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BAPHUAHT 1

1. CkonbkO TpaMMOB MEIU BBIACIUTCS HAa KaTojAe MpU DJIEKTPOJIM3E pacTBOpa
MEIHOTO KyNnopoca, €Cjiu MpUMEHATh TOK cuiioi 0,2A B Teuenue 1 4. 15 MuH. u
npu BbIxozAe Mo TokKy 90%. HanncaTe ypaBHEHHS SJIEKTPOXUMUYECKUX PEAKIINI
Ha KaToJ/ie U Ha aHO/IE.

2. Onpenenuth konuentpauuto HCOOH (1/1), ecnu npu MOTEHIIMOMETPUYECKOM
TUTPOBaHUU 15 MI aHanmM3MpyemMoro pactBopa kuciotel pactBopom 0.1 ©# KOH
MOJTYYMIIH CTICAYIOIINE TaHHbIE:

V (KOH), | 5,0 [10,0(12,0 |140 |180 |20,0 |22,0 [240 |26,0 |[28,0 |30,0
MJI

pH 35 |3,76/388 400 |560 |876 |1062 |10,82 113 |116 |119

3. 3aBUCHUMOCTH QJICKTPOAHOI'0 IIOTCHLHAJIA K+'CCH6KTI/IBHOFO QJICKTpoaa OT
koHuenTpanuu K B pactBope ciemyromas:

C(K"), mons/n | 12107 1+107 1-107 1-10™

E, MB 100,0 46,0 -7,0 -60,0

Hagecky obpasia, conepxarniero K, maccoit 0,2000 T pacTBopuiu B Bojie, 00beM
noen 10 100 mu. IloTeHiuan B MOJY4EHHOM pPacTBOpPE K" -ceekTHBHOTO
anekTposa pasen +60,0 MB. Kakosa maccosas nons K B o6pasie?

BAPUAHT 2

1. Cxompko rpammoB PO, BBIACTUTCS HA aHONE MPH JJICKTPOJIU3E COJIM CBUHIA B
a30THOKHCIOM pactBope mnpu Toke 0,15 A B teuenne 40 mmH. Hanmcats
ypaBHEHUE JIEKTPOXUMHUUECKOU PEaKIIUH.

2. PactBop merunamuna CH3NH; o6bemom 20,00 M pa3baBuiii B MEepHOU KOJ0O€
100,00 wmn, 3arem 10,00 M3 [OAYYEHHOrO pacTBOpa  OTTUTPOBAIU
MMOTEHIIUOMETPUUECKU 0,1000M HCI. IToctpouts KpUBBIE
MOTEHIITMOMETPUYECKOTO TUTpPOBaHUS B KoopawHatax PH-V u onpenenutsh
KOHIICHTPAIIMI0 HMCXOJHOTO pPAcTBOpa METWJIaMHUHA (MOJB/I) MO CIETYIOIINM
JAHHBIM:

V(HCI), ma | 10,00 | 12,00 | 14,00 | 14,50 | 14,90 | 15,00 | 15,10 | 16,00 | 18,00 | 20,00

pH 10,40 110,12 |956 [9,28 |8,42 [6,02 352 285 |25 2,00




3. KakoBa koHIeHTpamus a30Ta aMMOHUHWHOTO (MT/)1) B cTOYHOM Boje, eciu 10,00
MJ BOJbI pa3daBuwid B MepHOM koibe mo 100 My ¥ moTeHmuan NH," -
CEJICKTHUBHOTO 3JIEKTpoja B ATOM pacTBope coctaBuia 5,0 MB. 3aBucumocts E oT
KOHIIEHTpanuu cranaapTHeix pactBopoB NH,Cl na NH, - cenexTuBHOM 31ekTpie

CJIEyIoIIasi:
C, monb/n | 110 1-10™ 1107 1107 1-10™
E, MB -100,0 -50,0 3,0 58,0 113,0

BAPUAHT 3

1. Kaxkoii cwimel Tok Hamo mpomyctuth depe3 pactBop 0,1 H Bi(NOs)s, uToObl B
teyeHue 30 MHUH. IOJIHOCTBIO BBIACIUTHh MeTasul u3 30 MJI pacTBOpa, €CIIH BBIXO/]
1o TokKy coctasisieT 100%.

2. N3 naBecku pyasl 0,0800 r ypan mepeBenu B U4+ u orrrutpoBaiiu 0,01 H
KMnO4. KakoBo MaccoBoe conepkanne U B pyze 10 ciIeayrommm pesyibratam
MOTEHIIMOMETPUYECKOTO TUTPOBAHMUS:

V(KMnO,), mn | 2,0 10,0 16,0 17,8 18,0 18,2 20,0 22,0 24,0

E, MB 301 330 359 389 1170 1480 1500 1550 1600

YpaBHEHNE XUMUYECKOW PEAKIINHN:
U*"+2 MnO, +2H,0=2Mn*"+5U0,*"+4H",

3. 3aBucumocth daekTponHoro mnoreHnuaga NOjz -CeTeKTHBHOTO AJIEKTPoJa OT
koH1eHTparu NO3™ B cTaHZapTHBIX PACTBOPAX CIICAYIOIIAS:

C,monn/n | 107 10™ 103 102 10
E, MB 400 350 295 240 185

Hagpecky kanuitHoit cemutpsl, Mmaccoit 0,1000 r pactBopusin B MEpHOM Koj0e
eMkocThio 100 mut. Dnektpoaubiii moteHnuan NOs -CeeKTUBHOIO 3JEKTpoja B
aToM pactBope cocTaBui 250 MB. Onpeaenuts MaccoByto aoiito NOz B manHHOM
BEILIECTRE.

BAPUAHT 4

1. Tlpu mpomyckaHUU TOKa Yepe3 MOCIEAOBATEILHO BKIIOUEHHBIE JIEKTPOJIU3EPHI C
pactBopamu AgNO;, CuSO, FeCl; B mepBoM asiekTponu3epe Ha KaToje
Beiemiioch 1,1180 r wmerammmyeckoro cepedpa. CKOJBKO TPaMMOB MeEIU
BBIJICIUJIOCH BO BTOPOM OJJIGKTPOJU3EpE M Keneza B Tperbem? Hamucath
ypaBHEHUS AIEKTPOXUMUIECKUX PEAKITUN HA KaTOAaX.



2.

Hagecky 1,0780 r cmaBa pacTBOPWIM M TIOCIIE COOTBETCTBYIOMICH 0O0pabOTKH
noBe 00beM A0 50 mut. OnpenenuTs MaccoByrO o0 AQ B CIUIaBe, €Ciu IpH
MOTEHIIMOMETPUIECKOM TUTPOBAHUU 25 MJI MPHUTOTOBIEHHOTO pacTBopa 0,125 H
NaCl monyuwu crieayrorime pe3yibTaThi:

V(NaCl), mx | 16,0 18,0 19,0 19,5 20,0 20,5 22,0 23,0 24,0
E, MB 689 670 652 634 518 401 383 367 353
3. Ilpu ompenenenun cofepkaHusl MPUMECH CBUHIIA B METAJUTMUYECKOM ATFOMUHUU

HaBecKy nocneanero 5,1340 r pacTBOpwIM U IEPEHECTN B MEPHYIO K00y Ha 50,0
MJI, PacTBOp pa3zdaBWiIM 10 METKH. [Ipu CHATHM MONSIpOrpaMMbl BBICOTA BOJIHBI
nosyuywiach pasHo 9 mm. Ilpu nossiporpadupoBaHuu CTaHIAPTHBIX PACTBOPOB
COJIM CBHHIIA ITOJTYYWIIH CICAYIOIINE PE3yIbTaThl:

C(Pb™)*10°%, r/mn | 0,5 1,0 1,5 2,0 2,5

H, Mmm 4,0 8,0 12,0 16,0 20,0

1.

Onpenenuts MaccoBYIO 1010 (%) CBHHIIA B AIFOMUHUMU.

BAPUAHT 5

[Tpu pOXOXKIEHNH TOKA TOCIICIOBATEIBHO Yepe3 DIICKTPOM3EPHI, COACpPIKAIIIC
IIMaHUIBI cepedpa W 30J10Ta, B MEPBOM DJICKTPOJIM3EpE Ha KaTOJE BBIICIUIIOCH
0,1079 r Ag, Bo BTOpoM — 0,0657 T AU. BBIYUCINTE 3KBUBAJICHT 30JI0Ta U €T0
BaJICHTHOCTh B COCTMHEHNH, TIOIBEPTHYTOM DJICKTPOJIU3Y.

IIpu ompeneneHun coaep:kaHUsi CBHUHIIA B cIulaBe HaBecky crmaBa 0,2000 r
PACTBOPUIIM U TOCJIE COOTBETCTBYIONIEH 00pabOTKHU JOBEIM 00BEM pacTBOpa 0
50,0 mu. Ilpu cHATHHM MONSPOrpPaMMbl MOJYYEHHOTO PACTBOpA BBHICOTA BOJIHBI
okazanack paBHo 18 wmwm. Ilpu moGaBiaeHum k stomy pactBopy 0,5 M
CTaHJAAPTHOTO PacTBOpa CBUHIIA ¢ TUTPOM (,6 MI/MJI BBICOTA BOJIHBI YBEJIUUUIIACH
10 20 mm. Onipeenuth MaccoByro 100 (%) Pb B criiaBe.

Hagecky o0Opa3siia, coaepxkaiero kanui, maccoit 0,2000 T pacTBopuiii B MEpHOMH
Koj0e eMkocThio 250,0 M. DNEKTpOAHBIM MOTEHIIUAT K" -cellekTUBHOTO
37eKTPOJia B 3TOM pacTBope paseH 34,0 MB. Beruuciure Maccopyro gomo (%) K
B oOpaslie, eclii SIIEeKTPOJHble MoTeHIHanbl K' -cenekTHBHOro ayekTposa B
CTaHJAPTHBIX  PAcCTBOpPaX OTHOCHUTEJIBHO  XJIOPUACEPEOPSHOTO  AJEKTpoja
cleAyIoIIue:

C(K"), Mo/ 1-10™ 14107 14107 110

E, MB 100 46,0 -7,00 -60,0




BAPHUAHT 6

1. CxoapKO MHUHYT HY)KHO IMPOINYCKaTh Ye€pe3 PacTBOp XJOpHAA IIMHKA TOK CHJION
5A s paznoxenus 2,456 r ZnCl,?

. BbruncnuTe  peanbHbIl  3JEKTPOAHBIM  MOTEHIMAI MEIHOIO  AJIEKTPOJa,
onymienHoro B 0,02 H pactBopa comu wmemu npu 30°C, OTHOCHUTENBHO
CTaHJAPTHOT'O BOJOPOAHOIO NIEKTPOJIA.

o ) 2+
. B crannmaptaeix pactBopax CdSO, c¢ pazmmunoit koHumeHTpanueii Cd™ Obuu
2+
U3MEpeHbl  ANeKTponHble moTeHnuansl  Cd“'-  ceIeKTHBHOTO  3IeKTpoja
OTHOCHUTEJIBHO XJIOPUACEPEOPSIHOTO IEKTPOJIa:

Ceg’F, Mmons/n | 10107 1107 1107 1.10™ 1107

-E, MB 75,0 100 122 146 170

T1o 5THM JaHHEIM TTOCTPOYIIN TPaXyHpOBOUHEIH rpaduk B KoopauHaTax E- pCe?*
Uccnenyembiit pactBop conu kaamus oobemom 10,0 mut pazdaBuiam BOJOM 10
50,0 M1 B MepHOU KoiO€ W HM3MEPUIN AJIEKTPOAHBIN TOTEHIMAT PacTBOPA,
paBHbi 94,0 MB. OnpeaenuTs KOHIIEHTPALMIO HCCIECIYEMOrO pacTBOpa COJHU
KaJMHUsl.

BAPUAHT 7

2

. Onpenenuts conepxkanue CU™ (I) U KOHIIEHTpALHIO pacTBOpa (MOJIb/J), ecl Ha
nosHoe BocctaHoBienue 10 mi pactBopa CuSO, monamobunock 28 MUHYT Mpu
cuiie Toka paBHoiut 0,2A.

. Ompenenuts koHueHntpamuto pactBopa CH3COOH (r/m), ecnu npu TUTpoBaHUU
10,0 mun oatoii kucmoTel pactBopoM 0,1 M KOH mnomyuunu crienyromniue
PE3yNbTATHI:

V(KOH), |150 |18,0 (19,0195 (19,9 |200 (20,1 |205 |[21,0 |220 |23.0
MII
pH 522 [5,71 16,04 16,35 |7,05|8,79 110,52 | 11,22 | 11,51 | 11,78 | 11,93

3. Ilpu monsArpadupoBaHUK CTaHAAPTHBIX pacTBopoB cBuHma (1) momyunmm

CJIeIyIOILUE PE3YJIbTATHI:

C(Pb)+10°, r/mn | 0,50 1,00 1,50 2,00 2,50

h, Mmm 4,0 8,0 12,0 16,0 20,0

HaBecky amtomuHueBoro cmiaBa wmaccod 2,5000 r pacTtBopuiu, pacTBOp
paz6aBmwm a0 50,0 mu. Beicota mnonsporpaguueckoid BOJHBI CBUHIA B
MOJIyYeHHOM DPAacTBOpE oOka3anach paBHOM 6,0 MM. BhUMCIANTH MaccoByIO 10O
(%) cBuHIIA B aJTFOMUHHUEBOM CILJIABE.




BAPHUAHT 8

3+
1. Onpenenuth conaepxkanue Fe™ HOHOB (I) U KOHLEHTPAIMIO pacTBopa (MOJIb/M),
eclid Ha moiHoe BoccTaHoBieHue 10 M pacrBopa FeCl; morpeGopanocs 18
MHHYT IpHU cujie Toka paBHoit 0,3A.

. Anammsupyemsiii pactBop HCI pazbasunu B MepHoi koioe 10 100 M1, alHKBOTY
o6bemom 20,0 mi1 ortuTpoBanu noreHruomerpudecku 0,1 M NaOH. [Toctpouts
KPHUBYIO TUTpPOBaHUs B koopauHatax PH-V u onpenenuts Mmaccy HCI B pacTBope
(M) MO CAeayIOUUM JaHHBIM:

V(NaOH), mn

1,50

1,80

1,90

1,95

1,98

2,00

2,02

2,05

2,10

2,20

2,40

pH

2,64

3,05

3,36

3,64

4,05

6,18

9,95

10,53

10,65

10,75

10,95

3. 3aBucumocth dnekTpoaHoro mnoreHnuaga NOjz -CeNTeKTHBHOTO AJIEKTPoJa OT
koH1eHTpau NO3 B cTaHJapTHBIX pacTBOpax CIEAYIOIIas:

C(NOy3"), monb/n

1107

1-10™

1107

110

1-10*

E, MB

400

350

295

240

185

Hapecka kanuiinoit cenutpbl, mMaccoi 0,1000 T pacTBopusii B MEpHOUM KOJO€
emkocThio 100 M. Onextpoansiii moteHnruan NOjz -CeIeKTUBHOTO JIEKTPOJa B
3TOM pacTBope coctaBuia 255 mB. Onpenenuts MaccoByto noio NO3 B gaHHOM
BEILIECTBE.

BAPUAHT 9

. Ha xarome 3a 6 munyt Obuio BbieneHo 0,0640 r menau myTeMm HJIEKTPOJIU3a
pactBopa CuSO,. Kakoii Tok HE0OX0IUMO MOIIIEPKUBATH TIPU DIECKTPOJIU3E, €CIIU
BBIXO/] IO TOKY cocTaBmit 90%7?

. Ilocne cootBeTcTByMOIIEH OOpPaOOTKM YETHIPEX CTAHIAPTHBIX OOpPA3IOB CTaJIH,
coepKallMX XpOM, CHSUIM WX TMOJSIPOrpaMMbl W TIOJYYMUIIH  CIEIYIONTUE

PE3yNbTATHI:
OO6pas3iibl 1 2 3 4
Cr, % 0,30 0,42 0,96 1,40
h,MMm 8,0 11,0 20,0 29,0

Onpenenuts MaccoByio noi0 (%) Xpoma B aHAIM3UPyeMOM O0OpasIle, eciu
BBICOTa TOJISIpOTpaduuecKoi BOJHBI JIJIsT pacTBOpa oOpasia oka3aiach PaBHOU
22 MM.



3. KakoBa koHmeHTpamnus a3ota aMMOHUHHOTO (MT/1) B cTouHOM Boje, eciau 10,00

MJ BOABI pa3daBuiau B MepHOW koyioe g0 100 M u moTeHIMan NH," -
CEJICKTUBHOI'O 3JIEKTpoAa B 3ToM pacTBope coctaBui 10MB. 3aBucumocts E oT
KOHIIEHTpalnuu cTanaapTHeix pactBopoB NH,Cl  ma NH," - cenextuBHOM
AJIEKTPOJIC CIETYIOIIAs:

C, Moub/1t 1107 1-10™ 1103 110 1-10™
E, MB -100,0 -50,0 3,0 58,0 113,0
BAPUAHT 10

1. IIpu nocrossunoM Toke 0,19 A nnsa BbIIENEeHUS] MEAW HA KaToJe U3 HABECKHU

crutaBa 1,8750 r motpedoBanoch 50 munyT. KakoB npusec karoaa (r) U MaccoBas
noust (%) Cu B criaBe?

. Onpenenutp conepxanue HCl B pactBope (mr), eciu 10,0 M aHanu3upyemoi

KUCIIOTHl pa3baBuwin B MepHOUM Kosbe n0 100 M M MOTEHIHOMETPUYECKU
orrutrpoBaiu 0,11 KOH. [TocTtpouTh KpuBy10 TUTpOBaHMs B KoopauHatax pH —V
MO CIIEAYIOIIUM JIaHHBIM:

V(KOH), M

1,30

1,50

1,60

1,65

1,68

1,70

1,72

1,74

1,80

1,90

pH

1,78

3,03

3,34

3,64

4,03

6,98

9,96

10,36

10,66

11,00

3. Onpenenuth KOHIICHTPAIMIO IIMHKA (MI/7) B MCCIEAYEMOM DPACTBOPE, €CIH MpHU

AMIICPOMETPUICCKOM  TUTPOBAHUHN

10,0 mn a3TOrOo pacrtBopa pacTBOPOM

K4[Fe(CN)g] ¢ Tutpom K4[Fe(CN)e] paBrbiM 0,00244 /M1 MONMYYHIH CICIYIOIINE
pe3yIbTaThI:

V (KJ[Fe(CN)]), mn |O ]020 |04 |05 |1,00 |150 |2,00

| d, MKA 30,0300 /31,0 [400 [940 (146 |200

BAPUAHT 11

. Hagmecky 58,4 r cynbdara meau, coaepxkaiero 7% mnpumeceit, pacteopuwiu B 500

M1 BoAbl. CKOJBKO 3TOTO pacTBOpa HYXXKHO JOO0ABHTh B TajbBaHUYCCKYIO BaHHY
JUTSL TIOTIOJTHEHUSI M3PAacXOJ0BaHHOM MEAH, €CIIM JJEKTPOJIN3 MPOBOIMIN 3 dYaca
npu Toke 1,5 A?

. Onpenenmuty  xonnentparmuio  NaCl B pacrtBope  (r/n), ecim  npwm

noTeHuoMeTpuyeckoM tutpoBanuu 10,0 mMa anamuzupyemoro pactsopa 0,1M
pactBopoM AGNO; monyunsnu crieayronue pe3yabTaThl:



V (AgNO;), it | 20,0 | 21,0 | 22,0

24,0

245 249

250 [251

25,5

27,0

29,0

E, MB 315 [322 | 342

370

388 |408

517 606

646

665

692

> 2+
3. B crammaptabix pactBopax CdSO, c¢ pasnuunoii akTuBHOCTRIO Cd™ ObLIH

I/I3MepeHI>I BHCKTpO)j[HBIe IIOTCHIIHAJIbI Cd — CCJICKTUBHOI'O SHCKTpOI[a
OTHOCHUTEIBHO XJIOPCEPEOPSHOTO AIIEKTPOIA:
Ceg™F, MoB/ 1.10% 1410 1103 1-10™ 1107
-E, MB 75,0 100 122 146 170

ITo 5TUM JaHHBIM MOCTPOMIIM IPALyMPOBOYHLIA rpaduk B koopaunarax E- pCes™*
Uccnenyemslit pacTBop conu kKagmusi oobemom 10,0 mi pazbaBuim BOAOH 10
50,0 M1 B MepHON KoJIOE M M3MEPWJIM JJIEKTPOJHBIN IMOTEHIMAd PacTBOpA,
paBHblii 116 MB. OnpenennuTs akTUBHOCTb UCCIIELYEMOTO PacTBOpa COIM KaJIMUSI.

BAPUAHT 12

. W3 pactBOpa conu cepedpa MOITHOCTHIO BBIIEISIETCS cepeOpo MpHU IEKTPOIU3E B
teuenue 30 MUHYT, eciu TOK paBeH 3 A. Kakoit Tok He0O0X0 UM, 4TOOBI HCXOTHAS
KOHIIEHTpALUs PaCTBOpPa yMEHBIINIIACH BABOE B TeueHne 10 MunyT?

. Onpenenutb KOHUEHTPALMIO [IMHKA (MI/J1) B UCCIEAYEMOM pacTBOPE, €CIHU MPHU
amriepoMetpudeckoM TtutpoBanuu 10,0 Ma artoro pactBopa K[Fe(CN)g]
pactBopoM ¢ T(K4[Fe(CN)s])=0,00285 1/mMi1 mOAy4YHIH CIEIYIOIIHE PE3yIbTaThI:

Vv (K4[F9(CN)6]), M
| d, MKA

0
30,0

0,2
31,0

0,4
30,0

0,5
32,0

1,00
80,0

1,5
200

2,0
310

. Jlns  ompeneneHus a3oTa aMMOHUWHOTO B CTOYHBIX BOJAaX XHUMHUYECKOTO
MPOU3BOJICTBA HUCIOJIL30BaIM MeTo[ uoHomeTpuu. 10,00 mn anHanuszupyeMon
BoJIbI paz6asuiu 10 100 mu, motenrman NH," - ceneKTHBHOTO 371eKTpojia B 3TOM
pactBope coctaBun 20 wmB. KakoBa koHueHTpanus aszora (Mr/i), eciu
3aBUCUMOCTh E OT KOHIIGHTpallii CTaHAApTHBIX PAcTBOPOB COJM aMMOHHS
CJIeIyIOLIAs:

C, Monb/n | 12107 1+10™ 1410 1410 1+10*

113

E, MB -100,0 -50,0 3,0 58,0




BAPHUAHT 13

. HaBecky nBerHoro cmiaBa maccor 1,5250 r pacTBOpUIIN U 3IJIEKTPOJU3OM TMPH
MIOCTOSTHHOM cuJie Toka, paBHOM 0,2 A, 3a BpeMs 45 MUHYT BBIACIHIM TOJHOCTHIO
Ha KaToJ¢ MeIb U Ha aHoje cBuHel B Bujae PbO,. Onpenennuts MacCoOBYIO 0O
(%) Menu 1 CBUHIIA B CIUIABE, €CJIM BBIXO/ IO TOKY cocTaBsiial00%.

. [ mocTpoeHust KaauMOpPOBOYHOrO rpaduka IpU  ONPEAENICHUM KaaMus
ucrons3oBamk 10*  H pacTBOp COMM KajMHs, ATHMKBOTHBIC YACTH KOTOPOTO
pazbaBwin 0,1 H. aMMOHMITHO-aMMHAYHBIM pPACTBOPOM JO 25 MI H
nosusporpaduposany. [Ipy 3ToM NOTy4HIIH Caelyrolue TaHHbIe:

V aJauKBOTBI, MJI 1,0 2,0 3,0 4.0 5,0 6,0

h, MM 9,0 16,0 255 [350 410 [540

Hagecky 0,1000 r ananuzupyeMoro o0pasiia, coJepKaiiero KaaMus, pacTBOPUIH
B Aa30THOM KHUCJIOTe U Tmociae o0pabotrku pazbaBumu g0 50 wmiu. [lpu
nosisporpadupoBanuu 5,0 MJ pacTBOpa B aHAJOTMYHBIX YCIOBUAX TIOJTy4YeHa
BbICOTAa aHOJHOro nuka kaamus 18,0; 17,5 u 16,0 mm. Paccuntath coaepkaHue
kagmus (%) B criaBe.

. 3aBUCUMOCTB IOTEHIMANa XJOPHUJ CEJIEKTUBHOIO JIEKTPOJa OT KOHLIEHTpaluu
cranaapTHeIXx pactBopoB KCl cnemyromast:

C (KCI), mons/x | 1410 110" | 1107 1+107
E, MB 134,0 78,0 22,0 -34,0
Onpenenuth kouueHtpanuio ClI° - woHOB B muTheBoW Boge (Mr/i), eciu

notenian Cl - cenekTUBHOTO 31eKTpoaa B mpode Boabl coctasisier 75,0 MB.

BAPUAHT 14

. HaBecky mmHkoBO# pyasl Maccoil 1,2550 r mepeBenu B pacTBOP M MOJHOCTBHIO
BBIJICJIMJIM U3 HErO IIMHK MYTEM 3JIEKTpoiu3a npu cuie toka 1,0 A B teuenue 10
MUHYT. PaccuuTtaTh Maccy BblAeIUBLIErocs IHUHKA (r) U maccoByro Aoito (%)
Zn0O B pyxne (BeixoA mo Toky coctapiisut 100%).

. Ansa  omnpeneneHus coiep:kaHus KaJAMHUS B CIUIaBE HaBecKy cruiaBa 3,5420 r
PacTBOPUJIM U TIOCJIE COOTBETCTBYIOIIECH OOpaOOTKU JI0BEJIM O0BEM pacTBOpaA JI0
250,0 mu. AnukBoTy mosiydeHHoro pactBopa 20,00 mi momsporpadupoBain.
BBICOTA BOJIHBI OKa3anach paBHOU 19 mm. [locne nobaBieHUM K 3TOMY pacTBOpPY
10,0 mn cramgapTHOro pactBopa kKaamus KoHmeHTparumed 0.0300M BbpicoTa
BOJIHBI yBenuumiach 10 29 mm. Onpeaenuts MaccoByto noito (%) Cd B crase.



3. lns ompeneneHuss coAep)KaHUS HHUTPATOB B Bojae wucnomb3oBamum NOjz -
CEJICKTUBHBIN dyekTpoA. 3aBucuMocTh TmoTeHnuana NOjz  -cenekTHBHOTO
AJIEKTPOa OT KOHIIEHTpAIlMU cTaHAapTHHIX pacTBOpoB KNO; cieayrornias:

C(NO3), momb/n | 12107 1-10™ 1-10° 1+10° 1-10™

E, MB 395 350 295 240 180

[Torenmmman NOj - cenextuBHOTO 2MekTpoaa B Boae coctaBmi 300 mB. Kakosa
KOHIICHTpaIus (Mr/J1) HUTPaToB B BOJIC.

BAPHUAHT 15

1. U3 ananu3upyeMoro pacTBopa, COJAEPKaIIero HOHbI TPEXBAJICHTHOTO METaJla, B
pe3yJibTare JIEeKTPoJiM3a pacTBopa npu cuie Toka 1,0 A 3a Bpemst 35 MUHYT ObLIO
BbIZiesieHO Ha karoae 0,3772 r meramna. OmnpenenuTb, KaKoW MeTalll ObUI B
pacTBope, eciu Bbixoj 1o Toky — 100%.

. PaccuutaTth  KOHIIEHTpAIIHIO Pb* B pactBope (MOJIB/), e€cCau  TpH
amriepomerpuueckom tutpoBanun 100,0 mn pactBopa, 0,05 M pactBOpom
K>Cr,0O; npu norennuane 1,0 B (Hac. k.3.) ObUIH MOTYYEHBI CIEAYIOMNE TAHHBIE:

V (chr207), MII

0

2,0

4,0

6,0

8,0

10,0

11,0

12.0

13.0

| d, MKA

160

60

20

10

2

10

35

80

114

3. [lnsa ompeneneHus KOHIEHTpanuu (propum

— JOHOB B IINTHEBOM BOJIE

WCIIOJIb30BaJIM 3aBUCUMOCTh IOTEHIMaNa F - CEIeKTUBHOrO J3JEKTpoja OT
KOHLIEHTpalMu CTaHAApTHBIX pacTBopoB NaF:

1107
-34,0

1107
22.0

1.10™
78.0

1107
134,0

C (NaF), moJb/n
E, MmB

OnpenenuTh KOHIIEHTPAIMIO F~ - HOHOB B MUTHEBOM BOJIE (MT/JT), €CITM TTOTCHITHAIT
F - cenextuBHOTrO 21€KTpOAa B 1Ipode Bobl cocTaBiseT 75,0 MB.

BAPUAHT 16

. Onpenenuth MaccoByr ao0i0 (%) unauddepeHTHBIX TpuMecei B o00paslie
meanoro kymopoca (CuSQO45H,0), ecam mocie pacTBOPEHHS €ro HaBECKH
Maccort 0,4556 r B a30THOM KHCJIOTE€ M BJEKTPOJIM3a TOJYYEHHOTO pacTBOpa
BBIZIEJIeHO Ha matuHoBoM katoze 0,1145 r mequ.

. Pa3HOCTh MOTEHUMAIOB MEXAY BOJOPOJIHBIM JJIEKTPOJOM M HACHIIICHHBIM
KaJIOMEJIbHBIM 3JIEKTPOJOM, MOTPYKEHHBIM B KUCIBIN pacTBop, coctasiseT 0,435
0
B npu 25°C. Onpenenuts pH pactBopa.  E,ac «,=0,240 B.
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3. 3aBUCHMOCTH MOTEHITMAJA XJIOPHU]T — CEJICKTUBHOTO AJIEKTPOJIa OT KOHIICHTPAIUU
cranaaptHbIX pactBopoB NaCl crnenyromas:

C (NaCl), monp/n

1107

1-10™

1107

110

1-10*

E, MB

280

240

194

147

100

Onpenenuthy koHreHtpauioo Cl — woHOB B pacTBOpe (MI/IT), €ClM MOTCHIIUAT
XJIOPUJI-CEIEKTUBHOTO ~ AJIGKTPOJa, H3MEPEHHBI B MPOOE  HCCISITyeMOTO
pactBopa coctaniisieT 210 MB.

BAPHUAHT 17

. B pe3ynbTraTe 35€KTposM3a PacTBOpa, COJEPHKAIIETO HOHBI TPEXBAJIECHTHOTO
MeTasuia, npu cuiie Toka 1,0 A 3a Bpemsi 15 MUHYT OBUIO BBIJICIIEHO HA KaTOE

0,6497 r metamna. OnpenenuTb, Kakoi MeTaJll ObLIT B pacTBOPE, €CJIU BBIXOJI IO
Toky — 100%.

. OnpenenuTh KOHIEHTPAIMIO ITUHKA (MI/J) B UCCICAYEMOM pPacTBOPE, CCIU IMPH
amriepoMeTpudeckoM TtuTpoBanuu 10,0 M 3TOro pacTBOpa pacTBOPOM
K4[Fe(CN)¢] ¢ Tutpom paBabiM 0,00238 /M1 OTYYHIIH CACIYIOIINE PE3yIbTaThI:

V (Ky[Fe(CN)]), M1 |O |02 |04 |05 [1,00]/15 |20 |25 |30

| d, MKA 30,0129,0 310 320 [32,0/60,0[137 |220 |300

. 3aBUCUMOCThH TIOTCHIIMAJIa OPOMHUI—CEICKTUBHOTO AJICKTPOJa OT KOHIICHTPAIIUU
cTaHaapTHbeIX pacTBopoB KBr crnenyromias:

1107
13,3

1107
68,1

2:10™
107,1

1-10™
124.1

C (KBr), mosib/n
E, MmB

Jiist onipeiesieHnst KOHIIEHTpaluu OpOMUJL — HIOHOB B PaCTBOPE (MI/MJ1) U3MEPHUIH
NOTEHLMAI OpOMUJ] — CEJIEKTUBHOIO AJIEKTPOJa B JAaHHOM PACTBOpPE, KOTOPBIU
pasen 100,0 MB. PaccunTaTh KOHIIEHTpALMIO OPOMUI—MOHOB B PACTBOPE.

BAPUAHT 18

. Onpenenutb BpeMsi, TEOPETUUECKH HEOOXOAMMOE ISl MOJHOTO BBIAETICHHUS Ha
karoge kagmus u3 20,0 mu 0,0622 H. pacTBOpa, €Ciid AJIEKTPOIU3 MPOBOIUIIC
npu cuiie Toka 0,1 A u Beixoa no Toky coctasisiia 100%.
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. Jlus ompeneneHusi CBMHIIA B pyAe METOIOM J00aBOK HaBecky pynabl 1,000 r
PacTBOPUIIM B CMECH KUCIIOT, BoccTaHoBWIHM kene3o (1), moGaBunu xenatud u
paz6aBuiau pactBop 10 200,0 ma. AmmkBotry ob6bemom 20,0 MJI mOMECTUNM B
AIEKTPOIU3Ep U M3MEpWIH BbicOTy BONHBI 22,0 mMm. [locne moGaBneHust 1 mn
0,0020 M pactBopa Pb(NO3), monyumau BbicoTy BoiHbI 42,0 MM. Paccumrarh
MaccoByto a07to (%) CBUHIIA B py/iE.

. Onpenenuth KOHIIGHTpaIMi0 (QTOpua — HOHOB B pacTBope (MI/l), eciH
noTeHIHaN F - ceneKTUBHOIO 3JIEKTpo/ia B AaHHOM pacTBope coctaBmi 200 mB, a
3aBUCUMOCTh TMOTEHIIUANAa (TOPUJ — CETIEKTUBHOTO 3JIEKTPO/Ia OT KOHIICHTPAIIUN
cTaHgapTHbIX pacTBopoB NaF ciexyromias:

C (NaF), moms/n | 1+10° [ 110" 1:107 1+107 1-10™
E, MB 290,0 |250,0 195,0 135,5 80,0
BAPHUAHT 19

. Omnpenenutb MaccoByIO J0JII0 UHAU(PPEPEHTHBIX MPUMECEH B METHOM KyIOpoce
CuSQO,4*5H,0, ecnu npu pacTBopeHuu ero HaBecku maccoit 0,5237 r B a30THOM
KHUCIIOTE W DJIEKTPOJIM3E TOJYyYEHHOTO pacTBOpa BBIJIETICHO HAa IUIATUHOBOM
karoze 0,1322 r meau.

. HaBecky wmunepana 0,5650 r, comepxamero TUTaH, PacCTBOPWIM M TMOCIE
COOTBETCTBYIOIIEH 00paboTKM pazbaBwiu pactBop Bojgod g0 200 mu. Ilpum
nonsiporpadupoBanuu 10,00 My pactBopa, CoJepKaliero Ti**, BbIcOTa BOJHEI
okazayiack paBHoi 5,50 MKA. ITocne moGamnenus 0,25 mur pacrBopa TIiCly ¢
KOHIECHTpAIen 3,5010'5 I/MJ BBICOTAa BOJIHBI YBEJIMUWIACh A0 6,35 MKA.
Onpenenutsb conepxkanue T10, B munepaie (%).

. ConepxkaHue XJIOPUIOB B BOJE MOHOMETPHEH OMpenessijii METOJOM JT00aBOK.
[Tocne mod6asnerus B 100,0 mu Boaer 1,0 mu cranmaptHoro pactBopa NaCl c
KoHIeHTpammeii 1410 MoNb/T MOTEHIMAT XIOPHA-CETEKTHBHOIO 3ICKTPOIA
mmenuwiica ot 220,0 mB nmo 250,0 mB. OmnpenenuTs KOHIIEHTPALUIO XJIOPH-
MOHOB B BOjI€ (MI/J) IO 3TUM JIaHHBIM. Temmeparypa 20°C.

BAPUAHT 20

. HaBecky nmnkoBou pynsl maccoir 1,4000 r mepeBenu B pacTBOpP M IOJIHOCTHEO
BBIJICJIWIIM U3 HETO IIMHK MYTEM 3JIEKTpoJin3a Ipu cuiie Toka 1,0 A B Teuenue 13
MUHYT. PaccuuTaTh Maccy BblJenuBIIErocs IUHKA (r) U maccoByro no0iito (%)
Zn0 B pyae (Bbixo 1o ToKy coctasisui 100%).
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2. HaBecky crutaBa maccorr 2,0400 r pacrBopwiam u tamumid (1) orrurpoBamm

norenimomerpudecku 0,1 . KBrO; (f,,=1/6) B cossHOKHCION cpefe:
BrOy + 3TI" + 6H" = Br + 3TI** + 3H,0

[TocTpouTh KpUBYIO TUTpOBaHUS B KoopauHaTax E — V U BBIYMCIHTH MacCOBYIO
noito (%) Tayius B CIUIaBE MO CIEAYIOUUM JaHHBIM:

V (KBrOgz), mn | 2,00 |10,00 |17,00 18,80 | 19,00 |19,20 | 21,00 | 25,00

28,00

1250 | 1280 |1310 | 1340 | 1410 |1430 | 1450 | 1480

E, MB

1500

. Ilpu monsporpadupoBaHnn CTaHIAPTHBIX pacTBopoB cBuHNA (ll)momyunmm
CJIEYIOIINE PE3YIIbTATHI:

Cpp 2108, /Mt
h, Mmm

0,50
4,0

1,00
8,0

1,50
12,0

2,00
16,0

Hagecky BemiectBa, maccoit 5,1340 r pactBopuiu, pacTBop pazdasmwiu 10 50 Ml
Bricota momsiporpaduyeckoil BOJIHBI CBHMHIIA B IOJIyYEHHOM pPAacTBOpPE paBHA
9,0 mM. Berancnuts MaccoByro oo (%) CBUHIIA B aHATM3UPYEMOM BEIIIECTBE.

BAPUAHT 21 (UyBakoB Hukura)

. B pesynbpTate anekTposn3a pacTBOpa, COIEPKALIEr0 HOHBI TPEXBAJIEHTHOTIO
Metasuia, npu cuiie Toka 1,0 A 3a Bpemss 20 MUHYT OBUIO BBIJICJIIEHO HA KaTOHAE
0,5047 r meramna. OnpenenuTth, KaKoi MeTall ObLT B pacTBOPE, €CIIM BBIXOJ IO
ToKy coctaBui 100%.

. HaBecky cramu maccoii 1,2000 r pacTBOpwiH, skeiae3o mepesenn B Fe’' u
ortuTpoBanu mnoteHnuomerpuuecku 1,0 M pactBopom Ce(SOy),. IMoctpouts
KpHUBBIE TUTPOBaHUs B KoopanHaTax E —V u AE/AV — V u BBIYHCIHTH MACCOBYIO
no:to (%) skesne3a B CIUIaBe Mo JJAHHBIM:

V (Ce(S0,),), M

7,0

13,0

18,0

19,8

20,0

20,2

22,0

26,0

30,0

E, MB

712

771

830

889

1110

1330

1390

1420

1450

3. Jns moctpoeHus TpaayupOBOYHOrO rpaduka 3anucaii NoJsporpaMMbl YeThIpex
cTaHaapTHBIX pacTBopoB Meu (1) u u3mepuu BeicoTy BostHBI h (MM):

Cc, +10°, r/mn

0,50

1,00

1,50

2,00

h, Mmm

9,0

17,5

26,2

35,0

13



Hagecky narynu maccoit 0,1000 r pacTBopuiu u pacTBOp paz0aBuiIM B MEpPHOU
kosibe 1o 50 M. Berancauts MaccoByro oo (%) Meau B JaTyHH, €CIU BBICOTA
BOJIHBI MeJIM cocTaBuia 18,0 M.

BAPHUAHT 22 (Mapkos ®enop)

Hagecky cmiaBa 0,4923 r pacTBOpUIIM U Y€PE3 MOJTYUYECHHBIN PacCTBOpP B TEUCHUE 7
MUHYT mpomyckaiu Tok 0,4 A, B pe3yibTare 4Yero Ha KaToJleé IMOJHOCTHIO
BBIJICTWIICS HUKENb. OnpeaenuTh MaccoBylo 100 (%) HUKENs B CIUIaBE, €CIU
BBIXOJ IO TOKY cocTaBisieT 80%.

. Beruncnuts notenuuan npu tupoanuu 0,1 H. pacTBopa 0eH30iHON KucaoTsl 0,1
H. pactBopoM NaOH B mMoMeHT, Korja kucioTa oTtutpoBaHa Ha 50% , U Todke
DKBUBAJICHTHOCTH. VHAMKATOPHBIA JJIEKTPOA — XUHTHUAPOHHBIA. OIJIEKTPOJ
cpaBHeHuss | H. kamoMmenbHBIM. Temmeparypa 20°C. E..,=0,281 B;
E’\.,=0,703 B.

ConepxaHue HHUTPATOB B BOJIE MOHOMETPHUEH ONpENesUIi METOJOM J100aBOK.
[ToTeHMan HUTPAT-CENEKTUBHOTO 3JIEKTPOJd, W3MEPEHHbI OTHOCHUTEIIBHO
xyopuacepedpsiHoro anekrpoga B 100 ma Boawsl coctraBmin 300 mB. Tlocne
noGasnenmst 1,0 mi crammaptHoro pactBopa KNO; ¢ konuentparmein 14107
MOJIb/IT TIoTeHIMal u3Menmwics 1o 280 mB. KakoBa koHIIEHTpalusi HUTPaTOB B
BozE (Mr/m)?

BAPHUAHT 23 (Boponos Kupuii)

PaccuntaTh 3J€KTPOXUMHYECKUNM SKBUBAJICHT TPEXBAJCHTHOIO METajlla, €CIU B
pe3ynbTaTe 3JEKTPOJIM3a pacTBOpa €ro COJIM MpPU CUJie TOKa 3 A BbIIEIUIOCH Ha
karoze 3a 35 munyT 0,5815 r metanna. Kakoii 3To metann?

. Ilpu onpeneneHnn CypbMbl METOJAOM MHBEPCHOHHON BOJBTAMIIEPOMETPUU OBLIU
IIOJYyYEHbl AHOJHBIE IMKM pACTBOPEHMS CypbMBl B 3aBUCUMOCTH  OT
KOHIICHTPAaLUU €€ B pacTBOpE:

C*10°, mosn/n 0,25 |1,10 |2,70 |5,00
I, MKA 12 |50 [129 |247

N3 nasecku muuepana 0,5500 r nocne pactBopenust B 100,0 My KUCIOTHI NpH
noJisiporpadUpoOBaHUK B TeX K€ YCIOBHAX ObLI MOJIydYeH aHOAHBIN muk Sb 15,6
MKA. Onpenenuts coaep:xkanue cypbmbl (%) B MUHepae.
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3. Iorenmman Gropua-cenekTuBHOTO 3ekTpoaa B 100 M ucciaeayeMoro pacteopa
coctaBui 200,0 MB. ITocne no6asnenus 1,0 mu crangaptHoro pactBopa NaF c
KOHIICHTpAaIen 54102 momn/n nmoTeHuan mi3menmiacs g0 180,0 mB. Yrimosoit
KO3 PUIIMEHT TpaayrpOBOYHOr0 Tpaduka Jjisi JAaHHOTO AJIEKTPOJa COCTaBISET
55,0 MB. Onpenenuts KOHIEHTpalMIO (MOJb/JT) (GTOPUI-UOHA B HCCIEAYEMOM
pactBope. Pa3zbaBieHue pactBopa HE YUUTHIBATD.

BAPUAHT 24 (Mamkun Hukonaii)

1. HaBecky uBetHoro ciuiaBa maccoi 1,6210 r pacTBOpUIM U DJIEKTPOJIU30M TIPHU
nocrosHHoM cuiie Toka 0,18 A B TeueHune 38 MHUHYT BBLACIWIN MOJTHOCTHIO Ha
KaToJie Mellb U Ha aHoje cBuHel B Bujae PbO,. Onpenenuts MaccoByro noio (%)
MEJIM ¥ CBUHIIA B CIJIABE, €CJIM BBIXO 1O TOKY cocTasisia 100%.

2. OmpenenuTh KOHIEHTPAIMIO IMHKA (MT/J1) B UCCICAYEMOM pPacTBOPE, €CIH MPHU
amriepomerpuueckom tutpoBanuu 10,0 mn storo pactBopa 0,1 H. pacTBOpoM
K4[Fe(CN)g] monyunmu ciaenyromue pe3yabTaThl:

V (KJ[Fe(CN)g]), mn |0 |02 |04 |05 |1,00]15 |20 |25 |3,0
| d, MKA 30,0 | 29,0 | 31,0 |32,0|32,060,0 | 137 | 220 | 300

3. 3aBUCHUMOCTH QJICKTPOAHOI'0 IIOTCHOHAJIA K+'CCH€KTI/IBHOFO QJICKTpOaAa OT
xoHuenTpauuu K' B pacteope cienyromas:

C(K"), mons/n | 12107 1-107 1-107 1-10™

E, MB 100,0 46,0 -7,0 -60,0

Hagecky obpasma, conepxaniero K, maccoit 0,2000 T pacTBopuiu B Bojie, 00beM
nosemu g0 100 mi. IMoTennman B modydeHHOM pacTBope K -celekTHBHOTO
snekTpoaa paseH +60,0 mB. KakoBa maccoBast 105t K" B obpa3zie?
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