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OKNCITNTEJIbHO-BOCCTAHOBUTEJIbHBIE PEAKLIAN,
[MPOTEKAIOWWE HA SIEKTPOOAX MPW MPOIMY CKAHWY
NOCTOAHHOIO SJNEKTPUYHECKOIO TOKAYEPES
PACTBOPbLI U1 PACTITABbI SITEKTPOJINTOB,
HASBIBAIOT SNEKTPOJIU3OM.

HpI/I SJICKTPOJIU3C OKHUCIIUTCIICM K1 BOCCTAHOBUTCIICM
ABIIACTCA BJIGKTpI/I‘ICCKI/Iﬁ TOK.

IIpomecchl OKMCIEHU W BOCCTAHOBJIICHUS Pa3J€JICHBI B
IIPOCTPAHCTBE, OHU COBEPIIAIOTCA HE IIPU KOHTAKTE
YaCTUIl APYT C APYIOM, a IPU COIIPUKOCHOBEHHUH C
3JIEKTPOJIAMHU JIEKTPUYECKON LEIIH.

Karoj - oTpuareibHO- 3aps>KEHHbIN SJIEKTPO/I.
AHOJ — HOJIOKUATEIIbHO-3aPSIKECHHBIN SJICKTPO/I.

KarnoH- «+»HOH, aHUOH- «-» HOH.



IJIEKTPOJIN3 BOOHBIX PACTBOPOB
INEKTPONINTOB

KaToaHble npouecchbl B BOAHbLIX pacTBOpax
ONIEKTPOSIUTOB :KaTUOHbI MNN MOSEKYIbl BOAbI
NPUHUMAKOT SNEKTPOHOB U
BOCCTaHaBNMBalOTCA.

Li,K.Ca, | Mn,ZnFeNi|H.:|CuHg Ag Pt
Na,Mg Al Sn,Pb AU

KaTnoHbl MmeTanmnos He | KaTuoHbl MeTannoB v Mornekynbl Boabl| KaTtuoHbl
BOCCTaHaBNMBaAOTCS. BOCCTaHaBNMBalOTCS MeTannos
BoccTtaHaBnmBaetcs Boga BOCCTaHaBNMBalOTCS



1. KaTuoHBI METAJIJIOB CO CTAHJAPTHBIM
3JEKTPOAHBIM [TOTEHINAIOM, OOJIBIINM, YEM Y
BO/IOPO/IA, pacroyioxKeHbI B Py
HanpsokeHui nocie Hero: Cu®t, Hg?', Ag", P
..., 1o Pt*". TIpu snexTponuse oHM OYTH
[I0JIHOCTBIO BOCCTAHABIINBAIOTCS HA KaTOE U
BBIACISIFOTCS B BUJIE METAILIA.

At

Cu#+2e==Cu% E°=0,337B
2H,0 +2e" =H, + 20H", E°=-0,83B




2. KarmoHbl MeETaNIOB ¢ MajJOd BEIMYHUHOU
CTaHAAPTHOTO 3JICKTPOJHOI0 MOTECHIHAJIa (KaTHOHBI
METaJI0B Hadaja psaa Hanpsokenuid LiT, Na', K7,
Rb", ..., no AI’" BkimountensHO). Ilpu anekrponuse
Ha KaToA¢ OHU HE BOCCTAHABIMBAIOTCS, BMECTO HUX
BOCCTAHABJIMBAKOTCSI MOJICKYJIbI BOJIBI.

*2H,0 + 2e™ = H_ + 20H", E’=-0,83 B



3. KaruoHbl METAJUIOB CO  CTAaHAAPTHBIM
AACKTPOAHBIM —HOTCHHHUAIOM —MCHBIINAM, Y€MYy
BOJOPO/IA, HO OOIBIIMM, Y€M Yy aJIKOMHUHUS
(Mn**, Zn*", Cr’", Fe*", .., no H). Ilpu
AICKTPOJIM3E ATH KATHOHBI, XapaKTCPU3YIOIIUECS
CPEAHUMH BEIWYUHAMU BJIEKTPOHOAKIEIITOPHOM
COOCOOHOCTH, HAa KaTroJe€ BOCCTAHABJINBAIOTCS
OJJTHOBPEMEHHO C MOJICKYJIAaMH BOJIbI.

e Zn?*" +2e = Zn°

*2H,0 +2¢” = H, + 20H"



4. Ha xaroze jerye BCEro paspsHkKaroTCa KaTHOHBI
TOTO METaJllIa, KOTOPOMY OTBE€YaeT Hanbomee
MOJ0KUTEIBHBIN MTOTEHIMAN. Tak, HalIpuMep, U3
cMecH katnoHoB Cu’", Ag™ u Zn*" nmpu 1ocTaTouHOM
HaMpsDKEHUY Ha KJIEMMaXx dJIEKTPOoJIrM3epa BHAYaAIE
BOCCTaHABIMBAIOTCS HOHBI cepedpa (E’=+0,79 B),
3areM Menu (E’=+0,337 B) u, HakoHeL, LIMHKA
(E’=0,76 B).

rAg*+26==Ag% F’=+0.79 B

-Cu# + 2¢= = Cu?, E’=+0.337 B

Zn*-+2e = Zn® EY=-0.76 B




AHOOHbIE MPOLECCHI

Ha aHoze nmpoucxXoauT OKUMCIECHUE AaHUOHOB WU
MOJIEKYJ BOAbI ( UaCTHUIILI OTIAIOT DJICKTPOHOB -
OKMCIISIFOTCS )

AHWOHBI IO UX CIIOCOOHOCTH OKHUCISITHCS
paciiojaararoTCsa B CJICAYIOIICM ITOPAIKC.

[,Br,S*,CI,OH", SO ,NO, ,F

BoccranoButenbHass akTUBHOCTD YMCHBIIACTCAI.



HA AHOLOE OKUCHNAKTCA AHNOHbI
BEECKUCJIOPOOHbLIX KNUCJIOT, OH~ UJTA
MOJIEKYI1bI BOAbI

2CI - 2¢e = C12 ZHZO -4e™ = 02 +4H"
40H -4e = ZHZO + 02
AHMOHBI KMCIOPOAOCOAECPKAIINUX KUCIOT HE

OKHCIIAIOTCA, TAK KAK UX CTaHHapTHBIfI
IIOTCHIIMAJI HAMHOT'O IIPCBLIIACT ITOTCHITHNAJI

BOAbI 250,° - 2e =5,0,,E°=+2,01 B

NMNO3TOMY BMECTO HUX OKUCIIAETCA BOAA.
2H,0 - 46~ =0, + 4H", E°=1,228 B




[MTPABUJIA TTPOLECCOB
IJIEKTPOJIN3A

[1pn anekTponnse BOAHOIo pacTtBopa Conv U3
aKTUBHOro meTasnrnamu
Kucnopoagocoaepxatlieu KUCNoTbl Ha
KaToae Bblaensgetca Hz, a Ha aHoae - Ooa.

K- Na2S04 A +

Na+ 8042_—>
2 2e” —H,+20H" | -4e -0,
+ i

SOnekTtponus Boapbl 2H,0— H21 +021



[Ipn anexTponunse pacTBopa COJIU U3 AKTHBHOIO
METAJJIa U 0€CKHCIOPOIHON KHUCIO0THI Ha KaTOC
oOpazyercsa - Hz, Ha aHOZIE — HEMETAIL, @ B PACTBOPE
— ocHoBanue ( u3 F - O2)

2H20 + 2NaC(Cl = H2 — Cl2 + 2NaOH

Eciu MeTaj1 cpeHel AKTUBHOCTH CBA3AaH C
KHUCJI0POA0COAEPKAIMMM AHUOHOM, TO Ha KaTOJIE
obOpasyetrcs metaiu1 u H2, Ha anozae — O2.

/nS04 +2H20—7Zn+H2+02+H2S04

I1pu 3nexTpoiinze pacTBopa CoJii U3 METAaJLJIAa CPeaHeH
AKTHUBHOCTH U 0€CKHMCJIOPOJIHOM KHCJIOThI HA KaTOJIE

obpasyercsa metaiul 1 H2, Ha aHOAE — HEMeTaJlll.
27nCI12+2H20—Zn+H2+7Zn(OH)2+2CI2



[MTPABUJIA TTPOLIECCOB 3JIEKTPOJIN3A

IIpn a3nexTpor3e BOJHOIO pacTBOpa COJIA M3
MAaJOAKTHBHOI'0 METAaJLJIa U

KHCJI0POI0COAEPKAIIEeH KUCJI0THI HA KaTO/IE
BBLICISIETCS MeTaul, a Ha aHoae — O2 u kuciora.

K- CuSO:+ A+
Cu?* S04

Cu?* +2e~ =Cu° 2H,0-4e =0, +4H"
2CuS0O4+ 2H20=2Cu+ 02 +2H2S0O4



[MTPABUJIA TTPOLECCOB
IJIEKTPOJIN3A

[Tpu snexkrponuse karnona aMMouust NHa™
BOCCTaHAaBIIMBAETCS BOJA.

I1pn 3IIEKTPOIHU3€E COJIEN OPraHUYECKUX KHUCIOT
Ha KaToJic BOCCTAHABIMWBAETCA BOJIA, HA AHOJIE
AHUOH KMCJIOTHI ¢ 00Opa30BaHMEM ajJKaHa U
YIJIEKUCIIOrO ra3sa.

2CH3COONa +2H20=C2H61t+2CO21+H21+2NaOH



[MTPABUJIA TTPOLECCOB
IJIEKTPOJIN3A

ONEKTPOSn3 pacTBopa LLEenoym — 1o
9IIEKTPONnN3 BOAbI.

ONEeKTporn3 pacTeopa
Kucnopoagocoaepxallen KUCNOTbl — 3TO TOXe
9NEeKTPOonn3 BoAbl.

OINeKTPOosrin3 6ecKMcrnopoaHON KUCIOThI: Ha
KaToae obpasyeTcsa Bogopod, Ha aHoae -
HemMeTarnm.



XUMHWYECKOE NPOM3BOACTBO. METANNYPIUA

8 s KAPAA HATPHR

Cxema YCTAHOBKM ANA NONY4EHUA Cxema YCTAHOBKW ANA 3NeKTpONM3a
METAnNU4eCcKkoro HaTpua pacTeopa Xnopuaa HaTpua
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anexrponu3 pacreopa NaCl

+ Pacteop NaCl
v (-) Karog < Nat  Cl-— (+) Aoz
v H20 H20
+ () Karog: 2H,0 + 28 = H,1+ 20
* (+) Atop: 21 - 28 = Clt
+ 24,0+ 2C1-=H,1 + Cl,1 + 20H-
+ 2H,042NaCl=H, 1+Cl,1+ 2NaOH




anektponmna pacteopa CuCl2
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2CI" - 2e~ = CI2° Cu?* +2e~ = Cu°

CuCl2 = Cu + Cl2



TBOPYECKWNX YCMNEXOB N OTKPbITUW,




