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1. IHEPEYEHD IINTAHUPYEMBIX PE3YJIBTATOB ObYYEHUA
JlcuuIuiiHa y49acTByeT B (OPMUPOBAHUM CIEIYIOIUX KOMIIETEHIMI 00pa3oBaTeIbHON

pOrpaMMBI.

Komnerenmun/

NOAKOMIIEeTEeHIINH, NHaukaTopbl 10CTHKEHUST KOMITEeTeH it/
Komnerenmuu OI1 .

(popmupyembie B MOJAKOMIIeTeH Ui

AUCHUIIJINHE
OIIK-5 Cnocoben OIIK-5.HMCHM 3HaHUA: PECYypCOB U MIPOrPAMMHOTO
peuaTh Hay4YHO- Crniocoben obecrnievueHus st MOJCTTUPOBAHUS U
HCCIICA0BATCIILCKIE ONpeIEATh aHaJIM3a MPOIIECCOB MOJYyUYEHUS U
3a/1auu pu MepeueHb PEeCcypcoB | MOAUDHUKAIIMN HAHOCTPYKTYPUPOBAHHBIX
OCYIIECTBIICHUU u MPOTrpaMMHOTO | MaTepUajIoB
npodecCHOHATbHON obecrnieueHUS JUIS | YMeHMsI: HaXOIUTh JTaHHbBIC IS
JIEeITCIIBHOCTH C MIPOCKTUPOBAHUS MOJICIIUPOBAHUS MTPOIIECCOB MOTYUCHUS U
MpUMEHEHUEM MPOIIECCOB MoAM(HUKAIIMTH HAHO-CTPYKTYPHUPOBAHHBIX
COBPEMEHHBIX MOJTyYCHUS U | MaTepuajoB M paboTaTh B
UH(OPMAIIMOHHBIX MoauduKaIuu COOTBETCTBYIOIIUX MPUITIOKEHUIX
TEXHOJIOTHI U HAHOCTPYKTYpHpoBa | ONBIT AeATEJIBLHOCTH: BEIOOD H
MIPHUKITATHBIX HHBIX MaTepuaIoB HCIIOJIb30BaHNE HEOOXOAUMBIX PECYPCOB U
anmnapaTHo- MPOrPaMMHOTO 00ECTICUSHUS st
MIPOTPaMMHBIX CPEACTB MIPOCKTUPOBAHUS TTPOLIECCOB MOTYUCHUS U

MOAM(HUKAIIMH HAHOCTPYKTYPUPOBAHHBIX
MaTepHaoB

Komnerenmus IIK-1 «CnocoGen pa3pabaTeiBaTh M OOOCHOBBIBAaTh MOJECPHHU3AILINIO
TEXHOJIOTUYECKUX JIMHUHM, TPOIECCOB H3MEPEHUIl mapaMeTpoB M MOIM(UKAIUH CBOWCTBY»
chopmynupoBaHa Ha ocHoBe mpodeccuoHanbHoro crangapra 40.104 IlpodeccroHanbHBIN
crangapT «CrnenuanucT o U3MEPEHUIO TapaMeTpoB U MOIU(UKAIIMH CBOMCTB HAHOMATEPHAJIOB
Y HAaHOCTPYKTYp»

O6o06mennas tpynoBass ¢yakuus 40.104 C [6] CoBeprieHCTBOBaHHE TPOIECCOB M3MEPEHUM
napaMeTpoB U MoJU(UKAIIMK CBONCTB HAHOMATEPUAJIOB U HAHOCTPYKTYP

TpynoBass dyakums 40.104 C/02.6 MopepHu3aius CyIMECTBYIOMUX M BHEAPEHHE HOBBIX
IPOIIECCOB U OOOPYIOBaHUS sl MOAM(DUKAIMK CBOMCTB HAaHOMATEPHAJIOB M HAHOCTPYKTYP

IMogxkoMneTeHnnm, .
3agaun npodeccnonanbHoii | UHAMKATOPBI AOCTHKEHHUS
¢dopmupyemsbie B .
AesiTeJIbHOCTH NOAKOMIIeTeHIIUH
AUCHUILINHE
NNK-1.HMCHM HayuHo — uccieoogamenvckuil | 3HaHUS: OCHOBHBIX TUIIOB
Cnocoben mun 3a0ay. AJIEKTPOXUMHYECKHUX MPOIIECCOB,
OCYILECTBIIATh - CoBeplIeHCTBOBaHNE OCHOBHBIX [TAPaMETPOB
(dbopMHpOBaHKE MUKPO- | IPOLIECCOB H3MEPEHHIA AIIEKTPOXUMHUYECKUX MTPOLIECCOB,
Y HAHOMAaTepHUaJIoB U napaMeTpoB U MOJU(PHUKAIIMUA | OCHOBHBIX (DaKTOPOB, BIHSIOIINX
MO (UKAITUIO CBOWCTB HAHOMATEPHUAJIOB U | Ha Ka4YeCTBO 00pabOTKH
MTOBEPXHOCTHU HAHOCTPYKTYP MOBEPXHOCTHU
MaTepuasoB ¢ - JlaboparopHo- HU3KOTEMIIEPaTyPHBIMU




HUCIIOJIBb30BaHUEM

AHAJIUTHYCCKOC

XUMHUYCCKUMHU MECTOJaMHU,

ANEKTPOXUMHUUYECKUX COIIPOBOKICHUE pa3paboTKH | KiaccupuKauu odiaacreil Ha

MPOIIECCOB HaHOCTPYKTYPHUPOBAHHBIX nuarpamme [lyp6e, MmeToauku
KOMITO3UITMOHHBIX NOJTy4eHUsI KOH(POPMHBIX
MaTepruaioB HOKPBITHH HU3KOTEMIIEPaTypHBIMH

XUMHUYECKHUMH METOJIaMH;
YMenusi: pacyeTa napaMeTpoB
3JIEKTPOXUMHYECKHUX MPOLIECCOB
00paboTKH TOBEPXHOCTH,

OnbIT AeATeJbHOCTH: NTOATOTOBKA
MPOBEICHUS TEXHOJIOTUYECKUX
OIEpaLMi IOJy4YEHHUS],

Mo r(UKaIK HAaHOMATEpUAJIOB U
CTPYKTYp Ha UX OCHOBE

Komnerennus IIK-2
BBITIOJTHEHUSI HAYYHO-HCCIIE0BATEIBCKUX pa0OT MO 3aKPEIUICHHONW TeMaTHKe» chopMyIrpoBaHa
26.006
HAaHOCTPYKTYPUPOBAHHBIX KOMITO3UIIMOHHBIX MATEPUATIOB»
O060o0mennass TpyaoBasi pynkuus - A [6] JlaGopaTopHO-aHAIUTUYECKOE COIMPOBOXKICHUE

«CrocobeH OpraHu3oBbIBaTh M AHAJUTHYECKH COIMPOBOXKIATH

Ha OCHOBE MpPO(ECCHOHAIBHOIO CTaHaapTa «Criequanuct 1o pa3paboTke

pa3paboTKU HAHOCTPYKTYPHUPOBAHHBIX KOMIIO3UIIMOHHBIX MaTepUaoB

TpynoBas ¢yukuus - A/03.6

[TomGop TEXHONOTMYECKHX MapaMeTpoB IMporecca IS

MPOU3BOJICTBA HAHOCTPYKTYPUPOBAHHBIX KOMIIO3UI[MOHHBIX MaTepuaioB C 3aJaHHBIMU
CBOMCTBaMHU
IMogxkoMneTeHnnM, .
3anaum npodeccuoHanbHoil | UHAMKATOPBI JOCTHXKEHUS
(popmupyembie B .
AesITeJIbHOCTH MOIKOMIIeTEeHIN i
AUCHUILINHE
NK-2.HMCHM Hay4Ho — ucciedosamenvckull | SHaHUS . HU3KOTEMIIEpaTypPHBIX
Cnocoben mun 3a0ay. METOIOB MOJyUYCHHS
OCYILIECTBIISTh - Opranu3anus BHIIIOJIHEHUSI | HAHOCTPYKTYPUPOBAHHBIX
BBIOOD HAyYHO-UCCIIEIOBATENIbCKUX | MaTepPHAaliOB, UX TEXHOJIOTUYECKUX
HU3KOTEMIIEPATYPHBI | paboT MO 3aKPEIUICHHOM napaMeTpoB
X METOOB JIsI TEMaTUKe YMmenusi: onpeneneHue mno
MIPOU3BOJICTBA U - JlaboparopHo- UMEIOLIUMCS TEOPETHUECKUM JaHHBIM
o0paboTku AHAJTUTUYECKOE JIOMYCTUMBIX IMAa30HOB

MOKPBITUIA U

COIIPOBOXKICHHE Pa3pabOTKH

TEXHOJOTHUYCCKUX MMapaMETPOB IJIA

MaTepuasoB HAHOCTPYKTYPUPOBAHHBIX MOJIyYEHUS 3aJaHHBIX
KOMITO3UIIMOHHBIX HAaHOCTPYKTYPUPOBAHHBIX
MaTepuasoB MaTepuasoB

OnebIT 1eATeTbHOCTH  ITPOBEICHUE
U3MEPEHUH IIapaMeTPOB
HaHOMAaTepHaJIOB U CTPYKTYp
3JIEKTPOHHOW TEXHUKH




2. MECTO JUCIHUILIUHBI B CTPYKTYPE OBPA3OBATEJILHOM

JlucuumiuHa BXOJUT B 00s3aTenbHYH0 dacTh broka 1 «Jlucuumiauasl (MOIYTH)»

00pa3oBaTeNbHON IPOTPAMMBI.

W3yuenune MaHHOM MUCHMIUIMHBI 0a3upyeTcsl Ha 3HAHMAX NMPHUOOPETEHHBIX CTYIECHTAMHU
IIPY U3YYCHUH TUCLUIUIMH: «XuMUA», «Dusuka», «Ousndeckas XUMusD», « PU3HKO-XUMHUYECKHE
OCHOBBI TEXHOJIOI'MU MHTErpajIbHbIX MUKPO- M HAHOCTPYKTYp», «O0Iiee MarepuaioBeACHUE».

IMPOI'PAMMBbI

SBisieTcs npeAIecTBYIOMEN 11 MPOXO0KIACHUS MPAKTUKU U BBITIOJIHEHUSI BHITYCKHON PaOOTHI.

BXOI[HI)IC Tpe6OBaHI/I5[ K JUCHUIUIMHE. 3HAHHME OCHOBHBIX THUIIOB MATCpPHUATIOB MU HX
CBOﬁCTB; COACPIKaHNA OCHOBHBIX 3daKOHOB XUMUH, XUMUUCCKHUX U (1)I/I3I/IKO-XI/IMI/I‘-IGCKI/IX CBOMCTB
Pa3IMYHBIX CUCTEM M BCIICCTB, IPHHIMIIOB, JCXKAIIUX B OCHOBC TCXHOJIOTMYCCKUX IPOLECCOB,
YMCHHMC BBIACTIATH OCHOBHBIC IMApaMETPhl TCXHOJOTMYCCKOIO IIPOLECCA, HABBIKU IIPOBCACHHUA

TCPMOANHAMHWYCCKUX paCUYCTOB U aHAJIN3a CBOMCTB MaTCpHaJIOB.

3. OBBEM JIMCIUILJIMHBI 1 BUJbI YYEEHOU PABOTHI
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4. COAEP KAHUE JUCIUMIIJINHbI
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Kontponbnas padota 1
1. O0mue npeacTaBiIeHUs Py6esxxHoe TecTHpoBaHue
00 IEKTPOXUMHUYECKUX 4 8 8 14 3ammuTa 1a60paTOPHBIX
fiporeccax pabor 1 n 2
KoHTposnb BeIIOTHEHUS
pons B/I3 (Moayns 1)
Kontponbnas padota 2
2. Ilponeccel 3amura 1ab0paTopHOi
AIIEKTPOXUMHUYECKOTO 6 4 4 17 pabots! 3
yAQICHHUA U OKHCIICHHA KonTpoJsb BeIMOSHEHUS
BJ13 (Moayns 2)




3. Ilpoueccel
(bopMUPOBaHUS TOHKUX 4 2 4 21 paboTel 4

ITIJICHOK

Konrponsnas pabdora 3

3ammTa 1abopaTopHOH

KonTtposb BbiOTHEHUS
bJ13 (Monayns 3)

4. Ilpumeps! peanuszanuu

Kontponbnas padota 4

KOHTpOJ'II) BBITIOJTHEHHU A

npUOOPHBIX CTPYKTYP. 2 2 8 bJ13 (3agaHust Mo KOHTPOIIIO
BCEX MOJIYJICH)
4.1. JlekunoHHbIEC 3aAHATHS
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1 1 [Ipenmer onexktpoxumuu. OCHOBHBIE TOHSATHS U ONPEICNICHUS.
DNeKTpOoIUTHYECKas  AUCCOLMAnus. JeKTpudeckass MpPOBOJUMOCTD
pacTBOPOB dJEKTPOJUTOB. MexaHusm oOpazoBanuss JJIC um mpupona
ANEKTPOAHOTO OTEHIIAA
2 JIBOWHOW DSJEKTPUYECKUN CIIOW BOJIU3M TOBEPXHOCTH METAJUINYECKOTO
AJIEKTPOZa M €ro CcTpoeHue. TepMOIMHAMUYECKOE BBIPAKEHHE JUIS
PaBHOBECHOTO  3JIEKTPOAHOr0  moTeHIMana.  [loaynmpoBOIHUKOBBIE
AJIEKTPOIBI B 3JIEKTPOXUMHUECKUX MPOIeccaX.
2 3 [Ipomecchl  aHOAHOTO  PAcTBOPEHHS B  TEXHOJIOTHHM  MHKpPO- |
HAHOCTPYKTYpP. AHOJHOE PaCTBOPEHHUE TOTYIIPOBOJHUKOB
4 AHOIHOE pacTBOpEHHWE B TEXHOJOTMM KPEMHHMEBBIX MHKPO- U
HaHOCTPYKTYp. KBaHTOBO-pazMepHbie 3 HEKTH B HOPHUCTOM KPEMHHUU
S) 3aKOHOMEPHOCTH 00pa3oBaHMsl OapbepHBIX AHOAHBIX OKCHIOB Ha
MOBEPXHOCTH  METAJUIOB M IOJIYIPOBOJHUKOB.  3aKOHOMEPHOCTH
00pa30BaHMs MOPUCTHIX AHOIHBIX OKCHIOB
6 Karoanoe ocaxkaeHue B TEXHOJIOTMH MHUKpPO- U HaHOCTPYKTYyp. KaronHoe
OCaXICHHE CIIJIABOB B TEXHOJOTHUHM COECTUHEHHS 3JIEMEHTOB MUKPOCUCTEM.
3 MarpuuHoe (TEMIUIaTHOE) OCaKIEHUE HUTEBUIHBIX HAHOKPUCTAJIIOB
7 XUMHUYECKUE METO/IbI MOIy4YeHUS] HAHOCTPYKTYPUPOBAHHBIX MaTEpUAIIOB:
30JIb-TeJIb CUHTE3, aTOMHO-CIIOEBOE OCaxkeHue u3 pacTBopoB (SILAR)
4 8 [IpuMeHeHne IEKTPOXUMHUECKOM 00pabOTKH MaTepraIoB B TEXHOJOTHUH

VBUC, MOMC u HaHOTEXHOJIOTHIX




4.2. TlpakTuuyeckue 3aHATHS
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1 1 2 | DneKTpoIuTHYECKas JUCCOIMALNS.
2 2 | Pacuer koHCTaHTHI paBHOBecHs. 3akoH Dapaes.
3- 4 | TepmoauHaMU4eCKOE BbIpaXXeHHE JIJIsl PABHOBECHOTO 3JEKTPOIHOIO
4 noreHuuana. Pacuer 9J1C anexTpoxumuueckux nenei. KontponbHas
pabora
5 2 | Pacuer anekTpohu3nyecKux mapamMeTpoB Mpolecca aHOAHOTO PaCTBOPEHUS
2 KpeMHUs
6 2 Pacuer auarpamwm [1yp6e st 0THOKOMITOHEHTHBIX CHCTEM.
3 7 2 | Pacuer nuarpamm ITypOe ajiss MHOTOKOMIIOHEHTHBIX CUCTEM
4 8 Hcnonb3oBanue nuarpamm [Typbe ams anexTpoXxumMudeckoi oopadboTku
Matepuainos B TexHosoruu YBUC, MOMC 1 HaHOTEXHOJIOTUSIX
4.3. JlaGopaTopHble padoThI
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1 1 4 | U3Mepenne  KOHIECHTPAIIMOHHOW  3aBUCHMOCTH  DJICKTPOIPOBOJIHOCTH
JEKTPOIIUTOB
2 4 | VI3yyeHHe KHHETHKH MPOIIECCOB aHOAHOTO OKUCIICHUS TUTAHA.
2 3 4 | ®opMupoBaHHE HAHOCTPYKTYPUPOBAHHBIX CJIOEB KPEMHHUS  METOAOM
KHUJIKOCTHOTO TPaBJICHUS C CIIOJIb30BaHUEM cepedpa Kak KaTaauzaTopa
3 4 4 | UccnenoBanue mpoiiecca 3JIEKTPOXUMHUYECKOTO dhopmupoBaHUs
METAITNYECKHX MJIEHOK U HAHOOOBEKTOB.
4.4. CamocTosiTeibHAsA padoTa CTYAeHTOB
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1-3 8 [ToaroroBka K J1abopaTopHBIM paboTam
6 BrinosnHeHue qoMalHUX 3aIaHUM 110 TEMAaM MPAKTHYECKUX 3aHATHI
4 [ToaroToBka K MpOX0XKJIEHUIO PyOSKHOTO KOHTPOJIS
4 [ToaroroBka K KOHTPOJILHBIM paboTam




8 [ToaroToBka K 3amure J1a00paTOpHBIX padboT
1-4 8 W3yuenne TeopeTndeckoro Marepuaia (B o0beMe JISKIUH 1 JJOTOTHUTEIbHbBIX
MaTEepUasIoB)
18 Brimonaenue 6ombioro nomantsero 3ananus (b13)
4 [ToaroroBka k 3a4eTy

4.5. llpumMepHasi TeMATHKA KYPCOBBIX padoT (IPOEKTOB)
He npeodycmompenuvi

5. HNEPEYEHb YYEBHO-METO/IUYECKOI'O OBECIIEUEHUA OJ151
CAMOCTOSITEJIBHOM PABOTHI
Bce yueOHO-MeTOAMYECKHE MaTepuanbl JUIsi TOATOTOBKM K TPAKTHYECKUM 3aHATHSAM U
BbINoJHEeHNI0 b/[3 npencrasiensl B coctaBe Y MK MUCHUIUIMHBI B COOTBETCTBYIOIIUX MOJYJISX
B OPUOKC, http://orioks.miet.ru/. TlogpoOHble peKOMEHIAIMKM IO TOATOTOBKE CTYAEHTOB K
KaXIOMY 3aHATHI0O U KOHTPOJILHOMY MEPOIPUATHIO C YKA3aHUEM IIPSIMBIX CCBUIOK Ha

METOMYECKUE MaTepHallbl JaHbl B METOINYECKUX YKA3aHUAX CTYACHTAM.

Moayasb 1 «O6mume nmpeacraBaeHust 00 AIEKTPOXUMUYECKUX MPOLIECCax»

v Marepuainsl 7151 BHITOJIHEHUS JOMAIIIHETO 33a/IaHusl IO TEME MPaKTUYECKUX 3aHATUM, JIJIs
MOJATOTOBKA K KOHTpOJBHOM pabGoTe 1, ans u3ydeHHs TEOpUHM B paMKax MOJATOTOBKU K
BBIMIOJTHEHUIO U 3alUTaM J1abopaTopHbIX paboT 1 u 2, maTepuansl Ui CaMOCTOSTEIbHOIO
M3YYEHHUS TEOPETUUECKOro MaTepraia (B 00beMe JIEKIUI U JOTOIHUTEIbHBIX MaTEPHAIIOB)
Monayasb 2 «I[Iponecchl 3IEKTPOXUMUYECKOTO YIAJCHUS U OKUCICHUS»

v Marepuansl JUisi BBINOJHEHUS JIOMAIIHETO 3aJlaHdsl MPAKTUYECKUX 3aHATUMA, IS
MOJTOTOBKU K KOHTPOJBHOU paboTe 2, MaTepuabl UIsl U3YUYEHHUs TEOPUH B PAMKaX MOJATOTOBKU
K BBIIIOJHEHUIO M 3aIIUTE J1a0opaTopHO paboThl 3, Marepuaibl Ui CaMOCTOSTEIHHOTO
U3y4eHHs TEOPETUYECKOT0 MaTepraia (B 00beMe JIEKIUH U TOTOJHUTEIbHBIX MAaTepHaIIOB)
Monyas 3 «IIporneccsl hopMupoBaHUs TOHKUX TUICHOK

4 Matepuansl A7 BBIIOJHEHHUS JIOMAIHETO 3aJaHUsl MPAKTHUYECKUX 3aHATHH, IS
MOJTOTOBKU K KOHTPOJBHON paboTe 2, MaTepuabl JUIsl U3yU4eHUs TEOPUU B paMKaxX MOJATOTOBKU
K BBITIOJIHCHUIO M 3aIluTe JabopaTOpHOW paboThl 4, MaTepHaybl IJisi CaMOCTOATEIBHOTO
U3YYEHHUS TEOPETUUECKOro MaTepraia (B 00beMe JIEKIUI U JOTOIHUTEIbHBIX MaTEPHAIIOB)
Monayasb 4 «IIpumepsl peanu3zanuy IpruOOPHBIX CTPYKTYP»

v Marepuansl UIsl TOATOTOBKM K KOHTPOJBHOH pabore 2, METOAMYECKHE yKa3aHHs IO
BBITIOJTHEHU IO BHB, MCTOANYCCKUC YKa3aHH 110 IIOATOTOBKE K 3a4CTy
v
6. NEPEYEHb YYEEHOM JIUTEPATYPBI
Jlureparypa
1. lNaBpunoB C.A. DIEKTPOXUMUYECKHUE TTPOIIECCHI B TEXHOJIOTUH MUKPOIJIEKTPOHUKHU U

HaHOXJIEKTPOHUKH : Yuel. mocooue / C. A. I'aBpunos, A. H. benos. - M.: Briciiee o6pa3oBanmue,
2009. - 257 c.

2. [TaceiakoB B.B. Marepuassl snekrponHoit Texuuku / B. B. Ilaceinkos, B. C. CopokuH. -
2-e u3n., nepepad. u jor. - M. : Beicias mkona, 1986. - 367 c.



http://orioks.miet.ru/

7. INNEPEYEHb ITPO®ECCHUOHAJIBHBIX BA3 TIAHHBbIX,
NHO®OPMAIIMOHHBIX CITPABOYHbBIX CUCTEM

1. ba3za janubix «TepMoanHaMU4YecKHe KOHCTAHTBHI BeHIECTB»  (XMMHUYECKOTO
dakyapTera MI'Y): caiit. — Mocksa, 1999-2020. — URL: http://www.chem.msu.ru/cgi-
bin/tkv.pl?show=welcome.html/welcome.html (nata oopamenus: 10.09.2020).

2. eLIBRARY.RU: nayuynas anexkTponHHasi OmOamoreka: cailt. — Mocksa, 2000. —
URL: https://elibrary.ru (mara o6pamenus: 11.09.2020). — Pesxxum moctyma: 1is 3aperUCTPHP.

I0JIb30BATEIICH.

3. SCOPUS: bubanorpaguyeckass u pedepaTuBHasg 0a3a [JaHHBIX HAYYHOH
nepuoauku: caiit. — URL: www.scopus.com/ (mara oOpamenus: 20.09.2020). - Pexum
JIOCTyna: JyIsl aBTOpHU3. noJib3oBareneit MUIT

4, Baza American Chemical Society (ACS): HexkomMmepueckoe HayqHOE M31aTEIbCTBO. —

Amepukanckoe xumuueckoe obmectso, 2020. — URL: http://pubs.acs.org (mara oGpamieHus:
11.09.2020). — Pexwum noctyma: CBOOOIHBIIA.

5. DJexkTponHasi Bepcusi 6a3bl 1anHbIx ECS m3narteancrBa Electrochemical Society:
Hayunoe wusmarensctBo IOP Publishing, 2020. — URL:http://ecsdl.org/ (mara oOpamieHwus:
20.09.2020). - Pexwum fgocTyma: Uisl 3aperucTpup. Moab30BaTelei.

8. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

B xome peammsanuu oO0ydeHHsS] HCIONB3YETCS CMeEIIaHHOEe o0ydeHHe (OCHOBaHO Ha
WHTETPAIlUM TEXHOJOTUH TPATUIMOHHOTO W DIIGKTPOHHOTO OOYYEHHUS, 3aMEIIEHUU YacTH
TPaIULMOHHBIX Y4eOHBIX (popM 3aHATHI popMaMU U BUIAAMH B3aUMOJEHCTBUS B 3JEKTPOHHOM
00pasoBaTenbHO Cpejie).

OcBoenne 00pa3oBaTENbHOW MPOTPAMMBI OOECIIEUYUBACTCS PECypCcaMH SJIEKTPOHHOMN
uHpopMannoHHo-oopazoBarenbHoi cpeast OPUOKC (http://orioks.miet.ru).

Jliiss B3auMOJIEHCTBUSL CTYJIEHTOB C MPEIOAaBaTelieM UCIOIB3YIOTCS CEPBUCHI 0OpaTHOM

cBs3u: paznen OPUOC «JlomaniHue 3agaHus», CEPBUC JUIsl YIIPaBICHUs IPOEKTAaMU B PEKUME
onnaitn https://trello.com/ , anekTpoHHas moura.

B mnpouecce oOyueHHs mpu NPOBEACHUM 3aHATUH M JJIsI CAaMOCTOSATEIBHOM pabOThI
UCIIONIB3YIOTCS. ~ BHYTPEHHHE  JJIEKTPOHHbIE  pecypebl:  DJIEKTPOHHBIE  IPE3CHTALINH,
dotoranepen U BUICOPOJIUKH JIEKIIUHA U MAaCTEP-KIACCOB 10 MCIOJBb30BAHUI0 000OPYIOBaHUS IS
BBIMIOJTHEHUST J1TA0OpaTOpHBIX paboT; MO BBHIMOJIHEHUIO PACUETHBIX 3aJaHHM; KOHTPOJbHBIE
tectupoBanuss B MOODLe.


http://www.chem.msu.ru/cgi-bin/tkv.pl?show=welcome.html/welcome.html
http://www.chem.msu.ru/cgi-bin/tkv.pl?show=welcome.html/welcome.html
https://elibrary.ru/
http://www.acs.org/content/acs/en/copyright.html
http://pubs.acs.org/
http://ecsdl.org/
http://orioks.miet.ru/
https://trello.com/

9. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUITIMHBI

HaumenoBanue
y4eOHBIX .
T Ocnamenni)cn, y4eOHBIX ay;mTopfm U Ilepeyenn

. NOMelleHHil VI CAMOCTOSTeIbHOI padoThl NPOrpPaMMHOI0
TOMEIICHHH LT . obecneyeHus
CaMOCTOSITEJIHLHOM
padoThI
YyeOHas TexHuuyeckue cpeacTBa 00y4eHUs: OC Microsoft
aymutopus Ne4136 | IIpoexkrop Epson EB-G5600, mynbrumeuiinsiit Windows
«JTabopatopus KOMIUIEKC, KOMITBIOTEPBI, TPHUHTEPHI MS Office
Mukpockonumn»
VYueOHast ABTOMAaTH3WPOBAHHBIN KOMIUIEKC HAHECEHUS OC Microsoft
aynuropus Ne MaTepualioB aTOMHO-Ci10eBbIM ocaxkaennem KSV | Windows
4315 Dip Coater MS Office
«Jlaboparopust [Torenuunocrar-ransBanoctat AUTOLAB Opaysep
TEXHOJIOTHH PGSTAT302 [Iporpammuoe
HaHOMaTepuayioBy | Dnexkrpoxumudeckuit komrmiekc HAHO-XT-1 obecrnieuenne HSC

KomruiekT o6opynoBanust aJis CHEMISTRY -

INEKTPOXUMHUYECKOTO (OPMUPOBAHUS
HanomatepuasioB AMMT GmbH Germany

Becbl OXAUSModelPA 214 C

cumynaTop coinHeyHoro uznydenuss NEWPORT
67005 ¢ ucrounnkom toka NEWPORT 69907
ucrounrk Toka KEITHLEY 2450
noreHuuocrar-ragpBanocraTElinsP-45X
tTepMocTaT kuakoctHoi LaudamodelAlpha
KomneroTtep ¢ 1O 1 BO3MOKHOCTBIO MOJKIIIOYEHUS
K ceTu MHTepHeT u obecrieyeHreM J10cTyna B
AJIEKTPOHHYIO HMH(POPMAIIMOHHO-00pPa30BaTEIbHYIO
cpeny MUDT

Chemical Reaction
and Equilibrium
Thermo — nns
pacuera
SJICKTPOXUMHNYCCKUX
paBHOBECHUM U
MOACIIUPOBAHUA
Pa3IMIHBIX
MPOLIECCOB B
obnactu
(bU3UYECKON XUMHUH

ITomemenue s
CaMOCTOSITCIILHOU
paboTsl

[Tomemenne, OCHAIIEHHOE KOMITBIOTEPHOM
TEXHHUKOW, C BO3MOXXHOCTBIO IMOAKITIOYCHUS K CETH
«HTepHeT» U 0OecreueHueM 10CTymna B
3JIEKTPOHHYIO HHGOPMAIIMOHHO-00pa30BaTEIbHYIO
cpeny MUDT

OC Microsoft
Windows 7

MS Office
2007/2010, Internet
Explorer/Chrome

10. ®OHZ OHEHOYHbIX CPEACTB JIs1 IPOBEPKHA

1. ®OC 1o nDoaKOMIIETEHIINHU

C®OPMUPOBAHHOCTH KOMITIETEHIIAN

OIIK-5. HMCHM Crnocoben ompenensrts IepedyeHb

PECYPCOB M TPOTPAMMHOTO OOECIIEYEeHHUsI Ui MPOSKTUPOBAHHS IPOLECCOB MONYUCHHS |
MOU(PUKAIH HAHOCTPYKTYPUPOBAHHBIX MaTEPUATIOB
2. ®OC mo nmoakomnereniuu [IK-1.HMCHM CnocobeH ocymiecTBiaaTh (HOpMUPOBaHHE
MHUKPO ¥ HAHOMATEPHAJIOB W MOIH(PHUKAIMIO TOBEPXHOCTH MAaTEPUAIIOB C HCIOIb30BAaHHEM

SJICKTPOXUMHNYCCKUX ITPOLCCCOB
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3. ®OC mno mnomkommereHnuu [IK-2HMCHM CnocobGeH oCymecTBIsATh  BBIOOD
HU3KOTEMIIEPAaTypHBIX METOJOB Il IPOM3BOJICTBA U 00PaOOTKU MOKPHITUI U MaTepHAaIOB
cDOHI[I:I OILICHOYHBIX CpGI[CTB HpeI[CTaBHeHBI OTACJIIBHBIMHAU I[OKYMGHTaMI/I n pa?)MeH_[eHBI B

coctae YMK auMCHUIUIMHBI 3JIEKTPOHHON HMH(OpPMAIMOHHOW 00pa3oBaTeNbHONW Cpebl
OPHOKC// URL: http://orioks.miet.ru/.

11. METOAUYECKHE YKA3AHUSA JISA OBYYAIOLUXCSA 11O OCBOEHUIO
JUCHUIIJTINHBI

11.1. OcoGeHHOCTH OPraHU3aALMHU MpoLecca 00yUeHust

Monayns 1 «OOmue mnpencraBieHus 00 3JIEKTPOXUMHUECKUX IpOIeccax» SBISIeTCs
06a3oBbIM Juia  Bcex mocienyoomux. Ilopsmox ocBoeHuss wmonayieir 2 «lIpomecch
AIIEKTPOXUMHUYECKOTO yaaleHus: M okucieHus» u 3 «lIpomeccbl kaTogHOro (HOpMUpPOBaAHHS
TOHKHMX IUIGHOK W HAHOCTPYKTYpP» MOXET OBITh MPOM3BOJBHBIM, HO TMoOcie Moxyns 1.
3aKounTeNbHBIM  MOAyNieM sBisgeTcs Moaynb 4 «[Ipumepsl peanuzauuy  MpHOOPHBIX
CcTpyKTyp». Ilpu m3ydenun monyns 4 3aKperuisiioTcsl 3HAHMUS TOJYYEHHBIE B TMPEABLAYIINX
MOJTYJISIX.

[Tonobnast mocnenoBaTeIbHOCTh OOYCJIOBJIEHA TEM, YTO JaHHAs IOCIEI0BaTebHOCTD
UMEET JIOTUKY W3JI0XKEHUS: KaXIbl CIHeAylomMi pasznen Uisl JOCTHKEHUS TIOHUMaHUs
UCTIONb3YyeT 0a3uCHBIC 3HAHUS MPEIBIAYIINX Pa3aesioB.

ba30BbIM sBISIETCS IEPBBIN pa3ell, NOCBAIIECHHbBIN U3YYEHUIO OCHOB U 3aKOHOMEPHOCTEN
AIIEKTPOXUMHUYECKHUX MPOIECCOB, UTO TPeOyeT YBEIMUYUTHh ayAUTOPHOE BpEMs, BBIJENIsIEMOE Ha
OCBOEHUE JIAaHHOTO pa3jera.

Heo6xomumo ynenuth 0co00€ BHUIMaHNE U3YICHUIO TEM:

- DIIeKTPOIUTUYECKAs TUCCOLUALIUA.

- Mexanusm ob6pazoBanust IJ1C 1 mpupoa 3JIeKTPOAHOTO TOTCHIIHATIA.

- OCHOBHBIE TPUHIIMITBI KWHETHUKHU 3JIEKTPOIHBIX TPOIECCOB

CamocrodarenbHas paboTa CTYAEHTOB HalpaBlieHAa Ha MPEIBAPUTENBHYIO MOJITOTOBKY K
NPaKTUYECKUM  3aHATUSAM: MOATOTOBKAa K  Ja0OpaTOpHBIM  paboTaM U MpopaboTKa
TEOPETUYECKOr0 MaTepuaja JUisi CEMHUHAPCKUX 3aHATUH, BBIIOJIHEHUIO OOJIBLIOrO JOMAIIHETOo
3a/laHusl.

Bonbiioe nomaiinee 3ajaHue COACPKHUT 2 YaCTU: PELICHUS TUIOBBIX 3a/lad U pacueT, u
noctpoenue nuarpamm Ilypbe ans 3amaHHOro Mmarepuana 1o BapuaHTaMm. PacueTHas dacthb
JOJKHA COJEp)KaTh ypPaBHEHUS XHMHUYECKUX pEaKIUil, MPOTEKAIOIIUX B CUCTEME, BBIBOJ
ypaBHeHu HepHcra, moctpoenue nuarpammel [lypOe, onpeneneHue xapakTepHbIX o0siacTeld Ha
ayarpaMMme JUis 33JaHHOr0 MarepHaia, U (OpMyTUPOBKY M apryMEHTAIMIO BbIOOpa pEKUMOB
JUISL CO3/1aHUsl HAHOCTPYKTYP U IUIEHOK 33/IaHHOT0 MaTepuaia 3JeKTPOXUMUYECKUMHU METOJaMH.
BoeinonHeHue pacyeTHON YacTH OCYIIECTBISETCS B XOJ€ BBINOJIHEHHS JAOMAIIHMX 33JaHUN
NpakTU4Yeckux 3aHsATuil 6-8. KouTponpHble pyOexu no cnaue bB/13: 8-as menens (1 yacte), u
15-as Henens cemectpa (2 yacTh).

HaunGonee cmoxubie u TpoOJEMHBIE BOIPOCH Kypca MOTYT OBITh pPa3bsiCHEHBI
oOydJalomuMcss BO BpeMs OYHBIX KOHCYJIbTAalMd U JUCTAHLUMOHHBIX KOHCYJNbTALUHA C
UCIIOJIb30BAaHNEM COBPEMEHHBIX KOMMYHUKAIIMOHHBIX IIAT(OPM U 3JIEKTPOHHOI MOYTHI.

3ayer mpoXoaAUT B GOpPME BBITOJIHEHUS 3a1aHUH I IPOMEKYTOUHON aTTeCTAIUH.
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11.2. CucremMa KOHTPOJIS H OLIEeHHBAHHSA

JIIst OUEHKH yCTIEBAEMOCTH CTYLEHTOB IO JMCLMILTHHE HCIONB3YETCS HAKOIHTENbHAS
fannpHas cuCTEMA.

llo 3aBepmienno M3ydeHHs MUCLMILTMHBI TPETYyCMOTPEH 3au8T C OLEHKOW. Bammamu
OLCHHBAIOTCA: BBIINOJIHEHHE KaX[Or0 KOHTPOJIBLHOTO MEPONPUSATHS B ceMectpe (B cymme 71
Gasn), akTUBHOCTh B cemecTpe (B cymme 19 Gammos) u ciaga 3avera (10 6asutos). Ilo cymme
0allIoB BBICTABISETCA MTOTOBas OleHKa 10 mpeameTy. CTpykTypa u rpaduk KOHTPOJIBHBIX
Meponpuatuii gocryned B OPMOKC// URL: http://orioks.miet.ru/

Ilomyyenne GamwioB 1m0 BceM KOHTPONBHBIM MEPONPHSTHSAM B TEYeHHE CeMecTpa
00s3aTeNbHO.

[Ipw BEICTABJIEHMH HTOTOBOH OLEHKH HCIIOJB3YETCS LIKANA, PHBEIEHHAs B TabmuIIe:

Cymma 6aioB Onenka
Menee 50 2

50-69 3

70 — 85 -

86 —100 5
Paszpaborunku: E /(
Houent Mucturyra IIMT, x.T.1. \‘\ A.A.JlpoHOB
Cr. nmpenonasarens Muctutyra [IMT - % 1O.B.Haszapkuna

V&
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Pabouas nmporpamMma JMCLIUIITIUHBI «Huskotemneparypubie METO/IBI CHUHTE3a
HAaHOCTPYKTYPHPOBAHHBIX ~ MaTCpHAliOB» [0  HalpaBleHHMI0  TOAroToBkH  22.03.01
«MatepraiioBeienre W TEXHONOTHH MAaTEpPHATIOBY, HANPABIEHHOCTH (podmiro) « TeXHomorHu
MaTepHaIOB W HAaHOCTPYKTyp» paspabotaHa B Muctutyte [IMT M yTBep)IeHA Ha 3acenaHuu
Yuenoro cosera MuctuTyTa 30 centabps 2020 roaa, mpotokon Ne 39

Vs v
3am. nupektopa UucTHTyTA

/ / vz
K.T.H., JOIEHT (‘/ / / /A.B. Xene3rsxopa/

Jlucr corsiacoBanus

Pabouas mporpamma cornmacoBana ¢ IIeHTPOM IOATOTOBKM K aKKpEIWTAIMH M HE3ABHCUMOM
OLICHKH KayecTBa

745l
Hagansuuk AHOK [ %4 / U.M.Hukymuna /

Pabouas nporpamma cornacosana ¢ 6ubmuotexoit MUDT

oy
Jupextop 6uOIHOTEKH %/f / T.I1.®umunmoga /
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