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1. lean u 3agaun AUCHUATIHMHBI

1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:

I[IK-4 CnocoGHOCT, TPOBOAWTH HAyYHBIE HCCIEAOBAHUSA 1O CPOPMYIUPOBAHHOM  TEMaTHKE,
CaMOCTOSITENIbHO COCTABJIATH IUIaH MCCIIEA0BAHUS U MOIy4YaTh HOBbIE HAyUHbIE U MTPUKIIAIHbIE PE3yIbTaThl

1.2 Tumbl 3amad mpodecCHOHATBHOW JEATETLHOCTH, K KOTOPBIM TOTOBATCS OOydYaroluecs B paMKax
OCBOEHUS JUCLUIIINHBI:
- HAy4YHO-UCCJIEA0BATEIbCKHI

1.3 JIucuurniauHa OpHEHTHPOBAaHA HA MOATOTOBKY OOydYaromuxcs K MpodeCCHOHAIBLHON JEsSTEIhHOCTH B
chepax: 26 XWUMHUYECKOE, XHUMHUKO-TEXHOJIOTMYECKOE TPOU3ZBOACTBO (B cdepe  ONTUMH3AIUHU
CYLIECTBYIOIIUX U pa3pabOTKH HOBBIX TEXHOJOTUM, METOOB U METOJMK MOMYyUEHHUS U aHAIM3a IPOIyKIUH,
B cepe KOHTPOJSI KauyecTBa ChIPhA, MOTY(HaOpUKaTOB W TOTOBOM MPOIYKIIMHU, B c(hepe macmopTU3aluu 1
ceprudukanmuu nponykiuun), 40 CkBo3HBIC BUABI MPOPECCUOHATHLHON ACSITEIPHOCTH B TPOMBIILICHHOCTH
(B cdepe HayyYHOTEXHHYECKHUX, OINBITHO-KOHCTPYKTOPCKUX pa3padOTOK U BHEAPEHUS XUMHYECKOMH
MPOAYKIMU Pa3IMYHOTO Ha3HA4YeHUsA, B cdepe METpPOJOTuU CepTU(UKALNU U TEXHUYECKOTO KOHTPOJIS
Ka4ecTBa MPOIYKITUHN)

1.4 B pesynbrare 0CBOCHHSI TUCIUILUIUHBI Y 00YYaroIMUXCsl TOJIKHBI ObITH CHOPMUPOBAHBI:

O0001IEeHHBIC TPYIOBBIE

KO,I[ 1 HAUMCHOBAHUC

(hyHKUMY / TPYAOBBIC komriereHiu @I'OC BO,
(GyHKUMY / TPYyZOBBIC T HEOOXOIUMOM ISt .
WuankaTopbl JOCTHXKEHHSI KOMIIETEHIHHA
npodeccroHaIbHbIE (hopMHpOBaHUS TPYAOBOTO
JeiicTBus (Ipy HaTUYUHU WK IpoecCHOHATBHOTO
npodcranaapra) nefcTBUS
[TIK-4 Criocob6HOCTE [Ipumenser TEOPHIO u WHCTPYMEHTAJILHEIE
[IPOBOAUTH HAYYIHbIE NEKTPOXUMHUYECKHUE METO/IbI Ui peleHus

WCCIIEIOBAHUS TI0
chopMyTHpOBaHHOM
TEeMaTuKe, CaMOCTOSITEIILHO
COCTaBJIATH TUIaH
WCCIIEIOBAHUS U TIOJTY4aTh
HOBBIC HAyYHBIC U
MPUKIIAIHBIC PE3YIIBTaThI

HAYy4YHO-HCCJICAOBATCIbCKUX W IMTPUKIIAIHBIX 3a1a4

1.5 CormacoBanue MCKIUCHTUIITIMHAPHBIX CBsI3eH JAWUCIIMIIINH, OGCCHG‘-II/IBEIIOH_II/IX OCBOCHHC KOMHGTGHHHﬁ:

[IK-4 CnocoOHOCT, TIPOBOAWTH HAyYHBIE HCCICNOBAHUA 10 CHOPMYIUPOBAHHOMN
TEMaTHKe, CAMOCTOATEIHLHO COCTABIIATH IUIaH UCCIIEIOBAHMS U TIOJIy4YaTh HOBbIE Hay4YHbIE
Y TIPUKJIaJTHBIE PE3YIBTaThI

Ne HaumenoBanue dopma oOyyeHus
n/n AMCLMILIVH, Ounas | OuHO-3204H
ONPEACIIAOIINX (cemectp) as
MEXTUCITUTUTMHAPHBIS (cemectp)
CBA3H 2134131415
1 | AxTyanbHbIE 3302491 +
COBPEMEHHOU XUMUU
2 |KBaHTOBast MeXaHHKa + +
Y KBaHTOBAasI XMMHS
3 |Hayuno-uccnenoBaren + +
bCKas paborta
4 |IInmanupoBaHme + +
HAYYHBIX
HCCIEeN0BaHUN




5 |[Ipennunnomuas + +
MpaKTHKA

6| TeopeTnueckas + +
ANIEKTPOXUMHS

7| Teopus aneKTponuTOB | + +

8 | Pusnueckast XUMHUS + +
CBEPXKPUTHUECKHUX
(hrronIoB

9| OnexTpruyeckue + +
SIBJICHUS HA
MOBEPXHOCTH pasjiena

has3

2. Mecto nucunmiimabl B cTpykrype OII marucrparypsi:

JucuuminuHa «DIeKTPOXUMHUYECKHE METO/IbI UCCIIeI0OBaHMsI MPOLIECCOB U MaTepUasioB» OTHOCUTCS K YacTH,
dbopMupyeMoil ydacTHHKaMU OOpa30BaTeNIbHBIX OTHOIICHHMH, ydyeOHoro twiana OIl mo HampaBieHUIo
noarorosku 04.04.01 - Xumus.

JucuuminHa «NeKTPOXUMUYECKHUE METO/Ibl UCCIEAOBaHUS MPOIECCOB U MaTe€pUalioB» M3ydaeTcd B 2, 3
ceMecTpax.

3.00beM U coep:kaHMe TUCHUILTHHBI
3.1.00beM IHUCIUILIUHEL 2 3.€.

Oumnas: 2 3.¢.

OuHo-3a04Has: 2 3.¢.

Ounas OuHo-3a04yHaA

Bun yueGHOM paboThI
(Bcero yacoB) | (Bcero 4yacon)

O0mas Tpy10€éMKOCTb JMCIHUIITHHBI 72 72
KonTaktHas pabora 24 10
Jlexuuu (Jlexummn) 8 4
[Tpaktuueckue (IIpakr. pab.) 16 6
CamocrositenbHas pabota (CP) 48 62

3auer - -

3.2.ConepxaHue Kypca:

Ne HasBanue Bun yue6Ho# paboThl, yac. | @OpMBI TEKYIIETO
TEMBbI pa31[ena/ TEMBI Jleknun Hp aKT. CP KOHTPOJIA
pao.
0 |0-3] 0 |0-3] 0 |03
2 cemecTp

1 Teopernueckue Omnpoc;
OCHOBBI TecTtupoBanue;
anekTpoxumuuecku | 4 | 2 | 8 | 3 |24 | 30 KonTponsHas
X METOIOB pabora
UCCIIEIOBAHUS

2 DKCIepUMeHTalbHA Omnpoc;
sl 4aCTh CamocrosTenpHas
anekTpoxumudeckn | 4 [ 2 | 8 | 3 | 24 | 32 pabora;
X METOJZIOB TecTtupoBaHue
UCCIIEIOBAHUS

Tema 1. TeopeTudyeckue 0CHOBBI JIEKTPOXUMHYECKUX MeTOA0B Hccenoanus (ITK-4)



Jlekumus.
1.cTtoprueckuii ouepK pa3BUTHS AMEKTPOXUMUYECKUX METOIOB HCCIIEI0BaHUS
2. O0mast xapaKTepUCTUKA ANEKTPOXUMUIECKUX METOJIOB HCCIICIOBAHUS
3.2nexTpoaHsie npouecchl. YpaBHenue Hepuera
4. 'anpBannueckuil 3nemMeHT. [lomyanemMeHTsl, nonypeakuuu. DIEeKTPOABIKYIIAsl CUIa.
5.1Monsipu3zanus 3IEKTPOIOB.
IIpakTH4Yeckoe 3aHATHE.
Cemunap
1. Knaccudukanus 3eKTpOXUMHYECKIX METOJO0B UCCIICIOBAHHUS
2. [onsipu3aliiOHHBIE STEKTPOXUMUUECKHE U3MEPEHUS
3. IMnienancHas COEKTPOCKOIMS
4 Ilonsiporpadus
5. O0nacTi MprUMEHEHHs AEKTPOXUMUYECKUX METO0B UCCIIEIOBAHNUS
3aganus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
1. IlpopaboTKa TEOPETUYECKOTO MaTepHraa, peKOMEHIyeMO! JINTEPaTyphbl.
2. [TonroroBka K onpocy, TeCTUPOBAHHUIO.

Tema 2. IKCHIEPUMEHTAJBHAS YACTh JJIEKTPOXUMUYEeCKUX MeTo10B ucciaenosanus (I1K-4)
Jlekuus.
1.ITorenunomerpust
2. Konnykromerpus
3. Kynonomerpust
4. BonsraMnepomeTpus
5. DHeKTporpaBUMETPUS
IIpakTH4eckoe 3aHATHE.
Cemunap
1 OmnpeneneHrie KOHIICHTPAIIUU KUCIOT METOJIOM KOHTYKTOMETPHUECKOTO TUTPOBAHUS. XHUMHU3M
nporecca. O6paboTka pe3ylbTaToB.
2 TloTeHIIMOMETPUYECKOE THUTPOBaHHE. XUMHU3M Mporiecca. OOpaboTka pe3ynbTaToB.
3. Kynonomerpusi. Xumusm mporecca. O0paboTka pe3ynbTaToB
4. BonprammnepomeTpust. XumusMm mnporecca. O0paboTka pe3yasTaToB
5. DnekrporpaBuMeTpus. XUMU3M mporiecca. O6paboTka pe3ynbTaToB
6. Pacuetsl mo pesyneraram uccienoBanus 00bexktoB BKP
3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.
1. DKcriepuMEHTAIBHBIE METO/IBI U3YUYCHHS AIEKTpodopesa
2. DKCIIepUMEHTAIIbHBIE METOIBI U3YYCHHS 3JIEKTPOOCMOCa
3. [loaroroBka K TEKyIeMy KOHTPOIIO.

4. KoHTpO/Ib 3HAHUI 00yYAKOIIMXCS U THIIOBbIE OLIEHOYHbIE CPeACTBA
4.1. Pactipenenenue 6amios:

2 cemecTp
* mocemaeMocts — 10 0atoB
*  TeKylMi KoHTpoisb — 70 OaoB
*  KOHTPOJIbHBIE Cpe3bl — 2 cpe3a no 10 6amioB KakapIid
* npemuanbHble 6amiel — 20 6amIoB

Pacripenenenre 6aioB 1mo 3aJaHusIM:



No  [HaszBanue tembl | DopMbl Max. MeTtoauka mpoBeICHUS 3aHATUS U OLICHKU
Te | /BHJI y4eOHOH |TEKyIEro | KoJI-BO
MBI paboTHI KOHTpOJs | OayuioB
/ cpe3bl
1. |Teopernueckue | Ompoc 20 20 6amIoB - CTyAEHT CBOOOTHO BIaJcEeT MaTepHUaIIOM, IEMOHCTPUPYET
OCHOBBI DIyOOKHe, CHCTEMaTH3MpOBaHHBIE 3HAHUS, CBOOOAHO OTBEYAET Ha
JNIEKTPOXUMHUE BOIPOCHI UCHONB3Ys MPOPECCHOHATILHYIO TEPMUHOIOTHIO
CKHX METOJIOB 15-19 0GannoB — CTYOEHT BiaaeeT NpEACTaBICHHBIM MAaTepUaloM,
WCCIIEJOBAHUS OTBEYAET Ha 3aJaHHbIC BOPOCHI
8-14 Oamna — wuMeIOTCS HeAOPaOOTKH, MaTepuan MpeACTaBICH HE
palMOHATbHO, CTYACHT BIIAJCET HEMONHON MH(opManuel mo Teme,
3aTpyAHSETCS ¢ OTBETAMHU Ha 3a7jaBaéMble BOIIPOCHI
0- 7 OammoB - UMEIOTCS HEAOPaOOTKH, CTYIACHT CIa00 BIajaeeT
uHpOpMane Mo Teme, NPU OTBETE HCIIONb3YeT 3aroTOBICHHBIN
TEKCT, 3aTPyAHSETCS C OTBETaMH Ha 3a7jaBaeMble BOIIPOCHI
TecTupon 10 Tect cocrout u3 10 BompocoB. | Gamn 3a KakAbIl NpaBUIBHBIN
aHue(KOoH OTBET.
TPOJIBLHBI
i cpe3)
Kontpons 10 CryneHTy mnpezaraercs WHAMBHAyalbHOE 3aJaHue u3 5
Hast KOHTPOJIBHBIX BOITPOCOB (2 0ajuia 3a Ka)/Iblil MPaBUIBHEIN OTBET).
pabora
2. |Oxkcnepumentan| Ompoc 20 20 6anIoB - CTyAEHT CBOOOIHO BIaJceT MaTepHUaIIOM, IEMOHCTPUPYET
bHAs Y9acTh DIyOOKHe, CHCTEMaTH3MpOBaHHBIE 3HAHUS, CBOOOAHO OTBEYAET Ha
JNIEKTPOXUMHUE BOIMPOCHI UCHONB3Ys MPOPECCHOHATILHYIO TEPMUHOIOTHIO
CKHX METOJIOB 15-19 0GannoB — CTYOEHT BiaaeeT NPEACTaBICHHBIM MaTepUalioM,
WCCIIEJOBAHUS OTBEYAET Ha 3aJaHHbIC BOMPOCHI
8-14 Oamna — wuMeIOTCS HeAOPaOOTKH, MaTepuan MpEeACTaBICH HE
palMoOHAJIbHO, CTYACHT BIIAJACET HEMONHON MHQopManuel mo Teme,
3aTpyAHSIETCS ¢ OTBETaMHU Ha 3a7jaBaéMble BOIIPOCHI
0- 7 OammoB - WUMEIOTCS HEAOPaOOTKH, CTYIACHT CIa00 BIaaceT
uHpOpMane Mo Teme, NPU OTBETE MCIIONb3YeT 3aroTOBICHHBIIN
TEKCT, 3aTPyAHSETCS C OTBETAMH Ha 3a7aBaeMble BOIIPOCHI
CamocTtos 20 Pacuetsl mo skcmepuMeHTanbHBIM naHHBIM BKP 20 6amnos:; 10
TeNbHAS OamutoB — pacuetsl u odopmieHue; 10 OamioB — 3ammra
pabora TEOPETUIECKOro MaTepuaia K 1aboparopHoii padbote
TecTupon 10 Tect coctout u3 10 Bonpocos. 1 6ann 3a 1 npaBUILHBII OTBET
aHue(KOoH
TPOJIBLHBI
i cpe3)
3. ITocemaeMocThb 10 10 6amnoB — crynent nocetui Bce 100% 3ansTuit
7-9 GanmoB — CTyAeHT moceTu He MeHee 80% 3aHsaTuit
4-6 6amioB — CcTyeHT nmocetwi He MmeHee 50% 3aHaTuit
1-3 Ganma — cTygeHT moceTua He MeHee 25% 3aHaTuii
Ecnu crynenT mocermn meHee 25% 3aHATHIA, 0AJUTBI HE HAUUCIISIFOTCS
4. [IpemuansHbie OaIITBI 20 0ajulbl HAYHMCISIOTCA 3a PEe3yJIbTaTUBHOE Yy4yacTUe B IPOEKTax,
ONTUMIINAJIaX U BBICTaBKaX
5. |MBpuBuIyanbHBIC 3a0aHS, 50 CTyneHT MOXET NMPEeAOCTaBUTh BCE 3a/laHWsl TEKYIIEro KOHTPOJIS U
C TIOMOIIBI0 KOTOPBIX KOHTPOJIFHBIX CPE30B.
MOXKHO HaOparhb
JIOTIONTHUTENIbHBIE OaITbI
6. Hroro 3a cemectp 100

Hrorosas omenHka mo 3a4eTy BbicTaBisieTcs B 100-0amipHOM MIKale U B TPAIUIIMOHHON YeThIpeXx0aTbHOM

IKaJe.

[TepeBon

100-6autsHO¥M

pEUTHUHTOBOM

OIICHKM TI0 JUCHUIUIMHE B  TPAJAUIHMOHHYIO

YEThIPEX0AUTBHYIO OCYIICCTBIISETCS CIASAYIOMNUM 00pa3oM:




100-6annpHas cuctema Tpagunuonnas cucrema

50 - 100 6aiutoB 3aureHo

0 - 49 Gaiu10B He 3aureno

4.2 TunoBsle OLICHOYHBIE CPEACTBA TEKYILIETO KOHTPOJIS
Kontponbnas padora

Tema 1. TeopeTnueckrue OCHOBBI JIEKTPOXUMHUUYECKUX METO/I0B UCCIIEA0OBAHUS
Tunosrle 3a1aHU
1. M300pa3ute cxemy CTpPOCHUS IBOMHOTO JIEKTPHUUYECKOTO CJI0Sl Ha TpaHUIle pasjena ¢a3 MexIy
cepeOpsHBIM JIEKTPOJIOM M PACTBOPOM HHUTpara cepeodpa.
2. Yro takoe nonsipusanus aexkrpona? Kakosa npuunHa 31oro asjaeHus? OT 4yero 3aBUCUT CTEIIEHb
MOJIIpU3aLUH JIeKTpoaa?
3. Ilepeunciute OCHOBHBIE BUJIbI NTOJIIpU3aLluu 31eKTpoaoB. KakoBa nx npupoaa?
4. JlaliTe OLIEHKY BJIMSHUS MpoLecca MOJIIpU3alMU SIEKTPOJOB Ha MPaBUIIBHOCTD PE3yJIbTaTOB
ANEKTPOXUMHUYECKUX U3MEPEHUI?

5. [IpuBeauTe MpUMEp CXEeMaTHIECKOTO N300PaKEHHUS AIEKTPOXUMUICCKON SIYEHKHU C TIEPEHOCOM.
Onuure oO1IKe MPUHIMIIBI TOCTPOSHHSI CXEMBI M YKaXXKUTE OCHOBHbIE 0003HAUEHUS

Omnpoc

Tema 1. TeopeTrueckrue OCHOBBI JIEKTPOXUMUYECKUX METOIOB UCCIIEAOBAHMS
TunoBbie BOMPOCHI
1. Y13 yero cocTOUT ANEKTPOXUMHUUECKasl sueiika’?
2. [lepeuucnure ycTpoiicTBa, UCIOIb3yEMBbIE B ANEKTPOXUMUUYECKUX MPUOOPAX AJISI U3MEPEHUS
AIIEKTPUYECKUX MapaMeTPOB.
3. [lepeuncnuTe OCHOBHBIE BUJIbI ANEKTPOXUMUUYECKUX STUECEK.
4. JlaiiTe onpeneraeHUe MOHITHS «3IEKTPOI»
5. Kakne MUKpOTIPOIIECCHI OMPENEIISIOT CTPOSHUE ABOMHOTO AekTpudeckoro cios ([AC) u Benuuuny
AIIEKTPOJHOTO MOTEHIMANa Ha TpaHulle paszena a3 AIeKTpoa-pacTBop?
6. [laliTe onpeneneHue MEKTPOXUMUYECKOH (IJIEKTPOTHOMN ) peaKkIiuu
7. Kak xiaccuuiupyroTces SIeKTPOIbI IO MIPUPO/IE 3aPsHKEHHBIX YaCTHUIl, YUYACTBYIONIUX B MEXK(Pa3HOM
MepeXo/Ie AEKTPOAHON peaKInu?
8. Kakue BeniecTBa Ha3bIBalOTCS ANEKTPOAKTUBHBIMU?
9. OT 4ero 3aBUCHUT BEJIMYMHA PABHOBECHOT'O AIEKTPOIHOTO MOTEHIMaIa?
10. J1y1s KakuX OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX CUCTEM NMMPUMEHUMO ypaBHeHue HepHcra?

Tema 2. DxcriepuMeHTalIbHAS 4acTh AEKTPOXUMUUYECKUX METOJIOB UCCIIEI0BAHUS
TunoBbie BONPOCHI:
1. YkaxxuTe OCHOBHBIE HEIOCTATKU IOTEHIIMOMETPUUECKUX METOAOB aHanu3a. Kakue cucteMsl sIBIISIOTCS
00BEKTOM HCCIIeIOBAHUS B METOJaX TOTCHIIMOMETPUN?
2. Ha yem ocHOBaHbBI METO/IBI MOTEHIIMOMETPHUUYECKOTO aHanu3a? Ha3zoBuTe aniekTpuueckue napaMeTpsl,
HCIIOJIb3yEMBIE B KQUECTBE aHAIIUTUYECKUX CUTHAJIOB B IOTEHLIMOMETPUU?
3. Kak 3aBUCUT paBHOBECHBIN TOTEHLIMAT HHIUKATOPHOI'O 3JIEKTPOAA U AIEKTPOAA CPAaBHEHUS OT
KOHIIEHTpAIMH (AKTUBHOCTH) OMPEIEIISIEMOr0 KOMIOHEHTa?
4. Ha yem ocHOBaHbI METO/IBI IPsAMOI noTeHromeTpun? Ilepeuncinre 0CHOBHbIE IPUEMBI IPSIMOM
IIOTECHIIUOMETPUHU
5. IloueMy MeTOABI IPSIMO KOHIYKTOMETPUH XapaKTepU3YyIOTCsl HU3KOM M30UpaTeIbHOCThIO?
6. Kak npenoTBpaiaercst noisipu3anus MEeKTPOI0B B METOAAX KOHYKTOMETPUN?




7. Kakue TUIIbl XUMHUYECKUX PEaKLUi UCIONb3YIOTCA B aMIIEPOMETPUUECKOM TUTPOBAHUU?
8. Ha30BUTE OCHOBHBIE JJOCTOMHCTBA METOJI0OB BOJIBTAMIIEPOMETPHH.

9. OnummMre BUJ MHBEPCUOHHOM BOJbTaMIIepoMeporpaMmMsbl. [1o kakuM nmapamerpam KpUBOW ONpeAesercs
cocTaB pacTBopa’?

10. Ha ueM ocHOBaH KaueCTBEHHBIH Mmosiporpaguueckuii anaans?
CamocrosTeqabHas pabora

Tema 2. 3KCHepI/IMeHTaHBHaH YacCTb DJICKTPOXUMHUUYCCKUX METOAOB UCCIICAOBAHUA

1. [Tonsipu3aliuOHHbBIE AIIEKTPOXUMHUYECKUE U3MEPEHUs, POBEICHHBIE IPH HCCIET0BAaHUN 00bEKTOB
BBIITYCKHOM KBaJTU(UKAMOHHON pabOThl MarucTpaHra.

2. Pacyertsl Ha 6a3ze SKCIEPUMEHTANIBHBIX JAHHBIX MOJIIPU3ALUOHHBIX AIEKTPOXUMHUUECKUX U3MEPEHUI,
MOJTyYEHHBIX MPU UCCIIEOBAHUN O0BEKTOB BBITYCKHON KBaJTU(UKAMOHHON pabOThl MarucTpaHra.

3. UccnenoBanme ancopbunn I1AB, conporuBienus nmepeHoca 3apsijia B aHOAHOW U KaTOTHOM
MapIyaIbHBIX AJIEKTPOIHBIX PEaKIusax u MaccorepeHoca Ha CT3 B OTCYTCTBHE U MPUCYTCTBUHU
3aIUTHBIX UICHOK MOCPEACTBOM UMITEIAHCHON CIIEKTPOCKOTTHHI

4. PacueTsl Ha 6a3e SKCIEPUMEHTAIBHBIX JAHHBIX,TOJIYYEHHBIX TOCPEACTBOM UMIIEJAaHCHOM
CIEKTPOCKOIHHU IPU MCCIETOBAHUU OOBEKTOB BBIITYCKHON KBaJHU(PHKAIIMOHHON pabOThl MaruCTpaHTa,

TecrupoBanue

Tema 1. TeopeTnueckre OCHOBBI JEKTPOXUMHUUYECKUX METO/I0B UCCIIEA0OBAHUS
TunoBbie BOMPOCHI
1. Kakas cragust popMupoBaHus ABOWHOTO 3JIEKTPUUECKOTO CIIOS OTIpeeNsieT
BEJIMYMHY MOTEHIMAJIA UHAUKATOPHOTO NIEKTPOJA B OTEHIIMOMETPUUECKHUX
U3MEepeHUsIX?
a) KOHLIEHTpAIMOHHast TU(Qy3usi HOHOB;
0) preKkTpoXuMHuYecKast (AIEKTPOIHAS ) PEaKIIUS;

B) KOHBEHIIUSI HOHOB;

') MUTpalysi HOHOB.
2. VI3 xakoro marepuaia J0HKeH ObITh M3TOTOBJICH METANTHYCCKHM JIEKTPO/I,

YTOOBI IPU MOTPYKEHUU B AUCTUIUIMPOBAHHYIO BOJIy €0 TOBEPXHOCTh
3apsiKanach OTPULIATEIBHO?

a) aKTUBHBIN METaJLT;

0) GraropoIHbBIN METaJLT,

B) MaJIOAKTUBHBIN METa;



r) TF0001 MeTaIl.
3. HazoBuTE 3NIEKTPOXUMHUYECKUH METO aHAIN3a, B KOTOPOM CKOPOCTh

AIEKTPOXUMHUECKON PeaKIny Y TIOBEPXHOCTH pabodero MeKTpoaa
JTUMUTHPYETCSI KOHIIEHTPAIMOHHOU muddy3ueit HOHOB.

a) IOTEHIIUOMETPHS;

0) KyJIOHOMETpHS

B) KOHJIYKTOMETPHS;

r) nossiporpadust
4. CraniapTHbIe SIEKTPOIHBIE TIOTCHIIUAIBI MM, MarHus, cepedpa 1 MapraHia

pasusl: EQ Cu 2+/ Cu0 =+ 0,34 B, E0 Mg2+/ Mg0 =-2,37 B, E0 Ag+/ Ag0 =
+0,80 B, EO Mn2+/ Mn0 = — 1,18 B. Kakoii U3 3THX METAJLIOB JIErYe
pacTBopsieTcsi B Boze?

a) MapraHery;

0) cepedpo;

B) M€/Ib;

T') MarHum
5. 1o 3HaYeHUSIM OKUCITUTENIbHO-BOCCTAHOBUTENBHBIX TOTEHIIUATIOB PEIOKC—TIap

(E0 Zn 2+/Zn0=-0,76 B ; EO Al 3+ / AI0 =- 1,66 B ; EO Cu 2+/ Cu0=+ 0,34 B;
EO0 CI2 /2 CI—=+ 1,36 B) onpeaenure camblii CUIILHBIN BOCCTAHOBUTEb.

a) Al 0;

0) Cl—;

B) Zn 0;

r)Cu0

Tema 2. DkciepuMeHTaIbHas YaCTh SJIEKTPOXUMHUECKUX METOJOB UCCIETOBAHUS

1. B yem nmpenMyIecTBo MeTo/1a MOTEHIIMOMETPHUH 110 CPABHEHHUIO C KITACCUYECKUM XUMUYECKUM
aHaanzom?

a) METOJI MIOTEHIIMOMETPHH 00JIaIaeT OOJIBIIECH TOYHOCTHIO;
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0) TOTEeHIMOMETPUYECKUI METOI MOXKET OBITh MCIOIB30BaH JIJIsl aHAIM3a OKPALICHHBIX PACTBOPOB;
B) METOJI MOTEHIIMOMETPUH BBHICOKOI((EKTUBEH MpH padoTe ¢ pa30aBICHHBIMU PACTBOPAMU;
I') IpY TOTCHIIMOMETPUYECKUX U3MEPEHUSIX HE UCIOIB3YIOTCS CTaHAApPTHBIC

pacTBOPBL.
2. Kakoe yTBepKJIeHHE HEMMPUMEHUMO K 3JIEKTpoAaM MepBoro poaa?

a) JEKTPOJIBI 00JIaIAl0T AIMEKTPOHHON MTPOBOAUMOCTHIO;

0) Ha Mexk(]a3HOI TOBEPXHOCTH AJIEKTPO/IA MPOTEKAET PEAKIINS HOHHOTO OOMEHa;
B) JIEKTPOABI OOPATUMBI IT0 OTHOIIEHHIO K KATHOHAM METaJIIOB;

T) Ha ¥ MeK(a3HOM IrpaHUIIe IEKTPOJIA MPOTEKACT MOTYPEAKIIHS OKUCICHHS WITH

BOCCTAHOBIICHMS.
3. Kakas xapakTepuCTHKa CIIpaBeAInBa s 3JIEKTPOAA CPAaBHEHUS?

a) MOTEHLIMAJ 3JIEKTPO/Aa 3aBUCUT OT KOHLIEHTPALMK aHAJIU3UPYEMOTO
pacTBopa;

0) IOTEHLIMA AIIEKTPOIa COXPAHAET MOCTOSHHOE 3HAYCHHE;

B) IOTEHIMAJI NIEKTPOJA 3aBUCUT OT KOHLEHTPALIUU IOCTOPOHHUX BELIECTB;

I') AIEKTPOJ XUMUYECKH HEYCTOUUUB.
4. Kak paccuuThIBaeTCs KOJIMYECTBO BEIIECTBA B METOJAX KYJIOHOMETPUUYECKOTO TUTPOBAHUSA?

a) 1O AIIEKTPOXUMHUECKOMY MTOTEHIIMATY OIPEIEIIIEMOTO BEIIECTRA,
0) Mo o0beMy TUTpPaHTA, U3PACXOJO0BAHHOTO HA TUTPOBAHMUE;
B) 110 KOJIMYECTBY AIEKTPUYECTBA, 3aTPAYCHHOTO Ha JIEKTPOTCHEPALINIO

TUTPAHTA.
5. Kakoe u3 yTBepk1eHuIl HE MPUMEHUMO K METOAY KyJOHOMETPUYECKOTO TUTPOBAHUS?

a) TATPOBAHUE MPOBOIUTCS 0€3 MHIUKAIIMH TOYKH SKBUBAJICHTHOCTH;
0) MeTo MPUMEHSETCS JUIsl aHAJIM3a MYTHBIX M OKPALICHHBIX PAaCTBOPOB;
B) IIpY KyJOHOMETPUYECKOM TUTPOBAHUH HE UCIIOIB3YETCsl CTaHJapTHBIN pacTBOp;

') METOJI XapaKTEPHU3yeTCs BBICOKON TOUHOCTHIO.
6. Kak nossapusyroTcs 37eKTPObl BOJIBTAMIIEPOMETPUIECKON SUEUKU?
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12
a) pabouMii HIEKTPOJI M AIEKTPO CPABHEHUSI IPAKTUYECKU HE MOJSIPUBYIOTCS;

0) IPOMCXOIUT KMHETHYECKasi M KOHLIEHTPALIMOHHAS MOJIIpU3aius pabodero 3JIeKTpoa;
B) MPOUCXOANUT KOHIICHTPAIIMOHHAS OJISIPU3AIUS TOJIBKO paboyuero 3JIeKTpoaa;

T') HOJSIPU3YIOTCS 00a 3neKTpoaa (pabouunii U AMEKTPOJ CPAaBHEHHUS).
7. Kakue a5mekTpoasl BXOAAT B COCTAB MOJISIporpaduaeckon suenku?

a) JIBa HENOJISIPU3YEMBIX JIEKTPO/A ;
0) IBa MACHTUYIHBIX TOJISIPU3YEMBIX DIICKTPO/IA;
B) TPH JIEKTPOAA — HENOISIPU3YEMBII MHIUKATOPHBIN, JIEKTPO CPABHEHUS M BCIIOMOTATEIIbHBIH AIEKTPOI;

T') Z1Ba 3JIEKTPO/a — MOJIIPU3YEMbIN pabOUHil AIEKTPO U HETIONSIPU3YEMbIH SJIEKTPOJ CPaBHEHUSI.
8. Kakolt mapameTp UCMOIb3yeTCsl B KAUECTBE aHAJTUTUYECKOTO CUTHAJIA B METOJIaX

NPSIMOI BOJIETaMIIEPOMETPUH?

a) OTEHIIMAJ MOJTyBOJIHBL;

0) npenenbHbIN TU(PY3MOHHBIHN TOK;
B) MOTEHLIUAJ BbIJICJICHUS;

') OCTaTOYHBIH TOK.
9. Kakyro (hyHKIHIO BHIMOTHSAET (DOHOBBIN ICKTPOIUT B AIICKTPOITUTHICCKON sTueiike?

a) DIIEKTPOIIUT MOBBIIIAET CKOPOCTh OCHOBHOM AIIEKTPOXUMHUECKON PeaKIny;
0) (OHOBBIH AMEKTPOIUT YIACTBYET B AIICKTPOXUMHUIECCKOU PEAKIIMKM Ha paboueM AIICKTPOJIC;
B) ()OHOBBIH MEKTPOIHT MOBBIMIACT AIEKTPONPOBOAHOCTH PACTBOPA U CHITY TOKA B IICIIH;

r) (OHOBBIN IEKTPOIUT YCTPAHIET MUTPALIMOHHBIN TOK.
10. Enununeit usmMepeHus 31eKTPOIpOBOAHOCTH SIBIISIETCS:

a) amIiep;

0) om;

B) CUMEHC;

I') KyJIOH.

4.3 TIpomexxyTouHas aTTecTalus 10 AUCIUILTMHE TPOBOAUTCS B hopMe 3aueTa

Tunosbie Bonpocekl 3auera (I1K-4)



1.Mcropuyeckuii o4epK pa3BUTHS NIEKTPOXUMHUUECKUX METOJIOB UCCIIEI0BaHU

2. O0mas XapaKTepUCTHKA FIEKTPOXUMHUYECKUX METOIOB UCCIIEIOBAHMS

3.OnexTpoansle mpouecchl. YpaBHeHue HapHcTa

4. TanpBaHnwveckui snemeHT. [lomysneMeHThl, oaypeakiuu. DIECKTPOABIKYILAs CUIa.

S.Ilonspusanus 3IIEKTPOAOB.
6.ITorenmomeTpus
7.Konnykromerpust

8. Kynmonomerpus

9. BonsramnepomeTpus

10. DnexTporpaBuMeTpUs

11.Knaccuduxanust 3MeKTPOXUMUIECKUX METOIOB HCCIICIOBAHUSI.
12.Mexanu3M BO3HUKHOBEHHS JBOMHOTO AeKkTprueckoro cios (12C).

13.ITonspu3aliioOHHbIE 3IEKTPOXMMHUYECKHE U3MEPEHUS

14.MImnienancHas CHEKTPOCKOMUS
15.D0T031EKTPOKOTOPUMETPHUS

16.06macTi MpUMEHEHHSI SJIEKTPOXUMUYECKUX METOIOB UCCIICIOBAHUS

Tunosble 3axanus s 3a4era (IIK-4)

1. Kak Ha mpakTuke onpenenseTcs BeIMYnHa CTAHJAPTHOTO AJICKTPOIHOTO MTOTSHITHATA
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBLHOM MaphI?

2. Onuiumre yCTporuCTBO CTaHAAPTHOTO BOJAOPOIHOTO JIEKTPOAA.

3. Kaxoii 3HaK MMEIOT 3apsA/Ibl CTAHJAPTHBIX IEKTPOIHBIX MOTEHIINATIOB aKTUBHBIX U MAJIOAKTHBHBIX
METaJUIOB IPU KOHTAKTE C paCTBOPAMHU COOCTBEHHBIX COJIEH?

4. O0BsICHUTE CYIIHOCTh aMIIEPOMETPUYECKOTO TUTPOBAHHSI.

5.0nummre BuA nossiporpaduaeckoi kpuoid. Kakue mporieccesl oTpakaeT KaKIbli y4aCTOK KPUBOM?

4.4. Illkana orieHMBaHMsI IPOMEXKYTOUYHOU aTTECTALIUU

Orenka Kommerenmu

Jeckpuntops! (ypOBHI) — OCHOBHBIC PU3HAKKA OCBOCHUS (TIOKa3aTeIH
TIOCTYKCHHSI pe3YJIBTaTa)

[IK-4

«3a4TCHO»
(50 - 100 6anoB)

IIpuMeHseT TEOPUI0O U HHCTPYMEHTAJIbHBIE 3IEKTPOXUMHUYECKUE
METOIBI Ul PELICHUS HAay4YHO-HCCIIENOBATEIbCKUX U INPUKIIAIHBIX
3amad. IIpoBomuT pacyeTsl, aHAIU3UPYET U HUHTEPIPETUPYET
JKCIIEPUMEHTAIIbHBIE JIaHHBIE, [IOJIyYCHHBIE IIOCPENCTBOM
WIEKTPOXUMHUYECKUX METO0B UCCIICIOBAHU.

[IK-4

«HE 3a4TCHO»
(0 - 49 GannoB)

He npumeHsieT TeOpU0 U MHCTPYMEHTAIbHBIE 3JIEKTPOXUMHUYECKUE
METOIBI Ul PELICHUS HAay4YHO-HCCIIENOBATEIbCKUX U INPUKIIAIHBIX
3ama4. VMcnpITeIBaeT 3aTpyqHEHUS IPU IIPOBEICHHUM DPACUETOB I10
DKCIIEPUMEHTAJIBHBIM  JJAHHBIM,  IIOJy4EHHBIM  IOCPEICTBOM
WIEKTPOXUMHUYECKUX METOJOB UCCIIEIOBAHUS

5. Metoanueckue yKkazaHus JJisi 00y4al0UUXCsl 10 OCBOCHHMIO IMCHUILIMHBI (MOXYJIA)

5.1 Meroauueckue yKa3aHus IO OpraHU3aIUN CaMOCTOSITEIbHOI paboThl 00yUYaromuXCs:

[Mpuctynass K W3Y4YCHUIO AMCUMIUIMHBI, B TEPBYIO OYepenb OOyYalomMMCcs HEOOXOIUMO O3HAKOMHTHCS
comepkanremM padoueii mporpammbl aucturummabl (PIT[]), koTopas ompenenseT comepskaHuwe, oObeMm, a
TaKXKe MOPSAIOK N3yUSHHsSI U TIPENOAaBaHus y4eOHOU AUCITUTUINHBI, €€ pa3/elia, YacTH.

Jlnist caMOCTOSTENbHON pabOThl BAKHOE 3HaUCHUE UMEIOT paszieibl «O0beM U copepikaHue TUCIUILTHHBDY,
«Y4eOHO-MeToauueckoe U HH(popMaIlMOHHOE 00ecTIedeHne TUCIUILTMHBD U «MarepruaabHO-TEXHUIECKOEe
obecriedeHre TUCIUILINHEI, IPOrpaMMHOE obecrieueHue, mpodeccHoHaIbHbIe 0a3bl TaHHBIX U
MH(POPMALMOHHBIE CIIPABOYHBIC CUCTEMBI.
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B pazmene «O0veM u copepkaHWe AWCHUILIMHBDY YKA3bIBAIOTCS BCE pa3lenbl M TEMBI U3ydaeMOM
JTUCIUIUTAHBL, @ TAK)KE BUJIbI 3aHITHIA U TUTAHUPYEMBI 00BEM B aKaJIeMUYECKHUX Yacax.

B pasmene «YdeOHo-meromuueckoe U uH(pOpManuoOHHOE oOecledyeHne AUCHUIUIMHBDY —yKazaHa
peKoMeH1yeMasi OCHOBHAsS U JOTIOJIHUTENbHAS JINTEpaTypa.

B pazmene «MarepuanbHO-TEXHUYECKOE OOECIEUeHUE ITUCIUIUIMHBL, TMPOTPaAaMMHOE oOOecreueHue,
npodeccruoHanbHble 0a3bl MaHHBIX W WH(OPMAIMOHHBIE CIPABOYHBIE CHCTEMBD» COACPKHUTCS IMEpeueHb
npodeccuoHaNbHBIX 0a3 JaHHBIX U HHPOPMAIIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX AJISi OCBOCHHUS
JTUCIUTUTNHBL.

5.2 Pexomennanuu o0y4aromumcs 1o padbore ¢ TeOPETHUECKUMHU MaTepHallaMu 110 TUCIUITIIMHE

[Ipu uzyyennu u npopabOTKe TEOPETUUECKOr0 MaTepHana HeoOX0AUMO:

- IPOCMOTPETH elle pa3 mpe3eHTanuio Jekunu B cucreMe MOODLe, NOBTOPUTH 3aKOHCIIEKTUPOBAHHBIN Ha
JIEKIIMOHHOM 3aHSTUU MaTrepual M JOMNOJHHUTh €ro ¢ Y4YeTOM PEKOMEHJIOBAaHHOM JOMOIHUTEIbHOU
JTUTEPaTyphl;

- IIPY CAMOCTOSITEIBHOM M3YyYE€HUH TEOPETUYECKOM TEMBI CAENATh KOHCIIEKT, UCIOJIb3Ysl PEKOMEHIOBAHHbBIE
B PII/] ucrounuku, npodeccruoHaibHble 0a3bl JaHHBIX U HHPOPMAIIMOHHBIE CIIPABOYHbIE CUCTEMBI:

- OTBETUTDH Ha BOIIPOCHI JJIsI CAMOCTOATEIILHON pabOoThI, TIO TeMe MpecTaBieHHbIe B yHKTe 3.2 PIT/I.

- TP TIOAATOTOBKE K TEKYIIEMY KOHTPOIIIO UCTIOIB30BaTh MaTepuaibl (oHna oneHouHbIX cpeacts (POC).
5.3 Pexomenmanuu mo paboTe ¢ HayYHOU U y4eOHOM JIUTepaTypoit

PabGota ¢ OCHOBHOM M JONOJHUTENBHOM JHUTEPaTYpOl SIBISETCS IIaBHOM (POpMOI caMOCTOATENbHOM
paboTel W HEoOXoAMMAa TPU TMOATOTOBKE K YCTHOMY ONPOCY HAa CEMUHAPCKHUX 3aHATHSAX, K Jebaram,
TECTUPOBaHUIO, dk3aMeHy. OHa BKIIOYAeT MPOPaOOTKY JIEKIIMOHHOTO MaTepHalia U PEKOMEHIOBAHHBIX
HMCTOYHHUKOB U JINTEPATYPHI 110 TEMATUKE JICKIIUH.

KoHcriekT nekuu T0KeH cofepxarh pedeparuBHyI0 3alIMCh OCHOBHBIX BOIPOCOB JICKIIMH, B TOM YHCIIE C
ornopoii Ha pa3MmeleHHsle B cucteme MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB M JIMTEPATYphl IO
Te€MaM, BBIBOJBI MO KAKIOMY BOMPOCY. KOHCIIEKT MOXeT ObITh BBHIMOJIHEH B PaMKaX pPacHeyaTKd BBLIAYH
Mpe3eHTAINi JeKIUH UM B OTACIBbHON TeTpamu mo npeamery. OH JomkeH ObITh aKKypaTHBIM, XOPOIIIO
YUTAEMbIM, HE COJIEPIKaTh HE OTHOCAIIYIOCS K TeMe UH()OPMAIIUIO UM PUCYHKH.

KoHcnekTbl HaydyHOW JNHUTEpaTyphl MPU CAMOCTOATENBHOM MOATOTOBKE K 3aHSATHUSAM JOJDKHBI COAEPkKATh
OTBETHl HA KAXKIBIM TOCTABICHHBIA B TEME BOIPOC, MMETh CCBUIKY HA HMCTOYHUK HHYOpPMAIMU C
00s13aTeNIbHBIM yKa3aHWEM aBTOpa, Ha3BaHUS M Trofa W3JaHHs HCIOIh3yeMOH HAy4YHOU JHTEparyphl.
KoHcriekT MOXET OBITH OMOPHBIM (COAEP)KaTh JIMIIhL OCHOBHBIC KIIOUEBBIE IMO3WIIMU), HO TPU 3TOM
MO3BOJISIIONIMM J]aTh TOJHBIA OTBET IO BOMPOCY, MOXET ObITh TOAPOOHBIM. OO0BEM KOHCIEKTa
OMPEEISIETCS CAMUM CTYIECHTOM.

B nporecce paboThl ¢ OCHOBHOM U JOTIOTHUTEIIBHON JTUTEPATYPOI CTYICHT MOXKET:

- Jienarb 3aldCH O XOAYy YTEHHsS B BHUJE MPOCTOTO0 WJIM Pa3BepHYTOro IulaHa (co3daBaTh IMEpPEUYEHb
OCHOBHBIX BOITPOCOB, PACCMOTPEHHBIX B UCTOYHUKE);

- COCTaBJATH TE3UCHl (IUTHPOBaHHE HAWMOOIEe BAXKHBIX MECT CTaTbd WM MOHOTpaduu, KOPOTKOE
M3JI0)KEHHE OCHOBHBIX MBICIIEH aBTOpA);

- TOTOBHUTH aHHOTAINUHU (KpaTkoe 0000IIeHNe OCHOBHBIX BOIIPOCOB pa0dOTHI);

- CO3/1aBaTh KOHCIIEKTHI (pPa3BEPHYTHIC TE3UCHI).

5.4. PexoMeH1allU1 110 TOJTOTOBKE K OTJIEIbHBIM 33JJaHUSIM TEKYLIErO KOHTPOJIS

CobecenoBanue MpennoyaraeT OpraHu3aluio Oecelnpl MpernoAaBareist cO CTyAEHTaMH 10 BOIpPOcam
MPAKTHUYECKOTO 3aHATUS C LIEJbI0 Oojiee OOCTOATEIHHOTO BBISBICHHUS UX 3HAHUN MO OINpeneIeHHOMY
pasgeny, TeMme, mpobieme U T.I. Bce wieHbl Ipynmbl MOTYT Y4acTBOBaTh B OOCYXKIEHUH, J00aBIATH
nH(pOpMaIUIO, TUCKYTUPOBATh, 3a/1aBaTh BOIIPOCHI U T.1.

YCTHBIE OMpOC MOXET TMPUMEHATHCS B pas3audHbIX (Qopmax: (QpoHTaIbHBIN, WHIWBUIYAIBHBIN,
KOMOMHUPOBaHHBIA. OCHOBHBIE KaUY€CTBA YCTHOTO OTBETA MOJIJIEKAIIETO OI[CHKE:

- IPaBWJIBHOCTh OTBETA 110 COAECPIKAHUIO;

- IOJIHOTA U TITyOWHA OTBETA;

- CO3HATEJIbHOCTh OTBETA;

- JIOTHKA U3JI0’KEHUsI MaTepHania;

- pPalMOHAJIBLHOCTh UCIIOJIb30BAaHHBIX IPUEMOB U CTIOCOOOB PEIlIEHUS TOCTABIEHHON yueOHO! 3a/1auu;
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- CBOEBPEMEHHOCTh M 3((PEKTUBHOCTH MCIIOIB30BAHUS HATNISAIHBIX MOCOOMN M TEXHUYECKUX CPEICTB IPH
OTBETE;

- HCII0JIb30BAaHUE JIONOJHUTEIBHOTO MaTepraa;

- palMOHAJIBLHOCTD UCIIOB30BAaHUSI BPEMEHU, OTBEJICHHOTO Ha 3a/1aHue.

YCTHBIM OIIPOC MOXKET CONPOBOXKAATHCS IMPE3CHTALUEH, KOTOpas IMOATOTaBIMBAECTCA IO OAHOMY U3
BOIPOCOB MPAKTHYECKOTO 3aHATUS. [IpH BRICTYIUIEHHH ¢ Mpe3eHTalnueld HeoOXoauMo odpamarb BHUIMaHUE
Ha TaKUE€ MOMEHTBI KaK:

- Ccolep)KaHUE TPE3CHTALMU: aKTyalbHOCTh TEMbI, IOJIHOTA €€ PACKPBITHA, CMBICIOBOE COJAEp)KaHUE,
COOTBETCTBHE 3asBJIEHHOM TEMbI COJIEP)KaHUIO0, COOTBETCTBHE METOAUYECKUM TPEeOOBAHUAM (LIETTU. CCHUIKU
Ha PECYpChl. COOTBETCTBUE COACpKAHUS U JIMTEPATyphl), MpaKTUUeCKas HaNpaBiIe€HHOCTb, COOTBETCTBUE
cofiepaHusl 3asBICHHON (QopMe, aleKBaTHOCTh MCIOIb30BAHUSI TEXHUYECKUX CPEACTB YUeOHBIM 3ajlauam,
MOCJIEZIOBATENBHOCTD U JIOTUYHOCTDH MPE3EHTYEMOT0 MaTepuara;

- odopMiieHHE TMpe3eHTAlMU: O00bheM (OMTHUMATbHOE KOJWYECTBO), AW3alH (YUTAEMOCTh, HAJIMYHE U
COOTBETCTBHE TpaUKd U aHUMAIMH, 3ByKOBo€ OQOpMIIEHHE, CTPYKTypUpOBaHHE UHOpMAINH,
COOTBETCTBHE 3asBICHHBIM TPEOOBAaHUSAM), OPUTHHAIBHOCTH O(OPMIIEHUS, SCTETHKA, HCIIOJIb30BaHUE
BO3MOXKHOCTH MPOTPAMMHOM CpPeIbl, COOTBETCTBHE CTaHIAapTaM o(pOpMIICHUS;

- TMYHOCTHBIC Ka4eCTBa: OPATOPCKUE CITOCOOHOCTH. COOIIOIEHHE PETIaMEHTa, SMOIMOHAIBHOCTh, YMEHHE
OTBETHTH Ha BOIPOCHI, CHCTEMATU3UPOBAHHBIC, TITyOOKHE 1 TIOHBIC 3HAHUS 110 BCEM pa3JiesiaM IPOTrPaMMBI:
- COIEepKaHHWE BBICTYIUICHUS: JIOTMYHOCTh W3JIOKEHUS Marepuaia, PacKpbITHE TEeMbl, JOCTYITHOCTh
u3nokeHus, dS¢pdextuBHOCT, TpuMeHeHust cpeactB  WKT, cmocoObl W yCIOBUSL  TOCTHIKCHHS
PEe3yNBbTaTUBHOCTH W 3(P(EKTUBHOCTH U1 BBIMIOJHEHHS 3a/1a4d CBOeH MpOo(eCCHOHAIBHONW WM Y4eOHOU
JESITeTBbHOCTH, JOKA3aTeIbHOCTh NMPUHUMAEMBIX PEUICHHH, YMCHHUE apTyMEHTHUPOBATh CBOW 3aKJIIOYCHUS,
BBIBOJIBI.

6. YueOHO-MeTOoANYecKOe U HHPOPMALIMOHHOE 00ecnieyeHue TUCIHIINHBI

6.1 OcHOBHas nuTEpaTypa:

1. Anapees, 1O. S. DnexkTpoxumus METaUIOB U CIUIaBOB : ydeOHoe mocobme. - Bech cpok oxpaHbI
aABTOPCKOrO MpaBa; DJICKTPOXUMHS METAIUIOB U CIuiaBoB. - MockBa: M3narensckuit Jlom MUCuC, 2011. -
256 c. - Tekct : anexkrponHsiii // IPR BOOKS [caiit]. - URL: http://www.iprbookshop.ru/97881.html

2. Kaiigpuxos, P. A., Kypasnes, b. JI., Bunorpagosa, C. C., Hasmuena, JI. P, HMcxakoBa, 1. O.
ONEKTPOXUMUYECKAE METOABl HCCIEIOBAHUS JIOKAJIBHOM KOPPO3UM MACCUBUPYIOLIUXCSA CIUIABOB H
MHOTOCJIOHHBIX cUcTeM : MoHorpadus. - 2022-01-18; DnekTpoXMMHUYECKHE METOIbl HCCIEIOBAHUS
JIOKQJIbHOM KOPPO3MM IACCUBUPYIOLIMXCSA CIUIaBOB M MHoro. - Kasanp: Ka3zaHckuil HallMOHaJIbHBIN
MCCIIEIOBATEbCKUNA TeXHOJOTHUeCcKni yHuBepeutet, 2013. - 144 c. - Tekcr : anekrponnsiit / [IPR BOOKS
[caiiT]. - URL: http://www.iprbookshop.ru/64045.html

3. JIsicoBa, C. C., CxpunuukoBa, T. A., 3eBauxuii, FO. D. Ilorennumomerpus. [loTeHrmomerpuyueckoe
TUTpOoBaHue : yueOHoe mocobue. - 2031-02-04; IMorermmomerpus. [loTeHIMOMETpUYECKOE TUTPOBAHUE. -
Cankr-IlerepOypr: Cankr-IleTepOyprckuii rocyaapcTBeHHBI YHUBEPCUTET MPOMBIIUICHHBIX TEXHOIOTUN U
mm3aiina, 2017. - 83 c¢. - Teker : onekrponnsidi // IPR BOOKS [caiir]. - URL:
http://www.iprbookshop.ru/102547.html

6.2 JlononHUTENbHAS JIUTEPATYpA!

1. To6pweianna, H. FO., bap6una, T. M., Baronun, A. H. ®usndeckas XuMusi. DIEKTPOXUMHSI PACILIABOB :
yueOHOe mocobue Il cro. - Bech cpok oXpaHbl aBTOPCKOTO MpaBa; Ou3uveckas XUMHUS. DIEKTPOXUMHUS
pacmaBoB. - CapatoB, ExarepunOypr: [IpodobpazoBanue, Ypanbckuii (henepanbubiii yausepcuret, 2020. -
103 c. - Texkcr : snextponusiii / IPR BOOKS [caiit]. - URL: http://www.iprbookshop.ru/92377.html

2. Heynaunna JI. K., [Terpona 1O. C., Jlakuza H. B., Jlebenena E. JI. DnekTpoXxuMU4eCcKre METOIBI aHATTN3A.
JlaGopatopHbIii pakTukyM : YdueOHOe mocobue st By3oB. - Mocksa: FOpaiit, 2021. - 133 c. - Tekcr :
snextpouusiii // DBC «FOPAWT [caitr]. - URL: https://urait.ru/bcode/47363 1
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3. Heuunopenko, A. I1. ®uznuko-xumudeckne (MHCTPYMEHTAJIbHBIC) METOIbI aHAIN3A. DJICKTPOXUMUYECKHUE
Metonbl. [loTeHIIMOMETpHUS W KOHIYKTOMETpHUs : ydeOHO-meToaudeckoe rmocoome. - 2022-10-01;
OU3NKO-XUMHUYECKHE (MHCTPYMEHTAIbHBIE) METO/IbI aHATTN3a. DJIeKTpOXUMUdeckrue MeToibl. [lorenumom. -
Cankr-IletepOypr: Yausepcuter UTMO, MuctutyT Xomoma m O6morexHomoruid, 2013. - 35 c. - Tekcer :
anekTpoHHbi // [IPR BOOKS [caiit]. - URL: http://www.iprbookshop.ru/65344 . html

6.3 MeTtoandeckue pa3padOTKH:

1. Bepeexkuna H.B. HBepcHOHHAsI BOJIBTAMIEPOMETPHUS : METOMA.YKa3aHUS MO AHAIUTHYECKON XHMUU. -
Tamb6oB: U3a-so TI'Y um.I'.P.[lepxaBuna, 2009. - 30c.

6.4 VHbIe NCTOUHMKMU:
1. XuMudeckast YJHIMKJIONEANS Ha caiite « XuMuk.py» - http://www.xumuk.ru/encyklopedia/
2. yueOHBIC MaTepHaIbl Ha caiiTe XumMuaeckoro (axkynsrera MI'Y - http://www.chem.msu.su/rus/chemistry

3. yueOHble  Marepuanpl Ha  caiWte  kadempel  ¢usxummm  PocroBckoro 'Y -
http://www.physchem.chimfak.rsu.ru/

4. 9BC «Znanium.comy» - http://www.znanium.com/index.php?item=main
5. YHuBepcuteTckas OMOIMoTeKa OHJIANH: AJIEKTPOHHO-O0MOMHoTeuHas cuctema - http://www.biblioclub.ru

7. MaTepuaJbHO-TeXHHMYeCKOe o0ecnedeHHe TUCHUILVINHBI, IPOrpaMMHOe o0ecredyeHue,
npogeccnoHanbHbIe 023bI JAHHBIX 1 HHPOPMALMOHHBbIE CIIPABOYHbIE CHCTEMbI

Jlng mnpoBeneHus 3aHATHM MO JUCHUIUIMHE HEOOXOIUMO ClIeAyIollee MaTepuaibHO-TEXHUYECKOe
oOecrieueHue: ydeOHble ayqUTOPUM [AJsl TMPOBENCHUS 3aHATHHM JIEKIIMOHHOTO M CEMHHApCKOro THIIA,
TPYNIOBBIX W WHAMBHUIYaJIbHBIX KOHCYJbTAlMM, TEKYLIEr0 KOHTPOJSI M MPOMEKYTOUYHOM aTTecTaluw,
MTOMEIIEHUS 111 CAMOCTOSITENIbHON paboThI.

VYdeOHbIe ayTUTOPHUN U IIOMEIICHUS ISl CAMOCTOSTEIILHON paOOThl YKOMIUIEKTOBAHBI CIICTIHATH3UPOBAHHOM
MeOeNbI0 U TEXHUYECKUMH CPEJCTBAMHU OOYyUCHHMS, CIIY KAIIUMH JIJIs TIPEICTABICHHS YyueOHOW nHbOpMaIuu
OOJIBITION ayTUTOPHH.

[TomerieHus U1 CaMOCTOSATENILHONW paOOThl YKOMIUIEKTOBAHbI KOMITBIOTEPHON TEXHUKOH C BO3MOXKHOCTBIO
MTOAKITFOYEHHUS K CceTH "Unrepuet" 51 obecrnieueHneM JIOCTyIa B AIIEKTPOHHYO
MH(POPMALIMOHHO-00pa30BaTEIbHYIO CpPEAy YHHUBEPCUTETA.

Jlist mpoBeeHMs 3aHATHI JICKIIMOHHOTO THITA UCTIONB3YIOTCS HAOOPBI IEMOHCTPAIIHOHHOTO 000PYI0BaHUS,
o0ecreunBaIIfe TeMaTHYECKUE WILTIOCTpaud (ITPOEKTOP, HOYTOYK, IKpaH/ MHTEPAKTUBHAS JTIOCKA).

JluneH3noHHOE U CBOOOHO pacHpOCTpaHsIeMOe MPOrpaMMHOE 00ecTieYeHHE:
Adobe Acrobat 8.0 Standart Russian Version Win Full Educ

Kaspersky Endpoint Security 10 qs Windows "Jlabopatopust Kacniepckoro”
Omneparmonnas cuctema Microsoft Windows 7, 8, 10

Microsoft Office [Ipodeccronanbhsrii mioc 2007

ITpodeccronanbhbie 6a3bl JaHHBIX U UHPOPMAITMOHHBIE CIIPABOYHbBIE CUCTEMBI:
1. Scopus: 6a3a nanubix . — URL: https://www.scopus.com

2. Springer Open (pecypcbl  Springer OTKpbITOTO jgoctyma): ©a3a gaHHbeix. —  URL:
https://www.springeropen.com

3. Web of Science: momutemarudeckas pedeparuBHO-OnOIMMorpadguueckas u HayKoMeTpudeckas 0aza
nauHbixX . — URL: https://apps.webofknowledge.com

4. Hayunas snextponHas oubnunoreka «KubepJlennnka». — URL: https://cyberleninka.ru
5. Hayunas snexrponnas 6ubnuoreka eLIBRARY.ru. — URL: https://elibrary.ru

6. Hayunas oanektponHas OuOnuorexka Poccuiickoit  akamemuun — ectecTtBo3Hanms. —  URL:
https://www.monographies.ru

7. Poccuiickas rocynapctBeHHas 6nbnuoreka. — URL: https:/www.rsl.ru
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8. TamboBckasi oOmacTHas yHuUBepcalbHas HaydHas OuoOmuoreka uMm. A.C. Ilymxwna. — URL:
http://www.tambovlib.ru

9. VYHuBepcurerckas ~ OuOnMOTEeKa  OHJAMH:  JJIEKTpOHHO-OMOMMoTeuHnas  cucrema. —  URL:
https://biblioclub.ru

10. OBC «YnuBepcurerckas oubmuoreka onnaitn» . — URL: http://www.biblioclub.ru
11. Onexrponnas oubmmoreka TI'Y. — URL: https://elibrary.tsutmb.ru/

12. DNIEKTPOHHBIN Karajor dyHIaMEeHTaIbHON OnOIMOTEeKH TI'V. - URL:
http://biblio.tsutmb.ru/elektronnyij-katalog
13. DneKTpoHHas OoubamoTexa. O6pa3zoBarenbHast matgopma «HOpaii». — URL:

https://biblio-online.ru/book/sud-prisyazhnyh-442275

JJIeKTpPOHHAsA HH(POPMALIMOHHO-00pa3oBaTe/ibHas cpeaa
https://auth.tsutmb.ru/authorize?response type=code&client id=moodle&state=xyz
B3anMoneiicTBue mpernomaBaTenss W CTY[JCHTa B Tpolecce OOyYeHHUs OCYHIECTBISIETCS MOCPEICTBOM

MYJIBTUMEIUHHBIX, THIIEPTEKCTOBBIX, CETEBBIX, TEICKOMMYHHUKAIIMOHHBIX TEXHOJIOTHH, HUCIOJIB3YEMBIX B
ANIEKTPOHHOH HH()OPMAIIMOHHO-00Pa30BaTEIILHON CPEIe YHUBEPCHUTETA.
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