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1. IHEPEYEHD IINTAHUPYEMBIX PE3YJIBTATOB ObYYEHUA
JlMcuuIuiiHa yJ9acTByeT B (POPMHUPOBAHUM CIEIYIOIUX KOMIIETEHIMI 00pa3oBaTeIbHON

POTPAMMBI:

Komnerenmun/

NOAKOMIIEeTEeHIINH, NHaukaTopbl 10CTHKEHUST KOMITETeH it/
Komnerenmuu OIT .

(popmupyembie B MOJAKOMIIeTeH Ui

AUCHUIIJINHE
OIIK-5 Cnocoben OIIK-5.HMCHM 3HaHUsA: PECYpPCOB U MPOrPAMMHOTO
peuaTh Hay4yHo- Crniocoben obecrnieueHus Uit MOJACTUPOBAHUS U
HCCIICA0BATCIILCKIE ONpEeIEATh aHaJIM3a MPOIIECCOB MOJYyUYEHUS U
3a/1auu pu MepeueHb PecypcoB | MOAUDHUKAIIMN HAHOCTPYKTYPUPOBAHHBIX
OCYIIECTBIICHUU u MPOrPaMMHOTO | MAaTEPUAJIOB
npodecCHOHATbHON obecrnieueHUS U1 | YMeHMsI: HaXOIUTh JTJaHHBIC IS
JIEeITCIIBHOCTH C MIPOCKTUPOBAHUS MOJICIIUPOBAHUS MTPOIIECCOB MOTYUCHUS U
MpUMEHEHUEM MPOIIECCOB MoAU(HUKAIIMH HAHO-CTPYKTYPHUPOBAHHBIX
COBPEMEHHBIX MOJTyYCHUS U | MaTepuajoB M paboTaTh B
UH(OPMAIMOHHBIX MoauduKaIuu COOTBETCTBYIOIIUX MPUTIOKEHUSIX
TEXHOJOTHH 1 HAaHOCTPYKTYpHpoBa | ONBIT AeATEJBLHOCTH: BEIOOD U
MIPHUKITATHBIX HHBIX MaTepUAIOB UCTIOJIb30BaHNE HEOOXOAUMBIX PECYPCOB U
anmaparHo- MPOrPaMMHOTO 00ECTICUSHUS st
MIPOTPaMMHBIX CPEACTB MIPOCKTUPOBAHUS TTPOLIECCOB MOTYUCHUS U

MoAM(HUKAIIMHT HAHOCTPYKTYPUPOBAHHBIX
MaTepHaoB

Komnerenmus IIK-1 «CnocoOGen pa3pabaTsiBaTh M OOOCHOBBIBAaTh MOJCPHHU3ALINIO
TEXHOJIOTUYECKUX JIMHUHM, MPOIECCOB HM3MEPEHUIl mapaMeTpoB M MOIM(UKAIUH CBOWCTBY
chopMmynupoBaHa Ha OcCHOBe mpodeccuoHanbHoro cranpapra 40.104 TIpodeccronanbHbBIIH
crangapT «CrnenuanucT o U3MEPEHUIO TapaMeTpoB U MOIU(UKAIIMH CBOMCTB HAHOMATEPHAJIOB
U HAaHOCTPYKTYP»

O6o6mennas tpynoBass ¢yakuus 40.104 C [6] CoBepiieHCTBOBaHHE TPOIECCOB M3MEPEHUM
napaMeTpoB U MoJU(UKAIIMK CBONCTB HAHOMATEPUAJIOB U HAHOCTPYKTYP

TpynoBass dynkums 40.104 C/02.6 MopepHu3aius CYyIECTBYIOIUX 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 Hay4Ho — ucciedogamenvckuil | 3HaAHUSA: OCHOBHBIX TUIIOB
Cnocoben mun 3a0au: AJIEKTPOXUMHYECKHUX MPOIIECCOB,
OCYILECTBIIATh - CoBepIIeHCTBOBaHHE OCHOBHBIX [TAPaMETPOB
(dbopMHpOBaHKE MUKDPO- | IPOLIECCOB H3MEPEHHIA IIEKTPOXUMHUYECKUX MTPOLIECCOB,
Y HAHOMAaTepHUaJIoB U napaMeTpoB U MOJU(PHUKAIIMUA | OCHOBHBIX (DaKTOPOB, BIMSIOIINX
MO (UKAITIIO CBOWCTB HAHOMATEPHUAJIOB U | Ha KAYeCTBO 0OpabOTKH
MOBEPXHOCTHU HAHOCTPYKTYP MOBEPXHOCTHU
MaTepuasoB ¢ - JJaboparopno- HU3KOTEMIIEPaTyPHBIMU




HUCITOJIb30BAHUEM
QJICKTPOXUMHUYCCKUX
MPOLIECCOB

AHAJIUTHYCCKOC

HAaHOCTPYKTYPUPOBAHHBIX
KOMITO3UILIMOHHBIX
MaTEpUaJIOB

COIIPOBOXKJCHHUE Pa3pabOTKu

XUMHUYECKHMH METOAAMH,
KIaccudukanuu obiactel Ha
nuarpamme [lyp6e, MmeToauku
NOJTy4eHUsI KOH(POPMHBIX
HOKPBITUH HU3KOTEMIepaTypHbIMU
XUMHYECKUMH METOAAMU;
YMeHus: pacuera napaMeTpoB
EKTPOXUMHUYECKHX MPOLIECCOB
00pabOTKH OBEPXHOCTH;

OnbIT AeATeIbHOCTH: TTIOATOTOBKA
IPOBEICHUS TEXHOIOTMYECKIX
OIEpALNi IOJy4YEHHUS],
MOIU(pHUKALMY HAHOMATEpHAJIOB U
CTPYKTYp Ha UX OCHOBE

Komnerennusi IK-2 «CrnocobGeH opraHuW30BBIBaTh M AHATUTHYECKH COMPOBOXKIATH

BBITIOJIHEHUS] HAYYHO-UCCIIEI0BATEIbCKUX PadOT MO 3aKpEeIUIEHHON TeMaTHKe» c(hopMyIHpOBaHa

Ha  OCHOBC

npo¢eCcCHOHATBHOTO

CTaHaapTa

26.006

«Crnenmanuct 1o pa3paboTke

HAaHOCTPYKTYPUPOBAHHBIX KOMITO3UIIMOHHBIX MATEPUATIOBY
O60o0mennass TpyaoBasi pynkuus - A [6] JlaGopaTopHO-aHAIUTUYECKOE COIMPOBOXKICHUE

pa3paboTKU HAHOCTPYKTYPHUPOBAHHBIX KOMIIO3UIIMOHHBIX MaTepUaoB

TpynoBass ¢yukuust - A/03.6 Ilombop TEXHOJOTMYECKUX IMapaMETpPOB IMpolecca s
MPOU3BOJICTBA HAHOCTPYKTYPUPOBAHHBIX KOMIIO3UI[MOHHBIX MAaTepuaioB C 3aJaHHBIMU
CBOMCTBaMH
IMogxkoMneTeHnnM, .
3anaum npodeccuoHanbHoil | UHAMKATOPBI JOCTHKEHUS
(popmupyembie B .
AesITeJIbHOCTH NMOJAKOMIIeTeHI Ui
AUCHMILINHE
NK-2.HMCHM Hay4Ho — ucciedosamenvckull | SHaHUSA: HU3KOTEMIIEpaTypPHBIX
Cnocoben mun 3a0ay: METOIOB MOJyUYCHHS
OCYILIECTBIISTh - Opranuzaiys BbIIIOJHEHUS | HAHOCTPYKTYPUPOBAHHBIX
BBIOOD HAyYHO-UCCIIEIOBATENIbCKUX | MaTE€pPHaiOB, UX TEXHOJIOTUYECKUX
HU3KOTEMIIEPATYPHBI | paboT MO 3aKPEIUICHHOM rnapameTpoB

X METOOB JIsI
MIPOU3BOJICTBA U
o0paboTku
MOKPBITUIA U
MaTepuasoB

TEMaTUKe
- JlaGopaTopHo-
AHAJIMTHYCCKOC
CONPOBOXKJCHNE Pa3pabOTKH
HAHOCTPYKTYPUPOBAHHBIX
KOMITO3HUIIMOHHBIX
MaTepruaioB

YMeHusi: onpeaeneHue mno
MMEIOIIMMCS TEOPETUYECKUM TaHHBIM
JOIYCTUMBIX IHANa30HOB
TE€XHOJIOTUYECKHUX ITapaMETPOB IS
IIOJIyYEHUS 3aJaHHBIX
HAaHOCTPYKTYPUPOBaHHBIX
MaTEpHaJIOB

OnebIT 1eATeTbHOCTH: ITPOBEICHUE
U3MEPEHUH IIapaMeTPOB
HaHOMAaTepHaJIOB U CTPYKTYp
JJIEKTPOHHOU TEXHUKH




2. MECTO JAUCHUIIVIMHBI B CTPYKTYPE OBPA3OBATEJBHOM
IMPOI'PAMMBbI

JlucuumiuHa BXOJUT B 00s3aTenbHYI0 dacTh broka 1 «Jlucuumiauabl (MOTYITH)»
00pa3oBaTeNbHON IPOTPAMMBI.

W3ydyenne naHHON AUCHMILTUHBI O0a3WpyeTcs Ha 3HAHUSAX, TPUOOPETECHHBIX CTYICHTAMH
MIPY U3YYECHUU TUCHUIUINH: «XUMUsD», «Dusnkan, «Puzndeckas XuMusy, « DU3NKO-XUMHUYECKHE
OCHOBBI TE€XHOJIOTMM HMHTETPAIBHBIX MHUKPO- U HAaHOCTPYKTYp», «OO0IIee MaTepuaIoBeICHHUE.
SIBnsieTcs MpeANIeCTBYIOMICH 151 TPOX0XKICHHS MPAKTUKU W BBITIOJIHEHHS BBITYCKHOM PaOOTHI.

Bxomneie TpeOoBaHUS K IUCHUIUIMHE: 3HAHUE OCHOBHBIX THIIOB MaTEPHAIOB U HUX
CBOICTB; COJIEpP’KaHUSI OCHOBHBIX 3aKOHOB XUMHUU, XUMHUECKUX U (PH3UKO-XUMUYIECKUX CBOWCTB
Pa3IMYHBIX CUCTEM U BELIECTB; MPUHUMUIIOB, JISKAIIUX B OCHOBE TEXHOJIOTMYECKUX MPOLIECCOB;
YMEHHE BBIICIIATh OCHOBHBIE MapamMeTpbl TEXHOJOTHYECKOIO IPOLECCA; HABBIKU IPOBEICHUS
TEPMOJMHAMUYECKUX PACUETOB U aHAJIM3a CBOMCTB MaTEPUAJIOB.

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




3. Ilpoueccsl

Konrponsnas pabdora 3

3ammTa 1abopaTopHOH

(bopMUPOBaHUS TOHKUX 4 2 4 21 paboTel 4

ITIJICHOK

KonTtposb BbiOTHEHUS
bJ13 (Monayns 3)

4. Ilpumeps! peanuszanuu
npUOOPHBIX CTPYKTYP.

Kontponbnas padota 4

KoHTpoib BeITIOTHEHUS
bJ13 (3agaHust Mo KOHTPOIIIO

BCEX MOJIYJICH)

4.1. JIeKINOHHBIE 3AHATHSA

Ne moayis

JMUCIHUAILTIUHBI

Ne nexnumn

(yachbl)

Kparkoe cogep:kanue

—

—

o O0neM 3aHaTHH

[Ipenmer onexktpoxumuu. OCHOBHBIE TOHSATHS U ONpEIENICHUS.
DNeKTpOoIUTHYECKas  AUCCOLMAnus. OJEeKTpudeckass MpPOBOJUMOCTD
pacTBOPOB dJEKTPOJUTOB. MexaHusm oOpazoBanuss JJIC um mpupona
ANEKTPOAHOTO OTEHIIAA

JIBOWHOW DSJEKTPUYECKUNA CIIOW BOJIU3M TMOBEPXHOCTH METAJUINYECKOTO
JJIEKTPOJa M €ro CcrpoeHue. TepMOAMHAMUYECKOE BBIPAXKCHUE I
PAaBHOBECHOI'O  JJIGKTPOJHOTO  IoTeHuuana.  [lomynpoBOIHUKOBBIE
3JIEKTPOJBI B JJIEKTPOXUMUYECKUX ITPOLIECCAX.

[Ipoueccel  aHOOHOTO  PACTBOPEHHMST B TEXHOJOTUHM  MHUKpPO- U
HAHOCTPYKTYpP. AHOJHOE PaCTBOPEHHUE TOTYIIPOBOJHUKOB

AHOHOE pACTBOpEHHE B TEXHOJOTMM KPEMHHUEBBIX MHKPO- U
HaHOCTPYKTYp. KBaHTOBO-pazMepHbie 3 PEKTH B HOPHUCTOM KPEMHHUU

3aKOHOMEPHOCTH 00pa3oBaHMsl OapbepHBIX AHOAHBIX OKCHIOB Ha
MOBEPXHOCTH  METAUVIOB M MOJYINPOBOJHUKOB.  3aKOHOMEPHOCTH
00pa30BaHMs MOPUCTHIX AHOJAHBIX OKCHJIOB

Karoanoe ocaxkaeHue B TEXHOJIOTMH MHUKpPO- U HaHOCTPYKTYyp. KaronHoe
OCaXICHUE CIIJIABOB B TEXHOJOTHUH COETUHEHHS 3JIEMEHTOB MUKPOCUCTEM.
MatpuyHoe (TeMIUIaTHOE) OCaXACHNE HUTEBUIHBIX HAHOKPUCTAIIIIOB

XHUMHUYECKHE METOJIbI MOITYYEHHS] HAHOCTPYKTYPUPOBAHHBIX MAaTEpPUAJIOB:
30J1b-T€JIb CUHTE3, aTOMHO-CJIOEBOE OcaxkeHHne u3 pactBopos (SILAR)

[IpuMeHeHne IEKTPOXUMHUECKON 00pabOTKH MaTepraIoB B TEXHOJOTHUU
VBUC, MOMC u HaHOTEXHOJIOTHIX




4.2. IlpakTuyeckue 3aHATHS

S | =
2
Z 2 | B
B = o =
E Eld 8§ 8 ~
= = H S 5
S == =03 HaumenoBanue 3aHATHSA
S EfEds5E
q 2
z = g8
o o
Z
1 1 2 | DneKTpoIuTHYECKas TUCCOLUALUS.
2 2 | Pacuer xoHCcTaHThI paBHOBecHs. 3aKoH Dapajes.
3- 4 | TepmoanHaMUUYECKOE BBIPaKEHUE [T PABHOBECHOTO 3JIEKTPOJIHOTO
4 noreHuuana. Pacuer 9J1C anexTpoxumuueckux nenei. KontponbHas
pabora
5 2 | Pacuer anekTpou3HUECKUX MapaMeTpoB MPOIecca aHOAHOTO PAaCTBOPEHUS
2 KPEMHHUS
6 2 Pacuer auarpamwm [1yp6e st 0THOKOMITOHEHTHBIX CHCTEM.
3 7 2 | Pacuer nuarpamm [lypOe 1y1st MHOTOKOMITOHEHTHBIX CHUCTEM
4 8 2 | Ucnonb3oBanue quarpamm IlypOe miist anekTpoxumMuyeckon 00paboTKu
Matepuainos B TexHosoruu YBUC, MOMC 1 HaHOTEXHOJIOTUSIX
4.3. JlaGopatopHblie padoThI
=
=
32 | E
g =l e &
> S|E 45 3
S Ela & § Hanvenonanue 3ansTHS
L
- g8 2
2 e
Sl o
Z
1 1 4 | 3MepeHne  KOHIICHTPAIMOHHOMW  3aBUCUMOCTH  3JIEKTPONPOBOJIHOCTH
JEKTPOIIUTOB
4 | M3y4yeHne KMHETUKH NPOLIECCOB aHOJHOTO OKUCIIEHHS TUTAHA.
2 3 4 | ®opMupOBaHUE HAHOCTPYKTYPUPOBAaHHBIX CJIOEB KPEMHHS  METOAOM
KHUJIKOCTHOTO TPaBJICHUs C MCIIOJIb30BaHUEM cepedpa Kak KaTaauzaTopa
3 4 4 | UccnenoBanue nporecca 3JIEKTPOXUMHUYECKOTO dhopmupoBaHUs
METAITNYECKHX MJIEHOK U HAHOOOBEKTOB.
4.4. CamocTosiTeqIbHAs1 pa0d0oTa CTY/ICHTOB
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1-3 8 [ToaroToBka K 1a00paTOpHBIM padoTaM
6 BrinosHeHne JoOManIHuX 3aJaHUi IO TEMaM MPAKTUYECKUX 3aHATUN
4 [TonroroBka K MpOX0XAEHUIO pyOEKHOTO KOHTPOJIS
4 [ToxroroBka K KOHTPOJIBHBIM paboTam




8 [ToxroroBka Kk 3amure 1a00paToOpHBIX paboOT
1-4 8 N3ydenue TeopeTnyeckoro mMarepuaia (B 00beMe JEKIHUN U TOTOIHUTETbHBIX
MaTepuaioB)
18 Brimonaenue 6ombioro nomarrHero 3ananus (bJ13)
4 [ToaroroBka K 3auery

4.5. llpumMepHasi TeMATHKA KYPCOBBIX padoT (IPOEKTOB)
He npeodycmompenuvi

5. HNEPEYEHb YYEBHO-METO/IUYECKOI'O OBECIIEUEHUA OJ15
CAMOCTOSITEJIBHOM PABOTHI
Bce yueOHO-MeTOAMYECKHME MaTepuanbl JUIsi TOATOTOBKHM K TPAKTUYECKUM 3aHATHSAM U
BoINoJHEeHNI0 BJ[3 mpeacrtasinensl B coctae Y MK IUCHUIUIIMHBI B COOTBETCTBYIOIINX MOIYISAX
B OPUOKC, http://orioks.miet.ru/. [TogpoOHBIE peKOMEHIAIMK TIO MOJATOTOBKE CTYIACHTOB K

KOKJIOMY 3aHSATUIO M KOHTPOJIBHOMY MEPONPUITHIO C YKa3aHUEM NPSIMBIX CCBUIOK Ha
METOAMYECKUE MaTepHalibl JaHbl B METOANYECKUX YKa3aHUSIX CTYICHTAM.

Moayasb 1 «O6mme nmpeacraBaeHust 00 AIEKTPOXUMUYECKHUX TPOLIECCax»

v Marepuansl Jj1s1 BHIITOJIHEHHUS JOMAIIIHETO 33a/IaHusl IO TEME MPaKTUYECKUX 3aHATUM, IS
MOJATOTOBKA K KOHTpOJBHOM pabGoTe 1, ans u3ydeHHS TEOpUHM B paMKax MOJATOTOBKU K
BBIMOJTHEHUIO U 3alUTaM JabopaTopHbIX paboT 1 u 2, maTepuanbl Ui CaMOCTOSTEIbHOIO
M3YYEHHUS TEOPETUUECKOro MaTepuaia (B 00beMe JIEKIUI U JOOIHUTEIbHBIX MaTEPHAIIOB)
Monayasb 2 «I[Iponecchl 3IEKTPOXUMUYECKOTO YIAJCHUS U OKUCICHUS»

v Marepuanbl JUisi BBINOJHEHUS JIOMAIIHETO 3aJlaHdsl MPAKTUYECKUX 3aHATUM, IS
MOJITOTOBKU K KOHTPOJBHOU paboTe 2, MaTepuabl UIsl U3YU4EHHUs TEOPUH B PAMKaX MOJATOTOBKU
K BBIIIOJHEHUIO M 3aIIUTE J1a0opaTopHO paboThl 3, Marepuasibl Ui CaMOCTOSTEIHLHOTO
U3y4eHHs TEOPETUYECKOT0 MaTepHaia (B 00beMe JISKIUH 1 TOTTOJIHUTEIbHBIX MAaTepHaIIOB)
Monyas 3 «IIpomeccsl hopMupoOBaHUS TOHKUX TUICHOK»

v Marepuansl Uisi BBINOJHEHUS JIOMAIIHETO 3aJaHUsl MPAKTUYECKUX 3aHATHM, IS
MOJTOTOBKU K KOHTPOJBHON paboTe 2, MaTepuabl JUIsl U3y4eHUs TEOPUU B paMKaxX MOJATOTOBKU
K BBIMOJHEHUIO W 3aIlUTe J1IabopaTopHOW paboThl 4, Marepuanbl Uisl CaMOCTOSITEIIbHOTO
M3YYEHHUS TEOPETUUECKOro MaTepraia (B 00beMe JIEKIUI U JOOIHUTEIbHBIX MaTEPHAIIOB)
Moayasb 4 «[Ipumepsl peanuzanuu IpuOOPHBIX CTPYKTYP»

v Marepuansl JUIsi TOATOTOBKM K KOHTPOJBHOH pabore 2, METOAMYECKHE yKa3aHHs IO
BBITTIOJTHEHUIO BHB, MCTOANYCCKUC YKa3aHHU 110 IIOATOTOBKE K 3a4CTy
v
6. NEPEYEHb YYEFHOM JIUTEPATYPBI
Jlureparypa
1. lNaBpunoB C.A.. DIE€KTPOXUMHUYECKHUE MTPOILIECCHI B TEXHOJIOTUH MUKPOAJIEKTPOHUKHU U

HaHOAJIeKTpOHUKH [ Tekct] : Yueb. mocodue / C. A. I'aBpunos, A. H. benos. - M.: Beiciiee
obpa3zoBanue, 2009. - 257 c.

2. [TaceiakoB B.B. Marepuanst snektponnoit texuuku [Tekct] / B. B. Ilaceiakos, B. C.
CopokuH. - 2-e u3j., nepepad. u gom. - M. : Beicmas mkona, 1986. - 367 c.



http://orioks.miet.ru/

7. INNEPEYEHb INTPO®ECCHUOHAJIBHBIX BA3 TAHHBIX,
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1. baza gannbix «TepMoauHaMMuyecKHe KOHCTAHTHI BeMIECTB» (XMMHYECKOTO
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bin/tkv.pl?show=welcome.html/welcome.html (naTa o6pamenns: 10.12.2024).
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MIOJIb30BATEIICH.

3. SCOPUS: bubanorpapuyeckass u pedepaTuBHass 0a3a [JaHHBIX HAYYHOM
nepuoauku: cait. — URL: www.scopus.com/ (mara oOpamenus: 20.11.2024). - Pexum
JIOCTyna: JyIsl aBTOpHU3. noJib3oBareneit MUIT
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AmMepukaHckoe xumudeckoe obOmiectBo, 2021. — URL: http://pubs.acs.org (mara oOpamieHus:
11.11.2024). — Pexxum nocrtymna: CBOOOAHBIH.
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20.11.2024). - Pexxum noctyna: Uisl 3aperuCTpUp. MOJIb30BATENEH.

8. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

B xome peamuzanuu oOydeHHUsT HCHOIB3YETCSl CMEIIaHHOEe OOydeHHe (OCHOBAaHO Ha
HWHTCIrpaliuiu TEXHOJIOTUI TPAAULUOHHOI'O W JJICKTPOHHOI'O OGy‘-IGHI/I}I, 3aMCIICHUN 4YacCTUu
TPaIULUOHHBIX YUeOHBIX (popM 3aHATHI popMaMu U BUIAAMH B3aUMOJEHCTBUS B 3JIEKTPOHHOM
00pasoBaTenbHON Cpejie).

OcBoenne 00pa3oBaTEPHOW MPOTPAMMBI OOECIIEUYUBACTCS PECypCcaMH SJIECKTPOHHOMN
nHpopmarnmonHo-o6pazoBatenbHOM cpeasl OPMOKC (http://orioks.miet.ru).

Jliis B3auMOJIEHCTBUSL CTY/IEHTOB C MPEIOAaBaTelIeM UCIOIB3YIOTCS CEPBUCHI 0OpaTHOM
cBs3u: paznen OPUOC «JlomaniHue 3agaHus», CEPBUC JUIsl YIIPaBICHUs IPOEKTAMHU B PEKUME
onnaiu https://trello.com/ , anexTpoHHas moYTa.

B mnpouecce oOyueHHs mpu NPOBEACHUM 3aHATUH M JJIsI CAaMOCTOSATEIBHOM pabOTHI
UCIIOJB3YIOTCS. ~ BHYTPEHHHME  JJICKTPOHHbIE  pecypcbl:  JJIEKTPOHHBIE  IIPE3EHTALMH,

dotoranepen U BUICOPOJIUKH JIEKIIUHA U MAaCTEP-KJIACCOB 10 MCIOJb30BAHUI0 000OPYIOBaHUS IS
BBIMIOJTHEHUST J1TA0OpaTOpHBIX paboT; MO BBHIMOJIHEHUIO PACUETHBIX 3aJaHHi; KOHTPOJIbHBIE
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 OBECIIEYEHHUE JTUCHUIIVINHbI

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

. NOMelleHHil VI CAMOCTOSTeIbHOI padoThl NPOrpPaMMHOI0
TOMEIICHHH LT . obecneyeHus
CaMOCTOSITEJIHLHOM
padoThI
YyeOHas TexHuyeckue cpeacTBa 00y4eHUs: OC Microsoft
aynuropust Ne4136 | IIpoexrop Epson EB-G5600, mynbTuMe IMIHBIN Windows
«JTaGopatopus KOMIUIEKC, KOMITBIOTEPBI, TPUHTEPHI MS Office
Mukpockonumn»
VYuebHas ABTOMaTH3WPOBAHHBIN KOMIUIEKC HAHECEHUS OC Microsoft
ayauropus Ne MaTepHajioB aTOMHO-CJIOeBBIM ocaxkaenneM KSV | Windows
4315 Dip Coater MS Office
«Jlaboparopust [Torenuunocrar-ransBanoctat AUTOLAB Opaysep
TEXHOJIOTUH PGSTAT302 [IporpammHuoe
HaHOMaTepuanoB» | DnekTpoxumudeckuit kommiekc HAHO-XT-1 obecnieuenne HSC

KomruiekT o6opynoBanust aJis CHEMISTRY -

INEKTPOXUMHUYECKOTO (OPMUPOBAHUS
HanomateprasioB AMMT GmbH Germany

Becel OXAUSModelPA 214 C

CUMYJIATOp coiaHeuHoro uzinydenuss NEWPORT
67005 c ucrounukom Toka NEWPORT 69907
ncrounuk Toka KEITHLEY 2450
rmore”muocrar-raisadocrarElinsP-45X
tepmocTar xxkunkoctHoi LaudamodelAlpha
Kommnerotep ¢ I1O 1 BO3MOKHOCTBIO MOJKIIIOYEHUS
K ceTu MHTepHeT u obecriedyeHreM J0cTyna B
3JIEKTPOHHYIO HMH(POPMAIIMOHHO-00Pa30BaTEIbHYIO
cpeny MUDT

Chemical Reaction
and Equilibrium
Thermo — mist
pacuera
AIIEKTPOXUMUYECKUX
paBHOBECHUM U
MOJIETTUPOBAHUS
Pa3IUYHbIX
IIPOLIECCOB B
obnactu
(bU3UYECKON XUMHUH

ITomemenue s
CaMOCTOSITCIILHOU
paboTsl

KomMrmbroTepHast TeXHUKA C BO3MOKHOCTHIO
MOJKIIIOUeHUs K ceTu «HTepHe™ 1
o0ecIieYeHHEeM JIOCTYTIa B AJIEKTPOHHYIO
nHpopManmoHHO-00pa3oBaTenbHy0 cpeny MUDT

OC Microsoft
Windows 7

MS Office
2007/2010, Internet
Explorer/Chrome

10. ®OHJ OHEHOYHbIX CPEACTB UIsA IPOBEPKH

C®OPMUPOBAHHOCTH KOMITIETEHIIAN

1. ®OC no noakommereniuu OINK-5.HMCHM CnocobeH onpeaensts nepeueHb pecypcoB

U TIPOrPAMMHOTO OOECTICYCHHUS TSl TIPOCKTHPOBAHUS MPOIECCOB MOMYyYCHHUST M MOJU(PHUKAIINN
HAHOCTPYKTYPHUPOBAaHHBIX MaTEPUAIOB
2. ®OC mo nmoakomnereniuu [IK-1.HMCHM Cnocoben ocymiecTBiaarh (HOpMUPOBaHHE
MHUKPO ¥ HAHOMATEpHaJIOB W MOIM(PHUKAIMIO TOBEPXHOCTH MATEPUAIIOB C HCIOIb30BAaHHEM

SJICKTPOXUMHNYCCKUX ITPOICCCOB
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3. ®OC mno mnomkommereHnuu [IK-2.HMCHM CnocobGeH oCyImecTBIsATh  BBIOOD
HU3KOTEMIIEPAaTypHBIX METOOB Il IPOM3BOJICTBA U 00PaOOTKH MOKPHITUI U MaTepHAaIOB
cDOHI[I:I OILICHOYHBIX CpGI[CTB HpeI[CTaBHeHBI OTACJIIBHBIMHA I[OKYMGHTaMI/I n pa?)MeH_[eHBI B

coctae YMK AMCHUMIUIMHBI 3JIEKTPOHHON HMH(OpMAMOHHOW 00pa3oBaTeNbHONW —Cpedbl
OPUOKC// URL: http://orioks.miet.ru/.

11. METOANYECKHUE YKA3AHHUS JUISI OBYUAIOIAXCS 10 OCBOEHUIO
TACIATLITAHBI

11.1. OcoGeHHOCTH OpraHu3anuu npouecca o0y4eHus

Monayns 1 «OOmue mnpencraBieHus 00 3IEKTPOXUMHUECKUX IpOIeccax» SBISETCs
06a3oBbIM Juig  Bcex mocienyoomux. Ilopsmox ocBoenuss wmonayieir 2 «lIpomecch
AIIEKTPOXUMHUYECKOTO yJaleHus: M okucieHus» u 3 «lIpomecchl kaTogHOro (HOpMUpPOBAHHS
TOHKHMX IUIGHOK W HAHOCTPYKTYpP» MOXET OBbITh IPOM3BOJBHBIM, HO Mocie Moxayas 1.
3aKIIOYUTENbHBIM  MOAYJIEM siBIsieTcs Moayiab 4  «Ilpumepsl peanu3anuu mpuOOPHBIX
CTpyKTyp». Ilpun m3yueHun moayns 4 3aKpeIuvIslOTCS 3HaHMSA, MOJYYEHHbIE B MPEAbLIYLINX
MOJTYJISIX.

[TonoGHast mociiegoBaTeNbHOCTE OO0YCIOBJICHAa TEM, YTO JaHHAs IOCJIEI0BATEIbHOCTD
UMEET JIOTUKY W3JI0XKEHUS: KaXIbl CIHeAyoUMi pa3nen Uisl JOCTHKEHUS TIOHUMaHUs
UCTIONb3YyeT 0a3uCHBIC 3HAHUS MPEIBIAYIINX Pa3aeiioB.

ba30BbIM sBIISIE€TCS NIEPBBIN pa3ell, MOCBAIIECHHBIN U3YYECHUIO OCHOB U 3aKOHOMEPHOCTEN
JIEKTPOXUMHUYECKHX IMPOLECCOB, YTO TPEOYEeT YBEIMUUTh ayJUTOPHOE BPEMs, BBLIEISIEMOE Ha
OCBOCHME JAHHOTO pa3ea.

Heo6xomumo ynenuth 0co00€ BHUIMaHNE U3YICHUIO TEM:

- DIEKTPOIIMTHYECKAs TUCCOLUALINS.

- Mexanu3m ob6pazoBanus IJ1C u mpupoa 3JIeKTPOAHOTO TOTCHIIHATIA.

- OCHOBHBIE IPUHIMIIBI KWHETHUKHU 3JIEKTPOIHBIX IPOLECCOB

CamocrodarenbHas paboTa CTYAEHTOB HalpaBlieHa Ha MPEABAPUTENBHYIO MOJITOTOBKY K
NPaKTUYECKUM  3aHATUSAM: TMOATOTOBKAa K  Ja0OopaTOpHBIM  paboTaM W MpopaboTKa
TEOPETUYECKOT0 MaTepuaja Uil CEMHUHAPCKUX 3aHATUH, BBIIOJIHEHUIO OOJIBLIOrO JOMAIITHETOo
3aJJaHHUA.

Bosbioe nomaiiHee 3ajaHue COAEPAKUT 2 4aCTU: PEIICHUS TUIIOBBIX 3a/1a4 U pacuerT, U
noctpoenue auarpamm IlypOe mis 3agaHHOro Marepuana 1o BapuaHTaM. PacueTHas wacTb
JIOJDKHA COZEp’KaThb YpPaBHEHMsS XHMMHUYECKHUX pPEaKLIMH, MPOTEKAIOIIMX B CHCTEME, BBIBOJ
ypaBHeHuii HepHcra, nmoctpoenue auarpammel [lyp6e, onpeneneHue XxapakTepHbIX o0yacTei Ha
yarpaMMme Juis 33JaHHOT0 MarepHaia, U (OpMyTUPOBKY M apryMEHTAIMIO BbIOOpa pEKUMOB
JUISL CO3/1aHUsl HAHOCTPYKTYP U IUIEHOK 33/IaHHOT0 MaTepuaia 3JeKTPOXUMUYECKUMHU METOJaMH.
BoeinonHeHnue pacyeTHON YacTH OCYIIECTBISETCS B XOJE BBINOJHEHHS AOMAIIHMX 3aJaHHN
npakTuueckux 3aHsATui 6-8. KontponpHbie pydexku mo cmadye b/13: 8-as memens (1 wacte), u
15-as Henenst cemecTpa (2 9acTh).

Haunbonee cmoxuble u TpoOJEMHBIE BOIPOCH Kypca MOTYT OBITh pPa3bsCHEHBI
o0yJaromuMcsi BO BpeMsl OYHBIX KOHCYJIbTallMii M JAMCTAHIMOHHBIX KOHCYJIbTAlMi ¢
UCIIOJIb30BAaHUEM COBPEMEHHBIX KOMMYHHKAIIMOHHBIX TIAT(OPM H HJIEKTPOHHON MOYTHI.

3ayer mpoXoaAUT B GOpPME BBIIOJIHEHUS 3a1aHUH I IPOMEKYTOUHON aTTeCTAaIHH.
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11.2. Cucrema KOHTPOJISA M OCHHBAHUSA
JIst OIlEHKH YyCIIEBAa€MOCTH CTYACHTOB IO JUCIMILIMHE HCIIOIB3YETCS HAKOIIMTEIbHAL

OajIbHas CHCTEMA.

[To 3aBepIICHHUIO H3YYEHHs IUCIUILIMHBI NIPEIYCMOTPEH 3a4€T ¢ OLEHKOH. bammamu
OLIEHWBAIOTCS: BBIIOJIHEHNE KAKAOTO KOHTPOJFHOTO MEpOIpPHATHS B ceMecTpe (B cymme 71
6aswr), akTUBHOCTH B ceMecTpe (B cymme 19 Gamnos) u cmaga 3agera (10 6amros). Ilo cymme
0a/yTOB BBICTABIIIETCSI UTOrOBas OLeHKa 1o mpeamery. CTpykTypa H rpagUK KOHTPOJIBHBIX

meponpustuit nocryner B OPMOKC// URL: http://orioks.miet.ru/

[Toryuenne OaIOB MO BCeM KOHTPOIBGHBIM MEpPONPHSTHSIM B TEUEHHE CEMECTpa

00s13aTebHO.
ITpy BEICTABJICHHY HTOrOBOM OIIEHKH HCIONB3YeTCs IIKalla, IPHBEACHHAs B TabJIHIE:
Cymma 6ajioB Onenka
Megnee 50 2

50-69 3

70 -85 4

86 — 100 5
Pa3paborauxu:
Honent Uucturyta [IMT, k.1.H. @7 A.A.lpoHOB

7

Cr. npenonaBarens Muctutyra IIMT P il 10.B.HazapkuHa
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Pa6ouas Iporpamma JIVCLATUIAHEI «HuzkoremneparypHsie METOJIBI CUHTE3a
HAaHOCTPYKTYPHPOBAHHBIX ~ MaT€pHAJIOB» [0  HampaBileHW0o  noarotoBku  22.03.01
«MartepranoBeieHue U TEXHOIOTHH MaTepHalIoBy», HalpaBleHHOCTH (mpodmmo) «TexHOIOrHN
MaTepHalioB MUKPO3IEKTPOHUKN» paspadorana B MHcTuTyTe [IMT M yTBepKIeHA Ha 3aceaHuM
VYuenoro coBeta MucTuTyTa 19 nexabps 2024 roga, npotokosn Ne 16

Hupextop Uucturyra [IIMT /% /Cﬁﬂy&(ow

7

JIHCT coriacoBanus

i
Pabouas nporpamma coryacoBasa ¢ [lepegoBoit ur mjé HOH ITKOJIOH

Hupextop ITUIIT \ \ N /A.JLIlepeBep3es /

Pabouas mporpamma coriacoBaHa ¢ LIeHTpoM MOArOTOBKH K aKKpeAWTalMH U HE3aBUCUMOH
OLIEHKH Ka4decTBa

e
Hagansauxk AHOK / /M.M.Huxymunaa /
Pabouas mporpamma cornacoBana ¢ 6ubnuotexoit MUIT
:A,sﬂI/IpeKTOp OnbIHoTEKH 5/ /T I1.®ununmnosa/

¥, B
i
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