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Pabouass nporpamma gucnumivasl  Bb1.B.JIB.2.2 «CoBpemMeHHBIE METOJIbI
MCCJIEIOBAHMS IEPEHOCAa MOHOB M JUCCOLMALMUA MOJIEKYJ BOJIbI B MOHOOOMEHHBIX
MeMOpaHax» COCTaBlIeHa B COOTBETCTBHH ¢ DenepaabHBIM TOCYIaPCTBEHHBIM
00pa3oBaTEIbHBIM CTAH/IAPTOM BBICHIETO 00Opa30BaHMs, YTBEPKJACHHBIM TPUKA30M
Muno6pnayku Poccum ot 30.07.2014 Ne 869 mo HampaBJICHHIO TOATOTOBKH
04.06.01 Xumuueckue Hayku (YpOBEHb TMOJATOTOBKM  KaJpOB  BbICHIEH
KB (PUKAINMK) ¥ y4eOHBIM TUIAHOM OCHOBHOM 00pa30BaTEbHON MPOTPAMMBI TI0
HarnpaBienuto noarotopku 04.06.01 Xumwuueckue Hayku, npodwmibs 02.00.05
DIIEKTPOXUMUS.



1. Ilesu 1 3a1a4n OCBOEHUSI AN CHUILINHBI

1.1 eap qUCHUNIMHBI

[lenpro ocBoeHUs TUCHUIUIMHBI «COBpEMEHHBIE METOJIBI UCCIIEIOBAHUS Tie-
peHOoca MOHOB U JUCCOIMAIIUA MOJIEKYJ BOAbl B HOHOOOMEHHBIX MEMOpaHax» sB-
JISIeTCSl U3YyUYEeHHE COBPEMEHHBIX METOJOB MCCIICIOBAHMS MEPEHOCa MOHOB U JIHC-
COITMAIIMM MOJIEKYJI BOJIbI B HOHOOOMEHHBIX MEMOpaHax.

1.2 3axaun AUCHUITHHBI
— copMUpPOBaTH 3HAHUS TEOPETUUYECKMX OCHOB METOJIOB MCCIIEIOBAHUS TIe-
peHoca MOHOB U IMCCOIMALIMK MOJIEKYJ BOJbl B MOHOOOMEHHBIX MEMOpaHax;
— copMUPOBATH YMEHHUS IPOBOJUTH OMPEIEICHIE OCHOBHBIX XapaKTEPUCTHK
TaKUX MeMOpaH U MEMOpPAaHHBIX CUCTEM.

1.3 MecTo qucuMIiMHbl (MOAYJis) B CTPYKTYpe 00pa3oBaTe/ibHOM Mpo-
rpaMMbl

Huctuminaa «CoBpeMeHHbIE METOJIbl MCCJIEJ0OBAHMS MEpPeHOca HOHOB U
JUCCOIMAIIMU MOJIEKYJI BOAbl B HOHOOOMEHHBIX MEMOpaHax» OTHOCUTCA K JAUCIIH-
IUIMHAM 10 BbIOOpPY BapuaTUBHOM wactu Onoka bl «Jlucuumiunel (MOmysn)»
y4eOHOro TIaHa.

N3yuenuto aucuurivabl « COBpEMEHHBIE METOJbI MCCIIEIOBAHUS MEPEHOCca
WOHOB W JIUCCOITMAIIMU MOJIEKYJ BOJbI B MOHOOOMEHHBIX MeMOpaHax» JIODKHO
MIPEAINIeCTBOBATh M3YyUYCHHUE NUCIUILTUHBI «DU3MKOXUMUS MOHOOOMEHHBIX MaTe-
puanoBy. 3HaHUS, TPHOOPETEHHBIC MPU OCBOCHUM AUCITUIUIMHBI, MOTYT OBITH HC-
MOJIb30BaHbl MPU U3YUYEHUH NUCHUIUIMHBI «DyHIaMEeHTalbHbIE OCHOBBI ONTHUMH-
3alM W WHTCHCU(PHKAIMA MEMOpPAHHBIX TPOIIECCOB», B XOJE MPOXOXKICHUU
HAY4YHO-TIPOU3BOICTBEHHOW MPAKTUKHU U BHIMOJHEHUS! HAYYHBIX UCCIIEIOBAaHUH.

1.4 IlepedyeHb IUIAHMPYEMBIX Pe3yJbTATOB 00yYeHUS MO AMCIHUIIAHE
(MOxy110), COOTHECEHHBIX C MUIAHMPYEMbIMHU Pe3yJIbTATAMHM OCBOEHHS 00pa-
30BaTeJIbHOM NPOIrPaMMBbI

[Ipotiecc u3yueHus NMCUUILIMHBI HaNpaBieH Ha (opMUpoOBaHUE KOMIIETEH-
mun: OIIK-1, TTIK-1.

Ne WNunexke | ConepkaHue Komie- B pesynbrare u3ydeHnus: yaeOHOM JUCIUTUIMHEI

Hlj[ KOMITe- | TeHIUH (Wi e€ Ja- oOyJaromuecs: JOIKHbI

" | TeHuUM CTH) 3HATH yMeTh BJIA/IETh

1. OIIK-1 | CmocoOHOCTBIO CamMo- | TECOPETHYECKUE | CAMOCTOSITEb- | HaBBIKAMU
CTOATEIBHO 0Cy- | OCHOBBI CO- | HO BBIOHMpATH, | TUIAHUPOBAHUS,
HIECTBIIATh ~ HAYYHO- | BPEMEHHBIX ocBaMBaThb U | IOCTAHOBKH U
HCCIIEIOBATENBCKYIO METOJOB  HC- | IPUMEHATH CO- | BBIIIOJHEHUS
NeSITeIbHOCTh B COOT- | CJIEOBaHUS B | BpEMEHHBIE 9KCIIEPUMEHTOB
BEeTCTBYIOIIEH  TIPO- | MEMOpaHHOI METOABI HCCIE- | I HU3Y4YEHUs
(dbeccroHaIbHON  00- | DIEKTPOXUMHUU | TIOBAHUS COOO- | AJICKTPOXUMH-
JactTu ¢ ucnoias3osa- | (Ingp: 3 | pa3HO TMOCTaB- | YECKUX CHUCTEM
HueM  coBpeMeHHbIX | (OIIK-1)—1) | JIeHHOW 3ajaud | ©  IPOLIECCOB
METOJIOB HCCJIEIOBA- ¢ yuerom ux | (IIudp: B




Ne Nunexc | Conepkanue Komrie- B pe3ynbrate u3yueHus: yaeOHON AUCHUTIIMHBI
Ly, | KOMIe- | TeHIMH (unu e€ ya- arouIMecst JOJKHBI
TEHIUU CTH) 3HaTh yMeTh BJIAJETh
HUS ¥ UH(DOpPMAIHOH- TOoyHOCTH, 4yB- | (OIIK-1)—-1)
HO- CTBUTEIIBHO-
KOMMYHHKAI[MOHHBIX CTH, CTOUMOCTHU
TEXHOJIOTHI U JOCTYITHOCTH
(IIudp: Y
(OIIK-1)-1)
IK-1 CriocoObHOCTBIO  TIpU- obecrieynBaTh | HaABBIKAMHU
MEHSATh OCHOBHBIE yCIIOBHSI, HEOO- | IPUMEHEHMSI
MPUHLMIIBI, TEOPUU U XOJUMBIE Ul | TEOPETUUECKUX
KOHLEMIUU COBpE- ONTHMAJIBHOTO | MPEACTaBICHUN
MEHHOH  JJIEKTPOXHU- [IpOTEKaHUs COBPEMEHHOMN
MUU I pEIICHUs JNEKTPOMEM- JNEKTPOXUMHUN
(byHIaMEHTABHBIX | OpaHHBIX TIpO- | U CMEKHBIX

MIPUKJIATHBIX 3a/1a4

IIECCOB
(Mudgp: Yy
(IIK-1) -1)

JOUCLUIUIMH IS
peueHus mpax-
TUYECKHUX  3a-
nau (Iudgp: B
(IIK-1) -2)

2. CTpyKTypa ¥ coJep:KaHue JUCHUIIITHHBI

2.1 PacnpeaesieHue TPyA0EMKOCTH JUCHMILIMHBI IO BUAAM padoT
OO6mrast Tpya0€MKOCTh AUCIUIUIMHBI cocTaBisieT 3 3ad.ed. (108 waca), ux
pacnpeneneHue o BUaaM padoT MPEeACTaBICHO B Ta0IHIIe

Ounas popma ob6yuenus

Bun yaeOHo# paboThI Bcero Kypc
4acoB (uacsl)
3
AyIuTOpHBIE 3aHATHS (BCEro) 44 44
B tom uncie:
3aHsATUS JEKIMOHHOTO TUTIA 8 8
3aHATHS CEMUHAPCKOTO TUIA (CEMUHAPBI, IPAKTHYECKUE 13 13
3aHSTHUSA)
JlaGopaTopHbIe 3aHATHS 18 18
CamocrosiTeJibHasi pa6oTa (Bcero) 64 64
B ToMm uncrne:
[TpopaboTka yueOHOTO (TEOPETHIECKOT0) MaTepraia 54 54
[loaroroBka K TeKyniemy KOHTPOJIIO 10 10
IIpomeskyTouHast aTTecTanMu (3a4€T)
OO01mast TpyA0eMKOCTh yac 108 108
3a4. e]I. 3 3




3aounas popma obyuenus

Bun yaeOHo# paboTh Bcero Kypc
4acoB (gacsl)
3 4

AyIuTOpHBIE 3aHATHS (BCEro) 44 10 | 34
B tom uncre:
3aHsATUS JEKIIMOHHOTO TUTIA 8 4 4
3aHATHS CEMUHAPCKOTro TUIA (CEMUHApPBI, IPAKTUUECKUE 18 6 12
3aHITHUSA)
JlaGopaTopHbIe 3aHATHS 18 - 18
CamocrosiTeJibHasi pa6oTa (Bcero) 64 62 2
B ToMm uncne:
[TpopaboTka yueOHOTO (TEOPETUIECKOTO) MaTepHraia 37 36 1
IToaroroBka K TEKyIeMy KOHTPOJIIO 27 26 1
IIpoMe:kyTouHAasi aTTeCcTANMM (324€T)
OO01mas TpyA0eMKOCTh yac 108 72 36

3a4. e]I. 3 2 1

2.2 CTpyKTypa AMCUUILIHHBI:

Pacnpenenenue Bu0B yuyeOHOM pabOThl U UX TPYIOEMKOCTH IO paszzeiam

JUCHMITIIUHBI.

Paznensl nuctuminHebl, u3ydaemele Ha 3 Kypce (011 cmydenmog ODO)

Ounas chopma 0oyuenus

KomnnuectBo yacos

No Camocrosi-
AynuropHas
pas- HaumenoBanue pa3aenon Beero pabota TelbHasl pa-
nena 6ora
I13 JIP
BBenenne. OcHoBHble MOHATHA. OCHOB-
HBIE MTPOLIECCHI B MEMOPAaHHOH CHCTEME,
L MPOUCXOSIINE TP BKIIOYEHUU MOCTO- 2 4 4 16
STHHOTO TOKa. OCHOBHBIE JIEKTPOXUMHU-
YECKUE XapaKTEPUCTUKH MEMOpaH 1
MEMOPaHHBIX CUCTEM.
MeTob1 ncciie1oBaHus IEPEHOCAa HOHOB
2. ¥ MOJIEKYJI Yepe3 HOHOOOMEHHBIE MEM- 26 4 4 16
OpaHbl 1 B MEMOpaHHBIX CUCTEMAX.
HccnenoBanue HecTallMOHAPHOTO MEepe-
3. HOCa 3JIEKTPOJINTa B MEMOPAHHBIX CH- 26 4 4 16
creMax. XpOHOIOTEHIIMOMETPHSL.
HccnenoBanue mnpoiecca AUCCOIHAINH
4 MOJIEKYJ BOJbI B MEMOPAHHBIX CHUCTE- 30 6 6 16
) Max. MeToJ1 4aCTOTHOTO CIIEKTpa AJIeK-
TPOXMMHUYECKOTO UMIIEAHCA.
Bceeo: 108 18 18 64




Paznenbr nuctmmmael, n3ydaembie Ha 3 Kypce (012 cmyodenmos 3D0)

3aounas popma 0dyuenus

KonnuecTtBO yacoB

Ne AyautopHas CamocrosiTenbHas
pas- HaumeHnoBanue pasnenon
nena Bcero pabora pabota
JI 13 JIP

BBenenne. OCHOBHBIE TOHATHS.

OcHoBHBIE TIpOIIeCcCHl B MEMOpaH-

HOU cHCTeMe, TPOUCXOISAIINE IPH

1. BKJIIOYEHUHU TTOCTOSIHHOTO TOKA. 35 2 2 0 31

OCHOBHBIE JIEKTPOXUMHUIECKUE

XapaKTEPUCTHUKN MEMOpaH U MeM-

OpaHHBIX CHUCTEM.

Mertob! Hccie[oBaHus TIepeHoca

) MOHOB M MOJIEKYJI Yepe3 HOHO00- 37 ) 4 0 31
’ MEHHbIE MEMOpPaHbI U B MEMOpaH-

HBIX CUCTEMaAX.

Bceeo: 72 4 6 0 62
Paznensl nuctuminHbl, u3ydaemble Ha 4 Kypce (01 cmyodenmog 3D0)
3aounas popma 0dyuenus

No KonuuecTBo yacoB
- AynuropHas CamocTosiTenbHas
pas- HaumenoBanue pasnenon
nena Bcero pabora pabota
JI I13 JIP
HccnenoBanue HeCTallMOHAPHOTO
1 nepeHoca JIEKTPOIUTA B MEM- 17 ) 6 g 1

OpaHHBIX cUcTeMaxX. XPOHOMOTEH-

IIOMETPHSI.

HccnenoBanue mporecca AUCCOLU-

Al MOJIEKYJI BOJBI B MEMOpaH-

2. HBIX cucTeMax. MeTo1 4aCTOTHOTO 19 2 6 10 1

CIIEKTpa IEKTPOXUMHUUECKOTO UM-

ne/lanca.

Bceeo: 36 4 12 18 2
2.3 Conep:kanue pas3iesioB TUCUMIIJIMHBI:

2.3.1 3aHATHA JeKIUOHHOI0 THIIA

Paznenbr nuctmmumHel, n3ydaembie Ha 3 Kypce (012 cmyodenmos ODPO)
Ounas popma ob6yuenus

Ne HanmenoBanue Comepanme pasiena ®opMa TeKyIero
paszzuena KOHTPOJIS
1 2 4
1. Beenenne. OcHoBubie  |BBeaenue. ctopus pa3BUTHS METOIOB KomnokBuym
noHsATusi. OCHOBHBIE WCCJICIOBAHUS IEPEHOCA NOHOB U JIUCCO-

IpoIecchl B MEMOpaH-  |IMAallMK MOJIEKYJ BOAbI B HOHOOOMEHHBIX
HOM cucTeMe, Mpoucxo- [MemOpanax. Poib poccuiickux u coBert-
JSIIUE TP BKJIIOYEHUH |CKUX YYEHBIX B Pa3BUTHHM MEMOPaHHOM

IMOCTOSHHOTO ToKa. Oc- SJICKTPOXHUMMHHU.

6




HOBHBIC JIEKTPOXHMH-
YECKUE XapPaKTEPUCTUKH
MeMOpaH U MeMOpaH-
HBIX CUCTEM.

OCHOBHBIE IOHATHSA: MEMOpaHa U MEM-
OpaHHasi cucTemMa.

OCHOBHBIE HIICKTPOXHUMUYECKHE XapaKTe-
pUCTUKM MeMOpaH U MEMOpPAaHHBIX CUCTEM:
BOJIT-aMITEPHAs XapaKTePHCTHUKA, HIICK-
TPOIPOBOJHOCTH, YHCIIA IEPEHOCA HOHOB,
XPOHOITOTEHIINOTPAaMMa, YaCTOTHBIN
CHEKTP JEKTPOXUMHUYECKOTO UMITEAAHCA.
MexaHn3MBI IEPEHOCA HOHOB U ANUCCOIHA-
IIUM MOJIEKYJT BOJbI B HOHOOOMEHHBIX
MeMOpaHax

Mertobl uccae0BaHus
MepeHoca MOHOB U MO-
JIeKyJ Yepe3 HOHO00-
MEHHBIC MEMOpaHbI U B
MEMOpaHHBIX CUCTEMAX.

BonbT-amrmiepoMeTpusi CHCTEMBI ¢ HOHO00-
MEHHOH MeMOpaHoi. Pacuer npenensHOTrO
anekTpoandPpy3noHHOTO TOKa MEMOpaH-
HOM CHCTEMBI M0 BOJIbTAMIIEPHOW XapaKTe-
puctuke. MeTo TeoOpeTHYecKoro pacuera
MPEACIbHOTO IeKTPOo (P y3HOHHOTO TO-
Ka MeMOpaHHOM cucTeMbl. MeToibl uccie-
JIOBaHMSI BOJIbT-aMIIEPHBIX XapaKTEPUCTUK
MEMOpaHHBIX CUCTEM: CTAaTUYECKHE, TUHA-
MUYECKHe; MapluaibHble BOJIbT-aMIIEPHBIC
xapakrepuctuku. Mcnonap3oBanue Bpaiia-
IOIIET0Cs] MEMOPAaHHOTO JTMCKA.

Meroabl ucciaeaoBaHus IEPEHOCA HOHOB U

MOJIEKYJI Yepe3 HOHOOOMEHHYIO MEMOpaHy.

MomudunmpoBanusiii Metoa ['urtopda
JUISL U3MEPEHUS YHCell IEPEHOCAa HOHOB Ye-
pe3 meMmOpansl, Mmetoa pH- u c-crara, me-
TOJ TMAPOINHAMUYECKON N30SI,
Pacuer napuuanbHOM 110 TOKaM, IIEPEHO-
CHUMBIM Pa3HBIMH TUIIAMU HOHOB, BOJIbTaM-
NEepHOM XapaKTepUCTUKH MEMOPaHHOI! cu-
CTEMBL.

KonnokBuym

Hccnenosanue Hecra-
LIMOHAPHOI0 MEepEeHoca
AJIEKTPOJIUTA B MEM-
OpaHHBIX CHCTEMaX.
XPpOHOIIOTEHIUOMETPHUSL.

XpononoreHuuoMerpus. Ilepexonneie
Ipolecchl B MEeMOPaHHOM cucteMe, Npouc-
XOJSLIME NPU BKIOYEHUH ITOCTOSHHOTO
ToKa. [IepexoqHoe Bpems, METOA ero
onpezeneHus. Y CTaHOBJIEHNE MEXaHU3Ma
JUMUTHPYIOIIEH CTaJluN NIEPEHOCA HOHOB
yepe3 MmeMOpany. Mi3MeHeHus: B XpOHOTIO-
TEHIMOTPaMMe IIPH MPOTEKAHUH XUMHUYE-
CKOM peakinuy B MeMOpaHHOM CHCTEME.

KonnokBuym

Uccnenosanue nporec-
ca IUCCOIUAIlUHN MOJIC-
KyJI BOJIBI B MeMOpaH-
HBIX cucTemMax. Meron
YaCTOTHOTO CIIEKTpa
AIEKTPOXUMUUYECKOTO
AMITeIaHCcAa.

YacTOTHBIE CIIEKTPBI JIEKTPOXUMUYECKOTO
MMIIEAHCAa OCHOBHBIX JIEKTPUYECKUX
3JIEMEHTOB: OMUYECKOT0 COIPOTHUBIICHMSI,
IIEKTPUYECKON EMKOCTH, UHIYKTUBHOCTh
U JIBYXIIOJIFOCHUKOB, COCTaBJIEHHBIX U3
3TUX 37eMeHTOB. CII0cOObI BHIPAXKEHHUS Ya-
CTOTHOTI'O CIIEKTpa UMIIE/IaHCa.

OCHOBHBIE THUIIBI JIEKTPOXUMHUYECKOTO
UMIIelaHCa MEMOPaHHBIX CHCTEM.
[IpumeHeHne MeTo1a 4aCTOTHOT'O CEKTpa

KomnokBuym
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AIEKTPOXHUMHUYECKOTO UMIICIaHca JIJIs UC-
CJIETIOBaHMS PEaKIMU JTUCCOIUAIIUU Ha
IpaHUIaX «MeMOpaHa — pacTBOP» U «KaTH-
OHOOOMEHHHUK — aHHOHOOOMEHHUK» B
MEMOpaHHBIX CHCTEMaX.

Paznenbr nuctmmmHel, n3ydaembie Ha 3 Kypce (012 cmyodenmos 3D0)
3aounas popma obyuenus

HaumenoBanue dopma TEKYIIEro
Ne Conep:xanue pasnaena
paznena KOHTPOJIS
1 2 3 4

Beenenue. OcHoB-  |Benenue. Mctopust pa3BUTHS METOJOB HUC- KonnokBuym

Hble oHATHs. Oc-  |clIeloBaHuUs IEpeHOoca HOHOB U TUCCOLIMA-

HOBHBI€ MTPOIECCHI B |IIMM MOJIEKYJ BOABI B HOHOOOMEHHBIX MEM-

MeMOpaHHOM cucTe- |OpaHax. Pojb poCCHUCKMX M COBETCKUX

M€, IPOUCXOAIINE |YUEHBIX B pa3BUTHH MEMOPAHHOM 3JEKTPO-

IIPU BKJIIOUYEHUU TO- |XUMHH.

cTosiHHOTO TOKa. Oc- |OCHOBHBIE MOHATHS: MeMOpaHa 1 MeMOpaH-

HOBHBIE JJIEKTPOXHU- |Has CUCTEMA.

MHUUYecKue xapakre- |OCHOBHBIE FIEKTPOXUMHUYECKHIE XapaKTepu-

PUCTHUKH MEMOpaH U |CTHKUA MeMOpaH U MEMOPAHHBIX CUCTEM:

MEMOpaHHBIX CH- BOJIBT-aMIIEPHAS XapaKTEPUCTUKA, IIEKTPO-

CTEM. MIPOBOAHOCTE, YKCIa IEPeHOca HOHOB, XPO-
HOTIOTEHLIMOTPaMMa, YaCTOTHBIN CIIEKTP
ANEKTPOXUMHUYECKOTO UMIIEIaHCa.
MexaHU3MBbl IepeHOCa HOHOB U INCCOLMA-
LIUU MOJIEKYJI BOJIbI B HOHOOOMEHHBIX MEM-
OpaHax

Mertonp! uccienoBa- |BonbT-aMmepoMeTpusi CHCTEMBI C HOHOOO- KomnokBuym

HUS IEPEHOCA NOHOB
¥ MOJICKYJI 4epe3
MOHOOOMEHHBIE
MeMOpaHbI U B MEM-
OpaHHBIX CHCTEMaX.

MEHHOI MeMOpaHoi. Pacuer npenensHOro
31eKTpo (G y3MOHHOTO TOKAa MEMOPAHHOM
CHCTEMBI TI0 BOJIbTAMIIEPHOH XapaKTepu-
CTHKE. MeTo/ TeopeTH4ecKoro pacuera
npeaenbHOro eKTpoanddy3noHHOTO ToKa
MeMOpaHHOU cHUCTeMbL. MeTOIbl UCCIIEeI0-
BaHUS BOJIBT-aMIIEPHBIX XapaKTEPUCTHK
MeMOpaHHBIX CUCTEM: CTaTUYECKHUE, TUHA-
MUYECKUE; MapluaTbHbIC BOJIbT-aMIICPHBIC
XapaKTepUCTHKU. Vcronb3oBaHue Bpala-
IOLIEerocss MeMOPaHHOTO JUCKA.

MeTtob1 Hccie10BaHUS TIEpeHOCca HOHOB U
MOJIEKYJI Yepe3 HOHOOOMEHHYIO MEMOpaHy.
MoaudunupoBanusiii Mmeton [ urropda mis
U3MEpPEHUs YUCeN IEPEHOCAa HOHOB Yepe3
MeMOpaHsbl, MeTos1 pH- u c-ctata, metoa
THIPOAMHAMHYECKON N30JISAIIUH.

Pacuer naprmanbHOii 10 TOKaM, IEPEHOCHU-
MBIM pa3HbIMH TUIIAMU UOHOB, BOJILTAM-
MePHOM XapaKTepUCTUKN MEMOpPaHHOMU CH-
CTEMBI.




Paznenbr nuctmmmael, n3ydaembie Ha 4 Kypce (012 cmyodenmos 3D0)
3aounas popma 0dyuenus

TEPUCTHUKU MEMOpaH
1 MEMOpaHHBIX CH-
CTEM.

U MOJICKYJI BOJEBI B I/IOH006MGHHBIX MEM-
Opanax

Haumenosanue dopma TeKyIIero
No Conep:xanue pasnaena
pazneina KOHTPOJIS
1 2 3 4
1. |MccnenoBanue HecTa- | XpoHomnoreHuuomerpus. [lepexonnsie KonnokBuym
LIMOHAPHOTO MEepPEeHOca  |[IPOLIecChl B MEMOPaHHOM crcTeMe, POKC-
ANEKTPOJIUTA B MEM- XOJISIIIUE TIPH BKIIOYEHUH TOCTOSTHHOTO
OpaHHBIX CUCTEMaX. Toka. [lepexogHoe Bpemsi, METO/ €ro
XpOHOMOTEHIIMOMETPHS. |OTIpeieTICHNs. Y CTAaHOBJICHHE MEXaHU3Ma
JUMUTHPYIOIIEH CTaJUU MEPeHOca HOHOB
yepe3 MmeMOpany. Mi3MeHeHus B XpOHOTIO-
TEHIIUOTpaMMe IIPH MPOTEKaHUH XUMHUYe-
CKOM peakinyy B MeMOpaHHOM CHCTEME.
2. |Uccnenosanue nponec- |YacTOTHBIE CIEKTPHI JIEKTPOXUMUYECKOTO KomnokBuym
ca JIMCCOLMALMU MOJIe- |[UMIIeJaHCa OCHOBHBIX JIEKTPHUYECKHX
KYJ BOJbI B MEMOpaH-  |[3JIEMEHTOB: OMUYECKOTO COIPOTUBIICHMUS,
HBIX cUCTeMax. MeTol  [3JIEKTPHUYECKOW EMKOCTH, HHAYKTUBHOCTh
94aCTOTHOTO CIIEKTpa U IBYXTIOJIOCHUKOB, COCTABJICHHBIX U3
ANIEKTPOXMUMUYECKOTO  [3THX 3JeMeHTOB. CriocOObI BHIPAXKECHHUS Ya-
UMIIeaHca. CTOTHOTO CIEKTpa UMIIEJaHCA.
OCHOBHBIE THIIBI 3JIEKTPOXUMHUYECKOTO
UMIIeJaHCa MEMOPAHHBIX CUCTEM.
[IpumeHeHre MeToa YaCTOTHOTO CIIEKTPa
ANEKTPOXUMHUYECKOTO UMIIeIaHca /sl MC-
CJIETOBaHMS PEaKIMU JUCCOIUAIIUU Ha
rpaHuIax «MeMOpaHa — pacTBOP» U «KaTH-
OHOOOMEHHUK — aHHOHOOOMEHHHK» B
MEMOpPaHHBIX CHCTEMAaX.
2.3.2 [IpakTHYeCKHEe 3aAHATHUSA
Ounas chopma 0oyuenus
No HaunmenoBanue pas- Tema cemmnapa dopma TEKyIIEero
nerna KOHTPOJIS
1. |BBenenue. OcHoB- |OCHOBHBIC MOHATHS: MEMOpaHa U MeMOpaH- KomnokBuym
Hble noHaTus. Oc-  |Has cucrema.
HOBHBIE TIporiecchl B |OCHOBHBIE ANEKTPOXUMHUUYECKUE XapaKTepH-
MeMOPaHHOM CUCTe- [CTUKU MeMOpaH U MEMOPaHHBIX CUCTEM:
Me, IPOUCXOMAIIUE |BOJbT-aMIIEpHAs XapaKTePUCTUKA, IIEKTPO-
IpY BKIIIOYEHUH T10- [IIPOBOAHOCTD, YHCIIA IEPEHOCA HOHOB, XPO-
CTOSIHHOTO TOKA. HOTIOTEHI[MOTPAMMa, YaCTOTHBIN CIEKTP
OCHOBHBIE JIEKTPO- [ITEKTPOXUMHUYECKOTO UMIIEIAHCA.
XUMHYECKHE Xapak- |MexaHH3MbI IEPEHOCa HOHOB M TUCCOITHA- Konnoksuym




Mertonp! uccneno- |BoabT-aMmiepoMeTpusi CHCTEMBI C HOHOOO- KomnokBuym
BaHUA [IEPEHOCA MEHHOH MeMOpaHoi. Pacuer npenensHoro
HWOHOB M MOJIEKY  |3J1eKTpoaud G y3nOHHOTO TOKA MEMOPAHHOM
Yyepe3 HOHOOOMEH-  |CHCTEMBI TI0 BOJIBTAMIIEPHOHN XapaKTepH-
HbIe MEMOpaHbl U B |CTHKE. MeTOoJ1 TEOPEeTUYECKOT0 pacyeTa
MeMOpPaHHBIX CH- IpeaenbHOro AEKTPoAn( (Y3 HOHHOTO TOKa
cTeMax. MEMOpPaHHOUW CHCTEMBI.
Mertoabl nccneqoBaHus BOIbT-AaMIIEPHBIX KonnokBuym.
XapaKTepUCTUK MEMOpPaHHBIX CUCTEM: CTa-
TUYECKHE, TUHAMUYECKHE; MaplHalIbHbIE
BOJIbT-aMIIEPHBIE XapaKTEPUCTUKHU. Vcrionb-
30BaHME BpAIAIOIIErocss MeMOPaHHOTO
JIICKa.
MeTto1bl Hccae10BaHUs IEPEHOCA HOHOB U Komnoksuym.
MOJIEKYJI Yepe3 HOHOOOMEHHYIO MEMOpaHy.
MonudunupoBanusiit Metoq ['utropda mns
WU3MEPEHMSI YHCEIT IEPEHOCA HOHOB Yepe3
mMeMOpansbl, MeTof pH- u c-ctara, meTon
TUAPOJUHAMUYECKON U30ISALUN.
Pacuer napruanbHO 110 TOKaM, IEPEHOCH-
MBIM pa3HbIMHM THIIAMU MOHOB, BOJIbTaM-
NEepHOM XapaKTepUCTUKH MEMOPaHHOI1 cu-
CTEMBI.
HccnenoBanue He- | XpoHonoreHuuomMmerpus. Ilepexonusie mnpo- Komnoksuym.
CTAIlIOHAPHOI'O Me- |11ecChl B MEMOPaHHOM cucTeMe, MPOUCXO-
peHoca AIIEKTPOJINTA |ASIIINE IPU BKJIIOUEHUH TIOCTOSIHHOTO TOKa.
B MeMOpaHHBIX cu- |[lepexomgHoe Bpemsi, METO/ €ro omnpeene-
creMax. XpOHOIO- |HHS. Y CTaHOBIICHUE MEXAaHW3Ma JIUMUTH-
TEHLIIHOMETPHUSL. pyroLIEN CTaNK NEPEHOCa HOHOB Yepe3
meMOpany. VI3MeHeHHs B XpOHOMOTEHIINO-
rpamMMme Npy NPOTEKAaHUH XUMHUYECKOU pe-
Ak B MEMOpPaHHOU CHUCTEME.
Uccnenosanue mpo- |YacTOTHBIE CHEKTPBI IEKTPOXUMHUIECKOTO Komnoksuym.
1ecca JUCCOLMAlUU |UMIIEJaHCa OCHOBHBIX 3JIEKTPUUECKUX BJIe-
MOJIEKYJI BOJbI B MEHTOB: OMHUYECKOT'O COMPOTUBIICHUS, €K~
MeMOpaHHBIX CH- TPUUECKON €MKOCTH, UHAYKTUBHOCTh U
creMax. Metoq 4a- |IBYXMHOJIOCHUKOB, COCTaBICHHBIX U3 3TUX
CTOTHOT'O CrieKTpa  [37eMeHTOB. CIlocOObI BBIPAKEHUS YaCTOT-
3JIEKTPOXUMHYECKO- [HOrO CIIEKTpa UMIEAAHCA.
ro UMIICIaHca. OCHOBHBIE TUIIBI 3JIEKTPOXUMHYECKOTO M- Komnoksuym.
neaHca MeMOpaHHbBIX CUCTEM: UMIIEJIaHC
BapOypra B moyry0eckOHEYHOW 1 KOHEUHON
oOmacty, umnenanc ['epuiiepa, a1eMeHT
MTOCTOSTHHOM (ha3kbl.
[IpumeHeHne MeTo1a 4aCTOTHOIO CIEKTpa Komnoksuym.

INEKTPOXHUMHYECKOTO UMIICIaHCa JIJIs MC-
CJIETIOBaHMSI PEeaKIUU JUCCOIUAIIIH HA Tpa-
HUIaX «MeMOpaHa — pacTBOP» M «KaTHOHO-
OOMEHHHK — aHHOHOOOMEHHHUK) B MEM-
OpaHHBIX CHCTEMaX.
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Paznenbr nuctmmmael, n3ydaembie Ha 3 Kypce (012 cmyodenmos 3D0)
3aounas popma 0dyuenus

MOJIEKYJI Yepe3 HOHOOOMEHHYIO MEMOpaHy.
MoaudurnmpoBanusiii Mmeto [ urropda ais
W3MEPEHUS YHCeN MepeHOca HOHOB Yepe3
MeMOpaHsbl, MeToll pH- u c-ctaTta, MmeTon
TUAPOAMHAMHUYECKON U30JIALIUY.

Pacder nmapimanbHOM 110 TOKaM, IEPEHOCHU-
MbIM pa3HbIMU THIIAMU UOHOB, BOJIbTaAM-
MIEPHOM XapaKTePUCTUKH MEMOpaHHOH CH-
CTEMBI.

No HaunmenoBanue pas- Tema commmapa dopma TEeKyIIEero
nerna KOHTPOJIS
1. |BBenenue. OcHoB- |OCHOBHBIC MOHATHS: MEMOpaHa U MeMOpaH- KomnokBuym
Hble noHaTus. Oc-  |Has cucrema.
HOBHBIE TIporiecchl B |OCHOBHBIE ANEKTPOXUMHUUYECKUE XapaKTepH-
MeMOPaHHOM CUCTe- |CTUKU MEeMOpaH U MEMOpPaHHBIX CUCTEM:
Me, IPOUCXOAIIUE |BOJbT-aMIIEpHAs XapaKTePUCTUKA, IIEKTPO-
P BKJIFOUEHUHU T10- |IPOBOJAHOCTD, YUCIIA IEPEHOCA HOHOB, XPO-
CTOSIHHOTO TOKA. HOTIOTEHI[MOTPAMMa, YaCTOTHBIN CIIEKTP
OCHOBHBIE JIEKTPO- |3JIEKTPOXMMHUYECKOTO UMIIEIaHCa.
XUMHYECKHE Xapak- (MexaHu3Mbl IepeHoca HOHOB U AUCCOIHA- KomnnokBuym
TEPUCTUKU MEMOPaH |IIUH MOJIEKYJI BOJbI B HOHOOOMEHHBIX MEM-
U MEMOpaHHBIX CU- |OpaHax
CTEM.
2. |Merogs! uccneno- |BosbT-ammepomMeTpusi CUCTEMBI ¢ HOHOO0- KomnokBuym
BaHM [IEPEHOCA MEHHOH MeMOpaHo#. Pacuer npenensHOro
HMOHOB M MOJIEKY  |3J1eKTpoaud G y3nOHHOTO TOKA MEMOPAHHOM
4yepe3 HOHOOOMEH-  |CHCTEMBI 10 BOJLTAMIIEPHON XapaKTepu-
HbIe MEMOpaHbl U B |CTHKE. MeTOoJl TEOPETUYECKOT0 pacyeTa
MeMOpPaHHBIX CH- IpeaenbHOro AMeKTPoAn( Y3 HOHHOTO TOKa
cTeMax. MEMOpPaHHOUW CHCTEMBI.
Paznenbr nuctmmmHel, n3ydaembie Ha 4 Kypce (012 cmyodenmos 3D0)
3aounas popma 0dyuenus
No HaunmenoBanue pas- Tema commmapa dopma TEKyIIEero
nerna KOHTPOJIS
1. [UccnenoBanue He- |MeTobl MCCAENOBAHUS BOJIBT-aMIIEPHBIX Komnoksuym.
CTAIIMIOHAPHOTO Te- |XapaKTePUCTUK MEMOpPaHHBIX CUCTEM: CTa-
peHoca AIIEKTPOIINTA |THUECKHE, JMHAMUYECKUE; aplHalbHbIe
B MEMOpaHHBIX CH- |BOJbT-aMIIEPHBIC XapaKTePUCTUKH. Mcmob-
cTemMax. XpoHOIO- |30BaHME BPAIIAIOIIEroCs MEMOPAHHOTO
TEHLIUOMETPHUSL. JIICKA.
Mertobl uccae0BaHNs IEPEHOCA HOHOB U Komnoksuym.
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XpoHonoreHuuomerpusi. [lepexoansie mpo-
[IECChI B MEMOpPAHHOW CHUCTEME, TPOUCXO-
JSIIKME MTPU BKIIOYEHUH MTOCTOSTHHOTO TOKA.
[TepexonHoe Bpemsi, METOJ1 €TO OIpeaeIie-
HUS. Y CTaHOBJICHHE MEXaHHU3Ma JIUMUTH-
pyIolIel cTany NepeHoca HOHOB uepes
MeMOpaHny. I3MeHeHUs B XpOHOIOTEHIINO-
rpaMMe TIpU MPOTEKAHUH XUMHUECKOH pe-
aKIMU B MEMOPAHHOU CHUCTEME.

Komnoksuym.

HccnenoBanue npo-
Hecca JUCccolralum
MOJIEKYJI BOJbI B
MeMOpaHHBIX CH-
cremax. Meron ya-
CTOTHOTO CIEKTpa
ANEKTPOXUMUYECKO-
ro UMIIeJaHca.

YacToTHBIE CIIEKTPHI JIEKTPOXUMHUYECKOTO
UMIIEIaHCa OCHOBHBIX AJIEKTPUYECKUX JIe-
MEHTOB: OMHUYECKOTO CONPOTUBIICHHUS, IIEK-
TPUUECKON €MKOCTH, UHAYKTUBHOCTH U
JIBYXITIOJIFOCHUKOB, COCTABJIEHHBIX U3 ATHX
31eMeHTOB. CriocoObI BBIpaXEeHHsI 4aCTOT-
HOTO CIIEKTpa MMIIE/IaHCa.

Konnoksuym.

OCHOBHBIC THITBI SJICKTPOXUMHUYECKOT'O UM~

Komnoksuym.

neaaHca MCM6paHHLIX CHUCTCEM. UMIICJAHC
BapOypra B mosry0eckOHEYHOM 1 KOHEUHOU
obnactu, umnenanc ['epuniepa, s1eMeHT
MTOCTOSTHHOM (ha3kbl.

[IpumeHeHre MeTo/1a YaCTOTHOTO CIIEKTPa
INEKTPOXHUMHYECKOTO UMIIeIaHCa JIJIs UC-
CJIETIOBAHMSI PEeaKIUU JUCCOIUAIINH HA Tpa-
HUIaX «MeMOpaHa — pacTBOP» M «KaTHOHO-
OOMEHHUK — aHHOHOOOMEHHHUK) B MEM-
OpaHHBIX CHCTEMaXx.

KonnokBuym.

2.3.3 JlaGopaTopHbIe 3aHATHS

Ounas chopma 0oyuenus

HaumenoBanue dopma TEKyIIero
HaunmenoBanue nabopatopHbIx paboT
pasznena KOHTPOJIS
2 3 4

Beenenune. OcHOBHEIE
noHaTus. OCHOBHBIE
porecchl B MeMOpaH-
HOU CHCTEME, TPOUCXO-
JSTITAE TIPH BKITIOYEHU N
IMOCTOSHHOTO ToKa. Oc-
HOBHBIE DJIEKTPOXUMHU-
YECKUE XapPaKTEPUCTUKH
MeMOpaH U MeMOpaH-
HBIX CUCTEM.

N3MepeHnne fMHaAMHYECKON BOJIBT-
aMIIepHON XapaKTepUCTUK. MEMOpPaHHOMH
CHUCTEMBI

3ammra nmabopa-
TOPHOHN pabOTHI

MeTonabl UcciIeT0OBaHUS
MepeHoca HOHOB M MO-
JIEKYJI Yepe3 HOHO00-
MEHHbIE MEMOpaHbI U B
MeMOpaHHBIX CHUCTEMaX.

N3mepenne 3¢ heKTUBHBIX YnCces TIEPEHO-
ca MOHOB B OMTIOJNISIPHON MeMOpaHe

3ammra nmabopa-
TOPHOHU pabOTHI

Hccnenosanue Hecra-
IIHOHAPHOTO TIEPEHOCa

N3mepenue nepexoaHol XapaKTepUCTHKU
MeMOpaHHOUN CHUCTEMBI

3amura 1abopa-
TOPHOU PabOTHI
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AJIEKTPOJIUTA B MEM-
OpaHHBIX CHCTEMaX.
XPpOHOMOTEHIIMOMETPHUSI.

ca TMCCOLMAIIMU MOJIe-
KyJ1 BOJIBI B MeMOpaH-
HBIX cucTemax. Meron
94aCTOTHOTO CIIEKTpa
ANEKTPOXUMHUYECKOTO
UMIIeaHca.

TPOXUMHUYECKOT'O MMITICaHCa 00JIaCTh
MPOCTPAHCTBEHHOTO 3apsijia B OMIOISAPHOM
MeMOpaHe

4. |Hccaenosanue npouec- |MccnenoBaHue 4acTOTHOTO CHEKTpa dJeK- |3amuTa gadopa-
ca IMCCOLIMALIMY MOJIe- (TPOXMMHUYECKOTro UMIIelaHca 001acTu TOPHOI pabOTHI
KyJI BOJIBI B MEMOpaH-  |[[IPOCTPAHCTBEHHOTO 3apsijia B OUIIONSPHOM
HBIX cUcTeMax. Merox |MeMOpaHe
YaCTOTHOTO CHEKTpPa
ANEKTPOXUMHUYECKOTO
UMIIeIaHCA.

Paznensl nuctuminHbl, U3ydaemble Ha 4 Kypce (01 cmyodenmog 3D0)
3aounas popma 0dyuenus
No Hauveroanme HaunmenoBanue nabopatopHbix paboT Popwma Teky1uero
paszzuena KOHTPOJIS
1 2 3 4

1. (Benenme. OcHoBHbIe |3MepeHne TMHAMUYECKOUN BOJIBT- 3ammra nmabopa-
noHsTHsI. OCHOBHBIE aMIIepHOM XapaKTePUCTUK. MEMOPAaHHON |TOPHON pabOTHI
MPOLIECCHl B MEMOpPaH-  |CUCTEMBI
HOU CHCTEME, TPOUCXO-

JSIIKME P BKIIOYEHUN
MIOCTOSIHHOTO ToKa. Oc-
HOBHBI€ AJIEKTPOXUMHU-
YEeCKHUE XapaKTePUCTUKH
MeMOpaH U MeMOpaH-
HBIX CHCTEM.

2. |Metonpl uccienoBanus (M3mepenue 3pheKTHBHBIX YUCEN MEPEeHO- |3anuTa 1adbopa-
NepeHoca HOHOB U MO-  |Ca MOHOB B OMITOJIIPHOI MeMOpaHe TOPHOHU pabOTHI
JIEKYJI Yepe3 HOHO00-

MEHHbIE MEMOpaHbI U B
MeMOpaHHBIX CHUCTEMaX.

3. |MccnenoBanue Hecta-  |M3MepeHHe MEPEeXOAHON XapaKTEpUCTUKHU |3amuTa labopa-
[IMOHAPHOTO TIEPeHOCa |MEMOpPaHHOW CHCTEMBI TOPHOU PabOTHI
3JIEKTPOJIUTA B MEM-

OpaHHBIX CHCTEMaX.
XPpOHOIIOTEHIIUOMETPHUSL.
4. |Wccnenosanue mnporec- [McciaenoBaHue 9acTOTHOTO CIEKTpa AJIeK- |3anuTa rabopa-

TOPHOHN pabOTHI

2.4 llepeyeHb y4eOHO-MeTOAMYECKOTO O0ecieYeHH s VISl CAMOCTOSITE/Ib-
HOM paldoThl 00yYaOUIUXCH M0 JUCHUILIHHE (MOAYJIIO)

CamocTosTenbHast paboTa acmUpaHTOB MPOBOAUTCS B (GOpME M3YUEHHS OT-
JeNbHBIX TEOPETUYECKUX BOIMPOCOB IO MpeyiaraeMoil JmTepaType U caMOCTOS-
TEJILHOTO PELIeHHs 3a7ad C JaJbHEWIINM UX pa30opoM WM OOCYXKIEHHEM Ha

13




ayJUTOPHBIX 3aHATHSIX. BO Bpemsi caMOCTOATENbHON MOATOTOBKM OOy4arolIuecs
oOecrneveHbl JOCTYNOM K 0a3aM JaHHBIX U OMOIMOTEYHBIM (POHAAM U JOCTYIOM K
cetu IHTEpHET.

[TepedyeHpb yueOHO-METOIUYECKOTO 00ECTICUCHUSI TUCITUTLTMHBI

No | HaumeHnoBanue pasjaena o
110 BBITIOJIHEHUIO CAMOCTOSITEIIbHOM paOOTHhI
1 2 3
1. |BBemenue. OcHoBHble  |MeMOpaHbl 1 MeMOpaHHBIE TEXHOJIOTHH, oA pen. A.b. Spo-
noHATHs1. OCHOBHBIE ClaBlieBa [AIEKTpOHHBIN pecypc| — M.: Hayunsiid mup, 2013.
MPOIIEeCChl B MeMOpaHHO# | PexxuMm gocryma:
cucteme, npoucxoasimue |http://biblioclub.ru/index.php?page=book red&id=468334&sr=1
TPH BIIIOUCHHH TIOCTO- Bepesuna H.I1. DnexTpoxumust MeMOpaHHbBIX cucteM. KpacHo-
STHHOTO ToKa. OCHOBHEIE )
nap: Ky6as. roc. yu-t, 2009. 137 c.

AIEKTPOXUMHUYECKHUE Xa-

pakTepuctaky MemOpan |JleOenes KLA. DKONIOru4ecKy YHCThIE INEKTPOANATU3HBIE TEX-

u MeM6paHHI>IX cucreM. |HOJOTHH (MaTCMaTI/I‘IeCKoe MOZACIIMPOBAHUC NTEPEHOCA HOHOB B
MHOTOCIIOMHBIX MeMOpaHHbIX cucTtemax) / K. A. Jlebenes; mon
pea. B. W. 3a6onoukoro; M-Bo o6pazosanus PD, KyoIl'Y. -
Kpacuonap : [Ky6I'VY], 2002. - 142 c.
Pongyrun B.U. ®usnkoxumus noBepXHOCTH. JloaTonpyaHblIii:
Wznmarensckuii Jom «HTEIICKTY», 2008. 568 C.
Vrasgackag B.A., Unknn ' A., Cenemenes B.®., 3aspsmoBa I A.
WndpakpacHast CIEKTPOCKOINUS HOHOOOMEHHBIX MaTepUaJIOB.
Boponex: U3n-so BI'Y, 1989. 208 c.

2. |Meronsl uccnenoBanusi |MemOpaHbl 1 MEMOpaHHBIC TEXHOJIOTUH, TIOJ pen. A.B. Spo-
MEepEeHOCca HOHOB M MOJIE- |CIaBIIeBa [AIEKTpOHHbBINA pecypc| — M.: Hayunsiit mup, 2013.
KyJ uyepe3 noHooOMeH-  |Pexxum gocryma:

HbIe MeMOpaHbI U B MeM- |http://biblioclub.ru/index.php?page=book red&id=468334&sr=1

OpaHHBIX CHCTEMAX. Bepesuna H.I1. DnexTpoxumust MeMOpaHHbBIX cucteM. KpacHo-
nap: Ky6as. roc. yu-t, 2009. 137 c.
JleGeneB K.A. DKOIOTHUECKU YUCTHIE SJEKTPOIUAIN3HBIE TEX-
HOJIOTUH (MaTeMaTH4YeCcKoe MOJIETMPOBAaHUE TIEPEHOCA HOHOB B
MHOTOCIOIHBIX MeMOpaHHbIX cuctemax) / K. A. JleGenes; mox
pen. B. 1. 3a6onornkoro; M-Bo obpazoanust PO, KyoI'VY. -
Kpacuonap : [KyoI'Y], 2002. - 142 c.

3. |HccnenoBanue Hectanu- (MeMmOpaHbl 1 MeMOpaHHBIE TEXHOJIOTHH, o1 pea. A.b. Spo-
OHAPHOTO IIepeHoca ClIaBlIEeBa [NEKTPOHHBIN pecypce]| — M.: Hayunstii mup, 2013.
ANEKTPOJIUTA B MEM- Pexwum nocryna:

OpaHHBIX CHCTEMaX. http://biblioclub.ru/index.php?page=book red&id=468334&sr=1
XPpOHOMIOTEHIIMOMETPHUSI. r
amoc 3. TeopeTuyeckre OCHOBBI JJIEKTPOXUMUUYECKOTO aHAJIU-
3a. M.: Mup, 1974. 552 c.
4. |Hccnenosanme mporecca |MemOpaHbl 1 MeMOpaHHBIC TEXHOJOTHUH, TToA pea. A.B. Spo-

JUCCOLHMAU MOJIEKYJ
BOJIbI B MEMOpPAHHBIX CH-
cremax. MeToJ 4acToT-
HOT'O CHEKTPA IEKTPO-
XUMHYECKOT0 UMIICaH-
ca.

claBlEBa [ANEKTPOHHBIN pecypc| — M.: Hayunslit Mup, 2013.
Pexxum gocryna:
http://biblioclub.ru/index.php?page=book red&id=468334&sr=1

Nanos-1lIun A.K., Mypun 1.B. Monuka tBepaoro tena: B 2 T.
T.1 CII6.: U3a-Bo C.-Iletepb. yu-Ta, 2000. 616 c.
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2.4 IlepeyeHb y4eOHO-METOAMYECKOT0 00ecreyeHNsl AJIsl CAMOCTOATEIbHON pPadoThl

00y4aoIMXCcH Mo JUCUHUILINHE (MOIYJII0)

[Tepeuenpb yueOHO-METOIUYECKOTO 00ECTICUSHHUSI TUCITUTUTHHBI

Ne Bun CPC 10 BBITMIOJTHEHUIO CAMOCTOSITEILHON pabOThI
1 2 3
1 |Boimonnenue nabopa- Meronnueckue pEeKOMEHIAMU K OpPraHu3aluu ayguTOPHOU M
TOPHBIX pabOT BHEAYJIUTOPHON (CaMOCTOSITEIBHOM) pabOThI CTYACHTOB: METO-
muaeckrne ykazanus / coct. T.II. Cropoxenko, T.b. TlounHOK,
A.B. becrianios, H.B. Jlo3a. — Kpacuogap: Kybauckwuii roc. yH-T,
2018. 89 c.
2 |CamocrositenbHast pabo- [MeTtoaudeckue PeKOMEHIAIMKU K OpPraHU3alud ayJuTOPHOH W
Ta CTYJICHTOB BHEAYIUTOPHOUN (CaMOCTOSITENIbLHOM) PabOThl CTYACHTOB: METO-

nudeckue ykazanus / coct. T.II. Cropoxenko, T.b. TlounHnoxk,
A.B. becnanos, H.B. Jlo3a. — Kpacnonap: Kybauckuii roc. yH-T,
2018. 89 c.

Y4eOHO-MeTOAMYECKHE MaTepuajbl I CaMOCTOATEILHONH pabOThl O0YyYalOIUXCS W3

YKCJla MHBAJIKUIOB U JIML C OTPaHUYEHHBIMU BO3MOXKHOCTSIMU 370poBbs (OB3) npenocrasistorcs
B (hopMax, aJalTUPOBAHHBIX K OTPAHUYEHUSAM UX 37J0POBbs U BOCHPUATHS HH(POPMALIUH:

JList AL ¢ HapyIIEHUs MU 3pEHUS:

— B TIeYaTHOM popMe yBEITUUCHHBIM MIPUPTOM,

— B (hopMe PIEKTPOHHOTO TOKYMEHTA,

JUJist TUT ¢ HApYIIEHUSIME CITyXa:

— B Ie4aTHoM (opme,

— B (hopMe PIIEKTPOHHOTO TOKYMEHTA.

I[JIH JIiAIL ¢ HAPpYHICHUSAMU OIIOPHO-ABUT'ATCIIBHOIO allrapara:
— B TIeYaTHOU opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA,

3. O0pa3oBare/ibHbIE TEXHOJIOTHUH
[Tpu peanuzanuu yueOHON pabOTHI O OCBOEHHIO Kypca « COBpeMEHHbIE Me-

TOABI UCCIACAOBAHMUA IMCPEHOCA MOHOB W JUCCONMAIIMKM MOJICKYJI BOJLI B HMOHO00-
MCHHBIX M€M6paHaX» HCIIOJB3YIOTCSA COBPCMCHHBIC 06p8,30BaT€J'IBHBI€ TCXHOJIO-

THH.

. MH(POPMAIMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTHH;
. IPOEKTHBIE METO/IbI O0Y4CHUS;

. MICCIIEIOBATEIILCKUE METO/IBI B 00yUYCHNUH;

. npo0OiieMHOE 00yUYEeHHE.

YcnenrHoe 0CBOCHHE MaTepraia Kypca Mpearnoiaraet O0JIbIIyI0 caMOCTOs-

TeJIbHYIO padOTy acClMPaHTOB U PYKOBOJICTBO 3TOM pabOTOIl CO CTOPOHBI Mpernoaa-
BaTeIA.

B yuebHOM mporiecce UCHOIB3YIOTCS aKTHUBHBIE M MHTEPAKTUBHBIE (POPMBI

MPOBEICHUS 3aHATHUI: METOJl MOMCKA OBICTPBIX PEIICHU B TPyMIe, MO3TOBOU
HITYPM.

4. OueHo4Hble cpeAcTBa IS TEKYHIero KOHTPOJIA YCIeBAeMOCTH H

NMPOMEKYTOYHOM aTTeCTANNH
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10.

11.

4.1 ®oHI OLEHOYHBIX CPEACTB s IPOBEICHUsI TEKYLIero KOHTPOJIA
KoHTpoJibHBIe BONIPOCHI AJ151 KOJIJIOKBUYMOB

Bonpocsl 1J1s1 KOJLUIOKBUYMa 110 TeMe «BBenenne. OCHOBHbIE TOHATHS.
OcHoBHBIE ponecchl B MeMOPAHHOI crcTeMe, IPOMCXOASIINEe PH
BKJIIOYEHHNH NOCTOSITHHOTO TOKAa. OCHOBHBIE JIEKTPOXHUMHUYECKHE Xa-
PAKTEPUCTHKH MeMOPaH U MeMOPaHHBIX CHCTEM»

[losichute, kakue (QYHKIMU BBITOJHSIIOT MOHOOOMEHHBIE MEMOpaHbI pas-

JMYHBIX TUTIOB B MEMOPAHHBIX MPOLIECCcax.

[Touemy BO3HMKaeT HEOOXOIUMOCTD HUCIOJIb30BAHUS TEPMUHA «MEMOpaHHas
CHCTEMa», B KaKUX CIyyasx TepMUHA «MEeMOpaHay» HeJJ0OCTaTOUHO?
HazoBuTe OCHOBHBIE AJIEKTPOXUMHYECKUE XAPAKTEPUCTUKH MeMOpaH u
MeMOpaHHbIX cucTeM. C KakMMM CBOMCTBAaMHU WJIM MpOLECCAaMU MeMOpaH-
HBIX CUCTEM OHHU CBS3aHbI?

JloCTaTOYHO JIM U3MEPEHMSI BOJIBT-aMIIEPHON XapaKTEPUCTUKHU JIJIsl TOHUMa-
HUS IPOLIECCOB, NPOTEKAOLIUX B MEMOPaHHOH cucteMe?

Kakyto 10moJHUTENbHYI0 HHPOPMALMIO U KaK MOXHO M3BJI€Yb U3 BOJIbTAM-
IEPHON XapaKTEPUCTUKH, IMPUMEHSS METOAbl M3MEPEHUsl YHUCENl MEepeHoca
MOHOB 4epe3 MeMOpaHny?

Kakune 0coOeHHOCTH CTPOEHHUS CHCTEMBbl MeMOpaHa — pacTBOpa MO3BOJIAET
O0OHAPYHUTh METOJ YACTOTHOTO CIIEKTPa 3JEKTPOXUMHUUECKOr0 uMIeaanca’?
Yem paznuuaeTcsi COCTOSHHE MEMOpPAHHOW CHUCTEMBbI MPU HU3MEPEHUU XPO-
HOTOTEHIIMOTPAMMBI M YaCTOTHOTO CIIEKTpa UMIeaanca’?

[losichute, ¢ TOMOIIbIO KaKMX MEXAHHU3MOB OCYIIECTBISIETCS TEPEHOC
HMOHOB B MEMOpPAHHBIX CUCTEMaX.

B ueM cocTouT 0COOEHHOCTh NPOTEKAHUS PEAKLMU AUCCOLMALMN MOJIEKYJI
BOJIbI B CHCTEME MOHOOOMEHHasi MeMOpaHa — pacTBOp B OTJIMYME OT peak-
IIUU B pacTBOpe?

KakoBa ponb HOHOOOMEHHOUM MeMOpaHbl B MPOTEKaHUM PEAKIMU AUCCOLUA-
LIUM MOJIEKYJI BOJIbI?

Kakue (akTopbl U KaKk BIUSAIOT HA CKOPOCTh MMPOTEKAHUSI PEAKIIMU TUCCOLIH-
allMi MOJIEKYJI BOJIbI B CHCTEME HOHOOOMEHHasi MeMOpaHa — pacTBop?

Bomnpoce! Aj1s1 KOJTOKBHYMa 10 TeMe «MeToAbl uccieJ0BAHUS NIePeHo-
Ca MOHOB M MOJIEKY.JI Yepe3 HOHOOOMEeHHbIe MeMOpPaHbI U B MeMOpaH-
HBIX CHCTEMAax»

Kaxk nepeHoc MOHOB U AKiCCOLMALINS MOJIEKYJ BOAbl B MEMOPaHHOU CHCTEME
OTpakaeTcs Ha BHJIE BOJBT-aMIIEPHOW XapaKTEPUCTUKH MEMOpPaHHOH cu-

CTEMBI?

Kak paccuuThIBatOT npeaenbHbIi ANeKTpoAN(PPY3MOHHBIM TOK B MEMOpPaH-
HOW CHUCTEME I10 BOJIbT-aMIIEPHOM XapaKTepUCTHKE?

ITo xakoMy ypaBHEHMIO PaCCUMTHIBAIOT TEOPETUUECKOE 3HAUECHUE PEIEIIb-
HOTO 31EKTPOAU(PPY3MOHHOTO TOKA B KJIIACCUYECKOM MPUOIMKEHUN?
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10.

Kak BiMseT CKOpOCTb pa3BepTKM TOKAa Ha BHJ JUHAMUYECKON BOJIBT-
aMIIEPHOI XapaKTEePUCTUKU MEMOPAHHOU CUCTEMBI?

B kakoM citydae cratuyeckasi BOJbT-aMIIEpHas XapaKTEpUCTHKAa MEMOpaH-
HOW CHUCTEMBI COBMA/IAET C TUHAMUYECKON?

B dem mpeumyliecTBa METOAA «BpALIAOIIETOCSI MEMOPAHHOIO JMCKa) Iie-
pea METO/laMU UCCIIEJOBAHUS C HEMOIBUKHOM MEMOPaHOI?

Kak paccuuThIBalOT BOJIBT-aMIIEPHYIO XapaKTEPUCTUKY MEMOpPaHHOU cUCTe-
MBI HapLUHAAIBHYIO IO TOKaM, IEPEHOCUMBIM pa3HbIMH TUITAMH HOHOB?
Bunbl uncen nepeHoca. OT 4ero 3aBUCAT 4YMCIIa MEPEHOCA MOHOB 4Yepe3
MeMOpaHy?

Kakue mMetoasl U3MEpeHHusl YUCEN MEPEHOCa MOHOB Yepe3 OTAEIBbHYI0 MEM-
Opany u3BecTHbI? B ueM ux nmpeumyIiiecTBa U HeJJOCTaTKu?

B ueM 3akiroyaeTcsi TpyAHOCTb MU3MEPEHUS YHCENl MEPEHOCA MOHOB Yepes3
OTJENbHYI0 MeMOpany?

Bonpoce! Ajs1 ko1okBuyMa no teme «UcclieoBanue HeCTAIMOHAPHO-
ro NMepeHoca 3JeKTPOJINTa B MEMOPAHHBIX CHCTEMAaX.
XPOHONOTEHUOMETPUSD)

Uto Ha3bIBaIOT XPOHOMOTEHIMOTpaMMON MeMOpaHHOU cuctembl? Kakue
IpOLIECCHl MPOTEKAIOT B MEMOpaHHOW CHCTEME Ha Pa3IMYHBIX y4acTKax

XPOHOMOTEHIIMOTPAMMBI?

Ha kakue 0COOEHHOCTH KOHCTPYKLHHU JCKTPOXUMHUECKON SYEKN HE00X0-
auMo oOpaliath BHUMaHUE TPU M3MEPEHUH XPOHOMOTEHIMOTPAMM MEM-
OpaHHBIX cHCTEM?

Kakue mepbl npegocTopokHOCTH HEOOXOAMMO MPUHUMATH MPU U3MEPEHUU
XPOHOIIOTEHIIMOTPAaMM MEMOpPAHHBIX CHCTEM?

Yem ompenensieTcsi BpeMsi HACTYIUICHUS CTAIIMOHAPHOTO COCTOSIHUS B MEM-
OpanHoi cucteme? Kakas BeinunMHa Ha3bIBae€TCA MEPEXOAHBIM BpEeMEHEM?
Kak ero paccuuTbIBalOT M0 XpOHONOTEHIIUOTpaMMe?

Hanumure ypaBHeHHE, KOTOPOE MO3BOJISIET pACCUMTATh NEPEXOAHOE BPEMsI
B TOM cllyyae, KOrja JUMUTUPYIOIIAsl CTaAusl IMepeHoca JJIEKTPOIUTa —
muddy3us. C moMoIpo Kakoro rpaguka MOXKHO MOATBEPAUTL TU(dy3UoH-
HbI€ OrPaHUYEHUS [IPU TIEPEHOCE ANEKTPOIUTA B MEMOpaHHOU cucTteme?
Kak u3mensieTcss XpoHOMOTEHIIMOTpaMMa MEMOPaHHOW CUCTEMBI, €CJIU B HEH
MPOTEKAeT He TONbKO AU(y3usi, HO U XUMUYECKask peaKius?

Kakas cragusi mponecca HazbiBaeTcs aumutupyromeid? Kak ¢ momomnibio
XPOHOIMOTEHIIMOMETPUN MOXKHO OMPEEIUTh MPUPOY TUMHUTUPYIOLIEH CTa-
mun?

Bonpocs 1151 Ko/LUIOKBHYMA 110 TeMe «HMccsieioBaHMe mpolecca Anucco-

nUaIu MOJIERKYJI BOJbI B MeMﬁpaHHbIX cucremax. MeToa 4aCTOTHOIO
CIIEKTPA IJICKTPOXUMHUIECCKOI'0O UMII€AAHCA»
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1. Kakue oco0eHHOCTH CTpOEHUs MEMOPAHHBIX CUCTEM «MeMOpaHa — pacTBOP»
U «KaTUOHOOOMEHHUK — aHHOHOOOMEHHHUK)» MPUBOIAT K MOSBICHUIO B HUX
ANEKTPUUECKON EMKOCTH?

2. Kaxkue nporieccbl B MEMOpaHHBIX CUCTEMaX «MeMOpaHa — pacTBOpP» M «Ka-
THOHOOOMEHHUK — aHUOHOOOMEHHHK» MPUBOJAT K MOSIBICHUIO B HUX AJICK-
TPUYECKON €MKOCTH?

3. Urto Ha3bpIBaIOT YACTOTHBIM CIIEKTPOM DJIIEKTPOXUMHYECKOTO HMIIeIaHca?
Kak ero uzmepsitor?
4.  Kakoil BuJ MUMEIOT YaCTOTHBIC CIEKTPHI AICKTPOXUMHUYECKOTO HMIICIaHCA

MPOCTEUIINX IICKTPUUECKUX JIEMEHTOB: OMUYECKOE COMPOTUBIICHUE, KOH-
JICHCATOP, MHAYKTUBHOCTh. KaknMM1 ypaBHEHHUSIMU OHU OTTUCHIBAIOTCS?

3. Kakoil BuA MMEIOT 4aCTOTHBIE CHEKTPhI EKTPOXUMHUYECKOTO HMIICIAHCA
AKBUBAJICHTHBIX CXEM, COCTABJICHHBIX M3 MPOCTEUININX AIEKTPHUUCCKUX dJIe-
MEHTOB: OMHUYECKOE COMPOTUBIIEHUE, KOHIAEHCATOP, MHAYKTUBHOCTh. Kaku-
MU YPaBHEHHUSIMU OHH OMUCHIBAIOTCS?

6. Kakoil BUJ MMEIOT 4aCTOTHBIE CHEKTPhI AJIEKTPOXUMHUUYECKOrO HMIIeIaHca
aJIeMeHTa MoCTOsIHHOM (ha3wl, BapOypra nis nuddy3uu B moyoeCKOHEUHON
00JIaCTH M B OrpaHUYEHHOU obsiactu, ['epuiepa s TOMOT€HHOW XUMUYe-
CKOM peakiuu?

7. Kakue xapakrepucTuku MEeMOpPaHHBIX CUCTEM IMO3BOJISIET PACCUUTATh METOJ
YaCTOTHOTO CIEKTpPa DJIEKTPOXMMHYECKOTO HMIIEAAHCa, €CIM B CHCTEME
MPOTEKACT XUMHUUICCKAs PEaKITHs?

8. Kaxoit BUJ WUMEIOT YaCTOTHBIE CHEKTPHI AJICKTPOXUMHUYECKOTO HMIICIaHCa
MeMOpaHHbIX cucteMm? Kakue mporiecchl B MEMOPaHHBIX CUCTEMAax OHH OT-
paxaroT?

4.2 ®oHJ OLEHOYHBIX CPEJACTB /JIs1 MPOBeIeHUsI MPOMEKYTOUHOM aTTe-
CTAllMH
3a4yeTHO-IK3aMeHAIIMOHHbIE MATEPHAJIbI JJs1 NPOMEKYTOYHOH aTTe-
crauuu (3auer) Ajas cryaeHros OPO
Bomnpocs! AJ151 NIOATOTOBKY K 3a4eTy

1. [losichute, kakue (QYHKIMU BBITIOJHSIIOT MOHOOOMEHHBIE MEMOpaHbI pas-
JMYHBIX TUTIOB B MEMOPAHHBIX MPOLIECCcax.

2. Ilouemy BO3HHKaeT HEOOXOIUMOCTb HUCIIOJIb30BAHUS TEPMUHA «MEMOpaHHas
CHCTEMa», B KaKUX CIy4dasx TepMUHA «MEMOpaHay» HeJJ0OCTaTOUYHO?

3.  Ha3oBuTe OCHOBHBIE 3JIEKTPOXMMUYECKHE XapPaKTEPUCTHKH MeMOpaH u

MCM6paHHBIX cucteM. C KaKUMHU CBOMCTBAMM HWJIM nponeccamMun MGM6paH-
HBIX CUCTEM OHM CBSI3aHBI?

4. JlocTaTO4YHO JIM U3MEPEHHUsI BOJIbT-AMIIEPHON XapaKTEPUCTUKU ISl TOHUMA-
HUS IIPOLIECCOB, MPOTEKAIOLIUX B MEMOpaHHOM cucteme?
5. Kakyto nononHuTensHy0 HHPOPMALIMIO U KaK MOXKHO M3BJI€Yb U3 BOJbTaM-

MEPHOW XapaKTEPUCTHUKHU, TPUMEHSSI METOJAbI M3MEPEHHS YHCEN MepPeHoca
MOHOB uepe3 MeMOpany?
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Kakue ocoGeHHOCTH CTPOEHHUS CHCTEMBbl MeMOpaHa — pacTBOpa MO3BOJIAET
O0OHapyKUTh METOJ] YaCTOTHOTO CHEKTpa IEKTPOXUMHUECKOT0 UMIeaaHca?
Yem pasnuyaercs COCTOSSHUE MEeMOpaHHOW CHUCTEMbI MPU U3MEPEHHH XPO-
HONOTEHIMOTPAMMBI M YACTOTHOI'O CIEKTpa MMIeaaHca’?

[TossicHuTe, ¢ MOMOLIBPIO KAKUX MEXAHM3MOB OCYILIECTBIISIETCS IEPEHOC
MOHOB B MEMOpPAHHBIX CHCTEMaX.

B coctouT 0co0eHHOCTh MPOTEKAHUS PEAKIIUU JTUCCOIMAIIMN MOJIEKYJT BOJIbI
B CHCTEME MOHOOOMEHHass MEMOpaHa — PacTBOP B OTJIMYHME OT PEaKINH B
pactBope pactBope?

KaxoBa posib HOHOOOMEHHOW MeMOpaHbl B MPOTEKAHUN PEAKITUU TUCCOIHA-
MU MOJIEKYJT BOJIbI?

Kaxue ¢akTopsl 1 Kak BIUSIOT HA CKOPOCTh MPOTEKAHMS PEAKIIUU TUCCOIHU-
aIuy MOJICKYJI BOJIBI B CHCTEME MOHOOOMEHHass MeMOpaHa — pacTBOp?

Kaxk nepeHoc MOHOB ¥ ArccOLAalMsI MOJIEKYJI BOAbl B MEMOPaHHOW CHCTEME
OTpa)kaeTcsi Ha BUJE BOJbT-aMIEPHOU XapaKTEPUCTUKU MEMOpPaHHOM CH-
CTEMBI?

Kax paccuutsiBatoT npeaenbHblid 351eKTpoArudy3MOHHBI TOK B MeMOpaH-
HOM CUCTEME I10 BOJIbT-aMIIEPHOU XapaKTEPUCTUKE?

[To kakOMy ypaBHEHMIO paCCUHUTHIBAIOT TEOPETUUYECKOE 3HAUCHUE NPEACIIb-
HOTO 3JIEKTPOAN(P(HY3UOHHOTO TOKA B KJIACCUYECKOM MPUOIHKEHUN?

Kak BnuseTr ckopocTh pa3BEepPTKU TOKAa HA BHUJl JAUHAMUYECKON BOJIBT-
aMIIePHOM XapaKTEPUCTUKA MEMOPAaHHOW CHCTEMBI?

B kakom cimydae craTudeckas BOJIbT-aMIIepHAs XapaKTepUCTUKa MeMOpaH-
HOI CUCTEMBI COBIIAJAET C TMHAMHYECKOU?

B dem mpeumyiiecTBa MeTOAa «BpALIAIOIIETOCS] MEMOpPAHHOTO AHMCKay Tie-
pea METOJIJaMU UCCIISIOBAHMSI C HETIOBIYKHON MEMOpPaHO?

Kak paccuuThIBaloT BOJIBT-aMIIEPHYIO XapaKTEPUCTUKY MEMOpaHHOW CUCTe-
MBI IApPIUAJIBHYIO 10 TOKAM, IEPEHOCUMBIM Pa3HbIMHA TUIIAMU HOHOB?
Buapl yncen nepeHoca. OT 4ero 3aBUCAT YHUCIA NEPEHOCA MOHOB 4YEPE3
MeMOpaHny?

Kakne meronpl n3MepeHuss Yucea NepeHoca HOHOB Yepe3 OTACIbHYI0 MEM-
OpaHy u3BecTHbI? B ueM ux npeumyIiecTBa U HEIOCTATKU?

B dewm 3aknrouaercss TPyAHOCTb U3MEPEHUS UYUCEIl MEPEHOCA MOHOB YEpE3
OTJENbHYI0 MeMOpany?

Yro Ha3bpIBAIOT XPOHOMOTEHIIMOTpAaMMON MeMmOpaHHOU cuctembl? Kakue
MPOIIECCHl MPOTEKAIOT B MEMOpPAaHHOW CHUCTEME Ha Pa3IMYHBIX YYacTKaX
XPOHOMOTEHIIMOTPAMMBI?

Ha xakue 0cOOEHHOCTH KOHCTPYKITUHU DJICKTPOXUMHUYECKON STYEHKH HE0OXO-
IUMO OO0pamiarh BHUMaHUE TMPH H3MEPEHUU XPOHOTOTCHIIMOTPAMM MEM-
OpaHHBIX CUCTEM?

Kakue Mepbl npenocTopoKHOCTH HEOOXOAUMO MPUHUMATH MPU U3MEPEHUU
XPOHOMOTEHIIMOTPAMM MEMOPAHHBIX CUCTEM?
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25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

Yem omnpenensieTcss BpeMsi HACTYIUICHHs] CTallMOHAPHOTO COCTOSIHHUSI B MEM-
OpanHoi cucteme? Kakas BelnunMHa Ha3bIBae€TCA MEPEXOIHBIM BpEeMEHEM?
Kak ero paccuuTbIBalOT M0 XpOHONOTEHLIUOTPaMMe?

Hanumure ypaBHeHHE, KOTOPOE MO3BOJISIET PACCUMTATh NEPEXOAHOE BpEMsI
B TOM cCllyyae, KOrja JUMUTUPYIOIIAs CTaAusl IMepeHoca JJIEKTPOIUTa —
muddy3us. C moMoIpo Kakoro rpadguka MOXKHO MOATBEPAUT TU(dy3UOH-
HbI€ O'PaHUYEHUS [IPU TIEPEHOCE ANEKTPOIUTA B MEMOpaHHOU cucTteme?

Kak u3mensiercss XpoHOMOTEHLIMOTpaMMa MEMOPaHHOW CUCTEMBI, €CJIU B HEH
MPOTEKAeT He TONbKO UG y3usi, HO U XUMUYECKask peaKius?

Kakas cragusi mponecca HazbiBaeTcs aumutupyromeid? Kak ¢ momomnibio
XPOHOIMIOTEHIIMOMETPUN MOXKHO OMPEEIUTh MPUPOIY JTUMHUTUPYIOLIEH CTa-
mun?

Kakue oco0eHHOCTH CTpOEHUSI MEMOPAHHBIX CUCTEM «MeMOpaHa — pacTBOP»
U «KaTUOHOOOMEHHUK — aHMOHOOOMEHHHUK)» MPUBOIAT K MOSBICHUIO B HUX
ANEKTPUUECKON EMKOCTH?

Kaxkue nporieccbl B MEMOpaHHBIX CUCTEMaX «MeMOpaHa — pacTBOpP» M «Ka-
THOHOOOMEHHUK — aHUOHOOOMEHHHK» MPUBOJAT K MOSIBJICHUIO B HUX AJICK-
TPUYECKON €MKOCTH?

UTo Ha3bIBalOT YACTOTHBIM CIEKTPOM 3JIEKTPOXMMHUYECKOro uMmIeaaHca?
Kak ero uzmepsitor?

Kakoii BHI MMEIOT 4acCTOTHBIE CIEKTPHI AICKTPOXHUMHUYECKOTO MMIIEAAHCa
MPOCTEHIINX 3IEKTPUUECKUX SJIEMEHTOB: OMHYECKOE COMPOTHUBIICHUE, KOH-
JeHCaTOp, MHAYKTUBHOCTh. KakuMu ypaBHEHUSIMU OHU OTIHCHIBAIOTCS?
Kakoii BHI MMEIOT 4acCTOTHBIE CIEKTPHI AICKTPOXHUMHUYECKOTO MMIIEAAHCa
HKBHUBAJICHTHBIX CXEM, COCTABJIEHHBIX M3 MPOCTEHIINX AIEKTPUUECKHUX 3JIe-
MEHTOB: OMHUYECKOE COMPOTUBIICHHE, KOHJAEHCATOP, UHAYKTUBHOCTh. Kaku-
MU YPaBHEHHUSIMU OHH OMUCHIBAIOTCS?

Kakoil BUJ MMEIOT 4aCTOTHBIE CHEKTPhI AJIEKTPOXUMHUUYECKOrO HMIIeAaHca
aJIeMeHTa MoCTOsIHHOM (ha3wl, BapOypra nis nuddy3uu B noyoeCKOHEUHON
00JIaCTH M B OrpaHUYEHHOU obsactu, ['epuiepa 15 TOMOT€HHOUW XUMUYe-
CKOM peakiuu?

Kakue xapakrepucTuku MEeMOpPaHHBIX CUCTEM IMO3BOJISIET PACCUUTATh METOJ
YaCTOTHOT'O CHEKTpa 3JIEKTPOXMMHUYECKOr0 HMIIEAaHCca, €CIU B CHCTEME
MPOTEKAaeT XUMUYECKasl PeaKIus?

Kakoii BHI MMEIOT 4acTOTHBIE CIEKTPHI AICKTPOXHUMHUYECKOTO MMIIEAAHCa
MeMOpaHHbIX cuctem? Kakue mpouecchl B MEMOpaHHBIX CHCTEMax OHHU OT-
paxaroT?

3a4yeTHO-IK3aMeHAIIMOHHbIE MATEPHUAJIbI VISl IPOMEKYTOYHOM aTTe-
cranum (3a4er) AJ4 cTtyaeHToB 300
Bomnpocsl AJ151 TOATOTOBKH K 3a4eTy Ha 3 Kypce
[TosicauTe, kKakue (PYHKIMU BBIMOJHSIIOT MOHOOOMEHHBIE MEMOpaHbl pas-
JUYHBIX TUTIOB B MEMOPAHHBIX TPOIECCaX.
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21.

[Touemy BO3HUKAET HEOOXOIUMOCTH UCIIOJIb30BAHUSI TEPMUHA «MEMOpPaHHAS
CUCTEMAa», B KAKUX CIIy4asXx TepPMHUHA «MeMOpaHay HeJJOCTaTOYHO?
Ha3oBuTe OCHOBHBIE 3JIEKTPOXUMHUYECKUE XaPAKTEPUCTUKU MeMOpaH H
MeMOpaHHbIX cucTeM. C KaKMMHU CBOMCTBAMM WJIM MpoleccaMd MeMOpaH-
HBIX CUCTEM OHH CBSI3aHbI?

JlocTaTO4YHO JIM U3MEPEHHUsI BOJIbT-AMIIEPHON XapaKTEPUCTUKU JIsl TIOHUMA-
HUS IIPOLIECCOB, MPOTEKAIOLIUX B MEMOpaHHOM cucteme?

Kaxkyto momosHUTENnsHYI0 HHPOPMAIMIO U KaK MOXKHO M3BJIEYb U3 BOJIHTAM-
MEPHOM XapaKTEPUCTUKH, MPUMEHSISI METOJIbl U3MEPEHUs] YUCell MepeHoca
MOHOB uepe3 MeMOpany?

Kakne ocoOeHHOCTH CTPOCHMSI CHCTEMBl MEMOpaHa — pacTBOpPa MO3BOJISET
O0OHapYKHUTh METOJ] YaCTOTHOTO CTIEKTPa IEKTPOXUMHUUECKOTO UMIIeaHca?
Yem pasznuuaeTcs COCTOSHUE MEMOpPaHHOW CHUCTEMBI TPU W3MEPEHHH XPO-
HOMOTEHIUOTPaMMbl M YACTOTHOTO CIIEKTpa uMIeaaHca?

[losicHuTe, ¢ TOMOILIBIO KaKUX MEXAHU3MOB OCYIIECTBISETCA TEPEHOC
MOHOB B MEMOpPAHHBIX CHCTEMaX.

B coctouT 0co0EHHOCTh MPOTEKAHUS PEAKIIUU JTUCCOIMAIIMN MOJIEKYJT BOJIbI
B CUCTEME MOHOOOMEHHasi MeMOpaHa — pacTBOP B OTJIMYME OT PEAKIMH B
pactBope?

KaxoBa posib HOHOOOMEHHOW MeMOpaHbl B MPOTEKAHUU PEAKIIUU TUCCOIUA-
MU MOJIEKYJT BOJIbI?

Kaxkue ¢akTopsl 1 Kak BIUSIOT HA CKOPOCTh MPOTEKAHMS PEAKIIUN TUCCOIHU-
aIuy MOJICKYJI BOJIBI B CHCTEME MOHOOOMEHHass MeMOpaHa — pacTBOp?

Kak nepeHoc MOHOB U JHcCcOLMAIUs MOJIEKYJT BOJIbl B MEMOpPAHHOW CUCTEME
OTpa)kaeTcsi Ha BHUJE BOJbT-aMIIEPHOU XapaKTEPUCTUKH MEMOpPAaHHOW CH-
CTEMBI?

Kax paccuutsiBatoT npeaenbHblid 351eKTpoArndy3MOHHBI TOK B MeMOpaH-
HOM cHCTEeME MO BOJIbT-AMIIEPHON XapaKTePUCTUKE?

[To xkakoMy ypaBHEHHIO PACCUUTHIBAIOT TEOPETHUECKOE 3HAUCHHUE MpPEeeib-
HOTO 3JIEKTPOAN(P(HY3MOHHOTO TOKA B KJIACCUYECKOM MPUOIHKEHUN?

Kak Bimsier cKopocThb pa3BepTKM TOKa Ha BHJ JAUHAMUYECKON BOJBT-
aMIIepHOM XapaKTePUCTUKU MEMOPaHHOUN CUCTEMBI?

B kakom ciydae craTudeckas BOJIbT-aMIle€pHas XapaKTepucThuka MemMOpaH-
HOM CHUCTEMBI COBNAAAET C TMHAMUYECKOM?

B dem mpeumymiecTBa MeToAa «BPAIIAIOIIETOCS MEMOPAHHOTO JHUCKa Tie-
pea METOJIJaMU UCCIISIOBAHMSI C HETIOBIKHON MEMOpaHO?

Kax paccuuThIBaloT BOJIBT-aMIIEPHYIO XapaKTEPUCTUKY MEMOPaHHOU CHUCTeE-
MBI NTAPIUAIBHYIO 110 TOKaM, IEPEHOCUMBIM Pa3HbIMU TUIIAMU UOHOB?
Buael yucen nepenoca. OT 4yero 3aBUCAT YHUCIA MEPEHOCA MOHOB Yepe3
MeMOpaHny?

Kakue mMetoapl u3mMepeHus: Yuces MnepeHoca MOHOB Yepe3 OTICIbHYI0 MEM-
OpaHy u3BecTHbI? B ueM ux npeumyIiecTBa U HEIOCTATKU?

B ueMm 3akitoyaeTcsi TpyAHOCTh MU3MEPEHUSI YHCEN MEepeHOca UOHOB Yepes
OTIIETbHYI0 MeMOpaHy?

21



10.

11.

12.

13.
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Bonpocsl /151 MOATOTOBKY K 3a4eTy Ha 4 Kypce
Uto Ha3bIBaIOT XPOHOIMOTEHIMOTpaMMON MeMOpaHHOU cuctembl? Kakue
IpOLIECChl MPOTEKAIOT B MEMOpaHHOW CHUCTEME Ha Pa3IMYHBIX y4acTKax
XPOHOMOTEHIIMOTPAMMBbI?
Ha xakurie 0COOEHHOCTH KOHCTPYKIIUU SJIEKTPOXUMUYECKON sTYEHKH HE0OXO-
IUMO OO0paliath BHUMAHUE MPU H3MEPEHUU XPOHOMOTEHIIMOTPAMM MEM-
OpaHHBIX CUCTEM?
Kakue mepbl npegocTopokHOCTH HEOOXOAMMO MPUHUMATH MPU U3MEPEHUU
XPOHOIIOTEHIIMOTPAaMM MEMOpPAHHBIX CHCTEM?
Yem ompenensieTcs BpeMsi HACTYIUICHHs] CTAllMOHAPHOTO COCTOSIHHUSI B MEM-
OpanHoii cucteme? Kakas BemuunHa HA3bIBACTCS MEPEXOJHBIM BpeMEHEM?
Kak ero paccuuThIBaIoOT M0 XpOHOMOTEHIIMOTpaMme?
Hanummre ypaBHeHHE, KOTOPOE MO3BOJISIET PACCUUTATh NMEPEXOTHOE BpeMs
B TOM cllyyae, KOrja JUMUTUPYIOIIAs CTaAusl IMepeHoca 3JIEKTPOIUTa —
muddy3us. C moMoIpo Kakoro rpaguka MOXKHO MOATBEPAUT TUu(dy31OoH-
HbI€ OrPaHUYEHUS [IPU TIEPEHOCE ANEKTPOIUTA B MEMOpaHHOU cucTteme?
Kak n3mensiercss XpoHOMOTEHIIMOTpaMMa MEMOPAHHON CUCTEMBI, €CJIM B HEH
NPOTEKAET HE TOIbKO NU(PPy3usi, HO U XUMUYECKAs pEaKIIHs?
Kakas cramusi mpouiecca HaszpiBaeTcsi JqumuTHpytomeid? Kak ¢ momoiibro
XPOHOMOTEHIIMOMETPUU MOKHO OINPEACIUTh MPUPOAY IUMUTUPYIOLIEH CTa-
mun?
Kakue oco0eHHOCTH CTpOEHUSI MEMOPAHHBIX CUCTEM «MeMOpaHa — pacTBOP»
U «KaTHOHOOOMEHHHK — aHHOHOOOMEHHHUK» MPHUBOJAT K MOSIBICHUIO B HUX
ANEKTPUYECKON eMKOCTU?
Kakue mporieccbl B MEMOpaHHBIX CHCTEMax «MeMOpaHa — pacTBOp» M «Ka-
THUOHOOOMEHHUK — aHHOHOOOMEHHUK) MPUBOISAT K MOSBICHUIO B HUX JIEK-
TPUYECKON €MKOCTH?
UTo Ha3bpIBalOT YACTOTHBIM CIEKTPOM 3JIEKTPOXMMHUYECKOro uMIeaaHca?
Kak ero uzmepsitor?
Kakoil BUJ MMEIOT YaCTOTHBIE CHEKTPhI AJIEKTPOXUMHUUYECKOrO HMIIeIaHca
NPOCTEUIINX DJIEKTPUUECKUX AJIEMEHTOB: OMUYECKOE CONMPOTUBICHUE, KOH-
JI€HCATOp, MHAYKTUBHOCTh. KakvMu ypaBHEHUSIMU OHU OMUCHIBAIOTCA?
Kakoil BUJ MMEIOT 4aCTOTHBIE CHEKTPhI AJIEKTPOXMMHUUYECKOrO HMIIeIaHca
HKBHUBAJICHTHBIX CXEM, COCTABJIEHHBIX M3 MPOCTEHIINX AIEKTPUUECKHUX 3JIe-
MEHTOB: OMHUYECKOE COMPOTUBIICHHE, KOHJAEHCATOP, UHAYKTUBHOCTh. Kaku-
MU YpaBHEHUSIMU OHU OTHCHIBAIOTCA?
Kakoii BHI MMEIOT 4acCTOTHBIE CIEKTPHI AIEKTPOXHUMHUYECKOTO MMIIEAAHCa
AJIEMEHTa MOCTOSIHHOM (a3bl, BapOypra nns auddysun B monydecKkoHeyHOU
o0jacTu U B orpaHuyeHHON obOnactu, ['epuriepa ais ToOMOreHHOM XUMUYE-
CKOM peakiuu?
Kakue xapakrepucTuku MeMOpPaHHBIX CUCTEM IMO3BOJISIET PACCUUTATh METOJ
YaCTOTHOT'O CHEKTpa 3JIEKTPOXMMHUYECKOTr0 HMIIEAaHCa, €CIU B CHCTEME
POTEKAET XUMUYECKas peaKius?
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15. Kakoi BuA MMEIOT 4aCTOTHBIE CIIEKTPBI DJIEKTPOXMMHUYECKOTO HMIIEJAHCA
MeMOpaHHbIX cucteM? Kakue mpoueccsl B MEMOPAaHHBIX CUCTEMAaX OHH OT-
paxaror?

OneHouHble CpeACTBa AJi1 MHBAIWJOB U JIUL] C OTPAaHUYEHHBIMU BO3MOXKHO-
CTSIMU 3]I0pPOBbSl BBIOMPAIOTCSA C YYETOM HX MHAMBHUIYAJIbHBIX NMCUXO(PU3NUECKUX
0COOEHHOCTEH.

— Mpy HEOOXOAMMOCTH MHBAJIMIAM M JIHIAM C OTPAHUYEHHBIMU BO3MOXKHO-
CTSIMU 3/10pPOBbs IIPEOCTABISETCS JOMOJIHUTEIBHOE BpeMs AJIsi MOATOTOBKH OTBE-
Ta Ha SK3aMEHE;

— MPU MPOBEAECHUHN MPOLEAYPHl OLIEHUBAHUS PE3YJbTaTOB OOyUeHUs HHBa-
JUIOB M JIUI[ C OTPAaHUYCHHBIMU BO3MOXHOCTSMHU 37I0POBBS MPEAyCMaTpUBAETCS
UCIIOJIb30BaHUE TEXHUYECKUX CPEICTB, HEOOXOAUMBIX UM B CBSI3U C UX UHIIUBUIY-
aJIbBHBIMU OCOOEHHOCTSIMU;

— IpU HEOOXOIUMOCTU JUIsl 0O0YYaroIIMXCsl C OTPAHUYEHHBIMU BO3MOXKHO-
CTSIMU 3/10pOBbsl U MHBAJIMAOB IPOLEAYpa OLIEHUBAHUS PE3YIbTATOB OOYyUEHUs MO
JUCLMILIMHE MOKET POBOJUTHCS B HECKOJIBKO ATAIOB.

IIpouenypa oueHMBaHUS pe3ysbTaTOB OOy4Y€HUs MHBAJIUAOB U JIUI C Orpa-
HUYEHHBIMU BO3MOXHOCTSIMU 37J0POBbS 110 AUCLUUIUIMHE (MOJYJII0) MPEAyCMaTpHU-
BAeT IpeloCcTaBIeHUue H(popMaluu B popmax, aJalTUPOBAHHBIX K OTPAaHUYECHUSAM
WX 3I0pPOBbS U BOCTIPUSATHUS HHPOPMALIUU:

JUis U1l ¢ HapyIICHUSIMH 3PEHUS:

— B IIe4aTHOM popme yBeTMUEeHHBIM HIPUPTOM,

— B hopMe AIIEKTPOHHOTO JOKYMEHTA.

JIns v1 ¢ HapyIIEHHUSIMU CITyXa:

— B IleyaTHOU (popme,

— B (hOopMe IIEKTPOHHOT'O TOKYMEHTA.

JUi nu1 ¢ HapyLIeHUAMH OTIOPHO-ABUTaTEIbHOIO annapara:

— B Ie4YaTHOM popme,

— B (hOopMe AIIEKTPOHHOT'O JOKYMEHTA.

JlaHHBIN TIEpeYeHb MOXKET ObITh KOHKPETU3UPOBAH B 3aBUCUMOCTU OT KOH-
TUHT'€HTa 00y4YaroInXCsl.

AcnupaHTbl 00513aHbl CIaTh 3a4€T B COOTBETCTBUM C PACIMCAHUEM U yueo-
HBIM IJIAHOM. 3a4eT MO0 JUCIUIUIMHE PECIeaAyeT 1ellb OLIEHUTh paboTy aclupaHTa
N0 AMCUMILIMHE, OLIEHUTH TMOJTYYEHHbIE TEOPETUUECKHE 3HaHUS, UX MPOYHOCTb,
pa3BUTHE TBOPUYECKOTO MBIIUICHUS, YMEHUE MPUMEHSTh MMOJTYYCHHbIE 3HAHUS AJIs
pelIeHus: MPaKTHUECKUX 3a7au.

dopma mpoBeZieHUs 3a4eTa B YCTHOM (popMe yCTaHOBIIEHA Ha 3acelaHuu
kadenpsl. [IpenogaBareno npenocTaBiIsieTcs NpaBo 3aaBaTh aCHUPAHTaAM JIOTOJ-
HUTEJIbHBIE BOIIPOCHI 10 BCEH yueOHOI mporpamme IucUUIUIMHBL. Pesynbrar caa-
4M 3a4eTa 3aHOCUTCS MPENOoJaBaTeIeM B HIK3aMEHALIMOHHYIO BEAOMOCTb M 3a4eT-
HYIO KHIXKKY.

OneHka «3auyTeHO» BBICTABISIETCS ACIUPAHTY, €CIM OTBET IOJIHBIM, Ipa-
BUJIbHBIN, CAaMOCTOSATEIbHBINA, MaTepHall HU3JI0KEH B OIPENEICHHON JIOTMYECKOU
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MOCJIEA0BATEIBHOCTH JEMOHCTPUPYETCS YMEHHUE apryMEHTHPOBATh COOCTBEHHYIO
TOUKY 3pEHMsI, BBIOUpATh MPaBUIIbHBIE SKCIEPUMEHTAIbHBIE METOMBI ISl U3yde-
HUS DJIEKTPOJHBIX CUCTEM, YCTAHABIUBATH [IPUYMHHO-CIIEICTBEHHBIC CBSI3U MEXKIY
IIPOLIECCAMHU, ITPOTEKAIOLIUMHU B JIEKTPOXUMHUYECKUX CUCTEMAX;

OH@HKa «Hezaureno» BBICTABJIACTCsA, €CIM OTBCT O6Hapy}KI/IBa€T OTCYT-

CTBHUC 3HAHUS OCHOBHOI'O COACPIKAHUA I[&HHOﬁ JUCITHUITIINHBI.

5. IlepeyeHb OCHOBHOM W /IONOJHHUTEJIbHOW y4eOHOW JIUTEPATYpPbI, He-

00X0IMMO¥i 1J11 OCBOCHHSA TUCIHUNJINHBI (MOIYJIs1)

l.

N —

7.

5.1 OcHoBHas1 IMTEpaTYypa:
MeMmOpanbl 1 MeMOpaHHbIe TeXHOJIOTUH, 1o pea. A.b. Spocnasiesa [nek-

TpoHHBIK pecypc] — M.: Hayunwmii wmup, 2013. Pexum nocrymna:
http://biblioclub.ru/index.php?page=book red&id=468334&sr=1

5.2 JlonoJiHUTeJILHASA JIUTEPATYypa:

JlebeneB K.A. DKOJOrH4eCKr YUCTBIE AJIEKTPOIUATU3HBIE TEXHOJIOTHH (Ma-
TEMAaTUYECKOE MOJICIUPOBAHUE IEPEHOCA MOHOB B MHOTOCIOMHBIX MEM-
opannbix cuctemax) / K. A. Jlebenes; non pen. B. W. 3abononkoro; M-Bo
obpazoBanus PO, KyoI'Y. - Kpacuomap : [Ky6I'Y], 2002. - 142 c.

bepesuna H.II. Dnexrpoxumus memOpaHHbIX cucteM. KpacHomap: KyOawn.
roc. yH-T, 2009. 137 c.

["amroc 3. TeopeTnyeckre OCHOBBI 3IEKTPOXUMUYECKOTrO aHanmu3za. M.: Mup,
1974. 552 c.

Npanos-1lIun A.K., Mypun 1U.B. Nonuka tBepaoro tena: B 2 1. T.1 CII6.:
N3n-Bo C.-Iletep6. yu-ta, 2000. 616 c.

Ponnyrun B.U. ®uszukoxumusa noBepxHocTu. [onronpyansii: M3narensb-
ckuit [lom «MuTemnexkT», 2008. 568 c.

Yrasuckas B.A., YUukun I'.A., CenemeneB B.®., 3aBwsnoBa I'.A. Uudpa-
KpacHas CIEKTPOCKOIHUS MOHOOOMEHHBIX MaTepuanoB. Boponex: M3a-Bo
BI'Y, 1989. 208 c.

5.3. llepnoanyeckne U3TaHNS:
Kypnan "Onexkrpoxumus".

Ycenexu XuMHH.

Ilepeyenb pecypcoB HH(OPMANMOHHO-TEICKOMMYHUKANUOHHON CETH

«I/IHTepHeT», HEOﬁXO,Z[l/IMbIX AJIA OCBOCHMA JUCIHUIIIMHBI (MOHyJ’Iﬂ)

l.

Pycckoe meMOpanHoe o011ecTB0 «MeMOpaHbl U MEMOPAHHBIE TEXHOJOTHI:

http://memtech.ru/index.php/ru/

2.

KyoI'Y, xadeapa ¢puznueckoit XuMuu:

http://www.kubsu.ru/University/departments/CHEM/physchem/

3.
4.

HOL FOxHbI#1 MeMOpaHHBI# 1IeHTp: www.mtc.kubsu.ru
3A0 PMI] "FOrrexundopm" JlabopaTopust memOpaH 1 MeMOpaHHBIX IIPO-

eccos: http://techresearch.ru/lmmp.htm
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3. ScienceDirect — caiiT mpeaoCTaBIAIOMIUI JOCTYI K HAYUYHBIM ITyOJINKALUAM
http://www.sciencedirect.com/

7. MeToauyeckue yKa3aHusi JJjisi 00y4alomuXcs MO0 OCBOEHUIO JMCIH-
IUIMHBI (MOYJIA)

VYcnemHoe OCBOEHUE IUCHUIUIMHBI MPEAroJiaraeT akTHBHOE, TBOPUYECKOE
y4acTue aclUpaHTa MyTeM INIAHOMEPHOM, MOBCEHEBHON PAOOTHI.

OO6mume pekoMeHIaIun

V3ydyeHre IUCIUIUIMHBI CJIEAyeT HAYMHATh C MPOpadOTKH paboyei
IporpaMMbl, 0CO0O€ BHUMAaHHUE yACHsAs IeJIIM W 3a7adaM, CTPYKType H
COJIEPXKAHHIO Kypca.

CamocrosiTenbHasi paboTa MPOBOJAUTCS C LEJIbIO YriayOJeHusi 3HaHUM MO
JUCHUIUIMHE U MPelyCMaTPUBAET:

- YTEHHE aCIHUPAHTAMH PEKOMEHIOBAHHOW JTIUTEPATYphl U YCBOCHHE TeOope-
TUYECKOT0 MaTepHuaa JuCUUTIINHBI,

- IOJrOTOBKY K TAOOPAaTOPHBIM 3aHITHSIM;

- paboty ¢ UHTEepHET-UCTOUHUKAMU;

- MMOJrOTOBKA K 3a4eTy.

[InanupoBaHre BpEeMEHH Ha CaMOCTOSITENbHYIO padoTy, HEOOXOIUMOro Ha
U3YYEHUE HACTOSIIEH AMCIMUIUIMHBI, acClMpaHTaM Jy4dlle BCEro OCYLIECTBISATh Ha
BECh CEMECTp, MPEyCMaTpHUBasl MIPU 3TOM PETYJSIPHOE NOBTOPEHUE MPOUIEHHOTO
MaTtepuana. Marepua, NOJy4eHHbII HA JIEKIUAX, HEOOXOIUMO PETYISPHO T0IOJI-
HSATh CBEACHUSIMU W3 JIMTEPATYPHBIX UCTOYHUKOB, PUBEJCHHBIX B padouei mpo-
rpaMMe JUCIUIUINHBL.

Pabora ¢ KOHCIIEKTOM JIEKIIUI

IIpocMOTpUTE KOHCHEKT cpa3y IIOCHIE 3aHATUH, OTMETbTE MaTepHall
KOHCIIEKTa JIEKUMH, KOTOPBIA BBI3BIBACT 3aTPYJHEHUS Ui ITOHUMAaHUS.
[lonpITaliTech HAaWTH OTBETHl Ha 3aTPYJHUTEIBHBIE BOIPOCHI, HCIOIb3YS
PEKOMEHAYEMYIO JIUTEpaTypy. Eciau caMoCTOATENbHO HE YJAloCh pa3oOpaThCs B
maTtepuane, CcQPOopMyJIuUpyHTEe BOINPOCHl M OOpaTUTECh 3a IOMOIIBIO K
IpenoAaBaTelio Ha KOHCYJIbTAlUU WK OMvKaiiiei gexiuun. PerynsapHo otBoaute
BpEMs JUIs IOBTOPEHUS IPOUAEHHOTO MaTepuaa, IpoBeEPsis CBOM 3HAHUS, YMEHUS
Y HaBBIKH 110 KOHTPOJIBHBIM BOIIPOCAM.

[ToaroroBka K NpakTUYECKUM 3aHATUSAM U KOJUIOKBUYMaM

[TogroroBka K NOPaKTUYECKUM 3aHATUAM U KOJUIOKBUYMaM acHUPaHTOB
npoBoaUTCA B (OpMe U3YYEHHUS OTACNbHBIX TEOPETUYECKUX BOIPOCOB IO
npeajaraeMoi JTuTeparype ¢ JadbHEeHIIMM MX pa300poM, WIH OOCYKIEHUEM Ha
MPAKTUYECKUX 3aHITHUSIX U KOJUIOKBUYMaXx.

Brimonnenue nadbopaTopHbIX paboT
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Ha 3amstum momyumte y mpenomaBaTenss TrpaduK — BBITIOJHEHUS
nabopatopHbIX padoT. [lonyunte Bce HEOOXOAMMOE METOAUYECKOE O0EeCIIeUeHHUE.
[lepen mocemnienreM 1a00OpaTOPUH U3YUIHTE TEOPHUIO BOMPOCA, MPEIIOIaracMoro K
UCCJICIOBAaHUIO, 03HAKOMBTECh C PYKOBOJCTBOM IO COOTBETCTBYIOIIEH paboTe u
MIOJITOTOBBTE MPOTOKOJ MTPOBEICHUSI PaOOTHI, B KOTOPHI 3aHECHUTE:

— Ha3BaHHE pabOTHI;

— 3aroTOBKM TaONWIl IS 3aMOJHEHUS SKCIEPUMEHTAIBHBIMUA JTaHHBIMU
HaOIIOICHHIA;

— YypaBHEHHS XUMHUYECKHX pEaKIUid TMpeBpaiieHuii, KOTopeie OyayT
OCYIIECTBIICHBI ITPH BBITIOIHEHUH SKCTICPUMEHTA,;

— pacdeTHbie (POPMYIIBI.

OdopmiieHre OTYETOB JTOJDKHO MPOBOJIUTHCS TMOCIIE OKOHYaHUS PabOThI B
nabopatopuu. [l MOATOTOBKM K 3alIUTe OTYETa CIEIYyeT MPOAHAIM3HPOBATH
DKCIIEPUMEHTANLHBIE ~ PE3yJIbTAaThl,  COMOCTaBUTh WX C  HM3BECTHBIMU
TEOPETUUECKUMH TIOJIOKEHUSIMU, CIPABOYHBIMH WIIA JIUTEPATYPHBIMHU JTaHHBIMH,
0000IHTh PEe3yNbTAaThl UCCIEAOBAHUI B BUJE BBIBOJOB IO pabOTEe, MOATOTOBUTH
OTBETHI HA BOIMPOCHI, MPUBOJAUMBIC B METOJAMUYECKUX YKA3aHUSAX K BBIMOJTHECHUIO
Ja00paTOPHBIX PadoT.

Bo BpeMsi caMOCTOSATENBHON MOATOTOBKH OOydaroluecs 00ecrnedeHbl 0-
CTYIIOM K 06a3aM JTaHHBIX U OMOIMOTEYHBIM (POHIAM U TOCTYIOM K ceTu MHTepHeT.

[Ipy oCBOEHMM NWCIUIUIMHBI WHBAIUJIAMHU W JIMIIAMHA C OTPaHHYECHHBIMU
BO3MOXXHOCTSIMH ~ 3JIOPOBbSI  MPEAYCMOTPEHO TPOBEACHWE WHIWBUIYaTHHOU
y4eOHOM paboThl (KOHCYIbTALUM) — TOMOJHHUTEIBHOTO Pa3bsICHEHUS Y4eOHOTO
Matepuana. HauBHIyalbHbIE KOHCYJBTAIMH IO TPEIAMETY SBISIOTCS BaKHBIM
dbakTOpoM, CIOCOOCTBYIONIMM WHAWBHUAYATU3ANNH OOYYEHUS W YCTAHOBJICHHUIO
BOCITUTATEIFHOTO KOHTAKTA MEXTy TIPEToaBaTesieM U 00y4JaromuMCsi HHBATIHIOM
WJTH JIATIOM C OTPAHUYECHHBIMU BO3MOXKHOCTSIMU 37TOPOBBSL.

8. IlepeyeHb MH(POPMALMOHHBIX TEXHOJIOTUM, UCIIOJb3YyEeMbIX NPHU OCY-
IIeCTBJICHUN 00pa30BaTeIbHOI0 Ipouecca mo AUCHUIIMHE (MOAY.Ja10) (MpH
HEe00X0IUMOCTH)

8.1 Ilepevyenb HE0OXOAUMOI0 MPOTrPAMMHOI0 00ecredeHUst

1. Microsoft Windows 8, 10

2. Microsoft Office Professional Plus

[IporpamMMHO€e oOecrieueHue K U3MEPUTENISIM UMIIEIaHCa.

8.2 Ilepeyenb HEOOXOAMMBIX HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM

1. eLIBRARY — Hayunas  onextponnas  Oubmmuotexka  (Mocksa)
http://www.elibrary.ru/
2. Scopus — oubnmorpadudeckas u pedepaTuBHas 0a3a TaHHBIX, OMYyOJMKO-

BaHHBIX B HAYYHBIX U3JaHUIX http://www.scopus.com/
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9. MatepuajibHO-TeXHU4YecKasi 0a3a, He00OXoAMMAas JJIsl OCYIIeCTBJIEHUS
00pa30BaTeJbHOI0 MPOoIecca Mo JUCHHUILINHE (MOIYJII0)

Jlns mpoBeieHUsT 3aHIATUHN 10 JUCHMIUIMHE UMEETCsl HeoOX0oauMasi MaTepu-
aTbHO-TEXHUYECKasi 0a3a, COOTBETCTBYIOINIAS JEUCTBYIOIIUM CAaHUTAPHBIM M IIPO-
THUBOIOKAPHBIM MIPaBUJIaM U HOPMaM:

MarepualbHO-TEXHUYECKOE 00eCcTIeueHnEe TUCIUIUTMHBI (MO-
JIyJIsl) 1 OCHAIIEHHOCTD

Aynurtopus (ayn. 343c, 328c), ocHamieHHas yueOHOH meOe-
JbI0, KOMITBIOTEPOM C COOTBETCTBYIOIIUM IPOrPaMMHBIM
obecneuenueM (Windows, Microsoft Office), mepeHoCHBIM
MPOEKTOPOM, MEJIOBOM TOCKOM.

Aynurtopust (ayn. 343c, 328c), ocHamleHHass y4eOHOU Mebe-
JbI0, KOMITBIOTEPOM C COOTBETCTBYIOIIMM IPOTPAMMHBIM
obecneuenneMm (Windows, Microsoft Office), mepeHOCHBIM
MIPOEKTOPOM, MEJIOBOM JTOCKOM.

Jlaboparopus (ayx. 330c), yKOMIIJIEKTOBaHHAs CHEIHaTIN3U-
pOBaHHOW MeOenbio, Ta0OPaTOPHBIMH YCTAHOBKAMH M U3Me-
pUTENBHBIMH TpUOOpaMU I HCCIEJOBaHUS MeMOpaH W
MeMOpaHHBIX CHCTEM: TMOTEeHIHOCcTaT-TabBaHocTtar P-301,
umneaancmerp Z-1000P, uzamepurens-aHaIn3aTop UMIEAAHCA,
BOJIbTAMIIEPHBIX U MEPEXOAHBIX XapaKTEPUCTUK MeMOpaH, Mo-
TeHnuocTar-rainbBanocrat Autolab PGSTAT 100N, pH-metp
nonomep  OKCIIEPT-001, Tutpatrop  aBTOMAaTHYECKH
TitroLine 6000, monomep M-130 — 3 mT., KOHAYKTOMETP
OKCIIEPT-002, dotomerp dotodnekrpuueckuii KDK-3,
BOJIETMETP yHUBepcaibHbIi B7-78/1, BoabTMETp YHHBEpCallb-
HBI B7-34A, HCTOYHUK IIUTAaHUSA ITIOCTOSHHOTO Toka b5-50 — 3
IIT., BEChI 3JIeKTpoHHbIe JabopaTopubie HR-120, Hacoc nepu-
cranptrueckuii JIAb-HII-1 — 3 mT., TepMocTar XKUAKOCTHON
JIAB-TXK-TC-01, nepememuBaroniee ycrporictso JIAB-ITY-01.

Jlaboparopus (ayx. 326c¢), yKOMIIJIEKTOBaHHAs CHEIHaTIN3H-
pOBaHHOW MeOenbio, Ta0OPaTOPHBIMH YCTAHOBKAMH M H3Me-
pUTENBHBIMH TpUOOpaMU [JIs HCCIENOBaHUS MeMOpaH W
MeMmOpanHbIX cucteM: [lotenmumocrar Autolab PGSTAT 100
N; ncrounuk toka-sonbT™MeTp Keithley 2200-60-2 ; uctounuk
toka-BoibT™MeTp Keithley 2100/E ; nmanoBompTmerp Keithley
6221/2182 A; BombTMeTp yHHBepcanbHbIi B7-71/1; Hacoc
mmpuieBoit Dixion Instillar 1428; pH metp — nonomep Dkc-
nept-001; konnykromerp Dkcnepr-002; Hacoc NEpUCTAIBTH-
yeckuii MHOTOKaHaMpHBIA Heidolph Pumpdrive 5001; pH metp
FEP20-ATC Kit pH; xonaykromerp FEP30-KIT; Becsl ananu-
tnueckue Ohaus PA 214C; ananu3aTop BIarocoaepKaHus
Ohaus MB-25; tepmoctar Isotemp 6200 H7; cymmiabHbII
mkad BINDER FD 1150; cymuneneiii mkad Binder FD 53;
melikep skonpudop; memanka Heidolph; memanka JIAB-ITY-
01; Tepmocrar TX-TC-01; nporpammarop IIP-8; mnoTeH-
nuoctat [IM-50-1.1; mumrtka snextpuueckas IO C-MAG
HS 7; Hacoc mepucTanbTHUYECKUH OJHOKAHAIBHBIN; pabouas
CTaHLUSI.

Ne Bug pabor
1.| JlekuroHHBIE 3aHATHUS
2.| CeMHHapCKHE 3aHATUA
3.| JlaGoparopHble 3aHs-
TUA
4, I'pynmoBeie  (MHIWBH-

YueOHasi ayIuTOpHUs, YKOMIUICKTOBaHHAs Y4eOHOU MeOembio
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NyalbHbIE) KOHCYJbTa-
1105051

(ayx. 343C, Ne 328C, Ne 334C)

Texkymuii  KOHTpPOJIb,
MPOMEXYTOUHAs aTTe-
cTanus

Y4eOHass ayauToOpHsl IS TPOBEACHHUS MPAKTHUCCKUX 3aHATHHA
(aym. Ne 343C, Ne 328C, Ne 334C), ocHamieHHast yaeOHOU Me-
0eJbIo

CamocrosiTenbHas pa-
6ora

AyIuTopHuH, OCHAIICHHBIE Y4eOHOI MeOenbl0 M KOMITBIOTEP-
HOM TEXHHMKOM C BO3MOXXHOCTBIO NMOAKIIOYEHUS K cetu «MH-
TEpHET», MPOTrPaMMOM 3KpaHHOTO YBEJIHUYEHHUS U OOecledyeH-
HBII ~ JIOCTyIOM B  DJJEKTPOHHYK0  HMH(OPMAIMOHHO-
oOpa3oBatenbHyto cpeny yHuBepcuteta (Ne 140, Ne 341C, Ne
329C)
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