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Hoceawaemcsa opyzy u yuumento Cepzeto Cepzeesuuy Yypanosy,
onluyemeopAsuIeMy INOXY, K020a 6ce MOIbKO HAUUHATIOCS...

Hrops Ceurannko, Bagum Kucun
IIpenuciioBue

Hukoro He cobnpaemcs yOexxaarh B IpaBUIBHOCTH U3AaHUS KHUT U M30PaHHBIX
— 1100 ecTh MOHNUMAaHNE, YTO Oyayliee CTPaHBbl - B pyKax y HBIHEITHUX ByHJIEPKUH-
OB (eci HE yenyT), 100 HET.

Hu npu kakux SKOHOMHYECKHUX 0OCTOSATENIbCTBAX HE IEPEeBEAETCA THUII SHTy3HacTa-
YUHTENs, OTAAIONIEr0 OCTaTOK Ui (MOCTe HIKONBbHOM KaXXIO0IHEBHOM CyeThl) TOH
MaJIOi 4acTH yYEHHUKOB, YbH UMEHA MOTYT BOMTH B UCTOPHIO OTEUECTBEHHOH Hay-
KH.

s Toro, 4ToOBI MOMOYb TAKOMY YUYHTENIO HE TaK YacTO U300peTarh BENOCHIIC],
a €ro YYeHHKY J1aTh BO3MOXHOCTB UTO-TO JIeJIaTh CAMOCTOSATENBHO, HE pa3bICKUBAast
cTapble KOIMHU 3aj]ad MUHYBIINX OJIMMIIHA/, a UCIIOIB3Ys MPUBEACHHBIE JOCTATOU-
HO OUYEBHUHBIE AJITOPUTMBI U IPUMEPHI 3a/1a4, U 3afyMaH 3TOT 3a/laUuHUK.
[MpakTuyuecky Bce 3a/1au¥l B3SATHI M3 XMMUYECKHX OJNMMITHAJ PA3HBIX JIET, U OOJb-
mast 4acTh U3 HUX - aBTOpckue. OcTanbHble COYMHAIUCH TAKUM OOJBIINM KOJIH-
YeCTBOM HAIIUX KOJUIET, YTO HET HMKAaKOH BO3MO)XHOCTH M3BSICHUTHCS B yBaxe-
HUU BceM. Heckonbko uMeH, mpuHaaiexanmx smoxe 60-70-x, 0TKyna B OCHOBHOM
B3STHI 3a]1a4M, TeM He MeHee, HazoBeM — 3To B.C.J/Henposckuii, B.B.3aropckuii,
B.1. [Jaitnexo, B.I.Po3annes, B.B.Cremnuk, T.A.AnamoBud, I.b.Bonbepos.
[IpakTHKa MOKa3bIBAET, UTO 33/1a4X OJIMMITHAJ, HE TpeOyromnue HETPATUIIMOHHOTO
MBIIICHHS, OBICTPO OKA3BIBAIOTCS B TIEPEUHE 3a/1a4 MPHEMHBIX IK3aMEHOB KaKOT0-
nu60 n3BectHoro BY3a. Ot1o j1ecTHO, HO peajbHO MOJIe3€H A pa3BUTHS XUMUYe-
CKOM JIOTHKH JIPYTO Ki1acc 3a7ady - 3a/1auu “‘c M3IOMUHKOI”’, TpeOyrolue, TOMIUMO
3HaHUSA IpeaMeTa, HECTaHIapTHOTO JOTHYecKoro noaxoaa. MHoraa ato “3amacku-
pOBaHHBIE” O] 33/1a4W peajbHbIe HaydHbIE POOJIEMBI, @ HHOTIIA 32 YCIOBUEM Ha
MOJICTPAHUIIBI KPOETCS PELICHHE Ha TOJICTPOKH.

V toro ynrarens (“pemarens’), KOTOPBIA CUUTAET, YTO HUKAKHE XUMUYIECKHUE MPO-
OJeMbl €My HE CTpAalllHbl, UMEETCSI BO3MOKHOCTh YOCIUTHCS B 3TOM, IPOpPEIIAB
MpeIoKeHHbIe 3a1adu. J{is Havana npejiaraeM NOAETUTh KBaJpaT Ha ISTh paB-
HBIX IO INIOIIAIU YacTeH.

ABTOpBI



Beenenne

CymecTByromnye B MIKOJIBHOW WiH (aKyIbTaTHBHON MPAKTHKE aJTOPUTMBI perlre-
HUS 3a/1a4d 110 XUMHUHU CTPOTO TOBOPSI, TAKOBBIMU HE SIBJISIOTCS] — OHU MTOKA3bIBAIOT,
KaK ¥ B KaKOH IMOCIIEZ0BATEIFHOCTH peNIaTh KOHKPETHYIO 33/1a9y WM Y3KO Odep-
YeHHBIN TUM 3314 ¢ BapbUPYIONIMMHCS JaHHBIMH, HO HE 0000IIAIOT B OMH WIIN
HECKOJIbKO YHHBEPCAIBHBIX aJTOPUTMOB BCE€ UMEIONIHECS 3aa9H THHAMIYECKOTO
Tuna. J[MHaMU9eCcKIME MBI Ha3bIBAEM 33]1a4H, MCTIONB3YIOIIHE IJISl PACUETOB YpaB-
HEHUS XUMHYECKHUX peaknni (B OTIIMYHE OT CTATHYECKUX, B KOTOPHIX HET XUMHUYe-
CKHX PEaKInii).

B nepBoif yacTi KHUTH MPOBEEHA ATOPUTMHU3AINS (TI0 METOZaM PEIIeHHUs) Clle-
IYIOIIUX TUTIOB 33714 110 XUMUH:

— ycTaHOBIIeHHE (QOPMYITBI BEMIECTBA 110 KOJIWYECTBEHHBIM TaHHBIM O €TO COCTaBe
WJIH TIPOAYKTaX MPEeBpaIleHNN;

— MCTIONIb30BaHUE MPaBWIIa /I TUTHBHOCTH:

(cimpt+ecompt....Fekmy) = C(oguy(Mi+my....+mg), TA€ Cj...Ck — CBOWCTBa» KOMIIO-
HEHTOB CMECH, HalpuMep, KOHIIEHTPAIHs, TeMIIeparypa 1 JIp., mj...mMy — BKJIAIBI
9TUX KOMIIOHEHTOB B CMECh; C(o6ur) — «CBOMCTBOY» CMECH; Mi+my...mx Macca cMe-
cH;

— 337a4d C pacuyeTaMH 10 YPaBHEHHSM TIOCIENOBATEIbHBIX PEAKITHHA
(«CTEXHMOMETPHUIECKAM CXEMaM»);

— 33/[aYd C pacyeTaMH TI0 ypaBHEHHWSM MapajuleIbHBIX  PEaKITHHA
(«Ha cMecmy).

[IepBrie 1Ba THIIA OTHOCATCS K CTATHYECKUM, MTOCIEAHAE — K TUHAMHYECKAM 3a/1a-
yam. Takoe ejeHne HeCKOIBKO YCIOBHO, HO OHO TIOMOTaeT «Pa3IOKUTH O TI0JI04-
KaMm» WHOT/IA TOCTAaTOYHO CYMOYpPHBIC YCIIOBHS U eIIe 0oJiee CyMOYpHBIC PEIICHUS
XUMHYECKHX 3a/1a4.

Marepwuai nepBoii 4acTH WITIOCTPUPOBAH 3a/1adaMy (Kak CTaHIApTHBIMH ITKOJb-
HBIMH, TaK ¥ OJMMITHAIHBIMH BBICOKOTO YPOBHS), KOTOPbIE MOKHO PEIIUTh, HC-
TOJTB3YA MIPHUBEICHHBIE ANTOPUTMBL. OTIICHIBAEMBIE AIITOPUTMBI MOTYT OBITH JIETKO
peann30BaHbl B MPOCTEHIINX KOMITBIOTEPHBIX MTPOrpaMMax.

Bo Bropoii yacTu KHUTH 33724yl CTPYNIIAPOBAHBI IO KIIIOYMKaM, HAMEKaM Ha pe-
menne. BHyTpH Kakaoro paszenia cHadaia MIyT MPOCTHIE 3a/adu, 3aTeM Oolee
cioxHBIe. Pemmenns 3a1a4, Ka3aBIIXcs aBTOpaM IIPOOJIEMHBIMH WU HanOoJee 00-
ITAMH, TaHbI TOAPOOHO, OCTATBLHBIX — CXEMAaTHYHO (perieHne GpakTHIecKu Ipe/-
CTaBJISIET COOOH pacCIIMPEHHBIN OTBET). ABTOPHI MOTBITAIUCE OOOOITUTH TTPHHIIH-
ITbI, KOTOPBIE UCTIONMB3YIOTCS TIPY COCTABICHNN «KadeCTBEHHBIX» 3aa4 (B KOTOPBIX
COBCEM He 0053aTeIbHO OTCYTCTBYIOT PacdeThl — HO €CIIM PacdeThl B HUX €CTh, TO
OHH HE UTPAOT KITFOUYEBOH POJIH), @ TAK)KE METOBI MX PEIICHUSI.



Pa3pen 1.

ANropuTMbl pelieHns pacyeTHbIX 3agau

1. PACYETbI BE3 XUMUYECKNX PEAKLIA

1.1. AAQUTMBHbLIE cMecU

AZ[,Z[I/ITI/IBHLIMI/I CMECCAMM HAa30BEM CMECH, TIOAYNHAIOIIUCCA 06H_leMy 3aKOHY aJau-
THUBHOCTH:

CiM1+CoMa+...+CoMy = Ce(M 1+ M +...4+ M) (D)

rae Ci...Cn — «CBOMCTBaY» KOMIIOHEHTOB CMECH, HalIPUMeEP, TEINIOEMKOCTh, TEMIIC-
paTypa, MacCOBEIE JIOJIM BEIIIECTBA B PACTBOPE U JAPYTHUE;

M;j...M;, — «Maccel»y KOMIOHEHTOB; Ccy — «CBOMCTBOY» CMECH.

AJZIMTUBHOCTh PE3YIBTUPYIOIIETO CBOWCTBA CMECH OINPEIEISICTCS TEM, YTO KOM-
IIOHEHTBI HE B3aUMOJEHCTBYIOT JPYT C JAPYrOM, JaBas JIMHEUHYIO CYNEpPIO3ULIUIO
CBOMCTB.

[To Takomy mponopuroHaIbHOMY cooTHOWEHHMIO (1) Jerko paccunTars 0001 He-
I/I3B€CTHI)II>1 HapaMeTp CMECH 110 UBBCCTHBIM OCTAJIbHBIM.

«Pacmennmy» 3aauy Ha JIBe — HaXOXKJEHUE MapaMETPOB CMECH IO MapaMmeTrpam
KOMIIOHCHTOB U OHpeI[CHCHI/Ie HapaMCTpOB KOMITOHCHTA 10 N3BECCTHBIM JaHHBIM.
O003Ha4YuM 3a 1 KOJTHYECTBO KOMIIOHEHTOB. Torma

_ ZCiMi , o, = MauCon = ZMiCi
MCM ’ MX

Cem

rae CCM_ CBOﬁCTBO CMECH, X — KOMIIOHCHT C HCU3BCCTHBIM HapaMeTpOM,
a Mx=Mjp — ZM;i.1.
SCOCTaBI/IM aJ'IrOpI/ITMLI 60Hee CJIOXKHBIX CJ‘IyI{aeB:

1) Cmecob u3 08yx KOMROHEHMOE C 08YMA HEU3BECHIHBIMU RAPAMEMPAMU.
2) Cmecb npou3sonbHO20 KOJIUYECHEA KOMNOHEHMOE C OOHUM HeU36eCHHbIM

napawempom (He cuumas 0OHOU U3 MACC KOMHOHEHMO8 Ul MACCHbL cmecu,
Komopas J1€2K0 6blHUCIACMCA RO DA3HOCMU UIU cy.wne).

ITepBolit cayyail — NPONOPLMHU JJISl AJJIUTUBHBIX CMECEN MX JABYX KOMIIOHEHTOB C
JIByMSI HEM3BECTHBIMU.
Jlns IByXKOMIIOHEHTHOM cMecH cooTHomreHue (1) umeeT Bu

Cimj + Comp = Co(m; + mp) 2

IIpeoOpa3oBeIBacM B OTHOLIEHHE M1/my:
6



Cim; — Com; = Comy — Comy
mi(Ci — Co) = mz(Co — C2);
mi_ Co—C2 3)

m Ci—Co
IIpencraBuB 3Ty IPOMOPLHIO B BUAE KKPECTaAN:

Cl\C/CO—CZ :E
C o "~ C-C m

IMOJIYYUM TaK Ha3bIBAEMOC «IIPABUJIO KPECTa».
Pazbepem HECKOIBKO TPUMEPOB.

IIpumep 1. Yemy pasHo conepxanue (%) nzorornos HeoHa 2Ne u 22Ne B pupo-
HOM HEOHE, MMEIOIIEM, B COOTBETCTBHU ¢ [leproaudeckoil CHCTEMOW AIIEMEHTOB,
OTHOCHUTENBHYIO aTOMHY!0 Maccy 20,2?

Pewenue. Tlpumem 3a X unciao atoMoB 20Ne B kaxasix 100 aroMax IpHPOTHOTO
HEOHa, Tora yucio aroMoB 22Ne Oyet (100—x). Macca x aromo 29Ne paBna 20x,
a macca (100—x).atomoB paBHa 22Ne — 22 * (100—x). [To 3aKoHYy aJIJUTHBHOCTH:

20x +22 - (100—x) =20,2 - 100

Pemenune nomyuenHoro ypasaenus jgaet X = 90 (aromos 2°Ne) u 100 — 90 = 10
(atomoB 22Ne). Takum 006paszom, conepixanue 20Ne cocrasnset 90%, a conepxanne
22Ne — 10%.

IIpumep 2. Kaxoso conepxkanne n30tornos 35Cl u 37Cl B mpupoaHOM XJI0pE, HMEO-
IeM OTHOCHTEIIbHYI0 MOJICKYIsIpHYI0 Maccy 70,907 Ilpemtoxkure criocoOBl BHI-
neneHns 9ucThIX BemmecTs 35Clp u 37Cly U3 IpHpOIHOTo XIIopa U €ro COeANHEHHI.

Pewenue. Tlpumem 3a x coaeprkanue 3>Cl B IPHUPOAHON CMECH H30TOIIOB:
35+x+37-(100 —x) =35,45+100
x=1775.

Orser: 77,5% 35Cl u 22,5% 37CL.

Crioco0sI pa3zielieHus U30TOTIOB:

— OCHOBaHHBIE HA PA3INYNH B Macce (LeHTpUu(yrupoBaHue 1 T.11.);

— OCHOBaHHBIE Ha PA3JINYHOM OTHOIIEHUH MacChl K 3apaay (A1 HOHOB);

— OCHOBaHHBIE Ha U30TOMTHOM 3(pekTe B XMMHUUECKHX Tpolieccax (KHHETUIECKUE).

Ilpumep 3. a) KakoBel maccel 10- u 25%-HBIX pacTBOPOB TMAPOKCHIA HATPHS,
KOTOpBIe HeoOXoauMo cMemmath Ais monyyenus 200t 20%-Horo pactBopa?

0) KakoBbl mMaccel 30%-HOTO pacTBOpa CEpHOI KHCIOTHI U BOABI, HEOOXOAUMBIE
qutst monyuenust 300t 10%-uoro pactBopa?

Pewenue. BOCHOJ’IB3y6MCH TOJIBKO YTO BBIBCACHHBIM «IIPABHUJIOM KpECTa»:



B\zo/i mi m

=— ,Te. — =

1
a = -
) 25 — 7 T=10 m m 2
Takum o6pazom, st mpurorosiaerus 200 T 20%-noro pactBopa NaOH Hamo B3ATh
1-:200/3 = 66,66 T 10%-H0r0 pactBopa u 2:200/3 = 133,33 r 25%-H0TO pacTBOpa
NaOH.

0) AHaJIOrMYHO, 30 ~— 10 / E = l , 1 maccel 10%-noi HySO4u
2

Bozbl — 1:300/3=1001 30% H2SO4

2-300/3=200T BOZEI.
Ilpumep 4. a) CKOIBKO MHJUTUIIATPOB BOJBI CIIEAYET B3STh I pacTBOpeHHs 27,8 T
FeSO4-7H20, uToOs! npurotoBuTh 8%-HbIH (110 Macce) pacTBop FeSO4?
0) Cxonmpko rpammoB FeSO4-7H2O HyXHO 100aBUTH K 3TOMY pacTBOpY, YTOOBI
MaccoBasi Ao Bo3pocna a0 15%7?
Pewenusa:
Bapuaum al) B 1 mons FeSO4-7TH,0 conepxkutcss 1 mons FeSO4. g mpu-
TOTOBJICHUsI pacTBopa B3sutu 27,8 wim 27,8/278 = 0,1 Mok KpUCTaLIOTHApATA.
CrnenoBarenbHO, B IOTy4eHHOM pacTBope coxaepxkutcs 0,1 monb, nian 152-0,1 =
15,2 r FeSOa.
[TpubaBuam X T BOABI, MOMYYHIN MaccoBylo noio FeSO4 B pacTBope:

15,2
®1(FeS04)(%) = ———— +100% = 8%; x=1622r
(27,8+x)

Bapuanm a2) PaccmarpuBaem FeSO4:7H>O kak «xBazupactBop» FeSO4 B co0-
CTBEHHOHN KpUCTaJIH3alMOHHON Boze. Torna maccoBas jonst FeSO4 B aToM «pac-
TBOpe» — 152/278 = 0,547.
Teneps MBI MOXXEM IPUMEHUTH PABUIIO KPECTA JJISI «PACTBOPOBY» C COAEPIKAHHEM
FeSO4 152/278 u O:

0.547 0,08
hehdli N =
0 — %080 467

Orcromax=1623r

Bapuanm 61) Eciv B monmy4eHHBIH pacTBOp BHECTU Y T T.€. /278 Mo FeSO4-7H,0,
TO Macca pacTBopa cTaHeT paBHOM (27,8 + 162 + y) 1, a Macca pacTBOPEHHOTO
FeSO4 B 3TOM pacTtBope OyneT paBHa:
15,2+0,574
TR 100%
27,8+162,2+y

©2(FeS04)(%0) = =15%

Otcromay =33,5r.
Bapuanm 62) [lpumenuM npaBuUiio KpecTa s peanbHoro 8%-HOro pacTBopa u
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54,7%-HOTO «KBa3HPaCTBOPA»:

8 \15/ 39,7:162,2+27,8
54,7 / ~ 7 X

Orcromax =335

Takum obpazom, 11 ysennuenus maccoBoi 1o FeSO4 o 15% x npuroroieH-
HOMY TI0 1. @) PacTBOPY Hy>kHO 100aBuTh 33,5 T FeSO4:7H,0.

1.2. OnpepneneHne cpopmMysibl XMMU4YECKOro coeauHeHUst No
SAIBHO 3aflaHHbIM KOJINYeCTBEHHbIM NapamMeTpam.

Xumuueckast popmylia BEIIECTBA ONPEEIETCS MOJIBHBIM COOTHOIIICHHEM BXOJIsI-
[IMX B HETO 3JIEMEHTOB (BBIPRKEHHBIM B IIEIIBIX YHCIIAX).

Pacuer xumuueckoit opMyIibl BeliecTBa 10 3aaHHBIM MACCOBBIM COOTHOIIICHHSIM
CBOJIUTCS K JCTICHUIO «Macc» (TI0Jl «MacCOBBIMUY» COOTHOIIIEHHSMH TO/Ipa3yMeBa-
FOTCS KaK MIPSIMOE COOTHOIICHUE B TPaMMaX, TaK U MACCOBBIC JIONH B TIPOLICHTAX, B
JOJISIX JIF00O0TO BUIA (HE 0053aTENbHO B I0JIAX €AMHUIIBI) U TIP.) HA aTOMHBIE MACCHI
3IIEMEHTOB.

[ycre 3amaua chopmMynupoBaHa Tak:

«Bewecmeo cooepacum x% onemenma X, y% onemenma Y, z% onemenma Z.
Monexynsipnas macca sewgecmea W. Onpedenums e20 opmyny».

Pewenue. Ilpocteitmas popmyna BemectBa: XnY mZk, @ COOTHOIIICHUE

mke—~ .. Y . % | npencrarieHHOE B LEJTBIX YHCITAX.
M(x) M(y) M(z)

@opmyna BemectBa (XnYmZk)p, 1€ p = W/Wyp , @ Wpp — MOneKkyisipHas Macca,
paccuuTaHHas AJs MpocTerend GopMyIbL.

B pasznene 2 npezncrasieH 6onee CIOKHBIN alTOPUTM C TIPEIBAPUTENBHBIM OIIpee-
JICHHEM «Macc» 3JIEMEHTOB B COETMHEHHUHU T10 IIPOyKTaM €ro peakiuii, Hanpumep,
TOpEHHS.

3anaun:
1. BemectBo A, comepixkariee 24.24% C, 4.04% H u 71,72% Cl, npu Ha-
IPEBAHUM C BOJOM B MPUCYTCTBHH CIA00T0 OCHOBAHUS IPEBPAIIAETCS B BEIIECTBO

B, nmaromiee peakiuio cepeOpsiHOro 3epkayia. Hamumure cTpykTypHbIe HOpMYIIbI
Beriects A u B.

2. BemecTBo, MIOTHOCTH MO BOXOPOAY KOTOporo paBHa 21, cocTtout u3
85.71% yrnepona u 14.29% Bomopona. Onpenenute ero MOIEKyISIpHYIO GOpMYITy.

3. BemectBo cocrout u3 34,59% Na, 23,31% P, 42,10% O. Onpenenute ero
9



MOJICKYJISIPHYIO (hOPMYITY.

4. BemectBo comepxur 15,18% C, 6,33% H, 17,72% N u 60,76% O.
OnpenenuTs ero GopMyITy, KJIAcC BEMIECTB, K KOTOPOMY €r0 MOXKHO OTHECTH.

5. Heopranunueckoe coenqunenue coaepxxut 12,28% azora, 3,50% Bomopona,
28,07% cepsl u kuciaopoa. HazoBute 310 coeAMHEHNE U KPaTKO OXapaKTepu3ynTe
€ro CBOMCTBA.

6. KonudecTBeHHBIN aHAIN3 HEU3BECTHOTO HEOPTAHUYECKOTO COEAMHEHUS A
MOKa3bIBAET, YTO OHO COAepKUT Harpuit — 18,55%, cepy — 25,80% u xuciopoxn.
[Ipu HarpeBaHWm A JIETKO TpEBpAIaeTCs B KUAKOCTh, KOTOpask MpH HarpeBaHUU
¢ KapOWaoM KambIus (METOJ KOJMYECTBEHHOTO OTpEIETICHHUS BOABI) BBIACISET
aretmien: 1,680 T uccrmenyemoro BemecTtBa maet 0,378 i amerwieHa (yCIIOBUS
HOpMaJIbHEIC). YCTaHOBHTH (DOPMYITy BelecTBa A W yKaszarh, pearupyeT JIH OHO:
1) ¢ comstHOM KHUCIOTOMH; 2) ¢ momom; 3) ¢ xyopuaoM cepedbpa. Ecim ykazaHHbIe
peaKkIuy TPOVCXOMAT, HAIWIINTE YPaBHEHWS COOTBETCTBYIOIINX IMPEBPAICHIH.
N3 kakuX JOCTYITHBIX B TA0OPATOPHH COSAMHEHI MOYKHO ITOTYIUTh BEMEeCTBO A?
OTBEeT MOTHBHPYHTE HEOOXOMUMBIMU YPABHEHUSIMH PEAKITHIA.

7. HeycroiiunBasi HeopraHU4ecKasi KUCJIOTa COICPIKUT CEPY C MacCOBOM JI0-
ne#t 56,14%, kucnopon u Bogopor. Onpenenure 3Ty kuciaoty. OTBET MOATBEPAUTE
pacueTom.

8. Munepan Gepwin comepxut 31,28% xpemuus, 53,63% xuciopoma, a
TaKke aTfoMUHAN W Oepmimii. Onpenennuts popmyny Oepuina. (Mcmoms3oBarh
HpI/I6JH/I)KeHHBIe 3HAYCHUA aTOMHBIX MaCC).

9. Hexotopsie kBacubl [kpuctaymioruapar AlYB37(SO4)2-12H20] comepaxar
51,76% xucnopozna u 4,53% Bonopoaa. OnpenenuTe UxX COCTaB.

10. Jns ycranoBneHus: cTpoeHust Tpex coeauHeHuil A, b, B mposenen psa
HCCIIEI0BAaHUN.

I. benoe kpucTammyeckoe BEMIECTBO A, KOTOPOE COAEPIKUT TOJIBKO YIe-
PO, BOIOPO M KHCIOPOJ, IPUHAIEKHT K KIIaccy KapOOHOBBIX KHCIIOT. Jj1st mpu-
OMM3UTENILHOM OLIEHKH e¢ MOJIIPHON Macchl 10,0 T KUCIOTHI paCTBOPHIIN B BOJIE,
MpUOABHIIM KyCOUYKH JIbJIAa U IPH MHTEHCUBHOM BCTPSIXMBAHHU OXJIAJIIITH CMEChH JI0
— 2,5 °C. 3arem Kycku JIbJia OBICTpO ymamuian. Macca pactBopa coctaBuia 76,1 T,
pH=1,4. MonspHoe MOHMKEHHE TOYKH 3aMEpP3aHus BOABI (KPHOCKOMUYECKas Io-
cTosiHHasA), paBHO 1,86.
Jns Gonee TouHOTO OTpeneneHus MONIIpHON Macchl KucioTsl 0,120 r ee oTTUTpO-
Bamu 0,1 M pacTBopoM THIpPOKCHAA HATpus B MPUCYTCTBUH (peHondTarenHa B
KadecTBe MHANKaTopa. Ha tutpoBanue momio 23,4 M1 pacTBOpa MIETOYH.
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II. BemectBo b mpencraBnsieT co0oil KUIAKOCTh, PACTBOPUMYIO B BOJIE,
10%-ub1it BogHbIA pacTBOp nMeeT pH ~ 4. BemectBo b nocrarouno ycroitunso
K JICHCTBUIO OKUCIUTENCH, HO OKUCIISIETCSI HOIOM B MOIO(QOPMHON peakiuu, Ipu
stom Ha okucienue 0,10 r BemecTBa pacxoayercs 1,5 r moga. M3 mpoaykToB 3Toi
PeaKIyy TpH MOJKUCICHUN BBIACTSCTCS KUCTOTa A.

IIpu B3aumoneiicTBuu BemecTBa b ¢ HaTpueM BBIIEISETCS BOIOPOA B 00pa3yercs
HaTpUEBOE MPOU3BOAHOE COoeTMHEHHS b. YCTaHOBIIEHO TaK)Ke, YTO MOJIEKYISIpHas
Mmacca BemiecTBa b coctasnsger ~100.

III. DnexTponpoBOAHOCTH BOAHOTO pacTBOpa BemiecTBa B manmo orinya-
€TCsl OT 3JIEKTPOMPOBOJHOCTH YUCTOM Bojbl. lllenouHoit ruaponus B npuBogut
K oOpazoBanuto ammuaka. /s nposenenns ruaponusa 0,120 r BemectBa B 00-
paboranu ropsiuuM pazOaBICHHBIM PACTBOPOM THAPOKCH]IA HATPHSL, TTOTYYSHHBIN
ra3 nponyctunu B 50,0 M 0,1 M X710pOBOOPOTHON KUCTIOTHI, H30BITOK KHUCIOTHI
ortutpoBanu 10,0 mn 0,1 M pacTBOpa ruIpOKCHAa HATPUSI.

IIpn xucrmoTHOM ruAponu3e BemecTBa B obOpasyercs IHOKCHA —yIiepoja.
MosnexynspHast Macca BellecTBa B, onpeaeneHHast IO TOHM)KEHUIO TOUKH 3aMep-
3aHUS pacTBOpa, cocTapisieT BenmuuHy ot 40 g0 70.

[pu B3amMopeiicTBUM BemecTBa B ¢ 3THIIOBBIM 3HUPOM KUCIOTBI A B TIPUCYT-
CTBHHM KaTaJln3aTopa OCHOBHOTO XapakTepa 00pa3yloTcs 3TaHON U coenuHeHue I
B COCTaB KoToporo Bxoaut 37,5% (macc.) yrepona, 3,1% Bogopona, 21,9% azora
u xkucnoposi. CoequHenue I' o0nagaeT KUCIOTHBIMU CBOWCTBaMH.

1. PaccuuTaiiTe OTHOCUTENHHYIO MOJIEKYIISIPHYIO MacCy KUCIOTHI A U H30-
Opasute ee CTPYKTypHYIO (GOPMYITY.

2. Onpenenute BemecTBo b. Hanmmure ypaBHenue nogodopmMHOn peak-
MM ¥ PEAKIMX C HATPUEM JJISl 9TOTO BEIIeCTBA.

3. UzobOpasute cTpykTypHyto Gopmyny BemectBa B. Hanummre ypasHe-
HUE IIEJIOYHOTO ¥ KUCIIOTHOTO THIPOJIM3a 3TOTO BEIECTBa.

4. Onpenenute BemecTBO I U M300pa3uTe €ro CTPYKTYPHYIO (OPMYITy.
Kaxoit arom Botopoia B 3TOM COSAMHEHHH SIBIISIETCS «KUCIOTHBIM»? OTMETETE €T0
3BE3JJ0YKOM.

Pewenua:
1. [pocteiimas popmyna A:
VCIVHIVC] = 24’24:4’04:71’72 =2,02:4,04:2,02=1:2:1
12 1 355

Mornexynspuas popmyna: (CHaCl)n.

I[pun =1 un > 2 MonexynsipHas GopMmysa He COOTBETCTBYET pealbHOMY COCIIH-

HeHuio, T.e. n=2; C2H4Clz, KOTOPO#t COOTBETCTBYIOT 1BE BO3MOYKHBIC CTPYKTYPBI:
CICH,—CHCI (1); H3C-CHCl; (2).

I'mpponus:

1 + 2H,0 = HOCH,CH,0H + 2HCI; 0



2 + H>O = CH3CHO + 2HCI;
T.e. A— 1,1-muxmnoparan (2), B — araHans.

2. [Ipocreiimas Gpopmymna:
VCiIVH = 851’271 : 14’129 =1:2 (CHy)

MonekymnsipHas popmyna (CHz)n, Te n=3, MOCKOIBKY MOJICKYJIIpHas macca 21-2
(r/™MOnB) = 42 T/MONB.
BemectBo CsHg (TiporteH, IUKIOMpOIaH).

3. [pocreiimas Gpopmymna:
VNa:VPiVQ = 34,59 : 23,31 : 42,10 =1,5:0,75:2,63=4:2:7
23 31 16
Monexkynspraas popmyna NagP,07.
4. [Ipocteiimras popmymna:
vevirvavo = 1218.6,33 17,72 . 60,76 _ (s ¢ 331 265:3.8 =1:5:1:3
12 1 14 16

®opmyna — (CHsNO3),. [pocreiimas dhopmyna Bemectsa NHsCOs3.
BcenomuHaeM, 4TO 3a COJIb MOXKET HE COACPKATh METAJIOB — THIPOKapOoOHAT aM-
mouust NH4HCO3, oTHOCSIIIUMCS K KJIacCy KUCIBIX COJIEH U pa3jararoiiuics npu
HarpeBaHHUH 110 YPaBHEHUIO

NH4sHCO3 = NH3 + CO; + H»O.

5. N:H:S:0 =12,28/14 : 3,50/1 : 28,07/32 : 56,15/16 =1:4:1: 4.
[pocreiimras popmyna NH4SO4. Tak He ObIBaeT, ynBanBaeM, oJdydaeM HepCyIIb-
¢dar ammonus (NHy4)2S>0s. BzaumopeiictByeT ¢ menoyamu ¢ BeienenneM NHs,
KaK U BCE COJIM aMMOHUS. SIBIsieTCS CHUIIBHBIM OKUCIUTEIIEM.

6. Monekynsipras gopmyna — NaS;03:5H2O — BeIUHCHsETCS 1O KOJIUYE-
CTBEHHBIM COOTHOILICHHSM 3JEMEHTOB (KUCIOPOA — MO pa3HHIE) U KOJIHUYECTBY
BOJIBI, onpesensgeMomy 1o peakuuu CaCou A. Cxema cuHTe3a — B TI000M YIeOHHKe.

7. [Tycts dhopmyna xkuciaotsl HaSpOc.
[IpuanMaem copeprkanue Bogopoaa (KoMy Kak Oobiine HpaBUTCs) 3a X%o.
Torna cooTHOMEHNE KOAPPHUIIMEHTOB IIPH TPEX dJEMEHTaX B MOJIEKYJIE:

ab:c= x/1:56,14/32 : (43,86—x)/16 =x : 1,75 : (2,74-x)/16.
[lycTtb z — cTenens OKUCIIEHUS cepbl. MomeKyna TohKHa OBITh AIIEKTPOHEHTpaIbHa,
T.6. CyMMa IIPOM3BEACHN KOJMYECTBA aTOMOB Ha MX CTEIIE€Hb OKHCIICHHUS OJDKHA
paBHsATECH Hymio. [lomydaem a + zb — 2¢ = 0 — yciioBue 31€KTPOHEUTPATEHOCTH
MOJIEKYJBI. B 3T0 ypaBHEHHE MOXKHO TOJICTABUTH OTHOIICHUS MEXY a, b, C:
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x+ 1,752 -2(2,74 —x/16) = 0,
orcroga X = 4,87 — 1,55z, T.e. 0 <x<4,87, Tak kak z> 0 u x > 0,
%0 = (43,86 —x)/16, otrkyna 39 < %0 < 43,86.
U3 1-ro otHomenus 1,75:(39/16) < (b:ic) < [1,75+(43,86/16)], wiu
(1:1,4) <(b:c) <(1:1,57). Tak xak b u ¢ — yncna aTOMOB B MOJIEKYJIE (HATypaJlbHbIE
YHCcIia), 0O4eBUAHO, uTO b:c = 2:3. HaS>03 — popmyna kucnots! (uau HaS406).
Haitnem conep:xanue cepbl M KUCIOPOJA:
Ha 2 r-atoma cepsl (64 r) npuxoautcs 56,14%
Ha 3 r-aroma kucnopoza (48 r) m%.
Brruncnsem m, cymmupyem ¢ 56,14% u Berantaem u3 100% T0, 9TO MOITYy4HIOCH,
umeeM 1,75% Bomopona.
Moncrarnsas x = 1,75 B coorHomenue a:b = (x/1) : (56,14/32), nonyuaem 1 (T.€.
2:2), a popmyna kucnotsl — HaS»03.

8. O6o3naunM conepxanue oepmntnst B 100 r MuHepaia yepes X, Toraa co-
nepxanne amomuaus: 100 — (31,28 + 53,63) — x = 15,09 — x. ®opmyny Oepuiuia
o06o3HaunM Tak: AlBepSicO4. B MuHEpane 3neMeHTHI IpOosIBISTIOT XapaKTepPHbBIE
CTENEHH OKUCIIEHUA:

+3 +2 +4 -2

Ala, Beb, Sic Od.

27 9 28 16
KomuecTBa Moieit snemenToB B 100 r BelecTBa COOTBETCTBEHHO:

15,09 — x X 31,28 53,63

27 ’ 9’ 28 ° 16

Hcxons u3 TOI0, 4TO anre6panqec1<aﬂ CyMMa IpOU3BEACHN YUCJIa aTOMOB 3JICMCH-
TOB Ha UX CTCIIEHU OKUCJIICHUS PABHAKOTCA HYJII0, MOKHO COCTaBUTb YPAaBHCHUE!

15,09 — x 31,28 53,63
—=Z 234 X g4 2900 ) =), =5,03
27 9 28 16 ’ T
3Has MPOLICHTHOE COIePIKaHUE JIEMEHTOB, HAX0AUM (hOpMYJIy BEIIeCTBa:
_ 10,06 5,03 31,28 53,63
27 9 28 ' 16
Taxum o6pazom, nmpocteitmas popmyna — AlbBesSigO1s, mmm Al2O3:3Be0:6Si0s.

a:b:c:d =2:3:6:18.

9. ITycth a — aromMHast Macca A, a b — aromHast Mmacca b.
Perienue «B 100» TOHKHO UCXOMUTD U3 MPEITIONOKESHHUS, YTO BOTOPO COACPIKUT-
s TOJBKO B BOJIE.
Toraa MaccoBas 1011 BOAOPO/Ia paBHA
24/(a+b+192+216) = 0,0453, otkyna a+b = 121,80.
MaccoBas 1011 KHCIIOPO/ia paBHA
320/(a+b+408) = 0,5176, oTkyna a+b = 210,23.
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UT0-TO HE TaK — CyMMBI JIOJDKHEI OBITh OTMHAKOBBEIMU. 3HAYUT, OMTUOOYHO HaYaJIh-
HO€ TIPEOI0KEHHUE.

Paznuunbie cymMMBbl (a+b) MOJYYWIIMCh W3-32 TOTO, YTO BOJOPOM COACPKHUTCS,
MO-BUANMOMY, HE TOJILKO B BOJIC, HO M B KaTHOHE. TakuM KaTHOHOM MOXET OBIThH
ToNbKO amMMoHuit NHZ. CrenoBaTeibHO, KBACIlbl aMMOHUMHBIE.

Ecnmna =18, To b =210-18 = 192; u BTOpoii KaTnoH — upuani Ir.

®opmyna kBacioB: NHylr(SO4)2-12H>0.

10. Pe3ynbrarsl ONMCAaHHBIX YKCIIEPUMEHTOB MO3BOJIIOT ONPENEIUTh MOJISP-
HYIO MacCy UCXOIHBIX BEIIECTB H YyCTAHOBUTH UX XMMUYECKYIO IPUPOY.

. IIpubmmkeHHOE 3HAYEHWE MOJEKYISIPHOH MacChl KUCIOTHI A MOXHO
paccuuTarh 10 MOHWKEHUIO TEMIIEPATyPbl 3aMEP3aHusl €€ pacTBOpa CICAYIOLINM
obpaszom. B 76,1 T pacTBopa comepKUTCS KHCIOTHI A ¥ BOJIBI COOTBETCTBEHHO:

m(A)=10T, m(H20)=76,1 — 10 = 66 1.

OTcrona HaXoAUM, 4TO JUIsl TOJTyYEHUS pacTBOpa C TAKOM K€ KOHIIEHTpaIen Kuc-
notel B 1000 r H,O cnenyeT pacTBOPUTE KUCIOTHI A

m(A) =10-1000/66 =151,5r
KpHockonmnueckas mocTosHHAs BOABI MTOKA3bIBAET, UTO TIOHUKEHUE TEMIIEPATYPHI
3aMep3aHus pacTBopa, B KoTopoM Ha 1 Momb BemiectBa npuxonutcs 1000 r HoO,
pasHo 1,86 °C. OTcrona HaxoIuM, YTO NOHIKEHUE TEMIIEPATyPhl 3aMEp3aHus IPH-
TOTOBJIEHHOT'O pacTBOpa KUCIIOTHI, paBHOE 2,5 °C, COOTBETCTBYET HATMUHUIO B HEM
CJIEIYIOIIETrO KOJIMYECTBA BEIIECTBA:

n(A) =2,5/1,86 = 1,34 momnb
CrnenoBarenbHO, MOJIIpHAsl Macca KUCIIOTHI A paBHa:

m(A)  151,5
n(A) 1,34
TakuM 00pa3oM, OTHOCUTEJbHAS MOJIEKYJspHAs Macca BeUIecTBa A COCTaBISIET
Ma = 113. D10 3HaYeHHE UMEET OIICHOYHBINA XapaKTep, TaK KaK KUCIOTa B paCTBOPE
YaCcTUYHO JuccoluupoBana. CTeneHb JUCCOLMAIMU a KHCIOTHl MOXKHO OIpese-
JIUTh, PACCYMTAB KOHIICHTPAIMIO HOHOB BOJIOPO/Ia B pacTBOpE:

pH=-1gc(H") =1,4; c(H")=10"*=0,04 monp/n

_ MY 0.04 03 3%
n(A) 1,34

Bosnee TouHOE 3HaUYE€HHE MOJIEKYJISIPHOW MacChl KUCJIOTHI A MOXKHO OIIPENEIUTh 110
pesyneTaraM THTpoBaHuA. Ha Hewrpamusamuro 0,120 T KuciIoTs! monnio 23,4 M
0,1 M pactBopa NaOH, ato cootBercTByeT KommuecTBy NaOH, paBHOMY:

n (NaOH) =0,1-23,4/1000 = 2,34-10-3 momb
OTO KOTMYECTBO PABHO YMCITy MOJIEH SKBUBAJIEHTOB TUTPYEMOH KHCIIOTHI, OTCIOA
SKBHBAJICHTHAs Macca KUCIIOTHl A paBHA:

m(A) 0120
Meqg(A) = =
14 aA) nq(A)  2,34-107°

M(A) = ~ 113 r/mMomB

= 51,28 1r/MONBL-3KB



[TomyueHHOe 3Ha4YeHHE TMPUMEPHO BIBOE MEHbIIE MOJSPHOM MacChl KHCIOTHI A,
paccYMTaHHOMN O MOHIKEHHUIO TeMIIepaTyphl 3aMep3aHus ee pactBopa. OTciona
CJIEyeT, YTO KHCIIOTa A sABJSeTCS IBYXOCHOBHOM U €€ MOJISIpHAs Macca paBHA:

M(A) =2 Muke(A) = 2-51,28=102,6 /Mo mmn M(A) = 102,6
3anumeM QopMyiTy OpraHMYecKOW JBYXOCHOBHOH KHCIOTHI B OOIIEM BHJIE:
CxHy(COOH);. Bolpazum ee MOJIEKYJISPHYI0 Maccy Kak CyMMY aTOMHBIX Macc,
00pa3yoIIIX BENIECTBO XHMUIECKUX DJIEMEHTOB C YYETOM YHCIia aTOMOB KaXKJIOTO
JJIEMEHTa!

M(A) = (x+2)-A(C) + (y+2)-A(H) + 4A(0O) =

=12x+2:12+y+2+4.16=12x+y+90=102,6

Orcroma 12x +y=12,6
Hcxons u3 uncna 12,6 (c yueToM BO3MOXKHOW TMOTPEIIHOCTH OIMBITA, MPUXOAUM
K BBIBOJY, YTO B cocraB panukana CxHy He MoxxeT BXonuTh Oosiee 0JHOro aroMa
yriepoaa. Torma eIMHCTBEHHO BO3MOXKHOW (POpMysON MBYXOCHOBHOM KHCIOTHI
C OJHUM aTOMOM YIVIEpOZa, CBA3BIBAIOLINM JIBa KapOOKCHIIa, sBIseTcsS GopMmyina
MaJIOHOBOH KUCJIOTBI

HOOC-CH>—COOH (M =104)
DTa KUCJIO0Ta MPEICTaBIIsIeT co00i Oeltoe KpUCcTauImuecKoe BEIECTBO C TeMIIepa-
Typoit masnenus 135,6 °C (c pasmn.).

II. MomodopmHas peakiusi XxapakTepHa JiUIsl OPraHu4eCKUX COCTUHCHHMIA,
nmetontux rpymnny CH3CO unun CH3CH(OH)

RCOCH;3; + 31; + 4KOH = RCOOK + CHI3 + 3KI + 3H,0

RCH(OH)CH3 + 41, + 6KOH = RCOOK + CHI; + 5KI + 4H,0
Hcxons u3 ycnoBus mpeBpalieHus 00pa3yronieiics Coiau Npy MOJKHUCICHNH B MaJIo-
HOBYIO KHCIIOTY, MOXHO IPEATNONIOKUTH, YTO BEIIECTBO b — 0HO M3 clieayronmx
COEIMHEHUN:

CH3COCH,COCH3, M= 100
CH3;CH(OH)CH,CH(OH)CH3, M= 104
CH;COCH,CH(OH)CHs, M=102

ITo ycnoswuro ombiTa, Ha okucienue 0,10 r BemecTsa b m3pacxomgosano 1,5 r I, uto
COOTBETCTBYET CJICAYIOIIEMY KOJIMYSCTBY HO/A:

m(k) 1,5
M(L) 254
ITpumewm, urto BemecTBo b — nepBoe U3 npenonaraéMbiX COeIMHEHNUM, Ha OKHCIIe-
Hue 1 Moib 3Toro BemecTsa (conepxut ase rpynbl CH3CO) tpebyercs 6 Monb Io.
OTcrona KoMr4ecTBO BeliecTBa b, OKHCIEHHOTO B3STHIM HOJIOM, COCTaBUT:

n(l) _ 5,72-10°

6 6

MomsipHas Macca Bemiectsa b Oyner paBHa:

n(k) =

=5,72.10-3 momnb

n(b) =

=9,53-104 mMounb
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0,10
9,53-10
Ha oxucnenue 1 Monbp BTOpOTro W3 MPEANOIaraéMbIX COCIUHEHUU [BE TPYIIIbI
CH3CH(OH)] tpebyercs 8 monb I, Pacuer, aHamoru4HeIi mpoBEICHHOMY BEIIIIE,
naet 3Hauenue M(b) = 139,9 r/monb.

Ha oxucnenuie 1 Monb TpeThero COCAMHEHUSI, B CTPYKType KOTOPOTO UMEETCA IO
onHoti rpymnie CH3CO u CH3CH(OH), pacxomxyercst 7 moinb Ip, v 11st HeTo 3Have-
Hue M — cpeqHee MeKAy IBYMSI BBIYMCIEHHBIMH, T. €. M(B) = 122 r/moib.

Takum 00pa3zom, U3 TpeX 3HAYCHUN PACCUUTAHHBIX MOJIIPHBIX MACC IEPBOC 3HA-
YyeHne Hanboliee OM3KO K 3aJJaHHOMY B YCJI0BHH 3a1a4u. OTCIOa MOXKHO CIIEaTh
BBIBOJI, YTO BeilecTBO b — meHtaHauoH-1,3 mim aneTwianeToH (Mpu OOBIYHBIX
YCIIOBUSIX KUAKOCTH). Ero peakius ¢ HOIOM B IIETOYHOMN Cpesie C MOCICIYOIINM
MOJIKMCIICHUEM TPOTEKACT CIEAYIONINM 00pa3oM:

CH3COCH,COCH; + 61, + 8OH-= CHy(COO-) + 2CHI; + 61+ 6H,0
CH2(COO-); + 2H* = CH»(COOH),

AlIeTHIALIETOH pearupyer ¢ HaTpUeM ¢ 00pa30BaHHEM alleTUIIAIIETOHATA HATPHSL:

CH;COCH;COCH;3 + Na = (CH3;COCHCOCH;3) Na* + 1/2H»

M(B) = m(B)/n(b) = =104,3 r/mo1b

Annon HaTpUEBOI0 NPOU3BOJAHOI'O alICTUJIALICTOHA UMEECT ME3OMEPHOE CTPOCHUE!

H3C—$=CH—ﬁ—CH3<—>H3C—ﬁ—gH—ﬁ—CH3<——>H3C—ﬁ—CH:?—CH3
0 0 0 0 0 o)
© ©

Bo3MOXHOCTE MTpOTEKaHUsI 3TOW PEeaKkIy OOBACHIETCS BIUSHUEM 00eHux KapOo-
HWIBHBIX TPYII, KOTOpPbIe 00yCIOBIMBAaOT KHCIOTHOCTE C—H-cBs3eit B rpyrmiie
CHa. Takoe BausiHUE IPOSIBISETCS TAKKE B TOM, UTO B BOJHOM PacTBOPE aleTUIa-
LIETOH 00J1a/1aeT CI1abO0KUCIOTHRIME CBOMCTBaMH (B pacTBope ¢ pH 4, conepxaiiem
=10 r anerunanerona B 100 r pactBopa, win = 1 Monb B 1 11 pacTBOpa, KOHIICH-
Tpanus noHoB H+ pasna 104 mounb/i).

III. Tunponus BemecTBa B B mienouHoi cpeie ¢ 00pa3oBaHuEM aMMHUaKa
yKa3bIBa€T HA TO, YTO 3TO BEIICCTBO — aMUJI WIM HUTPWII, @ 00pa30BaHUE TMOKCH-
Jla yriepoa Mpu KUCIOTHOM THAPOIIU3E MO3BOJISIET MPEATIONOXHUTD, YTO BEIIECTBO
B sBnsieTcst muamMuIoM yroabHOW KUCIIOTHI (KapOaMul, MOUEBUHA):

H>N-C(O)-NHa, M =60
Benuuuna M xopotiio cornacyercs ¢ IpuBEACHHON B yclIoBUU 3aaa4u. [Ipu menoy-
HOM THJIIPOJIH3e KapObaMuaa 1 MOJIb 3TOTO BEIIECTBA BBIJCISET 2 MOJIh aMMHUAKA!

CO(NH2); + 2NaOH = 2NH3 + 2Na;CO3
[To ycnoBuro 3a/1auu KOJUYECTBO T'MIPOIM30BaHHOTO Kapbamua (Bemiectsa B) u
COOTBETCTBYIOIIEE KOTMUECTBO MOTYYEHHOTO aMMHUAaKa COCTAaBIISIOT:

n(B) = m(B)/M(B) = 0,12/60 = 2-10-3 monb
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n(NH3) = 4-10-3 monp
AMMHUaK CBS3bIBa€TCA XJIOPOBOAOPOIHON KHCIOTOMN:
NH;3 + HCI = NH4Cl
KomuuectBo HC1, comepxamieecs B 50 M 0,1 M pacTBopa KHCIOTBI, pPaBHO:
ni(HC1)=0,1- 0,05 = 5:10-3 mounb
U3 atoro xomuuectBa HCI vacTp (n2) 3aTpayeHa Ha peaklyio ¢ aMMHUAKOM, a H3-
OBITOK (N3) HEUTPAIN30BaH:
no(HCI) = 4-10-3 mouns, n3(HCI) = 1-10-3 monp
[lo pesynsraTraM THUTpPOBaHHS Ha HEHTPAIM3ALUIO KUCIOTHl MOTPeOOBAIOCH TI'H-
npokcuma Harpus: n(NaOH) = 0,1-0,01 = 1-10-3 mons
Oto konmuectBo NaOH sxBuBanentHo koinuectBy HCI, B3sTO# na TuTpoBanue,
YTO MOATBEPKAAET BHIBOA O XMMUYECKOU TpUpo/e BemiecTsa B.
Kucnornsiii ruaponns kapbamuia mpoTeKaeT COrIacCHO YPaBHEHHUIO:
CO(NHz)2 + 2HCI + H20 = 2NH4CI + CO»
Kapbamug xopomro pacTBOpsieTcsi B BOJIE, BOJHBII PacTBOpP UMEET HEUTPaTbHYIO
PEaKIuIo U He 00JalacT AIEKTPOIPOBOAHOCTHIO.
[Ipu B3auMopeiicTBIH KapOaMuia ¢ U THIMAIOHATOM MPH YYaCTHH KaTaln3aTopa
(BemiecTBa OCHOBHOTO XapakTepa) oOpasyeTcsl IMKIMYECKUH amMH] MallOHOBOH

KHCJIOTHI (MAJIOHHJIMOYCBHHA, 0apOUTYpOBast KMCIIOTA):
@)

_COOC,H;

H,N NH
H,C + 0 ——— > —
N O —nonm O

0)

OO0pas3ytorieecs 1Mo 3Toil peakuuy BemecTBO [' COAep UT yriepo, BOAOPOI, a30T

Y KHCJIOPOJI; COICPIKaHNUE KHCIOPOia PABHO:
®(0)=100-37,5-3,1-21,9=37,5%

MonbHOE OTHOILICHUE SIIEMEHTOB B 3TOM BEILIECTBE COCTABIISCT:

37,5.3,1.21,9 37,5

n(C):n(H):n(N):n(0O) = o1 1416

=3,125:3,1:1,56: 2,34 =
=4:4:2:3.

Orcroma mpocretimas Gopmymna BemectBa [: C4HaN203, xoTOpas cormacyercs ¢

(hopmymnoit MaNMOHMIMOYEBHHBI. B 3TOM COeMWHEHWH aTOMBI BOAOPOHAA TPYIIITBI

CH: o6magaroT KUCIOTHBEIMH CBOMCTBAMH (BIUSHUE KAPOOHUIHHBIX TPYIIIT).
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2. PacyeTtbl ¢ ucnosnb3oBaHUEeM ypaBHEHUMN
XUMUYECKUX peaKkLunn.

2.1. OnpeneneHue hopmynbl HeM3BECTHOrO BellecTBa no
KOSIM4ECTBEHHbIM AAaHHbLIM O €ro npeBpaLleHUsIX.

Bonpmias 9acTh XUMUKOB B CBOMX HCCIIEOBAHUAX MOJB3YeTCs PasHOOOpa3HBIMU
METOJIlaM{ KOJIMYECTBCHHOTO aHalln3a: OJKCTPaKIued, Xpomarorpadmuei, Bce-
BO3MOXXHBIMH BHJIAMH CIIEKTPOCKOIIHH, MAacCC-CIIEKTPOMETPHEH, 3IEeMEHTHBIM
aHAJIM30M ISl OTIPEAeTICHIs] XUMUYEeCKOTo cocTaBa coeanHenus. [locrapaemcs mo-
3HAKOMHTH WHTEPECYIOINXCS C TeM, KaK U3 MUHUMyMa KOJTMYE€CTBEHHBIX JAHHBIX
MOYKHO TTOJTyYUTh MAaKCUMYM HH(OpPMAIIUU O BEIIECTBE.

JIOTIOTHUTENFHO K METOJaM PEIIeHUH M3 pa3zfenoB 1,2 HaydnMcs perrars 3a1adu
Ha omnpezienienre (GopMyiTpl HEM3BECTHOTO BEIIECTBA M0 IMPOIYKTaM €To MpeBpalie-
HUM.

Ilpu coxncorcenuu m 2 opzanuuecKko2o éeuiecmea nOAYYeHo mi 2 OUOKcuoa yaie-
pooa u m; z 600vt. Onpedenumsn hopmyny eewiecmaea.

OTo mpocTedmmi mpuMep Takol 3anadu. Yto Takoe mpocTenias (3MIupuaeckas)
dhopmyna? ITo aTOMHBIE H, COOTBETCTBEHHO, MOJIBHBIE COOTHOIIICHHUS COCTAaBIISIO-
IIUX 3JIEMEHTOB, T.€. COOTHOIIIEHUE IPOOEH, B YUCIUTENIE KOTOPBIX Macca 3JIeMeH-
Ta, a B 3HAMEHATEJIe OTHOCHTENIbHAs aTOMHas Macca.

B ncxongnoe opraHn4eckoe BemecTBO MOTYT BXOIUTh BCE COCTABIISIONINE TPOAYK-
TOB CTOPaHUA: BOJIOPOJ], YIIIEPOJ, KUCIOPOI.

B 44 r CO; comepxurcs 12 r ymiepona, B m T CO; COIEpKUTCA X T yIIIepoa,

_ 12mi _ 3mi -
44 11
B 18 r H,O conepxwutes 2 r Bonopoaa, B ma r H>O y r Bogopona,
_2m _ mo
VT8 T 9

Macca kucnoposaa paBHa (m—X—y) T, TaK KaK JPYTrHe 3JeMEHTHI B IPOAYKTaX Cro-
paHus OTCYTCTBYIOT.
PaccuuThiBaeM npocTeiiiyro Gopmyiy:

3mi me m3m/Il-me/9 - mu ome | (m-3my/11-me/9)
1112 °9-1° 16 449 16

VC:VH: VO =

®opmyna BemecTBa [Cmy/44Hmy90m-3m;/11-my/9)/16]n

OTHOCHUTCJIbHAs MOJICKYJIApHAAd MacCa BCIICCTBA

3neck n = OTHOCHTENbHAS MOJIEKYJISIpHAs MAacca: PACCUMTAHHAS 110
mpocTenmeit Gpopmye
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Chopmynupyem 3anauy B 6osee o0IeM BUIE:

«IIpu cocuzanuu m 2 HeKomopoz2o eeuiecmea nonyuyenvi coedunenus X,0,,
YiOy..., Z;0,, (1100011 U3 UHOEKCOB MOICEN PABHAMBCA HYIII0), MACCHL KOMOPBIX
mjy, my, ..., M, coomeemcmeenno. Onpedenumo opmyny eeuiecmea .

Pewenue. HeoOxonumo onpeaenuTh Macchl 3eMeHToB X, Y, Z, BXOIAIINX B yIIO-
MSIHYTO€ «HEKOTOPOE BEILLIECTBO:
PM(X) — pM(X) + 16q

mX) — my
mx) = mipM(X)
pM(X)+16q
aHAJIOTUYHO:
m(y)=2 kM) gy o ZMZ)
kM(Y)+16r zM(Z)+16w

Macca KUCJIOpo/ia B BEIIECTBE:
m(0) = m—2Xm(X)...m(Z)
[Ipocreitmras Gpopmyna B IpoOHBIX YHCIIAX:

ey, = X) m(Y) m(Y) _
VX:.VyY..... Vz = M(X) . M(Y) M(Y) =
pmi kmo ZMn

pPM(X)+16q kM(Y)+l6r ~ zM(Z)+16w T
bopmyna: Xpm;/pmX)+16q) Y (kmy/kM(Y)=161) --- Z(zmy/zM(Z)+16w)
HecoBmanenne m 1 2m(X) ... m(Z) o3HayaeT, YTO B COSAMHCHHUH €CTh KHUCIOPOI,
a MOJIeKyJIsIpHasi JOpMyia COSTMHEHUS BBIYMCIISIETCS] aHAJIOTMYHO MPEABIIYIEMY
CIIy4aro.
B sTom paszznene Bol BCTpeTuTe B Ka4eCTBE COCTABHBIX YacTeW paccMaTpUBaeMOro

TUIA 32]1a4 U T€, OCHOBHBIE BDJIEMEHTHI KOTOPBIX MBI YK€ Pa300palii B MPEAbLTYIIUX
pasnenax.

Ilpumep 1. llpu B3aUMOACHWCTBUN OKCHIAa HEKOTOPOTO METaJIa C a30THOM KHC-
notoit oopazoBaiock 34.0 T comm u 3,6 T Boasl. KakoBa Macca Okcuaa MeTala,
HCIIOJIb30BAHHOTO IS PeaKIu?

Pewenue: [lycte popmyna comn A(NO3)y,, a okcuna ArOpn. Oxcun pacTBopsieTcs
B @30THOM KHCJIOTE:

As0y + 2nHNO3; = A(NO3), + nH2O

[pu o6pazosanuu 1 mons ([M(A)+62n] ) HUTpara oMHOBpEeMEHHO oOpasyercs n/2
MOJIb BoAIHI (9n 1):
(M(A)+62) r conu — 9n r Ho0;
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34 r comu — 3,6 r H>O.

Orciona MATOZn _ 9 'y M(A) = 85-62n.
34 3,6

OueBupano, uro M(A)>0 Toneko npu n=1. 3nauut, M(A) = 23; st0 Harpuii. Oxcuj
HaTpUs pacTBOPSAETCS B a30THOU KUCIIOTE:

NayO + 2HNO3; = 2NaNOs; + H,O
[Ipu pactBopenun 62 r Na,O Boeiaensiercs 18 r Bogsl,
npu pactBopeHnu x r NapO Boraensercs 3,6 T BOzbl,

x=12,4 r NaO.

Ilpumep 2. 1lpu snexTponu3e paciuiaBa § T HEKOTOPOTO BEIIECTBA HA aHOJE BhIJle-
munock 11,2 1 Bomopona (H.y.). Uto 310 06110 32 BemecTBo? MOXKHO JTH IPOBECTH
AIIEKTPOJIHM3 €TO BOJHOTO pacTBopa?

Pewienue. Briienusimniicst Ha aHOZIE BOIOPOJ COZlEpKaJIcs B BelecTse B Buie H.
3naunT, aHanu3y nonsepriu ruapun: 2H — 2e” = Ho. Bomopon o6semom 11,2 i
(m.y.) umeet maccy 1 1, T.e. Ha 1 r Bomopoa B TUApPUAE MPUXOJUTCS 7 T METasIa.
OTcroma aroMHasi Macca MeTajuia 7n, rie n — KOJIWYECTBO aTOMOB BOIOpOJAa B
runpune. CymecTByeT TpH dJEMeHTa ¢ Maccoi, kparnoit 7: Li, Si, Fe. Kpemunit
(n=4) otmagaet, mockonbKy SiH4 He MPOBOAWT 3NEKTPUYECKU TOK, a CTENEHb
okucienus 8 (n=8, M=56 r/mMoib) y Kejie3a B JaHHOM CIydae BECbMa MaJIOBEPOSIT-
Ha. CneoBaTenbHO, ObUT B3SIT THApUA JuTust LiH. DnexTponu3 BomHOTO pacTBopa
LiH npoBecTn He ynaeTcs u3-3a pa3iokKeHHus MOCIEeIHETO BOIOI:
LiH + H,O = LiOH + H»

Ilpumep 3. llpum cxuranuu 23 T ra3o00pa3HOro BEIIECTBA C IUIOTHOCTBHIO
p = 2,05 r/n pu H.y. ony4eHo 44 r quokcua yniepoaa u 27 r Boasl. M3o0pasure
CTPYKTYPHYIO (hOpMYITy 3TOTO BEIICCTBA.

Pewenue. Hemzsectrorit a3 — X. ConTacHO 3aKOHY TS HICATBHBIX Ta30B

M(X) = pxRT/p = 46 r/monb;
v(X) = 23/46 = 0,5 mMoub; v(CO») = 44/44 = 1,0 mMorb;
v(C)=1momp; m(C)=12T;
v(H20) =27/18 = 1,5Mo115; v(H) = 3monp; m(H) = 3r.
CoennHeHNE COAEPIKUT TAKKE KUCIIOPOJ, TIOCKOIBKY
m(C)+m(H)=12+3=151r<23r
m(0)=23-15=8r
v(0) = 5 momp; v(C):v(H):v(0) = 1:3:0,5 = 2:6:1.
Monexkynspraas popmyna coequnenus: CoHgO. IToit popmyne oTBeyaroT aBa u3o-
mepa: CH3CH2OH (3tanon) u H3C—O—CHj3 (auMeTuinoBslii 3¢up), HO 3TaHOJ IIPH
06I)I‘IHI>IX YCIIOBUAX XUAKOCTH, 3HAYUT, HEW3BECTHBIN ra3 — I[HMCTHHOBBIﬁ 3(1)I/Ip
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3amaun:

1. [Ipu cxxuraHnm HEW3BECTHOTO BEIECTBA B KUCIOpoae oOpa3oBaioch 3,6
MJI Bozibl U 2,24 11 a3ota (ripu H.Y.). OTHOCHTENbHAS TUNIOTHOCTH MAPOB 3TOTO Bellle-
CTBa 10 Bogiopony paBHa 16. Onpenenure MoleKyaspHYyIo hopMy:ty BemecTa. Yto
BEI MOJkeTe cka3aTh 0 ero cBoMcTBaxX?

2. [Ipu cxuranuu 21,0 r HEKOTOPOTO OPraHUYECKOTO BEIIECTBA B KUCIOPO/IE
obpasyercs 16,8 11 CO2, 2,80 11 N» (H.y.), 1 4,50 r Bozibl. OnipeiesTuTe CTPYKTYPHYIO
(dhopmyny BelecTBa, €CIIM U3BECTHO, YTO MIPH ISHCTBUH XJI0pa B IPUCYTCTBUH XJIO-
pHia aTIOMHUHUS OHO MOKET 00pa30BaTh Ba N30MEPHBIX MOHOXJIOPIPOU3BOIHBIX.

3. IIpu npoxanuBanuu 80 T 6€3BOTHOTO CyNb(ara TPEXBaJECHTHOTO JIEMEH-
Ta TOJy4aeTCcsl ero OKCHJ Maccod Ha 24 T MEHbIIE MOJSPHOM Macchl 3JIEMEHTA.
Ompenenute, KAKOW 3TO AJIEMEHT.

4. [Ipu mpokanuBanuu 1 Monb cynb(ara JBYXBaJ€HTHOTO 3JIEMEHTa IMOJy-
YUJIM a T OKcuaa 3Toro snemeHTa coctaBa MO. [Ipu npokanuBaHuM a T 3TOTO XKe
cynbsara obpazyeTcs O T TOro e OKCHJIa, a PH MpOKaTuBaHuu O T cynbdara — 20
r okcuga. Cynbgar Kakoro seMeHTa B3sUIM IS UCCIIeIOBaHM?

5. Peakmust mByX ra3oB, CMEMIAHHBIX B MOJISIPHOM COOTHOIIEHUH 1:2, B
3aMKHYTOM 00bEeMe MPUBOAUT K OOPa30BAHHIO PACTBOPA TUIABHKOBON KHUCIIOTHI C
MaccoBoii noneit 69%. Yrto 310 3a ra3e1? OTBET MOTUBHUpYIITE.

6. ILJ'IH IMOJIHOT'O CrOpaHUs HEKOTOPOI'0O OPraHn4YC€CKOro BEIICCTBA HOTp€6OBa-
JIOCh B 2 Ppa3a MEHbIIC KUCIIOPOAA, UYEM UUIA IMOJHOT'O CropaHrd CICAYIOIICTO YWICHA
TOMOJIOTUYECKOIO psija. Kakwue sTo MOTYT OBITH COG,E[I/IHGHHH?

7. Conb OJHOBAIEHTHOTO METalljla Maccoi 74,4 T Harpelu B 3aKPBHITOM CO-
cyzie, MpY 3TOM MOJYYHIOCh 26,8 MJI OSCIIBETHOM XKHMJIKOCTH C KOHIICHTpalueh
Beriecta 11,2 monw/n. Onpenenure GopMyiTy COIM, €CJIM M3BECTHO, YTO OHA CO-
JEpKUT MeTasul, Bogopon, 25,80% cepsl u 51,61% kucnopoza.

8. B pesynbrare cxuranms B atMocdepe XJIopa CMECH ABYX IPOCTHIX Be-
IecTB 00pa3oBaliack CMeCh XJIOPUIOB C MAcCOM, B 8,5 pa3a ImpeBbIIAOIIEH Maccy
HMCXOJHOM CMECH. YCTAHOBHTE BO3MOMKHBIM KaueCTBEHHBIM M KOJHWYECTBEHHBIN
COCTaB MCXOIHOM CMECH.

9. Ha monHoe cropanue 1 oObeMa raza X u3pacxoioBaHO 5 00BEMOB KHC-
nopona. [Ipu 3ToM cooTHoIIeHHEe Macc 00pPa30BaBIIUXCS MPOMYKTOB — TUOKCHA
yreposia u BoJsl — coctaBmio 4,89:1.
1. Uzo0pasure cTpyKTypHBIE (DOPMYIBI BCEX BO3MOKHBIX H30MEPOB
X, YKOKUTE, KaKUe U3 HUX SBISIOTCS HECTAOMIBHBIMH U TTOYEMY.
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2. Kaxkoe u3 coeauHeHMI JOKHO IMETh HAUOOJIBIITYI0 KUCITIOTHOCTb,
a Kakoe — HauOOJIBIITYI0 OCHOBHOCTH U ModeMy?

10. [Ipu cxurannm B Toke kuciopoaa 10 T 6eIoro KpUCTaTHIECKOTO Bellle-
ctBa ObuT0 MONTy4eHo 3,20 1 CO;2 (H.y.) u 6,591 1 kentoro nmopomika. Onpenennure
BCE IEPEUUCIICHHbIE COCIMHEHUS, €CIIM U3BECTHO, YTO KENTHIH MOPOIIOK Mpea-
CTaBisieT co00il OMHApHOE COeOUHEHHUE IEPEXOIHOr0 MeTajlla, COAepIKallee 10
JTaHHBIM XMMHUYecKoro ananusa 79,30% mMerana o macce.

11. I"a3000pa3HbIii HACKIIIEHHBINH HEIUKITUICCKHUH yIIIeBO0PO] 00beMoM 224
MJI (H.y.) COXIJIH, & IPOAYKTHI PACTBOPUIHU B 1 JT M3BECTKOBOU BOJBI C MAaCCOBOM
nmoneit 0,148% (tumotrocts 1,0 r/mi). IIpu 3ToM ObLI0 momyueno 1,0 T ocanaka.
OnpezenuTe MOJICKYISPHYIO (GOPMYITY YIIIEBOIOPOIA.

12. OnTHdecKkn akTUBHEIHN C0XHBIN 3dup mmeet hopmyry CsH1202. Obpazen
a¢upa Maccoit 11,6 T Harpenu ¢ BOXHBIM PacCTBOPOM THIPOKCHIA HATPHS, B3ATOM
B n30bITKe. [l0 OKOHYaHNN peaklny IETOYHYI0 PEaKIIMOHHYIO0 CMECh HECKOJIBKO
pa3 MPOIKCTPATHPOBAIIN TUITHIOBEIM 3PUpoM. BOmHEIN pacTBOp, OTHEICHHBIA OT
3¢hUPHOI BBHITSHKKH, ONTHYECKOW aKTUBHOCTH HE TIPOSIBIISIET. D(DUPHBIE SKCTPAKTHI
00BEeTMHIIIN 1 BBICYIIHIIN CyTb(aToM MarHus, 3aTeM OCYIIUTeNb OTHUIBTPOBAIIH,
OTOTHAJIM ITHUATHIIOBHIN 3(Hp U MeperHanu octatok. I[lomydeHo 7,4 T )KHIKOCTH,
kursmiei mpu 100°C (BBIXom BelecTBa KOJTUICCTBCHHBIN).

N3o6paszute CTpyKTypHYIO (hOPMYITy HCXOTHOTO dHpa.

Kakoe ctpoenmne mmen Obl 3¢up, ecid OBl BOXHBIN pacTBOP IMOCHE IIEITOYHOTO
THUAPOJIN3a OBUT ONTHYCCKH aKTHBHBIM?

HanmmmTe ypaBHeHHE peakny MIETIOYHOTO THAPOIN3a H30MEPOB dHpa.

13. Oprannueckoe BeecTBo A coaepxxut 54,55% yrnepona, 9,09% Bonopona
n 36,36% kuciopoga U UMEET OTHOCHUTENBHYIO MJIOTHOCTH MAapOB IO BOIOPOLY,
paBHy10 22. DTO BEIIECTBO JIETKO BOCCTAHABIMBAET aMMHUAYHBII PacTBOP OKCHAA
cepebpa. IIpu BocctanoBieHuu 11 T 3TOro BemiecTBa BOAOPOAOM B IPUCYTCTBUHU
IIaTHHOBOTO KaTtanu3aropa npu 30°C u mocienyromeM MponycKaHud MpoayKTa
peakiuu b Hag okcngom amromunust pu 350°C o6pazyercs yrneBopopoa B, xoto-
pBIi obecrBeunBaeT pacTBOp OpoMa B TeTpaxjiopMeTane, 00pasys npu 3tom 37,5 T
aubpomiipousBoanoro I. YeranoBure cTpykrypHble Gopmynsl BemectB A — ' u
BBIYUCIHUTE BBIXOJ [ B pacueTe Ha B3STOE KOJMUYECTBO HCXOAHOTO BEIECTBA A.

14. BemectBa A u b OypHO pearupyror Mexay coboi ¢ oOpazoBaHHEM TIPO-
nykta B. IIpu o6padorke B oxcumpom yrmepoma(IV) obpasyrores Bemectsa b u I
(I comepxur 8,14% yrnepona u 32,5% xucnopona). Onpenenure Bemectsa A — I
HaIlMIIUTE YPABHEHUS PEAKLUH.

15. benoe KpHUCTAJINIMYCCKOC BCILICCTBO A He pas3iarac€Tcs 1npu HArpCBaHUU;
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3,783 r 3TOrO BEMIECTBA PACTBOPWIM B CHILHOPA30aBICHHOM PAacTBOPE COJISTHOM
KUCJIOTHI, BBIEHIICA Ta3 b. 3areM Boxy BhIApMIlM, IPU 3TOM 00pa30BajvCh JIBE
COJIU: XJIOPHUJ HaTpus U coib B, comepkamas 12,06% warpus u 71,32% xucmo-
pona, ManopactBopumas B Boge. Harpesas conb B, momyuunu conb I, koTopas
coctout u3 34,94% wuarpus, 48,63% Kkucinopoma u eme OJHOTO deMeHTa. llpu
B3aMMOJICHCTBHH TOTO K€ KOJINYECTBA BEUIECTBA A C KOHIIEHTPUPOBAHHOM CEpPHOI
KHCIIOTOM oOpazoBanock 1,120 nraza [l mraz b (u.y.). ['a3 /I cropaet Ha Bo3ayxe ¢
obpazoBanueM 2,702 r Boms! u 3,481 r TBepmoro okcuna E, conepxkariero 68,95%
KHCJIOPOAA.

Onpenenute coenuuenust A — E. Hanmmure ypaBHeHus peakiuii. OTBET MOATBEP-
JTUTE PacYETOM.

16. I'a3 A (tutotHocTh 1,25 1/11 (H.y.)) MOXKET OBITH IONyYeH peaxiueit Ou-
HapHOTO COJIE00Pa3HOTO BEIIECTBA, CONEPIKAIIETO BOAOPOI, C XJIOPHIOM dJIEMEHTa
X. I'a3 aTOT MCTONB3yeTCsl Kak pakeTHOE TOIUIMBO, TaK KaK BBIIEISIET OOINbIIOe
KOJTMYECTBO TeIUIa Mpu cropanuu. ['a3 A obeciiBeunBaeT OPOMHYIO BOJY; €CIIH T10-
CJIe ATOTO PAcTBOP YIAPHUTh JOCYXa, B OCTATKE OKAKETCS SAMHCTBEHHOE BEIIECTBO
b — BaxkHbI# papmakonmornyeckuii mpenapar. J0yanoCKOMMYecKoe n3Mepenue (1o
MIOBBIIIICHUIO TEMITEPATyPhl KHUIIEHUSI PAcTBOPa) OTHOCHTEIHHON MOJEKYISAPHOU
Maccel b gano Benwuuny 62. Konnencar, coOpaHHBIH ITPpH yIIApUBAHUH, COIAEPIKHUT,
KpOMe BOJIbI, TAKXKE OIHO BEIIECTBO, JAIOIIEe 0CAJI0K C PACTBOPOM HHUTpATa cepe-
Opa. MaccoBast onst cepedpa B ocazake 57,45%. Onpenenure, 0 KAKMX BEIIECTBAX
WJET pedb, CBOM OTBET JIoTH4eCcKH o0ocHyiTe. Kak BbI cunraere, MoryT 1u cytiie-
CTBOBAaTh JIPYTHE COCTMHEHHS, BKIIOUAOIIUE T€ KE AIIEMEHTHI, uTo U A? bynet mu
3aBHCETh COCTAB IIPOAYKTOB peakiiuil A ¢ OPOMHOM BOJIOH OT €€ KOHIICHTpaIiu?

17. HexoTtopast JKHIKOCTb IEPErOHSAETCA B  MHTEpBAJE TEMIIEPATyp
34-40°C. Ona mano pacTBOpHMa B BOJE, HE CIIOCOOHAa K pEakiuh C TH-
npokcunom meau (II), oueHb MemJieHHO pearupyer cO IMICTOYbI0 Ha XOJIOXY.
HaBecky oartoif sxkuakoctu wmaccoit 1,0000 T coxmiu, MOTYyYHUB IpPU ITOM
0,9722 1 Bomei, 0,1718 r xmopoBomopoma u 2,0030 r muokcuaa yraepoaa.
UccnenyeMyo >KUAKOCTb TOMECTHIIM B KOJIOY C OOpaTHBIM XOJIOAMJIBHHKOM MU
00paboTany TOpsSYMM PacTBOPOM TUAPOKCHAA Harpus. [Ipomsonuio dacTHyHOE
pacTBOpPEHHE KHUJIKOCTH, YTO COMPOBOXKJIANOCH BBIJIEIEHHUEM raza C pe3KuM 3a-
naxoM. OcTaBUIyIOCS HEPACTBOPEHHOM YacTh )KUAKOCTH OTAECIWIN U oOpaboTranu
KOHILIEHTPUPOBAHHBIM paCTBOPOM HOJIUAA BOJAOPOAA, B pE3yJAbTaTe Yero OHa Ipope-
arupoBaiia ¢ oopa3zoBanueM noxdTana. OnpeaenuTe cocTaB KUIKOCTH. Mcmonb3ys
BCE JIaHHBIE 3a/1a4M, MOKAXHUTE, OMHO3HAYHO JK ee pemenne. OTBeT oboCcHY#TE.
Hanumure ypaBHeHus peaxkumil. Kakoe BemecTBo oOyciaBIMBaeT MOSBJICHHE
peskoro 3anaxa? [Ipenmonoxure MexaHn3M 00pa30BaHUs HOISTaHA.

18. IIpu rugponmse 7,42 r HeKOTOPOTO AhHpa MOITyIeHO 3,22 T OJHOOCHOBHOM
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KapOOHOBOI KHCIOTHI U 6,72 T onHOaTOMHOTO criupra. Kakoi a¢up ObuUT B3AT A7
ruaponusa?

19. Coenunenne X cOCTOMUT U3 a30Ta U Bogopoza. Ilpu cuibHOM HarpeBaHuu
3,2 r BeniecTBa X OHO NOJHOCTHIO pasnaraercs 6e3 00pa3oBaHus TBEPAOT0 OCTATKa.
[lony4eHHast ra3oBasg cMeCh YaCTHYHO aOCOPOMpYETCsl CEpHOM KUCIOTOW (Ipu
3TOM 00BEM Ta30BOM cMecH yMeHbIaercs B 2,8 pa3a). HeabcopbupoBaHHBIif Ta3,
IpeACTaBIAIOMMNA co00l cMech BOAOPOIA M a30Ta, NPH HOPMAJBHBIX YCIOBHUSIX
3aHuMaeT ooveM 1,4 11 u umeet mrotHocTh 0,786 r/1. OnpenenuTe XUMHIECKYIO
¢dopmyny coenuHeHus X.

20. Jiis BoccTaHoBieHus 3,2 T okcuzia Metaiia tTpedyercs 1,344 n Bogopona.
[Tpu pacTBOpeHHNHM MOMYYSHHOTO METalJIa B M30BITKE COSHOM KUCIOTHI BBIEISET-
cs 0,896 1 Bogopoxna. Onpenenure, kakoil 3To metaul. Hanmummmre ypaBHeHUs Bcex
YIIOMSHYTHIX peakiuid. (OOBbeMbl ra30B U3MEPEHHI IIPH H. Y. ).

21. PacTBOp HEKOTOpOW COJIM, UMEIOIIUNA MIEJTOYHYIO PEaKIuio, NMpU Harpe-
BaHUU MEJIJIEHHO HEWUTpalM30BaIM XJIOpUAoM amMoHusi. Ha sto ymmo 2,675 r
NH4Cl; B pe3ynbrate BeIACIHIOCH 1,70 T ra3000pa3HBIX BEIMIECTB, a CYXOH OCTATOK
MOCJIe BBIMTAPUBAHIS IOIYIEHHOTO PACTBOPA MPEICTABIISII COOON XIIOPU I HATPHSL.
OmnpenenuTe UCXOTHYIO COIb, €CIIM U3BECTHO, YTO OHA HE MPOSBISIET OKUCIIUTEIb-
HBIX CBOMCTB.

22. Kanuesasi conb 01HOOCHOBHOW HEOPTaHMUYECKOI KUCIIOTHI, COCTOALIAS H3
TpeX XMMHUYECKUX 3JIEMEHTOB (MoyieKynasipHas Macca < 220), cogepxur 31,68%
kucnopona. Uro 3to 3a comb? MOXET Jin OHa OBITh MONTy4eHa B BHICOKOUHUCTOM
cocrossHun? C Kakoi LeNnbpl0 ee MOTYT UCIIONB30BaTh B MenunuHe? MOoXHO Jn
PELUTD 3Ty 3a/ady, €ciu Obl ObIJIO HEM3BECTHO YHMCIIO XMMHUYECKUX JJIEMEHTOB,
BXOJSILIUX B COCTaB CONH?

23. BecuBeTHas JIETKOKMIIANIAS HECMENIMBAIOIIASACS C BOMOW HMHEPTHAs
KUAKOCTh A comepxut 38,65% yrepona u 9,66% Bomopona. Ilpu oxuciaeHnn A
TIEPOKCHJIOM BOAOPOJA WM OPTAaHMYCCKUMU TIEPOKCHIAMHU 00pa3yeTcss MHEpTHAS
BBICOKOKHIISIIAS KHUIKOCTh b Oe3 1BeTa 1 3amaxa, pacTBOprMasi B BOJIE U opra-
HAYECKUX PACTBOPHUTEIAX, U comepkamas 30,77% yriepona. 7,6% Bomopona u
20,51% xucnopona. [lpu saepruanoM okuciaeHnu A wim b mepmanTanaroM Kamvs
obpa3zyercsi OeclBeTHOE KPUCTAJUIMYECKOE BEHIeCTBO B, pacTBoprnMoe B BOjE U
OpTraHUYECKUX PACTBOPUTEISNX, YCTOMUMBOE K NMaimbHEHIIEeMy OKHCIeHHI0. OHO
comepxut 25,50% yriepona, 6,33% Bomopona u 34,01% xucnopona. Uro 3a Be-
mectBa A, b, B? Kakue nporecce mporekanu rpu okuciennu A n b? Kak moxHO
CHHTE3UPOBaTh A M3 MPUPOTHOTO CHIPHS?

24. B u30biTke kuciopona coxrau 1,00 r 10,0% pacTtBopa HeM3BECTHOTO Be-
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IECTBA B JICASHOW YKCYCHOW KUCIIOTE, IPUYEM H3PACcXOIOBaHO 672 MIT KHCIOpoa
(1.y.), mpu 3TOM 0Opa3zoBanuchk Tonbko Boaa (0,569 mur) u yrnekucnsiii ra3 (708
MJI mpu H.y.). PacTBop Kakoro BemecTBa coxmmm? C KaKUMH W3 TPEIIOKECHBIX
BEIIECTB OHO CIIOCOOHO BCTYNAaTh B XMMHYECKHE PEaKUUM (THIPOKCH] Kaius,
HOI0BOIOPO/IHASL KUCIIOTA, OyTEeH-2, TUMETHIIUCYTb(U).

25. HewusBecTHbIil Ta3000pa3Hblii yraeBogopoa odbemom 10 Ml cmemanu ¢
70 mi1 KUCIOpPOAA, U CMECh COXINIM. 110 OKOHYaHUM peakuy 10CIe KOHACHCAUU
BOJSHBIX IapoB 00BEM ra3oBoil cMecu coctaBui 65 mil. Ilpu mpomyckanuu rasa
B PacTBOp T'MAPOKCHAA Kanusi 00beM ero ymeHsiuwicsa a0 45 mi. Paccuwnraiite
MOJIEKYJISIPHYIO (OPMYITy HEM3BECTHOTO YIJIEBOAOPOIA, CUMTAs!, YTO OOBEMBI I'a30B
H3MEpEHBI IPH H.Y.

26. Oprannueckoe BemectBO A, comepxamiee 41,38% (macc.) yriepona,
3,45% Bogoposa, 0CTaIbHOE — KUCIOPO, SIBISIECTCS CHIPHEM JIJISl TIOTYUYEHUS psijia
MIPOAYKTOB IO CXEMeE:

C,HsOH H,0
e

Cocras BemectBa b: 55,81% (macc.) yrmepona, 6,97% Bomopona, ocrampHOE —
Kucnopon; cocrtaB BemectBa [: 35,82% yriepona, 4,48% Bomopoza, ocraibHOE
— kucnopoi. Ha nedrpanuzanuio 2,68 1 BemectBa ' pacxogyercs 20 mu 2 M
pacTBOpa THAPOKCHA KA.

YcraHoBuTe CTpyKTypHBIE QopMyisl BemecTB A, b, B, I n Hanmmmte ypaBHeHUS
peakuui, yka3aHHBIX B CXEME.

27. K 200 r 15,55%-H0r0 pactBopa comu prytu coctaBa Hgx(NO3)2, (uHAN-
BH/IyaJIbHOE BEIIECTBO, Te X = | win 2), modaBuiu 8,2 T MarHUEBOW CTPYKKH.
[Tocne oxoHyaHMA peakuuu ocafok Maccor 34,7 r MOXKET IpopearupoBarts ¢ 14 r
xsopoBogopona. Onpeaenure, Kakasi coib pTyTH (X = 1 uiu 2?) Oblia B pacTBOpE.

Pemenns:

1. Cyns 1Mo mpoayKTaM CTOpaHUs, BEIIECTBO MOXKET COJEP>KaTh BOAOPOI,
a3o0T, kucnopoa. OnHaKo OTHOCHUTENbHAS MOJIEKYIIsIpHasl Macca BerecTsa 16-2 = 32
OTPaHUYMBACT YHCIIO aTOMOB KHCJIOPOJA /IO OJHOTO WJIM MOJHOCTBIO MCKITIOYACT
ero.

ITo ycnmoButo azora odpazoBanoch 2,24 i, uto coctanisieT 0,1 Mob.

Bonopona B Boze:

B 18 r H,O — 2 moi1b,

B 3,6 T HO — 0,4 MOab,

0,1 Mo N3 cocrapisieT 0,2 MOJIb aTOMOB a30Ta.
CootHomieHue a3ora W Bojaopoga B coenuHeHuu coctaBiasger 0,2:0,4=1:2.
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I[Tpocreiimas popmyna Bemecta — NHa. MnH,)=16; MN,H,)=32 coBnajaer ¢ 3a-
JaHHOM B ycnoBuu 3agadu. Otcioga (GopMyra HCXOTHOTO BEIeCTRa:
H H
AS /
N—N
7/ AN
H H

N>Hs — ruzpasus, npy KOMHaTHOH Temmeparype OeclBeTHAs )KUIKOCTb.

2. OmnpenensieM OpyTTO-POPMYITy OPraHUYECKOTO BellecTBa. PaccuuTriBaeM
COOTHOIIIEHHE DJIEMEHTOB B BEIIECTBE:
C:N:H =(16,8/22.4) : (2,80:2/22.4) : (4,502/18) = 6:2:4

[lo pazHOCTH Macc TPOIYKTOB CrOpaHUsl M MCXOIHOTO BEIIECTBA HAXOIUM COOT-
HOIIIEHUE ISt aTOMOB YTIIEPO/Ia U KUCIIOPOJIA:

C:0=(16,8/22.4) : [(21,0 — (16,8+12/22,4+2,80:28/22,4+4,50:2/18)/16] = 6:4
B pesynbrare nonydaem 6pytTo Gopmyny: CsHaN2O4.
Ucxons u3 peaxunu ¢ Clo/AICl; opranndeckoe BemecTBo, BEpOSTHO, JMHUTPOOCH-
3o11. cxonst n3 00pazoBaHuMsI TOJIBKO JIBYX MOHOXJIOPIPOU3BOIHBIX — 1,2-TMHATPO-
OeH30I (Ipyrre N30Mephl Jar0T OOJIbIlIee KOMMYECTBO MOHOXJIOPIIPOU3BOIHBIX):

NO, NO, NO,
NO, NO, NO,
cl,
—_— +
AICI;
Cl
Cl
3. M2(S0O4)3 = M203+3S0,+1,50a.

[TycTs m — MoNeKyNIsIpHAast Macca MeTaa, TOT/a:

(2m+288) r cynphata maror  (2m+48) r okcuaa,
80 r cynppata — (m-24) T,

(2m+288)/80 = (2m+48)/(m-24);
m2+ 144m — 24m — 144-24 = 80m + 80-24;
m2 +40m — 5376 = 0;
m=-20++400 + 5376 =—20++ 5776 ;
m=-20£76,
m =76 —20 =56 (r/mMob).

DTOT MEMEHT — XKeJe30.

4. Peakmus: 2MSO4 =2MO + 2S0O; + Os.

ITycTe aromnas macca Metaja = X.

Torma wu3 (x +96) r cynbgara nomyuutcs (x + 16) r okcuna (= a).

u3 (x + 16) r cynbdara momayuntes (X + 16)2/(x + 96) r oxkcuza (= b)

u3 (x + 16)%/(x + 96) r cynbdara nomyuurcs (x + 16)3/(x + 96)2 r okcuaa (= 20 r).
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Pemaem mocnennee ypaBHeHUe (€Clid 3HAEM, Kak), TOMydaeM X = 64, HCKOMBIH
cynbdar: CuSOa.

5. Tak xak B cocTaB KOHEUHOH cMmecHu BxomsT Tonbko H, F u O, To Bapuant
TOJIBKO OJUH — IepBOHAYaIbHO B cucteme ObtH F2Ox u Ho. Tak kak oObemHOE
COOTHOIIICHHE KBHBAJICHTHBIX KOIU4ecTB 1:2, To X = 1:

F,O + 2H, = 2HF + H,O
Cwmech HF 1 H>O B MonsHOM OTHOIIIEHNH 2: 1, KaK HETPYIHO YOSIUTHCS, CONESPIKUT
69 maccoBsix % HF:

(2-20/2-20+18)-100=69 (%).

6. Hnst oxkucnenust rpynmbl —CH,— (ToMONIOTHYecKoi pa3sHOCTH) HYXKHO TPH
aroMa Kuciopoza. [loaToMy HCX0HOE BELIECTBO TAKKE TOJDKHO OKUCISTHCS Tpe-
Msl aTOMaMH KUCIIOpOAa, TOTAA CIEAYIOUIMH YieH TOMOJOIMYEecKoro psina Oyaer
OKHCJIISITBCS IIECTHIO aTOMaMH KHCIOpO/a:

CxHy + (x+y/2)O2 = xCO; + y/2H,0,

Cx+1Hy+2 + (x+y/2+1,5)02 = (x+1)CO2 + (y/2+1)H20.
[Ipumepsl BelIecTB, OKHCISAEMBIX TPEMs aTOMaMM KHUCIOpOAa (TIEPBbIC HWICHBI
TOMOJIOTUYECKHUX PSAOB):

CH30H — meTanonn,

HOOCCH(OH)COOH - ruapokcuManoHOBas KHCIIOTA,

CH;N> — nuazomMeTaH,

HO-CH,—COOH - ruapoKkcuyKCcycHas KHCIIOTa,

CH(COOH);3 — TpukapOOKCHMETaHON.

7. B pactBope coaepxanoch 0,0268 « 11,2 = 0,3 Monb coii ¢ MOJSPHOI
Maccoit 74.4/0,3 = 248 r/Moub.
OnH MOJIB COIH COINEPIKUT:

248-25,8 — 7 MOIIb aTOMOB S H 248:51,61

32100 16 -100
Ha merann u Bomopon oT BenmuuuHBl 248 mnpuxomurcs 56. M3 0qHOBAJICHTHBIX

METaJUIOB, COJIM KOTOPBIX YCTOWYMBEI B BOJHBIX pacTBOpax, moaxonmsat Li, Na, K
(mpyrue oTnamaroT, Tak Kak TOrna mojydvaroniuecs OpyTTo-GopMyisl HE COOTBET-
CTBYIOT peajibHbIM coefuHeHnsaM). Eciu metann Na, Torna conb — NaS;03-5H20
— THOCYAb(AT HATPHSL.

= 8 MoJs atomMoB O3.

8. B peakmmu X +n/2C1, = XCl,
OTHOIICHUE MACC XJIOPHJIA U HEM3BECTHOTO AIIEMEHTA PABHO

m(XCL) _ A +35,5n
_ SN _ 435 50/A
m(X) A +35,5n

rac A — aroMHas macca JJIEMEHTa. Hepe61/1pa${ Ppa3JIN4HbIC 3HAYCHUA N OT 1 a0 8
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MOKHO y6eZII/ITBC$[, YTO COOTHOLICHUEC

m(XCly)/m(X) > 8,5
BBITIOJIHSAETCS TONBKO 1711 Oepuiuud (A = 9, n = 2). CiaenoBarenbHO, OTHO U3 MPO-
CTBIX BEIECTB B CMECH — OCPHILINHA.
[Ipennonoxum, yTo B cMecu Ha 1 Monb Be mpruxoauTcs X MOJIb MPOCTOTO BEIIeCTBA
Y. Toraa o ycinoBHUIO 3aJ1a4¥l MOKHO COCTaBUTh YPaBHEHHUE:

(9 +xM) +8,5=80+x(M + 35,5m),
rae M — aToMHasi Macca JIeMeHTa, m — er0 BaJICHTHOCTh B XJIOpHe. JTO ypaBHe-
HUC MOXXHO YIIPOCTHUTH U NIPCACTABUTL B BUAC!

_ 3,5
~ 7,5M — 35,5m
3TOMY COOTHOILICHHIO YIOBJIECTBOPSET JIFOOOH SIIEMEHT, pearupyIoiuii ¢ XJIOpoM,
TMOCKOJIBKY IJIA BCEX 3JIEMEHTOB, KPOMEC 6epI/IJ'IJ'II/I$1,

7,5M > 35,5m.
Ecnn B kauecTBe BTOPOT'O MPOCTOro BEIIECCTBA B3ATh J'H/ITI/II7I, TO X = 0,21 U MAaCCOBBIC
J10JI1 BE€HIECTB B I/ICXOL[HOf/i CMCCH paBHBI:

_ 1-9 _ — QKO

o (Be) = 930217 =0,86 =86%

o (Li) = 1-0,86 = 0,14 = 14%
T.C., OJHO U3 BCIICCTB B CMECHU — 6epI/IJ'IJ'II/II71, Apyroe — J'IIOGOC IpoCTOC BCUICCTBO,

pearupyrouiee ¢ xaopoM. s cmecn Oepriius ¢ JINTHEM:
o (Be) = 86%, o (Li) = 14%.

X

1 . OnpeneneHre MONEKYISIPHOH (HOPMYJIBI.
I'a3 X comepxuT yrepoa, BOAZOPO. U, BO3MOXKHO, KUCIIOPOA. YpaBHEHUE CTOPaHUs
X UMeeT BUJ;:

CxHyO + (x — y/4 — 2)O2 = xCO; + y/2H,0

X+y4-z=5 @8
{;347;/(2 =4,89, unu 44x =44y, unmu x =y 2)
mozcraisieM B (1), momydaem

1,25x —z=5

X, y, Z TPUHAMAIOT TOJIBKO IEJIbIe 3HAYCHMS:
ecmnz=0,x—-y=4;

ecmnz=1,2, 3,4 — To X, y — HETIeTIbIE YUCITA

ecmmz=5T10X=y=28§

IIpu z =5, x =y = 8 mmeem: CgHgOs — kak MEHIMYM, He Ta3 — HE ITOIXOINT; 3Ha-
YeHUS Z > 5 He UMeeT CMBIcTa paccMarpuBarh. [Ipu x =y =4, a z = 0 coeauHCHME
X umeeT Mosekysipayto Gopmyny C4Hy, oTBewaromnyto razoo0pa3HoOMy IPOAYKTY.

2. CTpyKTypHBIC H30MEPHI.
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B ¢opmyne nomydeHHoOro yriieBogoposa Ha 6 aTOMOB BOJOPO/a MEHBIIE, YeM B
¢dopmyne npenensHOro C4H10, CllenoBaTenbHO, CTENIEHh HEHACHIIIECHHOCTH COCTaBa
paBHa 3, T.e. cyMMa Yrciia T-CBSI3el 1 IUKIOB B MOJIEKYJIe JTF000ro n3oMepa paBHa
3. PaccMOTpHUM BO3MOXKHBIE BapUAHTHI:

a) 3 nBoitable cBs3u: HoC=C=C=CH @8

6) 1 Tpoiinas u 1 nBoitnas cBa3u: HC=C-C=CH; 2)

B) 2 TBOMHBIC CBS3U U | TIUKII:

| | , HO IUKIIOOYTaJNeH SBISIETCS aHTHAPOMATHYECKAM COCIMHEHUEM,
cTaOHUIIFHOE €T0 CYIIECTBOBAHNE BO3MOXKHO JIMIIH B BUJIE JINTAH/Ia B METAITIOKOM-
IUIEKCE;

CH,

(3)
CYIIECTBOBaHHUE peabHO, XOTS COEIMHEHHE BEChMa PEaKIIMIOHHOCIIOCOOHO.
r) 1 TpotiHas cBs3b U 1 THKIT:
CHj

_— = —He MOI'yT CyLIECTBOBATh I10 CTEPUUECCKUM IIPUYNHAM,
TaK Kak MpU SP-TUOpHUIM3AINH yIIIepoaa ¢ TpoiHo# cBa3bio yron C—C=C mon-
JKeH ObITh OJIM30K K 180°;

1) 1 aBoifHAasI CBSI3b U 2 IUKIIA:

H ‘ — CyHECTBOBAHHMC HCEBO3MOXHO II0 CTCPHUYCCKUM

MpUYHHAM (J[BOITHAS CBSI3b B TOJIOBE MOCTHKA — IPAaBWIIO bpenra);
e) 3 mukIa:
H
C

AN

TETpasApaH, BIOJIHE peabHast MOJEKyJa.
Takum 00pa3om, peabHBIMH SBISIOTCS JTUIIB 4 COSTUHEHUSI.

3. KucnorHsie 1 0CHOBHBIE CBOICTBA.
Kucnora — 310 1OHOP MPOTOHOB, 0CHOBAHMS — aKLIETITOP IPOTOHOB (110 bpeHcreny).
HauGonee cunbhoit kucnoroii cpeau (1) — (4) Oynet (2), HOCKOIBKY U3BECTHO, YTO
ankuHel ¢ KoHIeBoil CH-rpynmoii crocoOHBI pearnpoBarh C HaTPHEM C BbIEIe-
HUeM Bojopona u oomenuBars HY Ha Agt n Cut (auermiieHuIs1 cepedpa u Mean).
HauGomnee cuibHbIM 0cHOBaHUEM OyrieT (3):
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CH, CH;

ek

[IpucoennHeHue MPOTOHA MPHUBOAMUT K 2-METWIIHKIONPOIICHUIBHOMY KaTHOHY,
YCTOHYHMBOCTh KOTOPOTO OOYCIIOBIIEHA €r0 apOMaTHYHOCTHIO. JleHCTBUTENBHO,
OH MMEET IUIOCKUN ITUKJI, @ YUCIO T-3IEKTPOHOB PABHO 2, UTO OTBEYAET MPaBUILY
XFOKKeJIS.

10. OueBuyiHO, YTO OMHApPHOE COeTUHEHHE, OOpa3ylolieecs NPH C)KUTAHUH B
TOKE KHCIIOpOoa, 3T0 okcua. O003HAYMM Yepe3 X MOJICKYISIPHYIO Maccy MeTaa,
TOTJ]a MOXKHO COCTaBUTh ypaBHeHHe: X/(X + ne16) = 0,793, roe n — KoIu4ecTBO
aromoB kuciopona. [Tepedbopom n Haxoaum, uto mpu n =3 x = 183,9, uTo cooTBeT-
CTBYET BOJIb(pamy, T.€. UCXOAHOE Oelloe KPUCTAUINYECKOE BEIIECTBO CONCPKHT
BOJIb(paM, yIIepo U KUCIOPOI.

PaccuntaemM cOOTHOIICHHE 3JIEMEHTOB:

W:C:0 = [6,591-Mw)/Mwo03)10,00] : [3.820-Mc)/22.4-10,00] :

[(10,00 — 6,591-Mw)/Mwo3) — 3,820-M(c)/22.4)/10,00] = 1:6:6.

[pocreiimas ¢popmyna BemectBa: WCsOg — kapOonna Bonsppama W(CO)s.

11. CymiecTByeT OOMNBINON IUIACT OJMMITMAIHBIX 3a7ad C JIByMsS OTBETaMH,
MIPUYEM KOJIMYECTBO OAJTIOB 32 OUEBHIIHBIN OTBET, Hanpumep, 2 u3 10, a 3a Heoye-
BUIHBIN — OCTAJILHBIE 8.

Onpezaenenre GopMyibl OPraHUUESCKOTO COSAMHEHHUS 10 KOJIMYESCTBY BBINABIICTO
KapOOHaTa KaJIbI[Us — CaMbIi IOMY/ISIPHBIA BUJT TAKKMX 33]1a4. 3a]1aCTCSI HETIOHATHOE
konmuectBo Ca(OH),, 1 BapuaHTOB pelieHus cpasy JiBa — C €r0 HEAOCTAaTKOM U C
ero u30OeITKOM. B HemocTtaTtke menmoun mummanii CO, pacTBOpSET ocalok KapOo-
HaTa (TOYHEe, OH Cpa3y BBINAACT JIUIIb YaCTHYHO), B U30BITKE — BCE HOPMAJIBHO,
mo CaCO3 MOXXHO CUHTaTh (€Cii, KOHEUYHO, HE MPUHUMATh B PacdyeT 3aMETHYIO
PacTBOPUMOCTh KapOOHAaTa KaJIbIUs B BOJIE).

3anuiieM ypaBHEHUE PEaKIUu:

Ca(OH);+ CO, = CaCO3 + H20.

I'mapoxcuna kanpuus B pactBope 610 1000-0,148/100 = 1,48 1, mm 1,48/74 =
0,02 momns. Kapbonara kansuus oopazosanocs 1,0/100 = 0,01 mous.

[Tycte ruapokcun Obu1 B m30bITKe. Torma CO; obpazosanock npu roperun 0,01
MOJTb, a UCXOJHOTO yriieBopoposa 66110 B3sto Takxke 0,01 moms (0,224/22.4).
YpaBHEHHE peakiuu:

CxHy + (x+y/4)O2 = xCO2 + y/2H,0

OueBuaHO, 4TO X = 1, OTCIOAA HEU3BECTHBIN yrieBogopoa — MeTtan, CHa.
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Teneps mycthb B u30biTKE Oyner CO».
YpaBHEHUS peaKLUi:

Ca(OH), + CO, = CaCO3+ H,0 (D)
CaCOs3+ COz + H2O = Ca(HCO3)» 2

ITo peaxmuu (1) o6pazoBamock 0,02 mome CaCOs, Ha yTo M3pacxomoano 0,02
Mok CO». 3arem 0,01 mons CaCO3 pacTBOPHIICS COTIACHO peakiuu (2), Ha 9TO
3arpadero 0.01 moms CO;. CymMmMapHOE KOMHYECTBO yIiiekuciaoro raza — 0,03 Moib.
W3 atoro cremyer, 9To B3ATHIN yrieBomopon — nponad CsHs.

12. enounoit ruaponu3 CsHi202 (M = 116 1/MONB) IPOTEKAET COTIIACHO
o0IIeMy YpaBHEHHUIO:

RCOOR' + NaOH = RCOONa + R'OH
[To ycnoButo 3a1auu KOJIMYECTBO CIOKHOTO 3(Upa, B3ATOTO JUIS THIPOIH3a, U T0-
JYYEHHOT'O CIIUPTA COCTABIISET COOTBETCTBEHHO:

n(RCOOR') =11,6/116 = 0,1 monp; n(R'OH) = 0,1 mMonb
MossipHas Macca CriupTa paBHa:

M(R'OH) = m(R'OH)/n( R'OH) = 7,4/0,1 = 74 t/momnb
Takyto MOIIIpHYIO Maccy UMeIoT n3oMepHbie OyTroBsie ciupthl C4HoOH. Ucexons
Y3 33JaHHON (POPMYIBI CIIOKHOTO 3(Upa, MOKHO CIIENaTh 3aKIIOYCHHE, YTO OH
siBrsieTcst omHUM u3 m3omepoB Oytmianerara CH3;COOC4Hy. EnuHCcTBEHHBIH 13
M30MEPHBIX OYTHJIOBBIX CIIMPTOB, UMEIOIIMN XUPAIIbHBIA IIEHTP (aCUMMETpUYe-
CKUH aroM yriiepoaa), — 3To OyraHon-2. CremoBarenbHO, UCCIeayeMblil 3dup
— BTOp-OyTHIIAICTAT:

/YO\”/
0]
Ecnu 661 mocIie ruiponn3a ONTHIEeCKYI0 aKTUBHOCTD TIPOSIBIISIT HE d(OUPHBIN
OKCTPAKT, a BOJHBIA pPacTBOp, TO OTO O3HAYajI0 ObI, YTO XHPATHHBIN
LIEHTP UMEETCS B pagukaie KUcIoThl. [IepBOMl M3 OPraHUYECKUX KHUCIIOT
HACBIIIEHHOTO Psijia, UMEIOUIEH XUPATbHBIN LEHTP, SBISAETCS METHII(ITHI)

yKcycHasi (2-mMeTunOyTaHOBasi) KHCJIOTa, W TOTJA HCXOJHOE BEIIECTBO
MPEICTABISIIO ObI COOON METHUIIOBBIN A(HUP ITON KHCIOTHI:

/\*/COOH /\>r COOCH;

CH; CH,

VYpaBHEHHUSI 1LEITOYHOTO TUAPOIIN3a 000UX CIOKHBIX 3()UPOB:
CH3COOCH(CH3)C,Hs + NaOH = CH3COONa + CoHsCH(OH)CH3
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C,HsCH(CH3)COOCH3 + NaOH = C,HsCH(CH3)COONa + CH3;0H

13. Mornexynsapaas Gopmyna A B obmem Buze — CxHyO,. [1o nanHbIM ycinoBust
54,55 9,09 36,36
Xyiz= ——— 1 ——:1—— =454:9,09:2,27 = 2:4:1.
12 1 16

[pocreiitmas popmyna BemiectBa A: CoH40 (Mo = 44), a ero MmosekynsipHas Gop-
myia (C2H4O)p. ITockonbky M = 2Dy, =222 =44, To n = M/Mo= 1, u npocTteiimas
dhopmymna coBnamaer ¢ monekyisipHoi. tak, A nmeer hopmyry CoH40.

BoccranoBneHrne aMMHaYHOTO PacTBOpa OKcUaa cepedpa, MpUcoeTuHEHNE BOIO-
pona mpu 20°C yka3pIBaeT Ha Haiauuue anpaeruanoi rpynmnsl CHO; B aToM cirydae

A — aneranpaerun (3tanans) CH3—CHO. Ero npeBpaiiieHus OMUCHIBAIOT CIIETYTO-
1€ YPaBHEHHUS:

CH3CHO + 2Ag(NH3),0H = CH3COONH4 + 2Ag| + 3NH31 + H,0 (1)
Pt, 30°C

CH;CHO + H; CH;CH,OH 2)
A

CHCH,0H ~ AR0»30°C yc—ch, 3)
b

H>C=CH: + Br2 BrCH,—CH;Br 4)
B I' M =188)

Jlns mpeBparmmenuit 6bu10 B3siTo N1 = 11/44 = 0,25 (Monp) CH3CHO. Ilo ypaBHe-
HUsM (2), (4) Morito ObITh TIoNTydeHo np = ny = 0,25 mons BrCH>—CH:2Br, maccoii
m; = 188-0,25 =47 (1). B pe3ynprare onbrtoB monydero 37,5 r CoHyBrs, cnemona-
TeILHO, eTo BRIX0oA B pacdete Ha B3aThIii CH3CHO coctaBnser n = 37,5/47 = 0,8,
i 80 %.

14. OmpenensieM MOJSIPHYIO MacCy BEIIECTBa, colepikaiiero 1 Moias aroMap-
Horo yriepona: 12/0,0814 = 147,4 r/monbs. Ha kucimopoq B HOJXYYCHHOM Bellie-

ctBe npuxonurca 147,4-0,325 = 48 r. OueBUIHO, B COCTABE BEIIECTBA MMEETCSA
KapOOHAaT-HOH.
B cnyyae omHOBaJIeHTHOTrO MeTajla ero MoJsipHas Macca pasHa (147,4 — 60)/2 =
43,7 r/monb. Takoro meramna HeT. Eciu Metann AByXBaJleHTHBIH, €T0 MOJISIpHAs
Macca paBHa 147,4 — 60 = 87,4 r/monb. Mertat — cTpoHIuii.
[Momyuennstit mpopykr I': SrCOs, torma A: SrO, b: H»O, B: Sr(OH)».
YpaBHEHUs peaKLUid:

SrO + H»0 = Sr(OH)»

Sr(OH); + CO, = SrCO3 + H,O

15. ®opmyna okcuna E — XnOm.
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nMx = m-16/0,6895 — m-16.
[Mpun=2, m=3, My=10,81.
[pu apyrux Habopax pelieHui HeT, cieaoBarensHo X — 6op.
Takum o06pazom, nmoayumiiock 3,481/69,62 = 0,05 moink okcuna E (B203); npu sTom
BBIAETHIOCE 1,12/22,4 = 0,05 monb ra3za [l u 2,702/18,01 = 0,15 MoiIb BOZIBL.
T'az J1 — BaHe;

ByHg + 30, = B>03 + 3H0.
BemectBo A comepxkut Na, B, H; a cons B—Na, B, H, O; I'—Na, B, O.
®opmyna [': NaBO,, mockomsky

34,94/22,99 : 16,43/10,81 : 48,63/16,00 = 1,52 : 1,52 : 3,04.
Macca A, cogepxamero 1 monb 6opa, pasna: 3,783/0,1 = 37,83 (7).
Torma 37,83 — 10,81 — 22,99 = 4,03; 4,03/4 = 1,008, 310 BOJOpOA.
BemectBo A — NaBH4, BemectBo B — NayB4O7-10H0.
YpaBHEHHUS PEAKIIVN:

4NaBH4 + 7TH20 + 2HCI = NaxB4O7 + 16H; + 2NaCl

2NaBH4 + H>SO4 = NaSO4 + BoHe + Ha

16. Coneobpa3Hoe BelIecTBO, COCTOALICE U3 JIBYX AJIEMEHTOB, OJJMH U3 KOTO-
PBIX — BOJOPOII, OYE€BHIHO, THAPHUI, T.€. coenunenue ¢ H-. Coequnenue ¢ H 06-
Jaano Obl KUCIOTHBIMH CBOWCTBaMU. SICHO, 4TO BTOPOIi 2JieMeHT Tuapuaa Oojee
ANEKTPOTIONIOKHUTENBHBIN, YeM BOAOpOH, 1 Oyaer pearuposatsh ¢ XCl3 ¢ ormiernsie-
HUeM xJiopa. Torna octaBmnecs WOHBI B COEIMHEHUH APYT C APYyroM OynyT UMETh
(dopmanbHbie 3apsaabl X3+ u H-. Vkazanue Ha T0, 94TO A — ra3, CBUIETENbCTBYET O
CIIEIYIOIEM: BO-TIEPBBIX, X — AJIEMEHT, pacnojoxeHHslii B IIIA rpynme nepuoau-
YECKOW CHCTEMBI U, BO-BTOPBIX, 3TO JIEMEHT JIETKUNA. MOXKHO NMPEANOI0KUTh, YTO
ra3 A — Harpumep, TUAPUI Oopa.

Coenunenue b no ycrnosuto He copepkut opoma M = 62 < M(Br) = 80, t.e. 310
— 0O MPOAYKT OKHUCIIEHUS A, MO0 NMPOIYKT €ro ruaposiu3a. BronHe JoruuHo
MIPEINOIO0KHUTD, YTO, TTOCKOJIBKY BCE MPOMCXOIMIO B Boje, b comepkuT Bomopoxn
U kuciiopoi. MapMakonoruueckue CBOHCTBa b ykas3bIBalOT Ha OOPHYIO KHCIIOTY
H3BO3. Ocanok, no pacuety, — AgBr:

108 T Ag — 57.45%

xT—42,55%, x = 80.
B xonpgencare Obuta, TakuM 00pa3oM, OPOMHUCTOBOJOPOAHAS KUCIOTa, T.e. Br
BOCCTaHaBIMBAETCs coequHeHrneM A B Br-. DTo Takxe yka3blBaeT Ha TO, 4TO A —
ruapua. Ha oCHOBaHWY MOMYYEHHBIX TaHHBIX MOXKHO MPENIOIOKHUTh, YTO A — 3TO
BH3, ogHako npuBeneHHas B YCIOBUY 33a4H IUIOTHOCTH 1,25 T/11 CBUIETENBCTBY-
€T 0 ToM, 4T0 M(A) = 28; mosToMy momydeHHy0 QopMyny TUAPUAa HeOOXOIMMO
yABoUTh. B aToM ciydae umeem BoHs.
YpaBHEHHUS YIIOMSHYTBIX B YCIOBHUSAX 33124l XUMUYECKUX PEAKITHIA:
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6MH + 2BCl; = BoHg + 6MCl;
B;Hg + 6Br; + 6H,O = 2H3BO3 + 12HBr;
AgNO;3 + HBr = AgBr | +HNO:s.

OueBuIHO, YTO Takoe coenuHeHue, kak BHe (mubopaH), CTpyKTypy KOTOPOTO
MOXKHO U300pa3UTh TOJILKO TaK:

H\ JHe., /H
P B
(«MocTHKOBBIE» aTOMBI BOIOPOAA)
MPEAToaracT BO3MOXKHOCTh CYLIECTBOBAHUS TpHOOpaHa, TeTpabopaHa U JPyTUX
BBICIIMX TOMOJIOroB. [IpuBenem B kauecTBe IpuMepa CTPYKTypy TeTpabopaHa.
Peaknust aubopana ¢ OpOMHOM BOAOH MPOXOIUT HEOXHO3HAUYHO; MOXKET
UATH TOOOYHAs peakuus ¢ BOJOH, MPUYEM 3Ta peakUus UAeT B OoJbILeil cTeneHn

H H
A N

B

H H

\B' ‘B/
H B

H H

10 Mepe pa30aBieHnst GPOMHOM BOJIBL:
BoH¢+ 6H,0 = 2H3BO3 + 6Ho.

(B4H10)

17. N3 naHHBIX 3]IEMEHTHOTO aHaJK3a MOXKHO PaCCUUTaTh COOTHOIIIEHUE YHC-
JIa aTOMOB B MOJIEKYJI€ COeTUHEHUS. B 1 T )KHIKOCTH CONEPIKUTCS

2,003-12,011
44,01
0,9722-2,016 N 0,1718-1,008
18,014 36,45
0,1718-35,453
36,45
1,0000 - 0,1135-0,5467 — 0,1671 =0,1727 (1) O;
BpyTTo-hopmyna:
0,5467 0,1135 0,1671 0,1727 _
12,011 1,008 35,453 15,999
0,04554 :0,1126 : 0,0047 : 0,0108=x:y :n : p;

9,685:23,96:1:2,298=x:y:n:p.

94OOTHOH16HI/IE aTOMOB JIOJDKHO OBITh IIEJOYHCIICHHBIM, W TOM00paTh TaKoe

=0,5467 () C;

=0,1135 (r) H;

=0,1671 (r) Cl

X:y:n:p;



COOTHOIIIEHHWE B HAIllleM Ccly4yae He MpEeCTaBIsAETCS BO3MOXHBIM. Beposarhee
BCEro, KUJKOCTh — 3TO CME€Ch, Ha YTO YKa3bIBAaeT U TeMIleparypa ee KHUIICHUS.
[IpennonoxumM cHayana, 9To CMECh COCTOUT U3 JABYX KOMIIOHEHTOB.

Bo3MoxxHBI JIBa BapraHTa.
Bapuanm 1) Cl u O npucyTCTBYIOT B OTHOM COCTUHCHUU:
a) XJop3aMellleHHble CIUPTHl U KHUCIOTHl aCCOLMUPOBAHBI (BOAOPOAHAS CBA3b),
KUIIAT TIPU BBICOKOHM TeMIIepaType U pacTBOPSAIOTCA B BOJIE;
0) xJop3amMernieHHbIe anpaeruasl pearupyior ¢ Cu(OH)y;
B) O-XJIOp3aMelIeHHbIE 3QUPBI THAPOIHU3YIOTCS Ha Xoimoay NaOH;
r) B-xJ0p3aMeleHHbIe 3PUPBI UMEIOT BHICOKHE TEMIIEPaTyPhl KUITCHUS.
3HaYuT, MOAO0PATH TAKOE COSAMHEHIE HE MPEACTABIACTCS BOSMOKHBIM.
Bapuanm 2) Cl u O npucyTCTBYIOT B Pa3TUIHBIX COCTUHEHUSX:
a) 10 TeM Ke TIPUYMHAM, YTO U B IPEABIIYIIIEM BapHaHTe, OTOPACHIBAIOTCS CITUPTHI,
KHCJIOTHI ¥ allbJCTUIbI;
0) MoAdTaH MOXKET JaTh TOJBKO JMATHIOBBIA d(HpP; U3 KUCIOPOACOMCPKALIIX
COCIMHEHHH TIOIXOJIST TOJIBKO MPOCTHIE APHPHI;
B) CJIOKHBIC A(UPHI HE TIOAXOAAT JU00 3aBEI0MO, JIMOO MMOTOMY, YTO PEArHPYIOT C
Cu(OH); (marot opmuarsr).
Ocraercst TUATHIOBKIH dup:

x:y:p=4:10:1;

x:y:p=9,192:2298:2,298.
Jl1g BTOpOTO BeliecTBa OCTaeTCs:

0,493:098:1=x:y:n;

x:y:n=1:2:2.
U3 xnopconepxkarux coequrennit noaxonsat (CH2Cla)y,, onHako n=1 uckiodaercs,
TaK Kak TeMIlepaTypa KUIIEHUs] HCKOMOTO COEIMHEHUS BhIIIIE, YeM Y TUXIJIOpMETaHa
CH>Cl; (40°C).
[IpoBepsiem peakuuy TU3TUIOBOTO 3(upa M AUXJIOpPMETaHa, MO-BHIANMOMY, BXO-
IIIMX B COCTaB MCXOMHOM kujakocTd. C KUIIEHHEM BCe B MOpAAKE, 00a KHUIIAT
Hwke 40. C rTUAPOKCHIOM Menu pa3o0paiuch BhIIE, TUXIOPMETAH CO IMIETOYBI0
Ha XOJIOAY JEHCTBUTEIBHO pearupyer MeJIEHHO, a MPU KUIITYCHUH THAPOIU3Y-
eTcs 10 Gopmanpaeryaa. 3amnax GopMaibaeruia, 1eHCTBUTEIbHO, IPUATHBIM HE
Ha30BEIllb.
JdusTrnoBelii a3¢up neiictBuTenbHO pacueruisiercs HI mpyu HeKkoTopoM cTapaHud B
BUJI€ [UTUTEIHHOTO KUITSTYEHHUS B 3aKPBITOM COCY/IE MO IaBICHUEM:

C,Hs—O—-C,H5 + HI = C,H51 + CoHsOH.

OnHOo3HAYHO JIK peleHne 3Tol 3amadn? A He 3HaeM. [lomymaiite, MoXeT, HaiineTe
YTO-TO €IIle, YAOBIETBOPSIOIIEe 3aJaHHBIM ITapaMeTpam?

18. [Ipu ruaponuze 3¢dupa mpopearupoBano Bomsl: 3,22 + 6,72 — 7,42 =
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2,52 (1), unmu 0,14 mons. Ecnu ruaponuzyercs 3¢pup RCOOR'
RCOOR' + H,O = RCOOH + R'OH,

TO ero Take 06110 0,14 Mosb. CocTaBiseM MPOIIOPIIHIO:

7,42 r— 0,14 moib,

X T — 1 MoIIb,
oTcrona X = 53;
Monspasie maccel M(R) + M(R') mony4arorcss BEIYUTAHUEM MOJISIPHON MAacChI
COO u3 MonspHON Macchl dupa:

53 -44=09.
Ddwupa ¢ Takoi Maroit MOJIPHONU MAacCOi He CYIIECTBYET. 3HAYHT, YTO-TO HE TaK B
MIPEMITIOKEHHOM BBITIIE CTPYKTYPE UCXOTHOTO dupa?
Nmeem mpaBo IpeArnonoknTh, YTO KOTHIECTBO KUCIOTHBIX TPYII HE paBHO KOJH-
4yecTBy criupToBhIX, T.e. n(R) # n(R'), u rugponusosancs s3¢up obimeit hopmys!
RC(OR")x. ¥xe ipu x=3 momrydaercs 0ojiee mpaBIonoA00HbI BApUAHT:

RC(OR'); + 2H>O = RCOOH + 3R'OH;

mpu 3ToM M(3¢upa) = 106. Kucnorsr nmomyueno 0,07 moms, M = 3,22/0,07 = 46.
OT10 MypaBbuHas kucnota. [ns cnupra coorBercTBeHHO 0,21 Monb 1 M = 32, uto
COOTBETCTBYET METaHOy. 3HaUuT, X = 3, 1 ucxoaHkIii 3¢up — (CH30);CH. Hazosem
ero Ui MPOCTOTHl TpUMETHIOpTOGOpMHUaTOM. 3HaYeHHE X = 4 MOACTAaBUTH Npel-
MOJIOKUTH JJOBOJIBHO CJIOXKHO — YIIEPOJ] BCE-TAKU YE€THIPEXBAJICHTHBIH. ..
[Ipuxogurcs npu3HaTh, YTO KapOOHOBAs KMCIIOTa CIIOCOOHA 00Pa30BaTh CIOXKHBIN
3¢up, HECKONBKO OTIMYAIOLUIMNCS OT MPHUBBIYHOTO M3 yueOHMKA. CHHTE3UpOBaTh
€ro MOXHO, HarpuMep, TaK:
3CH30ONa + CHCl3 = CH(OCH3); + 3NaCl.

19. Ucxons 3 ob6beMa u TioTHOCTH ra3oBoit cmecu (Hz + N»), ocrasierics
MOCJIE TIPOXOXKICHHS IMTPOAYKTOB PA3JIOKEHH BELECTBa X Yepe3 CEPHYI0 KUCIIOTY,
OTIpe/IETIsIEM €€ Maccy W MOJISIPHYIO Maccy:

m; =Vp=14-0,786=1,1 (1)

M = Vmp =22,4:0,786 = 17,6 (r/m051B)
Ecnu npunsaTe, uyto 1 Monb 3108 cMmecu coaepxut 1 moab No u (1 — x) mons Ho, TO
MOJISIPHYIO MacCy MOKHO BBIPa3UTh TaK:

M = xMny) + (1 = x)Mm,) = 28x + 2(1 — x)
[Toacransas 3HaueHue M B 3TO ypaBHEHUE, HAXOAUM:

x =0,6 monb, n(N2) : n(H2) =0,6 : (1 -0,6) =3:2.
Macca u 00beM ra3000pa3HbIX MPOIYKTOB Pa3IOKEHHs BeliecTBa X, abcopoupo-
BaHHBIX CEPHOU KUCIIOTOH, PABHBL:

my=32-1,1=2,1(r);

V2=1,4:28 -1,4=2,52 ()
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CpeI[HHﬂ MOJIsIpHasA MaccCa MOTTIOUICHHBIX Fa3006p213HI)IX BC€HICCTB COCTAaBHT:

M. = V{}rznz = 22’24}5.22’1 =18,67 r/mMoib

Hcxonst 13 ykazaHHOTO 3JI€MEHTHOIO COCTaBa BEIIECTBA X W €ro CIIOCOOHOCTH
pasnaratbcs 0e3 00pa3oBaHMsI TBEPIOTO OCTaTKa, MOXKHO NPEINOIOKHUTh, YTO
BemecTBo X —ammuak NH3z (M = 17) unu ruapasun NoHg (M = 32).
[Mockonbky M2 > 17 r/Monb, TO B aOCOpOMPYEMBIX T'a3ax JTOJDKEH CONIEPKAThCS HE
TOJIBKO aMMHMaK, HO M ruapasud. Ecnu npunsaTh, 4To 1 MOJB ra30BOi cMecH, Io-
[JIOIIAEMOM KHUCTIOTOH, coctont u3 a Moib NH3 u (1 — a) Mmons NoHa, To cpeanroro
MOJISIPHYIO MaccCy 3TOM CMECH MOXKHO IPEICTaBUTh TaK:

Maep = 17a+ 32(1 —a) = 18,67, orcrona

a=0,889 momp;  n(NH3) : n(N2H4) = 0,889:0,111 = 8:1.
CrenoBarenbHO, epBOHAYAIbHASI TA30Basi CMEChH, MOyYSHHAS [TPU TEPMUYECKOM
pa3noKeHnu BeulecTBa X, XapaKTepU3yeTcsi MOJIbHBIM COOTHOILICHUEM:

n(NH3) : n(N2H4) : n(N2) : n(H2) =8 :1:3:2,
YTO OTBEYAET AaTOMHOMY COOTHOILICHUIO:

nN):n(H)=8+2+6):(24+4+4)=16:32=1:2
Takum 00Opa3zom, ucxomHoe BemiecTBo X — ruapasud NoHg, koTopsiii pasioxuics
IIpA HAIPEBaHUU:

7N;H4= 8NH3 + 3N, + 2Ho.

20. OO0mue ypaBHEHHUS PEeaKIIHA:

MOy + yH, — xM + yH>O,

M +nHC1 — n/2H, + MCl,
ITo ycioBHiO y # n/2, T. €. CTENIEHU OKUCICHHUS B OKCHUIIE M XJIOPH/IC HE OJMHAKOBBI.
CootHomieHne 00beMoB Bogopoaa paBHo 1,344/0,898 = 3/2.
OTcrona MeTat B OKCHIe UMEET BAIEHTHOCTS 3, a TPH paCTBOPEHHUH B KHCIIOTE OT-
JaeT 2 3IIeKTpoHa (COOTHOIICHHE BaJICHTHOCTEH 6/4 MalOBEpPOSATHO, HO peIIaTelTio
TIpeJTaraeTcst 5TO MPOBEPUTH CAMOCTOATENBHO). YpaBHEHNE PEaKIINu:

M,035 + 3H, = 2M + 3H,O

beuto 1,344/22.4 = 0,06 mome Bogopoxaa, BoccranoBusiiero 0,02 mMoib okcuaa
MoIsipHO# Macchl 3,2/0,02 = 160 r/mons. Pemmaem ypaBuenue 2A(M) + 316 = 160,
otkyna A(M) = 56. VckombIii MeTaILT — 5Kene30.

Fe + 2HCI = FeCl, + Ha.

21. [MockonbKy cyxoii octaTok coaepskan Tonbko NaCl, a ucxomHast conb 00s1-
3aHa COZIeP)KaTh KMCIOTHBIA OCTAaTOK, TO Ta3bl, BBIIEIMBIINECSA B PEAKIUU — 3TO
aMMMaK ¥ THIPU] KHCIOTHOTO OcTaTKa (KHCIOTa B Ta3000pa3HOM BHJIE).

[TycTs k — BaleHTHOCTB KMCIOTHOTO OCTaTKa X, TOI/Ia YpaBHEHHUE PEAKIUK MOYKHO

3aIIMCcaTh TaK:
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2,675r 1,70t
NajX + kNH4Cl = kNaCl + HiX + ANH3

‘\_Y_/
M =23k+x 53,5k ktx+17k
Pacuet moaTBepxkaaeT NPeANONOKEHHE O COCTABE ra30B:
2,675 mr m =0_85r
NH4Cl —  NH;i
53,5 17

CocTaBuM NpONOPLUIO:

53,5k r NH4Cl — 18k+x r razos

2,675 r NH4Cl — 1,70 r ra3oB

53,5:1,70k = 2,675(18k+x), 34k = 18k+x, 16k = x.
Benwunna k npuauMaert 3Hauenus 1, 2, 3,..., tormax = 32, k = 2 (enWHCTBEHHOE
pemrenue), conb — NaoS, peaxius:

NasS + 2NH4Cl = 2NaCl + H,S + 2NHs.

22. ComiacHo pacuery, HeM3BECTHAs COJIb MOXKET COJepXkKaTh HEe 00JIee YeThI-
pex aTOMOB KUCIIOPO/a Ha OJHY MOJIEKYITY:

220-31,68/100-16 = 4,36 atomoB O.
Ee dpopmyna KX,0y, tne n=1,2,3 wnu 4.

68,32% macchl npuxoastes Ha ax+39 1 (K+X,)

31,68% maccel npuxoastcs Ha 16 T (O)n
68,32 31,68 1,98 (68,32 -n/1,98) — 39
— = ~—=1,98, —=n, X=-—- 2
aX+39 16 0 Ty b a
CocraBum TabmuIyy 3Ha4eHUH X.
n 1 2 3 4
a

1| o | 30,1 | 64,95Cu) | 99 (Tc)

2| o | 15 | 3225(9) 49,5

3 0 10 21,5 33

41 0| 75 16 (0) 25

Coenunenus Buaa KCuOs, KS>;03 He moaxonst, KUCIOPOJ B MOJIEKYJIE COJH yKe
ectb. CrenoBarenbHO UCKoMas coib — neprexHar kanust KTcOs. OHa He MOXeT
OBITh TONydeHa B BBICOKOUMCTOM BHJE, TaK KaK TEXHEUWH — PaJnOaKTHBHBII
SIIEMEHT, ¥ B COJIM HAKAIIMBAIOTCS MPOMYKTHI €r0 paclaja, a TaKKe MPOILYyKTHI
paanonusa conu. B MenuimHe 3Ty COITb MOTYT UCTIONB30BaTh KaK HICTOYHHK PaIAo-
AKTUBHOTO M3JTyYEHUSI.

Ecnu Hen3BeCcTHO YHCII0 3IEMEHTOB, BXOASIIUX B COCTAB COJIH, 3a/1a9y TaKKe MOXK-
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HO pEIIUTh, HO pelleHre nmorpedyer OOoJbIIoro o0beMa pacyeToB MpH MOaOope.
ITpu 5TOM MOKET OOHAPYKUTHCS €IIIe OTHO PEIICHUE WK OOJbIIIE.

23. W3 ycrmoBus 3amadu ciieyeT, 4TO OMUMO YTIIEPO/ia, BOAOPOIA M KHCIIO-
pona B BemectBax A, b, B npucytcTByer ee anement X. CocTaB 3TUX BEIIECTB:
BemectBo | %C %H %X %0

A 38,65 | 9,66 | 51,69
b 30,77 | 7,69 | 41,03 | 20,51
B 25,50 | 6,38 | 34,11 | 34,01

Pacuer nokassiBaeT, uTo oTHOcuTenbpHOE conepkanue C:H:X B psagy A-b-B ocra-
€TCsl TIOCTOSTHHBIM:
38,65 30,77 25,50 _

= = =7,48
51,69 41,03 34,11

38,65 30,77 25,50
9,66 7,69 6,38
CJ'IC,Z[OBaTeJ'IBHO, CKOpPEC BCCTO, ITPU OKUCITICHUU CKEJICT MOJICKYJIbI HE PA3PYIIACTCH,

a KUCIIOPOJl PUCOETUHSIeTCS K BemlecTBy. Paccunraem OpyTTO-hOpMYIBI HEW3-
BecTHBIX BemecTs o C, H, O.

4,00

Bemectso A:
30,77 _ . 1,69 . 20,51 _ .
D =2,56; 1 =7,69; 16 =1,28;
[pocteiimas popmyna: CoHeOXo
Bewmectso b.
09— 3,20, %90 — 966,
[pocretitias hopmymna: CHzX», CoHsXo 1 T.11.
Bemectso B.
25,60 _ . 6,38 _ . 34,01 _
2 =2,125; N =6,38; 16 =2,126

[pocretimias popmyna: CH30X», CoHsO2Xo 1 T.1.
Takum oOpazom,

H,O KMnO
CoHeXo > CoHeX20 $C2H6X702

[Ipumem aromHyro maccy X paBHoi A. [lycTh B MONEKyny BXOAMT a aTOMOB X.
Toraa npu onpeaenenun 6pyTTo-QopMyibl Bemectsa b 3amuimem:
C 30,77:12 = 2,56 2,56:1,28 =2

H 7,69:1 =7,69 7,69:1,28 =6 19



O 20,51:16 = 1,28 1,28:1,28 =1
X 41,03:A/1,28 =a, e a=..1/4,1/3,1/2,1,2, 3, 4.
paccuuThiBaeM A JUIS KaXKI0TO @ U COCTaBJIsIeM Ta0JuUIly

a 5 4 3 2 1 12113145 1/6]1/7|1/8
Al64] 8 10,7 16 | 32 | 64 | 96 | 128 [ 160 | 192 | 224 | 256

ate- | [ — B O S Cu | Mo | Te — Ir — | Fm

MECHT

CootBerctrytomue coeaunenus Fm, Ir, Te, Mo, Cu, Li, B, Tura A, b, B HeBo3Mox-
HBI WM HE COOTBETCTBYIOT 1O (PU3MYECKUM M XUMHUECKHM CBOMcTBaM. Kuciiopon
yke ecTb B coctaBe b u B, tak uro X — ne xucnopon. CnenoBarenbHo, X — cepa.

Torna:
A = CH3-S—CH3 b = CH3-SO-CHj3 B = CH3-S0,—CHj;
TUMETHICYIbGUA TUMETWICYIB(OKCHA JUMETHICYIb(OH
Cunres:
CH4 + Cl,= CH3Cl + HCI
3S +2A1 = AlS3
Al>S3 + 6H,0 = 2A1(OH);3 + 3HoS
H,S + 2KOH = K;5S + 2H>0
K>S + 2CH3Cl = CH3—-S—CH3 + 2KCl
24. PactBop coctout u3 0,900 r ykcycHoi xucnotsl 1 0,100 T Heu3BECTHOTO
BEIIIECTBA.
CH3COOH + 20, =2C0O2 + 2H>0
60 r CH3COOH — 2.22,4 1 xucnopona
0,9 r CH3COOH — x nuTpoB
x=0,672n
Bech kucnopoa n3pacxofoBaH Ha CKHTaHWE YKCYCHON KHCIIOTBI
60 r CH3COOH — 2:22,4 1 CO» — 228 MII BOIBI
09r CH;COOH — xm1CO; — Y MJI BOABI
x=0,672n y =0,540 mn

HeusBecTHOE BEIIECTBO pa3iiaraeTcs ¢ 00pa3oBaHHEM

0,569 — 0,540 = 0,029 mu Boxs! (1,61 MMoITB) M

0,708 — 0,672 = 0,036 1 CO2 (1,61 MMoIB).
W3 cootHomenus 1:1 npocteitmas dpopmyna — HoCOsz (H2O + COz = H2CO3).
Opnaxo, 3TO He yronbHasi KUCI0Ta, Tak Kak CO2 B KHCIIOM cpenie MaJIopacTBOPUM, U
10% pacTBOp YroibHOU KUCIOTH B YKCYCHOM KUCIIOTE HE CylecTByeT. PazymMHyio
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crpykrypy (H2CO3)y, Tme n # 1, mogobpars He ymaeTcst, ClIeI0BaTeIbHO, 3TO HaJl-
MypaBbHHAs KACIOTa (IEPOKCHI).
Omna pearupyeT co BCeMH YeThIPbMS MTPEIOKEHBIMHU BEIIECTBAMHU:

4 /
H3C—C + KOH = H3C—C_ + H0

0—OH 0—OK
2HI + HC(O)OOH = I, + HCOOH + H,0
CH3;-CH=CH-CH; + HCOOOH + H,0 = CH;~CH(OH)-CH(OH)-CH;+ HCOOH
CH3-S-S—CHs + 5 HCOOOH + H>0 = 2 CH3SO3H + 3 HCOOH

25. ITycTs Hen3BecTHBIH yreBogopoa umeet popmyiry CxHy.
YpaBHEHUE peaKLUu:
CxHy + (x+y/4) O2 = x CO2 + y/2 H20;

v(CxHy) = 0,010/22,4 (mMomb)
Bananc Oz: no peakuun 70 M, wiau 0,070/22,4 Moib; Tocae peakiuyd U MOTIIO-
menns CO, — 45 v, unn 0,045/22,4 MoIb; CeIOBAaTENEHO, B PEAKITUIO BCTYITHIIO
0,025/22,4 mons Os.
Hus obpazoBanus 0,020/22,4 monb CO, B COEIMHEHUE C YTIIEPOIOM YIIICBOAOPO/Ia
Berymuio 0,020/22,4 mone Oz. Ocrasmmecs 0,005/22,4 mons Oy COSTUHIITUCH C
BOJOPOZIOM YIVIEBOAOPO/A, IpH 3ToM 0110 nosyueHo 0,010/22,4 monb BoabI.

v(C) = v(COp) = 0,020/22,4;

v(H) = 2v(H20) = 0,020/22,4;

x:y = v(C):v(H) = 0,020:0,020 = 1:1.
N3 Bcex Bo3moxkHbIX 0TBeTOB: CoHo, [C3H3], C4Ha, u T.1. — ycnoButo 3aaauu yno-
BieTBOpsieT Toabko CoHo.
Takum 00pa3oM, HEM3BECTHBIN YITICBOAOPO/ — allCTHIICH.

26. ITo m3BeCTHBIM MACCOBBIM AOJSIM YINIEPOJA, BOAOPOJA U KHUCIOpOAa st
BemecTB A, b u [' BEIUMCIUM MOJIBHBIE OTHOLICHUSI aTOMOB 3JIEMEHTOB, COCTAaB-
JSIFOIUX 3TU COSIUHEHUS:

o) oH) o

n(C):n(H):n(0)= ©), oH) «©)

M(C) M(H) M(C)

41,38 3,45 55,17 _

mist A: n(C):n(H):n(0) = 2 1 16 1:1:1

wigsb: n(C):n(H):n(0) = 551’281 : 6’197 : 371’622 =2:3:1

35,82 4,48 59,70
o n(C):n(H):n(0) = T T
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ITo pesynbraram HeWTpanu3alMu BewecTBa I TUAPOKCHUIOM Kajdus HaXOJUM
konmuectBo KOH, BcTynuBIIee B peakmuio:

n(KOH) = ¢V = 229 _ 0 04 moms
1000
KomnuectBo mpopearupoBasmiero semectBa I cocraBut 0,04x Momb, THE
X — DKBHUBAJIGHTHOE YHWCJIO, paBHOe 1, 2, 3, .., T. €. MOJBbHBIC OTHOIICHHUS

I' : KOH moryt cocrapnars 1:1, 1:2, 1:3 u T. 1.).
Otcroma M(I') = 2,68x/0,04 = 67X 1/MOJIb.
[punumas x =1, 2, 3 u T. 1., Haxomqum M(I') = 67; 134; 201 r/monb U T. 1.
Comnocrapisisi BO3MOXKHBIE 3HaUE€HHUSI MOJISIPHOM Macchl BemiecTsa I ¢ mpocTeifmeit
dopmynoit CsHsOs (m = 134 1/MONb), OTBEYAMOILIEH PACCUNTAHHOMY BHIIIE
MOJILHOMY OTHOILIEHHIO aTOMOB, HaXOJIMM, YTO UCTHUHHAs (opmyiia BemecTBa [' —
C4HeOs.
HUcxonst u3 popmy:iel BemecTBa [, cxeMbl IpeBpallieHuil, IPUBEIESHHON B YCIOBUN
3a/1a4M, ¥ paCCIYNTAaHHBIX MOJLHBIX OTHOIICHUM JUTSI BemIeCcTB A U b, ycTaHaBnmuBaeM
cymmapHsbie popmynsl BemecTB A, b u B:

A — C4H404, b — CgH1204, B — C4H504Br.
Pe3ynprarsl HeWTpasM3alMM MOKAa3bIBAIOT, YTO BemIeCTBO [ — JIBYXOCHOBHas
kuciora. M3 cxeMbl MpeBpallleHuil CIeNyeT, YTO 3Ta KHUCJIOTa MOJydaeTcs Mpu
THAPOJIMTUYICCKOM pacIIeIIeHHd B — MOHOOPOMITPOW3BOIHOTO JIBYyXOCHOBHOM
KHCJIOTBI, KOTOpOE, B CBOIO Ouepeib, 00pa3yercs Npu T'HIPOOPOMHPOBAHUHU
HENpeC/IbHOW JIByXOCHOBHOW KHUCIOTBI A. Takum o00pa3om, Halu4ue JIBYX
KapOOKCWJIbHBIX TPYII U JBOWHOW CBSI3U OMPEICISAET CTPYKTYPY KUCIOTHI A U
MPOAYKTOB €€ MPEeBpaILCHUI:

HC—COOH HC—COOC,H;
I +2C,HsOH —— > Il + H,O
HC—COOH HC—COOC,H;
A b
HC—COOH H,C—COOH H,0 H,C—COOH
I + HBr —> I —_— |
HC—COOH BrHC —COOH HOHC—COOH
A B r
BemecTtBo A — ManenHOBasI KUCIIOTA.
27. Maruust — SIBHBIH M30BITOK, IOJAraeM, 4TO OCTATKH MAarHus W BEIIE/IHB-
mascs pTyTb — B OCaJKe:
200,6x+124 24 200,6x
Hgx(NO3)2 + Mg=Mg(NO3), + xHg
30,1 z 200,6x-z/24

Orcroma z = 30,1-24/200,6x + 124;
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Mmacca ocanka: 8,2 —30,1-24/(200,6x + 124) + 30,1.200,6x/(200,6x + 124) =34,7 1.
[Momyuaem x = 1,5, 4T0, KAK MUHUMYM, JIOJI’)KHO BbI3BaTh HEKOTOPOE HEJIOYMEHUE.
BcnomunaeM, 4T0 METaIMYECKHE MAarHUil U PTyTh UMEHOT OOBIKHOBEHHE 00-
Pa30BBIBaTh aMajibraMy, KOTOpas aKTUBHO pPEarupyeT ¢ BOJIOM:
Mg(Hg) + 2H>0 = Mg(OH) + Hat,
T.€. B 0CaJIKe — pTyTh ¥ ruapokcua maraus. [locnennsst pearupyet ¢ HCI:
Mg(OH); + 2HC1 = MgCl, + Hat
ITepecuntriBas, momydaeM X = 1, comb — Hg2(NO3)s.
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2.2. PACYET NO OAHOMY YPABHEHUIO PEAKLIUUA

2.2.1. lNMpocTasa nponopuus ¢ ABHO 3aAaHHbLIMU KOJNIMYECTBEHHbIMMU
napameTpamMu.

[pexae Bcero, MpOYUTAB YCIOBUE 3aa4H, CIEIYET COCTABUTh CXEMbI BCEX XMMH-
YeCKUX peaklrii, 0 KOTOPBIX UIET peyb B YCIOBUHU. 3aTeM 3TH CXEMBbI peaklnii HaJ10
MPEBPATUTh B YpaBHEHMUsI, HAWS cTeXxnoMeTpuieckne kodgduuuentsl. [Tponenan
OTH NPEABAPUTECIILHBIC OII€palllii, MOXKXHO UCKATh IMMOAXO0/ K PECIICHUTIO 3a1a4u.

B ycnmoBum 3amaun, Kak IMPaBWIIO, YKA3bIBAIOT HA HEOOXOMMMOCTh HAXOXKIICHUS
Macchl (MM KOJIMYeCcTBa MOJICH) N3BECTHOTO BEIIECTRA, MTOJy4aeMOoro JIN0O pacxo-
JIyEMOTO B PE3YJITaTe XUMUYECKUX peaklinil. PEeKoMeH1yeTcsl BHE 3aBUCUMOCTH OT
CJIOKHOCTH TIpe/IjlaracMoi 3a/1auu OTpeielisieMblil TapameTp (Macca, KOIHYECTBO
MoJicH) 0003HauaTh Kak X, M 10 MePe BO3MOXXHOCTH BO3JEPIKATHCS OT BBEICHUS
J'IIO6BIX JOMNOJHUTECIIBbHBIX WX MTPOMEXKYTOUHBIX HCU3BCCTHBIX, BBIYMCIICHUEC KOTO-
PBIX HE TpeOyeTcs B yCIOBHsIX 3aiaur. HeoOXomuMo cTapaThCsi CBECTU PELICHHE
3aJ]a4M K COCTABJICHUIO OTHOTO MPOTIOPIUOHAIEHOTO COOTHOIIEHHS, JTAXKE €CITH 110
YCIIOBHIO 33/1a4H CYIIECTBYET IIeTIasl «IIeMOYKay MPEBPAICHHH.

B obuiem cnyyae ycioBue 3aadu, THIT KOTOPOH paccMaTrpuBaeTcs B HACTOSIIEM
naparpade, GopMyTUPYETCS CIETYIONINM 00pa3oM:

«Hmeemces xumuneckoe npespawjerue (U HeCKoIbKO XUMUYECKUX NpespauyeHuil)
3A0AHHBIX U3BECMHBIX 8ewecms. [lana macca (Konuuecmeo) 00HO20 U3 UCXOOHbIX
geuecms, npuiem 00a3ameibHO YKA3bIBAENCsl WU ROOPA3YMe8Aemcsl, Yo 6mopoe
sewecmeo Haxooumces 8 uzbvimre. Tpedyemcs onpedenums maccy (Koauuecmeo)
00HO20 U3 NPOOYKMOB,

[lepeuncnum mocnenoBaTeIbHOCTh ONEPALUil, KOTOphle HEOOXOANMO HPOJEaTh
JUIA peteHus copMynupoBaHHONW MOAOOHEIM 00pa3zoM 3axauu. [nsa ynoOcTsa uc-
M0JIb3YEeM METOJUKY COCTAaBICHHS AJITOPUTMA KOMIIbIOTEPHON IPOrpPaMMBbI:

1. CocTaBUTh ypaBHEHHE BCEX YIIOMSHYTHIX B YCIOBUH 3a/1a4 PEaKIHH.

2. O0603HaYNTh Yepe3 HEU3BECTHOE X apaMeTp, KOTOPBIN MOJICKHUT ONpeie-
JICHHUIO.

3. [IpoBecTr aHaIM3 HAa JOCTATOYHOCTh AAHHBIX, T.€. YCTAHOBHUTD, 10CTATOU-

HO JIM JaHHBIX JI HAXOXKJACHUS HEU3BECTHOTO Mapamerpa, a TAKKe Ha MpeaMeT
ompeeNieHus TeX MAHHBIX 3aJ1a4M, 0 KOTOPhIM HAXOMUTCS (BBIYMCIISACTCS) HEU3-
BECTHOE.

4. Hcnonb30BaTh aqropuT™ BBIYHCICHHSI HEM3BECTHOTO X, KOTOPHIN 3aKITIO-
YaeTcs B: a) pacdere MOJSIPHBIX Macc coenuHeHnid M (r/Monb); 0) cocTaBieHUN
MPOTIOPIINif; B) PEIICHUH COCTABICHHOMN MPOMOPIIUU OTHOCUTENIBEHO HEM3BECTHOTO
X; T) aHaJIM3€ U 3allUCH OTBETA, MPOBEPKE €r0 KAYeCTBEHHOTO U KOJMYECTBEHHOTO
COOTBETCTBHS BOIIPOCY 3a/1a4H.

3TOT aJ'Il"OpI/ITM HpCHCTaBHHCT CO6OI>1 METO pemeHI/m 3a4a4Yu C HpOCTeﬁIHPIM HpO—
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MOPIIMOHATBHBIM COOTHOIICHHEM. COCTaBUM YpaBHEHUE PEAKITHIA:
aA+bB=cC+dD

rae a, b, ¢, d — koaddunreHTs B ypaBHeHUN peakiuid; A u B — u3BecTHbIC HC-

xonHble BemectBa; C 1 D — mpoayKThl, KOTOpbIe TUOO MOTYT OBITh U3BECTHBIMH,

1160 X GOpPMYITBI HEOOXOIUMO HAMTUCATH CAMOCTOSITENBHO.

Ilycmyp 3a0ano konuuecmeo eeujecmea A (v mons); eeuecmeo B — ¢ uzdvimxe.
Tpeoyemca naiimu xonuuecmeo C.

Pewiaemcsn takas 3agada IpOCTO:

U3 a MoJib A mony4daercs ¢ Moib C,
U3 V MoJIb A monrydaeTcs X Moib C,
_v-c
a
Pacyer B MOJISIX TIpOIIIE pacdeTa B TpaMMax, B 4eM JIETKO YOSANUThCS, PEIIUB 3a1ady
CIIEITYIOIIETO CONIeP KAHMS:

3agana macca BemiectBa A m(A), a BemiectBo B B m30biTke. TpeOyercst HaiTH
Maccy npoaykra peakiuu Bemectsa C, T.e. m(C).

CocTaBuM NpoNOPLHUIO:
u3 a-M(A) obpasyercs c-M(C),

n3 m (A) obpasyercs m (C),
_ m(A)-c-M(©C)
mO) == ©

PaCCMOTpI/IM JABa BO3BMOKHBIX BapUaHTa HpHBeHeHHOﬁ 3aJa4u.

Bapuanm [. H3eecmen oovem V(A) zazooopaznozo A, Heodxo0umo onpeoenums
maccy m(C) eewgecmea C.

Nz a-22,4 1 Anonyuaercsi c* M(C) r C,
n3 V(A) 1 A momyuyaercst m(C) rC,
m(C) = V(A)-e-M(©) (1).
a-22.4
Bapuanm I1. H3eecmen oovem V(A) 2azoodpaznozo A, Heobdxo0umo onpedenums
oovem V(C) 2azoobpasznozo C.

N3z a-22,4 1 Anonyuaercsace-22,4nC,
m3 V(A) 1 A momyuaercs V(C) n C,
V(A)-c-22,4
V) =—"—7—
© a-22.4
EctecTBeHHO, Bce MpHBENSHHBIE MPOTOPINUN HPUTOMHBI JUIA PEIISHUs 3a/1ad, B

KOTOPBIX MU3BECTHO KOJIHMYCCTBO MNPOAYKTA, @ HY>KHO OIPEACINUTH KOJIUYICCTBO HUC-
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XOJTHOTO peareHTra. JTo JieNlaeTcs Mo TeM ke (hopMyliaM; B KaueCTBE HEU3BECTHBIX
BeICTYmaOT V(A), m(A) umu V(A) — Bmecto v(C), m(C) u V(C) COOTBETCTBEHHO.
[Mpu perenun m000# 3a7a49M CIEAYET TAK)KE TOMHUTB, YTO BE3JIE, [JI€ TOIBKO ATO
BO3MOXHO, pEIIaTh 331a4y HY>KHO B MOJISX.

B OonbimHCTBE 33134, U Bbl B 3TOM HEOAHOKPATHO YOCKIAIUCh, 3aJlaHHBIC
3HA4YEHHUSI MacChl BEIIECTB KPATHBI UX MOJISIPHBIM MaccaM. OOBIYHO COCTaBUTEIIO
BaXXHO Barre ymeHue perrate XUMHUECKYIO 3ajady, a He JIOBKOCTh MpH paboTe ¢
KaJbKyISTOpOM. PellieHre B MOJNSIX yHpoIIaeT pacdeTshl U yOeperaer OT MHOTHX
apu(pMETHIECKHUX OITUOOK.

IIpumep 1. OnpenenuTh Maccy THAPOKCHIA HATPHS, HEOOXOAUMOTO IS PEAKIINU
¢ 9,4 r penomna.

Pewienue. YpaBHEeHHE PEAKLIUU:

OH + NaOH ———> QON& + H,O

¢ 94 r ¢penona pearupyer 40 r NaOH;
¢ 9,4 r penona pearupyer x r NaOH

9,4-40

X =4 r NaOH

Pewenue (B monsx). 9,4 v denona coorserctByeT 0,1 Moms. C 1 Momb ¢eHONA
pearupyet 1 monb menouu, a ¢ 0,1 monb, cooTBeTcTBEeHHO, 0,1 MOJb 1IEeNT0UH, T.€.
0,140 =4 (). B mtanHOM TIpOCTEHIIIEM CITydae HE UMEET 3HAUCHHS, PEIIaTh 3a/1aTy
B IpaMMax WJIA MOJISIX.

Ilpumep 2. HaBecky anroMHHNA KaKOi Macchl (T) Hy>KHO BBECTH B peakIyio ¢ 7,6 T
okcuya xpoma (1), yToObI MOTYUNUTH YUCTHIA XPOM?

PeWeHue. YpaBHeHI/Ie peaKL[I/II/I aJ‘IIOMOTepMI/II/I:
2A1 + Cr03 = AlL,O3 + 2Cr

Juist peakuun ¢ 152 1 CroO3 Tpedyetcst 2:27 T Al,
i peakuuu ¢ 7,6 T CroO3 Tpebyercss x T Al
7,6-27-2
=————=27(r) Al
X=""o; (r)
Pewenue (6 monsx). 7,6 r CroO3—s10 0,05 (7,6/152) Monb; Ha 1 Momb Cr203 Tpe-
oyetcs 2 moinb Al; Ha 0,05 monb CraO3 — 20,05=0,1 monb Al (umm 2,7 1).

IIpumep 3. 1 1 BO31yXa ¢ IPUMECKIO XJIOpa MPOITYCKAIH Yepe3 U30BITOK pacTBOpa
noauaa Kamusi, npu 3ToM Beinenmwiochk 0,127 r nomuna. Onpenenutsh 00beMHYIO
ﬁlgn}o XJIOpa B ITaHHOM ra30BOM CMECH.



Pewenue. YpaBHEHNE PEAKIIN:
O ¢ KI He pearupytoT B JaHHBIX YCIOBUSIX,
Cl; + 2KI =2KCl + I,
254t wona BeiAensAeTcs npu peakuuu ¢ 22,4 11 Cly,
0,127 r nona Beigensiercs npu peakuuu ¢ X Ja Cly,
_0,127-22,4
254
A BOT KOHKPETHBIN MpUMeEp MOIb3bI OT PEIICHUS B MOJISX:
0,127 r I — 370 0,0005 monb Ip. Takoe ke xomuuectBo Cly (0,0005 monb) 3a-

Humaet oobeMm 0,0005 - 22,4=0,0112 (;1). OObemMHast A0S XJI0pa B IaHHOM 00pa3iie
Bo3ayxa pasna 0,0112/1=0,0112, nnu 1,12 (%).

3agaun:

X =0,0112 (r), uau 1,12 %

1. Kakoe konuyecTBO HaTpus HEOOXOAMMO M00aBUTH K 1 JI BOMbI, YTOOBI
obpazoBajcsi pacTBOp THUAPOKCHIA HATpUS C MaccoBOH mosei BemectBa 1%?
[T10THOCTD BOJIBI IPHHATH PaBHOM 1 r/cM3.

2. CkoJbKO BBINAZaeT Ocajgka NMpH NpHOABICHUM PACTBOPA, COAEPIKAILETO
16,4 T HUTpaTa Kanblus, K U30BITKY pacTBOpa KapOoHaTa HaTpus?

3. Hap packaneHHBIM OKCHIOM MEIH MPOITyCTHUIN N30BITOK BOAOPO/Ia. 3aTeM
o0pa3ell OXJIaAuIN U B3BeCHIH. Bo ckonbko pa3 u3MeHmach ero macca?

4, A T okcuja KanbliMsl BHECTW B B M1 BOIBI, OJNYYMJIM TIPO3payHbIi pac-
TBOp. BRIUMCIIMTE MacCOBYIO OO BEIIECTBA B MOTYYEHHOM PaCTBOPE.

5. CMech BOJIopO/ia U XJI0pa B 3aKPHITOM COCYJIEC 00ITyYalid pacCesTHHBIM CBE-
TOM TIPY TIOCTOSIHHOM Temneparype. Uepe3 HeKoTopoe BpeMs COIEp:KaHUe XJIopa
yMeHbITIIOCH Ha 20% 10 CpaBHEHUIO C HCXOIHBIM, a OObEMHBIC JIOTH KOMIIOHCH-
TOB CMECH B 3TOT MOMEHT cTajnu ciaeayomumu: 60% xiopa, 10% Bogopona u 30%
xJiopoBoziopoia. Kakum ObUT KOMMYECTBEHHBIH COCTAaB MCXOMHOM CMECH Ta3oB?
Kak momy4atot XJ10p, BOIOPOI, XJIOPOBOAOPOA?

6. Kaxoit 00bpeM Bo3ayxa (00beMHas moist kuciopoaa 21%) HeoOxomum st
rostHOTO cropanwms 1 11 cepoBomopona? Kakas macca 4%-ro pacTBopa TUApOKCHIA
HaTpus NOTpeOyeTcs ISl MOTIOMEHU MPOAYKTOB cropanui? OObeMbl Ta30B U3-
MepEeHBI P HOPMATTBHBIX YCIOBHSIX.

7. Cynbgar kanus maccoii 20 r pactBopuid B 150 MJ1 BOZIBI M IPOBENH DJIEK-
Tposu3 pactBopa. Ilocie snexTponnsa MaccoBast 1O Cyib(ara Kalaus COCTaBUIIa
15%. Kakue oO6beMbl BOOOpOAA M KUCJIOpOoAa ObUIM MOMYYEHbI [P TeMIlepaType
20°C u maBnenuun 101325 I1a?
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8. Kak n3menurcs naBneHre K MOMEHTY HAaCTYIUIEHUSI PAaBHOBECHUS PEaKIUU
CHHTE3a aMMHaKa, MPOTEKAOIEH B 3aKPHITOM COCY/E TPU MOCTOSHHON TeMIiepa-
Type, eclii HavyaJbHbIe KOHIIGHTPAIH a30Ta M BOAOPOJA B CMECH PaBHBI COOT-
BETCTBEHHO 2 U 6 MOJIb/JI, 1 PABHOBECHE HACTYIACT, Koraa npopearuposaio 10%
azora.

9. Mertamnueckuid 1e3uil Kakoil Macchl () MOXKHO TONy4HuTh U3 14,2 r
LE3UEBBIX KBACLIOB (OHU MO COCTABY MOJOOHBI KAJIMEBBIM) 110 IPUBOANMOMY CIIO-
co0y: «H.bekeToB (1894 r.) mpuroToBHII 1IE3HI U3 €r0 ATFOMUHATA HAKAIUBAHUEM C
MOPOIIKOM MAarHusi, ¥ BECh LE3UH MOIYyYMIICS B METATIMUECKOM BUJIE... AJTFOMUHAT
1e3usi ObUI IPUTOTOBJICH YEPe3 OCaXICHHUE LIE3UEBBIX KBACLIOB €KUM OapUTOM de-
pe3 BelnapuBaHue noixydeHHoro pacrsopa» (.J1.Mennenees, « OCHOBBI XUMHUI»).

Pemenuns:

1. CocTaBuM ypaBHEHHE PEAKIIMH:
2Na + 2H,0 = 2NaOH + Ha}

O0603HaYMM HCKOMYIO Maccy HaTpus depe3 X. Macca 1 i1 (1000 cm3) Bombl paBHa
1000 cm31 r/em3 = 1000 1. U3 x T Harpust obpasyercs (80/46)x © ruapoKcHia Ha-
Tpus u (2/46)X T BOOOpOA.
B pesynsrare Macca pacTBOpa TMAPOKCHIA HATPHSI PaBHA:
x + 1000 — 2x/46 (T)
Cas13bIBast MacChl pacTBOpa M PaCTBOPSHHOT'O BEIIIECTBA, MOJy4aeM COOTHOIICHHUE
(x + 1000 — 2x/46)- 0,01 = 80/46 - x; oTkyma x = 5,78 (T).

2. YpaBHEHNE pEeaKITiH, IPUBOASIICH K 00pa30BaHUIO 0CAIKa:
NaxCOs + Ca(NO3), = CaCOs} + 2NaNO3
164 100
164  —100,

16,4 (r) —x (1),
x =10 (1) ocanka kapOoHaTa KaJbIus.

3. CocTaBuM ypaBHEHHUE PEAKITUU:
CuO + Hy = Cu + H0;
1 MoJBp 1 MoJIB,

80 r CuO parot 64 1t Cu. 3HaunT, Macca o0Opasma Mocie MPOITyCKaHUs HaJ HUM
Bomopoaa ymeHsImaetcs B 80/64 = 1,25 pas.
4. CocTaBuM ypaBHEHHE PEAKIIVH:
CaO + H,0 = Ca(OH)y;
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56 r CaO B3auMoJIecTBYIOT ¢ Bozoi ¢ oOpa3zoBanueM 74 T Ca(OH)y,

At CaO B3auMOAEHCTBYIOT C BOJIO# ¢ oOpa3oBanueM 74/56 « A r Ca(OH),.
Takum o6pa3zom, B pactBope Oynet comepxkarbes 1,32 Ar Ca(OH),. Tak kak Macca
pacTBopa (MCXOMIS U3 YPAaBHEHUS PEAKIIUHN) paBHA CyMME MAacC HUCXOIHBIX BEIICCTB
u coctapiseT (A + B) 1, To, cunTas BeUIeCTBO MOJHOCTHIO PACTBOPUBLINMCS (HET
0cajKa), UMeeM

132A
o =——+ (%)
A+B
5. CocTaBuM ypaBHEHHE PEAKITUU:

H, + Cl; = 2HCI;

1 moib 1 MOab 2 MOMIB
30 o6wemubix yacteit HCI monygarorcest u3 15 o6bemusbix yacteii Cly; ciaemoBarensb-
HO, COCTaB MCXOIHOM ra30BOii CMECH:

Cla: 60+ 15=175 (%)

Hz: 10+ 15=25 (%).
XJI0p ¥ BOAOPOI MOXKHO TTONYYUTH, HAIIPUMED, DIEKTPOIU3OM BOAHOTO PacTBOpa
XJIOpUa HATPHS:

NaCl (p-p.) = Na*(p-p.) + Cl-(p-p.)
Ha anoge: 2Cl — 2e = Clp; Ha karone: 2H + 2e = Ha (13 H20).
XJ1OpOBOIOPO MOXKHO MOIYYUTh B3aUMOJICHCTBAEM BOJIOPOJIA C XJIOPOM.

6. VYpaBHEHHE IPOUCXOASALICH PEaKIIH:
2H>S + 30, = 250, + 2H,0
st cropanus 1 m HaS Ttpebyeres 1,5 1 O wmm 1,5/0,21 = 7,15 1 Bo3myxa.

Brigenutces 1 1 SO», wim 1/22,4=0,0447 mons SOs.
st mormomenwst SO 0 peakIuu

SO; + 2NaOH = Na;S0O3 + H,O

notpedyercs 2 + 0,0447 = 0,0894 moub, miu 0,0894 - 40 = 3,58 r NaOH.
[Ipu 3ToMm 4%-ro pactBopa NaOH norpebyercs 3,58/0,04 = 89,4 r.
st mornomenus SO» 1Mo peakiuu

SO, + NaOH = NaHSO3
HeoOxomumo B3STh 44,7 T 4%-ro pactBopa NaOH.
7. [Ipu anekrponuse pasznmaraercss TOJNBKO BOJAA, T.€. KOJMYECTBO Cyibdara
Kalusi B pacTBope He MeHseTcs. COllb CITY)KUT DIEKTPOIUTOM:

2H,O =2H; + O3

Macca Bonbl B pacTBOpE:
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a) no anexrponmmza — m(H20) + 150 (1);
nocite anekrponusa — m(H20) = m(p-pa) — m(K2SO04) = (20/0,15) —20=113,3 1.
Macca Bobl, pa3ioKUBIICICS MTPU AJIEKTPOIIU3E:

m(H>0) =150 -113,3 =36,7 1, T.e. v(H20) = 2,04 Mo,

v(Hz2) = 2,04 momnb, v(O2) = 1,02 Mob.

v(H2)RT _2,04-8,314-293,15

P 101325
V(02) =0,5V(Hz) = 0,0245 (m3) = 24,5 1.

V(H) = =0,049 (M3) =49 1

8. CocTaBUM ypaBHEHUE PEAKLUU:
N2+ 3H, =2NH3

K momenTy HacTymienus paBHoBecus mpopearuposano 10% No, umu 2 « 0,1 = 0,2
mone/1 No u 0,6 monw/n Ha, Beero 0,8 monw/n razoB. [lo ypaBHeHHIO peakuuu 4
o0beMa rasa 70 peakiuu JaroT 2 o0bema nociie peakuuu; 0,8 Moib/i1 — 0,4 MoJb/JI.
B cMmecu ocranoce: 2 + 6 — 0,4 = 7,6 (Monb/n) ra3os. U3 ypaBHeHus: MeHneneera—
Knaneiipona p = vRT/V = cRT. JlaBnenne ymensiures B (7,6/8,0) = 0,95 pasa.

9. I'mapoxcun 6apwst (emkwii 6apuT) TO3BOJISET JIETKO MIPEBPATUTH IIC3UEBBIC
KBAacCI[bl B THIPOKCOATIOMUHAT:
142r
CsAl(SO4)2:12H,0 + 2Ba(OH), = 2BaS04} + CsAl(OH)4 + 12H20
M=568 | t°
CsAlO; + 2H,0

Peaxknyisi ¢ MarameM MpUBOIUT K 00Pa30BAHUIO JIETYYETO MPOJYKTa — METaIUTHYe-
CKOTO 11e3Hs1, U PABHOBECHE CMEIACTCS BIPABO:
2CsAlO; + Mg = Mg(AlOy) + 2Cs
2-133
x = 14,2 « 133/568 = 3,33 (1) Cs.

2.2.2. N36bITOK (He4OCTaTOK) OAHOIO U3 peareHToB

Bo Bcex mpenpiaymux 3agadax HEMIPEMEHHBIM SIBISIOCH OTHO M3 YCIOBHIA: THO0
onHo u3 BemecTs (A unu B), pearupyromux no ypasaenuto aA + bB = cC + dD, na-
XOJMIIOCH B M30BITKE, THOO BellecTBa OBUTN B3SThHI B 9KBUBAJICHTHBIX KOJIMYECTBaX.
Kak 6bITh, ecii OTHOBpEMEHHO J1aHbl Macchl BemecTB A u B: m(A) u m(B)? Ilo
KakoMy M3 BeUIeCTB BecTH pacueT? OueBHIHO, YTO pacyeT He0OXOIUMO BECTH TI0
TOMY BEIIIECTBY, KOTOPOE U3PACXOyETCS MOJHOCTHIO, T.€. HAXOJAUTCS B HEIOCTATKE;
BTOPOE BELIECTBO MPOpEarupyeT YaCTUIHO U U3OBITOK €0 OCTaHEeTCsl.

VYenoBue 3ama4u MOXHO c(hOpMYIUPOBATH CAEAYIOLIMM 00pa3oM.

Cwmemmanu BemecTBo A maccoit m(A) ¢ BemectBoM B maccoit m(B); nmpownzornmia

peaxkuusi, oOpazoBanuch BemectBa C u D. Tpebyercs mis Bemectsa C HailTh Maccy
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m(C).

B o0miem Buzie npeamnonaraeTcs cieayomiee peleHme.

KommuectBo BemectBa A: v(A)=m(A)/M(A) Monb, a KOJIMYECTBO BewiecTBa B:
v(B)=m(B)/M(B) monb. CornacHo ypaBHEHHIO PEakLIWH, a MOJb BemlecTBa A
pearupyet ¢ b Mmoinb Bemectsa B, T.e. ecnu v(A)/v(B) > a/b, To B — B HenocTarke, a
eciu v(A)/v(B) < a/b, To A — B HeocTaTke.

3aoauu.

1. Uepe3 mocneqoBareIbHO COCAWHEHHBIE 3JIEKTPONIM3EPhl C HWHEPTHBIMHU
3NEKTPOJIaMH, COZIEpKallie: TIEPBLIN — PacTBOP XJI0puaa Oapusi, BTOPOi — pacTBOP
Cy.]'[b(i)I/ITa Kajaud ¢ OAWHAKOBBIMHU KOJIMYCCTBAMH BCIICCTB, INPOITYCKaJIM 3JICK-
TPUYECKUH TOK. DJIEKTPOIN3 MPEKPaTUIN, KOTa B IEPBOM IEKTPOJIU3EpE Ipe-
KpaTUJIOCh MOBBINICHNUE KOHICHTPAUU TMAPOKCHUIIBHBIX NOHOB, 4 HAa aHOAE 2TOI'0
anekTpoiusepa Beaenmiocsk 11,2 i1 raza. [lomyueHnHsle B pe3ysabsraTe 3JIeKTpoin3a
pacTBOpbI cMemanu. OnpeenuTe CoOCTaB U MacCy BBIIEIMBIIETOCs 0CaIKa.

2. K 50 1 35,6%-ro pacTBopa rajoreHn/ja meaoqHoro MeTama npubasmmm 10
rpacTtBopaHUTpara cepedpa. [locie BeimageHnst ocajka KOHIEHTPAIUS HCXOTHOTO
rajoreHua ymeHommnach B 1,2 paza. Kakoi meno4Hoi METaI U KaKOH rajoreH
BXOAWJIH B ero cocraB? Onpexnenute GopMyiny TaJoreHu/a.

3. [Ipu nocrenennom pobasnennu 100 r pacTBopa CONSIHONW KUCIOTH (TIpU
nepememnBanum) kK 100 r pacTBopa kapOoHara HaTpusi oopasyercs 198,9 r pactBo-
pa MPOAYKTOB peakiuu. Ecim cMemmBaTh 3TH e pacTBOPHI B OOpaTHOM HOPSIKE,
Macca MoJy4YeHHOTro pacTBopa cocTaBUT 197,8 1. OOBsICHUTE POUCXOSIINE TIPO-
LIECCHI U OTIPENIENNTE KOHIEHTPAIIUN HCXOHBIX PACTBOPOB.

Pewenusa.

1. N3 ycCioBusa CICAYCT, YTO pPCaKlIusa B ICPBOM IBJICKTPOJIU3CPC MNpOIIa
IIOJTHOCTBIO:
aHO4 KaTo[g
BaCl; + 2H,O — Ba(OH); + Cl» t + HzT.

Boigenenue 11,2 1 Cly (0,5 monb) Ha aHome o3HadaeT oOpaszoBanue 0,5 MOJb
Ba(OH), B pacTtBOpe mocie amekTponn3a KolmdaecTBo 3JIeKTpUIecTBa BO BTOPOM
ANIEKTPOIIN3EPE TaKOe XKe, T.e. TaM MpoIuIa peakius ¢ odpazoBanuem 0,5 MoIb
K2S04:

K2SO3+ H, O — KzSO4+H2T.
Ipu snexrponuze K2SO3 KUCTOPO HE BBIAETSETCS, TTOKA CYAbPUT HE OKHCIUTCS.
ITpu cMelieHnH pacTBOPOB BBIMAAET OCAIOK:

Ba(OH), + K»SO4 =BaS04| + 2KOH
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0,5 monp 0,5 monp 0,5 Monb
m(BaSO4)= 116,51.

2. ITycts A(M) — atomHas Macca MeTaiuia, a A(X) — rajgoresa B UCXOHOM

ranoreaune MX.

CHauaJa B pactBope 06110 (36,5-50/100)=17,8 (r) MX, npu nodasnernn AgNO3:
MX +AgNO; = AgX| + MNO3

npopearuposano ®*100% conu u BeIIano:
17,8w(108 + A(X))/(AM) — A(X)) r ocanka AgX.

B pactBope octanocs 17,8(1 — w) r ucxomnoro ranorenuna MX.

Macca pactBopa:
50+10-17,80(108 + AX))/(AMM) + AX)) .

Orctroma conep:xanne MX B pactBope mocie nodasnenus AgNO3:
{[17,8(1-®)]/[60-17,8w(108+A(X))/(A(M)+A(X))]}*100 = 36,6/1,2.

3. YMeHblIeHHEe MacChl pacTBOPa MPOUCXOIUT 3a CUET BBIACICHUS YITIEKHC-
joro ra3a. B nepBom ciydae ero Beiaenuiiocs 1,1 , Bo Bropom — 2,2 . KonuuecTBo
BBIJICJIUBIIETOCS YIJICKUCIIOTO ra3a ONpeesisieTCsl UCXOIHBIM BELIECTBOM, KOTOPOE
IIPOpearupoBaio MOTHOCTHIO.

IlepBas peakuus:

HCl + Na;CO3 = NaCl + NaHCO;3, (D
Jlanee n30BITOK CONSHON KUCIIOTHI PearupyeT ¢ THAPOKapOOHATOM HATPUS:
HCl + NaHCO; = NaCl + H,O + CO; 2)

Jlns mepBoro ciydast cooTHomenue m(HCl)/m(Na,CO;) < 2, B IPOTUBHOM ClIy4yae B
PEaKIHIO C CONMSTHOM KUCIIOTOW BCTYIHJI OBl BECh MOMYYHBIIMACS THAPOKapOOHAT,
a YIJIEKHCIIOro Ta3a Obl BEIICIHIIOCH HE MEHBIIIE, YeM BO BTOPOM cilydae. ITO COOT-
HOIIICHHE ABIIACTCS YCIOBUEM HEOCTATKa COJSTHOM KUCIOTHI B peakuuu (1).
Bo BTOpOoM ciyuae consiHas KMCIIOTa popearupoBaia noiaHocTeo. [1o cxeme
2HC1 — CO;
2365t — 44r
orpeaenuM o01Iee KOJIMIeCTBO COMSTHOM KUCIIOTHI, TPOPEarupoBaBIield BO BTOPOM
ciIydJae:
73Tt HClI o0pasytor 441 COp;
x r HCl — 2,21 COy;
x=3,651.
Omnpenenum xonmuectBo HCI, mpopearnpoBaBiiei Ha BTOpOi cTaanu:
36,5 HCI obpasytor 44 1 COy;
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yr HCI — 1,1 r COy;
y=091r
Takum 00pa3oM, Ha MEPBOU CTaauu U3pacxomosano 3,65 — 0,91 =2,74 (r) HCI.
OrmpenenuM KOJUIECTBO KapOOHATA HATPHUS 110 CXEME:

HCI — NayCOs:

36,5— 106
36,5 r HCI pearupytot ¢ 106 r NaxCOs;
2,74 r HCI1 » zT NaCOs;

Otkymaz=795T1.
Takum 00pazom, UCXOIHO B3AThI 3,65%-HbIi pacTBop HCl u 7,95%-Hblii pacTBOp
NayCOs.

2.2.3. HesaiBHO 3afjaHHbIe KONMYeCTBEHHbIE NapameTpbl

Paccmotpum ciydaii, Korjja UCXOJHBIE NaHHBIC 33Jaf0TCSI B HESBHOM BHUJE, T.C.
Tepe]] UCIOIB30BAHUEM 3TUX JAHHBIX JJISl PEIICHUs 33/1a49d U MOJCTAaHOBKH UX B
OCHOBHYIO TPOTIOPIIHI0O HEOOXOTUMO IMPOBECTH JOTMOIHUTEIbHBIE Tpeodpa3oBa-
HUSL.
BcemomuanM erie pa3 ¢hopMynHpOBKY 3aauu, KOTOpas MpeCTaBlieHa B HavYale pas-
nena 2:
[Ipu peaknumn BemectTBa A ¢ U30BITKOM BemiecTBa B oOpasyrorcs Bemectsa C u
D. OtHOocHTenbpHBIE MOJEKYISIPHBIE MacChl JaHbl. TpedyeTcs OnpenenuTh Maccy
BemiecTBa C, €Ciu U3BECTHO, YTO A HaXOIWIOCH B BUJIE:
a) mj T pacTBopa (WK CMECH) C MaCCOBOM J0JIeil koMIToHeHTa ® (A)%.
[IpenBapurenpHO IpeoOpa3yemM Maccy BeliecTBa A K SIBHO 3aJJaHHOMY BUY:

B 100 r pacTBOpa A cogepxurcs o (A) T,

B mj T pactBopa A comepxkurcsa m (A) T,

m(A) = om;/100.
3anuiieM ypaBHEHUE pPEaKIUu:

aA+bB=cC+dD,
naiee (cM. 2.1.) umeem:

m(C):m(A)-c-M(C) _ Mmi-Oc- M(C).
a-M(A) 100a - M(A)

0) V1 (;1) ra3a, U3MEPEHHOTO MPH JaBJICHUH p1 ¥ TeMieparype T1.
[IpuBenem oobeM V(A) BeliecTBa A K SBHO 3a/IaHHOMY BHTYy (HOPM. YCIIOBHSIM):

pi1Vi poV(A)
. . ViT
e po u To— nasnenue u temneparypa npu H.y. Orcrona: V(A)= p1 ,} 0 ‘
poli

CocTaBuM IpOTOPITHIO:
u3 a-22,4 m A obpazyercs c¢-M(C) r Bemectpa C,
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u3 V(A) 1 A obpasyercst m(C) r emectsa C,
m(C)= S MO-V(A) _ c-M(©)-piViTo
a‘22,4 p()Tl .a.22’4

Ilpumep 1. B 3amasaHOl Koimbe oObeMoM | I, comepkaliel Bo3myX (IaBicHHE
1000 ITa mpm 0°C, HeckombKo cyTOK npokanmuBaim mpu 900°C 10 © MeIHBIX OTIHIIOK.
Kaxkoe maBrmenne OyneT B konoe mocie oxiaxkaeHus 10 0°C? UTo MOKHO cKa3aTh
0 COCTaBe Ta30BOW W TBepmoH ¢as, comepkamuxcs B koiade? OObeMOM TBEPIbIX
BelecTB NpeHeOpeds. Kak m3MEHUTCS pelieHne, eciim BMEeCTO MeAau B3sATh 10 T
Maraus’?

Pewenue. Onpe;[emeM HUCXOJHBIC KOJIMYCCTBA BECUICCTBA I'a30B U MCTAJIJIOB!

pV 1-100 -5
0)=—+02l=———3—--0,21=9,25-10 0s.
PO =g 021= 0273 % : (Moxb) O2
v(Cu) = 10/64 = 0,156 (Mmonb);
v(Mg) =10/24 = 0,417 (mob).
Bce MeTanibl B3SITEHL B I/I36I>ITKC.
Peakuuu, npoucxoasuiue npu NpoKalIuBaHUU:
4Cu + Oz = 2Cuz0 (KUCIOpPOJ B HEJIOCTATKE);
2Mg + O2 = 2MgO;
3Mg + Np = Mg3Ny;
2Mg + CO2 = 2MgO + C.
CocraB Bo31yXa B IIPOIIEHTAX 10 00BEMY:
N2 —78%; Oz —21%; CO2 — 0,03%; 6maroponnsie razsl ~ 0,93 %.
[Ipu npokaJTuBaHUKA MEAU COCTAB COACPIKUMOTO KOJIOBI:
ra3zel — CO2, Ny, Gmaropogasie Ta3sl;, TBepable BemecTBa — okcua mean (1) Cuz0.
JlaBnenue B xo6e ~ 790 Ila.
[Ipu mpokanmBaHMKM MarHus: OJaropoAHbBIE ra3bl, OKcHJ MarHus MgO, HUTpHI
Maraust MgzNo, caxa (C). [Jasnenue B konbe 9,3 Ila.

Ilpumep 2. K pactBopy, conepxamemy 20 r TuApoKcuaa Harpus, npudasunu 70 T
30 %-ro pacTBopa a30THOM KucaoThl. Kakoli BeT OyaeT UMETh JIaKMyC B ITOTY4eH-
HOM pacTBope?
Pewenue.

NaOH + HNO3z = NaNOs3 + H;O;

1 mone  1Momnb
20 r NaOH cocrasisrot 0,5 moms; 70 T 30 %-ro pactBopa HNO3 cogepaxar 70-0,03

= 21 (r) xucnotsel, 9o coctanisteT 0,33 momnb. Takum 06pazom, THIPOKCUA HATPUS
conepxkurcs B m30bITKe (0,5 > 0,33).
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[TomyueHHBIN pacTBOp OyAeT MMETH IIETOYHYIO PEAKIIMIO, JTAKMYC OKpacurcs B
CUHHH IIBET.

Ilpumep 3. K a rpammam c¢%-HOTO pacTBOpa XJIOPUIa MarHUs MpHOABICHO KBU-
BaJIeHTHOE (T.€. CTPOTO HEOOXOMUMOe I NMPOBENCHUsS peakinuu, 0e3 M30bITKa)
KOITM4eCTBO N%-HOTO pacTBOpa THAPOKCH/IA HATpHsl. BrimaBmimii ocagok oThuIb-
TPOBAH U MPOMBIT b MIILTHAUTpaMU Bojbl. OTNpeneuTh MACCOBYIO IOJIO XJIOPHIA
HATPHsI B PACTBOPE, MONyYCHHOM CMEIIMBaHUEM (UIIBTPaTa M MPOMBIBHOM BOJIBI.

Pewenue:
YpaBHEHUE peakuu:
MgClx+2NaOH = Mg(OH), + 2NaCl
M: 95 2+40 58 2+58.5
OmpenenuM Maccy 00pa30BaBIIETOCS 0CAIKa:
95t MgCl, mator 58 T Mg(OH):
0,01c-a (r) MgCl, mator x r Mg(OH)2
x = 58:0,01ca/95 = 0,061c-a (r) Mg(OH)>.
Maccy o6pazosasierocst NaCl HaxoauM aHaJIOTHYHO:
95r — 2585,
0,0lcea — yrT
ITomyaum 0,0123c-a (t) NaCl.
Omnpenennm Maccy pacTBopa TMIPOKCHJIA HATPUS, B3SITOTO JIJIsl PEaKIINU:
Ha 95 T MgCl, Tpebyetcs 80 T NaOH
Ha 0,01 c-a (1) Tpedyercs z T NaOH
2= 001c-a-80 _ 5 5084 ca (1),
Macca B3sitoro n%-ro pactBopa NaOH cocrapmnser
0,0084 cra(r) — %,
q — 100 %,
~ 0,84c-a
q . O

Toraa Macca Bcero pacTBopa Mocie peakiui U MPOMBIBKH COCTABUT
a+0,84c-a/n+b—0,0061c-a (T)
Maccoas gomns NaCl B pactBope cocraBur (%):
0,0123¢c-a 1,23c-a

a+b+0,84c-a/n—0,0061c-a -100= a+b+0,84c-a/n—0,0061c-a

Ilpumep 4. Xoxennie kBacbl KAI(SO4)2 Maccoit a r pacTBOpuiau B b M1 BOABL.
C xakuMm oObemMoM ¢%-T0 pacTBopa Xyiopuna Oapus (IUIOTHOCTH P) MOXKET IPO-
pearupoBaTh m I pacTBOpa KBacI[oB?
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Pewenue.
KAI(SO4) + 2BaCl, = 2BaSO4} + AICI; + KC1

ma m a
B m r pacTBOpa KBacIioB COAEPKUTCSI —— T, WIM ——-—— MOJIb KBacllOB.

a+b 258 atb
2m a
C TakuM KOJIMYECTBOM KBaCI[OB MOXKET IPOPEarupoBaTh 558 278 MOJIEH, WIIH
2m a 2m a 100
——-——-208 1 xyopuaa 6apusi, KOTopele cogepxkarce B —-——- 208 -——=
258 atb praa ap P P 258 atb c
161 ——— ma (c %-ro pacTBopa), wiu b ~161& MJI 3TOTO pacTBOpA.
(a+b)e (a+Db)cp

Bapuanm Koceennozo 3a0anus maccovl: macca 00H020 U3 KOMROHEHMO8 Onpede-
JIAEMCA 6 6UOE PAZHOCHU MEHCOY MACCOUL CMECU 08YX 6EU{ECNE U MACCOI MO~
P00 Komnonenma.

Ilpumep 5. meercs 5 T cMecu Kanblys U okcuza Kanbius. KakoBa Macca okcuia
KaJbIys (T) B CMECH, €CITU IIPU peakuuu 1 T CMEeCH ¢ BOJIOH BBIAENUIIOCH 224 M
Bostopofa (H.y.)? KakoBa macca () Bozibl, mpopearupoBasieii ¢ 1 r cmecu ?

Pewenue. Ilycts B 1 T cmecu 6buto x T Ca u (1 —x) r CaO.

XT yr 0,224 n

Ca + 2H,0=Ca(OH), + Ha!

40 2:18 22,4 n/Monb
x=04rCa, y=036T

0,6r xr

CaO + H,0 = Ca(OH).
M: 56 18

x =0,193 (r) H.O
CrnenoBarenbHO, B 5 T cMecu comepxutcs 2 T Ca u 3 v CaO; ¢ 1 T cmecu mipo-
pearuposana Boasl: 0,36 + 0,193 = 0,553 (7).

Ilpumep 6. Kaxoii cranet MaccoBasi I0JI BEIIECTBa B pacTBope, eciu k 100 r pac-
TBOpa TUAPOKCHIA TUTHSA ¢ MaccoBoit foned 10% nodaBute 10 r MeTamIMyecKoro
nuTust? OTBET MOATBEPAUTE pacueTaMy U YPaBHEHUSIMU PEaKIil.

Oobuyee ykazanue Ko ecem 3a0auam Ha onpeoeieHue ceoICme cmecu Kom-
HOHEHMO8: 0YEeBUOHO, UMO MACCY CMECU HYICHO ONpeoensims CLONCeHUem
MAcc 8cex KOMNOHEHNO8 He3A8UCUMO O NPOUCXO0AUUX PeaKyull, GblYUmMas
Maccy 8bi0enusue20cs 2a3a il OmpuiIbMpo8aAHHO20 0CAOKA, eClu MAKosble
0bpazyomcs 8 pe3yiomame peaKyuu.
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Pewenue. YpaBHEHNE PEAKIIN:

1I0r 90r XTr yTr
2Li + 2H,0 = 2LIOH +  Hyl
M 14 48 2

B 100 r pacrBopa copepxkurcs 10 r LiOH u 90 t Bomsr; npu npubasienun 10 r
JUTHS BBIICTUTCS B BUJIE ra3a
y =2:10/14 = 1,43 () Bomopoza.
Macca pactBopa coctasut 110 — 1,43 = 108,57 (1).
B stoM pactBope
48-10

10+x=10+ = 44,30 (r) LiOH.

44,30-100
108,57
Ilpumep 7. I'a3000pa3HbIil TPEASTbHBINA HENUKIMIECKUH YIIIEBOIOPOA 00hEMOM
224 mi (H.y.) COXIVIH, a MpoayKThI pacTBopun B 1 11 0,148 %-it n3BeCTKOBOM BOBI
(mmotHocThio 1,0 T/™Mm). TIpu aTom Obw1o Monyueno 1,0 r ocaxka. Onpexenure

MOJIEKYJISIPHYIO (hOpMYITy YIJIEBOIOPO/IA.

T.e. maccoBas nonst LiOH B pactBope = = 40,80 (%).

Pewenue: YpaBHEHUS IPOUCXOIAIIUX PEAKIIMIA:

3n+1
CoH,, Jr%o2 — nCO, +(n+1H,0

nCO; + nCa(OH), = nCaCOs} + nH,O.

PactBop m3BecTkoBO# Bonbl conepxain 0,148-1000/100 = 1,48 (r), unm 1,48/74 =

0,02 mone Ca(OH)a.

Ocamok — 1,0 r CaCOs3 — cocrapnser 1,0/100 = 0,01 (monp) CaCO3.
Cywecmsyrom 06a 8apuanma peulenus 3a0ayu, npuyem 6mopoll cO8CeM He
ouesuoen:

Bapuanm 1) Ca(OH), — B m3Ompitke. Torma Ha ocaxaenne CaCO;3 motpe-

o6oBamock 0,01 momp CO2, T.e. v(CO2) = 0,01 momb, a CyHon+2 Taxke B3SATO

0,224/22,4=0,01 mons. CnenoBarensHo, n = 1; CyHonto — meTan: CHa.

Bapuanm 2) Ca(OH), — B Henocrarke. Torga ocamok maccoit 0,1 T siBsiercst  pe-

3yIABTAaTOM ABYX PEAKIUHN — OCaXICHUS U YACTUIHOTO PACTBOPEHHUS 110 YPaBHEHUIO:

nCaCOs3; + nCO; + nH20 = nCa(HCO3),.

IIpu ocaxxnenun nomyuaercs 0,02 monp CaCOs3, ocraercs 0,01 mons CaCOs, T.€.
0,01 monp CaCO3 BcTynui B MOCIEIHIOW peakiuto. Paccunraem xonudectBo COy:
a) IS OCaXKICHUS

kCO; — kCa(OH); — kCaCOs
v: X 0,02 mots 0,02 MoIIB;

x=0,02 MoIb;
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0) 111 pacTBOPEHUS
mCaCOs — mCO,, tae (m+k)=n;

Vi 0,02 -0,01=0,01 y
y=0,01 momb

Bcero nCO; — 0,03 moib,
CnHonto — CO2
0,01 momp — 0,03 moib

cIenoBaTeNbHO, n = 3, T. €. yreBomopona — nponad C3Hs.

3agaun:

1. (3amaue 50 meT, MOOOPHUKH yraJaiKu Hadajal CBOIO paboTy yxKe TOorma).
Kuciopon xakoit MUHIMaJIBHON Macchl (T) He0OXO0IUM IS TIOJTHOTO B HEM Cropa-
Hus 32 T cepbl? BeibepuTe nmpaBWIBHEIN OTBET: a) 16; 6) 22; B) 28; 1) 32.

2. B kadectBe a30THBIX ymOOpeHHIl MOXKHO TPUMEHSATh HUTpPAT aMMOHUS
NH4NO3 u xap6amug (NH2)>CO. 1 kr kapbamuia cTouT a pyoOseid, a 1 Kr HUTpara
aMMoHus — b pyoieit, mpudem a>b. Cunras, 4T0 pacTeHUs] YCBAaUBAIOT a30T MOJIHO-
CTbIO, OIIPEICTUTE, IPH KAKOM COOTHOLICHUH a : b MPUMEHEHNE HUTpaTa aMMOHUS
ctaneT 0oJiee BBITOITHBIM.

3. Oxcun menu (I1I) maccoit 8 r o6paboTamm 20 M 4,9 %-ro pacTBopa cepHoit
KHCIOTHI (TI0THOCTE 1,03 r/cm3). TlonyueHHbIH pacTBOp OT(OUIETPOBAIH, (DUIIb-
Tpat ynapwm rmpu 100 °C. Kakoe BemecTBo 0b1T0 monyueH0? KakoBa ero macca?

4. Kakoii 00beM (11) okcupa yrepoza (IV), u3amepeHHbIi IPpH H.Y., BBIICIUTCS
npu B3aumoaelcTeun 1,8 runpokapooHara kanus ¢ 651 10 %-it cepHOI KUCTOTHI?

5. CMechr amMMmaka W KUCIopoma o0beMoM 2811 IpopearnpoBaia B IIPH-
CYTCTBHMH KaTanmuzaropa. [lociie peaknuu ocranochk 611 kucinopona. Onpeaenure
COCTaB UCXOIHOM cMecH. M3aMepeHns POBOIMIINCH MTPH OJJMHAKOBBIX YCIOBHSX.

6. Onpenenute MaccoBylo JOMIO (B MPOLIEHTax) BeUIECTBAa B PacTBOpE, IO-
Jy4eHHOM IpH CIMBaHUU M|T pacTBOpa rUIpokcuaa Oapus ¢ maccoBoit gonet Ci
(%) 1 maT pacTBOpa CepHO KUCIOTHI ¢ MaccoBol aoneit C; (%).

7. I'excen-1 maccoit 8,41 cmemamu co 120 r 10%-ro pactBopa Opoma B
TeTpaxyiopuae yriepopa. OmpenenuTe KOMHMYECTBEHHBIH COCTaB IOIYyYEHHOTO
pacTBopa.

8. B nutpoByro ckisHKy, cogepxantyto 100 mur 10 %-# constHOM KHCIOTHI,
mpu t = 21°C 6bw10 moMenieHo 3,25 T MHMHKA, TOCIe Yero CKISHKA Oblla TOTYac
3akynopeHa. Kakoe gaBneHue ycTaHOBUTCS B CKJISTHKE TIOCIIC OKOHYaHUS PEaKIii,
€CITM TeMIlepaTypa He MeHsieTcs (TUIOTHOCTh KHUCIIOTHI MPUHATH paBHO# 1 r/cM3,

Ha4daJIbHOC JaBJICHUC p():l aT™M, a4 U3MCHCHHEM o0BeMa JKHUIAKOCTU U TBEPAOIO
58



BEIIECTBAa MOYKHO IIpeHeOpeyb ).

Pemenus:
1. S+ 0,=S0,
M 32 32

OtBet:T) 321

Janpiie JOmHKEeH CiiemnoBaTh 3aKOHOMEPHEIN BOIPOC, KOTOPBIA cede 3a1aroT BCe
CKOJIbKO-HHOYZIb TPaMOTHBIC XWMHKHU TIPH TIPOYTEHUU OOJBINICH YacTh 3aJaHHi
EI'3: a 9To, cOOCTBEHHO, UMEN B BUIY aBTOP 3aJaHUS IO «TIOJHBIM CTOPAHUEM)?
Ecian mkonpHBIA YIEOHHMK, TO CM. OTBET BhINIE. HO eciu peanpbHyI0 XHMHUIO, TO
TIOJTHOE CTOpaHue (YCIOBHS HE IPUBEICHEI, T.€. IOHUMAal KaK 3HaelTh — HaImpuMep,
cropanue B MpUCyTcTBHH V205 WM B 030HE, YTO TOXKE DIIEMEHT KHUCIIOPO, CCIIH
3aaymarbcesi) — 310 10 SOs.

2. [Ipumenenue HUTpaTa aMMOHHS OyZIET IKOHOMHUYECKH ONPABIaHHBIM TOT-
Jla, KOTZIa 4acTh CTOUMOCTH, IPUXOSIICHCS Ha colepKaliuiics B HeM 1 KT a3oTa,
MeHbIe ctoumoctd 1 kr azora u3 (NH2)>CO. Croumocts 1 Kr a3ota U3 HATpara
aMMOHUS paBHA
b M(NHsNOs3) 80
2A«(N) 28

Croumocts 1 Kr a30Ta, cozeprkanierocsi B kapbamuse, paBHa

M((NH:):CO) 60

HpI/IMGHCHI/Ie HUTpPATa aMMOHUS CTAHOBUTCA Ooitee BbITOAHBIM ITPU COOTHOMICHUN

Q-b<1—5-a, umua a/b > 4:3
7 7

3. YpaBHEHUE peakuu:
CuO + H2SO4 = CuSO4 + H2O
8 r CuO cocrasisor 8/80 = 0,1 Momb,
20-1,03-4,9/100 = 1,01 r — coctasisiotr 0,0103 moas HaSO4.
Takum 00pa3oMm, cepHas KHCIOTa COIEPKUTCS B HENOCTaTKe. bbuto momyde-

HO 0,0103 monp CuSOs4. Ilpu ynapuBanum o0pa3oBajics MEIHBIH KyNopoc:
CuS04-5H20 maccoii 0,0103(160+90) = 2,575 (1).

4, YpaBHEHUE peaKIuu:
H>S04 + KHCO3; = KHSO4+ CO2t + H2O

1,8 r KHCO3 cocrasnsror 1,8/100 = 0,018 moib, 59



65 r 10%-#1 H2SO4 comepxar 6.5 T kucnotsl, 9To cocrapisier 0,066 monb. Takum
00pasomM, ruapokapOoHar kanust Haxonutcs B Hegoctarke. U3 0,018 mons KHCO3
nonyuutcs 0,018 mons CO», uto npu H.y. cooTBeTcTBYyeT 22,4:0,018 = 0,4 (11).

5. YpaBHEHUE peakuuu:

ANH; + 50, == 4NO + 6H0;
2NO + Oz = 2NO; (TIp¥ OXITKICHHN );
CYMMapHOE YPaBHCHUE PEaKIIVH:

4NH3 + 702 = 4NO; + 6H;0;

Ocrazocs 6 11, 3HaUUT B peaKLUIO BCTYNHIo 28 — 6 = 22 11 cMecH, Ipu4eM 00beMBI
npopearupoBaBmux NH3z u O otHOCsTCs Kak 4 : 7. Takum 00pa3oM, B peakLuIo
Berynuio 8 1 NHz u 14 1 O;.

Hcxonnas cMech cogepxut 8 1 amMmmuaka u 20 11 kucioposa.

6. VYpaBHEHHE peaklnu:
Ba(OH), + H2SO04 = BaSO4 + 2H>0;

B m; r pactBopa Ba(OH),; Haxomutcst m;-C1/100 1, wmm m;-C1/17100 mMoip ocHOBa-
Hus. B pactBope H2SO4 Haxomures mp-Co/100 1, vt m2-C2/9800 MO KHCITOTHL.
Ecmu mi-C1/17100 < m-C»/9800, TO B pacTBOpe OCTaHETCS CepHas KUCIIOTA:

M(H,S0,)(m,C, /9800 —m,C,/17100)-100
m,+m,—m(BaSO,) B
m,C,—(98/171).- m,C,

— 0
~ m,+m,—233 m,C,/17100 (%) H,S0,

Ecin m;-C1/17100 > m2-C»/9800, To B pactBope octanercst Ba(OH),:
M(Ba(OH),)(m,C, /17100 —m,C,/9800)-100 _
m, + m, —m(BaSO,)
mlcl_ (171/98) 'm2C2

= (%) Ba(OH)2
m,+m,—233-m,C,/9800
7. YpaBHEHUE peakinu:
CH,=CHCH,CH,CH,CH3 + Br, = CH,Br—-CHBrCH,CH,CH,CHz3;
M= 84 160 244

8.4 r rexcena-1 cocraBaroT 0,1 MOJIB;
120 r 10%-ro pactBopa Brz cogepxar 120 + 0,1 =12 r Brp, nnu 0,075 mons.
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Takum o0pazom, rekcen-1 comepkutcst B U30bITKe. bpiio nmomydeHo 0,075 monb
IpOAyKTa NprcoequHeHns. Macca nonmy4eHHoro 1,2-a1ubpoMrekcaHa cocTaBisierT:
244.0,075=18,3r.

8. Zn + 2HCl = ZnCl, + Ha |
Ha 65 r Zn Tpedyercs 236,5 T KUCIOTHI,
Ha 3,25 T Zn TpeOyeTcs X T KUCIOTHL;
x=3,65r HCI
PactBop comepxut 100-10/100 = 10 r HCI, T.e. kucmora B u30bITKE.
3,25 v Zn coctasistot 0,05 moib. Takum o6pazom, Bermenurces 0,05 mons Ho.
OOmee naBieHne B CKISTHKE mociie peakmuu: 1 + 1,33 = 2,33 (atm).

2.2.4. Pac4yeTbl C UCNosib30BaHMEM Pa3HOCTU MAcC peareHTOB U
NPOAYKTOB peakuuu

Ecnu 1o cux mop y Hac mpomopuus coaepskana HUQpbl, KOTOPBIE OTPa)all sIBHO
3aJaHHbIC BCJIMYUHBI, TO IJId PCIICHUA 3aa4, B KOTOPBIX YKAa3bIBACTCA PA3HOCTH
MacC peareHTOB W IIPOAYKTOB PEAKLUH, IMPUXOAUTCS BBOAUTH IPOIIOPLHIO, CO-
ACPKaly0 CTPOKU C MOJIBHBIMHU U MACCOBBIMU COOTHOIICHUAMU PCArupyromiux
BEIIECTB.

Paccmotpum ycnoBue 3aaun B 00IIEeM BH/IE.

B npeepawienuu eewgecme no peaxkyuu aA + bB = cC + dD, uzeecmna paznocmo
macc, nanpumep, eeuiecme A u C: m(A) u m(C) = Am(AC). Tpebyemcs onpede-
UMb, CKOTBbKO 6eujecmea A 6CMynuno 6 peakyuio ¢ eeujecmeom B, m. e. naiimu
m(A).

Kak y>xe oTMeueHo, IpOmopIHsi CONEPKHUT OIHY CTPOKY C MOJIEHBIMH COOTHOLIE-
HUSAMU U OPYTYIO — C MAaCCOBBIMH. HpI/I 9TOM O/JHa M3 YKAa3aHHBIX B MPOIOPLHUN
CTPOK OTpa)KkaeT Pa3HUIy B MOJISIPHBIX Maccax, Ipyras — B Maccax:

BcTymaeT B peaknuto aM(A) (T) BemecTBa A — MoJTy4aeTcs pa3HUIa
aM(A) — cm(C);

BCTyMaeT B peaknuto m(A) r BemectBa A — noiydaercs pasHuma Am(AC);
oTCrO71a

m(A) = Am(AC)-aM(A)

~ aM(A)—cM(C)

Ilpumep. Mennyro miacTuHKy maccod 20 T OIyCTHIIM B pacTBOp HUTpara pTy-

T (II). Macca mmactuakr yBenmumiack Ha 2,73 1. [locne 3Toro miacTuHky npo-

KaJHMJIM ¥ OHa proOpena nepBoHadanbHeIi BU. Kak n3MeHunach Ipu 3ToM Macca

IJIACTUHKH?

Pewenue.

VYpaBuenue peakuun: Cu + Hg(NO3)2 = Cu(NO3), + Hg

W3MeHenne Mmacchl IUIaCTMHKM HAa 1 MOJb NpOpearnpoBaBIEd MEIU PABHO
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200,5 — 63,5 =137 (r). [ToaTomy B peakiuro BeTynuio 2,73/137 = 0,02 moib Meau.
[Ipu nmpoxaquBaHWU BCSI PTYTh UCHAPUTCA W Macca IUIACTUHKU TI0 CPABHEHHIO C
nepBoHavanbHol ymenbmutes Ha 0,02 — 63,5 = 1,27 (7).

3agaun

L. Meramnnueckas TiacTHHKa Maccoir 50 r mocine npeObIBaHUS B PacTBOpE
COJITHOM KHUCIIOTBl yMEHbIIMIACH B Macce Ha 1,68%, npu 3tom Beiaenuiock 0,366
71 raza. M3 xakoro Meramia MOXeT ObITh H3TOTOBJICHA ITACTHHKA?

2. JIBe MIAaCTUHKHU OJAMHAKOBON MAacChl M3TOTOBJICHBI W3 OJHOTO METaJla,
CTCIICHb OKUCJICHUS KOTOPOIro0 B COCAMHCHHUAX paBHA 2. IlmactuaKH OITyCTHUJIU B
pacTBOpHI coJieil Mean U cepedpa OAWHAKOBOW MOJSPHON KOHIIEHTPAIUH, Yepes3
HEKOTOPOC BPEMA BbLIHYJIM, BBICYIIWIIN U B3BCCHUIIU (HpI/I 3TOM BECHb BBIHCHGHHBIﬁ
MeTaJlI OCell Ha IJIaCTUHKaX). Macca mepBoit miacTuHku yBennuuiachk Ha 0,8%,
BTOpOit — Ha 16%. W3 Kakoro MeTasia U3roTOBICHBI TUIACTUHKH?

3. [Ipu 0Oxwre HaBeCKM MUPHUTA e Macca yMeHbImIach Ha 20%. Ornpenennre
cocTaB (B MAacCOBBIX J0JIX) 00pa30BaBIIEHCS CMECH TBEPABIX BEIICCTB.

Pemenus
1. YpaBHEHUE pEeaAKIUU:

M + nHCI = MCl, + n/2 Ha.
[Toteps maccer cocraBmna 50-0,0168 = 0,84 (7).

X T MeTajuia BeLAEIIoT n/2:22.4 1 Hy,
0,84 r — 0,336 1 Ho,

Ecam MeTamn omHOBaJICHTHEIH, T. €. n = 1, ero aToMHas Macca paBHa 28 (KpeMHUI).
Ho xpemuuii He pacTBOPSETCS B CONSTHON KHCIIOTE M HE MOYKET OBITh OTHOBAJICHT-
HBIM. [Ipr n =2 aToMHast Macca paBHa 56, T. €. METaJUI — Xkelle30. MOXXHO IPOBEPHUTH
Y BapUaHTHI ¢ N = 3, 4 ¥ yOEIUTHLCS B TOM, UTO MPABHIIBHEIN OTBET — TOJIBKO JKEIE30.

2. Bapuanum 1. YpaBHEHUsI IPOUCXOIAIINX pEAKLIU:

M + CuZt= Cu + M2*,
M +2Agh=2Ag + M2+,

0O003HaunM Yepe3 A aTOMHYIO Maccy MeTalljia.

CocTaBrM MPOMOPIIKIO 110 IEPBOMY YPABHEHHUIO: €CIIH PACTBOPHIIOCH A T MeTajuia
(1 momp), Ha TUTACTUHKE Oceno OBl 64 T Mey U pa3HUIla B Macce cctapmiia (64 — A)
T; TIO YCJIOBHIO B CIIydae MeIH MOJISIpHas pa3Huia (64 — A) T COTBETCTBYET peaib-
Hoit pazaurie B 0,8%.

AHaOTHYHO B ciydae cepebpa MoisipHas pa3Huia B (216-A) T COOTBETCTBYET pe-

anpHOI pasauue B 16%. Mimeem cymMMapHyI0 MPOMOPLHIO, KOTOpasi MPEACTaBIISET
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c000if PaBHUIIO KpecTa, pACCMOTPEHHOE B MPEIBIIYIINX 3aJa4ax:

(64 — A) r cootBerctByer 0,8%,

216 - A) 16%,

0,8(216 — A) = 16(64 — A), otcrona A = 56.
Bapuanm 2. DTy 3agady MOXKHO pEITUTh U 00Jiee CTPOTUM MAaTEMaTHIECKUM CIIO-
coOoM.
O603HaunM Maccy TacTuHKM yepe3 m (T). [lycTs mpopearupoBano x Moib, UITH
My 1 Metaia. Torna BBIICTHIOCH X MOJIb MEIU U 2X MOJIb cepeOpa, miu 64x T
Menu U 216X r cepebpa. YBennueHHe Macchl MEpPBON IUIACTHHKH (64X — AX) T,
BTOpO# — (216X —AX) T.
ITo nepBOoMy ypaBHEHUIO UMEEM:

m r (Macca Bceil IacTUHKH) —100%,

(64x — Ax) r (yBennuenue macchl) — 0,8%,

0,8m = 100(64x — Ax).
ITo BTOpOMY ypaBHEHUIO:

mr —100%,

2l6x—Ax)T - 16%,

16m = 100(216x — Ax).
PasnenuMm ypaBHEHME 13 IEPBOM NPONOPLUUU HA YPABHEHUE U3 BTOPOIL:

0,8m/16m = (64x — Ax)/(216x — Ax), umu 0,8/16 = (64 — A)/(216 — A),
orciona A = 56 (3kemne3o).

3. YpaBHEHUE peakuuu:
4FeS, + 1102 = 2Fe03 + 8S0».

[Tycth 6b110 (X + y) MOJIB TUCYNb(UIA Kele3a, U3 KOTOPBIX Y MOJIb Pa3iIoKHIIOCh.
Torma
(x + y)M(FeS,)

80y = 120x
Macca x monbs nuputa paBHa 120x, a y/2 monb okcuaa sxenesa(lll) pasna 80y =
120x.
Cocras cmecu:

120x
120x +120x

%)

-100 = 50(%) mucynbduna sxenesa u 50% oxcunaa xeneza(Ill).
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2.2.5. CpaBHeHMe KONIMYEeCTBEeHHbIX JaHHbIX HECKONbKNX
npoueccoB

«Coo0IIIeHre TAaKOTrO-TO XMMHKAa O TAaKOW-TO PEaKIMH HE MOATBEPAIOCH B
MPOBEPOYHBIX SKCHEPUMEHTaX». JTa (hpa3a WHOTJA BCTPEUACTCS B HAyYHOU Iie-
puoanueckoii mreparype. He cienyer cpa3y momo3peBars B HEIOOPOCOBECTHOCTH
TAaKOTr0-TO XUMHUKA. XUMHUK TaKOH-TO BOCIIPOU3BOIUT CBOM PE3YJBTAThl HECUETHOE
KOJIMYECTBO Pa3 U YAUBIAETCS, IOYEMY Y APYTUX 3TO He BHIXOAUT. Bee mpoucxoaut
MIOTOMY, YTO XMUMHUYECKHUI SKCIEPUMEHT UMEET MHOKECTBO HIOAHCOB, KOTOPHIE
ABTOMAaTHUYECKHU MOBTOPSIET €r0 aBTOP U O KOTOPBIX HE JOTabIBAIOTCS OCTAJIbHBIE.
Manneiinee u3MeHEHHE B YCIOBUSAX — U PEAKIUS LT MO APYTOMY IIYTH, OCOOCHHO
B OPraHUYeCKOM XUMUHU.

B mpemraraempix B 3ToM maparpade 3amadax CpaBHHUBAIOTCS KadyeCTBEHHBIE U
KOJIMYECTBEHHBIE PE3yNIbTaThl, HA EPBBINA B3NS, OMUHAKOBBIX PEAKIUH, KOTOPHIE
BOBCE HE OJIMHAKOBEL...

CpaBHUBATH PE3yNbTATHl HECKOJIBKUX PEAKIUN MPUXOAUTCS U TOTJA, KOTAa K OJJHO-
My MPOIYKTY IPUXOASAT Pa3HBIMU MYTSMU, U PAcUeT MO KaXAOMY B OTIACIbHOCTU
JTaeT AaHHBIE HEOOXOMUMBIE, HO HE JOCTATOYHEIC, YUUTHIBAsS BCE BMECTE, MOXKHO
peILuTh 3aaady.

IlIpumep 1. B nBe npoOUpKH MOJIOKWIN IO OAMHAKOBOMY KYCOYKY IIMHKA, a 3a-
TeM NPUIWIM HEKOoTopoe KoaudecTBO 30%-HOH a30THOM KUCIOTHI U TaKOE XKe
KOJIMYECTBO BOABI. B mepByro mpoOMpKy CHavyasia HaJIMIH BOAY, a 3aTeM MEIJICHHO
NPWIMBAIKA KUCJIOTY, BO BTOPYIO — CHAaJyalla HAJIWIN KUCIIOTY, a 3aTe€M MEAJICHHO
npwiuBaiu Boxy. Kakue BemecTBa oOpasoBamuchk? Kak mokasarh pasmudme co-
JIEP>KUMOTO TIPOOUPOK MTOCIIe OKOHYAHUS peaKiuii?

Pewenue. B iepBoii npoOupKe cHadaga 0opaszyeTcs pa30aBiIeHHAs a30THAS KHUCIIO-
Ta, pearupyrolas ¢ IMHKOM ¢ 00pa30BaHHEM HUTpaTa aMMOHMSL:

47Zn + 10HNO3 = 4Zn(NO3)2 + NH4sNO3 + 3H>0,

W 10 Mepe J00aBICHUsT KUCIIOTHI e¢ KOHI[EHTPAIUS PacTeT, YTO MPUBOAUT K TIPO-
TEKaHHIO IPYTHUX Peakluii 1 00pa3oBaHMIO APYTHX MPOLYKTOB (HAIPUMEp, a30Ta U
okcuna azora(ll)).

Bo BTOpOiIt MpoOMpKe cHaYaa NPUCYTCTBYET JOBOJIBHO KOHIICHTPUPOBAHHAS a30T-
Hasl KHCJIOTa, Pearnpyrolas ¢ MHKOM C BbIieneHueM okcuaa asora (1):

3Zn + 8HNOs = 3Zn(NO3) + 2NO + 4H,0,

U 110 Mepe N00aBIeHNs BOBI €€ KOHIIEHTPALMsI aJaeT, HO He HACTOJBKO, YTOOBI
110 00pa30BaHNUE HOHOB AMMOHHUSI.

Takum 00pa3oM, MOHBI aMMOHUS MIPUCYTCTBYIOT TOJBKO B TEPBOH MPOOHpKE U
MOTYT OBITH OOHAPY>KEHBI 110 BBIICJICHUIO aMMHAaKa IPH JICHCTBUH LIETIOUH:
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NH4NO3; + NaOH = NaNOs + H2O + NH3,
Zn(NO3)2 + 2NaOH = Zn(OH), + NaNOs.

Ilpumep 2. ]|Ba XiMHKa OTPEAEIISUTH KOHIIEHTPAILIUIO PACTBOPA a30THOM KUCIIOTEHI.
OpnuH u3 HUX oTMepwit 10,0 M1 KUCITOTHI 1 T00aBUII €T0 K H30BITKY METaJIInYeCKOM
menun. [Ipu 3ToM oH momyuns 746 mit raza, MpeBpaTUBIIETOCS IIPH CHIIBHOM OXJIaX-
JIEHUH B CHHE-3eJICHYIO JKUAKOCTh. BTopoii mpeaaputensHo pazbaBmn 10,0 mi
KHCIOTHI Bosoit B 10 pa3 u 00paboTai moy4eHHbIM PACTBOPOM ITOPOIIOK CBUHIIA.
[Ipu 3ToM oH momyumn 560 mut ra3za (00beMbI Ta30B MPHUBEACHBI K H.Y., BBIXOIBI
KONM4ecTBeHHBIE). OmpeennTe KOHIIEHTPANUI0 a30THOW KHUCIOTHI U OOBSICHUTH
pasnuuuns B pe3ysbraTax OIbITa.

Pewenue. Cune-3eneHast )HUIKOCTh, 00pa3yomasics Py OXTaXICHUH Ta3a, Mpe/-
crarisger co0oit N2O3; Takum 00pa3oM, ra3, BBIICIUBIINICS B PEAKIUH C MEIBIO,
— skBuMOossIpHast cmech NO u NO»:

Cu + 4HNOj3 = Cu(NO3), + 2H,0 + 2NO,
2N,0;
3Cu + 8HNO; = 3Cu(NO3), + 4H,0 + 2NO

746 mn ra3a coctapistot 0,033 Monb, uiu mo 0,0167 moims NO u NOa.
B peaxnuto Betynuio: 0,01676 = 0,1 mons HNOs.
CrnenoBarensHo, 10 M pactBopa HNO3 coneprxkar 0,1 MOIb KHCIOTHI,
1 11 conepxuT, COOTBETCTBEHHO, 10 MOBb.
Bo BrOopom ormbITe HCMOB3YIOT 3aBeoMo pazbasneHHyo HNO3 1 ManoakTHBHBIN
MeTaJll, ¥ PeaKkuys NPUBOAUT K 00pa3oBaHMIO TONbKo okcuaa azora(ll):

3Pb + 8HNO3 = 3Pb(NO3)2 + 2NO + 4H0.
560 Mt ra3a coctapsrot 0,025 mMoib;

8 Mome HNOs maror 2 moms NO,

X MOJb 0,025 moms NO,

x =0,1 MoIb.

10,0 mn ucxognoro pactBopa HNO3 coxepxar 0,1 Moib KUCIOTBI, YTO COOTBET-
CTBYET pe3yJbTaTaM MEepPBOTO JIKCIeprMeHTa. Paznmudre B oObeMax MOydeHHBIX
ra3oB, TAKIM 00pa3oM, OOBSCHSETCS PA3IMINEM B YCIOBUAX POBEICHUS PEAKITHIA.

3aoauu.

1. Berxogsmuii 3 JOMEHHOW IeYM ra3 MMeeT CIenyroInuid cocTtaB (00b-

emHbIe g0 @ B %): ¢(CO2) — 12,0; o(CO) — 28,0; o(H2) — 3,0; ¢(CH4) — 0,6;

o(C2Hs) — 0,2; (N2) — 56,2.

Paccunraiite, ckonbko motpedyercs Bo3ayxa (B M3) amst nonHoro cxxuranus 200 m3
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3TOrO rasza (00beMbl U3MEpPEHBI IPU OJHOW Temneparype). CunuTaTh, 4YTO CopepKa-
HHUE KUcliopoa B Bo3ayxe okoso 20% no oosemy. Onpenenure KoJTudeCTBCHHBIN
COCTaB MPOJYKTOB CYKUTAHUS JOMEHHOTO ra3a B 20%-HOM U30bITKE BO31yXa.

2. Kaxkoit 06pem 8%-ro pacTBopa ruapokcuaa Harpus (wiotHoctsio 1,09 1/
cm3) motpebyeTtes uist moyiHoW HeliTpanu3anuu 100 M1 pacTBOpa CEpHOM KUCIIOTHI,
€CJIM U3BECTHO, 4To 13 10 MJI TaHHOTO pacTBOpa CEpPHON KUCIOTHI IPU J00ABICHUI
n30BITKA XITopuaa 6apus MoxHO nonyunts 0,233 r ocaka.

3. Jlis peakuuu ¢ HaBeCKOW OMHAPHOTO BOIOPOAHOTO COEAWHEHUsST HEKOTO-
poro aneMeHTa TpedyeTcst Macca Boaibl B 1,625 pasa Oosblnasi, 4eM i PeaKiuu
C TaKoW e HAaBECKOW OMHAPHOTO KHUCIOPOJHOTO COCOMHEHHS DTOTrO JJIEMEHTA.
OmnpenenuTs SIIEMEHT, HallKCAaTh YPAaBHEHUS PEaKIH.

4, [Ipu HarpeBanuu 98 r 6eproneroBoit conmu (KC1O3) gacTh ee pa3noxuiIach
C BBIZITIEHHEM KHCJIOPO/Ia, a YacTh — C 00pa30BaHUEM XJIOpH[A Kallus U MepXJIo-
pata kamusa (KCIO4). Onpenennre cocTaB TBEPAOTO OCTATKA, €CIIH BBIICITHIOCH
19,2 r kucnopoza.

5. Conb 0JHOBaJEHTHOTO MeTamia Maccoil 74,4 r Harpenu B 3aKpBITOM CO-
cyle, Ipy 3TOM HOIYyYmIoch 26,8 M OECHBETHOM >KUAKOCTH C KOHIEHTpaluen
Bemecta 11,2 monb/n. Onpenenure GpopMylly Colu, €Cy U3BECTHO, YTO OHA CO-
JEP>KUT METallI, BoAopo, 25,8% cepsl u 51,61% xucnopoza.

6. [Ipu o6pazoBannm 1 MOIH BOABI M3 MPOCTHIX BEIIESCTB BhIAeIseTcs 284
k/J>k TeroThr; ipu o6pazoBanuu 1 Mok okcuna yrepona(lVv) — 395 xIx. Cropas,
1 momb MeTana BeIAenseT 893 xJxk, a 1 monb anermiiena 1310 k/Ix. Paccuwnraiire,
CKOJIBKO TETUTIOTHI BBIICTUTCS TIpH 00pa3oBaHUU | MOJb aneTuiieHa Py TepMude-
CKOM pPa3JIoKCHUH METaHa, YUUTHIBAs, YTO TEIUIOBOW 3((EeKT peaknuu oOpa3oBa-
HUS TIPOCTHIX BELISCTB PABEH HYIIIO.

7. Tox mocnenoBarenbHO MPOXOIUT Yepe3 PsJl NEKTPOIN3EPOB C BOTHBIMU
pactBopamu: a) CuSOy; 0) NiSO4; B) Fea(SO4)3; T)FeCl,. KakoBbl Macchl MeTaIIIOB,
BBICTMBIIAXCS HA KAaTroJaX, €CIM W3BECTHO, YTO Y aHOJa MOCIEIHEro AJIEKTPO-
nmu3epa Beyienmiock 1,4 1 xmopa (H.y.). (AHOIHBIC U KaTOJHbIE MPOCTPAHCTBA, a
TaK)Ke CaMH AIIEKTPOIM3EPHI pa3ieeHbl nuadparMamu. )

Pewenus.
I. ITo mepBOMy BOmpOCY 3a/1a4l — IPUXOAUTCS 00beMHBIX YacTei O2 Ha 00b-
€MHBIE JIONIN Ta30B (M3 YCIOBUS):

2CO + 02 =2CO0O2 14,0,

2H; + O, =2H»0 1,5,

66



CH4 + 20, =CO, + 2H,0 1,2,
C2Hs + 30, =2CO0O; + 2H,0 0,6.

Bceero 17,3/0,2 = 86,5 uacTteii Bozayxa Ha 100 gacreit raza; 200 M3 rasa cooTBeT-
ctByroT 2 — 86,5 = 173 M3 + 20% (34,6 m3) Bo3myxa; Bcero 207,6 M3 Bo3ayxa.
ITo Bropomy Bompocy 3amaun: 207,6 — 0,2 = 41,52 m3 O, na 200 M3 raza; Toraa
moayuutes 20,76 M3 Oy unu 103,8 M3 Bo3ayxa u coorBercTBeHHO 83,04 M3 azora
Ha 100 M3 noMeHHOrO rasa.
bananc o ypaBHEHUsIM peaKLUn:

CO;, HO Np 0))

12,00 3,00 56,20 20,76

+ + + —
28,00 1,20 83,04 17,30
+ + — —
0,60 0,40 139,24 346
+ _
0,40 4,60
41,00
Bceero: 41,00 + 4,60 + 139,24 + 3,46 = 188,30 00beMHBIX YacTeH rasa.
41,00 139,24
=——-100=21,77% =—>"--100= %
@ (CO2) 188.30 00 ,17%,  @(N2) 188 30 00="173,95%
_ 4,60 _ o _ 3,46 _ o
@ (H0) = 188.30 100 =2,44%, @(02) = 188.30 100=1,84%
2. YpaBHeHuUe peakiuu 00pa3oBaHus 0cajika cylibhara Oapus:
0,233 r

H>SO4 + BaCl, = BaSO4 + 2HCI,
M n30 233 r/mMonb
% 0,001 moib 0,001 moip
tak Kak 0,233 r BaSO4 cocrasnser 0,001 mons BemecTna.
HefiTpanu3zanus cepHON KACIOTH THAPOKCUIOM HATPUS:

H2S0O4 + 2NaOH = NaySO4 + 2H,0

M 40 r/MoIb

B 10 mut ceproit kucimotel — 0,001 Mo HaSOyq,

B 100 M1 cepHO#t KMCITOTBI — X MOJb H2SO4,

x =0,01 moas H2SO4

Taxum obpazom, Ha Hewrpamuzanuo 0,01 moms HoSO4 TpeOyeres cormacHo ypas-
HeHuto peakiuu HedTpamm3aruu 0,02 moias NaOH, uto cocrasuser 40-0,02 = 0,8
(r). Macca pactBopa ruapokcuna Harpus (8%), momreamero Ha HeUTpaIu3aIuio,

paBaa 0,8:100/8 = 10 (1) pactBopa, a 00beM pactBopa coctasimsier 10/1,09 =
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9,17 mn NaOH.

3. D+ 16n/9+1=1,625, tne n=0,5, 1, 2;
0,6255 = 16n — 1,625
[Ipu n = 1 nonmygaem Na (NaH u NayO»).

4. CocraBnsgeM ypaBHEHUS peaklUUd, IPOMCXOAALINX MPU HarpeBaHUM Oep-
TOJICTOBOM COJIH:
2KCl103 = 2KCl1 + 30, (N
4KCl10O3 = KCI1 + 3KCl104 2)

M(KCIO3) = 122,5 r/monb; M(KCI) = 74,5 r/mons;
M(O2) = 32 r/momb; M(KC1O4) = 138,5 r/moib.
Haxomum maccy KC1Os3, pasnoxuBiierocs mo ypasaenuto (1):
2:122,5T1KCI03 — 3:32r 0O
XT — 19,20,
x =49 r KCIOs.
ITpu aTom obpazoBanocs KCl:
274,51 KC1 — 3:32 1 O3,
yTr — 192103,
y=29,8 T KCL
[To ypaBHenuto (2) pasnoxmiochk 98 — 49 = 49 (r) KClO;. Haxonum Maccy 00-
pasoasierocs KCI:
4.122,5r KClI0; — 74,51 KCl,
49 — X1 KC(Cl,
x =745 KCL
Macca o6pa3zoBasierocs KCIO4:
4.122,5 1 KC103 — 3:138,5 r KCIO4,
49 — y r KClO4,
y =41,55 r KClOg4.
Cocrag TBepaoro ocrarka: 29,8 + 7,45 = 37,25 (r) KCl, 41,55 (r) KClOa4.

5. B pactBope conepxanocy 0,0268 + 11,2 = 0,3 Moip conu ¢ MOISIPHOI
Maccoit 74,4/0,3 = 248.
OJII/IH MOJIb COJIM COACPKUT M = 2 MOJIb aTOMOB S u M =8

MoJTb aToMOB Q2.

Ha meramn u Bomopom or BenmuuuHBI 248 mpuxomutcs 56. V3 oqHOBAJICHTHBIX
METaJUIOB, COJH KOTOPHIX YCTOWYHMBEI B BOJHBIX pacTBopax, Moaxoasar Li,
Na, K (apyrue oTmagaroT, MOCKOJIBKY TOIydaromuecs OpyTTo-hOpMyiasl HE
COOTBETCTBYIOT peallbHbIM coennHenusM). Ecim meramn Na, torma comp —
NazS,03-5H,0, THocynshar HaTpusl.

6. H>+ 1/202 = H20 + 284 xJIx;
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C+ 02=C0O7 + 395 xJIx;

CH4 + 202 = CO2 + 2H20 + 893 k/Ix;

CoH, +5/20, =2CO; + H20 + 1310 x/Ix;

2CH4=CyH +3H2 + Q.
JLy1st oIIpe ieIeHUs HEU3BECTHOM TEIIOTHI PEaKIIUMK HaJI0 IIPOBECTH alIre0pandecKoe
CIIOKEHUE TEPMOXUMHUCCKHX YPABHCHUN 00pa30BaHMsI BXOASAIIUX B HEE CIIOKHBIX
BCIIICCTB:

Q=2Q(CH4) — Q(CoH2) —3Q(H2)=2-893 — 1310 — 3284 =—376 /I x.
Peaxiist HAET C MOTYIOMIEHNEM Tera.

7. FeCl, =Fe + Cl; (Ha anone — mobounoe odpazoBanue Fe3t).

1,4 1 xmopa cocrasisitor 0,0625 monb BemectBa. Takum 00pa3oM, Ha KaToze BBI-
nemtock 0,0625 r/mMoib kennesa, Wi 3,5 I

KonuaecTBo anekTpudecta, Mpomieniiee 4epe3 BCe MEKTPOIU3EPHI, OMUHAKOBO.
CornacHo 3akoHy Dapajesi, B 3TOM Ciydae BBIIEIUIOCH OAMHAKOBOE KOJIMYECTBO
SKBHBAJICHTOB BCeX METaIIIOB (1 r-3KBUBAJIIEHT COOTBETCTBYET MOJIIPHON Macce Ha
€IMHUIy CTETICHH OKHCIIEHHS), IPUYEeM B TOCIEIHEM JJIEKTpoNn3epe (C BOAHBIM
pactBopom FeCly) O(Fe) = 56/2 = 28, 1. e. 3,5 r cocraBmsror 0,125 r-oks. Torma

Fex(SO04)3: D(Fe) = 56/3 = 18,67 m(Fe) = 0,125-18,67 = 2,33(r).
NiSO4: D(Ni) = 58,7/2 = 29,35 m(Ni) = 0,125-29,35 = 3, 67(r).
CuSOy4 : D(Cu) = 64/2 = 32 m(Cu) = 0,125-32 = 4(r)
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2.3. PacuyeTbl N0 HECKONbKUM YpaBHEHUSIM XUMUYECKUX
peakuum

2.3.1. NMocnepoBaTenbLHO NpoTeKawLlme peakumm
(cocTaBneHne «CTeXMOMEeTPUUYECKUX CXEMY).

B 3a0auax, npedcmaenennvix 6 nacmosiuem pazoene, mpebyemcs cocCmasums He
00HY, a 0se unu b6onee nponopyuil. O6bIUHO WKOTLHUKU XOPOULO CRPABTISIIOMC C 34~
odauamu, 8 KOMOPsIX Mpebyemcs cocmasums 00HY NPONOPYUIO, OHU UHO20A 0adce
YMeIom npeodpaz06ams OaHHbLE U3 YCI06USL 6 GBI U0, HO YACO MePsIOmcs U
UCHBLIMBLBAION MPYOHOCIU, KO20Ad UCXOOHOE 8eUeCnE0 OMCIMOoum om npooyKma
PeaKyuu Ha HeCKONIbKO YPAGHEeHUL RPOUCXOOSUUX NPOYECCOB.

B credyrowem pazoene 6yoym ciyuau, koeoa napaiieibHo npoucxooum napa (uiu
bonvute) peakyutl, a U36eCMHA CYMMAPHAsL Macca peazupyroweli (obpaszyoweiics)
cmec.

[IepBeIii cyyaid:
Paccmotpum npumep, Korzna yciaoBue 3aaqr chopMyIupoBaHo B 0011eM Buze (Bce
BEIIIECTBA U3BECTHBI).
«W3 Bemectsa E nomyuaiot A, KoTopoe pearupyer ¢ BemecTBoM B ¢ o0pazoBanuem
nponykros C u D. laercst m(E) — macca Bemectsa E. TpeOyetcs onpeaennts m(C)
— Maccy Bemgectsa Cy.
CocTaBuM cXeMbl IPEBPAIICHUH U HATMILIEM ypaBHEHUE PEaKIMi:
eE =kA (1);
aA+bB=cC+dD (2).
ITo ypaBuenwuto (1) cocTaBUM MPONOPLUIO:
n3 eM(E) r BemectBa E o6pazyercs kM(A) r BemectBa A,

m m(E) r BemectBa E oOpazyercs m(A) r BemmecTBa A,
m(A) = m(E)kM(A)
eM(E)

W3 ypaBHeHus (2) uMeeM Npornopuuio:
3 aM(A) r BemectBa A oOpasyercs cM(C) r Bemectna C,
m m(A)r BemectBa A obpazyercs  m(C) r Bemectsa C,

m(C) = m(A)cM(C)
aM(A)
HMenHO Tak KaKIblli BTOPOH HIKOJIBHUK MOJOWICT K PEHICHHUIO MOJOOHBIX 3a]1au
cHavaja OyAeT cYMTaTh IO MEePBOM peaklnu, 3aTeM Mo BTOpol. A ecnu ctaauit 10?7
Hcnons3ys aneMeHTapHy0 MaTeMaTHKY, MO)KHO BCE 3TO YIIPOCTHUTb.
[Toncrapnss 3HaueHue M(A), MOIYYCHHOE W3 MEPBOM MPOIOPIIMH, B BRIPAKCHHE
Ju1st m(C) U3 BTOPOH, IPUXOJUM K BBIPAKEHHIO:
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[m(E) -k-m(A)/e-M(E)]c-M(C) _k ¢ m(E)
m(C) = == 2 M(C)
a-M(A) e a M(E)
Takum o0Opaszom, uckmouns m(A) 1 M(A) U3 CyMMapHOTro ypaBHEHHUsI, Mbl BbIsC-
HWIH, YTO paccYUTHIBaTh M(A) (IPOMEKYTOUHOE COEAWHEHHE) COBEPILEHHO HET
HEOOXOOUMOCTH. DTO M €CTh TO CaMO€ JIOMOJHHUTEIbHOE HEM3BECTHOE, KOTOPOro
cienyer u3berarb. M3 mociaeqHero COOTHOIIEHHS BHIHO, YTO €r0 MOXHO OBLIO
MOJYYHTh, IPUBEAS B COOTBETCTBHE KO3 UIIMEHTE 000X ypaBHEHUH peakiuu
U CIOXUB MX JICBBIE M IMPaBble YacTH, KaK 3TO BCErZAa JENAI0T NpU ypaBHEHHU
OKHCJIMTEIbHO-BOCCTAHOBUTEIIBHBIX PEaKIIIi:

eE — kA
k/a
aA+bB=cC+dD
|+CE_’kA
kA+@-B=kA+k—C-C+ﬁ-D
a a a

OTtMeTuM 11 TOOOPHUKOB (PU3UUECKOIO CMBICIA AAHHOTO CIIOXKEHUS, YTO CyM-
MHUPOBAaHUE ypaBHEHUH sBiseTCs (OPMaIbHOM MaTeMaTHYECKOH olepanuel u He
MoApa3yMeBaeT CyMMUPOBAHUS 000MX YPaBHEHHH XUMUUECKUX PEAKLIUHL.

HcxomrounB A m mapaMeTphsl, 10 KOTOPBIM HE BemeTcs pacueT (B, D), momyanm
ke N

crexuoMeTpuieckyto cxemy eE — ——.(C, U3 KOTOpOH JIETKO TMOJy4aeTcsl Bbl-

paxenne s m(C): a

k-c-m(E)-M(C)

(€)= e-a-M(E)

Mo:xHO MmoKa3arh, YTO 3a/1a4a ¢ LENOYKOM U3 TpeX ypaBHEHUH pelIaeTcst aHaJIoTH4-
HO. PaccMoTpuM npumep:
«Onpenennts m(F), ecniu uMeercs nenovka mpeBparieHni:
eE — kA (1);
aA — cC (2);
nC — fF (3)
U, KpoMe k03 UIHEHTOB a — n, u3BecTHa Macca m(E)».

Pemenue sTo# 3agaun cBoauTes K cienyroniemy. JlomHoxkuM ypasaenue (2) Ha k/a,
yT0oOBI UCKITIOUNTH A, a ypaBHeHHue (3) Ha (k/a)(c/f), momyyaem

eE — kA,
kA — E-C,
a
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andig) -~ .F
a — ., an
Jlanee ckiiaipiBaeM BCe ypaBHEHHUS:
eE + kA + E-C:kA+k—C-C+E-F
a a an
15M0%0
kef
eE=—"F.
an

DTy CTEXHOMETPUYECKYIO CXEMY MOXKHO PacCHpOCTPaHUTh Ha KAKOE€ YTOIHO YUCIIO
craauil nernoyku. B o0mmeM BUie 3TO BBIIVIAIUT TAK:

npousBeeHHe KO3PPUIIMEHTOB B TIPaBBIX YaCTSIX YpaBHEHHH
m (pomyKTa) = X

npou3BeAcHE KOdh(OUIIMESHTOB B JIEBBIX YaCTAX YpaBHEHUN

m(ucxozHoro)-M(npoaykra)

M(ucxonHoro)
OOpaTHOE COOTHOITICHUE UMEET BHII:

npou3BeeHre K03()(OUIIMEHTOB B JICBBIX YaCTAX YPaBHEHUH
m (MCXOITHOTO) =

npousBeneHne k03O (HUIMEHTOB B PaBbIX YaCTAX ypaBHEHUH

m(npoykTa)-M(MCX0HOr0)

M(nponykra)
PacueT B MOJISIX IPUBOMTUT K aHAJIOTHYHOMY Pe3yJbTary:

ITo ypaBuenwuto (1):
u3 e Mojib E ob6pasyercs k monp A
m(E)
u3 m Mmons E oOpaszyercs x Moib A
 _km(E)
eM(E)
[lo ypaBuenwuto (2):
13 a MoJb A oOpasyercst ¢ Mmoab C
13 X Mok A oOpasyercs y moib C.
_cx _ ck-m(E)

MOJIb.

ck-m(E
mous C, uim A r C.
a ae-M(E) ae
Kak u B mpeapiayiieM ciaydae, B pe3ylbTUpYOIIel (opMyie y4acTBYIOT TOJIBKO

K02(GUIMEHTHI TIPU BEIECTBAX, KOTOPBIE COCTABISIOT CaMy IIEMOYKY, H OTCYTBY-
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IOT IPOMEKYTOUHBIC paCUCTEI.

Ilpumep 1. Onpenenute Maccy OSpPTOJIETOBOM COMH, KOTOPYIO HYXKHO Pa3iiOKHUTh
JUTSL BBIJICTICHUS KACIOPO/Ia, He00X0uMoro Jiis monyueHus 10,2 r okcuaa ainroMu-
HUA U3 YUCTOTO MEeTajuia.

Pewenue. YpaBHEHUS pEaKIU:

2KCI0; '€ 2KCl + 30,
30, +4A1=2A1,03
HO BBIBCICHHBIM COOTHOILICHUSIM CTeXHOMeTpI/I“IeCKaH CcXeMa UMECT BU:
2KClO3 — 2A1,03, mm KClO3 — AlLO3;
m(ALOM(KCIOs)  10,2-122,5

m(KC103)=
M(ALO:) 102

=12,25 ().

Ilpumep 2. PaccuuTaiite, CKOIBKO TPaMMOB H-TeNTaHa MOTpeOyeTcst sl MoITyye-
HUS M3 HETO TOJIyoJia B pe3yjbTare NUKIN3AUH U JCTHIAPUPOBAHMSA, TaK YTOOBI
BBIJICJIMBIICTOCS TIPH 3TOM BOJAOPOAa OBUIO JOCTaTOYHO LI THApupoBaHus 42 T
rekceHa-1. CKOJIBKO TOJyoja MpH 3TOM Ionydaercs? CunuTaTh, 4YTO BCE peaklUu
UAYT C KOJIMYECTBEHHBIM BBIXOZOM.

Pewenue. IlpoTexaror peakuuu:

I'ekcena-1— 42/84 = 0,5 mons. CnepoBarensHo, Ho motpebyercsa 0,5 mons. Ilpu
atom obpasyercs 0,5/4 = 0,125 mons Tomyona (0,125-92 = 11,5 r), a nns ero no-
nydyenns TpeOyercs 0,125 mons H-rentana (0,125-100 = 12,5 r).

Ilpumep 3. llpu moHOM pazinokeHUH 98 T OEPTOIETOBOM CONM MPHU OMPEICIICH-
HOH Temmeparype BeIenmwioch 19,2 T kucnopoga. OnpeaennuTe cCoCTaB TBEPIOTO
OCTarka.

Pewenue. CocraBnseM ypaBHEHHS peakiMii, MPOMCXOMAIINX TPH HArpeBaHUH
0epToJIeTOBOH CcoJu:

2KClO; = 2KCI+30, (D
4KC103 = KCIH3KClO4. (2)

M(KCIO3) = 122,5 r/monb; M(KCI) = 74,5 t/mM0i15;
M(0O3z) =32 r/mois; M(KCIO4) = 138,5 r/MO5.
Haxomum maccy KClO3, pasnoxusmierocs mo ypaBHeHuto (1):
2.122,51 KCIO3 —3:321 02,
x1T KCIO3 — 19,21 O3,
x =49 r KCI10s.
[Ipu sToM o6pazoBanock KCI:
2:74,51r KCl —3-321 O3,

yrKCl— 19,21 Oy,
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y=29,8 r KCL
[To ypaBuenuto (2) paznoxuioch 98 — 49 =49 r KCIO:s.
Haxonum maccy o6paszosasiierocst KCl:
4.122,5 r KCIO; — 74,5 r KCl,
49 r KCl103 — xr KCl,
x =17,451 KCl.
Macca o6pa3zoragierocs KCIO4:
4.122,5 r KCIO3 — 3-138,5 r KCIO4,
49 r KCl103 — y r KClO4,
y =41,55 r KClOs4.
Bcero B ocrarke: 29,8 + 7,45 =137,25r KCl u 41,55 r KCIOa4.

3agaun:

1. Oxcun Hatpust Maccoi 6.2 r pactBopui B 100 Myt Boxs! (pactBop /). 3arem
K pacTBopy / MPHUIMBAIN COJISHYIO KHUCIIOTY ¢ MaccoBoit goner 10 % mo Tex mop,
TTOKa Peakiys Cpenbl He cTajia HeHTpanbHOU (TIomydeH pactBop 2). Ompemenute
MaccOBBIE JIONH BENIECTB B PacTBOpax / ¥ 2 ¥ Maccy pacTBopa COJITHOW KUCIIOTHI,
MoIeAIIe Ha HERTpaTU3aIuIo.

2. CepHHuCTHIN ra3, momyduBLIMiica npu cxuranuu 179,2 1 cepoBonopona
(n.y.), mpomyiex uepes 2 1 25 %-ro pactBopa ruapokcuaa vatpus (p=1,28 r/cm3).
KakoB coctaB 00pasylolieics: Coi 1 KakoBa €€ MaccoBasi 10J1sl B PacTBOPE B IPO-
LeHTax?

3. Kononna cunresa ammuaka gaet 1500 T mpoaykra B cyTkH. CKOJIBKO a30T-
HOM KUCIOTHI 50%-HO¥ KOHIICHTPAIIUA MOXXHO TEOPETUUCCKH TOTYIUTh U3 ITOTO
KOJIM4ecTBa aMMHaKa ?

4, B pesynprare npokanuBaHus 2 MOJIb THAPOKCH/IA TPEXBAJIIEHTHOTO METaslIa
BBIIETIMIIOCH a T OKcuja. HarpeBanuem a r ruipoKcHIa MOTyYrIH b T 0CTaTKa; mo-
CcJie IpoKaNnuBaHus b T THAPOKCHIA Macca OcTaTka coctaBmia 82,76 . Onpenenure
(hopMyITy THAPOKCHIA.

5. s BoccTanoBieHus 3,2 T okcuia Metaiia tTpedyercs 1,344 n Bogopona.
[Tpu pacTBOpeHHH MOIYYSHHOTO MeTaljia B U30BITKE COSTHOM KUCIOTHI BBIIEISET-
cs 0,896 1 Bogopoaa. Onpenenure, kakoil 3To metaul. Hanmummmre ypaBHeHHs Bcex
YIOMSHYTHIX peakiuid. (OObeMbl ra30B U3MEPEHBI MPH H.Y.).

6. JL1st Moy YeHusT YKCYCHOM KHUCIOTHI B KaU€CTBE HCXOMHOTO BEIIECTBA OBLIT
WCTIOJIH30BaH TEXHUUECKUN KapOuI Kanblus, cogepxamuii 4% mnpumeceii. Kakoe
KOJM4ecTBO KapOuaa ObLIO M3pacXoloBaHO, €CIM W3BECTHO, YTO HAa HEWTpasn3a-
U0 TTOJTYICHHON YKCYCHOM KHCIIOTHI TOTpeOoBaiock 240 T pacTBOpa THAPOKCHIA
17<2a‘n1/1;{, coxepsxaero 5,5 moins KOH B 1 11 (tutotrocts 1,20 r/cm3)? Cumrars, 4ro



yKCycHas Kuciora odpasyercs ¢ Bbrxogom 100%.

7. I'muniepun 0OpabaThiBai KOHIIEHTPHUPOBAHHON a30THOW KHUCJIOTON B MPH-
CYTCTBHMHU BOAZOOTHHMMAloIEro Bemectsa. 100 r moaydeHHOro BelecTBa B30pBaly,
a IPOOYKT peakuuu coOpajd M MPOIyCTHIIM MOCIEIOBAaTEIbHO YEpe3 PacTBOPHI
LIEJI04M, KOHLIEHTPUPOBAHHON CEPHOI KHMCIOTHI U HaJl HarpeToil MeaHOW criupa-
npto. OcraBmmiics ra3 coOpainy B MEpHBIN IIMIUHAP Hal Bojon. Kakoit ato ra3?
KakoBa ero macca u o6wvem (H.y.)? [IpuBeanTte HeoOXoauMble ypaBHEHUS PEaKLUH.

8. [apel mponMIOBOrO CUpTa MPONMYCTHIM HaJ OKCHAOM IIOMUHHS TPU
300°C. Ha momy4eHHbIi MPOLYKT MOACHCTBOBAIM GPOMHUIOM BOIOPO/IA, 3aTEM Ha
o0pazoBaBIeecs BEIIECTBO — METAUITMYECKHMM HarpueM. Hamummre ypaBHEHUs
MPOUCXOAIINX pEaKUUid M paccUUTaiTe, M3 KAKOro KOJWYeCTBA MPOMHIIOBOTO
CIHUpTa MONYy4UTCs 43 T KOHEUHOTO MPOAYKTA.

9. Uepes 3KBUMOISIPHYIO CMECh a30Ta M KHCJIOPOoJa JUTUTELHOE BPEeMsT TIPO-
MyCKaJH SJICKTPUYCCKUHN paspsjl. 3aTeM CMeCh MEJJICHHO MPUBEIM K KOMHATHOW
TEMIIepaType ¥ MENKHMH YacTSIMHU CMEIIATH C HEOONBIIMM H30BITKOM TEILIOTO
pactBopa NaHCOs3. B 00pa3oBaBIeMcs oCiie peakiiiid pacTBOPE MPaKTHIECKH
He OBUTO HUTPAT-HOHOB, & 00BEM OTACIMBIIEIOCS Ta3a COCTABIAT 5/8 mepBoHa-
gaapbHOTO (00BEMBI U3MEPEHBI B OTHUX M TeX ke yciIoBHsX). Omnpenennre, Kakas
4acTh a30Ta Mpopearuposala.

Pemienus:

1. Okcup HaTpus pearupyer ¢ BOJOM:
Na;O + H,0 = 2NaOH

IIpu HelTpanmu3anuy rupoOKCUa HATPUS COJSTHOM KUCIOTOW UIET pEeaKIus:
NaOH + HCl = NaCl + H.O

CrexuomMeTpryeckas cxema:
Na2O — 2NaOH — 2NaCl.

U3 6,2/62 = 0,1 monb okcuaa Hatpus obOpasyercs 0,2 monb, wim 0,2.40 = 8,0 T
menoun. Macca pacrBopa / pasHa 100-1 + 6,2 = 106,2 (1), u, clieaoBaTenbHO,
Maccosas gonst NaOH B HeM paBHa:

8,0
o (NaOH) = 106.2.100 7.53 %

Ha neiirpanuzanuro norpedyercs 0,2 Monb, uiu 0,2+36.5 = 7,3 (T) KUCIIOTHI, KOTO-
pas comgepxkurcs B (100/10)-7.3 = 73 (T) ee pacTBOpA.
Macca pactBopa 2 paBHa 106,2 + 73 = 179,2 r. B mHem pactBopeno 0,2 mMomb, wiu

11,7

0,2-58.5=11,7 (r) moBapeHHO COJIN C MAaCCOBOH J10JIeH 5 100 = 6.53705A).
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2. YpaBHEHUS peaKIIuii:
2H,S + 30, =2S0; + 2H>0;
SO, + 2NaOH = Na,S03 + H»O (mpu nocrarounom koimuectse NaOH) (1)

SO, + NaOH = NaHSO; )
N3 179,2 1 H,S momy4daercs 179,2 1 SO», T. €. 17,2 = 8 momp; pactBop NaOH
200-1,28-2 ’
COMEPHKUT % — 640  NaOH, 7. e. 640/40 = 16 mob.

CrnenoBarenbHO, mpoTekaeT peakuus (1), u obpazyercs conb NaxSO3 B KoIudecTBe
8 monnp; ee macca — 126.8 = 1008 (r). Macca pacTBopa paBHa CyMM€ MaccChl pac-
TBOpA IIESJIOYU U MACCHI JIOOABICHHOTO CEpHUCTOrO rasa: 2560 + 864 = 3072 (r).
Maccosas gosns conu pasHa (1008/3072)-100 = 32,8 (%).

3. Harmmiem o01iyro cxemy npeBpalieHusi aMMHaKa B a30THYIO KHCIIOTY:
O3, KaT (073 02, H0
NH; — NO — NO; —  HNO3
W3 cxembl BuaHO, uTO 0gHA Monekyna NH3 maer ogry monexymy HNOs. [Toatomy
HaMm fnaxe 0e3 3ammcu ypaBHEHHH MOXHO cpasdy ompenenuth maccy 100 %-Hoit
A30THOW KHMCIIOTBHI:

1500 T XT
NH3 - HNO3
17T 63T
1500-63
X :T = 5553 (1);

50 %-naott HNO3 MOXXHO TOIy4duTh BABOe Oomnbiie: 11106 T.

4. 3anunieM ypaBHEHHE PEaKLUH Pa3IOKEH s THAPOKCHIA METaILIA:
2Me(OH)3 = Me»03 + 3H,0.

O603HaunM gepe3 x T Maccy 2 morns Me(OH)3; Torma 1 mons MepO3 Oymet (X —
54)r.
U3 x r Me(OH)3 obpasyercs (x — 54) r MexOs;
u3 (x —54)r Me(OH); —— (x—54)/x r Me0s3;
u3 (x — 54)2/x r Me(OH)3; — (x — 54)3/x2 r MeOs3;
(x—54)3/x2=82,761; x =206 1.

M(Me(OH)3) = 206/2 = 103; A(Me) = 52; MeTamI — XpoM.
5. OO01mue cXeMbl peakiuil:
MOy + yHz; =xM +yH;O;

26 M  +nHCl =n/2H; + MCl,.



[o ycnoButo, y # n/2, T. €. CTENICHH OKHUCIICHUS B OKCHJIE U XJIOPUE Pa3HBIE.
CoorHolieHre 00beMOB Bogopoza paBuo 1,344/0,896 = 3/2. Otcioma, MeTaill B
OKCHJIe UMEET BAJICHTHOCTD 3, & TIPY PACTBOPEHUH B KHCJIOTE OTAAET 2 BIEKTPOHA
(cooTHOIIEHNE BAJIGHTHOCTEH 6/4 MaJIOBEPOSITHO).

YpaBHEHUE peakLuu:

M,03 + 3H, = 2M + 3H,O0.

bruto 1,344/22.4 = 0,06 moms Bomopoxna, BoccranoBuBiiero 0,02 mMoib okcuaa
MoIsipHO# Macchl 3,2/0,02 = 160 r/Mob.

Pemaem ypaBuenue: 2A(M) + 3+16 = 160, orkyna A(M) = 56.

HckoMBbIil METaJLI — JKENe30:

Fe + 2HCI1 = FeCl, + Ho |

6. YpaBHEHHUS pEeAKIMN:
CaC; + 2H,O = Ca(OH)2 + C2H2

H,0, Hg?*

CHz CH;CHO

[O]
CH3CHO — CH3;COOH
CH3COOH + KOH = CH3COOK + H,0
O0mwem pactBopa 240/1,2 = 200 mut.

11 — 5.5 Momb,
0,2 1 — X MOJIb,
x = 1,1 moms KOH.

1,1 moms KOH netiTpamm3yer 1,1 MOIb YKCYCHOM KHUCITOTHI.
CyMmapHast cxema NOJTy9eHUsI KUCIIOTHI:

H20, [O]

CaC; CH;COOH

N3 1 monp CaC; nonyuaercs 1 moias CH3;COOH.

1,1 monp kucnotsl noiayyaercs u3 1,1 mone CaCs, uto cocrapnser 64-1,1 =704 r
YUCTOTO KapOuaa KabITusl.

Macca u3pacxof0BaHHOTO TEXHHUECKOTO KapOuaa KabIlHsl paBHa:

70,4 T — 96%,
xr — 100 %,

70,4-100
x=——=7333(r)
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7. |CHz—OH |CH2—0N02
CH-OH + 3HNO3; —. CH—-ONO; + 3H»O

CH,—OH CH>—ONO>
CH>-ONO,
4 Cle—ONOZ — 12C0O» + 10H>O + 6N» + 0Oy
CH,-ONO; pactsopow . Kom, cepHol Mo npone.
ICJI0YHn KHUCJIIOTON JIOKOHU

B MepHBIH nunuHApP cOOMPAIOT OCTABILINICS a30T.
W3 4 monp HUTpOIIHLIEpUHA 00pa3yeTcst 6 MOJb a30Ta;

227+4r — 6:28 1, mm 6-22,4 1 N>
100 r — XT, unn y 1 No,
x=18,51 Ny, y=1481N,.
8. YpaBHEHUS peaKIIuii:

AlLO3 2HBr
2 CH3CH,CH,OH —— 2 CH3CH=CH; ——

__. 2 CH;CHCH; N2_ CH;CH-CHCH;
I ||

Br H;C CH;

U3 2 mome C3H70H o6pasyercs 1 momb CsHi4:

2.60r— 86T,

Xxr —43T,

x=60r
9. [lepBoHauanbHO a30T OKUCISAETCS A0 COCTOSHUA 12, IPU HATMYUH KHCIIO-
poJia B OXJIAKIACHHOM cMecH 00pa3yIoTCsl COSAMHEHUS a30Ta +4.

Nz + 02 =2NO (1)

[Tycts 6511 1 MOMB a30Ta, a MpopearnpoBajo X MoJb, rae X < 1.
Ocranocsk o (1 — x) N2 u Oy, momyuniocs 2x NO.

2NO + O, =2NO; 2)
NO; + NO + 2NaHCO3; = 2NaNO; + 2CO; + H,O 3)

[MockonbKy B KOHEYHOM pacTBOpE HE OBLIO HUTPAT-HOHOB, 9TO 3HAYUT, YTO HE
0bu10 1 U30bITKa O v NO2 B peakiuu (3).

3T0 XKe 03HAYAET, YTO B peakiu (2) u3pacxoma0oBajicsi BECh OCTATOK KHCIOPOa, T.€.
ypaBHeHue (2) MoxkHO cuutaTh 1o Oo, a ypaBaeHue (3) — mo NO».

Cunraem. Peakius (2): Bouwto B peakmmio (1 —x) Oz u 2(1 — x) NO, nomyuyminocs
%gl —X) NOy, octanoch 2x — 2(1 —x) NO.



Peakmus (3): Bommo B peaknuto 2(1 — x) NOy, u 2(1 — x) NO, momyyminoch
2.2(1 —x) CO, ocranock 2(1 — x) NO.
Pesynsrupytomias cmech coctout u3 ocrarka Np, octatka NO nocnie peakuuit (2)
+ (3) u obpazosaBmerocst CO»:

1-x)+[2x-2(1-x)—2(1 —=x)] +4(1 —x)=5/8.2

] —-x+2x-2+2x—-2+2x+4-4x=1,25

x = 0,25 (25 monbHBIX %).

2.3.2. Pac4yeTbl N0 ypaBHEHUAM OAHOBPEMEHHO NMpPOoTeKarLmnXx
peakuun.

B mpaktuueckoit xumudeckoid paboTe JOCTaTOYHO PEAKO PacCUeThl MPHUXOIAUTCS
BECTH TOJBKO IO OJHOW KOHKPETHOW XUMHYECKOW pEeaklud U IO OJHOMY HC-
XOITHOMY BEIIECTBY, Macca KOTOPOTO M3BECTHA. 3HAYMTENLHO Yallle B peaabHOU
1a00paTOPHOH MPAKTHKE B PEAKIIUN YIaCTBYET CMECh MCXOIHBIX BEIIECTB, KAKI0e
13 KOTOPBIX BCTYIAeT B CBOI0 XMMHYECKYIO peakiuio. Bo3Hukaer 3amada — Ha
OCHOBE CYMMAapHO#1 MacChl 00pa3yIoMIUXCs MPOAYKTOB OMPEIEIUTh MacCcy OJHOTO
13 KOMITOHEHTOB cMecH. [loaTomy cremyrommii pas3zien MOCBSINEH pacuyeTaM Ha
OCHOBE XMMHYECKHUX MPOIECCOB, BKIIFOYAIOIINX B C€0s HECKOIBKO MapaliebHBIX
(OMHOBPEMEHHO MPOTEKAIONINX ) XUMUUECKUX PEaKIIi.
[Tonmasnsiromiee OONBIIMHCTBO 33/1a4, KOTOPBIE MPUHATO HA3bIBATh «3aJadaMH Ha
CMECH», BKITIOYAIOT J[BE TapajliebHble PEeaKIuy ABYX MCXOMHBIX BEIIECTB (TOY-
Hee, CMECH U3 JIBYX BEUIECTB), HIYIIUX C 00pa30BaHUEM JBYX MPOIYKTOB PEAKIIHH.
[IpencraBum 3T 1Be XUMHYECKHE PEAKIUU B BUJIE CIEIYIOMUX OOIINX CXEM:
aA+bB—cC+dD @)
eE+fF —gG+hH (2),
rne A, B, C, D, E, F, G, H — popMyIbl XUMHYECKHUX BEIIECTB,
a, b, c,d, e, f, g, h — coorBercTByIOImME CTEXHOMETpHUYECKUE KOA(PDUITNESHTHI B
ypaBHeHusx (1) u (2).
W3 ycnoBus 3amaun m3BecTHBI Macca MCcxXonHoi cMecu BemiecTB A u E (00o03Ha-
YUM ee mj) U Macca NpoaykroB peaknuu BemectB C u G (0003HaYMM ee my).
Tpebyercst onpeaenTuTh Maccy OJHOTO U3 KOMIIOHEHTOB MCXOIHOW CMECH (HaIpH-
Mep, BelecTra A).
Pemars 3a7a4y, Kak 0OBIYHO, MOJKHO U B TPaMMaXx, H B MOJISIX.
Pazbepem obimee pemeHue 3aqa4dm, KOraa Macca BeIpakeHa B rpaMMax. 3aruiineM
MOJIEKYJISIPHBIE MacChl BCEX HEOOXOMUMBIX ISl PElIeHUs 3aJadd BEeIIeCTB Kak
M(A), M(E), M(C), u M(G). lanee BeIpa3uM OJHY W3 MacC CMeceH, Harpumep
mp, Yepe3 m; U Maccy MCKOMOTO KOMIOHeHTa m(A), T.e. COCTaBUM YypaBHEHHE
mp = f(m1, m(A)).
[omyunm 3nauenne m(C) gepe3 m(A) cormacHo ypaBHeHHIO (1) U3 mporopuuu
m(A) — m(C)
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aM(A) — ¢ M(C);

m(C) = cM(C)m(A)
aM(A)
aHAJIOTMYHO M3 ypaBHeHus (2) noimydumM Beipaxkenue s m(G):
m(G) = M , IprgeM 110 ycaoBusaM 3agadi m(E) = mi—m(A).

eM(E)
Takum 006pa3zoM, mz MOKHO BBIPAa3UTh uepe3 mi 1 m(A):

m(C) + m(G) =mp, wim

MOMA) o MGE)

mO= = Ma) * eM(E)

[Tomyuum ypaBuenue (3) ¢ OqHIM HEU3BECTHRIM M(A):
bM(B)cM(C)m(A)+aM(A)dM(D)[mim(A)] = aM(A)bM(B)my;
bM(B)cM(C)m(A)+aM(A)dM(D)miaM(A)dM(D)m(A) = aM(A)bM(B)my;

aM(A)[bM(B)m: —dM(D)mi]
bM(B)eM(C) —aM(A)dM(D) ’

Brruncnenus ynpouarTes, Korjia KOJHYeCTBEHHbIE JaHHbIE BBIPAKEHBI B MOJISIX;
paccMOTpHUM pelIeHue TakoW 3ajadu Takxke B oomem Buje. CyTh pelieHus CBO-
JATCS K TOMY, 4TO, 000O3HAYMB KOJTMUECTBA BemiecTB A  E uepe3 «x» U «y» MoIb
COOTBETCTBEHHO, HEOOXOIMMO COCTABHTS JIBA YPABHEHHUS C JIByMSI HEU3BECTHBIMH,
BBIpa3uB m; = f(X, y) u3 ycioBus, a mpy = f(X, y) 1Mo ypaBHCHUAM pEaKITHA.

B mepBoM ypaBHEHUHN OTpa)kacTcsl yCIOBHUE 3a1adu: Macca A = xXM(A),

macca E = yM(E), ux cymMmma — mjy, T. €.

XM(A) = yM(E) +m )

Orcioma M(A) =

4)

Bo BTOpOoM ypaBHEeHHH HEOOXOIMMO BBIPa3HUTh KoimndecTBa C M COOTBETCTBEHHO
«X» U «y» 110 ypaBHeHuto (1):

3 a Motb A obpasyercs ¢ moib C,
13 X MOJTb A oOpa3syercs cx/a mois C,

ITo ypaBuenwuto (2):

n3 e Mmonb E obpaszyercsa g mons G,
n3 y moib E oOpasyercs gy/e monb G.

Taxum 06pa3om, 13 BEIBEIEHHBIX COOTHOIIIEHUH MMeeM, 4To BeriecTBa C moTydeHo
cx/a monb, umu cxM(C)/a 1, a BemectBa G momydeHo gy/e Moib, wiu gyM(G)/e 1.
B cymme nonyuum mo:
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exM(C) | gyM(G) _ m, (6)
a &

BriBenennsie ypaBHeHHS (5) 1 (6) IPEACTABIAIOT CO00# CHCTEMY, KOTOpas OOBITHO
pernaeTcs 3HAYUTENIBHO OBICTpee, YeM paHee BBIBEJACHHOE ypaBHeHUE (3), U Jaf0T
pe3ynbTar, anajaorudHeii (4). Ciemyer OTMETHTD, 9TO B JIIOOOM CiIydae perieHue
3a]a4M B MOJISIX MPEIIIOYTUTEIbHEE PEIIeHus 3a1auu B rpamMmax. Kpome Toro, Ha
MpaKkTHUKEe Yallle BCETO BCTpEUaroTCs 3amadn, korma BemecTBa C 1 G (cM. ypaBHe-
Hus (1) u (2)) npencTaBiasaioT co00i OMHO U TO XKe BEIIeCTBO (HampuMep, ra3 Indo
0CazoK).

PaccMoTpuM mpuMepbl KOHKPETHBIX XUMHYECKHX 3a/1a4 M UX PEIICHUs B TpaMMax
1 MOJISIX.

Ilpumep 1. Amanbramy HaTpUs U AIIOMUHMS Maccoi 5,48 r 00paboTaiv U30BITKOM
cosstHOM KucioTsl. [pu atom Beigenunocs 1,12 1 Bogopona (H.y.). HepactBopennoe
BEIIECTBO OTICIMIN OT pacTBOpa W B3Becwiu. Ero macca cocraBwia 4,02 T.
OnpenenuTs MacCOBBIN COCTAaB aMaJIbraMbl (B MPOLIEHTaX ).

a. Pewenue (B rpammax).
2Na + 2HCI = 2NaCl + Ha @)

2A1+ 6HCI =2AICI; +3H2 b (2)
Octarok ptyTsh (4,02 T).
Macca HaTpust 1 amoMUHAS cocTaBisieT 5,48 — 4,02 = 1,46 (7).
[Iycte amanbrama comepkuT x T Hatpus u (1,46 — X) T aTrOMUHAS.

b

Torna B peakuuu (1) BergensieTcs:
3-224
2-27
Bcero 1,12 1 Ha. 3anmmem obiiee ypaBHEHHE:
22,4 3.22,4
X+
46 2-27

-x 1 Hp, a B peaknuu (2)

(1,46 —x) 1 Hz

(1,46 - x)=1,12;

nin

X 31,46 x)=0,05:
46 54

orcionma X = 0,92 (1) Na, 1,46 —x = 0,54 (1) Al.

2-1 .
COCTaB aMaJIblaMBbl: u = 16,8% Na; m
Heg. 5, 5,48

0. Pewenue (B MOJISIX).

= 9,85%Al; octanpHOE

[Tyctb 6b110 X MONB Na, y Monb Al, mim 23 x r Na, 27y r Al. YuuTsiBas, 4to cyMm-



MapHasg Macca HaTpus U amoMuHus pasHa 1,46 r (5,48 r amansramel — 4,02 T Hg),
3anuineM obiee ypaBHCHUE:
23x + 27y =1,46 (7).
ITo ypaBuenwuto (1)
2 MOIIb HaTpus JaioT 1 MOk BOAOpPO/a,
X MOJIb JaroT X/2 Moiab Ho, mimu 11,2x 1 Ha.
ITo ypaBuenwuto (2)
2 moib Al garor 3 mons Ho,
y mMois Al — 1,5 mons Ho wim 33,6y 11 Ho.
CyMMapHO BOZOPOAA BhIACTHIOCH 1,12 J1, TakuM 00pa3oM,

11,2x + 33,6y = 1,12 (7).
Tenepr nMeeM cucTeMy ABYX YPaBHEHHH C IBYMsI HEU3BECTHBIMHU:

23x + 27y=146 23x + 27y =1,46
11,2x + 33,6y =1,12 HITH x+3y =0,1,

orciona X = 0,04 mons, wim 0,92 r Na; y = 0,02 momnb, wnmm 0,54 1 Al;
Jajee KaK B PEIICHUH (a) HaXOIMM MAaCCOBEIN COCTaB aMaJIbraMEl.

Hpujnep 2. CMmech OWHKa U 6C3BO,Z[HOFO HUTpAaTa HUHKA MPOKAJINJIW Ha BO3AYXC,
€C Macca IMpu 3TOM HC€ U3MCHHUIIACH. OHpe,Z[GJ'II/ITC MacCCOBBIC O0JIM KOMIIOHCHTOB
CMECH.

Pewenue. I1py npoxaluBaHUU POUCXOSAT PEAKLHH:

tO
27n + O = 27Zn0;
27n(NO3): £27n0 + 4NOst + 04}
M(Zn) = 65; M(ZnO) = 81; M(Zn(NO3)>) = 189.

[lycth Macca IIMHKAa B CMECH — mj, @ Macca HUTpara IuHKa — my. [Ipu okucie-
HUM Zn obpasyerca (81/65)m; r ZnO. [lpu pas3noxeHuH HHUTpaTa MONydaeTcs
(81/189)my r ZnO. Ilo ycrnoButo 3amaun Macca CMECH IOCIE MPOKAIMBAHUS HE
M3MEHSETCS, CICIOBATEIBHO:
1,24m; + 0,43my = mj + mp, oTKyAa mj = 2,37my.
Takum 00pazom, MaccoBasi J0JI HUTpaTa [IMHKA B CMECH paBHA!
my

———— =0,296, unu 29.6%. MaccoBas momns nuunaka — 70,4%.
m,+2,37m,

Ilpumep 3. 11,32 T cMecH miepMaHTaHaTa Kajdws W Mejla PacCTBOPHIIM B M30BITKE
COJITHOW KHCJIOTBI, TIPH 3TOM BBIAETHIIOCH 3,36 J1 Ta3000pa3HBIX BEIICCTB.
OmnpeznenuTte MaccoBBIE JOIM KOMIOHEHTOB HCXOMHON cMecH. Hammmre ypaBHe-
HUS XUMUYEeCKHX peakiuii. (O0beM ra3000pa3HbIX BEMIECTB MPUBEACH K H.V.).
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Pewienue.
YpaBHEHUSI XUMUYECKUX PEaKIIUil:

2KMnO4+ 16HC1 = 2MnCl» + 2KCl1 + 5CL! + 8H,0,
CaCOs+ 2HCI = CaCl> + H,0 + CO4f;

M(KMnOgs) = 158; M(CaCOs3) = 100.
[Ipumem xommuectBo KMnOy4 3a x Moib, a CaCO3 — 3a y monb. Torma macca wc-
xomHoU cMecu: 158x + 100y = 11,32 (7).
O0beM BeIZIEUBIIIETOCS XJI0pa: 5/2+22,4x (7).
O6bem BeigenuBIierocs CO, — 22,4y (7).
Cymma: 5/2-22,4x + 22,4y = 3,36.
[Tonyuum cucteMy ypaBHEHHH ¢ JBYMS HEU3BECTHBIMMU:

{ 158x +100y = 11,32;
5/2.22,4x + 22,4y = 3,36;

{ 158x —250x + 15 =11,32,
2,5x +y=0,15,
Otkyna x = 0,04; y=0,05.

Macca KMnOy4 paBaa 158.0,04 = 6,32 (r); macca CaCO3 pana 100-0,05 = 5,0 (1)
(cymma, o ycmoswuro, 11,32 r).

®(KMnO4) = 6,32/11,32-100 = 55,83%;

®(CaC03) =5,0/11,32-100 = 44,16%.

Ilpumep 4. Bonusiit pactBop 3,88 I cMecH MypaBbUHOTO U YKCYCHOTO allbJleTH-
J0B 00paboTany M30BITKOM aMMHAa4HOTO PacTBOpa okcuja cepedpa. BrimaBmmii
IIPH 3TOM OCAJI0K OT(GHILTPOBAIH, TPOMBLIN BOJIOHM U MOIHOCTHIO PACTBOPUIIU B
KOHIICHTPUPOBAHHOM a30THOMU Kuciote. [Ipu 3Tom Beigenmiocs 9,856 1 raza (1.y.).
OrnpenenuTs IPOIEHTHBIM COCTAB UCXOMHON CMECH.

Pewenue:
Ag+2HNO3 = AgNO; + NOt + H2O

I'aza BeLmenmmiiocs 9,856/22,4 = 0,44 monb. 3HauuT, cepebpa Obuto Takxke 0,44
moub. [lycts B ucxomanoii cmecu x (r) HoC=0 u (3,88—x) (r) CH3CHO,

win x/30 (monw) H,C=0 u (3,88—x)/44 (monn) CH3CHO.

Peaknuu okuciieHus 3TUX albJETUI0B OTIINYAKOTCS IPYT OT APYTa; IPOMEKYTOUHO
obpasyromasics W3 MypaBbHHOTO ajbJerHaa MypaBbHHAs KHUCIOTa OKHCISIETCS
nanbine — 1o CO2, kotopsiii ¢ NH3 00pa3syer colib; a OKHCICHHE YKCYCHOTO albjIe-
TUJIa OCTAHABIMBACTCS HA KUCIIOTE:

HoC=0 + 4[Ag(NH3)2]OH = 4Ag| + (NH4)2COs3 + 6NH; + 2H,0;

CH3;CH=0 + 2[Ag(NH3),]JOH = 2Ag| + CH3;COONH4 + 3NH3! + 2H,0.
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PaccunTaem xonmaecTBO cepebpa mo KakI0i 13 peakiuii ¥ mpoCyMMUPYEM:
X . 3,88—x _ 0,44
30-2 44 2
x = 3,00 r Ho,C=0, Torma CH3CH=0: (3,88 —3)=0,88 1.

Takum 00pa3oM, KOJTUUECTBO MYPAaBBHHOTO U YKCYCHOTO alibjeruaa B cmecu — 0,1
u 0,02 MOJIb COOTBETCTBEHHO, UTO cocTaBiseT 77,3 u 22,7 % no macce, win 83,3 u
16,7 MonbHBIX %, COOTBETCTBEHHO.

Ilpumep 5. Cmech metana ¢ kucinopoaoM oobemoM 1,00 1 momoxokeHa IeKTHYe-
CKHUM pa3psiaoM. B pesynbrare peakiyu Cropanusi BBLACIUIOCH 8,22 K/ TEMIO0THI.
[IpoaykThl B3aMOAECHCTBUS NPOMYILIEHBI Yepe3 pacTBOP 1ienoud, npu 3tToM 0,40 1
rasa 0CTaJoCh HEMOIIOLIEHHBIM (00bEMBI T'a30B U3MEPEHBI IPH H. Y.). Berauciure
00bEeMHBIC JOIM METaHa W KHUCIOPOAa B MCXOTHOW CMECH, €CJIM M3BECTHO, UTO
TeIoTel 00pa3oBaHMs METaHa, MapoB Boabl, okcuia yniepona(lV) m oxcuaa
yrepona(ll) paBubl coorBeTcTBeHHO 75, 242, 394 1 110 xx/™Mons. Kakue mo-
MOJHUTENFHBIC OTPAaHUYCHHUS CIIE0BAJIO ObI BBECTH B YCIIOBHS LI O0JIee CTPOTroro
pemenus 3agaun? OTBET MOTUBHPYHITE.

Pewenue. Cropanve MeTaHa B H30BITKE KUCIIOPOA ITPOUCXOANUT ¢ 00pa3oBaHUEM
CO» 1 TapoB BOABI IO YPaBHEHHIO:

CH4+20,=C0O; +2H,0 + Qq (D

Ecnu OBl ocTaBIINiCSI HEMOMIOMEHHBIM TIOCIIE PEAKLUUH ra3 ObUT KUCIOPOIOM, a
CO» 1 mapsl BOABI MOIIOTHIIMCH PACTBOPOM HIEIOUH, TO IO ypaBHEHHIO (1) omKHO
obu10 popearuposats 0,6 1 cmecu CHy + 202 B cootHomeHun 1:2. Iomyuennoe
B 3TOM cityyae cozepxanue B cMmecH 0,2 1 Metana (20% mo 00beMy) JOIKHO CO-
IJ1aCOBBIBATHCS ¢ TEPMOXMMUYECKUMHU JaHHBIMU. TerutoBoi 3¢ ¢exT peakunu (1)
paBeH

Q1= Qo6pco, + 2Qo6p.Hy0 — Qoop.cHy = 394 + 2242 — 75 =803 (x/Ix/MoB),

u nipu cropanuu 0,2 1 MeTaHa BBAETIIIOCH ObI
Q=0,2-803/22,4 = 7,12 x Ik,

YTO HE COIIACYETCs C yCIOBUSIMH 3aJa4H.
CrenoBarenbHO, OCTABIIMICS HEMONIOMICHHBIM Ia3 HE MOXKET OBITh KHCIOPOIOM.
[Ipu HemocTaTKe KMCIOPOIa CTOPaHNEe METaHa MOXKET MPHUBOAUTH K 00Pa30BAHUIO
okcupa yraepoaa(ll) u mapoB Boabl 0 ypaBHEHHUIO:

CH4+ 1,50, =CO + 2H0 + Q2 2)
[Ipenmnonoxenne o TOM, 9YTO OCTaBIINKCA HeroromeHHbIM ra3 siBisiercst CO (0,4 11
CO ob6pazoBaimcs npu peakruu 0,4 1 CHa n 0,6 1 O2 — cymma 00beMOB COBIAIAET

¢ 00bEMOM CMECH) TaK)Ke TODKHO OBITh MOATBEPIKIEHO TEPMOXUMHUYECKUM pac-
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yetoM. TeroBoit s ekt peakuuu (2):

Q2 = Qo6p.co + 2Qo6p.H,0 — Qosp.chy = 110 +2:242 — 75 = 519 (x/Ix/Mo1B).
IIpu cropanuu 0,4 1 MeTaHa JOMKHO OBLTO BBIICTUTHCS

Q=519-0,4/22,4 = 9,23 (x1x),
YTO TaKXKe He COIIacyeTcsl C JaHHBIMH 3aJIaqH.
MOXHO TPEATNOI0KHUTE, YTO KUCIOPO/a B UCXOMHON cMecH ObLIO HEIOCTaTOuHO
JUISL TIOJTHOTO CTOpaHMsi METaHa, U YTO He MOMIOIIESHHBI PacTBOPOM IIETIOYH Ta3
npezicTaBsieT coboit cmech Metana u CO, T. €. peakiust OTHOBPEMEHHO TIPOTEKaia
no ypaBHeHUsM (1) u (2), 1 K TOMY e 4acTb MeTaHa He Cropea.
Pacuersr B nanHOM citydae yaoOHee mpoBecTH He Ha 1 1, a Ha 1 Moyb razoBoi
CMecH, TepecynTaB TeruioBoi 3¢ ekt cropanus 1 1 Ha 00beM Mons — 22,4 It

Q=8,22:22,4 = 184,2 (x/I>x) Ha MOJIb CMECH.
CocrtaBuM cucTeMy ainreOpandecKux ypaBHEHHUI: MycTh 1Mo ypaBHeHuUIO (1) mpo-
pearuposaino x moias CHys ¢ 2x mons O; u Beimenmiock 803x kJIx Terumotsl. [1o
ypaBHeHuto (2) mpopearuposano y mMonb CHs ¢ 1,5y mons Oy, Beigenus 519y
kJx TermoTel U o6pazoBaB y monb CO. IIpu 3TOM a MONb MeTaHa HE BCTYMHIIO
B peaknuio. B cmecu 610 b Monms Oy, KOTOphIE MPOpearupoBaid MOTHOCTHIO
(b=2x+1,5y). Ing 1 Monb Ta30BOI cMeCH TOJIy4aeM CUCTEMY YeThIpeX ypaBHe-
HUH C YETHIPbMSI HEU3BECTHBIMH:

x+y+a+u=1—4ucio MOJIb BCEX Ia30B B UCXOJHON CMECH

2x +1,5y =b  — KONIMYECTBO KUCJIOPOa, BCTYIHBIIIETO B PEAKIIHUIO.
803x + 519y = 184,2 — KOIUYECTBO TEILIOTHI, BHIACIUBIICHCS TIPH P-ITHSIX.
a+y=0,4 —uucmno moneit oopasopasierocs CO u HenpopearnpoBapIIe-
ro MeTaHa (HEeTIOTIOIIEHHBI PACTBOPOM IIIEJIOUH Ta3).

Pemenne sToli cucTeMBbl YpaBHEHUH C HCKIIOYEHHEM a, X, ¥ maer b = 0,5, 1. e.
MonbsHas (1 o0bemHast) nonst CHs B cmecu coctasimsier 50 %.

s Gonee cTpororo pemieHus 3a/1adu CclieAyeT OTOBOPUTH, YTO pacCMaTPHUBAETCS
MIPOTEKaHKNE PEaKIUi TOIBKO IO JIBYM HANpPaBJICHHUSM, YTO MOTEPSIMH TeIlIa U Ha-
JIMYMEM MTapOB BOIBI MOXKHO IpeHeOpeyb, a TAK)Ke 3aMEHUTh HOPMAIIbHBIE YCIIOBUS
Ha CTaHJapTHBIC (FIIU IePECUNTATh TEIUIOBBIE AP eKTh Ha 00beMbl Tipu 25 °C).

3aoauu:

1. [Ipu cxxurannu obpasna kKaMeHHOro yris Maccoil 1 T momyuymnocs 0,25 T
307151, 0,18 Bombl u 2,62 T cMeCH YINIEKUCIIOTO U CEpHUCTOrO ra3oB. CKOJIBKO Mpo-
LIEHTOB CephI cofepkai oopazen? CKOIBKO CEPHUCTOTO Ta3a B FOA BBIAEISIETCS IPU
paboTe TErI0BOH 3NEKTPOCTAHLUH, TOTPEOSIOmEH | MITH. T TaKOTO yIJisl B Toa?

2. [Ipu B3aumozneticTBru 6,05 T cMECH OPOIIKOB XKeJie3a U IIMHKA C U30BITKOM
pactBopa xiopuaa meau(ll) o6pasyercs 6,4 r metasmuueckon meau. Onpenenure
COCTaB CMECH.
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3. CwMmech nByX BemiecTB Harpenu B Toke okcuna yriaepona(ll). Ipu atom 06-
pa3oBaNOCh JIBa JIETYYHX MPOAYKTA, OJAMH U3 KOTOPHIX MOXXHO CKOHJICHCHPOBAaTh
MPY OXJIAKJCHUH JILJOM B CBETIYIO, PA3JIaralollyrocst Ha BO3IyXe KHIKOCTb. st
OTIpe/IeNICHHs COCTaBa €¢ 3aasiii B BAKYyMe B JIBE NIPEIBAPHUTENILHO B3BELICHHBIC
ammynel oobemoM 1,00 M1 kaxkaast (pa3HOCTh pe3yJabTaToB B3BeMIMBaHMNA 1,63 Mr
1 4,45 MI COOTBETCTBEHHO), 3aT€M KaKIYIO aMITyJy TIOMECTHIIU B OT/EIbHBIE CO-
CYIIBI, COZIEpIKAIie N30BITOK KUCIOPOa, Pa3Omii, a coiep)KuMoe coxkmu. [Tocie
MpUBEAEHHUS CHUCTeMBbl K HCXOAHBIM ycioBusM (1 atm, 25°C) okazamoch, 4TO
00BeMBI Ta30B B cocynax Bozpociu Ha 0,604 mi u 1,208 M coorBeTcTBeHHO. B
cOCTaBe MPOIyKTOB 0OHAPYKEHO JIUIITE /1Ba BemecTa: A (1,23 Mr B mepBoM cocyjie
u 2,46 Bo BropoM) u b, koTopoe pearupyer ¢ 6apuTOoBO# BOAOH ¢ 0OpazoBaHHEM
Oenoro ocazaka.. M3secTHo Taxke, uto 1,23 Mr A crmocoGHBI IpopearupoBaTh C
0,400 M Bomopoma (1 arm, 25°C). OmnpenenuTe BO3MOXHBIA COCTaB HCXOTHOU
cMecr. OObEMOM CTEHOK aMITYJIBl MOYKHO MPEHEOPEUb.

4. CwMmecs aneruiieHa U Boiopoaa Maccoil 27 r coxxmiu B kucnopoge. [locne
OXJIXKACHUS TIPOILYKTOB CrOpaHUs 10 KOMHATHOW TeMIlepaTryphl CKOHJEHCHPOBa-
sock 27 mi Boasl. OnpenenuTe cocTaB ra3oBoil cMecu.

5. CMech paBHBIX IO Macce KOJMYECTB IMHKA U KapOOHAaTa KaJlbIus 00pabo-
TaJu U30BITKOM PacTBOpA COJISIHOW KHCIIOThL. PaccunTaiite CpeiHIO MIOTHOCTD P
oOpa3syroieiics cMecu ra3oB (T/1).

6. IIpu tepmuueckoM pasnoxkenun (150—180°C) 100,0 r cmecu HuTpara
M HHATPUTA aMMOHHS BBACTWIOCH 47,69 T Ta3000pa3HBIX TPOAYKTOB (H.Y.).
OmpenenuTe COCTaB CMECH.

7. st monHoro BoccranoBieHus 200 mu cmecu okcuna azota(l) u oxcuaa
azora(lV) no aszora Owbuio mcmonb3zoBano 300 ma Bomopona. Ilocne okoHuaHUS
peakIuu, KOHJICHCALUY TapOB BOJIBI U MMPUBEJCHUS CMECH K HaYaJIbHBIM YCIOBUSIM
00mmit 00beM cocTaBmit 225 mi. OnpeenuTe CoCTaB B3SITOH CMECH.

8. K cmecu azora, Bomopoaa u merana oosremom 130 M moGasmmm 200 Mt
KHCIIOPOJIa, a 3aTeM CMeCh oo TIH. [1ocie OKoHYaHUS TOPEHUS U KOHICHCAIINH
TIapoB BOJBI OOIIHI 00BEM TMOTYUESHHOW CMECH Ta30B cocTaBwI 114 Mir IpH TEX xe
YCIIOBUSIX, @ IMOCJE MPOIMyCKaH!s MPOXYKTOB CrOpaHUs uepe3 M30BITOK pacTBOpa
menoun 00beM yMeHbImiIcs 10 72 mi1. Haiitu ncxonHbeie 00beMbl a30Ta, BOAOPOIa
1 METaHa.

9. CrutaB cocTouT U3 pyOMAWS M elle OAHOTO IIejouyHoro merasia. [lpu
B3auMozencTeun 4,6 T ciutaBa ¢ Bofoi nomydeHo 2,241 1 Bogopona (H.y.). Kakoit
METaJul SIBIAETCS BTOPBHIM KOMIOHEHTOM cruiaBa? KakoBwel maccoBeie nomu (%)

KOMITOHEHTOB cIlIaBa?
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10. Hapn cMecbro MeTaiuia ¢ €ro OKCHUAOM IPOILYCTHIIN BOZOPOX IO ITOJIHOTO
BOCCTAHOBJIEHHS OKCU/IA, a IPOLYKT PEaKIUU PAaCTBOPIIIN B pa30aBICHHON CepHOI
kuciore. OObeM BBIIECIHBIIETOCS MPU 3TOM BOIOPOJia PaBeH 00bEMY BOJOPOIA,
TIOIIE/IIIIET0 HAa BOCCTAHOBIIEHUE MCXOIHOW cMecH (00BeMBbl M3MEPEHBI NPU OH-
HAKOBBIX YCIIOBHUSAX). Kakue MeTansbl 1 OKCHIIBI YIOBIETBOPSIOT YCIOBHUIO 3a/1a4n?
IIpuBenuTe mpuUMepHl TaKMX CMECEH, PaCCUMUTANTE B ATUX IPUMEpPAX MOJIIPHBIE
COOTHOIICHHUSI METAJIJIA U €70 OKCUJA.

11. OO6paszern, copeprKamuii XJIOPHUIBI HATPUS W Kajus, nMeeT maccy 25 r. K
BOIIHOMY pacTBOpy oOpasma mpubasuian 840 mn pactBopa AgNOs3 (0,5 momb/m).
Ocanok OoTGUIBTPOBAIM, MOCIE YEro OMYyCTWIM B PAacTBOP MEIHYIO IIACTHHKY
maccoit 100,00 r. Yepes HekoTOpoe BpeMsl Macca miIacTuHKu coctaBuia 101,52 .
PaccunraiiTe MaccoBbl€ 1071 KOMIIOHEHTOB MCXOIHON CMECH.

12. [Ipu npokanuBaHuu cMecu OE3BOTHBIX COJiel THIpOKapOoOHaTa U KapOo-
HaTa HaTpHs JI0 MOCTOSHHON MacChl BBIJCNIAETCS T'a3, 00beM KOTOPOTO COCTAaBIISICT
60% obneMa rasa, BELACISIOMIETOCS P IEHCTBUN COMSTHOM KUCIIOTHI Ha MOIYYCH-
HBII OCTaTOK. BRIYMCIUTE MOJIIPHOE COOTHOIIIEHUE COJICH B HCXOIHOM CMECH.

13. CMech HATpaATOB HATPHUSA M cepedpa MPOKAIWIN, a BBEIACIUBIIACCS Ta3bl
nporryctiin B Boxay. IIpu 3ToM 00beM Tra3oB ymeHbIIIIICA B 3 pa3a. Onpenennre
MAaCCOBBIM COCTaB MCXOIHOMU CMECH.

14. [Ipeanonararot, yTo cMeCh METALTUYECKUX OMHUIOK COMEPKUT MAarHui,
amtoMuHuit u o10Bo. [Ipu pactBopenuu 0,75 r OMUIOK B COISTHOM KUCTIOTE BBIICTH-
nock 0,784 1 Bogopoza (u.y.). [Ipu cxxuranuu Takoi ke HaBeCKH B TOKE KHCIOpOaa
oOpasoBanoch 1,31 T OKCH/IOB. YCTaHOBHUTE POICHTHBIN COCTaB UCXOAHON CMECH.

15. Marunit maccoii 19,2 r coxrm Ha Bo3myxe. J{71s pacTBOpeHus MOTy9eHHO-
ro BemiecTBa moHagoounock 320,7 r 20,5%-ro pacrBopa HCI. PacTBop BeImapmnm u
0CaJI0K IPOKAJIMIIN, KOHAECHCUPYS JIeTyuue BemecTBa. OnpenesnnTe KaueCTBEHHBII
COCTaB KOHJICHCATa.

16. Yepes 22,4 1 cMecu BOAOpoaa, KUCIOpoAa M xJjiopa (H.y.) MPOIyCTHIN
aneKTpuieckuil paspsa. [locie oxnaxaeHus NpoayKTOB PEaKUUU B cOCyae OOHa-
PYXWIN Ta3 U )kUAKocTh. Ha HeHTpanu3anuro xuakocty nonuio 1,6 r ruapokcuaa
HaTpus. OCTaBIIMICA B COCYIE MOCIE PEaKUH I'a3 MOJHOCTHIO IPOpearupoBa ¢
HarpetsiM okcuzoM meau (II), mpuyem macca nmocnenHero ymenpimiack Ha 0,96 .
Omnpenenute 00beMHBIE IOTH T'a30B, COCTABIISIOIINX HCXOJHYIO CMECh.

17. Cwmech ra3000pa3HbIX XJI0pa U XJIOPOBOIOpoaa 00beMoM 22,4 1 POy CTH-
JIK HaA Harp€ThIMU KCJIC3HBIMU OITUJIIKAMU. Macca onmmiaok yBEJIMYUIaCh IPpHU 3TOM
Ha 42,6 1. OnpenennuTe cOCTaB HCXOJHON CMECH.
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18. Nwmeetcst criaB ABYX METAJUIOB, B3ATHIX B MOJSIPHOM COOTHoIeHUU 1:1.
[Ipu pacTBOpeHNH B U30BITKE COJITHOM KHUCIIOTHI HaBeCKH cIuiaBa Maccoi 1,02 r miun
pu obpabotke 1,7 T cruraBa m30BITKOM Harperoro pactsopa NaOH momydaercs
OJTUH U TOT ke 00BheM Bogopoaa (1120 mi). M3 kakux MeTasIoB COCTOUT CIIJIaB, Ka-
KOB €T0 MPOIEHTHBINA cocTaB? UTO MOXKHO CKa3aTh O XUMUYECKUX CBOMCTBAX ATHUX
METaJIIOB, UCXOA U3 mosiokenust B [lepuonnueckoii cucreme .M. Menneneera?

19. Cwmech xnopumos maraus, xene3a (III) u meam (1) pactBopunu B Boze.
Macca ocajaka, oOpa3zoBaBIIerocss IpHU J00aBICHUH H30BITKA Cyabhuaa HATPUS
K 5TOMY pacTBopy, B 2,51 paza Oonbliie, 4eM Py B HETO MPOITyCKAaHUU HU30BITKA
cepoBonopona. Eciu B pactBope 3amernTh xiopun xenesa (I11) va xmopuy xenesa
(II), oTHOmIEHME Macc ocagkoB cTaHeT paBHO 3,36. Ompenenure cocTaB cMeECH
XJIOPUZOB B MAacCCOBBIX NONSAX. Hamummre ypaBHEHUS XHUMHUYECKHX PEaKIIHA,
MPOTEKAIOIINX B PACTBOPAX XJIOPUIOB MPHU JEHCTBUH HA HUX CYIb(uIa HATPUSI U
CepoBOIIOpoOIa.

20. CMech KaJbIUs 1 aIIOMUHYS Maccoi 18,8 r npokanunu 0e3 1ocTyna Bo3-
JtyXa ¢ U30BITKOM HIOPOIITKa rpaduTa; MPOIYKT peakiiuu 00padoTaiy pa30aBIeHHOM
COJITHOHM KUCIIOTOM, IPU 3TOM BBIIETIIIOCH 11,2 11 Ta3a. OnpenenuTe COCTaB CMECH.

21. CMech TIOPOIIKOB MarHusl W Kejle3a Macco 6,24 T pa3meiid Ha JIBE
paBHbIe YacTh. OMHY 9acTh COXIIINA B KHCIIOPOIE W MOMYydiIn 4,72 T MPOTYyKTOB
cropanusi. Bropyto coXIii Ha Bo3IyXe U K IPOIyKTaM CrOpaHus (MX Macca okasa-
JIach paBHOM 4.52 T) mpuIviM pacTBOp THIApOKcHaa HaTpus. Kakoit ra3 u B kakom
obreme BeIeTIIICS Tipy 3ToM? [IprBeauTe ypaBHEHUS XUMHUYIECKIX PEAKIIHA.

22. CMmech MeTaHa ¥ aneTwieHa 00beMoM 20 MIT COXKIII B N30BITKE KHCIOPO-
Iia, pu 3ToM oopazoBasiock 32 ma CO;. OnpenenuTe cocTaB UCXOJHONW CMECH B
00BbEMHBIX TOJIAX.

23. K pactBopy 13,95 r cMecH cBeXenoTydYeHHBIX XJIOPHIa U OpoMuIa Xpoma
(IT) mpubaBuM M3OBITOK pacTBOpa HHUTpara cepedpa. BrimaBmmii ocamok uMemn
Maccy 32,99 r. Onpenennurte KOJTUISCTBEHHBIN COCTaB HCXOMHON CMECH.

24. [Tpu BHecennu B M30bITOK BoAbl 10 T crutaBa pyOMIOusl ¢ LIMHKOM Bblae-
munock 1,12 11 raza (B nepecueTe Ha HOpMalibHbIE ycaoBus). ONMpeaenuTe cocTaB
CIUIaBa B IIPOIIEHTAX M0 Macce.

25. [Ipu momHOM pa3NIOKEHUM IPH BBICOKOM TemmepaTrype 54 T HUTpHUTA,
HUTpara u Ouxpomara aMMOHHS TToNTydeHo 15,2 r TBepaoro ocrarka. [Ipu 3Tom BbI-
nemmiock 11,2 i raza (H.y.). Onpenenuts MacChl KOMIIOHEHTOB UCXOTHOM CMECH.

26. [Tpu oxucnennn 38 T cMecu OeH30I1a, CTHPOIIA M U3OIIPOITMIIOEH301a TTO/I-
IsﬂéICJ'IeHHI:IM pacTBOpOM TiepMaHTaHaTa Kanus oOpazoBayioch 24,4 r GeH30WHOM



KHCJIOTHI M BBIAENUIIOCH 6,72 11 yriekucioro raza. OnpeaenuTe KOMMYeCTBEHHBIN
COCTaB CMECH.

217. Cwmech, cocrosilias W3 MPOMaavEHa, NpoIeHa, NeHTaaueHa-1,4, 1-Bu-
HWINHKIIOTICHTEHa-1, TpW HCYEPNBIBAIONIEM KaTaJUTHYECKOM THIPHPOBAHUU
MOTIIOMIAET 00BhEM BOAOPO/IA, PABHBIN ITOMIOBHHE 00beMa yIIIEKHUCIIOro ras3a (H.Y.),
o0pasyromierocs Mpyu CKUTAaHUW TAaKOTO K€ KolmdecTBa cMecH. OnpenenuTs 00b-
€MHOE CoJIepKaHHe MPONaiieHa B Imapax 3TOi CMecH.

28. [Ipu noxHOM cropanuu 2,72 r cMecH JIByX FOMOJIOTOB IpeJIeNbHbIX YITe-
BOJOPOJIOB, OTJIMYAIOIIMXCS 10 CBOEMY COCTaBY Ha JIBa aToOMa yIiieposa, ObuIo mo-
nydeHo 8,36 r nuokcuaa yriaepoaa. Kakue yrieBogopoibl M B KAKUX KOTUYECTBAX
ObuH cMelanbl? MOXXHO JTM HaWTH OOIIUI METOJI pellieHus MO00HOM 3a1auu IS
cMeceli IByX TOMOJIOTOB, OTJIMYAIOIINXCS Ha kK aTOMOB yriiepona?

20. CMech ABYX TBEPIBIX MPOCTHIX BEIMIECTB Maccou 1,52 T oOpaboTanm w3-
OBITKOM COJISTHOM KHCIIOTHL. B pesymbprare peakmuu Boiaemmiock 0,896 1 rasa m
ocrtanioch 0,56 © HEpaCTBOPEHHOTO BEIIECTRA.

Takyto sxe HaBecKy cmecu obpaboTanmm m30sITkoM 10%-HOTO pacTBopa NaOH. B
3TOM clly4ae Takxke Bbiaenwiock 0,896 1 raza, a Macca TBEpIOro OCTaTKa COCTa-
puia 0,96 .

B TperbeM a3kcmiepuMeHTe TaKylo e HABECKYy CMECH I[POKAIMBAIN B OTCYTCTBHE
Bo3ayxa. [lomydeHo BemiecTBo, MOTHOCTHIO PACTBOPUMOE B COJITHOM KHCJIOTE C
BeIinenennemM 0,448 ;1 HemsBecTHOTO Ta3a. ['a3 coOpamy 1 TOMECTHIIA B OMHOIUTPO-
BBIM 3aKPBITHIN COCY/l, HAMTOJIHEHHBIN KuciopoaoM. [locie B3auMonecTBUs HEU3-
BECTHOTO Ta3a C KHCIOPOIOM JIaBJICHHE B COCY/IE YMEHBIIIIIOCH TPHOIIN3UTETH "HO
B 10 pas.

HanmmmTe ypaBHEHNST OIMCAHHBIX PEAKIINH U MMOATBEPANTE UX MPABUIBLHOCTD CO-
OTBETCTBYIOIIUMH pacdeTaMu. [Ipu pemeHnn 3a1aqu cauTanTe, 970 00BHeMbI Ta30B
W3MEpEeHbI PH H.y., U OKPYIIIANATE 3HAYE€HUS OTHOCUTEIHHBIX aTOMHBIX Macc J0
LIEJTBIX YHICETT.

Pewenusn:

1. Heroprounx npumeceit u Bogopoia B 1 T yIiid coAepKUTCS:
0,25+ 0,02 = 0,27 1; cepsr u yrrepona 1-0,27 =0,73 1.
Ecmm yrmepona x 1, To cepsl (0,73—X) T.
C+02,=C0O2; S+0,=S0:.
CocTaBuM ypaBHEHUE:!

B 0o =2.62
127 32
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x = 0,70 r ymepona u 0,03 T (3%) cepsl.

[pu cxxurannu 1 mis. T yrig cropaet 1000000-0,03 = 30000 T ceprr u 0b6pazyercs
(64/32)-30000 = 60000 T cepHHCTOTO T'a3a B IOI.

2. YpaBHEHUs peakLuii:

Fe + CuCl, = Cu + FeCl
\Y% X MOJIb X MOJIb

Zn + CuCl; = Cu + ZnCl,
\Y% Yy MOJIb y MOJIb

A(Fe) = 56; Ai(Zn) = 65; A«(Cu) = 64.
W3 ypaBHeHu# peakuuii umeem:

x moub Fe o6pazyert x monb Cu

y Mo Zn o6pasyet x Moib Cu
[TockonbKy Macca cMecH HOPOILKOB JKeje3a M IMHKA, BCTYIMBLIMX B PEAKLUIO,
paBHa 6,05 1, TO MOXHO 3amKcaTh NEPBOE YpaBHEHUE:

56x + 65y = 6,05
B pesynbrare aByx peakiuii oopasyercs (x+y) Monb Meau, win 64(x+y) = 6,4 .
[onyuunu cucteMy ypaBHEHUM:

56x + 65y = 6,05

64(xty) = 6,4

peras KOTOPYIO TOIydaeM:
x = 0,05 monb 'y = 0,05 monb, unu 2,8 r Fe u 3,25 r Zn.

3. Hcxons u3 oTHOCUTENBHBIX KoJIruecTB A U Hp, BCTymMaronmx B peakiuio,
OTIPENIEITNM dKBHBAJICHT A: 37,6. DTO OJM3KO K SKBUBAJICHTY XJIopa (BaJeHTHOCTh
1) nnm HEUKens (BaJICHTHOCTH 2) B €r0 COSAMHEHWHU C KUCIOPOIOM. BO3MOXHBIN
BapuaHT TaKke — okcuJ onosa (IV). OueBugHO, b - yrnekucnerii ra3, naromnwii ¢
OapuToBOI1 BoOH Oelblii ocagok kKapOoHara oapus’

Takum 0oOpa3zom, JeTyyast KUIKOCTh — yIIIEpOACOoIepkKallee COeTUHEHUE XJI0pa,
HUKEJIS WIK 05I0Ba, 00safatoniee BHICOKOH jeTydecTbio. Cyas o METOoy ero mo-
Jy4EHUS, OHO MOXKET TaK)Ke BKJIIOYATh B CBOH COCTaB U KUCIOPOI.

Bo3moxxHast ommOKa py pelIeHnH 3a1a4d — HEyYeT Macchl BO3yXa, T.€. apXuMe-
JIOBOM CHIIBI, IEHCTBYIOLIECH Ha aMITyy C KUAKOCTBIO P B3BELIMBAHUH.
Heo0xonumo yyecTs 3Ty CHily, JEHCTBYIOIIYIO Ha Teno oobeMoM 1,00 mit B Bozayxe
C IIOTHOCTHIO 29-273/(298-22400) = 1,186 Mr/mi nipu 25°C u paBuyo 1,63 + 1,186
= 2,816 Mr. O HEOOXOAMMOCTH y4eTa 3TOW CHIIBI CBUIETEILCTBYET U OTHOIICHUE
HaBECOK >KUAKOCTH (HE paBHOE 2), IPH CXKUT'AHUHU KOTOPBIX 00pa3yloTCs OHH U T
K€ MPOAYKTHI B COOTHOLIEHHH 1:2.

3anumem Qopmyny xxunkoctd B Buge I(CO)y, Tae I - HEKOTOPOE LEJI0E YHCIIO.
Ecnu O — x7op, BBIACTUBILUICS TOCIIE CKUTaHNS HABECKHU B BUJE I'a3a, TO N MOXKET
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O5ITh paBHO U 0,5.
VYpaBHEHHE peaKIuy CYKUTAHUS KUIKOCTH

23(CO)y +n0;2 = D, + 2nCO,

IJIg 3TOTO Cliydas IMPUBOAUT K CICAYIOUIUM COOTHOIICHUAM:

x(D+28n)=2,816 u
(n+ 1)x/2 = 0,604-273/(298-22,4);
34€Ch X - YUCJIO MUUIMTPAMM-3KBHUBAJICHTOB BCIICCTBA 3

[lepBrIii BapuaHT, KOrJa Py OKUCIEHUH >KUIKOCTH TMOJy4yaeTrcs D2 — ra3, cooT-
BETCTBYET OTHOMY M3 TPeX BO3MOKHBIX D — xyopy. [loxcranoBka D = 35,5 B atH
ypaBHEHUS MPUBOJUT K OTPUIIATEIHHBIM N, 9TO a0CYypIHO.

Jpyroii BapuaHT COOTBETCTBYET TBEPAOMY BEIIECTBY A — OKcumy. Torma ypaBHe-
HUS CIIEAYET 3aMncaTh B BHJIE:

22(CO)2p + (n+ 0,5)02 = 220 + 2nCO;,
x(D +28n) = 2,816 u (n — 0,5)-0,5x = 0,604-273/(298-22,4).

Orcroma D + 28,5 = 29n. [loxcraBisst BO3MOXKHBIC 3HaUCHHSI D, paBHEIE 29,5 (HU-
ke, A — okcunt Hukenst NiO) u (omoBo, A — okcua ooBa SnQ3), oaydaeM n = 2
u hopmyiel s neryaeit kuakoct: Ni(CO)s u Sn(CO)s.
OxrakapOoHMIIa OJIOBA HE CYIIECTBYET, TIO3TOMY €IWHCTBEHHBII BapHaHT, OTBE-
YaromKK YCIOBUAM 3a7a4u — TeTpakapOoHmI Hukelsi. CMech, U3 KOTOPOH Moryda-
eTCsl JIETY4YHi TeTpakapOOHWI, JOIDKHA COAEPkKATh JIN00 METATUTMYECKUN HUKEIh
B CMECH C BEMIECTBOM — HCTOYHHKOM BTOPOTO HEKOHAECHCHUPYEMOTO JIETY4ero
npoxaykTa, Harpumep CO2, 00 OIWH M3 OKCHJIOB HUKEISI B CMECH C HHEPTHBIM
BemiecTBOM. B 3TOM cirywae ra3oBasi cMech TakKe cojaepkaia Obl cMech MmapoB
terpakapbonmia aukens u COz.
Htak, BOBMOXKHBI 2 BapHaHTa HCXOMHONW CMECH: HUKEIb M HEKOTOPHIN OKcuy (Me-
TaJla) WM OKCHJI HUKENS C MHEPTHON MPUMECHIO.
YpaBHEHUS peaKuid:

Ni +4CO =Ni(CO)4

MO + CO =M + CO».
4. YpaBHEHUs pEaKLIU:

2H> + Oy = 2H0;

2C2H; + 50,2 =4C0O; + 2H30.
[IycTts B cMecH OBLIO X MOJIb BOAOPOJA U Y MOJIb alleTHIICHA.
Torga macca MCXOOHOM cMecH:

2x + 26y = 27 (nepBoe ypaBHEHUE CUCTEMBI).
[To ypaBHeHMsM peaxumii: u3 X Mmoab Hy momyuaem x mons H2O, u3 ymons CoHz —y

Moinb HyO. Cymmupys, oirydyaeM BTOpPOE YPAaBHEHUE CHCTEMBI:
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2x + 26y =27 2x + 26y =27
18x+18y =27 2x+2y =3

x = 0,5 mons Hz, y = 1,0 mons CHo.

5. [Tycts nnHKa OBLIO X MOJIB, KapOOHATa KaJbLUs — y MOJb, MacChl COOT-
BETCTBEHHO paBHBI 65-x U 100-y. o ycnosuro 65x=100y, y=0,65x.
[Tonywaercs Bogopona x Moinb, uiH 2x r; CO2 —y Monb, unu 44y 1.

Zn + 2HC1 = ZnCl, + Hal:
CaCO3 + 2HCI = CaCl; + CO2t + H20.
Macca nosryueHHOU cMecH ra3oB: (2x + 44y) r; oobem: 22,4(x +y) 1;
CpenHsis TNIOTHOCTb:
_ 2x+44y
C22,4(x+y)
[Moncrasnssa y = 0,65x, noxyyum
2x +44-0,65x o 44-0,65

= = =0,83 /.
P~ 20 4(x +0,65%) 22,4-1,65 .
6. Jnis perieHust 3aa4u HEOOXOAUMO:
a. 3anucats ypaBHeHus paznoxenuss NH4NOs; u NH4NO»:

NH4NO3 = N,O + 2H,O
NH4NO;z =Nz + 2H>0
b. CocTaBUTh CUCTEMY U3 ABYX YPaBHEHHIA:
m(NH4NO3) + m(NH4NO,) = 100.0
m(NH4NO3) - M(N20)/M(NH4NO3) + m(NH4NO2) - M(N2)/M(NH4NO,) = 47.69
c. Pemute cucremy ypaBHEHUI.
OtBet: m(NH4NO3) = 35.0 r; m(NH4NO2) =65.0 .

7. YpaBHEHUs peakiuii:
N>O + H, =N, + HyO;
2NO; +4H, = N, + 4H50.

Kak BuHO 13 ypaBHEHUH peakinii, 00beM 00pa30BaBIIETOCS a30Ta HE MOXKET OBIThH
OoJpllle HAYaJIbHOTO 00beMa CMECH OKCHIOB a30Ta, €CIIH KOJMYECTBO BOIOPOIA
COOTBETCTBYET 3TUM ypaBHeHHsM. Ho, Mo yclnoBuAM 3amaui, KOHEYHBIH 0O0BEM
(225 ™) 6ompmie HavanpHOTO (200 M), 9TO YKa3bIBacT Ha M30BITOK BOAOPOAA H
MTOJTHOE TIPOTEKAHHUE PEAKITHH.

[TycTh B uicxomHOM cMecH ObITO X MiT okcrpa azota (I) m 'y mur okcuna azora (IV).
HawanbHbri 006eM cMecH X +y = 200 mit.

é&)‘[ﬂ BBIPQXEHUSI KOHEYHOTO 00heMa CMECH 3aIHIIeM CIeAYIONINe ypaBHEHUS:



1) Koneunas cMech COCTOMT M3 M30BITOYHOTO BojopoAa M a3ora. OO6beM as3ora
paBeH x+0,5y, 4To cienyer U3 ypaBHEHHN PEaKIUH.
2) O06beM MmpopearupoBaBIIero BOAOPOaa paBeH X + 2y, a ero u3ostok 300—x—2y,
OTCIO/Ia KOHEYHBI 00BEM CMECH PaBEeH

225 =x+ 0,5y + 300—=x-2y;

y =50 M., x =200—y = 150 mi1.
O6mwem okcuaa azorta (I) — 150 M, 00bem okcunia azora (IV) — 50 mi.

8. YpaBHEHUA peakLuii
2H, + O, = 2H20;

CH4 + 20, =CO, + 2H;0.

CoracHO ypaBHEHHSIM PeakiMii B pe3yJbTare TOpPEeHHs MepBOHAYAIbHBIN 00beM
CMECH BOJIOPO/ia M MeTaHa yMeHbInaeTcs. [1o ycinoBuio 3a1a4m, Ha4aJIbHEIH 00beM
cMmecu paBeH 130 mi1, a oOmmii 00beM mocie cropanus — 144 mur.
Tak kak a30T He BCTYIAeT B PEaKIUIO U ero 00beM He MEHSETCsl, MPUPOCT 00beMa
JOCTHUraeTcs 3a cyeT U30BITOYHOro Kucsopoaa. CrenoBarenbHo, KHCIOpOo] ObLT B
U30BITKE U PEaKIMy TOPEHHUS IPOLITH 10 KOHIIA.

V(CO2) =V(CHy) = 144 — 72 =72 mu.
O6nem cMecu nociie TOpEHHS:

144= 130+200 — V(H2)-12V(Hy) - 272.
00BEM 110 00neM O», 00neM O»,
TOpeHUs 00bEINHUB- 00bEINHUB-
merocs ¢ Ha merocs ¢ CHy

Orcroga V(Hz) =28 mir, V(N2) =130 —-72 —28 =30 mi1.

9. YpaBHEHUE peakuu:

2M + 2H,0 = 2MOH + Hyt
M — menounoit meramr; v(Hz) = 0,1 mons; v(M) = 0,2 Monb; cpeaHsst MoJsipHas
Mmacca: Mep = m/v = 4,6/0,2 = 23 r/Monb (COOTBETCTBYET aTOMHON Macce HaTpHs).
U3 gero cremyer, 9TO BTOPHIM KOMIIOHEHTOM CILIaBa MOXET OBITh TOJBKO HIENI0Y-
HBIM METaJI ¢ OTHOCUTENILHOM MacCOr MEHbIIE 23, STO-IUTHM; CIUIaB COCTOUT U3
PYOHIVSI U1 TUTHSL.

VRb) T V(Li) = 0,2 (Moib);

m(rb) + mei) = 4.6 (r);

VR Mrb) + V(L)M(Li) = 4.6;

VRoYM®b) + (0,2—-VRb))M(Li) = 4.6;

VRb)*85,5 + (0,2—v(Rp))-7 = 4.6;

VRb) = 0,0408 (mo11B); V(Li) = 0,1592 (MoinB).
Takum 00pa3om, cOCTaB CMECH:
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npy _ 0:0408-85,5-100
o(Rb) = 4.6
oL = 0,1595 -67-100 249

3

~76%

10. Acw=63,5, Ang=108,
Cu+2AgNO3=Cu(NO3)2+ 2Ag
m y X
ITycTh X — Macca OCakIeHHOTO cepedpa, y — Macca pacTBOPEHHOH MeJTH.
65,3/y =2,108/x
x-y =101,52 - 100,00 = 1,52

x=1,52+y
65,3 216
2= = =0,63,x=2,15 (1) Ag+.
y 1’52 + y’ y b b X b (r) g
Macca nutpara cepebdpa: (840/1000) - 0,5 - 170=71,4 r AgNO3,
170r— 108 r
71,4r—xr, x=45,36 T Ag+.

Macca cepeOpa, MOLIEAIIETO Ha OCAXKICHHUE:
4536-2,15=4321r.

Macca xnopuna:
108 r Agt — 35,51 Cl-,
4321 — XT, x=14,2r Cl-.
Mmac) = 58,5, Mxcn = 74,6.

ITycts z - Mmacca NaCl B cmecw, k - macca KCl B cmecn;
z T NaCl conepxwur 35,5/58,5x Cl—;
kr KCl — 35,5/74,6x Cl—;

35,52 35,5k
585 a6 1h2
z+k =25

Otkyna z=17,6 r NaCl, unu 70,2%;
k=7,4 v KCl, nim 29,8%.
9. CMmech JOKHA YIOBIETBOPATH CIEAYIOIIUM yCIOBHSIM:
a) MeTaJlT JOJDKEH PearupoBarh ¢ pa30aBICHHON CEpHOI KUCIOTOM, a €ro OKCUI —
MOJTHOCTBIO BOCCTaHABIUBATHCS BOIOPOIOM;
0) MeTalu1 B OKCHJIE JIOJDKEH UMETh OOJIBIIYIO TOJIOKHUTENBbHYIO CTENIEHb OKHCIIe-
HUS, 4eM B cyibdare, TOIydeHHOM Npu peakiun Metaiuia ¢ HoSO4.
IIpumeps! cMeceii:
1) Sn u SnO»
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SnO,>+2H, = Sn+2H,0,

Sn+H,SO04 = SnSO4+H; 1.
Mossproe cooTHomienue 1:1.
2) Fe u Fe O3

Fe;O3+3H, = 2Fe+3H,0,

Fe+H,SO4=FeSO4+H, 1.
Imomnb Fe;O3 mpu BoccTanoBneHU# oopasyet 2 Moiib Fe, mpu pacTBOPEHUH KOTOPBIX
B H2SO4 o6pazyercs 2 mons Ho. 1 mons Fe mpu pactBopenuu B HySO4 o6pa3zyer
1 mons Bogopona. Beero obpasyercs 3 monb Hy. CnemoBaTenbHO, MOJISIPHOE OT-
HOIIIEHHE MeTajlla ¥ OKcujaa B cMecH 1:1.
3) Fe u Fe30q4

Fe304+4H, = 3Fe+4H,0,

Fe+H,SO4 = FeSO4+H, 1.
1 moms Fe3O4 obpasyer 3 monb Fe, 3 monp Fe BoccTanaBiuBator 3 mons Hp u3
H>S04, mosTOMy MOJIsIpHOE OTHOIIEHHE METaJIa M OKCHAa B cMecH - 1:1.

11. A —NH3, 5 — NO,,
B u I — NH4sNO; u NH4sNO3,
2NH;3+2NO>+H>0 = NH4sNO>+NH4NO3,
I, E—Na2, N,O
NH4sNO2NH4NO3 = N>+N>O+4H-0,
(to,P) am.myra

N>+3H> = 2NH3, N>+O»
KOMH.T—pa:
2NO+0O7 = 2NOs.

2NO,

12. IIpoxanusanue:
2NaHCO3 = Na;CO3 + H20 + CO»
Oo6paboTtka ocratka HQ:

NaCOs3 + 2HCI = 2NaCl + H20 + CO»
[Iycts B cmecu Ha 1 mons NaHCO;3 npuxonutcs x monbs NayCOsz. [Ipu npokanu-
Banuu n3 1 moms NaHCOj3; obpaszyercs 0,5 monb CO2, a B OCTaTKE COAEPKUTCA
(0,5 + x) momp NaCOs.
ITo ycmosuto: Vi(CO2) = 0.6V2(CO»); T.e. n1(CO2) = 0.6 n2(CO»);
0,5=10,6 (0,5 + x); orcroma x = 0,333.
Monspnaoe cootnomernre NaHCO3 u Na;CO3 B UCXOIHO#M CMECH COCTAaBUT:
n(NaHCO3) : n(NaCO3)=1:0,333=3:1

13. YpaBHEHUS peaKIuid:
2AgNO3 =2Ag + 2NO! + Ot
% X X x/2
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2NaNO3 =2NaNO; + Ol
v y y/2
[pu nponyckanuu NO; u Oz B Boay okcun azora (IV) moriomiaercs moinHOCTHIO
(Tak KaKk KMCIIOpPO]I, COINIACHO YPaBHEHUSIM peaKklliu, B U30bITKE):

4NO;2 + Oz + 2H20 = 4HNO3
v X x/4
[lepBonauanbHO ObLIO (X+X/2+y/2) MOTNB Ta3a, 3aTeM (X+X/4) MOJb MOTTIOTHIIOCK.
Ortcrona x+x/4 = 2/3(x+x/2+y/2), unn y = 3/4x.
Urak, B cmecu 0bi10 170 x 1 AgNO3 1 85-3/4x = 63,75x T NaNO3,
yT0 cocTaBiseT 72,72% AgNO3z u 27,28% NaNOs.

14. [TycTb B cMecH X T Marausi, y T aJFOMHHHS U Z T 0J10Ba (WA, COOTBETCTBEH-
HO, X/24, y/27 n z/118,7 MONb KaXKIOTO METAJIIA).

Mg + 2HCI = MgCl, + Ha; Mg + 1/20, = MgO;
Al + 3HCI1 =AIClz + 3/2Hy; 2Al1+ 3/20, = AlL0s3;
Sn + 2HCI1 = SnCl, + Hy; Sn + Oz = SnOs.

W3 ypaBHeHuUl cnenyer:
1 Mo Maruus BeITeCHSET 22,4 1T BOIOPO/A,
x/24 MoNb MarHus BeITeCHsET (x/24)-22,4/1 n Bomopona.
AHAJIOTMYHO JIJIs aTFOMHHUS U OJI0BA, a TAKXKE JUIS PEaKIHil OKUCIICHUS:
1 monp Maruus obpasyet 40 r okcuaa,
x/24 monb Maruus oopasyer (x/25)-40/1 r okcuna.
3anuiieM CucTeMy ypaBHEHHIA:

Xx+y+z=0,75
x/24:22,4 +y/27-1,5:22,4 + 7/118,7-22,4 = 0,784
x/24-40 + y/27-51 + z/118,7-150,7 = 1,31

Pemas sty cuctemy, noimydaem x = 0,48 T maraus, y = 0,27 T aJFOMHUHUS, OJIOBO B
cMecH oTcyTcTByeT (z=0).

15. Oxcup MarHusi pacTBOpsieTcs B KUCIIOTE:
MgO + 2HCI1 = MgCl + H»0;

mpu 3ToM uctonb3oBaiu 320,7-0,205 = 65,74 v HCL, umm 1,80 momb. Jnst pac-
TBOpeHus 19,2/24 = 0,8 monp maraust TpeOyercs 1,60 MONb COJSHON KHCIOTHI.
[Tockonbky kucHOTH OKazanoch Ha 0,20 Moib OOJbINE, TO B MPOAYKTAX TOPEHUS
JIOJKHO OBITH elle Kakoe-InOo COeANHEHHE, coneprKaliee Marauil. Takum coenu-
HEHHUEM, TO-BUIANMOMY, MOKET ObITh HUTpun Marauss MgiN», oOpasyrommuics
Hapsy ¢ OKCHAOM IIpU TOPEHUU MarHus Ha BO3LyXe:
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2Mg + O2 = 2MgO; 3Mg + N2 = Mg3N».
[Ipu pacTBOpeHUHN HUTPUAA B KHCIIOTE:
Mg3zN; + 8HCI = 3MgCl, + 2NH4Cl.
[Tpn nmpoxanuBaHUM IPOTYKTOB OyAET UATH PEAKIIH:
2MgCl; + H20 = (MgClI);0 + 2HCI.
B xonzpencare npucyrcreytor NH4Cl; HCl u H>O.

16. YpaBHEHUS peaKIIUii:
H, + Cl, =2HCI; 2H; + O, = 2H;0;

HCI + NaOH = NaCl + H,O

Ha neitrpamuzanuro HCI oo 1,6 r NaOH, uro cocrasmnsier 0,04 Mob.
Crnenosarenbno, V(HCI) = 0,04 mons. Ha o6paszosanue HCI monuto mo 0,02 monb
H> u Clp. C oxcunom mMean npopearuposai u30sTok Ho:
CuO + Hy=Cu+ HO
1 Mmonp — 16T O,
x Moiib — 0,96 T,
x=0,06 moab Bogopona.
Ha o6pazoBanue Boasl monwio 1—(0,06+0,02+0,02)=0,9 Moinb ra30B,
n3 Hux: 0,6 monb Hy u 0,3 mons Os.
Takum oOpa3om, coctaB cMecH (1):
Cl2 — 0,448 (2%); O2 — 6.72 (30%); Hy — 15.232 (68%).

17. Bo3MorkHbIE peakyu:
Fe + 2HCI1 = FeCl» + H» @8
2Fe + 3Cly = 2FeCl;3 2
2FeCly + Clp =2FeCl3  (ecnu xmop B U30BITKE) 3)

O603Ha4nM "yepe3 X MOJb — KOJIMIeCcTBO xyopa, (1—x) monp — xommuectBo HCI B
cmecu. Torma 71-x r — Macca xyopa, a 36,5(1-x) T Macca xyopoBonopoaa. Tak kKak
Macca Kele3HBIX OMMIIOK MPH MPOKaIMBaHHH B CMECH XJIOpa U XJIOPOBOJOPONA
yBeIMIHUIIachk Ha 42,6 T, TO MOJKHO 3aITHCaTh CJICTYIOIIEe COOTHOIICHIE:

71x + 36,5(1-x) — (1-x) = 42,6.

Ortcrona x = 0,2 mob xJopa (4,48 1), a ximopoBoxopona 6si0 1—x=0,8 moib (17.92
1). [TockonbKy B M30BITKE B CMECH XJIOPOBOAOPON (a HE XJIop), TO peakuus (3) He
HJIET.

18. Hcxons u3 ycnoBus 3aaqu, MOXHO IPUMTH K BBIBOAY, YTO C KHCIIOTOM
pearupyror 06a MeTasua, a Co IEeJI0YbI0 — OJIUH, T.€. OMH U3 METAIIOB, 00pa3ylo-
IUX CIUIaB, aM(OTEPHBIMH.
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1-11 eapuanm peutenus.
Jns pemienus 3aga4n ciaeayeT ONnpeeNuTh NOHATHE 3KBUBAJIEHTA. DKBHUBAJICHTOM
XMMHYECKOTO 3JIEMEHTa Ha3bIBaIOT TAKOE ero KOJIMYECTBO, KOTOPOE COETUHSIETCS C
1 MOJIB aTOMOB BOAOPO/IA MITH 3aMEIIAaeT TO e KOJIMYECTBO aTOMOB BOIOPO/IA B XH-
Mudeckux peakuusax. 1120 ma cootBerctByet 0,1 Monp atoMoB Bogopoaa. Takum
oOpasomM, B 1,7 r cruiaBa conepkutcs 0,1 sxBuBasieHTa aM(pOTepHOro MeTallia, a B
1,02 r conepxurcs B cymme 0,1 sxkBuBaneHTa o0oux MeTayios, T.e. 1,02/1,7=0,06
SKBUBAJIEHTa aM(POTEPHOr0 MeTaiia U, cooTBeTcTBeHHO, 0,04 SKBHBaNeHTa Jpy-
Toro Merajia. Y4YuThIBas 3TO, a TaKXKe TO, YTO METaJUIBl B CIUIaBE CofiepXkKarcs B
9KBUMOJIIPHOM COOTHOIIIEHUH, TTOJIy4aeM, YTO BAIEHTHOCTH METAIIJIOB OTHOCSATCS
Kak 2:3, mpudeM amMQOTEepHBI MeTall — TPEeXBaJeHTHBIA. B wrore mpuxomum
k ypaBaennio 0,06x + 0,04y = 1,02, tae X u y — 3HaYEHUS SKBUBAJICHTOB, WA
3x + 2y =51, mpuuem 3x = Ami); 2y = Amz), T.€. CyMMa aTOMHBIX MacCc METaJuIOB
paBHa 51. U3 [lepuogudeckoii TaOIUITBI HAXOIUM, YTO ITO AIFOMHUHHUA U MarHUH.
Jlanee merko HalTH MPOIICHTHBINA cOCTaB ciuiaBa: 53% amomunus u 47% Marxusl.

2-1l sapuanm peuieHusi:
O6beM Ho, BBIIECTISIEMOTO BTOPHIM METAJNIOM M3 KHCIIOTHI:

1120-1,02/1,7 = 672 mu,
cienoBaTeNbHo, mepBbiM: 1120 — 672 = 448 mur.
Otnomienue BajgentHoctei Vi(H2)/Va2(Hz) = B1/B2 = 448/672 = 2:3 (mansie (1-3)
nensie uncia). CrenoBareiabHO, BAICHTHOCTH MeTawioB: 2 U 3. Orcioma oobeM
BOJIOPOJIa U3 KUCIIOTHI, €CIHM KOJTUYECTBAa METAJIIIOB COCTABIISUIM IO N MOJIb, PaBEH:

(1 +2/3)-22400n = 1120,

n=0,02.

(A1+A2)-0,02 = 1,02,

At+Ar=51.
Jlanee —kak B IEPBOM PEILICHUN.

19. ITpu mpomnyckaHuu CEpoOBOIOPOA B PACTBOP CMECH XJIOPHIOB: Maruus (a
Moutb), sxere3a (I111) (b moinp) u memum (I1I) (1—a—b) mMon:
MgCl; + HS —— He uner;

2FeCl3 + HaS ——= 2FeCl, + Sy + 2HCI,
(macca ocanka 32b/2 = 16b);

CuCly+H,S — CuS} + 2HCl
(macca ocanka 96-96a—96b).
Oo6mas macca ocanka: (96—96a—80b)r.
96+8b—38a _2.51 (iﬁééié NazS) (1)
96 —96a —80b ifiadi é HaS
ITpu 106aBICHNU CEPOBOIOPO/IA K CMECH XJIOPUIOB Maruus (a Moiin), xesesa (I1)
(162,5/127)b = 1,28b u menu (II) (1-a—b) moms:
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MgCl; + HoS — He uner;
2FeCls + H,S — He uner;
CuCl, + H,S — CuSi+ 2HCI
(Mmacca ocanka 96 — 96a — 96b).
Oo6mas macca ocanka: (96 — 96a — 96b) r.
[Ipu nobaBnenun cynbpuaa HaTPUs:
MgCls + NasS + 2H,0 = Mg(OH),} + HoSt+ 2NaCl
(Mmacca ocanka 58a);
FeCl, + Na,S — FeS{+ 2NaCl
Macca ocajka 1,28b-88);
CuCl, + NazS — CuS}+ 2NaCl
(Mmacca ocanka 96 — 96a — 96b).
O6mias macca ocazaxa: (96 —38a + 16,6b) T
96—38a+16,6b:3’36 2)
96 —96a —96b

pemaem cuctemy ypasaenuii (1) u (2);
a=0,2 moms MgClp; b= 0,5 monb FeCly, ¢=0,3 mons CuClp
Haxomgum cocTaB cMmecu:

o(MgClz) = 0,295 10 =19'100:13,50%
0,2-95+0,5-162,5+0,3-135 140,75
o(FeCl:) = 0,5-162,5 100 = 81,25-100 =57,712%
40,75 140,75
®(CuCl2) =100—-13,50-57,72 = 28,78%
20. Haxe eciu 061 Bech 133 (11,2 11) cocrosin u3 CoHz, B HeM ObUIO ObI TOJTBKO

12 r C, ciieoBaTenbHO, YIepo] B H30bITKE.
IIpoucxopsuiue peakuu:

Ca+2C = CaC, 4A1 +3C = Al4C3

CaCy + 2HCI = CaCl, + CoHa!

Al,C3 + 12HCI = 4AICL; + 3CH,!
CTCXI/IOMCTpI/I‘{eCKI/IC CXCMBI:

Ca — CaC; — CH»
4A]1 — Al4sC3s — 3CHy, wim 4/3 Al — CHy

Brimemmtocs X Mok CHy 1 (0,5 —x) Mo C2Ha, koTopeIe 00pa3oBaiuch
3 (1/3)x momps Al4Cs 1 (0,5—x) Mmoms CaCz, COOTBETCTBEHHO;
9TH KOJIMYECTBA KapOU/a MOTyICHBI
u3 (4/3)x moms Al u (0,5 — x) Mmote Ca, COOTBECTBEHHO.
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Ortcrona:
(4/3)x+27 + (0,5 —x)-40 = 18,8
36x +20—40x = 18,8
x = 0,3 (mons CHy),
T. €. UCXOHas cMech coneprkana 0,4 moib Al (10,8 1) u 0,2 mons Ca (8 1).

21. B kucnopoze 06a meTana croparoT 0JJHO3HAYHO:
2Mg + Oy = 2MgO; 3Fe + 202 = Fe304

[TycTh MarHus OBUIO X MOJIb, JKeJle3a y MOJIb, TOT/Ia Macca CMECH
24x + 56y = 6,24/2 = 3,12;

Macca MpOoAyKTa CTOpaHus
40x +232/3 .y =4,72.

Pemas cuctemy ypaBHEHUH, HAXOAUM
x = 0,06 MOJIb Mar{us;
y = 0,03 monb xenesa.
B Bo3myxe MarHuii 4acTHYHO pearupyeT ¢ a30TOM, 00pas3ysl HUTPHU]T MarHus:

2Mg + Oy =2MgO; 3Mg + N = Mg3Ny;
3Fe + 20, = Fe304
[Tycts ¢ a30TOM mpopearupoBaio z Mojb MarHus, a ¢ kuciaopoaom (0,06 — z)
MOJIb MarHus; TOTJa Maccy MpPOIYKTOB CTOPaHUS MOXHO BBIPA3HUTh CIETYIOIUM
obpazom:
4,52 = (0,06 — z)+40 + z/3-100 + (232/3)-0,03
MgO MgsN,  Fe304

orcroga z = 0,03 MoJb.
W3 0,03 monps maraust obpasyercs 0,01 Monp HUTpUIA Maraus, U3 KOTOPOTO IO
nerictBueM Boasl BeiAeaseTcs 0,02 Moib aMMuaka:

MgzN; + 3H,0 = 3Mg(OH), + 2NH;!
0,01 moup 0,02 monb
O6bem ammuaka V = 0,02 monb «22.4 n/monb = 0,448 11 (H.Y.).

22. [Ipu cropanuu MPOUCXOMST MPOTIECCHI:
CHj4 + 20, = CO, + 2H,0;
CHy + 2,502 =2C0O; + H,0.

Cootromenne oobemoB CH4:CO2 = 1:1, a B ciiywae anermiena — CoHo:CO; =
1:2, T.e. Ha KaXapIi 1 MONH arieTHiIeHA TPUXOAUTCS | MO M30BITKA YIJIICKHUCIIOTO
raza. O0beM IPOMYKTOB IMPEBBIMIACT 00BEM UCXOMHOM cMecn Ha 32 — 20 = 12 M1,
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3HAYUT, U areTriieHa op10 12 mur, a Merana — 8 mi, uro cocrasisger 60 u 40%
COOTBETCTBEHHO.

23. YpaBHEHUS peakLUii:
CrCl, + 2AgNOs = Cr(NO3), + 2AgCl|
Cr(NO3)2 + AgNO3 = Cr(NO3)3 + Ag|
WINA B CyMMeE
CrCly + 3AgNO;3; = Cr(NO3); + 2AgCl| + Ag}
AHaJIOTHYHO
CrBr; + 3AgNO; = Cr(NO3)3 + 2AgBri| + Ag|

IIpeamnonoxum, aro B cmecH 06010 X T CrCly m (13,95 — x) T CrBra.
CunTaeM peakiuy NPOTEKAIOIIMMHU KOJUYECTBEHHO:

123 r CrCl, npu peakuuu o6pasyior 395 r ocaaka AgCl u Ag
x T CrCl, pu peaknuu 06pasytot (395/123)-x T ocanka AgCl m Ag

212 r CrBr, mpu peakuun o0pasyror 484 1 ocagka AgBr u Ag
(13,95 — x) r pu peakuuu o0pasyroT (484/212)-x r ocanka AgBr u Ag

CocraBuM ypaBHEHUE:!
(395/123)+x +484/212+(13,95 — x) = 32,99,
oTkyna x = 1,23.
Hrak, B cmecu 66110 1,23 T CrClz (0,01 Moms) u 12,72 T CrBrz (0,06 Moib).

24. [Ipu peakiuu pyOuaus ¢ BOAOH BBIACIAETCS BOIOPOI M 00pa3yeTcs pac-
TBOP LIETOYH:

2 Rb + 2H,0 = 2RbOH + H; | (1)

X MOJb 0,5x MoITb

[Ipenmnonoxum, MHEPIMS MBIIUICHAS HE MO3BOJISIET HAM BCIIOMHHUTH, YTO TaKOH
PacTBOP peardupyer ¢ LUHKOM, TOIVIA IIYTEM 3JIEMEHTAPHBIX PACUETOB IOIydaeM
coctaB cMmecH: 85,5% Rb, 14,5% Zn, u nonyyaem cBou 4 6amia u3z 10 mo pas-
OaJlIoBKe.

Ha camoM Jiesie IMHK PacTBOPSIETCS B PACTBOPE LICTOYH:

Zn + 2RbOH = RbZn(OH)4 + Ha! ()

Y MOJIb Y MOJIb
KomunuectBo pearupyromero NMHKa OonpeacIssCTCd KOJIUYCCTBOM I'HAPOKCHUAA Py-
6HI{I/I$I, T.€. MCTAJIJIMYCCKOI'O py6I/I,Z[I/I${ B I/ICXO,Z[HOfI CMCECH.
[unk mpopearupyet NONIHOCTBIO, eciu y < 2X. [Ipu 3TOM yCJIOBHM COCTaB CILIaBa
MOXET OBITh pacCcuuTaH pCUICHUEM CUCTCMbIL ypaBHeHHﬁI
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{ 85,5x + 65y =10
0,5x +y=1,12/22,4=10,05

[Monywaercs x = 0,127 u 'y = —0,0135, T.e. B cMecu oTpulIaTeIbHOE KOTUYECTBO
LMHKA, U BAPUAHT C MOJHBIM PaCTBOPEHUEM LIMHKA HE MPOXOHUT.

CrnepoBarenbHo, y > 2x. My ompeneneHusl cocTaBa CIJIaBa MOXXKHO COCTaBUTh
(hopMaIbHO-CyMMapHOE YPaBHCHHUE PEAKIIHH:

2Rb + Zn + 4H,0 = RbyZn(OH)4 + 2H, ! 3)

MIPY 3TOM, KaK MbI yKe BeISICHIIH, Bech RDOH pacxomyercst Ha peakiuro ¢ IHHKOM
1 BOJIOH. B COOTBETCTBUU C 3TUM ypaBHEHUEM

2:85,5r Rb 1 65 r Zn Beigenstor 44,81 Hy
x1 T Rbuyi r Zn Beienstor 1,12 n Ho,

otkyma X = 4,275 v Rb u 1,625 v Zn, ninm B cymme 5,9 T, oCcTabHOE KOTHIESCTBO
(10— 5,9 =4,1) npuxoauTtcs Ha IUHK, OCTABIIAKCS MTOCIE peaku (2).

Cocras crutaBa — 42,5 % pyounws u 57,25 % nuaka. O0 OIeHKe HEMOTHOTO OTBETA,
KOT/Ta HE YYHUTHIBAETCS peakitus (2), CM. BBIIIE.

25. Peakuuu paznoxenns:
NH4NO; =N, + 2H,0 (D
2NH4NO3 = 2N, + O, + 4H,0 (1ipu BeICOKOH TeMIeparype) 2)
(NH4)>Cr207 = N3 + Cr,03 + 4H,0 3)

[TockonbKy eqMHCTBEHHOE TBEPAOE BEIIECTBO, OCTAIOIIEECs OCIe MPOKaINBAHNA,
ato okcua xpoma(Ill), To MOXKHO MTOCUUTATh, CKOJIBKO OMXpOMAaTa aMMOHHSI OBLITO B
WCXOIHON CMECH 1 CKOJIBKO a30Ta M3 HETO MOTYYHIOCH:

N3 232 r (NH4)2Cr207 momywaercs 152 r Cr203 u 22,4 1 N»
m  xT (NH4)2CrO7 — 1521 CrO3my a1 N»
Otkymax =23,21,y=2,24 .

[TpuBoaMM 3aauy K CTaHAAPTHOHN «3a/laye Ha CMECH»: BBIYUTAaeM U3 o0IIel mac-

CBI HCXOIHOM cMecH Maccy OMXpomarta, MmojlydyaeM CyMMapHYI0 MacCy HUTPHUTA U

Hutpara 54 — 23,2 =30,3 . A 00beM BBIACTUBILUXCS MIPH PA3JIOKECHUH 3TUX ABYX

BeIeCTB ra3oB (0e3 BOJbI, T. K. YCIOBUS HOpMalbHbIe): 11,2 — 2,24 = 8,96 1.
Pemaem 3Ty craHmapTHYIO 3a/1a4y:

[Tycts HUTpUTA 1 T, TorAa Hurpara — (30,3 —n) ©.

Mo peakuuu (1) momyuurcs 22,4 -n/54 1 azora

Mo peakiuu (2) momyuutcs 44,8 +(30,3 —n)/160 1 N2 + 22,4+(30,3 —n)/160 11 O,
B cymme nosiyuaem
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44,8+(30,3 —n)/160 +22,4+(30,3 —n)/160 = 8,96
orkyna n =9 r NH4NO», (30,3 —n) = 21,3 r NH4NO3

26. 6,72 1 yrnekucinoro raza — 0,3 Mosb;
24,4  0eH301HOM KUCIOTHI — 0,2 MOJIb.
[Tycth B cMecH X MOITb CTHPOJIA U1y MOJIb H30ITPOITIIIOeH301a. Peaknm oknucieHus:

CsHsCH=CH, — C¢HsCOOH + CO»
CsHsCH(CH3), — Ce¢HsCOOH + 2CO,

HOCKOJ'ILKy OCH30J1 HE OKHCIISETCS B 3TUX YCIIOBUAX, IIOJIYYHUM:

x+2y=0,3
x+y=0,2
x=y=0,1

Torma B emecu 10,4 T ctupona, 12,0 r m3onponmnben3ona 15,6 r 6enzona.

27. Peakuu ruapupoBanust (LMK TUAPUPYETCS TOXKE, MTOCKOJIBKY THUAPHPOBA-
HUE «HCUEPIIBIBAIOLICE»):

H,C=C=CH, + 2H; = H3C-CH,—CH3
H;C-CH=CH; + H; = H3C—CH,—CHj3
H,C=CH-CH,-CH=CH; + 2H; = H;C-CH,—CH,—CH,—CH3

Q—: +3H, —= NN

ITycTs B cMecH ObLIO a MOJIb TIPOMaKeHa, b MOJIb MPoIeHa, ¢ MOJIb TIeHTaANeHA,
B MOJIb BUHHWJIIMKITIONIEHTEHA. Toria KOMMYecTBO BOAOPO/IA TSl TOTHOTO THAPUPO-
BaHus: 2a + b + 2¢ + 3d.
[To peaknusam cxxuranus, kKonuuecTBo oOpasyromierocs CO2: 3a + 3b + S5c + 7d.
ComacHo ycIoBHIO,

2a+b+2c+3d=0,5-(3a+3b+ 5¢c+7d), unm

0,5a=0,5b + 0,5¢ + 0,5d, nnu

a=b+c+d,Te. KOTMIECTBO a PABHO KOJHUYECTBY OCTATBHBIX KOMITOHEH-
TOB cMecH, uin 50 MOIbHEIX %.

28. 26,5% CsHiz u 73% C7H6, mu60 79% CeH1a 1 21% CgHjs.

(0.455+0,318K)a-kb, _  0,455a
5-0,318a g "-0,318a

rae a —macca COg, b — macca yrmesonoponoB CnHonz 1 CorkHnt2k+2).

20. Crtporo roBops, 3a1a4a He SBISIETCS 3aaueid «Ha cMecu». Ho, MOCKONbKY

pacyeThl BCC paBHO NapalJICIbHBIC, Mbl IOMECTUJIX €€ B 3TOT pa3aci.
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a) Peaknus ¢ comsiaoit xucioroit: 1,52 — 0,56 = 0,96 r meramia npopearu-
posaio, 0,896 1 Hy o6pazoBanocs.
Atomuas macca metamuia M =11,2.0,96/0,896n=12nr.
Bo3moxHbIE pelieHus:

aToOMHas Macca BaJICHTHOCTH 3JIEMEHT
12 1 C He moaXOaUT
24 1I Mg nopxonut
36 11 Cl He moaxogut

peakuus: Mg + 2HC1 = MgCl, + Ho.

0) Peakmus co menousto: 1,521 —0,96 r=0,56T1,
sreMeHTHl Beiaeamm 0,896 1 Ho.

ATomHas Macca 3JIEMEHTa:
M=11,2:0,56/0,896.n = 7n (T).

Bo3MokHbIe perieHus:

aToOMHas Macca BAJIEHTHOCTb  DJIEMEHT
7 | Li "He mogxomut
14 1I N He mogxoaut
21 11T Ne He moaxoauTt
28 v Si moaxomut

peaknus: Si+ 2NaOH + H>O = Na,SiOs + 2H.
B) B3aumMoneiicTBrE 2IEMEHTOB JPYT C APYTOM:

2Mg + Si = Mg>Si

0,96r M + 0,56 r Si = 1,52 r cunmuuuna MgxSiy.
MaccoBsble onu:

oMg = 0,96/1,52 = 0,63;

osi =0,56/1,52=10,37;

x:y=0,63/24:0,37/28=2:1,
YTO MOATBEPKAaeT GopMyiTy CHIMITAa Marams Mg Si.
r) Peaknus cunuimaa ¢ KUCIoToit:

Mg>Si + 4HCl = 2MgCl; + SiHy;
0,02 moip 0,02 MOIb.
1) Peakuus cunana ¢ KUCIOPOJIOM:

SiH4+ 20, = Si0; + 2H,0.

Kucnopoma 6sut0 1 mutp, nmm 0,0446 MoIb.

Pacxon xucmopoga B peakmuu — 0,04 MoIb, T.€. TIOCIIE PEaKIUHA €r0 OCTaIOCh
0,0046 Mob.

[MpuauMaem, 4To TeMIieparypa HEM3MEHHA U COTIOCTABIISIEM JIaBIICHUE B COCYIE JI0
1 TIOCJIC PeaKIH:

104 P> =0,0046/0,04 - P; uto coorBerctByeT 0,1P1.



Paspen I1.

AnropuTtMbl pelieHna KaueCTBeHHbIX 3aday

1. PaccyXaeHus o «KIn4vmKax», Ufm nodyemMy sagayvv
Ha3bIBalOTCA «Ka4YeCTBEHHbIMUY.

B nepBom pa3zzaese paccMOTpeHBI cliocoObl opManu3aliy peieHnii 3a1ad, B KOTO-
PBIX XUMHYECKHE POOIIEMBI SIBJISIOTCS] BTOPUYHBIMH, BBITEKAIOIMH U3 PACYETOB.

Bo BTOpoMm paszene momnbiTaeMcs cAenaTh Bce HAa000OPOT: XUMUYECKast COCTABIISIO-
mast SIBIIAETCS TEPBUYHOM, T.€. JIOTHKA PEIIeHHS 3a/1aud COCTOUT B XUMHYECKHX
paccyXIIeHHUsX; a pacueThl (€CIIM OHU €CTh) — BTOPUIHBIMH, yToUHIomMMA. [1ycTh
JaKe pe3yabTaT pacdera sBIIeTCs KIFOUYNKOM K KaueCTBEHHOH 3ajade, OT ATOTO ee
JIOTHKa HE CTAHOBHUTCS MEHEE «KaueCTBEHHOW», ¥ TaKas 3a/1aua IomaeT BO BTOPOH
paszzen.

Taxas kiaccuukarys B OOJBIION CTETICHN yCIOBHA, TTOCKOIBKY CTEIIEHb BaXKHO-
CTH TOW WUJTM MHOM COCTABIISAIONIECH B JIOTUKE PELICHUS 3a]]aul — Hallle YMO3PUTEIb-
HOE 3aKIII0YeHIE, KOTOPHIE, OHAKO, 110 MPUYHHAM HEKOTOPOTO OTBITA B TIOJOOHBIX
BOIIPOCAX MOTYT MPETEHI0BATh HA OTHOCUTEJIbHYIO UCTUHY.

T.e. «kaueCTBEHHBIMI» JABAalTE HA3bIBaTh HE TOJBKO 3aJa4H, B KOTOPHIX HET HU
OIHOM HUQPBI, HO U 3aJa4M, B KOTOPHIX IHU(PBI €CTh, HO KIFOUEBBIM MOMEHTOM
SIBIIIOTCS XUMUYECKHUE SIBIICHUS, IPEBPALeHN; 6e3 3HAaHUS XUMHUH TaKyIO 3ajady
PEUIUTh HEBO3MOXKHO.

XopoI11o cocTaBiIeHHas 3a/1a4a, IpeaHa3HaueHHas U1 OJIMMITNA/ IIKOJIBHUKOB 110
XHMUH, HE J0JDKHA TPeOOBaTh OT PEIAIOIIEro 3HAHUH, BEIXOIIIINX 33 LIKOJIBHYIO
MporpaMMy B LIMPOKOM CMBICIIE 3TOTO TepMHUHa (T.€. TUItoC (paKyIbTaTUBEL, yueo-
HBIE TIOCOOMSI AJ15 IIKOJILHUKOB U TIP. — & HE TOJBKO IIKOJIBHBINA YY€OHHK OT CHX 10
cux). Ho, ecnu mpu NpuItoKeHWH IIKOJBHBIX 3HAHHUNA IIKOJIBHUK MOTY4aeT B UTOTE
(dopmyny BemiecTBa, KOTOPOTO 3HATh HE MOXKET, M OT HEro He TpeOyeTcsl Halucarh
MIPOMBILIUIEHHBIA CHHTE3 3TOTO BELIECTBA, TO TAaKOW BMJ 3a/Jad B OJMMIIMAgaX
BIIOJIHE MpuemiieM. Hanpumep, 3amaua, KOTOPYIO HE pelInTh Oe3 3HaHUsSI XUMHU
JIra3oMeTaHa, He HMeeT IIpaBa Ha cymecTtBoBanue. Ho 3amada, B koTopoii pacuera-
mu nonyyaercsi CHoN» 1 Hy)KHO HapuCOBaTh €ro CTPYKTYPHYIO (hopMylly — UMeeT.

I[perfI BU 3a4a4 — 93TO TC, B YCIIOBUH KOTOPBIX COACPIKUTCA MOJIHOC OIMMCAaHUC
HCHU3BCCTHOT'O MIKOJBHUKY BCLICCTBA WM IIpoLecCa C HeO6XO,I[I/IMI>IMI/I IIpuiIo-
JKCHUAMH; a PCHIAOIICMY IMPEAJIaracTcsl Ha OCHOBAaHUU UIKOTIbHOL (He nmyTaTtb C
OFpaHquHHOﬁ) JIOTUKH CACJIAaTh KakoH-mbo BBIBOJ, KaueCTBCHHBIA MJIM KOJIHYe-
CTBCHHBIM. Takue 3aa4u pOBHO TaK K€ HC Tp€6YIOT HHUYCTO, KPOMC MIKOJIBbHBIX
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3HAHUM U JIOTUYECKOTO MBIIIICHHS.

O «kaouukax». HenmpemeHHast 4acTh XOPOIIO COCTAaBIEHHOW ONMMIIMAAHON 3a-
nayn. He npuMHUTHB, KOTJIa IIKOJIBHUK payeTcs (pase «BBLACIHIICS Ta3 ¢ 3amaxoM
TyXJIBIX SIMID», HO TPaMOTHAs IOJACKa3Ka, ¢ KOTOPOH HAYMHAETCSI PaCKpy4YHBAHUE
JIOTUYECKOTO PELICHMUS.

Kak npaBuiio, B 0TMMITHaAHBIX 33/1a4aX UCIOIBb3YETCsl HECKONBKO KITFOUYEH pereHns
— MIPOCTO MTOTOMY, YTO 3a/1a4a BBICOKOM CIIOKHOCTH, KaK MIPABUJIO, pAaCKpyUHBaeTCA
C pa3HbIX KOHIIOB.

Ilpumep. becupeTHbI Ta3 A, IMEIOMINN PE3KUH 3amax, TOPUT B KHCIOPOIE C 00-
pa3oBaHMEM pacIpOCTPaHEHHOTO B MpUpoe raza b, HO B 3aBUCUMOCTH OT yCIOBHH
MOXeT Jath ra3 X. b oOpasyer ¢ BogopoaoM BemmecTBO A U IpH OOBIYHBIX YCIIO-
BHAX C aKTUBHBIM METAJUIOM M JaeT TOIBKO OHO TBEPAOE BEUIECTBO B, serko
pasnaratouieecs Bogoi ¢ oopazosanueM A u . Eciam BMecTo BOABI B3ATh pacTBOp
HCI, o nonyuaercs BemectBo [l u xnopua metamia M. TBepaoe Genoe BemecTBo
I' pasnaraercs npu HarpeBanuu, Tepaer Ha 1 monb I' 0,5 Monb BoAbI M IEPEXOANT B
BemiecTBo E, KoTopoe pearupyer ¢ BOAOpoaoM, 00pa3ys BOAY U TBEPIOE BEIIECTBO
JK; nmpu snextponuse pacruiasa 1 mons Bemectsa JK Ha aHoze Beaensercs 11,2 n
(n.y.) Bogopona. Kakue BemecTa ynoMsiHyTH B 3afaue? Hanuimre ypaBHeHNS HX
MIpeBpaIIeHUH.

Pewenue.

I'me xe «xmounk»? BHUMarenpbHO 4uTaeM, U BUAMM (B MEPBOM YacTH Takas 3a-
nadka O0buta), uto 11,2 m Bomopoza (0,5 Mok u3 1 Monb paciiaBa) BEIICTISCTCS Ha
aHoze. 3HauuT, JK — ruApua OTHOBAJIEHTHOTO METalIa.

Haneime npocro: ecnu K — LiH, o E — LixO, o6pazyromeecs npu paznoxenuu I
= LiOH (ruzpokcuasl Apyrux MIETOYHBIX METAJUIOB HE Pa3jOKUTh TaK MPOCTO);
noHATHO Toraa, yto M = Li. CoenuneHue TuTHs, JETKO pas3fararomieecss BOAOH 1
MIPY 3TOM HE THAPUA — 3TO HUTPHJ, KOTOPBIiA, IT0 aHAJIOTHH C OKCHIOM, 00pasyeTcs
B3aMMOACUCTBHEM JIUTHS C a30TOM. A30T, KaK M3BECTHO, 00Opa3yeTcs: CKUraHHEM
amMmuaka; cxuranue c¢ karaauzatopom aaet NO. T.o., X — NO, A — NH3, b — No,
B — LisN, I' — LiOH, JI — NH4Cl. Otu BemiecTBa yIOBIECTBOPSIOT XUMHUYECKAM
MIPEBPAICHUSM, ONTMCAHHBIM B YCIOBUU!

4NH;3 + 502 = 4NO + 6H,0,

4NH;3 + 302 = 2N, + 6H,0,

N>+ 3H; = 2NH3,

6Li+ N> = 2Li3N,

Li3N + 3H,0 = 3LiOH + NH3,

LisN + 4HCI1 = 3LiCl + NH4Cl,

2LiOH = Li,0 + H;0,

LiO + 2H, = 2LiH + H0,

2LiH = 2Li + H» (smekTpomnus).
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2. Buabl knroven

2.1. OpraHonenTu4yeckue CBOMCTBa, M AeHTUMdMKaLMA MO LuBeTYy
M 3anaxy, aHariIMTU4eckme Ka4eCTBeHHble onpeaeneHus.

Kittounk, copeprkaniiii BAeHTUGUKAINIO M0 [BETY U 3alaxy — 3TO I 3PYANUTOB.
Janexo He Bceraa KpacHbIM I[BET O3HAYAET Me/lb, & YEPHBIH —IUOKCH]] MapraHIia.
[TosTOoMy IoYTH BCeria aBTOPHI 33/1a4 HE OCTaBJISIFOT PelaTelis HaeIuHe ¢ 0oraTbiM
BBIOOPOM NMPUHAIEKHOCTH «PE3KOTO 3araxa» Hin «(QHroIeTOBOM COmn.
Ilpumep. KopnaHEBBIH OPOIIOK, BBIMAJAIONINN TPH pa30aBIeHIH BOIOM pacTBOpa
COJIM CBUHIIA, TPUMEHIIIN I BOCCTAHOBIICHUS 3aMEIICHHBIX KETOHOB CJIOKHOTO
CTPOEHHS B COTBETCTBYIOIINE CIIUPTEHI.

Peakunsa npoxoamina ciemytommm oOpa3oM: keToH (1) mpeBpaTuin CTaHAaPTHBIMU
METOAAMH B THAPA30H; KOPUYHEBBIN MOPOIIOK YHEPTHYHO B30OJATANN C BOAOH, U
Ty/a pUKaaiy Mody4eHHbIN ruapa3on. [Iponsoma OypHas peakius, B pe3yib-
TaTe KOTOPOH OpraHuYecKuii cIoi coaepxkain ciupt (2) — ¢ BerxogoM 30—-80%, mpu-
4yeM, 4eM OoJIbIe 00beM 3aMECTHTENIEH BOKPYT KapOOHUIBHOM TPYTIITHI, TEM BBIIIIE
BBIXOJ] CITUpTa. AJIBTEpPHATUBHBINA MPOoAYKT (3) mpencrasiseT co0oil coequHeHne,
cofiepKariiee a3oT, IPUMEPHO YABOCHHON MOJSIPHOW Macchl MCXOJHOTO KETOHA.
Ecnu nenate Ha060pOT — BOAHYIO CYCIEH3HWIO MOPOIMIKAa AOOABIATH B THIPAa30H
KETOHA, TO 00pa3yeTcst TOILKO MPOIYKT (3).

AHann3 KOpUYHEBOTO TIOPOIIIKA ITOKa3aj, YTO 3TO COSTNHEHHE

— COZIEP’KUT CBHUHEII,

— YepHEeT, a 3aTeM KpacHeeT Npu npokainBanuu 110 400°C

— pacTBOp MCXOTHOW COJM CBHHIIA MOJYYAETCS MPH KUISTYEHUH ITOTO KPACHOTO
MIOPOIIIKa B KOHIIEHTPHUPOBAHHOH (“TIeAAHOI’) YKCYCHON KUCIIOTE,

— YepHeeT MpPHU JJIUTEIBHOM XpaHEHUH B 3aKpBITON OaHKe (M MMOCIE 3TOTO Mpak-
TUYECKH HE OKa3bIBaeT NEHCTBHS Ha THIPA30H, NPU JIMTEIBHOM BO3ICHCTBUU
nonygaercs (3)).

[peanoxure 1 000CHYHTE CXEMY OITUCAHHBIX MTPEBPAILICHHH.

Pewienue.

33.,[[3‘{8,, MNOMHUMO BCCTro mpo4ero, €me M TCCTUPYCT HA HUHCPLUIO MBIINUICHHA.
HpOCTO,Z[YH.IHHﬁ pemareyib MOXET MOUHTCPCCOBATBCA COCTOAHUCM COCTABUTCIIA
IIpU HAlIMCAHUH HaHHOﬁ 3aa491 — HY KAaKOC€ K€ 3TO COCAMHCHUC CBUHIIA ITPOSBIISACT
TaKHMC MOIIHBIC BOCCTAHOBUTCIBHBIC cBoiicTBa? quL noAyMaBIIr, HCIPEMCHHO
OINO3HACT CYypHUK B KPACHOM IMOPOIIIKE (KJ'IIO‘II/IK!), JAAroIIeM COJIb ITPU KUITSTIYCHUU C
YKCyCOM. HaHpaIHI/IBaeTCH KJIAaCCUYICCKOC NUCTIPONIOPIHUOHUPOBAHNEC, 3HAKOMOC 110

xJopy, hocdopy u ap.:
Pb304 + 8CH3COOH = 2Pb(OOCCH3), + Pb(OOCCH3)4 + 4H20

XOTS[, KOHCYHO, ACHOCTH B BOIIPOCC CYIIHOCTHU «BOCCTAHOBUTECIIA» OoJtbiire Ii187CTa-



s0. HaoGoport, moHATHO, uTo 6e3 PbO; B kakoM-HHOYIs BHIE HE 00OILIOCH — SIBHO
9TO OH pasiaraeTcst Mpyu HarpeBaHWM:

3PbO; = Pb304 + Oy

Janbuie yxxe TpeOyercss IPUMEHHUTH JIOTUKY M KOHCTaTHPOBATh, YTO KOPUYHEBBIH
Y YEpHBIN MOPOIIOK — 3TO OJMH U TOT K€ JMOKCHUJ CBUHIIA, TIOCKOJIBKY YEPHETH-
KPacHETh MOXKHO TOJIBKO M3 9TOTO COCTOSIHHS, a BBIIIE BAJICHTHOCTEH y CBUHIIA HE
CYILECTBYeT. 3HAUHT, U KOPUUHEBas (popMa, KaK CIeIyeT U3 YCIOBHUS, aKTHBHAs,
YyepHasi — HeaKTHBHAA (3TO (HaOpUUHBIN, KOTOPHIH XpaHUTCS B OaHKE Ha MOJKE).
Hwugero ci10)xHOT0, 0COOCHHBIX 3HAHWI XMMHH CBHHIIA TIOKa He TpeOyeTcs.

U3 wero oOpa3oBaics 0cajoK TUOKCH/IA CBUHIIA P pa30aBlIeHHN BOJIOW pacTBOpa
HCXOmHOM comu cBuHIA? OYEeBUIHO, U3 TETpaaleTara CBUHIIA:

Pb(OOCCH3)s + 2H,0 = PbO, + 4CH3COOH

HOI[XOI[I/IM K OOBSICHCHHUIO HEOOBSICHUMON BOCCTAHOBUTEIHHON CIIOCOOHOCTH
JAUOKCHJa CBUHIIA, U, TIOCJIC BHUMATCIILHOI'O MMPOYTCHUA YCIIOBUA, BUAUM, UTO OIU-
CaHO BOCCTAHOBJICHUEC BOBCEC HE Kap60HHJ'IBHOfI Tpynmbl B CIUPTOBYIO, a THApa30oHa
B CIIMPT, 4 3TO HE OAHO U TO xe!

RR'C=0 + HoN-NH; — RR'C=N-NH; + H,O
RR'C=N-NH, — RR'CH-OH + N»

Benp B 3TOM citydae BBIAETSETCS a30T — HeKyHda eMy Oosnblie aeBathest! MoxHO
JIETKO cOO0pa3uTh, YTO OMKMCAHHAsI PEaKLHUs TOJIBKO MO OTHOIIEHHIO K TPECIIOBY-
TOMY YTIJIEpPOLY — BOCCTAHOBUTENBHAS, @ B CYMME 3TO TUIIUYHOE OKUCIIEHUE a30Ta
THIPa30Ha B MOJIEKYIISIPHBIN a30T (—4€), Ipu KOTOPOM Iapa dIIEKTPOHOB (SIBHO 110
HEOCMOTPY) MPHUCBAUBAETCS YIIIEPOAOM (+2€), a CyMMAapHBIA MEPexoa dIeKTPo-
HOB BCE€ PaBHO OyleT K CHJIbHEHIIEMY OKHCIHMTENO N0 UMEHU JUOKCHJ CBUHIIA,
T.€. IOCTIeTHEE YPaBHEHUE ONMKCHIBAET THITMYHYIO PEAKLUIO OKHUCIEHUS (a30Ta).

3aoauu.
1. JBara3za A u b ¢ peskuM 3armaxom, B 3aBUCHMOCTH OT yCIIOBHI, pearupyror
MEX]Ty COOOH Mo-pa3HoOMY:
a) B ciy4yae U30bITKa A 10 cxeMe: 8A+3b = 6B+T
(cyxoit (ra3)
OCTaTOoK)
0) B cimyuae u30biTKa b — 1o nHOI cxeme: 2A +3b=T"+6]]
(raz)

Benoe BemectBo B oOparmMo pasmaraercs mpu HarpeBaHwmd, obpasys A u /.
[InotHOCTE I cocraBmsier 1,25 1/ (H.y.). Pacmmdpyiite mepeunciieHHbIE BEIIECTBA.

2. Pa3z0upasice Ha cTapbIX Mmoikax B Ja0OpaTOpHH, XMMHUKH OOHAPYKHIU
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0eoe KpHCTANIMUECKOe BEIIECTBO. BellecTBO XOpOIIO pacTBOPSIIOCH B BOJE,
obpasyst kuchieiid pactBop. [Ipu mobaenenuu k pactBopy 1,00 T 3TOTO BelecTBa
IO KaIIsIM pacTBOpa HUTpara cepedpa oOpa3oBaioch 2,73 T 6€10ro TBOPOKUCTOTO
ocaznka. [Ipu naneuetinem nooasneHnr AgNO3 HaOIFOIACTCsI BBIMAICHUE YEPHOTO
ocaJika M BBIJIEJICHHE Tra3a ¢ IUIOTHOCTHIO Mo Bomopoxay 14. Ompenenure, Kakoe
BEIIECTBO HAIIUIM XMMHUKH, U HAITUIINTE ypaBHEHHS ero peakunit ¢ AgNOs.

3. benas narpuesas conb xopoio pactBopuMma B Bozae. Ecnu k e€ pactBopy
n00aBUTH PAacTBOP XJIOpHAa Oapus, BeIllafaeT OeNblii 0Ca0K, PACTBOPUMBIN B CO-
nsHOH kucnore. [Ipu nobGaBieHnH K pacTBOPY MCXOAHOM CONM pacTBOpa HUTpaTa
CBHUHLIA BbIITaJaeT OeJIblil 0CalloK, KOTOPBIN HE MEPEXOAUT B paCTBOP IIpH eHCTBUU
KOHLEHTPUPOBAHHOH a30THON KUCIIOTHI.

Ecnu ncxogHyio coib MpoKanuTh 0€3 IoCTyna BO3MyXa M IMOIYYEHHBIH OCTAaTOK
pacTBOpPUTH B BOJIE, TO B 3TOM Cllydae IpH JOOaBJIEHUHU K pacTBOPY xyopuzaa Oa-
pust BbImagaeT Oeiblil 0CaloK, HEPACTBOPUMBIN B KUCIIOTaX. A €cliM K pacTBOpY
N00aBUTh HUTpAT CBUHIIA, 00pa3yeTcsi Cepblii 0CamOK, KOTOPBIH MOJ ACHCTBHEM
MEPOKCHIa BOAOPOJa IpeBpallaeTcss B 0cafok Oenoro usera. Uro coboil mpex-
CTaBJIsIeT UCXOQHOE BewlecTBO? Hanuimmre ypaBHEHNS IEPEUUCICHHBIX PEAKIUH.

4. BemectBo A, XpaHuBIeecs B TEMHOTE, HE UMEET 3araxa; OHaKO, €CIH €T0
XpaHUTh Ha CBETY, 00JIafiaeT ciia0biM 3amaxoM. [1pu ocBelieHrn U3 Hero 00pasyeT-
cs1 TBeproe BeuecTBo b u rasz B. BemectBo b pacTBopsieTcs B KOHUEHTPUPOBAHOM
BogHOM pactBope [, mpu 3TOM 00pasyercs pacTBop BemecTsa [ u ra3 E. PactBop ]
CHOBa IepexoauT B pacTBop I pu aeiicTBum ra3a JK ¢ pe3kum 3araxom, UMEIOIIEro
KHCIIbIE CBOICTBA U 00pasyomierocs mpu peakuuu B ¢ Bomopoxom. [pu cmemennn
BemecTBa B ¢ pactBopom /| cHOBa oOpasyercs A, a mpu cMmelieHuu ¢ ra3oM E u
BOJIOM 00OpasyeTcs pactBop, copepskamuii I' u JK. Pacmudposars BemectBa A — XK
U HaIlUCaTh YPAaBHEHUS BCEX YKa3aHHBIX PEaKLUM.

5. XKunkocts A B3auMonecTByeT ¢ razoM B B MonsipHoM cooTHouenuu 1 : 1.
IIpu sToM 00pazyetcs TBepaoe Oenoe BemecTBo C, XOPOIIO pacTBOPUMOE B BOJIE.
[Ipu noGamnennn k BogHOMY pacTBopy coxepxarmieMy 1,00 T C m30srTka Pb(NO3)2
BbImanaert 1,15 r 3omoructoro ocaaka D, a mpu 1o6aBIeHNH K TAKOMY YK€ PacTBOPY
C m36p1TKa NaClO4 obpasyercs 0,863 1 6eoro ocanka E.

a) Onpenenure BemectBa A, B, C, D u E. Hanmmure ypaBHeHus yka3aH-
HBIX B 3a/1a4€ peaKiuil.

0) Kpatko oxapakrepusyiite npumeHeHne BemiecTBa C B OpraHU4IecKoil U
HEOpPraHUYEeCKON XMMUU.

6. Merann M:
— [IPY HarpeBaHUU C OKCUAOM yIyiepoaa obpasyet coenunenue M(CO)s; To
e camoe MoJTy4yaeTcs PH HarpeBaHuu Cynb(ua0B M ¢ OKCHIOM yIiepona;
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— pacTBOpSETCs B KMCIIOTaxX C BbIIEJICHUEM BOJOPOA;

— HE pacTBOpPSETCS B Iesnodax, HO mpu ciuiapneHuu M(OH), ¢ okcumpom
Kamusi obpazyer coequaenne KMOo.

— B COCTOSIHMM MZ" B aMMHAYHOM PacTBOPE /IaeT KAY€CTBEHHYIO PEAKIIUIO
C BEIIeCTBOM A B CJIa0OIIENOYHOM cpezie, 00pa3yst IpKO-KpacHBIH HEPACTBOPUMBIH
KOMIIJICKC; BEIICCTBO A IIpU 5TOM MOJYyYaroT I[Cf/iCTBI/IGM TUAPOKCUIIaMWHAa Ha Aa-
netun CH3COCOCHz3;

— MeTaiu1 M B BHJIe CITUTKA KaTaJUTUYECKUIMHU CBOMCTBAMHU HE 00JaIaeT, a
BOT TBepAas CyOCTaHINs, TOMYyYMBIIAsCS B Pe3yJIbTaTe pacCTBOPEHHUS CIuiaBa M ¢
AIFOMHMHUEM B IIIEJIOYH, IIUPOKO MIPUMEHSAETCS KaK KaTaau3aTop.

Onpenenuth BemectBa M n A. Kakue peakuuu katanu3upyeTr cyOCTaH-
[IYs, TOMy4YeHHas B TociieqHeM cirydae? [Ipenmoxkure cTpyKTypy HEPaCTBOPHUMOTO
komIuiekca M ¢ A.

7. [Tpu B3anMoOECTBUN JKENTOTO MOPOIIKA A C JETKOIIOJBHKHON OecrBeT-
HO# KHUAKOCTBIO B (T, — 33,4°C) GbLI 110JIyYeH PACTBOP, M3 KOTOPOTO KPUCTAI-
JU3yeTcs B BUAE 30J0THCTO-KEJITHIX KpucTaioB coenunenue C. [Ipu HarpeBanun
BBILIE TEMIIEpaTyphl IUIaBIeHUs (a Takxe rpu yaape) C co B3pbIBOM pacnagaercs
¢ obpazoBanueM A u raza D (tutoTHOCTB 0 Bogopony 14). Tepmudeckoii qemnomnu-
Mmepusanueii napos Bemtecrsa C (300°C, 0,01 MM PT.CT.) MOKET OBITH TOTYYEHO
OecrBeTHOE JeTy4ee (C 3armaxoM noja) BemecTso E (TNIOTHOCTH 1o Bogopoay 46).

1) Onpenenute BemectBa A — E.

2) Peakuus nonyuenus C oOpaTumMa, Kak MO)KHO CMECTUTh BIIPaBO PaBHO-
BECHE 3TOM peakiuu?

8. Wccnenopatens npokaauBai 3KBUMOJISIPHbIE KOJTMYECTBA IUHKOBBIX coylel
(A u B) nByx kmcnor. Oba ocrarka mociie MpOKaIWBaHHUSA COCTOSUIM M3 0EJoro
BEIIECTBA, KOTOPOE M3BECTHO MOJI Ha3BaHUEM (PHUITOCO(CKOH MEPCTH, B UCTIONB3Y-
€TCA IJIA MPUTOTOBJICHHUA IIUHKOBBIX 6CJ'H/I.H. B O6OI/IX CllydadaXx Ipu NpoKaJIruBaHUN
BBLIEJSUIMCH Oypble mapbl. [Ipu oxmaxaeHuH 10 KOMHATHOM TeMIeparypsl Hapbl
CTYIIAJIUCh B JKUIKOCTB, a MPHU OXJAXKACHUU CMECHIO JIbJ]a C COJIBI0 OHU 3aTBEp-
JIeBaJIM, OJHAKO, TIPH 3TOM MPOAYKT pa3ioKeHusi A 00pa3oBbIBaJI OECIBETHHIC, a
MPOAYKT pasiokeHus b — Oypbie kpuctaiisl. B 00oux cinyuasx Oypbie mapsl mo-
IJIOIIATKCH TOPSYUM PacTBOPOM €IKOTO HaTpa ¢ 0Opa3oBaHHEM OeCLBETHBIX pac-
TBOPOB, a HaJl MENOYbI0 coOMpalIcsi OeCBETHBIH a3, NOAJEP)KUBAIOIINI TOpEHHE.
[IpupocT Maccsl pacTBOpa LIEJIOYM COCTABIISUI IIPU MOMIOIIeHnH napoB 49+ 1% ot
Macchl MpokainuBaeMoi conu. [locne HeHTpaIu3auu UIEN0YHbIX paCTBOPOB a30T-
HOWM KUCJIOTOM K HUM ObLT JOOaBJIEH PacTBOp HUTpaTa cepedpa. B 00oux ciydasx
BBIIIAJ JKEJITOBATBIM 0CAIOK.

Omnpenenuts conu A u b. Kakue npoueccel Habmonan uccnenosarens? B kakom
ciydae mociie g00aBieHusl pacTBOpa HUTpaTa cepedpa BhIMaio Oojblle ocaaka?
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Kaxk nasbiBaeTcs mporunecc, HpOI/ICXOI[I/IBH_II/Iﬁ B oboux ClIydadax mnpu IOrjIomcCHUun
OypBIX MapoB MIETOUBIO?

9. Benoe TBepmoe KpuCTaIIMYECKOE BELIECTBO X HPOSBISIET CIEAYIOIINE
CBOMCTBA!

a) OKpalllMBaeT IJIaMsi Fa30BOW TOPENIKH B UHTCHCUBHO-KEIITHIN LIBET;

0) BOAHBIA pacTBOp BelllecTBa X MpPOSBISET HEUTpalbHYyIO peakuuto. IIpu

MEIJICHHOM BBEIEHHM CEPHHUCTOM KHUCIOTHI (pacTBop SO2 B BOAE) pacTBOP MpH-
HUMAaeT TEeMHO-KOPHYHEBYIO OKPACKy, KOTOpasi HCUe3aeT MpU U30BITKE CEpPHUCTON
KHCJIOTBI,

B) ecJIu K 00ecLBEeUCHHOMY pacTBopy, nogkuciaeaaomy HNO3, no6aButs pac-
TBOp AgNO3, TO BRINAJAET KENATHIA 0CaJOK, HE PACTBOPUMBIN B BOIHOM aMMHAKE,
HO XOPOILO PacTBOPUMBIH B MPUCYTCTBUM LuaHUA-HOHOB CN min THocynbdar-
HOHOB SZO?;

r) IIpY BBEICHHUHU B BOIHBIM PAaCTBOP MCXOJHOTO BEIIECTBAa X MOAWAA KaJlUs
1 pa30aBICHHON KUCIOTHI MOSIBISICTCSA TEMHO-KOPUYHEBOE OKPAIIMBaHKE; PACTBOP
MOXHO 00€CLIBETUTD 100ABICHUEM CEPHUCTON KHCIOTHI WIIM PACTBOPA THOCYb(a-
Ta HaTpUs;

) HaBecKy ucxonHoro Bemecrsa X Maccoit 0,1000 r pactBopstoT B Boae. B
rony4deHHbIH pacTBop mo6asistot 0,5 r KI u Hexoropoe xonmdecto pa3d. HaSO4.
OO0pazoBaBIIKiCS TEMHO-KOPUYHEBHIH pacTBop TUTpyoT 0,1000 M pactBopom
THOCYNb(aTa HATPHUS A0 MOJHOTO 0OECIBEUMBAHUs, HA TUTPOBAHUE PACXOAYETCS
37,40 mn pactBopa NaxS,0s3.

Ha ocHoBannu HabMr0AaEeMBIX KAU€CTBEHHBIX M3MEHEHHH B OIIBITAX ONPEEIINTE, U3
KaKHX XUMHYECKUX 3JIEMEHTOB COCTOMT BeulecTBO X. Hanumure B nonHOM hopme
YPaBHEHUS peakLUi, NpoTeKaroIux B oneitax 0) — r). Ilo skcnepuMeHTanbHBIM
JaHHBIM YCTaHOBUTE (OPMYITY HCXOJHOTO COCAMHEHHS X.

10. YcranoBute (Gopmyny Oeoro KpUCTaJUIMYEeCKOro BellecTBa A, KOTOpOe
[IpU HarpeBaHuu Oe3 JOCTyma BO3/AyXa pacraaaeTcs, mpuieM u3 2,2 T BemecTsa A
oOpasytorcs 0,52 r mpocroro BemecTBa Ne 1 u 1344 mi1 ra3000pa3HOro COeMHEHUS
Ne2. Teepnoe BemecTBo Ne 1 ipu pacTBOpeHHH B U30BITKE pa30aBIeHHON COISTHON
KHCJIOTHI 00pa3yeT CHHUI pacTBOp BeriecTBa Ne 3, mpeBpaIaroiuics MPU CTOSTHUN
Ha BO3/1yX€ B TEMHO-3€JIeHbIH pacTBOp coequHenns Ne4. [Ipu gelicTBuu Ha pacTBOp
Ne4 BogHOTO pacTBOpa MIENOYM CHAYasIa BBITIATACT 3eJICHbIN 0camok No 5, KOTOpHIii
pacTBopsieTcs B M30BITKE IIEIOYH C 00pa30BaHUEM SIPKO-3€JIEHOTO pacTBopa Ne6.
PactBop Ne6 mpu melicTBUM XJIOpHOW BOABI MEPEXOAUT B JKENTHIM pacTBOp Ne7,
KOTOPBII TpU MOAKKCICHUU 00pa3yeT opaHkeBo-KpacHbIH pacTBop Ne8. PactBop
Ne 8 mpu noOaBneHnN M30BITKA KOHIEHTPUPOBAHHOM COJITHON KUCIIOTHI BBIACISET
XJIOp U naet pactBop Ne4, a mpu JACHCTBUM OONBIIOTO U30bITKA KOHIICHTPUPOBAH-
HOM cepHON KMCIOTHI Ha pacTBOp Ne8 Brlmamaer kpacHblil ocanok Ne9. Ocanok

111



Ne9 nerko pactBopsercs B Boje ¢ 00pa30BaHHEM OpPaH)KEBO-KPACHOTO pacTBOpa
Ne 8, a B M30BITKE IIEJIOUN — C 00pa3oBaHUEM xenToro pactBopa Ne7. PactBop Ne4
npu nevictBum BemecTBa Ne 1 Takoke MOXeT nath pactBop Ne 3.

l'azoo6paszHoe BeniecTBo Ne2 MpH MOBHIINIEHHOM JAAaBJICHUU U HATPEBAHUH CIIOCO0-
HO pearupoBaTh ¢ eakuM HatpoMm. [Ipu aTom oOpasyercs BemiectBo Ne 10, koTopoe
pacTBOPHMO B BOjE, MpHYeM BOAHBIA pacTBOp BemecTBa Nel( maer peakuuio
cepebpsanoro 3epkaia. [Ipu HarpeBanuu pactBopa Ne 10 ¢ pa3baBiIeHHOM CepHOIM
KHCJIOTOH MeperoHsAeTCs JIerKoneTy4as xKuakocTb Ne 11, koTopas npu HarpeBaHuu
C KOHIIEHTPHUPOBAHHON CEpPHOU KHUCIOTOW BhIAENseT ra3 Ne2, a mpu JEHCTBHH
nepMmanranara kanus Beiaenser raz Ne 12, TIpu npomyckanuu ra3za Ne 12 Han pac-
KaJICHHBIM yIJIeM o0pa3yeTcs ToNbKo Ta3 Ne2, mpudeM 00beM ra3a yBelIMuuBaeTCs
BIIBOE (BCE OOBEMBI T'a30B JIaHHI B IIEpEeCUETE HA HOPMAJIBHEBIC YCIIOBHS).
VYeranoBuTe (hopMyiy BElIeCTBa A M HAITUIIIUTE YPAaBHEHUS BCEX OIMMCAHHBIX Ipe-
BpalICHUM.

Pewenusn.

1. Tak kak mwioTHOCTH [ cocTaBmser 1,25 /i1 (H.y.), TO €r0 OTHOCUTEIBHAS
MOJICKYJISIpHAs Macca paBHA 28, 9TO MOXKET COOTBETCTBOBATh a30TY, TOT/A:
A —NHj3, b - Clp, B—NH4Cl, I' = N, 1 — HCL

8NHj3 + 3Cla = 6NH4Cl + N> (u36s1ToK NH3)
2NH3 + 3Clx = N2 + 6HCI (u3651TOK Cl?)
NH4Cl — NH;3;+ HCL.

2. OOHapyXEHHOE BEILECTBO OJTHOBPEMEHHO SIBIISICTCS COIBIO — XJIOPUIOM C
TUJIPOIH3YIONIMMCS KATHOHOM (CJ1a00€ OCHOBaHUE), U 3TOT KaTHOH €IIle U BOCCTa-
HOBHTENb. J[pyruM crnoco0oM HUKaK HE OOBSICHUTH BBIMAJCHUE OEIIOTO U YePHOTO
ocankoB. CuuTaeM MOJIIPHYIO MacCy BEUIECTBA B pacyeTe Ha | U 2 XJIOpHUA-UOHA,
Moa00pPOM TOIyYaeM, YTO HCXOAHOE BEIICCTBO — JAMTHAPOXJIOPUI THIApa3HHA
N2HgCl, (MonsipHast Mmacca kaTroHa = 17« n, Tie N — YUCIIO aTOMOB XJIOpa).
Peaknuu:

N2HeCl + 2AgNO3; = NoHg(NO3)2 + 2AgCl |

N2Hg(NO3), + 4AgNO3 =4Ag | + 6HNO3 + Na 1.

3. K TpymHOpacTBOpUMBIM B BOZIC M PACTBOPUMBIM B KHUCJIOTAX COJISIM Oapwist
OTHOCATCS KapOoHart, CymbGuT u Pocdar.

OO6pazoBanne Tpu J00ABICHUH PacTBOpa HHUTpPaTa CBHHIA CEPOTO OCaaKa, TPH-
oOpeTaromero 3areM Moj IeHCTBHEM MEepPOKCHAa BOIOpO/a Oebli I[BET, CBA3AHO
C BBIIAACHHUEM BHA4YaJIC JIBYX OCAAKOB, OOHHUM H3 KOTOPBIX SABJIACTCHA T-IepHBH‘/'I
cynbGua CBUHIA, TIEPEXOISIINNA 0] ACHCTBUEM ITEPOKCHIa BOAOPOIA B OCAIOK
Oenoro mBeTa — Cy/bdar CBUHIIA.

YlpzaBHeHI/IH peaKIyii, ONMCAHHBIX B YCIOBUH 33JIa4H:



Na;S03 + BaCl; = BaSO3{ + 2NaCl
BaSO; + 2HC1 = BaCl, + SO, + H,O
NaSO3 + Pb(NO3)2 + H20 = [Pb(OH)]2SO3| + 2NaNOs
PbSO3 + 2HNO3 = PbSO4} + 2NO; + H,0
4NaxSO3 = NaxS + 3NaxSO4
NazS04 + BaCl; = BaSO4{ + 2NaCl
NasS + NapSO4 + 2Pb(NO3)2 = PbS | + PbSO4{ + 4NaNO3
PbS + H,0, = PbSO4{ + 4H,0
Hcxonnas conb — cynbpuT HATpHsL.

4. Hannuue 3amaxa npu (HoTOpa3noKeHUH U 00pa30BaHUE MPHU 3TOM JBYX
BEIIECTB MO3BOJISIOT MPEMOJIOKHTh, YTO UCXOJHOE BEIIECTBO — XJIOPH] cepedpa
(6pom u nom — He ra3bl; Fo He MOXkeT OBITh BBIAETIEH),

2AgCl = 2Ag+CL.

A b B
Bapmuanr I: Ag + 2HNO3 = AgNOs; + NO; + H>O.
Dl E
Bapwuanr II: 2Ag+2H>S04 = Ag>S04+S0O2 +2H,0,
b r )| E

Clo+ Hy =2HCL
Bapwuant I: AgNO3; + HCl = AgCl + HNO:s.
BapwuanT II: Ag>SO4 + 2HCI = 2AgCl + H>SO4.
KunroueBas peakuus ¢ uckitodeHueM Bapuanta I1:

2Cl; + 2H,0 =4HCI + O3,
TOYHEE,

Cly + HoO = HCI + HCIO,

'
HCl O,

HCI + AgNO3 = AgCl + HNO3,

2NO; + Cl; + 2H>,0 = 2HNO3 + 2HCI.
5. Xoporas pacTBOpUMOCTh BemecTBa C yKa3bIBaeT HAa €r0 MOHHOE CTPOE-
mue. Ocanok D, oueBuano, Pbly (udenmugpurkauyus no yeemy), cnenosareabHoO
annoH C — nomua. Torna ocanok E — nepxiiopar karuona C.
Hatinem maccoByro nomto uoga B C: o(l) = 2+1,15-M(I)/M(Pbl2)-1,00 = 63,4%.

O003HaYUM 32 X MOJICKYJIIAPHYIO MacCy KaThuoOHa C, TOrZIa MOXKHO COCTaBUTL ypaB-
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HEHUeE:
127/(x + n+127) = 0,634, rae n — konuyecTBO atoMoB noja B C.

IMoacranoBka n=1 (mpyrue 3HAYCHUS N JAOT OYCHb OONBIIME MOJCKYJSPHBIC
MAacchl) JaeT 3HaYeHUe X = 74, 4T0 COOTBETCTBYET KATHOHY TETPAMETHIAMMOHHS.
Pacuer Mmacchl mepxiopara TeTpameTwiamMMoHus (BemiecTBa E) moaTBepikaaer
npeanonoxenue. Moau TeTpaMeTniiaMMOHuUsT 00pa3yeTcs MPU B3aUMOACHCTBHU
TpuMetniaamuHa (Ta3 B) ¢ metnimonunom (kuakocth A). OTBeT:

a. A =CHsl, B=(CH;3):N, C =(CH3)4N'I-, D = Pbly, E = (CH3)4N*ClOj.
b. TanoreHuIbI YSTBEPTHYHBIX AMMOHHIHBIX KATHOHOB OJTHOBPEMEHHO XOPOIIO

pacTBOPUMEI B BOJC M B OPTaHMYECKHX PACTBOPHUTENSAX. DTO 00yCIaBIMBAET UX
MpUMEHEHHUE KaK KaTaJi3aTopoB MeK(pazHOro MepeHoca.

Bo3moxxHbl Takxke npyrue pemenus ¢ popmynoit emectsa C = C4Hi2NI, Hanpu-
Mep, A = nudTuinamul, B = nogosogopoz.

6. Od4eBUIHO, UTO KITIOY K PEIICHUI0 — aHAINTUYCCKas KaueCTBEHHAs peaK-
M Ha HUKEJIb IUTIOC €r0 KaTaJIuTHYECKUE CBOICTBA.
N3 pacnnaBa M ¢ anroMUHHAEM MTOJIy4aeTCsl MOPUCTBIA M:

2Al + 2NaOH + 6H,0 = 2NaAl(OH)s + 3H>

ITopuctelit M ¢ mopamu pa3MepoM ¢ MOJIEKYITY BOJIOPOJia — OUEBUIHO, 3TO METAJLI,
KaTaNM3UPYIOMNN peakliy THAPUPOBAHUSI.
I'mapoxcumaMuH ¢ AMKETOHOM JTAIOT THOKCHM:

A HepaCTBOpI/IMLII‘/'I KOMILJICKC BBITTIAOWUT TaK:

~N

&' H
Tl
H;C N N CH;
/ \\\ ',' \
Ni
\ ’ ’ s\ S
H;C 1TI 1}1 CH;

7. JKenterit moporok A - 3To, mo-BUARMOMY, cepa. Bemecto C — 6uHapHOE,
cocrtaBa SxNy (T.K. pa3naraercs ¢ oopa3oBaHueM cepbl 1 raza D (M=28), T.e. a3ora
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(a3or — Hanbonee MOAXOAALINIA BapHAHT).

BemectBo E umeer Takoit ke coctas, T.e. SxNy , OHaKoO UMeeT 0ojiee HU3KYIO
MOJIEKYJSIpHYIO Maccy (T.K. monmy4aercs aenoiuMepusanueit). M(E)=92 r/momns.
[osTomy ans BemectBa E MoxkHO MpeanioxkuTh ciaenyonryto gopmyiny — SoN».

XKugkocts B — NH3 (Tiun, — 33,4°C)
10S + 16NH3 — S4Nj + 6(NH4)2S
C — S4N4 D-N»
A-S E - SN
B — NH3(oxmmxmif)

PaBHOBecHe MOXKHO CIBUHYTH BIPaBO, A00aBIsisi B PacTBOP BEUIECTBO, KOTOPOE
cs3biBaeT (NH4),S:

(NH4)2S +2Agl — AgoSl+ 2NH4Cl

8. becrsetHsIil Ta3, moaaepkuBaromuii roperne, BeposatHo Oy. [Ipu mpoxa-
nBaHuM 00enx coneit A u b obpasyercs ZnO — muakoBbIe Oenmia. CiaenoBaTebHO,
3TO COJH KHCIOPOACOAEPKAIINX KUCIOT. BemecTB, nMeommx Oypyro OKpacky,
HeMHOT0 — HanpuMmep, NOz, Bra.
[Ipu oxmakaeHNN KOHACHCUPYETCS B Oypyro KUAKOCTh U Jaliee TUMEPHU3YETCS C
obpa3zoBaHreM OCCITBETHBIX KPHUCTAJIIOB

2NO2 = N204
B takom ciydae A — HUTpaT IMHKA

27Zn(NO3); =27Zn0 +4NO; + O,
2NaOH +2NO; = NaNO; + NaNO3 + H;0.

[Iposepsiem 310 mpeanonoxenue: Monekymsapaas macca Zn(NO3)2 —189, NO,= 46.
myctsb 2189 1. Hutpara — 100% maccsl,
torma 4-46 T quokcuaa a3ora — X% Macchl
x =48,7%, 4TO COOTBETCTBYET YCJIOBHIO.

Ecnu Oypble napsl, BBLACTUBIINECS IPU pa3iIokeHuH conu b — 3to 6pom, To

2Zn(BrOx); = 2ZnO + 2Br, + (2x — 1)0»

Onpezenum, Kakast U3 COJICH KUCIIOPOCOACP KAIIUX KHCIOT OpoMa pasjiaraiach.
[Tycts MonekymsipHas Macca coiu X T, a Opoma — 160 1, Torna
Xrcomu —100%
160 r Opoma — 48-50%
eciu 48%, To X =333 1, eciiu 50%, T0 320.
Htak Mcogn = 320 — 333 . CymIecTBYIOT COMU TPEX KUCIOPOICOACPKAITIX KHCIIOT
o6poma — HBrO, HBrO3, HBrO4, ¢ monexynspasiMu Maccamu 257, 321 u 353 coot-
BeTcTBeHHO. ITo YCIOBHUIO IMMOAXOIUT TOJIBKO 6pOMaT IIUHKAa:
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27Zn (BrO3)2 = 2Zn0 + 2Br; + 50,
U Jajee:
6NaOH + 3Br; = SNaBr + NaBrOs + 3H»O0.

[Ipu neiicteun AgNO3 Ha ipoaykTt B3auMmoaecTBus NO» u Bry co 1e/I09bi0 BHI-
MaJar0T OCA/IKH YKEJITOBATOTO IIBETA:

AgNO3; + NaNO; = AgNO; + NaNOs3
AgNOs + NaBr = AgBr + NaNO;s

[Ipu B3aumogpeiictBun NO> u Bry co menoupto B 000X Ciydasx MpPOTEKaeT pe-
aKIUsl AUCIPOTIOPLUHMOHUPOBAHMS. M3 ypaBHEHUH peakuii BUIHO, YTO U3 OTHOTO
MOJIsl HUTpaTa HUHKa 00pa3yeTcs OAWH MOJIb HUTPHUTA HATPHs, a U3 OJHOTO MOJIS
Opomara nuHKa obpasyercs 5/3 = 1,7 monb Opomuna Harpui. Bo Bropom ciyuae
BBIIIEJIUTCSI OOJIbIIE OcajiKa, TeM 0ojiee YTO HUTPUT cepedpa pacTBOPUM B BOAE, B
ommyue ot Opomuza. B cnmyyae HegocTaTtka HUTpara cepedpa BBIIETUTCA 110 Macce
OosnpIie OpoMHIa TaK KaK €ro MOJIEKYJIIpHas Macca OoJblLe.

9. Kitroun x pemeHuto:

B coctaB ncxogHoro BemiectBa X BXOIAT HATPHUH (3KeNTOE OKpallIuBaHHUE TIaMEHU
TOPEJIKH, ONBIT a) ¥ noj (00pa3oBaHUE KENTOW COMM cepedpa, BhIMAIArOIICH B
0CaJIOK B @30THOKHUCIIOM PacTBOPE U PACTBOPUMOM JIUIIH B MTPUCYTCTBUU CHIIBHBIX
KOMILIeKcooOpasoBareseit — nonos CN- uiu S,03, onbIT a).

OnHako, BemectBo X He MoxeT ObITh Nal, Tak Kak Hpu JACUCTBUU CEPHUCTOMH
KHCJIOTHI 3TO COETMHEHUE HE CIIOCOOHO BBIACIATH HOJ (TEMHO-KOPUYHEBOE OKpa-
HIMBaHKE B OMBITE 0). JIOTMYHO MPENON0KUTh, YTO B COCTAB BEIIECTBA X BXOIHT
KHCIIOPOZ.

Onucannple B MyHKTax 0) W T') IpeBpalleHus MOATBEPKAAIOT, YTO BEIIECTBO X
SIBIISIETCS COJIBbIO KHUCIIOPOJCOACPIKAIIEH KUCIOTHI, IPHYEM B aHHOH 3TOH KHCIIOTHI
BXOAuT uoA. CrenoBareabHO, MOXKHO TPEAONOKUTE, YTO BEHIECTBO X — 3TO COJIb
NalOx

Kak muokcun cepsl, Tak M HOIUABI OKHCIsIOTCS consiMu NalOy, ripu 3ToM B 0001X
CiIydJasix BeIJiensieTcs cBOOOMHBIN noy I» (b0 oGpasyeTcst pacTBoOp, coaepxKamnit
KOMIUTIEKCHBIHN noH [+ 15). Okpacka noja ucae3aeT mpu ACHCTBUN BOCCTAHOBUTENICH
(SO i NaxS,03).

o ycnmoBwuro 3a1aun BOAHBIN pacTBOp BeliecTBa A UMEeT HEUTPaIbHYIO peaKIItio,
3Ha4uT, coiib NalOx 00pa3oBaHa CHIIBHON KUCIOTOM. Takoi KUCIOTOM MOXKET OBIThH
MOJHOBAaTasl UM MOMHAS KUCJIOTa, U COOTBETCTBEHHO BEIIECTBO X MOXKET UMETh
¢dopmyny NalOs (monsipaas macca M = 197,90 r/mons) wnu NalO4 (M = 213,90
I/ MOJIB).

Jig 3THX conel ¢ yka3aHHBIMH peareHTaMH BO3MOXKHBI CIIEAYIOIINE PEaKIIHH:

2104 + 6H,0 + 7SO, = 7THSO4 + 5SH* + 1 (D
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2103 + 4H,0 + 580, = 5HSOz + 3H* + I, 2)

I, + SO, + 2H,0 = HSO4 + 3H + 2I- 3)
104 + 7I- + 8H" = 41, + 4H,0 4
103 + 5I-+ 6H*= 31, + 3H,0 ®)]
I+ 28203_ =2+ S4O§_ (6)

[To pesynbraram ombiTa 1) Komu4ecTBO NaxSyOs, molleiiee Ha TUTPOBAHUES BbI-
JICJICHHOTO MO/a, PABHO

n1(Na2S203) = cV'=0,1:0,0374 = 3,74.10-3 monb.
Ecnu ucxomHoe BemecTBo — conb NalO3, TO ee KOM4ecTBO, B3ATOE JIJIsl THTPOBA-
HUS, U 9KBUBAJICHTHOE KOruecTBO NazS>03 B COOTBETCTBUU ¢ ypaBHeHHSIMH (5) U
(6) TOJKHBI COCTABUTh:

m(NalOs) _ 0,1000

M(NalO:) 197,90
n>(NazS203) = 6+5,053.104 =3,032+103 moinp

TToCcKONBKY #1 # M2, 3HAYHUT, COJIb X HE MOXeT uMeTh hopmyny NalOs.

Ecan ucxomnoe BemectBo — coiib NalO4, TO aHaNOTUYHBIE PACUETHI C yUETOM

CTEXUOMETpUU ypaBHeHU (4) U (6) IPUBOMAT K CICAYIOUIUM PE3yIbTaTaM:

m(NalOs) _ 0,1000

M(NalOs) 213,90
n3(NazS203) = 8:4,675.10-4 = 3,74-10-3 momb

KonuuecTBo BemiecTBa 73 COBMagaeT ¢ KoaudecTBOM NapS>03, pacCuMTaHHBIM

110 pCSyJ'ILTaTaM TI/ITpOBaHI/IH. CHCHOBaTCHLHO, BCIIECCTBO X — HepI/IO,Z[aT HanI/Iﬂ
NalOg.

n(NalOs) = =5,053-10~4 moub

n(NalO4) =

=4,675-10* monb

10. Kro mutupyer Pemu c¢ mro0oro mecra WM 3HAeT HAW3YCTh TaOIUIIBI
TypoBo#i, TOT pemuT 3Ty 3aaady 0€3 TpyAa: B yCIOBUN — BECbMa MOIPOOHBI TIepe-
CKa3 CBOMCTB XpoMa M €ro coeauHeHuH, 0co0eHHO X okpacku. Cr(CO),.

2.2. ArperaTHoe COCTOsIHMeE.

3aoauu.

1. B pesymberare snekTpoim3a pacTBopa MacisSHOW KHCIOTHI B OecCIBETHON
xuakocTe ipu 0°C Ha aHO/E BBIICTMIIACH CMECh IBYX O€CIIBETHBIX Ta30B. [lepBrIit
ra3 m30HparenbHO MOTIIOIAETCs MIENI0YBI0, BTOpoi — copepxut 19,15 % yrnepona.
Ha xarone BeImeIsieTCsl TpETHH Ta3 — JIETKUH, OSCIIBETHRIN 1 TOprodnii. OTHOIICHHE
00BEMOB BBIJCIUBINHUXCS Ta30B paBHO 1 :1:8 coorBercTBeHHO. [IpoTekanuem mo-
OOYHBIX AEKTPOXUMHUIECKHIX TPOIIECCOB MOXXHO PEeHEOpeYb.

Kaxwe raspl BBIIETIIIACH TIpH dIeKTposn3e? UTo mpencTaBiseT co0o pacTBOpH-
Tenp? OOpa3oBaHre KaKUX MOOOYHBIX MPOTYKTOB BOZMOXKHO B XOJI€ JIEKTPOIIN3a
YIOMSTHYTOTO pacTBopa? KakoBBI SKOIIOTHYECKUE ACTIEKTHI UCIIOIB30BAHHUS BTOPO-
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ro raza? O6ocHy#iTe Barmm oTBeTHI.

2. AHruapu reMUMeIIMTOBOM KUCTIOThI
COOH
O
O
O

PacTBOPHUIIN B BOAE, IPOKUITATHIIM M paCTBOP YIIAPWIIM O Hadalla KpUCTaJUTU3aIUH,
3aTeM oxyaauian. OTGUIBTPOBAIN BBINABIINE UIJIBI, BBICYIIMIN X U B3BECHIIU.
[Toasepriu momyyeHHOE BELECTBO MEIEHHOMY HarpeBaHUIO, IPH 3TOM €T0 Macca
MeHsIIach KaK yka3zaHo Ha rpaduke (3a 100% npunsaTa Macca BelecTBa 10 HarpeBa-
Hus). McnapeHuneM BelecTB HIDKE TEMIIEPATYPhl UX KUMIEHHUST MOJKHO IpeHeOpeyb.

Mmacca (%)

IaBJICHUC

85,4

T8 - \\»

KHUIICHUC

60,2 ~ -~ m oo R T -3--3

50

|
Tl ~100°C T T2 T3 T](HIL T

1.

OOBSICHHTE TTOTYICHHBIN PE3yITbTaT.
Pewenus.

1. [lepBast BHsATHas MOJCKa3Ka — JIETKUW, OCCI[BETHBI W TOPIOYMN Tras.
Hemennenno BO3HMKAaeT MOAO3pEHHE HA BOAOPOA, M IIEMOYKA BBICTPAUBAETCS.
Bropas, MeHee oueBuaHAas, HO HE MEHEE BecoMas - TO, YTO BTOPOU - TOXKE Tas.
YcnoBuIo 3aa4u YIOBIETBOPSIET CICAYIOMIAs CXeMa IEKTPOIH3a;

18 CH3;CH,CH,COOH + 8HX = 8H+ C3Xg+ CO»



(HX - pacTBOpHUTEND) I II III

KaToJl aHox
3.12 r ymepona B C3Xg — 19,2%
8Ar XBC3Xg — 80,85%.

Otkyna A =19, X — ¢rop.

OO6pa3zoBanHme TeKcaHa HEBO3MOXHO, TaK Kak o0beMHOe oTHomenue CO, u raza Il
cocrasnseT 1 : 1. [Tomyuenue 8 Moib BOIOpO1a BOSMOXKHO IIPH YIaJI€HUU BCEX aTo-
MOB BOZIOPO/Ia U3 MACIISTHOM KHCIIOTHI (4 MOJb)  00pa30BaHWH 4 MOJIb BOJIOPO/Ia B
pe3yJIbTaTe ICKTPOIM3a PACTBOPUTEIS. X HE MOXKET OBITh CIIOKHOM TPYIIITON, TaK
kak C3Xg —ras.

Bo3mokHbIe T0OOYHBIE TIPOAYKTHI: renTaTopMacisHas KHciIoTa, ee gropaHru-
Jpua U ipyrue QTopnporn3BOJHBIE MACISTHON KHCIIOTHI.

2. AHTHJIpHU]IBI PEaTUPYIOT C BOJIOH ¢ 00pa30BaHUEM KHUCIIOT, CIIEI0BATEIbHO:
COOH COOH o
O
/ «
O —>
C s _OH
(‘\
N\
O \o

[Ipu HarpeBaHUM TEMUMEIUTUTOBON KUCIIOTHI JOJDKHA MTPOUCXOAUTH 00paTHast pe-
aKIus, ¥ OJHO U3 TPeX MaJICHUH MacChl Ha TpaduKe TOMKHO €l COOTBETCTBOBATS.
Onpenenum, kakoe naaeHue et coorBeTCTBYET, Mi.tsr = 210, Mauruzp. = 192, Torna
IOJDKHO HaOmrogaThes mageHue maccel 10 192/210 = 91,4%, ciemoBarelbHo, 3TO
He MepBoe MajJieHue Macchl. [lepecuntaem JaHHBIE BTOPOro MaJCHUS MaCCHI.
IIyctes 85,4% — 100%,

78,1 —x%, torga x=91,4%, 4TO COBMaNaET C pacyeToOM.
g tpetbero magenus mycts 78,1% — 100%,

torna 60,2% — y% uny=77,1%.

CrnenoBareiabHO, KUCIOTa CyLIeCcTBYeT B UHTepBajie Tn; — T, U mepexomut B
AHTUAPU NPU JalbHEHUIIEM HATPEBAHUH.
Paccunraem maneHue Macchl aHTUApUIA(TPEThE MAJCHNUE MaCCHI).

192 — 78,1%

X — 60,2%, x = 148.

Orcrona 192 — 148 = 44 r/moimb, 310 CO2
CrnenoBarenbHO, aHTHIPHU]T AEKAPOOKCUITUPYETCS:
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COOH

» (Q

>0 Q ©
/ —

§ o, A<

U3 BogiHOTO pacTBOpa KMCIIOTA MOTJIA BBINACTH TOJILKO B BHJIE THIPATA, TOCTEIICH-
HOE pa3lioKEeHUe KOTOPOTro 00yCIaBIMBaeT MEJICHHOE TIePBOE MaJIeHHE MacChl Ha
rpaduke. OmnpenennM ero MOJIIPHYIO Maccy.

192 — 78,1%

x—  100% x=246; 246-210=36, To ecTh ABa Moxst H,O
TakuM 00pa3zoM, MPOUCXOIAT CIEAYIOIINE MPOIECCHI:

MPU PACTBOPEHUM aHTHUAPHUIA

COOH COOH o
//O C//
3H,0 ~
Cvo 5 OH | rh.0
- _OH
2 Q
0 0
IIpA HArPEBaHUU
COOH COOH
& COOH
\OH T—Tun T,
« 2H,0 ———>
_0 —2H,0 —H,0
C\\ COOH
o)
COOH
0
Vi Vi
~ T3 ~0
> C/O —-CO, C/
\! N\
0 o)
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2.3. KnrouyeBoe xuMuyeckoe CBOMCTBO.

Xumuueckue KnouuKu.

[HompoOy¥iTe camMy MOHATH, O YeM UAET peub. lIpuBeneHHbIE XUMHYECKHE TIOA-
CKa3KU U «BOIPOCHI HA 3aCBIIKY» B35AThl U3 OJUMIINA] PA3HBIX JIET — HAUYMHAs C
IIECTUIECATHIX TO0B IIPOLUIOTO BEKA...

— IpU PaCTBOPCHUU B COJISTHOM KHCIIOTE BBLICTHIICS ra3 Oe3 IBeTa U 3amaxa, ro-
pAlIMIA B KUCIIOpO/ie Oe3ApIMHBIM I1aMeHeM». Jlymaere, Bogopoa? B nmpocretiniem
ciydae — fga. B Henpocreiiliem — aleTuieH, BEIASIUBIINKCS U3 alETUICHUIA Ha-
Tpusi. ECTh u 1pyrue BapuaHThl — Kakue?

— «IpU NPOITyCKaHUH SIIEKTPUIECKOr0 TOKa Yepe3 MPO3padHblil pacTBOP HA 000UX
AIEKTPOAAX BBIACIUIICS a3 ¢ MOJEKYISIpHOI Maccor 44y;

— «Kak TMOIy4IHuTh Bomopox coctaBa HD (6e3 mpumeceit Hy 1 D2)?7»;

— «K KakoMy KJaccy oTHocsTcs BemectBa coctaBa CHsNO2, CHsNO3, CoHsNO4?
(mpuBecCTH CTPYKTYpHYIO hopMyIry)»;

— «PacTBOPBI ABYX COJIEH OJHOM U TOU ke KMCIIOTHI OKPALIUBAIOT JJAKMYC B Pa3HbII
IBET...»

Haunem ¢ 3amauu, BbI3BaBINEH CIOPBI CBOEH HEOAHO3HAYHOCTHIO (Bcecoro3nas
omuMminaga 1971 r.):

Ilpumep. MOXHO NOMYCTHTBH, YTO CYIIECTBYET WM MPOMEKYTOUHO OOpazyercs
HeycTorunBoe opranndeckoe BemecTBo coctaBa CsHeO (1), KoTopoe momxHO TH-
IPUPOBaThCS TP KOMHATHOHM Temmeparype (peakius 1) ¢ oopazosannem CgH120
(I1), a mpu meficTBUM pa30aBIEHHOTO PacTBOpa IIepMaHTaHara Kaius OyzeT o0pa3o-
BeIBath (p. 2) coenuuenne CsHi0Os5 (I11), pearupyromiee ¢ runpokcuaom meau 11 B
MIPUCYTCTBHUH TIenodei (p. 3) u nmpucoenuHstoniee Bogopo (p. 4) c odpazoBanueM
CsH1205 (IV). Coenunenus 11, 111 u IV pearupyroT ¢ yKCyCHBIM aHTHAPHIOM (.
5,6,7), obpaszys coorBeTcTBeHHO BemecTBa CgHi402 (V), C14H1809 (VI), C16H22010
(VID). Ipu neiictBum Ha coenmueHue Il okucnureneit B Markux ycioBusix (p. 8)
obpasyetcs CeHioO (VIII), a B 6omee xxectkux ycnoBusx (p. 9) CsHi1004 (IX), 00-
Janatoree KucasiM xapakrepoM (p. 10) u He obecuBednBaromee OPOMHYIO BOIY.
[Ipu HarpeBanmnm npomykra HeiTpanm3anwn [X ¢ 60TbIIMM H30BITKOM HIET0YH 00-
pasyercs u-OytaH (p. 11). Ilpn npomyckanmnu napos I Hag HarpeTsIM TIIATHHOBBIM
karammzaropoM (p. 12) obpasyercst coequaenne CeHsO (X) xoTopoe pearupyer
(p. 13) ¢ pacTBOpOM €IKOTO HaTpa, HE MPHUCOCTUHSIET BOIOPOI MPU KOMHATHOM
TeMIepaType B MPUCYTCTBUHU KaTajIu3aropa, HO obecrBeunBaeT OPOMHYIO BOIY C
oOpaszoBanueM Oemoro ocaaka (p. 14). Coennnenne X He pearupyeT ¢ yKCyCHOM
KHUCJIOTOM, a MPOAYKT peakuuu X C €AKUM HaTpoM IpHU JIEUCTBUU YKCYCHOTO
aaruapuga (p. 15) gaér CgHgO: (XI). Yeranosute crpoeHue coenuaennid [-X1 u

HalUIIUTe uX peakuu 1-I15. 9]



Pewenue.

BHuMaTenpHBINA YMTATENh Pa300bET 3a/ja4y Ha HECKOJIBKO YacTel — CTPaHHO BEIY-
iee ce0s Bpoze Obl apoMaTHueckoe coenHenue I (Hy re 3To BuiaHo, 4Tod apoma-
THKa THPUPOBAJIACh MPH KOMHATHOM TeMIieparype U OKHCIsUIach pa30aBICHHBIM
pacBopoM TiepMaHTraHaTa?); CPEIHIOI0 YacTh C, MOXOXKe, KapOOHOBOHM KHCIOTOM
IX, nexapOOKCHITHPYIOMICICS MIETOUbI0 MOTHOCTHIO; U MOCIEIHSS YaCTh C SBHBIM
Q)CHOHOM, MMPOABIIAIOIMIM HIKOJIbHBIC CBOMCTBA B BUAC pCaKIUM CO IICJIOYBI0 U
ocajka ¢ OpomMoM.

Bot sToT (I)CHOJ'I X " ABISAETCS KIIOUHUKOM K PCUICHUIO — XOTA OnBI OIHO COCAMHCHHC
B KJIAaCCHYECKOM OHI/IMHH&I[HOﬁ 3aaa4€ JOJIKHO MPOABIATL OUCBUAHBLIC XUMHUYC-

CKHE CBOMCTBA:
O—NaOH QOM

Br
Br2
—_—
OH 14 Br OH
Br

[ocnenusist p.15 — mpoBepouHasi, Ha ciay4aid, €ClIM peakuuio GeHoIsATa ¢ aHTUIPH-
JIOM 3HAIOT, a apy HNpeAblIyLIIHX - HET:

AcOAc
ONa T > QOAC + AcONa

Hamnpme neuraemcs k Hadany ycioBus: CsHi20 (II), mpormyckanuem KoToporo Hajt
IUIaTUHOW HOTydaeM (hEeHOI, OYEBUAHO, IUKJIOTEKCAHO:

@G

.

P
II X

I[aﬂb]_[le K Ha4YaJ1y BUJUM PEAKIUN OKUCJICHHA HUKIIOICKCaHOJIa B MATKUX U KECT-
KHX YCJIOBUAX:
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OH ———> 0
1 VIII
[O]
9 COOH
HOOC/\/\/
IX

Haxe ecam HEMOHATHO, 4TO 3a coeauHeHHne [X momydaercss mpu OKUCICHUN LH-
KJIOT€KCAHOJIa, TO MPU MONBITKE HAPUCOBaTh 4 KUCIOPOAA MBICIL O pPa3MbIKaHUU
LUKJIa JOJDKHA IPUHTH caMa. TeM OoJee «KHCIBIN XapakTep» 1 OpOMHYIO BOAY HE
o0ecIBeUnBaeT, KpaTHBIX CBA3el HeT. JlekapOokcurpoBaHue 3Toi KucIoTs (p.11)
TOXE PACIIMCAHO B YCJIOBHH OTKPBITHIM TEKCTOM:

HOOC _~_~ NaOH
COOH  NaCO, e
IX 1

OcTaBnsgeM Ha NMOTOM AlMJIMPOBAHUE YKCYCHBIM aHTHJIPHIIOM SBHBIX CHPTOB II,
III, TV u npiTaeMcsl IOHSTh, KAKOE )K€ «HEYCTOMUYHMBOE OPraHUYECKOE BEILIECTBOY
MOXKET THAPHUPOBATHCS MPH KOMHATHOW TeMIeparype, o0pa3ys IHUKIOTeKCaHOI?
BO-HepBBIX, COBCPIICHHO OYCBUIHO, YTO HHKAKHUX CJICA0OB apoOMaTu4€CKOro
IIUKJIa B I HeT — Tak nerxo apoMaTruka TUApUupoBaTLECA OH HE 6y,[[eT, " nepmMaHra-
HATOM OKHCHAThCA Toxke. Ho IIpU 3TOM BCC-TAaKU LUKJI, IPUIEM IMECTUYIICHHBIN.
HpeZ[HOJIO)KI/IM, YTO LUK COACPKUT HECOIPAKCHHBIC I[BOP'IHBIC CBs3H, TOorjga
HMEEM J[Ba BapHUAHTA!

H H
O OH
H H

T.€. a) KeTOHHas popMa peHona 1 0) TMIoTeTHIecKas HeapoMaruueckas ero opma.
ABTOpBI 3a/1aud UMENIM B BHUJY BapUaHT a) (paBHOBECHE MEXIY «HOPMaJIbHBIM»
(beHosoM u ero ketoHHO# hopmoii ~1:10-30), XoTs BapraHT 0) B CMbICIIC BPEMEHU
CYIIECTBOBaHUs HUYYTh HE XyKe (MM He Jy4lle?) — TaKue CTPYKTYPBI SBISIOTCS
MPOMEXYTOUYHBIMH B HEKOTOPBIX PpEaKUUsIX apoMaTHYECKOTO0 OTIICIUICHHS-
MPUCOCAUHEHHSI, MX HICHTUOUIMPYIOT B BUAE AWMeEpOB (Tomymaiite, Kakon
CTPYKTYpBI?).

l'uppupoBaHye U OKUCIIEHHE TIEpPMaHTaHaTOM (KCTaTH, CHOBA IIKOJIbHAS PEaKIUs
MOTYYEHUS STHUIICHIIINKOIS U3 dTHIICHA):
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HO OH
2
O
HO OH
Hammcats peakifiio moCIeHEro MOATIUKOIS ¢ THAPOKCHUAOM MEIH TpeiaraeM

CaMOCTOSITETHHO.
I'mapupoBarbes OH JOMKEH MO KapOOHWIIFHOH TPYIIe, OOJIbIe HeKya:

HO OH HO OH
H,
O 1 > OH
HO OH HO OH

III v

W, naxoHe1, peakuy aruiInpOBaHHUS:

AcOAc
OH OCCH3 (OAc)

II \Y
HO OH
AcOAc
O
HO OH
III VI
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HO OH AcO OAc
AcOAc
OH > OAc
7
HO OH AcO OAc
v VII
AcOAc
ONa > OAc
15
X1
3amaumn.
1. IIpr TepMHUYIECKOM pa3IOKEHUH OECIIBETHOTO KPHUCTATHYECKOTO BeEllle-

ctBa A (400 K) moxy4ensl ToapKo ra3o00pa3Hble MpoayKThl. [locie oxmaxmaeHus
1o 273 K o6weM ra3oB ymMeHbIIUICS OoJiee 4eM B Tpu pasza. OcraBmuiics raz b pas-
OaBwWIIM [T 3aMENJICHHUS PEaKIINY apTOHOM U MTOTyYeHHYIO0 CMECh IPOIYCTHIIN HaJ
pacKaJeHHBIMH MarHIEBBIMH CTPY>KKaMH. 3aTeM MarHUEeBBIE CTPY>KKH 00paboTann
BOISHBIM TIApOM M MONMYy4M ra3 B, 00beM KoToporo B ABa pasza Oosbiie o0bema
ra3za b. IIpu B3anMonelicTBuM rasza B ¢ a30THOH KUCIIOTON MOJIY4YaeTCsl BEIIECTBO
I, uMerolIee TOT )K€ KaueCTBEHHBIM COCTAB, YTO M BEIIECTBO A.

Hazosure Bemectsa A, b, B, I.

[Ipenmonaras, 4To BCE ONMMCAHHBIE PEAKINH MTPOTEKAIOT KOJMYECTBEHHO, HATUIIIN-
T€, KAK U3MEHUTCS YCIOBUE 3a7ja4y IIPU 3aMEHE BelllecTBa A Ha BewecTso I.
Hannmure ypaBHEHuUs Bcex peakiuil.

2. Huxnuueckuii yrmeBogopon A cocraBa CsHio mpu KOHTaKTe ¢ MeTaInye-
CKOH IUIATWHOW NPY KOMHATHOW TeMIleparype MpeBpaiiaeTcs B CMeCh JIByX yIJie-
Bonoponos b 1 B, mpudem o6mias macca cmecu b + B paBHa macce A. B monexyre
coequHeHHs B Kak aToMBbI yriiepo/ia, Tak 1 aTOMbI BOZOPO/ia PABHOIICHHBI.

PaBHbIe BecOBBIC KOTMYECTBA BEIIECTBA A U IMOIy4eHHOI 13 Hero cmecu b + B ipu
THUAPUPOBAHUU HAJ IUIATWHOW IMOTIIOIIAIOT OHO U TO K€ KOJIUYECTBO BOAOPOAA,
IpryYeM B 000MX CITydasx IMOTydYaeTcs OHO U TO e KOJHMYECTBO coenuHeHus b.
[Ipu Gonee BBICOKOH TeMIepaType paBHBIE MACChl KaK MCXOJHOTO BEIECTBa A,
Tak 1 cMecu b+B oTIIemsoT oAMHaKOBOE KOJMYECTBO BOAOPOa, IPUYEM B 000-
WX CITydasx oOpa3yercs OJHO U TO XK€ KOJIMYECTBO coenuHeHus B. Yrnepomubii
CKEJIET HUCXOHBIX U KOHEYHBIX BEIIECTB IPU BCEX OMMCAHHBIX MPEBPAIICHUIX HE

MensieTcs. Uto coboit npencrapnstot Bemiectsa A, b u B? Hanmmure ypaBHeHus
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OINMCAHHBIX PEAKLUI.

3. ®duoneroBplii pacTBOp pa3dasmiau Bojod 1:1 mo obwemy. Okpacka wc-
gessia. ToT ke (hroJIeTOBBIM pacTBOp CMEIlANX ¢ aHWJIMHOM, a 3aTeM A00aBuiIn
metmmonua. ObpazoBamuch N-metninanunud U N,N-mumerwnanwimH. Ecnmmn B
WCXOIHBIA PacTBOP MPOIYCKaTh alETHJICH, a 3aTeM J00aBUTh N30BITOK METHIINO-
nuna, oopasytores OytuH-2 u nponuH. Kak Bel gymaere, uro npeacrasisier coOoi
(uoneToBkIil pacTBOp?

4. [Ipu B3auMoOAENHCTBUHN C METANTMYECKUM HAaTPUEM 5 T )KUIKOCTH A, mepe-
TOHSOIIEHCS MPU TOCTOSHHOM Temmepatype 84,1°C, Beiaensercs 0,622 1 ropro-
yero ra3a b. C HarpeThiM MeTaNIMYeCKUM HaTpueM ra3 b o0pasyer coneobpazHoe
BellecTBO B, nerko pasnararomieecst Bofoi ¢ BoiaeneHreM 1,244 51 Toro ko rasa
B. Takas »xe HaBecKa KUAKOCTH A 0OCCI[BEUMBACT CEPHOKUCIIBIN pacTBop 8,243 r
TepMaHraHaTa Kajus, Py 3TOM BBIJEINseTCS OeJloe BeImecTBO [, JIerko BO3roHSI0-
mieecs IpY HarpeBaHWHM, a NP MPOKaJIMBaHUH CO IIENOYbI0 Jaromee OeHzon, O
KaKHX BelecTBax uieT peub? YTo coOoi mpenacrasiseT xunkoctb A? Hamummre
YpaBHEHHUS YIOMSHYTBIX B 33/1a4€ PEaKIHi.

5. I'a3z X mporryckanu gepe3 pacTBop cyiabduma 6apus 10 Tex mop, Mmoka He
MONYYMJIA OCAJ0K W TIPAKTHYECKH YHCTYIO0 BOMy. Ecin BBIMAaBmINK OCaloK OT-
¢dbunsTpoBaTh U 00pA0OTATH CONSHOW KHCIIOTON,TO OH YaCTHYHO PAaCTBOPSICTCS, U
MIPH 3TOM BBIZENAETCS TOT Xe Ta3 X. OcTaBiieecs HepaCTBOPHUMOE BEIECTBO TPH
HarpeBaHWM ¢ KOHIICHTPHUPOBAHHON CEpHOM KHCIOTOW oOpasyeT ra3 X, IpHUeM
B pacTBOpE IMOCJE PEaKIUU OCTAIOTCA TOJIBKO OCTATOK CEPHOM KHCIIOTHI M BOAA.
OOBsicHUTE BCE TMPOUCXOIAIIIE MTPOIECCH U HAMMUIIINTE YPAaBHEHIS PEaKITiii.

6. BemectBo X, ycroliunBoe K I€HCTBHIO BOXHOTO PacTBOpa ruapokapOoHa-
Ta KaJusl, MPpHU KaTaJUTUYECKOM THAPHUPOBAHMH M30BITKOM BOAOpPOJA HA IJIaTHHE
npu temneparype 80—100°C obpa3yeT ogHO-€AMHCTBEHHOE COeOUHEHUE A, KOTO-
pOe CyIIECTBYET B BHJE JBYX ONTHYECKUX AHTUIIOAOB.
BsaumogeiictBre X ¢ BOQHO-aMMHAYHBIM PACTBOPOM OKCHA cepedpa MO3BOJISIET
BBIJICJINTh U3 BOAHOTO pacTBOpa KpHucTamnueckoe coequnenue B. [logkucnenue
coequHenust B nmaer coenmnenue C, KOTOpoe He BBIIENSET ra3000pa3HOro Mpo-
nykTa npu HarpeBanuu 10 150-200°C. Camo BemectBo B mpu HarpeBanum 1o
250-300 °C npespamaetcs B BemectBo D, conepxkamee 21,9 % a3ora mo macce.
Ecnu coeaunenne B mpokanuTh ¢ M30BITKOM TBEPHOW ILIENOYH, TO MOMYYArOTCS
ra3oo0pasHble MPOAYKTHI, UMEIOIINE IUIOTHOCTh MO BOAOPOAY, paBHYo 12,67,
KOTOpbIE YaCTUYHO MOMMIOIIAIOTCA pa30aBIeHHON CEPHOW KHCIOTOM U MOTHOCTHIO
nornomiaroTcs 98 % cepHoit KUCTIOTO.

1. YcranoBute QyHKIHMOHAJIbHBIE TPYIIIBI, UMEIOIIUECS B CTPYKTYpE UC-
XOJHOTO coenHeHnsa X, Hanmummre cooTBeTCTBYIOMINE YPaBHEHHS PEAKIIUI.
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2. Hanummre cTpykTypHBIE (OPMYJBI BCEX W30MEPHBIX COCAMHEHHH X,
UMEIOIMINX 3TH (PYHKINOHAIBHBIE TPYIIIHL.

3. Beibepute 0JHO3HAUHO CTPYKTYPY COCTUHEHUS X.
Pemenne 1omKkHO OBITH MOATBEPIKICHO pacueTaMi U 0OOCHOBAHHBIM OTKa30M OT
BCceX (hOpMyII, HE YIOBICTBOPSIONINX YCIOBHAM 3a[a4H.

7. Yresomopon I (CsHe) uicmionb3yercs Kak MOMyHIpOLyKT B OpraHHYECKOM
cunrese. Ero cunTe3upytoT B omHy craauto, aevicteys Ha Il (CsH40O) peaktrBomM
III. 11 sBrsileTcss cUIBPHBIM OCHOBaHHMEM M HyKieodwiom: pearupyer ¢ HBr u
CH3Br, o0pa3sys comu [V u V coorBercTBeHHO. DnieMeHTHbIH ananu3 1L, [V, V man
CJICAYIOIIUE PE3YIBTATHI

coequHenne %P %X %Y

III 3444 5333 12.22
v 18.13 28.07 7.02
A% 16.76 3243 7.57

a) Ompenenure X, Y, a Taxke npocteimue Gpopmynst 11, IV, V.

b) IlpuBenure cTpykTypHBIe hopmyibl | — V, ecnu uzBectHo, uto B criektpe [IMP
coenuHenus Il umeercs TonbKo 2 MUKA.

¢) Hannmure ypaBHeHHs BCeX peakLyil.

d) [pemtoxkurte Mexannsm cuHresa [ u3 1.

e) Kak perenepuposars Il n3z [V?

8. OnemeHT X BXOAUT B coenHeHUs A U b, mo-pazHoMy H3MeHSIOLIIE OKpa-
CKy JlakMyca. BemecTBo A cropaet B mpoayKTax TEPMHUYECKOTO paszinoxenus b, 00-
pasys cpeau npoyux mpocroe BemecTBo X. [Ipoaykr peakiuu A ¢ b, momyueHHbII
IIpY KOMHATHOW TeMIlepaType, pas3jiaractcs Ipd CHIBHOM HarpeBaHWH, o0pasys
npoctele BemecTsa X,Y u Boxy. Cxuranuem A B Y Taxke MOJy4aroT BEIMIECTBO X,
B MIPHUCYTCTBUH KaTaJIN3aToOpa — BELIECTBO ¢ MOJEKYIsipHOH (opmynoii XY, a npu
n30bITKE Y — CMECh, NAIONIYIO NIPU pacTBOpeHHHU B Boje coeanHenne b. O kakux
BellecTBax uaeT peus? [IpuBenure ypaBHEHUS] COOTBETCTBYIOUINX PEAKIIUH.

9. Oprannyeckue BemecTBa A U B ipu HarpeBaHWH ¢ KOHIICHTPHPOBAHHOM
CEepHOM KHCJIOTOW 00pa3yloT COOTBETCTBEHHO ra3oo0pa3Hble (TIpW KOMHATHOM
temrreparype) BemectBa C u D, mMeronue oMnHAKOBBIA cOCTaB (B MPOIEHTaX 10
Macce) U obecrBeynBaroniue OpoMHyro Bomy. BemectBo C mpu AEHCTBHHM KOH-
LIEHTPUPOBAHHOW CEPHOM KHCIOTHI U MOCIENyIOIeM pa30aBiIeHUH MOy9YeHHOTO
pactBopa 00pasyeT ucxomuoe BerecTBo A. Coenuaenne D B TeX ke yCIOBUAX HE
obpasyeT HCXOmHOTO coenuHeHus B. O0beM MPOIyKTOB CrOpaHUs CMECH OTHOTO
moist C ¢ omauM MosieM D B miecTs pa3 Oonblre oObema ucxomHor cmecu C u
D (pu ommHAKOBBIX yCIOBHSIX, UCKITFOYAIOMINX KOHACHCAIIMIO ITapOB BOJBI), TIPH-
YeM IS TIOJTHOTO CTOpaHus BemiecTBa D HeoOXoanMo BIBO€ OOIbIe KHCIOPOAa,

4yeM 151 TIOJIHOTO CTOPAaHUsI TAKOTO ke KosmdecTna Betiecta C. Kakue nponykrst
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(xpome C u D) mormm obpazoBarbes Mpu HarpeBaHUHM cMecH BemiecTBa A U B ¢
KOHILIEHTPUPOBAHHOW CEPHOI KUCIOTOM?
HanmmnTe ypaBHEeHHS BCeX OMMCAHHBIX M BOZMOXKHBIX PEaKInil.

10. JIBa raza A u b pearupyror npu KOMHATHOHM TeMIiepaType TOJbKO B IpH-
CYTCTBHHM BOJbI, 00pa3ysi cMech coneil B 1 I' ¢ omMHaKkoBbIM KaueCTBEHHBIM, HO
PasHBIM KOJMYECTBEHHBIM COCTaBOM. JTa CMECh IPH OCTOPOXHOM HarpeBaHHUU
Betenser ra3el | u E. ['a3 /| MoxeT pearupoBarb ¢ BOIOPOIOM ¢ 00pazoBaHreM A
WK ¢ U30BITKOM KHCIIOPOZA B KECTKUX YCIOBUX ¢ oOpazoBanueM b. Onpenenure
BemecTBa A—E, yKakute ycinoBusl IPOBEICHNS YIIOMSHYTBIX PEaKIUH.

11. Macc-cnekTpoMeTprUIecKoe UCCIIeTIOBAaHNE HEU3BECTHOTO BEIECTRA A T10-
KazaJjo, 4TO ero MoJIeKyspHas Macca — 226. [Ipu 00paboTke BelecTBa pacTBOPOM
CepHOI KHCJIOTHI MPU HEOOJBIIOM HAarpeBaHWU BhIAeNseTcsa ra3 B, u3 xoroporo
MIPY OXJIAKACHUH A0 H.y. KOHIECHCUPYETCS )KUAKOCTh, BCTYIAIOIIAS B PEAKIIHUIO Ce-
peOpsiHOTO 3epKalia, a OCTABIIMICS Ta3 MPH MPONMYCKAaHHNHA B aMMHUAYHBII pacTBOp
comu prytu (II) obpasyer ucxonHoe BemecTBo A. Onpenenure, Kakue BEIIeCTBa
YIIOMSAHYTBI B 3a/1a4€ W HAITUIINUTE YPABHCHUSA NPOUCXOAAIIUX pCaKHHﬁ.

12. Coenunennst A u B nmeror omquHakoBsiid coctaB CioHi4. Coenuaenne A
OKHCIIAETCS KACIBIM PacTBOPOM TMEpMaHTaHaTa Kallusl B OYEHD KECTKUX yCIOBHSIX
¢ obpazoBanmneM KUCIOTH C B Ka4eCTBE AMHCTBEHHOTO OPraHUIECKOTO IMPOIYKTa.
IIpu o6padorke C NaOH obpasyercs conmp D, B KOTOpoil Bce aTOMBI BOIOpOAA
HepasnmnuuMbl. CoenuHeHne B OKHCIAETCS KHCIBIM TEPMaHTaHATOM Kajius B
Ooiee MATKUX YCIOBUSAX C 00pa3oBaHUEM KUCIOTH E, B kauecTBe eIMHCTBEHHOTO
opranu4deckoro npojaykra. Harpuepas consb F, nonyuennas u3 E, Takxke conepkut
TOJIFKO KBUBAJIEHTHBIC aTOMBI Bofiopofa. M3BectHo, uTo kuciora C — OMHOOCHOB-
Hasl, a kucnora E — TpexocHOBHasl.

a) Omnpenenute crpoenue coequnenuit A, B, C, D, Eu F.

b) 3anummTe ypaBHEHHs YIOMSHYThIE peakiuii okucienus A u B. PaccraBbre
KO3(HUIICHTEHI.

c) [Ipennoxure METONBI CHHTE3a coelMHeHUI A U B U3 opranumieckux coe-

IWHEHUH, colep KallliuX B CBOEM COCTaBe He Ooiee 4 aTOMOB yITIeposia, W JIFOOBIX
HEOPTaHUICCKHUX BEIICCTB.

13. B pesynbrare snekTpoin3a pacTBOpa MaciSHOW KHCIOTHI B OECI[BETHON
skuakoctH ipu 0°C Ha aHOJIE BBIACITUIIACH CMECh JIByX OECIIBETHBIX T'a30B. [lepBbiii
ra3 u30MparebHO MOTIIOIIAETCS MISJI0YbI0, BTOpoii — copepxkut 19,15 % yriepona.
Ha karoze BeifiensieTcst TpeTUi ra3 — JIeTKUH, OecliBeTHBIN 1 roprounii. OTHOIICHNE
00BEMOB BBIZICTUBIIHNXCS Ta30B paBHO 1:1:8 cooTBercTBeHHO. [IpoTekanuem mno-
OOYHBIX EKTPOXUMUUECCKUX MPOIECCOB MOXKHO IIPEHEOPEYb.

Kakwue ra3spl BeLieTMIIMCh 1pH AnekTponuse? UTo mpencrariser co0oi pacTBopH-
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tenb? OOpa3oBaHUe KaKUX MOOOYHBIX MPOIYKTOB BO3MOXKHO B XOJI€ 3JCKTPOJIN3a
YIOMSIHYTOTO pacTBopa? KakoBbI SKOJOTHYECKUE aCIIEKTHl UCTIOIB30BaHUS BTOPO-
ro raza? O6ocHyiiTe Bamm oTBeTHI.

14. N3 300 r coenuHeHust A, UMEIOLIEro MONEKyIspHyo Maccy 1495, npu
TEPMHUYECKOM PA3JIOKEHUH B HHEPTHOU armocdepe noyueHo 80 r BaXHOTO TeX-
HUYECKOro Marepuana b, a BelAenMBIIMIiCA NpU 3ToM ra3 B mpu npomyckanuu B
BOIHBII pacTBOp M30BITKAa HUTpaTa cepedpa obpasyer ocanok I, HepacTBOPUMBIH
B a30THOM KHCJIOTE, HO PAacTBOPHUMBIA B M30BITKE amMmuaka. lIpu paznoxeHun
coequHenns A maccoii 10 r B kucnmopoze oopasyercs 4 T coequaenus [, koropoe
HE pacTBOpsieTCs B OONBIINHCTBE MUHEPAIbHBIX KUCIIOT.

Hazosure coenunenus A, b, B, I' u JI. Hanumure ypaBHeHUs BceX YIMOMSHYTBIX
peaxumii; GopMysIbl H30MEPOB COSAUHEHUS A.

15. VYrneBomopon A B3auMoJIeMCTBYeT IpH KOMHATHOM TeMIepaType B TOJY-
OJILHOM pacTBOpE C SKBUMOJISIPHBIM KonudecTBoM coenuHeHus B (C4H203) ¢ 06-
pa3zoBaHMEM eIUHCTBEHHOTro coeanHeHus C. YrieBogopoa A MOXKET pearupoBarh ¢
METaJUTMYECKUM HaTPHUEM C BBIJICIIEHHEM BOAOPOJa U 00pa3oBaHUEM COCAMHEHHS,
KOTOPOE IIMPOKO MUCHOIB3YETCsl B MeTaluloopranndeckoi xumun. CoequHenne A
MOXET IIPUCOCTUHATE JBE MONeKyIbl OpoMa. Coenunenust B u C MoryT mpucoenu-
HATH TI0 OJJHOM MOJIeKyie OpoMa, a IPH PaCTBOPEHUH B BOJAE JAIOT KHCIYIO PeaK-
uuto. [Ipu meiictBum Ha coenunenue C okucnurens (030H win okcua xpoma (VI)
B YKCYCHOHM KHCIIOTE€) U MOCJIEAYIOIUM THAPOIU30M 00paszyeTcs IUKIONEHTaH-
1,2,3,4-TerpakapOoHoBast kucioTa. ONUIINTE BCE XMMHUYECKHE IpeBpallieHus
coequHeHni A, B u C. B yem npuumnHa BBICOKOH KMCIOTHOCTH yIieBopopona A?
CKOJIBKO T€OMETPUUECKHX H30MEPOB MOXKET UMETh coennHeHue C?

Pemrenns.

1. I" — ABHO HUTpAT, IPUYEM HE NAFOIIMHA TBEPIOTO OCTATKA IIPU PA3JIOKEHUU.
Taxkum coennHEHHEM MOXKET OBITh TONbKO HUTpaT aMMOoHUS NH4NO3.
Torna B — NH3, a b, no ycnosuto, — N».
Taxum obpazom, A — NH4NO;.
Peakiuu:

NH4NO; = N, + 2H,0,

N2+ 3Mg = MgzN»

MgszN> + 6H2O = 3Mg(OH), + 2NH3

NH3 + HNO3; = NH4NO3
[Ipu 3amene A Ha I TpeOyercs ykas3aTb: «...NPH OCTOPOXKHOM TEPMHUYECKOM paz-
JIOKEHUU...» U «..IIPH PACTBOPEHHUH B A30THOH KHCIIOTE IOJIy4AETCS] UCXOAHOE
BELECTBOY.
IIpy HOBOM yCIIOBUM U3MEHATCS PEAKIIUU:
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NH4NO3; = N>O + 2H»0,
N20 + 4Mg = MgzNa + MgO.

2. 3amauka W3 MIKOJIEHOTO Y4eOHWKa — MPEBPAIICHUS [IUKIIOTEKCEHa B peak-
LUSAX THAPUPOBAHUSA-ICTUAPUPOBAHHUSL.

A — nuknorekcen, b — mukiorekcan, B — 6enzon. Ha OGeH3om sBHO ykasbIBaer
SKBHBAJICHTHOCTh aTOMOB YIJIepo/ia U Bomopoa. Karanmutiuaeckoe AUCIIPOIIOPITHO-
HUpOBaHME HUKIOrekceHa oTkpeiTo B 1911 r. H.J[.3enunckum.

3. 3asiaua MOMeEIIeHa B «KITI0UEBbIE XUMUYECKHE CBONCTBAY, TOTOMY UTO OpH-
SHTHUPOBATHCS B PELICHUH TOJILKO HA [[BET pACTBOPA CIIOKHO, MaJIO JIH (PHOJIETOBBIX
PacTBOPOB CYIIECTBYET... A BOT Takasl peakliys, Kak METUIMPOBaHNE aHMIINHA — 3TO
yke Kiatod. O4eBHJIHO, YTO B pacTBOpE NMPUCYTCTBYET CHJIBHOE OCHOBAaHHE, yla-
nsitomee HI 13 cuctembl. 3TO He pacTBOP IIETOUH, (PHOJIETOBBIE PACTBOPHI LIETIOUN
— u3 obnactu daHTacTUKU. M pacTBOp HEBOIHBIN, MHAUe OH OBl HE pearupoBal
Ha BOAy npu pa3daeneHun ero. OOpainaeM BHUMaHHE Ha COCEAa BOIbI —KHUIKUN
aMMuak u npeanonaraeM, yto HI ynansercs B Buae nonuaa Harpus. Torga HU4ero
HE OCTAETCsl, KaK MOCTYJIUPOBATh, YTO UCXOAHBIA PacTBOP — 3TO PaCTBOP AHAJIOTA
LIEJIOYH B )KUJKOM ammuake, amuja Hatpust NaNH», a Bce ynmoMsiHyThIE peakLiuu
SIBJIIIOTCSL aHAJIOTaMU peakLUii B BOAHBIX U CIIMPTOBBIX pacTBOpax:

NH, NHCH;  N(CHs),

NaNH, CH;l N
— Nal o

CH;l

NaNH, HC=CNa T H—C=C—CH;
—Na
HC=CH
\ _ 2CH;l
2NaNH, NaC=CNa ——— > H;C—C=C—CH;

— 2Nal

4. [lepBast ouyeBMmHAas peaknus, YHNOMSHYTas B YCIOBUU — OKHCIICHHE
IIepMaHTraHaToOM C 00pa3oBaHWEM OCH30MHON KWCIOTHI I, maromel co IIeI0Ybio
6enzon. CremoBarenbHO, UCXOOHAS JKAIKOCTh COAEPKUT 3aMeEIIeHHBI OSH301 ¢
temmeparypoii kunenus 84°C. Xoasuue CIpaBOYHUKM MOTYT B DTOM MECTE Ha-
MUCAaTh OTBET, a MBI TIONTPOOEM OTIPENEIHUTD JIOTUYECKH, YTO JKE€ ITO 3a JKUIKOCTh
A, BBIZICTIAIONIAS C HATPUEM SIBHBIA BOIOPO (BTOPOM KITIOUHK), KOTOPBIH JAJBIIE C
TEM )K€ HaTpUEM JaeT THAPHI.

B ucxogHoM pemeHnn 3T0# 3anadn Oblia (ppasza «Tak Kak TeMIieparypa KHIEHUS
11\/1365{LHIC 100°, To A comepxut Tomyon C¢HsCHz». Huuero He ocraercs, kak mpu-



HATh Ha Bepy (Kak M BCe HOPMaJbHBIE XMMHUKH, MBI HE TIOMHHM TeMIIEpaTypbl
KUTICHUS] HU JJISL OTWI- U U3OMPONIIOEH30JI0B, HU JUISL MX BOJHBIX a3€0TPOIIOB,
€CJIM OHH BOOOIIIE CYIIECTBYIOT) U MPOBEPUTH COOTBETCTBHE 3TOTO YTBEPKACHUS
YCIJIOBHIO 33J[a4u:

5Ce¢H5CH3 + 6KMnO4 + 9H>SO4 = 5SCeHsCOOH + 3K2SO4 + 9MnSO4 + 14H0

BemectBo A comepxano 5131+92+8,243/6+158 =4 1 «Tomyoma» — Moka B KaBbIY-
Kax, T.K. Hy’KHO TOCMOTPETh, Oy/IET JIM OCTABIIUICS | T )KUAKOCTH A MPEICTABIATh
cO00H KaKoe-TO pealbHOE BEIIECTBO C KHCIIBIM BOJJOPOJIOM:

2HX +2Na =2NaX + H»

2 MOJb WIH 2X T BELIEeCTBa BBIAEIIAIOT 22,4 1 Hp
Ir — 0,622 1 H»

Orcroga X = 18, T.e. MBI IOJYYUSIM BHATHBII BTOPON KOMIIOHEHT >KHJIKOCTH A U
MTOJTBEPIIIIN, YTO TIEPBBIM SIBIISIETCS TOTYOIL.
Taxum 06pa3oM, UCXOIHOE BEIIECTBO — a3€0TPOITHAsE cMech Toiryona (80%) 1 Boabl
(20%).
OcTasbHBIE ypaBHEHUS peaKLU:

2H,0 + 2Na = 2NaOH + H»

H; + 2Na =2NaH

NaH + H>,O = NaOH + H»

CsHsCOOH + 2NaOH = Na,COs3 + CgHg + H>O

5. BeposiTHO, KIIIOYEBBIM SIBJISETCS TOT MOMEHT, YTO ra3 X JIOJDKCH OBITh
OKHCIHTENEM cynbduaa 6apus - a HHaYe Kak K€ MOIyYUTh YUCTYIO BOIY U OCa/I0K
— SIBHO cOJIep KaIllui cepy M HEpacTBOPUMYIO COJIb Oapusi? A OKUCIIAIOIIUX Ia30B,
YTO0 Kak-TO YIOBJIETBOPSJIM MEPBON peakiuu, Bcero a8a — 030H U SO». Tombko
O30H B ﬂaHBHCﬁMHX pCaKknuiax, ONMCAHHBIX B YCJIOBHH, HUKAK BBIACIATHCA HE
MoxkeT, octaetcs SOz, Takum 00pa3om, HEU3BECTHBIN ra3 X MPeAcTaBiIsIeT cOO0H
auokeun cepbl SO2, KOTOPBIH IPU peakuy ¢ pacTBOPOM cyibbuaa 6apus cHavaia
o0pasyeT 0ca/ioK Cephl:

2Ba$ + SO, + 2H,0 = 2Ba(OH), + 38 |

[Ipu nanpHElWIIEM NPOIMYCKAHWH CEPHHUCTOTO ra3a BBINAJIACT OCAJOK Cyib(ura
Oapus:

Ba(OH), + SO, = BaSO3| + H>O0.

[Ipu nefcTBUM CONSHOW KHCIOTHI MPOHMCXOJWT PACTBOPCHUE TONBKO CYyib(uTa
Oapwusi, 1 BeIIEIsIeTCs ncxoaHbIi ra3 X (SO»):

BaSO;+ 2HCI1 = BaCl> + HO + SO» ¢

OCTaI-OH_[aHCH HepaCTBOpCHHOﬁ CCpa OKUCIIACTCH IMPU HArp€BaHUM C KOHLICHTPUPO-
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BaHHOW CEPHOI KUCIIOTOM, 00pa3ys TOT ke JTUOKCHU]] CEPBI:
S +2H>S04 = 2H,0 + 35021

Cepa cioco0Ha TakXe PacTBOPATHCS B PacTBOpax CyIb(GHUIOB, H, B YACTHOCTH, B
pacTtBope cyabhuaa 6apus:

BaS + nS = BaSy+; (monucynbdum 6apus)
6. Peakuuu npucoeInHEH s BOJIOPOIA U CEpeOPSHOTo 3epKaia, a TAKKe I0-

cieayronme npespamieHus B yka3plBatoT Ha HAUIMYKE B CTPYKTYpe X alibJAeTHIHON
TpyTIIbL:

RCHO + Hy — RCH,OH (1)
RCHO+2Ag(NH3)2OI:I . RCOONH, + 2Ag + 3NH; + Ho0  (2)
RCOONH; + HCl — RCOOH +B NH,CI 3)
RCOONH4 — RCONH; + H,0 (4)
RCOONH, + 2KOHD—> RH + NH; + K2COs + H20 (5)

BenuurHa MIIOTHOCTH MPOIYKTOB peakiuu (5) Mo BOAOPOY:
M = 2Dy, =2+12,67 = 25,34 (r/mM07b)

MO3BOJISICT yTBEPXKIaTh, 4TO B e¢ cocTtaB Hapsay ¢ NH3z (M=17) Bxomut 060-
nee Tsxenslid yraesogopon CxHy (M = 12x + y) mmm coequnenne CxHyO Nk
(M= 12x +y + 16z + 14k).

Eciu B — aMMoOHMiTHasT COJIb MOHOKapOOHOBOH KHCJIOTHI, TO 1O ypaBHEHUIO (5)
n(RH) : n(NH3) =1: 1, u Torna

M = 0,5(12x + y) + 0,5+ 17 = 25,34, wmn
12x +y = 33,68 (6).

Pemenne HeomnpenenenHoro ypaBHeHus (6) B 1enbIx ynciax gaer y = 10 wim 9,
HO dopmynsl CoHio mmu C4His HEBO3ZMOXKHBI (1 TIPOAYKTA PEAKIMH COCTaBa
CxHyOzNk penienne ypaBHeHUs

12x + y+ 16z+ 14k = 33,68
B IIETBIX YHCIIAaX TaKxke naet HenpuemiieMbie popmyinsl H4NO, CHgN u CHgO).
Ecmu npeanonoxuts, uto B — aMMoHUMITHAsT conb TUKapOOHOBON KHUCIIOTHI, TO TIO
ypaBHeHnuto (7)

R(COONHy,), + 4NaOH = RH, + 2NHs + 2Na;COs + 2H:0 (7)
n(RH2) : n(NH3)=1:2 u M =M(RH2)/3 +2-17/3 = 25,34,
OTKy/Ia
12x +y=42 ®)
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Pemenne HeomnpenenenHoro ypaBHeHus (8) maetr x = 3, y = 6, To ecTh opmyna
yreBogopona RH>—CsHg. Perenne HeonpeneneHHOTO ypaBHEHHS

12x +y + 162+ 14k =42
mpUBOIUT JIOO K HenpuemieMmbiM ¢opmynam C2H>O, CH4N» nmm C2HaN, koto-
pBIe HE COOTBETCTBYIOT pPealIbHO CYIIECTBYIOIIMM BeIeCTBaM, MO0 K (opmyre
CH3;N=NH, onnako nocnenHee coeiMHEHUE HE MOXKET OBITh TOJTYYEHO 110 YpaBHE-
Huto (7). (AHaIKM3 BO3MOXHBIX MPEBPAIICHUIN COJICH TPHU- WK TeTPaKapOOHOBBIX
KUCJIOT TaKKe HE MPHUBOIUT K PasyMHBIM (OpPMYJaM JJisl BTOPOTO KOMIIOHEHTA
ra3oBOi cMecH).
KauectBennsrit cocraB cmecu [C3Hg + NH3] moarBepxmaeTcss M JHaHHBIMH O
YaCTUYHOM IOTIIOIEHUH cMecu pacTBopoM HzSO4 M MONHOM MOTVIOIIEHUH KOHII.
H2SO04:

NH3 + H2S04 = NH4HSO4 (pacrsop u xomm)
C3Hg + H2SO4 = C3H70SO3H (xomm)

Takum oOpazom, B mpencraBmser coO0lf aMMOHUHHYIO COJb JUKapOOHOBOM
kucioTel C3H4(COONH4)2, a ucxomHoe BemecTBO X MOTIIO OBITh THATBACTHIOM
C3H4(CHO),. CrpykTypa anbIOKapOOHOBOW KHCIOTHI HCKIFOYAeTCs, T.K. OHA
nmoixHa pearuposath ¢ KHCOs:

HOC-CsH4+~COOH + KHCO3 = HOC-C3H4—COOK + CO; + H20.

CymiecTByIOT IBa M30MEpHBIX yrieBomopona cocraBa C3Hg — mumknonpomnan u
MPOTEH, MO3ToMYy X MOT OBITh MJIM LUKJIONPONAHANAIBICTHIOM HIH MIPOICHIN-
aIbJETUIOM, HO CTPYKTYPbI C IHKJIONPOIIAHOBBIM KOJIBLIOM HE YHOBIETBOPSIOT
YCIIOBHUIO 33/1a4H, T.K. IPOM3BOAHBIE IIMKJIOMPOIAHA MPH MOBBIIIEHHBIX TEMIIEpa-
Typax THUAPUPYIOTCS C PACKPBITHEM TPEXUICHHOTO LIUKIA U 00pa30BaHUEM CMECH
HU30MEPHBIX MPOAYKTOB:

CHO Hy, t° H3C\ /CHzOH H\ /CHZOH
—_ C\ + /C\ )
CHO H;C CH,OH H;CH,C CH,OH
— _CHCHoH * HC{ (10)
CHO H;C CH,CH,OH

Takum o6paszom, X mpencrapnsier co00il oAuH U3 7 U30MEPHBIX MPONEHINAITbIC-
runoB, a kuciaora C — onHy U3 7 U30MEPHBIX KHCIOT C B3aUMHBIM IMOJIOXKEHUEM
¢ynkuuoHaneHbIX rpymt: 1,1-, 1,2-(uuc- u tpanc-), 1,3-(uuc- u tpanc-), 2,3- u
3,3-Iluc-Tpanc-1,3-nponeHananbpaeruipl HE YAOBJICTBOPSIOT YCJIOBUSM 3a/adH,
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T.K. OHH JaayT HpU THAPUPOBAHUH TMEHTAHINOIN-1,5, HE MMEIOMIMN XUPaTbHBIX
LIEHTPOB.

HOC-CH>-CH=CH-CHO — HOCH;—(CH>);—CH,OH

1,1- m 3,3-mponeHauanbAeTUAL TIPH OKHUCICHWH ITaAyT aHAJIOTH MaJIOHOBOM
KHCJIOTBI, KOTOPBIE TP HATPEBAHUH JODKHBI OTIEIUIITE CO), 9YTO MPOTHBOPEIUT
noBesieHNo C 110 YCIIOBUSAM 33/1a49H.

CH3;-CH=C(COOH); — CH3~CH=CH-COOH + CO, (11)
CH,=CH-CH(COOH); — CH,=CH-CH,COOH + CO, (12)

AMMOHWITHAS COJb 2,3-TIPOTIEHUKApOOHOBON (METUIICHSIHTAPHON) KUCIOTHI TIPH
HarpeBaHUH JOJDKHA IPEBPATUTHCS B 3aMEIIEHHbBIN CYKIMHUMHU!

CH,
H,C=C—COONH,
| —_—

H

CsHsNO, (M=111)
Ho stoT mvmun comepxut o(N) = 14/111 = 0,126, nmu 12,6 % azorta, a e 1,9 % 1o
YCIIOBHIO 3ajIa4H.
N3 ocraromuxcs sl paccMOTpeHus 1,2-TponeHananbIeruaoB (M KUCIIOT) ITUC-
W30Mep He YAOBJIETBOPSET YCIOBHIO 3a1adyd, T.K. aMMOHHUIHAs COJb METHIMa-
JIEMHOBOM KUCIIOTHI TP HATPEBaHWH OyJIeT MpeBpamarbcs B 2-MeTHIMATICHHUMUI,
Takke comeprkartuii 12,6 % N:

CH;

H3C - (ﬁ - COONH4 -

HC —COONH, 0P N 0

H

CsHs5NO2, o(N) = 0,126
¥ TOJIbKO aMMOHHUIHAsS COJIb METHII(PyMapoBOi KHCIIOTHI IIPEBPATHTCS TIPH Harpe-
BaHWH B TuaMu, comepxarmii 21,9 % N:
H4NOOC—(|3|—CH3 H2NOC—%—CH3

—
HC—COONH,4 HC—CONH,

CsHgN20,2, ®(N) =28/128 = 0,219
Takum, 00pa3oM, MCXOJHOE COeMUHEHHME X OJHO3HAYHO MPEACTABISET COOOMU
MeTHII(DyMapOBEIil TUABIETH]T.

7. CuoBa CgsHs, KOoTOpEIit HE OEH30T.
?MII — (hocdopooprannygeckoe BemecTBo, ciaemnoBaTelbho X 1Y —3ro Cu H, a T



K. W(x)>w(y), cnegoBarenpHo X-C, Y-H.

II: CaHpPe: a/b/c =53,33:12/12,22:1/34,44:31 =4/11/1  C4H11P
IV: CaHpPcBry: a/b/c/d =4/12/1/1 C4H12PBr
V: CaHpPcBrg:  a/b/c/d =5/14/1/1 CsHi4PBr
b). II o yciioBHIO MOXKET UMETh TOJBKO CTPYKTYPY

Torna |

CH,

MoxHO mpearnonoxuTh, uto 111 — Tpuankundocdun, omHaKO OH HE YAOBIETBOPSIET
CXeMe CHHTEe3a.

IIT = (CH3)3P*CH>™ -. 3TO cCHIIbHOE OCHOBaHHE M HYKJIeO(hHII.

IV = (CH3)4P*Br;

V = (CH3)3P*CH2CH;3Br-

9)
+ (CH3):P"CH; — + (CH3)3PO
O CH,
CH3Br + (CH3)sP*CHz — (CH3):P*CH2CH3 Br-
(CH3);P*CH; + HBr — (CH3)4P*Br
d).
(CH3)3P+CH2

k (CH3)3P
=<:| ﬂ@ + (CHj3);PO
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o©
@
H:C” | CH;
CHj CH,

e) JleiicTBrEeM CUIILHOTO OCHOBAHHUSI.
PhLi + (CH3)4P*Br = PhH + LiBr + (CH3)3;P"CH»~

8. Ommcana xumus a3ora (X — a3ot, Y — kuciopona, A — NH3, b — HNOg).
YpaBHEHUs IPUBEJICHHBIX PEAKIIHIL:

4HNO3 = 2H20 + 4NO2 + Oy,

4NHj3 + 30, = 2N2 + 6H>0,

NH4NO;3 = N0 + 2H,0,

= (cupHOE HarpeBanue) Na + 1/20,,

4NHj3 + 50,2 = 4NO + 6H>0,

2NO+02(I/I36LITOK) = ZNOZ,

4N02+02(I/I36LIT0K) + 2H>0 = 4HNO:s.

9. VenoBue 3ajaunm  IpeAcTaBIseT co0oil  cmpaBoyHOEe mocoOue Mo
MPUCOEAMHEHHIO-OTIICTUICHHUIO BOABI. A — 3TaHoN, B — OyTtanon-1 wiu 2-metuin-
nponaHon-1.

10. JIOBOJIBHO pacnpoCTpaHEHHBIN MTPUEM B OJIMMIINAHBIX 3a/1a4aX — OUEBU/I-
Hasl PEeaKIysl, KOTOpas B PEalbHBIX YCIOBHIX UAET TOIBKO B MPUCYTCTBHUH CIEIOB
Boziel. [IpumMep — peakmum aMMuaka ¥ XJI0pOBOIOPO/A, BOAOPO/IA C KUCIOPOIOM U
1.1. [ToaTOMy B KauecTBe KJIt04a MbI UCIIOJIb3yEM CBOMCTBA ra3a J[, KoTopil SIBHBIN
a30T, Cy/Is IO PEAKIIHSIM C BOJOPOAOM H KHCIOpOAOM. B pesymiprare momydum:

(to P) UL.AYyra

No+3H, = 2NH;, N2+0; = 2NO,

INO + 05 KOMH.T-pa

A Bce ocranmpHOE:

A —NHj3, 5 —NO;, Bul — NH4sNO; u NH4NO3,
2NH3+2NO>+H>0 = NH4NO2+NH4NO3,
I, E — N2, N>O:

NH4NO» _
NH4NO3} = N2+ N20+4H0,

2NO:.

I1. 3anava Hageana Mamepuaramu Gopyma JHCypHaRa « Xumus u XUMUKUY.
Kitrou k pemeHunio — KOHEUHO ke, Ta3, BCTyHAloIUN B pEaKLUIo C COJIBIO PTYTH U
00pa3yromuii HICXOAHOE BEUIECTBO C MOJIEKYSIpHOW Maccoii 226. Beruuraem arom
PTYTH ¥ nosydaeM 24 — 2 atoma yriepoza. CrnenoBareiabHO, COEAMHEHUE A — arle-
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tunenuy (auetunun) pryta (I1).

Bcnomunaem peakmuio KydepoBa, koTopas 31ech BBIpaKaeTcsl HE B BHIE
BOJIa + alleTuIeH + KaTajiu3aTop (Coslb PTyTH), a B BUJE Y>K€ FOTOBOI'O COEIUHEHN,
BKJIFOUAOIIETO U UOH PTYTH, U allETUIICH — OCTAJIOCh TOJIKO J100aBUTh KUCIIOTY:

2HgC; + 2H,0 + 2H* — CH3CHO + HC=CH + 2Hg?*

CepeOpstHOE 3epKaio — ¢ aIleTaIbICTHIOM:

CH5CHO Ag(NH3)20H

CH3COOH
a BOT MHTEPECHAsl PEaKIHsl al[eTHICHA C COJISIMU PTYTH, OMIUCAHHASI B YCJIOBHU:
HC=CH + 2Hg?"= HgC»

12. CooTHoIIEHHE aTOMOB YIIIEPOJia U BOAOPO/Ia MOKA3BIBAET, YTO B CTPYKTY-
pax uMmeercs OCH30JbHOE KOJIBI0. A YIOMSHYTAasl B YCIIOBHUH PEAKIIUS OKUCICHHS
B B E sBisieTcss KITIOYEBBIM XUMHYECKHM CBOMCTBOM — 00pa3oBaHUE OCH30MHBIX
KHUCJIOT IPY OKKUCIIEHUH YIJIEBOAOPOIHBIX U BCEX MPOYNX XBOCTOB, HAYMHAIOIINXCSA
¢ yrepoja, OEH30JIBHOTO KoJbIla. CIenyrolias peakiiyst JaeT HaM CTPYKTYpy 3TOH
KUCJOTHI E: eciiv HaTpueBas cojib COAEPKUT HEPA3IMUYUMbIE aTOMBI BOJOPOAA, TO
kuciora E — TpexocHOBHas:

COOH
HOOC COOH _ | 3 5-6emsonTpukapOGoHOBast KHCIIOTA.
Torga coenunenne B — 310
CHj;
H;C CH,CHj;

Yro ke Takoe coenuHeHne A? BapuanT 1,3,5-3amMenieHHpIX OSH30JI0B TOJIBKO OfIHH,
n 310 B. C MOHO3aMeIICHHBIMY U TU3aMEIIeHHBIMHA OSH30JIaMU HE IPOXOIUT: OCH-
30ar HaTpus (COJIb OTHOOCHOBHOM OEH30MHOM KUCIIOTHI) COJEPKUT 3 THIIA aTOMOB
BOZIOpo/a (B OPTO-, ME€Ta- U Mapa- MOJIOKEHUIX).

CrnenoBarenpHo kuciota C, oOpa3yromascs MpH >KECTKOM OKHCIIEHUH A, HE CO-
JIEPXKUT B CBOEM COCTaBe OCH30JIBHOTO Koublia. PaccMoTpum mpocreiiue kap0o-
HOBBIE KUCJOTBI, COIM KOTOPBIX COAEPXkAT €AUHCTBEHHBIN TUII aTOMOB BOAOPOAA
— MYpPaBBbUHYIO, YKCYCHYIO U TpUMETUIYKCycHyt0. Hanpumep, ecnu coequHeHue
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C — TpumeTniykcyHas kuciora, o A, C u D aro:

CH;
H;C CH; CHj CH;
H3C+COOH H3C+C00Na
CH; CH;
A C D

Bosmoxns Takxe qpyrue peutenus. Hanpumep C — ykcycHas kuciora, D — anerar
Hatpus, A — 2,4,6,8 — nekarerpacH.

b. Kosdduurentsl B ypaBHEHHSAX NOAOHPAIOTCS METOAOM 3JIEKTPOHHO-
WOHHOTO OanaHca:
H;C
5 CH,CH; +24KMnO4 +72H"Y —>
H:C Hooc
—>» 5 COOH + 24 Mn** + 24 K* + 5 CO, + 56 H,O
HOOC
E
g
5 C—CH; +28 KMnO, + 84 H" —>
|
CHj;
g
—> 5 HOOC—(If—CH3 +28 Mn”* + 28 K* + 25 CO, + 52 H,0
CHj;
C
c. MeTo10B CHHTE3a CyIIeCTBYeT MHOTO. [IprHUMaeTcs 000N pa3yMHBIH

(Hepa3yMHBIM CUYHTAETCs, HalpuMmep, CHHTE3 1,3-TUMeTHII-5-3THIIOSCH30/Ia TPH-
1{/13e§m3auneﬁ mpornuHa U 1-0yTHHA: MOJIEKYJIBl HE YMEIOT COYEeTaThCs KaK XOUeTCs



perarento, 37ieCh MPaBUT CTATHCTHKA).

Hampumep:
g
CH, —> > C—CHj
ca H3PO4 |
CH;
CH;
0 H* BaMnOy
- s
H;C CHj3
H;C CH; H;C
CH; 1. CH;MgBr
2. H,0
4—
OH
H;C CH/ H/
Hj
CH;
e /@\
2. 10 CH,CHs
13. YcoBHIO 331241 yAOBIETBOPSAET CIEAYIOIAs CXeMa IEKTPOIn3a:

CH3;CH,>CH>COOH + 8HX = 8H, + C3Xg + CO»

(HX — pacTtBOpHTEH) I II III
KaTo[ aHoA

3.12 r ymepona B C3Xg — 19,2%

8-ArX B(C3Xg — 80,85%.

[Monmyuaem A =19, X — ¢rop.

OO0pazoBaHue rekcaHa HEeBO3MOXKHO, TaK Kak 00beMHoe oTHoImeHue CO; u raza 11
coctanisieT 1:1. [lonyuenue 8 Monb Bogopoaa BO3MOXKHO MPHU YAAJIEHUU BCEX aTo-
MOB BOZOPO/Ia U3 MACIISTHOW KUCIOTHI (4 MOJb) M 00pazoBaHuu 4 MOJTb BOAOPO/IA B
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pe3yabTaTe MEKTPONIN3a PACTBOPHUTENSL. X HE MOXKET OBITH CJIOKHOM TPYIITION, TaKk
kak C3Xg —ras.

Bo3MokHbIe TOOOYHBIE NPOMYKTHI: rentadropmaciisyas KMCIOTa, ee (GpropaHru-
Ipul, 1pyrue GTopHIpoOU3BOIHBIC MACISIHOW KUCIOTHIL

14. [lonsiTHO, YTO KIJIFOY K pelieHuto — ocanok I, obpasyromuiics mpu mpo-
myckaHuy B B BOmHEIN HUTpaT cepebpa U pacTBOpSIOIIUICS B aMMuake. Jlapaiite
MPEATIONOKUM, YTO 3TO XJIopua cepedpa. Toraa rasz B — xsoposonopoa.
Ero obpasyercs 3 mons Ha 1 monb ucxomHoro A (6buto 300 T, umu 2 Monb A;
raza noxy4mntocsk 300 — 80 = 220 T, wim 110 = 3-36,5 r/mMoJb), T.€. B COEMHEHUN
A — xak MUHUMYM 3 aToMa BOZIOpoAa U 3 aToMa XJIopa.
Jansime: aro Takoe coequaenne b. Moib b=149,5—3-36,5 = 40. 310 HE KaIbIINH,
TaK KaKk MeTaJsl He MOXKET 00pa30BaThCsl C BHIIEIEHUEM XJIOPOBOAOPOIA, CIIEAO-
BareibHO, b He sBisAeTcst mpocTeiM BemecTBoM. Torna uto 3to? Huvero, kpome
SiC, Tem Gonee 4TO MOA OIpPEACICHNUE KTEXHUYECKH BayKHBIA MaTrepuam» Kapoua
KPEMHUS 3aMEYaTeIbHO TOIXOIMT.
CraHOBHUTCA NOHATHBIM IIPUpOZAA coeauHeHus |, KoTopoe «HE pacTBOPSAETCS B
OOJNIBITMHCTBE MUHEPAIBHBIX KUCIOT». MonekymspHas macca: 149,5-4/10 = 60.
Pasnocts monekynspusix Macc [l u b pasna 20. 3to cBumerenscTByeT, uto [ He
SIBIISIETCS] TBOMHBIM okcuaoM (20/16 = 1,25), takum obpazom, /| — okcun, He 00-
JaIaroIuii OCHOBHEIMHU cBoiicTBaMu, D0y, EnnacTBeHHOE pemenne: D = Si, x = 2.
OTO OKCHI KPEMHHS. B «MEHBIIMHCTBO» MHMHEpPAIBbHBIX KHCJIOT B HAIIEM CIydae
T0T1aJ1a TIABUKOBAsL.
W3 Bcero BeImeniepeuncIeHHOTO CieayeT, uTo opyTTo-dopmymna A — CH3SiCls.
Takum 006pa3oM, epeurciICHHbIE BEIIECTBA:

A: metmrrpuxiopennad — CH3SiCls.

b: xkapoun xpemuuns SiC.

B: xnopoBogopox.

I': xmopun cepedpa.

J1: oKcu KpeMHHUs
Peakmuu:

CHj3SiCl; = SiC + 3HCl

CHj3SiCl; + 20, = SiO; + 3HCL + CO»

HCl + AgNOs; = AgCl + HNO;3

@opmynsr  m3omepoB coeamnenuss A: CH3SiCly, CCI3SiHz, CHCI>SiH,Cl,
CH>CISiHCl,.

15. Kittod k perreHuto He caMblii O4€BHIHBIN (IS IIKOJIBHOTO OTIIHMYHUKA). Ho
000N XOTh HEMHOTO 3HAKOMBIH C apOMaTHYHOCTHIO OJIMMITHATHUK CPasy onpee-
JIUT, 4TO BemecTBO A siBisierca CH-KuCIOTON, U y3HaeT B A LIMKJIONEHTAUEH, a B
MPOAYKTE €T0 PeaklUy ¢ HaTpUeM — [IUKJIONEHTaUEeHUITHATPU:
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H O
H
I
* *
HOOC COOH
HOOC COOH

Tak xak w3 C B pe3yiabrare OKHCICHHS IOJIy9aeTcsl MUKIoneHTaH-1,2,3,4-
terpakapbonoBas kuciora (CoHi0Og) n C sBIIsIeTCs] IPOTYKTOM MPHUCOCTHHECHUS
A x B, 10 coequnenmne A sBisercss Cs-yIIeBOIOPOIOM, ¥ KOTOPOTO, HCXOMS U3
YCJIOBUSI, IMEIOTCS JIBE IBOMHBIC CBSI3U (peaKIus ¢ OpoMom).

N3 Bcero atoro ciemyet, uro A — mukoneHTaaueH-1,3. [lpuanHa ero BEICOKOM
KHCIIOTHOCTH 3aKJIIOYAaeTCS B TOM, YTO B pe3yjbTaTe IUCCOLHUAINH oOpasyercs
YCTOWYMBEIN KapOaHMOH C apOMaTHUECKON CTPYKTYpO#, Tak KaK Ha IMHKIHIECKH
COTIPSDKEHHBIX T-OpOWTAISIX HAXOAHWTCA MIECTh 3JIEKTPOHOB, YTO COINIACYETCS C
npaBuioM Xtokkensa. Coenmnaenns B u C nmeror o oxno# aBoiHO# C=C-cBsi3n
U ABISIOTCS JHOO0 KUCIOTaMH, OO0 aHTUApUAaMu KUCIOT. COCTaB COEAMHEHUS
B roBoput 0 TOM, 9TO 3TO ManmenHOBRIN aHTHApUA. CoequHenne C umeeT OUKap-
oommks ¢ C=C-cBsI3b10, 030H pa3pblBaeT OIUH W3 IHUKJIOB C 00OPa30BAHUEM JIBYX
KapOOKCHIIBHBIX TPYIII, a BTOPOH ITHKIJI COXPaHSIETCS.

MaJieMHOBBIM aHTUJIPU]] pearupyeT ¢ IMUKIONEHTAJAUEHOM Mo peakuuu unbca-
Anpaepa ¢ oOpa3oBaHHEM aHTHAPUIA dHOO-Yuc-5-HOPOOPHEH-2,3-TNKapOOHOBOM
kucIoTel (OHIuKOBEIHA anTHapua) (I). [eomerpudaeckum mzomepom coenmHeHHS C
SIBIIICTCS aHTUAPUT HK30-5-HOpOOpHEH-2,3-mnKkapOoHoBo# KuciaoThl (1I).
EnvHcTBEHHAs albTepHATHUBA MPEJI0KEHHON CTPYKTYpe A — 3aMeleHHbIN alleTh-
JIeH; HO coeTMHeHne A He MOXXET OBITh TEPMUHAIBHBIM AJIKHHOM, TaK KaK TaKue
AJIIKeHBI PearupyroT ¢ MaJEMHOBBIM aHTHAPHIOM TOJIBKO B )KECTKHX yCIIOBHSIX U C
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2.4. Pacyert Kak kKnro4yeBou hakTop B peLueHun KayecmeeHHbIX
3anau.

PacdeTrHsIi KTF0Y, 3aTaHHBIN B YCIIOBUH, MOXKET (TIOCIIE TIPOBEIECHHUS BHIYHCIICHHN )
OTIpEIETNTh BCIO JIOTHKY PEIICHHUs 3a/1aud Ha YCTaHOBJIEHNE (DOPMYJIhl HEN3BECT-
HOTO BemiecTBa. T.e. kKauecTBeHHas 3ajada, peraemMasi IIpy IOMOIIN YJIEMEHTapHOTO
KITFOYEBOTO pacyeTa, OT ATOTO HEe CTAHOBUTCS MEHEe KaueCTBEHHOM. ..

Ilpumep 1. llpu npunuBanuu pactsopa, cogepxamiero 1,02 T conu cepoBonopoa-
HOH KHCIIOTHI, K pacTBOPY, CoAepxkKamiemMy 2,7 T XJIOpuaa IByXBaJICHTHOTO MeTala,
BeImajo 1,92 r ocaaka. Kakue comm B3ATHI I IPOBEACHHS PEAKITUU, €CIH OHH
MpOpearupoBaIy MOTHOCTHIO?

Pewenue. Kiitouuk B TOM, 4TO Macca 0cadKa He NPesvbluiaen maccy 00OHO20 U3
peazenmog, CIe0oBaTeIbHO, B OCAIOK BBIIAJIO OAHO BELIECTBO: JHOO XJIOPHT,
0o cyabdun. s Bcex MeTaioB, XJIOPUABI KOTOPBIX HEPACTBOPUMBIL, CYAb(HIBI
TOXKE HEPACTBOPUMBI. B TO ke BpeMsl HE CYIIIECTBYET PAaCTBOPUMBI CYab(pUI, CO-
OTBCTCTByIOHlI/Iﬁ HEPACTBOPUMOMY XJIOPpUAY, U3 YETO CJICAYCT, YTO B OCAAOK BhbIIIAJI
cynb(uUa TOro AByXBAJICHTHOTO MeTajlla, KOTOPBIA BXOAMII 10 PEaKLUUH B COCTaB
xnopuna. O603HaYMM MOJIEKYJISIPHYIO Maccy 3TOTO MeTaia yepe3 M, Torna

MCl, — MS}
270r - 192r,
(M+71) — (M+32).

Otciona (M +32)+2,70 = (M + 71)+1,92; M= 64 (menp).

Komuuectso xnopuna meau: 2,70/1,35 = 0,02 mMonb, paBHO KOJTHMYECTBY HEU3BECT-
HOWM COJIM CEpOBOIOPOIHOM KUCIIOTHI, MOJISIpHAst Macca 3Toi comu M=1,02/0,02 =
51 r/mMomnb; 3T0 MOXeT OBITH TONBKO Oucynbdun ammonns NH4HS:

2NH4HS+CuCly=CuS | +2NH4CI+H>S.

Ilpumep 2. K pactBopy comu cepedpa (pactsop /) nmpubaBmiiu: a) HUTpAT Oapus,
MTPOM30IILIa PEaKI¥sl, BbINAI 0Caa0K 2, comepkariuii 46,2 % Oapus; 6) HeOOIbIION
o0beM pacTBOpa IICJIOYH, 0CAIKa HET, B) BOMY, BbINAJ OClblii 0camok 3, comep-
xammit 57,4% cepedpa. OObsICHUTE Pe3yabTaThl AKCIEPUMEHTA U OIPEISITUTE
Ka4eCTBEHHBIN COCTaB pacTBopa /.

Pewenue: bpocaercs B T71a3a HEOOBIYHOCTH CBOWCTB pacTBOpa I, Belb MIET0Yb +
conb Ag* = Bcerna ocanok AgrO; a Ipu pa30aBICHUHU BOAOHW OCAIOK JAIOT TOJIBKO
aMMHaKaThl FaJIOTeHUA0B cepedpa.

Hcnonr3yeM koianuecTBEHHBIE AaHHBIE, KOTOpBIE, Ha MEPBBIH B3MIAJ, HE MOHTH-
pPYIOTCA B CIOXHBIIYIOCS CHUCTEMY CTaHIAPTHO-XMMHUYECKOTO MHPOBO33PEHHUS.
[TogcunTaeM OTHOCHUTENBHYIO MOJIEKYISPHYIO Maccy KHCJIOTHOTO oOcTaTka A
ocazaka 2:
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Ha 46,2% BaZ" npuxoautcs 53,8% A2-,

Ha 137t Ba?" npuxomurcs xr  AZ; otkyma x = 160.
Huxkyna He netbest oT Toro akra, uto A = 2Br-, T.e. cons — BaBr, (pactBopuma B
BOJIE, OJTHAKO 3/IeCh ITOUYEMY-TO BBIMAIAET B OCAJIOK):

a) 2AgBr+Ba(NO3); = 2AgNOs+BaBr: |

57,4% Ag' B ocanke 3 yka3piBaloT Ha coctaB AgBr. Heob6xoqumo cnoxuts 2+2 u
JOWTH 10 IOHUMAHHUSI, YTO HEOOBIYHOCTh CBOMCTB COJICH, BBIIAJAIOIIUX B OCAOK,
TOBOPUT O TOM, YTO PaCTBOPHUTENb — 3TO HE Bozia. Ho Benb B yciioBuHU U HE CKa3aHo,
YTO PacTBOP BOIHBIM!

AgBr pactBopuM, 4TO yKa3blBaeT Ha aMMHaK, a BaBr, — Ha000poT, HepacTBOPHUM.
[TockonbKy rOBOpHUTCSI O pacTBOpE, TO >KUAKUA amMmHuak. Bce, 4To M3BECTHO O
CBOHCTBaX aMMHAYHBIX KOMIIEKCOB cepedpa, 0ObsSCHSIET IPUBEICHHBIC B YCIOBUU
CBEIICHHMS:

p-p B NH3
0) AgBry.p + NaOH — AgOHp,+tNaBr
(Ag(NH3):0H)
B) AgBrp, + HO = AgBr
(Ag(NH3)2Br)

T.€. pacTBOp / - 3T0 pacTBop AgBr B XuaKoM aMMHUaKe.

[Touemy 5Ta 3amaya oTHECeHa K kKadecTBeHHBIM? [loTOMY, 9TO B pe3ynbsrare mpsMbIX
BBIYHCIICHAN «B J00» moydaercs abcypa. Heo0xoanMo npuitoKuTh XUMHIECKYIO
JIOTHKY ¥ HEKOTOpOE KOJTMIeCTBO (! IIKOIBHBIX — BEb BCE 3HAIOT PO PACTBOPEHUE
coJeii 1 okcuza cepebpa B aMMHuake) 3HaHUN TT0 XUMUH.

3amaumn.

1. Hagecka meau maccoit 0,635 T MONMHOCTBIO pacTBOPSIETCS B PACTBOPE KHUC-
noTsI ¢ BeieneHueM 0,224 1 (H.y.) Bogopoaa. Hanumure ypaBHeHHE 3TON PEaKIIUH.

2. DOKBUMOJSIPHYIO CMECh JIBYX TaJOT€HHUIOB pyommusi maccoit 4,51 r 00-
paboramu M30BITKOM HHTpaTa cepebpa. Ilpu sTomM 0OpaszoBajcs ocagok Maccoit
2,87 1. Onpenenurtb, KAKUE rajJoreHuabl IPUCYTCTBOBAIN B CMECH.

3. Mertann X MOXeT pearupoBaTh C KHCIOPOJIOM, 00pa3ys JBa pa3IHUYHbIX
coenunenns A u b. O6a coeqHEHUS XOPOIIO PearnpyroT ¢ BOJOH ¢ 00pa3oBaHreM
oJHOTO U TOTrO *e ruapokcuna B. Coxeprkanue anemenTta X B ruapokcuae B co-
craBiseT 79,5 £ 1,0% mo macce. Onpeaenure, 4To MpecTaBIseT co00 ameMenT X,
NpUBENUTe XUMU4Yeckue popmyisl coennHernii A, b n B u Hanummire ypaBHeHuUs
peaxuuii.

4. Kpucramnoruapar comu meramia maccoir 8,22 r ¢ obmeir (popmynoin
MSO4-7H>0 6511 pactBoper B 50 mi Bonsl. M3MepenHas uepe3 HEKOTOPOe BpeMs
MaccoBas JI0JIs BEllecTBa B pacTBOpE OKa3ajiach paBHOH 8,51%. Ompenenute, o
KaKOM MeTaJljIe UJIET peyb.
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5. Hewussectnas conp X npu HarpeBanuu a0 250°C pasnaraercs, oopa3sys
psa Ta3000pa3HBIX IpU 3TOH TeMmepaTtype npoaykroB A, b, B u I, kaxgoro mo 1
MoJib Ha MoJib X. Kak pacTBopeHue B Bojie, TaKk U MPUBEIEHUE CMECH K HOpMaJlb-
HBIM YCJIOBHUSIM JIaeT coiib [, u ocTaercs HEeM3MEeHHBIM ra3 b, nepexondmuii npu
cxxuranuu B ra3 B. 'a3 b MoxkHO monyuuts nipu HarpeBanuu B ¢ yriem. [pu 20°C
pacTBOpPOM IIIEJIOUH MOITIOMIATCA Kak ra3 B, Ttak u xuakocts I. Kak cmecsk, no-
JIydeHHas MpU HarpeBaHuu X, TaK U BellecTBa X U [l 1at0T 0cagku ¢ U3BECTKOBOM
Bosoi. O Kakux BellecTBax UaeT peus? HamncaTh ypaBHEHHS BCeX MPUBEACHHBIX
peaKuuid.

6. IIpu pasznoxenun 0,2 MOJIB HEKOTOPOW COJIM TONTydaeTcs Boga U 8,96 1
cMecH Tpex rasoB. ITocne cymiku rassl NpoITycKaroT 4epe3 pacTBOp LIEN0YH, IpU
3TOM Macca pacTBopa yBenuuuBaeTcs Ha 7,1 T, a 00beM ra3oB yMeHbIIAETCs Ha
4yeTBepTh. Uepes ocraBuIvecs ras3bl MPOMYCKAIOT UCKPOBOM NIEKTPUUECKUN pas-
psiz, 3aTeM pacTBOPSIOT B BOJE; 00pa3oBajach CMECh ABYX KHCIOT Maccoi 11 ru
MOJIBHBIM cOOTHOLIeHHeM 1 : 1. Onpenennute HEU3BECTHYIO COb (CUMTATh, YTO BCE
PeaKIuy IPOUCXOAAT KOTUUECTBEHHO).

7. [Ipu nporryckaHUM MapoB JIETKOJIETYUeH KUIKOCTH A Hax 2,7 T HarpeToro
MOPOIIKOOOPA3HOTO ATOMUHUS TPOUCXOAWUT WX TOJHOE MOTIONIEHHe, W Macca
oOpasma Bo3pacTaeT 10 5 T. BHeceHrWe MOIyYeHHOW TBEPIOl MacChl B M30BITOK
BOJIHOTO PAcTBOpA IEJIOYH MPUBOAUT K 0OPa30BaHMIO MPO3PAYHOTO PacTBOpa U
Beigenenuro 1,344 i1 raza B.
B npyrom ombiTe, IpoBeIeHHOM C TEMH K€ KOJMYECTBAMHU MCXOIHBIX BEIIECTB,
TBepras macca OblJla BHECEHAa B M30BITOK CONSIHON KHCIOTHL. [Ipm sTOM Takxke
00pazoBajicsi TPO3pavHbIl pacTBOp W BhImemmwiIoch 2,688 m raza C. Eciam ras
C cmemiars ¢ mapaMu JKHIKOCTH A B 00beMHOM OTHOIICHHWH 4:1 W MPOIMYCTUTH
MOJTyYeHHYIO Ta30BYI0 CMECh IPH HarpeBaHWH HaJl MEJIKOM3MENbUEeHHON MEeTaJlIH-
9eCKOW MenbIo, TO o0pa3yercs razosas cMech D. Bce 00beMBI Ta30B IIPUBEIACHBI K
HOPMAJIbHBIM yCITOBHSIM.

1. Ycranosute Gopmyrry BemecTsa A.

2. Harummute ypaBHEHUS TTPOBEICHHBIX PEaKIIHH.

3. YcranoBuTe 00beMHEBIH (B IIpOIIeHTaX) cocTas ra3os B, C, D.

8. [lpu OpoMupoBaHHMM Ha CBETY HEHM3BECTHOTO MPEAETHHOTO YINIEBOJIO-
poma MOKeT 00pa3oBaThCs MakcUMyM 15 ITUOPOMIPOM3BOMHBIX, COAEPIKAIIUX
aToMbl OpoMa MpH HEIKBUBAJIEHTHBIX aTOMax yIiepoja, OJHAKO OCHOBHBIM IIPO-
JOYKTOM pEaKklMu U3 MSATHAALUATH YIOMSIHYTBIX SBJSETCS JIMIIL OJUH JTUOPOMHI
A. Bzanmogeticteue ¢ uuHkoM 20,0 T qubpomuga A mpUBOAUT K 0Opa3oBaHHIO
AIMKJIMYECKOTO yIiieBogopona u 17,5 r OpoMuia 1uHKa.

YcTaHOBUTE CTPYKTYPY UCXOJHOTO YIIIEBOAOPOAA.

3anuiuTe ypaBHEHUs ONMCAaHHBIX B 33/1aU€ PEaKIyil.
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9. [Ipu ocTopokHOM HeiicTBUM BOJABI Ha OMHApHOE coequHeHne A, o0pa3o-
BaHHOE JIByMsI HEMETaJUIaMH, TI0JTy4aeTcs Beiciiuii okcua b (Oemoe kpucraminye-
CKOE€ BEIECTBO) U JieTyuee BojoponHoe coeannenne B. JleiictBue Ha A n30bITKa
BonbI mpuBoauT K B u I. Oxucnenne A kucinopogom maetr b u ra3 Jl, umerommii
IUIOTHOCTH BJBOE OOJbIIYI0, UeM Kuciopon. [l pearupyer ¢ B B 00beMHOM COOT-
HomeHuH 1 :2, 00pa3yst BOIy U MPOCTOE BellecTBO E, KOTOpoe Takke MOXKET ObITh
MOJIYYESHO MPH OCTOPOXKHOM OKucieHuu B. HazoBuTe Bce ynoMsHyThIC BellleCTBa
Y TIPUBENTE YPABHCHHUS XUMHUYCCKUX PEaKIUi.

10. [Ipu cxxuranuum 1,06 T KUAKOTO OPraHUYECKOTO BeliecTBa X (BBIICIISIO-
Ierocsi MpU KOKCOBaHWUU yris) Obuto momydeHo 0,90 r Bomsl u 3,52 r auokcuaa
yrmiepoaa. [lnotHocTs mapos BemiectBa X B 3,79 pa3 Bblllle IVIOTHOCTH a30Ta.
IIpu oxucnennu BemectBa X ropsiuedl cmechto CrO; m HaSOs4 oGpazosanock
KPUCTAJIJIMYECKOE BELIECTBO A, pacTBOpMMOe B BOAHBIX pacTBopax NaOH wmin
NaHCOs. IIpu HarpeBaHuM coeiMHEHNE A OTLIEIUIAET BOAY U MEPEXOAUT B Belle-
ctBo b. b konaencupyercs ¢ penonom B npucytetBur HoSO4 nu ZnCly. Iponykr
KOHZeHCAMu Y TpencTaBisieT co0oil pacnpoCTpaHEHHBIH KHCIOTHO-OCHOBHON
WHAUKATOpP.
Kak A, Tak u b B3aumoneiicTBYIOT Npy HarpeBaHHU ¢ M30bITKOM OyTaHoia-1 (B
MPUCYTCTBUM HECKOJIBKMX Karesb KoHLeHTprupoBaHHOH H>SOs) ¢ obpasoBaHneM
OJTHOTO U TOTO K€ KHJIKOTO MpoaykTa B.
Cunras, 9YTO aToM yrjepoaa oOpa3yeT 4eThlpe CBSI3U, MOXHO ¢hopmanbvho 130-
Opas3uth I1Be paznuuHble (opMyssl s BemecTBa X. Hu ogHa u3 stux dopmyn
HE COOTBETCTBYET CTPOEHMIO X, IOCKOJBKY JI0 CHX MOp 3TH JBa TMIIOTETUYECKUX
nu30Mepa He ObUIH TOJTyUYEeHBI.
Xaiiman u Burbayt B 1941 romy mpoBenu 030HHpOBaHHE BemiecTBa X B XJIOPO-
¢dopmenHoM pactBope. [locne runponnsa 030HUAOB BOIHBIN CIIOH copepkan TpU
Pa3IMYHBIX OPTaHUYECKUX BeLIeCTBa B MOJSpHOM oTHomieHus I':JI:E = 3:2:1.
[Ipu MATKOM OKHCIIEHUH Ba U3 HUX 00pa3yroT HOBbIe coequHeHus XK u 3, a TpeTbe
HE U3MEHSETCS, OJHAKO CUIIbHBIE OKHcIuTenu, Hanpumep, HoO,, okucnsaor ero
JI0 pacIpOCTPaHEHHOTO JKUAKOTO BelecTBa M, NMEIoIero xapakTepHbld pe3kuit
3amax.
Hagecky 0,288 1 uncroro 6e3Boanoro Bemectsa JK pactBopuiu B 1 M BogHOM pac-
tBOpe H2SO4 1 3aTem ortutposanu 0,05 M pactBopom KMnO4. M3pacxonoBaHHbIN
o0beM pactBopa KMnQOj4 cocraBui 25,6 mit.
Bompocsr:

1) Hanmumure cymmapHyto ¢popMmyiy Bemiectsa X.

2) Ha ocHOBaHUM YCIIOBHS 3a/1a4ll HAIIMILIUTE ypPaBHEHUS PeakLuil momyye-
Hug BemiecTs A,b u B.

3) IlpuBeauTe peakyio CHHTE3a BelecTBa Y U €ro Ha3BaHHe.

4) Uzobpasure ase popmanbHble CTPYKTYpHbIE (PopMyIbl coenuHenus X, a
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TakxKe 0osee MPaBUIBHYIO CTPYKTYPHYIO (POPMYITY, COTNIACYIOIIYIOCS C COBPEMEH-
HBIMHU TIPECTABICHUSIMH.

5) HanumuTe ypaBHEHHE peakllii 030HUPOBAHUS, KOTOPOE OOBSACHSIIO OFI,
rmoyemMy MoJisipHoe oTHomieHue npoaykroB I, /I u E paBro 3:2:1.

6) Hanmummure ypaBHeHus peaxiuii momyuenus 2K, 3 u U.

7) lpuBenute nBE GOpMaNbHBIE CTPYKTYPHI U OoJice MPaBHILHYIO COBpE-
MEHHYIO CTPYKTYPY JIPyTroro >KMIKOTO BEIIECTBA, KOTOPOE ABISETCSA POU3BOJHBIM
X ¥ Takke BXOAMT B COCTaB KOKCOBBIX ra3oB. C MMEHEM KaKOro M3BECTHOTO XH-
MHKa cBsizaHa (hopmyna 3Toro BemecTBa? Kakue mpoaykTsl 00pa3yroTcsi MpU ero
030HUpPOBaHUU?

8) [Mommuiute mox Gopmynamu Bemects X, Y, A~ B ypaBHEHUAX peaKIHid
WX Ha3BaHUS.

11. Hekotopslit yrieBompopos npu B3aUMOACHCTBUU C XJIOPOM MOXKET JaBaTh
muxyopun aubo Tterpaxiopun. OTHOIIEHHE MOJICKYISPHBIX Macc TUXJIOpHUaa
u terpaxyuopuaa pasHo 0,637. Kakue BO3MOXKHBIE CTPYKTYPBl MOKET UMETH HC-
XOIHBIN yTiieBomopo? Kakue BemecTBa MOryT OBITh MOYyUYEHBI TIPH JSHCTBUH Ha
KCXOJIHBIN YINEeBOAOPO U MPOAYKTHI €T0 XJIOPUPOBAHUS PacTBOpa MepMaHraHaTa
Kamus?

12. Tpu BemectBa A, b u B aBasitorcs nzomepamu. Bece oHM pearupyroT ¢
aMMHaYHBIM PacTBOPOM OKCHAA cepedpa, AaBas cOOTBeTCTBeHHO Bemiectsa I, /,
E u Bo Bcex Tpex ciydasx >KeNTOBaTBIH OCajoK, comepxkamuii 57,5% cepedpa.
[Ipu oxucnenuu B markux ycnoBusx I, /I m E obpasyror coemnnenus X, 3, U,
mpudeM XK u 3, B ommmume oT M, BCTymaroT B peakIuio cepeOpsHOTO 3epKaia ¢
00pa3oBaHrEM BEIIECTB, MAIOINX IIPU MPOKATUBAHIH CO MIETOYHI0 OWH U TOT JKe
MPOAYKT — m300yTaH. [Ipenioxnure CTpyKTypy BEIIECTB, YIOMSHYTHIX B 33/1a4€, U
HaIHIINTE YPAaBHEHUSI COOTBETCTBYIOIINX PEAKITHI.

13. HWccnenoparens npokaauBal 3KBUMOJISIPHbIE KOJIMYECTBA IUHKOBBIX cOoJIeH
(A u B) nByx kmcnor. Oba ocrarka mociie MpPOKAIWBAaHHUSA COCTOSUIM M3 0EeJoro
BEIIECTBA, KOTOPOE U3BECTHO TOJ Ha3BaHHEM (UIOCOPCKOH MEPCTH U UCTIONB3Y-
eTcs JJIsl IPUTOTOBJICHHUS IIMHKOBBIX Oennil. B o0oux cirydasx mpu npoKaJTuBaHUU
BBLIEJISUIMCH Oypble mapbl. [Ipy oxmaxieHuH 10 KOMHATHOM TeMIeparypsl Hapbl
CTYIIANKCH B OypYyIO JKHIKOCTb, IPH OXJIaXKACHUH CMECHIO JIbJa C COJIbIO OHU 3a-
TBEPCBAJIH, OTHAKO, IPH 3TOM NPOIYKT pa3ioxKeHus: A 00pa30BbIBall OECLIBETHEIE,
a MPOAYKT pasnoxkenus: b Oypeie kpuctamnbl. B oboux ciydasx Oypsle mapsl Ho-
DJIOIIATKCH TOPSYUM PacTBOPOM €IKOTO HaTpa ¢ 0Opa3oBaHHEM OECIBETHBIX pac-
TBOPOB, a HaJl MIEN0YbI0 cOOMpalIcsi OeClBETHBIN a3, HOAJEPKUBAIOIINI TOpPEHHE.
[IpupocT mMaccel pacTBOpa IIENOYM COCTABISI MPH HoIIoieHny napoB 49+1% ot
Macchl MpokaJuBaeMoi conu. [locie HeRTpaau3auu NEN0YHbIX paCTBOPOB a30T-
HOW KUCJIOTOM K HUM ObLT JJOOaBJIEH PacTBOp HUTpaTa cepedpa. B 0boux ciydasx
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BBITIAJT KEJITOBATHINA OCAJIOK.

Ompenenute comn A u b. Kakue nporeccsl Habmoaan ucciuenaoparens? B kakom
CiIy4ae Tociie M100aBlIeHUs pacTBOpa HUTpara cepedpa BBIMAIO OoibIIe ocaaka?
Kaxk na3niBaercs mponecc HpOI/ICXOIlI/IBHII/Iﬁ B 000HX ClIydasx IIpU IOINIOIICHUHN
OypBIX MapOB MIETOUBIO?

14. IIpu HarpeBanum 16,85 r gpko-kpacHoro Bemectsa A ¢ 2,23 r mopoIka
xenesa npu 1000 K obpazoBaiics Bepasiit octarok b u Beraenunock 3,04 1 mapoB
Hekoroporo Bemectsa JK (1000 K; 101,3 klla). J[nmutensHOe TUTaBIeHHE OCTaTKa
b ¢ 21,63r nepcynbdara kamus (K2S20s) mpu 650 K nano 2,51 n B (650 K; 101,3
klla) u 23,54 r TBepaoro ocrarka I, BOIHBIH pacTBOpP KOTOPOTO TEMHEET IIPH JI0-
OaBneHnu noxuaa kaiaua. CMeck B yacTHuHO mormiomiaeTcsi BOAHBIM PacTBOPOM
aMMuaka ¢ oOpa3oBaHHEM TEMHOro ocaaka /I, KoTopelii oTaenmiu (UIbTpoBa-
nueM. [lpu noGaenenuu k ¢unbTpary E KOHIEHTPHPOBAaHHOH a30THON KHUCIOTHI
nosiBUIICS Oypblil a3 U TEeMHbIE KpHCTaNIbl. FI3BeCTHO, UTO BEIIeCcTBO A ClIOCOOHO
IIpY HarpeBaHUM M3MEHATH CBOM IIBET Ha KENThIM. ONpeaennuTe coCTaB BELIECTB
A, b, B, I, . Hannmute ypaBHEHHs MPOTEKAOMMX peakiuii. OObsICHUTE MPOHC-
XOJAIINE NU3MEHEHUS U MOATBEPAUTE OTBET PACUETOM.

15. ITects TabmeToK Oeoro BemecTa o01Ieit Macchl 9,4 T pacTBOPHIIN B BOJIE
" 10o6aBmIH TIOpomok okcruaa mapranna (IV). Ilpu atom Begenuiocs 1,12 i raza
A, KOTOpBIH TIOCIIe TIPOITYCKAaHUS 4depe3 TPYOKY, B KOTOPOH MPOUCXOMUT THUXHMA
ANEKTPUUECKUI pa3psi, yMEHbIIaeT 00beM, a MONyUIeHHBIH Ta3 b mpu peaknun
C pacTBOpOM Hoam/Ia KaJlvs BBIIEISIET HO, TPH 3TOM 00BEM raza He H3MEHAETCS.
Oxkcun mapraaua (IV) orduimsTpoBaay W B3BECHIIH, TPEIBAPUTEIHLHO BBICYIINB.
Ero Bec okazancst paBHBIM HCXOTHOMY.

K mpospaunomy ¢unprpary no0aBuiu W30BITOK pacTBOpa THAPOKCHIIA HATPHSL.
IIpu xunsraennn ObUTO TTONTy4eHO 4,48 11 1a3a C, KOTOPBIM MPH CTOPaHUH B KUCIIO-
pone obpazosan 5,4 mut Boasl u 2,24 1 ra3za X (turotHOCTH 1,25 1/71). OcTaBuryrocs
KHUAKOCTh OCTOPOXKHO HEHTPAITH30BAN U JOOABHIN M30BITOK CONSTHON KHCIIOTHI.
IIpu >TOM BEIAEHIOCH 2,24 11 Ta3a Y, KOTOPBIH MPH TMPOITyCKaHUN Yepe3 U30BITOK
HU3BECTKOBOM BOABI 00pazoBain 10 r ocanka. ['a3, momydeHHBINH PH MTPOKAITMBAHUH
3TOTO OcajKa, IpY MPOMYCKaHWU HaJ PacKaJleHHBIM yIIIEM YBEIHYWI CBOH 00b-
eMm BaBoe. OcTaBmIUiiCs pacTBOP COAEPIKHUT TOJIBKO COJSHYIO KHCIOTY W XJIOPHT
HaTpus, IpUYeM B KOJIMYECTBAX, COOTBETCTBYIOIINX KOIMYECTBAM T00aBICHHBIX
pearenToB. Omnpenenute GOPMYITy UCXOTHOTO BEIIECTBA K OOBSICHUTH PE3YIBTATHI
MIPOBEJICHHBIX OIIBITOB C MPUBEICHNUEM YPABHEHNH XUMUYECKUX PEAKITHI.

16. Oprannueckoe coeaunenne A cocraBa C7H 1403, HEpacTBOpHMOE B BOJIE,
MCIAJICHHO PACTBOPACTCS NPU KUTIAYCHNHU C paSGaBHCHHLIM pacTBOPOM €AKOI'0O KaJIn
¢ oOpaszoBanueM pactBopa B. Ecnu momy4eHnHbIi omHOponHBIH pacTBop B monsep-
rarth eperoHkKe, To Mpy Temreparype 87° oTroHsiercs ;xuakoctb C, KoTopas mocie
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BBIACPKUBAHUA B TCHCHUEC CYTOK HaJl MPOKAJICHHBIM IMOTAIIOM IMOBBIINIACT TEMIIC-
patypy kunenus 10 97°C u umeet coctaB C3HgO. Macca nmociiefHero coeTMHEHMS
D cocrasnser mpumepro 82% ot Macchl ucxogHoro coequHeHus A. CoeanHeHMe
D pearupyer ¢ OpomoBomopomoM, oOpa3ys BemniectBo E cocraBa C3H7Br, u npu
HarpeBaHUM C KOHIICHTPUPOBAHHOM CEPHOU KUCIOTOM BhIAEIACT ra3 F, ciocoOHbIi
MIpH peaKIuy ¢ OpOMOBOIOPOIOM 0OPa30BhIBaTh coeAnHeHNE G, IMEIOIIee COCTaB
C3;H7Br, Ho omnyaromeecs 1o cBoiicTBaM ot BemiecTBa E. YcTaHOBUTE cTpoeHue
BCEX HA3BaHHBIX BELIECTB, HAMKCATh YPABHEHUS MPOUCXOIAIINX PEaKIUil U 00b-
SICHUTDH OITMcaHHbIe sBIeHns. Kak MOXHO CHUHTE3UPOBATh COCAUHCHHUE A.

17. Pacmmdpyiite creayromniyto cxemy:
4H+/H20 400°C +X, 1350°C
F =—— G
- 2H20 A
| 2H0 1| 2500, vac.
-H,0
2 B[N(CH3),]3
N T 20001 /:3
A < 4H20 160°

Y
~

CoHy t° w&
M

Coenunenne A - ramorenun X, coxepxkammii 9,21% X. BykBamu 0003Ha4eHBI
BEILECTBA, B COCTaB KOTOPBIX BXOJAUT 3JIEMEHT X.

e Kakoii rajjores BXoguT B A?

*  Ycranosure Gopmyiy BemiecTsa X.

*  Onpeaenute Bce OCTAIBHBIC COSTUHEHHSI, 0003HAYCHHBIC HA cXeMe OyKBaMH.

N

18. BeciBeTHOE KpHCTAIMYECKOE BEIIECTBO 1 MMeEeT MOJEKYISIpHYIo (op-
mynry CoHoNOy. Ilpu kumssdeHnr BOXHOTO PacTBOpa BEmIeCTBA 1 B MPHUCYTCTBHH
KaTaTUTHIECKUX KOJIMYECTB KUCIOTHI BBIJEISETCS Ta3 C MIIOTHOCTHIO TIO BO3IYXY
1,52 u oOpazyercst 6ecriBeTHAS YKUIKOCTD 2.

Kuakocts 2 He pacTBOpsieTCS B BOZE, HO pacTBOpseTcs B pa30aBIIEHHOM pac-
E{gpe NaOH. Ilpu meiicTBUM Ha MOJYYCHHBIH pacTBOp M30BITKA pa30aBICHHOTO



pacTBOpa CEPHOM KHUCIOTHI MPEUMYLIECTBEHHO BBIJIENSAETCS T'a3 C MJIOTHOCTHIO IO
BO3ayXy 1,52 1 00pa3yeTcs )KUIAKOCTh 3, HE paCTBOPUMAs B BOJIEC M pa30aBICHHBIX
pacTBOpax KUCIOT U LIEI0YEH.

IIpu o6paboTke pacTBopa BemiecTBa 3 B auokcane 10%-ubiM pactBopom NaOH
U PacTBOPOM HO/a B PacTBOpPE MOJMIA KU BbIMAaeT KEITHIN 0Ca/IoK ¢ Xapak-
TepHbIM 3amaxoM. llocne oTaeneHus BBIMABIIETO OCajJKa pacTBOp OBUT ymapeH
JI0CyXa M CyXOl OCTaToK CIUIABIIEH C CYXHM THAPOKCHIOM Hatpusl. [Ipu aToM ObLIO
MOJYYeHO €IMHCTBEHHOE OPraHUYeCKOe BEIIECTBO — OEH307I.

Onpenenute BemiecTsa 1, 2 u 3. HanumuTe ypaBHEHUS peaKIIUi.

19. Kunkocte X, BeIIETICHHAS U3 MPUPOIHOTO CHIPHS, MPEACTABIACT COO0H
CJIO)KHYIO CMECh MHOTHX BEIIECTB. B 41CII0 3THX BEIECTB BXOAUT COENUHEHHE A,
SIBJISIFOILIEECS] OCHOBHBIM KOMIIOHEHTOM X, M HEOOJbIIOE KOIMUYECTBO ONTHYECKU
AKTUBHOTO COeUHEHHA B.
W3 nponykToB KUCIOTHOTO TUApoan3a A BbleaeHa npupoaHas kucinora C, macca
KOTOpOM cocTaBisieT npumepHo 95% maccel A. Cpeau MpoayKTOB KHCIOTHOTO
ruaponusa B, Hapsaay ¢ To# ke kucnoror C (ee Macca oxono 80 % ot macchl B),
oOHapyxeHa Takxe U (pocdopnas kucinora. Eciu xkucnory C murensHoe Bpemst
HarpeBarh C alIOMOCHUIMKATHBIM KaTaau3aTopoM, TO U3 MPOAYKTOB MPEBpAIeHUs
MOKHO BBIAEIHUTH BE KUCIOTHI D n E, KOTOpBIE SABISIFOTCSI OCHOBHBIMH MPOAYK-
tamu npepamenus C. IIpu kaTanmuTHueckoM TMIPHUPOBAHUN PAaBHBIX KOJIMYECTB
kucnor C, D u E npoucxonuT npucoeANHEHUE paBHBIX KOJWYECTB BOAOpOIA C
o0pazoBaHueM OJHOM U Toii sxe kucaoThl F. [Ipn kunsuennn kucnotsl C ¢ moakuc-
JICHHBIM PAacTBOPOM IlepMaHranara Kajus oopasyeTca cMech AByX kucior G u H,
Ha TUTPOBaHHE BOJHO-CIIUPTOBOTO pacTBopa 0,94 r omHOI U3 KOTOPBIX TpedyeTcs
12,5 ma 0,8 M pactBOopa ruapokcuza kanus. [Ipn okuciaeHnn B Tex ke yCIOBHAX
Kak kucnora D, Tak u kuciora E npespamarorcs B o1Hy U Ty *ke kucioty I. Macca
TBEPAOT0 OCTaTKa, 00pa3yroIerocs IpHu COXKEHUH B aTMochepe KUCI0poaa Kajlb-
mueBor coiu KUCIOTH I, cocraBiser 10,2% ot Mmacchl cou.
Bompocsr:

1. YcranoBute cTpykTypHble Gopmyibl coenunenuit A—l. IlonTBepaute
CBOU BBIBOJIBI HEOOXOIMMBIMH YPAaBHEHUSIMH PEAKIIUN 1 pacueTaMH.

2. IlpuBenuTe TpUBHAIBHBIE U CHCTEMATU4YECKHE HA3BaHUS MPUPOAHBIX
kucinoTr C, Fu L.

3. Ilpennoxure 0IHO U3 BO3MOXHBIX TPUBUAJIBHBIX Ha3BaHUH JKUAKOCTH X
U CUCTEMaTHUYECKHE Ha3BaHUs coenHeHni A u B.

4. O0ObsacHUTE, TOYeMy IpoucxoauT npespaenne C npeumyectsen; SO
BDuE.

5. BemectBo X pekoMeHAyeTCsS XPAaHUTh B MJIOTHO 3aKPBITBHIX CKIISHKAX
13 TEMHOTo cTekia. Kakue npouecchl MOTyT MPOMCXOAUTH NPH HApYIIEHUH 3THX
pexoMeHaanui?
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Pemenus.

L. Eme ogun BapuaHT 3aja4u, Ii€ HU U3 YEro HE CIEAYET, YTO Mbl UMEEM
MIPaBO CUNUTATh PACTBOPUTEIH BOIOH.

[Tockonbky npu B3aumoneicteuu 0,01 Monb Meau ¢ pacTBOPOM KHUCIOTHI BbI-
nensiercst 0,01 monp Bomopozma, oOpasyercs COCAMHEHHE, B KOTOPOM CTEIECHb
OKHCIIeHUsI Meau paBHa +2. Tak Kak MeIb CTOUT B pAAY HANPSHKEHUI METaJIOB
1ocjie BOAOPOAA, peub HE MOXKET UATH 00 «OOBIYHBIX)» BOAHBIX PACTBOpPaX KUCIOT.
OnHaxo, psizt HaIIPsKEHUH - 3TO [UI BOAHBIX PACTBOPOB, @ B HEBOJHBIX PACTBOPAX
BCE MOXKET OBITh COBCEM HE TaK. 3HAUUT, IEPBbIil U3 BO3MOXHBIX OTBETOB — PACTBOP
KHCJIOTHI (CKa)XeM, XJIOPOBOAOPOa) B MHEPTHOM HEBOAHOM IIOJSIPHOM PAacTBOPH-
Tee (HanpuMep, alleTOHUTpuIie). Bropoe pemenne — noqoopars KUCIOTY, IPOYHO
CBSI3BIBAONIYIO KaTHOHBI Cu?' B KOMIUICKCHOE COEIMHEHHE B BOIHOM DPacTBOpE.
[IprumepoM Takoil KHCIOTBI MOXKET CIIYKHTb LUAHWCTOBOAOPOOHAS. YpaBHEHHE
peaxkuy pacTBOPEHHs MEIU B pacTBOPE LIMAHUCTOBOAOPOIHON KHCIIOTHI

Cu + 4HCN = H, + [Cu(CN)4 ]2~ + 2H*.

2. Taxast ke apudmeTHUecKas MOACKa3ka, KaKk B mpuMmepe 1: macca ocaoka
MeHbULe MACCHl CMeCU, Y 3TO 03HAYAET, YTO 0CATO0K 00pa3yeT TOJIbKO OAMH U3 Ta-
JIOTEHUI0B. 3HAUUT, OOHA U3 COJIeH, He 00pa3yromux ocagok — GTopua pyouans
RbF (AgF pactBopum B Boze).

[Tycte RbF Ob110 2 Monb, ero Macca a-(85,5+19) 1, Torma Apyroro rajxoreHua Tak-
e OBLIIO a MOJTh, U ero Macca a-(85,5+X) T, T/1e X — MoJIsipHas Macca rajJoreHusa X.

RbX + AgNO3 = AgX| + RbNO3
(x + 85,5) r ranorenna oopasyor (108 + x) r ocajka,
a-(x + 85,5) r ranmorenua o6pasyiot 2,87 r ocajxka,
2,87
T 108+x

Macca cmecu: a - (85,5 + x) + a-(85,5 + 19) = 4,51. IloacraBnsas a, HAXOAUM X =
35,5. 3HauuT, npyras coib — xjopua pyouaus RbCl.

3. Ob6mrast popmyna ruapokcuaoB MeTaioB — X(OH)y.
MaccoBast 1011 MeTalia B THAPOKCHC PaBHA!
X
S 4 + 1
<3 I7n 0,795+ 0,0

otkymna X = (66,1 + 4,1).-n. OTOMy COOTHOIIICHHUIO YIOBJICTBOPSIOT IBA MeTala —
Cu (X=63,5,n=1)u Ba (X =137,3, n =2), onaako ruapokcun meau (I) CuOH
He o0pa3yeTcs NMpH B3aWMOACHUCTBHM OKCHUAOB Menu ¢ Bojoi. ClemoBarelibHO,
anemeHT X — Oapuid. [Ipu peakmmm 6apus ¢ KucaopomoM odpasyroTcst okcua BaO
(BemecTBO A) 1 iepokcu BaO; (BemecTtBo b). Ob6a 3T coeTMHEHHSI pEarupyoT ¢
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BOJIOM ¢ oOpa3zoBanuem Ba(OH), (BemectBo B):

BaO + H,O = Ba(OH),,
BaO; +2H,0 = Ba(OH)2 + H>05.

Otset: X — Ba, A — BaO, b — BaO;, B — Ba(OH),.

4, Ilyctp aromHass macca Metayyia M = X, Torma MOJIEKyJspHas Macca
Kkpuctamioruapara x + 32 + 4,16 + 7,18 = x + 222. B pacTBOpe conepKuTCcA
(50 + 8,22) - 0,0851 = 4,95 r comu. B ucxomHOH HaBEeCKEe KpHUCTAIOTHApATa Ha-
xomutes 8,22 — 4,95 = 3,27 1, uan 0,182 Mok BojEI, ciienoBarenbHo, co — 0,026
MOJIb, ¥ Macca coiii paBHa 4,95/0,026 = 190,7 1, a atTomHas Macca MeTamia 94,7.
Takoro meTasia He CyIIECTBYET.
[TockonbKy KOHIIEHTpaIys H3MepeHa He cpa3y, B paCTBOPE MOTJIA MPOUTH PEaKIIHSL.
Pesynbsrar HE MOXeT OBITh OOBSCHEH MPOTEKAHHEM PEAKIMH THIPOIN3a, TaK Kak
COJIM TAKOTO THIIA ITOJIHOCTHIO HE THAPOIU3YIOCS, HEBO3MOXKHO TaKXKe W IMPOCTOE
pasnoxeHue cynbdara. EMUHCTBEHHO BO3MOXKHOE pEIIeHHE - B3aUMOJICHCTBHE C
BOJOM:

MSO4+ H20 = M(OH)SO4 + 1/2Ho.
Kpucramioruapara 6s010 8,22/(x +222) Mmonb, M(OH)SO4 — cToIBKO %XKe, Bomopoaa
BBIISTHIIOCH 8,22/2(X + 222) monb, win 8,22/(x + 222) 1,
Torma Macca pactBopa pasHa (50 + 8,22 — 8,22/(x + 222)) T, 1 B HEM COIACPKUTCS
(x+113)+8,22/(x + 222)) r M(OH)SO4.
ITonyuaem ypaBHeHUE:

(x + 113) +8,22/(x + 222)
50 + 8,22 — 8,22/(x +222)

oTkyma X = 52. Meramn — xpom, conb — CrSO4:7H20:

2CrSO4+ 2H20 = 2Cr(OH)SO4 + Ha.
Onaromapss BOCCTAHABIMBAIONIMM CBOWCTBAM JIByXBAJICHTHOTO XpOMa, BOAOPOJ
BOJIBI TIOJTYYAET DIICKTPOH.

00=28,51,

5. U3 onmcanus Gpu3nIeCKUX CBOHCTB SICHO, YTO CMECh COAEPKUT aMMHAaK
(OCHOBHOII KJIIOY K pelieHuto). JomoaHuTtensHble KIoun: oOpazoBaHue comu [
yKa3bIBaeT Ha TO, YTO OJHUM M3 KOMIIOHEHTOB CMeEcH sBiseTcss Boga. Ocalok ¢
H3BECTKOBOW BOJOH TOBOPUT OT TOM, YTO B CMecH MOXkeT coepkarbess CO; mubo
SO;. OueBuaHo, uto B — CO> unn SO, I' — H,O. B — umenno CO», T.k. u3 SO;
HEJIB3S MOJTYYUTh HUKAKOTo rasa, kpome HoS, a oH He MOKeT OBITh TOJTyUeH B3au-
mozeiictBrueM SO; ¢ yrem. Torna b —a3to CO, cnegoBarensHo, 1 — rugpokapboHar
ammonus NH4HCO:s.

Takum 0Opa3om, pa3oxKeHHe MPOUCXOIUIIO MO CXEME

CxHyONj — NH3+H20+CO2+CO.
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DopMyITy COIM MOXKHO BEIBECTH, €CITA BCTIOMHUTD, YTO U3 1 MOJIb COJIH TTOTy4JaeTCs
o 1 MOJIb BCEX TPOAYKTOB, CIICAOBATEIHHO,

H>O + NH3 + CO; + CO=NH;5C,04,
a YCTaHOBUTh €€ CTPYKTYpPYy MOMOTYT T€¢ ()aKThl, 4TO COJHU aMMOHHS JAl0T
NH3, kap6onater — CO2, a CO momydaroT u3 GHOpMHUATOB WM U3 OKCAJIATOB IO
CJICIYFOIIUM CXEMaM:

HCOOH = H;0 + CO,

H>C>04 = H0 + CO + CO3, ciieoBaTeibHO:

NH/HC>,0s4 = NH3z+ CO + CO;+ HO,

X A b B r
NH;3 + CO, + H,O = NH4HCO3,
2CO + 02=2CO0,

b B
CO2+C=2CO,
B b

CO;, + 2NaOH = Na,COs3 + H;0,
B

NH4HC>04 + Ca(OH), = CaC204| +2H2O+NH3,
X
NH4HCO3 + Ca(OH), = CaCO3|+ 2H,0 + NH3.

6. [Ipu mpomyckannm depe3 menodb 00beM ra3030i CMECH YMEHBIIIIICS Ha
8,96
4-22.4
Ha 7,1 T, 3TO O3HAUAET, YTO MOJICKYIISIPHAs Macca MmoniolieHHoro raza 7,1/0,1 = 71.

Oto Cly:

2KOH + Cl, = KCl + KOCI + H0;
(ecym IeIT0Yb XOJIOTHAS )
6KOH + 3Cl, = 5KCI + KCIO3 + 3H20.

(TopsJast menoys)

1/4, 1.e. 1m1€109b MOTIOTHIIA = 0,1 mob raza. Macca pacTBopa Bo3pocia

0,2 Mo ncxonuoi conu Beaenuian 0,1 moas Cly, 3Ha4uT, 1 MOJIH UCXOLHOM CONH
conmepxut 1 Monb aToMoB XJ10pa. [10CKOMBKY COMb JAeT MpU Pa3I0KEHUHU BOIY, TO
oHa coxepxuT emie Bogopon H u xucmopon O. U3 uncia BOZBMOXKHBIX BapUAHTOB
HCKITFOYaeM KPUCTAJUTOTUIPATHI, T.K. 3TO HE IPUBOIUT K PEIICHUIO.

W3 4ero cnemyet, 4TO BOIOPOA U KHCIOPO BXOAAT B COCTAB COMH. Toraa aHMOHOM
3TOM COJIM SIBISIETCS aHWOH KHUciopomHou kucnoTel xjiopa: ClO™; ClO; ; ClOs;
ClOg. Torma BOmopox A0KEH BXOJUTH B COCTAB KaTHOHA 3TOM coli. T.K. TBEpIoro
?g%anca MIPH Pa3IoKSHUH HE 00Pa30Baioch, TO B COCTaB KATUOHA HE BXOZST aTOMBI



MeTaya. TakuMu KaTHOHAMU MOTYT OBITh: NHI, NzHg’, NH3;0OH" u 1.4.
3HauuT, cMech 3-X ra3oB — 310 N2, Clz u Oa. [Tocne nornomenus Cly uepe3 cMech
N2 u O IpOITYCTHIIH NEKTPUUSCKUHN pa3psi;

N2+ 02 =2NO;
2NO + O, =2NO;

[Ipu pactBopennu B Bojie B mpucyTCTBHH O MPOTEKAIOT CIEAYIONINE ITPOIIECCHI:

4ANO; + Oy + 2H,0O = 4HNO3
2NO; + H>,O = HNOs + HNO:».

OxsumorsipHas cmecb HNO, 1 HNOj3 oOpasyercs TOJIBKO B TOM Clly4ae, €Cii BECh
NO npopearuposan noaHocTeio ¢ Oz, gaBasg NO2

2NO + O = 2NO;
2NO; + H,O = HNO3 + HNOa».

W3 ypaBHEeHMI BHUIHO, YTO MEpe]l MPOMYyCKaHHEM UCKpHI cooTHomeHue No u O
paBHo 1:2. ITockonbky cmech Oz u Ny umeer o0bem 3/4 « 8,96 = 6,72 1 u ux
ob1ee komuuecTBO 6,72/2,24 = 0,3 moas, Torga Oz = 0,2 Moab, 1 Ny = 0,1 MOb.
[Mockonbky u3 0,2 Moab UCXOAHOM conn oOpa3oBanock 0,1 Mons N, , TO B cocTaB
KaTHOHA BXOAUT TOJIbKO OJMH aTOM a30Ta.

Bosmoskabie katnonsl — NH4, NH3OH" . YuursiBas, 4to KHUCIIOPOZIa BBIIEINIOCH
0,2 MOJIb, HAXOJUM, YTO HCXOIHBIC COJIM:

NH4Cl1O4 unu [NH30H]CIO3;
2NH4ClO4= N3+ Cl; + 4H20 + 203;

0,2 moms 0,1 0,1 0,2
2[NH30H]CI103 = Nz + Cl, + 4H,0 =20..

7. [punercs nopaccyxaarh gorudecku. OUeBUIHO, YTO KUJKOCTH A (JIETKO-

nery4asi) oOpa3oBaHa HemeTautamu (Harpumep, X, Y, Z ...), ¥ TOT/Ia IPU B3aUMO-

JIIEVCTBUH ¢ aJIIOMUHUEM OHa AaeT coenuuenust amroMuausa Al Xy, AlcYq, AlcZs....

s mpoBenenust peakuuii Obi1o B3aTo M(A) =5-2,7 =231 A.

[IpoxykThl peakiuu MpU BHECCHUH B KHUCIOTY (COJISIHYIO) MOTYT 00pa3oBaTh ra3

aubo kucnoro xapakrepa (HaS, HaSe, HoTe), miubo ra3sl HeHTpaIbHOTO XapakTepa

(H2, CH4, PH3).

Oo6mee komuuectBo raza C: n(C) = 2,688/22,4 = 0,12 Moib, U €r0 KUCIBIM KOM-

ITOHCHTOM SIBJISIETCS. CEPOBOJIOPOA B KojmuecTBe MeHbieM, yem n(HzS) = n(S) <

2,3/32 < 0,07 MOJIb.

[Ipu BHECEeHNU TOTO Ke 00paslia B pacTBOP MIETOYN MOTYT BBIACTSATHCS Ta3 OCHOB-

HOTO XapakTepa (aMMHUaK) 1 Ta3bl HelTpaabHOro XapakTepa. Kommuectso raza n(B)

=1,344/22,4 = 0,06 MOIIb.

O0beM ra3oB HEUTPAIFHOTO XapakTepa He 3aBUCUT OT TOTO, IPOUCXOAUT B3aUMO-
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JIeiCTBUE MPOIYKTOB PEaKIMU C PACTBOPOM KHUCIOTHI HIIM C PACTBOPOM IIEIIOUH.
[MosTomy, ecnu ra3 B conmeput aMmMuak, KOJIMYECTBO T'a30B HEUTPAIBHOTO Xapak-
Tepa Oyaet Mmensbie, yeM 0,06 Monb, u B raze C KOIMYECTBO CEPOBOAOPOAA MpPHU
3TOM 10KHO TipeBbicuTh 0,06 monb. Ecim ke raz B He comepxuT amMMuaka, a
COZICPKUT TOJILKO Ta3bl HEHTPAIILHOTO XapaKTepa, TO Pa3HOCTh MEXIy 00beMaMu
ra3oB B u C paBHa KOJIM4ECTBY BBIICIMBIIETOCS CEPOBOJIOPO/IA, U TOT/IA €rO KOJIH-
gectBo n(H2S) = 0,12 — 0,06 = 0,06 Mob.

Torma raz B comepsxut 0,06 monb HaS, a B cocta xuakoctu A Bxoaut 0,06 Moib
cepsl Maccoit m(S) = 32-0,06 = 1,92 1. Torma Ha 10710 APYTOTO 3JeMeHTa (HIu
JPYTUX BIIEMEHTOB), BXOJAIINX B cocTtaB A, nmpuxomurcs m(Y) = 2,3 —1,92 = 0,38
T, To ecTh Ha 0,06 Monb aroMoB cepbl npuxoauTcsa 0,38 T HEN3BECTHBIX AIEMEHTOB
(vnm snemMeHTa); UM Ha | MOJIb aTOMOB Cepbl MPUXOAUTCS MPUMEPHO 6,3 T Heu3-
BecTHOTO MeMenTa. CoenuHenne GopMyasl YS B JaHHOM Ciiydae HEBO3MOXKHO,
TaK Kak HeT AJIEMEHTa C aTOMHOM Maccoit 6, oOpa3syroriero coequHeHus MS.

Ecnu A umeet dopmyny YS2, To Ha 2 MOJIb aTOMOB CEpPbI IIPUXOIUTCS OKOJio 12 1T
37€MEHTA Y, UTO COOTBETCTBYET aTOMHOM Macce yriepoza.

CrnenoBarenbHO, JKMAKOCTh A MIpeacTaBisieT coboit cepoymiepon CSy. D10 coenn-
HEHHE Pearupyer ¢ METAITMYSCKUM aJFOMUHUEM MPU BBICOKOW TeMIlepaType Io
YPaBHEHUIO PEAKIUH:

8Al +3CSy=AlL4C3 + 2A15S; (1)

[Tpu npoBeZicHUH OMBITa OBLIO B3SITO

n(Al)=2,7/27 = 0,1 MoIb ATFOMUHUS U

n(CS»2)=2,3/76=0,03 mons cepoyriepona.
[To ypaBrenwmto peaknuu (1) 0,03 mons CS, mpopearupytot ¢ 0,08 MOJIb aTFOMIHIS,
pu 3ToM obOpazytores 0,01 moms Al4Cs u 0,02 moms AlLS3, 1 ocTaHeTcst HeTpo-
pearuposaBmuM 0,02 mons Al.
ITpu BHeceHMH 00pa3na B PacTBOP THAPOKCHAA KA TPOUCXOMAAT CIEIYIOIINE
peaxiuu:

A14C3 +4KOH + 12H,0 = 3CH, + 4KAI(OH), )
2Al + 2KOH + 6H,0 = 2KAI(OH), + 3H, 3)
ALS; + 8KOH = 2KAI(OH), + 3KS (4)

o ypaBrenusm peaxuuii (2) u (3) u3 0,01 monp A14C3 momyuures 0,03 mons CHy,
u3 0,02 mons Al mommyuauntcs 0,03 mons Ho.
Torna cocras raza B: ¢(Hz) = ¢(CHs) = 0,5, unmu mo 50% Bomopona u MeraHa.

[Ipu BHEceHnwm TOTO € O0Opa3la B COISHYIO KHCIOTY MPOHUCXOIAT CIEXyIOIIne
peaxiuu:

Al4Cs+ 12HCI = 4AICI3 + 3CHy 5)
A1,S3+ 6HC1 = 2AICl; + 3H,S (6)
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2Al + 6HCI = 2AICI; + 3Ha (7)

[To ypaBuenusm peakuuu (5)—(7)
0,01 monp Al4Cs mact 0,03 moas CHy;
0,02 monb Al>S3 maayt 0,06 mone HpS
0,02 monb Al mamyT 0,03 monb Hp.
Torga cocras rasza C:
o(Hz) = 0,25, nmu 25%, o(CH4) = 0,25, ummu 25%, e(H2S) = 0,5, nmm 50%.

CoBMectHOE mpomyckanue razoBoir cmecu C u mapo CS; (V(C):V(CSy) = 4:1
= 0,12 momp:0,03 MOIb) HaA HATPETOW METAUTMYECKON MEIbI0 TIPUBOAMT K 00-
Pa30BaHUIO METaHa 110 YPABHEHHIO:

CS2+ 2H,S + 8Cu = CH4 + 4Cu;zS ®

0,03 moms CS; 1 0,06 mons HoS (u3 0,12 momnb raza C) obpasyror 0,03 moms CHa.
CrnenoBarensHo, ucxomgusie CS; u HaS npopearupyroT MogHOCTBIO, TOTAA COCTAB
raszoBoii cmecu D: 0,03 mone Ha (w3 rasa C) mmum 33,3%, 0,03 mons merana (13
raza C) u 0,03 monp MeTaHa (110 peaxiuu §), Win Bcero Merana — 66,7%.

8. Pacuer mokaseiBaet, uro 17,5 r 6pomuna muaKa coorBeTcTBYOT 0,0777
MOJI TuOpoMaNikaHa ¢ MOJSIpHOU Maccoit 258. COOTBETCTBYIOIIMMA allKaH MUMEET
mosipHyto maccy 100 u, cnegoBarensHo, umeeT ¢popmyny C7His. [lycts B uHTE-
pecyrolieM Hac U30Mepe TelTaHa X HEeIKBHBAJICHTHBIX aroMoB yriepona. Toraa
BO3MOXHO CyliecTBoBaHue X!/(x-2)!2! u30oMepHBIX TUOPOMHUIOB C aroMaMu
rajoreda nNpu HEOKBUBAJICHTHBIX YITICPOJAHLIX aTOMax (‘II/ICJ’IO COUeTaHuH U3 X MO
2). IlpupaBHuBas 3TO BeIpakeHHe 15, momydaem X = 6. lllecTh TUIIOB HEIKBUBA-
JICHTHBIX aTOMOB yIJI€poaa MMCIOTCA JIMIIb B IBYX U30MEpax rerraHa:
4

3 5
I 2 4
6 1 5 6
1
1
(1) )

[To ycnoButo mogxoauT ToIbKo (2), MOCKoIbKY (2) conepxut nse Tpetuanbix C-H
CBsI3HM, HanOoJIee aKTUBHBIX TIPH PEAKIINH C TAJIOTeHaMH (0COOCHHO M30MPaTeIhHO
HIET peakmus ¢ OpoMoM). DTO OOCTOSATENBCTBO OINpEAeIeT MaKCUMalIbHOE Ha-
KOTIJIEHHE COOTBETCTBYIOIIETO TUTPETHYHOTO Aubpomuaa. B cmydae (1) siBHOTO
KOJTMYECTBEHHOTO TIpeoOIajaHus OMHOTO U3 AHOPOMUIOB Hall APYTUMHE HE Oy/IeT.
CxeMbl peakIuii:
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Br
+ 2Br, —» /L\/ + 2 HBr

Br

Br
Br + Zn > \K\/ + ZnBr2

9. A —P3Ss, 5 — P20s, B—H3S, I' = HPO3 (wimr H3PO4), 1 — SO, E —S.

(mso,=32, mo,=16. IlnotHocTh SO, BABOE GoIbIIE, YEM MIOTHOCTH O2).
P2Ss+ 5H>O = 5H»S + P»0s, P>Ss+ 6H,O = 5H»S + 2HPO3,
2P>Ss5+ 150, =2P,05+ 10SO,, 2H,S + SO, = 3S + 2H,0,

(2:1)
2P>Ss5+ 50,=10S + 2P,05
OCTOPOXHO
Bo3moxen BapuanT: AsySs.
10. OMnupuyeckas Gopmylia MOXKET ObITh pacCUMTaHA HA OCHOBAHHMH JOHHBIX

0 MPOAYKTaX €ro CrOpaHus:

nH,0 = (1,89 = 0,05 momb, T.e. ng= 0,1 Mmosb

0,1
1,06

nco,= 3&52 =0,08 monb, T.e. nc = 0,08 Momb, uau 0,96 1.

%H = +100=9,4 %

_ 0,96 _
%H = 1.06 100 =90,6 %
X:CHy;, xiy= 9?26: 914 =4:5.

Omnupuueckas Gopmyna CaHs.
Mornekynsipaast popmyna (C4Hs)n.
MonekynspHas Macca X:

My = M, « Px/Pn, = 28 r/monsb * 3,79 = 106 r/mMons .

Takum obpazom, popmyna BemectBa CsHio.
2) JlaHHBIE YCIOBHUS 3124 MPUBOJIAT K MPEJITOIOKEHIIIO. YTO X — OPTO-KCHIIOIN;
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CH; COOH
30, (¢ O
R —_—
- 2H20 - HZO
CH; COOH
o)
0-KCHUJION (TaneBas KHCIOTA; (raneBwIii aHTHIPUL

(1,2-mumernnbenson) (1,2- 6eHzomaukapOo-
HOBast KHCJIOTa
Oranesas kucnora (A), a Takxke ee auruapua (b) pearupyror ¢ Oy THIIOBBIM CITUP-
TOM B MPHCYTCTBHHM KHCIOTHOTO KaTalln3aTtopa ¢ 00pa3oBaHUEM JAHOYTHIOBOTO
a¢upa draneBoit KucIoTH — B.

COOH COOC4Hy
t°, H*
+2C4HOH ——> + 2 H,0
COOH COOC4Hy
O
COOC4H
- \ 4119
O +2C4HOH ——> + H,0
A COOC4Ho
0 B: nuOytundranar

3) Konmencamnus draneBoro anruapuaa ¢ GeronoMm B npucytcetsun HySO4 mm
oe3sonHoro ZnCly:

HO OH
C—
O +2 @ — O\
C
o)
O

Y — penondranenn
®deHondTanerH UCIONB3yeTCs B KAY€CTBE KUCIOTHO-OCHOBHOTO HHIMKATOPa — OH
OECIIBETHBII B KHCJIOW CPe/ie M MAJIMHOBBIN B IIEITOYHOM.
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HO. : : .OH R OX : : 20
C~ OH~ C
O\

C H;0* COO0~
X %O AN
F F
OECLIBETHBIN MaJIUHOBBIN
4. ®opmynel Kekyne 1i1st opTo-kcuiona:
CH;
CH CH
3 \ 3
= CH;

MPUBOJIAT K MPEATNON0KEHHUIO, YTO 3TO BEIIECTBO CYILECTBYET B BUJIE ABYX M30MeE-
poB. OiHAKO TaKue U30MEPHI OIy4YeHBI He ObUIH, MockoiabKy C—C cBsizu B OeH30I1e
sKkBUBaJIEHTHEHL. [lo3ToMy hopmyny Kcriona MOKHO M300pa3uTh CIETYIOUIM 00-

pasom:
CH; : :CH3 : :CH3
CHj3 CH; CH;
Takoe nzobpakeHue 03HAYAECT, YTO T-CBSA3U PABHOMEPHO PACIPE/ICICHBI [0 BCEMY
KOJIBILY, ¥ B 3TOM CJTy4ae JIOJDKCH CYIIIECTBOBATh TOJILKO OJINH OPTO-AUMETHIOCH30JI.
B 1941 rogy Xaiiman m ButbayT momydniu MOATBEPKIACHHE SKBUBAJICHTHOCTH
C—C cBs3eit B OeH30JIbHOM KOJIbITe. OHH TIPOBEITH PEAKITUIO 0-KCHIIONA C 030HOM

Y TIOJIYYHJIIH [IBA Pa3IMYHBIX TPHO30HUAA B cooTHOMmeHuH 1:1. Ilocne paznoxkenus
BOJIOM OBIJIO IOJTYYEHO TP BEIIESCTBA!
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C i O
H;
H H ~o
0 CH;
O O
e + 1 O
O O
0O CH
H H o°
H H
0O O O
H,0 o H ol H ~ H
——> 2 Hy}C—C—C_ + H;C—C—C—CH3 + 3 ,C—C
A\ 7 A
O O O
A E r
P CcC— Q/\ (I') — sTananaNb, TITHOKCAIb;

H;C—C—C—H
Il Il (ID-—HpOHaHOHaHL,MCTHHFHHOKC&HL;
o0 O
H3C“ﬁ“ﬁ'_c}h
o O

(E) — 6yTanauoH, AManeTu;

CooTHollIeHNE TPOTYKTOB 030HUpPOBaHMA — 3:2:1 — MOATBEP)KIAET HKBHUBAJIEHT-
HOocTh C—C cBs3eii B OEH30bHOM KOJBIIE.

6) U3 tpex BemectB I, [l u E Tonpko mepBble ABa JIETKO OKHUCIAIOTCS A0 COOT-
BETCTBYIOIUX KUCIIOT:

H H HNO3 COOH
) g > < —> |
o) 0 pa36 COOH
T rJIMOKcajieBas nraBejieBas
KHUCJIOTa KHUCJIOTA
XK
V4 BQH{ZO
H3C—ﬁ—C\ —_— H3C—ﬁ—COOH

O H 0
A 3

Ol-KETOIIPOIIMOHOBAs KHUCIIOTa
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Coenunenue E TpeOyeT Oosiee cumbHBIX OKUcuTeNnel, Takux kak HxOz, HIO4 u
T.JI.

H;C CHj;
N, 7 H,0,, ° o
//C N 2 H3C—C—OH
o) o S
E W: sTanoBas (yKCycHas) KHCIIOTa

[[{aBeneBast KMCIOTa MPUMEHSETCS B KaueCTBE CTaHAApTa NMPH HMPUTOTOBICHUU
pactBopa KMnQO4 TOYHOH KOHIICHTPAITUH:

2KMnO4 + 5(COOH), + 3H,SO4 = 2MnSO4 + K2SO04 + 10CO2 + 8H20.

OKcrnepUMeHTalIbHbIE JaHHBIE 0 onpeaeneHuto Beuiectsa JK tutpoanuem 0,05M
pactBopoM KMnO4 noareepxaaroT, uto K sBisieTcs naBeieBOl KUCIOTOM.
NkMno4 = C + V = 0,05 mons/x + 0,0256 1= 0,00128 monb;
N(coony, = 5/2 + 0,00128 mons = 0,0032 Mo,
310 cootBeTcTBYET 0,288 I BenecTna JK, 4TO cormacyercst ¢ yCJIOBUEM 3a7ayu.
7) B 1865 1. Kexyne npemnmoxwn amst 6eH3071a MUKIMIECKYI0 (popMyaTy.
[To3HEee OBII0 SKCIIEPUMEHTATBHO YCTaHOBIIEHO, 9TO Bce C- 1 H-aToMBI B MOTIEKyY-
nie OeH307a SKBUBAJIEHTHHI. [10 TeM ke mpu4arHaM, 9TO U Il O-KCHioia, opMyrna
OeH30J1a MUIIETCS B BUJE:

OzonmpoBanre OeH30J1a MPUBOAWT K TPUO3OHUTY, KOTOPEIH MOCIIE THAPOIN3a TaeT
[JTHOKCAJTb:

H
0
H ~o
0 H .
30 o H,0
B .1 0 2 a3 o= +3H,0,
0
0 q 0 0
H 0/0
H
11 YI‘J'ICBO)IOPOI[ HeHaCLImeHHLIﬁ, HpI/IMCM €ro MOJ'ICKyJ'IﬂpHyIO Maccy 3a X.

Toraa MonekyssipHast Macca AUXJIOPHIA:
x+2355=x+71;
TeTpaxaopuia:
X +4.35,5=x+ 142.
[To ycnowuto, (x + 71)/(x + 142) = 0,637.
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x+71= 0,637x +0,637-142 = 0,637x + 90,8,
orcroma 0,363x =19,6

X = 54. D310 momxeH ObITh yriieBoaopos coctaBa C4He,
MoryT OBITh CIEAYIOMINE CTPYKTYPHIL:

a) CH,—CH=CH—CH

0) CH;—C=C—CHj3

B) HC=C—CH,—CHj3
a) +KMnOs —— CH;OH—CHOH—CHOH—CH,O0H;
0) +KMnOs —= CH3COOH;
B) + KMnOs —= CH3CH2COOH + HCOOH.

12. Jlerko cocuuTars, 4T0 0canok — Opomun cepedpa. Toraa nerko BeICTpanBa-
eTcs Bes Lenouka, riae seuiectsa JK, 3, M, — aBa anpaeruia 1 OAUH KETOH:

H;C H;C
\CHCH, CH, Br —22NHP2OHL = (o]
[CHCH,CHyBr —— o CHCH,CH,0H——»
HyC 0 H,C

\ 7/ |Ag(NH;),0H] SN
—>  CHCHC g/\—f» CHCH,COOH —NaOH
- Ag

- Na2CO3
H;C H H,C
X

r

H:C
AN

CH—CH .
/ 3 (K104 K pELICHMIO 3a/1a4M);
H;C

ICH3 ?Hs
[Ag(NH;),]OH [0
H3C—IC—CH2Br_A=T> H,C (I: CH,OH _J>H20
CH; CH;
b i

CHy 0 CH; HyC
|~ # [Az(NHy),]OH I +2NaOH \
> HC—C—C e BC—C—COOH g™ [CH—CHj .
- 2773
cH, 1 CH, H;C
3
H;C

X H,C H;C
JCHCHCH,

[Ag(NH;),]OH 3™\ 0 \
————>  CHCHCH, o0 CHCCH;
- AgBr / | HO / "

H;C  p; H;C  OH 2 H;C o
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13. W3toMuHKa 3a1a4u B TOM, YTO JIBE OYCHBH PA3HBIX ITMHKOBBIX COJH BEIYT
ce0s «IOYTH» OJUHAKOBO, a 33/1aya OTHECEHA K Ka4eCTBEHHBIM, MTOCKOJIBKY pacieT
HYKEH UCKITIOUUTEIIBHO JIJIsl 000CHOBAHUS JOTaIKH:

[Ipu mpokanuBanmm obeux coneii A u b oOpa3yroTcs ciaemyronme MpOayKThI:
ZnO — 1IMHKOBBIC Oeriia (KaueCTBEHHBIN KITFOUHK), @ OCCIIBETHBIH ra3, MOIePIKH-
BaroIuii ropenne, BeposaTHo Oz. CiaenoBaTenbHO, TO COMU KUCIOPOIACOACPIKAIITIX
KHUCIIOT. BemecTB, uMmerommx Oypyro OKpacky, HeMHOTo — Hampumep NO», Br.
[Ipu oxnaxxaeHUN KOHACHCUPYETCs B Oypyro SKHIIKOCTh M J1ajiee TUMEPU3YETCS C
00pa3zoBaHrEeM OCCIIBETHBIX KPHUCTAJIIOB:

2NO; = 2N204
B takom ciiyuae A — HUTpaT UHKA!
2Zn(NO3)2 = 2Zn0 +4NO; + Oz
2NaOH +2NO; = NaNO; + NaNO3 + H,O

[IpoBepsiem 3T0 mpennosoXkeHWe: MOJIEKYIspHas Macca HUTpara HMHKAa — 189,
NO;—46.

mycTs 2189 1. HUTpara — 100% maccor
Torma 4-46 r. quokcuaa asora — X% Macchl
x=48,7%,

YTO COOTBETCTBYET YCJIOBHIO (KOJIMUECTBEHHBINA KITFOUHK).
Ecnu Oypsle napsl, BEIASIUBIINECS PU pa3iioxkeHuu coiin b — 3to 6pom, HO paz-
Jlaranach, 04eBHIHO, KHCIOPOJACOAEp KaIasi KUCI0Ta Opoma:

2 Zn(BrOy)2 = 2Zn0O + 2Br2 + (2n—-1)02
Omnpenenum, Kakast U3 coJel pasiaranacs.
[Tycts MoneKkynsipHas Macca coiu =y, Opoma — 160, Toraa

y I conu —  100%

160r 6poma — 48-50%

ecmu 48%, Toy =333 1,

ecmn 50%, Toy=320T

T.e. Meommw= 320 -333 .
W3 BO3MOXKHBIX KHCIOpoAconepxkamux kuciot 6poma — HBrO, (HBrO;), HBrOs,
HBrOy4, (CymmecTBYIOT TONBKO 3 U3 HUX, HO Ha PELICHHE 3TO HUKAK HE BIUSET) —
COJIM LIMHKA UMEIOT MOJIEKyIspHbIe Macchl 257, 321, u 353, coorBercTBeHHO. [lo
YCIJIOBHIO IOAXOIUT TOJILKO OpOMar IMHKA!

27Zn(Br0O3); =2Zn0O + 2Br2 + 50,
U Janee:
6NaOH + 3Br, = 5NaBr + NaBrO3; + 3H,0

[Ipu neiictBuu AgNO3 Ha npoaykr B3aumozaeiicteust NO> u Bry co 1mienousto Bbl-

majarT 0CaJKHU XKEITOBATOIO LIBETA
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AgNO3 + NaNO; = AgNO; + NaNOs3
AgNO3 + NaBr = AgBr + NaNOs

[Ipu B3aumogeiictBun NO> u Bry co menoupio B 000HMX CIIydasx HMpOTEKaeT pe-
aKI¥sl AUCHPONIOPLUMOHUPOBaHUs. M3 ypaBHEHUI peakuuil BUAHO, YTO U3 OIHOTIO
MOJIsI HUTpaTa LUHKa 00pa3yeTcst OAWH MOJIb HUTPUTA HATPHS, a U3 OJHOTO MOJIS
Opomara nmHKa obpasyercs 5/3 = 1,7 mons Opomuaa Harpus. Bo BropoMm ciydae
BBIZIEJINTCSI OOJIBLIIE OcajiKa, TeM 0oJIee YTO HUTPUT cepedpa 3aMEeTHO pacTBOPUM B
BOJE, B OTIMUHME OT Opomuia. B ciyuae HegocTarka HUTpara cepedpa BBLACIUTCS
o mMacce 6omnbie OpomMHIa, TaK Kak €ro MOJIEKyJIsipHas Macca Ooblie.

14. 3aaHHbBIC KOJTMYECTBA BEIIECTB:

xenesa 2,23/44,8 = 0,0400 (moin);

nepcyinbdara kanus 21,63/270,4 = 0,0800 (Moib);

Bemtectsa XK: v=PV/RT = (101,3-3,04/8,31)-1000 = 0,0371 (mou1b)

u Bemectsa B: v =(101,3+2,51/8,31)-1000 = 0,0471 (Mob).
Tak kak BeriecTBo XK 0o0Opa3yeTcs u3 BelecTBa A, OTHOLICHHE KOJIMYESCTB BEIIECTBA
7K u BemecTBa A JOMKHO OBITH HEOOIBIIUM IEIBIM YHCIIOM, U pa3HUILYy B KOJU-
gectBax ra3os 0,0471 — 0,0371 = 0,0100 (MoJ1b) HENB3S CBIA3BIBATH C UMEIOIIIUMCS
KOJIMYECTBOM JKeJe3a.
[TockonbKy B MCXOIHYIO CMeCh, faroiiyto B u I, Bxoaut xeine3o u nepcyibdar,
SIBJISIIOIIMICS TIPU HarpeBaHWM CHJIBHBIM OKHMCIHUTENEM, BEIICCTBO I, BEpOsATHO,
— cymbdar xene3a(lll). Ha 3To yka3piBaeT BeIIEICHUE HOAA U3 PACTBOPA MOIUIA
Kanus (moTeMHeHue pactBopa). BemecTBoM B, koTopoe n3 aMMuagHoro pacteopa
BBIJICJISICT TEMHO-KOPHYHEBBINA 0CAI0K, MOXKET ObITh CYOIMMUPOBAHHBIN MO

31+ 4NH3z = 3NHyl + NIz (mpubnmkennas Gopmyia).
OTo comacyeTcs ¢ peakuei ¢ KOHIEHTPUPOBAHHON a30THOM KHCIIOTOM:

2NH4I + 4HNO3 = 3NH4NOs + 2H,0 + I, + 2NO;

OTcrofa cleayeT, 9To BEMEeCTBO A COMEPIKUT MO,
KpacHsbrit nomum, KOTOpEIH IpH HarpeBaHUK 00PaTUMO CTAHO-BUTCS YKEJTHIM,- HO-
mun pryta(1l). Ipu HarpeBaHNM HCXOAHBIX BEMIECTB MPOTEKAST PEaKITHS:

Hgl, + Fe = Fel, + Hg.

Takum o6pa3zom, BemecTBo XK — 3TO pTYTh.

Macca nomuna prytu pasHa v(Hglz) - M(Hglz) = 0,0371 - 454,3 = 16,85 (1), uto
COOTBETCTBYET YCJIOBHAM 3a7aur. COrIacHO ypaBHEHHUIO peaKkliy, Ha B3anMOoeH-
creue 0,0371 mons Hgl pacxonyercs 0,0371 monb xenesa. CTONbKO ke 00pasyer-
cs noaupa xenesza(ll) u ocraercs 0,0400 — 0,0371 = 0,0029 (moinb) xenesa.

[Ipu narpeBanuu ocrarka b (Fel) ¢ mepcynbgarom kanus npoTekaeT peaxkys:

2Fel + 3K2S208 = Fea(S04)3 + 3KaSO4 + 21.

v 0,0371 0,0556 0,0185 0,0556 0,0371 163



KomnuectBo cynbdara xeneza(lll) 0,5.0,371=0,0185 (monb), a cynbdara kanus
1,5-0,0371=0,0556 (Momb). [IpoucxoauT Takxe OKHCICHUE Kele3a:

2Fe + 3K1S,058 = Fe2(S04)3+3K2S04.
v 0,0029 0,0044  0,0015 0,0044

O6mee kommaecTBo cynbhara xenesa(lll) pasro 0,0185 + 0,0015 = 0,0200 (Monb),
a ero macca: 0,0200-399,9 = 7,998 (r). OOmee Konu4yecTBO Cynb(hara Kaus
pasao 0,0556 + 0,0044 = 0,0600 (Momm), a ero macca: 0,0600-174,2 = 10,452 (7).
[lepcynndara ocranocey 0,0800 — (0,0556 + 0,0044) = 0,0200 (moms). Ilpu Ha-
IPEBAHUU OH Pa3iaraeTcsi:

2K5S,05 = 2K2S,07 + 05!
v 0,0200  0,0200 0,0100

Macca mupocynbdara kamms:  0,0200.254,3 = 5,086 (r). Cymma
Macc cynbdara kene3a(lll), cympdara xkamms u mupocynbdara Kamus
7,998 + 10,452 + 5,086 = 23,54(r) cooTBeTcTByeT yciloBusM 3amadu. Cymma
KOJIMYECTB HCMapeHHoro uona u kuciaopoaa 0,0371 + 0,0100 = 0,0471 (momnp) —
TaK)Xe COOTBETCTBYET JIAHHBIM 3aa4H.

15. KirounkoB B 3TO# 3ajjaue aBTOpPHl HATOJIKAIW OT AYIIHA. TyT U SBHBIM
YIJIEKUCIIBIA T'a3, BHITECHSAEMbBIA COJISTHOM KHUCIOTOW Ha MOCHEqHENd CTalluu, U COo-
BEPIIIEHHO IIKOJIFHAS PEaKIUs CTOpaHHs aMMHUaKa, U, CaMoe IJIaBHOE, Ta3 X MMEeeT
MosipHyto Maccy 28 (1,25.22,4), aro ¢ O0NBIIOi BEpOSTHOCTHIO YKa3hbIBaeT HA
a30T, CJIH, K IPUMEpY, pelIaTens He 3HaeT, KaKk TOPUT aMMHaK 0e3 Karaau3aropa.
JlBuraemcst oT KOHIIA:
I'a3 Y — oueBugno, CO,. Torma yBenwmdeHHe €ro o0beMa MpH MPOKATUBAHUHU C
YIJIEM OTHCHIBAETCS PEAKITHEH:

C+C0O2=2CO;
omyckaeMm ypaBHeHue ocakneHns CaCOsz u mepexonuM k razy C, maromeMy Ipu
cxxuranuu B kuciopoae Na (raz Y):

4NH3 +50, = 2N + 6H20,

0,1moib 0,3 MOITE — IO YCTIOBHIO;
YTO TOATBEPKAaeT, 94To C — aMMHaK.

Ha cootBercTByromieii onnMmuane ObUTH MPEIIOKEHBI JTFOOOTBITHRIE BapHUAHTHI
pelIeHuii ¢ THAPA3UHOM, HO OH BCE-TaKH JKHIKUN BO BCEX HUIOCTACAX MPH OOBIU-
HBIX YCJIOBUSX...
[lonsiTHO, 9TO aMMHaKy, KpoMe Kak W3 COJIM aMMOHHS, B PEAKIHH CO MIETOYBI0
B3SITHCSI HEOTKY/A!

(NH4)2CO3 + 2NaOH = 2NHj3 + Na,CO3 + 2H,0
OcTaBuM MOKa BOTIPOC, OTKY/AA B3SJICS KapOOHAT aMMOHWUSI, ¥ BEISICHSIEM, YTO TaKoe
ra3z A. U3 Toro, 9To MBI 3HaeM, MOIy9YaeTCs, 9TO TUOKH] MapraHiia HUKaK B pe-
aKEI/m He mpeobpazoBaiics, a ra3 Beyienmics. [lo Bcem mpru3HakaM — pa3iokuiIcs



MEPOKCHT Bostopoaa. Trepaplit mepokcu 1 Bogopona? Yke HHTEPECHO.
2H>0,=2H,0 + O
JlaJyibltie CHOBA CJIEIyeT XOPOIIO W3BECTHAS PEAKIIHS MOJYyUCHHS 030HA:
302,=203
U €ro CTaHJapTHOE omnpenaesieHue peakuuei ¢ KI:
O3 +2KI+ H, O =0, + I, + 2KOH
K »TOMy MOMEHTY HEOOXOAMMO JIOTAAaThCs, YTO B «TabjeTKax» (KCTaTH, MOYeMy
B Ta0JieTKax? B anTeKe, HABEPHOE, KYIJICHO — COBPEMEHHOMY IIKOJBLHUKY 3TOrO
BEIIIECTBA B AlITEKE YK€ HE KYIHUTh...) IEPOKCHU BOIOPO/Ia HAXOAUTCS B BUIEC KOM-
IUIEKCA C HEKMM BEIECTBOM, B COCTaB KOTOPOTO BXOJHUT YIJIEPOJ, a30T, BOAOPO/ H,
BEPOSITHO, KUCIIOPO/I.
Haunnaewm 1o miudpamM ycioBUs CYUTATh, CKOJIBKO MEPOKCHIA B 3a1aHHBIX 9,4 T HC-
XOJTHOTO BEIIECTBA, M YTO OCTACTCSI Ha JIOJI0 TAMHCTBEHHOTO BTOPOTrO KOMITOHEHTA
TaOJICTKH:
0,05 monp O2 B peaknuu paznoxkenus o3Hadator 0,134 = 3.4 r nepokcuma Bos0-
pona. Ocrarok (9,4 —3,4)=6T.
Jlayiplie TIOMBITAEMCSL PACCYMTATh MPOCTEHINY0 (HOPMYIIy BTOPOTO KOMIIOHEHTA,
ucxons u3 4,48 nraza C (NHz) u 2,24 nraza 'Y (CO2) 1 Maccsl caMOro KOMIIOHEHTA
6 r. [lepeBeneM B rpamMmebl, omyunuM conepkanue: 2,8 T N, 1,2 r C, BapuanTtsi 0,2,
0,4 wm 0,6 T H, 1 ocTaTok, 04eBHIHO, KUCIOPOA B Komuectse 1,8, 1,6 wim 1,4 1.
Jloru4Ho TPEoNoKUTh, UTO TIpocTeiinas hopmyna BemectBa — NoH4CO.
Takolf KOMILIEKT MOXHO wu300pa3uTh Toibko Tak: (NH2),C=0O (moueBuHa).
CraHOBUTCS TOHSATHO, OTKY/Ia aMMUAaK — OT THAPOM3a aMUHOTYIIIBI, a KapOOHAT
HATPUS U YIIICKHUCIIBIN a3 — U3 00pa3yroIencs TPy THAPOJIN3e YTOJbHOM KUCIIOTHI:
(NH2)2,C=0 + 2NaOH = Na,CO3 + 2NH3
B cocTaBe HCXOMHOTO KOMILIEKCA C MTEPOKCUIOM 3TOro kommnonenta — 0,1 MoJb, T.€.
o6mias popmyna kommiekca — HoOz+ (NH2)2C=0. JlelicTBUTEIBLHO, KOTAa-TO TaKUe
TaOJICTKH 07| Ha3BaHUEM «THJIPOIICPUT) MPOJABAIUCH B allTeKaX, U PACKyIaJIUCh
B OCHOBHOM JIJIs 0OCCI[BEUNBaHUS BOJIOC.

16. Koy k pemenuto — macca C3HgO, xotopas cocraiset 82 % oT Macchl uc-
X0HOTO. JIOTHYHO TIPEAION0KUTE, UYTO B MOJIEKYIIe A COIEpPKHUTCA /1Ba parMeHTa
3 D, npudem 6e3 oHOTO aToMa BOIOPOIA.

ITposepsiem: 2-Mc;3n,0/Ma = 0,82, 1 cTpyKTypa HCXOAHOTO A 0OYEBHU/IHA - J1BA IIPO-
MMWIBHBIX OCTaTKa, OAHMH yriepod U oguH kuciopona. A — (C3H70),C=0 — aumpo-
mIKapOoHaT. MeUIeHHBIN IEI0YHOM THIPOIN3 MTOATBEPKAAET TAKYIO CTPYKTYPY,
a DPYAUTHI U3 YMCIIA XOITYNX CIIPABOYHUKOB cpa3y CKaxyT, 4yto C — 310 a3eoTpon
CIMPTA ¥ BOJIBI, KOTOPBIN MOCIIE CYIIKH ITEPETOHSETCS pU OoJiee BEICOKON TeMITe-
parype (auctsiii ciiupt D).

Kakue nponmibHBIE OCTaTKH BXOIAT B COCTaB A, MOKHO TOHSTh U3 OCTAJIBHBIX
ycnoBuii 3aaun. [lorsTHO, yTO criupT npu peakuu ¢ HBr oO6pasyer ankunGpomu:
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Cs;H;0H + HBr = C3H7Br + HO;
a IIpU peakii C CEPHOM KUCTOTOM OTIICTUISIET BOLLY:

C3H70H = C3Hs (F) + H20.
A Bot npucoeaunenue HBr ¢ o6pazoBannem G (C3H7Br), ommuatomierocs ot E ¢
TEM K€ COCTaBOM, 3aCTaBIISICT BCIIOMHUTD MPaBUIO MapKOBHHKOBA U TIOHSTB, YTO
TaKoe BO3MOXKHO, TOJIBKO €CJIM TPOITHI UCXOIHBIX COSAMHEHHUN — 3TO H-TIPOTTHIL.
[Ipu sTom E, oueBunno, mpencrasnser coboit nzomep CH3CH2CH,Br, a G:

CH;-CH=CH; + HBr = CH3—~CHBr-CHj3 (G).
Tuaponus A — 3To THAPOIH3 CIOXKHOTO 3dupa:

(C3H70),C=0 + 2KOH = 2C3H70H + K,CO3;
a CHHTE3UPOBATh UCXOJHBI A MOXHO CTaHIIQPTHBIM CIIOCOOOM - M3 (ocreHa u
MpoMaHoja B LIENIOYH, WIM M3 AMOKCHIA YIVIEpOJa M METaHOJNa B MPUCYTCTBHH
OJIOBOPTaHMUYECKUX KaTajIH3aToOpOB.

17. A — xJI0pu, MOCKOIBKY 00pa3yeTcs mpH JeicTBrH XJiopa Ha 1.
OxBuBaieHT X B xiopuzae A paset 35,5+0,0921/0,9079 = 3,60. Takoii 3KBUBaIEHT
HUMeEET TOJIBKO 00p.

Cxema pacn(poBBIBaETCS CIEAYIOIINUM 00pa3oM:

A = BCl3, B = BCI(N(CH3)2)2, C = B2(N(CH3)2)4, E = Bo(OH)4, F = (BO)y,, G =
B203, H = B20, I = B2Cl4, ] = BoF4, K= B(OH)3, L= (PCI})2(B2Cls),, M = B4Cly,
N = Cl,BCH>CH>BCl.

18. BenukoinenHslil IpUMeEp TOro, KaK KOJIMYECTBEHHBIN KIIFOYUK IPAKTHYECKU
cpasy pacimu(poBBIBACT IICTMIOUKY MPEBpalICHUA. [ a3bl, UMEIOIIUE IOTHOCTH 110
Bo3ayxy 1,52, umeroT MonexymsipHyio maccy 1,52:29,0 = 44. MonekyaspHyo
Maccy 44 cpazy moxxnHo 3anogo3puth y COz, N2O u C3Hg. A, MOCKONBKY B IIO-
CJIETIOBATEILHOCTHU BBIJCICHUS Ta30B MepBLIM aBHO cTouT CO», To coenuHeHue 1
— KUCJIOTa, MIPUYEM JICTKO JICKapOOKCHIIUPYIONIAsCS, & C YY4ETOM OpyTTO-POPMYJIbI
— apoMaTHyecKasl.

JIOTIOTHUTENIbHBIN KITIOUUK — XUMUYECKUH. «XapaKTepHbIii 3amax» mpu 00padoTke
COEIMHEHHs 3 pacTBOpaMH IIEJIOYH U MOJa C BBITIAJICHUEM JKEJITOr0 OcajKa 4elo-
BEK UCYIICHHBIH PaclO3HACT KaK MpU3HAK HOI0(QOPMEHHON peakLuHy.

Takyro peakiuio nawT coenquHeHus, coaepxamue rpynmupoBky CH3;—C(O)— mwu
CH3;—CH(OH)-. Ilpu stom kpome iomodopma oOpa3yrOTCsi COJNM KapOOHOBBIX
kuciaotT R—-COONa. Takum 00pa3omM, Ipu yrnapuBaHUH PacTBOPa J0CyXa B OCTATKE
Obna conb KapOOHOBOW KUCIOTHI. Kak M3BECTHO, CONM KapOOHOBBIX KUCIOT MPHU
CIUIABICHUH C THUAPOKCHUAOM HATpHs TOABEPraroTCs JIeKapOOKCHIUPOBAHUIO.
O6pazoBaHue mpu 3TOM OCH30JIa YKa3blBaeT HA TO, YTO JIEKApOOKCHIMPOBAHHIO
noABepranack OeH30iHas KUCIoTa (OEH30JI1- U TPUKApOOHOBBIE KUCIOTHI HE TIOA-
XOJISIT, TAaK KaK B 9TOM CiIydae 3 cOAepKUT He MeHee 9 aTOMOB yIJIepoa — CTOJIBKO
e, CKOJIBKO M MCXOIHOE BEUIECTBO 1, YTO HEBO3MOXHO; KPOME TOTO, TOrna Obl 3
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pacTBOPSUIOCH B IIEJIOYAX ).

Tak kak B mporecce nepexonoB | — 2 — 3 nuMmepu3anus MaJOBEpPOSTHA, TO
€IMHCTBEHHO BO3MOXKHBIE CTPYKTyphl i BemiectBa 3: Ph—C(O)-Me u Ph—
CH(OH)-Me. Tak kak BemiecTBO 3 oOpa3yeTcs B BOTHOM PAacTBOPE KUCIOTHI, TO
crpykrypa Ph—C(=NH)-Me HeBo3MOxHa.

Kak yxe Obu1o ckazaHo, razamu ¢ M = 44 spnstorcst CO;, N2O, C3Hg. Tak kak
coenunaenue 1 copepxut 9 aToMoB yrmieposa u 1 arom a30Ta B MOJIeKyJIe, a 3 coaep-
KHUT 8 aTOMOB YIJIepO/ia ¥ He COAEPIKUT a30Ta, U, KaK OTMEYAIIOCh, IUMEPU3AIHs B
xoje npesparnieHuit 1 — 2 — 3 MajgoBEepOsSITHA, TO BO3MOKHO TOJIBKO BBIJICIICHHE
CO; unmu N0, nmpuyem ortieruienne A8yx Mojekyn CO; Takke HEBO3MOXKHO.
VYenoBust peakiuu 1 — 2 XapaKTepHBI IS TeKapOOKCHIMPOBAHUS KapOOHOBBIX
KHCJIOT C aKTUBU3WPOBAHHOW TPYIIOH, peakuus ke 2 — 1 He MOXeT OBbITh Je-
KapOOKCUIIMPOBaHHEM, TaK KaK YUCIO YIIEPOJOB B MOJIEKYJIE HE M3MEHSETCA, a
a30T Mcue3aeT; 0ojIee TOro, KUCIOTOH 00padaThIBAalOT HE CaMO BEIIECTBO 2, a €ro
LIEJIOYHOM pacTBOp.

A1n-hopMBI HUTPOCOCANHEHHI TIPU 00paboTKe pa3daBIeHHBIME KHCIOTaMHU 00-
Pa3yIoT aJbIETUIbl UM KETOHBL. BBIJIEINSIS TIPU 3TOM 3aKKch azota N2O:

R'Q +OH" RO 9 4w R _ OH
/CH—N02 — /C—-N —_— /C—-N
R" —H20 R" \O R" \O
R' _OH H,S04 R'

~
c= — C=0 +N,0 + H,O
RIV/ KO R!l/ 2 2

Wzomepuzamust mpu pacTBOPEHHH B MIETOYAX C MOCIEMyIOImel 00paboTKOi KHC-
JIOTaMU XapakTepHa JJIs IEPBUYHBIX U BTOPUYHBIX HUTPOCOETWHEHHH (0COOEHHO
— VI OL-HATPO(ESHMITITPOU3BOTHBIX ):

3naunt, 3 — anetrodenon (R' = Ph, R" = Me), a Bemectso 2 — Ph—CH(NO2)-Me.
Tak kak 2 momydaeTcsl NeKapOOKCHIMPOBAaHHEM B MSATKHAX YCJIOBHUSX, TO €IHH-
cTBeHHO Bo3MokHas cTpykrypa 1 — Ph—C(COOH)(NO2)-Me, Tak kak npu APyromMm
MTOJIOKEHNH KapOOKCHIIBHOW TPYMITBI B TaKUX YCIOBHUAX JeKapOOKCHIMPOBAHHE
HE MPOXOMwiIo Obl. B yKa3aHHBIX YCIIOBHSX MOXET AeKapOOKCHIMPOBATHCS JIHUIIb
O—HHATPOKapOOHOBAS KHUCIIOTA.

Hrak:
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CH; CH; HyC
1- Ph COOH 2- Ph+H 3- /Eo
NO, NO, Ph
CH CH
3 H*, ©°C 3
Ph—+—COOH ——> Ph 4’— H
-CO,
NO, NO,
CH _
> NaOH Ph ONE so, PN /OH
Ph—1—H B /C=N\ EEE—— C=N\
NO, H;C o ~NaHSOs y,C 0
Ph B JOH  ,n,s0, Ph
2 /C—N\ —> 2 ,C=0 + N;O + H,0
H;C 0 H;C

PhCOCH3 + 312 + 4NaOH — PhCOONa + CHI3 + 3Nal + H,O

PhCOONa + NaOH G Na,COs3 + CgHe

19. [Ipespammenne npu rugpuposannu C, D u E B ogny u 1y e kucnory F
YKa3bIBAE€T Ha TO, YTO BCE KMCIOTHl MMEHOT OJMHAKOBBIM YINIEPOAHBIA CKEJNET, a
camu kucinotsl C, D u E gBnsioTcs m3oMepaMu MOJIOXKEHUS TBOMHOMN CBSI3U WIN
FeOMETPUYECKUMH U30MepaMU. [[eCTpYKTUBHOE OKUCIEHUE HEIpPENEIbHBIX KHUC-
JIOT IIPOTEKAET 10 CXEME

RCH=CH-—(CH2),—COOH + [0] — RCOOH + HOOC(CH,),COOH (1)

OO0pa3oBaHKe TOJBKO OJHOW KHCIOTHI BO3MOXKHO Tip n = 0, B 3TOM citydae D u
E sBrsroTcs reomerpruaeckuMH (IFIC-TPAHC) H30MEPaMU HeTpeIeIbHON KUCIIOTHI.
W3 naHHBIX 10 C)KUTAHUIO KAJIBLIUEBOM COJIM KUCIOTHI F:

(CxHyCOO),Ca + Oy — CaO + CO2 + H20

M(comm) = 24x + 2y + 88 + 40, M(CaO) = 56 crnenyer, 4to

56/(24x + 2y + 128) = 10,2/100,
¥ U3 HeompeneaeHHoro ypasaenus 12x+y = 209,5 cnemyet x=15, y=31 (Tak xak
MIPH JeCTPYKTHBHOM OKHCJICHHUH TIOIYYar0TCS MPeeNbHbIe 0JJHOOCHOBHBIE KHCIIO-
THI, B KOTOPBIX y = 2X+1).
Bce Bricmne mpuponHbsie KapOOHOBBIE KHCIOTH MEIOT HEPA3BETBICHHBIN CKEIIET,
", crenoBarenbHO, I — manpmuTHHOBas kucinora #-CisH31COOH momydena npu
OKHCJICHUH ITUC-TPAHC-U30MEPOB 2-OKTAEIIEHOBOU ([3-#-TIEHTaIeITNIaKPHIIOBOIN)
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kucioTsl #-C1sH31CH=CHCOOH (xucnotsr D u E).
Kucnora C otmugaetcst OT HUX MTOJIOKEHUEM JBOWHOM cBsi3u, Tak Kak C, D u E nipu
TUAPUPOBAHUH JIAIOT CTEAPUHOBYIO KHCIIOTY F:

C17H33COOH + [H] — C17H35COOH

ITonosxenne nBOHHO# cBs3M B C MOXKET OBITh YCTAHOBJICHO T10 TAHHBIM €€ JIECTPYK-
TUBHOTO OKHCIICHUSI.
Ha tutposanme 0,94 t omnoit u3 xucior (D, E)

RCOOH + KOH = RCOOK + H,O

3arpadeno n = 0,0125-0.8 = 0,01 mMonp mIENO0YH, YTO COOTBETCTBYET IJIsl OAHOO-
cHOBHOM KucioTel M = 0,94/0,01 = 94.
U3 HeompeaeneHHOro ypaBHeHus 12x +y + 45 = 94 cnenyer, uto x =4,y = 1, HO
kucinora C4HCOOH (HC=C—-C=C-COOH) He MoxeT OBITh MOTyYeHa B YCIOBH-
SIX IECTPYKTUBHOTO OKUCIICHUSI.
Hns nByxocHoBHOH KucnoTel CxHy(COOH),

M=2-0,94/0,01=188 =12x +y + 245,
otkyna x = 7, y = 14, u ¢opmyna kucinorst HOOC(CH;);COOH. Ilo cxeme
okucnenus (1) crmemyer, xro C uMeeT CTpoeHHE 9-OKTaJEIeHOBOW KHUCIIOTHI
CH3(CH;);CH=CH(CH>)7COOH. B npupomHsIx kupax BCTPEYAETCS TOIBKO IIHC-
H30MEp 3TOTO COSTMHEHMSI — OJIEMHOBAsSI KUCIIOTA.
B mpupone Beiciue XUpHBIE KUCIOTH BXOIAT B COCTAB JIMIHIOB, B YaCTHOCTH,
JKUPOB M PACTHTENBHBIX Macel (TIUIEPUIOB).
Ecnu A mpencraiser oquH U3 0JIeaTOB TIHIIEPHHA, TO 110 YPABHEHHIO THAPOIH3a

(C17H33C0O0)nC3Hs(OH)3-n + nH20 = nC17H33COOH + C3Hs5(OH)3

M =281n + 41 +17(3-n); M=282
CIIE/IyeT:

u3 (264n + 92) r munepuna odbpasyercs 282n T KUCIOTEHI,

u3 100 r o6pazyercst 95 T KUCIIOTHI,

oTcroman =~ 3,
TO ecThb A TmpencrasisieT co0OH, B OCHOBHOM, TpHOJNeaT IHIEPHHA
(C17H33C0O0)3C3Hs, a X — pacTuTeNnbHOE MacIo.
[pu runponuze B Hapsay ¢ onenHOBO# KHCIOTON 00pasyercs Takxke u (pocdop-
Hasi, © MOXKHO TPEATNOIOKUTh, YTO OH MPENCTaBIsieT COOOH cMeIIaHHBIH 3hup
mmLepruHa ¢ GocHOopHOH 1 OJICMHOBBIMH KHUCIOTAMU:

(C17H33C0O0)«C3H5(OPO3H2)y(OH), + HO =
=xC17H33COOH + yH3PO4 + C3Hs(OH)3

xty+z =13, x # 0; y#0.
B HEe MokeT OBITH MOHOOEATOM, T.K. eciid | Moib B maer 1 mons C (M = 282), T0
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M(B) =282/0,8 =352 < (2,81 + 41 + 97y + 17z). Ecnu B sBnsiercst nuoneardoc-
¢arom mmunepuna (x =2,y =1, z=0), T0

M=2.282/0,8 =705 =~ (2:281+ 41 +97)="710.
U3 nByx ero BOBMOXKHBIX CTPYKTYD

C17H33COOCH>—CH(OPO3H)-CH>0OCOC7H33
C17H33COOCH,—-CH(OCOC7H33)-CH2,0OPOsH

nepBas axupajbHa, a BTopas UMeeT aCHMMETPHUYECKUH aToM yIjepoja M MOXKET
CYIIIECTBOBAThH B (DOpME IBYX ONTHYECKH aKTUBHBIX aHTUNOAOB. CleoBaTeNbHO,
B ssisiercs R-(wmm S)-2,3-nnonear-1-MoHO(pOChaTOM TIIHIIEpHHA.

[lon neiicTBHEM aMOMOCIIIMKATHOTO KaTaJ3aTopa MPOMCXOAUT HW30MepH3aIlns
aJIKEHOB, W B CIIy4ae OJIEMHOBOM KHMCIIOTHI CUCTEMA C M30-JIUPOBAHHOM JIBONHHOMN
CBSI3BIO OyZIeT M30MEPH30BaTh MPEUMYIIIECTBEHHO C 00pa30BaHNEM SHEPTETUIECKU
0oJiee BRITOAHBIX cUcTeM comnpsbkeHHBIX cBsizeit C=C u —C (OH)=0.
PexoMenmanny 1mo XxpaHeHHIO PACTHTEIHHOTO Maciia B XOPOIIIO 3aKPHITOH Mmocyie
0e3 JocTyma cBeTa CBsI3aHBl C BOSMOMKHOCTSIMH OKHCIICHHS M TOJHMMEpPHU3aIluN
HenpeIeNbHBIX COeANHEHUH, HO, TJIaBHBIM 00pa3oM, ¢ TeM, YTO MPUPOIHAS IIHC-
KHCJIOTa (0JIeaThl) O] NEHCTBHEM CBETAa M30MEPHU3YETCS B DHEPTETHIECKU Ooee
BBITOIHYIO TPaHC-KHUCIIOTY (JIaUANHOBYIO), 23(HUPHI KOTOPOH BBI3BIBAIOT 3arycTe-
HHUe Maciia, 00pa3oBaHKe 0CaIKa, K TOMY YK€ Macjo TepsIeT MUTaTebHYIO IIEHHOCTh
(3mamauHOBAS KMCIIOTA B IPUPOJIE HE BCTPEYAeTCS M HE YCBAUBAETCSI OPTAaHU3MOM).

2.5. YHuKanbHble hn3nyeckme cBoncTBa. CTPyKTypHbIe,
M30TOMHbIE UMK CreKkTpanbHble 0COGEHHOCTU COeaAUHEHUN KaK
KINo4eBoMn haKTop NIOrMKM pelueHus 3agaydn.

Ilpumep 1.

Tpu uzomepusix BemectBa A, b u B cogepxkar 49,0% yrepona, 2,7% Bonopoaa u
anemeHT X. [IpogyKThl cropaHus 3TUX BEIIECTB B KUCIOPOAE HE CONCPIKUT HENETY-
YEero oCTarka ¥ MOJHOCTHIO MOIIOUIAIOTCS PACTBOPOM Iesioud. [11oTHOCTE mapos
ATHX BEIIECTB B MepecueTe Ha HOpMaJbHBIC YCIOBUS paBHa 6,56 r/1. Mojekyna
COCMHECHUSI A UMEET HYJAEBOM IUMONbHBIA MOMEHT, TUIOIBHBIN MOMEHT MOJIEKY-
nel b Gonklne, yem Mosekynsl B. YcraHoBHTE CTPYKTYypHBIE (DOPMYIBI STHX TPEX
H30MEPOB.

Pewenue.

MorsipHast Macca BCeX Tpex BemecTs — 6,56 « 22,4 = 147 r/mMonb.

OnpenenuM coaepKaHue JIEMEHTOB:

VYrepon: 147 - 0,49 = 72,03 r/mouns (T.e. 6 aTOMOB).

Bomopon: 147 - 0,027 = 4 r/mons (T.e. 4 aToMa).

Ha nomro X npuxoautcs 147 — (72 +4) =71 r/mons.

Jlorn4yHO NpeaNnOa0KUTE, YTO 3TO JBA aTOMa XJIopa. T.K. MPOIYKThI CTOPAaHUS SBJIS-
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FOTCSI JIETYYMMU U TIOTJIONIAIOTCS MIEJI0YBI0, APYTUX BAPUAHTOB HET.

Takum o6pazom, popmyna kaxmoro u3 BemectB — CsHaClo.

BemectBa — uzomepsl auxsiopoensona: 1,2-, 1,3-, 1,4-.

JIUMONBHBI MOMEHT MOJIEKYJIbI MPEICTABISIET COOOH CyMMYy BEKTOPOB JHITONb-
HBIX MOMEHTOB OTJI€JIbHBIX CBsizeil. HyneBoil NUMOAbHBIE MOMEHT COOTBETCTBYET
1,4-uzomepy. A — 1,4-muxnopOeH3on.

JunonbHbIi MOMeHT 1,2-u30Mepa Oosibiie, 4yeM 1,3-u3omepa (T.K. yroJ MeKIy CBs-
3siMu MeHblI1Ie). Takum obpazom, b — 1,2-muxmnop6enson, B — 1,3-nuxmnop6enzon.

3aoauu.

1. Wzyuenne uzoTorHoro oomena 'H Ha meliTepuii B HEOpraHUIECKOM apo-
MaTH9IeCKoM coenuHeHuu — O0opazone (N3BsHg) mokazano, 9To ecim HCTOUHUKOM
nertepust siBisiercs: w30sTok DCl, DCN mwm ND3, obpasyercs Bemectso (I) co-
craBa N3B3H3Ds. Ecii ke uictounnkom neritepus siisieTcst u30sTok NaBDy, LiD
nmu B,Ds, o6pasyercs nnoe Bemecto (II) Toro e cocrasa, uto u BemecTso (1).
a) Hammmmure cTpykrypHbIe popmynsl 6opazoina, Bemectsa (1) u Bemectsa (1I).
6) B mpucyTtcTBUE XJI0pHa adIOMIHHAS O0Pa30i BCTYMAET B PEAKIUIO C OEH30I0M
¢ oOpazoBanueM ¢eHnI00pa3oia. ITO COSAMHCHHE MO CHEKTPATHHBIM JaHHBIM
conepxwut cBsi3b B—C u He comepkut cBsizu N—C. CpaBHHUTE CKOPOCTH peakiuii ¢
OEH30JI0M IIPH MPOYMX PaBHBIX yciIoBUAX Oopazona u coennnenui (I) u (II).

2. Coenunenne A (C4HgO3) onmThyeckn akTUBHO, XOPOIIO PacTBOPUMO B
Boze (JaeT pacTBOpP, UMEIOUINIA KUCITYIO PEaKIUI0) M MPU CHIBHOM HarpeBaHUU
nepexonut B coenuHeHne b (C4HeO2), koTopoe He obagaeT ONTUYECKON aKTHB-
HOCTBIO, YMEPEHHO PAaCTBOPHMO B BOJIE (J1aeT KHCIYIO PEaKIMI0 Ha JIaMyC) U Ha-
MHOT'O SHEpPIrUYHEee pearupyer ¢ MepMaHraHaToOM Kaius, yeM coenuHenue A. Ilpu
OKHUCIIEHUH A pa30aBlieHHBIM PACTBOPOM XPOMOBOM KHCJIOTHI OHO TpEBpaIlaeTcs
B JieTyuyto xkuakocTb B (C3HgO2), koTopast He B3aMMOIEHCTBYET C IEpMaHTaHATOM
KaJlis U IpU NEUCTBUU UOJIa B PACTBOPE €IKOTO HATPa AAET HKEIThIM 0calloK.

1) Hanmmmure HanGonee BeposiTHBIE hopMyl coennHeHuit A — B.

2) JlocTaTodHO JM OIHO3aYHO OTpPENeisieTCs CTPYKTypa COeNUHEHHs A
MIPUBEICHHBIM BBIIIE OMHICAHUEM ?

3. VYrneBomopon A TO JaHHBIM BJIEMEHTHOTO aHanmmu3a coiepkut 92,3%
yriepoaa. B crekrpe nporoHHoro marautHoro pesonanca (IIMP) Bemectsa npu
—60°C uMeroTCs JiBa CUTHAJIA MPOTOHOB mpu O —1,8 M.a. 1 8,9 M.1. ¢ cooTHOIIIE-
HUEM MHTEHCUBHOCTH 1:2; npu HarpeBaHuu oopasia 10 40°C CUrHaJIbI MPOTOHOB
ucue3awrt, a npu 110°C nosiBisiercss onuH curHan npu o 5,45 m.a. Bemectso A
B3aMMOJICHCTBYET C HUTPATOM MEIU B YKCYCHOM KHCIIOTE€ ¢ 00pa30BaHHMEM IpO-
JTyKTa MOHO3aMeIIIeHHSI.

1) [pennoxure CTPyKTypHYIO (GOPMYITY BelllecTBa A B Ha30BUTE 3TO
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BCIICCTBO.

2) OO0mwsacuute cnektp [IMP BemiecTBa A 1 €ro TeMIeparypHbIe U3-
MEHEHHUS.
3) Pacmmudpyiite cxemy oOpa3oBaHus BemecTsa A:
Cu(OAc): MesCOK H2,Pd—C
D Py C —acomooc - B A
4. B xonre 50-x rooB ObUTH CUHTE3UPOBAHBI MPOU3BOHBIC COCTUHEHUS D,

KOTOpO€ B MHJMBUAYaJTbHOM BHJE TOTJA €Ille HUKOMY HE y/IaBajoCh MOIYYHTb.
Tak, Henunecky aelicTBUEM aMajbraMbl JINTUS B IPUCYTCTBUU HHUTpaTa cepedpa
Ha TeTpadpOMIPOM3BOAHOE yIiieBomopoaa X (MaccoBast nojst opoma 86 %), BbI-
JIENIT 3TO coelnHeHne B BHUue p-komiuiekca ¢ AgNOs. [Toxke mpu o6paboTKe
JIMTAJIOTEHIIPOU3BOIHOTO yTiieBogopoaa Y (MaccoBast jmois xyiopa 57,7 %) HoHa-
KapOOHWIJIOM >Kelie3a ObUT MONyYeH KOMIUIEKC 3TOTO COETUHEHHUS C KapOOHUIOM
JKeJe3a, KOTOPBINA MpH oKUciIeHuH conbio 1epus (IV) pacnianaercs ¢ BbleIeHUEM
HCXOJHOTO coenuHeHust D, ofiHako OHO TOTYac AUMEpHU3YyeTcs ¢ 00pa3oBaHHEM
yreBogopona Z. Eciau B MmoMeHT BeineneHus Jl (in sifu) momBecT aneTuieH, TO
o0pasyeTcst OJJH U3 TOTIOJIOTUIECKUX H30MepoB OeH30ma. OHaKo Takke ObLIO Mo-
Jy4eHO yCTOMUNBOE aJIKMIIbHOE MTPOM3BOIHOE D — mpH BaJIeHTHOI M30MepHu3aluu
TeTpa-TpeT-O0yTUIHLHOTO MPOU3BOAHOIO TETEpadIpaHa.

1) O xakoM coelMHEHUH UJET peub?

2) Omnpenienute HEM3BECTHBIE BellecTBa. HanmumuyTe cxemMbl yIOMSHYTHIX PEaKIIHii.
3) OOBsicHuTe, MOYEMy coenvHeHrne D B MHAWBUIYaIbHOM BHJE IO CHUX HE IIO-
JIy4Y€HO, a pa3IMyHbIE €r0 MPOU3BOAHBIE BIIOJIIHE YCTOWIUBHI?

5. C 1memnpIo MoTydeHust H30TOITHO-MEUEHOTO 00pasiia ToIyoJia HaBECKY dTOTO
BEIeCTBa JJIUTENbHOE BpeMs HarpeBamu ¢ OonpmuM m30bTkoM 40 % pactBopa
JleTepocepHCH KUCIOTHI B Tshkenoi Boge D>O. B pesymberare ObLTO MOTydeHO
opraHmyeckoe coequHenne, couepxariee 10,1 % nefitepus.

Hpyroii o0Opaszer Tomyona ATUTENFHOE BpeMs BhIIEPKAIH ¢ NU30BITKOM PacTBOpa
auaetepoamuaa Kanus B TpuledTepoaMmuake. [lonmydeHHOe opraHuyeckoe
coenuHEeHHE coaepxano 6,5 % nedTepus Mo macce.

3areM TOJy4YeHHBIE OpPTaHWYEeCKHe MPOAYKTHI MOABEPINIM HUTPOBAHUIO U CYIIb-
(hupoBaHNIO KOHIICHTPHUPOBAHHON CEpHON KHCJIOTOW TMPH CJIabOM HarpeBaHHH.
Oka3anochk, YTO OHM PEAarupyroT C CEPHOM KUCIOTOM C Pa3Iu4yHON CKOPOCTHIO, B
TO BpeMs KaK C a30THOW KHCJIOTOM CKOPOCTH B3aMMOICHCTBHS OOOMX BEIICCTB
OJTMHAKOBHI.

OOBsicHUTE TTOTyYeHHBIE PE3yIbTaTHI.

Hanmmmte HeoOxoaMble YpaBHEHHS PEAKITHIA.

Onpenenute coaepKaHue ACUTEpUs B MONYYEHHOU KUIKOCTH, €CIU B KaKIOM
CiIy4ae BMECTO TOIyOJa NCIIOIh30BATh THIOEH3OI.
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Pemenus.

1. a) Ctpykrypa Oopa3oina:

W3 nanHPBIX 337240 CIeqyeT, 9TO PU H30TOITHOM OOMEHe C COSAMHEHUSIMU, CONEP-
YKAIMMU AEUTEPHIA, CBA3aHHBIN ¢ 00JIe€ AIMEKTPOOTPHUIIATETHHBIM IIEMEHTOM HITH B
Buje nona D, o6pasyercs coenunaenue (1), a mpu oOMeHe ¢ COeTUHEHUSIMHA, CONEP-
JKalllMMK JIEUTepUi, CBA3AHHBIA C MEHEE 3JICKTPOOTPHUIIATEIbHBIMU 3JIEMEHTaMU
nim B Bue noHa D-, o6pasyercs coequnenue (11). 1o cormacyercs co cTpykTypoi
Oopasora, B KOTOPOH TpU aroMa BOIOPOJA CBSA3AHEI C 0oJiee AIEKTPOOTPHUIIATENb-
HBIM a30TOM, a TPW aToMa BOJIOPOJIa CBS3aHBI C MEHEE JJIEKTPOOTPUIIATEITHHBIM
6opoM. OOMEHUBAIOTCS Ha AEHTEPHUH TOIHKO «ITOI0OOHBIE» aTOMBI BOAOPOIA.
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6) OTBeT 3aBHCHUT OT MeXaHU3Ma peakuu. CKOPOCTH pPeaKIHii BCeX TPEX BEIIECTB
JOJDKHBI OBITH OJIMHAKOBBI, €clii pa3pbiB cBs3u B—H (wnm B-D) He npoucxoaut
B MEJUICHHON CKOPOCThONpeAesael ctaquu. Ecinu ke 3ra cragus MeaJIeHHas
U cKopocThomnpeaensromias, To coenuuenue (II), conepxamee cesa3u B—D, Oyner
pearupoBath MemsieHHee 6opaszona u coenquHeHus (1), cogepxamux TOIBKO CBA3H
B-H.

2. 1) A: CH3—*CHOH-CH,—-COOH
b: CH;-CH=CH-COOH

B: CH;-C(0)-CH3
COC}:{I/IHCHI/IC A JA0CTAaTOYHO OJHO3a4YHO OHPCHGHHCTCSI HpI/IBeI[eHHBIM OIIUCAHUCM.
HI/IKaKaH upyraﬁ OKCI/I6YTaHOBa$I KHUCJIOTA HC MOXKET 6I>ITI> OIITUTUYCCKHU aKTHBHOﬁ
nu ):[CFI/I)lpaTI/IPOBaTBCﬂ HpI/I HanCBaHI/II/I B (X,B—HCHaCLIH_IGHHYIO KHUCJIOTHhI (COG)_'[I/IHC-

Hue b).
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3. Hcxons u3 comepkaHus yriepoia MOXKHO pPacCUMTaTh, YTO B MOJIEKYJE
BEIIECTBA COOTHOLICHUE YITIepOAa M BOAOPOJa paBHO 1, u mpocTtelimias Gpopmyrna
BemiectBa CH, T.e. BemecTBo umeetr hopmyiny CxHyx. BemectBo A BCTynaer B pe-
aKIMI0 HUTPOBAHUSI B YCIOBHSX IEKTPOPHIBLHOTO apOMATHYECKOTO 3aMelIeHus,
MpUYEM B OUYE€Hb MATKUX YCIOBHAX, T.€. OHO SIBIISIETCS apOMAaTUYECKUM yTIEBOJO-
pozaom.

ApomaTudecKue yTriIeBOJOPOAbl, COMIACHO MpaBMIIy XIOKKENsd, TOJDKHBI OBITh
IUKIAYECKUMH, HEHACHIIICHHBIMU, TOTHOCTBIO COMPSIKEHHBIMH, ILIOCKUMHU
cucreMaMu ¢ (4n+2)m-anexTpoHamu. [IOCKONBKY AJis apoMaTHUeCKUX TOJTHUITH-
KJIOB COOTHOIIIEHHE YINIepoAa M BOAOpoJa HE paBHO 1, yrmeBomopon A IODKeH
OBITh MOHOLIMKIIMYECKUM. B Mojekyne BemiectBa A UMEIOTCS 2 TUMA MPOTOHOB,
KOTOpBIE TPH BBICOKON TEMIIEpaType CTAHOBSTCS PaBHOLIEHHBIMH, T.€. MOJEKyIa
YIJIEBOIOPO/a U3MEHSAET T€OMETPHIO B 3aBUCUMOCTH OT TeMIepaTypsl. [1oCcKoIbKy
B 3aMOPOXEHHOH KOH(POPMAIH apOMaTHYECKOTO YIIIEBOAOPOIa HMEIOTCS TOIBKO
JIBa TUIa IPOTOHOB, TO OHU MOTYT OBITh B YUC- 1 MPAHC-TIONIOKEHUSX.
ApomaTrndecKkue MOHOLIMKITNYECKHE YIIIEBOJOPOABI OTHOCATCS K KJIaccy aHHYJIEHOB
WM [n]aHHYJICHOB, Il N - KOJMYECTBO aTOMOB YITIEPO/ia B IUKJIE. YIIEBOIOPOI C
n=1 Ha3bIBaeTCA [6]aHHYJICH, UMECIONINI TaKKe TPUBHAILHOE Ha3BaHUE OCH30IL.
B nocnennem Bce npoTOHBI 3KBUBaJEHTHBI U B criekTpe IIMP oH umeer onuu
curHan. Ilpu n=2 umeem [10]anHyneH, wim muknoaekaneHTaeH. OgHAKO 3TOT
VINIEBOAOPOJ, HE MOXKET OBITh apOMaTWYecKWM, T.K. ero KoHdopmauus “Bce
CBS3M-YuUC” W3-32 CUJILHOTO HANPSKEHHs YIJIOB Y aTOMOB yIIEpo/ia Ype3BhIYaHO
HecTaOWIIbHA, a KOH(opManus ¢ qByMsI TpaHC-CBsI3sIMH (IO TUIY HadTalInHA) U3-
3a OTTAJKWBaHUS BHYTPEHHHX aTOMOB BOOpoa OyneT BBIBEAEHA U3 MJIOCKOCTH.
[Tpu n=3 umeem [14]anHyneH, WK HUKIOTeTpaaekarekcacH. Kondopmaius stoi
MOJICKYJIbI ¢ HEHAIPSHKEHHBIMHU yIJIAMHU y aTOMOB yIepona B Sp2-KOH(pHTYpaIuu
(yuc,mpanc) He MOXKET ObITh APOMATHUYECKOM, T.K. N3-3a MIEPEKPHIBAHUS OpOUTAICH
TpeX BHYTPEHHHX aTOMOB BOJOpOna MoJjieKyna He OyrmeT muockoil. Kpome Toro,
B 3TOW KOH(OPMAIMH COOTHOLIEHWE WHTEHCUBHOCTEH JIByX THUIIOB MPOTOHOB CO-
craBiser 2:5.

[Tpu n=4 nmeewm [18]annyneH:

Kak BumHO W3 pucyHKa, Wi KOHGOOPMAIUH YUC, MPAHC, MPAHC- OTTAIIKUBaHUE
MeXy BHYTPEHHHMH aTOMaMH BOJOPOAa MHHHMAJIBHO, & COOTHOIIIEHNE WHTEH-
CHBHOCTEW BHYTPEHHUX M BHEIIHHUX IIPOTOHOB cocTapiseT 1:2. [ToaTomy yrieso-
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nopox A seisietcs [ 18]anHyneHOM.

[pennoxenHast A yriaeBogopoaa A KOH(GOpPMAIs OTBEUAET IKCIIEPUMEHTAIBHO-
My criektpy IIMP. BemectBo umeeT Ba TUIa NPOTOHOB. [IBEHAA1[aTh HAXOAATCS C
BHEIIIHEW CTOPOHBI KOJIbI[A U CHIIBHO CBUHYTHI B 00J1aCTh cl1a0bIX mosel (8,9 M.1.)
U3-32 J1€39KPAaHUPOBAHMS KOJBIIEBHIMH IEKTPOHHBIMU TOKAaMH apOMaTHYecKOi
cucremsl. lllecTh BHYTpEHHHX MPOTOHOB HAXOASATCS B OOJACTH OTPHLATEIBHBIX
nojie M3-3a CUIBHOTO 3KpaHHpoBaHUs. [Ipum HarpeBaHWM TPOUCXOAUT OOMEH
BHYTPEHHHUX U BHEIIHUX MPOTOHOB, NMPH 3TOM WX CUTHAJIBI CHauaja YIIUPSIOTCS
no Tex nop, noka npu 40°C oHM He conbioTcs ¢ (OHOM, a MpH 0oJiee BHICOKUX
TeMIIepaTypax oOMeH CTAaHOBUTCS CTOJIb OBICTPBIM, YTO B CIIEKTpE HaOIOmaeTcs
TOJIBKO OZIH YCPEIHEHHBINH CUTHAI.

Cxema cunTe3a A:

BemectBo D — rekca-1,5-muun CH = C — CH2 — CH2 — C = CH npwu o6pabot-
Ke alleTaToM Me/Iv B upuauHe pu 55 °C 06pazyeT cMech HIUKIHYECKUX IPOAYKTOB,
Cpeny KOTOPBIX UMEeTCs TpUMep IUKII0OKTaaeka-1,3,7,9,13,15-rekcanH(BemecTBo
C), KOTOpBIH NOA AEHCTBHEM CHIBHOTO OCHOBaHUs — TpeT-OyTHiiara Kalus B pe-
3yApTaTe MPOTOTPOIHOM MeperpynmupoBKH MpeBpamaercs B Tpuiaeruapol18]
AQHHYJIEH — MOJHOCTBK CONPSDKEHHBIM MaKpOLMKI, COACPIKALIUM TpH TpPONHBIE
cBa3u (BemecTBo B). [locnennuii B pe3ynbTare 4aCTUYHOTO THAPUPOBAHUS IIPH aT-
MocdepHoM naBiieHnn oopasyer [ 18]annyneH (Bbixoa Ha mocieanei craguu 30%).

e 7\
Cu(OAc), t-BuOK
’ — \ "
< 2 A
D - C
\
/ H,
- - A
Pd/C
B
4. Kitro4 k penennio — «TommoIornaeckuii n3omep» 6erzona. Tomomornaeckoe

OHO WJIM HET, HO HHYero kpoMe OceHzona JIproapa mpuaymMaTh HEBO3MOXHO; a pa3
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a0 OeH3ou J{proapa, To MUHYC alleTHIIeH TIOIY4UM UKIO0YyTaJieH:

||+|||—>@

HuknoOyTaaneH - IIOCKasi MOJIEKysla C YETBIPbMS T-3JIeKTPOHAMU. Takasi CTpyK-
Typa, COINIaco MpPaBHIy XIOKKeNs (4n+2), sBiseTcs aHTHAPOMATHYHOU M, Kak
CJIEICTBHE, YPE3BEITANHO HECTAOMIHHOM.

IIpu 06pa3oBaHNH KOMIUIEKCOB C KapOOHMJIAMH METTAJIOB T-3JIEKTPOHHAS CH-
cTeMa TPOM3BOJHOTO IUKJIOOyTaanWeHa CYIIECTBEHHO cTaOmimsupyerca. 1o ke
camMoe B OTHOIICHHH TPeT-OyTHIBHOTO MPOM3BOAHOrO (ckaspiBaercst +I-addekr
TpeT-OyTHIa).

Jumepuzanusi:

L+ Ll —

OO0pa3oBaHHe KOMIUIEKCA ¢ KKapOOHHIIOM MeTalljIa;

Cl
| | + Fexco)y — TIIFe(CO)
—FCC12 -
Cl

CooTBeTcTBeHHO, X — IUKI00yTaH, Y — MUKIIO0yTEH.

5. Hepe)l OIMHUCaHUEM JaHHOI'O XUMHYECCKOI'O ABJICHUA HeO6XOHI/IMO OTMCTUTH,
YTO aBTOPBI OJIUMITUAIHBIX 3a/1a4 HE ABJIAIOTCS HEIIOTPCIIMMBIMHY 3HATOKAMU XUMHUHU
BO BCEX €€ MPOSBICHUSX, U BCIKHE TEOPETHUECKUE BBIKIAKHU, KaK U 00CYKICHHE
pe3ynbTaToB Jir000i HaydyHOW cTaThu, HEe 00s3arenibHO Ha 100% COOTBECTBYIOT
peanbHOCTH. OIMMIAATHBIE 331241 MTOJJOOHOTO TIaHa TAIOTCS 10 OOJBIICH YacTh
JJIA aKTUBU3allun pa60TI)I MO3ra peuareiida, a HE AJid MOJIYUCHUA UM HOGGJ’ICBCKOI\/'I
MpeMHUH (3TO — UyThb MO3KE).

B onmcaHHBIX peakuusx MPOMCXOOUT 3aMelleHHe aTOMOB BOAOPOJA B MOJIEKYIIE
TOJTyOJIa Ha aToMBI AeWtepus. OnpenenuTs CpeaHee cofep KaHne aToMoe AeHTepus
B MOJIEKYJIE MOKHO 10 YPaBHEHUIO:

x-M(D) _
7-M(C) + 8- M(H) — x(M(H) - M(D)) _

y (1)
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rae X - CpEJIHEE YMCIIO aTOMOB JEUTEpHUs B OJHON MOJIEKYIIE,
y - MaccoBas 10151 Aeitepus B oOpasiie.

B Monexyne Tomyona aToMbl BOIOpOAAa MOXHO TpyOo pas3nenuTh Ha JBa BUAA,
CYIIECTBEHHO OTIMYAIOMIUXCA IO CBOMM XHMHUYCCKHUM CBOMCTBaM: TpU aTroMa
60KOBOI>1 LCM U IATh aTOMOB, CBA3aHHBIX C apOMAaTHUYCCKUM KOJIBIIOM. MosxHO
MPEANONIOKNUTh, YTO B OJHOM ClIydae OOMEHHMBAIOTCS aTOMbI BOIOPOJa MEPBOIO
THIIA , & B IPYTOM - BTOPOTO.

IIpu kumsideHnn B KUCTIOM Cpeie 3aMEUIalOTCS aTOMBI BOIOPOJAA, CBSI3aHHBIEC C

OCH30JILHBIM SIIPOM:
D D D
D* D*
D D

D2SO4 = DT + DSO4
[Ipu GonboM H30BITKE MOHOB JICHTEPHS PaBHOBECHE CIBUHYTO BIIPABO, U 00pa3y-
ercsa 2,3,4,5,6-nenganeriteporonyoin. Pacyer o gopmyne (1) moarBepxkmaet 3TOT
BeBOA, Ay = 0,101x = 5.
B BBICOKOOCHOBHOI cpere, coaepmameﬁ aMU/I-MOHBI:

CH,D CD;

Sede b=

IIpu OonbmroM M30OBITKE OeHTEepoaMMHaKa PaBHOBECHE CIBHHYTO BIIPaBO, U 00-
paszyercs 1',1',1'-TpunedTepoTOayo, YTO TAaK)KE MOATBEPKIACTCS PACUETOM IO
tdhopmyme (1), mast y = 0,065x = 3.
[Ipu cynpupoBaHUY IOTYYESHHBIX COSTMHEHNN:

3H2804 = HSO3 + H30" + 2HSO;

CH;, CH,
©
HSOy4, K,
+ sogH — — 2
©
X SO;H X SO, ©
SO,

177



Peaknus cynbhupoBaHus MpeacTaBiIsIeT co00i 00paTUMBIii IPOIIECC, K KOHCTAHThHI
K.1 u K; cpaBHUMBI 110 BennuuHe. B To ke BpeMs 3HEprus akTUBAI[UU pa3pbiBa
ces3u C-D 6onbiue, uem C-H, torna kak KR = KH . ITpu 3ToM BropuuHbIME H30TON-
HbIMU 3 dekramu MoxkHO ipeHeOpeub. UTaxk, Kg> Kg u ObIcTpee CyNb(OUPOBATHCS
oyzaer 1',1',1' -TpuneiTepoTOIyOII.
Peakuus HuTpoBaHuUS ABISETCS MpakTUYecKu HeoOpaTtumont, Ko >> K_j. [Toatomy
paspeiB cBsizn C—X He OyleT oka3blBaTh BIMSIHUS HAa CKOPOCTh peakiyu, U oba
JefTepoTonyoia OyayT pearupoBarh NPAKTHUECKH ¢ OAHMHAKOBOW CKOPOCTEIO.
B ciyuae stun6ensona:

C,H5 CoHs

D,S0, :@i @ NDs, KND, @

ATOMBI BOAOPOAA METAIbHOU rpynmnbl HC 3aMCHIIarOTCA, T.K. COOTBGTCTBYIOH_II/Iﬁ
Kap6aHI/IOH HEC CTa6I/IJ'II/I3I/IpyeTC$I COIIPSIZKCHUCM C apOMaTI/I‘lCCKOfl CHCTGMOfI.
2M (D)
Y= 98+ 2(M(H) - M(D)) + SM(H)

=0,037

Mpu IeHCTBUM TUACHTEpoaMuIa Kamus B Tpuaeitepoammuake. [Ipu kunsaeHuu ¢
neurepocepHoit kuciaorot x =5uy =0,091.

2.6. 3apauum, Tpedbyrowme apyauumm n/unum coobpasmuTenbHOCTU

OTHeceM K JTOMY KJacCy 3a/iaud, B KOTOPBIX HEOOXOAMMO TOJILKO TPOSBUTH
CBOM 3HaHUS B 00IaCTH XMMHH M DJIEMEHTAPHYIO JIOTHKY, He Oonee Toro. He pac-
mu@poBark MENOYKy MM HAWTH BEHIECTBO MO MPOAYKTaM €ro MpeBpalleHuid, He
pacCcunTaTh NMPOAYKT pCaKIUHU, a IPOAECMOHCTPHUPOBATEH JIOTHYCCKOC MBIIIJICHUC Ha
OCHOBE (I)aKTOB, N3BCCTHBIX U3 KHUT WJIN U3 YCJIOBUA 3ada4U.

ITo ananmornu ¢ KoJM4eCTBEHHBIMHU 3agJa4aMi UX MOXHO PasaCiiuThb (I[OCTaTO‘-IHO
YCIIOBHO) Ha cTarndeckue (CTPYKTypa MOJEKYd W TEOpHsS XUMHUYECKOH CBSI3H,
pPacTBOPHI, CHEKTPH) M JUHAMHYECKHUE (OMHUCAHWE XHUMHYCCKUX IPEBPAIICHUI
JJIEMEHTOB ¥ COEIMHEHUH, MEXaHU3MbI XUMHUYECKHAX PEaKIUi U Tp.)

CraTnueckue 3agaun.

1. Kakumu cmocobamMu MOXKHO JTOKa3aTh PaBHOIIEHHOCTH Bcex Tpex O—H
CBsI3¢ii B MOHE THAPOKCOHMS M BceX deThipex N—H cBsi3eli B HoHE aMMOHWS?

2. B OTHUJICHC, alICTUIICHC, OcH30J1€ BCE aTOMEI BOAOPOAA XUMHYCCKU IKBU-
BajicHTHBI. Kakwue CIIe MOT'YT CylII€CTBOBATh YIJICBOAOPOAbLI 3TUJICHOBOT'O, allICTH-
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JICHOBOI'0, apOMaTUYCCKOTO pAAOB C 3KBUBAJCHTHBIMHU aTOMaMH Bonopona? Kak
MOXXHO JOKa3aTb S9KBMBAJICHTHOCTb aTOMOB BOJOPO/a B 9THUX COGZII/IHGHI/ISIX?

3. MoryT 11 pacTBOPHI IByX COJIeH, 00pa30BaHHBIX OJHOW M TOW K€ KHCIIO-
TOH, U3MEHATH (PHOJIETOBYIO OKPACKY JJAKMYyCa: OJHA B CHHHUH, Ipyrasi — B KPacHbIH
uBer? JlaliTe MOTUBHUPOBAHHBINA OTBET M 0OCYIUTE BO3MOXKHBIC BAPHUAHTHI C KOH-
KPETHBIMU IIPUMEPaMH.

4. Kak n3BecTHO, 1apckas BoJKa SBISETCS B Ps/IE CIIyYaeB 3HAYUTENHLHO 0O-
Jiee CUJIBHBIM OKHCITUTEIEM METaJUIOB, YeM a30THasl KUCIOoTa. MOXKeT Jii mapcekast
BoJKa ObITH MeHee d()(EKTHBHBIM OKMCIUTEIEM METAIJIOB, YeM a30THasi KUCIOTa
WJIM CMECh a30THOM KHUCIIOTHI ¢ KAKOW-HUOYIb APYTOH KUCIOTOH (HE CONSIHOM )?

5. Kaoicowtii uenogex 0ondicen 3uHamv UCMOPUIO CBOell CIMPAHbL, KAXCObILL
Xumux — ucmopuio xumuy... IlompoOyiiTe conocTaBUTh MEpenyTaHHbIe B TAOIHUIIE
MMEHa BETMKUX XUMHUKOB U KpaTKHe OMMUCAHM UX BKJIa/a B pa3BUTHE XUMHUH.

A.JL. JlaBya3se | Ilomyuusn Booopon, U3y4usl €ro ropeHue

I". KaBengum Otxpsin Cr, Zr, Ti, Ce

. Ipuctnu Jlokazai HeCOCTOATEIBHOCTh TEOPUU (IOTUCTOHA
K. B. Illeene Nzyuan Genszon.

K. JI. bepromne | 3ak0H MOCTOSTHHBIX OTHOIICHHMA

JI. H. Boxknen OTKpPBUT KHCITOPOTT

K. JL Tpycer ITomyunst rUNOXJIOPUTHI METAIIIOB

. HanbroH [lepBast TouHast TaOIUIIA AaTOMHBIX BECOB

3. MuTtuepaux AKTHBHO NPUMEHSI JOCTHKCHUS XUMUU B CEJIbCKOM X031~
CTBE.

W. 5. bepuenuyc | ABTop snerenaapHoro yueOHuka « TeopeTnueckass XUMusD)

JI. I'menun 3aKoH KpaTHBIX OTHOIIEHUH
10. JIn6ux Brec BecbMa BecOMBIi BKJIaJl B pa3BUTHE CTEPEOXUMUN
A. Kekyne [Momyuwmn mutrpobenzon. [lomomuuk antexapsi, B 32 roma —
wieH CTOKroiapbMcKoil akazgemMun HayK. OTKpbUT XJI0p
I1. Bampnen [Ipennoxun popmyny OeH301a
6. Brl 3HaeTe, 4TO MHOTHE 2JIEMEHTHI IEPUOAMYECKON TaOIMIIBI HA3BaHBI B

YCCTh 3HAMCHUTBIX YUCHBIX, MCCT, II€ ObLI 06Hapy>1<eH OJIEMCHT U JaK€ APCBHUX
6oros. UacTo Ha3BaHUE DIIEMEHTA OTpaxacT CBOIiCTBa COOTBETCTBYIOLICTO MPOCTO-
ro BemiecTBa. Huke B IMPOU3BOJIBHOM MOPAAKE NPHUBCACHBI XUMUYCCKUC 3JICMCHTLIL
1 HCKOTOPBIC KIIFOYCBBIC CJIOBA, CTABIIUC OCHOBOH MX Ha3BaHHUI. MbI npeajraracm
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Bawm coBepmuTh myTemecTBre M0 UCTOPUN OTKPBITUS 3JIEMEHTOB IS TOTO, YTOOBI
COIIOCTAaBUThH CUMBOJIBI M KITIOUEBBIE cI0BA. Pe3ynbrar npencTaBbTe B BUE TA0IH-
IIBL.

Onementsl: P, Kr, Br, Zn, Sc, Lu, W, Re, Pd, Os, Ga, Hf, Mn, Ni, Hg, Cu, Au, Ce.
KiroueBrle crioBa: MHAUKHCKOE OJI0BO, HECYIIU CBET (Tpey.), 3amax (rpeu.), [lapmxk
(;1at.), npsBONIbCKAs Meb (HeM.), Majas maHeta Lunepa, xxuakoe cepedpo (J1at.),
37MOBOHHBIN (Tped.), CkaHAMHABHSA, MarHUTHBIA KaMeHb, YTPEHHsS 3aps (puMm.),
TalHbIN (Tped.), TAXKEIbIH KaMeHb, acTepou/ [laac, ctapoe Ha3BaHUE O0JIACTH,
rne ceituac Haxoautces Opannus, Kunp, Konenraren, Peiin.

Cpenu nepeyncieHHBIX JIEMEHTOB €CTh CEMb METAJIOB JpeBHOCTH. Ha3oBute ux.

JAunamMuyeckue 3aaa4um.

1. CMech MPOCTHIX U HE OY4EHb TPEHUPOBOYHBIX YpaBHEHU. JlonuiimTe npa-
BYIO YacTh YpaBHEHHI peakiuil U paccTaBbTe Bce KOIDDHUIMCHTHI (AIEKTPOHHO-
MOHHBIM 0aJlaHCOM, €CJIM 3HAeTe, YTO ITO TAKOE):
1) Cu+HNO3 koHIl. —

2) Cu+HNO:s3 paz6. ——

3) Fe+HNO3 paz6. —»

4) Zn+HNOj3 o4.pa3d. ——

5) P+HNO;3 konir. (+H20?) ——

6) S+HNO3 kou1r. (+H20?) —=

7) P>S3+HNO3 ko, (+H20?) ——

8) P>S5+HNO3 xonir. (+H,0?) ——

9) FeS,+HNO3 ko, (+H20?) ——

10) HNO; £ o~

1) NH4NO; £ o (cnabblii HATPEB M CUIIBHBIH)
12) SO+HNO3 ——

13) H>S+HNO3 xoHn1t.,u30. ——=

14) NH4HS+HNO3 xoHiI.,u36. —

15) FeSO4+HNO3; ——

16) AgrS+HNO3 KoHIl. —=

17) NO+NO2+H0 ——

18) NO;+H,0 ——

19) NO+0; ——

20) NO+NO»+Na,CO3 (u36.) —=

21) No+07 ——

22) NH;3+0; (6e3 kaT.) —=

23) NH;3+0; (kaT.) —

24) NH3+NaOCl ——

25) NH3+HNO3 koHIl. ——=

200 NH(CI L,



27)  NH4NO; £ o

28) NH4Cl+NaOH ——

29)  HN; £ .

30) NH4N; 2 o

31) N2H4+NOy ——=

32) NoH4+HNO) ———

33) FeSO4+ KMnOy (6e3 n06aBieHus K-Thl WU IEN0YH) —s

B nmocnennem cinyuyae He 3a0bIBaliTe, YTO B pe3y/bTaTe pPeakIMK HUKOTJAA HE 00-
pasyercsi CMech KMCJIOTHI M IIENOYH, KUCIION CONM M ILEeNI0YH, OCHOBHOW COJH H
KHUCJIOTHI.

2. Kak, nmest B cBoeM pacropsKeHUH TOJIBKO Cepy, HUTpaT cepedpa U BOLY,
MOXHO IOJYYHUTh CEpHYIO KHcI0Ty? IIpuBennTe HeoOXOQUMMbIE YPaBHEHHS peaK-
LU U YKQXKHUTE YCIOBHS, B KOTOPBIX OHU IPOUCXOJISAT.

3. B pesynbrare B3aMMOAEHCTBUS BOAHBIX PACTBOPOB ABYX COJIEH, B COCTaB
KOTOPBIX BXOAMT OJMH U TOT e MeTaJlJI, BbInas ocagok. Kakue mapsl coneit Moriu
IpopearupoBarb?

4. Kakme BemecTBa MOXXHO TOJYYHTH, paciojiaras CyXHM HHUTPAaTOM Ha-
TpHsl, KOHIICHTPUPOBAHHOW CEPHOW KHCIOTOW M BOTHBIM PacTBOPOM aMMHaKa?
IIpuBenuTe ypaBHEHU XUMUUECKUX PEAKITUH.

5. Kakxue HOBBIE BellleCTBa MOJKHO MOJIYYUTh, UCTIONB3YsI XJI0D, CEpY, HUTpAT
cepedpa, BoIy U MPOAYKTHI UX npeBpaiueHuii? [IpuBeanTe ypaBHEHHS XUMUYECKHX
peaKuuii.

6. B 1Be nmpoOupKY MONOXKUIIH TT0 OJJMHAKOBOMY KYCOUKY ITHHKA, a 3aTeM MPH-
T HEKoTopoe KommdecTBO 30 %-Hoi a30THOM KHUCIOTHI M TAKOE KE KOJTUIECTBO
BOJBL. B mepByro nMpoOHMpKy cHavasia HaJlUIId BOAY, & 3aTeM MEUICHHO NMPUIINBAIN
KHCJIOTY, BO BTOPYIO — CHaJalla HaJHMJIM KHCJIOTY, a 3aTeM MEIUIEHHO MPWIINBAIN
Bony. Kakue Bemecta oOpazoBanvich? Kak 1oka3ars pa3iuaue coaepKUuMoro mpo-
OMPOK ITOCIIe OKOHYAHUS PEaKIIHii?

7. JIBe onnHakKoBbI€ IIACTUHKM MOABEPINIM XpoMupoBaHuto. [lepByro xpo-
MUPOBAJIH IEKTPOIUTHUECKH, UCIIOIb3Ys €€ B KaueCTBE KaTo/a MPH JIEKTPOIIN3e
pactBopa xsopuaa xpoma (I11). Bropyto anurensHo HarpeBaiu B mapax 3TOH CONU
[IPU Pa3peKeHNUHU. YCIOBUS XPOMHPOBAHHS BEIOPaId TAKUMH, YTOOBI Macca XpoMa
ocjie OKOHYaHHA Ipolecca Ha 00erX IUIAaCTHHKAX OblLIa OAMHAKOBOM.

Bompocsr:

a) KakoBa xumu4eckasi CTpyKTypa XpOMOBBIX ITOKPBITHI Ha IUIACTUHKAX B
oboux ciyyasx?
0) Kakue xumudeckne peakyy IpoTeKaoT IPH XPOMHPOBAHUH?
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B) BynyT nu oquHaKOBBIMU TBEPAOCTh U APYTHE MEXAHUUECKUE CBOMCTBA
macTuHokK? [lowemy?

r) C TNOBEpXHOCTH TUIACTHHOK IOJHOCTHIO conuM(OBaIy CIOH, comepKa-
Ui XpoM. Macca miaacTUHOK mociie NUiMGOBKY OKa3ajiach pasnuuHoi. Kakas u3
TUTACTUHOK MMEET MEHBIIYI0 MacCy U modeMy?

8. [Ipu octopoxkxHom BHecenuu 10 r crjaBa HaTpust CO CBUHLOM B 25 T
5%-HOro pacTBopa MEOHOTO KyNnopoca BbINAJ OKpAIICHHBIH 0CaloK, KOTOPBII
YaCTUYHO PAcTBOPUM B pa3z0aBiIeHHOHW coyisiHOW kucioTe. IIpu mociemyromem
JEHCTBUM KOHLIEHTPUPOBAHHOMN COJITHON KHCIIOTBI PACTBOPSIETCS €Il YacTh Ocal-
ka. Ocraromascs 4acTh 0CaJKa YaCTUYHO PacTBOpSETCS B pa30aBICHHON a30THON
KHCJIOTE ITPY KOMHATHOW TeMIIeparype, HO IIOJIHOCTBIO OCa/I0K PaCTBOPSIETCS TOMb-
KO NPH KUISIYEHUH C KOHIEHTPUPOBAHHOW a30THOM Kuciorod. Ha kaxaom sTame
00pabOTKH OKpacKa 0CaaKa U3MEHSAETCS.

Hamummre GpopmMynbl BO3MOXKHBIX KOMIIOHEHTOB BBIIIABILETO OCAIKA M YPaBHEHHUS
peaxnuii, MPUBOIAIINX K UX 00pa30BaHUIO H PACTBOPEHUIO.

9. O0paboTkoli kpacHOTO ruApokcoHuTpara 1epus(IV) KoHIl. a30THOW KHC-
JIOTOM M HUTPATOM aMMOHUS MONMy4aroT KENTHIN rekcanutparonepear(lV) ammo-
HUSI, UCIIONIB3YEMBII B OPraHNYeCKOM aHaJIN3€e KaK PeakTHB Ha CIIUPTOBYIO IPYIIITY.
B npucyTcTBHM MEpPBUYHBIX WM BTOPUYHBIX CIIUPTOB JKENTAasi OKpacka pacTBopa
MEPEXOIUT B KPAaCHYI0, a 3aTeM HcYe3aeT.

C yeM MOXeT OBITH CBS3aH TOT (DAaKT, YTO TPETHUYHBIE CIIUPTHI JAIOT C PEaKTHBOM
Heucyesamllee KpacHoe okpammBaHue? OObsSCHHUTE, TIOYEMY BOIHBIE PacTBOPHI
(dopMasblernaa u aneTanbIeruia TaKkKe JaI0T MOJOKHUTEIFHYIO0 PEAKIHUIO C 3TUM
PEaKTHBOM.

10. XWMHK, UCCIIETyS CBOMCTBA KapOOHWMIIA jkele3a A, TOIy4eHHOTO Harpe-
BaHHEM Xkene3a B atmochepe CO, 0OHapYyKWUIT, YTO HA CBETY W3 HETO BBIICIISIOTCS
XKeNThle KpucTauibl. [lpyn nelicTBUM Ha HEKOTOPOE KOTMYECTBO STHUX KPHCTAJUIOB
paszbaBieHHONW cepHO# KucioThl Beimesercs 0,123 i ra3a b, a u3 pacTBopa mpu
OCTOPOXXHOM BBITIAPUBAHUMU MOXKHO TONy4uuTh 0,278 T 3eJeHbIX KpUCTauIoB B.
O xakux BeIIeCTBax UAET pedb?

I1. W3zBecTHO, uTO 2-OpOMIMKIOTEKCAaHOH MOA JEHCTBHEM OCHOBaHWH, Ha-
npuMep, MeTuiara Harpus, o0pazyeT NpPOHM3BOAHBIC LUKIONECHTAaHKapOOHOBOH
KHCIOTHI (IeperpynnupoBka GaBopckoro).

a) I'me okaxercs M30TONHAs MeTKa NP meperpynnupoBke 2-!13C-OpoMuukiio-
rekcaHoHa? [Ipennoxxure MeXxaHu3M peaKIuu.

0) Kakue mponykTel oOpa3yloTcsi oI JeCTBHEM SIEKTPUYECKOrO TOKa Ha pac-
TBOp METHJIOEH3WIKETOHA B METaHOJIE B IPUCYTCTBUH KATAIMTUYECKUX KOJTMYECTB
Opomuna Hatpus? [Ipeanoxnure MexaHU3M PEaKLIUH.
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12. 0,271 r ramoreHua HEKOTOPOTO AIEMEHTA, JIETYIHE COSTUHEHHUS KOTOPOTO
OKpAIIINBAOT TIaMsI TOPEIIKHU B 3€JICHBIH I[BET, 00paboTar N30BITKOM BOJIBI, ITOJTY-
YEHHBIA KUCIBINA pacTBop orTuTpoBaiu 0,106 M pactBopom NaOH o unmukaropy
METHJIOBOMY OpaH)X€BOMY, NPHYEM 3aTpaueHo 28,3 MJI 3TOro pacTBopa (BblIeie-
HUS OCaJlka MpU TUTPOBAHUHM HE mpoucxomuiio). K oTTurpoBaHHOMY pacTBOPY
N00aBHIIM U30BITOK MIUIIEPHHA, ITOCIIE YETO PACTBOP CHOBA CTall KMCIIBIM, U Ha €T0
JOTUTPOBKY TI0 TOMY € WHAWKATOpy ObLIO 3aTpadcHo 9,44 Mi TOTo Ke pacTBopa
mesoun. Kakoe coequnenne oopadotanu Bogoi? OObsICHUTE pe3yabTaThl TUTPO-
BaHHUI. KaKoe COCIUHEHHE 00pasyercs MpH o0pabOTKe pacTBOpa IIUICPUHOM?
OTBeThI 000CHOBATD.

IMenoukn:
1. Ha ocHoBanny 3HaHU# 0 CBOMCTBaX OEH30JIa M €TO MPOU3BOAHBIX HAITUIIIN-

T€ YpaBHEHUS PEAKIIMHA, C TIOMOIIBIO KOTOPHIX MOXXHO HanboJIee KOPOTKAM ITyTeM
TIOJIYIHTh 3TUIIOCH30aT, a TAKXKE OPTO-, METa- U Mapa-aMUHOOECH30WHBIC KUCIIOTHL.

2. Kak ocyIiecTBUTh MpeBpalicHre MKIOTEKCAHOHA B IMKJIOMCHTAHOH U
obparHo?
3. IpeamoxnTe BEIIECTBA, XUMUIECKHE CBOMCTBA KOTOPHIX COOTBETCTBYIOT

MIPUBEJICHHOM cXeMe MpeBpalleHuit (py JeHCTBUH APYTHX BEUIECTB WIM H30MEPH-
3anuu). Uucao mpoMeKyTOUHBIX BEIIECTB B IIUKJIE HE OIPaHUYEHO.

A—> b

A\

\/

4. Bemiectso F 6b110 BIiepBbIC CHHTE3UPOBAHO 110 MPUBEICHHON HUXKE CXeMe
(BeIxXOI 50%):
-H,0 i
Arp m Buli  _  BrCHyyCl
TIr'®, -78°C 1:1
S ~_ S
: 2+
D BuLi E Hg P
Tr'o, -78°C CH;0H/H,0O

Camo ke BemecTBo F MokeT OBITB JIerko (B OHY CTa/IMIO0) MPEBPAILCHO B IIUKIIO-
OyTaH.
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Bompocsr:

a) Pacumdpyiite cxemy cuHTE3a.

0) [Ipennoxxkure Hawmydmuii coco0 mpeBpamieHust Bemiectsa F B
HUKI00yTaH.

B) Kak monyunTs MKJI00yTaH B OAHY cTaauio u3 E?
5. [IpeBpaTHTh aKPUIIOBYIO KUCIOTY, MedeHyto 3C 1o BTopoMy aromy yrie-

pona: CH,=C*H-COOH B MeueHyI0 10 TpeTheMy aToMy, IIOJTHOCTHIO COXPaHUB
METKY U HE pa30aBUB MPOLYKT HEMEUEHBIM COCAMHEHHEM. MOXKHO HCIONb30BaTh
nro0ble BEIIECTBa, He copepxkamme MeTky 13C.

6. [IpeBpaTuTh aKPUIOBYIO KHCIIOTY, MeueHyto 3C 1o TpeTbeMy aTomy yriie-
pona: C*H,=CH—-COOH B Me4eHyr0 M0 BTOPOMY aroMmy, IOJHOCTHIO COXPaHHB
METKY U HE pa30aBUB MPOLYKT HEMEUEHBIM COeANHEHHEM. MOXKHO HCIIONb30BaTh
JI00bIe BEIecTRa, He copepikaine MeTky 13C.

7. BemectBo I' MokeT OBITH MONy4YeHO W3 BemecTB A  J| HECKOTBKHMH
crocobamu COTIIacHO CIEAYIONIEH cxeme:
HOH HCN
[ <«——F -«— ]
1) KOH A
2) HCI
NH;
Cl
A ——2 o B HONO H+C N
1) NH; Y
2) HC1 HCl, H,O
B == K

B coequnenun A maccoBas nons yriiepoaa cocrasiset 48,60 %, Bogopoga— 8,10 %,
kucnopoaa — 43,30 %. [1pu B3aumozieicTBUN 3TOTO COENNHEHUS C TTOPLUE CBexXe-
MPUTOTOBJICHHOTO ruipokcua cepedpa (1) oOpasyercs HepacTBOpUMAs COJIb.

B coenunenuu /| maccoBas qoi1s yriepoaa cocrasisiet 54,54 %, Bonopoma— 9,09 %,
kucnopozaa — 36,37 %. Pearupyst ¢ NaHSOs3, J| oOpa3syer BeniecTBo, coaeprxaiiee
21,6 % cepsl.

. Onpezenute cTpyKTypHBIC (hopmyiibl BemecTB A—XK.

. [IpoBenute KnaccuUKaUio peaknnii, yKa3aHHBIX B CXeMe, M0 UX MeXa-
HU3MY.

. Kakwue Tuns! n3oMepun xapakTepHsl Juis BeniecTsa ['?

8. [IpocToe BemecTBO A CIY>KUT UCXOJHBIM BEIIECTBOM JUIsl CUHTE3a psiaa

coenuHeHni oT b no XK, mporekaromiero mo cxeme (yKa3aHbI TOIBKO MPOAYKTHL,
colleprKalllie CTPYKTYPHBIN 3JIEMEHT IpeBpanieHui A:
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B > B > I KOH H BHCKT[EOHI/ISE E

(V ¥,
A K—>H—>A+B+I[

H, r
wFOH 3 A 1 = A+ K+

H3BecTHO, YTO BEmIECTBO A TBEPIIOE U HE PAaCTBOPSIETCS B BOJE, BemecTBa b u
7K — rasb1, pacTBOpUMEIE B Bz, a BemiecTBa [, E, 3, I — TBepbie U pacTBOPUMBIE
B Bozie. B BomHbIX pactBopax BemiectBa b, XK, U, K, JI pearupytot ¢ E, naBas Bo
Bcex ciyvasix JJuI.
Bzaunmonetictue Bemects b, K, 3, U, K ¢ nogomM B BOTHOM pacTBOpe MPUBOAUT K
CJIEIYIOITUM TIPEBPAIICHUSIM:

b—T K— [ J— M

KX —A B— A n—A
CocTaBbTe ypaBHCHHS BCEX XUMUIECKUAX PEAKITHH, YKa3aHHBIX B CXEME.

9. Coenunenue A, umeroniee ooyt popmyiny CsHi203, sBisieTcst UCXOAHBIM
BEIICCTBOM B IICTIH TOCIICIOBATEIBHO MPOTEKAIOIINX PEaKIUi, MPUBOISIINX K 00-
pa3oBaHHIO MPOoayKToB b — 3:

O
e g2, g B2
e)s!
A _NaOH AN y3
HCl1

— J] ——> E—> XK

Oxucnenue Bemectsa b B B mpoxomut B aBe cranauu. [Ipu B3auMoseiicTBun Belie-
ctBa B ¢ 6pomom oOpasyercs npomykT 3amenieHus I,

BemecTro /| mpu B3auMOIeHCTBHIH CO CTEXUOMETPHUECKUM KOJIMYECTBOM COSTHON
KHCIIOTHI 1aeT coequHenue E, comepxaiee 40,0 % (macc.) C, 6,66 % H, ocranb-
Hoe — kuciopoy. BemectBo E — BaskHBINM IPOIYKT META00IM3Ma B OMOIOTHYECKUX
cucremax. [Ipu xpanenun coenaenue E mpeBpaiiaercs B HEyCTONUNBOE COCIMHE-
nue XK c BeiieneHueM Bojs! (1 Mok BojbI onrydaercst u3 2 Moib E).
Coenunenue E MoxeT OBITh TaKkke TOTYYCHO M3 a30TCOACPKAIIETO COSAUHEHUS 3
OJTHOCTAIUIHBIM CHHTE30M C UCIIOJIb30BaHUEM a30TUCTON KUCIOTHL. B mpemmoro-
JKCHHH, YTO PEAKIIHs MPOTEKaeT KOJUYECTBEHHO, 4,5 T coequnenus E oOpasyercs
u3 4,45 r BemecTna 3.

. YcTaHOBUTE XMMHUYECKYIO IPUPOAY U CTPYKTYpy BemecTB A, b, B, I, /I, E,
K, 3.
. Hanumure ypaBHEHUS BCEX XUMUUECKUX PEAKIIUM, YKA3aHHBIX B CXEME.
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10. Oprannueckoe coenvHeHHE A — HMCXOIHOE BELIECTBO IS TONyYEHUS
CJIIYIOIINX POTYKTOB:

H2C\_/CH2
Mg/Et,0 L. o PBr; NaCN
———» B ——>» C —>» D —>» E —>»
2. H,O
H
H,O/H,SO 2
20/H504 F SOCl, BHYTPHMOJCKYJIPHAT 1y
p-uus Gpunens-Kpadrca Kar.
H,SO, xonm.
— 1 >
tO

Nuanen

[Ipoananu3upoBaB 3Ty cXeMy NPEBPALICHUI, ONPEACITUTE XUMUUECKYO IPUPOIY U
CTPYKTYpY BCEX MPOAYKTOB peakuuid. Hanummre ypaBHeHUs peakuuii.

11. Jlana cxema mpeBpamieHuii BemecTB A u b — u3omepoB ¢ cymmapHO#
¢dopmynoit C7H7NO. U3BecTHO, 4TO OTHOCUTENbHAS MOJIEKYJISPHAs Macca OTHOTO
u3 oOpasyromuxcs BemecTB H paBha 93.

(6)
I [O]
A l
H>,O HNO;3 + H,SO
A—2>]1 S 2 E
HNO, [H]
[O]
H,O
o [H]B 2 r HNO; + H,SO4 K
H,O l
[H] B %H HNO, 3
\NaNOz
H
P;O> C ﬁ» K—> J

—CO,
A H,0

Omnpenenute GopMyIbl Bcex BemecTB oT A 10 C ¥ HaUIIUTE yPaBHCHUS PEaKITHA.

12. ALICTO(l)CHOH ABJIACTCA UCXOAHBIM BCIIICCTBOM A JJIs1 CHHTE3a (1)I/I3I/IOJ'IOFI/I—
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YeCKH aKTUBHOTO COeIUHEHHs [ 1o cxeMe:
0))

N
a b
@—COCH3 — OCOCH3 —
HO
b c d
— ... 7» COCH; —>

C¢Hs00C

d Bry
OCOCH3 CH,COOH 7

HBI‘/H20
—>

[CKCAMETUIICHTETPAMUH,, HCFITQanmaunﬂ

> C(CgHyNO,) 1M D (CgHNOy)

. Hammmmre crpykrypHbie ¢hopmynsl coennaenuii B, C u D.

. Kakue BemiectBa ObUTH HCIIONB30BaHbI HA CTAAMAX a, b, ¢, d?

. [IpuBenuTe GpopMynsl cOeTMHEHNH, KOTOPBIE 00pa 3yl0TCs Ipru 00padoTKe
BemmectBa C 10 %-ii consHol kucnotol, 6) 10 %-m pactBopom NaOH.

. O0603Ha4bTE 3BE3104KOH B OpMyse coeaArnHeHNHs D LIeHTp XUpanbHOCTU U

n3o0pasure (HopMyITy, OTpaKaroUIyl0 MPOCTPAHCTBEHHOE CTPOCHUE YHAHTHOMEPA
(R-thopMBI) 3TOTO COCTUHEHMS.

13. [Ipu obpabotke 1 mMonp 2-MeTun-1,4-1uxa0pOyTaHa BOIHBIM PacTBOPOM,
cozieprKalluM 2 MOJIb TUAPOKCHIA Kallusl, Tioirydaetcs BemectBo A. [1pu neiictBun
¢docdopHOii KHCIOTHI Ha BeImIECTBO A oOpasyercs JierkoieTydee BelecTBo b,
KOTOpoe He oOeciBedrBaeT OPOMHYIO BOIY U B OOBIYHBIX YCIOBHUSIX HE pearupyer
C HarpueM. B mpUCYTCTBHM OKCHIa alIOMHHUS MPU MOBBILIEHHON TeMIieparype
BEIIECTBO A TpeBpallaercs B BemecTBo B. JTo BemecTBo npucoenuusier 1 Mosb
Bogopoza. Ilpu aToM MokeT 0Opa30BaThbCsi HECKONBKO HM30MEPHBIX MPOLYKTOB,
Cpear KOTOpBIX IpeobnanaeT uzoMmep [, ABISAIOMMNCS TepMOANHAMHYECKH Ooiee
YCTOWYHMBBIM cpeu ocTanbHbIX. M3omep [ B pa3baBieHHOM BOIHOM pPacTBOpE
MepMaHranaTa Kajius npeBpaliaeTcs B coennHenue /I, obnamaromiee cienyomumMu
CBOWMCTBaMU:

* 1nopx aeiictBueM 30 %-Hoii cepHOM KUCIOTHI OHO ETHAPATUPYETCS U IIeperpyIl-

MUPOBBIBAETCS B coequHEHHE E.
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*  IpU OKUCICHUH TETpaareTaroM CBUHIIA coeAnHeHue J| pacuieruisieTcss Ha 1Ba
BemiecTBa K u 3, ABIAIOMUXCSA MPOAYKTAMH KPYIMTHOTOHHA)KHOTO OpraHude-
CKOTO CHHTE3a.

* BemecTBo XK JaeT peakimio cepeOpsIHOTO 3epKaa, a BEImeCTBO 3 — HET, HO 00a
pearupyiot ¢ coequHeHueM /| ¢ o6pazoBaHmeM UKINISCKUX MPOAYyKTOB U 1
K.

Harnumure ypaBHEHUs BCeX NPOTEKAIOIUX PEAKIIMM.

Pewenun cmamuueckux 3aoau.

1. O‘ICBI/IZ[HI:IG CITOCOOBI J0Ka3ar€JbCTBa COCTOAT B IOAMCHE B 14, HO HC XH-
MHYECKHUX CBOMCTB aTOMOB BOAOpPOAA, T.€. HIOAMCHBI OJHOI'O U3 HUX Ha ,Z[eflTeprI.
ITocne storo AOCTATOYHO ONPEACIUTb COCTAB MPOAYKTOB pCAaKUWU, HAIIpUMEDP,
HOHA THAPOKCOHUA (T.e. KI/ICJ'IOTBI) CO IICJIOYBIO:

H;0*+ OH-=2H,0

H,DO*+ OH-= H,0O + HDO
€CJIM BOJIBI BO BTopoM ciryuae Oyzer 2:1 ¢ HDO, To Bce CBsA3H B TUIPOKCOHMEBOM
HNOHC PAaBHOLICHHBI, €CJIM HCT — HCPABHOLICHHEI. AHaJIOFI/II{HO C aAMMOHHEM — IIOJ-
MCHUTH OAUH aTOM Ha ,I[eﬁTepHI?'I, 1 B IICJIOYb:

NH3;D*+ OH-= (NH2D, NH3) + (H20, HDO)
CCJIU MMPOAYKTHI MOJIYyHaTCs NPONMOPIUOHAIIBHO COCTABY UCXOAHBIX, T.C. 3: 1, TO BCEC
CBs3U XUMHUYCCKU PABHOLCHHBI.

2. Jnst onpenenieHus: SKBHBAJICHTHBIX aTOMOB BOJOPOJA MPOIIE BCETO pas-
pHCOBAaTh CUMMETPHIO MOJIEKYJI Ha Oymare: SKBUBAJIECHTHBIMH OYIyT BOAOPOIBI
B IOJHOCTHIO METHJIMPOBAHHBIX MPOW3BOIHBIX STHIICHA, alleTHUIIeHa W OCH30Ia
(TeTpaMeTHIATIIICH, TUMETHJIAIICTHIICH, TeKCAMETHIIOCH301), a TAK)Ke B TU-TPET-
Oytunaneruiene. CyliecTBOBaHHE YK30THKH THIIA TeKCa-TPET-0y THIIOEH30JI0B BO-
MEPBIX, COMHUTEIBHO U3-32 CTEPUIECKUX MPENSATCTBUH, BO-BTOPBIX, SKBUBAJICHT-
HOCTb BOJIOPOJIOB TAKUX COCJAWHEHHUH — MO/ BOIPOCOM, T.K. TPYIIIBI BHIBOISTCS U3
TUTOCKOCTH MOJIEKYJIbI i Pa3BOPAUNBAIOTCS OTHOCUTEIBHO JIPYT JIPYTa.

ATOMBI BOZIOpOJa SKBUBAJICHTHBI B JTUAIICTHIICHE, B JPYTHX MMOJUANIETHIICHAX, UX
METHJI- ¥ TPET-Oy THII-TIPOU3BOTHBIX:

R————(=),——=——R

a TaK)X€ B apOMaTUY€CKOM YTIIEBOAOPOAEC C CEMbIO KOHACHCUPOBAHHBIMU sAApaMU
1 B €I'0 IIOJHOCTBIO METUIIMPOBAHHOM IIPOMU3BOIHOM:
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Jnst mokas3arenbCTBa IKBHUBAJCHTHOCTH aTOMOB BOAOpPOAA HEOOXOOUMO CHHTE-
3UpOBATh BO3MOXHBIE MOHO3aMEILEHHBIE MPOM3BOIHBIE. Ecin BOIOpPOIB! IKBH-
BaJICHTHBI, B JIIOOOM cily4ae MOJIYYHTCS JIMIIb OJUH MOHO3aMELICHHBIH H30Mep.
Hns anugarnyeckux yrieBogOPOAOB HanOosee ynoOHOW peakuuei momydyeHus

MOHO3aMCHICHHBIX IMPOU3BOAHBIX SABJIACTCA (I)OTOXI/IMI/I'JGCKOC XJIOpUpOBaHUEC. B
ApOMAaTUYICCKOM PAAY BO3MOXHEBI U APYTUC PCAKIIU.

3. Ha Bcecoto3noil onuMnuaze, ¢ KOTOpOW B3siTa JaHHAasd 3ajada, Npes-
rmoJylarajioch mpoctoe pemenue — docdar u guruapodocdar Harpus. [lepswiid
TUAPOJIU3YETCS, TaBas MIEIIOYHON PacTBOp, BTOPOH — KUCHBIN (KCTaTH, modeMy?).
Ho ecTtb u npyrue BapuaHThI, TaKue, KaK alleTaT HATPHUS U alleTaT alfOMUHUSA U JIp.
COYETaHHs CIIETKa KUCIIasi — CJIeTKa MIeJIOYHas COJb, BEIb Pedb HJIET O JIAKMYCE C
ero mupokuM pH mepexona KpacHOTO I[BETa B CHHUIN Mexay S5 u 8.

4, CusibHBIE OKHUCIMTENbHBIE CBOMCTBA LAPCKOM BOAKH IO OTHOILIECHUIO
K TaKUM MeTaJljlaM, KakK 30JI0TO, IUIaTUHA W HEKOTOPBIM JIPYTHM, OOBSICHSIOTCS
TE€M, YTO PACTBOPEHHUE MPOUCXOAUT 3a CUET OJHOBPEMEHHOIO NEUCTBUS Cpaszy
IBYX (paKTOPOB: OKUCIUTEIBHOTO JIEHCTBHS a30THOW KHUCJIOTHI U TOCIEAYIOIIETO
00pa30BaHUsl KOMIUIEKCHBIX NOHOB U3 MOHOB METajia U XJopua-uona. [lostomy,
€CJIM pacTBOPSAEMBIN METaJI 00pa3yeT YCTOHYHBBIE KOMIUIEKCHBIE HOHBI C XJIOPHU/I-
WOHAMH, COJISTHAS KHCIIOTA YCHUIIMBAET JICWCTBUE a30THOW KUCIOTHI (OoJee HArIs/-
HBIM, XOTSI 1 HE COBCEM TOUHBIM, OOBSICHEHUEM CHIIBHBIX OKHCIUTEIBHBIX CBOWCTB
LIaPCKOM BOIKH SIBJISIETCS 00pa30BaHUE B HEM HEYCTOWYMBOTO HUTPO3HIXIIOPUA,
pacnanaronierocsi ¢ o0pa3oBaHHEM aToMapHOro xjopa). Ho, eciu meTamnn B ycio-
BHSIX PEAKIUU 00pa3yeT HepACTBOPUMBIN XJIOPH/I, HITH e XJIOPUIHBIE KOMILIEKCHI
JAHHOTO MeTajula SABISAIOTCS HEJOCTAaTOUYHO YCTOMUYMBBIMU IO CPABHEHHUIO C aK-
BaKOMIUIEKCAMHM, TO IIapCKasi BOJKA JEHCTByeT Ha METall HAMHOTO cialee, 4eM
a30THasl KUCJIOTA.

HarmsimaeiM mpumepoM siBiisieTcst cepedpo, JIETKO pacCTBOPHMOE B a30THON KHCIIO-
Te, HO cl1ab0 TOABEPIKEHHOE JEHCTBHIO CMECH a30THOW W COJISIHOM KHUCIIOT W3-3a
oOpa3oBaHus moxopactsopumoro xiopuaa AgClL

Juia psima MeTamioB KoMIuiekcooOpaszoBanre ¢ noHamu Cl- 3HAUMTENEHO MEHee
XapaKkTepHO, YeM C JIpyrumu annoHamu. Hanpumep, mmpronmii (IV) oGpasyer
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OYEHb YCTONYMBBIC KOMITJICKCHBIE HOHBI ¢ (PTOPUA-HOHAMH, COOTBETCTBYIOIIHE JKE
XJIOPUJIHBIE KOMIUIEKCHI HEYCTONYMBEI. FIMEHHO ITO3TOMY LIUPKOHUMN, Ha KOTOPBIH
[IPAaKTUYECKH HE JCUCTBYIOT a30THAsI KUCJIOTA U LIAPCKas BOJKA, OTHOCHTEIILHO
JIETKO pacTBOPSAETCS B CMECH a30THOM U IJIABUKOBOW KUCJIOT:

3Zr + 18HF + 4HNO3 = 3H>ZrFs+ 4NO + 8H>O.

5. C pemenueM 3ama4d 5—6 HIUEM TIOMOYb HE MOXKEM, UITUTE caMH. MoXkeM
orocnath k Oubnmorpadugeckoit peakoctu — kaure M. Jxya «VcTopust XuMum.
— M.: Mup, 1966, a Mo’keM U B TIONCK TI0 C€TH — Hampumep, http://ru.wikipedia.
org/wiki/Mcropusi_xumun. UnTaiite, HacnaxnaiTech — UCTOPHUI XUMUH CTOJb JKe
YBJIEKaTEeIbHA U BCET/IA TaK K€ TPEAB3SATO U3JI0KEHA, KaK M UCTOPHS 00IIecTRa.

6. CwM. 3amaay 5. [To XMMUH 21€MEHTOB CYLIECTBYET KAHOHUYECKUH CIIPaBOY-
nuk: Typosa H.f. «Heopraunyeckast xumus B Tabnunax», Beicmid xumuueckuit
komtemx PAH, — M., 1997. Ypesanuslii Bapuant u1s mkoasHUKOB: Typosa H.SL.
«TabnuipI-cxeMsbl 110 Heopranudeckor xumuny, MITHMO, — M., 2009.

Pemenust AMHAMHYECKHUX 3a71a4.

1. 1) Cu+4HNO3 xon1r. = Cu(NO3)2+2NO2+2H,0
2) 3Cu+8HNO3 pa36. = 3Cu(NO3)2+2NO+4H,0

3) Fe+4HNO3 paz6. = Fe(NO3)3+NO+2H,0

4) 4Zn+10HNO3 ou.paz0. = 4Zn(NO3)>+NH4NO3+3H,0
5) 3P+5HNOj3 kouir.+2H20 = 3H3PO4+5NO

6) S+2HNO3 koni.= H2SO4+2NO

7) 3P2S3+28HNO3 xon1.+4H20 = 6H3PO4+9H2SO4+28NO
8) 3P2S5+40HNO3 kon11.+4H,0 = 6H3PO4+15H2S04+40NO
9) FeS,+8HNO3 ko1, = Fe(NO3)3+5NO+2H2SO4+2H,0
10) 4HNO3 = 4NO,+0,+2H,0

11) NH4NO3 = N2O+2H,0+0;

12) SO2+2HNO3; = 2NO2+H2S04

13) 3H2S+8HNO3 kon1t. = 3H2SO04+8NO+4H,0

14) NH4HS+HNO3 xon1. = N>+HSO4+NO

15) FeSO4+4HNO3; = Fe(NO3)3+NO2+H2SO4+H0

16) 3AgxS+14HNO3 = 6AgNO3+8NO+4H,0+3H,S04
17) NO+NO2+H>0 = 2HNO; (p-p).

18) 3NO2+H,0 = 2HNO3+NO

19) 2NO+0; = 2NO;

20) NO+NO2+NaxCO3 = 2NaNO,+CO,

21) No+O2=2NO

22) 4NH3+30;, = 2N2+6H,0

23) 4NH3+50, = 4NO+6H,0
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24) 2NH3+NaOCl = N,H4+NaCl+H>O

25) SNH3+3HNO3 = 4N,+9H,0

26) NH4Cl = NH3+HCI

27) NH4NO; = N>+2H,0

28) NH4Cl+NaOH = NH3+NaCl+H>O

29) 3HN3; = 4N, + NH;3;

30) 3NH4N3 = 4N,+4NH3

31) 2N2H4+2NO;2 = 3N,+4H,0

32) NoH4+2HNO2 = 2NH>OH+2NO

33) Iloackaska B YCIIOBUU €CTh, CAMH JTyMaiTe.

2. Xopommii crocod BCIOMHUTH TEMY «IIPOM3BOACTBO CEPHOM KHUCIIOTBDY
n3 ydeOHHKa. IIOHATHO, YTO HYKHO MOJIyYUTh TUOKCHU CEPbl M OKUCIUTH €T0 10
Tpuokcuaa. Karanuzaropa mo ycioBUIO HET, 3HAYMT, BCTIOMUHAEM JIpyroi crnocod
— KHUTPO3HBIN»:

SO; + NO, = SO3 + NO

SO, mony4aeM U3 cepbl U KHCI0Po/Ia, 00pa30BaBIICTOCs MPH Pa3I0KEHUHA HUTPATa
cepebpa:

2AgNO3; =2Ag +2NOz + O2
S+0,=S0;

Hanbie — o y4eOHHUKY: TPUOKCHJI CEpBl BOBCE HE PACTBOPSIEM B BOJIE, a MOJTUBAEM
IOylieM W3 pa30aBIeHHON CepHOW KUCIIOTHI (HadalbHas MOPIHS — U3 MPSIMOTO
pactBoperns SOs3 B Bozie, HO € MOCIEAYIOIUMHI — TOJIBKO TakK), MOJIy4aeM OJeyM,
KOTOPBIN TPU HEOOXOIMMOCTH pa30aBIIICTCs BOAOHM IO CEPHOUM KHUCIOTHI HYKHOH
KOHLIEHTpaIlH.

3. Naz[Zn(OH)4] n ZnCly; Na3[Al(OH)s] u AICl3; FeCls u Ks[Fe(CN)sl;
MnSO4 1 KMnO4; Mg(HCO3), u MgCl.

4, ypaBHeHI/IH BO3MOXHBIX XUMHYCCKHUX pCaKHHﬁ:

2NaNOs3; = 2NaNO,+0g,
NH;3+H2SO4 = (NH4)2SO4,
H>SO4+NaNO3; = NaHSO4+HNO3,
4HNO3 2H;0+4NO> 103,
HNO3;+NH3 = NH4NOs.

5. 4AgNO3+2H,0 = 4Ag+0; +4HNO3,
2AgNO3 2Ag+2NO; +02, S+02 = S0,
2Ag+Clp, = 2AgCl, Cl+H20 = HCI+HCIO,
2S0,+0, = 2803, SO3+H>0 = HySOq4,
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2NO,+0,+2H>0 = 4HNO:;,
3NO>+H>0 = 2HNO3+NO u T.1.

6. B nepBoii npoOupke cHayana oopasyercs pa30aBieHHAs a30THAsI KUCIIOTA,
pearupyomias ¢ HUHKOM ¢ 00pa30BaHUEM HUTpaTa aMMOHUS:

47Zn + 10HNO3 = 4Zn(NO3)2 + NH4NO3 + 3H>0,

Y 10 Mepe JOOaBJICHUS] KUCIIOTHI €€ KOHIIGHTPAIUS PACTET, YTO MPUBOAUT K MPO-
TEKaHUIO JIPYTUX peakinuii 1 00pa30BaHUIO JIPYTHX MPOIYKTOB (HAIPUMED, a30Ta U
okcupa azora(ll)).

Bo BTopoit mpoOupke cHavasaa MpUCyTCTBYET JIOBOJIBHO KOHIICHTPUPOBAHHAS a30T-
Hasl KHCJIO0Ta, pearnpyloas ¢ MUHKOM C BbleneHueM okcuaa azora (11):

3Zn + 8HNO; = 3Zn(NO3),+2NO + 4H,0,

U 10 Mepe N00aBJIeHUs BOABI €€ KOHIICHTpAIl¥sl [aJaeT, HO He HACTOJbKO, YTOObI
1o oOpa3oBaHUE MOHOB aMMOHHUSI.

Takum 00pa3oM, MOHBI aMMOHWHSI MPUCYTCTBYIOT TOJBKO B MEPBOI MpOOMpPKE U
MOTYT OBbITH OOHAPY>KEHBI 110 BBIJICIICHHIO aMMHaKa TIPU JICHCTBUH [IEIOYH:

NH4NO3 + NaOH = NaNOs + H>O + NH3
Zn(NO3)2 + 2NaOH = Zn(OH), + NaNOs.

7. [Ipu xpomMupoBaHNY B 000UX CIy4asX MPOUCXOANUT PEAKIIHS
2CrCl13 =2Cr + 3Cl>,

OJTHaKO CTPYKTypa MOKPBITHA B 9TUX JIBYX CIIy4asX CYLECTBEHHO oTianuaeTcs. [lpu
3JIEKTPOJIM3E XPOM MOKPBIBAET JKEJI€30 MIOTHBIM TOHKUM OJHOPOIHBIM CIIOEM, a
MIpY TEPMOXPOMHUPOBAHUH aTOMBI XpOMa BHEIPSIIOTCS B CTPYKTYPY Kelle3a, IpruueM
oOpasyercst He MOKPHITHE U3 XPOMa Ha TIOBEPXHOCTH XKeJie3a, a «CIUIaBy jKeye3a ¢
XpOMOM (OT IMOYTH YHCTOTO XpOMa Ha ITOBEPXHOCTH KeJie3a 10 TIOUTH YHCTOTO XKe-
ne3a B 6onee nryOokux cinosix. CiaeoBaTenbHo (CM.pUCYHOK), CBOWCTBA TIOKPBITHI
OymyT pa3IMYHBIMH, YTO U CIEAYET OXKUIATh OT OKPBITHHA U3 pa3HbIX MaTepHaIOB
(HanmpuMep, MPOYHOCTH MOKPBITUS B HEPBOM citydae Oyaer Menbuie). O4eBHIHO,
YTO MpH UUIH(OBKE BTOPOU IIIACTHHKHA HEU30EKHO OyleT ynaieHa 4acTh jKenesa,

a) DIIEKTPO-, 0) TEPMOXPOMHUpPOBaHKE (CBETIbIC KPYXKKH — aTroMbl Fe, TeMHbIe —
atomsl Cr).
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8. B pactBOpe npeobnanaer Boga. Hatpwmii, BXOmsAuil B COCTaB CIIaBa, siB-
JIsieTCS CUIIbHENIITM BOCCTAHOBUTENEM U pearupyeT Kaxk ¢ BO)Z[OI71, TakK U CO BCEMHU
MOHAMH, UMEIOIIUMUCS B paCTBOPE:

Na + H>O = Nat + OH- + [H],
Cu?t+e — Cut,

Cu?t +2e — Cu,

Cu?t +Pb — Cu + Pb?+,

SO + 4H0 + 6e — S + 8OH-,
SO} + 4H>0 + 8¢ — S+ S8OH-.

MosBrnsiromuecst B pactBope nonsl OH-, S2-, Cu, Pb?" Oynyt pearupoBaTh, Bbi-
3b1Basi oOpazosanue ocaakoB Cu(OH),, CuO (3a cueT TemnoTs peakiuu HaTpus ¢
Bonoii), Cu(OH) u Cuy0O, CuS u PbS. (O6pazoannem Pb(OH), u PbSO4 moxHO
peHedpedb, T.K. PACTBOP 00Ja/aeT CHILHOIIEIOYHONW peakiueil u ampoTepHbIe
COEIUHEHHS CBUHIA MEPEHIYT B THIPOKCOKOMILIEKCHI).

Taxum 00pa3oM, B COCTaB BBIMAAAOIIEro ocaaka MoryT Bxogutb Cu, Pb, Cu(OH),,
CuO, CuOH, Cux0, S, CusS, PbS.

[Ipu neiicreun pazdasnennoit HCI u3 ocanka ynansares CuO u Cu(OH)o:

CuO + 2HCI = CuCl, + H,0,
Cu(OH), + 2HCI = CuCl, + 2H,0.

Coemunenus Cu (I) npu neiicrBuu pasdasnenHoit HCI npeBpatsitcst B HepacTBO-
pumebiit CuCl, koTopslit pacTBopHUTCs B KOHIIeHTpUupoBanHoi HCl:

CuOH + HCl = CuCl + H,0,
Cu,0 + 2HCI = 2CuCl + H,0,
CuCl + HCI = H[CuClL,].

Cu u Pb pactBopsrcs B pazdapnenHoit HNOs:

3Cu + 8HNO; = 3Cu(NOs), + 2NO + 4H,0,
3Pb + 8HNO; = 3Pb(NO3); + 2NO + 4H,0.

Cepa u cynbpuasl Meau U CBUHIIA pacTBOpsITCs NpH kumstaeHnd ¢ HNO3:

S + 6HNO;3 = H2S04 + 6NO, + 2H,0,
CuS + 8HNO;3 = CuSO4 + 8NO; + 4H,0,
2PbS + 18HNO;3 = Pb(HSO4), + Pb(NO3), + 16NO; + 8H:0.

9. KommekcHoe coennHenue, noiaydaemMoe U3 rugpokconurpara nepusa(IV)
— (NH4)2Ce(NO3)s. OueBumHO, NMpH peakldd CO CIUPTaMU HIAET 3aMelleHHe
HUTpaT-MOHA Ha aJIKOKCU-TPYIIY, ¥ MOSBJICHUE OKPACKH CBSI3aHO C 00pa3oBaHHEM
KOMILIEKCHOTO aHUOHA: Ce(OR)x(N03)63; (ananorus ¢ CeOH(NO3)3).

OTnnune TPETUYHBLIX CIIMPTOB OT ICPBUYHBIX W BTOPHUYHBIX CBA3aHO C IIO-
BBIIIEHHOW CTOMKOCTBIO MEPBBIX K OKUCIECHHIO. 3HAYHT, NCUE3HOBEHHE KpacHOU
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OKpAaCKH CBSI3aHO C OKHUCIIUTEIbHO-BOCCTAHOBUTEIBLHON PEAKIIUEN:
Cett + e =Ce3*
B BOIHBIX pacTBOpax anbJerHI0B IPUCYTCTBYET TuAparHas Gopma:

H

H._ _OH
>=0 + mo = >
H

H OH

B BOJHOM pPACTBOpEC alleTaJIbJACruaa, KpoMme Toro, UMECT MECTO pCaKIrA aJIbA0JIb-
HOM KOHACHCAallMH:

CH3;—-CHO + CH3—CHO = CH3—-CH(OH)-CH,—CHO

OO6pazyromuecs CIIMPTHI MOTYT AaBaTh OKPACKy ¢ TEKCAHUTPOIIEPEaTOM aMMOHUS.

10.  Fe+5CO = Fe(CO)s,
2Fe(CO)s = Fex(CO)o + CO 1,
Fez(CO)o + 2H2804 = 2FeSO4+ 2Ha | +9CO 1.

[Ipu pasnoxennu Fea(CO)9 ceproit kucnoroir Ha kaxasie 0,278 T FeSO4-7H20
Beigensiercs 0,123 a1 Hy u CO.

11. a) MexaHu3M neperpynnupoBkyd DaBopcKoro Juisi ME4EHOIo COETUHEHNS:

COOH
Br
MeO
é/ —MeOH ‘/ _B,—@

O

S
REM

OueBuIHO, METKA PACHpPEACISIETCS IIOPOBHY MEX/TY MOJI0KECHUSI-MU 1 u 2 B MoJIe-
KyJIe IPOYKTA.

0) [Ipoucxoaut aHajoOrMyYHas PEAKIMs: Ha aHOJE OKHCISETCS OPOMUJI-HOH,
oOpasyromuiics aroMm O6poma cnocoben ranoreHupoBars o-CHa-rpynmy ketona,
narnee MpOMCXOIUT NeperpynnupoBka daBopckoro.

Br+ MeOH ——% MeO-+ Br* .

Hj CH; cCH;0-
—> Ph | —
(0]
Ph 0
. ~ / CH:OH /\)j\
Ph OCHj,4
O
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12. Pemute 3Ty 3a/1a4y MOXKET TOJIBKO TUT'aHT MBICIIH, KOTOPBIA TOYHO 3HAET,

YTO 3eJIEHOE OKpallMBaHHE TUNIAMEHN — CBOHCTBO HE TOJBKO HOHOB HATPUSI.

On mpouuTall B yIICGHI/IKe 110 KAY€CTBCHHOMY aHaJIn3y, 4TO B 3eJICHBIN OBET IJIaMA

TOpENKH OKPAIIUBAIOT TaK)Ke COeAMHEHHs Oopa, menu, 6apus U Tawms. Janbire

CIIE/IYIOT paccykaeHus Ha 0a3e MIKOJIBHOM MPOrpaMMBI, IIPUIIPABICHHON TaOaHIeH

pacTBOPUMOCTH:

*  rayoreHu bl Oapus BOIOH HE THIPOIU3YIOTCS;

*  npu B3aumonercTeuu conert Meau(Il) u tammusa(Ill) co menoupro 00pazyroTcs
0CaJIKH;

» ranorenuas! Meau(l) u rammms(l) HepacTBOpUMEI B BOJE.

CrnenoBarenbHO, HEH3BECTHOE BEIIECTBO — rajoreHus] 0opa.

BX3 + 3H,O = H3BO3 + 3HX

Bophnas kucnora, kak o4eHb ciabas, IIEJIOYbI0 MO0 METWIOPAHXKY HE THTPYeTCs
(Hago 3HAaTH elle U MHTePBaJ TUTPOBAHUS JAHHOTO MHIUKATOPA).
Omnpenennm, Kakoe KOJIMYECTBO IIEI0YH 3aTPaueHo Ha IEPBOE TUTPOBAHKE THUAPO-
au3ara:

0,0283 1+ 0,106 M/n = 0,003 M enkoro Harpa.
CrnenoBarenbHO, B IpoayKTax ruapoinsa cogepxurcs 0,001 M GopHO# KHCIOTHI,
0,003 M ranoreHoBoJOPOIHOM KUCIOTHL, U M0 YPABHEHUIO PEAKIIMU TUAPOIH30Ba-
nock 0, 001 M ramorenuna 6opa, oTcrona:

0,271 T ramoreHnIa — 0,001 M
X T TaJIoreHu1a — 1M
x=271r

MorexynsipHble MacChl TalOTeHNI0B Oopa paBHEI 67,8; 117; 251 u 392 cootBet-
CTBEHHO, CJIeI0BAaTEIbHO, HAICHHOE 3HAUYCHHE MOJIEKYISIPHON MacChl HEBEPHO.
OnHako, OHO B TOYHOCTH PaBHO YYETBEPEHHOI MOJEKyJIspHOW Macce ¢ropuza
oopa.

Hanbiue cHOBa TpeOyIOTCs 3HaHUS U3 cepur «PeMu Hau3ycTh»: 3Hast, 9YT0 GTOpPUI
Oopa obnagaer crmocoOHOCTRIO 00Pa30BEIBATh BEChMa YCTOWYMBBIE TETPaPTOpOO-
paTHbIE KOMIUIEKCHI, KOTOPBIE HE PaspylIaroTCs MIEeI0UYbI0, IEPENHUIIEM YpaBHEHHE
peaxuuu:

4BF; + 3H,0 = H3BO3 + 3HBF4

Takum 00pa3om, Hem3BecTHOE BemecTBO — (ropu 6opa. Ha BTopoe TuTpoBanue
3arpadeHo B 28,3 mu / 9,44 mu = B 3 paza meHbuie mienouu. Clie0oBaTenbHoO,
cnabass OopHas KHMCJIOTa MOABEPIIach U3MEHEHHIO, NPEBPAaTHBIINCH B CHJIBHYIO
OZJHOOCHOBHYIO KHCJIOTY. DTO — Pe3yJbTaT KOMILIEKCOOOpa30BaHUs C IIIHLIEPUHOM.
YCTONYMBEIN KOMIUIEKC.IOJKEH UMETh CBsi3b B—O, u Torma, 4yToObl MOJydYuiach
OZJHOOCHOBHASI KHCJIOTa, 0Op JOKEH KOOPAMHUPOBATHCS C YETHIPHMSI aTOMaMHU
KHCJIOpOJa MOJIEKYJ IIIMIEPHHA!
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(H.0H H2C \e/ cI:H2

H3BOz+2$H0H - HOHZCHC / \ _CHCH,0H
CH,OH

®
H +3H,0

Pacuugpposxu yenouex:
1. a) CunTes sTHnbeH30aTa:
KMHO4 C2H5OH
Ph—CH; ———— > Ph—COOH — > Ph—COOC,Hj

0) CunTe3 0- U M-aMUHOOEH30HHBIX KHCIIOT:

HNO; KMnOy,
CH 3 —_— 4 —_— + —
H,S0,

COOH

OCOOH
B)

CHHTE3 M-aMUHOOEH30MHOI KHCIIOTHI:

CH; COOH COOH COOH

_KMnO, HNO; Fe |
st 04 HZSO4
NO, NH,

st04
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2. [{uxorekcaHOH MpPU OKHUCISHWU a30THOM KHUCIOTOH 0o0pasyeT aJauIuHO-
Byto kuciory HOOC(CH;)4sCOOH; muponu3 KajabIIMEBOH CONM 3TON KUCIOTHI
MPUBOJUT K IIUKIIOTICHTAHOHY.

st 00paTHOTO TpeBpaIieHus HAJI0 OKUCIUTD [IUKJIOTIEHTAHOH a30THOW KHUCIIOTON
1o tnytaposoi kuciaotel HOOC(CHz);COOH; BOCCTaHOBHUTH AMATHIIOBBINA 3PUP
HaTpueMm U ciupTtoM (Metox byBo—bnana) ¢ oOpa3oBaHneM MEHTaMETHICHTIINKOIS
HO(CH»)sOH; 3ameHnTh 00€ THAPOKCHIIBHBIE TPYIIIEI HA OPOM; 3aMEHUTH aTOMBI
Opoma HUTPUIILHBIME TpyTiamMu (BogHO-criupToBbiid KCN); ruaponn3oBars JUHU-
tpun 1o HOOC(CH2)sCOOH u nuponn3oBaTh KaldbIIUEBYIO COJIb dTOU AUKapOo-
HOBOM KHUCJIOTHI.

3. [Ipumepst pacndpoOBKH CXEMBI:
0 O
% 4
RC \ o RC
PCly \ / 101 H
/ o & RC_ ‘/[H] ~
RCOOH < (e} RCH)OH «+— RC\

/
H,0 (H") [H] OH
0 K 2 RC\\ \ //O ‘A{on
0 RC

RC= N<— RC N
CHy
A,
[[/V \ IIpouecc nonumepusauuu U NOJU-KOHACHCALUHA UCXO-
/ JIHOTO BelecTBa [l, a Takxke nenoauMepusanus U T'i-

ZT[ = A3 aponus npomyKTOB peakiuu
3 1 /

4

4.
m BuLi
m + CH0 —75 THE, 78°C
SH SH 2 S-S -
m Br(CH,);Cl m BuLi
— > >
S Y S 1:1 S s  THF,-78C
Li Cl
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m Hg2+
S S CH;0H/H,0

0) Jlyumii BapMBHT BOCCTaHOBJICHHUS LIMKJIOTEKCAaHOHA B IMKJIOTEKCaH — BOCCTa-
HoBneHue 1o Kkaepy—Bombdy:

< > o N,H,, NaOH, t° <>

HOCH,CH,OH
]_[I/IKJ'IO6yTaH MOXHO IMOJIYYUTh B OAHY CTAAWUIO U3 E OCTOPOXXHBIM THAPUPOBAHUCM
Ha HUKECJIC:

(V= o),

S S

5. [mobanpHO cTOWT 3a/maua W3MEHUTH MOJOKEHHE 3aMECTUTEIs, He MEHSS
KOJIMYECTBO aTOMOB YTIIEpPOa.

Jlns pemenus 3To 3a1a9u HEOOXOAMMO BCIIOMHHUTE, UTO TIPaBIIIO0 MapKOBHUKOBA
— He J0rMa, M B MPHUCYTCTBHU DJIEKTPOHOAKICIUIOTHBIX 3aMECTUTENEH PSIoM C
IBOIHOM cBs3bI0 pucoennaenre HHal maet coBeprmenHo Hao00poT — k HanbosIee
THIPOTEHU3UPOBAHHOMY aTOMY MPHCOEAMHSAETCS KaK pa3 rajoreH:

CH,=C*H-COOH + HBr — BrCH,—C*H,—COOH

st wero BBenu Opom? CranaaptHbiii MeTon iepeHoca COOH-rpymiisl cOCTOUT BO
BBeeHUr CN-rpynisl B Hy>KHOE MECTO, 3aTeM JCKapOOKCHIIMPOBAHUH «CTaAPOi»
COOH, 3arem B ruaponuse Hutpuiaa. Hy, a HUTpuipHas rpymnna Jerko BBOIUTCS
3aMeleHreM opoma:

BrCH,—C*H>—COOH + CN- — N=C-CH>—C*H,—COOH + Br-

NaOH

N=C-CH,—C*H,—~COOH m’

N=C-CH>—C*Hj3

Janeie ranorenupyeM B anb(a-monoxenue, otmerisiem HHal u ruaponnzyem
HUTPUIL:

N=C-CH,—C*H; —2PCB _ N=C_CHCI-C*H;
N=C-CHCI-C*H; —NaOH _\=(C_CH=C*H,
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H+

N=C-CH=C*H; HOOC-CH=C*H,

MOXHO | MPOIIe — Ha CTaJINU ACKapOOKCUIIMPOBAHUS CPa3y MOJCTABUTh TaJIOTICH:
N=C-CH,—C*H,—COOAg + Br, = N=C-CH>—C*H;,Br + AgBr
nociie yero otumenuts HBr u ruipoin3oM nmoayduTh UCKOMBIA MPOIYKT.

6. Bce To xe caMoe, ToJIbKO METKa Ha IPYTOM aToOMe YITIepoja.

7. Ha ocHOBaHWU 3JIEMEHTHOTO COCTaBa COSIUHEHHS A M €r0 CIIOCOOHOCTH
J1aBaTh COJIb C TUAPOKCHUIOM METaslia, MOYKHO 3aKJIFOUYHUTh, YTO BEIIECTBO A — Op-
raHu4yeckas Kuciora. BzaumoneicTBre ee ¢ rHIPOKCHIOM cepedpa MpoTeKaeT mo
ypaBHEHHIO:

RCOOH + AgOH = RCOOAg + H>O

O0603HauuM cymmapHyo Gpopmyiy coenunerus A kak (CxHyO,)m 1 1o u3BecTHBIM
MAacCOBBIM JIOJISIM YIVIEPOa, BOAOPOa H KHCIOPOIa BEIYHCIHM MOJIBHOE COOTHO-
menre C, H u O B Monekyse 3Toi KHCIOTHI:

n(C):n(Hy:n(0) = 29, 00D, 0©)
M(C) MH) M(O)
48,60 8,10 43,30 _ o 1.

=12 "1 16 =4,05:8,1:2,71

HpI/IBO)Z[I/IM MOJIYy4YE€NHNOC€ OTHOIICHHUE K ICJIOYUCICHHBIM 3HAQUCHHUAM, 4 UMCHHO!:

3:6:2. TakoMy OTHOILIEHHIO COOTBETCTBYET MpOMaHoBas (IIPOMMOHOBAsT) KUCIIOTA
C3HgO2, uimun CH3CH2COOH (M = 74 r/moib)

[To anemenTHOMY cocTaBy BemiecTBa /| 1 ero cnocoOHOCTH MPUCOETUHSTH THAPO-

cynbdur Harpuss NaHSO3 MOXKHO 3aKJIFOUUTh, YTO BElIeCTBO [l — KapOOHUIBHOE

coequHeHue (anbAeTua UIH KETOH).

HaxonuMm MonbHOE COOTHOIIEHHE YIIIEpOia, BOIOPOAa H KHCIOPOIa B MOJIEKYIE

BemecTra /1 (pacuer aHAIOTHYCH MIPUBEACHHOMY BBIIIE):

e - S -

54,54 9,09 36,37
= il St e =4,54: 12,28 = 2:4:1
12 1 16 »54:9,09:2,28

OTUM JaHHBIM YIOBIETBOpsET dTaHaib (aneranpaerun) CoH4O, wm CH3—CHO
(M = 44 r/moib). JIs1 3TOTO albACTUAa PEakiys ¢ THAPOCYIbPUTOM HATPHS MPO-
TEKAET CONIACHO YPABHEHUIO:

CH3CHO + NaHSO3; = CH3CH(SO3Na)OH.
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MaccoBas a0Jis cepbl B 1 MoOJIb IpoAyKTa 3T0# peakiuu (M = 148 r/MoIb) pBBHA:
o (S)=32/148=0,216 unu 21,6 %

[TonyueHHoOe 3HaUEHUE XOPOILIO COMAcyeTcsl C MaCCOBOM J0JIEH Cepbl B 3TOM IPO-
IIyKTE, YKa3aHHOW B YCIOBUH 3aJ7]a4H, YTO TOATBEPKIACT MPABIILHOCT BEIBOJIA O
XUMUYECKOU Tpupoae coennHenus /.

B cooTBeTcTBUM C NPUBENEHHON B YCIOBUH 3aJ]aud CXEMOW MpEBpaIlEHU Bellie-
ctBO I MOYKHO TONYYHUTh YeThIpbMs criocobamu (I—IV) B pe3ynbTare ciieayronmx
peaKIuii, MPOTEKAIOIIHNX 0 CXeMaM:

L CH3CH,~COOH + Cl, — CH3CHCI-COOH + HC1 1)
A B
CH3CHCI-COOH + KOH — CH3CH(OH)-COOH + KC1 )
B r
COOH
. CH;CHCI-COOH+NH; —  pH,C { (3)
NH;*CI
B B
COOH
H;C +HONO — CH3CH(OH)-COOH + N, + HC1+ H,0  (4)
NH;*CI
.  CHs;CHO + HCN — CH3CH(OH)—CN (5)
1 E
CH3CH(OH)-CN + 2H,0 — CH3CH(OH)-COOH + NH; (6)
IV.  CH;CHO + HCN + NH; — CH3CH(NH,)-CN + H,0 (7)
1 K
COOH
CH3CH(NH2)-CN + 2H,0 + 2HCl — H,C { +NH(Cl (8)
X NH;*CI

[Tocnennsst cranus criocoba IV — peakuus (4).
OTH peaklyu 1o XapaKTepy U MEXaHU3MY IPOTEKAHUSI MOKHO KITaCCH(QHIIUPOBATH
TaK:

peakuus (I) — pagukanbHOE 3amenieHue (0e3 Karaau3aropa),

peakius (2) u (3) —~HyKJICOpHIbHOE 3aMEeIICHHE,

peaktus (4) — OKUCIUTEILHOE PACIIEIICHHE,

peakius (5) — HykIeoQUIbHOE PUCOCTUHCHHE,

peakuuu (6) u (8) — KUCIOTHBIN THAPOIH3,

peakuus (7) — HykiIeoQUIbHOE IPUCOCTUHEHHE.
CuHTe3upyemoe opranuveckoe coeinHenre I nmeer 1Be GyHKIIMOHATBHBIE TPYII-
el (OH u COOH), n acuMMeTpruecKuid aToM yriieposa, U3 Yero CiaeayeT, YTo s
I" BO3MOXKHA N30MEpHA IBYX THUIIOB:
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a) U30MEpHS TTOJIOKEHUS:

COOH COOH
\r 0 O/\/

OH
0) cTepeonzomMepus:
H
H3C+COOH
OH D (+), L (-) — u30oMepsI U paremar.
8. AHanu3 cxeMbl XMMHYECKHX TpeBpalleHUH BellecTBa A IOKa3bIBAET,

YTO 3TO BEIIECTBO CIIOCOOHO OKUCIISATHCS, MPHYEM BO3MOXKHO CTYIEHYATOE OKHC-
nenne (A + O — b, b + O, — B), u BoccranaBnuBareca (A + Hy — X).
Takue OKHCIUTENHFHO-BOCCTAHOBUTEIBUbBIC CBOWCTBA XapaKTEPHBI ISl TPOCTHIX
BEIIECTB, 00pa3yeMbIX 3JIeMEHTAMH, PACIOIOKEHHBIMH B TJIABHBIX MOATPYIIAX
IV—VI rpynn Ilepuoauueckoit cucremsl anemenToB 1. . Menneneesa. Mcxond
M3 TOTO, YTO BEHIECTBO A — TBepzoe, a obpazyeMble UM MPOAYKTHl OKHCICHHUS U
BoccraHoBieHUs: b n XK — razoo0Opasnble, MPUXOJUM K BBIBOJY, YTO BEIIECTBOM
A MoxeT ObITh yIiiepos win cepa (ocTanbHbIe 31eMeHTs [V-VI rpynm ve ymao-
BJICTBOPSIIOT TPEOOBAHHMIO TIO arperaTHOMY COCTOSTHHIO BEIIIECTB).
Toraa BemectBo [” — yrompHast mnb0 cepHas KucioTa. Kakas U3 3THX KHCIOT CO-
OTBETCTBYET BEIECTBY A, MOXXHO YCTaHOBHTh, aHAJIU3UPYs npespaiieHus b — I’
107l IEWCTBUEM HO/Ia B BOZHOM PacTBOpeE.
N3BecTHO, 9TO MO B BOXHOM pacTBope okuciseT SO2 (BO3MOXKHEIN okcun b) mo
cepHoit kucioThl, a CO (Takyke BOBMOXKHBIN OKCHI b) TIpH 3THX YCIIOBHSX YTONb-
HYIO KHCIIOTY HE 00pa3yer.
Takum 06pa3om, IPUXOAUM K BBIBOAY, YTO HCXOIHOE IIPOCTOE BEIIECTBO A — cepa.
C ee y4yacTHeM B KaueCTBE MCXOIHOIO BEIIECTBA IPOTEKAIOT CIEAYIOLINE IIpoLec-
CBI:
a) 1o cXeMe TIpeBpaIleHN BemecTBa A (Cephl)

S + 02 = SO; (nponyxkt B)

2503 + Oz = 2803 (mpomykT B)

SO, + H20 = HySO4 (ipomykr )

H>SO4 + 2KOH = K2SO4 (mpomykr J) +2H20

H-O, snexrponus

2K>S0Oq4

K2S,03 (mpoayxkt E) + Hy + 2KOH
(amom: 2807 —2e = $,08)

SO, + 2KOH = K,SOs3 (mpoaykr K) + H,O

K>SO3 + S = K»S,03 (mpomyxr JI)

K2S203 + H2SO4 = K3S04 + S + SOz + H,0
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S + Ho = H»S (mpoayxr XK)
H,S + 2KOH = K>S (mpoayxr 3) + H,O
K5S + (x-1)S = KoSx (mpoxyxr W)
KoSx + HaSO4 = KoSO4 + (x-1)S + HaS
0) npu B3aumoeiicTBum ¢ ipoaykroM E (mepokcomucynbharom kamus K2S>0g)
SO, + K2S,08 + 2H>0 = K3SO4 + 2H2SO4
H>S + 4K;5S,05 + 4H,0 = SH2SO4 + 4K2S0O4
KoSx + (3x+1)K2S,05 + 4xHo0 = (3x+2)K2S04 + 4xH2SO4
K>SO3 + K2S,03 + H,O = 2K3S04 + H2SO4
K>S>03 + 4K5S,08 + SH>0 = 5K3S04 + SH2SO4
B) IIpY B3aUMOJIEHCTBHUH C HOAOM
SO, + I + 2H,0 = HaSO4 + 2HI
K>SO3 + I + HyO = K2SO4 + 2HI
2K2S,03 + I, = K2S406 (mpoayxt M) + 2K1
HoS+ 1, =2HI+ S
KoS+1,=2KI+ S
KoSx+ 1 =2KI + xS

9. Lens mocnemoBareabHO MPOTEKAOIINX PEAKIIHA C HCXOTHBIM BEIIECTBOM
A W CcHHTE3WpyeMble MPOMYKTHl MOXHO pacHIu(poBaTh, YCTAHOBHUB IMPHPOIY U
cTpykTypy Bemiecta E. Micxonst 13 31eMeHTHOTO cOCTaBa 3TOTO COSAUHEHUS U U3
croco0a ero MoTy4YeHus ImyTeM oAKucieHus Bemiectsa | (T. e. [l — conp BemecTBa
E), MOXHO TIpeAnoNoKuTh, 9To E IBIsSETCS OpraHNdecKoi KHCIOTOM.

[To maccoBoii mone yriiepoaa, BOIOpoa U KHCIOPOAa BEIYUCIISIEM MOIBHOE COOT-
HOIIIEHHE aTOMOB, BXOJSIINX B MOJEKYITy KHUCIOTHI E:

n(C):n(H):n(0) = ;0/[((%)) : 1(31((?) ; 1‘\”4((%)) _

_ 40.0.6.66.53,34 _ 3 33,3 66:3.33 = 1:2:1

121 ° 16
Ortcroma cienyer npocreiimas ¢opmyna CH>O; nctunnas gopmyna Bemectsa E
oynet (CH20),.

[lanee MOXXKHO HPEAINONIOKUTH, YTO MCXOOHOE BELIECTBO A, MOABEpraeMoe Iie-
JIOYHOMY OMBUICHHIO, TIPEACTABISET COOON CIIOXKHBIM 3(HP, MOCKOIBKY PEaKUus
OMBUICHHUS XapaKTepHa Ul 3TOr0 Kjacca OPraHWYeCKUX coequHeHnd. OauH u3
MPOAYKTOB OMBIJICHUS! — BelecTBO b B pe3ynpTrare Lenu nociaeqoBaTelbHbIX IIpe-
BpalleHui (OKUCIeHne, OpOMUPOBAHUE, THAPOIN3) IEPEXOANUT B IPYrod MPOLYKT
OMBIJICHHS — BemecTBo /.

CrenoBarenbHO, peakUy NpH HadaJbHOM ydyacTuH BemecTBa b uayt Ge3 cokpa-
LIEHUS HIM HapallWBaHMsS YIIEPOAHON LIeTIH.

C npyroii CTOpPOHBI, TUIIMYHAS peaklus BEIlecTBa 3 ¢ a30TUCTON KHCIOTOM yKa-
3pipacT Ha TO, YTO aMHHOTPYTINa B 3 moaBepraeTcs OKHCIUTEIBHOMY THIAPOIU3Y



mo cxeme RNH, — ROH. CormacHo ycimoBHIO 3amaqd, MPH KOJUICCTBEHHOM
MIPOTEKaHUH 3TOW PEaKIUH COOTHOIIEHHE MacC aMHUHOIIPOM3BOIHOTO (BEIIECTBO
3) ¥ THAPOKCUIIPOU3BOAMOTO (BemecTBO E) cocTamsier:

m(3) : m(E) =4,45:4,5=89 : 90
Kakx ycranoemeHno Beime, coctaB BemectBa E otBedaer dopmyme (CH>O)n.
ITonydyeHHOMY COOTHOILIEHHIO Macc YIOBIETBOPsieT Tojbko n = 3. Torna

M (3) : M (E) = M (C3H7NO») : M(C3HeO3) =89 : 90
CocraBy C3HgO3 MOXET COOTBETCTBOBATH OMHOOCHOBHAS KUCJIOTA (HACHITIICHHA),
nMeroIas Kpome KapOOKCHIFHOW TPYMITHI elle ofHy (YHKIMOHAIBHYIO TPYIILY,
ColepIKaITyio Kuciopona. B cxeme peaknun o0pa3oBaHUs BEMIECTBA 3 BBIMIE OBIIO
MTOKa3aHO, YTO 3TO THAPOKCHIIbHAS TPYIIIA.
Orcrofa ciemyer, 9To BemecTBO 3 HOKHO nMeTh cTpykTypy CaoHa(NH2)COOH
(cymmapnas dopmyna Cz3H7NO3), a, cinemoBarensHO, BemecTBo E — 3To THapokcH-
kuciora C;H4(OH)COOH.
[Tonoxxenne rpynmsl OH B kucinore E ompexnensercs mo peaknuu OpOMUPOBaHUS
BemiecTBa I, a iMeHHO, OpOMHPOBaHNE UIET MPEUMYIIIECTBEHHO B OL-ITOJIOKEHHE.
Takum oOpazom, kucinora E — 3TO O-THAPOKCHIIPONIMOHOBAS, WIJIM MOJIOYHAs
kucnora, B — mpomanoBas (TpOMHMOHOBast) KUCIIOTa, MONydaeMash OKHCICHHEM
nporranona (BemecTsa b), a mcxomaHoe BemecTBo A — CIIOKHEIHN 3(hHUp mponaHoia i
MOJIOYHOM KHCJIOTBI.
CxeMbl MPOTEKAIOIINX PEeaKIMA 3aMCHIBAIOTCS TaK:

CH3;CH>CH,0CO(OH)CH; — O, CH;CH,CH,OH + CH3CH(OH)COONa
A B

CH3CH,CH,0H —— 0%~ CH3CH,CHO

[O]

CH;CH,COOH
B
CH;CH,COOH + Br, — CH3CHBrCOOH + HBr
T
CH3CHBrCOOH + 2NaOH — CH3CH(OH)COONa + NaBr + H,O
I
CH3;CH(OH)COONa + HCl — CH3CH(OH)COOH + NaCl
E
2CH3CH(OH)COOH — CH3CH(OH)CO—O-CH(CH3)COOH + H,0
K
CH3CH(NH2)COOH + HONO — CH3CH(OH)COOH + N + H,0
3 E
MOJ‘IO‘lHaﬂ KHUcjiora — OAUH H3 HpOMC)KyTOIJHLIX HpOHyKTOB 06MeHa BCIICCTB
B JKHUBBIX OpraHI/IBMaX. HOCKOHBKy B €€ COCTaB BXOIAT CHI/IpTOBaﬂ U KHUCJIOTHas
(yHKIMOHAIBHBIE TPYIIIbI, IPH XPAHEHHH OHA JIETKO 00pa3yeT MEKMOJIEKYIISp-
HBIC CJIOKHBIC 3(1)Hp]:l, B TOM YHUCJIC HNUKINYCCKHUC. 3(1)I/Ip }I{ — TOJIBKO OAWH U3
BO3MOXHBIX HpOHyKTOB KOHACHCAaIIUun.
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10. SIBHBIX CBEJEHMI, U3 KOTOPHIX CIEAYET CTPYKTYypa KaKoro-JInbo U3 COeu-
HEHUH, yKa3aHHBIX OYKBEHHBIMH CHMBOJIAMH B YCIIOBUU 3a7a4, HeT. Jlornueckuit
aHaJIu3 MPECTaBIEHHON CXeMBI IaeT CIEAYIOIIHE JaHHbIE.

[IpeBpamenne A — B, mpoTekaroliee ¢ yd4acTieM MarHus B Cpezie AUITHIOBOTO
adupa, — 3TO peakuyus MOTy4YEeHHs peakTuBa [ pUHbBSpa, CIEA0BATENLHO, HCXOTHOE
BEIIECTBO A TIpeicTaBisieT coOOW apwil- WM alkuwiranoreHus. V3BecTHo, 4To
B3aMMOJIEHCTBHUE peakTuBa [ puHbspa ¢ aTniIeHokcuaoM (peakuus B — C) npuso-
JIIT K 00pa30BaHUIO MepBUYHOTO ciupTa (mpoaykt C), Mpy 3TOM yIiIepoaHast Ierb
MPOAYKTA YIUIMHAETCS Ha JBA aToMa yIjepoa.

Peaxnust C — D npu yyactuu tpudpomuaa hocdopa — oIuH U3 criocoOOoB Mmoiy-
YeHMS U3 CIIUPTa apUIaIKUII- U aJIKWITAJIOTeHUI0B, 3HAYUT BenlecTBO D — ankui-
HJIM apuIaIKuiopoMu/l, B pesynbsrare cnenyromuieit peakunn D — E npu yyactuu
nuanuaa Harpus OpoM B D 3amemaercs Ha CN-rpynmy U oOpasyercs HUTPHI
(coenunenue E), koTopsrit mpu kucnoTHoM rugponuze E — F (peakius ombuie-
HUS) faeT Kucnoty — npoaykt F. B peakiun F — G ¢ yyactueM THOHMIXJIOpHIA
SOCI; (xnopUpyOIIKi areHT) THAPOKCUI B KapOOKCHIBHOW rpymme KUCIOThl F
3aMeniaeTcsa Ha XJOop U o0pa3yeTcs XIOpaHTHAPHUI — MPOoayKT G.

Crnenyromas B cxeme peakuus G — H — xapaxrepHast 111 apoMaTHUYECKUX COEIN-
HeHuit peakuus Dpunens-Kpadrca, kotopas B JaHHOM Cilydae MPOTEKAeT Kak
BHYTPUMOJIEKYIISIpHAS [TUKJIN3ALIHS.

OTcrona MOXXHO ceNiaTh BBIBOJ, YTO BeIIECTBO (G OTHOCHUTCS K apOMaTHYECKOMY
pAmy, a npoAyKT peakiuu H — coeanHenue ¢ 1ByMs KOHAEHCUPOBAHHBIMH LIUKIJIAMH.
Jlanee nmpoBenieM aHaJOTHYHBIE PACCYXKACHHUSA O TUIE pEaKUUi U CTPYKType Mpo-
JIYKTOB pPeaKINi, paccCMaTpUBasi CXeMy C KOHIIA.

KoHeuHbIi MPOAYKT — MHIIEH — MOXKET OBITh IOJIyYeH JErHapaTanueii BellecTna
I mon melicTBUEM KOHIIEHTPHUPOBAHHON CEpHOW KHCJIOTHI MPU HarpeBaHUU (KOHII.
H>SO4 — nerunparupytromuii arent). Torma coemunenue I TOMKHO UMETh CTPYK-

Typy:
7 =z
A 703071 <I>— OH
OH

Orcroma ciemyer, 4To BemecTBo H, rupupoBaHueM KOTOPOTO MOTY4YaeTCsl BEIe-
CTBO I, IBIISICTCSL KETOHOM:

=z z
O wm o)
NN NN

N3 o0oux M300pa’keHHBIX BELIECTB B UTOTe MOXKET 00pa30oBaThCsi IOCIEIHEE
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BEIIECTBO B PACCMATPUBAEMOH 1IeNH NpeBpalieHuid. UToObl YTOUHUTH CTPYKTYPY
9TOTO BEIIECTBA, CIIEAYET MPOAHATU3UPOBATH PEAKIIHIO €r0 00pa30BaHusI.
CornacHo cxeme BemiecTBO H mosmydaercss mo BHYTPHUMOJNEKYISPHON peakiuu
Opunens-Kpadrca, T. e. myreM BHYTPHMOJEKYJISPHOTO 3aMEICHHs BOJOPOIA
B OPTO-IIOJIOKEHUH K 3aMecTuTeno. B pesynbrare Takux peakuuii C-aToM KOH-
LIEBOM I'PYIIIbI 3aMECTUTENS OKa3bIBACTCSI IPUCOCAUHEHHBIM B OPTO-IIOJIOKEHHE
apomarudeckoro siapa. I[Ipu atom koHuesas rpynmna, Hanpumep COC1, conepxut
JIETKO OTHICTUIIEMBIN TaJlOTeH; 3Ta Irpymia o0pa3yercsl B peakluu COOTBETCTBYIO-
IIEW KUCJIOThl C THOHWIXJIOPUIOM. M3 NMpUBEIEHHBIX PACCYXKIECHUN CIEAYET, YTO
coequHeHne G — XJopauruapu KUCIOTHI, JAIOUIMA TpU [UKIN3ALWU MIEPBYIO U3
1M300pakeHHBIX CTPYKTYyp BeriecTsa H.

[ainee, paccMarpuBasi MoCieA0BaTEIbHO OCTANbHbIE TPOAYKTHI PEAKIHiA (C KOHIIA
CXEMBI) C YYETOM PEe3yJIbTaToOB MEPBOr0 aHAJIN3a CXEMbI, HAXOAUM, YTO MCXOAHOE
COCIMHEHHEe A — 3TO rajJoreHnpou3BonHoe Oen3ona. C HUCXOMHBIM, HApUMED,
6pOM6eH30JIOM, CONJIACHO CXEME MPOTEKAIOT CIEAYIOLINE PEAKIINU:

MgBr | \ /
O
Et20 2. H20

(CHQ)ZBI'

NaCN

PBI";

©/CH2CH20H

SOCl,
st04 i N

(E)
O

(CHz)zc\

©/ Cl AICl3 GQ H,
S e — 2
G)
—
D OH

(CHz)QCN ©/ (CH2)2COOH
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11. N3 cymmapnoit hopmynsr C7H7NO BemiectB A 1 b MOXHO NPENTONOKHUTD,
YTO B 33/1a4€ PacCMaTpPUBAIOTCS] apOMaTHUECKHUE COSTUHEHNS.
W3 Bcex mpencTaBleHHBIX B CXeMeE MPOAYKTOB PEaKlUU M3BECTHA OTHOCUTENbHAS
MOJIEKyJIsipHas Macca BemiecTBa H, mo3aToMy HISHTH(HUKALWIO BEUIECTB YI00HO
Ha4yarh C 3TOr0 COeAUHEHUs. MOXKHO MIPEANON0XKUTS, YyTO NpeBpaienne H — M ¢
yuactueM azotuctoi kuciaorel HNO2 ecTh peakuys nua3oTHpOBaHUS apoMaTHye-
CKOTO aMUHa (B OTJIMYHE OT IPEABIAYIIeH 3a/1a4H, T1e Takas peakius ¢ y9acTueM
ann(aTHIecKoro COeTMHEHHUS MPUBOIUT K MOJTHOMY 3aMEIIEHUI0 aMUHOTPYIITIBI).
[Tockonbky Monekyna BemiecTBa H comepxut apoMaTrudeckoe sSapo, CiIeI0BaTeNb-
Ho, H moxer ObiTh ammnunoM CeHsNH», 4uro moaTBepkaaercs COOTBETCTBUEM
yKkazaHHOTO 3HadeHuss M = 93 co 3HaYeHHEM, pACCUUTAHHBIM 10 COCTaBY:
M(CsHsNH2) =6+12+ 5.1+ 14+2.1=93
Torna npespamienue M — JI — 3T0 peakius pasnoXKeHus JUa30COECIUHEHUS, T. €.
B3aumonericTeue auazocoenuueHust CsHsN2Cl (mponykr M) ¢ Bomoii ¢ oOpa3oBa-
nueM ¢enona CsHsOH (mpoayxr JI).
CornacHo cxeme (EHON MOJTyYaeTcs TaKkKe JeKapOOKCHIMpoBanreM BemecTBa K
(npeBpamenune K — JI), 3Haunt, coenunenue JI — ruppoxkcnOeH3oiiHas KucioTa
HOCsHsCOOH.
B cBoto ouepens, ruppokcubeH3oiHas kuciora K Moxer ObITh MOJIydeHa I10
cxeme IByMs criocobamu. OnKH U3 HUX — 3TO MOCIIEA0BaTeIbHOCTh PEBpaIeHui
3 — U — K, Briroyaromas AMa30THPOBAHME BELIECTBA 3 W B3aUMOACHCTBHE
MOJIYYEHHOTO Jua3zocoenuneHns M ¢ Bogoii (ruaponus). Y3 3T0ro MoXKHO clenarh
3aKIIOUCHHE, YTO BEHIECTBO 3 — aMUHOOEU30MHAs KHCIIOTa, KOTOpas IMoJIydaeTcs
KaTaIUTUYECKUM BOCCTaHOBIeHHEM IpoaykTa K, T. €. HUTpOOEH30MHOI KHCIOTHI.
HutpoGensoiinas kuciora JK moiydaercs HuUTpoBaHHMeM BeriectBa [ (mpe-
Bpamienue I' — JK), cnenosarensho, I' — Oenzoitnas kuciora CsHsCOOH. Kak
M3BECTHO, Npu HUTpoBaHUH Npou3BogHBIX CsHsCOOH HuTpo-rpynma BXOOUT B
M-TIOJIO’)KEHHE OEH30JIBHOTO siipa. DTO yKa3bIBaeT Ha TO, YTO BCE PACCMOTPEHHBIE
BemiectBa (mpoayktsl E — K, P, C) sBustrorest m-au3aMenieHHpIME OeH3071a.
Amnamusupys npespamenne b — T (toe I' — OeH30iHas KUCIOTA), JIETKO OIpeze-
JUTH CTPYKTYpY BeriecTBa b, cocTaB KOTOpOTo U3BECTEH:

C7H7NO + H,O — C¢HsCOOH

OueBuaHo, uTto b — 310 amuya GenzoitHoON kucnoTH (Oer3amua) CsHsCONHo. Tlo
YCIIOBHIO 3aJlaui, BemiecTBa A u b — uzomepsl.
[Ipu rumponmse A obpasyercst OeH3aIbICTHI:

C,HNO — 120

CeHsCHO

CnemoBarebHO, A COAEPIKHT JIETKOpacIeruisieMyo ¢Bsi3b C=N H SBISETCS OKCH-
mom Oenzanpaeruana CéHsCH=N-OH.

ITo crpykType BemecTBa I MOXXKHO MACHTH(DHUIMPOBATh Takke coeauHeHUs [ u
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cooTBeTCTBeHHO E. beH3oliHas KuciioTa MOoidy4yaeTcss OKUCIeHUEM BemecTBa /I,
cienoBarensHo, J| — Oenzanbaernn C¢HsCHO, koTopblit mpu HUTpOBaHMH JaeT

HUTpOoOeH3abaeru (mpoaykT E).
OcranbHbIe BEIECTBa JIETKO WIACHTUQHUIUPYIOTCS NMPH COCTABICHUN ypaBHEHUH

peaKuHﬁ COmIaCHO CXEMCE:

NO,
RCH,0H =
2
A H,0 Y NO; N
RHC=N—OH ——> RCHO |
H,SO,
HNO, CHO
[O]l
-H,0
[H] NO,
[H] H,0 HNO; N
RCH,NH, <——RC=N —— RCOOH ———> |
H,SO4 =
o COOH
[H] -H0
NaOBr HNO, ® ©

RCONH, ———» RNH, —=> [RN=N]Cl  |[H]

H,0

+ —
OH —CO/V ROH N,™Cl NH,
| X H,0 NaNO,
-< B — -
/ HCI
COOH COOH COOH
OH \

©\ @\ o

CH=NOH
12. g ycranoBieHus cTpykTypsl Bemects B, C u D cnenyer ncnons3oBars

MPUHIUI «OT MPOTUBHOTOY», CTABS BOIIPOC «KAKHE COCAMHEHHS HE MOTYT 00pa3o-
BaThCsl HA COOTBETCTBYIOIIMX CTAAHAX ?»

[Tpu GpomMupoBaHKH MOCIETHETO U3 COETUHEHHUH, PopMyia KOTOPOTro H300pakeHa,
OpoM He MOXET 3aMellaTh BOAOPOA B apoOMaTHUYECKOM sIpe, W, CJ'IC,I[OBaTze(J)'I7BHO,



opomupyetcss CHs-rpynma. Takum o0pa3oM, BeliecTBO B JOKHO MMETh Takyro

CTPYKTYpPY:
CeHsCOO

COCH,Br (B)

I'excaMeTuIeHTETpaMUH — aMHHMPYIOIIUM areHT, 3HA4UT, IIPU €ro JEHCTBUU U3
BeliecTBa B 1omKHO momy4YnThCs coeiMHEeHne, B KOTOpoM Opom 3amertieH na NHo-
rpynny. Pearent HBr B BogHOM pacTBOpe HE MOXKET BBICTYTIATh KaK OPOMUPYIOIIHN
areHT I10 OTHOILIEHHIO K apoMaTtndeckomy Koublly nin CHp-rpynme. BepositHo, ero
BO3/IeHiCTBHE IPUBOIUT K TUAPOIH3Y CIOKHOTO d(Upa — MPOAYKTa aMHHUPOBAHHUS
BeliecTsa B:

HO
CgHsCOO

Br COCH,NH, (C)

H
COCH;,;NH, W

+ C6H5COOH

O6pazoBanne npoaykra C n300pakeHHOH CTPYKTYpPbI MOATBEPKAAETCS €ro CyM-
MapHoit popmynoit CsHoNO,, mpuBeIeHHON B YCIOBUM 3aj1a4H.

[Tockonbky coenunenue D otinnuaetcst ot coennHeHust C TOJNBKO ABYMsI aTOMaMu
BOJIOPO/Ia, 3HAYMT, THAPHUPOBaHUE OEH30JIbHOTO KOJIbla B coequHeHn: C He Tpou30-
1o (P THIPUPOBAHUN OEH30JIBHOTO S/Ipa MPUCOCIMHSIOTCS TPH MOJIeKybl Ho)
W BOZIOPOJ MPUCOCAMHUIICS 110 KapOOHMIIBHOM Tpynie. Takum 00pa3oM, BEIECTBO
D umeert cTpykTypy:

HO

CH(OH)CH,NH, (D)

CymmapHas gopmyina, cooTBeTcTBYIoIIas 3Toi cTpykrype — CsHi11NO> (Takas ke
(dhopmyna ykazaHa B YCIIOBUH 3aJ1a4u).
Ha cramusx cunTe3a a — d JOMKHBI OBITH HCIIOIB30BAHBI CICAYIONINE PEarcHTHI:

a — Hutpyomas cMmecb HNO3; + H2SO4,

b — BoccTaHOBUTEIH — XKelNe30(IIOPOIIOK) U BOJIA,

¢ — quazotupyromuii arentr NaNO; + HCI,

d — ankunupyromuii arenT —oen3unxnopun CsHsCHClL.
Coenunenne C comepXUT (PEHONBHYIO THIPOKCHUIIBHYIO TPYIILY, MPOSBISEOILYIO
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KHCJIOTHBIE CBOMCTBA, M aMHUHO-TPYMITy B OOKOBOH 1INy, 00Jalarouly0 OCHOB-
HBIMH CBOHCTBaMH, [TO3TOMY 3TO COCAMHEHHE MOXeT 00pa30BBIBATH COJH KaK C
kucioroit HCI, Tak u ¢ ocnosanunem NaOH:

HO Na*Or
COCH,NH;*CI- COCH,NH,

B monekyne coequnenus D nMeeTcss aCUMMETPUYECKUI aTOM yITIEpOoJia, TO3TOMY
coennHeHne D nMeer ontuueckue n3omepsl. IIprBeneM B KauecTBe pUMeEpa €ro

R-bopmy:
OH
AN H
HOCg¢H/ CH,NH,

Coemunenne D — GpU3HONIOTHYECKH aKTUBHOE BEIIIECTBO, OMO ACHCTBYET HA CHMIIA-
TUYECKYIO0 HEPBHYIO CUCTEMY.

13. OTBeyaeM Ha BOIIPOCHI MOCIEN0BATEIBHO:

1. $H2—(I:H—CH2—CH2(:1+ 2KOH —> (I‘,HZ—CH—CHz—CHZOH
|

Cl CH; OH CH;j
2. A PO O—cm
0
(b)
3 A ALOs CH2=(|?—CH=CH2
tO
CH
> ®)
_CHj
4. B+H,— CH;-CH=CZ + CH,=C—CH,—CH;
CH; |
CH;

+ Hzc=CH—(|:H—CH3
CH;

Haunbonee ycroitunB camplii 3aMeTIeHHBIN TIPU JBOHHON CBSI3U U30MED.
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r
I + KMnOs+ H,0 —> H3C—(|J—$—CH3 ()

OH OH
A
6. HC—C—C—CHy ——= HC—C—C—CH; —po>
OH OH oH ®on
H
H CH;
— mc—é—é—cm —
OH
CH; CH;
— H3C—$—(|?H—CH3 = H3C—ﬁ—éH—CH3 —
:OH ®OH
CH,

I
— H3C_ﬁ_CH_CH3
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O
(E)

~N

0
1+ Pb(CH3COO) —» HC—C—CHy cHy—CZ (K

O
20
3+ [Ag(NH3),0H —>» Ag + CH3;—C_ 3)
OH
H,C CH;
+
K+ — o O ) o
Y HyC ;
CH;, 7—%CH3
3+ —> o o (K).
H;C CH;



Paspen III. 3apaum-3cce. HayuyHble npobnembl B
BuAe 3afja4y XMMMUYECKUX onimMnuvan

1. Jaxe B cyry6o Hay4YHbIX NpobrieMax MOXXHO HaWUTU KIkoY K
pelueHuIo 3aaaym.

[IpenmonoxumM, HCCIeOBATENb-XUMHAK DPEIINII B PaMKax «OOIIEeCTBEHHOW Ha-
TPy3KM» MEPETIOKUTh MO3TOBOI MITypM MPOOJIEMBI, HaJl KOTOPOW OH Oe3yCIIeNTHO
paboTaet, Ha IUIEYM IIKOJBHUKA — a BAPYT 4ero MoiayduTcs myTHoe? PeanbHo,
KOHEYHO, TAKOE CIyJaeTCsl PEKO, HO CTpeMIIEHUE MONKIIOYATh He3aMyTHEHHBIN
B3I, TIPUCYTCTBYET BCETNAa — MPOBEPUTH, IOTOIHUTH CBEXKHM B3IIISIAOM CBOE
MOHMMaHHUE BOIIPOca, H TIp TIp.

3aHuMaeTCs, HapUMep, YUEHBIN BIMSHUEM YJIBTPa3ByKa Ha TCUCHUE XUMUYICCKON
peakuuu. BIUIO y HEro HEYTO, BBIXOJIAINEE 3 MPEACIIbl €r0 MOHUMAHUS: CMEIIa
tetpaxyopun yriepoaa CCls, HOMHOTO BOJHOI'O pacTBOpa MOJMIA KaJIUs M KpaX-
Maj. [loHATHO, HUYETO HE MPOU3OUJET, CKOJIBKO HU Harpesail. OMyCTHI B OHYIO
TEeTEPOTCHHYIO CMECh KOJEUKO MHhE30M3IydaTelii ¢ CTaHIAPTHOW pPe30HAHCHOU
gactoToit 400 KI'l ¥ MOIKITIOYIIT €T0 K YCUITUTEIIO CUTHANa. MTHOBEHHO BOJHBIM
pactBop mnocuuen. OYeBUAHO, YTO CHHEE OKpAlMBAaHUE O3HAYACT IOSBICHHE
CBOOOHOTO MO/Ia B PE3yNIbTaTe XUMHUYCCKOH peakiuu. Takke OueBUIHO, YTO HE-
BO3MOYKHO 3aCTaBUTL HOMHJ KaJIUs BBIACIUTE U0 0€3 OKUCIUTEIS.

Hanpueiimme paccyxaenus: 3Hauut, CCls pacmanca na CClz- u Cl-pagukainsi,
XJIOp BBITECHUI Moz, nox okpacui kpaxmai: 2KI + Cl, = 2KCl + L.

Xnop moxeT B3aThCs 13 CCly TONMBKO TakuM 00pa3oM:
CCly ——= CCI3 + CI
(t.e. pakruuecku pearupyet He Clp, a C1': KI + CI" —— KCI + I").

2ClI' ——=Cl,
2CCl5 —— CyCl,.

[Ipu sToM uactora koneOanmii mee3zokoneuka (400 KI'm ) HUKak He pe30oHUpYeET
¢ yacTtoToi konebanuit xumuueckoil cBsizu C—Cl, T.e. 3Ta CBA3b HE MOXET paso-
pBaTbecs MIPH JEMCTBUU yNBTpa3ByKa. 3arajka, OgHaKo...

TyT-TO TMOIBOpaYMBaETCs OJIUMIIMAJA IKOJIbHUKOB, U 300 yemoBeK 3aHUMAIOTCS
«MO3TOBBIM HITYpPMOM» 3TOH MpoOieMsl. J[Boe-Tpoe u3 HUX (popMyIHpyIOT SBIIE-
HUE yITBTPa3BYKOBOH KaBUTAINH (CBEPXBBICOKOE JIABICHUE U TEMIIEpaTypa B MaJioM
o0beMe TIOf BIMSHHEM YIBTPa3ByKa); XUTPBIH YUEHBIH MOTydaeT HOOEIEBCKYIO
MIPEMHIO.

Kax npoucxoaut B3auMoieliCTBHE BELIECTBA C YABTPa3BYKOM, MOKHO IIPOYUTATH B
211



kaure Maprynuca M.A. «OCHOBBI 3ByKOXUMHH. XUMUYECKHE PEAKIH B aKyCTH-
YeCcKuX Nojsix». — M.: Beicias mkona, 1984. bubnuorpaduyeckas penkocTb, HO
HAMTH MOXHO; & YK [0 KOJIMYECTBY MapagoKCOB (4acTO HEOOBSICHUMBIX) BO3JEH-
CTBUE yAbTPa3ByKa, U3TyUYeHHUs Pa3InYHON YaCTOTHI, MATHUTHOTO ITOJISl HAa TeYEeHHE
XMMHUYECKOW peaKkiuy MPEBbIIIACT JIIOObIE OKUIAHUS.

HO, Pa3 y’K CHOBA 3aroBOpWIM O KJIHOUYHUKAX, TO aBTOPY IAJId MPEBpAILICHUA Hay‘lHOﬁ
HpO6JI€MLI B OJIMMITMAJIHYIO 3aJady HCO6XOI[I/IMO HaMCKHYTb Ha IMYTb PCHICHUA
JaXX€ B TAKOM (l)OpMaTC.

Ilpumep 1. 1lonbiTku cuHTE3a YacTULb! C IpeIIpUHIMAINCH HA TPOTSHKEHUH 110Y-
TH NOJYTOpPa CTONETUNA. DTy YacTULly BIEpBbIe Monyuuiu B .1968 . B pe3ynbrare
MHOTOCTaJUMHOIO CHHTE3a C MCIIOJIb30BAHHEM SACPHO-XMMHUYECKHX METOAOB. B
KaueCTBE HCXOAHOTO OBUIO HCIONB30BAaHO IPOCTOE BEIIECTBO XMMUYECKOIO 3Je-
MeHTa, Ha3BaHHOro B 1817 r. M.bepuenuycoM B CBSI3U C TEM, YTO OH SIBJISIETCA
«CIIyTHHKOM» 3JIEMEHTA, KOTOPBIH, B CBOIO Ouepenb, OblI Ha3BaH B YECTh HaIleil
IUIAHETBI.

[IpuponHbIii M30TONMHBIN COCTaB 3JIEMEHTa, MCIOJIb3yeMoro ais mnonyudeHus G,
CIIEIYIOLIUI:

% m3oToIa: 74 76 77 78 80 82
MonwHas gois uzorona (%): 0,87 19,02 |7,58 23,52 (49,82 19,19

[Ipenapar, oborameHHbIH U30TOIIOM C aTOMHOW Maccol 82, o0ayunim HeHTpoHa-
MH W PacTBOPWJIM B Pa30aBIICHHOHN a30THOU KuciioTe. K moaydeHHOMY pacTBOpy
m00aBWIIN U30BITOK THAPOKCHAA PYOHINS, ITOCTIE YETO Yepe3 PacTBOP MPOITYCTHIIH
030HHPOBaHHEIA kuciopon. [locme atoro obpasoBanack gactuma C (B pe3ynbrare
Oera-pacmaia Mmory9eHHOTO H30ToMa). J[omoTHNTeNbHO N3BECTHO, YTO CyMMapHBII
3apsI BCEX sIIEp, BXOAAMUX cocTaB yacTtuis! G pasen 1,07-10-17 K, a cymMmmapHBIii
3apsz anekrponos — 1,09-10-17 Ko

N30oTOn KaKoro XMMHUYECKOTO AIIEMEHTa UCTIOIH30BAJICS JUIA TIOTYICHHS JaCTHITHI
Cc?

Kakas cBsi3p MEXIy COCTaBOM siIep M pacTpoCTPaHEHHOCTHIO TOTO FITH HHOTO H30-
TOTA 3JIEMEHTa B Ipupoe?

Kakoii coctas u 3apsa yactursr G?

3anummuTe ypaBHEHHS PEakifii, MPOBEACHHBIX NMpH momydeHun C BKIOYas U
SIIEPHYTO).

Kakue BemecTBa o0pa3yroTcs nmpu B3auMoaeicTBUN yacTuil C B KUCIIOH Cpefe C
nonamu Cr3*, Br-, I-?

Pewenue:

Kittounk — B rpedecknx MeHaX: CITyTHUKOM 3eMJiTH siBisiercst JIyHa; 1Mo aHaJIoTwH,
CITyTHUKOM TEJUTypa SBIIIETCS celieH (selenium mo-rpedecku — TyHa). DTOT BHIBOI
comTacyeTcsi ¢ M30TOMHBIM COCTaBOM 3jeMeHTa. OTHOCHTENbHAs aTOMHAsh Macca
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HanOoJee pacupocTpaHeHHOro u3oTomna — 80, a CIeAYIONMIETo 0 PACIIPOCTPAHCH-
HOCTH — 78. MonbHas 07 OCTaJbHBIX M30TOIMOB CYIIECTBEHHO MEHBIIE, YeM Y
YIIOMSIHYTHIX. 13 3TOT0 MOXXHO ClIeNiaTh BBIBOJ, YTO OTHOCHUTEJIbHAS aTOMHAs Macca
CMECH MPUPOJIHBIX U30TOIOB OyeT MpUMEPHO paBHa 79
Hmeercst 3aKOHOMEPHOCTB, B COOTBETCTBHH C KOTOPOH H30TOIIOB C YETHBIM YHUCIIOM
HEWTPOHOB 3HAYUTENBHO OOJIBIIIE, YeM C HEUETHBIM.
OuepunHo, C npeacTapiseT co0oi annoH. CyMMapHBIi 3apsi] JIEKTPOHOB OOJIbIIIE
CYMMAapHOTO 3apsijia MPOTOHOB. ECIM BCIOMHUTB, YTO 3apsif] SJIEKTPOHA TPUOIH-
sutenbHO paBeH 1,6-10-19 K, To, mpoBeas HECTOKHBIE PACUETHI, MOKHO CJIe/IaTh
BbIBOJ, uTo B C pasHHIa MEXKAY YUCIOM 3JIEKTPOHOB U IPOTOHOB COCTAaBIISET
68 — 67 = 1. 3uaunt C — omHO3aPSAHBINA AHUOH.
K aToMy ke BBIBOIY MOXKHO MPHUATH, €CIIH TPOAHAIN3UPOBATH LETh XUMHYECKUX
NpEeBpaICHUI U CYTh SICPHOM peakiuy, ONMCaHHBIX B YCIOBHH 3aIa4H:
“H30TOMHEIN COCTaB 3JIEMEHTa CICMYIONTHiL...””: TIO3BOMSET YCTAHOBUTH DIIEMEHT
[0 €r0 aTOMHOM Macce, KOTOPYIO NMPHOIMKEHHO MOXHO paccuuTarh 1mo Gopmyre
A =2ZvyiAj
I'me y;i — MonsipHBIE OMHM M30TOIOB C MAacCOBBIMH uMciamu Aj, orciona A = 79
(Tounoe 3HaueHue — 78,96). U30TOMOB C YETHHIM YUCIIOM HEUTPOHOB 3HAUUTEIHHO
0oJIblIIe, YeM C HEYETHEIM.
“JIyisi OMBITOB MCIOJIB30BAJICS Mperapar, odorameHHbiii 82X” — npu 001yuYeHUH
HeWTpoHaMK 00pazoBacs ceneH-83.
OueBuIHO, YTO MPH PACTBOPEHUH CEJICHAa B a30THOW KHCIIOTE TIONydYaeTcs cele-
HHCTasi KUCToTa (B OIMYKE OT cepbl). Jla 3aueM Torga Hy>KHO OBLIO MPOBOAUTH
030HHpOBaHHUE pacTBOpa?

3Se + 4HNO3; = H2SeO3 + 4NO + H,O
[Mocne peakuuy ¢ THAPOKCHUIOM PYOUIHs 00pa30BaiCsl CENEHUT PYOUIHUS:

H>SeO3 + 2RbOH = Rb,2SeO3 + H>0.
[IpomykToM peakiiuu ¢ 030HOM SIBJISIETCS CelIeHaT pyOuaus:

Rb2SeO3 + O3 = RbaSeO4 + O
Takum oOpazoM, OeTa-pacmaly oABEpraeTcs U30TOI CelieHa, BXOAALINN B COCTaB
rona SeO7 :

$¥Se  =1%Br+ e (B), amon SeOF npespamaercs B nou BrO4-.
Bpomar-non obnagaer CUiIbHBIMA OKACIUATEEHBIMI CBOWCTBAMHU.

2BrOg + 2Cr3* + 2H" = Cr,03 + Bry + H,0 (mipyt GONBIIMX KOHIGHTPA-
[USIX OKUCIIUTENS - JI0 HaJXPOMOBBIX KHCIIOT, COACPIKAIIUX B CBOCH CTPYKType
MEPOKCHUIHBIE [IETIOYKH. );

BrOs + Br-+ 8H' = Br; + 4H;0;

2BrOz + 2I-+ 16H" = Br, + b + 8H2O.

3agaumn.

1. J4 3 OKCIICPUMCHTAJIBHBIX OJAaHHBIX HW3BCCTHO, YTO YPAaBHCHHUEC CKOPOCTHU
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peakrmu paznoxenus o3oHa 203 = 30, onmckiBaeTcst BeIpaxkennem V=k[03]%/[Oz].
[Ipennoxure BO3MOKHBIA MEXaHU3M JAHHOW pEeaKLUH.

2. B pesynprate HekOoTOpO#l peakiuyu 0Opa30BalINCh ABa BELIECTBA C MO-
JeKyJsIpHbIMH Maccamu 4 u 25. Hanumure ypaBHEHHE NMPOBEACHHOM pPEAKLUU.
PaccMoTpuTe BO3MOXHOCTD Pa3IMUHBIX BAPUAHTOB OTBETA.

3. [pu cxxuranuum 1 1 OytaHa (H.y.) B M30BITKE KHCIOpoaa Beinensercs 128,5
K/, a mpu cropanuy 1 r HuKIIOreKkcaHa B TeX ke yClIoBUsX Beiaensaercs 47,1 k/x.

1. Beraucaure cpeguue sneprun cBszeit C—C u C—H, ecnu tennots! 06-
pasoBanus H>O u CO; paBHBI, COOTBETCTBEHHO, 286 kJ[x/Momab 1 394 k/[x/Monb,
a DHEpruM aToMM3auuu rpaduTa u Bomopoaa coctaBisoT 715 k/x/Monb u 436
K/[>k/MOJIb, COOTBETCTBEHHO (TEIUIOBBIE d(PPEKTH NMPUBEACHBI I CTaHAapPTHOU
Temmneparypsl 25°C, nepBoHauanbHbBIH 00beM OyTaHa M3MEpeH NMPH HOPMAaJbHBIX
YCIIOBUSIX)

2. O0BsICHHTE, TTOYEMY TI0 ITUM AaHHBIM MOKHO BBIYHCIIUTH TOJIBKO MPHU-
MEpHBIE CpeTHIE 3HAYSHHUs SJHEPTHH Pa3pbiBa U 00pa30BaHUs CBS3EH.

3. [IpumeHUMBI M Mody4eHHble BaMu 3HaueHUs Ui [MKIONpPOINaHa H
nukiaoOytaHa? OTBET MOTUBUPYHTE.

4, N3BectHO, uTO KapOoHMIBHBIE coeauHeHus | u Il mpu kumnsaennn B apo-
MaTHYECKAX PACTBOPHUTENSX C aMHJIOM HATpHUs C TOCIenyromeil o0paboTKkonl n3-
OBITKOM BOJBI 00Pa3yIOT MPOAYKTHI HCKIIOYUTENFHO B COOTBETCTBHH CO CXEMaMHU:

1. NaNH, OH

2. H,0
COOH

CONH,
1. NaNH,

0O —— » +
2. H,0

[Ipennonoxwure, Kakue MPOAYKTHI 00pa3yroTCA B TeX )K€ YCIOBHUAX U3 (PIyopeHOHA

111, anenadragrona IV, u heHanTpeHxuHoHa V:
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IToaTBEepanTE CBOM MPEANIONOKEHUS PACCYKIECHUAMMU.

5. CrekTpocKomnus MPOTOHHOTO MarHuTHoro pesoHanca (!H-AAMP, nnu [IMP)
— OOHO M3 Hanboyee MOIIHBIX CPEICTB MCCICAOBAHHUS CTPOCHUSI OPTaHHMYECKUX
coenuHenuil. B cniekrpe IIMP kaxxaqoMy BUAY CTPYKTYPHO KBUBAJIEHTHBIX AaTOMOB
BOJOPO/IA B MOJIEKYJIE M3y4aeMOT'0 COEIMHEHUSI COOTBETCTBYET CBOM MUK (CUTHAM).
VHTeHCHBHOCTH NUKa B CIIEKTPE MPONOPIMOHATIBHA YHCIIy aTOMOB BOAOPOJA JaH-
Horo BuJa B MoJiekyine. Hampumep, B cnekrpe IIMP stanona umeercs Tpu curxana
C COOTHOIIeHneM nHTeHCHBHOCTH 3 : 2 : 1. B cnekrpe N,N-nmumerundopmamuia,
casitoM 1ipu 80 °C, HaOMOna0TCsA CUTHAJBI OT ABYX BUJOB aTOMOB BOJOPO/IA, a IPH
—70 °C — ot Tpex BuaoB aroMoB. OObsicHUTE 3TO pasnuure. KakoBo cooTHOImIEHHE
WHTEHCUBHOCTEH MUKOB B ciekTpax N,N-auMeTtundopmamuia, CHITHIX mpu —70°C
u npu 80 °C? Kak 00bsicHUTB, uTO B ciekTpe N-metridopmamMmuga HaOIOOar0TCs
CHUTHAJIBI IECTH BUJOB aTOMOB Bogopoza?

6. CBeKENpPUTOTOBIICHHBIN BOAHO-CIIMPTOBOIM PacTBOP OJHOTO M3 M30MEPOB
2-XJI0p-2-MeTHI0Yy TAHOBOW KHCJIOTHI C MaccoBoi fonei 10% BpaliaeT miocKocTh
NOJIAPU30BAaHHOTO cBeTa Ha +5°. Uepe3 HEKOTOpoe BpeMs yroi BpalleHUs] cocTa-
BUJI +3°, a HA OCAXACHIE XJIOPUI-UOHOB U3 5 MJI pacTBOpa MoTpedoBanoch 2,07 mi
pacTBopa HHTpara cepedpa ¢ MmaccoBoi gonei 10%. M3BecTHO, 4TO pacTBOp HpO-
IYKTa peaKiui (2-THIPOKCH-2-MEeTHIOYTaHOBAs KUCIIOTa) TOU JKe KOH(UTYpaIuH,
YTO M UCXOJHOE BEIIECTBO, C MaccoBOM goieit 10 % umeeT yron BpamieHus +2,5°.
(ITmoTHOCTH BCEX pacTBOPOB MPHHSATH 3a enuHHILy.) OOBSCHUTE U3MEHEHUE YIIia
BPALICHUS MJIOCKOCTH MOJISIPU30BAHHOTO CBETA B X0fle peakuuu. Paccunraiite cre-
NIeHb MPOTEKaHUs peakuu. UTo MOKHO CKa3aTh O MEXaHH3Me JaHHOU peakiuun?
PaccumraiiTe yron BpamieHus TUIOCKOCTH HOJSAPHU30BAHHOTO CBETa 110 OKOHYAHHU
peaKIyy, HCTIONB3YsI TPUHIIMIT ITATUBHOCTH.

7. OO0pazoBanne 2,2-TUMETHIINIEHTaHa TPOUCXOMUT TIPHU TPOIYCKaHUU
IIPOIICHA Yepe3 CMeCh M300yTaHa C KOHICHTPUPOBAaHHOM CEPHOI KMUCIOTOW IpH
HU3KOH Temiieparype. ToT ke u3omep o0pasyeTcst TaKKe M NPH BBEICHUN OpOMO-
BOJOPO/A, pa30aBIEHHOIO CyXHM BO3YXOM, B CMECh TE€X XK€ YITICBOIOPOAOB, €CIIU
PCaKIMOHHYIO CMECh O0Iy4al0T MHTCHCUBHBIM HCTOYHUKOM YIBTPaduOIETOBOTO
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M3ITY9ICHHUS.
[pemnoxxuTe MEXaHU3M PEAKIHiA, OOBICHSIONUI 00pa3zoBanue 2,2-TUMETUIIIICH-
TaHa B YKa3aHHBIX YCIOBUSX.

[Touemy BO BTOpOM ciydyae BBIXOJI HA3BAaHHOTO H30MEpa TENTaHa OKa3bIBACTCS
HIDKE, 9eM B TIepBOM?

8. JerunpaneroBasi KUCJIOTa MO NEHCTBUEM KOHIICHTPUPOBAHHBIX TaJIOUI0-
BO,Z[OpO,I[HBIX KHCJIOT HPEBpaH_IaGTCH B ,Z[I/IMeTI/IJ'IHI/IPOHZ
O O O
CH
3 HX | |
_—
-CO,
H;C 0 0 H;C 0 CH;

Kak mporekaeT sta peaknus? [loueMy HCXOTHOE BEIIECTBO HA3BIBAETCS KACIOTOM?
[TouemMy DUMETWINHPOH BCTyNMaeT B PEAKIMIO C KHUCIOTaMH C OOpa3oBaHHUEM
YCTOWYUBEIX COJICH, M HE CIIOCOOCH 00pa30BBIBATH THAPA30HEI IO ICHCTBUEM 3a-
MEIIEHHBIX THAPA3UHOB (HampuMmep, 2,4-TuHATpoGeHIITHApa3nHa)?

9. B npowusBoncTBe MHTErpasIbHBIX MHUKPOCXEM HCIIONB3YETCs CIEAYIOMINI
croo0 MoJy4YeHus TUIEHOK CBEPXUMCTOrO repMaHusl: MOAJIOKKY U obpasen repma-
HUS pacIojararoT B MPOTHBOIONOKHBIX KOHIIAX 3alasHHOM CTEKISTHHON TpyOKH,
TyZa e MOMEIIAIOT HECKOJIBbKO KPUCTAJUIOB Mojaa. TpyOKy BakyyMHUpPYIOT, 3aTeM
HArpeBaloT Tak, 4To0bl TeMIeparypa usMeHsuiach mo ee auuae or 300°C (B Toit
YacT, rje Haxogurcs repManuii) mo 250°C (B koHue ¢ momioxkoi). ITocie
OIPEJICIICHHOT0 BPEMEHH TEPMOCTaTHPOBaHKsl BCIO TPyOKy Harpesatot 10 600 °C u
OTKauMBaIOT Mapbl Hoza. B pe3ysnbrare onepanuy Ha MOJIOKKE MOJTyYaeTcs IVIEHKa
repMaHusl 3aJJaHHOM TOJIIUHBI, YacTh T€PMaHMs OCTAETCS Ha CTEHKaX TPYOKH.
Ha xakux XUMHUYECKMX PEaKUUsAX U PaBHOBECHUSX OCHOBAH ONMHCAHHBIM criocod?
KakoBbl OynyT MakcCMMaJIbHO BO3MOXKHBIE [TOTEPU TEPMaHUsl, €CIIU Maphl U3 TPyOKH
orkayare: a) npu 300°C; 6) npu 250°C? Hcxonuast macca repmanust — 1,450 r;
noma — 0,063 r.

10. l'uaponn3 onTUYECKH aKTHBHOTO 2-XJOp-3-PeHmIOyTaHa B IIETOYHOM
cpezie MPUBOJUT K ONTUYECKU HEAKTUBHOMY, MOJHOCTHIO palleMUYECKOMY POy K-
Ty. ECiii y9ecTh, 9TO NCXOMHOE BEIIECTBO OBLIO €IMHCTBEHHON CTPYKTYPOH, a HE
CMECBIO CTEPEOU30MEPOB, TO ITA MOJIHAS PaLlEMHU3ALUS SIBISETCS «aHOMAJIbHOM»

a) Kakoe kou4ecTBO CTepeon30MepoB uMeeT 2-X10p-3-peHuadyran?

0) Hammmure ypaBHeHHE peakIiy THIPOIIH3a.

B) B 4eM coCTOHUT «aHOMAIFHOCTBY TOJHOW paleMHU3alii MPOoJyKTa peak-
un?

r) [Ipennoxxnte MexaHn3M, OOBSICHAIOIIN TTOSBICHNE 3TOW «aHOMAIIUN.
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11. Ha manere ® cpennsst remmeparypa coctasisieT —60 °C, camas pacmpo-
CTpaHEeHHAs KUIKOCTh HA HEeW — amMuak. Ha ee crmyTHuKe () cpenHss TeMIeparypa
—100°C, tam Hanbosee pacpoCTPaHESHHBIM XHUJIKAM BEIIECTBOM SIBISIETCS XJIO-
POBOZIOPOSI.

Hanmmmure cxeMbl CaMOMOHHU3AINH KHUIKOTO aMMHUaKa ¥ )KHIKOTO XJIOPOBOIOPOAA.
IIpuBenuTe NpuMeEpPHI BEIIECTB, PACTBOPHI KOTOPBIX SIBJISIOTCS KUCIOTAMU U LIEJIO0-
yamu a) Ha ruiaHete ©; 0) Ha manete (2.

Hanumure npuMep peakiuu HEWTpaiau3alud, KOTOpas MOXET IpOTEKarh
a) Ha ©; 0) Ha Q). VKaKUTe BEIECTBO, KOTOPOE SIBIISIETCS CONBIO B KAXKIOM CIIydae.
BOI[a, y4aCTBys B JXKU3HCHHOM IUKJIC 3€MHBIX OPraHMU3MOB, ABJIACTCA U OOAHUM
n3 IPOAYKTOB OKHUCJICHHA OPraHNM4YC€CKUX BCIICCTB. Yrto Moo Obl BBICTYIIUTH B
KaueCTBE OKHCIUTENS — yYaCTHHKA OPraHMYECKON peakiuu a) Ha ©; 0) Ha QQ7?

12. [lepuognueckast cucTemMa 3JIEMEHTOB B HAILIIEM TPEXMEPHOM MHpe Oa3upy-
€TCsI Ha YEeThIPEX KBAHTOBBIX YHCIIAX, OMMCHIBAIOIINX MPOCTPAHCTBEHHOE pacipe-
JeJICHHUE 3JIEKTPOHOB BOKPYT sApa aroMa (KOPHU YpaBHEHHS BOTHOBOU (YyHKIMHN):

n=1,2,3,...; [=0,1,..,n1;
m=0,£1,+2, .., £, mg==1/2.

[IpeacraBum cebe HekoTOpyIO cTpany «llmockomaHauio» — IBYMEPHBIA MHD, TAE
NepHoNYECKasi CUCTEMA JIEMEHTOB OCHOBaHA TOJIBKO Ha TPEX KBAHTOBBIX YHCIAX:

n=1,2,3,..; m=0,£1,+£2 ..., £(n—1);
mg==+1/2.

Takum 00pa3zoM, B IByMEpHOM MHpE 71 00beAUHSAET PYHKIWH [ U m; TPEXMEPHOTO
MUpa, T. €. XapaKTepPHU3yeT s, p, d,... OpOUTAIIN, COOTBETCTBYIOIINE 3HAYCHUSM YUCIIA
m. OCHOBHbBIE (PU3UUECKUE U XUMUYECKHE 3aKOHBI TPEXMEPHOTO MHpa IpeTeprie-
BAaIOT 3HAYUTEIbHBIE U3MEHEHUS TPU TPUMEHEHUH UX K MUpY «llmockonananmy.
a) M3o06pasute mo aHanoruu ¢ 0OBIYHON (POPMOIA YEThIpE MEPBBIX MEPHOAA «ILIO-
CKOJIAHJICKOW» TIEPUOINYECKON CUCTEMBI JIEMEHTOB. [Ipr 3TOM B KIIETKE, KOTOPYIO
JIOJDKEH 3aHUMaTh XMMHYECKUH 3JIEMEHT, YKa)KUTE ero aTOMHBI HOMep (BMECTO
CHMBOJIA JIEMEHTA) U DJICKTPOHHYIO KOH(PHUTYPAIHIO €T0 aToMa.

0) Kakme mpaBuna B «IlmockomaHgum» COOTBETCTBYIOT IpaBUJIaM OKTETa M
18-251eKTpOHHOM 000JI0YKH B TPEXMEPHOM MHUpe?

B) Jlnmsa xaxgoro u3 sneMeHToB «llmockomanaumy MpeIIoKUTe aHajlor ¢ 1 < 3
Y HaNMIIUTe XUMHUYECKUIM CHMBOJ 3JIEMEHTa U3 Halllero TpexmepHoro mupa. Ha
OCHOBE 3TOM XUMHUYECKOH U (PU3MUECKOW aHAJIOTUU MPEJICKAKHUTES, KAKKE U3 MPO-
CTBIX BEUIECTB, 00Pa30BaHHBIX U3 3JIEMEHTOB JBYMEPHOM CHCTEMBI, OyIyT TBEP/IbI-
MHU, KHUJKAMH U Ta3000pa3HbIME (TIPH HOPMAJIbHBIX YCIOBHSIX).

r) [Tokaxkute rpaduyeckn TEHACHIMIO U3MECHEHHS TEPBBIX MOTCHIHAIOB HOHH-
3alliM aTOMOB JIEMEHTOB «IIJIOCKOJIAHACKOI» MepuoJNuecKOi CUCTEMBI C 1 = 2.
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[MokaxwuTte rpapuuecKd, KaKk BO3PACTAET AIEKTPOOTPHUIATEIHHOCTh JIEMEHTOB B
«IUIOCKOJIAHJCKOI» MEPUOIUYECKON CUCTEME.

1) I[locTpoiiTe sHEpreTHUeCcKHe quarpaMMbl MOJIEKYISIPHBIX opOuTaseil HelTpaib-
HBIX TOMOSJIEPHBIX JBYXaTOMHBIX MOJEKYN 3JeMeHTOB ¢ n = 2. Kakue u3 3THx
MOJIEKyJ CTaOMIbHBI B «llmockonananmy»?

e) Paccmorpute mpocThie OWHApHBIC COCTMHEHUS DJIEMEHTOB (1 = 2) C caMbIM
JIETKUM 3JIEMEHTOM (z = 1); HanmuImTe uX CTPYKTYpHI 10 JIbIOUCY, MpecKaXuTe ux
reoMeTpruiecKyto (opMy U IPEIJIOKUTE I HUX aHAIOTH U3 TPEXMEPHOTO MHUpA.
k) N300pazute ruOpuIHbIC aTOMHBIC OPOUTAIH ISl IIEMEHTOB C 71 = 2 M YKaXKHUTE
Tun rubpuausanuu. Kakoit smeMeHT OyaeT OCHOBOHM ISl OPTaHUYECKONW XHMHUH
B «Ilnmockomanaunm» (ykakuTe aroMHbIii HoMep)? HalauTe «IIoCKONaHACKHE»
aHaJIOrW JUIsl ATaHa, ITWICHA U LuKiIorekcana. Kakue THIIBI HUKIMYECKUX apoMa-
TUYECKUX COeTMHEHUH BO3MOXHBI B «Ilmockomananm»?

13. Keton (I) CsH120 npu neiicTBur pa3nuyHBIX BOCCTAHOBHTEJCH MpeBpa-
maercsa B cnupT (II) CsH140. Crmpt (II) mpu HarpeBaHuu ¢ BOAHBIM PaCTBOPOM
ceproit kucnotel gaer yrneBopopoxa (III) Ce¢Hio, mpuuem B momekyne (III) Bce
aTOMBI BOIOpo/ia 3KBUBaNIeHTHBI. [Ipu npormyckannu napos (I1I) ¢ HebGonpmoi mpu-
MEChI0 aMMHaKa HaJ HAarPEThIM OKCHIOM aJFOMHUHUSI MTOyYaeTCsl €AHHCTBEHHBIN
yrieBonopon (IV) CsHiz. Bemectro (11I) Ha Xomomy nmpucoequHseT OIHY MOJIECKYITY
O6poma ¢ obpazoBanuem BemectBa (V) C¢HioBr,. Bemectro (V) npu HarpeBanuu:
1o 100°C ¢ areraTtom Kanus B ykcycHou kuciote naet yrineBogopon (VI) CeHio.
Bemectso (VI) mpucoenuHseT ogHy MOJIEeKylly Opoma Ha X0JIOoIy ¢ 00pa3oBaHHEM
Tpex uzomepos Bemiectsa (VII) C¢HioBr,, He yanThiBas onTudecKux.

Bemecto (IV) Takxke mpucoeawHsSeT Ha XOJIOAY OAHY MOJEKyly Opoma ¢ 00-
pasoBaaueM quopomuaa (VII) CsHi2Br2, koTophlil mpu HarpeBaHUH C TBEPIBIM
KOH B npucytctBum cienoB 3tanona cHadana 1o 150°C, a 3atem go 230°C paer
yrieBonopon (IX) CsHio. YrmeBomopon (IX) mpu HarpeBaHUHM C MEIKOpa3Apo-
OneHHBIM HaTpueM B 3dupe oopasyer npousBogHoe CsHoNa, a mpu HarpeBanuu c
pa30aBIleHHBIM BOJHBIM PACTBOPOM CEPHOM KUCIIOTHI B MPUCYTCTBUH KaTaTUTHYE-
cKHX KonmdecTB cyiabdara prytu (1) mpeBpammaercs B ucxonHsiii keToH (I).

a) [Ipusenute crpykrypabie dopmyisl BemectB (1)-(IX) u ux Ha3BaHuUs, OT-
BEYAOIIME COBPEMEHHBIM ITPaBHIIaM XUMUYECKOH HOMEHKIIATYPHI.

0) C moMonIbIo KaKMX PeareHTOB U B KAKUX yCIOBHIX OOBIYHO MTPOBOJIST Mpe-
Bpaienue Bemectna (1) B Bemectro (11)?.

B) Mosxer nu BemectBo (II) nmers onrndeckue mzomepsl? Kakoi mpomykT
o0pa3yeTcst Ipu MpH OCYIIECTBICHUH NPEAJIOKEHHON BaMu cxembl mipeBpalieHus
(D B (AD)?

T) [Ipemnoxxnure mexanusm npespamienus (I11) mon neiictBueM cepHOM Kuc-
notel B (I). O6bsacuauTe npespamnienne (I1) B (IV) Ha okcuae anroMuHMs. 3a4eM B
ATOH peaknuy HeoOXOIUMO MIPUCYTCTBHE aMMHUaKa?

218



) [Touemy npespamenue (V) B (VI) mporekaeT B MATKUX YCIOBHUSX, a Mpe-
Bpamiernue (VIII) B (IX) TpeOyeT KEeCTKUX yCIOBUN U OTYETIUBO MPOTEKAET B JIBE
cTaauu? 3adeM B MOCIEAHEM ClIydae HeoOX0IUMO MPUCYTCTBUE CIIECAOB dTaHoIa?
e) OObsicHUTE NIPUYMHBI 00pa3oBaHus Tpex u3oMmepoB npu peaknuu (VI) ¢
OITHOM MOJIeKyIoU Opoma.

14. OxucneHne OfHOTO M TOTO XK€ HENpEeIeNbHOTO YITIEBOIOPOAa MOX HAeH-
CTBHEM PA3IMYHBIX OKHCIMTEJICH NMPUBOIUT K Pa3IMUHBIM HponykTam. Tak, mpu
MIPOIYCKaHHUHU STHJICHA Yepe3 HEUTPaIbHbIM BOAHBIA pacTBOP EpPMaHraHaTa Kajiaus
obpasyercs coequaenune A coctaBa CoHgO». Te ke BemiecTBa mpu B3aMOICHCTBUU
B NOJKUCICHHOM CEPHOM KHCJIOTOH pacTBOpe NpPU HArpeBaHUM IAOT TUOKCHI
yriepoda U Body. B3zauMoneiicTBue MOJIEKYISIPHOTO KHCIOpOJa ¢ STHICHOM IpU
MOPKUTaHUH CMECH TaKXKe JaeT TUOKCH] yIliepoJa U BOAY, OAHAKO IIPOIyCKaHHUE
TOW € CMECH HaJ HarpeTbiM cepeOpsHbIM KaTaJn3aTopoM JaeT coequHeHue B
cocraBa C,H4O, He maromiee peakiuu cepeOpsHOrO 3epKana M TMpH JICHCTBUU
BOJBI B IIPUCYTCTBUHM KHCJIOTHI IpeBpalnatoiieecs B coenuHenue A. Ecnu Ty xe
CaMyl0 CMECh IOABEPrHyTh ACHCTBUIO MAaUIaJAMEBOrO KaTajau3aropa, To oOpasy-
ercs coequnenne C cocraBa CoH40O, naromee peakunio cepeOpsSHOro 3epkana u
HE IIpeBpalaromeecs: npu IeicTBUM BOAbl B A. AJJIOTPONHOE BUAOM3MEHEHHE
KHCJIOpOJa — 030H C 3TUIICHOM 00pasyeT coenunenue X cocrasa CoH4O3, koTopoe
[IpU JeHCTBUM BOABI IPEBPAILAETCS B 3KBUMOJISIPHYIO CMECh MypPaBbHUHOM KUCIIOTHI
u GopManpierusia, a Ipu Peakyuu ¢ BOOHBIM PACTBOPOM Cylb(uTa HaTpHUs AaeT
(hopmanbaerun u cynbdar HaTpHsL.

»  H3o00pasure cTpykTypHbIe popMmylsl coenuHeHnid A, B u C.

* Hanmmwre nosjHble MOJIEKYISApPHbIE YPaBHEHHsI ONMCAHHBIX B 3a7a4e MpeBpa-
IIEHUH.

*  YCcTaHOBUTE CTPOCHHUE YIIEBOAOpOAa Y, YCTOMUMBOIO K JACHCTBUIO KaK HEWU-
TPaJbHOTO, TaK M IIOIKUCJIEHHOI'O PacTBOPOB IE€pPMaHraHara Kajlus, €CIH
H3BECTHO, YTO B KaY€CTBE €ANHCTBEHHOI'O OPraHMYECKOIO MPOAYKTa MPHU I0-
ciie1oBaTeNIbHON 00paboTKe Y 030HOM M BOAHBIM PacTBOPOM Cynb(huTa HaTpUs
saBisieTcs BemectBo coctasa CoH>Oo.

15. 4-X110pOEH30IMOKCOIT

Pon

CHOCOOEH BCTYNAaTh B PEAKLHUIO C CyXUM MeTWiIMarnuinonuaom. OopadoTka mpo-
IOYKTOB 9TOH peakuy BOJOH NIPUBOAUT K 00Pa30BAHUIO CMECH JBYX H30MEPHBIX BE-
LIECTB, cofepKalux xJjop. Harpesas aTy cMech ¢ H30BITKOM KOHLIEHTPUPOBAHHON

HOJIOBOIOPOTHOM KUCIIOTHI, YIAETCS BBIIEIHUTD TONBKO [,2-arokcu-4-x10pOeH301 u
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KHUIKOCTh, coneprkanryro 15,38% yrepona, 3,21% Bogopona u uo.

a) KakoB cocraB peakIMOHHOI Macchl 10 00pabOoTKH BOJOH?

0) VYcTaHOBUTE CTPOEHHE H30MEPHBIX BEHIECTB, OMYUYEHHBIX U3 4-XJI0pOeH-
30/IMOKCOJIA TTOCIIE 00PabOTKU BOJIOM;

B) Hamumire ypaBHEHHS YIOMSIHYTBIX XUMHYECKHUX PEAKIH.

16. [Ipn wnccnenoBaHuM OEJNKOB YAcTO TPHMEHSIOT PEareHTHl, CEIEKTHBHO

MPUCOEANHAIOMINECS K OIHONW WJIM HECKOJIBKUM aMHMHOKHCIIOTaM, BXOISIIIUM B
coctaB OenkoBoil nenu. OOHUM W3 TaKUX PEAreHTOB-MOAU(HUKATOPOB SBISIETCS
aleTWIAeTOH (NMeHTaauoH-2,4). OH IpUCOeAnHSeTCS K OCHOBHBIM aMHUHOKHC-
noram apruauHy (CeH14N40O2) u mus3uny (CsH14N202). Ecniu mo okoHUaHUM 3TOM
peaxkuu B pacTBOpP 100aBIISIOT N30BITOK TMIPOKCUIIAMUHA, YIAaeTCsl OOHAPYKUTh
MPOLYKT IPUCOEANHEHNS PEareHTa TOJIBKO K OAHOM U3 3TUX aMHUHOKHCIIOT.

a) Hanumure cTpykrypHBIE (P3pMynbl apruHUHA U JIM3KHA.

0) Kax npucoenunsercs peareHT K apruHuHy 1 JIM3UHY?

B) KoTopblii M3 MpPOAYKTOB MPUCOCIMHEHUsI pPeareHTa yCTOMYWB K ACH-
CTBHIO FHIPOKCHIIAMUHA U TIoueMy?

r) Kak pearupyer ¢ rupoKcCuIaMuHOM BTOPOI MPOAYKT NMPHCOETNHEHUS
pearenra?

n) C xakoil Leibl0 MpH HMCCIENOBAaHUM OEJIKOB NMPUMEHSIOT PEarcHThI-
MOIUGUKATOPEI?

17. [Ipennoxure MEXaHU3MBbl OTPABIAIOIIETO AEUCTBUA CAEAYIOIIUX IIHPOKO-
HU3BECTHBIX AAOBUTHIX BCILECCTB, UCXOAA U3 UX XUMHUYCCKHUX CBOMCTB. HpeILHO)KI/ITC
XUMHNYECCKHUEC CHOCO6BI HCﬁTpaJ’IH:ﬁaHHH OTUX SA0B IpPU MONaJaHWU B OpraHnu3M
YCJIOBCKA. HpI/IBeIlI/ITe XUMUYCCKHUE PCAKIIUH, TOACHAIOIINE Balllk paCCYXKACHUA.
a) KCN; 0) HgCly; B) CO; 1) CH20; 1) HaS; e) unpwur.

18. TakoBa cTpykTypa Ilemu OHOTOIMMEpPa - PHUOOHYKICHHOBOW KHCIIOTHI
(PHK):
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0] OH
\ =0
o~ \

o 0o---
Buononumep nesoxcupubonykienHoBas kuciora (JIHK) ormmmuaercs or PHK
ToNbkO oTcyTcTBUEeM OH-rpynn B 2'-monoxKeHHsIX BO BCeX 3BEHBAX Ienu. Kak
BHJTHO M3 PUCYHKA, 3TH BEIIECTBA MPEJCTABIIAIOT CO00M monuMepHble Au3QupsI
dhochopnoii kucnotel. Pacmermenue nenn PHK B mienounoii cpene (menouHoi
THIPOJIN3) TIPOTEKAET JIETKO U MPUBOJUT K 00Pa30BAHUIO CMECH PABHBIX KOJIMYECTB
CIEyIOLIUX BEIECTB:

5' B 5
HO—CH, HO—CH, |,

H H H H

Z03P—0 OH OH O—POy>
JHK B mienouno# cpene He TUIPOIUIYETCS.
a) [peanoxure Mexanu3m menoyHoro ruaponusa PHK, oObscHstomuii 00-
pa3oBaHKe CMECH POJYKTOB.
0) OObsicHUTE MPUYKMHY 3HaYUTENBbHO Oombiiel ycrodunoctn JJHK k mie-
JIOYHOMY THIPOIIH3Y.
B) Kaxoe cTpoenune nMeroT 3aMecTUTENN, 0003HaYeHHbIE Ha PUCYHKaX CHM-

BOJIOM «B»?

19. HenpenensHbIit yrieBogopoa HOpOOPHAAMEH ITPH OCBEIIEHUH H30MEPH3Y-
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€TCs B IPeNesIbHbIA YITIEBOAOPO KBAAPUIMKIIAH, a P JEUCTBUHU KaTajlnd3aTopa
npoTekaeT oOpaTHast peakus:

hv _
/ — [Rh(CO)Cl,]

OTa peakuysi MOXKET OBITh UCTIONB30BaHa B (POTOXUMHUECKUX KKYMYISITOpax COJl-
HEYHOU YHEPTHUH.

[Tpu nonnom cropanuu 1,00 T HOpOOpHaTMEHa U KBAAPULIMKIAHA BBIICISETCS CO-
otBeTcTBEHHO 39,8 1 41,9 KJ[>K TETIIOTHL.

1) Hanumnre ypaBHeHUs peakiuii CropaHusl.

2) OmnpenenuTe MONbHBIE TEIUIOTHI O0pa30BaHUsS IaHHBIX YIJIEBOIOPOAOB,
€CJIM TETIOTHl 00pa30BaHMsl YIJIEKUCIIOTO Ta3a U BoAbl paBHBI 393,5 u 285,8 xJlx/
MOJIb COOTBETCTBEHHO.

3) KaxoBa MrHMMasnbHas AJIMHA BOJIHBI CBETA, KOTOPBIH MOXKET BBI3BAaTh Ipe-
BpalleHrne HOpOOpHaANeHa B KBaAPHIUKIIaH?

IMocrositHas [Tnanka h = 6,62« 10-34 I+ ¢, ckopocTh cBeTa ¢ = 3+ 108 M/c.

20. TeopeTndeckue MpeACTaBICHIS 0 MEXaHU3MaX HYKJICO(DMIHHOTO 3aMeTIe-
HUs ObpUTH pa3paboTtansl B 20-X rogax anrmmdaHnHOM WHTrompaoM. OgHAKo yKe B
CepeMHE CTOJICTHS OoJiee TIIATeIbHBIC MCCIICAOBAHUS MMOKA3aJIH, YTO KJlaccHde-
cKrie MeXaHU3MBI SNl 1 SN2 SBIAIOTCS CKOpee MCKITIOUCHHUSIMHE, YeM TpaBUIaMH.
Bort HexoTOphIe M3 TOMyYEeHHBIX TOTNIA PE3YIHTATOB:

L.
HyC H CHs

/C=C ~—>* C(Cl—C—CH=C(CH,
H;C CH,Cl

Takoe paBHOBecHEe YCTaHABIIUBACTCSI, HAIPUMEP, B anieToHe. [Ipruem oOMeH xitopa
Ha MEUCHBIN M30TOIT HE HAOIIOaeTcsl, eciiu 100a3uTh K pactBopy LiCl*.
II. {na coenuuenus
H 5o
| Il
Cl cC—0—C NO,

B pactBopuTene aneroH-soma (9:1) ObuM W3MEPEHBI CKOPOCTH palleMHU3aInH
(Viac), tuaponusa (Vsoly) U 3KBHINOpUpOoBaHUS (II€pex010B) METKHU (Veq):
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180 fe)
—C—0O0— —— _C_180_
a TaK)Ke MX 3aBUCHMOCTH OT KOHIIEHTPAIUU T00aBIseMOro a3uia HaTpus (HyKIeo-
¢wipHBIA areHT). [Ipu 3TOM 0Ka3anock, YT0 Veq™ Viac™ Vsolv U Veq HE 3aBUCHUT OT

KOHIEHTpauuH N3, @ Viac U Vsoly YMEHBILAIOTCS MPU Bo3pacTaHuu [N3].
1. [ns pactBopa

(Ifl
Cl C

B YKCYCHOH KHCJIOTE€ CKOPOCTBH paneMu3aluy 0oJblle CKOPOCTH colibBom3a B 30
pas.
IV. Jinst ckopocTeil conbBOM3a HEKOTOPHIX 3GHUpOB, Hanpumep, napa-CHs-
CsH4—CH,—CH>—OTs (Ts = napa-CH3—CgHs—SO,—), Habmonanucey cieayromme
3aBUCUMOCTH OT KOHIIEHTPAH A00aBICHHBIX COJEH JINTHS:

V solv V solv

% > [LiCIO,] ‘/ > [LiOTs]

Jus ommcanns >THX (aKTOB MPHILIOCH MPEANONIOKNTE, uTo RX (coenmHenws,
CIOCOOHBIE TUCCONMUPOBATh Ha MOHBI B PACTBOpPE) HAXOMATCS B PABHOBECHH HE
TOJIEKO CO CBOOOTHBIMHU COJIBBATHPOBAHHBIMHA MOHaMH R* 1 X, HO Takke | C He-
KOTOPBIMH JAPYTUMH YaCTHIIAMH.

Bomnpocst:

a) UTo »To MOTYT OBITh 32 YACTHIIHI?

0) Onmpasch Ha BELABHHYTOE Bamu ipenmonoskeHue, 00bICHUTE BCE IMPUBEICHHBIC
BBIIIIE DKCTIEPUMEHTAIFHBIC (DaKTHI.

21. Peaxyus onyonuxosana ¢ 2011 200y:

[pu peakuuu audTHIOBOTO 3(Hpa MaNOHOBOW (TMPOMAHIUOBOM) KHCIOTHI C
JUOPOMATAHOM B MPUCYTCTBUU 3TUJIATA HATPHUS C MOCICAYIONUM TUAPOIU3OM U
00pabOoTKOW TMEPOKCUAOM BOAOPOJAA MOIYYACTCS OKUCIIMTENb, MPEBPAIIAFONIUI
COCIMHEHHUS C JIBOMHOM CBS3BIO B TUOJBI. ATOMBI BOAOPOAA B 3TOM OKHUCIUTEINE
XUMUYECKU IKBUBAJICHTHHI (T.€. HEPA3TMUKUMBI B XUMUYECKUX peakiusx). O KakoM
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COCTMHECHHUH UJIET PEeUb?

22, IIpn okucrneHunn yrneBoiopona A BOXHBIM PacTBOPOM II€pMaHraHaTa
KaJMs IOocjIe Pa3oKeHUs! peaKIIMOHHOW CMECH BBIJENEHBI 1Be KUCI0Thl B u C:

COOH
1. KMnO,
_ +
2. H* OH
COOH COOH
A B C

[IpoBenenue 10 e peakiy B IPUCYTCTBUH CYlb(haTa MarHusi IPHUBOJTUT TOJIBKO
K kuciuore B.

Bompocsr:

a) [pennoxure Mmexanu3m 00pa3oBanus KucioTs C.

0) OObsicHUTE BIUSHUE CyNb(ara MarHus Ha pe3yJabTar OKUCIICHUSI.

23. Uccnenyercs ctpoenue yrmeBonopona X. Macc-ClieKTp ero conep>KuT Mo-

nexynsipHbiid ik 130; B criekTpe mpoTOHHOTO MarHUTHOTO pe3oHanca (IIMP) mpu
100 °C obHapy»)uBaeTcs TOJIBKO OJWH CUTHAI MTPoToHA (& = 4,2 M.11.), 4TO O3HAYaeT
PaBHOLICHHOCTh BCEX BOAOPOJHBIX aTOMOB, & IIPH OXJIAXKAECHUH CTPYKTYpa CIIEKTpa
YCIIOXKHSACTCS] — IMOSBJISIFOTCS. YEThIPE PA3IMYHbIX I'PYIIBI CUTHAJIOB: aJUIMJIbHBIC
IIPOTOHBI, IBa BUHWIBHBIX U LUKJIONpONaHoBble. BemecTBo X TepMUUECKU YCTOM-
YHMBO U JIETKO BO3TOHSETCS.

X MONy4eH KHUIISTYCHHEM LMKIOOKTaTeTpacHa C mnocienyromuM YP-obmyueHneM
(BTOpPBIM HPOLYKTOM B 3TOM CHHTE3€ SIBISIETCS O€H30J1, M OOJbIe HUKAKHX Op-
TaHMYECKUX MPOAyKTOB He obOpa3zyercs). [Ipu 350°C u3 X obpasyercs BEIeCTBO
Y, Taxke uMerolee B Macc-ciekTpe MoneKyisipabiid nuk 130, Ho IIMP xotoporo
COIIEP>KUT ABE IPYIIIBI MUKOB — OKOMIO 6 M.A. ¥ 2,5 m.A. IIpu HarpeBaHuu B npu-
CYTCTBHH IUIATHHOBOT'O KaTajau3aTopa u3 Y nosryyaercs Z, ¢ MOJICKYISIPHBIM ITMKOM
128 B Macc-cneKTpe, U TOIBKO OJHOM rpyIIoil NpOTOHOB OKOJIO 7,5 M.II.
Onuinre ynoMsiHyTble Bbllle BemecTsa. [lonxymaiite, mouemy X 6e3 oxmaxaeHus
MMEET 3KBUBAJICHTHBIE aTOMBI BO1Opoaa?

24. [Tpu pagukanbHO# conmonmMepu3anuu MoHOMeEpoB A U b oOpasyercs cra-
TUCTHUYECKHUH COIMOJIUMEpP, COCTaB KOTOPOTO 3aBUCUT OT COOTHOIIEHUS KOJMYECTB
MOHOMEPOB B CMECH M MIX peakMoHHOH criocoOHocTH. B 1933 roay I IItaynunrep
MOKa3aJl, 4YTO CYLIECTBYIOT MOHOMEPHBIE Maphl, KOTOPbIE 00Pa3yIOT COMOIUMEPHI C
gngHnLHHM YyepeIoBaHHEM MOHOMEPHBIX 3BEHBEB IPH JIFOOBIX COCTaBax cMeceil



MoHOMepoB. OIIMH U3 Mapbl MOHOMEPOB SIBIISIETCS CHIIBHBIM 3JICKTPOHOPAKIIETI-
TopoM (okcup cepsl (IV), ManenHOBBIN aHTUAPUA), APYTOH — 3IEKTPOHOAOHO-
poMm (oneduHbI, qUeHsl U ap.). McciemnoBaHus, BBIIOIHEHHBIE aBTOPOM 3aaqd
B.b.T'ony6eBbim Metogom JI1P, mokazanu, 4To B Xoz€ mporecca MoJMMepu3alii
TaKoW Mapbl HAOIIOAETCS PaANKall TOJIBKO OIHOTO MOHOMepa. SIBlIeHue yepenyro-
HICHCS COTIOTMMEPH3AINN HCUEPITBIBAIOLIETO OOBSICHEHUS JI0 CHX IO HE UMEET.

a) [peanoxure MexaHNU3M, KOTOPBIA MOT ObI OOBSICHUTH 00pa30BaHUE Yepe-
DYIOLIEroCsl CONMOIUMEpa.

0) Hannmure KuHETHYECKOE YpAaBHEHHWE, OTBEYAIOLIEE IIPENIIOKEHHOMY
MEXAHU3MY.

B) IIpu kakoM cocTaBe CMECH MOHOMEPOB CKOPOCTh CONIOJIMMEPU3ALIMM MAK-
cumManbHa? OTBET HOATBEPIUTE PACICTOM.

r) W3BecTHBI cityuau, KOT/Aa, B OTIIMYHE OT OOBIYHOM paJiKaIbHOM MOINMepH-

3aITiH, CKOPOCTH YePEIYIOIICHCS COTIOMMEPU3AIIIH C TOBBIIICHUEM TEMIIEPaTyPhI
magaetr. Kak 3T0 MOXXHO OOBSICHUTH Ha OCHOBAaHUM BalllEl TUIIOTE3BI?

25. I/ISBGCTHO, UTO IJId HCEKOTOPBIX KOMIIIICKCHBIX COCI[I/IHQHI/Iﬁ BO3MOXXHO
CyHIeCTBOBAaHUC HECKOJIBKUX CTECPCON30MEPOB.
a) B kakxux ClIydadX OKTadApUYCCKHUEC KOMIUICKCHI MCTa/ula C IIECThIO

OAHOAaTOMHBIMHU MOHOJACHTATHBIMU JIMTaHAaMH 6y,Z[yT XI/IpaJ'IBHLIMI/I? O6CYL[I/IT€ BCC
BO3MOJXHBIC CJIydau, a I HpOCTCﬁLHGFO I/I306p8.31/IT€ MMPOCTPAHCTBEHHOC CTPOC-
HHUC BCCX N30MCPOB.

0) Kak m3meHuTCS Bam OTBET Ha BOMPOC a), €CIU JIMTAaHABI MOTYT OBITh
MHOTOATOMHEIMHU M OMIEHTATHEIMA?

B) MoryT 1 ObITh XUPATBHBIMU KBaJ(PATHBIC KOMILJICKCHI ¢ OTHOATOMHBIMHU
MOHOIEHTATHLEIMH JIMTaHIaMu?

r) Kak u3MeHHTCS Balll OTBET Ha BOMPOC B), €CIU JIMTAHJABI MOTYT OBITh
MHOTOaTOMHEIMU?

) N300pa3ure MpOCTPaHCTBEHHOE CTPOCHHE BCEX BO3MOXKHBIX H30MEpPOB

OKTa3pudeckoro xomruiekca ML3, tne M — moH meramna, a L — OupeHTaTHBIN
CUMMETPUYHBIN JUraHa. B KakoM OTHOIIEHHH 3TH M30MEPHl OTHOCATCA APYT K
apyry?

e) W3BecTHO TONBKO J1Ba M30MEpa COSNUHEHUS Cr(en)g+ e en — STHIICH A~
muH. OOCynuTe, COBNANaeT M 3TOT (aKT C BalllIMH BEIBOJAAMH?

x) [Ipemnoxxure MeTOA MOMYYSHHS YIMOMSHYTHIX B BOIPOCE €) M30MEPOB B
guctoM Buje. [laiite 00bsICHEHNE TIPEATIOKEHHOMY CTI0CO0Yy.

3) J1g OKTa’ApUYeCcKUX KOMITJIEKCOB Zn(en)g+ u Ni(en)g+ HU3BECTEH TOJIBKO
onuH n3omep. Kak 310 cornacyercs ¢ BalllMu BEIBOAaMHA?

26. [Ipn nccnenoBaHMM HEKOTOPOTO TeNTalenTHa MOMYy4YeHbI Cclenyrolne
pe3yiabTaThl:
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1) Mocne momHOTO €ro TUApoiu3a 00HAPYKEHBl AMHHOKHCIIOTHI: BaJIMH,
TUPO3UH, JIM3UH U INIyTaMUHOBAA KHUCJIOTA.

2) Ilpu pH 6,5 obmwmii 3apsy rentanenTia paBeH +2.

3) Iocne ormerienus: N-KOHIIEBOH aMHHOKHCIOTHI 00pa3oBajicsl TeKca-
menTu ¢ oommM 3apsaom +3 mpu pH 6,5.

4) XumotpurncuH ((pepMeHT, pacHICTUISIONINI NEeNTUAHYI0 CBS3b IMOCIe
apoOMaTHYecKoll aMHHOKHCIIOTHI) pacUIeIUIsieT TenTanenTua Ha Tpu (parmeHTa:
Tpunentua A u nsa aunentuna B u C.

5) Ilpu snexTpodopes3e NPOMYKTOB PACHICIICHUS XUMOTPUIICUHOM IIPH
pH 6,5 nonyuena anekrpodoperpamMma Buaa:

- +

o=
N
o>

Bompocsr:

a) CKOJNBKO OCTaTKOB ITyTaMHUHOBOHM KHCIIOTHI U JIM3MHA BXOAUT B COCTaB relTa-
nenTtuaa’?

0) KakoB N-koHIIeBOI 0CTaTOK?

B) CKOJIBKO OCTAaTKOB TUPO3MHA M BaJlMHA BXOAWT B COCTAaB renraneruia?

r) KakoB o6mwmii 3apsn ¢pparmentos A, B u C?

1) KakoB aMMHOKHCIOTHBIN cOcTaB Kakaoro ¢parmenta?

¢) KakoBa nmepBuuHas cTpyKTypa renramnenTtiia?

*) MoskeT 5 renranenTu oopa3oBarh o.-ciiupans npu pH 6,5 u mpu pH 127

Bce orBeThI nosicHuTe.

Pewenusn:
1. Jlist onipesieNieHns MeXaHU3Ma 3alkileM BO3MOXKHBIE PEakIHU MPOTEKaro-
mwe mpu pasnokeHun O3:

0;=0,+0°

0 +03;=20;

0°+0" =0,

O4eBHIHO, YTO TPETHSI PEaKIHI HE MOXKET UMETh CYLIIECTBEHHOTO BIHUSHUS Ha MPO-
1ecc pa3iokeHus, TaK KaK KOHIIEHTPAIHsa aTOMapHOTO KHCJIOPOAa B CMECH MaJa.
Taxoke TOTHYHO TIPEATONOKNTE, YTO TIepBasi peakIys paBHOBECHA, a BTOpasi He00-
paruMa. 3anuiieM BeIpakeHHe ISt KOHCTaHTBI PABHOBECHS TIEPBOM peaKIuu:
K=[02]-[0"°])/[0O3].
Bripaszum 0TCI0Aa KOHUEHTPALMIO aTOMAapPHOTO KHCIOPOia U MOACTaBUM €TI0 B BbI-
paxeHue JJIs1 CKOPOCTH BTOPOM peaKluu:
[0°]=K-[03]/[02]
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V2 =k-[0"][O3]

Vo =k+K:[03]¥[0:]
[TomyuenHOe BBIpakeHHE aHAIOTHYHO naHHOMY B ycinoBuu (k' = k- K), mostomy
BBILIEU3IIOKEHHBIH MEXaHU3M CJIEAYET CIUTATh MIPABIOIOAO0HBIM.

2. Kakoii-To He CIIUIIKOM OOMBIIOH BEIOOP BEMIECTB C MOJICKYJISIPHON Maccon
4 nmpenocrasisiet Tabnuiia Menzaeneesa: renuid, aevrepuii, HT, rne T — Tputuit; u
BCE, COOCTBEHHO.
[TommpoGyem cmoaenupoBaTh peakiuu, MPOTYKTOM KOTOPBIX SIBISETCS
— TeJUi U YTO-TO C MOJEKYISIPHON Maccoi 25: 4TO-TO HE OUEHD MOTy4aeT-
cs1; maxe ¢ TabnuiamMu TypoBol HUYEero KpoMme JecopOLny reivs U3 HuTpua dopa
HE MPUIYMBIBAETCSl, HO 3TO, CTPOTrO TOBOPS, HE SABIIETCA XUMUUYECKOW pEaKUEH.
— ¢ JEUTEpUEM TOTYULIE:
26Li + 2DF = 26LiF + D,
W, mo unee, nomkHa CyIIECTBOBATh peakius aeruapuposanus oopasomna (N3B3Deg):
N3B3Dg¢=BN + D»
— HT nonyyaror aHaJIOTMYHO:
6LiT + HF = ¢LiF + HT

3. Brrancimm MOIBHYIO SHEPTHIO CTOpaHHs OyTaHa

Q1=128,5-22,4 = 2878 xJIx.
U3 mnonydeHHOTo 3HAYeHWs SHEPTHU CTOPAHUS MOXHO BBIYHCIUTH TEIIOTY 00-
pasoBaHusi OyTaHa. bByTaH cropaeT 1o ypaBHEHHUIO:

C4Hio(r) + 6,50(r) = 4CO(r) + SH0(k) + 2878 k[T

Terora obpazoBanust OyraHa Q(CHs4) mMoxkeT OBITH BBIYHCIIEHA KaK Pa3HOCTh
Mexay teriotamu obpazoBanus CO> W BoAbl M 0O0IIEH TeryIoTON cropaHus (c
y4eToM KO3 UITUESHTOB):

Q(C4Hio) = 4Q(COy) + 5Q(H20) — 2878 =
=4394 + 5286 — 2878 = 128 k][

s pacuera snepruu paspsiBa C—H u C—C cBs3eil B MoeKyie BemecTBa MOXKHO
BOCIIOJIb30BAThCS 3HAYEHUSIMU SHEPIMM, COOTBETCTBYIOIIEH IOJHOMY pachamy
BELIECTBA Ha 3JIEMEHTAPHBIE YIVIEPO U BOJOPO/] 110 YPABHEHHUIO:

C4Hio(r) = 4C(r) + 10H(r) + Q2

g pacdera BOCIONB3yeMCsl YPaBHEHUSIMH, OTPAKAIOIIMMU 3aTpaThl SJHEPTU Ha
pacmag Monsi OyTaHa Ha rpadUT W MOJEKYISPHBIA BOJOPOJ, MONHOE HCIapeHHe
(aromu3anuio) rpaduTa 10 aTOMAapHOTO YIVIEpOAa U TUCCOIMAIIUIO MOJIEKYI BOJIO-
poJia Ha aTOMBI:

C4Hi0(r) = 4C(rpadur) + SHa(r) — 128 xJIx
227



C(rpagut) = C(r) — 715 xJIx (1)
Ha(r) = 2H(r) — 436 x/Ix 2)

CyMMUpY$ 3TH YpaBHEHHS, TIOTYUHM:

Q2=4.(-715)+ 5+(—436) — 128 =-5168 /I k.
O003HaunM 3HEPTHUIO pa3pbiBa cBszeil yriepoa—yriepon Q(C—C) = X u 3HEpruro
paspsiBa cBs3eit yrepoa—Bogopon Q(C—H) =vy.
B moznekyne Oyrana npoucxonut paspsiB 3 cBsizeit C—C u 10 csizeit C—H.
Ortclofa moy4yaem ypaBHEHUE:

3x + 10y =-5168 (x1x) (A)
TemtoTa cropanus Mo nukiiorekcana (M==84):

Q3 =47,1-84 =3956 (xk/Ix).
Wcxonst U3 ypaBHEHHS CTOPaHUS [IUKIIOTeKCaHa

CsH12(x) + 902(1) = 6CO2(T) + 6H20(k) + 3956 x/Ixk,
BBIYHCIIMM TEIUIOTY 00pa30BaHMsI IMKIIOTEKCaHA:

Q(CH12) = 6Q(CO2) + 6Q(H20) — 3926 =
= 6394 + 6286 — 3956 = 124 (xJI).

Kak u B ClIydac 6yTaHa, BBIYHCJIMM TCIJIOTY aTOMHU3allU IIUKJIOTCKCAaHa 110 ypaB-
HeHuto CeHi2(x) = 6C(1) + 12H(T) + Qa.
KoMmOuHMpys ypaBHEHHS PA3I0KEHHs [IUKIIOTEKCAHA:

CsHi20kx) = 6C(rpadut) + 6Ho (1) — 124
¢ ypasHerusiMu (1) u (2), momydaem:
Q4= 6+(=715) + 6+ (—436) — 124 =-7030 (xIx).

B Mornekyire nukiorekcana mpoucxoaut pa3peiB 6 csazei C—C u 12 cpszeit C—H.
Orctroma cienayeT BTopoe anredpandeckoe ypaBHCHHE:

6x + 12y =-7030 xIx (B).
Pemas cuctemy anreOpandeckux ypaBHeHUH A u B, momygaem:

x = (5Q4— 6Q3)/12 = -345 xJI>x/mMoas (3HEprHs pa3peiBa csazeir C—C),

y =(2Q3 — Q4)/8 =413 x/I»x/monb (areprus pazpeiBa cBsazeir C—H).
Brruncnennple BETUYWHBI BECbMa TMPUOTU3UTENBHBL, TaK KaK pacdeT IPOBEICH B
MIPEATIONIOKESHUH, YTO SHEPTHUHU pa3phiBa i 00pa3oBanms oboit C—C u C—H cBsa3u
B MOJIEKYJIE OAUHAKOBBI. B TO e BpeMs M3BECTHO, 4yTO »Hepruu paspeiBa C—H
CBSI3M TIPU NIEPBUYHOM, BTOPHYHOM W TPETHYHOM aToMax yTIIEpPOAa OTIMYAIOTCS
npumepHo Ha 10%. Kpome Ttoro, mocnemyromuii OTpPBIB aTOMOB BOAOPOAa OT
BO3HUKAIOIINX paJiKaioB, HanpuMmep, nepexoast CH3— CH, — CH — C 6yayr
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COTIPOBOXKJATHCSA PAa3HBIMHU SHEPreTHUYECKMMH 3aTparaMy Ha KaXJOM U3 ATaroB
nporecca. Ilomyuennsie cpennue 3nadeHus sHepruit csazer C—C u C-H wmao-
MIPUMEHHMBI JUTSI IUKJIOTIPOTIAaHOBOW U ITUKJIO0YTaHOBOM CHCTEMBI, TaK KakK B 3THX
CHCTEMax MMEEeTCsl CHIIBHOE YITIOBOE M TOPCHOHHOE HarpsiKeHHe (3aCJIOHEHHOCTh
aTOMOB BOZIOPOZA B IJIOCKOM MoOJIEKysle ITUKJIONpOIaHa), KOTOpble BHI30BYT CHIIb-
HOE UCKaXCHHUE BEJINYMH SHEPIUil CBI3EH.

4, [lo ycnoBuro BUAHO, YTO aMuj HATpHs JEWCTBYeT Ha KapOOHHUIIBHOE
COETMHEHHE JIBOSKO: allb()a-TMKETOHBI OH IMOJBEpraeT OSH3WIBHCH MeperpyTin-
POBKe, SIBISISICh KaTaln3aToOpOM, a JAPYTHEe apoMaTHYeCKUe KETOHBI PacIIeILIIeT C
o0Opa3oBaHHEM aMuja KUCIOTHI U yrneBogopoaa. Coemunenwus Il u V npexcras-
JISIOT COOOM BEIECTBA, CIIOCOOHBIE PearnpoBaTh C aMHJIOM HATPUS CIEIYIOIIHMU
crocodamu:

(0]
CONH,
1. NaNH,
—>
2. H,0
(0) O
HO COOH
1. NaNH,
—_
2. H,0

HpCBpaH_IeHI/IC BC€IICCTBA IV no TUITY JUKECTOHOB HC MPEACTABJIACTCA BO3MOXHBIM
H3-32 BEICOKOH HaPsKECHHOCTU B TUHIIOTETUYCCKOM IMPOAYKTC MIEPETPYIITUPOBKU:
HO COOH

o4

Haunbonee BeposaTHO OATOMY MPOTEKAHUE PEAKIIMHU 110 TUITY KETOHOB.

Hcxons W3 maHHBIX 3a/1a4d, JUKETOHBI HE 00pa3yroT MPOAYKTOB pa3pbiBa CBS3U
CO—CO. YuutsiBas SKBUBAJICHTHOCTb 000WX KapOOHMIILHBIX TPYIIT B MOJICKYJIE
1V, 3anmceiBaem:
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o) 0
1. NaNH2
H,NCO — CONH,
2Hﬁ

5. [Tpu 80° C B monekyne numetundopmamuaa (JJMDA)
0)
I CHj;
H—C—NC
CHj;

00€ METHITbHBIE TPYTITHI SKBUBAJICHTHBI.
[pu am3kux Temmeparypax (—70°C) 3arpynnsercs BpameHue BokpyT cBsa3u C—N,
TaK KaK YBEIIMYMBACTCSI BKIIAJI BTOPOU MPEACIBHOM CTPYKTYPHI:
C]
O O
Il | @
H—C—N(CH3), <—> H—C=N(CHs),

Y METHJIHHBIC TPYIIIBI CTAHOBATCS HEAKBUBAJICHTHBIMU.
Jns N-merundopmamuna CH;3NHCHO mipu Hu3KO0# TeMmeparype:

© S
0 0

_e=R =2

\\ah e

J1s KaXk o U3 CTPYKTYp XapaKTEPHO IO TPH TUIIA PA3HBIX IPOTOHOB, T.€. B CYMME
LIECTh TUIIOB POTOHOB.

6. W3menenue yria BpalieHus B Cllydae pacxoA0BaHHs ONTHYECKH aKTUBHOTO
COEZIMHEHHSI TPOUCXOUT TIPH 00pa30BaHMHU: a) paliemMara; 0) ONTUIECKH aKTUBHO-
TO COCMHEHUS JPYToii KOHQUTYpAIMK; B) ONITUYECKU aKTUBHOTO COSTUHEHUS TOU
e KOH(UTypaIiu, HO ¢ APYroi aOCOMIOTHON BEIMYMHON yIiia BpallleHusl.

O0wem pactBopa, paBubiii 2,07 M, comepxut 0,1-2,07/170 = 0,00122 momb
AgNO3. CrnenoBarensHo, B 5 Ml peakiuoHHoi cmecu Haxoautcs 0,00122 mons
CI-. Ilpu nonHOM mpoTekaHuM peakiuu oopasyercs 0,1-5/136,5 = 0,00369 monn
npoaykra u croisko xe Cl-. Peaknus npoxoaut Ha 0,00122/0,00369 = 0,333, wiu
33,3%.

Jannast peakius — HykJieopuiabHOTO 3amenieHus. Bo3aMoxHbIe MexaHu3Mbl — SN 1
u Sn2. [lo mexanuzmy Sn1 mpoucxomuT oOpa3oBaHHE IUIOCKOTO KapOOKaTHOHA
C TOCJIEAYIOIIEH PABHOBEPOSITHOU C JIByX CTOPOH aTakOM BOJBI, IPHUBOASIILIECH K
gggeMqucxoﬁ CMECH:



CH; CH; CH;

H,0
CH3CH2+ Cl —> CH3CH24(® —_—> CH3CH2+ OH

COOH COOH COOH

parmemar
[To mexaam3My SN2 TPOMCXONWUT CHHXPOHHOE 3aMelIeHrne ¢ 00pa3oBaHUEM IPO-
IYKTa ¢ IPOTHBOMNOIOKHBIM 3HAKOM BpalieHus (oOparienrne KoHQUTypannn):

CH3 CH3CH2 CH3 CH3
H,0
CH3CH2+ Cl — 27 | HOH---¥---Cl W HO + H,CH;C
COOH COOH COOH

Bo3MoxkHBI TpU ciyyas: TOJIBKO MEXaHU3M Sn1 — yron mo OKOHYaHMM peakluu
paBeH HYNIO, TOJIBKO MEXaHU3M SN2 — yrojl BpallleHus B KOHIE peakuuu —2,5°,
CMEIIaHHBI MEXaHU3M — POMEKYTOUYHBIH YTOJl BpaIIeHUs.

Homns ucxogHoro BemiecTsa B peakiuonnoi cmecu 0,66, nons npoaykra 0,333 (cm.
Bhie). O603HaYMM 3a X JOJII0 MPOAYKTA, MOMYUYHBILETOCS MO MEXaHU3MY SN2.
Torma nons npoaykra mo mexanusmy Sn1 paeHa (0,333 — X). Yron BpamieHust s
cmecu cocraBut 0,667 (+5°) + X(-2,5°) = 3°, orctoma X= 0,134, T.e. nons mpo-
nykra o SN2 passa 0,134, a mo Sn1 — 0,200. B kon1ie peakiuu (pu COXpaHSHUH
COOTHOIIICHHUSI MEeXaHU3MOB) jtoJist SN2 coctaBuT 0,134+1/0,333 = 0,4. Torna yron
BpallleHus nociue okoHdanus peaxuu 0,4« (—2,5°) = —1°.

7. st obpazoBaHus 2,2-TUMETHIITICHTAHA B IPUCYTCTBHH CEPHOU KHUCTIOTHI
MOYKHO TIPEUIOKUTH CIEAYIOMINA MEXaHU3M:

CH3;CH=CH, + H,SO4 = CH3'CHCHj(A) + HSOs (1)
(CH3),CH*+ (CH3)3CH = (CH3);C*(B) + CH3CH2CH3 2)
(CH3):C*(B) + CH,=CHCH3 — (CH3)3;C-CH2"CH—CHj3 (C) 3)

(CH3)3CCH2"CHCH3 + (CH3)3CH = (CH3)3C*(B) + (CH3)sCCH2CH2CH3  (4)

Peaxmuu (1) 1 (2) MOXXHO paccMaTpuBaTh KaK IIMIIMHPOBAIIE IIEITHOTO MOHHOTO
mporecca (3)—(4)~(3)—(4)-... B atom mporecce MeHee CTaOMIbHBIC BTOPHYHBIC
kapOokaTroHbI (A) u (C) OTPBIBAIOT THAPHUI-UOH OT MOJICKYJ YIJICBOAOPOAA C 00-
pazoBaHueM OoJiee CTaOMIIBHBIX TPETUYHBIX KapOoKaTHOHOB (B).

B otcyrctBHe ciiefioB Biaru (Cyxoil BO3AyX) W B ra3oBoii (aze oOpa3oBaHue
kapOokaTroHOB (A) — (C) 3aTpyaHEHO, ¥ peakius MOXKET MPOTEeKaTh MO0 CBOOOA-
HOPAJVKAILHOMY MEXaHU3MY, T.K. OPOMOBOMOPOJ MOXKET YAaCTHUYHO OKUCIIATHCS
BO30YKJICHHBIMH MOJICKYJIaMH KHCIIOpOJia ¢ 00pa3oBaHUEM aTOMOB Opoma

HBr +-0-O- — Br- + HOO- (5)
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Atombl Opoma BbI3BIBalOT oOpaszoBanue pagukainoB Cs3Hse, CsHoe, C4HgBre.
OOGpazoBaHue TOTO ke H30Mepa refnTaHa MPOXOoIuT 0 CXeMe:

Br- + (CH3);CH = HBr + (CH3)3:C- (X) (6)

(CH3)3C- + CH,=CHCH3 — (CH3)3C—CH,—"CH-CHj5 (Y) @)

(CH3);C-CH>—"CH—CH3 (Y) + (CH3):CH =

= (CH3)3C- (X) + (CH3)3C—-CH>—CH>—CH3 (®)
[Tocne cranuii ummmuupoBanus (5) u (6) peaxius pa3BUBaeTCS Kak IETTHONW CBO-
6onHopagukanbHblil npouecc (7)—(8)—(7)—(8)—..., B KOTOPOM MEHEe CTa0HIbHbIE
BTOpUYHBIEC paaukaisl (Y) mpeBpariaroTcs B 0ojiee CTaOMIbHBIC TPETHIHBIC PajT-
Kauel (X).

Paznuune B sHEprUAX 00pa3oBaHMs paJUKaIOB MEHBIIE, YeM I KapOOKaTHOHOB;
KpOMe TOTO, Ha CTaIM¥ HHUITUHPOBaHUA (7) BO3MOKHO 00pa30BaHHE APYTHX paJn-
KaJIOB, B YaCTHOCTH, OoJiee crabmnbpHOTO paaukana C3Hs:; B pe3ynbrare MeHbIIeH
M30UpaTeTbHOCTH CBOOOTHOPAANKAITHHBIX TIPOIIECCOB BBHIXO/ 2,2 -TUMETHIIIICHTaHA
— OJTHOTO M3 BO3MOXHBIX IIPOTYKTOB peakIuii — OyleT HIKe, 9eM B CIIydae HOHHBIX
mporieccoB. (MOXXHO ydecTh Takke, 4TO B IIEPBOM IIPOIIECCEe B XOZE PEeaKIUH HET
M30BITKA MIPOTIEHA KaK y4acTHHUKA MPOIIecca).

8. PacTBOp nmeruaparieToBoil KUCIOTH B BOJIE UMEET KHUCIYIO PEakinio. ITO
MPOUCXOAMT ITOTOMY, YTO BOIOPOJ MPH aroMe yriepoaa B 3 MOJOXKEHUU COCE-
CTBYET C TpeMs KapOOHMIBHBIMU TPYIIIAMH, U 33 CUET UX AIEKTPOHOAKIIEITOPHBIX
CBOWMCTB M YCTOWYHMBOCTH 0Opa3yrolerocs kapOaHMOHA CTAaHOBUTCS KHUCIBIM U
JTIUCCOLUUPYET.

yT-II/ITBIBaSI, YTO IIPpH NPEBpaAICHUN 9TON KUCJIOTHI B JAUMETUIIITAPOH OTHICIIACTCA
Tosbko CO2, BO3MOXKHA CIIETYIOIIAs cXema:

(@) O O O 0
CH; f‘\(u\ CH, | COOH
H,O (H*) —
H;5C @) O HsC OH
OH OH
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3aTCM:

¢} ¢}
COOH COOH
—Hzo (HY | | -CO, (HY) | |

H,c” Y07 TCH, Hyc” Y07 TCH,

JAvMeTUINUpoH ONMUChIBAE€TCs CIEAYIOIMME IPEAEIbHBIMU CTPYKTYpaMU:

S
O 0]
/
U U
X

a, CJICOOBAaTrcjIbHO, UMCCT 4YaCTHYHO apOMaTI/ILICCKI/Iﬁ XapakTep, npuiem Kap60—
HUWJIbHAA TpyIia y4aCTBYCT B apOMATUICCKOM COIIPSIIKCHUU U TCPSCT CIIOCOOHOCTD
BCTYIIATh B pCaKiu C HYKJ'ICO(i)I/IJ'IaMI/I, YTO XapaKTCPHO AJIsI KECTOHOB U AJIbACTUIOB.
HpI/I PpCaKknuu C KUCII0TaMH O6pa3YIOTCH COJIM JUMCTUIIIIUPUIIUA:

0 OH
/f‘j\ H+X7 fj\ ’ e
_—
N
C 0 CH; H,C 0 CH;

¢ pUKCUPOBaHHON apOMaTUUECKON CTPYKTYPOil, YTO OOBSACHSIET UX YCTOHUYNUBOCTb.

9. IIpu 600°C paBHOBEcHE peakiliy TEPMaHHs C MOJOM CHJIBHO CIABHUHYTO
K HCXOAHBIM BCIICCTBAM — U3 TPY6KI/I OTKaYMBAIOTCA IMPAKTUYCCKH TOJIBKO ITapbl
uosa.
st ocyIiecTBIeHHS TEPEeHOCa TepMaHusl, KOTOPBIA caM He CIapseTs IPH yKa3aH-
HBIX TEMIICpATypax, uo4 AOJDKCH AaBaTh C HUM JBa JICTYUUX COCAUHCHNA, B OJJHOM
N3 KOTOPBIX HAa OJHO MU TO KE€ KOJUYCCTBO MOJa MPUXOAUTCA 60J'H>IHC répmanusi,
YCcM B JPYIOM. TOI‘I[a COCIMHCHUC I'CpMaHUs C HHU3KO# BaAJICHTHOCTBHIO MOJKET JAuUcC-
IPONPIMOHUPOBATh HAa COEAMHEHHE ¢ OOJiee BEICOKOH BaJeHTHOCTHIO U TePMaHU:
Ge + ], = Gel,, 1
2Gel; = Gels+ Ge. 2)
OueBuHO, uTO mepBas peakims ocymiectsisercs mpu 300°C. Koraa mapsr Gels
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muhGYyHIUPYIOT B «XOJIOMHBINY» KoHel[ TpyOku (250°C), paBuoBecue (2) cme-
maeTcs BrpaBo. B pesynbrare muddy3un TeTpanoans repMaHus IepeHOCHTCS B
ropsTYuii KOHEI| TPyOKH, TIe pearupyeT ¢ TepMaHueM — paBHOBecHue (2) CIIBUHYTO
npu Oosiee BBICOKOW Temrieparype BieBo. Takum oOpazom, Gels siisiercs mepe-
HOCYHMKOM TepMaHusI.

B tpyOke Haxomsatcs 1,450/72,5 = 0,02 monb Ge u 0,063/127 = 0,005 moib J2. Eciin
MPOU3BECTU OTKa4YKy mapoB u3 cocyna npu 300°C, korma B razoBod (asze Oymer
Haxonutbest Gelz, motepu MoryT coctaBuTh 730,005 = 0,36 (1) Ge.

ITpu 250 °C norepu repmanust OyayT MeHbIIe B 1Ba pasa: 73+ 0,005/2 =0,18 (1) Ge.
PeanbHble moTepu OyayT, KOHEYHO, TOpa3lo0 MEHbIIE (Beb MepBasi Peakius TOXKE
obpartrma). [ToBeIIeHHEM TeMIlepaTypsl Mepes OTKaukod paBHOBecue (1) moutn
MOJTHOCTHIO CIBUTAIOT BIIEBO.

10. a) B Mmonekyne nmeroTcs 1Ba HEIKBUBAIEHTHBIX XHPAJIBHBIX aTOMa YIIIEPO-
na — Cy u C3, moatomy 2-xJ10p-3-QpeHnI0yTaH UMeeT YeThIpe CTepeorn3oMepa.

3 2 H,O 3 2
cI:H—(I:H—Cl H—2Cl>/ \ (le—cltH—OH

5) CH; CH; — CH; CH;
B) IIpu mexanmsme Spl panemusyercs toneko Cp, IpU 3TOM AOJKHA CO-
XpaHAThCS ONTHYECKAsk aKTHBHOCTH 3a cueT Cs. [Ipu mMexanusme S,2 oOparieHue
koH(puryparwu npu C, ToXXe He BIIeUeT 32 cOO0¥ MOTEPH ONTUIECKON aKTUBHOCTH,
Tak kak C; u C3 HE3KBUBAJICHTHBI M WX yAeNbHas BpalllaTelbHasi CIIOCOOHOCTH
JIOJDKHA OBITH pa3nuuHoi. ClieoBaTeIbHO, MOTHAS paleMu3alus JeHCTBUTEIHHO
aHOMaJIbHA.

r) OTy aHOMaJIHIO MOKHO OOBSICHUTD y4acTHeM (DeHWIBHOM TPpyIIIbL:

BOCCTaHaBIMBAaeTCA KOH(DU-
rypauus v ipu C,, u ipu C,

H,C

oOparaeTcst KOoHpUTypa-
mus v ipu C, v ipu C,
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Kak ButHO, ipH 3TO# peakiuy 00pa3yroTcsi SJHAHTHOMEPHI, a TaK KaK MPOMEKYTO-
HBI MOH CHMMETPHYEH, OHH 00pa3yloTCs B PaBHBIX KOJIMYECTBAX, M TIPOUCXOAUT
IIOJIHAsL palieMU3aLys.

11.

- NH3z = H* + NHy; HCI = H* + CI-.

— Kucnora JAO0JDKHA AaBaThb MPpU AUCCOHALNU TOT KE KaTI/IOH(HpOTOH), 4TO U pac-
TBOPUTCJIb; OCHOBAHUC (].LIGJ'IO"IB) JAOJIKHO JaBaTh IMPU AUCCONHALINU TOT K€ aHUOH,
YTO U paCTBOPUTECIIb IPpU CAMOUOHU3AIUH. Taxum 06pa30M,

a) KHCIOTEI — Te ke, uTo U B Boje: HCI, HNOj3, H,O;
menoun: KNH», Ca(NH2), u np.;
0) KHCIIOTHI — T¢€ ke, 4To U B Boge: HNO3, H,O, HBr;

menoun: NaCl, BaCl, u ap.
— Peakuuu Heitrpanuzanuu:

a) H>0 + KNH; = NH3 + KOH (nmocnenHee BemecTBo — CoJb);
0) H>0 + NaCl = HCI + NaOH (nocnennee BemecTBo — COIb).
— OKHCANUTENSIMI MOTYT OBITh:
a) No;
0) Cla.
12. Ilepexon K «IJIOCKOJAHACKOW» IEPUOJUYECKOM CHCTEME DIIEMEHTOB,

T.€. IePEX0JI OT TPEXMEPHOTO MUPA K IByXMEPHOMY, CBA3aH C U3MEHEHUEM IIPaBHII
kBaHTOBaHUs. CpaBHEHHE IBYX COOTBETCTBYIOIIMX HAOOpPOB KBAHTOBBIX HYHCET
MOKa3bIBAET, YTO BO BTOPOM HabOpe HET MarHUTHOTO KBaHTOBOTO YHCIIA, KOTOPOE
OTIpe/IeIIsieT MPOCTPAHCTBEHHYIO OPUEHTAIIUIO aTOMHBIX opOuTaneil. B pesynbrare
1apornofo0HbIe S-OpOUTATN MPeoOpa3yIoTCs B IUIOCKUE KPYToBbIe, U3 TPEX «TaH-
TEeJIe00pa3HBIX» p-OpOUTAaliell OCTaHEeTCs TONBKO JIBE, PACIIOJIOKEHHBIC B OJHOU
iockocTd. (Ilockonbky B 3ajjade mpejuiaraeTcs pacCMOTPETh IEpBbIE YEThIpE
nepuo/Ia JIEMEHTOB, 00CYKIICHHS TEeOMETPUH f-opOuTaeii He TpedyeTcs.)
MaxkcumanbHO€ YHCIIO JJIEKTPOHOB € 7 = 1 OCTaHeTCs TeM e, a ¢ # = 2 COKpa-
TUTCS 10 6, M 3TO YHCIIO — CEKCTET 3JIEKTPOHOB — OyIeT OTBeYaTh 3JIEKTPOHHOMY
okTery mo JIptoucy. Ecnu coxpansercs 3ampeT Ha CyIIecTBOBAaHHE BO BHEIIHEM
CJI0€ HIIEKTPOHHON 000JIOUKH aToMa OOJIBILETO YHCIIA AJIEKTPOHOB, YEM ITO COOT-
BETCTBYET JIbIOMCOBCKHM IPEICTABICHUSAM, TO C yUE€TOM IIPe0Opa3oBaHus OKTETa B
CEKCTeT B IIEpPBOM IEPHOJIE IByXMEPHOIl CHCTEMBI OyZIET /1Ba 3JIEMEHTa, BO BTOPOM
U B TPEThEM NEPHOAAX — IO MIECTh JTEMEHTOB.

Tpetuii >neKTPOHHBIHN CIIOH (17 = 3) U3 TATH d-0pOUTaJICH TPEXMEPHOTO MPOCTPAH-
CTBa B IBYXMEPHOW CUCTEME COXPAHHUT TOJBKO /IBE COOTBETCTBYIOIINE TPOEKITUSIM
d-opOutanu Ha MIOCKOCTh. [103TOMY UeTBepTHIi MEPHUOJT «IIIIOCKOIAHACKOW» CH-
CTeMBI, B KOTOPOM 3aroiHsAeTcs (Kak U B OOBIYHOW TPEXMEPHOIl cucTeMe) TpeTuit
3JIEKTPOHHBIN CJION aTOMOB IEPEXOAHBIX IIEMEHTOB, OyIeT HacCUUTHIBaTh 6 +4 =10
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sneMeHToB. TakuM 00pa3oM, BMECTO NPaBMII OKTeTa U 18-31eKTpoHHON 000104KH
B «[Tnockomanmum» OyayT JeiicTBOBaTh mpaBwiia cekcrera u 10-3nekTpoHHoi 000-
JIOUKHU.

[Nepuoanyeckas cucrema B «[Imockomanaum» ¢ 3aUChI0 aTOMHBIX HOMEPOB 3JIe-
MEHTOB BMECTO 6yKBeHHbIX XUMHNYECCKHUX CHUMBOJIOB OOJIKHA MMEThb CJIG)Z[YIOHII/IP'I
BUJI:

1 2

1s! 1s2

3 4 5 6 7 8

251 252 2522p! 2522p? 2522p3 2522p4

9 10 11 12 13 14

35l 352 3523p! 3s23p2 3523p3 3s23p4
15 16 17 18 19 20 21 22 23 24

451 442 452341 | 452342 | 4523 | 4s23d* | 4s23d%4p! | 4s23d%4p? | 4s23d%4p3 | 4s23d*4p*

Ilepuoouueckas 08ymepnas cucmema 31eMeHmos

Ecmu B «Ilnockonmanauu» OyaeT BBIMOIHATHCS MPABUIIO, aHATIOTHYHOE MPAaBUITY
XyHJa (mocnenoBaTeIbHOE 3aM0IHEHHE AIIEKTPOHAMU MaKCHMAIIbHO BO3MOXKHOTO
Yrcia PaBHOIIGHHBIX aTOMHBIX OpOWTalieil), TO pacmpenesieHHe SIIEKTPOHOB 10
P-OpOUTAIIM MOXKHO H300Pa3UTh CIETYIOIINM 00pa3oM:

el [l [l [
p' P P p

B aToMm ciydae mcuesaeT aHaJor a30oTa ¢ TPEMsI CBOOOJHBIME p-dIEKTPOHAMH, a
DIIEMEHT C JIEKTPOHHON KOH(HUTypaIlieii p? OyaeT UMeTh (GOPMAIbHOE CXOICTBO
KaK C yTIIEPOIOM, TaK U C KUCIIOPOJIOM, HO, B OTJIIMYHE OT yIJIepoa, He OyleT HMeTh
CBOOOIHOW OpOHWTANH, 2, B OTIWYNE OT KHUCIOpOa, He OymeT MMETh CBOOOTHOM
Mapel SJIEKTPOHOB.

[Ipu 3ameHe aTOMHBIX HOMEPOB Ha OyKBEHHBIE CUMBOJIBI AJIEMEHTOB TPEXMEPHOTO
MHpa «IUIOCKOJIAHJICKAsD) CHCTeMa He OyleT BKIII0YaTh CHMBOIBI 3JIEMEHTOB V
rpynnsl [lepuognueckoit cuctemsl [. 1. Meneneesa, a BMECTO CUMBOJIOB YIJIEPO-
Jla ¥ KHCJIOPO/Ia ¥ X aHAJIOTOB, BEPOATHO, TOTPeOyeTCs KaKoi-TO APyroi CHMBOI,
TaK Kak IOJIHAsI aHAJIOTHUSl B BJIEKTPOHHOM CTpOoeHHH 3iemMeHToB [V u VI rpymnn
JIBYyXMEPHOU CHCTEMBI OTCYTCTBYET.

Ecnu cumrare, 9TO 3ME€MEHTHI ¢ MaJIbIM YHCJIOM JJIEKTPOHOB BO BHEITHEM CIIOE
000IJI09KH aTOMa OTHOCSITCS K METaJUIaM, a SJIEMEHTHI, B aT0OMaX KOTOPBIX BHEITHUN
AIIEKTPOHHBIN CIIOHM TIOYTH 3allOJHEH B COOTBETCTBHH C TIPABHUIIOM CEKCTETa, 00pa-
3YIOT KOBaJICHTHBIE MOJIEKYIIBI, TO MOKHO TIPETIONIOKUTE CIeayomne Gru3ndeckre
CBOICTBa AJIst MPOCTHIX BemecTB B «Ilmockomarmnm»:
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Onementbl [—III rpynm momKHBI 00pa30BBIBATH METAILIONOAOOHBIE TBEPIbIE
pocThle BemecTsa. /s aneMenToB V u VI rpymi BToporo nepuoga XapaKkTepHsl
ra3o00pa3Hble POCTHIEC BEMIECTBA X2, & TPETHETO M YETBEPTOTO MIEPUONIOB — TBEP-
Ible BellecTBa Xy C aTOMHOM CBS3bI0. DneMeHTsl [V rpymmsl popManbHO MOTYT
00pa3oBBIBaTh ra3000pa3HbIe MPOCTHIC BellecTBa Y2 JIMOO TBEPABIC TOJIMMEPHBIE
BEIEeCTBa Yq.

IToTeHnan MOHM3aUUU U 3JIEKTPOOTPHULIATEINBHOCTh NIEMEHTOB B JBYMEPHOU
CHCTEMeE JOJKHBI MEHAThCS Kak U B OOBIYHOM TpexmepHOo# cucteme. [loTeHinanst
WMOHU3ALMHU JIOJKHBI BO3PACTaTh MPU IEPEXOAE OT IEMEHTOB C YACTHUYHO 3arlol-
HEHHBIMH aTOMHBIMH S- U p-OpOHUTAISIMHU K DJIEMEHTAM C TTOJTHOCTBIO 3aII0JTHEHHBI-
MU OpOUTAISAMHY, T. €. 17151 snemMenTa Ne 4 «Ilmockonanum» MOTEHINAT HOHU3AIUT
JIOJDKEH OBITH BhINIE, 4eM y 21eMeHTOB Ne 3 u No 5, a moTeHIMa oTphIBa dIEKTPO-
Ha y ayieMeHTa Ne 5 (p-3/IeKTpOH) JOJDKEH OBITh BBINIE, YeM y 3jeMeHTa Ne 3
(s-31exTpoH). MakCcUMaJIbHBIM TMOTEHIHAA MOHMU3ALMU JIOJKEH MMETh JJIEMEHT
Ne 8. INorennuansl noHmzauuu st neMeHToB Ne 6 u Ne 7 ompenenstorcs He-
OIIHO3HAYHO, HO €CJIH YUECTh, YTO C MPUOIIKEHHEM K TIOJIHOCTHIO 3alIOJTHEHHOMY
P-CIIOI0 TIOTSHIIUAITBI MOHU3AIMHU JIOJDKHBI BO3PACTaTh, TO BIIOJHE MTPABIONOA00HO
W3MEHEHHE MOTEHIMANa UOHU3ALUU U 3JIEKTPOOTPULIATEIbHOCTH AJI SJIEMEHTOB
IIEPBOIO U BTOPOTO MEPUOJIOB:

a b

1 2

s 1s2

3 |4 B 6 ;/’f
2 [2e 2w |22 AT | 204

9 |10 y{ 13 14
3 [ |3 [y [y

15 (16 (17 |18 |1 20 |21 2 23 24
4s 452 [4s33d! AT | 42345 | 4523d* | 4s23d*4p! | 4sB3d4p? | 4s23d*4p’ | 4s3d4pt

DIEeKTPOOTPH-
[ATeIHOCTh

TTorenmuan
HOHM3AIIII

OJICMCHT
Hsmenenue nomenyuana uonusayuu u 31eKMpoOmMpUyamensHOCmu d1eMeHmo8
08YMEPHOIUL cucmembl

[Ipy mnocTpoeHHMM DJHEPreTHYEeCcKHX JuarpaMM o00pa3oBaHMS TOMOSJIEPHBIX
JBYXaTOMHBIX MOJIEKYJl MO>KHO MCIIOJIb30BaTh OOBIYHBIEC MIPEACTABICHUS O (HYOPMH-
POBaHHH G- U T-CBS3BIBAIOIIUX W Pa3pBIXISAIOMNX opOuTaneld. HecrabuiabHbEIMU
JOJDKHBI OBITH MOJIEKYJIBI, OOpasylouiuecs Ipu MOJHOM 3alloJHEHUH BCEX O- U
T-opOuTanei (MOPSAKH CBA3M PaBHBI HYJIIO).
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AO MO AO

v
| A
N 83
2p —— a—)
P | A | p
v N2 v
A A A 4

=
= N N N N
—~
o
o
= | | x| N |
Q) W N N N N
A x| A | N |
N N NV N N N

X2 @2 @2 @2 @2 @2 2

Dnepeemuyeckas ouazpamma oOpaz0e8anuss 20MOS0EPHLIX O8YXAMOMHBIX MOLEKY
6 0syxmeprotl cucmeme. AO — amomuvie opoumanu, MO — monexyispHvle op-
oumanu

Jns mpenckazaHust GOpMysl M IE€OMETPUU MOJIEKYJ OHWHAPHBIX «BOIOPOIHBIX
coenuHenwuii aneMenta Ne 1 ¢ anementamu Ne 3—7 (anement Ne 8 momobeH Osaro-
POMHOMY Ta3y W HE JOJDKEH 0Opa3oBBIBATH COCIMHEHHI) MOXKHO HCIIOIb30BATh
IMPpaBUJIO CEKCTETA U MPEACTABICHUA 00 OTTaAJIKMBaHUH ABYXOJICKTPOHHBIX CBsI3el
(amxe nndpa B Kpy’KKe YCIOBHO O3HAYAET CUMBOII DJIEMEHTA):

bopmyia CTpYKTypa reoMeTpust aHajor B
o JIproucy MOJICKYITBI “TpexMepHO”
XUMUHU

©JO) ®:0O d—D LiH

(BO3MOXHA MOHHAS CTPYKTYpa)

@ ®: ©:0:® BeH,

(BO3MOYXKHA MOJIMMEPHAS CTPYKTYPa)

®
e, O::0 BH;
®
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dbopmyna CTPYKTYpa reoMeTpus aHajor B
1o JIproncy MOJICKYITBI “TpexMepHOi”
. XUMUH

® @, O0:®:® ®/@\@ H,0

0JO, D:@® @R0) HF

[Ipu oOpa3oBaHMK KOBaJECHTHBIX CBS3EH B «ABYMEPHOI» XUMHH BO3MOXKHBI /1B
THIA THOPHUM3ALMK aTOMHBIX OpOUTAaJIel — JIMHEIHAS sp! U TI0CKask TPUTOHATb-
Has sp:

sp! E ;g sp?

OcHoBO miist opranudeckoir xumMun B «ILmockomaHaum» MOT OBl CTaTh DIIEMEHT
Ne 5, xoTopsIit 06pa3yeT Tpu KOBaJIEHTHBIE OpJUHAPHBIEC ABYXIEKTPOHHBIE CBA3H,
X 00pa3oBaHHE HEBO3MOXKHO B paMKax G-, T-MOJC/IM, HO OTBEYACT KOHIICTIIIUU
«0aHaHOBBIX CBS3€i» WM T-CBI3€EH:

Amnagoru srana CoHg, atunena CoHs u nuknorexkcana C¢Hiz B «Ilnockomangumy
JIOJDKHBI UIMETh (JOPMYJIBL:

D D
(5—@3
D D O—E=3—"~071D
MJI0CKas MOJICKYJia JIMHEWHAs MOJICKYJIa
0 (D
(5—@&
O—&) (59—
(H—@E
D D

IIJI0CKas MOJICKYJIa
ApOMaTI/I‘IGCKI/IC CTPYKTYPHI THUIIA OcH3071a B «IInockomanaum» He CYHIECTBYIOT, TaK
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KaK HEBO3MOKHO 00pa3oBaHHME OOIIEro 3JIeKTPOHHOIO 00JaKa, OXBaThIBAIOIETO
CKEJIeTHbIE aTOMBI. VIcmosb30BaHME T-MOJENHU IPEACKA3bIBAE€T CYIECTBOBAHHE
JIMHEMHBIX MOJIEKYJ C CONPAKCHHBIMU CBA3SIMU, B KOTOPBIX O6paSOBaHI/Ie IINIOCKHUX
MUKIAYECKUX (PparMeHToB ¢ OOLIMM dIIEKTPOHHBIM 00JaKOM HEBO3MOXKHO.

13. (CH3)3:C-CO—CHs3 (CH3)3:C-CH(OH)—CH3
(D 2,2-gumernnOyraHoH-3 (II) (£)-2,2-numeTunOyTaHon-3
H;C N /CH3
/C =C N (CH3)3:CH=CH>
H;C CH;
(111) 2,3-numeTnnOyTeH-2 (IV) 3,3-aumetnnOyren-1
H;C N /CH3
(CH3),C—C(CHj3), c—cC
[ | 7 A
Br Br HC CH,
(V) 2,3-mubpom-2,3-mumeTnnoOyTan (VD 2,3-mumerunOyranuen-1,3
H;C N /CH3
c—C
H2C// | \CHZ = Br
Br (VID) (£)-1,2-mubpom-2,3-qume oy TeH-3
H3C\ /CH3
C=C

7/ AN
Br— HzC CH2 - Br
HyC _ CH,~Br
/C C\
Br—H,C CH;

yuc-1,4-muopom-2,3-TUMeTHIIOy TeH-2

mpanc-1,4-muopom-2,3-mumMeTHI0y TeH-2
(CH3);CHBr—CH;Br (CH3);C-C=CH
(VIII) (£)-1,2-mubpom-3,3-mumeTnnOyTan (IX)3,3-mumeTnnOyTrH- 1

0) OOBIYHO MCTIONB3YIOT AMOMOTHIPHUL JTUTHUS B dpHpeE.
B) BO3MOXHO 00pa30BaHUE JIByX ONTHYECKUX M30MEPOB, HO MO JeHCTBU-
eM aJIFOMOTUIPUA JIUTUS 00pa3yeTcs palleMHuecKas CMECh:
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CH; (le3

| -H,0
<ch>3c—$H—CH3i+»(Hsc>3c—$H — > (HOC—CH =
OH OH,
®
CH
® [ 4 HC CHj;
—_— (H3C)2C—(IjH _— >=<
CH, H;C CH;
D)

AMMHaK HEWTpaJau3yeT KUCIOTHBIE HEHTPBI HA MOBEPXHOCTH OKCHIA AITIOMUHHS.
B aTux ycnoBusix oOpa3zoBaHue KaTHOHA, KOTOPBI MOXKET MpeTepIeBaTh eperpy-
MTUPOBKY, HE IPOUCXOMUT, U MEHSETCS HalpaBJIeHUE PEaKIHH.

1) Ot (IV) o6e monekynsl HBr oTIIeIuisitoTcst 1erko, Tak Kak o0pasyercst

conpsokeHHbldd queH. Ot (VII) ormennenune nepBoit Monekynsl HBr nponcxoanT

JIOCTATOYHO JIETKO, a OTIIENJIEHHE BTOPOM MOJIEKYJBI 3aTPYIHEHO, TaK KaK YXOJI
noHa OpoMa M3 BUHWJIBHOTO TIOJIOKEHUS 3aTPYIHEH, a peann3anun Mexann3ma E2
MelaeT 00beMHUcTas mpem-0yTUIbHAS TPYTIIA.
Oranon HeoOxoauM aist pactBoperns KOH.

e) B aTom ciyuae nabmromaercst koHKypeHuus 1,2 u 1,4-npucoequHeHus, a
npu 1,4-npucoearHEeHNH BO3MOXHO 00pa3oBaHKe LHC- U TPAHC-TIPOLYKTOB.

14. A —HOCH>CH20H, B —- HzC\—/CH2 , C— CH3;CH=O0.

OO6pazoBanne U IpeBpaIeHIs 3TUX BEHIECTB MPOUCXOAT 110 YPABHEHUSM:

3CHs + 8KMnOg4 + 4H,0 = 3 C2HeO2(A) + 2MnO; + 2 KOH (1)
5C2Hs + 2KMnOg4 + 18 H2SO4 = 10 CO2 + 6 K2SO4 + 12MnSO4 + 28 H2O (2)
CoHs4+302=2C0O2 +2H20 3)
2 CoHy + O2 =2CoH40 (B,0) 4)
C2H40 (B) + H20 = CoHO2(A) %)
CoH40(C) + 2Ag(NH3),OH = CH3COONH4 + 2Ag + 3NH3 + H>O (6)
CyHs + O3 = CoH403(X) @)
C2H403 = CH20 + HCOOH (8)
C2H403 + NapS0O3 = 2 CH20 + NazSOq4 )

Coenunenue Y cocraBa CoH>O> MOXET UMETh CTPOCHHE TOJIBKO INIMOKCAJIA
(arangmnans) O=CH-CH=O. Ecnu mnpoaHanu3upoBarh CXeMy HpeBpamieHus
STHUIIEHA B MO0OHOM peakiuu

H,C=CH, — H,>C=0 + O=CHa,
ClelyeT CAeNarh BBIBOM, YTO KAapOOHWIBHBIE TPYIIBI O0pa3yroTCs MO MECTY
paspeiBa nBOWHOW cBsi3u. CremoBarenbHO, yrieBomopon Y ObLI MOCTPOEH W3
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¢parmenToB =CH—-CH=, cBs3aHHBIX B IHKJI, H UMEJ MOJIEKYISPHYIO QOpMyIy
CiHx, wiu (CH)x. (B CTpykType HCXOJHOTO YIVICBOAOPOAAa HE MOIVIO OBITh
koHueBbix rpynn H,C=, RCH= wumn R,C=, xoTopble mocne paspbiBa CBs3ei
namm 061 Bropoe coeauneHne CH>=0, RCH=O umu R,C=0). YcroiumBoCTbh
COCAMHCHUA Y k pacTBOpaM N€pMaHraHaTa KajJaus MMO3BOJIACT MPEANOJIO0XKUTE, YTO
KpaTHble CBS3U ObUIM OOBEIMHEHBI B YCTOMYHMBYIO apOMATHYECKYIO CHUCTEMY, H,
BeposITHO, Y mpeactasisiet coboli 6enszon CsHe, apomarudeckas cucreMa KoToporo
paspyIIaercs TONbKO B JKECTKUX yCIOBHSIX.

15. a) Ilo pacuery 6pyTTO-hopmyna nonconepx ameit xuakoctu CoHsl — ato
noxsTaH. Takue MPOLYKTHI IPU ACHCTBUHM MOZOBOAOPOJHON KHCIOTHI MOTYT 00-
Pa30BaThCs TOJIBKO €CIIM U30MEPHBIE BEILIECTBA — IPOCTHIE HPUPHI.
EnuHCTBEeHHBINM BO3MOXXHBIN BapUAHT:

OC,Hs
17 : : 17 : :OC2H5

6) OHu o6pa3y10TC51 pu 06pa60T1<e BOJIOHM CMECH, TOTYICHON U3 XJIOPOSH30IHOK-
coJjia u u30bITKa peakTnBa [ puHbspAa:

(@) OMgI OC2H5
N CH3Mgl
CH, +
/
cl o) Cl OC,Hs Cl OMgl
ypaBHeHI/IH COOTBETCTBYIOIIUX peaK]_II/H/I'

OMgl OH
/C[ J@[ .+ MeOIDI
OC,H; Cl OC,Hs
OC,H; OC,H;
/EI /@: + Mg(OH)I

OMgl Cl OH

R—OC,Hs +HI — R—OH + C,HsI

16. a) CtpykrypHBIe (POpPMYIBI ApTUHMHA U JTU3UHA:
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/ /
0=C_ _NH 0=C_
,CH—(CHy);—NH—C_ ,CH—(CHy)s—NH,
H—N NH, H—N

0) Pearente-MmonnuKaTOpel MOTYT pearnupoBaTh TOJIBKO C (PYHKITHO-
HAJBHBIMU TPYyNIIaMyd OOKOBBIX IIeNeld aMHHOKHCIIOT, TaK KaK O-aMHHOTPYIIITBI
U O-KapOOKCWIIBHBIE TPYHITBI YYacTBYIOT B OOpa30BaHWM TENTHIHBIX CBS3CH,
ATeTHIaneToH, KaK ¥ Bce KeTOHBI, CIIOCOOEH pearupoBaTh C aMUHOCOSTUHEHUSMH.

BoxkoBast nierns 1M3uHa COAEPKUT OHY aMUHOTPYIIILY, KOTOpasi BCTYIAeT B PEaKLUIO
C peareHToM:

/ CHj3 /7
o0=C N 0 o= C\ CH;
JCH—(CH,,—NH, +  CH, == JCH—(CHy ) ~N=
H-N 0 20 H-N CH,
\

CH,

BoxkoBast niens apruHuHa COAep KUT I'YaHUMHOBYIO TPYIIIIMPOBKY, KOTOpasi BCTyIa-
€T B PEaKLHIo ¢ 00pa30BaHNEM LUKIMYECKOTO IPOU3BOIHOIO:

CH;
0=\ NH 0=<
V/4 [
/CH—(CH2)3—NH—C\ + CH, 2H,0
H—N\ NH, O
CH;
CH3

= N=C
O=X N
,CH—(CH,);—NH—C CH (II)
H—N A\ v
N—C
\ \
CHj;
B) [lpu gelicTBUM rUIPOKCHIAMUHA 3TO MPOU3BOAHOE OCTAETCS HEM3MEH-
HBIM BBUY OOJNBLION yCTOHYMBOCTH apomaTuyeckoro coeaunenus (II).
r) [ponyxr (I) mpu neiicTBuM M30bITKAa THAPOKCHIAMUHA 00pa3yeT cra-
OMIbHOE IUKJINYECKOE MPOM3BOJHOE AlETWIIALIETOHA W THApOKcHiIamuHa. llpu
3TOM OCBOOOXKAAETCS UCXOAHAS OOKOBas LIETIh aMUHOKHCIIOTHI:
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/ /
o= C\ — C\\
(I) + NH,OH ——> /CH —(CHy)4—NH, + | CH
H—N Nx~ /
C
\
CHj

n) PazbepeMm 3HaueHHMe peareHTOB-MOIM(UKATOPOB B XUMHM O€jka Ha
npuMepe aHHbIX 3anadi. O0e MoTuHUIMpyeMble aMUHOKHUCIIOTHI B HEUTPaIbHBIX
pacTBopax HecyT MOJOKUTEIbHBIA 3apsijl, B TO BpeMs Kak MPOIYKThl Moau(uKa-
LMY He 3apspKeHbl. Momugukaius OOKOBBIX LENeH aMHHOKUCIIOT MOXKET CITY)KUTh
WHCTPYMEHTOM TIPU YCTAHOBJICHHH CTPYKTYpPBI O€JKOB, MPH M3yUYE€HUN aKTHBHBIX
IIEHTPOB (PEPMEHTOB U ZIp., 32 CUET M3MEHEHUS 3apsia Wi APYTUX XUMHISCKUX
CBOWCTB y4acTKOB OEIIKOBOW MOJIEKYJIBI, COJEPKAINX MOANDUIIMPYEMbIE aMHHO-
KHCJIIOTHI.

17. a) KOMIUIEKCOOOpa3oBaHHe C MOHAMH METAIJIOB, BXOASIIUMH B COCTaB
KU3HEHHO Ba)XXKHBIX OEJKOB, HalpuMmep, MerammodepmeHTOB. [IporuBosimne —
BBEJICHHE IMOCTPAJaBIIeMy OONBIINX KOIWYECTB CONM METallla, CBSA3BIBAIOIIETO
[MAHU/I-UOH B TIPOYHBINA OE3BPEIHBIN KOMILIEKC.

FeZ® + 6CN- = [Fe(CN)s]*+;

0) o0pa3oBaHrEe KOBAJICHTHBIX CBS3€H C KU3HEHHO BakKHBIMU SH-rpynmamu
HEKOTOPBIX OeJKOB. [IpoTHBOSAME — BBEICHHE TOCTPaAaBUIEMy OOJIBIIETO KOIUYe-
CTBa COAEPIKAILETO Cepy BEIIECTBA, HATPUMED, SIMYHOTO OeJiKa.

HgCl, + 2RSH = Hg(RS), + 2HCI;

B) o0pa3oBaHHE KOMIUIEKCOB C JKEJIe30M, BXOISIINM B COCTaB reMOINIOOHHA.
BentminpoBars Jierkue, moka KOMIIEKCOOOpa30BaHUE JKeJe3a ¢ KUCIOPOIOM He
Oyzet npeobnanaTh Haj KOMILIEKCOOOPa30BaHUEM C OKCUIOM YIIIEPOa.

r) obpazoBanue ocHoBaumii [l{udda c amuHorpynmamu GEITKOBBIX MOJIEKYI,
HYKJICMHOBBIX KUCJIOT U AP. HpOTI/IBOSII[I/Ie — aMMHua4dyHas BoJa.

R-NH, + CH;0 = R-N=CH, + H;0;

In) CBSI3BIBAHME MOHOB METAJIJIOB (CM. a) B BHJIC HEPACTBOPUMEIX CYIb(OHUIIOB.
[IpoTuBosiarie — HaTTpUMep, PacTBOP METHOTO KyHOpOCa WITH BABIXaHUE OKHUCIIHTE-
Jiel — HarpuMep, KUCIIopo/a.

CuCl; + HoS = CuS + 2HCI;
H,S + Cl, = 2HCI1 + S;

e) AIKWIMPOBAHUE AMUHOTPYII OMOMOJIEKYJN, C y4eTOM OH(YHKIMOHAIb-
HOCTH MOJIEKYJIbl UIPHUTA, IPUBEAET K 00pa30BaHMIO CIIMBOK B CTPYKType Ono-
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MOJIEKYJI, HapuMep, MOTYT 00pa30BaThCs MOMEPEUHBIE CIIMBKU B ABOWHON LIETIH
JHK, uro npuBeneT nmopakeHHbIC KIETKH K THOCIIH.

_CH,CH,CI ,CH,CHNH—R
S\ + 2RNH, —> S\
CH,CH,Cl CH,CH,NH—R
18. a) Tak kak cpeau NPOAYKTOB THMAPONU3a COAEPKUTCA BELIECTBO,

Hecyiee GpochaTHyo TpyIy B 2'-NOJ0KESHUH, 2'-TUIPOKCII JO/KEH IPUHUMATh
yuactre B peakiuuu. OObSCHUTH PaBHBIE KOJIMYECTBA MPOLYKTOB THAPOIN3a MOXK-
HO, €CJIM TPEIIOIOKUTh 00pa30BaHUE MPOMEKYTOYHOTO IIUKINYSCKOTO AMI(pHpa
(hochopHOI KHCIOTHI:

—0—H,C —0—H,C B R;—0—H,C B
() o
o .@oR2
—
02 /o OH 02 /oJo@ o P
PN ) P.
R,—O 0 R,—O ¢} SIS
() (0]
—0—H,C —0—H,C
®on | | T IPOIYKTHI
90 0—PO 20,,—0 0° -~
[Mocne monHoro rHAponU3a nenu obpaszyercst cmecsk (1) u (1).
0) JHK ne umeer 2'-OH rpynmsl, BBITOTHSIONIEH POiIb BHYTPUMOJIEKYIISP-
HOTO Karaiu3artopa, nmostomy menouHoi ruaponu3 JJHK, B otmuumne or PHK, He
MIPOTEKAeT.
B) [Mox cumBonioM «By (0T aHmHICKOTO coBa «base» — «OCHOBAaHHE») CKPBI-

BarOTCA OCTAaTKU I'CTCPONUKINYCCKUX OCHOBAHMIA:

NH, o) NH,
=z H{ N =z
PN N
o) T H,N" N T N

MU TO3HUH T'yaHUH aJICHUH
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O O

CH;
O)\ N O)\ N
| |
yparmi (B PHK) tumuH (B [IHK)

B cocras Hexkotopsix PHK BXOmsT 1 Apyrue, Tak Ha3bIBa€MbIE «MUHOPHBIEY» OCHO-
BaHUS.

19. 3agaya COpOCOBCKOH OJIMMIIMAJbI, TAE€ aBTOPbl MNPEABAPUIN pELICHUE
cnenytomeit ¢gpaszoii: «OObIYHO, YeM UIMHHEE 33/1a4a, TE€M JIer4e OHa pellaeTcs.
Orta 3aja4a — HE UCKJIIOYEHUE, OHA HOCUT SIBHO BBIPAKEHHBIN «yTEIINTEIbHBIID
XapakxTep».
Hawm 370 yTBepkIeHHE B IEPBOM YacTH Ka)keTcs JOBOJIBHO CIIOPHBIM, @ BO BTOPOH
— JJISl COBPEMEHHOTO CPEJHEro ONMMIHMATHHUKA C €r0 B CPEJHEM ype3aHHOH (1o
CPaBHEHMIO C paHewHUMY BPEeMEHAMU) 3pYIULMEN 3TO yXKE OTHIOAb HE YTELIH-
TeJbHas 3a/a4yKa.
1) O06e peakuuy CropaHusi OMMCHIBAIOTCS OIXHUM U TEM K€ MOJIEKYJISPHBIM
YpaBHEHHEM:
C7Hg + 90, = 7CO; + 4H50.
2)  Quamm= 7+Q06p.(CO2) + 4+ Qosp (H20) ~ Qusp.(C7Hs) =
=7+393,5+4.285,8 — x =3898 — Qosp.(C7Hs)
(o ompenenenuto Termora oopasoBanust O2 pasHa 0).
s HOpOOopHagueHa
Q- = 39,8  M(C7Hg) = 3662k /[ x/Mob,
OTKyZa
Qosp(HOPO.) = 3898 — 3662 = 236 K I>k/MOb.
Jns KBagpuLUKIaHa
Q(p-im) = 41,9 - M(C7Hg) = 385.5 xJI>x/MoIb,
OTKyZa
Qosp(xkBazmpui.) = 3898 - 3855 = 43 x/>/Momnb.
3) Tennora peakuun HOpOOPHAAMEH — KBaAPULMKIAH PaBHA
Q = Qosp(kBagpu.) — Qosp(HOPO.) = 43 — 236 =—193 k/[)x/MOB.
Ora peakuus — 3HAOTepMUUecKasd. Pa3HuIa B S3HEPrUM BELIECTB KOMIICHCHPYETCS
3NEKTPOMArHUTHBIM U3ITy4YECHHEM:
-Q = hy = he

Na A’

OTKyJa
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—34 8
A= h_d(\g/,, _ 6,62-10 1-933-0100O 6,02-10% _ 6.19-10 v = 619 1u

YTO COOTBETCTBYCT BUANUMOMY U3JIyUYCHUIO (BCHGHBIﬁ CBGT).

20. Peakuus — «BHyTpuUMONEKysipHas»; cBsi3b C—Cl momkHa pa3opBarbes
npexzae, 4yeM oOpasyerca HoBas CBs3b. ClenoBaTenbHO, CYIIECTBYIOT YaCTHIIBI
R*CI', re noHBI CBSI3aHBI TECHO 1 HE OOMEHHBAIOTCS C OKPYKAFOIMMH YaCTHIIAMU
(Tak Ha3BpIBaEMbIC KOHTAKTHEIC HOHHBIE TTAPHI).

II. ITpu panemMu3aIuu u cobBOIN3e 00pa3ytoTcs yactuibl R*... X, rie HOHBI CBSI-
3aHbI c1ab0 ¥ MOTYT oOMeHHBaThCs (Harpumep, ¢ N3). Tak kak Viac™>Vory (I1I), TO
pateMu3anys uaeT yxke Ha Ooiee paHHUX CTAAUSIX JUCCOIUAIMH, YEM COJIbBOJIH3.
TakuMm 006pa3omM, CYIIECTBYIOT €llle KaKk MUHIMYM JIBa TUIIa HOHHBIX 00pa30BaHU:
MpeAeTbHBIA Clyyail CBOOOMHBIX MOHOB M IPOMEXKYTOYHBIH (Tak Ha3bIBaEMbIC
COJIbBaTHO-pa3/ieJIeHHbIe HOHHBIE Maphl).

IV. st oObsicHEHHS 3TOTO MpUMEPA JOCTATOYHO 3aMETHTh, YTO CKOPOCTH COJb-
BOJIM3a CKJIQJBIBACTCS M3 JBYX CKOPOCTEH: CKOPOCTH COJBBOJIM3a COJbBATHO-
paszelieHHBIX MOHHBIX Map U cBOOOMHBIX MOHOB. [Ipu noGamnenun xe LiClO4
KOHIICHTpaIus TMEePBbIX, OYEBUAHO, Bo3pacteT, Tak kak [RT.. OTs"] ocranercs
MPEXKHEH, HO MOSBIAOTCS eie ¥ yacTuilbl RT...C10;.

21. XuMHYeCKass SKBHBAJICHTHOCTb aTOMOB BOAOpOAa MOXKCT O3Ha4YaTb HX
CTPYKTYPHYIO 3KBHUBAJICHTHOCTD, 4 CTPYKTYPHO DKBHUBAJICHTHBIC aTOMbI BOAOPOAa
— 9TO, 110 KpaﬁHeﬁ MEpEC, ICHTPAJIbHAA CUMMETPUA MOJICKYJIbI, OTCYTCTBUC KaKHX-
00 AJKHIBHBIX SaMeCTI/ITeJ]Cf;I, OTCYTCTBUC TUAPOKCHUIIOB (TOF,Z[a OBLITO OBI JBa
TUIIAa aTOMOB BOAOPOAA — IIpH yIIICpoaAax nu Kncnopouax), 1 OKBHUBAJICHTHOCTBb TCX
aTOMOB YITIEpOda, K KOTOPBIM IIPUCOCAUHCHBI aTOMBI BOAOPOAA. Bce aTo TOBOPUT
O TOM, 4YTO:

a) ,Z[I/I6pOM3TaH IMPUCOCOANHUIICA CUMMETPUYIHO, TAK KaK IIPOAYKT IIO OIIpe-
ACJIICHHUIO CHMMCTpI/I‘IHLII‘/'I. HpHCO@I{I/IHHTBCH €My €CTb KyJa TOJIBKO Ha 2-C
MaJIOHOBOI'O S(I)Hpa, Hu TOIrAa (l)paFMeHT yrnepoL[Hoﬁ OCIIW BBITTIAAWUT TAK:

H H

? ?

0) PTWIBHBIE (PAarMEHTHI MOCJE THAPOIHM3A YIUIM M3 MOJEKYJbl (MHaue
aTOMBI BOJIOpO/Ia OB OBbI PA3HBIX THIIOB).
Okucnenue ABOMHOMN CBSI3M — 3HAYUT, B MOJIEKYJIE UMEETCS OKchﬂi%mﬁ



¢parment. Kakoit? O4eBHIHO, TEPOKCUAHBIN, APYTHX BAPUAHTOB B TAHHOM
COYETAaHNHU UCXOIHBIX aTOMOB M pEareHTOB He cylecTByeT. [lomydaem mosn-
HYI0 ()OPMYITy HCKOMOTO OKHCIIUTEIIS:

O O

O——©oO

CTpyKTypHasi 3KBUBAJIEHTHOCTh B IUIOCKOM PUCYHKE BBINNIIIUT CTPAHHO
(pa3HoOe paccTOsHUE MEXJy BOIOPOJAMM U KUCIOPOJAMHM), OIHAKO, JIETKO
C000pa3uTh, YTO B peabHON 3-MEepHOI CTPYKType LIUKIONPONaHOBOE KOJIb-
10 HaXOJUTCS B HGpH@HlIPIKy.TIS[pHOﬁ IIJIOCKOCTH:

b
H BCC aTOMBI BOAOPOAAa OTCTOAT OT aTOMOB KHUCJIOPOHda Oollee-MeHee Ha
OJMHAKOBOM PAaCCTOSIHHUU.

22. Tak Kak OKMCIICHHE ITPOBOASAT IEPMAHIAHATOM KaJIds B HEUTpaJIbHOU cpe-
Jie, TO OH BOCCTaHaBJIMBaercs 10 okcuaa mapranna (1V) mo takoii momypeaxiuu:
MnOg4 + 2H>0 + 3¢~ = MnO; + 40OH~ *

B pPE3yJbTaTe KOTOPOU Cpela CTAaHOBUTCS 3aMETHO ILIEI0YHOU. B aTuX ycio-
BUSIX Ha MepBoOi cTaguu obpazyercs rukoisb (1), a 3arem — anpaerun I1):

KMHO4 KMHO4
[EE—— . —_—

N
oH OH oH H
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Hanee ampnerun (II) nubo mpeBparmaercs moja AEHCTBUEM OKHUCITUTEINS B
kucioty (B):

%O _%0

OH H OH OH

KMI’IO4
—_—

II B

1160 B ipucyTcTBUU ocHOoBanust (OH™) meperpyniuupoBbIBae€TCsS B CMECH KETOJIOB
(IIT), xoTOpBIE Aasiee TakKe OKUCIISIIOTCS — C PACKPBITUEM IIHKIIA:

[ Ol
fo — &OH + @%o (**)
oH H
o) OH

1 I
0 OH
1
COOH
(% KMnO,
— O — >
H+
0 COOH
v C

B npucyrcreun MgSO4 o6pasyromasics B nonypeakuu (*) menods CBSI3bIBaeTCS C
00pa3oBaHUEM HEPACTBOPUMOIO OCa/IKa THAPOKCUAA MarHUs;

MgSO4 + 20H = Mg(OH), + SO;

B pe3yJbTaTe Yero MojIepKUBAETCsl HEHTpalbHas peakuys Cpeibl, U Meperpynm-
poBKa (**) He IpoTeKaerT.

23. OCHOBHO# KITIOU K PEIIESHUTO 33/1a9 (€CJIH, KOHEUHO, KTO-TO HE Bcnz(%HnT



X — camoe MHTEpPEeCHOE OpPraHNYeCcKoe COEIMHEHNE — Cpa3y) — OYEBUIHO, COEIH-
Henue Z, umeroniee popmyiny CgHg u sBHO apoMaTHUeCKHU KOMIUIEKT IIPOTOHOB B
criektpe — 310 Hadranuu. Torna Y — nuruapoHadTaiuH, 0 MOJIEKY/ISIPHOM Macce
U CHEKTPy (IPOTOHBI Y HACHIIIIEHHOTO aToMa yIiiepoja — OKoJo 2,5 M.1.).
Coenunenne X ¢ popmymnoit CioH1o 1 (Tpu oXakaeHnr) ¢ BAHUIBHBIMU, aJUTAIIb-
HBIMH U [IUKJIOTPOIIAHOBBIMU ITPOTOHAMH CTPOUTCS OHO3HAYHO:

8 9 9 10 9 10

10 [IEPECTAHOBKA 8 NepecTaHoBKa 5
OKpY>KeHIs OKpYKeHHUs1
~ ~
5 aTOMBI 1 @ ATOMBI b 6

7 6 2,3,4,8.9,10 7 6 1,2,3,4,6,7 =

BynbBanen
DTa MoJeKylla Ha3BaHa Tak, MOTOMY 4YTO OHA, MEepEeKaThIBas UKIOMPOIIaHOBBIN
(hparMeHT Brepes npy HEeMPeKpaIlaroencs eperpynmpoBKe (IeperpynupoBKa
Koyma), Bemer cebs kak kak Obik (anri. bull). Kaxmas cepust u3 Tpex mpuMBbI-
KaIOIUX aTOMOB YIJIEPOAa MOXKET B JIF000E BpeMS MPEICTaBIATH COO0M HECYIIyIO
KOHCTPYKIIMIO ITUKJIONpomaHa. BBumy Toro, 9To n30Mepsl OBICTPO MEPEXOASIT APYT
B JIpyra, Bce arombl Bogopozna npu 100 °C sksuBaneHTHs! B [IMP.
CrpykTypa Bcerna WIeHTHYHA caMOil cebe: TIOCTOSHHO HaxoAuTcs Mexay 10!/3,
10 ecTh 1 209 600 BO3MOXKHEBIX (HOPM, U3 KOTOPBHIX TONBKO TPU MPEACTABICHBI Ha
BBILIETIPHUBEICHHON CXEME.
OmrcaHHBIH cHHTE3 X U3 ITUKIIOOKTaTeTpacHa:

=z
O -0

CgHg [CsHslo

FO3-0 0

OcH30m  OynmbBalicH

\

4

CpoiictBa X — meperpynmupoBka mpu 350 °C B 9,10-guruapoHadTanuH:u ero
JIETUAPUPOBAHKE B HA(TAIKH.

24.

a) Monomeps! A 1 B MoryT 00pa3oBBIBaTh JOHOPHO-aKIENITOPHBIH KOMIUIEKC!
A+B X (aB)
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Crenyer nmpearnoaoXuTh, YTO PEaKIIMOHHAS CIIOCOOHOCTD KOMILIEKCA BBILIE, YeM
MOHOMEpOB B OTAENBHOCTH. POCT L€l B 3TOM Cily4ae — 3TO HOJIMMEpPHU3aIUs
KOMILIEKCOB MOHOMEPOB.
0) Kunernueckas cxema mnporecca:
Wnnmmnposanue (I — naumarop):
12 —_— 2]
Pocr nenu:
I+ (AB) —— [-AB-
I-AB+ + (AB) ——= [-AB-AB-
B o0miem cinyuae
I-(AB),—AB¢® + (AB)* —— [-(AB)p+1 —AB*
(I-(AB)n—AB-* 0603HaunM Re — pagukan pocra uenn).
OO6psIB LIENH:
2Re — = R-R
Cxkopocth naunmupoBanus Vi = Ki[Lz].
Cxkopocts pocta ienint Vo = Ko[Re][(AB)].
CxopocTtb 00psiBa V3 = K3[Re].
ITo npuHLMOY cTallMOHAPHBIX KOHUEHTpauui V| = V3, Torna

K1
Re]=,/—[I2
[Re]= /R [12]
CKopoCTh MONMMEPHU3ALINH, paBHasi CKOPOCTH pocTa V = K» K1 [I2][AB]

TpyaHo OXHAaTh, YTO KOMIUIEKC O4YeHb mpoueH, Torma [A], [B] > [AB]; Ilpu
STOM

_ [AB]
[A][B]

OKoOHYaTEIbHOE KHHETHYECKOE YpaBHCHHUCE!

u nanee [AB] = K- [A][B]

K1
=K —TI2]-K-[AB
V=K /1o [] K- [AB]

B) Ecau BBIpa3uTh KOHIICHTPAIUIO B MOJBHBIX AOJIX, TOo [A] + [B] =1

V = Const-[A]-(1 — [A]) = Const-([A] - [A]?)
CocraB, 0TBEUaOIINA MAaKCUMAaJIbHOM CKOPOCTHU, ONIPEAEIIAETCS PABEHCTBOM HYJIIO
MPOU3BOTHOM:

dv/dA = const-(1 — ([A]/2)) =0, otkyna [A] = 1/2, [A] = [B].
Taxum 06pa3zoM, CKOPOCTh MaKCHMaJIbHA MTPH SKBUMOJIIPHOM COCTaBE CMECH.
T) CKOpOCTH COTTOTMMEPHU3AIINH C TIOBBIIIIEHHEM TEMITEPATyPhI MOXKET Ma/IaTh
13-32 YMEHBIIIEHUS 3HAYCHNSI KOHCTAaHTHI 00pa30BaHMs KOMIUIEKCa, KOTOPOE MOXKET
OBITH OOJIEe PEe3KHUM, YeM OTHOBPEMEHHBIN pOCT 3PPEKTUBHON KOHCTAHTHI.
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25.
a) HeoOxoauMbIM yCIIOBHEM BO3HUKHOBEHUS XMPAILHOCTH SBISIETCS OTCYTCTBHUE
B MOJIEKYJIE 36pKAJIbHO-IIOBOPOTHBIX OCE. PaccMOTpeHne BapuaHTOB NIOKA3bIBAET,
YTO B OKTadPUYECKUX KOMIUIEKCAX, COJAEepKAIIUX TPH U Oojee OAMHAKOBBIX JIH-
TaHJIOB TaKHWe€ OCH MPUCYTCTBYIOT. XUPAIbHBIMH MOTYT OBITh TOJBKO KOMILIEKCHI,
coziepkaliye He Ooiee IBYX JIMTaHAOB OMHOTO THIIA — BCETO YEThIpE BapUaHTa
COCTaBa:

Masbses, Masbaced, Maszbede, Mabedef
[Mpocreiimmii koMIuieke, Masbacy, UMeeT 6 130MEpOB, B TOM YHUCIIE OJHY SHAHTHO-
MEpHYIO napy:

a a b
e | b bo | . a. | .c
qMo' ~M¢’ ".M,‘
v | e v | e a” | v
a a b
c c c
a. | .b a. | .- i c. | ..a
.M“ 'hM-' E “~M¢'
a/|\b a/l|)\b ! b/t|)\a
C :

0) )11 BOSHUKHOBEHMS SHAHTHOMEPHUHU JOCTATOYHO JIBYX OMICHTATHBIX JINTAH/IOB,
TaK Kak 3TO y)Ke 00eCTIeYnBaET MOSBICHNE B MOJICKYJIC CITUPAIBHON CTPYKTYPHI.

L\
L

Q)
- “‘

A
‘M
e

B) Takne KOMIUTIEKCHI 0053aTENbHO COMEPKAT TNIOCKOCTh CHMMETPHH, COBIAAl0-
IIYIO C TUTOCKOCTHIO KOMIUIEKCa, CIIE0BATENIFHO, OHU BCET/Ia aXUPAIIbHBL.

74 2
%
r) B 3TOM ciydyae BO3MOXKHA XUPATBHOCTh KOMIUIEKCA, €CJIM JIUTaHbI CO-
CTOSIT U3 TIPOXHPATBHBIX MOJICKYIL.
In) Bo3MOXHEBI 4eTBIpe H30Mepa
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< I"'

\\\L
L

mpauc-, mpauc- mpanc-, yuc-
LN L
L
Lh,., I - L/,,, | ~

N

yuc-, yuc
IBa yuc-,yuc-n3omepa o0Opa3yrOT SIHAHTHOMEPHYIO Tapy.

€) B sTunennnaMuHe paccTOSHUE MEXKIy aTOMaMH a30Ta HEJOCTaTOYHO I 00-
pa3oBaHUS MpaHC-U30MEPOB, TIOITOMY CYIIECTBYET TOJIBKO 3HAHTHOMEpHAs Iapa
yuc-, Yuc-u30MepoB:

i

: M
I 71

|

N\N N
N": | y“\ Nm. l .“\‘N
/| \ N/| \

\/ N

) BHauase cieyer nmojay4uTh palieMHYSCKYI0 CMECh T10 PEaKIIUH:
[Cr(H20)6]Cl3 + 3en = d,1-[Cr(en)3]Cl3 + 6H20.

OHaHTHOMEPHI Pa3JeNuTh M0 WX (PU3UIECKIM CBOHCTBAM HEBO3MOXXHO, HO €CITH
MIONTyYUTh COEWHEHHE, CoJepKallee paleMHuecKnid KaTHOH W YUCTHIN SH3HTHO-
MEpHBIM aHWOH, HaNpuMep, aHUOH d-OpoMKaM(popCyTbHOKUCIOTHI, TO OHO OyIeT
MIPEJICTABIIATH Tapy JUACTEPEOMEPOB, Pa3AENAEMBIX MO (PU3UIECKIM CBOIMCTBaM,
HanpuMep, APoOHON KPUCTAITHIAINEH. 8

3) Tak Kak CTPYKTypa IIMHKOBBIX M HHKEJIEBBIX KOMILUIEKCOB HE OTIMYAETCS OT
TaKOBOH JUII KOMIUIEKCOB XpOMa, 3TH KOMIUJIEKCHI TOXE JOJDKHBI COCTOSATH U3 DHAH-
THOMEpPHBIX Nap. To, 9TO ATH N30MEpHI HE BBIZENIEHBI, MOYKHO OOBSICHUTH OBICTPON
paremMmusanuen, Tak Kak KOMIUIEKCHI IMHKA W HUKeJs BOOOIe MEeHee yCTONYNBEI,
YeM KOMITJIEKCHI XpoMa M KOOaJIbTa.
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26. Oo6mast hopMysia 0.-aMHUHOKHUCIIOT, BXOASIIUX B COCTaB OCIKOB W INEMTH-
noB: HON—CHR—-COOH.

[Mpu pH=6,5 xak amuHOrpymma, Tak U KapOOKCHJIbHAS TPyIIa MOHU3UPOBAHBI.
[TosTomy, ecnu Obl OOKOBBIE T'pyIIbI He OBUIM MOHW3UPOBAHBI, OOIIWE 3apsin
paBHsuIca Obl Hymo. M3 deThlpex aMHWHOKHCIOT, BXOAAIIMX B COCTaB HcCCe-
JyeMoro nentunaa, npu pH=6,5 OynyT nOHH3UPOBaHbI OOKOBBIE TPYIIIEI Y JTM3HUHA
(R = —(CH2)4NH3) u ryramunoBoii kuciothl (R = <(CH2)2CO0-) — pK,=10 u 4
COOTBETCTBEHHO.

a) To, uro npu pH=6,5 001111 3apsi paBeH +2, 03HAYAET, YTO YHUCIIO OCTAT-
KOB JIN3MHA MPEBBIIIAET YUCIO OCTATKOB ITyTAMHUHOBOI KHCJIOTHI Ha 2, TO €CTh B
MENITUE coepxKarcsl 1 0CTaTOK TIIyTaMUHOBOM KHUCIIOT U 3 ocTaTka Jin3uHa (2 u 4,
3 1 6 He TOAXOMAT — HE OCTAeTCs MECTa I OCTAJIbHBIX aMHUHOKHUCIIOT).

0) Tak KaK XUMOTPHUIICHH pacIIEIUIseT TeNTalenTUa Ha TpH (hparMeHTa, B
€ro cocraBe JOJDKHBI OBITH JBa octatka THposuHa (R = napa—CHy—CsHe—OH).
Ocranocsk ogno (7—1-3-2=1) MecTo 11 BalvHA.

B) Tak kak mpu OTIHICIUICHUH N—KOHIICBOW aMHHOKHCIIOTHI OOIIUH 3apsi
OCTAIOIIErocs MeNTH/Ia YBETUUMIICS Ha €ANHUITY, B N—KOHIIE HaXOIUTCS TIIyTaMHU-
HOBasl KHCIIOTA.

r) I[To maHHBIM dnekTpodope3a A 3apsHKeH OTPUIATENLHO, MOJTOMY B
€€ COCTaB BXOIWT DIyTaMHHOBAas KUCJIOTa M JBE HEUTpalbHbIE aMHUHOKHCIOTHI
(oOmmii 3apsim —1), npudyem O—KHCIOTa — THPO3WH, & OCTABIIAACS — OYEBHIIHO,
BanuH. B u C 3apsikeHbl MoNoKuTeNbHO, HO Y B 3apsn O6ounbire. [TosTomy B B nBa
JMU3UHOBBIX ocTaTKa (00mmuii 3apsin +2), a B C — onul (o0muii 3apsin +1).

n,e) [lepBuuHas cTpykTypa renTanenTiaa

MecTa pacIieryIeHns THPO3UHOM
| |
HiNT- Glu— Val—Tyr— Lys—Tyr— Lys—Lys—COO~
I | | I
A B C

%) 3apspKeHHBIE TPYIIIBI MOTYT ITOMENIaTh 00pa30BaHUIO OL-CIIPAIH U3-32
3NIEKTPOCTATHUECKUX B3aUMOIEHCTBUN, HAMHOTO MPEBBIIIAIONINX CHIIY BOAOPO.I-
HBIX CBsI3€H, OJAEPKUBAIOMINX o-criupaib. [lpu pH=6,5 Ha nentuae umerorcs
TPH MOJIOKUTETBHBIX U ONWMH OTpuarenbHbIi 3apsan. [Ipu pH=12 amunorpymnms
JU3WHA TPAKTHYECKH HE HOHU3MPOBAaHBI, HO MOYTH MOJHOCTHIO MOHHU3MPOBAH
TUPO3UH (MMEIOIIUI (HEHONBHBIN THAPOKCHIT), 00mmii 3apsia +3. Takum oOpazom,
BEPOSITHOCTh 00pa30BaHuUs OL-CITUPAIH Maja B 000HX Cllydasx (BO BTOPOM ciydae
BEPOSATHOCTD UyTh OOJIBIIIE).
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