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1 Hesin v 3a1a4M U3y4YeHHUS JUCUMILIIHHBI

1.1. Heap AucHUIUIMHBL (HOPMHUPOBAHHE y CTYJACHTOB TE€OPETUYECKUX 3HAHUN U HABBI-
KOB MPAKTUYECKOT0 MPUMEHEHHS] COBPEMEHHBIX METOJIOB UCCIEAOBAHUS B AJIEKTPOXUMHUH.

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

1.3. MecTo aucuuniunbl B cTpykrype OOII BO

JucuunnuHa «CoBpeMEHHBIE METOJbl MCCIEJOBAHMS B JJIEKTPOXMMHMHU» OTHOCHUTCS K
obs3arenpHON yactu bnoka 1 Jlucuummmael (Moaynn) yaeOHoro miaHa. B cooTrBeTcTBuu ¢ pa-
004MM yueOHBIM TUTAHOM JMCLUHUIUIMHA H3y4aeTcs Ha 1 kypce. Bua mpomMexyTo4HO aTTecTaim:
9K3aMEH.

N3yuyennto mucuumiuHbl «COBpEMEHHBbIE METO/ABl HCCIIEIOBAaHUS B DJIEKTPOXUMHUM
MpeIIecTBYeT U3ydeHHe AUCUUILTNH «TepMoInHaMuKa 1 KUHETUKA 3JIEKTPOIHBIX MIPOLIECCOBY,
«MemMOpaHHas 3J€KTPOXUMUS U MeMOpaHHbIE MaTepHalibl HOBBIX HOKOJEHUI», «CTpyKTypa U
(bU3UKO-XMMHUYECKHE CBOWCTBA MOHOOOMEHHBIX M COPOLIMOHHBIX MaTepUajoBy», «SIBIeHUS Ha
MexX(a3HbIX IpaHunax». JlaHHasg IUCUUIUIMHA SBJISETCS NPEIUIECTBYIOLIEH i JUCLUIUINH
«OnekTpomeMOpaHHbIe U THOPUAHBIE TEXHOJIIOTUH CHHTE3a, OUYUCTKU U pazaeneHus», «llpume-
HEHUE 3JIEKTPOANATIN3a C OUIOISIPHBIMU HOHOOOMEHHBIMU MeMOpaHaMU B 3JIEKTPOXUMHUYECKON
TEXHOJIOTHI.

1.4 IlepeyeHb MIIAHMPYEMBIX Pe3yJIbTATOB 00y4eHHS O AMCHUILIHHE (MOYJII0), CO-
OTHECEHHBIX € IVIAHUPYEMBIMH pe3yJIbTATAMHU OCBOCHHS 00pa30BaTeIbHOM NPOrPpaMMbl
N3ydyenne maHHON ydeOHOW JHMCUIMIUIMHBI HAINpaBJICHO Ha (GopmupoBaHuEe y 00ydaro-

UXCA CIACAYIOIIHNX KOMIETEHITUHN:

Ko u HanmeHoBaHME HHIUKATOpa™

PesynbTaTel 00yueHus O JUCIUILTUHE

OIIK-1. CiocoOeH BBIMOIHATE KOMILICKCHBIE OKCIICPUMCHTAJIBHBIC U PACYCTHO-TCOPECTUICCKUC UCCIICAOBAHUS B
H36paHHOI>'I 00JIaCTH XUMUU WM CMEKHBIX HayK C HUCIIOJIb30BAHHUEM COBPCMCHHBIX HpI/I60p0B, nporpaMMHOTr0O
obecrneueHus u 6a3 JaHHBIX HpO(I)eCCI/IOHaJ'IBHOFO Ha3HA4YCHMU.

HOIIK-1.1. UmeeT cucreMaTuueckue TeopeTruie-
CKHE W ITpaKTHYeCcKHe 3HaHus B N30paHHOH 00Jia-
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 aHaNU3MpPOBaTh BO3HUKAIOIINE B IPOLECCE HAYUYHOTO
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-
XHUMHH.

HOIIK-1.2. Hcnonb3yeT CymecTBYIONINE U pa3-
pa0baThIBaCT HOBBIC METOAMKH IONYYCHHS M Xa-
pakTepH3aly BEUIECTB U MaTEPHUAJIOB AJIsl pelie-
HUS 3a1a4 B W30paHHOW 00JacTH XUMHH WA
CMEXHBIX HayK.

3HaeT CyIIECTBYIONINE METOAUKH ITONyYEHHUS W XapaKTepu-
3aIlMM BEUECTB M MaTepUasioB Ul PEIIeHHMs 3a/1a4 B o0ia-
CTH COBPEMEHHBIX METOJIOB UCCIICAOBAHMUSI B JJIEKTPOXUMUH.

VYMeeT ucIoap30BaTh CYLIECTBYIOIIIUC U pa3pa6aTLIBaeT HO-
BbI€ MCETOAUKH MOJYYCHHA M XapaKTCpU3allMd BCUICCTB U
MaTepHraioB JIs pCIICHUA 3a/ia4 B H36paHHOI>i obiacTu Xu-
MUH UM CMCIKHBIX HAYK.

Bnageer HaBbIKaMu UCHOJIB30BaHUS CYLIECTBYIOLIUX U Pa3-
pabOTKM HOBBIX METOJIUK TIOXYYCHUS W XapaKTepHU3aluu
BEMIECTB M MATEPUAIOB JJIs PEIICHUs 3a1a4 B M30paHHOU
00JaCTH XUMHUH WM CMEKHBIX HayK.

HOIIK-1.3. WUcnonb3yeT COBpeMEHHOE 000pYII0-
BaHHe, MPOTpaMMHOE obecreueHne, mpodeccro-
HalbHBIE  0a3pl  JAaHHBIX W PacdeTHO-
TEOPETHYCCKHE METOABl XHMHUH [UII PEIICHHS
npodeccHoHATBHBIX 3a1ad.

3HaeT coBpeMeHHOe 00OopyIoBaHHE, MPOTpaMMHOE obecte-
4yeHue, NpodeccHoHaNbHbIE 0a3bl JaHHBIX W PACUYETHO-
TEOPETHYECKUE METObl XUMHUU Ul pelieHus npodeccuo-
HaJIbHBIX 33/1a4 B 00JACTH COBPEMEHHBIX METOJ/IOB HCCIIEI0-
BaHHs B AIEKTPOXUMUHU.

YMeeT HCIOJIb30BaTh COBPEMEHHOE 000pYJ0BaHHE, MpO-
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rpaMMHOe obecrieueHne, mpodeccnoHaNbHbIE 0a3bl JaHHBIX
U PacYEeTHO-TEOPETHYECKHE METOIbl XUMHH JUIS PEILCHUS
npodeccHoHAIBHBIX 33/1a4.

Braneer HaBBIKaMH NPUMEHEHHs COBPEMEHHOrO 000pyao-
BaHMs, MPOTPaMMHOTO oOecnedyeHusi, NpodeccroHaTbHBIX
0a3 JaHHBIX U PACUETHO-TCOPETHYECKUX METOJOB XHMHH
JUIsL perieHus: npodeccHoHaNbHBIX 3a7a4 B 00JIaCTH COBpE-
MEHHBIX METOJIOB HCCIICIOBAHUS B DJICKTPOXUMHH.

OIIK-2. CriocoOeH aHaau3upoBaTh, HHTEPIPETUPOBATH U 0000IIATh PE3yNIbTaThl SKCIIEPUMEHTANIBHBIX U pacueT-
HO-TEOPETHUYECKHUX PadOT B U30paHHON 001aCTH XUMHHU MM CMEXHBIX HayK.

HOIIK-2.1. TIpoBOOUT KPUTHYECKUIl aHAIM3 pe- | 3HaeT TEOPETHYEeCKUE W NMPAKTUUECKHE OCHOBBI COBPEMEH-
3yJIBTaTOB COOCTBEHHBIX SKCIIEPUMEHTAIBHBIX M | HBIX METOJOB HCCIEIOBAHUS B JICKTPOXUMHH.
PacueTHO-TEOPETUYECKUX PAOOT, KOPPEKTHO MX | YMeeT MPOBOAWUTH KPHTHUCCKHM aHAIHM3 PEe3yJbTaToB COO-
MHTEPIPETHPYET. CTBEHHBIX SKCHEPHMEHTAIBHBIX M PACUCTHO-TEOPETHIECKUX
paboT, KOPPEKTHO HX HHTEPIPETHPYET.

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

HOIIK-2.2. ®opMyaUpyeT 3aKIIOYEHUS U BBIBO- | 3HAET TEOPETUUYECKUE M NPAKTUUECKHUE OCHOBBI COBPEMEH-
JIBI TIO0 pe3yJIbTaTaM aHai3a JNTEPAaTypPHBIX JaH- | HBIX METOJOB HCCICIOBAHNUS B YICKTPOXHMHH.

HBIX, COOCTBEHHBIX 3KCIIEPUMEHTANIbHEIX U Pac- | YMeeT (popMyIHUpOBaTh 3aKIFOUYCHHS W BBIBOJBI IO PE3yJib-
4ETHO-TEOPETUUECKHX PabOT B M30paHHOH 00ma- | TaTam aHaiW3a JMTEPATYPHBIX JaHHBIX, COOCTBEHHBIX 3KC-

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

Braneer HaBbIkaMu (OPMYJTMPOBAHMS 3aKIIOYCHUI U BbI-
BOJZIOB II0 pe3yJibTaTaM AaHalu3a JIMTEPATYPHBIX JaHHBIX,
COOCTBEHHBIX JKCHEPUMEHTANIBHBIX u pacudeTHo-
TEOpPEeTHYECKHX padoOT B 00JACTH COBPEMEHHBIX METOJIOB
UCCIIEIOBAHMS B DJIEKTPOXUMUH.

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

OO6mast Tpy10EMKOCTh MTUCHUIUTUHBI COCTAaBIsIeT 6 3ad.en. (216 yacoB), ux
pacrmpejenieHde Mo BuJaM padoT MPEJCTaBICHO B TaOJNUIE (011 CMYOeHmOo8
0DO0,).

Bun yueGHO# paboThI Bcero CemecTpsl
94acoB 10
KonTakTHasi padoTa, B TOM 4HCjIe 96,2 96,2
AyIUTOpHBIE 3aHATHUS (BCEro) 96 96
3aHATHSA JIEKIIUOHHOIO TUIA 32 32
JlaGoparopHble 3aHATHS 48 48

3aHATHS CEMUHAPCKOTO TUMA (CEMHHAPBI, TIPaKTHYEe-
CKHE 3aHSTHS)

HNnas konTakTHas padora:

KonTpons camocrositensaoi padotsl (KCP)

[Tpomexxytounas arrecranus (MKP) 0,2 0,2

Kypcosas pabora 16 16




CamocTosiTe/IbHAsi paboTa, B TOM YHcJIe 93,1 93,1
[TpopaboTka y4eOHOro (TEOpETHUECKOr0) MaTepuaa 80 80
BeInonHeHre WHAMBHYalbHBIX 33aHUH (ITOATOTOBKA
COOO0ILIEHUH, IPe3EHTaLIUI)
Pedepar
[ToaroroBka K TeKyIieMy KOHTPOJIIO 13,1 13,1
KonTpoJn:
[ToaroroBka K 3K3aMeHy 26,7 26,7
O01mas Tpy10eMKOCTh yac. 216 216
B TOM YHCJIe KOHTaKT-
0 cjie KOHTa 96.2 96.2
Hasi padoTa
3a4. ef 6 6

2.2 CTpyKTypa IMCUHMIIIMHbI:
Pacnpesnenenue Bu10B ydeOHON pabOThl M MX TPYJOEMKOCTHU O Pa3JieaM JUCLHUIIMHBL.

KomnyecTBo yacos
Breaynu-
No HaunmenoBanue pasennos (Tem) AyautopHas TOpHast
Bcero pabota
pabora
JI 113 JIP CPC
Baenenue. MccaenoBanue 371eKTPOXUMUYECKUX CUCTEM B YCJIO-
1. BUSIX TEPMOJMHAMHYECKOTO PaBHOBECHS, CTAIIMOHAPHOTO cOocTO- | 42 8 0 12 22
STHUS
2 HccnenoBaHue 3J€KTPOXUMUIECKUX CUCTEM B HEPABHOBECHBIX 88 16 0 24 48
YCIOBUSIX
3 HccnenoBaHue CTPYKTYPhI DJIEKTPOAHBIX MATEPUAIIOB U HOHO00- 431 | 8 0 12 231
MEHHUKOB
HUTOI'O no pasdenam oucyuniurol 173,1| 32 0 48 93,1
KonTtpons camocrosrensHo# padbotsl (KCP) 26,7
[IpomexxyTounas arrecranus (UKP) 0,2
[ToAroTOBKA K TEKYIIEeMY KOHTPOIO 16
OO0mmast TPYAOEMKOCTb 10 TUCIIHAILUIHHE 216
2.3 Copaep:xanue pa3/ie0B JUCHUILINHBI:
2.3.1 3aHATHA JEeKIIMOHHOT0 THIIA
HanmenoBanmne dopma TeKyIIero
Ne Coneprxanue paznena p ym
pasaciia KOHTPOJIA
1 2 3 4
1. Brenenue. Mccneno- |Tumsl siueek u 3neKTpoaoB, npuMensemsix |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 U3MEPEHMI. MeTobl n3MepeHus

Pa3HOCTU paBHOBCCHBIX ITOTCHIINAJIOB B

SJICKTPOXUMHYECCKUX CUCTEMAX (HOT@HHI/Ia-

JIa QJICKTpOJa OTHOCHUTECIIBHO JJICKTPOda

CpaBHEHHMsI 0€3 TOKa U MPH €ro NMPOTEeKaHHH,

pPa3HOCTH MOTEHIIMATIOB Ha MeMOpaHe 6e3
TOKa M TIPU €T0 MPOTeKaHuH. VICKTroueHue
[TOTEHIIMAJIOB KUIKOCTHBIX COEIMHEHNN
IPU DJIEKTPOXUMHUYECKHUX H3MEPEHUSAX.
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MeTo1p1 U3MepeHUs! TOBEPXHOCTHOTO
HATSHKEHUsSI Ha TPaHUIE PTYyTh-PacTBOpP: Me-
TOJI KAIMJUISIPHOTO AJIEKTPOMETPA, MOKOS-
uiercs Kari prytd. 3mepenue noBepx-
HOCTHOTO NOTEHIIMAaa HOHOOOMEHHOMN
MeMOpaHsbl. Mi3MepeHue kpaeBoro yria
CMaYMBaHMSI HA TPAHUIIE HOHOOOMEHHAas
MeMOpaHa—pacTBOpP.

W3mepenue BOJIbT-aMIIEpHON XapaKTepH-
CTHUKU MEMOpPaHHOM CUCTEMBI B CTaTH4e-
CKUX ycioBusX. Onpesenenue npeaesibHOro
nuddy3noHHOTO ¥ 3eKTPOoaAu(HY3HOHHOTO
Toka. [IpuMeHeHne Bpamaromerocs JucKo-
BOT'O DJIEKTPO/Ia ¥ BPALIAIOIIETOCs MEM-
OpaHHOTO TMCKa JUIS UCCIIEIOBaHUS PO-
[IECCOB Ha TPAHUIIE IEKTPOI—PaCTBOP U
MeMOpaHa—pacTBOp.

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

JlnHaMUYeCcKrii METO/I ¢ TIMHEHHO U3MEHSI-
IOILIUM BO BPEMEHU TOKOM U3MEPEHHUS
BOJIBT-aMIIEPHOM XapaKTEPUCTUKU dJIEK-
TPOJHOM CUCTEMBI, MEMOPAHHOW CUCTEMBI.
W3mepenne BOJIbT-aMIIEpHON XapaKTepH-
CTUKH 3JIEKTPOJAHON CUCTEMBI METOJIOM JIH-
HEHHOM Pa3BEPTKH ITOTEHIMANIA.
[IpumeHeHne MeTOJa IMKIMYECKON BOJIBT-
aMIEpOMETPUH JJIs1 UCCIIETOBAHUS JIEK-
TPOXUMHUUYECKHUX IPOLECCOB HA AIEKTPOJIE.
XPpOHONOTEHIIMOMETPUYECKUN METO K C-
CJIEIOBaHMS MEPEXOIHBIX MPOLIECCOB B
MeMOpaHOU cUCTeME, dTIEKTPOTHOM CUCTE-
Me. XpOHOAMIIEPOMETPUUECKUN METO]] UC-
CJIEIOBaHMS MEPEXOHBIX MPOILIECCOB B
MeMOpaHoil cucTeme, 3JIEKTPOIHON CUCTe-
Me.

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

W3mepeHnue unceln nepeHoca MOHOB B pac-
TBOpe MeTonioM [ mrropda. M3mepenue r¢-
(eKTUBHBIX YHCEN IIEPeHOCca HOHOB Yepes
MOHOOOMEHHYI0 MeMOpaHy MeTos1oM [ uT-
Topda. I3MepeHune BbIX0/1a BEIeCcTBa 110
TOKY B CHUCTEME 3JIEKTPOI—PaCTBOpP.

KP, JIP

HccnenoBanue cTpyk-
TYPBbI 3JEKTPOJHBIX
MaTEpUajIOB U NOHO-
OOMEHHUKOB

[IpuMeHeHrne ONTUYECKON MUKPOCKOITUU
IS MCCIIETOBAHK MOHOOOMEHHBIX MaTe-
pHAJIOB.

HccnenoBanue 37eKTPOAHBIX MAaTEPHAIOB U

MeMOpaH METOJIOM CKaHMPYIOIIEH AJIeK-

KP, JIP
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TPOHHOW MUKPOCKOIIMH B COYETAHUU C JIO-
KAJIbHBIM PEHTTE€HOCIIEKTPAIbHBIM MUKPO-
AHAJIU30M U METOJOM TyHHEJIbHOU CKaHU-
pYIOILEl MUKPOCKOIINH.

IIpumenenne NK-ciekrpockonuu norio-
IIEHUS 7151 U3YUEeHUsI CTPOEHUSI HOHO00-

MCHHBIX MAaTCPHUAJIOB.

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

2.3.2 3aHsATHSA CEMHUHAPCKOI0 TUIIA
He npenycMoTpeHsl y4eOHBIM TIIAHOM.

2.3.3 JIaGopaTopHBbIe 3aHATHS

HaumenoBanue 1abopatopHbix paboT

dopma TeKyIero
KOHTPOJIS

3

4

.| Tumsr QJICKTPOXUMHNYCCKUX AUCCK U IJICKTPOAOB, IPUMCHACMBIX ITPU

n3MmepeHusx. [lonroroska anekTponoB ans usMepenuil. Usmepenue
Pa3HOCTH PAaBHOBECHBIX ITOTEHIIMAJIOB B 3JIEKTPOXUMHUYECKUX CUCTE-
Max (OTEeHIUAN 3JIEKTPOAa OTHOCUTENBHO 3JIEKTPO/Ia CpaBHEHUS 6e3
TOKA U MPYU €0 NPOTEKaHUH, Pa3HOCTb [TOTEHILIMAJIOB Ha MEMOpaHe
0e3 ToKa U MpH ero MPOTEeKaHWH, MoTeHIal pH-u4yBCTBUTENLHOTO
JIEKTPO/1a, MOHCEIEKTUBHOTO 3JIEKTPOa IPH OIPEIEIeHUH HOHA
XJIOpa apreHTOMETPUYECKUM TUTPOBAHUEM).

JIP

.|I3MepeHre MOBEPXHOCTHOIO HATSKEHUS HAa TPAHULIE PTYTh-PacTBOP.

H3mepeHne kpaeBoro yria CMa4iBaHUs Ha TPaHUIIE HOHOOOMEHHast
MeMOpaHa—pacTBOp.

JIP

.|I3MepeHne BOIbT-aMIEPHOM XapaKTepUCTUKH MEMOpaHHOM cucte-

MBI B CTATUYECKHUX YCIOBUSIX U TUHAMUYECKUM METOJIOM C JIMHENHO
V3MEHSIOIMM BO BPEMEHHU TOKOM. MI3MepeHne BOIbT-aMIIEpHON Xa-
PAaKTEPUCTUKH BJEKTPOJTHON CUCTEMBI METOJOM JIMHEMHOW pa3BepT-
KM IOTE€HLHAAJIA.

JIP

.|MccnenoBanue QJICKTPOXUMHUYCCKUX MPOLECCOB HA SJICKTPOAC METO-

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

JIP

.|MccnenoBanue MEPEXOAHBIX ITPOLICCCOB B MeM6paHHOfI, OJICKTPOA-

HOM cHCTeMe METOJIOM XPOHONOTEHIIMOMETpHH. MccnenoBanue ne-
PEXOJHBIX MPOLIECCOB B MEMOPAHHOM, 3JIEKTPOIHON CUCTEME METO-
JIOM XpOHOAMIIEPOMETPHH.

JIP

.|MccnenoBanue ob6macT mpoCTpaHCTBEHHOTO 3aps/ia B MeMOpaHHOM

CUCTEMEC MCTOJOM BJICKTPOXUMHUUYCCKOI0O UMITCAAHCA.

JIP

.|3mMepenne >pPpeKTUBHBIX YHCEN NEPEHOCAa HOHOB Yepe3 HOHO00-

MeHHYI0 MeMOpany MeTtosioM ['uttopda.

JIP

.|MccnenoBanue HOHOOOMEHHOI'0 Marcpurajia MCTOA0OM OITHUYECKOM

MHKPOCKOIIHH.

JIP

.|AccnenoBanue QJICKTPOAHOTO MaTC€pHralia U MCM6paHLI METOJOM

CKAHMPYIOILEH IEKTPOHHON MUKPOCKOIIMH B COYETAHUU C JIOKAJIb-
HBIM PEHTIE€HOCIIEKTPaJIbHBIM MUKPOAHAIU30M.

JIP

[Tpumeuanue: JIP — naGopaTopnast pabota

2.3.4 IlpumepHasi TeMaTHKA KyPCOBbIX padoT (IPO0EKTOB)

1. INepexomHoe BpeMsi XpOHOMOTEHIITHOMETPHUIECKUX KPUBBIX TE€TEPOTCHHBIX MEMOpPaH
2. Pa3paboTka moaxo/ia K MoJy4eHHI0 KOMIIO3UTOB Ha OCHOBE NEPPTOPHUPOBAHHBIX MEM-
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6paH C U3BCCTHBIM COACPIKAHUEM ITIOJIMaHHUIINHA.
3. CpaBHI/ITe.HBHOC HCCICA0OBAHUC KOMIIO3UTOB HA OCHOBC IIOJIMAHUJIMHA 1 HOHOOOMEH-
HBIX M€M6paH pas3IM4IHOro THUIIa.

Ee

I/I3yquHe nmponecca OYUCTKHU CTOYHBIX BOA XMMUYCCKHUX ITPOU3BOJICTB.

5. :‘)HGKTpOXI/IMI/ILICCKOC IMOJIy4€HHE BOABI C BBICOKMM OTPULATCIIBHBIM OKHUCIUTEIIBHO-
BOCCTAHOBUTCIIbHBIM ITOTCHIIMAJIOM.

N

I/I3MepeHHe QJICKTPOXUMHUYCCKUX XAPAKTCPHUCTUK B BOOTHOOPTAHUYCCKUX CHCTCMaAX

7. BausiHuE XapaKTePHCTUK MOBEPXHOCTH HOHOOOMEHHON MeMOpPaHbl HA PAa3BUTHE JJIEK-
TPOKOHBEKIMU B UHTEHCUBHBIX TOKOBBIX PEKUMaX

2.4 llepeyeHb yueOHO-METOAUYECKOT0 O0ecnevYeHH sl A CAMOCTOATEIbLHON padoThl
00y4aroIUXCH MO JUCUHUILIMHE (MOTYJII0)

HepequL y‘I66HO'MCTOI[I/I‘IeCKOFO obecneyeHus JUCHUIIIIMHBI I10 BBIITOJIHC-

y4yeOHoro (Teope-
TUYECKOT0) Ma-
Tepuaa

No Bun CPC HUIO CAMOCTOSITETTLHON pabOTHI
1 2 3
1 |IIpopabotka 1. JIyxkomckuii FO. 4., amOypr FO. /1. ®u3nko-XxMMHUUECKUE OCHOBBI 3JIEKTPO-

xumud. Jlonronpyaueiii: Uatemiekt. — 2008. 423 c.

2. Namackus b.b., [Terpuit O.A., Hupnunaa [.A. DnexkTpoxumus: yueOHOe
mocoOue s CTYICHTOB, O0YYAIOIIUXCS 10 HAPABJICHUIO TIOATOTOBKU «XU-
must». Cni6.: Jlanb. 2015. https://e.lanbook.com/book/58166#authors

3. Moxkpoycos .M., 3apy6una O.H., bekezuna T.I1. Mexda3ubie npe-
BpaIeHus U GopMUPOBaAHKUE TTOBEPXHOCTH MHOTOKOMITIOHEHTHBIX ITO-
JyIPOBOJAHUKOB B )KUAKUX cpenax. M.: Jlanws, 2015.
http://www.lanbook.com/books/element.php?pll_cid=32&pl1l id=1281

4. MeMOpaHHast SIEKTPOXUMUSL: yueOHOe mocodue st 00ydaronmuxcs
10 OCHOBHBIM 00pa30BaTeIbHBIM MTPOTPaMMaM BBICIIETO 00pa30BaHUs
ypOBHs OakajaBpHaT U MarucTpaTypa Mo HarpaBICHUSM MOJTOTOBKH
04.03.01 m 04.04.01 / [H. A. Kononenko, O. A. /lemuna, H. B. JIo3a u
np.] ; M-Bo obpaszoBanus u Hayku Poc. @enepanuu, Kybanckuii roc.
YH-T. - [2-e u3n., ucnp. u jgon.]. - Kpacuogap : [Kybanckwuii rocymap-
cTBeHHbIN yHUBepcurer], 2017. - 290 c.

5. MeTtoandeckne peKOMEHJalluy K OpraHu3alyy ay TMTOPHOU U BHEay 11~
TOPHOM (CaMOCTOATENbHOMN) pabOThI CTYICHTOB: METOJIUYECKUE YKa3aHUs /
coct. T.II. Cropoxenko, T.b. [lounnok, A.B. becnianos, H.B. Jlo3a. — Kpac-
Honap: Kybanckuii roc. yH-T, 2018. 89 c.

2

Brimmonnenue ja-
OopaTopHBIX pa-
oot

Meroanueckue peKOMEHIallud K OpraHu3aliy ayJUTOPHOM U BHEAYAUTOP-
HOM (caMOCTOSATENbHON) PabOTHI CTYIEHTOB: METOIUYECKHE YKa3aHus / COCT.
T.II. Cropoxenko, T.b. [Tounnok, A.B. becnanos, H.B. Jlo3a. — Kpacnonap:
Ky6anckuii roc. yH-1, 2018. 89 c.

Y4eOHO-METOANYECKHUE MaTepuajbl I CaMOCTOATEILHONW pabOThl OOYYaIOIIUXCS W3
YHCiIa MHBAIK/IOB U JIUI] C OTPAaHUYEHHBIMHU BO3MOXKHOCTSIMHU 3710poBbsi (OB3) npenocrapistoTes
B (hopMax, aJanTUPOBaHHBIX K OTPAHWYCHUSM MX 370POBbSI M BOCHIPUSATHS WH(OPMAITIH:

Jist a1 ¢ HapyIIEHUSIMH 3pEHHSL:

— B MieyaTHOM popme yBeIHMUEeHHBIM HIpUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

Jliig U1 ¢ HapyIIeHUsIMU CyXa:

— B Ie4aTHoi (opme,

— B popMe IIEKTPOHHOTO TIOKYMEHTA.



https://e.lanbook.com/book/58166#authors
http://www.lanbook.com/books/element.php?pl1_cid=32&pl1_id=1281

Jljig U1l ¢ HapyIeHUsIMH OIIOPHO-JBUTATEILHOTO amnmnapara:

— B mieyaTHoM hopme,

— B popMe IIEKTPOHHOTO TIOKYMEHTA.

JlaHHBI TIepeueHb MOXKET OBITh KOHKPETH3UPOBAH B 3aBHCUMOCTH OT KOHTHHTEHTa 00y-
YarOMIUXCS.

3. O0pa3oBaTesibHbIE TEXHOJIOTHH

st hopMupoBaHus IpoQecCHOHaTbHBIX KOMIIETEHIIUN B MPOLIECCE OCBOCHUS Kypca HC-
MOJIb3YETCSl TEXHOJIOTHS TPO(hecCHOHATbHO-PAa3BUBAOIIET0 00yUeHUs, TpelycMaTpUBAIOLas He
TOJIBKO TIepeavy TEOPETUUYECKOIro MaTepuaia, HO U CTUMYJHMPOBAHHME IO3HABATEIbHBIX JEH-
CTBUM CTYJIeHTOB. YacTh JICKIIMOHHBIX 3aHATHH MPOBOIUTCSA B (hopMme MpoOJeMHBIX JIeKIui. B
pamKax J1abopaTOPHBIX 3aHATHI MPUMEHSIOTCS METOIbI MPOEKTHOTO 00yYEHHs, UCCIIe10BATEIb-
CKHE€ METO/Ibl, METOJ] KOHKPETHBIX CUTyalluil. B mpouecce caMoCTOATENbHON EATENBHOCTH CTY-
JIEHTHl YIITyOJISIOT U PACIIUPSIIOT TEOPETUUYECKUE 3HAHMS, PEIIAlOT pacuéTHhIe 3a/1auM, a TaKkKe
3aJaHus, He TpeOyromue pacu€ToB, HO JUIS BBIMOJIHEHUS KOTOPHIX HEOOXOIUMO TiTyOOKOe 3Ha-
HUE COOTBETCTBYIOLLEIO TEOPETHUECKOIo pasjena. Jias MHBaIMIOB M JIUMI C OrPAaHUYCHHBIMU
BO3MOXXHOCTSIMU 3[IOPOBBSI PEATU3YIOTCS MHANBHUAYAIbHBIE 00pa3oBaTelbHbIEe TEXHOJIOTHH, KO-
TOpBIE TIO3BOJIIOT TIOJTHOCTBIO WHAWBUIYAIU3HPOBATH COACPIKAHUE, METOABI M TEMITbl y4eOHOI
NEeSTEIbHOCTH WHBAIN[IA, BHOCUTh BOBPEMS HEOOXOAMMYIO KOPPEKIHUIO, KaK B JEATEIbHOCTH
CTyJIeHTa-UHBANKA, TaK U B AEATEILHOCTD MIPEToaaBaTes.

Komnu-
Bun 3ansarus Hcnonb3yeMble HHTEpaKTUBHBIE 00pa30BaTENb-
Cemectp YECTBO
(JI, ITP, JIP) HBIE TEXHOJIOTUH
4acoB
10 JIP Becenpr 4
Pa3bop cutyauuii 6
Pabota B ManbIx rpynnax 6
Hmoeo: 16

4. OueHo4YHbIe CpeACcTBA VI TeKYLIero KOHTPOJIsl yCIIeBaeMOCTH M IIPOMEeKYTOYHOM
aTTecTaluu
4.1 ®oHA OLIEeHOYHBIX CPEACTB VIS NPOBeIeHNsl TeKyIel aTTecTalun

KOHTPOJIBHASA PABOTA Ne 1

no aucuumuivee “ COBpeMEeHHbIE METOAbl UCCIIEI0BAHUS B AIEKTPOXUMHUHU ~
Hamnpasnenue noarorosku 04.04.01 Xumusi,
HanpasnenHocTs (po¢uiib) DNeKTpOXUMHUS

Bapuanr 1

Pazgen pa6oqel71 mporpaMmabI «HccnegoBanue SJICKTPOXUMHUYCCKUX CUCTCM B YCIIOBUAX TCPMO-
JAUHAMHUYCCKOI'0 paBHOBCCHUA, CTAIITMOHAPHOI'O COCTOAHUSA

1. OOBsicHUTE YCTPONCTBO SUYEEK U DJIEKTPOJIOB, HA30BUTE 00JACTH MCCIEIOBAHHM, B KOTOPBIX
HaXOAT IPUMEHEHHE TH SIUEUKH U JIEKTPOJIbI

2. Kakue TpeOOBaHUS MPEIBSIBISIOTCS K U3MEPUTEIBHBIM MPUOOPaM, KOTOPBIE MCIOIB3YOTCS
JUISL U3MEPEHUS PA3HOCTU MOTEHIIUAJIOB B JIEKTPOXUMHUYECKUX CUCTEMAX ?

3. TosicauTe MeTO M3MEpEeHHsI MEeXK(Pa3HOTO HATSDKEHHS C MMOMOIIBI0 KalMJUIIPHOTO JIEKTPO-
METpa.

4. TlosicHuTe MeTO1 U3MEPEHHS TOBEPXHOCTHOIO MOTEHIIMaIa HOHOOOMEHHON MeMOpaHBI.

KOHTPOJIBHAS PABOTA Ne 2



oY

2

1o aucuurmuinHe “ CoOBpeMeHHbIE METOIbI MCCIEAO0BAHUS B AJIEKTPOXUMHUH ~
Hamnpasnenue noarorosku 04.04.01 Xumusi,
HamnpaBnennocTs (mpoduiis) DIeKTPOXUMHUS

Pa3nen paboueit nmporpammsl «lccnenoBanne 3IEKTPOXUMUYECKUX CUCTEM
B HEPABHOBECHBIX YCIIOBUSIX)»

Bapmuanr 1

. Kak u3ameps1oT BonbT-aMIepHbIe XapaKTepUCTUKH MeMOpaHHOi cuctembl? Kakue xapakrepu-

CTUKH MEMOpaHbI MO’KHO PAacCUMUTATh U3 BOJIBT-aMIICPHON XapaKTEPUCTHKH MEMOPaHHOM CH-
CTEMBI?

. B uem NpeuMynieCTBa METOJAa «BpalllarOIErocs JUCKOBOI'O 3JICKTPOda» U «BpallaroIICrocs

MEMOPaHHOTO JTMCKa» TIePEe]] METOIaMH UCCIICIOBAHUS C HETTOIBIKHOTO JICKTPOIa, UITH
MeMOpaHbI?

K kakom ciydae HEOOXOMMO MPUMEHSTH U3MEPCHHUE BOJIBT-aMIICPHON XapaKTEPUCTUKH
AJIEKTPOTHON CHCTEMBI METOJIOM JIMHEWHOW pa3BepTKH nmoTeHnuana? [loscHUTe CBO OTBET.
Kakue MeTo1p1 I3MEpEeHHsI YUCeIT IEPEHOCa HOHOB Yepe3 OTICIIbHYI0 MeMOpaHy u3BeCTHBI? B
YeM MX PEUMYIIeCTBA U HEJOCTATKH?

KOHTPOJIBHAS PABOTA Ne 3

no gucuuiuinie “ CoBpeMEHHbIE METO/Ibl UCCIIEI0BAHNUS B AIEKTPOXUMHUHU ~
Hanpasnenue noarorosku 04.04.01 Xumus,
Hanpasnennocts (mpo¢uiib) DIeKTpOXUMHUS

Paznen paboueii mporpammsl «MccnenoBanue CTpyKTypbl
AIIEKTPOJIHBIX MaTEPUaIOB U HOHOOOMEHHUKOB)

Bapmuanr 1

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

OOBbsicCHUTE YCTPOUCTBO TYHHEIBHOI'O CKAaHUPYIOLIETO MUKPOCKOIIA.

Kakyto nadopmariuio MoxxHO nonydnTh MeTo1oM MK-CcrekTpocKonuu MoriomeHust HOH000-
MEHHBIX MaTepuagoB?

4.2 ®oHJ OLIEHOYHBIX CPEACTB ISl IPOBEACHUS MPOMEKYTOYHOM ATTECTALMHU

Bomnpocsl k 3adery
IIpuBenuTe NpUMeEpHI IYEEK U JIEKTPOJOB, IPUMEHSAEMBIX MPU 3JIEKTPOXUMHYECKUX U3Me-
penusax. OObsICHUTE YyCTPOUCTBO SIUEEK U DJIEKTPOJIOB, HA30BUTE 00JIACTH MCCIEAOBaHUI, B
KOTOPBIX HAXOAAT IPUMEHEHHUE 3TH STYEUKHU U DJIEKTPOBI.
OOBscHUTE MOPAIOK NOJATOTOBKU 3JIEKTPOJIOB MEpe/l dIEKTPOXUMUUECKUMHI U3MEPEHUSIMU.
Jnst gero HEOOX0IMMa Takasi TIOJIr0TOBKA?
Kakue TpeGoBaHuUS NPEIbABISIOTCS K M3MEPUTEIbHBIM PHOOpaM, KOTOpPbIE UCTIOIb3YIOTCS
JUISl '3BMEPEHNS Pa3HOCTH NOTEHIIMAIOB B 3JIEKTPOXUMHYECKUX CHCTEMax?
B uem npuunMHa BO3HUKHOBEHUS Pa3HOCTH MOTEHIMAIOB HA JKMJIKOCTHBIX COEAMHEHUSX?
MoxHO 11 uX paccuuTarh TeopeTudeckn? Kak mx u3MepsroT Ha npaktuke? B kakux ciy-
Yasgx OHU BHOCAT OIIMOKY B U3MepsieMble BeMWYHHbBI? Kak WX MOKHO yCTpaHUTh IIPU U3Me-
peHusix?
YTo Ha3bIBAIOT MOBEPXHOCTHBIM, MeX(a3HbIM HaTskeHHeM? OT Kakux TepMOAMHAMUYe-
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.
21.

22.

23.

24.

25.

26.

27.

CKUX [TapaMEeTPOB CUCTEMbI OHO 3aBUCHUT?

[TosicHuTe MeTO] M3MEpeHHs MEX(a3HOTO HATSHKEHUS C MOMOIIBIO KAMWUIIPHOTO 3JIEK-
TpOMeTpa.

[Tosicaute Meron u3MepeHHst MeK(a3HOTO HATSXKEHHS C MOMOILIBIO TOKOSIICHCS Karliu
PTYTH.

OO®bscHHUTE, TOYEMY Ha TpaHHUIIE HOHOOOMEHHUK PACTBOP BO3HHKAET PA3HOCTH MOTEHIIHA-
JIOB.

[TosicHuTe METO U3MEPEHUS TOBEPXHOCTHOTO MOTEHIIMAIa HOHOOOMEHHON MEeMOpaHsbI.

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

Kak u3mepsIoT BOIbT-aMIIEpHbIE XapaKTEepUCTUKU MeMOpaHHO! cuctembl? Kakue xapakre-
PUCTUKN MEeMOpaHbl MOKHO PAacCUMTATh U3 BOJIBT-aMIIEPHON XapaKTEPUCTUKH MEMOpaHHOH
cUcCTeMBbI?

Uro Ha3eBalOT TUGPY3HOHHBIM U AIEKTPoAU(D(OY3MOHHBIM TOKOM B JIEKTPOXUMHUYECKON
cucreme?

B ueMm nmpeumyIiecTBa METOA «BPAILAIOLIETOCS JUCKOBOTO 3JIEKTPOJa» U «BPALLAOLIErocs
MEeMOPaHHOr0 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 NpPUMEHSETCA I H3MEpEeHUus
BOJIBT-aMIIEPHOM XapaKTEepUCTUKH IEKTPOJHON CUCTEMbI, MEeMOPaHHOH cucTeMbl?

K kxakom ciyyae HE0OXOAMMO HPHUMEHSTh MU3MEPEHUE BOJIbT-AMIIEPHONW XapaKTEPUCTHUKU
3JIEKTPOJHOM CUCTEMBbI METOJIOM JIMHEHHON pa3BepTKu noteHuuana? Iloscuute cBoii OTBeT.
IIpuBenuTe npuMep LMUKINYECKON BOJIBT-aMIIEpOMETPUYECKON KpuBOH. IlosicHuTe mpouec-
Chl, IPOTEKAIOLIME B pa3IuyHbIX €€ obuacTsax. Kakyro MHpOpMaILUI0 MOXHO HOJIYYUTh U3
LUKINYECKON BOJIbT-aMIIEpPOrpaMMBbl J1eKTpoaa?

Kak m3MepsIoT XpOHONOTEHIIMOIPaMMBI M XpPOHOAMIIEPOTPaMMBI 3JIEKTPOXUMHUYECKUX CH-
crem? Kakumu mpoueccaMu omnpenensiercs BUJ XPOHOMOTEHIMOTPAMM U XPOHOAMIIEPO-
rpamm? Kakyro nH(popMaImo MOKHO MOJIyYUTh U3 XPOHOIIOTEHIIMOIPAMM U XPOHOaMIIepo-
rpamMm?

Kakyro BelMunHY Ha3bIBAIOT AIEKTPOXUMHUYECKUM umnenancom? Kak ero usmepsawor? Ilpu-
BEJIUTE MPUMEPhl YACTOTHBIX CIIEKTPOB MMIIEAHCA OCHOBHBIX 3JIEMEHTOB U UX KOMOHHa-
LIMH, KOTOPBIE MCIIONB3YIOTCS UIsl OMUCAHUS 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 3aknrodaercs TpyIHOCTb U3MEPEHUS YUCEIN MIEPEHOCA HOHOB Yepe3 OTACIbHYI0 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 nsme-
pAoT?

Kakyto nadopmanuio 1aéT onTHuecKasi MUKPOCKOIUS MPU UCCIEOBAHUN SIIEKTPOAHBIX U
MOHOOOMEHHBIX MaTepuaioB? C yeM CBsSI3aHO OIpaHUYEHHE Ha pa3Mep 0ObEKTOB MPH OITH-
4eCKOW MUKPOCKOIIHMH?

[Tosicuute npuHIMI pabOThl CKAaHUPYIOUIETO 3JEKTPOHHOTO MUKpockomna. Kakue TpeboBa-
HUS TIPEABSABISIIOTCA K UCCIIEAyeMbIM 00pa3liaM MpHU CKaHUPYIOIIEH 3JIEKTPOHHON MHKpO-
ckonuu?

[Tosicaute mpoueccsl, MPOTEKAOLIME MPHU JOKAJIBHOM PEHTIEHOCIEKTPaIbHOM MHUKpOaHa-
nu3e oOpasia.

OOBsicHUTE YCTPONUCTBO TYHHEIBHOTO CKaHHMPYIOLIEro MUKpockomna. C yeM CBs3aHO Orpa-
HUYEHHUE Ha pa3Mep O0BEKTOB MPU TYHHEIbHON CKaHUPYIOMIEH MUKPOCKOTIUN?
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28.

N

10.

11.

12.

13.

14.

15.

16.

17.
18.

19.

Kak usmepsror MK-criekTpbl moHOOOMEHHBIX MaTepuanoB? Kakyio mH(OpMaImio MOXHO
NoJIy4YuTh MeToA0M MK-CrieKTpOoCKONry MOrIomeHnss HOHOOOMEHHBIX MaTepUaioB?

Bomnpocsl k 3x3ameny
Tunsl s9eeK U 2JIEKTPOAOB, IPUMEHIEMBIX TP dJICKTPOXUMHUYECKAX U3MEPEHUSX.
IToaroToBKa 31EKTPONOB I JIEKTPOXUMUYECKUX U3MEPEHUN.
MeToapl n3MepeHus pa3HOCTH PAaBHOBECHBIX IIOTEHIIUAJIOB B JIEKTPOXUMUYECKUX CHUCTEMAX
(moTeHImMana 3JIeKTPoAa OTHOCUTENFHO 3JIEKTpOo/ia CpaBHEHHsI 0€3 TOKa U MPH €ro MpOoTeKa-
HUM, PA3HOCTH NOTEHIIMAJIOB HAa MeMOpaHe 0e3 TOKa U IPH €ro NPOTEKAHUH.
HckimroueHre NOTEeHIUAIOB KUAKOCTHBIX COEAUHEHUN MPHU AIEKTPOXUMHUYECKUX U3MEPEHU-
AX.
MeTtobl U3MEPEHUS MTOBEPXHOCTHOTO HATSKEHUS HAa TPaHMIE PTYTh-pacTBOP: METOJ Ka-
IMUUIIPHOTO IEKTPOMETPA, MOKOSALICHCS KaIluId PTYTH.
N3mepenne moBepXHOCTHOTO MOTEHIIMAIa MIOHOOOMEHHOI MEMOpPAaHBI.
M3MepeHue KpaeBoro yria CMauMBaHUs Ha TpaHULie HOHOOOMEHHasi MeMOpaHa—pacTBOp.
H3mepeHune BONbT-aMIEPHON XapaKTEPUCTUKU MEMOPAHHON CHCTEMbI B CTATUYECKUX YCIIO-
BUSIX.
Omnpenenenne npeaenbHoro Auddy3noHHOT0 U 3MeKTpoan((Hy3HOHHOTO TOKA.
[TprMeHeHHe BpalaroIerocsi AUCKOBOIO IEKTPOA U BPAILAIOIIErocsi MeMOPaHHOTO JUCKa
JUIs UCCIIEI0BaHMs IIPOLIECCOB HA TPAHMILIE AJIEKTPOA—PacTBOP U MEMOpaHa—pacTBOP.
JluHamMuueckuii METOJ ¢ JIMHEHHO M3MEHSIOIIMM BO BPEMEHHM TOKOM HM3MEPEHHs BOJIBT-
aMIIEPHON XapaKTEPUCTUKHU AJIEKTPOJHON CHUCTEMbI, MEMOpaHHOIl cuctembl. M3mepeHue
BOJIBT-aMIIEPHON XapaKTEPUCTUKU JJIEKTPOAHON CUCTEMBI METOJOM JIMHEHHOW pa3BepTKU
OTEHIUAIA.
[TpumeHeHne MeTOla LUKIMYECKON BOJIBT-aMIEPOMETPUM Ul UCCIENOBAaHUS JIEKTPOXHU-
MHYECKHX ITPOLIECCOB HA JIEKTPOJIE.
XPOHOIIOTEHIIUOMETPUYECKUN METO]T UCCIIEOBAHUS MEPEXOAHBIX MPOLIECCOB B MEMOpaHOH
CUCTEME, DIIEKTPOJIHON CHCTEME.
XpOoHOAMIEPOMETPUUYECKUI METOJl HUCCIIEOBAaHUS MEePEeXOAHBIX MPOLECCOB B MeMOpaHOM
CUCTEME, DIIEKTPOJHON CHUCTEME.
[TpuMeHeHne MeTO/la YaCTOTHOIO CHEKTPa JIEKTPOXUMHUYECKOTO UMIIENAaHCa AJIs UCCIIENO-
BaHUsl 00JIAaCTH MPOCTPAHCTBEHHOTO 3apsiia B CHCTEME AJIEKTPOJI—pPacTBOp, B MeMOpaHa—
pacTBop.
W3mepeHue uncen nepeHoca HOHOB B pacTBope MeroaoM ['urropda. U3smepenue sppexTus-
HBIX YHCeJl IlepeHoca MOHOB Yepe3 HOHOOOMEHHYI0 MeMOpaHy MetojoM ['urropda. U3me-
pEeHHE BBIX0OJ1a BELIECTBA 10 TOKY B CUCTEME JIEKTPOA—PacTBOP.
[TprMeHeHne ONITHYECKOM MUKPOCKOIMH JJISl HCCIIEI0BAHNS HOHOOOMEHHBIX MaTepHAIOB.
HccnenoBanue 3JIEKTPOJHBIX MaTepUaloB U MEMOpaH METOJOM CKAaHUPYIOLIEH 3IEKTPOH-
HOM MMKPOCKOIIMM B COYETAHHMM C JIOKAJIBHBIM PEHTI€HOCHEKTPAIbHBIM MUKPOAHAIU30M U
METO/I0M TYHHEIBHOW CKaHUPYIOIIEN MUKPOCKOIIUY.
[Tpumenenne MK-crnekTpOCKONUU MOTIOMIEHUS U M3YYEHUS CTPOEHHSI MOHOOOMEHHBIX
MaTepHaIoB.

[Tpumep O6uneTa K SK3aMeHy

OI'bOY BO «KyOaHckuii rocy1apcTBEHHBIN YHUBEPCUTET
@aKyJIbTET XUMUHU U BBICOKUX TEXHOJIOTUI
Kadenpa pusuueckoit xummn
Hanpasnenue noarorosku 04.04.01 Xumus,
Hanpasnennocts (npoduib) IAEKTPOXUMHUS
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JucuumiuHza “ CoBpeMeHHbIE METO/Ibl UCCIIEI0BAHUS B JIEKTPOXUMUU ~
SK3AMEHAIIMOHHBII BUJIET Ne 1.

1. Tunsl siueeK U JIEKTPOAOB, IPUMEHIEMBIX MPU FJIECKTPOXUMHUECKUX U3MEPECHUSIX.

2. XpOHOMOTEHIIMOMETPUUYECKUNA METOJ] UCCIIEeIOBAaHUS MEPEXOIHBIX MPOLIECCOB B MeMOpaHO
CHUCTEME, JJIEKTPOIHOMN CUCTEME.

3. UccnenoBanue 37E€KTPOIHBIX MaTepUaoB 1 MEMOPaH METOJIOM CKaHHPYIOUIEH AJIeKTPOHHON
MHUKPOCKOIIUH B COYETAHUU C JIOKAJIbHBIM PEHTT€HOCIEKTPATbHBIM MUKPOAHATN30M

3aBenyronmii kKageapoit
(GU3UYECKON XUMHH, 1.X.H., TPOQ. B.U. 3abomornkmii

O1eHOUHBIE CpesICTBA AJIsl HHBAINUOB U JIUL] C OTPAHUYEHHBIMU BO3MOXKHOCTSIMU 3]10pO-
BbsI BBIOMPAIOTCS C yUETOM MX MHIUBUAYAIBHBIX IICUXO(PU3NIECKUX OCOOCHHOCTEH.

— IIpY HEOOXOIMMOCTH MHBAJIMIAM M JIMLIaM C OFPaHUYEHHBIMU BO3MOKHOCTSIMH 3]10pO-
Bbs [IPEIOCTABIIAETCS JOIOJIHUTEIBLHOE BPEMsI JIJIsl IOJArOTOBKM OTBETA HA 3K3aMEHE;

— [IpU NPOBEJICHUH NPOLEAYPHI OLICHUBAHUS PE3YyJIbTaTOB 00yUEHHUs] HHBAINIOB U JIULL C
OTpaHMYEHHBIMHU BO3MOXHOCTSIMU 3/10pPOBbsI PEAYCMATPUBAETCS HUCIIOJIb30BAHUE TEXHUUECKUX
CpEeACTB, HEOOXOIUMBIX UM B CBSI3U C UX MHAWBUIYAIbHBIMU OCOOEHHOCTSIMH;

— IpU HEOOXOAMMOCTH JJIsl 00YHAIOIIKXCS C OTPAHUUYEHHBIMU BO3MOXHOCTSIMU 3/10POBbSI
U MHBAJIMJOB IpOIEypa OLIEHUBAHUS PE3yJbTaTOB OOyUYeHMs MO JAUCLUILUIMHE MOXET IPOBO-
JUTHCS] B HECKOJIBKO 3TaIlOB.

IIponenypa oneHuBaHUs PE3yIbTaTOB OOyuU€HHs] MHBAIMJOB U JIMI C OTPAaHUYEHHBIMU
BO3MOXXHOCTSIMHU 3/10pOBbsl IO AMCHUILIMHE (MOIYJII0) MpeayCMaTpUBaeT MpPelOCTaBICHUE HH-
dopmanuu B hopMax, aAalTUPOBAHHBIX K OTPAaHMYEHUSM UX 3/10pOBbS M BOCHPUATHUS HH(POpMa-
IUH:

Jlnist T ¢ HapyIIEHUSIMH 3pEHHMSL:

— B MieyaTHOU (popme yBeTMUEHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOT O IOKYMEHTA.

JIig U1 ¢ HapyLIeHUsIMU CiIyXa:

— B I1e4aTHOM (opme,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

JUist T ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO amapaTra:

— B TIle4aTHOU opme,

— B (popMe 2IIEKTPOHHOT O IOKYMEHTA.

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

5.1 OcHoBHas MTEpaTypa:

1. Jlykomckuii FO.4., 'amOypr 0. /1. ®u3nuko-xuMuyeckue OCHOBBI ANEKTPOXUMHUU. J{o-
ronpyaublii: UaTennexr. — 2008. 423 c.

2. lamackun B.b., [Tetpuit O.A., Hupnuna ['.A. Dnextpoxumus: yaebHOE TOcoOUe Tst
CTYZCHTOB, 00yUaIOIIMXCs [10 HAIIPABICHUIO MOATOTOBKH «XuMus». Cnb.: Jlans. 2015.
https://e.lanbook.com/book/58166#authors

5.2 JlononHUTENbHAS JIUTEPATYPA:

1. Moxkpoycos I'.M., 3apyouna O.H., beke3una T.I1. Mexdazuble nmpeBpallieHus u
dbopMHUpOBaHUE MOBEPXHOCTH MHOTOKOMIIOHEHTHBIX MOJYIPOBOJHUKOB B JKHAKHUX Cpe-
Iax. M.: JlaHp, 2015.
http://www.lanbook.com/books/element.php?pll cid=32&pl1_id=1281
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2. MemOpaHHast 3JeKTpOXUMUS: yueOHOe Tocodue s 00ydaronIuxcss Mo OCHOB-
HBIM 00pa30BaTEIbHBIM IPOTpaMMaM BBICHIETO 00pa30BaHUs YPOBHS OakaaBpuaT U Ma-
rucTparypa mo HanpasiaeHusM moarotoBku 04.03.01 u 04.04.01 / [H. A. Kononenko, O.
A. [emuna, H. B. Jlo3a u ap.] ; M-Bo oOpa3zoBanust u Hayku Poc. ®enepaunu, Kyban-
CKHii TOC. YH-T. - [2-¢ u3a., uctp. u jo1.]. - Kpacronap : [Kybanckuii rocypapcTBeHHbIIH
yHnuBepcuter], 2017. - 290 c.

5.3. lleproauyeckue U3AaHUS:
1. XKypnan "Dnekrpoxummus’.
2. Kypuan "®uznueckast Xumus'".

6. Ilepeyennb pecypcoB MHGOPMAIMOHHO-TEJIEKOMMYHMKANIMOHHON ceTn «HHTep-
HeT», He00XOAUMBIX /IJIsl OCBOCHUS M CHUILINHBI (MOLYJIs1)

1. eLIBRARY - Hayunas anekrponnas oudiaunoreka (Mocksa) http://www.elibrary.ru/

2. DneKTpOHHas KOJUIEKIMS HAyYHOW U TEXHUUYECKOM MOTHOTEKCTOBOU U bubnmuorpadu-
yeckoi naopmaruu ScienseDirect — http://www.sciencedirect.com

7. MeToauyeckne yKazaHusi IJs1 OOyYalOUIUXCS IO OCBOECHHI) IMCHUIIHHBI
(MmonxyJis)

VYcnemHoe OCBOGHHME AMCLUMIUIMHBI IPEANOJaraeT akTUBHOE, TBOPYECKOE YydacTUe
CTYZCHTA IyTeM TUIAHOMEPHOH, TOBCETHEBHON pabOTHI.

OO0mre peKoMeHIau
W3yueHne QUCHMILUIMHBI CIEAYyeT HAUMHATh C MPOPA0OTKH pabodeil mporpaMMsl, 0co00e
BHUMaHUE, YICISs EsIM | 3aJ1a4aM, CTPYKTYpe U COJEPIKaHUIO Kypca.

CamocrosiTenpHas paboTa MPOBOAUTCS C IENBI0 YIUIYOJICHUS 3HAHUM MO JTUCIHIUINHE U
peycMaTpUBAeT:

- YTEHUE CTYAEHTAMH PEKOMEHJIOBAaHHOM JIUTEPATyphbl U YCBOEHHUE TEOPETUUYECKOTO Ma-
TepHaa TUCUUTIINHBL

- IOATOTOBKY K JJaOOPAaTOPHBIM 3aHATHIM;

- paboty ¢ lHTepHeT-UCTOYHUKAMU;

- MOATOTOBKA K 3aYeTy.

[InanupoBaHue BpPEeMEHHM Ha CaMOCTOSITENbHYIO PabOTy, HEOOXOJUMOTO Ha H3Y4YCHHE
HACTOSIICH JUCIUTUINHBI, CTYJCHTAM JIyUIlle BCETO OCYIIECTBIATh Ha BECh CEMECTp, IIpeycMaT-
pHUBas IIPH 3TOM PETYJISPHOE MOBTOPEHUE MPOIIGHHOTO MaTepuaia. Marepuan, IoJy4eHHbIH Ha
JICKIIUAX, HeO6X0}II/IMO PErYJIAPHO JOIMOJIHATE CBCACHUAMMU U3 JIMTCPATYPHBIX HCTOUYHUKOB, IIPH-
BEJICHHBIX B paboyeil mporpaMme JUCIUILIAHEIL.

Pabora ¢ KOHCIIEKTOM JIEKIIHIT

[IpocMOTpUTE KOHCIIEKT Cpa3y MOCJI€ 3aHITUH, OTMEThTE MaTepUall KOHCIIEKTa JIEKIUH,
KOTOpBbI BBI3BIBAET 3aTPyJHEHHUS JUlsi TOHMMaHus. [lomblTaliTech HAWTH OTBETHI HA
3aTPYIHUTEIBHBIE BOIIPOCHI, UCIOJIB3Yysl PEKOMEHAYEMYIO JIUTEpaTypy. Eciau camocToaTensHo
HE yJIaJ0Ch pa3o0parbcsi B MaTepuaie, chopMyIupynTe BOMPOCHI U OOPATUTECH 3a MIOMOIIBIO K
MpernoaaBaTeNto Ha KOHCYJIbTAIlMM WM ONukKaiiel nekuuu. PerynspHo oTBOAMTE BpeMs s
MOBTOPEHHSI TPOMAEHHOTO MaTepuana, HpOBEpsAs CBOM 3HAHMS, YMEHHUS W HABBIKH IO
KOHTPOJIHBIM BOIIPOCAM.

BrimonHenne nabopatopHbIX padboT

Ha 3anatum momyuute y mpenogaBareis rpadyK BBITOTHEHHUS JIaOOpAaTOPHBIX padoT.
[Tonyunte Bce HeoOxoammoe meronuueckoe obecreuenue. [lepen mocemenuem jgadoparopun
U3YyYUTE TEOPHIO BOIIPOCA, MPEIOIAracMoro K UCCIEIOBAaHHIO, 03HAKOMBTECh C PYKOBOJCTBOM
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10 COOTBETCTBYIOIIEH pabOTe W TOATOTOBBTE MPOTOKOJ TPOBEACHUS PAaOOTHI, B KOTOPBIH
3aHECUTE:

— Ha3BaHHUE paboThI;

— 3aroToBKH Ta6JII/II_[ AJId 3alIOJIHCHHUA SKCIICPUMCHTAJIbHBIMU JaHHBIMUA HaGHIOHeHHﬁ;

— ypaBHEHUS XMMHYECKUX PEaKLUil MpeBpameHnii, KOTOpble OyAyT OCYIIECTBICHBI IPH

BBIITOJIHCHHUHU 3KCIICPUMCHTA,
— pacueTHble (POPMYIIBI.
OdopmiieHne 0T4ETOB JIOIKHO MPOBOJUTHCS MOCIIE OKOHYaHUS PabOTHI B JTAOOpaToOpui.

Jlnsd TOATOTOBKM K 3allUTe OTYeTa CJIeIyeT NpPOAHAIU3UPOBATH AKCIIEPUMEHTAIbHBIC
PE3yJabTaThl, COMOCTAaBUTL HX C HU3BCCTHBIMU TCOPCTUUCCKHMHU ITOJIOXKCHUAMHU, CIIPABOYHLBIMU
WIN JIUTEPAaTYPHBIMU JTAHHBIMH, OOOOIIUTH pPEe3yJbTaThl HMCCIICJAOBAHUN B BHUJE BBIBOAOB IO
pa60Te, moATOTOBUTL OTBETHI Ha BOIPOCHI, IMPUBOJAUMBIC B MCTOAUYCCKHUX YKA3aHUAX K
BBITIOJTHEHUIO JTa00PaTOPHBIX padoT.

MeToanueckre pEeKOMEHAAIUU MPENoAaBATENSIM 10 METOJIMKE MPOBEACHUS OCHOBHBIX
BUJIOB Y4E€OHBIX 3aHATUN

Jlekuun

Metoanka yTeHus JIEKIUN

Jlexuuu SIBISIOTCSI OJIHUM M3 OCHOBHBIX METOJIOB OOYYEHHS MO JAMCLUHUIUIMHE, KOTOPbIE
JIOJKHBI peIaTh CIEAYIOIINE 3a1a4uu:

— HW3JIOKUTh BAKHEWIINMKA Marepual MpOrpaMMbl Kypca, OCBEIIAIOUIUNA OCHOBHBIE

MOMEHTHI;

— DPa3BUTh y CTYJIEHTOB MOTPEOHOCTH K CAMOCTOSITENILHOM paboTe Hall y4eOHOW U HAyUHOM

JIUTEPATypOil.

I'maBHOM 3amaded KayK[AOM JIEKIUH SBJISAETCSA PACKPBITHE CYIIHOCTU TEMBbI M aHAIU3 €e
IJIABHBIX IOJIOKEHHUM. PEKOMEHyeTcss Ha NEepBOM JIEKLIHUH JIOBECTH 0 BHUMAHHUS CTYJIEHTOB
CTPYKTYpYy Kypca M €ro pasjeilbl, a B JAIbHEHIIEM yKa3blBaTh HaYaI0 KaXXJa0ro pasjena, CyTb U
€ro 3a/1a4u, a, 3aKOHYMB U3JI0KEHHE, TOABOIUTH UTOT MO 3TOMY pa3Jiely, YTOObI CBSI3aTh €ro CO
CIIEYIOILHM.

Coneprkanue JTeKIui

Coneprxanue nekiuil onpeaensercs padoueil nporpammoii kypca. Heobxonumo, 4ToOsl
KaXk/1as1 JIEKIMsI OXBaThIBajia M MCUepIbIBala ONpEETICHHYIO TeEMY Kypca U MpeacTaBisiia coooi
JIOTUYECKH BIIOJIHE 3aKOHYEHHYIO paboTy. Jlydile COKpaTUTh TEMY, HO HE JOMYCKaTh MepephiBa
€e B TaKOM MeCTe, KOI'1a OCHOBHAs HUJied €lIE TIOJHOCTBIO HE PACKpPBITA.

JlaGopaTopHble 3aHATHS
MeTtoauka npoBeeHus 1JabOpaTOPHbBIX 3aHITHHA
Llenssmu npoBeeHNst 1a00PATOPHBIX PAOOT SBJISAIOTCS:
— YCTaHOBJIEHHE CBA3€H TEOPHMM C TMPAKTUKOM B (QopMe HKCHEPUMEHTAIBHOTO
MOJITBEP K /IEHUS TIOJIOKEHUHN TEOPHH;
— 00y4eHHe CTy/IEHTOB YMEHUIO aHAIM3UPOBATh MOJTYUYEHHbIE PE3YIIbTAThI;
— KOHTPOJIb CAMOCTOSITENIbHOM pabOThI CTYIEHTOB 110 OCBOEHUIO Kypca;
— 00yueHue HaBbIKaM PO(eCCHOHATILHON e TeIbHOCTH
[lenu mabopaTopHOro MPAaKTHKyMa JOCTUTAIOTCS HAMJIY4IIHM O0pa3oM B TOM clyyae,
€CJIM  BBINIOJHEHUIO JKCIEPUMEHTa MpEeIUIecTBYeT OIpeAeseHHas MOJArOTOBUTENbHAs
BHeayauTopHas pabora. [ToaTromy mpernonaBaTens 00s3aH JOBECTH JI0 BCEX CTYIEHTOB rpauk
BBITMIOJTHEHUS TaOOPAaTOPHBIX paboT ¢ TeM, YTOObl OHM MOTJIM 3aHUMAThCs IeJIeHANPaBICHHON
JOMAaIIHEH NOATOTOBKOI.
[lepen HagaoM OYEPENHOTO 3aHATHA IPENONABATENb JOJDKEH YAOCTOBEPUTHCS B
TOTOBHOCTH  CTYACHTOB K BBINOJIHEHUIO JIaOOpaTOpHOM paboThl IMyTEM KOPOTKOTO
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coOeceIoBaHUsI U MPOBEPKH HAJIMYUS y CTYIEHTOB 3arOTOBIICHHBIX MPOTOKOJIOB IMPOBEIACHUS
paboTHI.

8. Ilepeyenb MHPOPMALMOHHBIX TEXHOJIOTHIl, UCIOJIb3YeMbIX MPH OCYIIECTBJIECHUHU
00pa30BaTeJILHOIO NMpoLecca Mo JMCHUIInHEe (MOYJ/II0) (MPHU HEOOXO0AMMOCTH)

8.1 IlepeueHb HHPOPMATMOHHBIX TEXHOJIOTHI

8.2 IlepeueHb HEOOXOAMMOT0 MPOTPAMMHOI0 00ecTeyeHust

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

2. IlporpamMmMHOe oOecrieueHne K BUPTyalIbHbIM U3MEPUTEIbHBIM TPUOOpaM.

3. IIporpamMmMHoOe obecrieueHue s CIIA0OBHISIITUX.

8.3 IlepeueHb HEOOXOAMMBIX HHGOPMAITMOHHBIX CIIPABOYHBIX CHCTEM

1. eLIBRARY - Hayunas anekrponnas oudiunorexa (Mocksa) — http://elibrary.ru/
2. ScienseDirect — http://www.sciencedirect.com

9. MartepuajbHO-TeXHHYecKasi 0a3a, HeoOXxoauMasi I OCylIeCTBJICHUsSI 00pa3oBa-
TeJbHOI'0 NMPOIecca Mo AUCHHUILINHE (MOYJII0)

Ne

Bun pabor

MarepuanbHO-TEXHUYECKOE 00eCIIeYCHHUE JUCIIUITITHBI
(MOAyJisf) M OCHAIIEHHOCTh

1.

JIGKIIMOHHBIC 3aHITHUSI

Aynautopus — aya. 332, kopn. C (ynuna CtaBpomnoiibckas,
149). KomruiekT y4eOHO# MeOesu, MelloBasi J0CKa, mepe-
HOCHO€ MYJIbTUMEIUIHOE 000y I0BaHHE.

JlaGoparopubie  3aHs-
TS

VYyeOHas ayiuTopus AJi IPOBEACHUS 3aHATHI 1abopaTop-
Horo tumna aya. 330, kopm. C (ynauna CtaBponoiibckas,
149), yKOMIUIEKTOBaHHAsI CIICIIUAIM3UPOBAHHON MEOEIBIO
U KOMILUIEKTaMHU J1a00paTOPHBIX paboT, BKIIOYAIOIIMMHU:

- moreHmocrar-raisBanocrar I1-301,

- umniegancmetp Z-1000P,

- MOTEHIMOCTAT-TabBaHOCTaT-UMITeaHcMeTp Autolab
100N,

- aBTOoMaru4eckuii Turparop Titroline 6000,

- pH-meTp Okenepr-001,

- BOJIbTMETP YHUBEpcanbHbIi B7-78-1,

- KoHaykrometp Okenept-002 -2 .,

- repmoctaT xuakoctHbiin TXK-TC-01/26,

- SYEUKH NEKTPOXUMUYECKHE,

- SIMEUKU KOHAYKTOMETPUYECKHE - 2 IIT.,

- IEPCOHAIIbHBIE KOMIBIOTEPHI -5 HIT.

['pynnoBeie  (MHAUBH-
ZyaJlbHbI€) KOHCYJIbTa-
ITUHU

VYyeOHas ayautopus JUIsl IPOBEACHHS 3aHATUN CeMHHap-
ckoro tuna — aya. 332, kopn. C (ynuna CraBporoibckas,
149). IlepenocHoe MyJIpTUMEANIHOE 000pYIOBaHUE.

Tekymuii  KOHTpPOJIb,
MIPOMEXYTOYHAS aTTe-
crauus

VYyeOHast ayIuTOpHs JUIsl MPOBENCHUS 3aHATUH CeMUHap-
ckoro tuna — aya. 332, kopn. C (ynuma CTaBporosbckas,
149). IlepeHocHOe MyJIbTUMEIUITHOE 000PYIOBaHHE.

CaMocrosTenpbHast pa-
bora

Kabunetsl mis camMocTOATENbHONW pabOoThl, OCHAIEHHBIE
KOMITBIOTEPHOM TEXHUKOW C BOZMOYKHOCTBIO TOJIKITFOUECHHS
K cetn «VHTepHET», MPOrpaMMOil SKPaHHOTO yBEITHYCHHS
U oOecrieueHHbIe JTOCTYIIOM B DJIEKTPOHHYIO WHGpOpMAIU-
OHHO-00pa30BaTEIbHYIO Cpely yHUBepcuTeTa — ayia. 329
kopi. C, ayn. 140 (yauua CraBponosibekasi, 149)

KypcoBoe npoektupo-

JlabopaTtopun, YKOMIUIEKTOBAaHHBIC CIICIIUATU3UPOBAHHOMN
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BaHME (BBITTOJIHEHUE
KYPCOBBIX paboT):

MeOeNnbl0 U 000pYAOBAaHUEM JUIsI KYpPCOBOTO MPOEKTHUPO-
BaHMs (BBITOJTHEHUE KYPCOBBIX padoT):

- nabopaTtopusi 3JIEKTPOMEMOpaHHBIX SIBICHUN — aya. 326
kopri. C,

- J1abopaTopus IIEKTPOMEMOpaHHOro cuHTe3a — aya. 330
kopri. C,

- 1abopaTopusi MPOSKTUPOBAHUS M ONTHMH3AINH JICKTPO-
MeMOpaHHBIX TporieccoB — aya. 337 kopir. C,

- n1abopaTopus pecypco- ¥ 3HEprocOeperaronmx TeXHOIO0-
ruit — aya. 341 kopm. C,

- naboparopuss MEMOpPAHHOTO MATEPUAIOBEACHHUS — ayjl.
345 kopm. C.
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