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1. lean u 3agaun AUCHUATIHMHBI
1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:

I1K-4 CriocoGeH mpoBOAUTH HAYyYHBIE MCCIEAOBAHUS MO CHOPMYIUPOBAHHOW TEMaTHKE, CAaMOCTOSTEILHO
COCTABIIATH IUIAH UCCIIEOBAHMS U MTOMy4YaTh HOBbIE HayYHbIE U MPUKIIAIHBIC PE3YIIbTaThI

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

- HAy4YHO-UCCJIEA0BATEIbCKHI

- OpPraHU3alMOHHO-YIIPaBICHUYECKUN

1.3 JlucuuriinHa OpUEHTHPOBAHA HAa MOATOTOBKY OOydYaroUIMXCs K MPO(ecCHOHAIbHOM AEATEIbHOCTH B
chepax: 26 XuMHUECKOE, XHMHUKO-TEXHOJIOTHYECKOE TPOU3BOACTBO (B cdepe  ONTUMH3ALUU
CYIIECTBYIOIIUX U Pa3pabOTKH HOBBIX TEXHOJIOTUH, METOZAOB U METOJUK MOJTYUYCHHUS U aHAJIN3a MPOIYKIIUH,
B c(hepe KOHTpOIS KauecTBa ChIPbs, MOMy(HaOpUKAaTOB M TOTOBOM MPOAYKIHMH, B cepe MacrnopTH3aluu U
ceprudukanuu npoaykuun), 40 CkBo3HbIE BUABI TPO(HECCHOHANBHON AEITETLHOCTH B MPOMBIIIICHHOCTH
(B cdepe HaydHOTEXHUYECKUX, OINBITHO-KOHCTPYKTOPCKUX pa3pabOTOK U BHEAPEHHUS XUMHUECKOU
NPONYKIMHM PA3IUYHOTO Ha3zHA4YeHHs, B cepe METPOJIOTUH CEepPTU(UKANN U TEXHUYECKOTO KOHTPOJIA
Ka4ecTBa MPOIYKIIUH)

1.4 B pe3ynbTare 0CBOCHHS JUCHUIUIMHBI y 00YYarOIUXCs TOJKHBI OBITH C(OPMUPOBAHBIL:

O06001TIeHHBIEC TPYIOBEIE
(yHKIMH / TPYAOBBIC
(YHKIMY / TPYAOBBIC HIIH

Kon n HammenoBaHue
xommnereniuu ®I'OC BO,
HEOOXOOUMOM IS

MHankaTopbl JOCTHKEHUS] KOMIIETEHIIAM

npodeccroHaIbHbIe (opMHupOBaHHS TPYIOBOTO
nercTBus (MIPH HAUTHIUAH WIH TIPO(heCCHOHATBLHOTO
npodcrangapra) TEHCTBUS
[1K-4 Cnocoben npoBoauts |[Ipumenser TEOPUIO u MHCTPYMEHTAJILHBIE
Hay4YHBIE UCCIIEOBAHMS M0 |3JIEKTPOXUMUYECKHE METO/IBI IUIs peieHus

chopMyaHpOBaHHON
TEMaTHKE, CAMOCTOSITEIILHO
COCTAaBJIATH IUIaH
UCCJICIOBAHUS U MOJTy4aTh
HOBBIC HAay4HBIC U
MPUKJIAIHBIC PE3YJIbTaThI

HAYYHO-UCCJIICAOBATCIbCKUX U MPUKIAIHBIX 3a4a4

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

[1K-4 CniocoGeH mpoBOIUTH HAYyYHBIE UCCIEAOBAHUS 1O CHOPMYIUPOBAHHOW TEMAaTHKE,
CaMOCTOSITENIbHO COCTaBJSTh IUIAH HCCIENOBAHUA U TMOJMy4YyaTh HOBBIE HAy4yHBIE U
MIPUKIIAIHBIE PE3YIbTaTh

Ne HaumenoBanue dopma
n/m JIMCITUILINH, o0yueHus
OIpCACTAOIINX Oynas
MEKIUCLUMIUTMHAPHBIE | (cemecTp)
CBA3U 2 3 4
1 |AxTyanbHbIe 331241 + | +
COBPEMEHHOMN XUMUU
2 |KBanTOBas MexaHHKa +
Y KBaHTOBAasl XHUMHS
3 |Hayuno-uccnenoBaren +
bCKas paboTta
4 |I1naaupoBanue +
HAYYHBIX
UccaeI0BaHuM




5 |[Ipennunnomuas +
MpaKTHKA

6| TeopeTnueckas +
ANIEKTPOXUMHS

7| Teopus aneKTponuTOB | +

o)

Ddusnyeckass XUMHUS +
CBEPXKPUTHICCKUX
(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.

JucuuninuHa «DJeKTPOXUMUYECKHE METOAbl MCCIIEOBAaHUS MPOLECCOB M MaTepuasoB» u3ydaercs B 1
ceMecTpe.

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

Ounas: 2 3.e.
Bun yueOHo# paboTh (BCSEI;ZEOB)

O0mast Tpy10éMKOCTb TUCHHUILIHHBI 72
KonTakTHas pabora 24
Jlexmmm (JIextmm) 8
[Tpaktuueckue (Ilpakt. pab.) 16
CamocrositensHas padota (CP) 48
3auer -

3.2.Conepxanue Kypca:

No Haspanue Bun yuebnoit | dopmbl TekyIero
TEMBI pasnena/TeMbl paboThI, yac. KOHTPOJIS
Jlek |IIpa | CP
L[UH | KT.
pao.
O]l0|O
1 cemectp
1 Teopernueckue Omnpoc;
OCHOBBI TecTtupoBaHue;
anekrpoxumuuecku | 4 | 8 | 24 KontponbpHas
X METOHOB pabora
UCCIIEJOBAHUS
2 DKcliepuMeHTalIbHA Omnpoc;
s 4aCTh CamocrosiTenbHas
anekrpoxumuuecku | 4 | 8 | 24 pabora;
X METOZIOB TecTtupoBanue
UCCIIEJOBAHUS




Tema 1. TeopeTudyeckue 0CHOBBI JIEKTPOXUMHYECKUX MeTOA0B uccenoanus (ITK-4)
Jlexknus.
1.McTropuueckuii ouepK pa3BUTHUS AIEKTPOXUMUUYECKUX METOJIOB UCCIIEI0BAHUS
2. O6mmas xapakTeprCTUKA AMEKTPOXUMUUYECKUX METOJIOB HCCIIeI0OBaHUS
3.OnexTpoansle nporeccsl. YpasHeHue HepHera
4. 'anbBaHnYeCKUi deMeHT. [lomyanemMenTsl, moypeakiuu. DISKTPOABIKYIAs CUia.
S.Ilonspusanus 2IEKTPOIOB.
IIpakTnyeckoe 3aHsATHE.
Cemunap
1. Knaccudukanus 31eKTpOXUMHYECKIX METOA0B UCCIIETOBAHUS
2. Tlonsipu3alluOHHBIE JIEKTPOXUMUUYECKUE U3MEPEHUS
3. ImnienancHasi CIEKTPOCKOIUSA
4 Tonsporpadus
5. O6nacTi NpUMEHEHUSI TEKTPOXUMUYECKUX METO/IOB HCCIIE0BAHUS
3anaHus AJ51 CAMOCTOSITEILHOI padoThI.
1. ITpopaboTKka TeOpEeTUYECKOTO MaTeprala, peKOMEHIyeMON JTUTEPaTyPHhI.
2. IloaroroBka K onpocy, TeCTUPOBAHUIO.

Tema 2. JkcnepuMeHTAIbHAS YaCTh JIEKTPOXUMHYECKHUX MeTO10B ncciienqosanus (I1K-4)
Jlexknus.
1.Ilorenunomerpus
2. KongykromeTpus
3. Kynonomerpus
4. BonpraMnepoMeTpust
5. DnexTporpaBUMETpHs
IIpakTn4yeckoe 3ansATHE.
CemuHnap
1 OmnpeneneHrie KOHIEHTPALIUU KUCIOT METOJIOM KOH/TyKTOMETPHUECKOTO TUTPOBAHUSA. XHUMHU3M
nporecca. O0paboTka pe3ynbTaToB.
2 IloTreHIMOMETPUYECKOE TUTpPOBaHUE. XUMU3M Mporiecca. O6paboTka pe3yaIbTaToB.
3. Kynonometpus. XumusMm mporecca. O6paboTka pe3ynbraTtoB
4. Bonmprammnepomerpus. XuMu3M mpoiiecca. O0paboTka pe3yabTaToB
5. DnekrporpaBumMeTpusi. XuMu3M npouecca. O6paboTka pe3yabTaToB
6. Pacuetsl mo pesynsraram uccienoBanus 00bekToB BKP
3ananus AJ51 CAMOCTOSITEILHOI padoThI.
1. DkcriepuMeHTaIbHbIE METOABI U3YUEHUS dIIeKTpodopesa
2. DKCIEpUMEHTAJIBHBIE METO/IBI M3YUYEHUS AIIEKTPOOCMOCa
3. IloaroroBKa K TEKyIIEMY KOHTPOIIO.

4. Konrpoab 3HaHMI 00y4alOLINXCS M THIIOBbIE OLICHOYHbIE CPEICTBA
4.1. Pactipenenenue 0auioB:

1 cemectp
* mocenraemocts — 10 GammoB
*  TEKyIHuHd KOHTPOJIbL — 70 GamioB
*  KOHTPOIBHBIEC Cpe3bl — 2 cpe3a mo 10 6amnoB KaKabIi

Pacripenenenre 6aioB 1mo 3aJaHusIM:



Ne |HaszBanue tembl | Dopmbl Max. MeTonrka NpoBEAECHNS 3aHATUS U OLIEHKU
Te | /BHJI y4eOHOH |TEKyIEro | KoJI-BO
MBI paboThI KOHTpoJist | 0asuioB
/ cpe3sl
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.
TPOJIbHBI
i cpe3)
Kontpons 10 CryneHTy mnpezaraercs WHAMBHAyalbHOE 3aJaHue u3 5
Has KOHTPOJILHBIX BOTIPOCOB (2 0aita 3a KaKblH MPaBUIbHEBIN OTBET).
pabora
2. |Oxkcnepumentan| Ompoc 20 20 6anIoB - CTyAEHT CBOOOIHO BIaJceT MaTepHUaIIOM, IEMOHCTPUPYET
bHasl 4yacThb 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
TeJbHas 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
TPOJIbHBI
i cpe3)
3. ITocemaeMocThb 10 10 6amioB BeICTaBIsIETCS , €U cTyaeHT nocetun 100% 3ansTuit
Hroro 3a cemectp 100

Hrorosas omenHka mo 3a4eTy BbicTaBisieTcs B 100-0amipHOM MIKaie U B TPAIUIIMOHHON YeThIpex0aTbHOM

HIKaJe.

[TepeBon

100-6autsHO¥M

pEUTHUHTOBOM

OIICHKM TI0 JUCHUIUIMHE B  TPAJAUIHMOHHYIO

YETHIPEX0AUTBHYIO OCYIICCTBIISETCS CIASAYIOMNUM 00pa3oM:

100-6ayuipHasA cucTeMa

TpanuimonHas cucteMa

50 - 100 GayuioB

3auyTeHo

0 - 49 6aiut0oB

He 3aureno

4.2 TunoBsie OLIEHOYHBIE CPEACTBA TEKYIIIETO KOHTPOJIS

KounrtpoJsbHast padora




Tema 1. TeopeTrueckrue OCHOBBI JIEKTPOXUMUYECKUX METOIOB UCCIIEAOBAHMS
Tunosrle 3a0aHU

1. M300pa3ute cxemy CTpPOCHUS IBOMHOTO JIEKTPHUUYECKOTO CJI0Sl Ha TpaHUIle pasjena da3 MexIy
cepeOpsHBIM JIEKTPOJIOM M PaCTBOPOM HHUTpara cepeodpa.

2. Yro Takoe nomnsipusanus amexkrpona? Kakosa npuunHa 31oro asjaeHus? OT 4ero 3aBUCUT CTEIIEHb
MOJIIpU3aLUH JIeKTpoaa?

3. Ilepeunciute OCHOBHBIE BUJIBI NTOJIIpU3aLluy 31eKTpoaoB. KakoBa nx npupoxna?

4. JlaiiTe OlIeHKY BIUSHUS Mpoliecca MOISIpU3aluy IEKTPOJOB Ha MPABUIIBHOCTh PE3yJbTaToB
AIEKTPOXUMHUYECKUX U3MEPEHUI?

5. [IpuBenuTe MpUMEpP CXEeMaTHUECKOTO N300PAKEHHUS AIEKTPOXUMUYCCKON SIMEHKHU C TIEPEHOCOM.
Onumure oO1IKe MPUHIMIIBI TOCTPOSHHSI CXEMBI M YKaXKUTE OCHOBHBIE 0003HAUEHUS

Omnpoc

Tema 1. TeopeTnueckre OCHOBBI JEKTPOXUMHUUYECKUX METO/I0B UCCIIEA0OBAHUS
TunoBbie BOMPOCHI
1. Y13 yero cocTOUT ANEKTPOXUMHUECKasl sueiika’?

2. [lepeuncnure ycTpoiicTBa, UCIOIb3yEMbIE B ANEKTPOXUMUUYECKUX MPUOOPAX IS U3MEPEHUS
AIIEKTPUYECKUX MapaMeTPOB.

3. Ilepeuncnute OCHOBHBIE BUIbI AJEKTPOXUMUYECKUX STUEEK.
4. JlaiiTe onpeneraeHue MOHITHS «3IEKTPOI»

5. Kakne MUKpOTIPOIIECCHI OMPENEIISIOT CTPOSHUE ABOMHOTO AekTpudeckoro cios ([IC) u Benmuununy
AIIEKTPOJHOTO MOTEHIMANA Ha TpaHulle paszena a3 IeKTpoa-pacTBop?

6. [laliTe onpeneneHue MEKTPOXUMHUYECKOH (IJIEKTPOTHON ) peaKkIiuu

7. Kak xiaccuuiupyroTes SIeKTPOIbI IO MIPUPO/IE 3apsHKEHHBIX YaCTHUIl, YUYACTBYIONIUX B MEXK(Pa3HOM
MepeXo/Ie AEKTPOAHON PeaKInu?

8. Kakue BeniecTBa Ha3bIBalOTCS ANEKTPOAKTUBHBIMU?

9. OT 4ero 3aBUCHUT BEJIMYMHA PABHOBECHOTO AIEKTPOIHOTO MOTEHIMaa?

10. JInst KaKuX OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX CUCTEM MMPUMEHUMO ypaBHeHue Heprcra?

Tema 2. BKCHepI/IMGHTaHBHaH YacCTb DJICKTPOXUMHUUYCCKUX METOAOB UCCIICAOBAHUA
TunoBbie BONPOCHI:

1. Ykaxxute OCHOBHEIC HCAOCTATKU NOTCHIUOMCTPUUCCKUX METOAOB aHAJIMN3A. Kakwne cucTeMBl SIBIISIIOTCS
00BEKTOM HUCCIICIJOBAaHUA B MCTOAaX HOTGHLII/IOMeTpI/II/I?

2. Ha yem ocHOBaHbBI METO/IBI MOTEHIIMOMETPUUYECKOTO aHanu3a? Ha3oBuTe aniekTpuueckue napaMeTpsl,
HCIIOJIb3yEMBIE B KQUECTBE AHAIIUTUYECKUX CUTHAJIOB B IOTEHLIMOMETPUU?

3. Kak 3aBUCHUT paBHOBECHBII MOTEHLIUAN UHIUKATOPHOTO 3JEKTPO/IA U JIEKTPO/Ia CPAaBHEHUSI OT
KOHIIEHTPAIMH (AKTUBHOCTH) OTPEIEIISIEMOr0 KOMIOHEHTa?

4. Ha yem ocHOBaHbI METOAIBI IPsAMOI noTeHMomeTpun? Ilepeuncinte 0CHOBHbIE IPUEMBI IPSIMOM
IIOTECHIIUOMETPUHU

5. IloueMy MeTOABI IPSIMO KOHIAYKTOMETPUH XapaKTepU3YyIOTCsl HU3KOM M30UpaTeIbHOCThIO?
6. Kak npenoTBpaiaercst moisipu3anus AEeKTPOI0B B METOAAX KOHIYKTOMETPUN?

7. Kakue TUIbl XUMUUYECKUX PEAKIIUN UCTIOJIb3YIOTCS B aMIIEPOMETPUYECKOM TUTPOBAHUU?

8. HazoBuTE OCHOBHBIE JOCTOMHCTBA METO/IOB BOJIBTAMIIEPOMETPHH.

9. OnummMre BUJ MHBEPCUOHHOM BOJbTaMIIepoMeporpaMMsbl. [1o kakuM nmapamerpam KpUBOW ONpeaesercs
cocTaB pacTBopa’?

10. Ha ueM ocHOBaH KaueCTBEHHBIH Mosiporpaguueckuii anaaus?

CamocrosiTeqbHas pabdora



Tema 2. 3KCHepI/IMeHTaHBHaH YacCTb DJICKTPOXUMHUUYCCKUX METOAOB UCCIICAOBAHUA

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

2. Pacyertsl Ha 6a3ze S3KCNEPUMEHTANIBHBIX JAHHBIX MOJIIPU3ALUOHHBIX AIEKTPOXUMHUUECKUX U3MEPEHUIA,
MOJTyYEHHBIX MPU UCCIIEOBAHUN O0BEKTOB BBITYCKHON KBaTU(UKAMOHHON pabOThl MarucTpaHra.

3. UccnenoBanme ancopbunu ITAB, conporuBienus nmepeHoca 3apsijia B aHOAHOW U KaTOTHOM
MapIuaIbHBIX DJIEKTPOIHBIX PEakKIusax u MaccorepeHoca Ha CT3 B OTCYTCTBHE U MPUCYTCTBUHU
3aIUTHBIX IUICHOK MTOCPEACTBOM UMITEIAHCHON CIIEKTPOCKOTTHH

4. PacueTsl Ha 6a3e SKCIEPUMEHTAIBHBIX JAHHBIX,TOJIY4YEHHBIX TOCPEACTBOM UMIIEJaHCHOM
CIEKTPOCKOIHHU IPU MCCIETOBAHUU OOBEKTOB BBIITYCKHON KBaJU(PHUKAIIMOHHON pabOThl MaruCTpaHTa,

TecrupoBanue

Tema 1. TeopeTnueckne OCHOBBI JEKTPOXUMHUUYECKUX METO/I0B UCCIIEA0OBAaHUS
TunoBbie BOMPOCHI
1. Kakas cragust popMupoBaHus ABOWHOTO 3JIEKTPUUECKOTO CIIOS OTIpeeNsieT
BEJIMYMHY MOTEHIMAJIA UHAUKATOPHOTO NIEKTPOJA B OTEHIIMOMETPUUECKHUX
U3MEepeHUsIX?
a) KOHLIEHTpAIMOHHAast TU(Qy3usi HOHOB;
0) preKkTpoxuMuYecKast (AIEKTPOIHAS ) PEaKIIUS;

B) KOHBEHIIUSI HOHOB;

I') MUTpaLysi HOHOB.
2. VI3 xakoro marepuaia J0HKeH ObITh M3TOTOBJICH METANTHICCKHM JIEKTPOI,

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

a) aKTUBHBIN METaJLT;

0) Graropo/IHbBIN METaLT,

B) MaJIOAKTUBHBIN MeTa;

r) 10001 MeTasl.
3. HazoBuTe 31€KTPOXUMUYECKUN METO/I aHAJIN3a, B KOTOPOM CKOPOCTh

ANIEKTPOXUMHUECKON peaKLny Y TIOBEPXHOCTH paboyuero IeKTpoaa
JTUMHUTUPYETCS KOHIICHTPAIMOHHOM Tudy3neil HOHOB.

a) IOTEHLIUOMETPUS;



0) KyJIOHOMETpHS
B) KOHJIYKTOMETPHS;

r) nossiporpadust
4. CranmapTHbIe SIEKTPOIHBIC IOTCHIUAIBI MU, MarHus, cepedpa 1 MapraHia

paBusl: 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
pacTBopsieTcs B Boze?

a) MapraHery;

0) cepedpo;

B) M€/Ib;

T') MarHum
5. 1o 3HaYeHUSIM OKUCTUTEbHO-BOCCTAHOBUTENIbHBIX TOTEHIIUAIOB 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) onpeaenurte campblii CUIIbHBIN BOCCTAHOBUTEb.

a) Al 0;

0) Cl—;

B) Zn 0;

r)Cu0

Tema 2. DkciepuMeHTaIbHas YacTh JIEKTPOXUMHUECKUX METOJOB UCCIECTOBAHUS

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

a) METOJI MIOTEHIIMOMETPHH 00JIaIaeT OOJIBIICH TOYHOCTHIO;

0) TOTCHIIMOMETPUIECKUI METOI MOXKET OBITh MCIIOIB30BaH JIJIsl aHAIM3a OKPAIICHHBIX PACTBOPOB;
B) METOJT MOTEHIIMOMETPHHU BBICOKOA(DPEKTHUBEH MpHU paboTe ¢ pa30aBICHHBIMU PACTBOPAMH,

T') IpY TIOTCHIIMOMETPUYECKUX U3MEPEHUSIX HE UCTIOIB3YIOTCS CTaHAAPTHBIC

pacTBOpHI.
2. Kakoe yTBepik/ieHuEe HEMPUMEHUMO K JIEKTPOIaM IIEPBOro poja’?
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11
a) JEKTPOJIBI 00JIaIAl0T AIMEKTPOHHON MTPOBOAUMOCTHIO;
0) Ha Mek(]a3HOI TOBEPXHOCTH AJIEKTPO/IA MPOTEKAET PEAKINS HOHHOTO OOMEHa;
B) JIEKTPOABI OOPATHMBI IO OTHOIIEHHUIO K KATHOHAM METaJIIOB;
T) Ha ¥ MeK(a3HOM rpaHUIIe IEKTPOJIA MPOTEKACT MOTYPEAKIHS OKUCICHHSI HITH

BOCCTAHOBIICHMS.
3. Kakas xapakTepUCTHKa CIIpaBEeAInBa s 3JIEKTPOAA CPAaBHEHUS?

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

0) IOTEHLIMAI AIIEKTPOIa COXPAHSAET MOCTOSHHOE 3HAYCHHE;

B) IIOTEHIMAJI NIEKTPOJA 3aBUCUT OT KOHLEHTPALUU IOCTOPOHHUX BELIECTB;

I') MIEKTPOJ XUMUYECKH HEYCTOUUUB.
4. Kak paccuMThIBaeTCs KOJIMYECTBO BEIIECTBA B METOJAX KYJIOHOMETPUYECKOTO TUTPOBAHUSA?

a) 10 AIIEKTPOXUMHUECKOMY MTOTEHIIMATY OIPEIEIIIEMOTO BEIIECTRA,
0) Mo o0beMy TUTpPaHTA, U3PACXOJOBAHHOTO HA TUTPOBAHMUE;
B) 110 KOJIMYECTBY AJIEKTPUYECTBA, 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 OKPALIEHHBIX PaCTBOPOB;
B) IIpU KyJOHOMETPUYECKOM TUTPOBAHUH HE UCIIOB3YETCsl CTaHJapTHBIN pacTBOp;

') METOJI XapaKTEPHU3yeTCs BBICOKOM TOUHOCTHIO.
6. Kak nossapusyroTcs 37eKTPObl BOJIBTAMIIEPOMETPUIECKON SUEUKU?

a) pabouuii AIEKTPO U AEKTPO] CPABHEHUS MTPAKTHUECKH HE MOJISPU3YIOTCS;
0) MPOUCXOIUT KUHETUYECKas U KOHLIEHTPAallMOHHAs MoJspu3anus pabodero 3eKTpoaa;
B) IPOUCXOAUT KOHIIEHTPAI[MOHHAS MOJISIPU3AIHS TOJIBKO pabOvero JeKTpoa;

T') MOJSIPU3YIOTCS 00a AMeKTpoaa (pabouuii U IEKTPOJT CPAaBHEHUS).
7. Kakue a1eKTpoabl BXOAAT B COCTaB MOIAporpaduiaeckoit sueku?
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a) JIBa HEMOJISIPU3YEMBIX JIEKTPOJA ;
0) IBa MACHTUYIHBIX TOJISIPU3YEMBIX DIICKTPO/IA;
B) TPH JIEKTPOAA — HENOISIPU3YEMBII MHIUKATOPHBIN, JIEKTPO CPABHEHUS M BCIIOMOTATEIIbHBIH AIEKTPOI;

T') Z1Ba 3JIEKTPO/Ia — MOJIAPU3YEMbIN pabOUHil AIMEKTPO U HETIONSPU3YEMbIH 3JIEKTPOJ CPaBHEHHUSI.
8. Kakolt mapameTp UCMOIb3yeTCsl B KAU€CTBE aHAJTUTUYECKOTO CUTHAJIA B METOJIaX

NPSIMOI BOJIETAMIIEPOMETPUH?

a) MOTEHIIMAJ TTOJTyBOJIHBL;

0) npenenbHbIN 1U(HY3MOHHBIN TOK;
B) MOTEHLIMAJ BbIJICIICHUS;

') OCTaTOYHBIH TOK.
9. Kakyto (hyHKIHIO BHIMOTHSAET (DOHOBBIN ICKTPOIUT B AIICKTPOITUTHICCKON sTueike?

a) DIIEKTPOJIUT MOBBIIIAET CKOPOCTh OCHOBHOM AIIEKTPOXUMHUECKON PEaKIny;
0) (OHOBBIH AMEKTPOIUT YIACTBYET B AIICKTPOXMUMHIECCKOU PEAKIIMKM Ha paboueM AIICKTPOJIE;
B) ()OHOBBIH MEKTPOIHT MOBBIMIAET AIEKTPONPOBOAHOCTH PACTBOPA U CHITY TOKA B IICTIH;

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

a) amIiep;

0) om;

B) CHMEHC;

I') KyJIOH.

4.3 TIpomexxyTouHas aTTecTalus 10 AUCIUILIMHE IPOBOAUTCS B hopMe 3aueTa

Tunosbie Bonpocekl 3auera (I1K-4)
1.cTtopryeckuii ouepK pa3BUTHS ANEKTPOXUMUYECKHUX METOIOB HCCIIEI0BaHUS
2. O0masi XapaKTepUCTUKA IEKTPOXUMUYECKIX METOIOB UCCIICAOBAHHS
3.0nekTpoaHbie Mpolecchl. YpaBHenne HapHcTa
4. TanpBaHMuecKUil 2neMeHT. [lomyaneMeHTsl, olypeakiuy. DIEKTPOABHKYILAs CUIIA.
S.1Mongpuzaumsi >IEKTPOIOB.
6.Ilorenunomerpus
7.KonmykroMeTpust
8. Kynonomerpus



9. BonsramnepomeTpus

10. DnexTporpaBuMeTpUs

11.Knaccuduxanust 3MeKTPOXUMUIECKUX METOIOB HCCIICIOBAHUS.
12.Mexanu3M BO3HHKHOBEHHS JBOMHOTO AeKkTprueckoro cios (12C).
13.ITonspu3aliioHHbIE 3IEKTPOXMMHUYECKHE U3MEPEHUS
14.MImnienancHas CHEKTPOCKOMUS

15.D0T031EKTPOKOIOPUMETPHUS

16.06macTi MpUMEHEHHSI SJIEKTPOXUMUYECKUX METOIOB UCCIICIOBAHUS

Tunosble 3axanus s 3a4era (IIK-4)

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

2. Onuiumre ycTporuCTBO CTaHAAPTHOTO BOJAOPOIHOTO JIEKTPOAA.

3. Kaxoii 3HaK MUMEIOT 3apsA/Ibl CTAHJAPTHBIX JIEKTPOIHBIX MOTEHIINAIOB AKTUBHBIX U MAJIOAKTHBHBIX
METaJUIOB IPU KOHTAKTE C paCTBOPaMHU COOCTBEHHBIX COJIEH?

4. OOBsICHUTE CYIIHOCTh aMIIEPOMETPUYECKOTO TUTPOBAHHSI.
5.0nummre Bua nossiporpaduaeckoi kpuoid. Kakue mporieccesl oTpakaeT KaKIbli y4aCTOK KPUBOM?

4.4. Illkana orieHMBaHMsI IPOMEXKYTOUYHOU aTTECTALIUU

Jeckpuntops! (ypOBHN) — OCHOBHBIC PU3HAKKA OCBOCHUS (TIOKa3aTEIH

Onenka Kommnerenriu
TOCTYOKCHHSI pe3YJIbTaTa)

[IK-4 IIpumeHsieT TEeopUI0 M HWHCTPYMEHTAIBHBIE 3JIEKTPOXUMUYECKUE
METONBI JUIsl PEIICHUs] HayYHO-MCCIIENIOBATENIbCKUX M TPUKIATHBIX
3amad. [IpoBoguT pacyersl, AaHATU3UPYET M HHTEPHPETHPYET
OKCIIEPUMEHTAIbHbIE  JaHHBIE,  IOJNyYEHHBIE  IOCPEACTBOM
ANMEKTPOXUMHUECKUX METOIOB HCCIIeIOBAHUSI.

«3a4TCHO»
(50 - 100 6anzoB)

[IK-4 He Moxer mNpuUMEHUTb  TEOpUIO U UHCTPYMEHTAJIbHBIE
IEKTPOXUMHUUCCKHE METOJIbI TSt pelieHus
«HE 324TEHO» HAYYHO-MCCIICIOBATEIbCKUX M NPUKIAAHBIX 3a1a4. VICIbIThIBaeT
(0 - 49 6annos) 3aTPYIHEHUS] MIPU TMPOBEICHHM PAcYEeTOB IO SKCIIEPUMEHTAIBHBIM
JTaHHBIM, TIOIYYCHHBIM MOCPEACTBOM SIICKTPOXHMHUYECKHX METOIOB
UCCIIEIOBaHHUS

5. MeTonnueckue ykazaHusi AJisi 00y4al0IIUXCS 110 OCBOCHUIO M CHUILTHHBI (MOLYJIS)

5.1 MeTtoandeckue yka3aHus IO OPTaHU3AIMNA CaAMOCTOSTEIBHOM PadO0ThI 00YUYaIOIIUXCSI:

[Ipuctynas K W3y4eHUIO TUCIUIUIMHBI, B MEPBYIO Odepelb OOydaromuMmcsi HEOOXOAMMO O3HAKOMHUTHCS
comepxkaHueM paboueii mporpammbl nuctuiuimabl (PITJ]), xotopas ompexaenser coaepxaHue, o0bem, a
TaKKe MOPSAIOK U3YUCHHSI U MTPETIOaBaHus yIeOHOM TUCIUILINHEL, €€ pa3/iena, YacTu.

J171 caMOCTOSATENbHOM paboThl BaKHOE 3HaYEHHE UMEIOT paszeibl «O0beM U collepikaHue AUCIUTITMHBD),
«YuebHo-MeTonyeckoe U HHGOpMAIIMOHHOE 0O0ecieyeHIe TUCIUIUIUHBD U «MaTepruaabHO-TEXHUYECKOe
obecrnieueHre JUCITUTUIMHBI, TPOrpaMMHOE obecreueHue, MpodecCuoHaIbHbIC Oa3bl TaHHBIX U
MH(OPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI».

B pazmene «O0beM u copepkaHHE AMCUUIUIMHBDY YKa3bIBAIOTCS BCE pas3leibl M TEMbl H3ydaeMoi
JTUCLUIUTMHBL, @ TAK)KE BUJIbI 3aHIATHI U TUTAHUPYEMBI 00BEM B aKaJIeMUYECKHUX Yacax.

B pasgene «YdeOHO-meTomumueckoe U HH(POpMalLMOHHOE oOecledyeHrne AMCHUIUIMHBDY — yKazaHa
peKoMeHayeMasi OCHOBHAs U IONOJIHUTENbHAS JINTEpaTypa.
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B pazmene «MarepuanbHO-TEXHUYECKOE OOECIEUeHUE TUCIUIUIMHBL, TMPOTPaAaMMHOE OOecrieueHue,
npodeccruoHanbHble 0a3bl MaHHBIX W WH(OPMAIMOHHBIE CIPABOYHBIE CHCTEMBD» COACPKHUTCS IMEpeueHb
npodeccuoHaNbHBIX 0a3 JaHHBIX U HHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX JJISi OCBOCHHUS
TACIIUATUIMHEL

5.2 Pexomennaruu o0y4aromumcs 1o padbore ¢ TeOPETHUECKUMHU MaTepHallaMu 110 TUCIUITIMHE

[Ipu uzyyennu u npopabOTKe TEOPETUUECKOT0 MaTepHana HeoOX0AUMO:

- IPOCMOTPETH elle pa3 mpe3eHTanuio Jekunu B cucreMe MOODLe, TOBTOPUTH 3aKOHCIIEKTUPOBAHHBIN Ha
JEKUMOHHOM 3aHATUM MaTepual M JOMNOJIHUTh €ro € YYEeTOM PEKOMEHJOBAaHHOM IOMOIHUTEIbHOU
JTUTEPaTyphl;

- IIPY CaAMOCTOSITEIBHOM M3yYE€HUH TEOPETUYECKOM TEMBI CAENATh KOHCIIEKT, UCIIOJIb3Ysl PEKOMEHIOBAHHBIE
B PII/] ucrounuku, npodeccruoHayibHble 0a3bl JaHHBIX U HHPOPMAIIMOHHBIE CIIPABOYHbBIE CUCTEMBI:

- OTBETUTDH Ha BOIIPOCHI JIsl CAMOCTOATEIILHON pabOoThI, TTO TeMe MpecTaBieHHbIe B myHKTe 3.2 PIT/I.

- TP IOATOTOBKE K TEKYIIEMY KOHTPOJIIO HCIIOIb30BaTh MaTepralibl (hoHa oreHouHbIX cpencts (POC).
5.3 Pexomenmanuu mo paboTe ¢ HayYHOU U y4eOHOM JIUTepaTypoit

PabGota ¢ OCHOBHOM M JONOJIHUTENBHOM JIHUTEPATYpOl SBISETCS IIaBHOM (OpMOIl caMOCTOATENbHOM
paboThl M HEoOXOoOMMa MPH MOATOTOBKE K YCTHOMY ONpPOCY Ha CEMUHApPCKUX 3aHATHAX, K Jebartam,
TECTHUPOBAaHUIO, 3Kk3aMeHy. OHa BKIIOYaeT MpopabOTKy JIEKIMOHHOTO MaTephalia M PEeKOMEHIOBAHHBIX
HCTOYHMKOB U JINTEPATYPHI 110 TEMATHKE JIEKIIUH.

KoHCHeKT JIeKInu JOJKEeH coliepKaTh pedepaTUBHYIO 3alIUCh OCHOBHBIX BOIPOCOB JICKIIUH, B TOM YHUCIIE C
ornopoii Ha pasMmeleHHsle B cucteme MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB M JIMTEPATYpPhl IO
TeMaM, BBIBOJBI MO KaXKAOMY Bompocy. KoHCIeKT MOXKeT OBITh BBITIOJIHEH B paMKax paclieuyaTKd BbIIa4uH
MPe3eHTAlUi JIGKIUH WM B OTACNBHOW TeTpaau mo mpeaMery. OH JOKeH OBITh aKKypaTHBIM, XOPOIIO
YUTAaEMBbIM, HE COAEPIKAaTh HE OTHOCALIYIOCS K TeMe UH(POPMAIUIO HITH PUCYHKH.

KoHcnieKThl HayyHOW JHUTEparypbl MPU CaMOCTOSATENBHOM IOATOTOBKE K 3aHATHUAM JOJDKHBI CONEPIKaTh
OTBETHl HA KaX/blii TOCTaBICHHBIH B TEME BONPOC, MMETh CCHUIKY Ha HCTOYHHK WH(POpPMALUU C
00s13aTeNbHBIM YKa3aHUEM aBTOpAa, HAa3BaHMS W TOJA HW3AAHUS HUCIOJIb3YeMOH HayyHOW JHMTEpaTyphl.
KoHcniekT MoOXeT ObITh ONOpPHBIM (COAEpXAaTh JHUIIb OCHOBHBIE KIIIOUYEBBIC MO3MIIMH), HO TPH 3TOM
MO3BOJISIIOIMM  JIaTh TIOJIHBIA OTBET IO BOINPOCY, MOXET ObITh MOAPOOHBIM. OO0bEeM KOHCHEKTa
OIIPENETSAETCS CAMUM CTYIACHTOM.

B nporecce paboThl ¢ OCHOBHOM U JOTIOTHUTEIIBHON JTUTEPATYPOH CTYICHT MOXKET:

- JenaTh 3allUCU IO XOAy 4YTE€HHS B BMJIE NPOCTOr0 WIM pPa3BEPHYTOrO IIaHa (co31aBaTh IEPEUYEHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UCTOYHHKE);

- COCTaBJATH TE3HUCHl (LMTHpOBaHHE HauOoJee BAKHBIX MECT CTaTbu MJIM MOHOTpaduu, KOPOTKOE
U3JI0KEHUE OCHOBHBIX MBICJIEH aBTOpA);

- TOTOBUTH aHHOTAIMH (KpaTKoe 000011IeHe OCHOBHBIX BOIIPOCOB PabOTHI);

- CO3/1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIC TE3UCHI).

5.4. PexomeH1a1iuy MO NOATOTOBKE K OTAEJIBHBIM 33aHUAM TEKYIIETO KOHTPOJISA

CobecenoBanue MpennoyaraeT OpraHu3aluio Oecelpl MpernoAaBareist co CTyAEHTaMH 10 BOIpPOcam
MPAKTHYECKOTO 3aHATUS C LIEJbI0 Oojiee OOCTOATEIHHOTO BBISBICHHUS UX 3HAHUN MO OINpeneIeHHOMY
pasgeny, Teme, mpobieme W 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 KaU€CTBA YCTHOTO OTBETA MOJIJIEKALIETO OIICHKE:

- MPaBWJIBHOCTh OTBETA 110 COAECPIKAHHUIO;

- IOJTHOTA U TIIyOuHa OTBETA;

- CO3HATEJIbHOCTh OTBETA;

- JIOTHKA U3JI0KEHUS MaTepuaa;

- PalMOHAJILHOCTh UCIIOJIb30BaHHBIX PUEMOB U CTIOCOOOB PEIlIeHUS TOCTaBIEHHONW yueOHO! 3a/1auu;

- CBOEBPEMEHHOCTh M 3((EKTUBHOCTH MCIIOIB30BAHUS HATNISIHBIX MOCOOMHA M TEXHUYECKUX CPEICTB IPH
OTBETE;

- HCII0JIb30BAaHUE JIONIOJHUTEIBHOTO MaTepraa;

- PallMOHAJIBHOCTH UCIOJIb30BAHUS BPEMEHH, OTBEICHHOIO Ha 3aJJaHUE.
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YCTHBIM OIIPOC MOXKET CONPOBOXAATHCS IMPE3CHTALUEH, KOTOpas IMOATOTaBIMBACTCA IO OAHOMY U3
BOIIPOCOB MPAKTHYECKOTO 3aHATHUS. [Ipy BRICTYIUIEHHH ¢ Mpe3eHTalueld HeoOXoauMo oOpamarb BHUIMaHUE
Ha TaKM€ MOMEHTBHI KaK:

- colep)KaHUE MPE3CHTAllMN: aKTYaJIbHOCTh TEMbI, MOJHOTA €€ PACKPBITHS, CMBICIOBOE COACpIKaHUE,
COOTBETCTBHE 3asBICHHOW TEMBI CONIEPIKAHHUIO, COOTBETCTBHE METOAMYECKAM TPEOOBaHUSIM (IIETTH. CCBHUTKH
Ha PeCypChl. COOTBETCTBHUE CONEPXKAHHS M JIUTEPATyphl), MPAKTHUECKasT HANPaBICHHOCTh, COOTBETCTBHE
CoZIepKaHus 3asiBICHHON (opMe, aJeKBaTHOCTD UCIIOJIb30BaHHS TEXHHUECKUX CPEICTB yUEOHBIM 3aqadam,
MOCIIEIOBATEIEHOCTD U JIOTHYHOCTb MPE3CHTYEMOTO Marepuara,

- odopMiieHHE TMpe3eHTAlMU: 00bheM (OMTHUMATbHOE KOJWYECTBO), AW3alH (YUTAEMOCTh, HAJIMYHE U
COOTBETCTBHE TpapUKd W aHUMAIMH, 3BYKOBOE OQOpMIICHHE, CTPYKTYpHpPOBaHUE WH(POPMAIIUH,
COOTBETCTBHE 3asBJICHHBIM TpPEOOBAaHUSIM), OPHUTHHAIBHOCTH OQGOPMIICHHS, ACTETHKA, HCIIOJIIb30BaHHE
BO3MO)KHOCTH ITPOTPAMMHO# CpeJIbl, COOTBETCTBHE CTaHIapTaM 0(hOpMIICHUS;

- TMYHOCTHBIC Ka4eCTBa: OPATOPCKUE CITOCOOHOCTH. COOIIONEHHIE PErIaMeHTa, SMOIMOHAIBHOCTh, YMEHHUE
OTBETHTBH Ha BOIPOCHI, CHCTEMATU3UPOBAHHBIC, TITyOOKHE 1 TIOJHBIC 3HAHUS 110 BCEM pa3JieiiaM IPOTrPaMMBI:
- COIEepKaHHWE BBICTYIUICHUS: JIOTMYHOCTh W3JIOKEHUS Marepuaia, PacKpbITHE TEeMbl, JOCTYITHOCTh
u3nokeHus, d¢pdextuBHOCT, TpuMeHeHus cpeactB  WKT, cmocoObl W yCIOBUSL  TOCTHDKCHHS
pPEe3yNBbTaTUBHOCTH W 3(P(HEKTUBHOCTH U1l BBIMIOJHEHHS 3a/1a4d CBOeH MpOo(eCCHOHAIBHOW WM Y4eOHOU
JESITeTbHOCTH, JOKA3aTeIbHOCTh MPUHUMAEMBIX PEUICHUH, YMCHHUE apTyMEHTHUPOBATh CBOW 3aKJIIOYCHUS,
BBIBOJIBI.

6. YueOHO-MeTOAUYecKOe U HHPOPMALIMOHHOE 00ecnieyeHue TUCIHIINHBI

6.1 OcHOBHas nuTEpaTypa:

1. Anapees, 1O. S. DnexTpoxumus METaUIOB M CIUIaBOB : ydeOHOoe mocobme. - Bech cpok oxpaHbI
aBTOPCKOTrO 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., XKypasnes, b. JI., Bunorpagosa, C. C., Hasmuena, JI. P, McxakoBa, 1. O.
ONEKTPOXUMUYECKNE METOABl HCCIEIOBAHMS JIOKAJIBHOM KOPPO3UM IACCUBUPYIOLIUXCSA CIUIABOB H
MHOTOCJIOHHBIX cHcTeM : MoHorpadus. - 2022-01-18; DneKTpoXMMHUYECKHE METOIbl HCCIEIOBAHUS
JIOKQJIbHOM KOPPO3MM IACCUBUPYIOLIMXCSA CIUIaBOB M MHoro. - Kasanp: Ka3zaHckuil HallMOHaJIbHBIN
MCCIIEIOBATENbCKUNA TeXHOJIOTHUecKuil yHuBepeutet, 2013. - 144 c. - Tekcr : anekrponnsiit / [IPR BOOKS
[caiiT]. - URL: http://www.iprbookshop.ru/64045.html

3. JIsicoBa, C. C., CxpunuukoBa, T. A., 3eBaukuii, FO. D. I[lorennmomerpus. [loTeHrmomerpuueckoe
TUTpOoBaHue : yueOHoe mocobdue. - 2031-02-04; IMorermmomerpus. [loTeHIMOMETpUYECKOEe TUTPOBAHUE. -
Cankr-IlerepOypr: Cankr-IleTepOyprekuii rocyaapcTBeHHBI YHUBEPCUTET MPOMBIIUICHHBIX TEXHOIOTUN U
mm3aiiHa, 2017. - 83 c¢. - Teker : onekrponnsii // IPR BOOKS [caiir]. - URL:
http://www.iprbookshop.ru/102547.html

6.2 JlononHUTENBHAS JIUTEPATYpA!

1. To6pweianna, H. FO., bap6una, T. M., Baronun, A. H. ®u3ndeckas XuMusi. DIEKTPOXUMHESI PACILIABOB :
yueOHOe mocobue Il cro. - Bech cpok oXpaHbl aBTOPCKOTO MpaBa; Ou3uvecKkas XUMHUS. DIEKTPOXUMHUS
pacmaBoB. - CapatoB, ExarepunOypr: [IpodobpazoBanue, Ypanbckuii (henepanbubiii yausepcuret, 2020. -
103 c. - Texkcr : snextponssii / IPR BOOKS [caiit]. - URL: http://www.iprbookshop.ru/92377.html

2. Heynaunna JI. K., [Terpona 0. C., Jlakuza H. B., Jlebenena E. JI. DnekTpoXxuMHU4YeCKre METOIBI aHATTN3A.
JlaGopatopHbIii pakTukyM : YdeOHOe mocobue mist By3oB. - Mocksa: FOpaiit, 2021. - 133 c. - Tekcr :
snextpouusiii // DBC «IOPAUT [caitr]. - URL: https://urait.ru/bcode/47363 1

3. Heuunopenko, A. I1. ®uznuko-xumudeckrue (MHCTPYMEHTAIbHBIC) METO/IbI aHAIN3A. DJICKTPOXUMUYECKHIE
Metonbl. [loTeHIIMOMETpHS ¥ KOHIYKTOMETpHUs : ydeOHO-meToaudeckoe rmocoome. - 2022-10-01;
OU3NKO-XUMHUYECKHE (MHCTPYMEHTAIBHBIE) METO/IbI aHATTN3a. DJIeKTpOXUMUdYeckue MeToibl. [loTeHumom. -
Cankr-IletepOypr: Yausepcuter UTMO, MuctutyT Xomoma m O6morexHomoruid, 2013. - 35 c. - Teker :
anekTpoHHbi // [IPR BOOKS [caiit]. - URL: http://www.iprbookshop.ru/65344 . html

6.3 MeToandeckue pa3padOTKH:
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1. Bepeexkuna H.B. HBepcHOHHAsI BOJIBTAMIEPOMETPHUS : METOMA.YKa3aHUS MO AHAIUTHYECKON XHUMUU. -
Tamb6oB: U3a-so TI'Y um.I'.P.[lepxaBuna, 2009. - 30c.

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

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

4. 9BC «Znanium.com» - 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 mpoBeneHus 3aHATHM MO JUCHUIUIMHE HEOOXOIUMO ClIeAyIollee MaTepuaibHO-TEXHUYECKOe
oOecrieueHue: ydeOHble ayqUTOPUM [AJIs TNPOBENCHUS 3aHITHH JIEKIIMOHHOTO M CEMHUHApCKOro THIIA,
TPYNIOBBIX W WHAMBHUIYaJIbHBIX KOHCYJIbTALMH, TEKYLIEr0 KOHTPOJA U MPOMEKYTOUHOM aTTecTaluw,
MTOMEIIEHUS 111 CAMOCTOSITENIbHON paboThlI.

VYdeOHbIe ayTUTOPHUN U IIOMEIICHUS ISl CAMOCTOSTEIILHON paOO0Thl YKOMIUIEKTOBAHBI CIICTIHATH3UPOBAHHOM
MeOeNbI0 U TEXHUYECKUMH CPEJCTBAMU OOYyUCHHMS, CIIY KAIIUMH JIJIs1 TIPEICTABICHHS YyueOHOW nHbOpManu
OOJIBITION ayTUTOPHH.

[TomerieHus U1 CaMOCTOSATENILHONW paOOTHl YKOMIUIEKTOBAHbI KOMITBIOTEPHON TEXHUKOH C BO3MOXKHOCTBIO
MTOAKITFOYEHHUS K ceTh "Unrepuet" 51 obecrieueHneM JI0CTyIa B AIIEKTPOHHYO
MH(POPMALIMOHHO-00pa30BaTEIbHYIO CPEAy YHUBEPCUTETA.

Jlist mpoBeeHNs 3aHATHI JICKIIMOHHOTO THITA UCTIONB3YIOTCS HA0OPBI IEMOHCTPAIIHOHHOTO 000PYI0BaHUS,
o0ecreunBaIIfe TeMAaTHYECKUE WILTIOCTPAUd (ITPOSKTOP, HOYTOYK, SKpaH/ MHTEPAKTUBHAS JIOCKA).

JIuneH3noHHOE U CBOOOIHO pacHpOCTpaHsIeMOe MPOrpaMMHOE 00ecTIedYeHHUE:
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

ITpodeccronanbhblie 6a3bl JaHHBIX U UHPOPMAITMOHHBIE CIIPABOYHBIE 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-OnOIMorpadguueckas u HayKoMeTpudeckas 0aza
nauubixX . — 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 osnektponHas OuOnmuorexka Poccuiickoit  akamemun — ectectBo3Hanms. —  URL:
https://www.monographies.ru

7. Poccuiickast rocynapctBeHHast Onbnuoreka: opunmanbheiii caift. — URL: https://www.rsl.ru

8. TamboBcKkast obnacTHast yHHBepcaibHas HayyHas ouonuoreka uM. A.C. [lymknHa: opuIanbHbli CaiT. —
URL: http://www.tambovlib.ru

9. VHuBepcurerckas OuOnuoTeka  OHJAMH:  3JeKTpoHHO-OMOnMoreunas  cucrema. —  URL:
https://biblioclub.ru

10. OBC «YuuBepcuterckast Oubnmmoreka onmaita» . — URL: http://www.biblioclub.ru
11. Dnexrponnas 6ubmuorexka TI'Y. — URL: https://elibrary.tsutmb.ru/

12. ONEKTPOHHBIN KaTajaor dyHIaMeHTaJIbHON OubmuoTeKn TTV. — URL:
https://www.tsutmb.ru/biblio/elektronnyij-katalog/
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13. DneKTpoHHas OoubamoTexa. O6pa3zoBarenbHast matgopma «FOpaii». — URL:
https://biblio-online.ru/book/sud-prisyazhnyh-442275

yIeKTpPOHHAsA HH(POPMALIMOHHO-00pa3oBaTe/ibHas cpeaa
https://auth.tsutmb.ru/authorize?response type=code&client id=moodle&state=xyz
BianMoneiictBue mpernomaBaTenss W CTYJCHTa B Tpolecce OOyYeHHUs OCYHIECTBISIETCS MOCPEICTBOM
MYJIBTUMEMHHBIX, THIIEPTEKCTOBBIX, CETEBBIX, TEICKOMMYHUKAIIMOHHBIX TEXHOJIOTHH, HUCHOJIB3YEMBIX B
ANIEKTPOHHOH HH()OPMAIIMOHHO-00Pa30BaTEILHON CPEIe YHUBEPCHUTETA.



