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1. HEJIM U 3AJIAYU AU CIHHUTIJINHBI
ean ocBOeHNUSI AUCHUNIMHBI (MOAYJISA):

[ToaroroBka crneMalIvCTOB, BIAACIOUIUX TEOPETUUECKUMU OCHOBAMU U IIPAKTUYECKUMHU
npuemamu D XM

3anaum :

[ToaroroBka CTyIEHTOB, YMEIOLIMMH PEAIM30BATH BO3MOKHOCTH, 3aJI0KEHHBIE B

anmapatypy Juist mpoeneHus D XM myreM pa3pabOoTKH HOBBIX

METOJIMK U Pealu3allii OMMMCAHHBIX METOJIOB, & TAKXKE BJIAJICIOIINMH CBOOOTHOM
AKCIUTyaTaluen

OCHOBHBIX TPHOOPOB JIJIsl BBIMIOJTHEHUSI STUX aHAITM30B, OOBIYHO UMEIOIINXCS B
XUMUYECKHUX

naboparopusix (KyJTOHOMEPHI, TIOTEHIINOCTATHI, U T.]1.)

2. MECTO JUCHHUIIVIMHBI B CTPYKTYPE OOIl
Huxn (paznen) OIl: B1.0O
TpeGoBanus K mMpeABAPUTEIBHONI MOAT0OTOBKE 00y4aK0IIerocs:

duzndeckas XUMHAS

AHannTryeckass XUMHS

dusuka

Heoprannueckas xumus

CoBpeMeHHbIE HHCTPYMEHTAJIbHBIE METO/Ibl aHAJIN3a

JAucuMmimHbl (MOAYJIM) M NPAKTHKH, 1JI1 KOTOPbIX 0CBOEHHE JAHHOW JUCIHUIIJIMHBI
(MoayJis1) He00X0AMMO KaK NMpeAlecTBYIIee:

[IpeaaumnioMHas npakTuka

3. OFBEM JUCHHUIIVIMHbI

OO0masi TPy10€eMKOCTh 43ET
YacoB 1o yueOHOMY MJIaHy 144

B TOM 4YucJjie:

caMoCTosTelIbHas paboTa 47

4acoB Ha KOHTPOJIb 27

4. INTAHUPYEMBIE PE3YJIBTATbBI OBYYEHUA 110 JUCHUIIJINMHE,
COOTHECEHHBIE C INTAHUPYEMbBIMH PE3YJIbTATAMU OCBOEHUA
OBPA3OBATEJIbHOM ITIPOI'PAMMBI

OIIK-1.1: Mcnionb3yeT cylecTBYIOLIME U pa3padaThIBaeT HOBbIE METOIUKU MOJTYYESHUS U
XapaKTepu3alluy BELIECTB U MaTEPHUAJIOB JJIS peIIeHus 331a4 B N30paHHON 001aCTH XUMHUH WIIH
CMEXHBIX HayK

OIIK-1.2: Mcnionb3yeT coBpeMeHHOE 000pyA0BaHUE, TIPOTpaMMHOE 0OecrieueHre U
npodeccroHaabHble 0a3bl JAHHBIX JJIS pEIIeHUs 3a/1a4 B U30paHHON 00JIaCTH XUMUHU WU
CMEXHBIX HayK

OIIK-2.1: ITpoBOIUT KPUTHUECKUN aHATIU3 PE3YIHTATOB COOCTBEHHBIX IKCIIEPUMEHTATHHBIX
U PaCYETHO-TEOPETUUYECKUX PadOT, KOPPEKTHO UHTEPIIPETUPYET UX

OIIK-2.2: ®opmynaupyeT 3aKI0YEHHS] U BBIBOBI 110 PE3yJIbTaTaM aHAIN3a JINTEPATYPHBIX
JAHHBIX, COOCTBEHHBIX SKCIIEPUMEHTAIBHBIX M PACUETHO-TEOPETHUECKUX padoT B M30paHHOM
00J1aCTH XUMHH WJIH CMEKHBIX HayK



5. BUJAbI KOHTPOJIA

Bunel KOHTpons B cemecTpax:

OK3aMCHBI

KypCOBbIE pabOThI

6. A3BIK IIPEIIOJJABAHUSA

SI3BIK TTpenogaBaHus: pyCCKUi.

7. CTPYKTYPA U COAEPKAHUE JUCIHUIIJIMHBI (MOAYJIA)

HaumeHoBaHUeE pa3iesioOB U TEM

Bun
3aHATHUSA

Cem.

Yacos

IMpumeuanue

Paznen 1. BBeneunue

11

Knaccudukanus u obnactu npuMeHe-Hus
OXM. KoHnyk-TOMETpHsl, TEOPETU-UECKUE
OCHOBBI. KOHyKTOMETpHYE-CKOE
TUTpPOBaHUE, 000PYyT0BaHNE.
BricokouacTOoTHOE TUT-pOBaHuE , pusnye-
CKHE€ OCHOBBI, 000-pyTI0BaHUE

JIek

1.2

Ananu3 cmecu cynb(hara MeIu U CEpHOI
KHUCJIOTBI METOJIOM KOHAYKTOMETPUYECKOTO
TUTPOBAHHUS

JIa0

Paznen 2. Ilorenimomerpust

2.1

HOTGHIII/IOMGTPI/ISI, TCOPECTUICCKHUEC OC-HOBBI.

[ToTennmo-meTpuyecKoe TUTPO-BaHUE,
Teopusi, TUT-pOBaHUE C TOKOM U 0€3 TOKa.
Arnmapa-Typa, npuMeHsieMas B
ITOTEHIIMOMETPHUH

JIek

2.2

Omnpenenenune xenesa (I11)
MOTEHIIMOMETPUYECKUM THTPOBAHHEM I10
METO]Iy KOMILJIEKCOOOPa30BaHMs

Onpenenenue xenesa (I11)
noreHuuomeTpuyeckuM OB-TuTpoBaHueM

JIab

2.3

HoHOoCeNneKTUBHBIE IIEKTPOBI

Teopust MeMOpaH-HbBIX TOTEHIIUAJIOB.
CaoiictBa u npume-Henue MCO. [Toren-
IUOMETPUIECKHE OMOCEHCOPHI U (hep-
MEHTHBIE AJIEKTPO-]IbI.

Jlek

2.4

Omnpenenenue coaepKaHusi HUITPAT-UOHOB B
MOJIETIBHOW CMECU METOJOM IPSMOU
HOHOMETPHH C UCIIOJIb30BAHUEM
KaJuOpOBOYHOTO TpaduKa.

Onpenenenne conepxanus F- B MosienbHOM
CMECH METOJIOM CTaHJAPTHBIX J00aBOK

JIab

Pa3nen 3. BonpramnepomeTpuueckuit
aHaJIu3




3.1

BonbramnepomMerpuueckuii aHaliu3, TEOPHUSL.
Krnaccudeckast mocTOSsHHOTO-KOBast
noJisporpa-(us, AIEKTPOJIbI U ANEKTPOJAHBIE
MIPOLIECCHI B MOJIsApo-Tpadun. Ammnepo-
METPUUYECKOE TUTPOBAHUE. Y COBEPIIEHCTBO-
BaHHbIE TUIIBI oss-porpaduu. [epe-
MEHHOTOKOBas o-Jsiporpadust

Jlek

3.2

Onpenenenue conepxkanus cepedpa B
MOJICTEHOM CMECH METOJIOM
BOJIbTAMIIEPOMETPUU C IIPUMEHEHUEM
BpaIIaoUIErocs TMCKOBOTO JIEKTPoaa

JIab

3.3

Omnpenenenue conep:kanus cepedpa B
MOJIETIbHOM CMECH METOJ0M MHBEPCUOHHOM
BOJIbTAMIIEPOMETPHUH

JIa0

3.4

BonpramniepomeTpuueckoe TUTPOBAHUE IS
ONpPEIEICHUS COIepKAHUA IUHKA B
pacTBope

JIa0

Paznen 4. DnexkTpobl M CEHCOPBI HA OCHOBE
AJICKTPONPOBOAHBIX TTOJUMEPOB

4.1

9JI€KTpO,Z[I>I " CCH-COpPbI HA OCHOBC
QJICKTPOIIPOBOAHBIX ITOJIUMEPOB, HX CUH-TC3
U IIPUMCHCHUC B AHAJIUTHYECKON XUMUH

Jlex

4.2

OnpeneneHI/Ie COACPIKaHUs TCTpALlUKIIMHA B
MOJIEIBHOM CMECH C MCIIOJIb30BaHUEM
OKCIICPUMCHTAJIIbHOT'O TBK=CPAOTCIILHOT'O
CCHCOpPa

JIa0

Pa3nen 5. DnexTporpaBumeTpuyeCcKuil
aHaJun3

5.1

DNEeKTpOrpaBUMETPUYECKUN aHAIN3, 3aKOHBI
Dapanes.

Jlex

5.2

BHGKTpOFpaBI/IMCTpI/I‘ICCKOC OIIPCACIICHUC
COZCPIKaHUA MCIU B MOAEIbHOM CMECH.

JIab

Paznen 6. kynToHOMETpUUYECKUI aHAIN3

6.1

Kynonomerpuueckuii ananus, Teopus,
anmnapatypa. Kynonomerpuueckuii aHanus3
MIPY MIOCTOSIHHOM MOTEHIHAIe U
MTOCTOSIHHOM TOKE

JIek

6.2

Ornpenenenne coaepKaHus CBUHIA METOJIOM
MMOTEHIIMOCTATUYECKON KyJTOHOMETPUH

JIa0

6.3

OHpC,Z[CJ'ICHI/IC COACPIKaAaHUA MCAU U CBUHILIA
IIpru COBMCCTHOM NPUCYTCTBHUU MCTOIOM
MOTEHIIMOCTaTHYECKOM KYJIOHOMCTPHUH.

BIET

Pa3znen 7. Kontpoub

7.1

3JI€KTpOXHMH‘I€CKH€ MCTOAbI aHAJINU3a

DK3aMeH

27

Paznen 8. CamocTosTenbHas paboTa

8.1

«IIoTeHIMOMETPUYECKHE METOABI aHATU32)
[Monsporpaduueckuii MeTo aHaIM3a
DNEKTPOIN3 U KyJOHOMETPUUECKUN METO]
aHaJIn3a

Cp

47




Oopa3oBaTte/ibHbIE TEXHOJIOTUH

1.BBenenue:

[IpoekTHas TeXHOIOTHS

WNudopmanronnsie (1IupoBbIe) TEXHOIOTHH

2. KynoHomeTpusi ¥ BOJIbTaMIIEPOMETPHSL:

[IpoekTHas TeXHOIOTHS

JluckyccuoHHBIE TeXHONIOTUH ((popym, cUMIO3nyMm, Ae0aThl, akBapuyMHasi TUCKYCCHs,
naHeJIbHast JUCKYCCHsI, KPYTJIbIA CTOM, (PaCHIUTHPOBAHHAS H T.JI.)

WNudopmannonnsie (1IupoBbIe) TEXHOIOTHH

TexHon0rMK Pa3BUTHS KPUTUIECKOTO MBIIIIICHUS

Cnucoxk 00pa3oBaTebHbIX TEXHOJIOTH A

JuckyccuonHble TeXHOMOrHH ((hopyM, CUMITO3UYM, 1e0aThl, akBapUuyMHas IUCKYCCHs,
naHeJIbHAs JUCKYCCUs, KPYTIJIbIN CTO, (hacHIMTHPOBAHHAS U T.J.)

2 |Wudopmannonnsie (IUPpOBHIE) TEXHOIOTUH

3 | AKTUBHOE CllyllIaHHe

8. OHEHOYHBIE MATEPHAJIBI IJIA1 ITIPOBEJEHUSI TEKYIIEA U
MMPOMEXYTOYHOU ATTECTALIUU

8.1. OeHoYHBbIC MaTepHAJIBI AJIsl IPOBEACHHUS TEKYyIIel aTTeCTalul

1. Tlouemy npu WCTIOJIb30BAHUHT CTEKJISTHHBIX 3JIEKTPOJIOB HEIb3s
paccuutaTh BeninuuHy pH pactBopa?
VYKaxknTe MpaBUIbHO IPHYUHY.
a. 3aBHCUMOCTH TIOTEHIIHAIA  CTEKISTHHOTO 3JIEKTPOJIa OT KOHIIEHTPAIHH
HMOHOB HE JINHEWHA.
0. 11 pa®OTBl CO CTEKJIITHHBIM 3JIEKTPOAOM HEOOXOJUMO  IPUMEHSATH
MOTEHIIHOMETPUIECKHAE  YCTAHOBKH C YCHIIUTEIIEM.
B. CTEKJITHHBIE AJIEKTPOABI HMEIOT OOJIBIIIOE COPOTHUBIICHHE.
r. Benmunna  moTeHmMana = CTEKJISHHOIO  3JEKTPOJIa 3aBUCHUT OT COCTaBa CTEKIIA.
Kakoit  Bux  Oymer  uWMeTh  KpuBas,  TUTPOBaHMS CMECHU COJSIHOM M YKCYCHOH
KHCJIOT
C CTEKJISTHHBIM MHJMKATOPHBIM 3JIEKTPOAOM?

2. Yro0 Jaer IIPUMEHEHUE MOJISIPU30BAHHBIX 3JIEKTPOLOB B

MOTEHIIMOMETPUYECKOM aHaIM3€e? YKaKUTE MPaBUIIbHBIA OTBET.

a. C uX MOMOIIBI0O  MOXKHO TUTPOBAaTh  CHCTEMBI,  HE TUTPyEMBbIC C

OOBIUHBIMH 3JIEKTPOIAMH.

6.C ©UX TIOMOIIPI0 MOXHO TIOJYYHTh Pa3eIbHO CKAaYKW TUTPOBAHUS TSI CHCTEM,
JAIOIINUX C OOBIYHBIMU AJICKTPOIAMU OOIIHUIA CKAYOK.

B.C 170'¢ MTOMOIIIBIO MOKHO TUTPOBATH MeJIJICHHBIC
MOTEHITMOMETPUUECKHUE CHCTEMBI.

r. IX MOXXHO MPUMEHSATH JUII TUTPOBAHUA  Pa3z0aBICHHBIX PACTBOPOB KUCIIOT U
OCHOBAaHMH.

3. Kak n3mensercs a1eKTpOXUMHAYECKUM SKBUBAJIEHT METAJUIOB B Sy

MepUoINYECcKoil cucteMsl npu nepexope ot [ k I rpymnme?

VYKaxuTte npaBUIbHbIA OTBET.

a. YMeHbI1aercs.

6. OcTaeTcst HEU3MEHHbIM.

B. Ci1abo Bo3pacTaer.

r. [Ipoxoaut yepe3 MUHUMYM.

CpaBHHTE KOJIMYECTBO JICKTPpUUECTBAa HEOOX0oauMoe 1yist Bbienenus 1 T Bemects: Na, Ca,
Al. Imeetcst moaHOE BEPHOE PEIICHKE, BKIIIOYAIOIIee TPaBUIbHBIN OTBET — 3 Oasuia; Jlano
BEpPHOE pEeLIeHUE, HO TOMYIICHbl HECYIIECTBEHHbIE (PaKTUYECKUE OUTHOKH, HE UCKaXAIOIIH1e
ofmero cmricTa— ? Aanmac




Nmeetcs BepHOE penieHne ToIbKO 4acT 3aganus— 1 6amr. 1 6amr—«3» 2 6amma—«4» 3
Oamna — «5»

1. 3aBUCUMOCTbH YAENBHOM 3JEKTPOIPOBOAHOCTH (PTOPUCTOBOAOPOIHON

KHCIIOTHI OT KOHIICHTPAIH XapaKTepU3yeTCsl CACAYIOIUMU TaHHBIMHU:

KonuenTp., momns/n . 0,004 0,007 0,015 0,030 0,060 0,120 0,240 0,480

VY nenbpHas 2JIEKTPOIPOBOIHOCTL OM-1 cM-1- 2,5 3,8 50 8,0 14,026,0 50,1984

[Toctpoutsb rpaduk 3aBUCUMOCTHU ANEKTPOIPOBOJIHOCTH OT KOHILIEHTpaluu. BeiBecTH
ypaBHEHHUE NPSIMOJIMHEHHOro yyacTka. OnpeaenuTs 1o rpaduky U BbIBEIEHHOMY YPaBHEHUIO
KOHIICHTPAIIMIO pacTBOPA, €CIIU €0 yAeIbHAs 3JEKTPONPOBOIHOCTh paBHa 4,5 10-3 om-1 cm-1.

2. KongykroMeTpuueckuii cocys ¢ 25 Ml pacTBopa €IKOro HaTpa BKJIIOUEH B LIETIb,
CoJIeprKallylo NOCTOssHHOE conpoTuBieHue 100 oM, MUIMaMIepMeETp U aKKyMYJIITOPHYIO
Oarapero HanpspkeHueM 5,85 B. B nponecce Tutpoanus 0,105 H. coIHON KUCIIOTOM U3MEPSIIN
MPOTEKAIOIIUN TOK U TIOJIYYHJIUA CIACAYIOIINE PE3YIbTaThI:

Oovem 0,105 H. cousHOHI

KuciIotel, M1 0 5 10 15 20 25 30

Tox,MA 56,4 54,3 52,2 51,6 54,2 56,5

[Toctpouth rpaduk THTPOBAHHS B KOOPIMHATAX yIEIbHAS dJICKTPOIPOBOIHOCTE — 00BEM
(c yaérom paz0aBicHHsI) U ONPEACITUTh KOHIICHTPAIMIO €IKOT0 HaTpa. Mmeercs moyiHoe
BEpPHOE pelIeHUE, BKIIIOYAIOIIee MPAaBWIbHBINA OTBET — 3 Oaiwia; [laHo BepHOE perieHue, HO
JOTIYIIEHbl HECYIIECTBEHHbIE (JaKTUYECKHE OIIMOKH, HE UCKaXKaroliue o0Iero CMbIcia— 2
Oamma; ¢ lmeercs BepHOe pelIeHHEe TOJIBKO 4YacTu 3agaHus— 1 6amr. 1 Gamn — «3» 2 Gamna —
«y 3 O6amma— «5»

OIIK-1.2 Mcnionp3yeT cOBpeMEHHOE 000pyI0BaHHE, IPOTPAMMHOE 00eCIIeueHUE U
npodeccuoHanbHbIe 0a3bl JAaHHBIX AT PEeUISHH 3a/1a4 B U30paHHOM 00J1aCTH XUMUU WIIH
CMEXHBIX HayK. |. B Kakux cioydasgX BOJOpPOJHBIM 5SJIEKTPOJ CIYKUT HWHIUKATOPHBIM
ANEKTPOAOM?

YKaxuTe NpaBUiIbHbIA OTBET.

a. B peaknusx OKHCIEHHS — BOCCTAHOBJICHHUSI.

0. B peakiusx HeWTpanu3anum.

B. B peakmusix ocaxaeHusl.

r. B peakuusax komrmiekcooOpa3oBaHus.

Kaxkoit BH/]I Oyzner UMETh KpHUBasl, TUTpOBaHUs pacTtBopa ¢ocopHO
KHCIIOTBI
pactBopoM NaOH ¢ BOIOPOJHBIM HHIUKATOPHBIM 3JIEKTPOIOM.

2.Kaxkoiil u3 nepeuncieHHbIX (aKTOPOB HE BIUSET Ha BEIMYUHY CKaUyKa
TUTPOBAHUS B METOJAE OCAXKICHUSA?

a. CKOpoCTbh TUTPOBAHHSI.

0. Bemnuuna I1P ocaaka.

B. PactBOpuMOCTS OCaka.

r. KoHIlleHTpamnus pacTBopoB.

Kakoit  Bum  Oymer uMeTh  KpHBas, TUTPOBAHUS CMECH HOJHUA U
XJIOpHU/1a HUTPATOM cepedpa ¢ cepeOpsIHBIM UHIAUKATOPHBIM 3JIEKTPOIOM?
VYKaxure npaBUIbHbIA OTBET.

a. [lorennman  Oyzer yMeHbLIaTbCs, M HAa  KPUBOM TUTpOBaHUS Oyaer
OJIMH CKa4OK.

0. [lorennman  OyneT yBenW4YMBATbCA, W HA KPUBOM TUTPOBaHUs OyaeT

JIBA CKayKa: MEePBbIil, COOTBETCTBYIOLIMIM TUTPOBAHUIO XJIOpHU]I-UOHA,
BTOPOM — COOTBETCTBYIOIINN TUTPOBAHHUIO UOIU-UOHA.

B. [lorenuman Oyaer yBenu4yuBaTbCSd W HAa  KPUBOM TUTPOBaHUs OyAeT
OJIUH CKa4OK.

r. [lorenunan OyneT yMeHbIIAThCA, W HA  KPUBOM TUTpOBaHUs  Oyzder
JIBa  CKayKa, COOTBETCTBYIOIIMX HOJUA- U XJIOPUIA-UOHAM.

3. [lon BousstHUEM  Kakux  (aKTOPOB  YroJl HAKJIOHA MPSMBIX B CUCTEME



koopauHat E - Ig[i/(id — 1)] MoXeT OTaHYaThCsI OT TEOPETUIECKOTO?

VYKaxuTte npaBUIbHbIA OTBET.

a. Korma  moTeHuman  MOMYBOJIHBI ~ JIKUT B 0O0JACTHM  JaJeKuX
OTpHUIATENIbHBIX TOTEHIIUAJIOB.

0. Ecnm uccnenyemslil 351eKTpOAHBIN MTPOIIECC HEOOPATHM.

B. Ecnu wucnone3yercss kamwuisip ¢ O4YeHb MeNJICHHO oOpa3yromieics
Karuiew.

r. [Ipy noBbIIIEHHBIX TEMIIEpaTypax.

4.B KaKuX  ciydasx  LejiecooOpa3Ho IIPUMEHEHNE aMaJIbraMHOM
noJisiporpaduu ¢ HakoTUIeHHEM? YKaXHUTE MTPABUIIbHBIN OTBET.
a. Jlnst onpeneneHus: OOJBIINX KOHIEHTPAIMA HOHOB.

0. HHH OIpCaACICHUs HOHOB, BOCCTaHaBJIMBAIONINUXCA npu CHJIBHO
OTpULATCIIBHBIX
INOTCHIIMAaJIax.

B. I[JIH OIpPCaACIICHUA MAJIbIX KOHHCHTpaIII/If/'I HOHOB,

BOCCTaHaBJIMBAIOIIUXCA A0 METaJlj1a.
T. I[JISI OIpCACIICHUA MaJIbIX KOHIIGHT’paIII/Iﬁ HOHOB, U3MCHAIOIIUX CBOIO
BaJICHTHOCTb.

5. Ilpu nonsporpadupoBaHUH CTAaHIAPTHBIX PACTBOPOB COJH IIMHKA OIPEIEICHO:

CZn2+.,% 0,10 0,20 0,30 0,40 0,50
h, MM 8,0 14,0 22,0 28,0 37,0

IToctpoiite kanuOpoBounslii rpaduk B Excel. Haligure annpokcuMupyromyto GyHKIHIO.
Beruucnute conepkaHue HUHKA B aHAIU3UPYEMOM PACTBOPE C UCIOIb30BaHUEM
anmnpoKCUMHUpYIOIIeH GyHKIMHU, €CIH BbICOTa nosisiporpaduueckoii BosHsl (h) pactBopa 25,0 M.

6. Onpenenute conepxanue (r) Fe2+ B HaBecke HcclieyeMoro BEIiecTBa, €CJIM MOcie
IPOBEJCHUS aMIiepoMeTpruieckoro TutpoBanus pactsopoM 0,01 mone-3xB/n  K2Cr207 ¢ Tutpom
no Fe2+ 2,8 . 10-4 r/mi nosny4eHsl cleayoue pe3yiabTaThl:

VK2Cr207, wmn 0,00 020 030 040 050 0,60 0,70 0,80

I, MxA 120 80 60 40 20 10 10 10

IToctpoiite kpuByto TuTpoBanus B Excel. Haiinute Touky skBuBanentHoctu. [1o Touke
HKBUBAJIEHTHOCTH paccuuTaite conepxkanue (1) Fe2+ .

IToueMy BenMuMHA TOKA B IPOLIECCE TUTPOBAHMSI ITafacT?

7. 3aBUCHUMOCTH YJEIbHOM 3JIEKTPONIPOBOTHOCTH (hPTOPUCTOBOOPOTHOM

KHUCJIOTHI OT KOHLIEHTPAIIUU XapaKTePU3yeTCs CAETYIOIIMMU JaHHBIMHU:

KonnenTtp., momns/n . 0,004 0,007 0,015 0,030 0,060 0,120 0,240 0,480

Y aenbHas 2JIEKTPONPOBOTHOCTE OM-1 cm-1- 2,5 3,8 50 8,0 14,026,0 50,198,4

[Toctpouts rpaduik 3aBUCUMOCTH ANEKTPOIPOBOJTHOCTH OT KOHIIEHTpAIMU. BhIBeCTH
ypaBHEHHE MPSIMOJIMHEHHOTO yyacTka. OnpeaenuTs 1o rpaduky U BhIBEIEHHOMY YPaBHEHUIO
KOHIICHTPAIIUIO PacTBOPA, €CIIU €0 yAeIbHas 3JIEKTPONPOBOIHOCTE paBHa 4,5 10-3 om-1 cm-1.

8. Konnykromerpuueckuii cocyi ¢ 25 MJ1 pacTBOpa €4KOr0 HaTpa BKJIKOYEH B LIEIb,
coJIeprKallylo NOCTOssHHOE conpoTusieHue 100 oM, MuIImaMnepMeTp U aKKyMYyJIITOPHYIO
Oarapero HanpspkeHueM 5,85 B. B mporiecce tutpoBanus 0,105 H. CONSTHON KUCIOTOM U3MEPSITU
IIPOTEKAIOIINI TOK U MOJIyYUIIH CIEAYIOLIUE PE3yIbTaThI:

Ob6vem 0,105 w©. comgHolt

Kucinotel, M 5 10 15 20 25 30

Tok,MA 45,6 48,7514 51,2 51,4 47,1 393

TMocTnonTk rnaduK TUTHOBAHWS B KOODIWHATAX VIIETLHAS SIIEKTDOMDOBOIHOCTh — 00hEM



(c yu€rom paz0aBiieHHsI) U ONIPEICTUTh KOHIIGHTPAIUIO €IKOTO HAaTpa.

9. Ha monmHOE BOCCTaHOBIIEHUE ITMHKA B KYJIOHOMETPHH TIOHATOOMIIOCH 26 MUH TIPU CHJIE
toka 100 MA. Onipenenutsb cofepkanne (T') U KOHIIEHTPAUO (MOJIb/J) IIMHKA B PACTBOPE, €CIU Ha
KYJIOHOMETPUYECKHI aHaau3 66110 B3sTO 10 MII pacTBOpa.

10. Ha xynonomerpudeckoe TutpoBanue 10 mu pactBopa Na2S203 fiogom, reHepupyeMbIM
B KYJIOHOMETPHUYECKOH sueiike, moHaao0umock 22 muH npu cuiie Toka 300 MA. OnpenenuTsb
KOJIMYECTBO 3aTPAYCHHOI'0 AJIEKTPUYECTBA U MOJIIPHYIO KOHIIEHTPALIUIO SKBUBAJIIEHTA PacTBOPa
Na2S203.

4. Conpotusnenue siueiiku ¢ 0,1 Moib-3kB/11 pactBopa NaCl paBHo 46,8 Om. [Tnomans
Kaxkaoro aiekrpoaa 1,50 cm2, a paccrosinue mexay Humu 0,75 cMm. Onpenenure yaeabHy0 U
SKBUBAJICHTHYIO 3JIEKTPUUECKYIO TPOBOAUMOCTD.

8.2. OIIeHO‘lHLIe MaTepUuaJbl 1JI IIPOBECACHUA l'lpOMe)KyTO‘IH()ﬁ arrecranmuu

«BoJIbTaMIIepOMETPUUECKHI METOJT AaHATH3a)»

1. oz BiusHEEM KakuX (paKTOPOB yroJl HAKJIOHA MPSIMBIX B cucTeMe KoopauHar E -
Ig[i/(id — 1)] MOKeT OTIMYATLCS OT TEOPETHUECKOTO?

VKaKuTe NPaBUIbHBIH OTBET.

a. Korja moTeHIyan moayBoJIHbI JISKUT B 00JIACTH JTAICKHX
OTPHIIATEIBHBIX OTEHIIHAIOB.

0. Eciit uccemyeMBlit SJIEKTPOIHBIN MTPOLIECC HEOOPATHM.

B. Eci vicnonib3yeTcst Kanmuuisip ¢ 04eHb MEJICHHO 00pa3yromieics Karien.

r. [Ipy MOBBIILICHHBIX TEMIIEpATYpax.

2. KakuMu MeTo/1aMu MOKHO YCTPaHUTh MaKCUMYMBbI Pa3HOTO poja? YKaxure
IPaBUJIbHBIN OTBET.

a. MakcuMyM TpeThero pojia — YMEHBIIEHUEM CKOPOCTH HAJIOKEHUS
MOTEHLIANA.

6. MakcuMyM IepBOro poJia - MOBBIIIEHUEM TEMIIepaTyphl.

6. MakcuMyM 4eTBEpPTOro po/ia - BBEJJICHMEM ITOBEPXHOCTHO-aKTUBHOTO BEIIIECTBA.

r. MakcuMyM BTOpPOTO poJia — JONOJHUTEIBHON OYMCTKON NOBEPXHOCTH INIATHHOBOTO
AIIEKTPOJA.

3. B yem npeumyiecTBo aMrnepoMeTpruuecKOro TATPOBAHUS C
WHIUKATOPOM?

VYKaxute NpaBUIbHBINA OTBET.

a. TurpoBanue 6osiee TouHO. 6. OCOOBIX TPEUMYIIIECTB HET.

B. MOHO TUTpOBATh IpU 00JIEE MOTOKHUTENBbHBIX TOTEHIIUANAX.

r. TUTpyemblii HOH U TUTP aHT MOT'YT OBITh MOJSPOrpaduIecK HEAKTUBHBI.

4. B xakux ciydasx 1ejaecoo0pa3Ho NPUMEHEHNE aMallblaMHOM
noJsiporpaduu ¢ HakorieHueM? YKakute MpaBUIIbHBIA OTBET.
a. Jlnst onpeneneHus: OOJBIINX KOHIEHTPAIMA HOHOB.
6. Jlns1 onpeieneHust HOHOB, BOCCTAHABJIMBAIOLINXCS TIPU CUIIBHO
OTPHIIATENbHBIX MTOTEHIIUANIAX.
B. Jln1s1 onpeneneHus MajbIX KOHIEHTPALU HOHOB, BOCCTAHABIINBAIOIINXCS
JI0 MEeTaa.
r. /i onpenenenns ManblX KOHIEHTPALUKA HOHOB, U3MEHSIOIUX CBOIO BaJIEHTHOCTD.

5. B yeM mpeumyiiecTBo pabOThl METOIOM J100aBOK? YKaKUTE MPaBWIbHBIA OTBET.

a. Mo>xHO orpeensTh KOHIIEHTPAI|H, He OIlpeiesieMble METOI0M
KaJIMOpOBOYHOTO Tpaduka.

0. DToT MeToA ObICTpee, HEe TpeOyeT MOCTPOSHHUsT KATMOPOBOYHOTO Tpaduka u
JTAeT BO3MOXHOCTh MOJIsIporpadupoBaTh UCCIeAyEMbI U CTAaHIAPTHBIN pacTBOPHI B
OJIMHAKOBBIX YCIOBHSIX.

B. OTUM METOJOM MO>KHO OIIPEAEIATH NOHBI, BBICOTA BOJIHBI KOTOPBIX HE
MPONMOPIUOHATIbHA KOHIICHTPALIUH.

r. MOXHO HCIIOJIb30BaTh PTYTHBIH 3JIEKTPOJ B aHOIHOM 001acTH.



6. B kakux ciaydasx MO>KHO BECTH aMIIEPOMETPUUECKOE TUTPOBAHUE HOHOB B aHOIHOMN
oOmactu? YKaxurte npa- BUJIbHBINA OTBET.

a. C pTyTHBIM KaleJIbHBIM 3JIEKTPOJOM JIETKO BOCCTAHABIIMBAIOLIMMUCS HOHAMHU.

6. C uIaTHHOBBIM 3JIEKTPOJAOM HOHAMHM, BOCCTAHABIMBAIOIIMMHUCS B TAJIEKOM
KaTOHOU O0JIaCTH.

B. C IJIaTUHOBBIM 3JIEKTPOAOM JIETKO OKHCIISIOIIMMUCS BEIIECTBAMHU.

r. C pTYyTHBIM KaleJIbHbIM 3J1EKTPOAOM PA3IUYHBIMU
KOMILJIEKCOOPa3yIOIIMMHU BEIIECTBAMHU.

7. Kakue npeumyniecTBa UMeeT IEPEMEHHOTOKOBAs MOJIIporpadusi o CpaBHEHUIO €
KJIACCUYECKON? YKaKUTE NPaBUIIbHBIA OTBET.

a. bosbIias 4yBCTBUTENBHOCTD U pa3pelaroniasi CriocOOHOCTb.

0. beictporTa.

B. MOKHO CHUMAaTh MOJSPOrPaMMBI B JAIEKOW aHOJIHOM 00J1acTH.

r. Hukakux npeumyIiecTB 1o CpaBHEHUIO ¢ KJIACCHUECKOM
nosnsiporpadueii HeT.

«DJIEKTPOJIN3 U KYJIOHOMETPUUECKHUI METO/1 aHAJIN3a

1. Kak u3meHseTcs 3JeKTpOXUMUYECKUI SKBUBAJIEHT METAJUIOB B PsILy
nepuoanydeckoi cucremsl npu nepexose ot I k Il rpynne?

VYKaxute NpaBUIbHBINA OTBET.

a. YMeHb11aercs.

0. OcraeTcst HeM3MEHHBIM.

B. Ci1abo Bo3pacTaer.

r. [Ipoxoaut yepe3 MUHUMYM.

2. Kakoli U3 npuBeIeHHBIX JIEKTPOXUMHUYECKUX 3KBUBAJICHTOB JIJIS XJIOpA
paBUJIEH?

YKaxuTe NpaBUiIbHbIA OTBET.

a. 0,133 r/(a~u).

0. 3,68 r/(a-MuH).

B. 3,68 MI/Kk.

r. 0,516 mn/(ma ® MUH).

3. Kak u3mensieTcs B mpoiiecce 3JIeKTpoJin3a MOTEHIMAI [IMHKOBOTO AJIEKTPO/a,
OITYIIIEHHOT'O B PacTBOp cyibdara nuHKa?

VYKaxure npaBUIbHbIA OTBET.

a. IToTeHnman ocraercs HEU3MEHHBIM.

0. [ToTeHnman yBenn4nBaeTcs.

B. [loTeHnman cHayana yMEHbIIAETCS, @ 3aTEM YBEINUYNBAETCA.
r. [ToreHunan ymeHsbIaercs.

4. JIns Kakux 1esield MpoBOJIAT JIEKTPOJIN3 IPU KOHTPOJIUPYEMOM ITOTEHIHaue?
VYKaXuTe NpaBUIbHBIA OTBET.

a. Jlis yckopeHus mpouecca 3JIeKTPOoIu3a.

6. Jlns mpenoTBpalieHus BBIACTICHUS METalIa C OJIM3KUM
0o0J1ee TOJI0KUTEITHHBIM MTOTEHIIHATIOM.

B. /st monmyueHust 6osee yCTOMYMBBIX OCaIKOB.

r. JInst mpeoTBpalieHus BhICICHHS MeTallia ¢ OM3KuM 0oJiee OTpUIaTeIbHBIM
MOTCHIUAJIOM.

5. N KaKuX 1enel mpu AIeKTPOIUTUYECKOM BbIACIEHUN METAJUIOB BBOST
KOMILIEKCOOOpa3oBaTenn? . YKaKHUTE MPAaBUIIbHBIN OTBET.



a. /Ins yckopeHus mporecca 3JeKTPOIUTHUECKOTO BbIJICTCHHUS.
6. 1114 BbIIETICHUS] METAJUIOB, KOTOPBIE HE BBIACISAIOTCS
JEKTPOIU30M MPHU OOBIYHBIX YCIOBHUSX.
B. Jlnst mpenoTBpalienust BoIZeNIeHUs: BOJAOPOAa U 00pa30BaHuUs TyOUaThIX OCaJKOB.
r. /lns nonydenus 6ojee MPOYHBIX OCAJIKOB U Pa3/ieiIeHHs] HEKOTOPhIX METAIJIOB.

6. I KakuXx 1enel NpUMEHSIOT 3JIEKTPOJIN3 Ha PTYTHOM Katoze? YKaxuTe
IIPaBUJIbHBIN OTBET.

a. Jlnis pazziesieHus: MeTayIoB, 00pa3yIoMIUX U HE 00pa3yromux
amMaJibraMsl.

6. s yckopeHus mporiecca dJIeKTpoIIn3a.

B. /11 pa3enenus MeTauioB ¢ OJIM3KUMU
AJIEKTPOIHBIMU ITOTEHIMATIAMH,

r. [l BEIICTICHUST METAJUIOB B OoJiee y00HOI BecoBoit popme.

7. KakoBbl penMyIiecTBa BHYTPEHHET0 3JIEKTPoiu3a ¢ Auadparmoit mepes
BHYTPEHHUM 3JIEKTPONIu30M Oe3 Hee?

VYkaxuTte npaBUiIbHbIA OTBET.

a. MOXHO pa3AeNaTh METAJLIbI C OJIM3KUMHU JICKTPOAHBIMH
MMOTSHIIUAIaMH.

0. Bo3pacTaer ckopocTh 351eKTpou3a.

B. YCTpaHHGTCﬂ SABJICHUC LICMCHTAIIUU N YBGJII/I‘-H/IBaeTCSI ZIOHyCTI/IMaﬂ
KOHIIGHTpaLII/ISI OHpGI[CJI?[CMI:IX HOHOB.

r. IToBBIMAaeTcss TOYHOCTH aHAJIN3A.

8. M0XHO 11 BECTH KYJIOHOMCTPHUYCCKOC TUTPOBAHUC ITPU ITOCTOAHHOM HOTCHI_II/IaJ'Ie?

VYKaxute NpaBUIbHBINA OTBET.

a. Henp3s.

6. MoHO, TaK e Kak U IpU MOCTOSSHHOW CUJIE TOKa.

B. M0>KHO, HO B II€NIb HAJ0 BKIKOYUTH KYJIOHOMETP I OIIPENEICHUs pacXxoa ToKa Ha
MIOJIy4YeHUE TUTPAHTA.

r. MoxHO, HO TIpu ATOM TpedyeTcs 60ojiee TOUHO YCTaHaBIUBATh
MOTEHLIMAN U MOJEPKUBATH €TI0 MOCTOSIHHBIM.

10. KakoBbI npeumyniecTBa KyJOHOMETPUYECKOTO TUTPOBAHMUSI IIPU IIOCTOSIHHOM TOKe?
VYKaXuTe NpaBWIbHBIA OTBET.

a. OTo TuTpoBaHuE OoJiee OBICTPOE, YeM OOBITHOE.

6. J1J11 TUTpOBaHUSI MOKHO HCII0JIb30BATh HECTOWKHE PeareHThl U camo
TUTPOBAaHHE TOYHEE OOBIYHOTO.

B. DTUM METOJIOM MO>KHO TOYHO ONPEIENATh HECTOWKHE, OBICTPO
OKHCIISIFOIIMECS Ha BO3AYX€E BEHIECTBA.

r. OcoObIX MPEUMYIIECTB 3TO TUTPOBAHNE HE UMEET.

8.3. TpeOoBaHus K PeITHHI-KOHTPOJIIO

PEUTHHT HE NPETyCMOTPEH

9. VYYEBHO-METOINYECKOE 1 HTHOOPMAIIMOHHOE OBECITEYEHHE
JTACIATLITAHBI (MOIYJIST)

PexomenayeMmasi iuTeparypa

OcHoBHAaA

Hudp Jlureparypa
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10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAY JIS)

AyauT- OoOopynoBanue

3-404

KOMIUIEKT y4eOHON MeOeH, MepeHOCHON HOYTOYK, MPOEKTOP, aKBATUCTHILIATOD,
Bechl, UK ®Dypbe ciektpoMerp, KommbroTep, hotoxonopumerp KOK-2, sanekTponeun

11. METOAUYECKHUE MATEPHUAJIBI VIS OBYUYAIOHIUXCSA ITIO OCBOEHUIO

JANCHUITVIMHBI




1. Conepxkanue TUCIMUILIMHBI

1. O0mue cBeaeHus 0 METOIaX AICKTPOXMMHUYECKOTO aHanu3a. HekoTopble cBeneHus 13
00J1aCTH AJIEKTPOHUKHU. DICKTPUICCKHE CUTHANIBI. JIMHEHHBIC U HENTM-HEHWHBIC JIEMEHTHI.
DIIeKTPOHHBIE YCTpOoCTBa; AuddepeHInaTbHbII KacKaJl, OTNe-palliOHHbIC YCUITUTEIH U
THUIIOBBIE CXEMBI Ha MX OCHOBE; IIOTEHIIMOCTAT U rajJbBaHO-CTaT. [{udpo-ananororsie H
aHajoro-uugpoBbIe

npeoOpazoBaTesid 1 MUKPOIIPOIIECCOPBI.

2. IlpubGopsr TUISt U3MEPEHHUS 3IEKTPUUECKUX BeIU4MH. McTOuHUKH
MUTaHUS.
CranpgapThl  CONPOTHBIICHUS, TOKA W HalpsDKEHUA. ['aJbBaHOMETPHI U aMIIEPMETPHI.
BonbT™MeTpsl M MOTEHIIMOMETPHI. Kynonomerpsi. MocTbl MIOCTOSTHHOTO u
MIEPEMEHHOTO

TOKA.
3. Slueiiku 1 3IEKTPOABI IS SJIEKTPOXUMHUUECKOTO aHAIN3a. DKBUBAICHTHAS CXeMa
JIEKTPOXUMUYECKOH sTUEHKU. DIIeKTPOabl, o01Ire cBeieHus. IHAMKATOpHBIE 3JIEKTPOAbL: PTYTHBIN

KalaloUMi 1 IUICHOYHBIE  3JIEKTPOMbI; YTOJIbHO-TIACTOBBIE  DIEKTPO/IBI.
VY IIbTPaMUKPOINEKTPOIBI. DNEeKTPOIUTHI ISt siYeeK, pac-TBOPUTEIH.

4. TepMonHaMUKa M KHHETHKA  O3JEKTPOAHBIX  TporeccoB. TepMoauHa-MuKa
NIEKTPOXUMHUYECKHUX CUCTeM. DekTpoHble, OB, MeMOpaHHble ¥ JApyrue  HOTEHIMAJbI.
CrpoeHue  JIBOMHOTIO 3JEKTPUYECKOTO CTpOSL. [Torenuuan HYJIEBOTO 3apsija.
[Nonspusauus 3nekTpoga u  nepeHanpsokeHue. Tok oOMeHa u K03 GHU-IMeHT —TepeHoca.
OOpaTtuMOCTh  3JIEKTPOXUMHUYECKON

peakuuu.
5. Konnykromerpusi. DNEeKTPOIPOBOJHOCTh ANEKTPOIUTOB. Yuncna IepeHoca
u
MOJIBUYKHOCTHU HOHOB. N3mepenue 31eKTpornpoBOHOCTH. Konnykromerpuueckue
A4YeiKy, X KOHCTaHTa. KOHAyKTOMEeTpruieckoe TUTPOBa-HUE.C UCIIOJIb30BAHUEM Pa3IMUHbIX
TUNIOB ~ XHMMHUYECKUX  peakiuil.  Bblcokoua-CTOTHOE KOHIYKTOMETPHUUECKOE TUTPOBAHHUE.
JuankomeTpusi.
6. PaBHOBecHBIE METO/1bI IIEKTPOXUMHUUYECKOTO aHanu3a. [lotennmo-merpus.
Merannuueckue  31eKTpoAbl.  MIOHOCENEKTHUBHBIE 3JEKTPObl. DIEKTPO-AbI C )KECTKON
MaTpuIei. DIeKTPOIbI C KPUCTAJUIMYECKON MeMOpaHO. l'a3ouyBcTBUTENBHBIE

anexTpoibl. [loTeHnnoMerpudeckrne 6noceHcoprl. IOHOCENIEeK-TUBHBIE — MOJIEBBIE  TPAH3UCTOPHI.
[Ipsmble  MOTEHIIMOMETPUYECKUE U3MEPEHUS.

7. IToTeHUMOMETPUUECKOE TUTPOBAHHUE C HEMOJISIPU30BAHHBIMU 3JIEKTPOJAMH. Kucnorro-
ocHoBHoe, OB u 0CaJAUTEIBLHOE TUTPOBAHUE, TATPOBAHUE IO  METO-1Y
KOMILIEKCOOOpa3oBaHusi. TUTpOBaHKME B HEBOJHBIX cpefax. OnpeneneHne Ko-HeUHOW TOUKH.
[ToreHIIMOMETpUYECKOE THUTPOBAaHWE C€ OJHUM WM C  JABYMA

MOJISIPU30BAHHBIMU JIEKTPOIAMHU.

8. HepaBHoBecHbIE METOIbI BIEKTPOXUMHUYECKOTO aHam3a.
BonbsT-amnepomerpus,
TeOpeTHUeCcKrue OCHOBBI. O0Iast Teopus METOI0B BOJIbTAMIIEPO-METPUHU u MOOCIH
BOJIBTAMIIEPOMETPUUYECKUX  JAaTYUKOB. B3auMocBs3p Mexay  ¢apagaeeBCKUM TOKOM u
MMOTSHITUAIOM 3JIEKTPOJIA. MaremaTude-ckas Y BJIEKTPUYECKAst MOJICIIH

BOJIBTAMIIEPOMETPUUYECKHUX JATIHKOB.

9. AnmnapatypHsie METOABI BoJibTamriepoMeTpuu. [locTosHHOTOKOBAs
nossiporpadus. XpoHoamnepomerpusi. HopmansHast uMmysibcHas osiporpadusi.
Huddepennmanbaas umnyabcHas nossiporpadus. BonsTammnepoMeTpus nepeMeHHO-TO
toka.llepeMenHoTOKOBass ~ mossiporpadust ¢ MPSIMO-YTOJIBHBIM MOJISPU3YIO-LITUM

HaIpPSDKEHUEM. XPpOHOBOJIbTAMIIEPMETPHSI.

XPpOHOMOTEHIIHOMETPHSI.

10. BompTamnepometpus c AJIEKTPOJIaMU JPYTUX TUNoB. Bpamaronume-cs
JTUCKOBBIE

AIIEKTPOABI (C KOJIBIIOM U 0€3 KoJibla). BonbTammepoMeTpusi ¢ ylb-TPaMUKPOAJIEKTPOAAMHU U HA
TpaHUIle pa3/iena ABYX HECMEIINBAIOIINUXCS KUAKUX (a3.

11. uBepcronnas BoasTamnepomerpus (MBA). Dnekrpoxumuye-ckoe
KOHIIEHTPU-POBaHUE OIPEAEIIAEMBIX YIEMEHTOB. NBA Ma-J10pacTBOPUMBIX



KOMIUIEKCHBIX COeAMHEHUN. BonbTaMepoMeTpust opraHnde-CKUX COeTUHEHH, ee 0COOCHHOCTH.
[IpumeHeHre MeAMaTOPOB B BOJILTAMIIEPOMET-PUU OPTraHUUYECKUX COCTUHEHUIA.

13. BoapTammepoMeTpust ¢ XUMUYECKH MOIU(MDUIIMPOBAHHBIMH AJICKTPOIAMHU. Crioco0b1
Mo (pUIIUPOBAHUS ANEKTPOAOB (amcopOrus MoupukaTopa Ha MTOBEPXHOCTHU
JIEKTPOJA, KOBAJCHTHAs  MNpPUIIMBKAa  (YHKUMOHAJIBHBIX  Tpymm  ©  JIp.).

DeKTpoKaTaaIn3 Ha XUMUYECKH MOAU(DUIIMPOBAHHBIX 3IeKTpoaax. KoHieHTpupoBa-Hue B
00BeM 3JIeKTpoIa.

14 Amniepomerpus u aMIIEpOMETPHUUECKOE TUTPOBaHUE. AMIIEPOMET-PUUECKHUE
MaTYUKHU. AMIIEpOMETpUYECKrue OMOCEHCOPHI (Ha OCHOBE (PEPMEHTHBIX CH-CTEM, Ha OCHOBE
OroMaTepuanoB, aMIIEpOMETPUUECKHE JATYUKU B UMMYHO(EPMEHT-HOM aHaJIU3e).
AMIIepOMETPUUYECKOE TUTPOBAHKE C OJTHUM WIIH C ABYMS MOJIIPU30-BaHHBIMU AJIEKTPOIaMHU.

15. KynoHomMeTpust 1 KyJIOHOMeTprudeckoe TUTpoBaHue. [IpsiMast moTeHunocTa-Tuyeckas

KYJIOHOMETpPHUSI. Kynonomerpus IIPU KOHTPOJIUPYEMOI cuie TOKA.
DIIEKTPOreHEPUPOBAHNE KYJTOHOMETPUUECKUX TUTPAHTOB B HEBOJIHBIX cpenax.
Kynonomerpuueckoe onpeeneHue HEOPraHUYeCKUX U OpraHuYeCcKHuX
COEeIMHEHUI.

16. DnextporpaBUMeTpus. IEKTPOXUMUUYECKOE PA3IAECICHUE METAIIIIOB. Buyrpennuit
3JIEKTPOJIN3. DIEKTPOXUMHUYECKUE CEHCOPBbI (ammepomeTpuyeckue,
MOTEHIIUOMETPUUYECKHE,

KOHAYKTOMCTPHUYICCKUC U KYJIOHOMECTPHUICCKUC CCHCOpLI).

MeTtoauueckue Matepualibl sl paboThl Ha 1abopaTOpHBIX 3aHATUAX [lepeuenb
1a00paTOPHBIX padOT

1. Ananu3 cMmecu cynbharta MeId U CEPHOM KUCIOTHI METOJJOM KOHIYKTOMETPUUECKOTO
tuTpoBaHus OnpeaeneHne CoAepKaHnsi CBUHIIA METOI0M MTOTEHIIMOCTATHYECKOW KYJIOHOMETPHUH.

2. Onpenenenue xkenesa (I11) moreHmoMeTpuIeCKM TUTPOBAHUEM IO METOTY
KoMIuiekcooopazoBanus Onpenenenue xenesa (I1I) morernromerpuueckum OB-TuTpoBaHueM
Omnpenenenue conepxxkanus HCl B MogenbHO# cMecH METOIOM KYJIOHOMETPUYECKOTO TUTPOBAHUS

3. Onpenenenue coaepKkaHusi HAITPAT-UOHOB B MOJICJIBHOW CMECH METOAOM MPSMOMN
MOHOMETPUH C UCTIOIb30BaHNEM KanOpoBouHOTO rpaduka. Onpenenenue coaepxxanus F- B
MOJICTLHOM

4. Onpenenenue copepkanus cepedpa B MOJEIbHONH CMECH METOJIOM
BOJIbTAMIIEPOMETPHUU € IPUMEHEHUEM BPAIAIOLIETOCs TUCKOBOIO 3JIEKTPOIA

5. Ompenenenue conuep:kanus cepedpa B MOAEIBbHON cMeCH METOJIOM UHBEPCUOHHOMN
BOJIbTAMIIEPOMETPUU

6. BonbraMnepomeTprueckoe TUTPOBAHUE ISl ONIPEACIICHUS COACPKaHUS LIMHKA B
pacTBope

7. OnipeneneHue coaepKaHus TETPALMKINHA B MOJIETIbHON CMECHU C UCII0JIb30BaHUEM
AKCIEPUMEHTAIBHOTO TBKEPAOTEIBHOIO CEHCOPA

8. DIEKTPOrpaBUMETPUUECKOE ONPEIETIEHUE COIEPHKAHUSI MEIU B MOJICIIBHON CMECH.

9. Onpenenenue coaep:kaHusl CBUHIIA METOAOM MOTEHIIMOCTATUYECKON KYJIOHOMETPUHU

10. Onpenenenue coaep:kanusi MU U CBUHIIA IPU COBMECTHOM MPUCYTCTBUU METOJIOM
MOTEHIIMOCTATUYECKOU KYJIOHOMETPHUH.

MeTtoaudeckue Matepuaisl Uil MOATOTOBKY K 3k3aMeHy. [IporpaMMa utoroBoro sk3ameHa

1. Obume cBeeHUs 0 METOAAX IEKTPOXUMHUECKOT0 aHanu3a. HekoTopble cBeieHus u3
00J1aCTH 3JEKTPOHUKHU. DIIEKTPUUECKUE CUTHANBI. JIMHEWHbIE 1 HelMU-HEeHHbIe 3JIeMEHTHI.
DJEeKTPOHHBIE yCTPoiicTBa; AudepeHInaTbHbIHI KacKaJl, olle-palliOHHbIE YCUJINTENN U
TUIIOBBIE CXEMBI Ha UX OCHOBE; IOTEHIIMOCTAT U raJIbBAHO-CTAT. Hudpo-ananoroseie u
aHajoro-uugpoBbIe

peoOpa3oBaTear U MUKPOIIPOIIECCOPHI.

2. Tlpubopsr JUIst HU3MEpPEHUs AIEKTPUUECKUX BeMUMH. VCTOYHUKH
MATaHUA.
Cra"mapTel  CONPOTHUBIECHUS, TOKA W HanpsDKEHMS. ['aabBaHOMETPBI U aMIIEPMETPBI.
BosbTMeTphl M TOTEHLIMOMETPBHI. Kynonomerpsl. MocTbl MOCTOSIHHOTO u



3. Slueliku ¥ AAEKTPOBI IS SIEKTPOXUMHUYECKOTO aHAIN3a. DKBUBAJICHTHAsI CXEeMa
AJIEKTPOXUMHYECKON STUCUKHU. DIEKTPOIbI, OOIIHe CBeACHHS. MHANKATOPHBIE DJIEKTPOIbI: PTYTHBINA
Kalnalmuidi 1 TJICHOYHBIE  DJIEKTPOJbI; YTOJIbHO-TIACTOBBIE  AJIEKTPOJIBI.

VY IbTpaMUKPOIIEKTPOADI. DIEKTPOITUTHI TUTSI SA4YeeK, pac-TBOPUTEIIH.

4. TepmoauHaMuKa M KHHETHKa  3JEKTPOAHBIX  MpoieccoB. TepMoauHa-Muka
JNEKTPOXUMHUUYECKUX cUCTeM. DnekTpoanbie, OB, MeMOpanHble U JApyrue  MOTEHIUAIIbI.
CrtpoeHue JIBOMHOTO 3JIEKTPUYECKOTO CTpOSL. [Totenunan HYJIEBOTO 3apsia.
[Tonspuzanus snekTpona 1 nepeHamnpsbkeHue. Tok oOMeHa u Kodpdu-MeHT  HepeHoca.
OOpaTUMOCTh  AIEKTPOXUMHUYCCKOM

peaxuu.

5. Kongykromerpus. DJIEKTPONPOBOIHOCTh AJIEKTPOJIUTOB. Yucna nepeHoca
u
MOJIBU’KHOCTHU HOHOB. N3mepenue 31eKTporpoBOHOCTH. Kongykromerpuyeckue

AYEUKH, X KOHCTaHTa. KOHIyKTOMETpUUECKOE TUTPOBA-HUE.C UCIIOJIb30BAHUEM PAZTUYHBIX
TUNOB  XMMHMYECKMX  peakuuil.  BbICOKOYa-CTOTHOE KOHAYKTOMETPUUYECKOE TUTPOBAHUE.
JnsankomeTpus.

6. PaBHOBecHBIE METO/IbI ANEKTPOXUMHUUYECKOTO aHanuza. [lotenuno-merpus.
Metamnuueckue  AeKTpoabl.  MOHOCEIEKTUBHBIE AIEKTPOABI. DIEKTPO-JbI C KECTKOU
MaTpulel. DIEKTPOIbI C KPUCTAIITUYECKOU MeMOpaHOi. ["a3zouyBcTBUTENBHBIE

anekTpoabl. [loreHnmoMeTpruyeckue 6noceHcophl. IOHOCEIeK-TUBHBIC — TIOJIEBBIC  TPAaH3UCTOPHI.
[Ipsmble  MOTEHIIMOMETPUUYECKUE U3MEPEHUS.

7. IloTeHUMOMETPUUECKOE TUTPOBAHUE C HEMOJISIPU30BAHHBIMU 3JIEKTPOJAMHU. KucnorHo-
ocHoBHoe, OB u 0CaJAUTEIbHOE TUTPOBAHUE, TATPOBAHUE IO  METO-1Y
KOMIUIEKCO0Opa3zoBanus. TUTpoBaHue B HEBOAHBIX cpenax. OnpeiencHue Ko-HeIHONW TOUKH.
[ToTeHIIMOMETPUYECKOE THUTPOBAHUE C OJHUM WM C  JBYMS

MOJISIPU30BAHHBIMH JIEKTPOIAMM.

8. HepaBHoBecHbIE METO/bI AIIEKTPOXUMUYECKOTO aHaImu3a.
Boabsr-amnepomerpus,
TeopeThyeckre OCHOBBL. OOI1as TeOpHst METO0B BOJIbTaMIIEPO-METPUH u MOJIEH
BOJIbTAMIIEPOMETPUUECKUX  JATYMKOB. B3auMocBsizb Mexay (apaaeeBCKUM TOKOM u
HOTEHIAJIOM UIEKTPOJA. MaremaTnue-ckas U JIEKTPUYECKast MOJIETIU

BOJIbTAMIIEPOMETPUUECKUX TaTYHKOB.

9. AnnaparypHble METO/1bI BoJbTamnepomeTpuu. IlocTossHHOTOKOBAs
noJisiporpadusi. Xponoamnepometpusi. HopmanbHas uMiynbcHas mossporpadusi.
HuddepenumanpHas uMIynbCcHas nossporpadusi. BonpramnepomeTpus nepeMeHHO-TO
toka.llepeMenHOTOKOBass ~ mossiporpadust ¢ IPSIMO-YTOJIbHBIM MOJSPU3YIO-LITUM

HaNpPSDKEHUEM. XPpOHOBOJIbTAMIIEPMETPHSI.

XPpOHOIIOTEHIHOMETPHSL.

10. Bompramnepomerpus c ANEKTPOJIaMHU OPYruX THNOB. Bpamaromue-cs
JTUCKOBBIE

AIIEKTPO/IBI (C KOJIBLIOM U 0€e3 KoJblia). BonbrammnepoMmeTpus ¢ ylb-TpaMUKPOIIEKTPOAAMH U Ha
IpaHuLe pa3jiena IByX HeCMEIINBAIOIINXCS XKUIKUX (a3.

11. uBepcuonnas BoasTamnepomerpus (MBA). Dnekrpoxumuye-ckoe
KOHIIEHTPHU-POBAHNE OTPENIEISIEMBIX 3JIEMEHTOB. NBA Ma-JI0PaCTBOPUMBIX
coenuHeHUH. AcopOiroHHOe KoHIleHTpupoBanue. VMBA B ananmuse TBepapix Bemects. IBA ¢
YIbTPaAaMHUKPOIIEKTPOAAMH.

12. IIpakTrueckoe MPUMEHEHNE METO0B BOJIBTAMIIEPOMETPUH. THIIBI  M3ME-PSIEMBIX
TOKOB u JMarHOCTHYECKHUE Kkputepuu. Bonbrammnepomerpus HE-OpraHNYeCcKuX
u
KOMILIEKCHBIX COeIUHEHNH. BoabpTaMnepomMerpust oprannde-cKux COeIMHEHNH, ee 0COOEHHOCTH.
[TpruMeHeHHe MeMaTOPOB B BOJIBTAMIIEPOMET-PUH OPIraHUYECKUX COETMHEHUH.

13. BoapTammepoMeTpusi ¢ XUMUYECKH MOIU(DUIIMPOBAHHBIMH DJICKTPOIAMHU. Crioco0s1
MOAUGUIIUPOBAHUS AIEKTPOI0B (aacopOrus MoaudukaTopa Ha MMOBEPXHOCTH
AIIEKTPOAA, KOBAJICHTHAsT ~ NPHUIIMBKA  (QYHKUMOHAIBHBIX  Tpynm ¥ Jp.).

DneKkTpoKaTain3 Ha XUMHYEeCKH MOJU(PHUIMPOBAHHBIX 31eKTpoaax. KoHeHTpupoBa-Hue B
00BEM BIIEKTPOA.

14 Amnepomertpus u aMIIEpPOMETPUYECKOE TUTPOBaHUE. AMIIEPOMET-PUUECKUE
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15. KynonoMmetpus u KyJoHOMETpUUYecKoe TuTpoBanue. [Ipsimasi moTeHImocTa-Tuyeckas

KYJIOHOMETPHSI. Kynonomerpus IIPU KOHTPOJIUPYEMOM cuie TOKa.
DNeKTpOreHepupPOBaHUE KYJIOHOMETPHUUECKUX TUTPAHTOB B HEBOJHBIX cpenax.
Kynonomerpuueckoe orpezeneHue HEOPraHUYECKUX U OpPraHUYECKHUX
COCIUHEHUN.

16. DnexkTporpaBUMeTpusi. JICKTPOXUMHUUYECKOE pa3eiIeHUE METAJIIOB. Buyrpennuii
AEKTPOIIH3. DNEKTPOXUMHUYECKUE CEHCOPBI (ammepomeTpuieckue,
MOTEHLIMOMETPUYECKHE,

KOHAYKTOMETPUYECKUE U KYJTOHOMETPUUYECKUE CEHCOPBI).
17. Dnexkrpoxumudeckue AeTeKTopsl (DX /) B mpoTouHbIX MeTOMax  aHanm3a.  DXJ[ mis
KUAKOCTHOM XpoMaTtorpaduu (aMrnepoMeTpudecKre, NoTeHIUOMETpHYe-CKUe,



