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Pabouas mporpamma gucruivimHbl 2.1.2.1 CoBpeMeHHBIE acIeKTHl 3IeKTPOXHUMUHI
HOHOOOMEHHBIX MaTepHaIOB COCTaBIeHA B COOTBETCTBUH ¢ DeaepalbHBIMU FOCYJapCTBEHHBIMHI
TpeOOBaHUAMH K CTPYKTYpe IpOorpaMM MOrOTOBKH HAyYHBIX H HAYUHO-TIEarOTHISCKIX KaapoB
B aclHpaHType, YCIOBHSM HX pealn3allid, CPOKaM OCBOEHHS 3THX HPOTpaMM C YYETOM
pa3muuHbIX ¢GopMm 00ydeHNs, 00pa30BaTEeIbHBIX TEXHOJOTHH H OCOOEHHOCTEHl OTIeTbHbIX
KaTeropuil acIHpaHTOB, YTBEP/KICHHBIMH IIpHKa3oM MUHHCTepcTBa 00pa3oBaHUS W HAYKH
Poccmiickoit @eneparmu ot 20 okTaops 2021 r. Ne 951.

Pabowas mporpaMMbI TUCITUILTIHEI COCTaBIeHA
H.A. KoroHeHKO, Ipod. Kadeapsl Gpu3ndecKoil XUMHH,
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IIporpamma obcyxxieHa n ogoOpeHa Ha 3acefaHuH Kadenpsl gusmdeckoi xumun 3 anpens 2025
(rmpotokon Ne 10)

3aBenyronuii Kageapoii amuua 11.B. ~nl Jecececc

IIporpamma obcy#xieHa u 0100peHa yaeOHO-MeToIndecKoi KoMuccueil (hakyIpTeTa XUMHH U
BBICOKHX TexHooruii 24 ampeng 2025 (mpotoxoi Ne 7) o —

IIpeacenarens YMK dakynpteta Becriamor A.B. P o




1. Heab u3yyeHHus TUCHUILIHHBI
YrnyOneHHOEe  W3yuyeHHWE COBPEMEHHBIX  TEHACHIMNA  Pa3BUTHS  DJICKTPOXHUMHH
MPUMEHUTEIHFHO K MOHOOOMEHHBIM MaTepruajiaM U MeMOpPaHHBIM MPOIECCaM.

2. 3agauy JUCHUNINHBI
chopMHpOBATH 3HAHHS O PABHOBECHUH B HOHOOOMEHHBIX CHCTEMAX;
o0ecrnevynTh YCBOCHHE TEOPETHUECKUX OCHOB U 3aKOHOMEPHOCTEN KUHETUKU
MOHOOOMEHHBIX MPOIIECCOB;
v chOpMHUPOBATH TPEICTABICHUS O TEXHOJOTMIECKHX MPOIIECCax ¢ yIacTHEM
HOHOOOMEHHHUKOB 1 MEMOpaH.
3. MecTo AUCHUILIMHBI B CTPYKTYpe NPOrpaMMbl aCIMPAHTYPbI
Huctunmna 2.1.2.1 CoBpeMeHHbIE acleKThl AJIEKTPOXUMUN HOHOOOMEHHBIX MaTepHUajoB
otHocuTcs: K OOpa3oBaTeIbHOMY KOMIOHEHTY «JIMCHMIUIMHBI (MOAYJIH)» TMPOTPaMMbl
aCIUPaHTYPBHI.

<]

4. TpeOoBaHuUA K pe3yJIbTATAM OCBOCHUS JUCHUNINHBI
N3yuenune nanHO#M yuyeOHOM MUCIUILIMHBI HAPABJICHO Ha (POPMHUPOBAHKE Y O0YJIAIOIITUXCS
cnenuanbHbiXx KomnereHiuil (CK)

No Kox u HaumenoBanue NHauKaTopel JOCTHKEHUSI KOMIIETCHITUU
ILII. KOMIIETCHITUU
1. CK-1 CriocobHOCTh K ipuMeHeHHt0 | 1. TIpoBOgWT HaydHble HCCIIEAOBaHHS B 00JacTH

B XOJ¢ COOCTBEHHBIX Hay4YHBIX OJICKTPOXUMHHU C IIPUMCHCHUEM MCTOIOJIOTHH,
I/ICCJ'ICI[OBaHI/Iﬁ METOAOJIOTHYCCKHUX IIOHATUHHO- KaTCropuajbHOTO U TCPMHHOJOTNICCKOr'o

OCHOB, MOHATUHHO- | ammapara 3JICKTPOXUMUHU.
KaTerOpUaILHOTO u | 2. YuureiBaeT B  HCCICIOBaHUSIX  OCOOCHHOCTH
TEPMHHOJIOTHYECKOTO ammapaTta | COBPEMEHHBIX TCHJICHITUIA Pa3BUTHSI SICKTPOXUMUHU.
ANEKTPOXUMUU

2 CK-2 CrocoOHOCT, TIPUMEHSITH | BEISBISET, aHAIM3UpPYET W Tpemaraet IyTH pPEIIeHUs
MEePCIICKTHBHBIC METO/BI | TpoOJIeM HEONpPEJEICHHOCTH W pPUCKAa B KOHTEKCTE
WCCJICJIOBAaHUS 3aKOHOMEPHOCTEH M | UCCIEHOBaHUMN CTPYKTYPHBIX AJICMEHTOB
OCOOCHHOCTEH (PYHKIIMOHHPOBAHMS | IIIEKTPOXUMHUYECKUX CUCTEM, TIPOIECCOB U TEXHOJIOTHIA.
ANMEKTPOXUMHUYECKUX CHUCTEM,

MpOLIECCOB W TEXHOJOTHH B
YCIOBUSIX HEOINPEACICHHOCTH U
pHucKa

5. CTpykTypa IMCUMILIMHBI 10 04HOI (opme 00yueHuUs.
O6m1as Tpy1I0EMKOCTh AUCITUTUIMHBI COCTaBsIeT 5 3a4.e. (180 yacoB), ux pacnpeeneHue
10 BUAaM paboT MPEACTaBICHO B TaOIHIIE:

Bun yueGHOM paboThI Bcero Cemectpbl
(dackr)
(4acoB) 3
KonTakTHasi pabora, B TOM 4YHCJI€: 36,2 36,2
ayiMTOpPHAasi 10 BUAaM y4eOHbIX 3aHATHI (Bcero) 36
B TOM 4YHcJje:
— JIEKIIUA 18 18 -
— IPaKTUYECKUE 18 18 -
— 1abopaTopHBIC -
Nuas koHTaKTHasi padora: 0,2 0,2
[IpomexxyTouHas aTrecTanus 0,2 0,2




CamocrosiTesibHas padoTa, B TOM 4HcIe: 144 144
[TpopaboTka yueOHOTO (TEOPETHIECKOT0) MaTepraia 48 48 -
Brimonnenune HUHAUBHUIYAJIbHBIX 3aI[aHI/Il>'I (HOI[I‘OTOBKa

N - 48 48 -
COOOIICHUH, PE3EHTAITUH)
IToaroToBKa K TEKyIIEMY KOHTPOJIO 48 48 -
O01mas Tpy10eMKOCTH gac. 180 180 -
3a4. efl 5 5

6. Conepxxanmne TUCUUIJIMHBI IO 04HOH opme 00yUeHHsI

[To uToram n3ydyaeMon MUCHUIIMHBI aCIUPAHTHI (0OyJarOIIMecs) CAAI0T KaHIUIaTCKUI
HK3aMEH (3a4eT C OLIEHKOM).

JucruniauHa u3ydaercs Ha 2 Kypce, B 3 ceMecTpe Mo y4eOHOMY IJIaHy OYHOU (hOpPMBI
o0yueHusl.

Buabl yue6Hoii padoThl, BKJIIOYAS CAMOCTOSITEIbHYI0 padoTy
CTY/A€HTOB U TPYAOEMKOCTh (B Yacax)
[IpaxkTuyeckue Jlabopatopu | Camocto
Jlexmn 3aHATHUAL b€ 3aHATHS | ATENbHAs
pabota

Ne
1/
I

Tema.
OCHOBHbBIE BOIIPOCHI

CemecTtp

1. PaBHOBeCHE B -
HOHOOOMEHHBIX
CHCTEMax.

1.1 PaBHOBECHE B
TOMOT€HHOM u
TEeTEPOTeHHON CHUCTEME.
Monenbubie
MIPEICTABICHUS
HOHOOOMEHHOTI0
paBHOBeECHS.

1.2. PaBHOBecue B
CHUCTEME MOHUT-pAcTBOp | 3 6 6 48
HEAJIEKTPOJIUTA, HOHUT
— pacTBOp CHJIBHOTO
AIEKTPOJIUTA.

1.3. VYpaBHeHue
JloHHaHa W ero aHajus.
HonooOMeHHOE
paBHOBECHE.
YpaBHeHue
Huxkonbckoro. SIBnenns
3apsa0BOM
CEJICKTHBHOCTH.

2. Kuneruka -
MOHOOOMEHHBIX
MIPOIIECCOB.

2.1. OcHOBHBIE NOHATHS
XHUMUYECKOH KHHETHUKH.
Kunernueckue
ypaBHEHUS.

2.2. MeTtonpl
ompeeeHus
KOHCTAHTBI CKOPOCTH H




Buabl yue6Hoii padoThl, BKJIIOYAS CAMOCTOSITEIbHYI0 padoTy
No CTY/A€HTOB U TPYAOEMKOCTh (B Yacax)

n/

Tema.

IIpakTHuecku JlaGopaTopH aMOCT!
OCHOBHbBIE BOIIPOCHI p CCKHC Goparop Camocto

Jlexkunu 3aHATHS bI€ 3QHATHS | SATEIbHAs
pabora

Cemectp

nopsiKa peakuuu.
3aBHCHUMOCTh
KOHCTAHTHI CKOPOCTHU OT
TEMIIEPATYPHI.

2.3. OCHOBHEBIE
3aKOHOMEPHOCTH
NPOTCKaHWS  HMOHHOTO
obMeHa. MexaHu3M
HOHHOIO oOMeHa.
Jlumutupyromas
cTagus U CIOCOOBI ee
BBISIBIIEHUS.

3. MoHOOOMEHHBIC -
TEXHOJIOTHH.

3.1. O6nactu
MPUMCHCHUS
MOHOOOMEHHBIX
MaTepHajoB.
HonooOMeHHas
TEXHOJIOTHS yMSATYCHHUS
u riyOoKon
JEMUHEPaTH3aI[IH
BOJIbI.

3.2. Ucnonp30Banue 48
MOHOOOMEHHBIX
MaTepUaJIOB B MUIIEBOM
OPOMBIIIICHHOCTH |
MEIHKO-
OMOJIOTHYECKOH
MPAKTHKE.

3.3. PaznenurenbHbIE
nuadparmel B
mporeccax
AIEKTPOANAITN3A u
MeMOPaHHOTO
AJIEKTPOJIH3A.

He
IPEIyCMOTP
18 18 €HO 144
y4eOHBIM

IAHOM

7. O0pa3oBaTe/ibHbIE TEXHOJOTHU

Jnst popmupoBaHuss NpoQecCHOHATbHBIX KOMIIETEHIIMM B MpOIecce OCBOCHHUS Kypca
UCTIOJIB3YeTCSl TEXHOJIOTHUS MPO(ECCHOHATLHO-PAa3BUBAIOIIETO O0YUYEeHHUs, IPeaycMaTpUBaloIas
HE TOJBKO IIEpelady TEOpPETHYECKOr0 Marepuana, HO U CTUMYJIHUPOBAHUE I103HABATEIbHBIX
JEUCTBUM CTYAEHTOB. IIpu npoBeeHNN JIEKIIMOHHBIX 3aHATUI UCIIOJIB3YIOTCS MYJIbTUMEIUNHBIE



npe3eHTaluu. B paMkax MpakTUYECKUX 3aHATUN MPUMEHSIOTCS METObl MPOEKTHOTO 00y4eHus,
HCCICOOBATCIILCKUC MCTOABI, MCTOL KOHKPCTHBIX CHTyaHI/IfI.

YcnemHoe OcBOeHHE MaTepuania Kypca MPEeArnoiaracT OONBIIYI0 CaMOCTOSTEIbHYIO
paboTy acnupaHTOB M PYKOBOJICTBO ATOM pabOTOM CO CTOPOHBI MpemojaaBaTens. B mporecce
CaMOCTOSITCIILHOU ACATCIIBbHOCTHU CTYACHTEL OCBauBaKOT u AHAITU3SUPYIOT HGpCI[OBOI\/'I
Mearorn4ecKuil OMbIT, UCTIOIL3YS UMEIOIIYIOCS JTUTEPaTypy U HH(OPMALIMOHHBIE TEXHOJIOTUH.

IL]IH Jiul ¢ OTpaHUYCHHBIMH BO3MOKHOCTAMH 3J0POBbLA MPCAYCMOTPCHA OpraHU3anus
KOHCYJIbTAIMH C UCIOJIb30BAHUEM AJIEKTPOHHON MOYTHI.

8. IlepeyeHb OCHOBHOM U JOMOJHUTEILHOM Y4eOHOM JTUTEPATYPHI

OcHoBHas1 yueOHasi IuTepaTypa
1. bynanos, B.B. Xumuueckas kuHeTHKa [ DIEKTpOHHBIN pecypc] : yuedHoe mocobue / B.B.
Bynanos, T.H. JlomoBa, B.B. PeiOkun. — Dnektpon. nan. — Cankr-IlerepOypr : Jlans, 2014. —
288 c. — Pexum gocrtyna: https://e.lanbook.com/book/42196. — 3ari. ¢ a3xpaHa.
2. MemOpanbsl 1 MeMOpaHHbIe TeXHOJIOTUH, oA ped. A.b. SpocnasueBa, — M.: Hayunsrii
mup, 2013. Pexxum nocryna:
http://biblioclub.ru/index.php?page=book red&id=468334&sr=1
3. bepesuna, H.I1. Dnexkrpoxumust MeMOpaHHbIX cucteM [ Tekct] : yuebHoe mocodue / H. I1.
Bepesuna ; M-Bo oOpasoBanust u Hayku Poc. ®eneparnuu, Kyban. roc. yu-T. - Kpacnonap :
Ky6anckwuii rocymapctBeHHbiit yausepeuret, 2009. - 137 c. : un. - bubnumorp.: ¢. 129-135. - ISBN
9785820906961

Jl7is OCBOCHWMSI AUCIUILTUHBI HHBAIUIAMH U JIUIIAMH C OTPAHMYEHHBIMHA BO3MOYKHOCTSIMH
3I0pPOBbSl MMEIOTCS M3JAaHHSI B DJIEKTPOHHOM BHJI€ B 3JIEKTPOHHO-OMOJIMOTEUHBIX CHCTEMax
«/lanvy u «FOpatim»y.

JdonmosiHuTeIbHAS Y4eOHAsl JIUTEpaTypa
l. BummBkoB, C.A. @a30Bble UM CTPYKTYpHbIE MEPEXOAbl KUAKOKPUCTAINYECKUX
HAHOCHUCTEM [ DJIEKTPOHHBIN pecypc] : yueb. mocodbne — DnekTpoH. naH. — Cankt-IletepOypr :
Jlanp, 2012. — 112 ¢. — Pexum goctyna: https://e.lanbook.com/book/4038. — 3aru. ¢ skpaHa.
2. HNamackun, b. b. Dnexrpoxumust [DnekTpoHHBIN pecypc] : ydeOHoe mocobme / b. b.
Hamackun, O. A. Iletpuit, I'. A. Hupnuna. - 3-e u3g., ucnp. - Cankr-IletepOypr : Jlans, 2015. -
672 c. - https://e.lanbook.com/book/58166#authors.
3. Kynesnes, B.H. Xumus u pusuka monumepoB [IIeKTpoHHBIH pecypc] : yued. mocodue /
B.H. Kynesnes, B.A. IllepmaeB. — DnekTpoH. naH. — Cankr-IletepOypr : Jlans, 2014. — 368
c. — Pexxum gocryma: https://e.lanbook.com/book/51931.
4. I'mycun H.II., Kononenko H.A. DnekTpoMacconepeHoc B HOHHBIX MPOBOJAHHUKAX: Y4eO.
nocob6ue. Kpacunomap, Kyol'Y, 2011. 83 c.

Y4eOHO-MeTOANYECKHE MaTepuajbl I CaMOCTOATEILHONH pabOThl O0YyYalOMUXCS W3
YKCJla MHBAJIUIOB U JIUL C OTPAHUYEHHBIMU BO3MOXKHOCTAMU 3710poBbs (OB3) npenocrasistorces
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYEHUSIM HX 30POBbS U BOCTIPUATHS HHPOPMALIIH:

9. MeTonnyeckue YKa3aHUs sl 00y4alONIUXCH M0 OCBOEHUIO TUCIHHMILIHHBI

VYcnenHoe OCBOGHWE JUCUUILIMHBI IPEIIOJIaracT akTHBHYIO, TBOPYECKYIO padoTy
acTMpaHTa Ha 3aHATHAX JICKIMOHHOTO W CEMHUHApPCKOTO THIA, a TAKXKE BO BPEMS BBIITOJHEHUS
1a00paTOPHBIX PadoOT.

CamocrosiTenbHas paboTa MPOBOIUTCA C LEIbIO YIIIYOJICHUS 3HAHUH 1O TUCHUIUIMHE U
npeayCcMaTpUBACT:

- YTEHHE CTYACHTAMH PEKOMEHIOBAHHOW JIUTEPATyphl M YCBOCHHE TEOPETHYECKOTO
Marepualia JUCIUIUINHBI;

- IOJITOTOBKY K NMPAKTUYECKUM 3aHATHSIM;

- paboty ¢ IHTEepHET - HCTOYHUKAMU;

- IOJITOTOBKA K 3a4ETYy.



CaMmocTtosiTenbHass paboTa acUpaHTOB MPOBOAUTCS B (GopMe H3YYEHHs] OTIENIbHBIX
TEOPETUYECKUX BOIMPOCOB IO IMpPEUIaraeéMoil JInTepaType ¢ AaJbHEHIINM UX OOCYXICHHEM Ha
ayJIUTOPHBIX 3aHATUAX. Bo BpeMs caMOCTOSATENbHOW MOATOTOBKM OOydaromuecs oOecreyeHbl
JOCTYIIOM K 0a3aM JaHHBIX, OMOIMoTeYHbIM (poHmaM u cetn UHTepHeT.

[Ipu camocTosTensHOM H3y4YeHUH paszaena 1 «PaBHOBecHe B HOHOOOMEHHBIX CHCTEMaxX)
acmMpaHTaM PEKOMEHIYETCsl MCIONb30BaTh M3JaHHUE «DJICKTPOXUMHS MEMOpaHHBIX CHCTEM)
bepesunoit H.II. um kHury «MemOpanbl u MeMmOpaHHBIE TEXHOJIOTHH». Bompockl mis
CaMOCTOSITEJIBHOTO U3YUEHUS:

1. PaBHOBECHE B CUCTEME MOHUT-PACTBOP HEAJIEKTPOJIUTA.

2. N3otepma aacopOumu U K03 PUIMEHTHI pacripeieneHusl.

3. CutoBslii 3pdekt u 3pdexT BricaTuBaHUA.

4. Cuibl B3aUMOJICHCTBUS TIPU COPOIIMH HEAIEKTPOIUTOB.

IIpu camocrosTenbHOM H3ydyeHHH pasfena 2 «KuHeTrka MOHOOOMEHHBIX MPOIIECCOBY
aCTMPaHTHI MOTYT UCTIOI30BATh KHUTH:
Bbepesuna, H.II. Dnextpoxumust memOpanHbIX cucteM [Tekcr] : yuebnoe mocobume / H. II.
bepesuna ; M-Bo obpazoBanusi u Hayku Poc. denepamuu, Kyban. roc. yH-T. - KpacHonap :
Kybanckuii rocynapctBenHblid yauBepeuret, 2009. - 137 c. : ui. - bubnumorp.: c. 129-135. - ISBN
9785820906961
I'nycun H.II., Kononenko H.A. DnekTpomacconepeHoCc B HOHHBIX IPOBOJHHUKAX: Y4el. mocodue.
Kpacunomnap, KyoI'Y, 2011.
Bynanos, B.B. Xumundeckass KuHeTHKa [DIEKTpOHHBIH pecypc] : yueOHoe mocobue / B.B.
bynanos, T.H. JlomoBa, B.B. Peiokun. — Dnekrpon. nan. — Cankr-IletepOypr : Jlans, 2014. —
288 ¢. — Pexwum nmoctyna: https://e.lanbook.com/book/42196. — 3ar. ¢ skpaHa.
Hamacku, b. b. Dnexrpoxumus [ DnekTpoHHbIH pecypce] : yaebnoe mocooue / b. b. Jlamackun, O.
A. Tlerpuit, I'. A. Hupnuna. - 3-e u3g., ucnp. - Cankr-IlerepOypr : Jlans, 2015. - 672 c. -
https://e.lanbook.com/book/58166#authors

B pamkax paznena 2 acnupaHThl JOJDKHBI PACCMOTPETH BOTIPOCHI:

1. DKcriepuMeHTaTbHBIE METO Bl U3YYEHHUS! KHHETUKH HOHHOTO OOMEHa.

2. Metoapl onpeiesieHNs KOHCTaHThl CKOPOCTH M MOPsiIKa PEaKkIMi HOHHOTO 0OOMEHa.

3. CiocoObI BBISBJICHHS JIMMUTHPYIONIEH CTaIUH HOHHOTO OOMEHa.

4. U3oromnHblil 00MeH. Monens boiina.

[Tpu camocTosiTenbHOM M3ydeHUH pasfena 3 «MoHOOOMeHHBIE TeXHOJIOTUNY aCIIUPAHTHI
MOTYT MCII0JIb30BaTh KHUTY «MeMOpaHbl 1 MEMOpaHHbIE TEXHOJIOTUI.

Bonpocs! [y caMOCTOSATENBHOIO N3YUEHUS:

1. MoHOOOMEHHBIC TEXHOJIOTHH YMATYCHUS BOIBI.

2. CMenIaHHbI{ CIIOM HOHUTOB [T MOJTYYECHHUS TTTyOOKO IeMUHEPATN30BaHHON BOJIBI.

3. Hcnonp3oBaHuE MOHOOOMEHHBIX MaTEpHAIOB B THINCBOW, MOJIOYHOW M CaXapHOM
IPOMBIIIJIEHHOCTH.

4. Vicnonp30BaHUE MOHUTOB B MEIUKO-OMOIOTHIECKOM TIPAKTUKE.

5. Pereneparyisi HOHOOOMEHHBIX MaTEpPHAIIOB.

B ocBoeHMM IHCHUIUIMHBI MHBAJIUIAMH U JIMLIAMHU C OTPAHUYCHHBIMU BO3MOYKHOCTSAMH
3I0pOBbsI OOJIBIIOE 3HAYEHHWE HMMEET WHIMBHIyajbHas ydeOHas paboTa (KOHCYJIbTAI[MH) —
JIONIOJIHUTEIBHOE pa3bsiICHEHNE Y4eOHOro MaTepuaia.

WuauBuayanbHble KOHCYJNBTAIMM [0 TPEIMETY SIBIAIOTCS BaXXHBIM  (DaKTOPOM,
CHOCOOCTBYIOIIMM MHIMBUAYAIN3ALUN OOY4YEHUS U YCTAHOBJIEHUIO BOCIIUTATEIBHOTO KOHTAKTA
MEXIy IMpernojaBaTelieM U OOy4aroluMCs HMHBAJIUAOM WM JIMLIOM C OTPaHUYCHHBIMH
BO3MO>KHOCTSIMH 37J0POBBbSI.



10. ITepeyenb nHPOPMALMOHHBIX TEXHOJIOTHIi, HCIOJIb3yeMbIX MPH OCYLECTBJICHUN
o0pa3oBaTeIbHOI0 Ipolecca MO AUCHMILIMHE, BKJIOYas IMepeYyeHb MPOrpaMMHOIO
odecnieyeHusi 1 HHPOPMANMOHHBIX CIIPABOYHBIX CHCTEM

WNudopmanoHHbIe TEXHOIOTHH, UCTIONb3yEMbIE IPU OCYIIECTBICHUH 00pa30BaTEIbHOTO
npoIriecca 1o AUCIUILTAHE TO3BOJISIOT!

- obecneunTh B3auMOJICHCTBUE MEXKIY yYaCTHUKaMU 00pa30BaTeILHOTO MPoIiecca, B TOM
YHUCJIe CHHXPOHHOE U (MJIM) aCHHXPOHHOE B3aUMOJCHCTBHE TTocpencTBoM cetu "MuTeprHeT";

- (¢ukcupoBaThb XOA 00pa30BaTEIBHOIO MPOLECCa, PE3YJIbTAaTOB IMPOMEKYTOUHOH
aTTECTAIMH N0 JUCIUIUINHE U PE3YJIbTaTOB OCBOCHHS 00Pa30BaTEIIbHOM MTPOTPaMMBEI,

- OpraHM30BaTh Mpolecc 0O0pa3oBaHMs MyTEM BU3YaJIH3alMU HM3ydaeMoOW HMH(pOpMaluu
TIOCPEJICTBOM HCIIOJIb30BaHUS MPE3EHTAIN, YUeOHbBIX (DUIIBMOB;

- KOHTPOJIUPOBATh Pe3yIbTaThl 00yUYEHHS HA OCHOBE KOMITBIOTEPHOTO TECTHPOBAHUS.

Ilepeyenb mporpaMMHOro odecrneyeHust

1. JIunenzuonnoe nporpammuoe odecrieuenune (Windows, Microsoft Office)

Ilepeyenb coBpeMeHHBbIX NPOQeCCHOHANBHBIX 0a3 JaHHBIX U HH(OPMALMOHHBIX
CIPABOYHBIX CHCTEM

1. DnexrponHo-6ubnmroreunsie cucteMsl (DbC):
9BC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAVH» http://www.biblioclub.ru/
3BC «BOOK.ru» https://www.book.ru
3BC «JIAHb» https://e.lanbook.com
[Tpodeccronanbhbie 6a3bl JaHHBIX
Scopus http://www.scopus.com/
ScienceDirect https://www.sciencedirect.com/
Kypnans! uznarensctsa Wiley https://onlinelibrary.wiley.com/
Hayunas snekrponnas 6ubnuoreka (HOB) http://www.elibrary.ru/
. IIoTHOTEKCTOBBIE apXUBBI BEAYIIUX 3allaJHbIX HAy4YHBIX JXypHallOB Ha Poccuiickon
wiatgopme HayuHbIx KypHamoB HOMKOH http://archive.neicon.ru
. HatmonanbHass osnekrTpoHHas Oubnmoreka (IocTym K DJIEKTPOHHOM OuOmmoTeke
nmucceprauuii Poccuiickoii rocynapcrennoit oudmuorexu (PI'B) https://rusneb.ru/
12. IIpe3unentckas 6ubmuoreka um. b.H. Enprmna https://www.prlib.ru/
13. baza manupix CSD KemOpumkckoro mnentpa kpuctamiorpadpuaeckux aanabix (CCDC)
https://www.ccdc.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. "Jlekropuym TB" http://www.lektorium.tv/
23. Yuuepcuretckas nnpopmannonnas cucrema POCCHUS http://uisrussia.msu.ru
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WNndopmanmoHHble CIpaBOYHBIE CUCTEMBbI
1. KoncynsranT Ilmoc - cnpaBouHas mpaBoBasi cucTteMa (JOCTYH IO JIOKAJbHOM CeTH ¢
KOMITBIOTEPOB OUOTMOTEKH)

Pecypcsl cBoOOHOTO OCTYMA
2. KubepJlenunka http://cyberleninka.ru/;
3. Awmepukanckas nmateHTHas 60aza qaHHbIx http://www.uspto.gov/patft/



4. MuHUCTEPCTBO HAyKM H  BBICIIET0  oOpazoBaHus  Poccmiickoit ~ Depepanun

https://www.minobrnauki.gov.ru/;
5. Cnosapwu u sHimknonenuu http://dic.academic.ru/;

CoOcTBeHHbIE IEKTPOHHBIE 00pa3zoBaTesibHbIe U HHPOpMaIMOHHBIE pecypchl Kyol'yY

1. DnexTpoHHBIH KaTajor Hayunoit O6ubmmoTeKn KyoIl'y
http://megapro.kubsu.ru/MegaPro/Web
2. DnexTpoHHas 6ubimoreka TPYZOB YUEHBIX Kyol'y

http://megapro.kubsu.ru/MegaPro/UserEntry? Action=ToDb&idb=6
3. Cpena mogynpHOTO AMHaMUYeckoro oOydenus http://moodle.kubsu.ru
4. ba3a y4eOHBIX IUTAHOB, Y4€OHO-METOINYECKUX KOMIUIEKCOB, IMTyOIMKauii 1 KOH(EepeHIHi

http://infoneeds.kubsu.ru/

5. DmnektpoHHbIi apxuB nokymeHToB KyOI'Y http://docspace.kubsu.ru/

11. MaTepunajbHO-TeXHHYECKOE OCHAILICHUE.

HanMeHnoBaHue moMeneHn A1 TPOBEICHUS BCEX BUIOB YIeOHOM
JeSITeTHHOCTH, IPETYCMOTPEHHOH YI€OHBIM IIIIAHOM, B TOM YHCIIE
MTOMEIICHUS IJIs1 CAMOCTOSTENBHOM PadOTHI, C YKa3aHHEM NEepedHs

Anpec (MECTOIOJIOKEHNE) TIOMEIICHUI JTS
MPOBEICHUSI BCEX BHOB Y4EOHOM
JIeSTENIbHOCTH, PEAYCMOTPEHHOH y4eOHbIM

OCHOBHOTO 000pYyIOBaHUs, Y4eOHO-HATIISITHBIX TTOCOOMIA TJTAHOM
U MCTIOJIb3YEMOT'0 MPOrPAMMHOT0 00ecIeueHuUs!
1 3 4

AymuTropud Il TPOBEACHUS JIEKIIMOHHBIX M MNPAKTHYECKUX
sanstuid (ayn. 345c¢, 343c, 334c, 332c), Mebenb: yueOHas meOenb
TexHuueckue cpecTBa 00yUEHHS: SIKPaH, IPOEKTOP, KOMITBIOTED.
[epeueHpb TUIEH3UOHHOTO TPOTPAMMHOI0 00ECIICYCHUS:
MicrosoftWindows 8, 10

Microsoft Office Professional Plus

r. Kpacnonap, yn. CraBponosnsckas, 149

Aymuropun Uit camocTositesibHON paboTsl (Ne 140, Ne 341C, Ne
329C)

Mebenb: ydeOHas Mebenb TexHWUYeCKHe CpeAcTBa OOyUCHHS:
9KpaH, MPOEKTOp, KoMIbIoTep. llepedeHp JTHUIIEH3MOHHOTO
nporpaMMmHOTO obecrieueHus: MicrosoftWindows 8, 10 Microsoft
Office Professional Plus

r. KpacHonap, yn. CraBpononsckas, 149

12. OueHo4YHbIE CPeACTBA MO AUCIHUIIIHHE.

OueHoYHbIE CpeACTBA AJI MPOBEACHUS TPOMEKYTOUHON aTTECTAIlUU MIPEICTABIICHbI B
npunoxenuu K PITJ]




HEPEYEHDB BOITPOCOB JJIs1 ITPOBEAEHUSA TEKYIIET'O, IPOMEXKYTOYHOI'O
W UTOIOBOI'O KOHTPO.I5I 3SHAHUI

[Ipunoxenue

K paboueii mporpamme AUCIUIUTNHBL «2.1.2.1 CoBpeMeHHbBIE aCTIEKTHI AJIEKTPOXUMUH

MOHOOOMEHHBIX MaTe€pHUaIOB»

HEPEYEHbB BOITPOCOB JIs ITPOBEAEHUSA TEKYIUEI'O, IPOMEXKYTOYHOI'O
U UTOIOBOI'O KOHTPO.I5I 3SHAHUI

1. TUNOBBIE KOHTPOJILHBIC 3a/IaHUS WJIH UHBIE MAaTEPHUAITbI, HEOOXOUMBIC JJIs1 OIICHKH 3HAHUM,
YMEHH, HAaBBIKOB U ONBITAa ACATEILHOCTH B IIPOLIECCE OCBOCHUS TPOTrPaMMbl aCTUPAHTYPbI
1. Onpoc Ha 3aHATHH
Bompock! niist yeTHOTO ompoca 1o teMe «PaBHOBecHe B HOHOOOMEHHBIX CHCTEMAx» ¥ MPHU 3aIlIUTe
nmabopaTopHO# paboThl «OmpeeeHne KOHCTAaHTh HOHU3AINA HOHOOOMEHHNKA METOIOM
MOTCHIIMOMETPUYECKOTO THTPOBAHUS

Knaccudukaiius HOHOOOMEHHBIX MaTePHAJIOB.
DU3HKO-XMMUYECKUE CBOICTBA HOHUTOB.
Mertoapl onpefieieHuss 0OMEHHOM eMKOCTH HOHHTA.

MopnenbHble TIpEACTAaBICHHS WOHOOOMEHHOTO paBHOBecus: Mojenu [ 'peropa, Jlasapa,
Kaugansckoro, Paiica.

. PaBHOBecue B cucteMe HOHHT-pAcTBOp HednekTponauTa. Mzotepma agcopOumu 1 KOdQPHULIUEHTHI
pacnpeneneHusi, CATOBBIN 3 GeKT, 3pPEeKT BbICATUBAHUS, CHIIBI B3aUMOACHCTBHA.
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. PaBHOBecHue B cucremMe MOHHT — PacTBOp CHJIBHOI'O 3JICKTPOJIUTA. ypaBHCHI/Ie I[OHHaHa n €ro
aHaJlIn3.

BOHpOCBI AJI1 YCTHOTO OIIpocCa Mo TeME «KnHeTHKa HOHOOOMEHHBIX mpouccCoB» U IpU 3alIUTC
na60paTopH0171 pa6OTI>I ((OHPC,Z[CIIGHI/IC CKOpPOCTH PCAKIIUN HOHHOT'O oOMeHay

1. DKcriepuMeHTaIbHBIC METOIBI H3YUCHHS KHHETUKA HOHHOTO 0OMEHa.

2. MexaHu3M HOHHOTO OOMEHa.

3. JlumuTHpyromas cTaaus HOHHOTO OOMEHA U CITOCOOBI €€ BBISBIICHUS.

4. OCHOBHEBIE TEOPHH KHHETUKH HOHHOTO 0OMeHa. M3oTomHbIi oOMeH, Moaenmu botiina, Anamcona-
I'poccmana.

BOHpOCLI JJIg YCTHOT'O OIpocCa 1o TeME «oHOOOMEHHBIE TEXHOIOTHHY U IIpy 3alIUTC
na60paTopH0171 pa6OTI>I «YMSTYCHUE BOJbI CMCIIAHHBIM CJIOEM HOHHUTOB»:

1. NoHOOOMEHHBIE TEXHOIOTUHU YMSITYCHUS BOABI.
2. [Tony4enue riry0OKO IeMHUHEPATHN30BaHHON BOMBI.
3. Ucnonp30BaHne HOHOOOMEHHBIX MaT€pPHaIOB B MUILEBON MPOMBIIUICHHOCTH.
4. NonooOMeHHbIe MaTepHaibl B CAXapHOU MPOMBIIILICHHOCTH.
5. Ucrnionp3oBanne HOHOOOMEHHBIX MaTEPHAIOB B MOJIOYHON MPOMBIIUICHHOCTH.
6. Perenepariist HOHOOOMEHHBIX MaTepHAIIOB.

2. IlpomexyTouyHasi aTTecTanus

Bonpoce! 1J1 MOATOTOBKH K 3K3aMeHY

Knaccugukanys HoHOOOMEHHBIX MaTEPUAIOB.

PaBHOBECHE B TOMOT€HHOM U T€TEPOreHHOM CUCTEME.

Ha0yxanne noOHHUTOB.

MopenbHbIe IpeIcTaBICHUS HOHOOOMEHHOTO paBHOBECHS: MoIelb I peropa, Jlasapa,

Kaugansckoro, Paiica.

5. PaBHOBecHe MOHUT - PacTBOp HeaNeKkTpoauTa. M3orepma agcopounu 1 ko3 GUITUEHTH
pacnpeneneHusl.

6. CuroBsiii 3pdexT u 3¢dekt BbicamuBanus. CHIbl B3aUMOICHCTBUS.
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7. PaBHOBecHe MOHUT-PACTBOP CHUIILHOIO 3JeKTponuTa. TepmoarnHaMuueckoe ypaBHeHue JloHHaHa
Y €T0 aHaJu3.

8. Meroab! HccaeoBaHus CTPYKTYPhl HOHOOOMEHHBIX MAaTEPHUAJIOB.,

9. VYder HEOJHOPOTHOCTH HOHUTOB IIPU COPOIIMU CHITBHBIX 3JICKTPOJIUTOB.

10. MonooOMeHHOe paBHOBecHe. M30TepMa oOMeHa, KO3 PHUIIMEHThI pa3aeacHHs, PacIpeIeICHUs U
paBHOBECHH.

11. YpaBuenne Huxonbsckoro. SIBneHus 3aps10BOi CEIEKTUBHOCTH.

12. OcHOBHBIE 3aKOHOMEPHOCTH ITPOTEKAHMS HOHHOTO 0OOMEHa.

13. MexaHnU3M HOHHOTO OOMeHa. JINMHUTHPYFOIIIas CTaIus.

14. DkcniepuMeHTaIbHBIE METOIBI H3YUCHHS KHHETUKA HOHHOTO OOMEHa.

15. OcHOBHBIE TEOPUN KHHETHKH HOHHOTO OOMEHa.

16. Ob6macTi NpUMEHEHUS HOHOOOMEHHBIX MaTEPHAIIOB.

17. MoHOOOMEHHBIE TEXHOIOTMH BOIOIIOATOTOBKH.

18. Mcnons3oBaHne HOHOOOMEHHBIX MaTEPHAIOB B MUIIEBOW, CaXapHOH U MOJIOYHOM
TIPOMBIIIUIEHHOCTH.

19. Mcnons30BaHne HOHUTOB B MEIMKO-OMOJIOTHUECKON TIPAKTUKE.

20. Perenepariuss HOHOOOMEHHBIX MaTEpPHAIIOB.

3. Meronudeckue MaTepuaibl, ONPEACAIONME MPOLUEAYpPbl OLICHMBAHWs 3HAHUM, YMEHUH,
HaBBIKOB M OIBITA JESATEILHOCTH B IIPOIIECCE OCBOEHUSI 00Pa30BaTENIbHON POTrPAMMBI

KonTtpons ocBoenus gucuuminHbel «2.1.2.1 CoBpeMeHHBIE acHEeKThl 3JIEKTPOXUMHHU
MOHOOOMEHHBIX MaTepHajoB» Ha JTanax TEeKyIleld U MPOMEXYTOYHOM aTTeCTalluu IPOBOIUTCS B
COOTBETCTBUM ¢ AeWcTByromuM [lonokeHneM O TEKylleM KOHTpOJIE YCIIEBAEMOCTH U
IPOMEKYTOUHON aTTeCTallMM OOYYaroIIMXCs 10 MPOorpaMMmaM MOATOTOBKM HAYYHBIX M HAy4HO-
NEAArorn4ecKux KajpoB B acCIUPaHTypeE.
Kpurepuu olieHuBaHMsI pe3yabTaTOB 00Y4YEHUs

Onenka Kpurepuu orieHMBaHMsI 110 3K3aMEHY
BoIcoknii ypoBeHb «5» | OLEHKY «OTIUYHOY 3aCIIy’KMBAET aCIIMPAHT, OCBOUBIINN 3HAHUS,
(oTIIMYHO) YMEHUsI, KOMIIETCHIINN ¥ TCOPETHUECCKUN MaTepuan 0e3 mpooeIios;

BBITIOJTHUBIIHIA BCE 3aJJaHUS, IPEAYCMOTPEHHBIC YI4EOHBIM TUIAHOM
Ha BBICOKOM Ka4€CTBEHHOM YPOBHE; IPAKTUYECKUE HABBIKU
po(heCcCHOHATEHOTO MPUMEHEHHSI OCBOSHHBIX 3HAHHMA

c(hopMUPOBAHBI.
Cpennuii ypoBeHb «4» | OLIGHKY «XOpOIIIO» 3aCITy>KUBAET aCIUPAHT, MPAKTUIECKU
(xoporo) TIOJTHOCTHIO OCBOMBIIHMI 3HAHUS, YMCHUS, KOMITIETCHIIUU U

TEOPETUYECKHI MaTepHall, ydeOHbIe 3a/1aHUsI HE OLICHEHBI
MaKCHUMaJIbHBIM YHCJIOM 0aJijIoB, B OCHOBHOM C(HOPMHUPOBAI
MPAKTUIECKHE HABBIKU.

[ToporoBerit ypoBeHb OLICHKY «YIIOBJICTBOPHUTEIBHOY 3aCITy’)KUBAET aCITUPAHT, YACTUIHO
«3» ¢ mpobenamMu OCBOUBIIHI 3HAHMSI, YMEHHSI, KOMIIETCHITUU U
(YIOBIETBOPHUTEIIHLHO) TEOPETHUECKUI MaTepHal, MHOTHE YIeOHbIC 3a/laHusl TN0O HE
BBITIOJTHIIL, JTUOO OHU OLIEHEHBI YHCIOM 0aTOB OJU3KUM K
MUHHMAaJIbHOMY, HEKOTOPBIC IIPAKTUYECKNE HABBIKU HE

c(OpMHPOBAHBI.
MuHuMaITBHBIH OLICHKY «HEY/IOBICTBOPUTEIIHHOY 3aCITy)KHBACT aCIHPAHT, HE
YPOBEHB «2» OCBOMBIINHI 3HAHUsI, YMEHHUsI, KOMIIETCHIIUM U TEOPETUYECCKUI

(HEYIOBJIETBOPHUTENHHO) | MaTepual, y4eOHbIC 3aJaHUs HE BBIITOJIHUII, IPAKTHICCKHE HABBIKA
He chOpMUPOBAHBHI.

[Ipouenypa oueHuBaHusl pe3yabTaTOB OOYUEHMS] MHBAJIUAOB U JIMI] C OTPaHHUYEHHBIMH
BO3MOXXHOCTSIMU 3[I0pOBbSl 110 JUCHMIUIMHE (MOAYJIIO) MNpEAyCMaTpUBAaeT IPEAOCTaBICHUE



uapopmarmu B ¢GopMax, aJaNTHPOBAHHBIX K OTPAHWYEHUSIM HX 3J0POBbS M BOCIPHSITHS
UHpOpMaLnK:

JI7st ULl ¢ HapyHIICHUSIMH 3PSHUS:

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

— B (hopMe PIEKTPOHHOTO TIOKYMEHTA.

JUnist 1 ¢ HapyIIEHUSIMH CITyXa:

— B IIeYaTHOU ¢opme,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA.

JIst UL ¢ HapyIIEHUSIME OTTIOPHO-/IBUTATENILHOTO amlapara:

— B I1e4aTHOM (opme,

— B (hopMe PIEKTPOHHOTO IOKYMEHTA.

JIaHHBIN TIepeyeHb MOXET OBbIThb KOHKPETH3HPOBAH B 3aBUCHUMOCTH OT KOHTHHICHTA
oOyyJaronuxcs.



