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1 Hesn 1 3212494 M3yYeHUs JUCHUILIHUHBI

1.1 leab TUCHUMIHHBI

N3ydeHne SIEKTPOIHBIX M DJIEKTPOMEMOpPAHHBIX CHCTEM C YYETOM
COBPEMEHHBIX MPEJICTABICHUNA O (OPMUPOBAHWU HAHOYACTHUIl, MOH-TUIOJIBHBIX
KJIacTepoB Ha Mex(pa3HbIX TpPaHWIIAX W WX BIWSHUS Ha KOMILIEKC
ANEKTPOXUMUYECKUX  XapaKTEepUCTUK W  [apaMEeTPOB  BJIEKTPOJIHBIX U
AIIEKTPOMEMOpPAHHBIX MPOIIECCOB.

1.2 3agauu AMCHUILIHHBI
- chopMHUPOBATH 3HAHUS 00 IIEKTPOXUMHUIECKOM PABHOBECHUU B MEMOPAHHBIX
Y AJIEKTPOJHBIX CUCTEMAX C YYACTUEM HAaHOYACTHII;
- 00ecreunTh YCBOSHNE TEOPETHUYECKIUX OCHOB M 3aKOHOMEPHOCTEH KHHETUKH
AIEKTPOMEMOPAHHBIX MPOIIECCOB;

— BBISIBUTH POJIb HAHOpa3MepHbIX 3(P(HEKTOB B MexaHu3Me (HOPMHUPOBAHUS
MOTEHIIMAJIOB U MPOLIECCaX THAPATAllMU B DIEKTPOMEMOPAHHBIX CUCTEMAX.

1.3 Mecro aucuMmivHbl (MOAYJsi) B CTPYKType 00pa3oBaTebLHOM

NMPOrpaMMblI

JucuuminHa «IJIEKTPOXUMHUS HAHOCUCTEM» SIBJIIETCS JUCHUUILUIMHOW IO
BBIOOPY BapUaTUBHOW YacTH U OTHOcHUTCS K Onoky b.1 «/lucummiunaeny yaeOHOro
njaHa HanpasyieHus: noarotoBku 04.06.01 Xumuuyeckue HaykKu, HaNpPaBICHHOCTb
02.00.05 DnekTpoxumusi.

N3yyeHnro  AUCHUIUIMHBL  «OJIEKTPOXUMHUS ~ HAHOCHUCTEM»  JOJDKHO
NPEAIIeCTBOBATh H3Y4YEHUE AUCHUIUIMHBI  «DU3UKOXUMHUS HMOHOOOMEHHBIX
MarepuasioB». M3yueHne JaHHOW JUCUWIUIMHBI SIBIISIETCS OCHOBOM A
TuCIUTUINHBL  «DyHAaMEHTaNbHBIE OCHOBBI ONTHUMU3AIMN W HHTCHCHU(DUKAINH
MeMOpaHHbIX MpoueccoBy. [lomydyeHHbIE B X0/1€ OCBOCHUS AUCLUIUIMHBI 3HAHUSA,
YMEHUSI M HAaBBIKK MOTYT OBIThb IMOJE3HBIMU TMpPU BBINOJHEHUH HAYYHBIX
VCCIICIOBAHNM, a TAKXKE B XO/1€ HAYYHO-IIPOU3BOICTBEHHON IIPAKTHUKHU.

1.4 IlepevyeHb IUIAHMPYEMBIX Pe3yJbTATOB 00yYeHUS MO AMCIHUIIAHE
(MomyJIl0), COOTHECEHHBIX ¢ IUIAHUPYEMbIMHM Ppe3yJbTATAMH OCBOEHMSA
o0pa3oBaTeJbHON POrpaMMbI

[Ipouecc w3ydeHHs AWCUMIUIMHBI HampaBieH Ha  (OpPMHUPOBAHUE
caenyronmx kommnereniuii: OIIK-1 u [TK-1.

No HNunexc Copepxanue B pesynbrare u3ydeHus: yaeOHOM JUCIUTUIMHEI
g, | KOMIET | KOMIETEHLH (i eé oOyJaromuecs: JOIKHbI
CHIIUU YacTH) 3HATh yMeTh BJaeTh
l. OIIK-1 | cnocoGHOCTBIO TEOPETUUECKHE
CaMOCTOSITEIIbHO OCHOBBI
OCYIIECTBIATD POTEKaHUS
Hay4YHO- EKTPOXUMHY
HCCIIEI0BATEIBCKYIO €CKHX
JESITeIbHOCTD B | IPOLIECCOB B
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Ne Nupekc Conepxanue B pesynbrate uzyueHus: yaeOHON AUCHUTUIMHBI
[y, | KOMIET | KOMIETEHIHH (v eé 00yYaromuecs T0JIKHbI
950005051 4acTu) 3HATH yMeTh BJIA/IeTh
COOTBETCTBYIOLIEH HAHOCHUCTEMAX
npodeccuoHanbHOM (Iudp: 3
obmactu c | (OIIK-1)-2)
WCIIOJIb30BAaHUEM
COBPEMEHHBIX
METO/I0B
HCCIeA0BAHUS "
nH(pOpMaIMOHHO-
KOMMYHHUKAITMOHHBIX
TEXHOJIOTHI
2. IIK-1 CnocoOHOCTBIO Ha3HAUYCHUEC, HCIIOIb30BaTh | OCHOBHBIMU
MPUMEHITh OCHOBHBIE | 00JacTb HaHOMaTepuasl | HOHATUSAMH U
MPUHIUIIBI, TEOPUU U | IPUMEHEHHUS, bl B Pa3jIM4HBIX | TEPMUHOJIOTHE
KOHILIETIIIUN KJIacCCU(UKALU | TEXHOIOTHSIX i B obmactu
COBPEMEHHOMN 10 u npunuun | (Iudgp: Y | cUHTEeTHYECKUX
JNEKTPOXUMHMM  JUISl | IEUCTBUS (ITK-1) -2) MMOJIMMEPHBIX
peuieHus HaHOMaTepHal MaTepuaios;
(GbyHIlaMEHTaNbHBIX U | OB; METO/bI METOANKAMHU
MPUKJIATHBIX 3a/1a4 UCCJICI0BAHUS HU3MEPECHUS
UX CTPYKTYpBI ¢$husuKo-
U ¢busuko- XUMHUYECKHX
XUMHUYECKHUX XapaKTEPUCTUK
XapaKTEePUCTUK HMOHOOOMEHHBIX
(IMudp: 3 HaHOMaTepHual
(IIK-1)-3) o (Iludp: B
(IIK-1) -3)

2. CTpyKTypa " coJep:KaHue TUCHUIIITHHBI

2.1 PacnipenesieHre TPYyA0EMKOCTH TMCIUTIMHBI IO BUIaM padoT
OO6mrast Tpya0€MKOCTh AUCITUIUIMHBI cocTaBisieT 4 3ad.ed. (144 wgaca), ux
pacnpeneieHue MO BUIaM pabOT MPEACTaBICHO B TaOmHIE (011 CMyoeHmos

0DO0).

Bun yueGHOM paboThI Bceero I'on oOyuenus
4acoB 2

AyIuTOpHBIE 3aHATHS (BCEro) 20 20

B ToM uucne:

3aHATHS JIEKIIMOHHOT'O TUIIA 8 8

JlaGopaTopHblie 3aHITHS 12 12

3aHATHS CEMUHAPCKOTO TUMA (CEMUHAPHI, i} B}

IPAKTUYECKHUE 3aHITHSI)

CamocrosiTesibHas padoTa (Bcero) 97 97




B tom uncne:

[ToAroTOBKA K BBHIMOJHEHHUIO H 3aIUTE JJA0OPATOPHBIX 50 50

pabot

[ToaroToBka K TEKyIleMy KOHTPOJIIO 47 47

KounTtpoJs:

[ToaroroBka Kk 3K3aMeHy 27 27

OO01mas TpyA10eMKOCTh yac 144 144
3a4. eJ. 4 4

OO6mast Tpya0E€MKOCTh TUCHMIUIMHBI cocTaBisieT 4 3au.en. (144 wgaca), ux
pacripejiesieHre 1Mo Buaam paboT MpeACcTaBieHo B Tabutie (s cmyoenmos 3P0).

Bun yueGHOM paboThI Bceero I'on oOyuenus
4acoB 3 2
AyIuTOpHBIE 3aHATHS (BCEro) 20 8 12
B ToM uucne:
3aHATHS JIEKIIMOHHOTO TUIIA 8 4 4
JlaGopaTopHblie 3aHITHS 12 4 8

3aHATHS CEMUHAPCKOTO TUTA (CEMUHAPHI,
MPaKTUYECKHUE 3aHSATHUS)

CamocrosiTesibHas padoTa (Bcero) 94 64 30

B ToMm uucie:

[ToAroTOBKA K BBHIMOJHEHHUIO H 3aIIUTE JJA0OPATOPHBIX 54 34 20

pabot

[ToaroToBka K TEKyIIeMy KOHTPOJIIO 40 30 10

KoHnTtpoJs:

[ToaroroBka Kk sKk3aMeHy 30 30

OO01mast Tpy10eMKOCTh 4yac 144 72 72
3a4. e]l. 4 2 2

2.2 CTpyKTYypa IMCHUIIUHBI:

Pacnipenenenue BuaoOB yueOHOI pabOTHl U MX TPYJOEMKOCTHU IO pas3fesaM
JUCITUTITUHBL.

Paznmensl AWCHMIUIMHBI, W3y4aeMble Ha BTOPOM TOXy OOYYEeHHsS (07
cmyoeumos ODO)




NO KOHI/I‘{CCTBO 4acoB
paS- HaI/IMeHOBaHI/Ie pa3aen03 AyIlPITOpHaH pa60Ta C&MOCTO}ITCJ’IBH&}I
ena Bcero pabota
A a3 | Jp
1 2 3 4 5 6 7
OOmrasg xapakTepUCTHUKA
1. Hast XapaKtep 28 | 2 26
HAHOCHUCTEM
TpaHciopT MOHOB U BOJILI B
2. |'P p 8 36 | 2 4 30
HAHOKOMITIO3UTHBIX MeMOpaHax
[Tonsipr3anmoHHbIC SBICHUS B
AIIEKTPOIHBIX U
3, POt 27 | 2 4 21
3IIEKTPOMEMOPaHHBIX CHUCTEMaX B
MIPUCYTCTBUH HAHOYACTHI]
MomudbnnupoBanurie
4. A uimp 26 | 2 4 20
HAaHOKOMIIO3UTHBIC MEMOPaHbI
KonTpoJib 27
Bceco: 144 | 8 12 97

Pazpenbl  nucnunauHB, W3y4aeMble Ha TpeTbeM Toxay oOydeHus (aJuas
cTyaeHToB 3®O)

KomunuectBo wacos
No
AyautopHas [CaMocTosITeN
pas- HaunmMenoBanue pasnenon
o1 Bcero abora pHas paboTa
8 1|13 [ Jp
1 2 3 4 5 6 7
1 OO01ast xapakTepucTHKa 2% | 2 24
HAHOCUCTEM
5 TpaHcnopT HOHOB U BOJIbI B 46 | 2 4 40
HAHOKOMIIO3UTHBIX MeMOpaHax
Hmoezo: 72 | 4 4 64

Pazmensl aucuMIIuHBL, HW3ydaeMble Ha YETBEPTOM TOAy oOOydeHus (AJas
cTyaeHToB 3®O)

No KonngectBo wacos
gea;;l HanmeHoBaHue pa3nesioB Beero AynutopHas paGota CaMo;fl%;(I)TTzanag
J 113 JIP
1 2 3 4 5 6 7
[TonsipuzaniioHHbIE SABJICHUS B
1.  |3MEeKTPOIHBIX U FNEKTPOMEMOpaHHBIX | 21 2 4 15
CUCTEMax B IPUCYTCTBMM HAHOYACTHUIL
2 MoudunpoBaHHbIe 21 | 2 4 15
" |HAaHOKOMITO3UTHBIE MEMOpaHbI
KonTpoib 30
Hmoezo: 72 | 4 8 30
HUmoeo no oucuyuniune: 144 | 8 12 94




2.3 Copnep:xaHue pa3aeyoB IUCHUNINHBI:

2.3.1 3ausaTHA JeKIMOHHOT0 THIIA

HaumenoBanue dopma TEKYIIETO
Ne Conepxanue pasaena
paznena KOHTPOJIS
1 2 3 4
1. Oomas OcHOBHBIE TIOHATHUS U KJIacCUPHUKAIUS VYcTHbIl onpoc
XapaKTepUCTHKA HaHocHcTeM. CHHTE3 OJUMEPHBIX
HaHOCHCTEM HaHoMarepHuasioB. [lonydeHre roMOreHHbIX U
reTeporeHHbIX MeMOpaH. Knaccuduxanus u
II0JIy4E€HHUE KaTaIu3aTOPOB Ha MTOJMMEPHOU
ocHOBe. PU3UKO-XMMUYECKHE CBONCTBA
CHUHTETHUYECKUX MeMOpaH. MeToIblI
MCCJIEIOBaHMsI CTPYKTYPhl HAHOMATEPHAJIOB
2. Tpancnopr HoHOB 1 |MexXaHU3M NPOBOAUMOCTH HAHOKOMIIO3UTHBIX| Y CTHBIN OIPOC
BOJIBI B MeMOpaH. DIEeKTPOOCMOTHYECKHE SIBIICHUS B
HAaHOKOMIIO3UTHBIX ~ |MEMOpaHHOM CHCTEME, CONPSHKEHHBIN
MeMOpaHax MIEPEHOC MOJIEKYJT BOJIbI C HOHAMU B
AJIEKTPUUYECKOM TI0JIe U criennpuka
ANEKTPOKUHETUUECKUX SBJICHUM MPH
IIEPEHOCE BOJIBI C IPOTOHAMH.
HanopasmepHsbie ruipaTHpOBaHHbIE
KOMIUIEKCHI B JIEKTPUYECKOM I10JIE.
3. [Tonspuzanmonusle |KoHUEHTpAalIMOHHAS U AJIEKTPOXUMHUYECKAS YcrHblil onpoc
SIBJICHUS B MIOJIApU3aLUsl B AJIEKTPOIHBIX CUCTEMAX.
JNEKTPOAHBIX U OcHOBHbIE YpaBHEHUS AJIsl TNIOTHOCTH
MeMOpaHHBIX noJisipu3yroiiero Toka. Ilonspusanuonseie
CUCTeMax B SIBJICHUS B DJIGKTPOMEMOpaHHBIX CHCTEMaX B
IPUCYTCTBUU 3aBUCHUMOCTH OT IIPUPOJIBI U COJEPIKAHUS
HAHOYACTHII HAHOYACTHI] B 00bEME U Ha MOBEPXHOCTH.
AHanu3 BOJIbTAMIIEPHBIX XapaAKTEPUCTHK.
4. MomudurnmpoBanusie| BBejeHne MoaMPUIIMPYIOMIMX BEIIESCTB B VYcrHblii onpoc
HAaHOKOMIIO3UTHBIE  |HAaHOPA3MEPHBIE MTOJIOCTH IMOJIMMEPHBIX
MeMOpaHBbI MaTpull. KoMmiekc 37eKTpoTpaHCIOPTHBIX
CBOWCTB HOHOOOMEHHBIX MEMOpaH B
3aBHCHUMOCTH OT IIPUPO/IBI
MOIU(PHUIMPYIOMHUX T0OABOK.
2.3.2 3aHATHA CEeMUHAPCKOTO THIIA
He npedycmompenul
2.3.3 JlaGopaTopHbIe 3aHATHS
Ne Hanmerosarnue HaunmenoBanue 1abopaTopHbIX paboT Popwma Tekymero
paznena KOHTPOJIS
1 2 3 4
1. |Tpauncniopt noHOB U  |M3ydeHue 37eKTPOIPOBOTHOCTH 3amura
BOJIBI B HaHOKOMITO3UTHBIX MEMOpaH nabopaTopHOMH
HAHOKOMIIO3UTHBIX  |OmnpeaencHue 3JIeKTPOOCMOTHYECKON paboTbl
MeMOpaHax MIPOHUIIAEMOCTH HAHOKOMITO3UTHBIX
MeMOpaH




. ITonapuzaunonnsie |MI3MepeHue BOIbTAMIEPHBIX KPUBBIX B 3amura
SIBJICHUS B MeMOpaHHOH cucTeMe nabopatopHOit
AIIEKTPOIHBIX U paboThl
MeMOpaHHBIX
cucremMax B
MIPUCYTCTBUHU
HaHOYACTHII

. MoauduunpoBanusie| I3MepeHne yncel nepeHoca HOHOB B 3amura
HaHOKOMIIO3UTHBIE  |MOAM(DULMPOBAHHBIX HAHOKOMIIO3UTHBIX  |[J1a00paTOpHOM
MeMOpaHbI MeMOpaHax paboThI
24 Ilepeuenn Y4eOHO-MeTOANYeCKOro odecnieueHust Ji ) 6

CAMOCTOAITEILHOM PA00THI 00yYaIOUIMXCH 10 AUCIHUTIHHE (MOYJII0)

IIOATrOTOBKH

CamocrosiTenbHas paboTa acnupaHTOB MPOBOAUTCA B (hOopMe M3yUYEHUS OT-
JEJBHBIX TEOPETUYECKUX BOMPOCOB MO MPEAIaraéMoi JINTepaType ¢ JalbHEUIINM
UX OOCYXJICHHMEM Ha ayJUTOPHBIX 3aHATHSIX. BO BpeMs caMOCTOATEIbHOU

oOyJaronmecs

oOecrieueHbl  JOCTYNIOM K 0a3aM  JTaHHBIX,

oubsmoreunbM poHam u cetu MuTepHer.

[Tepeuens yueOHO-METOINIECKOTO 00ECTIEYeHUSI TUCITUTUIUHEI T10

HaumenoBanue N
Ne BBITIOJTHCHUIO CAMOCTOSITEIIbHOW PaObOThI
pasnena
1 2 3
.|O6mas 1. PeoxonkoB /.., Jlesuna B.B., I3un3urypu 2.J1.
XapaKTepUCTHKA Hanomatepuansr: Yue6noe nocodue. M. : BUHOM. JlaGopatopus
HAHOCUCTEM 3Hanuii, 2010. — 365 c.

2. Kononenko, H.A., ®omenko, M.A., bepesuna, H.I1.,
Bonbdxosuy, KO.M. [lopuctas ctpykTypa MeMOpaHHBIX
MartepuaioB. Yueb. mocooue. Kpacnomap: Kybanckuii roc. yH-T,
2013. 121 c.

./ Tpancnopt HOHOB U

1. Kononenko H.A., bepesuna H.I1. Metoas! uccnenoBanus u

BOJIBI B xapakrepuzanuu MmemOpaH. ['1aBa B kH.: MeMOpaHbl 1
HAaHOKOMIIO3UTHBIX  |MeMOpaHHbIe TexHonoruu. C.402-455 / Konnextus aBropoB. OTB.
MeMOpaHax pen. A.b. ApocnaBues. M.: Hayunsrit Mmup, 2013. — 612 c.
http://biblioclub.ru/index.php?page=book_red&id=468334&sr=1
2. I'mycun H.I1., Kononenko H.A. DnekTpoMacconepeHoc B
MOHHBIX TPOBOJIHMKAX: Yueb. mocooue. KpacHonmap, Kyol'Vy, 2014.
Honspuzaunonusie |1. Kononenko H.A., bepezuna H.I1. Meroas!l ucciaenoBanus u
SIBJICHUS B xapakrepuzauuu MmemOpas. ['naBa B kH.: MeMOpaHbI u
JJIEKTPOJHBIX U memOpanHbie TexHonorun. C.402-455 / Konmnexkrus aBTopoB. OTB.
MeMOpaHHBIX pen. A.b. SpocnaBues. M.: Hayunsrit Mmup, 2013. — 612 c.
cucTtemax B 2. I'mycun H.II., Kononenko H.A. DnekTpoMacconepeHoc B
MIPUCYTCTBUU MOHHBIX MTPOBOIHMKAX: Yueb. mocooue. KpacHomap, KyoI'y, 2011.
HAHOYACTHII
Momudunupoanusie| 1. MemOpanbl 1 MeMOpaHHbIe TexHOJMoTHH. / OTB. pea. A.b.
HaHOKOMMNO3UTHbIE  |SpocnaBues. M.: Hayunsiit mup, 2013. — 612 c.
MeMOpaHbI http://biblioclub.ru/index.php?page=book_red&id=4683348&sr=1

2. Kononenko, H.A., ®omenko, M.A., bepesuna, H.I1.,
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Boabsdxoruy, FO.M. Tlopucras ctpykTypa MeMOpaHHBIX
MaTepuainoB. YueO. mocobue. KpacHonap: Kybanckuii roc. yH-T,
2013. 121 c.

Y4eOHO-METOMMYECKHE  MaTepHayibl  JUIsi  CaMOCTOSTEIbHONW  paboThI
0o0ydJaronmumxcsi U3 4ucja WHBAIUAOB W JIUI C OTPAHMYCHHBIMU BO3MOKHOCTSIMU
3JI0pPOBbsSI TIPEIOCTABISAIOTCS B (opMax, aJanTUPOBAHHBIX K OTPAHUUYEHUSM WX
3/I0POBbSI M BOCTIPUATHSI HHPOPMAIIUHN:

JUist T ¢ HapyIIeHUSIMU 3pEHUS:

— B [IleYaTHOU (popMe yBeJIMUEHHBIM HIpUPTOM,

— B (hopMe IIEKTPOHHOTO JOKYMEHTA.

JIjist Tu ¢ HapyUIEHUSIMU CITyXa:

— B Ie4YaTHOM popme,

— B (hopMe IIEKTPOHHOTO JOKYMEHTA.

JIist Ut ¢ HApyIIIEHUSIMUA OTIOPHO-/IBUTATEIILHOTO arapara:

— B IleyaTHOU (popme,

— B (hopMe IIEKTPOHHOTO JOKYMEHTA.

JlaHHBIA TIepeYeHh MOXKET OBITh KOHKPETU3MPOBAH B 3aBUCUMOCTH OT
KOHTHHI'€HTa O0y4aroIuXcs.

3. O0pa3oBaresibHbIE TEXHOJIOTUH

Hns  dopmupoBanus npoQecCHOHAIbHBIX KOMIIETEHIIMH B MpoIecce
OCBOEHHUSI Kypca HCIOJIb3YeTCS TEXHOJIOTUA Npo(heCcCHOHATBHO-Pa3BUBAIOIIETO
oOydeHus, MpeaycMaTpUBalOIlasi HE TOJIBKO Mepefadyy TEOpEeTUYECKOIro
MaTepuana, HO U CTUMYJIMPOBAaHHUE ITO3HABATEIbHBIX INEHUCTBUN CTyAcHTOB. llpn
IIPOBEICHUM  JICKUMOHHBIX  3aHATUH  WCHOJB3YIOTCS  MYJBTHUMEAUIHBIC
npe3eHTauuu. B paMkax mpakTU4ecKuxX M J1abOpaTOPHBIX 3aHITUNA MPUMEHSIOTCA
METO/Ibl IPOEKTHOI'0 O0yUYEHUsl, UCCIEA0BATEIbCKUE METObI, METOJ] KOHKPETHBIX
CUTYaLUH.

VYcnemHoe OCBOGHME  Marepuana Kypca Ipeanojaraer  OoJbIIyro
CaMOCTOSITENIbHYIO padOTy acCUPaHTOB U PYKOBOJCTBO 3TOM pabOTON CO CTOPOHBI
npenogasaresi. B mpomecce  CaMOCTOSATENBHOM — ACATEIBHOCTA  CTYAEHTHI
OCBAaMBAIOT M AHAIM3UPYIOT NEPEAOBOM IENArOTMYECKUHA OMNBIT, HCIOIb3YS
UMEIOLIYIOCS JUTEepaTypy UM HH(OpMAIMOHHBIE TEXHOJOrHU. {71 MHBAIUIOB U
JIML] C OTPAHMYEHHBIMU BO3MOYXHOCTSIMU 3[I0POBbsI pEATU3YIOTCA UHINBH1yalbHbIE
o0pa3oBaTeJIbHbIE TEXHOJIOTUH, KOTOpbIE IIO3BOJISIOT IIOJIHOCTBIO
UHIMBUYAJIN3UPOBaTh COAEpPKAHUE, METOJbl U TEMIbl yYEOHOH AESITENbHOCTU
MHBAJINJ1a, BHOCUTb BOBPEMsI HEOOXOJUMYIO KOPPEKLHIO, KaK B JAESITEIbHOCTbH
CTYJICHTa-UHBAJIN/A, TAK U B ACSATEIBHOCTD IIPENIO1aBATEIS.

Cemectp Bun 3anstui Hcnone3yeMble THTEPAKTUBHBIE Konnuectso
(JI, TTP, JIP) 00pasoBaTeNbHBIC TEXHOJIOTUH 4acoB
J Jlexnusi-ipe3eHTanus: MeMOpaHHas 2
BOJIbTAMIIEPOMETPHSL.
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3 JIP N3MepeHne BOIbTaMIIEPHBIX KPUBBIX B 2
MeMOpaHHOM cucTeme

Uroro: 4

JUis Ml ¢ OrpaHMYEHHBIMM BO3MOXKHOCTSIMH 3/I0pOBbsl IIPEyCMOTpPEHA
OpraHM3alys KOHCYJIbTALUN C UCTIOIb30BAHUEM JIEKTPOHHOM MOYTHI.

4. OueHo4HbIe CpPeACTBA IS TEKYLIEro KOHTPOJISI YCIIeBAEMOCTH H
NPOMEKYTOYHOM aTTeCTANNHU

4.1 ®oH OLIEHOYHBIX CPEACTB /ISl MPOBeIeHU TeKyllel aTTecTaluu

Bompocsl st yctHOro ompoca mo Teme «OOmas XapakTepucThUKa
HAHOCHUCTEM:

Knaccudukanus HanocucTeM.

DU3NKO-XUMHUYECKHAE CBOWCTBA CHHTETHUECKIX MeMOpaH.

CrnocoOsI onpeiesieHns 0OOMEHHOM €eMKOCTH HOHOOOMEHHBIX MeMOpaH.
MeTtonbl uCCeI0BaHUS CTPYKTYpPbl HAHOMATEPUAJIOB.

[ToprcTOCTh HAHOKOMITO3UTHBIX MEMOPAH U METOJIBI €€ OIEHKH.

DN AW —

Bonpocsl ans yctHoro ompoca no teme «TpaHCOPT MOHOB M BOJIBI B
HAaHOKOMITO3UTHBIX MEMOpaHax» U MpH 3amuTe JadopatopHoit paboTel «3yuenue
3IIEKTPOTIPOBOJHOCTA HAHOKOMITO3UTHBIX MEMOpaH»:

1. IlepeHoc MOHOB B HAHOKOMITO3UTHBIX MEMOpaHax B AJEKTPHUUECKOM II0JIE.

2. KoHIEHTpalMOHHAs 3aBUCUMOCTh YAEIBHOW 3JIEKTPONPOBOTHOCTH
pacTBOPOB U MEMOpaH.

3. CompsKeHHBIH MEPEeHOC MOJEKYJ BOABI C MOHAMU B CHUHTETUYECKUX
MeMOpaHax.

4. CpoocobObl  ompeaeneHus  AIEKTPOOCMOTHYECKON  MPOHHUIIAEMOCTH
MeMOpaH.

5. @akTOopbl, BIMAIOLUIME HA 3JIEKTPOOCMOTHYECKYIO MPOHHUIIAEMOCTb
MeMOpaH.

Bomnpockl st yectHoro ompoca no teme «llonsipuzanmoHHbIE SIBICHUS B
AJIEKTPOTHBIX WM MEMOpPAHHBIX CHCTEMax B TPHUCYTCTBUUM HAHOYACTUIY MW TPHU
3amurTe JiabopatopHoi paboTel «M3mMepeHHe BOJbTAMIEPHBIX KpPUBBIX B
MeMOpaHHOU cucTeme»:

1. IlonsipuzanimoHHbIe SBJICHUS B DJIEKTPOJAHBIX 1 MEMOpPAHHBIX CUCTEMAX.

2. Comnpsixenable 3(Q(EKTbl  KOHIEHTPALMOHHOW  MOJIIpU3alUu B
3IIEKTpOMEeMOpaHHOW CUCTEME.

3. @axTOpbl, BIMAIOUIME HA BEJIMYMHY TNPEIeNbHOTO TOKa B
3IIEKTPOMEMOPAHHOI cUCTEME.

4. CriocoObl onpeieseH s BEIMYHHBI IPEIEIbHOTO TOKA.

5. OcoGeHHOCTH BOJIbTAMIIEPHON KPUBOW HAHOKOMITO3UTHBIX MEMOpaH.

Bompocsl st yctHoro ompoca  mo  Tteme  «MoauduuupoBaHHbIE

HAHOKOMIIO3UTHBIE ~MEMOpaHb» W TpU 3alMTe JabopaTopHON  paldOThI
10



«3mepenue vucen mnepeHoca MOHOB B MOJUMPHUITMIPOBAHHBIX HAHOKOMITO3UTHBIX
MeMOpaHax»:

1. MeTonbl MoauGUIIMPOBaHUS HOHOOOMEHHBIX MEMOpaH.

2. Bnustaue momuduimpoBanus MeMOpaH OPraHWYECKUMH KOMIIOHEHTAMHU
Ha UX CEJIEKTUBHOCTb.

3. CocoObI onpeie/IicHUsT YUCEIT TEPEHOC HOHOB Yepe3 MEMOpaHy.

4. MomudunrpoBanue MeMOpaH HEOPTaHMYECKUMHU KOMITOHEHTaMHU.

5. MomudunupoBanrne HAHOKOMIIO3UTHBIX MEMOpaH JUIsi NPUMEHEHUS B
TOILUIMBHBIX DJIEMEHTAX.

4.2 ®oHA OUEHOYHBIX CPeACTB [JI TPOBEJeHUS] NPOMEKYTOYHOM
arrecTauuu

4.2.1 Bomnpocsl 1j151 IOATOTOBKH K 3a4eTy (1is cTyaeHTOB 3PD0)

Knaccudukanus HanocucTeM.

OU3NKO-XUMHUYECKHUE CBOWCTBA CHHTETHUECKIX MeMOpaH.

Crioco0OnI onpezienenuss 0OMEHHOM eMKOCTH HOHOOOMEHHBIX MeMOpaH.

MeTonb! nccae10BaHUs CTPYKTYPhl HAHOMATEPHAJIOB.

[lepeHOoC MOHOB B HAHOKOMIIO3UTHBIX MeMOpaHaX B 3JIEKTPUYECKOM

noJe.

6. KoHiueHTpallMoHHass 3aBUCHUMOCTb  YJEIBHOM  3JIEKTPONPOBOJHOCTH
pacTBOpPOB U MEMOpaH.

7. ConpspbKeHHBIM MEPEeHOC MOJEKYJN BOAbI C MOHAMU B CHUHTETHUECKHUX

DN B~ W=

MeMOpaHax.
8. CrmocoObl  ompefeNneHusT  AIIEKTPOOCMOTHYECKON  MPOHUIIAEMOCTH
MeMOpaH.
9. ®akTOophl, BIUAIIIAE HA JJIEKTPOOCMOTHYECKYIO MPOHHUIIAEMOCTh
MeMOpaH.

10.CenekTUBHOCTh HAHOKOMITO3UTHBIX MEMOPAH.

4.2.2 Bompocsl AJis1 NOATOTOBKH K IK3aMeHYy

OO6mrast xapaKTepUCTUKAa HAHOCUCTEM

OcHOBHBIE TIOHATHUSA U KIacCH(PHUKAIUST HAHOCUCTEM.

[TommyueHne TOMOTEHHBIX M TETEPOTEHHBIX MEMOpaH.

[Tomxo/pl K XapakTepu3auu MEMOPaHHBIX MaTEPHATIOB.
OU3NKO-XUMUYIECKUE CBOWCTBA CHHTETHUECKUX MeMOpaH.

MeTob1 McCiIeI0OBaHUS CTPYKTYPhl HAHOMATEPHAJIOB.
DKCIepUMEHTATLHBIE METOIBI OIPEICTICHHSI SJICKTPOIIPOBOTHOCTH HA
MIOCTOSTHHOM U TIEPEMEHHOM TOKaX.

CocTosiHHuE MOHOB U BOJIbI B HAHOKOMITO3UTHBIX MEMOpaHax.

9. Ilepenoc Bombl uepe3 MeMmOpany. OcMOC U JIEKTPOOCMOC.

NoUnkwWh =

*
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10. T'panuma pasmena memOpaHa-pacTBOP.

11. MeMOpaHHbIi MOTEHIIMAT U METO/IbI €70 U3MEPEHUSI.

12. CeneKTUBHOCTh HAHOKOMITO3UTHBIX MEMOpaH.

13. TlonsipuzanmoHHbIE SBJICHUS B JIEKTPOJAHON CUCTEME.

14. TlonsipuzanmoHHbBIC SBJICHUS B JIEKTPOMEMOPAHHON CUCTEME.

15. BonpTaMrepHbie XapaKTepUCTUKA MEMOPaAHHON CUCTEMBI.

16. TlpenenbHOE COCTOSIHHE.

17. Comnpsoxenubie 3 GEeKThl KOHIIEHTPAITMOHHON TOJIIPU3AIIHH.

18. CaepxmnpenenbHoe coctosgaue. {ucconuanus Boasl. Hapymenue
AIEKTPOHEUTPAIILHOCTH.

19. MoaudunupoBanue memOpad. Hanokommno3utHsie MeMOpaHbl C HOH-
ANIEKTPOHHBIM MEXaHU3MOM ITPOBOJIUMOCTH.

20. KomruieKc 37eKTpOTPaHCIIOPTHBIX CBOMCTB HOHOOOMEHHBIX MEMOpaH B
3aBUCUMOCTH OT MPUPOABLI MOAUDULUPYIOMINX JOOABOK.

OueHouHble CpEeACTBA JUIi HHBAIMJIOB U JIMI C OTPaAaHUYCHHBIMU
BO3MOYKHOCTSIMH  3/IOPOBBSl  BBIOMPAIOTCS € YYETOM MX MHAMBUAYaJbHBIX
NCUX0(U3NIECKUX 0COOCHHOCTEN.

— TpU HEOOXOAMMOCTH HWHBAIUAAM M JIMIAM C OrPAaHUYEHHBIMU
BO3MOKHOCTSIMU  3/I0POBBSl  MPEJOCTABIACTCS JONOJIHUTENBHOE BpeMs s
MOJITOTOBKU OTBETA HA IK3aMEHE;

— TpHU TPOBEICHUHM TPOLEAYPHl OIEHWBAHHS PE3YyIbTATOB OOYYCHUS
WHBAIMJOB W  JAIl C  OTPAaHUYCHHBIMA  BO3MOXKHOCTSIMH  3JI0POBBS
IpeIyCMaTPUBAETCSl MCMOIb30BAaHNE TEXHHUUYECKHX CPEICTB, HEOOXOAUMBIX UM B
CBSI3U C MX UHIUBHUIYATbHBIMA OCOOCHHOCTSIMU;

— mpu  HEOOXOOUMOCTH Juisi  OOydJarommuxcsi ¢  OrpaHHUYCHHBIMU
BO3MOKHOCTSIMU 3/I0POBbSl U HMHBAJIUAOB MPOLEAYypa OLEHUBAHMS PE3YJIHTATOB
00y4eHHs IO TUCHHUILITMHE MOKET MPOBOJIUTHCS B HECKOJIBKO JTaIlOB.

[Ipouienypa olleHHBaHUS pe3yJIbTATOB OOYYEHUS MHBAIMIOB U JIUI[ C
OTPAaHUYEHHBIMM  BO3MOXHOCTSIMH ~ 3/I0POBbSl 10  JUCUHUILIMHE (MOAYJIIO)
npeaycMaTpuBaeT NpenocTaBieHue UHpopMaluu B popMax, aganTUPOBAHHBIX K
OTpaHUYEHUSM UX 370POBbS U BOCHIPUATHUS UH(DOPMAIUU:

JUist T ¢ HapyIIEeHUSIMU 3pEHUS:

— B IIe4aTHOU popme yBeTMUeHHBIM HIPUPTOM,

— B hopMe AIIEKTPOHHOTO JTOKYMEHTA.

JIns uL ¢ HapyIIEHHUSIMU CITyXa:

— B TleyaTHOU popme,

— B hopMe FIIEKTPOHHOTO JTOKYMEHTA.

JU1st U1 ¢ HApYIIIEHUSIMUA OTIOPHO-/IBUTATEIILHOTO arapara:

— B Ie4YaTHOM popme,

— B (hopMe IIEKTPOHHOTO JOKYMEHTA.

JlaHHBII epedeHb MOXKET ObITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT
KOHTHUHT€HTa 00y4YaroIIuXCs.
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4.2.2 Tlpumep 3K3aMeHAIUOHHBIX ONJIETOB

KYBAHCKUI TOCYJIAPCTBEHHBIM YHUBEPCUTET
@aKyJIbTET XUMHUU U BBICOKUX TEXHOJIOTUU
Kadenpa dbuznyeckoit xumuu
DK3aME€H MO JUCHUILIMHE «DIEKTPOXUMUSI HAHOCUCTEM
HanpaBnenue noaroroBku — 04.06.01 Xumuueckue HayKu
[Mpodune nporpammser — 02.00.05 DnexTpoxuMus

Bbujaer Ne 1

1. Knaccudukanus HaHOCUCTEM.
2. HOHHpI/ISaLII/IOHHBIG ABJICHHUA B CUCTCMAX C HAHOKOMIIO3UTHBIMHU M€M6paHaMI/I.
3. MeToasl onmpeaeaeHus dICKTPOMPOBOJHOCTH HAHOKOMITO3UTHBIX MEMOpPaH.

3aB. kadenpoit pus. Xumuu B.M1.3a6ononkui

CryaeHTsl 00si3aHBI CHAaTh JK3aMEH B COOTBETCTBUM C PACIHUCAHHEM H
y4eOHBIM IJIaHOM. DK3aMeH MO AMCLUHUIUIMHE MPECNenyeT Leib OLUEHUTh padboTy
CTyZEHTA 3a KypcC, MOJIy4YEHUE TEOPETUYECKUX 3HAHUM, UX MPOYHOCTH, PAa3BUTHE
TBOPYECKOTO MBIILICHUS, MPHUOOPETEHHE HABBIKOB CAMOCTOATEIbHOW paloThI,
YMEHHE NPUMEHSATH MOJyYEHHBIE 3HAHUS JJIs PEIICHNS IPAKTUUECKUX 3a1a4.

dopma  mpoBENEHHA ~ JK3aMEHAa:  YCTHBIM  OTBET HAa  BOIPOCHI
’K3aMEHAllMOHHOIro Owmiera. OK3aMEHATOpy MpeloCTaBIseTCsl IpaBO 3a1aBaThb
CTYJEHTaM JIOTIOJIHUTEIbHBIE BOIPOCHI IO BCEW Y4yeOHOM mporpamme
JVCLUIIINHBL.

PCByJ'IBTaT caauu OK3aMc€Ha 3aHOCUTHCSA ImpenoaaBaTciicM B
9K3aMCHAIIMOHHYIO BEAOMOCTDb U 3a4YCTHYIO KHHUIKKY.

Kpurepuu oueHku orBera:

OIlEHKA «OTJMYHO»: TIyOOKHE€ HWCUYEPTBIBAIONINE 3HAHUS  BCETO
NpOrpaMMHOr0  MaTepuana,  JIOTHYECKM  TOCJelIOBaTelibHbIe,  IOJHbIE,
rpaMMaTHYE€CKH  TMpaBUJIbHBIE W KOHKPETHbIE  OTBETHl Ha  BOIPOCHI
HK3aMEHAIMOHHOTO OWiIeTa ¥ JOMOJHHUTENbHBIC BOIMPOCHI, WCIOJb30BAaHUE B
HEOOXOJAMMOW Mepe B OTBETax S3BIKOBOTO Marepuasna, MpEeACTaBICHHOIO B
PEKOMEHTyeMBbIX y4eOHBIX MOCOOUSAX U JOMOJHUTEIILHOMN JIUTEpaType;

OIICHKA «XO0poIIo»: TBépI[BIe Hn J0CTAaTOYHO IIOJHBIC 3HAHHUA BCCIO
NporpaMMHOI0 MaT€pualia, rmoCaca0BaTCIbHbBIC, IIPABUJIbHBIC, KOHKPETHBIC OTBEThI

13



Ha IIOCTaBJICHHBIC BOIIPOCHI IIpHU CBO60,ZIHOM pe€arupoBaHi Ha 3aMCYaHHs 110
OTACIIbHBIM BOIIPpOCaM;

OIleHKA «Y/OBJIETBOPUTEJIbHO»: 3HAaHWEC W TOHMMAHUE OCHOBHBIX
BOIIPOCOB IPOTPaMMbl, HAJTUYME HECYIICCTBEHHBIX ONIMOOK MPU HEAOCTATOYHOU
CITOCOOHOCTH WX KOPPEKTUPOBKH, HATMYHE OMPEICICHHOTO KoJIn4ecTBa (He Ooiee
50%) ommOOK B OCBEIIEHUH OTIETHLHBIX BOIIPOCOB OMIIETA;

OllEHKA «HEYI0BJIETBOPUTEJIbHO»: HEMOHUMAHUE CYIIHOCTU H3JIaraeMbIX
BOIIPOCOB, IpyObie (pakTHYEeCKHe OLIMOKU B OTBETE, HEYBEPEHHbIE M HETOYHbBIC
OTBETHI HA JIOTIOJHUTEIbHBIE BOIIPOCHI HK3aMEHATOPA.

5. IlepeyeHb OCHOBHOW M [ONOJIHUTEJbHOW Y4YeOHOW JMTepaTyphbl,
HEe00X0IMMOii 17151 OCBOCHUS M CHUIIIMHBI (MOXYJISA)

5.1 OcHoBHas1 JIMTEpaTypa:

1. PeokonkoB, J[.MI. Hanomarepuwansl [DneKkTpoHHBIH pecypce] : yueOHoe
noco6ue / JI.U. Peoxonkos, B.B. JIésuna, 2.J1. I3ua3urypu. — DJIEKTPOH.
naH. — Mocksa : M3gatensctBo "Jlabopatopus 3uanmii", 2017. — 368 ¢. —
Pexxum nocrtyna: https://e.lanbook.com/book/94117. — 3ari. ¢ skpaHa.

2. MemMOpanbl u MeMOpaHHbIE TeXHOJIOTHH, 1MoJ pena. A.b. Spocnasiesa. M.:
Hayunbii MHD, 2013. — 611 C. Pexum JNOCTyTa:
http://biblioclub.ru/index.php?page=book red&id=468334&sr=1

3. bepesuna, H.I1. Daexkrpoxumus memMOpaHHbBIX cucTeM [Tekct] : ydeOHOe
noco6ue / H. I1. bepesuna ; M-Bo oOpa3oBanus u Hayku Poc. @enepanumy,

Ky6an. rtoc. yH-T. - KpacHomap : KyOaHckmii TOCYymIapCTBEHHBIN
yauBepcutet, 2009. - 137 c. : un. - bubmuorp.: c. 129-135. - ISBN
9785820906961

5.2 JlonosiHMTeIbHASI JTATEpATypa:

1. Kononenko, H.A., ®omenko, M.A., bepesuna, H.I1., Bonsdxosuy, F0.M.
[Topuctas cTpykTypa MeMOpaHHBIX MaTepuaioB. Yueb. nmocoodue.
Kpacnonap: Kyb6anckuii roc. yu-1, 2013. 121 c.

2. I'mycun H.II., Kononenko H.A. DnexTpomacconepeHoc B HOHHBIX
npoBoHMKax: Yuel. mocobue. Kpacnomap, Kyol'y, 2011.
3. DNEKTPOXUMHSI HAHOKOMITO3UTOB METAILI-MOHOOOMEHHUK / T. A.

KpaBuenko, E. B. 3onoryxuna, M. 1O. Haiika, A. b. fpocnasies ; Poc.
akaj. HayK, IH-T oOmieit u neoprannueckoit xumuu um. H. C. Kypnaxosna,
M-Bo 00pa3oBanus U Hayku, Boponekckuit roc. yH-T. - MockBa : Hayka,
2013. - 364 c. : ui. - bubmuorp. B konie 1. - ISBN 9785020381421.

JInsi OCBOCHMSI AUCUMIUIMHBI WHBAIMAAMU W JIMUAMH C OIPAHUYCHHBIMU
BO3MOKHOCTSIMH 3JIOPOBbSI UMEIOTCS U3/IaHUS B 3JIEKTPOHHOM BHUJE B 3JIEKTPOHHO-
oubmoTteunbIx cucteMax «Jlaub» u «HOpaiT».
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5.3. llepnoanyeckne U3TaHNS:
Kypnan Gundeckoin XUMHH.
DNEeKTPOXUMHUS
BricOKOMONEKYIISIpHBIE COETUHEHUS
JKypHan npukiagHon XUMun
N3eectua PAH. Cepusi: Xumnueckas
Kunetuka u xaranus
Komnonanslii )xypHan
[lepcriekTUBHBIE MaTEPHUAIIBI
TeopeTnueckast U SKCIIEpUMEHTATIbHAS XUMUS
Yenexu XxuMuu

6. Ilepeyennb pecypcoB HHGPOPMANMOHHO-TEJIEKOMMYHUKANIMOHHOM CeTH
«HTepHET», HEOOXOAMMBIX IJISI 0CBOEHMS JUCIHUILIUHBI (MOLYJIs1)

1 http://www.memtech.ru — Poccuiickoe memOpanHoe 00111ecTBO

2 http://www.mtc.kubsu.ru/ - HOL] FOxxHbI1#f MeMOpaHHBIN IIEHTP

3. http://www.nanometer.ru/ - Hanomerp-HanotexHonornyeckoe coo0I11ecTBo
4 bubmmnoreka noprana POOU http://www.rtbr.ru/rffi/ru/library

5. KyoI'vy, kKadenpa bu3IIecKo XUMUU:
http://www.kubsu.ru/University/departments/ CHEM/physchem/

6. MemOpanbl u MeMOpaHHbIe TexHoJoruu / noj pen. SApocnabieBa A.b. M.:
Hayunsiit mup, 2013. 612 c. http:// www.rfbr.ru/rffi/ru/books/o _1916784#1

7. http://www.sciencedirect.com — TMOJHOTEKCTOBas Hay4Has Oa3a JaHHBIX
MEXIyHapOaHOTO u3naTenscTBa Elsevier.

8. http://apps.webofknowledge.com/ - MynpTHAMCHIUIUIMHAPHAS pedepaTUBHO-

oubnunorpaduueckas 6a3a nanHeix HWuctuTyTa HayuHoi uHdopmanuu CIIA
(Institute for Scientific Information, ISI), nmpencraBnennas va miarpopme Web of
Knowledge komnanuu Thompson Reuters.

9.  www.scopus.com - Scopus (SciVerse Scopus) MyJIbTHAUCHUILTUHAPHAS
oubnmuorpaduueckas u pedeparuBHas 0a3a JaHHBIX, CO3/IaHHAS W3ATEIHCKOU
kopropauueit Elsevier.

10.http://cyberleninka.ru/about — Hayunas OubOmMOTEKa OTKPHITOTO JOCTYyIA
«KubepJlenunkay.

7. Meroanueckue YyKazaHusi I OOy4YalOIIUXCH IO OCBOCHHIO
AUCHHUIIHHBI (MOIYJIs1)

YcnemHoe 0CBOEHUE NUCLMILUIMHBI IPEANONIAracT akTUBHYIO, TBOPYECKYIO
paboTy acnupaHTa Ha 3aHATUAX JIEKIMOHHOTO U CEMHUHAPCKOrO TUIA, a TAKKE BO
BpeMsI BBITIOJIHEHUSA J1a00PaTOPHBIX paboT.

CaMmocTosTenbHass paboTa MPOBOAMTCS C LETbI0 YriayOJleHHs 3HAHHUHA I10
JUCLUIUIMHE U MPElyCMaTpPUBAET:
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- YTEHHE CTyJCHTaMU pPEKOMEHJOBAHHOW JIUTEPATyphl U YCBOEHUE
TEOPETUYECKOTO MaTepuaa JUCUUIIINHBI;

- MOJrOTOBKY K JAOOPAaTOPHBIM 3aHITHUSIM;

- paboty ¢ IHTEepHET — UCTOUHUKAMU.

CamocrosiTenbHasi paboTa acnUpPaHTOB MPOBOAUTCS B (POpMe H3YyUECHHS
OTACJIBHBIX TEOPETUYECKUX BOIPOCOB MO MPEIIaraéMol JMTeparype ¢
JanbHEHIIMM MX OOCYXXJE€HHEM Ha ayJuTOpHBIX 3aHATUAX. Bo Bpems
CaMOCTOSITENIbHOM TMOJATOTOBKU OOydyaromfecs: o0ecredyeHbl JOCTylmoM K 0azam
TAHHBIX, OMOIMOTeYHBIM (DoHAaM U ceT VIHTepHeT.

Ha camocrostensHoe wu3yuenue pazgena | «OOmas XapakTepuCTUKa
HaHocuctem» OTBoauTca 20 yacoB. ACHUPAHTHl JOKHBI JI€TalbHO HW3Y4YUTh
METONBl  HWCCIACAOBAHHS  CTPYKTYPhl H  (PU3UKO-XUMUYECKUX  CBOMWCTB
HAHOMATEPHUAJIOB W CHHTETHUYECKMX MEMOpaH, HCIOJb3ys ydeOHbIE MOCOOus
PeokonkoB JI.W., Jlesuna B.B., 3umsurypu O.JI. Hanomarepuanbel: YdeOHOE
nocoobue. M. : BMUHOM. Jlaboparopus 3Hanuii, 2010. — 365 c. u Kononenko, H.A.,
®domenko, M.A., bepesuna, H.I1., Bonbdpkoruu, FO.M. «Ilopuctas crpykrypa
MeMOpaHHBIX MAaTEPUATIOBY.

Bomnpock! a1t caMmOCTOSTENBHOTO U3YyUEHHUS:

1. CtpykTypa MeMOpaH: MyJIbTUILIETHI, KJIaCTEPHI.

2. HaGyxanue meMOpaH.

3. Metonel wuccnenoBaHUS CTPYKTYpbl HAHOKOMITO3MTHBIX MeMOpaH B
3aBUCHUMOCTH OT YPOBHS UX T€TEPOr€HHOCTH.

4. DU3UMKO-XUMHUYECKHUE METOAbl HCCIEIOBAHUS CTPYKTYPBI: ONTHYECKHUE
(COM, ACM); meton muddepenuunanbaoi ckanupytomieil kanopumerpun (ICK);
tepMmorpaBumerpudeckuii ananus (TI'A), tepmomexanuueckuii ananu3 (TMA),
pe3zoHaHcHbie (IMP, IIMP), pertrenocTpykTypHblid aHanu3, MK-cnektpockomnus.

5. MexaHnueckue CBOMCTBa MOHOOOMEHHBIX MaTepuasaoB. Tepmudeckas u
XUMHUYECKasi yCTOWYMBOCTh MEMOpaH.

6. IlopucTocTh CHHTETHYECKMX MEMOpaH M METOJIbl €€ OLEHKH.
Bo3MoxkHOCTH METOJa KOHTAKTHOM 3TaJJOHHOW MOPOMETPHHU.

JlJist caMoCTOSATEN,HOTO M3ydeHus: pasjena 2 « TpaHcnopT MOHOB U BObBI B
HAHOKOMITO3UTHBIX MeMOpaHax» aclupaHThl MOT'YT UCIIOJIb30BATh JIMTEPATYPY:

I. Konouenko H.A., bepesuna H.II. Meroasl wuccinegoBaHus u
xapakrepu3anuu MeMOpad. ['maBa B kH.: MemOpaHbl 1 MeMOpaHHBIE TEXHOJIOTHH.
C.402-455 / Konnextus aBTopoB. OTB. pea. A.b. fApocnasues. M.: Hayunsrii mup,
2013.-612c.

2. I'mycun H.II., Kononenko H.A. DOiekTpoMacconepeHOC B HOHHBIX
npoBogHUKax: Yueb. mocodbue. Kpacunomap, KyoI'y, 2011. 83 c.

B pamkax paznena 2 acnupaHThl JOJKHBI pACCMOTPETh BOIIPOCHI:

1. Oco0OeHHOCTH TmepeHoca MPOTOHA B HAHOKOMIIO3UTHBIX MEMOpaHax B
AIEKTPUUECKOM II0JI€.
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2. DIeKTpoOCMOC B MEMOPAHHOM cHCTEME, COTIPSIKEHHBIN EPEHOC MOJIEKYJI
BOJIbI C MOHAMH.

3. DNEeKTPOKMHETUYECKHE SBJICHUS B HAHOKOMITIO3UTHBIX MeMOpaHax.

[Tpu camocTosaTenbHOM u3ydeHuu pasnena 3 «llonspuszannoHHble SBICHUS B
ANIEKTPOAHBIX M AJIEKTPOMEMOPAHHBIX CUCTEMaxX B MPUCYTCTBUM HaHOYacTUI (30
4acOB) aCIIMPAHTHI MOTYT UCIIOJIb30BaTh JTUTEPATYPY:

1. MembOpansl 1 MmeMOpanHbie TexHosoruu / OTB. pen. A.b. SpocnaBues.
M.: Hayunslii mup, 2013. - 612 c.

2. I'mycun H.IIL, Kononenko H.A. DOiekTpoMacconepeHOC B HOHHBIX
npoBojHUKax: Yueb. mocodbue. Kpacunomap, Kyol'y, 2014.

Bonpocs! 1151 caMOCTOATEIBHOTO N3YUECHHUS

1. Compsikennble  3(G(GEKTbl  KOHICHTPAMOHHON  MOJSpHU3alud B
3IIEKTpOMEeMOpaHHON CUCTEME.

2. Tonspu3alMOHHbIE SBJIEHUS B MPUCYTCTBUU MOBEPXHOCTHO-aKTUBHBIX
OpPraHUYECKUX BEIECTB.

3. OcoGeHHOCTH BOJIFTAMIIEPHBIX XapAKTEPUCTUK HAHOKOMIIO3UTHBIX
MeMOpaH.

[Ipu camocrosiTensHOM wH3y4YeHHH pasfena 4 «MoauduupoBaHHbIE
HAaHOKOMIIO3UTHBIE MEMOPAHbD» aCIUPAHTHI MOTYT UCIIOIB30BATh JIUTEPATYPY:

1. MemOpansl u MmemOpanHbie TexHosoruu. / OTB. pen. A.b. Spocnasies.
M.: Hayunslii Mup, 2013. - 612 c.

2. Kononenko, H.A., ®omenko, M.A., bepesuna, H.I1., Bonspxosuy, F0.M.
[Topucras crpykTypa MeMmOpaHHBIX MartepuaioB. Y4eb. mocobue. Kpacnomap:
Ky6anckwuii roc. yu-t, 2013. 121 c.

Bonpocs! 1151 caMOCTOATEIBHOTO N3YYECHHUS

1. CnmocoGbl BBeleHHs MOJU(PHUIMPYIOUIMX BEIIECTB B HaHOPa3MEpHbIE
MIOJIOCTH MOJIMMEPHBIX MATPHIL.

2. MoauduuupoBanue MeMOpaH HEOPTaHMYECKUMHU KOMITIOHEHTaMH.

3. MoaudunupoBaHue HaHOKOMIIO3UTHBIX MEMOpaH Ui NPUMEHEHHUS B
TOTLJIMBHBIX JIEMEHTAX.

MeTtoanyeckue ykazaHus /I o0y4yalomuxcsl MO TMOATOTOBKe K
BbINIOJTHEHHUIO J1A00PATOPHBIX PadoT

Lenbto mpoBeaeHus 1a00paTOPHBIX PadOT ABIAETCA:

—YCTaHOBJICHHE CBS3€H TEOPUM C MPAKTUKON B (pOpMeE 3KCIEPUMEHTAIBHOTO
MOJITBEPKICHUS TIOJIOKEHUI TEOPHH;

—00y4eHHe CTYyIEHTOB YMEHUIO aHAIU3UPOBATh MOJTYUEHHBIE PE3YIbTATHI;

—KOHTPOJIb CAMOCTOSITENIbHON pabOThI CTYJICHTOB 110 OCBOCHHUIO KypCa;

—00y4eHne HaBbIKaM MPOoGeCCUOHATLHON AESITEIbHOCTH.

[lepen BbIMONHEHHEM J1a0OPATOPHBIX pabOT acmupaHTaM HEOOXOIUMO
O3HAKOMHUTBCSI C METOAMYECKHMMH YyKa3aHUSIMU K BBIIOJIHEHUIO pPAa0OTHl U
HOJITOTOBUTH MPOTOKOJ MPOBEAEHUS PaOOTHI, B KOTOPBII 3aHECTH:

— Ha3BaHue paboThI;
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— 3aroTOBKM TaONWIl ISl 3alOJHEHUS SKCIEPUMEHTAIBHBIMU JTaHHBIMU
HaOIIOCHUM;

— YpaBHCHHS XUMHYECKHX PpEaKIMid TMpeBpalleHH, KOTOphie OyayT
OCYIIIECTBJICHBI TIPU BHITIOJTHEHUN YKCIIEPUMEHTA;

pacueTHbie (HOPMYIIBI.

OdopmiieHre OTYETOB JTOJDKHO MPOBOJIUTHCS IMOCIE OKOHYAHUS PaboOThI B
nabopatopuu. [l MOATOTOBKM K 3alIUTe OTYETa CIEIYyeT MPOAHAIM3HPOBATH
DKCIIEPUMEHTAJLHBIE ~ PE3yJIbTAaThl,  COMOCTaBUTh WX C  HM3BECTHBIMU
TEOPETUUECKIUMH TIOJIOKEHUSMA WA CIHPABOYHBIMU JAaHHBIMH, OOOOIIHUTH
pEe3yNIbTaThl HCCIEAOBAaHNUN B BUJE BBIBOJOB IO pabOTe, MOATOTOBUTH OTBETHI Ha
BOTIPOCHI, TPHUBOJUMBIE B  METOIMYECKUX  YKa3aHWSIX K  BBIOJHEHHUIO
Ja00paTOPHBIX pPadoT.

8. IlepeyeHbr HHPOPMALMOHHBIX TEXHOJIOTHH, HCHOJb3YEeMbIX IIPH
OCYIIIeCTBJIEHMH 00pa30BaTeJIbHOI0 MPOoIecca M0 JUCHUIINHE (MOAYJI10) (MpH
HE00X0IMMOCTH)

8.1 IlepeyeHb HEOOXOAMMOI0 POIPAMMHOI0 00ecreYeHus

—Microsoft Windows

—TIporpaMMHOe oOecrieueHue At 00pabOTKU SKCIIEPUMEHTATBHBIX JaHHBIX
U MPOBEJICHUS] CAaMOCTOSITeNIbHOM paboThl o nucuumuinHe Microsoft Office (Word,
Excel, PowerPoint);

— KOMITBPIOTEpHBIC TPOTPaMMBI ISl pacueTa TPAHCIOPTHO-CTPYKTYPHBIX
napaMeTpoB HAHOKOMITO3UTHBIX MEMOpaH.

8.2 Ilepeyenb HEOOXOAMMBIX HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM
http://elibrary.ru/ Hayunas snekrponnast 6ubimorexa
http://e.lanbook.com/ - anekTpoHHO-OMOIMOTEUHAS] CHCTEMa U3AaTeNIbcTBa «JIaHb
Koncynsrant [Intoc - cipaBouHast mpaBoBas cuctema http://www.consultant.ru/

9. MaTepuajibHO-TeXHU4YeCKas 0a3a, He0OX0AMMAasl ISl OCYLEeCTBJICHUS
00pa30BaTeJIbHOIO MPOLECcca MO AMCHUIIUHE (MOILYJII0)

Jlist  mpoBeneHWs 3aHATUW 10 AWCIUIUIMHE HMEETCs HeoOxomumas
MaTepUaibHO-TeXHUYECKasi 0a3a, COOTBETCTBYIONIAsl NEUCTBYIONIUM CaHUTAPHBIM
¥ TPOTHBOMOXAPHBIM TpaBwiaM W Hopmam. JlaGoparopus «MemOpaHHOTO
MAaTE€PUAJIOBEICHUSD, NPEJHA3HAUYCHHAsd JUIi NPOBEACHUS JIEKIMOHHBIX U
7a00paTOPHBIX PabOT MO y4eOHON MUCHMIUINHE «DIEKTPOXUMHS HAHOCHCTEM)
CHa0)Xe€Ha PYKOBOJICTBAMU JJIA BBIMOJHEHHUS J1A0OpaTOPHBIX paboT, ydeOHO-
Ja00paTOPHBIM O0OPYJIOBAHUEM, PEAKTHBAMHU JJII XUMUUYECKOTO JKCIIEPUMEHTA.
g npoBedeHHs JEKUMU-BU3YIM3aUMH W JICKUUU-TIPE3CHTALMA HMEETCA
MyJIbTUMEIUMHAS anmnapaTypa U HOyTOyK. IMeroTcst KOMIbIOTEpPHI 1711 00paboTKU
HKCTIIEPUMEHTAJIbHBIX TaHHBIX Ha JJA00OPATOPHBIX 3aHITHSX.
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Bun pa6or

MarepuanbHO-TEXHHYECKOE 00eCeYeHUE TUCIIMIUINHBI
(MOJITyIsI) ¥ OCHAIICHHOCTH

JIleXxMOHHEbIE 3aHITUA

Aymutopust (ayn. 345c¢), ocHamieHHas ydeOHOW MeOenblo,
IIEPEHOCHOW IPE3EHTALMOHHON TEXHUKOH (IIPOEKTOp, IKpaH,
KOMIBIOTEP/HOYTOYK) W COOTBETCTBYIOIIUM MPOTPAMMHBIM
o0ecrieueHHeM 11 JEMOHCTpAallMM  MYJIbTUMEIUHHBIX
MPE3CHTAlUI, MEJIOBOUM MJIM YHUBEPCAIBHON TOCKOM.

CemuHapckue 3aHATHS

Aynuropus (ayn. 345c), ocHamieHHas ydeOHOHl Mebenblo,
MEPEHOCHOW TMPE3EHTAIIMOHHONW TEXHUKOU (IMPOEKTOp, IKpaH,
KOMIBIOTEP/HOYTOYK MM TEPEHOCHOM MYJIbTUMEAMIHON
TEXHUKOM) u COOTBETCTBYIOIINM IpOrpaMMHBIM
o0ecrieyeHHeM I JACMOHCTPAalUU  MYJIbTHMEIUNHHBIX
MpE3CHTAaIM, MEJIOBOM MJIM YHUBEPCAIBHON JIOCKOM.

JlaBoparopHbie
paboThI

JlaGoparopus MeMOpanHOro MarepuanoBeaeHus (345c¢),
YKOMIUJIEKTOBAaHHAsI CTIEIIMAIN3UPOBAaHHON MeOebIo,
BBITSDKHOUM CUCTEMOM BEHTUIIALIUU, CPEICTBAMHU I10KapHON
0€30IMacCHOCTH ¥ OKa3aHUsI IEPBON MEIUIIMHCKON MTOMOIITH,
71a00paTOPHBIM 000PYIOBAHUEM: IIEPEHOCHOE
MYJIBTUMEINITHOE 000pyI0BaHUH (ITPOEKTOP); MOTCHITMOCTAT
AUTOLAB PGSTAT302, renepatop Bogopoaa
nabopaTOpHBIN, BaHHA YJIBTPAa3BYyKOBas JabopaTopHas, siueika
JUTSL UCTIBITAHUSI MEMOPAHHO-3JIEKTPOTHBIX OJIOKOB, BECHI
nabopaTopHble, BEChl AHATUTUYECKHE, TEPMOCTAT BO3YILIHBIH,
nonomep-pH-metp, nsmepurens ummuranca E7-21, ucrounux
TOKa UMITYJIbCHbINA B5-50, KOHITYKTOMETp, U3MEPUTEITH
nmienanca Tesla BM 507, Hacoc MHOTOKaHaIbLHBIN
nepctanbTraeckuii Heidolph Pumpdrive 5001, myasTuMeTpsI
YHHUBEpCaTbHBIC HACTOJIbHBIC, BAKYYMHBIN HAcOC
71a00paTOPHBIH, IMIEUKEp Ta00PaTOPHBIN, KOMITBIOTEPHI.

I'pynmossie
(MHIUBHUIYaTTbHBIC)
KOHCYJIbTAITNU

VYyeOHast aynuTOpHsl, YKOMIUIEKTOBaHHAs y4eOHON MeOenbio
(aym. 343C, Ne 328C, 345C, Ne 334C)

Texymuii  KOHTPOJIb,
MPOMEXYTOUHAS
aTTecTaus

Y4yeOHass ayauToOpHsl I MPOBEACHHUS MPAKTHUCCKUX 3aHATHHA
(ayn. Ne 343C, Ne 328C, Ne 345C, Ne 334C), ocHamieHHas
yaeOHON MeOeTbIo

CamocTogTenpHas
paboTta

Aynuropuu, OCHAII[CHHbIE y4eOHO MebebIo u
KOMITBIOTEPHON TEXHHKOW C BO3MOXHOCTBIO MOIKIIOUEHHS K
cetu «/HTEpHET», NPOrpaMMOM HKPAHHOIO YBEJIMYEHUS H
00€ecCTIeueHHBIN JOCTYIIOM B 3JIEKTPOHHYIO WH(OpPMAIMOHHO-
oOpa3oBatenbHyto cpeny yHuBepcuteta (Ne 140, Ne 341C, Ne
329C)
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