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PABOYASI MPOI'PAMMA JUCLMITJIMHBI (MOJIY.JI5D)

2.1.2.1 CoBpeMeHHbBIE acHEKTHI DJIEKTPOXUMHUNA HOHOOOMEHHBIX MAaTEpPUAJIOB
(Haumeno8aHUE OUCYUNTIUHBL 8 COOMBENMCIEUU C Y4eOHbIM NAAHOM)

Hayunas cnenmanbHOCTh1.4.6. DIEKTPOXUMUS

(wugp u HaumMeHosanue HAyUHOU CREYUAILHOCML)
®opma o0yueHust ouHas

Kpacnonap
2023



Pabouass mporpamma mucrurimHbel 2.1.2.1 CoBpeMeHHBIE AaCHEeKThl SJIEKTPOXHUMHUHU
MOHOOOMEHHBIX MaTEpPHAaJIOB COCTABIIEHA B COOTBETCTBUU ¢ DeepabHBIMU TOCYIaPCTBCHHBIMU
TpeOOBaHUSMU K CTPYKTYpE IPOrpaMM MOJArOTOBKU HAYYHBIX M Hay4YHO-TIEIarOTHYECKUX KaJIpOB
B AaCNHUPAHTYpE, YCJIOBHUSM HMX peaju3allid, CPOKaM OCBOCHHUS JTHX MPOTPaMM C YYE€TOM
pa3iauuHbiX ¢GopM 0O0yuyeHHs, 00pa30BaTENIbHBIX TEXHOJOTMH M OCOOEHHOCTEH OTIENIbHBIX
KaTeropuil aclupaHTOB, YTBEPXKIECHHBIMH TpHKa30oM MuHuCTEepcTBa 00pa3oBaHUS W HAyKH
Poccutickoit ®enepamuu ot 20 oktsaOpst 2021 r. Ne 951.

PaGouast mporpaMMBbl TUCITUTUIMHEI COCTaBJICHA
H.A. Kononenko, npod. kadeaps! GU3nIecKOil XUMHH,

I-p XUM. HayK, Ipod. A O HALALHA

/
A7

[Tporpamma obcyxeHa u 0Jj00peHa Ha 3aceaanunu kadeapsl Gpusuueckoit xumuu 17 anpens
2023 (mpoTokoi Ne 11).

3asenytomuii kapeapoit @anuna U.B. —” ; ;

[Iporpamma oGcyxaeHa u 0j00peHa y4eOHO-METOAMYECKOH KOMHCCHEN (aKylIbTeTa XUMHH 1
BBICOKHX TexHojorui 17 anpens 2023 (mpotokoin Ne 7) ——

ry
[Ipencenarens YMK dakynsreta becnanos A.B. ¥/ i/. X




1. esab n3ydyeHUus QU CHUANINHBI
YrnyOneHHOe  W3yueHHWE COBPEMEHHBIX  TEHACHIMHA  Pa3BUTHS
MIPUMEHUTEIHFHO K MFOHOOOMEHHBIM MaTeprajaM U MEMOPaHHBIM ITPOIIECCaM.

IEKTPOXUMUHU

2. 3agauy JUCHUILINHBI
chopMHpOBATh 3HAHUS O PABHOBECUH B NIOHOOOMEHHBIX CHCTEMAX;
00ecrneynTh yCBOCHHE TEOPETUYECKUX OCHOB U 3aKOHOMEPHOCTE KUHETUKU
MOHOOOMEHHBIX IPOLIECCOB;
V' chopMupOBaTh MPEICTABICHHS O TEXHOJOTHYECKHX MPOIECCaX ¢ YIacTHEM
HOHOOOMEHHHKOB ¥ MEMOpaH.
3. MecTO AMCHMILIMHBI B CTPYKTYpe NPOrpaMMbl aCIIHPAHTYPBbI
Jucuuniunza 2.1.2.1 CoBpeMeHHbIE aCEKThI 3JIEKTPOXUMUU HOHOOOMEHHBIX MAaTEPUAJIOB
otHocuTcsi K OOpa3oBaTellbHOMY KOMIOHEHTY «JlucuMIUIMHBL (MOJYJIM)» HpPOrpamMMbl
ACIUPAHTYPHI.

ASAN

4. TpeGoBaHus K pe3yJIbTaTaM OCBOCHHS TUCHUIIHHBI
N3yuenue naHHOM yueOHOM TUCLMIIIIMHBI HAIIPABICHO HAa (POPMUPOBAHHE Y O0yUAIOIIUXCS
cnenuanbHbix kKomnereHuui (CK)

B XOJ¢C COOCTBEHHBIX Hay4YHBIX
I/ICCHCI[OBHHI/Iﬁ METOOOJIOTHYCCKHUX

Ne Kon n HaumeHnoBanue NHauKaTopsl JOCTUKEHUS KOMIIETCHIIUU
ILIIL. KOMIIETEHIUH
1. CK-1 Cnoco6HocTh kK mpuMeHennto | 1. IIpoBoguT HaydHBIE UCCIIEJOBaHAA B 001acTH

SJICKTPOXUMHUHN C IIPUMECHEHUEM MCTOOOJIOTHH,
MOHSTUIHO- KaTCropuajbHOTO U TCPMUHOJIOTHYCCKOIO

OCHOB, MOHATUIHO- | ammapara NIEKTPOXUMUH.
KaTerOpHaIbHOTO u| 2. YuutelBaeT B  HCCIEINOBAaHHUAX  OCOOEHHOCTH
TECPMUHOJIOTHYCCKOI'O armapara COBPEMCHHBIX TGHILCH]_[I/Iﬁ Pa3BUTUA DJICKTPOXHUMUU.
3JIEKTPOXUMUHU

2 CK-2 CnocoOHOCT, TIpUMEHSTH | BBIABISET, aHANM3UpPYeT W TpeiaraeT MyTH pPEUIeHHS
NEePCIEKTUBHBIC METOAbI | MpoOJeM HEONPENeJIEHHOCTH M pPUCKA B KOHTEKCTE

UCCIICZIOBAHUS 3aKOHOMEPHOCTEH M
ocobeHHOCTel (DYHKIIMOHUPOBAHHS
AIEKTPOXUMHIECKUX CHCTEM,
MpPOLECCOB U  TEXHOJOTHM B
YCIIOBHSIX  HEONPENSIICHHOCTH |
pHcKa

HCCIIEA0BAHUN CTPYKTYPHBIX 3JIEMEHTOB
ANEKTPOXUMHUYECKUX CUCTEM, IIPOLIECCOB U TEXHOJIOTUM.

5. CTpyKTypa IMCHUILUIMHBI 110 04HOM GopMe 00yUeHus.
O61mas Tpy10€MKOCTh AUCIUILTHHBI cocTaBisieT 5 3au.en. (180 yacoB), ux pacnpenenenue
10 BHJ1aM paloT MpeICTaBIeHO B TabIuUIIE!

Bun yuebHoii paboThI Bcero CemecTtpsl
(uacsr)
(gacoB) 3
KonrakTHas pabora, B TOM YHcCJIe: 36,2 36,2
ayIMTOPHAsi 10 BUIAM Y4eOHBIX 3aHATHI (Bcero) 36
B TOM 4YHCJI€:
— JIEKIIUHA 18 18 -
— MPAKTHIECKUE 18 18 -
— 1abopaTopHbIe -
HNuas koHTaKTHas1 padora: 0,2 0,2
[IpomexxyTouHas arrecramus 0,2 0,2




CamocrosiTesibHasi paboTa, B TOM 4HcJIe: 144 144

[TpopaboTka yueOHOTO (TEOPETHIECKOT0) MaTepraia 48 48 -

BrimonHenne HHIMBU YA IbHBIX 331aHUN (TIOJrOTOBKA 48 48 i

COOOIICHUH, Pe3EHTAITU)

[ToaroToBKa K TEKyIIeMy KOHTPOJIIO 48 48 -

OO0wmas Tpy10eMKoOCTh Jac. 180 180 -
3a4. el 5 5

6. Coneprxanmne TUCUMILIMHBI 110 04HOW Gopme 00yUeHHsI

[To nToram mM3y4aeMol NUCHUTUIMHBI aCTIMPAHTHI (00yYaromMecs) CAAr0T KaHIUIaTCKUN
AK3aMeH (3a4eT C OLIEHKOM).

JlucuuiuinHa u3y4aercss Ha 2 Kypce, B 3 ceMecTpe 1Mo yueOHOMY IUIaHy OYHOH (hOpMBI
00y4eHusl.

Bujabl yueoHoii padoThl, BKJIIOYAS CAMOCTOSITEIbHYI0 padoTy
No CTY/I€HTOB U TPYA0EMKOCTh (B Yacax)

n/
I

Tema.

IIpakTnueckn TOPH MOCT
OcHOBHBIE BOTIPOCHI pa ceKue Jlaboparop Camocro

Jlexiuu 3aHSTUS bIC 3QHATHUSL | ATEIbHAS
pabota

Cemectp

1. PaBHOBecCHE B -
HOHOOOMEHHBIX
CHCTEMaX.

1.1 PaBHOBecue B
TOMOT€HHOM u
TreTEPOreHHON CHCTEME.
MonenpHbIe
MIPEICTABICHUS
HOHOOOMEHHOTO
paBHOBECHSI.

1.2. PaBHoBecue B
cucTeMe HOHUT-pacTBop | 3 6 6 48
HEDJIEKTPOJIUTA, HOHHT
— pacTBOp CHUIIBHOTO
AJIEKTPOJIUTA.

1.3. VYpaBHeHue
JloHHaHa W ero aHaius.
HonooOMmeHHOE
paBHOBeEcCHE.
YpaBHeHue
Huxonsckoro. SBaenus
3apsSI0BOM
CEJICKTUBHOCTH.

2. Kuneruka -
HOHOOOMEHHBIX
MPOLIECCOB.

2.1. OCHOBHBIE TOHATHSA
XUMHUYECKON KHHETHKH. 3 6 6 48
Kunernueckue
YpaBHEHHUS.

2.2. Metozbl
onpeeneHus
KOHCTaHTBl CKOPOCTH H




Buasbl yueoHoii padoThl, BKJIIOYAS CAMOCTOSITEIbHYI0 padoTy
No CTYA€HTOB U TPYA0EMKOCTh (B Yacax)

n/

Tema.

IIpakTnuecku JI aTOpPH aMOCT!
OcHOBHBIE BOTIPOCHI p ceKue abopatop Camocro

Jlexun 3aHSTUS bIC 3QHATHUSL | SATEIbHAS
pabota

Cemectp

MopsiIKa peaxuuu.
3aBUCUMOCTh
KOHCTAHTHI CKOPOCTHU OT
TEeMITepaTypHhl.

2.3. OcHOBHEIE
3aKOHOMEPHOCTH
MPOTEKAHUS  HOHHOTO
obMeHa. MexaHu3Mm
HOHHOI0 oOMmeHa.
Jlumutupyromas
cTagus U CHocoOBI ee
BBISBIIEHUS.

3. MonooOMeHHBIE -
TEXHOJIOTHH.

3.1. Obnactu
MIPUMEHEHUS
MOHOOOMEHHBIX
MaTepHaIOB.
HonooOmeHHas
TEXHOJIOTHSl YMSATYEHUS
u rIryOoKoi
JEMUHEpaIH3alun
BOJIBI.

3.2. Ucnonp3oBaHue 3 6 6 48
HOHOOOMEHHBIX
MaTepuasoB B MUIIEBOU
MPOMBINIJICHHOCTH |
MEJIMKO-
OHMOJIOTHYECKOH
MPaKTHKE.

3.3. Pa3nienurenbHbIe
nuadparMel B
mporeccax
AIIEKTPOAUATIN3A u
MeMOpaHHOTO
AIIEKTPOJIN3A.

He
peyCMOTp
18 18 €HO 144
y4eOHBIM

TUIAHOM

7. O6pa3oBaTe/ibHbIE TEXHOJIOTHU

Jna dopmupoBanus npodecCHOHaNbHBIX KOMIIETEHLUH B MpPOLECCE OCBOEHHUS Kypca
MCIIOJIb3YETCSI TEXHOJIOTHS MPOQPEeCCHOHANIBHO-PAa3BUBAIOLIETO 00yUeHus, pelycMaTpUBaroIas
HE TOJBKO Iepelady TEOPETHYECKOro MaTepuana, HO W CTHUMYJIUPOBAaHUE IO3HABATEIbHBIX
JIEUCTBUN CTYJIEHTOB. [Ipy nMpoBeeHNN JEKIIMOHHBIX 3aHITUN UCIOJIb3YIOTCS MYJIbTUMEIHITHBIE



npe3eHTaluu. B pamkax npakTU4YecKUX 3aHATUN MPUMEHSIOTCS METOAbI POEKTHOrO 00yueHus,
MCCJIEI0BATENbCKUE METO/IbI, METOJl KOHKPETHBIX CUTYaIUH.

YcnenHoe OCBOGHHME MaTepHualia Kypca MpearnoyiaraeT OOJIBIIYI0 CaMOCTOSATENbHYIO
paboTy acmupaHTOB UM PYKOBOJCTBO 3TOM paboOTOil co cTopoHbl mpenoaaBarelns. B mpouecce
CaMOCTOSITENIbHOM ~ JI€ATEIBbHOCTH  CTYIAEHTHl OCBauBAlOT M  AHAJIU3UPYIOT IEPEAOBOI
MeAarorn4eckuil OMbIT, UCTIOJIb3Ys UMEIOIIYIOCS JIUTepaTypy U HHGOPMAIIMOHHBIE TEXHOJIOTUH.

JUig Jui ¢ OrpaHUYEHHBIMU BO3MOXHOCTSIMHU 30POBbsI IIPEYCMOTPEHA OpraHu3alus
KOHCYJIbTAIMH ¢ UCIIOJIb30BaHUEM 3JIEKTPOHHOM MOYTHI.

8. [lepeyeHb OCHOBHOI ¥ JIOMOJTHUTEIbHON YUeOHOM JTUTEPATYPHI

OcHoBHasi yueOHasi IuTEpaTypa
1. bynanos, B.B. Xumuueckas kuaetnka [ DneKTpoHHBIN pecypc] : yueOHoe mocooue / B.B.
Bynanos, T.H. JlomoBa, B.B. Peiokun. — Dnektpos. nan. — Cankrt-IlerepOypr : Jlans, 2014. —
288 c. — Pexum pocryna: https://e.lanbook.com/book/42196. — 3ari1. ¢ 3xpaHa.
2. MemOpanbl 1 MeMOpaHHbIE TEXHOJIOTUH, oA pea. A.b. SpocnaBueBa, — M.: Hayunsrii
mup, 2013. Pexxum nocryna:
http://biblioclub.ru/index.php?page=book_red&id=468334&sr=1
3. bepesuna, H.I1. Dnekrpoxumus MeMOpanubix cucteM [Tekcr] : yuebHoe mocodue / H. II.
bepesuna ; M-Bo oOpaszoBanus u Hayku Poc. ®@enepanuu, Kyban. roc. yH-T. - KpacHomap :
Ky6anckuii rocynapctBennslii yuusepcutet, 2009. - 137 c. : ui. - bubnuorp.: c. 129-135. - ISBN
9785820906961

JIJis OCBOCHMS AUCIMILTNHBI MHBAIAAMH U JIMIIAMHA C OTPAHMYECHHBIMUA BO3MOXKHOCTSIMHU
3I0pPOBbSI UMEIOTCS M3JAaHUS B DJIEKTPOHHOM BHUJE B IJIEKTPOHHO-OMOIMOTEUHBIX CHUCTEMax
«/lanvy u «FOpatim»y.

JonosHuTeILHASA y4eOHAasl JUTEpaTypa
1. BumuBkoB, C.A. @a30Bble M CTPYKTYpHBIE MEPEXOMAbl KUAKOKPUCTATIINYECKUX
HAHOCHCTEM [DJIEKTPOHHBIN pecypc] : yued. mocodue — DnektpoH. nan. — Cankt-IlerepOypr :
Jlanp, 2012. — 112 ¢. — Pexxum noctymna: https://e.lanbook.com/book/4038. — 3aru. ¢ 3kpaHa.
2. HNamackun, b. b. Dnextpoxumus [DaexkTpoHHBIA pecypc]| : yueOnoe mocobue / b. b.
Hamackun, O. A. Ierpuii, I'. A. Hupnuna. - 3-¢ u3g., ucnp. - Cankr-IletepOypr : Jlans, 2015. -
672 c. - https://e.lanbook.com/book/58166#authors.
3. KynesneB, B.H. Xumus u ¢usuka noaumepoB [DIeKTpOHHBIN pecypc] : yueb. mocodue /
B.H. Kynesnes, B.A. lllepmneB. — DnextpoH. nan. — Cankrt-IletepOypr : Jlans, 2014. — 368
c. — Pexxum nocrymna: https://e.lanbook.com/book/51931.
4. I'nycun H.IIL., Kononenko H.A. DnekTpomacconepeHOC B HOHHBIX MPOBOJHHUKAX: YueO.
nocobue. Kpacuomap, KyoI'Y, 2011. 83 c.

VY4eOHO-MeToIMYeCKUe MaTepualibl Uil CaMOCTOSTEIbHOM pPabOThl OOydaIOIIMXCS M3
YuCiIa MHBAJIUIOB M JIUI C OTPAHUYCHHBIMH BO3MOKHOCTSIMH 3710poBbst (OB3) npegocraBistoTcst
B (hopMax, afanTHPOBAHHBIX K OTPAHUUYEHUSIM HX 30OPOBBS U BOCIIPUATHS UH(POPMAIIIH:

9. Metoauyeckue yKazaHusi JAJsl 00y4arOLIUXCS MO0 OCBOEHUIO TUCIUTLTUHBI

VYcnemHoe ocBOe€HHE AUCHMILIMHBL TPEANOIaracT akTUBHYIO, TBOPYECKYIO padoTy
acrMpaHTa Ha 3aHATHAX JEKIIMOHHOTO W CEMHHAPCKOIO THIA, a TaKXKe BO BPEMS BBIMOJIHEHUS
1abopaTOPHBIX padoT.

CamocrosarenbHas paboTa MPOBOJAUTCS C IENbI0 YrIIyOJeHHUs 3HAaHUHN MO AMCLUUILUINHE U
pelycCMaTpUBaeT:

- YTEHHE CTYAECHTaMU PEKOMEHJIOBAHHOW JIMTEPAaTypbl M YCBOEHUE TEOPETHUECKOIO
MaTepuaia JUCIUILINHBI,

- MOJITOTOBKY K MPAKTUYECKUM 3aHATHUSIM;

- paboty ¢ IHTepHET - HCTOYHUKAMH;

- IOATOTOBKA K 3a4eTy.


http://biblioclub.ru/index.php?page=book_red&id=468334&sr=1
https://e.lanbook.com/book/58166#authors
https://e.lanbook.com/book/51931

CaMmocrosiTenbHasi paboTa acIUpPAaHTOB MPOBOAMTCA B (opMe H3YYEHHs] OTAENIbHBIX
TEOPETUYECKHX BOIPOCOB IO MpeIaraéMoi JInTepaType ¢ AaJbHEHIINM UX OOCYXICHHEM Ha
ayJUTOPHBIX 3aHATUAX. Bo BpeMs caMOCTOSATENbHOW MOATOTOBKU OOydaromuecs o0ecredeHbl
JOCTYIIOM K 0a3aM JaHHbIX, OnOIuoTeyHbIM hoHmam u cetu HTepHeT.

[Ipu camocrosiTenbHOM H3yueHuu pasnena | «PaBHOBecre B MOHOOOMEHHBIX CHCTEMaX»
acrMpaHTaM PEKOMEHJYeTCsl HMCIOJb30BaTh H3AaHUE «IJIEKTPOXUMHS MEMOPAHHBIX CHCTEM»
bepesunoit H.II. m kHury «MemOpanbl u MeMOpaHHBIE TEXHOJIOTHH». Bompockl s
CaMOCTOSITENIbHOTO U3yUEHUS:

1. PaBHOBecCHE B cUCTEME HOHUT-PACTBOP HEANEKTPOJIUTA.

2. N3otepma agcopbunu 1 KO3(UIMEHTHI PACIIpeIeICHHS.

3. CutoBsIii 3pdexT u 3 PeKxT BrIcaTBaHUA.

4. Cuspl B3aUMOJICHCTBUS TPU COPOIIMH HEAIEKTPOJIUTOB.

[Ipu camocrosiTensHOM u3ydeHun pasnena 2 «KuHeTnka MOHOOOMEHHBIX MPOIECCOBY
ACIHUPAHTHI MOTYT MCIIOIb30BaTh KHUTHU:
Bbepesuna, H.II. Dnextpoxumust memOpaHHbIX cucreM [Tekcr] : yuebnoe mocobume / H. II.
bepesuna ; M-Bo oOpaszoBanus u Hayku Poc. ®@enepanuu, Kyban. roc. yH-T. - KpacHomap :
Ky6anckwuii rocymapcTBennsiid yauepcutet, 2009. - 137 c. : . - bubmuorp.: c. 129-135. - ISBN
9785820906961
I'nycun H.I1., Kononenko H.A. DnexkTpomacconepeHoc B MOHHBIX IIPOBOIHUKAX: Yueb. mocodue.
Kpacnonap, KyoI'VY, 2011.
bynanoB, B.B. Xumuueckas kuHeTHKa [DJIEKTpOHHBIH pecypc]| : ydebHoe mocobue / B.B.
bynanos, T.H. JlomoBa, B.B. Poi6kun. — Dnexrpon. gan. — Cankt-IlerepOypr : Jlans, 2014. —
288 ¢. — Pexxnm mocrymna: https://e.lanbook.com/book/42196. — 3ari1. ¢ 3kpaHa.
HamackuH, b. b. Dnekrpoxumust [DnekTponHslil pecypc] : yuebHoe nocodbue / b. b. [lamackumn, O.
A. Terpuii, I'. A. Hupnuna. - 3-e¢ usn., uchp. - Cankr-Ilerepoypr : Jlawp, 2015. - 672 c. -
https://e.lanbook.com/book/58166#authors

B pamkax pasnena 2 acnupaHThI JOKHBI pACCMOTPETH BOIIPOCHI:

1. DkcniepuMeHTaNBbHBIE METO/IbI U3yYEHHS] KWHETHKU HOHHOTO OOMEHa.

2. MeTo/ibl onpe/ieIeHHsI KOHCTAHTBI CKOPOCTH | TTOPSIKA PEaKITUH HOHHOTO OOMEHa.

3. CriocoOblI BBISIBIICHUS IMMUTUPYIOUIEH CTaTui HOHHOTO OOMEHa.

4. N3otonHbH 00MeH. Mozens boiina.

[Ipu camocrositensHOM H3ydeHun pasnena 3 «MloHooOMeHHbIE TEXHOJIOTUNY ACTIMPAHTHI
MOTYT MCII0JIb30BaTh KHUTY «MeMOpaHbl 1 MeMOpaHHbIE TEXHOJIOTUI.

Bonpocs! 111 caMOCTOATENBHOTO U3YUEHHUS:

1. NoHOOOMEHHBIE TEXHOJIOTHH YMSATUYEHUS BOBI.

2. CMemmaHHbBI| CII0W MOHUTOB IS TIOTYYEHUS TITyOOKO TEMHHEPATN30BAHHOM BOJIBI.

3. Hcnonb3oBaHue MOHOOOMEHHBIX MAaTEpUAIOB B MHILEBOW, MOJOYHOM M caxapHOH
MPOMBIIIIIEHHOCTH.

4. Micionb30BaHuE HOHUTOB B MEAMKO-OMOJIOTHYECKOH MpaKTHKeE.

5. Perenepanusi HFOHOOOMEHHBIX MaTepUAIIOB.

B ocBoeHuM IHCHUIUIMHBI MHBAIUAAMM U JIMIAMH C OTPAaHUYEHHBIMU BO3MOXHOCTSIMHU
3I0pOBbsl OOJbIIOE 3HAUEHHWE UMEET WHIUMBUIyalbHass ydeOHas paboTa (KOHCYJIbTAaIlMH) —
JIOTIOJTHUTEIbHOE pa3bsiCHEHNE Y4eOHOro Marepuara.

NnauBuayanbHbple KOHCYJIbTAIMM IO TMPEAMETY SBISIOTCS BaXHBIM  (DaKTOpOM,
CHOCOOCTBYIOUIMM MHIMBUAYAIN3aUU OOYUEHHS U YCTaHOBJIEHUIO BOCIMTATEILHOTO KOHTAKTa
MEXJIy TpernojaBaTeieM W o00yJaroIllMMCS WHBAJIUIOM WM JIMIOM C OrpPaHUYEHHBIMU
BO3MO>XHOCTSIMH 37J0POBBSI.


https://e.lanbook.com/book/58166#authors

10. llepevyenb MHGPOPMANMOHHBIX TEXHOJIOTHA, HCTIOJb3YyeMbIX MPH OCYIIECTBICHUHU
o0pa3oBaTeIbHOIO IHpolecca MO AWUCHUIVIMHE, BKJWYas ImepedyeHb MPOrPaMMHOIO
odecnieyeHusi 1 HHPOPMANMOHHBIX CIIPABOYHBIX CHCTEM

WudopmanroHHbIe TEXHOJIOTUH, UCIIOJIb3YeMbIE TIPU OCYILIECTBICHIUH 00pa30BaTeIbHOTO
nporiecca 1Mo AUCIUILTAHE MTO3BOJISIOT:

- obecneunTh B3aUMOJICHCTBIE MEXKAY yJ4aCTHUKaMU 00pa3oBaTeIbHOTO MPOIIECcca, B TOM
YHUCJIe CHHXPOHHOE U (WMJIM) aCHHXPOHHOE B3aUMOJICHCTBHE TTocpeicTBoM cetu "MuTepret";

- (¢ukcupoBaTh XO0J O00pa30BATEIBHOrO IPOIECCa, Pe3yIbTATOB MPOMEKYTOUHOM
aTTECTAIMU 10 JUCIUILUINHE U PE3YJIbTaTOB OCBOCHHS 00Pa30BaTEIbHOM MTPOTPaAMMBEI,

- OpraHM30BaTh MPOLECC 00pa30BaHMs MyTEM BU3yAIHM3AIMU M3ydyaeMOW WH(pOpMaIuu
MIOCPEJICTBOM HCIIOJIb30BaHUS IPE3CHTAIN, Y4eOHBIX (HIIEMOB;

- KOHTPOJIUPOBATh PE3yIbTaThl 00yYEHHs HA OCHOBE KOMITBIOTEPHOTO TECTHPOBAHUS.

Ilepeyenb MporpaMMHOro odecrneyeHust

1. JIunensnonHoe nporpamMmmuoe obecrneuenue (Windows, Microsoft Office)

Ilepeyenb coBpeMeHHBIX NMPO(eCCHOHAJBHBIX 0a3 JaAHHBIX U HH(POPMAIMOHHBIX
CIIPABOYHBIX CHCTEM

1. DnexrponHo-6ubmHMoTeyHbIe cucTeMbl (DBC):
DBC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» http://www.biblioclub.ru/
3BC «BOOK.ruy https://www.book.ru
OBC «JIAHb» https://e.lanbook.com
[Ipodeccronanpabie 636l JAHHBIX
Scopus http://www.scopus.com/
ScienceDirect https://www.sciencedirect.com/
Kypuansr m3narenscta Wiley https://onlinelibrary.wiley.com/
Hayunast anekrponnas 6ubmuoreka (HOB) http://www.elibrary.ru/
. [IoTHOTEKCTOBBIE apXMBBl BEAYIIMX 3allaJHBIX HAy4HBIX »XypHainoB Ha Poccuiickon
wiatrgopme HayuHbix xKypHamoB HOMKOH http://archive.neicon.ru
. HanimonaneHast o3nekTpoHHass OuOmuoreka (moctynm K DJICKTPOHHOW OMONHMOTEKe
nuccepranuii Poccuiickoii rocynapctenHoit 6udnanorexu (PI'b) https://rusneb.ru/
12. IIpe3unentckas 6udanoreka um. b.H. Enbuuna https://www.prlib.ru/
13. baza pannubix CSD KemOpumxckoro nentpa kpucramiorpadpudeckux aanHeix (CCDC)
https://www.ccde.cam.ac.uk/structures/
14. Springer Journals: https://link.springer.com/
15. Springer Journals Archive: https://link.springer.com/
16. Nature Journals: https://www.nature.com/
17. Springer Nature Protocols and Methods:
18. https://experiments.springernature.com/sources/springer-protocols
19. Springer Materials: http://materials.springer.com/
20. Nano Database: https://nano.nature.com/
21. Springer eBooks (i.e. 2020 eBook collections): https://link.springer.com/
22. "Jlexkropuym TB" http://www.lektorium.tv/
23. YauBepcutetckas nHpopmarmonHas cucrema POCCHUS http://uisrussia.msu.ru
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WupopmanimoHHbIE CTIPaBOYHbIE CUCTEMBI
1. Koucynerant [lmtoc - cnpaBouHas mpaBoBasi cuctema (AOCTYN MO JIOKaJbHOW CETH C
KOMITbIOTEPOB OMOIMOTEKN)

Pecypcel cBob6OHOTO 10CTYIIA
2. KubGepJlenmnka http://cyberleninka.ru/;
3. AmepukaHckas mareHTHas 0a3a qaHHBIX http://www.uspto.gov/patft/



4, MuHHCTEpCTBO Hayku W  Bbicmiero oOpaszoBanmsi  Poccuiickort ~ deneparuu

https://www.minobrnauki.gov.ru/;
5. Cnoapu u sHimkionennu http://dic.academic.ru/;

CoObcTBeHHBIE NIEKTPOHHBIE 00pa3zoBaresibHbIe U HH(popMaoHHbIe pecypcebl Kyol'yY

1. DOnexrpoHHbIN Karasor Hayunon OoubnuorTexu Kyol'y
http://megapro.kubsu.ru/MegaPro/Web
2. DnexkTpoHHas 6ubimoreka TPYZIOB YUEHBIX Kyol'y

http://megapro.kubsu.ru/MegaPro/UserEntry? Action=ToDb&idb=6
3. Cpena momgynpHOTO AMHAMU4YecKoro ooyuenus http://moodle.kubsu.ru
4. Bbaza y4eOHBIX IIJIaHOB, Y4€OHO-METOIUYECKIX KOMIIEKCOB, TyOIMKAIIUi ¥ KOH(epEeHITUH

http://infoneeds.kubsu.ru/

5. DnexkTpoHHbIi apxuB nokymMeHTOB KyOI'Y http://docspace.kubsu.ru/

11. MarepuajibHO-TeXHHYECKOE OCHAIICHHUe.

HanmenoBaH#e IOMEIIEHUH IS IPOBECHHS BCEX BUAOB YIeOHOH

Anpec (MECTONOIOKEHHUE ) TOMEIICHUH s

/11| ACATENBHOCTH, TPEyCMOTPEHHOW Y4€OHBIM TLJIAHOM, B TOM YHCIIC MPOBE/ICHUSI BCEX BHOB YUCOHOM
MOMEIIEHHUS [V CAMOCTOSTEIbHON paboThl, C yKa3aHHUEM MEPEUHs | JeITeIbHOCTH, MPEAYCMOTPEHHOH yueOHbIM
OCHOBHOTO 000pYI0BaHUs, yueOHO-HATIISIIHBIX TTOCOOUit TUIAHOM
M UCTIOJIb3YEMOT0 IIPOrPAMMHOT0 00eCTIeUeHHUS
1 3 4

AyauTopun i1 TPOBEACHHS] JIEKIMOHHBIX U TMPAKTHYECKUX
sanstuit (ayn. 345¢, 343c¢, 334c¢, 332¢), Mebeinb: yueOHast MmeOenb
TexHUYECKUE CPECTBA OOYUCHHS: IKPaH, IPOCKTOP, KOMITBIOTEP.
[TepeueHp JNMIIEH3HOHHOTO MPOrPAMMHOTO 00eCTICUeHHS:
MicrosoftWindows 8, 10

Microsoft Office Professional Plus

r. Kpacnonap, yn. CraBpononbckas, 149

Aynuropun ans camocTtosTenbHOU paboTsl (Ne 140, Ne 341C, Ne
3290)

Mebenp: yueOHas mebemb TexHHWYECKHE CpeACTBa OOYYCHHUS:
9KpaH, MPOEKTOp, KOMIbITep. [lepeyeHb JHMIEH3HOHHOTO
nporpammuoro obecreuenus: MicrosoftWindows 8, 10 Microsoft
Office Professional Plus

r. Kpacnonap, yin. CraBpononbckas, 149

12. OueHo4Hble cpecTBA M0 JAMCHUIIMHE.

OneHoYHBIE CPENICTBA JIs1 IPOBEJACHUS POMEKYTOUHON aTTeCTalluy MPECTABIECHBI B
npunoxenuu Kk PITJI




HEPEYEHDB BOITPOCOB JIsI ITPOBEJAEHUSA TEKYIETI'O, TIPOMEXYTOYHOI'O
W UTOIOBOI'O KOHTPO.I51 3SHAHUI

[Ipunoxxenue

K paboueii mporpamme AUCIUIUIMHBI «2.1.2.1 CoBpeMeHHbIE aCIIEKTHI JJIEKTPOXUMUH

MOHOOOMEHHBIX MaTEpUaIOB)

HEPEYEHB BOITPOCOB VIS ITPOBEAEHUA TEKYIHET'O, IPOMEXYTOYHOI'O
W UTOI'OBOI'O KOHTPOJISI 3SHAHUM

1. TumoBbie KOHTPOJBHBIC 3aJaHUS WJIM UHBIC MaTepUAIIbl, HECOOXOAMMBIE JIJIsl OLICHKH 3HAHUA,
YMEHHH, HAaBBIKOB U OMBITA JACATEILHOCTU B IIPOLIECCE OCBOEHHUS MPOTrPaMMBbl aCTTUPAHTYPHI
1. Onpoc Ha 3aHATHH
Bompock! 1iist yeTHOTO ompoca 1o temMe «PaBHOBecHe B HOHOOOMEHHBIX CHCTEMAax» H IPH 3aIlIUTe
nmabopaTopHOit paboThl «OnpeeneHne KOHCTaHTh HOHN3aIIN HOHOOOMEHHIKA METOIOM
MOTEHIIMOMETPUYECKOTO TUTPOBAHUS»

. Kmaccuduxkamms noHOOOMEHHBIX MaTEpPHAJIOB.
. OU3NKO-XMMHYECKHE CBOMICTBA HOHUTOB.
Mertos1 onpeienieHrst 0OMEHHOW eMKOCTH HOHHUTA.

MogenbHble TNPEACTaBICHUS HOHOOOMEHHOIO paBHOBecws: Mojaenu [peropa, Jlasapa,
Kauansckoro, Paiica.

PaBHOBecHe B crcTeMe HOHUT-pacTBOp HednekTponura. Mzorepma afacopOumu u kodpuimeHTs
pacnpeneneHus, CUToBbIN 3D dekT, 3¢ heKT BhicaTMBaHUs, CHIIbI B3aUMOICHCTBU.

o o rwNR

PaBpHOBEeCcHE B CHCTEME HOHUT — pacTBOp CHUIIBHOI'O 3JICKTPOJIMTA. YPaBHCHHe I[OHHaHa n €ro
aHaJIn3.

Bompocs! mj1st ycTHOTO ompoca 1o TeMe «KuHeTrka HOHOOOMEHHBIX TIPOIIECCOBY U MPH 3aIlMTE
J1abopaTopHOit paboThl «OmnpeeieHne CKOPOCTH PEaKIui HOHHOTO 00MEHay

1. DkcriepuMeHTaNbHBIE METO/TBI N3YYEeHUST KUHETUKH HOHHOTO 0OMeHa.

2. MexaHu3M HOHHOI'O OOMEHa.

3. JIumMuTHpYIOIIas CTaJusI HOHHOTO OOMEHA U CIIOCOOBI €€ BBISBIICHMUSL.

4. OCHOBHEBIE TEOPUH KHHETUKU HOHHOTO 0OMeHa. M3oTomnHkIi 00MeH, Mojienu boiina, AxamcoHa-
I'poccmana.

Bomnpock! aiist yeTHOT0 omnpoca 1o treme «MloHOOOMEeHHBIE TEXHOIOTUI» U TIPU 3aIUTe
JabopaTOpHOM pabOTHI «YMITYECHUE BOJIBI CMEINIAHHBIM CIIOEM HOHUTOBY:

1. NoHOOOMEHHBIE TEXHOIOTHH YMSITYCHUS BOJIBI.
2. [lonyuenue TTyO60KO AeMUHEPATHU30BAHHON BOJIEI.
3. Ucnonp30BaHnEe HOHOOOMEHHBIX MaTEPHAIOB B MUIIIEBOH MPOMBIIUICHHOCTH.
4. NoHooOMeHHBIe MaTepHaibl B CAXapHOU MPOMBIIIICHHOCTH.
5. Mcnonbs3oBanne HOHOOOMEHHBIX MaT€pPHUaIoB B MOJIOYHON MMPOMBILIJICHHOCTH.
6. Perenepauys HOHOOOMEHHBIX MaTEpHAJIOB.

2. I[IpoMexyTouHas aTTecTalus

Bonpocek! 11 NOATOTOBKM K 3K3aMeHY

Knaccugukanus noHooOOMEHHBIX MaTE€PUAIOB.

PaBHOBECHE B TOMOT€HHOH U I€TEPOrE€HHON CHCTEME.

HabyxaHre HOHHUTOB.

MopensHble IPeCTaBICHNS] HOHOOOMEHHOTO paBHOBECHS: Mozienb [ 'peropa, Jlazapa,

Kauansckoro, Paiica.

5. PaBHOBecHe MOHHT - PacTBOpP HedlleKTponuTa. M3otepma ajcopOumu 1 KodppuimeHTs
pacrpenencHus.

6. Curosblii 3¢ ekt u 3pdext BricanuBanus. CHUIIbI B3aUMOJCHCTBUSL.

el NS



7. PaBHOBecHe HOHHUT-PACTBOP CHIIBHOTO AJIEKTpoiuTa. TepMoanHaMudeckoe ypaBaenue Jlonnana

" €ro aHajius.

© ©

MCTO)II)I HccJIea0BaHns CTPYKTYPbI HOHOOOMEHHEIX MaTcpualioB.
Yuer HEOAHOPOAHOCTHU MOHUTOB IIpU C0p6HI/II/I CUJIbHBIX 3JICKTPOJIUTOB.

10. HMonoobmenHoe paBHOBecue. M3orepma oOMeHa, KOG GUIUEHTHI pa3ae/ICHus, pacipeeIcHUs 1

paBHOBECHSI.

11. YpaBuenue Huxomnbckoro. SBiaeHus 3apsaoBoi CENEKTHBHOCTH.

12. OcHOBHBIE 3aKOHOMEPHOCTH MMPOTEKAHKMS HOHHOTO OOMEHa.

13. MexaHu3M HOHHOTO OOMeHa. JINMUTHPYIOIIAsT CTATHSL.

14. DxcnepuMeHTaIbHBIE METO/IBI U3yYEHUSI KHHETUKH HOHHOTO OOMEHa.

15. OcHOBHBIE TEOpUHN KUHETHKA HOHHOTO OOMEHa.

16. OGnacTu npUMEHEHHSI HOHOOOMEHHBIX MaTEPHAJIOB.

17. NoHOOOMEHHBIE TEXHOJIOTMHU BOJIONOATOTOBKH.

18. Ucnonb3oBaHre HOHOOOMEHHBIX MaTEPUANIOB B MHUILEBOM, CaXapHOW U MOJIOYHOH

ITPOMBIIIJIICHHOCTH.

19. HMcnonp30BaHne HOHUTOB B MEANKO-OMOJIOIMYECKON MPAKTHKE.
20. Perenepanusi HOHOOOMEHHBIX MaTEpHAJIOB.

3. Meronuyeckue MaTepuanbl, OINPEACIAIONUME IPOLEAYpbl OLICHUBAHMS 3HAHUM, YMEHUH,
HaBBIKOB U OIBITA JESATEILHOCTH B IIPOLIECCE OCBOCHUS 00pa30BaTeIbHON POrPaMMBI

Kontponbs ocBoenust mucuumiuHbel «2.1.2.1 CoBpeMeHHbBIE aCHEKThl 3JIEKTPOXUMHHU
MOHOOOMEHHBIX MaTe€pHUaIOB» Ha JTanax TeKyIleH U MPOMEXYTOYHOM aTTecTallui IPOBOJUTCS B
COOTBETCTBUU ¢ JjeWcTByrouM [lonokeHneM O TeKylleM KOHTpOJIE€ YCHEBAaeMOCTH U
IPOMEKYTOUHON aTTecTalMu 0OydyaroluXcs 10 MporpaMmamM MOAIOTOBKM HAayYHBIX M HAay4YHO-

neaarorndycCKux Kajapon B
K

acrnupaHType.
PUTEPUU OIICHUBAHMSI PE3YJIbTATOB O0yUEHUS

Orenka

Kpurepuu onieHMBaHus 110 SK3aMEHY

Beicokuii ypoBeHb «5»
(oTIIMYHO)

OLCHKY «OTJIMYHO» 3aCITYXUBACT aCIIMPAHT, OCBOHMBIINN 3HaHUA,
yMEHHsI, KOMIICTEHIIMU ¥ TEOPETHUYCCKUI MaTepHrai 6e3 mpooesios;
BBIIIOJIHUBIIIAN BCE 3alaHuA, MPECAYCMOTPCHHBIC y‘-I€6HBIM IIJIAaHOM
Ha BBICOKOM KaueCTBEHHOM YPOBHE; MPAKTUYCCKUE HABBIKU

PO ECCHOHAIIBHOTO MPUMEHEHHSI OCBOCHHBIX 3HAHUH
c(hOpMHUPOBAHBI.

Cpennuii ypoBeHb «4»
(xoporo)

OLICHKY «XOPOIIO0» 3aCIyKUBAECT aCIUPAHT, MPAKTUYECKHU
ITOJIHOCTBIO OCBOMBILINN 3HAHMS, YMEHUS, KOMIIETCHIIUU U
TEOPETHUECKUI MaTepHall, yueOHbIE 3aJaHusI HE OI[CHEHBI
MaKCHUMaJIbHBIM YHCIIOM OasioB, B OCHOBHOM C(OPMUPOBAI
MPAKTUYECKUE HABBIKHU.

IToporoselii ypoBeHb
«3»

OLIEHKY «YZOBJIETBOPUTEIBHO) 3ACIIYKUBAET ACIIUPAHT, YACTUYHO
¢ mpo0eamMu OCBOMBIIHK 3HAHUSA, YMEHUS, KOMIIETEHIIUU U

YPOBEHB «2»
(Hey1OBIIETBOPUTEIHHO)

(YIOBIETBOPUTENHHO) TEOPETUYECKHI MaTepHall, MHOTHE YueOHbIE 3aJaHusl JTUOO He
BBITTOJTHUII, THOO OHU OIIEHEHBI YHCIOM 0aja0B OIMU3KHUM K
MUHHUMAaJIbHOMY, HEKOTOPbIE MPAKTUYECKNE HABBIKHU HE
c(OpMHUPOBAHBI.

MuHUManbEHBIH OIICHKY «HEYJOBJIETBOPUTEIHHO» 3aCIIyKUBAET ACIIUPAHT, HE

OCBOMBIIHH 3HaHUWs, YMCHUS, KOMIICTCHIIUU U TeopeTI/I‘-IeCKI/Iﬁ
MaTepHal, yueOHbIe 3a/JaHUs HE BBIITOJIHWII, IPAKTHUECKUE HABBIKU
HEe CPOPMUPOBAHBI.

[Iponienypa orneHMBaHUS PE3yIbTaTOB OO0Y4YEHHsS WHBAJIUAOB M JIUI] C OIpPaHUYECHHBIMHU
BO3MOXXHOCTSIMU 37I0POBbsl MO JUCHUILIMHE (MOAYINIO) MpeaycMaTpuBaeT NpeloCTaBlIeHHe



uHpopMmanuu B (opMax, aZANTUPOBAHHBIX K OIPAaHMYCHHUSIM HX 370POBbS U BOCIPHUATUSA
uHpOpMaLUu:

Jlist 11 ¢ HapyIEeHUsIMU 3pEHMSL:

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

— B (hopMe 3JIEKTPOHHOTO IOKYMEHTA.

JIyist naL ¢ HapyIIeHUsIMU CIIyXa:

— B IIeYaTHOM ¢opme,

— B (hpopMe 2IEKTPOHHOTO TOKYMEHTA.

JUnist 11 ¢ HapyIeHUsIMU OTIOPHO-/IBUTATEIBHOTO amapaTra:

— B mieyaTHoi opme,

— B (hopMe 3JIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TIepeYeHb MOXKET OBITh KOHKPETU3MPOBAH B 3aBUCHMOCTH OT KOHTHHTEHTA
oOyJaronuxcs.



