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JlaGoparopHas padora Ne 1
OnpeneseHue 3JIeKTPONPOBOJIHOCTH PACTBOPOB 3JIEKTPOJIUTOB

Lenv pabomwi
N3yunTh 3aBUCUMOCTH YAEJIBHOW M MOJISIPHOM AJEKTPUYECKUX MPOBOJUMOCTEN pacTBOPOB
CUJIbHBIX KHCJIOT OT UX KOHILICHTPAIUH.

Memoouka evinonnenus pabomoi

* [IpuroToBUTH PACTBOPHI IBYX CHIIBHBIX KHCIIOT PA3IUYHOM OCHOBHOCTH (CEpHAs U COJISTHAS)
MyTeM TIOCJICIOBATEILHOTO Ppa3BEACHUS PACTBOPOB HCXOJHOW KOHIEHTpAIMHU. 3HAYCHUS
KOHUEHTPALMI JOJDKHBI OXBaThIBaTh 1-2 mepuoa.

 C mnomompi KOHIYKTOMETpa IPOBECTH HW3MEPECHHE YIETBHOW 3JIEKTPOIPOBOTHOCTH
pPacTBOPOB HAuUMHAS C CAMOTO Pa30aBJICHHOIO, MIPOMBIBASI U3MEPHUTEIBHBINA JIEKTPOJ B OOJIBIIOM
00beMe TMCTUITMPOBAHHON BOJIBI MEXKTY U3MEPEHUSMH.

Oghopmnenue pe3yrbmamos uzmepenuii
* PesynbTarsl u3mMepenuii 3anectu B Tabdi. 1.1
Tabnuna 1.1
DKCIepUMEHTAIbHBIC i PAaCUETHHIC TAaHHbIE

2
Kucnora | C, moabs/a | o, cm/cm* | A, cM/cM”-MOab* \C

Conpsnas | 0,1
0,05
0,025

Cepnas

*BO3MOKHO HCIOJIL30BaHHE PasMEPHOCTH, 3aJaHHOH MMOKa3aHUIMU KOHOYKTOMCTpa

* Paccuurtarh 3HA4YEHHUS] MOJIIPHOM HIIETKPOIPOBOJHOCTU JJISi KaXKJIOM KOHUEHTpaLUu
pactBopa. [lonydyennble 3HadeHust BHeCTH B Taom. 1.1.

* [TocTpouTts rpaduku 3asucumocteit 6 = f(C) u A = f(C).

« IocTpouts rpaduk 3asucumoctd A = f(\/C) (IpoBeauTE NPSIMOIHHEHHYIO 3aBUCHMOCTb
yepe3 COBOKYIMHOCTb JKCIHEPUMEHTAJIbHBIX TOYEK TaKUM 00pa3oM, YTOObl OHM PaBHOMEPHO
OTCTOSUIH OT MPSAMOH). DKCTPAIIOJIUPYHTE MOTYIECHHYIO NPSIMOIMHEHHYIO 3aBUCHUMOCTD K HYJIEBOMY
snauennio VC. OTceKaeMblii Ha OCH A OTPE30K IO3BOJHT ONPEACIHTh IKCHEPHMEHTAIBHYIO
BEITUYHHY Aoo.

* [Ipoananu3upyiite dKCEPUMEHTAIbHBIE 3aBUCUMOCTH 3HAYEHUM 3JIEKTPOIPOBOJHOCTEN OT
KOHLIEHTpauuu KucioT. Omnpenenurte, BIUSHUE KOHLEHTPALUS HCCIEIYEMbIX 3JIEKTPOJUTOB Ha
BeMYUHBI G, A. COmmocTaBpTe MOTydYeHHBIE 3aBUCHIMOCTH C TEOPETHUECKUMH.

* CpaBHHUTE OKCIEPUMEHTAIBHYI0 BEIHMYUHY A, CO CHOPAaBOYHOW, TIONy4EeHHOU
CYMMHPOBAHUEM COOTBETCTBYIOIIMX IPOBOJUMOCTEHN OTJECIbHBIX HOHOB.



JlaGoparopHas padora Ne 2
Onpenenenue 4nces nepeHoca

Lenv pabomwi
Ocoenue merona ['utropda 1 onpeeneHne Yncel nepeHoca HOHOB.

Memoouka evinonnenus pabomul u ogopmaenue pe3yibmanmos usmMepeHull

[Ipu omnpeneneHnn ducen TEepeHOca MeTojoM [HuTTopda IKCIEPUMEHTATBHO HAXOJSAT
W3MCHECHHE KOHIICHTPAIUHU ICKTPOJIUTA Y AICKTPOJAOB U KOJTHMYECTBO JICKTPHUSCTBA, IIPOIIE/IIICTO
gepe3 pactBop. IlociienHee omnpeneneHHe BEIETCS HE3aBHCHMBIM METOJIOM C  IOMOIIBIO
KYJIOHOMETpPA, BKJIFOYCHHOTO B IICMb IIOCIEJAOBATEIBHO C SYCHKOW I ONPEICIICHUS YHCe
nepeHoca. Pacyer koimuecTBa 3JEKTPHUYSCTBA MPOUM3BOJMUTCS Ha OCHOBAHWM 3akoHOB apajes.
HeoOxomuMbIM  yCIIOBHEM SIBIIICTCS TIPOTCKAHUE HA IJICKTPOJEC KYJIOHOMETPAa TOJIBKO OJIHOTO
nporecca. KyaoHoMeTpsl IOIpa3aesstoTcsl Ha BECOBBIC, 00bEMHBIC i TUTPAIIMOHHBIC.

BecoBoit MeHBIN KYJIOHOMETP COCTOUT M3 TPEX MEIHBIX ITUIACTHH, IMOTPYKEHHBIX B PACTBOP
CuSOq4. Cpennsist IacTUHA SBJISIETCS] KATOJOM, a KpaitHue -aHoaaMmu. Ha karonae Menp ocaxaaercs,
a aHoIbel pacTBOpsIOTCS. OmpeseneHue KOJMMYSCTBA JJICKTPUYSCTBA (SAWMHHWIIA H3MEPCHHS -
(bapazeif) mpoBOAAIT MO MPUOBUIA MACChl KaToaa Am ¢ UCIOJIH30BAHUEM MACChl MOJIsi SKBHBAJICHTA
meau 31,8 r/Moa-3KB.

ng=Am/31,8 (2.1

* 3aUMCTUTH KaTOJ KYJOHOMETpa HaKIAYHOW OyMmMaroi, MpOMBITH BOJIOW W alleTOHOM (WA
CIIUPTOM) U BBICYIIIMTH Ha BO3/yXE.

* B3BecHTh KaTOJl HA AHAIMTUYCCKUX BECaX, 3aKPEIUTh B KPBIIIKE KYJOHOMETPa U TIOTPY3UTh
B pactBop. i momy4deHus ocajika MeIu ¢ XOpOIIer aare3nueil KMarepuany KaTo1a He00X0IMMO He
TIPEBBIIIATH MIOTHOCTh KATOIHOTO ToKa Goiee 20 MA/CM”.

» CoOparhb yCTaHOBKY Ui omlpeneieHus uncen nepenoca (puc. 2.1). Bxmrounts Tok (13-15
MA) u BecTH 1eKkTpoin3 50-60 MUHYT.

i Yalal

% procmy

- __ QC_,K o
ole ‘

XYI0ICMETD
Puc. 2.1. Cxema ycTaHOBKH JIJIs1 OTIPEICTICHUS YUCEI ITEPEeHOCca:

| - ncToYHMK TOKA; 2 — MAJUITMAMIIEPMETD; 3 — KyJTOHOMETD;

4 — syeiika; 5 - peoctar (Mara3uH CONMPOTHUBIICHUN)



* [locne ombiTa KaToJ MPOMBITH BOJAON M al€TOHOM (MM CIIMPTOM), BBICYIIUTH U B3BECUTb.
Onpenenuts NpUObLIL Macchl Am.

3aoanue 1. Onpedenenue uucen nepenoca uonos 6 pacmeope H>SO,
[Tpu 3neKTpoaM3e ¢ MHEPTHBIMU AJIeKTpoaaMu B pactBope H,SOs mpoTekaroT ciiemyroniue
AIEKTPOXUMUYECKUE PEAKIIHH:
Ha karome 2H;0" + 2¢e — 2H,0 + H,
Ha anone 3H,0 — 2e — 2H;0" + %0,
[ockonbKy aHnoHBI SO4” IOCTYIAIOT K aHOIY, HO HE Pa3psDKAOTCS HA HEM, B AHOIHTE

kosmuectBO H,SO4 Bo3pacTaeT, a B KaToyIMTe YOBIBAECT B TAKOM K€ KosinuecTBe. [loaTomy
tygp = X = 24 22)
Nng Ng

* [IpurotoButs pactBop H,SO4 3a1aHHOM KOHLIEHTPALIMY U HAJIUTh €r0 B STYCHKY.

* [ToaroToBUTH MEIHBIN KYJIOHOMETP K pabOTE U B3BECUTDH KATOJ.

* [IpoBecTH 371€KTPOIN3, KOHTPOJIUPYS TOK.

* Bo Bpemsi aiieKTposin3a TUTPYIOT UCXOAHBIN pacTBOP KUCIOTHI pacTBopoM NaOH.

* Ilo OKOHYaHMIO 3JIEKTPOJIM3Aa CIUTh PACTBOP M3 CPEIHEro IMPOCTPAHCTBA B MEPHBIN
LHUIUHP.

* 3aTeM CIUTh PACTBOP W3 KATOJIUTA M AHOJIUTA B OTJIEJIbHbIE MEPHBIC IIMINHIPHL. V3MepuTh
00BEMBI KUAKOCTU B KAXKJOM LUIUHJIPE.

* B3arp 2-3 mpoObl amMKBOTHOM YacTH JKHAKOCTH (V=5 MJ) M3 KaXIOr0o MWIMHIApPA H
TUTPOBATh IIeNoubl0. B cpenHeM mnpocTpaHCTBE KOHIEHTpALUs KUCIOTHI JOJDKHA OCTaThCs
HEU3MEHHOM, B IPOTUBHOM CJIy4ae OMbBIT HE MOTYYHUTCS.

« Katon MenHOro KyJlOHOMETpa NMPOMBITh, BHICYLUIUTh U B3BECUTh. Pacuer uucen nepeHoca
MPOM3BECTH TI0 KATOJMTY W AHOJHUTY COIJIacHO ypaBHeHHIO (2.2). KommuecTBO pasiioKeHHOTO
AJIEKTPOJIUTA TIO0 JAHHBIM KYJIOHOMETPUHU OMNpPEeAeNUuTh MO ypaBHEHHIO (2.1). YOBUIb KHUCIOTHI B
KaTOJIUTE BEIYUCIHTH 110 hopmyre (2.3):

Ax=[(Vi — Vip)ViCiy / v]-10™, Momb-5KB (2.3)
rae Vuy 1 Vip - cpeaHue o0beMbl LIeNI0UH, MOLIEned Ha TUTPOBAHHWE COOTBETCTBEHHO 10 U
nocie ombita (Mi1); Vig- 00beM XuakocTu U3 KaTohuTa; Cy- KOHLEHTpaluss TUTPOBAHHOIO
pacTBopa I11eJI04YH, MOJIb-3KB/JI; V - 00beM IpoObl, B3ITON Ha TUTPOBAHUE.

AHAJOTUYHO PACCUUTHIBAIOTCA A - yBeIHYEHHE KHUCIOTHI B aHosute. [lo dopmyne (2.2)
paccuuTaTh tgp2-. UCII0 MepeHoca KaTHOHA BOAOPOAA OIpeersieTcst 1o popmyite (2.4):

tH+ = 1 - t504— (24)

3aoanue 2. Onpedenenue uucen nepenoca 6 pacmeope NaOH.
[Ipu snexrponuze pactBopa NaOH mpoTekaroT ciaeayrommue peakiim.
Ha xaroxe 2H,0 +2e — H; + 20H"
Ha anone 20H - 2e — H,0 + 40,
Katnonsl HaTpusi MOAXOAST K KAaToy, HO HE Pa3psDKAIOTCS, a HAKATUIMBAIOTCS B KATOJIUTE,
niepexois u3 anonuta. Aunonsl OH™ 00pa3yroTcst Ha KaTo/ie U pacXoayroTcst Ha aHoje. [loaTomy Ha
karoze konuuectBo NaOH yBennunBaercs, a Ha aHOJE - YMEHbBIIIAETCS.



Ay Ay

T g
ton- =1 —tyg+ (2.6)

Benuuunbl Ax 1 Ax BBIUMCHSIOT 10 ypaBHeHUIO (2.4). Omnpenenenue koiauuectBa NaOH B

(2.5)

tNa+

MPUAJIEKTPOJHOM MPOCTPAHCTBE IPOU3BOJAAT TUTPOBAHHEM pACTBOPOB JO U IIOCIE OIbITa
pactBopom HCI. BrinosiHeHue 3kcrniepuMeHTa aHaJIOrM4HO 3aAaHuio 1. Paznuiy o0bemMoB mienouu
WM KUCJIOTHI B (hopmyiy (2.4) moACTaBIAATh 10 MOIYJIIO.

JlabGoparopHasi padora Ne 3
Onpenenenne /IC B nenu 0e3 nepeHoca

Lenv pabomwi
Oznakomutbes ¢ mMerogom usMmepenuss DJ(C, ompenenuts cranmaptayio DJIC B menu 0e3
MepeHoca, BKIFOYAIONICH XJIOPCEePEOPSHBIN AIEKTPOI U SJIEKTpo 1-To posa.

Memoouka evinonnenus pabomoi

* [IpurotoButs pactBopbl xiopuna meaun CuCly, konnenrpanuii: 0,5 M; 0,25 M; 0,1 M, B
KauecTBe UCXOAHOTO uctnoib3yercs 1 M pactBop xiopuaa meau CuCl,.

* [IoArOTOBUTH AMEKTPOIUTUYECKYIO SIUEHKY K paboTe: s;lueiKy MPOMBITH 10 3 pa3a, CHavaja B
MIPOTOYHOM, 3aTeEM B JAUCTUIUIMPOBAHHOM BOJOM M 1 pa3 B ucclieyeMOM pacTBOpE XJIOpHa MEAU
CuCl,. MenHblii 7€KTpO] IpeABAPUTEIBHO 3aUUCTUTh HaXxAauHo Oymaroil. CoOparh sueiiky 1o
CIEAYIOUIEH CXEME:

Ag, AgCl|CuCl,|Cu.

W3mepeHust B IpUrOTOBJIEHHBIX pacTBOpax HEOOXOIUMO MPOBOJUTH B MOPSAIKE BO3PACTAHUS

KOHUEHTPALHIA.

Odghopmnenue pe3yrbmamos uzmepenuii
* JlanHbBIC M3MepeHuit 3aHOCATCS B Ta0m. 3.1.

Tabmuma 3.1
3nauenne D/]C nenn MOonsIbHOCTD,
Konnenrpars BEJIMYHMHA npeoGpasoBanHas B VC
pactBopa C, mons/n1 | uamepenHoe E, B 3RT RT
E————Inm——In2
2F F

0,10
0,25
0,50
1,00

3RT RT
* [lo mostyueHHBIM pe3yibTaTaM HNOCTPOUTH I'paduK 3aBUCUMOCTH E — ?lnm — ?an OT

vm (OpUHATH, YTO MOJISIPHOCTh M MOJISJIBHOCTh YHCJIEHHO PaBHbI). DKCTpamojsiued 3Toi

3aBUCHMCOTH /10 HYJIEBOM KOHLIEHTpaLUK HaliTH ctanaapTHoe 3HaueHue D/1C nenu.
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* PaccuutaTh TeopeTrueckoe 3HaueHue crangaptoi J/1C uenu u cpaBHUTH C MOTYYEHHBIMU
JAHHBIMU.

* Caenath BBIBOJ O NPUMEHHUMOCTH METOAMKHM pacueTa crangaptHod DJIC mo naHHbIM
M3MEpEHUH B pacTBOPAX C Pa3IMYHON KOHILIEH-TpaLKen JIEKTPOJIUTA.

JladopaTopHnas pa6ora Ne 4
3aBMCHMOCTH MOTEHINAJIA CTEKJISIHHOI O 3J1eKkTpoaa ot pH

Lenv pabomwi
N3y4anuTh 3aBUCUMOCTD MTOTECHIIHAIA CTEKIITHHOTO 3JIeKTpoa oT pH.

Memoouka svinonnenuu pabomol

* [IpOMBITh CTEKJISIHHBIN U XJIOpCEPEOPSAHBIN 3JEKTPOIbl JUCTUIUIMPOBAHHON BOIOM.

* OImyCTUTH AJIEKTPOIBl B PACTBOP ¢ HAUMEHBIINM 3HaueHHeM pH, 10KIaThCsl YCTaHOBJICHUS
MIOCTOSIHHOTO 3HAUYEHHUS U 3allucaTh MOJIy4eH-HOe 3HaueHue B Ta0. 4.1.

* [IoBTOpUTH NEMCTBHE ISl BCEX UCCIIENYEMBIX PACTBOPOB.

Oghopmnenue pe3yrbmamos uzmepenuii
Tabnuua 4.1

pH O/1C sueiiku E, B

* [ToctpouTts rpadux 3aBucumoct IJC sueiiku ot pH pactBopa.
» OnpenenuTs yrioBol KO3PPUIIUEHT MOTYyIeHHOTO Tpaduka.
» Caenathb BBIBOJI O MPUMEHUMOCTH YPaBHEHUS JUTsl TIOTEHIIMAJIA CTEKIITHHOTO 3JIEKTPO/Ia.

JlaGoparopHas padora Ne §
Biusinne kommiekcoo0pa3oBaHus HA MOTEHIUAJ METAJUINYECKOI0 YJIeKTPoAa

Lenv pabomwi
OcCBOUTH METOIBI IMOTCHIIMOMETPHUYECKOTO OINpEACICHUS KOHCTAaHTBHl yCTOHYMBOCTH
KOMIIJICKCHBIX HOHOB.

Memoouka evinoanenuu pabomol
* CoOpaTp 1 MOATOTOBUTH K pab0OTe AUEHKY IO CICIYIOIIEH CXeMe:
Ag, AgCIKCl(nac.)|uccnenyemsiii pactBop|Cu

* C nmomompio MepHO# niumneTku Ha 50 ma otmeputh «pactop 1» (0,001 M CuSO4 + 0,15 M
Na;SO4) u Bmuth ero B sueiiky. Mameputs 3/]C cobpannoit nenu. Pe3ynbTaTsl n3MepeHUil BHECTH
B Tabu. 5.1

* C momoIpi0 MepHOI nuneTku oTMeputTh 1 M «pactopa 2» (0,001 M CuSO4 + 0,15 M
NaxSO4 + 0,5 M KyC,04) 1 1051UTH B sIUEHKY, XOPOLIO MepeMeNiaTh, BbIAEPKATh B TEUEHUE 5 MUH.
1 BHOBb U3Meputh DJ[C siuelku.

4. N3mepenust mOBTOPUTH 9 pa3, KaXKIbl pa3 yBeTudnBas 00beM «pacTBOpa 2» M 3alUChIBas
3HaueHus D/[C B Tabmn. 5.1.

Odghopmnenue pe3yrbmamos uzmepenuii



Tabmuma 5.1

CocraB 3eKTposIiTa, MJT OJIC suetiku E, B KonnenTpamust okcanar-
PactBop 1 PactBop 2 noHoB C, MOJIb/1T

50

« Iloctpouth rpaguk 3aBUCHMOCTH MOTEHLIMAJda MEIHOTO »3JEKTpoJa OT Jiorapudpma
KOHLIEHTPALUK OKCAJIaT-UOHOB.

* Paccuurarth 1o mnoJiyueHHOMY TIpaduKy CBOOOIHBIA KOIPPUIHMEHT NPIMOIMHEHHON
3aBHCUMOCTU W, MCIOJNB3Yysl 3HAa4€HHE CTaHJAPTHOTO INOTEHIMaga MEJHOro 3JIEeKTpoJa,
BBIPXKEHHOE B IIKaJIE XJIOPCEPEOPSAHOro IEKTPOa, pACCUUTATh KOHCTAHTY YCTONYHUBOCTH.

* ConocTaBUTh pacyeTHbHIE U TAOJUYHbIEC 3HAYEHHS] KOHCTAHThl YCTOMYMBOCTH KOMILIEKCA.

JlaGoparopHas padora Ne 6
IIpenenbubiii AUPPY3MOHHBIN TOK MPH IJIEKTPOOCAKIACHUH MeTalIa

Lenv pabomui
Onpenenuth mnpeneiabHy0 Iu((y3MOHHYIO IUIOTHOCTh TOKa U TOJUIUMHY AU(PPY3HOHHOTO
CJI0S1 B 3aBUCUMOCTH OT KOHIICHTPALIUH COJIH.

Memoouka evinonnenus pabomoi

* MI3Mepenust mpoBOJAT IpU MOMOIIM YCTAHOBKH ISl TOJIYYEHHUS TOJISPU3ALMOHHBIX KPUBBIX
MyTeM CTYIEHYATOTO U3MEeHeHus Toka (puc. 6.1).

« Ilepen cHsTHEM KaXJI0W NOJAPU3ALUOHHON KpuUBOW pabodyr0 NOBEPXHOCTh KaToJa
3aYUCTUTh TOHKOW HaXIauyHON Oymaroi, 00€3KUPUTh CHUPTOM, IPOMBITH IUCTHUILIUPOBAHHOM
BOJIOW M BBICYIINTH (uiabTpoBambHOW Oymaroil. IlpenBapuTesnbHO H3MEPUTh TIE€OMETPUYECKHE
pa3Mepsl KaToa.

* IloAroToBieHHBIN 3JEKTPOJ MOMECTUTh B JJIEKTPOJIUTUYECKYIO SUYEHKYy C pabodum
AJIEKTPOJIUTOM, KOTOPBIH COJAEPXKUT IMOMUMO OCHOBHOW COJIM M30BITOK HHAU(PEpeHTHOrO
anekTposuta. KoHmentpanus pabodero pacTBopa cojid He IoJpKHA mpesbimath 0,04 Mob/1 Ha
¢done 0,5 - 1,0 moss/n unaUbGEPEHTHOTO IMEKTPOSIUTA. PacTBOPBI ¢ KOHIICHTpALIUEH COTM MEHEe
0,04 M0J1b/11 TOTOBUTH pa30aBiICHUEM U3 HaWOOJIbIIEH KOHIIEHTPALUH.

* YacTh 3JIEKTPOJIUTUYECKOTO KIII0Ya, OOpPALIEHHOIO K JJIEKTPOAY, 3alOJHUTh paboyum
pPacTBOpPOM, IPYTYIO - HACHIIIIEHHBIM PacTBOPOM XJIOPHUAA Kalusl.

* IloaxmounTe KaToa K OTPULIATEIBHOMY IOJIOCY MCTOYHUKA TOKa, aHOA - K
MOJIOKUTEILHOMY. AHOJ - IUIATUHOBBINM 3JIEKTPOJ, IUIOLIab KOTOPOTO ropasio OoJiblLIe MIIOMAAH
KaroJa. YCIIOBUS IKCHEPUMEHTa CIOCOOCTBYIOT YCTPAHEHHIO MUIPALIMOHHOIO MEPEHOCa HOHOB
OCaKJJaeMOI0 MeTaa.



Puc. 6.1. Cxema ycTaHOBKH JUIs ITOJTyYEHUS MOJISIPU3ALUOHHBIX KPUBBIX
IIyTE€M CTYIEHYaTOro0 U3MEHEHUS TOKa: | - ICTOYHUK MOCTOSIHHOTO TOKa;
2 - DIIEKTPOJIMTUYECKAS SUelKa; 3 - Mara3ud COMpPOTHUBIICHUN;

4 - uccrnexyeMbli 3JIEKTPOT; 5 - MIIDIHAMIIEPMETP; 6 - MPOTUBOAIIEKTPOI;
7 - 3IEKTPOJ CPAaBHEHHUS; & - DIIEKTPOJIMUTUYECKUI KITH0Y; 9 — BOIBTMETD

* B kauecTBe 3J€KTpoJila CPaBHEHHUIO HCIOJIb30BaTh XJIOPUACEPEOPSHBIN AJEKTPOA BTOPOTO
pona, noTeHuran kotoporo pasen 0,22 B.

* MI3aMepuTh moTeHIMa Katoaa 0e3 TOKa ¥ MpU HATOKEHUU MTOCTOSTHHOTO TOKA OTPEIeICHHOM
BCJIINYUHEI. HpI/I KaXXJI0OM 3HAQYCHHHU TOKa 3JICKTPOJ BBIACPKUBATH 10 YCTAHOBJICHUSA ITOCTOSAHHOTO
3HAYEHUs TIOTEHIMANIA.

Odghopmnenue pe3yrbmamos uzmepenuii

* [ToTeHnman 31eKTpo1a, U3MEPEHHBII OTHOCUTEIHHO AIIEKTPOa CPABHEHHUS, TIEPECUNTaTh Ha
mIKajxy CTaHJapTHOro BojgopoaHoro anektpoaa CBD. Bcece mnorenuumansl Oepyres ¢
COOTBETCTBYIOITUMH 3HAKAMH.

Evs/cs = Eacyeps + Euajac (6.1)
rne Eyp/cpy - TOTEHIMAN HCCIIENYEMOTO DJIEKTPOAA IO MIKAZE CTaHJapTHOTO BOJOPOIHOTO
SeKTpoaa, Ejc/cpy- MOTEHIMAN SIEKTPOAA CPaBHEHMsS IO WIKAJIE CTaHIAPTHOTO BOJOPOIHOTO
BIEKTPOJIA, Ep /3¢ - TTOTEHIUAT UCCIIETYEMOTO DIIEKTPOAIa OTHOCHTENLHO JIEKTPO/IA CPABHEHUS.

* PaccunTarh mI0THOCTH TOKA
i=1/8, (6.2)
e I — cua Toka, MA; S — IIOIIa/b IeKTPOa, CM .
* PesynbTatsl 3aHectu B Tabm1. 6.1.
Tabnuma 6.1
3aBHCHMOCTB TIOTEHIIMAJIA OT TOKA MPH Pa3HON KOHIEHTPAIMH COJIH

Ceoms, MOJB/N | I, MA | i, MA/cM? Eus/ac, B | Eusjceas B

* [TocTpouts rpaduku B KOOpAUHATAX i-FE, U3 KOTOPBIX OMPEACIUTDh TUIOTHOCTH MPEACIHHOTO
i Hy3MOHHOTO TOKA iy,
* [lo gopmyne (6.3) paccuntaTh TOAMMHY AUGDY3MOHHOTO CJIOSI B CM, TOJCTABIAA iy B
A/CMZ, Co B MOJB/CM® , D= 107 em/c.
) zFDC,
la=—7%
9

(6.3)



* [TonydeHHble pe3ynbTaThl 3aHOCAT B Ta0. 6.2.
Tabnuua 6.2
3aBUCUMOCTD NpeAeIbHON TU(PY3HOHHON MITOTHOCTU TOKA
Y TOJIIMHBI 1) PY3UOHHOTO CI0S OT KOHLIEHTPAIUH COJIH.

3 ; 2
C'om, MOJIB/CM ig, Alcm 0, cM

 Crienatb BBIBOJ] O BIUSIHUM KOHLIEHTPALMK AIEKTPOJIUTA HA iy U 0.

JlaGoparopHast padora Ne 7
OxucieHne MaTeprasa aHoAa B YCJIOBUAX TUPPY3MOHHON KMHETHKHU

Lenv pabomwi
[TonyunTe aHOJHBIE MOJIAPU3ALMOHHBIE KpPUBBIE OKHCIEHUS KaJAMHs B JBYX pacTBOpPAX:
H2S04, H2S04 + CdSO4. OnpenenuTs KUHETUYECKHE KPUTEPUU MTPOLIECCA OKUCIICHUS KaMUSl.

Memoouka evinoanenuu pabomol

* MI3Mepenust mpoBeCTH TPY TOMOIIIM TOJISIPU3aMOHHOM yeTaHOBKH (J1a0. padota Ne 6, puc. 6.1).

* B xadecTBe pabovero 3IeKTpo/1a UCIIOIB3YIOT 3aPECCOBAHHBIN B TEQIIOH IUIHHIPUICCKAN
cTrepkeHb u3 Meramumueckoro Cd, pabodeil MOBEPXHOCTHIO KOTOPOTO SBISIETCS TOIMEPEYHOE
ceueHue crepxkHs. M3mepsror Bennmunny nmoBepxHoctu Cd - anmekTpoja, 00padaThIBAIOT €ro, 3aTeM
3aKpEIUIIOT Ha numdax B ssueiike. [[poTHBO3IEKTPOT — IUTATHHOBAS TUTACTHHKA.

* [lns BeinonHenus nepgozo onvima rotoBat 0,5 M H,SO4. 3anusator B stueiiky 100 ma 0,5 M
H,SO4. OTuM ke pacTBOpPOM 3aIOIHSIOT YacTh AJIEKTPOJMTHYECKOTO KIFOYa, OOpAIIeHHOTO K
siaerike. J{pyryro 4acTh Kitoua 3armoJHsAI0T HackleHHBIM pacTBopoMm KCL

 20-30 MuH mNpOAYBAIOT PACTBOP AJIEKTPOJUTHYECKH OUMILEHHBIM MOJIEKYJISIPHBIM
BOJZIOPOJIOM JUTS TPEJOTBPAIECHHSI yIaCTHS B DJIEKTPOIHOM IPOIIecce aTMOC(HEPHOTO KHCIOPOa.

* 3mepstoT OSCTOKOBBIA MOTEHIMAN KaJMHEBOTO JJIEKTpPOJa 4Yepe3 Kakable 3 MHUH 0
YCTAHOBJICHUS ITOCTOSTHHOTO 3HAUCHHUS.

* [ToaxmrovaroT 3MeKTPOAbl K moJisipusytonieMy kKoHTypy: Cd — k monoxxurensHoMy, Pt — k
OTPHIIATEIILHOMY TIOJIOCY HCTOYHHMKA TOKa. CHUMAIOT aHOJIHYIO MOJIIPH3AIMOHHYIO KPHBYIO,
CTYNEHYaTo 3ajJiaBas Tok U, yepe3 30—60 cek, cuntbiBas nmoTeHuuan exkrpoaa. [Ipenen toka I [A]:
5107 1-107; 2-107; 5-107; 1-10% 2:10%. OneiT TOBTOpsIOT 2-3 pasa IS TOJTYHCHHS
BOCIIPOU3BOIMEBIX PE3YJIbTaTOB.

* J171s1 BBITIOJTHEHUS 870PO20 ONblMAa HEOOXOUMBI PACTBOPHI:

0,5 M H,SO4 1 0,5 M CdSO4. Totossit pactBop 5-10° M CdSO4 + 0,5 M H,SO,. st atoro B 100
M 0,5 M H,SO4 nobasinstor 1 mu 0,5 M CdSO4. PacTBop HachIalOT MOJIEKYJISPHBIM BOJIOPOJIOM
¥ CHUMAIOT aHOJHYI0 MOJISIPU3AIMOHHYIO KPUBYIO aHAJIOTHYHO TOMY, KaK 3TO JeJlaid B IEPBOM
4acTH pabOTHI.

Odghopmnenue pe3yrbmamos uzmepenuii

* [ToTeHman >neKTpoaa, H3MEPEHHBIN OTHOCUTEIBHO JICKTPO/1a CPAaBHEHHS, TIEPECUUTHIBAIOT
Ha IIKaJTy HOPMaJIHHOTO BOJIOPOTHOTO JIEKTPOa

* Pe3ynbTaTsl nepBoOro omnbITa 3aHOCST B Tad. 7.1
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Tabmuma 7.1
3aBUCUMOCTD MOTEHITMANA eKTpoaa oT Toka B 0,5 M H,SO4

CocraB smeKTposinTa I, MA E.su, B Euss, B

* CTposT TOJSAPU3AMOHHYIO KpUBYIO B KoopmuHatax E-Igl, Bepaxas mnoTeHImansl B
MUJUIUBOJIbTaX. Onpenenstor yrioBoi kodgduiueHt (b) IMHEHHOTO yyacTKa 3TOM 3aBUCUMOCTH.

* JlenaroT 3aKIIOYEHUE O MPHUPOJE 3aMEUICHHOW CTaJWU TpoIecca aHOTHOTO PAaCTBOPEHUS
Kagmust. Eciau mumutHpyromas craaus — qudQy3us HOHOB KaMHS OT aHOJa B TIIyOb pacTBOpa, TO
b~ 30 mB (25 °C).

* Pe3ynbTaThl BTOPOro OMNbITa 3aHOCAT B Tabm. 7.2

Tabnuna 7.2
3aBUCUMOCTD MOTEHITMaNa 3ekTpoaa oT Toka B 0,5 M H,SO4+CdSO4
CocraB seKTposnTa I, MA Eusu, B Euss, B

» ®dopMaibHbINA TOTeHIMaN B pacCUMTHIBAIOT Ha OCHOBAHHWHU CTAI[MOHAPHOTO IOTEHIMANA
E., m3MepenHoro B pactBope 5-10° M CdSO; ma dome 0,5 M H,SO; mpm orcyrcrsunm
MOJISIPU3YIOIIETO TOKA [0 YPAaBHEHUIO:

Eo = E”+1gCy2,3RT/2F. (7.1)

Ecnu notennmansl Beipakath B MIJLTUBOJIBTaX, TO 2,3RT/2F<30 MB, C, = 5- 10° mob/.

* PesynbTarsl 3aHocsT B Ta01. 7.3.

Tabnuua 7.3
DKCIepUMEHTAIIbHBIC H PACUSTHBIC 3HAYCHHUS DIIEKTPOXUMUIECCKUX BEITHUUH IIPH aHOTHOM
pactBopenuu kaamus B anexrpoaute 0,5 M HoSO4 + CdSO4

. E—E”
Ee., MB E”, MB LA 10555
(E-E®)
* Ctposar rpadguk B koopaunarax 10 so  — 1. YrioBoil ko3pduumeHT TuHeHHOro ydyactka
9TOM 3aBUCUMOCTH cooTBeTcTBYeT 1/K.
* Mcxons u3 HaiiieHHOTO 3HaueHus K, ¢ TOMOIIBIO ypaBHEHHUS:
K=2-10"°FS— (7.2)

8a
IpU W3BECTHOM 3HAUYEHHUU O MOXHO paccuuTarth [ WM NpPU U3BECTHOM [) HAWTH TOJIIUHY
b dysnomnHoro crost. Ipuusts, uto kosbdurment mbdy3un noHos kaamus umeer 10-5 cm’/c,
tomuuHa 1uddy3noHHOro0 cios npu ecrectBeHHoi kouBekiuu 0,03—0,05 cum.

JlaGoparopHas padora Ne 8
Biusinue ITAB Ha 3j1ekTpoocaxkaeHne MeTasia

Lenv pabomwi

Onpenenutp BausiHue [IAB Ha BenuumHy KaToAHOW mojspu3zauuu. PaccuurtaTh moTeHIHAal
MeTajula B IPUBEICHHON IIKAJIE.

Memoouka svinoanenuu pabomol
* VI3aMepenust mpoBeCTH TpY TTOMOIIIM TOJISIPU3aIIMOHHOM yeTaHoBKH (J1ab. paboTa Ne 6, puc. 6.1).
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* Tok, monaBaeMblli Ha S4YEHKY OT MCTOYHMKA TOKAa, MOYKHO PEryJIUpOBaTh IOJAABAEMBIM

HANpsHKEHUEM, CONIPOTHUBJIEHUEM Mara3uHa COIPOTHUBIICHUI u pErucTpupoBaTh
MHJUTHAMIIEPMETPOM.

* [loreHuuan karoga HW3MEPSATh OTHOCUTEIBHO JJIEKTPOAA CPAaBHEHUS MpPU IOMOIIU
BOJIbTMETpA.

* [IpenBaputenbHo 3aMepuTh IUIOUIAAb KaTona, 00paboTaTh KaToJ Mepes MEeKTpoiu3oM. B
SYEUKY 3aIUTh JJIEKTPOJIUT, OIYCTUTh HCCIEAYEMBIH JJIEKTPOJ W NOAKIIOYHTH €ro K
U3MEpUTENbHON U MOJSIpU3YIOIIeH cXxemMaM. 3amlojHUTh JJIEKTPOJUTHYecKuil Kiarod. Yactb
AJIEKTPOJIUTUYECKOTO KJIH04a, 0OpalleHHYIO K S4eiike, 3a0HUTh pab0ylM AIEKTPOJIUTOM, JIPYTYIO
4acTh - HachieHHbIM pacTBopoM KCIl. CHawama m3MepuTh MOTEHIIMAT UCCIEIYEMOTO JJIEKTPOaa
IIpU OTCYTCTBUU TOKAa B LIEMM MOJIAPU3ALMU. 3aTeM 3aJaBaTh CTYNEHYATO MEHSIOLIUECS 3HAYCHUS
TOKAa, W TOCJE BBIACPKKH NPU KaXJOM [ B TEUEHUE JBYX MHUHYT IPOU3BOJANUTH H3MEPEHUS
ITOTEHIMAaja KaToAa.

* AHQJIOTUYHBIE ONIEPALIMH IPOU3BECTH C JIEKTPOIUTOM, coaepxamum [TAB.

Oghopmnenue pe3yrbmamos uzmepenuii

* OnpenenuTh BEIWYMHY KaTOJHOW TOJIAPU3AINH MPU KAXKIOM 3HAYCHHH i JJI TMPOIIECCOB
ANEKTPOOCAKIECHUS MeTall1a u3 (GOHOBOTO 3JeKTposuTa u B mpucyrcteue [1AB no ¢popmyie:

AE:ET-EP, (81)

rae Er— 3HaueHue NOoTeHIMalla JIeKTPo/ia ol TOKOM, Ep - 6eCTOKOBOE 3HaUeHHE MTOTEHIINATIA.

[Ipu »TOM mepecyeT M3MEPEHHBIX IMOTCHIMAJIOB Ha IIKATy CTAaHJAPTHOTO BOJIOPOIHOTO
aneKTpoia HeoOs3areneH. [losrydeHHbIe pe3ynbpTaThl 3aHecTH B Tao0I. 8.1.

Tabmuma 8.1
3aBUCUMOCTD KaTOIHOM TOJIIPU3AIMHI OT COCTaBa JICKTPOJIUTA

Metamn | IAB | I, A | i, Alem® | Euspe, B | 42, B

* [loTeHuuan ucciexryeMoro 3JaeKTpojia, U3MEPEHHBIH OTHOCUTEIBHO 3JIEKTPOJa CPaBHEHUS
E.»/c, IEpeCUnTaTh HA MIKATY CTAHAAPTHOTO BOIOpOaHOTO 3MekTpoaa (CBD) E,, e 0 hopMmyIte:
Eua/ceia: Eac/cea+Eu3/3Ca (82)
rae Ecq, - MOTEHIMAT 3JIEKTpoa cpaBHeHUs 1o mkaine CBD. B xauecTBe anexkTpoja cCpaBHEHHUIO,
00BIYHO, UCTIOJB3YIOT XJIOPHUACEPEOPSIHBIN IEKTPOI, MOTEHIIMAI KoToporo paseH 0,22 B.
Bce nmorennmans: 6epyTcst ¢ COOTBETCTBYIOIIUMHE 3HAKAMM.
* PaccunTarh noTeHIuan uccieyeMoro Karoia B @-1kaie no popmyie:
0=E-E,-0, (8.3)
rae E,—9— noteHuuan Hynepoi Touku Meraiia (E£,-¢(Cu)=-0,26B, E,-¢(N1)=-0,06B).
* PesynbTarsl 3aHecT u B Tabu. 8.2.
Tabnuna 8.2
3HaueHusl NOTEHLIMAJIOB UCCIIEYyEMOT O IEKTPoIa

Mertamn i, A/CM2 Eua/BCa B Eu3/€633 B o, B

» [locTpouTh nABE TMOJAPU3ALMOHHBIE KpUBBIE C (DOHOBBHIM PAaCTBOPOM U PacTBOPOM,
coaepxantum [TAB. 1o ocu opauHAT OTIIOKUTH 3HAYEHUS TUIOTHOCTH TOKA, & OCh a0CITUCC CIeNaTh
JIBOMHOM: CO 3HaUCHUSIMU AE U .

* Cnenate BeIBOA O BiusHHHM [IAB Ha KaTogHyrO MOJAPU3AMIO TPU IIEKTPOOCAKICHUU
METaJUIa U CTPYKTYPY IEKTPOTUTUYECKOTO MOKPBITHS.
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