHKeM ITIOKOHOBOM KHCIOTHY.

K uncny TakHMx peakiuif OTHOCATCS Ka9ecTBEHHbIE PEAKIAH
HA MIIOKO3Y KAK ANBAETHA; PEaKldA ¢ aMMUAYHBIM PACTBOPOM
okcuma cepetpa (1) Ag,O (peakuns «cepebpsaHOro 3epKaiar) U
peaxius ¢ ruapokcaaoM Meau (I1) Cu(OH), B uienouHOH cpe-
IIg TIPH HarpeBaHHu:

o

ol COOH

[MH !
H—-C—OH H—C—-0OH

| | .

HO—C~H + AgO ﬂiﬁi}l HO—C—-H  + 2agl

H—-C—0OH H—C—QOH

| I
H—C—-OH H—C—0OH

| f

CH,0OH CH,0H
[oKo3a InrokoHOBAA KUCAOTA (COMb 3TOM KUCIIOTHL

— DNOKOHAT KaiblLUa — H3IBECTHOE NeKap-
CTBEHHOE CPEICTBO)
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0

Iod COOH
|MH I
H—C—OH H—C—OH

| - |
HO-C—H +2CMOHL-——+HO—?—H4-CWOL+2Hﬁ
H—C—OH H—-C—OH KupnuuHo-

! | KpacHEIA
H—-C-QOH H—C-—~0OH ocagok
| |
CH,0H CH,0H
Imoko3za

[ioKoHOBasA KHCaoTa

B xoe 3THX peaKuuil anbaeruadas rpyrna —CHO oxuc-
ns1eTca 1o kapbokcunsrol tpymne —COOH.

2) OxucneHne MOL IeHCTBHEM CHIBHBIX OKHUCANTENeH (Ha-
ripuiMep, a30THOH Kucnoter HNO;) ¢ 00pa3oBaHMeM IByXOC-

HOBHOH ITIOKAPOROH KHCJIOTHI:
0

lod COOH
INH i

H—C—OH H—-C—-OH
' |

HO—C—H lﬂfl, HO—-C—H
t |

H—C--OH H—-C—OH
I |

H—C--OH H—C—0OH
! |

CH,0H . COOH

Inoko3a - Imwoxaposasg

KHCIOTA

B xope sTo# peakuuu M aapaerugHas rpyinna —CHO u
nepBuyHad cuupTopad rpynna —CH,OH oxkpeastoTes 1o kap-
OokcunpHEIX Tpynin —COQOH.

1L Peaxuyuu 2arox03vt ¢ yuacmuem zudpoxcuasnoix epynn (T. €.
CBOICTRA MTIOKO3B! KAK MHOIMOATOMHOTO CTTHRTA): _

1. Bzaumodeiicmeue ¢ Cu(OH), Ha xonoay ¢ o0pasoBaHMEM
riokoHaTa Mend (1) (kagecTBeHHAS peaKmuA HA TAWKO03Y Kak
MHOFTOATOMHBIN CITHPT):
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H

/OH AN : \/
CH 0, + Cu(OH), __» CH,,0, Cd/ C:H, 0, + 2H,0
N AN S
\OH O: O
[Mokosa

H' miokonar meau (1)
(TeMHO-CHHUIT pacTBOp)

2. Baaumodeiicmeue ¢ aneudpudami uau aiveeranzudpuog-
Mu Krcaom ¢ o0pa3zoBaHHEM COXHEBIX 3(DHPOB:

(a4 CHalAC
H 0, H H 0 H
H * _{,D H
o wj t+ dAedl ——  Kpe n) *+  HACOH
b 04 T e JAe
YrCeveuui YxcycHag
H AHTH/IPME, H DN KHMCOTA
ITenTaanervn-
a-Tmoko3a 0-TNIOKO32
(neHTaaneTar-

Ol-TJII0KO3H )}

3. Bsaumodeiicmeue ¢ 2di02eHaIKaHamy ¢ 0bpaszoBaHNeM
MPOCTHIX 2GHPOR:

CHy0H CHy0CHs

H 0 #H H 0\

f Agyl H

of Bt SOHI e (gpgn) + BHI

G HCO oty

Ho O H o OCHs

a-Tnoko3a HNentamernn-
O-TIKK03a

Peakiius NPOUCXOTUT B IIpucyTeTrun Ag,O nna cpa3biBa-
HUS BRIAEIAIOUIETOCS TP peakiuy Hi.

4. Bagumodeiicmaue co cnupmami ¢ 00pa30BaHHEM TIHMKO-
3UIOB

TNHKo3HIB1 — 3TO MPOU3BOIHLIE YITICBOIOB, ¥ KOTOPBIX TIH-
KO3UIHBIH MMAPOKCHN 3aMeLleH Ha OCTATOK KAKOTro-11nbo opra-
HHMYECKOro coenquHeHust. B ciydae rioro3sl TRHKO3MALI HA3bI-

o _

* Ac — anern CH,—C
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BaoTcsA rmokosunamu. Crasp MEXIY YIJICBOOHLIM OCTATKOM M
OCTATKOM APYTOro KOMUOHEHTE HAa3bIBACTCH IIMKO3HAROH.

CHa0H : CH, 04
H 0 H H 0.

:H wX + CH30H -i%(,e—@- + Ha0
08 oA oH 0-CHs

W i o
o-1noKeo3a MCTHH-C(-FHIOK03HH.

B DaHHBIX yCACBHAX B PeaKIIMIO BCTYIIACT TONBKO MHKO3UI-
HBIH THIPOKCUI, CIIMPTOBREBIE THAPOKCHIIBHBIE TPYTINLL B peak-
LIMH He Y4acTBYIOT.

IKO3KABI UTPalOT Ype3BhiYailHO BAXHYIO pOJib B PACTH-
TENBHOM H XKHBOTHOM MHpe. CyLLIECTBYET OIPOMHOE YHCIO TIPH-
POIHEIX ITHKO3WAOB, B MOAEKYIaX KoTopbix ¢ atoMoM C (1)
ITIOKO3BL CBA3AHBI OCTATKH CAMbIX PA3NMYHBIX COCOMHEHWH,

IIT. Bpoxcenue (epmenmanun) monocaxapudoe

bpoxenue — 3T0 pacnieyieHUE MOHOCAXapUIOB MOA BAUSI-
HHEeM BHOMOTHYECKHX KATATHIATOPOB — (DEPMEHTOB, BBIpadaThI-
BaeMBIX MHKpOOpraHH3MaMH. PasHnie MBKPOOPraHH3MEl BbI3bI-
BAIOT Pa3NWuHbIe BHAB OpoxkeHAs. Hazpanue srga OpoXeHUs
ONpeNcaieTCA Ha3sBaHHUeM 00PasyYIOILIXCS TIPOIYKTOB OPOXEHEHS.

bpoxenue — cnOXHEBIH MHOTOCTAIUHHBIA DHOXMMUYCCKUIA
- apouecc. Hixe npuBoasTcs JMIIL CYMMAapHLIE YPABHCHHS
Pa3THYHLIX THIIOB GPOXeHH TTIOKO3L!.

1. Cnupmoeoe 8poxcenue:

DepMeHTH IPORKEN

CH,,0, -+ 2C,H;0H + 2C0,T.

I[moxosa OTUNOBBIH CTIUPT

2. Macasnoxucaoe Gpoxcertie:
DepMeHTH

C.H,,0, —— CH,~CH,—CH,—COOH + 2H,T+ 2C0,T.

Macnanaa xucnora

3. Moaounoxucnoe Gpoxcenue:

PepMerTH
CsH;0y — 2CH,—CH—COOH

|
OH

Monounast KucnoTa (obpalyeTca B opraHK3Max
BBICIUMX XHWBOTHBIX ITPH MBIHNEUHHX COKPAIIEHHIX)
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4. Tumonnokucnoe dpodxcenue: COOH

DepmMeHTsE |
CH,,0, + 3[0] —— HCOC—CH,—C—CH,—COOH + 2H,0

o

JNMOHHaA KMCHOTa

Buoaornyeckas pojib LIHKO3bI H (PPYKTO3bI

D-rrnokoesa (BUHOTPAIHLINA caxap) HHPOKO PacipocTpaHe-
Ha B [IPUPOLE: CONEPXRUTCA B BUHOTPpale U ADYIUX NINOAAX, B
Mene. OHa gpisieTcs 0043aTCIBHEIM KOMITOHEHTOM KPOBH H
TKAHeH XXUBOTHEIX M HEMOCPEACTECHHBIM UCTOYHHKOM SHEPTHH
U1 KJIETOMHBIX peakildil. YpOBeHb CONEPXaHHA IIIOKO3b! B
KpPOBHU YeJIoBeKa MOCTOSHeH UM HaxoauTesa B npencnax 0,08—
0,11%. Bo BceM 0BbeMe KPOBH B3POCJIOTO YETIOBEKE COMEPKUT-
¢a 5—6 r rmoKoasl TaKoro KOJIUM4eCTBA AOCTATOMHO JUIA T10-
KDBITHSI BHEPre THUECKHX 3aTPaT OPraHM3Ma B TeueHHe 15 MHH
€ro Xu3HeneaTeNnbHOCTA. ITpH HEKOTOPHIX ITATOOTHAX, HAMPH-
Mep IIpH 3a001eBaHUY CAXAPHBIM IHA0ETOM, COTEpKAHHE TTTI0-
KO3bl B KDOBH ITOBEITIACTCS M U3OBITOK €€ BEIBOLUTCS ¢ MOYO0H.
Hpxt 5TOM KOMHYECTSO TIIOKO3B B MOUE MOXET BO3PacTH JI0
12% mipoTtus obsruboro — 0,1%.

D-dpykrosa (bpyKToBEI caxap) B CBOOOTHOM BHAE COIEP-
KUTCA B QPYyKTax, Meae. BXOIWUT B COCTAB CAXAPO3b! H M0H-
caxapuia wnymiHa. LleHHBEIH NATATeNEHLIA NPOAYKT.

HOJTY‘[QHHC H NMpUMCHCHHE DIIOKO3bI

B IMPOMBIIINEHHOCTH TTIIOKO3Y NONY1aloT TUIPOTN30OM Kpax-
Mana 1 LEJLIHJIO3bI.

[IpousBoncTBO ACKOPOH- MMumeras npoMBLLITEH-
HOBOH KHCNOTH (BHTA- HOCTh
MuH C)
TexCTHABHOE NMPOMIBON-

IMOKOHOBAA KHCAOTA -a——1 I10K03a CTBO (BOCCTaHOBHTEIDL)
Cop6ur (BaMeHHTEJ]b/ \ PacTBOp IIMHKO3E HC-
caxapa st GONEHBIX ca- RONB3YETCH [UIA BHYTPH-
XapHBIM JHAGeTOM) BEHHBLIX UHBEKIH

CHOAXHBIE ¥YIJEBOIBI

@ Ouaurocaxapumst (oligos — «Manbii») — HHIKOMOJIEKY/ISApHbIE
caxaponogoGHLle YIIEBOAR], CONEpKALIME OT ABYX A0 TeCATH
OCTATKOB MOHOcaxapuaos (0DbI9HO FeKco3), CcoeTHHeHALIX
ITHKO3HIHBLIMHA CBA3AMH,
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IIpOCTBﬁH.[PIMH H3 HUX ABJAIOTCSH AUCAXapHUIbI.

Jmcaxapunnr

@ [ducaxapuisl — OpOAYKTE KOHIEHCRAMUIE ABYX MOHOCAXAPH/IOB,

Baxkueifine IpUpoIHbIe MPEACTABHTEIHN: caXxapo3a (TpoCT-
HHKOBLIH MM CBEKNOBHYHEIH caxap), ManbTo3a (ConoooBhIH
caxap), J1aKkTo3a (MOJIOYHBHA caxap), eanrobnosa. Bee oHu nMe-
10T OJTHY M TY K& aMmuprdeckyo popmyny C,H,,(,, T ¢, aB-
JIIOTCH H30MepaMH. ‘

Pu3pgecKne cBOACTBA

JIHcaxapuupl — THIIMYHBIE CAXapONOTOOHEIE YTIEROIEL, 3TO
TBEPABIE KPUCTA/UIMIECKHE BENIECTBA, XOPOIIO PACTBOPUMEIE B
BOJIE, HMeIOIINe CIagkHii BKYC.

Crpoenue

1. Monekynbl IUcaxapHaoB MOTYT COLCPXKATE ABA OCTaTKa
OHOTO MOHOCAXAPHIA WIH IBA OCTATKA PASHBIX MOHOCAXaPHUIOB.

2. Cpazu, 0bpa3yonmecs MeXIy 0CTaTKaMH MOHOCAXapH-
OB, MOTYT OBITE IBYX THIIOB:

a) Cpa3p, B 00pa30oBaHHH KOTOPOH NPHHUMAIOT YIACTHE
TIOJTyaLeTAIEHBIC THIPOKCHIBE 00eHX MOJICKY MOHOCAXapHIOR,

Hanpumep, 06pa3oBaHMe MOIEKYIBI CAXapO3bL:

Hoayayemanbvusie
- 2udpeKcUabl
gCH20H CHa0H
H HaOH o H H BoChOH, A
S Kondescanin | /O 20
H HOB e NOH H! H nod +Ho0
fudponu3
HO ww " Owﬂzﬂﬂ
H O# 1]/ H oH oH H
a-Dmokoza  P-Opykrosa Caxapoza

(moeepHyTa Ha 180°%) (a_— 1,2-TtHko3unHas CBA3E)

6) Cpa3k, B 00pa30BaHUH KOTOPOH IIPUHUMAIOT YYacTHde
TOIYaUeTATBHBHA THAPOKCHI OMHOTO MOHOCAXapUIA W CITHPTO~
BRI THAPOKCUIL IPYTIOTO MOHOCAXAPHIA.

Harnipumep, ocOpazoBaHne MONEKYT ManbTO3bI, JIAKTO3EI 1
LEeIUTO0HO3EL:
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Hoayayemarvnwme

2udporcutn
! CHzUH CHgﬂH
H Kayﬁenmuuﬂ o, B
- au u! "en H +HzO
“Futpotus
AV g ) I P
H 01 H W
a-Tmexkoza o-Tmokosa Masnstosa
(o-1,4-Tmuko3uaHas CBI3b)
Cnupmosuiil 2udpoxcua
Hoayauemanrsnue
2UDPOKCUTb
sCH20H o CHa0H CHaH CH,0H
H Konbeweayus | /h o, o
S — ( + Ha0
o H 2
0 s 2y Tudpones |
H H OH H 08
p-Tmokesa | p-Imoxosa Iemnobnosa

Chupmossiii sudpoxcun {B-1,4-TirKko3OHag CBAIL)

HHoayayemaabhbte 2udpoKcuab

cHoH CH,OH CH,OH

p-Tanaxrosa - JTakrtosa
Chupmoabii 2udpoxcui (B-1,4-ruKo3MMHAA CBAIB)

OT1cyTcTBHE KA HANUYHE B MONEKYJIAX JUCAXaPHUIOB MOIY-
| aueTalbHOTO TMIPOKCUINA CYIUECTBEHHO OTpaXaeTcsad Ha uX
CBOHCTBAX.

XuMHIeCKHe CBOHCTBA THCAXAPHIOB

L. Jucaxapumbl, B MOJEKYJIaX KOTOPBIX COXPaHAETCs TIONY-
AleTATbHBIA FHIPOKCHN (MaNnbkTo3a, JaKkrosa, neuiobuosa), B
PACTBROpPAX HAaCTHYHO IIPEBPAIlaOTCA B OTKPBITHIC AJIbJACTHIHEIC
(OpMEI M BCTYTIAIOT B PSaKLIUM, XapaKTePHEIE IS alTBACTHIOR,
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B YaCTHOCTH B peakuuio «cepebpaHoro sepgana». Takue myucaxa-
pPUIBL HA3bIBAIOTCH BOCCTAHARNHMBAIOMMMA (BOCCTAHABIMBAIOT
Cu(OH), 1 Ag,0). ucaxapuasl, B MOJEKY/IaX KOTOPEIX HET O~
JyaileTanBHOTO MHAPOKCIIA (CaXapo3a) M KOTOPLIE He MOTYT Ie-
PEXOONTE B OTKPBIThIC KapHOHWABHEIE (POPME!, HASRIBAIOTCH He-
BOCCTAHABMBalOIMMH (He BoccTaHapnusaior Cu(OH), u Ag,0).

2. Bce pucaxapuiibl apIAIOTCA MHOTOATOMHBIMY CIIHPTAMH,
IJs1 HUX XapaKTepHel CBOMCTRA MHOTOATOMHEBIX CIUPTOR (06-
pa30oBaHKe MPOCTBIX M CIOXHBIX 3DUPOB), OHU JIAIOT Kade-
CTBEHHYIO PEAKITHIO HA MHOIOATOMHBIC CITHPTHL

ko

s ~
C]zH}_gOg + CU + C12H2009 ————
N /
OH OH H{O
Caxaposa MAPOKCHE,
ez (IT) H
o o
PARNE"4EN
—» CH0, Cu C.Hu,O, + 21,0
~ N S : .
0] o)
H .

Caxapat Men# (pacTBOp pKO-CHHETO IRETA)

3. Bce nucaxapmipl rTHIPOIM3YIOTCS ¢ 00pa3oBaHHEM MOHO-

CaxapHuiuog: ¢ H+
CpH;0,;, + HO —— CH,0, + CH0,
Caxapo3sa Inoxosa ®Opykroaa

B XuBbIX OpPTaHH3MAaX THAPOJN3 WAET NMOX feHCTBHEM (ep-
MEHTOB.
Tlomicaxapuapi

® llonncaxapuasl -— BEICOKOMOIEKYLSPHLIE HECAXAPOIOXO0HbIE
YIJE€BOM, COAECPIKALNHE OT JIECATH 0 COTEH THICAY OCTATEOR
MOHOCAXAPHAOB (0OBITHO FEKCO3), CBAZAHHBIX TNIHKO3WIALIMH
CBA3AMH,

BaxHei1ume NpUPORHLIC MPEACTABUTEIH: KpaxMal, IMHKO-
reH, 1e/o103a. 3To NprponHsle notumeps! (BMC), MmoHoMe-
pPOM KOTOPBIX ABAAeTCA IMIOKo3a. VX 0b6inas sMouprdeckas
Gopmyna (CgH 05),. :
Kpaxman

AMopdHBA nopoiok Oemoro LBeTa, 03 BKyca M 3aM1axa,
TUI0XO PACTBOPHUM B BOLE, B ropateil Boge oOpa3yeT XOJUIOKI -
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HBIi pacTBop. MakpoMOIIeKYIIbI KpaXxMalia TTOCTPOEHBI H3 60/hb-
LHOTO YHUCIA OCTATKOB O-IMIIOKO3El. KpaxMan cocTOHT M3 IBYX
$pakumii: aMMIO3BI M aMIIONeKTHHA. COOTHOICHHE MEXTY
aMMI0301 M aMUIONEKTUHOM B KpaxXMaiaxX pasHBIX pacTeHu
pasnu4Ho. B cpeanem coaepxaHue aMmunossl — 20—30%, amu-
aonektyHa — 70—80%.

Anuiozq

Monexyib! aMUAO3E — 3TO OYEHE ITHHHbIC HEpPa3BETBICH-
HBIC IICIH, COCTOALIHE H3 OCTATKOB (A-TJIIOKO3B!;

Hosyayemanenvie eudpoxcusst

ﬂunuxauﬂencngus
{udpoau3

o-Dioxoaa Cmpyxmyproe 38¢r0

GMURO3bI

gy g

CH 0 [ CHa0d CHaOH
H 0 H H A 0. Hl H D H
4 DH H’B" UHHI'O"EIH HAt + nHal

H G L H oH] H 04

- Amunoza
(0-1,4-I" KO3 aHas CBA3E)

OTHOCHTENLHAS MOJIEKYIApHas Macca MOJCKYI aMWIO3bi
konedaerca ot 60 mo 500 Teic. Ho MOneKy/ibl MMEIOT OUEHD

KOMIIAKTHOE CTPOEHME, TAK KaK 3aKPYUEHBI B ClIUpaib, HA
BHUTOK CIIHPARH TTPUXOIUTCH 6—7 OCTATKOB O.-TMIOKO3BL

Amuronexmun

MonekyAabl AMAIONEKTHHA B OTIHYHE OT MOJIEKYNT aMUNO-~
3Bl CHJILHO PasBETBIEHBL.

TMopapasoniee SONBLINIKMHCTBO TAIOKO3HEBIX OCTATKOB B aMH-
JIOTICKTHHE CBA3AHEI, KaK ¥ B aMIIo3e o-1,4-TMTHKO3IUIHBIMHI
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cBsi3aMy. OEHAKO B TOUKAX PA3RETBIEHUH LIENMHM MMEKTCA
o-1,6-TIUKO3HIHEIC CBA3M.

YHCHo TKO3HEIX OCTATKOR B MOJIEKYNAX aMWIOTIEKTHHA
JHAYMTCALHO BEIIHE, OTHOCUTCIBHAS MOACKYNADHAA MacCa KO-
nebnercs ot 100 Thic. no 1 MIIH.

MoJieKyabsl aMUIOMEKTHHA TakXe JOBOJbHO KOMITAKTHBI,
TaK KaK UMEIOT crepHuecKyto dopmy.

CH,0H CHaOH CHz04

NonukoHiercoyus

fudpoaus

CHaOH
g0 H

CHyOH CHy OH cuzou

H A0 H H (A H a-1,6-zauxozud-
~INov ’a" nu H ’ § Uﬁ H ‘/ s cay

H o

HH;GH 5L‘Hz CHZGH
O H O H oK
a-1,4-2auk0- — 4. ¥ 4,
3udHvie censu UH H OH A l' 0” i f+nH;0
H

AMHIOIIEKTHH

Xumuueckue ceoiicmea kpaxmaia

1. Iudponusz kpaxmana
TIpoLiece rHaPONH3a HAET CTYNIEHYATO, CXeMaTUYECKHU €ro
MOXHO H300pa3uTh TaK:
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+H,0, QepmenTts! +H,0, ®epMeHTH
(CeH¢O5)y —> (CHO5)y ———
Kpaxman Jexctpuns (x < )
+H,0, ®epMenTs
—CpH;0, — 1 CHpO
Manrrosa Tmokesa

Peaxiiuio TIPEBPAleHUS KpaxMana B [IOKO3Y TIPH KaTamnyl-
THYECKOM JIEWCTBIH CepHOM KMCIOTHI OTKpeun B 1811 & pycekuid
yaenniit K. Kupxrod (peakuma Knpxroda).

2. Kauecmeennas peakyus Ha Kpaxman

(CH yOy), + I, = xoMIIIcKcHOE coefMHEHRE cHE-dHOoE-
TOBOTO L[BETA.

I1py HarpeBaHUM OKPALTHBAHHME UCIEIACT (KOMILAEKC pas-
PYIUAETCS), TP OXIAKAECHUH T10ABISIETCS BHOBb.

3. BORBITHMHCTBO IMHOKO3HELX OCTATKOB B MOJIEKYTTaX KpaxMmana
HMeloT Mo 3 caobomHsX ruapokciia (y 2, 3 1 6-ro aToMOB yTIIepo-
I1a), B TOUKaX PasBeTRICHUI — ¥ 2-TO U 3-T0 aTOMOB yIepona.

Cnenona’renmo, LIS KpaxMana BO3MOKHBI Deakiie, XapaK-
TEPHBIE LI MHOFOATOMHBIX CIIKPTOB, B YACTHOCTH 0Dpa3oBa-
HHE TIPOCTHIX H CIOXHEIX 3QUPOB. OJIHaKO a(bMpHl KpaxMana
OOJNBLLIOTO MPAKTHYECKOTO 3HAYEHU I HE HMCIOT.

KayecTBeHHYIO peaKLIMI0 Ha MHOTOATOMHEIE CIIHPTEHL Kpax-
Majt He JIAeT, TaK KaK IUIOXO pacTBOPAETCd B BOJE.

Ilpumenenne Kpaxmaaa

Kpaxman npuMensieTcst B KOHIHTEPCKOM IIDOM3BOICTBE (TIOTY-
YeHHE TMIOKO3B! K TTATOKH), ARISETCS ChIPEEM BT TIPOU3BOICTHA
ITIOBOTO, H-OYyTHIIOBOTC CITMPTOR, AI16TOHA, TMMOHHOH KHCIOTH,
[MHIEPHHA M 1. B OH MCTIONB3YetCs B MEOMITMHE B KaYeCTRE Ha-
MIOJIHUTESIeH (B Ma3sX ¥ HPUCHITIKAX), KAK KAEHIIee CPEICTRO.

Buoaoeuvecrkan poas kpaxmara. Frunozen

KpaxMan — oIHH H3 IPOIYKTOE (OTOCHHTESA, IIABHOE 3a-
MacHOe TIMTATEILHOE BEMIeCTRO pacTeHit. OCTaTKU TII0KO3B
B MOJIEKYJIaX KpaXMaia COeXWHEHbl JOCTATONHO IPOYHO W B TO
XKe BpeMs riog AeiicTrueM DepMeHTOR JeIKO MOTYT OTHICHITh-
€1, KaK TOJIBKO BOSHHKALT MOTPeGHOCT B MCTOUHHKE FHEPTHH.

TIMKoreH — 3TO SKBHBANCHT KpaXMana, CHHTEINDYeMBI B K-
BOTHOM QDraHH3Me, T. &, HT0 TOXE DE3SPBHBIMN [OIMCAXaPHIT, MOIIe-
KYJIBI KOTOPOTO IIOCTPOEHBI ¥13 GO/IBHIOTO YHCIA OCTATKOB O-TITi0~
ko3bl. COMEpXKUTCA IMTMKOIEH [J@BHBEIM 00DaioM B IeYeHH 4
Mbliax. I1o cBoeMy CTpOeHHIO OH OUeHD OIH30K aMUAOTIEKTHHY,

OTadumne rTUKOreHa OT aMMIOTIEKTHHA:

1. Conmepxnt GONMbILES YHCIO OCTATKOB O-TII0KO3BE, OTHO-
cHTeNLHAA MOJIEKYNIApHaA Macca Konebnered ot 1 no 15 mMan.
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Hpeepamenue Kpaxmana 6 op2anu3mMe 4eqoeeka U ¥CUEGOMHbIX!

Kpaxman
numu (1es, AMunaset Dniokosa Oxucnenne | CO,, H,0
Kaprodens, (KeNyIoTHO- (KITETKN) IHEPIUs
Kpyna) KMIIEYHAL { . +

TPAKT)

Depmenthl | (Nevens) Oxucnenne | {K1eTkH)
h 4
TnukoreH
(samacuoe | Pepmentsr
MUTATENRbHOE | [inponma o
BCLLUECTBO) |

Fmokosa

2. Mos1exynel TAMKOTeHa Dolice pa3BeTRIGHHBIe W BCHe[ -
CTBHE 3TOTO DONICE INIOTHEIE.

TnvikoreH — Oenbul amopdHblil IOPOIIOK, XOPOHUIO PACTBO-
paceTcda Jaxe B XOJIOLHOH BoJe, JErKo rHIpOIH3yeTcd HOL
JIeCTRHEM KUCTOT H hepMSHTOB, 00pa3ysi B KaUeCTBe IPOME-
KYTOUHBIX BEILECTB HCKCTPUHBI, MATETO3Y M TIPH {10THOM THA-
pOnM3e — LIIOKO3Y.

Leamono3a, WM KIETYATKA

[iasnas cocTaBHAS 9aCThH PACTHTETBHOM KNETKH, CHHTE3U-
pyeTcsd B PaCTeHHIX (B IpesecHHe 10 60% IeNnII0a035!).

YucTad HeTI0A03a — 0eJ10€ BOJOKHUCTOES BellecTso, 6e3
BKYyCa U 3amaxa, HEpacTBOPHMOE B BOJE.

MonieKyIbl HeJLIQN03si — 3TO MIMHHbLIE LHEHH, cocm;mme
M3 OCTATKOB [-IH0K03bI, KOTOPEIE COEMUHSIOTCA 32 cueT 00-
pa3oBaHus B-1,4-rTUKO3HIHBIX CBA3EN:

Honyauemanvipie 2udporccutns

NosuxoHOEHCOHUA

fudppaiia

B-ImoKko3d  Cumpvicmypwoe sseno ueanionozst
— —

' Ienmonosa (B-1,4-TTAKOIWAHAS CBA3b) 679



Pazaunus & empoenuu U ceolicmeax kpaxmana i Yeamoi03st

1. Cozep:kaT OCTaTKH pasHeIX FOPM HUKIHICCKOH TRIOKO3EL:

Kpaxmald — OCTaTKH O-TIIIOKO3EI;

LEeNMON03a — OCTATKK -TIMIOKO3HL.

2. CozepXaT pa3Hoe YHMCAC CTPYKTYPHBIX 3BEHBER — OCTAT-
KOB TTIOKO3BL

KpaxMman — R0 HECKONBKHX ThIcaY (M, — no 1 MiH);

nenmonosa — 2o 40 teic. (M, — a0 20 MIH).

3. Mexny ocTaTkaMH TIIOKO35I 06pasyloTcd pasaiuyHbie
CBsA3M:

B Kpaxmane — ¢-1,4- 1 ¢-1,6-TIHKO3ZHIHBIE CBA3M;

B lleanion03e — B-1,4-TIHKO3UIHbIE CRA3ZH.

4. MakpoMo;1eKyAbt UMEIOT Pa3THIHYIO CTPYKTYDY:

KpaxMal — pa3BeTBICHHEIC M HePa3BeTRIICHHEIE MOJICKYJIBL,
KOMIIAKTHO CBEPHYTBHIE;

LHeJUTI0/I03a ~— TOJBKO HEPA3BCTBACHHBIE MOJIEKY/IBI, HMEIOT
BHJ HHTel, Tak KaK ¢opMa OCTATKOB [-TVIIOKO3H HCKIIOYAST
CIMpATH3AIIHIO.

5. XapakTep MEXMOJIEKYNAPHEBIX B3aHMOICHCTBUM:

B KpaxMajie MAKPOMOJIEKYIE HMCIOT KOMIIAKTHYIO (opMy,
BOJOPOMHBIE CBA3H MEXKIY HHMH IIOMTH He 06pasyloTcs;

B LIEJ/UTIONO038 MEXIY MOJIEKYIaMKd HHTEBHIHOH (HopMEl 06-
PpasyloTcs OYeHb IIPOYHbIE BOLOPOIHbIE CBA3H (B KOTOPBIX yua-
CTBYIOT CBOOOIHBIC THAPOKCHIBHBIE TPYIIIIL!), HUTH 00BeAH -
KTCA B IVUKY, TIYIKH — B BoNoKHa. IloaToMy B Bose, cnupTe,
a¢dHpe LeIUTIoN03a He pacTBopseTes 1 He HabyxaeT, KaK Kpax-
Mai. .

6. Kpaxman — IpOXYKT IIMTAHHS, TAK KAK B OpraHM3Max
YeJTOBEKA 1 XKIBOTHBIX €CTh (PepPMEHTHI, paclieIuisionme o-1,4-
4 - 1,0-TIUKO3HUIHbIC CBA3H.

Hemmonosa He ABASETCS TIPOAYKTOM ITHTAHMS YeOBEKa K
GOJBIIMHCTBA XKMBOTHBIX, TAK KaK B UX OPTaHU3Max Het dep-
MEHTOB, PACHISIUIRIINNX Oonee podHbie - 1,4-rMKO3HIHEE
CBA3H.

BayHEBIe XMBOTHEIC ¥ KPOAMKH CTIOCODHEI YCBAUBATE 11e/UTH)-
JE03Y [IPH MOCPEICTBE CONSPKAIMXCS B MX OpraHMaMe OaxTepHi.

Xumunecxue ceoiicmea ueationo3vt

1. Tudpoaus yeanionosst
TIpy IiMTEABHOM HATPEBAHMY C MIHEDPATIbHEIMH KHCIOTA-
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MH WIH oA ZeiicTBreM depMeHTOB (Y XBaYHBIX XHUBOTHEIX)
HIET CTYTIEHIATHIH THIPONAS LEJUTIONO3bL:
+H,0 +H,0
{(CeHOs)y ——— ¥(CeH(05), ———
Hennonosa

H +H,0
-7 C,,;Hy0,y —— nCH,,04
Hennotuoza B-Timoxosa

2. Obpaszosanue cAoXdcHuX 3Qupog
Kaxoe CTpyKTypHOe 3BEHO IeJUTKHI03E] COTEPKUT TPH CBO-
BGOIHBIX THAPOKCUAA;

cHoH] ]
H 0
"o Koy n o
H [CsH,0,(0H),],,
H ‘—Q_Iil n

CJ'ICJIOB&TCJII:HO uenmonosa MOXKET BCTYNATE B pEaKlivH,
XapakKTEPpHBIC U MHOTOATOMHBIX CITHPTOB.
a) B3aMMOZCHCTBHE ¢ HEOPTAHMYCCKMMHM KUCIOTAMHU;

OH HSO O—NOZ
C5H702 “__OH|+ 3:HONO, =—t» CH,0, *O—NOz + 3nH,0
N OH O—N n
A3zoTHas
Henmonosa KHMCA0TA TOHHUTPAT LELTION03EL
{xoHIL.) {TPHHUTPOLEITIOAOIA)

" B pesynsTaTe peakliny OGLIMHO 06Pa3yeTes CMECh MOHO-, 1~
H TPMHHTPATOB NEILTIONO3bL;
6) B3auMoOneiCTBYE C OPraHMIeCKUMH KHCHOTAMH:

OH 0 0—CO—-CH,

H,S80 e
CH0, —OH|+ 3nCH,CY —|CH,0;,-0-CO—CH, |+
OH |n Vieycnas OH O—CO—CH,|rn

Hemmonosa KHCIOTa Tphuaterar HEMAIORO3ILE

+ 3nH,0
OGpasyeTcs cMeCh MOHO-, I~ M TPHALIETATOB LIEJUTIONO35I.
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3. fopenue — nonvoe oxucaenue:

-
(C¢H,0q),, + 6n0O;, — 6nCQO, + 58H,0
Lennronosza

4. Tepmumeckoe pazioxcenue yeanroao3u 6ez docmyna eosdyxa:

t
(CeH 405),, —Npesecuriii yroas + H,0 + Meryaue opranuuec-
Lenntonosa KMe BelecTBa

HPHMEHBHHE OeJLmnoIo3n

SBnaAck COCTABHOM YaCTRKY JIPEBECUHBI, LIEITKIO3A HC-
NOJB3YETCA B CTPOUTENLHOM H CTONSIPHOM [I€1€ M KaK TOILTHERO
{TOpeHHE HIACT C BRIACACHHCM DHEPTHH); U3 TPEeBeCHHEI TOJTY-
4aT OyMary ¥ KapToH, 3THIOBBIH cniupT. B BUIE BONTOKHHC-
TBIX MaTepHanoB (JIOITKA, IbHA, KOHOILTH) LIe/TI0A03a UCTIONb~

3ye

TCA ISl M3TOTOBRNEHUS TKAHEeW, HUTeH; 2(hHphl LIeINI0I03E]

HUAYT Ha H3rOTOBJIICHWE HUTPOJIAKOB, KHHOIIIEHOK, He3hIMHO-
IO Iopoxa, NracTMace, MEAHIMHCKOIO KOJIIOIHA, HCKYCCTBEH-
HOTr'0 BOJJOKHA.

Doo=ISn hbiwbto—

Bonpocwt daa xonmpora

. Yto Taxoe yraeBoan:?
. Ha kaxue Tpymnmel AeNsTCH YIAeBOHBI?
. UYTo Takoe MOHOCAXAPUARI?

. Uto Takoe: a) anbpao3rsl; 6) KeTo3b1?
. Kax moapaspensgorca MOHOCAXAPHUIBL [T0 YHCIY YIJEPOAHEIX
aToMoRB?

. Kakoili aToM yriiepoma Ha3kIBASTCS ACHMMET] gm{ecxnm"
. Kakue morocaxapunsl orHocsaTes K D-paay?

. Kak nepeitri or MoHecaxapuaa D-paga K MoHocaxapuny L-psapa?
. B Kakux nMkiugeckKHux hopMax MOTYT CYLIECTBOBATh MOHO-

caxapugnr?

. Kakoii THAPOKCHI HA3BIBACTCA MOJIYALCTANbHBIM (FJ'IHKOSH,[[-

HbIM) THIPOKCHIOM?

. Kak nepeitru ot dopmynsl Orumepa K dopMyne Xeyopea?
. HTo Ha3piBaeTCH TayTOMepuei?

. Kaxoii atoM yrnepona HaselBaeTcd aHOMcprIM?

. UeM OTIHYAIOTCH (i~ U [~aHOMepHI THIOKO3LIT

. Kakue ¢usnyeckue CBOMCTBA HMEKT MOHOCAXAPHIBI?

. Kakue peakniiu xapakTepHbl JJisl MOHOCAXAPHIOB?

. YTo Takoe oIMrocaxapunbi?

. Uto Ttakoe aucaxapuiusl?

. Y10 Takoe BOCCTAHABIWBAKIINE U HEeRBOCCTAHABIHBAIOUIVIE
gucaxapupne? TIpuseaute IPUMeEpEL.

. Kakosul ¢dusnueckue crofictea gucaxapuaos?
; YUTo Takoe HOIHCaXapuiabi?

. B 4em oTiHyYMe aMHNO3Bl OT aMHMIONEKTHHA N0 XMUMUYECKO-
MYy CTpOeHHIO?

. KakoBel XUMdYeckKrde CBORCTBAa KpaxMana?




24. Y10 Taxoe TNHKOIEH H KAKOBA €70 POib B XXMBOTHBIX OPIaHH3Max?

25.

26

27.

12

13.

14.

B deM oTamuMe LeARKIO3B OT Kpaxmana?

. Kakopsl xuMHu4ecKHe CBOMCTBA IENAI0N0351? Hoquy Kpax-

MaJl ¥ LeJUTI0N03a He JAI0T KaYeCTBEHHYI0 DEaKLHI0 Ha MHO-
roaToMHbIE COMPTHI?
OxapakTepnsyiiTe NpUMeHeHNe A GHOMOTHYECKYID PONEL Kpax-
Majia M LeJUTIONO3EL.

Jadauu u ynpawcwenus 04n camocmormesviold paGomo:

., Pacteune nornotuno B npouecce GoTOCHHTE3a OKCHA yIiie-

poaa (IV) obbemMoM 33,6 1 (4. ). Kaxoe KOIN4YecTBO ITOKO-
361 06pa3oBaTOCh IPH 2TOM?

. COCTaBbTE YpaBHeHUE PEAKUMM, MPOTEKAIOMNX IO CXEME:

KpaxMan — IJII0KO3a — 9TaHON — OKcHI yraepoxa (IV) —
Kpaxman,

Kaxoe xommuecTeo okcrna yrnepoga (1V) Brizennaocs Ha Tpe-
Thel CTaoud, eciau OBUT B3AT KpaxMas Maccoil 243 r?

. BerHcnuTe Maccy ¢axapo3asl, TIOEBEPIHtyIOcs THAPORAW3Y, ¢ yue-

TOM TOrO, YT¢ M3 00pa3oBaBlIeiicd [IIOKO3bl NOMYYeHa MOJOY-
Hasl KACHIOTA MACCOH 54 T TIpU MAaccoBOi J0Me Bhixona 60%.

. Brraucnpre MAaccCy B3ATOrO METaHa, €CNH NONYYCHHBIM npn ero

PasoXeHUH BOACPOSOM BOCCTAHOBIEHA IMIOKO3a MAaccoH b

. Kaxyio Maccy 3TaHona MOXHO moayqaurhk u3 200 Kr gpesecu-

HBI, comepxauieit 50% uemmnoabl?

. Haumute ypasHeHus peakuiit, IpH MOMOILH KOTOPBIX

MOKHO OTAHYHTE BOZHBIH PacTBOP TMIOKO3E OT PacTBopa ca-
Xapo3sl.

. HamumuTte ypaBHeHHsT peakKuHil TIOJIYYeHHs] MOHO- M THHHT-

paTta, MOHO- ¥ DHALETATAa LEJUTIONO3BL.

. Hammumiure ypaBHeHMs peakiiumii zaumonefictsust (B NpHcyT-

ety HC! Kak katanmiatopa): a) Q-TMIOKO3B! ¢ STHIOBEIM
cmupToM; 6) P-TAKO3B ¢ HIOHPOIMHIOBHM CIKPTOM;
B) - tbpyx’rosm € METHIIOBBIM CIIVPTOM; T) B-INMIOKO3BI ¢ Me-
TUJOBEIM CIHMPTOM. Ha3oBHTe 00pasyloinkecs CoeAHHEHHS.

. Kax monydyurth H3 Kpaxmaia IJIOKOHAT Kaneuua? Hamuurute
10.
11.

CXeMY peakuui.

CKONBKO FpaMMOB NEeHT4ALEeTHITIOKO3H obpasyerca U3 18 r
TTIOKO3bI, €CNIH BBIXOI MPOOYKTa paBeH 70%

B pesynerate KucnotHoro rugpondia 10 r uemonossl mony-
yuiIu 5,2 T rmoKoskel. CKONBKG TPOIEHTOR 370 COCTABIAET OT
TeOpeTHUSCKH PACCUMTAHHOIO KOAuYecTRa?

Onpenenu’re BRIXOIO ITHWJIOBOTIO CIIMPTAa, €CIH M3BECTHO, YTO
u3 1 T kaprodens, cogepxaniero 20% Kpamana nonyqeuo
opoxeHueM 100 1 enupra (p = 0,8 r/cm’).

IIpu HarpepaHmu pacTBOpa THIOKO3HI ¢ ronyﬁbm 0CalKoM
THAPOKCHIA MERH 81) LIBET OCAIKa M3MECHHICH Ha KPACHBIH.
Cocrarsre ypapHeHHE pPeaKiHH H BEINHCIMTE Maccy MOMyJdeH-
HOT'0O OCaIKa, ecioH IIoKOo3a B3sdta Maccoi 18 1.
Paccqwrame Kakoil o6neM acTBOpa YKCYCHOM KHCJIOTHI C
MaccoBo# Honeit 80% (p=1 86 r/cM’) noTpe6yeTes LISt MOMN-
HOH 3TepHdUKALHH UEIIION03W Maccol 1 Xr (pacyeT BecTH
Ha OJHO 3JeMEeHTAPHOE 3BEHO IIEII0I035I).
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15. Kak Ha3piBaeTCa BeleCcTBO X,, KOTOpoe 0bpa3yercs B Pe3yab-
TaTe MpeBpalicHUI:
PoTocHHTES Bpoxenne +0,, GepMeHTH

CO, + H,0 X, X2
- 2

+Cl,
- X, —X?

16. Kaxyio Maccy KpaxMasia HaJQ NOABEPrHYTH I'BODONMU3Y, YTO-
6n1 13 MONYMEHHON TIIOKO3b! IPH MOIOYHOKMCIOM Opoxe-
HUH 00pa30Banachk MonouHas kucnora Maccoi 108 r? Bewxon
TIPOAYKTOR MMAPONH3a KpaxMmaia pasen 80%, mpoaykra Gpo-
KEeHHA TTIOKOIL — 60%?

17. B pesynsrate cnuproBoro GpoXeHHS IMMIOKO3El NONYYEH 3Ta-
HOII, KOTOPBIH OKHCITHAM X0 KUCHOTH. 1Ipn AeiicTBHA B3GHIT-
Ka rugpoKap0oHaTa Kaiug Ha BCKO MONYUeHHYIO KHCIOTY
BeIIENWICHA ras obseMoM 8,96 nm (H. v.). Oupenenure Maccy
IJI0KO3EI, MOABEPTIIYIOCs GPOXKEHHIO.

Teer Ne 21
no Teme: «<Kuppl. Yriepoapl»
{Tucro npaguterolx omeemog — 14)

Bapuant 1

1. Onpenenute, octarky Kakux BKK BxomsT B cocTas cle-
AYIOLIEFO XUpa: :

H,C—0—CO—C;;Hys @ . TMamsmuTaHOBas K-Ta
®  Creapuuosas K-Ta
OneyHOBAast K-Ta
JInHoNeBasa X-Ta
JIuHoneHOBAs K-Ta

|
HC—0—CO—C;H,,

8o

|
H,C—0—CO—C,;Hy,

2. Kakue BeUIecTBa MOXKHO TONYYHTh NMPH [EIOIHOM THJE-
POTNM3Ee TPUNANEMMTHHA? :
Bona
CTHLEPHH
HaJbMHTHHOBasA K-Ta
TIAJIBMHTAT HATPHA
THIPOKCHI HAaTpus

B8086®

3. M3 KaKHX BeIECTE MOXKHO HMOMYYUTh XKHUAKOE MBIIO?
@ TpucTeapar rauuepuda (&) NaOH
® KalpoHoBast K-Ta ®© IIHLEPUH
@ KOH
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4, Knaccuduuupyiite cneIyIOLHi YIACBOL;

H O
o @ aNbBIOTICHTO34
| ® KEeTOreKco3a
H—C—OH alIBIOreKC03a
| @  KeToneHTo3a
H—C—O0H @  mMcaxapun
i
H—C—0OH
|
5. Kakue QYHKIIMOHAIBHEIC IPYTUTHI COICPKHT TTI0K03a7
KapBOKCHI (®  anplerwaHag rpymmia
p P

rugpokcorpynma @ KeTorpymnna

D aMuHOrpyma
6. Kaxue BeIlecTBa II0AY4alTCH B PE3YJILTATE PeaKiiuH «Ce-

peGpaHOro 3epXana» ¢ yIacTHUEM TIOKO3H?
@ HO ®  rIOKOHOBAs K-Ta
® A0 O A
@ IJoKapopas K-Ta :
7. Kakue MoHocaxapuasl 00pa3yloTcs B pe3yabTaTe THAPO-
JM3a caxaposbi?

@  O-TIoKo3a ®  B-rmokosa
®  o-dpyxrosa ©  B-odpykrosa
@  o-puboza

8. KakuMu CBsI3IMU COEIUHEHBl CTPYKTYDHBIC 3BEHBH B
MOJIEKYIIE HeSLI0A036!?
@ o-1,4-TTHKO3UIHAS CBA3b
® B-1,4-rauko3umHas cBA3b
® o-1,6-TMMKOZUOHAS CBA3b
©  B-1,6-mmkosumHAas CBA3b

Bapnast 1

1. Onpenenure, octarky Kakux BKK sxonsr B cocras cne-
HYROLIETO KUpa:

H,C—-0—-CO-CHj; HansMUTHHOBAS K-Ta
CreapuHOBag K-Ta
OnenHoBas K-Ta

©  NMuuonesas K-ra
@

JIuHoneHoOBas K-Ta

e

I
HC—0—CO--C;H,,

| :
HZC—O_CO_"C 15H31
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2. Kaxue BelllecTBa MOXHO MOJYYNTE IPH KUCHOTHOM THa-
ponu3e oJieoaucTeapuHa’?
@ nanpMuTHHOBAA K-Ta (B BOIA
cTeapar HaTpus @  oneWHoBasg K-Ta
@  creapuHOBAas K-Ta
3. Kakue [Ba BEIlECTBA U3 YKA3aHHBIX HIXKE IIPH B3aUMO-
JEHCTBHH 0BPA3YIOT TBEPIbIi KUP?
@&  onerHOBad K-Ta (B  TpucreapuH
TpuonearT muLepuHa ()  JMHOJEBas K-Ta
@ BOIOPON,
4. Knaccuduuupyire cliemyOlini yrieBon:

CH,0H

l @ ANLIOIICHTO3a

€=0 ® anBIOreKCo3a

HO—E—H KETONEHTO3a

| @ KeToreKco3a
H—C—-OH @  xeroreTposa

|
H—C—O0H

I

CH,0H

5. Kaxkue GbyHKITHOHANBHEIE [PYTIIE CONSPXKUT dpyKTO3a?
@  rugpokcorpynna (B KapOOHWI
KapOOKCHA @  anbEerMmHas rpymnma
@ HUTPOTPYITIA
6. Kakue BeliecTBa ¥ YCJIOBHS PeaKUWH HeoBGXOmMMEl s
TONYIeHWA ITHOKOHOBOH KHCIOTEL U3 II0K03b1?

@ HNO,, r° ®  Cu(OH),, !
Ag,0, NH,OH, *@®  Cu(OH),
@ H, Ni

7. Kakue MoHocaxapuibl 0DpasyioTCA B PE3YNETATE THIPO-
JIN38 MATETO3h1?

@  o-rioKosa ®  PB-raroxosa
®  o-dpykrosa ©  B-dpykrosa
@  o-pubosa

8. KakyiMH CBA3SIMM COEIUHCHBI CTPYKTYPHBIE 3BEHBA B
MOJIEKYNe AMHJIONEeKTHHa?
@  P-1,4-rmuxo3unHas CBA3b
a-1,4-rMUKO3UIHAA CBA3b
-1,6-rIMKO3UIHAS CBA3L
o-1,6-TIMKo3HIHAaA CBA3b

Oee
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Pasden 11

ASOTCOAEPXALLMUE
OPTAHUHECKUWUE COEAVHEHWA

K azoTcomepxkalllHM OpTaHHYECKHM COSIHMHEHHAM, Pac-
CMaTpEBacMEIM B HACTOSIIIIEM Pa3ielie, OTHOCATCA aMHHEI, aMM-
HOKHCJIOTEI, O€IKM 1 HYKJICHHOBLIE KHCIIOTHL.

KayyeHne epuoro B3 3TN KIacCoB — aMHHOB — HeolXxo-
JHMO JUI TTOHHMAHHA CTPOSHHS H CBOHCTB aMHHOKWCIIOT, KO-
TOPEHIE ABISIOTCA COSMHHEHHAMH CO CMEMIAHHBIMH (QYHKITHA-
MM H OpOABIAIOT KaK CBOMCTBA KapDOHOBBIX KHC/IOT, TaK W
CBOICTBA aMHHOB.

AMMWHOKHCAOTBI — 3TO «KUPIHYHKH», U3 KOTOPBIX TIOCTPO-
€HBI MOJIEXYJTHI BAXKHEHIIINX GHONMoIUMePOB — GenxoB. MHO-
rootpasue pyHKIHH, oCcylecTBAAEMbIX OeiKaMH B XHBhIX
OpraHHM3Max, OTIPEAeaseTCS HX XMMHYECKOH CTPYKTY PO 1 (-
3UKO-XUMHYECKHMU CBOMCTBAMH, M3VIAEMBIMH B JAHHOM pas-
Heie.

HemnpeMeHHBIM KOMITOHEHTOM JTI000H XHMBO# KIETKI Haps-
Iy ¢ OelTKaMH ABJIAIOTCA TAKCKe HYKIEHHOBBIC KHCIIOTH, HMe-
0IYe BaKHeiee Onomornyeckoe sHayeHune. C HUMH TECHO
CBSI3aHEI JiejeH1e KIeToK, OHocHHTe3 DellKa, iepenada Hacaen-
CTBEHHOI nAadopMaly.

§ 11.1. AMHHBI. AMHHOKHCTOTRI

AMMHWHBI

@® AmuHb — 5To MpoHM3BoAHbIe amvuaka (NH,), B Moxeky:e
KOTOPOTO OJHH, ABA WAH TPH ATOMA BOROPOAA 3aMelneHbl YT-
JICBOOPOTHLIMYA PATMKAIAMH.

Knacenpuxamms

F1o YHCITY YITIEBOROPOIHBIX PANUKATIOB, 3aMe1IAt0IINX aTO-
MEI BOAOpOHa B Mosiekyne NH;, bce aMUHBI MOXHN Pa3IeIUTh
Ha TpH THIIA:
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AMVHEI

Y

a AN

[lepoHunibie Bropuunsie TpeTuunsie
R—NH, Ri R,~N—R;
NH

/
R?. R3
CHJ—NHZ CH3 CHs‘*N—CH_?,
> NH |
MeTHnaMuH Gh; C.H;
HUMETHAITHIAMEH
MeTHn3THRaMuy

Tpynna — NH, Ha3biBaeTCs AMMHOrPYRIOI,

CyILECTBYIOT TAIOKe AMHHBI, KOTOPhIE COAEpXaT ABe, TPH K
fonee aMHHOTPYINI, HANPUMED:

H,N—CH,—CH,—NH, 12-Huamuauostau

(3TUNEHIHAMHH)

Homenxaamypa nepsuunbiX eMiuHos

Kax npoussonHbe | Kak nmpoM3soIHbe
aMMUaKa YIIeBOIOPOIOB

CH,—NH, MeTtunaMuy AMHHOMETAH

1 2 3
CH;—CH-—-CH; | HzcnponmnaMuH 2-AMMHONpONaH

NH,

Hszomepusn

PaceMOTpHMM Bee BUABI H3OMEPWH Ha MpHMepe aMUHOB C
aMnupideckoit popmynoi C,H;N:
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HSOMeDHa LeTH FII0MEPUA ONOKEHHE H30MepHa MeXIy THIIAMI
prn GYHKUNOHANLHOI IPYIUTHE AMMHOB
CH,—CH,—CH~NH,|, 31 2z 1 CH,—CH,—NH—CH,—CH,
[ CH,—CH,—CH,—~CH,—NH, (BropiyHbIi aMuH)
cH,
CH; i 2 3 4 CH;—N—CH,~—CH,
| CH,—CH~CH,~CH, |
CH,—C—NH, | CH,
[ NH, (TpeTHaMbIit aMUR)
CH,
PmzirlecKue CBOHCTRA

Huzive npenensHbIe TEPBUYIHLIC AMHHBI — Ia3000pasHbie
BEHIECTBa, MMECIOT 3allaX aMMHAaKa, XOPOLIO PACTBOPAKTCA B
BOIE. AMUHEI ¢ OOALIICH OTHOCHUTEIBHOM MOTEKYIApHOM Mac-
COH ~— XMAKOCTH HJIN TBEpABIE BCIHECTBA, PACTBOPHMOCTD HX
B BOIE ¢ VBEITYCHUEM MOJCKYIIIPHOM MACCH YMEHBIIASTCA.

XuMHgeckne CBoiicTBa

Tlo xuMIrgecKyM cBOCTBAM AMHHBI YIOX0XM Ha aMMUAK.

1. Bzaumodeiicmeue ¢ 60doil — ofpasoganie 2udpoxcudos
BAMEUECHROZO QMMORURA.

BcnoMHUM, KaK B3aHMOIEHCTBYET C BONOI aMMHAK:

H . H T+
l _ l — [ -
Halsllg + HY}-OH™ = H—NoH OH ™ = H-N-H|+ OH
|

H H H
AMMHAK FuopoxcHa, Hou
AMMOHHA AMMOHHA

Pacreop amMmMuaxa B BoRe 0GaanaeT ¢NabbIMM HICTOYHLIME
{ocHOBHEIMH) cBOSicTBaMY. FIpHYHHA OCHOBHBIX CBOMCTB aM-
MHAKa — HANKHYHE ¥ ATOMA 23072 HeIIOAEIEHHON 31eKTPOHHOMN
Taphl, KOTOpas yUacTRyeT B 00pas0oBaHWH JOHOPHO-aKLEITOp-
HOi1 ¢Bf3U ¢ HOHOM Bonopona. Ilo 5Toi e NpUYHHE aM#THBI
TAKKe ABAIOTCH Ca0BIMY OCHOBAHUAMHA., AMHHB — OpTraHu-
YJecKHe OCHOBAHHA:
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H H |+ H |+

| 7™ | l
CH,—N{) + H*%OH* = |CH,—N—H| OH" = | CH,—~N—H|+ QH"
l | 1

H H H
CH;,NH, +HO @ [CH,NH;JOH = [CH,NH,]* + QH~
MetunaMmun Tumpoxcun, Hou MeTtun-
METUNAMMOHHSA AMMOHMSE

PacTBOpUMBIC aMIHBI — BONee CUTBHEBIE ..
OCHOBaHHs, YeM aMMHAK. H—NH,
OCHOBHEI¢ CBOHCTBA B yKa3aHHOM CTpell-
KOM HalpaBIeHUH YCUMMBAIOTCS, TaK xak CH:—> NH:
MeTHJBHBIE paZWKaibl, o0raialouiue CH
+1-3dhderToM, NOBLINIAIOT 3ACKTPOHHYIO
TUIOTHOCTE Ha aTOME 230Ta U citocobHOCTh NH J
€r0 HEeMOJSACHHON 3ACKTPOHHON naps X CH;
00paIOBAHHIC JOHOPHO-AKIIEIITOPHOH CBA3M.

2. Bzaumodeiicmeue ¢ kucromamu — oipazoeanue coaeii (pe-
aKyuu nelimpanusayuy).

Kax ocHOBaHKEe aMMHaK ¢ KHCJI0TaMH 06pa3yeT ol aM-
MOHMS:

NH, + HCl = NH,Cl Xnropnx ammoHus

AHANOTMMHO NpH B3AUMOACHCTBHA aMUHOB C KUCIOTAMH
00pa3yrTCa CONH 3aMEIICHHOIO AMMOHHS

CH,NH, + HCl = [CH,NH,]Cl » [CH,NH,]" + CI"
Metunamus  ConsHas Xnopug
{ocHOBaHMe)  KHMCAOTA MeTHIaMMOHUA {COJIb)

Ilenog, kKak DoNee CHNBHBIE OCHOBAHMSA, BRITECHTIOT aM-
MPAK ¥ AMMHEL U3 WX cONeli:

NH,Cl + NaOH = NH,T + NaCl + H,0
(CH,NH;]CI + NaOH = CH,NH,T + NaCl + H,0

3. IToperue amunos

AMHHEI SBIAIOTCA TOPIOYHMM BelecTraMu. TlpomykramMu
TOpEHUA aMHHOB, KaK M IPYIHX a30TCOAESPXKALIHX OpraHHdec-
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KHX COCAMHeHdH, ABNAIOTCA YIIEKUCIbIM TA3, BOIA N cBODOS-
HBIH 330T; HATIpUMED:

4CH;NH, +90, 5 4C0, + 10H,0 + 2N,

Cnoco0n norygennn

1. BaauMogeHCTEME CTIMPTOB C AMMMWAKOM ITPU HATpeBaHHMK
B nipyeyrersiu Al O, B KayecThe Kartanusatopa. [IppMeprl oM.
B § 10.1 (cBolicTBa CIIUPTOR).

2. BaauMoaeicTBHE AlIKWITalOTeHHAO0B (TaJloreHANKaHOB) C
aMMHAaKOM; HalpuMep:

CH,Br + 2NH, - CH,NH, + NH,Br

BpomMMeraH MeTuszaMuH

O0paszoBaBLINiicS NEPBWYHEIN AMIH MOXET BCTYIIATh B pe-
aKIII0 ¢ M30LITKOM LIKHITAIOIeHUIa H aMMMaKa, B Pe3yib-
TaTe yero o0pa3yeTcd BTOPHYHBIH aMIH:

CH,NH, + CH,Br + NH, - (CH,),NH + NH,Br

JumMeTHnaMUH

AHANOTHIHO MOTYT OHITH TIOTYUEHBI TPETHYHBIC AMUHEI.

AHUJINH

AHWIMH — TPOCTeHIIMA TTPEICTABHTEND IEPBUMHBIX apoMa-~
THYECKHX aMUHOB:

NH,
AMiHOGeH30M (KaK mpou3noaHoe BeH30Ma),
thenrnamMmH (Kax Npor3BOAHOE aMMHAKA)

Pusgeckue crolicTRa
AnunuH — OecliBeTHAsT MACISHHACTAA XHIKOCTh ¢ XapakK-
TEPHBIM 3aMIaX0M, MAJIOPACTBOPUM B BOAE, SIOBUT.
XuUMHYeCKHe CROICTRA

OcHOBHEIE CBOMCTBA ¥ aHMJIMHA BHIPAXKEHE! OYeHE ¢1ato,
TAaK KaK CKa3hIBAETCHA BIUAHUE OEH30ABHOTO SOpa HAa aMHHQ-

rpynny.
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H HenonenesHas 2AeKTPOHHAS Hapa
r'\O ATOMA a30Ta IPUTATHBAETCA M-IIEKT-

N poHHOH cucTeMoil aapa (addexr co-
TIPSKCHII ), TIOITOMY EKTPOHHAS TIIOT-

H HOCTb Ha aTOME A30T2 YMEHBLIAETCH.
CH 3 " NH2
H — NH, OCHOBHbIE CBOWCTBA YMEHBILAIOTCH

1, Pearyuu ¢ ynacmueM aMUHOZPYRIb

+
a) @‘NHz + H,0 T7—/— [@—NHQI OH™

Tunpokeug GeHHIaMMOHHSA
{oueHb cilaboe ocHOBAHUE, He
HM3MEHSET OKPACKY WHIUKATOPOB)

+

6) ©—NH2 + HCI — [@—NH;‘CI“

Xnopup dbeHHNaMMOHHAS

2. Peaxyuu ¢ ywacmuem 6eH301bHO20 KOABHA

AMUHOrpYyIIna KakK 3aMcCTHUTENS I pona obiierdaeT peakiuvu
3aMellleHs B OeH30NBHOM siipe, TIPH 3TOM 3aMeCTUTEIH CTa-
HOBATCSH B opmo- U hapd- NOJIOXKEHUS K aMAHOTPYIINE

| NH
NH, Br ’ Br
+ 3B, -— + 3HBr
Br
2,4,6-TpuGPOMAHMINH
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HoayyeHue anAImHa

AHIIMH U APYTHE TepBMYHbIE APOMATHUYSCKIE aMUHBI I10-
JYYaioT ¢ IIOMOIIBIO PeaKIIMK, OTKPHITOM B 1842 I pycckuM
xumukoM H, H. 3uHunsM. Peakuusa 3uaHHA — 3TO METOI IO~
JIYHeHKsA APOMATHYECKHMX aMAHOB (B TOM YHCJIe aHHIKHA)
BOCCTAHORICHHEM HUTPOCOSTMHEHMIA:

C)-No2 + 60 =& ©—NH2 + 2H,0
(B MOMEHT '

BBITEIEHUA) AHWIHH
Hurpobenzon

D10 0BuIMil, HO HE €IMHCTBEHHBIH CIOCO0 NMOMYYeHUs apo-
MaTHYECKUX AMHHOB.

IIpm\leHe}me AHHIIHEA

‘Eapmsqa'rme Bemecrsal
AHHTHH
JiexapcTBeHHHBe BeNlecTBa
/ \ (cymb(haHINaMUIHBIE
| InacTMaccs I l Dpenaparh)

b

| DoTopeaKTHBL |

AMHHOKHCHOTDBI

@ AMHHOKHCAOTE — 3TO NPOM3EQIHLIC YIIEBOAOPONOB, COAEP-
kamue amuporpynnnel (—NH,) n KapOoKcHIbHBIE IPYNOBI

0
- .
OH
O6uan dopmyna: (NH,),, R(COOH),, rae m u n 9auie Bcero

pasHel | wmm 2. TaxuM obpazoM, aMPHOKHCIOTDHI SBJIAIOTCS
COENMHEHNAMHE €O CMEITAHHBIMHA GYHKUHAMH.
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Kﬁaccudmxalmx
1. ITo wucay ynxyuoraabiux epynn:

NH2 m= 1
MOHOAMHHOMOHO- s
KApOOHOBBIE KHCIOTHT s
COOH n=1
; NH2 m=2
AWaMMHOMOHOKAp- o a NH
OOHOBbIE KHCIOThHI ~ co 6 ———
y NH, m=1
MOHOZMHHOIHKAp- -
OOHOBbBIE KHCIOTEI R\ cood
COCH n=2

2 [lo noaoxcenuro aMunozpynnel.

Y o /0
a-amuHokucnote, CH;—CH,—CH—C
HATpUMep: | N OH

b o //'O
B-amuuokuciors, CH;—CH—-CH,—C
HaTpuMep: | N OH

NH,

Yy B « A0
Y-aMUHOKUCIOTE, CH,—CH,—CH,—C
HanpuMep: ] ™ OH

NH,

OcTatky oxoyo 20 pasIUIHBIX O-aMHHOKHCIIOT BXOJAT B
coctab benkos (Taba. 51).
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Tabauua 31

Qopmyss! H RA3BAHMT HEKOTOPBIX (-2MHHOKHEAOT,
JOCTATKH KOTODLIX BXOJAT B COCTAR 0eaKoB

AMWHOKHCIOTEL HoMenknarypa
3AMECTHTENRHAS | pALMOHATbHAS ] TPUBMANEHAS
MonoamunokapGonosbie

O AMHHO3TAHOBAA |AMMHOYKcyc- |IUMpmH
CH;-C/ KHCI0TA HAA KMCIoTa | (FIHKOKOT)
1|\TH \OH (Gly)*
1
P 0 2-AMHHOIIpOIIA- |o-AMUHOIIPO- JATAaHWH
CH,~CH-C HOBAA KMCIIOTA  |(iMOHOBAs (Ala)*
1!\11-1 \OH KHCHI0Ta
2
0O 2-Amuno-3- O-AMHHO- Cepru
CH,CH-C”  |mwmpokennpo-  |B-rmmpoxcu- |(Ser)*
| ~ TIHOBAS KHCTIOTA | pnomionopas
OH NH, OH KHCI0TA
/0 2-AMHHO-3-Mep- |ot-AMUHO- ITucreun
CH,~CH-C KAnTOMpOMaHo-  (B-mepkanro- [(Cys)*
! | \OH Bas KMCI0Ta TIPOTIHOHOBAA
SH NH, KUCNIOTA
s O |2-Amuno- c-AMyHouzo- |Banyn
|CH,—CH-CH-C 3-MeTinGyra-  [pamepmamosasz |(VaD*
| “OH |HoBasxmenora  |uciora
CH, NH,
P O |2-Amuno- -AMHHO- Denunananug
CH,—CH-C 3-permnpo-  |B-chenmmpo- |{Phe)*
i i \OH TIaHOBad KMCHOT2 |pyoHoBas
© NH, KHCIOTA
4O |2-Amuno- o-AMito- | THposuH
CHI—CHac/\ 3-(n-raopoxen- |B-(n-tgpo-  [(Tyr)*
| I\IJH OH |berwn)-npora- jxcuderun)-
2 HOBAA KHUCAOTA | pporMoHoBas
0
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Oxorvanue mabauyns 51

AMHUHOKWCTOTEL HoMmenxmarypa
JAMECTHTENEHAS | PALWMOHATEHA | TpABHATBHAS
MoHoaMHHOAMKAPGOHOBbIE
o 0 AMUHODYTaH- AMHHOAHTAP- |ACNaparsHo-
N e en —CH—Cf IMOBas KHCIOTA |HAd KMCIOTa  {Bad KMCIIOTA
]
| N - (Asp)*
nd I
o o 2- AMHHONEHTAH- | (t- AMHIZO~ InyramuHopas
HOBad KUCNOTA
S Co(CHy,—CH i d A DIyTapoBad  |Kucnora
- N KHENoTa (Gluy*
NH, CH
Juamunomonoxapbonopas
o |2.6-Hwamuro-  |o, e-MuaMuso-{lmun
CH,—(CH,},—CH-C/ reKcaHopaA Kampowopaa | (Lys)*
N KUCIOTa KHCIO0TA
NH, NH, ©OH

* YenopHoe TpexOykeennoe ofo3HaueHue

AMHHOKHCIOTH OPraAHH3IMR

—

JamenrAMBIE

CHHTE3HpYIOTCS B OprasHaMe
YeJOBeKa, K HUM OTHOCATCA
TJHIIMH, ANaHWH, TIYTAMHAHO-
Basl KMCJIOTa, CepHH, acapa-
THHOBafA KWUCJI0Ta, THPO3HH,
TTUCTEUH.,

—

HesamMeRAMEIE

He cuHTe3MpYyIOTCA B Opra-
HH3ME YeJIOBEKa, [TOCTYIIaoT
¢ umeit. K HuM oTHOCATCA
BaJIUH, JIU3HH, beHUTATaHHH,

PuzngecEne cBoiicTea

AMMHOKHMCIIOTE — GeCIBETHBIE KPUCTAJUIMIECKHE Bellle-
CTBa, XOPOILIO PACTBOPSIOTCS B BOJE, TEMIIEPaTypa ILaBIeHHA
230—300°C, Muorue a-aMHHOKHCIOTH MMEIOT CAIKUiE BKYC.

Cnocom nonydeHna

Jns monydeHus o-aMHHOKHMCIIOT B TaGOPATOPHEIX YCJIOBHM-
X OOBIMHO MCIOAB3YIOT ABA CIEAYIOHUX crrocoba.
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1. Bzaumodeiicmeite O-2a102eHKAPOOHOBBIX KUCADM C U3-
Osimrxom ammuara. B xole 3THX peakuyi NPOUCXOINT 3aMe-
IMEHHE aTOMa TANOTEHA B TAIOreHKapOOHOBBIX KMCI0Tax (06 nx
moyieHuH oM. § 10.4) Ha amurorpynmy. Belneasommiics mpu
ITOM XAOPOBOROPOH, CBA3BIBASTCA H3OPITKOM aMMHAKa B X710~
pun aMMoHKRA. HanpuMep, anaHUH MOXHO ITOJIYYUATD IIpH B3a-
AMOLEHCTBHH ((-XIOPIIPOTIMOHOBOM KHMCIOTHE C aMMHAKOM:

CH,—CH—COOH + 2NH, — CH,—CH—COOH + NH,Cl

I |
Cl NH,

2. Tudpoausz Geaxoes. ITpy TMoponize Genxkor 00BIHO 0Opa-
3YIOTCS CNOXHBIE CMECH AMHHOKMCIIOT, OTHAKC C MOMOLLBIO
CIIEHHANBHBIX METOMOB M3 3THX CMeceil MOXHO BBLAENATDL OT-
JENBHBIE YHCTbIC AMHHOKHCIIOTEL

XuMHMueckue CBOMCTBA

H,N{-R+COOH|

-

OcCHOBHBIE CBOJICTBA KucnorHeie cBoiicTBa
(cmoiicTBa aMHHORB) (crolicTBa KapOOHOBBIX KHCIOT)

AmdoTtepHbie crolicTBa

1. Baaumooeiicmeue ¢ 0CHOBAHUAMU U ¢ KUCAOMAMU:
a) xax KkucnoTa (y4acTByeT KapOOKCHNbHAS Ipynna):

o
CH,—C?  +NaOH — CH—c”
| ~oH | NO—Na
NH, . NH,
TnuuuH ' TMUVMHAT HATPHA (COME)

+ H,0

0) KaK OCHOBaHHMe (y9acTBYET aMHHOTPYIIIa):

O
7

+

7 ar

cH~c? +(@)'cr —— | CH,—C

| “OH i “OH

Innumy ConaHOKUCIBIH IIHIMH (CONB)
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2. Bzaumodeiicmeue erympu Mosexyssl — o0pazoeaniie 6Hym-
Dennux coaeli:

a) MOHOAMMHOMOHOKAPOOHOBLIE KUCHOTH (HEeHTpanhHEe
KHNCIIOTR )

/C Ol COn™ COO

— i Tyt —
(OHOONAPHEIH HOH,

NH, \NHI‘/ h
WU UBATTEP-HOH)

Bonipie pacTBOphl MOHOAMHUHOMOHOKAPDOHOBEIX KUCIIOT
Hetitpaneas (pH = 7);

0) MOHOAMUHOIMKapOOHOBEIE KMCIOTRL (KHCIble aMHHOKHC-
JIQTBI):

NH,*

BHYTpeHHAA CONb

COOH coo™ C0o0
R’%COOH — Ré—COO_ = R<—coo‘, +H

NH, NH, ‘_/ NH3+

BonHble pacTBOPH MOHOAMIHONHUKAPOOHOBEIX KYCIOT HMe-
ot pH < 7 (kucnad cpena), Tak Kax B peayarrate 00pa3oBanus
BHYTPEHHHX CONEH 3TUX KUCJIOT B PACTBOPE HOABIACTCS H30bI-
TOK MOHOB Bogopona H';

B) IUAMHHOMOHOKapOOHOBbIE KUCIOTEL {OCHOBHEIE AMHHO-
KHCAOTBI):

COOH Ccoo™
R—-NH, = RINH, + H
\ -
00, o0~
H—vR—NHrJ@-OH =— R—-NH," + OH~
. NH3 NH3

BonHbie pACTBOPEI AMaMHHOMOHOKApGOHOBDIX KUCIOT MMeE-
10T pH > 7 (ienouHas cpena), TaK KaK B Pe3yNbTaTe 00pazoBa-
HMH BHYTPEHHMX COJIEH 3THX KHMCI/IOT B DACTBOPE NOABIASTCA
n3fLITOK THApOKCHA-Houos OH ™,
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3. Bzaumodeiicmsue amunoxuciom dpye ¢ dpyzom — o6paso-
saHue nenmudos.

o o .
R—CH- o4 b + R—~CH— =
H
NH, H}-N-H

——» R— CH—LC—-—NJ—CH—C{ + H,0
I L
‘NH,! _ H R,
Henmudnas ceasw (amudnan ceass)

JIBe aMITHOK¥CIOTHI 00PA3YIOT QHUNENTHA:

10
o
/ + CH —CH- 7 IS g rCoNaCH—
< 3 <OH —H;O | 2| l 1 E C’f
NH, H]-N—H NH,' HiCH,
l"nnum-r AJIal-lHH l"nﬁumlanannﬂ
WIK: ’ 0
,° v o0
CH,—CH— + CH,— CH —CH-I—C—N—l-CH —
3I < 2({OH"'HZO 3|| |l 2({
1
NH, I-H—N—H NH,! H!
AnauvH I Byaihagtics ANTAHHUITIRIHE

IlpH cocTaBreHMH Ha3BAHUS AMIENITHIA CHAYANA Ha3bIBa-
0T AMHMHOKHCIOTY, ¥ KOTOPO# B 06pa30BaHWH AMIENTUIA Yia-
ctayet rpyra —COOH. B TpuBuanbHOM Ha3BaHUH 3TOM KHC-
JIOTHI TIOCNTeNHSES OyKBa «H» 3aMeHsdeTcH 6YKBOH «I». 3aTeM
npubaBnAoT 6€3 H3IMEHEHUHA TPHUBHMANBHOe HA3BaHHME aAMHHO-
KHCJIOTHI, ¥ KOTOpOil B oﬁpasosaﬁnn JTUTIENTHAA YIACTBYET
rpynna —NH,.

Jod0it nuner T, KMeeT CBOGONHBIC AMHHEO- B KapOOKCHIIb-
HYIO IDYTITH H [F03TOMY MOXET B3aHMONeHCTRORATS €IlI¢ ¢ Ol-
HOM MOICKYJI0H aMUHOKNCAOTLE, 00pasyd TPHIIEHTHA; TAKHMM XKe
NyTeM OOAYYAIOT TCTPANCHTHAL W T. 1.
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-y

{0 CH,
l

I | O,
CH, C—N—CH—C/ + ©—CH2 CH—C \/’ Lo xar,

[ vl OH
NH; __H, @—N—H
}H;L-:Ma_ﬂaﬂm-[_ Penunananyy
0 -' o i
oo
— CH2—+C—N+CH+C—-N+CH-——C\ + H,0
I Y N I OH

NH, . H,CH, H,CH,
Imnnunananwihennaranuy @
O6mas dopMyIa NenTHIOB:

0 R
I 0
R—CH—{—C—N—CH,—c? -
| I “OH
NH, H

T¥enTHap

/\

Omaronentunsl [Tomnenrman

(comepKar O AeCATH {conepxart 6ojiee ZECATH
AMHWHOKHCAOTHLIX OCTaTKOB)  AMHHOKMCAOTHBIX OCTATKOB)

HekoTopble aMMHOKMCIOTH HOPMATIGHOTO CTPOSHUS IPAME-
HAOTCA JUTS TOYYCHIS CHHTETHYeCKMX TTONTUIeNTHIOB (TIOH-
AMHIHEIX BOJIOKOH).

TIpu moMMKOHAEHCALMH £-aMHUHOKATIPOHOBOMH KHCIOTH! 110-
Ay4aeTcs [IOAUMED KanpoH: .
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---%H—(Cﬂz)s- C{% %H‘—(CHQS"“C{(E@ I%I_l —(CHI)S—(“\/;)OE*

O'H 0 :II{ T|)
i I
—» —NH—(CH);—C—N—(CHp)s—C+N—(CHp)—C— + nH,0
r———————
CrpyxTypHOE
3BCHO

M3 xanponoBoil ¢cMOH MOJYYAIOT He TONBKO BOJIOKHA, HO
H I1aCTMACCOBRIE U3NENHS,

Bonpocet 341 xonmpoas

1. Yro Takoe aMUHEI?
2. Kak M0XHO KnaccubHIIMPOBATE aMUHBIT
3. Kaxue BHIE M30MEPHUM XapaKrepHEI i amMHHOB? IlpHeeau-
Te NPHMEPHI.
4. Kak 0b6bacHUTE, YTO ¥ MeTHNAMWHA Oonee BEIDAXEHE! OCHOB-
Hbi¢ CBOICTBA, YeM Y aMMHaka?
. B ueM cyIIHOCTD B3aWMHOIO BIHAHMS aTOMOB B MONEKYne
aunnHHa? HpuBeAHTe IOKA3ATENLCTRA,
. Kakoii cnoco® noayyeHnsa auuaMHA BH 3HaeTe?
. Yto Takoe AMHHOKHCIOTE?
. Kax MOXHO KaccHbUIHPOBATE AMHHOKHCHOTHI?
. Yto Takoe 3aMeHHMMEIE W He3aMeHHUMBIE AMUHOKHCIOTH?
IIpuBeauTe NpUMEpHL.
10. KakxiuMu cniocoGaM# IONYYal0T aMHHOKHCAOTHL B JlaﬁopaTop—
HEIX VCNOBHAX?
11. B kakux peakuuax mposusiaiorcs aMdoTepHble cBOHCTBR aMu-
Hokucnor? [IpHBeOUTE IPUMEDH.
12. Kak Gyayt zedcTBOBATE HA MHEMKATOD (JIAKMYC) PACTEOPLI
aNaHWHA, TH3KHHA, ACNAPATHHOBON KUCIOTH?
13. Y10 Takoe menrHaHas (AaMHAHAA) CBHA3L?
14. Uro Takoe AU-, TPH-, HONHIIENTHAR?
15. W3 xakoil aMHHOKXHCIOTH MOXKHO ITONy4aTh Kanpox?

D GO =~ N Lh

Bonpocut u 3adaun din camocmoameasnoi pabomut

1. Hanuuatre CTpyKTYpHEC GOPMYILI CACIYIOWNX aMHHOB:
a) 3-amuHorienTad; 6) 1,5-apaMuHONEeHTaH; B) 2,3-1MaMH-
HOBYTaH; T) TPUMETHIAMHH, 1) 3-aMuHO-4-MeTHITEKCAH;
€} METWINPOIKHIAMHUH,

2. Yxaxure, KaKMe W3 CIHENYIOWUX AMHHOB ABAAIOTCH: a) Iep-
BUUHLIMH; §) BTOPMYHBLIMY; B) TpeTwdHbIMKM, Hazosure 5TH
AMUHEL,
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CH,
a) CH;-—CHZ—IT’—CHZ—CHg; 6) CH;—TL—NH;,

CH,~CH, CH,
CH,

B) Cl-{}—(’Z—NH——CH]; r) CH,~CH~CH,—CH,—CH,—NH,;
l

CH, CH,

1) H,N—CH,—CH,—CH,—NH,.

. Hanumiute cTpyKTypHbie $OpMYIL BOCBMHM M30MepPHBIX aMI-

HoB, uMewowmx coctae C,H  N. Vkaxute THN 5THX aMRHOB
M Ha30BHTE HX.

- YKEDKHTC, KakKue M3 CIABIYIOLIMX COCnUHEHHE HABIAIOTCA aMH-

[
Hamu: (C,H;:N; H,N-—-C-NH,; C;H,—NH,; C;H,—NH,;
CH,—CO—NH,; CH,—NH-C,H,.

. CocraBbTe ypaBHeHHA peakllni M yKaxXUTe, KAKas 13 3THX pe-
aKuuii ABmseTeR peawiueit 3nnuna: Ca0 — CaC, — CH, —
- C.Hy — C;H;—NO, —» C,H,~NH, — 2,4,6-TpuipoMatu-
JIUH,

. MaccoBsle 1OH YIaepoja, a30Ta H BOLOpoIa B IEPBUTHOM
AMHHE COCTARISIIOT COOTReTCTBeHHO 38,7; 45,15 1 16,15%. On-
peaenvTe HoPMYNY AMHHA ¥ BEIMUCTUTE ETO MOIAPHYIO Maccy,

. Jdna HeATpanuzauuy 20 r BOTHOro pacTBopa METHIAMHHE H3-
pacxomosaHo 12,3 mu 0,1 M pacrsopa coasHoil kuciotsr. Ka-
KoBa Maccorast fons (B %) MeTH/IaMUHa B pacTBope?

. Tpu BoccTaHoRneHMu 92,25 r HHTPOGEH3ONA MOMYIHH 66 T
AHWIMHA [0 peak1ni 3MHRHA, Kakos Bexon (B %) npooykra
peakumu? ‘ :

. Yepes 6espoaHyio cMech DeH30a, aHHNMEA | deHosa Maccoil
50 r mponycTHiH XIOpoBoNopo. Beinapliuii pu 5ToM ocaJoK
sMaccoit 26 T ordiisTpoBany. MuNsTpat, 06paboTaHHLIA pa-
CTBOPOM €IKOTO HATpa, pasmesics Ha gsa cios. Haitgute
MACCOBYIO JOJIO coeIMHeHHR B cMecH, eclTH 00BheM BEpXHEro
cmos 17,7 M2, a morsocts 0,88 r/m. '

10, C gak#Mu W3 YXa3aHHbIX COSAMHEHHIT BCTYIIACT B PEaKIHIO
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11. Xak mexons ¥3 Metala nomyudrs anunmu? Hamupiure ypas-
HEHUA peaknuH.

12. HanmuninTe YpapHeHUA Peakuni B3auMoJeidcTBus anfaHuHA:
a) ¢ THAPOKCHIOM HatpHs; §) C THAPOKCHIOM AMMOHFNS; B) C
XITOPOBOAOPONHON KHCTOTOM.

13. HasoBuTe CneRyloniHe OUMENTHIEL
2} H,N—-CH—-CO—NH—-CH—COOH

i |
CH, CH,
6) H,N—CH—-CO—-NH—-CH,—COOH
I
CH,
B) HON—CH—CO—NH—CH—COOH

i |
CH 3 CH2

14. Hapmmpmre cTpyKTypHEe DopMynLl ¥ HAJOBHTE OUITENTTHILL,
KOTOpEIE MOIYT OBITH MOMYYEHH H2 CHENYICUIMX aMUHOKHC-
JIOT: a) MIMIKHEA B QeHUNanaHWHa; 6) ANaHMHA H BAJIUHA,
B) anaHUHAa ¥ aTaHHHA.

15. Cxoneko autpos 10%-ro pacrsopa NaOH (p = 1,1 kr/a) no-
TpebyeTca g HeHTPAAH3ALMKY AMHHOYKCYCHOR KUCIOTH,
MOAYYeHHOW U3 KapOuaa xansuua Maccoi 320 kr?

§ 11.2. Beaxn

@ Dbeaxd — 3T0 IpUApOIHBIE BHICOKOMONCKYISAPHLIE COeNHHEHNA
(OHonoAMeEpbl), CTPYETYPHYIO OCHOBY KOTOPHIX COCTABIAIOT
MOJANENTHARbIC e, NOCTPOSHHBIE H3 OCTATKOB (- AMHHO-

KHCJIOT.
/ \
ITpoTennn porenanpl
(pocTeie Genxu) - (cnoxHble HEnKH)

MaxkpoMOReKyIs COCTOAT MakpoMOneKyasl COTEePXAT

TOJNBKO W3 OCTATKOB (L-aMU- KPOME OCTATKOB (-aMHHO-

HOKUCHOT. KVYCIIOT IPYTHE IPYELL ATO-
MOB {OCTaTK¥ NOTHCAXapH-
HoR, 0-GochopHOH KHCITOTEHE,
KATHOHBI METAIIOB H T. 1.).
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Bce GefIKu sSIBARIOTCS NOMUITEIITHAAMM, HO He BCAKHIE [OIH-
menTHI sBiisieTcd 6enkoM. Kaxanlid 6e/loK HMEeT CBOE CIeLu-
drgeckoe (MHIUBUAYANEHOE M NOCTOSIHHOE) CTPOSHHE,

Crpoenne DeKOBBIX MOMECKYA

Pasngaor 4eTHpPEe YPOBHA CTPYKTYPHOM opranmnsaiy Gen-
KOBBIX MOJNEKY.

Tlepeuumaa cypykTypa GeJxa — 5TO YHCIO B HOCTEN0BATE b~
HOCTE AMUHOKHCHOTHBIX OCTATKOB B TIOIHTIEIITHIHOM LEITH.
(TTomunenTUAHYIO TEOPHIO CTPOCHMS GEJIKOB IPEITOXIT HEMEL -
KHit xuMuK B, ®uuiep B Hauane XX B.).

B opranusme venobeka ceitre 10000 pasmuynsix Genkos,
BCC OHM MOCTPOEHBI U3 OUHMX H TeX ke 20 o-aMHHOKHCIOT
(tbopMy/IH HEKOTOPBIX W3 HUX IPUBEAEHS! B TaG1. 51), KOTOphIe
COCAMHEHEI MeXTY cOB0H NenTUAHLIMY cBa3aAMY. YKeao ocTar-
KOB aMHHOKHCJIOT B MONEKyNax 6e11KoB BapsapyeT oT 50 ao 10°.
TloTeHnMansHO BOSMOXKHOE THCIO GeIIKOB ¢ padIMIHON TepRrY-
HOH CTPYKTYPO# IIPaKTHUECKK He OTpaHHYeHO.

PparmeHT nolJmnenTmLHoﬁ UEemH:

i ' ' 1
1 1 1 ) ¥
i
: o, [R ! o+ R, |
! I ' e )
' H _|C! |C  H cC, C ;
CLE YOS AN L BN
1 N iN | H N N H
v/ N ') c V"N c’
. | 'H Ly | 'H Lo
'R, ! 0O, R 0 1
1 1 ] 1
TMenmvanas AMHHOKHCIOTHBIN OCTATOK ~ CTPYKTYp-
CBA3B HO€ 3BEHO NOJANIIENITHIAR

R, Ry, Ry, R, — paguxans o-aMHHOKHCIOT

Oy u3 nepBhIx 6eNKOB, epBUYHAA CTPYKTYPA KOTOPOro
6plia yetaHoBacHA B 1954 T, — ropMoH HMHCYIMH (peryivpyer
COZIePXKaHKE Caxapa B KPOBU), €TO MOJIEKYa COCTOHT U3 IBYX
IMONMUIIENI THAHEBIX Leleii, KOTOPHIE CBA3AHK IPYT C APYTOM (B
OBHOI 1ieTM 21 aMMHOKUCIOTHBI OCTATOX, B ApyToii — 30),
M, (uacynuxa) = 5700.

704



Prc. 32. Crpoeare MoneKynn Henka pubonyneasbt

Jpyroi Genok — ¢epMent pubonyrieasa — cocTout us 124
aMITHOKHMCJIOTHBIX OCTATKOB ¥ UMeeT M, = 15000 (puc. 32).

Benok xposu — remortodus — umeer M, =~ 68000.

Benxu HEKOTOPRIX BHPYCOB HMCIOT M, Ro 50 MIH,

OTHOCHTEeNbHAA MONEKYIAPHAsA Macca OCIIKOB H3IMEHASTCH
B UIHPOKHX ApexeIax: OT 5 ThIC. 10 JeCATKOB MUJUTHOHOB.

Bropudanas cTpykTypa 6eaxa (st 6ONBIINHCTBA BEKOB) —
3TO ¢-CTIMpans, KOTOpasd ObpasyeTCHd B pe3yasTaTe CKpyInBa-
HUA HOTHOENTHAHON Leny 3a C4eT BOHLOPOAHEIX CBA3eH MeXTY
TPYIIAMUA: —ﬁ- H —I\|I— (puc. 33).

H

Teopetnuecku sece —CO— U —NH— rpynmnsl MoryT y4a-
CTBOBATEk B OOPA30BAHKH BOAODOJHBIX CBS3eH, I03TOMY BTOpHY-
Hast CTPYKTYPA OYeHDL ¢TaluibHa.

B ogHOM BHTKe criMpani 00EYHO comepxkuTes 3,6 aMuHo-
KUCIIOTHOTO OCTaTKAa.

BropuyHas cTpPyKTypa ObUIA YCTAHOBJIEHA aMEPHKAHCKHM
xumukom JI. ITornarom B 1951 &

CyiectByroT 6enKy, MMeOWe Apyrie THIb BTOPUYHON
CTPYKTYpBI.

CTPYKTYpA Geaka — IIpOCTpaHCTBCHHAS KOHGH-

I'ypauMs CIIApain. :

23, Xummn : 705



Puc. 33. Bropnaras cTpyxrypa Gen-
) /C 9 N Ry KOBOii MOJEKYAL (TOYKAMH DOKa3a-
: C HEI Bofiopoanbe cBa3m; R, Ry, R, A
~ G N \ T. A. — Pa/MKANH AMHHOKHCIOTHbIX
04 2 A0 R . 2L OCTATKOB)

/,G : e
a:-h Ru/ C/N’ Puc. 34. Tperuunas cTpykry-
N— ,5" N pa Genkoroil MOTeKymb {«rio-
a Ry Gyna»)

¥ 60TBUIMHCTBA OENKOB IIMTHITENTHAALIE 1S CBEPHYTH
0COGHIM 06Pa30M B «KiIyG0K» — KOMIIAKTHYHO «IJI0GYIY» (pHc.
34). D1a cTPYKTYpa NOLASPXHBaeTCA 34 cHeT rEapohoOHBIX
B3aMMOIENCTBHIA, a TAKXKe BOTOPOAHBIX, HACYIBBHIHEIX, HOH-
HBIX ¥ IDYTHX CBA3CH.

B KonM4ecTBeHHOM OTHOLIEHMH Haubolee BaXHbl MRApO-
¢obHBIe (OT rpey. eudpo — Boma, goloc — CTpax) BIaHMOAEH-
c1euna. BEjioK B BOAHOM PacTBOPE CBEPTLIBACTCH TaKuM 00pa-
30M, 4TO0b! ero THAPOGOBHBIE (BOMOOTTANKMBAIOTIHE) BOKORBIE
el OBUIY BHYTPU MOJIEKYILI, 4 TUAPOQUIbHLIE (PACTBOPK-
MBIE} — IOBEPHYTH HADYXY.

B pesyasrare B3auMOAeHCTBHS MEXJTY PAa3TUIHBIMH DYHK-
IMOHAABHBIMH TPYITAMH [TOMMIIENTUAHOM 1eNY 00pazyioTes
JHCYALPHIHbIE MOCTHKH { —S—S--), B CO3TaHUH KOTOPEIX y4a-
CTBYIOT aTOMEL CePhl CEPYCOIepKallluX aMAHOKMCNOT (HalmpH-
Mep, IUCTeHHA); conepbie MocTuxl (NH,"COQO™) — nonyyaior-
¢ TIpH B3aUMOJIEHCTBHH KapOOKCHIBHBIX H aMHHOTPYIIN

(KOHHAA CBHA3DY, cnommatbﬂpme MoeTHRH {—O—C z } —pe-
3YIETAT B3apMOmelcTBHA KapGOKCUNBHEIX H rmxpoxcnnbnmx
TPYTI,
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{ CyliiecTBYIOT OCJIKH, Y KOTO-
I PBIX TPETHYHAY CTPYKTYPA [10-
! 9T MY COBCEM HE BHIDAKeHA.
| YeTBepTHUHAA CTPYKTYpP2
] Deaxa — crocob COBMeCTHOM
{ VKJAOKM HeCKOMBKUX ITOJIH-
______ —F— 2. — —Z TIENTHEHBIX Lienei; obpazyio-
. IIMecd CTPYKTYPEL HA3BIBAIOTCH
accoiaraMu (puc. 35).
HanpuMep, remornoous (Ge-
JIOK KPOBH) — 3TO CIOXKHBIIH O¢-
JIOK, MAKPOMOIIEKYJIa KOTOpOTO
COCTOMT M3 HETHIPEX NOJHICI-
THIHBIX 1ieneit (rnobyn), coemu-
HEeHHBIX ¢ YeThIpEMI TEMaMH —
HeBGeTKOBEIMH 0BPa30BaHMAMII,
KOTOpble B NPpUIAAIOT KPOBH
KpPacHBIA BeT. B KAXIOM TeMe COaepXRUTCI OJUH aTOM IBYX-
BallgHTHOYO XeNe3d, KOTOPKI MOXeT HETIPOYHO CBA3LIBATE OJHY
MOJIEKYJly KHCIopona. B peaynerare TaKoro CBs3bIBaHUs o6pa-
3YeTCH OKCHIeMOITIOOHH, OXHA MOJIEKYIA KOTOPOTo NEPEHOCHT
K TKaHSM YeTbipe MOJIEKY LI KHCIOPOAA.
M3 TKaHel reMoITOOKH BHIHOCHT YTTICKKCALIHA Ta3, MOJEKY-
JIbl KOTOPOTO TIPHCOCTUHAKTCA K aMHHOTPYIINAM, coIepXa-
HHMCA B IIONHITETITUIHBIX LETISX.,

Puc. 35. Yersepruunas cTPyKTYpa
Genka (acconuat, 06pa3oRAHHbINA Te-
THIPbMA DONHNSOTHIHMMY DENAMH)

(PuzAdecKne cBoiicTBa

CroiicTBa OeIKOB TaK Xe pasHOeeCPaIHE!, KaK B (PYHKIHH,
KOTOPHIE OHH BBINOAKAIT. OZHM OeNIKA paCTBOPAIOTCA B BOIE;
00pasys, Kak NPaBHIO, KOICHIHEE PACTBODPEL (HaNpuUMep,
Benox gifua); Apyrve pacTBOPSIOTCA B Pa3daBlIeHHBIX PacTBO-
pax conel; TpeTsMu HepaCTBopHMM {Hanpumep, GeIKM TOKPOB-
HBIX TxaHeM)

XuMHIeCKHE CBOIICTEA

B pagpkanax aMHHOKUCTOTHLIX OCTATKOB (eNKY COAepXKaT
pasmnyHbe QYHKIHMOHAABHEIE TPYINLI, KOTOPHIE CITOCOOHEI
BCTYIATE BO MHOTHE peakUUU. BeaKu BCTYMIAIOT B peakiyd
OKMCNCHUSA-BOCCTAHOBJICHNS, 3TepUOHKalliM, ANIKKIMPOBa-
HHS, HUTPOBaHMs, MOTYT OGPa30BEIBATE COMH KakK ¢ KHCIIOTA-
MH, TaK ¥ ¢ OCHOBaHUSMH (Genkn amdoTepHEI).
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1. Tudponus benrcoe:

HY r H,
Bemxn + H,O0 ——— ITommnenmuas + H,O ———
H+ t H+ -
—>Omaronentumu -+ H,0 ———),Illmenmm + H,;0 ———*)
=> ((-AMHHOKHCJIOTH

2. Ocaxcoernue beakos:

a) obpaTHMoe (BBICATIHBAHUE):

cnupy, comm Na*, K*, WH,*
Benox P e » Ocanox

B pacTeope % w0 Bentka

6) Heoﬁpa'mmoe (Heoﬁpammaﬂ IeHATYpalHs):

© Benox ¢ g3Me~
COMH TSDKENBIX META/IOB, esouH, MU yennolt BTopHY-

Benox
B PACTBOPE  KMCIOTHI, Y@-jyuu, 1°, y-nyeu M HOM W TpeTHy-
Hoil cTpyRTYPOit

Hanpumep, ans0yMUH — SUYHBINA 60K — MpH TeMnepa-
Type 60—70° 0caXnaeTca U3 PacTrOPa (CBEPTHIBACTCA), TEPAS
CIIOCODHOCTE PACTBOPATLCS B BOME.

CxeMa npolriecca feHaTyparuy HeJIka moxKasaHa Ha pHc. 36.

Puc. 36. Cxema npoliecca aeHaTypanue Genga
(paspymenne TPeTHRCI # BTOPHINOH CTPYKTYP GenKOBRIX MOJIEKYN)

3. Haemuwie (Kavecmeennnie) peaxyut Ha beixu!

a) KCZHTONPOTEeHHOBAs peakuua (Ha OCTATKU AMHHOKHC-
JIOT, coAepXaImuX GeH30JIbHbIE KONbHA):

Benox + HNO, (xoH1.) — XKenroe okpalisaHue
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H o ' - H 4]
] l | i

—N—-CH-C— —N—?H—Cﬂ
' -
CH2 CHZ
+ HNO,(xoH1, —_— ©
(koK) —
Ocratox deHun- KO,
aNaHMHA (KenTH uBeT)

G) OuypeToBad peakiuA (Ha NENTHIHHE CBA3M):
Benok + CuSO, + NaOH — fpko-puoneropoe
(Hacem.)  (XoHIl)  OKpalllMBaHHE

~N .
c=0" 4 e + | s C=0 N
I Cu .0=C _H20 / l

( |
N{E_HOf N N RN

B) HMCTCHMHOBAsA peaklKs (Ha OCTAPKH aMHHOKHCIIOT, COLep-
XKAIUX Cepy):
Benok + NaOH -+ Pb(CH,COO), — YepHoe oxpalmBaHue
Auerar cpunua {II)

Ipespamenns GenkoB B opravuzmMe

DepmeHTHE DepMenTHI
o Aoioxcions |

(Kemynox} ( Kuimeynux}
DepMeHTH, SHeprus +QOy
(xnevku)
3 ¥
Benikn opraquaMa CO,, NH,, H,0
DHeprus

Benku apaaioTca OCHOBOM BCETO XUBOIO Ha 3eMITe M BBINOI-
HAIOT B OPraHM3Max MHoroodpasusie GyHKIIUM.
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DyHKINY GeNKOB B OpraHH3Me

1. Mlnactigeckas |CrpourensHEli Mate- JHampumep, Kosutares,

AT KITETKH MeMmOpaHHbIe DemkH

2. TpancnioprHas |TlepeHocAT pasmy- HarnpuMep, reMorio6iy
Hble BEIHECTBA (neperoc O, u CO;,)

3. 3amuTHas O6esppexnparor uyxe-| Hanpumep, y-raobymuH
POAHBLI¢ BEIECTBA CBIBODOTKH KDOBH

4, BuepreTiyeckad | Caabxaror opranuaM  [[lpw pacmeniermmy 1 v
IHeprHei benka ocpoboxmaerca 17,6

KK SHEPrHUK

5. Karantuyeckas | YekopstoT nporekaHue | Bee depMerTH MO cBOei X11-
XUMHYECKHX PeakiMil |MIYecKOi pHpoe ABIIIOT-
B OPraHU3Me ca benkamu, Hanpumep,
prboHviUTeasa

6. CoxparurensHas | BeinonHser pee pumbt | Hanpusep, Muosus
NBHKeHWH, K KOTOpHIM | {00k MBILILY)

¢TIOCOOHE! KIETKH
¥ OpTAHMIMBL

7. PerynatopHas  |Peryaupylor I'OpMOHEL, HATIPHUMED,
0OMeHHBIE IPOLIECCH  JMHCYTAH {00MER IITHKO3E

CyuiecTBy1oT ONKH, BRINIOARAOMIKE cneltidndeckue GyH-
KIIMH, HAIIPHUMED PelLeNTopHbIe, — 0DeCIeYNBalOT Iepeaauyy
HMOYALCOB MEKIY HEPBHEIMM KICTKAMU 1 Ip.

benku — HeobxomuMas cOCTABHAA YaCThk MHIIM MEI0OBEKa,
OTCYTCTRBME MW HEOCTATOK VX B IIWINE MOXKET BHI3BATH CePhb-
e3Hble 3a60MeBaHus.

Bonpocot das konmpoas

. Yro Takoe OGenku?

. B uem oTnnYHE TPOTEMHOB OT Npoteraos?

. YUro HasmIBaeTCA MEPBUYHON CTPYKTYPOIH GeNKOBLIX MOMeKyI?

.. Kakyo ponb MrpaleT BOAODOLHBIE CBA3H B CTPOEHHY DeNKo-
BBIX MOJIEKYN?

5. YUrto HasuIBaeTCAd TPETHYHON CTPYKTYPOH OENKOBBIX MOIEKYN
# 33 CUYET KaKWX CBS3e# OHA MOANepXWMBaeTCH?

. Yro Takoe 4eTBepTHYHAaA CTpyKTypa Oenka? OOpacHHUTe Ha
ADUMEPEe MONEKYALI TeMOTNOGHHA.

. Onumure GuUsHIeCKHe W XUMHYECKHe cBOicTBa GeJIKOB.

. Ht0 Takoe meHaTyparma Genka? Jem oHa MOXET OBITEH BBEI3BaHa?

. OxapaxrepusyidTe GyHRUME OelIKOB B OpraHu3Me.
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Bonpocst u sudanu dan camMocmosmensnoil pabomot

1. Kakue BeniecTsa o6pa3yioTcs B PE3YABTATE IMOposinsa Gen-
KOB B OPTaHHM3Me H Ha 4TO OHH DAacXOAyITCcsI?

. Kax nokazate Hatugue GeNKOR B MUINEBHIX MPOXZYKTax?

. Ilpn rupponuse 6enxa OnUT mOAYYEH anaHMH Maccoit 222,51
BriuncimuTe Maccy B3sToro Geika, cumras, YTO OH IpeICTaB-
it coO0H TTONHMED IMHUHAANIAHWHA,

. YeM MOXHO OGBICHHTE aMPOTEPHOCTE DETKOBRIX MONEKYR?

. Hcxoaa w3 Toro, YTO TIOMHOEITHE COOSPRHT OCTATKH aMH-
HOKHCJIOT: 2CNIaparMHOBOM KUCNIOTH, dheHUIaNaAHMHA U HHC-
TelHa, NPpUBEIHTe MPUMePH XUMHYECKUX peaKInil, CBOMH-
CTBEHHBIX 3TOMY TIONHIISIITHIY.

“w b

TN

§ 11.3. ITonaTHe © reTepONHKIHYECKHX COCXHHEHHAX

@ lercponmxnuaeckumMn (rpeq. heferos — pasHbiii) Ha3LBalOT
oprasmiecKHe COCHHHCHHS, COEPIKAIIHE B MUK/ HE TOJbKO
aTOMBI YTICPOAA, HO M ATOMB Jpyrwx dMeMeRToB (N, O, S n
Ap.), KOTOpbIE B 3TOM Cy4ae HAMBAITCA TETEPOATOMAMH.

B uuxsie MOTYT OBITB OfHH, IBA ¥ DOJee reTePOATOMOB. |

TeTepolMxIMYECKHE COSTHHEHNS OOBIMHO KIaccHOHLIPY-
10T N0 pasMepy HMKNa. Haubonee yCcTONYHMBLIMA ABIAIOTCA
HATH- # [HECTHWICHHBIE TeTePOLMKILL

ITpocreiinine nATHYIeHHbIE TETEPONMKIIL ¢ OTHHM retepo-~
atoMoM — chypan, muoden u nuppoi;

H
DypaH Tuodex Iwppon

OTH reTepoLMKIB UMEIOT IUIOCKOE CTPOEHHE H €IHHYI)
T-CHCTeMY H3 [UECTH EKTPOHOB {10 OFHOMY OT YeThIpEX aTo-
MOB YIJIEPOXRa M flapa 3/eKTPOHOB — OT aTOMa KHCIopoaa, Cepal
WJIH a30Ta). B 3T0M MpOABNSIETCA CXOACTBO JAHHBIX COSIMHC-
HH ¢ OCH30JIOM: NAMUYACHHbIE 2eMEPOYLKAL 001adaiont apoma-
muMecKuM XapaKmepom U CKIOHHDI K peaklUAM 3aMeIlleHUs.
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Hecxonpko 6onee moapo6HO paccMOTPUM CBOJCTBA MHPPO-
nxa. OH npegcrapinger co60il OECUBETHYIO XUIKOCTD ¢ f KHIL
130°C, mnoxo pacTBOPUMYIO B BOJE, ¢ XapAKTEPHBIM 3artAX0M.

TTo cBoeMY XMMHYECKOMY XapaxTepy HUDPOR RGAREMCA GM~
domeprbim coedunenvem. Hamune HenomeneHHOM IEKTPOH=-
HOH I1aph! ¥ 4TOMA a30Ta 00YCIOBIIHBAET OCHOBHDBIE CBOMCTBA
TIHpPpOIa, OXHAKO OHH OYE€HD OcTabieHb! BCISICTBHE YIYaCTHA
9TOil Mapsl B 00pa30BaHKUM A-3€KTPOHHO! CHCTEMEI KOJIbLA.
[oatomy mtppon He 06pa3yeT YCTORYMBLIX COJIe ¢ KUCNIOTa-

‘M. KHcnoTHbe cBOMCTRA MHPPONA TaKXKe BEIPAKCHB! OYEHE
¢nabo, oHH NPOABASIOTCA, B YACTHOCTH, TIPU BIaUMOACHCTBHK
CO UEeTOUYHBIMI METAJUIAMH, HATIPUMED:

2@ + 2K — 2@ + H,T
| |

H K
TTnppon-ganmit

-

IIpouseoOHEBIE NUPPOIa ABITAIOTCH GUOTOTHYECKH BAKHbI-
MM IPHPOTHEIME coelMHeHHsIMH. K HUM OTHOCSTCH KpacsiljHe
BEHIECTBA XHWBOTHOTO M PACTHTENILHOTO MPOMCXOXIEHHA —
nopupuns. Tlopthupus KpoBu — 2em, IOpOUPHH PACTEHNA —
xaopohiian, ROPOUPUE XenumM — Gusupydun. B OCHOBe BeeX
NopPHUPHHOB EKHT CHCTEMA, COCTOSIIAA M3 YETHIPEX TTHPPOIE-
HBIX A0ep. B reMe XpoBY 3TH AI1pa CBA3aHBI ATOMOM XeJIe3a, B
X10podpHiUIe — ATOMOM Marsus.

W3 mecTHIIEHALIX e TEPOIUKNOB HaUOOBIIee 3Ha-

YeHHe HMeeT hupudun: 6eCLBETHAS KHIKOCTE ¢ { KHII, @
115°C, obnagalolias CHNBHEIM M HEMPHUATHBIM 3ania- N
xom. TTmpuayin, kax w Genzon, imeeT obiee f-3eKT- -
pOHHOE 00JAKO M3 IIECTH 3JMEeKTPoHOB. OOHAKO €ro
apoMaTHUYECKHE CROMCTBA BRIPAXKEHE! cl1abee, 4eM y BeHsona,
yT10 OGBICHACTCH MEHEE PARHOMEPHEIM pacripe/leIEHHeM 1eK-
TPOHHOM IIOTHOCTH B KONBIE (BIMSIHKE DIEKTPOOTPHIIATE b=
HOTO aTOMa 430Ta).

HenoneneHHasa >J1eKTPOHHAS [1apa aToMa a30Ta B MOJieKyTe
nupuIyHa (B OTITHYHE OT NMPPONa) He Y4acTByeT B 00pasoBa-
HHH €MAHON A-3]1CKTPOHHOH CUCTEMEI, TIOITOMY RUPUOuH NPo-
Aeagem QoCmamouHO gbipANCEHHbBIE OCHOBHBIE CEOICMEa T JIETKO
obpasyer CoH ¢ KUCIOTaMH, HaNpUMep:
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P &+ &— F
@+H—C]—+ @ cr

B | |
H || Xmopun

TMTHPHINHHA
TIposBNAsA OCHOBHEIC CBOKCTBA, THPHINH K €TI0 TOMOJIOTH
H3BECTHEI MOJ, OBIMUM Ha3BAHUEM RUPUOUHOGHIE OCHOGAHUA.
TIpeacTaBUTEIEM NATHAICHHKX I'eTEPOLMKIIOB C BYMS IeTe~
POATOMAMH SRISETCA UMUOA304:

NHPUAWHOBEIH aToM a30Ta

NHPPONBHBIR ATOM a30Ta

ArtoMm N(1) B MoNekyne HMHAA30/a TIO CBOEMY XapakTepy
SIBJISIETCSL NUPPOABHLIM QMOMOM a30md, TaK KaK €TI0 HelloIeIeH-
Had [1apa 3/IeKTPOHOB YYACTBYET B 00pa30BAHUM apoMaTiec-
KON 7T-CHCTEMBI; 3TOT aTOM OOYCJIOBIHBACT CAQGOKHCAOMHbE
ceoiicmea umuaasona. AtoM N(3) sBndeTcsa nupuduHossM amo-
MOM g30ma, TaK KaK €70 HEMOAENCHHAA [1apa ¢B0oG0IHa; 32 CUeT
TOTO ATOMa HMHIA30J TIPOSIBIISIET cAab00CHoeH e ceoticmea. Ta-
KM 06pazoM, HMHIA30M NPeACTanIgeT coboi THINHYHO aMpo-
mepnoe coeoOuNerue.

MHorue NpoH3sBOIHBIe HMHAA30Ma BCTPEYalOTCA B IIPHPONE
H IMeIOT GosiblIoe OHOoNorMyecKoe 3HadeHie. Cpeld HUX 0co-
60 clenyer OTMETHTD AMHUHOKMCIOTY MHCTHIME W NPOOYKT €€
HAexapbokcunuposarug (oriennenus CO,) — THCTAMEH:

_y—CHz——CH—COOH _>—CH2 CH,—NH,

H NH2 Tucruouu TiucrtamMus

C ApYTHMM reTe pOLIMEKIHIECKHMU a30THCTBIMH OCHOBAHM~
AMH BB MO3HAKOMHUTECH IPK H3ydeHKH § 11.4,
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Bonpocst dan xonmpoaa

. Kax#e coemnHeHN HAIBIBAIOTCHA TeTEPOLMKITHIECKHMM?

. ATOMEI KaKuX 3JIeMEHTOB Haubosiee YacTo BXOIST B COCTaB
TETEPOUMHKIOR?

. HazoBHTe mpocreiiiune TATHYWICHHEIE TETEPOLHKIN,

. [Touemy nATHUNEHHEBIE TeTEPOLUKITE 06NaAa0T apOMaTHYEC-
KHMM XapaxkTtepoM?

. Noyemy nuppon aeageTca amGoTepHEIM coeauHeRHeM?

. Kakue GHoMOrHuecKH BaXHbIE IPHMPONHBIE COCIMHEHNE IB-
JISII0TCA MPOU3BONHEIMHE NUppona?

. Houemy nupnaun oOnaxaer fonee BEIPAXECHHEIMHA OCHOBHEI-
MH CBOHCTBAMHM B CPaBHEHMH C TTHPPOJIOM?

8. HazoBure nSTHWIEHHBIH TeTEPOLUMKT C ABYMS IeTepoaToMa-
MH, YeM OTAMYAIOTCA 3TH TeTepPOaTOMB! M KaKHe CBOMHCTBA
JaHHOTO reTePOHHIUIAMECKOrO CoeTHHeHH OHH O0YCIOBIK-
BAIOT?

9. Kakiie GHONOrmyecKy BaKHElE NPHPONHLIE COSIMHEHHS IB-

RHIOTCA [IPOU3PONHEIMH HMHEa3ona?

|

~X &\ L oSt

§ 11.4. Hyxknennossie KNCH0OTHI

® HyxienHoBbE KUCAOTH — HPHPOHBIE BHICOKOMOJICKYIAPHbIE
coeauBeHnA (OHOMOANMEPHE), MAKPOMOJIEKYAM KOTOPHIX CO~
CTOAT H3 MOHOHYKIICOTAROB.

TakuM 06pa3oM, HYKIEHHOBLIC KHCIIOTH ABIAIOTCS YO
HYRKJICOTHIAMH,

HykneHHOBLE KKCNOTH BIepBble OBIIH OOHApYXEHH B
1868 r mBeiuapckuM xuMHKOM @, MuriepoM B KIETOTHOM
sape, 9eM A 00BACHACTCA HX Ha3BaHKe (JIaT. nucleus — S0po).

OTHOCHTERbHAA MOJIeKYISIpHAS Macca HYKJIEHHOBBIX KHC-
JIOT BapsUpyeTCd OT 10* mo 10",

TIponykTaMK TIONHOTO THIPOTH3a HYKICHHOBRIX KHCIOT
SBJISTIOTCS 2EMEPOUHICAUYECKIE A30MUCMBIE OCHOBAHUA, Yeneso-
Oot (pubosa unu desoxcupubosa) u ochopran xucsoma. Crego-
BaTENbHO, OCTATKH 3THX COSTHUHEHH ABIAIOTCA CTPYKTYPHEI-
MH KOMITOHEHTAMH HYKJIeMHOBBIX KUCIOT.
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@pameﬂ'r NOJMHHYK/ICOTHIA

Ocrarox | | Ocratok Octatok || Ocratox Octarox |_| Ocratok
yraeBona op-:oq:oc—_:_ yraesona | |oprogoc | |yrnesona| joprodoc
thopHoit | doproit \ dopHoit
KHCIIOTHL | KUCITOTH | KHCNOTEl
1 I
I -1
OcTarok 1 | OcTarox 1} OcraTox
reTepoHmrK- 1 | rereponmk- 1| reTeporMK-
JIHYECKOTO 1 | TH4ecKoro 1| AUYECKOTO
A30THCTOIO : A30TUCTOTO : A30THCTOrO
OCHOBAHHSA , | ocHoBanus | ocHOBaH s
S [}

CTpyKTypHOE 3B€HO ITONH-
HYKIEOTHIA — OCTATOK
MOHOHYKAECOTHAA (COCTOMT U3
TPEX KOMIIOHCHTOR)

KoMnoHeHTH MOHOHYKJICOTHROB
1. Iemepouurnuveckue azomucmoie 0CHO8GHUA

PaccMOTPUM reTepOlHKAMYeCKHE a30TUCTBIE OCHOBAHMSI,
KOTOpLIE BXOAAT B COCTAB HYKJIEOTHIOB.

IHpuMHIHBOBEIE OCHOBAHNA — TIPOM3BOAHLIE HUpUMUOU-
HQ — IeCTHYJIEHHOTO TeTEPONHKIIA, COmepXallero 2 atroMa
azoTa. IS THPHMUIMHOBRIX OCHOBAHHHA, COMEPXAIIX B MO-
nexkyaax OH-rpynmnsl, XapakTepHa KeTO-eHORLHAA (JaKTaM-
JNAKTHMHAA) TAYTOMEpHA, CBA3aHHAsA ¢ MUTpalliel MpOTOHA
MEXIIY aTOMaMM 330Ta ¥ Kucaopona. EHoTeHEIE opMel conep-
AT THIPOKCcHNbHbIE Tpyimnbsl — OH ¥ IBOiTHLIE CBA3H Y OI-
HHMX H TeX Xe aTOMOB yIJlepoAa B LHKIe NupHMuAuHa. Kero-
(QOPMBI COIEPXKAT ATOMBI KHCIOPOIA, CBA3AHHbBIE IBOMHOMN
CBA3BIO C ATOMAaMH YIJIepola B IHKJIEe NUpUMKBIHHA. B cocras
HYKJAEMHOBBIX KHCJIOT HMPUMHIHHOBbIE OCHOBAHMS BXOIAT B
xeTo-hopmax.,
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OH O
N HN
1) ==L
HO ) 1\,1
Ypauun (¥) g
(2,4-TUTHIPOKCHITHPDHMHARHY

QH s
H, '

cCH

VAVERN
3

N/I
P
N HO " N

HN CH,
— 1]
o’ N
|
Temun (T) H

Tlupmum \ (2,4-IMIrHAPOKCH-5 -METHITHPUMHANH)

NH, NH,
N# | 3 > N# ]
1
HOkN OJ\N

I
Llurozuu (IT) H
(2-runpokcit-4-aMUHOITHPHMHIHH)

Enonenvie Qopmot Kemo-hopmut
(raxmumubie (oxcoO-opmbi,
gopmst) AGKmMamHse Hopme)

HypuroBbie 0CHOBARHA — IIPOM3BOIHBIE HYPUKRA, KOTOPBIIX
npeacTasiser coGoi KOHIEHCHPOBAHHBIH TeTePOLHK, COCTO-
ALTMA U3 IHKIIA MTHPHMMUAMHA ¥ LIMKIa MMUIA3001a;

NH2
Va

N

Nlj\/lf 9\> Allennu (A)

6-aMHHOTTYPHHE

N O /' N ¢ yPHH)
ACZ . $CH OH

N7 SNH \ NAN-N '
I \> Tyauun (I
HZN)*N lg\IH (2-amuno-6-runpo-

Mypyn KCHITYpHH)

CH N
7

ryaHHH B COCTaB HYKJICHHOBBIX KHCJIOT BXOOUT B faKTaM-

HOI1 (T. €. OKCO- WIH KeT0-) ¢hopMme: 0
N
JN
H,N N° NH
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2. Yenesoouwe xomnonenmuot

VIIeBoAbl, BXONSILIME B COCTAB HYKACOTHIOB, Comepxar 5
aToMOB yTiiepoda (nexTo3sl). 3to f§-pubosa C;H 05 1 B-ne3ok-
cupubosa C;H 0, B unxnuyeckoii popme:

Noayauemanshsit B-Hesoxcupubosa conep-

s
-CHy04 eudpoxcun XKHT B MOJIEKYJIE Ha OfMH aTOM
% R ’ KMCJIOPOIIA MEHBIIIE, YeM [-pH-
s 2 X=H — B gesokcu- 003a.
H H pﬂﬁose,
mox =0H — B pubose

3. Opmodpocghoprasn Kucaoma OH

HyknenHosble KHCIOTH ABIAIOTCA MHOTOOC- |
HOBHBIMH KHCIIOTAMH, OTOMY 9T0 B MX Monekyinax HO—P=0
conepXarcd 0CTaTKH opTodhocdOPHOH KUCIOTHI OH
H,PO,.

Cxema o0pa3oBanus NOTHAYKISOTHIA

. @ Kaﬁﬁencauus
+
fudpanus :I C il
Vrneson, Aso'mc-roe Hyxkneosug
OCHOBaAHUC

Hanpumep: ' NH,

*I>

A
¥ NN
+ . | 9 > B
N li’

H He ]
- 8AUKO3UGHAA
H W™ cbaan
OH OH
PuGosa Anexun (A) AneHo3nH

Hygneosuasl — 9T0 IByXKOMITOHEHTHBIE CUCTEMBI, COCTOA-
ILHE #3 YIIEBOAHBIX OCTATKOB H a30THCTHIX OCHOBaHHH, CBA-
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3aHHBIX -TIMKO3HIHON CBA3BIO, KOTOpas 0Bpasyeres MEeXIy
aroMamu C (1) yrnesoga u N (9) B nypuHoBbaix i N (1) B
MHPUMHIHHOBBIX A30THCTHIX OCHOBAHHSAX,

A’oaé‘eacauus
2' * @ “Tudponus o L8]+ 0

Hyxneosnn Optodochopasn Hykreorun
KHCROTa
Hanpumep:
NHy K,
N/ \>
- H
0=p .+ Halt
':i’ﬂﬂz 0 i |
H H
H Ned/ H
O O 04 OH

AleHO3HH AneHosuHMOHOodochaT

Hyxneomaasl — 510 hocdaTsl HYKNCO3KMAOB, T. €. CIOXKHEIE
3¢bHpPE HYKIEO3WA0B M (hocOpHOM KMCIOoTHI (B 3TepudHKALIMN
MOryT yuacTpoBaTh OH-rpyminsl y 3-ro u 5-ro aToMOB YIIepo-
Ja puG03bl WK Ae30KCUPUGO3EI).

Pa3Hble HYKREOTHABL OTIUYAIOTCH MeX Ly coloil npuponoit
YIJIEBONIOB H a30THCTBIX OCHOBAHMH, KOTOPBIE BXOIAT B MX CO-
ctas (tabn. 52).

i
, OAUKOHABHCa LU
3. RO T R T

MOHOHYKIIEOTHIE

TTonuHyKIEOTH,
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O6paTuTe BHUMaHUE, YTO Ha3BaHMA éH
NYPHHOBLIX HYKJICO3MIOB UMEIOT OKOHUa- 20
HUE -03uH, A TUPYMHAKHOBBIX HYKJICO3H- H H
nos -udur. Undpa 5 B HazBaHWAX HYK- H\, [H
JeQTUAOB YKA3LIBAET HA TO, YTO OCTATOK
$rocdopHOR KUCTOTEL COSIUHAETCH C 5-M
aTOMOM YITIEpOAa TIEHTO3b! {aTOMEI yTIIe-
pOIa B IeHTO3aX 0803HavaT e g paMu
CO LITPUXAMU, 3 B FETEPOHUKIHYECKMX.
a30THCTEIX OCHOBZHUAN — 0€3 LIITPHXOB).

- (DparMeHT NEPBUYHON CTPYKTYDHI
HYKJIEUMHOBRIX KHCIOT MOXHO OpeicTa-
BHTDH CACSIYIOIHM 00pasoM:;

DdupHLe ¢BA3M, 0bpasyeMele doc-
doproit xxrcnoroit, coepnHmoT atoM C (3)
VITIEBOAHOIO OCTATKA JAHHOTO HYKJICO3H~
JAa ¢ aroMoM C (5) yrieBogZHOro 0CTaTKa
MOCNIERYIOUIETO HYKICO3UIA,

Hyknennosbie KHCTOTH OBIBAIOT ABYX THIIOB:

Je30KCHPHOOHYKICHHOEB € Pubonyxnennopsie
KHCAOTEE ’ KRCROTH
(GHEK) {(PHE)
Paznuyun B 1. Conepxar oCTaTkK 1. Comepxar ocTaTku
CTPOCHHH AE30KCHPUGOIBL pub03E
2. Copepxar OCTatKH 2, ConepXar OCTATKH
A3OTHUCTEIX OCHOBAHMIL; A30TUCTEIX OCHOBAHHIA"
A ILT AT LY

3. Kak npasiio, npeicras43. B GonbumMHCTBE chyyaes
JAI0T c000it ABYXIIENOYeY~ [ONHOLENOYEYHEIE MOTEKY/IbE
HBIE MOJIEKYJIbI
Ponb B kuBRIX | XpaHAT M HepenaioT reHe- |Konupyior reHeTHYeCKYIO
opraHu3aMax THUECKYIO HHPOpMaUMe  |MHGOPMALTHIO; EPEHOCAT e¢
K MeCTy CHHTe3a Oenxa;
YYaCTBYIOT B IpoLiecce
cuHTe3a GeliKka

HyxnenHoBble KHCAOTEI, Kak W GesiKd, 0GMAmaioT mepBuy-
HO# CTPYKTYpoH (1. €. onpefe/leHHON MoCHenoBaTeIEHOCTRIO
HYKJIEOTH/IHBIX OCTATKOB B IOMMHYKICOTHIHOM LETH) H TPEX-
MEPHOI! ([1POCTPaHCTBEHHOM) CTPYKTYPOIA.
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TpexmepHas cTpykrypa Moaexyms JJTHEK

Anrnaiickue yyennle JIxeliMc YOTCOH 1
®percuc Kpuk B 1953 & npeioskini npo-
CTPAHCTBEHHYIO Mozens Monexyasl JHK.

CoryacHo 2T10ii MOZIeI, MaKPOMOJIEKYNa
JEHK nipencrarnser coboii ciupanb, COCTO-
AIIYIO M3 OBYX TIOMMHYKICOTHAHEIX Lereit,
3aKpyYeHHLIX BOKPYT obLueit ocu (puc. 37).

A3OTHCTHIE OCHOBAHMA PAcONararorcs
BHYTpH criipand. Ha 1 BUTOK cniMpani npy-
XOOWTCA, Kak Npaswino, 10 HyKIeoTHIoB.

Llery BHICTPauBAIOTCH B MPOTUBOIO-
JIOXKHBIX HAIPABACHUAX K YACPXKUBAIOTCA
BMECTE BOTOPOIHLIMHU CBA3SIMH, 00pasylo-
IIRMUCH MeXAY IYPHHOBBIMHA H ITHPUMH-
IWUHOBRIMY OCHOBaHHAMH. BonoponHeie
CBA3Y 0HPA3YIOTCA MUIIb MEXIY OfNpene-
NeHHBIMY ocHoBanuaMu: A = T (coenune-
HBI IBYMsi BOZOpOXHEIMU cBsi3amu); ' = [T Puc. 37. Cxemarn-
(coenuHeHbI TpeMs BOTOPOOHBIMH CBAIS- ;ﬁ?ﬁ:ﬁ”ﬁ‘;ﬁ":ﬁ
mu). Takuie napsi oCHOBAHMIA HA3BIBAIOTCH TTHK (oboauavenms:
KOMILIeMEeHTAPHBLIME napamu (pHc. 38). S — OCTATOK meH-

TakuM obpazoM, BIOPIYHAA CTPYKTYPa To3s; P — ocraTok
JHK - 910 nBoiiHas cnHpanb, o6pasyio- H:PO)

IHasicH 3a C4eT BOLOPOTHEIX CBA3EH MEXIY
KOMILUIEMEHTAPHEBIMH ITAPAMHU TeTePOLAKIHYCCKIX OCHOBaH M.

Hansa Monexkynsl JJTHK xpoMOCOME! YeTOBEKA TOCTUraeT
8 ¢M, HO YMeIlaeTcs B XpOMOCOMe JUTMHOIM B HECKOJIBKO HAHO-
METPOB. DT0 OOBIACHAETCH TEM, UTO IBYXLICTIOYEYHAS CITUPATE
JHK B nmpoctpaHcTBe YKIAOLIBaETCS B emie DoJiee CAOKHYIO
KONBLEBYIO GOpMY, WM CYTIepCIUPATE.

ItneTMyeckad nadopMatyst, HeOOXORMMAL IS YIIPABICHHS
CHHTE30M DGRJIKOB CO CTPOTO ONPEASAeHHOM CTPYKTYDOI, 3aK0-
AMpOBaHA HYKJIEOTHAHOH MOCHeI0BaTeNHOCTSI0 Lok JIHK.

B JHK conepxurcs seero 4 ocHoBaHuA (A, I 1, T), xoau-
PYKLUEH envHUIIeH AN KaXaoit aMMHOKUCIOTH! benka spns-
ercs TPUILIET (KON U3 TPeX OCHOBAaHMIt), BCETO BO3ZMOXKHEIX
BapuaHTOB 64 (4° = 64). Bro Gojlee YeM JOCTATOYHO I KOOU-
poBaHust 20 paanMYHEIX aMHHOKHCIIOT, BXORSIUUX B COCTaB Gen-
KOB.
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Puc. 38. O6pasosafne BOTOPOIHLX CBR3EH
MEKAY KOMILUIeMeRTAPHLIMHA NADAME 0CHOBAHHIA

Tpexmepnas cTpykTypa Monekyist PHK

MakpoMonekyna PHEK, kax npasuo, npencTasnget ¢oboii
ONHY TIONUMHYKICOTHAHYIO UeTb, IPUHUMAICHYIO PASTHYHLIS
NPOCTPAHCTBEHHBIE (hOPMEL, B TOM HHC/E H CIIHPaNecOpasHbIe.

XaMugecKkas cTpyKrypa H OMojormieckas poas AT®
{agenozuATpudrocdopROil KACTOTEE)
Pounb HYKIIEOTHHOB B OpraHMU3Max He OrPaHMYMBAETCS TEM,
YTO OHH ABIAIOTCA MOHOMEPaAME HYKIEHHOBEIX KHCAOT.
Hanpumep, Monekyna ancHo3nHTpHPpOCHOPHON KHCAOTR
(AT®) comepXHT GCTATKM afIeHHHA, pHBO3Ll ¥ hocdopHoi
. KHCIIOTBI, T. €. II0 CBOEMY COCTABY TAKKE SBIASTCH HYKAEOTH-
oM. CyinecreesHoe oTHaHe AT® OT HYKI€0THIA HYKIEHHO-
BEIX KHCIOT COCTOUT B TOM, YTO BMECTO OIHOTO ocTatka $oc-
dopHO# Kucnors! B ATP conepKUTCS TP TaKHX OCTATKA:
r AT® N\
AR n
AMg N

N4,
N
"L/)I >
\N N

—0—LH2

x

S

e ——— = — ———y
Dab—

!
i
i
}
!
1
f
|
t
f
!
I

pe =
=
2wy gy
L=
]
O ooy
cj

Maxpoapzuneckue censu
{(«fozamuie 3uepzueil» caasu)
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ITpu okncneHHH OEIKOB, YINIEBOAOB M XKXHPOB, MOCTYMAIO-
IUKX B OPTAHU3M C MHILIEH, BRIZCNACTCS SHEPTYs, KOTOpast 3K-
KyMyaupyercs B ATD, T. e. HakaruIMBaeTcs B MpoLecce Mpespa-
meHH aneHo3uHMoHodochopHoit kucnore (AM®P) u
apeHo3uHAMGochopHOI KncaoTrl (AJlD) B ATO:

3a cuer 06paTHOM peakUKH {Tuapoan3a ATd)

AT® + H,0 — AL® + H,PO, + 40 x/Tx/Momb

3aMaceHHas B MAKPO3PruueCcKHX CBA3AX SHEPIHs BLUISASETCH
M HCNOJb3YeTcs XKHUBLIMH OPTAaHH3MaMHK Ha JHepreTHUeCKHe
MPOLIECChI: COKPALISHUE MBIIIL, GHOCHHTES GeiKa, MoaJepxa-
HHe TeMIePaTYPhl TeA ¥ TEIHIOKPOBHBIX KHBOTHEIX M T. It

Takum o6pazomM, ATM urpact HeHTpalbHYIO poib B 3Hepre-
THYECKOM OOMEHE KIETKH.

Bonpocwt 013 xonmpons

. Uro Takoe HYKIEHHOBBIE KHCIOTH?

. KaxoBO crpoeHne cTPYKTYPHOTO 3BEHA MOMHBYKIeoTHOAa?

. Yro Takoe reTeponmKmyecKkie coeanHeHna? Kakue retepo-
UHMKIHYeCKIe a30TUCTHE OCHOBAHHA BXOLAT B COCTAB HYKJIE-
OTHIOB?

4. Kakue yrneBogHble KOMAOHEHTHE BXOAAT B COCTAB HYKNEOTH-

mos?

5. Yto TaKoe HYKIEO3HAB!? .

6. Yro obniero ¥ B YeM OTAMMHE B CTPOCHHU Pa3NH4HEBIX HYK-

JIeOTHAOB?
7. B ueM otnuumne JJHK v PHK 1o xuMHuyeckoMy coctaBy u
CTpoeHHI0?

8. KakoBa CTpYKTYpPa MOJIEKYIIbI I[HK'?

9. Uro Taxoe KOMIJIEMEHTAPHBIE TTaphl a30THCTHIX OCHOBAHMM?

10. Kak kogupyeTcs reHeTHYecKas MHbopManms?

11. Yro takoe AT® ¥ KakoBa €€ pojib B XHBOM OpraHH3Me?

W b —

3adavu u ynpaxcHenua 048 camocmoameasioid padomei

}. HasoBute cliegyowue BeleCTsa:
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2. Kaxue BemecTBa obpasyrorcs npu ruaponuze PHK?

3. Hanumnte ypasHeHHs DeaKUWi B3aUMOMEHCTBHA: a) THMH-
H3 ¢ Ae3o0kcupubo30if; 6) ypamuia ¢ pubo3oit u oprodocdop-
HOl KHCIOTOI; B) I'yaHHHa ¢ pubosoil. Hasosure o6pazosap-

LIHECH HYKACO3UMB U HYKICOTHI.

Tect Ne 22

10 TeMe: «A30TCoJEpAKAIME OPraHRyecKie CoOeHACHISTY
(Qucao npasugenbs omaemos — 16)

Bapuaur I
1. Kakue u3 CAeAyIOLHX BEUICCTB SIBIAIOTCS NEPBHIHBIMA
aMitHaMu?

® @—Nﬂz ® @-NHCH;

CsH;,NH, © (GH)N

@ CH,—NH—CH—CH,

|
CH,

2. Kaxkue peareHILI U B KAaKOH MOCAEHOBATEALHOCTH RYKHO
B3ATE A OCYILUECTBICHHUA CNEAYIOLIUX TIpEBPALICHUHA: |
C2H5NH2 — [CQHsNHg]OH aard [CszNHg,]NO; -3

— C,H,NH,?
® H, ® KOH ® NaNO, ® H,0 @ HNO,
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3. Kakue H3 CIeIyonIuX aMHOKHCIIOT OTHOCATCS K MOHO-

AMIHOMOHOKAPOOHOBBIM? :
@  Cepun ®  IyTaMdHOBag KMCTOTA
®  Juzun @  AcnaparuHopast KMCIOTa
@  AnaHuH

4, Tlpy B3aUMOJEIICTBHUH KAKHX BelilecTB 00pa3syeTcsd OUIer-
THI JIUSUNBATHH? .
@  o-AMUHOM3OBANCPHAHOBAS K-TA U O, E-TUAMUHO-
KalnpoHOBad K-Ta
® ¢-AMHEHOIIPOITHOHOBAA K-T4 M 0i-aMHHOIITYTapO-

Bag K-Ta

AMUHOYKCYCHAA K-Ta M O, E~-IUAMHUHOKAITPOHO-
Bast K-Ta '

©  o-AMHHOBATEPHAHOBEsA K-Td H AMHHOYKCYCHAs
K-Ta

5. Kaxoe 3HauyeHne pH cpenbt MOXET MMETE PACTBOD JTM3HHA?
@ 3 ® 5 7 @© 8
6. Kaxne U3 yKasaHHBIX aMEHOKMCIOT ABSIOTCS 3aMeHM-
MbIMHI?
AMHMHO3TAHOBAA K-Ta
2-AMUHO-3-MeTUNOYTaHOBAS K-Ta
2-AMuHO-3 (R-rHApOKCHGBCHIT)}-TIPONAHOBAs K~Ta
2,6-InaMHHOTeKCAHOBAL K-Ta
2~-AMUHO-3-MEepKaITONPONaHOBas K-Ta
7. HHobaBieHHe KaKHX M3 YKA3aHHBIX BEIIECTB BBI3BIBAET
ofpaTnMoe ocaxkiIeHUe OelKor?
@ Pb(NO,), HNO, KCl © CH,0H @ HgCl,
8. Kakoe reTepoLKNHIecKOe a30THCTOS OCHOBAHME He BXO-
T B coctae PHK?
@ Anenun (B [yaHuu Tumun  © Ypaumn
9. Kaxoi 2j1cMeHT BXOIMT B KAYECTBE TETEPOATOMA B COCTAB
TIMPHIUHA? - :

@0 ®S ®N ©P

B0e6e

Bapuant 11

1. Kaxue 13 cnelylonmx BellecTs ARISIOTCS BTOPUIHEIMIM
aMuHamu?

. H
|
® (CH)N s OO
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® CHNH, @ N(CHy,
® (CH)NH

2. Kakne pearetThl ¥ B KaKoif OCAe0BATENRHOCTH HYXHO
BIATH A OCYTECTRICHNS CIERYIONIWX NPeBpaieHmit;

@ ©—N02 ©.an [ NH:IBI,.,

@ Br; ® NO, ® HBr
(D H, (B MoMeHT Bhiaenennsa) @ HNO,; + H,S0,
KOHI{, KOHII.

3. Kakue H3 CneIyronmiXx AMHUHOKHCTIOT OTHOCATCH K MOHO-
AMHHOIMKAPOOHOBBIM?

@  Bamn ®  AcnmaparMHoBad K-Ta

®  @ecuunananud © - Inyramudosas K-ta

@  lucrenn

4. I'lpu B3aMMOIEHCTBHI KaKHX BelleCTB 00pasyeTcs numen-
THJL ATAHWIUTH3UH?
@ AMUHO3TaBOBas K-Ta K 2,6-THAMHHOTeKcaHOBagd
K-Ta
® - 2-AMHHOIPONAHOBaA K-Ta H 2,6-THaMHUHOreKca-
HOBadg K-Ta
® 2-AMHHO-3-MeTHAOYTaHOBAs K-Ta B 2-aMHHOIIPO-
" HaHOBAf K-Ta _
@  AMHHO3TAHOBAA K-Ta ¥ (-AMHHOHPOTIHOHOBAA K-Ta
5. Kaxoe 3nagenue pH cpensl MoXeT MMeTh pacTBOp TIyTa-
MHHOBOI KHCIIOTEI?
@5 ®7 ®8 @©10
6. Kakye u3 yKasaHHbIX aMUHOKHCAOT SBIAIOTCA He3aMe-
HUMBIMH?

@&  AMHHODYTaHIMOBAs K-Ta
2-AMUHO-3-MepKAaIITOIPOTIAHOBAs K~Ta
2,6-JIxaMuHoreKcanopas K-Ta
2-AMIHONPONAHOBAS K-Ta
2-AMHHO-3-beHUANIPONAHOBAasd K-Ta

7. HobaBleHHe KaKuX U3 YKa3aHHBIX BEIIECTB BHI3BIBAET
HeoGpaTHMoe ocaxneHNe berkos?
@ C,H,OH ® CuSO, K,S0, (DKOH @@ H,SO,

KOHU.

B80ee
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8. Kakoe reTepolMKIH4IECKOe A30THCTOS OCHOBAHIHE HE BXO-
ouT B coctaB JJHK?

®  AnenwH ~ ®  Hurosun
®  Twom @©  ¥Ypaumn
9. Kakoif 3NeMeHT BXOAUT B KaU€CTBE TETEPOATOMA B COCTAB
dypana?
@& O ® S
® P ~ © N
Paszden 12
AONOJIHUTENbHbBINA

§ 12.1. O6mana XapaKTepucTHKA
BBICOKOMOJIEKYJIAPHBIX COeIHHeHHil (BMC)

@ BMC (nommmeprt) — 2710 BEMIeCTBA ¢ 04eHb GOMBINON MoJIe-
KYJAPHOH Maccoi, MOJIEKYNBI KOTOPBIX COAEPKAT IOBTOPAIO-
mMecd IPYIMHPOBKY ATOMOB.

Kraccubukanys

1. ITo cnocobam noayuenus:

BMC pacrutensHore Lennonosa, Kpaxman,
H KHMBQTHOTO IPOHCXOXK- |BeNKH, HYKIEHHOBEIS
IIpupoziHbie
HeHMA KMCAOTHl, HATYPATBHBIH
KAVUVK K AD.
Wckycereenasie BMC Adups HEe/UTKNIO3LL K AD.
(TONyyaioT IyTeM Hepepa-|
{6oTkH npEpoaHLx BMC)
Xnmuueckue (CuHTeTHIeCKHe BMC TMonsaTHACH, HONMCTH-
(OXYYAIOT IYTEM CHHTE3A1 DO, CHETETHISCKNE Kay-
13 HUSKOMOIEKYNAPHEIX |9YKH, JABCAH, KATIPOH,
BEUIECTB) HUTPOH M Ap.

2. Ilo ceoiicmeam u npuUMeHeHUO:

a) rutacT™Macesl; 0) BJ'IaCTOMepr (Kayuyki, pe3HHEI); B) BO-
JIOKHA.
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Crpoenne
OcHosruie cmpyKmypHbie HORAMUR

Mouomepsl — HU3KOMONEKYNSAPHEIE BEILECTBA, M3 KOTOprX
006pa3yI0TCsT MOJIEKYJIbI HOJTHMEPOB. :

Mosnexynbl 1TONMMEpPOB SIBASIOTCA MAKPOMOJIEKYTaMH.

CrpykTypHOES 3B€HO MOJHMEPa — IPYIIIIa ATOMOB, MHOTO~
KPaTHO MTOBTOPAIONIAACA B MAKPOMOJIEKYAE IIONUMEpa.

CreneHn NOJEMepH3AINE (A1) — YUCNC, KOTOPOE [TOKA3hIpa-
€T, CKOTEKO MOJIEKYJI MOHOMEPOB COCAMHSAIOTCS B MAKpOMOJ1e-
Kyny nonumepa. Hanpumep:

CH,~CH + CH,=CH + CH,—CH +.. 22,

@@@f

MoHoMeph
—CH,—CH—-CH,—CH—-CH,—CH—

O 00

C’I'pYKTYpHOC 3BEHO NOJHMepa

HITH:
CH,=CH (—-CHZ—CH——),I
n
Crupon ITonuctupon
(BuHuAGEH30T) ‘

3HaueHUs K: OT HECKOJBKUX COTEH [0 COTEH THICAY; N — Be-
JHYHHA He TMOCTOAHHASA, MAKPOMOIEKYNB OXHOrO HOJHMEpa
MOTYT HMETh PA3IHYHYIO IITHHY, 1109TOMY MOJIeKYAsIpHAd Mac-
ca MOIUMEPOB — CPelHAA BeTHYHHA:

M, (monumepa) = M, (CTPYKTYDHOTO 3BEHA) * 7,
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TeoMeTpiyeckan (GpOCTPaRCTBEHRAN) CTPYRTYPR

JinHelHue %'/
} /\/ enmonoza

TONHMEPHI

PaspeTBNeHHBIE
AMHIOTIEKTHH
TIONUMEPET
CeTyaThie QenondgopMmannie-
(cumrteie) THIHBIE CMOJIA],
fIoMTUMepH . pesHHH

Thepmble MOMMMEPH MOTYT MMETh KPHCTAJUIMIECKYIO H
aMop(HYI0 CTPYKTYPHL.

Kpucrammirdeckasi CTpyKTypa IIONHMEPA XapakTepUyercH
YIOPSIOYeHHBIM B3aUMHEIM PACTIONOXEHUEM MakPOMOJIEKYIL.
Tak Kax MOJEKYJIBI BeIMKY, TO OTHH H TE XK€ MAKPOMOJIEKYbI
MoAMMepa MOTYT IPOXOINTE Yepe3 KpHCTAMANIecKye (yrmops-
JoyenHsie) ¥ aMopdHEE (HeynopanoIeHHbIE) 061acTH.

Ocobble cpoficTsa (XapakTepHble 1 Gonpiuucrsa BMC)

Ocobrie cpoitictBa BMC gpnsioTed ciaegcTBHeM GONIBIIOH
BETHYHHEI HX MaKpOMOJIEKYT.

1. BMC e uMeroT onpeieneHHOH TeMIIepaTyphI IUaBACHNA,
MIaBATCH B IIMPOKOM HHTEPBAIE TEMIIEPaTyp, HEKOTOPLIE pas-
JararoTcA HIXE TECMITCPATyPLI IIABICHHA.

2. He nogsepralorcs neperoHKe, TaK KaK pa3iaraloTcs NpH
HArpeBaHMH.

3. He pacTBOpAIOTCS B BOJE WM PACTBOPIIOTCA C TPYIOM.
4. O0GnaxnaoT BEICOKOH IPOTHOCTHIO.

5. UHepTHBI B XMMHYECKHX CPeaX, YCTOWIMBLI K BO3acii-
CTBHIC OKPYXAOIIECH cpenbl,
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CHHTe2 NoJHMepOR

Turi peaxumit | XapaKTepHCTHKA peakuui TIpumepr
1. Peakius nomi- | pouece cosnuseHMs Tlomygenue
MEPH3AIIH OTMHAKOBLIX MOJIEKYJI TOMHBHHIIVIOPHAA,
MOHOMEDOB B MOJIEKYALI | MOMM3THIEHS,
TIOMHMEPOB, NPOTCKAK- | IOMIMMETHTAKDHITATA
LM 33 CYeT pazphiBa
KDATHBIX CBA3CH
2. Peaxuiust nonu- | Iporiece o6pasonaHsin HonydeHne karposa,
KOHJIEHCAlIH MOIHMEPOR 34 CHET HelnoHa, deHon-
B3aMMOJEHCTBHA MeXTy | hopMATHIErHAHBIX CMOT
Wy HKIHOHABHBIMH
TPYIIfIaMH OTHHAKOBBIX
HJIH PasTHYHEX MOHOME-
POB, HAYINKH C OTIIEN-
neseM noGoIHOTo
HUIKOMONEKYNAPHOTO
BEILECTBA
3. Peaxaus Hporiece obpa3zosaHma Homyuenwe GyTagreH-
COMONIMMEPH32~  |TIOMHMMEDOB U3 EBYX WM | CTHPOJIRHOTO KAydyKa
1504 HECKOJTBKIX DA3NTFYHEX
MOHOMEDOB

1, Peaxjusa noaumepusayui:

/ KaT, .
nCH,= CH—C —— fon—cH_ |
. O_CH3 t (-L’/O n
Merunakpunar N O—CH,
(cnoxHEI 3¢GuDp)
TlonuMeTHIAKDHNAT
2. Pearuus noauxondencauuu:
OH H
H CH,—
n + n C=Q — + nH,0O
H 4 n
PeHon Dopmans- DenondopMansiernayas
HJEernn cMona
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3. Peaxnus conesumepusauuy:

n CH,=CH—CH=CH, + nCH,=CH —»

Byrannen-1,3

—_— ]:—CHZ—CH=CH--CH2—CH2~—CH—:|

Bununtenson
{cTupon)

n

ByTagneHCTUPONBHEIH ¥AYdyK

IInacrmacent

TTacTH9eCKHMM MAacCaMH Ha3bIBAKTCA MaTEPHA/IBI Ha OC-
HOBe TIPHPOIHBIX M cuHTeTH4Yeckux BMC (dacTo B cocTas nna-
CTMACC BXOIAT APYrue KOMIIOHEHTHI), CIOcOGHBIE IO BO3AeH-
CTBYEM BRICOKOH TeMIEPaTYPH M JaBJI¢HUR TPUHWMATD JIH00yI0
3aJlaHHYI0 (DOPMY H COXPaHATEH €€ IOCHe OXIaXJeHH (TIac-

THYHOCTB).

ITaaeT™acesl

TepMOILIACTHIHLIE

TePMOPEAKTHBERIE

JIuxeiiHLle MONHMEDEL

CeTyaThle nOAUMEpEL

OTCYTCTBYIOT OPOYHEIE CBASH
MeXTY OTOENBHBIMHE LeNsaIMH

CYIecTBYIOT NPOYHBIE CBA3H
MEXIY OTASTLHBIMMU LiEiIAMH

Jlerko MiaBaTes, UCHONb3YIOTCH
IS TIePeTIAaBKY

C TPYOOM NIAABATCH, He TTOIBEp-
FAKOTCH MepernaBKe

HanpuMep: nonustuned, Miek-
curnac (TONMAMETHIMETAKPHIAT)

Hanpumep: drenondopmannie-
IMAHbBIE CMOJBL, 300HHT
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TInacTMacchl IUMPOKO NTPUMEHSAIOTCS B KAaYeCTBe 3aMEeHHTE-
el MeTAIOB, JePeBa U T. 1.

DnracTomeps! (Kaydykn, pe3vHa)

DnacToMepsl — MPUPOTHEE HWIH cHHTeTHueckHe BMC ¢
BRICOKOA2CTHYHBIMH CBOHCTBaMH.
MakpoMONEKyIThl IMACTOMEPOB — CKPYYSHHBIE B KRyOKM
Henu. el MOCYT BRITATUBATLCA TION HeiCTBHEM BHEIUHEH
CMJIBL, TIOCJIE e€ CHSETHS CHOBA CKPYIHBAIOTCH (91eCTHIHOCTD —
cnocoGHOCTh BOCCTaHABNAHBATE GopMy).
TpuMeHeHne 3MacTOMEPOB CM. B TeMe «JJieHOBbIE YIJIEBO-
Hopoxsl. Kaygykue. '

Boaokna

BonokHa — BMC IpHUPOIHOr0 M CHHTETHYECKOTO IPOHC-
XOXICHMS, epepalaTEIBacMEIC B HUTH; XapAKTEPU3YKOTCH BhI-
COKOH YIIOPsI0UeHHOCTRIO MOIEKY (IMHeHbIE ITOIMMEDHI).

KnaccHpUKAINS ROJOKOH
Bojoksa
TPHpoIHbE XHAMHYECKHE
MCKYCCTBEHHBIE | CHHTETHYECKHE
JXHMBOTHOTO PaCTHUTENBHOTO |TIPONYKTEl IIepe-  |TOMHMEDE], 06pasy:
MPOHCXOXe~ |npoHcxoxne- |paboTKu NpHpoa- [eMble U3 HU3KO-
Hwi (Deako-  |HuA (Uenmo- |HBIX TOAMMEPOB  |MONEKYISpPHBIX
BhIE) NO3HLIEY BELIECTB
WepCTh, NeAK |XN0moK, ieH, |BHCKO3HOE BOMOK- |TIO/IMaMBzIEL,
. ICKYT, TEHEKa [HO, aLeTATHOE T1oMHHbUPLL U T. X,
BOJIOKHO

TToxydenne XMMHIECKHX BOIOKOH

1. Hoayvenue cunmemuMecKux 6040K0H:
a) noanaGUpHOTo BONOKHA:
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0 N O yar
nH}-0—CH,—CH,~O-JH + n /C—@c/ e
HO] “OH

DTHWISHIINMKOND
TepedTanepas Kuciora

| 0 0
! I
- O——CHZ—~CH2-—[0—C—©—! C+ + nHO
n

Dupran ceass

TMonnadup nascan

Pacnnas naBcaHa MPONYCKAIOT Yepes huibephl (KOMMAYKH
€ METBYANINNME OTBEPCTUAMMK); IIPH 3TOM 00pa3yIoTCa TOHKIE
HHTH, KOTOPEIE 3aTBEPACBAIOT NIPH OXAAXICHWH;

0) NOMHAaMHIHOIO BOJIOKHA!

H : H
! P | °
nHI-N—(CH);—C?. + nHIN—(CH);—C? —
OH You
€-AMHHOKANpOHOBAS KMCIOTA
H O H

I [ 0
——+ IN—(CH,);:C—N;~(CH),—C“—} + nH,0
n
Amudnas cefzn
MoanaMun (KanpoH)

2. Iloayuenue uckyccmeennozo ayemammnozo 60A0KHa:

O[H O O
4 l I '
CH,0,—OH| + 3nCH~C—O}C—CH, —
N Ykcycumi
OH_" : AHTUEPMA,
Henmonosa
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[ 0 ]
0—C—CH,
/0

—* |C¢H,0, — 0O—C—-CH;, + 3n CH,COOH

N

0—C—CH, |

Tpuauemnuenmonoaa

HAnauetvn- wiu TPHATCTHILCIIIICTO3Y pacTBOPAIOT B alle-

TOHE, NPOIYCKAIOT 9epes hUNbEPH!, YAANAKT PACTBOPHTEND
TETTBIM BO3JYXOM; B PE3YJIBTATE 06Pa3yioTCs TOHKHE HUTH.

HckyccTBeHHbIE M CHHTETHYECKHME BOJIOKHA 3aMEHSIOT IIPH-

POMHBIC NP M3rOTOBJICHUH TKAHEH, KAHATOB.

[—y

1.

oD 00 -3 LAl Wk

Bonpoce: 048 xonmpoan

Kakne pemectna Ha3LBalOTCA BbICOKOMOJleKYJIHpHHMH COeqH-
HEeHUAMU?

Kax MoxHo k1accucduuuposate BMC?

. UeM pa3nuyaioTcs TOHATHSA «MOHOMEDP», «CTPYKTYPHOE 3Be-
HO moJauMepa»?

. UTo moxasmBaeT cTeneHb NOMHMEpH3ALHH?

YeMy paBHa MONEKYIApHasA Macca INOTHMepa?

. Kakyw reoMeTpuvMeckylo (NPOCTPAHCTBEHHYIO) CTPYKTYPY
Moryt umers BMC?

. KaxoBu ocodsie ¢soiictea BMC u ueM oum obycioBiaeHbI?

. YTo Takoe peaklUU: MONHMEDPH3IAIIMM, MOTHKOHASHCAIIHH,
COIOJHMepH3alHn?

. UeM OTNUYAOTCA MeXIY OO0 MIACTMACCHL M ANACTOMEDEI?

. Kak knaccubuuupyiwr sonoxkHa? [Ipupenure mpuMephl Bo-

JIOKOH Pa3/IM4HOIO THIIA.

Jadavu u ynpaNcHeNuA Q4R camocmosmensiol pabomot

. CKONBKO M3QMPeHOBEIX 3BEHBEB NOJIKHA CONEPXKATH MAKpo-~
MOJIEKYTIA HATYPATBHOTO KAaydyKa TIPM MOMEKY/IADHOM Macce,
PABHOH OOHOMY MHIANHQHY?

. U3 naobyrrnena, oonobHO 3THI¢HY, MOXHO MOJYYHTE MO~
nmuMep. HanummnTe ypapHeHMe PeaKLUH NONTUMEDH3ANHH.

. CKONBKO CTPYKTYPHBIX 3B€HBECB BXOAUT B MABKPOMOIEKYIY
NOTHBUHANXIOPKIA ¢ MOJeKyAIpHON Maccod 350 000?

. Hanuuriure cxeMy o6pa3oBaHWS CHHTETHUYECKOTO BONOKHA

' MONMAKPUIOHHUTPHNA (HUTPOH) U3 aKpHIIOHHTPHIIA:

H, = CH—-CN
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5. IlInpoko pacIpOoCTpaBeHHbl MONUMED MOMUMETHAMETA-
KpnnaT (OpreTekno, Ny MIEKCHTIac), KOTOPSIA MOTy4aioT
TONHMEPH3AIHEH METHIMETAKPHIAT2, HMEET CTPOSHHE

COOCH; COOCH; COOCH; COOCH;

| |
_‘CH2—C—'CHZ—C‘—CHZ_C"'—CHZ_(}:'—C}]Q_ ver

J

CH, CH, CH, CH,
HaliguTe cTpYKTYpHOE 3BEHO IOAUMEpA H ONPEAENHTE CTPYK-
TYpPHYIO GOPMYITY MOHOMEpA.
. Kak ocyluecTsuTs CHHTE3 YKA3ZaHHEIX MOHOMEDPOB HA OCHOBE

aleTHIeHA:
CH,= CH suHunxopua

yau

CH=CH » CH;=CH  aKpunioHHTpHI

I
CN

CH,= CH—C = CH, xnoponpeu?
| .
Cr
. IIpn cxuranuy cMecH GeH301a A CTHPONA BEIASTMACH OKCHIL
yraepona (IV) o6semom 89,6 1 (u. v). IIpu moauMepusauyvn
TAKOTO X& KOTHYECTBA CTHPONA, KAKOe CONEPKHTCH B CMECH,
ofpasyercd 16,64 r monucrepona (eeixox 80%). Onpegenure
MAcCoBBie OONHM OeH301a U CTHPONa B CMECH.
. Kax MOXHO NMOIYYNTh NOTHBHHUXNODHI, AMes KapOux Kalb-
LW, BOXY, XNOPUX HATPUA, CEpHYIO KHCaoTy? Hanumure
YpaBHEeHHA DeaKLWH,

§ 12,2, Bona, ee du3ngeckue U XHMHUECKHe CBOHCTBA
Mayyun cBOiicTBa HEOpraHWYeCKHX U OPrainyeckKux Be-

IIECTB, a TAKXKE BOIIPOCH 061IeH XMMHH, MOXHO JAaTh HOJIHBIH
KOMIUIEKCHEIHM OTBET Ha BOTIPOC O CBOMCTBAX OTHOTO U3 BaX-
HeHmx XMMHYECKHX COeNMHeHUH — BOIABI — B TOM 00beMe, B
KaKoM 370 TpeOyeTcsd OT abUTYPMEHTA HA BCTYNUTENBHBIX K-

3aMEHaX O XHMHH.
' I. Crpoenue moxexyas H,O
TonpoGHO BOIPOC O CTPOSHITH MOJIEKYIThI BOBI PACCMATpUBAN-

cs1 B TeMe «XHMMIYeckas cka3by, HanoMAnM, yro Mosiekyna H,O
HMEET YIoBOE CTpPoeHNE, yroa MexXny csassMu ZH—0—H =
= 104,5",
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Crssu O—H s mMostekyne H,O aensotest

TIOJIAPHBIMM, Ha 2aTOME KHCJIOPOA CYILIECTBY- & g+
€T YaCTHYHBIA OTPULIATENBHBIN 3apsal &, Ha o H
ATOMax BOZODOIA — YaCTHYHBIH NOROKKM- 04 s°

TeNbHBIIA 3apsg &'

B uenom monexyna H,O asnsercs no-
NEPHOM MONEKVIIOM, T. €. AATNOKEM:
ATOM KHCNOpOOa B MOJIEKYJIe BOOBI HMEET §¥
IBe HeroeNeHHbI¢ AMeKTPOHHbIe apsi HA M
BHELIHEM CJI0E.

I1. Puamaeckue cBoiicTa

Fpy oSBEMHLIX YCIOBHAX BOAAa — JKHAKOE NPO3PayHOE Be-
IecTBO He3 LBeTa, BKYCa M 3alaxa. HJIOTHOCTI: )KH,I[KOH BOIBI
VIMeeT MaKcuManbHoe 3nasenue 1 r/em’ (1000 kr/m®) mpu 4°C.
TIpu Gonee HU3KMX K Gonee BLICOKMX TEMIIEPATYpax MIOTHOCTE
BOIBI YMEHBIIAETCS.

Tpu 0°C Boma nepexoauT U3 XUAKOTO B TBEPLOS COCTOAHEUE
(nen). [D1OTHOCTE NBIA MeHBbLIe MIGTHOCTHA BOIBI, H IIO3TOMY
OH ILIABAeT Ha €€ NOBEPXHOCTH (3TO OILHA U3 AHOMANWH BOXHI,
TaK KaK MNOTHOCTEH BCEX IPYTUX BEIICCTB B TBEPAOM COCTOS-
HWH GONBIIE, YEM B XKUIKOM).

Ipu 100°C Boma KMOHT U tepeXoIUT B ra3000pasHoOe COCTO-
AHKe (BoOAHOR Hap). BOXa MMSET aHOMAALHO BHICOKYIO TEMIIS-
PATYPY KMIIEHHS 110 CPaBHEHHIO CO CBOMMHM aHanoramu (H,S,
H,Se u H,Te npu oGBIMHBIX YCTOBHAX ABASIOTCSA razaMu). D10
OBBACHASTCH TEM, YTO MONEKYNL! BOALE HAXOISTCH B ACCOUKY-
POBAHHOM COCTOSIHHH 34 CcYCY 00pa30BaHMA MEKMOIEKYIISIPHBIX
BOIOPO/HBIX CBA3EH:

5— o+ 5~ 8+ ¥~ B+  B— o+
O—H .. O—-H .. O0—H .. O—-H

| I | I
H H H H

wiu (H;0),

TIp¥ KOMHATHOM TEMTIEPATYPE CTENEHE ACCOUMAIMY X = 2—4,

HeximouuTelbHO BRICOKOM ARNSETCS TeINIOeMKQCThb Botsl. C
9THM CBA3aHb] BaXHad PONE IIPHPOIHEIX BOZOCMOB B Ka4eCTBe
AKKYMYIASTOPOS TEINOTH, UCTIONE30BAHAS BOAR! B OXTAAWUTEN -
HEIX CHCTeMax PasmHYHEBIX gBuraTeneit. [lognepxkaHue onpene-
JIEHHOH TeMIIepaTYPBI XXKMBLIX OPTAHHU3MOB IIPH CYLECTBEHHBIX
M3IMEHEHUAX TEMOEPATYPH OKPYKAIICH Cpenbl TAKXKE B 3Ha-
YUTEABHOM cTeneHH o0yCIoBIeH0 OONBINOH TerIoeMKOCThIO
BOIBIL. .
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Bona — HauGonee YHHBEPCATLHBIA PACTBOPUTENL. Moneky-
JIbl BOOBI TTPEACTABAMIOT cOGOM IMITONM, TTIO3TOMY BOLA ABSETCH
TIOIEPHBIM pacTBopuTeneM. OHA X0pOoLIO pacTBOPAET MOHHBIE
COENHHECHYA KU BENIECTBA, COCTOSIIME U3 TIOMSAPHBIX MOAEKYJ.
3HAYMTENBHO XYXKE PACTBOPIOTCS B BOAE BELIECTBA, COCTOALLME
M3 HENOAAPHBIX MOTEKYN. B 9TOM CMBICIT JABHC YCTAHOBIEHHO-
ro npasuia; «[logoGHoe pacTBOPSETCH B IOTOGHOM»,

HI. Bopa B npupoue

Boda — caMoe pacmpocTpaHeHHOE Ha 3eMIe BeILeCTRO.
IToBepxHoCTh 3eMHOTO 1Tapa Ha 3/4 NOKPHITA BOAOT (OKeaHbl,
MOpSI, 03epa, JeTHUKH). B O0nbIIMX KOTHYECTBAX BOIA TAKKE
HaxOMHTCH B aTMochepe ¥ 3emHol Kope, Hatla nnadera Oyk-

" BAJIBHO MIPOITHTAHA BOJOH H OKYTaHA BOISTHBIM IIAPOM. Oomne
3amachl CBOGOXHOMH Bogb! Ha 3eMi1e cocTapasior 1,4 muapa kn’,
FloyTH CTONIBLKO XK€ BOOEI HAXOJUTCA B timanecxn W XHMIUSC-
KW CBS3AHHOM COCTOSIHUM, HATIPUMED B IIPHPOIHBIX KPUCTaN -
Joruapartax: rnaybeposoil coan Na,S0,« 10H,0, Gokcurax
ALO; *nH,0 u ap.

OnHako 3a1ack NMpecHoO BoMbl, IPHTOLHON IS TTUTHA 1
GBITOBBIX HYX, BeCbMa orpatuueHEl [loaToMy B HacToslIee
BpeMs 0XPaHa BOIHBIX PECYPCOB ¥ OYHCTKA CTOUHBIX BOI CTa-
JIH Hautojee aKTYATBHBIMH IKOJOTUYSCKUMH NTPODIIeMaMu,
CTOSIIIMMY Mepes] YeA0BEYECTBOM.

Opraiu3Mbl KHBOTHBIX U pACTeHH I conepx(aT ot 50 no 90%
BOibl. B OpraHM3Me 4enoBeKa OHa COCTABIHLT OKoNo 65% oT
Maccsl Teta. bOablas yacTe BOABI B OPraHM3Me HAXOIHTCH
BHYTPH Kietok (70%), okoac 23% cOoCTapaseT MEXKETOYHAN
BOIA, a oCTaTbHasd (7%) HAXOAHTCA BHYTDM KPOBEHOCHBIX COTY-
JIOB B B COCTaRE MAa3Mbl KPOBU, T10Tepsa OpraHH3MOM YenOoBeKa
Gonee 10% roanl MOXKeT nprBeCTH K eMepTH. TIpH npoaotkyu-
TeALHOCTH X13HK 70 Jer yenobek noTpebigeT 0kono 25 T BOMIEL

IV. Xumpieckie croiicTBa

Bona — onno M3 Haubonree peakMOHHEOCNOCOBHLIX Be-
mecTB. M3yyass cBOHCTBA HEeOPraHHMYeCKHMX M OPTaHHYecKUx
BEIIECTB, MBI PACCMATPHBAIH MHOXKECTBO peaxliyii ¢ y4acTu-
€M BOABl. CHMCTEMaTU3HPYCM 3TH CBeICHWS.

1. Orucaumensno-goccmanogumensiple Ceolicmaea

B MOJIEKYNE BOAblI H BOAOPOI, U KUCJIOPOA HAaX0on4TCA B YC-
TOWYMBbLIX CTEMEHAX OKMCJIEHMA COOTBETCTBEHHO +1 1 =2,
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TlosToMy eoda ne ofaadaem ckorbKo-HUbyOb APKO CHIPANCEHFbI~
MU OKUCAUMEAbHO-80CCMarosumensHbiMy ceoticmsamy. OKHCIH -
TeJILHO-BOCCTAHOBHTEBHBIC PeaKU M BO3MOXHE! ITPH B3aWMO-
JNeHCTBUH BOJBI TONBKO ¢ OYCHB aKTHBHBIMH BOCCTAHOBHTENIMH
WM O4eHb AKTUBHBIMH OKHUC/IUTESIMH.

Tak, BOjIa TIp¥ OGBIMHOA TEMICPATYPES B3AUMONCHCTRYET ©
TAaKUMHM CHIBHEALIHMH BOCCTAHOBHUTEIAMH, KaK LIENOYHbIE U
LIETTOYHOIEMETBHBIC METATLIIBI:

+1
2Na + 2H,0 = 2NaOH + H’T
OxucIuTeNnh
. +1
Ca + 2H,0 = Ca(OH), + H’,T
-IIpu BarpeBaHNK BO3MOXHO B3AWMONEHCTRIE BOABI UK
BOISHOTO [1apa ¥ € MeHee aKTABHEIMH MeTALIAMH:

+1 v
Mg + 2H,0 = Mg(OH), + H’,T

+1 Py
3Fe + 4H,0 = Fe,0, + 4H%T
B pony ORHCAHMTENR BOJA BHICTYHAET TAKKE TIPY B3aUMONCH~
CTBHM ¢ FHAPHAAMH LUSTOYHBIX B NICI0YHOICMENBHBIX METaN -
JIOB, AB/IIOIINXCA OYCHD CHIBHEIMH BOCCT&HOBBTCJIHMH:
-1 +1
NaH + H,0 = NaOH + H',T

HpH BSaHMOHGHCTBMH C TAKMM CHIABHEHITUM OKHCIWUTENEM,
KaK (bTOp, BOIa BBICTYITACT B POTH BOCCTAHOBUTEIHL,
-2
2F, + 2H,0 = 4HF + 0%,
BoccraHo-
BHTENE

IIpu Temneparype eoire 1000°C BonsHol nap pasnaraetes
Ha BOIODPOM M KHCIOPOL, T. €. TPOUCXOIUT BHYTPUMOIEKYISAp-
HEI OKHCTUTEIBHO- Bocc;TaHOBHTeanmﬁ rpoiecc:
+1-2
2H20 2H°2T +Q,

2. Kucaomuo-ocHogHuie ceolicmsa

J1s XKUIKCH BOABL XapakKTepHa caMouoHu3anusa. Moneky-
JIbl €€ B3aMMHO BIMAIOT APYr HA Apyra. Telnosoe OBMKEHHE
YACTHL BbI3BIBAET OCHADMCHUE M I¢TEPONUTHIECKHI pasphlB
ceazeit O—H B oTHeabHBIX MOJIEKYAX BOJEL. [1pH 3TOM TTpO-
TOH NIPHCOEIHHSIETCS K aTOMY KUCI0POIA COCETHEN MONEKYNBI
BONEI RO IOHOPHO-AKIIENTOPHOMY MEXaHHU3MY:
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. -
OJ(H 0-—H —— |H<O-H| + |:0:

i I
H H H H

HIIH: H,0 + H,0 =« H,0" + OH~
Hon Iunpokcun-
TNIPOKCOHUA HOH

- B CyHIHOCTH HOH THADPOKCOHHS SBISIETCA THAPATHPOBAHHBIM
soHoM ogoposa H' + H,O, rosToMy YIpoLieHHO POHece HOHH-
3aLMH BOJB! 0GBIMHO BEIPAXAIOT CASAYIOIIMM YPABHEHHEM:

_H,0 = H' + OH"

Takum 06pa30M TIPR MOHU3AIIUI OILHOBpeMeHHO 00pasyT-
cst voasl H' 1 OH™, T. e. Rosia siBnsteTest amdpoTepHBIM 2JIeKT-
pomrom. Ho CTeTIeHb HOHM3AMAM BOJIBL HE3HATUTEBHA. IIpu
KOMHATHOY TeMIIEpaType NpyMepHo ik onHa u3 10° Morne-
KYJ BOARL HAXOANUTCH B THCCOLMUpOosanHo# dopme, 4TO 1101~
TREPXTACTCH BECEMA HH3KOH 3NeKTPONPOBOIHOCTRI) YHCTOMN
Bonbl. Bosa — oueHs cnabbiil SXeXTPOANT, €6 KOHCTAHTA ANUCCO-
[IMALlA U HOHHOE NpoM3BeaeHre npu 25°C paBHBL

_ [B'}[0H7]
[H,0]

Ko = [H']* [OH] = 107,

Konuenrpauny uortos H' v OH™ B Boge pasust 107 mons/n.
IlosToMy BOJa He IPOABIAET CKONBKO-HHOYIEL BHPAKEHHBIX
KUCIOTHBIX HTH OCHOBHBIX CBOHCTB.

Orrako BoAa OKa3bIBaeT CHIBHOS HOHH3HPYIOLIEE IeHCTRBHE
Ha pacTBOPEHHBIE B HEH aneKTposnThl. flon aeiicTeueM AUTIO-
Jiel BOOp! [IONApHbIE KOBANEHTHRIE CBS3M B MOJIEKYTaX pacTso-
PEHHBIX BELIECTB TIPCBPAIIAIOTCA B HOHHBIC, B pe3y/ILTATe Yero
PACTEOPHI MHOTHX BELIECTR B BOJE MPOSIBIAIOT KMCAOTHEIE CBOM-
CTBa:

O
HCle==[i] + CI;  CH,COOH == CH,c00™ +{H};

X10poBOAOpOR Yxeyenasn
KHCITOTA

OH o
Q = O -

a4e Denon 789

=1,8-107"%




[pycoenHeHHEM TIPOTOHA MOAEKYIBI BOABT K MOIEKYIaM
HEKOTOPAIX DACTBOPESHHBIX BEIIECTE 00YCIOBACHE! OCHOBHBIE
CBOMCTRA BOAHBIX PACTBOPOB ATHX BEILECTR:

NH, + H|OH = NH', +[oH |

AMMHaK .
CH,—NH, + H|OH = [CH,NH,|* +[OH ]
MeTnnaMun

3. Peaxuyuu eudpamauiiu

T1oMIpHOCTD ¥ MAJIBIE Pa3MEPRI MOTCKYITBI BOABI OIIpeaeis-
10T ¢¢ CHIbHbIC FRAPATHDYIOIME CBOMCTEA. -

@ TugpaTanus — 97To NpUCoeIMHeHEe BOXL K BeIUECTBY.

a) Tudpamayusn uonos

IIpu pacTBOpeHHU B BOIE NMEKTPONUTOBR 06PAIYIOIIMECS B
Pe3YAETATC DACKTPONUTHYCCKON TMUCCOITHAIIMH MCHBI MpUCOC-
IUHSIOT ONPeIeNe HHOE YUCAO MOIEKY/ BOIb! U CYIIECTBYIOT B
PacTBOpPE B BUAE THAPATHPOBAHHEIX HOHOB. TIpouHOCTE crasei
MeXIY HOHOM M MOJIEKY/IaMH BOIBI 3ABUCHT OT MPHPOALI HOHA,
ero 3apana, pasMepa, CIpoeHMS IEKTPOHHON 0BONOUKA, A TAK-
Ke OT KOHLEHTPALMY H TCMIICDATYDH PAacTBOPA.

HekoTopsie HOHBI 00pasyioT CTOND NPOYHBIE CBA3M ¢ MOS-
KYJIaMH BOIHBI, 4TO UX TMIPATHPOBAHHBIE HOHBI MOTYT CYILE-
CTBOBATh He TOIRKO B PACTBOPE, HO H B TBEPAOM COCTOAHWW,
3tiM o0BsacHSeTCs 00pa30BAHHE KPHCTAIOFHAPATOB THITA
MeIZHoro kynopoca CuSQ,+5H,0, xeaesHoro Kynopoca
FeSOQ, « 7H,0, rurica CaS0, « 2H,0 u 1p., a Taxxe BOILLIOTO
yrcna aksokoMmimekcor, HaupuMep [Cr(H,0)4]Cls,
{Pt{H,).]C}, u op. ) .

6) Nudpamauua oxcudos
TTpu rMapaTanuy KMCAOTHEIX OKCHIOR 00pasyIoTCst KICIIOTHL

50, + H,0 = H,50,; P,0; + 31,0 = 2H,PO,
TPy rHOPATALIAM OCHOBHBIX OKCHIOB 0GpasyIOTCs OCHOBAHMS:
Na,0 + H,0 = 2NaOH; BaO + H,0 = Ba(OH),

&) Tudpamarua opearuveckux coeounenuil

HenpenenbHele YiIeBOIOPOAb (ARKEHbI M ATKMHEI) BCTYIIA-
10T B PEAKI{MM IVIPATALINH, B PE3YALTATE KOTOPLIX 00pasyioT-
Cs KUCIOPONCONEDXALIHAE OpTaHHtuecKue coeMHueHns. Ipuco-
eMHeHKEe BOLL K HElIPeASNbHLIM Y B MonunHAeTCd npaBuly
MapkoBHUKOBA;
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H,PO,, t*, P '
H,C = CH, + H—-OH ———— CH,—CH,0H

DTHNCH Dra"on
: H,S0,, t°
H,C = CH—CH, + H—-OH — CH,—CH—-CH,
Mpomuien i
OH
IMponanon-2
O
Hg* v

HC = CH + HOH ——— CH,—C (Peakuus Kyuepona)
AneTuneH \H
AlleTanbIeTHA

Hg"
HC=C—CH, + HOH —— CH,—C—CH,
MeTunaneTineH I
0

HAuMeTunkeToH (alIeTOH)

4. Peaxyuu 2udpoausa

L IhllpO.iIH?.OM Ha3bIBACTCA NMpoHEeCT PA3TOKEHHA BEHIECTB B
pe3yiabpTare OOMEHHOTO B3aAMOEHCTBHA MEHKIY MOJICKYTaMH
BEHIECTBA H MOJIEKYJIAMH BOIBI.

a) Tudpoausz coaeii
Monpo6uo rugpoau3 coneil paccMarpysaicd MPU HINOXKe-
HHUU COOTBETCTBYIOLIEH TeMBI. 3€Ch OTPAHUYMMCS THIIL HE-
CKOJIBKMMH TIPHMepaMHU.
Tiapoaus e aHHOHY COIH;
Na,CO,; + H)O # NaHCO,; + NaOH;
CO% + H,0 « HCO; + OH™; pH > 7 (uenounas cpesa)
IMaponus Mo KaTHOHY CONA:
FeCl; + H,O « FeOHCL,; + HC;
Fe** + H,0 = FeOH* + H*; pH < 7 (xucnas cpena) -
Tiaponus 110 XaTHoHy U aHUOHY COJIM:
CH,COCNH, + H,0 = CH,COOH + NH,OH;
CH,COO™ + NH," + H,0 = CH,COOH + NH,OH;
pH = 7 (cpema, 6nu3sKkan K HEHTPATLHON)
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HeobparnMetii (MOJHBIHA) THIPOTHS:
ALS, + 6H,0 = 2AK(OH);J + 3H,ST

0) Tudpoaus KapBudoe Memannog ABISETCA ONHAM U3 CIOCO-
GOB nony4eHUs! YTIIEBOIOPOAOB: .
ALC, + 12H,0 — 4AI(OH); + 3CH,T

KapOun anoMHHMsS MeTan

CaC, + 2H,0 - Ca(OH), + C,H,T

KapOug xanwilus Auertunex

8} Tudposuz eanoczenaaxaros ABIACTCA OOJHUM H3 crlocob0OB
NOJIYISHMUS CIIMPTOB:

C,H,Cl + HOH

» C,H,0H + HCl

Xnopatas DTaHOn

CH,—Cl Na,co, CH,—OH

| +2HOH ——% | + 2HC)
CH,—Cl CH,—OH
1,2-Anxioparan ITHACHITHKONL

Ipu zudposuze duzaiozeHalkaiog, B KOTOPHIX 00a aToMa

TAJI0reHa HaXOIATC NPH OAHOM YIIIEPOTHOM aToMe, 06pa3yioT-
Cs1 aNbIeTUABl MM KeTOHEL, HallpUMep: o

NaOH 7
CH,—CH(Cl, + HOH ———— CH;—C

N
H
AlleTankaeruy

+ 2HCI

1,1-Ouxnopartan
CH}\ NaOH :
. CCl, + HOH —* CH;—-C-CH; + 2HCI

CH, o
2,2-Nxnopnponan
ALETOH
2) Tudpoau3s anKoz04amo8 MEMAinoa

B nipucyTCTBHH BOIBLI ATKOTOISITE METATOB pasnaralorcs
¢ 06pasoBaHUEM CIIMPTOB M THAPOKCHAOB METANIOB: -

C,H,ONa + H,0 — C,H,0H + NaOH

DTUMNAT HATPHA DTaHon

0) Tudpoaus eanoeenunpouseodnvix bensona
OCHOBHBIM POSYKTOM FHAPOIH3A DTHX BCLIECTS ABIAECTCA
¢eno:
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Cl OH

Al,On, t°
@’ + HOH 225 @ + HCI

Xnopdeuzon PBeHon

e) Tudponuz caoxcnuix aghupos

Tiaponua croxHbIX 3¢1Upos — peaklys, obpaTHas peakUnH
oTepHOHKauuy. TIpOMYKTAMH THAPOTH3a CHOXKHBIX 3PUPOR
SBIATCA KUCAOTA K COHPT!

. gt O
Y t", H #

CH,—C +HOH —— CH—c’~ + CH,OH

N - o

_ OH
B'mmue"ra"ro CaH; YKcycHas Kucnrora  3TaHona
t°, H*

CH;—0—NO, + HOH —— HNO, + CH,0H
MeTunHUTpaT A30THaa KuCnora Metanon

K 3TOMY X€¢ THIY peaKiMid OTHOCHTCH THAPOIU3 XKHAPOB, AB~
JISIOUTHMXCS CIIOXHBIME 3BPaMHU TPEXaTOMHOTO CIIMpPTa — IJIH-
LEPHHZ.

THIpoaKs KXHMpOB B opranu3Me Katafusupyercd GepMeHTa-
MY, HA3BIBAEMbIMH TUIIA3aMH.

o) Tudponuz du- u nosucaxapudos

Tlpu ruapoanse Qucaxapuia obpa3yloTcs OfMH WIM [IBa
MOHOcaxapuaa. HanpuMep, IpH rMIpONH3e MATBTO3bl 00pa3y-
€TCsl TONMBKO (-THIOKO03a, TaK KaK MOJeKYNa 3TOro Aucaxapu-
JIa COCTOMT M3 OCTATKOB JIBYX MOJIEKYJ O-TAIKOKO3BL

+ o

H' r
CpH0,, + HOH ———— 2C,H,04
Mansroza o-Iinoxo3a

Monexyna caxaposbl COCTOUT M3 OCTATKOB (-THIOKO3bl H
- pyKTO3BI, IOITOMY 3TH NPOCTHIE YTJIEBOAB 1 06pasyioTes
TIPY FH/IPOIU3E CAXAPO3bL:

H,

C,H;0, + HOH —— CH,0, + CH;;0,

Caxaposa o-Tnokosa B-®pykroza

Tiaponwa noaucaxapuaos o0bIYHO TpeACTARIAET COBOM MHO-
TOCTYIIEHYATRIN [IPOHEce, HO KOHEUHEBIM NPOLYKTOM JI0I0 [TPO-

LIECCA SABJISIETCS TOT MWIK MHOM MoHocaxapua. Hanpumep, cyM-
MapHOe YPABHCHHE THIPONH38 KPaxMalla MOXKHO 3aIHCaTh TAK:
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H*, ¢
(C6 1005) + nHzO “—‘—‘) nC H]206
Kpaxman o-Inokosa

B opraHu3Me ruIpoIH3 KpaXMaa KaTanH3upyeTes GepMeH-
TaMH, Ha3bIBAEMBIMH AMHJIA3aMU.

3) fudpoaus 6eaxos

Tianponn3 GEeIKOB TAKXKE IPEACTABNSCT cOBO0 MHOTOCTA M-
HBIi [1pOLece, KOHEYHBIM IIPOAYKTOM KOTOPOTO ABIISIIOTCS aMH-
HOKUCIIOTEL. B opranusMe 3TOT TIPOLIECE IPOTEKAET ¢ YHACTHEM
OPOTEONHUTHIECKHX DEPMEHTOB (MIPOTEaskl).

L

2.

H,0

744

3adauu u ynpancuenua daa camocmoameasnod pabomeot

C KaKMMH H3 CIEAYICUIHX BELISCTB B3aUMOAEHCTBYET BOIA:
CuQ, Na, Ca0O, KOH, F,, 8i0;, 80,, NH,, CH,, C,H,,
C,H,Cl, Ag, C,H,? HammulTe ypaBHeHHS COQTBETCTBYIOUINX
peakumi. '
Hanumurte yparHeHna peaxkuuif, ¢ NOMOMBIO KOTOPHIX MOXK-
HO OCYUIECTBUTEL CAEAYIOLIME TIpeBPalleHHA:
- H, » NaH — NaOH _ Na,co, JH0,
T~ +H,0
0, - Na,0 - NaOH - NH; - NH,Cl —2=»

. IIpu o6paborke 7,2 r rHApHIOR KanWs X HATPHS BOIOH 06-

pasosanochk 250 Mn pacreopa TMRZPOKCHAOB. ONpPEAcnNTh CO-
CTaB CMECH THIPHWIOR, eCId g HeilTpamuzamprd 50 Ma mo-
AYYEHHOTO pacrsopa mapacxogoBano 20 mn 2M pacrsopa
CONIAHOM KMCIIOTHI.

. OnNpenennTe MACCY BOOL, B KOTOPOH HYXHO PACTBOPUTE 426 T

oxcuna gocdopa (V), utobu obpazosancd 49%-i pacteop |
opTotdocdoptoil KUCNOTHL

. B onaHOMeTpe B3OPBANM CMECH, cOTEpPXalllyio BOLOPOJ 0bne-

MOM 12 M M Kucropon ob0remoM 10 Ma. TIOAHOCTRRD 1M H3-
pacxonywtes rassl? Ecam Het, TO KaKo# #3 HHX U B KakOM
00BeMe ocTaHeTcs?

. HanumiuTe ypaBHeHMs Deakluil TMIDONH3a CNeYIOLHUX Be-

LIECTB: a) CHIMKATA Kimd; §) MANETO3sL; B) xtopura menu (IT);
1) Hzonponunanerara. Hazopnte Npoaykrel ruaponula.

. UMeeTca cMech OOGBIYHOM M TAXKeNnoi# BOgH. OmnpejennTe

MAcCCOBYIO JOJIO TSOKENOH BOMBL B CMECH, eClTi MAccoBast N0
KUCIOpoOda B ¢MecH paBHa 86%. (Ta)i(ena;{ Boma D,0 — Bona,
colepxalllasg H30TON Bojpopona — Aeittepuit D, T. e. (H).



APUTOXEHWNA

1. TPABUANBHBIE 1 UCTOPUYECKUE
HA3BAHHWA HEKOTOPBIX
XUMHRYECKHX BEIIECTB

Asogpocka (uunepaasnoe yootipenue) — cmeck bocdaroB aMMoHKE H
HUTpaTa Kaius

AsreGacmp — 2CaS0,+H,0

Anomoxaruesore keacust — Al (50,),+ K,50,+24H,0

Ammueaunan ceiumpa (Munepatvioe ydobpernue) — NH,NO,

Anatedhoc (munepaannoe ydobpernune) — cmeces NH,H,PO, u (NH,),HPO,

Awzudpum — CaSO,

Anzauiickas eoas — MgSQ,»TH,0

Aumuxaop — taocynbdat Hatpus Na,8§,0,

Aegecm — 3MgO » 2510, + 2H,0

Bapum — BaSO,

Bapumoeas eoda — HacBIIeHHDLIH BOAHBIN PacTBOpP THApOKCHAA Oapus
Ba(OH),

Eetasn zauna, <M. Kaoaud

beruasnan uzeecmp — pacTrop xiopa Cl, B U3BeCTKOBOH BOAE; T1aB-
HEIM KOoMItOHeHTOM ABmserca CaQCl,

Bepauncxan aazyps — Fe [Fe(CN)l,

Barazepodnsie 2a30¢ — renuil, HEOH, AProH, KPHUIITOH, KCEHOH, DAToOH

EBaazopodnnte memarant, cM. METUIE, OAATOPOLHEBIE

Boxcum — Al,O,+ xH,0O

Bosomnui 2az — CH,

Bypa — Na,B,0;+ 10H,0

Bypueii 2a3 — NO,

Beceanwuii 2a3 — N,O
Booanoi 2a3 — cmecs. CO u H,

Tawenaa uzgecms — Ca{OH),

Tunocyashum wampua — Na,S,0;+5H,0

Tunc — CaS0,+2H,0

Taaybeposa comw — Na;S0,+ 10H,0

TDunosem — Al 0,

Topoxaa coab, CM. anzautickan coab

Iperyuan cmecs, oM. epeMmyquli 203

Tpemywuii 2a3 — cmech AByx o6bveMoB H, 1 ogHoro obrema Q,

Huarimopoc (munepaasnoe ydobpenne) — (NH,),HPO,
HAoaomum — CaCO,* MgCO,

Eoxuii 6apum — Ba(OH),* 8H,0
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Edruii namp — NaOH
Edxoe xaau — KOH

XKaeeaeaan goda — pacrsop wiopa Cl, B BOOHOM PACTBOPE TUAPOKCHIA
HATPHS HITH TMIPOKCHIA KaiUA; IMagHbill KOMIOOHEHT — THIIOXIO-
pur Hatpua NaClQ wm xanmua KCIO

Keaesnvie keacynr — Me[Fe(S0O,),]+ 12H,0, rze Me — HoHB wenoy-
HEIX METAJIOB WK KATHOH aMMoHHg NHj

Keaesnviii koauedan — FeS,

Keaeznorif kynopoc — FeSO,«TH,O-

HKeaman kpoeanas coab — K,[Fe(CN),|

Kowenan uzgecms — CaQ

Hoxenwti eunc, oM. areGacmp :

Audioe cimex10 — BOOHHEIR PACTBOP CUUMKaTa HATPHMA Na,Si0,

Eeecmikosaa 6008 — HACKIUEHHBIA BOTHEE pACTBOP MMAPOKCHAA KATBIIHA
Haeecmrosoe ro10K0, CM. Uzgecmiosns eoda

Hagecmunx — CaCO,

Hnauﬁcmﬂ ceanmpa, CM. Kaniuegas ceaumpa

Hodogopm — CHI,

Karnesasn ceaumpa (muneparwnoe yoobpenne) — KNO,

Karomess — Hg,Cl,

Kaaswuneean ceaumpa (munepassnoe yoogperue) — Ca(NGQG;),

Kaasuum — CaCO,

Kamennas comn — NaCl

Kaoaun — Al,0,+2810,+2H,0

Kapbamud — CO(NH,),

Kap6un — armnotponuas MoOIVMKALNA YIIEPOLa, HMSIOWAS IHHEHOe
CTpOCHUe

Kapbopynd — 5iC

Kayemux — NaOH

Keapy — Si0,

Kurosaps — Hg$S

Kuneaxa, cM. dcxucenas ussecmn

Kopynd ~ Al,O,

Kpacian xposanas coas — K,[Fe(CN)]

Kpemnezem — Si0,

Kpuoaum — Na,AlF,

Kpucmanrauneckan coda — Na,CO,+ 10H,0

Kynopocnoe macao — KoHueHTpuposanuaa H,50,

Januc — AgNO,

Maenesumn — MgCO,

Mazueaun beaan, cM. Mazhezum

Muznezua sexcenan — MgO

Maznumuoil wceaeanar — FeyOy
Maaaxurn — (CuOH),CO,

Mapeanupsxa — Bonubii pacteop KMnQ,
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Medunii koanedan — CuFeS,
Mednwiii xynopoc — CuS0, - 5H,0
Meas — CaCO;,
Memaaant
— akmunoudst — ooTh — Lt
Gaacopoonete — Ag, Au, Pt, Ru, Rh, Pd, Os, Ir
Aanmanoudor — 58Ce Lo
aeerne {p < 5 r/em’y — Li, Na, K, Rb, Cs, Be, Mg, Ca, Al, Ti
aezkonraexwe ( t, < 1000° C) - Ll Na K Cs, Rb, Ca, Mg "

nepexodnsie — d- U f~-3ICMCHTH
paducaxmususte — Fr, Ra, U, Tc, akTunonant
paccesunwe — Ga, In, Tl, Ge, Hf, Re
peaxwemeﬁbnue — 8¢, Y, La, mranTaHOoUAH
" myeonaaexue (t,> 1000° C) Ts, Ir, Hf, W, Nb, Ta, Cr, Mo, V, Re
maxceaste (p > 35 r/c:M) — Mn, Fe Co, Ni, Cu, Zn, Cd, Hg,
Sn, Pb u ap.
— yeemuste — Ag, Au, Cu, Mn, Co, Ni, Cr u ap.
— uephsie — xene3o Fe U ero craBm
— weaounozemensivie — Ca, St, Ba, Ra
— meaouusnre — Li, Na, K, Rb, Cs, Fr
Mouesuna, cM. xapbamud
Mpamop — CaCQ,

IIIIIIEIIII

Hamp — Na,G
Hamponnas uzeecms — CMECH raiedoit ussecty Ca(OH), ¢ egxnM
garpoM NaOH
Hawamuips — NH,Cl
Hezauernas uzeecmo, CM. HCHCEHAR H3BECMb
Humpogac (munepassnoe ydobpenue) — a3zoTHo-dpochopHoe yrobpenne
Humpodhocka (manepassioe ydobpernue) — a3otHo-docdopHo-xamuitnoe
yaoopenae:
{NH,),HPO, + NH,NO, + KNO, + CaHPO, +
+ NHH.PO, + KCI

Ob6xcuzoenili 2a3 — Ta3osas cMech, NOAYUeHHAs [Py oOXure nupuTa FeS,
Oneym — pacteop SO, B GesBonHOM cepHoit Kucnote H,50,

Hecox, cM. Kpemuesem

Hupum, cM. Jcenesruiii Koawedar

Huposozum — MnO,

ITumesesan codn — NaHCO,

IMiasurosan xucaoma — HF

Tlocapennan cots, CM. KGMERHAR COMd

Homaw — K,CO,

HIpeuunumam (munepaassoe yoobpenue) — CaHPO,« 2H,0
Ilymetika, oM. 2awenan usaecms

Pacmsopumoe cmexao, CM. NCUOKCE CHEKRO
Podanudn (muoyuanamet) — CONA POZAHUCTON (THOUMAHOBOH) KHCAOTH
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Podanucman xucroma — HCNS
Pyonpunoiit 2a3, cM. Gosomuuili 2a3

Cama — TonxkogucnepcHurii yraepon C
Cawca beaas — aMopdunit 510,
Ceurnypenui caxap — Pb(CH,COO0), « 3H,0
Cepnsiil xoauedan, M, Jcenesnviii koavedan
Cumssunum — NaCl + KCI
Cunuavnas xuctoma — HCN
Coda
— Kassyunuposannans — Na,CO,
— xaycmueckas (kayemex) — NaOH
— Kkpucmasruweckas — Na,CO,+10H,0
— -numeesan — NaHCO,
Coat Mopa — (NH4)2Fe(SO4)2 6H,0
Coaanan xucioma — HC)
Cyaema — HgCl,
Cyxoif aed — TBepnbIl AMoKceHA yraepoma CO,

Taak — 3MgO -+ 45i0,+H,0
Tuouuanosan Kucioma, CM. PoOGHUCIAR KUCAOMA
Ik — MuUHepansHBIC YIOOpeHHS

Yeapuwii 2a3 — CO

Yeazexucasma — pactBop Auokcuna yrreposia CO, B BoAe

Yieye — 6—9%-it BozHbLi pacTBOp yKeycHoH kucaote CH,COOH
Yicyenaa comw — Ca(CH,COQ0),* H,0

Daoopum — CaF,

UDoczen — COCI,

%c@pﬂm — Ca;(P04)2

Docopumnan myxa — MHHepaNbHOE yaoSpenne, noayyaeMoe 13 doc-
dopuToB

Dpeonst — GTop- M DTOPXIOPTIPOUIBOIHBIE METAHA H 2TAHA

Xarokonupum, cM. Mednbili xoauedan

Xaopran soda — BOTHBIN pacTBOD Xnopa

Xzeopras uzeecme, oM. OeaUALHOA UIBECTHb

Xpomoeas cMecs -~ CMeCh PAsHEIX 06HEMOB HACHUUEHHOTO PACTBOPA
K,;Cr,0; u konnentpuposasHuoi H,50,

Xpomosote keacupt — Cry(50,)° K,50, + 24H,0

Xpomnur — K,Cr,0, unu Na,Cr,0;

Hapcran eodxa — cMech KOHLUEHTPHPOBaHHBIX KHenor HNO, 1 HCl B
00BEMHOM COOTHOIUEHYUH ! 3

Iunxosasn obmarrxa — ZnS

Ifunxosonii kynopee — ZnSO,*7H,0

Yuasuiickan ceaumpa (Munepaivnoe yoobpenue) — NaNO,
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4. MIPOT'PAMMA 110 XUMHWH JJIA
BCTYIMUTEJBHLIX UCTIBITAHUN
B METUITHUHCKHE BY3bI*

IIporpamua yTBepxueHa Yipapne-
HueM yueOHbIX 3apeaeHUit MuHu-
CTEpCTRA 3APaBoOXpaHeHna Poc-
cuickKoi Qenepallun B 1995 n

COIOEPXKAHHE IIPOI'PAMMUBI

TpeaMeT u 3amaqyy xuMuin, MecTo XuMUU CpeaM eCTECTREHHLIX
HayK.
1. OcHOBHBIE NOHATHA XHMAH

ATOMBI ¥ MOTEKyIbl. XUMHYEeCKH 2MEMeHT, IPRCTOE BEINECTBO,
CI0XHOE BelUecTBOo, cMech petlecTs, FlouaTre o6 auioTponHeIX MogudH-
¥auuax. OTHOCHTENbHAS ATOMHAA MACCa, OTHOCUTENEHAS MONSKYASPHAs
Macca. TToCcTogHCTBO COCTABa BELIECTBA. 3aK0H coXpaHeHusa Macchl. Mons
— eMUHHIA KORMYECTBa BelllecTra, MompHad macca. 3akon ABoragpo M
ero crefcTse. YpaBHeHne Mennmeneepa-—Knanelipora, ArnmeHus gusu-
YecKHe M XMMuyeckre, BaleHTHOCTE M CTeNeHb OKMCISHHA,

2. Ctpoenne aToma, XHMH9ecKas CBAds. CTpoeHHe BelliecTa

CtpoeHNe siep M 3NEeKTPOHHEX 000I09eK ATOMOB XMMKIECKHX 3Jle-
MEHTOB, §-, p-, d-aneMeHTH. TleprogMuecKUil 3aKOH M CTPOCHHE ITe-
proaMdIecKoi cucTempbl. M2oTonbl, THIIR XMMHYECKHX CBAled: KOBa-
NeHTHad (nonsipHass W HENONAPHAas), MOHHas, BoJOpoOAHAad,
MeTamnnyeckas. CTpoeHUe KOMINEKCHBIX COGAUHEeHHR. ArperarHnle

. COCTOSIHMA BEILECTR, BELIECTBA aMOP(MHEIC H KPHCTA/UIMYeCKHE. THIIEL
KPHCTALTHYECKUX DEIETOK.

3. Pacraopu

Bona: ctpoeHne Monekyns, H3IMYeCKHE M XUMHYecKue CBOMCTRA.
PacTBOPHMOCTE BEIIECTE, 3aBHCHMOCTS PACTROPHMOCTH BEUISCTRE OT HX
IPRPOOEL, OT TEMIEPATYPLL W AaBneHua. TUbl pacTBOPOB (razoofpas-
Hble, KHAKHE, ThepAne). Bripaxenue cocTasa pacTeopa (Maccosas 1074,
obseMHasd JOJIT, MONSpHAA KoHUeHTPalun). [pefcTaBneHde o KOOI -
HBIX pacTeopax. 3nayenue PacTBOPOB B MeNVLIMHE ¥ Guomoruy, B OBITY.
DnexTponuTHdecKas qucconpanug, Crenens apcconyaunm. CuapHble
¥ cnabele ANeKTponuTel. HonHbie ypasHeHUs peakiUMii.

4. OcHoBHBIE 3AKOHOMEPHOCTH IpOTEKAHUA
XHMHIECKHX Peakuil

Knacendukauus peakuuit: coefUHeHusl, pa3ToXeHUs, 3aMe e U,
obmeHa. CKOPOCTE XHMHHYECKHX PeaKLiMi B €€ 3aBHCHMOCTE OT Pasinny-
HuIX GakTopcn. KOHCTAHTA CKOPOCTH XMMHYECKOH peakity. Karanmus,

* Tlegaraerca no |4], cM. CNHCOK PEKOMEHIYEMOH THTEPaTYphL.
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Tennobsie a¢deKTH XUMHUYSCKUX peakuuit. O6paTHMOCTE peaKIui.
XuMMYECKOe paBHOBECHE M YCIOBMA ero cMelneHMs. OKHCIHTENEHO-
BOCCTAHOBUTEILHBE PEAKUH, BAXHeHIUMe OKHCIUTEAN M BOCCTAHO-
BUTENH. TlpencTaBieHHe 00 3NMeKTpOMIIe, ’

5. OcHOBHBI¢ KNACCH HEQPTAHWIECKKX COeMHEHHA

OKCHABI, KHCIOThH, TUAPOKCHIR, CONH (knaccuGuKaLma, HOMEH-
KJIaTypa, criocodnl NogydeHHs U cBorcTea). AMoTepHOCTS. Tgponua
coneit.

§. Mertannn

Ob6uiag xapakTEepHCTHKA MeTannoB: (GHIUNECKHe ¥ XHMHYECKHE
cBoiicTea. 06w He CMOcoBL MOAYIeHHA METANIOR. DIEKTDOXHMHYEC-
Kuit pan HaupaxeHuit Metannos. O6was xapakrepHcTuka IA-H
HA-rpynn nepuoiddeckoi cicteMbl. CBONCTBA HATPHSA, KANMUA, Kanb-
LIMS M MaTHHA M HX coefuHeHMHU. JKecTKOCTh BOAEL M CIIOCOCH et ye-
tpaHeHus. CBOHCTRA AMIOMUHUA H er0 coeamuenni. CeodicTBa OXCH-
JOB H THAPOKCHAOB xpoMa (+2), (+3), xpomaros ¥ JUXPOMATOB.
CBoicTBa MepMaHTaHATA KATUS: BOCCTAHOBASHME MEepMaHIraHAT-HOHA
B KHCJIOH, HeTpanbHOH W WIEN0YHo# cpegax. CBoilcTsa Xemesa, OK-
CHIOB ¥ THOPOKCHIOB Xenesa (+2) u (+3). CeoHcTBa coeRUHEHUI MemU
(+1) ¥ (+2). CroMCcTBA OKCHAA M I'WAPOKCHAA LHKa. Memiko-6uono-
IHYECKOe 3HAYEHHE COSNUHEHMH yKa3aHHBIX METAILIORB.

7. Hemeranau

O6mas xapakrepuctuka IVA-, VA-, VIA-, VIIA-rpynn nepuogv-
yeckolt cucTeMHbl. Bomopoa, ero XMMHYECKHe M (PH3MYECKME cROficTRA.
CBoifcTsa K cnoco0Hl HONYYEHUS XIOPOBONCPOAA W XIOPHIOE, THITO-
XJIOPUTOB, XnopatoB. Kuciopos, ero nonyuesue, cpaBHeHue husHyec-
KMX M XMMHUYECKHX CBOHMCTB KMCAOPONA H 030H2, OKHCIHTENBHO-BOC-
CTAHOBMTEIbHEIE PSaKIIHY ¢ YUACTHEM Ilepokcuia Bomopona. Cepa, ee
dusyyeckme u xumuyeckre cBoficTea. CpoiicTaa W cocoOw Tionyye-
HUA CoeHHEHHH CepHl: CepoBOIopoaa ¥ Cyn:-(PHEOB, OKCHAOB, CYilb-
(pUTOB, CEPHOH KMCNOTH ¥ cynbdaTeB. A30T, ero Qu3HYECKHe H XHMH-
yeckMe cBoitcTea, nonydeHde. CBoilcTBa aMMKMakKa U coNeil aMMOHMS,
okcunoe azota (+1), (+2) u (+4), 230THCTOR KHCAOTH ¥ HHTPHTOR,
A30THOM KHCIOTH ¥ HUTPATOB. [TonyueHue aMMHaKa ¥ a30THOM KHC/I0-
1el. Pocdop, ero duIMtecKHe U XMMHUYeCcKHe cBolieTsa. CBoficTaa co-
enuHeHHH docdopa: docoposonopona n docdunes, ckenaos docdopa
(+3) 1 (+5), docdopHoit xucnoTe ¥ docdatos. Yrmepon, ero dm3uyec-
KFe B XuMU4ecKue cBoicTBa. CROCTEA H CITOCOGHI. NONYISHUE OXCHIOB
yrepoAa M kapboHaroB. CeolcTEa yronoHoe#H kucnoThl. CeolicTea kpeM-
HUS, OKCHOA KPSMHHHA, KPEMHHEBOH KHCIOTHL M CUIMKAToB, Meauko-
6HONTOTHYECKOE 3HAYEHUS COSIMHEHMA YKajaHHBX HEMETAUIOR.

8. TeopeTHueckre HO/I0KEHHS OPranAYeCcKOH XHMHA

Teopusa XMMUUECKOTO CTPOEHHS OPraHMYecKHX COeOVHeHUH A. M.
Bytneposa. M3oMepua. JToMonoriyecKie pagsl. INeKTPOHHAS NpUpoda
XMMHYECKHMX CBA3eH B MoNeKynax opraHN4YecKUX COeSHHEHHH, Coco-
O5I pa3priBa CBS3CH, IIOHATHE ¢ CBOOOMHEBIX pPafHKanax. DACKTPOHHOE
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R OPOCTPAHCTBEHHOE CTROSHHE MOACKYIL HA TDHMEpPE METaHa, 3THAe-
Ha, atieTuneéHa M 6ensona. TloHaTHe o rHOpUIMIAIMM FTOMHBIX OpGR-
Taneit. [ToHATHE 0 BIaMMHOM BAMAHWH ATOMOB HA IPHMEPE HECKOML-
KWX coeduienuit (tonyon, deHon, xnopykeycHaa KHCIOTZ U Op.),
O611e TOHATHA XHMUH BHICOKOMOJICKYJIAPHEIX COeTUHERHIE (MOHOMED,
TOMUMED, FNEMEHTIPHOS IBCHS, CTEMEHE RONMepK3auwK). Peakuun
TIO/TMMEPHIATHN ¥ TTONTUKOH ¢ HCAUMM, [TpHHIIMIIEI HOMEHKIATYDEI Opra-
HHYSCKNX COSIUHCHUH.

9. OcHOBHBIE KIACCHI OPraHHIECKEX coequuenni

VrneBonopoant: aJIKAHEL, ANIKeHK!, aBKKHEL, 1MEHOBbIE YIIEBOZOPO-
IIbI, APOMATHYECKHE YIIEBOIOPOLH {thH3HyecKe ¥ XMMHYECKHE CBOIT-
cTBa, cnocobBl noayueHus). [peacraricHue o cTpoeHHy HHKTOANKa-
uos. Kucroponconepxane coeguHeHHA: CIUPTH OXHOATOMHBIE H
MHOTOAaTOMHEE, deHos, ankIernasl, KapGoHoBEIe KHCTOTE, CIOXHBIE
s¢upel {husHdeckne W XMMHUYECKHE CBOACTBA, CHOCOOL MOAYUSHHS U
obracTH MpUMEHEHNA, MeIMKo-GHoIorHYecKoe 3HaYeHNe). A3oTCoREp-
XKalye coeTUHEHHA: aMIHB ATHOATHISCKME H apOMaTHYSCKHE, aMit-
HOKMCTOTH {Du3HdecKHe # XHMUYECKHUE CROMCTBA, CIIOCOOLT TIOTydIe-
HHS, Meauko-Bronornyeckoe sHauenue). CTPoCHHE OTASABHBIX
TPEICTABUTENSH aMUHOKKCIOT: FIMIMHA, afaHWHA, HRCTEHHA, CepHHa,
LIYTAMHHOBOW KHCIOTBI, NTH3KHa, deHrranamnya u Tuposuta. Ctpoe-
HHEe H XHMIZeckKHe CBOHCTBA TeTePOTIMKITHUYECKHN COSTMHEeHWH (TTHpH-
JUHH, ITHPPOJT, TUPHMKONH, TypHH). CTpoeHHe MUPHMHIHHOBRIX H Iy~
PHMHOBBIX OCHOBaHHH: UMTOIWHA, YPAILIUNA, THMHHA, aJeHHHA, FYaHHH],

10. Baxueiinme DpupoIHke CoeTUHEHAS

~ CTpoeHHE K cBOHCTBA XKHPOB. YTNEBOML!: ¢CTPOCHHE H CBOHCTRA TIO-
KO3Hl, PHOOIEL, Ne30KCAPHOO3E, Caxapo3kl, KpaxMala M HETIONO3H.
Crpoenne GDYKTO3H, MATETO3H W NaKTo3sl. CTPOEHHEe M CBOJCTBa
Genkob. CTpOeHNE HYKIIEOTHIOB B NOTHHYKICOTHAOB. Pazanuus B cTpo-
exnm JJHK 1 PHK. Buonoriyeckad posib YKa3aHHBIX KTACCOB COEHEM~
HEHHHA.

Tenosbie pacaeTHEE 3a02900

1. Berypcnenne MaccoBOit MK oGBReMHON TOTH KOMITOHEHTA.

2. BorucaeHre MOMHPHONH KOHIISHTDAMKH.

3. BRIYHCICHHE OTHOCHTENEHHX MIOTHOCTE BEHIECTB B rasoobpasz-
HOM COCTOSHHH.

4. BuyucneHHe o0BeMa ra3o00pa3Horo BEUIECTBA M3BECTHOH Mac-
CHI H/IM H3BECTHOTD KOMMYECTBA MPH HOPMATEHBX YCIOBHAX H YCI0BH-
AX, OTAHYSIONIMXCA OT HOPMATLHBIX,

5. YCTaHOBNCHIEG MOJIEKYISpHOR GOpMYRLI BELIECTBA 110 MACCOBOI
J0Jie JMEMEHTOR WK TI0 MECCAM NMPOIYKTOB CTOpatud.

6. BruiyucneHue macenl {06beMa, KONUYSCTEA BELleCTBA)} OJAHOTC M3
YUaCTHHKOB peakluyy NO MIBECTHOR Macce (00BeMy, KONHYECTBY Be-
NIeCTBA) OPYFOTO YYACTHMKZ PeakLMH.

7. To Xe, ¢ TpeABAPUTEABHEIM HAXOXICHHUEM, KAKOS M3 BELECTB
BCTYTIAET B PEAKIIHIO MOJTHOCTERIO,

8. To Xe, c YUeTOM BEIXOAA NMPOAYKTA PEAKIIMH B NMPOLEHTAX OT
TEOPETHYECKH BO3MOXHOTO.
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9. To Xe, ¢ YIETOM MaCCOB0H oMU ApuMeceil B pearcHTe.

10. Ompenenerne cocTapa ConM {KUCIAg WM cpedHAd) 110 MaccaM
BCIHIECTR, BCTYTIRIOMINX B peaxi(inio,

11. Onpenenerue coctaBa ABYX-TPEXKOMITOHE HTHOM CMECH IO Mac-
CaM BelecTB, obpasyomuxcs B XoAe OIHONR WY HECKOJIBKUX PeaKiinii.

Bce pacyerHrle 3agady MOryT GuITh Kax B I'psIMOM, TaK M B 00pat-
HoM BapuadTax. (Hampumep: pacueT MaccoBoil JONH Bellectsa 1o ero
Macce M M3BCCTHO Macce pacTBopa WIH Ke pacueT MacChl BEINECTBA MO
H3BecTHOH MaccoBoil JoTie H Macce pacTBopa). CI0XHEIE 2aJaYH BRITIO-
yawoT B cedst IBe UMY OONBIIE TIepe UCISHHBIX THITOBRIX 3a/4adY,

Tunoesie KayecTReHHbIE 3AAAYH

I. MpenTudmikauns 3—5 Bewectd ¢ HCNOAL30BAHUEM HHIHUCCKUX
H XUMHYECKHX CBOIICTD.

2. Pacriozrasaziie BEHICCTRA 10 COBOKYITHOCTH €ro GH3MUECKHX H
XMMHUYECKHX CBOMCTB; OTIpe/ic/icHHe CTPOCHIA OPraHMIeCKOro BeLlIeCTRa
o ero o6pyTro-GopMynie H COBOKYTTHOCTH CROICTE.

3. Hanncauue ypaBHeHHH peakuuif, HIARIOCTPHPYIOUIHX cXeMbl, B
KOTOPBIX OTOBOREHEI BCE AAM TOMBKO GTAE/ILHLIE FTalibl.

4. MuorocTanuitHLIi CHHTES OPraHHYECKOIO MIH HEoPraHHuecKo-
TO BELIECTBA.

5. PazaeneHne 3—4-KOMNOHCHTHBEX CMCCEI; BELISICHHE KOMIIOHEH-
Ta B HHOKBUIOYANBHOM BUIOS U CMECH; TIOOTRepKIeHHE HAAKUHA HpH-
Mecel B 00pasiiax.

6. BoiABneHue BO3MOXHOCTH NPOTeKAHUS PLaki{Mil Mexay Beile-
CTBaMU B NIPEIIOXECHHGH COBOKYIHOCTH BEILECTB.

7. CocTaBngHue YpaBHCHWH CKHCIHTEIBHO-BOCCTAHOBHTENBHELX
PEAKIMI ¢ HCMIONb3OBAHNEM HISKTPOHHBIX CXCM.

8. CocTaBneHne hopMYyI TOMOMOIOE M N30MEPOB OPraHHUeCKHX Be-
IICCTB.

PEKOMEHIYEMASRA JINTEPATYPA

1. Eropon A. C., Amuuora T\ X. DKcripecc-Kype HEOPTAHMYSCKOH U
OpraHuyecKoil xumuM (7T MOCTYNaNHX B By3ul). — Poctos u/H: Ge-
unxe, 2002,

"~ 2. Ercpos A. €. Xumus B 400-x Bonpocax ® orseTax (nocobue mns
YIalMxea W abuTypuenros), — Pocros K/ Penuxe, 2001,

3. Eropos A, C. CaMoy4uTeNs M0 PEUICHAI0 XMMAYSCKUX 3a1my (AN
yualuxes M abuTypHeHTOB). — PoctoB H/I: ®enuke, 2000, 2001,

4. TIyaakos C. A., TTonxos B. A. MocoGue no xumuu: TTporpaMmet.
O6paszusl 3K3aMeHaIIHOHHEBIX OMneToB. Bompockl, ynpaxareHns, 3ana-
uy, — M.: Beicinas mkona, 1997,

5. Kyssmenxko H. E., Epemem B. B., ITomxos B. A. Haganma xumun:
CoBpeMeHHHIit Xype AnS NOCTYNAKINEX B By36l, — M.: Dr3ameH, 1999,

759



OTBETbl HA 3AQAYU
ONa CAMOCTOSITEFIbHOW PAEOTbDI

§1.3—1. 1,8 A% 0,18 am 2. 2) 10°A% 10° um; 6) 10° A 107 um
3. a) =~6,02+10%; 6) =6,02-10" 4. a) 2; G) 4; B) 64
§ 1.4 — 2. COClL; CO(NH,), 3. 20, 15, 15 4. 16; 106; 180; 71; 342
5. 82,35%; 63,64%; 30,43%; 16,47%; 13,86%; 35,00%
§ 1.6 — 2. H,Se; PC];, PbOz, OFI, Fe,S, 3. Cro,; Cr203, CrO,
4. MnO; MnQ,; MnQ; C!%O Bal
§ 1 7 —1.a) ~3,00+ 10 : 6) =18,06-10% 2, a) 2 mos; =12,04 107
6) 0,2 MoM; =1,2 * 107, B) 10 Monb; <6,02 » 102" 1) 10 Moms; =6,02 + 10%;
1) 2 MoAk; ~12,04 1023 e) 50 moms; =3,01-10% 3, a) 0, 15 MOTIE;
1,51+ 10%, 6) 5 wonb; =3,01 10%; B) 50 Moab; =3,01 « 107 4. ) 0,2 1
6} 220 r; B) 24031} 601 m) 0,098 ¢ 5. 900 r 6. 17 r/wmm 17 7.6; 12;
6 8. 0,4-MOJII: 9. B 10 pas
§1.8—1,a)11,2a;6) 2,24 n;8) 56 0; 1} 1,12 1, 1) 1120 xn
2.a ) 0,09 r; 6) 1,43 r; B) 1964,3 r 3. a) &; 0,55; 6) 16; 1,10; B) 18,25;
1,26 4. 40 1, /MOITE; 40 5. a) 64 r/monaw; 6} 71 r/mons; B) 17 r/Monk
6 =2 69107 7. 11 8. HET Boaa npu HOpManbHEIX YCIOBHIX — KM~
oe BemecTro. 9. 8-10 10, 43 1
§1.9—~3 11,112,241 4. 7,751; Ag 5. 256,51, 50,4 n
§ 1.10 — 1. AL;C3 2. KMnQ, 3. NH; 4. H,0,5. CH, 6. 0,657 7. 67,2 11
8.93% 9. 221,3 kr 10. 2,7 1 Al; 10,95 r HCl; 13,351 AlCL;; 0,31 H,; 10
o6nemor HCI
§ 4.2 — 3. a) 5940 xAx; ©0) 4,48 1; B) 64 r 4.a) 32833 xAx;
6)13,64m ) 4481 5. AH = —13671(,[[)1{
§43—- 1.0, 1M0m>/nc2 a) yMeH. B B pa3; 6) ypen. B27p333 YMEH.,
B 4 paza 4. a) yeei. B 8})(—13 6) ymeH. B 32 paza 5. Ha 30° 6. 4
§44 — 1. 1,6+107° 2. 50 6, [CO] = 0,02 monr/n; [H,0] = 0,32
Mone/a; [(CO,] = [H,y] = 0 08 Moas/n
§5.1—3.300r 4. 814,51 5. 36%; 55,9%; 51,2% 6. 284r 7. 7271
81251 9.3572r
§52—1. 15r 285r2.16,7% 3. 11,74 monp/n 4, 24,51 5. 5,6%
6. 28,9% 7. 6,02+ 107 8. 269,81 9. 556 r 10. 9,04 r; 2,78 Moas/n
11. 13%; 149,4 r 12, 2925,6 T; 254 4r13.607,5r14.1 MOJlb/J] 15. 60%
16. 2,72 MOJ‘EL/J'[ 17 35% 18 30% 19. 7% 20. 11,6%; 1,27 momn/n
§55 — 1. 107% mone/n; kucmast 2. 107 moms/; kuenas 3.12 4. 107 u
10~ mone/n 5. 1 monns/n; pH =14; wenoynas 6. 107" i 107 MOJ]b/J'l,
LenoyHas
§ 5.7 — 12. 1,12 1 CO,
§6.1 —12.8,9 113, 1,27 r 14.2,24 1 15. 27 r Al; 785rCu0 1r
Fe,0,
§ 6.2 — 8, 3921 9. xucnaa 10. 3,28 n 11, 45%
§63—6. 1941Mn 7, [144r
§ 6.4 — 15. Fe;0;; 83,17% FeCl;; 16,83% AlCI; 16. 2,737 r Fe;
7.42% 17. 39% Na,S; 28,4% Na,S0,; 32,6% NaCl
§73—2.56rFe;24rMg 3. 75% 5 13441 6. 40,51
§74—1.224n 2 45451 3. 0,155 mons/n 4. 19,467 8. 3,7r
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§75—1.134406.4617Cn; 5,41A1 7. 4,6 rFe; 5,4TA18. 15,61
Al{OH),

§7.6—6.Fe,0,7.26r8.380r9.107r

§ 8.2 — 3. Heominakosoe: 0,07 1 0,125 mons 4. a) 14,5; 6) 0,069
5.168rFe; 0,65r7Zn 8.4,48 1 9. 8,96 n 10. 53,72% Zn; 46,28% Fe

§83—1.13u245pa3 2. 1,7; 3,17r 8. 3,26 ;32 9. 11,2 n
10. 40 a 11. 297 mn

§84—2.2)40r;,6)3,21;8) 1,631 2,47 3. 1,51 5. 25% 0,; 75%
0, 7. Merann — Ca 8. 1004,8 xIx 9. 43,67% K.Ci0,; 56,33% KMnO,
10. 73,6% :

§8.5—3. 97r 4. 8§ xmony 5, 0,34% 6. 10,7 m* 224 7, 1,371
8.038r9.a)4481;6)89,61;8)39,6110. 6,41 ¥2. 31,55 13. Na,SO,; 71 r
16. 255,625 kr 18. 241

'§8.6—2.1:1 3. NH,; 2,67r 7. 11,2+ 10° m* N;; 33,6+ 10° ¥’ H,
8. a) 448 n; 6) 896 1 9. 1,2 mone/n; 158,4 r k1. Mg;N,

§ 8.7 — 8. 2358 m; 105 moas 9. 100 ma 13. 4,05% KNO,; 3,41%
KNO ‘

§ 8.8 — 1. a) 12,25%; 6) 26,5%; B) 18,0% 2. 37594 kr 4. 30,53%

5. 51,95% NaH,PO, 7. 14,2

589—4.448n5.84%6,22,4nCO8 120t MeO; 181 C9.73,16T
NaHCO,; 22,84 r Na,CO,

§ 8.10 — 8. Na,0-Ca0+6 8i0,; 9. 14 1 Si; 10 r C; 10 r CaCO,
10. 2,8 r Si; 10,8 r Al 20 r CaCO,

§9.3 — 15. 56 n CH,; 2,5 Monbs Na,C0; 16. 0,1 mons C,H,; 0,2 Mons

§'9.5 — 14. 66% C,H,; 34% Cl, 15. 4,9 1 C,H; 15,1 1 CHy; 6y-
TaHOJ-2

§9.6— 8 3461 (1,55 mom1) 9. 17,92 1

§ 9.7 — 15. 71 16. Bymuu-1 17. 32 1; 1,056 r/n

§98 — 14, 474 15. 18,4 r (0,2 mons) C;H;CH; u 7,82 r (=0,1
Mmons) C,He; npomyxr 6pomuposanunn — CH;CH,Br

§99—4. 1,51 kr 5.93,6 1 6.9881 n

§10.1 — 19. Metanon CH,OH u sranon C;H;0OH 20. 19,2 r CH,0H;
9.2 r C,H;OH

§ 10.2 — 10. 80,93% C,H;OH; 19,07% C,H.OH 11. C;H.,CH,

§ 10.3 — 14, 38,2% KHCO, 15. 16,5 16. CH,CHO

§ 10.4 — 15. CH,COOH 16. 0,4 Mons M3oMacnsnoi KueaoTl, 0,5
MOJb M300YTHIOBOTO CIIMpPTA '

§ 10.5 — 8. 88; MeTMIOPONKOHAT, 3THIALETAT, NPonWIGOpPMHaT,
uzonponuabopmuat, 6yTaHOBAS KHCNOTA, H306YTAHOBAA KHCNOTA
11- 176,8 T 12. 54,44% C4H502; 45,56% C3H(,02

§10.,7—1.025mone 2. 6 Monb 3, 1717 4. 1,67 5. 56,8k 10. 27,31
11. 46,8% 12. 70,4% 13. 14,4 14. 1,31 7 16. 202,57 17. 36

§ 11.1 — 6. CH,NH,; 31 r/mons 7. 0,19% 8. 94,6% 9. 37,35%
C.H,NH,; 31,15% C.H 31,5% C,H,OH 15. 1818 n

§11.2—3.320r

§ 12.1 — 1. 14706 3. 5600 7. 60% C.H,; 40% C;H,—CH~CH,

§12.2 — 3. 6 r KH; 1,2 r NaH 4. 774 r 5. Ocraneres 4 Mn O, -
7.32,5%
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