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7.

Conepxanue

Henu u 3a1aun AUCUUTUTMHBI
Mecto qucuunnussl B ctpykrype OITOIL
TpeboBanus K pe3ynbTraTam OCBOSHHS TUCIUIUTMHBI
ConeprxaHue U CTpYKTypa JAUCIUIITMHbI
4.1 Conepxanue JUCUMILIUHBI, CTPYKTYPHUPOBAHHOE 110 TEMaM
4.2 Tlnan BHeayIUTOPHOM CaMOCTOSATENbHON PabOTHI 00yUaOLIUXCSA 10
TUCLUIUINHE
4.3 Copmepxanue yueOHOTo MaTepuana
4.3.1 IlepeyeH» CeMUHAPCKUX 3aHSATHIA 1 JTAOOPATOPHBIX paboT
4.3.2 TlepedeHn TeM (BOMPOCOB), BRIHOCUMBIX Ha CAMOCTOSITEITFHOE M3YUEHUE
(camocTosiTeNbHAs padoTa CTYICHTOB)
44 MetoauyecKue yKa3aHHs 110 OPraHM3aIi CAMOCTOSITENTEHON paboThI
CTyZICHTOB
YuebHo-MeTordeckoe 1 MH(POPMAITIOHHOE 00CSCTICUCHHUE TUCIATUTHBI ;
a) OCHOBHas JIMUTEPaTypa;
0) TOMOHUTENIbHAS TIUTEpaTypa;
B) CIIMCOK aBTOPCKHUX METOJMUYECKHUX pa3padOTOK;
r) 6a3bl JaHHBIX, TOUCKOBO-CIIPABOYHbIE U NHPOPMAIIMOHHBIE CUCTEMBI
MatepuanbHO-TEXHUYECKOE 00ecTiedeHre TUCIIUILTUHBI (MO JIs)
OO0pa3zoBarenbHble TEXHOJIOTHH

Ouenounsie cpeactra (OC)

CcTp.

AN L I W W W

10
11

11

12
12
12
12
12
13
14
15



1. HEJIN U 3AJAYA JUCHUITVIMHDBI:

Heab: oBnaneHHe CTYIEHTaMH TECOPETUYECKMMM OCHOBAMU DIIEKTPOXMMMH, BO3MOXKHOCTIMU,
007acTbl0 TMPUMEHEHHUS] M JJIEKTPOXMMHUYECKOH ammapaTypod, HaBbIKAMH MPAKTUYECKOTO
UCIIOJI30BAaHUsl BOJIBTAMIIEPOMETPUYECKUX METOJNOB aHaIM3a U MCCIECNOBAaHUA Ul PEIICHUS
(GyHIaMEHTAJIbHBIX U aHAJIMTUYECKUX 3a/1ady.

3agaun:

a) O3HAKOMHUTH CTYJIEHTOB XMMHUYECKOTO (DaKyJIbTeTa C TEOPETUYECKUMU OCHOBAMHU 0a30BBIX U
NPUKIIAIHBIX Pa3eiIoB JJIEKTPOXUMUU;

b) OCBOUTH OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHWS Pa3MUYHBIX THIIOB XHMHUYECKUX U
OMOXMMMYECKUX PEaKLUN B YCIOBUSAX MEKTPOXUMUYECKON MONSIpU3ALINN;

C) OBIaAeTh MpHUeMaMH pabOThl B PA3IUYHBIX HAMpPABICHUSAX BOJIBTAMIIEPOMETPUU C
WCIIOJIb30BAHUEM PA3JIMIHBIX BHJIOB 3JICKTPOJIOB HA COBPEMEHHOM 000Dy IOBaHHH.

II. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OIIOII BO:

HuctunnuHa «TeopeTnueckass U MpUKIATHAS NMEKTPOXUMUS» OTHOCHUTCS K 0a30BBIM
mucruruinHam obsi3atenbHoi yactu (b1.B.06).

CoBpemMeHHasi 3JEKTpOXMMHUs OazupyeTcs Ha 3HAHUM OCHOBHBIX 3aKOHOB OOIIEH,
aHATTMTUYECKOH W (U3MYecKoW XUMHH,  KOOPAMHAIIMOHHOW W HEOPraHWYeCKOH XHMUH,
OMOXMMHUM,  METOJOB  MaTeMaTW4YeCcKOM  CTATHUCTUKM,  3HAHUM  OpPraHUYeCcKo U
OMOHEOPTraHNYECKON XUMHUH U HEKOTOPBIX Pa3zesioB (PU3HKH.

I1II. TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSA JUCHUIIJINHBI

[Ipomiecc oOCBOCHMSI JUCIUIUIMHBI HAamNpaBJeH Ha (HOPMUPOBAHHE KOMITCTECHIIUNA
(ameMeHTOB crenyroumx kommereHuuii) B coorserctBuu ¢ ®I'OC BO u OIl BO no ganHomy
Hanpasaenuto noocomosku 04.04.01 «Xumusy.

Ilepedyenb mIaHMpyeMbIX Pe3y/JabTATOB 00y4eHHUS M0 JUCHHUILUINHE, COOTHECEHHBIX C
HHAMKATOPAMH AOCTHKEHHUS KOMIIETECHIIMI

Komnerenuus Nuaukaropsl Pe3yabTarhl 00yyeHus
KOMIIeTeHI U




IIK-4
Crioco6eH nMpoBOANTH
AKCIIEPUMEHTAJIbHBIE U
pPacYETHO-TEOPETUUECKHUE
HCCIIeIOBaHUS T10 3aJaHHOM
TeMe B BBIOpaHHOU 00acTH
XUMHUH, XUMAYECKOMH
TEXHOJIOTHH HJIA CMEKHBIX
C XMMHEHN HayKax

Hﬂ[{ 1IK-4,1
[IpoBoaut
SKCIIEPUMEHTAIIbHbIE
HUCCIIEIOBAHMS 110 3aJaHHOU
TeMe B BRIOpaHHOU 00acTu
XAMUHN

H[Kk1.2
IIpoBoaut pacueTHO-
TEOPETUYECKUE
HCCJIEIOBAHUSA 110 3aIaHHOMN
TeMe B BBIOpaHHOM 00acTH
XUMUU

Buaaaers: HaBbIKaMU NPOBEICHUS
SKCIIEPUMEHTOB Ha CJI0KHOM
BBICOKOTE€XHOJIOTHYHOM
AJIEKTPOXUMHUYECKOM
000pYyIOBaHUH.

3HATh: paBUJIa COCTABICHUS
MIPOTOKOJIOB 3JIEKTPOXUMHUYECKHIX
SKCIEPUMEHTOB U OTYETOB MPHU
HCCIIeIOBaHUM.

YMeThb: TpOBOIUTE 00pabOTKY
PE3YJIBTATOB IKCIIEPUMEHTAITBHBIX
W paCYETHO-TEOPETUUECKUX

M K43 3JIEKTPOXUMHUUYECKUX
VYnpasnser HCCIIEIOBAaHUM, TMPEICTABIISITh
BBICOKOTEXHOJIOTUIHBIM pe3yabTaThl SKCIEPUMEHTOB U
XUMHYECKUM pacy€ToB B (hopMe OTUYETA WIIH
o0opyaoBaHrEM 3aroTOBKH JJIs1 HAYYHOU CTaThH.
TIK-5 HI[K k5. Bnaners: HaBbIKaMU pabOTEHI C

CnocoOeH Ha OCHOBE
KPUTHYECKOIO aHaIN3a
pe3ynbratoB HUP
OLICHHUBATh MEPCIEKTUBBI UX
IIPAKTHYECKOTO
IIPUMEHEHUs U
NPOI0JDKEHUs paboT B
BbIOpaHHOM 007acTh
XUMHH, XUMUYECKON
TEXHOJIOTMH MJIU CMEKHBIX
C XMMHUEHN HayKax

OmnpenensieT BO3MOKHbBIE
HaIpaBJICHUS] PA3BUTHS
paboT U MEePCIEKTUBBI
MIPaKTUYECKOIO
MIPUMEHEHHUS MTOJTy4eHHBIX
pe3yJIbTaToB

H[K 153
AHanu3upyeT pe3ynbTaThl
HCIIBITAaHUH CBIPBS,
MIPEKypPCOPOB, TOTOBOIL
MIPOAYKIINH; OIICHUBAET
CTETEeHb UX COOTBETCTBUS
HOPMATHUBHBIM JIOKYMEHTaM
(cTanmapram u
TEXHOJIOTHUECKUM
peryiaMeHTam)

COBPEMEHHBIMH TTaKeTaMu 0a3
JOAHHBIX U HpOFpaMM JJI1 BEACHUA
BIEKTPOXUMHUECKUX
HCCICA0BaHUN O0BEKTOB U
CHUCTEM, TIPEACTABIISIONINX
IIPAKTUYECKUHA UHTEPEC.

3HaTh: BCe OCHOBHBIE 3aKOHBI U
3aKOHOMEPHOCTH, OTHCHIBAIOIITHE
3JICKTpOXI/IMI/I‘-I€CKI/Ie CUCTCMBI 1
OTIPEICIIAIONINE UX TIOBEICHHUE
CBOMCTBA.

YMeThb: MCI0Ab30BaTh Oarax
3HAHHUH TEOPETHUECKUX OCHOB
3JICKTpOXI/IMI/II/I HpI/I aHaJIn3e
MOJTYYCHHBIX SKCIIEPUMEHTAIBHBIX
PE3yJIBTATOB JIJISl PEIICHHSI
KOHKPETHBIX XUMUYECKHX 33]1a
HpI/IMeHI/ITeJIbHO K KOHerTHbIM
00BEKTAM HCCIEIOBAHMUS.




IV. COAEP)KAHUE U CTPYKTYPA JTNCIHUIIJIMHBI

O0BbEM TUCHUILIMHBI COCTABJIAET 4 3a4eTHBIX eIUHHUIbI, 144 yaca,

B ToM yuciie 0.75 3a4eTHBIX eIUHUIL, 27 YacoB Ha DK3aMeEH.

®opmMa NPOMeKYTOYHOI aTTeCTallMu: IKIAMEH
4.1 CopepxaHue IUCUMILIMHBI, CTPYKTYPHMPOBAHHOE 110 TeMaM,
€ YKa3aHHeM BH/I0B y4eOHbIX 3aHATHI M OTBEIEHHOI0 HA HUX KOJIMYeCTBAa aKaJleMHUYeCKHX YaCOB

Bunpl yueOHoM paboThI, BKITIOUAst
CaMOCTOATENIbHYIO paboTy 00yJaromuxcs,
MPAaKTUYECKYIO TIOATOTOBKY U TPYIOEMKOCTb

DOopMBI TEKYIIETO

(B "acax) KOHTpPOJIA
% yCIeBaEMOCTH;
Ne /o Pazmen nucHUIUIMHBL/ TEMBI g KonrakrHast paboTa nperiofasareis ¢ é ®opma
3 00y JaroIIIMHCS E = IPOMEKYTOUYHOM
JlabopatopHbie g \8 arrecraniuu
Mexiu " KCP + g s (no cemecmpam)
NpaKTUYeCKHue | KOHCYJIbTalu1 = 3
3aHATHS O =
[IpoBepka oTueTOB 1O
1 PaBHOBecHas snexkTpoxumus U ypaBHeHue HepHcra 5 12 4 J1a00paTOpHEIM
paboTaM, paKTHYECKUE
3a/laHus
2 DNeKTpoIHAsI KWHETUKA 6 6 1 4 3ammura naboparopHol
paboThl
3 Hubdysus 4 3
[uknuueckas BOJIbTAMIIEPOMETPHUS Ha [IpoBepka 0TueTOB MO
4 MaKpO3JIEKTPOAAX 3 12 ) 6 1a00paTOPHBIM
paboTam, MpaKTUIECKHE
3aJlaHus
5 BonpTamnepomeTpruyeckre METOIbI aHATIN3a 16 18 2 8 [IpoBepka oTu€TOB 1O
1a00paTOPHBIM
paboTam, MpaKTHUIECKHE




Bunpl yueOHOM paboThI, BKIIFOUAs o
CaMOCTOSITENIbHYIO paboTy 00yYaronuxcs, OpMBI TCKYIICTO
a, MPaKTUYECKYIO MOJATOTOBKY U TPYJIOEMKOCTh KOHTpOIIA
= )
5 (B yacax) YCIIEBAEMOCTH;
Ne /1t Pasnen nucuuIuInHbl/ TEMBI S . ®dopma
] )
O KonTakTHas pabora mpemogaBaTens ¢ e g IIPOMEXKYTOUHOU
Q
o0y4JarmuMucs S i aTTecTaluu
5 35 (ro-cemecmpet)
O = 3aJaHUs
TuIel 371€KTPOIOB, UCIIONIB3YEMBIX B IIpoBepka 0T4ETOB 110
6 BOJIbTAMIIEPOMETPUUYECKUX METOAaX aHaJlu3a U ) ) 3 1a00paTOPHBIM
UCCIIEIOBaHUM paboTaM, paKTHYECKUE
3a/laHus
10 JK3aMeH
Hroro yacos 36 54 5 22 DK3aMeH
4.2 IlnaH BHeayUTOPHOH CAMOCTOATEIbHON padoThl 00y4aIOUIUXCS MO JUCHUIIIHHE
CamocTosiTenbHast paboTa 00yyaroumxcs V4eOHo-MeToquueckoe obecreyeHne
3arparel | OneHOYHOE CaMOCTOSITETIbHOM paboTh
Cemectp HasBanue paznena, TeMbl . Cpokn
Bun camocrositensHOM paboTh BPEMEHHU | CPEACTBO
BBIIIOJTHCHU A
(gac.)
3amuTa TeopeTnueckas u MpUKIaTHAS
CamocrosTenpHast mpopadoTKa N
OTYETOB IO [BOJIETAMITIEPOMETPHS: y4el. mocodne
Huknuueckas BONbTAMIEPOMETPUS | HEKOTOPBIX Pa3/iesiOB TEMBI, .
2 i arnpelb-Man 6 naboparopH |(cocT. A.KO.Cadponos,
Ha MakpOaJIeKTPOaax MOATOTOBKA OTYETOB 1O <
1260DATODHEIM DaGOTAM BIM A.B.Kamescknit) — Upkytck: U3a-Bg
patop p paboTam NIy, 2015.- 224 c.
2  |BosbTramMmepomMeTpruuecKue METOIbI IIpoBepka | CM. OCHOBHYIO U JTOTIOJHUTEIbHYIO
aHanmza " OTYETA [10 | JIUTEpPAT
ITonroroBka oT4€TOB 11O paTypy
(heBpaib- pabore.
n1abopaTopHbIM paboTam, 8
MapT YcrHoe
pelieHue 3aaa4
cobecenoBa
HHUE




CamocrosrenbHas paboTa 00yJaronxcst

YyebHo-MeToanyeckoe o0ecreueHmne

3arparel | OneHOYHOE CaMOCTOSITEIbHOM paboThI
Cemectp HasBanue pasnena, TeMsl N Cpoku
Bun camocrositensHOM paboTh BPEMEHHU | CPEACTBO
BBIITIOJTHCHUA
(dac.)
2 DIIeKTpOoaHAas KNHETHUKA Teopernueckass U IpuUKIagHAS
3amura
CamocTosTenbHas mpopaboTKa M )
OTYETOB IO | BOJBTAMIEPOMETPHS: yueo.
HEKOTOPBIX Pa3/ieJIOB TEMBI, MapT-
N 4 naGoparopu | mocobue (coct. A.}0.CadppoHos,
MOATOTOBKA OTYETOB I10 anpenb .
bIM A.B.Kamesckuit) — Upkytck: W3-
n1abopaToOpHBIM paboTaM
pabotam Bo UT'Y, 2015.- 224 c.
2 PaBHOBECHAs ANEKTPOXUMMUSL. . [IpoBepka | CM. OCHOBHYIO U JOIIOJTHUTENIBHYIO
[ToaroroBka 0T4ETOB 11O MapT-
VYpaBuenue HepHcra. 4 OTYeTa 10 | JIUTEpaATypy
nabopaTopHBIM paboTam anpenb
pabore.
O0611ast TpyA0EMKOCTh CAMOCTOSITEILHON pabOTHI MO NUCIUILIAHE (Jac) 22
Brogxer BpeMeHH CaMOCTOATEIbHOM PadoThl, Pe1yCMOTPEHHbIH Y4eOHBIM IJIAHOM 2

JUIsl JAHHOM AMCIUTIMHBI (Yac)




4.3 Conepxxanue y4eOHOr0 MaTepuasia

Conep:xanue pa3iesi0B U TeM JUCHUNIITHHBI
1. TEOPETUYECKHWE OCHOBbBI JJIEKTPOXUMHUHA

PABHOBECHAA DJIEKTPOXUMUM A

XuMu4eckoe paBHOBECHC. CDYH)IaMeHTaHBHaﬂ TCpMOAMHAMHUKA JJICKTPOXUMHUUYCCKUX
MPOIECCOB. DJEKTPOXUMHUYECCKOE pPaBHOBECHUE: JJICKTPOHHBIM TNEPEHOC Ha TpaHUIe
paszzena pacTBOP-3JIEKTPOI.

VPABHEHUE HEPHCTA

DJEeKTPOXMMHUUECKOE paBHOBecHe: ypaBHeHHe HepHcTa. OnekTpoasl CpaBHEHHUA U
W3MEpEHUEe DJJICKTPOJHBIX TMOTCHIHAJIOB. BOJOPOIHBIA DJJEKTPOJ Kak JJICKTPON
cpaBHeHusi. CTaHJapTHBIE JJEKTPOJHBIE MOTEHUHANBl M (QopManbHbiE (PaBHOBECHBIE)
noTeHnuansl. opManpHple MOTEHIMAIB U AKCIEPUMEHTAIbHAS BOJHTAMIIEPOMETPHS.
DJEeKTPOAHbIE MPOLIECCHl: KUHETUKA MPOTUB TEPMOJUHAMUKH.

OJIEKTPOAHA A KUHETUKA

Toku n peakuMoHHBIH MOTOK. V3ydyeHHe 3JIEKTPOJHON KHHETHKU TpeOyeT Halludus Tpex
anekTponoB. Kunetnka batnepa-®onbMmepa. CrangapTHbIE IIEKTPOXUMUYECKHE KOHCTAHTHI
ckopoctd # ¢opMalbHbIe TOTeHIHaTBl. Heo0XoauMOCTh HCMOIb30BaHUA (POHOBOTO
snektponuta. 3akoH Tadens. Ilpouecchl MHOTOCTAAUMHOTO 3JIEKTPOHHOTO IMEpeHoca.
TadeneBckuii aHAIM3 U peaKIUs BBIJCICHHS BOJIOPO/IA.

TEOPUA MAPKYCA

[Touemy oHM CTaHIAPTHBIE ICKTPOXUMHUECKUE KOHCTAHTBI CKOPOCTH — OoJiblue (ObICTphIE), a
Ipyrue — MeajeHHble? Teopus 3eKTpOHHOTO nepeHoca Mapkyca: BBenenue. Teopust Mapkyca:
BHYTpPH- M BHeUIHec(hepHbI 3IIeKTpoHHBIM mnepeHoc. Teopus Mapkyca: aguabaTHYecKue U
HeaauabaTuueckue peakuuu. Teopus Mapkyca: pacué€rsl rMOOCOBCKON SHEPrUM aKTHUBALIWU.
B3aumootHomenuss Mexnay teopued Mapkyca u kuHeTukod barnepa-®onsmepa. Teopus
Mapkyca u d3KcriepumMeHT. Ycnex!

JNODY3UA
IepBoiit 3akoH muddy3un duxa. Bropoit 3akon maupdyszun Puka. MoseKkysipHble OCHOBBI
3akoHOB ®uka. YpaBHenue Kotrpemna: pemas BTopoil 3akoH ®uka. Ilpobrmema Korrpemna:

ciydyaii He paBHbIX KodpduumentoB muddysun. Auddysuonnsii cmoir  Hepucra.

MaccormnepeHoc NPOTUB 3JIEKTPOJHOM KUHETHKHU: (OPMBI CTAllMOHAPHBIX BOJH TOK-TIOTEHIIMAI.
MacconepeHoc nonpasui TadeaeBCKUe B3aUMOIAEHCTBHSL.

MUKJIIMYECKAS BOJIbLTAMITEPOMETPUSA HA MAKPOJSJIEKTPOJAX

[{uknuyeckasi BOJIbTaMIIEPOMETpUS: dKCIepuMeHT. Pernast ypaBHeHus nepenoca. Obpatumasi u
HeoOpaTuMas KMHeTHKa. YTo AUKTyeT «oOpaTuMoe» U «HeoOpaTumoe» noseneHue? Odpatumoe
u HeoOpaTtumoe moBeneHue: 3PGeKT CKOPOCTH pa3BEPTKH moTeHnuana. OOpaTumasi MPOTHUB
HEOOpaTHUMOH BOJIBTaMIIEPOMETPUH: UTOT. M3MepeHHe IUKINYECKUX BOJIBTaMIEpOTrpaMM: TPU
MPaKTUYECKUX  pa3MmbinnieHus.  Oddext  HepaBeHcTBa  koddduinmentoB  auddysun.
MHOrO31eKTPOHHBIH TIEpEeHOC: oOpaTuMasi JJIEKTpOAHAash KWHETUKA. MHOTO3JIEKTPOHHBIN
MEepeHoc: HeoOpaTuMas  dSJEKTpoAHas KuWHeTHKa. Bausame pH Ha  UOUKIHYecKyro
BOJIbTaMIiepoMeTputo. Cxema KBaIpaToB.

2. BOJIBTAMIIEPOMETPUYECKHUE METO/ bl AHAJIU3A
KITACCUYECKAS ITOJIAPOI'PADUA



[Mpunun  Mmerona kiaccuueckoi momsporpaduu. IlpuHIMNuanbHas cxeMa YCTaHOBKH.
Bonsrammniepnass kpuBas u e€ nemmdpoBka. Buasl TOKOB: (apaneeBckuii, EMKOCTHBIH,
1 Py3MOHHBIH, MUTPAIIMOHHBIN, KOHBEKIMOHHBIA. YCIOBHS WX BO3HUKHOBEHH.DOHOBBIN
AJIEKTPOJIUT: COCTaB U €0 POJIb MIPU BOJIBTAMIIEPOMETPUUYECKHUX HCCIENOBaHUAX. KauecTBeHHbIN
nonsporpaduuecknii  ananus. IloteHuman mnonyBodHbl.  Ilomsporpaduueckuid  CHEkTp.
KonuuectBenusli  momsiporpadguueckuit  aHanus.  YpaBHeHue  MnbkoBuua.  CriocoObl
ONpelIelICHUs] KOHLIEHTpaluu Jenoisipu3aropa B pactsope. MakTopsl, BIUAIONME HA BEIINYUHY
IU(p(Gy3UMOHHOTO TOKAa: EMKOCTHBIA TOK, PAcTBOPEHHBIM KHCIOPOJ, TeMIleparypa, HEepUoa
kananus PKD, makcumywmsl 1 u Il poga. YpaBaenue oOpatumoit KaToaHOM nossiporpadudeckoi
BosHbI  (ypaBHeHHe [eifipoBckoro-UnbpkoBuua). OmpeneneHus BeNIUYUHBI  MOTEHIMAJA
MIOJIyBOJIHBl M KOJIMYECTBA DIIEKTPOHOB, YYaCTBYIOIIMX B DJIEKTPOXMMHUYECKOM IIpPOLECCE.
OOpatumble, KBa3MOOpaTUMble U HeoOpaTHMble DJIEKTPOXHUMHUYECKHE mpolecchl. Bua
BOJIbTAMIIEPHBIX KPHUBBIX. [onsiporpaduueckoe UCCIIEIOBAHNE Ipouecc
KOMIUIeKcooOpa3zoBaHusi. CrocoObl OmpeneneHnss COcTaBa KOMIUIEKCHBIX YacTHUIl U KOHCTaHT
yCTOMYMBOCTH. THIIBI TOKOB, H3MEPSIEMBIX B BOJBTAMIIEPOMETPHM: TOKH aJcopouumy,
KMHETUYECKUE M KaTAIUTHUYECKUE TOKH. Y CIOBHUS MX BO3ZHMKHOBEHUA. DaKTOPBI, BIUSIOIINE Ha
ux BennuuHy. Mcnonb3oBanue B aHanuTH4ecKoil npaktuke. [lonsporpadudeckoe nccieqoBanme
OpraHUYeCKUX coeAuHeHUu. (OCHOBHBIE 3aKOHOMEPHOCTH BOCCTAHOBIICHHS OpPraHUYECKUX
BemiectB Ha PK3. ®onHoBble snekTponuthl. MccnenoBaHue — CTEXMOMETPUM  IIPU
JNEKTPOXUMUYECKOM BOCCTAHOBJIEHUE OPraHWYECKHX BEIIECTB: ONPEIEICHUE KOJIUYECTBA
3JIEKTPOHOB U MPOTOHOB. [lonsporpadudeckoe nccie0BaHNE MOJTUMEPOB.

PA3HOCTHAA ITOJIAAPOT'PA®UA
[IpuHMnManpHas cxema yCTaHOBKH, IPUHIMII METOJa. BU BonbTaMIEpHON KPUBOU.

JUDODEPEHITUAJIBHA A [TOJIAPOT'PAOUA

CrniocoObl  uddepeHMpoBaHns  BOJBTAMIIEPHON KpUBOM: pacu€THbI cmocod, cmocod
['eiipoBckoro, cmoco0 siekTpuyeckoro auddepeHurpoBanus (KOHAeHCATOpHbIN). Cxembl
ycTaHOBKHA. Bunx  BomprammepHoi — KpuBoW. IlpemmymiectBa  mepel  KIIACCUYECKOM
nosisiporpaduei. YyBCTBUTENBHOCTD U pa3peliaroias CiocOOHOCTh METO/IA.

OCHUJUIOTPAOUYECKAA TTOJIAPOI'PADUA

[IpuHnunuaneHass cxeMa yCTaHOBKM. BHJ BosbTaMIEpHONM KpHUBOW. YpaBHeHue PoHpuica-
[Ilepunka. VYcimoBus perucrpauuy BOJbTAaMIEpPHOW KpuBoW. MccnegoBaHue — CTeneHH
00paTUMOCTH 3JEKTPOXUMHYECKOTO Ipolecca. YCIOBHE, OrpaHMYMBAIOIIEE HCIOJIb30BaHUE
ocrmorpaduyeckord monsporpadun. YyBCTBHTEIBHOCT, M paspeniaromas CrnocoOHOCTh
metoaa. Ocummiorpadudeckas noyssporpaduu ¢ HaJIOKEHHEM HepeMeHHOro Toka. [IpuHuun
Meroaa. Bua BosbTaMIiepHO KpUBOM.

MHBEPCHOHHAS BOJIbTAMIIEPOMETPU

Karonnas, anonHas u agcopOIMOHHAs WHBEPCHOHHAS BOJIbTaMIiepoMeTpus. [IpuHImn metosa.
Craguu npoBefeHUs aHain3a. Bua BosbTamnepHoil kpuBoul. MIcnoib30BaHUE B aHAJTUTUYECKOM
npakTuke. YyBCTBUTETHLHOCTD U pa3peliaroias ClioCOOHOCTh METO/IOB.

UMITYJIbCHBIE METObI TTOJIAPOT'PA®UN

NmmynscHas nonsporpadus: HopMaibHas U auddepenimanpHas. [I[puammn mMeroma. YciaoBus
MPOBEACHUS U3MEPEHUsI BETMYMHBI TOKA. BUbl BOJIbTaMIIEPHBIX KPUBBIX. YyBCTBUTEIBHOCTh U
pazpemaroniasi cnocoOHocTh MeToJ0B. [lonsporpadusi mepeMeHHOro ToKa: CHHyCOHWJaldbHas U
KBaJpaTHOBONHOBas. [lpunuun mertona. Bun BonpTammnepHoil kpuBoil. UyBCTBUTENBHOCTH M
paszpemaroiasi ClocoOHOCTb METO/I0B.

XPOHOIIOTEHIIMOMETPUA



HpI/IHLII/IH METOJa, HMCIIOJIB30BaHUC B aHAJIUTHUYECKOM ITPAKTHKE. Bun XpPOHOTCHOHUOT'PAMMEBI,

MNEPEXOOHOC BpPEMA.

VpaBuenune CaHnpa.

MIPpUMCHCHHUC B aHAJIUTHUYECKOI IMPAKTHUKE.

METO/] BPAILIAIOIIEI'OCA AMCKOBOI'O 9JIEKTPOA
[Mpunuun wmetona, ypaBHenue JleBnua. OOnacTh MCHOIB30BaHUS MeTojaa. Bpamaromieiics
JUCKOBBIN DJIEKTPOJ C KOJIBIIOM.

KOCBEHHBIE METO/ZIbI BOJIbTAMIIEPOMETPUYECKOI'O AHAJIM3A
AmMniepomerpuueckoe TUTpoBaHue. IlpuHumn Meroma. Tumbl peaknuid, HCIONB3YyEMBIX IIPH

TUTPOBAHUU.

Bunabr

KpUBBIX TUTPOBAHUA.

JuddepenurpoBanHoe

TUTPOBAHUEC U €T'0 UCITIOJIB30BAHHE B aHAJIN3EC CMECHU BCILICCTB.

WNHBepcHOHHAss XPOHONOTEHIMOMETpUS U €€

AMIICPpOMCTPUICCKOC

TUIIBI  3JIEKTPOJOB, MUCIIOJIB3YEMBIX B BOJIBTAMIIEPOMETPUYECKOM
AHAIJIM3E
K.]'IaCCI/I(l)I/IKaHI/Iﬂ OJICKTPOAOB: JXUAKUEC, TBEPABIC, aMaJIbI'aMHEIC, MOJII/I(bI/II_[I/IpOBaHHBIe. Oo0nactu
NMPUMCHCHU, OCHOBHBIC XapPAKTCPUCTUKH.
4.3.1 Ilepeyenb ceMMHAPCKHUX 3aHATHIH M 1a00paTOPHBIX padoT
Ne | Ne paznena u Tembl HaumenoBanue ceMuHapos, Tpynoem- OreHOYHbIE dopmupye-
Ne JVCIUTIITHHBI MPaKTHYECKUX U Ja0OPATOPHBIX paboT KOCTh cpencTBa MBbIE
i/ (MomyiisT) (qacer) KOMIIETEH-
I LUK
Bonsramnepomerp | JlaGopatopHas pabota «KauecTBeHHOE 4 YcTHOE [K-4.1
WYECKUE METOIbI Y KOJIMYECTBEHHOE ONpeiesieHue cobecenoBaHue, [1K-4.2
aHaIn3a METAJUIOB B CMECH METOIOM otuér 1o JIP [1K-4.3
HoJIsIporpaduy EPEMEHHOTO TOKa
Boneramnepomerp | JlaGoparopHas pabora «OnpenencHue 4 VYcrHoE [K-4.1
HNYECKHE METO/IBI MoJM0/IeHa B pacTBOpPE 110 cobeceoBaHue, I1K-4.2
aHanusa KaTaJIUTUYECKUM TOKaM B IIPUCYTCTBUU otuér no JIP I1K-4.3
HHUTPAT-HOHA»
Bonsramnepometp JlabopaTopHast paboTa 4 YcTHOE IK-4.1
HYECKUE METOJIBI «ITomsporpaduueckoe UccaeI0BaHE cobeceoBaHue, I11K-4.2
aHanusa Ipoliecca KOMIUIEKCOOOpa30BaHUs B otuér no JIP I1K-4.3
cucreme Cd*'/J»
Bonprammepometp JlabopatopHas paboTa 4 YcrHOE IK-4.1
WYECKHUE METOIBI «AMITepoMeTpHIecKOoe OIpeesiCHIe cobecemoBaHue, [1K-4.2
aHaim3a COZEepKaHUs TIIIOKOHATA KalbIUA B €r0 otuét 1o JIP [1K-4.3
MEeJIMIIMHCKOM ITpenapare»
Bonsramnepomerp Pemenue 3anau 2 Kontponsuas I1K-5.2
WYECKUE METOIbI pabota 1o 3a7a4yam IK-5.3
aHAIN3a
PaBHOBecHas JlabopartopHas pabota «Onpenenenne 6 YcTHOE TIK-4.1
DIEKTPOXUMHUS. pH runparoobpa3zoBanms» cobeceroBaHue, [1K-4.2
VYpaBHeHHE otuér mno JIP I1K-4.3
Hepncra.
Juddyzus. JlabopaTopnas pabota «VcciaemoBanne 6 YctHOE I1K-4.1
Iuknuyeckas (deppolanua METOJOM IIHKITNICCKOM cobecenoBanume, [1K-4.2
BOJIbTaMIIEPOMETP BOJIbTAMIIEPOMETPUIY otuét no JIP TIK-4.3
us Ha
MaKpOdJIEKTPOAAX.
PaBHOBecHas JlabopaTopnas pabota «VcciaemoBanne 6 YcrHOE IK-4.1
ANMEKTPOXUMHUSI. AIIEKTPUYECKOH IIPOBOANMOCTH B cobecenoBaHue, I1K-4.2
CHCTEME OPraHMYECKHI PACTBOPUTEIb— otuér no JIP I1K-4.3




BOJIA»

Huxnuueckas JlaboparopHas paboTa 3amura oTyéTa TIK-4.1
BOJIbTAMIIEPOMETP «IIpuroroBnenne GpoHOBOTO I1K-4.2
Us Ha AJIEKTPOJIUTA U U3MEpEeHUE (POHOBBIX [K-4.3
MAaKpPOJJICKTPOJAax BOJIbTAMIICPHBIX KPHUBBIX»
THITBI 31EKTPOIOB, Jlabopatopuas pabora «Iloxydenne 3amura oTyéra IK-4.1
HCIOJIb3YEMBIX B MO (PUIMPYIOIIETO I1K-4.2
BOJIbTaMIIEPOMETP 3JIEKTPOXUMHYECKOTO MOKPHITHS Ha T1IK-4.3
HYECKUX METOMAax TTOBEPXHOCTH JJIEKTPOIa»
aHaIM3a u
HUCCIEIOBaHUMN
OnexTpoaHas JlabopatopHas paboTa 3amura oTyéra I1K-4.1
KHUHETUKA «ONEeKTPOXUMUYECKUE CBOMCTBA [K-4.2
rekcanmaHodeppara (+3) kamus» I1K-4.3
Huknnueckas [IpaxTnyeckas padora YctHOE I1K-5.2
BosibTamriepomerp | «O0OpymOBaHME, HCXOHBIC BEIIECTBA, cobeceoBaHue, I1K-5.3
us Ha MIPUTOTOBJICHUE PACTBOPOB, 00paboTKa oruér mo [1P
MAaKpOdJIEKTPOIaX PE3yIbTATOBY
4.3.2. [lepeyeHb TeM (BONPOCOB), BLIHOCMMbIX HA CAMOCTOSITEJIbHOE U3Yy4YeHH e
(camocTosiTeIbHAsA padoTa CTY/ICHTOB)
Ne Tema 3anaHue dopmupyemas NJaK
No KOMIIETEHLIUI
i/
II
1 | Boasramnepomerpuueckue | Hamucanue OTYETOB [1K-4, TIK-5 HK-4.1;
METO/Ibl aHAJIN3a nabopaTopHbIM paboTaM, pelieHne g§j§
3afad. T1K-5.2;
I1K-5.3
2 PaBHoBecHas Hanucanune OTYETOB I1K-4, TIK-5 [IK-4.1;
JIEKTPOXUMUS. YpaBHEeHUE | J1ab0opaTOpHBIM paboTam g§j§
Hepncra. 1K-5.2:
MK-5.3
3 Huknnueckas Hanucanue OTYETOB [1K-4, T1IK-5 1K-4.1;
BOJIbTAMIIEPOMETPHUS HA n1abopaTopHBIM paboTam. gﬁjg
MaKpO3JIEKTPOIax HK-5.22
MK-5.3
4 DneKTpoHas KWHETHKa Hamwmcanne u 3ammra otuetoB 1o | I1K-4, ITK-5 TK-4.1;
1a00paToOpHBIM paboTam. I1K-4.2;
1IK-4.3;
[IK-5.2;
I1K-5.3
4.4 Metonuyeckue YyKa3aHusi 10 OPraHM3alUM CaMOCTOAAITEIbHON PpadoThI
CTYJeHTOB
CaMocTosTensrHas pa60Ta CTYACHTOB, CBA3aHHaA HOI[FOTOBKOﬁ OT4YETOB 11O

BBITTIOJTHCHHBIM J'Ia60paTOpHBIM pa60TaM, 3aKPCIICHUEM TCOPCTUYCCKOI'0 MaTcpuajlla B BUJIC
peuicHus 3a4a4 U MOATOTOBKH K CEMUHApam, IMPOBOAUTCA BO BHCAYAUTOPHOC BPCMsI.




Cmpyxmypa omuema no 1abopamopuoti pabome:
1. Iens paboTEI.
2. Teopernueckas 4acTh.
3. BhInonHEeHHE pacueTHHIX, IpaUUECKUX M KOHTPOIBHBIX 33/aHUN B COOTBETCTBUH C
METOJIMICCKUMH YKa3aHUSAMH K KaxI0H padore.
4. BbiBoJ (Ha OCHOBE MOJYYEHHBIX PE3YIHTATOB).
MeToaudeckre peKOMEH/IAINN 110 BBITTOJIHEHUIO U 00pabOTKe IKCIEPUMEHTAIBHBIX JTAHHBIX TI0

KaXK70i 1ab0opaTopHOM paboTe ONMMcaHbl B METOIMYECKUX YKa3aHUAX (CM. BBIIIIE).

HpI/IMepLI pCHICHUA TUIIOBBIX 3aaa4 NPCACTABJICHBI B pPCKOMCHAYCMbIX y‘Ie6HLIX IMOCOOUSX U
3aJa4yHUKax.

V. YYEBHO-METOAMUYECKOE U UH®OPMALIMOHHOE OBECMEYEHUE AUCLIUM/IUHBI
(Moaynsa)

a) ocHoBHaA AuTepartypa

1. Teopernueckas u MpUKIaHAS BOJbTaMIiepoMeTpus: yueo. mocodbue (coct. A.KO.Cadponos,
A.B.Kamesckuit) — Upkyrck: U3a-Bo UT'Y, 2015.- 224 c.

2. I'. Xenne. I[onsporpadus u Boipramnepomerpus. TeopeTHuecKkue OCHOBBI aHAMTHUYECKAs
npakTuka. (DJIeKTpOHHBIN pecypc). M.: «bunomy, Jlaboparopus 3nanwmii. 2014. Pexum gocryna:
OBC, «M3nateabpcTBoO JIaHbY.

3. JIebyxoB B.W.. Okapa A.U., [Tapmrouerko JI.I1. ®u3nKko-XUMHUYECKHE METO bl UCCIICIOBAHHUS
y4e0. 71 ToAroToBKU OakanaBpos u Maructpos. CI16.: Jlanp, 2012

4. BosbTaMIiepoMeTpUIECKHAE METO/IbI aHAJIN3a U MCCIIeIOBaHUs: yuel. mocodue (CocT.
J.A.MartgeeB, H.®.Anpenkosa) - Upkyrck: U3n-so UT'Y, 2020.- 129 c.

6) pononHuUTeNbHan NUTepaTypa

1. T'. Xenne. [omsiporpadust u BompramrepomeTpusi. TeopeTHdeckne OCHOBBI aHATUTHYECKAS
npakTuka. M.: «bunomy, Jlaboparopus 3nanuii. 2008.

B) CMUCOK aBTOPCKUX MEeTOANUYECKUX pa3paboTok:

1. Teopetnueckas u MpUKiIagHas BoibTamrnepoMeTpusi: yuel. mocodue (coct. A.FO.Cadponos,
A.B.Kamegsckuit) — Upkyrck: U3a-Bo UT'Y, 2015.- 224 c.

2. BonpramrepoMeTpu4ecKue METO/Ibl aHaJIM3a U UCCIII0BaHus: y4el. mocodue (cocT.
JI.A.MartgeeB, H.®.Anpenkosa) - Upkyrck: U3a-8o UT'Y, 2020.- 129 c.



r) 0a3bl JaHHBIX, HH(POPMAIIMOHHO-CIIPABOYHbIE H MOMCKOBbIE CUCTEMbI

www.bourevestnik.ru/catalogue/item.29.html
www.mirrabot.com/work/work 69079.html
www.anchem.ru/.../books/asdv-2004/087.asl
www.chem-astu.ru/chair/stud/PCMA/42_4 1.htm
www.techob.ru/?act=analize

SN =

VI.MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHbI
6.1. YueoHo-12a00paTopHOe 000py10BaHME:

[lomemenuss  ans  TpOBENCHMs  JIGKIMOHHBIX W JaOOpaTOpHBIX  3aHSATHH,
YKOMIUIEKTOBaHHbIE HEOO0XOAUMBIM 00OpyZOBaHUEM, NPUOOpHONM 06a30i M peakTUBaAMH, a
MMEHHO:

- ay/JWTOpPHM, OCHAIIEHHbIE MYJIbTUMEIUMHBIMUA CPEICTBAMHU, JJIS IPOBEICHHS
ayIMTOPHBIX U IpakTuyeckux 3ausatuil (ayn. 402, 426, 303); aya. 5, 402, 426 oOopynoBaHsl
MyabTUMeauiHBIME TipoekTopamMu (InFocus IN 105 (3D Ready)), HacTeHHBIMH >KpaHaMH,
HoyTOykamu Samsung NP 300T5A-AOFRU;

- naboparopHble mnpakTukymbl (ayn. 303a, nalG. 205), ocHalleHHBIE CIETYIOLUM
000pyTI0BaHUEM:

0 HaumenoBanue KomnmuectBo
n/m
l. Amnanuzarop BospTamnepomerpuueckuii ABC 1.1. |
2. [Monsporpad LP-9. 1
3. [Tonsiporpad yausepcanbubii [TY-1 1
4. [onsiporpad yruBepcanpubiii I1Y-1 ¢ nHTepdericHpIM 6J10KOM 1
5. [Tonsiporpad LP-60 1
6. [Tomsiporpad ocumnorpadudeckuii [10 5122 1
7. [Hotenumocrar IPC-proM 1
8. ITorenmumocrtat EP 20 A 2
9. Ocmnockon LP-600 1
10. AMIEpPOMETPUYECKUN TUTPATOP 1
11. pH- metp — nonomep «Ikcnept-001» 1
12. Becnl ananutuueckue Capro 'OCM JIB 210 A 1
13. CymunbpHbld mkad 1
14. [entpudyra 1
15. Komnerorep 3
16. Mepasbie kos0bl Ha 25, 50, 100 M
17. MepHble NMUNETKU
18. KBapueBbie TUIIIHM, CTaKaHBbI 10
19. Turnu u3 creknoyriaepoaa 10



http://www.bourevestnik.ru/catalogue/item.29.html
http://www.techob.ru/?act=analize
http://www.chem-astu.ru/chair/stud/PCMA/%D1%872_4_1.htm
http://www.anchem.ru/.../books/asdv-2004/087.asl
http://www.mirrabot.com/work/work_69079.html

20. 3-37E€KTPOJIHBIE JIEKTPOXUMHUUYECKUE SUEHKH 3
21. YcTraHoBKa 1J1 Bpallarolerocs: TMCKOBOI0 3JIEKTPO1a 1
22. [Torenmmoctar-ransBanoctat P-30J 1
23. Tutparop ¢umepa Dxcrept-007M 1
24. Bonasnas 6ansa tun LW-4 1
25. YHusepcanpHbiil yasTparepmocrar UTU 1
26. [Torenmmometp/pH-meTp Hanna 1
217. [ImaTUHOBBIN ANMEKTPOL 2
28. XJopcepeOpsHbII IEKTPO/T 2
29. CTeKJISTHHBIN JIEKTPO]T 2
30. JIa6opartopusie Bechl (0.001 1) 1

6.2. IlporpamMmHoe o0ecnieueHue:
[TporpamMma o peructpamnuu BobTaMIepHbix kpuBbix Grafit -2 u ABC-1.1

VII.OBPA3OBATE/IbHbIE TEXHOJIOTNU

B nponecce nzydenus aucuuiuiesl «TeopeTtndeckas W NMPUKIAAHAS AJIEKTPOXUMUS»
UCIIOJIB3YIOTCA KAaK TpPaJULUOHHBIE, TaK W WHHOBAL[MOHHBIC TEXHOJOIMU, AaKTUBHBIE U
MHTEPaKTUBHbIE METOJIbI U (OPMBbI OOyUYEHHS: TEXHOJOTHSI OO0BSICHUTEIbHO-UUTIOCTPATUBHBIX



OOCYXJIEHUI C JJIeMEHTaMU TMPOOJIEMHOTO M3JIOKEHHsI, TEXHOJOrHi MpoQecCHOoHaNIbHO-
OPUEHTHPOBAHHOTO OOYYEHHS, JIEKIIMH, KOHTPOJIbHbIE M JabOpaTopHble pabOThl, CEMUHAPHI-
KOJIJIOKBUYMBI, Pa300p KOHKPETHBIX CUTYallMi, peIIeHHEe CUTYAllMOHHBIX 3a/a4, peLIeHue
TEMATUYCCKUX DJICKTPOXUMHYCCKUX 3aaa4.

AkTuBHBIE (GopMBl 00ydeHus. Ha maGopaToOpHBIX 3aHATUSAX, KOTOpPbIE COCTaBIISIOT
0oJiee MOJIOBUHBI OT KOHTAKTHOW PalOOThI, KaXKbI CTYJEHT BBIMOJIHAET JJAOOpaTOpHYyIO0 padoTy
m00 WHAMBUAYAIbHO, JHOO B HeOonpwiod rpymnme. Takod B oOpraHu3aluu OOy4eHUs
CTIIOCOOCTBYET TPHOOPETEHUIO HABBIKOB CaMOCTOSTENBHOTO BEICHHS AKCIIEPHUMEHTAIBHBIX
paboT, TPAKTUUECKUX HABBIKOB OOpamieHuss U paboThl C pPasIMYHbBIMH XMUMHUYECKHUMU
BELIECTBAMH U JaOOPAaTOPHBIM 000PYJOBAHHEM, M3MEPUTENBHOMN ammaparypoi, opraHu3aluu
METOAMKH HKCHEPUMEHTAIBHBIX paboT, COCTAaBICHHS MPOTOKOJIOB OYIyHIMX OTYETOB 00
QJICKTPOXUMHNYECCKUX IKCIICPUMCHTAX, d TaAKKC MPAKTHYCCKOTO MOATBCPKACHUA TCOPETUICCKUX
MOJIOKEHUH AMEKTPOXMMHUHU O CBOMCTBAX W MOBEICHUHU BeLIeCTB U cucTeM. [loAroToBKa 0T4eTOB
Mo Kaxaoi mabopaTopHoil paboTe (opMHpyeT yMEeHHE NPOBOAUTH IEPBUYHBIA aHAIN3
pe3yabTaTOB € Y4YEeTOM 3aKOHOB M  3aKOHOMEpHOCTeH, (OpMyIuUpyeMbIX B paMmKax
TEOPETHYECKON U MPUKIIATHON IEKTPOXUMUH, MPEACTABIATh PE3YIbTAThl ONBITOB U PACYETHBIX
paboT, TpaMOTHO (OPMYIUPOBATH BHIBOJIBI.

3aKkperieHue TEeOPEeTUUYECKUX IOJIOKEHUN DSIEKTPOXUMHUHM (OCHOBHBIX 3aKOHOB H
3aKOHOMEPHOCTEH) TMPOBOJUTCS B BHJIE MHTCPAKTUBHOIO OOYYEHHUS — JIUCKYCCHOHHBIX
CCMHUHAPOB U PCHICHUA paCYCTHBIX 3a/1a4.

HaumeHoBaHMe TeM 3aHATHH ¢ MCI0Jb30BAHHEM HHTEPAKTUBHBIX (l)OpM Oﬁy‘leﬂl/lﬂ:

®opma / MeTtois Kon-Bo
Ne Tema 3anaTus Bun 3aparTus
WHTEPAaKTUBHOTO 00yUeHus 4acoB
1 Bonpsramnepomerpuueck | naboparopusie/ | ['pynmoBast quckyccust / 13
1€ METOJbl aHAJIN3A MPAKTHUYECKHE | CEMUHAp
PaBHOBeCcHas
) SCKTPOXHMIS. nabopatopubie/ | ['pynmosast auckyccust / 12
MIPaKTUYECKUE | CEMHHAp
YpaBuenune HepHera
Huddysus. naboparopusie/ | I'pynmnosas auckyccus /
3 [uxnuueckas IIPAKTUYECKHE ceMHuHap 15
BOJIbTAMIIEPOMETPHSI HA
MaKpO3JIEKTPOIax
naboparopubie/ | ['pynmoBas auckyccus
4 QHGKTPOI[HEUI KHMHCTHUKA MPAKTUYECKUE 6
Tunel 251€KTPOIOB, naboparopueie/ | I'pynnoBas nuckyccus
HCIIOJIb3YEMBIX B MPaKTUYECKHE
5 BOJIbTAaMIIEPOMETPUUYECKU 3
X METOJIax aHaJIu3a 1
VCCIIEIOBAHUM
Hroro yacos 54

VIILOOEHOYHBIE MATEPHAJIBI VIS TEKYHIET'O KOHTPOJISA M
HNPOMEXYTOYHOU ATTECTALIUN

Ouenounbie MaTepuaJabl (OM):

OrneHouHBICE MaTepuaibl TEKYIMIEro KOHTPOJIS (OPMHUPYIOTCSI B COOTBETCTBUU C
[Tonoxxennem o GamipHO-periTuHTOBOI cucteMe ®I'BOY BO «MI'Y». HaznaueHue omeHOYHBIX



CPEZACTB TEKYIIEr0 KOHTPOJIS - BBIABUTH Y 00yUaromuxcs c()OpMUPOBAHHOCTh KOMITETECHIIUA:

MatepuaJsbl AJ1 NPoOBeleHUs TEKYIIEero U MPOMe;KyTOUYHOT0 KOHTPOJISA 3HAHMI
CTY/1€HTOB:

Ne Bun xonTpos KonTponupyemsie Tems! (pazaensl) | Komnerenuun,
KOMIIOHEHTBI
KOTOPBIX
KOHTPOJIUPYIOTCS
1 Brmonaenue nabopaTopHBIX [1K-4, IIK-5
pa60T. OrTtuet o JIP. SHCKTpOI[HaSI KUHETHKa

2 | BommonHeHue 1ab0paTopHbIX [1K-4, I1K-5
pa6ot. Otyer mo JIP.
VYyacTue B JUCKYCCUSAX Ha

IMPAKTHYCCKOM 3aHATHH.

TuIbl 351€KTPOIOB, UCIIOIB3YEMBIX
B BOJIbTAMIIEPOMETPUUECKUX
METOZIaX aHaJIu3a U UCCJIEIOBAHUN

3 Boinonnenue naboparopusix | Boapramnepomerpuueckue meroasl | I1K-4, ITK-5

pabot. Otyet mo JIP aHaImM3a
4 | BemoaHeHnue 1abopaTOpHBIX Huddysus. [Huknmnyueckas ITK-4, TIK-5
pabot. Otuer o JIP BOJIBTAMIIEPOMETPUS HA
MaKpOJIEKTPOIAX
5 Brimonnenue 1abopaTopHbIX PaBHOBECHAs 3IIEKTPOXUMHUSL. [1K-4, TIK-5
pabot. Otuet 1o JIP YpaBuenue HepHcra.

[TpoMexyTouHasi aTTecTanusi MPOBOAUTCS B cooTBeTCTBUU C [lonokeHneM o OallIbHO-
peritunroBoii cucteme ®I'bOY BO «MI'Y» 1 cocToUT U3 4eThIPEX MOCIE0BATENbHBIX (hopM: 3
9K3aMeHa TIO IPAKTHUYECKON YacTH Kypca U TeOPeTUUeCKHuil sxzamen. OOIIast OIleHKa BKIIOYAET
B ceOsi Y4eThIpe OIEHKH DPABHOM 3HAYMMOCTH M OTPa)XKaeT pe3yibTaThl pabOThl CTYJEHTA B
TeueHue ceMectpa. s ModyyeHuss OLUEHKM 5K3aMEHAa MO MPAKTUYECKOW YacTH CTYACHTY
HEOOXOAMMO: TIepe/ BBITIOJIHEHUEM J1abopaTopHO paboThl MPOWTH YCTHOE coOeceoBaHHUE C
Mpeno/iaBaTesieM o JAaHHOM TeMe, BOBpeMs CAaTh MPENnoAaBaTeN0 NPAKTUKYMa BCE OTUETHI 110
abopaTOpHBIM paboTaM, MPOBEAEHHBIM B YYCOHOM MPAKTUKyME COTJIACHO Y4eOHOMY IUIaHy U
pabodeil mporpaMMe, TPEACTaBUTh W 3alIUTUTh CBOM OKCICPUMEHTAIBHBIC PE3yJbTaThl,
y4acTBysl B OOIICH IUCKYCCHH; PEUIUTh KOHTPOJIbHBIC 3aJa4d MO BOJbTAMIIEPOMETPHUCCKUM
METOJlaM  aHalu3a. OK3aMEeHbl TI0 TPAKTHYECKOM YacTH  SBISAIOTCS  00S3aTeNbHOM
MPOMEKYTOUHOH (OPMON aTTECTAIMd M CIYXKHUT JOIMYCKOM CTYJIE€HTa K TEOPETUYECKOMY
9K3aMEHy MO JIUCIUIUIMHE. TeopeTHuuecKuit SK3aMeH MPOBOIUTCS BO BpeMs ceccuu B (opme
YCTHOTO co0eceI0BaHus U KOMITBIOTEPHOT'O TECTUPOBAHUSI.

MNPUMEPHBINA CIIMCOK BOITPOCOB K TEOPETUHYECKOMY DK3AMEHY:

PABHOBECHAA DJIEKTPOXMMUA




Xumuueckoe paBHoBecue. DyHAaMeHTaldbHas TEPMOAWHAMHMKA DJIEKTPOXUMHUUYECKUX
IPOLECCOB. DJIEKTPOXMMHUYECKOE paBHOBECHE: DJIEKTPOHHBII NEpEeHOC Ha TpaHule
paszzena pacTBOp-3JIEKTPOL.

YPABHEHUE HEPHCTA

DJEKTPOXMMHUYECKOE paBHOBecHe: ypaBHeHMe HepHcTa. OnekTpoasl CpaBHEHHUS U
U3MEpEHUE DJIEKTPOAHBIX IOTCHUHAJIOB. BOMOPOIHBIA 3JIEKTPOJ KaK JJIEKTPOX
cpaBHeHusi. CTaHJapTHbIE 3JEKTPOJHBIE MOTEHUHANbl M (QopMaibHble (paBHOBECHBIE)
noreHuuagsl. GopManbHble NMOTEHUHUANBl U JKCIEPUMEHTAIbHAS BOJbTAMIIEPOMETPHUS .
DJEKTPOJAHBIE MPOLECCH: KHHETUKA MPOTUB TEPMOJNHAMHUKH.

DJIEKTPOAHAA KUHETUKA

Tokn u peakunMOHHBIA MOTOK. M3yueHue 31eKTpOAHONW KHHETUKU TpeOyeT HalIMuHus Tpex
anekTponoB. Kunetnka batnepa-®onpmepa. CTanmapTHble dJEKTPOXUMHUYECKUE KOHCTAHTBI
CKOpoCcTH M (opMasibHble TOTeHHMANbl. HeoO0XoAMMOCTh HMCHOJB30BaHUS (HOHOBOTO
anekTponuta. 3akoH Tadens. Ilpomeccsl MHOTOCTaAMMHOTO 3JIEKTPOHHOTO TEpEeHoca.
Tadenesckuii aHanmm3 U peakyst BbIACICHUS BOIOPO/IA.

TEOPUA MAPKYCA

[Touemy ogHM CTaHIAPTHBIC IEKTPOXUMHUECKHUE KOHCTAHTHI CKOPOCTH — OoJibIne (OBICTPHIC), a
apyrue — MeJuieHHble? Teopust aiieKTpoHHOTO nepeHoca Mapkyca: BBefenue. Teopus Mapkyca:
BHYTpU- U BHeEIIHec(epHbIH 3JIeKTpOHHBIM mnepeHoc. Teopuss Mapkyca: aanabaTuueckue u
HeanuabaTuueckue peakiuu. Teopus Mapkyca: pacyérbl TMOOCOBCKOM SHEPrHUM aKTHUBAIHH.
B3anmootHomenuss Mexnay teopued Mapkyca u kuHeTMkoM barnepa-®onsmepa. Teopus
Mapxkyca u 3kcnepuMeHT. Ycnex!

JANDODY3UA
[lepBriii 3akoH auddy3un duka. Bropoii 3akoH auddysun duka. MosekyaspHble OCHOBBI
3akoHOB ®Duka. YpaBHenue Kotrpemna: pemras BTopoit 3akoH ®uka. Ilpobrnema Korrpenna:

ciydaii He paBHBIX Kodddumuentor auddysun.  Juddysmonnsiii cinoii HepHcra.

MacconepeHoc TpOTHB DJIEKTPOIHOW KUHETUKU: (POPMBI CTAIIMOHAPHBIX BOJIH TOK-TIOTEHIHAI.
MacconepeHoc nonpasui TagesIeBCKUe B3aUMOJICHCTBUS.

LUKIIMYECKA S BOJIbTAMITEPOMETPUS HA MAKPOSJIEKTPOJIAX

[{uknnyeckast BOJbTaMIIEPOMETPHS: dKCIIepuMEHT. Pemast ypaBHenus: nepeHoca. Obparumas u
HeoOpaTuMas KMHeTHKa. YTo AMKTyeT «o0paTtumoe» u «HeoOpatumoey mnoseaeHne? OopaTuMoe
u HeoOpatumoe moBeneHHe: (P(PEKT CKOPOCTH pa3BEPTKH moreHIMana. OOpaTumas MPOTHB
HEoOpaTUMOI BOJIFTAMIEPOMETPHH: UTOT. V3MepeHHe NUKIMYECKUX BOJIBTaMIIEPOrpaMM: TPH
NPaKTUYeCKUX  pasMmbinuieHus.  ODddexr  HepaBeHCTBa  KodpdummueHtoB  auddysuu.
MHOT03/IeKTpOHHBI  TIepeHoC: oOpaThMasi JJIEKTPOJHAs KHUHETHKA. MHOTOAJIEKTPOHHBIH
MepeHoc: HeoOpaTuMasi  JJIEKTpOJHAss KuHeTWKa. Bmusane pH Ha  nuxinydeckyro
BOJIbTaMIepomMeTprio. Cxema KBaaparos.



[INTAHUPYEMBIE PE3VJIbTATBI ObYUEHUA U1 ©OPMUPOBAHUA

KOMIIETEHIIUIA

I/IH}II/IKaTOPLI HOCTHIKCHUSA

PesynbraTrhl 00y4yeHus

IIpouenypa oueHuBaHUusA

KOMIIeTeHIINH (3HaTh, yMeTb, BJIA/IETh)
TIK-4.1 Baaaeer: HaBbIKaMu NPOBeICHUS | BbIonHeHne
[1K-4.2 AKCIIEPHUMEHTOB Ha CIIOKHOM MPAKTHYECKUX padoT.
11IK-4.3 BBICOKOTEXHOJIOTHIHOM OTyYeTsl 110
ANEKTPOXUMUYECKOM 1abopaToOpHBIM paboTaM.
000pyI0BaHUH.
3HaeT: npaBUia COCTABJICHUS Brinonnenue
MIPOTOKOJIOB AJICKTPOXUMHUYECKUX | MPAKTHUYECKUX padoT.
SKCIEPUMEHTOB U OTUYETOB IPHU [IpoTOKOIBI.
HCCIICIOBAHUH. OT4eTsl 110
1a060paTOPHBIM paboTaM.
YmMmeer: mpoBoAUTH 00pabOTKY OtyeTsl 110
pe3yabTaToOB n1abopaTopHBIM paboTaMm.
AKCTICPUMEHTAIBHBIX 1
PacYETHO-TEOPETUUECKUX
AIIEKTPOXUMHUUYECKHUX
HCCIE0BaHUM, MPEACTaBIATh
pe3yabTaThl SKCIEPUMEHTOB 1
pacuéroB B opMe OTUETA UK
3arOTOBKH JIJIs1 HAYYHOM CTaThH.
TIK-5.2 Bnaneer: HaBbIKaMU pabOTHI € Brinonnenune
I1K-5.3 COBpPEMEHHBIMH TTaKeTaMu 0a3 MPaKTUYECKHUX PabdoT.
JAHHBIX U TIPOTpamMM JJis [IpoTOKOIBI.
BEJICHUS YJIEKTPOXUMHYECKUX OT4eTsI 11O

HCCIIENOBAHNN 00BEKTOB U
CHCTEM, TIPEICTABIISIOIINX
MPAaKTUYECKUI UHTEPEC.

nabopaToOpHBIM paboTam.

3HaeT: Bce OCHOBHEIE 3aKOHEI U
3aKOHOMEPHOCTH, OTHCHIBAIOIINE
AJIEKTPOXUMHUUYECKHE CUCTEMBI U
OTPEJIEISAIONINE UX TIOBEICHUE U
CBOJCTBA.

OTtuetsl 11O
1abopaToOpHBIM paboTaMm.
YdacTue B AUCKYCCHAX Ha
CEMHMHAPCKHX 3aHITHUSAX.
Pesynbrarel HanmucaHus
KOHTPOJIBHBIX PadOT.

YMeer: HCITOIB30BaTh Oarax
3HAHUM TEOPETUYECKUX OCHOB
AJICKTPOXUMUU TIPU aHATH3E
MOJTy9EeHHBIX
AKCTIEPUMEHTAIIbHBIX
PE3yJIBTATOB TSl PEIICHHS
KOHKPETHBIX XUMHYECKHUX 3a7a4
MPUMEHHUTEIHFHO K KOHKPETHBIM
00BEKTAM HCCIIEJOBaHMS.

Otuetsl o
n1abopaToOpHBIM paboTaM.
VYuacTue B AUCKYCCHUAX Ha
CEMMHAPCKHX 3aHITHUSAX.
Pe3ynbTarhl HanucaHus
KOHTPOJIBHBIX PaboT U
HPOBEPOUYHBIX TECTOB.




KPUTEPUHN OUEHUBAHUSA PE3YJIBTATOB OBYYEHMUS:

Crynenty HeoOXOAMMO BBITIOJHUTH: 3 jabopaTopHble padOTBHl 1O PaBHOBECHOM
JNIEKTpOXUMUM W muddy3un, 3  mabopaTopHble pabOTBI  TO  TEOPETHUECKOU
BOJITAMIIEPOMETPHUH, 4 J1Ta0OpaTOpHBIE PabOTHl MO BOJBTAMIIEPOMETPUYECKHM METOIaM
aHaJM3a, a Takke | MPaKTHYECKY paboTy U 1 KOHTPOJIBHYIO PabOTy MO pPEIICHUIO 33134
(cm. Tabn. 4.3.1). Ilpu BbIMOJHEHHH JA0OPATOPHBIX pabOT OIEHUBACTCS TEXHUKA
BeinonHenuss JIP, odopmienue mporokonoB. Otdersl mo JIP, BKiIrOYaromue pacyeTsl
TEPMOJIMHAMHYCCKMX H (U3UYECKUX BEIWYMH, B HEKOTOPBIX CIyYasx 3al[HIIaroTCs
CTYJICHTaMH, MIPEJICTABJICHHE MaTepHasa OllEeHUBACTCS.

[IpenycMoTpeHo 5 TeM s TPOBEICHHS CEMUHAPCKUX 3aHITHH MO TEOPETHYCCKUM
BOIIPOCaM BOJIBTAMIIEPOMETPHUECKOTO aHanm3a. KomW4ecTBO CEeMHHApPCKUX 3aHATHU TIO
KOKIOW TeMme omperensercs e€ CIOKHOCThIO U O0BEMOM TEOPETHUYECKOTO MaTepHaa.
OrneHnBaeTCsl aKTUBHOCTh y4YacTHSl CTyJCHTAa B OOCYXIEHUM W CTENCHb MOHWMAHUS W
YCBOCHHUS 00CYK/1aeMOro MaTepHarna.

['maBHBIMH pe3yJibTaTaMH OLIEHKM OOYYEHHUS CTyJeHTa B Yy4eOHOM ceMecTpe SBISeTCS
IIOJIyYEHUE YETBIPEX PABHO3HAYHBIX OLEHOK: 3a TPU IPAKTHYECKHE YaCTH H3y4aeMOH
JUCIUIUIMHBL U TeopeTndeckuil Kypc. OLIEHKH BBICTABIIAIOTCS B YETHIPE MPOMEXKYTOUHBIE
BEJOMOCTH YEThIPbMs IPENOoAaBaTeNIIMU 10 OOLICTIPUHATON IIKaje OLICHOK «OTIMYHO /
XOPOIIO / yIOBIETBOPUTEIHHO / HEYIOBIETBOPUTEIBHO». MITOrOBast OIlEHKa BBIBOAMTCS KaK
CpPeIHAA M3 YETBIPEX IIOJOKUTEIBHBIX OLEHOK. [IpM Hanmuumm y CTyAeHTa B YETBIPEX
BEJIOMOCTSIX XOTbh OJTHOM OLIEHKH «HEYI0BJIETBOPUTEIBHO), SK3aMEH CUUTAETCSI HECIAaHHBIM
C UTOrOBOM OLIEHKOH «HEYIOBIETBOPUTEIBHOY.



4. Wrorosas 3k3aMeHaIOHHAS OIL[CHKA JOJDKHA COOTBETCTBOBATE CJIELYIOIIMM KPUTEPHSIM:
OneHKa «OTIHYHO»:
chOpMHpOBaHHBIE M CHCTEMATH3MPOBAHHBIE 3HAHUS MpEAMETa, CHOPMHPOBAHHBIE
YMEHHS ¥ HaBBIKH NIPUMEHEHHS METOJOB M MOAXO0B M3y4aeMOM MUCIMIUIMHEI DA PEIIEHUH
y4e0HBIX U IPAKTHYECKHX 3a/1a4.

Onenka «xopomo»:

B LEJIOM, C(OPMHPOBAHHEIE, HO COAEpIKAIHE OTAENbHbIE IPOOENB 3HAHUA MpPEIMETa,
YMEHHE MPUMEHATH METOJBI U IIOJIXOJbl M3y4aeMOM JUCLMIUIMHBI OPH PEIICHHH YYeOHBIX U
MPaKTUYECKHUX 3a7a4 ¢ MHHHMAJIbHBIM KOJIMYECTBOM OMIMOOK HENPUHIMIUATIBHOIO XapakTepa,
Hallny¥e HAaBBIKOB NMPUMEHEHHS METOJOB M IOJXOMOB M3y4aeMOW IMCLMIUIMHBI DU PELICHHH
y4€OHBIX B IPAaKTHIECKHX 3a/1ay.

OneHKa «yI0BJETBOPHTEILHO»:
HECHCTEMATU3HPOBAHHBIE 3HAHWS MpEeIMeTa, YacTHYHO CHOPMHPOBAHHBIE YMEHHS H

HaBBIKM NIPHMEHECHHS METOJOB W IMOJXOJOB H3yYaeMOM MUCIUIUIMHEI IIPH PEIIEHHH yYeOHBIX
3a/1a4.

Ouemca «HEYAOBJIETBOPHUTEJIbHO»:

(bparMeHTapHoe 3HaHHE TIIpeaMeTa, OTCYTCTBHE yMeHHﬁ A HaBBIKOB TIPUMCHCHUA
METOJIOB H IIOAXOO0B H3y‘IaCMOﬁ JAUCIUIIJIMHEI ITPU PEIICHUH y‘IC6HBIX 3agad.

PazpaGorunku:

1.x.H, nmpodeccop A. 0. Cadponos

A.x.H, opodeccop [l. C. Cycnos

K.X.H, goumeHT A. B. Kamesckuii

-y K.X.H, goueHT JI. A. MarBeeB

IMporpamma coctaBieHa B coorBeTcTBHU ¢ TpeGoBanusmu ®I'OC BO no HanmpaBneHHIO U
npoduimo noaroroku 04.04.01 — «Xumusy.

IIporpamMmMa paccMoTpeHa Ha 3aceIaHud Kadeaphl o0Iel 1 HEOPraHMIECKOH XUMUK
«11» masg 2022 1.

IMpoToxon Ne 5. 3aB. Kadeapoii /A. YO. Cadponos/
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IIporpamMmMa paccMOTpeHa Ha 3ace/laHuu KadeIphl (bum%cxy KOJUIOUTHOM XUMUH
«ﬁ(»j,m)( 20228
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IMpotoxom Ne 6 1 « 3aB. xadenpoi S =t /J1. b. Bensix/

HJ)OI‘paMMa paccMOTpeHa Ha 3acefiaHuu Kade[pbl aHATUTHYECKON XUMHH

P uag 2022 r.
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Tporokoin N94 . 3aB. Kaempoit % /A. T. TTpoitakon/

Hacmoswas npozpamma, ne modcem 6wimb 60Cnpouséedend Hu 6 Kakoi opme 6e3

npeoeapumenbHo20 NUCbMEHHO20 PA3PeULEHUs KApeOPbi-paspabomuuKa npoepammoL.
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