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OBIIHUE YKA3ZAHUA

3HaHue Kypca «Koppo3usi U 3aluTa METaUIOB OT KOPPO3UW» IO3BOJISIET MH¥KE-
HEpYy-METAJUTypry MNpaBWIbHO TMpPEACKa3aTh MOBEICHUE METAINIMYECKUX W3ACIUA B
YCIIOBUSIX KOPPO3MOHHO-aIPECCUBHOM Cpeflbl U BHIOpPATh MPABUWIBHBIA CIIOCOO 3aIIUThHI
MeTaJlJla OT KOPPO3UOHHBIX Pa3pYILICHUM, KaK Ha CTaUU MPOEKTUPOBAHUS METaUIN4e-
CKOT'0 M3/IENHs, TaK U Ha CTAAUSAX €ro MPOU3BOACTBA U IKCIUTYaTalNH.

Metoauyeckue yka3aHusi COCTaBJIEHbI B COOTBETCTBUHM C IMPOTPaMMOM Kypca Kop-
PO3UH U 3alUThl METAJLJIOB.

N3yyaliTe Kypc MoCienoBaTeabHO, [0 MPOTrpaMMe U PEKOMEHAYEMbIM y4eOHU-
kaMm. Ocoboe BHUMaHMUE oOpaujaiiTe Ha yCBOEHUE MOHATUH, ONPEIEICHH, 3aKOHOB U
Ha pemieHue 3agad. Ecim B mpoliecce M3y4deHHs] Kypca BO3HHKHYT BONPOCHI, HYXKHO
CBOEBPEMEHHO MPOKOHCYJIbTUPOBATHCS C MPENo/IaBaTesieM YCTHO WM MTMCbMEHHO.

KonTpomnbHyto paboTy clienyeT BBINOJIHATh U OTHPABIATh Ha PElEH3UPOBAHUE T10-
CJIe U3y4YEHUSI COOTBETCTBYIOIIMX Pa3/IEyoB.

Br16op Bapuanta (c. 4...7) cieayer oCylIeCTBISATh M0 MOCISAHUM ABYM LU (ppam
HOMEpA CTyAICHUYECKOro Omiera (3a4eTHor KHMKKHM). ComepxaHue 3aJaHuil B COOTBET-
CTBUHU C BapHaHTaMH MpUBEJEHO Ha cTpaHunax 18...21. Pabora nomkHa ObITh 0hopM-
JIeHa B OTJIEJIbHOM TETpaju B COOTBETCTBUU C OOIICTIPUHATHIMHU B aKaJeMUU MpaBUia-
MU, CBOEBPEMEHHO C/IaHa U 3apeTrUCTpUpoBaHa B aekaHare. O0A3aTENbHO CIEIYET yKa-
3bIBATh HOMEP CTyJAE€HUEcCKoro Oumiera. B ciayuae eciu paboTa HE 3auTeHa C MEPBOTO
MIPEABSBIICHHS, CIIEYET B TOM K€ TeTPaJy Ha YUCTON CTPAHMIIE BHIOJIHUTH paOOTy Ha
omuOKaMH, pyKOBOJICTBYSICh 3aMEUaHHSIMU TpernoaaBatens. VcnpapieHus B rnepBOHA-
YaJIbHOM TE€KCTE HE JTOMYCKAIOTCS.



TABJIMIJA BAPUAHTOB

Tabnuna 1 — BapuanTbl KOHTPOJIBHOM PabOTHI

Bapuant 3amanue 1 3amanue 2 3amanue 3
1 2 3 4
01 1 1 1
02 2 2 2
03 3 3 3
04 4 4 4
05 5 5 5
06 6 6 6
07 7 7 7
08 8 8 8
09 9 9 9
10 10 10 10
11 11 11 11
12 12 12 12
13 13 13 13
14 14 14 14
15 15 15 15
16 16 16 16
17 17 17 17
18 18 18 18
19 19 1 19
20 20 2 20
21 21 3 1
22 1 4 2
23 2 3) 3
24 3 6 4
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ITPUMEPBI PEHIEHUSA TUITIOBBIX 3ATAY

IIpumep 1. B kucnoii cpene (pH = 3) koHTakTHPYIOT MeNb U K0OansT. Hamucatsb
YPaBHEHUS 3JIEKTPOJHBIX MpoleccoB, paccuntats DJC u snepruto ['mb6ca odbpazoBas-
HIErocs raJIbBAHUYECKOTO 3JIEMEHTA B YKa3aHHBIX YCIOBHUSX.

Pewenue

B nmaHHBIX yCI0BUAX KOPPO3HUS TOJKHA MTPOTEKATH C BOAOPOAHON AETOJIApU3ALIH-
en. [Ipu pH = 3 moTeH1man BOJOPOAHOTO AIEKTPOAA COCTABUT

Qpox = — 0,059pH =-0,059%x3 = - 0,177 B.

M3 IByX KOHTaKTHPYIOIIMX METAJIOB POJIb aHOJA BBIIOIHSET TOT, Y KOTOPOIO
SIIEKTPOAHBIN OTEHIMAI oTpHrIaTeibaee. CpaBHUM 3JIEKTPOIHBIE IOTEHIIHAIE METAI-
JIOB:

Pcoz+/ co=— 0,250 B;
Qcuz+icu =+ 0,337 B,

3HAYUT, HA KOOaJbTe OylIeT MpOTEKaTh aHOAHBIM IMPOLIECC OKUCIEHUS METajuia, a Ha
MEJTHOM 3JIEKTPOJI€ — BOJAOPOIHAS JICTIOJISIPU3AIIHS:
A() : Co—2e — Co*;
K(+):2H +2e - H,
Cymmapssrii mpouece:  Co + 2H" — Co*'+ H,
3/1C o6pazoBaBIerocs raibBaHUYECKOTO MJIEMEHTa BRIYUCIUM 10 popmyiie
E =@« — @a,
C YYETOM PAaCCUYUTAHHOTO paHee MOTEHIMAIa BOJOPOIHOTO IIEKTPOIa
E=-0,177 -(-0,250) = 0,073B.
s pacuera ’Heprun ['n66ca BocmoabzyeMcs hopmyIion
AG =-zFE,

I7I€ Z — YUCJO YYaCTBYIOIIMX B ITPOLIECCE IEKTPOHOB;
F — nocrostnnas ®apanes;
E -9/C, B.
[Tomyunm:
AG =-zFE =-2-96500 - 0,073 = -14089 [Ix/monb = —14,1 xJIx.

IMpumep 2. Bo BinaxHOI HEUTpambHOU aTMOChEpe KOHTAKTUPYIOT MarHui U KO-
6anpT. Hammcate ypaBHEHUsI 3JEKTPOAHBIX MporeccoB, paccuntats IJC u 3HEpruio
['n66ca 0O6pazoBaBIIErocs raTbBAaHUYECKOTO 3JIEMEHTA B YKA3aHHBIX YCIOBUSX.
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Pewenue

B naHHBIX yCJIOBHUSX KOPPO3HUs JOJKHA MPOTEKATh C KUCIOPOIHOM AEHOIsipr3a-
nuent. [loTeHman KuciopoIHOro MEKTPOIa COCTABUT
= — +
npu pH="7 0, /0 0,82 B.

M3 1ByX KOHTaKTHPYIOIIUX METAUIOB POJb aHOAA BBIIOIHSIET TOT, Y KOTOPOIO
SIICKTPOIHBIN HOTEHIIMAI OTpHIaTeabHee. CpaBHUM DIICKTPOIHBIE TIOTEHIIHAIBI METAI-
JIOB:

Pcoz+/ co=— 0,250 B;
Pmg2+mg = — 2,363 B,

3HAa4YUT, HAa Maramuu 6YI[CT IIPOTCKATh aHOI[HBIﬁ IMpouecC OKHUCJICHUA MCTalJllld, 4 Ha KO-
OanpTe — KHCJIOPOJHAaA ACTIOJIIpU3anusi:

A(H) : Mg - 2e — Mg*;
K(+#): 0,+2H,0 +4e — 40H".
Cymmapssbiii nporiecc: Mg + 1/20, +H,O0 — Mg(OH),.
O/1C oOpa3oBaBiiierocst raJlbBAHUUYECKOTO AJIEMEHTA BBIUUCIUM 110 PopmyIie
E = @« — @a,
C YYETOM pacCCYUTAHHOTO paHEe MOTEHIMaNa KUCIOPOIHOIO AIEKTPoa
E = 0,82 —(- 2,363) = 3,183 B.
Jns pacuera snepruu ['n66ca BocnoaszyeMcs Gpopmyiioi
AG =-zZFE,

TJI€ Z — YHCJIO0 YYACTBYIOIINX B MPOIIECCE DIIEKTPOHOB,;
F — mocrosiunas dapanes;
E - D3JIC, B.
[Tomyuum:
AG =-zFE =-2-96500 - 3,183 =— 614319 [I)x/monb =~ — 614,3 xJIk.

IMpumep 3. PaccmoTpets nuarpammy [lyp6s mist iuHKa, yKa3aTh ypaBHEHUS BCEX
BO3MOKHBIX XHUMHUYECKHUX U JJIEKTPOXMMHYECKUX PABHOBECHUM, 30HbI MMMYHHOCTH,
KOPPO3UH U MACCUBHOCTH.

Pewenue

Paccmotpum muarpammy Ilyp6s ms nmuaka (puc.1).



¢,B

+1,6
Zno,*
+0,8[ Zn(OH), 2
Zn2+ T i v | —UO6J'IaCTE, TEPMOIUHAMUYE-
CKOM YCTOWYMBOCTU (MMMYH-
oT 2 4 HOCTH);
I, IV — xoppo3us;
Il — 00y1acTe MaCCUBHOCTH.
4+ 1 3 O61acTH KOPpO3HMH 3alITPU-
0,8 o XOBaHBI
Zn |
-1,6 i i i i v
3 6 9 12 pH

Pucynox 1 — Iuarpamma [1yp0s st inaka

Huarpammbl [Typ6> MO3BOJIAIOT OIEHUTH BO3MOXHOCTH MPOTEKAHUS Ipoliecca
KOPPO3UHU ISl KaXKJOTO TEXHUYECKH BaXKHOTO MeTauia. B 3Tux nuarpammax yduThIBa-
IOTCSI TPU BO3MO>KHBIX PABHOBECHS B CUCTEME «METAJLT — BOJIay:

1 Paenosecus, ceésa3anHble MONLKO C OKUCIUMENbHO-80CCHMAHOBUMETbHBIMU
npoyeccamu, HapuMep:

Me S Me" + ne.

OTHU paBHOBECHS ONPEAEIISIOTCA TOJIBKO BEIUYMHOMN AJIEKTPOJHOTO MOTEHIMANIA U
He 3aBucAr oT pH. Ha nuarpammax Takue paBHOBECHsI IPEACTABICHBI TOPU3OHTAIbHBI-
MM JIMHUSAMU @ = CONSt.

2 Paenosecus uoHHo20  obOMeHa, He  CBA3AHHbIE C  OKUCIUMENbHO-
60CCMAHOBUMENbHBIMU NPOYECCamu, HaIPUMED:

Me(OH), S Me™ + nOH .
B »Tux PAaBHOBCCHUAX HET MEPEX0Ja IJICKTPOHOB OT BOCCTAHOBHUTCIIA K OKHCIIUTC-
JJIO, OHU HC 3aBUCAT OT BCIHMYMHBI JJICKTPOJAHOI'O IIOTCHOHAIA U HAa JHarpaMmMax OHHU
IIPEICTaBICHbI BEPTUKAIBHBIMU JIMHUAMU — pH = const.

3 Cmewannvie pagnogecus, KOTOpbIE 3aBUCAT U OT pH, U OT BETUYUHBI 3JIEK-
TPOAHOTO MOTEHIMANA, HAIPUMED:

Me+ nOH S Me(OH), + ne.

JIns 5TUX paBHOBECHM 3JIEKTPOIHBIN TOTEHIIMAI 3aBUCHT OT pH
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0= (pO — 0,059 pH,

Ha auarpammax [Typ0s uM COOTBETCTBYIOT HAKJIOHHBIE JIMHHH.

JlvHMH qUarpaMMBbl COOTBETCTBYIOT CIEAYIOIUM PAaBHOBECHSIM:

1 Zn 8 Zn* +2e.

2  Zn* +20H S Zn(OH),.

3 Zn + 20H 5
Zn(OH), + 2e.

4  Zn(OH),+20H" & ZnO,” + 2H,0.

5  Zn+2H,0 5 ZnO,> + 4H* + 2e.

[TaccuBHOCTB 30HHI I 00BsicHAETCS 00pazoBanueM ek Zn(OH), u ZnO.

ITpumep 4. Bo ckoJIbKO pa3 BO3pacTaeT TOJIIMHA IUICHKU IIPU YBEJIIMYEHUH IPO-
JNOJKATEIIBHOCTH PAaBHOMEPHOW ra30BOM KOPPO3WH TUTAaHA OT 5 10 48 4acOB MpPU TEM-
neparype 300°C, ecii ycTaHOBJIEH JOrapu(pMHUYECKUI 3aKOH POCTa IIEHKH?

Pewenue

B cootBeTcTBHU € TOrapuMUIECKHUM 3aKOHOM POCTA IUICHKH
6=KklInt+C,

rJe 0 — TOJIIMHA IUICHKH, MM,
K — KoHCTaHTa CKOPOCTH POCTA IJICHKH,
T — BpeMsl, 4ac;
C — KOHCTaHTa UHTETPUPOBAHUS.
3anuiuem 3Ty (GopMyiTy IpH YCIOBUM HayaJIbHON HYJIEBOU TONILMHBI IJICHKU JUIS
BPEMEHM 5 4acoOB U BpeMEHU 48 4acoB:

05 = k In5
043 = k |n48,

OTKy/1a
648/65 =1n48/ In5 = 2,40.

OTBET: TonmuHa mieHku yBenuuutcs B 2,40 pas.

IIpumep 5. Onpenenure CKOPOCTH PABHOMEPHOW KOPPO3UU HKeje3a v,
2 2
r/(Mm“-uac), u Il, MM/rof, €ciii IIIOTHOCTh KOPPO3UOHHOTO TOKa coctarisier 0,02A/m”.

Pewenue

. 2
N3 3akona ®apanes CKOpoCTh paBHOMEPHOM KOPPO3UH v, T/(M* 4ac), paBHa
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3600 M, i
vV=——"—"-

F
rac M3 — SKBUBAJICHTHAs MacCa KOPpPOIUPYHOIICIo MCTaJlla, F/MOJIB;

i — [TOTHOCTH KOPPO3HOHHOTO TOKA, A/M?;
F — uucno ®apanes, Ki/sks.
YdreM, 4TO B KaTOJHOM MPOIECCE JKENe30 OKUCISIETCS 10 ABYXBAJICHTHOIO CO-
CTOSIHUS, TOTJa €ro SKBUBAJIEHTHAsl Macca BJBOE MEHbIIE AaTOMHON MaccChl, U UCXO/IHAs
dbopmya TpanchopmupyeTcs B

,_3600Ai _ 3600-56-0,02

= 0,021 r/(M*4ac).
2F 2-96500

Jlnst mepeBojia ATOM €AMHUIBI B MUJUTUMETPHI B TOJT BOCTIONB3YyeMcsl (hopMyTioit

8,76 v
p

II =

Tac p — IIOTHOCTb MCTAJlIa.

mo876v_876-0021 ¢ 023 mw/ron.
p 7,87

OTBET: v=10,021 r/(M2~LIac); I1=0,023 mm/Ton.

IIpumep 6. Onpenenure TEPMOAMHAMUYECKYIO BO3MOKHOCTh Fa30BOM KOPPO3UH
HU3KOYTJIEPOAUCTOMN CTaI, MPOTEKAIOIIEH M0 YpaBHEHUIO

Few + H2Oq) — FeOgqy + Hy,

eCIM M37IeMe dKCIUTyaTupyeTes mpu temmeparype 750°C u mapuuanbHbIX JTaBIeHHUSX
BoJIstHOTO Mapa u Bojopoaa 90 u 10 kI1a cooTBETCTBEHHO.

Pewenue

TepMoaMHAMUYECKUM YCIIOBHEM BO3MOKHOCTH NMPOTEKAHMs PEAKIMU SBIISAETCS
yMmeHbleHue s3Hepruu ['md0ca B pesynbrare peakuun: AG < 0. Dueprust ['md6ca >Toi
peaKuy MOXET ObITh BHIYHCIICHA 110 YPaBHEHHUIO

Py,

AGreop = AG140p + RT (In — An In101325),

H,0

rae AGOT,KOP — sHeprus ['mb0ca peakuuu npu abconroTHOM Temnepatype T u
CTAHJAPTHBIX TMAapIUAIbHBIX JABJICHHUSIX BCEX Ta3000pa3HBIX KOMIIOHEHTOB
(P°% = 101 325I1a);
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An — U3MEHEHHE YHCJIa MOJICH Ta3000pa3HbIX KOMIOHEHTOB B Pe3yJbTaTe
peakiuu (U1 anHou peakiuu An =0);
Pi — Texymme mapipaabHbIe TaBICHUS ra3000pa3HBIX KOMIIOHEHTOB.
CranpaptHoe 3HaueHue >Heprun [ mo0ca nmpu temneparype T MOKHO BBIYUCIUTH
o dhopmyiie

AC;OT, Kop AHOT, KOp T ASOT, KOp*

Jlyis ynpoleHus pacyeToB JOMYyCTUM, uTo sHTanbnus AH u sutponus AS peak-
MY HE 3aBUCST OT TEMIIEPATYPBI, TOTA

0 _ 0 0
AG T, kop — AH 298, kop T AS 298, kop-

Benuuunbl CTaHﬂapTHOﬁ OHTAJIBIINHU U CTaHﬂapTHOﬁ OHTPOIIMU pCAKIHNHN MOXKHO
BBIYHCIIUTDb, UCXOOA U3 CIIPABOYHLIX JaHHBIX:!

AH 308, cop = AH 208 re0 + AH 505 12 — AH 208 Fe — AH 208 1p0 =
=-260,7 + 0—-0—(-242,1) = - 18,6 x/I>x = —18600 JIx.

ASO298, Kop — SOZQS,FeO + SO298,H2 - S0298,Fe - SO298,H20 =
=54,0+130,6 - 27,2-188,9 =- 31,5 Ix/K.

Cyuetom T=t+ 273 =750+ 273 =1 023K, noxyyum

AG 1, op = — 18600 — 1023( - 31,5) = + 13625 [T,

AG 05, cop = 13625 + 8,314:1023 In ;gggg = — 5063 JTx ~ — 5,06 kJIx.

0 .
Taxkum obpazoM, AG't, xop < 0, U KOPPO3HsA HU3KOYIVIEPOAUCTON CTaIU B 3a]aH-
HBIX YCJIIOBHSIX BO3MOYKHA.
0
OTBET: AG™1, xop < 0, KOppO3H1s1 BO3MOKHA.

Hpumep 7. [lo ucXogHBIM AAHHBIM MPEABIAYLICH 3aa4H ONPEICIIUTE TUANa30H
COOTHOUIIEHHUS MAPIMAIbHBIX TABJICHUM BOJSIHOTO Mapa U BOJOPOAA MPHU 33JaHHON TEM-
Meparype U AMara3oH TEMIIEPATYpP ISl CTAHAAPTHBIX MAPLUAIbHBIX JTABJICHHUM, IPUA KO-
TOPBIX KOPPO3UsI HEBO3MOKHA.

Pewenue

0
Kopposus He Oyner nporekats, eclii AG top > 0, TO €CTh AMANA30H COOTHOIIE-
HUS apUUaIbHBIX JABJICHUI Mapa U BOAOPOJa OMpeeisieTcs Kak:

Py,

AG’rp + RT In >0,

Py,0

13



OTKyJa

0
Py, _ AGR,

Pio RT '

p
In_Hz ,__ 13625 = _1.,602.
PH20 8,314 * 1023

Pu, > ¢ 1602= 0 202,

Pyo

In

[Ipy COOTHOWIEHMM MAPUUAIBHBIX JABIECHUM BOAOPOJAa W BOJSHOIO ITapa

Py,

P > 0,202 xoppo3usi HU3KOYIJIEPOAUCTOW CTalu B 33JaHHBIX TEMIIEPATYPHBIX
H,0

YCIIOBUSIX POXOJIUTH HE OyIET.

JI1s1 BBIACHEHHSI Mana3oHa TeMIeparyp, IpH KOTOPBIX KOPPO3Hs TEPMOJIUHAMU-

YCCKH HCBO3MOJKHA, BOCIIOJIb3YCMCA YCIIOBHUCM

0 0 0
AG T,kop — AH 298,k0p T AS 298,kop >0;
OTKYIa

AH? _
T < 22oawop _ —18600 _ (o 00 s1g0C,

ASgQ&Kop —315

OTBET: Koppo3usi HU3KOYTJIEpOAUCTON CTalM MOJ AEHCTBUEM BOASHOTO Iapa

. TH
HEBO3MOHa I[IPU COOTHOILIECHUU MAPLUATIBHBIX JABJICHUN 2-> (0,202 (T = 1023K),
H,0

Py,

WM npu Temriepatypax Hrwke S91K (nmpu cootHomeHnn =1:9).

H,0

IIpumep 8. Kakoii TuI KaTOAHOW AE€NOJAPU3AIMU BO3MOXEH B CIIy4ae KOPPO3UH
cranpHOro m3zaenus B 0,1M pactBope FeCl,, npu KoMHaTHOW Temrmeparype U Cleayio-

IIMX MapLUHUaIbHBIX JABJICHUSAX BOJOPOAA U KUCIOPOIA:

PHZ =7001za; P02 =21001a.
Pewenue

Boruucnum pH pactBopa, yuutbsiBas, yTo ruapoiaus xiopuaa xenesa (II) mpore-

KacT 110 YpaBHCHHIO
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Fe’" + H,O S H' + FeOH":

-14
pH =-1gC . =-Ig KB 100 0;1 = 5,56.
1,3-10°

OHpC,ZIeJII/IM PaBHOBCCHBIC IMOTCHIHUAJBI JKCJIIC3HOT'O, BOAOPOAHOIO M KHUCIOPOI-

HOT'O 2JICKTPOIAOB!:

0,059

— 0 ' — _ _ - .

U 1 S +T|chez+ = —0,44 - 0,0295190,1 = — 0,47B;
0
0,059, PH 101325
... =—0,059pH - —|g—2% = — 0,059-5,56 — 0,0295 | =

Purrm, P e, 977000
=-0,328 + 0,034 = - 0,294B;

0 0,059, Po,
¢02/OH_ —(pOZ/OH_ — 0,059 pH + 2 Igpg =

=+1,227 - 0,059-5,56 + 0,0147 1g(21000/101325) =+ 0,889B.

[TockoNbKY paBHOBECHBIE MOTEHIMAIBI BOJOPOAHOW M KHCIOPOAHOW JIEMOISApU-
3alMM IPEBBILIAIOT MOTEHUIUAJ KEJIE3HOIO JIEKTPOa, B JAHHBIX YCIOBHUSAX CTaJIb MO-
KET KOPPOJUPOBATH KAaK C BOAOPOAHOM, TAK U C KMCIOPOJAHON JETIOISAPU3ALUEH.

OTBET: Koppo3us Bo3MOKHa.

IMpumep 9. CrasibHOE W3AENME MOKPHITO cioeMm IMHKa. Kak Oymer mpoTtekartb
KOppo3us u3ienust Bo BlaxxHo armocdepe (pH = 7)?

Pewenue

Haiinem, kakoil U3 JByX METAJJIOB OYJET UrpaTh poJib AaHOJIA, JIsl 3TOTO0 CPABHUM

UX CTaHIAPTHBIEC JJIEKTPOIHBIC TOTEHIIUAIIBI:
02, =-0763B < @2, _ —0,44B.
Zn“" [ Zn Fe~ /Fe

Mertann, umeromuid 6osiee OTPULIATENIbHYIO BEJIMUMHY JIEKTPOJHOTO MOTEHIMA-
Ja, UTpaeT poiib aHoaa. B 3ToM mpumepe aHOIOM OyJeT HMHKOBOE MOKPBITHE, HA Ke-
JIE3HOM JJIEKTPOJie OyAEeT MPOTEKaTh MPOIeCC KaTOTHOM Nenosipu3anuu. B HelTpanb-
HOI BIIQXHOU aTMocdepe MpOTEeKAEeT NPEUMYIIECTBEHHO KUCIOPOIHAs IETIOISpU3aIH.
Ybenumcs B ee TEPMOAMHAMUYECKON BO3MOXKHOCTH, JUISI YETO BBIYUCIUM IMOTEHIIMAT
KHCJIOPOJHOTO AekTpoa rpu pH =7 u napuuaibHOM JaBIEHUH aTMOC(EPHOTO KUCITO-
poma P, =21xklla:
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0,059, Po,

-0 _ 3
?0,i00 = Po, 0 0,059pH + 2 Ig P8 =
2
=+1,227 - 0,059-7 + 0,0147 Ig(21000/101325) = + 0,804B.
Po,i0n ~ +0,804 B> (Pgn2+/2n =- 0,763 B, Koppo3usi BO3MOKHA.

DAeKTpOAHBIE TMPOIIECCH KOPPO3UH OyIyT MPOTEKATh CIACAYIOUIIM 00pa3oM:

A: Zn-2e — Zn*": 2
K: O;+2H,0+4e —>40H". | 1
CyMMapHBIii mporiecc: 2Zn + O, + 2H,0 — 2Zn(0OH),.

IHpumep 10. Ilpu 371€KTPOXMMHYECKON KOPPO3HH U3JEIN U3 HU3KOYTJIEPOIU-
CTOM cTalnu C KUCIOPOAHOM nemosisipusaruedt 3a 45 muHyT oOpaszoBanock 0,225r
Fe(OH),. Beruucnure BemuIrHy KOPPO3UOHHOTO TOKA, 00BEM MOTJIOIICHHOTO KHUCIOPO-
J1a TIPY HOPMAJIBHBIX YCJIIOBUSX M MAacCy IPOKOPPOAMPOBABIIETO XKEJIE3a.

Pewenue

3anuiineM ypaBHEHUS AJIEKTPOJIHBIX MTPOLECCOB KOPPO3UHU JKEJI€3a CKUCIOPOIHOMN
JEeTOJISTPUA3ALUCH

A: Fe —2e — Fe**:
K: O, + 2H,0 + 4e — 40H".

PaccunTaem 4rcio SKBUBaJICHTOB 00pa3oBaBIerocs ruapokcua xemnesa (I1):

Meon), 56+2(16+1)
M3(Fe(o H, = 5 2 = 5 = 45r/monb;
Mee0H), _ 0,225

My reony, 4

_E.103
na(Fe(OH)2 =5-10"" Moub.

KonuuecTBO 3KBHBAJICHTOB BCEX Y4aCTHUKOB PCaKIIMU OJAWHAKOBO, 3HAYUT

Vo, =NyVi0,) =5:107° - 5,6 = 2,8:107 11 = 28m;

NyAg 5-107° .56
mFe = nz_)Ma(Fe) - 32 Fe - 2 = 0,14F.

BCJ’II/I‘{I/IHy KOPPO3HOHHOI'O TOKa OIIPCACIIUM N3 3aKOHA (Dapazleﬂ:

16



_ My (pey It = Fme, _ 96500 -0,14

OTBET: 1=0,178A; Vo2 = 28w, Mg, = 0,14r.

Mg = 0,178A.

Ipumep 11. CranpHOE H3AETHE KOPPOAUPYET C KUCIOPOIHOMN JETOIsIpU3aIUeH,
onpenensiemont nuddys3ueit kucmopozaa (puc.2).

_(P,B
Fe —2e — Fe?"

—0,3-

024-———mmmm 2

014--————mm A3
0

+0,1 1
+0,2

0, +2H,0 +4e - 40H

Pucynok 2 — IIpumep KOppO3MOHHOM IHArpaMMBbl ISl TPOLIECCa KOPPO3UHU
CTaJIbHOT'O M3AENUS C KUCIOPOAHOM ACMONISpU3aALHUE

[IpenenpHbIl TOK KOppo3uu paseH 4,5 amnepa. [1o KOppo3nOHHON auarpamme
oTpeaenuTe, KakuM OyAeT HOBBII KOPPO3UOHHBIN MMOTEHIIMAN, €CJIU ITYyTEM 3aMeIJICHHS
muddy3un KUcaopoaa yaanoch CHU3UTh TOK KOPPO3UH /10 3 amriep.

Pewenue

ITo ycnoBuro, BemunHa KOPpO3MOHHOTO ToKa paBHa 4,5A (I;p). OTOMy cooTBET-
CTBYET KOPPO3MOHHBIM MOTEHLHMaN >kejne3a, cocrapisonmii —0,1B (touka 1 xoppo3u-
OHHOW JIMarpammbl, CM. puc.2). YMEHbIIEHUE KOPPO3ZUOHHOTO TOKa 10 3A TPUBOAMT K
CMEILEHUIO KOPPO3UOHHOTO noTeHunana 1o —0,2B (Touka 2).

OTBET: HoBblii KOppO3UOHHBINM noTeHIHAI paBeH —0,2B.
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3AJAHUS JJISI KOHTPOJBHOM PABOTBI

3ananme 1
Hanucatb ypaBHEHMsI 3J€KTPOAHBIX IPOLIECCOB B CIIy4ae KOHTAKTa METANIOB A U
B, paccunrtare D/IC u snepruro ['nb6ca o6pazoBaBLIErocs ralbBAaHUYECKOTO 3JIEMEHTA
B YKa3aHHbIX yclnoBUsAX. CTaHAapTHBIE MOTEHIMAIBI METAJIJIOB IPUBEICHBI B TIPUIIOXKE-
HuH b.

Tab6muia 2 — BapuanTsl k 3apannio 1

Bapuant | Metamn A | Merann B YcioBust KOppo3uun
1 Zn Fe B xucnoii cpene, pH =4
2 Fe Sn Bo BnaxkHoit HeiTpasibHOM aTMocdepe
3 Al Cu B kucnoit cpene, pH =5
4 Sn Zn Bo BnaxHoit HelTpaipHOM atMochepe
5 Mg Pb B xucnoi cpene, pH = 6
6 Zn Mg Bo BrnaxkHoit HeiTpasibHOM aTMocdepe
7 Cu Zn B xucnoii cpene, pH = 6
8 Cu Fe Bo BnaxHoit HeMTpaipHOM atMochepe
9 Ni Fe B xucnotii cpene, pH =4
10 Al Zn Bo BrnaxxHo# HeWTpaapHOU aTMOochepe
11 Sn Al B kucnotii cpene, pH =5
12 Fe Mg Bo BrnaxxHoit HeTpasibHOM aTMochepe
13 Zn Pb B xucnotii cpene, pH =3
14 Zn Cu Bo BnaxHoit HeWTpaipHOM atMochepe
15 Ni Zn B kucnotii cpene, pH = 2
16 Pb Fe Bo BnaxxHo# HeWTpaapHOU aTMOochepe
17 Sn Ni B kucnoii cpene, pH =4
18 Cu Mg Bo BnaxHoit HeWTpaapHOM aTMochepe
19 Al Fe B kucnotii cpene, pH =6
20 Sn Mg Bo BnaxxHoit HeMTpasibHOM aTMochepe
21 Al Pb B xucnoti cpene, pH =5

18



3ananue 2

Paccmotpets nuarpammy IlypOs nisi yka3aHHOro MeTajula, yKa3aThb YpaBHEHUS
BCEX BO3MOXHBIX XUMUYECKUX U IJIEKTPOXUMHUUYECKUX PAaBHOBECHI, 30HbI UMMYHHOCTH,
KOPPO3HH U MACCUBHOCTH.

Tabmuia 3 — BapuaHThl K 3a1aHui0 2

BapuanTt Merann
1 bepunuii
2 AFOMUHHUN
3 3070TO
4 Onoso
5 Cepebpo
6 Xpom
7 Turtan
8 Hupkonuit
9 Keneszo
10 3070TO
11 Onoso
12 Cepebpo
13 Xpom
14 Turtan
15 Hupkonuit
16 Keneso
17 bepuimuii
18 ATFOMUHHNA
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3ananue 3

I[aTB MMMCbMEHHBIA OTBET Ha BOIIPOC B COOTBCTCTBHMU C BApPHUAHTOM 3aJaHUA

(Tabm.4).

Tabnuna 4 — BapuanTsl k 3a1anuio 3

Bapuant Bormpoc

1 Knaccudukanus kopposuu. [lokazarenn koppo3un
(CKOpPOCTBH KOPPO3HUH)

2 TepmoauHaMuKa ¥ KHHETHUKA ra30BOM KOPPO3UU

3 Kunernyeckue ypaBHEHHs] CKOPOCTH Ta30BOM KOPPO3UHU

4 BHyTpenHue ¢pakTopbl ra30Boil KOppo3uu

5 Buemnne gpaktopbl ra30Boil KOppO3uu

6 3amuTa OT Ta30BOM KOPPO3UH

7 Teopuu xapoCTOWKOIO JETUMpPOBAHUS

8 MexaHu3M 3JeKTPOXUMHUECKON KOPPO3UH

9 TepMonnHaMuKa 31€KTPOXUMHUYECKON KOPPO3UU

10 Kunernka 3neKTpoXuMHU4eCKOr KOPPO3HH

11 OcCHOBHBIE ClTy4au KOHTPOJISI DJIEKTPOXUMHUYECKHUX MTPOLECCOB
KOppPO3UHU METAJIOB

12 BremiHue v BHyTpeHHUE (PaKTOPbI ANEKTPOXUMUYECKON KOPPO3UH

13 Koppo3noHHO-MeXaHnYeCKO€e pa3pyIlIeHHE METAIIOB

14 ATtMochepHas Koppo3us

15 [TouBenHast koppo3us

16 Kiraccudukanust METOI0B 3alTUTHI OT KOPPO3UH

17 Merannuyeckue NOKphITUS

18 Hemerannnueckre moKpbITUS

19 Nurubutopsl koppo3uu, 00padoTKka KOPPO3ZUOHHOMN CPeIbl

20 DIEKTPOXUMHUECKAS 3allUTa OT KOPPO3UH
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Ipuaoxenue A
Jnarpammel [Typ63, HEOOXOIUMBIE /1JIsT BEITIOJIHEHUS BCEX BAPUAHTOB 3aIaHUS 2

¢,B
2 T
1 L
0l
Be? Be(OH),, BeO,*”
BeO
_]_ 1
—2 | | | |
3 6 9 12 pH
Be
¢.B
2 L
Au3+ AUOz_, [AUX4]_

¢,B
2 I
1 £
0 i -
AlLOs
1 4
o LA | |
3 6 9 12 pH
Al
¢.B
2 L
1T Sn(OH),,
SnO Sile%s
0 __Sn2+
14 \
Sn
-2 —
3 6 9 12 pH
Sn
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[Iponomkenue npuioxkeHus A

¢.B

B

08 I @ Fe(OH)s

00 - @

-0,8 |+
-1,6 1+
| | | |
0 4 8 12 pH
Fe
¢.B ¢.B
2 2 1+
AgO Cr,07%"
Cro,*”
1+ Ag' 1+
AgOH
\ cr*
0 + 0 +
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[Iponomkenue npuioxKeHus A

¢.B
2 1 w
1 T -
TIOz
O —
_1 T TI2+
2 T | |
3 6 9 12 pH
Ti
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Zr032_
\‘
Lz
ZFOZ
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IHpuioxenue b

CTaHI[apTHBIe QJICKTPOAHBIC ITOTCHIMAJIBI B BOAHBIX PACTBOPAX

npu temneparype 289 K
D1eKTpo Peakumus P, B
Mg~ /Mg Mg” +2e 5 Mg — 2,363
AIFIA AP* +3e 5 Al ~1,662
Zn**/Zn Zn** +2e 5 Zn —0,763
Fe**/ Fe Fe” +2e 5 Fe — 0,440
Ni**/Ni Ni** +2e 5 Ni —0,227
Co**/ Co Co* +2e 5 Co — 0,250
Sn**/Sn Sn** +2e 5 Sn —0,136
Pb*/ Pb Pb** +2e 5 Pb ~0,126
Cu”/Cu Cu” +2e S Cu +0,337
Ag'/Ag Ag’+e S Ag + 0,799
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