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[Iporpamma cocraBieda B COOTBETCTBHH ¢ (DelepalbHLIM  TOCYAAPCTBEHHBM
00pa3oBaTeNIbHBIM CTAHAAPTOM BbICIIEro oOpa3zoBaHHA — MarkcTpaTypa [0 HaIpasIeHHIO
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CocraBsuTens: noueHT Xaesa 0.3,

Pa6oyas nporpamma obcyx/aeHa Ha 3acefianuy Kadeaps! 001IeH 1 HeOpPraHHICCKOH XHMHH
(nporokon Ne 15/18-19 ot «28» mona??.gw T,
3aB. kadeapon c — _ Kybanona JI.M.

enp Ty 7 y

Onobpena coBetoM dhakybTeTa XAMHH, OHOMOTHE B 6HOTEXHONOTHH
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1. CtpykTypa u 00112t TPYA0€MKOCTh TUCHHILJIMHBI

OO6mast  TpyIOEeMKOCTh JAUCHUIUIMHBL  «COBPEMEHHBIE  DJIEKTPOXUMHUYECKHUE  METOJIbI»
cocTasiisieT 4 3aueTHbIX equHnll — 144 gacos.

Ounas ¢hopma 0OydeHus
Kypc 1
CemecTtp 2
Jlexiun 34
[IpakTryeckue (CeMUHAPCKUE) 3aHATHUS
JlaGopaTopHbIe 3aHATHS 34
Koncynbranun -
M TOro KOHTaKTHBIX 3aHATHI 68
CamocrosiTenbHas paboTa 76
Yacos B 3ET 4
dopma KOHTPOJIA 3auer
OO611ee KOJIMYECTBO YacOB 144

2. lleab ocBOEHMSI TMCIUAIIINHbBI

B coorBerctBUM ¢ DenepanbHBIM TOCYIapCTBEHHBIM 00pa3oBaTeIbHBIM CTaHIAPTOM IO
HanpasiieHut0 noarotoBku 04.04.01 Xumus, nporpamMma «AHIMTHYECKAs XUMHUSA», U YPOBHIO
BBICILIETO0 00pa3oBaHUsl MarucTparypa, YTBEPKACHHOMY INpUKa3oM MuHuctepcTBa oOpa3oBaHUs U
Hayku Poccuiickoit ®enepammu ot 13.07.2017 1. No 655, 1enbi0 OCBOEHHUS JUCIUILTAHBI
«CoBpeMEHHBIE  DJIEKTPOXMMHUYECKHE METOJbl» sBisieTcs (OPMUPOBAaHME NPEICTABIECHUNH O
TEOPETUYECKMX OCHOBaX JJEKTPOXMMHMUYECKUX METO/J0B, O MHOro00pa3uM 3IEKTPOXUMHUUYECKUX
METO/IOB M pEIIaeMbIX aHAIMTHYECKUX 3aJau MpU MX HCIIOJIb30BaHUM B MPO(EeCcCHOHATBHON HayyHO-
UCCIIEIOBATENbCKOM,  IEJAaroruyeckod M INPOMU3BOJACTBEHHOM  JEATEIBHOCTH  COIVIACHO
npo¢eCCHOHATBHBIM CTaHAAPTAM:

1. 40.010. IIpodeccuonanbuplii crangapT «CHenUanucT Mo TEXHUYECKOMY KOHTPOJIIO KauecTBa
MIPOAYKIIMMY» YTBEPKIEH NMPUKa3oM MHHHCTEpCTBA TPyJa U COMMAIBHON 3auThl Poccuiickoin
@enepauun ot 04.03.2014 Ne 123H. (3apeructpupoBaH MUHHCTEPCTBOM  IOCTUIIUU
Poccuiickoit ®enepanuu 22 anpenst 2014 1. Ne 32067). Bua npodeccruonanbHOM A€SITETbHOCTH
— «TexHNUYECKHI1 KOHTPOJIb KAYECTBA ITPOTYKIIHID.

2. 40.011. Ilpodeccuonanbupiii crangapT «CHenuagucT MO HAyYHO-HCCIEI0BATENbCKUM H
OIBITHO-KOHCTPYKTOPCKUM pa3paboTKaM» YTBEPXKIECH NpPUKAa30M MMHHUCTEpCTBa Tpyda M
coumanbHON 3amuThl Poccuiickoit @enepanuu ot 4 mapta 2014 1. Ne 1211 (3apeructpupoBaH
MunucrepcrBom roctunuu Poccuiickoit ®@enepaunn 21 mapra 2014 r., perucrpaurioHHbiii Ne
31692). Buag mnpodeccuoHanbHOW — AesTenbHOCTH —  «OCyIIECTBICHHE  HAy4HO-
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WCCIIEIOBATENBCKON JESATEIBHOCTH MO PEUICHHI0 (DYHIAMEHTAIbHBIX M TMPHKIAIHBIX 33]a4

XUMHAYECKON HANPaBIEHHOCTH B COCTaBE HAYYHOTO KOJICKTUBAY.

3. 01.004. [IIpodeccuonampubiii cranmapt «llemaror mnpodeccuoHaTbHOTO  00yYeHUs,
poeCCHOHATLHOTO 00pa30BaHUsl U JIOTOJHUTEIHLHOTO MPO(ECCHOHATBHOTO 00pa30BaHUS
YTBEPKJEH IpuKa3zoM MuHHCTEpPCTBA TpyJa U coluanbHOU 3amuTsl Poccuiickoit denepanuu
ot 08.09.2015 Ne 608n (3apeructpupoBad MuHuCTEPCTBOM ocTUlMK Poccuiickoit denepamuun
or 24 cenrsOops 2015 r. Ne 38998). Buag mnpodeccroHalbHONH JEATEIBHOCTH —
«I[lemarornueckas JesATENBHOCTh B MNPOPECCHOHAIBHOM OO0y4YeHHH, MpodeccHnoHaTbHOM
o0pa30BaHMH, JOMOJIHUTEIHLHOM MPO(HECCHOHATTEHOM 00pa30BaHUNY.

B pesynprare wusydeHuss aucuuIUIMHBL «COBpPEMEHHBIE 3JIEKTPOXUMHYECKHE METOJIbI»
npuBeneT K (GOPMHUPOBAHUIO TBOPUYECKM pPAOOTAIOMIMX CIEHUATUCTOB C PA3BUTBIM HAYYHBIM
MBIIUICHHEM, O00JaJalomMXx HEOOXOIUMBIM 3allacOM 3HAaHUH B OOJACTH AaHATUTUYECKOH XUMHUHU
peanbHBIX 00BEKTOB, CIIOCOOHBIX HCIIOJIB30BAaTh TEOPETUUECKUE 3HAHMS TPU PEIICHUH MPAKTHYECKUX
3a/1a4, MPOSBISS MPU 3TOM CAMOCTOSTEIbHOCTh, MHUIIMATUBY, & TaK)K€ B HEOOXOIUMBIX CIydasx —
YMEHHE y4acTBOBATh B MPUHATUHU KOJIJICKTUBHBIX PELICHH, BbIOMpasi Hanboiee onTuMasibHble U3 HUX.

3agauM JUCHMIIUHBI:
® U3YyYCHHUE DICKTPOXUMHUYECKMX CBOWCTB CHCTEMBI, CBSI3aHHBIX C COCTaBOM (D)YHKIIMOHAJIBHOU
3aBHCHUMOCTBIO;
e uccienoBaHue (PaKTOpOB, BIUSIOMIMX HA BEIMYMHY AHATUTHYECKOTO CHTHaya (yCTpaHEHUE

MEIIAOIIMX aHAIN3Y apaMeTPOB, ONTUMH3AIMS OTHOILICHHUS CUTHAI/TIOMEXa);

® OCBOCHHE OCHOBHBIX METOJIOB JEKTPOXMMHUYECKOTO aHATIN3a M UCCIICIOBAHUS;

® O3HAaKOMJIGHHE C OTEYECTBEHHON M 3apyO0exHOW ammaparypoil A SIEKTPOXUMUYECKUX
W3MEpPEHUH,;

® OICHMBAHHUE METPOJOTMUYECKUX XapaKTEPUCTHK HW3BECTHBIX METOIUK (YyBCTBUTEIBHOCTb,
TOYHOCTh, BOCIIPOM3BOUMOCTb, IKCIIPECCHOCTD U T. J1.) U BO3MOKHOCTEH X yIy4IlIeHus;

® IPUMEHEHHUE MOIYUYECHHBIX TEOPETHUECKUX 3HAHUH M MPAKTHYECKUX HABBIKOB MPH 00paboOTKe
pe3yabTaTOB KAYECTBEHHOI'O M KOJMYECTBEHHOTO aHaM3a Ul BBIIOJHEHNUS UHIUBUIYaIbHBIX
3aJJaHUI U HayYHO-UCCIIE0BATENbCKUX padoT.

3. Mecrto aucuumiaunsl B cTpykrype OITOIT

Cornacho ®I'OC BO u OIIOII 04.04.01 Xumus HanpaBieHUE «AHAIUTHYECKAS XUMHS»
mucuuiuinHa «COBpEMEHHBIE AJIEKTPOXHUMHUYECKHE METOJBI» OTHOCUTCS K YacTH, (OPMHPYEMO
YYaCTHHKaMH 00pa30BaTeNbHBIX OTHOIICHUH, Oioka 1- B1.B.04.

K ucxomupiM TpeOOBaHMSAM, HEOOXOAWMBIM JIJIsI M3YUEHHs AMCUUIUIMHBI, OTHOCSTCS 3HAHHSA,
YMEHHUS ¥ HaBBIKHM, C(HOPMUPOBAHHBIC B PE3YNIbTATe M3YYCHUS JAUCIUILTHH HAINPABICHHS MOITOTOBKH
03.04.01 Xumus OakanmaBpuata: «Heopranuyeckas XuMus», «AHAIUTHYECKAas  XUMHI,
«Opranuueckas xuMus», «Pusnueckas xumusa», «Puszmkay, «Maremartuka», «MHpopmaTukay,
[Tpo6ooT6Op 1 MPOOOIMOATOTOBKAY.

JUis yCHeIHOro OCBOEHHUS JaHHOM» y4yeOHOM NMUCHUIUIMHBI CTYACHTHI JIOJDKHBI 00JIafaTh
CIIEAYIOIIMMH «BXOJHBIMIY 3HAHUSMH, YMEHUSIMHA U TOTOBHOCTSIMU:
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3HATh. OCHOBBI JJICKTPOXUMHYECKUX METOJIOB, IOJIyYEHHbIE B XOJ€ H3Y4YCHUS JUCHUIUINHBI
«AHanuTHdeckas XuMmMus» M «DU3HKO-XMMHUYECKHE METOJbl aHalu3a», TeopHel mpodoordopa u
POOOTIIOATOTOBKH;

yMeThb. TPOBOJIUTH MOJHYIO CTaTUCTUYECKYI0 OOpabOTKy pe3ysIbTaTOB aHaju3a, OLIEHUBATb
MPaBUIBHOCTD MOJTYYEHHBIX PE3YJIbTATOB;

BJaJeTh. HaBbIKAMH  OKCIEPUMEHTaJbHOW  paboThl, MpaKTUKOW  mpobooTOOpa U
POOOMOATOTOBKH. SKCIIEPUMEHTAIbHBIMUA METOIMKAMHU SJIEKTPOXUMHUYECKOTO aHATU3A.

Copepxanne quctUILIMHB «COBpEMEHHBIE AIEKTPOXUMUYECKUE METOAb) BBICTYIAET OMOPOi
JUIS  OCBOGHMSI  COJEpXKaHUS  AMCHUIUIMH  «OKCIpPEecc-METOAbl B  XMMHUYECKOM  aHaJIu3e»
(b1.B.JIB.01.01), «®usuko-xMMHYCCKHii aHamuW3 Heopranudeckux wmarepuanoB» (b1.B./1B.01.02),
«Metonbl KOHTpoJs KadecTBa mpoaykroB nutanus» (b1.B.JIB.03.02), mig npoxokIeHus MpakTHK
onoka 2: «IIpaktuka oznakomurtenbHas» (52.0.01(Y)), «[Ipenaumiomuas npaktuka» (b2.B.02(I1x))
«Hayuno-uccnenosarenbckas padora» (62.B.01(H)).

W3ydyenne nanHOW y4yeOHOW IUCHMILIUHBI SIBISIETCA TMOATOTOBKOM CTyAeHTa K Oynyiieit
npodeccuonanshoit nearenbHocTd 40 CkBO3HbIE BHABI NMPO(ecCHOHATBHON NeSITeIbHOCTH B
NPOMBINLIEHHOCTH (B c(epe HAYYHO-TeXHUUYECKHUX, ONBITHO-KOHCTPYKTOPCKHUX Pa3padoTok u
BHeJpeHHs] XHMHUYECKOH NPOIYKIMH Pa3JIuyHOro Ha3HAuyeHHs, B cdepe MeTPOJIOTHH,
cepTUPUKAIMM U TEXHHYECKOr0 KOHTPOJISA KadecTBa MPOAYKIHMH), a MMEHHO «TexHuueckuit
KOHTpONb KadecTBa mpomykuum», kox 40.010, mpodeccumonanbublii craHmapt «CHernuamuct 1o
TEXHUYECKOMY KOHTPOJIO KayecTBa MNPOAYKUUM» U «OCYIIECTBIEHHE Hay4YHO-HCCIEI0BATEIbCKOM
JESTeTBHOCTH IO PeIICHUIO (PYHIaMEHTAIbHBIX U MPUKIIAJHBIX 33/1a4 XUMHUECKOW HAIPABICHHOCTH B
cocTtaBe HayyHOro koJuiekTuBa», kox 40.011, mpodeccuonanbubiii crangapt «CHeUaIUCT IO
HAy4YHO-HMCCIIEI0BATEIbCKUM U ONBITHO-KOHCTPYKTOPCKUM pazpaboTKam.

3HaHusA, TOJYYEHHBIE  CTYJEHTOM TpU  U3y4eHUM  JAUcCUUIUIMHBI  «CoBpeMEeHHbIe
JIEKTPOXMMUYECKHE METO/bl», MOTYT OBITh TakKe MHCIOJb30BaHbl B  MpOodecCHOHATBbHON
nestensHoct 01 OOpa3oBanme W Hayka (B cdepe OCHOBHOTO OOIIETO W CpPETHEro OOIIero
oOpa3zoBanusi, MNPOGECCHOHATHHOTO OOY4YEHUs, CpeaHero MPOPECCHOHAIIBHOTO U BBICIIETO
oOpa3oBaHMsl, JOIMOJHUTEIBHOIO 00pa3oBaHusA, B c(depe HayuyHbIX MCCIEA0BaHUN), a HMEHHO
«[lenarornueckas 1esTeabHOCTh B IPO(ECCHOHATLHOM 00yYeHHH, MPOPECCHOHATBHOM 00pa30BaHuH,
JOTIOTHUTEIBFHOM TIpodeccHoHaIbHOM oOpa3zoBanun» (ko 01.004) cormacHo mpodeccHoHaTbHOMY
crangapty «llemaror mnpodeccuoHanbHoro oOyuyeHHs, MNpo(ecCHOHANBHOTO OO0pa3oBaHUs U
JOMOJTHUTEIBHOTO MPO(eCCHOHAIBHOTO 00pa30BaHUS.

IIpr OCBOEGHMM [aHHOW IUCIMUIUIMHBI CTYJEHT CMOXET MPOAEMOHCTPUPOBATH CIIEIYIOIINE
00o0menHnbie TpyaoBbie Gynkuuu (OTD):

e Opranusaius padoT MO MOBBIIIEHUIO KaueCTBa MPOAYKIIUH.

e [lpoBeneHre Hay4YHO-HCCIEAOBATEIBCKUX M OIBITHO-KOHCTPYKTOPCKUX padOT MO TEeMaTHKe
OpraHu3alyy.

e [IpenomaBanue o porpaMMam npodeccrnoHalbHOTO o0yueHus, CpeIHero
npodeccuonansHoro oopazoBanus (CIIO) u  AOMONHUTENBHBIM  MPOPECCHOHATHHBIM

nporpammam (/II1IT), opueHTHPOBaHHBIM HA COOTBETCTBYIOIINNA YPOBEHb KBATH(PUKALINH.
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4. TpeOoBaHUA K pe3yJIbTATAM OCBOCHHS JUCHUIIMHBI (KOMIIETEHIIHN 00y4aloIerocs,
(¢opmupyembie B pe3ysibTaTe 0CBOCHUS JUCHUNJIMHBI (MOZYJIs1)

B pesymnbrate  u3yuyeHus

Kypca

MarvucCTpanT JOJIKCH 06J13.I[3.TB CJICOAYIOIUMHA

oomenpodeccuonaibubiMu (OIIK) 1 npodeccnonanbubivu komnereHuuamu (IK):

o0menpodeccuonaabubie komnerenuuu (OIIK):

Kon u nanmenopanme
o01enpogeccnoHATLHOH KOMIIeTeHIIUH

Konx n HanmeHoBaHUe HHAMKATOPA
JAOCTHKeHHUsI 001enpogecCHOHAIBHOM
KOMIICTCHIHH

M-OIIK-1. CriocoOeH BBITIOTHSATh
KOMILIEKCHBIC 3KCIIEPUMEHTAJIbHBIC U
pPacueTHO-TEOPETUICCKHIE HCCIICTOBAHUS
B U30paHHON 00JIACTH XUMHUU WK
CMEKHBIX HayK C HCIIOJIb30BaHUEM
COBPEMEHHBIX MPHUOOPOB, TPOTPAMMHOTO
obecrniedeHus 1 06a3 TaHHBIX
poeCCUOHATTLHOTO Ha3HAUCHHSI

M-OIIK-1.1. Vicnionb3yeT cylecTBYOIMME U
pa3pabaThiBaeT HOBbIE METOJIMKH MOJIYYCHHUS U CBOICTBA
BEIIICCTB M MaTEPHUAJIOB VISl PEIICHHMS 3a/1a4 B M30paHHOM
00JacTH XMMUH UM CMEKHBIX HAyK

M-OIIK-1.2. Mcions3yeT COBpeMEHHOE 000pyI0BaHKE,
porpaMMHoOe obecrieueHue u npodeccuoHanbHbIe 0a3bl
JIAHHBIX JIJIS1 peIIeHUs 3a1a4 B U30paHHOU 00J1acTH
XUMHH UM CMEKHBIX HaYK

M-OIIK-1.3. Vcnionp3yeT COBPEMEHHBIE pACYEeTHO-
TEOPETUYECKHE METO/IbI XUMUU AJIs PEIICHUS
poheccuoHANBHBIX 3aa4

M-OIIK-2. CiocoOeH aHaIn3upOBaTh,
MHTEPIPETHPOBATh U 00001IATH
Pe3yIbTaThl SKCIEPUMEHTAIBHBIX U
pacyeTHO-TEOPETUYECKUX PaboOT B
M30paHHOM 00JACTH XUMHUH WIH
CMEKHBIX HayK

M-OIIK-2.1. [IpoBoauTt KPUTUYECKHUN aHanus3
pe3yJbTaTOB  COOCTBEHHBIX  OKCIEPUMEHTAIBHBIX U
PacYeTHO-TEOPETUIECKHUX pabor, KOPPEKTHO

UHTEPIPETHPYET UX
M-OIIK-2.2. ®opmynupyeT 3aKITFOUEHUS U BEIBOIBI 110
pe3ynbTaTaM aHaau3a JUTePaTyPHBIX TaHHBIX,
COOCTBEHHBIX IKCIIEPUMEHTAIBHBIX U PaCYeTHO-
TEOPETUYECKNX PaboT B M30paHHON 00JIACTH XUMHUH WU
CMEXHBIX HayK

npodgeccuonanbubie kKomnerenuuu (IIK):

3agaua Kox m HammMeHoBaHue Koa u HanmenoBanune ungukaropa | OcHoBaHue
npodeccHoOHAIBLHOU npodeccnoHAILHON AOCTHKEHUS PO(PecCHOHAIBHOMN (I1C)
JAEATETHLHOCTH KOMIIETEeHIIUH KOMIIETEeHIIUH
HayuHo-uccie10BaTeIbCKuii THI 32124

Ocy1iecTBiieHne M-IIK-2-u M-IIK-2-u-1. CocraBnseT oOmuii IIC:
Hay4yHO- Cnocoben IUTaH UCCIIEIOBaHUS U JIeTaJIbHbIE 40.010
HUCCIIEN0BATEILCKOM IUTAHUPOBATh PabOTy U | TUIAHBI OTAENBHBIX CTaIuN 40.011
NeSITeIbHOCTH 110 BeIOMpaTh anekBatHeie | M-IIK-2-H-2. BeiOupaer 01.004
PEIICHUIO METO/IbI PEIICHUS AKCIIEPUMEHTATIbHBIE U PACYETHO-
(byHIIaMEHTAIBHBIX U Hay4YHO- TEOPETUICCKHE METOJIbI PEIICHHUS
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MPUKJIAJHBIX 3a/1a4 HCCIIEI0BATEIbCKUX IIOCTaBJIEHHOM 3a7a4l UCXOs U3
XUMHYECKOU 3a/1a4 B BBIOpaHHOU HMMEIOLIUXCS MAaTEPUATIbHBIX U
HaIlpaBJIEHHOCTH B 00JacTu XUMHUH, BPEMEHHBIX PECYPCOB
COCTaBE HAYYHOTO XAMHYECKON
KOJUIEKTHBA TEXHOJIOTHH WJIN

CMEXHBIX C XUMHUEH

HayKax

@opMHUpOBaHME  YKA3aHHBIX KOMIETEHUUH 1O  JUCHUIUIMHE CBA3aHO C  OO0JacTAMH
npodeccuoHaNbHOM 1eATEIbHOCTH BBITYCKHUKA MAaruCTPaTyphl:

* Ilpodeccuonanbupiii cTanmapT «CHenuanuct MO TEXHUYECKOMY KOHTPOJIIO KauecTBa
nponykuun», kox 40.010. Bug npodeccuoHanbHON eATEeNbHOCTH — «TeXHHUYECKHil KOHTPOJIb
KauecTBa mpoaykiuny. O0o01eHHbie TpynoBbie GYHKIMN — KOHTpOIh KauecTBa MPOIYKIIMU Ha BCEX
CTausIX IPOU3BOJCTBEHHOTO Mporecca. Kom A. YpoBeHb KBamupuKamm — 5.

* Ilpodeccuonanbuplii crangapt «CrneuuaaucT MO HAyYHO-HUCCIIEI0BAaTEIbCKUM U OIBITHO-
KOHCTPYKTOPCKUM  pazpabotkam», kox 40.011. Bux npodeccuoHanbHON ACSITEIBHOCTH —
«OcyliecTBIeHUE HAYYHO-UCCIIEIOBATEIbCKON NEATENbHOCTH MO pPElIeHUI0 (YHIaMEHTAIbHBIX U
MPUKJIAIHBIX 33/1a4 XMMHUYECKON HANpaBIEHHOCTH B COCTaBE HAYYHOTO KOJUIEKTHBa». OO0O0OIICHHBIE
TpynoBble Gpynkuuu — IlpoBeneHre Hay4YHO-UCCIENIOBATENILCKUX U OINBITHO-KOHCTPYKTOPCKUX PaboT
no temaruke opranuzanun. Kox C. Yposens kBanmudukanuu — 6.

* IlpodeccronanbHbii CTaHAapT «Ilengaror npodeccrnoHalIbHOTO o0yueHus,
npo¢eCCHOHATLHOTO 00pa30BaHUs M JIOMOJHUTENBHOrO MpodeccHoHanbHOro oOpa3oBaHUs». Bun
npodeccuoHambHOM  AedrenbHocTH — «llemarormyeckas JesTeIbHOCTH B MPO(GECCHOHATBHOM
00y4eHHH, TpopecCHOHATBHOM 00pa30BaHHUM, JOMOJHUTEIHHOM MPO(PECCHOHATBHOM 00pa30BaHUN,
kox 01.004. OO6oOmennbie TpynoBble ¢yHkuuu — llpenogaBaHue 1Mo  mporpamMMam
npodecCuoHaIbHOTO ~ 00yueHus, cpeaHero npodeccuonampHoro obpaszoBanus (CIIO) wu
JIOTIOJIHUTENBHBIM  TNpodpeccoHaIbHBIM ~ mporpammam  (IIIT), OpPUEHTHPOBAaHHBIM  Ha
COOTBETCTBYIOLINH ypoBeHb kBanudukamu. Kox A. YpoBens kBanudukanuu — 6.

B pe3yiabTaTe HU3YyUCHUMA JAUCIHUITIINHBI CTYHACHT JAOJIKCH HpI/IO6peCTI/I CJICAYIOIINC
HpO(beCCI/IOHaJ'II)HI)Ie 3HaHUA, YMCHUS U HABBIKH:

3HAThb:

» METOJWYECKHE OCHOBBI IVITAHUPOBAHUS DJICKTPOXHUMHUYECKOTO IKCIIEPUMEHTA M MPAKTHUCCKON
€ro peaju3aluu HCCIEIOBaHUN B 00JAaCTH OPTraHMYECKOTO M HEe(PTEXMMHYECKOro CHUHTE3a,
9KOJIOTUH, B aHAJIN3€ MPOJYKTOB MUTAHUS, B arpOXUMHUH, B MeaunuHckoi xumuu (M-OIIK-1,
M-OIIK-2).

yYMeTb!
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» OCYIIECTBIISITh MOUCK MH(OopManuy (yueOHOM, HAyYHOW U CIIPaBOYHOM JIMTEPATYpPhl) B 00JIaCTH
AIIEKTPOXMMHUYECKUX METOJIOB MCCIIeI0BaHMs cocTaBa cioxHbIX cmeceit (M-OIIK-2, M-IIK-
2);

» aHATM3MPOBaTh M KPUTUYECKH OIICHWBATh COBPEMEHHBIC HAy4yHBIC JOCTHKECHHS B OOJIACTH
AIIEKTPOXUMHUUECKUX MeTo10B uccienoanus (M-OIK-2, M-TIK-2);

» BBINOJHATH JKCIIEPUMEHTAJIbHBIE IIPOLEYPBI IEKTPOXUMHUYECKOTO aHaJIn3a,
MOJIEPHU3UPOBATH H3BECTHBIE JJICKTPOXMMHYECKHE METONMKH Il PEIICHHUS KOHKPETHBIX
aHanuTHyeckux 3amaad (M-OIIK-1, M-OIIK-2, M-TIK-2);

» TIPOBOIUTH HAYYHO-HCCIIEAOBATENbCKYI0 DPabOTy B O0JacTH aHAIUTHYECKOM XHMHHM Ha
coBpemenHoM obopynoanuu (M-OIIK-1, M-OIIK-2, M-IIK-2);

» HCIIOJIb30BaTh MOJYYCHHBIC 3HAHUS IS penieHus npodeccuonanpHbix 3aaa4 (M-OIK-1, M-
OIIK-2, M-IIK-2).

BJIAJETh:

» OKCIIEPUMEHTAIBHBIMH METOJMKAMHU 3JEKTPOXMMHUYECKOTO aHal3a pPa3IHYHBbIX OOBEKTOB
uccnenosanus (M-OIIK-1, M-OIIK-2, M-IIK-2);

» METOAOJIOTHEH HAyYHBIX HCCIICIOBAaHUM, KPUTHYECKOW OICHKOW MOJYyYCHHBIX Pe3yIbTaTOB
(M-OIIK-1, M-OIIK-2, M-IIK-2);

» TBOPYECKUM aHAJIM30M BO3HUKAIOIIMX HOBBIX MPOOJEM B 00jacTH aHaauTu4eckord xumuu (M-

OIIK-1, M-OIIK-2, M-TIK-2).
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5. Conepmafme H y‘leﬁHO-MeTOI[I/I‘le(:Kaﬂ KapTra JTHCHUIIINHBI

Ne HaumeHoBaHune Tem (BOIPOCOB), AyauTopHbIe CamocrosiTe1bHast Dopmbl Ilepeuyenn JIurepa
Heleun H3y4YaeMbIX 110 JAHHON JMCIMILINHE 3aHATHSA, YaChI padota KOHTPOJIsI KOMIIETEHIH Typa
JL 11a0. coJIepIKaHue 4achl 7|
1 BBenenue B 3JIeKTPOXHMHYECKHE METO/ABI aHAJIN3A 2 2 Mecro 1 posib DXMA cpenn npyrux 4 Koncmexr, M-OIIK-1, | [1]. [2],
(AXMA). Knaccupuranus IXMA, ux 0COOCHHOCTH, METOJIOB aHaJIN3a. HOJrOTOBKA K M-OIIK-2 [4-8]
4YBCTBUTEIBHOCTh, TOYHOCTD, Pa3peIIAOIIas nabopaTopHOMy
cnoco6HocTh. TeHIEHIUM U IIepCIIEKTUBb] PA3BUTHS SAHATHIO,
IXMA. KOHTPOJIbHAS
pabora,
pedepar,
MYJIbTUMEANUHAA
IIpe3EeHTALs
2 BBeenne B 21eKTpOXUMUYECKHE METOABI AHATU3A 2 2 CoBpeMEeHHOE COCTOSIHAE METOIa 1 001acTH 4 Koncmexr, M-OIIK-1, | [1]. [2],
(XMA). OnpenenseMble KOMIIOHEHTHI. Bemectna, MIPUMEHEHHUS], 3HAUYEHUE U MECTO CPENU TOJrOTOBKA K M-OIIK-2 [4-8]
MeMIarolye MpoBeAcHNI0 aHanm3a. TpeGoBanus, JPYTUX aHAJTUTHIECKUX METOIOB nabopaTopHOMy
HpebABIseMble K HOATOTOBKE 1p0o6. OCHOBHBIE CTa UM SAHATHIO,
NEKTPOXUMHUYECKOTO aHAIH3a KOHTPOJIbHAA
pabora,
pedepar,
cocTaBieHHe
rioccapus
3 PaBHOBeCHBIE JJIEKTPOXUMHYECKHE METOIbI. 2 2 OmnpepeneHne IEKTPOIPOBOTHOCTH CIIA0BIX 4 Koncnexr, M-OIIK-1, [1-4],
Konaykromerpuueckue MeTo bl aHanu3a. [IpuHuune: u DJIEKTPOJIUTOB, KOHCTAHT JUCCOLIMAIUU MOAr0TOBKA K M-OIIK-2 [5-7],
Kkiaccu(puKaIus MeToa. DICKTPOIPOBOIHOCTH PACTBOPOB CJ1a0bIX KUCJIOT U OCHOBaHUA, naboparopHoMy 2 ’ [9],
ANIEKTPOJIMUTOB (ylIelIbHAsl, SKBUBAJICHTHAS, PacTBOPUMOCTH MaJIOPACTBOPUMBIX SAHATHIO, M-1IK- [10]
MOJIEKYJISIpHast). 3aBUCUMOCTb JJIEKTPOIIPOBOJAHOCTH OT COE/IMHEHHI, COCTaBa U KOHCTAHTBI cobecenioBarue

9KCHEPUMEHTAIBHBIX MMapaMeTPOB (IPUPOIBI HOHOB U
pacTBOpHUTENs, KOHIIEHTPALIUH, TEMIEPATyphI U JIp. ).

YCTOMUMBOCTH KOMIUIEKCHBIX COSTUHEHUN.

110 BOIIpOCam,
TECT, pCUICHUEC
3aga4
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4 PaBHOBeCHBIE JJIEKTPOXUMHYECKHE METOIbI. 2 2 OmnpeneneHne 3IEKTPOIPOBOTHOCTH CIIA0BIX Koncnexkr, M-OIIK-1, [1-4],
Konaykromerpuueckue MeTo bl aHanusa. [lpumenenue DJIEKTPOJINTOB, KOHCTAHT JUCCOLMALUNA MIOArOTOBKA K M-OIIK-2 [5-7],
TPSIMOM KOHTYKTOMETPHH. crmabbIX KUCIIOT W OCHOBAHMIA, n1aGopatopHoMy M-TTK-2 ’ [91.
Amnmnapartypa ¥ TeXHHUKa KOHAYKTOMETPUYECKIX PacTBOPHMOCTH MaJIOPaCTBOPUMBIX SAHATHIO, : . [10]
n3mepennit. Konpykromerpuueckoe turpoBanue (KT) COE/IMHEHH, cOCTaBa U KOHCTaHTBI cobecetorante

YCTOMYMBOCTU KOMIUIEKCHBIX COEAMHEHUMN. 10 BOTpOCaM,
TECT, pelleHue
3a/1a4

5 PaBHOBecHBIE 3JIEKTPOXHMHYECKHE METO/bI. 2 2 Cnoco0bl onpeesieHns: KOHIEHTPaLuii ¢ Koncrekr, M-OIIK-1, [1-4],
[ToreHunomerpudeckue MeToapl aHanu3a. [lpuHuun u TIOMOIIBIO HUOHOCEJIEKTUBHBIX DJIEKTPOI0B MIOATOTOBKA K M-OIIK-2 [5-7],
KJTaCCH(UKAIHSI METOJIOB MMOTCHIIMOMETPHUH. (ypaBHenne Heprcrta, MeTO mabopaTopHOMY ' [9],
[TpenmymiecTBa 1 orpaHudeHHs] MeTOAa. Bo3HUKHOBEHNME TpaslyipOBOYHBIX MPSAMBIX, METO SAHATHIO, M-TIK-2 [10]
JIBOMHOTO 3nteKTprdeckoro ciost (JJ9C) Ha rpanuie CTaH/apTHBIX 100aBOK, THTPOBAHHUE C cobecentoranye
MeTaI — pacTBOp. PaBHOBECHBIN TOTEHIIHAI. HOHCETIEKTUBHBIMHU 3JICKTPOIAMH). 116 BoTpoca,

TepmoanHamuueckuii BEIBOA ypaBHeHHs HepHeTa. Bumerannmyeckue CHCTEMBI JICKTPOAOB B TCCT, peuerue
HpaKTI/IKe HT CUTYaIlMOHHBIX
3ajad,
KOJUIOKBUYM

6 PaBHOBeCHBIE 2JIEKTPOXHUMHYECKIE METOIbI. 2 2 Mertons! TutpoBanus g0 IJIC, paBHOM Kowucmexr, M-OIIK-1, [1-4],
Knaccudukarus 31ekrpooB. M3mepeHne moTeHIIHAaIOB. HYJIIO ¥ IO TOKa, paBHOTO HYIIO (TIpH HOATOTOBKA K M-OIIK-2 [5-7],
Wsmepenne pH snexTpoxuMuueckum MeTogoM. Obimast MOTEHIINAJe KOHEYHON TOYKH TUTPOBAHHS). naboparopHOMy M-TTK-2 ’ [91.
TEXHHKa U aliaparypa NOTEeHIIMOMETPHIECKOTO aHAIN3a. [NoTeHmomMeTpruyecKoe TUTPOBAHHE 110 SAHATHIO, ) ) [10]
WHuKaTopHbIe AJIEKTPOABI U 3JIEKTPOJIbl CPABHEHHSI. METOJly HEHTpaJIM3aliuK, OCKACHUS, cobecenioBarme
Merto/pl onpeieNieHHs] KOHEYHOM TOYKH KOMIUIEKCO00pa30BaHMs U OKUCIICHUSI- 110 BOTpoCcam,
noreHpomerpuueckoro rutposanus (I1T). BOCCTAHOBJICHUs (TUIIBI MHANKATOPHBIX TeCT, petieHne
KomrmieHcalnoHHble 1 HeKoMIIeHcaoHHble MeToabl [1T AJIEKTPO/IOB, KPUBBIE TUTPOBAHUS). ;:;ZEH"OHHHX

[Tpumeps! onpeiesieHns BEMIECTB METOIaMU KOHH(;KBHyM
IIT. O6paboTKa KPUBBIX TUTPOBAHHS
(metox I'pana, meron b. M. MapssiHoBa).

7 OcHOBHBIE 3aKOHOMEPHOCTH 3JIEKTPOXMMHYECKOH 2 2 [orenmuansHable KpuBBIE. TOK 0OMEHa. Koncmexr, M-OIIK-1, [1-4],
KHHETHKH. DJIEKTPOXUMHYECKHEe METObI, Kunernueckuil BeiBoJ ypaBHeHUst HepHcTa. HOJrOTOBKA K M-OIIK-2 [5-71,
OCHOBaHHbIE HA MOJISIPU3ALUH 3JIEKTPOI0B. BriBo ypaBHEeHHMI U1 OOIIEH M YaCTHBIX naGopaTopHOMy ' [9],
DIIEKTPOXMMHUYECKUE METOIbI, OCHOBAHHBIE HA HOJISIPU3ALIMOHHBIX KPUBBIX. SaHATHIO, M-TIK-2 [10]
TOJIIPU3ALIUH DJIEKTPOIOB U NPOTEKAHUH TOKA Yepe3 [Monsipu3antmoHHbBIE KPHUBBIE TP MaJIbIX U cobecenopare
951eKTpoibl. OCHOBHBIE 3aKOHOMEPHOCTH OOJIBIINX TIEpPEHAINPSKEHNSIX M TOKaX. 110 BOTIpOCaM,
5J1€KTPOXUMMUYECKOH KMHETHKH. OCHOBHBIE TIOHATHS BBITIOJIHCHHIE

10
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BHCKTpOXHMquCKOﬁ KHUHCTHUKH (TOK, TMEPCHANPAKCHUEC,

Kelc-3aganus,

oGparumbie U HeoOparumble mporecchr). Craauu TECT,  pELICHHE
ANEKTPOXUMHUIECKOTO Tporecca. Juddyznonno- CHTYalHOHHBIX
KOHIICHTPAIIMOHHAS TIOJIAPU3alysl. 3aKOHOMEPHOCTH 3aja4
muddysun. 1-p1ii u 2-oii 3akoHbl PuKa. YpaBHEHHS

KOHLICHTPALMOHHOH nossipu3auun (teopus Heprcra-

JleBnua). Kpuruka teopun Hepaera.

8 OcHOBHBIE 3aKOHOMEPHOCTH 3JIeKTPOXUMUYECKOI 2 2 VYpasuenue Tadens. Koncmexr, M-OIIK-1, [1-4],
KHHETHKH. DJIeKTPOXUMHYECKHE MeTOIbI, IMoTeHIman HyIeBOTo 3apsia. IOArOTOBKA K M-OITK-2 [5-7],
OCHOBaHHbIE HA MOJISIPU3ALMH 3J1EKTPOI0B. Pacnpenenenue 3apsanos B JI9C. dakropsl, MabopaTopHOMy 2 ’ [9],
DNeKTpOXUMHUYecKas monspusanus. Teopus BIIUSIOIIYE HA TIOTEHIMA. YUeT SasIThio, M-TIK- [10]
3aMeJUICHHOTO pa3psia-uoHm3anuu. CTpoeHne ABOHHOTO MOTEHIMAIA TIPU BBIBOJIC YPaBHEHUSI cobecenoBane
snekTprueckoro ciios (JIIC) u ero BIUAHHUE HA KHHETHKY 3J1EKTPOXUMHUYECKOH KHHETHKH. 10 BOTIpOCaM,
3JIEKTPOXUMMYECKHUX TIPOILIECCOB. [IpuunHbl 00pasoBanus MDaKTOPKI, BIMAIOLINE HA IEPEHATIPSKEHHE BBITOJIHCHNIC
JDC. Metoas! usydenus J1IC. DnekTpoKanuIIspHble U CTPYKTYpY ocazika. IlepeHanpsxeHue npu Keuc-3a/lanus,

KpuBble. Da30Bas MOISAPU3ALIASL. BBIZIEIEHHUH BOJIOPOIA, CTAJNH BEIACICHUS TECT,  pemlieHue
BO}IOpOI[a CUTYaIlMOHHBIX
3a/184

9 OcHOBHbIE 3aKOHOMEPHOCTH 3JIEKTPOXMMHYECKOM 2 2 Juarpamma ycTOHUUBOCTH BOJBI IPU Komncmexr, M-OIIK-1, | [1-11],
KHHETHUKH. DJIEKTPOXUMUYECKHE METO/IbI, paBHOBECHBIX NoTeHIManax. Hanpsxenue NOAroTOBKA K M-OIIK-2 [13]
OCHOBAHHBbIE HA MOJIAPU3ALMHU 3JIEKTPO/I0B. pasznoxeHnus. BiusHue npupoasl Metasia mabopaTopHOMY '
DIeKTposu3. DIEKTPOXHMHYECKOE BEIIEIEHUE METAILIOB. Ha [IEpPEHATIPSIKEHHE. SaHATHIO, M-1IK-2
Y CTOMYMBOCTB BOJHBIX PACTBOPOB MPH 3JIEKTPOJIH3E. cobecenopare
3axonsl Dapajes. BeIxos 1o Toky. [0 BOHpOCaM,

BBIIIOJIHEHHE
Kelc-3aganus,
TECT

10 OcHOBHBIE 3aKOHOMEPHOCTH YJIEKTPOXHMHYECKOM 2 2 BnusHue nnoTHOCTH TOKA, cOcTaBa Koscrexr, M-OIIK-1, | [1-11],
KHHETHKH. DJIeKTPOXUMHUYECKHE METOIbI, pacTBOpa, MIOBEPXHOCTHO-AKTUBHBIX TMOArOTOBKA K M-OITK-2 [13]
OCHOBAHHBIE HA MOJISIPU3ALHMH JIEKTPOI0B. BemectB (ITAB) Ha nepeHanpspkeHue. maboparopHoMy ’
Arnmaparypa u o0II[ast TEXHHKa JICKTPOXUMHIECKHUX Pa3nenbHOE BBIICICHIE METALIOB [IPH SatITHIO, M-TIK-2
onpeneneHni. MeTob! 3MeKTpoananu3a. Belnenenue Ha 37eKTposmuse. I10AroToBKa IOBEpXHOCTEH cobeceztoBatue
Karoze, Ha aHoxe. OCcaxIeHue Ha PTYTHOM 3JIEKTPOIE. nepei HAHECCHUEM DIIEKTPOXUMHYECKUX 10 BOTIpOCaM,

BBIIIOJIHEHHE

DNEeKTPOIU3 IPU KOHTPOIUPYEMOM TOKE U HIEKTPOIIN3
IIpY KOHTPOJIUPYEMOM NoTeHuuazne. ITpumepsl
ONpENENEHNUs BEIECTB METONAMH DIIEKTposn3a. Merog

MOKPBITUI

KeHc-3aaHus,
TECT, peuIeHue

11
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BHYTPEHHET0 3JEeKTposu3a. MexaHu3M 31eKTPOIHbIX CUTYaLMOHHBIX
IIPOIIECCOB Ha KaTOJE U aHOME 3anaq

11 OcHOBHbIE 3aKOHOMEPHOCTH JIEKTPOXMMHYECKOMH 2 2 BHyTpeHHss ¥ BHEIIHIS TeHepalus peareHTa., Koncrekr, M-OIIK-1, | [1-11],
KHHETHKH. DJIeKTPOXUMHYECKHE METO/bl, OCHOBAHHBIE Mertop! pUKCHPOBaHMS KOHLA PEAKLITH HOATOTOBKA K M-OIIK-2 [13]
Ha MOJISIPU3alNN IeKTPoaoB. KynoHomeTpus. (omTHYecKHe, AEKTPOXUMHUCCKUE). naboparopHoMy M-TTK-2 ’
[MpuHMn MeToa, KIaccuuKaius. YCIoBys, SaHATHIO, T
onpenemnsone 100 % BBIXOJ 110 TOKY IPHU 3IEKTPOIHBIX cobecenoBatme
npoueccax. KynmoHomerpus mpu KOHTPOIUPYEMOM 1o BoTpocam,
norteHmane. Ammaparypa. Kymonomerpus npu KOHTPOJIEHBIC
MIOCTOSTHHOM TOKE. ATNapaTypa, TEXHUKa BBIIIOJHEHNUSI. pabotsl,  Tecr,

peLIeHue 3a1a4

12 OcHOBHBIE 3aKOHOMEPHOCTH YJIEKTPOXHMHYECKOM 2 2 MeTtponoruueckue XapakKTepUCTUKH METOAA Koncmexr, M-OIIK-1, | [1-11],
KMHETHKH. DJIeKTPOXUMHYECKHUE MeTO/Ibl, 0CHOBAHHbIE KyJIOHOMETPHYCCKOr0 TUTPOBAHUS. HOATOTOBKA K M-OIIK-2 [13]
HA MOJISIPH3aluH Y1eKTpoaoB. KymoHoMmerpudeckoe IMpenmymecTsa. [IpuMeps! onpeneneHuit 11aGopaTopHOMy M-TTK-2 ’
tutposanue. CylHOCTh METOa, HICTOPHUs BOSHUKHOBEHMS SasIThio, TR
U pa3BUTHUS. ANIIapaTypa, TeXHUKA BHITTOTHEHUS cobecenoBane

II0 BOTIpOCaM,
KOHTPOJIbHBIE
paboThBI,  TecT,
pelieHue 3a1a4

13 BoabTamnepomMerpuyeckre MeTOAbI AaHAJIM3A. 2 2 MurpairoHHbI# TOK B MOJIsiporpaduu. Koncrekr, M-OIIK-1, [1-9],
IMonsporpaduaeckuii meron aHanu3za. CymHOCTh METO/1a, EMKoCTHBIH TOK. BimstHue agcopOrun HOATOTOBKA K M-OITK-2 [12],
UCTOpHSI BOSHUKHOBEHUS M pa3BuTs. O0mactn KATHOHOB, AHHOHOB M TIOBEPXHOCTHO- T1ab0paTOpHOMY ! [13]
npuMeHeHus nousiporpaduu. [puHimn AKTHBHBIX BEIIECTB HA BUI 3aHATHIO, M-NIK-2
oJIsIpOrpapUIECKUX U3MEPEHHUI. EKTPOKANHIISAPHOMN KPHBOL. Y paBHeHHe cobeceoBaHme
Oco0EHHOCTH PTYTHOTO KaMarollero IeKTPoa. 0BPATHMBIX TIONAPOTPADUHUECKHX BOJIH TIPH 10 BOIpOcam,

TpeboBanust kK cOCTaBy HOIAPOrpadupyeMoro pacTBopa. BOCCTAHOBJICHHH AKBA-HOHOB 110 KOHTPOJIbHBIE
Teopwust nonsiporpaduuecKkux METOAO0B aHAIIH3A. AMAJTBraMBl, KOMIUIEKCHBIX HOHOB, TS paboThI,  TecT,
Juddy3nonnsrit Tok. BeiBos ypaBHEHUI ATIs BOCCTAHOBJIEHUS! HOHOB, He 06Pa3yIOIIHX pemieHue  3azad,
U PY3HOHHOTO TOKA Ha TIOCKOM H CHEPUIECKOM amanbrambl. OGpaTHMAs AHOIHAS H AHOJIHO- BHUHOJTHGHHC
anexTpoax. JlunelHas auddysus K pactymemy KATOJHAS BOITHA. Keuc-3aJlaHus
KaIenbHOMY 3JE€KTpoy. Y paBHeHue MmbkoBuua.

@DaKTOpHI, BIMUAIONINE HA BETHUNHY AU (Y3HOHHOTO TOKA.

14 BoJsbTamMnepoMerpuyeckue MeTOAbl AHAJIM3A. 2 2 HccrenoBanme o0paTuMocTi Koncrexkr, M-OIIK-1, [1-9],
[Monsporpaduueckne BOTHBIL. TOJIAPOTPaPUIECKUX BOJH MOATOTOBKA K M-OIIK-2 [12],
[Monsporpadudeckre MaKCUMYMBbI; TPUYUHBI HX Jlomsiporpadudecknii MeTO I OpeAeIeHuUs nabopaTopHOMY ! [13]

3aHATUIO, M'HK'Z
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BO3HUKHOBEHUS. BIMsiHHE pacCTBOPEHHOTO KHUCIOPOAa HA
Bu1 nossiporpaguueckoit BomHbl. Makcumywmsl 1 u 11 pona.
ITonaBnenue makcumyMmoB. Mcnons3oBanue MakCUMyMOB |
u Il pona nns aHanTUTUYECKUX LENEei.

KOOPANHALIMOHHOTO YHCiIa U KOHCTaHTHI
HECTOMKOCTH KOMILIEKCHBIX HOHOB.
YpaBHeHHE HEOOpATHMOit
nossiporpaduueckoid BonHbl. CHocoObl
OIpeeIeH s KOHLEHTPAUN
JENoIAPU3aTOPOB B OIIporpaduu (MeTox
KaJTHOPOBOYHBIX MPSIMBIX, METO
CTaH/apTHBIX 100aBOK, JOrapu(hpMUIECKUI
ananmu3). KatanuTuueckue TOKH.

cobecenoBanue
0 BOMpPOCam,
KOHTPOITbHBIC
paboThHI,  TecT,
peueHue 3aaad,
BBIITOJIHCHHUC
Kelc-3agaHus

15 BoJsbTamMnepoMerpuyeckue MeTOAbl AHAJIM3A. DNEeKTpobl, UCOIb3yeMble B MeToe 1B Koncrexkr, M-OIIK-1, [1-9],
WuBepcuonnas onbrammnepoMetpus (UB). CymaocTs (PTYTHBIE ¥ PTYTHO-TPAaQUTOBBIE IIOJrOTOBKA K M-OIIK-2 [12],
MeToza, Kiaccupukanusi. TeopeTHuecKine OCHOBB METO/IA. anekTposl). MHBEpCHOHHAS 71abopaTopHOMy ! [13]
ITapameTpuueckas teopus Merona B Ha pryTHOM BOJITAMIIEPOMETPHS TBepABIX (as. Teopus 3aHATHIO, M-IIK-2
cepuueckoM aiekTpoze. Biusinue hakTopoB Ha riryOHHY EKTPOXHMHHECKOTO PACTBOPEHHS cobeceioBaHme
aHO/HOTO NMHKa (KOHIEHTPAIUS HOHOB, BPEMS METAIITOB C TIOBEPXHOCTH TBEPIOTO II0 BOTIpOCaM,

NIEKTPOIIN3a, 00BEM pacTBOpa, 00bEM PTYTHOH KaIuy, WHHDHEPEHTHOTO HMEKTPOTA KOHTPOJIbHBIE
MOTEHINAT IICKTPOIIH3A). ' paboThl,  TecT,
pelIeHue 3a1a4

16 BoabTamnepoMerpuyecKkue MeTobl aHAIU3A. TBep/ble (MHEPTHBIE) DIEKTPOJbL. Komucrrexr, M-OIIK-1, [1-9],
BonbsTamnepometpust ¢ ObICTpOi (JIMHEHHO) pa3BepTKOM OnpenenseMble BemecTa. MeTomuka MTOJITOTOBKA K M-OTTK-2 [12],
moTeHImana (ocInIorpaduaecKkas moysporpadus). OTIPE/ICNICHNS TIPe/ielIa OGHAPYKCHHUS B 71200paTopHOMy ' [13]
Huknuyeckas BonbTamnepoMeTpus. IlepeMeHHOTOKOBas metone UB. BosmosxkHocTH Metona VB u 3aHATHIO, M-IIK-2
BosibTamIiepoMeTpusi. CyIHOCTh METO/a. TepCTIEKTHBBI PA3BUTHA. cobeceoBaHme

0 BOIPOCaM,
KOHTPOJbHEIE
paboThBI,  TecT,
pemieHre  3ajad,
BBINOJIHEHHE
Kelc-3agaHus

17 BoJsbTamMnepoMerpuyeckue MeTObl AHAJIM3A. KpuBble amnepoMeTpuuecKoro TMTPOBaHUS Koncrexkr, M-OIIK-1, [1-9],
Hopmanbhas u auddepennnanstas MMITyIbCHAs (AT) pu MOCTOSTHHOM U U3MEHSIOTIIEMCS TIOZIrOTOBKA K M-OIIK-2 [12],
nossiporpadus. KBagpaTHo-BOTHOBAS MONIApOTpadus. 06BEME THTPYEMOTO PAcTBOPA. 71200paTopHOMY ! [13]
AmMriepomeTpus 1 aMIepOMETPHICCKOE THTPOBAHHE. IIpuioxxeHne aMnepoMeTpuYECKOro METoAa 3AHATHIO, M-TIK-2
CymHocTs MeTo1a. AMIEPOMETPUIECKOE TUTPOBAHUE C ISt OTIPEIENeHHs (PU3HKO-XHMHUECKUX cobeceoBaHme
OJITHUM U ABYMS TOJIIPH30BaHHBIMH 3JIEKTPOIAMH XapaKTEPHCTHK (OMpeeneH e 0 BOIPOCaM,

KOHTPOJbHBIE

IIPOU3BCACHUS paCTBOPUMOCTH U
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KOHCTAHTBI HECTOMKOCTH KOMIUIEKCHBIX
noHOB). [IpenmymiecTBa MeToa

pabotel,  TecT,
BBINOJIHEHUE
Kelc-3agaHus

Hroro

34

34

76
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6. O6pa3oBaTe/ibHbIE TEXHOJIOTHH

JUist JOCTHXKEHHS TIAaHUPYEMBIX pe3yJabTaToB 00ydeHus B aucuuiuimHe « COBpeMeHHBIE
AIIEKTPOXUMUYECKHE METO/bl» HCIONb3YIOTCS pa3iHYHble 00pa30BaTeNbHbIE TEXHOJIOTUU:
AKTUBHBIC U HUHTEPAKTUBHBIE (POPMBI:

Ne Tema Bun Kosmmuecrso AKTHBHbDIE HNuTepakTus
3aHATHSA acos dhopmbl Hble GOpMBI
1 BBenenue B Jlexnms 2 [Ipobnemuas
3JIEKTPOXUMHUYECKHE JIeKIuA

MeToabl anaau3a (AXMA).
Knaccudukamnus 9XMA, ux
0COOEHHOCTH,
9YBCTBUTEIBHOCTb,
TOYHOCTb, pa3pelraoniast
crocoOHOCTh TEeHICHIINK U
MEPCIICKTUBBI Pa3BUTHUS
OXMA. IlyTu noBsIIICHUSA

YYBCTBUTEIBHOCTH
2 Brenenue B Jlexmms 2 MonenupoBaHue
JIEKTPOXUMHYECKHE KJIACTEpOB U OJI0Ka
MeToabl aHaau3a (AXMA). TIPOOIEMHBIX
OmnpenemnsieMble KOMIOHCHTEHI. BOTIPOCOB

BemecTna, Memaromue
MPOBEICHUIO aHAJIH3A.
TpeboBanust, IpeIbIBIISEMbIE
K MOJIrOTOBKE MPO0.
OcCHOBHEBIE CTaguU

JNEKTPOXUMHIECKOTO
aHAIN3a
3 PaBHOBecHbIE Jlexmms 2 MonenupoBaHue
IJIEKTPOXHUMHUYECKHE KJIacTepoB U O10Ka
MeTO/bl. pOOIEMHBIX
Konaykromerpuueckue BOIIPOCOB

METOABI aHANK3a. [[pUHIIHITEL
U KJIacCU(UKAINS METO/IA.
DIEeKTPONPOBOTHOCTh
PacTBOPOB 3JICKTPOIUTOB
(ynenpHas, S5KBUBaJICHTHAS,
MOJIEKYJISIpHAS ).
3aBHCHUMOCTh
3NEKTPONPOBOJHOCTH OT
OKCICPUMEHTAJIbHBIX
napameTpoB (TIPUPOIEI HOHOB
U pacTBOPHUTEIL,
KOHLIEHTPalUH, TEMIIEPATyPBI

u IIp.).
4 PaBHoBecHBIC Jlexnus 2 Jlexkuus ¢ paz6opom
3JIeKTPOXHMHUYECKHe KOHKPETHBIX
METO/bI. cUTyalun
Kongykromerpuueckue

METO/Ibl aHAJIU3a.
IIpumenenue npsmon
KOHAYKTOMETPHHU.
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Amnmapatypa U TeXHUKa
KOHTyKTOMETPUUECKUX
HU3MEpEHUi.
Konnykromerpuueckoe
tutposanue (KT)

5 PaBHoBecHBbIE Jlexmus 2 Jlekmus-
TEKTPOXUMHYECKHIE BU3yaJTU3aIHs
MEeTO/bI. (BUIEO3AITHCH,
[MoTeHmoMeTpuvIecKue KAHOQHITBEM)
METO/IBI aHAJIM3a

6 PaBHoOBecHbIE Jlexnms 2 Jlexmms ¢ paz6opom
3J1eKTPOXHUMHUYeCKHe KOHKPETHBIX
MeToabl. Knaccudukarms CUTyauun
3J1eKTpoaoB. M3mepenue
noreHuuanos. smepenue pH
PJICKTPOXUMUYCCKUM METOAOM.
OO011ast TeXHUKA U anmnaparypa
TOTCHIIUOMETPHUUICCKOTO
aHaynn3a. MHauKaTOpHbIE
3MEKTPOBI U 3JIEKTPOMBI
CpaBHEHUsI. MeToxbl
OTIpeieTICHUS] KOHEYHOW TOUKH
MOTEHIITOMETPHIECKOTO
tutpoBanus (I1T).
KommniencanmonHsie u
HCKOMIICHCAIITMOHHBIC MCTOIbI
T

7 OcCHOBHBIE Jlexuus 2 Jlexuus-6ecena
3aKOHOMEPHOCTH
3JIEKTPOXMMHUYECKOM
KHHETHKH.
DJIeKTPOXUMUYECKH e
METO/Ibl, OCHOBAHHbIE HA
MOJISIPU3ALHH YJIEKTPOIOB.
DNEKTPOXUMHUUECKHE
METO/Ibl, OCHOBAHHBIC Ha
MOJIIPU3AIIUH IEKTPOIOB U
MPOTEKAHUH TOKA Yepes
371ekTpoabl. OCHOBHBIE
3aKOHOMEPHOCTH
IIEKTPOXHUMUAIECKOH
KuHEeTUKH. OCHOBHBIC
TIOHSATHS
IIEKTPOXHUMUAIECKOH
KHHETHKH (TOK,
nepeHanpsHKeHue,
0o0paTuMBbIe 1 HEOOpATHMEIC
nponieccer). Ctaanu
AIIEKTPOXUMHUYUECKOTO
npouecca. luddy3nonno-
KOHIICHTPAIlHOHHAS
MOJISIPU3AITHSL.
3aKOHOMEpHOCTU
muddysun. 1-w1id u 2-0it
3akoHbl Quka. YpaBHEHUS
KOHIICHTPAIMOHHON
MOJIIPU3AIUH (Teopus
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Hepucra-JleBnua). Kputnka
teopun HepHcera.

8 OcHoBHBIE Jlexums 2
3aKOHOMEPHOCTH
3JIeKTPOXMMHYeCKOii
KHHETHKH.
DJIEKTPOXUMHYECKHUe
METO/bl, 0OCHOBAHHbIE HA
NOJISIPU3AILUH JIEKTPO/0B.
DNeKTpOXIMHIECKAS
nosispuzanyst. Teopus
3aMeUIEHHOTO paspsizia-
noHm3anuu. CTpoeHue
JIBOMHOTO 3JIE€KTPUYECKOTO
cinos (I2C) u ero BausiHUE
Ha KHHETUKY
QJICKTPOXUMHUUICCKUX
mnpoueccos. [IpuunHel
obpazoBanus [13C. Metonsr
n3yuenus [19C.
ONeKTpOKaNUIIIIPHBIE
kpuBble. DazoBast
HOJISPH3AIISL

Jlexknus-
BU3YaIH3aIHU
(Buaeo3anuce,

KAHOQHITBEM)

9 OcHoBHbIE Jlexnus 2 MopenmupoBanue

3aKOHOMEPHOCTH KJIacTepoB U OJ0Ka
3J1eKTPOXUMHUYECKOM TIPpOOIEMHBIX

KMHEeTHKH. BOIPOCOB
DJIeKTPOXUMHUYECKHe
METO/ibl, 0CHOBAHHBIC HA
NOJISAPU3ALUM 3JIeKTPO/AOB.
DNEeKTPOIU3.
DNEeKTPOXUMHYECKOE
BBIJICJICHHE METAJIIOB.

Y cToHYHMBOCTh BOJHBIX
pacTBOpPOB IpH
3JIEKTpOosIH3e. 3aKOHBI
®apagnes. Beixon 1o Toky.

10 OcHoBHBIE Jlexmus 2
3aKOHOMEPHOCTH
3JIEKTPOXHMHYECKOMH
KHHETHKH.
DJIeKTPOXUMHYECKHUe
MeTO/Ibl, 0CHOBAHHbIE HA
MOJISIPU3AINH YJIEKTPOIOB.
Arnmapatypa u obmiast
TEXHHKa
INEKTPOXUMHUECKUX
omnpezaesneHnit. Metobl
JIEKTPOAHAIIH3A.
Berienenue Ha karoje, Ha
a”oze. OcaxxaeHne Ha
PTYTHOM 3JIEKTPOJIE.
OneKTponau3 npu
KOHTPOJUPYEMOM TOKE U
AIIEKTPOIIN3 TIPH
KOHTPOJIIPYEMOM

Jlexnus-
KOHCYJIBTAIUS

17



CHUCTEMA MEHEJUKMEHTA KAYECTBA
VYrpasnenue J0KyMeHTHPOBaHHOU uHbopMarmei 7.5.3

Munrcreperso Konrexkcr opranmsamuu 4. O6ecnieuenne 7. (Ilepconan 7.1.2)

HayKH U BBICIIEro oopasoBanusi PO

Crpanwuma 18 u3 40
DOI'bOY BO «COI'Y»

Brnanenen npornecca 7.5.3: Otaen J0KyMeHTOOO0pOTa
Bup noxymenTa: [TonoxxeHue 1o AesTeNbHOCTH

Honoxenue o0 pazpaborke u peanuzanuu OIIOIT COT'Y

noteHuuane. ITpumepsl
OTIpPE/IEICHNUS BELECTB
METOJIaMH 3JIEKTPOJIH3a.
Merton BHyTpEHHETO
3MeKTponIu3a. MexaHu3M
JIEKTPOJHBIX MPOIIECCOB Ha
KaTOZE M aHOZIEe

11 OcHoBHBIE Jlexkums 2 MopenmupoBanune
3aKOHOMEPHOCTH KJIacTepoB U OJ0Ka
3J1eKTPOXUMHUYECKOM TIpOOIEMHBIX
KHHETHKH. BOIIPOCOB
DIeKTPOXUMUYECKHE
MeTO/bl, 0OCHOBAaHHBIE HA
MOJISIPU3AIUH 3JIEKTPO/IOB.
Kynonometpus. [Tpunimn
METO/a, KITaCCU(pUKAIIHS.
YcnoBus, onpeaensonme
100 % BBIXOA IO TOKY MPH
3NEKTPOJHBIX MPOIIECCaAX.
Kynonomerpus npu
KOHTPOJIMPYEMOM
MOTeHIMale. Anmnaparypa.
Kynonomerpus npu
MOCTOSTHHOM TOKE.
Amnmapatypa, TeXHUKa
BBITTOJTHEHHSI.

12 OcHoOBHBIE Jlexmus 2 Jlekmus-
3aKOHOMEPHOCTH BU3yaJTU3aIHs
3J1eKTPOXUMHUYECKOH (Buneo3anucs,
KHHETHKH. KHHO(UITBEM)
DJIeKTPOXUMHUYECKH e
MeTO/bl, 0CHOBAHHBIE HA
MOJISIPU3AIUH YJIEKTPOI0B.
Kynonomerpuueckoe
tuTpoBaHue. CymHOCTh
MeTOJIa, UCTOPHUS
BO3HHKHOBEHHS U Pa3BUTHSL.
Amnmapartypa, TeXHHKa
BBITTOJTHEHHS

13 BoJsibTamMnepoMerpuyeckue Jlexuus 2 Jlexuus ¢ pazbopom
METOAbI AaHAJIU3A. KOHKPETHBIX
Honsporpaduyeckuii METOxR CHTyaIHit
aHanmza. CynHOCTh METO/1a,
HUCTOpPUS BO3HUKHOBEHUS U
passutus. O6mactu
MIPUMEHEHHUS TOJSIporpaduu.
[punumn
HOJSIPOrpadUIeCKUX
HU3MEpEeHuil.
Oco0eHHOCTH PTYTHOTO
Kamaromiero 3JIeKTpoa.
TpeboBanus k cocTaBy
nossiporpadupyemMoro
pactBopa. Teopus
noJsiporpadguIecKkux
METOJIOB aHAJIH3A.
Juddy3nonnsnii Tok. BeBog

18
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YpaBHEHUU JJIs

Crpanwuma 19 u3z 40

14

1 (y3MOHHOTO TOKa Ha
TUIOCKOM U C(hepHIECKOM
anextpoaax. JInneinas
muddysus k pactynemy
KaIeJbHOMY 3JIEKTPOY.
VYpaBHenue MnbkoBuya.

@®akTOphbl, BIUSAIOLINE HA

BEMYHNHY TUPPY3HOHHOTO
TOKa.

METOAbI AaHAJIN3A.

BoJubsTamnepomerpuyeckue

Jlexnusa

[Monsiporpadudeckne BOTHEIL.
[Monsporpaduueckue
MaKCHMYMBI; IPHIHHBI HX
BO3HHMKHOBEHHS. Brmsiane
PacTBOPEHHOTO KUCIIOPOAa
Ha BUJ NOJISpOrpaduuecKkoit
BoJIHBL. MakcumyMmsl I 1 11
pona. [TonaBnenne
MaKCHMYMOB.

Hcnonp3oBaHne MaKCHUMYMOB
I'u Il pona nus
AHAIMTUYECKUX LIEIEH.
BoJubTamnepomerpuyeckue

Jlexnusa

MonenupoBaHue

KJIacTepoB U OJIoKa

POOIEMHBIX
BOIIPOCOB

16

MeTO/bl AHAJIN3A.
MuBepcuonHast
BosbTammnepometpust (MB).

CymHoCTh METOA,
KIaccu(UKaIus.
TeopeTndeckre 0OCHOBBI
Mmerona. [lapamerpuueckas

teopus merona 1B Ha
pTyTHOM cheprueckom
astexTpoje. Bimsiane
(akTOpOB Ha IITyOUHY
AHOJIHOTO MTHKA
(KOHIIEHTpALIKsI HIOHOB, BpEMsI
3JIEKTPONIN3a, 00BEM
pacTBopa, 00beM PTYTHOM
KaIuTi, MOTEeHINAI
AIIEKTPOJIN3A).
BosasTamnepomerpuueckue

Jlekuus

Jlexmus-
KOHCYJIBTAIUS

17

BoabTamnepomerpuyeckne

MeTOAbI aHAJIU3A.
Bonprammnepomerpusi ¢
OBICTpOY (JIMHEWHOH)
pa3BepTKO# NOTEeHIIMaNa
(ocummnorpadudeckas

nossiporpadus).
Huknnyeckas
BOJIbTAMITEPOMETPHSL.
IlepemenHoTOKOBaAs
BOJIETAMIIEPOMETPHSL.
CynHoCTh MeTOAA.

METOAbI aHAJJHN3A.

Jlexmus

Jlexuus ¢ pazdbopom
KOHKPETHBIX
cutyanui

Hopmanbhas u
muddepeHnransHas

HMITYJIbCHAS TIOJIsIporpadus.

Jlexkuus ¢ paz6opom
KOHKPETHBIX
cUTyauun

19
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KBaznparHo-BoiHOBas
nossiporpagust.
AmnepomMeTpus U
aMIIepOMETPUIECKOE
tutpoBanue. CyIHOCTh
MeToJa.
AmnepoMeTpHudyecKkoe
TUTPOBAHUE C OJHUM U JIBYMSI
MOJIIPU30BAaHHBIMHU
3NEKTPOJaMHU

18 BeBenenne B JlabopartopHoe 2
IIEKTPOXUMHUYECKHE
MeToabl aHaau3a (AXMA).
Knaccudukanus 9XMA, ux
0COOCHHOCTH,
9YBCTBUTEIBHOCTb,
TOYHOCTB, pa3perrarmas
crocoOHoCTh TeHIEHITUN 1
MIEPCIICKTHBHI Pa3BUTHUS
OXMA. IlyTy nOBBILIEHUS
YYBCTBUTEIHHOCTH

KomnsrotepHas
CUMYJISIIIUS

19 BBenenne B JlaGoparopHoe 2 Pabora B ManbIx
JIEKTPOXUMHYECKHE Tpymmax
MeToabl aHau3a (AXMA).
OmnpenensieMble KOMIOHEHTBI.
BemiectBa, Memaromme
MPOBE/ICHUIO aHAIH3A.
TpeboBanus, npeabsBIsieMble
K MTOJITOTOBKE Tp00.
OCHOBHEBIE CTagUuH
ANEKTPOXUMHUIECKOTO
aHaau3a

20 PaBHOBecHBIE Jla6opatopHoe 2
3J1eKTPOXUMHUYECKHe
MeTO/BbI.
KonnykTomerpuueckue
MeTOo/bl aHanu3a. [IpuHnuns
U KJaccU(pUKanys MeToa.
DNIEeKTPONPOBOTHOCTH
PacTBOPOB 3JIEKTPOIUTOB
(ynenpHas, S5KBUBaJICHTHAS,
MOJIEKYJISIpHast).
3aBUCUMOCTh
JIEKTPOIIPOBOAHOCTH OT
9KCIIEPUMEHTAIILHBIX
napaMeTpoB (TIPUPOEI HOHOB
W pacTBOpPHUTEIIS,
KOHIICHTPAINH, TEMIIEPaTyPHI
U JIp.).

Komnerorepnas
CUMYJISIIHS

21 PaBHoBecHBbIE
JIEKTPOXMMHYECKHe
METO/IbI.
Kongykromerpuueckue
METObI AaHANIN3A.
IIpumenenue npsmMoit
KOHJTyKTOMETPHH.
ArnnapaTypa U TeXHHKa

Mo3sroBoi wrypm
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KOHTyKTOMETPUUECKUX
HU3MEpEHUi.
Konaykromerpuueckoe
tutposanue (KT)

22 PaBHOBecHBIE Jla6opatopHoe 2 Pabora B ManbIx Komnbrotepnas
3JIEKTPOXUMHUYecKHe rpynmnax CUMYJISIIAS
METO/BI.
IToTeHuroMeTpuyECKHE
METO/IBI aHAIN3a

23 PaBHoBecHbIE Jlaboparopuoe 2 Mo3roBoii mrypm
3J1eKTPOXHUMHUYeCKHe
Metoabl. Knmaccudukarms
3J1eKTpoaoB. M3mepenue
noreHuuanos. M3smepenue pH
PJICKTPOXUMUYCCKUM METOIOM.
OO011ast TeXHUKA U anmnaparypa
MMOTCHIIUOMETPHUUICCKOTO
aHain3a. MHauKaTOpHbIE
INEKTPOJBI U DJICKTPOIBI
CpaBHEHUsI. MeToxbl
OTIpeeTICHUS] KOHEYHOW TOUKH
MOTEHIITOMETPHIECKOTO
tutpoBanus (I1T).
KommniencanuonHsie u
HEKOMIIEHCAIMOHHbBIE METOIBI
T

24 OcHoBHBIE JlabopatopHoe 2 PaGota B MaJbIX
3aKOHOMEPHOCTH rpymnmnax
3JIEKTPOXHMHYECKOMH
KHHETHKH.
DJIeKTPOXUMUYECKH e
MeTO/Jbl, 0OCHOBAHHbIE HA
MOJISIPU3AIUH JIEKTPOI0B.
DNEKTPOXUMHUUECKHE
METO/Ibl, OCHOBaHHbIE HA
MOJISIPU3ALUH 3JIEKTPOIOB U
NPOTEKaHUH TOKa uepe3
371ekTpoabl. OCHOBHBIE
3aKOHOMEPHOCTH
3IEKTPOXUMUYECKOU
KnHETHKH. OCHOBHBIE
MOHATHS
INEKTPOXUMHUYECKON
KHHETHKH (TOK,
HepeHanpsHKeHHE,
oOpaTuMBbIe 1 HEOOpaTHMEIE
nporieccel). Ctaguu
INEKTPOXUMHUUECKOTO
npouecca. luddy3nonno-
KOHILIEHTPAIL[IOHHAS
TOJISIPU3ALIHSL.
3aKOHOMEpHOCTU
muddysun. 1-w1if u 2-0it
3aKkoHbl Quka. YpaBHEHUS
KOHILICHTPALHOHHON
MOJISIPU3AIUH (Teopus
Hepncra-JleBnua). Kputnka
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Crpanuma 22 u3 40

teopun HepHcera.

25

OcHoBHBIE
3aKOHOMEPHOCTH
3JIEKTPOXHMHYECKOM
KHHETHKH.
DJIEKTPOXUMHYECKHUe
MeTO/bl, OCHOBAHHbIE HA
MOJISIPH3AINH YJIEKTPO/IOB.
DNeKTpOXIMHIECKAS
nosispuzanus. Teopust
3aMeUIEHHOTO paspsizia-
nonmzanuu. CtpoeHue
JIBOITHOT'O AJIEKTPUYECKOTO
cinos (JI2C) u ero BausiHUE
Ha KHHETUKY
INMEKTPOXUMHUUECKUX
npoueccos. [IpuunHel
obpazoanus JI9C. Mertos
nzyuenus [19C.
ONeKTpOKaNUIIIIPHbIE
kpusble. DazoBas
TOJISAPH3ALHSL

JlaGoparopHoe

PaGoTa B MabIx
rpymnmax

26

OcHoBHbIE
3aKOHOMEPHOCTH
3JIEKTPOXHMHYECKOMH
KHHETHKH.
DJIeKTPOXUMUYECKH e
MeTO/Ibl, 0CHOBAHHbIE HA
MOJISIPU3ALHH YIEKTPOIOB.
DNEeKTPOIH3.
DNEKTPOXUMHUYECKOE
BBIJICJICHUEC METAJUIOB.

Y cToHYHMBOCTh BOJHBIX
PacTBOPOB MpH
ANEKTpoH3e. 3aKOHBI
®apagnes. Beixon 1o Toky.

JlaGoparopHoe

IIpoexTHas
pa3paboTka

Kpyrasiii cton

27

OcHoBHbBIE
3aKOHOMEPHOCTH
3JIEKTPOXMMHUYECKOM
KHHETHKH.
DJIeKTPOXUMUYECKH e
MeTO0/Ibl, OCHOBAaHHbIE HA
NOJISIPU3AIUH YJIEKTPOIOB.
Arnmapatypa u obmiast
TEXHUKA
INEKTPOXUMUICCKUAX
onpeaeneHuid. Meroabl
JNEKTPOaHAJIH3A.
Brienenue Ha KaToje, Ha
aHoze. OcaxxaeHue Ha
PTYTHOM 3JIEKTPO/IE.
OneKTponau3 npu
KOHTPOJHPYEMOM TOKE U
AIIEKTPONIN3 TIPH
KOHTPOJIHPYEMOM

norenumaine. [Ipumeps

JlaGoparopHoe

Pabora B ManbIx
rpymnmnax

Case-study
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OTIPEJIETICHUS BEIIECTB
METOJAMH 3JIEKTPOJIN3a.
Merton BHyTpEHHETO
3JeKTponu3a. MexaHusm
ANEKTPOAHBIX IPOLIECCOB Ha
KaToZE M aHOZIEe

28 OcCHOBHBIE JlaboparopHoe 2 MopaenupoBanue
3aKOHOMEPHOCTH KJIacTepoB U OJIoKa
3JIeKTPOXMMHYeCKOii IPpOOIEMHBIX
KHHETHKH. BOIIPOCOB
DIeKTPOXUMUYECKHE
MeTO/bl, 0CHOBAHHbIE HA
NOJISIPU3ALUH JIEKTPO/I0B.
Kynonometpus. Ilpunuun
MeTo/1a, KITacCHu(UKaIys.
YcnoBusi, onpeaensonme
100 % BBIXOA IO TOKY MPH
3JEKTPOAHBIX Ipoleccax.
Kynonomerpus npu
KOHTPOJIHPYEMOM
MOoTeHIIMaje. Anmnaparypa.
Kynonomerpus npu
IIOCTOSTHHOM TOKE.
Amnmaparypa, TeXHUKa
BBIITOJTHEHMS.

29 OcHoBHBIE JlaGoparopHoe 2 JlemoBas
3aKOHOMEPHOCTH yueOHas urpa
3JIEKTPOXHMHYECKOMH
KHHETHKH.
DJIeKTPOXUMHUYECKHUEe
MeTO/bl, 0CHOBAHHbIE HA
NOJISPU3ALUM 3JTeKTPO/AOB.
Kynonomerpuueckoe
tuTpoBaHue. CymHOCTh
MeTOJIa, UCTOPHUS
BO3HUKHOBEHHMS M PA3BUTHS.
Amnmaparypa, TeXHUKa
BBIITOJTHEHHS

30 BoJubTamnepomerpuyeckue | JlaGopaTopHoe 2 MonenupoBaHue
METO/bI aHAIM3A. KJIaCTEpOB U OJI0Ka
[Moasiporpaduueckuii MmeTos POGIEMHBIX
ananusa. CylHOCTb METO/a, BOIIPOCOB
UCTOpPHS BOSHUKHOBEHUS U
pasButnsa. O0xacTu
MIPUMEHEHHUS TOJSIporpaduu.
IIpunuun
noJisIporpadguuecKkux
HU3MepeHuil.
Oco0eHHOCTH PTYTHOTO
Kamaromiero 3JIeKTpoa.
TpeboBanus k cocTaBy
noJisiporpadgupyemMoro
pactBopa. Teopus
HoJSIporpadMIecKux
METOZOB aHAIH3A.
Huddy3nonnsnii Tok. Beog
YpaBHEHUM JJIst
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1 (y3MOHHOTO TOKa Ha
TUIOCKOM U C(hepHIECKOM
anextpoaax. JInnennas
muddysus k pactymemy
KaIeJIbHOMY 3JIEKTPOY.
VYpasaenue MnbkoBuua.
®akTophbl, BAUSAIOLINE HA
BENMYNHY TUPPY3HOHHOTO
TOKA.
BoJubsTamnepomerpuyeckue Pabora B Manbix Mosrosoi
MeETOoAbI aHAJIU3Aa. rpymnmnax ITYpM
[Monsiporpadudeckne BOTHEIL.
[onsiporpaduueckue
MaKCHMYMBbI; IIPUYHHBI HX
BO3HHKHOBEHHS. Brmsiane
PacTBOPEHHOTO KUCIIOPOAa
Ha BUJ NOJISpOrpaduuecKkoit
BosHBL. Makcumymsl [ u 11
pona. [lonaBnenue
MaKCHMYMOB.
Hcnonp3oBaHnEe MaKCHUMYMOB
I'u Il pona s
AHAIMTUYECKUX LIEIEH.
BoabsTamnepomerpuyeckne Jenoas
MeETOAbI AaHAJIM3A. yqe6Ha;[ urpa
MuBepcuonHast
BosbTammnepometpus (MB).

CymHOCTh METOA,
kiaccupuKaIus.
Teopernueckre OCHOBBI
Mmerona. [Tapamerprueckas

teopus merona 1B Ha
pTyTHOM cheprueckom
astexTpoze. Bimsiane
(akTOpOB Ha TITyOUHY
AHOJ/IHOTO TTHKa
(KOHIIEHTpanKsa HOHOB, BpeMs
3JIEKTPONIN3a, 00bEM
pacTBopa, 00beM PTYTHOM
KaIuTi, MOTEeHINAI
DJIEKTPOIIH3A).
BoabTamnepomerpuyeckne
MeTO/AbI aHAJIH3A.
BonsTamnepomerpust ¢
OBICTpOY (JIMHEWHOH)
pa3BepTKO NOTEHIHAIA
(ocuumnorpadudeckas
nossiporpadusi).
Huknuueckas
BOJIbTAMIIEPOMETPHSL.
IlepemeHHOTOKOBAS
BOJIBTAMIIEPOMETPHSL.
CymHOCTh METOAA.
BoabTamnepomerpuyeckne

31

JlaboparopHoe 2

32

JlaGoparopHoe 2

JlaGoparopHoe 2

Pabora B ManbIx
rpymnmax

JlaGoparopHoe 2

MeTObI AaHAJIN3A.
Hopmanehnas u
nuddepernranbHas
HAMITYJIbCHAS TIOJNISIpOrpadus.
KBanparHo-BoHOBas
nossiporpadusi.

PaGoTa B MaJIbIX
rpymmax
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AmnepoMeTpus U
aMIIepOMETPUYECKOE
tuTpoBanue. CyIHOCTb
MeToza.
AMIIEpOMETPUUECKOE
TUTPOBAHUE C OJHUM U ABYMS
MOJISIPU30BaHHBIMU
3NEeKTPOJaMHU

7. Y4eOHO-MeToAnUYecKoe o0ecneyeHue caMoCTOATEIbHOIH padoThl

Neni/m Haumenoanue Buga CPC Ob6bveMm B AY
1 Pabora ¢ nureparypHbIMU 1 UHBIMU UCTOYHUKAMHU 9
uH(OPMAIIUHU TI0 U3y9aeMOMY pa3einy (COCTaBICHHUE OTIOPHOTO
KOHCIICKTA)
2 [ToaroroBka K MpakTU4ecKUM padoTam 10
3 W3ydeHue maTepurana, BHIHECEHHOTO Ha CAMOCTOSTEIbHYIO 9
paboTy (KOHCIIEKT-CXeMa)
4 [ToaroroBka Kk KOHTPOJIBHBIM pabOTaM, TECTaM, KOJUIOKBUYMY 9
5 Hanmucanue pedepara (3cce, 10kiIaaa, HAYIHOH CTaThU) TIO 9

3aJIaHHOM TTpo0JIeMe

6 BrimonHenue nomManHux 3a1anuil (perieHue CuTyalnoHHbIX 10
3a/1a4, IPOBEJICHNUE TUIIOBBIX PACUETOB, BHIIIOJIHEHUE KEHC-
3a/IaHui ), TPEAYCMOTPEHHBIX TPOTrPAMMON TUCIIUTIITUHBI

7 CocraBieHue rioccapus 10
8 Pa3zpaboTka MyIbTUMETUIHOW TTPE3CHTAINH 10
9 Hroro 76

8. OueHouHbIE cCpeACTBA 1JIsl TEKYIIero KOHTPOJIS yCIeBaeMOCTH, py0e:KHOl aTTecTalliy U
NPOMEKYTOYHOM ATTEeCTALMH 10 MTOraM OCBOEHMS TUCHUIIUHBI

8.1. OueHoyHbIe cpeacTBa AJIs IPOBEACHUS TEKYLIEro KOHTPOJIsl yCIeBAEMOCTH

HasnaueHune OLIEHOYHBIX CPEACTB TEKYIIEro KOHTPOJS - BBISBUTH C(OPMUPOBAHHOCTH
koMmnerennuit OIIK-1, OIIK-2, I[TK-2.

O0pa3usbl OnmJieTa KOHTPOJIA MaTepHaJia K KOHTPOJIbHOI padore
no TeMe " BBenenue B anekTpoxumuueckue Meto bl ananuza (9XMA). Knaccudukanus
OXMA, ux 0cOOCHHOCTH, YYBCTBUTEIIBHOCTh, TOYHOCTD, pa3periaromias CioCOOHOCTb.
Tennenuuu u nepcrnekTuBbl pasBUTH D XMA. [1yTH NOBBIIEHNS YyBCTBUTEIBHOCTH.
OmnpenensiemMble KOMIIOHEHTHI. BemecTa, Meniaromue npoBeeHuIo aHanu3a. TpeboBanus,
MpeIbsBIsieMble K TOATr0TOBKe Mpo0. OCHOBHBIE CTAANH JIEKTPOXUMHUUYECKOTO aHaIn3a"
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Bapuanm 1

1. TlepeuunciauTe OCHOBHBIE MICKTPOXUMHUYECKUE METO bl aHamu3a (OMA).

2. HazoButre Hambonee miepcnekTHBHBIM OMA u  gaiite  00OCHOBaHUWE
11€J1€CO000Pa3HOCTU €r0 IPUMEHEHUS.

3. CdopmynupyiiTe TpHHIHNI, KA B OCHOBe Kiaccupukammu DMA,
pexomenoBannoi MKOITTAK?

4. llpemioxure cxemy D3JIEKTPOXUMHUYECKOM s4Yeku (Lenu) ¢ IEepeHOoCcoM,
COCTOSIIIIETO M3 CEepeOpsIHOrO0 HMHIMKATOPHOTO JJIEKTPOJa U KaJIOMEJIBHOTO
9JIEKTPOAa CPaBHEHHUSI.

Bapuanm 2

1. ConocraBbTe 4YyBCTBUTEIBHOCT OMA € XUMHUYECKUMH M JIPYyrUMHU
MHCTPYMEHTAJIbHBIMH METO/IaMHU.

2. YKaxuTe AMana3oH KOHLEHTpPALUil, Ipu KOTOPBIX IMPOBOJATCS aHATUTUYECKHE
HM3MEpeHUsi ¢ momoIbo IMA.

3. Kakue ¢usnueckue napamerpbl HCHOJIB3YIOTCA B KadeCTBE AHAIUTHYECKUX
CUTHAJIOB B 3JIEKTPOXUMHUYECKUX U3MEPEHUSIX ?

4. Ilpennoxute CcXeMmy OJJIEKTPOXUMHUYECKON S4eWku (Lenu) ¢ MepeHocoM,
COCTOSIIIIETO M3 CEPeOpPSIHOIO HHIAMKATOPHOTO 3JEKTpPoJa M  BOJOPOAHOIO

SJICKTpOaa CPAaBHCHUA

Bomnpocel 11 caMOKOHTPOJIA

no teMe " BBenenue B anekTpoxumuueckue Meto bl ananuza (9XMA). Knaccudukanus

OXMA, ux 0cOOCHHOCTH, YYBCTBUTEIIBHOCTh, TOYHOCTD, Pa3pelIaroniasi CloCOOHOCTb.
Tennenuunu u nepcnektusbl pa3BuTus DXMA. [1yTu noBbILIEHUS YyBCTBUTEIBHOCTH.

OmnpenensiemMble KOMIOHEHTHI. BelecTsa, Melmaromue NpoBeJeHU0 aHanu3a. TpeOoBaHus,

MMPpEABABISACMBIC K ITIOATOTOBKE Hp06. OcHOBHBIC CTaAuU SJICKTPOXUMHUYCCKOT'O aHammza"

N Ok owdPE

JlaiiTe onpeesieHne 3IEKTPOXUMUYECKUM METOAAaM aHAIH3a.
Knaccugukanus >eKTpoOXUMHUECKUX METOI0B aHAIN3A.

Ha yeM oCHOBaH KyJIOHOMETPUYECKHI METO1 aHaIHU3a?

CyIHOCTb U Pa3HOBUAHOCTH 3JEKTPOrPaBUMETPHUUECKOT0 aHAIN3A.
KakoBa 0cHOBa NOTEHIIMOMETPUYECKOTO aHaAIN3a?
UyBCTBUTEIBHOCTh, TOYHOCTh, pa3pelaronias cnocoonocts IXMA.
Tennenuuu u nepcrnekTuBsl pazputus D XMA.

ITytu noBelIeHUs 4yBCTBUTENBHOCTH DXMA.
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9. Omnpenensiemble KOMIOHEHTHI DXMA.

10. BemectBa, Memiaromue IMPOBEICHUIO aHAIM3a PA3JIUYHBIMU AJIEKTPOXUMUYECKUMU
METOIaMHU.

11. TpeboBanus, npeabsABIsieMble K TOATOTOBKE MPOO ISl AIEKTPOXUMUYECKOTO aHAIH3a.

12. OcHOBHBIE CTAINH IEKTPOXUMHUECKOT0 aHAIK3a.

13. Mecto u ponp DXMA cpenu apyrux MeTonoB aHainu3a. COBpEMEHHOE COCTOSHHE
METO0/1a U 00JIaCTU MPUMEHEHHUS, 3HAUEHHE U MECTO CPEId IPYTUX AaHATUTUYECKUX METO/OB.

JleMOHCTPAIMOHHBII BAPHAHT TeCTa JAJI51 BXOJHOI'0 KOHTPOJIsA
no teme " BBeneHue B anekTpoxumuueckue Meto sl ananuza (OXMA). Knaccudukarus
OXMA, ux 0cO6EHHOCTH, YyBCTBUTENBHOCTh, TOUHOCTh, pa3peLIaroNasi ClloCOOHOCTb.
Tennenunu u nepcnektussl pazsutusd DXMA. [1yTn NOBBILIEHUS YyBCTBUTEIBHOCTH.
Omnpenensiemble KOMIOHEHTHI. BeliecTBa, Melaromye npoBeIeHuI0 aHanu3a. TpeOoBaHus,
IpeabsBIIsieMble K TOArOTOBKE Mpo0. OCHOBHBIE CTAAUU HJIEKTPOXUMHUYECKOr0 aHaIn3a"

Camvim uyecmeumenbHbiM 1eKMpPOXUMULECKUM MEeMOOOM AHANUZA ABTIAEMCA.
a) MOTEHIIMOMETPUIECKOE TUTPOBAHHE
0) noHoMeTpusl
B) KJIaccH4ecKas moJisiporpadust
') ”HBEPCUOHHAS BOJIbTAMIICPOMETPHS

Konuuecmeo snexmpuuecmea usmepsarom:
a) amIepMeTpamu
0) BOJIbTMETpaMHU
B) HOHOMEpaMu
T) KyJIOHOMETpaMHu

Kakoii pazoen snekmpoxumuueckux Memooos aHanu3a 6Kayaen amMnepomMempuieckoe
mumpoearue?

a) MOTEHIIUOMETpUs

0) KyJIOHOMETpHS

B) BOJIbTAaMIIEPOMETPHUS

') KOHTYKTOMETpHUS

JleMOHCTPALMOHHBIM BAPHAHT CUTYALIMOHHBIX 32124

Ha BompTamnepomerpuueckoe uccienoBaHue Obuia B3gTa mpoda odobemom 100 wmu,
ynapena 10 20 mi1 u paz0aBieHa (poHOBBIM 3eKTposnuToM. Ha BonbTamneporpaMMax XoJIoCTOi
poObl, MPOOBI aHATM3UPYEMOM BOJBI M MPOO aHaIM3UpyeMoil Bozbl ¢ nobaBkamu 20, 40 u 60
MHKPOJTHTPOB (MKI) CTAHAaPTHOTO PACTBOPA COJIH CBUHIA C KOHIIEHTpamuei noHoB Pb?* 10Mr/n
BBICOTA MTMKOB COCTaBUJIA:
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xoJiocTast mpoda — 4 MmM;

uccieayeMas nmpooda — 43 mMm;

uccieayeMas rnpoda ¢ 1o6askoi 20 MKJI CTaHIAPTHOTO pacTBopa — 81Mm;
uccieayeMas rnmpoda ¢ qod6askoi 40 MKIJI cTaHIapTHOTO pacTtBopa — 115 mm;
uccieayeMas npooa ¢ 1o6aBkoi 60 MKJI cTaHIApTHOTO pacTBopa —145 MM.

[lo pe3ynpTaTam BOJBTAMIIEPOMETPUYECKOIO HCCIEAOBAHMSI MOCTPOWTE 3aBUCUMOCTD
BBICOTHI NMHKA (KOTOpasi MpONOpLUUOHANbHA cuiie TU(P(PY3HOHHOTO TOKA, T.€. aHAIUTHYECKOMY
CUTHAy B METOJIE BOJHTAMIIEPOMETPHH) OT KOHIICHTPAIMHM CTaHAAPTHOW JO00aBKU (MI/1) U
rpaduyecky onpeaenuTe KOHIEHTpauio (MI/J1) HOHOB cBHHIA Pb?* B mccienyemoii mpobe.

Cmyodenmol  npeonodxcuiu  ewje  HeCcKOIbKO  Memo008  UCCIe008aHUsI  NPOoObL:
KVJIOHOMempuieckoe mumpogatue, KOHOYKmomMempuieckuii — mMemoo u  memoo
ougppepenyuanvroil nonsipoepaguu. Ilpenooasamenv ommemun, 4mo NPABUILHBIM AGIACMCS
memoo ougpgepenyuanvroli noaspoepaguu. Illouemy Henpuemnemvt Opyeue memoowvl, a
NOOX0OAUWUM ABAAEMCS MEeMOO OuP@epenyuanrvhol noaapozpapuu?

JleMOHCTPAUMOHHBIA BAPUAHT Kelic-3aJaHusA

B ocHOBe KOHIENUMHM MeTOJa KOHKPETHBIX CHUTyalMi (keiic-merona) sBiseTcs
IPAaKTUYECKOE 3aHATHE, HalleJIeHHOEe Ha (HOPMHUpPOBAHME Y CTYACHTOB HPOQECCHOHATIBHBIX
Ka4eCTB PYKOBOJUTENS aHAIUTUYECKOM JJa0paTopuu, HaBBIKOB U YMEHUI uepe3 MOAEIUpOBaHHE
NPaKTUYECKHUX JICHCTBHUI B YCIOBUSIX y4€OHOTO 3aHATHSI.

[IpousBoacTBeHHast cutyanus (keic)-3To A(PPEeKTUBHBIA CrOCOO MOJETUPOBAHUS
IIPOTHO3UPYEMBIX MTPOU3BOJCTBEHHBIX cuTyanuil. [IpobiemaTuka kelicoB 01m3ka K mpobdiemawm,
C KOTOPBIMHU OYAYIIUM XUMHUKaM-aHAJIUTUKaM MPUAETCS CTOJKHYTHCS B pealbHON KU3HU.

IIpumep retic-3adanusa: Conepxanue cyiabpuna Hatpus NazS B Cynb(aTHOM uYepHOM
IEJIOKE XUMUK-aHAJIUTUK IIPOBOJMI METOIOM MOTEHIIMOMETPUYECKOTO TUTpOoBaHus. VcxoaHpli
menok Obul pa3baBinen B 50 pa3, 3areM Obina oroOpana amukBota 10,0 M. AnMKBOTa
ortuTpoBbiBaack 0,1 MOJb-3KB/J pacTBOpOM HMTpaTa ammuakara cepedpa [Ag(NH3)2]NO3,
KOHTPOJIMPYS U3MEHEHHE MOTEHLMaa TUTPYEMOW CUCTEMBI C NMOMOIIbIO CYIb(pHIcepeOpSHOrO
MHAMKATOPHOTO AJIEKTPOJIa OTHOCHUTEIBHO XJIOPCEPEOPSIHOIO 3JIeKTpojia cpaBHeHUs. B
pe3ynbTare aHanu3a Obula TOJNYYEHBI CIEQyIollas 3aBUCUMOCTh IOTEHIMala OT o0bema
TUTpPAHTA!

Vigp., M1 | 0,2 04 0,5 0,6 0,8 0,9 1,0 1,1 1,2 1,3 1,4

-EbmV 680 | 640 |[625 |595 |573 |540 410 | 310 | 200 | 150 | 149

3agaHus:

1. IToctpoiite nuddepeHnraTbHYI0 KPUBYIO TOTCHIIMOMETPUYECKOTO TUTPOBAHUS.

2. [lo oO6beMy H3pacxo0OBAaHHOTO pacTBOpa HUTpaTa aMMHUakara cepedpa B KOHEUHOU
touke TuUTpoBaHus (KTT) ompenenure koHueHtpanuio cyiabhuna Hatpus Na2S (B r/1) B

HCXOJHOM HIETIOKE.
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3. [IpennoxuTe Kakue METOMBI ONpeNeICHHs CYIb(Guaa HATPHUSI MOT €Ille UCIOIb30BaTh
XUMUK-aHAJIUTHUK.

8.2. OneHO4YHBIE CPeACTBA /ISl MPOBeIeHUs PYOeKHOI aTTecTalMU

IIpumepHbIe TecTOBbIE 32 JaHUSA

Tlomenyuomempuueckuti Memoo 0CHOBAH.

a) Ha U3MEPEHUHU PA3HOCTH PABHOBECHBIX MOTECHIIMAJIOB MPAKTUYECKH B OTCYTCTBHE TOKa
ME¥K]1y UHJIUKATOPHBIM 3JIEKTPOJAOM U JIEKTPOJOM CPABHEHUS;

0) Ha M3MEpPEHUWU PA3HOCTH PABHOBECHBIX TMOTEHIMAJIOB B TMPUCYTCTBUU TOKAa MEXIY
VHJIUKATOPHBIM JJIEKTPOAOM U JIEKTPOIAOM CPABHEHUS;

B) Ha U3MEPEHUU TOKA MEXAY HHAUKATOPHBIM 3JIEKTPOJIOM U AJIEKTPOJIOM CPABHEHUS;

') Ha U3MEPEHHH MMOTeHIIMAa MHIUKATOPHOTO 3JIEKTPOIa

Tunvl UHOUKAMOPHBIX INEKMPOO0S, UCHOILIYEMBIX 8 NOMEHYUOMEMPUU.!
a) CTeKJISTHHBII
0) IIaTUHOBBIN
B) XJIOpCEpEOPSHBII
T) YIIepOAHbIN

brox aﬂekmpoxuMuqecxoﬁ SYeUKU COCMOUM U3:
a) UHAMKATOPHOTO AJIEKTPOa
0) P7eKTpo/1a CPAaBHEHHS
B) IOTEHIIMOMETpA
') CTaKaHYMKa C aHAJIM3UPYEMBIM PaCTBOPOM

Tlomenyuan uHOUKAMOPHO20 INEKMPOOA 3ABUCUN O
a) IPUPOJIBI PACTBOPUTEIIS
0) OKpacKu pacTBopa
B) MIPO3PAaYHOCTH pacTBOpa
T') aKTHBHOCTH MOTEHIIMATIONPEIEIISIOIINX HOHOB 110 YpaBHeHUI0 HepHcTa

Cmeknannblil 31eKmpoo A613emcs NPUMEPOM:
a) MEMOPaHHOTO AJIEKTPO/Ia
0) pa3HOBHIHOCTH METAJUTMYECKOTO JIEKTPOaa
B) MOHOCEJIEKTUBHOI'O IEKTPO1a
I') CTEKJIOYTJIEPOIHOTO JIEKTPOa

Hpaeuﬂa pa60mbl CO CMEKIJIAAIHHbIM 3]Z€Kmp000ﬂ/l.’
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a) TIepe]] UCIOJIb30BAHUEM CTEKIISTHHbIE MEMOpaHHBIC 3JIEKTPOIBI ClieAyeT Bhiaepkarh B 0,1
MOJIB/JI PACTBOPE XJIOPOBOIOPOTHON KUCIOTHI

0) mepea HMCIOJIB30BAHUEM CTEKIISIHHBIE MEMOpaHHBIC AJIEKTPOIbl CIEAYET BBIIEPIKATh
HEKOTOPOE BPEeMs B BOJIC

B) MU TIEpEX0/ie OT OJHOTO PacTBOPa K IPYroMy BBITUPATh OyMaroil HOHOYYBCTBUTEIBHYIO
MeMOpaHy

T') IEPUOUIECKH MMPOBOUTH CYIIIKY JIEKTPOIOB

Tomenyuomempuro ucnonvzyrom 0isa onpeoenenus pH
a) BOJIbI
0) pacTBOPOB JICKAPCTBCHHBIX BEILECTB
B) CYXOr'0 PaCTUTEILHOTO ChIPhSI
) Ma3ei

Tlomenyuomempuueckoe mumposarnue 0CHOBAHO HA ONpedeseHUU MOYKU IKEUBANEHMHOCMU NPU
NPOGeoeHUU XUMUUECKOU PeaKyuy Mexicoy Mmumpanmom u OnpeoesieMul;M 6eujecmeom nymem:

a) M3MEPEHHSI B TIPOIIECCE TUTPOBAHUS IEKTPOABIDKYILEH CHIIBI CIIEIUAIBHO TOJ00paHHON
AJIEKTPOIHOM Napbl

0) ompeesnieHUs pe3KOro U3MEeHEHus (CKayKka) MOTEeHIMala HHAUKATOPHOTO JIEKTPoa

B) ONpEETICHUs PE3KOro M3MEHEHHMsI (CKauKa) MOTeHLIMaNa 3JIEKTPOAa CPaBHEHHUS

I') UCIOJIb30BAaHUS IPAyUPOBOYHOTO rpaduka

Memoo nomenyuomempuiecko2o mumpo8aHuss Mod#cem Obims NPUMeHeH
a) B CJlydae TUTPOBAHUS OKPAIICHHBIX PACTBOPOB
0) B cily4ae TUTPOBAHUS MYTHBIX PaCTBOPOB
B) NP OTCYTCTBUU TOAXOISIIETO HHANKATOPA
T') P OTCYTCTBUHM XUMHYECKON PEaKIIMU MEXITY TUTPAHTOM U ONPEIEIIIEMBIM BEIIECTBOM

Ipeumywecmea nomenyuomempuu 3aKm04aOMCA’
a) TpeOyeTcsl Halu4YKe TOJIBKO OJHOTO IEKTPoJa
0) npuMeHsieTcsl B cllydae TUTPOBAHUS OKPAIIEHHBIX U MYTHBIX pacCTBOPOB
B) BBICOKasi YyBCTBUTEIbHOCTD
I') HU3Kasi CTOUMOCTb 000PYAOBAHUS

8.3. OneHo4HbIe cpeaCcTBA 1Js MPOBEAEHUsI IPOMEKYTOUYHON aTTeCTAIUM
Bonpocsl k 3auery

e Mecro u porb DXMA cpenn apyrux metonoB aHanmuza. Knaccudukamus DXMA, ux
0COOEHHOCTH, YyBCTBUTEIbHOCTh, TOUHOCTD, Pa3pelIaroiias ClioCOOHOCTb.
e [lpumenenune DXMA B mpakTUKEe aHalIM3a: HAy4YHbIE HCCIIEIOBAHUS, MPOMBIIIIEHHOCTD,
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9KOJIOTHSI, METUIIUHA, PEIICHHE COBPEMEHHBIX MPOOJIEM aHATMTHYECKON XUMHH. TEHACHIIUU U
MEepPCIEeKTUBHI pa3BUTUSI DXMA.

e [lyru noBsimienus: 4yBCcTBUTENbHOCTH DXMA. OnpenensieMble KOMIOHEHTHI. Bernectna,
MeLIAIoIMe TPOBEACHUIO aHATN3A.

e TpebOoBanwus, MpeabABIIEMbIE K TOATOTOBKE MP0od 111 DXMA.

. Konaykromerpuyeckue MeTonsl aHanuza. [IpuHIMOBl M KiaccupuUKalus METoja.
Anmnaparypa u TEXHUKA KOHJTYKTOMETPHYECKUX WU3MEPECHHUII. Ocobennoctu
KOHJIYKTOMETPHUECKOTO METO/Ia aHAIN3a, IPEUMYIIECTBA U HEIOCTATKHU.

J DJIEKTPONPOBOJIHOCTh ~ PACTBOPOB  3JEKTPOJUTOB  (ylIeNbHAas, OSKBHUBAJICHTHAs,
MOJICKYJIIpHAsi). 3aBUCUMOCTH AJICKTPONPOBOAHOCTA OT HSKCHEPUMEHTAIBHBIX TapaMeTpOB
(IpUpOIBI MOHOB U PACTBOPUTEJIS], KOHLIEHTPALIUU, TEMIIEPATYPHI U JP.).

. [Ipsimas konnykromerpus. IIpumenenue npsaMoil KOHAYKTOMETPHUU.

. Omnpenenenue 3IEKTPONPOBOJAHOCTH CHAOBIX 3JEKTPOIUTOB, KOHCTAHT IUCCOLUAIIUU
Ca0bIX KHUCIOT U OCHOBAHHM, PAacCTBOPUMOCTH MAalOpPacTBOPHMBIX COEIMHEHUH, COCTaBa U
KOHCTAHTBI YCTOMYMBOCTH KOMIUJIEKCHBIX COSIUHEHUH.

. Konnykromerpuueckoe tutpoBanue (KT). Peakuuu, ucnonszyemsie B KT. Kpussie KT
M0 METOJy HeUTpaau3aiuu, OCaXKICHHUS, KOMIUIEKCOOOpa30BaHUsI, OKHUCICHHUSI-BOCCTAHOBIICHHUS.
TutpoBaHre MHOIOKOMIIOHEHTHBIX CMECEH AEKTpOoauTOB. HeBogHOE TUTpOBaHUE.

. XPpOHOKOHAYKTOMETPHUSI.

. BricokoyacTOTHOE KOHAYKTOMETPUYECKOE TUTPOBAaHUE (IIPUHIIUII METOa, anmapaTypa,
KpUBbIE TUTPOBAHU).

. [ToreHnnomMeTpruyeckue MeToAbl aHanmu3a. [lpuHnuMn W kinaccudukanus MeETOJI0B
noTeHmomMeTpud. [IpenmyiiecTBa 1 OrpaHUYEHHS METO/IA.

. BosuukHOBeHME ABOMHOTO 3ekTprudeckoro cios (JI2C) Ha rpanuiie Metamt — pacTBop.
PaBHOBecHBI noTeHIHAN. TepMOAMHAMUYECKHI BBIBOJ ypaBHEeHHsT HepHera.

. Knaccudukanust snextpogoB. Dnektponasl | poma (MeTanueckue, amMaibraMHbIC,
METaJIOUHbIe, Ta3oBbie). Onektponbl Il  poma (kajmoMenbHBIA, XJIOpHACEPEOPSHBIN,
MeTaJuI00KHUCHBIE). DnexTposl 111 pona.

. OKHCTUTENBHO-BOCCTAHOBUTEIBHBIC AIEKTPOABI (XUHTHIPOHHBIN, HHEPTHBIN METalll B
pacTBOpe, CoAepIKALIEM OKUCIUTEILHO-BOCCTAHOBUTEIILHYIO NIAPY).

J HNonocenekTuBHbIE ANEKTpPOJbl. M3MepeHHe TMOTEHIMATIOB B HOHOCEIEKTHBHBIX
anekTponax. OnpeneneHue K03 OUIIHMEHTA CENEKTUBHOCTH HOHOCEIEKTUBHOTO JIEKTPO/IA.

. Knaccudukanmss nOHOCENEKTUBHBIX 31EKTPOo0B. CTEKIsHHBIE 3JIeKTpobl. CrocoOBI
oTpeieNICHUsT KOHIIEHTPAIi ¢ TTOMOIIBI0 HOHOCEIIEKTHBHBIX JIEKTPo0B (ypaBHeHHe HepHcera,
METOJT TPaAydpPOBOYHBIX TPSIMBIX, METOA CTAaHJAPTHHIX J100aBOK, TUTPOBaHUE C
MOHCEJIEKTUBHBIMU AJIEKTPOJAMHU ).

. DONeKTpoasl Ha OCHOBE JKHIKHX MemOpaH. TBepaple MeMOpaHHBIC AJIEKTPOJbI
(KpUCTaNIMYECKUE ¥ HEKPUCTATUYEeCKHe MeMOpaHbl). (DepMeHTAI[MOHHbIE MeMOpaHHbBIE
AIIEKTPOJIBI.

L SHGKTpOXI/IMI/ILIeCKI/Ie Ja(S20041 (KOHHGHTpaHI/IOHHI)Ie ey, XUMHNYECKHEC Oenu,
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raJlbBaHMYECKUH 351eMeHT). Vi3Mepenue noTeHuaios.

. Usmepenne pH osnexkrpoxumuueckum wmeronoMm. OOmias TeXHUKa U ammaparypa
MOTEHUMOMETPUYECKOrO0 aHanu3a. VIHIMKaTOpHBIE 3JEKTPOABl M 3JIEKTPOAbl CPABHEHUS.
MeTob1 onpesiesieHnss KOHEYHOHM TOUYKU noTeHuoMerpuaeckoro TutpoBanus (I1T).

. KoMmnencannonusle 1 HekomneHcauuoHHble Meroasl IIT. Metoael TuTpoBaHus 10
OJ1C, paBHOM HYJIIO M 0 TOKA, paBHOTO HYJO (IIPH MOTSHIIMAIEC KOHEYHOW TOYKHA TUTPOBAHUSA).
bumerammueckue cucreMsl d1ekTponos B npaktuke [IT. Ilorennumomerpuyeckoe TUTpOBaHUE
10 METOAY HENTpaIU3aluu, OCaXKACHNs, KOMIUIEKCOOOpa30BaHUs U OKUCIIEHUSI-BOCCTAHOBIICHUS
(TUIBI MHAWKATOPHBIX JJIEKTPOJIOB, KPUBBIC TUTPOBAHMS).

. [Tpumepsr onpexnenenus BemecTB meromamu I[IT. OOpaboTka KpUBBIX THTPOBAHUS
(meton I'pana, meton b. M. MapesiHOBa).

e DJIEKTPOXUMHUYECKUE METOJIbl, OCHOBAHHBIE HA MOJIAPU3ALMHU 3JEKTPOJOB U MPOTEKAHUU
TOKa uepe3 31eKTpoabl. OCHOBHBIE 3aKOHOMEPHOCTH 3JIEKTPOXUMUUYECKOU KUHETUKU. OCHOBHBIE
MOHSTHS INEKTPOXUMUYECKON KHUHETUKH (TOK, MEpeHanpshKeHne, oOpaTuMble U HeoOpaTUMbIe
nporeccel). Cragum  3IeKTpoXUMHUYecKoro mpomecca. Juddy3noHHO-KOHIICHTpAIIMOHHAS
nossipu3anus. 3akoHomepHoctH Jubdy3un. 1-pii w 2-oif 3akoHbl Duka. YpaBHEHUs
KOHIEHTPAalMOHHOM nossipusanuu (teopust Hepucra-Jlesnua). Kputuka teopun Hepucra.

e DleKTpoXUMHYECKass mojspusanus. Teopus 3aMEQJIEHHOIO  pa3psaa-HOHU3ALHUU.
[Torenuuanbabie KpuBble. Tok oOmeHa. Kunernueckuii BbiBoj ypaBHeHUs: HepHcra. BriBoj
ypaBHEHUU ISl OOIIEeH M 4aCTHBIX MOJSIPU3ALIMOHHBIX KpUBBIX. [lonspuzalnoHHble KpUBbIE IPU
MaJIbIX U OOJBIINX MEePEeHANPSIKEHUAX U TOKaxX. YpaBHeHue Tadens.

e Crpoenue aBoHOro siaektpuueckoro cmos ([D9C) u ero BiuMsAHHE HA KUHETHKY
ANEKTPOXUMUUYECKHX TporieccoB. [Ipuunnsl oOpazoBanus JIIC. Ilorennman HymaeBoro 3apssa.
Pacnpenenenue 3apsnoB B I2C. @aktopsl, BAUSIONIME HA TOTCHI[HAN. YUYeT MOTEHIMANIA MPU
BbIBOJIE  YpaBHEHHUS  JJEKTPOXMUMHMUYECKONM  KuHeTukd. Metoael  usyuenuss  JOC.
DNeKTPOKaNWUISIPHbIE KPUBBIE.

e dasoBas noaspuszanusa. OakTopsl, BAUAIOIME HA NEPEHANPSDKEHNE U CTPYKTYPY OCalKa.
[TepenanpsikeHHEe IPU BBIIECIEHUN BOJIOPOAA, CTaJIMH BBIIEIEHUS BOIOPOAA.

e DJEKTPONH3. OJNEKTPOXMUMHUUYECKOE BBIJEICHUE METAJIOB. Y CTOMYMBOCTh BOJHBIX
pacTBOPOB MpH NEKTponn3e. JnarpaMma ycTOMYMBOCTH BOJBI IIPH PABHOBECHBIX MOTEHIIAAJAX.
Hanpsixenne paznoxeHus.

e BiusgHue npupoAbl MeTajula Ha NepeHanpsbkeHue. BinsHue IIIOTHOCTHM TOKa, COCTaBa
pacTBopa, MOBEpXHOCTHO-akTUBHBIX BemiecTB (IIAB) Ha mnepenanpsikenue. PasnenbHoe
BbIJIEJICHHE METAJUIOB Ipu dsJiekTpoiu3e. [loaroroBka moBepXHOCTEH mepes HaHECEHUEM
ANEKTPOXUMHUYECKUX MOKPBITHI. 3akoHbl Dapanes. Beixon o Toky.

e Meroasl anekTpoaHanu3a. BeiaeneHune Ha Katone, Ha a”oge. OcaxlIeHue Ha PTYTHOM
IIEKTPOZIE. DJNEKTPONM3 IMPU KOHTPOJUPYEMOM TOKE M DJIEKTPOIM3 IPU KOHTPOJIUPYEMOM
noreHuuaine. I[Ipumepsl onpeneneHusl BEMIECTB METOJAMHU 3JIEKTpoin3a. MeTos BHYTPEHHEIrO
ANIEKTpoJIn3a. MeXaHN3M 3JIEKTPOAHBIX ITPOLIECCOB HA KATOAE U aHOJIE.

e Kynonomerpus. [lpunnun merona, kimaccudpuxaius. YcnoBus, ompenenstomue 100 %
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BBIXOJ II0 TOKY IIpM QJIEKTPOAHBIX mpoleccax. KyloHOMeTpuss Ipu KOHTPOJIUPYEMOM
noreHnuanse. Anmnaparypa. Metoabl u3MepeHHsl KojuuecTBa 3jekTpudectBa. KynoHomerpus
IPY IOCTOSHHOM TOKE. ANIaparypa, TeXHUKA BbIITOJIHEHHS.

e KyrnoHoMmerpuyeckoe TUTpOBaHUE. BHYTpEHHss U BHEIIHAA reHepanus peareHra. Metoabl

(GUKCUpOBaHMA KOHIA peakuuu (ONTHYECKHE, HIIEKTpOXMMUYeckue). MeTposoruueckue
xapakrepuctuku Merona. [Ipeumymecra. [Ipumeps! onpenenenuii.
Metonbl NOTEHUMOMETPUM B YCIOBUAX MOJSIPU3ALMM 3JIeKTponoB. IloTeHunomerpuueckoe
TUTPOBAHHUE C OJHUM IOJSIPU30BAHHBIM 3JIEKTPoJOM. [loTeHHHoMeTpuyeckoe TUTPOBAaHHUE C
JBYMs MOJIAPU30BAaHHBIMU 3J1eKTpoaamMu. Buasl kpuBbix IIT g oOpaTtumbix U HEOOpaTUMBIX
CHCTEM.

. [Tonsiporpaduueckuii MeTon ananu3a. CyIIHOCTh METOZQ, UCTOPHUS BOSHHUKHOBCHHS U
pasButusa. OGmactu npuMeHeHus nossporpaduu. [IpuHIKN nonsporpadguyeckux U3MEpeHUi.
OCOOEHHOCTH PTYTHOTO Kamaromiero 3JekTponaa. TpeboBanus K coctaBy mossiporpadupyeMoro
pactBopa. Teopus mnosssporpadgudeckux MeroaoB aHamu3a. Juddy3uoHHbi TOK. BeIBOX
ypaBHeHHUU i1 TU(PPY3HOHHOTO TOKAa HA TUIOCKOM H C(EpHUecKOM 3JeKTpojax. JImHenHas
updy3us K pacTylleMy KaleabHOMY 3JeKTponay. YpaBHeHue WiabkoBuua. @Daktopsl,
BJIMSIIOIME HA BEJIMYMHY (D (Y3HOHHOTO TOKA.

J MurpaunoHHbli TOK B nojsiporpadguu. BiusHue Murpanuu Ha BEIMYUHY MPEIEIbHOTO
TOKa B CIIy4asiX OKUCJIEHUS U BOCCTAHOBJICHUS KATUOHOB U aHHMOHOB.

J EmkocTHbIN TOK. Bnusinue agcopOuum KaTUOHOB, aHUOHOB M [TOBEPXHOCTHO-aKTUBHBIX
BEILECTB HA BUJI AIEKTPOKAIINIUISIPHON KPUBOM.

. [Tonsiporpaduueckre BOJHBI. YpaBHEHHE OOpaTUMBIX MOJSpOrpadUyecKux BOJH MPHU
BOCCTAHOBJIEHHH aKBa-HOHOB JI0 aMaJlbraMbl, KOMIUIEKCHBIX MOHOB, JIJIsl BOCCTAHOBJIEHUSI HOHOB,
He oOpaszyronmx amanbrambl. OOpaTuMasi aHOJHasi W aHOJIHO-KaTo/Has BosiHa. MccnenoBaHue
oOparumocti  monsiporpadguueckux BonH. Ilomsporpaduueckuit  merox — ompeneneHus
KOOPJAMHAIIMOHHOTO YHCJIAa W KOHCTAHThl HECTOMKOCTHM KOMIUIEKCHBIX HMOHOB. YpaBHEHHE
HEoOpaTUMOH nossgporpaduveckoil BOIHBIL.

J [Tonsporpaduueckne MaKCUMyMbI; HPUYMHBI WX  BO3HUKHOBEHHUS. BiusHue
pPacTBOPEHHOr0 KHUCIOpoJa Ha Bui moisporpaduueckoil BosHbl. Makcumymsl | u Il pona.
[TonaBienne makcumMyMoB. Mcnonb3oBanne MakcumMyMmoB [ u Il poia i1 aHaTMTUYECKUX LIEJIEH.

J CrnocoObl ompeneneHns KOHIEHTPAlUu JenoJsipu3aTopoB B moissgporpadpuu (MeTos
KaJIMOPOBOUHBIX TPSAMBIX, METOJ CTAaHJApTHBIX J00aBOK, JOrapu(MHUUECKUN aHAIH3).
Karanutuueckue TOKH.

. WNuBepcuonnas BonbramnepoMerpuss (MB). CymHocts Merona, Kiaccudukanus.
Teopernueckne ocHOBbI Merona. [lapamerpuueckas Tteopus wmeroga B Ha pryTHOM
chepuyeckoM smekTposae. BnusHue ¢dakTOopoB Ha TIIYOMHY aHOJHOTO THKa (KOHIIEHTpAIUs
MOHOB, BpeMs 3JIEKTPOJIH3a, 00beM pacTBopa, 00beM PTYTHON KaIuld, MOTEHIIMAJ AJIEKTPOIIN3a).
@DakTophl, BIUSIONIUE HA pa3pellalonlyto cnocooHocTh MeToia. YyBcTBuTENbHOCTH MeTo1a VB.

. OnekTpoasl, ucnoiab3yemble B Meroae WB (pTyrHble U pTyTHO-TpaduTOBBIE
ANIEKTpoAbl). TBepible (MHEPTHBIE) 3JeKTpoabl. VIHBEpCHOHHAS BOJIBTAMIIEPOMETPHS TBEPABIX
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¢da3. Teopus >IEKTPOXUMHUECKOTO PACTBOPEHUS METAUIOB C TOBEPXHOCTH TBEPAOTO
unauddepentaoro snekrpona. OmnpenenseMble BemiecTBa. MeToauka oOmpeleneHus mnpezena
obHapyxenus B meronae MB. Bosmoxxnoctu metonia UB 1 mepcrieKTUBBI pa3BUTHA.

J MeTo b BOJIbTAMIIEPOMETPUUECKOTO aHaym3a (oOmass  XapaKTepUCTHKA).
BoabsTammiepomerpusi ¢ ObICTpOi (JIMHEWHOM) pa3BepTKOW MOTEeHIHAaIa (OocIuuiorpaduieckas
nossiporpadust). Lluknmdeckasi BOJIbTaMIIEPOMETPUSL.

J [lepemennoTokoOBas ~ BoimpTamrepoMmeTpusi. HopmansHas wu  auddepeHnmanbHas
UMIynbcHas nossporpadus. KBagparHo-BoiaHOBas nossporpadusi.

o AmMriepoMeTpust M aMmrepoMerpuueckoe TuTpoBaHue. CymHocTh Metona. Kpusble
amrepoMeTpudeckoro TutpoBaHus (AT) mnpu MOCTOSHHOM U U3MEHSIOMIEMCS 00beMe
TUTPYEMOTO pacTBOpa. AMIEPOMETPUYECKOE TUTPOBAHUE C OJTHUM M JIBYMS MOJISPU30BAHHBIMU
AIEKTPOJAAMHU. [Tpunoxxenue aMIepOMETPUYECKOTO MeTona Ul oTpeeNeHUs
(U3UKOXMMHYECKHUX XapaKTEePUCTUK (OMpeIesIeHne TPOU3BEICHUS PACTBOPUMOCTH M KOHCTAHTBI
HECTOMKOCTU KOMILIEKCHBIX HOHOB). [IpenmyiiiecTBa MeToza.

8.4. OueHo4YHbIE CPeCTBA /1Js MPOBEAeHUSI KOHTPOJISA CAMOCTOSTEILHON padoThI
CTY/IeHTOB

Bomnpocsl 1)1 CaMOKOHTPOJISI IPH COCTABJIEHUU ONOPHOT0 KOHCIIEKTA
no TeMe " BBezieHue B aiekTpoxuMuueckue Meto sl ananuza (OXMA). Knaccudukanus
OXMA, ux 0COOEHHOCTH, YyBCTBUTEIbHOCTb, TOUHOCTb, Pa3pelaronias ClioCOOHOCTb.
Tengenuuu u nepcnekTuBbl pazBuTust DXMA. [1yTu NOBBIIEHNS YyBCTBUTEIBHOCTH.
OmnpenensiemMble KOMIIOHEHTHI. BelecTBa, Meriaromiue mpoBeaeHIIo aHanu3a. TpeboBanus,
MpeAbIBIsIEMbIE K TOATOTOBKE MP00. OCHOBHBIE CTaIUH YIEKTPOXUMHUECKOTO aHaym3a"

1. Knaccuduxamuss 3IEKTPOXMMHUYECKUX METOJOB HCCIEIOBAaHUS U 3JIEKTPOIHBIX
IIPOLIECCOB 110 MEXAHU3MY UX IPOTEKAHUS.

2. TpebGoBaHMs K SJIEKTPOXHMMHUYECKOMY OKCIHEPUMEHTY, pabodemy, BCIIOMOTaTeIbHOMY
JNIEKTPOJIaM, JIIEKTPOLY CPABHEHMS, DIIEKTPOJIUTY.

3. OcHOBHBIE NPHUHLUIBI  OCYILIECTBIEHUS KOHTPOJS TOKa M  TMOTEHLIHana B
IIEKTPOXUMHUYECKOM IKCIIEPUMEHTE. DIIEKTPUUECKHUE CXEMBI.

4. TlpuHiunsl paboOThl AJIEKTPOHHBIX IMOTEHIMOCTATOB M COBPEMEHHBIX J1aOOpaTOPHBIX
KOMILJIEKCOB, COIPSIKEHHBIX C IIEPCOHAIBHBIMU KOMITBIOTEPAMM.

5. Knaccudukanus 3IeKTpOXMMUYECKUX 3JIEKTPOJHBIX IPOLECCOB IO MEXAaHM3MY HX
MIPOTEKaHUs

6. IlepcrieKTHUBBI pa3BUTHSI AIEKTPOXMMHUYECKIX METO/IOB aHAIH3A.

KonnoxkBuym
1o TeMe «PaBHOBeCHBIE JIEKTPOXHMHYECKHE METOABD)

1. Bumeramnnueckue CUCTCMBI  BJICKTPOIOB B IMPAaKTUKC MMOTCHIUOMETPHUICCKOT'O

TUTPOBAHUS.
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2. Metozast TutpoBanus 10 3/1C, paBHOH HYITIO U 10 TOKA, PAaBHOTO HYIIO (IIPH MOTCHIIHAIIE
KOHEYHON TOYKU TUTPOBAHHUS).

3. IloTeHunomeTpuyeckoe TUTPOBAHUE IO METOAY HEWTpalM3alluM, OCAXKICHUS,
KOMIUIEKCOOOpa30BaHUsl M OKHUCJICHUS-BOCCTAHOBIEHUS (TUIBI WHAMKATOPHBIX 3JIEKTPOAOB,
KpUBbIE TUTPOBAHU).

4. Tlpumeps! onpeaenenus BemiectB meroaamu [1T.

5. OO6pabotka KpuBBIX TUTpoBaHus (MeTon I'pana, meron b. M. MapbsiHOBa).

6. I'padmyeckue 3aBUCUMOCTH U YPAaBHECHHSI IMOJISIPU3ANMOHHBIX KPUBBIX UISI CMEIIAHHON
KHUHETUKH: CITydail MEJUICHHOU cTaauu paspsana u quddysuu.

7. AHanu3 KUHETHKH 3JIEKTPOIHOTO MPOIIecca IS MAIIIX U OONBIINX MePEHANPSIKSHHH.

8. I'paHuIBl TPUMEHUMOCTH METOJAa CTAIMOHAPHBIX MOJISIPU3ALMOHHBIX KPUBBIX IS
orpezeNieHUs] KHHETUYECKUX MapaMeTpOB.

JleMOHCTPAIMOHHBII BAPHAHT CUTYAIHOHHBIX 32/124

IIpu aHanm3e CTOYHOH BOA HA COfep:KaHHE MOHA KobambTa Co’" HCIOIB30BATH METON
Kkiaccuueckon mnossporpadun. Ha momsporpamme 10,00 Ma CTOYHBIX BOJA MpEACIIbHBIN
muddysnonnsiii Tok (I;) cocraBun 63,0 mukpoammep (MkA). Ilocine qobGaBieHus: K TaKOMY Ke
06beMy cTOUHBIX BOj 1,00 M CTaHIAPTHOTO PAcTBOPA C COMEPKAHMEM HOHOB Kobamsra Co?*
0,001 monb/n, npeaenvHblid udPy3noHHBI TOK I, coctaBun 67,2 mukpoamiep (MKA). 3atem
100,00 ™Ma crouHbIX BOJ ObUIM TPONYIIEHBI Yepe3 CUCTEMY, COJEpKallyl0 2T
KaTHOHOOOMeHHoro copOeHta. 10,00 M1 MHOMY4EHHBIX NOCHE MPOIYCKAHHs CTOYHBIX BOJ
IOMECTHJIM B MOJSpOrpaduueckyro ssUeiKy U 3amucaid NoJsporpaMMy, Ipu 3TOM HpeeabHbIN
b dy3noHHbIN TOK coctaBui 6,0 MKA. [Ipu BBeneHuu kK 10 M1 poONyIEeHHBIX Yepe3 KaTHOHUT
cTounpx BoA 1,00 MJI CTAaHAApTHOTO PacTBOpa C CoAepKaHHeM HOHOB kobampta Co?* 0,001
MOJIb/J, TipenenabHbIi audy3noHHb TOK [ Bo3poc no 38,0 mukpoamnep (MkA). Paccunraiite
06MeHHYI0 eMKOCTh (B MoJTb Co?*/T) KaTHOHHUTA MO KOOAJBTY.

[Ipu pemiennn 3aga4n ciaeayer:

* MpeacTaBUTh HMHGPOpPMALHIO O crocobe MpoOOMOATOTOBKM CTOYHOM BOA JUI aHaIU3a
METO/I0M KJIACCHUYECKOH mosiporpaduu;

*  MPEeATOKHUTE METOJbl MJICHTU()UKALMU U METO/Ibl KOJMYECTBEHHOTO OIPEe/ICHIs] HOHOB
KoOanpTa B MpoOe, Y4YUThIBas UX UYYBCTBUTEIBHOCTh M CHEUU(UYHOCTb, NMPEUMYILECTBA M
HEJ0CTaTKU;

* 000CHOBaTh BBIOOD cr1OCO0a KOJIMYECTBEHHOTO ONPEENICHNUs, TO3TAITHO U3JI0KUTh CXEMY
U TpOLEAYypYy €ro NpoBeNeHHUs, MPUBECTH MaTeMaTH4ecKue (OopMyJbl, €clii HeoOX0IUMO, TO
MIPOM3BECTH BBIUMCIICHUS;

*  MPEACTaBUTh HHTEPIPETALMIO MOTYYEHHBIX KOJMYECTBEHHBIX PE3YIIbTAaTOB.

JIeMOHCTPALIMOHHBIH BAPHAHT PacYeTHBIX 32124

1. JIByxoiekTpoaHas siuedka JJIT U3MEPEHHUS JICKTPOIMPOBOIHOCTH 3aIOJIHEHA PACTBOPOM

KNOs3. TTnomaps Kaxmaoro 3IeKTpoa 5 cM? (371eKTpoIbl TIaKNE), PACCTOSHIE MEXITy HUMH 5
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cM. ConpOoTHBIIEHHE CII0SI PACTBOPA, 3aKIOUYEHHOIO MEXAY 3JIeKTpoiamu, paBHo 250 OM npu
25°C. OnpenenuTh KOHIIEHTPAIUIO pacTBOpa.

2. Kapbonar-uoHsl B auanasone xonuentparmii 0,1-10°M onpenensioTcs B MPUCYTCTBHH
MOHOB XJIOpa TMpU T[OMOIIM HOHCENEKTUBHOTO OJJIEKTPOJAa C JKUAKOM MeMOpaHOI.
[ToTeHnOMeTpHYecKHil KO3QUIMEHT ceneKTHBHOCTH K""co.ci paBen 4,7-1072. Tlpu kakoii
KOHIEHTPALlUU XJOPHUJI-MOHOB IOTPEHIHOCTh ONpesesieHus kapOoHaTHuoHOB mpesbiiiaet 10%,
4YTO NPUBOAUT K HEBO3MOXKHOCTH HCIIOJIb30BATh JAHHBIM 3JEKTPOJ JUIsl aHAJIUMTHYECKOIO
ompeseNneHus KapooHAT-HOHOB?

I[IpumepHas TeMaTika pedepaToB, MyJIbTUMEIHITHBIX MPe3eHTALMIT

XPOHOKOHAYKTOMETPUS U €€ MECTO B IIPAKTUKE aHAIM3A.
DNEeKTPOXUMHUYECKUI KOHTPOJIb BOJIBI.
DNEeKTPOXUMHUYECKUI KOHTPOJIb MUIIEBBIX TPOAYKTOB.

ASRNENRN

KOHTpOHB Ka4eCTBaA JICKAPCTBCHHLIX IIPCIIApATOB COBPCMCHHBIMHA 3JICKTPOXUMHUUCCKUMU
MCTOAaMU.

\

3HGKTpOXI/IMI/I‘IeCKI/IC METOAbI aHAJIN3a CTOYHBIX BO/.

\

DNEKTPOXUMHYECKUE METO/IbI aHATIN3a IIPHUPOIHBIX BOJ.

v OcobenHocT 0TOOpa W MOATOTOBKH TPOO PasIMYHBIX BHIOB MHIIEBBIX MPOIYKTOB JIJIst
HOTEHIIMOMETPHUYECKOTO aHAJIN3A.

v OmnpejienieHne MacCoBO# O HUTPATOB M XJOPHIOB B TMOYBEHHBIX U PACTHTEIBHBIX

0o0pa3iax MeToI0M HOHOMETPHH.

[Ipumenenne DXMA B npakTUKe aHAJIN3a: HAYYHbIE UCCIIEI0BAaHNUs, IPOMBIIUIEHHOCTD,
HKOJIOTHS, PEILICHHE COBPEMEHHBIX MPOOJIEM aHATUTUYECKON XUMHH.
TenaeHIUN U NEPCIIEKTUBBI Pa3BUTHS DJIEKTPOXUMHUUECKUX METOJ0B aHAJIN3A.

<

9J'IeKTpOXI/IMI/I‘-ICCKI/Ie MCTOJBI aHaJIn3a B OMOTEXHOJIOTHYCCKUX IMPONU3BOACTBAX.
9J'IeKTpOXI/IMI/ILIeCKI/Ie MCTOJbI NMMOJYUYCHHU TOHKOIINICHOYHBIX HOKpLITPIﬁ.

[ToreHmoMeTpuYecKkre onpeaesieHus: B MeAULMHE U (hapMariu.
Amnepomerpuyeckoe TutpoBanue. [lonsporpadus.

ANENE VR NENEN

OKHCIUTEIbHO-BOCCTAHOBUTEIHHOE MOTCHIUOMETPHUICCKOC TUTPOBAHUC.

9. YueOHO-MeTOAMYECKOE M HH(POPMAIIMOHHOE ODecTieYyeHne TUCIIUIIJIUHBI (MOIYJIsT)

@) OCHOBHAs TUmepamypa.:

1. Amnamutnueckas xumwus. [Ipobrmembr m mogxonsr: B 2 1. / Pen. P.Kempnep, XK-M.
Mepwme, M. Otro, I'.'M, Buamep; oz pexa. F0.A. 3onorosa. - M.: Mup-ACT, 2004.- T. 1 — 608
c;T.2.—-728 c.

2. bymaukoB I'.K. OcHOBBI coBpeMeHHOTro J3JeKTpoxumuueckoro anammza / [.K.
bynnuxos, B.H. Maiictpenko, M.P. Bscenes. — M.: Mup: bunom JI3, 2003. — 592 c.

3. Muomanap ®. Dnekrpoxumus /| @. Muomannp, C. Caaku, I1. Onedep, P. Meaie-
Peno; mep. ¢ ¢p. B.H. I'paceBuua; nop pexn. FO.J1. FambOypra, B.A. Cadonoa. M.: Texnocdepa,
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2008. - 359 c.
4. DnextpoaHanuTrdeckue metonbl. Teopus m npaktuka / [loxg pen. @. Illompma. M.:
bunowm. JlabopaTopus 3Hanui, 2006. — 326 c.

0) OonoaHumenvHas umepamypa:

5. OcHoBbl aHanmuTH4eckor xumuu. B 2 kH. Ku. 1. OOmue Bompocel. MeToms
pasnenenus: Yueb. s By3os/FO.A. 3onoroB, E.H. [Jopoxosa, B.. ®aneeBa u ap. Ilox pen.
FO.A. 3onoroBa. — 2-¢ uzj., nepepad. u xon. — M.: Beicur. mik., 1999. — 351 c: nn.

6. ®u3MKO-XMMHYECKHE METOJAbl aHaimm3a. YueOHo-Meronumyeckoe mocodbue /O. C.
CanomueBa, B.B. lllakupoBa, B.B. YpanoBa. — Acrtpaxanb: M3narens: Copokun Poman Ba-
cuibeBny, 2015. — 116 c.

7. ®uzuko-xuMHuYecKue MeTobl aHanu3a: [IpakTukym [DnexkTpoHHbI pecypc]/ Bamosa
(KombutoBa) B.JI., Ab6ecamze JI.T., HamkoB u K. — 2014 r. — 222 c. Pexum nocryna:
http//www.knigafund.ru.

8. IOwunr I'. UacTpyMeHTaIBHBIC METOIBI XUMHUECKOTO aHaym3a / I'. KOuHT; mep. ¢ aHr.
— M.: Mup, 1989. — 608 c.

9. IImmbek [x. Dnekrpoxumudeckue MeToasl ananu3a / k. [Tmambek. M.: Mup, 1985.
—496 c.

10. I'amtoc 3. TeopeTudeckre OCHOBBI ANEKTPOXUMHUYECKOTO aHAIN3a; Mep. C MOJIbCKOro /
3. T'amtoc. M.: Mup, 1974. — 552 c.

11. bpaitnuna X.3. TBepaodasHbie peakiuu B 3JeKTpoaHanuTUYeckod xummu / X.3.
bpaiinuna, E.fl. Heliman. M.: Xumus, 1982. — 264 c.

12. Beigpa @. WuBepcuonnas BosbTammepoMeTpusi / @. Beyipa, K. Irtymuk, 3.
KOnakoBa. M.: Mup, 1985. — 496 c.

13. 3axapoB M.C. DeKTpOXUMUYECKHE METOJIbI aHAIHM3a MPUPOIHBIX U CTOYHBIX BOJ /
M.C. 3axapos, H.®. 3axapuyk. HoBocubupck: Hayka,1985. — 220 c.

8) npoepammnoe obecneyenue u Humeprem-pecypco.

ITporpammHoe oOecnieueHue, oOecreunBarollee pean3alnuo 00pa3oBaTeNbHbIX IPOrpamMm
OI'bOY BO «CeBepo-OceTnHCcKnll rocyJapcTBEHHbIN yHUBepcuTeT uMeHu Kocra JleBanoBnua

XerarypoBay :
Ne HaumenoBanue Ne gorosopa (auueH3us)
n/n
1 Windows 10 Enterprise Ne 4100072800 Microsoft Products (MPSA) ot
' 04.2016r
) Windows 10 ProforWorkstations | Ne 4100072800 Microsoft Products (MPSA) ot
' 04.2016r
3 Windows 8.1 Enterprise Ne 4100072800 Microsoft Products (MPSA) ot
' 04.2016r
4 Windows 8.1 Professional Ne 4100072800 Microsoft Products (MPSA) ot
' 04.2016r
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5 Windows 8 Enterprise Ne 4100072800 Microsoft Products (MPSA) ot
' 04.2016r

5 Windows 8 Professional Ne 4100072800 Microsoft Products (MPSA) ot
' 04.2016r

7 OfficeStandard 2016 Ne 4100072800 Microsoft Products (MPSA) ot
' 04.2016r

g OfficeStandard 2013 Ne 4100072800 Microsoft Products (MPSA) ot
' 04.2016r

9 Cucrema TecTUpOBaHUS Ne468 ot 03.12.2013 UII Cynrarynux
" | SunravWEBClass P.T.(6eccpouno)

SJIGKTpOHHHe PeCypChI, O6eCHe‘lI/IBaIOH_[I/IC peain3alnro 06p3.30BaTeJ'II>HbIX Imporpamm

OI'BOY BO «CeBepo-OceTuHCcKuii rocy1apcTBeHHbIM yHUBepcuTeT uMeHu Kocra JleBanoBruya

XerarypoBa»
HaunmenoBa Ne 10roBODA
e HHEe Ipunan- Axpec CaeneHnus o ;{g u aB([)) Cpok aeiicTBust KoJi-Bo Xapaxre-
.N‘_ IJIEKTPOHHO JIeK- P npaBo p 3aKJII0YEHHOr0 | TOYEK J0CTyna/| PUCTHKA
o caiita HCII0JIb30BAHMUA .
ro HOCTH ob.1agarene 3EC JA0roBoOpa moJib3oBaTesei| JaocTyna
pecypca
Jorosop
12.09.2014 r.-
N135-0614 | o0 5; 7000
ot 12.09.2014 r. o ’
Horosop
12.09.2015 r.-
Ne167-08/15 | 82 28 12 i 7000
or 12.09.2015 r. o ’
Jorosop
12.03.2016.T.-
Ne 58-02/16 09201 6rr 7000
ot 09.03.2016 1. o o
Jorosop
12.09.2016 r.-
Ne202-08/16 | %93 2% 1671 7000
IBC 0124 08.2016 1. 03200 Mo IP-
"YHuBepcu- 000 Tloroso Abec
TeTcKasi Croponn | http://www. «Hexkc- P 12.03.2017r. - Apecy
1 e Ne 069-02/17 7000 OEe3IIUMHUT-
OubIMOTEKA SIS biblioclub.ru Menua» 11.03.2018r. .
) 0t13.03.2017 HBIH
On-line" Torosop
12.09.2017-
Ne 184-08/17 11.02.03.2018 7000
ot 04.09.2017 R '
Horosop
16.04.2018r.-
Ne 056-02/18 166(1 ) 2% 1881 7000
or 25.05.2018 o ’
Horosop
17.10.2018r.-
Ne 163-10/18 371 1(; 2% 1881 7000
ot 30.10.2018 o ’
Jorosop 01.01.2019r.- 7000
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Konrexkcr opranmsamuu 4. O6ecnieuenne 7. (Ilepconan 7.1.2)

MuHuCTEPCTBO 39 0
HayKH U BBICIIEro oopasoBanusi PO Brazeren i . CTpaHI/IL[a us 4
pomecca 7.5.3: Otaen 1oKyMeHT0000pOTa
q)FBOy BO «COFY» BI/IZ[ JAOKYMCHTA: HOJ’IO)KCHI/IB 10 JCATCIIBHOCTH
Ionoxenne o paspadborke u peanusauu OIIOIT COTI'Y
Ne 21-02/2019 30.06.20109r.
ot 14.02.2019
Horosop
01.07.2019T .-
No75-06/19 31.12.2019T 7000
OT 08.07.2019 o '
PexoMennyembie HHTEPHET-aapECa:
e Amnajmuruyeckas XHMHUS B Poccun [DiekrponHsiiipecypc]. —Pesxxum JOoCTyma:
http://www.rusanalytchem.org/default.aspx;
e Kuuru 1o aHAIUTHYECKOM  XUMHH _ [DIEeKTpOHHBIA  pecypc]. — PexuMm  jgocTyima:

http://hemsintez24.ru/analiticheskaya-himiya.

10. MaTepHaJbHO-TeXHHYECKOE OCHAIIIEHHE THCIMILINHBI

MarepuanpHO-TEXHHUECKOEe o0ecreyeHne y4eOHOW IMCHMIUIMHBI BKJIIOYAaeT B ce0s
ayouToOpus Uil TIPOBENEHHS] TMPAKTHUYECKUX 3aHATHH, y4eOHble ayauTOpUH, OCHAICHHbIC
MYJIbTUMEAUHHBIMU TPOEKTOpAaMH ULl JIeMOHCTpaluu ydeOHoro Matepuana. IIpaktukym
o0ecrieyeH XUMHUYECKUMH pEaKTHBAMHU, JIADOPATOPHOW TMOCYIOM H  y4eOHO-HayYHBIM
ob0opynoBanuem: moreHuuomeTpol (OB-74, mynbrutrect MIII201), ananu3aTopsl >KuakocTen
pH-metpsl «Oxcnept-001», yHuBepcanbHbli HMoHOMep OB-74.4, Bonbrammepmerp (hupmsl
Bosnbra ABCI1.1 ¢ nononuutensHeiM Moayiaem EM-04)6, konaykrometp—-CONDUCTOMETER
TYPE OK-1047, noHOCENEKTHBHBIE 3JIEKTPOJbI, LEHTPU(PYTH, MArHUTHBIE MEIIAJIKH, BECHI
ananmutnueckue LekiB1604, Pioneer.5, aBTomatnueckuii tutpatop—UNIVERSAL RECORDING
TITRATOR OH-4078, nabop 1abopaTopHOI MOCYABI, HECOOXOANMBIC PEaKTHBBI.

[Ipu HeoOXoamMocTH paboyasi MporpaMMa JUCIHUIUIMHBI MOXKET OBITh aanTHpOBaHA IS
obecrieueHrust 00pa30BATEIILHOTO MpoIlecCa HHBAIMAOB U JIMIl C  OTPAaHUYECHHBIMU
BO3MOXXHOCTSIMH 37I0POBBSI, B TOM YHCJIE JUIS IUCTAHIIMOHHOTO 00y4eHus. st aToro Tpedyercs
3asBJIEHHE CTy/AeHTa (ero 3aKOHHOI'O MpPEICTABUTENs) M 3aKIFOUYEHHE ICHXOJOr0o-MeaUKO-
nexarorndeckoii komuccuu (IIMIIK).

JIncr o0HOBJICHHS/AKTYaIM3ALMH

[Tporpamma paccMoTpeHa U yTBEpKJeHa Ha 3aceaHuu kadeapbl o0uel U HeopraHuYecKou

XUMHUHM OT «_ 28 »  WIOHSA 2019 r., mporokosr Ne 15 .

HporpaMMa 0;106peHa Ha 3aCCJaHHH COBCTa (baKyaneTa XUMHMH, OHWOJIOTUU U

onorexHonoruu oT «__ 01 »  wmrons 2019 1., mporokonm Ne 12 .

39



http://www.rusanalytchem.org/default.aspx

CHUCTEMA MEHEJUKMEHTA KAYECTBA
VYrpasnenue J0KyMeHTHPOBaHHOU uHbopMarmei 7.5.3

Munrcreperso Konrexkcr opranmsamuu 4. O6ecnieuenne 7. (Ilepconan 7.1.2)

HayKH U BBICIIEro oopasoBanusi PO

Crpanwuma 40 u3z 40
OI'BOY BO «COI'Y»

Brnanenen npornecca 7.5.3: Otaen J0KyMeHTOOO0pOTa
Bup noxymenTa: [TonoxxeHue 1o AesTeNbHOCTH

Honoxenue o0 pazpaborke u peanuzanuu OIIOIT COT'Y

IIporpamma akTyaau3upoBaHa.

BHecenHrple M3MeHEHUS U AOIIOJHCHHA YTBCPXKIACHBI Ha 3aCCAaHUUN Ka(beﬂpbl 0611[6171 u
HeOpFaHI/I‘ICCKOﬁ XNUMHNHU

[IpoTokon 3acenanus Kaheapsl OT « » 20 r. Ne
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