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1 Henu v 3axa4u U3ydeHH s JUCHUIIIMHBI (MOIYJIsA).
1.1llenb ocBOEHUS] AUCHHUILINHBI.
O®I'OC BO mno HampaBiaeHut mnoarotoBku 04.04.01 «Xumus» BKIHOYACT

TpeOOBaHMS, CBS3aHHBIC C PEIICHUEM KOMIUICKCHBIX 3a71a4 B OPTaHU3aIlMOHHO-YIIPABIEHYCCKOM,
HAYYHO-HMCCIIEIOBATEIbCKOH M MPOU3BOACTBEHHO-TEXHOJOTHUECKONW cdepax IesTeTbHOCTH,
CBSI3aHHBIC CHCIOJIb30BAHUEM XMMHUYECKUX SIBIICHUW U MPOIIECCOB, YYAaCTUEM B HUCCIEAOBAHUSIX
XUMHYECKHX TMPOILIECCOB, MPOUCXOASIIMX B TPHPOAEC MU MPOBOJUMBIX B J1a0OpaTOPHBIX
YCIIOBUSIX, BBISIBIEHUEM OOIIMX 3aKOHOMEPHOCTEN X MPOTEKAaHUS U BO3MOKHOCTSIMU YIIPABICHHUS
UMHU.

B pamkax oOecrieueHust BBITIOJIHEHHS 3TUX TpeOoBaHuid u B cooTBeTrcTBUM ¢ OOII
paszpaborana nporpamma guctuiinabl b1.B.02 «CoBpemeHHas BOJIBTAaMIEPOMETPHUS», HEJIbI0
KOTOpOIl SIBISIETCST O3HAKOMJICHHE C COCTOSIHUEM U aKTYalbHBIMH 3a/JadyaMH  Pa3BUTHUS
BOJIbTAMIIEPOMETPUUECKOIO0 METOJla aHajlu3a W HCCIEJOBAHMUS KaK OCHOBHOIO 3JIEMEHTa
COBPEMEHHOTO (PU3UKO-XUMHUECKOTO aHAJIK3a.

1.2 3agauu AMCUHUILINHBIL.
1. PackphITh TEOPETUYECKHE U METOIOJIOTHYECKHNE OCHOBBI AUCITUTIIIMHBL.

2. Pacuimputh 3HaHHUS MarucTPaHTOB B OOJIACTH COBPEMEHHBIX SJEKTPOXUMHUYECKUX METOOB
uccienoBanus U chopMHUpOBaTh MPOPECCHOHATBHBIE KOMITIETCHIIUH.

3. ChopmupoBarh mpencTaBieHUuss 0 GOPMUPOBAHUN AHATUTHYECKOTO CHUTHAJIA B Pa3IMYHBIX
BAPHUAHTAX JIEKTPOXUMUYECKUX METOJOB UCCIETOBAHMS.

4. OBnaneTh NPAKTUYECKUMU HaBBIKAMH BOJIbTAMIIEPOMETPHH.

1.3 MecTo aucuuIinHbl (MOayJisl) B CTPYKType 00pa3oBaTe1bHOM NPOrpaMMbl
Jucnunimza «CoBpeMeHHasi BOJIbaMIIEPOMETPHUS» OTHOCUTCS K YacTH, popMHUpyeMOit
y4aCTHHKaMHU 00pa3zoBaTeNbHbIX OTHOIIEHUH biioka 1 "Auciumiuas! (Moaynun)" yueOHoro riaHa. B
COOTBETCTBHUH € pabounM y4eOHBIM IIJIaHOM AMCHMILIMHA U3ydaeTcs Ha 1 kypcee (1 cemectp). Bun

IIPOMEXKYTOYHOM aTTeCTalluH: YK3aMEH.

N3yuenuro nucuuruinabl « CoBpeMeHHasi BOJIbTaMIIEPOMETPUS MPEIIECTBYET U3yUCHHE
muctuIuine «CoBpeMEeHHasl aHAIUTHYECKash XUMUs». JlaHHAs TUCLIUIUINHA JIOTUUECKA H
MH(OPMALIMOHHO CBsI3aHa ¢ JUCHUILIMHAMU «MeTo/1bl HACHTU(UKAIMY B aHATUTUYECKON XUMHUNY,
«MeTo/1bl 2JIEMEHTHOTO aHAJIN3a B AHAJTTUTHYECKON XUMUN.

1.4 IlepeyeHb IUIAHMPYeMBIX PpPe3yJbTATOB O00y4YeHMsl MO JUCHUILUIMHE (MOAYJI0),
COOTHECEHHBIX C INIAHNPYEMbIMH Pe3yJIbTATAMH OCBOCHHUS 00pa30BaTeJbLHOH NPOrPaMMBbl

N3yuenne nanHo# yueOHOW NUCIMIUIMHBI HAITPaBJiIeHO Ha (popMUpOBaHUE Yy 00yUYaIOIIHUXCS
CJIEYIOIINX KOMIIETEHIUN!

KOZ{ U HAUMCEHOBAHUE UHAUKATOPA Pe3yJ'IBTaTI)I O6y‘l€HI/IH 110 JTUCIHUIIJIMHE
JOCTUKCHUSA KOMIICTCHIIMN

INK-3 — CnocobGeH aHanM3upoBaTh W KPUTHUECKH OLIEHMBATH CYIIECTBYIOIIME METOJbI aHajlH3a BEIIECTB U
MaTepHalioB, HCIIOIb30BaTh (yHAaMEHTAIbHbIE 3aKOHBI AHAJIMTUYECKOH XHUMHH C IIEJIbI0 OIpEAeIeHUs
MIEPCIEKTHBHBIX HAIPaBJICHUH B 001aCTH HCCIICIOBAHIS U aHAIHM3a

WIIK-3.1. JeMoHcTpupyet 3HAHUS | 3Haem TEOPETHUYECKHE U METOAOJIOTUYECKHE  OCHOBBI
(yHIaMEHTaNbHBIX  3aKOHOB  AQHAINTHYECKOW | aHAJIMTHYECKOM XMMHUH, B TOM YHUCIE, JIEKTPOXUMHUECKUX
XUMUH u TEOPETHUYECKHUX OCHOB | METOJOB aHaIM3a

3JIEKTPOXMMHUYECKHX METOIOB aHAIM3a BEIIECTB | yMeem  KPUTHYECKH  AHAIU3UPOBATH HAy4YHYI0 W
1 MaTepHanoB TEXHUYECKYIO JINTEPAaTypy U  OLIEHHBATh JIOCTOWHCTBA U
HEOCTaTKH COBPEMEHHBIX (PH3MKO-XUMHYECKHX METOJOB
aHaJM3a; MCIIOJIb30BaTh 3HAHMUA B 00JACTH TPAIMIIMOHHBIX

U COBPEMEHHBIX pAa3eiioB BOIBTAMIICPOMETPHH TS
HCCIICOBAHMS TIPOIIECCOB, MPOTEKAIOMNX B CIOXKHBIX
crcTeMax

61a0eem HaBBIKAMHU HAY4YHOr'o HCCJIEAO0BAaHUA IIPOLECCOB U
HBHGHHﬁ, OpOTCKAaromMUX B  CJIOXKHBIX CHUCTEMaX U
MPAKTUYCCKOI0 TPUMCHCHHS BOJBTAMIICPOMETP HUYCCKUX




KOZI 1 HAUMCHOBAHUE UHAUKATOPA
JOCTUKCHUSA KOMIICTCHIIMN

Pe3yJ'ILTaTI)I OGy‘lGHI/IH 110 JTUCHUIIJIMHEC

METOJIOB K aHaIN3y 00BEKTOB PA3IMIHON NPUPOJIBI

UIIK-3.2. CriocobeH omnpenenaTs NepCrueKTHBHEIC
HAaIPaBJICHUs. WCCIICIOBAHMS U aHAIN3a BELIECTB
U MaTepHaJoB;

3HaeT OCOOEHHOCTH, IOCTOWHCTBA, OOJACTH TPUMEHECHHS
COBPEMEHHBIX JJICKTPOXUMHUYECKAX METO/IOB aHAIM3a

YMEET KPUTHYECKH ONCHUBATH CYMIECTBYIOIIUE METOIBL
aHajin3a, MNpOBOAUTH BI)IGOp METOoAa HMCCICIAOBAHUA IJIA
COOTBCTCTBYIOLICTO 00BeKTa

BJIQZICET  HaBBIKAMHM  OMNpPEACNCHUS  MEPCIEeKTHUBHOTO
HalpaBJICHUsT HKCCJIENOBaHUS M aHajiu3a BEUIECTB W
MaTepHaoB

[1IK-4 — Cnocoben ucnonb3oBaTh (pyHIaMEHTANBHBIE 3aKOHBI aHAJMTUYECKOH XMMHUU Ul pa3pabOTKU HOBBIX
METOJIOB U METOJMK aHallu3a IPOAYKIMU Ha OCHOBE BJIAJCHHs TEOpHEil M HaBBIKAMH NPAaKTHYECKOil paboTHl B

n30paHHON 00JIACTH XUMUHU

UIIK-4.1 JleMoHCTpHpYET CIIOCOOHOCTB
HCIONIb30BaTh TEOPETUYCCKHE 3HAHMSI B 00JIacTh
JNEKTPOXMMHH [PH  HM3YYCHHH IPOLECCOB,
MPOTEKAOIIHNX B MPUIIEKTPOAHOM IPOCTPAHCTBE,
C Lempl0 pa3pabOTKH METOOUKH OIpPEAeICHHS
AHAJHTa B CJIOXKHBIX CpeIax

3Hgem  TPUPOAY U OCOOEHHOCTH  (HOPMHUPOBAHUL
AQHAINTHYECKOTO CHTHaJda B  PaslUYHBIX  BApPHAHTAX
BOJIbTAMIIEPOMETPUN M OCOOEHHOCTH PabOTHI PA3ITMIHBIX
THUIIOB HHANKATOPHBIX 3JIEKTPOIOB

yMeem OPHEHTHPOBATHCS B OCHOBHBIX JOCTIDKECHHAX
BOIBTAMIIEPOMET UM, IUIAHUPOBaTb M  IIPOBOAMTH
HCCIIEIOBAHMSA, a TAKXKE HMHTEPIPETUPOBATH MOTYUYCHHBIE
PE3yIbTATHI

eraoeem HaBBIKaMH MIPOBEICHUS
BOJIbTAMIICPOMETPUUECKUX HUCCICAOBAaHMA M  aHaJM3a,
OCHOBAMHU IIJTAHMPOBAHMS 3KCIEPUMEHTa M TPOBEICHUS
HEOO0XOUMBIX pacueToB

UIIK-4.2 Jemonctpupyer HaBBbIKU
MIPAKTUIECKOI paboTsl B obnactu
BOJIBTAMIIEPOMETPHUUECKUX METO/0B

HUCCICOAOBAHUA U aHaJIn3a

3Haem MCTOJOJIOTUYCCKUEC OCHOBBI n TMIPUHIUIIBI
QJICKTPOXUMHNUYCCKUX MECTOJ0B UCCIICAOBAHNA W aHAJIM3a

yMeem TPOBECTH OLIGHKY M BBIOOp HEOOX0AMMOro
00OpyIOBaHMS ¥  BCIOMOTaTElbHBIX  CPEICTB  JUIA
MIPOBEACHUS HCCIICAOBAaHMIA; IPOBECTH BHIOOP, IPOBEPKY
PpaboTo CITIOCOOHOCTH U aJaNTAIMI0 METOIUKU aHAITN3a IS
3aJJaHHOTO 00pas3Ia

enadeem HaBBIKAMU pa3paboTku
BOJIBTAMIIEPOMETPHYECKOTO  OIPEICIICHUS
CIIOKHBIX Cpefax

METOOUK
AHAJIUTOB B

PGBYJ'II)TaTI)I 06y11eH1/1${ o AUCHUIUIMHE JOCTUTAKOTCA B pPaMKax OCYHICCTBJICHUA BCEX BUI0B
KOHTaKTHON M CaMOCTOSTEIIbHOM pa6OTI>I 06y11afonmxc;1 B COOTBCTCTBUU C YTBCPIKIACHHBIM y‘{e6HLIM

IIJIAaHOM.

I/IH,I[I/IKaTOpLI JOCTHKEHHMSI KOMIIETCHIIUM CUMTaITCA C(I)OpMI/IpOBaHHBIMI/I npu AOOCTHKXCHUU

COOTBETCTBYIOIIUX UM PE3YJIbTaTOB 00yUECHHUSI.

2. CTpyKTYypa M cofiep:KaHue JMCIHUIIIHHbI
2.1 PacnipenesieHre TPyA0EMKOCTH AUCUMILIMHBI IO BUAaM padoT

OOmiast TpymOEMKOCTh JUCHUIUIMHBI COCTaBiseT 9 3adeTHbIX emuHul (324 dvacoB), WX

pacnpeacICHUEC 110 BUJaM pa60T IpCACTABJICHO B Ta6J'II/II_IC

Buapt padot Bcero ®dopma obyyeHus
4acoB OuHast
1
ceMecTp
(gacer)

KonrakTHasi pa6oTa, B TOM 4ucJie:

AyIuTOpHBIE 3aHATHS (BCEro): 102 102

3aHIATHS JEKITMOHHOTO THITA 34 34

J1a00PATOPHBIC 3aHATHUS 68 68

TPAKTUYCCKUEC 3aHATUA

CEeMHHAPCKUE 3aHSTHSI

Wuas koHTaKTHasi padora:

KonTpons camoctosTenpaol paboTsl (KCP)

IIpomesxyrounas arrecraius (MKP) 0.3 0.3

CaMocTosiTeIbHasi padoTa, B TOM YHCJIe: 186 186

Odopmienre 1abopaTopHBIX paboT 20 20

CaMocTosATeNbHOE U3YUYCHNE TEOPETHUECKOTO MaTepralia 130 130




CamocTosiTeNIbHOE pelIeHUe 3a1au - -

IToAroToBKa K TEKYLIEMY KOHTPOJIIO 36 36

KonTpoas:

[MoaroToBka K IK3aMeHY 357 357

Oomasn yac. 324 324

TPYAOEMKOCTh B TOM 4YHCJie KOHTAKTHasi padora 102.3 102.3
3a4. e 9 9

2.2 Conepxanue TUCHUILIHHBI
Pacnpenenenue BuioB yueOHON pabOThl U UX TPYJOEMKOCTH IO pa3jiesiaM AUCLUILIUHBI.
Paznenbl (TeMbl) AMCHUIUIMHEL, U3y4aeMble B 1 cemectpe (ouHast popma oOydeHus)

KosudecTBo vacos
Bueaynut
Ne HaunmenoBanue paszenos (Tem) AyRuTOpHaS OpHas
Bcero pabora
pabota
J 113 JIP CPC
1. Oobnrre BOPOCHICKTPOXIMHHN 16 2 - 8 6
2. DIEKTPOAHATMTHYECKIE METOIbI MCCIIEA0BAHMN U aHAIN32 204 | 28 - 56 120
3. DIIEKTPO/IBI U DIEKTPOIIUTHI B BOJBTAMIIEPOMETPUH 68 4 - 4 60
UTOI'O no pazoenram oucyuniurvl 288 | 34 68 186
Kontpons camocrogrensHoi padotsl (KCP) - - - - -
[Tpomexyrounas arrecranus (MKP) 0,3 - - - -
IToaroToBKa K TeKylieMy KOHTPOJIIO 35,7 - - - -
OO11ast TpyI0EMKOCTb 110 JTUCIUTUINHE 324 - - - -

[Tpumeuanue: JI — nexuuu, 113 — npakrudyeckue 3aHstus / ceMuHapsl, JIP — naGopaTtopHble 3aHATHS,
CPC — camocrosTenpHas paboTa CTyIeHTa

2.3 Conep:xanue pa3ieoB (TeM) THCHUTLTHHBI
2.3.1 3aHATHSA JEKIMOHHOTO THIIA

HaumenoBanue dopma TeKyLIEro
Ne ConeprxaHnue paszzena p
pasnena KOHTPOJIS
1 2 3 4
1. |OOburme Bompock Onpenenenus. 3amepurenpHas siuenka. KouTponbHast
IIEKTPOXUMHUH [TpuHIMTB H3MEpeHus. DIEKTPOAHBIE pabora 1

npoueccel. 3MepsieMblii curaan
(mnddy3MOHHBII TOK, KHHETHYSCKIH U
KaTaJIUTUYECKUHA TOKU, EMKOCTHOM U
aJICOPOIIMOHHBIH TOKH). [IBOHHON
3JIEKTPUYECKHUH CIION U €ro CTPYKTYypa.
CrangaptHelil notreHuuan. GopManbHbIN
MOTEHIMAJ. XapaKTePUCTHICCKUE TOTCHIUAIIBI
3JIEKTPOAHAIMTUIECKIX MeTo10B. KnHeTHkKa
AJIEKTPOXUMHUYECKUX PEAKIIUN.




DNEeKTPOaHATUTHICCKUE
METO/IBI

Ilukauyeckas BONLTAMICDOMETDUS.
OcnoBHble npuHIKNBL. Dopma
LHUKIMYECKIXBOJIbTAMIIEPOTPAMM.

I'eomeTpust amexkTposaa, pa3Mep U BIUSHUE
KkoHBeKIMH. OnpeneneHue pefokc- COCTOSIHUSA U
yycla ePEHOCUMBIX 3IeKTPOHOB. I'eTeporenHas
KHHETHKa.

l'omorennas xuHeTnka. MHorodasHbIe
CHCTEMBI.

UMnyianpcHas BOJIETAMIEDOMETDUS .
OKBUBAJICHTHOCTh CTYIIEHYATOH BOJIBTAMIIEPOMETPUH
Y BOJIbTAMIIEPOMETPUNC JTUHEUHOMN pa3BepTKON
MOTEHIINANIA.

HopmaneHas umnynbcHast

BOJIbTaMIEpoMeTpus. PeBepcuBHas

HMITyJIbCHAS BOJIETAMIIEPOMETPHS.
HuddepernnansHas UIMITyIbCHAS
BOJIbTAMIIEPOMETPHSI.

KBaapaTrHo-BoJIHOBasi

KontponbHas
pabora 2.
3amura
71ab0paTOPHBIX
pabor.
Pedepar.




BosibTammnepomerpus. [IpocTeie peakunn

Ha CTAllMOHAPHBIX TUIOCKUX JIEKTPOJaX.
[IpocTeie peakuu Ha CTAIMOHAPHBIX
chepuyuecKux EKTPoIax u
MHUKpOd3JIeKTpoax. Peakunu meTanos,
00pa3yroIux aMaibramMsl, Ha
TOHKOILJIEHOYHBIX PTYTHBIX 3JIEKTPOJIaX.
DNEKTPOAHBIE PEAKIINH, OCIOKHEHHBIE
ajzicopOLument 1enosapu3aropa 1 npoykTa
ero npespaiieHus. [IpuMeHeHne KBaapaTHo-
BOJIbHOBOMBOJIbTAMIIEPOMETPHUH.
XPpOHOKYJI0HOMETPHS.

Teoperuueckre OCHOBBI METOJA.
[IpakTuyeckue mpoodIEMBI.
JIByxcTymneH4arast XpOHOKYJIOHOMETPHSI.
BiisiHue rereporeHHON KMHETHKHY Ha
XPOHOKYJIOHOMETPUYECKUE OTKIUKH.
DJIEKTPOXUMUYECKAS UMIIeIAHCHAS
crnekTpockonus. Onpeenens, OCHOBHbBIE
COOTHOIIIEHUS, TpeoOpazoBanus Kpamepa-
Kponwura. TexHuka usmepeHuil.
[IpencraBneHue qJaHHBIX UMIIEIAHCA.
DOxkBUBaJIeHTHas cxeMa. [locTosHHBII
(ha3oBEIif 27IEMEHT. AHAIIH3 |
MOJIETTUPOBAHUE TAHHBIX UMIIEIAHCA.
[Iepenoc 3apsiia Ha 3JEKTPOJE — MOJIETh
Panpica.
[TonnybeckoHeuHasikBa3ucpepuyeckas
muddy3us B GpapageeBcKUX Mpoleccax.
Koneunsrit umnenanc BapOypra.
I'oMoreHHas uiu rereporeHHas XuMH4YecKas
peakIus Kak CKOPOCThOIPEIeTIS0IIast
cranusa. Kuneruka nedapaaeeBckux
3JIEKTPOJIHBIX MPOIECCOB.
Cunekrpodaekrpoxumus B Y-, BHINMOI
u Oqmokneii NK-o6aacru.

BBenenue — kak 00bEAMHUTH METOIBI?
MeTo/IbI B YCIIOBUSX CTAIlMOHAPHOTO HITH
MEPEXOJHOTO COCTOsIHUS. [ 'eoMeTpus stueiiku
1 TpeOOBaHMS K SKCTICPUMEHTATbHBIM
ycTaHOBKaM. BpeMeHHbIe OrpaHUYeHHUS.
[IpocTpaHcTBEHHOE U MEXaHUYECKOE
pazpemienue. CeKTpOIIEKTPOXUMHSI B
npoxopsiieM cBeTe. CeKTPOITEKTPOXUMUS
B OTPA)KEHHOM CBETE.

HNHBepCHOHHAS BOILTAMIIEDPOMETPUS.
[Tpunuun merona. O630p METOI0B
KOHIICHTPHUPOBAHHUS: BBIJICIICHUEC METAJIJIOB
Ha TBEPJIBIX AJIEKTPOJIaX; BHIICICHUE
METAJUIOB Ha PTYTHHIX JIEKTPOax;
BBIJICTICHUE TPYTHOPACTBOPUMBIX COJICH Ha
ANEKTPOAAX; aJCOPOIIMOHHOE




KOHIIEHTPHUPOBAHKE; KOHIICHTPUPOBAHHE 32
cdeT oOpa30oBaHUs MOBEPXHOCTHBIX
KOMILJIEKCOB.
HNHBepCcHOHHASBOJIBTAMIIEPOMETPHSI C
WCIOJIb30BAHUEM JIBYX HECMEIIUBAIOIINXCS
XKHUJKUX PACTBOPOB AJIEKTPOJIUTOB.
Oco0eHHOCTH HHBEPCUOHHOM
BOJIbTAMIIEPOMETPHUH.

Hcciae1oBanus B NOTOKeE.
AMIIEpOMETpUUECKOE U
BOJIbTAMIIEPOMETPHUECKOE I€TEKTUPOBAHHE
B notoke. [Iporounas unBepcuoHHas
BOJIbTAMIIEPOMETPHSL.
DJIEKTPOXHMHUYECKOE MCCAeIOBAHME
TBEPABIX COCIMHEHMII U
MaTepuanoB.CrpaTerus SKCIEpUMEHTA.
Kakue coequnenus u maTepuaibl MOTYT
ObITh M3yueHbl? Wnentudukamms a3 u
KOJIMYECTBEHHBIN aHAIN3 TBEPAbIX BEILIECTB.
N3yuenune >1eKTpOXUMUYECKOTO IMOBEICHUS
TBepAbIX MaTepuanoB. KoMOMHMpoBaHHBIE
(exsitu, insitu) MeToIbI.

3. |DnexTpomasl u NHINKATOPHBIE 3JIEKTPO/IbI. KonTponbhas
3JICKTPOJIUTHI B DIIeKTpOAHBIE MaTepuaibl. [ 'eomeTpus paboTsl 3.
BOJIbTAMIIEPOMETPUU aneKTpoa. ' uapoamHaMuyeckue yeuoBus. —|3amura

MomuduunpoBannpie HHIMKATOPHbIE 11ab0paTOPHBIX
JIEKTPO/IBI. pabor.

Metoabl MOAN(UIUPOBAHUS HIEKTPOAOB:
00BeMHOE MOIU(DULIPOBAHNUE;
MIOBEPXHOCTHOE MOJTU(DUIIMPOBAHNE.
OcobenHoctr (hOpMHUPOBAHMSI CUTHAJIA-
OTKJIMKa Ha MOJIU(PUIIMPOBAHHBIX
ANEKTpoAax. MyIbTUCEHCOPHBIE CHCTEMBI.
AMIiepoMeTpuyecKue 0MOCeHCOPDI.
OO6mue npuHIUIbl GYHKIIMOHUPOBAHUS
6uocencopoB. depMeHTHBIE OOCEHCOPBI.
JAHK-cencopsl. UMMyHOCEHCOPBI.
Muxkpo6Hbie ceHcophl. TkaHEBbIE CEHCOPBI.
DJICKTPO/IbI CPABHEHMS,

CraHgapTHBIN BOJOPOIHBINA AIEKTPOA.
DNeKTPO bl BTOPOTO pojia KaK dIEKTPOIbI
cpaBHEHUs (PTYTHBIE U
xJyiopuacepeopsiabie).pH-uyBCTBUTENBHBIE
ANEKTPOABI CpaBHEHUs. TBepaOTEIbHBIE
ANEKTPOAbI cpaBHeHUs. [IceBnornekTpo b
cpaBHeHusl. [IpakTnyeckue npoOiIeMsl.
DJEKTPOINTEL

WNonne1it Tpancniopt. BogHeie pacTBopbl
ANEeKTpoInTOB. HeBogHBIE pacTBOPHI
AJIEKTPOJIUTOB.

2.3.2 3aHATHA CEMHHAPCKOI0 THNA (MPaKTHYeCKHe / cCeMUHAPCKHEe3aHATHS/J1a00paToOpHbIe
padoThI)



Dopma

IMUIICBBIX MPOAYKTAX
(camocTosATENBHAS paboTa)

HaumMeHoBaHue
No hasena HanmMeHoBaHue 1a00paTOpPHBIX padOT  [FeKyIIero
KOHTPOJIS
1 2 3 4
OO61ue Bonpochl Crnioco0OsbI pacyeTa KOHIICHTPAILIUH B 3amura
AIIEKTPOXUMHUU BOJIbTAMIIEPOMETPHUYCCKOM aHajm3e. |1ab0paTopHOil
paboThI
OO6m1ue Bonpocsl N3yuenue 3aBUCUMOCTH 3amura
ANEKTPOXUMHHU AHATUTHYECKOTO CUTHAJIA OT 1abopaTopHOii
pa3IMYHBIX TAPAMETPOB B METO/IC paboThI
NBA
DNeKTpOaHATUTHYECKUC HuBepcroHHO- 3amura
METO/IbI BOJITAMITIEPOMETPUIECKOE nabopaTtopHoi
OIpEICIICHUE TSHKEIIBIX METAJIOB HA  |pabO0ThI
BpAIIAIOIIEMCs CTEKIIOYTIICPOTHOM
AJIEKTPOJIC METOJIOM TPATYyHPOBOTHOTO
rpaduka
DNEKTpOaHATUTHICCKUC WuBepcuoHHoO- 3amuTa
METO/IbI BOJIbTAMIIEPOMETPHYECKOE. 1abopaTopHOii
OTIpEICIICHUE TAXKEIBIX METAJUIOB Ha  |pabOoThI
BPAIIAIOIIEMCs CTEKIJIOYTIICPOTHOM
JIEKTPOJIC METOJIOM CTAaHIAPTHOM
n00aBKHU
DNeKTpOaHATUTHICCKUC HuBepcroHHO- 3amuTa
METO/TBI BOJIbTAMIIEPOMETPUUECKOE J1abopaTopHOit
oTpesieNIeHUE TSHKEIBIX METAIIJIOB B paboThI
MIPUPOJTHBIX U MUTHEBBIX BOAAX
OO61ure Bompoch Br16op pabounx ycrnoBuit 3amura
IIEKTPOXUMHUN OTIpe/ICIICHUS DIIEMEHTOB MPU nabopaTtopHoOi
MHOTOKOMIIOHEHTHOM paboThI
KOHI[EHTPHUPOBAHUT
DneKTpoaHaATUTHYECKHE HuBepcuonHo- 3amuTa
METO/TBI BOJIBTAMITEPOMETPHUECKOE nabopaTtopHoOi
oTpezieNieHue THKENBIX METAIIJIOB B paboThl
MUIIEBBIX MPOTYKTaX
DNEKTPOJIBI ¥ SJCKTPOIUTH B |OmpeielieHrne aHTHOKCHTAHTHOM 3amuTa
BOJIbTAMIIEPOMETPUH AKTUBHOCTH MHIUBUIYaTbHBIX n1abopaTopHOit
AHTHUOKCH/IAHTOB paboTbI
DneKTpoaHATUTHUECKUE HuBepcroHHo- 3amuTa
METO/TBI BOJIBTAMITEPOMETPHUIECKOE nabopaTtopHoi
ompesieNieHUe THKEIBIX METAIIJIOB B paboThI

Jlnst Bcex 1a0opaTOpHBIX pabOT MMEIOTCS METOAMYECKHE YKa3aHUs, YTBEpKJIEHHbIE Ha

3aceqanuu kadeapsl ananutruueckoit xumun GI'6OY BO "Kyol'y".

2.3.3 [IpuMepHasi TeMaTHKAa KYPCOBBIX padoT
Kypcosast pabota He npeycMOTpeHa yueOHBIM IIJIAHOM.




2.4 IlepedyeHb Y4eOHO-METOAMYECKOr0 oO0ecmeyeHHs] Uil CAMOCTOAATEJIbLHOW PadoThI
o0yvyarumuxcst Mo JUCHUIJINHE

[TepeueHsb y4eOHO-METOAMUECKOTO 00ECTICUSHUS TUCITUTUTHHBI

No Bug CPC 10 BBIMOJTHEHUIO CAMOCTOSTEIHHOM pabOThI
1 2 3
1 Pedepar OOBeKThl  OKpYXalIlell cpeapl W HX  AHATUTHYECKHUI

koHtpoisib.//Ilon  pen. T.H. IllexoBuoBoii; B 2-x Tomax;
Kpacnomap, 2007
Ironko T.I'., BoponoBa O.b., Hukomaera H.A. IIpo6oot6op u
IpoOONOArOTOBKAa B  XMMMUYECKOM aHanuze I3narenbcko-
nosmmrpaduuecknii neHtp Kyol'Y,Kpacuonap, 2014, 345c.
ronko T.I'., Boponosa O.b., Koumun B.B., Konmwuna J[>x.H.
HuBepcroHHAasT BOJBTAMIIEPOMETPUS B aHAIM3E MHUIIEBBIX
npoaykToB Tunorpapus OOO «I'K Ansramokcy», r.Kpacnonap,
190c.
2 | IlpopaboTka yueOHoro [OOBEKTHI OKpYXKAIOMEH Ccpeapl W HMX  aHATUTHYECKHUM
(Teopetnyeckoro)  |koHTponb./Ilox pen. T.H. Illexosmopoit; B 2-x Tomax;
MaTepuaia Kpacnomap, 2007.
[ronko T.I'., Boponosa O.b., Hukonaesa H.A. IIpo6oor6op u
IpoOONOAroTOBKAa B  XMMHMUYECKOM aHanuze I3nartenbcko-
nonurpapuueckuit nentp Kyol'Y, Kpacunonap, 2014, 345c.
[Mronko T.I'., Boponosa O.b., Konmuu B.B., Konmmuna J[x.H.
HNuBepcroHHasi BOJBTAMIIEPOMETPHUS B aHAM3€ MHIIEBBIX
npoaykToB Tunorpapus OOO «I'K Ansramokey», r.KpacHonap,

190c.
3 |[lomroroBka k Tekymemy|OOBEKTBI ~ OKpY)KAIOIIEH Ccpeapl W HMX  aHATUTHYECKHUH
KOHTPOJIIO koutponb.//Ilog pen. T.H. IllexoBmosoi; B 2-x ToMmax;

Kpacnomap, 2007

[ronko T.I'., Boponosa O.b., Hukonaesa H.A. IIpo6oor6op u
poOOMOAroTOBKa B XMMHMUYeCKOM aHanusze 3nartenbcko-
nonurpaduueckuii nentp Kyol'Y,Kpacnonap, 2014, 345c.
[Mronko T.I'., Boponosa O.b., Konmuua B.B., Konmmuna J[x.H.
WNHBepcuOHHass BOJBTAMIEPOMETPUS B aHAIM3€ MHIIEBBIX
npoaykroB Tunorpagus OOO «I'K Anprantokey», r.KpacHonap,
190c.

Y4eOHO-MeTOINYECKUE MaTepHalibl Al CaMOCTOATEIbHOW paboThl oOydaroumxcs M3
Yrcia HHBAIM/OB U JIML C OTPaHUYEHHBIMH BO3MOXKHOCTSIMU 3710poBbsi (OB3) npenocraistoTcs
B (hopMax, aJalTUPOBAHHBIX K OTPAHUYECHHUSAM HX 370POBbS M BOCIPUATHS HHPOPMALIUK:

Jnist a1 ¢ HapyIeHUs MU 3pEHUS:

—B II€4YaTHOUN QopMe yBeIMUEHHBIM HIpUPTOM,

— B (popMe 3IIEKTPOHHOTO IOKYMEHTA,

[l mn ¢ HapyIeHUs MU CITyXa:

— B I1e4aTHoi (opme,

— B (hopMe 3JeKTPOHHOTO JJOKYMEHTA.

Jist U1 ¢ HapyIIeHUsSIMA OTTIOPHO-/IBUTATEIIFHOTO arapara:

— B IIeYaTHOM (opme,

— B (hopMe 3JeKTPOHHOTO JOKYMEHTA,

3. O0pa3oBaTe/ibHbIE TEXHOJOTMH, IPUMEHsIEMble IPH OCBOCHUH M CIUILINHBI (MOLYJIs1)
B cootBercTBuu ¢ TpeboBanusmMu OGI'OC BO peanuzarus KOMIETEHTHOCTHOTO MOIX0/a



MpeAyCMaTPUBAET HCIIOJIB30BAHME B YYCOHOM IMPOIECCE AKTUBHBIX M HWHTEPAKTHBHBIX (HOpPM
MPOBEICHUS 3aHATHM.

Opranuzanys W3y4eHHs Marephaia Kypca OCYIIECTBIISIETCS Ha OCHOBE CHCTEMHO-
JEeSATEIbHOCTHOTO TMOAXO0/Ia U MOATAIMHOTO (POPMHUPOBAHUS YMCTBEHHBIX AeWCTBUU. JIekiuu u
a0OpaTOpHBIE 3aHATHUS CIHOCOOCTBYIOT (OPMHPOBAHHUIO Y CTYACHTOB 0a30BbIX 3HAHHH,
OCHOBHBIX MBICIUTEIbHBIX OIEpalnii, PAa3BUTHIO JIOTUKHU. JIEKIMM HOCAT MOTHBAaLlMOHHO-
MMO3HABATENIPHBIA XapakTep; Ja00paTOpPHBIC 3aHSATHS SIBISIOTCS CAMOCTOSATEIbHBIMA M HMEIOT
MPOOJIEMHO-TIONCKOBBIM  XapakTep. Ilpu BBIOTHEHUW JIA0OPATOPHBIX pPA0OT pean3yeTcs
TBOpYECKass JCATEIbHOCTh CTYIACHTA, pa3BUBACTCI KOMMYHHMKATHBHAas  CIIOCOOHOCTb,
pa3BHUBAKOTCS  HABBIKM  apryMEHTHUPOBAaHHO  BbIpakaTb CBOM  MBICIM W HaBBIKU
AKCIICPUMEHTAILHON PabOTHI.

Jlnst moBbimeHust 3((HEKTUBHOCTH Y4eOHOrOo Tpolecca HMCIOIB3YIOTCS  CIASAYIOIINE
o0pa3oBaTeNbHbIC TEXHOJIOTUH: HH(OPMAIIMOHHO-PA3BUBAIOIINE TEXHOJIOTHH, HAIIPABJICHHBIC HA
(dhopMUpOBaHHE CHUCTEMbl 3HAHWM, 3allOMHHAHUE W CBOOOJHOE OINEPUPOBAHME HMH; METOJ]
MPOOJIEMHOTO M3JIOKEHUST Marepuana. JlJis yCHeImHOTO OCBOSHUS JHCHIUILIMHBI CTYICHTAM
He0o0XO0IMMO OBJIa/IETh HABBIKAMHU MPOBEJCHUS MOKUCKA HEOOXOAUMOI HaydHON MH(pOpMalUU B
donmax O6mbmoreku. [|Jisg 3aKpeTIeHUs! TMOYYSHHBIX TEOPETUYCCKUX 3HAHUW U MPAKTUICCKHUX
HABBIKOB U C IIeJIbI0 MPOPECCHOHATBHON OPUEHTAIIUU TIPETyCMOTPEHBI CEeMHUHAPBI-IKCKYPCHH HA
NPEINPUATHSIX TOPOAA.

[Ipu BBITIONIHEHUH J1A0OPATOPHBIX PabOT U BO BPEMsI CAMOCTOSTENILHOM pabOThI CTYICHTHI
MPOBOJAAT Pa3z0op NPAKTUYECKUX 3a7ad KaK CaMOCTOSTENbHO, TaK W pElaloT IpoOJIeMHBIC
CUTYAaILlMU B COCTABE MAJIbIX IPYIIIL.

Jns MHBaJIMAOB W JIMI[ C OTPAHUYEHHBIMU BO3MOXHOCTSMH 3I0POBbS PEATU3YIOTCS
WHIUBUAYAIbHbIE  00pa3oBaTeNbHBIE  TEXHOJOTHMH, KOTOPHIE  TO3BOJSIOT  IMOJHOCTHIO
WHJIMBUIYAIU3UPOBATh COJACpP)KAaHUE, METOJbl W TEMIIbl Y4YeOHOW [EATeIbHOCTH WHBAIHJA,
BHOCHUTH BOBPEMsI HEOOXOANMbBIE KOPPEKTUBBI, KaK B I€ATEIbHOCTh CTY/ICHTAa-UHBAIN/IA, TAK U B
JEATENIbHOCTD IIPENoAaBaTels.

4. OneHouHble cpeacrea AJsd TEKYHIEro KOHTPOJA YyCIEBAEMOCTU M l'lpOMC)KyTO‘-lI—[Oi;I
aTTeCTalluu
OI.[GHOLIHBIG CpeAcCTBa MPEAHA3HAUCHBI JJIs1 KOHTPOJISA U OLICHKH O6pa30BaTeJIBHBIX

JTOCTIDKEHUH 00yUJarOMIUXCsl, OCBOMBIIHX MPOTpaMMy y4eOHOW AUCIUTUINHBIL.
@oH/1 OLIEHOYHBIX CPEJCTB [JIsl IPOBeJeHUsI TeKYIero KOHTPOJIs.
[TpuMepHBIi NepedeHb BOMPOCOB JUIS MOATOTOBKM K KOHTPOJbHOI padoTte 1 o
paszzaeny «OO01ue BOIpOCH! IEKTPOXUMHUI:
1. JIByx- u Tpex- 3JeKTpOHbIE U3MEPHUTEIbHAS SUECHKA.
2. IlpuHIMIIBI ©I3MEPEHUS B BOJIBTAMIIEPOMETPHH.
3.21€eKTpOIHbIE TTPOLIECCHI.
4. Tndy3noHHBIN TOK.
5. Kunetnueckuii 1 KaTaTUTUHYECKUN TOKH.
6. EMKOCTHO# 1 aIcOpOLIMOHHBII TOKH.
7. JIBOMHOM 2JI€KTPHUUECKUI CIION U €r0 CTPYKTYpa.
8. CTaHmapTHBIN MOTEHITUAI.
9. ®opMaITbHEII TOTCHITHA.
10. XapakTepuCTHUECKUE MTOTCHITHAIIBI DJIEKTPOAHATTUTUIECKIX METOJIOB.
11. KuneTuka 3J1eKTpOXUMUYECKUX PEaKIHH.

[TpumepHBIA TIepedeHh  BOMPOCOB JJISl MOATOTOBKH K KOHTPOJILHOI padoTe 2 110
pazzeny «JIeKTPOaHATUTHYECKAE METOIbD.

1. OcHoBHBIE TPUHIUIIBI HIUKINYECKOH BOJIBTaMIIEPOMETPUH.

2. ®opMa HUKIMYECKUX BOJIBTAMIIEPOTPAMM.

3. Teomerpust »siexkTpona, pa3Mep W BIMSIHME KOHBEKUMH B  IIMKIMYECKOU



BOJIbTAMIIEPOMETPHH.

4. OmnpeneneHue peloOKC-COCTOSIHUS U 4MCIa NMEPEHOCHMBIX IEKTPOHOB METOJOM
LIUKINYECKON BOJIBTAMIIEPOMETPHH.

5.M3yuenue rereporeHHOM KMHETUKH METOJIOM LUKIMYECKON BOJIBTAMIIEPOMETPUH.

6.13yueHrne roMOreHHON KUHETUKU METOJIOM IIUKIINYECKON BOJIbTaMIIEPOMETPUU

7.M3yuenrie MHOTO(A3HBIX CHCTEM METOJIOM IIUKJINYECKOH BOJIBTAMIIEPOMETPHH.

8.OKBHUBAJIEHTHOCTh CTYNEHYaTONH BOJIBTAMIIEPOMETPUU U  BOJIBTAMIIEPOMETPUH C
JIMHEWHOM Pa3BEepPTKON NOTEHIUAIIA.

9. HopManbHast UMITyJIbCHAsI BOJIBTAMIIEPOMETPHS.

10. PeBepcuBHas UMITyIbCHAs BOJIBTAMIIEPOMETPUS.

11. Muddepenunanbuas UMITyIbCHAS BOIBTAMIIEPOMETPHSI.

12. IIpocTeie peakuyu Ha CTALIMOHAPHBIX IIJIOCKHUX 3JIEKTPOJaX.

13. IlpocThie peakliuy Ha CTAMOHAPHBIX CPEPUUECKUX ITEKTPOJaX U MUKPOIIEKTPOAAX.

14. Peaxkuuu MeTayIoB, 00pa3ymolIKUX amajlbramMmbl, Ha TOHKOIUIEHOUYHBIX PTYTHBIX
JJIEKTPOJAX.

15. DeKTpoAHbIE PEaKLIUHU, OCIIOKHEHHbIE aJICOPOLUeH Jenonspu3aTopa U NpoIyKTa ero
IIPEBPAILCHMUS.

16. IIpumeHeHne KBagpaTHO-BOIHOBOM BOJIBTAMIIEPOMETPHUH.

17. TeopeTnueckue OCHOBBI XPOHOKYJIOHOMETPHH.

18. IlpakTuyeckue npoOiIeMbl XpOHOKYJIOHOMETPUH.

19. /IByxcTyneH4aTasi XpOHOKYJIOHOMETPHS.

20. BnusiHME reTepOreHHOM KHHETUKH HAa XPOHOKYJIOHOMETPUYECKUE OTKIIMKU.

21. Onpenenenus, OCHOBHBIE COOTHOIIIEHUS, TpeoOpa3zoBanust Kpamepa-Kponura.

22 TexHUKa U3MEPEHUI B ANEKTPOXUMHUUYECKON UMITEJaHCHON CIIEKTPOCKOIINH.

23. IIpencrapneHne JaHHBIX UMIIE/IaHCA.

24. DxBuBasieHTHasA cxeMa. [TocTossHHBIN (ha30BBIN 271€MEHT.

25. AHanu3 ¥ MOJIeIMPOBAaHUE JJAHHBIX UMITEAAHCA.

26. Ilepenoc 3apsa Ha dIEKTpoIe — MoJenb Parica.

27. TlonyOeckoneunas kBazucdepudeckas nuddysust B hapaeeBCKUX Mporieccax.

28. Koneunsrnii umnienanc BapoOypra.

29. I'oMOreHHasi WM TeTepOreHHasi XUMUYECKasl PeaKIysi KaKk CKOPOCTHOIIPEIENISIONIas
cranuda. Kuneruka HedapaaeeBCKUX 3JIEKTPOIHBIX MPOIECCOB.

30. [IpuHUIMT MeTO/1a UHBEPCUOHHOM BOJIbTaMIIEPOMETPUH.

31. BeigeneHne MeTalIOB Ha TBEPABIX JJIEKTPOJAX, KaK METOJ] KOHIICHTPHPOBAHUS B
MHBEPCUOHHOM BOJIBTAMIIEPOMETPHH.

32. BwineneHne METAJUIOB Ha PTYTHBIX JJEKTPOJAX, KaKk METO]] KOHIICHTPUPOBAHHS B
VHBEPCHOHHOHN BOJIBTAMIIEPOMETPHUHU.

33. Brolenenue TpyIHOPacCTBOPHMMBIX COJE€H Ha  3JJIEKTpoJaxX, Kak  METOJ
KOHLIEHTPUPOBAHUSI B UHBEPCUOHHOMN BOJIETAMIIEPOMETPHUH.

34. AncopOLMOHHOE KOHIEHTPHUPOBAHHWE, KaK MeETOJ KOHIICHTPUPOBAHUS B
MHBEPCUOHHOM BOJIBTAMIIEPOMETPHH.

35. KoHneHTpupoBaH#e 3a cUYeT 00pa30BaHMs MMOBEPXHOCTHBIX KOMIUIEKCOB, KaK METO]I
KOHIICHTPUPOBAHUS B NHBEPCHOHHOM BOJIBTaMIIEPOMETPHUU.

36. MHBepcHOHHAST BOJILTAMIIEPOMETPHS C UCIIOIH30BAHUEM JBYX HECMEIINBAIOIIHXCS
KUJKUX PACTBOPOB JJIEKTPOJIUTOB.

[IpumepHBIid MepeueHb BOMPOCOB ISl MOJATOTOBKH K KOHTPOJbHOH padoTe 3 1o
pazneny «JIeKTPObl U AIIEKTPOJIUTHI B BOJIbTAMIIEPOMETPHUI



. YraepoacoaepKaume HINKaTOPHBIE JIEKTPOIBI .

. UnauKaTopHbIE 3JIEKTPOIBI U3 OJIarOPOIHBIX METAJLIOB.

. [IneHouHbIE MHAMKATOPHBIE 3JIEKTPOIBI.

. 'eomeTpust MHIUKATOPHOTO AJIEKTPOAA.

. O6beMHOE MOIU(PUIIMPOBAHKE ITEKTPOIOB.

. TToBepxHOCTHOE MOU(DHUIITMPOBAHUE IIIEKTPOJIOB.

. OcobGenHocTy (hOpPMUPOBAHUS CUTHANIA-OTKIMKA HA MOAU(DHUIIMPOBAHHBIX JEKTPOAAX.
. My.HBTI/ICGHCOpHLIe CHUCTCMBI B BOJIbTAMIICPOMCTPHU.

O© 00O ~NOoO OB WN B

. O0ume npuHIMIB! QYHKIIMOHUPOBAHUS aMIIEPOMETPHUIECKUX OMOCEHCOPOB.

10. depMeHTHBIE aMIIEPOMETPUUECKHE OMOCEHCOPHI.

11. JIHK-ceHcopsl.

12. UMMyHOCEHCOPBHI.

13. MuKpoOHBIE CEHCOPBHI.

14. TxaneBbIE CEHCOPBHI.

15. CrannapTHBIN BOJOPOIHBIN AJIEKTPO — YHUBEPCATIbHBIN AJIEKTPO]I CPABHEHUS.

16. DnexTpombl BTOPOTO poja Kak  dJJEKTPOAbI  CpaBHEHUS (PTYTHBIE H
XJIOpHACEPEOPSHBIC).

17. pH-uyBCTBUTENBHBIE ANEKTPOABI CPABHEHUS.

18. TBepaOTENbHBIE ATEKTPOAbI CPABHEHUS.

19. TlceBa02€KTPOIBI CPAaBHEHUS.

20. ITpakTryeckue mpoOaeMbl pabOTOCIIOCOOHOCTH JIEKTPOJIOB CPAaBHEHHUS.

21. Vonnslii Tpancnopt. BoaHble pacTBOPHI AIEKTPOIUTOB.

22. HeBoHBIC pacTBOPHI SJICKTPOIUTOB.

Kpumepuu evicmasnenusi oyenok npu npogedeHuu mexyue2o KOHmpoJis YChesaemocmu —
KOHMPOTILHOU pabomul.

oyeHKa «OmaAuyHO»: TIIYOOKHME MCUEepIBIBAIONINE 3HAHUSA MaTepuaia, JOTHYECKH
MocJeIoBaTeNbHbIe, TIOJNHbIC, IPAaBWJIbHBIE W KOHKPETHBIE OTBETHl Ha BONPOCH OHIIETa;
UCIOJIb30BaHUE B HEOOXOAUMOM Mepe B OTBETaX TEPMUHOJIOTHH JUCIUIUIMHBI, PEACTAaBICHHON
B PEKOMEHTyeMbIX y4eOHBIX TIOCOOMSIX U IOTIOIHUTEIHLHOHN JINTEpaType;

OYyeHKa  «xopowioy: TBEPAbIE W  JIOCTaTOYHO TIOJIHBIE 3HAHUS  MaTepuana,
nocjeloBaTelbHbIe, IPaBUIIbHbIC, KOHKPETHbBIE OTBETHI Ha MOCTABJICHHBIE BOIIPOCHI, MOT'YT OBIThH
JOMyIIeHBl HECYIIECTBEHHBIE HEMIOYEThl B OTBETaX W HE3HAUYMTENBbHBIC HAPYIICHUS JIOTHKH
U3JIOKEHUS MaTepuana;

OYeHKa «y0061emeopumenbHo».; 3HAaHHE W TIOHUMAaHHWE OCHOBHBIX MaTepuaia, HaIudue

HECYIIECTBEHHBIX omKOoK (He Oosiee 50%) mpu HECTOCOOHOCTH MX MOCIEAOBATEIBHOTO U
JIOTHYECKOTO U3JI0KEHHUS, BBI3BIBACT 3aTPYAHEHUE UCIIOIB30BAHNE TEPMUHOIOTUH TUCIUILIHHEI;
OYeHKA  «Hey0081emeopumenbHoy: HENOHUMAaHWE CYIIHOCTH BOIPOCOB, T'pyOble
CyIIIECTBEHHbIE ONIMOKH B OTBETE, OTCYTCTBHUE CIIOCOOHOCTH K MHCbMEHHOMY U3JI0KEHHUIO
MaTepuara.

[IpumepHBIii nepeyeHs TeM pedeparos:

1. Cuextpoanekrpoxumusi B Y-, Bugumoit u ommwkneir UK-o6nactu. Kak o0beanHUTD
METOIEI?

2. AmmepoMeTpHyecKoe W BOJIBTAMIIEPOMETPHUECKOE IETEKTHPOBAHNE B TIOTOKE.
[TporodHas ”HBEPCHOHHAS BOJHTAMIICPOMETPHSI.

3. DIEeKTPOXUMUYECKOE MCCIEAOBAHNE TBEPABIX COSTUHEHHUI 1 MaTepuanoB. CTparerus
sKcriepuMenTa. Kakue coelMHeHUs U MaTepUaIbl MOTYT OBITh H3y4eHBI?

4. TlpuMeHeHUE WHAMKATOPHBIX JJIEKTPOJIOB C MOJUMEPHBIM JIIEKTPOIPOBOISIIIM
MOKPBITHEM B BOJIBTAMIIEPOMETPUICCKOM aHAIH3E OOHEKTOB OKPYKAIOIICH CpEeIbl.

5. [Tpumenenue AIIEKTPO/IOB c HaHOKOMIIO3UTHBIM MOKPBITUEM B



BOJIETAMIIEPOMETPUYECKOM aHAIHN3€ 0OBEKTOB OKPYKAIOLIEH CpEIbl.

6. Bonbprammepomerpuueckuii METO ONpeaeIeHNUs HEOPraHMUYeCKUX TOKCUKAHTOB B
KOHTPOJI€ KaueCTBa MUILEBHIX MPOTYKTOB.

7. BosnbTaMriepoMeTpuuecKUil METO/ ONPEIEICHNUS OPraHMYeCKUX TOKCUKAHTOB B
KOHTPOJIE KaueCTBA MUILEBbIX TPOYKTOB.

8. BompTamrepoMeTpruuecKuil METO/1 OTPEIEICHUS HEOPraHMUECKUX TOKCUKAHTOB B
aHayn3e 0OBEKTOB OKPYKAIOLICH CPEIbI.

9. BoabTaMmepoMeTpHUECKU METO]| ONPEAEICHUs OPraHMYECKHX TOKCHKAHTOB B
aHayin3e 00ObEKTOB OKPYKAIOIIEH CPEIbI.

10. uBepcuOHHAs BOJITAMIIEPOMETPHSI B aHAIN3E OOBEKTOB OKPYKAIOIIEH CPEIbI.
@oH/1 OLIEHOYHBIX CPEACTB IJIA IPOBeAeHHUS IPOMEKYTOYHOM aTTeCTALMU.

[Iporpamma moAroTOBKH K 3K3aMEHY MO JTUCLUILIMHE:

1. Obwue sonpocwr snexkmpoxumuu. VI3meputenbHas sdevika. [IpuHIUIBI MU3MEPCHHS.
DOnexTpoAHble Tmpouecchl. M3mepsemblii curHai: AuUQQY3HOHHBI TOK, KHHETHYECKHH W
KaTAIUTUYECKUN TOKHU, EMKOCTHOM W aJICOPOLIMOHHBIN TOKU. JIBOWHOW 3JIEKTPUUYECKHI CIOU U
ero crpykrypa. CranpapTHblii noteHuuan. PopMaibHbI NOTEHIMAN. XapaKTepUCTUUYECKUE
MOTEHIMAIbI AJIEKTPOAHATUTHYECKUX METO10B. KHHETHKA 3JIEKTPOXUMHYECKUX PEAKITUH.

2. Luxnuueckasn 80IbMAMNEPOMEMPUA. OcHoBHbIE IIPUHLMUIIBL. dopma
LUKJIMYECKUXBOJbTAMIIEpOTpaMM. ['eoMeTpust 2I€KTpoaa, pasMep M BIUSHHE KOHBEKLUU.
Omnpenenenne peoOKC-COCTOSHUS U YUCIIAa IEPEHOCUMBIX 3JIEKTPOHOB. ['eTeporeHHasl KWHETHKA.
I'omorennas kunetuka. MHoroasHble CUCTEMBI.

3. Hmnynvcuas 80IbMAMNEPOMEMPUSL. OKBUBAJIIEHTHOCTh CTYIIEHYaTON
BOJIbTAaMIIEPOMETPUH U BOJIBTAMIIEPOMETPHUH C JIMHEWHOM pa3BepTKOU norenuuana. HopmansHas
HMITYJIbCHAsl ~ BOJIbTAMIIEPOMETpUs.  PeBepcMBHAas  MMIYJbCHAas  BOJBTAMIIEPOMETPHSL.
JudpdepennnanpHas UMITYJIbCHASI BOJIbTaMIIEPOMETPHSI.

4. Keaopammuo-eonnogas eonbmamnepomempus. 1IpocTele peakiMd Ha CTAllMOHAPHBIX
IUIOCKUX d3JeKkTpojax. IIpocTele peakuuM Ha CTalMOHApHBIX CQHEpPUYECKUX DJIEKTpPoJax U
MUKpO3JIeKTpojax. Peaknuu MeTanaoB, OOpa3yloUIMX amalbrambl, Ha TOHKOILJICHOYHBIX
PTYTHBIX 3JIEKTPOAAX. DIEKTPOAHBbIE PEaKLMU, OCIOKHEHHbIE afcopOIMell Aenoyspu3aropa u
MIPOJYKTa ero npespaiieHus. llpumenenne KkBaapaTHo-BOJIbHOBONBOIBTAMIIEPOMETPUU.

5. Xponokynonomempus. TeopeTuueckue OCHOBBI MeTona. [IpakThueckue MpoOIEMBI.
JIByxcTyneHyaTass ~ XpOHOKYJOHOMETpHUsA.  BausHue  rereporeHHod  KUHETUKH  Ha
XPOHOKYJIOHOMETPUYECKUE OTKIUKH.

6. Onexmpoxumuueckas umneoancnas cnekmpockonus. OTpeneneHns, OCHOBHBIE
cooTHomeHus, npeobpazoBanusi Kpamepa-Kponura. Texnuka wuszmepenuit. [IpeacraBieHue
JTAHHBIX HMIIeIaHca. OKBHBAJICHTHas cxema. [locTosHHBIN (Hha30BBIA d7eMEHT. AHamW3 U
MOJICINPOBAaHNE JaHHbIX uMIenaHca. [lepeHoc 3apsnma Ha 3yekTpolae — Mojaenb Panmica.
[TonyGeckoneunass kBazuchepudeckas nuddy3us B dapageeBckux mnporeccax. KoHedHbIH
umnenanc BapOypra. ['omoreHHas wiM TreTeporeHHass XMMHUECKas peakiusi KaKk CKOpPOCTh
ornpenensomas craaui. Kunernka HedapaieeBCKUX 3IEKTPOTHBIX MTPOIIECCOB.

7. Cnexmposnrekmpoxumus ¢ Y@-, suoumoti u onudxcrer UK-obnacmu. Beenenue — xak
00bEeIUHUTDh MeTO/bI? MeTo/bl B YCIOBHSX CTAlMOHAPHOTO WM TIEPEXOJIHOTO COCTOSHHUSL.
l'eomeTrpus sueliku u  TpeOOBaHHMA K JKCIEPUMEHTAJIbHBIM YCTaHOBKaM. BpemeHHbIe
orpannueHus. IlpocTpancTBeHHOE M MexaHHuYeckoe paspeuieHre. CHEeKTPOAJIEKTPOXUMUS B
npoxopsmeM ceete. CEeKTPOIEKTPOXUMUS B OTPAXKEHHOM CBETE.

8. MHueepcuonnas eonomamnepomempus. Ilpunuun wmeroma. OO030p METOJOB
KOHIICHTPUPOBAHUS: BBIJCIICHHE METAUIOB Ha TBEPABIX JJIEKTPOAAX; BBIICICHUE METAJIJIOB HA
PTYTHBIX JIEKTPOAAX; BBIACICHUE TPYJHOPACTBOPUMBIX COJICH Ha 3JEKTPOJax; aJCcOpOLMOHHOE



KOHIIEHTPUPOBAHKE;, KOHIIEHTPUPOBAHHE 3a CYET O0Opa30BaHUS MOBEPXHOCTHBIX KOMILIEKCOB.
WHuBepcroHHAas BOJIBTaMIIEPOMETPHSI C HCIIOJIb30BAHUEM JBYX HECMEIIMBAIOIIMUXCS SKUIKUX
PacTBOPOB 3JEKTPOIUTOB. OCOOEHHOCTH MHBEPCUOHHON BOJIBTAMIIEPOMETPHH.

9. HUccneoosanuss 6 nomoke. AMIIEPOMETPHUYECKOE M BOJBTAMIEPOMETPUUYECKOE
JeTeKTUpOoBaHue B oToke. [IpoToyHass ”HBEpCHOHHAS BOJIBTAMIIEPOMETPHSL.

10. Onexmpoxumuueckoe ucciedosanue meEePObIX COCOUHEHUU U  MAMepuaos.
Crpareruss skcnepuMmenta. Kakue CcOeOUHEHHS W MarepHajbl MOTYT OBITh HU3y4YCHBI?
Wnentudpukanuss ¢Ga3 W KOJMYECTBEHHBIM  aHAJIW3  TBEPIBIX  BEIIECTB. M3ydeHue
AJIEKTPOXMMUYECKOTO IOBEACHUS TBEpAbIX MarepuanoB. KomOunuposanubeie (eXSitu, insitu)
METO/IBI.

11. Unouxamopmuwvie s1ekmpoosi. DNEKTPOJHBbIE MaTepuaibl. ['eomeTpus sieKTpoia.
I'mppoauHamuyeckue yCioBHUs.

12. Moougpuyuposanmnvie unouxamopuvie 371eKkmpoosvl. MeTtoasl MOAUDHUIUPOBAHHUS
AJEKTPOIOB: 00bEMHOE MOTU(DHUIIMPOBAHKE; ITOBEPXHOCTHOE MotuuimpoBanne. OcoOeHHOCTH

(GbOopMHpOBaHUS CHUTHATA-OTKIMKA Ha MOAM(UIMPOBAHHBIX AJIEKTPOAax. MyIbTHCEHCOPHBIC
CUCTEMBI.

13. Ammnepomempuueckue 6Ouocencopevi. OOmMUE NPUHIUNBI (YHKIIMOHUPOBAHUS
o6uocencopo. depmentnoie OuoceHcopsl. JIHK-cencopsl. HMmmyHoceHcopsl. MukpoOHbIe
ceHcopbl. TkaHeBbIe CEHCOPBHI.

14. Dnexmpoovtl cpagnenus. CTaHAAPTHBIA BOJAOPOIHBINA 2IIEKTPOJ. DIEKTPOIBI BTOPOTO
polla Kak DJIEKTpOJbl CpaBHEHHUs (PTyTHbIE U xJyopuacepeopsiHbie).pH-uyBCcTBUTENbHBIE
ANEKTPO/bl CpaBHEHUA. TBEpIOTENbHBIE ANEKTPOAbl CpaBHEHHUA. [IceBI03IEKTPOABI CPABHEHHUS.
[IpakTueckue mpooIeMsbl.

15. DOnexmponrumei. VionHslil Tpancnopt. BogHble pacTBopbl 3nekTponutoB. HeBoaHble
PacTBOPBI AIEKTPOJIUTOB.

Kpumepuu 6blCMAeB/IEHUA OUEHOK HA OK3AMEHe.!

OYeHKa «OmMIAuYHO»: TIYyOOKHE WCYEPIBIBAIOIIAE 3HAHUS BCETO0 IMPOrPAMMHOTO
Marepuaia, JOTMYCCKU ITOCICAOBATCIIBHBIC, IMOJHBIC, MPABUJIBHBIC W KOHKPCTHBIC OTBCTHI Ha
BONIPOCHI  9K3aMEHAI[MOHHOTO OwJieTa ¥ JIONOJIHUTEIbHBIE BOMIPOCHI, HWCIIONH30BAHUE B
HGO6XOHHMOﬁ MEpe B OTBETax TEPMHUHOJIOTUHA JAUCIUITIINHBI, HpeﬂCTaBHCHHOﬁ B
PEKOMEHIYeMBIX Y4EOHBIX MOCOOUSIX U JOMOIHUTENBHOM JIUTEPATYPE;

OYyeHKa «xopouioy»: TBEPABIE M JOCTATOYHO TMOJIHbIE 3HAHHUS BCEro MPOTPAMMHOIO
MaTepuana, MmoclieoBaTeIbHbIe, TPABIIbHBIC, KOHKPETHBIE OTBETHI HA MOCTABICHHBIC BOTIPOCHI
MIpY CBOOOTHOM pearupoBaHUU Ha 3aMEYaHUs M0 OTAEIHHBIM BOTIPOCAM;

OYeHKA «Y0081emeopumenbHoy . 3HaHNE U TIOHUMaHHE OCHOBHBIX BOTIPOCOB MTPOTPaMMBEI,
HaJu4re HECYIIECTBEHHBIX omHO0K (He 6omee 50%) nmpu HECTTOCOOHOCTH MX CaMOCTOATEILHON
KOPPEKTHPOBKH;

OYeHKA «Hey0081emeopumenbHo»: HETIOHUMaHUue CYITHOCTH HW3JIaraéMbIX BOIIPOCOB,
FPY6BIG CYHICCTBCHHBIC omubKu B OTBC€TC, HCYBCPCHHBIC MW HCTOYHBIC OTBCTBI Ha
JIOTIOJTHUTEIHHBIE BOMPOCHI DK3aMEHATOpa.

OueHouHble CpeacTBa Uil MHBAJIUIAOB M JIUI C OrPAaHUYEHHBIMU BO3MOXHOCTSIMHU
3J10pOBbS BEIOUPAIOTCS C YUETOM UX MHAUBHUIYATBbHBIX ICUXO(MU3NYECKUX OCOOEHHOCTEH.

— Tpu HEOOXOJUMOCTH HWHBAIHAAM U JIMIAM C OTPAHMYEHHBIMA BO3MOXKHOCTSIMHU
310POBBS IPEIOCTABISAETCS JOMOIHUTEILHOE BpEMsI IJIsl TOATOTOBKU OTBETA HA K3aMEHE;

— IIpU NPOBEICHUH MPOLIETypPhl OLICHUBAHUS PE3YIbTATOB O0YyUEHUSI UHBAINUIOB U JIUIL C
OTpaHUYEHHBIMUA BO3MOXHOCTSIMU 3/I0pPOBbS NMPEAYCMATPUBAETCS HCIIOJIb30BAHUE TEXHHUUECKUX



CpeACTB, HEOOXOIUMBIX UM B CBS3H C MX MHIUBUAYATbHBIMU OCOOCHHOCTSIMU;

— IIpY HEO0OXOAUMOCTH AJIsl 00yHarOIIUXCsl ¢ OTPAHUYEHHBIMHA BO3MOKHOCTSIMU 3/J0POBbS
U UHBAJIUAOB IMpOleIypa OLEHUBAHUSA pPE3YyIbTaTOB OOY4YEHUS IO JUCLUIUIMHE MOXKET
IIPOBOJIUTHCS B HECKOJIBKO ATAIIOB.

IIponienypa oneHMBaHUs PE3yJIbTATOB OOYUYEHMsI MHBAIMWJOB U JIML C OTPAHUYEHHBIMU
BO3MOKHOCTSIMH  3/I0pPOBBSI 110 JUCHMIUIMHE (MOAYNIO) NpPEAyCMAaTpUBAEeT MPEJOCTaBICHUE
uHpopmanuu B (popmax, aganTUPOBAHHBIX K OrPAHUYEHUSM HX 3JI0POBbSI M BOCHPUATHS
uH(pOpMaINN:

Jliis mun ¢ HapyIeHUsIMHU 3pEeHUs:

— B [1I€4aTHOW (hopMe YBEITMUECHHBIM IIPHPTOM,

— B (hopMe 37eKTPOHHOT0 JJOKYMEHTA.

Jl1s mun ¢ HapyIIeHUsIMU CityXa:

— B IIeyaTHOM (opme,

— B (hopMe 37eKTPOHHOTO JJOKYMEHTA.

Jlist mun ¢ HapyUIeHUsIMU OITOPHO-/ABUTaTEIbHOIO arapara:

— B mieuaTHo opme,

— B (hopMe 37eKTPOHHOTO JOKYMEHTA.

5. llepevyenn y4eOHOI JIUTEpPaTyphl, HHPOPMALMOHHBIX PeCYpPCOB H TE€XHOJIOT Uil

5.1. YueOHas aiuTeparypa

1.Onexkrpoananutudeckue Meronsl. Teopus u nmpaxkrtuka / A.M. bona u ap.; nox pexa. @.
Momne1; ep. ¢ anri. nox pen. B.H. Maiictpenko. — M.: BUHOM. JlaGopatopus 3nanuii. — 20006.
—326c¢.

2. bynnukos, I K. MonuduurpoBaHHble 3JIEKTPObI AJi1 BOJTAMIEPOMETPUU B XUMHH,
Ouonornn u MenunuHe [Onextponublii pecypc] / I'K. Byanukos, I''A. Estiorun, B.H.
MaiictpeHko. — DnekTpoH. AaH. — MockBa : M3narensctBo "JlaGopaTtopus 3nanmii", 2015. —
419 c. — Pexxum nocryna: https://e.lanbook.com/book/90273

3. Xennel'., TIlomsporpadus u BoiabTammepomeTpus. TeopeTHdyeckue  OCHOBBI

Y aHAJIMTAYECKasl MpakTUKa [DJIEKTPOHHBIM pecypc] : ydyed. mocobume — DIEKTPOH. JAaH. —
MockBa : UsmarenbctBo "JlaGopartopus 3Hammii", 2017. — 287 c. — Pexum gocryna:
https://e.lanbook.com/book/94136

4. Jlamackun, b.b. Daextpoxumust [DnekTpoHHBIH pecypc] : yued. mocodbue / B.b.
Hamackun, O.A. Tlerpuii, I.A. [{upmuaa. — DnextpoH. gan. — Cankr-IlerepOypr : Jlans, 2015.
— 672 c¢. — Pexxum noctymna: https://e.lanbook.com/book/58166

JlononHUTENRHAS IUTEPATYPA:

1. Bynuuxos, I'.K. OCHOBBI COBpEMEHHOT'0 3JIEKTPOXUMHUYECKOro aHanu3a: Yuel. [Tlocobue
st crynenroB By3oB / K. Bymnukos, B.H. Maiicrpenko, M.P. BsceneB. — M.: «Mup»
BUHOM. Jlaboparopus 3nanmit. — 2003. — 592c.

2. Orruac b. Xumuueckue u ononorudeckue ceHcopsl: yued. [Tocodue/ b. Drrunc; mep. ¢
aurn. M.A. Cnunkuna ¢ non. T.M, 3umunoii, B.B. JIlyaunauna.—M.: Texnocdepa. — 2005.—335 c.

3. OU3UKO-XUMHUYECKHE METOJIBI U TPUOOPHI AIKOAHATUTHIECKUX MCCIIeJOBaHUN: ydeOHO-
MeToAnYecKoe Tocodue [DNeKTPOHHBIN pecypc] : yueb.-meroa. nocobue / P.d. FOnsmeroBa [1
ap.]. — OnektpoH. naH. — Cankr-Ilerepoypr : HUY UTMO, 2016. — 75 ¢. — Pexum
nocryma: https://e.lanbook.com/book/91365

4. Kpuctuan, I'. Ananutnueckas xumusi: B 21. T. 2 / I'. Kpuctuan; nep. ¢ anrn. A.B.
I'apmama u ap. — M.: BUHOM. Jlabopatopust 3Hanuii. — 2009. — 504c.



https://e.lanbook.com/book/90273
https://e.lanbook.com/book/94136
https://e.lanbook.com/book/58166
https://e.lanbook.com/book/91365

5.AHanuTHuecKas XUMUs: y4eOHUK I CTyAeHTOB By30B B 3T. T. 2 : MeTonbl pa3aencHus
BEIIECTB M THOpUIHBIE MeToIbI aHanu3a / moxa pen. JI.H. MockBuna. — M.: Akanemusi. — 2008. —
300c.

6. Otto, M. CoBpeMeHHBIC METObI aHAIUTHYEeCKOM Xxumun / M. OtTo, mep. ¢ Hem. [lox
pen. A.B. I'apmama. — M.: Texunocdepa. — 2008. — 543c.

— DJEKTPOXUMHUECKUE METOABI aHanu3a. JJabopaTopHbIi MPakTUKYM : yuyeOHOe TocoOue
s akagemudeckoro Oakanaspuata / JI. K. Heymaumna, FO. C. IlerpoBa, H. B. Jlakuza, E. JI.
JlebeneBa. — M. : MzmarenbctBo IOpaiit, 2018. — 133 c. — (Cepust : YHUBEpPCUTETHI
Poccun).ISBN 978-5-534-05975-5. — Pexum nocryma : www.biblio-online.ru/book/13775529-
EA33-41FA-9C52-6E7192D5B663

7. DIEKTPOXUMHUYECKUE METOMABl MCCIEAOBAaHUS OMOJIOTMUECKUX OOBEKTOB: y4ueb.-METO/I.

nocobue [DnekTpoHHbii pecypc] / A.B. IBanoBa [u np.]. — DaektpoH. gaH. — ExarepunOypr :
YpdV, 2014. — 52 ¢. — Pexum nocryna: https://e.lanbook.com/book/9839

8. DOmnextpoxumus. MeToaMKa HWCCIEIOBAaHHUS KHHETUKH OJIIEKTPOJIHBIX IPOILIECCOB
yueOHoe mocobue s By3oB / B. M. Pymo#t, T. H. Ocranuna, . b. Mypamosa, A. b.
HapunueBa. — 2-¢ m3a. — M. | UsparensctBo HOpaiit, 2018. — 111 c. — (Cepus :
VYuuBepcutersl Poccun). — ISBN 978-5-534-06519-0. — Pexum poctyma : www.biblio-
online.ru/book/6A1CB436-E5E8-4608-A164-DA47DD11B957.

5.2. llepuoanueckas JuTepaTypa
1. «KypHan aHaTUTHYECKON XUMUN
2. «3aBojckas nabopaTtopus. JlMarHocTHKa MaTepuaIoBy
4. PetdepatuBHbie xypHaisl (PXKX)

5.3. IuTepHeT-pecypchl, B TOM YHCJIe COBPeMEHHbIe NpodeccuoHa/IbHbIe 0a3bl JaHHBIX U
I/IH(])OpMaIII/[OHHI)Ie CIIPaBOYHbBLIC CUCTEMBI

J1eKTPOHHO-0ubInoTeuHble cucteMsbl (IBC):

1. OBC «FOPAUT»https://urait.ru/

2. DBC «YHUBEPCUTETCKASI BUBJIMOTEKA OHJIAWMH» www.hiblioclub.ru

3. DBC «BOOK.ru» https://www.book.ru

4. OBC «ZNANIUM.COM» www.znanium.com

5. OBC «JIAHb» https://e.lanbook.com

IIpodeccuonanbubie 6a3b1 JAHHBIX:
Web of Science (WoS) http://webofscience.com/
Scopus http://www.scopus.com/
ScienceDirect www.sciencedirect.com
XKypuansr uzgarenscrea Wileyhttps://onlinelibrary.wiley.com/
Hayunas snexrponnas oudnuorexa (HIOb)http://www.elibrary.ru/
6. IlomHOTEKCTOBBIE apXMBBI BEAYIIUX 3aMIaHBIX HAYYHBIX )KypPHAJIOB Ha Poccuiickoi
atgopme HaydHbIX xypHaaoB HOMKOHhttp://archive.neicon.ru
7. HanmonanpHas  dleKTpoHHass  OuOnmoTeka  (MOCTYNm K DJIEKTPOHHOW — OMOJIMOTEKe
muccepraiuii Poccuiickoit rocynapcrsennoi oubnmoreku (PI'B) https://rusneb.ru/
8. Dmexrponnas xoymeknus Okcdopackoro Poccuiickoro ®onma
https://ebookcentral.proguest.com/lib/kubanstate/home.action
9. Springer Journals https://link.springer.com/
10. Nature Journals https://www.nature.com/siteindex/index.html
11. Springer Nature Protocols and Methods
https://experiments.springernature.com/sources/springer-protocols
12. Springer Materials http://materials.springer.com/
13. Springer eBooks: _https://link.springer.com/

AR

Pecypchl cBOGOIHOTO 10CTYyNA:


http://www.biblio-online.ru/book/13775529-EA33-41FA-9C52-6E7192D5B663
http://www.biblio-online.ru/book/13775529-EA33-41FA-9C52-6E7192D5B663
http://www.biblio-online.ru/book/13775529-EA33-41FA-9C52-6E7192D5B663
https://e.lanbook.com/book/9839
http://www.biblio-online.ru/book/6A1CB436-E5E8-4608-A164-DA47DD11B957
http://www.biblio-online.ru/book/6A1CB436-E5E8-4608-A164-DA47DD11B957
https://urait.ru/
http://www.biblioclub.ru/
http://www.book.ru/
https://znanium.com/
https://e.lanbook.com/
http://webofscience.com/
http://www.scopus.com/
https://www.sciencedirect.com/
https://onlinelibrary.wiley.com/
http://www.elibrary.ru/
http://www.elibrary.ru/
http://archive.neicon.ru/
https://rusneb.ru/
https://rusneb.ru/
https://ebookcentral.proquest.com/lib/kubanstate/home.action
https://link.springer.com/
https://www.nature.com/siteindex/index.html
https://experiments.springernature.com/sources/springer-protocols
http://materials.springer.com/
https://link.springer.com/

AMepuKaHCKas maTeHTHas 0a3a qaHHbIX http://www.uspto.gov/patft/
[TonHbIe TEKCTHI KaHAACKKUX aAuccepTamuid http://www.nlc-bnc.ca/thesescanada/
Ku6epJlenunxka (http://cyberleninka.ru/);

4. Vudopmanuonnas cucrema "EnuHoe OKHO ocTymna K 00pa3oBaTeTbHbIM
pecypcam'http://window.edu.ru/;

5. Epwmnas xomiekuus nudpoBbix odpazoBaresbHbIX pecypcohttp://school-collection.edu.ru/ .

wn e

CobOcTBeHHbIE J1eKTPOHHBIE 00pa3oBaTe/bHbIe U HHGopMannoHHbie pecypebl Kyol'y:
1. Cpenma MoayibpHOTO quHamMH4YecKoro ooydenushttp://moodle.kubsu.ru
2. baza y4eOHBIX IUIaHOB, yUeOHO-METOIUUYECKUX KOMIUIEKCOB, MyOIMKani 1 KOH(pEpEHIHit
http://mschool.kubsu.ru/
3. bubnmnoreka nHGOPMAITMOHHBIX pecypcoB Kadeapsl HHPOPMAITMOHHBIX 00pa30BaTEIbHBIX
texHoxoruihttp://mschool.kubsu.ru;
4. DnextpoHHbII apxuB qokymeHToB Kyol'Yhttp://docspace.kubsu.ru/

6. MeToauyeckue yKa3aHus 1Jis1 00y4AIOIIHUXCSI 10 OCBOEHUIO TUCIUIIHHBI (MOTYJIs)

YcnenHoe OCBOCHHE JMUCIUIUIMHBI MPEANOIaraeT aKTHBHOE, TBOPUECKOE YYaCTHE CTYACHTA
BO BCEX BHJIAX ayJAMTOPHBIX 3aHATHUH, a TAKXKE IUIAHOMEPHYIO TOBCEIHEBHYIO CaMOCTOSITEIbHYIO
paborty.

Obwue pexomenoayuu

W3yuenne QUCHMIUIMHBI CIIEAYET HAaYMHAThH C TPOpabOTKU pabouel mporpaMmsbl, 0co0oe
BHUMAaHHE yJIEIss 1eIIsIM | 3aJla4uaM, CTPYKTYPE U COJIEPKAHUIO Kypca.

Paboma ¢ koncnexmom nexyuii

[TpocMOTpUTE KOHCHEKT Cpa3y MOCIE 3aHITHIA, OTMEThTE MaTepHUaa KOHCIICKTa JICKIIHH,
KOTOPBIM BBI3BIBACT 3aTPYJAHCHUS JUIs TOHMMaHUsA. [lombITaliTech HAWTH OTBETHI Ha
3aTpyJHUTENbHbIE BOMPOCHI, HCIOIB3YsI PEKOMEHAYeMYI0 JUTepaTypy. Ecimu camocTosTenbHO
HE yAanoch pa3o0parbcsi B MaTepuaie, chopMyIupyiuTe BOIIPOCH U OOPAaTUTECH 32 MOMOIIBIO K
MpernoaBaTelNto Ha KOHCYIbTAIlMH W ONFbKanIel JeKInu.

PerynspHo oTBOIUTE BpeMsl JIIsl OBTOPEHUS MPONICHHOTO MaTepualia, IPOBEpssl CBOH
3HAHUS, YMEHUS U HABBIKU TI0 KOHTPOJIBHBIM BOIIPOCAM.

Buvinonnenue nabopamopnuvix pabom

Ha 3anstum mosydute y mpernojaBaTelis TpaduK BBHIMOJTHEHHS JIA0OPATOPHBIX PadoT.
O063aBeuTECh BCEM HEOOXOIMMBIM METOIUYECKUM OOECTICUEHHEM.

[lepen mocemienneM m1ab0opaTOpuy M3YUYUTE TEOPHUIO BOIPOCA, MPEANOIAraeMoro K
WCCJICIOBAaHHIO, 03HAKOMBTECh C PYKOBOJICTBOM IO COOTBETCTBYIOMIEH pa0bOTe M MOJTOTOBHTE
MTPOTOKOJT TIPOBECHHUS paOOTHI, B KOTOPBIHA 3aHECUTE:

— Ha3BaHHe paboThI;

3aroTOBKH TaOJIUIL JIs1 3aM0OJHEHHSI SKCIIEPUMEHTATbHBIMU JaHHBIMU HAOIIOACHUI;
— ypaBHEHMS XMMHUYECKUX peakIuil mpeBpaleHnid, KOTOpble OYAYT OCYILECTBIEHBI PH
BBITNIOJTHEHUH DKCIIEPUMEHTA;

pacueTHbie (GOPMYIIBI.

OdopmieHne 0T4ETOB T0JDKHO MTPOBOIUTHCS MOCIIe OKOHYAHUS pabOThI B 1a00paTOpUU.

21.]'[5[ IMOATOTOBKKW K 3alIUTE OT4YETa CICAYET IMPOAHATIMU3UPOBATH IJKCIICPUMCHTAJIBHBIC
PE3YIBTATEI, COITIOCTABUTH UX C U3BCCTHBIMH TCOPETUYCCKUMHU ITOJOKCHUAMU UJIU CIIPaBOYHBIMU
JaHHBbIMH, 0606HII/ITB PE3YIbTAThL I/ICCJ'ICJIOBaHI/Iﬁ B BHUJAC BBIBOJOB IIO pa60Te, IIOATOTOBUTH
OTBETHI Ha BOIPOCHI, IPUBOJIMMBIE B METOJMYECKUX YKA3aHHUSIX K BBIOJHEHHUIO J1a00paTOPHBIX
pa0or.

B  ocBoeHMM  JMCHMIUTMHBI ~ HWHBAJIHIAMH W JIMIIAMH C  OTPAaHUYCHHBIMH
BO3MOKHOCTSIMU3ZIOPOBbsI  OOJIBIIIOE 3HAUYCHHWE WMEET WHAMBHUAyaldbHas ydeOHas paboTa
(KOHCYJIbTAINK ) — IOTIOJTHUTEIIEHOE Pa3bsiCHEHNE y4eOHOTO MaTepHaa.


http://www.uspto.gov/patft/
http://www.nlc-bnc.ca/thesescanada/
http://cyberleninka.ru/
http://window.edu.ru/
http://school-collection.edu.ru/
http://moodle.kubsu.ru/
http://mschool.kubsu.ru/
http://mschool.kubsu.ru/
http://docspace.kubsu.ru/

I/IHI[I/IBI/II[yaJIBHBIC KOHCYJIbTalun o npeaAMCTy SABIIAKOTCA Ba’>XHbBIM q)aKTOpOM,
CHOCO6CTBYIOHII/IMI/IHI[I/IBI/II[yaJII/ISaHI/II/I O6y‘IeHI/I${ U YCTAHOBJICHHMIO BOCIHUTATCIBHOI'0O KOHTAKTa
MCKAYIPENOoJaBaTCiIeM u O6y‘IaIOH_II/IMC$I HHBAJIMAOM WM  JIMIOM C OI'paHUYCHHBIMHA
BO3MOXHOCTAMH30POBbA.

VYcenemHnoe nzydenue TUCUUILUIMHBL «COBpeMEHHAs BOJIbTAMIIEPOMETPUSI» TPEOYET OT CTYIAECHTOB
PETYJISPHOrO MOCEHICHUS JIEKIIUN, & TAKKE aKTUBHOM pabOThl HA MPAKTUYECKUX 3aHITHUSIX, BBIMOTHEHUS
TECTOBBIX IPOBEPOYHBIX pPA0OT, BBIMNOJIHEHUS M 3alIUTHUIA00PATOPHBIX PAa0OOT, O3HAKOMIICHHUS C
OCHOBHOM U JIONOJTHUTEILHOU PEKOMEHIYEMOU JTUTEPATYPOU.

[Ipu n0oArOTOBKE K JEKIIMOHHOMY 3aHSATHUIO CTYJIEHTaM PEKOMEHIYETCsI:

1) mpocMOTpeTh 3amMcu MpeAbIAYIIe JIEKIMH U BOCCTAHOBUTH B MaMSATH paHee HU3yYCHHBIN
MaTepual;

2) 0eryo MpoCMOTPETh MaTepHal MPEACTOAIICH JEKIUH, C eIl JYUIIero YCBOCHHS HOBOTO
MaTtepuania,

3) caMocCTOSATENBbHO MPOpPaboTaTh OTAEIbHBIC ()PArMEHTHI TEMbI MPOILION JICKIMH, CCIH 3TO
HE00X0AUMO.

[Ipy KOHCIEKTUPOBAHMM JIEKIIMOHHOTO MaTepuaia CTYJCHTaM HYXKHO CTPEMHUTBCS KpPaTKo,
CXEMAaTHUYHO, ITOCJICIOBATEIIEHO U JIOTHYHO (DUKCHPOBATH OCHOBHBIC ITOJIOKCHHS, BEIBOJIBI, 0000ICH U
1 (OPMYIIMPOBKH, HE MBITAACH 3alIMCaTh BECh MPEI0IaBaeMblil MaTepHall CJI0BO B CIIOBO.

[Ipu noAroTOBKE K Ja00PaTOPHOMY 3aHSATHUIO PEKOMEHIYETCSI:

1) BHUMATEIBLHO M3YYUTh MaTepPHal MPEACTOAIICH pabOThl U COCTABHUTH IIAH €€ BHITOJHECHUS,

2) yOenuTh MOBBIIIEHHOE BHUMAHUE IKCIIEPUMEHTAIBHBIM OCOOCHHOCTSIM IIPEICTOSIIEH paboThl
(MCTONBb3yeMbIM peakTUBaM U 000PYA0BaHUIO, a TAK)KE TEXHUKE paOOThI C HUMH);

BoinonHaATe 1abopaTtopHyto paboTy HEOOXOAMMO aKKypaTHO U MOCIEA0BATEIbHO, OTpaxas BCE
€e OCHOBHBIE ATambl B JiabopaTopHoM kypHane. [[ns ycmemHoi 3amuthel jgabopaTopHOil paboThI
HEOOXOIMMO TIIATEIPHO W3YYUTh JIGKIIMOHHBIA U, €CIH 3TO HEOOXOAMMO, JOTOTHHUTEIHHBIN
TEOPETUYECKHI MaTepual 1Mo TeMe paloThl, a TaKXkKe MPABHIBHO 3aMOJHUTH JaO0OPAaTOPHBIN KypHAI,
c/IeliaB BCE HEOOXOAMMbIE pacueThl M C(hOPMYITUPOBAB BHIBOIBI IO MPOJCIAaHHON padoTe.

[Tpy MOATOTOBKE K MPAKTUYECKOMY 3aHSATUIO PEKOMEHYETCS:

1) 03HAaKOMHUTBCS C TEMOW W TUIAHOM 3aHSTHS, YTOOBI BEISICHUTH KPYT BOTIPOCOB, KOTOPHIE OYAyT
00CYy>KIaThCsl Ha 3aHSTHH;

2) mopaboTaTh € KOHCHEKTOM JIEKIIMM 110 TEME€ 3aHATHsS, a TaKXKE O3HAKOMHUTHCA C
peKOMeHAyeMOl  NuTepaTypoil W (Ipu  HEOOXOIWMOCTH) JOMOJHUTEIBHBIMU  HCTOYHUKAMU
nH(OPMAIINY B BUJIE MIEPUOTNICCKUX U3IaHUN 1 IHTEpHET-PECypCoB.

[Ipy BBIMONHEHWH MPAKTUYECKOW PAaOOTHI CTyAEHTaM HEOOXOIMMO OTMEYaTh T€ BOMPOCHI U
paszienbl, KOTOPBhIE BBI3BIBAIOT y HHUX 3aTPYJHEHHUS. C IUEIbI0 TMOCIHEAYIOMIEH KOHCYJIbTAIMH Y
npenogaBaTens. Kaxaplil cTyIeHT TOMKEH CTPEMHUTHCS aKTUBHO paboOTaTh HAa MPAKTUUECKUX 3aHITHUSIX
Y YCTICIIHO BHITIOJIHATH TECTOBBIE TTPOBEPOUYHBIC PAOOTHI.

CamocTtosTenbHas paboTa HapsAy C ayAUTOPHON MpeACTaBIsSeT OAHY M3 BaxKHEHIIUX (Qopm
yaeOHoro mnpotecca. CamocTosTenbHas paboTa — 3TO MmjaHupyemasi paboTa CTYJEHTOB, BBIIOIHIEMAs
Mo 3aJaHUI0 M TPU METOJIUYECKOM PYKOBOJCTBE MpErojaaBarelisi, HO 0€3 ero HernoCpeiCTBEHHOTO
yuactus.CaMmocTosATenbHass paboTa MpenHa3HayeHa HE TOJIBKO JJIs OBJAJACHUS IPEJCTaBICHHON
TUCIHUIUIMHOW, HO © A (OPMUPOBAHUS HABBIKOB paboOThl BooOIIe, B Yy4eOHOH, Hay4dHOM,
NpopECCHOHAIBHOW ~ JCSATENHHOCTH, CIMOCOOHOCTH TNPUHUMATh Ha ce0s  OTBETCTBEHHOCTD,
CaMOCTOSITENILHO PEIIaTh BOSHUKAIOIINE MPOOIEMbI, HAXOIUTh MPABUIbHBIC PEIICHUS U T.1.

B ocBOCHHMH TUCITUTUIMHBI HHBATMAMH ¥ JTUTIAMH C OTPAaHUYCHHBIMU BO3MOXKHOCTSIMH 3/I0POBbSI
0oJbIIOE 3HAUEHUE HMEET WHIWBUIyanbHas ydeOHas paboTa (KOHCYIbTAIlMHM) — JOMOJHUTEIHHOE
pa3bsicHeHHE y4eOHOro MaTrepHaia.

WuauBuayanbHble  KOHCYJAbTAllMM O  TPEAMETY  SBISAIOTCA  BOXHBIM  (DakTOpOM,
CIOCOOCTBYIOIIMM MHANBUYATN3AIIUN 00yUEHHUS M YCTAHOBIICHUIO BOCIIUTATEILHOTO KOHTAKTA MEXTY
mpernojaBaTeieM M OOYYaroIIMMCS WHBATUAOM WIH JIHIIOM C OTPAaHUYEHHBIMH BO3MOXHOCTSMU
3/10pOBBS.

7. MaTepuajibHO-TEXHUYeCKOeo0ecneyeHne mo 1 CIuIinae (MoayJir0)

HaumenoBanue CIICaJIbHbIX | OCHaHleHHOCTI) CIICIIUAJIbHBIX | HepequL JIMICH3UMOHHOI'O




TIOMEIICHHI

TMIOMCIICHHI

MIPOTPAMMHOTO 00ECTICUCHUS

VueOHble ayJUTOPHU JUIst
IIPOBEACHUS 3aHATUH JEKIIMOHHOTO
THUIA

Meb6enb: yueOHas Mebenb
TexHUUYECKHE CPEICTBA OOYUCHUSL:
9KpaH, MPOEKTOP, KOMIBIOTEP

Microsoft Windows;
Microsoft Office

VYuebOHble ayJUTOPHU st | MebGens: yaeOHas mebenb Microsoft Windows;
MPOBEICHUSI sansaTuil | TexHuueckue cpencrea ooyuenus: | Microsoft Office
CEeMHHAPCKOTO THUIIA, TPYMIOBBIX U | IKPaH, MPOCKTOP, KOMIIBIOTEP
UHJIUBHIYAIBHBIX  KOHCYJbTAIHM,
TEKYLIEro KOHTPOJIS u
OPOMEKYTOYHOM aTTECTALUH
VueOHbIE AyJAATOPUH st | MeGens: yueGHas MeGenb Microsoft Windows;
npoBeeHust TabopatopHbix pabot. | Texuuueckue cpencrsa ooyuenus: | Microsoft Office
JlabopaTopus OpraHUYECKON | MEPEHOCHOE MYJIBTUMEIUIHOE
xumun(aya. 414C) obopynoBaHue (HOYTOYK,

TIPOEKTOP)

ObopynoBanue:

CTICIHATH3UPOBaHHAS

nabopaTopHass wMeOenb  (CTOJBI,

CTYJIbSI, IIKa(bl s PEaKTHBOB U
obopyIoBaHus, BBITSDKHBIC
mKadpl), CpPEACTBA  MOXKAPHOM
0€30MacHOCTH U OKa3aHUsl TIePBOi
MEIUIIMHCKON MTOMOIIIH,
XUMUYECKast nocy/aau
00opyI0BaHKe, aHATU3ATOP
BOJIbTAMIIEPOMETPUICCKHIA
aHaJIu3aTop DxotecT-BA,
JJIEKTPOIUIUTKH Mapku «Medray,
mozenb 11149/212Y wmm

Ipyrue c AHAJIOTUYHBIMUA
xapaktepuctukamu (249C, 252C,
2420C)

Y4ueOHble ayIUTOpHUN IS
KypCOBOTO NPOSKTUPOBAHHMS
(BBITIOJTHEHUS KYPCOBBIX paboT)

Kypcosast paboTa He npelycMOTpeHa y4eOHbIM TUIaHOM.

s CaMOCTOSITEIIbHOM paboThI o0yyJaromuxcs IIPEyCMOTPEHBI IIOMEILEHUS,
YKOMIUIEKTOBAHHbIE CIIEHUATM3UPOBAHHON MeOeNbl0, OCHAIIEHHbIE KOMITBIOTEPHOM TEXHHKOU ¢
BO3MOKHOCTBIO TOAKIMIOUEHHsT K ceTh «MHTepHeT» M oOecrmeyeHHeM JAO0CTyHa B 3JIEKTPOHHYIO

MH(}OPMaLIMOHHO-00pa30BaTENbHYIO CPEy YHUBEPCUTETA.

HaunmeHoBaHue TOMEIIEHUN i1
CaMOCTOSTETEHON pabOTHI
o0yJaroImuxcst

OcHaIlleHHOCTb MOMEIEHUN I
CaMOCTOSTENIFHON pabOTHI
oOyJaromuxcs

IlepequB.HHHCH3HOHHOFO
HpOFpaMNHHHY)O6eCHCqGHHH

[Homewienue s caMOCTOATEIbHON
paboThI 00yJaromuxcs (YUTaTbHBIN
3a1 HayaHo# 6ubnmorexu)

Meb6enb: yueOHast MeOenb
Kommiext  cnenuanu3upoBaHHON
MeOeJIn: KOMITBIOTEPHBIE CTOJIBI
O6opynoBaHue: KOMITBIOTEpHAS
TEXHHKa C TOJAKIIOYEHHEM K
nHPOPMANOHHO-
KOMMYHUKallMOHHOI
«MHTepHeT» W OOCTyNOM B
9NEKTPOHHYI0  MH(OPMAIMOHHO-
00pa3oBaTeIbHYIO cpeny
00pa3oBaTeNbHOM  OpraHU3alud,
BeO-KaMephl, KOMMYHHKAI[IOHHOE
obopynoBaHue, 0OCCIICYHBAOIIEE
JOCTYl K  CeTH  WHTEpHeT
(mpoBomHOE COCIIMHEHUE u
OecrpoBOTHOE  COCOUHEHHE 10
texuosorun Wi-Fi)

CEeTH

Microsoft Windows;
Microsoft Office

TTomemnieHue it caMOCTOSATEIHLHOMN
paboThI 0OyJarOIIXCsI

Meb6ens: yaeOHas mebenn
Kommuiekt  cnenmanu3npoBaHHOM
Me0OemH: KOMIBIOTEPHBIE CTOJIBI
O6opynoBaHue: KOMITBIOTEpHAS

Microsoft Windows;
Microsoft Office




TEXHHKa C IOJKIIOYCHHEM K
nH}opMannoHHO-

KOMMYHUKAIIMOHHON ceTu
«VlHTEpHET» W JOCTYmOM B
JJIEKTPOHHYI0  HH(OPMALMOHHO-
00pa3oBaTeIbHYIO cpeny
0o0pa3oBaTeNbHON  OpraHM3aLNH,
BeO-KaMepbl, KOMMYHHKAILIHOHHOE
o0opynoBaHue, OOECIIeUHBAOIIEE
JOCTy K  CeTH  HHTEPHET
(mpoBomHOE COEIUHEHNE u
OecrpoBOHOE  COCOMHEHHE IO
texnosorun Wi-Fi)




