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3agaua 1.

Tak kak B — HachHIMIEHHBIN yriaeBomOopoa ¢ mpocteimei Gopmynoit CsH7, To emy oaHO3HAYHO
COOTBETCTBYET MoJieKysipHas ¢popmyina ankaHa CeHis, T.€. B — 0MH U3 H30MEpHBIX I'€KCAHOB.

B mnpouecce ruapupoBaHuss HE INPOUCXOAUT HM3MEHEHHUS YHCIAa aTOMOB Yyrjepoia B MOJEKYJE.
CrnenoBaTenbHO, yIIIeBoA0Opo A uMmeeT MosekyasapHyio ¢opmyiny CsHa (M = 76 t/mMonb). B3aumopeiicteue A
C METaJUIMYECKUM HaTPUEM YKa3blBACT HA HAJIMYME B HEM 110 KpaWHEW Mepe OAHOM aleTWICHOBOH
rpyrnmupoBkH. I1o yenosuio 3amaun 0.19 T A (0,19:76 = 2,5-107 mons A) pearupyer ¢ 0.115 r Na (0,115:23 =
5-10° momb Na), T.e. v(Na) = 2v(A). DTo 03HAUaET, YTO MOJIEKYNa A CONEPKHUT JBE KOHILEBbIE IPYIIUPOBKU —
C=CH.

Jist A MOXXHO MPEUIOKUTH ABE CTPYKTYPHBIE (hOPMYJIBL:

/ C=cCH
HC =C\ CH=C—CH =CH— C==CH
C=CH

CootBeTcTBEHHO B MOKHO NpeAcTaBUTh B BUJIE CIAEAYIOLIUX CTPYKTYD:
HsC—CH
3 CHz—CH,— CH,— CH,—CH,— CH,
CH,— CH,

VYpaBHEHUS MPOTEKAIOMINX PEAKIIUN:
/ =CH / C==CNa

H2C =C\ +2Na —> H2C =—C + H2
C==CH \

C=CNa

CH=C—CH=CH— C=CH +2Na — NaC=C—CH=CH— C==CNa +H,

==CH CH,— CHj
/ KAT /
H,C =C +5H, > H,C—CH

\

C==CH \CH2— CHj

CH=C—CH=CH—C==CH + 5H2i> CHz—CH,— CH,— CH,—CHy— CHj

HpOCTpaHCTBeHHaH HN30MCEPpHA XapaKTECpHa TOJBKO JJIA CICAYIOMETO BEIICCTBA:
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3amaua 2

KAT
3anuiueM ypaBHEHHE NIPOTEKAIOIIEH peaKuu: CsHg + Hp CsHsg

[TycTh cymMMa KOJMYECTB BEUIECTB KOMIIOHEHTOB B UCXOJHOM CMECH paBHA | MOJIb:
Vuex(C3Hs) + Vuex(H2) = 1 Monb

ITycth Vuex(C3Hs) = X Moab, Toraa vuex(H2) = (1 — x) Mons. KoaruecTBo BelecTBa mporaHa 1mo peaKiiim:
Vionean(C3Hg) = 0.9x mMoub. 3HauuT Ha peaknuto nouuto 0.9x Mois nporeHa u 0.9X MoJIb BOAOPOA.

B xoHeuHO#H cMecH: Vioneun(C3Hs) = 0.1X MOJIb; Vionean(H2) = (1 — X) — 0.9X MOIIb; Vioneun(C3Hg) = 0.9x
MOJIb.

Haiigem x: [0.1x + 1 —1.9x + 0.9x]-0.25=1-1.9x

x = (0.45 monb

Otcroa MosbHas 1051s mporeHa yucx(CsHe) = 0.45.

Haiinem waccoByro momro Bomopoma B wmcxomHoit cmecu: o(Hz) = [2:(1-0.45)]-100%/[2-(1-
0.45)+42-0.45] = 5.5%

3anumeMm YpaBHCHUA BBaHMOHCﬁCTBHH IIpoIi€cHa ¢ OEH30JI0M H BOJHBIM pPaCTBOPOM II€pMaHIaHaTa

KaJInus:
CHy
CH
H3PO, ‘CH
HsC™ SCH, * @ — (j °
0°c OH l
3H.C XcH,+ 2KMnO, + 4H,0 = 3 + 2KOH + 2MnO,
3 CHa HgC)\CHZOH

3agaua 3.

3Has, 4TO A — HaTpueBas COJIb KapOOHOBOM KHUCIIOTHI, 3aMMILIEM B OOIIEM BUEC YpaBHEHUE peakinu 1:

CyHani1COONa + NaOH ! CrHonsz + Na,CO3
Haiiziem konmu4ecTBO BellecTBa ankaHa B:
v(B) = 3.36 1/ 22.4 n/monb = 0.15 monb. Tak kak B pearupyer ¢ xiopom B cootHomeHuu 1 k 1, To
o0LIMi BUJ peaKkuuu 2:

CoHoneg + Cly Y CHons1Cl + HCI

[Tomyuennoe BemectBo C BCTymaeT B peakiuio Bropia:

2CHop+1Cl + 2Na = CoyHanso + 2NaCl

OcHOBBIBasICh Ha ypaBHEHUU peaKlMM, KoaudecTBo BemecTBa D cocraBiser 0.075 monb. 3Has v(D) u
m(D), naiinem M(D).

M(D) =4.35 1/ 0.075 Mo = 58 r/MO1b.

YcranoBum popmyny Bemiectsa D:

12:2n + 4n + 2 = 58, orkyna N = 2. 3naunt D — C4H1o0.

Tak kak B peakuuu Bropria nporcXoauT yABOEHHE Yuciia yriepoaos, To C — xymopatad, a D — H-OyTaH.
XJIOpITaH MOJTyyaeTcsi 0 PeakIMy allkaHa C XJIOPOM, CJIeZoBaTeNbHO, B — 3TaH, a BemecTBo A — HaTpueBas
COJIb TPOITMOHOBOM KUCIIOTHI.

3anumieM ypaBHEHUs peakuuit 1 — 3:

CH3CH2COONa + NaOH ; CH3CH3 + Na2C03
hv
CH30H3 + C|2 = CH3CH2C| + HCI

2CH3CH,CI + 2Na = CH3CH,CH,CHs + 2NaCl

CriocoObI osTyyeHust ITaHa:



JINEKTPOJIH3

1) 2CH;COONa + 2H,0 = CH3CHj + 2CO, + H, + 2NaOH
2) CoHy + Hy'= CH3CH,
3) 2CH,Cl + 2Na = CH3CH5 + 2NaCl

4) C,H, + 2H,'= CH4CH,
JlotmyckaroTcst U Apyrue crocoObl MOTyICHHS.

3amaua 4.

3anuinemM ypaBHEHHS peaklMii BOCCTAHOBJIECHHUS 000X OKCHJIOB:
MO + 2Mg — 2MgO + M
MOy + xMg — xMgO + M

=> Ha nonyuenune 1 monp M u3 MOx tpebyetcst 2 - 1,333 = 2,666 monb maraus. J[poOGHOe uyuciio
TOBOPUT O TOM, YTO KO3((UILIMEHT NPy HOHE MeTalljla He paBeH 1.

3anuiuemM ypaBHEHHE, CBA3bIBAIOIIIEE MACCOBbIE 10JIM METajlla B OKcuaax, npuHsaB M(M) = M.
M:M+32)=M: M + 16 - 2,666) + 0,0335 (IOCKOJIbKY JIOTHYHO, YTO Ha BOCCTAHOBJICHHE OKCHJa C
oompurelt CO Metaiuia motpedyercst 0OJbIIe MarHus, © MacCcoBast IOJISI METalllIa B TOM OKCHJIC HUKE).

(M2 + 42,656M — M? - 32M) = 0,0335 - (M + 32) - (M + 42,656))

10,656M = 0,0335 - (M? + 42,656M + 32M + 1364,992)

318,090M = M? + 74,656M + 1364,992

M? — 243,434M + 1364,992 =0

D =53800,144

M1 = (243,434 + (53800,144)2) : 2 = 237,7 — ypan (238 ¢ y4eTOM OKpYTJICHHS).

M2 = (243,434 - (53800,144)1’2) : 2 =5,7 — Mex 1y TUTHEM U OCpUITHEM, HE TIOAXO/IHT.

Takum o0pazom, UCKOMBIH 3neMeHT — ypaH. Ileporii okcung — UO2, 3HAUUT BTOpOW MMEET MMEeT
bopmyny UO2666. Kak Ob110 0TMEUeHO paHee, qpoOHBINA KOG UIIMEHT TOBOPUT O TOM, YTO KOd(PULIMEHT mpu
MeTajule B OKCHJAE OTIMYaeTcs OT eauHunbl. HamMensinee umciio (GpopMynbHBIX €IMHHI, TAIOIIUX MENble
koaddunmentsl, coctabiseT 3 — U3Og (¢ yuerom okpyriienus). poduas CO ypaHa TOBOPUT O TOM, YTO OKCH]I
CMEILIaHHBIH, €ro MOKHO npeacTaBUTh kKak cMech okcuoB UO2 u UO3 B cooTHomeHuu 1 : 2.

3agaua 5:

3anumieM 3akoH Papazes:
m=(Q-M):(F-2)

Beipazum Q:
Q=m-F-z: M

T.x. ToK 4epe3 o0e suUeHKM TPOTEKad OJMHAKOBBI M 3HAYUT OBLIO OJWHAKOBBIM KOIHUYECTBO
anekTpuyectBa Q, Toraa:
(m(Cu) - F-2)/ M(Cu) = (m(M) - F - z(M)) / (M(M) - n(M))
M(M) = (M(CU) - m(M) - (M) : (m(Cu) - 2 - n(M))
Mpbl BBIpa3WId HEU3BECTHYIO HaM MOJISIPHYIO MaccCy, OJHAaKO HaM OCTaeTCs HEM3BECTHO KOJHMYECTBO
3IIEKTPOHOB, IPMHUMAEMbIM HOHOM M*". Permum nepeGopom.
z =1: M(M) = 32,5 r/mous — xsi0p. He moaxoaut
z =2: M(M) = 65,0 r/momb — riusK. [Togxoaut
z =3: M(M) = 97,5 r/Mo0Jb — TAaKOTO MeTajlia HeT (MEXTy MOITHOIECHOM U TEXHEIIHEM)
z =4: M(M) = 130 r/mMo0J1b — TaKOTO METalTa HET (MEKIY HOAOM M KCEHOHOM)
z = 5: M(M) = 162,5 r/moab — aucnipo3uii. He moaX0oauT - BBIICIUTH €0 DJICKTPOIM30M M3 BOJHOTO PacTBOpa
HEBO3MOJXKHO.
Kak BUAHO, yCIOBHSIM YIOBIETBOPSET TOJNBKO HUHK. [TOCKONBKY MpH 3JIEKTPOJIU3€ BOCCTAHOBICHUE
UJICT Ha KaToJIe, TO Meb BBIJICIIUTCS Ha 3JIEKTpoje A, a ITUHK — Ha atektpoje C.
3anuinem dMeKTPOXUMUIECKUE YPAaBHECHUS:
karon A: Cu?* + 2e- — Cu°
anon B: 2H20 —4e — O, + 4H"
katon C: Zn** + 2" — Zn% 2H,0 + 2" — H, + 20H"



anong D: 2H20 — 4e° — O + 4H" (aumoH conM HEW3BECTEH, IOJTOMY €r0 IMOBEAECHHE NP DJIEKTPOIHM3E
MpeACcKa3aTh HE MOXKEM).

Kak BUIHO, BOCCTAaHOBJICHHE IIMHKA COMPOBOXIACTCS TAK)KE€ BOCCTAHOBJICHHUEM BOJBI U BBIACICHHEM
BOJIOPO/JIa, IOCKOJIbKY IIUHK B Psy HANIPSDKEHUH CTOUT JieBee BOJopo/ia (B OTIUYHe OT Menn). Takum oOpasom,
YacTh AJIEKTPUUECTBA PACXOJIYETCsl HA MPOIIECC BOCCTAHOBIICHHSI BOJIbI, 00YCIaBIMBas BBIXO]I IO TOKY MEHBIIIE
100%.



