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Jlabopamopnasa paboma Ne 1
Omnpenenenune I/C nenn

Heab padoTsl
- O3HakoMuUThCs ¢ MeToIoM u3MepeHus D/JIC ¢ TOMOIIbIO MOTEHIHOMETPA,
onpenenuTs cranaaptayto JJ1C B 1enu 6e3 nepeHoca, BKIOYaronien xjopcepeopsi-

HBII AJIEKTPOJ U 3JIeKTpoJ 1-ro pona.

IIpubGopsnl, MaTepuaIbl U PEAKTUBBI
- [Torenumometp st usmepenust IJC ¢ Tounoctrro 0,1 MB
- ["anibBaHOMETD
- DIEKTPOIUTHYECKAS sTUEHKa
- XnopcepeOpsHbIN IEKTPOI, MEAHBINA AIEKTPO/T
- lllects ko6 Ha 100 mu1, MepHbIe nuneTku Ha 25 Mt 1 Ha 10 Mo

- 1 M pactBop CuCl,.

Xoxa paéoTbi

1.1 TlpurotoBaenue pactBopos xjopuna meau CuCly, konnenrpanuii: 0,5 M;
0,25 M; 0,1M, B kadecTBE MCXOJHOTO MCHOJB3yeTcs 1 M pacTBop Xjiopuaa Meau
CuCl,.

- Jlns mpurotosienus 0,5 M pactBopa xmopuna meau CuCl, xonoy wa 100
MJI, IPOMBITH 110 3 pa3a, cHavyaia B MPOTOYHOM, 3aTEM B AUCTHILIUPOBAHHOW BOJIC.
3aTeM, ¢ MOMOIIBIO MTOATOTOBJICHHONW MepHOM numeTku Ha 50 M1 (TIaTeasHo Mpo-
MBITh B TUCTHJUTUPOBAaHHOM Bojie), oro0path 50 mi1 1 M pactBopa CuCl,, mepenectu
€T0 B MTOJATOTOBJICHHYIO KOJIOY U JJOBECTH JI0 METKH TUCTUUTMPOBAHHOMN BOJIOK.

- JInst mpurotosienus 0,25 M pactBopa xiopuna meau CuCl, npoaenats Te
e oreparuu, 4o u B 11.1.1, otoupast npu stom 25 mit 1 M pactBopa CuCl..

- Jlnsa mpurotornenus 0,1 M pactBopa xinopuna meau CuCl, mponpenats Te
e ornepanuu, 4to u B 1.1.1, otObupas npu 3Tom MepHoit nunetkoi Ha 10 M, 10 mn

1 M pactBopa CuCl,.



1.2 TIoArOTOBUTH 3IEKTPOIUTUYECKYIO STUEHKY K paldoTe: siuedKy MPOMBIThH
no 3 pasza, CHauajga B IPOTOYHOM, 3aTeM B AUCTHJUTMPOBAHHOU Bojie u 1 pa3 B uc-
cnemyeMoM pactBope xiopuaa Mean CUuCl,. MenHblii 31eKTpo MpeaBapuTeIbHO
3a4MCTUTh HAXAa9HON Oymaroii. CoOpaTh sSUEiKy 10 CIEAYIONIeH cxeMe:

Ag, AgCl | CuCl, | Cu
W3mepeHus B MPUTOTOBIIEHHBIX B 1. 1 pacTBopax HEOOXOAMMO MPOBOJUTH B IO-
pSZKE BO3pacTaHUs KOHLICHTPALUH.

1.3 C nmomoupio noteHnuomMerpa nposectu uzMepenre 3/1C B pacTBopax,

IpUTroTOBJIEHHBIX 1O 1. 1.1. Bece nanHble n3mepeHuil 3anucbiBaeM B Tadnuiy 1.1:

Tabanma 1.1
KoHueHnTpanus pacTBopoB 3nauenue JJ1C nenu, E, B Moutstib-
CuCly, ¢, U3MEPEHHOE 3Ha4yeHUe BEIMYHUHBI HOCTB, IIpe-
OJIb/. o0pa3oBaH-
MOJTB/JT E_SWHnm_EImZ pa3oBaH
2F F Hast B V¢
0,10
0,25
0,50
1,00

Oo6paboTka pe3y1bTaToB
- Ilo mosy4eHHBIM pe3ylbTaTaM TIOCTPOUTh TpadUKH 3aBUCUMOCTH

3RT RT
E-———Inm T In2 om \'m (MIpUHATH, YTO MOJISIPHOCTH M MOJISUIBHOCTh YMCJIEHHO

2F
paBHBI). DKCTpANOJAIKMen 3TON 3aBUcUMOCTU A0 M=0 HaliTh cTaHAAPTHHIC 3HAYE-
aus DJIC (E°) uccnenyemoii nemnm.
- Paccuutath TeopeTtuueckoe 3HaueHue cranaaptaor JJ1C uenu
E%=E°agciiag, cr- E%u®*/cu,

N CPpaBHUTD C MMOJYYCHHBIMHA SKCIICPUMCHTAJIbHBIMU JaHHBIMU.



Jlabopamopnasa paboma Ne 2

TeMnepaTypHaﬂ 3aBUCHUMOCTD IMOTECHIHAJIA I3JTEKTPOAA

Heab padoTsl
- Nu3yunTh TeMrepaTypHyIO 3aBUCUMOCTh TOTEHIIHANIA 3JIEKTPOa, OCBOUTH
METO/Ibl ONpEeNeNeHUs TePMOAMHAMUYECKUX (DYHKIMI CyMMapHOW 3JIEKTPOJIHON

peaxIuu

IIpudopsbl, MaTepuaJbl U PeaKTHBbI
- [Torenumometp st usmepenust IJC ¢ Tounoctrro 0,1 MB
- ["anibBaHOMETD
- ICTOYHHUK MOCTOSIHHOTO TOKa
- TepmocTat ¢ TepmMomMeTpOM
- DNeKTpoIMTHYECKas sTuehKa
- TepmomeTp
- XnopcepeOpsiHbINA U METHBIN SJIEKTPOIbI

- 1M pactBop xiopuaa meau CuCl,

Xoxa padoThi:

2.1 T[oArOTOBUTH AEKTPOIUTUYECKYIO TUEHKY K paboTe: I 3TOTO MPOMBITh
ee 1o 3 pasza, CHayaJia B IPOTOYHOM, 3aTEM B JUCTHILTUPOBaHHOU Boje u 1 pa3 B 1
M pactBope CuCly. Menublii 371€KTpoI TPEeIBAPUTEIBHO 3a4MCTUTh HAXKIAYHOM OY-
Maroit. CooupaTh sUetKy 1O CIeayIOEenH cXeMe:

Ag, AgCl | CuCl, | Cu,

B Ka4€CTBE JICKTPOJIUTA KCII0NIb30BaTh 1 M pactBop xiopuna meau CuCl,.

2.2 CoOpaHHYIO STUEHKY ITOMECTUTH B TEPMOCTAT, yCTAHOBUB TEMIIEPaTypy 25
°C. Ilpu noctmxeHUH TeMIlepaTyphl B siuelike TpeOyeMOro 3Ha4yeHHs BbIIEP)KaTb
A4elKy B TeueHue 15 MUHYT, mocie yero npoectd uzMmepenue J/C ¢ nomouisio

NOTEHIIMOMETpA.



2.3 YcTaHOBHTH Ha peryiupyrolieil yactu repmocrara remmepatypsi (°C) 28,
30, 32, 35, 37 u npoBectu usmepenue JJ[C, He pa3dupas sueiku. 3aHECTH MMOTY-
YEHHBIE Pe3yNIbTaThl B TaOHITy 2.1

Tabmuna 2.1

Temneparypa 3J1eKTpo-
ymTta, °C

3nauenue DJIC sueiiku, E,
B

Temneparypa 3JIeKTpO-
mmta, K

Oo0paborka pe3ynbTaToB

- [TocTpouts rpaduk 3aBucumoct IJC 1ienu ot TeMiepaTypsbl, ONPEAeIUTh
0 MOJYy4YEeHHOMY rpaduKy yriaoBoi KO3 HUIIUEHT.

- Paccuntats no 3navennsim 3 /1C npu temnepatype 25°C u TemnepaTypHOMY
koahpurmenty 3/1C u3MeHeHrue YHTPONNH, SHTAIBINY U SHepruu [ 'udoca cymmap-
HOU peakiuu. PaccunTarh 3TH ke BEIMYUHBI 110 3aK0HY ['ecca 1o CripaBO4HbIM J1aH-
HBIM 110 CTaHJAAPTHBIM TEPMOJUHAMUYECKUM (PYHKIIUSIM 0Opa3oBaHus JJjIsl CyMMap-

HOW pEakIyM, MPOTEKAIOIIEH B AJICKTPOXUMUYECKOUN 1IECMH, 3alIMCAHHON B HOHHOU

dbopwme.

Tabmauma 2.2
®opmyna kommno- | CTaHIapTHBIE TepMOAMHAMHUYECKUE (QYHKIIMK 00pa30BaHHS
HEHTa AH? , KJI>k/Mob S?, Jx/monb-K AG? , KJI>x/Momb
Cu 0 33 0
Cuff 66 -96 65
AgCl -127 96 -110
Ag 0 43 0
Cl; -167 56 -131

-3aHeCTH NOJIyYeHHbIE JJaHHBIE B TA0IUILY 2.3
Tabnuma 2.3
3Ha4YeHHE
Bennunna Brruncnennoe o gpopmy- Brruucnennoe no crpa-

nam (2)

BOYHBIM JAaHHBIM Ta0II. 2

AH? , KJI>x/Momb

S? , Jx/Moas-K

AGfJ , KJI>x/Momb




Jlabopamopnasa paboma Ne 3

3aBucUMOCThH MoTEeHHNHAJJA CTEKISTHHOI'O 3JIEKTPOAa OT pH

Heab padoTsl

- I/ISY‘{HTB 3daBUCHUMOCTD ITOTCHIMNAJIA CTCKILIHHOTO 3JICKTPOda OT pH

IIpudopsl, MaTepuaJibl U PeaKTUBDI

- pH-MummuBonsT™eTp aist usmepenust IJC;

- DNEKTPONMTUYECKAS TUEHKA;

- XiiopcepeOpsiHbIN U CTEKJITHHBIN 3JIEKTPO/IbI;

- By(epHbie pacTBOpHI 3JEKTPOIUTOB ¢ pa3zaudaHbIMU pH.

Xoa padoTnl

3.1 [IpoMBITH CTEKJISTHHBIHN U XJIOPCEPEOPSHBIN AIEKTPOIBI B TUCTUILIIUPOBAH-

HOU BOJIE.

3.2 OnycTuTh 3JEKTPOJIbI B PaCTBOp C HaMMEHBIIUM 3HaueHuem pH, no-

KIAATbCA YCTAHOBJICHUS IMOCTOAHHOI'O 3HAYCHUSA WU 3aIIMCATDh IMOJIYUYCHHOC 3HAYCHHC

B Tabuiry 3.1.

3.3 [ToBTOpUTH NEHCTBUSA 110 1. 1, 2 /15 BceX MCCeyeMbIX pacTBOPOB.

pH

OJIC suetikn, E, B

O0paboTka pe3yJbTaTOB:

Tab6awnma 3.1

- [Toctpouts rpaduk 3aBucumoctu I/C suetiku ot pH pactBopa.

- OnpenenuTts yriioBoi KodhPUIIMEHT MOTy4YeHHOTo rpaduka.



Jlabopamopnasa paboma Ne 4

Bausinue KOMHJ’ICKCOOﬁpaIiOBaHI/IH Ha MOTECHIMNAJ IJIEKTPOaa | poaa

Heab padoTsl
- OCBOUTB METO/IbI MOTEHIITMOMETPUUECKOTO ONIPEACIICHUSI KOHCTAHTHI YCTOM-

YHUBOCTH KOMIIJIICKCHBIX MOHOB.

IIpuGopsl, MaTepuaJIbl U PEAKTUBbI

- [Torenumomerp st usmepenus I/1C;

- 'anpBanomeTp;

- ICTOYHHK MTOCTOSIHHOTO TOKa;

- DIEKTPOIUTHYECKAS sTUEHKa

- XnopcepeOpsiHbIA U METHBIN SJIEKTPOIbI;

- MepHble MUMETKX HA S MJT U Ha 25 muT,

- PacTBOpHI

- 0,001 M CuSO4+0,15 M Na;SOq; 0,001 M CuSO4+0,1 M Na,SO,+0,5 M
K2C204)

Xox padoTbI
4.1Cobpath ¥ MOATOTOBUTH K pabOTe SUEUKY MO CIEAYIONIEH CXeMe:
Ag, AgCl | KCI Hac. || ucciemyemsrii pactsop | Cu
4.2 C nomoipto MepHol nunetku Ha 50 mu otmeputs 50 M pactBopa 1 u
BIIUTH €10 B stueiiky. M3meputh DJ1C coOpaHHOI 1IeTH ¢ MOMOIIBIO MOTEHIIMOMETpA.

Pesynbrat usmepenus 3anectu B Tabnmiy 4.1:

Taonuna 4.1
CocTaB 3JEKTPOJINTA, MIT OJIC suetikn, E, B Konuenrpanus okcanar-
PactBop 1 PactBop 2 10HOB, ¢ (C204%), Monb/1
0
1
2
4
6
8




50 10
12
14
16
18
20

4.3 C nomMolplo MEpHOU MUIETKH OTMEPUTh 1 MIJI pacTBOpa 2 U JOJHUTH B
SYEHKyY, XOPOIIO TIepEeMeIIaTh, BEIICPKaTh B TCUCHUE 5 MUH. U BHOBb M3MEPHUTH
DJIC sueiiku.

4.4 N3mepenus noBTopuTh 9 pa3, kaxabli pa3 3anuckiBas 3HadeHus JJC B

Tabnuiy 4.1.

O0paboTka pe3yJibTaTOB

- [TocTpouTs rpaduk 3aBUCUMOCTH MOTEHIIMANIA MEAHOTO 3JIEKTPO/Ia OT Jiora-
pudMa KOHIICHTpAllUU OKcajlaT-uoHOB. KOHIIEHTpalus okcanaT-MmoHOB JUJIST KaxK-
JIOTO OTBITa PACCUUTHIBAETCS 110 COOTHOIICHHUIO:

~0,5-n
Y 50+n’

rzie N — HoMep OIIbITA.

- PaccunTaTth no nonyueHHOMY rpaduky cBOOOAHBINH KOA(P(UIIMEHT PSIMO-
JIMHENHOMN 3aBUCUMOCTH M, UCIOJIb3Yys 3HAYEHHE CTAaHAAPTHOIO MOTEHIMAJIA DJIEK-
Tpoaa Cu* /Cu, BbIpa)XKEHHOE B IIKaJle XJOpPCepeOpsIHOro 3IEKTPOAa, PACCUUTATh

KOHCTaHTY YCTOWYHUBOCTH.



Jlabopamopnasa paboma Ne 5

IpenenabHblii AUPPY3MOHHDBIN TOK IEKTPOOCAKACHUA METAIIIA

Heab padoTsl

- [lony4uuTh KaTOJHBIE MOJSPU3AIUOHHBIC KPUBBIE BOCCTAHOBJICHUSI NOHOB
MeTajuia MPU HECKOIbKUX KOHIEHTPAIUSIX OCHOBHOM COJIH.

- Onpenenuth npeaenbabie Tud(y3nOHHBIE TIIOTHOCTH TOKA.

- Paccunrate TonumHy U y3uOHHOTO CI0s B 3aBUCUMOCTH OT KOHIIEHTpa-
WU COJIH.

- CaenaThb BBIBOJ O MPUPOJIC JIUMUTUPYIOIICH CTaAuU KaTOIHOIO Mpolecca u
3aBUCUMOCTH MpeaeabHoN U dy3noHHOM MITOTHOCTA TOKA U TOMIMUHBI AU dy3u-

OHHOTI'O CJIOA OT KOHLICHTpAIMU COJIM.

Xoxa padoTbl
5.1 N3mepeHnust mpoBOJAT MPU MOMOIIM YCTAHOBKHU JIJIsl TIOJTyYEHUS rajbBa-

HOCTaTHYECKUX MOJISAPU3AMOHHBIX KPUBBIX B (pUCYHOK 5.1).

Pucynok 5 - Cxema ycTaHOBKH

1 — MCTOYHUK MOCTOSHHOTO TOKA; 2 — 3JIEKTPOJIUTHYECKAs Aueiika; 3 — Mara3uH CONPOTUBIICHUN;
4 — uccnenyeMblil SNIEKTPO; 5 - MUJUTHaMIIEPMETpP; 6 — MPOTUBOAIEKTPOS; 7 — DIEKTPOJI CpaBHe-

HUS; 8 — 3JIEKTPONIMTUUECKUH KITtoY; 9 — ycranoBka juist uamepenus D/(C.

5.2 Ilepen cHATHEM KaKIOW MOJSPU3ALMOHHOW KPUBON pabodyr0 MOBEpX-

HOCTb KaToJa 3a4MIIAlOT TOHKOW HaXJTa4yHOW OyMaroi, oOe3:KMpHUBAIOT CIHPTOM,

-9-



IPOMBIBAIOT JUCTHUJLIUPOBAHHOM BOJOW M BBICYIIMBAIOT (DUIBTPOBAIBHON Oyma-
rou. M3mepstoT momans Karona.

5.3 [1oAroTOBIIEHHBIH JIEKTPOJ] TOMEIIAIOT B AJIEKTPOIUTHUECKYIO STUEHKY C
paboYuM 3JIEKTPOIUTOM, KOTOPBIN COJAEPIKUT TIOMHUMO OCHOBHOM COJTM M30BITOK MH-
muddepeHTHOro 3IeKTpoauTa. MakcuManbHas KOHIICHTPAlUsi OCHOBHOM COJIU HE
nospkHa npessimath 0,04 monb/n Ha done 0,5 - 1,0 Mmonw/n HeiTpasibHOM comu. Pac-
TBOPBI ¢ KOHIIEHTpaIre ocHoBHOI conu MeHee 0,04 MoJIb/11 TOTOBAT METOZOM pas3-
OaBJIeHHS U3 MAKCUMaJIbHOW KOHIIEHTPAIUH.

5.4 YacTb 2JEeKTPOIUTHYECKOTO KIIF04a, OOPAIIEHHOI0 K SUYeUKe, 3al0JIHSIOT
pabouuM PacTBOPOM, IPYTYIO — HACBIIEHHBIM XJIOPUIOM KaJIusl.

5.5 TloakiouaroT KaToj K OTPUIATEIIbHOMY MOJIIOCY UCTOYHUKA TOKA, aHOJ
— K TMOJIOXKHUTEIEHOMY. AHOJI — TUTATUHOBBIN 3JIEKTPO/I, IUIOMIAAh KOTOPOTO TOpasio
OoJbIIe TUIOMAAN KaToJa. YCJIOBHS JKCIIEPUMEHTa CHOCOOCTBYIOT YCTPAaHEHHIO
MUTPAIIMOHHOTO IEPEHOCAa HOHOB OCAXk/IaeMOT0 METaJlIa U COCPEIOTOUYCHUIO TTOJISI-
PHU3AMOHHBIX U3MEPECHHI Ha KaToIe.

5.6 B kagecTBe 37eKTpoja CpPaBHEHHUIO HCIOJB3YIOT XJIOPHUI-CEPEeOPSHBIM
AJIEKTPO]I BTOPOTO POJa, CTAaHAAPTHBIN oTeHman kotoporo 0,223 B.

5.7 V3MmepsitoT moTeHIUaln KaToa 0€3 ToKa U MpU HAIOKEHUU MMOCTOSTHHOTO
TOKa OIpPEACIICHHON BeUYUHBI. [Ipy Kak1I0M 3HAYEHUH TOKA AJIEKTPO]I BIIECPIKH-

BAarOT 10 YCTAHOBJICHUA IMOCTOSAHHOI'O SHAYCHUS IMMOTCHIHMAJIA.

O0paboTka pe3yJibTaTOB

- [ToTeHuman 35meKkTpoaa, U3MEPEHHbIH OTHOCUTEIBHO 3JIEKTPO/Ia CPAaBHEHUS,
NIEPECUUTHIBAIOT HA IIKAJTy HOPMAJIbHOI'O BOJOPOJIHOTO IEKTPOAA.

- Pe3ynbratel 3aHoCAT B Tabnuiy 5.1:

Tao0muma 5.1

Cconn, MOJIB/JI I, MA i, MzA/CM2 8143/3(;,B Sna/cga,B

- CTposT TpaduKu B KOOpIUHATAX | — €, U3 KOTOPBIX OMPEICISIFOT MPECIhb-

HYI0 TU(PPY3HOHHYIO TUIOTHOCTH TOKA Iy

-10 -



- PaccuntsiBaroT TonmuHy AU QPY3MOHHOTO CIIOSI B CM
- [TomyuenHbIe pe3yabTaThl 3aHOCAT B TAOIUITY 5.2:

Ta0muna 5.2

Ceom, MOJIB/CM® inp, A/cM? 3, oM

- JlenaroT BBIBOJIBI O BAMSIHUM KOHLIEHTPALIMHU AJIEKTPOJIUTA Ha 1Mp. U O.

Jlabopamopnasa paboma Ne 6
N3yyeHue npupoabl KATOAHOM MOJISIPU3ANUH

TEMIIEPATYPHO-KHHETHYCCKUM METOA0OM

Heab padoThI

- [lonyunTh KaTOJHBIE MOJSPU3AIMOHHBIC KPUBBIE BOCCTAHOBJICHUSI MOHOB
MeTajuia MPu HECKOIBKUX TeMIIEpaTypax IeKTPOJIUTA.

- Onpenenutsh 3GHEKTUBHYIO YHEPTUIO aKTUBAIIMM KaToAHOTO mporecca W
MIPY HECKOJIBKUX 3HAYCHUSX ).

- [To Bennuunre W 1 ee 3aBUCHMOCTH OT 1) CZieiaTh BBIBOJ O TIPUPOJIE JIMMHU-

TUPYIOLIEN CTAJUU.

Xox padoTsbI

5.1 Meroauka BbINOJHEHUS pa00Thl aHAJIOTMYHO JabopaTtopHoit padoTe No 5.
[Tonsipu3aimoHHbIE KPUBBIE CHUMAIOT rajbBAHOCTATUYECKUM METOJIOM B 3-X dJIEK-
TPOIHOM 3JEKTPOXUMHUECKOM stueiike (pucyHok 5.1). Temmeparypy pacTBopa mo/i-

ACPKUBAIOT TCPMOCTATOM.

OO0paboTka pe3yJIbTaTOB

- V3MepsIoT MOTEHIMAI MCCIIEAYeMOro 3JeKTpoJa B OTCYTCTBHU TOKa BO
suemrHed 1enu (I = 0) v mpu mosispu3auu 37IeKTpoaa KatoaHbsiM TokoM (i £ 0).
PaccuMThIBaIOT Pa3HOCTH MMOTEHIHAJIOB.

- ONbITHBIE U PACYETHBIC PE3YJIBTATHI 3aHOCAT B Tabnuiry 6.1.

-11 -



Tabmuma 6.1

t° C

I, MA

i, MA/cM?

Em/ac, B

n, B

- CtposT rpaduku B KOOpAMHATAX 1) - | IPH KaXKJ0W TeMIIepaType pacTBopa.

- HOJI}IpI/IBaHHOHHBIC KPHUBBIC paCCCKAOT HCCKOJIBbKNMH N30IIOTCHIIMAJIbHBIMHU

JMHUSMY, TI0JTy4Yasi 3HAYCHUS | TIPU pa3HBIX TeMIIEpaTypax U MOCTOSIHHBIX 3HAYe-

HUsX 1. Ctpost rpaduku B koopauHatax Ig in - 1/T (pucyHok 6.1).

a

~_.
>

ns

mns3

Pucynoxk 6.1 - 3aBucumocts Ig in - 1/T ams nporeccos:

T

a— ¢ Tu(Py3MOHHBIM, O — C INEKTPOXUMHUYECKHM KOHTPOJIEM

- PaccunrteiBatoT 3HaueHne sHeprun akTuBanuu (W) mpu kakaoM 3HaAUYCHUH

1. [lomydeHnHble pe3ynbTaThl 3aHOCAT 6.2

n, B

W, xJI>x/mMoib

Ta0muna 6.2

Ecaun W npakTiyecku He 3aBUCUT OT N ¥ uMeeT 3HadueHue 12-20 kJIx/Mounb,

TO KaTOJHBIN IpoLiecc KOHTponupyeTcs nuddy3ueit. 3HaueHre SHEPTUU aKTUBALIMU

40-80 x/I>x/MOIb 1 3aBUCUMOCTH €€ OT MOJISIPU3ALUN CBUIETEILCTBYET 00 IIEKTPO-

XUMHYCCKOM KOHTPOJIC IIpOoHCCCa IJICKTPOOCAKIACHUS].

JIJIst OAHOTO M TOTO € JIEKTPOJAHOIO IMpoliecca MPHU MOCTOSTHHOM TeMIiepa-

Type 3aBUCUMOCTH 3(PPEKTUBHOM SHEPTUN aKTUBAITUYU OT NIEPEHANPSIKEHUS (TOTSH-

1yasa) BelpaxkaeTcsi KpUBOM, MPUBEICHHON HA PUCYHKe 6.2,

-12 -



W

n

Pucynok 6.2 - 3aBucuMocTb 3 (HEeKTUBHON SHEPTUU AKTUBALUH OT MEPEHANPSIKCHHS

B o0nacTu HU3KUX IJIOTHOCTEW TOKA ANEKTPOXUMUYECKOE MEPEHAIPSKEHUE
JOMUHHUPYET N0 cpaBHEHUIO ¢ auddy3nonHsM. [Ipu saTom Habmomaercs cyie-
crBeHHOE cHIxeHne W ¢ poctoMm 1. B 0051acTy OBBIIEHHBIX IJIOTHOCTEN TOKA yBe-
JMYMBACTCS BKJIAJ B JEKTPOJHYIO MOJSAPU3ALMIO TU(PPY3NOHHOTO MepeHanpshKe-
HUS, IPU KOTOPOM SHEPIUs aKTUBALIMU HE 3aBUCUT OT BeIn4MHbI 1. CHmxenune W ¢
pPOCTOM T 3aMeUISIETCA.

- JleatoT BBIBOJBI O MPUPOJI€ KATOIHOW MOJISIPU3ALUY.

Jlabopamopnasa paboma Ne 7

3J’leKTpOI[HbIe IMPOHECChl B YCJIOBUSAX JJICKTPOXUMHYECCKOI0 INICPCHANIPAKCHU A

eab padoTsl
- M3ydeHune MOJApU3aLMOHHBIX 3aBUCHUMOCTEN 3JIEKTPOJHBIX MPOLECCOB,
MPOTEKAIOIIUX B YCIOBUAX JIEKTPOXUMHUYECKOTO MEPEHANPSHKEHUS U OTIPEICTICHNUE

KMHETHYECKHUX [TapaMeTPOB JIEKTPOJHOIO Mpolecca.
IIpuGops1 1 MaTepuaJIbI

PaGoune >5mekTpopl, SJEKTPOT CPAaBHEHHUS, DJICKTPOIUTHIECKAs STUCHKa, UC-

xomubii pactBop 0,1H HCI, raneBanocTar, ammnepmerp, BOJbTMETP.
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Xox paboTnbi

7.1 V3meputh MONHYIO IUIOMIAAb UCCIIEIYEMBIX JIEKTPOJOB (MEIHOTO, IIUH-
KOBOT'0, Ka/IMUE€BOT'0) U MOATOTOBUTH UX K paboTe.

7.211oATOTOBHUTH U COOPATH INEKTPOIUTHICCKYIO TUCHKY.

7.3 JIns ucX0JHOTO pacTBOpa Ha MEIHOM AJIEKTPOJIE CHAThH MOJISPU3AIIMOH-
HYIO 3aBUCUMOCTb, JUIsl 3TOTO C MOMOIIBIO TaJIbBAaHOCTATA 337aTh CUITy TOKa: 2MA,
4MA, 6MA, 8MA, 10MA 1 U3MEPUTH JJIsl KXKAOTO U3 3TUX 3HAUYCHHUI MOTEHIHAI

KaroJja.

O0paboTKka pe3yJbTaToOB

- IIpuBectu TabnUIbI SKCIIEPUMEHTAIBHBIX 3HAUYEHUI MOTEHLIMajIa IpH 3a-
JAHHBIX TIOTHOCTSIX TOKA JJISl UCCIIEIOBAHHBIX AJIEKTPO/IOB;

- [IpuBectu rpauku 3aBUCUMOCTH IJIOTHOCTH TOKa OT MEPEHAINpPSKEHUS, a
TakKe Jiorapuma I0THOCTU TOKA OT MEPEHANPSKEHUS ISl KaXKI0T0 U3 UCCIIeN0-
BaHHBIX JJIEKTPOJIOB;

- C noMo1bI0 MOJIYYEeHHBIX I'pa(UKOB UM C UCIOJIb30BAHUEM MPOrPaMMBI
Excell onpenenuts koaddummenTs ypaBHeHus Tadens s KakI0ro U3 UCCIIe0-
BaHHBIX 3JIEKTPOJIOB, IPUBECTH UX B OTIEIBbHOM TabJHIle, B KOTOPOI TaKkKe MpHBe-
CTH U3BECTHBIE JINTEPATYPHBIE TaHHBIE;

- [1o nonydennsiM ko3 PuimenTam ypaBuenust Tadens paccuutarh 3Haye-
HUS TUIOTHOCTEHN TOKa 0OMeHa B Ko3(pPUIIMEeHTOB TIEpeHoca A KaKI0TO U3 UCCIIe-
JIOBaHHBIX AJICKTPOIOB.

- Cnenathb BBIBOJ O (hopMe 3aBHCHUMOCTH TJIOTHOCTH TOKA OT TIepeHaIpsiKe-
HUS JIJIs1 SJIEKTPOIHBIX MPOIIECCOB B YCIOBUSX AJIEKTPOXUMUYECKOTO MIEPEeHAIIPsIKE-

HHA 1 BOBMOJKHOCTH pacd€Ta KHHECTUYCCKUX ITapaMETPOB SJICKTPOIHOTO ITpOoHccca.
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Jlabopamopnasa paboma Ne 8
3aBHCUMOCTH CKOPOCTH pa3psaia-uHOHU3ANNH

0T KOHIEHTPAIUN YYACTHUKOB PeaKIuu

Heab padoThI
- U3y4YCHHE 3aBUCHMOCTH CKOPOCTH paspsa-MOHMU3AIUMU OT KOHIICHTPALUU

YY4aCTHHUKOB PCAKIIMHU Ha IIPUMCPC KATOJHOI'O BBIACICHHA BOAOPO/Ia.

IIpuOops1 1 MaTepuaJIbI
Pabounii 351eKTpoJ, ANEKTPOJ CPABHEHHUS, DJIEKTPOIUTHYECKAs s4yeliKa, uc-

XoHbIe pacTBopsI ¢ KoHHeHTparusamu HCI: 0,1M, 0,01M u 0,001 M, moTeHnuocCTar.

Xoa paéoTbi

8.1I1puroToBUTH PaCTBOPHI JIJIsi UCCIIETOBAHMUS.

8.2 IIpoMBITh BCe IeTanu sSIMEeUKH TETION CEPHOI KHCIOTON, OTMBITh KHCIIOTY
CHavajia BOJOIPOBOIHON BOJION M 3aTeM OuaucTuuisaToM. [Ipu npoBeneHnn n3me-
pEHUl Ha CTAllMOHAPHBIX JJEKTPOAaX HEOOXOIUMO OCOOCHHO TIIATEIHHO MBITh
SYEUKHU U BCIO MIOCYAY.

8.3 ColOparts stueiiky. [Ipu paboTe ¢ TBEpABIMU 3JIEKTpOIaMu 00padaThIBAIOT
MMOBEPXHOCTH JJIEKTPOAA 0 3€PKAIBHO-TIIAKOT0 cocTtosaHus. [locme aToro 3anm-
BAIOT PACTBOP M MOMEIIAKOT TBEPABIM IEKTPOI B sA4€Ky. B kauecTBe Bcriomora-
TEJILHOTO AJIEKTPOa CIYKHUT cTeKIoyriepoi. K padbouemMy 3iekTpoy yepes Kamnui-
nsip JIyrruHa moaBOIAT XJIOpCepeOpsHBIN 2JIEKTpoa cpaBHeHUs. B pa30aBiieHHBIX
pacTBOpax WM IMPU OOJIBIINX 3HAYCHHUSAX TOKA HEOOXOIUMO, UTOOBI KOHYHMK Karlu-
nsipa Jlyrruna OM3KO MOAXOIUI K pabodeMy dSJEKTPOIy; B ATOM ciydae OyJneT
MEHBbIIIE OMUYECKOE MAJICHUE MOTEHIMala MEXK 1Y TOBEPXHOCTHIO JIEKTPO1a U KOH-
yuKoM Kanuusipa JIyrruna.

8.4 CHsaTh NoJIIpU3allMOHHbBIC KPUBBIE, IPU CKOPOCTH Pa3BEPTKU MOTEHIANIA

2 mB/c B pactBopax HCI xornenrparuu 0,1; 0,01 u 0,001 M

-15-



8.5 Ilocne m3mepenmii sueiiky pasoOparb. M3Meputh miomiaab TBEPIOTO

AIIEKTPOJIA.

Oo0paborka pe3yabTaToB

- [IpuBecTu nonsipu3aliioOHHbIE KPUBBIE, NIOJyUYEHHBIE BO BCEX PAacTBOpPax B
OJITHUX KOOpJUHATAaX;

- [IpuBectu rpaduky 3aBUCUMOCTHU JoTaprudMa MIOTHOCTH TOKa OT TepeHa-
IPSDKEHUS U1 KaKIOr0 U3 UCCIIEI0BaHHBIX PACTBOPOB;

- C moMoIIpio MONYYeHHBIX TPa(UKOB WU C MCIIOIB30BAHUEM MPOTPAMMEI
Excell onpenenuts koapdummenTs ypaBHeHus Tadens s KaXI0ro U3 UCCIIE0-
BaHHBIX PACTBOPOB;

- Iloctpouts rpaduk 3aBUCUMOCTH CBOOOAHOTO KO3 (UIIMEHTAa YpaBHEHUS
Tagens ot pH pactBopa, o nosryueHHOMy rpauKy OIpeneauTb yriIoBoi Ko3pdu-
IIUCHT, CpaBHUTH ero ¢ TeopeTryeckum (0,059).

- Chenarb BBIBOJI O 3aBUCUMOCTH CBOOOAHOTO KO3 (ULHMEHTAa ypaBHEHUS

Tadens ot pH.
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MeToauueckue YKazaHnusd 1o COCTaBJICHHUIO 0TUYETA

Otuer no naboparopHOil padboTe odopmMisieTcss Ha OTAEIbHBIX JUCTaX (op-
MaTa A4 pyKOTHCHO WJIM TIeYaTaeTcsl Ha MpUHTEpe (BO3MOXKHO O(opmIIeHUE eu-
HOT0 OTYeTa MO JIabopaTOpHBIM paboTaM B TETPaau B KIETKY). B oruere o0s3a-
TEJBbHO JI0JKHBI OBITh ITPE/ICTABIEHBI KpaTKas Teopus (2-3 CTpaHHULIbI), CXEMa yCTa-
HOBKH U €€ OIMCaHue, pe3yJbTaThl U3MEPEHUIN U UX 00pabOTKa, KOHKPETHBIEC BbI-
BOJIbI WJIM PE3YJbTAThI (110 TaHHBIM BBIIIOJHEHHON pabOThI C y4eToM 3ahaHus). B
TEKCT€ HE JOIYyCKAETCs MCIOJIb30BAHHE COKpALIEHUI, KpoMe OOLIECMPUHSATHIX.

OcTanbHble COKpALIEHUS JOHKHBI OBITh 0053aT€NbHO pacin(pOBaHBI.
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Conep:xkanue

Jlabopamopnas paboma Ne 1

Onpenenenue IJIC uenu

Jlabopamopnas paboma Ne 2

TemmepaTypHast 3aBUCHMOCTb MTOTEHIIAAJA YICKTPOIA

Jlabopamopnas paboma Ne 3

3aBHCHMOCTH TIOTEHIHANIA CTEKIITHHOTO AJIeKTpoaa oT pH

Jlabopamopnas paboma Ne 4

Biusinue komriekcooOpa3oBaHusi Ha MOTeHIMAN ekTposa [ pona
Jlabopamopnas paboma Ne 5

[Ipenenbublil AU GY3MOHHBIN TOK 3JIEKTPOOCAKIECHUS METaslIa
Jlabopamopnas paboma Ne 6

N3ydenne npupoapl KaTOMHOHN TOJSPU3AINH TEMIIePaTyPHO-KHHETHISCKUM
METOI0M

Jlabopamopnas paboma Ne 7

DNEKTPOTHBIE TIPOIIECCHI B YCIIOBUSIX AIIEKTPOXUMHUYECKOTO
NIepeHaIPsHKeHUS

Jlabopamopnas paboma Ne 8

3aBHCHMOCTBH CKOPOCTH Pa3psijia-MOHU3AINN OT KOHIICHTPAI[UH YYaCTHHUKOB
peaxiuu

Metoaudeckue YKa3aHHus 10 COCTABJICHUIO OTUCTA
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