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1 He.]'ll/l 1 3a1a91 H3YYCHUHA TUCHHUIIIINHBI

1.1 Ieap qUCHUNIHHBI

VYrnyOneHHoe H3ydeHHE BaXKHEWIIMX pa3feioB (PU3MUYECKOW XUMHUH U
AJIEKTPOXUMUHU NPUMEHUTEIBHO K MOHOOOMEHHBIM MaTrepuajaM U MEeMOpaHHBIM
poLeccam.

1.2 3apaumn AUCHUIINHBI
— c(hopMHUpPOBATH 3HAHUSI O PABHOBECUM B MEMOpPAHHBIX CUCTEMAX;
— 00ecreunTh YCBOSHNE TEOPETHUYECKIUX OCHOB M 3aKOHOMEPHOCTEH KHHETUKH
MeMOpaHHBIX POLECCOB;
— chopMHUpPOBaTh TPEACTABICHUS OO0 JIICKTPOXUMHUYECKUX TMPOIECcax ¢
y4acTUEM MeMOpaH.

1.3 Mecro aucuMmiavHbl (MOAYJsi) B CTPYKType 00pa3oBaTebHOM

NPOrpaMMblI

Hucrummaa «OU3UKOXUMHUST  MEMOpPAHHBIX — MPOIECCOBY  SBISICTCS
JUCIUIUIMHOW 1O BBIOOpY BapuaTuBHOW dYactu Onoka bl «JluctunmmHen
(momymm)» OOIl wnanpabienuss noarotoBku 04.06.01 Xumuueckue HayKH,
npouiib DIEKTPOXUMHUSL.

N3yuennto  guctuiinHbl  «DU3MKOXUMHUS ~ MEMOpaHHBIX  MPOIECCOBY
NPEAIIeCTBYET  U3yYEHUE  JUCHMIUIMHBI  «DU3UKOXMMHUS ~ HMOHOOOMEHHBIX
MatepuasioB». JlaHHas TUCLMIUIMHA SBJIAETCS OCHOBOM NJI1 OCBOCHMS JUCUMUILINH
«CoBpeMEHHBIE METOIbI HCCIEAOBAaHUS B MEMOpPaHHOW DJJICKTPOXHMHHM» U
«DyHgaMeHTaIbHBIE OCHOBHI ONTHMHU3AIMA M WHTECHCHU(UKAIMU MEeMOpaHHBIX
nporeccoB». [lonydeHHble B XO/I€ OCBOEHUS AUCLUMUIUIMHBI 3HAHWS, YMEHHS U
HABBIKM MOTYT OBITh IOJE3HBIMU IPHU BBHIMOJIHEHUU HAYYHBIX HMCCIIEIOBAaHUH, a
TaKXe B X0JI€ HAyYHO-IIPOU3BOICTBEHHON MPAKTHUKHU.

1.4 IlepeyeHb IUIAHMPYEMBIX Pe3yJbTATOB 00yYeHUS MO AMCIHUIIAHE
(MOay10), COOTHECEHHBIX ¢ IUIAHUPYEMbIMHM Ppe3yJbTATAMH OCBOEHHS
o0pa3oBaTeJbHON POrpaMMbl

[Ipouiecc  u3yyeHuss AMCHMIUIMHBI —HampaBlieH Ha  (opmupoBaHue
caenyromux komnerenui: OIK-1 u ITK-1.

Ne HNunexc Copnepxanue B pesynbrare u3ydeHus: yaeOHOM JUCIUTUIMHEI
I r'[ KOMITET | KOMIIETCHINH (Wn e oOyJaromuecs: JOIKHbI
" | eHumMHu 4acTu) 3HATH yMeTh BJIA/IETH
1. OIIK-1 | cnocoGHOCTHIO TEOPETUUECKHUE
CaMOCTOSITEITLHO OCHOBBI
OCYILLECTBIIATh pOTEKaHUs
Hay4YHO- ANEKTPOXUMUY
HCCIIEI0BATENBCKYIO €CKHX
JeSITebHOCTD B | IPOLIECCOB B
COOTBETCTBYIOLIEH HaHOCHCTEMax
npodeccuoHaIbHON (IIngp: 3
obusacTu c| (OIIK-1)-2)
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Ne Nupekc Conepxanue B pesynbrarte uzyueHus: yaeOHON AUCHUTUIMHBI
Hl; KOMIIET | KOMIIETEHINH (MiIH e 00yYaromuecs T0JKHbI
| eHUOHH YaCTH ) 3HATh yMeTh BJIaJeTh
WCIIO0JIb30BAaHUEM
COBPEMEHHBIX
METOJI0B
HCCIEA0BAHUS u
UH(POpPMAIMOHHO-
KOMMYHHKAIIMOHHBIX
TEXHOJIOTHI
2 IIK-1 CIIOCOOHOCTBIO Ha3Ha4YCHHUE, HCIIOJIb30BaTh OCHOBHBIMH
MPUMEHSITh OCHOBHBIE | 00JacTb HaHOMaTepuasl | HOHATUSAMH U
MPUHIUIIBI, TEOPUU U | IPUMEHEHHS, bl B Pa3JIMYHBIX | TEPMUHOJIOTHE
KOHILIETIIIUN KJIaCCU(UKALU | TEXHOIOTHSIX i B obmactu
COBPEMEHHOMN 10 u npunuun | (Iudgp: Y | cUHTEeTHYECKUX
JNEKTPOXUMHMM  JUISl | IEHUCTBUS (ITK-1) -2) MMOJIMMEPHBIX
peuieHus HaHOMaTepHal MaTepuasos;
(GbyHIlaMEHTaNIbHBIX U | OB; METO/bI METOANKAMHU
MPUKJIATHBIX 3a/1a4 UCCJICI0BAHUS HU3MEPECHUS
UX CTPYKTYpbI ¢buzuko-
" (busuko- XUMUYECKUX
XUMUYECKHUX XapaKTEPUCTUK
XapaKTEPUCTUK MOHOOOMEHHBIX
(IIudp: 3 HaHOMaTepual
(IIK-1)-3) o (Ilu¢p: B
(IIK-1) -3)

2. CTpyKTypa ¥ colep:KaHue JUCHUIIIHHBI

2.1 Pacnpenesienrie TPYyA0EMKOCTH IMCIUIIMHBI IO BUIaM padoT

OO6mass Tpya0€MKOCTh JAUCHUIUIMHBI cocTaBisieT 4 3ad.en. (144 gaca), ux
pacnpenesieHue MO BUAaM pabOT MPEACTaBICHO B TaOmHIE (011 CMyoeHmos

0DO0).
Bun yaeOHO# paboThI Bcero I'ox oOyueHus
4acoB
2
AyIuTOpHBIE 3aHATHS (BCEro) 20 20
B tom uucne:
3aHATHS JEKIIMOHHOTO TUIIA 8 8
JlaGopaTopHble 3aHITHS 12 12
3aHATHS CEMUHAPCKOTO TUIA (CEMUHAPBI, - -
MPAKTUYCCKHUE 3aHATHS)
CamocrosiTesibHasi padoTa (Bcero) 97 97
B ToMm uncne:
[ToAroTOBKA K BBHIMOJHEHHUIO | 3AIIUTE JJA00PATOPHBIX 50 50
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pabot

IToaroroBka K TeKyIeMy KOHTPOJIIO 47 47

KonTpoJnb:

[ToaroroBka k sK3aMeHy 27 27

OO0mmas TpyA0eMKOCTh yac 144 144
3a4. €1I. 4 4

OO6mrast Tpya10EMKOCTh TUCIUILIMHBI cOCTaBiseT 4 3au.en. (144 gaca), ux
pacnpeneneHue o BUaaM padoT MPeACTaBICHO B Ta0uIle (01 cmydenmos 3P0).

Bun yaeOHo# paboTh Bcero INom oOyueHus
4acoB 3 1
AyauTOopHbIE 3aHATHS (BCEro) 20 8 12
B Tom umnce:
3aHATHUS JEKIUOHHOTO TUIIA 8 4 4
JlaGopaTopHbI€ 3aHATHS 12 4 8

3aHATHS CEMUHAPCKOTO TUIA (CEMUHAPBI,
MPAKTUYECKHUE 3aHATHS)

CamocrosiTesibHast padboTa (Bcero) 94 64 30

B ToM uucie:

[TonroToBka K BHIMOJIHEHHUIO U 3alIUTE J1a00paTOPHBIX 54 34 20

pabot

IToaroroBka K TeKyIemMy KOHTPOJIIO 40 30 10

KonTpoJb:

[ToaroroBka Kk 3K3aMeHy 30 30

OO01mas Tpya0eMKOCTh yac 144 72 72
3ad4. €. 4 2 2

2.2 CTpyKTYypa IMCHUIIUHBI:

Pacnipenenenuie BUgoB yueOHON pabOThl U UX TPYIAOEMKOCTH IO pasjeam
JTUCLMUIUINHBL.
Pazpgenpr  gucnuruimHbl, W3ydaeMble Ha BTOpOM Tonay oOydeHws (auas
ctyaeatoB O®O)

No KommaecTBo gacos

HaumenoBanue pa3znenos CaMocTosTeabHAsS
pas- Beero | Ayauropras pa6ora

pabota




Jcna J | 113 JIP

1 OO0m1ast xapakTepUCTHKa MEMOpPaHHBIX 2 ) 20
IPOLIECCOB

2. PaBHOBecHe B MEMOPaHHBIX CHUCTEMAxX 32 2 4 26

3. DJIEeKTpOMAaCCONEPEHOC B MEMOPAHHBIX 36 ) 4 30
cucreMax

4 Teopernueckoe onvcaHue sIBICHUN 27 ) 4 1
IIepeHoca B MEMOpPaHHbBIX CUCTEMAX
KoHTpoas 27
Bcezo: 144 | 8 12 97

Paznensl aucHMIUIMHBI, W3y4yaeMble Ha TpeTbeM Troay oOyueHus (auas
ctyanenToB 3PO)

NO KOJ'II/I‘ICCTBO 4qacoB
paS- HaI/IMeHOBaHI/Ie pa3,HGJ'IOB AyI[HTOpHaH pa60Ta CaMOCTO}ITCHLHa}I
(S ¢:} Bcero pabota
A T |13 | Jip
O01as XxapakTepucTUKa MEMOPAHHBIX
1. 1as xapaKtep p 26 | 2 24
MIPOIIECCOB
2. PasHOBecue B MEMOpPaHHBIX CUCTEMAX 46 2 4 40
p
HUmoeo: 72 4 4 64

Paznensl aucuMIIuHBL, HW3ydaeMble Ha YETBEPTOM ToAy oOOydeHus (AJas
cTyaeHToB 3PO)

No KonmaectBo yacor
pasz- HauMeHoBanue pa3uenos AymTopHas pabota CamocrosrenbHas
nena Bcero pabota
JI I13 JIP

1 DJIEeKTpOMAaCCONEPEHOC B MEMOPAHHBIX 1 P 4 15
cHCTEMAX

) Teopernueckoe onvcaHue sIBICHUN 71 ) 4 15

' NIepeHoca B MEMOPaHHBIX CHCTEMaX
Kontposb 30
HUmoezo: 72 4 8 30
Hmozo no oucyuniune: 144 | 8 12 94
2.3 Conep:kanue pas3iesioB JUCUMIIJIMHBI:
2.3.1 3aHsaTHS JEeKIHOHHOI0 THIIA
No HanmenoBanue Conepanie pasiena dopma TEKyIIEero
paznena KOHTPOJIS
1 2 3 4

1. Oomas OcHOBHBIE TIOHATHUS U KJIacCUPHUKAIUS VYerHblit onpoc
XapaKTePUCTHKA MeMOpaHHBIX TporieccoB. [Tonmydenue
MeMOpPaHHBIX TOMOTCHHBIX U TETEPOTCHHBIX MEMOpaH.
MPOIIECCOB DU3UKO-XUMHUUECKHE CBOMCTBA

CHHTETHYCCKUX MeMOpaH. MeTo1bl
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HCCJIETIOBAHMsI CTPYKTYPBI MEMOpaH.

2. PaBHOBeCuEe B PaBHOBeCHE B cCTEME HOHUT-PACTBOP YcTHBIM onpoc
MeMOpaHHBIX HeasiekTponinTa. PaBHOBecue B cucteme
cucTemax HOHUT — PaCTBOP CHJIBHOT'O 3JIEKTPOJIUTA.
VYpaBHenue /loHHaHa ¥ €ro aHaJIu3.
MeMOpaHHBI TOTEHITHAIL.
3. OnekTpomacconepenoc|I[lepeHoc B MOHHBIX MpoBOoIHKUKAX. [T0TOK YcTHBIN onpoc
B MEMOpPaHHBIX BELIECTBA. Y paBHEHUE MATEPHAILHOTO
cucTemMax OanaHca. /[BukeHre HOHOB B
AIEKTPUYECKOM U KOHIIEHTPALlMOHHOM
nosie. KoHIleHTpaloHHas noJsipu3anus B
AJIEKTPOMEMOPAHHBIX CHCTEMAX.
4. Teopernueckoe TepMoauHaMuKa HEPABHOBECHBIX VYerHbI onpoc
ONMCaHUE SBJICHUN MIPOLIECCOB ISl OIMCAHUS SIBICHUN
nepeHoca B nepeHoca B MEMOPaHHBIX CUCTEMaX.
MeMOpaHHBIX OpUKIHOHHAS MOJIENb U
cucTemMax (eHOMEHOIOTMYECKH TOIX0]. Y paBHEHUS
Hepucra-ITnanka.
2.3.2 3aHATHA CEMMHAPCKOI0 THUIIA
He npedycmompenul
2.3.3 JlaGopaTopHbIe 3aHATHS
No Hammenosanue HaumenoBanne mabopaTtopHbIX padboT Popwma Texymero
paznena KOHTPOJIS
1 2 3 4
.|PaBHOBecuHe B N3mepenue uncen nepeHoca HOHOB 3amuTa
MeMOpaHHBIX MOTEHLIIMOMETPUYECKUM METOIOM. nabopaTopHOit
cUcTemMax paboThI
.|2nekTpomacconepernoc |M3MepeHne BOJIbTaMIIEPHBIX KPUBBIX B 3amura
B MEMOpPaHHBIX MeMOpaHHOM cucteme nabopaTopHOi
cUcTeMax paboThI
.|Teopetnueckoe Onpenenenue >meKTpoanpHy3HOHHBIX 3amuTa
OTIMCaHUE SBJICHUN Ko3(ppurmeHToB B MeMOpaHHO# cUcTeMe  (1abopaTOpHOM
nepeHoca B paboTbI
MEMOpaHHBIX
cUcTeMax
24 Ilepeuenn Y4eOHO-MeTOAM4eCKOro obecneueHust Ji ) 6

CaAMOCTOAITEJILHOM PAd0ThI 00yYAIOIIUXCH TUCHHUILIMHE (MOIYJIIO)

IIOATOTOBKH

CaMocTosTenbHas paboTa acUpaHTOB MPOBOAUTCS B (OpME U3YUCHHS OT-
JIENIbHBIX TEOPETHUUYECKUX BOMPOCOB MO MpeajaraeéMoil JuTepaType ¢ JAaabHeHIum
UX OOCYXJEHHEM Ha ayIUTOPHBIX 3aHATHAX. BO BpeMs CcaMOCTOSATENbHOM
0asaM JJaHHBIX,

oOyyJaroruecs

o0OecreyeHbl AOCTyIIOM K

oubnanoTeuyHsIM GpoHaaMm u cetu HTepHeT.




[TepedeHp yueOHO-METOAMYECKOTO 00ECIICUEHUS TUCITUTIIIUHBI 110

HanmenoBanue o
Ne BEITIOJTHEHUIO CAaMOCTOSITETTLHOM paboThI
paszznena
1 2 3
1|O6mas 1. MemOpanbsl u meMOpanHbie TexHojoruu / OtB. pen. A.b.
XapaKTepUCTHKA SApocnasues. M.: Hayunsiii mup, 2013. — 612 c.
MeMOpaHHBIX http://biblioclub.ru/index.php?page=book red&id=4683348&sr=1
MPOIIECCOB 2. Kononenko, H.A., ®omenko, M.A., bepesuna, H.IIL,
Bonasprosuu, FKO.M. [Ilopuctas cTpykTypa MeMOpaHHBIX
MaTtepuaioB. Yue0. mocobue. Kpacuonap: KybaHckuii roc. yH-T,
2013. 121 c.
3. I'nycun H.II., Kononenko H.A. DnekTpomaccornepeHoc B
MOHHBIX MPOBOJHMKAX: Y4eb. mocobue. Kpacnomap, Kyol'Vy, 2011.
2|PaBHOBECHE B 1. bepesuna, H.I1. Dnexrpoxumust meMOpanHbIx cuctem [Tekcr] :
MeMOpaHHBIX yaeOnoe nocobue / H. I1. bepe3nuna ; M-Bo oOpazoBanus 1 HAYKH
CUCTEMaxX Poc. ®eneparun, Kyban. roc. yu-1. - Kpacuonap : Kybanckuit
rocynapctBeHHbIi yauBepcuret, 2009. - 137 c. : wi. - bubmmorp.:
c. 129-135. - ISBN 9785820906961
2. Kononenko, H.A., ®omenko, M.A., bepesuna, H.II.,
Bonbdxosuy, KO.M. [Topuctas ctpykTypa MeMOpaHHBIX
MartepuaioB. Yueb. mocooue. Kpacnomap: Kybanckuii roc. yH-T,
2013. 121 c.
39nexTpomacconepenoc|l. Kononenko H.A., bepesuna H.I1. Metoab! uccnenoBanus u
B MEMOPaHHBIX xapakrepuzanun MmemOpas. ['naBa B kH.: MeMOpaHsI 1
cucTemax MeMOpaHHbie TexHosoruu. C.402-455 / Konnexktus aBTopoB. OTB.
pea. A.b. Spocnasues. M.: Hayunsiit mup, 2013. - 612 c.
http://biblioclub.ru/index.php?page=book red&id=468334&sr=1
2. I'nycun H.II., Kononenko H.A. DnexkTpomMacconepeHoc B
MOHHBIX MPOBOJHMKAX: Yueb. mocodue. KpacHomap, Kyol'Vy, 2011.
3. bynanos, B.B. Xumunueckas kuHeTHKa [ DIIEKTPOHHBIN pecypc] :
yuebHoe mocobue / B.B. bynanos, T.H. Jlomosa, B.B. PeiOokun. —
OnektpoH. gaH. — Cankr-IlerepOypr : Jlanp, 2014. — 288 c. —
Pexum noctyna: https://e.lanbook.com/book/42196. — 3aru. ¢
JKpaHa.
4 TeopeTnueckoe 1. MemOpans! 1 MeMOpaHHbIe TexHonoruu. / OTB. pen. A.b.
ONMCAHME SIBIICHUI Spocnasues. M.: Hayunsrit mup, 2013. — 612 c.
MepeHoca B http://biblioclub.ru/index.php?page=book red&id=468334&sr=1
MeMOpaHHBIX 2. I'mycun H.II., Kononenko H.A. DnexkrpomacconepeHoc B
cucTeMax MOHHBIX MTPOBOIHUKAX: Yueb. mocooue. KpacHomap, KyoI'y, 2011.

3. MamackuH, b. b. DnexTpoxumus [DIeKTpOHHBIN pecypc] :
yaeOnoe nocobue / b. b. lamackun, O. A. [letpuii, I'. A.
Hupnuna. - 3-e u3z., ucnp. - Cankr-IletepOypr : Jlans, 2015. - 672
c. - https://e.lanbook.com/book/58166#authors

Obecnieuenre OOydYalOIIMXCSl WHBAJMIOB U JIMIl C OrPaHUYECHHBIMU
BO3MOKHOCTSIMH 3/I0POBBSI Y4€OHO-METOAMYECKUMHE PECYPCaMU OCYIIECTBISIETCS B
dopmax, aTanTUPOBAHHBIX K OTPAHHYEHHSIM UX 3I0POBBSL.

Y4eOHO-METOINYECKIE

MaTcpUaJIbl JJIA CaMOCTOSITSJIbHOM pa6OTI)I

06y11a101u1/1x051 M3 4YuCJla MHBAJIMAOB H JHUI C OIrpaHUYCHHBIMH BO3MOXHOCTAMU
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3n0poBbs (OB3) npenocraBnstorcs B popmax, alalTUPOBAHHBIX K OrPAaHUYECHUAM
UX 3/10pOBbsl U BOCIPUATHUS UHPOPMALIUU:

JUIst a1 ¢ HapyLIEHUSIMU 3PEHHUS:

— B IIe4aTHOU (popme yBeIMUEHHBIM IPUPTOM,

— B hopMe AIIEKTPOHHOTO JTOKYMEHTA.

JInst u1 ¢ HapyLIEHHUSIMU CITyXa:

— B IleyaTHOU (popme,

— B hopMe AIIEKTPOHHOTO JTOKYMEHTA.

JUtst Tun ¢ HapyIeHUsIMA ONIOPHO-/IBUTATENILHOTO amapara:

— B TIeyaTHOM (popme,

— B (hOopMe IEKTPOHHOT'O JOKYMEHTA.

JlaHHBIN TEepedYeHb MOXKET OBbITh KOHKPETH3UPOBAaH B 3aBUCUMOCTHU OT
KOHTHHI'€HTa 00yYaroUIXCs.

3. O6pa3zoBaTe/ibHbIC TEXHOJIOTHH

Jinsa  dopmupoBaHus NpOPecCHOHANbHBIX KOMIIETEHLUMH B Ipolecce
OCBOEHHUSI Kypca HCIOJIb3YeTCS TEXHOJIOTUA Npo(heCCHOHATBHO-Pa3BUBAIOIIETO
oOydeHusi, TMpeAycMaTpUBAIOIIasi HE TOJIKO TMepefadyy TEOpPETUUYECKOro
MaTeprajia, HO U CTUMYJIMPOBAHUE IO3HABATENIbHBIX JECUCTBUM CTyAeHTOB. [Ipn
NPOBEACHUHA  JIEKIMOHHBIX  3aHATUM  HUCIHOJB3YIOTCA  MYJBTUMEIUNHBIC
npe3eHTauny. B paMkax MpakTHYEeCKUX M J1a0OPaTOPHBIX 3aHATUN MPUMEHSIOTCS
METO/IbI IPOEKTHOTO O0yUYEHUSsI, HCCIEA0BATEIbCKUE METObI, METOJ] KOHKPETHBIX
CUTYyaLUH.

VYcnemHoe OCBOeHME  Marepuala Kypca Ipeanojiaraet  OOJbIIyIO
CaMOCTOSITENIbHYIO pa0OTy aCIMPAaHTOB U PYKOBOJCTBO 3TOM pabOTON CO CTOPOHBI
npenojasaress. B mpomecce  caMOCTOSITENBHON — IESTEIBHOCTH  CTYACHTBI
OCBAaMBAIOT W AHAIM3HPYIOT IIEPEJOBOM NEAArOrMYECKUN ONBIT, HCIOJb3Ys
UMEIOLIYIOCS JIUTEepaTypy M HMH(OPMAIMOHHBIE TEXHOJOIMH. JlJIi MHBAIMIOB U
JIML C OTPAHUYEHHBIMU BO3MOYKHOCTSIMU 3[I0POBbsI PEaIN3yIOTCs HHIUBHUIYaIbHbIC
o0Opa3oBaTeIbHbIE TEXHOJIOTHH, KOTOpBIE ITO3BOJISIIOT IIOJTHOCTBIO
WHIMBUIYAIN3UPOBATh COACpPKAHUE, METOJbl U TEMIbl y4eOHOW AESITeNbHOCTU
MHBaJIM/1a, BHOCUTH BOBpPEMsI HEOOXOIUMYIO KOPPEKIIHIO, KaK B JAESITEIbHOCTD
CTyCHTa-UHBAIN/IA, TAK U B AEATEIBHOCTD IPENOIaBATENS.

Cemectp Bun 3anstui Hcnons3yeMble THTEPAKTUBHBIE Konnuectso
(JI, TTP, JIP) 00pa3oBaTeNbHBIC TEXHOJIOTUH 4acoB
JI Jlekuus-npe3eHTamnus: METOIbl 2
UCCIIEIOBaHMsI CTPYKTYpBl MeMOpaH
3 JIP N3MepeHne BOIbTaMIIEPHBIX KPUBBIX B 2
MeMOpaHHOM cucTeme
Wroro: 4




4. OueHoOYHBbIE CpeacTBa ISl TEKYLIEro KOHTPOJIA YCHEeBAEMOCTH U
NMPOMEKYTOUYHOM aTTeCTAUN

4.1 ®oH OLIEHOYHBIX CPEACTB /ISl MPOBeIeHUS TeKyllel aTTecTaluu

Bonpocel nns yctHoro ompoca mo paszneny 1 «OOmasi xapakTepucTHKa
MeMOpaHHBIX IPOLIECCOBY:
Knaccudukanys MeMOpaHHBIX IPOLIECCOB.
DU3UKO-XUMUYECKUE CBOWCTBA CUHTETUUECKUX MEMOpaH.
MeTop! ncciae10BaHUsS CTPYKTYpPBl MEMOPaH.
[TopucTocTh MEMOpPaH U METO/IbI €€ OLIEHKH.

=

Bormpocsl 17151 yeTHOro omnpoca no paszzaeny 2 «PaBHoBecue B MEMOpPAHHBIX
CHUCTEMax» W TMpHU 3amuTe JadopaTopHOil paboThl «M3MepeHne udncen mepeHoca
MOHOB MOTEHIIMOMETPUUECKUM METOIOM:

1. PaBHOBeCHE B CUCTEME HOHUT-PACTBOP HEJIEKTPOJIUTA.

2. PaBHOBECHE B CHCTEME HOHUT — PACTBOP CHJIBHOTO AJIEKTPOJIUTA.

3. YpaBHenue [loHHaHa U €0 aHAIU3.

4. MemOpaHHbII NOTEHLIUAN U METOJIbI €r0 U3MEPEHUSI.

5. [loTeHIIMOMETPUYECKHI METO] OTIPEICTICHHS YUCEeIl IEPEHOCa HOHOB.

Bomnpockl st ycTHOro ompoca mo pasneny 3 «DIeKTpOMacCONEepeHOC B
MEMOpaHHBIX CHUCTEMax» WM MpH 3ammTe JadopaTopHOoi paboTsl «l3mMepenue
BOJIbTAMITEPHBIX KPUBBIX B MEMOPAHHOHN CHCTEME»:

1. Ilepenoc BemiecTBa, 3apsiia M PACTBOPUTENST B HOHOOOMEHHBIX
MeMOpaHax.

2. KoHueHTpanmuoHHasi 3aBHCHUMOCTh YACIBHON DIIEKTPOIPOBOIHOCTH
pacTBOPOB U MEMOpaH.

3. ConpspKeHHBIH TEpEHOC MOJIEKYJl BOABI C MOHAMU B CHHTETHYECKUX
MeMOpaHax.

4. CiocoObI ompeiesieHusl YASIbHOM 3JIEKTPOIIPOBOAHOCTH MeMOpaH.

5 CmocoObl  ompeneneHus AUGOY3MOHHOW W BIEKTPOOCMOTHYECKOM
MIPOHUIIAEMOCTH MEMOpaH.

6. [Tonsspu3aiinoHHbIE SIBJICHUS B AJIEKTPOJIHBIX U MEMOpPAaHHBIX CUCTEMaX.

7. CompsokeHHble  3(QQEKThl  KOHIICHTPAIMOHHON  TONSpH3alii B
3IIEKTpOMEeMOpaHHO! CUCTEME.

8. @akTophl, BIMAKIIAE HAa BEIUYHHY [MPENeTbHOT0O TOKa B
AIIEKTpOMEeMOpaHHON CUCTEME.

Bonpocel ans yctHoro ompoca mo pazaeny 4 «TeopeTuueckoe OmHCcaHHe
SBIICHUI TepeHoca B MEMOpaHHBIX CHCTEMax» W MpHU 3aluTe J1abopaTOPHOM
pabotel «OnpeneneHue eKTPoauPHy3MOHHBIX KOAIDPUIIUEHTOB B MEMOpPaHHOM
CUCTEME»:

1. TepmomuHaMuKa HEPAaBHOBECHBIX IPOIECCOB JJIsi ONMUCAHUS SIBICHHM
nepeHoca B MeMOpaHHBIX CHCTEMax.
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2. OpUKIMOHHAsA MOJEIb JJI ONHUCAaHUs SIBJICHUM NEpeHoca B MEMOpPaHHBIX
CUCTEMAX.

3. ®eHOMEHOJIOTMYECKUN MOAX0l K ONMCAHUIO MIEPEHOCAa MAcChl, 3apsaa U
PacTBOPUTEIIS.

4. VYpaBuenuss Hepncra-Ilnanka st onucanHust 31eKTpoAU(PY3HOHHBIX
IIPOLIECCOB B MEMOPAHHOM CHCTEME.

4.2 @®oHI OLEHOYHBIX CPEACTB /ISl MNPOBEACHUS NPOMEKYTOYHOM
arTecTaluu

4.2.1 Bonpocsl JAJ1s1 MOATOTOBKHU K 3a4ueTy (/1 cTyaeHToB 3D0)

1. Knaccudukamnusi MeMOpaHHBIX MPOIIECCOB.

2. DOU3MKO-XMMUYECKUE CBONCTBA CHHTETUIECKUX MEMOPaH.

3. MeTtoasl uccaenoBaHusl CTPYKTYpPhl MEMOpaH.

4. TlopuctocTh MEMOpaH U METOJIbI €€ OLICHKH.

5. PaBHOBecue B cuCTEME HOHUT-PACTBOP HEAIEKTPOJIUTA.

6. PaBHOBecue B cucTeMe HOHUT — PACTBOP CHIIBHOTO 3JIEKTPOJIMUTA.

7. YpaBHeHue JloHHaHA U €ro aHaau3.

8. MeMOpaHHbIN MOTEHI[MAT U METOAbI €r0 U3MEPEHHS.

9. CeneKkTUBHOCTh HOHOOOMEHHBIX MEMOpaH.

10.IToTeHMOMETPUYECKHUIT METO/, OTIPEIEIICHUS YHUCEIl IEPEHOCA HOHOB.

4.2.2 Bonpocsl JAJ1s1 MOATOTOBKH K IK3aMeHY

Knaccudukanys MmeMOpaHHBIX MTPOLIECCOB.

SIBneHus nepeHoca B MEMOPAHHBIX CUCTEMAX.

[Toaxoasl kK xapakTepu3aluu MeMOpaH.

OU3NKO-XUMHUYECKHUE CBOMCTBA CHHTETUYECKUX MEMOpaH.

Meronbl ucciaenoBaHus CTPYKTypbl MEMOpaH.

PaBHOBecue B cucteMe MeMOpaHa — pacTBOP CUIIBHOTO 3JIEKTPOJIUTA.

YpaBHeHue JlIoHHaHA U €ro aHajus.

7.  MemOpaHHbBI! MOTEHIIUAT U METOJIBI €r0 U3MEPEHHUSL.

8.  Ilorok BemecTna.

9.  YpaBHeHue maTepuanbHOIO OasiaHca.

10. JIBmKeHUE UOHOB B JIEKTPUUYECKOM IOJIE.

11. Jduddy3us 31eKTpoauToB.

12. KoHueHTpalMoHHas MOJISIPU3aIUs B JIEKTPOMEMOPaHHON CUCTEME.

13. DOkcnepuMeHTalIbHbIE METO/IbI ONPEIEIICHHS JIEKTPONPOBOJHOCTH Ha
NOCTOSTHHOM U NTEPEMEHHOM TOKaX.

14. Tlepenoc Bojabl yepe3 MemOpany. OcMOC U 3JEKTPOOCMOC.

15. CenleKTUBHOCTh HOHOOOMEHHBIX MEMOPAH.

16. TlonsipuzanmoHHbBIC SBJICHUS B JIEKTPOMEMOPAHHON CUCTEME.

17. BonpTaMiepHbie XapaKTEpUCTUKA MEMOPAHHOUN CHUCTEMBI.

I
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18. TepmoavHaMKKa HEPABHOBECHBIX MPOLIECCOB [IJIsl OMIMCAHMS SIBJICHUIN
nepeHoca B MEMOPaHHBIX CUCTEMAX.

19. ®puxuuroHHas Mojelb U (HEHOMEHOJIOTMYECKUH TOIXO/I.

20. VYpasuenus Hepucra-Ilinanka.

4.2.2 Ilpumep 3K3aMeHANNOHHBIX ONJIETOB

KYBAHCKUI I'OCYJAPCTBEHHBI YHUBEPCUTET
@axkynbTeT XUMHUHU U BBICOKUX TEXHOJIOTUHN
Kadenpa duzndyeckoit Xxumuu
DK3aMeH Mo JucHuninHe « DU3NKOXUMHUST MEMOPAHHBIX MPOLECCOBY
Hanpasnenue noarorosku — 04.06.01 Xumuueckue Hayku
[Tpodune nporpammser — 02.00.05 DnekTpoXuMuUs

Bbuaer Ne 1

[—

. Kinaccudukanus memMmOpaHHBIX POIECCOB.

2. lMonsipu3anmOHHBIC SIBICHUS B DJIEKTPOMEMOpPAaHHOUN CUCTEME.
3. MeTonabl onpeieeHus dISKTPONPOBOJHOCTH HOHOOOMEHHBIX
MeMOpaH.
3aB. kadeapoi Gpu3. Xxumun B.M.3a6ononknii

CryaeHTsl 00si3aHBI CHAaTh DK3aMEH B COOTBETCTBUM C PACIHUCAHUEM H
y4eOHBIM IJIaHOM. DK3aMeH MO JAUCLUHUIUIMHE MPECienyeT Leib OLEHUTh padboTy
CTyZEHTA 3a KypcC, MOJIy4YEHUE TEOPETUYECKUX 3HAHUM, UX MPOYHOCTh, PAa3BUTHE
TBOPYECKOTO MBIIUICHUS, MPUOOPETEHHUE HABBIKOB CAMOCTOATEIbHOW paloThI,
YMEHHE NPUMEHSATH MOJyYEHHBIE 3HAHUS JJIs PEIICHNS IPAKTUYECKUX 3a/1a4.

Popma  mpoBeNEHHA ~ JK3aMEHAa:  YCTHBIM  OTBET HAa  BOIPOCHI
’K3aMEHAllMOHHOIro Owmiiera. OK3aMEHATOpy MpeloCTaBIseTCsl IpaBO 3a1aBaThb
CTYJEHTaM JIOTIOJIHUTEIbHBIE BOIPOCHI IO BCEW Y4yeOHOM mporpamme
JVCLUIIINHBL.

PCS}’HLTaT caauu OK3aMCHa 3aHOCUTBCA mpernogaBaTciicM B
9K3aMCHAIIMOHHYIO BEAOMOCTDb U 3a4YCTHYIO KHHUIKKY.

Kpurepuu oueHku orBera:

OIICHKA «OTJIUYHO»: FJIY6OKI/IG HCUYCPIIBIBAOIINC 3HaHUA BCCTO
nporpaMmMHOI 0 MaTcpualia, JJOTUYCCKH IMOCJICA0BATCIbHBIC, IIOJIHBIC,
rpaMMaTH4CCKA IIpaBUJIbHEBIC 141 KOHKPCTHBIC OTBCTHI Ha BOIIPOCHI
9K3aMCHAIIMOHHOI'O ounera AOIIOJIHHUTCIIbHBIC BOIIPOCHI; HCIIOJIB30BAHUC B
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HEOOXOJMMOW Mepe B OTBETaX S3bIKOBOIO MaTepuaia, NpPEJCTaBICHHOTO B
PEKOMEHTyeMbIX Y4eOHBIX TOCOOUSIX U JOMOJIHUTENBHOMN INTEPATYPE;

OLICHKA «X0opouio». TBép,ZIBIC N A0CTAaTOYHO IIOJJHBIC 3HAHHWA BCECTO
NporpaMMHOI0 MaTcpualia, rmoCjaca0BaATCIbHBIC, IIPABUIIbHBIC, KOHKPCTHBIC OTBCThI
Ha IIOCTaBJICHHBIC BOIIPOCHI IIpHU CBO60,ZIHOM pe€arupoBaHi Ha 3aMCYaHHs 110
OTACIbHBIM BOIIPpOCaM;

OIlEHKA «Y/OBJIETBOPUTEJbHO»: 3HAaHWE U TOHUMAHUE OCHOBHBIX
BOIIPOCOB IPOTpaMMbl, HAJTUYME HECYIICCTBEHHBIX ONIMOOK MPU HEAOCTATOYHOU
CIOCOOHOCTH WX KOPPEKTUPOBKH, HATMYHE OMPEICICHHOTO KoJIn4ecTBa (He Ooiee
50%) omnOOK B OCBEIIEHUHU OTACIBHBIX BOIIPOCOB OUJIETA;

OlleHKA «HEYJI0BJIETBOPUTEJIBLHO»: HEMOHNMAHUE CYIIHOCTH U3JIaraeMbIX
BOIIPOCOB, TpyObie (pakTHUecKne OMMUOKH B OTBETE, HEYBEPCHHBIC M HETOYHBIC
OTBETHI HA JIOTIOJTHUTEIBHBIC BOITPOCHI AK3aMEHATOPA.

OneHouyHbIC CpencTBa IS JIMIl C OrPAaHHMYSHHBIMH BO3MOYKHOCTSIMHU
3I0pPOBbSI BBIOMPAIOTCS C YYETOM WX HMHIWBHUIYATbHBIX ICHXO(PH3UICCKUX
0COOCHHOCTEH.

— MPU HEOOXOAUMOCTH WHBAJUAAM U JIMIIAM C OTPAaHUYCHHBIMH BO3MOXHOCTSIMHU
3JI0POBBSI TIPEIOCTABIISACTCS JIOTIOJHUTEILHOES BPEMS I MOJATOTOBKH OTBETAa Ha
9K3aMeHE;

— TpU TPOBEJICHHUH IIPOIICTYPhl OLICHUBAHUS PE3YyJIbTaTOB OOYUCHHSI WHBAIHJIOB U
JUI] C OrPAaHWYCHHBIMH BO3MOXXHOCTSMH  37I0POBbS  IIPEIyCMaTpUBACTCS
UCIIOJIb30BAaHUE TEXHUYECKUX CPEJCTB, HEOOXOJAMMBIX WM B CBSI3H C HX
VHIMBUTYaIbHBIMU OCOOCHHOCTSIMH,

— MPU HEOOXOJIUMOCTH I OOYYAIOIIMXCS ¢ OTPAaHMYECHHBIMA BO3MOKHOCTSIMH
3I0pPOBbSl W WHBAJIHMIOB NpPOIEAypa OICHUBAHUS pPE3yJbTaTOB OOYYCHHUS IIO
JTUCIMIUTAHE MOYKET MPOBOJIUTHLCS B HECKOJIBKO ATAIIOB.

[Tporiesypa OLIGHWBAaHWS PE3yJIbTATOB OOYYCHWsS WHBAJIWIOB M JIUI C
OTPAaHWYCHHBIMA  BO3MOXKHOCTSMH  3JIOPOBbSI 10  JUCIHUIUIMHE  (MOIYJIIO)
peaycMaTpuBaeT NpeIocTaBicHue HHPopManuu B (popMax, aganTUPOBAHHBIX K
OTPaHUYCHUAM UX 370POBbS U BOCIIPUATHS HH(DOPMAIUH:

JItst TUTL ¢ HApPYIIICHUSMHU 3PCHHUS

— B IIeYaTHOM (popMe yBEIIMUECHHBIM HIPUPTOM,

— B (hopMe IIEKTPOHHOTO JTOKYMEHTA.

JItst TUTL ¢ HApYIICHUSIMH CTyXa!

— B TIe4aTHOU (hopme,

— B (hopMe IIEKTPOHHOTO JIOKYMEHTA.

JIJIst W1 ¢ HapyIICHUSIMEA OTIOPHO-JIBUTATEILHOTO aIlapara:
— B TIe4aTHOU (hopme,

— B (hopMe JIEKTPOHHOTO JIOKYMEHTA.
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JlaHHBI TepeYeHb MOXKET OBbITh KOHKPETHU3MPOBAaH B 3aBUCHUMOCTH OT
KOHTHHT'€HTa 00y4aromnXcs.

5. IlepeyeHb OCHOBHOW W JONMOJHHUTEJIbLHOH YUYeOHOHM JIMTEPATYPbI,
He00X0UMOi1 1JI1 OCBOCHUS TUCHMILUIMHBI (MOIYJIA)

5.1 OcHoBHas TUTEpaTYypa:

1. bynanos, B.B. Xumudeckas xkuHeTnka [DIEKTpOHHBIN pecypc]| : yueOHoe
nocobue / B.B. bynanos, T.H. JlomoBa, B.B. PpiOkuH. — DnekTpoH. gaH. —
Cankr-Ilerep6ypr : Jlaws, 2014. — 288 «c¢. — Pexum jocryna:
https://e.lanbook.com/book/42196. — 3ari. ¢ sxpana.

2. Membpansl 1 MeMOpaHHbIe TeXHOJOTHH, o1 pea. A.b. Spocnasuesa, — M.:
Hayunblii MHUpP, 2013. Pexum JIOCTyTA:
http://biblioclub.ru/index.php?page=book red&id=468334&sr=1

3. bepesuna, H.II. Dnextpoxumusi memOpaHHbIX cucteM [Tekct] : ydeOHOe

noco6ue / H. I1. bepesuna ; M-Bo obpazoBanus u Hayku Poc. denepanuu, Kyban.
roc. yH-T. - KpacHonap : Kybanckuii rocynapcTBeHHbi yHuBepeurtet, 2009. - 137
c. : wi. - bubmuorp.: c. 129-135. - ISBN 9785820906961

5.2 JlonoJiHUTeJILHAS JINTEPATypa:

1. I'mycun H.II.,, Kononenko H.A. D3nekTpoMacconepeHOC B HMOHHBIX
npoBoAHMKax: Yued. mocoodue. Kpacnonap, Kyol'y, 2011.
2. HamackuH, b. b. DnekTpoxumus [ DIeKTpOHHBIN pecypc] : yuebHoe mocodue

/' b. b. Namackun, O. A. Ilerpuii, I'. A. Hupmuna. - 3-e usn., ucnp. - CaHKT-
[eTepOypr : Jlans, 2015. - 672 c. - https://e.lanbook.com/book/58166#authors

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

5.3. llepnoanyeckne U3TaHNS:

Kypnan Gusudeckoin XUMHH.

DNEeKTPOXUMHUS

BbIcOKOMOJIEKYISIpHBIE COSTUHEHUS

Kypnan npukiagHoOd XUMUU

N3eectua PAH. Cepusi: Xumnueckas
Kunernka u karamus

Komnouanslii sxxypHai

[lepcniekTHBHBIE MaTEepUAIbI

TeopeTnueckas u 3KCIEPUMEHTAIbHAST XUMUS
Ycenexu xumMun

6. Ilepedyenbp pecypcoB HH(POPMAIMOHHO-TEJIEKOMMYHUKALIMOHHON CeTH
«HHTEpHET», HEOOXOAUMBIX JAJIsl OCBOCHHMA IMCUMILIMHBI (MOLYJIs1)
1. http://www.memtech.ru — Poccuiickoe MeMOpanHOe 00111€CTBO
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2 http://www.mtc.kubsu.ru/ - HOL[ FOxxHbl1if MEMOpaHHBIHN [IEHTP

3. http://www.nanometer.ru/ - Hanomerp-HaHoTexHonornueckoe coooI1ecTBo
4. bubmoreka noprana PODU http://www.rfbr.ru/rffi/ru/library

5. KyoI'vy, kadeapa (dbuznyeckou XUMUH:
http://www.kubsu.ru/University/departments/CHEM/physchem/

6.  http://www.sciencedirect.com — MOJIHOTEKCTOBasI Hay4YHast 6a3a JAHHbBIX
MeXIyHapoaHoro u3natenscrsa Elsevier.

7. http://apps.webotknowledge.com/ - MmynbTUAUCIUIUIMHAPHAS pedepaTUBHO-
oubnuorpaduueckas 6a3a nanubix Uucturyra Hayunoit uapopmaruu CLIA
(Institute for Scientific Information, ISI), npeacraBnennas va miarpopme Web of
Knowledge komnanun Thompson Reuters.

8. wWww.scopus.com - Scopus (SciVerse Scopus) MyJIbTUIUCITUIIMHAPHAS
oubmorpaduueckas u pedepatuBHas 0aza TaHHBIX, CO3/IaHHAS U3/1aTEIIbLCKON
koprniopanueii Elsevier.

9. http://cyberleninka.ru/about — Hayuynass OuOIMOTEKa OTKPBITOTO JOCTYyIIA
«KubepJlenunkay.

7. Meroanueckue YyKazaHus IS OOy4alOUIUXCHd 10 OCBOCHHIO
AUCHHUIIHHBI (MOIYJIs1)

YcnemHoe 0CBOEHHE JUCIHUIUIMHBI MPEANOIaracT aKTUBHYIO, TBOPUYECKYIO
paboTy acnupaHTa Ha 3aHATHSIX JEKIMOHHOTO U CEMHUHAPCKOTO THMA, a TAaKXKeE BO
BpeMsI BBITIOJIHEHUSA J1a00PaTOPHBIX paboT.

CaMmocTosTenbHass paboTa MPOBOAMTCS C LETbI0 YriayOJlIeHHs 3HAHHUHA I10
JUCLMIUIMHE U NIPEAYCMATPUBAET:

- YTEHHE AaCIHUpPaHTAMU PEKOMEHIOBAHHOW JIMTEpaTypbl M YCBOEHUE
TEOPETUUECKOI0 MaTepuasa JUCIUIUINHBI;

- IOATOTOBKY K J1a0OPATOPHBIM 3aHATUSM;

- paboty ¢ IHTEpHET - HCTOUYHUKAMU;

- IOATOTOBKA K 3a4€Ty.

CamocTosaTenbpHass paboTa aclUpaHTOB MPOBOAUTCS B (opme H3yudeHUs
OTJIENbHBIX TEOPETHMUECKUX BOMPOCOB IO TMpejJiaraeMod JuTepatrype ¢
JaNbHEUIIMM HMX OOCYKJEHHEM Ha ayAMTOPHBIX 3aHiATHsIX. Bo Bpews
CaMOCTOSITENIbHOM TMOJATOTOBKUA OOydyaromuecs: o0ecredyeHbl JOCTylmoM K 0azam
JTaHHBIX, OMOIMOTEYHBIM (QOHAaM U ceT VIHTepHeT.

Ha camocrostensHoe wu3yuenue pazgena | «OOmas XapakTepucTUKa
MeMOpaHHBIX IpoleccoB» OTBOAUTCS 20 4acoB. ACHHUPAHTHI JTOKHBI JETATbHO
U3YYUThb SIBJICHUS NIEpPEHOCAa B MEMOpaHHBIX CHCTEMax M METOJbl MCCIEAOBAHUSA
CTPYKTYpbl U (PU3UKO-XUMHUYECKUX CBOMCTB CHHTETHUYECKMX MEMOpaH, UCIIOJIb3Ys
JUTEpaTypy:

1. Mem6pansl 1 MmeMOpanHbie TexHosoruu / OTB. pen. A.b. SpocnaBues.

M.: Hayunsiii mup, 2013. - 612 c.
http://biblioclub.ru/index.php?page=book red&id=468334&sr=1
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2. Kononenko, H.A., ®omenko, M.A., bepesuna, H.I1., Bonbdpxosuy, KO.M.
[Topucrast cTpykTypa MeMmOpaHHBIX MarepuanoB. Y4ebd. mocobue. Kpachomap:
Ky6aHnckuii roc. yu-t1, 2013. 121 c.

3. I'mycun H.IL., Kononenko H.A. DnexrpomacconepeHoc B HOHHBIX
npoBojHUKax: Yueb. mocobue. Kpacuomap, Kyol'y, 2011.

Borpocs! 1u1s1 caMOCTOSATENBHOTO U3y4YEHHUSL:

1. bapomemOpaHHbBIE MpOLIECCH: MHKpPO-, YIbTpa-, HaHOPUIBTpaLUA U
oOpaTHBIN 0cMOC.

2. CtpykTypa HOHOOOMEHHBIX MEMOpPaH: MYJIbTUILIETHI, KIaCTEPHI.

3. Meroabl UCCeI0BAHUS CTPYKTYPbl CHHTETUYECKHUX MEMOPaH.

4. ®U3MKO-XUMHUYECKUE CBOMCTBA HOHOOOMEHHBIX MEMOPaH.

5. TlopuctocThb CHHTETHYECKUX MEMOpaH U METOJbl €€ OLEHKH. MeTton
KOHTAKTHOM 3TAJIOHHOW OPOMETPUHU.

IIpu camocrosiTeNIbHOM HM3y4YeHUM paszzaena 2 «PaBHOBecue B MeMOpaHHBIX
CUCTEMAaX» aCIUPaHThl MOTYT UCIIOJIb30BATh JIUTEPATYPY:

1. bepesuna, H.I1. Dnextpoxumus memOpanHbix cucteM [Tekcr] : yuebHoe
noco6ue / H. I1. bepesuna ; M-Bo o6pa3oBanus u Hayku Poc. @enepanuu, Kyban.
roc. yH-T. - Kpacnonap : KybaHnckuii rocynapctBeHHslil yausepcutet, 2009. - 137
C. : wI. - bubmorp.: ¢. 129-135. - ISBN 9785820906961

2. Kononenko H.A., ®omenko M.A., bepesuna H.I1., Bomsdprosuu FO.M.
[Topucras crpykTypa MeMmOpaHHBIX MartepuaioB. Y4eb. mocobue. Kpacnomap:
Ky6aHnckuii roc. yu-t1, 2013. 121 c.

B pamkax paznena 2 acnupaHThbl JOKHBI pACCMOTPETH BOIIPOCHI:

1. MemOpaHHBIN MOTEHITUAT.

2. MeTopl U3MepEeHUss MEMOPAHHOTO MOTEHIIMANIA.

[Ipu camocTOATENbHOM HU3Y4YeHUU paszzaenia 3 «IJIEeKTPOMAacCOlepeHoC B
MEMOpPaHHBIX CUCTEMAX» aCIUPAHTHI MOTYT HUCIIOIH30BATh JTUTEPATYPY:

I. Kononenxko H.A., bepesuna H.II. Meroasl wuccinegoBaHus U
xapakrepu3anuu MeMOpad. ['maBa B kH.: MemMOpaHbl 1 MeMOpaHHBIE TEXHOJIOTHH.
C.402-455 / Konnextus aBTopoB. OTB. pea. A.b. fApocnasnes. M.: Hayunsrii mup,
2013. - 612 c. http://biblioclub.ru/index.php?page=book red&id=468334&sr=1

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

3. bynanos, B.B. Xumuueckast kuaeTrka [ DJIEKTPOHHBIN pecypc] : yueOHoe
nocobue / B.B. bynanos, T.H. JlomoBa, B.B. PpiOkun. — DnekTpoH. gaH. —
Cankrt-Iletrepoypr : Jlawb, 2014. — 288 c¢. — Pexum nocryna:
https://e.lanbook.com/book/42196. — 3ari. ¢ s3xpaHa.

BOHpOCI)I AJIs1 CaMOCTOSATCIIbHOI'O U3YUCHUA !
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1. DnekTpoocMoc B MEMOpaHHON CUCTEME, CONPSHKEHHBIN EPEHOC MOJIEKYJ
BOJIbI C MOHAMM.

2. llonsApu3alMOHHBIE SIBJICHHUS B IIPUCYTCTBUU ITIOBEPXHOCTHO-aKTHBHBIX
OpPraHUYECKUX BELIECTB.

3. BonbramiiepHasi XapakTeprucTUKa MEMOPAHHOM CHCTEMBI.

4. Comnpsixenable  3(Q(EKTbl  KOHUEHTPALMOHHOW  MOJISIPU3alUU B
3IIEKTpOMEeMOpaHHOW CUCTEME.

[Ipu camocTositenbHOM m3yueHuu pasnaena 4 «TeopeTmueckoe ommcaHue
SIBJICHUM TIEPEHOCAa B MEMOpPAHHBIX CHCTEMax» acClUPaHThl MOTYT HMCIOJIb30BaTh
JUTEPATYPY:

1. MemOpanbl u MmeMOpanHble TexHojoruu. / OTB. pea. A.b. SApocnaBies.
M.: Hayunsiii mup, 2013. - 612 c.

http://biblioclub.ru/index.php?page=book red&id=468334&sr=1

2. I'mycun H.IL.,, Kononenko H.A. DnektpomacconepeHOC B HOHHBIX
npoBoAHMKax: Yued. mocoodue. Kpacnonap, Kyol'y, 2011.

3. Jamackun, b. b. Dnextpoxumus [DIeKTpoHHBIM pecypc] : ydeOHoe
nocobue / b. b. Jlamackun, O. A. Ilerpwuii, I'. A. Hupnuna. - 3-e u3n., ucmp. -
Cankr-IletepOypr : Jlans, 2015. - 672 C. -
https://e.lanbook.com/book/58166#authors

Bormpocs! 11t caMOCTOSATETFHOTO U3YICHHS:

1. ®eHOMEHONOTHUYECKUI MOIXO0] K OMUCAHUIO MEPEeHOCca MacChl, 3apsaa U
PacTBOPHTEIIS.

2. VYpaBuenusi Hepucra-Ilnanka anga onucanusi 31eKTpoaudPy3MOHHBIX
MPOLIECCOB B MEMOPAHHOM CUCTEME.

3. CriocoObl onpeeneHus 31eKTpoaudPpy3noHHbIX KOADPHUITUESHTOB.

Metoanuyeckue ykazaHusi JAJs1 00y4al0IMXCH M0 MOATO0TOBKeE K
BbINIOJTHEHUIO JIA00PATOPHBIX PadoT

[enbio mpoBeaeHUs J1a0OPATOPHBIX pAOOT SIBISETCS:

—YCTaHOBJICHHE CBSI3€H TEOPUH C MPAKTUKOU B (hOpPME IKCIEPUMEHTATHHOTO
MOATBEPKICHUS TTOJIOKEHUIN TEOPHUH;

—00y4ueHne acCnupaHTOB YMEHHIO aHAIM3UPOBATH MMOJTYUYEHHBIE PE3YyJIbTaThI;

—KOHTPOJIb CAMOCTOSITEIbHOU PabO0ThI ACIIMPAHTOB MO OCBOCHHUIO KYpCa;

—00yuyeHune HaBbIKaM NMpodeCcCUOHATBHOM NeATeTbHOCTH.

[lepen BbITONHEHWEM JTA0OPATOPHBIX padOT acmupaHTaM HEOoOXOIUMO
O03HAKOMHUTHCS C METOAMYECKUMHU YKA3aHUSMHU K BBIMIOJHEHUIO pPaOOTHI U
MOATOTOBHUTH MPOTOKOJI MTPOBEACHUS pabOTHI, B KOTOPHII 3aHECTH:

— Ha3BaHHe paboThI;
— 3aroTOBKM TaONMI[ JUIsl 3alOJHEHUS HSKCHEPUMEHTAIbHBIMU JTAHHBIMU
HAOIIOCHUM;
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— YpaBHEHHS XUMHYECKHX pEaKIMid TMpeBpalleHH, KOTOphie OymayT
OCYIIECTBIICHBI ITPH BBITIOJIHEHUH SKCIIEPUMEHTA;

pacueTHbie (HOPMYIIBI.

OdopmieHre OTYETOB JOKHO MPOBOJUTHCS MOCTE OKOHYAaHUA PabOThl B
naboparopuu. [{nsi MOArOTOBKM K 3alllUTE OTYETa CJEAYeT MPOAHATU3UPOBATH
OKCIIEPUMEHTAJbHbIE  PE3yJbTaThl,  COTMOCTAaBUTh HUX C  HM3BECTHBIMU
TEOPETUUYECKHUMH TOJOKEHUSIMU WJIM CIPABOYHBIMH JAHHBIMH, OOOOUIUTH
pe3yabTaThl UCCIEIOBAaHUIN B BHJIE€ BBHIBOJOB MO paboTe, MOArOTOBUTH OTBETHI HA
BOTIPOCHI, TPHUBOJUMBIE B  METOIMYECKUX  YKa3aHWSIX K  BBIOJHEHHUIO
J1a00paTOPHBIX PadoT.

8. Ilepeyenbr WHGPOPMALMOHHBLIX TEXHOJIOTHI, HMCIOJb3yeMbIX INpPH
OCYILECTBJIEHMH 00Pa30BaTEJILHOI0 MPoIecca Mo AMCHUIVInHE (MOAYJII0) (MpH
HE00X0IUMOCTH)

8.1 IlepeyeHb HEOOXOAMMOI0 POIPAMMHOI0 00ecreYeHHus

Microsoft Windows 8, 10

Microsoft Office Professional Plus

KommnbrotepHbie POTPAMMBI I pacdera  AIEKTPOIu(Py3HOHHBIX
K03 GUIIUEHTOB MeMOpaH (TPe0CTaBISETCS MPENoIaBaTeIeM.

8.2 Ilepeyenb HEOOXOAMMBIX HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM
1. http://elibrary.ru/ Hayunas snexktpoHHast OubaroTeka

2. http://e.Janbook.conm/ - 3neKTpoHHO-OUOINOTEUHAs CUCTEMA U3/1aTEIbCTBA

«JlaHby

9. MaTepuajibHO-TeXHUYecKasi 0a3a, HeOOXOAUMAs JJIsl OCYLIeCTBJICHHUSA
00pa30BaTEJbHOIO MPOLECCA MO AUCIHUIJINHE (MOIYJIIO)

Jlis  mpoBeneHUs 3aHATUN MO JUCHMIUIMHE HMeeTcs HeoOxoaumas
MaTepHalbHO-TEXHUYECKass 0a3a, COOTBETCTBYIOLIAsl ACHCTBYIOLIUM CaHUTapHBIM
U TPOTUBOMOXKAPHBIM TpaBuiaM u Hopmam: JlaGoparopus «MemOpaHHOTO
MaTEepUaJIOBEICHUD», MpEAHA3HAYeHHas JUIi [POBEACHMS JICKUMOHHBIX U
71a00paToOpHbIX paboT mo y4yeOHON aucuuIuiMHE «PU3MKOXUMUS MEeMOpaHHBIX
IPOLIECCOB)» CHA0KE€HA PYKOBOJACTBAMHU JUIsl BBIIIOJIHEHUS J1a0OPAaTOPHBIX pabOT U
IOPAKTUYECKUX 3aHATHM, y4uyeOHO-1a00paTOpHBIM O0OpYAOBAHUEM, PEAKTUBAMU
JUIS  XUMHUYECKOTo DJKcrnepuMeHTa. B HEoOXOOuMOM KOJMYECTBE HMEIOTCA
XUMHUYECKUE PEAKTUBBI: PACTBOPBHI COJEH, KHUCIOT, MIEJI0YEH, HHAUKATOPOB.
Wmerorcss Bechl aHANIMTUYECKWE, CYIIMIBHBIA IIKad, XUMUYEecKas Mocyna:
CTakaHbl, KOJIObI, NHIIETKH, OIOPETKH JUis TUTpoBaHus. B pacnopspkenun
1abopaTopur MMEIOTCSl TPHUOOPBI: MYJIbTUMETPbl YHUBEPCAIbHbIE HACTOJIBHBIE,
noHomep-pH-meTp, a Takxke sA4YeHMKa JUIA  ONpENEIEHUs 4YHCIa IEepeHoca
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MOTEHIIUOMETPUIYECKUM
BOJIbTAMIIEPOMETPUSD).
Jlnda mpoBeneHUsT JEKUUN-BU3YAIN3AUUN U JICKUIUU-TIPE3CHTALMA UMEETCS
MyJIbTUMEIUMHAS anmnapaTypa U HOyTOyk. IMeroTcst KOMIbIOTEpPHI 711 00paboTKU
HKCIIEPUMEHTATILHBIX JAHHBIX Ha JTa00OPATOPHBIX 3aHITHSX.

METOAOM )41

yueOHbI  cTeHn — «MemOpaHHas

Ne

Bun pabor

MartepuanbHO-TEeXHHYECKOE 00ecredeHNe JUCIIUILINHBI
(MOmyJIs1) M OCHAIIEHHOCTh

1.

JIeKIIMOHHEBIE 3aHATHUSI

Aynuropus (ayn. 345c), ocHamieHHas ydeOHOW MeOelnblo,
MEPEHOCHOW TPE3EHTAIMOHHONW TEXHUKOU (IIPOEKTOp, IKpaH,
KOMIIBIOTEP/HOYTOYK) M COOTBETCTBYIOIIMM HPOTPaMMHBIM
o0ecriedyeHUeM I JE€MOHCTpAllMM  MYJbTUMEAMHHBIX
IIpEe3EHTalNM, MEJIOBOM WM YHUBEPCAIbHON TOCKOM.

CeMuHapcKue 3aHATUS

Aynutopust (ayn. 345c), ocHamieHHass ydeOHOH MeOenblo,
NIEPEHOCHON NPE3EHTALMOHHON TEXHUKOW (MPOEKTOp, dKpaH,
KOMIBIOTEP/HOYTOYK WJIM TEPEHOCHOM MYJIbTHMEIUNHON
TEXHUKON) u COOTBETCTBYIOIIUM IpOrpaMMHBIM
obecrieueHreM Il JAEMOHCTpPAlMU  MYJIbTUMEAUINHBIX
IIpe3eHTalNN, MEJIOBOW WJIM YHUBEPCAIbHON JOCKOU.

JlaGopaTopHbie
paboTsI

JlaGopatopust MeMOpaHHOTO MaTepuanoBeaeHus (345¢),
YKOMILJIEKTOBAaHHAs CIIEMAIN3UPOBAHHON MeOeblo,
BBITSIKHOW CUCTEMOM BEHTUJISIIUU, CPEACTBAMHU MOKAPHOU
0e30MacCHOCTH M OKa3aHUS MMePBON METUITMHCKON MMOMOIIIH,
71a00paTOPHBIM 000PYIOBAHHEM: IEPEHOCHOE
MYJIbTUMEANIHOE 000pYyI0BaHUH (ITPOEKTOP); MOTEHIIHOCTAT
AUTOLAB PGSTAT302, renepaTop Bomopoaa
71a00paTOPHBI, BaHHA YIIBTPa3BYKOBas 1abopaTopHasi, sueika
JUTSL UCTIBITAHUSI MEMOPAHHO-3JIEKTPOIHBIX OJIOKOB, BECHI
n1abopaTopHbIe, BEChl aHATUTHYECKUE, TEPMOCTAT BO3YIIHbIH,
nonomMmep-pH-metp, usmepurens ummuranca E7-21, ucrounuk
TOKa UMIYJIbCHBINA b5-50, KOHOYKTOMETp, N3MEPUTEID
nmienanca Tesla BM 507, Hacoc MHOrOKaHaIbLHBIN
nepcransTrueckuii Heidolph Pumpdrive 5001, mynbstumeTps
YHHMBEpCaIbHbIE HACTOJIbHBIE, BAKYYMHBII HacoC
71a00paTOPHBIH, HIeiKep J1a00paTOPHBIM, KOMITBIOTEPHI.

['pynnoBbie
(MHIUBUAYaTIbHBIC)
KOHCYJIbTAITU!

VYueOHast ayauTOpusi, YKOMIUICKTOBaHHAs Y4eOHOU MeOelnbio
(ayn. 343C, Ne 328C, 345C, Ne 334C)

Texymuii  KOHTPOJIb,
MPOMEXYTOUHAS
aTTecTanus

Y4eOHast ayauToOpHsl I MPOBEACHHUS NMPAKTHUCCKUX 3aHATHHA
(aym. Ne 343C, Ne 328C, Ne 345C, Ne 334C), ocHamieHHas
yaeOHON MeOebIo

CamocrogTrenpHas
paboTta

Aynuropuu, OCHAIIICHHbIE y4eOHO MebebIo u
KOMITBIOTEPHON TEXHHKOW C BO3MOXHOCTBIO MOIKIIOUEHHS K
cetu «/HTEpHET», NPOrpaMMOM HKPAaHHOIO YBEJIWYEHUS H
00€ecCTeueHHbIN JOCTYIIOM B 3JIEKTPOHHYIO WH(OpPMAIMOHHO-
oOpa3oBatenbHyto cpeny yHuBepcuteTta (Ne 140, Ne 341C, Ne
329C)
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