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Hean padoTel: onpeaenenue yncina dapazes u 3apsiaa dJIEKTPOHA.
OcCHOBHBIE MOJI0KEHUS
DJIEKTPUYECKHUI TOK B 3JIEKTPOJIUTAX

Onexmponumamu Ha3bIBAIOTCS BEILIECTBA, B KOTOPBIX 3JIEKTPUUYECKUN TOK
OCYIIECTBIISETCS HOHHOU MTPOBOUMOCTRIO. HOHHOU NPO80OUMOCTbI0 HA3BIBACTCS
YHOPSAOYEHHOE JBM)KCHHE HOHOB MOJ| JEUCTBHEM BHEIIHETO 3JEKTPUUYECKOTO
noJIs. DieKmpoaumamy SIBISIOTCS pacTBOPBI KUCIIOT, MICIIOYEH W COJIEH, a TaKkKe
pacrutaBieHHbIC CONA. Monamu Ha3BIBAIOTCS aTOMBI HJIA MOJICKYJIBI, TIOTEPSBIINC
WM TIPUCOEUHUBIINE K ce0€ OJIMH UM HECKOJBKO 3JIeKTPOHOB. [lonoxurensHble
WOHBI HA3BIBAIOTCS WHAYC KAMUOHAMU, OTPHUIATEIBHBIE WOHBI — QHUOHAMU.
DNEKTPUYECKOE T0JIe, BBI3BIBAIOIIEE YIIOPSI0YEHHOE ABUKEHUE HOHOB, CO3ACTCs
B KHUJKOCTH DJICKTPOJIAMHU-TIPOBOJHUKAMH, COSAMHEHHBIMH C MCTOYHHUKOM TOKA.
[TomoXUTENPHO 3apsDKCHHBIA DJIEKTPOA  HA3BIBACTCSA AHOOOM, OTPHUIATEIHHO
3apsOKEHHBIN — kamooom. 110510KuTeNbHbIE MOHBI (KATUOHBI) — MOHBI METAJIJIOB U
BOJOPOJIHBIE WOHBI — JBWXKYTCS K KaTOMy, OTPHUIATEIbHBIC WOHBI (aHHOHBI) —
KHCIIOTHBIE OCTaTKU U THAPOKCUIIbHBIE rpyribl OH — IBIKyTCS K aHOTY.

[IpoxokneHne 3JIEKTPUUECKOTO0 TOKa dYepe3 KUIAKOCTH COMPOBOKIACTCS
AJICKTPOJIM30M — BBIICIICHHEM Ha SJIEKTPOJAaX BEIIECTB, BXO/ISIIMX B COCTaB
ANIEKTPOJIUTA. DJIEKTPOJIUTHI MHAUY€ Ha3bIBalOTCA npogoodHukamu |l pooa. B Hux
TOK CBSI3aH C TIGPEHOCOM BEIIECTBA, B OTINYHE OT METALTHICCKUAX MTPOBOTHUKOB —
npoooHuxkos | pooa, B KOTOPHIX HOCUTEIISIMU TOKa SIBISIIOTCS CBOOOJIHbBIC
AJIEKTPOHBI METAJLIOB.

Bo3HUKHOBEHHE HMOHOB B DJICKTPOJIUTAaX  OOBSCHSICTCS  SBJICHHUEM
INEKMPONUMULECKOU  Juccoyuayuy — PacnajoM MOJIEKYJ PacTBOPEHHOTO
BCII[ECTBA HA TMOJIOKUTEIbHBIE U OTpPUIIATENIbHBIE HWOHBI B  pE3yJIbTaTe
B3aMMOJICUCTBUS C pacTBOpUTEeM. MOJICKYJIBI pacTBOPSAEMBIX BEIIECTB COCTOST
U3 B3aMMOCBSI3aHHBIX HOHOB MTPOTHBOIOJOXKHOTO 3Haka (Hanpumep, Na*Cl', H*CI',
K*I", Cu?*SO4* u T.71.). CUJIbl IPUTSHKEHUST MEXKAY STUMH MOHAMH O0ECIeUnBaIOT

HCJIOCTHOCTb TAaKHUX MOJICKYJIL. B33PIMOI[€I>1CTBHC 9TUX MOJICKYJI C IIOJIAPHBIMHA
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MOJIEKYJIaMH  pacTBOPUTENsI, HalpuMep, BOJAbl NPUBOAUT K OCIAOJICHUIO
B3aUMHOTO TPUTSDKEHHsT  NPOTHBOIIOJIOXKHO  3apsDKEHHBIX  MOHOB. Cuia
B3aMMOJICUCTBUSI MOHOB B BOJ€ yMeHbmaercs B 81 pa3 (muanekTpuueckas
npoHunaemMoctsb Bofbl € = 81). [Ipu TemIoBoM, XaOTUUECKOM ABMXKEHUN MOJIEKYJ
PAaCTBOPEHHBIX BEIIECTB M PACTBOPUTENIEH MPOUCXOMAT HMX CTOJKHOBEHUS,
KOTOPBIE PUBOJAT K PACIaly MOJIEKYJ HA HOHBI.

Cmenenvio duccouuauuu d mHaseIBaeTcs OTHOIIEHWE YHCIIA MOJICKYJ N,

n
AUCCOIMUPOBABIINX HA HMOHBI, K O6I[I€My YUCIIy Ny MOJICKYJI BCIICCTBA: d= n—
0

[Ipu TeniaoBOM, XaOTUYECKOM JABUKEHUH UOHOB B pacmeope MOKET MPOUCXOIUTh
MPOIIECC BOCCOECAMHEHUS HOHOB IPOTUBOIOJIOKHBIX 3HAKOB B HEWUTpAJIbHbBIC
MOJIEKYJIbI. DTOT MPOIIECC HA3BIBACTCS peKombuHayueu (moauszayueti) uoros. llpu
MOBBIIIIEHUN TEMIIEpaTypbl SJEKTPOJIUTA BO3pPACTACT CPEIHSS KUHETUYecKas
SHEPrusl ABWKECHHUS MOJIEKYJ, a TaK)KE€ YMEHBIIAETCS CUJIa BHYTPEHHETO TPEHUS
JKUJKOCTH, YTO TMPUBOJUT K YBEJIUYECHHUIO CKOPOCTU [IBIDKEHUS HMOHOB. B
pe3yabTaTe 3TOTO YBETUYUBACTCS U YHUCIIO Map MOHOB, 00PA3yIOMINXCA B €IUHUILY
BPEMEHU.

N3-3a yBenuueHUs KOHIIEHTpAllMd MOHOB NPU TMOBBIIICHUH TeMIEpaTyphl
3HAYEHUE AIEKTPUUYECKOTO COMPOTUBIICHUS JIEKTPOJIUTA YMEHBIIAETCS

Ri=Ry(1—a-t)

rne R, — comporusnenue snekrpoauta npu 0°C; R, — CONpOTUBICHHE
snexrponura npu t°C; a — TemneparypHbli Kod(QQHUIMEHT COMPOTUBIECHHUS.

Mexy nporeccamu 3JIEKTPUUECKON TUCCOIUALMKY U PeKOMOMHAIIUY NOHOB
IIPU HEW3MEHHBIX YCIOBHSIX YCTAHABIMBACTCS JHUHAMUYECKOE PaBHOBECHE, IMPHU
KOTOPOM YHCJIO MOJICKYJI, paclaatoluXxcsi Ha UOHbl B €AUHUIlY BPEMEHHU, PAaBHO
YUCIy Tap HWOHOB, KOTOpPHIE 3a 3TO BPEMS BOCCOCIMUHSIIOTCS B HEUTpaJIbHbBIC
MOJIEKYJIBI.

B cocrosHMM AMHAMUYECKOTO pPAaBHOBECHUS PAaCcTBOP  DJIEKTPOJIUTA
XapakTepU3yeTcs ONpEeCICHHON CTEMeHbI0 auccorranund O, ompeaensroneit

YHMCJIO HOCUTEJIEH TOKA B KUAKOCTHU — MOHOB IMPOTHUBOIIOJIOKHOTO 3HAKA. CreneHn



AJuCConrannmn d 3aBucur OT TEMIICPATYPbLI, KOHLCHTpAIMUHK PaCTBOpa H
OTHOCHUTEJIbHOM I[HC-)JICKTpH‘IGCKOI?I IMPOHHULIACMOCTH & PaCTBOPHUTCIIA. HNonnl B
QJICKTPOJIMTAX ABWIKYTCA XAOTHYCCKH JO TCX II0P, IIOKa B JKHUIKOCTb HC
OITYCKAIOTCA 3JICKTPOABI. Toma Ha XaOTHYCCKOC IBHKCHHUC MOHOB HAKJIaAAbIBACTCA
X YHOPAOJOYCHHOC ABMIKCHHUC K COOTBCTCTBYIOIIMM JJICKTpOAAM M B KHUJAKOCTH

BO3HUKAET JIEKTPUUECKUN TOK.
3aKOHBI JIEKTPOJIN3A

IlepBblil 3aKk0H 31ekTposm3a (TepBblid 3akoH Dapajes): macca BEIECTBa,
BBIICJISIIONIETOCS. Ha BJEKTPOJE, MNPSAMO MPONOPIUOHANIbHA JIIEKTPHUUECKOMY
3apsay (, DpoIIEeAIeMY Yepe3 JIEKTPOIIUT:

m=k-qumm=k-[-t (1)

(mockonbky q = I - t, rie | — cua mOCTOSIHHOTO TOKa, MPOTEKAIOIIETO Yepe3
pacTBop 3a Bpems t).

KoaddunueHT mpornopiinoHaabHOCTH K HA3BIBACTCS IAEKMPOXUMULECKUM
akeusanenmom BemectBa. OH YHCIEHHO paBE€H Macce BEIIeCTBa, KOTopas
BBIICTISICTCSl TIPH TPOXOXKACHUM Yepe3 DJIEKTPOJIUT EIUHUYHOTO 3apsaga ( —
busnueckuii cmbic K.

Bmopoui 3aKOH 97IeKMpOoaU3a (smopoii 3aKOH Dapaoes).
IEKTPOXUMUYECKAE HKBHUBAJICHTHl BEIIECTB MPSIMO MPOMOPIHOHAIBHBI  UX

XUMHUYCCKHUM OKBUBAJICHTAM:

A 1A
= —_= —— 2
k Cz F z )

1 A o
I'ne Benmumna F = - HaswsiBaeTcs uuciaoM Papanes; — — XUMHYECKUU
C Z

sKBUBaAJICHT; A() — aToMHas (MOJIIpHAsi) Macca BEIIECTBA; Z — BaJICHTHOCTb.

Ob6vedunennulll 3akoH Papadest.

1A u 1A
m F z JIn m F z ()
OTCroaa
A-1-t
F=2""" (4)
Z'm



NN

A.
=24 (5)
Z'm

N3 dopmynsr (5) cimemyer usuueckuti cmovicn uucia Papades: GUACTO
dapazest YUCICHHO PABHO JIEKTPUICCKOMY 3apsiy, KOTOPHIH HY)KHO MPOITYCTHTh

qcpe3 JJICKTPOJIUT OJIA BBIIACIICHHUA Ha J3JICKTPOAC MACChI JTF000r0 BCIICCTBA,

PaBHOW B KMJIOTpPaMMaxX OTHOLIEHUIO A/ 7. 3JHaueHue uyucna dapanes B cucreMe
CU: F = 9,648 - 10*Ksn/Moub.
N3 3akonoB dapajes ciemyer, 4YTO MOJOOHO TOMY, KaK BEIIECTBO COCTOUT
U3 OTJEIBHBIX aTOMOB, SJIEKTPUYECKUM 3apsi]] COCTOUT U3 AIIEMEHTAPHBIX 3aPsI0B.
JUist BBIAGNIEHHSI HA 3JIEKTPoie 1 MOJI BEIIeCTBA Yepe3 JIEKTPOJIUT JOJHKEH
MPOMTH DIEKTPUYECKUA 3apsii, paBHbld umciay @Dapages. B 1 mome
O/HOBAJIEHTHOrO BelecTBa cojepxkutcs Ny = 6,02-10%%  aromoB (N4 —

qHUCJI0 ABOFa,ILpO), IIO3TOMY Ha Ka)XIbI HMOH OJHOBAJCHTHOIO BEILECTBA

IPUXOIUTCS
F
41 = N_A
YucIeHHO 3aps/l OAHOBAIICHTHOIO HOHA PABEH 3apsLy dJIEKTPOHA:
F
=N (6)

F
3apsia Z — BAJIEHTHOTO MOHA q = 17 - o= t+z-e.
A

Ecnu He paccmaTpuBaTh BTOPUYHBIC PEAKIIUM, BO3HUKAIOIIME TIPU
MPOTEKAHUU TOKA YEPe3 JJIEKTPOJIUT, TO IMPHU DJIEKTPOJM3E HAa KaTolle BCeraa
BBIJICJISIFOTCS. METalIbl WJIM BOJOPOJA, @ HA aHOJE — OCTATOK XUMHUYECKOIO
coellMHeHUs. Brinenenue BemecTBa MpouCXouT TOJIBKO Ha DJIEKTPOaX, B 00beMe
AIIEKTPOJINTA BhICICHUE BEILIECTBA HE TPOUCXOIUT.

PaccmoTpum B KaduecTBe mpuMepa sIBJICHUE JICKTPOJIU3a MPU MTPOXOKICHUN
TOKa 4epe3 BOAHBIN pacTBOp MeHOTro Kynopoca CuS0,.

MounekyJibl ITUCCOUUMUPYIOT MO CXEME

CuS0, - Cu®* + S0}".
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Eciu B pacTBOp ONyCTUTH JIBa MEIHBIX 3JIEKTPOJA, TO MOJOKUTEIbHbBIE
WMOHBl (KaTMOHbI) OyIyT NOAXOAMTh K KaTOLy, HPUHUMATh HEJOCTAIOLIUE
AJIIEKTPOHBI M OTJararbcsi Ha Karojae. OTpuuaTelbHbIE HOHBI (aHWOHBI) OyayT
HNOJIXOJUTh K aHOAY M OTJaBaTh 3JEKTPOHBI. Y aHOJA BO3HHMKAET BTOpUYHAs
peakuus

Cu*t + S0Z~ - CuSO0,.
Taxum 00pa3oM, B KOHEYHOM CUETE MPOUCXOUT MEPEHOC MEIU OT aHOAa K

KaToOAy IPY COXPAaHEHUU HEM3MEHHBIM COCTAaBa JJICKTPOJIUTA.
IIpuMeHeHue IeKTPOIM3a

SlBieHne  BNEKTpoJiM3a  IMIMPOKO  IPUMEHSETCS B COBPEMEHHOM
MIPOMBIIIJIEHHOM TPOou3BOoACTBE. C MOMOIIBIO 3JIEKTPOJIM3A U3 COJEH U OKCHJIOB
MOJy4aloT MHOTHE€  METaUlbl, HANpuMep MEIb, HUKEIb, AIOMHUHUMN.
DJIEKTPOJUTUUCCKUN CITOCO0 JaeT BO3MOXKHOCTH MOJIy4aTh BEIIECTBA C MaJIbIM
KOJINYECTBOM mpumeceit. [loaTomy €ro mpuMeHsroT s TMOJMYyYEHUsS MHOTHX
BEILIECTB, KOT/1a TpeOyeTCs BHICOKAs! CTENIEHb XUMUYECKONU YUCTOTHI.

[Iytem snekTposn3a MOKHO HAHOCHUTH TOHKHE CJIOM METAJUIOB, HAIIPUMEDP
Xpoma, HUKeNs, cepebpa, 30JI0Ta Ha MOBEPXHOCTh U3MEIUA OT OKHUCJICHUS,
MOBBIIIATH €r0 MPOYHOCTh WJIM MPOCTO yKpallaTh U3ACHUE. DJICKTPOJIUTHUECKUN
Croco0  TIOKPBITHS ~ M3JICIMA  TOHKMM  CJIOEM  MeTallla  Ha3bIBaeTCs
eanvearnocmezuell.

[Ipu Oonee AMUTEIHPHOM MPOMYCKAHUM TOKa dYepe3 DJICKTPOJIUT MOXKHO
MOJYyYUTh HA M3JEIUU TaKOM TOJCTHIA CIIOM MeTaia, KOTOPBIM MOXKET OBITh
OT/ICJICH OT HETO C COXpaHEHUEM (POPMBI. DIEKTPOJIUTUUECKOE MOJTYyYEHNE TOYHBIX
KOMUN Ppa3IWyHbIX HW3JEIUA Ha3bIBACTCS TralibBAaHOILUIACTUKON. C MOMOIIBIO
raJibBaHOIJIACTUKU  TMOJYy4aloT KOMUM W3ACIUN  CIOXHOW  (OpMBI, KOMUU
CKYJIBIITYP U APYTUX MPOU3BEICHUN UCKYCCTBA.

SIBiieHUE 2JIEKTPOIM3a JISKUT B OCHOBE MPUHIUIIA ACUCTBUSI KUCIOTHBIX U
HIEJIOYHBIX AKKYMYJISITOPOB, TAE€ MCIOJB3YyETCS Ba)XHOE€ CBOMCTBO MpoIEcca

QJICKTpOJIMn3a — €1ro O6paTI/IMOCTB.



N3 pactBopa kuciot (Hanpumep, H,S0, — cepnast kuciora; HCl — consHas
KHCIIOTa), a TaKXKe MOAKUCIEHHON BOAbl H,0 53IEKTPONMTUYECKHM CIIOCOOOM
MO>KHO TOJTy4aTh Ta3bl (BOJIOPO, XJIOp, KHCIOPOa). B aToM citydae HE0OX01UMO
YUUTBIBATh YCJIOBUS, IPU KOTOPBIX MPOUCXOAUT DIIEKTPOJIM3, T.€. TEMIIEpaTypy,
JlaBJIeHHE. JTU MapaMeTphl CBA3aHbl ypaBHeHHeM MenpaeneeBa-Knaneiipona

m u
PV = —RT PV =v-R-T (7)
H 31

rne P — maBmenme rtaza; V — o0beMm raza; T — TepMoauHaMHUYECKas

temnepatypa: T = t°C + 273; R = 8,31 JIx/Mosb - K — rasosas mocTosHHas;

vV = m/ |l — KOINYECTBO BEIIECTBA.

3anaTBI QJICKTPOOHCPIUKU Ha 3JICKTPOJIM3 BCIICCTBA PACCUHUTBIBAIOTCA IIO0

dbopmynam:
U2
W=I-U-t=12-R-t=?-t, (8)
FIIG U — HanmeeHHe MC)K,ZIy Z)JIGKTpOI[aMI/I; R — COHpOTI/IBJ'ICHI/Ie
BJIEKTPOJIUTA.

IIpousBoacTBO U3MepeHuit

Ilpubopwt u npunaonescrHocmu: SIEKTPOIUTUYECKAS] BaHHA C PACTBOPOM
MEJIHOTO KYIOpOca, HCTOYHUK IIOCTOSSHHOTO TOKa, amIepMeTp, peocTar,

CEKYHIOMEp, MEIHBIC AIEKTPO/IbI, TEXHUYECKHE BECHI (puc. 1).

A K

"___—] Eusa:

Puc. 1

1. CTexsiHHBIN COCY/l BaHHBI HAMOJIHSIOT pacTBopoM CuSO,.
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2. OnpenenstoT Maccy Karoga m,; Ha TEXHUYECKUX BECaX.

3. [ToMemarT KaToJ U aHOA B AJIEKTPOJIUTHYECKYIO BAHHY.

4, BrIro4aroT 3JIEKTPHYECKHI TOK M yCTaHABIMBAIOT MPU TOMOLIU
peoctarta cuity Toka | (ykassiBaeTcs npenojasareneM). OJHOBPEMEHHO BKIIIOYAIOT
cekyHaomep (Ha 45 MUHYT).

d. [IponyckatoTr TOK B  TeueHue BpemeHu t  (ykaswiBaeTcs
npernojaBareneM). B TeueHWe HTOro BpEMEHHM MOJJIEPKUBAIOT CUJIY TOKa
IIOCTOSTHHOM ITPU IIOMOIIIM PEOCTATA.

6. BBIKIIOYAIOT TOK, BBIHUMAIOT KAaTOJ, NPOCYLIMBAOT €r0 U
OIPENEIIAI0OT Maccy m,.

1. Paznocts Am = m, — m, paer npupamieHue KatoAa. BeIUHCISIOT

BCIIMYHUHY JJICKTPOXUMHUYCCKOI'O SKBUBAJICHTA K o (bOpMy.]'IG

k="
[-t
8. [To ¢popmyine (4) naxonum uucio Dapajesi, yYuThIBas, 4TO JIJIST MEIH
z=2; A = 64 - 1073Kr/mMoJb.
Q. [To dhopmyiie (6) BEIYUCIISIIOT 3apsij] JIEKTPOHA.

10. Pesynbrarhl u3MepEeHUN U BBHIUUCICHUHN 3aHECTU B TaOHILY.

my m, Am I t Kk F e

BOITPOCHI IJIA CAMOITPOBEPKHA

1. KakuM Tunmom mnpoBOAMMOCTH OOJAJAIOT DSJIEKTPOIHUTHI? B yem
3aKJIIOYAETCSl  CYNIECTBEHHOE OTJIMYHE TPOBOAUMOCTH  DJIEKTPOJIUTOB  OT

IMPOBOAMMOCTH MCTAINIIMICCKUX HpOBO}_IHI/IKOB?

2. B ueMm 3akirogaeTcs SBICHUE AIICKTPOTUTHUESCKOU TUCCOIHAITIHN ?
3 Yro npencraBisieT coO0i ABICHHUE IEKTPOIn3a?

4, ChopmynupyiiTe 3aKOHBI JIEKTPOJIHA3A.

5 KakoB pu3ndeckuii CMBICIT 2JIEKTPOXUMUYECKOTO SKBUBAICHTA?
6 Kaxoit ¢pusznuecknii cmpicn uncna Papanes?



7.  Tokaxure c mnomoupto 3akoHa apaznes, UYTO CYIIECTBYET
HaMMEHbIIIas BeJIHMYUHA 3apsaa.

8.  MoHO /11 OIPEeIUTh FICKTPOXUMUUYECKUN SKBUBAJICHT, €CIIU Yepe3
BaHHY NPOIMYCKAaTh MEPEMEHHBINA TOK?

9. [Tocne mpoBeneHUs ombiTa OOHAPYKEHO, YTO OLIMOOYHO H3MEHEHa
HOJSIPHOCTb ~ BJIEKTPOAOB, MOXHO JIK B 3TOM  Cily4yae ONpEAEIUTbH

IEKTPOXUMUYECKUNA SKBUBAJICHT?
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