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NNPEJUC/IOBHE

Jannbiii cOOpHUK apecoBaH CTapUICKIaCCHUKAM, B [ICPBYIO OYe-
peab TeM, KTO MHTEPECYETCS XMMUEH H HaMEPEBAeTCs CAABaTh €IMHbIH
rOCYAapCTBEHHBIA 3K3aMEeH I10 XHMHUH. Y KaXI0ro U3 HHX MOXET 105~
BUTHLCS JKEJaHHE YrinyOuThb CBOM 3HaHHS M IPOBEPUTH CBOIO I'OTOB-
HOCTb K 3K3aMeHy. Bonbiyro noMouis B 3TOM MOTYT OKa3aTh 3a/aHus,
NpeacTaB/ICHHbIC B COOpHUKe. BpinonHeHue Takux 3ajjlaHHi ABIAETCA
OIHMM U3 crnocoGOB 3aKpEIICHUA, CHCTEMATH3aluKu 1 06001eHNA T10-
JAYYEHHbIX 3HaHHi, a TaKkKe Croco60M CaMOKOHTPONS YCBOEHHS 3Ha-
HUH.

VYMeHHE BBIIOJHATH pa3iuuHbie 3aJaHUS (BbIYMCIMTCILHOTO,
IKCIEPUMEHTANBHOrO XapaKkTepa U Jp.) Pa3BUBAETCs B IPOLLECCE BCEro
o0ydcHua xMMuU. COBCPUICHCTBOBaTh 3TO YMEHHE KaxABIA MOXCT
CaMOCTOSITENBHO. Ycnex 6yaeT 3aBUCeTh OT NPABUIBHON OpraHU3alUH
pabGothsl. [lodTOMY aBTOpPBI CUMTANIM HEOOXOAMMBIM [aTh HECKOJIBKO
o0lMX peKOMEeHAALHi BceM HauMHAIONIMM paboTaTth ¢ JaHHBIM cOop-
HHUKOM.

Ilpexne Bcero, HECKONAbKO CII0OB O CTIPYKTYpE W COACPKAHUHM
cOopHuka. B Hero BK/IIOYEHB! 3afaHHA IIOBBILIEHHOTO M BBICOKOIO
YPOBHEH CJIOKHOCTH, MCIOJIb30BAHHBIE B OK3aMEHALIMOHHBIX paboTtax
ET'D pasneix act. Hexotopble U3 nNpeAcTaBICHHbIX 3alaHUuii B paboTax
MOCNIE[IHUX NIET IIpeTepIciy ONpeAclIeHHble u3MeHeHus. Tem He MeHece,
B cOOpHHKE OHH COXpaHEHbI U B TIEPBOHAUANbHOH ¢opMe B LeNsIX CHC-
TEMATH3aLHU1 3HAHHH 10 OCHOBHBIM TEMaM Kypca XHMHH.

Yacte ] cOopHHKa BKIIOYACT THHOBBIE 3aJaHMS, KOTOPBIE CIPYIi-
HNUPOBaHbl O BEAYLIMM pa3zenaMm (TemMaM) IIKONBHOTO Kypca XUMUM.
Bcem rpynnam 3azanuiil npeniecTByeT KpaTkoe BBeieHne. B Hem yka-
3aHO, Ha TMPOBEPKY YCBOCHUS KAKHX BJIEMCHTOB COZIEPKaHHs OPUEHTH-
POBaHbl 3a[aHMs, KAaKHE 3HAHWA U yMEHMA HE0oOXOIUMbl AJA HX Bbl-
nonHeHud. [looTomy Bce cBeneHHUA, NPUBEACHHBIE BO BBEACHHU K OT-
JENbHbIM IPYNNaM 3afaHuil, pPEKOMEHAYEM IPUHUMATh BO BHUMaHHUE.

K kaxnomy M3 3anaHui, noMeLIeHHbIX B YacTu I cOopHuKa, AaHbl
KOMMEHTapUH U peuieHus. KoMMeHTapuu npeacTapnsioT coboro noj-
pobHOE OnHCaHUE aNropuTMa BIUIONHEHHS 3a[IaHus (peLleHHs 3a0a4H1).

Baxno obpalare BHHMaHHC Ha CPOPMYIHPOBAHHBIE B KOMMEH-
TapUsX BONPOCHI, BO3HHMKAKILME NO XOAY BbINOJHEHHS 3adaHusi, a
TaKKe PEKOMEHIALHK MO MCIOJIB30BAHUIO COOTBETCTBYIOLLETO TEOpe-
THUYECKOTr0 MaTepuana.



OcranoBuMcs ellle Ha OJHOM BaxkHOM MoMeHTe. [IpencraBnenHsie
3a7aHMs pas3IuyHbl 10 cBoeH ¢opme. Tak, cpey 3aaHiH HOBBIICHHO-
ro ypOBHA CJI0’KHOCTH NPHCYTCTBYIOT TPHU MX Pa3HOBHAHOCTH:

a) 3aJaH¥A Ha YCTAHOBJICHUE COOTBETCTBUA MO3MIMI, YKA3aHHbIX
B JIBYX IIEPEYHSX;

0) 3amaHusA Ha BHIOOpP HECKONBLKMX NPABWILHBIX OTBETOB M3 MpEl-
NI0)KEHHOT'O CIIMCKa (MHOXKECTBEHHBIN BBIGOD);

B) pacHeTHbIC 3aJa4H.

Bce aTM pa3sHOBHAHOCTM 3aJaHHH NpPEANONaraloT HamHcaHue
KpaTKOTo OTBETa.

Cpenu 3agaHuii BHICOKOIO YPOBHSI CJIOXKHOCTH €CTh TaKXe CBOM
Pa3HOBUIHOCTH: a) «LEMOYKU» IIPEBPALICHUN BEIIECTB HEOpraHWYe-
CKHMX M OPraHMYECKHX; 0) pacueTHbIC 3a/jauy; B) 3aJa4uy Ha YCTaHOBNE-
HHE MOJEKYNAPHOH QOpMyIbl COENUHEHUA. DTH Pa3HOBUIHOCTH 3aja-
HHH DpennonarajOT HanucaHue Pa3BEpHYTOro OTBETA.

B xoMMmeHTapusx paHa noapoOHas uHGOpPMaALHMS O TOM, Kak cie-
AyeT 3aMUChIBaTh OTBET B CIlyyae Ka>kJOro KOHKPETHOro 3anaHus. Pe-
KOMCH/{yeM OTHECTHCh K 5TOH HHGOpPMALUMH C JOCTATOYHBIM BHUMAHH-
eM. U, HakoHeL, B KOMMEHTapUAX K 3aJaHUAM MOXHO HalHTH uHop-
MaLHIO O TOM, KaK OLICHUBAETCS NPABHJIBHOCTh HX BBINOTHEHHUA.

B uactu II cOopHrka BKJIIOUCHBI 3a/1aHMA AJi1 CAMOCTOSTCIIBHOM
paboTsl. OHM CTPYNNUPOBAHLI 10 TEM XKe pas3fienaM (TeMaM) Kypca Xu-
MHH, KaK ¥ THNOBbIC 3anaHus. [TosToMy B cliyyae BONpOCOB M 3aTpy-
HEHUi, KOTOpPBIE MOTYT BO3HMKHYTh IIPH MX BBHINOJIHCHHUH, MOXHO 00-
PaTUTHCA 338 COPABKOW B COOTBETCTBYHOLIMH pasze: yacTH | cOopHuKa.
IlpaBunbHOCTS BHIIONHEHUA 3aJaHMH MPOBEPSETCS 10 OTBETaM, JaH-
HbIM B yacty 11l coopHuka.

BpinonHeHde QOCTaTOYHO GONBIIOTO YHCNA 3aJaHUi, IIPeJCTaB-
nenHblx B yacTH 1l c6opHuKa, 06ecrieunT BO3MOMXKHOCTH U1 O0bEKTHB-
HOW NPOBEPKH CBOMX 3HAHMIA.

XKenaem ycnexos B pabore!



YACTDb I
3AJAHNS C KOMMEHTAPUSIMH U PEILEHHUSIMHA

1.1. llepuopuyeckuii 3aK0H 1 IEPHOANHECCKANA CHCTEMA
xumMu4uecKkux diementoB [I.U. Menaeieesa. CTpocuue
3J1eKTPOHHBIX 060/104E€K ATOMOB 3JICMEHTOB IICPBBIX
YeTbIpeX NepHoOXOB: S-, p-, d-3J1eMeHThI.
JJIeKTPOHHAst KOHPHIypanus aToMa

B sk3ameHalHOHHOM paboTe eAUMHOr0 rOCYAapCTBEHHOI0 3K3aMe-
Ha 3aJaHHsMH MOBBILICHHOIO YPOBHS CJIOXKHOCTH IPOBEPAETCHA, KaK
NpaBHIIO, YCBOCHHME CICAYIOLLHX 3JEMEHTOB COAEPKaHUA HAHHOIO pas-
J€J1a IKOJIbHOIO KypCca XUMHH!

— COBPEMEHHBIE NIPEACTABIIEHHA O CTPOCHHH aTOMOB;

— CTPOCHME DIEKTPOHHBIX 000/MI0UEK aTOMOB BJIEMEHTOB IEPBBIX
Yerbipex IEPHOOOB, MOHATHE OO DJJIEKTpOHHOM o0make, s- U p-
JJIEKTPOHAX; 3JIEKTPOHHAS KOH(HUIypalldsa aTOMOB, OCHOBHOE H BO30y-
AIEHHOE COCTOSIHHE aTOMOB.

3ananus, ¢ NOMOLUBIO KOTOPBIX IPOBEPACTCS 3TO CONCPXKAHMUC, pas-
nvuHBl o cBoeH ¢opme. VX BbINOAHEHHE TpeOyeT NPHUMEHEHUS IOJIY-
YEHHbBIX 3HaHUH JJI: COCTaBIEHHS DICKTPOHHBIX CXEM CTPOCHHS aTOMOB,
XapaKTEPUCTHKK §- H P-3JIEMCHTOB IO MX TONOKECHHIO B NEPHONHYECCKOM
cucreme .M. MenneneeBa, 00bACHEHHS 3aBUCHMOCTH CBOMCTB XMMHYC-
CKOro sneMeHTa 1 oOpa3oBaHHBIX MM COCAMHCHHIA OT €TO IONOXKEHUS B
nepuonuueckoil cucreme /.. Menaeneesa.

IlpuBeneM npuMepsl HEKOTOPBIX M3 OTHX 3aAaHHH H OMNHIIEM
BO3MOXHEIE aﬂropHTMbI HX BBEUIOJHECHUI.

3apanmue 1.
YCTaHOBHTE COOTBETCTBUE MEXAY POPMYNO0ii YACTULH M €€ JJIEK-
TPOHHOI1 KOHuUTrypauuei.

®OPMYJIA YACTHLIBI S3JIEKTPOHHASL
KOHOUI'YPALTHA
A)S™ 1) 1s%2s%2p%35%3p"
B)S? 2) 1s%2s%2p%35%3p®
B) s° 3) 15°25%2p%3s
Ns* ' 4) 15°25°2p°
' A b B r




J17s1 BHINONHEHUS TAKOT0 3a1aHus HEOOXOANMO 3HATH, YTO MOH —
3TO YacTHLa, B KOTOPYIO NPEBPALACTCS aTOM B PE3YJIbTATEC OTJauy HIH
NpHHATHSA 31eKTpoHoB. OTHaya 3JeKTPOHOB BeAeT K 00pa30BaHUIO IO-
JAOXKHTENLHOTO MOHA, & aTOM, KOTOPhI NPHMHUMAET SJIEKTPOHbI, Mpe-
BpalaeTcs B OTPHMIATENBHO 3apsDKeHHBIH HOH. CKONBKO 3JIEKTPOHOB
NPUCOETUHUI aTOM Ha CBOH BHEHIHMH SNEKTPOHHBIH ypOBEHb WM YT-
paTui C HEeTo, TAaKOB W OyJeT 3aps] MONYyYMBLIErocs OTPULATEILHOIO
HIJIH TOJIOKUTENIBHOTO HOHA.

ITouck npaBHILHOTO OTBETA CAECAYET Ha4aTh C aHAIM3a BOMPOCA O
TMOJIO)KEHHUH CepPBl B NIEPHOAMYECKOH CHCTEME XMMUYECKUX DJIEMEHTOB
J .. Menneneena.

Cepa pacnonoxkena B 3 mepuoze, VIA rpynne nepuoiH4ecKoi
cuctembr JI.M. MenjeneeBa. CnenoBaTtenbHo, B aToMe CEpbl HMEETCH
16 snekTpOHOB, DPACHOJIOKEHHBIX HAa 3 3JIEKTPOHHBIX YPOBHAX, Ha
BHEILIHEM YPOBHE€ HaXOHMTCS 6 JNEKTPOHOB. B TaKOM COCTOSHMM aTOM
cepsl 3NEKTPOHENTpaJIeH U uMeeT 0603HaueHue S° O6paruM BHUMa-
HUe, YTO B MepeyHEe YaCcTUI] B CTOJNOUKE CleBa Takas YyaCTMLA yKa3aHa,
et Oyaer  COOTBETCTBOBATH  JJCKTPOHHAs  KOHGUrypauus
15%25"2p"35*3p*. Eciu aToM ceprl 0TAACT 6 ICKTPOHOB, OH NPEBPATHI-
cs B NIONOXHTENBHO 3apSOKEHHBIH HOH S®° M y HETO OCTaHETCA TOJBKO
[Ba DNIEKTPOHHBIX YDOBHS, €C/M aTOM OTAAcT 4 3neKTpoHa, OH IIpe-
BpAILIAeTCS B MOH S*', TOT/a Ha BHELIHEM YPOBHE y HETO OCTaHETCH
2 snexTpoHa. B cayyae MPUHATHSA aTOMOM 2-X SJIEKTPOHOB OH IpeBpa-
IaeTCA B OTPHUATENbHO 3apSDKCHHBIA MO S”, a Ha €ro BHeIHEM
ypoBHe OyneT 8 3NEKTPOHOB.

Ortger: 3214

3ananne 2.
VeraHoBHTE COOTBETCTBHE MexAy GOpPMYnoil yacTHLB! U 0OmuM
YHCIOM 2JIEKTPOHOB, COACP)KALUMXCA B HEH.

®OPMVYIJIA YACTHIIBI YKCJIO 3JIEKTPOHOB
A) Al" 1)18
B) Mg’ 2)15
B) P° 3)19
NK° 4) 10
512
A B B r




Oxapakrepu3zyeM Ha3BaHHbIE B YCJOBHUM 3aJaHMi XHMHUYECKHE
SIIEMEHTh! TI0 UX NOJIOKEHUIO B niepuoanyeckor cucreme J.M. Menne-
neesa. [lopaaxosslit Homep maruusa (Mg) — 12, a kanua (K) — 19. Cne-
[OBATE/IbHO, SMEKTpoHeiTpanbusiii atom Mg’ comepxur 12 anexTpo-
HOB, a aTOM KaJIus K- 19 3JIEKTPOHOB.

IMopsakoBeli HOMep amoMHUHHMA 13, €ro 3/1eKTpoHEHTpalbHBbIil
aToM coAepxHuT 13 snekTpoHoB. CleOBATENbLHO, Y MONOKHUTENLHO 3a-
pskeHHOro noHa Al") o6pasyloierocs B pesynbTaTe OTAaYM aTOMOM
3-X 3NEKTPOHOB, JMECKTPOHHas 000m0uKa cocTOUT M3 10 3JEeKTPOHOB.
Taxke YCTaHOBHM, YTO 3JIEKTpOHeHTpanbHbii aToM docdopa conep-
XKUT 15 dnekrpoHoB. CnemxoBaTeNbHO, OTPHLUATENBHO 3aPSHKEHHBL HOH
docdopa P, koTopsiit 06pasyeTcs B pe3ynbTaTe NPHCOSAUHEHHA aTO-
MOM Ha BHEWHMH YpOBEHb 3-X JOMONHUTENBHBIX JJIEKTPOHOB, UMEET
2NIEKTPOHHYIO 0005104Ky 13 18 2/eKTpOHOB.

Otser: 4513

3ananue 3.
YCTaHOBHTE COOTBETCTBHE MEXIY 3MeMEHTOM U (opMmysnoif ero
BBICLIIETO XJIOpUIA.

SJIEMEHT COCTAB XJIOPUJIA
A) Mg 1)BCl
B) Na 2) 3Cl,
B) Al 3) 3Cl;
I)Li 4)3Cl
5) DCl;
A B B T

Briciias BaJCHTHOCTD 2JIEMEHTA B €0 COCAMHEHHAX B GONbUIHH-
CTBE CIIyYaeB ONPEAEAACTCA HOMEPOM IPYIIbI, B KOTOPOM pacronoxes
9TOT IEMEHT B nepuoauyeckoii cucreme J[.M. Menpaeneena.

Maruunii pacnionoxxen Bo 1A rpynme, a 3T0 03HAa4aeT, YTO €ro
BBLICLIAS BAJIEHTHOCTH paBHa ABYM. XJIOp B COSAMHEHHUAX C MeTal/IlaMH
Bcerja onHosaneHreH. CnenoBaTeNnbHO, BBHICIIEMY XJIOPHUAY MACHHs
cooTseTcTBYeT hopmyina DCl,.

Tono6ueiM 06pa3oM ONpenensieTcss COCTaB BBICUIMX XJIOPHIOB
KaXIIOr0 M3 IPUBEACHHBIX 3JIEMEHTOB.

Ortser: 2131



3ananne 4.
YCTaHOBP[TC COOTBCTCTBHC Me)KJIy XUMHYECKHM DJICMCHTOM H
b opMyJIO#i ero riAPOKCHAA.

QJIEMEHT OOPMVIJIA TUIPOKCUIA
A) Sr 1) 90H
E) Bb 2) 3(OH),
B) Si 3) 205
INB 4) H,00;
5) I(OH),
A b B r

[IpaBHnbHOCTD BBHINIONIHEHMA 3aJaHHH, NOAOOHBIK JAHHOMY, 3aBH-
CHUT OT YMEHUS XapaKTepH30BaTh J060H XUMMYECKHUIT JIEeMEHT O €ro
OJIOXCHUIO B niepuoauueckoil cucreme J[.U. Menneneesa.

BOT Kak MOXXHO BBICTPOMTH XOJI PACCY>XIEHHH IPH BHIOJHEHUH
TAKOro 3aJJaHusL.

CocTaBuM XapaKTEpPHCTHKY YKa3aHHBIX B YCIOBHM 3aJaHHf dJe-
MEHTOB IO HX MNOJOKEHMIO B nepuoauyeckod cucreme .M. Menne-
neesa. CrpoHuui (Sr) u pyGunmit (Rb) Haxogurcs B 5-M — GonbiuoM —
nepuoae Bo IIA u 1A rpynnax. 3Hauut, pyGuauii 1 CTpOHUMIA — MeTaJl-
TIbi, IPMYEM, C SPKO BHIPAKEHHBIMH METAIUTHYECKUMH CBOHCTBAMH.

Kpemmnit (Si) 1 60p (B) ABngioTCs 31eMEHTaMH — HEMETAJLIAMH.

Hanee o6patiM BHMMaHHe Ha obume GopMyJbl IPHBEACHHBIX B
3alaHHH THAPOKCHIOB 3JIEMEHTOB.

Cyns no cocraBy ¢opMyn, OTBEYalOlllHe WM COENMHEHHS OTHO-
carcs 6o K OCHOBaHMSM (UMeEIOT B cocTaBe runpokcorpynmy -OH),
mbo k kucnoraM (MMEIOT B coctase atomsl Bogopona H). Merannam
COOTBETCTBYIOT OCHOBAHH:, B COCTABE KOTOPHIX YHCJ/I0 THAPOKCOTpYN
COOTBETCTBYET BAJICHTHOCTH MeTalia. HemeramiaM COOTBETCTBYIOT
KMCIIOTHl (110 YCIOBHIO 3aJaHusi KMCIOPOAHBIE), B KOTODBIX BaJCHT-
HOCTh HEMETaJLIa PaBHA Pa3HUIE MeXAy 00Iieli BalEHTHOCTHIO aTOMOB
KHCIOpOAa M 00mieil BalleHTHOCTRI0 aTOMOR BOZIOPOAA.

3aTeM ¢ y4eTOM BBICKA3aHHBIX BRHILIE HOJIOKEHHUI chopMynupyeM
OTBET K 3a/IaHHIO.

CrpoHuuii (Sr) — MeTal ¢ NOCTOSTHHON BaJICHTHOCTBIO, PaBHOH
11, obpasyer ocHoBaHme, ob1as Gpopmyna koroporo I(OH),.

Py6unnii (Rb) — MeTann ¢ BaneHTHOCTHI0, paBHO# I, o6pa3syer oc-
HOBaHHe, oTBevalomee obmieii popmyne DOH.



Kpemuuii (Si) — HemeTann ¢ BhICHIEH BalEHTHOCTBIO, paBHO# 1V,
00pa3yeT rHAPOKCHJ, OONajalomuil KHCIOTHBIMH CBOHCTBaMH. Emy
orseuaet obmas popmyna H,20;.

Bopy Takke coOTBETCTBYET KucnoTa coctaBa H3O0;.

Orser: 2143

L.2. Xumu4eckas cBa3b. CTpocHUC BelllecTBa

3a nepuoa NpPOBEACHU €AHHOrO roCyAapCTBEHHOIO DK3aMeEHa B
IK3aMEHALMOHHOH PafoTC MCNOIb30BANKCH 3aJaHHA NOBBILICHHOTO
YPOBHA CJIOXHOCTH, OPHEHTUPOBaHHbIE HA NPOBEPKY YCBOCHHS
NPaKTUYECKH BCEX OCHOBHBIX BONPOCOB, COCTaBJAIOILHUX COLECpPKa-
HHE 3TOM TeMbl: BUIBl XUMHYECKOH CBSI3U — KOBaJICHTHAs1 (IOJIIpHAast
M HEMOJspHas), HOHHAS, METaJNIMYECKas, BOAOPOAHAS; cocoOHl 00-
pa3oBaHHMA KOBAICHTHOH CBA3M; CTCHNEHb OKHCICHMA XHMHYECKHX
3JIEMEHTOB; BELIECTBA MOJEKYJAPHOI0 H HEMONEKYJSIPHOIO CTpOe-
HH$; 3aBUCHMOCTH CBOMCTB BEILECTB OT OCOOEHHOCTEH HX KpUCTaJLIH-
yeckoit peuteriu. [1loaTomy Lenecoo6pasHO O3HAKOMMUTBCS CO BCEM pPa3-
HOOOpa3ueM STHX 33AaHMi U criocobamu UX BBIMOIHEHUA, YTo Oyaer cro-
cobcTBOBaTh OOJlee YCNELIHON CHCTEMATH3ALMY 3HaHUil 0 JaHHOM TeMe.

3axauue 5.
YCTaHOBHTE COOTBETCTBHE MEXY HA3BAHHEM BEIIICCTBA M THIIOM
€ro KPUCTAJUIMYECKON PEUICTKH.

HA3BAHUE BEIIECTBA TUIIT KPYICTAJUIMYECKOM
PEIIETKH
A) 6pom 1) Hounas
B) rpadur 2) aToMHas
B) nezuit 3) MonexynspHas
') HuTpu g KanpUus 4) merannueckas
A b B r

Jinsg BHIMONHEHHS 3aJaHUd HEOOXOAMMO HCMONIL30BATH 3HAHHUS O
cmocobax o6pa3oBaHMA KPHCTAUIMYECKUX pelueToK. Kpucramnmue-
CKYIO PEILETKY MOTYT 0Opa3oBBIBaTb KaK OJIMHAKOBBIE, TAK U pPa3HbIC
4acTHLB! (MOHBI, aTOMBI, MOJIEKYNbl). Tak, y Hutpuaa kanpigas CazN,
KPHCTAJIMYECKad peilleTKa obpa3yercs 3a CUeT IEKTPOCTATHYECKOTO
npurskenus nouos Ca'™2 u N2, I03TOMY OHA Ha3hIBAE€TCA HOHHOM.
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B y3nax KpUCTa/LIM4eCKOH pelICTKH rpaduTa HaxonsATCs aTOMBI
yriepona, cCBsA3aHHbie MEKAY cOBOH KOBaJEHTHOH XMMUUYECKOH CBS-
3b10. Takas peleTka Ha3bIBAETCS AaTOMHOHM.

B y3nax kpHcTa/IM4ecKkoH peleTkyd NpocToro BeecTsa — 6pomMa
(Br,) HaxonATCs MOJEKYJIbl, TO3TOMY OHA HA3bIBACTCS MOJICKY/ISPHOM.

Lie3uii aBnsercs METAIOM H, CIEOOBATENbLHO, HMEET METaJLUTHYE-
CKYIO KPUCTAIITHYECKYIO PCILIETKY.

OrBer: 3241

3aganni o cmocobax oOpa3oBaHHUA Pa3IHYHBIX BUIOB CBSI3H MPO-
BEPAIOT, HAIIPUMED, TAKUE 3aAaHHUA.

3anauue 6.
VYCTaHOBHTE COOTBETCTBHE MEACAY Ha3BaHHEM COCJHHEHHS U BH-
JOM XUMHYECKOH CBA3H B 3TOM COCIMHCHHH.

HA3BAHHUE COEJUHEHUA  BUJ CBA3U

A) LuHK 1) uounas

b) azor 2) MeTannuyeckas

B) ammnuaxk 3) xoBasieHTHas nOIspHas

I') xnopuz Kanbius 4) KOBaJIeHTHAs HENOJIsIpHas
A b B r

XHMHYecKas CBA3b OCYILECTBIAETCA NOCPEICTBOM DJJEKTPOHOB.
Taxk, npu o6pa3oBaHHM MOJIEKYJIbI a30Ta MPOMCXOAUT B3aHMHOE Iepe-
KPbIBaHHE 3JEKTPOHHBIX OpOMTanef AByX aTOMOB a30Ta, BO3HHMKAIOT

ob11ye 3NeKTPOHHBIE TIapEL:

Takas xumuyeckass CBA3b HOCHT Ha3BaHME KOBAICHTHOH HeEINO-
JIAPHOMH.
B Mmonekyne ammuaka NH; xumuueckast cBI3b BOZHHUKAeT MEXJy pas-
HOMMEHHBIMM aTOMaMH, HalpHMep, MEXAY aTOMOM a30Ta M Tpems
aTomamu Bogopoza. Ilpu aTom aToM, obnaparonuit 6onpIIEH 3/IEKTpPO-
OTPHLATENBHOCTBIO, B JaHHOM Cly4ae a30T, ¢ 60nbLICH CHIION MPHTA-
rusaeT K cebe oblIHe dJIEKTPOHHBIE Maphl, BhI3biBas MX cMelieHue. B
MOJIEKY/IE BO3HMKAET KaK Obl /Ba NOMIOCA — IIOJIOXUTENbLHbIM U OTpH-

11



uarensumﬁ:N“’H;‘. Takoi BUJ CBS3M HA3LIBAETCS KOBAJICHTHOM HO-

JIAPHOH.

Xnopun xanelids 00pa3oBaH 37E€MCHTaMM, PasIMuMe B JJIEKTPOOT-
PHLATENLHOCTH KOTOPBIX JOCTATOUHO BESMKO. I1o3ToMy Npu coeAMHEHHH
¥X Opyr ¢ APYTOM NPOMCXOIUT MOJIHAs Nepeaada 3NeKTPOHOB OT aroMa
Kajiblis K atomy xiopa. [Ipu atoM atoM xJiopa nproOperact n3bbIToy-
HbIH OTpULIATENbHBIA 3apa, ApeBpamasich B HoH xjiopa CI, a atoM Kanb-
UM, JIHIUBIMKCH ABYX SJEKTPOHOB, IIPEBPAILAECTCS B MONOXUTC/bHBIN
1oH Ca®". Pa3H0MMEHHO 3apsDKCHHBIE HOHBI 33 CUET 3/1eKTPOCTATHYECKOTO
npurspkeHua obpasyior coeauHcHue CaCly. Xummueckasd cBsi3b B 9TOM
ClIy4ae Ha3biBae€TCAd HOHHOM.

XuMHYeckas CBf3b B MPOCThIX BEILECTBAX MCTajaxX MOJy4YHsa Ha-
3BaHHE METaLIMYECKOi cBs13u. OHA OCYILCCTRAETCA 3a cuceT obobiiecT-
BJICHHUSI DJIEKTPOHOB BHCILHETO CI0st aTOMOB BCCMH CTPYKTYPHBIMH Yac-
THLIAMH MeTallIa, T.€. ATOMaMH H HOHAMH, B3aHMHO MPCBPALaOLIHMUCS
Jipyr B Apyra. Takol BU CBSI3H XapaKTCPEH M1 LMHKA.

Otset: 2431
YcBoeHUE 3HaHui 0 rubpuan3aLuy 371eKTPOHHBIX 00J1aKOB U BO3HHK-
HOBCHMH O- U T-CBs3eii NPOBEPSAIOTCS TAKMMHU 33 JaHHSIMH.

3aganue 7.
YCTaHOBUTE COOTBETCTBHE MEXIY HA3BAHUEM COCIMHEHHS U TH-
[IOM rHOpMIM3alIMy aTOMHBIX OpOuTajel yrnepoaa B HCM.

COEJMHEHUE THUI TUBPUAU3ALIAN
A) Henzon 1) sp
B) atunen 2) sp’
B) meTanon 3) sp’
I') auetunen
A b B I

[Ipy BEIMONHEHMH TAKMX 33JaHUi HEOOXOMUMO 3HATh, YTO THOPM-
Au3auus opbuTanel — 310 Kak Obl CMEIIEHHE PAa3NMUYHBIX OpOUTAIEH 1
BhIDaBHHBaHUE MX IO Gopme u sHepruu. Ecnu B rubpuansauuy yyacr-
BYIOT OpOMTanu TpeX p-37EKTPOHOB U OJHOTO S-3JICKTPOHA MOABJAOTCS
YeThIpe OAMHAKOBBIE OpOMTANM, HasbIBaeMble I'MOpHIHbIMA, Takoc Bbl-
paBHMBaHHE OpOHMTANEH HOCHT Ha3BaHHC Sp -r6pHUaMsaimy. OHa Xapak-
TCPHA ]I NIPEAE/IBHBIX OPraHHYECKHX COCAUHEHHUH, K KOTOPBIM OTHOCST-
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csl, HanpuMep, MeTaHoJl. Bce CBsA3M B TaKMX COEAMHEHHSIX OTHOCATCA K O-
cBa3aM. [Ipu Hanuunu B MoseKyne IBOHHOI CBs3HM, KaK y OTUICHA, UMECT
mecto sp’-rubpuamusanys. [Ips 5ToM B rGPHIM3ALMN YIACTBYIOT HE BCC
opbuTany Bo3OYKIEHHOIO aToMa YIriaepoaa, a TOMbKO TPH: S-OpOUTalib 1
nBe p-opbutany. Y Kaxaoro aroma yrjiepoza OCTaeTcs NO ONHOH Herub-
PpHAHOH OpOuTanH.

Yactuyno nepekpriBasich, OHU 00pa3yioT HOBY1 — 7-CBi3b. llpu
3TOM B [IPOCTPAHCTBE OpOMTANM PacIONIOKCHBI MAPAJUIEIBHO APYT APYTY
M TEPHCHAMKYJIAPHO IUIOCKOCTH THOpHAHBIX OpOMTaNcil (IMOCKOCTH
C-CBsI3ei).

B Monekync 6eH30na aToMbl yriIepoa TaKkKe HaXOmATCS B COCTOSI-
Huu sp’-rubpumnzanuy. OcTaBuecs (10 OJHOH Y KAKIOTO K3 LUECTH
aToOMOB YTJiepozia) OpOUTaNM B3aUMHO [EPCKPHIBAIOTCA M 00pa3yroT enu-
HOC U1 BCCH MOJIEKYJIbI T-NEKTPOHHOE 0Onako. Takum oOpazom, ek~
TPOHHAA [UIOTHOCTH B MOJCKYJe 6eH307a pacnpenenacTcss PaBHOMEPHO U
TIODTOMY CBSI3H MEX/LY aTOMaMH YriIepoja O{MHAKOBbIC,

B npouecce obpasopanns rubpuaHbix opbuTaicii atoMa yriepoaa B
MOJIEKYJIC alIETIICHA YYacTBYIOT O/IMH S- U OAMH p-3aekTpoH. OcTasiiue-
Cs Yy KXKIOro aroMa JBe HCTHOPUAM3HPOBAHHBIC p-OpOHTANN B3aUMHO
TICPEKPHIBAIOTCS, B Pe3ynbTaTe Yero obpasyiores Ase n-cBa3H. Takum 00-
pasoM, Al aUETUNIEHA, B MOJIEKY/IC KOTOPOTO aTOMEI YITIEpPOAA COEIHHE-
Hbl TPOHHOM CBsI3b10, XapaKTEpHA Sp-rHOPHAM3ALES.

Ortser: 2231

3aganue 8.
VYceTaHoBUTE COOTBETCTBUE MEXAY HOpMyroil BEIeCTBA H YUCIOM
G-CBSI3€H B €ro MoJeKyine.

®OPMVIJIA BEIIECTBA YHUCJIO 6-CBA3EN
A) CH;Cl 1) omna
b) NO, 2) nBe
B) Csz 3) TpU
N CF, 4) ueTpIpe
5) nare
6) wecTtb
A b B r

13



CocraBuM CTPYKTYpHBIC (OpMyIIBl BELIECTB, YKa3aHHBIX B YCJIO-
BHAH 3aaHUA.

H F
| |
H-C-Cl;0=N=0;H-C=C-H;F-C
|
H
Ilanee paccyxzgaem tak. OAMHapHOH G-CBSI3H COOTBETCTBYET Sp-
rubpuanzanms, B CIy4ac KOTOPOiH BCE CBA3H B COCIMHEHHUH OTHOCATCH
K o-cBs3aM. [To cTpykTypHOH dopMylie CoeTHHEHHS C OJUHApHOH CBS-
3bI0 ONPEOENIAEM YHCIIO G-CBA3CH B ero Mouekyine. JIBoHHBIE H TpOM-
HBIE CBA3HM COCTOSAT, COOTBETCTBEHHO, MM M3 OJHON O- U OJHOH T-
CBS3€H, WM OJHOH O- U JBYX 7T-cBsi3eH. 1o CTpyKTYpHBIM popmynam
COCIHHCHUH C JBOMHOH M TPOMHOH CBA3BIO ONPEICNMM YUCJIO O-
CBs3CH B HX MOJICKYJIax.
Otsert: 4235

3aganue 9.
YcTaHoBHTE COOTBETCTBUE MeXIy GOpMYJIOH BeLleCTBa U CTeme-
HBIO OKHCIICHHA a30Ta B 3TOM BELUECTBE.

®OPMVIJIA BEHIECTBA CTEITEHL OKNCJIIEHW
A) (NHy):Cr,0, 1) +3
b) N,O, 2)+4
B) Ca(NOZ)z 3) +5
) N,H, 4) -3
5) +2
6) 2
A b B r

B kaxnol U3 npuBeAeHHBIX GOpMyJ ONpENeInM DJJIEMEHT C I0-
JIOXHUTENIBHOH (MM OTPHIIATENBLHOM) CTENMEHbI0 OKUCIEHUS, 4 3aTeM
MOJICYUTAEM BEIIMYHHY CTENECHU OKHUCICHUs a3zora. Bennuuua creneuu
OKHC/IECHHS a30Ta B COCAMHEHHHM OIIpEAC/IAeTCA M0 HpaBHny: obuiee
YHCIIO CTEIICHH OKHMCIICHHA OJHOTO JJIEMEHTA JOJDKHO OBITH paBHO 00-
LIEMY 4YHCIY CTCIEHH OKHMCIIEeHMs Apyroro anemMeHta. CoeauHeHUE
N2O4 u N,H,; o6pa3oBaHsl N0 THNY KOBAICHTHOW MOJIAPHOM cBA3u. B
NIEPBOM M3 HHUX aTOM a30Ta HPOSBIISET NOMA0XKHUTCIIbHYIO CTeIIEHb OKUC-
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JieHus, a B coeauHenun N,H, — oTpHuaTensHyio creneHb OKHUCIEHHS.
JTO MOATBEPXKIAACTCA MONOXECHHEM JJIEMEHTOB B MMEPHOAHUYECKOH CHC-
teme [I.U. Menneneesa. B cocTaBe nuxpomara aMMOHHSA HMECTCS HOH
aMMOHHs NH;, B KOTOPOM a30T BCETZa NPOSBIAET CTENEHb OKHUCIIE-

HHA, paBHYIO -3, a B KHCJIOTHOM OCTaTKC NO; €ro CTencHp OKUCIACHUS

HOJIOKHTENbHA H paBHa +3.
Otser: 4216

I.3. Knaccupuranusg HCOPraHMYeCKUX H OpraHM4ecKknx
coeauHeHui. XapaKkTepHbie XHMHYECKHe CBOMCTBA OCHOBHBIX
K/1aCCOB HEOPraHHYECKHX H OPraHUY€CKHX BelecTs

3aJaHKs NOBBILLIEHHOI'O YPOBHSA CIOXHOCTH, IIOCTPOEHHbIE Ha Ma-
TEpUaJIC JAHHOI'O pa3ieia Kypca XUMHH, TpeOYIOT YMEHUI: ycmanae-
Jugams NPUHAIIEKHOCTS BELIECTB K ONPENCICHHOMY KJ1acCy Ha OCHO-
BaHMH COOTBETCTBYIOLIMX I[IPH3HAKOB KJIACCHM(UKALNH; OOBACHAMb
3aBUCHMOCTH CBOWCTB HEOPraHMYECKHX H OPTaHHYECKHX BEMIECTB OT
HX COCTaBa U CTPOCHUA.

PaccMoTpuM mpHMephI 3afiaHuid, BHIMOJHEHHE KOTOPBIX TpebyeT
MIPUMEHEHHNA 3HAHNI JaHHOH TeMBI.

3aganne 10.
VCTaHOBMTE COOTBETCTBHE MEXNY Ha3BaHHMEM BCHIECTBA M Kiac-
coM (Tpynmoii) BenecTs, K KOTOpOMY(0H) OHO IPHHAILICHKHUT.

HA3BAHUWE BEIIECTBA KIIACC (I'PVYIIIIA)
BENIIECTB

A) ruapoxcuna cepsl (VI) 1) xucnas cons

B) runpokcun xxenesa (11T) 2) KucnoTa

B) ceposonmopoz (p-p) 3) ocHOBaHHe

') runpokapboHaTt KabLKA 4) amQoTEPHBIA MM APOKCHTT
S5) cpenHss colib

A b B r

3Has coCTaB BELIECTBA, MOXHO ONPC/CIINTE, K KAKOMY KJIacCy OHO
NPHHAVIOKHT. B NpHBEAEHHOM 3aJaHMH JIMIIL Ha3BAHHE OJHOTO Be-
uiecTBa — rutpokcuy cepsl (VI) — 3Byuut HeoObp1gdo. Crieayer UMETh B
BHAY, YTO 3TO Ha3BaHHE CCPHOHN KHCJIOThI — NPOAYKTa B3aUMOACACTBHUS
okcunaa cepsl (VI) ¢ Bogo#.
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Haspanue ruppoxcun xenesa (III) cooTBercTByeT BElUECTBY CO-
craa Fe(OH);. Dto BewecTBo oTHOCHTCA K aM(MOTEPHBIM T'HAPOKCHU-
nam. Pactsop cepoBoaopona H,S B Boge npencrasisiet Co60H KUCIOTY,
a BOT Ha3BaHHe ruApoKkapOOHAT KaJbLKsA 03HAYaeT, YTO B COCTaBE COJIH
YroNLHOM KHCJIOTHl IpucyTcTBYeT Bogopon (hidrogenium), ciaeposa-
TEJIBHO, OTO KUCIIas COJIb.

Otset: 2421

3anaHud Ha KNacCH(GUKALMIO OPraHUYECKHX BEIIECTB, KaK NIPaBH-
710, He TPeOYIOT BBUICHCHHMS COCTaBa BELIECTRA M0 €ro GopMyIe.

3apanue 11.

YCTaHOBHTE COOTBETCTBHE MEXAY Ha3BaHHEM BEILECTBA M KJac-
coM (Tpynnoi) opraHuueckuX COCAMHEHHH, K KOTOpOoMy(0i) OHO Ipu-
HaJUIC/KHT.

HA3BAHHWE KJTACC (I'PYTIIIA)
COEJVHEHU COEJIMHEHUI
A) u3onpeH 1) ankenst
b) ronyon 2) cOupThI
B) uz06yteH 3) aueHwl
I') nponanan 4) apeHnl
5) anpAerubl
6) anKuHbl
A b B T

CornacHO CHCTEMAaTMYECKO HOMEHKIAType Ha3BaHUS Herpe-
OENbHBIX YITIEBOAOPONOB 00pazyloTcs, KaK IPaBHNO, IyTeM H3MEHe-
Hust cydPpuKca -aH COOTBETCTBYIOLICTO NPEEILHOrO yrieBOAOpoaa Ha
-eH. O10T cyhdHKC B Ha3BaHUM YKa3aHHBIX COCIUHCHUH [IOBTOPACTCSA
msaxnabl (A u B). B takoM cnyuae HeoGXoauMO MPOSABHTH 0OCOOYIO
BHUMATEIbHOCTb, T.K. BO3MOXHa O1MOKa. M300y1eH — n3omep OyTeHa-1 u
umeeT dopMmyy

CHZ =C~ CH3,

CH;

T.C. OTHOCHUTCS K HENPEACIBHBIM YTJICBOAOPOOAM DsSa aJIKCHOB.
I/I3onpeH — TPaBHAJIBHOE HAa3BAHUC NPYroro Beuecrsa:
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CH2=(|3—CH=CH2
CH;

- 2-meTunbyraaueHa-1,3.

DTO Ha3BaHME ONpPEENsieT MPUHANIEXHOCTh JAHHOTO BEIECTBA K
JHMEHOBBIM YTIIEBOJOPOJAM.

Ha3panus cnupror obpasyior, 106aBuB cypdUKC -0N1 K Ha3BaHUIO
YII€BOAOPOAA € caMOM JNHUHHOH YIJIEpOIHOH Lenblo, BKINOYAIOIIEH
IHAPOKCHIIBHYIO Ipymmy. HyMepauuio Liend HaudHAaKT C TOTO Kpaf,
6mKe K KOTOPOMY pacmnonoXeHa T'MIPOKCWIIbHAS Ipymna (B Haluem
NpUMEpE 3TO IOCNE/IHEE MOJNOXKEHHE HE MCIONB3YETCs, T.K. peub He
MIET O Ha3BaHMAX U30MEPOB CIIUPTOB).

U 3nech onsath aBa ykasaHHBIX Bemectsa (b u ') uMmeror onuHako-
Bbie Cy(pdukcel. OmHako, ecnd nponaHon (Ha3BaHue oOpa3oBaHO OT Ha-
3BaHUS YTIEBONOPOJA — MPOIAH) OTHOCHTCS K CIIMPTaM, TO TONYOI — 3TO
romoJior HeH3ona, H, CleJOBaTENBHO, OTHOCUTCS K apeHaM — TAKOBO Ha-
3BaHME IO CHCTEMATHUECKONW HOMEHKJIATYpe KJIacca apOMaTHYECKUX YT-
nesoaoponoB. TaknM 00pa3oM, IpH BBINOJHEHWH NOJOOHBIX 3aHaHUM
CnenyeT NPUMEHATH 3HaHHA O HOMEHKNIAType OpPraHM4YECKHMX BEILECTR,
NPE/IBAPUTENBHO YCTAHOBHB, YeM SBJIICTCSA HA3BAHHOE BEILECTBO: H30ME-
POM HJIH FOMOJIOFOM KaKOMY-TO M3 H3BECTHBIX BELECTB.

Ortger: 3412

[TpvHaIeXKHOCT, BEIECTB K TOMY WM HHOMY KJIACCy MOJKCT
OBbITh yCTaHOBNIEHA O hOpPMYJIE BELIECTBA.

3anaune 12.

YcTaHOBUTE COOTBETCTBUE MEXIy (QOpPMYNION BEIECTBA M €ro
NPUHATNSKHOCTLI0 K ONpPEACICHHOMY Kiaccy (rpyre) HeopraHuue-
CKHX COSIHHCHM.

POPMYVYIJIA KJIACC (I'PVIIIIA)
BEIIIECTBA HEOPI'AHUYECKHWX COEJMHEHMIA
A) H;As0, 1) kucnora
b) BeO 2) oCHOBaHUE
B) Ca(OH)Cl1 3) OCHOBHEII OKCH
[) SO, 4) amboTepBbIH OKCHA
5) KUCAOTHBIH OKCHI
6) cosib
A b B r
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[Tpy BHIMOMHEHHH TaKHX 3a3AaHUil HeoOXONMMO MNOJB30BATHCS ON-
PEACICHUCM KaXAOro Kiacca BellecTBa. SICHO, 4TO CCIOM BELIECTBO
(BeO; SO;) cocTouT U3 ABYX 3JEMCHTOB, OJUH U3 KOTOPBIX KHCIOpOJ,
TO OHO OTHOCHTCH K OKCHOAM. B 3aBHMCHMOCTH OT TOTO, KAKUM MO Xa-
pakTepy 3JeMEeHTOM 00pa30BaH 3TOT OKCHJ, ONPCACAAETCS U XapaKTep
caMoro okcuzaa. bepunnuii No MONOKEHUIO B MEPUOAUYECKOH CHCTEME
J.W. MenneneeBa nposiBIgeT CBOMCTBA KaK META/LIa, TaK U HeMeTala.
CrnenoBareinpsHo, ero okeng BeO — amdoTrepeH. A BOT cepa — HeMeTan,
obpasyeT kucnorHsii okcun SOs.

B cocTaBe KMCIOTH BCErla KHMEIOTCS aTOMbl BOJIOPO/ia, CBA3aHHBIC C
KHCJIOTHBIM OCTATKOM, 3HAUUT BelecTBO, hopMyna koroporo H;AsO,
— KUCJIOTA, & BEeLleCTBO, COCTAB KOTOPOTro BhIpaxkeH GopMyIion
Ca(OH)CI, cocTouT U3 KatuoHOB MeTawna ( Ca®* ), KUCIOTHOIO OCTATKA

constHo# kucinotrel (C1™) ¥ rpynnsl atomos -OH. 1o ceuaeTenscTByer

O TOM, YTO JAaHHOE BEl1eCTBO OTHOCUTCS K COJISIM, HO TaK KaK 3TO CONb
obpa3oBanach B pe3y/ibTaTe peaklM HCHTpaaIu3aluy, Npy KOTOPOH Ha
KHCJIOTHbIH OCTaTOK 3aMeCTHJIaCh TOJIBKO oAHa rpynna -OH (peaxuus
uzet B oTHouieHuu 1:1), To 9Ta Conb OTHOCUTCA K OCHOBHBIM COJIAM.
Otger: 1465
IIpuBeaemM npuMmep 3ajaHusi, ¢ NOMOLIBIO KOTOPOro HPOBEPSIOT
YMEHHE pa3iuyaTh CO14 JI0 COCTABY.

3axanne 13.
YcraHoBUTE COOTBETCTBHE MEXAY GOPMYJIOH COMM U €€ NpUHaL-
JIEKHOCTBIO K ONpPENCICHHO# IpyIime.

DOPMYVYIJIA COJIN T'PVIIIIBI COJIEN
A) ZnSO, 1) kucnrie
B) Cuy(OH),CO; 2) cpennue
B) KAI(SO,); - 12H,0 3) OCHOBHBIE
I') NaHSO, 4) NBOIHBIE
5) KOMIIIEKCHEIS
A b B r

Kucnbie ¥ OCHOBHBIE CONM MOMHO PACCMaTpHBaTh KaK MPOIYKT He-
IIOJIHOTO B3aMMOJEHCTBHS KHACJIOTBI C OCHOBAHHEM B PEakUUH HEHTpaIu-
3auMu. B cpefiHux comix BCe aTOMbI BOAOPOLA COOTBETCTBYIOIIEH KHCIIO-
Thl 3AMCLICHBI HA aTOMbI METaILa; B KUCHBIX COJIIX OHH 3aMELICHBI TO/Ib-
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KO YaCTHYHO; B OCHOBHBIX COJIIX rpynmsl atomos -OH coorseTcTBYIOILIE-
IO OCHOBAHHS JIMILIb YAaCTHYHO 3aMEILICHB! HA KMCJIOTHbIE OCTATKH. 3HAHUE
9THX CBECHUIH HEOOXOUMO UL BHITONIHEHHUS 3a/1aHHA.

Cynedar uunka ZnSO, OTHOCHTCS K CPEOHHAM COISM; MMAPOKCH-
kapboHat Menu Cu,(OH),CO; — K OCHOBHBIM, THAPOCYIs(GAT HATPHS
NaHSO, aensiercs kucnoit consio. Ecii B cocTaBe coau cojepxatcs
JIBa Pa3HBIX KATHOHA M OAMH aHWOH, B HAIIEM 3aJIaHHH 3TO ATIOMOKa-
nueBble kBacubl KAI(SOy), - 12H,0, To Takue conu 0THOCATCS K ABOMH-
HBIM.

Otger: 2341

3apanne 14.
VcTaHoBUTE COOTBETCTBUE MEXKAY Ha3BaHHEM BEILECTBA H €0
MOIEKYJIAPHON GOpMYOH.

HA3BAHMWE BEIIECTBA MOJIEKYJIIPHA A
DPOPMYV.JIA

A) ravuepuH 1) C3HgO,

b) nponanoBas kucnora 2) C3HgOs

B) aneTon 3) C;HgO

I) metunauerar 4) C,H,0,
5) C,HO

A b B I

BHauane mo Ha3BaHHIO BELIECTBA ONPEACIAUM €ro IPHHANICK-
HOCTB K OlpelielieHHOMY Kiaccy. Tak, IHIEpHH — 3TO TPeXaTOMHEIH
CIIHPT, CIICAOBATENEHO B €r'0 COCTABE JOJDKHO OBITH TPH aTOMa KHCJIO-
pona. M3 nepeuns MonekymapHeIX (GOpMyJ, YKa3aHHBIX B 3aJaHHUH,
tonbko onHa CsHgO; nmeert Tpu atoMa kucnopona. Yrobsl ybenuTscs B

- IPaBUABHOCTH BBHIOPAHHOTO COOTBETCTBHS, HEOOXOAMMO OCTaBHMTH
CTPYKTYPHYIO GOPMYITY 5TOT'O COEAMHEHMUSI:

CH, -CH-CH,

OH OH OH
B cocraBe mpomMOHOBOW KHCIOTBI, TakKKe KaK H B COCTaBe
CJIOXKHOTO 3dHpa METHNaLeTaTa, COACPIKUTCA 1O 2 aroMa KHCIOpo-

Aa. le/l ITOM YKa3aHHBIC BCIICCTBA Pa3iniarOTCsd CBOMMH (l)yHKHl/IO-
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HanbHBIMU rpynnaMu. Ctpyxrypusie popmynsl CH; — CH, — COOH u

0O
4
CH; — C — O — CH; nmoMorawT yCTaHOBHTb, YTO COEAMHEHHE C QYHK-

HHoHaNbHOH rpynnoi - COOH — nponaHoBasi KUCIOTa, a ¢ Tpynnoi

pas
aTomoB — C MCTUIALIETAT,
~
O-—

ALCTOH NPUHAMISKHT K Klaccy KCeToHOB. B Mx cocrase coacp-
XHUTCH TONBKO OAMH aTOM KHCIOpOJa. B COOTBETCTBUHM CO CTPYKTYp-
HO# dopmynoii anerona CH; — CO — CH; ero monekyasproi dopmy-
noi sensiercs C;HgO.

Oteer: 2131

3apanne 15.

VY CTaHOBUTE COOTBETCTBUE MEXAY MOJICKYISPHOU QOpMyiioi Be-
ILECTBA U KJIAcCOM (IpyINIoi) OpraHHYeCKUX COEAMHEHMH, K KOTOpO-
My(0J1) OHO IPUHAMTICHKHUT.

MOJIEKYJISIPHAA KJIACC (I'PYIIITA)

D®OPMVIJIA OPFAHWMECKUX COEJTUHEHUI
A) CH, 1) yrneBoasl
b) C,H;O, 2) apeHBbI
B) C;Hg 3) anKuHBI
') CsH,,0s 4) cnoxHbIC dQHUPLI
5) anbaeruael
A b B T

- YKa3aHHbIC B 33aHHH KJIacChl (IPYTIIbI) OPraHHYCCKUX BEILECTB 110

COCTaBy MOXHO PasACIUTE Ha YIMICBOAOPOALI U KMCIIOPOAOCOACPXALKUC
COCIUHCHUA.

Y106BI YCTAHOBHTB, K KAKHM IPYIINaM YrJIEBOAOPOAOB OTHOCUHTCS
BELIECTBO ¢ Monekynapuon ¢popmynoit C;Hg, coctaBum ero crpykryp-
HBIE POPMY:IBI.

ODTOMY BEIIECTBY OTBEYAIOT /ABE CTPYKTYPHBIE YOPMYIibI:

HC=C-CH,-CH; n H,C = CH - CH = CH,.

Hanuuue B Monexysne OIHOrO M3 3THX BEIECTB TPOMHOM CBA3M
(C=C) cBumeTenbCTBYET O TOM, YTO YIJIEBOAOPOA OTHOCHTCS K AJIKUHAM,
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a JIByX ABOMHEIX CBfI3eil B APYTOM — UTO OHO OTHOCHUTCS K aliKaJMeHaM.
B nepeuHe BeLIECTB, YKa3aHHBIX B YCIOBUH, €CTh TONBKO anKHUHEL. 3HA-
uuT, BelecTBO coctaBa C4Hg oTHECEM K alKuHaAM.

Cocras monekynbl C;Hg coorBercTByeT 06111ek dopmyne CiHy, 6

K/acca apeHOB. 3HaYMT, BEMEHCTBO cocTaBa C,Hjy sBnsieTcd apeHoM.
BemectBy coctaBa C;HzO, MOryT cOOTBETCTBOBATH [BE CTPYK-
TYpHBIE GOPMYNHL.

20 20
CH;-CH,~CH,~C  uCH;—CH,-C
“OH O~ CH,

Huaue roBops, 3T0 BEIIECTBO MOXKCT OTHOCHTCH Kak K KapOoHo-
BbIM KHCJIOTaM, TaK U K CIOKHBIM 3¢upaM B mepeuHe yka3aHHBIX Be-
(ECTB, KapOOHOBBIE KUCIIOTHI OTCYTCTBYIOT, 3HAUMT 3TO OYHET CIIOXK-
HBIH 3dQup.

Bewectsy cocraBa CsH;¢Os cooreercTByer oOmas Qopmyna
Cu(H,0),. 210 yrneson.

Ortser: 3421

[Tpu BhInOnHEeHuM 3ananuii, rae Tpedyercs no Gopmyie onpene-
NHTH Ha3BaHUE OPTaHHYECKOTO COCAMHEHMS M YCTaHOBUTbH €r0 IIpH-
HAJUIeKHOCTh K ONpENEeNeHHOMY KJIaccy, HeoOXOAMMEBI 3HAHMA O
dyHkuHoHanbHbIX rpynnax. [Ipueenem npumep.

3aganue 16.
Ycranoute cooTBeTCTBHE MEX a1y POpMyiIoH BElIECTBA U €rO Ha-
3BAHUEM.

®OPMVIJIA BEHIECTBA HA3BAHUE BEILIECTBA
A) CH;CH,COH 1) nponanans
b) HO —-@— CH; 2) XJI0pyKCyCHas KUCIIoTa
B) C1 - CH,COOH 3) 4-6poManuInH
I') Br ——@— NH, 4) 4-meTungeHon
5) araHox
A b B r
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Oynkuuonansias rpynna — COH cBsa3aHa ¢ yrieBoaOpOLHBIM
paguKagoM B MOJEKYJaX alibJACrHI0B, 3HAYHT, BELLECTBO ¢ (HOpMYsIOH
CH;CH,COH umeer HazBaHHE ¢ OKOHYAHHEM -allb, [IponaHalb. B co-
CTaB€ TPETHEro MO NOPAJKY BemecTsa (GyHKUHOHATLHOR [PYIIIONA AB-
asercs — COOH u, xkpome TOro, B YrjeBOAOPOJHOM pajuKallc OAHH
aTOM BOJIOPOJA 3aMeLlleH Ha XJIOp. DTO BELUECTBO — XIOPYKCYCHasi KH-
crnora. /ipa OCTaBHIMXCS BEIICCTBA SBISIOTCSA NMPOU3BOAHBIMH (eHona,
0 4CM CBHMIETCABCTBYCT HaJIM4ue B HX GopMynax 6EH30/IbHOIO KOJIbLA.
B onHoM u3 HHX OEH30/BHOE KOJBLO CBA3aHO C I'CAPOKCHILHOHN rpyn-
nod u pamukanom Merwnom -CH;. Otcroma ero  HasBaHue:
4-metundeHosn. A B ApyroMm — OCH30/MbHOE KOJBLLO CBA3aHO C (QyHK-
LUOHAIBHOM rpynnod amuHOB -NH, u 6poMom, cinenoBareilbHO, €ro
Ha3zBaHHe 4-OpOMaHMIIUH.

Ortger: 1423

K crnenyromci rpymnne OTHOCATCA 3alaHdsi HA YCTaHOBJICHHE CO-
OTBETCTBHA MEXIY Ha3BaHMEM BeulecTBa U oOuiel hopmynol romono-
M4ECKOro psilia, K KOTOPOMY OHO OTHOCHTCSL.

3aganue 17.
YCcTaHOBUTE COOTBETCTBUE MEXAY Ha3BaHHEM COCHMHEHHS U 00-
et GopMysoH OTBEHAKOMIEr0 MY FOMOJIONMYECKOTO psijia.

HA3BAHHWE COEJHUHEHK A OBIIAS ©OPMVIJIA
A) OKTCH 1) CiHzpe2
B) uzonpen 2) C.Hz,
B) umknonponax 3) CiHauon
I') nexan 4y C.Hyo4
5) CnH2n-6
A b B r

Heobxoaumo, nmpexje BCero, ompeac/iuth, K KaKOMy TOMOJIOTH-
YCCKOMY Py OTHOCHTCS BELIECTBO, HA3BAHHE KOTOPOTO JAHO B YCJO-
BHH. A 3aTeM, IPUMEHMB 3HaHHS OOLMX GOPMYN Pa3HBIX rOMOJIOrHYE-
CKUX PSAOB yrj€BOAOPOAOB, yCTAHOBHTH 3TO COOTBETCTBHE. B naHHOM
3a/laHiH CleRyeT 00paTHTh BHHMaHHE Ha HA3BaHHE BELUECTBA U30IIPEH,
KOTOpO€ COrjacHO CHCTEMAaTHYECKOHM HOMEHKNAType Ha3bIBaeTCs
2-metunbytanuen-1,3, ¥ NUKIONPONaH, Tak Kak UMKIONapaduHbl SB-
JAOTCA MEXKJIACCOBBIMH M30MEPaMH aJIKEHOB.

OtBer: 2321
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OcHoBOIi cozepxaHMsi Ipyroii rpynisl 3aJaHHii SABJISIOTCH CBCAE-
HHMA O CTPOCHMM M CBOMCTBAX Pa3/M4HbIX HCOPraHMYECKHX H OpraHu-
YECKHUX BEIICCTB. DTH 3aJaHud NPERLyCMaTPUBaLOT:

a) YCTaHOBJICHAE COOTBETCTBUS MEXY:

— CXeMaMH MpeBpaiieHui ¥ GopMynamu BEIIECTB, HEOOXOJMMbIX
JUis TIOCTIEN0BATENLHOIO OCYLUECTBIIEHUS 3TUX NIPEBPALLCHHUH;

— pearupyoiuMy BEILEeCTBaMH U IPOAYKTaMH pcakiuii;

0) BbIGOD:

— BELIECTB, B3AaUMOACHCTBHE C KOTOPBIMH [IOATBEKIACT Xapak-
TEPHbIE CBOHCTBA OJHOTO WIH IBYX COCAUHEHUH;

-~ BEUIECTB, B3aUMOJEHCTBHE C KOTOPHIMH IIOATBEP)KAAET CXOACT-
BO MJIH pa3ivuMe CBOMCTB NPENCTAaBUTENECH OJHOIO WM Pa3HbIX KIac-
COB COeAKHEHUH.

Oxapakrepu3yeM OCOOEHHOCTH 3THX 3alaHMH Ha KOHKPETHBIX
npuMepax.

3aganue 18.

VYCTaHOBHTE COOTBETCTBHE MEX1Yy CX€MaMH NpEBpallleHud U
dopMynaMu BeLIeCTB, HEOOXOAUMBIX JJIs IOCAEJOBATENBHOI0 OCylLlle-
CTBJICHHS 3THX NPEBPAIUCHUIL

CXEMBI [TPEBPAILEHUI ®OPMY/JIbI BEILIECTB
A) Fe—Fe,(S0,);—>Fe—FeCl, 1) H,S0,, Mg, HCI
B) Si—>Mg;Si—~>Mg(OH),—~MgSO; 2) Ca, H;0, O,
B) Si—>Ca,Si—>Ca(OH),»>CaSiO; - 3) H,SO,, Mg, Cl,
I) Si—>Ca;Si—>SiH,—Si0; 4) Mg, 1,0, H,SO,
5) Ca, H;0, SiO,
A 3 B r

Jnst BBLINOIHEHMUSA DTOrO 3aJaHHs HEOOXOOMMO 3HAHUE XMMHUYE-
CKMX CBOMCTB METAIJIOB U HEMETALIOB, HX OKCHIOB M BOAOPOIHBIX
COEMHEHH, CBOMCTB rUAPOKCHIOB M CONEH, a TAK)Ke YMCHHUS OIpese-
niTh (B HeOOXOOMMBIX CIy4dasix) yCNOBUsA npoTeKanus peakuuid. Cre-
AyeT Takoke MMETh B BUIY, YTO KJIACChl BEILECTB, KaK HEOPraHUUYEeCKHX,
TaK U OPraHUYECKHUX, CBSI3aHBl MEX Y COOOH.

U3 mpocThIX BEECTB: METAJLIOB M HEMETA/UIOB MOXKHO HOITY4YHTh
CIIO)KHBIE BELISCTBA, HAIPHUMEp, OKCHJBL. M3 OKCHIOB MOMYy4alOT rufi-
POKCH/IbI (OCHOBaHHs M KHMCJIOTHI), KOTOpPhIE IIPH B3aMMOJEHCTBUU Me-
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xay coboil obpasyror conu. M3 mpegenpHBIX yrneBOJOPOAOB MOIYT
ObITh MOJTYHYEHBl HENMPCACABHbIC; U3 YTTIEBOAOPOJOB — CIIUPTHI, anble-
ruabl M T.0.

BeinoJiHeHUE 3alaHus HAYHEM C PacCMOTPEHHS CXEM INpEBpallie-
HHii BeleCTB, 0003HaYeHHBIX B yCIoBHM mox OykBamu A, b, B, T.

3Has XMMUYECKHE CBOKCTBA JKejle3a, Mbl MOXKEM 3aKIHOUUTh, YTO
cynbdar sxenesa (III) moxer ObITH NONYYEH B pe3yibTaTe B3aUMOAEH-
CTBHSI XKeJI€3a C CEpPHON KUCNOTOH (T.K. 3alIUCh YPABHEHUH XHMHUYECKHUX
peakiiiii Opx BHIMOJHCHUH MOKOOHBIX 3alaHUH HE IIPEAYCMOTpPEHA, TO
OfpeaeNATh APYrue MPOAYKTHI peakiuu, kpome cynbdara sxenesa (11I),
B lIEeJISIX 9KOHOMUHU BpeMeHM He Tpebyercsa). Hanee, cnenys cxeme npe-
BpalleHui (A), paccyaaeM Tak.

U3 coneit meTainbl MOXXKHO MONY4HTh B CBODOJHOM BHJE IyTEM
BBITECHEHHA X APYTUM, O0Jiee aKTHBHbLIM METAIIOM.

CornacHo HalllUM pacCyXKACHUSIM HEOOXOMMMbIC BCIIECTBA —
H,S0, u Mg (6onee akTUBHBIM MCTaJT) YKA3aHBI B 3aJaHUM [10J] HOME-
pamu 1 u 3. Ocraercs BbIOpaTh TpeThe HEOOXOAUMOE BELIECTBO M3 OC-
TaBUIMXCH ABYX — consHasn kucnora HCL (1) u xnop Cl, (3).

Yrobbl He AOMYCTUTH OLIKOKY NPH BHIOOpE OTBETA, CICAYET IOM-
HHMTh, YTO OpPU B3aUMOJCHCTBMM Xejle3a C rajoreHamu, obpasyrorcs
COJIHM TPEXBAJICHTHOrO Xene3a (Hanpumep, FeCly), a npu B3aumonencr-
BHH C FaJJOTCHOBOAOPOAHBIMM KUCJIOTaMHU — COJH ABYXBAJEHTHOIO JKe-
ne3a (FeCl,). CnenoBatensHo, Uil OCYIIECTBIEHHS IpeBpalleHHi Be-
LIECTB IO 3TOH cXeMe CleayeT BhIOPaTh NMOC/IENOBATELHO BELISCTBA!
H,SO,4, Mg, HCL

Hanee noao6HpiM 00pa3soM aHanH3UPYEM CXeMbl OPEBpAICHHH,
obo3HayeHusie OykBamu b, B u I'. TIpu 3TOM M0JI€3HO TOMHUTE, YTO C
BOJIOM M KHCIOTaMH B3aUMOJCHCTBYIOT, B OTIMYME OT KapOu0B, NMULIb
CWIHIMIBl INENOYHBIX H  INETOYHO3eMeNbHbIX MetamioB (Ca,Si,
Mg,Si).

Ortser: 1452
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3ananue 19.
VcTaHOBHTE COOTBETCTBHE MEAY PEearupyrollMMH BEIlECTBaMH H
OpOOYKTaMH MX B3aUMOAECHCTBUSI.

PEATHPYIOLLUE TPOYKTBI
BEILECTBA B3AUMOJIEACTBUS
A) Ca(HCO;);+Ca(OH),—> 1) CaCOs+H,0
B) Ca(HCO;),+H,S0.~> 2) CaCO5+CO+H,0
B) Ca(HCO5), ——> 3) CaSO+H,0
I') CaCO5+CO,+H,0— 4) CaSO,+CO+H,0

5) CaCO3+C02+H2

6) Ca(HCO,),

A 3 B T

1A BBINOJNHEHHUA 3TOro 3a/laHUA HEOOXOAMMO 3HAHHE TOTO, YTO
1pH pacTBopeHuHu okcuza yriepoaa (IV) B Boae obpasyercs yronpHas
KHCIIOTA ¥ TIPK 3TOM B PaCTBOPE YCTaHABIMBAETCS PAaBHOBECHE:

H,0+C0,==H,C0, == H" + HCO; &—==2H" +CO:"

obpazoBaHue  JJIEKTPOJIMTHYESCKAA AHCCOLMMAIA
M PA3IOXKCHHE KHCJIOTBI ¢ 00pa3oBaHHEM
KHCJIOTEI Pa3HBIX aHHOHOB

910 0OBACHAETCA TEM, YTO B CBOOOJHOM BHJAE YrojibHAA KMCIIOTa
HE CYLIECTBYET M JErKO pasjiaractcsa Ha BOAY M okcuz yriepona (IV).
[Ipu guccorManuy Kak IBYXOCHOBHas KHCIIOTa OHa ofpasyeT aBa pas-
HBIX aHHOHA: HCO;nCOi", CNenoBaTeIbHO, €l COOTBETCTBYIOT 1Ba

psda coJeil — cpefHHE CONM KapOOHAThI U KKCIIbIE — THAPOKapOOHATHI.
[Ipn neiictBun U30BITKA OKcHaa yriacpoaa (IV) HepacTBOpuMBIE B
BoJE KapbOHaTh! NPEBPALIAIOTCA B PACTBOPHUMEIE THIPOKAPOOHATHI:
CaCO; + COz + Hzo = C&(HCO})Z
B3BECh  M3OBITOK mnpoxap(iouar Kanbupnsa
B BOJE .
MuppoxapbonaThl MpU HarpeBaHMM pasnaraloTcs Ha KapOoHATHI,
YTIEKUCIIBIH ra3 ¥ BOAY.
Ca(HCOs5), = CaCOs + H,0 + CO;
Kpome Toro onm, Kak ¥ BCE APYTHE COJM, B3aUMOACHCTBYIOT B
pacTBOpPE C OCHOBAaHHAMH M KHCIOTaMH.
Ortsert: 1426
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3aganue 20.

deHou1 B3aMMO/ICHCTBYET C PACTBOPAMH:

1) Cu(OH),

2) FeCl;

3) H,SO4

4) Brz

5) N32CO3

6) HF

BenomHrM, 4TO (EHOJI — 3TO KUCJIOPOAOCOAEPXKALUEE OpraHuye-
CKOC COCHAMHEHHE, B KOTOPOM FMIPOKCOrpyNna HemoCpPEACTBEHHO COEAM-
Hena ¢ Oen3onbHbIM KonbLoM (CgHs—OH). B3auMuoe BIusgHUE 3TUX ABYX
KOMIIOHEHTOB MOJIeKYJibl AenaeT GoJiee MOABKKHBIM aTOM BOLOPOAa MM~
POKCOTPYIIbI, YTO U ONpeAesieT cnabble KUCIOTHBIE CBOMCTBA ()eHONA,
BOJIHEIH pacTBOP KOTOPOI'o Ha3bIBAIOT «KApOOIOBOKH KHUCIOTOHY,

Cnenyer o6patuTh BHUMAHHE, YTO B KaYECTBE BApMAHTOB OTBETa
npefnoxeHb: (Gopmysiel Heopranuyeckux BemtectB. Hampumep, dop-
myabt gByx kucnot (HF u H,SOy), ¢ xoropeiMu (eHO, KaK BELIECTBO C
KHUCJIOTHBIMH CBOHCTBaMHU, B PEAKIIUIO HE BCTYMAET.

Kak ouens cinabasg kucnora geHon pearupyer TONbKO C pacTBOpa-
MM WIEJ0YEH, IOITOMY PEaKLMsA C HEPAaCTBOPUMBIM B BOAEC THAPOKCH-
aom Meau (II) — Cu(OH), u pactBopom kapGoxaTa HaTpus (Na,CO;) He
nouner.

Hanuyue 6eH301LHOrO KONbLA MPEeAnonaraeT BO3MOXKHOCTb IPo-
TeKaHUS PEaKUU 3aMELIECHUA, XapaKTEPHbIX I apOMAaTHUYECKUX CO-
envHeEud, OOHOH M3 TakuXx peaxu,nn SIBJIAETCS B3aMMOACHCTBHE C
OpomHoit Boaoii (Bry).

KayecTBeHHOH peakuuedl Ha (EHON CIYXKUT B3aHMOICHCTBHE C
xaopuaom xeneza (III) — FeCls, B pesynsrare koTtoporo obpasyercs
pacTBOp (HONETOBOIO LBETA.

Orser: 24

3axanue 21.

IIponmnamux B3auMOAEHCTBYET C:
1) rugpoxcunom menu (II)

2) MypaBbUHOH KHCIOTOH

3) benzonom

4) 6yranoM

5) xnopoBoaoponom

6) KuCcIopoaOM
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[IpenenbHble aMMHBI, K KOTOPBIM OTHOCHMTICS NPOINMJIAMHUH, SBIL-
roTCs1 Tpou3BOAHBIMY aMMHaka (NH;). OcobeHHocTBIO UX CTPOCHHS SB-
JA€TCs HAJIMYME y aToMa a30Ta aMHHOIPYINbl HENOAEIECHHOHN 2IEKTPOH-
HOM mapsi, MOCPEACTBOM KOTOPOH NpONMIaMHH MOXKET 00pa3oBbIBaTh C
voHoM Bozopoga (H') ueTBepTYI0 KOBAIEHTHYIO CBA3b IO JOHOpPO-
aKLEenTOPHOMY MexaHH3My. Tak Kak MOH BOAOPOAA, INaBHbIM 00pasoM,
ABIAECTCA HOCUTCIEM KHCIIOTHBIX CBOMCTB, TO, CJICIOBATEJILHO, AMUHBI B
AOMOOHBIX pecaKuMsIX NPOSBIITIOT CBOHCTBA OCHOBAaHHH.

Takum 06pa3om, BbIOMpas M3 NpPEJIOKEHHOrO MEPEYHA BELUCCTB
TE, KOTOpble OyAyT pearupoBaTh C NPONHIAMHHOM, OCTaHOBHM CBOH
BeIOOp Ha MmypasbuHOH kucnore (HCOOH) u xsoposogopone (HCI).
3Has, YTO Bce OpraHHMyuecKHe BelleCTBa BCTYIAIOT B PEaKUUM FOpeHHs, a
TAK XK€ IPOBEAs aHAJOTHIO C aMMHAKOM, CHOCOOHBIM IMPOSABIATL BOC-
CTAaHOBMTE/IbHbIC CBONCTBA, BEIOOPEM KHCIOPOA.

Benson 1 OyTaH B peakiHIo ¢ MPOMMWIAMHHOM HE BCTYTIAIOT.

Ortger: 256

3axanne 22.

[Ipoaykramu ryapoausa claoxHbeX 3¢upos cocraba C;H 40, mo-
ryT OBITh:

1) aranon u 6ytunauerar

2) nponaHanb ¥ JUMETHIIOBBIN 3(Up

3) METaHOBad KMCIOTA U MEKCAHO

4) OyTaHOBas KMCJIOTa Y IPONaHalb

5) rekcaHoBas KHMCI0Ta H OyTaHon

6) nedTaHoBasA KMCNOTA M 3TAHOJ

BcernomHMM, YTO peaxkiuusi rMApoJik3a CIOXHBIX 3(QUPOB ABIACTCS
o6paTHO# 3TepuduKauuy — peakiMyd oOpa30oBaHMA CIOXKHBIX 3(HUpOB
U3 KMCIOTHI ¥ cniupta. Janee obpaTuMcs k GopMyne Cl0XHBIX 3)upoB
cocraBa C;H40,. Ha ocHoBe ux GopMyiibl BHICKaXKEM NPE/NIONIOKEHUC
O BO3MOXHOM HHKCIIE ATOMOB YIJIepoJa B cocTaBe 00pa3yoMXca TIIpH
UX CHIPOJiM3E KMCIOTH M cnupTa: 1 1 6; 2 1 5; 3 u 4. Mcnons3ya 3xa-
HHsI HOMEHKJIATyphl KUCJIOT ¥ CIIMPTOB, BEIOHPAEM T€ U3 HUX, KOTODLIC
HMEIOT B CBOEM COCTABE YKa3aHHOE YHCJIO aTOMOB yriaepopa. Taxumu
BELIECTBAMM SBJIAIOTCA: METAHOBasA KHUCJIOTa M I'CKCAHON, IIEHTaHOBasd
KHCIIOTa H 3TaHOI.

Ortser: 36
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3agaunue 23.

Jnst aueraeHa XapaKTCpHBIL:

1) sp’-rubpuausaums

2) HajauuKe B MoJIeKy/ie 36 U 2n-CBA3ei

3) xopouias pacTBOPUMOCTS B BOAE

4) peakums NOXMMEPH3ALHM

5) B3aumojeiicreue ¢ okcuaom meau (1I)

6) B3aMMOACHCTBYE C aMMHa4HbIM PacTBOPOM okcuaa cepedpa (I)

YCTaHOBUM MPHHAAICKHOCTD ALETHIICHA K ONPEJEACHHOMY Klac-
Cy YTJICBOAOPOIOB.

Cocrae monekynnl aueruineHa C,H,, crpykrypuas ¢opmyna
H - C = C - H. 2710 — HenpeaenbHblil YINIEBOAOPOA, OTHOCAIMHACA K
KJIACCY ANKHUHOB.

Oco0eHHOCTBIO CTPOCHUSA alKHHOB SBJISICTCA HalU4YKE B UX MOJE-
KyJax TPOMHOH CBA3M MEXkAY aTOMaMH yricpozaa, koropas obpazoBana
OJHOH G— Y 271-CcBA3sAMH. Takas CTPYKTypa MOJEKYJIbl ¥ THI CBSI3H IO-
3BOJIAKOT CIIeNaTh BBIBOA, YTO 1A aTOMOB YIJICPOJia XapaKTepHa Sp —
rubpuausauys. Y4YuThiBas HanuuMe €le ABYX O-CBsI3¢H MExay ato-
mamu C — H, onpeaensem obiuee yucno cea3eH B Mojaekyne: 36— u 2m1—
CBJ3H.

Xopouuas paCTBOPUMOCTh B BOJE /Ui aUETHIIEHA HE XapaKTepHa,
TaK KaK B er0 MOJIEKyJIaX OTCYTCTBYIOT CHIIbHOIIO/SIPHBIE CBA3H.

PaccmoTpuM cneayroniye BaApUaHThl OTBETA, NPEIOKEHHBIC B 3a-
JaHUuHU

AneruncH — BELIECTBO C KpaTHOH CBA3bIO. [l/Isi TaKMX BELUECTB
OCHOBHBIM THUIIOM PEaKLMH ABJACTCS PEaKlHsd NPUCOCAMHECHMA, OJIHOH
U3 Pa3HOBHAHOCTEH KOTOPHIX M ABMSETCS peakliys MONMMCpPH3alUH.

Auerunes pearupyer ¢ aMMHadHbIM PacTBOPOM OKcuza cepebpa
[Ag(NH,),]OH. 310 cBsizaHo co c.1a0bIMB KHCIOTHBIMH CBOMCTBaMH
aLETH.IEHA, KOTOPBIE NPOSIBIIAIOTCS B CTIOCOOHOCTH aTOMOB BOZOPOAA B
MOJIEKYJIC alleTHIEHA 3aMEIUATHCs HA HOHbI METalLIa,

Oxcnn menu (IT) — CuO, umes crnabpic OKHCIMTENbHBIC CBOHCTBA,
B PEAKLHIO C aLlETHICHOM HE BCTYHAET.

OrseT: 246

28



3apanuce 24.

Consnas KMCAOTa He B3aMMOACHCTBYeT C:
1) rmapokcuaom Harpus (pacTBop)

2) KMCOPOJIOM

3) Marauuem

4) cynspaToM HaTpus (PacTBOP)

5) oKcHIOM Kanbiys

6) NnepMaHrHHATOM Kalus (KPHCT.)

ITpn BbinonHEHuM 3ajaHus CileAyeT oOpaTUTbh 0co00€ BHMMaHHE
HA HaIM4ME B €ro ycnoBuu orpunanus. OHO O3HAYAET, YTO HEOOXOAMU-
MO U3 NPENI0KEHHOT0 NEepeyHs BELLECTB BbIOPATE T€, C KOTOPBIMU CO-
asnag kucnora (HCI) B peakuuu He Bctymaer. IlocnenoBarenbHOCTE
BBITIONIHEHHA 33JaHUSA MOXET OBITh TAaKOH.

Bhayane BCOOMHMM, ¢ KakMMH BELIECTBAMM B3aUMOICHCTBYIOT
PacTBOPHI KUCIOT. D10, O€3yCNOBHO, OCHOBAHUSA, OCHOBHBIE OKCHIB! U
METaJUIbl, CTOSILME B 3ICKTPOXUMMYECKOM psAY HAIps)KeHUH JieBee
Bonopona. CnegoBaTenbHO, CONsHAA KHCToTa OyNeT BCTYNaTh B peak-
LMK C PacTBOPOM THIPOKCHMAA HATPUA, OKCHAOM KajbLMs, MarHHeM, C
KpHCTaJUIMyeckuM nepmanranatoM xauus (KMnO,), npossnsromum
CHJIbHBIE OKUCIUTENIbHbIE CBOMCTBA.

A BOT C pacTBOpOM Cylib(aTa HATPHs COJisiHasg KUCIOTa B3aMMO-
NeHCcTBOBaTh He OyneT, T.K. 3Ta peakLus o6MeHa NpaKTHYECKH HEeoCy-
I{ECTBHMA,

U razoobpa3Hblii KHCIOPON OKHCIUTh HOHBI XJIOpA, HAXOAALIMECS
B BOJHOM pacTBOPE, HE MOXET.

Ortger: 24

3apanue 25.

W unnk, v pacTBOp rMAPOKCH A HATPUS CHIOCOOHBI pearupoBarh C:
1) rMAPOKCHIOM KanbLHs

2) COJITHOI KHCIIOTOMH

3) xnopunom meau (1II)

4) HUTPATOM Kanus

5) okcngom meau (11)

6) xnopom

29



W3 npeasoxcHHOro NepedHs BEILECTB HEOOXOAMMO BhIOpATh Te
BEIICCTBA, KOTOphic OyayT B3aMMOJACHCTBOBaTb C UMHKOM (Zn) M ¢
ruapoxcuaoM Hatpust (NaOH).

Cpenu XMMUUYCCKUX CBOMCTB, XapaKTEPHbIX Kak Uil LMHKA, TaK
JJIsL TMAPOKCHIA HAaTPUs, MOXKHO Ha3BaTh MX B3aMMOJEHCTBHC C COJIs-
HOH KHCJIOTOH.

BsaumoseiictBoBath 00a BeuiecTa 6yayT u ¢ xnopugom menu (I1):
UMHK, ABAACh OoJicc aKTHBHBIM META/LIOM, 9CM MEIb, BHITECHACT €€
13 BOJHOI'O pacTBOpa COJIM; NPH B3aUMOJCHCTBHU THAPOKCHAA HATPHs
C 3TO# CONbIO 00pa3yeTCcsi HOBOE OCHOBAHNE, HEPACTBOPHUMOE B BOE.

B peakuuto ¢ ruapokcuaom kansius (Ca(OH),) ne BcTynaer rua-
POKCHA HaTpus, a ¢ okcunoM Meau (IT) ne pearupyrot o6a BewecTsa.

Xnop B3aMMOJCHCTBYET C LMHKOM KaK aKTHMBHbI HEMETalll, a
IpY B3aUMOJCHCTBHM €ro C FMAPOKCHIOM HaTpUs NPOHCXOAHMT OKHMC-
MWTCIIHHO-BOCCTAHOBUTENbHAA PEAKUMs, I[ie CTENEHb OKMCICHHA Me-
HAIOT TONBKO aTOMBI XJ10pa.

Cl, + 2NaOH = NaCl + NaClO + H,0O

Orger: 236

3ananue 26.

OnerHOBast KMCIIOTa MOXET PEarupoBarh C:
1) Bonoponom

2) 6poMOBOIOPOIOM

3) Meab1o

4) xnopunom xpoma (111)

4) a30TOM

6) xapboHAaTOM HaTpHs

Oneunosas kucnora (C,;H;;COOH) oTHOCHTCS K HenpeaeabHbIM
KapOOHOBRIM KHcOTaM. Hannuue B ee Moiekyse ABOHHOMN CBA3U 00y-
CNIaBJMBAET BO3MOXKHOCTh PCAKLIMH KHCJIOTHI ¢ BOAOPOAOM M ¢ 6poMo-
BoAOpoaOM. OneMHOBas KUCIOTa ABJISIETCS HCPACTBOPHUMOM KHCJIOTOI,
noaromy B3aumogeicreue ee ¢ comimu (CrCl; u Na,COs) HeRo3MOXK-
Ho. C Menplo peakuus TakKe He MOHMET, TaK Kak 3TOT METalll B psiay
AKTMBHOCTH CTOMT IOC/IE BOAOpOoAa. A30T C KHCIOTaMH HE pearupyer.
Taknum o0pazom, H3 MEPEYHUCICHHBIX B YCJIOBHH 3aJaHHs BCIUCCTB
OJIEHHOBAA KUCI0Ta MOXCT B3aHMMOAEHCTBOBAThL TOJIBKO C BOAOPOAOM H
¢ 6poMoBOOPOLIOM.

Otger: 12
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3aganue 27.

C 6poMBOIOPONOM B3aUMOJCHCTBYIOT:
1) otan

2) sTunex

3) 6enzon

4) penon

5) rmuumn

6) B-aMMHONIPONMOHOBAsA KHCIOTa

B naHHOM 33faHMHM PacCMAaTpMBAETCs BO3MOXXHOCTb MPOTEKAHUS
peakuMi MeXIy HeOpraHU4YeckKHM BeILEeCTBOM — OpOMBOAOPOAOM
(HBr) u mpencTaBUTENAMHM Pa3iIMUHEIX KNACCOB OPraHHYECKUX COEMIH-
HEHUA. )

BlaumopaedicTBue yraeBomoponoB ¢ OpPOMOBOIOPOAOM MOXKET
OpOTEKaTh TOJBKO KaK PEaKliydsi NPHCOEIMHEHHS, YTO SBIAETCH Xapak-
tepubiM 1uis atuiieHa (CH, = CHy). Jlng atasa (C,Hs) u 6enszona (CeHs)
B3auMo/eiicTBHE ¢ BPOMOBOZOPOJOM HE XapaKTEPHO.

@enon (CsHsOH), npossnsiomuit cnabble KHCIOTHBIE CBOJCTBA,
BO B3auMoOAeHCTBHE C GPOMOBOJAOPOAOM, PACTBOP KOTOPOTO TAKXKE fAB-
;S€TCs KUCIOTOM, HE BCTYIIaeT.

AHaIM3Upys CBOWCTBA MNTMIIMHA (AMUHOYKCYCHOH KMCIOTHI

NH; - CH, - COOH) n f-aMUHOIPONHOHOBOH KHCNOTHI

(H;N - CH, - CH; — COOH) Heo0x0auMO BCIIOMHHATD, YTO B COCTa-
BE 3THX COCAHHEHHH KpoMe KapOOKCHIBHON IPYIIE! €CTh U aMUHO-
rpynna. Hanuuue aMUHOrpyniibl ONpeeiseT CIIOCOOHOCTh 3THX BE-
IIECTB NPOABNATE OCHOBHBIE CBOMCTBA, a, CIENOBATENBHO, U UX CIIO-
cOGHOCTh BCTYNAaTh B PEakLHUIo ¢ 6poMOBOIOPOAOM.

Otser: 256

K nonobromy TNy 3amaHuii OTHOCATCS TAKXKE 3allaHMA, BHIMOJ-
HEHHE KOTOpbIX TpeOyeT 3HaHHH O 3aKOHOMEPHOCTAX MPOTCKAHMS XM-
MHYECKUX peakiuid. [TpuseneM npumepsl.
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3aganmne 28.

BsaumopeiicrBre nponexa u 6pomoBogopoaa

1) nporekaer no npasuiy B.B. Mapkosurkosa

2) mpuBoaMT K 06pazoBanuio 2-6poMnponasa

3) OTHOCHTCS K PEaKHaM 3aMEIIECHHS

4) He COIPOBOXIAETCS PasphIBOM TL-CBSI3U

5) ocyluecTBIAETCS IO HOHHOMY MEXaHU3MY

6) npuroHT K 00pasoBanuio 2,2-1ubpoMIponaHa

ITpaBuno MapkoBHHUKOBa [MPUMEHHMMO 11 peaKU Wi NpucoequHe-
HUs K alKeHaM, KOTOpbIe Yallie BCero MpOTeKalT MO HOHHOMY MeXa-
HU3MY.

[Ipucoenunenne OPOMOBOIOPOAA K NPONEHY TaKXKe NPOTEKAeT I10
HOHHOMY MexaHu3My. CornacHO 3TOMY MpaBUILy: [PH NPHCOEIMHEHHH
MONAPHBIX MOJEKYd, KakoBoM u asaserca HBr, Kk HECCUMETPUYHBIM
aJlIkeHaM BOAOPOJ NMPEUMYILECTBCHHO NpHUCOoeAUHsAETCs K 6onee ruapo-
reHU3MpOBAHHOMY aTOMY YIUIEpO/ia IpU NBOMHOM CBSA3H.

CH; -~ CH = CH, + HBr — CH; — CHBr — CH;

(Tax mpoMcXoAWT, €CIM He OTrOBOPEHHI YCIOBHMA peakuuu. Ecnu
e, HalpuMep, 3Ty € PeakuuIo NPOBOAUTH B MPUCYTCTBUM NMEPEKHUCH
Bogopoaa H,0,, To ona noiizer Bonpeky npapuia MapkoBHUKOBa)

Bocnosp3oBaBuchy 3THMU 0OBACHEHUIMH, Na6M Ha3BaHUC IONY-
YEHHOMY BELIECTBY II0 CUCTEMATHUECKON HOMEHKNATYPE.

Otser: 125

3apanue 29.

B cooTseTcTBHH CO CXeMOH peaxiiuu
R-COOH + HO -R; —= R~ COOR, + H,O
IPOUCXOAUT B3aMMOACHCTBHE MEXILY:

1) cepHoii KMCIOTOM M PONAaHOIOM

2) METHIIOPONMOHATOM W 3TaHOJIOM

3) MacnsHOH KMCIOTOHN U MPONaHOIOM-1

4) METaHOJIOM M 3TaHOJIOM

5) 6yranonoM-1 u ONEeHHOBOR KHCIIOTOM

6) MaIbMUTHHOBON KHUCIOTOH H MCTaHOIOM

Ilo ypaBHEHMIO XMMHYECKOH peakuyH, MpeNCTaBICHHON B 3aja-
HUM B OOLIEM BMIE, MOXHO CYIUTh O TOM, YTO 3TO PeaKLus 3TepHdu-
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Kauuy. M3BecTHO, 4TO NPOLYKTaMH TaKOH peakly MeX Ny KHCI0TOH U
CIIHPTOM SIBNSAETCS CIOXHBIH 3¢up. CiegosarensHo, Jis Bbibopa mpa-
BHJIBHOTO OTBETa HEOOXOAMMO IPHMEHMTh 3HaHMA O KiaccubuKaluy
OPraHUYECKHX BELIECTB M ONPEAENHTh B KAKOM W3 [ap YKa3aHHBIX BE-
IECTB MMEETCA KUCIIOTa U CITHPT. '

Oreer: 356

3apanne 30.

Jn18 METHIILIMKIIOreKCaHa CIIPAaBEIUIHBbI YTBEPXKACHHMA:

1) pu HarpeBaHuH C KaTaIKH3aTOPOM 00pasyeT Tonyon

2) cnocoGeH K peakLusaM AeruApUpOBaHus

3) B3aMMOACHCTBYET C XJIOPOM

4) Bce aTOMBI YIIEpOJa B €O MONEKYNIE HAXOJATCH B COCTOSHUH
sp’-ruGpummaumm

5) sABnseTCA U3OMEPOM TEKCaHa

6) He OKHCIAETCS KUCIOPOIAOM

MCTHJII.IPIKJIOFCKcaH OTHOCHTCA K unxnonapa¢>uHaM — npeuenb—
HBIM YIJICBOAOPOAOM C 3aMKHYTOH yriaepoaHoi ueneio. [Ipu ero Ha-
PEBaHUM B HOPUCYTCTBMH KATalU3aTOpa MNPOUCXOIUT peakuus
NETHIPUPOBaHUS, KOTOpas INPHUBOAMT K OOpa3oBaHUIO TOJyoJa:

', Ni
CH,——CH;+3H,.
Kaxk u Bce yrneponopoAsl npeaeabHbIX OB METHILUKIOIeKCaH

B3aHMOJICHCTBYET C XJIOPOM K KHCAOPOAOM.
OrBer: 123

3aganue 31.

M rnoko3a, ¥ HEJULI0I03a Pearupylor C
1) Bogoponom

2) cynsdarom Mean (I1)

3) yKCycHOM KMCIOTO#H

4) ruapokcunom xenesa (111)

5) a3oTHOM KUCNOTOI!

6) KkucIopOaOM

U raroko3a, ¥ LEAN0I03a OTHOCATCA K Kiaccy yrnesono. O6-

II{M B MX CTPOEHHMH SBJLICTCH HAJIMYHE HECKOIBKHMX TMAPOKCHIbHBIX
rpynn. Ilo 3TuM rpynnam HDpoTEKarOT peakiHH 3TepUPHKauuy C yK-
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CycHOHl M a30THOH kucnmoramu. Kak ¥ BCe OpraHMYeCKHE BEILECTBA,
FJIIOKO03a H LEJUIKOJIO3a OKUCIISHOTCS KHCIOPOAOM.

Takum 00pazoM, U3 NEPEHUCACHHLIX B YC/IOBUH 3aaHHA BELICCTB
M IJII0KO3a, M [CIUII003a 6yAyT pearupoBarth C YKCYCHOH KMCIIOTOH, C
a30THOM KMCIOTOM 1 KUCIIOPOJAOM.

Orser: 356

1.4, Xumuueckan peakuus. Knaccuukauma XuMH4IecKnX
peakIHii B HEOPraHH4ecKoi H OpranH4ecKoil XHMMH.
3aKoHOMCPHOCTH XHMHYECKHX peaKIHi

Cpeny 3a7aHuil NOBBILIEHHOIO U BBLICOKOIO YPOBHE#H CIIOXKHOCTH,
HCTIONb3YyEMBIX B 3K3aMEHALHOHHOH pabote, ocoboe MeCTO OTBEIEHO
3a/laHUAM, KOTODbIC OPHUCHTHPOBAHbI HA IIPOBEPKY YCBOECHHs OnNpesc-
JICHHOH CHCTEMBI 3ICMEHTOB COACPKAHHM 0 XUMHYECKOH peaklyu. JTO
CIIEAYIOLME 3EMEHTHI COACPKAHHUSA: OCHOBHBIE THIbL PEAKLHI1 B HEOD-
FaHMUYECKOH M OpPraHUYECKOH XUMHM, XUMUYECKOE PABHOBECUE, JIEK-
TPOJUTHYECKasd JUCCOLMALNs; PCAKLUHUM OKUCIUTEIbHO-BOCCTAHOBHU-
TC/IbHBIC; THIPOJIN3 COJIEH; MEKTPOJIU3 PACTBOPOB U PACIUIABOB COJEH;
peaKLiH, NOATBCPIKAAIOIIHE B3aUMOCBA3b PA3IMYHBIX KJIACCOB HEOP-
raHMYCCKUX U OPTaHHYCCKUX COCTUHEHUH.

BrinonHcHue 3anaHuil, NOCTPOCHHBIX Ha OCHOBE JTOrO COAEpXKa-
Hus, TpebyeT yMeHMi: kraccuguyuposams XUMHYECKHE peakLUU (B
HEOPraHWYecKOH M OpraHMYeCKOM XUMMM) IO BCEM HU3BECTHBIM NpH-
3HaKaM KinaccubuKallliM; onpedenamb XapakTep CPelbl BOHBIX pac-
TBOPOB BELIECTB, OKHCIHUTEIb U BOCCTAHOBUTENb, BAMAHNC Pa3/IN4HbIX
$aKTOpOB Ha CKOPOCTh XMMHUYECKHX PCaKUMii U Ha CMELIEHHE XUMUYE-
CKOT'O PaBHOBECHS; COCMasasimp. a) YPaBHEHMS XHMHUYCCKHX PEAKLMiA
pa3siUyHBIX TUIOB; 0) ypaBHEHHSs S3JEKTPONMTHYECKOH AMCCOLMALMH
KHCJIOT, 1LeNioHeil, CoJeii; B) MONHbIE U COKPAIUCHHBIC HOHHbIC YPaBHE-
HUSA peakuui obMena.

B cTpykType 3Kx3aMeHalMOHHOH paboThl npeacTaBieHbl 3aJaHus
NpPaKTHYECKH TI0 BCEM OCHOBHBIM Te€MaM JaHHOro pasjena. [Ipuseaem
NPUMEPHI 3THX 33JJaHHH M OXapaKTepH3yeM COCOObI UX BHIIOMHEHHUS.
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Peakuum Honnoro o6Mena. I'maposns coseii

3axanne 32.

YCTaHOBHTE COOTBETCTBHE MEXAY COKpAIEHHBIMH HWOHHBIMH
YPaBHEHUSMH peakuuit oOMeHa 1 BELIECTBAMH, BCTYIAIOIIMMY B PEak-
LI,

COKPAIEHHBIE HOHHBIE PEAI'MPYIOLME
YPABHEHU S BEIIECTBA
A)Ca’ +COF =CaCoO, | 1) H,SO, 1 BaCl,
B)H' + OH =H,0 2) Na,S u Cu(NO;),
B) Ba*" + 502 = BaSO,l 3) Cuy(PO,), 1 ZnS
) Cu®* + §* = CuS 4) Ba(OH), u HCl

5) N32C03 H CaBrz

6) Ca(NO;), 1 HCOOH

A 3 B r

HcxoaHBIMI NONOXKEHUAMY )18 BHINIOJIHEHUS TaKUX 3aJiaHH AB-
JAIOTCS CICAYIOIKE.

1. Peakuuy HWOHHOTO OOMEHA MPOTEKAKT TOALKO B PAcTBOPAxX W
MAYT JO KOHLA B Cly4Yae: a) BbINAACHUA 0canka; 0) BLIAC/ICHHUS ra3a; B)
06pa3oBaHus MaJIOJUCCOLMUPYIOILETO BEILECTRA.

2. CymHocTh peakid 06MeHa BhIPaXaeTcs COKpALICHHBIM HOH-
HEIM YPaBHEHHEM.

C y4yeroM BbICKa3aHHBIX TOJIOXKEHHUH paccyxnaeM Tak. B pesyns-

Tate B3auMopeicTeus nonos Ca’' u COi_ obpasyercs HepacTBOpPH-
Moe B Bofe BemiecTBO kapboHaT kanbuusg (CaCO;). 3To npusHak npo-
TEKAHWs PEaKLMH HOHHOTO OOMEHa 10 KOHUa. Takas peakiys HIAET B
BOIHBIX PacTBOpax coneii, 06pasyIoMX NPy AUCCOUHaLmy Honbl Ca®*
2-
(CaBry) u CO;” (Na,COs).
Jlaniee 1o BceM OCTalbHBIM PEAKLHMAM PACCYXKAAEM AHATIOTHYHO.
Orser: 5412
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3aganue 33.

YCTaHOBHTE COOTBETCTBUE MCXAY HCXOJHBIMM BeELleCTBaMH H
HpOJ.I}/KTaMPI, KOTOprC Hpel/lMylllCCTBeHHO 06p83y10TC$I B XoA€ peax-
LHMH.

MCXO/HLIE BEHIECTBA [MPOJAYKTBI PEAKIIH

A) K;Si0; + H,0 + CO,—> 1) AI(OH); + KCI
B) K,Si0; + HCl—> 2) AI(OH); +KCl + CO,
B) AIC]; + K,CO; + H,0— 3) Si0, + KHCO;
I') AICL, + KOH-> 4) KC! + H,Si0;

5) H,SiO; + K,CO;

6) KCI + SiO; + H,0

B oTinuue OT npeapiaywero 3ajaius, B KOTOPOM B COOTBCTCTBHM
C COKpAIUEHHBIM MOHHBIM YPaBHEHHEM HEOO0XOAMMO OBLIO ONpPEAEIUTh
BCTYMNAIOHIME B PEAKLMIO BELIECTBA, B 3TOM 3aJaHHU JaHbl UCXOAHbIE
BELECTBA, B PE3ybTaTe B3aUMOACHCTBHMA KOTOPHIX CIEAYET ONpEAc-
JIMTb APOAYKTHI PEAKLHH.

AHanu3upysa COCTaB MCXOAHBIX BELIECTB, [IPUXOOMM K BBIBOLY O
TOM, YTO BCE MCXOJHBIE BELIECTBA — 3JEKTPOJIMThI, MEXKIY HHMH [IPO-
HCXOJAT peakuuy HOHHOro obmeHa c obpazoBaHMeM OcajkoB. Tak B
pe3ynbTaTe peaKiuu:

KzSin; + Hzo + COZ = HzSiO:q,L + K2C03

NPOHCXOOUT 00pa30BaHHE HEPACTBOPHMON KPEMHHCBOH KHCIOTBI
BCAEACTBHE TOrO, 4TO yronsHas kucnora (H,O + CO,) 6onee cunbHas
M BBITCCHSET KPEMHHEBYIO U3 €€ COJeH.

Takoe >ke B3aHMOJEHCTBHE MTPOUCXOAUT MEXKAY CHIIMKATOM Kanus
Y COJITHOH KMCIOTOH, XJIOPHAOM aIIOMHHHS H I'MIPOKCHJIOM Kalus,

[lpy BBIMOJIHEHHH 3alaHud CleAyeT oOpaTUTh BHHMAHHE Ha
B3aumogeicTeue xnopuaa amoMmunus (AlCl;) ¢ xapbonatom xanus
(K3CO;) B mpucyTcTBHM BOAbI. UTOOB MONMYYUTH NPABHUILHBIA OTBET,
HYXHO NOMHUTb, UTO COJM AJIOMHHMS M CHABHBIX KHUCJIOT HE TOJLKO
XOPOUIO PACTBOPAIOTCS B BOJE, HO M B 3HAUUTENBHOH CTEIIEHH NOABEP-
raloTCa TMAPONIH3Y IO KaTHOHY, CO3/1aBasi B PacTBOpE KHUCIYH CPEAy.
Bceaencraue atroro peaxuusa mexay AlCl; u K,CO3 B npucyTeTBHM BO-
JIbl IPOTEKACT [10 YPABHCHHIO!

2AICI; + 3K,CO; + 3H,0 = 2A1(OH), + 6KCl + 3CO,

Orser: 5421
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3ananue 34.
YCTaHOBPITC COOTBECTCTBHE Memy Ha3BaHHUEM COJIM M1 OTHOLUCHH~
€M €€ K THAPOJIH3Y.

HA3BAHMUE COJIN OTHOIUEHME K I'MJIPOJIN3Y
A) cynbdua amoMuHMs 1) TUAOPONK3YETCS 110 KATHOHY

b) cynedun HaTpus 2) TMAPONM3YETCS 110 AHMOHY
I') uutpar maruusa 3) rupgpornusyeTcs 10 KaTHOHY ¥ AHUOHY
') cynsdur xanus 4) He THAPOIU3YETCS

A b B I

BaaumopeiicTBue coneii ¢ BomoH, B pesynbTare KoToporo obpa-
3yHOTCA KMCNOTa (MM KHCNas COJb) M OCHOBaHKE (M/IK OCHOBHAs COJMb),
OTHOCST K peakuisaM THAPOIH3a.

N3BecTHO, YTO THNMHUYHBIM CHIOCOOOM MOJYYEeHHMsI CONlel SBISETCS
peaxuMs HeHTpanu3auuu MeXAy KHCJAOTOH M ocHoBanueM. OT cuibl
KHCJIOTbI B OCHOBaHHA, 00pa3yiollUX COJib, 3aBUCHT XapaKTep ruapo-
113a 3TOH CONM B BOJHOM PacTBOpE.

C yueroM BbillI€ CKa3aHHOIO OXapaKTEPU3YyEM COJH, IPCACTaB-
TIEHHBIE B YCIIOBMH 3a/laHMsl U 3aTeM OIPEAE/IMM TUIl HX THIPOIIH3a.

ConblO CHIBHOTO OCHOBaHUA M CJIa0OW KHUCJIOTEI SBAAETCH CYNlb-
dun varpus Na,S. B nponecce ruaponusa 3Tol conu:

Na,S + H;0 — NaHS + NaOH

HJIM B UOHHOH dopme:
$* +H,;0 = HS + OH; HS + H,0 — H,S + OH"

obpasyerca cnabblit 3neKTpoIUT ~ cepoBonopoaHas kucnora (H,S)
M pacTBOp NpHOOpeTaeT INENOYHYI0 Cpedy, BCACACTBHE IOSABICHUSI B
HeM HoHoB OH . Takum 06pa3oM, ruapoaIH3 NPOTEKALT IO AHUOHY.

AHANOrHYHO XapaKTepu3yeM APYyryto Collb — CYNbQHUT Kalus, Ko-
TOPKIH TAKKE FHAPOJH3YETCS [10 AHHOHY.

Conpio cnaboro OCHOBaHWS W CHIBHOH KHCJIOTHI ABIACTCA
Mg(NOs;), — HuTpat Maruusi. B pe3ynsrate ruponn3sa 31Ol COJIu:

Mg(NOs), + H,O = Mg(OH)NO; + HNO,

Mg™* + H,O = Mg(OH)" + H"

pacTBOp NpHOOpETAaeT KHUCIYIO Cpely, CIeJOBaTeNbHO, THAPOJIU3
[POTEKAET 10 KATHOHY.
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Cyabdun amomunus Al,S; — conbk cnaboro ocHOBaHuA M C1aboi
kucaoTel [Ipu pacTBOpeHHH B BOAC Takux cojseil obpasyrorcs Mano-
JUCCOLMHUPYIOLLME KHC/IOTa B OCHOBAHUE!

Al,S; + 6H,0 = 2A1(OH); + 3H,ST

DTOT FUIOPOIU3 HEOOPaTUM, OH MPOTEKAET KakK 110 KaTHOHY, TaK U
0 aHHOHY.

CremyeT 3aMETHTb, YTO PeakLHs CpeAbl B paCTBOPAX COJIEH 3aBU-
CHT OT OTHOCHMTEJILHOM CHIIbI KMCIOTHI M OcHOBaHusd. Munaue rosops,
BOJIHBIE PACTBOPBI CONEit MOIYT UMETb KHCAYIO, LIEHOYHYIO HJIH HEH-
TPaJibHYIO Cpely B 3aBUCHMMOCTH OT KOHCTAHT AMCCOUMaliuu o6pasyro-

HIMXCH KHCIIOT M OCHOBaHHUIA.
OrtBert: 3212

3axanue 35.
YCTaHOBHTE COOTBETCTBHE MEXAY COJIbI0 M €€ OTHOLUEHHEM K
THIPOIIH3Y.

®OPMYJIA COJIK OTHOWEHME K T'HJIPOJIN3Y

A) KNO; 1) runponusyeTcs 1o KaTHOHY

b) CuF, 2) rHAPOJIM3YETCH 110 AaHUOHY

B) CrBr; 3) ruaponu3yercs 1o KATHOHY Y aHHOHY
I') CH;COOK 4) ne ruppoan3yeTca

Ilpy BHIMOJHEHUH 3TOr0 3aJaHUs UCIONB3YIOTCS TE K€ MOAXObI,
YTO Y B MpeabiyuieM 3aJanuu. OnHako o6paTiM BHUMAaHME Ha TO, YTO
cony, oOpa3oBaHHBIE KaTMOHAMH CHUJIBHLIX OCHOBaHHMH U aHHOHaMH
CHJIbHBIX KHCJIOT, TUAPOIN3Y HE MOJBEPraloTCs, OHH JHIUb JUCCOLMH-
PYIOT IpH pacTBOPEHUH B Boie. B pacTBOpe Takux cone, B HalueMm
npumepe 3to HuTpar kanus KNOs, cpena eitpanbhas:

KNO; - K"+ NOj3.
Otser: 4312
JpyruMm BHAOM 3afaHUi, NPOBEPSAIOLIMX YCBOSHHE MOHATHS I']-

ponu3a, SIBNAIOTCS 3a/jaHus Ha ONpEeAc/CHUE XapaKTepa Cpe/ibl BOJHOIO
pacTBOpa COJIH.
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3aganne 36.

YcTaHOBUTE COOTBETCTBHE MEXJY COCTaBOM COJNHM M pEakKuuei
Cpelbl €e BOQHOIO PacTBopa.

COJIb PEAKIIUA CPEJBI
A) HUTpaT Kanus 1) kucnas
b) cynsdar amomununs 2) geltTpanbHas

B) cyneun xanug

3) wenouHas

') opTodocdar HaTpus

A

b B I

3anaHue BbIIOJHACTCA aHATOTHYHO NPEabLAYHIEMY.

Hutpar kanna KNO; — coip 00pa3oBaHa CHIbHBIM OCHOBaHHEM U
cunbHOM KHcnoToi. Ee BOJHBIN pacTBOp HMCET HENTPAJIbHYIO Cpeay.

Cynedar amomunust AL(SOy), — cons o6pazoBana caabbiM OCHOBA-
HHEM M CHIIBHOM KMCJIOTOM, cpena ee pacTBopa — kucias (A) M T.4.

Ortser: 2133

B HexoTopbiX 3ajaHuaX TpeOYyeTcsd YCTaHOBHTb COOTBETCTBHE
MLy GOPMYIOH CONM U MONEKYNAPHO-HOHHBIM YPaBHEHHUEM THAPO-

JIM3a 3To# conu.

3ananune 37.

YcTaHOBHTE COOTBETCTBUE MEXAY PopMynol conu ¥ MOJEKyNAp-
HO-MOHHBIM yPaBHEHHEM HPONH3a ITOH COMNH.

®OPMVIJIA MOJIEKYJISIPHO-MOHHOE
Co YPABHEHUE
A) CuSO, 1) CH;COO™ + H,0 —— CH;COOH + OH"
B) K2C03 2) NH: + H2O (__) NH3'HZO +H*
B) CH;COONa  3) Cu** + H,0 —= Cu(OH)" +H"
) (NH,),SO,  4) CO¥ +H,0&=—=HCO; +OH"
5) Cu”" + 2H,0 = Cu(OH), +2H"
A B B r
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YeneuwHoMy BBIMOJHCHHUIO 33[aHus CNIOCOOCTBYIOT 3HAaHMS O CO-
craBe conu u Tune ee rugpoansa. Cynsdar meau CuSO, — cons, 06pa-
30BaHa ciaaGbiM OCHOBAHHEM H CHJILHOH KHMCNOTOH, CIIEAOBATEIBLHO,
CHAPONHU3 ee IIPOTEKAaeT N0 KaTuony. EMy COOTBETCTBYET MOJIEKYIAP-
HO-MOHHOE ypaBHEHME 'MAPOIN3a IO [IEPBOM CTYIICHH:

Cu* + H,0 — CuOH" +H'

Funpomns kapbonata kanus K,CO; — conu, obpasopanHoii cuib-
HbIM OCHOBaHHEM H CJaboH KHCJIOTOH, — NPOTEKAET 0 aHUOHY, YTO
COOTBETCTBYET YPABHEHHIO:

CO +H,0e==HCO; +OH"

CoorBercTBue  Mexay  ¢GopMynaMM  OCTaBLIHXCA  COJEil
(CH3COONa u (NH4);SO4) u MONeKynApHO-HOHHBIMH YpPaBHEHHSAMH
UX FMJpONH3a YCTaHABIMBAEM aHAIOTHYHO.

Orser: 3412

Peaknuu 0KHCIHTEIbHO-BOCCTAHOBUTE/bHbIE

Jlnst BHINONHERUS 3aaHUi, IOCTPOCHHBIX HA JAaHHOM MaTepHaiie,
HeoOXOAMMO 3HAaHHE TOrO, YTO PEAKLMH OKUCIUTEIbHO-BOCCTAHOBHU-
TeNbHBIE MPOTEKAIOT ¢ H3MEHEHHUEM CTEIIeHH OKMCJIEHHS aTOMOB, BXO-
JSLMX B COCTaB PeardpyOWHX BEIICCTB. JTO 00YC/IOBIEHO IEpexo-
JOM 3JICKTPOHOB OT OJHHX aTOMOB K JPYTHM. Ymenue onpedensms,
KaKue amomel 0OmOaiom 31eKmpoHbl (OKUCAAIOMCS), a KAKUe npUHuMa-
rom (goccmanasnusaiomcs), NPeAynpexaacT OWMOKMA B pacro3Hapa-
HHHU BeLECTBa-OKMCIIMTENS I BEILECTBA-BOCCTAHOBHTENS, obneryaer
paccTaHOBKY KO3(QHLHMEHTOB B YPABHCHHUH OKHCIHTEIbHO-BOCCTAHO-
BHTC/IbHOH PCAKLHUK, MTOMOraeT 0OBACHUTE CYLHOCTh CaMOro mpolecca
OKHCJICHHS-BOCCTAHOB/NEHHS, B 4YacTHOCTH, IIpoliecca 3JIEKTPOJIK3a
PacTBOPOB U PACILIABOB COJICH.

O6paTHMCcs K KOHKPETHEIM NPUMEpaM.
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3aganue 38.

YcTaHOBHUTE COOTBETCTBUE MEXAY MCXOIHBIMU BELIECTBAMM U Ce-
pocoepXKalUM IPOAYKTOM, 06pa3yIOMUMCs B pe3ylbTaTe peaKkivH.

NCXOJHLBIE BELIECTBA CEPOCOI[EP)KAII.IPIFI

ITPOAVKT
A) S + HySOy4 (xonm.) —» 1) H,S
B) S + HNO;s (xonu.) - 2)S
B) H,S + FeCl; —» 3) SO,
N H,S +8S0,—> 4) H,SO;
5) SO,
6) H,S0,
A b B r

ITpy BHUMATENBHOM aHAJIM3E YCIOBHUs 3aJaHUs MPHXOAMM K Bbi-
BOIY O TOM, YTO MCXOJHHLIC BEIIECTBA NPOABASIOT KaK CBOWCTBA OKHMC-
auTeeH, Tak H CBOCTBAa BoccTaHoBuTeNel. CepoBOOOPOAHAs KUCIOTA
(H,S), Tak xe kaKk U CepOBOAOPO., — THIIHYHBIA BOCCTAHOBHUTENh W
OKHCJIAETCA HE TOJIbKO CHIbHBIMM OKUCIHTENAMHY, HaIIpUMep, XJIOpOM,
HO M bonee ciabbiMu, Hanpumep, okcuaoM cepsl (IV):
2H,S + SO, = 384 + 2H,0, wim voxamu TpexpanesTHOro xenesa (Fe*):
2FeCl; + H,S = 2FeCl, + S + 2HCL.

Kak BMAMM, OOHMM M3 IIPOAYKTOB peakluil SBis€Tcs, B TOM H
JApYyroM ciy4ae, cepa.

KonuerrpupoBaHHas cepHas KHCIOTa IIPOABISCT CBOHCTBA OKHKC-
nurens. OHa OKHCIAET MOYTH BCE METALIbI (HE3aBUCHMO OT MX I10JIO-
XEHHA B JEKTPOXUMHYECKOM pAAy HaNpsKECHHH) B MHOIME HeMeTal-
Jibl, HAaNIPHMEp, YTIIepol, cepy, docdop. B ponu okucaurens B KuCIOTE
BBICTYTIAYOT aTOMbI CEPBl, UMEIOMHME CTENCHb OKUCAeHUsA +6. [Tpomyk-
TaMK BOCCTAHOBJIEHHMA KUCAOTHI asnaorcs: SO,, S, H,S. Crenens Boc-
CT2HOBJICHMA KMCIIOTHI 3aBUCHT KaK OT €€ KOHIIEHTPAIlMY, TaK U OT aK-
THUBHOCTU BOCCTAHOBHUTEJIA.

Ilpun okucneHHMM cepbl KOHLEHTPHPOBAHHOM CEPHOM KHCIOTOMH
MIPOAYKTOM BOCCTAHOBICHMS KHCIOTHI ABJAeTCa okcun cepbl (IV) SO,:
S + 2H,SO, (xoHu.) = 3SOzT +2H,0

KoHuneHTpupoBaHHas a30THas KHC/IOTA TAKXKC CHIBHBIA OKHUCIH~
TENb.
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[Ipu npoyux paBHBIX yCIOBUSIX 0Opa3OBAHUE TE€X WJIM MHBIX IIPO-
JYKTOB BOCCTaHOBJICHHS Aa30THOM KHMCJOTHI 3aBHCUT OT €€ KOHLEHTpa-
HHA. BOJIBIUMHCTBO HEMETAIOB BOCCTAHABJIMBACT a30THYKO KHCIOTY,
Kak npasuio, 10 NO (pexe no NO,).

S + 2HNO; (kouu.y = H,SO,4 + 2NO.

Cepoconepxalum [POAYKTOM B 3TOMH peakiiuu Oyaer cepHas Ku-
caota H,SO,.

Otget: 3622

3ananne 39.
VYCTaHOBUTC COOTBETCTBHE MEXAY CXCMOH peakuuu u Gopmysion
BEILECTBA, KOTOPOE B JJAHHOH PEAKLMHU SIBISETCS BOCCTAHOBUTEIIEM.

CXEMA PEAKLIU BOCCTAHOBUTEJIb
A) Si+C — SiC 1) Si
B) NO, + Mg — MgO + N, 2) C
B) SO, + 0, — SO, 1) Mg
T) NO, + SO, - SO; + NO 4) NO,
5) SO,
6) O,
A 3 B T

IIpy BBHIMONHEHKH 3TOTO 3aJaHUs HEOOXOOMMO OOPATHTL BHUMAHUC
Ha H3MEHEHUE CTCIICHH OKMCJICHUS aTOMOB XMMHYECKHUX JJIEMEHTOB B Ka-
AKIOH M3 CXEM OKHCIMTENIbHO-BOCCTAHOBHTENbHBIX peakuuid. IIpu sTom
BAXHO PYKOBOACTBOBATLCS ITPABMIIOM: 3) SJIEMEHT OKHMCIIETCS —> OTAACT
3MEKTPOHBI —» NOBBILNAET CTENMEHD OKHCIACHHUS —)> SBIISIETCS BOCCTaHO-
BHTEJIEM; 0) 3IEMEHT BOCCTAHABIUBAETCA — HPUHUMACT SACKTPOHBI —>
[IOHHXACT CTENEHb OKHCIEHUS —> SIBJISIETCA OKUCIUTEIEM.

Janee B cxeMax peakilMii HaaO paccTaBUTh CTENEHH OKHCIEHUS
3JICMEHTOB, BHINUCATH (OPMYJIBI BELICCTB, B KOTOPHIX 3JIEMEHT HOBBI-
acT (MNM NOHMIKACT) CTENEHb OKHCACHHA H, B COOTBETCTBMH C OTHM
NpaBuiIoM, MUIA KaKIOH CXeMbl peakuuy YCTAHOBHTb BEILECTBO-
BOCCTaHOBHTCIIb.

Otger: 1355
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3anaunue 40.
YCTaHOBUTE COOTBETCTBHE MEX/Y YpaBHEHHEM peakLuH M ¢op-
MYJIO#l BEIIECTBA, KOTOPOE B JaHHOH peaxiMM SBIAETCS OKUCIHTEIEM.

YPABHEHHE PEAKITMH OKUCIINTEJIb
A) H,S+1,=S+2HI 1) NO,
B) 2S +C = CS, 2) S
B) 2S0; + 2KI =1, + SO, + K,504 3) HI
T) S+ 3NO, = SO; + 3NO 4)S
5) SO;
6) I,
A b B I

ANropuT™M BBITONHEHUS JAaHHOrO 33JaHHs TaKoH )Ke, KaK M Ipe-
OBLAYLIECTO, C TOH JIMIIb pa3sHUUEH, 4YTO B KaXKAOM K3 NPUBEACHHBIX
ypaBHEHH# peakuuii HeOOXOAMMO yKa3aTellb OKUCIMTENb.

Hcnonap3ys NpaBuic 0 TOM, UTO OKHCIHUTEICM SABNACTCA DJIEMEHT,
KOTOPBIH MPAHUMAET 3CKTPOHBL H PH 3TOM [MOHMKAET CTEINCHb OKHC-
NCHHS, HAXOOUM 3TH JIEMCHTbI B ypaBHEHUAX peakuuii. Tak B peak-
UMM, YpaBHEHHE KOTOPOi

H,S +1, =S+ 2HI,

cepa MOBLIAET CTeNeHb okucnenus: S~ — S a 1on ee noHmxa-

erT: 12 —» 217 . CnenoBaTeNbHO, OKUCIMTENIEM ABNsETCA I,

CocraBuB nof00HbIE CXEMBI 111 KQXIO0r0 H3 OCTAaBHIMXCsl YPaB-
HEHUH, [10JyYHM NPaBUIbLHBIH OTBET.
Otser: 6451

3amauue 41.

VCTaHOBUTE COOTBETCTBHE MEXAY YPaBHCHHEM OKHCIHTCIBHO-
BOCCTaHOBHTEJIBHOH peaKiuKi U U3MEHEHHEM CTCTICHH OKHUC/IEHHUA CEepbl
B HEH.

YPABHEHME PEAKITUU HU3MEHEHUWE CTEIIEHN
OKHUCJIEHWA CEPbBI

A) 2A1+ 38 = ALS, 1) ot -2 no +4

b) 280, + 0, =280, 2)or-2 100

B)2H,S + 30, = 2H,0 + 280, 3)or0 mo -2

I') H,S + Br, =2HBr + S 4) ot +6 po +4
5) ot +4 no +6

A b B r
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[Ipy BEHIMOJHEHHM 33aAaHHS HEOOXOAMMO ONpEAEAUTh CTEIEHb
OKHUCJIEHMs Cepbl B MCXOJHOM BEIIECTBE M B IPOAYKTE PEaKUMH H
CPaBHHUTH C JAHHBIMHM OTBETOB, HAIIPUMED: S°—»S% S 5 S%uTa

Otger: 3512

3ananue 42.
VYCTaHOBUTE COOTBCTCTBME MEXKAY CXEMOH peakuuu U Gopmynon
HEOOCTAKILETo B HEHl BCLIECTBA.

CXEMA PEAKIIVIH ®OPMYIJIA
BEILHECTBA

A) P + HNOj (xonn.) ->H3PO4 + HO +... 1) NO

B) Ca + HNO; (pa36) — Ca(NQOs), + H,O +... 2)NO,

B) Cu + HNO; (pas6) — Cu(NOs), + H,O +... 3) N,O

I') C + HNO; (xoun.) > CO, + HyO +.... 4) N,O4
5) N,Os

A b B I

A30THasA KHUCJIOTA ABJACTCS CHJbHBIM OKHCAKWTEACM. CYU.IHOCTL
OKHCJICHHA DA3/IMYHBIX BCLICCTB a30THOH KHC.fIOTOI;’I 3aK/1K04acTca B

toM, uro non NO; , uMerole B CBoeM COCTaBe a30T B CTCICHH OKHC-

jeHus +5, MOXKET NPUHMMATh OT OAHOTO J0 BOCBMU 3JEKTPOHOB B 3a-
BHCHMOCTH OT YCJIOBHi (KOHLEHTPALMH KHUCIOTHI, TPUPOJbI BOCCTAHO-
BHTENs, TEMIEPATYPEI).

C >THX NO3HUMH AN BBIACHEHHs BOIPOCA, KAKOro BELEcTBa He-
JOCTAET B CXEMeE PEAKIUH, PACCMOTPUM KaXKblil U3 PEareHTOoB.

BonblIMHECTBO HEMETa/U10B BOCCTAHABAMBAIOT KOHLEHTPUPOBAH-
Hyto HNO;, kak npasuno, no oxcuaa asora (II), pexxe no okcuna azo-
ta (IV).

P+ 5HNO3(KOHII.) = H;PO,4 + 5NO, + H,0

3C + 4HNOs(xonu.) = 4NO + 3CO, + 2H,0

C + 4HNO;(koun,) = CO, + 4NO, + 2H,0

Ilpn nexcTBUM Ha pa3baBICHHYIO a30THYIO KUCIIOTY MeTajUiaMH

nos NO; nepexomur B8 NO, UHOr/a, B 3aBUCHMOCTH OT aKTHBHOCTH
MeTalla M KOHUEHTPaLHH KUCI0TeL, — B N,O.

44



8HNOs(pas6.) + 3Cu = 3Cu(NO;), + 2NO + 4H,0

10HNO;(pas6.) + 4Ca = 4Ca(NO;), + N,O + 5H,0

Orser: 2312 unn 2112

Janee OynyT npuBeneHbl IpUMepbl 3alaHHii, KOTOpble TpeOyOT
Pa3BEPHYTOro OTBETa. B oTiiMuue OT 3amaHuil OBYX NpPEAbLIYUIMX TH-
TIOB OHH [IPOBEPSIOT HE TOJIBKO YCBOEHHE TaKOIro MIOHATUS KaK OKHCIM-
TEIbHO-BOCCTAHOBHUTENBHbIC PEaKLMM, HO B YMEHHE OOBACHATH Cylil-
HOCTb M 3aKOHOMCPHOCTH NPOTEKaHHs 3THX peakuui. OTBeT AOIKEH
ObiTb NOAPOOHBIM, C OITMCAHUEM BCErO XOAA pacCyXICHHH; B HEM He-
00X0MMO 3anKCaTh BCE YPABHEHHSA peakLUil, O KOTOPhIX HJET PEyb B
YCNOBHMM 3aJlaHHMs, @ TAaKKe NaTh OTBETHl Ha BCE IMOCTABJIEHHbIE BO-
npockl. TakuM 06pa3oM, OUYEHb BaXKHO BHUMATENbHO MPOYHTATE CaMO
3agaHue, B OPMYJHPOBKE KOTOPOTrO COAEPIKATCS YETKHE TPCOOBaHHS
K JneMmeHTaM oTBeTa. Kaxapii npaBHJIbHO 3andCaHHBIH 3JEMEHT
OTBETa OLEHUBAcTCA B 1 Oani, MOMHOCTBIO BBHINOJIHEHHOE 3a]aHUC ~
B 3 banna.

VYcnemHocTs BAITOMHEHUS TAKUX 3aJJaHuil BO MHOIOM 3aBHUCHT OT
YMEHHI CUCTEMAaTH3UPOBATh U 06001IATL H3YUEHHOE, AENaTh BHIBOJBI
U 3aKJTFOUCHUS.

3ananne 43.

Hcnone3ys MeToa 371€KTpOHHOro OanaHca, COCTaBbTE ypaBHEHHE
peaKLuu:

KMnO, + MnSO,; + H,O - MnO, + ... + ...

Omnpenenure OKHCIMATEND U BOCCTAHOBUTED.

MeToa 3neKTPOHHOro 6amaHca, Kak M3BECTHO, MCIONb3YHOT AN
Hax0XAeHHA KO3(PPUIMEHTOB B YPaBHEHHUIX OKHCIIHTENbHO-BOCCTaHO-
BHUTEJIbHbIX PeaKuuil.

[Ipexnae yeM paccTaBiaaTe KOIGQOHUIHCHTH B 3TOM YPaBHEHHH,
ClieAyeT ONpENC/IMTb, KAKKC DJE€MEHTBl U3MEHSIOT CTENEHb OKUCIE-
HU3.

U3 cxeMbl peaklii¥ BUAHO, YTO:

2|Mn"" +3e - Mn™

3 ] Mn* -2e — Mn™

3JIEMEHT MapraHel, Bxoaiumid B coctaB KMnQO, noHmkaeT CBOIO
CTENEHb OKUCIEHUA 00 +4, T.e. IpUHUMACT 3 3JIEKTPOHA, a MapraHeil B

CTENEHU OKHCIIeHWs +2 MOBHILIAET ee A0 +4, cneaoBarcibHO, OTAACT
2 3JIEKTPOHA. Hpouecc OTOauy JJIEKTPOHOB HA3BIBACTCs OKHCICHUEM, a
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3JICMEHT, KOTOPbLIA OTAACT 3JIEKTPOHBI SBJSETCS BOCCTAHOBHTCIICM.
3nauutr MnSO, 3a cyeT MapraHiia B CTENEHH OKHUCIEHUS T2 ABNACTCA
BOCCTaHOBHUTEIIEM.

[Tpouecc NpUHATHA 37IEKTPOHOB HA3bIBACTCA BOCCTAHOBIICHHUEM, &
3]EMEHT, KOTOPbiii TIPMHHUMAET 3MEKTPOHBL, SABIAETCA OKHCIMTEIEM.
3naunt, KMnQO, 3a cuer MapraHiia B CTENEeHU OKHUCIeHMs +7 ABngeTCA
OKHCJIUTENIEM.

Jlanee HeoOXOOUMO COCTABHTh YPABHCHHUC PCAKLHH, 4 JUIs 3TOrO
HYKHO, [PEXJe BCEro, 3HaTh, KaKHE NMPOAYKThI 00pa3yloTCa B pe3yiib-
Tare Hed.

B 3aBMCHMOCTH OT Cpelbl, B KOTOPOH IPOTEKAeT peakuus, BoC-
CTaHOBJICHHUEC M OKHCJCHHME HOHOB IPOMCXOAMT mo-pasHoMy. Hanpu-
Mep, MEPMaHraHaT-uoH MnQO, B KHCIOTHOH Cpelle CPCXORUT B KaTH-

ox Mn*", B mienounoit cpeae — B MaHrauat-uon MnO?”, a B HelTpaib-

HOi1 cpene — B okcud Mapranua (IV) MnO,.

KosdpduuuenTtsl, nonyueHHble NpH COCTABJICHUM DJIEKTPOHHOIO
OasiaHca, [IOCTaBMM B JIEBYIO 4aCTh CXEMbl PEAKLMH!

2KMnO, + 3MnSO, + 2H,0 =

YyuThIBass KOJIMYCCTBO MOHOB Kals U Cyab(haT HOHOB B JIIEBOH
4acTd, 00aBUM B MPABYIO YacThb YPaBHECHHs NPOIYLUEHHbIE GOPMYIIb
v Ko3(duuuenTsl K HuM. [ToayunmM ypaBHeHHe peakLUu:

2KMHO4 + 3MnSO4 + 2H20 = SMHOZ + KzSO4 + 2stO4

3apanue 44.

Hcnone3ys mMeToa 2.1€KTpOHHOro 6anaHca, COCTaBbTE YPAaBHEHHE
peaKkLUuu:

P+HNO;+... > NO + ...

Onpenenure OKUCIUTEb B BOCCTAaHOBUTEb.

3amuuieM NpoLEcChbl OKHMCIEHMA M BOCCTAHOBJICHHA, COCTABUM
3NEKTPOHHBII 6anaHc: '

3] P’ - 58 - P~ OPOLIECC OKMCIICHUS, BOCCTAHOBUTEIIb,

5| N" + 38 — N™ npowLecc BOCCTAHOBIICHHS, OKUCITHTENb.

Cnenys TpeOoBaHMAM YCIOBHS 3aladH yKak€M, UTO NPOCTOE Be-
ecTBo Gocdop ABIACTCA BOCCTAHOBUTENCM, a a30THAs KHUCIIOTA, HMeEs
B CBOEM COCTaBC a30T B CTEHCHH OKMCJEHHA +5, SBIAETCA OKMCIUTE-
1eM.

IloacTaBnseM B ypaBHEHHE peaKkLHH KO3(PQUUIHCHTHI 1715 OKHCIHU-
TeNsA U BOCCTAHOBUTEA.
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3P+5HNO; + ... > 5NO+ ...

¥ TOACYMTHIBACM YMCIIO aTOMOB KHCIIOpoAa M Bojopoda. Orciona
CTaHOBMTCH MOHATHBIM, YTO B JIEBOH HacTH YPaBHEHUS HEJOCTAOHIUM
BelecTBoM OyeT Boja, TOrna B [PaBoM 4acTH kpome okcuaa asota (1),
¢ochop ¢ Bomor obOpasyer ¢ochopHyo kucnory. JonuceiBacM B
ypaBHEHME HCAOCTaIOLIME BELUECTBA U paccTaBisieM KodppuuUeHTh!:

3P + SHNO; + 2H,0 = 3H;P0, + SNO

DNeKTpoaH3 paciiiaBoB H pacTBOPOB colei

Kak moxazan eAMHBbIH IOCyJapCTBCHHBIH 3K3aMEH II0 XHMUH, 3a-
NlaHUs OPHEHTHPOBAHHBIE HA NPOBEPKY YCBOEHHS yyeOHOro MaTepuana
3TOH TEMBl, OKa3aJIUCh 3aTPYNHHUTENBHBIMHM 7 3Kk3aMeHyeMmbix. [lo-
3TOMY, NPEKAE YEM TMO3HAKOMHUTBCA € TAKHMH 3aJaHHAMH, KOHCIEK-
TUBHO BCIIOMHHM D51 BaXXHBIX BONPOCOB: YTO TaKOE INECKTPOJIH3, KaK
OH ITPOTEKAET, KaK MpeCKa3aTh COCTAB NPOAYKTOB 3JIEKTPOJIM3a B TOM
WIIM MHOM Cllyyae.

9ﬂel<mp0ﬂu30M Ha3bIBAKOT COBOKYITHOCTDH OKUCIIMTEIbHO-
BOCCTAHOBHUTE/IbHBIX NPOLECCOB, NPOTEKAOIINX HAa MOBEPXHOCTH JJI€K-
TPOZLOB, NIOMEIUEHHBIX B PACIUIaB MM PACTBOP 3.JIEKTPONMTA, NIPH IPO-
IIyCKaHMM [OCTOSIHHOTO 3neKTpHueckoro Toka. IlIkoneHas nporpamma
NpeAfnoaraeT 3HakOMCTBO C 3JIEKTPOIU30M, NPOTEKAIOIIMM C HCIIOIb-
30BaHHEM TaK Ha3bIBACMBIX MHEPTHBIX 37EKTPOJOB (T.C. TAKUX 3JICK-
TPOAOB, KOTOphIE HE Y4YacTBYIOT B mpouecce anektponusa). Yimenno
3TOT Clly4all Mbl H PACCMOTPUM.

Jns npoBeneHUs 3NeKTponu3a HeoOXoauMO [Ba 3NCKTpoAa (ka-
TOJ M aHOJ) IOTPY3UTh B PACILIaB WU BOAHBIA pacTBOP NEKTPONUTA K
IPOIIYCTHUTh YEPE3 CUCTEMY IIOCTOSAHHBIH 31EKTPHUECKUI TOK.

Kamoodom Ha3bIBalOT 3JIEKTPO/, HAa KOTOPOM NPOTEKAIOT PeaKLUn
BOCCTaHOBIICHHA MOHOB M MoJieKyld. KaToa moacoenvHeH K oTpuLa-
TENbHOMY IOIOCY HCTOYHMKA NIOCTOSHHOTO TOKA.

AHoOOM Ha3BIBAIOT 3JEKTPOI, Ha KOTOPOM IMPOTEKAIOT peakLUu
OKHCIIEHHS HOHOB M MOJIEKYJl. AHOJI IOJICOENMHEH K MONOKUTENLHOMY
HOMIOCY HMCTOYHHKA NIOCTOSHHOI'O TOKA.

PaccmoTpyM KOHKpETHbIE NPHMEPBI.

IIpumep 1. DnekTpoau3 paciuiaBa XJIOpHIa KalbilKa.

Xnopua KanbLUs B paciiaBe AUCCOLMHPYCT ¢ 00pa3oBaHHEM HO-
HOB Ka/bLHs U XJIOPUA-HOHOB:

CaCl, — Ca’" +2CI
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HpH IPONyCKaHWK 3JJICKTPHYECKOr0 TOKa Ha KaTrone BO3IMOXKHO
BOCCTAaHOBJIICHHE KAaTHMOHOB Kalibllysd, HA aHOAC — OKMCJICHHC XJIOpHI-
aHUOHOB!

Karop(-): Ca®* +2e — Ca®
Anon(+):2CI" ~2e »CI2 T

Hpyrux BO3MOXHBIX peaKLil OKUCIIEHHA-BOCCTAHORICHUS B 3TOM
CHCTEME He MOXET ObiTb. CyMMapHOE YpaBHEHHE 3JIEKTPOJM3a pac-

N1aBa XJIOPHJAA KalbLUg UMEET CIEAYIONI BUA:
3JIEKTPOJIN3

CaCl, —2o 04 4.Cl,

ITpumep 2. Onexrponus pacrasa KOH.

PacriiaB ruApOKCHa Kanus coaepxuT HoHsl K™ u OH'™:

KOH —» K"+ OH~

IIpu nponyckaHuM 3JMEKTPHYECKOTO TOKA uHepe3 paciulaB IHpo-
KCH/a KaJlus Ha 3JIEKTPOJaX BO3MOXKHBI CICAYIOLIME PEaKIMM:

Katon (-):K* +e — K° (BOCCTaHOB/IGHHE MOHOB Kams)

Ason (+):40H —4de — 2H ,O0+ O;’ 7T (oxucnenye THAPOKCHI-MOHOB)

CymmapHOE ypaBHEHHE JICKTPOJIM3a BbIMIARUT TaK:

4KOH 2225 4K 4 2H,0+0, T

PaccMoTpeHHBIE BhIllIE IPUMCPBI 37IEKTPOJIM3a PACILIaBOB A0CTa-
TOYHO NpocTsl. B ciiyyae BOAHBIX pacTBOPOB HEOOXOAMMO YUYHMTBIBATE
BO3MOXHOCTh OKHCHEHMS ¥ BOCCTAHOBJICHHS Ha 3MEKTPOJAX MOJIEKYII
BOZBI:

Karon (-): 2H,0 +2€ — HY + 20H" (BOCCTAHOBJICHHE MOIEKYI BOZIbl)

Anop (1): 2H,0 - 48 — 4H" + 09 T (okucinenne Monexyn Bozbl)

Jna Toro, 4To0bl 3HaTh, KAKOH KaTOAHBLA MM aHOAHbIH mpoLecc
Oyaer nporekaTh B KaXI0M KOHKPETHOM Clyyae, IOJNE3HO 3allOMHUTh
[IBa [IpaBHUJIa.

Ilepgoe npaeuno kaca€rcs peakuuil Ha KaToOAe. 3aMOMHHUTH 3TO

NPABUIIO0 IIOMOXET DPAZ HANPSXKCHHUII MeTawioB, ¢parMeRT KOTOPOro
IPUBEJEH HHXKE.
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Li*¥ K Ca Na* Mg”™ A Mn™ Crf Zn™ Fe®* Ni™*
Li K Ca Na Mg Al Mn Cr Zn Fe Ni

Sn*  Pv** H Bi¥ Cu  Ag” Hg" Au”
Sn Pb H Bi Cu Ag Hg Au

YBENHYHBACTCA OKMCANTENHHAS CIIOCOOHOCTh KATHOHOB —>

< YBEJIMYHBAETCA BOCCTAHOBUTE/bHAS CIOCOOHOCTL METAJLIOB

Ilpasuno 1. Ecnu Metann pacnofioKeH B psiiy Hanps)KeHHH Ipa-
Be€ BOJAOPOJA, TO IPH DAEKTPOJIM3E PACTBOPOB €ro COIEH Ha Kartoae
BBLIEJSETCS caM METaJll:

Me"" +ne - Me°

Ecnu Mertann pacnonoxeH B psally Halps)KEHMH NleBee Maprasua,
TO HpPHU 3JEKTPONH3Ee BOLHOTO PacTBOpa €ro CONcit Ha KaToae BMECTO
MeTaJl1a IPOUCXOAMT BOCCTAHOBIEHHE MOJIEKY T BOABL:

2H,0+2¢ — HY +20H"

HauGonee cnoxHel NPOMEXKYTOYHBIE CIy4yay, KacalolUMecs Me-
TaJUI0B, PacTONOXKEHHBIX B CEpeANHE psaaa HanmpsbkeHui. Bo Bcex atux
Cliy4adX B IMPUHLHMIE BO3MOXHO OJHOBPEMEHHOE BOCCTaHOBJIEHHE M
HOHOB MeTamna, ¥ Monekyn BoAsl. Kak npaBuno, Opu 31eKTponuse
KOHUEHTPHPOBAHHOI'O, HE OYCHb MOAKMCICHHOIO pPacTBOpa COIM Ha
KaTOJie BOCCTaHABIMBACTCA NPEUMYLIECTBEHHO MeTanl. MeHHO Tak B
OpPOMEIIUIEHHOCTH MPOBOJAT IEKTPOXMMHYECKOE HHUKEIHPOBaHUE,
XpOMHpOBaHUE, KaaMHUpOBaHue U T.X. Ecny 3nekTpoiuT pa3bapiicH-
HbIH, @ ell¢ NOXKUCICHHBIH, TO mpeobliafalomuM NPOLYKTOM, BbLJE-
nAouMMes Ha Katone, 6yaer sonopoa. IIpn BEIONHEHUM 3aJaHUH, Iae
pedb ulaeT 00 3NEKTPOIU3e pacTBOPOB COJIEH METAIOB, HAXOAAILMXCS
B CEpeUHe psfia HaNpsDKEHH, cieqyeT B OTBETE yKa3aTh Ha OJHOBpe-
MEHHOE BblJIeJICHHE U METallla, ¥ BOLOPOAA.

Bmopoe npasuno xacaercs anoaHbix npoueccos. Ha anoae moryr
pa3psIKATHCA UM AHUOHBI COJIM, UM MOJIEKYJIBI BOJbL.

IIpasuno 2. Ecny aHHOH GECKUCI0POAHEIIM, TO HAa aHONE pa3pshxa-
€TCs CaM aHHOH, HalpUMep:

2Br” -2 - Bry

§* 28 —-S°

B crnyyae xuciaopoaconep alliux aHHOHOB aHOAHOMY OKMCIEHHIO
NOZIBEPratOTCsl MOJCKYJbI BOABIL:

2H,0~48 > 4H" +09 1
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M3 3TOr0 NpaBuiia €CTh HECKOIbKO UCKIIOYEHNI, Hanpumep, (To-
pna-anuoH F | xota 1 6ecKHCIOpoHblil, HO HUKOIAA HE PaspsHKaeTcs B
IpoLlEcCe NEKTPO/IN3a BOAHBIX pacTBOpoB. BMmecTo dropa BhiaensacTcs
KUCJIOPOA U3 BOADL.

Hpumep 3. DneKTPOAU3 BOZHOTO PAaCTBOPa XJIOPHIA KanbLMs,

Xnopua KanbLysl B BOOHOM PacTBOPE IOJHOCThIO JUCCOUMMPYET
Ha MOHBI:

CaCl, —~ Ca’'+2CI

Ha katoac, B npHHUMIE, BO3MOXHBI CIEAYIOLIHE TIPOLIECCHI BOC-
CTaHOBIEHMS (KATOMHbBIE IPOLICCCHI):

Ca® +2€ > Ca’

2H,0 +2€ — Hj + 20H"

C yueToM npasunra 1 MOXHO KOHCTaTHpOBATh, YTO Ha Katoae Oy-
YT BOCCTAHABJIHBATHCS MOJNCKY/BI BOIABI M BBIACISTLCS BOAOPOA (T.K.
KanbliMil B PANY HANPSOKCHUI PACMONIOKEH 3HAYHTEJILHO JIEBEE Map-
raHua).

Ha anone Bo3MOXHBI CIICAYIOLINE PEAKLIMH OKHMCIIEHHA:

2H,0-4€ > 4H" +09 T

2CI" =28 » CI

C y4cToM mpasuna 2 MOXHO YTBCPKAATh, YTO AHOJXHOMY OKHC-
JACHUIO B JaHHOM cilydae OyayT noaBepraTbcs OECKHCIOpPOIHBIE
XJIOPUA-HOHbI.

CymMMapHOe ypaBHCHME 3JICKTPOIM3a (B MOHHOM M MOIEKYJIAp-
HOM BM/JIC) BBIFJISANT TAK:

CaCl, + 2H,0 —»CLT + Ca(OH), + H,T

2CI"+ 2H,0 ->CLT + 20H + H,T

Hrak, 3HaHHE 3TUX ABYX IpaBU/I IOMOXET NOAYYHTh NPaBUIbHbIH
OTBET Ha BCE OCHOBHBIC BOMPOCH! TEMbI « JIEKTPOJIU3 PACIINABOB M pac-
TBOPOB COJICH».

[lepeitnem Tenepb K camuM 3ajaHuaM. B pasHbie rojbl YCBOGHHE
MaTcpualia 3TOi TEMbl NPOBEPSANOCHh B 9K3aMEHALMOHHOM paboTte 3a1a-
HMsMH 6a30BOIr0 ypOBHSI CJIOKHOCTH (4acTh | paboThbI), MOBLILIEHHOIO
(yacTb 2 paboTel) U BEICOKOI'O YPOBHEH CIOXKHOCTH (4acTb 3 paboThl).

YuuTeiBas C/IOAKHOCTE MaTepHaja TEMbl, PACCMOTPHM CIOCOObI

BLINIONIHEHHUA BCEX. TUIIOB 3a/1aHuil, KOTOPbIE OPUEHTHMPOBAHbI Ha MpPO-
BEPKY €ro YCBOCHHS.
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B 3ananusax 6azoBoro ypoeus (tT.e. ¢ BblOOpoM oTBeTa) TpeGoBa-
10Ch, KaK IPABMIIO, Ha3BaTh MPOAYKT, BBIAE/IAEMbIH Ha OJHOM U3 JJIeK-
TPOZOB MPH JNIEKTPONH3E KaKOro-nubo 3neKTpouTa.

3ananne 45.

[Ipy 37EKTpONM3e BOAHOrO pacTBopa OpOMKIA Kamus Ha aHONE
BbIJIENISETCS:

1) 6pomoBonopon

2) Boaopoa

3) 6pom

4) kucnopon

Jlnst BBINONHEHUS 3aJaHUS JOCTaTOYHO BCIIOMHMTbL Mpasuno 2, B
COOTBETCTBUU C KOTOPHIM B Ciiy4ae 6ECKUCIIOPOJHBIX aHHOHOB Ha aHO-
A€ IIPH 2NEKTPOIN3E Pa3psKalOTCs CaMH aHHOHDI!

2Br -2¢ —» Brzo
CnexoBatenbHo, B JAaHHOM CITy4ae Ha aHOAE BhiaenseTcs OpoM.
OtBerT: 3

3apanue 46.

[Ipu snexTponH3e BOJHOro pacteBopa (propuaa HaTpUd Ha aHOAE
BBIICIACTCA:

1) Bomopon

2) ¢propoBoxopoa

3) ¢rop

4) xucnopon

Kax u3BecTHO, (TOp M3 BOOHOrO pacTBOpa HUKOTAA HE BbIAEIACT-
ca (cM. mpumeyaHue K mpaBuny 2). CaemoBaTenbHO, Ha aHOAE pa3ps-
XAKTCS MOJNEKYJIIBI BOJBI ¥ BHIAEHSCTCSA KUCIOPOI M3 BOJBL.

Otser: 4

3aganne 47.

[Ipu snexTposiu3e BoAHOTO pactBopa OpomMuma Gapus Ha KaTonc
BBLACTACTCH:

1) Gapuit

2) Boaopon

3) ruapun Gapns

4) xkucnopon
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HanomHuM, YTO HA KaTOJ€, B 3aBUCHMOCTH OT HOJIOXEHUS COOT-
BETCTBYIOIIErO METaa B PNy HAMpsHKEHUH, BO3MOXHO BLIIEIEHHE
WJIH CaMOro MCTallIa, MM BOLOpOJa U3 BoAbl. bapuii B psay Hanpske-
HHUH pacHoJIOKEH 3HAYUTENIBLHO NeBee mapradua. [loaTtomy, B cOOTBET-
CTBUM C npasunom I, Ha Katoae OyAYT pa3pAKaThCsl HE HOHBI Ba®, a
MOJIEKYJTbl BOABL. 3TO NPUBEJET K BbLACNIEHMIO Ha KaTOJE BOAOPOA.

Oteer: 2

3apnanmne 48.

CepHas xucn0Ta HaKalIMBAeTCAd B 3IEKTPOJM3EPE NPH DJIEKTPO-
JM3€ BOJHOIO pacTBOpa

1) CuSO,

2) Na,SO,

3) Al(S04);

4) MgSO0,

B Tpex nocneanux cioydasx U Ha KaTtoje, M Ha aHOJE paspshKaioT-
Csl MOJEKYJIbl BOABI (3TO JIETKO IOHSThL, npumenus npasuna 1 u 2).
CnenoBatenbHO, NEKTPONU3 CBOAMTCS K 3JICKTPOIHTHYECKOMY Pa3fio-
*KEHHIO BOJBIL

2H,0—="2232H, +0,

B cnyyac cynbdara Mean oOIice ypaBHEHHUE 3JIEKTPOIH3a BbIMIA-
aur tak: 2CuSO, +2H,0——"2252Cu + 0, +2H,SO, ui1 B HOHHOM

Bune: 2Cu® +2H,0—2%° 4 2Cy + 0, +4H* (4a KaTose paspska-
KOTCsA HOHBI M€, HA aHOAC — MOJICKYJIbl BOAbI C BBLACJIICHHUEM KUCIO-
pona).

Orteer: |

3afaHus NOBHILIEHHOIO YPOBHS CJIOKHOCTH TpeOYIOT YCTaHOBUTD
COOTBETCTBHC, KaK IPAaBUIO, MCXXAy GOpMyaaMM WM Ha3BaHUSIMM Be-
LIECTB ¥ NPOJYKTaMH DJIEKTPOJIN3a HX PacIIaBOB HIIM BOJHBIX PacTBO-
pos. IIpusenem npuMepsl TaKUX 3a4aHUH.
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3apanue 49.

VYcraHoBuTe COOTBETCTBHE MEXAY (GOpMYJIOH BelIecTsa ¥ Hpo-
AYKTOM, BBIAC/AIOIIMMCH HAa WHEPTHOM aHOAE INPH IIEKTPONH3E €ro
BOJIHOT'O PacTBOpa. ‘

OOPMVIJIA BEHIECTBA I[MPOAYKT HA AHOJAE
A) NaCl 1) CL,
B) NaClO, 2) Cl,, O,
B) NaOH 3) 0,
F) NaBr 4) Hp_, Br;
5) 0,, B,
6) Br,
A b B I

Hcnone3ys npaeuia nmoabopa MPOAYKTOB IIPH 3JIEKTPONU3E pac-
TBOPOB, MOXHO YTBepxIaTh, uto B ciy4ae NaCl Ha aHoae Bhiaenutcs
XJ0p, uTo oTBeyaer oTBety 1. B cmyuae NaClO, Ha anone BulaenUTCS
KHCIIOPOJA K3 BOAbL. DTO CBA3AHO C TEM, YTO MEPX/I0pAT-HOH, Oyayuu
KHUCJIOPOJICOAEPKALIMM, He PaspsykaeTcs Ha aHOJE — BMECTO HEro paspsi-
JKAKOTCS MOJICKYIIBI BOZIbI. CreOBATENLHO, STOT Cllyyaii CBOAUTCS K JJIeK-
TPONM3Y BOJIbL, POLAYKTOM KOTOPOTo By€ET TONBKO XKHCiopoa (oTseT 3).

AHaIOrM4HBIH OTBET MBI IONYYMM H B Clydae 3JICKTPOJIH3a
BOJHOr0 pacTBopa ruapokcuia Hatpui. IIpoaykrom anextpoausa 6po-
MM/a HaTpHd, KaK U B [IEPBOM ClIy4ae, ABIACTCA CaM rajorcH (oTeeT 6).

Otser: 1336

3apanue 50.
YcTaHOBUTE COOTBETCTBME MEXKAY (OpMYJOH BellecTBa U Mpo-

IAYKTOM, BBEIACIAIOUIMMCA IIPDU 3JICKTPOAKM3C ero BOOAHOI'0 pacTBopa Ha
HHEPTHOM aHOAE.

DOPMYJIA BEILECTBA TIPOJIYKT HA AHOJE
A) HgSO, 1)F,
B) KF 2) 0,
B) HgCl, 3) Hg
T') RbOH 4) H,
5) Cl,
6) Hy, O,
A B B T
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IpoaykToM sneKTponu3sa pacTsopa cybdara pryTu Ha aHone Oy-
aer kucnopop {otser 2). IIpu anektponuse pactBopa ¢propuia kanus
Ha aHone ofpasyercs kucnopon u3 Boasl (o1eet 2). Ilpu anextponnse
XJ0pHAa PTYTH Ha aHone BbaenascTes xiop (orBer 5). B nocnenxem
Cliyyae MpH 3NCKTPOJIM3E BbIICIACTCS KUCI0pO (OTBET 2).

Ortser: 2252

3amauue S1.
YcTaHOBHTE COOTBETCTBUE MEXAY Ha3BaHMEM MeTaula M CIoco-
OOM €ro 3NEeKTPOIMTHHYECKOr0 NOJYYECHUS.

METAJUI CIIOCOB NOJIYHEHHW A

A) naTpuit 1) anexTponus BOJHOro pacTBopa coJieit

b) anomunui 2) 3JIEKTPOIM3 BOAHOIO PacTBOpa rHAPOKCHAA
B) cepebpo 3) aneKkTposu3 paciiaBa OBapeHHOM COM

I') mene 4) 371eKTPOJIK3 PACINABIECHHOI'O OKCHAA

5) aneKTPOoJIU3 pacTBOpa OKCHAA
B PacNaBIeHHOM KPHOMUTE
6) 2J1eKTPOJIN3 PACILIaBICHHOIO HUTpaTa
A b B r

OueBMAHO, YTO HATPUIl HE MOXET ObITH NOAYUCH NPHU ICKTPOIU-
3€ BOAHOro pactBopa. IIpoMelliTeHHBIM CIOCOOOM IMOY4YEHMS HATPHUs
ABNAETCA MIEKTPOJM3 paciviaBa nopapeHHod conu (otset 3). [ns mo-
Jy4eHus alllOMMHHSA MCIOJB3YIOT TONBKO OAMH CIIOCOO — 3JIEKTPOJIU3
pacTBOpa OKCHJA AJOMHHMS B paciiaBICHHOM Kpuohute (OTBeT 5).
Cepebpo, HaxogsCh B pAAYy HaNPSHKEHHUH OCNE BOLOPOa, MOXKET ObITh
NOJYyYEHO KAaTOAHBIM BOCCTAaHOBICEHHEM BOAHBIX PacTBOPOB COJIEH,
nanpumep AgNO; (otBer 1). DTOT ke OTBET HOAXOAMT U 18 crocoba
NOJIyYeHUA MEAH.

Ortger: 3511

IIpumeuanue. Paccyxnas QopMaibHO, 3ICKTPOJIN3 PaCIUIaBiIeH-
HOro HUTpaTa MOKHO ObLi10 OBl 3anmucaTh M Kak croco0 nojy4eHus Ha-
TPH, U KaK crnocob nonyueHus cepedpa, ¥ Kak crnocol moayueHus me-
. OQHaKO HUTPAThl MEHM M ccpedpa OYeHb JIErKO paziaratorcs npu
HarpeBaHHH, a METaJUIMYECKUH HATPHH, KOTOPBIA MOXET IHOTYYMTHCH
IOpH 3TOM, C PACTPABICHHbIM HUTPATOM (CHIBHEHIIHM OKMCIHUTENEM)
HEMHMHYEMO JacT B3pbIB.
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3azaHMsIMU BBICOKOTO YPOBHS CJIOXXHOCTH IO TEME «DJICKTPONU3»
NPOBEPSETCA YMEHHUE 3alUCHIBATL OTACAbHO YPaBHEHHS PEaKiMii, Npo-
TEKAIOUHMX Ha KaTo/Je H Ha aHOAE, &8 TAKXKE COCTAaBIATh 00luee ypaBHe-
HHE 3MEKTPOJIM3a KaKOro-NTub0 3JEKTPOauTa. BBIIONHEHHC 3TUX 3a1a-
HHUH TaKxe TpedyeT Hanucanus pa3BepHyToro oreera. Ero ancMmentamu
SBMNSIOTCA: ONKMCaHHE aHOJHOro mpouecca (oueHuBaercs B 1 Gamm);
onucaHue KaToAHOro mpouecca (ouenupaercs B 1 6amn); obmee ypas-
HeHHe d1eKkTpoausa (oueHusaercsa B 1 6amn). Takum obpasom, 3a nos-
HbIH ¥ NPaBHMIIbHBIA OoTBET cTaButca 3 Oaiina. PopMynHPOBKa 3aAaHHI
MMEET YKa3aHHWe Ha HeOOXOOMMOCTh OTpaXKEHHUsl B OTBETE BCEX TPCX
Ha3BaHHBIX BblIE 3IEMEHTOB.

3aganue 52.

HanuuinTe ypaBHEHHMs peakuuil, MPOTEKalOIIKMX HA KaTOAC U aHO-
ne, U obuiee ypaBHEHME 3lEKTPOJIH3a BOAHOTO pacrsopa cylbdara
prytH (II) Ha MHEPTHBIX ANEKTPOLAX.

Cyabdar pryru (1I) B BogHOM pacTBope IOUCCOLMHpPYET Ha HO-
ubi: HgSO, — Hg** +S0O.™.

Ha xarone (orpuuatensHo 3apspkeHHOM 3iiekTpone) Oyaer npo-
MCXO/JUTh Pa3psiika HOHOB PTYTH, Tak Kak uoubl Hg'' pacnonoxeHsl
IpaBee BOAOPOAA B PsiAy HAaNpsDKEHUI Metawios: Hg* + 28 = Hg®.

Ha adone (nonouTespHO 3apsKEHHOM 3JIEKTPOAE) HMOH SO.”
paspspkaThCs He OyAeT, a OyaeT pa3paKaTbCs Boa:

2H,0-4e =0, +4H".

Takum obpasom, obluee ypaBHeHME 3nekTponusa Oyner BbIrnd-
JETh TaK:

2Hg® +2S02” +2H,0 =2Hg® + 0, + 4H" +2S0%", unu
2HgSO4 + 2H20 = 2Hg + 02 + 2H2$O4

3aganne 53.

Hanuuure ypapHenHs peakiiuil, NPOTEKAOLIKUX HA KaTOAE U aHO-
ne, ¥ ofliee ypaBHEHHE 3JeKTpOJiM3a BOJHOLO pacTBOpPa FHAPOKCHIA
Gapus Ha MHEPTHBIX DICKTPOIAX.

I'uapokcun 6apus AMCCOLMUPYET B BOJHOM PacTBOpPE Ha HOHbBL

Ba(OH), — Ba®" + 20H".

Ha xatone 6yner npoucxoMTh pa3ps/Ka BOAbl, TAK KaKk HOH Oapus B
pAAy HaNpsHKCHUI HaXOLHUTCS JICBEC Mapratila M pa3pshkaThCs He OyneT:
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2H,0+2e=H, +20H".

Ha anozne 6ynyT paspspKaThCs THAPOKCH/-MOHBI:

40H™ -4e =0, +2H,0.

Takum 06pa3oM, B pe3ylbTaTe NCKTPOAM3a OyICT NPOHMCXOAMTH
BbIIEJICHHE BOJOPOIA HAa KATOAE M KHUCIOpOJa — Ha aHole. ITO COOT-
BETCTBYCT NpoLEecCy MeKTponusza Bogsl. Obliee ypaBHEHHE 3/1EKTpo-

JIN3a BOAbI:
2H20 = 2H2 + 02.

3ananue 54.

Hanumiuute ypaBHEHHS peaKLMil, NPOTEKAIOWMUX HA KATOJE U aHO-
Je, a Take obllee YPaBHCHUC 3JICKTPOJN3a BOJHOrO PacTBOpa Cylb-
dara mcau (II) Ha HHEPTHBIX JJIEKTPOLAX.

Iockoneky Melb B psiiy HAPSDKEHUH HaxOAHMTCS IOCIAC BOAOPO-
Ja, TO I1PY MEKTPONAU3EC PACTBOPA €€ COJIM Ha KATOJC BBIAEIACTCS caMma
Meb.

Cynbdar-anuoH OTHOCHTCS K KMCIOPOACOAEpXKAILUM HOoHaM. [To-
3TOMY OH HE paspspkaeTcs Ha anoze. Ha aHome OyayT oKHCASTbCS MO-
NEeKyJbl BOAB! C BBIACICHHEM KHCIOpOAa.

Taxkum 06pa3oMm, Ha KaTOAE BBLAEAAETCS ME/lb, Ha aHOAE — KHCJO-
POX (13 BOAbI), a OCTABLIMECS B pacTBOpe MoHbl SO}~ 1 H' manyr cep-

HY10 KHUCJIOTY.
B of11eM BHIC OTBET MOXHO 3alIMCaTh TaK:

1) Ha xatoge: Cu** +2¢ — Cu°

2) Ha anone: 2H,0-48 - 4H" +0,

3) CymMapHOE YpaBHEHHE 3EKTPOIM3A:
2CuSO, +2H,0—=222 3 9Cu + 0, +2H,S0,

(10MyCTHMA 3aIIUCh B HOHHOM BHJE:
2Cu*" +2H,0— 9% 5 9Cy +0, +4H")

3ananme 55,

HanuinTe ypaBHEeHHs peakuMH, NPOTEKAIOUMX HA KaToJe H aHo-
A€, a TaKoKe oblee ypaBHEHHE IEKTPOIN3a BOAHOIO PacTBOPa HOAKAA
KaJIbLHA Ha MHEPTHBIX JJIEKTPOAAX.

BenoMHMM, YTO KasbLMil pacnono)eH B pAjy HalpsKeHUH Me-
TAJIOB 3HAYMTENBHO JIEBEEC Maprasia, ClIeJoBaTe/IbHO, BMECTO Kallb-
Mg Ha Katoxe Oyner BbLAeNAThCS Bogopoa u3 Bonsl. Ha anone Byayr
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pa3psKaThCs GECKHCIOPOAHBIE HOAUA-HOHEI C 0GPa30BaAHHEM 3JIEMEH-
tapHoro Hoaa. MoHsl kanelua u obpasyrouecs B APUKATOJHOM Ipo-
CTPAaHCTBE I'MIPOKCH/A-HOHBL JaJyT TUAPOKCH KajlbLusl.

B ofwiem BuE OTBET 3aNMIIEM TaK:

1) Ha karone: 2H,0+2€ — 20H™ +H,

2) Ha anogne: 21" -2€ - 1,

3) CymmMapHO€ ypaBHEHHE 3JIEKTPOIH3A:
Cal, +2H,0—2mem 511 1] +Ca(OH),

(nomycTMa 3anuch B HOHHOM BUAE:
2" +2H,0—2emoms s g L] +20H")

3apanue 56.

Hanuiuyre ypaBHeHHS peakLui, NPOTEKalOWMX HA KaToJe U aHo-
JI€, a TAKKe 00LIee YPABHEHNC 3IEKTPOIH3a BOOHOIO PacTROpa aleTaTa
Kallis Ha MHEPTHBIX DIEKTPOIaX.

Kak u B mpeosiayuiem ciydae, BMECTO O4YeHb aKTHBHOTO Me-
Tajljla Kalus Ha Katoae OyAaeT BBLACIATHCS BOZOpOA U3 Boasl. IIpu
COCTaBJICHHM YpaBHEHHS aHOJHOW peaklyH MpUMeM BO BHUMAaHHE,
9TO aleTaT-uOH OTHOCHUTCS K HUCKIIOUEHMI0O — OH caM Oymer oxuc-
JIATHCS Ha aHOZE ¢ 0Opa30BaHHEM JTaHa.

OO61as 3anuck OTBETA:

1) Ha karone: 2H,0+2e —20H™ +H,

2) Ha anope: 2CH;CO0™ —2¢ — C,Hg +2CO,

3) CymmapHOe ypaBHEHHE MIEKTPOIN3a;
2CH;COOK +2H,0 — 2O, ¢, H¢ +2C0, +H, +2KOH
(mecro 2CO, + 2KOH nonycruma 3anuce 2KHCO;)

3apanne 57.

[Ipu 3nekTpoau3e BOOHOrO pacTBopa cyiabspara xpoma (II1) Ha ka-
TOZE BO3MOXHBI TPH XHMHYECKUe peaxkuud. Hanuiure ypaBHEHUs
STHX KaTOAHBIX MPOLIECCOB.

HaHOMHI/IM, YTO HA KaToA€ BO3MOXKHBI TOJIBKO HNPOIIECChl BOCCTA-
HOBJICHWSL. yllTCM, 4TO AN XpoMa XpOME CTEIIEHH OKHMCIICHHU +3 ecThb
INPOM3BOAHEIC B CTCIICHH OKHCICHUA +2. CHC}IOBaTeJ'IBHO, HAa Karone
BO3MOXHO [TOCHIEeA0BATCIIbHOE BOCCTAHOBJICHHE HOHOB XpOMa!:
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Cr3+ +€ )Cr2+ +2¢ )CrO

KpoMme TOro, BO3MOHO BOCCTAHOBJIGHHE H MOHOB Bojopona H'
(MX KOHLICHTpALMs B PAaCTBOPE AOBONBHO BEJIUKA BCIEACTBUE CHIbHOFO
MAPOAM3a CONCH Xpoma).

3anuiueM B OTBEeTE YPaBHEHHUS KATOJAHBIX MPOLECCOB:

1) Cr** +€ - Cr*

2) Cr* +2€ - Cr° (um Cr** +38 — Cr°)

3) 2H" -2e > H,

Pealcuuu, IIOATBCPXKAAIOINE B3aHMOCBA3L Pa3IHYIHBIX
KJ/JI2CCOB HEOPIraHUYCCKHX H OPraHHYeCKHX coenNuHeHu

Brinonuenue 3amanuii, MpoBepaIOLMX YCBOCHHE 3TOrO0 Marepua-
na, TpebyeT KOMINEKCHOTO NPUMEHEHU 3HaHHE XHMHUCCKHUX CBOHCTB
BELIECTB PA3NMYHBIX KJIACCOBR, [IOHMMaHHUS FEHETUYECKOM CBA3M MEXIy
BElIECTBAMM, OCOOCHHOCTEN MX B3auMoAeicTBus Apyr ¢ apyrom. Ilo-
3TOMY B 3K3aMeHalMOHHOI pabote mia EI'D naHHble 3ajaHusg OTHece-
HbI K 33/JaHUSAM BBICOKOTO YPOBHA CIOXKHOCTH.

Ocobo obpatim BHHUMaHWE Ha QOPMYJHUPOBKY YC/IOBUA 3aJaHUH.
B HEeKOTOpBIX M3 HUX JaHO Ha3BaHue (MM GOopMyNa) TONBKO UCXOIHO-
ro BCLIECTBA, a Ha JAPYFUX CTaAMUAX LENOYKM MPCBPaLEHUH BMECTO
tdhopmMmyn npoctasiacHel 3Hakd «X». Hag cTpenkamu B TakoMm ciyyae
06BIYHO yKa3bIBAIOTCS YCJIOBHSI MPOBEZCHUS PEAKLIMH.

CnoxxHocTs OyaeT 3aKmoyuaThCs B TOM, YTO, HE 3Has, KaK NpoTe-
KaeT KaXAblM [IPEAbIAYLUMH 3Tall NPEBPAILEHM, KaXXETCA, YTO OCyLue-
CTBHUTb MNOCHEAYIOLIME NpEBPALICHMsi NMPAaKTHYECKH HeBO3MokHO. Ho
3TO Ha MEPBBIA B3IMsAA. B HEKOTOPBIX Cly4adx IPEAnoNoKCHUC O CO-
CTaBE NPOJYKTa I€PBOIl peakLUy MOXHO CIENaThb Ha OCHOBE COCTaBa
BELIECTBa, J0DABIAEMOI0 K 3TOMY NPOAYKTY Ha CIEAyIoLlel cTanuu. A
TOATBCPIMTH CBOE HPEAIIONOXEHUE MOXHO, CCIM TMOmpoGoBaTh OCy-
HIECTBUTL OCTABIUMECA NPCBPALICHUA € HCIIONb30BAaHUEM PEArcHTOB,
yKa3aHHbBIX HaJl CTPEIKaMH.

B apyrux cnydasx moryr ObiTb IIOCIEIOBATENBHO 3AIIHCAHbI
¢dopmynbl (Ha3BaHKs) BELIECTB Jijld BCEX 3BEHBEB «LEMOYKM TIPEBpa-
LICHMH». A BOT KaKoe BElLEeCTBO HCOOX0AMMO A06aBUTL K HCXOTHOMY
BCLICCTBY, UTOOBI NONy4YHICA 33AaHHbI MPOAYKT, MPCACTOHUT Onpec-
JMTH CaMOCTOATCNBHO. {8 3TOro Hy»KHO, BHUMATC/IBHO NPOaHAIN3H-
poBaTh COCTaB, CTPOCHHE M CBOHCTBA HCXOQHOIO BCUIECTBA H NPOAYKTa
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pcakuuM naHHo#l cragud. ONpencnuB XapakTep HW3MEHEHHH, MpoMC-
IICAMMX C UCXOAHBIM BEHIECTBOM (peakuus mpoiunga 6e3 H3MCHCHUS
CTEMEHEH OKHCJICHUA DJJICMEHTOB WM HMEN MECTO OKHCIMTENbHO-
BOCCTaHOBHMTE/IbHbIH NPOLIECC), MOXKHO IIPEINON0KHTH COCTaB pcarcH-
Ta, KOTOPLIH HEOOXOAMMO AOOABHUTE K HEMY.

Takum obpaszom, yerkoe oOayMBIBaHHE BCEil 110CJ€N0BATENbHO-
CTH (aJIropuTMa) ACHCTBUM NPU BBINOJHEHUHU STUX 3aJaHHH — Heo6xo-
AMMOE YCJIOBUC YCNELIHOCTH MX BBLIIOJHEHHUA. DJIEMEHTAMU OTBETA Ha
3agaHue OynyT HanWcaHHbIE ypaBHEHHA peakimil. Kaxxnoe npaBriabHO
HanMcaHHOE ypaBHEHHE OLICHMBaeTCA B 1 Dan.

B sk3ameHaunoHHBIX paborax pasHbIX JE€T 3aJaHHs, NPOBCPSIO-
LIMe YCBOEHUE 3IEMEHTAa COAEPKAHUA «B3aHMOCBA3b PA3JIMUHbIX Klac-
COB HEOPraHMYCCKHX COEAUHEHHH» UMCIM pa3iu4Hylo (HOopMyIHpOB-
Ky. OObpl4HO Npepnarainuch 3aJaHusi, BBIUIOJIHCHME KOTOPBIX INpCHy-
CMAaTpUBalo HAaMCaHUE YPAaBHEHHWI peaklivii B COOTBETCTBHH C TIpEl-
JOXKEHHOH cXxeMOH («Uenoukoi») npeBpailueHuid peiiecTB. HauuHas ¢
2006 rona B pabore CTald UCHONBL30OBAThLCS 3aJaHM, IPH BIFIOJIHEHMH
KOTOpbIX TpeOyercsi HalucaTh ypaBHEHHUS 4YeThIpeX BO3MOXHBIX peak-
LUHH MeXIy NpPeANOKCHHBIMU BEUIECTBAMU. JTO 03HAYAET, YTO B YC/0-
BHH TaKMX 33/1aHUH OTCYTCTBYET KECTKO 3a/laHHasi CXeMa ACHCTBHH U K
X BHIONHEHHIO KaXKAbIH MOXET MOJONTH TBOPUECKH, IIPOSBUB 6oJice
BBICOKHH YPOBEHb [103HaHMs CBOHCTB BELUCCTB Pa3ziHyHbIX KJIACCOB.

Obpartumcst K npUMepam TeX, U APyrux 3afaHudi.

3ananue 58.

Hanuiuure ypaBHEHHS PEaklUid, ¢ NOMOLILIO KOTOPBIX MOXHO
OCYLLECTBUTD ClIeAyIOLIMe IpeBpatieHUs:

Cu — Cu(NO;); - Cuy(OH); - X —-Cu — CuSO,

AJITOpUTM BBINMOJAHEHHUS 331aHHA MOXKET ObITh TaKUM.

- Ha nepBo#i cranuu ajist moiyueHds M3 meau Hutpata menu (1) —
Cu(NOs), uenecoobpasHo UCIOIB30BaTh a30THYIO kucnoty (HNO;). B
yu4cOHMKaX XHMHH 3TO B3aMMOJEHCTBHE JOCTATOUHO YacTO paccMar-
PHBAETC ¢ UCHONB30BAHUEM KOHLICHTPMPOBaHHOM KUCNOTHL. IIpu 3TOM
kpome Hutpara meau (II) obpasyercs NO, (okcuza asota (IV)) 1 Bona:

1) Cu + 4HNO; = Cu(NOs), + 2NO; + 2H,0

B kayecTBe Opyroro BapHaHTa MOXHO HPEAI0XKUTh BBITECHMTH
MEJIBIO elle MEHEe aKTUBHBIA MeTaul (HarpHuMmep, cepebpo) U3 pacTso-
pa €ro conM, B JaHHOM CJly4yae HUTpaTa cepebpa:

Cu + 2AgNO; = Cu(NO;), + 2Ag
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Jns ocywectsicuus npespawienus no cxeme Cu(NG;), —
— Cu(OH), K HCX0QHOMY BELUECTBY CieayeT /100aBHTh Lien04b (Ha-
npumep, NaOH):

2) Cu(NO;), + 2NaOH = Cu(OH),d + 2NaNO;,

Ha  Tperbeit  craguu  BewecTso,  oOpasywomieecs — U3
rugpokcuaa meau (I1) (Cu(OH),), neussectro «X». B Toxe Bpems Mbl
BHIMM, YTO Ha CleAylouici cTaauu M3 BeluccTBa «X» obpasyeTcs
Meab. 3Has, 4TO OJHMM M3 CIOCOOOB MOYyYEHUS MEIM ABIIIETCA BOC-
craHoBaenue okcuaa Meau (1I) CuO, KOTOpBIi B CBOKO O4YEpEeAb MOXET
OwITL 110y4YeH pasnoxesuem ruapokcuna meau (II), Mbl onpenensem
HEU3BECTHBIH KOMIIOHEHT:

3) Cu(OH), = CuO + H,O

4) CuO + H, = Cu+ H,O

Y 3TOro mpeBpaileHus MOXET ObITh ¥ APYroi BAPMAHT BHIIONHE-
Hug. Meab MOYKHO BRITECHUTh 6oJice akTUBHBIM METAJNIOM M3 pacTBopa
conu, Hanpumep, cyiasdara meau (II) (CuSO,). B kauectse Gosee ak-
THBHOI'0 MeTajjla MOXHO B3ATh LUMHK. B CBOIO ouepeib, NMONyYHTH
cynbgar meau (1I) u3 rugpokxcuna mexy (1I) MOXXHO ¢ MOMOWBLIO pac-
TBOpa cepHoit KucioThl (HyS04):

3) Cu(OH), + H,SO, = CuSO, + 2H,O

4) CuSO4 + Zn =ZnSO4 + Cu

Ha 3aBepuiarouiem stanme s obpasoBanus cysisdara meam (II)
MOXHO K MeAu H00aBHUTb KOHLEHTPHPOBAaHHYIO CCPHYIO KHCJIOTYy. B
KayecTBE BTOPOr0 ¥ TPETHEro NPOAYKTOB peakuuu 00pa3yeTcs OKCHA
cepol (IV) u Bona. C paszbasnennonn H,SO, peakuus He NOKAET, T.K.
Mefib K psly aKTHBHOCTH MCTAJIIOB CTOMT JIEBEE BOAOPOIA:

5) Cu + 2H,S0, = CuSO, + SO, T + 2H,0

3ananue 59.

Hanumunre ypaBHEHMS PeakUui, C HOMOHLIBIO KOTODBIX MOXHO
OCYWIECTBUTSL CIACAYOUIME [TPEBPAILIEHUS!
P — PCl, - PCl, — H,PO, — M0 5 PO, — NaH,PO,

Bo3MOXHBIH aTOPUTM BBINIOIHCHYS 3aJaHMI MOXKET ObITh TAKUM.

Ha nepsom artanc npespauienuil Ha ¢ocdop AeHCTBYIOT M3OBIT-
KOM XJOpa. 3Has, YTO XJIOp sABJA€TCA CHIBHBIM OKHCIHTEIEM, a toc-
¢op — CHABHBIM BOCCTAHOBHTENEM, 3aIIMLLIEM YPaBHEHUE PCAKIHH!

1) 2P + 5C1, = 2PCl;s '
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Ha sropom sTane u3 neHrtaxsnopHia odpasyercs Tpuxjaopum ¢oc-
dopa (PCly). D10 o3Hauact, uto ¢ochop BOCCTAHABIMBAETCH:
P® — P”. Cnenosatenpno, BEMCCTBO A06aBIAEMOC K [IEHTAXIOPHILY
docdopa, TOMKHO MPOSBAATH CBOMCTBA BOCCTaHOBUTENS. TakuM Be-
LIECTBOM MOXKET OBIThL U caM ¢ocdop, MpH B3aUMOJEHCTBHH KOTOPOro
C NCHTaXNopuIoM o0pasyeTcs Tpuxaopus pocdopa:

2) 3PCls + 2P = 5PCl;

B 310l peakuuy MOryT UCNONIB30BATECA H IPYTHE BOCCTAHOBUTC-
1M, Haripumep, sogopoa (H,). Tlpu atom obpasyercs tpuxiopun doc-
¢opa u xoposonopox (HCl):

PCls + H2 = PC13 + 2HCI

Ha cnenyroueit (tpeTbeii) cTaauu K Tpuxiaopuay gocdopa pobas-
N[0T BOAY, B PE3yNbTaTC NMPOMCXOMAMT MPOLECC ruaponrsa (Kak Ms3-
BECTHO, MPOTEKAKOLIHMH Oc3 M3MEHEHHS CTEIIEHH OKHCIICHHUS) U 00pasy-
ercs pocopucras kucnora (H;PO;) u xnopoBonopo:

3) PCl; + 3H,0 = H;PO; + 3HCI

Hanee Ha QocPopUCTyIO0 KUCIOTY BO3ACHCTBYIOT PacTBOPOM mep-
manradara kanus (KMnO,) B kucaoi cpene (derBepras craaus). Us3-
BECTHbIII CBOMMM CHJIBHBIMH OKHMCIHUTEIbHBIMM CBOHCTBaAMM IICpMaH-
rafat Kanug okuciser ¢ochopHcTyro KUCHOTY, CTENeHb OKHCACHUSA
docdopa B koTopo#t +3. M3BecTHO, YTO aTOMBI MapraHila (Co CTeneHbIo
OkHCIeHUd +7) U3 nepMaHraHaT-MOHA B KMCIOH cpelie IpeBpallatoTcs
B HOHb Mn®*. DOCHUT-HOH B PE3yNbTaTe OKMCICHUS IpeBpallaeTcs B
docdaT-uon. Takum o6pa3oM, ypaBHEHHC pEaKUMW BBIITIAAUT Clic-
Jyro1umM 06pasoM:

4) 5H;PO; + 2KMnOy, + 3H,S0,4 = SH3PO, + 2MnSO, + K,SO, + 3H,0

Ha zakmountensHom 3tane Ha ¢ocdOpHYO KHCIOTY BO3ACHCTBY-
10T HATpUEM.

IIpy Hanucanuy ypaBHEHHS ITOH peakluy HeoOX0AMMO 3HATh, YTO
docdar HaTpua B naHHOW peakuuu obpa3oBarbes He MOXeT. [Touemy?
3aech BaM IOMOTYT 3HaHMA O npouecce ruaponusa coneil. @ocdar Ha-
TPHS — COJb, 0OPAa30BaHHAs CUJILHBIM OCHOBAHHCM M €c1ab0i KUCIOTOM.
T'unponus conu uaeT no aHuony (1.c. no uonyPQ;" ). Crenosaresho,

cpeia B Cro pacTBOpE INCIOYHAs, Yero He MOXer OblTh B pacTBOpe
hochopHOi KHCNOTHL

B pesyasTate 310r0 npouecca obpasyerca kucnas conb pocdop-
HOH KMCJIOTBI, BepoATHee Bcero auruapodocdar satpusa. Bropeim
NPOAYKTOM PCAKLIMM, KaK U [PH B3aUMOJCHCTBUM BCEX PacTBOPOB Ku-
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CJIOT ¢ METalllIaMi, ABAACTCA BOAODOA. 3anucheiBacM YpPaBHEHUE pEAK-
LM
5) H}PO4 + Na= NaHPO4 + Hz

[TpHBC/IEM NpUMEpPBI «LICTIOYCK» MPCBPAILEHMH OPraHMYECKUX Be-
LLICCTB.

3apanne 60.

Hanuminte ypaBHGHHA peakUMil, C TOMOLLbIO KOTOPBIX MOXKHO
OCYUIECTBUThb [IPCBPAILCHHA:
C6H6~>C6H5CH3_—)C6H5COOH—)C6H5COOCH3——)CH3OH—')(CH3)20

VKaxuTe yCa0BUL MX IPOTEKAHMA.

[Ipu aHayM3e MpPEeAoMEHHONH CXEMBbL NIPEBPALLEHUH, IPCKIC BCE-
ro, clieayeT o0paTUTh BHUMAaHUC Ha (POPMYIIbl BELIECTB U ONPEACIHT,
K Kak¥M KJIacCcaM OpPraHHYecKHX COeAMHEeHMii OHu oTHocarcs. M3 cxe-
MBI cneayeT, urto U3 GeH3ona (apOMaTHYECKOro YrieBOoAopo/a) Heod-
XOAHUMO MONYYHTh MeTUbeH30s (ToNyo’d), a Janee NpeBpaTHUTh €ro B
Oen3oiiHyt0 kucnory. M3BecTHo, 4TO NpPOAYKTOM B3aMMOACHCTBMA
KapOOHOBBIX KHCIIOT M CIIUPTOB SIBIIKOTCA CJIOXKHBIE 3(UpBI, K KOTO-
PBIM OTHOCUTCS METHJIOBBII 3¢ up 6ensoitHoi kucnotel CsHsCOOCH;.
B pesynbrate peakuuy UIposiu3a CIOXKHBIX d(PHUPOB 00pasyloTcs KH-
CIIOTBI U CHHUPTSHI, pPH AaNbHEHINEM NPEBPAIICHUM KOTOPbIX, HapH-
Mep, B peakUuM AerHapaTaliu, MOKCT OBITh MOmyyeH npocToi adup,
KOTOPbIM M SBJSETCS KOHEYHOE BCIUECTBO B CXCME IIPEBPALICHMH —
aumernnosblid a¢up (CH;),0.

[lepefinem k crenyroLeMy 3Taly BbITIONIHEHHS 3aJaHHUA.

Hrak, nepsoe npeBpallicHUC — 5TO MONy4YeHHUC romonora 6ensona —
Tonyona. OH oOpasyercs 1pH B3aMMOACHCTBHH OEH307a C alKUIrajlo-
rcHunaMu (B panHoM ciy4dac xjopmeraoM CH;Cl) B mpucyTcTBHM
XJIOpH/a antOMUHUS.

1)CH, + CH,C1—*% 5 C,H,CH, + HCl.

T'omonory GeHsona Mo XMMMUCCKHM CBOICTBaM OTJIMYAIOTCS OT
Oensona. 3To OTNAMYUEC MOXKHO OOBACHHTH B3aUMHLIM BIHSHUEM ai-
KMIBHOTO paaukaia (B njaHHoM ciayuae — CH;) 1 6eH301bHOrO KOMbLA.
Ilpu peiicrun Ha romonory O6ex3ona nepmanranatom kanus KMnO,
HIIM OPYTHX CHJIbHBIX OKHCIIMTENEH, NPOUCXOAUT OKHUCIEHHE GOKOBOH
LIe[ld, OHa Pa3pyLIaeTcs, a aTOMBl YIJIEpOda OKUCISIOTCS B KapOoOk-
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CHIbHYIO rpynmy. Takum o6pasom, Ui nonydeHus 6eH30iHH0N KUCIo-
Thl HEOOXOAMMO POBECTH PEAKLIUIO, YPABHEHHE KOTOPOIL:

2) 3CsH;CH, +6KMnO, +9H,SO, —s
——5C,H,COOH +6MnSO, +3K,SO, +14H,0

Hanee cocraBicHUE YpaBHEHMH pEaKlMil MO CXEME HE BbI3BIBAET
ocobrix 3arpynHeHuil. Peakuus stepuduxaumu Haubonee 4yacTo yno-
MHHAETCA KaK MPY U3y4EHHH CIIMPTOB, TAK U NPH M3YyYEHHH CIIOXKHBIX
a¢urpoB. M3BeCTHO, YTO B pe3y/bTaTe MEAJCHHOTO MPOTEKAHHs peak-
MK ee OOBIYHO MPOBOJAAT B MPUCYTCTBHU CHJIBHBIX HEOPraHMYCCKUX
KHMCTOT (4alle BCEro CEpHoM), yckopsoux peakumo (nonbl H peit-

CTBYIOT KaK KaTajlM3aTop):
t’, 4,80

3)C,H,COOH +CH,O0He——"=>C,H,COOCH, +H,0

Cnenyer oOpaTuTh BHHMaHKC Ha MpeBpallieHue 3dupa B cOUpT.
Jns atoro HeoGXxonuMo noaBeprHyTh 3¢up ruaponusy. OObIYHO 3Ty
PEaKLUIO IPOBOJST B MPUCYTCTBHUHU ILIEJIOYH, UTO NO3BOJSET «CBA3ATh»
00pa30BaBILyIOCS KHCIOTY M NPEeBPaTHTH €€ B cob. Conb, KaKk H3BECT-
HO, He pearnpyer co cnupToM. OTCloZa Clleayloliece ypaBHEHUE peak-
LMH:

4) C,H,COOCH, +NaOH—~> CH,COONa + CH,0H

U, makoHeu, yTOOBI MOAYYUTH JUMETHIOBBIH 3QUp U3 MeTaHoIa,
HEOOXOANMO CHOMPT MOABEPTHYTh YMEPEHHOMY HArpPEBaHUIO C KOHLIEH-
TPUPOBaHHOHM CepHOM KMCIOTOH. IlpH 3TOM NPOUCXOAUT OTLICIUICHHC
MOJIEKYJIbI BOABL OT ABYX MOJIEKYJ CIMpTa ¢ 06pa3oBaHHEM IPOCTOrO
a¢wupa:

5) 2CH,0H—"%% ,CH, -O-CH, +H,0

3anauue 61.

Hanuiuure YpaBHCHUA peaKunel?l, C NOMOLIBID KOTOPBIX MOXHO
OCYLIECTBUTSL CIICAYIOWHNEC NIPEBPALUCHU A

CH3 _ CHZ _CHO Cu(OH),,t N X] Cly, hy > X NaOH >

2 C,H;0H

CH,OH,H* TOTMMEPH3ALIH.
> X, 2 > X, PR X

B npennoxeHHOM cxeme NpeBpallieHnii yKa3aHbl BELIECTBA, C KO-
TOPLIMH HEM3BECTHOE COEAMHEHHe, 0003HaueHHoe DYKBOH «X», JOTXK-
HO BSaHMOJIeﬁCTBOBaTB.

PaccyxneHus nocTpoumM creayroium oopasom.
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HcxolHRIM BeIECTBOM SBAAETCS MpOoNnoHank. [Ipy B3aumoneicT-
BuM ¢ rugpokcugom Mead (II) mpu HarpeBaHMM NPOMCXOOUT OKUCIH-
TE1bHO-BOCCTAHOBHTEIbHAA PEAKLMs U IPEBpALCHHE albACTHIa B KH-
CIIOTY:

0
1) CH; — CH, — CH + 2Cu(OH); ——s CH; — CH, ~ COOH +
+ Cw,0 + 2H,0

CnenoBatefibHO, BELIECTBOM «X|» SIBISETCS NPOIMOHOBAs KH-
ciaora C,HsCOOH.

IIpu peiicTBUY rajlor€HOB Ha KapOOHOBBIE KMCJOTBL 00pa3yroTcs
HX raJoreHIpOU3BOHbIE!

2) CH, -CH, —COOH +Cl,—*— CH, - CHC1-COOH +HCI

OTO CBOMCTBO KapOOHOBBIX KUCJIOT OOYCIIOB/ICHO HANHYMEM B UX
COCTaBe YIJIEBOJXOPOJHOro pamyukana. B pesynbrare peakuun obpazy-
I0TCS Iallor¢H3aMEILEHHBIE KUCAOTh], IPHYEM Ha rajloreH 3aMeliaeTcs
aTOM BOLOPOJa IIPHU COCEAHEM C KapOOKCHIBHOH IPYIINON aToMe yrie-
pona. Kucnora CH;—~CHCI-COOH — seniecTBo «Xy».

IIpu nocnenyoieM AeHCTBUM Ha HETO COMPTOBOIO pacTBOpa lie-
JI04Y NPOUCXOJMT OTIIEIVIEHHE XOPOBOAOPOIA;

3) CH, ~ CHCl - COOH + NaOH —&!:%
— CH, = CH-COOH +NaCl+H,0

ObpazoBaack HenpeaenbHas kapGoHosas kucnora CH,=CH-COOH,
9Ta KMCJIOTa Ha3bIBACTCH AKPWIOBOH (BELIECTBO «X3»).

Y100 NONYYUTE CIOXHEIA 3OHUD, HAI0 IPOBECTH PEAKLMIO MCK-
Ny aKpUJIOBOH KUCIIOTOM 1 CIUPTOM:

4) CH, = CH - COOH + CH,OH T2

——CH, =CH-COO-CH, +H,0
Obpasyerca MeTUNOBBIA 3QHpP AKPUIOBOM KMCIOTHL (BEIIECTBO
«Xq»).
ITpu nonuMepu3aLiuy 3Toro 3pupa B COOTBETCTBUM C YPABHEHHUCM:

—CH, -CH -
nCH, = CH-COO-CH, —>
0=C-O-CH, |
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obpa3zyercs BHICOKOMOJEKY/ISIPHOE COEJUHEHHE — 3TO BELIECTBO
«Xs%.

Ilepeiinem panee k mpuMepam 3afaHui, B KOTOPbIX OTCYTCTBYET
3aJlaHHas «llenouKa» NMPEBpalCHHH BELICCTB. 30eCh B yCJIOBHHM yKa3a-
Hbl TOJBKO HCXOAHBIE BELLECTBA, a IIPH BITOJIHCHUHM 3afanus TpebyerT-
Csl HaIMCaTh ypaBHEHMS YETHIPEX BO3MOXHBIX PeaKLi MEXLYy HHUMH.
Takum obpa3zoM, 3axaHue IPHOOPETAET XapaKTep «MbICIEHHOIO 3KCIe-
puMmeHTa». Ero BbINONHEHHE, KaK ¥ BBINOJHEHHE PCAIbHOTO 3KCTIEPH-
MeHTa (OnbITa), AenactT HeoOXOAMMBIM HCMONb30BAHUE 3HAHWH Xapak-
TEPHbIX XUMHMYECKHX CBOHCTB MCXOMHBIX BELLECTB, YCIOBUH NpPOTCKa-
HHA peaKuuil MeXIy HUMH M YETKOr'Oo OOIYMBIBAHUS IOCIENOBATEIb-
HOCTU OCYILECTBICHHUS 3THX PEaKLMi. :

OTH 3afaHus TaKkKe UMEIOT BLICOKHI YpPOBEHb CIIONKHOCTH U
NPEeAIoNaraloT HallMCcaHKe pa3sBEPHYTOro oTeeTa. Ero anemeHTamy sB-
JIAXOTCH YPAaBHEHUA HETHIPEX BO3MOXKHBIX PCaKLMi MEXIy IIpeniokKeH-
HbIMM BelecTBaMM. Kaxoe M3 NpaBHIbHO HANMCAaHHbIX YpaBHEHUH
oLieHuBaetcs B 1 6ani.

JlononHuTenbHO HanMCaHHble ypaBHeHMS (5-¢, 6-¢ U T.A.), COOT-
BETCTBYHOLME APYrHM BO3MOMKHBIM BapyiaHTaM B3aUMOJCHCTBHS MEX-
[y HCXOIHbIMH BELIECTBAMH, HA OLICHKY BBINOJHEHHS 3alaHus He
BmsitoT. OHAKO NPH HANM4YUHM OLIMOOK B MX 3allMCH JKCHEPT MMCET
MPaBO OLICHKY 3a 3aiaHUE CHU3UTS.

[ToaToMy ellle pa3 OTMETHM, UTO YCIICILIHOCTH BBINOJHEHMS 3aja-
HMA OYyAeT BO MHOIOM 3aBHUCEThb OT YETKOro OOAyMBIBaAHMA MOCIEROBA-
TEBHOCTH OCYIUECTBJICHHMSA «MBICJCHHOIO 3KCIEPMMEHTa» C NpEo-
XCHHEIMH BELIECTBaMH.

3aMeTuM, 41O NOAOOHBIE 3aJlaHUsi HE TaK YX HOBbl B CHCTEME
oLeHMBaHUs 3HaHMA. OHU JOBOJILHO YaCTO UCIONB3YHOTCS NpH 0fyue-
HMM XHMMH, 0COOEHHO NpH 0600LIEHUY CBEACHHH O BaXHEHIIMX KIlac-
cax KaK HEOpraHM4YeCKUX COCJUHCHUM (OKCUAOB, OCHOBAHMH, KUCIIOT H
colnei), Tak M OpraHuyeckHx (YTJIEBOAOPOJOB, KMCIOPOJ— M a30TCO-
Iepxamux coeauHennit). IlpuBeneM npumepsl TakMX THIIHYHBIX
LIKOJIBHBIX 33/1aHHUH.

Hpumep 1. C xakumu uz oxcuoos: Na,O, CO, CuO, SO; FeO,
MnO, MnO, — 6ydem peazupoeams HCI 6 600nom pacmeope? Hanu-
wiume ypagHeHUA 603MOICHBIX PeaKyull.

Hpumep 2. [Janei eewgecmea: okcud kanbyust, uOpoxcuo bapus,
asomuasn xucnoma, okcuod cepwl (IV), okcud yunka, 2udpoxcuo Hampus,
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ceposodopod. Kaxue uz omux eewjecms 6y0ym 83aumoO0eUCMBO6aMb
medicdy cobou? Hanuwume ypagHeHus 603MOMNCHBIX PEAKYUL.

BrinosneHyue 3THMX 3aZaHHH [pPCANONaracT HCIONb30BAHME 3Ha-
HH# 0 XapakTepHbIX (0OWMX U cneuuUIEeCKUX) XUMHUYECKHX CBOHCT-
BaX YKa3aHHBIX BCILUCCTB, YCIOBUSX MPOTCKAHUSA PEAKLUE MEXIY HU-
MM, YMEHHUS COCTaBIATH (HOPMYJIBl IPONYKTOB M YPAaBHCHMA XHMHUeE-
ckux peakuui. Ilpu sTom cineayer paccMaTpuBaTh 6ce HURbL 803-
MOJICHBIX PeaKyuil MeX1y 3aJaHHbIMMH BELECTBAMH — KaK KUCJIOTHO-
OCHOBHBIC, TAK 1 OKHCIUTENbHO-BOCCTAHOBUTEILHAIE.

IIpoananusupyem npumep 1. Xnoposonopon HCl npossaser ku-
CJIOTHbIE CBOHCTBA M, KaK KUCJIOTA, JIOJDKEH PEarupoBaTh C OCHOBHBIMH
u amdorepHbiMi OkcHAaMu. T1OCKONBKY XIOPMA-UOH MOXET IPOSB-
J9Th BOCCTAHOBHTCJbHBIC CBOHCTBA, TO BO3MOXHA TaK)XKE PCaKuus ¢
CHJIBHBIM OKHMCIUTENEM. Cpelin NPe0XKCHHDIX BELIECTB HMEKOTCH!

e Na,O — OCHOBHbIM OKCHJI, KOTOPBIH JOJKEH B3aUMOIEHCTBO-
BaTh C KUCJIOTaMH, B TOM UYHUCIC C coaHOH. CnenoBaTenbHO, BOZMOKHO
KHCIOTHO-OCHOBHOE B3aUMOJCHCTBHUC, B TO BPEMS KaK OKMCIIHTEIbHO-
BOCCTaHOBHTE/NbHAS peaklys HEBO3MOXKHA (T.K. CTEIEHb OKHCIEeHHs +1
IU1 HaTpus cTabuibHA).

o (CO; — KMCNOTHBIH OKCU/I, KOTOPHIH HE MOXET B3aUMOJACHCTBO-
BaTh C kucnoraMy. OKUCIUTENBHO-BOCCTAHOBUTEbHAS PeaKLUs Takke
HEBO3MOXKHA (T.K. YIJIEpOJ B CTEIICHM OKHCJEHMS +4 YCTOHYHB M Npak-
TUYECKH HC MPOSB/IACT OKUCIUTEILHBIX CBOMCTB).

o CuO — okcua cnabo-amboTepHRI, ¢ npeobianaHleM OCHOB-
HBIX CBOKMCTB, KOTOPBIX JOJKEH PACTBOPSTHCS B COASHON KHUCIIOTE.

¢ SO; — KMCTIOTHBIN OKCUJ, JJI KOTOPOrO PCaKLMs C XJIOPOBOAO-
POZOM HexapakTcpha'.

e FeO — okena ¢ npeobnananvemM OCHOBHBIX CBOMCTB, KOTODLIH
JOJDKEH PCarupoBaTh C COTHOM KMCJIOTOH.

¢ MnO - okcua ¢ mpcobiaaaHueM OCHOBHBIX CBOWMCTB, KOTOPBIi
AOJDKEH pearnpoBath ¢ COLAHOM KMCIIOTOM.

¢ MnO; — amboTepHbili OKCUI, KOTOPbIH HM3-32 YCTOHYHMBOCTH
€ro KpUCTAVIMYECKOH pEelIeTKH NPAaKTHYEeCKH HC B3aMMOJCHCTBYET C
pa3baBneHHbBIMH BOJHBIMU PACTBOPaMM LIEIOYCH U KHMCIOT, OJHAKO B

: Crporo rosops, peakuua mexay SO; u razoobpasasiM HCl Bo3moxua,
npu 5ToM obpasyeTca xiopcyibborosas kucaora HSO;Cl Oauako B BOAHOM
pacTBOpPE 3Ta PEaKLUA HE IPOTEKACT, 1a H XJIOPCYIb(HOHOBAS KUCIOTA [OITHO-
CTbIO pasjaracTca BOLOH.
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0COOBIX YCNOBMAX (HAIIPUMED, IPH CILNABICHHM C OCHOBHBIMH OKCHJA-
MH) peaKkLMd BO3MOXHBL. B To k¢ Bpems, ais Mn** XapaKTepHbl CUIb-
HBIE OKHCJIHUTEIbHBIE CBOMCTBA, JOCTATOYHLIE IS TOro, YTtoObl OKHC-
JINTH XJIOPHI-MOH A0 CBOOOIHOro Xjiopa.

IlonBozxs vtor, 3anuileM ypaBHEHHS BO3MOMXHBIX PEaKIIHiA:

Na,O + 2HCl — 2NaCl + H,0O

CuO + 2HCI — CuCl, + H,0

FeO + 2HC1 — FeCl, + H,O

MnO + 2HC1 — MnCl; + H,O

MnO, + 4HCl — MnCl, + Cl, + H,0

Ilpoananuzupyem npumep 2. Mbl cOBeTyeM IpH PELICHMH IO-
J00HBIX 33JaHuil COCTaBUTHL Tabiully, KOTOpasi MOMOXET HaiiTu Ipa-
BUABHBIH OTBeT. B Tabnule 3HaKOM «+» OTMETHM, MEKIY KaKUMH Be-
LIeCTBAaMH BO3MOXHO B3aumojciicTeue. B naHHoM ciyyae 3TOT 3i1e-
MEHT OTBETa OYNET BBITASACTD TaK:

CaO | Ba(OH), [ HNO; | SO, | ZnO | NaOH | H,S
Ca0 - + + + - +
Ba(OH), + + + - +
HNO; + + + +
SO, + + +
ZnO + —
NaOH +
H,S

(HKHAS yacTh TaONMUEI HE 3aN0NHCHA, T.K. SBISETCA 3€pKajlb-
HBIM OTPaXKEHHCM BEPXHEH YacTH).

Oxcun KanbUus, ABMAACH OCHOBHBIM OKCHAOM, PEarHpPYyeT C KH-
cnoramu {HNOs, H,S), kncnotasiMu okcunamu (SO;), amboTepHbIMU
okcuamu (ZnO) u He pearupyeT co uieiaodamu (Ba(OH),, NaOH).

I'mapokcun Gapus, SBAsSCH CHNBHBIM OCHOBaHUEM (LLEIOYBIO),
pearupyet ¢ kucnoramu (HNO;, H,S), kucnorHsiMu okcuaamu (S0O,),
amdorepHsiMu  okcupamu (ZnO) ¥ He pearHpyeT €O ILEIOYaMH
(NaOH).

A30THas kuciora pearupyer co wenouamu (NaOH) 1 amdorep-
HBIMU OKcHAaMu (Zn0), a Kak OKUACIHUTENb pearupyeT ¢ BOCCTaHOBUTE-
namu (HyS, SO,).

Oxcua cepbl, Oyydd KMCIOTHBIM OKCHAOM, PEArHpyeT CO WIENO0-
yamy (NaOH) u amdotepubivu oxcunamu (ZnO). Takxke BO3MOKHA
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OKMC/IMTENBHO-BOCCTRHOBUTENbHAS peakuus Mexay SO, (OKHCITUTEND)
u H,S (BoccraHOBUTCHB).

AMQOTEpHBIIi OKCHA 1IMHKa JOJDKEH pEearnpoBaTh CO ILLEIOYaMH
(NaOH).

Iuapokcua HaTpus pearupyet ¢ kuciaoramu (HS).

Takoii npeaBapUTEIbHBI aHANM3 NMPOCTO HEOOXOAUM NpU BbI-
FIOMHEHHH BCEX aHAJIOTHYHBIX 3aJaHui. A Tenepb 3alMLIEM YPaBHEHUS
17 BO3MOXHBIX peaklnit (MMCHHO CTOJBKO [LIOCOB B Hallel Tabauuc):

CaO + 2HNO; — Ca(NOs), + H,O

CaO + SO, — CaS0,

Ca0 + ZnO — CaZnO;

CaO + H,S — CaS ~ H;O

Ba(OH), + 2HNO; — Ba(NO;), + 2H,0

Ba(OH)z + S0, - BaS0; + H,O

Ba(OH)z + ZnO — BaZnO, + H,0

Ba(OH), + H;S — BaS + 2H,0

2HNO3 + 802 — HzSO4 + 2N02

2HNO; + ZnO — Zn(NOs), + H,O

HNO; + NaOH — NaNQO; + H,0

2HNO; + H,S = S + 2NO; + 2H,0

SO, + ZnO — ZnS0O;,

SO, + 2NaOH — Na,S0; + H,0

SO, + 2H,S — 3S + 2H,0

Zn0 + 2NaOH — Na,Zn0O, + H,0

2NaOH + H,S — Na,S + 2H,0

B sk3aMenauuoHHOM paborc mnopobHoc 3ajaHuc OyleT UMeETh
clcayLyo GOpMyIHPOBKY:

3apnanue 62.

JlaHbI BelLCCTBA: MarHuid, a30T, aMMuak, a3oTHas kucnora (pasb.).
Hanuuiure ypaBHeHHUs YETHIPEX BO3MOXKHBIX pCakUMHi MEXIAy 3THMH
BELLECTBAMH.

KonuuecTBo BCLUCCTB, yKa3aHHOE B 3aJaHHH, MOXKET ObITb pa3-
JIM4YHBbIM — W TPH BCLUCCTBA, U NATh BelllecTB. OAHAKO BO BCEX Cydasx
TpebyeTcsl HanMcaTh UMEHHO YEThIPE YPABHCHHS PEaKiMil MEXIY yKa-
3aHHBIMHU B YCJIOBMM BCLUeCTBaMU. Kak yxe roBopriOCh BBILIC, A0MN0J-
HMTENBHO HAIIUCAHHHIC YypaBHEHUS peakLMd Ha OLCHKY BbINOJHEHMS
3aJjaHUs HE BIUSAIOT.
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[lpoananusypyeMm, Kakue BelIecTBA MOryT B3aHMMOJAEHCTBOBAThb
apyr ¢ apyroMm. CHauana BBHUSICHMM OTHOIUCHHC MarHus K asory, am-
MHaKy H a30THOH KHCIOTe. 3aTeM — OTHOLUCHHME a30Ta K aMMHaKy H
a30THO#M Kucnote. VI Hakonell, OTHOLIEHHE AMMHaKa K a30THOH KHCIOTE.

MarHuit — XUMHUYECKHU aKTHBHEIN MeTalll, KOTOpbiA NpYU Harpesa-
HMHA MOXKET B3aHMOJIeCTBOBAThL CO MHOI'MMH HEMETAIaMU, B YacTHO-
CTH — € 230TOM:

3Mg+ N, ——Mg,N,

Marnui MOXKET B3aMMO/ICHCTBOBATh U C KUCJIOTAMH, B TOM 4YHCIC
¢ a30THOI:

4Mg + 1OHNO3 (pas6asn.) —> 4MgO\IO3)2 + NH4NO3 + 3H,0

T.x. a3oTHas xucnora paz0aBieHHas, a MarHUH — JOBOJILHO aK-
THBHBIH METaJLJI, TO B KAYSCTBE NPOAYKTA PCakUMM YKa3aH HUTpaT aM-
Monus. Bo3MoxHO Takxe oOpasoBaHHME M TaKHMX NPOAYKTOB, Kak N
v N,O. Ykazanue Ha o6pazoBanue NO, OyAeT olunMO04HbIM U TaKoE
ypaBHEHHE HE MOKET ObITh 3aCYMTAHO B KaUeCTBC [IPABUIBHOIO.

MeHee u3BeCTHA peakLMsl MEXAY MarHueM M aMMMakoM, IporTe-
KawLas Nnpyu CHILHOM HArPEBAHHU!

-
3Mg +2NH,——> Mg,N, +3H,

Kak BuauM, Marauii y4acTByeT B TPEX peakuuiax. A30T HE pearu-
pyeT HM ¢ aMMMaKOM, HM C a30THOH KHUCIIOTOH. A BOT aMMHaK, Kak OcC-
HOBaHHUE, MOXKET PCarupoBaTh C a30THOHM KHUCIOTOM!

NH3 + HNO3 —> NH4 NO3

JTO U eCThb YETHIPE YPABHEHHSA PEaKLMH MEXIY YKa3aHHBIMHM B
yCIOBHHU BELIECTBAMM.

Takum 00pa3oM, pa3BEpHYTBIi OTBET K 3TOMY 3ajaHuio Oyner
BKJIIOYATH CHEAYIOIIME YETHIPE 3NICMEHTA (UETHIPE YPaBHEHHS BOIMOX-
HBIX peaKuMi MOKAY YKa3aHHBIMHU BEILECTBAMMU):

1) 3Mg+N,—>Mg,N,

2) 4Mg + 10HNO; (pasasny —> 4Mg(NO3), + NH,NO; + 3H,0
3) 3Mg +2NH, ——> Mg, N, +3H,

4) NH; + HNO; — NH, NO;

Oamnako, B 1EMOHCTpALMOHHOM BapuanTte pabotsl EI'D npumenu-
TENAbHO K TAKOMY 3aJ@aHuI0 (KaK ¥ K APYTHM 3a/IaHUAM BBICOKOIO ypOB-
na cnoxkunoctd C1-C5), mana cnenyrouwias 3amuch: «OONYCKAOmMCs
uHble (OpMYIUPOBKU OmMEema, He UCKA}CAIowue e20 CMblcaa». JTO
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03HAuact, YTO OTBET MOXKET ObITh MHBIM 110 COAEPIKAHUIO, YEM 3TaJIOH-
HBIM, ¥ IPU 3TOM ObITh MpaBHIBHBIM. OOpaTHMCA CHOBA K HAIICMY 3a-
nauuio. IIpeanonoxum, 4To 3K3aMeHyeMblH He yKasan B OTBETC ypas-
HEHUC B3aMMOIEHCTBUS amMMuaKa C packaicHHbiM MarHuem. Ho 3aro
eMy M3BCCTHO, YTO B 3aBUCHMOCT# OT KOHLEHTPALMK a30THOK KHUCIIOThI
NpPOAYKTAMM €C B3aMMOJCIHCTBHA C AKTUBHBIMH METalllaMH MOIYT
ObiTh NH3NO3, Ny unu N>O. Tlockonsky B YCAOBHMM CKa3aHO TOMBKO,
4TO a30THas KUCNOTa pa3baBicHHAs, a HACKONLKO OHA pa3baBiieHa — He
rOBOPHTCA, TO OH MOXCT 3aIlMCATh Cpa3y HECKOJLKO yPABHCHHMH peak-
uuii mexay maruueM u HNOs, sanpumep:

4Mg + 10HNO; (pasbasn.) ~> 4Mg(NO3)2 + NH;NO, + 3H,0

4Mg + 10HNO; aseass) —> 4Mg(NOs); + N,O + 5H,O

CncnoBatenbHO, ero OTBeT OyAeT BHITISAAETD TaK:

1) 3Mg+ N, ———>Mg;N,

2) 4Mg + 10HNO; (passasn) — 4Mg(NOs), + NHNO; + 3H,0

3) 4Mg + 10HNO3 (pas6asn.) e d 4Mg(NO3)2 + Nzo + 5H20

4) NH; + HNO; — NH,; NO;

U 3TOT OTBET 3KCIEPTHI MPUIHAIOT TAKIKE NPABUILHBIM, MOCKOJb-
Ky 3K3aMeHyeMblii, OTBE€Yasi Ha MOCTABJCHHBIA B 3aJaHHM BONpPOC, 3a-

IHCal YETHIPE NPABHIIbHBIX YPaBHCHHUA MEXKAY YKA3aHHbBIMU B YyCNOBHH
BCLICCTBAMHU,

3aganne 63

Janbl BelcCTBa: CYJALGMUT HATPUs, BOJA, THAPOKCH Kanus, mnep-
MaHrasar kanus, ¢pocpopHas kucinora. Hanuure ypaBHenus yeTblpex
BO3MOXKHBIX PEAKLIMi MEXKYy STHMHU BEIISCTBAMHU.

Hmnsi ananu3a BO3MOXKHOCTCH MONAapHOro B3aMMOIACHCTBHMA YKa-
3aHHBIX BELICCTB COCTABHM TabJHly, B KOTOPOH 3HAKOM «t» yKaxeM,
YTO peaKlMs BO3MOXHAE, a 3HAKOM «—», YTO HEBO3MOXKHA.

HzO KOH KI‘VII’IO4 H3PO4

Hzo
KOH
KMnO4
H;PO,

(HWKHAA 4YacTh TabNMMUbLI HE 3aMOMHEHA, T.K. ABASACTCHA 3CPKalb-
HbIM OTPaXXCHUEM BEPXHEH 4acTH).
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Kak BuauM, B Hamelt Tabuuile 8 nawocoB, T.e. BO3MOXHBI 8 ypas-
HEHMH peakLui MEXAY yKa3saHHbIMHM B YCJIOBMM BEIIECTBAMM. 3arly-
LLIEM HX BCE:

1) Cynbdut HaTpHs B BOJE NOABEPracTCs MMAPOIU3Y:

NaZSO3 + HQO —(_.__> NaHSO3 + NaOH

NJiH, B MOHHOM BHAC:

SO;” +H,0e==>HSO; +OH"

2) CynbpHUT HaTpUs OKUCSETCS IEPMAHTAHATOM Kalusi B BOJHOM
pacTBopC:

3Na,SO; + HyO + 2KMnO4 — 3Na,SO4 + 2MnO, + 2KOH

3) Cynedut Harpus pearupyet ¢ GochOpHOH KUCIIOTOH:

Nast3 + H3P04 — NaH,PO, + NaHSO,

(B cnyuae n3bnitka GpocdopHoN KMCIOThI 00pa3yeTcs Kucmas, HO
He cpeansas conb. ObpasoBanue Na;PO, Gyner cuutarbes onbkoil. A
BOT 06pazosanuc H,SO; BMecto NaHSO; nonyctumo).

4) Bopa cnocoOHa pearupoBaTh cO mcnodamd. Bee 3naior, uro
TBCpAble WIENOYH — XOPOLUHE OCYyLIAloLIMEe CPeACTBa. DTO CBOWUCTBO
1ienoue 00ycnoBIeHo 06pa30BaHMEM KPUCTAIIIOTMAPATOB:

KOH + 2H,0 — KOH - 2H,0

31y peakuuio 3gal0T HeMHorue. 1Jo cyTH, oHa aHanornyHa obpa-
30BaHMIO KPMCTAJLUIOryApara Meanoro kymnopoca CuSO, - 5H,0, xopo-
1110 U3BECTHOIO LUKOJBHUKAM COEAUHCHHUS.

5) C Bopo# cnocobeH pearnposaTe nepmaHrasat Kaaus. HMssecr-
HO, YTO BOJHBII PAacTBOP «MAapraHLUOBKH» HENB3s JIONI0 XPaHWUTb. OH
JIETKO pazjnaraercd ¢ o0pa3oBaHHCM KOPMYHEBON ILIEHKM WM KOpPUYHE-
BOIl B3BECH Ha CTEHKax M JHE cocyaa. Bo3aMOXKHOCTL NpoOTEKaHust 3TOH
pEaKklHy CBA3aHA C CUIIBHBIMH OKMCIHTEIBHBIMU CBORCTBAMH MEPMaH-
FaHAT-MOHOB, CIIOCOOHBIX OKUCIIATD KHC/10POA;

4KMnO, + 2H,0 — 4MnO, + 4KOH + 30,

6) B coorBeTCTBUM € NPOTOHHOH TEOPHEH KUCAOT ¥ OCHOBAaHMM
bpencrena-Jloypu Boja crnioco0GHa MpOsBASTE OCHOBHBIE CBOMCTBa, B
YaCTHOCTH, N0 OTHOUICHHUIO K GocopHOH kucaoTe:

H,0 + H;PO, t—__.—) H30+ + HZPO;

7) M'uppoxcux kamus crnocobcH pearupoBaTh B BOOHOM PacTBOpE €
[IEPMAHIaHAT-MOHAMH, OKUCILIACH [OCHCAHHMM € 00pa3oBaHHeM KH-
cnopona (cM. 1. S):
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4KMnO, + 4KOH — 4K,MnO, + 2H,0 + O,

8) [napoxcun kanus pearupyet ¢ pocdopHoi KHCI0TOH (peakuus
HEHTpaIu3aLMK):

3KOH + H;PO, — K3PO, + 3H,0

Takum 06pazom, Mbl 3aMucaiy 8 ypaBHEHMH BO3MOXHBIX peaKLIMi
MEX/ly YKa3aHHBIMU B YCJIOBHMM BeiriccTBamM. Ha camoM aene, Takux
peakuuii ewte Gosblue (HanpuMep, B MOC/IEAHEM Cllydae BO3MOXKHbI TPH
peakuuu ¢ obpaszosanuem K;PQ,, K,HPO,, KHyPO,4). Onnaxo, He 6y-
JeM 3a0biBaTh, YTO TpcOYETCS 3alKCaTbh MOAbKO Yemblpe YPAGHeHUsA
W3 [IPMBEJEHHBIX BbILLC.

3ananue 64.

Janbl BewlecTBa: cepa, CEpPOBOJOPOA, a30THaA KUCJOTa (KOHL.),
cephas Kucnorta (koHu.). HanuiunTe ypaBHeHMs YETHIPEX BO3MOXKHbBIX
peakLuMil MeX 1y 3TUMH BCLICCTBAMMU.

Kak u B mpeasutyilleM 3afaHud, NpOaHAIM3UpyeM BO3MOXKHOCTh
NPOTCKaHUs peakiuil Mpy MOonapHOM B3aUMOJECHCTBUM YKa3aHHBIX Be-
L{ECTB.

1) Cepa MoxeT B3auMOAEHCTBOBAThL C a30THOH M CEpPHOH KHCI0-
TaMH, OKHCIIASACh UMHU. :

2) CepoBoaopoa OpOSBASET KUCIOTHbIE CBOMCTBA U C KHCJAOTAMHU
B3aMMOJEHCTBOBATb, Kazaloch Obl, He noakeH. OaHako, B JAHHOM
cllysae cepoBoaopos OyaeT B3auMOAeHCTBOBAaTh KAaK C a30THOH, TaK M C
CEPHOH KHCIIOTaMH — BeAb 06C KHUCIOTb! ABIAIOTCSA CHUIIbHBIMM OKHCIH-
TEAAMH, CIOCOOHBLIMU OKMCIHTB S~ 110 S°.

Taxkum 06pa3oM, BOSMOXXHBI YCTBIPE PEAKLMK YU ITAROHHBL OTBET
BBIMVISAUT TakK:

1) S+ 6E‘INO3 (konw) = HzSO4 + 6N02 + 2H20

2) S+ 2H2804 (koni.) — 3802 + i lgo

3) H,S + 2HNO; (xouw) = S + 2NO; + 2H,0

4) HzS + H2S04 (ko) — 4802 + 4H20

Ewe pas obpaniaem BHMMaHue Ha (pa3y «OOMYCKAIOMCS UHbie
opmynupoeku omeema, He uckascaouue ezo cMuicia». B naHHoM
C/ly4ae MOXHO BCIIOMHMTB OCHOBbI NPOTOJIMTHYECKO Teopuu bpen-
crena-JIoypu u 3anxcaTtbh albTCPHATHBHOE YPAaBHEHHE PEaKLIMU MEXKAY
CEPHOM ¥ a30THOH KMCIOTaMH:

I‘INO;; + HzSO4 (T_—)HZNO; + HSO;
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3nech cepHas KMCIO0TAa — AOHOP NMPOTOHA, & a30THAas KMCIOTa Bhi-
CTymaeT B HEXapaKTEpHOW MUIA Hee PONIH — polu ocHoBaHMA. Hamom-
HHMM, YTO 3Ta NPOTOJIMTHYECKAA PEAKUMA JIEKHUT B OCHOBE ACHCTBHA
HUTpYIOLIEH cMecH B opraHuuyeckod xumuu. OOpa3yloliuics KaTHOH
HEYCTOHYMB M pacrnajaercd ¢ oOpa3soBaHUeM BOAblL M KaTHOHA HUTPO-

nuna NO; , KoTOpbIii M OKa3piBaeT HUTPYIOLIEE ACHCTBHE. DTOT OTBET

IKCIIEPTHI TAKXKE JOSDKHBI IPHU3HATH KaK TPaBUIbHBIH.

[loaBops uTor ckasaHHOMY, IOAYEPKHEM, YTO B NEPBYIO O4YEpENb,
He0OXOOMMO IIPOAHANM3UPOBATh 6Ce Ce0tcmEa TPEIUIOKECHHBIX B 3a-
JaHMM BelleCTB. TUMMUHYK OWMOKY COBEPLIAIOT TE, KTO, BCIIOMHHB
TONLKO OJUH TUIN CBOMCTB, COBEPLICHHO 3a0BIBAIOT 00 OCTAIBLHBIX
CBOMCTBaxX 3aJaHHOI0 BEILECTBA MM OTHENLHOIO KJacca BEIIECTB.
Tak, 3uas, yto H,S nnm H,SOs3 kucnortsl, 3a6b1BalOT, YTO 3TH BELIECTBA
— ImpeBOCXOaHbIE BoccTanoBuTeny. Kpome Toro, cepoBogopon obpasy-
€T HepacTBOPHMbIE OCAJKM CO MHOTMMH KaTMOHaMH MeTasLioB. M,
BCIIOMHHB IIPO OKHCIHMTENbHBIE CBOMCTBA KOHUEHTPUPOBAHHOM CEPHOM
KUCJIOTHI, 3a0BIBalOT O HEPaCTBOPUMOCTH MHOTHX ee coyieil. Tunuuxas
omubKa COnyTCTBYET U aMMHaKy — 3K3aMeHyeMble TOBOPST O €ro Xo-
POLLUMX BOCCTAHOBHTENBHBIX CBOMCTBaX (3a CYET a30Ta B CTEHEHH
OKHCIEHHA —3), HO 3a0BIBAIOT, YTO 3a CYET BOAOPONA B CTEIIEHH OKHUC-
neHus +1 aMMHak MOXeT ObITE W OKMciuTeneM. Mtak, BHUMaHUE M
BIYMUMBBIi aHAIM3 BCEX CBOMCTB yKa3aHHBIX BELLIECTB — 3aJI0r ycrexa
B BRITOJIHEHUH TAKMX 3a7aHHH.

L.5. PacuerHblie 3ada1H

B kaxaoM U3 BapuaHTOB 3K3aMEHALMOHHOM paboThl [U1s eUHOrO
roCyJapcTBEHHOI0 K3aMeHa INPHUCYTCTBYIOT pacyeTHble 3ajauyd IIO-
BBIUCHHOTO M BBICOKOTO YPOBHEH CIOXHOCTH. Jins peuieHMs pacyert-
HBIX 33434 HEOOXOAHMB! 3HAHHS OCHOBHBIX 3aKOHOB XMMHH, XUMHYE-
CKMX CBOWMCTB BEILECTB Pa3lMYHBIX KJACCOB, CYIIHOCTH HM3Y4EHHBIX
THIOB XUMMYECKUX PeaxKiMid. YCNEUTHOCTh PEICHUs 3aia4 3aBUCHT OT
YMEHHS aHAIU3UPOBATh XUMHUYECKYIO COCTaBIOINYIO YCJIOBUS, IIpa-
BHJILHOTO MCIMOJIE30BAHHUS TAKUX MOHATHM, KaK «KOJMUYECTBO BEIICCT-
Ba», «MONbY, «MOIAPHAsA Maccay, «MOJIAPHBIA 00beM», OOIENPHHATHIX
0003HaYeHHH OCHOBHBIX BEJHYMH (Macca, KOJKYECTBO BEILECTBA, 00b-
€M), a TaKkXKe OT yMeHus BbiOMpaTh Haubonee palMOHANIBHBIA CIIOCO0
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pelleHHs, CTPOUTh aArOpUTM ACHCTBUI, GOpMYyIUpOBaTh 0OOCHOBAH-
HbIM OTBET.

3ajayy MOBBLIUEHHOIO YPOBHA CIIOXHOCTH, HCIOJB3YEMBIC B JK-
3aMEHalMOHHO# paboTe, IpeanonarapT:

— BBIYHCIICHHE MAaCChl PaCTBOPEHHOIO BEILIECTBa, COACPXKALIIETocs
B OIIpE/IeJICHHOM Macce pacTBOpa ¢ U3BECTHOH MacCOBOH HoiaeH;

— pacueTbl 00bEMHbIX OTHOIICHUH ra3oB NpPU XUMHYECKHX peak-
LUAX;

— pacyeTbl Macchl BelleCTBAa MK oObeMa ra3oB MO H3BECCTHOMY
KOJIMYECTBY OJHOI'O M3 Y4aCTBYIOLIMX B PEAKLIMU BEIICCTB.

IlpaBunbHoe pellcHME HA3BAHHBIX THIIOB 3aZad OLICHHUBAETCs B
1 6amn.

Jlia pelenust pacyeTHbIX 334a4 Ha BBIYMCICHHE MAacChl PacTBO-
PEHHOrO BELIECTBa, COJAEPIKALUETOCs B ONPEACISHHON Macce pacTBopa
C M3BECTHOM MaccOBOM AoJei He00X0AMMO HCIIONb30BATh ClCAYIOLLHE

dopMy.ibi:

(D o= B8 100 o,
Mp—pa
rjae @ — MaccoBas J0Ms paCTBOPCHHOTO BEIECTBA, BRIpAKEHHAS B
IIPOLIEHTAX;
M5, — MAcca paCTBOPCHHOTO BELIECTBA (B rpaMMax);
m,.,, — Macca pacTBopa (B rpammax).

(II) mp-pa = Mppa + mp—:m,

FJIe My, 5y — Macca pacTBOpUTEsIs (B rpaMMax).

PacTBopHTEneM BO Bcex IpesiaracMbix B 3TOM pasfene 3ajavax
ABJIAETCS BOJA.

3ananue 65.
K 280 r 8 %-Horo pacreopa auerata Harpus ao6asuwium 120 mn
BOJIBL. MaccoBas Nond aleTara HaTpus B pacTBOpe paBHA %.

(3amuuKuTe YMCIO C TOYHOCTHIO A0 AECATHIX. )

Has toro, 4robsl nyylie MpoaHaNU3UPOBATh YCIOBUE 33ayH, Lie-
11eco00pa3Ho KPaTKO 3alMCaTh €ro JaHHble B TOM (opme, KOTOPYIO
TPAIMUMOHHO HCMONB3YIOT B MaTeMaruke U ¢usuke. ObpaiiaeM BHH-
MaHue Ha TO, YTO B YCIOBMM 33Ja4d HACT PeYb O ABYX PacTBOpax —
MCXOHOM M NOIYY€HHOM NOCJE A00aBIEHHMA BOABI K UCXOJHOMY pac-
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TBOpY. [IprcBOMM MHAEKC | NaHHBIM 33/1auy O HCXOJHOMY pacTBOpY,

a MHJEKC 2 — 0O NnonyyeHHOMY pacteopy. KpaTko 3amuinem ycinoBHe
3ajay4y.

HaHo:

my ppa = 280r

®, = 8 % nnu 0,08
Vno6. BORS 120 mn
Haiitu: w,

Anzopumm pewenusa 3adavu.

1. JIns HaXoXAEHUA (O, — MAaCCOBOH ACJM alleTaTa HaTpPHs B IOTY-
4YEHHOM pacTBOpe — ucnonbiyem ¢opmyny (I), mpucBOMB HMEOIIMMCS
B Hel 0003HaUEHMAM HHACKCHI 2.

m
0y = —2 100 %
M35 pa

OTMeTuM, YTO HH My 44, HU Y ppy HAM HEM3BECTHBI (CMOTPH
«[laHo»). Bpipazum 314 BEeNUYUHBI 4€pPE3 U3BCCTHBIC JAHHBIC.

2. Macca pacTBOPEHHOIO BEILECTBA NPH MOJYYEHHUW PacTBopa 2
M3 pacTBopa 1 He U3MEeHMNIACh, TaK KaK 10 YCIOBUIO 3aja4yy alcTar Ha-
TpMSL K MCXOAHOMY pactBopy He jao6aBnand. CrenoBaTesbHO,
M g-pa = M pga

M| p.pa BBIYHCANM, HCIIONB3YA AAHHBIC M p.ps M 0. [y 3TOrO npe-
obpasyem dpopmyiy (1):

m ==

I B-Ba 100 % 1p-pa

[MoacTapnsieM YUCIOBBIE AAHHEBIC U MTONY4acM:

8%

m, . = -280=0,08-280=22,4r

100 %

Otciopa:

My ppa = M| pga = 22,4 r.

3. Maccy pacrtBopa 2 nomyuniad npu aodasnaesuu 120 M Boasl K
Mmacce pacTeopa 1. YuuThIBas INIOTHOCTE BOABI, HAXOAMM Mies. o =
=120 mn - 1 r/mn = 120 r. BouncisieM maccy pacrsopa 2.

Myppe =280+ 120r=400r

4. Teneps MblL UMEEM BcE HEOOXOAMMBIE JAHHBIE A/ BBIUHCJICHUSA

[N
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100 % = 5,6 %

400 r

OtBeT: MaccoBas 10J1s aleTaTa HaTpus B pacTBope pasHa 5,6 %.

3anuck pewieHMs 3ajaY B TPAAMLIMOHHO HCIONB3YeMOH (opme
OyIET BBIMIAACTD CACAYOIWMM 00pasoM.

JlaHo:

mypp. =280T

o, = 8 % unu 0,08

Vuoﬁ BOOBE =120 mn

Haiitu: o,

Pewenue:

m
2
@, =—222 100 %
mZp pa

1) My g.ga = M} p-pa

—_— ml
mla-sa - 100 % .mlp—pa
m,., = 2805 =22,41
100 %

2) my p-pa =my p-pa + M y06. sonw
Mipe6. sogu — Vnoﬁ. sonwt © P T 120 mn- 1 o/ Mn=120r
My ppe =280r+120r=400r

3) @, = izogr 100 % =5,6%

OrBet: ®; = 5,6 %.

Japauue 66.

K 180,0 r 8 %-noro pactBopa xnopuaa Harpuia aobaBuau
20 r NaCl. MaccoBas Aons XJIopyza HaTpus B 00pa3oBaBILEMCS pac-
TBOpE paBHa %. (3anHLIKUTE YMCIO C TOYHOCTBIO JI0 ASCATHIX.)

B ycnoenu 3amaun uaer peds o ABYX pactBopax. [IpucBoum nuaekc
| namHBIM 337344 10 MCXOMHOMY pacTBOpy. IIPHCBOMM HHIEKC 2 Xapak-
TEPUCTHMKAM PacTBOpA, MOJYy4EHHOTO M3 MCXOAHOIO MOC/e H00aBiIeHHs K
Hemy 20 r xsiopuaa Hatpus. Kparko 3anuuieM yCIoBUe 3aJaul.
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Jauo:

ml ppa = 180T
=8%

mﬂoﬁ. B-Ba 20 r

Haiitu: o,

Anzopumm pewsenus 3a0ayu.

1. /ing HaxoxaeHus »; — MacCOBOH JONM XJIOpU/a HaTpus B IO-
JyYEeHHOM pacTBOpe HcHoak3yeMm ¢opmyny (1), MPUCBOMB HMEIOIIMMCS
B HCH 0003HaYCHHAM MHACKCHI 2!

@, =222 1009
My,

HeobxoauMo HaiTH My 45, M My j.pa, BBIPAKAsA MX 4EPE3 U3BECTHBIE
JIaHHbIE.

2. Macca pacTBOpPEHHOrO BelIECTBa B PAacTBOpE 2 IONYYUIACh
npu gobaenenny 20 r x10puja HaTpUS K Macce BELECTBA, HaXoAsLle-
rocs B pactsopc 1.

M3 p.pa = M gpa T Mg, sea

BhluMcnuM 3HAYCHUE 10| 44, UCTIONB3Ys Qopmyny (1) u manuble
338244,

m O

I B~Ba 100 % I p-pa
3. lloacTassseM YKMCNROBBIC JaHHEBIE:

i 8% -180r =0,08-180=14,4r
100 %

Ortcropa:

Mype=14,41+201 =344r

4. Macca pacTBopa 2 nonyumniack npu godapnenuy 20 r xnopuia
HaTpus K Macce pacTeopa 1.

My ppa = M) gpa + Mpe6. p-sa

IToacTaBnsieM YHCIOBBIE 3HAUCHMS:

Mppe=180r+20r=200r

Tenepb Mbl UMEEM BCEe HEODXOAUMBIE NAHHBIE [T BHIJUCIECHHUS ()):

o, =247 1009%=17,2%

200T

OTBet: MaccoBas 1074 Xnopuaa Hatpusa B obpasoBaBliemcsa pac-

TBOpE paBHa 17,2 %.
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3anuch pelleHds 3a4a4d B TPAJAHMLMOHHO HCHOJIb3yemoil ¢gopme
OyAeT BhIMIAACT CAEAYIOIUM 06pa3oM:

Hano:

m ppa = 180 r

o; =8 %

V1106. B-Ba 20r

Haiitu: w;

Petuenue:

m2 B—Ba
0, =—22 100 %
mZp—pa
1) My pga = M| 5pa + My06. 6-sa
=9
My = m ‘I, p-pa
8%

I B-Ba 100 %
My em=1441+20r=344r
2) m; p-pa =m, p-pa + My06. s-8a
My ppa=180r+20r=200r
3) o, =247 1009 =17,2%
200r

OtBer: ;= 17,2 %.

-180r=14,4r

3ananue 67.

Kakas macca a30THOH kucnortsl copepkurcs B 1 i ee 20 %-Horo
pacTBopa ¢ rotHocteio 1,05 r/mMn?

(3anuImuTe YHCIO ¢ TOYHOCTBIO A0 LEbIX.)

Anzopumm pewerus sadauu

1. Kpatko 3anuuieM ycnoBue 3aiauu
Jano:

Vipa =1 1=1000 mn

®=20%

p=1,05 r/mn

Haiitu: m,
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2. Maccy a30THOH KHCIOTH OyneM BHIYMCIATE, peobpasys ¢op-
myny (I):
o
My pa = 100 % ‘Mp_pa

3. Haiinem maccy pacTBopa, MCNOJIB3yd JAaHHble 00 oObeme pac-
TBOPA M €0 MIOTHOCTH!
Mp.pa = V * P, NOACTABJIAA YHCTOBbIE 3HAYECHUA [OYIUM
My, = 1000 M1+ 1,05 r/mn = 1050 T.
4. TToncrapiseM noay4eHHOE 3HaYeHUC B GOpMyny AJls BblUUCE-
HHA MACChI a30THOM KHCIOTHI:
20%
My g, = -1050r=210r
100 %
OTBeT: Macca a30THOW KUc/OThH pasHa 210 1.
3anuch pelueHMs 3a[a4Yd B TPaAMLUOHHO HCNOIB3YyeMOH (opme
BBITTIAOUT TAK:

Jlano:

Vopa = 1 1=1000 mn
®=20%

p=1,05 r/ma

Hatiter: mgpa

Pewenue:

_ ®
My gy = 100 % "My _pa

1)mp-pa=V'p

My = 1000 M1 - 1,05 r/Mmn = 1050 r
20%

2)m, ., =———-1050r=210r

) Masa 100%

OTBeT: My 4 = 210 T.

3ananue 68.

Kakas macca kapOonara HaTpus noTpedyercs AJi NPUTOTOBJIEHUA
0,5 n 13 %-noro pacTBopa mnotHocTho 1,13 r/mn?

(3anuiumTe 4HMCIO C TOYHOCTBIO 10 AECATHIX.)
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Aneopumm pewenus 3adavu
1. KpaTko 3amuiieM yClIOBUE 3a/lauu:
JaHo:
Vppa = 0,5 1= 500 mn
0=13%
p=1,13r/Mn
Haitu: mg,,
2. Maccy xapOonata HaTpusi OyAeM BBIYUCIATB, INpeodpasys
dopmyny (I):
0
Me-ra = 7509, PP

Maccy pactBOpa HailieM, HCOB3Yyst AaHHEIE 00 06beme pacTBO-
pa M €ro IIOTHOCTH:

Mp.pa = V - P, NOACTABUM YHCJIOBBIC 3HAYEHHS U M1ONYIHUM

Mppa =500 M- L1310/ Mn=565T

3. Iloacrasnas nonyyeHHoe 3HaueHue B GOpPMYJy il HaXOoXJe-
HHA Macchl KapOOHAaTa HATPUs, BLIYHCITUM:

13 %
My_py =———— 5651 =73 4571
100 %
3anuiiem MNOJAYYEHHOC YUCIO € TOYHOCTLIO A0 ACCATBIX!
Mg = 73,51

OrseT: Macca kapbonarta HaTpus paBHa 73,51

Kparkas 3anucek peuienns 3agayu OyneT BHIMIAAETH CICIYHOLUNM
obpazom:

JlaHo:

Vipa = 0,5 1=1500 mn

®w=13%

p=1,13 r/mn

Haiiti: m,_,

Pewenue:

_ (0]
Me-sa =000, Mp-pa

D) Mpp=V-p
Myp = 500 mn - 1,13 r/Ma=565r
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_13%
100 %
OtBeT: My, = 73,5 T

2) m

5651 =73,45T, ¢ TOYHOCTLIO IO AeCaTbIX — 73, 5T

3apanue 69
Kakyto Maccy okcuaa KanbLysa HeOOXOQUMO B3ATh [J11 IPUTOTOB.1C-
Hu 495 1 pacTBOpa rMPOKCHAA KallbLUA C MacCOBOH aonek 1,5 %?
r. (3anuiMTe YUCIO C TOYHOCTHIO A0 AECHTHIX. )

Anzopumm pewenus 3aoayu

Ilpu pewenuy 3TOH 3agayd HEOOXOHMMO YYCCThH XHMMWYCCKUH
npouecc 00pa3oBaHMg I'MAPOKCHAA KanblLMs M3 okcupa kansuus. Ho
BHAYajle pacCcyMTacM, Kakasi Macca THAPOKCHA KalbliHg COAEPHKHTCS B
YKa3aHHOM PacTBOpE.

1. Kpatko 3anuiuem ycnoBue 3aaayu.

JlaHo:
My, =495T1
o=1,5%

Havitu: mg g,

2. Maccy ruapoxciia Kanblus BBIMHCIUM, Npeobpasys ¢opmyay (I):
®

Mp_pg = 100 % "Mp_pa

[ToacTaBnss YUCICHHBIC 3HAYCHH S, MONYUHM:
0
My_pa :M -495r=7,425r
100 %

Yuureisas TpeOOBaHUS YCIOBUS 3a/1a4i, OKPYTJIUM 3TO 3HA4YEHHE
J10 JeCAThbIX: Mg, = 7,4 I.

3. Paccuutaem Maccy OKCHAA KalbLius, KOTOpas HeoOxoumMa s
MONY4YEHHA 3TOH Macchl TMIPOKCHAA Kalbuuia. J{ns 3Toro 3amnmiucwm
YPaBHCHHE PCaKLHY OKCHIA KaJIbLKA C BOAOH:

Ca0 + H,0O = Ca(OH),

1 Monb 1 monb

B cootBercTBUM C ypaBHEeHHEM 1 MOAb rHApPOKCHIA Kanblusa 006-
pasyercsa u3 | MOJb OKCHAA KaJlbLIMA.

Heobxonumas mMacca rTMAPOCKCHIA KAIbLHA COOTBETCTBYET KOJIH-
4ECTBY BELLIECTBA:
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7,4r
Ca(OH))=—=—"—=0,1 MOJ®.
v(Ca(OH)) = M 74r/moms

C1e10BaTENLHO, OKCHAA KAIBLMA HEOOXOAMMO B3STh TAKXKE B KO-
muuectse 0,1 Monb.

4. BHIYKMCIUM MACCy 3TOr0O KOJIMYECTBA OKCUAA KaNbLIUA:

m(CaO)=v -M =0, Monb - 56 r/Mmomb =5,6 T

OtBeT: Macca OKCHAA KanblLius paBHa 5,6 r.

Kparkas 3anuce pelueHus 3a1a4u OyAeT BbIrAAICTh TakK:

Jano:

My, =495T

w=1,5%

Haiity: mgg,

Pewenue:
)

—_ M
100% PP
15%
Me-sa = 70070,

CaO + H,0 = Ca(OH),
1 Moab 1 Mmoab

Mp_py =

495r=7,425r=74r

4
V(Ca0) = v(Ca(OH)) = — T 0.1 moms.
74 r/Monn
m(Ca0)=v - M =0,] monb - 56 r/MOabL=5,6T
OtBer: m(CaQ)=15,6 r

3apanmne 70.

K 200 r 10 %-soro pactBopa KCl po6asunu 50 r Boael. Uemy
paBua Maccosas noias KCl B nonyuenHoM pactBope?

(3anuuMTe YKCIIO C TOYHOCTHIO A0 LIENbIX.)

Aneopumm pewenus 3a0ayu

B ycnoBuu 3apayu uaeT peyb O ABYX pactBopax. [IpucBoum uH-
JEKC 1 AaHHBIM 3aJa4M IO MCXOAHOMY pacTBopy. ITpucBouMM HMHACKC
2 XapaKTepUCTHUKAM PacTBOPA, MOJYUYEHHOFO U3 UCXOJHOrO Moche A0-
Oaeyienusa 50 r BOIEI.
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1. Kparko 3anuiueM yCIOBUE 3a7a4u.

Jlano:

m ppa =200 T

o =10 % umu 0,1

Mpo6. soam — 50 r

Haiiti: o, _

2. JIna HaxoXAECHUA MACCOBO# MOJIM XJIOpUIA KalusA B HOJXY4€H-
HOM PacTBOpE O, Hcronb3yem gopmyny (I):

W, = Tavw 1909
mZ p-pa

Heo6x0aumMo HaAHTH My 5.5, M My ppa, BEIPAXKAs X YEPE3 U3BCCTHDBIE
JlaHHbIE.

[Tpu noGamneHuMd BOABI K MCXOJHOMY pPacTBOPY Macca pacTBO-
PEHHOrO BelllecTBa He U3MeHmnack. CneloBaTeNbHO, M 5.5y = M 5 pa.

3. Boraucnum my 5, A7 31010 npeobpazyem popmyny (I):

()

m,, ,, =———-m,,_, =0,1.200r=20r;
100 %

Migpa = Mpppa = 20 r.

4. Macca pactBOpa 2 noxy4yunach npu fobasnesuu 50 r BOABI K Mac-
Cce pacTBOpa 1: My p = My ppa + Mg, sopers Mappa = 200+ 50 r=2501.

Teneps Mbl MOKEM BBIYMCIHTD (;:

o, =22 100 % = 8%

250r

OtBeT: MaccoBasi 10N XJ0pUa Kanus paBHa 8 %.

Kparkas 3anuce pemenus 3agauu OyAET BBIMIAAET CIEAYIOLUM
obpasom:

my ppa =200 T

w; =10 % umm 0,1

M6, Boast — 50r

Haiiti: w,

Pewenue:

m,,.
©, = ——=-100 %
m2p-—pa
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O‘)I
1) My gga = My ppas My =

=201 My, =20r.
2) My ppa = mlppa_*_m‘loﬁ BO/IBI =200r+50r=250r.

3) o, = 20r

100% =8%
OTtBeT: ; = & %.

3apanue 71.

100 % 'mlp~pa s My gga =

-200r =

Macca cosin, KoTopass BBOAUTCS B OpPraHW3M MNpy BiauBaHuH 353 1
¢uzronoruycckoro pactaopa, conepaiiero 0,85 % mo macce rioBapeH-
HOM COJIH, PaBHA r. (3anuumTe YUCIOo C TOYHOCTHIO 10 LEMbIX. )

Aneopumm pewenus 3adauu

1. Kpartko 3anuiiem yciIoBHE 3a7auH.
Jauo: '
My, =353 T

w=0,85%

Haritu: m;.,

2. Maccy noBapecHHOHM coiM, coaepkallcicss B 3TOM pacTBOpE,

BBIYKCIMM, 1Ipcopbpasys popmyny (I):

m ‘“—(D"—m
" T100%

3. IloncraBiisieM UMCIIOBBIE 3HAYEHHUS U BHIYUCIISEM:

0,85%

m, .= -353r=3,0005r
’ 100 ()

OxpyriavM nony4yeHHOC 3HaYCHUE A0 LISIOro: My, = 3 T.

Kpatkas 3anucek peluenusi 3anaud OyaeT BRITVACTh CIACOAYHOLIUM

obpazom:
JlaHo:
my,, = 3531
0 =0,85%
Haittu: my_,,

Pewenue:
®

m,_, = ‘m
100%™
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085/o
m,_
= 00%

OTBET: Mypa = 3 T.

-3531=3,0005 r, ¢ TO4HOCTLIO A0 LEABIX — 3 T.

3apanue 72.

Cwmemtanu 120 r pacTBOopa CCpHOM KHCJIOTBl C MacCOBOH A0:1€H
20 % u 40 r 50 %-Horo pacrBopa TOro ¢ BellecTBa. MaccoBas 0.5
KHCJIOTBI B IOJIY4CHHOM pPacTBOPC paBHA %. (3anuiuute
YKCJI0 C TOYHOCTBIO A0 LEBIX.)

Anzopumm pewenua 3adaqu

B ar0il 3agauc paer peub yxe o Tpex pactBopax. Ilpucsoum umn-
nexchl 1 U 2, COOTBETCTBEHHO, NaHHBIM 110 ABYM HCXOAHBIM PacTBOpaM
CEPHOM KMC/IOTH, @ HHAECKC 3 — XapaKTEPUCTUKAM pacTBOPa, TMOMY4EH-
HOI'O HpY CJAMBAHUM JIBYX UCXOIHBIX.

1. Kpatko 3anumem ycnoBue 3aaaun.

Hauo:

Myppa = 120T

w; =20 % umm 0,2

My ppa = 40r

®; =50 % unu 0,5

Haiitu: o;

2. BpluucnuM MaccOBYIO MO0 CCPHOM KHMCIOTHL B ITONYYEHHOM

pactBope no ¢opmyne (I), npucBouMB UMEIOIMMCS B HEll 0603HAYCHM-
SIM MHIEKCHL 3:

m
o, =—>2.100 %
3p-pa

Macca cepHoii KHUCIOTBEI B IOJYYCHHOM PacTBOPE M3 45, OYAET
BBIYMCMATHCS KaK CyMMa Macc 3TOro ke BelleCTBa B IIEPBOM U BO BTO-
POM pacTBOpax:

M3 g.ga = 1M p-pa + My g-5a

3. Haiinem my .5, ¥ My 4., 10 TipecoGpazoBannoii opmyne (1):

m, .. -—-&—-m,p 0 =0,2-120r=24r,
100 %

) _ AQ -
My g “m'mzp_pa —-0,5 40r=20r
Brruncium M3 gga = 2dr+20r=44r.
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4. Macca 1noJly4eHHOT'O pacTBOPa My ,.5, OYAET BBIUYMCIATECA KaK
CyMMa MaccC UCXOIHBIX PAaCTBOPOB:

ms p-pa =m p-pa + m; p-pas

msppa = 120r +40r=160T.

4T 100%=27.5%
T

Boraucum: ¢y, =

OtBer: MaccoBas JO/Is KUCIOTHI B MOTYYEHHOM PAacTBOPE DaBHA
27,5 %.

Kpatkas 3anucek pelueHus 3anayu OydeT BHIMNIAACTE CIEAYHOLIUM
obpa3om:

JaHo:

my p-pa = 120 r

®; =20% nnn 0,2

M3 p-pa = 40r

w; = 50 % uiu 0,5

Haiiti: o

Pewenue:

m
3
®, =—2" 100 %
me'-pa

1) M3 g-pa = M p-ga +m, 8-Ba

m, ., =—a-m,,_, =0,2-120r=24r,
100% e

0)
mZB—Ba—IOOO/ mZp pa—OS -40r =20r
My =24T+20r=44r.
2) M3 ppa = My ppa + My ppa=120r+40r=160T.
44r
3) @, =——-100% =27,5%
160

Otser: ©; = 27,5 %

3ananne 73.
Macca 5 %-HOro cnuproBOro pacTBopa HOJa, MPHIOTOBIEHHOTO
13 7 I KPUCTA/UIMYECKOrO HOJA, PaBHA r. (3anuiuTe YKCIo ©

TOYHOCTBIO 10 NECHTHIX.)
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Aneopumm pewuenus 3a0ayu

1. KpaTko 3anuiueM ycnoBue 3aaa4u.

JaHo:

® =5 % uin 0,05

Mg = 7T

Haity: mppa

2. Jina HaXOXIEHHUs MacCHl pacTBopa npeodpasyem popmyiy (I):

My gy
My ., =——%.100 %.
p-pa © 0

3. IToacTaBUM YUCOBBIE 3HAUYEHUS H BEIYHUCIHM
7
mp_pa =m =140r
2
OtBeT: Macca CTUPTOBOIO pacTBopa nona pasHa 140 r.
Kpartkas 3anuch peumeHus 3agauv 6yneT BbIMIAAETH CIEAYIOLLUM
obpasom:
Jauo:
® =5 % wuin 0,05
My =7T
Hatitu: my .

Pewenue:

mB-Bﬂ
m, , = =100 %.

7
m_ =——=140r
R 0,05
OtseT: my.p = 140 T,

3ananue 74.

H3 200 r 15 %-HOro pacrBOopa XJIOpHMIa Kalus BBIIAPUIIM
50 r Boawl. MaccoBas [OMnsl PACTBOPEHHOrO BELICCTBA B OCTABILEMCH
pacIBOpE paBHa %. (3anuiuMTe OTBET ¢ TOYHOCTHIO [0 LIC/IBIX.)

Anzopumm pewenus 3aoauu

B ycnoBuM 3amauy MIET peub O ABYX pacTBopax. lIpucBoum uH-
Jekc 1 NaHHBIM II0 MCXOJHOMY pacTBOpPY, a MHAEKC 2 — pacTBopy, OC-
TaBLIEMYCs [10CTIe BRinapuBaHus 50 r BoAbL.

1. Kparko 3anuiiem ycioBue 3afiayH.
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JlaHo:

m ppe =200T

;= 15% wmn 0,15

mell'l. BOIbLL = 50 r

Habitu: w,

2. MaccoByro 1010 XJ10pyuJa KanHd B pacTBOPE, OCTABLICMCS MO-
Clie BuilapuBaHus BoAsl, 6yaem Haxoauthb o Gopmyne (I):

o, = 222 100 %

2p-pa

[lpy BbImapMBaHMM BOIBI M3 pacTBOpa Macca PacTBOPEHHOTO B
HEM BCILIECTBA HC M3MCHUNACH, TO €CTh M| 5 pn = My 4 ga.

3. [Ipcobpazyem dopmyny (1) ¥ BLIYACIHM M, 55,

— 0‘)1
mln—aa - 100 % .m1p~pa’
I 0
m, , = 54-mmr=0J52mn=3onrmmm=30n
100 %

lefl BBIIIapHBaHHWKM BOIbLI Macca MCXOJHOI0 paCTBOpa yMEHbLIA-
€1C1 Ha Maccy BLlHapCiiH0ﬁ BO/bI.

My p-pa = My p-pa — Mppn. gognis M2 ppa = 200r-50r=150r.

Tencpb Mbl MMCCM BC€ JAaHHBIC AJI4 BBIYHUCICHHSA (0).

=0T 100%=20%
150T

Otser: MaccoBas A0Ns BCIUECTBA B OCTaBLIEMCS PacTBOPC paBHA
20 %.

Kpartkas 3anuch pelienus 3agaud OyaeT BBIUJIAACTH CIACAYHOIIUM
obpazom:

Jano:

m) ppa =200 1

®;=15% umu 0,15

Mgpn. soaw — 50r

Haiitu: w,

Pewenue:

m
I
o, = —2 100 %
m2 p-pa

1) My g.pa = Ny p-pa-

88



m,  =—
1B-8a 100 %

m,,_,, =0,15-200r =301

My g = 30T
2) My ppa = 1 ppa — Mgy, sonss M2 popa =200 1 =50 r =150 .
3) w, =2 100% =20 %

150r

OtBet: 7 = 20 %.

PacyeTrbl ¢ MCHIO/IL30BAHHEM 00beMHBLIX COOTHOIIEHHIi ra3zoB
NpH XHMHUYECKHX peaKURAX

Jns peilieHHs 3aAad 3TOro THNA HeoOXOAMMO 3HAHHC TOro, YTO
rasel B3aMMOAEHCTBYIOT B 00beMax, NPONOPLIUOHATBHBIX HX CTCXHO-
MerpryeckuM koddduimenTam B ypaBHeHusx peakuuid. [Toatomy npa-
BWIbHAS 3aIMCh YPABHEHUS PCaKIMM OyleT ABAATHCS INIaBHBIM YCIO-
BUCM U1 YCAELUHOrO PCIICHHS 3aauu.

3apanue 75.

IIpu B3aumoneiictBun 10 11 (H.y.) MmetaHa u 8 1 (H.y.) XJlopa oOpa-
3yeTcsi MOHOXJIOPMETaH (H.y.) 06bcMOM 1. (3anuiuuTe YUCHO C
TOYHOCTBIO JI0 LEJIBIX.)

Pewenue:

1. CoctaBuM ypaBHEHHE pcaKlMH METaHa ¢ XJOpoM ¢ oOpa3oBa-
HMCM MOHOXJIOpMETaHa.

CH4 + Clz had CH3C1 + HCl

2. B coorBercTBHH C KO3 (HUIMEHTAMM METaH U XJIOp B3aHMO-
IEHCTBYIOT B COOTHOMICHUM OJMH K OJHOMY, T.€. B paBHBIX 00bcMax:
V(CHy) : V(CL) =1:1.

1o ycnoswro 3amauu 10 1 meTana pearupyer ¢ 8 1 xopa. 3Ha4ur,
MeTaH JaH B M30bITKE, pacueT oOpa3yroLerocs MOHOXJIopMeTaHa Oy-
JICM BECTH 110 00BEMY XJI0pa.

3. B cooTBeTCTBHM € YPaBHCHHEM DeaKiMK 00BEMBI XJ1I0pa U MO-
HoxJsopMeraHa paBHbl: V(Cly) = V(CH;Cl) = 8 1.

Otser: V(CH3Cl) =8 n.
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3ananue 76.

O6pvem BO3myXxa (H.y.), HCODXOOMMbIA A1 MOJHOTO CXKUraHMs
50 1 metaHa (1.y.), paBeH 7. (3amMILuTe YKCIO0 ¢ TOUHOCTHIO
110 LENBIX.)

Pewenue:

1. CoctaBuM ypaBHEHUE PEaKLIMU FOPEHUS METaHa B KHCIO0POJE:

CH4 + 202 = COZ + 2H20

2. B cootBerctBuM C KOIp(UIMEHTAMH B YPaBHEHHH DPEaKLHH
00bEMBI MCTaHa U KMCIOPO/J1a COOTHOCATCS KaK OIMH K IBYM:
V(CH,) : V(O3) = 1| : 2. 3uauut, A cxuranus 50 1 MetaHa Heo0Xo-
UM B [1Ba pa3a boneumii o6bem kucnopoaa: V(Oy) =2 - 50 1= 100 1.

3. YuuThiBas, uto Kucaopon coctapiasetr 21 % or oObema BO3ny-
Xa, BelMunHa o0bema Bo3ayxa, Heobxoaumoro i oxuradus 50 1 me-

Tava: Vg, = 100 1 =476,19 n
0,21

2
OKpyriuM MoayyeHHoe 3HaYeHHUE 110 LEAbIX Vo, =476 1.
O1BeT: Vypyn = 476 1.

3aganne 77.
O6bem Bozayxa (H.y.), HeoOXoauMbIA ana cxuraHug 32 i (H.y.)

YrapHoro rasa, paBeH 1. (3anuiugTe YMCIO C TOYHOCTBIO A0
HEAbIX.)

Pewenue:

1. CocraBuM ypaBHECHHC PEAKUHMH CXKMIaHHUs YrapHOro rasa (ok-
cuna yrnepoaa (If)):

2CO + 02 = 2C02

2. B cootBeTcTBHMM C KOIp@PHMUHEHTAMH B ypaBHEHMM PeaKlMH
00BeMBI yrapHOro rasa ¥ KHCIOpOJa COOTHOCATCS Kak JBa K OJHOMY:
V(CO) : V(O,) = 2 : 1. 3uauuT, gnsa cxuradus 32 J yrapHoro rasa Io-
TpebyeTcd B ABa pa3a MEHbUIMH 00BbCM KHCIIOpOaA:

V(02)=%V(CO)=%~32H=16H

3. YuuteiBas, 4To KUCIOpoA coctasiser 21 % ot oObeMa BO3ay-
Xa, BBIYMCIMM OOBEM BO3/yXa, HEOOXOAMMBIA Has CokuraHus 32 )
YTapHoro rasa.
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V(0O,) 16 n
\Y = =~.100 % =
1% ST 20%
Cnenys TpeGoBaHMAM yCNOBMs 3aJa4ud, I0JyYEHHOE HHCIO OK-
PYTIMM [0 Lienoro, nony4yum V(eo3a.) = 76 m.

OtBeT: Vi = 76 1.

-100 % = 76,19 1

3apanne 78.

O61bem Bo3nyxa (H.y.), Heo0X0AMMBI A/ onHOro cropauus 50 n
(n.y.) aueTHiIeHa, paBeH A. (3anMmuTe YMCHO C TOUHOCTHIO A0
LENBIX.)

Pewenue:

1. CocTaBUM ypaBHEHMC peakLuy NOJHOTO CTOpaHKs alCTHIAaHA B
kuciopozne: 2C,H; + 50, =4CO, + 2H,0.

2. B coorBercTBHH ¢ KO3(Q(PHMIHMEHTAMM B YPABHEHUHM pPEaKLUH
0OBbEMBI ALETHUNIEHA M KMCI0POa COOTHOCATCS KakK JABa K MATH:

V(CHy) : V(Oy) =2 : 5.

3Ha4uT, s okuradus 50 1 anetunacHa norpedyercs obbeM KH-
clopoAa, B 2,5 pasa Gonbuui, 4eM oObeM alleTHieHa:

V(0,) =%-V(C2H2) =2,5-V(C,H,) =2,5-50 1=125 1.

VYyuTeiBas, 4TO KMCaopoa coctasisieT 21 % ot obbeMa Bo3ayxa,
BBIYMCIMM 00BEM BO3AyXa, HEOOXOAMMBL nng cxuranus 50 i aueru-
neHa:

v, = V©) 1251

100 % =——--100 % = 595,238 1
21% 21%

Cnenys tpeOOBaHHAM YCIOBHA 33/1a4M, OKPYTJIAEM MONYyYEHHOC
YUCJIO 0 UENOTo, nojiydnm V(Bo3a.) =595 u.

OtBer: Vg = 595 1.

3ananue 79.

O6beM Bo3ayxa (H.y.), HEOOXOAMMBIH Ui MOJHOTO CropaHus
60 i1 (n.y.) 3TMNIEHA, pPaBEH 1. (3alMIIMTE YHCAO ¢ TOYHOCTBI)
Z0 LIEHIX.)

Pewenue:
1. CocTtaBuM YpaBHEHHE pEaKLUH MOJHOIO CropaHMsi 3THIEHA B
KHMCJIOpOJIE:
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C2H4 + 302 = 2C02 + 2H20

2. B cootBercTBun ¢ ko3 dulMcHTaMH B ypaBHEHHH PCaKLUH
00bEMBI 3TH/ICHA K KHUCJIOPOAa COOTHOCSTCA KaK OJUH K TpeM:
V(C;Hy) : V(0,) = 1 : 3. 3sauuT, 114 cxuranus 60 1 sTuneHa norpe-
Oyercs 00beM KUCI0POAa, B TPH pa3a GobLIMH, yeM 00beM 3THIICHA:

V(0,)=3-V(C;H) =3 - 601=180 1.

m, _
®, = —2 100 %
m, _.
2p-pa vso311.=

V©,) =£O— =857,14n
0,21 0,21
Cnenys TpeboBaHMSM YCJIOBHs 3aaud, OKDYFJISIEM IOJYUYCHHOE
3HayeHue A0 ueynoro: V(eosa.) = 857 m.

OT1BeT: Vigy, = 857 1.

3ananne 80.
O61beM rasa (H.y.), nony4eHHoro npu ropeauu 0,6 Mo aMMHaka,
paBeH . (3anuumTe YMCNo ¢ TOYHOCTHIO JO ACCATHIX.)

Pewenue:

1. CocraBuM ypaBHEHHUE PEAKLMM FOPEHHS AMMHAKa B KUCJAOPOAC:
4NH; + 30, = 2N, + 6H,0

2. B cootBercTBuM ¢ KO3 HUHEHTaMH B ypaBHCHHH PEaKUHUH
KOJIMYECTBA BEILECTB a30Ta U aMMHAKa COOTHOCSTCA KaK [IBa K HETbl-
peMm, unu oauH K AByM: V(N,) : v(NH;)=2:4=1:2

3unauut, npu ropeHun 0,6 MoJib aMMHaka [ojy4yaercs B [iBa paza
MeEHbIIIEe KOIMYECTBO BELICCTBA a30Ta!

v(N,) :% -V(NH3) = % -0,6 monb = 0,3 Moi1b

3. Beruucaum odsem 0,3 MoJib a3ora:

V(Ny)=v 224 a/mone=0,3-22,4=6,72 n.

Otset: V(N,) = 6,72 n,

3ananmue 81.

O0BeM Bo3nyxa (H.y.), HEOOXOAMMBIM 1UIsl CKUIraHua 2 11 (H.y.)
NPONaHa, paBcH J1. (3arHUIMTE YKCIIO ¢ TOYHOCTHIO A0 LIC/bIX.)

Pewenue:

1. CocTaBuM ypaBHEHHE MONHOrO FOPEHHUS IIPONaHa B KUCIOPO/C:
C3H8 + 502 = 3C02 + 4H20
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B cootBercrBuu ¢ koadpuuuenramu V(C;Hg) : V(O,) =1 : 5.
CnenoBaTensHo, AN CKUraHus 2 11 nponasa HeoOXoQuM B IATh pa3s
6onbuni o6bem kuciopoaa: V(0,)=5-V(CGH)=5-2a1=101

Oteer: V(0,) =10 1.

PacueThl Macchl BellleCTBA HJAH 00bLeMAa raza mo H3BECTHOMY
KOJHYCCTBY BeLIECTBA, YHACTBYOIIEI0 B PCAKUHA

Ilpy pewicHuM 3aJia4 3TOro TUNa HEOOXOAMMO 3HATh, UTO KO3(-
GUUMCHTHI B YpaBHEHUM PCAKIMM [OKA3hIBAIOT MOISPHEIE COOTHOLIE-
HUS BCILECTB, YYACTBYIOIIKX B peakiity.

3apanue 82.

Kaxas macca Hoga BbIJCINTCA NpY B3auMoachcTBuy 0,5 MO.1b MO-
JYaa Kanus ¢ HeoOXOAUMBIM KOJIMYECTBOM XJjiopa?

(3anmuuuTe YHCIO C TOUHOCThIO JI0 1eCATHIX. )

Pewenue:

1. 3anuincM ypaBHCHHME XHMHYECKOH pcaklMu, 0 KOTOpOi roBo-
pUTCS B YCIIOBHY 3aJauu:

2KI+Cl, =1, + 2KCl

2. Koag¢puuneHnTh! B ypaBHEHMM PEaKLMH NOKA3bIBAIOT, YTO IPH
B3aUMOJICHCTBMM 2 MOJIb HOAMJA KAJIMs C XJIOPOM Bblienserca 1 mMonb
uoza, T.c.

v(l,)= L v(Kl)

2

YuurbiBad, 4TO MO YCIOBUIO 3a4a4M KONHYECTBO BCLIECTBA HOAM-

Ja kanus paBHo 0,5 MoIib, NIOY4UM

v(l)= % -0,5=10,25 monsp

3. BblyHCIMM MacCy 3TOrO KOJIMYECTBA HOJA:
m(l;))=v-M=0,25 mons - 254 r/moap = 63,51
Oter: m(L;) =63,5r

3ananune 83.

Kaxas macca Gpoma BelaenuTcs npu B3auMogeictsuu 0,3 Monb
Opomuaa kanus ¢ u3bbiTkoM xsopa?

(3anuiInTe YKCIO C TOUHOCTBIO /10 LIC/IhIX.)
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Pewenue:

1. 3anuiueM ypaBHEHHE pEaKLMM, O KOTOPOH rOBOPUTCH B yClO-
BMM 3a/1a4H:

2KBr + C12 = Brz + 2KCl

2. KoadduuneHTbl B ypaBHEHHH PCAKUMM IOKa3blBAKOT, YTO IIPH
B3aUMOACHCTBUY 2 MOJIb OpoMua Kanus C XJIOPOM BbLaenseTca | Mok
Opoma, T1.C.

v(Bry) = % v(KBr)

YuuThiBag, YTO MO YC/IOBHIO 33Ja4d KOJIMYECTBO BellecTBa Opo-
MuJa Kaiua pasao 0,3 MOk, NoLy4HM

v(Bry) = % 0,3 Mo0ap =0,15 Mmonn

3. BeluncauM Maccy 3Toro KoNM4cCTBa BelliccTBa Opoma:
m(Br;)=v-M=0,15 mons - 160 r/mMmonp =241
Otser: m(Bry) =24r

3anaune 84.

Kakoit 06neM (H.y.) okcuna cepsl (IV) BCTynun B peakiyio ¢ u3-
ObLITKOM pacTBOpa THAPOKCHIA HATpHs, €CIU NPU 3TOM OOpa3zoBaics
cynbQuT HaTpus KonuyecTBoM Belecrsa 0,2 Moab?

Otser: 1. (3anUUIMTe YHUCAO C TOUHOCTBIO 40 COThIX.)

Pewenue:

1. 3anuilicM ypaBHEHUC PEaKLHUH, O KOTOpPOil TOBOPUTCH B yCIO-
BUM 3aJ1a4HU:

SO, + 2NaOH = Na,S0; + H,O

2. KoabduuucHTbl B ypaBHEHHH PEaKLMU TOKA3BIBAIOT, YTO IpH
obpa3oBaHuu 1 Monb cynbduTa HaTpus B peaKlMIo BCTymaer 1 MoJib
okcuza cepel (IV), T.c.

V(SOz) = V(Nast3)

YyuThIBasA, YTO MO YCIOBMIO 331a4H KOJIHYCCTBO BELUCCTBA CYJIb-
¢ura Hatpus paBHo 0,2 MO/b, IOAYYUM

v(50,) = 0,2 Mo

3. Boiuucium 06beM 3TOr0 KOJIMYECTBa BElCCTBA OKkcuaa cepbl (IV)

V(SO,)=v -V,

rae V,, — MoJIsIpHblil 00beM raza npu H.y.

V,, = 22,4 i/moasb
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V(SO,)= 0,2 Mous - 22,4 n/Mons = 4,48 11
OreeTt: V(S0O,) =4,48 n

3anauue 85.

IIpu obxkure cynsduna uuaka OwL10 nonykeHo 0,5 monb okcuaa
uuHKa. Kakoit 06bvem (H.y.) okcuaa cepsl (IV) obpasoBaics B pesy.1b-
Tare 3TOTO mpouecca?

(3anuiumnTe YHCIIO ¢ TOYHOCTBIO IO ACCATHIX.)

Pewenue:

1. 3anuiieM ypaBHEHUE PEaKlUM, O KOTOPOM IOBOPUTCH B YCIO-
BuM 3apa4m: 2ZnS + 30, = 2Zn0 + 2S0,7T

2. Koapduunentsl B ypaBHEHHH PEaKidy MOKA3bIBAIOT, YTO IPH
TIOY4eHUH 2 MONb OkcHaa uuHka ZnO obpasyerca 2 Monb OKCHIA CC-
pet (IV), T.€.

v(50;) = v(Zn0)

YyuTHIBAas1, YTO O YC/IOBMIO 3a/iauu 6110 nonyyeno 0,5 Monp ok-
CHJIa LIMHKA, TI0Y4YUM

v(80,) = 0,5 monb

3. BeiuucnuM 06BeM 3TOrO KOJMYECTBA BEllecTBa OKCUIA CCpPbI
avy:

V(SO =v -V,=0,5momb-224 a/Mmonb=11,2n

Oteer: V(SO,)=11.2n

3ananue 86.

Kaxoit o6pem (H.y.) cepoBOAOpOAa BBIIENIICS [IPU B3aUMOICHCT-
Bun 0,3 Monb cynbduna xenesa (II) ¢ u3GBITKOM CONSHOM KUCTOTHI?

(3anuIuuTe YMCI0 C TOYHOCTHIO J0 COTHIX.)

Pewenue:

1. 3amMineM ypaBHEHHE peaKUHH, O KOTOPOH rOBOPUTCS B yCIO-
Buu 3anauy: FeS + 2HCI = FeCl, + H,ST

2. KoapouiueHTH B ypaBHEHUH peaklMK MOKa3bIBAOT, YTO MPH
BblAeneHud 1 Moie cepoBosopona H,S B peakumio Bctymaer | moub
cyneduna xenesa (II), T.e.

v(H,S) = v(FeS)

Yy4uThIBas, YTO MO YCJIOBHIO 3a7a4d B PCAKLMIO BCTYIIHIIO
0,3 Mok cynbduna xenesa (1), nonyuum
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v(H,S) = 0,3 mo1b

3. Boiuniciium 00bEM 3TOrO KOIMUYECTBA BELIECTBA CEPOBOAOPOAA
V(H;S)=v - V,=0,3 mons - 22,4 n/monb = 6,72 1

Oteer: V(H,S)=6,72 n

3aganne 87.
[Ipu B3aumopeiicTBuun 6,5 r uunka ¥ 11,2 1 (1.y.) xucnopona 06-
pas3yercs OKCHJ LMHKa KOJIMUCCTBOM BELIECTBA Monb. (3amu-

HIUTE YHUCJIO C TOHHOCTBEO 10 ﬂﬁCﬂTbIX.)

Pewenue

1. CoctaBiM ypaBHEHHE PEAKLMH LIMHKA C KUCAOPOJOM:

2Zn + O, = 2Zn0. .

2. KonnuectBo 0Opa3oBaBlUErocs OKCHAa HHHKa OyaeT 3aBHCETh
OT KOJIMYECTBA TOTO BEIIECTBA, KOTOPOE MpOpcarMpycT MONHOCTHIO.
Jlns Toro, 4To0bl 3TO BHIACHUTH BBIMUCIMM KOJIMYCCTBA BCLICCTB LIMHKA
1 KHMCnopoaa:

6,5
v(Zn) = m__ > 0,1 Mo,
M 65r/mMoms
v(0,) = vy __ 12z 0,5 mous.
V., 22,4n/mons

3. B coorBeTcTBHM ¢ KOODPULMEHTAMH B YPaBHEHHU PEaKLIMY KOJH-
4ECTBO BEILECTBA IIMHKA JIOJDKHO ObITh B [Ba pa3a 6OJbLUIC KOTHYCCTBA
Beliectsa kucnopoaa: v(Zn) : v(0,) = 2 : 1. CienoBarcibHo, 110 JaHHBIM
3a/lauM LMHK [IPOpearupycT TOJTHOCTbIO, M KOJIM4ECTBO BEILCCTBA OKCUIa
[IUHKA 3aBUCHT OT KOJMYECTBa LiMHKa: V(ZnO) = v(Zn) = 0,1 mons.

Oteer: v(ZnO) = 0,1 monb.

Pacuernl Macchl (00beMa, KoJlMyecTBA BelleCcTBa) MPOAYKTA
peaKknMM, ecJid 0IHO M3 BCIIECTB AAHO B BH/E PacTBOpa ¢ onpeae-
JICHHOi MACCOBOH J0Jieli pacTBOPEHHOro BelICCTBA HJIH HMeeT
npUMecH

3aganue 88.
Macca 10 %-Horo pacTBopa ruipokCuaa HaTpus, KoTopas HeoO-
Xoauma s peakuuu ¢ 42,3 r ¢eHona, pasHa r. (3anuwure

YHCJIO C TOYHOCTBHIO 10 LICJILIX.)
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Pewenue:
1. Peiienue 3a1au HAYMHAEM C COCTABICHUS YPaBHEHHS PCAKIIMM
MEXAY GEeHOIIOM U TMAPOKCHIIOM HaTpuA: .o

C(,H5OH + NaOH = C6H5ON3 + HQO

Koaduuuentn nepen ¢opmynamu ¢eHoNa ¥ ruapoxcuia Ha-
TPUs [TOKA3bIBAIOT COOTHOLICHHE KOJMYECTBA PCarupyIOUIMX BELECTB!

V(CHsOH) : v(NaOH) =1 : 1. To ectb v(C¢H;OH) = v(NaOH).

2. Jlanee BBIYKCAAEM KOJUYECTBO BELLECTBA )CHOJIA, MAcCa KOTO-
poro coctapnser 42,3 r.

V(C6H5OH)=£=———&
M 94r/monb

3HauuT, ¥ THAPOKCHA HATpUs HECOOXOAMMO TAKOE Xe KOIHYECTBO
BeuiectBa v(NaOH) = 0,45 mons. Ho no ycnoBuio 3aiayu HCoO6X0AHMO
BeruncauTh Maccy 10 %-Horo pactBopa, KOTOpBI Oyjer comeparthb
TaKoe KOJIM4ECTBO FMAPOKCH/1A HAaTPH.

3. ITosTOMy mpou3BeAEM Hocjacaywlue Beiaucnenns. Haliaem
maccy 0,45 Moab ruppoxkcupa Hatpus: m(NaOH) = v - M =
= 0,45 mous - 40 r/moue = 18 I,

BriuucnuM Maccy pacTBOpa rHAPOKCHIA HATPHA:

=ﬁ:‘3_a_.100%=18_r=180r
o 0,1

Otser: my.p, = 180 1.

=0,45 Monkb.

Mp_pa

3apanue 89.

Cwmernrani 30 mi1 8 %-Horo pacTBopa aiterara cepebpa (p = 1,04 r/mn)
U 24 r 10 %-noro pacrBopa H,S. Macca obpasoBagitierocs ocajgka
paBHa r. (3anuIumuTe YUCII0 C TOYHOCTHIO A0 AECATHIX.)

Pewenue:
1. CocraBuM ypaBHEHHE XMMHYCCKOH PEaKLHMH MEXIY aleTaToM
cepebpa U cepoBOLOPOIOM:

2CH;COOAg + H,S = Ag,S{ + 2CH;COOH

B ocanox Brinagaet cynngua cepebpa. Ero macca 6yner 3aBUCETh
OT TOro, xakoe u3 pearvpyrouux sewecrs (CH;COOH mmu H,S), mpo-
pearupyer IOJHOCTHIO.
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2. BbluucaMM KOJMYECTBA BELLIECTR aleTaTta cepebpa M cepoBoao-
poJa, KOTOpbie MPUCYTCTBYIOT B CMCLUAHHBIX PACTBOPaX, H ONPCAEIHM
TMOJIHOCTBIO NPOpEarupoBasiliee BELIECTBO.

Jns 3Toro He06XOAUMO HONYYHTh OTBET Ha CAEAYHOLIME BOMPO-
ChI: @) KaKOC KOJMYECTBO BEUICCTBA alleTaTa cepebpa COACPXKUTCS B
30 man 8 %-noro pactopa (p = 1,04 r/mn); 6) xakoe KOIUYECTBO BELle-
CTBa cepoBopopoda conepxutcs B 24 r 10 %-Horo pacteopa; B) Kakoe
13 BELLeCTB [IPOPEarupoBasio MOJHOCThIO?

Jyig oTBeTa HAa [AHHBIC BOIPOCH IIPOBCAEM COOTBETCTBYHOLIHC
BBIYHCACHUS.

e Brrunciium maccy 30 mi pacTBopa auerara cepedpa:

Mppa= V- -p=30mn-1,04 r/Mmn=31,2r.

e BhiupcnuM Maccy aueraTa cepepa, Coaepxallylocs B pacTBO-
pe:

m =2

"R 100%
¢ BpruuciinM KONM4eCcTBO BELECTBA alleraTa cepebpa:

4
V(CH;CO0Ag) =2 = 2% _ 4 615 mom
M 167 r/mMonb
® BLIYMCIMM MAcCy CCPOBOAOPONA:

_ w
Ma-sa = 7500,

® BBIYHCIIMM KOMMYCCTBO BELLCCTBA CCPOBOAOPO/IA!
V(H,8) == 24T 071 mom
M  34r/moms

¢ B coOTBETCTBHHM € KO3 (PHLIMEHTAMU B YPaBHEHUH PEaKLUH KO-
nuyecta BeilecTB cootHocsTea Tak: V(CH;COOAg) : v(H,S) =2 : |,
TO €CTb CEPOBOAOPOAA NOJDKHO ObITh B Ba pa3a MCHbILE, YeM aleTaTa
cepebpa. CornacHO [JaHHBIM 3a[a4d M TMPOBCACHHBIM BbIYMCICHUSIM
ACNaEM BBIBOJl, YTO CEPOBOAOPOL JaH B M30bITKE. 3HAYUT MOJHOCTHIO
npopeardpyeT auerar cepebpa. Takum o6paszom, Macca obpazoBaBlue-
rocsi OCajika JOJKHA PaCCYMTBIBATLCA IO KOJMUYCCTBY alleraTta cepeod-

pa.

ppa =0,08:31.21=2,496T

Mp_pa =0,1-24r=24r

3. Briunicnenue mMacchol ocajika cynshuna cepedpa (Ag,S).
B coorBeTcTBHH ¢ KO3 PUUMEHTAMH B YPaBHEHHH PEAKIIMHU NEPEN
aueTaToM cepebpa M cynbduIoM cepebpa, X COOTHOLIEHHE:
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v(CH;COOAg) : v(Ag:S) =2 : 1. To ectb KonuuecTBO cynsdua

cepebpa v(AgS) = % v(CH45COOAg) = -;— - 0,015 Mo =0,0075 Monb
Beryucnum Maccy cynbguna cepedpa:
m(Ag,S) =v - M =0,0075 mons - 248 r/monb = 1,86 r.
Cnenys yka3saHMsM YCIOBMS 3aJayd, OKPYTASieM TNOJYUEHHOC
4ucno a0 AecaThix m(Ag,S) =1,9r.
Oteer: m(Ag,S)=1,9r.

3apaunue 90.
O6bem auernnena (H.y.), nonydeHHoro u3 40 r kapOuaa Kanplus,
coaepxawero 20 % npumeced, paBeH 1. (3amuiuyTe YncIo ¢

TOYHOCTBIO 10 ACCATHIX).

Pewenue:

1. CocraBMM ypaBHEHHE PeaKiUMH MONYUECHHS allCTHIICHA U3 Kap-
6una kansuus: CaC, + 2H,0 = C;H, + Ca(OH),.

2. BeluucnuM MacCy YMCTOro, 6e3 npumeced, xapbuna KanbLius.
Ecnu mpumecu coctaBnsor 20 %, To 4uCThIMH Kapbua KajabLys COCTaB-
asetr 100 % - 20 % = 80 % unn 0,8 ot mMacchl, yKa3aHHOH! B YCIOBUM
3aavH.

m(CaC,;)=0,8-40r=36T.

3. BolyHCIUM KOJTMYECTBO BELLECTBA YUCTOrO Kapbuaa Kanbuus:

v(CaCjy) = __36r =0,5625 moib.
64 r/mMons

4. B coorBercTBuM ¢ K03)PULIMEHTAMH B ypaBHEHHM DPCaKLIUU
aleTHneH o0pa3yeTcsi KOMMYECTBOM BELIeCTBA, PABHBIM KONHYECTBY
BeulecTBa kapbuma xaneimsa: v(CaC;) : v(GH;) = 1 : 1, 10 ecth
v(CHy) = v(CaC,) = 0,5625 mors.

5. Haiinem o6meM 3TOro KOMMYECTBA BEILESCTBA alleTHIICHA:

V=v 224 a/monb = 0,5625 mons - 22,4 n/mone = 12,6 n

Orer: V(CH,) =12,6 n.
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3aganue 91.

Kakoit 06beM amMmuaka (H.y.) HCOOXOIUM Afsl NPOMBILLIEHHOIO
nosyuenus 5 T 60 %-Hoil a30THOM KHUCJIOTBI, €CJIM U3BECTHO, UTO HOTe-
pH OpH NPOU3BOACTBE COCTaBAT 3 %7

Pewenue:

[. B ycnoBuu 3agadyu UaeT pedb O HECKONBKUX MOCIEN0BaTCIb-
HBIX OpoLeccax:

1) 4NH; + 50, =4NO + 6H,0

2) 2NO + O, = 2NO,

3) 4NO, + O, + 2H,0 = 4HNO;

MoxHO NPOCIEANTs MOJIBHOE COOTHOILEHHE a30TOCOAepPKaluuX
BCLIECTB U clieaTh BBoA, uTo V(NH;) : v(HNO;) =1 : 1.

2. Bprducaum maccy a30THOH KMCIIOTHI, COAEpXalueics B 5 T
60 %-HOro pacTBOPA: My pa = @ * My = 0,6 * 5 T =3 1. YuuTsiBas no-
TEpU NPOU3BOACTRA, OyAcM cuuTath, 4T0 3 T — 310 97 %. [lepecuuraem
Ha 100 %-HbIi BLIXOA!

m(HNO ) =~ = 3,003 1 = 3093 ke
0,97

3. KoJMyecTBOo BELIECTBA a30THOH KUCIIOTHL:

V(HNO) =B = 308K 45 1 cavom.
M 63 kr/xMosb
v(NH;) = v(HNO;) = 49,1 kmonb.
4. BerunciuM 00beM aMMUaKa:
V(NH;) = v - 22,4 M*/kmons = 49,1 - 22,4 = 1099,84 M* ~ 1100 M°.
Otser: VINH;) = 1100 w°.

Pacuernbie 3a1a4M BBHICOKOTO YPOBHA CNOKHOCTH

Hcnonszyempie B 3k3amMeHalLIHOHHOH pabore ans EI'D 3ananus
BBICOKOI'0 YPOBHS CIOXXHOCTH NPEANIONaraloT OCYLISCTBIEHHC pacuc-
TOB:

— Maccel (00BCMa, KOJIMYECTBa BEIUECTBA) MPOAYKTOB PCaklIMH,
€CJIM OJTHO M3 HCXOJAHBIX BCLUECTB JaHO B U30bITKE (MMEET NPHUMECH);

— Maccel (00beMa, KOMYECTBa BELIECTBA) NPOAYKTAa PEaKIIUU, eC-
JI¥ OIHO M3 BEILECTB JAHO B BH/E PaCTBOpPa C ONpeJe/ICHHOH MacCcoBOM
J0Jier pacTBOPEHHOrO BCLUECTBA.
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Beinosnnenue TakMx 3aAaHui (3anay) TpeOyer 00s3aTeNbHOrO Ha-
JM4Ks PasBEPHYTOrO OTBETa, KOTOPHIH HO CBOEH CyTH JOMKCH mpel-
CTaBlATE CO0010 moapobHoe onucanue BblOpaHHOro cnocoba (amro-
pHMTMA) peulieHUus. JTO O03HAYACT, YTO COACPXKAHHUE OTBCTA JOIDKHO
BKIIKOYATh BCE HEOOXomumble (COrNacHO YCIOBHIO 3aJadu) YPaBHCHHsI
peakIiMi, BhIUMCIEHUS, Ha3BaHHs BCLUECTB, OOBACHEHHMS KO BCEM HO-
CTaBJICHHBIM BOIPOCaM U OTBEThbI Ha HuX. OleHKa MpaBUNLHOCTH BbI-
TIOJIHEHMS 3aJjaHUil OCYIIECTBIISCTCS C YYETOM TOTO, KaK BCC 3TH 3JIe-
MEHTBHI [IPEICTaBIICHbI B Pa3BCPHYTOM OTBETE.

[TpuBeneM rpuMephl 3aJaHUi C OTIMCAHUEM ATOPUTMOR HX PELUCHMS.

3ananme 92.

['a3000pa3Hpiii aMMMak, BBIACHMBIUMHACE OpH KumstueHudn 160 r
7 %-toro runpokcua kamis ¢ 9,0 r xJ10pyaa aMMOHMS, PaCTBOPHUM B 75 1
Bopl. OnpeaenuTe MaccoBYO OO aMMHaKa B I0Ty4EHHOM PacTBOpE.

Pewenue:

1) CocraBnseM ypaBHEHHUE PEaKLIHU!

KOH + NH,Cl =KCl + NH; + H,O

2) PaccuuThiBaeM Maccy W KOJIMHMECTBO BCLUECTBA HIENOYM B pac-
TBOPE, @ TAKXKE KONMYECTBO BEILECTBA XJIOPUIA AMMOHMS:

m(KOH) =160 -0,07=112Tr

v(KOH) =11,2/56 = 0,2 Mo,

v(NH,CIl) = 9/53,5 = 0,168 monb

3) VkaselBaeM BELIECTBO, KOTOPOE B PacTBOPE HAXOAMTCS B M3~
BbITKE — 3TO!

KOH - rugpokcun kanus (BeLECTBO, KOTOPOE PearupyeT NoJIHo-
ctbio — NH,CI).

4) OnpenensieM Maccy aMMUaKa, Maccy pacTBOpa M MacCOBYIO OO
aMMuaKa B IOy4EHHOM PacTBOPE:

v(NH;) = v(NH,CI) = 0,168 monb

m(NH;)=0,168 - 17=2,86r

My o= M(H,O0) + m(NH;3) =75+ 2,86 = 77,86 1

o(NH;) = 2,86/77,86 = 0,0367 unu 3,67 %.

OTBeT: MaccoBas 1011 aMMHaKa B pacTBope pasHa 3,67 %.

Cpa3y xe obpallacM BHHMAaHHE Ha TO, YTO AONYCKAKTCA HHbIE
(GOpPMYNMPOBKK 3MEMEHTOB OTBETA, HE UCKAXAIOUHE €0 CMpICHa. JTO
NpyMeYaHHe NPUMEHMMO H K Cy4alo PELICHUA OPYTHX 3a4ay.
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Ha OpHMEPE OTOro 3aaaHua MOXHO TaKKE NpOWIIOCTPUPOBATH
IOAX0J K OLICHKE INPABUNIBHOCTH BBIITOJJHCHUA PACYCTHLIX 3aja4.
HpaBYIJIbHOCTb BBINOJIHCHNA AAHHOI'O 3aJaHKsd OUCHHUBACTCA TAK:

OTBECT OpaBUNBHBIA M MONHBINA, BKIXOYACT BCC HazBaHHble | 4
BBILIE 31EMEHTHI
B orBere ponyuiena omubka TONBKO B OJHOM U3 HAa3BaHHBIX | 3
BbIIlIC 3IEMEHTOB

B oTBCTE fONylIEHB! 01LMOKH B IBYX DNEMEHTAX
B oTBeTe JONYIIEHbI OLIMOKM B TPEX JIEMEHTaX
Bce 371eMEHTEI OTBeTa 3anMCaHbl HEBEPHO
Maxkcumanpabii 6asin

| OI—=No

3axaunue 93.

Oxcnp cepoi (VI) maccolt 8 r pacrBopunu B 110 r 8 %-no# cep-
HOH kucioThl. Kakas conb 4 B KAKOM KOAMYECTBE 00pasyercs, eCiid K
fI0ny4eHHOMY pacTBopy nobasuts 10,6 r ruapoxcuna xanus?

Pewenue:

1) 3anuchiBacM ypaBHEHHE PEAKLMH!

S03 + Hzo = HQSO4

2) PaccuuTbiBaeM KOMHMYECTBO BelleCTBa 00Pa30BaBILEHCA CEPHOM
KHCNOTBL:

v(SO,) = -8% =(),1 Moub,

v(H,SOy) = v(S03) = 0,1 mons

3) OnpenensicM COOTHOLICHHME KONMYECTBA BELIECTBA B3STOM M1c-
JI0YH ¥ CYyMMApHOIO YMCJla MOIb KMCIOTbI, HAXOAIEHCS B I0NyYEH-
HOM pacTBope:

v(KOH) = 10,6

=0,19 moss

0,08
V(H,80,) =110-== 10,1 = 0,19 mous
98
Konuuectra BEILECTB KMCJIOThbl M HIEJIOYM OTHOCATCH Kak | : 1,
3HA4YMT IIpHU UX B3aHMOﬂ,eﬁCTBHPI O6p33yeTC51 KHCJas COb.

4) CocTapmsieM ypaBHCHHE PEakLlMy K ONPEAEIAEM YHC/I0 MOJIb COTIH:
H,SO, + KOH = KHSO, + H,0
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v(H,SO,) = v(KOH) = v(KHSO,4) = 0,19 mos
Otser: 0o6pa3zoBanach KHCAas CONb — TUAPOCYAbGAT Kalms
(KHSO,) xoanucctBoM Bewectsa 0,19 mMouib.

3ananue 94.

Kapbun amomunus pactsopuiu B 380 r 15 %-Horo pacTteopa
XIOPOBOAOPOAHOH KHUCAOTHL. BhiienuBIIMicA NpU 3TOM MeTaH 3aHsI
obbem 6,72 n (n.y.). Paccuurtaiite MaccoByi0 AOMIO XJIOPOBOAOPOLA B
TNOJ1Iy4CHHOM pacTBOpe.

Pewenue

1) CocTaBisieM ypaBHEHUE PEAKLIMU:

ALC; + 12HCI = 4AICI; + 3CH,T

2) PaccuMThiBaeM MacCy BbIAC/IKBILCTOCH METaHa:

v(CH,) = 6,72/22,4 = 0,3 monp

m(CHy) = 0,3 Mo - 16 r/mons =4,8 1

3) PaccuuThiBacM KONMYECTBA W MAacChl BCTYNHBIUMX B PEaKLMIO
BELIECTB!

V(ALCs) = 1/3 - v(CHy) = 0,1 Mmonb

m(AlL,C3) = 0,1 moas - 144 r/mons. = 14,41

v(HCl) =4 - v(CH,) = 1,2 monb

m(HCl) = 1,2 mons - 36,5 r/mons =43,8 ¢

4) PaccuuThiBagM Maccy pacTBOpa U MaccOBYIO JOJIO OCTABLICHCS
KUCJIOTEL B HEM:

m(pacrsopa) = 380 + 14,4 —4,8 =389,6 T

o(HCI) = (380 - 0,15 - 43,8)/389,6 = 0,034 unu 3,4 %

Ortser: MaccoBas [0s XJOPOBOAOPOJA B MOIYYEHHOM PacTBOpE
3,4 %.

3ananne 95,

Cmemwianu 125 mn 5 %-HOro pacTBopa TUAPOKCHAA JIHTHA
(p = 1,05 r/mn) u 100 mn 5 %-HOro pactTBopa a30THOH KMCIOTBHI
(p = 1,03 r/mn). Onpenenure cpeny MONYYEHHOrO PacTBOpa M MacCOBYIO
[OMIO HUTPATa JIMTHA B HEM.

Pewenue:
1) CocTaBaseM ypaBHEHHE peakLMu:
LiOH + HNO; = LiNO; + H,O
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2) PaccuuraeMm KOJMYECTBAa BELIECTB LUEJIOYM M KHCIOTbI B HC-
XOJHBIX PAaCTBOPAX M CAENIaeM BLIBOJ O LIENOUHOH CPEAE MOJYyYEHHOTO
pacTBOpa:

v(LiOH) = 125 - 1,05 - 0,05/24 = 0,27 mons

v(HNO;)=100- 1,03 - 0,05/63 = 0,082 monb

3) BeluucnsieM Maccy HUTpaTa JUTUA B pacTBope:

V(LiNO;) = v(HNO;) = 0,082 monp

m(LiNO,) =0,082 - 69 =5,66r

4) BrluycnsieM Maccy pacTBOpa U MaccoBYIO AOJKO CONM B HEM:

Mpacrsopay = 125 - 1,05 + 100 - 1,03 =234,25r

w(LiNO3) = 5,66/234,5 = 0,024 vunu 2,4 %

OtBeT: cpeaa NOJYYEHHOr0 pacTBOpa LIETIOYHAas; MaccoBas A0Js
HUTpaTa AUTHSA B HeM 2,4 Y.

3apanuc 96.

Oxcua pocoopa (V) maccoit 1,42 r pacteopuau B 60 r 8,2 Y%-Hoil
opTodoc)OpHOiT KUCIOTHL ¥ MOMYyYCHHBIA pacTBOp MpokunatHiu. Ka-
Kas Colb M B KaKOM KOJHYECTBEe 00pa3ycerTcs, CcCIM K TNOIYyUYECHHOMY
pactBopy A00aButh 3,92 r ruapokcHaa kanusa?

Pewenue:

1) CocraBisiem ypaBHEHHC peaKLMH:

P205 + 3H20 = 2H3PO4

2) PaccunThiBacM KOJMYECTBO BEllecTBa 0Opa3oBaBLUCHCS OpTO-
docpopHOH KHCNOTEL:

v(P,05) = 1,42/142 = 0,01 moxns,

v(H;PO,) = 2v(P,05) = 0,02 moab

3) OnpenenseM COOTHOLIEHHE KOJIMYCCTBA BELIECTBA B3SATOH Lie-
JIOYH K CYMMapHOIO YHMCJIa MOJIb KUCJIOTHI, HaXOASILENCS B MOJYUCH-
HOM pacTBOpE:

v(KOH) = 3,92/56 = 0,07 monnb :

m(H;PO,) = 60 - 0,082/98 + 0,02 = 0,07 mons

Konuuecrea BelIeCTB KUCIOTBI M 1ICHOYM OTHOCATCS Kak | @ 1,
3HAYMT NPU MX B3aUMOJCHCTBUM 00pa3yeTca KUCas COJlb.

4) CocTaBisieM YpaBHEHHC PCakLUM M ONPEACIAEM YHCIO MOJb
COJHM:

H,;PO, + KOH = KH,PO, + H,0,

v(H;PO,) = v(KOH) = v(KH,PO,) = 0,07 mons
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Otser: obpasoBanack kucias conp — auruapodocdar kamus
(KH;POy4) konuyectBom Bewtectsa 0,07 Mons.

3aganue 97.

[Ipu ob6pabotke kapbuia aOMUHUS PACTBOPOM CONSHOH KMCIO-
Tbl, Macca kotoporo 150 r u maccosas nons HCI 12 %, Beimenunocs
2,24 1 (n.y.) metana. PaccuuTaiiTe MacCoByIO A0 XJOpHAA aNiOMU-
HUA B [I0AYYEHHOM PacTBOPE.

Pewenue:

1) CocrapasieM ypaBHEHHE PEAKIMH:

ALC; + 12HCI = 4AICL; + 3CH,T

2) PaccunThiBacM KOIMMYECTBO BELLECTB METaHA M XJIOpHIA aJlio-
MHMHHS ¥ KX MacChi:

v(CH,) =2,24/22,4 = 0,1 mons

m(CH,) = 0,1 moas - 16 r/Mons = 1,6 1

v(AICLy) =4/3 - v(CH,4) = 0,133 monp

m(AlCl;) = 0,133 mons - 133,5 r/mone = 17,75 T

3) Haxoaum maccy kapOua altOMUHMA:

v(Al,Cl) = 1/3 - v(CHy) = 0,033 Moas

m(ALC,) = 0,033 mons - 144 r/mons =475

4) OnpeneaseM Maccy pacTBOpa M MacCOBYIO IOMIIO COJIM B HEM:

m(pactsopa) =150 +4,75-1,6 =153,15r

o(AlCl3) =17,75/153,15=0,116 = 11,6 %

OrBer; mMaccoBas OONIA XJIOPHZA AMIOMMHUMA B MOJIYYCHHOM pac-
tBOpE 11,6 %.

3agaune 98.

Paccuuraiite MacCOBYIO JOMIO COMH B PacTBOpE, NOJYYESHHOM NP
pactBopenuH 1,3 r umuka B 36,5 r 10 %-Horo pacrsopa CONSHOH KH-
CIIOTHI.

Pewenue:

1. CoctaBuM ypaBHEHHE XMMHYECKOH PEaKUMN MEXIY LMHKOM H
COJIAHOM KHC/IOTOH:

Zn+2HCl=ZnClL + H,
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UYroObl BBIYUCIKWTH MACCOBYIO OO0 COJIM — X/IOpMAa UMHKA B [10-
Ny4eHHOM pacTBOpE HEOOXOAMMO 3HATH MacCy 3TOM COJIM M MacCy pac-
TBOpA:

0= —COM 100 %,
Mp-pa
2) Paccuuraem Maccy conu, oOpa3oBaBLICHCA B pe3yIbTaTe peak-
LMK,
Jns 3Toro HeoO6X0AMMO BBISICHMTb, BECh JIM LIMHK pacTBOPUIICS B
JAHHOM KOJIMYECTBE COJASHOM KUCHOTHL. {15 3TOr0 BRIYMCIMM KOJIHYE-
CTBO BelLIECTBA LIMHKA U KOJIMUECTBO BELICCTBA XJ10POBOAOPOAA.

v(Zn) = m_ __lﬁr__ =0,02 mons;
M 65r/monme
w 10%
m(HCl) = ———-m,_,, =——— 36,57 =3,65r
( )100% P=P2 100 %
v(HCI) = LU ﬂ__ =0,] MoJip;

M _.36,5r/Monb

B cootsercTBUM ¢ KO3(HULIEHTaMU B YPaBHEHUH DEaKLIMM, KOIHYe-
CTBA BCLUCCTB LIMHKA M XJIOPOBOAOPOAA COOTHOCATCS KAk OJIUH K ABYM:

v(Zn) : v(HCl) =1 : 2.

Mo naHHBIM 331244 XJIOPOBOJOPOA aH B U30BITKE, 3HAUMT BECh LIMHK
pacTBOPSAETCSt B COMSHOM KMC/IOTE, a Macca MOLYYEHHOM CONM 3aBUCHUT OT
KomyecTBa uMHKA: V(Zn) : W(ZnCL) =1 : 1, o ects V(ZnCly) = v{(Zn) =
=0,02 monb. Toraga m(ZnCl)=v - M = 0,02 monb - 136 r/monb = 2,72 T.

3) BoruucaumM Maccy noJy4eHHOrO pacTBOpa.

IIpoananusupyeM npoucxonsiiui mnpouecc: K 36,5 r pacTBopa
COJIsIHOM KHCIOTH A06aBuau 1,3 r LHHKA, HO OPHU 3TOM NPOM30ILIa
XMMHUYeCKasd peakuus, B XOAE KOTOpOH M3 pPacTBOpa BBLAEIMICH
ra3oobpasHblli BOAOPOXA (nmoTepsa Macchl). ClenoBaTenbHO, My, =
= Myp.pa(HCL) + m(Zn) — m(H,)

m(H,) = v - M, v(H;) = v(Zn) = 0,02 MOb,

m(H,) = 0,02 mois - 2 r/mMons = 0,04 r

Mpp,=365r+13r-0,04r=37,76r

4) BpI4Mc.IMM MacCOBYIO NI0JI0 COJIH:

2,72r
o(ZnCl,) = 377

N r

100%=7,2%
Oteet: w(ZnCly) = 7,2 %.
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3apaun Ha YCTaHOBJICHHE MOJIEKYIAPHON GOpMYJIbI cOeIHHEHUS

Ewe onnum BupoM 3azaHuil (3afa4) BHICOKOIO YPOBHS CJIOMKHO-
CTH B 3K3aMEHAlIMOHHOHM paboTe ABNAKTCA 3a/Ja4ydl HAa yCTaHOBJCHUE
MOJNEKYIAPHOH QOPMYNbI COEAUHEHHS. Y CIIOBHO MX MOXHO pa3/ieiuTh
Ha yeThIpe THIa. O3HAKOMHMCS ¢ OCOOEHHOCTSAMH KaXI0ro U3 HUX.

YeraHoB/leHHe XMMHY€CKOH (hopMyabl BelleCTBa HO MaccCo-
BbIM [I0JIAIM 31€MEHTOB, BXOAAIIMX B €r0 COCTAB

Jto Haubosiee MPOCTOM TUM 3a]a4, XOPOLIO M3BECTHBIH BCCM K-
3ameHyeMbiM. BOT npuMep Takoii 3aiauu.

3apnanne 99.
YCTaHOBUTE MOJICKYJAPHYIO GOpPMYIy YIJCBOIOPOJA, COAepHa-
wero no macce 81,8 % yraepona 1 18,2 % Bomopona.

Pewenue:

H3 ycnoeus 3ajaum cneayert, yro B 100 r Hem3BecTHOrO yrieso-
noponaa cogepxurca 81,8 r yrnepona u 18,2 r Bogopona. Haitnem xo-
JMYECTBA BELIECTB YTJIEpoJa U BOLOPOAA:

v(C) =m/M = 81,8/12 = 6,82 monsb

v(H) =nvM = 18,2/1 = 18,2 moib

OrHolleHHe KOMHYECTB BELIECTB yrnepoaa u Boaopoaa B 100 r
3TOrO YIIcBOAOpoJa (@, CleROoBaTeNbHO, H B 000 JpYrod ero nop-
LHH) PaBHO:

v(C)=v(H)=6,82:182=1:2,67

bawxkaiiluee Len0YMCIEHHOE COOTHOLUCHHE COCTaBHUT:

viO):v(H)=1:2,67=3:8

41O OTBeuaer ¢popmyne nponana C;Hs.

Taxum ofpazoM, anropurM peLieH!s AaHHOH 3a7ayM IpenycMar-
PHBaCT:

® pacyeT COOTHOLLICHHA YMCIIa MOJICH aTOMOB YIVIEPOAa H BOJAOPO-
Ja 1 ompeaeneHHe T€M caMbIM IpocTeiiiieid GopmMy:sl yriesoaopona
(B nansoM cnyuae CH, ¢7);

® YCTaHOBJICHHE MCTHHHOH MO.1EKYJAApHOH (POPMYJbI YIIEBOAO-
pona — C;Hs.
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[TooGHBIH AIrOPUTM pPellieHHUs UMEIOT U APYrHe 3a4a4y JaHHOro
TUIIA.

OLEHKy BHIIONHEHMS 3aaHus B COOTBETCTBUM C ONUCAHHBIM ajl-
FOPUTMOM PeLIEHHs OCYLLECTB/LIOT TaK:

CopnepxaHue BEPHOro OTBETa Bamisl
(ronyckarorcst nHble GOPMYIMPOBKY OTBETA,
HE UCKaXarulue ero CMblCJIa)

OneMeHTbI OTBETA!
1) PaccuMTaHO COOTHOLLUCHHE YHCJIA aTOMOB YrJIepoaa
¥ BoJopoAa (WM onpenesicHa NpocTciuas @opmyna
YFJIEBOJOPOJA):
v(C)=m/M = 81,8/12 = 6,82 monb
v(H) = m/M = 18,2/1 = 18,2 monb
v(C): v(H)=6,82:18,2=1:2,67
CH, 47 — npocTeiinas popmyna
2) YcraHoB/ieHA WCTHHHAS MOJIeKyadapHas ¢opmyJa:
T.K. IpOGHOro 4Ymcia aToMOB B MOJEKyJe ObITH HC
MOXET, CIeLYET POCTCHILYIO (OPMY.1y YMHOXKHTD Ha
3 a1 MONy4YeHUst LEJOUYHCAEHHbIX HHACKCOB!
(CH,47); = C3Hg — nctunHast MojckynsapHas hopmyiia

OtBer npaBUibHBIA W [IONHBIH, BKIIOYAET BCE Ha- 2
3BAHHBIC BBIIIE 3JIEMEHTHI

IIpaBunbHO 3amucaH OJMH U3 HA3BAaHHBIX BBILIE 3JIC- 1
MEHTOB (1epBblil UM BTOPOH)

Bce s1eMeHTbI OTBETA 3a11MCaHbl HEBEPHO 0
MaxkcuManbHEBIR Gan 2

3neck Takxke obpaniaeM BHUMaHUE Ha PUMEYaHHe: A0NYCKAKTCA
HHbIe QOPMYIHMPOBKHM OTBETA, HE MCKaXKalOUMe ero CMbicaa. JTO 3HA-
YUT, YTO €CNIU 3aAaya OyJeT peleHa ApYruM crocoboM, U MonyueHHbIH
IPY 3TOM OTBET ABJACTCA NPABUIBHBIM, TO TAKOE PCLIEHHC Takxke Oy-
JET OLIEHEHO BhICIIUM OaIoM.

AHAJIOTHYHO OLIEHUBAETCSl IPABMIIBHOCTH BBIIOJHEHMSI OCTallb-
HBIX THUOOB 3a/laHuil (3a/1a4) HAa YCTAHOBJICHHE MOJIEKYJpPHOH Qopmy-
Jbl COEIMHEHHSL. .
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YcraHoB/IeHHe MOJeKy/IApHOH (opMyJibl CcOeMHEHHS IO
MAacCCOBLIM JOJSM 3JICMEHTOB B CJIyYae, €C/IM OAHH M3 JIEMEHTOB
HEH3BECTEH

OTOT THII 3a[a4 HA YCTAHOBJIEHME MONEKYNISIPHON QOpMynbl TeC-
HO CBs13aH C NpeAblAYILIKHM TUIIOM, EAMHCTBEHHAA TPYAHOCTb COCTOUT B
TOM, YTO HEM3BCCTEH OAMH U3 3JIEMEHTOB, BXOIAIIMX B COCTaB COCIHM-
Henus. Kak cnpaBuThCS ¢ 3TOM TPYJHOCTBIO, CTAHET SCHO U3 CJCAYIO-
LIETO NpUMeEpa.

3ananne 100.

Coenuncrue conepxut 35,37 % xpoma, 43,54 % krcinopona, oc-
TaNbHOE NPUXOIUTCS HA HEU3BECTHBIN 3JEMCHT. Y CTaHOBHTE XMMUYe-
CKYI0 QOpMyJ1y 3TOr0 COeAHHEHHUA.

Pewernue:

1) HaiineM cooTHOMIEHMe yMCla aTOMOB XpoMa M KUCIOpoJa B
coemunenun Cr,3,0.:

a:c=3537/52:43,54/16=0,68:2,72=1:4

2) Ilpeanonoxus, 4TO COCAUHEHME COACPXKHUT 1 aTOM Xpoma, T.€.
umceT coctaB Cr3,0,, HailieM ero MONSIPHYIO Maccy:

0,3537 =52/M

otkyna M = 147 r/mons

3) Ha b aToMOB HEH3BECTHOrO 3IEMEHTa NPUXOAMTCS
147 — 52 —4 - 16 = 31 r/Monb. DT0 MOXET OTBEYATh TONBKO OJHOMY
aTomy ¢ocdopa.

Oteer: xumuyeckas popmyna coennHenns CrPO,.

YcranoBnenue XxumMu4ecko# (popMyJinl BeluecTsa o NPOAYK-
TaM €ro Cropanusn

3ananue 101.

IIpu cropanuu razoo6pasHOro OpraHHYECKOro BELUECTBA, HE CO-
JepXailero KHCIopond, BeAEnuIoch 2,24 5 (H.y.) YIJIEKHCIIOro rasa,
1,8 r Boasl M 3,65 r xnopoBoAOpOAa. YCTAaHOBUTE MOJIEKYJIAPHYIO
¢hopMylly CropeBLIETO BEIECTBA.
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Pewenue:

[lpexne Bcero, HalaeM KOAMYECTBA BELICCTB, 0Opa3oBaBLIMXCH
[PH FOPEHHH:

v(CO,) =2,24/22.4 = 0,1 mons

v(HCl) = 3,65/36,5 = 0,1 mons

v(H,0) = 1,8/18 = 0,1 monp

3Has KOJHYECTBAa BELICCTB, OOpa3oBaBLIMXCA NpPH CrOpaHuUM,
MOYHO PacCyuTaTh KOJMYECTBA BEILIECTB aTOMOB YTJlepoja, Xjopa W
BOAOPOJA B UCXOAHOM COCAUHCHHM:

v(C) =v (CO,) = 0,1 moan

v(Cl) = v(HCI]) = 0,1 monp

v(H) = 2v(H,0) + v(HCl) =2 . 0,1 + 0,1 = 0,3 mosib

Taxum o6pa3om, npocreiiiuas popMyiia CropeBlUEro COeJMHEeHHs
Moxer ObiTh 3anucana xaxk CH;Cl.

Jta npocTeiinas popMylia ABNACTCA U UCTHHHOH MOJCKYAAPHOH
dbopmymoi. JIcHcTRUTENBHO, CC/IH Mbl MOMbITAEMCA YABOUTH WIH YTPO-
UTh €€, TO MOJYYUM XUMMUCCKM OKbOOUHbie GOPMYIbI, HE OTBEYAIO-
wpe pealbubiM coeauHeHnaM. Hanpumep, C;H¢Cl, He Moxert cywecTt-
BOBATh, TAK KAK YMCJIO aTOMOB BOAOPOJA M XJIOpa NPEBBIIIAET YUCIO
CBODO/HBIX BAJICHTHOCTEH yriepoa.

Orser: MmonekynspHas popmyna coenunenus CH;Cl (xnopmeran).

3ananne 102,

[Ipy cxxuranuu razoo0pa3HOro yriacBoJOpoaa C IUIOTHOCThIO MO
sogopoay 21 nonyuyeno 8,4 n yranekucnoro rasa u 6,75 r Boasi. Omnpe-
AEAHTE MOJIEKYIAPHYIO GopMylty yriaeBoaopoaa.

Pewenue:

1. PaccuuTaeM KonM4ecTBa BEUICCTB YTJIEKHCIOrO rasa ¥ BOJBI,
HaiIeM NpoCcTenulyo GopMyly yTiIeBoAOPOaA:

v(CO,) =V/V,, = 8,4/22,4 = 0,375 monb

v(H,0) =m/M = 6,75/18 = 0,375 monb

V(C) = v(CO,) = 0,375 monb

v(H) = 2v(H,0) = 0,75 mons

Coorxowenne n(C) : n(H)=0,375:0,75=1:2

[Ipocreias dopmyna yraesogopona CH,
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2. PaccunTaeM MOJEKYJSPHYIO Maccy yriesonopoaa (Mcxols 13
ero WIOTHOCTH) U YCTAaHOBHM €r0 UCTHUHHYIO MOICKYJPHYIO GopMy-
ny.

MonsipHast Macca npocreiiueit dopmynbt pasna M(CH,) = 14 r/mons.

Monsipras Macca yrieBo0opoJa, UCXO0AA M3 Cro INIOTHOCTH, PaB-
Ha M =2Dy =2-21=42 r/mMonb, 410 BTpOE 60JIbLIE MONAPHON MaCChL

npocteiiuieit GopMynbl, CAEAOBATENLHO, NPOCTEMILYI0 GOpMyTy Clie-
ayet yrpouts. Orciona MonexynsapHas GopMmyna CropeBlIero yriepo-
aopona C;He.

Ortser: MonekynspHai ¢opmyna yrnesoaopona C;He.

3aganue 103.

[Ipu cropanuu 6,4 r opraHM4ecKoOro COeAuHeHMs obpa3oBanock
4,48 1 yraekucioro rasa u 7,2 r sogsl. IlnoTHocTs napoB aToro coenu-
HEHMs O BOAOPOAY paBHa 16. YCTaHOBHUTE €ro MOJCKYISApHYHO Gop-
MyJy.

Pewenue:

1. HafineM KoJiM4eCTBa BELICCTB YIVIEKMCIOro rasa 4 BOABL, H
TAK)KE BBIACHHM, COAEPXKHT JIM 3TO BELECTBO KHCIOPOL

v(CO,) =V/V,, =4,48/22,4 = 0,2 moip

v(H,0) =m/M = 7,2/18 = 0,4 monb

v(C) = v(CO,) = 0,2 monb m(C)=0,2-12=24r

v(H) = 2v(H,0) = 0,8 mons m(H)=08r

Tak xak Macca yriepoza U Bojgopoaa (3,2 ) He coBNajaaeT C Mac-
coii cropesuiero Beuectsa (6,4 r), TO pa3HULA JODKHA MPUXOAUTECA
Ha Maccy KHCJI0poJa:

m(0)=6,4-3,2=32r

v(0) = 3,2/16 = 0,2 moJb

2. Haiinem COOTHOLIEHUE YHCNa aTOMOB 371€MEHTOB U YCTaHOBUM
¢ OpMyay CrOPEBIIETO COCAMHEHUS:

CootHowienue uucnia aromoB coctaButr v(C) : v(H) : v(O) =
=0,2:0,8:02=1:4:1

[Tpocreiimas dpopmyna CH,O.

OuyeBHHO, YTO 3TO U €CTh HACTOALAs MOJEKynspHas dpopMmyna,
T.K. €¢ MOJIIpHas Macca COBNAJIAET C MOJIIPHOH Maccoi, HallAeHHOMH Mo
wiotHocTu: M = 2 - 16 = 32 r/Monb. DT1a Moaeky/sipHas ¢popmyia oT-
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Beuaet MeraHosly CH;OH. HasgpisaTte coenuHcHUe HeoOa3aTenbHO, Tak
KaK B 3aJJaHHH 3TOro He Tpebyercs.

OtBer: MonexyisipHass (QopMy/la OPraHHYeCKOro COCIMHEHMA
CH;,O0H.

YcraHoBiaeHne MOJICKYNspHOE (POPMYJbl COeAHHEHMA C HC-
noIb30BaHHCM 00 wieli GopMyabl rOMOJIOTHUECKOTO PAAa

[Ipu pemenny 3TOro THna 3aAad MOJE3HO 3HATb M MCIIOIb30BATh
ob1uue GopMynbl U3Y4YaeMbIX B LIKOJIBHOM KYPCE OPraHMUCCKOH XH-
MHH FOMOJIOTHYECKUX PAJIOB, B 4aCTHOCTH TAKHUX:

[oMonoruyeckuii Obmas dopmyna Monspnas macca
pan

AJIKaHBI C.Hyp 4o 14n+ 2
ATKeHbI C.H,, | 14n
AJKUHEI C.H,-0 | 14n -2
Juennt C.Hyp 2 14n -2
LlMKnoankaysl C.Ho, 14n
ApeHsl C.Hon-¢ l4n -6
Mounoranoresankanst | C,Hyy 4 X 14n + 1 - M(X)
Jluranoresankasb C.H,. X5 14n + 2M(X)
Omnoaromurie cnup- | C.Hy,+ OH 14n + 18
ThI
Anpgeruppl C.H,,+,COH 14n + 30
[Mpenensusie kap6o- | C.H,,+  COOH 14n + 46
HOBBIE  OJIHOOCHOB-
HbI¢ KHCJIOTHL
[TpocTtsie 3upst C.H,,.,0 14n + 18
IlepBu4HBIE aMHHBI C,H,, + 1NH, 14n + 17
AMHHOKHCIIOTHI (NH,)C,H,,COOH 14n + 61
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3ananue 104,
YcraHoBUTE MOJEKYIAPHYIO GOpPMyTy NEpBHYHOrO aMHHa, Opo-
MOBOZOPOIHAA COJIL KOTOpOro coaepaxur 63,5 % GpomMa.

Pewenue:

1. Obumas ¢opmyna coneit amuHoB ¢ OpoMoBoAOpOAOM:
[CnHZnHNHZi]Br

Hcxons u3 obwed ¢popmynsr atod conu, cocraBum anrebpanye-
CKO€ BbIpa’KE€HHE JUIA PacyeTa MacCoBOH Aoiau GpoMa B HEl:

M(Br)
M(CpHj3n, NH3Br)

2) llonctaBuM B 3Ty popMyny Bce H3BECTHBIC JAHHBIC, pacCcyMTa-
€M 4MCJIO aTOMOB YTJIEPOJa 7 B MOJIEKYJIE aMHHA U YCTAHOBHM €ro Mo-
JIEKYNAPHYI0 GopMyIy:

0,635 =

n=2

CnenogateinbHO, popmyna amuHa CyHsNH,.
Ortget: MonekynsgpHas ¢popmyna nepeuutoro amuHa C,HsNH,.

o(Br) =

80
12n+2n+1+14+3+80

3apanue 105.

IIpu cropanun 1 r 0OHOATOMHOTO CHHPTa BHIIENHICA YIJIEKHC-
nbiit raz o6vemoM 1,12 1. YcraHOBUTE MONEKYJIAPHYIO POpMyny 3TOrO
CIUPTA.

Pewenue:

1) Ucnonesys obuyio hopmyny criMpToB, COCTaBHM cxeMy oOpa-
30BaHUS YTJIEKUCIIOrO ra3a NPy rOpPeHUH CIUPTA U HalAeM KONMYEeCTBa
BELLUECTB YTIEKHCIOro I'a3a U CIUpTa:

CnH2n+ 1 OH-—)I'ICOZ

(B 9TOH cxeMe Mbl OrPaHMYMINCEH JIMILE 00pa30BaBMEM OAHOIO
OPOAYKTa — YTAEKHUCIIOrO rasa, 0 KOTOPOM €CTh JaHHBIC B YCJIOBHH 3a-
Jaqu).

v(CO,) =V/V,,=1,12/22.4 = 0,05 mons

V(CHz,+1OH) = 1/v - 0,05 = 0,05/v monb

2) YcTaHOBHM MOJNEKYIIpHYIO GOpMysy COMpTa, M1 4ero pac-
CYMTAEM €ro MONEKYJIAPHYIO Maccy:

M(CH,+OH) = m/v = v/0,05 = 20v (r/monb)
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C npyroii cTOpOHbI:

M(C,H,,+iOH) =12n+2n+ 1+ 17 = 14n + 18 (r/mouns).
IIpypaBHAB MpaBble YACTH, MONYYHM:!

20n=14n+ 18

n=3

Hcxomsiit ciupt — nponanon C;H,OH.

OrgeT: MonekynsapHas ¢opmyna cnupra C;H,OH.
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3ATAHMSI IUISI CAMOCTOSTEJIBHOM PABOTHI

I1.1. Ilepnoanyeckuii 3aK0H H NEepUOAHYCCKAs CHCTEMA
xuMHyecknx diemenToB .U, Menaeaeesa. CTpocHHe aToma

1. YcraHoBUTE COOTBETCTBHE MEXAY (OPMYJIOH 4YacTHIIBI U €€

YACTb 11

3NEKTPOHHOM KOHQHUTYypaLKei

YACTHLIA SJIEKTPOHHA Sl KOHOUTYPALMSA
A) N*™ 1) 162
B) N*™ 2) 1s%25°2p°
B)N? 3) 1s225%2p'
NN 4) 15°2s'
A B

2. YcTaHOBUTE COOTBETCTBHE MEXAY (GOpMYJIOH YacTulbl M €€

3NEKTPOHHOM KoHUrypanuei.

YACTHIA
A) 17

B) C1"°

B) CI°

I Cl!

SIEKTPOHHA S KOHOUTYPALIUA
1) 1s%25%2p%35%3p°
2) 15°25°2p%3573p°

3) 1s%25°2p°
4) 15%25%2p°3s

A

B

3. YcTaHOBUTE COOTBETCTBHE MEMIY DJIEMEHTOM H 3JICKTPOHHOH
KOHUrypaume# aToMoB.
CUMBOJI JIEMEHTA 3JIEKTPOHHASL

KOH®UTYPAIHS
A) He 1) 1s%25%2p°
B)N 2) 1572s2p"
B) B 3) 1s°
INC 4) 15°25°
5) 15°2s°2p*
A B
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4. YCTAaHOBHTE COOTBETCTBHE MEXAY (POpMyJIOH YacTMLGI U €e

3AEKTPOHHOM KOH(HUrypauueil.

YACTHUIIA 3JIEKTPOHHAS KOHOUTYPALIVI
A)S° 1) 1s22s22p63s2
B) Cl" 2) 1s72572p%3s°3p"
B) P 3) 1s%25°2p°
N? 4) 15%25*2p°
A B r

5. VYcranoBure cooTBeTCTBME MEXAY (OPMYNOH YaCTHLBL U €€

JNEKTPOHHOH KOHQHUIypaLueH.

YACTHUIIA SJIEKTPOHHA A KOHOUT'Y PALAS
A)S™ 1) 1s252p%3573p°
B) C1" 2) 15°25°2p°35°3p"
B) P° 3) 1s%25%2p°3s>
MN? 4) 1s225°2p°
A B r

6. YcTaHOBHTE COOTBETCTBHC MEXAy (OpPMYIOH yYacTULIEl U €€

INEKTPOHHOH KOHQHUrypalyei.

YACTULIA SJIEKTPOHHASI KOHOUI'YPALIVA
A) P 1) 1s%25%2p°
By N'* 2) 15%25%2p°
B) C* 3) 15°2s"
D F 4) 15725 2p"
A B r
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7. YCTaHOBUTE COOTBETCTRUE MEXY 3HAKOM XHMMUECCKOro 3Jie-

MeHTa U GopmyIIoH ero Beiculero ¢ropuaa.

CHMBOJI SJIEMEHTA ®OPMYJIA ®TOPUJIA
A) Si 1) OF,
B) Se 2) OF,
B) S 3) OF,
NI 4) OF,
5) DOF;s
6) OF,
A B

8. YcraHOBUTE COOTBETCTBHE MEXAY XUMHYCCKHUM J3JICMCHTOM H

dbopMyIo# €ro BHICILErO XJIOpHAA.

CHUMBOJI DJIEMEHTA ®OPMYVJIA XJIOPUJIA
A)P 1)3cl
B) Si 2) 3CL,
B) As 3) BCL
) C 4) 3Cl,
5) DCl;
A B

9. YCTaHOBHTE COOTBETCTBHE MEXAY XUMHUECKHM 3JIEMEHTOM M
dbopmyrioit ero propuaa.

CHUMBOJI DJIEMEHTA POPMYJIA GTOPUJIA
A) Cs 1) OF
B) Al 2) OF,
B) Rb 3) OF,
T)Ra 4) OF,
A B
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10. YcraHOBUTE COOTBETCTBHE MEXAY XMMHUYECKUM 3J1EMEHTOM H
dbopmynol ero Beiciiero ¢pTopuaa.

CHAMBOJI DJIEMEHTA ®OPMYJIA ®TOPUIA
A)1 1) OF,
B) P 2) OF;
B)N 3) OF,
s 4) Fs
5) OF;
6) DF,
A B B r

11. YcranoBure COOTBETCTBME MCXKAY 3HAKOM XHMMYECKOIO 3JIC-

MEHTa M POpMYnOH €ro BbICLIEI0 FUAPOKCUAA.

CUMBOJI 3JIEMEHTA OOPMVIJIA TUAPOKCUIA
A)N 1) 30H
B) B 2) 3(OH),
B) As 3) H3904
F) Br 4) H3303
5) HAO,
6) HR0,
A b B r

I1.2. Xumuyeckas cBsa3b. CTpoeHHe BelllecTBa

1. YcraHoBuTe COOTBETCTBHAE MCXKAY Ha3BAHHUCM BCLUCCTBA U TH-

HA3BAHHUE BEIIECTBA

A) anmas
b) «cyxon nea»
B) xnopua xanus

I') okcup kpemuus (IV)

[IOM €r0 KPUCTALIINYECKOH PCIICTKH.

THI KPUCTAJUIMYECKOM
PELUIETKHA

1) nounas

2) MonckynspHas

3) atomHas

4) meTannuyeckas

A

b

B I
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2. YCTaHOBHTE COOTBETCTBME MEXY THIIOM KpHCT&JlJlH‘lBCKOFI

PEUWICTKN U CBOMCTBaMH BEILICCTB.

TUTI KPICTAJUTUMUECKOH
PELIETKHA

A) noHHas

B) meTannuueckas

B) atomHas

I') monexynspuas

CBOWCTBA BEUIECTB

1) TBepabie, Tyromnasxue
2) XpynKue, J1erkonjaBKue
3) nacTHYHbIE, MMEIOT
pasnMuHbIe TEMIIEPATYPh
I1aBACHUS, IPOBOJAT
3JIEKTPHUYECKUM TOK

4) TBepABIE, TYTOIUIABKHE,
XOPOILO PacTBOPSIOTCH

B BOJE

B I

3. YcTaHOBHTE COOTBETCTBME MEXAY (OpMYNOH COCAMHEHMS U

BHIOM XMMMYECKON CBA3H B HEM.

OOPMVIJIA COEJJUHEHU ST BUJ] CBA3KU
A) Na;N 1) KoBasieHTHaA noJsApHas
B) Be 2) McTannuyeckas
B) HF 3) vonnas
NOo, 4) KOBaJICHTHAs HenonsapHas
5) BopopoHas
A b B T

4, YCTaHOBUTE COOTBETCTBHE MOXKAY BUAOM CBiA3H B BCLUCCTBC H

dbopMysoii XMMHYECKOTO COSAUHEHUSL.

BU/Jl CBA3U ®OPMY JIbl COEITUHEHWN
A) nosnas 1) H,

b) metannuyeckas 2) Ba

B) xoBanentHas nonspxas 3) HF

) xoBaNeHTHas HEMOJIAPHAs 4) BaF,

A b

B I
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5. YcraHoBUTEe COOTBETCTBHE MEXAYy Ha3BaHUEM COCAMHCHUA H

TUNOM rubpuan3auy aTOMHbIX OpOUTaNel yricpoaa B HeM.

HA3BAHHWE COEJUHEHUA  TUILITMBPUANU3AIINN
ATOMHBIX OPBHUTAJIEX
A) 1ukno6yraH 1) sp
B) aranon 2) sp’
B) Oyranuen-1,3 3) sp’
') oTuH
A b B r

6. YcTaHOBHTE COOTBETCTBHE MCKAY Ha3BaHUCM COCAMHCHHA H

TUIIOM ruOpuAM3aLK aTOMHBIX OpOUTAIEH yriepoaa B HEM.

HA3BAHHUE COEJIMHEHUST  TUII TUBPHUAMU3AIAA
ATOMHBIX OPBUTAJIEN

A) aueraneaerus 1) sp3

b) nponuux 2)sp’ usp

B) nponano-2 3)sp nsp®

I') ctupon 4) sp® u sp®
5) sp’

A b B r

7. YCTaHOBUTE COOTBETCTBUE MEKAY (OPMYJIOi BELLECTBA U YKC-

JIOM O-CBS3€H B MOJIEKYJIC 9TOr0 BElLIECTBa.

©®OPMYVIJIA BEIECTBA YUCJIO o-CBSA3EMA
A) CH;0H 1) oana
b) CO, 2) nBe
B) Csz 3) TpK
N CH,y 4) ueTnipe
5) narts
6) wectsb
A b B r
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8. YcraHoBHTE COOTBETCTBHE MEX Yy Ha3BaHHEM BEIICCTBA U YNC-
JIOM T-CBA3CH B €r0 MOJICKYJC.

HA3BAHUE BEILIECTBA YUCJIO n-CBSI3EN
B MOJIEKVIJIE

A) MeTaHanb 1) HONBL

B) stan 2) onna

B) anerunen 3) nBe

[') 6yragnen-1,3 4) tpu
5) yeTkIpe

A b B I

9. YCTaHOBHTE COOTBETCTBHE MEXAY (popMynoH BellecTsa M 4UC-
1IOM Tt-CBSI3€it B €ro MOJIEKYJIE.

®OPMVIJIA BEILIECTBA YUCJIO n-CBA3EN
B MOJIEKVIJIE

A) HCHO 1) HONB

b) CO, 2) onHa

B) C;H, 3) nBe

I') HNO, \ 4) Tpu
5) ueTsIpe

A b B r

10. YcranoBute cooTBeTCTBME MeEXIy (QopMynod BeuiecTBa M
4UCIOM T-CBfA3Eil B €10 MOJIEKYJIE.

®OPMVIJIA BELIECTBA YKCJIO n-CBS3EN
B MOIJIEKVIJIE

A) H,S0, 1) Hy onHOM

Bb) C,Clg 2) onHa

B) CH;COOH 3) nBe

N CS; 4) Tpu
5) uerwipe
6) nAtTh

A b B r
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11. YcTaHoBuTE COOTBETCTBUE Mexay GOPMYJOH YacTHLbl U CTe-
[ICHBIO OKKC/ICHUs a30Ta B HEH.

®OPMYJIA YACTHLIBI CTEITEHb OKMCJIEHUA
A30TA

A) NO; 1)-3

B) NBr; 2)-2

B) NO; 3)+2

I') NOF 4)+3
5) +4
6) +5

A b B r

12. YcTaHOBUTE COOTBETCTBHE MEXAY (OpPMYyNoOi COEAMHEHHS U
3HAaUYCHMEM CTENEHH OKHUCISHHUS XJIOpa B HEM.

®OPMVYJIA COEJUHEHUS  CTEMEHb OKUCJEHUS
: XJIOPA

A) Ca(OCl), 1) +1
B) KCIO; 2) +2
B) HCIO, 3)+3
I') FeCl 4)+5

5) -1

A B B r

13. YcraHoBHUTE COOTBETCTBHE MEXKAY CUMBOJIOM XHMHUYECKOIO
3JIEMEHTa 1 BO3MOXXHBIMY 3HAUCHUAMMU €10 CTEICHCH OKHCICHHS.

CHUMBOJI DJIEMEHTA CTEIIEHU OKUCJIEHUS

A)Cl 1)-2,-1,0,+2

B)F 2) -2, 0, +4, +6

B)P 3)-3,0,+3,+5

NS 4)-1,0
5)—1, 0, +1,+3, +5, +7
6)—4,-2,0,+2, +4

A B B r




IL.3. Knaccuuxanus HeOpraHu4eCcKHX BCUIECTB.
XapakTepHblé XHMHYECKHE CBOHCTBA 0CHOBHbIX KJIACCOB He-
OPraHH4YCeCKHX H OPTaHHYeCKUX BelleCTB

1. YcranoBuTEe COOTBETCTBHE MCXKAY Ha3BaHUEM BELIECTBA U €I'0
NPHHAAIEKHOCTBIO K COOTBETCTBYIOLLEMY Knaccy (IpyIie) HeopraHu-
YCCKHX COCAMHCHHH.

HA3BAHUE BEUIECTBA KIJIACC (I'PVIIIA)
HEOPI'AHUYECKHX
COEJIMHEHUI

A) okcua asora (1I) 1) KHCTIOTHBII OKCH

b) okenn xansuus 2) ocHOBHBIN OKCHA

B) oxcup cepsi (IV) 3) HeconeoOpa3yoLHUi OKCH

') oxcun yraepona (II) 4) amboTepHbIi OKeHua

A b B r

2. YCTaHOBUTC COOTBETCTBME MEXAY Ha3BaHUEM COCAMHCHUS HU
€ro NPHHAJICKHOCTHIO K ONPCACICHHOMY KJIAcCy OPraHU4YecKUx Be-
LUECTB.

HA3BAHUE COEJUHEHWA  KIIACC OPTAHHMYECKHUX

BEUIECTB

A) TAMIMH 1) cnupThi

B) 1,2-numernnbendson 2) aMUHOKHUCIOTHI

B) metunbenzoar 3) denonsl

') 1,2-nponianauion 4) cnosxxHbie 3GUpbI

: 5) apomaTuueckue
YT€BOAOPOIbI
A b B r
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3. YcTaHOBUTE COOTBETCTBUE MEXIYy Ha3BAHUCM BCILECTBA U €ro
NPHHANJIEKHOCTBIO K COOTBETCTBYIOLIEMY KJaccy (rpynrne) HeopraHu-
YECKHX COeAMHEHHH,

HA3BAHUE BEILLIECTBA KJIACC (I'PYIIIIA)
HEOPI'AHUYECKUX
COEJIMHEHUN

A) okcua asorta (1) 1) KHCIOTHBIN OKCHA

B) okcup maruus 2) OCHOBHBIH OKCHJL

B) oxcun ¢ocdopa (V) 3) Heconeobpa3yromuii OKCcua

') oxcua yraepoaa (1) 4) ambOTEPHbIA OKCUA

A B B I

4. YcraHoBHUTE COOTBETCTBUE MEXY KJIaCcCoOM COCIMHCHHA M Ha-
3BaHHEM BCHICCTBA.

KJIACC COEAWHEHMI HA3BAHUE BELHIECTBA
A) npocToi 3¢up 1) HuTpomMeTaH

b) HuTpOoCcoequHEHME 2) 3TunaMuH

B) MHOrOaTOMHBIH CHUPT 3) METUNITUIOBBIH 3up
I') amun 4) aueToH

5) rnyuepuH
6) sTunaueTar
A b B r

S. VYcraHoBUTE COOTBETCTBHE MEXAy HA3BAHHEM BELIECTBA M
KJaccoM (IpyIMIIoi), K KOTOPOMY OHO OTHOCHUTCS.

HA3BAHUE BEILECTBA KJIACC (I'PVYIIIIA)
HEOPITAHNYECKHX
BEIIECTB

A) ruapokcug xpoma (V1) 1) kucnas conp

B) runpocynsdar kanbuus 2) ocHOBaHue

B) xz10part kanug 3) amdoTepHbIi THAPOKCHL

I} ruppokcun xpoma (I11) 4) xuciora
5) cpenHss conb

A b B r
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6. YcraHOBUTE COOTBETCTBHME MeEXJAy Ha3BaHHEM BELUECTBa M
K7TaccoM (rpymnmoi) HeopraHH4eCKUX COCAMHEHHH, K KOTOpoMy(-0ii)

OHO OTHOCHTCHA.

HA3BAHUE BEHIECTBA

A) rugpokapbonar cuHa (11)

b) cepHas kucnora
B) consinas kucnora
I") ruppokcua 6epunnus

KJIACC (I'PVYIIIIA)
HEOPITAHUYECKHMX
COEJJMHEHUA

1) 6eckuCIOPOAHBIE KUCIOTEI
2) menoun

3) ocuHOBHBIC conu

4) KMCIOpOACOIEPAKAUTUE
KUCIIOTBI

5) am¢oTepuble TUAPOKCU b
6) KuCJIbIE CONH

B r

7. YCTaHOBMTE COOTBETCTBME MEXAY HAa3BaHHMEM BELIECTBA U
KaccoM (TpyImroil) HEOpraHWYEeCKHX COCAMHEHUM, K KoTopomy(-oi)

OHO OTHOCHTCA.

HA3BAHUE BEHIECTBA

A) ruapokapOoHaT HaTpUs
b) runpokcun menu (1)

B) cynedat xpoma (III) kanus

KJIACC (I'PVIIIIA)
HEOPTAHUYECKUX
COEJMHEHUN

1) ocHoBaHus

2) cpeanue conu

3) KMCTIOTEL

I') cynbdar xpoma (1II) 4) ocHOBHBIE CONU
5) npoiiHble conu
6) KHClblE COJIH
A b B r




8. YcraHoBUTE COOTBETCTBHE MEXAYy Ha3BaHHAEM OPraHH4YCCKOro
BELIECTBA M KJIACCOM, K KOTOPOMY OHO NPUHAJIEKHT.

HA3BAHHE BELLIECTBA KITACC BELLIECTB

A) METHIIIPOMNAHO-2 1) apoMaTHyeCKui YIIICBOLOPOL,
b) Tonyon 2) MHOIOATOMHBIH CHHUPT
B) merundopmuar 3) cnoxxHbii 3¢up
I') rnuuepux 4) 0HOATOMHBIH COIUPT
5) npocToH 3dup
A b B r

9. YCTaHOBHTE COOTBETCTBHEC MCXKIY BELICCTBOM M Cro NpuHAI-
JICKHOCTBIO K ONpEIeICHHOMY KJIacCy OPraHM4eCKHX COCAMHEHHH,

HA3BAHUE BEHIECTBA KJIACC OPTAHUYECKHX
COEJIUHEHUU

A) neutaHon-2 1) yrneBogoponsl

b) nekax 2) CIUPTHI

B) 6yrtanans 3) aMuHBI

[') nponuu 4) anpieruasi
5) atupbl

A b B r

10. YcranoBuTe COOTBETCTBUE MEXKIY KNacCoOM OpraHH4eCcKux co-
eIVMHEeHHH K Ha3BaHHUEM BCUICCTBA, NPUHAICKAILECTO K 3TOMY Kj1accy.

KJIACC COEJUHEHMI - HABBAHME BEUHIECTBA
A) aaxcHbI 1) aucTunen
b) apenst 2) nponuneH
B) nuenst 3) usorpeH
I') amunbl 4) aHuNUH
5) HUTpOraULUEpUH
6) OcH30n
A b B I
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11. YcraHoBuTe COOTBETCTBHE MEXAY Ha3BaHUECM COCOUHECHHUA U €10
NPAUHAICI)KHOCTRIO K OIIPEACICHHOMY KITAacCy OPraHNuYeCKHX BELUECTB.

HA3BAHUE KJIIACC OPTAHHUYECKHUX

COEJJMHEHKA BEIIECTB

A) auleTon 1) rarorenonpoun3BoaHbIe

b) anunmun YIJIEBOAOPOJOB

B) stundopmuar 2) aMHHbI

') nuxnopmeran 3) xkap6onunnHeIe
COEMHEHMS
4) coupTH

5) cnoxubie 3¢ upsL
6) npocThle 3HHPb
A b B I

12. YcraHOBUTE COOTBETCTBUE MEXAY BEIECTBOM H KIACCOM, K
KOTOPOMY OHO [IPHHAJIEXHT.

HA3BAHUE BEIIIECTBA KJIACC COEJIMHEHUMA
A) aTanon 1) ankaust
b) ronyon 2) anKuHbI
B) Oyran 3) anpaeruasl
I') anunun 4) cnupThl
5) apenn
6) aMHHBI
A b B r
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13. YcraHOBUTE COOTBETCTBHE MEXAY HAa3BAHUEM COCJMHEHUS M
K1acCOM, K KOTOPOMY OHO IPUHAIJIEHKHT.

HA3BAHUE KIIACC COEJUHEHU A
COEIMHEHHA

A) Tonyon 1) compt

B) 2-metun-1-6yranon 2) npocroii a¢pup

B) mzonponumaragoar 3) xeToH

I') aueron 4) anpaerun

5) cnoxxubid 3¢up
6) apoMaTHYECKUIA
yIJ1€BO0PON

A b B I

14. YcraHoBUTE COOTBETCTBHE MeXAy (OpMyJoH BelecTBa M
KraccoM (rpyIIoi) HeopraHuyecKHUX COCIUHEHMEH, K KOTOPOMY 5TO
BEILIECTBO [IPHHAJIEIKHUT.

®OPMYJIA BEHIECTBA KJIACC (T'PVYIIITIA)
HEOPI'AHWMYECKHX
COEJVHEHUN

A) Ba(OH), 1) KMCTIOTHELH OKCHA

B) HCIO, 2) GeckucnopoaHas KUC/IOTa

B) NH,H,PO, 3) xucaas conb ‘

') Mn,0, 4) OCHOBHBI OKCHJ
5) kucnopoacoaepxalyas
KHCJIOTa
6) ocHOBaHue

A b B r
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15. YcraHOBHTE COOTBETCTBME MEXAY HA3BaHHMEM BELIECTBA U
KJ1accOM (rpymnnoil) HEOPraHU4ECKHX COSOMHEHHH, K KOTOPOMY 3TO

BCHICCTBO IPAHAQJICKNT.

HA3BAHMUE BEUIECTBA KJIACC (TPVYIIIIA)
HEOPITAHUYECKIX
COEJAVHEHUM

A) CsOH 1) ambotepHbIii OKCH

B) MnO 2) OCHOBHBIH OKCHA

B) Cr,0, 3) COJlb

) Ky[Fe(CN)] 4) menoys
5) amboTepHBIi IMAPOKCUL,

A b B r

16. YcTaHOBMTE COOTBETCTBHE MexIy (OpMyJoH BellecTBa H
Knaccom (TpyInmnoM) HeOpraHM4eCKUX COEOMHEHWH, K KOTOpoMy(-OH)

9T0 BELICCTBO IIPUHAJICHKMHT.

®OPMYVJIA BELLIECTBA KJIACC (I'PVYTIIIIA)
HEOPITAHMYECKUX
COEJIMHEHUA

A) CrO 1) xucnora

B) CrOs 2) OCHOBaHHC

B) H,BO; 3) OCHOBHbBIF OKCUL

IN) K4[Fe(CN)s] 4) amdoTepHbIil OKCUA
5) KUCMOTHBIH OKCHJL
6) conb

A b B )




17. YcraHoBuTe COOTBETCTBHE MexJy (QOpMYJOH BewecTBa U
KnaccoMm (rpynnoi) coeMHEHMH, K KOTOpOMY(-0it) OHO MPHUHAAJIEHKHMT.

SOPMVIJIA BEHIECTBA KITACC (T'PYIIIIA)
BELHECTB '

A) NaHS 1) cpennue conu

B) Mg(ClO,), 2) KHUCNOThI

B) Ca(OCl), 3) amdoTepHbIC THIPOKCHADI

I") AI(OH), 4) oKcuabl
5) ocHOBaHusA
6) KHCHbIE CONTU

A b B r

18. YcTanoBuTe cOOTBETCTBUE MEXAY QOPMYJI0i conu U rpynmoi

conieil, K KOTOpO#H OHAa OTHOCUTCS.

DOPMVYJIA COTH I'PYIIIIA COJIEH
A) CH;COONa 1) ocHOBHBIC
b) KCl - MgCl, - 6H,0 2) xucnasle
B) Ca(HCO,), 3) cpennue
[') (CuOH),CO;4 4) neoiiHbie
5) KOMIUIEKCHBIE
A b B T

19. Ycranosure cooTBeTCTBHE MEXAY GOPMYIOH COM M KIACCOM
(rpynmnoi) coneld, kK KOTOpoMy(-0ii) OHA OTHOCHTCS.

®OPMYIJIA COJIU KJIACC (T'PYIIITIA) COJIEH
A) Ca(OCI)Cl 1) ocHoBHBIE
B) NaH,PO, 2) kucnsle
B) Al{OH)SO, 3) cpeanne
I') Fe(SCN); 4) 1BOIHbBIE
5) cMelaHHbIe
A b B r




20. YcTraHOBHTE COOTBETCTBHE MEXAY CTPYKTYPHOH (GopMynoi
yrieBojopona 1 obiuer GpopMysnoi ero roMonoru4ecKoro pssa.

®OPMVIJIA YTJIEBOJJOPOJA OBLIAS POPMVYIIA

A) CH; — C(CH;), ~ CH; 1) CHy,
B) CH3 —-CH= C(CH3) - CH3 2) CnHzn_ 2
B) CH3—CEC-—CH2-—CH3 3) CnH2n+2
F) CHZ 4) Cn?HZn -8

H,C CH,

l |
HC CH,
A b B r

21. YcranoBuTe COOTBETCTBUE MEXAY CTPYKTYPHOH (opMynoi
yriaeBojopona u obieit GopMynoi €ro roMonorH4ECKOro psja.

OOPMVYJIA YTIJIEBOJJOPOJA OBILIAA ®OPMVYIIA
A) CH, = C(CH;) — CH = CH, 1) CoHan s 2
B) CH;——CEC—CHz—CHj; 2) C.Hz. .2
B) C¢Hs - CH; - CH, ~ CH; 3) CiHzn -6
") CH; — CH(CH,) — CH(CH;) — CH; 4) C,Hy,
A b B T

22, YcTaHOBHTE COOTBETCTBHE MexAy $HOpMylamH FHAPOKCHAOB

H XapaKTCpOM HX CBOMCTB.

GOPMYVIJIBI XAPAKTEP CBOMCTB

MapPOCU1I0B 'MAPOKCUIOB

A) KOH u AI(OH); 1) kucnora, OCHOBaHHE

B) H,SO, u Be(OH), 2) ocHoBaHHe, aM(GOTEPHBIA THAPOKCHIL

B) Cu(OH), u H,CrO,4 3) ocHOBaHue, KUCAOTa

I') HMnO, u Ba(OH), 4) am($OTepHbIH MMAPOKCU]I, KMCIIOTA
5) KMCnoTa, aMPOTEPHBIM THAPOKCHIL

A b B r

131



23. YcraHoBUTE COOTBETCTBHE MEXAY (OPMYNOd cOeauHeHus W
KraccoM (IpyInioil) HeOpraHW4eCKHX COCAMHCHUH, K KOTOpOMY(-0if)

OHO NPHHAAJICKHUT.

®OPMYIJIA KJIACC (I'PVYIIIIA)
COEJJMHEHMSA HEOPI' AHUYECKUX
COEJIUHEHUU
A) NH;NO; 1) cpeausst conb
B) (CuOH),CO, 2) KHUCNOTHBIA OKCUJ,
B) H,[SiF¢] 3) 6beckucnopoaHas Kucaora
') NO 4) 0CHOBHAd COMb
5) Heconeobpasyroumit okeua
6) KucnopoacoaAcpKallas KUcjaoTa
A b B r

24. YcraHOBHTE COOTBCTCTBMC MCKIY Ha3BaHHEM BELISCTBA M
KnaccoM (Ipynnoi) HeopraHWU4YeCKMX COCHHHCHHH, K KOTOpPOMY(-0ii)

OHO IIPUHAIJICKUT.

HA3BAHUME BEIIECTBA KIIACC (T'PVIIIIA)

COEIVMHEHUI

A) ruapokap6bounat ceunua (II) 1) 6eckucnoponHas kucnora

B) cepnas xucnora
B) consnas xucnora
I") runpokcuy Geprmnus

2) 11enoyb

3) ocHOBHAa COJIb

4) kucnopoacoaepxKalla
KHCJI0Ta

5) amporepHplit ruIpPOKCHA

6) kucnas conp

B T
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25. C o6pazoBaHHEM HUTPUTA METANIa U KUCIOPOZA Pa3NaraloTcs
npy HarpeBaHUK:

1) HTpaT HaTpus

2) HUTpAT AOMMHMS

3) uuTpar Kanus

4) HuTpaT PTYyTH

5) HuTpar nurus

6) HUTpAT UMHKa

Ortger:

26. JluxpomaT-MOHbI B KHMCIIOM Cpefie NErKO NEPEXOJsaT B UOHbLI
Cr’* non neicTueM

1) HoS

2) H,SO,

3) SO,

4) HsPO,

5) 0,

6) Nast3

Otser:

27. U consHas KUCOTa, ¥ TMAPOKCH] KajlbIig CHOCOOHbI pearu-
poBaTthb C

1) kapboHaTOM HaTpHUs

2) HUTPATOM HATPUA

3) ruapoxcuaoMm Sapus

4) okcuaom Gepunnus

5) amoMuHUEM

6) oxkcuaom skenesa (II)

Ortser:

28. U cepHas xucnora, v ruapokcun G6apus criocobHbI pearupo-
BaTh C

1) runpoxcunom kanus

2) rugpOKCUIOM aMOMHHHS

3) uuHKOM

4) ponoponom

5) OKCHIOM Marnus

6) CUNKKaTOM HaTpHs

Otser:
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29. C xakuMH W3 I[IEPEUMCIECHHBIX HH)KE BELIECTB B3auMopeicT-
BYeET pacTBop cynsdara meam (11)?

1) ruapoKcuA Kalus (p.p)

2) xene3o

3) HuTpar 6apui(.p)

4) oKCU antoMUHHA

5) oxkcun yraepoaa (IV)

6) XJ10pHA HATPUAgp)

Orger:

30. C xak¥MU M3 OEPEUUCICHHBIX HMXKE BCUIECTB HE BIAUMO/ICH-~
CTBYET coJsiHasg Kuciaora?

1) ruapoxcua HATPUA, 1)

2) Kucaopon

3) Maruui

4) XIOpH/1 HATPH S (p-p)

5) oKCHA KanbLus

6) nepMaHraHaT KaaHspucr.)

7) cepHas KUCNOTA .y

Otser:

31. Oxcuna azora (IV) pearupyer c:
1) ruapoxcuaoM HaTpus

2) pocopHoit KUCNOTOH

3) pacTBopoM HMTpaTa cepebpa

4) ponoit

5) okcuaoMm xpemHuus (IV)

6) OKCHIOM MarHus

Orger:

32. C ruapOKCHAOM HATpHs PEarupyeT:
1) xnopun nurus

2) cyasdart HaTpus

3) uurpar meau (1)

4) oxeun cephi (IV)

5) xnop

6) oxcua meau (II)

Otger:
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33. [Ins amioMHHHA IpPH ONpENENEHHBIX YCIOBHUAX BO3MOMKHO
B3auMoAeHCTBYE C:

1) HgCl,

2) CaO

3) CuSO,

4) HNOS(xouu.)

5) Nast4

6) Fe304

Otser:

34. Bo B3aumopgeiicTBYE C aHUIMHOM CNIOCOOHBL BCTYNATh:
1) xnopun Harpus

2) XMCNIOPOA

3) 6pom

4) asor

5) a3oTHag KuMcnoTa

6) ruzpoKCH] Kanus

Orser:

35. Cpean nepeqrcineHHbIX COSAMHEHH ¢ TMAPOKCUIOM HATpUs U
a30THOM KUCIOTOH cocoOHbl B3aUMOACHCTBOBATS:

1) uuknorekcax

2) 6enson

3) B-aMHHOTIPONHOHOBAA KHCIIOTA

4) aHWINH

5) rmMuuH

6) sTMnaT HaTpMs

7) benon

Otser:

36. C BOOHBIM paCTBOPOM FMIPOKCHA Kanks B3aMMOAEHCTBYIOT:
1) nponau

2) ronyoi

3) benunananux

4) anunuy

5) nponexn

6) 2-6pomnponan

7) ryTaMuHOBAs KUCIIOTA

Ortsert:
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37. Cpenu nepeuucieHHBIX COEAMHEHUH C THAPOKCHIOM Kajiug U
a30THOM KHCJIOTOH CIIOCOOHBI B3aUMOIEHCTBOBATh:

1) LHKIONEHTAH

2) Tonyon

3) aMHMHOYKCYCHas KUCJIOTa

4) MeTUIIaMUH '

5) ananun

6) METHNAT HATpPHA

7) GeH30iHasA KHCN0Ta

OtBeT:

38. Kaxue BeiuectBa criocobHbl 00eCLIBETUTh PacTBOp NepMaHra-
HaTa Kanusa’?

1) Genson

2) meTwibeH3on

3) aTaH

4) 6yten-1

5) nuBuHUA

6) 2-meTanbyran

Otser:

39. Ins 6eH301a XapaKTepHBI:

1) sz-FHGPHHIdSaHHH aTOMOB yriiepoja B MOJeKyne

2) Hanu4KE IECTH O-CBA3CH MEXAY aTOMaMH yIJlepoja
3) xopoias pacTBOPUMOCTH B BOJE

4) B3aMMOJEHCTBHE C BOACPOIOM

5) B3aUMOAEHCTBHE C 3TAHOJIOM

6) B3aumMoaeiicTBre ¢ 6pOMOBOAOPOAOM

Orgert:

40. OnevHOBas KHC/I0Ta MOKET PEarupoBath ¢
1) cynsthaToM Kanmeiius

2) 6poMHOiI1 BomOU

3) xuopuziom cepebpa

4) 6yranonom-2

5) pTyTBIO

6) ruaApOKCHAOM KasTus

Otser:
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41. TlpoaykTaMu THAPONH3a CNOXHEIX 3¢upoB cocraBa CsH,0;
MOTYT ObITh

1) neHTanans U METaHOI

2) nponaHoBasi KNCJIOTa M 3TaHOI

3) ataHon u 6yTaHane

4) 6yTaHOBas KHC/IOTa H METaHOM

5) sTaHOBAsA KHCNOTA M IIPOMAHOJ

6) ¢popmanbaerua M rieHTaHoI

OrtserT:

42. TlpogyKTaMu ruJposik3a cIoxHbiX 3¢upoB cocraBa CeH 0,
MOTyT OBITE

1) mponaHoBasi KUCIOTA K IPOIIAHOJ

2) sTaHaab H JUMETWIOBHIH 3¢up

3) OyTaH 1 MeTHIIaLIETaT

4) sTaHOBas KUCIOTA M OYTaHOJ

5) neHTaHOBasA KUCIOTA H METAHO

6) mponanaap ¥ 3TaHAUON

OtserT:

43. MeTuna3TiuiaMyuH B3aUMOICHCTBYET C
1) aTaHOM

2) 6poMOBOOPOAHOI KHCIOTOM

3) kucroponoM

4) rUAPOKCHIOM KalHs

5) npomanom

6) Bomo#

Orser:

44. JluMeTUIaMHH B3aUMOJEHCTBYET €
1) ruppokcuaoM Hapus

2) KUCIIOPOZIOM

3) a30THOH KHCJIOTOH

4) nponanom

5) YKCYCHO#1 KHCIIOTOH

6) Bomoi

Orser:
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45, IlponunaMuH B3aUMOJEHCTBYET C
1) Bopoit

2) MypaBbHHOMH KHCIOTOH

3) 6enzonoM

4) 6yTaHoM

5) xnopoBOLOPOAOM

6) xucnopoaoM

Orsert:

46. AHMNMH B3aUMOJCHCTBYET C
1) xucnopoaom

2) NpOHIMOHOBOM KHCNOTOH

3) xnopom

4) Toyonom

5) xn1opoBoaOpOAOM

6) meTaHOM

OrBer:

47. C xakMMH BeleCTBaMM CIIOCOOEH B3aMMOJCHCTBOBATL ala-
nH?

1) sTan

2) THAPOKCHI Kaus

3) xs0pu Kanus

4) cepHas Kucnora

5) auMeTunoBbIit 2hup

6) Tomyon

OtBeT:
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IL4. Xnmugeckas peakuus. Knacenpuxanua Xamuuecknx
peakuHid B HEOPrauuyeckoil H OPraHu4ecKOH XMMHH.
3aKoHOMEpPHOCTH XHMHYECKHX peaKuuii

Peaxuus noHHoro o6mena. I'mapoaus coeit
1. YcTaHOBUTE COOTBETCTBUE MEXAY UCXOAHBIMHU BElieCTBaMU U

KpaTKUM HOHHBIM YpaBHEHHUEM UX B3aUMOAEHCTBHS.

WCXOJHBIE BEU[ECTBA KPATKOE UOHHOE
YPABHEHUE

A) Cu(NO;), + KOH — 1) Ag" + CI" = AgCl

B) CaCl, + Na,CO5— 2) Ba® + SO =BaSO,

B) ZnCl, + AgNO;— 3) Cu** + 20H™ = Cu(OH),

I') BaCl, + H,SO4— 4) Ca®™ + CO2™ = CaCO,
5) Zn** + 2NO; = Zn(NOs),
6) H" + Cl" = HCl

A b B r

2. YCTaHOBUTE COOTBETCTBME MEX]Y COKPAaUICHHBIMH HOHHBIMM

YpaBHCHUAMH pealcum?l o0MeHa ¥ MCXOIHbLIMH BEILIECTBAMH.

COKPAILIEHHGIE UCXOJIHBIE BEIIIECTBA
WOHHBIE YPABHEHM S
A)H'+ OH =H,0 1) CaBr; u K;CO,
B) Ca®* + CO}™ = CaCO; 2) HyPO, u Ba(OH),
B) AP + 30H™ = AI(OH); 3) Al,(SO4); u KOH
I') Ba**+S0!™ = BaSO; 4) NaOH u H,S0,
5) Ba(OH), u Na,SO;
A B B r




3. YcTaHOBMTE COOTBETCTBHME MCXKAY HCXOAHBIMHM BELIECTBAMH,
BCTYMAKOIMMHU B peaklMu oOMgHa, M COKpallleHHbIMH HOHHBIMH ypaB-
HCHHSMH 3THX peakuui.

NCXOJHBIE BEHIECTBA COKPALIEHHBIE

VIOHHBIE YPABHEHU A
A) H,SO, u BaCl, 1) AP’' + 30H" = Al(OH);
B) Ba(OH), u K,CO; 2) Ba® + SO’ =BaS0,
B) AI(NOs); 1 KOH 3)Na' + Br'= NaBr
I') BaBr, u Na,SO, 4)Ba’" + CO}™ = BaCO;
5)K"+ NO; =KNO,
A B B r

4. YCcTaHOBUTE COOTBETCTBHC MEXJY pearupyiolMy BCLIeCTBA-
MH M COKPALLE€HHBIMH HOHHBIMH YPaBHEHHAMM pPcakLuii oOMeHa.

PEATMPVIOIIME COKPAIEHHBIE
BEIIECTBA WOHHBIE YPABHEHM A
A) Na;PO, u MgCl, 1) Ag” + Br = AgBr

B) AgNO; u NaBr 2)H"+ OH =H,0

B) Aly(SO,); 1 BaCl, 3) AP’ +3CI" = AIC],

I') H,SO, 1 NaOH 4) Ba’ + SO;™ = BaSO,

5)3Mg> + 2P0} = Mgy(PO,),
6) Na* + Cl = NaCl

7) Na* + NO; = NaNO,
A B B r
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5. Yc1anoBuTe COOTBETCTBHE MEXIY pEarvMpylolMMH BELLECTBA-
MM M IPOJYKTaMH X B3aUMOICHCTBHA.

PEAT'MPYIOUIVE BELLIECTBA [TPOIYKThI
B3AUMOJENCTBHA

A) CO, + H,0 » 1) CaCO;

B) CO, + CaO— 2) CaCO; + H,0

B) CO; + Ca(OH)u6y—> 3) Ca(HCO;),

T) COyyssy + Ca(OH),— 4) Ca(HCO3), + H,0
5) CO + H,
6) H,CO;4

A b B r

6. YcTaHOBHTE COOTBETCTBHE MEXY pearupyloLMMH BelllECTBa-
MH Y IPOAYKTaMH UX B3aUMOACHCTBU:

PEATUPYIOIUE BELIIECTBA ITPOJYKTHI
B3AVIMOJIEMCTBUS
A) Ca(OH), —— 1) CaO + H,
B) Ca(OH), + H,S— 2) CaO + H,0
B) Ca(OH), + SO,— 3) CaS + H,0
I') Ca(OH), + SO3— 4) CaSOs; + H;,
5) CaSO3 + HQO
6) CaSO, + H,0

A b B r
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7. YcraHoBHTE COOTBETCTBHE MEXY peardpyloUIMMH BELLECTBA-
MU H NPOAYKTaMH HX B3aUMOJAEHCTBUS.

PEATUPYIOUIUE BELLIECTBA TIPOIYKTbI
B3AUMOJIEMCTBUSA

A) ALO, + NaOH ——tom) 1) NaAlO,

B) Al,O; + NaOH + H,0—> 2) NaAlO, + H,0

B) Al,O, +Na,CO, —emm_, 3) NaAlO, + CO,

I') AL,O, + HCl— 4) Na[Al(OH),)
5) AlCl; + H,0
6) AIC; + H,0,

A 3 B r

8. YcraHoBuTe COOTBETCTBYE MEXAY PEarvpyrOLIMMH BELLECTBA-
MU U NIPOJAYKTAMM MX B3aUMOJCHCTBHA.

PEAT'MPYIOILME BEILIECTBA MPOAYKTHI
B3AMMOJENCTBIS

A) KOH + SO3 (36> 1) KHSO4

B) KOH + SO; (neoct.)™> 2) K,S0,

B) KOH + COz 36.)— 3) K2C03 71 HzO

F) KOH + CO, (nenoet.y ™ 4) K,S0, u H,0O
5) KHCO;
6) KHSO,

A b B r
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9. YcTaHOBHTE COOTBETCTBHE MEXIY PEardpyroLIMMH BElleCTBa-

MH U NPOAYKTaMH HX B3aUMOoieHCTBIL.

PEAT'MPYIOUIME BEHIECTBA [IPOAYKTDBI
B3AUMOJIENCTBHS

A) SO, + H,0» 1) CaSO; + H,

b) SO, + H,0—~ 2) CaSO; + H,O

B) SOZ + Ca(OH)2—> 3) CaS0O, + H,

I') SO; + Ca(OH),— 4) CaSO,4 + HO
5) H,S04
6) H,SO,

A b B g

10. YcTaHOBMTE COOTBETCTBHE MEXJAY PEAarHpyOLMMH BELLECT-

BaMH H NIPOAYKTaMHU HX B3aUMOAEHCTBUS.

PEATUPYIOIUE BELIIECTBA ITPOAYKTHI
B3AUMOJIEUCTBUA

A) Ba(OH)2 +CO;— 1) Ba(C104)2 + Hzo

B) Ba(OH); + P,0s—> 2) BaSO; + H,O

B) Ba(OH)z + SO;—>» 3) BaSO, + H,O

F) Ba(OH)z + C1207—-) 4) Ba;(PO4)2 + H,
5) Ba3(PO4)2 + Hzo
6) BaCO; + Hzo

A b B T

11. YcTaHOBHTE COOTBETCTBME MEKAY PEarMpyroliyMH BELIECT-

BaMH ¥ NPOAYKTaAMH UX B3aUMOJAEHCTBHUS.

PEATVPYIOHIWME BEHIECTBA NMPOAYKTBI
B3AVIMOJEHACTBUSA

A) Fe203 + SO3—) 1) FeSO,

B) F6203 + HzSO4'—') 2) Fe(NO;)3 + Hzo

B) Fe,0; + N,Os—> 3) Fey(SO4)s

F) F6203 + HNO3—) 4) Fez(SO4)3 +H20
5) FC(NO3)2 + H20
6) Fe(NOs3)

A b B I
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12. YcTaHOBUTE COOTBETCTBHME MEXIY PEarvpyroLlvMH BELUECT-
BaMH U MPOOYKTaAMH UX B3aI/IM0)Iei7ICTBK5L

PEATVIPYIOUIVE BEHIECTBA [IPOJIYKTBI
B3AVIMOJIEIICTBUS

A) NaOH + SiO,— 1) Na,SO; + H,

B) NaOH + Si— 2) Na,SO; + H,0

B) NaOH + SO;— 3) Na,SO4 + H,0

I') NaOH + SO,— 4) Na,SO, + H,
5) Nazsi03 + Hz
6) Na,Si0; + H,O

A B B r

13. YCTaHOBHMTE COOTBETCTBUEC MEXKIY MCXOIHBIMY BCLICCTBAMH U

[IPOAYKTAMU PEAKLIMM.

VUCXOMHBIE BELIECTBA [IPOIYKThI PEAKLIMIM
A) Fe +Cl,—> 1) FeCl,
B) Fe + HCl— 2) FeCl,
B) Cu+ HNO3 (xong) — 3) F€C12 + Hz
F) Cu+ HNO3 (pas6.) > 4) CU(NO3)2 + H2
5) Cu(NO3), + NO + H,0
6) CU(N03)2 + NOz + Hzo
A b B I

14. YcTaHOBHTE COOTBETCTBUE MEXIY UCXOAHBIMH BElCCTBAMU U

IPOAYKTaMH PEAKIIUM,

HNCXOIHBIE BEHIECTBA IMPOAYKTHI PEAKIIUU
A) NaOH + C02 (36> 1) NaOH + H,
B) NaOH(m.—,,) + COZ — 2) N82CO3 + Hzo
B) Na + H,O— 3) NaHCO;,
I') NaOH + HCl—> 4) NaCl + H,O
5) Na,0 + CO
A b B r
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15. YcraHoBMTE COOTBETCTBUE MEXIY PearHpyloLIMMU BelecT-
BaMH U MPOAYKTAMH MX B3aUMOJCHCTBHA.

PEATHPYIOHIUE BEI.I.IECTBA NMPOJYKTBI
B3AUMO/ENCTBUSA

A) P203 + Hzo'—) 1) H3P02

b) P,Os + H,0— 2) H;PO,

B) P,Os + MgO— 3) H;PO,

F) P205 + Mg(OH)z—) 4) Mg3(PO4)2
5) Mg;(PO,), + H,
6) Mg;(PO,), + H,0

A b B |}

16. YcranoBUTE COOTBETCTBUE MEXIY PEardpyrouUMMH BeLIECT-

BaMH K IIPOAYKTaAMH MX B3aHMOJCHCTBHUA.

PEATMPYIOLUME BELLIECTBA [IPOZIYKTBI
B3AVMO/IEACTBUSA

A) Mg(OH), + HNO,—> 1) MgSO, + H,

B) Mg(OH), + HNO;— 2) MgS0, + H,0

B) Mg(OH), + H,SO,~> 3) MgSO; + H,

') Mg(OH), + H,S0s—> 4) MgS0; + H,0
5) Mg(NO,), + H,O
6) Mg(NO;), + H,O

A B B r

17. YcTaHOBUTE COOTBETCTBHE MEMKAY HCXOOHBIMH BEIIECTBAMH U
NpOJYKTaMH OKUCIHTENBHO-BOCCTAHOBUTENHBIX PEAKLIUH,

HCXOJHELIE BEINECTBA INPOJAYKTEI PEAKIIUU
A) Fe + Cl— 1) FeSO, + H,
B) Fe + HCl—> 2) FCz(SO4)3 + H2
B) Fe + HZSO4(pa36aBn.) - 3) FeZ(SO4)3 +SOZ + HZO
I') Fe + HySOuom) —— 4) FeCl, + H,
5) FeCl; + H,
6) FeCl,
A b B r
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18. YcraHoBHMTE COOTBETCTBHE MEXJAY Ha3BaHHSIMM HCXOJHBIX
BELIECTB, BCTYNAIOUIMX B peaKLy oOMeHa, ¥ COKpPALEHHbIMY HOHHBI-

MK YPaBHEHHAMM 3THX PEAKLMH.
WUCXOJHBIE BEUIECTBA COKPAILIEHHBIE

HMOHHBbLIE YPABHEHHMS
A) xap6oHat kasnus 1) Cu®* + 20H™ = Cu(OH), -
M XJIOPH KanbLiud
B) HuTpar cepebpa 2) Ca*" + CO¥ =CaCo,
H XJIODH Kanblua
B) cynsdar meau 3)2Na’ + SOI™ = Na,SO,
H cylnbGua HATPUA
I') cynbthar Mean 4) Ag" + CI"= AgCl

M TMAPOKCHI HATpUs
5) Cu*" + 8* = CuS
6) Ca’" + 2NO; = Ca(NO;),
A b B I

19. YcraHoBuTE COOTBETCTBHC MEXIAY peareHTamMy H HOHHO-
MOJIEKYNAPHBIM YPaBHEHKEM PEaKLIMH.

PEATEHTbI MOHHO-MOJIEKY JIIPHOE
YPABHEHUE

A) NaOH + HNO;—> 1) CaCO; + 2H" = Ca™* + H,0 + CO,

B) Na,CO; + HCl— 2)CO¥ +H,0 = HCO; +OH~

B) Na,CO; + CO;+ H;0—~ 3)OH +H =H,0

I') CaCO; + HCl— 4)CO2™ +2H' =CO, +H,0
5)CO’" +CO, +H,0 = 2HCO;

A b B r
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20. YcranoBuTe COOTBETCTBHE MeXAy (OPMYNOi CONH K TUMOM

€€ ruapoJin3a.

OOPMYVYIJIA COJIU TUII TUAPOJIU3A
A) (CH;CO0),Ba 1) no xatnony
B) BeBr, 2) 110 aHHOHY
B) Al (SOs), 3) 1O KaTHOHY U AaHUOHY
I') Na;PO,
A

B I

21. YcTaHOBHTE COOTBETCTBME MEXKAY COCTaBOM COJIM H TUIIOM €€

THAPOAN3a.
COCTAB COJIn TUII TUAPOJIM3A
A) BeSO, 1) no xaTHoHy
B) KNO, 2) 0 aHMOHY
B) Pb(NO»), 3) 10 KaTHOHY ¥ AaHHOHY
I CuCl,
A

B I

22. YcTaHOBUTE COOTBETCTBME MEXAY (QOPMYNOH CONM U TUIIOM

€€ ruapojimsa.

®OPMVIIA COJIU TUIT TUAPOJIM3A.
A) FeCly 1) no karvony
b) BaS 2) 1o aHHOHY
B) KF 3) 00 KaTUOHY W aHUOHY
I') ZnSO,
A

B r




23. VcranoBHTE COOTBETCTBHE MEXAY COCTABOM COJIM M THUIIOM €€

THApONM3a.
COCTAB COJIN TUITI TUAPOJIA3ZA
A) (CH;C00),Ca 1) no KaTHOHY
b) K,CO, 2) o aHUOHY
B) Be(NO»), 3) N0 KATUOHY H AHUOHY
I} NH,Br
A B r

24. YcTaHOBUTE COOTBETCTBUE MEKIY COCTABOM COJIM U TUIIOM €€

FHAPONH3A.
COCTAB COJI1 TUIT TNJIPOJIM3A
A) CrCl, 1) no karuony
B) Cu(NO;), 2) 0o aHWOHY
B) K3P0O, 3) [0 KAaTHOHY H AHHOHY
[') Na,S
A B I

25. YCTaHOBUTE COOTBETCTBHE MEXIY COCTABOM COJIM U TUIIOM €€

THAPOIM3a.
COCTAB COJI1 TUIT TUAPOJIM3A
A) CH;COOK 1) no karuony
b) AI(NO;), 2) 0 aHHOHY
B) Li,S 3) No KATHOHY M AHHOHY
') HgCl,
A

B r




26. YcTaHOBUTE COOTBETCTBME MEXy Ha3BaHHUEM BELLECTBA W
CPCAOH €ro BOAHOI'O pacTBOpa.

HA3BAHUE BEIECTBA CPEJIA PACTBOPA
A) cynbdaT LMHKa 1) kucnoTHas
B) Hutpat pyOunus 2) HelfTpanpHas
B) ¢ropun xanus 3) wenounas
I') ruapodocdar Hatpus
A b B r

27. YcraHOBUTE COOTBETCTBUE MEXIY GOPMYNOH CONU M CPEeaoH
€e BOAHOT'0 PacTBopa.

®OPMVIJIA COJIN CPEJIA PACTBOPA
A) HCOOK 1) veitTpanbHas
b) KMnO, 2) wenoyHas
B) MnCl, 3) kucnotHas
F) NHQS()}
A b B r

28. YcraHOBHMTE COOTBETCTBHE MEXAY Ha3BaHMEM BCIICCTBA H
MIPpOAYKTAMH €ro rTMApOau3a.

HA3BAHUE BEHIECTBA [MPOAYKTBI TNJIPOJIM3A
A) alleraT aMMOHHS 1) H;PO; u HI
B) xnop 2) HClu HCIO
B) tpucreapun 3) CH3COOH u NH; - H,0O
I') nopua pocdopa (11I) 4) C;Hs(OH), u C7H3;COOH
5) H3P04 u HI
A b B r
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29. YcTaHOBHTE COOTBETCTBUE MEXJY HAa3BaHUEM CONY U ypaBHe-
HMEM ec PUAPOIIM3A 110 [IEPBOI CTYNEHH.

HA3BAHHE COJIH YPABHEHHUE I'lJIPOJIM3A
A) docdar 1) PO} +H,0c——=HPO. +OH"
HaTpus
B) ruapodochar 2) HPO!” + H,0==H,PO, +OH"
HaTpus
B) cynbpun 3) HPO; +H,0¢F=—H,SO, + OH"
HaTpHs
I') ruapocynbou 4) S* + H,0 —= HS +OH"
HaTpus
5) HS™ + H,0 &—= H,S™ + OH"
A b B I

30. YcraHoBHTEC COOTBETCTBHE MEXAY GOPMYJIOH COIM U THIIOM
HAPOJIM3a 3TOH COJIM B BOZHOM pPacTBOPE.

®OPMVYIJIA COJIU TUII TUAPOJIU3A
A) C;HsCOONH, 1) ruaponu3yercs 1o KaTvony
B) AIC]; 2) ruJpoaH3yercs 1o aHHOHY
B) K,SO, 3) ruApONKM3YETCs N0 KaTHOHY M aHHOHY
') Na,PO, 4) He TUMPONH3YyeTCs
A b B r

31. YcraHOBHTE COOTBETCTBHE MCXKY Ha3BaHHEM CONM M peaKly-

cii cpenibl B €€ BOHOM pacTBOpeE.

HA3BAHUE COJIH
A) Hutpar Gapus

b) xnopun xenesa (111)

B) cynabdar ammonus
') auerar kanus

PEAKIIMA CPEJbI

1) kucnas

2) HelTpanbHas

3) wenoynas

A
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32. YcraHOBHTE COOTBETCTBHE MEXIY HAa3BAHMEM COMNM M PEaKlu-
€1 cpeibl €€ BOJHOIO pacTBopa.

HA3BAHUE COJIU PEAKIYA CPE/IBI
A) HUTpAT Kallus 1) kucnas
B) cynbdar xenesa (111) 2) HeitTpanbHad

B) kapbonaTt xanus
I') x10puz aNIOMHBHASL
A b B r

3) menouHas

33. YcraHoBUTE COOTBETCTBHE MEXKAY Ha3BaHUEM COJIM M peaKiiu-
e cpeasl ee BOAHOIO pacTBopa.

HA3BAHUE COJIM PEAKIIVS CPELDbI
A) HuTpaT Kanus 1) kucnas
b) cynbdut Hatpus 2) HeliTpanbHas
B) cunuxat Hatpus 3) wienoyHas
T') cynbdar meau (II)
A b B I

34. YcTaHOBUTE COOTBETCTBHE MEKAY HAa3BaHUEM COJIM M YpaBHE-
HMEM €€ MYIPOJU3a N0 EPBOH CTYNEHH.

HA3BAHUE COJIH YPABHEHUE I'MJIPOJIN3A
A) cynbdut Hatpus 1) SO +H,0e—=HSO; +OH"
B) rugpocynbdur vatpus 2) CO;™ +H,0e—==HCO; +OH"

B) cynbdun Hatpus 3) HSO; +H,0=—=H,S0, +OH"
I') xapbonat Hatpust 4) HCO; +H,0&——=H,CO, +OH"
5)S* +H,0 —= HS +H"
A b B r

151




35. YcraHOBUTE COOTBETCTBUE MEXKAY COCTaBOM COJIM M THUIIOM €€

FUAPOIN3A.
COCTAB COJIM TUII T'MAPOJIU3A
A) Li,CO4 1) mo XaTHOHY
B) CH;COONa 2) 10 aHHOHY
B) Mn(NO), 3) nO KaTHOHY U AHUOHY
') BeCl,
A B r

36. YcraHoBuTE COOTBETCTBUE MEXAY GOPMYNOH COMH M THIOM

€€ Irujipoiausa.

OOPMVYIJIA COJIA TUII TUAPOJIU3A
A) CrCls 1) mo katuony
b) BaS 2) O aHUOHY
B) CuSO, 3) no KaTUOHY ¥ aHHUOHY
) KoS
A B r

37. YCTaHOBHTE COOTBETCTBHE MEXKIY Ha3BaHHEM BELICCTBA M
NPOAYKTaMHM €r0 rHApOaH3a B BOOHOM pacTBOpE.

HA3BAHUE BEUIECTBA MPOAYKTbI T'UIPOJIN3A
A) T'pl/IOfle]dH 1) C|7H33COOH H C}HS(OH):;
b) nurpua Maraus 2) Cu(OH)Cl u HCI
B) xnopua meau 3) NH; u Mg(OH),
I') TpHHATPAT LIEAAIONO3EI 4) (C¢H¢Os), u HNO;
5) Mg(NO;), n NH,
6) Cu(OH), u HCI
A B r
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OKMCIHTEJILHO-BOCCTAHOBHTCIbHLIE Peakiud. OJIEKTPOJIH3

PacIyiaBOB H PACTBOPOB COJICH

38. YcraHOBUTE COOTBETCTBHE MEKIY CXEMOH OKHC/IHTEIbHO-
BOCCTaHOBHTEJIbHOH pEaklMi U BELIECTBOM-BOCCTAHOBHTENIEM B KaX-

IOH U3 HUX.

CXEMA OKHMCIIUTEJIBHO-

BOCCTAHOBUTEJILHOMN

PEAKLIUU

A) NH3 + 02 =NO + HzO

B) HyS + O, = SO, + H,0

B) N02 + Oz + Hzo = HN03

I') HNOj3omyy + Cu = Cu(NO;), + NO, + H,0

BEILIECTBO
BOCCTAHOBUTEJIb

1) NH;
2) 0,
3) H,S
4)NO,
5) Cu

A

b

B

r

39. VcraHOBHTE COOTBEICTBHE MEXIY YPABHEHHEM peEakldd M
BELLIECTBOM-OKHCIIMTENIEM, YIaCTBYIOIMM B NAHHOH PEaKLIUH.

VPABHEHME PEAKIIAN OKUCJIUTENb
A) 2NO +2H, = N, + 2H,0 1) H,
E) 2NH, + 2Na = 2NaNH, + H, 2) NO
B) H, + 2Na = 2NaH )N,
I') 2NH; + 3NO = 4N, + 3H,0 4) NH,;
A B B T

40. YcraHOBUTE COOTBETCTIBHE MEXAY PEarcHTaMH M CXEMOi IIpe-

BpALLIEHHA XKene3a.
PEAT'EHTBI

A) xeJe30 i consHasd KUCnoTa

b) xene3o u xjop

B) oxcup xenesa (1I) u okenpg yrnepona (1I)
I') rugpoxcup sxenesa (11), Boga 1 xucnopon

CXEMA
[IPEBPAIIIEHMS
1) Fe® — Fe™

2) Fe'? — Fe’

3) Fe*? - Fe"

4) Fe’ — Fe™

A

b

B

I
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41. YcraHOoBHTE COOTBETCTBME MEXIy Ha3BaHHEM BELIECTBA H
3AEKTPOJIUTHYECKUM CIIOCOOOM €r0 MoAydYEHHs.

HA3BAHHUE

BELLIECTBA

A) kucnopon

CIIOCOB INTOJIYYEHHA

1) anextponu3 BogHoro pacteopa NaClOs

B) xnop 2) snexrponu3 pacnnasa Nal
B) Bonopon 3) anexTponu3s BogHoro pacteopa HgBr,
') 6pom 4) anextponus pacnnasa KF
5) anextponu3 BoaHoro pactsopa CuCl,
6) anextpoaus pacmasa ALO;
A b B I

42. YCTaHOBHTE COOTBETCTBHE MEXIY (HOPMyYJOH BELLECTBA M HpO-
JYKTaMM 3JIEKTPOJIM34 €r0 BOAHOIO PACTBOPA Ha MHEPTHBIX IEKTPOAAX.

OOPMVYIIA IIPOAYKThI 3JIEKTPOJIM3A

BEUIECTBA

A) CuF, 1) MeTann u ranoreH

B) Cu(NOs), 2) r’HAPOKCHA METal1a, BOAOPOA U raJloreH

B) CuBr, 3) MeTann, KucjioTa U KUCIOpoa

') CuSO, 4) MeTana 1 KHCI0poj,
5) TUAPOKCHI METaNNa, KUCIOPO M ranoreH
6) BOJIOPOJ ¥ KHCTIOPOA

A b B I

43. YcraHoBUTE COOTBETCTBHE MEXIy (GopMysol BemiecTBa H
NPOAYKTaMH JIEKTPOJIH3a €0 BOJHOIO PacTBOPA HAa MHEPTHBIX JJIEK-

Tpoaax.
DOOPMYVIJIA BEUHIECTBA IMPOAYKTbI DJIEKTPOJIM3A
A) Ca(ClO,), 1) Na, S
B) NaZS 2) 02, Hz
B) Nal 3) NaOH, L, H,
I) HI 4) NaOH, Ha, S
5) Na, I
6) Hp, I
A b B I
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44. VcraHOBHTE COOTBETCTBHE Mexny (opMynoHl BeuwecTBa u

NPOAYKTAMH JIEKTPOJIN3a €r0 pacIliaBa.

®OPMVIJIA BEIIECTBA [MPOAYKTBI DJIEKTPOJIM3A
A) NaOH 1) Na, O,
B) NaH 2) Na, O, H,
B) NaCl 3) Na, H,
I') Na,SO4 4) Na, Oy, H;,0
5) Na, Cl,
6) Na, SO3, 02
A b B r

45. Hcnone3ys MeTon 3JE€KTPOHHOro Hanasca,
HHE PeaKLu:

L +K;S0,+ ... - K;SO4 + ... + H,O.

Onpencnure OKMCAUTENL H BOCCTaHOBUTENb.

46. lcnonb3ys MeTo 2TIEKTPOHHOro Hanaxca,
HHE peaKLuu:

P+HNO;+... > NO+ ...

Onpenenure OKUCNNUTEND X BOCCTAHOBHUTEIb.

47. Vicnonb3ys MeTo/ 3JIeKTPOHHOro anaHca,
HHE peaKLMH:

tO
P+KClOy ———...+...
Onpenenyre OKUCIUTENb H BOCCTRHOBHUTENb.

48. lcnonp3ysa MeTOA 3JIEKTPOHHOro OanaHca,
HHE PeaKLuu:

P+ HNO3(KQM.) —> N02 + ...+

Onpeznenure OKUCIUTEND H BOCCTAHOBUTEb.

49. Mcnonp3ys MeTOA, 3JIEKTPOHHOr0 Ganaxca,
HME PeaKLuu:

PH3 + HNO}(KO“H.) —> N02 + ..+

Omnpenenure OKUCIHUTENb U BOCCTAHOBUTEIID.

155

COCTaBbTC ypaBHC-

COCTaBbTC YpaBHC~

COCTaBbTC ypaBHE-

COCTAaBbTE ypaBHEC-

COCTaBbTEC ypaBHE-



50. Ucnonb3yst MeTOA S/1EKTPOHHOro banaHca,
HHUE PeaKLMH:

PH; + HCIO; - HCl + ...

Ornpeaenure OKUCIUTEND X BOCCTAHOBUTCID.

51. Mcnonb3ys METOJR NEeKTpOHHOro Gananca,
HHE PEAKLIMA,

PH3 + HMI’]O4—) Mn02+ A N

Oupeaenure OKUCAMTENb ¥ BOCCTAHOBUTC]Ib.

52. Ucnone3ys MCTOJ 7IEKTPOHHOTO OasnaHca,
HHUE PEAKLIUHU:

NO+KCIO +.., > KNO; + KCl +...

Onpenenure OKUCINTENb 1 BOCCTAHOBUTEIb.

53. Ucnonb3ysa Meron snekrpoHHoro banaHca,
HHE peaKLUu:

KNO,+...+H,SO, > L+NO+ ...+ ...

Onpenenure OKUCIUTEND U BOCCTAHOBUTEND.

54. Ucnonw3ys meron snexrpoHHoro bamaHca,
HHE peaKUMHU:

PH3+AgN03 + ... —)Ag‘l' ... t HNO;

OnpenenuTe OKUCIHUTEIb U BOCCTAHOBUTENb.

55. Mcnonb3ys mMeToa 3MEeKTPOHHOro OanaHca,
HYE pPCaKLMHU:

COCTaBbLTE ypaBHE-

COCTaBbTE ypaBHE-

COCTaBbTC ypaBHe-

COCTaBbTC ypaBHe-

COCTaBbTC YpaBHe-

COCTaBbTC YpaBHE-

KMHO4+H28+H2804—)MHSO4+ S+...+...

Onpenenme OKHCIUTENb U BOCCTAHOBHUTC/Ib.

56. Hcnonb3ys MeTox 37eKTPOHHOro Oajlanca,
HHE pCaKLuu:

COCTAaBLTC ypaBHC-

KMnO, + KBr + H,.SO; > MnSO4 +Br, + ... + ...

Onpe,uenme OKHCIIUTC/Ib U BOCCTAHOBHUTE/Ib.
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57. Ucnons3ys meron 3nekrpoHHoro 6anaHca,
HHE PCAKLIH:

H,S + HMnO; — S + MnO, + ...

Ornpenenure OKACIUTEL B BOCCTAHOBUTETIH.

58. Hcnone3ys meron anekrpoHHoro 6anauca,
HKC PEaKLIHH:

H,S + HCIO; - S+ HCl + ...

OmnpenennTe OKUCAUTEND U BOCCTAHOBUTCIID.

59. Ucnone3ys MeTox 3MeKTpoHHOro banasca,
HUE PEaKLIUH:

NO + HCIO4 + ... - HNO; + HCI

Ornpenenure OKHCINUTEIb U BOCCTAHOBUTEID.

60. Vcrione3ys MeTon 3JCKTPOHHOrO OanaHca,
HHUE peakivu;

Na,SO;+Cly+ ... = Na,SO4 + ...

OrmpenennTe OKUCIUTENb K BOCCTAHOBUTENbD.

61. Mcnone3sya meron ssiexrponsoro banauca,
HUE PEAKIIMH:

KMI'104 +MHSO4+ Hzo —-> Ml’lOz + ...+,

Omnpezenure OKMCIUTEND H BOCCTAHOBUTENb.

62. Mcnone3ysa MeToA 2JIeKTpOHHOro Oananca,
HHE peaKlIMu:

KNO, + ... + H,0 - MnO, + ... + KOH

OnpenenuTe OKUCIUTEND H BOCCTAHOBUTED.

63. Micnonb3ys meron anekTpoHHOro GanaHca,
HUE peaKLuu:

Cr0; + ... + KOH — KNO, + K,CrO4 + ...

OnpenenuTe OKUCIUTENb 1 BOCCTAHOBUTETb.
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Peaknuun, NOATBEPKAAIONIME CBHA3bL HCOPraHMYECKHX H
OpraHM4yeCcKux COcAMHEeHnH

64. JlaHbl BOAHBIC PAcCTBOPBL: IEKCArvJpPOKCOAIOMMHATA KalMs
K;[AI(OH)g], xmopuia anoMuHus, CEPOBOJOPOAA H THAPOKCHAA PyOu-
Jil%5: 8

Hanuiuyre ypaBHGHHSI YETHIPEX BO3MOXKHBIX DEaKUMH MEexiy
OTUMHU BEUICCTBAMM.

65. Jlansl BoaHBIC PacTBOPHL: Cynh(QHIA HATPHA, CEPOBOAOPOAA,
XJIOpKJa aJIIOMHHMS U XJIOpa.

Hanuimure ypaBHeHMsI 4€ThIpEX BO3MOXKHBIX DEaKLMM MeExay
3THMHU BCLUECTBAMH.

66. Jlanbl BeliccTBa: alIOMUHMMA, BOAA, a30THAA KHCNOTA(pas6. p-p)s
THAPOKCHA HATPH S xonn, p-p)-

HanuiunTe ypaBHEHHs 4ETBIpEX BO3MOXHBIX DEakuui Mexay
3TUMH BEUIECTBAMH.

67. lann! yethipe BewiectBa: okcuf cepbl (VI), Boga, KOHUEHTpH-
POBaHHAA CEpPHas KUCJIOTa M MOAHA KA.

Hanuiure ypaBHEHHs 4eThIpeX BO3MOXKHBIX PEaKUM MEXKIY 3TH-
MH BEILECTBaMHu.

68. Jlannl BewiecTBa: yrnepo, BONOPOA, CEPHAs KUCIOT (kopy )y AH-
XpoMar KaJlus.

Hanupiuute ypaBHEHHS 4eThIpEX BO3MOXHBIX peakuuid mexny
3TUMM BELIECTBAMHU.

69. JlaHb! BelecTBA: AUXPOMAT Kanus, CepHasd KMCIO0TAony,), PTO-
PHA HATpHA, THIPOKCHI pyOHaUa.

Hammiuure ypaBHEHHs 4eTbIpeX BO3MOXKHBIX pEaKLHMH Mexay
3THMH BELIECTBAMH.

70. Jansl BemectBa: okcun cepsl (1V), kucnopon, xJiopHas Boaa,
PacTBOp rHAPOKCHAA KATMA(ropsavii)-

Hanummre ypaBHEHMs1 4eThIpeX BO3MOXKHBIX peakuui Mexay
3THMHU BEILECTBAMH.
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71. Manwl BewecrBa: cynbbua meau (1), kucnopoa, xmop, azoT-
Hast KHCTIOTA(ony,), CEPHAS KUCTOTA(ony ).

Hanumure ypapHeHMs HYETBIPEX BO3MOXHBIX peakLuil Mexay
9THMH BEILECTBAMH.

72. [launt BewecrBa: xjuopun Meau (1), kucnopon, cepnast xucio-
Ta(komy) H HOJOBOJAOPOAHASA KUCIIOTA.

Hanmumure ypaBHEHUS 4YETbIpEX BO3MOMKHBIX peakiuuil Mexay
STUMHM BEILECCTBAMH.

73. Jlanbl BewlecTBa: cyiab¢ar mapranna (II), mepmanraHat Ha-
TpHS, THIPOKCUI HaTpus K okcul docdopa (V).

Hanumuute ypaBHeHMs YeThIpEX BO3MOXHBIX peakuMil Mexay
STHUMH BelLECTBAMH.

74. Jlaubl BOAHBIC PaCTBOPBL: CyabPHAa HATPHS, HUTPATA AJIOMH-
HUS, [IEPMAHTraHaTa Kanus U CONSHAA KHCAO0TAxony)-

Hanuiunre ypaBHEHMA 4€ThIpEX BO3MOXKHBBIX peakuil MeXy 3TH-
MU BELIECTBAMH.

75. Hanuiuute ypaBHeHUs peakiuii, ¢ NOMOLIbIO KOTOPbIX MOXHO
OCYLIECTBUTD [IPEBPAILICHHA:

KOH t° 2 _
C2H4Br2 (cnupr)’ >X1 H,0, Hg + . x KMnO,, H,80, N

Cl
— CH,COOH—2221 X, > H

3 NCH,COOH.

2 2
76. Hanuiuute ypaBHEHHs PEaKLUH, C IOMOLLBIO KOTOPBIX MOXHO
OCYLIECTBUTH CleYIOHIMEe NpeBPaLCHUS:

C,H, - C,H,NO, — C,H NH +HCL |«

KOH .
5 oHsNH, >X

2 2Ny

6 1

77. Hanunre ypaBHeHHs peakuy, ¢ IOMOLIBIO KOTOPbIX MOXHO
OCYLIECTBUTb CIEAYIOLIHUE IIPEBPALICHHUA!

u36. KOH(cmupr.), t°
C2H4 - C2H4Cl2 'Xl
CH,Cl, AICI KMnO,, H,SO,, t°
3 35X, it Sl e’ >CH COOH.

1°,C
aKT >X2 -
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78. Hanuuuurte ypaBHeHUs peaklyii, ¢ NOMOILbLIO KOTOPhIX MOXHO
OCYILECTBUTE CNEAYIOLIHUE IPCBPAICHHS:

©°, CH,COOH OH, 1), t

K
CZH 4= Xl > 3TUIAIIETAT — CH3COOK

- X2 — C02.

79. Hanuiuute ypaBHEHUS peakUyii, C IOMOLIBIO KOTOPbIX MOXHO

OcyIlIGCTBHTb CHC,HYIOI_L[PIC npeBpameHuﬂ:
Br.. hv KOH 10
_ _ 29 . (criupT)
CH3 CH2 CH(CH3 )2 7X1

HBr )Xl Na » X

?

. HBr |

3 = CO,
80. Hanumure ypaBHEHUS pEakuLMH, C IOMOWBIO KOTOPBIX MOXHO

OCYHISCTBHTE CICAYIOLIKE [IPCBPALLICHHA:
H,0 KMnO,, H,0

AI4C3 >X1 t ;Xz —> 3TaHaNb
——>X3 KOH| 1p,,t X

81. Hanuiuute ypaBHeHUs peakuui, C MOMOLLBIO KOTOPHIX MOXKHO
OCYIIECTBUTH CIEIYIOLIME IPEBPALLCHHS:
CH3C1, AlCl3

MeTaH — 3THH — 6eH301

3OH, Ht
— X

)

> X1 ~> OeH30iiHag KUCI0Ta —>

CH

82. Hanumure ypaBHeHUs peakiuii, ¢ NOMOLLBIO KOTOPBIX MOXHO
OCYLUECTBUTE NPEBPALLICHUSI:

Na2C03 .
Xl ———=——= > alEeTaT HaTPUA —> TaH —> X2 — 3TaHoJ — OUITHIOBLIH 3up

83. HanuuuTe ypaBHEeBHs peaklMid, C MOMOIIBIO KOTOPHIX MOXHO
OCYIIECTBHTh CIEAYIOLIUE NIPEBPALLCHHS:
NO,
H,,t AgNO
ILHKJIOI‘CKceH-—-t—’—,fBE'—)XI - @ 2 X, HCl , x £ >X

3 T4

KarT.
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84. HanuniuTe ypaBHEHHS peaKLHi, C MOMOILBIO KOTOPLIX MOXHO
OCYLUECTBHUTH CHCAYIOUIHC IIPEBPAITICHHNS!

Cl,, hv NaOH, H,,O
WIEKTPOIH3 2 N AN
CH3COOH - X1 ’C2H6 > X2 >
H,SO , <140 °C
X3 27~ 4(xonHu.) >X4

85. Hanuumte ypaBHEHHS peaKLiMi, C NOMOLUBIO KOTOPHIX MOXXHO
OCYLIECTBUTh CJIEAYIOLIME MPEBPALLICHUS:
Ag,O(NH, _ )
Ca 1 >X1 Z >X2 3 > 3TaHANb 2 3pp >X3

NaOH |
IX4

86. 3anuiunTe ypaBHEHHs peaklMd, OTBEYAlOLUMX CICAYHOLICH

LICITOYKE HpCBpaLLlCHPIFI BCILECTB!:

H t>140°C

2504(K0H11.)’

LIEJL1I0JI03a —> IJIF0KO03a —> 3TaHOJ > X|—

—3THH — OEH301IL.

87. [IpuBeauTe ypaBHCHUS pEaKLUUil, C IOMOLIBI0 KOTOPBIX MOX-

HO OCYLUCCTBUTL CICAYIOLUME NIPCBPALICHUA !
NzOH, H,0, t
CO — CH,OH — CH,COOCH,4 »X; = CH, 5 H,C=0

88. Hanumute ypaBHEHHs peakUui, C MOMOLLBIO KOTOPbIX MOXKHO

OCyLLleCTBPITL Cllieayrouime NpeBpallCHus1:
i i H,O0, Ht
CO+ H2 Lpirar Xl — 6pommeran — 3TaH LNi X2 2 >

89. Hannurrte ypaBHeHHs peakLMH, C IOMOLIBK KOTOPBIX B Ja-
6opaToOpuK MOXHO OCYILICCTBUTh MPEBPALICHHUA:
XJIOPITaH — 3TaHOA — X; — ITAHOBAs KUCA0TA —> X; —> MCTaH

90. HanuinTe ypaBHEHHS peakiiyii, C MIOMOILBIO KOTOPHIX MOXHO

OCYLUECTBUTh MIPEBPALLCHHUSA:
rimoko3a — X; — X, — auetuned — X; — NOJIUBUHHIXIOPHA,
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91. HanuiuxTe Ha3BaHHUA BEILECTB I1I0 CHCTEMATHYECKOH HOMEHK-
narype, 0603Ha4EHHbIX JNATHHCKUMHU OykBaMu X, Y u Z B Lienu npe-
BDALLCHHIA:

— O
Meran—ﬂ)XI —> alleTaNbAETHI —> X2 -

JICKTPOJIN3
—> ayerar Harpux-————m—> X

3

92. HarmiuuTe ypaBHEHMs peakiuii, ¢ IOMOIBIO KOTOPBIX MOXHO
OCYLLECTBHUTD CIECAYIOLINE IPEBPALICHHS:

Ag,O(NH,+H,0 Cl,, hy NaOH
CH3 —CH2 ~CHO 8, O(NH; +H,0) >X1 2 % (crmupt.)
7
CH,OH, Ht
-y X3 3 CH2 =CH - C\ nonumepusaums

O - CH;

93. Hanuiuute ypaBHEHHS PEaKLMi, C MOMOLLbLIO KOTOPbIX MOXHO
OCYLUIECTBHTD CIEAYIOLIKUC NPEBPALLECHHUA:

Cazer 600 °C Br, hv & KOH )
aKT: 2 > pT. >
C2H2 ————-)Xl - C6H5C2H5 X2
KMnO,,, H,0,0..+20 °C

94. TlpriBeanuTe ypaBHEHUs PEaKLIUii, C NOMOIIBI KOTOPHIX MOX-
HO OCYLUECTBUTD CIECAYIOLIHUE ITPEBPALLEHHU:

H,SO, (pa36.)
6pommeTaH—-—M> X, — MeTWIaT HaTpus 4

>X2——>

H,SO, (xon1.), t°
229%( L) ﬁ‘X3——>C02

95. HanuinuTte ypaBHEHMS PEAKiMid, ¢ IOMOIIBIO KOTOPbIX MOXHO
OCYILECTBUTH CACAYIOLIME IPCBPALLEHHUS:
C6H6 C2H5Cl, AlC13, t KMnO4, HZSO4, t° s X HZSO4, t ,

— 3TUI6eH30aT —> CO2 w-to—->CO.

3
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96. HanuuiuTe ypaBHEHHs peaKLHi, C NOMOLLBIO KOTOPHIX MOXHO
OCYLLECTBUTD MPEBPaLICHUS:
x, —PEAC |y cH, € HCOOH - € H.COOCH, -
1 Y653 65 65

3
H.SO 3; t<140°
— CH,OH—2 4 {KoniL) X

2

97. 3anuikTe ypaBHEHUA XUMHYECKHX peaKLuil, C IOMOLIbIO KO-
TOPBIX MOXXHO OCYIIECTBUTD CIIEyIOLIME IPEBPALICHUA:

Na HCl |, KOH |
X,—2>C,H, - C,HNO, — C,H¢NH, >X, LN

3

98. HanumuTte ypaBHEHHs peaklMii, C TOMOIILIO KOTOPHIX MOXHO
OCYLIECTBHTD MIPCBPAILEHHA:
HNO

cl
HCOOH——2-C0, - C(HsOH - C6H50Na——H—Cl—)XI — 3 x,

99. Hanumwute ypaBHEHHs peakUHi, ¢ [IOMOILBIO KOTOPbIX MOXHO
OCYIUIECTBHTH CICAYIONIME NPEBPAILECHNA:
NaO
CH3COOK - CH3COOH — 3TWIALETAT —> aLeTaT Harpux——a—H’—t>

— X —> 3THUH.

100. HanuimuTe ypaBHEHUS peakLmii, ¢ TOMOLIBI0 KOTOPBIX MOX-
HO OCYLUECTBHUTE CIICAYIOIINE IPEBPAILCHUS:

KMnO 4> Ht Clz, P NH3
> X1 - X2 > X

CaC2 — THH —» JTaHajlb 3

101. IIpuBeaure ypaBHEHHMA peaklivii, ¢ MOMOUIBIO KOTOPBIX MOX-
HO OCYILLECTBUTh CIEAYIOLUE [IPEBPALLECHU:

CH3C1 KMnO4, HZSO4 stO ,t
C 6H6 > X1 — OexsoiiHas kucnora—=—+—>

NaOH . H,80,,t
— C,HgCOOCH, >X,) »X
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102. Hanuinure ypaBHCHHS PeaKLMil, C MOMOLIBIO KOTOPBIX MOX-
HO OCYLUECTBUTH CIICAYIOLUME NPEBPAILICHUS:

H,, kar.
CH, - HCHO—2 >X, Na ) HCL

4
——)X] KMnO4,H2804,t° X3

> X

103. Hanuiunte ypaBHEHMs peakuuil, ¢ NOMOUIBIO KOTOPbIX MOX-~
HO OCYLIICCTBUTD CIIEAYIOLIME NPEBPAILCHHA!
Al,0,, 400° KMnO,, H,O
C,HOH——23 X 427, x, HBm0)

—> X3 — ITHH —> C2H40.

104, Hanuuiyte ypaBHEHUs pCaklMi, C NOMOLIBI KOTOPBIX MOX-
HO OCYLUECTBUTD CICAYIOLIHE NPEBPALLICHHA:

H20, Hg2+ H,, kar.
Xl ———-——)(CH3 )2 coO—se—— X2 —

KOH ,t°
—» (CH,),CHBr CIHpTOB 3 X, — X
32 3 1.

I1.5. PacueTHEIe 3a3a4H
3aaHNs NOBBIIIEHHOIO M BHICOKOT'O YPOBHS CJIOKHOCTH

1. MaccoBas gons yriepoja B COJIH, ITONYyYEHHOH B3aMMOAEHCT-
BucM | Monb okcuaa yriaepoaa (IV) ¢ 1 mons NaOH, cocrtasnser
%. (3anuiKTe YMUCIIO C TOUHOCTHIO 10 LISbIX. )
2. [Ipu nonxom pasnokeHHH 00pasla kapOuaa Kanblys MAaccor
1,8 kr Bopo# obpasoBanock 560 1 razoo6paszHoro BeuiecTBa (H.Y.).
[IpoueHTHOE conepkaHue npuMecei B KapOKie KajlbUys paBHO
%. (3anuiMTe YHCIO € TOYHOCTHIO 10 LeMbIX.)
3. [Ipu npokanuBaHuu 50 r manaxura, coaepxauero 20 % He-
KapOOHATHBIX NpUMECEH, obpa3yeTrcs yrieKHCiblid ra3 o6beMoM (H.y.)
N. (3anuuIuTe YKCIo ¢ TOYHOCTHEO 10 LEIbIX.)
4. Ilpu B3aumoneiicTeuu 0,4 Mo KapObuaa Kaneiys ¥ 7,2 T BOAbI
obpazyetrcd aueTuneH (H.y.) o6becMoM A. (3anuuMTe 4YUCao ¢
TOYHOCTBIO JI0 AECATbIX.)
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S. I'nopua kanbLiMs BHECH B H30LITOK PacTBOPa CONSHOM Kucio-
Thl (Macca pacteopa kucnorsl 150 r, maccosas gons HCI 20 %). IIpu
3TOM BeiACIMIOCE 6,72 11 (H.y.) Bogopoaa. Paccunraiite MaccoByro z10-
10 XJIOPUA3 KAJIbLMA B NOTy4YEHHOM pacTBOpe.

6. Kapbun antomuauns ob6paboran 200 r 30-npoLeHTHOrO pacTBoO-
pa CepHOM KHCIIOTHl. BriaenuBilmiicss npu 3TOM METaH 3aHsl 00beM
4,48 n (n.y.). Paccuuraiite MacCOBYIO AOMIO CEPHOM KHUCNOTHI B MOMY-
YCHHOM pacTBOpeE.

7. Tlpu obpabotke KapOuaa anrOMHHHA PACTBOPOM COISHOM Ku-
CnoThi, Macca kotoporo 320 r ¥ maccopas aons HCI 22 %, Beiaenu-
aock 6,72 n (B.y.) MeraHa. Paccuuraiite MacCOBYIO JA0JII0 COMSHOM KH-
CIOTHI B IOTY4YEHHOM pacTBOpeE.

8. Kap6up xaneims obpaboran n3bpiTkoM Boabl. Briaenusiiniics
raz zanan obvem 4,48 1 (H.y.). Paccuuraiite, kakoit obbem 20-mpo-
LEHTHOH COJIAHOM KWCJIOThI IIOTHOCTLIO 1,10 r/Mi1 noiier Ha NOAHYIO
HEHWTpanu3auyio wienoyy, oOpasoBaBuUIeics 13 KapOuia Kajbius.

9. Paccuwutaiite, kakoi o0bem 10 %-HOro pacTBOpa XJ10pPOBOAO-
poaa mnoTHocThio 1,05 r/mMn noiiner Ha MONHYI HEHTPand3aLuio THA-
poxcuia Kanbuus, 00pa3oBaBLIErocst NMpy FHAPONM3E KapOuaa Kajlb-
LM, €CIM BbIJENUBIUMHCA TpU TUAponu3e ras 3anan obbvem 8,96 n
(n.y.).

10. Ammmuak, BbeienvBluMica npu kungycHud 80 r 14-npo-
LIEHTHOTO pacTRopa ruapokcuia xanus c 8,03 r xnopuaa amMMOHHS,
pactBopund B Boje. Paccuuraiite, CKOIBKO MMIIMIMIPOB 5-
IIPOLICHTHOM a30THOH KHMCJIOTH INIOTHOCTHIO 1,02 r/Mn noitaeT Ha HEe#-
TPAIM3ALIHIO NONYYEHHOT'0 PACTBOpa aMMHaKa.

11. TlenTaxnopua gocdopa maccoit 2,085 r 0CTOPOKHO BHCCIM B
200 r 15-mpoLeHTHOro pacrBopa kapOoHaTa HaTpUs, OpU 3TOM HeE Ha-
Omonany BeIOCNICHHE rasa. 3andiuTe YPaBHEHHC PCaKLHM M PaccyH-
TalTe MAaccoBYIO J0JI0 ruapodocdarta HaTpUs B MOJYYEHHOM pPacTBO-
pe.

12. Cmewanu 100 ma 15-npoLieHTHOrO pacTBOpa rHAPOKCHIA Ka-
nus (nnotHocthio 1,10 r/mur) u 150 Mn 10-npolieHTHOrO pacTBOpa Co-
nAguort kucnotel (mnotHocthro 1,05 r/mm). Onpepenurte cpeay nonay-
YEHHOI'0 PacTBOPA U MAcCOBYIO A0JIIO XJIOPHAA KaJlMs B HEM.

13. Coenunenne copepxur 0,83 % Bonopona, 25,83 % docdopa,
53,33 % Kucnopoja u €ie OJMH dNEMCHT. YCTaHOBUTE XHMHYECKYIO
popMy:1y 3TOro coeiMHEHHA.
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14. Coenunenne copepxur 22,11 % Harpus, 0,96 % Bomopona,
46,15 % KuCIOpOAa U €lie OOHWH HEH3BECTHBIH DIEMEHT. YCTaHOBUTE
XMMHUYECKYIO (OPMYIly 3TOT0 COCAMHEHUSL.

15. YcraHoBute MONEKYNAPHYIO (GOpMyNy ajlkeHa, IIpH B3auMo-
HeHCTBMM KoToporo ¢ OpoMoBoaoponoM obpasyeTcss MOHOGpoMnpous-
BOJHOE C OTHOCHTENIbHOM MNOTHOCTHIO N0 BO3AYXY 4,24.

16. YcranoBuTe MOAEKyNsipHyro GopMyJly MOHOXJIOpAJIKaHa, Co-
aepxaiero 38,38 % xnopa.

17. YcranoBure MONEKYIAPHYIO GOpMYILy OJHOATOMHOIO CIIHMpTa,
coaepxawuero 26,67 % kuciaopona.

18. [Ipu cropanun 9 r npeaenbHOro amMMHa BLIAGIMIOCH 2,24 1
azora. Onpeaenure MONEKYyIApHYO GopMylly amMuHa.

19. Onpepenute Monekym1ipHyo (GopMyiy BeILECTBa, COAepxka-
uiero 48,65 % yrnepona, 43,24 % kucnopona, 8,11 % Boaopona u
MMEIOLLErO [JIOTHOCTD [1apOB [0 BO3AYXY 2,55.

20. Ilpu B3aumopeiictBuu 11,6 r npenensHOro anpieruja c us-
ObiTkOM ruapoxcuaa Mena (1I) mpu HarpeBaHud 00pa3’oBaJICA OKCHA
menu (I) maccoii 28,8 r. YcranoBute MONIEKYISApHYIO GOPMYIy alibie-
ruaa.

21. [Ipu B3aumoneiicrBuu 1,74 r ankana c 6pomoM o6pa3oBanoch
4,11 r moHo6pomnpousBoaHoro. Onpenenure MoaeKyIsApHy0 GopMy-
7y ankasa.

22. Ilpy B3auMOaeHCTBHI OHOIO M TOTO XK€ KOTHYECTBA AJIKEHA C
pasnuYHBIMH ra3oreHoBOAOPOJaMH 00pa3yeTca COOTBETCTBEHHO 7,85 1
xJjopnpoussoaxoro uan 12,3 r 6pomnpoussoasoro. Onpenenure Mo-
ACKYJAPHYIO GOpMYTy alIKEHa.
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3ananus Ha BbhIYHCIEHHe Macchl (060LeMa) NPOAYKTA peaKluM,

€CJIH OJHO H3 BEINECTB /1aHO B BHi¢ pacTreopac onpeue:lemloﬁ

MAacCOBOM X0JICH PACTBOPEHHOr0 BEIECTBA H HA YCTAHOBJICHHE
MOJIEKYJISAPHOi (GopMyabl BellecTBa

23, Maruuii macco#t 4,8 r pacrBopunu B 200 ma 12 %-Horo
pacTBopa cepHo#i kucnothl (p = 1,05 r/mun). Beukcnure maccoyro
JOIII0 CyAb(aTa MarHUs B KOHEYHOM pacTBOpE.

24. PaccuuTaiTe, KaKylo Mmaccy okchaa cepsl (IV) nobasunu B
2000 ma 8 %-Horo pactBopa cepHO# Kucnothl (p = 1,06 r/mn), ecnu
MAccoBasi 1015 CEpHOM KUCIOTHI cTasia papHou 20 %.

25. Kap6oHar kanbuus Maccoil 10 r pacTBOPUIM NIPU HAIPEBaHHU
B 150 mn xnoposomopoasoit xucnotsl (p = 1,04 r/mn) ¢ maccosoit
noneit 9 %. Kakoea MaccoBas 1014 xJiopoBoaopeaa B o6pazoBaBiieMcs
pactBope?

26. Cvemwanu 100 mn 30 %-HOro pacTBOpa XJIOPHOM KMCIOTBI
(p = L,11 v/mn) u 300 mn 20 %-noro pacrBopa rUAPOKCHAA HATPHA
(p = 1,10 r/mn). CKONbKO MHUANHAMTPOB BOIBL CJEIyeT N00aBUTh K
HOJIy4EHHOH cMecH, YToObl MaccoBas A0S MEPXJIOpaTa HaTpUs B HEi
cocraBuina 6u1 8 %?

27. Kakyrw Maccy oxcuna cepwl (VI) caenyer nobasute k 500 r
20 %-Horo pacTBOpa CEPHOMN KMCJIOThL, YTOOR! YBEIHYHTD €¢ MAaCCOBYIO
nonio 1o 40 %?

28. K 100 mn 5 %-Horo pacTsopa co/istHOM Kuciotst (p = 1,02 r/mun)
noGaBuny 6,4 r kapbuzna kansuua. Ckonbko MHUINMIMTPOB 15 Y%-Ho#
asotHo# kucnotel (p = 1,08 r/mu) cnegyer no0aBUTh K IONYYCHHOM
CMECH JUIA €€ OJHOH HedTpanu3auuu?

29. Ha He#itpanusauyio 7,6 r cMeck MypaBbHMHOM M YKCYCHOH
KHCIOT U3pacxoa0BaHo 35 mn 20 %-Horo pacTBOpa rMAPOKCUAA Kanus
(p = 1,20 r/mn). Paccuuraiite Maccy YyKCYCHOH KHCJIOTBI U c€
MacCOBYIO JI0JII0 B HCXOAHOH CMECH KMCIIOT,

30. B 60 r 18 %-no# oprodocdopHoit kucnoTel pacTBopuaud 2,84 r
okcuna ¢ocdara (V) u nonydyeHHbt pacTBop npokunatwi. Kakas
Colb M B KakOM KonuuecTBe oOpa3yercs, eciu K IOIYyYCHHOMY
pactBopy Ao6aButh 30 r ruapoxcua Harpusa?

31. Oxcna menu (II) maccoit 16 r ob6paboranu 40 mn 50 %-noro
pacTBopa cepHoii kucnotel (p = 1,03 r/cm”). TlonyueHHslit pacTBOp
oTduneTpoBany, GUILTPAT ynapHiaH. Onpeaenure Maccy Nojay4YeHHOro
KPUCTAILIOrMpATa.

Il
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32. 5,6 n (n.y.) cepoBojoOpona HpopearupoBasud 6e3 ocTaTka ¢
59,02 mn 20 %-Horo pacrsopa KOH (p = 1,186 r/mn). Onpeaenute
MAacCy COJH, IOJYYCHHOH B PE3YJIbTAaTC ITOM XMMHUCCKON PEAKUHH.,

33. Ammuak obsemMoM 4,48 n (u.y.) mponyctunu 4depes 200 r
4,9 %-Horo pacteopa oprodocdopHoi kucnorel. HazoBute comb,
00pa3youytocs B pe3ysbTaTe peakiuy, U ONpeaeIuTE €€ Maccy.

34. Maccosasi Aona KUC/IOpoJa B OAHOOCHOBHOH aMMHOKHMCIIOTE
pasda 42,67 %. YcTaHOBUTEC MONEKYISPHYIO GOpMYNy KHCIOTHI.

35. [Ipu cropaHu# BTOPHYHOIO aMHHA CHMMETPUYHOIO CTPOCHMA
soinenunocs 0,896 1 (H.y.) yriaekucioro raza, 0,99 r sogst u 0,112 n
(n.y.) a3ota. YCTaHOBUTE MOJIEKYISPHYIO GOPMYITy 3TOIO dMHHA.

36. YcranoBute MOMCKYJApHYI0 GOpMYyny TPETHYHOro aMMHa,
€CAM K3BCCTHO, 4TO OpH €ro cropaHud sbigenunocs 0,896 n (n.y.)
YIJICKKCIIOro rasa, 0,99 r soasl 1 0,112 1 (1.y.) a3orta.

37. OnpeneauTe MOJEKYIAPHYIO (POpMysly alE€THIEHOIO yrie-
BOAOPO/A, eC/IM MOJIsIpHasd Macca MPOAYKTa ero peakuuu ¢ U3OLITKOM
6pomoBogopoaa B 4 pasza Gonbliue, YeM MONIPHAZ Macca HCXOAHOTO
yriIeBOJOpOAA.

38. Hekotopbiii crmoxHbiii adup Maccoit 7,4 r MOABEPrHyT
uieno4HoMy ruaponusy. Ilpu atom nonydeHo 9,8 r xanueBod conu
npenenbHOW OJHOOCHOBHOM KMCHOTHI 4 3,2 I cnupTa. YCTaHOBUTE
MONeKyAIpHYI0 hopmyiy 3Toro adupa.

39. YcraHoBUTE MONEKYNAPHYIO (OpMyTy alKMHA, OTHOCHTEIb-
Has MIOTHOCTh MapoB KOTOPOro no Bo3ayxy 1,862.

40. Ilpu B3auMoneHcTBUM 22 T npeAeibHOM 0NHOOCHOBHOMH
KHCNOTHI C M30BITKOM pacTBOpa rMapoapBoHaTa HaTpUs BbLIECIHIOCH
5,6 n (H.y.) raza. Onpenenure MOJIEKYISPHYIO GOPMYJLy KUCIOTHI.

41. YcraHOBUTE MONEKYMSIPHYIO (GOpPMYJy alIKeHa, €C/ld H3BECTHO,
yro 1,5 r ero crocobHel npucoeauHuTs 600 M (H.y.) X10poOBOIOPOLA.

42. B pesynbTate cxuranua 1,74 T opraHu4ecKoro COEOMHEHMUsA
nonydedo 5,58 r cmecu CO; v H;O. Koauwecrsa Bewecte CO; u H,O
B 3TO#l CMECH OKa3aluch paBHbIMU. OupeaesnuTe MONEKYIIpHYIO (op-
MyJly OpraHH4ecKOro COeAHHEHHS, €CNM OTHOCUTeNbHas IIOTHOCTh
€ro no kucnopony paesa 1,8125.

43. Ilpu B3aumoaeiicTBuy 25,5 r npeaenbHOH OJHOOCHOBHOH KuC-
notel ¢ u36GbLITKOM pacTBOpa ruapoxapOOHaTa HaTpva BbIACIMJIOCH
5,6 1 (H.y.) raza. OnpeacnuTe MONEKYISPHY0 GOPMYITY KHUCJIOTHI.

44. YcTaHoBUTE MOJIEKYISIpHYHO (OpMyJy ankeHa, ecld M3BecT-
HO, yt0 0,5 1 ero cnocobuel npucoeaHuTs 200 Mi (H.y.) BOgOpOaa.
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YACTBH 111

OTBETbI K 3AJAHUAM
A CAMOCTOATEJBHOU PABOTBI

I11.1. Ilepnoanyeckui 3aK0H H MepHOAHIECKAA CHCTEMA
xHmMHuvecknX dieMentos .M. Menaeneesa. CTtpoenne atoMa

1.3421  6.2341 11. 5456
2.3412  7.3156

3.3125 8.5454

4.2413  9.1312

5.3214  10. 6445

I11.2. Xumnueckas cBasb. CTpoeHHe BelecTBa

1.3213  6.4315 11. 6144
2.4312  7.5235 12. 1435
3.3214 8.4133 13. 5432

4.4231 9.2332
5.3321 10.2123

IIL3. Knaccuduxanusa seopranuyeckuXx H OpraHuyecKux
BellecTB. XapaKTepHbie XAMHYECKHE CBOHCTBA OCHOBHBIX K/IACCOB
HEOPraHHYECKMX H OPraHHveCcKHX COeHHeHHH

1.3213  7.6152 13. 6153 19. 5213
2.2541 8.4132 14. 6531 20.3121
3.3213  9.2141 15. 4213 21. 2231
4.3152  10.2634 16. 3516 22,2531
5.4153  11.3251 17. 6113 23. 1435
6.6415 12.4516 18. 3421 24. 6415

25.135
26. 124
27. 145
28. 236
29.123
30. 247
31. 146
32.345
33.136
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34.235
35.357
36. 367
37.357
38. 245
39.124
40. 246
41, 245
42. 145
43. 236
44. 2356
45. 1256
46. 1235
47.24

II1.4. Xumuyeckas peakuusi. Knaccupuxaunsa XuMH4eCKHX
peakuMii B HeOPpraHH4YeCKoi U opranuveckoii Xumuu. OcHOBHbIE
3aKOHOMEPHOCTH XHMHYECKHX peakiiMi

Peaxuun nonnoro o6meHa. Fuaposns codei

1.3412  6.2356 11. 3462 16. 5624
2.4135 7.2435 12. 6532 17. 6413
3.2412  8.1453 13. 2365 18. 2451
4.5142  9.5624 14. 3214 19. 3451
5.6123  10.6531 15. 2346 20.2112
21. 1211 26.1233 31.2113 36.1212
22,1221 27.2132 32. 2131 37.1324
23.2211 28.3241 33. 2331

24,1122 29.1245 34.1352

25.2121 30.3142 35. 2211

OKHCIHTEIbHO-BOCCTAHOBHTE/IbHbIE PEAKIMH. JIEKTPOJIH3
pacniaBoB U pacTBOPOB COJIeH

38.1345 43. 2436

39.2412 44, 4356

40. 4123

41, 1513

42,3313
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OTBeTn! (pelieHHS) K 32JaHUSM BBICOKOI'0 YPOBHS CJI0KHOCTH

45,

1) Cocrasnen 3nexTpoHHBIN Ganauc:

1|1 +28 - 217

1|s%-28>8*

2) PacctaBneHsl k03¢ QULIMEHTH! B YPABHEHUU PEaKLIMU:

I, + K;SO; + 2KOH = 2K1 +K,S0O, + H,0

3) Vka3aHo, 4TO cepa B CTCNIEHM OKHCICHMA +4 ABNSETCA BOCCTa-
HOBHTENIEM, @ HOIl B CTETECHM OKUCHEHHst () — OKHCIIUTENEM.

46.
1) CocraBneH 3neKTpOHHBIN OanaHC:
3| P*-5¢ P~

5| N* +3e > N2

2) PaccTaBnenb! K03 PHIHEHTb B YPaBHEHUH PEAKLHH!

3P + SHNO; + 2H,0 = 3H;P0, + 5SNO

3) Yka3aHo, uro ocdop B creneHu okHMcaeHus 0 sABISETCS BOC-
CTaHOBHTENEM, a a30T +5 (MAM a30THAs KUCAOTA 3a cyeT asora +5) -
OKHCIIUTENIEM.

47.
1) CocraBieH 21eKTpOHHBLI HanaHc:
6| P° —5¢ — P

5| CI** +6e - CI!
2) PaccraBnensl K03pPUUHEHTHI B ypaBHEHMH PEAKLIHU:

6P +5KClO, —— SKCI+3P,0,

3) Ykazano, uto Qochop B crenenu okucieHus 0 sBisgeTcs Boc-
CTAaHOBHTEJIEM, & XJIOpP B CTENEHU OKHUCIeHHA +5 (MIM XJ0paT Kanus 3a
CYET XJIOPA B CTENEHM OKHCACHHSA 15) — OKHACITHTENEM.
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48.
1) CoctapicH 37exTPOHHBIN 6anaHc:

1| P - Se - P

5| N +e >N

2) PaccraBncHbl KO3 (PULHCHTHI B ypaBHEHUM PCAKLIMH:

P+ SI{NO:g = H3PO4 + 5N02 + H20

3) Vkazano, uto ¢ocdop B creneHu okuciaenus 0 spaserca Boc-

CTAaHOBHUTCIICM, a a30T B CTCICHN OKHCJCHUA +5 (PIJH/I a30THast KUCJ10Ta
3a CUCT a30Ta B CTCIICHH OKUCIICHUA +5) ~ OKHCIIUTCJICM.

49.
1) Cocrasinen 31ekTpOHHBIH OanaHc:

1| P? -8e— P

8| N +1e —» N*

2) PaccraBnensl k03¢ GULMEHTb] B YpaBHCHUH PeaKUHU:

PH3 + 8HNO3(K0"H.) = H3PO4 + SNOZ + 4H20

3) Yka3aHo, uto docdop B crenenn okucnenus —3 (unu PH;) saB-
JAETCA BOCCTAHOBUTENIEM, a a30T B CTENCHU OKMCJCHHA ~+5 (unu
HNOsxonu)) - OKHCITHUTENEM.

50.
1) Cocrasnen 3nexTpoHHbIH GanaHc:

3| P -88 P

4| C1* + 68 — CI*

2) PaccraBnensl K03GQUIMEHTB B ypaBHCHUM PEaKLMK:

3PH; + 4HCIO; = 3H,P0O, + 4HC!

3) Ykazano, 4to docdop B creneHu okuciaeHust —3 (wm Gochux
3a cueT docdopa —3) ABIICTCA BOCCTAHOBUTCIEM, a XJIOP B CTENEHH
OKHCIEHUS +5 (MM XJIOpPHOBATasi KMCJIOTA 3a CYET xJiopa +5) — oxuc-
JINTECIIEM.
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51.

1) CoctaBnen 3neKTpOHHBII Oananc:

3| P -88 > P

8| Mn" +3¢ — Mn*

2) PaccraBnenb! KO3 (MUIMEHTH B YPaBHEHUH PeaKLUH:

3PH; + 8HMnO, = 3H3P0O,4 + 8MnO,; + 4H,0

3) Vkazano, uro ¢ocdop B crenenn oxucneHus —3 (wim pochux
3a cyeT ¢ochopa —3) ABIAETCA BOCCTAHOBUTENIEM, a MapraHell B cTene-

HU okucieHus +7 (UM MapraHIieBas KMCIOTa 3a CUET MapraHia +7) —
OKMCIITENIEM.

52,
1) CoctaBaeH 3JICKTPOHHBIH OaaHc:

2| N7 -3 >N

3| 1 +2e > I

2) PaccraBneHbl k03¢ GUIIMEHThI B YPAaBHCHUY PEAKLIMHU:

2NO + 3KCIO + 2KOH = 2KNO; + 3KCl + H,0O

3) YkasaHo, uTO 230T B CTENEHM OKUCIeHus +2 (WIM OKCHJ a30Ta

3a CHeT a30Ta +2) SBILETCS BOCCTAHOBUTEIICM, a XJIOP B CTCIIEHH OKUC-
nenus +1 (MM rUDOXJIOPUT KaJius 3a CUET XJopa +1) — OKUCAHTENEM.

53.
1) CocraBieH an1eKTPOHHBIN GanaHc:

2| N 418 - N¥

2! -2 > 15

2) PaccraBnenbl Ko3Q(HLIMEHTH! B YPABHEHHH PEAKLIMY:

2KN02 + 2KI + 2stO4 = Iz + 2NO + 2K2$O4 + 2H20

3) Yka3aHo, YyTO HOH B CTENEHU OKUCNIeHHS —| sBNsercs BoccTra-

HOBHTCIIEM, a a30T B CTENEHH OKuciaeHys +3 (WIM HUTPUT Kaaud 3a
CYET a30Ta B CTEHCHH OKUCIEHHUA +3) — OKUCIMTEIICM.
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54.
1) CocraBiieH 31eKTPOHHBIN OaaHc:

1| P~ -8 > P+

8| Ag” +18 > Ag’

2) PaccraBneHbl KO3 (UUMEHTH B YPABHEHHUU PEAKLMU:

PH; + 8 AgNO; + 4H,0 = 8Ag + H;PO, + 8HNO;

3) Ykasauo, uto ¢ocdop B crenenu okuciaeHus —3 (unu pochux
3a c4eT ¢ocopa B CTENCHH OKHCICHUS —3) SBJACTCA BOCCTAHOBHUTE-

aeM, a cepebpo B CTCHEHH OKKMCIICHUA +1 (MM HUTpaT cepebpa 3a cuer
cepebpa B CTENeHU OKUCHEHUS +1) — okucnuTeneM.

55.

1) CoctaBiieH 3MeKTPOHHBIH OanaHc:

5 | S?_28 8

2| Mn*" +5€ — Mn*

2) PaccraBnens! k03¢ QHULMEHTb! B YPaBHCHHH PEaKLIUH:

2KMHO4 + Sst + 3H2804 = ZMHSO4 +5S+ KzSO4 + 8H20

3) Yka3aHo, 4TO cepa B CTENEHH OKHUCIIEHUs —2 (MJIH CEpOBOAOPON

3a CUET CCPhI B CTCNECHU OKHMCJ/ICHHS —2) ABNIACTCA BOCCTAHOBHUTEIEM, a
MapraHel B CTCNCHY OKHUCIICHUA +7 — OKHACIUTCICM.

56.
1) CocraBneH 31eKTPOHHBIA OajaHc:

5| 2Br~ -2 — By

2l Mn*’ +5¢ - Mn™

2) PaccraBnensl k03¢ GUIMCHTEL B YPaBHEHHH PEaKLMH:

2KMnO; + 10KBr + 8H,SO, = 2MnSO, + 5Br; + 6K,SO, + 8H,0

3) Vka3sano, yto 6poM B cTeneHH okucneHus —1 (unu 6GpoMun xa-
1MA 32 cyeT 6poMa B CTENEHH OKUCHEHHs —1) ABIAETCA BOCCTAHOBUTE-

JicM, a Maprasell B CTEIICHH OKHclIeHus +7 (W nepMaHraHar Kajius 3a
CYCT MapraHiia B CTCIEHH OKHCIICHHUA 17) — OKUCIUTENIEM.
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57.

1) CocraBneH 3nekTpoHHEIH GanaHc:

3|7 -28 >

2| Mn*" +3¢ > Mn*

2) PaccraBnens! ko3 PULIHEHTEL B YPaBHEHHH PEAKIIMU:

3H,S + 2HMnO, = 3S + 2MnO, + 4H,0

3) Yka3zaHo, 4TO cepa B CTENEHH OKHCIIEHUS —2 (M CEPOBOIOPOL
3a CYET Cepbl ~2) ABJMAETCA BOCCTAHOBUTEIIEM, a MapraHell B CTENECHU

oxucnieHus +7 (MIM MaprasileBas KMCJIOTAa 3a CYeT MapraHua +7) —
OKUCJIUTENEM.

58.

1) CocraBneH 31€KTPOHHbIM GanaHC:

3|s?-28 8

1| crs + 68 — 1

2) PaccrapneHbi k03¢ GULIMEHTH B YPABHCHHUH PEaKLIUH:

3H,S + HCIO; = 3S + HC1 + 3H,0

3) YkasaHo, 4TO cepa B CTEMEeHH OKMCIeHU —2 (Ui CEPOBOIOPOL
3a CYeT Cephl —2) SBNSETCSA BOCCTAHOBMTENEM, a XJIOpP B CTEIEHH OKHC-
neHUa +5 (MM XJIOPHOBATAs KMCIOTa 3a CYET XJIopa +5) — oKucauTe-
JIEM.

59.
1) CocrapieH 31eKTPOHHBIH GaaHC:

8| N -38 - N*

3| a7 +88 > I

2) PaccraBnens! k03¢ GHLHEHTH! B YPaBHEHUH PEaKLUM:

8NO + 3HCIO, + 4H,0 = 8HNO; + 3HC1

3) Yka3aHoO, 4TO a30T B CTEIEHX OKHCJICHM +2 (MM OKCHA a30Ta

3a CYeT a30Ta +2) ABIACTCS BOCCTAHOBHTEINIEM, & XJIOP B CTEIICHH OKHUC-
nenus +7 (WM XJIOpHAsA KUCIOTa 32 CYET XJIopa +7) — OKHCIHMTCIEM.
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60.

1) CocTaBneH 31eKTpOHHBIH Oananc:

1 | §* -2 —> S

1} Cl, +2€ - 2CI°

2) PaccraBiieHbl KO3 (ULMEHTE] B YPaBHCHNH PEaKIMU:

N32303 + C12 + HzO = Na2804 + 2HCI

3) Vkazano, uro cepa +4 (WM cynb(GUT HaTPUSA 3a CHET Cephl 1+4)
SBJIAETCSH BOCCTAHOBUTENEM, & XJIOP — OKUCIUTENEM.

61.

1) CocraBseH 31eKTpoHHbL OanaHc:

2| Mn*" +38 — Mn*

3| Mn*? -2€ — Mn*

2) PaccraBneHpl KO3(Q(ULIMEHThI B YPaBHEHUU PEAKLIMN:

2KMI104 + 3MHSO4 + 2H20 = 5Mn02 + KzSO4 + 2H2$O4

3) VkasaHo, uro MnSO, sBnseTcs BOCCTAHOBUTENEM (33 CUeT
Mapraiua co CTENeHbl0 OkucieHus +2), a KMnO, — okucnurenem (3a
CYET MapraHiia co CTENEHBIO OKUCIECHHUA +7).

62.
1) CocraBneH 31neKTpOHHBIH OanaHc:

2| Mn*" +38 - Mn*

3| N* -2 > N*

2) PaccTaBneHsl KO3GGUUMEHTH! B YPaBHEHUH PEaKLMK:

3KNO, + 2KMnO, + HO = 3KNO; + 2MnO, + 2KOH

3) Vka3aHo, YTO a30T B CTEICHM OKUCIECHUA +3 ABJIAETCS BOCCTa-

HOBHMTCJICM, 4 MapraHel B CTCIICHH OKHCICHHUA +7 (Iflﬂld IICpMaHraHat
Kanusi 3a CUCT MapraHiia B CTCIIEHH OKHCIICHHA +7) - OKHCIIUTCIICM.
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63.
1) CocraBneH anexTpoHHbI# GajlaHc:

3| N* +28 - N
1| 2Cr* -6 — 2Cr*

2) PacctaBneHsl K03 PUIIMEHTH] B YPABHEHHH PEaKLIMH!

Cr203 + 3KNO3 +4KCH — 3KN02 + 2chr04 + 2H20

3) YkazaHo, 4TO XpOM B CTENEHH OKHCIACHHA +3 JBIAETCA BOCCTa-
HOBMTENEM, a a30T B CTENEHH OKUCNEHHs +5 (MIM HUTpaT Kainua 3a
CYET a30Ta B CTENEHY OKUCIEHUS +5) — OKMCIHTENEM.

64.
1) K3[AI(OH)e] + AICI; = 2AI(OH)sd + 3KCl

2) K5[AI(OH)g] + 3H,S = AI(OH);{ + 3KHS + 3H,0
3) AIC]; + 3RbOH = AI(OH)s4 + 3RbCl

4) H,S + 2RbOH = Rb,S + 2H,0

65.
1) Na,S + H,S = 2NaHS

2) 3Na,S + 2AICL; + 6H,0 = 3H,0T + 2A1(OH);{ + 6NaCl
3) Na,S + Cl, = 2NaCl + S{

4) H,S + ClLL, =2HC1 + S{

66.

1) 2Alwanrany T 6H20 = 2A1(0H)34 + 3H,T

2) 8Al + 30HNO; = 8AI(NO;); + 3NH,NO; + 9H,0

(nonmycTMO 06pa3oBaHME APYrHX MpPOAYKTOB BOCCTaHOBJICHUS
a30THO} KucnoTsi, kpome NO,)

3) 2A1+ 2NaOH + 6H,0 = 2Na[Al(OH),] + 3H,7

(momyctumo obpaszoranue Na;[ AI(OH)q))

4) NaOH + HNO; = NaNO; + H,0

67.

1) SO; + HyO = H,SO,

2) SO3 + HzSO,; = HzSzO'[

3) 280, + 2KI = I, + SO, + K,SO,

4) 9H,SO, + 8KI = H,S + 4], + 8KHSO, + 4H,0
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68.

1) C+ 2HZSO4(Konu.) = COz + 2802 + 2H20

2) 3C + 8H,S0,4 + 2K,Cr,0; = 3CO; + 2Cr(S04); + 2K,S0, +
8H,0

3) C+ 2H2 = CH4

4) KyCr,0O7 + 2H,50, = 2KHSO,4 + 2Cr0O; + H,0

69.

1) chr207 + 2H2804 = 2Cl’03 + 2KHSO4 + Hzo
2) chr207 + 2RbOH = RbgCrO4 + KzCI‘O4 + Hzo
3) NaF + H,SO,4 = NaHSO, + HF

4) H,SO, + 2RbOH = Rb,SO, + 2H,0

70.

1) 280, +0, = 2SO0,

2) SO, + Cl, + 2H,0 = H,S80, + 2HCI

3) SOZ +KOH = KHSO3 + Hzo
(BozmoxkHo: SO, + 2KOH = K,SO; + H,0)

4) 3CL, + 6KOHropy = SKCI+KCIO; + 3H,0

71.

1) CuS + 4H,SO04com) = CuSO, + 450,T + 4H,0
(nonyctumo ob6pazoBaHHE CEpBI)

2) CuS + 8HNOsomy) = CuSO, + 8NO,T + 4H,0
(nonyctumo obpasoBanue cepsl)

3) 2CuS + 30, = 2Cu0 + 280,

4) 2CuS + 3Cl, = 2CuC}; + S,Cl,

72.
1) CuCl, + H,SO, = CuSO, + 2HCIT
2) 2CuCl, + 4HI = 2Cull + I, + 4HCI
3) 02 +4HI = 212 + 2H20

4) H,SO, + 2HI = SO, + I, + 2H,0
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73.

1) 2NaMnO, + 3MnSO; + 2H,0 = SMnO, + Na,SO, + 2H,S0,
2) MnSO; + 2NaOH = Mn(OH), + Na,SO,

3) 4NaMnQ, + 4NaOH = 4Na,MnO, + O, + 2H,0

4) 6NaOH + P,0s = 2Na;PO, + 3H,0

74. ITpuBeneHb! YETLHIPE YPABHEHUSA BOZMOXKHEIX peakLiuii:

1) 3Na,S + 2AI(NOs); + 6H,0 = 6NaNO; + 2A1(OH);4 + 3H,ST
2) 3Na,S + 2KMnQ, +4H,0 = 384 + 2MnO, + 6NaOH + 2KOH
3) 2KMnO, + 16HCI = 2KCl + 2MnCl, + 5Cl, + 8H,0O

4) NayS +2HCl = 2HC1 + H,ST

75.
1) CH,Br - CH,Br + 2KOH .o, ——>C,H, + 2KBr +2H,0

2) C,H, +H,0—%" 5 CH,CHO

3) 5CH,;CHO + 2KMnO, + 3H,S0, — SCH;COOH + K,SO, +
+2MnS0, + 3H,0

4) CH,COOH +Cl, —2=—CH,Cl - COOH + HCl

5) CH,Cl-COOH + 2NH; — H;N-CH,~COOH + NH,Cl

76. IlpuBeneHbl ypaBHEHMS PEaklMii, COOTBETCTBYIOILKE CXeMeE
[peBpaliCHUM:

C,H, + HONO,—“5 C,H,NO, +H,0
C,H,NH, +3H, —*~— C,H,NH, +2H,0
C2H5NH2 + HCl > [CszNH3]+Cl—

[C2H5NH3]+C1- + KOH — KCl + C2H5NH2 + HzO
4C,H:NH, + 150, — 8CO, + 2N, + 14H,0
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77.

1) C2H4 + Clz - C2H4C12

2)C,H,Cl, +2KOH, ——C,H, +2KCl+2H,0
3) 3C,H,—£=CH,

4) C,H, +CH,Cl—2£:  C.H,CH, + HCl

5) 5C¢Hs—CHj; + 6KMnO, + 9H,S04 — SCH;—COOH + 6MnSO,
+3K,S04 + 14H,0

(cnupt.)

78.

1) C,H, +H,0—* 5 C,H,0H

2) C,H,0H + CH,COOH—* 5 CH,COOC,H; +H,0
3) CH,COOC,H, + KOH—Y— CH,COOK +C,H,OH
4) CH,COOK ,, +KOH,,, —~—CH, T +K,CO,

5) CH, +20,——CO, + 2H,0

79. IlpuBencHbl ypaBHCHHs peakUHi, COOTBETCTBYIOUIME CXEME
TpeBpalleHHU#:

CH; CH,
| |
1) CH;~CH,~CH~CH; + Bry — "y CH;—CH,~CBr—CH; + HBr

CH; CH;

| |
2) CH3—CH2—CBI'—CH3+KOH_‘EL) CH;CH= C-CH;3;+KBr+H,0

CH, CH,

| l
3) CH;~CH=C-CH; + HBr — CH;~CH,~CBr-CH;
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CH;

|
CH; CH;—CH,~C—-CH,

. T I ‘
4) 2CH;—CH,-CBr—CHj3+2Na — CH;-CH-C—CH;+2NaBr

I
CH,

5) 2CpH,+310, — 20C0O,+22H,0

80. ITpusenenbl ypaBHEHHA peaklUMi, COOTBETCTBYIOLIHE CXEME
MIPEBPAILICHMIA:

1) AL,C;+12H,0 — 4Al(OH);+3CH, T

2) 2CH, —— CH,+3H,T

3) CHy+H,0 —SHESH5 CH,CHO

4) 3CH,CHO+2KMnO, — 2CH;COOK+CH;COOH+2MnO,+H,0

5) 2CH;COOK+KOH ——3 CH, T+K,CO,

81. IlpuBencHrl ypaBHEHHA peaklMi, COOTBETCTBYIOIIHE CXEME
IpeBpaILCHAN:

1) 2CH, =15y C,H,+3H,

2)3CH; Gy CH

3) C5H6+CH3C1 - C6H5CH3+HC1

4) 5CH;CH;+6KMnO+9H,CO, —

—> 5CsHsCOOH+6MnSO4+3K,SO,+14H,0

5) C¢HsCOOH +CH;OH —2— C4H;COOCH;+H,0

82. IlpyBesicHB! YpaBHEHHS peaKLMil, COOTBETCTBYIOLIME CXEME
IpeBpalllCHH:
1) 2CH,;COOH+Na,CO; — 2CH;COONa+H,0+CO,T
2) 2CH,COONa+2H,0 __wesponn_, CH;CH3+2C0O,+2NaOH+H, T
3) a) CH;CH; —2— CH,=CH;+H, wm
6) CH;CH;+Cl,—==— CH,CH,CI+HCl
4) a) CH,=CH,+H,0 —2% 5 CH,CH,0H i
6) CH;CH,CI+KOH gop. p-py = CH;CHOH+KCl
5) 2CH,CH,0H - CH,;CH,OCH,CH;+H,0O
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83. IlpuBeneHs! YpaBHEHHSA DeakUMH, COOTBETCTBYIOLIME CXEMeE
NpEBPAIIEHHH:

1) O L L @ +2H,T

2) CeHg+HNO, —s CsH5-NO,+H,0

3) CeHs~NO,+3H, ——> CiHs~NH,+2H,0

4) C¢Hs~NH,+HC] — [CsHsNH;]"CI-

5) [CsHs-NH;] CI'+AgNO; — [CiHsNH;]* NO; +AgCl

84. ITpuBencHBl ypaBHEHMS peaklUil, COOTBETCTBYIOLLHE CXEME
NpeBpaLCHHI:
1) 2CH;COOH+2Na —> 2CH;COONa+H, T

HIIH
CH;COOH+NaOH — CH;COONa+H,0

2) 2CH;COONa+2H,0 — C,Hg+2NaHCO;+H,T

3) CHg+Cl,—==—3 C,H;CI+HCl

4) C,H;Cl+NaOH —%2— C,H;OH+NaCl

5) 2C,H,;0H — 2500w I0°C o 1 0 C,H;+H,0

85. IlpuBeneHrl ypaBHEHHA peakUHH, COOTBETCTBYIOLIME CXEMC
[pCBpaillcHHIA:

1) Ca+2C—"—» CaC,

2) C3C2+2H20 — Ca(OH)2+C2Hz

3) CaCy+H,0 —LHE0 1 3 CHL.CHO

4) CH,CHO+Ag,0+NH; —22— CH;COONH,+2Ag

HIIA

CH;CHO+2[Ag(NH;),]JOH —"—> CH;COONH,+2Ag+3NH;+H,0
5) CH;COONH,+NaOH — CH;COONa+NH3+H,0

86. IlpuBencHb! ypaBHEHHS peaklMil, COOTBETCTBYIOLLHE cxeme

TIpeBpAaLICHHIA:
1) (C6H|005),,+ IleO —> HC6H|206

2) CsH]zO(, ——ﬂ—pw——-) 2C02 + 2C2H5OH

182



3) CHy~CH,0H —Hi80u214°C_, CH =CH,+H,0
4) CH, = CH,——CH = CH+H,
5) 3CH = CH—"C« 5 C H,

87. IlpurencHbl ypaBHEHMS peakuMi, COOTBETCTBYIOIUE CXEME
[IpEBpAaILCHHUIA:

1) CO+2H, —+f= 3 CH,0H

2) CH;OH+CH;COOH —*":t_y CH;COOCH;+H,0

3) CH;COOCH;+NaOH —— CH,;COONa+CH;0H

4) CH;COONa,1g/*NaOH g —*— CH,T+Na,CO;,

5) CHA0, —tka_y H,C=0+H,0

88. IlpuBenens! ypaBHEHHA peakiMid, COOTBETCTBYIOIHE CXEME
IIpeBpaILCHU!

1) CO+2H, —:2¥ 5 CH,OH

2) CH;OH+HBr 8%ty CH;Br+H,0

3) 2CH;Br+2Na—— C,H¢+2NaBr

4) C;Hg—1— CHAH,

5) CoHytH,0 — %y C,HsOH

89. IlpuseneHB ypaBHEHHA PeaklMi, COOTBETICTBYIOLIME CXEME
IpeBpalleHHH:
1) CHsCl+NaOH —— C,H;OH+NaCl

2) C,H,0H +-;—Oz—ﬁ'—+CH3 ~G-HHO
0

3) CH3~C-H+2Cu(OH), —— CH;COOH+Cu,0+2H,0

]
0

4) CH;COOH+NaOH — CH;COONa+H,0
5) CH;COONa + NaOH —5 CH, + NayCOs
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90. IlpuBencHsl ypaBHEHHSA peaklMi, COOTBETCTBYIOILHE CXEME
NpeBpalICHHH:

1) CeH,,04 —=—> 2C,H;OH+2CO,

2) CH;OH — 2wt , 044110

3) CzI’I‘;—t—-) C2H2+H2

4) C,H, +HCl—->CH, =CH-Cl

5) nCH,=CHC] —**% (~CH,~CH-),

|
cl

91. IlpuBesens! ypaBHEHHS peakiMil, COOTBETCTBYIOIIHE CXeMe
HpeBpalleHHi:

1) 2CH,—=%", C,H,+3H,

2) CH+H,0—H58%C 5 c,CHO

3) CH;CHO+2Cu(OH), —— CH;COOH+Cu,0+2H,0

4) 2CH;COOH+2Na — 2CH3;COONa+H,

5) 2CH;COONa+2H,0 —=F"2 3 C,H+2CO,+2NaOH+H,

92. IIpuBeneHsl ypaBHEHMs peakiui, COOTBETCTBYIOIIHME CXEME
IpEBpaNICHHI: _

1) CH;~CH,-CH=0 —2298 1.0 _, oy, CH,-COOH

2) CH;~CH,~COOH —:® 5 CH,~CHCI-COOH

3) CHy;~CHCI-COOH —=tmen_y, CH,=CH-COOH+NaCl+H,0

4) CH,~CH-COOH+CH;0H <—— CH,=CH-CO-CH,+H,0
5) CH,=CH-CO-CH; = (-CH,~CH-),

|
0=C-O-CH,

93. IlpuBenieHE!l ypaBHEHHMS peakLMii, COOTBETCTBYIOIHE CXEME
HpEBPAILEHHI:
1) 3C,H, —&4—> CH,
AICI,

2) CeHgHC,HCl—25 3 CHC,H+HCI
3) CsHsC,Hs+Br, —~— C;Hs~CHBr—CH;+HBr
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4) CgHs~CHBr—CH;+KOH —2:' 5 C,H,CH=CH,+KBr+H,0
5) 3CsHsCH=CH,+2KMnO+4H,0 —
— 3C¢H;CH(OH)}-CH,OH+2MnO,+2KOH

94, IlpuBefieHB! ypaBHEHHS peakiMii, COOTBETCTBYIOIME CXeMe

TIpeBpallCHHMIL:

1) CH;Br+NaOH — CH;OH+NaBr
2) 2CH;0H+2Na— 2CH;0Na+H,
3) 2CH;0Na+H,S0, — 2CH;0H+Na,SO,

4) 2CH;0H — 22w 9T (CH,),0+4H,0
5) (CH);0+30, > 2CO,+3H;0

95. ITpuBeaeHbl YpaBHEHHS peakKiMii, COOTBETICTBYIOIME CXEME

IIpeBpallleHHH:

1) CeHe+C,H:Cl—2 s CH5C,Hs+HCl
2) 5CsHsC,Hs+12KMnO,+18H,S0, — 5CH;COOH+28H,0+
+12MnSO,+5CO,+6K,S0,

3) CeHsCOOH+C,H;0H —=#25% 5 CH,COOC,Hs+H,0
4) CsH;COOC,Hs+210, — 18C0,+10H,0

5) CO+C——2CO

96. IIpuBeeHB! YpaBHEHUS PEakiMii, COOTBETCTBYIOIIHE CXEME

[IpeBpaLlCHU:

1) CHs+CH,Cl—2 5 CHCH,+HCI

2) 5CsH;CHy+6KMnO,+9H,S0;——> 5CeHsCOOH+3K,SO4+14H,0
3) CsHsCOOH+CH;0H ——%%% 5 C.H,COOCH;+H,0

4) C¢H;COOCH;+NaOH —“— C¢H;COONa+CH;0H

5) 2CH;0H —2300<%” 5 1. O CHy+H,0

97. IlpuBeneHs! YpaBHEHHS DPEaKLMH, COOTBETCTBYIOILME CXEME

IIpeBpalLeHU:

1) 2CH;C1+2Na — CHy—CH;+2NaCl

2) CH+HONO, —— C;H;NO,+H,0

3) C,H:NO#+3H, —+2" 5 C,H,NH,+2H,0

4) CH;NH,+HCl — [C;H,NH,]'CI"

5) [C;HsNH;]'CI+KOH —> C,HsNH,*KCIHH,0
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98. IlpuBeneHBl ypaBHEHMS pPEaKlHil, COOTBETCTBYIOIME CXEME
[peBpalleHui:

1) HCOOH + Cl, — 2HCI + CO,

2) CO, +CsHsONa + H,0 — NaHCO,; + C¢Hs;OH

3) C¢HsOH + NaOH — C¢HsONa + H,O

WY

2C¢HsOH + 2Na — 2C6H5ONa +H,

4) C¢HsONa + HCl - C¢H;OH + NaCl

5) CﬁHjOH + 3HNO3 d C(,Hz(NOz)3(OH) + 3H20

99. IlpuBeacHBl ypaBHEHHMA peakluil, COOTBETCTBYIOLIHE CXEMe
npeBpaileHui:

1) CH,COOK +H,S0, —~CH,COOH T +KHSO,

2) CH,COOH + C,H,0H—-"%% , CH,COOC,H, +H,0

3) CH,COOC,H, + NaOH — CH,COONa + C,H,OH

4) CH,COONa + NaOH—"— Na,CO, +CH, T

5) 2CH, —~—>C,H, +3H,

100. [IpupeneHs! ypaBHEHHA peakiyii, COOTBETCTBYIOLIME CXEME
IIPEBPAILICHHIA:

1) CaC, + 2H,0 — Ca(OH), + C;H,T

2) C,H, +H,0—He: 8%t , cH CHO

3) 5CH,;CHO + 2KMnO, + 3H,SO, -

—5CH;COOH + K,S0, + 2MnSO, + 3H,0

4) CH,COOH +Cl, ——» CICH,COOH + HCl

5) CICH,COOH + 2NH; — NH,CH,COOH + NH,Cl
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101. IlpuBeneHbl YpaBHEHUS peakIUif, COOTBETCTBYIOIIHE CXEMC
TpEBPALLECHMH:

1) C,H, +CH,C1—% 5 C H,CH, +HCl

2) 5C,H,CH, + 6KMnO, +5H,SO, —— 5C,H,COOH +

+6MnSO, +3K,SO, +14H,0

3) C,H,COOH + CH,0H —"%% , C_ H,COOCH, +H,0

4) C,H,COOCH, +NaOH~—"— C,H,COONa +CH,0OH

5) 2CH,0H—"83% , CH, -0 -CH, +H,0

102. JlpuBeneHb! ypaBHEHMS peaklyi, COOTBETCTBYIOLIUC CXEME
NpeBpaLLCHHI:

1) CH, +0, —~*“ > HCHO +H,0
2) HCHO +H, —*~— CH,OH

3) 2CH;0H + 2Na — 2CH;0Na + H,
4) CH30Na + HCl — CH;0H + NaCl

5) 5CH,OH + 6KMnO, +9H,S0, —~5CO, +19H,0 +
+6MnSO, +3K,S0,

103. IlpuBencHb! YpaBHEHUS peaKldii, COOTBECTCTBYIOIINE CXCMC
[peBpallCHMH!

1) C,H,OH 2222 , C H, +H,0

2) 3C,H, + 2KMnO, + 4H,0 — 3C,H4(OH), + 2MnO, + 2KOH
3) C,H4(OH), + 2HBr — C,H,Br, + 2H,0

4) C,H,Br; + 2KOH,,,,py = CH = CH + 2H,0 + 2KBr

5) CH=CH+H,0—% ,CH, -CHO
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104. IlpuBenensl ypaBHEHHS peaKiUi, COOTBETCTBYIOIIHE CXEM
NpeBpaIleHUL:

1) CH, -C =CH +H,0—%"(CH,),CO
2) (CH,),CO+H, —2 (CH,),CH~OH

3) (CH;),CH-OH + HBr — (CH;),CH-Br + H,0
4) (CH;),CH-Br + KOH gy~ CHy~CH=CH, + KBr + H,0

5) CH, -CH =CH, —"** > CH, ~-C=CH+H,
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II1.S. Pacuernble 3a0a4u

OTrBeTnI Ha pacieTHbIC 3aJa1H ¢ KPATKHM 0TBCTOM

1.15%
2.11%
3.41%
4.448 n
5.10,7 %
6.10,1 %
7.81%

8. 66,4 M1t
9.278,1 mn
10. 185,3 mn
11.0,7 %
12.8,1 %
13. MgHPO,
14. NaHSO;
15. C3Hs

16. C4HoCl
17. C;H,OH
18. C,HsNH,
19. C;H:0,
20. C,HsCOH
21. CiHyo
22. CsHs

189



PeuieHue 3aiaHuli ¢ pa3BepHYTHIM OTBCTOM

23.

1) CocraBneHo ypaBHEHHUE XMMUYECKON peaKLMu:

Mg + H,SO, = MgSO, + H,T

2) PaccunTanpl Macchl BEIIECTB, MOJIYUYCHHBIX B XOAC DEAKIIUU:

n(Mg) = n(MgSOy) = n(H,) = m(Mg)/M(Mg) = 4,8/24 = 0,2 Mmonb

n(H,SO,) = 1,05 - 200 - 0,12/98 = 0,26 mons - B u30BITKE,
m(MgS0O,) =n(MgS0,) - M(MgS04) =0,2 - 120=24r

m(H,) =n(H,;) - M(H;)=0,2-2=04r

3) PaccunTana Macca pacTeopa:

my(pactBopa) = p - V(H,S0,4)=1,05-200=210r

my(pacTBOpa) = m,(pacTBopa) + m(Mg) - m(H,) =

=210+48-04=2144r

4) Haiinena maccosas nomnsg MgSO,:

w(MgS0,) = m(MgSO,)/my(pactBopa) = 24/14,4 = 0,112 unu
11,2 %.

24,

1) CocTtaBneno ypaBHEHHE XMMHYECKOH PCaKIIHU:

SO3 + H20 = HzSO4

2) Paccunrana Macca HMCXOJHOrO pPacTBOpa CCPHOM KHCIIOTHI H
macca H,SO, B neM:

my(pactBopa) = V(H;SO,) - p=2000- 1,06 =2120T

m(H,S0,) = w(H,SO4) - m,(pactBopa) = 0,08 - 2120 = 169,6 r

3) CocTaBicHO YpaBHEHHE IUIA pacueTa HCKOMOH MacChl OKCHAA
cepsl (VI):

ITycts Macca SO, paBHa X 1, Torna

my(pacTBopa) = my(pactBopa) + m(SO;) = 2120 + X (r)

m,(H,S0,) = m(H,S0,) + X/M(S0;) - M(H,S0,) =

=169,6 + X/80 - 98 = 169,6 + 1,225X (1)

o(H,S0,) = my(H,SO,)/m,(pacTsopa)

0,2 =(169,6 + 1,225X)/2120 + X)

4) PcuieHueM ypaBHEHMA HalcHa Macca okcua cepbi (VI):

m(SO;)=X=2482r
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25.

I) CocraBneHO ypaBHEHHE XMUMHYECKOM PeaKI{iH:

CaCO; + 2HCI = H,0 + CaCl,T

2) PaccyuTaHbl KONMMYECTBA BEUIECTB PEAreHTOB M CHEJIAH BbIBOJ
00 U36BITKE XJIOPOBOJOPOAA:

n(HCl),,, = 150 - 1,04 - 0,09/36,5 = 0,384 Monb — B M30OBITKE

n(CaCQs) = 10/100 = 0,1 mon

n(HCypopear. = 2n(CaCO;5) = 0,2 MoTB.

3) Paccuyurana macca pacTBopa C YYETOM MAcChl BBUIEIHBIIETOCS
YTIIEKUCIIOTO rasza):

n(CO,) = n(CaCO;) = 0,1 mons

m(CO;)=0,1-44=44r

Mpp=150-1,04+10-44=161,6T

4) PaccuyntaHa MaccoBas J0JIsl XJI0pOBOJOPOA:

n(HCl),,6. = 0,385 - 0,2 = 0,185 mons

m(HC)),..6. = 0,185 -36,5=6,75T

o(HC1) = 6,75/161,6 = 0,042 win 4,2 %

26.
1) 3anucano ypaBHEHHE peaKHH:
HCI10,4 + NaOH = NaClOQ, + H,O
2) PaccyMTaHBI KOJIMYECTBA BEIECTB PeareHTOB U CHEJaH BBIBOJ
00 M30OBITKE KUCIIOTHI:
n(NaOH) =300 - 1,1-0,2/40 = 1,65 MOJb — B H30BITKE
n(HC1O4) =100 - 1,11 - 0,3/100,5 = 0,33 mMonb
3) Beiyucnena Macca NpoayKTa peaxiHu:
n(NaClOy) = n(HCIO,) = 0,33 mons
m(NaClOy)=0,33 - 122,5=404r
4) BeruncneHa Macca J00OaBIEHHOH BOJIBI:
B 40,4
100-1,11+300 L1 +x
OTKyHa X =64r
V(H0) =64 mn

b
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27.

1) CocTaBneHo ypaBHEHHE XUMUYECKOH peakIHH:

SO3 + Hzo = HzSO4

2) PaccuntaHna Macca CcepHOH KHCJIOTBI, HaXxoJuBLIeHci B
HCXOIHOM pacTBOpe U MOTy4YHBLIEHCs U3 X MOJib okcuaa cepsl (VI):

m,; (H>SO,) = my(pactBopa) - ©,(H,SO4) =500-0,2=100r

m(SOs) = n(SO;) - M(S0;) = 80x

mz(stO4) = n(H2$O4) : M(HzSO4) = O8x

3) Paccumwrana Macca pacTBopa M CyMMapHas Macca CepHOM
KHCJIOTHI B HEM:

m,(pacTBopa) = my(pacTBopa) + m(SO;) = 500 + 80x

m3(stO4) = ml(stO4) + mz(stO4) =100 + 98x

4) Halinena macca SO, HeoOxoauMast Juist pacTBOpEHHUS:

@(H,S0,4) = m3(H,SO,4)/my(pacTBopa)

0,4 = (100 + 98x)/(500 + 80x)

ortkyaa x = 1,52 mons, m(SO;) = 1,52 - 80 =121,6r.

28.

1) 3amucaHbl ypaBHEHMA PEAKIHIA:

CaC, + 2HC1 = CaCl, + C,H,

CaC, + 2H,0 = Ca(OH), + C,H;

Ca(OH); + 2HNO; = Ca(NOs), + 2H,0

2) PaccuHTaHB! KOIMHYECTBA BEILCCTB PEATEHTOB M CACJAH BHIBOJ
06 N30BITKEe KapOua KabLys:

n(HCl) =100 - 1,02 - 0,05/36,5 = 0,14 mMoub

n(CaC,) = 6,4/64 = 0,1 monp

CaC; — B u3bnITKE

3) PaccunTaHbl KONUYECTBA BEIIECTB TMAPOKCHIA KAILIUSA W
a30THOM KHCIIOTHI, BCTYITHBIIMX B PEAKIMIO JPYT C APYIOM:

n(Ca(OH),) = 0,1 - 0,14/2 = 0,03 monb

n(HNOs) = 0,06 mois

4) BrruucneH 06beM pacTBOpa a30THOM KMCIOTHI

m(p-pa) = m(HNO;)/®w = 0,06 - 63/0,15=252r

W22 33
p 108
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29.

1) Hamucans! ypaBHeHMS peakUMi B3aUWMOJEHCTBHS KUCIOT C
KOH:

HCOOH + KOH = HCOOK + H,0;

CH,COOH + KOH = CH;COOK + H,O.

2) Paccuuranbl Macca pacrBopa KOH, macca # KoiuuectBo
BemectBa KOH B 3TOM pacTBope:

Meppay =35 - 1,2 =42 1, Moy =42 - 0,2=8,4 3

v=28,4:56=0,15 Moub.

3) Omnpeneneno KOJIMYECTBO BELICCTBA KMCIOT B CMCCH:

v(HCOOH) + v(CH;COOH) = 0,15 mons.

4) OnpcacacHa Macca YKCYCHOM KHMCTIOTBl B MCXOAHOM CMECH H
paccukTaHa ee MaccoBas fois m/60 + (7,6 —m)/46 = 0,15, m=3,0r.

®(CH;COOH) B cmecH KHCHOT:

®(CH,COOH) = 3,0 : 7,6 = 0,395 unu 39,5 %.

30.

1) 3amicaso ypaBHCHHME PEaKLUM:

P,05 + 3H,0 = 2H,;PO,

2) PaccymraHo KOIMYCCTBO  BeulecTBa — oOpasoBaBlIeHCH
optodocdopHOH KUCIOTHL:

n(P,05) = 2,84/142 = 0,02 Monn,

n(H;PO,) = 2n(P,0s5) = 0,04 monb

3) PaccuuTaHO KOJIMUECTBO BELUCCTBA WICTIOUH:

n(NaOH) = 30/40 = 0,75 mons

4) Cpenan BeiBog 00 M30BITKC 1enoun 1 o0 obpaszosanuu 0,15
Motk opTodocdara HaTpHs:

n(H;PO,) =60 - 0,18/98 + 0,04 = 0,15 moib

(r.e. n(NaOH) : n(H;PO,) =5: 1)

B coorerctBun ¢ ypaeHenumem H;PO, + 3NaOH = Na;PO, +
3H,0 obpazyercs 0,15 mons Na;PO4
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31.

1) CocraBneHo ypaBHEHHE DEaKLIMM MEXHY OKCHIOM MCIOU H
CEpHOIi KHCIIOTOM:

CuO + H2S04 = CUSO4 + Hzo

2) PaccurTaHo KOIHYCCTBO BemlecTBa okcuaa mean (II) u ceproit
KHCJIOTBI, YCTAHOBJICHO MX COOTHOHICHHC B XOZE pEaKLUH:

v =m/M; v(CuO) = 16 r : 80 r/monp = 0,2 Mot

v(H,SOy) =V - p- /100 - M=40-1,03-0,05/98 = 0,021 mons

(cnepoBatenbHo, CuO B H30BITKE).

3) OnpegeneHO KOJIMYECTBO  BellecTBa 0Opa30BaBLICTOCS
cynbhara MCAH M YKa3aHO Ha 0Opa30BaHME €ro KpUCTAIOrHIpaTa lpy
yTapUBaHUU:

v(CuO) = v(CuSO,) = 0,021 Mons

[Tpu ynapusaunu ob6pasoBancs MeaHbi kynopoc CuSO, - SH,O

CuSO, + 5H,0 — CuSQ, - SH,0

4) PaccyuTaHa Macca MCIHOIO Kynopoca:

m(CuSQ, - 5H,0) =250 r/monb - 0,021 monp = 5,251

32.

1) Paccuurano KOJHUYECTBO BelllecTBa CEPOBOAOPOAA:

v(H,8) =5,6 : 22,4 = 0,25 Moub.

2) Omnpenenensl Macca pacTBOpa LIEJNOYM, Macca IIENOYH B 3TOM
pacTBope ¥ konudcecTBO BenlecTtBa KOH B pacTBOpe:

m{pactBopa KOH) =59,02 - 1,186 =70T.

m(KOH) =70-0,2=14r; v(KOH) = 14 : 56 = 0,25 moub.

3) VYcTraHOBNEHO, YTO B pC3YNbTATC XHMMHYECKOH peakuuH
obpazyeTcs TrUApOCYJb(HI Kanusd U ONPEAENCHO €ro KOJHYECTBO
BCIIECTBA:

KOH + H,S = KHS; v(KHS) = 0,25 mMonb.

4) PaccunTaHa Macca HOJYYECHHOTO B pe3yJbTaTe pCaKIliu
ruapocyneduaa kanus: m(KHS) =72 - 0,25 = 18r.
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33.

1) Paccuntano KOMHYECTBO BEMIECTBA AMMUAKA:

v(NH;) =4,48 /22,4 n = 0,2 monb

2) Omnpenenenbl Macca U KOJIMYECTBO BELIECTBAa OpTOhOCcHOpHOH
KHCIIOTHI:

m(H,PO,) = 0,049 - 200 =9,8 r.

v(H;PO,) = 9,8/98 = 0,1 mMonb.

3) VYcraHOBIEHO, 4YTO B pe3yjbTaTe XHUMHYECKOH peaklIHH
obpa3yercsa ruapodocdat aMMoHuU:

2NH3 + H3PO4 = (NH4)2HP04,

T.K. V(INH;3) : v(H;PO4) =2 : 1

4) OmpeneneHbl KOJMYECTBO BEeCTBA M Macca ruapodocara
aAMMOHUSI:

Vv((NH,),HPO,) = v(H;PO,4) = 0,1 Mos.

M((NH4),HPO,4) = 0,1 - 132 =13,2 .

34.
1) 3ammcana ofmas ¢opMmyna M paccuMTaHa MOJSApHas Macca
amuHokucnotsi — C,Hy,(NH,) COOH.

(0) = 2:16
MKMCHOT]:I
32
Mucnots = ook 75 (r / Mos).

2) HaiigeHo 9HCIO aTOMOB yIiepoJa B MOJIEKYNE KHCIOTHI M
YCTaHOBIICHa ¢ (GopMyna:

M=12n+2n+16+45=75; 14n= 14

n=1

®opwmyna kuciotsl NH,CH,COOH

35.

1) HaiigeHs! KoJM4YecTBa BELIECTB YTIICKHCIOrO rasa, BOIBI M
a3ora:

n(CO,) = 0,896/22,4 = 0,04 Mo

n(H,0) = 0,99/18 = 0,055 monb

n(N,)=0,112/22,4 = 0,005 monb

2) HaiiacHO COOTHOIIEHHE AaTOMOB B MOJIEKY/e BTOPHUYHOIO
aMKHA U YCTaHOBJICHA Cro MOJIEKYJIApHas Gopmya:
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C:H:N=0,04:0,11:001 =4:11:1
(C,Hs),NH

36.

1) HaiiaeHs! komdecTBa BCIIECTB YITICKUCIIONO rasa, BOAbI M a30Ta:

n(CO,) = 0,896/22,4 = 0,04 Monb

n(H,0) = 0,99/18 = 0,055 moub

n(N,) =0,112/22,4 = 0,005 monb

2) HalincHo cOOTHOINIECHHE aTOMOB B MOJIEKYJIE TPCTHYHOTO
aMHMHa ¥ YCTaHOBJICHA Cro MOJICKYJsipHas popMyia:

C:H:IN=0,04:0,11:0,01 =4:11:1

(CH3)o(CoHs)N

37.

1) CocraBiicHO YypaBHEHHE pEaKUMH M pPacCUUTaHa MoJApHas
Macca yTieBo10poa ¥ MPOAYKTa PCaKUUH:

C.H,,; + 2HBr — C,H,,Br,

M(C Hzn2) = 14n - 2; M(C,H,,Br;) = 14n + 160

2) YcraHoBlicHa MOJIEKYAsgpHasa opMyna yrlicBOAOpOaA:

(14n +160)/(14n-2)=4,n=4

®opmyna: C4Hg

38.

1) CocraBicno ypaBHeHHE ruaponnsa 3¢upa B 00LICM BHIC H
HalJICHbI Macca U KOJIMYECTBO BEILIECTBA MHIPOKCHIA KaJIHs:

RCOOR' + KOH -» RCOOK —~ R'OH

m(KOH) = (9,8 +3,2)-74=5,6T

n(KOH) = 5,6/56 = 0,1 mons

2) OnpenencHa MoiApHas Macca 3¢upa M YCTAHOBJICHA CIO
tdhopmyna:

n(RCOOR") = n(KOH) = 0,1 mous, TOrHa

M(RCOOR") = myn = 7,4/0,1 = 74 r/Mmoib

M(R'") =3—’T—= 32 r/monp, otctioga M(R') =32 - 17 = 15 1/monb

pagukan R' - CH;
M(RCOOK) = %? =98 r/mons, orcrona M(R) = 98 — 83 = 15 r/mons

R - CH,;, cnegoarensHo, 3¢up CH;COOCH;.
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39.

1) PaccunraHa MonspHas Macca ajkKuHa:

M =29 - Dy = 1,862 - 29 = 54 r/mMonb

2) HaiineHo 4ucno aroMoB YTIEpoAa B MOJIEKYJC aiKHHA MU
YCTaHOBIICHA ero opMmyrna:

O6was dpopmyna ankuuos C,H,,

12n+2n-2=54

n=4

®opmyna ankuHa CiHg

40.

1) CocraBneno ypaBHCHHe peaklMi B 0OLIEM BHAC, U PACCUHMTAHA
MOJISIpHAsA Macca KUCTIOThI:

CnHz,COOH + NaHCOs = C,H;,+iCOONa + H,0 + CO,

n(CO,) =5,6/22,4 = 0,25 mons

n(CO,) = n(C,Hy,.1COOH) = 0,25 moinn

M(C,H;,.,COOH) = 22/0,25 = 88 r/monn

2) Ycra"oBiieHa MOJICKyJIspHas POpMYIIa KUCIOTHI:

M(CHyy 1 COOH) = 12n+2n+ 1 + 45 =88

14n + 46 = 88

14n =42

n=3

MoJickynapHas ¢popmyna kucinothl C3H,;COOH

41.

1) 3anucaHo ypaBHEHHE peaKiMH TUIPOTraloreHIPOBAHUS aJIKCHA
U C/leNlaH BBIBOJ O PaBEHCTBC KOJIMYCCTB BELISCTB aJIkeHa M BOAOPOA:

C.H,, + HCl = C H;,,Cl

Ha ocnoBanun ypasrenus n(C,H,,) = n(HCl)

2) PaccyuraHa MoJIeKyNMSApHas ~Macca U YCTaHOBJIEHa
MoJIeKyIsipHas (popMyra ankcHa:

n(C,Ha,) = 0,600/22,4 = 0,0268 Mo7b.

M(C,H;,) = m/n=1,5/0,0268 = 56 r/monb

M(C,H,,) = 12n + 2n = 56 r/Moib

n=4

Monexynsipnas dhopmyna CsHg
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42.

1) Paccumtana MonsApHasi Macca, KOJNHMYCCTBO BElECTBA
OpPraHH4CCKOI'O COCIMHEHHS M KOJIMYCCTBO BEILIECTBA YIVICKHCIIOTO
ra3a ¥ BOJbl, MOJY4EHHBIX MPH CTOPAHUU OPraHUYCCKOTO COCAMHEHHS

M=32-1,8125= 58 r/MOJL.

v=1,74: 58 = 0,03 momns.

v(CO,) = v(H,0) = x; 44x + 18x = 5,58; x = 0,09 Moub.

2) PaccuyuraHo 4MCNO aTOMOB YTJIEpoa, BOAOPOAa, KHCIOpoaa
ofpeneneHa xumMuueckas GopMysia OpraHU4eCcKoro CoOeTHHEeHN:

n(C) =0,09:0,03 =3; n(H) = (0,09 : 0,03)-2=6;

n(O)=[58-(12-3+6))/16=1

C;H:O

43,

1) CocTaBneHo ypaBHEHHC peaklidy B o0WIEM BUC, H PACCYMTAHA
MOJIIpHAA Macca KHCIIOTHI:

CyH2,+1COOH + NaNCO; = C Hy,COONa + H,0 + CO,

n(C0O,)=5,6:22,4=0,25 monb

n(CO,) = n(C,Hz,.iCOOH) = 0,25 mons

M(C,Hz,.,COOH) = 25,5/0,25 = 102 r/momnb

2) YcraHoBneHa MonekyispHast GopMysia KUCHOTHI:

M(C,Hz2,;COOH) =12n+2n+ 1 +45=102

14n + 46 =102

14n =56

n=4

Monekynsapnas ¢opmyna C,H,COOH
44,

1) 3anucano ypaBHEHHe peakUMK THIPHAPOBAHHSA ajKeHa H caeiaH
BbIBOJI O PaBEHCTBE KOJIMYECTB BEIICCTB AJIKEHA U BOAOPOIa:

CiHyn + Hy; — CiHonis

Ha ocnoBanuu ypasuerus peakiuu n(C,H,,) = n(H,)

2) Paccunrana Moseky:IspHas Macca alKeHa W YCTAHOBIIGHA €ro
MOJICKyNIApHas GopMyia:

n(C,H;,) = 0,200/22,4 = 0,0089 mous.

M(C.H,,) = m/n = 0,5/0,0089 = 56 r/monb

M(C.H,,) = 12n + 2n = 56 r/mMonb

n=4

Monekynsapuas ¢opmyna C,Hy
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His 3ameTo
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