





1 Hesin v 3a1a4M U3y4YeHHUS JUCUMILIIHHBI

1.1. Hesapb aAucuumiInHbl: GOPMUPOBAHUE Y CTYJIEHTOB TEOPETUUECKUX 3HAHUN U HaBbI-
KOB MPAKTUYECKOT0 MPUMEHEHHS] COBPEMEHHBIX METOJIOB UCCIEAOBAHUS B AJIEKTPOXUMHUH.

1.2. 33}13‘11/1 JUCHUILIMHBI: OCBOCHHUE 3HAHUM TCOPCTUUCCKHUX OCHOB M IMPAKTHUYCCKOI'O
IMPUMEHCHUA COBPEMCHHBIX METOJ0B UCCIICAO0OBAHMS B DJICKTPOXUMHHU.

1.3. MecTo aucuumiaunsl B cTpykrype OOII BO

Hucuunnuna «CoBpeMEHHbIE METOJbl HMCCIIEOBAHUS B 3JEKTPOXUMHI» OTHOCHUTCS K
obs3arenpHON yactu bnoka 1 Jlucuummmael (Moaynn) yaeOHoro miaHa. B cooTrBeTcTBuu ¢ pa-
004ynM y4eOHBIM IUIAHOM JUCIUIUIMHA 3ydaeTcs Ha 1 Kypce. Bua mpomMexyTo4HON aTTecTaluu:
9K3aMEH.

N3yuenuto pucuuriauabl «COBpEMEHHBIE METOJbl HUCCIEIOBAHMUS B AJIEKTPOXUMUK
MpeIIecTByeT U3ydeHne AMCUUILINH «TepMoinHaMuKa U KUHETUKA 3JIEKTPOHBIX MIPOLIECCOBY,
«MemOpaHHas ANEKTPOXUMHUSI U MEMOpaHHbIE MaTepUaibl HOBBIX MOKOJICHUI», «CTPyKTypa H
(bU3UKO-XMMHUYECKHE CBOWCTBA MOHOOOMEHHBIX M COPOLIMOHHBIX MaTepuaioBy, «SIBIeHHS Ha
Mex(pa3HbIX TpaHUIax». J[laHHas MUCHUIUIMHA SBISICTCS TPEANISCTBYIOMICH IJis TUCUUILIAH
«OnekTpomeMOpaHHbIe U THOPUAHBIE TEXHOJIIOTUH CHHTE3a, OUYUCTKU U pazaeneHus», «llpume-
HEHUE IJICKTPOANAIIN3a C OUTIONSIPHBIMU HOHOOOMEHHBIMU MEMOpaHAMHU B 3JIEKTPOXUMHUICCKON
TEXHOJIOTHI.

1.4 IlepeyeHb MIIAHMPYEMBIX Pe3yJIbTATOB O0y4eHHS MO AMCHUILIUHE (MOYJII0), CO-
OTHECEHHBIX € IVIAHUPYEMBIMH pe3yJIbTATAMHU OCBOCHHS 00pa30BaTeIbHOM NPOrpaMMbl
N3ydyenne maHHON ydeOHOW JHMCUMIUIMHBI HAINpaBJICHO Ha (GopmupoBaHue y 00ydYaro-

HIUXCS CICAYIOINUX KOMIIETCHIIUMI:

Kox u HaumeHoBaHMe HHAUKATOpa™

PesynbTaTel 00yueHus O JUCIUILTUHE

OIIK-1. CiocoOcH BBIMOIHATH KOMILICKCHBIC OKCIICPUMCHTAJIBHBIC U PACYCTHO-TCOPCTUICCKUC UCCICAOBAHUS B
H36paHHOI>'I 00JIaCTH XUMUU WM CMEKHBIX HayK C HUCIIOJIb30BAHHWEM COBPEMCHHBIX HpI/I60pOB, IporpaMMHOTO
obecrneueHus u 6a3 JaHHBIX HpO(I)eCCI/IOHaJ'IBHOFO Ha3HA4YCHMU.

HOIIK-1.1. UmeeT cucreMaTuueckue TeopeTrude-
CKHE M ITpaKTHYeCKHe 3HaHus B N30paHHOH 00Ja-
CTH XMMHUH WM CMEXHBIX HayK, aHAIM3HPYET
BO3HMKAIOIUE B IPOLECCE HAYYHOIO MCCIEN0BA-
HUSL TpOOJEMBI C TOYKH 3PEHHS COBPEMEHHBIX
HAay4YHBIX TEOPHH, OCMBICIUBAET U JENaeT 000C-
HOBaHHBIE BBIBOJIBI U3 HAyYHOU M y4eOHOH IuTe-

partypsl.

3HaeT TCOPETUYCCKUEC U MPAKTUYCCKUC 3HAHUS B H36paHHOI>'I
00JIaCTH XUMUHU UJIH CMEKHBIX HaAyK.

YMeeT aHaNIM3UPOBaTh BO3HUKAIOIIKE B IPOLIECCE HAYYHOTO
WCCIIeIOBaHUS TMPOOJIEMBI C TOYKH 3pPEHHUSI COBPEMEHHBIX
HAYYHBIX TEOPHM, OCMBICIMBACT W JEJNAaeT OOOCHOBAaHHBIC
BBIBOJIBI M3 HAYYHOU M Y4eOHOM TUTEpaTypHI.

Brnaneer TCOPETUUCCKMMU M NPAKTUYCCKUMU 3HAHUAMU B
obyactu COBPEMCHHBIX METOJO0B HCCIIEAOBAHUA B JJICKTPO-
XHUMMHH.

NOIIK-1.2. Ucnonb3yeT CymECTBYIOIINE U pa3-
pabaThIBaCT HOBBIC METOAMKH TIONYyYCHHUS W Xa-
paKTepu3alMy BEIICCTB U MaTEPHUAIIOB JJIS PeIle-
HUS 3a1a4 B W30paHHOW 00JAacTH XUMHH WA
CMEXHBIX HayK.

3HaeT CyIIECTBYIONINE METOJUKH IONyUYeHHUs U XapaKTepu-
3aI[MM BEIECTB M MaTEpUalIOB JUIS PEIIeHHUs 3a/1ad B 00ia-
CTH COBPEMEHHBIX METOJIOB MCCIICIOBAHUSI B 3JICKTPOXUMHMHU.

YMeeT ucIoap30BaTh CYHIECTBYIOIIIUC U pa3pa6aTLIBaeT HO-
BbI€ MCETOAUKH MOJYYCHHA M XapaKTCpU3allMh BCUICCTB U
MaTepHraioB JIs pCIICHUA 3a/ia4 B I/I36paHHOﬁ obiacTu Xu-
MUH UM CMCIKHBIX HAYK.

Bnageer HaBbIKaMu MCHOJIB30BaHUS CYLIECTBYIOIIUX U Pa3-
pabOTKM HOBBIX METOJIUK TIOXYYCHUS W XapaKTepHU3aluu
BEMIECTB M MATEPUAIOB JJIs PEIICHUs 3a1a4 B M30paHHOU
00JaCTH XUMHUH WM CMEKHBIX HayK.

HOIIK-1.3. Wcnonbs3yeT COBpeMEHHOE 000pYII0-
BaHHe, MPOTpaMMHOE obOecredeHune, mpodeccro-
HaJIbHBIC 0asbl JAHHBIX u pac4€THO-
TCOPETUYCCKHUE METOAbl XUMUH JJId PCIICHUA
npodeccnoHaIbHBIX 3a1a4.

3HaeT coBpeMeHHOe 00OopyIoBaHHE, MPOTpaMMHOE obecte-
4eHue, MpodeccHoHaNbHbIE 0a3bl JaHHBIX W PACUYETHO-
TEOPETUYECKUE METOJBI XUMHUU JJI PEIIeHUs MpodeccHo-
HaJIbHBIX 33/1a4 B 00JIACTH COBPEMEHHBIX METOJIOB MCCIIE/I0-
BaHUA B OJICKTPOXHUMUH.

YMeeT WCIoNIb30BaTh COBPEMEHHOE 000pY/I0BaHKE, MPO-
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KO)_I 1 HAMMCHOBAHUC I/IHﬂI/IKaTOpa* PC3yJ’II)TaTLI 06yquH$[ 0 AUCHUILINHC

rpaMMHOe obecrieueHne, npodecCHoHaNbHBIE 0a3bl JaHHBIX
U PacYEeTHO-TEOPETHYECKHE METOIbl XUMHH JUIS PEILCHUS
npodeccHoHAIBHBIX 33/1a4.

Braneer HaBBIKaMH IIPUMEHEHHsI COBPEMEHHOTO 000pyao-
BaHMs, MPOTPaMMHOTO oOecnedyeHus, NpodeccroHaIbHBIX
0a3 JaHHBIX U PACUETHO-TCOPETHYECKUX METOJOB XUMHH
JUIsL perieHus: npodeccHoHaNbHBIX 3a7a4 B 00JIaCTH COBpE-
MEHHBIX METOJIOB HCCIICIOBAHUS B DJICKTPOXUMHH.

OIIK-2. CrocoOeH aHaau3upoBaTh, HHTEPIPETUPOBATH U 0000IIATh PE3YJIbTATH HKCIIEPUMEHTAIBHBIX U pacyer-
HO-TEOPETHYECKHUX PadOT B U30paHHON 001aCTH XUMHHU HIIM CMEXHBIX HaYK.

NOIIK-2.1. TIpoBOANT KPUTHYECKHH aHANN3 pe- | 3HAET TEOPETUUECKHE M NMPAKTHYECKUE OCHOBBI COBPEMEH-
3yJIBTaTOB COOCTBEHHBIX SKCIIEPUMEHTAIBHBIX M | HBIX METOJOB HCCIEIOBAHUS B ICKTPOXHMHH.
PacueTHO-TEOPETUUECKUX PAOOT, KOPPEKTHO HX | YMeeT MPOBOAWUTH KPHTHUCCKHM aHAM3 Pe3yibTaToB COO-
HUHTEPIPETHPYET. CTBEHHBIX 3KCHEPHMEHTAIBHBIX M PACUETHO-TEOPETHIECKUX
paboT, KOPPEKTHO MX MHTEPIPETUPYET.

Braneer HaBBIKAMHU NPOBEAEHHS KPUTHYECKOTO aHAIHM3a pe-
3yJIbTaTOB COOCTBEHHBIX AKCIIEPUMEHTAIBHBIX U PaCUeTHO-
TEOPETHUYECKHUX PAOOT, KOPPEKTHO MX MHTEPIPETUPYET.

HOIIK-2.2. ®opMyaupyeT 3aKIOYEHUS U BBIBO- | 3HAET TEOPETUUYECKUE U NMPAKTUUECKHE OCHOBBI COBPEMEH-
IIBI TIO0 pe3yJIbTaTaM aHalN3a JNTEPAaTypPHBIX JaH- | HBIX METOJOB HCCIEIOBAHUS B JICKTPOXHMHH.

HBIX, COOCTBEHHBIX 3KCIIEPMMEHTAIbHBIX M Pac- | YMeeT (popMyIHpOBaTh 3aKIIOYCHHS W BBIBOJBI 10 PE3yJiib-
4ETHO-TEOPETUUECKHX PaboT B M30paHHOH 001a- | TaTaM aHaiW3a JUTEPATYPHBIX JAHHBIX, COOCTBEHHBIX JKC-

CTHU XUMHU WJIN CMEKHBIX HAYyK. TNECPUMECHTAJIbHBIX U PACUCTHO-TCOPETUUCCKUX pa60T B 00-
JJaCTU COBPEMCHHBIX METOAOB MCCJICIAOBAHUA B IJICKTPOXU-
MHH.

Braneer HaBbikaMu (OPMYJIHPOBaHUS 3aKITIOYCHUH M BBI-
BOJZIOB II0 pe3yJibTaTaM AaHalu3a JIMTEPATYPHBIX JaHHBIX,
COOCTBEHHBIX JKCHEPUMEHTAIBHBIX u pacueTHo-
TEOpPETHYECKUX padOT B 0OJAcCTH COBPEMEHHBIX METOJOB
UCCIIENOBAHMS B DJIEKTPOXUMUH.

2. CTpyKTYypa M coiepKaHNe JUCIUIITHHBI
2.1 PacnipeaesieHne TPY10EMKOCTH AUCUMILIMHBI IO BUaM padoT

OO6mast Tpy10EMKOCTh TUCHUILIUHBI COCTaBisIeT 6 3ad.en. (216 yacoB), ux
pacrmpenieieHde 1Mo BUJaM pabOT MPEJACTaBICHO B TaOIUIE (011 CMYOeHmOos
0D0,).

Bun yue6HOM paboTh Bcero CemecTpsl
9acoB 10
KonTakTHas padora, B TOM uncie 96,2 96,2
AyIHMTOpHBIE 3aHATHS (BCEro) 96 96
3aHATHSA JIEKIIUOHHOTO TUIA 32 32
JlaGoparopHble 3aHATHS 48 48

3aHATUS CEMUHAPCKOTO TUMNA (CEMUHAPBI, TPAKTUYE-
CKHE 3aHATHUS)

HNnas konTakTHas padora:

KonTpons camocrositensaoi padotsl (KCP)

[Tpomexyrounas arrectauus (UKP) 0,2 0,2

Kypcosas pabora 16 16




CamocrosiTesibHas padoTa, B TOM YUCJIe 931 93,1
[TpopaboTka y4eOHOro (TEOpETHUECKOr0) MaTepuaa 80 80
BrinonHenne nHIUBUAYalbHBIX 331aHUN (TIOJrOTOBKA
COOO0ILIEHUH, IPe3EHTaLIUI)
Pedepar
[ToaroroBka Kk TEKyLIEeMy KOHTPOJIIO 13,1 13,1
KonTpoJn:
[ToaroroBka K 3K3aMeHy 26,7 26,7
O01mas Tpy10eMKOCTh 4ac. 216 216
B TOM YHCJIe KOHTAKT-
96,2 96,2
Hasi padoTa
3a4. efi 6 6

2.2 CTpyKTypa IMCUHMIIIMHbI:
Pacnpesnenenue Bu10B ydeOHOH pabOThl M MX TPYJOEMKOCTHU O Pa3JieliaM JUCHUIIMHBL.

KonnuectBo uacos
Breaynu-
Ne HaunmenoBanue pasennos (Tem) AyaaTopHas TOpHAst
Bcero pabota
paboTa
JI 13 JIP CPC
Baenenue. MccaenoBanue 371eKTPOXUMUYECKUX CUCTEM B YCJIO-
1. BUSIX TEPMOAMHAMUYECKOTO PABHOBECHS], CTALIMIOHAPHOTO COCTO- 42 8 0 12 22
SIHUSI
5 HccnenoBaHue 3JeKTPOXUMUIECKUX CUCTEM B HEPABHOBECHBIX 23 16 0 24 48
YCIOBUSIX
3 HccnenoBaHue CTPYKTYPhI DJIEKTPOAHBIX MATEPUAIIOB U HOHO00- 431 3 0 12 231
MEHHHUKOB
HTOI'O no paszdenam oucyuniurul 173,1] 32 0 48 93,1
KonTtpons camocrosrensHo# padotsl (KCP) 26,7
[IpomexxyTounas arrecranus (UKP) 0,2
IToaroToBka K TEKyLIeMY KOHTPOJIIO 16
OO0mmast TPYAOEMKOCTb 10 TUCIIHAILUIHHE 216
2.3 Conepxxanue pa3aesioB AUCHUIIHHBI:
2.3.1 3aHsATHS JIEKIIMOHHOI0 THIIA
Haunmenosanue dopma TEeKyIIEero
No Coneprxanue paszaena p ym
pasgceiia KOHTPOJIA
1 2 3 4
1. Brenenue. Mccneno- |Tunsl sueek u 3neKkTpoaoB, npuMensaemsix |KP, JIP

BAaHUEC DJICKTPOXUMU-
YECKUX CUCTCM B
YCIOBUAX TCPMOOH-
HaMHU4YC€CKOIr'0 paBHO-
BECHUA, CTAIUOHAPHOT'O
COCTOAHHA

IIPpU SJICKTPOXNUMHNYCCKUX U3MCPCHUAX.
HOI[I‘OTOBKa QJICKTPOAOB IJIA 3JICKTPOXH-

MHYECKHUX U3MEPEHHI. MeToabl n3MepeHus

Pa3HOCTU paBHOBCCHBIX ITOTCHIINAJIOB B

SJICKTPOXUMHYECCKUX CUCTEMAX (HOT@HHI/Ia-

JIa QJICKTpOJa OTHOCHUTECIIBHO JJICKTPOJa

CpaBHEHHMsI 0€3 TOKa U MPH €ro NMPOTEKaHHH,

pa3HOCTH MOTEHIIMAJIOB Ha MeMOpaHe 6e3
TOKa M TIPU €T0 MpOoTeKaHuu. VIcKmroueHue
[TOTEHIIMAJIOB KUIKOCTHBIX COEIMHEHNN
[PU DJIEKTPOXUMHUYECKHUX U3MEPEHUSX.
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MeTo1p1 U3MepeHUs! TOBEPXHOCTHOTO
HATSHKEHMsI Ha TPaHUIE PTYyTh-pacTBOpP: Me-
TOJl KAMJUIIPHOTO AJIEKTPOMETPA, TIOKOSI-
uiercs Kari pryty. 3mepenue noBepx-
HOCTHOTO NOTEHIIMAaJa HOHOOOMEHHOH
MeMOpaHsbl. Mi3Mepenue kpaeBoro yria
CMaYHMBaHMSI HA TPAHUIIE HOHOOOMEHHAs
MeMOpaHa—pacTBOpP.

W3mepenue BOJIbT-aMIIEpHON XapaKTEepH-
CTHUKU MEMOpPaHHOM CUCTEMBI B CTaTH4e-
CKUX ycioBusX. Onpesenenue npeaesibHOro
nuddy3noHHOTO ¥ 3EKTPOaAU(HY3HOHHOTO
ToKa. [I[puMeHeHune Bpalaronerocs 1ucKo-
BOT'0 3JIEKTPOJIa M BPAIIAIOIIETrOCs] MEM-
OpaHHOTO UCKa JUIS UCCIIEI0BaHUS MPO-
[IECCOB Ha TPAHUIIE IEKTPOI—PACTBOP U
MeMOpaHa—pacTBOp.

HccnegoBanue 3eK-
TPOXUMHYECKUX CH-
CTEM B HEpaBHOBEC-
HBIX yCIIOBHSIX

JlnHaMUYeCcKrii METO/I ¢ TIMHEHHO U3MEHSI-
IOIMM BO BPEMEHHU TOKOM MU3MEPEHUS
BOJIT-aMIIEPHOMN XapaKTEPUCTUKH dJIEK-
TPOAHOI cUCTEMbI, MEMOPaHHOM CUCTEMBI.
W3mepenne BOJIbT-aMIIEpHON XapaKTepH-
CTHKH IEKTPOIHOM CHUCTEMBI METOIOM JIU-
HEHHOM Pa3BEPTKH ITOTEHIMANIA.
IIpumeHeHne MeTO 1A LIMKIMYECKON BOJIBT-
aMIEpOMETPUH JJIs1 UCCIIEOBAHUS JIEK-
TPOXUMHUYECKHUX IIPOLIECCOB HA JIEKTPOJIE.
XPpOHONOTEHIIMOMETPUYECKUN METO K C-
CJIEIOBaHMS MEPEXOIHBIX MPOLIECCOB B
MeMOpaHol cucTeme, 3JeKTPOJHON cucTe-
Me. XpOHOAMIIEPOMETPUUECKUN METO]] UC-
CJIeIOBaHMS MEPEXOHBIX MPOILIECCOB B
MeMOpaHoil cucTeme, 3JIEKTPOIHON CUCTe-
Me.

[IpumeHeHne MeTo/1a YaCTOTHOT'O CIIEKTpa
NIEKTPOXUMHUYECKOTO UMIIEJaHCa [T HC-
CJIeI0OBaHMs 00JIaCTH IPOCTPAHCTBEHHOTO
3apsaa B CUCTEME JIEKTPOJ—PacTBOp, B
MeMOpaHa—pacTBOp.

M3mepenue uncern nepeHoca MOHOB B pac-
TBOpe MeTosioM ['urropda. M3mepenue s¢-
(EeKTUBHBIX YHCEN IIEPEeHOCca HOHOB Yepes
MOHOOOMEHHYI0 MeMOpaHy MeTos1oM [ uT-
Topda. I3MepeHune BbIX0/1a BEIeCcTBa 110
TOKY B CHUCTEME 3JIEKTPOI—PaCTBOpP.

KP, JIP

HccnenoBanue cTpyk-
TYPBbI JIEKTPOTHBIX
MaTEpUaJIOB U HOHO-
0OMEHHUKOB

[IpuMeHeHrne ONTUYECKON MUKPOCKOITUU
IS MCCIIETOBAHK MOHOOOMEHHBIX MaTe-
pHAJIOB.

WccnenoBanue 251€KTPOIHBIX MaTEPUATIOB H

MeMOpaH METOJIOM CKaHHPYIOIIEH dJIeK-

KP, JIP
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TPOHHOW MUKPOCKOIIMH B COYETAHUU C JIO-
KAJIbHBIM PEHTTE€HOCIIEKTPaIbHBIM MUKPO-
AHAJIU30M U METOJOM TyHHEJIbHOU CKaHU-
pYIOIIEl MUKPOCKOIIHH.

IIpumenenne UK-ciekrpockonuu norio-
IIEHUS 7151 U3YUEeHUsl CTPOEHUSI HOHOO00-

MCHHBIX MAaTCPHUAJIOB.

[Ipumeuanue: KP — konTposbHas padota, JIP — maboparopnas padora

2.3.2 3aHsATHSA CEMHUHAPCKOI0 TUIIA
He npenycMoTpeHsl y4eOHBIM TIIAHOM.

2.3.3 JIaGopaTopHBbIe 3aHATHS

HanmenoBanue 1abopaTtopHbIX paboT

dopma TeKyIIero
KOHTPOJIS

3

4

.| Tumsr QJICKTPOXUMHNYCCKUX AUCCK U IJICKTPOAOB, IPUMCHACMBIX ITPU

u3mepeHusx. [lonroroska anekTponoB ais uaMepenuii. smepenue
Pa3HOCTH PaBHOBECHBIX ITOTEHIIMATIOB B 3JIEKTPOXUMHUECKHUX CUCTE-
Max (OTEeHIUAN 3JIEKTPOAa OTHOCUTENBHO 3JIEKTPO/Ia CpaBHEHUS 6e3
TOKA U MPYU €ro NPOTEKaHUH, Pa3HOCTh NOTEHLIMAJIOB Ha MEMOpaHe
0e3 ToKa U MpH ero MPOTEeKaHUH, MoTeHIal pH-4yBCTBUTENLHOTO
JIEKTPO/1a, MOHCEIEKTUBHOTO 3JIEKTPOa IPH OIPEIEIeHUH HOHA
XJIOpa apreHTOMETPUYECKUM TUTPOBAHUEM).

JIP

.|I3MepeHne MOBEPXHOCTHOIO HATSKEHUS HA TPAHULIE PTYTh-PacTBOP.

H3MepeHune KpaeBoro yria CMauMBaHUs Ha TPAHHUIIE HOHOOOMEHHAs
MeMOpaHa—pacTBOp.

JIP

.|I3MepeHne BOJbT-aMIEpPHON XapaKTEPUCTUKH MEMOPaHHOI cucTe-

MBI B CTATHYECKHUX YCIOBUSIX U TUHAMUYECKUM METOJIOM C JIMHEHNHO
V3MEHSIOINMM BO BPEMEHHU TOKOM. MI3MepeHne BOIbT-aMIIEpHONU Xa-
PAaKTEPUCTUKH BJEKTPOJTHON CUCTEMBI METOJOM JIMHEMHOW pa3BepT-
KM IOTEHLHAAJIA.

JIP

.|MccnenoBanue QJICKTPOXUMHUYCCKUX MPOLECCOB HA SJICKTPOAC METO-

JJOM III/IKJII/I‘IGCKOﬁ BOJIGT-aMIICPOMCTPHH.

JIP

.|MccnenoBanue MEPEXOAHBIX ITPOLICCCOB B MeM6paHHOfI, OJICKTPOA-

HOM CHCTEeME METOJOM XPOHONOTeHIIMOMeTpuH. Mccnenosanue ne-
PEXOJHBIX MPOLIECCOB B MEMOPAHHOM, 3JIEKTPOIHON CUCTEME METO-
JIOM XpOHOAMIIEPOMETPHH.

JIP

.|MccnenoBanue ob6aacT NpoOCTPaHCTBEHHOT'O 3apsiia B MeMOpaHHOM

CUCTEMC MCTOJOM BJICKTPOXUMHUUYCCKOIO UMITCAAHCA.

JIP

.|I3mMepenne > PpeKTUBHBIX YHCeN IEPEHOCa HOHOB Yepe3 HOHO00-

MeHHYI0 MeMOpany MeTtosioM ['uttopda.

JIP

.|AccnenoBanue HOHOOOMEHHOI'0 Marcpurajia MCTOA0OM OITHUYECKOM

MHKPOCKOIIHH.

JIP

.|AccnenoBanue QJICKTPOAHOTO MaTC€pHralia U MeM6paHLI METOJOM

CKAHMPYIOILEH IEKTPOHHON MUKPOCKOIIMH B COYETAHUU C JIOKAJIb-
HBIM PEHTITE€HOCIEKTPaJIbHbIM MUKPOAHAIU30M.

JIP

[Tpumeuanue: JIP — naGopaTopnast pabota

2.3.4 IlpuMepHasi TeMAaTHKa KypCOBBIX padoT (IIPOEKTOB)

1. IlepexonHoe BpeMs XpOHOIIOTEHIIMOMETPUYECKHUX KPUBBIX F€TEPOT€HHBIX MEMOpaH
2. Pa3paboTtka nmoaxosa K MoJIy4eHHUI0 KOMIIO3UTOB Ha OCHOBE MEPPTOPHUPOBAHHBIX MEM-
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OpaH ¢ U3BECTHBIM COJIepP>)KaHUEM MOJMaHUIINHA.

3. CpaBHUTENBHOE UCCIIE0BAHNE KOMIIO3UTOB Ha OCHOBE TIOJTMAHWIIMHA M HOHOOOMEH-
HBIX MeMOpaH pa3IuYHOro TUMA.

4. V3ydenue nporecca OUUCTKH CTOYHBIX BOJ XMMHUYECKUX MPOU3BOJICTB.

5. DIIEKTPOXUMHUYECKOE TOJyYEHHUE BOJIbI C BBICOKMM OTPULIATEIbHBIM OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIM OTECHIUAIIOM.

6. V3MepeHue 3JIeKTpPOXUMUYECKUX XAPAKTEPUCTUK B BOJAHOOPTAHUUYECKUX CHCTEMaxX

7. BrnusHue XapakTepUCTHK MOBEPXHOCTH MOHOOOMEHHOW MeMOpaHbI Ha Pa3BUTHE DJICK-
TPOKOHBEKI[MU B UHTEHCUBHBIX TOKOBBIX PEKMMaX

2.4 llepeyeHb yueOHO-METOAUYECKOT0 O0ecnevYeHH sl AJ CAMOCTOATEIbLHON padoThl
00y4yaruuXxcs Mo JUCHUILINHE (MOYJII0)

Ne Bun CPC

[TepeueHs yueOHO-METOAMYECKOTO 00SCTICUCHUS JUCIIUILTAHBI
T10 BBITIOJTHEHUIO CAMOCTOSITEIILHON paOOThI

1 2

3

1 |IIpopaboTka yueOHOTO
(TeopeTnyeckoro) Mare-
puana

1. Jlykomckuii, FOpuii SIkoBneBrny. @U3NKO-XUMUYECKUE OCHOBBI
JIEKTPOXUMHUH : YICOHHK JUTSI XUMHYECKUX M XUMHKO-TEXHOJIOT.
cren. yH-1oB / FO. S. JIykomckuit, FO. JI. 'amOypr. - Jlonro-
npyaHsli : UaTennexrt, 2008. - 423 c. : un. - bubnuorp. B KoHIe
yacteid. - ISBN 9785915590075 : 777.92. - Tekcr : Henocpe-
CTBEHHBIH.

2. HamackuH, bopuc bopucosuu. Dnextpoxumus : yueOHUK / b.
b. Hamackun, O. A. Ilerpuii, I'. A. [lupnuna. - 2-e u31., ucmp. u
nepepad. - M. : Xumus : KonocC, 2008. - 670 c. : ui. - ([dns
BbICIIeH 1IKOJIbI) (Y4eOHUKH U ydeOHbIe TOCOOuS ISl CTYICHTOB
BBICIIUX Y4eOHBIX 3aBelleHul). - bubnuorp. : ¢. 659-665. - ISBN
9785981090646. - ISBN 9785953206846 : 748 p. - Tekcr :
HEINOCPEACTBEHHBIN.

3. MemOpaHHas 37eKTpoXUMUs: yuebHoe nocodue aiis o0y4aro-
IIMXCSI 10 OCHOBHBIM 00pa30BaTeNbHBIM IPOTrPaMMaM BBICILIETO
oOpa3oBaHMs YpOBHs OakaiaBpuaT U MarucTparypa o Harpas-
nenusm moarotroBku 04.03.01 u 04.04.01 / [H. A. Kononenko, O.
A. llemuna, H. B. Jlo3a u ap.] ; M-Bo oOpa3zoBanust u Hayku Poc.
®enepannn, Kybanckuii roc. yH-T. - [2-€ U3[., UCIIP. U JOIL]. -
Kpacnonap : [Kybanckuil rocyjapcTBEHHbIN YHUBEPCUTET],
2017.-290 c.

4. MeTtonnyeckue peKOMEHAAINH K OpraHu3aluy ay JUTOPHOU U
BHEayIUTOPHOH (CaMOCTOSTENbHON) paOOThI CTYIE€HTOB: METO-
nuaeckue ykazanus / coct. T.I1. Cropoxenko, T.b. [lounHOK,
A.B. becnanos, H.B. Jlo3a. — Kpacnonap: KyOaHnckuii roc. yH-T,
2018. 89 c.

2 |Bemonnenue nabopa-
TOpPHBIX paboT

Metoaudeckue peKOMEHAAMM K OpPraHu3allii ayJIuTOPHOM H
BHEAyJIUTOPHOHN (CaMOCTOSITENIbHOM) pabOThl CTYAEHTOB: METO-
muaeckne ykazaHus / coct. T.II. Cropoxenko, T.b. IlounHox,
A.B. becnanos, H.B. Jlo3a. — Kpacnonap: Ky6aHnckuii roc. yH-T,
2018. 89 c.

Y4eOHO-METONUYECKNE MaTepuasbl ISl CaMOCTOSTENIbHON pPabOThl 0OyYarOIIUXCS U3
YHUCiIa MHBAJIUAOB | JIUI C OTPAHUYEHHBIMH BO3MOXKHOCTSIMH 3710poBbs (OB3) mpenocraBisitoTcs
B (hopMax, amanTHPOBAHHBIX K OTPAHUUYEHUSIM HX 3[JOPOBBS M BOCIIPHUATHS MHPOpPMAIUH:




JInst I ¢ HapyIeHNUsIMH 3pSHUS:

— B [1€4aTHOW (hopMe YBEIUYECHHBIM HIPUPTOM,

— B (hopMe DIEKTPOHHOTO IOKYMEHTA.

JUnist i1 ¢ HapyIIEHUSIMH CITyXa:

— B IIeYaTHOM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JUst UL ¢ HapyIIeHUSIMH OTTIOPHO-/IBUTATEIBLHOTO amIapara:

— B mieyaTHoM hopme,

— B (hopMe DIIEKTPOHHOTO IOKYMEHTA.

JlaHHBII TIepeueHb MOXKET OBITh KOHKPETH3UPOBAH B 3aBHCUMOCTH OT KOHTHHTEHTa 00y-
YAIOLTUXCHL.

3. O0pa3oBaTesibHbIE TEXHOJIOTHH

Jst hopmupoBanust IpodecCnoHaTbHBIX KOMIIETEHIIUI B MPOIIECCEe OCBOCHUS Kypca Hc-
HOJIB3YETCsl TEXHOJIOTUS Po(ecCHOHaTbHO-Pa3BUBAIOIIET0 00YUYEHHS, IPelyCMaTPUBAIOIIas HE
TOJIBKO TIepe/iayy TEOPETUYECKOro MarepHaja, HO M CTHMYJIMPOBAaHHE MO3HABATEIbHBIX JEH-
CTBHUH CTyneHTOB. YacTh JEKIMOHHBIX 3aHATHH NPOBOAUTCS B hopme mpoOiIeMHBIX Jekuuid. B
paMKax J1abopaTOpHBIX 3aHATUI MPUMEHSIOTCS METO/bI IIPOSKTHOTO 00YYEHUS, HCCIIEI0BATEIb-
CKHE METO/IbI, METOJl KOHKPETHBIX CUTyalnid. B mporecce caMoCTOSITeIbHON AEATEIBHOCTH CTY-
JICHTBI YTIYOJISIOT U PacUIMPSIIOT TEOPETUYECKUE 3HAHUS, PEIAlOT PacuETHBIC 3aJaul, a TaKxKe
3aJaHus, He TpeOyromue pacu€ToB, HO JUIS BBIMOJIHEHUS KOTOPHIX HEOOXOIUMO TiTyOOKOe 3Ha-
HHUE COOTBETCTBYIOIIECTO TEOPETHYECKOTO paszzerna. s WHBAIMIOB W JIMIl C OTPAaHHMYCHHBIMH
BO3MOXKHOCTSIMU 3[J0POBBSI PEaTU3YIOTCS WHIMBHyalbHbIe 00pa3oBaTeIbHbIC TEXHOJIOTHHU, KO-
TOpBIE TIO3BOJIAIOT TIOJHOCTBIO WHAWBUIYAIU3HPOBATH COACPIKAHUE, METOABI M TEMITbI yU4eOHOI
JIeATEIFHOCTH WHBAJIN/A, BHOCHTh BOBpPEMs HEOOXOIMMYIO KOPPEKIHIO, KaK B JESTEIBHOCTh
CTy/IEHTa-MHBAIN/A, TaK U B AEATSILHOCTD PEMOAaBaTEIs.

Komnu-
Bun 3ansarus Hcnonb3yeMble HHTEpaKTUBHBIE 00pa30BaTENb-
Cemectp YECTBO
(JI, ITP, JIP) HBIE TEXHOJIOTUH
4acoB
10 JIP Bbecenpr 4
Paz6op curyanuit 6
Pabota B ManbIx rpynmnax 6
HUmoeo: 16

4. OueHo4YHbIe CpeACcTBA I TeKYLIero KOHTPOJIsl yCIIeBaeMOCTH M IIPOMEeKYTOYHOM
aTTecTaluu
4.1 ®oHJ OLIECHOYHBIX CPE/ACTB VISl MPOBeAeHUs TeKyllel aTTecTalun

KOHTPOJIBHAS PABOTA Ne 1

no aucuumuivee “ COBpeMEeHHbIE METOAbl UCCIIEA0BAHUS B AIEKTPOXUMHUHU ~
Hamnpasnenue noarorosku 04.04.01 Xumusi,
HanpasnenHocTs (po¢uiib) DNeKTpOXUMHUS

Bapuanr 1

Pazgen pa6oqel71 mporpaMmal «HccnegoBanue SJICKTPOXUMUYCCKUX CUCTCM B YCIIOBUAX TCPMO-
JUHAMHUYCCKOI'0 paBHOBCCHUA, CTAIITMOHAPHOI'O COCTOSHUS

1. OOBsiCHUTE YCTPOUCTBO SUEEK M DJICKTPOIOB, HA30BUTE 00JIACTU HUCCIIEOBAaHUMN, B KOTOPBIX
HaxXOJIAT IPUMEHEHHUE 3TU STYEHKU U ITEKTPOJIbI

2. Kakue TpeOoBaHUS NMPEABABIAIOTCA K U3MEPUTEIbHBIM MpUOOpaM, KOTOpPhIE MCHOIb3YIOTCS
JUISl U3BMEPEHHUS PA3HOCTU MOTEHIIMAJIOB B 3JIEKTPOXUMHUYECKUX cUcTeMax?
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3.

4.

AW~

[Tosicuute Meron M3MepeHus: MeX(PazHOTro HATSHKEHHUS ¢ MOMOIIbIO KalUJUIIPHOTO 3JIEKTPO-
MeTpa.
[TosicuuTe MeTO T U3MEPEHHSI IOBEPXHOCTHOT'O MOTEHIIMAaa HOHOOOMEHHOI MeMOpaHHbl.

KOHTPOJIBHASI PABOTA Ne 2
1o aucuumuinHe “ CoBpeMeHHbIE METO/IbI UCCIIEIOBAHMS B SJIEKTPOXUMUH
Hamnpasnenue noarorosku 04.04.01 Xumusi,

HamnpaBnennocts (mpoduiis) DIeKTPOXUMHUS

Pa3I[CJ'I pa60qel71 IIporpaMmbl ((HCCJ'IGI[OB&HI/IG SJICKTPOXUMHYECCKUX CUCTEM
B HCPABHOBCCHBIX YCJIIOBUAX)

Bapmuanr 1

. Kak u3zmepsitoT BospT-aMIepHble XapakKTepUCTUKU MeMOpaHHOM cucteMbl? Kakue xapakrepu-

CTHUKU MeMOpaHbl MOXKHO PaCCUUTATh U3 BOJIBT-aMIIEPHON XapaKTEPUCTUKH MEMOPAHHOM CH-
CTEMBI?

B yem npeumyiecTBa MeTOa «BpPAILAIOIIETOCS AUCKOBOTO AJIEKTPOIa» U «BPAILAOLIETOCs
MEMOPaHHOTO JTMCKa» TIePEe]] METOIaMH UCCIICIOBAHUS C HETTOIBIKHOTO JICKTPOIa, UITH
MeMOpaHbI?

K kakom ciydae HEOOXOMMO MPUMEHSTH U3MEPCHHUE BOJIBT-aMIICPHON XapaKTEPUCTUKH
JIEKTPOAHON CHCTEMbI METOOM JIMHEWHOI pa3BepTku noteHuuana? [losicauTe cBoit OTBeT.
Kakue MeTo1p1 I3MEpEeHHsI YUCell IEPEHOCa HOHOB Yepe3 OTACIbHYI0 MeMOpaHy n3BeCcTHBI? B
YeM UX MPEUMYIIECTBA U HEIOCTATKH?

KOHTPOJIBHAS PABOTA Ne 3

no aucuuiuivee “ CoOBpeMEeHHbIE METO/Abl UCCIIEI0BAHUS B AIEKTPOXUMHUHU ~
Hamnpasnenue noarorosku 04.04.01 Xumusi,
HanpasnenHocTs (po¢uiib) DNeKTpOXUMHUS

Paznen paboueii mporpammel «lccnenoBanue CTpyKTypbl
AIIEKTPOJIHBIX MaTEPUaIOB U HOHOOOMEHHUKOBY»

Bapmuanr 1

C yeMm cBsI3aHO OrpaHUYEHUE Ha pa3Mep O0BEKTOB MPHU ONTUYECKOW MUKPOCKOTIUN?
[TosicHuTe MpUHLIUI pabOThl CKAHUPYIOLIETO JIEKTPOHHOI'O0 MUKPOCKOIIA.

OOBbsicHUTE YCTPOWCTBO TYHHEIBHOIO CKAaHUPYIOLIETO MUKPOCKOIA.

Kakyto nadopmariuio MoxxHO nonydnuTs MeTo1oM MK-crieKTpocKonuu MoriomeHust HOH000-
MEHHBIX MaTepuagoB?

4.2 ®oHJ OLIEHOYHBIX CPEACTB ISl IPOBEACHUS MPOMEKYTOYHOM ATTECTALMHU

Bomnpocsl k 3adery
IIpuBeauTe MpUMeEpHI AYEEK U IIEKTPOJOB, IPUMEHSAEMBIX ITPU SJIEKTPOXUMHUYECKUX U3MeE-
penusax. OObsICHUTE YCTPOUCTBO SIUEEK U DJIEKTPOJIOB, HA30BUTE 00JIACTH MCCIEAOBaHUI, B
KOTOPBIX HAXOAAT IPUMEHEHHUE 3TH STYEUKHU U DJIEKTPOBI.
OOBscHUTE MOPAIOK NOJATOTOBKU 3JIEKTPOJIOB Mepe/l dIEKTPOXUMHUUECKUMHI U3MEPEHUSIMHU.
Jlns yero Heo6xoaMMa Takas MOATOTOBKA?
Kakue TpeGoBaHus NPEabABISIOTCS K U3MEPUTEIbHBIM PHOOpaM, KOTOPBIE UCTIOIb3YIOTCS
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11.

12.

13.

14.

15.

16.

17.

18.

19.

20.
21.

22.

23.

24.

25.

JUIS U3MEPEHUS Pa3HOCTHU MOTEHLUAIOB B 3JIEKTPOXMMHUYECKUX cHcTeMax?

B uem npuunHa BO3HUMKHOBEHUS Pa3HOCTH NMOTEHIMAIOB HA JKMJIKOCTHBIX COEAMHEHUSX?
MoxHO 11 uX paccuutaTh TeopeTtuyecku? Kak ux u3mepstoT Ha nmpaktuke? B kakux ciy-
Yasgx OHU BHOCAT OIIMOKY B M3MepsieMble BeUYHHbBI? Kak UX MOKHO yCTpaHUTh IIPU U3Me-
peHusix?

UTro Ha3bIBaIOT MOBEPXHOCTHBIM, MeX(a3HbIM HaTskeHHeM? OT Kakux TepMOAMHAMUYe-
CKUX [TapaMeTPOB CUCTEMbI OHO 3aBUCHUT?

[TosicHuTe MeTO] M3MEpeHHs MEX(a3HOrO HATSHKEHUS C MOMOIIBIO KAMWUIIPHOTO 3JIEK-
TpOMeTpa.

[Tosicaute Meron u3MepeHHst MeX(a3HOTO HATSKEHHSI C MOMOIIBIO TOKOSIICHCS Karliu
PTYTH.

OO0®bscHHUTE, TOYEMY Ha TpaHHIIE HOHOOOMEHHUK PACTBOP BO3HHKAET PA3HOCTH MOTEHIIMA-
JIOB.

[TosicHuTe METO U3MEPEHUS TOBEPXHOCTHOTO MOTEHIIMAIa HOHOOOMEHHON MeMOpaHBbI.

Yro Ha3bIBAIOT KPAEBbIM YIJIOM cMaunBaHUs? Kak M3MepstoT KpaeBble yriibl CMauyUBaHUS
Ha MeX(a3HbIX TpaHUIAX?

Kak u3mepsoT BOIbT-aMIIEpHbIE XapaKTepUCTUKN MeMOpaHHOU cuctembl? Kakue xapakre-
PUCTHKH MEMOpaHbI MOXKHO PACCUUTATh U3 BOJBT-aMIIEPHON XapaKTEePUCTUKH MEMOpaHHOK
CUCTEMBI?

Uro Ha3eBalOT TUGPY3HOHHBIM U ANEKTPoAH((OY3MOHHBIM TOKOM B IIEKTPOXUMHUYECKON
cucreme?

B uem nmpeumyIiecTBa METOA «BPAILAIOLLETOCS JUCKOBOTO 3JIEKTPOa» U «BPALLAOLIErocs
MEeMOPAaHHOr0 JMCKa» IMepe]l METOJaMH HCCIIEOBAaHUS C HEMOABHKHOIO 3JIEKTPOAA, WIIH
MeMOpaHb1?

Kakue TpeGoBaHus NPeIbABIAIOTCA K CKOPOCTH U3MEHEHHs TOKA B IMHAMHUYECKOM METOJe
C JMHEIHO M3MEHSIOLUMM BO BPEMEHU TOKOM, KOTOpBIM NpPUMEHSETCS I H3MEpEeHUus
BOJIBT-aMIIEPHOM XapaKTEePUCTUKH IEKTPOIHOIN CUCTEMbI, MEeMOPaHHOM cuCTeMBbI?

K kxakom ciyyae HE0OOXOAMMO HPHUMEHSTh MU3MEPEHUE BOJIbT-AMIIEPHOW XapaKTEPUCTHUKU
AJIEKTPOJIHOM CUCTEMBI METO/IOM JINHEWHOM pa3BepTku noteHuuana? [loscHute cBoi OTBET.
IIpuBenuTe npuMep LMUKINYECKON BOJIBT-aMIIEpOMETPUYECKON KpuBO. 1losicHuTe mponec-
Chl, IPOTEKAIOIIME B pa3IuyHbIX €€ obnacTsax. Kakyro MHPOpMaIUI0 MOXHO MOJIYYUTh U3
LUKINYECKON BOJIbT-aMIIEpPOrpaMMBbl J1eKTpoaa?

Kak m3MepsIoT XpOHONOTEHIIMOIPaMMBI M XpPOHOAMIIEPOTPaMMBI 3JIEKTPOXUMHUYECKUX CH-
crem? Kakumu mpoueccaMu ompenensiercs BUJ XPOHOMOTEHIIMOTPaMM M XPOHOAMIIEpO-
rpamm? Kakyro nH(popMaImo MOXKHO MOJIyYUTh U3 XPOHOMIOTEHIIMOTPAMM U XPOHOaMIIepo-
rpamMm?

Kakyro BelIMunHY Ha3bIBAIOT IEKTPOXUMHUYECKUM umnenancom? Kak ero usmepsawor? Ilpu-
BEJIUTE MPUMEPBl YACTOTHBIX CIIEKTPOB MMIIEAHCA OCHOBHBIX 3JIEMEHTOB M UX KOMOHHa-
LIMH, KOTOPBIE MCIIONB3YIOTCS UIsl OUCAHUS DJIEKTPOXUMHYECKUX CHCTEM.

HazoBure Buab! ynicen nepeHoca HOHOB. OT Yero 3aBUCST YUCIIa IEPEHOCAa UOHOB B 3JIEK-
TPOXUMHUYECKUX CUCTEMAX?

Kakumu metogamu n3MepstoT 4uciia IepeHoca HOHOB B pacTBopax”?

B uem 3akrouaercs TpyIHOCTb U3MEPEHMSI YACEN IIEPEHOCA HOHOB YEPE3 OTAEIBHYI0 MEM-
Opany?

Kakue MeToab! n3MepeHus Yucesl IepeHoca HOHOB Yepe3 OT/IENIbHYI0 MEMOpaHy U3BECTHBI?
B yem ux npenmyiiecTBa U HEIOCTATKH?

Yro Ha3bIBaIOT BBIXOJIOM BEILIECTBA 10 TOKY B cHcTeMe 3eKTpoAa—pacTBop? Kak ero mnsme-
pAoT?

Kakyto nadopmanuio 1aéT onTHueckas MUKPOCKOIUS MPH UCCIEOBAHUN SIIEKTPOAHBIX U
MOHOOOMEHHBIX MaTepuaioB? C yeM CBSI3aHO OIpaHUYEHHE Ha pa3Mep 0ObEKTOB MPH OITH-
4eCKOW MUKPOCKOIIHMH?

[Tosicuute npUHIMN pabOThl CKAaHUPYIOUIETO 3JIEKTPOHHOTO MUKpockomna. Kakue tpebosa-
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26.

27.

28.

—

~

11.

12.

13.

14.

15.

16.

17.
18.

19.

HUSL TPEIBABISAIOTCS K UCCIelyeMbIM o0pa3laM MpH CKaHUPYIOUIeH 3JEeKTPOHHOM MHKpO-
CKOIMUU?

[Tosicuute mponeccsl, MPOTEKAIONINE MPHU JOKAIbHOM PEHTT€HOCIEKTPaIbHOM MHUKpOaHa-
nu3e oOpasia.

OObsicHUTE YCTPOMCTBO TyHHEJIBHOTO CKaHUPYIOLIEro Mukpockomna. C ueM CBS3aHO Orpa-
HUYCHHE Ha pa3Mep OOBEKTOB MPU TYHHEIHHON CKaHUPYIOMIEH MUKPOCKOTTUH?

Kak usmepsror MK-criekTpbl moHOOOMEHHBIX MaTepuanoB? Kakyro mH)OpMaIuio MOXHO
noyduTh MeTo oM MK-criekTpockonuu morIoneHusl HOHOOOMEHHBIX MaTepPHAIOB?

Bonpocsl k 3x3ameny
Tunsl s9eeK U 2JIEKTPOIOB, IPUMEHIEMBIX TP 2JICKTPOXUMHYECKUX U3MEPEHHUSAX.
IToaroToBKa 31EKTPONOB I JIEKTPOXUMUYECKUX U3MEPEHUN.
MeToapl n3MepeHus pa3HOCTH PAaBHOBECHBIX IIOTEHIIUAJIOB B JIEKTPOXUMUYECKUX CHUCTEMAaX
(moTeHIuMana 3JIeKTPoAa OTHOCUTENFHO 3JIEKTpOo/ia CpaBHEHHsI 0€3 TOKa U MPH €ro MpOoTeKa-
HUM, PA3HOCTH NOTEHIIMAJIOB HAa MeMOpaHe 0e3 TOKa U NPH €ro NPOTEKAHUH.
HckimoueHre NoTeHIUAIOB KUAKOCTHBIX COEAUHEHUN NP ANEKTPOXUMUYECKUX U3MEPEHU-
AX.
MeTtobl U3MEPEHUS MMOBEPXHOCTHOTO HATSKEHUS Ha TPaHMIE PTYTh-pacTBOP: METOJ Ka-
NWUIIPHOTO AIEKTPOMETPA, MOKOALIEHCS KalllId PTYTH.
N3mepenre moBepXHOCTHOTO MOTEHIIMAIa MIOHOOOMEHHON MEMOpaHBI.
M3mMepeHue kpaeBoro yria CMauMBaHUs Ha TpaHULie HOHOOOMEHHast MeMOpaHa—pacTBOp.
H3mepeHune BONbT-aMIEPHON XapaKTEPUCTUKU MEMOPaAHHON CHCTEMbI B CTATUYECKUX YCIIO-
BUSIX.
Omnpenenenne npeaeabHoro 1ud y3uoHHOTO U 3IEKTPo (P (Hy3HOHHOTO TOKA.
[TprMeHeHre BpalaroIerocsi AMCKOBOIO IEKTPOA U BPAIAIOIIErocsi MeMOPaHHOTO JUCKa
JUIs UCCIIEI0BaHMs IIPOLIECCOB HA TPaHUILIE AIIEKTPOA—PAacTBOP U MEMOpaHa—pacTBOP.
JluHamMuueckuii METOJ ¢ JIMHEHHO M3MEHSIOIIMM BO BPEMEHHM TOKOM WM3MEPEHHUS BOJIBT-
aMIIEPHON XapaKTEPUCTUKHU AJIEKTPOJHON CHUCTEMbI, MEMOpaHHOIl cuctembl. M3mepeHue
BOJIBT-aMIIEPHON XapaKTEPUCTUKH JJIEKTPOIHON CUCTEMBI METOJOM JIMHEHHOW pa3BepTKU
MOTEHIMAA.
[TpumeHeHne MeTOa LUKINYECKON BOJIBT-aMIEPOMETPUN Ul UCCIIENOBAHUS DIIEKTPOXHU-
MHYECKHX ITPOLIECCOB HA JIEKTPOJIE.
XPOHOIOTEHIIUOMETPUYECKUN METO]I UCCIIEOBAHUS MEPEXOAHBIX MPOLIECCOB B MEMOpaHOH
CUCTEME, DIIEKTPOJIHON CHCTEME.
XpoHOAMIEPOMETPUUYECKUI METOJl UCCIIEOBAaHUS MEPEXOAHBIX MPOILECCOB B MeMOpaHOM
CUCTEME, DIIEKTPOJHON CHUCTEME.
[TpuMeHeHne MeTOla 4YaCTOTHOI'O CHEKTPA JIEKTPOXMMHUECKOTO UMIIEaHCca AJIsl UCCIIENO-
BaHUsl 00JIaCTH MPOCTPAHCTBEHHOTO 3apsiia B CHUCTEME AJIEKTPOJ—pPacTBOp, B MeMOpaHa—
pacTBop.
W3mepeHue uncen nepeHoca HOHOB B pacTBope MeroaoM ['urropda. U3smepenue sgppexTus-
HBIX YHCeJl IlepeHoca HOHOB yepe3 HOHOOOMEHHYI0 MeMOpaHy MmetoqoM ['mrropda. M3me-
pEHME BBIXOJa BEUIECTBA IO TOKY B CHCTEME 3JIEKTPOA—PACTBOP.
[TprMeHeHne ONITHYECKOM MUKPOCKOIHH JJISl HCCIIEI0BAHNS HOHOOOMEHHBIX MaTepHAIOB.
HccnenoBanue 3JIEKTPOJHBIX MaTepUaloB U MEMOpaH METOJOM CKaHUPYIOLIEH 3IeKTPOH-
HOM MMKPOCKOIIMM B COYETAHHMM C JIOKAJIBHBIM PEHTI€HOCHEKTPAIbHBIM MUKPOAHAIU30M U
METO/I0M TYHHEIBHOW CKaHUPYIOIIEN MUKPOCKOIIUH.
[Tpumenenne MK-crnekTpOoCKONUU MOTIIOMIEHUS Ui M3YYEHUS CTPOEHHSI MOHOOOMEHHBIX
MaTepHaIOB.

[Tpumep O6uneTa K SK3aMeHy
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OI'bOY BO «KyOaHCkuii rocy1apcTBEHHBIN YHUBEPCUTET
@DaxynbTeT XUMUU U BBICOKUX TEXHOJOTUI
Kadenpa pusndeckoii xumun
Hanpasnenue noarorosku 04.04.01 Xumus,
Hampasiennocts (poduis) DIeKTpOXUMUs

JucuumiuHza “ CoBpeMeHHbIE METO/Ibl UCCIIEI0BAHUS B DJIEKTPOXUMUU ~

BK3AMEHAIIMOHHBII BUJIET Ne 1.

1. Tumebl Y€K U IEKTPOJOB, MPUMEHIEMBIX MTPH JIEKTPOXUMUUYECKUX U3MEPEHUSIX.

2. XpOHOMOTEHIIMOMETPUUECKUI METOJ| UCCIIEeI0OBaHUsI MEPEXOIHBIX MPOLIECCOB B MeMOpaHOH
CHUCTEME, JJIEKTPOIHOMN CUCTEME.

3. UccnenoBanue 37M€KTPOIHBIX MaTepUaioB 1 MEMOpPaH METOJIOM CKaHHUPYIOIIEH 3JIEKTPOHHON
MHUKPOCKOIIUH B COYETAHUU C JIOKAJIbHBIM PEHTTEHOCIIEKTPATbHBIM MUKPOAHATN30M

3aBenyronuii kageapoit
buznyeckoit XumMuu, 1.X.H., Mpod. B.1. 3a6onoukuit

OreHouHBIE CpesICTBa AJIsl HHBAIUJOB U JIUL] C OTPAHUYEHHBIMU BO3MOXKHOCTSIMH 3]10pO-
BbsI BBIOMPAIOTCS C yUYETOM MX MHIUBUAYAIBHBIX IICUXO(PU3NIECKUX OCOOCHHOCTEH.

— [IpY HEOOXOIMMOCTH MHBAJIUIAM M JIMIIaM C OFPAaHUYEHHBIMU BO3MOKHOCTSIMH 3]10pO-
Bbs [IPEIOCTABIIAETCS JOIOJHUTEIBLHOE BPEMs ISl IIOJrOTOBKM OTBETA HA 3K3aMEHE;

— [IpU IPOBEJICHUH IPOLEIYPbl OLIEHUBAHUS PE3YIbTATOB 00yUeHHs] HHBAINIOB U JIULL C
OrpaHMYEHHBIMHU BO3MOXHOCTSIMHU 3/10pPOBbsI IPEAYCMATPUBAETCSA HUCIIOJIb30BAaHHE TEXHUYECKUX
CpEeACTB, HEOOXOUMBIX UM B CBSI3U C UX UHAUBUYAIbHBIMU OCOOEHHOCTSIMU;

— IIpU HEOOXOAMMOCTH JJIsl 00YHAIOIIKXCS C OTPAHUYEHHBIMU BO3MOXHOCTSIMU 3/10POBbSI
U MHBAJIMJOB IpOIlelypa OLIEHUBAHUS Pe3yJIbTaTOB OOyUYEHHs MO JAUCLUILUIMHE MOXET IpPOBO-
JUTHCS] B HECKOJIBKO 3TaIloB.

ITponenypa oneHUBaHUs Pe3ylbTaTOB OOyUeHHs] WHBAIMIOB U JIUI[ C OTPAHUYECHHBIMU
BO3MOXKHOCTSIMHU 3/10POBbsI 10 AUCHUILIMHE (MOJYJII0) MPEIyCMaTpPUBAET MPEIOCTABICHNUE HMH-
dopmanuu B hopMax, aAalTUPOBAHHBIX K OTPAaHUYEHUSM UX 3/10pOBbSl M BOCHPUATHUS HH(POpMa-
IUH:

JUist T ¢ HapyIIEHUSIMH 3pEHHMSL:

— B Mie4yaTHOU (popme yBeIHMUEHHBIM HIpUPTOM,

— B (popMe 2IIEKTPOHHOT O IOKYMEHTA.

Jlig U1 ¢ HapyLIeHUsIMU CiyXa:

— B I1e4aTHOM (opme,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

JUist Ti1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO amapaTa:

— B TIle4aTHOU opme,

— B (popMe 2IIEKTPOHHOT O TOKYMEHTA.

S. IlepeyeHb OCHOBHOH M JONMOJHHUTEJILHOW y4eOHOH JHTEpPaTypbl, HEOOXOAUMOI
JJISE OCBOEHM S JUCUMILIMHBI (MOXYJIS)

5.1 OcHoBHas UTEparypa:

1. Jlykomckuii, FOpuit SkoBneBnd. @U3NKO-XUMUYECKHUE OCHOBBI ANEKTPOXUMHUH : yueo-
HUK JUII XUMHUYECKHX U XUMHUKO-TEXHOIIOT. crell. yH-ToB / FO. f. JIykomckuii, 0. [1. TamOypr. -
Honronpyansriii : Uaremnext, 2008. - 423 c. : un. - bubnuorp. B konie yactei. - [SBN
9785915590075 : 777.92. - TekcT : HEMOCPEICTBEHHBIMN.
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2. lamackuH, bopuc bopucosuu. Dnexkrpoxumus : yueonuk / b. b. Jlamackun, O. A.
[Merpuii, I'. A. Hupnuna. - 2-e u3a., ucrp. u nepepad. - M. : Xumus : KonocC, 2008. - 670 c. :
ui. - (s Beicieit mkosibl) (YueOHUKH U y4eOHbIE TOCOOUS /IS CTYJICHTOB BBICIIUX YU4€OHBIX
3aBesieHuil). - bubnuorp. : c. 659-665. - ISBN 9785981090646. - ISBN 9785953206846 : 748 p.
- Tekcr : HEMOCPEICTBEHHBIMN.

3. MeMOpaHHast IeKTPOXUMHUS: yueOHOe mocodue sl 00yJaroXCs IO OCHOBHBIM 00-
pa3oBaTeNIbHBIM NPOrpaMMaM BhICIIEro 00pa3oBaHusl ypOBHs OakajlaBpHaT U MarucTparypa mno
HanpasneHusM noarorosku 04.03.01 u 04.04.01 / [H. A. Kononenko, O. A. Jlemuna, H. B. Jlo3za
u ap.] ; M-Bo ob6pazoBanus u Hayku Poc. denepanun, KybaHnckuii roc. yH-T. - [2-€ U31., UCIIP. U
nott. ]. - Kpacaonap : [KybaHckuii rocygapcTBeHHbIN yHEBEpcuTeT], 2017. - 290 c.

5.2 JlonoynHUTENNbHAS JIUTEPATYPA:

1. Meroanueckue peKOMEHIallul K OpraHu3alii ayAUTOPHON U BHEAyAUTOPHOU (camo-
CTOSITEIBHOM) pabOThI CTYIEHTOB: MeToandeckue ykaszanus / coct. T.I1. Ctopoxkenko, T.b. Ilo-
ynHOK, A.B. becnianos, H.B. Jlo3za. — Kpacuonap: Kyb6anckuii roc. yu-t, 2018. 89 c.

5.3. llepuoauyeckue U3aaHUS:
1. XKypnan "Dnexkrpoxumus".
2. XKypuan "®uznyeckas xumus'.

6. Ilepeuenb pecypcoB HHGOPMANMOHHO-TEJIEKOMMYHUKAMOHHON ceTn «UHTep-
HET», He00XOUMBIX /IJIsl OCBOCHUS THCIUIIINHBI (MOLYJIs1)

1. eLIBRARY - Hayunas snexrponnas 6ubmmoreka (Mocksa) http://www.elibrary.ru/

2. DIeKTpOHHAs KOJUISKIIMS HAy4YHOH M TEXHUYECKOH MOJTHOTEKCTOBOM U 6nbmuorpadu-
yeckoit naopmarun ScienseDirect — http://www.sciencedirect.com

7. MeToauyeckue YyKa3aHusi AJs1 OOyYAIOUIUXCA IO OCBOEHHMI0 THCHMILIMHBI
(MmonxyJis)

VYcnemHoe OCBOEHHE AMCIUIUIMHBI TPENINOoiaraeT AakTUBHOE, TBOPUYECKOE YyuyacTue
CTYyJIEHTa MyTeM IJIAHOMEPHOM, TOBCETHEBHOM pabOTHI.

OO01re peKoMeHIaIuu
N3yuenne AUCIUIUIMHBI CIeIyeT HAaUMHAThH C MPOpabOTKU paboyeit mporpaMmel, ocoboe
BHUMaHUE, YCISs IEsIM U 33J1a4aM, CTPYKTYpe U COJIEpIKaHUIO Kypca.

CamocrosiTenbHast paboTa IPOBOAUTCS C LEIbIO YIIyOlIeHHsl 3HAaHUHM MO JUCHUILIMHE U
peayCcMaTpUBAEeT:

- YTEHUE CTYJAEHTaMH PEKOMEHJIOBAaHHOM JIUTEPATyphbl U YCBOEHHUE TEOPETUUECKOTO Ma-
Tepuana AMCUUIUINHBL;

- IOATOTOBKY K JJaOOPAaTOPHBIM 3aHATHIM;

- paboty ¢ IHTepHET-UCTOUHUKAMU;

- MOJITOTOBKA K 3a4eTy.

[InanupoBaHHe BpEMEHHM Ha CaMOCTOSTEIbHYIO PabOTy, HEOOXOIMMOrO Ha H3y4YeHHE
HACTOSIIEH AUCIUIUTNHBI, CTyIEHTaM Jy4Ille BCETO OCYIIECTBISITh Ha BECh CEMECTp, IpeaycMaT-
pHBast IPH 3TOM PETyJIIPHOE OBTOPEHHE NMPONUAEHHOr0 MaTepuana. Marepuar, moJly4eHHbIH Ha
JIEKIIUAX, HeO6XOJII/IMO PETYIIAPHO JOIOJIHATE CBEACHUAMU U3 JIMTCPATYPHBIX HCTOYHUKOB, IIPpH-
BE/ICHHBIX B paboueil mporpamMme JUCIUIIIHHBIL.

Pabora ¢ KOHCIIEKTOM JIEKIIHIT

[IpocMOTpUTE KOHCIIEKT Cpa3y Mocie 3aHITHUH, OTMEThTE MaTepruall KOHCIEKTa JIEKIUH,
KOTOpBIM BBI3BIBAET 3aTPyJHEHHUS Uil NOHUMaHus. [lomblTaiiTech HAWTH OTBETHI HA
3aTPYJTHUTENbHBIE BOMPOCHI, UCIOIb3YsI PEKOMEHAYEMYIO JUTeparypy. Ecim camocTosaTenbHO
HE yAalioch pa3o0parbes B MaTepuaie, cPopMyIupyiuTe BOMPOCH U OOPATUTECH 32 TOMOIIBIO K
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MpernoAaBaTeNio Ha KOHCYJIbTAllMM WM Onukaiiiei nexkuuu. PerynsipHo oTBoauTe Bpems AJis
MOBTOPEHUS] TPOMJIEHHOTO MaTepualia, MpOBEpsisi CBOM 3HAHUS, YMEHHUS W HABBIKH IO
KOHTPOJIbHBIM BOIIPOCAM.

BrinonHeHue 1a00paTopHbIX paboT
Ha 3anatum nomyuurte y mpenonaaBaTens rpaduk BBIIOJHEHUS JaOOPAaTOPHBIX padoT.
[ToyunTe Bce HeoOXxoammoe Meronumueckoe obecreuenue. [lepex mocemeHnem nabopaTtopuu
U3yYUTE TEOPHUIO BOIPOCA, MPEIOIAraeMoro K UCCIEI0BaHUIO, 0O3HAKOMBTECH C PYKOBOJCTBOM
10 COOTBETCTBYIOIIEH pabOTe W TMOATOTOBBTE NPOTOKOJ IPOBEACHUS PAaOOTHI, B KOTOPBIH
3aHECHUTE:
— Ha3BaHHUE paboThI;
— 3aroTOBKH TaOJHIL JJIS 3aII0THEHUS SKCIIEPUMEHTATbHBIMU JTAHHBIMH HAOIOACHUH;
— ypaBHEHHUS XUMHUYECKUX PEaKIMi MpeBpaIleHuii, KOTOpsle OYIyT OCYIIECTBICHBI MPH
BBIITOJTHEHUH YKCIIEPHMEHTA;
— pacueTHble HOPMYIIBI.
Od¢opmieHne 0T4ETOB JOJKHO IPOBOAUTHCS IMOCIE OKOHUAHUS padOThI B J1a0OpaTOPHUH.
Jlns TOATrOTOBKM K 3alllUTe OTYeTa CJIEeIyeT NpPOAaHAIU3UPOBATh AKCIIEPUMEHTAIBHBIC
pe3yJbTaThl, CONOCTAaBUTh MX C HM3BECTHBIMU TEOPETUYECKHMHU ITOJIOKECHUSIMH, CIIPABOYHBIMH
WINA JIUTEPATYPHBIMH JaHHBIMH, OOOOIIUTH pe3yJIbTaThl MCCIEIOBAHHWNA B BHUJE BBIBOJIOB II0
paboTe, MOATOTOBUTH OTBETHI HAa BONPOCHL, INPHBOAWMBIE B METOAMYECKHX YKa3aHUSAX K
BBITIOJTHEHHIO JIAOOPATOPHBIX PadoT.

Meroanueckue peKOMEHJAIMU TMPENoAaBaTeIsIM M0 METOAUKE MPOBEIACHUS OCHOBHBIX
BUJIOB Y4EOHBIX 3aHATUN

Jlexuun

Metoanka yTeHus JIEKIUN

Jlexuuu SIBISIOTCSI OJTHUM M3 OCHOBHBIX METOJIOB OOYYEHHS MO JAMCLUUIUIMHE, KOTOPbIE
JIOJKHBI PeIlaTh CIEAYIOIINE 3a/1a4Uu:

— UW3JI0OKUTh BAKHEWIIMKA Marepuan MOporpaMMbl Kypca, OCBEIIAIONIMNA  OCHOBHBIE

MOMEHTHI;

— Pa3BUTh y CTYJEHTOB MOTPEOHOCTh K CAMOCTOSITEILHON paboTe Ha/l yueOHOU U HayYHOU

JIUTEPATypOi.

I'maBHOM 3amauel KaKI0M JIEKIUM SIBJISETCA PACKPBITHE CYIIHOCTH TEMBI M aHAIU3 €e
[JIAaBHBIX TMOJOKEHUI. PeKOMeHlyeTcss Ha MEepBOM JIEKUUU JOBECTU /0 BHUMAHHUS CTYJIEHTOB
CTPYKTYpYy Kypca U €ro pasjienbl, a B JaJbHEHIIEeM YKa3blBaTh Hauajao KaXkJ0To paszena, CyTh U
€ro 3a7iauul, a, 3aKOHYHMB M3JI0’KEHHE, NTOIBOJAUTE UTOT 110 3TOMY pa3zeiy, YToObl CBS3aTh €ro Co
CJIETYIOIIHM.

Conaeprxanue JTeKIui

Coneprkanue JIGKIUN ompenensieTcss padoued nmporpammoit kypca. Heobxoammo, 4ToOb!
KayK7ast JISKIIHMsI OXBaThIBaJla M MCYEPIIbIBATIAa OTPEICICHHYIO TEMY Kypca U IpecTaBisiia co0oit
JIOTUYECKH BIIOJIHE 3aKOHYEHHYIO paboTy. Jlydie COKpaTUTh TEMY, HO HE JOMYyCKaTh IepephiBa
ee B TAKOM MECTe, KOT/1a OCHOBHAsI UJiesl ellle IOJTHOCThIO HE PacKphITa.

JlaGopaTopHblie 3aHITHS
Metoauka poBeAeHUs J1JaOOPATOPHBIX 3aHATUH
[ensimu mpoBeieHUs 1a00PaTOPHBIX PAOOT SABISAIOTCS:
— YCTaHOBJIEHHE CBSI3€ TEOpUM C TPAKTUKOH B (QopmMe HSKCHEPHUMEHTAIbHOIO
MOJTBEP>KIEHUS TI0JIOKEHUH TEOPHH;
— o0yuJeHue CTYJJEeHTOB YMEHHIO aHAIM3UPOBATH MOJyYE€HHBIE PE3yIbTaThl;
— KOHTPOJIb CAMOCTOSITETIbHON pabOTHI CTY/IEHTOB MO0 OCBOSHHIO KYPCa;
— 00yueHune HaBbIKaM MPOo(ECCHOHATILHOMN 1EATEIbHOCTH
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[lenn nmaGopaTopHOTO MpaKTUKyMa JOCTUTAIOTCS HAWIYYIIMM OoOpa3oM B TOM cllydae,
€CIM  BBINOJIHEHHUIO HKCIIEPUMEHTA MPEAUIECTBYET  OINpeaeieHHass IMOATrOTOBUTEIbHAS
BHeayuTOpHas padota. [loaTroMmy mpenonmaBarenb 00s3aH AOBECTH J0 BCEX CTYACHTOB Ipaduk
BBITIOJTHEHMS TaOOPAaTOPHBIX padOT ¢ TeM, 4TOObI OHM MOTJIU 3aHUMAThCS IEICHANPABICHHON
JOMAaIIHEN MOATOTOBKOM.

[lepen HayasioM oOYepeAHOro 3aHATHS MPENOAABATENb JOJIKEH YIOCTOBEPUTHCS B
TOTOBHOCTH CTYJCHTOB K BBINOJHEHUIO JIAOOPATOPHOM pabOThl IMyTEM KOPOTKOTO
cobeceloBaHUsI U MPOBEPKU HAIMYUS Y CTYJEHTOB 3arOTOBJICHHBIX MPOTOKOJIOB MPOBEIACHUS
paboTHI.

8. Ilepeyenb MHPOPMALMOHHBIX TEXHOJIOTHI, UCIOJIb3YeMbIX MPH OCYIIECTBJIEHUU
00pa30BaTeJIbHOIO NMPoOLEcca Mo JUCHUIINHE (MO1YJ/II0) (IIPHU HEOOXOAMMOCTH)

8.1 llepeuenb MHGOPMANUOHHBIX TEXHOJIOT U

8.2 llepeuenb HE0OXOAUMOT0 MPOTPAMMHOI0 O0ecTeYeHust

1. MS Office (Word, Excel, PowerPoint).

2. IIporpammHoOe obecrnieueHre K BUPTyaIbHBIM U3MEPHUTEIbHBIM IPHUOOPAM.

3. IlporpamMmmHoe obecrieueHue st CIIa00BUISAITUX.

8.3 llepeuenb He0OXOAUMBIX HHGOPMANUOHHBIX CIIPABOYHBIX CHCTEM

1. eLIBRARY - Hayunas snexrponnas 6ubimnoreka (Mocksa) — http://elibrary.ru/
2. ScienseDirect — http://www.sciencedirect.com

9. MaTepuajbHO-TeXHHYecKasi 0a3a, HeoOXoauMasi I OCylIeCTBJICHUsSI 00pa3oBa-
TeJbHOI'0 NpoLecca o JUCHUILVINHE (MOAYJIIO)
MatepuaibHO-TeXHHYEeCKOe 00ecredeHHe TUCIIUILTUHBI

(MOAyJis) M OCHAIIEHHOCTh

1. JlexunonHsele 3ausATUA | Ayautopus — aya. 332, kopi. C (ynuna CtaBpomnosbekas,
149). Kommekt yueOHOU Mebenu, MenoBasi J0CKa, mepe-
HOCHOE MYJIBTUMEAUNHOE 000pYI0BAHHE.
2. JlaGopatopubie 3aHsi- | YueOHas ayIUTOPHS Il IPOBEACHUS 3aHITHI J1abopaTop-
THS Horo tumna ayn. 330, kopmn. C (ynuna CtaBponosiibckas,
149), ykoMIIJIEKTOBaHHAsI CIEMAIN3UPOBAHHON MEOEIbIO
¥ KOMITJIEKTaMH JTaOOpaTOPHBIX paboT, BKIIOYAIOITUMHU:
- moTeHnuocTaT-ransbBanoctar 11-301,
- umneaancmetp Z-1000P,
- MOTEHIIMOCTAT-TallbBaHOCTAT-UMITeJTaHCMeTp Autolab
100N,
- apTromatnueckuil Tutparop Titroline 6000,
- pH-metp Okcenept-001,
- BOJIbTMETP YHUBEpcaIbHbIN B7-78-1,
- KoHgyKkToMeTp Okenept-002 -2 mT.,
- repmocTat xxunkoctueii TXK-TC-01/26,
- SIMEUKU DIIEKTPOXUMHUYECKHUE,
- SIMEUKU KOHIYKTOMETPUYECKHE - 2 IIT.,
- IEPCOHAJIbHBIE KOMIIBIOTEPHI -5 IIT.

No Bug pabdor

3. ['pynnoBeie (MHAUBU- | YueOHast ayJUTOpHsS AJIs MPOBEIEHUS 3aHATUNA CEeMUHap-
NyajdbHbIe) KOHCYJbTa- | ckoro tuma — aya. 332, kopm. C (ynmuua CtaBpononibekas,
1005078 149). IlepeHocHOE MyJIBTUMEIMHHOE 000PYI0OBAHHE.

4. Texymuii  KOHTpoOJb, | YueOHast ayJuTOpHs AJIs MPOBEJIEHUS 3aHATUNA CEeMUHap-
MPOMEXYTOUHAsl aTTe- | ckoro tuma — aya. 332, kopm. C (ynuna CtaBpomnoyibCeKas,
cranus 149). IlepenocHOe MyITbTUMEANIHOE 000OPYIOBAHUE.
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CamocrosiTenbHas pa-
6ora

Kabunersl 11s1 caMOCTOSTENbHOW paboThI, OCHAIICHHBIE
KOMITBIOTEPHOM TEXHUKOW C BO3MOYXKHOCTBIO IMOJKIFOUEHHUS
K cetu «MHTepHEeT», IPOrpaMMoON 3KPaHHOIO yBEIWYECHUS
U oOecrieueHHbIe JOCTYIIOM B AJIEKTPOHHYIO MHGOpMaIu-
OHHO-00Pa30BATENBHYIO Cpey YHUBepcuTeTra — ayna. 329
kopi. C, ayn. 140 (yauna CtaBponosibekasi, 149)

KypcoBoe npoexrupo-
BaHUE (BBIIOJIHEHHE
KYpPCOBBIX padoT):

JlabopaTopuy, yKOMIUIEKTOBaHHBIE CIIELUATU3UPOBAHHOMN
MeOenblo U 000pyAOBaHUEM JUIsl KypCOBOTO MPOEKTUPO-
BaHUs (BBIMOJIHEHUE KYPCOBBIX padoT):

- nabopaTopus JIEKTpOMEMOpaHHBIX SBJICHUN — aynl. 326
koprt. C,

- nabopatopus dJIeKTpoMeMOpaHHOTO cuHTe3a — aya. 330
koprt. C,

- 1abopaTopusi IPOEKTUPOBAHUS M ONTHUMM3AINH AJIEKTPO-
MeMOpaHHBIX TpoieccoB — aya. 337 kopr. C,

- mabopatopusi pecypco- U IHEprocOeperarIux TeXHOIO0-
ruif — ayz. 341 xopn. C,

- naboparopus MEMOpPaHHOTO MaTepHAIOBEACHUS — ayj.
345 xopn. C.
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