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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

Kon n HammenoBaHue

(yHKIMH / TPYAOBBIC komrtereHiu GI'OC BO,
(byrxirn / TpynoBsie WM HeobxoaMMOl 1 MHankaTopbl JOCTHKEHUS] KOMIIETEHIIAM
npodeccnoHaTbHbIC (hopMHpOBaHUS TPYJOBOTO
nercTBus (MIPH HAUTHIUAH WIH TIPO(heCCHOHATBLHOTO
npodcrangapra) TEHCTBUS
[1K-4 Cnocoben npoBoauts |[Ipumenser TEOPUIO u MHCTPYMEHTAJILHBIE
Hay4HBIE HCCIIEIOBAHMS 10  [3TEKTPOXUMHUYECKHE METOIBI JUIS pemeHus

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
*  TeKylMi KoHTpoisb — 70 OaoB

*  KOHTPOJIbHBIE Cpe3bl — 2 cpe3a no 10 6amioB KakapIid

Pacrnipenenenre 6aJiioB 10 3aaHKSIM:



No  [HaszBanue tembl | DopMbl Max. MeTtoauka mpoBeICHUS 3aHATUS U OLICHKU
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
ANEKTPOXUMHYE BOIPOCHI UCHONB3Ys MPOPECCHOHATILHYIO TEPMUHOIOTHIO
CKHX METOJIOB 15-19 0GannoB — CTYOEHT BiaaeeT NpEACTaBICHHBIM MAaTepUaloM,
HCCIIEIOBAHUS 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. |Oxcnepumentan | Ompoc 20 20 GaJIoB - CTYJICHT CBOOOHO BJIAJICET MAaTEPHUAIIOM, IEMOHCTPUPYET
bHasl 4yacThb DIyOOKHe, CHCTEMaTH3MpOBaHHBIE 3HAHUS, CBOOOAHO OTBEYAET Ha
ANEKTPOXUMHYE BOIMPOCHI UCHONB3Ys MPOPECCHOHATILHYIO TEPMUHOIOTHIO
CKHX METOJIOB 15-19 0GannoB — CTYOEHT BiaaeeT NPEACTaBICHHBIM MaTepUalioM,
HCCIIEIOBAHUS 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. HUroro 3a cemectp 90

HToroBast oueHka 1o 3a4ety BeicTaBisgercs B 100-0auibHOM 1IKane U B TPaIUIIMOHHON YeThIPEeXOaIbHOM

mIKaJje.

[TepeBon

100-0aJutbHOM

PEUTHUHTOBOM

OLICHKHU 10 JUCHUITIIIMHE B TpaAUIIUOHHYIO

YeThIpeX0aIbHYIO0 OCYIIECTBISETCS CIEAYIOUIMM 00pa3oM:

100-0ajuibHasg cucreMa

TpanuuoHHas cucrteMa

50 - 100 6aiutoB

3ayTeHo

0 - 49 Gaiu10B

He 3auteno

4.2 TunoBble OLICHOYHBIE CPEACTBA TEKYILIETO KOHTPOJIS

Kontponbnas padora

Tema 1. TeOpeTI/I‘IeCKI/Ie OCHOBBI SJICKTPOXUMHUYCCKUX MCTOAOB UCCICAOBAHUA




Tumnosrsle 3a1aHUS

1. 300pasuTte cxemy CTpOEHUS JBOMHOTO JIEKTPUICCKOTO CIIOsI Ha TpaHuIle paszzaena (a3 Mexmay
cepeOpSHBIM IEKTPOAOM U PACTBOPOM HHUTpATa cepedpa.

2. Yro Takoe nossipuzanus ekTpona’? Kakosa npuurHa 31oro spieHuss? OT 4ero 3aBUCUT CTETICHb
MOJISIPU3ALUY AJIEKTpoaa?

3. Ilepeuncnute OCHOBHBIE BUBI MOJISIpU3AllMU A1eKTpoaoB. KakoBa ux npuponaa?

4. JlaiiTe OLIEHKY BIUSHUS Npoliecca MOJSIPU3aLUY MIEKTPOJOB Ha IPABUIIBHOCTh PE3yJIbTaToOB
NIEKTPOXUMHUYECKUX NU3MEPEHUN?

5. IlpuBenuTe MpUMeEp CXEeMaTHYECKOTO N300paskeHHsSI AMEKTPOXUMHUYECKON SUCHKH C TIEPEHOCOM.
Onuire o0IIKe TPUHIMIIBI TOCTPOCHUS CXEMbI H YKaKUTE OCHOBHBIE 0003HAYCHUS

Omnpoc

Tema 1. TeopeTnueckre OCHOBBI JEKTPOXUMHUUECKUX METOJOB UCCICTOBAHUS
Tunosbie BOIPOCHI
1. M3 4yero cocTout 3IEKTpOXUMUYECKas sueiika?

2. [lepeuncnure yCTpOCTBA, UCIOIB3YEMBIE B JIEKTPOXUMUYECKIX MPUOOpPAX I U3MEPEHUS
WIEKTPUUECKUX IIaPAMETPOB.

3. Hepe‘-II/ICJII/ITe OCHOBHBIC BHUIbI BHGKTpOXI/IMI/I‘-IeCKI/IX SITYCCK.
4. JlaitTe onpenesieHNe MOHATHUSI «AJIEKTPOI»

5. Kakuie MUKpOTIPOIIECCHI OTPEACTISAIOT CTPOSHUE IBOMHOTO AekTpudeckoro cios (J9C) u Benuyuny
AIIEKTPOHOTO TOTEHIAIA Ha TpaHuIle paszena a3 AIeKTPoa-pacTBOp?

6. [laliTe onpeneneHune 3MEKTPOXUMUUYECKOH (3TIEKTPOIHON) peakuu

7. Kak kiaccuuuupyroTces 3IeKTPOobl O MPUPOJIE 3apsHKEHHBIX YaCcTHULl, YYACTBYIOLIUX B MeX(pa3HOM
MEePEX0E IEKTPOJHON peaKun?

8. Kakue BemecTBa Ha3bIBalOTCS ANEKTPOAKTUBHBIMU?

9. Ot uero 3aBUCUT BEIMYMHA PABHOBECHOTO IEKTPOJHOIO OTEHIMana?

10. [Ins KakuX OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX CUCTEM IPUMEHNMO ypaBHeHue Hepucra?

Tema 2. DkciepuMeHTaIbHas YaCTh JIEKTPOXUMHUECKUX METOJOB UCCIECTOBAHUS
TunoBbIe BONPOCHL:

1. YkakuTe OCHOBHBIC HEOCTATKH TOTCHIIMOMETPHUICCKIX METO/IOB aHau3a. Kakue cucTteMbl sSBISIOTCS
00BEKTOM HCCIICIOBAaHUS B METO/IaX TTOTCHIIMOMETPUH?

2. Ha yeM OCHOBaHBI METO/IbI MOTEHIIMOMETPUYECKOTO aHanu3a? Ha30BUTE AeKTpUUYECKrEe MapaMmeTphl,
UCIIOJIb3yEeMbIE B KaU€CTBE aHAIIUTUYECKHUX CUTHAJIOB B TOTEHIIMOMETPUU?

3. Kak 3aBUCHUT paBHOBECHBIN MOTEHIIMAT UHIUKATOPHOTO 3JIEKTPOAA U AIEKTPOAa CPAaBHEHUS OT
KOHIIEHTpAIK (AKTUBHOCTH) ONPEENIIEMOTr0 KOMIIOHEHTA?

4. Ha yeM OCHOBaHbI METO/IbI IPSAMOM MOTEHIMOMETpHUH? [lepedncianTe OCHOBHBIE MPUEMBI IPSIMOM
MOTEHLUOMETPUU

5. [Touemy MeTOMBI PSIMOM KOHAYKTOMETPUHU XapaKTEPU3YIOTCSI HU3KOM H30MPaTEeIbHOCTHIO?
6. Kak npenorBpaiaeTcs noisipu3anys MEeKTPoJ0B B METOIaX KOHAYKTOMETPUU?

7. Kakue TUIbl XUMAYECKHUX PEAKIUA UCTIONB3YIOTCA B aMIIEPOMETPUYECKOM TUTPOBAaHUN?

8. Ha3zoBuTE OCHOBHBIE JOCTOMHCTBA METOJI0B BOJIBTAMIIEPOMETPHH.

9. OnuuuTe BUA MHBEPCUOHHOM BOJIbTaMIiepoMeporpaMMabl. [10 kakuM mapameTpaM KpUBOM ONIPeAeIIsIeTCS
cocTtaB pacTBopa?

10. Ha yem ocHOBaH Kau€CTBEHHBIN MOISIPOrpaPuIecKuii aHaIm3?
CamocrosiTesqibHas padoTa

Tema 2. DkciepuMeHTaIbHas YaCTh JIEKTPOXUMHUECKUX METOJOB UCCIETIOBAHUS



1. Ionsipu3aiiioHHbIE  AIEKTPOXUMHUECKUE U3MEPEHHSI, IPOBEICHHBIE IIPH UCCIIEAOBAaHUHU O0OBEKTOB
BBIITYCKHOW KBaJTH(PHUKALIMOHHON pabOThl MarucTpaHTa.

2. PacueTsl Ha 6a3e 3KCIEPUMEHTAIBHBIX TAHHBIX MOJSPU3ALUOHHBIX JTEKTPOXUMUYECKUX U3MEPEHHIH,
MOJTYYECHHBIX TPU UCCIIEOBAHUH OOBEKTOB BBIITYCKHOM KBaJTM(UKAIIMOHHON pabOThl MarumcTpaHTa.

3. Uccnenosanue ancopOuun [TAB, conpoTuBieHus nepeHoca 3apsia B aHOAHOMN U KaTOTHOU
MapUUAIBHBIX 3AJIEKTPOIHBIX PEAKIUAX U MacconepeHoca Ha CT3 B OTCYTCTBUE U IPUCYTCTBUU
3AIIUTHBIX IUICHOK ITOCPEACTBOM UMIIEJAHCHOM CIIEKTPOCKOIINHI

4. Pacyetsl Ha 6a3e HKCHIEPUMEHTAIbHBIX TAHHBIX,TOTYYEHHBIX IOCPEICTBOM UMITEAAHCHOMN
CHEKTPOCKOMHHU MPH UCCIIETOBAaHUN OOBEKTOB BBITYCKHOM KBalu(UKALMOHHON pabOThl MArUCTPAHTA,

TecTupoBanme

Tema 1. TeopeTnueckrne OCHOBBI JIEKTPOXUMUYECKUX METOIOB UCCIIEAOBAHMS
Tunosbie BOIPOCHI
1. Kakas cramus popmMupoBaHusi IBOMHOTO AJIEKTPUUECKOTO CJIO0S OTIPESseT
BEJIMUMHY MOTEHIIMAaa MHAUKATOPHOTO AJIEKTPOJa B MOTECHIIMOMETPUYECKHUX
U3MEpPEHUsIX?
a) KOHIIEHTpalnnoHHas 1uhdy3ust HOHOB;
0) AMeKTpOXUMHUYECKast (AIMEKTPOAHAS) PEaAKITUS;

B) KOHBEHITUS HOHOB,;

') MUTpAIUsi HOHOB.
2. U3 xakoro marepuana J0JDKEH ObITh U3TOTOBIICH METALUTUICCKUHN DTIEKTPOI,

9YTOOBI IPH MOTPY>KEHUH B AUCTHIUIMPOBAHHYIO BOJY €0 MMOBEPXHOCTh
3apsKasiach OTpULATENbHO?

a) aKTUBHBIN METaJl;

0) OmaropoIHBI METaJLT;

B) MQJIOAKTUBHBIN METAILT,

r) TF0001 MeTaIl.
3. HazoBuTe 3JIEKTPOXUMHUYECKUI METO aHAIN3a, B KOTOPOM CKOPOCTh

AIIEKTPOXUMHUECKON peaKIny Y TIOBEPXHOCTH pabodero MeKTpoaa
JTUMUTHPYETCSI KOHIIEHTPAIMOHHOU muddy3ueit HOHOB.

a) TIOTEHIIUOMETPHS;
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0) KyloHOMeTpHS ;

B) KOHIYKTOMETPUS;

r) nosisiporpadus
4. CrangapTHBIC IEKTPOJHbBIC TOTCHIINABI ME/M, MarHUs, cepedpa 1 MapraHna

paBubl: EO 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 3 3THX METaJJIOB JIEr4ye
pactBopsieTcs B Bozie?

a) MapraHerr;

0) cepebpo;

B) M€Ib;

T') MarHuu
5. 1o 3HaYEeHUSIM OKUCTUTEILHO-BOCCTAHOBUTEILHBIX TOTEHIIUATIOB PEIOKC—TIAp

(E0 Zn 2+/7Zn0=-0,76 B ; EO Al 3+ / AI0 =— 1,66 B ; EO Cu 2+/ Cu0= + 0,34 B;
EO0 CI2 /2 CI —=+ 1,36 B) onpenenure camblii CUIIBHBIN BOCCTAHOBUTEIb.

a) Al 0;

0) CI—;

B) Zn 0;

r)Cu0

Tema 2. 3KCHepI/IMeHTaHBHaH YacCTb DJICKTPOXUMHUUYCCKUX METOAOB UCCIICAOBAHUA

1. B uem npenMyIiecTBO METO/Ia TOTEHIIMOMETPHH TI0 CPABHEHHIO C KJIACCUYCCKUM XUMHUYECKUM
agaianzom?

a) METOJl IOTEeHIIMOMETPUHN 00J1a1aeT OOJIbIel TOUHOCTHIO;

0) TOTEeHIMOMETPUYECKUI METOI MOXKET OBITh MCIOIB30BaH JIJIsl aHAIM3a OKPALICHHBIX PACTBOPOB;
B) METOJI MOTEHIIMOMETPUH BBHICOKOI(h(hEKTUBEH MpH paboTe ¢ pa30aBICHHBIMU PACTBOPAMU;

I') IpY TOTEHIIMOMETPUYECKUX U3MEPEHUSIX HE UCIOIB3YIOTCS CTaHAAPTHBIC

pacTBOPBL.
2. Kakoe yTBepKJIeHHEe HEMMPUMEHUMO K 3JIEKTpoAaM MepBoro poaa?
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a) ANEKTPOJIbI 00IaAI0T HNEKTPOHHOM MPOBOIUMOCTHIO;

0) Ha MexX(]a3HOH MOBEPXHOCTH MEKTPOA MPOTEKALT peakIysi HOHHOTO 0OMeHa;
B) 3JIEKTPOABI OOPATUMBI [0 OTHOILIEHHIO K KATHOHAM METAJIJIOB;
I) Ha ¥ MeK(}a3HOM rpaHuIle AEKTPO/IA MPOTEKACT MOTYPEAKIMS OKUCICHUS WIH

BOCCTAaHOBJICHHA.
3. Kakas xapakTepucTuka CripaBeIJIiBa JIJisl AJIEKTPOIa CPABHEHHUS ?

a) TOTEHIIMAJ IEKTPO/IA 3aBUCUT OT KOHIICHTPAIMH aHAIU3UPYEMOTO
pacTBopa;

0) MOTEHIMAJ 3JIEKTPOJIa COXPaHSIET MOCTOSHHOE 3HAYEHUE;

B) MOTEHIIMAI DJIEKTPO/IA 3aBUCHUT OT KOHIICHTPALIUHU TOCTOPOHHHX BEIIECTB;

I') IEKTPOJl XUMUUECKH HEYCTONYNB.
4. Kak paccuuThIBaeTCs KOJIMYECTBO BELIECTBA B METO/IaX KYJIOHOMETPHUUECKOTO TUTPOBAHUA?

a) MO AIEKTPOXUMHUECKOMY MOTEHIIMAY OIPEEIIIEMOTO BEIECTRa,;
6) o 0ObeMy TUTPAHTA, U3PACXOJOBAHHOTO HA TUTPOBAHUE;
B) 110 KOJIMYECTBY AEKTPUYECTBA, 3aTPAYCHHOTO Ha JIEKTPOreHEPALIUIO

TUTPaHTAa.
5. Kakoe u3 yTBepX1€HUui He MPUMEHUMO K METO/IY KYJIOHOMETPUUECKOTO TUTPOBAHUS?

a) TUTPOBaHUE MPOBOIUTCS 0€3 UHIUKAIIMU TOUKH SKBUBAJICHTHOCTH;
0) MeToA MpUMEHSIETCS 171 aHAJIM3a MYTHBIX U OKPAILIEHHBIX PaCTBOPOB;
B) IIpU KYJOHOMETPUYECKOM TUTPOBAHUH HE UCIIONB3YETCsl CTaHJapTHBIN pacTBOp;

I') METOJl XapaKTePU3yeTCsl BEICOKOH TOYHOCTBIO.
6. Kak nossipusyroTcs 37€KTpOoibl BOJIBTaMIIEPOMETPUUECKOM siueiKkn?

a) paboUMii HIEKTPOJI ¥ AIEKTPO CPABHEHUSI IPAKTUYECKU HE MOJSIPUBYIOTCS;
0) IPOMCXOIUT KMHETHYECKasi M KOHLIEHTPAIIMOHHAS MOJIIpU3aius pabodero 3JIeKTpoa;
B) MPOUCXOAMUT KOHIICHTPAIIMOHHAS MOJSIPU3AIUS TOJIBKO paboyuero aIeKTpoaa;

T') HOJSIPU3YIOTCS 00a 3neKTpoaa (pabouunii U AMEKTPOJ CPAaBHEHHUS).
7. Kakue a5ekTpoasl BXOAAT B COCTAB MOJISIporpaduaeckon suenku?
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a) 1Ba HEMOJISIPU3YEMBIX JIEKTPO/A ;

0) Z1Ba MICHTHYHBIX MOJIIPU3YEMBIX AIEKTPOJIA;
B) TPHU IEKTPOJAa — HEMOISPU3YEMBIA MHANKATOPHBIN, IEKTPOJ CPABHEHNUS U BCIIOMOTaTENIbHBII 2IEKTPOL;

T') JBa BIEKTPOJIa — MOIAPU3YEMbIi pabOoUunii 37EKTPO U HETIONISIPU3YEMBIH SIEKTPO CPABHEHUS.
8. Kakoi1 mapaMeTp UCHONb3yeTCs B KAUECTBE aHAIMTUYECKOTO CUTHAJIa B METOJIax

MPSAMOU BOJIETAMIIEPOMETPUU?

a) MOTEHIIUAJ TTOTYBOJIHBI;

0) npeaenbHbI TG HY3UOHHBIN TOK;
B) IOTEHIMAJ BbIACIICHUS;

') OCTaTOYHBIN TOK.
9. Kakyto (hyHKIMIO BBITTOJIHSAET (POHOBBIH NIEKTPOJIUT B ANEKTPOIUTUUECKOM stueiike?

a) DNIEKTPOJIUT MOBBIIIAET CKOPOCTh OCHOBHOM ANIEKTPOXUMHUECKON pEeaKLny;
0) GOHOBBII ITEKTPOIHUT YUACTBYET B IEKTPOXMMUYECKOM peakiiy Ha paboueM 3JIeKTPOAE;
B) ()OHOBBIH MEKTPOIUT MOBBIMIACT AIEKTPONPOBOAHOCTH PACTBOPA U CHITY TOKA B LICTIH;

T) (POHOBBIN PIEKTPOIUT YCTPAHIET MUTPALMOHHBIN TOK.
10. Enununei n3mepeHust 3JIeKTPONPOBOAHOCTHU SABIISIETCS

a) amrep;

0) om;

B) CHMEHC;

T') KYJIOH.

4.3 IIpomexxyTouHast aTTeCTaIMA 110 AUCIUIUIMHE POBOIUTCS B popMe 3adeTa

Tunosblie Bonpocskl 3auera (I1K-4)
1.Mcropuyeckuii o4epK pa3BUTHS NIEKTPOXUMHUUECKUX METOJIOB UCCIIEI0BaHU
2. 006mas XxapaKkTepUCTUKa IEKTPOXUMHUYECKUX METOI0B UCCIIEOBAHUS
3.OnexTpoansle mpouecchl. YpaBHeHHe HapHcTa
4. TanpBaHnmveckui snemeHT. [lomysneMeHThl, oaypeakiuu. DIECKTPOABIKYILAs CUiIa.
S.Ilonspusanus 3IIEKTPOAOB.
6.ITorenmomeTpus
7.Konnykromerpust
8. Kynmonometpus
9. BonsramnepomeTpus



10. DnexrporpaBumMeTpUs

11.Knaccuduxarms 3IeKTPOXUMHIECKUX METOJOB MCCIICIOBAHUS.
12.Mexanu3M BO3HUKHOBEHHS ABOMHOIO AnekTpuueckoro cios (12C).
13.Tlonspu3alluOHHbBIE AIEKTPOXUMHUYECKUE U3MEPEHUS

14 imnenancHasi CIEKTPOCKOIUS

15.DOTORNEKTPOKOTIOPUMETPHUS

16.06n1acTi MPUMEHEHHSI AIEKTPOXUMUIECKUX METOJIOB HCCIIETIOBAHUS

Tunosble 3aganusa 1 3adera (IIK-4)
1. Kak Ha mpakTuke onpenensieTcs BeIMYnHA CTAHJAPTHOTO AJIEKTPOAHOIO MOTEHIAIa
OKHCIIUTEILHO-BOCCTAHOBUTEIBHOMU Hapbl?

2. OnumuTe yCTpoMCTBO CTaHAAPTHOIO BOJOPOJHOTO AIEKTPOAA.

3. Kakoif 3HaK UMEIOT 3aps/ibl CTaHJAPTHBIX 3JIEKTPOAHBIX MOTEHIINAJIOB AKTUBHBIX U MAJIOAKTUBHBIX
METaJIJIOB TIPU KOHTAKTE C PACTBOPAMH COOCTBEHHBIX COJICH?

4. OOBSICHUTE CYIIHOCTh aMIIEPOMETPUIECKOTO TUTPOBAHUSI.
5.0numuTe BUJ nonsiporpaduueckoi Kpuoi. Kakue mporecchl oTpaxaeTr Kbl y4acTOK KpUBOM?

4.4. llIkana oueHUBaHUS TPOMEKYTOUHOM aTTeCTALMKI

JleckpunTopsl (YpOBHU) — OCHOBHBIC TIPU3HAKH OCBOCHHUS (ITOKA3aTeIu

Ornenka Komnerentuu
TOCTHKEHHMSI pe3ynbTaTa)

I1K-4 [Ipumensier Teopui0 M HWHCTPYMEHTAIBHBIE 3JIEKTPOXUMUYECKUE
METOZBl ISl PEIIECHUS] HAyYHO-HCCIIEAOBATEIIbCKUX U MPUKIATHBIX

«3a4YTCHO»
3amad. IIpoBomuT pacyeTbl, aHaIU3UpPYeT U HMHTEPHPETUPYET

(50 - 100 6amoB)

OKCTIEPUMEHTAIBHBIC ~ JaHHBIC,  IOJNyYEHHBIE  IOCPEACTBOM
ANEKTPOXUMHUECKAX METOIOB HCCIICIOBAHUSI.
IK-4 He w™Moxer mnOpuMEHUTh TEOPUIO W WHCTPYMEHTAIBHBIC
AEKTPOXUMHUECKUE METOJIBI TSt pemeHHs
«HE 324TEHO» HAyYHO-UCCIICIOBATENIbCKUX M TPHKIAAHBIX 3a7ad. VICTBITBIBAET
(0 - 49 6annos) 3aTPyHEHUS] MPU TPOBEJACHUN PACUYCTOB 1O IKCICPUMEHTATBHBIM
JaHHBIM, TTOJyYE€HHBIM MOCPEICTBOM JIEKTPOXUMHUYECKHX METOIOB
WCCIICIOBAHHS

5. Metoanueckue yKkazaHus JJisi 00y4al0UUXCsl IO OCBOEHHM IO TMCIUILIMHBI (MOXYJIA)

5.1 Meroauueckue yKa3aHus IO OPraHU3aUN CaMOCTOSITEIbHOI paboThl 00yUYaroMUXCs:

[Ipuctynas K W3y4eHHUIO TUCIUIUIMHBI, B MEPBYIO ouepe/b OOydarolmuMcsi HEOOXOAMMO O3HAKOMUTHCS
comepkanremM paboueii mporpammbl aucturumabl (PIT[]), koTopast ompenenseT comepskaHue, oObem, a
TaK)Ke MOPSAIOK U3YUESHHsI U MTPEToAaBaHus yueOHOM TUCIUIUIMHEIL, €€ pa3/iena, YacTu.

J1J1s1 caMOCTOSITENBHOM pabOThI BAXKHOE 3HAYCHHE UMEIOT pa3eibl «O0beM u collepiKaHue TUCIUTITMHBD),
«YuebHO-MeTonn4Yeckoe U HHGOPMAITMOHHOE 00eCTIeueHIE TUCITUTUIMHED U «MaTepruaabHO-TEXHUIECKOe
obecriedeHre TUCIUILINHEI, IPOrpaMMHOE obecrieueHue, mpodeccHoHaIbHbIe 0a3bl TaHHBIX U
MH(OPMAITMOHHBIE CIIPABOYHBIC CUCTEMBD».

B pazmene «O0veM u copepkaHWe AMCHUILIMHBDY YKA3bIBAIOTCS BCE pPa3leNbl M TEMBI HU3ydaeMOM
JTUCIUILTAHBL, @ TAK)KE BUJIbI 3aHITHIA U TUTAHUPYEMBI 00BEM B aKaJICMUYECKHUX Yacax.

B pasgene «YuebHO-MeTonmyeckoe W HMH(OpMAIMOHHOE obecreueHre AUCHUIUIMHBDY — yKa3aHa
peKoMeHyeMasi OCHOBHAS U IONOJTHHUTENbHAS JINTEpaTypa.

B pasgene «MarepuaabHO-TEXHUYECKOE OOECIeYeHne IUCLHUIUIMHBL, IMPOrpaMMHOE OOecCIeyYeHHUE,
npodeccruoHanbHble 0a3bl MaHHBIX W WH(OPMAIMOHHBIE CIPABOYHBIE CHCTEMBD) COACPKHUTCS IMEpPeUeHb
npodeccuoHaNbHBIX 0a3 JaHHBIX U HHPOPMAIIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX JJISi OCBOCHHUS
JUCIUTUTAHBL.
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5.2 Pexomennanuu o0y4aromumcs 1o padbore ¢ TeOPETHUECKUMHU MaTepHallaMu 110 TUCIUITIIMHE

[Tpu n3yuennu u npopaboTKe TEOPETUUECKOTO MaTepraia HeoOX0IUMO:

- IPOCMOTPETH €Ile pa3 npe3eHTaluo Jekuu B cucteMe MOODLe, noBTOpUTh 3aKOHCIIEKTUPOBaHHBIN Ha
JEKUMOHHOM 3aHATUM MaTepual M JOMNOJIHUTh €ro C YYEeTOM PEKOMEHJOBAHHOM JIOMOIHUTEIbHOU
JIUTEPATYPBL;

- IIPA CAMOCTOATEIbHOM M3Y4YEHHH TEOPETUYECKOU TEMBI CAENIaTh KOHCIIEKT, HCIOJIb3Yysl PEKOMEHIOBAHHbIE
B PITJ] ucrounuku, npogeccuoHanbHble 0a3bl JaHHBIX U HHPOPMALMOHHBIE CIIPAaBOYHBIE CUCTEMBI:

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

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

PabGoTa ¢ OCHOBHOM M JONOJIHUTENBHOM JHMTEPaTYpOl SBISETCS IIaBHOM (POpMOI caMOCTOATENbHOM
paboThl M HEoOXOoOMMa MPH MOATOTOBKE K YCTHOMY ONpPOCY Ha CEMUHApPCKUX 3aHATHAX, K Jebartam,
TECTHUPOBAHHUIO, 3Kk3aMeHy. OHa BKIIOYaeT MpopabOTKy JIEKIMOHHOTO MaTephalia M PEeKOMEHIOBAHHBIX
HCTOYHHMKOB U JINTEPATYPHI 110 TEMATHKE JIEKIIUH.

KoHCHeKT JIeKInu JOJKEeH coliepKaTh pedepaTUBHYIO 3alIUCh OCHOBHBIX BOIPOCOB JICKIIUH, B TOM YHUCIIE C
ornopoii Ha pa3MmeleHHsle B cucteme MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB M JIMTEPATYphl IO
TeMaM, BBIBOJBI MO KaXKAOMY Bompocy. KoHCeKT MOXKeT OBITh BBITIONHEH B paMKax pacliedyaTKH BbIIa4uH
Mpe3eHTAlUi JIGKIUH WM B OTACNIBHOW TeTpaau mo mpeamery. OH JOKEH OBITh aKKypaTHBIM, XOPOIIO
YUTAaEMBbIM, HE COAEPIKAaTh HE OTHOCALIYIOCS K TeMe HH(POPMAITUIO HITH PUCYHKH.

KoHcnieKkThl HayyHOW JHUTEparypbl NMPU CaMOCTOSATENBHOM IMOATOTOBKE K 3aHATHUAM JOJDKHBI CONEPIKaTh
OTBETHl HA KaX/bli TOCTAaBICHHBIH B TEME BOINPOC, MMETh CCHUIKY Ha HCTOYHHK HWH(POpPMALUU C
00s13aTeNbHBIM YKa3aHUEM aBTOpA, HAa3BaHMS W TOJA W3AAHUS HUCIOJIb3yeMOH HayyHOW JHMTEpaTyphl.
KoHcniekT MoOXeT ObITh ONOpPHBIM (COAEpXkAaTh JHUIIb OCHOBHBIE KIIIOUYEBBIC MO3HMIMH), HO TPU 3TOM
MO3BOJISIIOIIMM  JIaTh TIOJIHBIA OTBET IO BOINPOCY, MOXET OBbITh MOAPOOHBIM. OO0bEeM KOHCHEKTa
OIIPENIETSAETCS CAMUM CTYIECHTOM.

B nporecce paboThl ¢ OCHOBHOM U JOTIOTHUTEIIBHON JTUTEPATYPOI CTYICHT MOXKET:

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

- COCTaBJATH Te3HUCHl (LMTHpOBaHHE HauOoJee BAKHBIX MECT CTaTbl MJIM MOHOTpaduu, KOPOTKOE
U3JI0KEHHE OCHOBHBIX MBICJIEH aBTOpA);

- TOTOBUTH aHHOTAIMH (KpaTKoe 0000I1eHIe OCHOBHBIX BOIIPOCOB PadOTHI);

- CO3/1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIC TE3UCHI).

5.4. PexoMeH1a1iuy Mo NOATOTOBKE K OTAENIBHBIM 33aHUAM TEKYIIETO KOHTPOJISA

CoOecenoBaHue mpeanojaraeT OpraHU3alUI0 Oecelbl MpernojaBaTeis €O CTYIEHTaMH II0 BOIpOcaM
IIPAKTUYECKOTO 3aHATUS C LENbl0 0ojiee OOCTOATENBHOIO BBISBICHUS UX 3HAHUN IO ONPEAEICHHOMY
paszmeny, TeMe, npolieme M T.II. Bce uieHbl Ipynmbsl MOTYT ydacTBOBaTb B OOCYKICHUH, 100aBISTH
MH(POPMALUIO, TUCKYTUPOBATh, 331aBaTh BOIPOCH! U T.1.

YCTHBIE OMpPOC MOXET TMPUMEHATHCS B pas3au4HbIX (Qopmax: (QpoHTAIbHBIN, WHIWBUIYAIBHBIN,
KOMOMHUPOBaHHbII. OCHOBHBIE Kau€CTBA YCTHOTO OTBETA MOJUIEXKAILETO OLICHKE:

- IPaBUJIBHOCTB OTBETA IO CONEPIKAHHUIO;

- IOJTHOTA U TIIyOuHa OTBETA;

- CO3HATEJIBHOCTh OTBETA;

- JIOTHKA U3JI0KEHUS MaTepuaa;

- PallMOHAIILHOCTh MCIIOJIb30BAHHBIX IIPUEMOB U CIIOCOOOB PELIEHHs OCTABICHHON yueOHOil 3a1auy;

- CBOEBPEMEHHOCTh M 3((PEKTUBHOCTH MCIIOIB30BAHUS HATNISIHBIX MOCOOMH M TEXHUYECKUX CPEICTB IPH
OTBETE;

- HCII0JIb30BAaHUE JIONIOJHUTEIBHOTO MaTepraa;

- PalIMOHAJILHOCTb UCIIOJIBb30BaHUS BPEMEHH, OTBEJCHHOIO Ha 3a/laHNE.

YCTHBI OIIPOC MOXKET CONPOBOXKAATHCS IMPE3ECHTALUEH, KOTOpas IMOATOTABIMBACTCA IO OAHOMY U3
BOIIPOCOB MPAKTHUYECKOTO 3aHATUS. [IpH BRICTYIUIEHHH ¢ Mpe3eHTanueld HeoOXoauMo oOpamarb BHUIMaHUE
Ha TaKU€ MOMEHTBI KaK:
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- cofep)KaHUE MPE3CHTAlMN: AKTYaJIbHOCTh TEMbI, MOJHOTA €€ PACKPBITUS, CMBICIOBOE COJAEp)KaHUE,
COOTBETCTBHE 3asIBICHHOW TEMBI COJIEPKAHHUIO, COOTBETCTBHE METOAMYECKUM TPEOOBAaHUAM (IIETTH. CCHUIKU
Ha PeCypChl. COOTBETCTBHE COJEPXKAHHUS M JUTEPaTyphl), MPaKTHYECKash HAlpaBIE€HHOCTb, COOTBETCTBHE
coziepKaHus 3asiBICHHON (opMe, aleKBaTHOCTh UCIIOJIb30BaHUS TEXHHUUECKUX CPEJCTB yUEOHBIM 3a1adam,
MOCIIEIOBATEILHOCTD U JIOTHYHOCTb MPE3CHTYEMOT0 MaTrepuara;

- odopmiieHHE TMpe3eHTalMu: 00beM (ONTUMAIbHOE KOJIWYECTBO), IHM3aiiH (YMTaeMOCTb, HAJIWYHE HU
COOTBETCTBHE TpapUKd W aHUMAIMM, 3BYKOBOE OQOpMIICHHE, CTPYKTYypUpOBaHHE HWH(POpPMALUH,
COOTBETCTBHE 3asBJICHHBIM TpPEOOBAHUSIM), OPUTHHAIBHOCTH OGOPMIICHHS, 3CTETHKA, HCIIOIb30BaHHUE
BO3MO)KHOCTH ITPOTPaAaMMHOI CpeJibl, COOTBETCTBHE CTaHIapTaM 0(hOpMIICHUS;

- TMYHOCTHBIC KaueCTBa: OPATOPCKUE CIIOCOOHOCTH. COONIOIEHUE PErIaMeHTa, SMOIIMOHATLHOCTh, YMEHUE
OTBETUTH Ha BOIIPOCHI, CHCTEMATH3UPOBaHHbBIC, TITyOOKHE U TIOTHBIE 3HAHUS 110 BCEM pa3JiesiaM IMpOorpaMMBbl:
- CcoJepXaHWE BBICTYIUICHHUS: JIOTUYHOCTh W3JIOKCHHUS Marepualia, PacKpbITUE TEMBI, JIOCTYITHOCTh
m3noxkeHus, dPdexTuBHOCT npuMeHeHust cpeactB WKT, cmocoObl ©u  yClIOBHS  JTOCTHIKCHHUS
PE3yABTaTUBHOCTH M IPGEKTUBHOCTH AJIsS BBIONHEHUS 3a/ad CcBoed MpodeccHoHANbHOW WU yueOHOU
JEeSTeNbHOCTH, JOKA3aTeIbHOCTh MPUHUMAEMBIX PEIICHUHN, YMEHHE apryMEHTHPOBATh CBOM 3aKIIIOUYCHUS,
BEIBO/IBI.

6. YueOHO-MeTOnM4YecKoe 1 HHPOPMALMOHHOE o0ecriedeHre JUCHMIITHHbI

6.1 OcHoBHas nuTeparypa:

1. Angpees, 0. 5. Dnekrpoxumusi METaUIOB M CIUIAaBOB : ydeOHOe mocoOue. - Bech Cpok oxpaHbl
aBTOPCKOTI'O IpaBa; JJIEKTPOXUMUS METAIIOB U cIulaBoB. - MockBa: M3narensckuit JJom MUCuC, 2011. -
256 c. - Tekct : anexrponssIii / [IPR BOOKS [caiit]. - URL: http://www.iprbookshop.ru/97881.html

2. Kaiinpukos, P. A., XKypasnes, b. JI., Bunorpamosa, C. C., Hazmuena, JI. P., Hcxakosa, 1. O.
DNEeKTPOXUMUYECKHE METOAbl HCCIEIOBAHUS JIOKAJIBHOM KOPPO3UM MACCUBUPYIOLIUXCS CIUIABOB U
MHOTOCTIOMHBIX cucteM : MoHorpadwms. - 2022-01-18; DneKTpoXUMHUYECKHE METOIbI HCCIICIOBAHUS
JIOKAJIbHOM KOPPO3UM TMACCUBHUPYIOMIMXCS CIUIaBOB W MHOro. - Kazanb: KazaHckuil HalmoHaJIbHBIN
HCCIIEI0BATEIBLCKUIM TEXHONIOTHYeCKUd YHUBepeuTeT, 2013. - 144 c. - Tekcr : anexrponnsiii // [IPR BOOKS
[caiit]. - URL: http://www.iprbookshop.ru/64045.html

3. JIeicoBa, C. C., CkpunnukoBa, T. A., 3eBaunkuii, FO. 3. Ilorenuuomerpus. IloreHmomeTpuyeckoe
TATpOBaHue : yueOHoe mocobue. - 2031-02-04; TlorenuuomeTpus. [ToTeHIIMOMETpHUYECKOE TUTPOBAHUE. -
Cankr-IletepOypr: Cankr-IleTepOyprckuii rocynapCTBEHHBIA YHUBEPCUTET MPOMBIIIICHHBIX TEXHOJIOTUN H
muzaitna, 2017. - 83 c¢. - Tekcr : omekrponnsii // IPR  BOOKS [caititr]. - URL:
http://www.iprbookshop.ru/102547.html

6.2 JlonosHUTENBHAS TUTEpPATYpA:

1. Ho6peianna, H. 0., bapouna, T. M., Baronmun, A. H. ®u3nueckas xumusi. DIEKTPOXUMHUS PACTUIABOB :
yueOHOoe mocobue il crno. - Bech cpok oxpaHbl aBTOPCKOTrO MpaBa; Ousndeckas XUMUS. DIEKTPOXUMHUS
pacmiaBoB. - CaparoB, ExarepunOypr: [IpodobOpazoBanue, Ypansckuii dhenepanbupiii yauepcutet, 2020. -
103 c. - Tekct : anexrponHsiii / IPR BOOKS [caiiT]. - URL: http://www.iprbookshop.ru/92377.html

2. Heynauuna JI. K., [lerpona 0. C., Jlakuza H. B., Jlebenesa E. JI. DnekTpoxuMU4ecKre METO/Ibl aHATTN3A.
JlaGoparopHblii IpakTUKyM : Y4eOHOe mocoOue s By30B. - MockBa: HOpaiit, 2021. - 133 c. - Tekcr :
snextpoHHsiii // DBC «FOPAWTY [caiit]. - URL: https://urait.ru/bcode/47363 1

3. Heunnopenko, A. I1. ®usnko-xumMuueckne (MHCTPYMEHTAIIBHBIE) METOABI aHAJIN3A. DIEKTPOXUMHUYECKHE
Metoapl. [loTeHIMOMETpUS W KOHAYKTOMETpHUS : ydeOHo-MeToamueckoe mocobue. - 2022-10-01;
OU3NKO-XUMHYECKUE (MHCTPYMEHTAIbHBIE) METO/IbI aHAIN3A. DIEKTPOXUMUYeckre MeToabl. [loTeniuom. -
Cankr-IlerepOypr: Yuusepcuter UTMO, UnctutyT Xomona u OmorexHonoru, 2013. - 35 c. - Tekcr :
anektpoHHbIi / [IPR BOOKS [caiit]. - URL: http://www.iprbookshop.ru/65344.html

6.3 Meroauueckue pa3paboTKH:

1. Bepsexkuna H.B. lHBepcruoHHAsl BOJIBTaMIEPOMETPHUS : METOA.yKa3aHUs IO aHAIUTUYECKOW XMMHH. -
Tam60B: 1U3n-Bo TT'Y um.I.P.[lepxaBuna, 2009. - 30c.
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6.4 VHble NCTOUHMKMU:
1. XuMudeckast JHIMKJIONEANUS Ha caiite « XuMuK.py» - http://www.xumuk.ru/encyklopedia/
2. yueOHBIC MaTepHaIbl Ha caiiTe Xumuaeckoro (axkyiasrera 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-OMOMHoTeuHas cuctema - http://www.biblioclub.ru

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

Jlng mpoBeneHus 3aHATHM MO JUCHUIUIMHE HEOOXOIUMO ClIeAyIollee MaTepuaibHO-TEXHUYECKOe
oOecrieueHue: ydeOHble ayqUTOPUM [AJsl TPOBEICHUS 3aHATHH JIEKIIMOHHOTO M CEMHHApCKOro THIIA,
TPYNIOBBIX W WHAMBHUIYaJIbHBIX KOHCYJIbTALMM, TEKYLIETr0 KOHTPOJI U MPOMEKYTOUHOM aTTecTaluw,
MTOMEIIEHUS 111 CAMOCTOSITENIbHON paboThlI.

VY4eOHble ayTUTOPUH U MTOMEILIEHUS AJIsi CAMOCTOSITENIbHOM pabOThl YKOMIUIEKTOBaHbI CHEIMAIN3UPOBAHHON
MeOeNbI0 U TEXHUYECKUMH CPEJCTBAMU OOYyUCHHMS, CIIY KAIIUMH JIJIs1 TIPEICTABICHHS YyueOHOW nHbOpManu
OOJIBITION ayTUTOPHH.

[TomerieHus 11 CaMOCTOSATENILHONW paOOTHl YKOMIUIEKTOBAHbI KOMITBIOTEPHON TEXHUKOH C BO3MOXKHOCTBIO
MTOAKITFOYEHHUS K ceTh "Unrepuet" 51 obecrieueHneM JI0CTyIa B AIIEKTPOHHYO
MH(POPMALIMOHHO-00pa30BaTEIbHYIO CPEAy YHUBEPCUTETA.

Jlist mpoBeeHMs 3aHATHI JICKIIMOHHOTO THITA UCTIONB3YIOTCS HA0OPBI IEMOHCTPAIIHIOHHOTO 000PYIOBaHUS,
o0ecreunBaIIfe TeMaTHYECKUE WILTIOCTpalud (ITPOEKTOP, 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): ©a3za gaHHbeiXx. —  URL:
https://www.springeropen.com

3. Web of Science: monmutemarudeckas pedeparuBHO-OnOIMorpaduueckas u HayKoMeTpudeckas 0aza
nauHbiX . — URL: https://apps.webofknowledge.com

4. Hayunas snexktponHas oubnunoreka «KubepJlennnka». — URL: https://cyberleninka.ru

5. Hayunas snexrponnas 6ubnuoreka eLIBRARY.ru. — URL: https://elibrary.ru

6. Hayunas oanektponHas OuOnuorexka Poccuiickoit akamemuun — ectectBo3Hanms. —  URL:
https://www.monographies.ru

7. Poccuiickas rocynapctBeHHast 6nbnuoreka. — URL: https://www.rsl.ru

8. TamOoBckas obOnacTHasi yHHBepcasibHas HayuHas OubOnmmuoreka uMm. A.C. Ilymkumna. — URL:
http://www.tambovlib.ru

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

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

12. ONEKTPOHHBIN KaTrajor dyHIaMeHTaJIbHON OubmuoTeKn TTV. — URL:
http://biblio.tsutmb.ru/elektronnyij-katalog
13. OneKTpoHHas OoubnmuoTexa. O6pazoBarenpHas wiatpopma «tOpaiit». - URL:

https://biblio-online.ru/book/sud-prisyazhnyh-442275
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yIeKTpPOHHAS HH(POPMALIMOHHO-00pa3oBaTe/IbHas cpeaa
https://auth.tsutmb.ru/authorize?response type=code&client id=moodle&state=xyz
B3anMoneiicTBue mpenomaBaTenss W CTYJCHTa B Tpolecce OOyYeHHUs OCYHIECTBISIETCS MOCPEICTBOM
MYJIBTUMEIMHHBIX, THIIEPTEKCTOBBIX, CETEBBIX, TEICKOMMYHHUKAIIMOHHBIX TEXHOJOTHUH, HUCIOIB3YEMBIX B
ANIEKTPOHHOH HH()OPMAIIMOHHO-00Pa30BaTEILHON CPEIe YHUBEPCHUTETA.



