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1. EJIb OCBOEHMA JUCIIUITJIMHbI

JucuumnuHa «Marepuaibl HAHOCTPYKTYPHBIX YCTAHOBOK» BXOIOUT B  IPOrpaMMy
Mmaructpatypsl «HoBble Marepuanbl M TEXHOJOIMH ONTO-, HAHO- U MHUKPOAJIEKTPOHUKH» I10
HanpasieHuto 28.04.01 «HaHOTEXHOJIOrMM M MHMKPOCUCTEMHAsl TEXHUKa» M H3ydyaercs B |
cemectpe 1 kypca. JucuumimHy peanusyer basoBas kadenpa «Hanorexnomoruu u
MUKpPOCHCTEMHAsl TEXHUKa». J{MCHUIUIMHA COCTOMT U3 4 pa3fenoB U 29 TeM U HalpasiieHa Ha
u3yuyeHue (QU3NYECKUX U XMMHUYECKMX CBOMCTB M OCOOEHHOCTEH HAaHOMATepUanoB; METOJO0B
CO3JIaHMsI HAHOMATEPHUAJIOB W MPUOOPOB HA HUX OCHOBE; TPEOOBAHMH K NMPOIYKIHMU HAa OCHOBE
HaHOMaTEepHaJIOB U METOJIOB UCCIICOBAHUS M1apaMEeTPOB MOJIYyUYEHHBIX CTPYKTYp; BOIIPOCOB POJIU
HAaHOMATEpHAJIOB B Pa3BUTHH TEXHOJOTUI HA MPEANPUATHIX MUKPOIIEKTPOHUKH.

Iesnpt0 OCBOEGHHUS TUCLMILIMHBI SBJSIETCS MOJIyY€HUE 3HAHWM, YMEHUH, HABBIKOB U OIBITA
JESTeIbHOCTH B O0JIACTH HAHOTEXHOJIOTHI, METOAOB CO3/IaHMsI HAHOMATepUAJIOB U PUOOPOB Ha
UX OCHOBE, METOJIOB MCCJIEIOBaHHWA HAHOMATEPUAIOB; pa3BUTHE (U3UYECKOTO MBILUICHUS U
TEXHOJIOTUYECKAX HABBIKOB, XapaKTEPHU3YIOMIMX dTanbl (OPMHUPOBAHUS KOMIETCHIMH U
o0ecrneynBamIUX JOCTHKEHHUE IUIAHUPYEMbIX Ppe3yJbTaToB OCBOEHHUS 00pa3oBaTesIbHOU
IIPOrPaMMBlI.

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUS JUCHUITVIMHbBI

OcBoenne aucHUIUIMHB «Marepuaibl HAHOCTPYKTYPHBIX YCTaHOBOK» HAIpaBJICHO Ha
(dbopMupoBaHHE y 00YYAIOIINXCS CIECTYIOMNX KOMIIETEHIIUH (4aCTH KOMIIETEHIUH):

Tabnuya 2.1. Ilepeuenv komnemenyuil, Gopmupyemvlx y 00yHarOWUxXcs npu O0C80eHuu
OUCYUNTUHDBL (Pe3YIbMaAmMbl 0C80EHUS OUCYUNTUHDL)

HNHankaTopsl 0CTHKEHHS KOMIETEHIINI

Hugp Komnerenuus o
(B pamMKax JaHHOW JTHUCIUILIIHEI)

OIIK-1.1 3HaeT OCHOBHBIE 3aKOHEI, ITOJ0KECHUS U METOEI B
00J1aCTH eCTECTBEHHBIX HAYK U MaTEMaTHKH;

OIIK-1.2 YMmeeT BBISBIATh €CTECTBEHHO-HAYYHYIO CYILIHOCTh
mpo6JeM B 00JIaCTH HAHOTEXHOJIOTHI M MHKPOCHCTEMHOM TEXHUKH
Y HOBBIX MEXIUCIMIDTHHAPHBIX HATIPABICHUH, PYKOBOJICTBYSChH
3aKOHAMH U METOJ]JaMU €CTECTBEHHBIX HAYK U MAaTEMAaTHKH;
OIIK-1.3 Bnageer ”HCTpyMEHTaMH aHAINU3a U PEIICHUS
WHXEHEPHBIX U HAYYHO-TEXHUYECKUX 3a]1a4 B 00JIaCTH
HAaHOTEXHOJIOTUH U MUKPOCUCTEMHOMN TEXHUKU U HOBBIX
MEXTUCIUTIIIMHAPHBIX HANPaBIIECHU;

Cnocob6eH cTaBUTh U pemaTh
WHKCHEPHBIE U HAyYHO-
TEeXHUYECKHE 3aJa4ll B 00J1aCTH
HaHOTEXHOJIOTHI

OIIK-1 MUKPOCUCTEMHOM TEXHUKU U
HOBBIX ME&XIUCLIUIUTMHAPHBIX
HaIlpaBJIEHUSIX Ha OCHOBE
€CTECTBEHHOHAYYHBIX U
MaTeMaTUYECKUX MOl

OIIK-3.1 3HakOoM ¢ OCHOBHBIMH TIOJIXOJIaMH K pa3paboTKe
METOAMYECKUX 1 HOPMATUBHBIX JOKYMEHTOB, TEXHUYECKOM
JIOKyMEHTAI[MX B 00J1aCTH HAHOTEXHOJIOTHH M MUKPOCHCTEMHOM
HMH)KEHEPHBIX NMPOJYKTOB B
. TE€XHUKHU C y4€TOM 3KOHOMUYECKHX, IKOJIOTHUECKUX, COL[UATIBHBIX
001acT HAHOTEXHOJIOTHH U .
OIIK-3 N U IpYTrUX OrpaHUYCHUN;
MUKPOCHCTEMHOMN TEXHUKHU C .
OIIK-3.2 Biageer noaxonamu Juist pyKOBOJCTBA pa3paboTKOM
Y4€TOM 3KOHOMUYECKHX, .
TEXHUYECKOI JOKYMEHTAIlU! U HOPMAaTHUBHBIX JOKYMEHTOB B
SKOJIOTUYECKUX, COLUAIBHBIX U . .
N 00J1aCTH HAHOTEXHOJIOTHH M MHUKPOCHCTEMHON TEXHUKH, B TOM
JOPYTUX OTpaHUYCHUH
YHCIIe 10 XU3HEHHOMY IMKIY IPOAYKIINH U €€ Ka4eCTBY;

Crioco0eH ynpaBisTh
JKM3HEHHBIM IIUKJIOM CO3/IaHMs

I1K-7.1 3HaeT OCHOBHBIE COBPEMEHHBIE TEXHOIOTHIECKHE
MIPOIIECCHI N3TOTOBJICHNUS HAHOAJICKTPOHHBIX H3/ICIIHIA;

I1K-7.2 Brnaneet HaBBIKaMu pa3pabOTKH COBPEMEHHBIX
TEXHOJIOTHYECKUX MPOIIECCOB N3TOTOBICHHUS HAHOAIEKTPOHHBIX
13631 (N0707 K

CriocobHOCTB pazpabaTsIBaTh
COBPEMECHHBIC TEXHOJIOTHYCCKUE
MPOIIECCHI U3TOTOBIICHHUS
HaHOAJIEKTPOHHBIX U3JIETUH

MK-7

3. MECTO JUCIMIIJIMHBI B CTPYKTYPE OII BO




JucuuiuimHa «Marepuaiabl HaHOCTPYKTYPHBIX YCTaHOBOK» OTHOCUTCSL K 00s3aTeIbHOM
gacTu 6s0Ka 1 «Jlucrunauael (MOIyJH )» 00pa30BaTEIBLHON MPOrpaMMbl BBICIIETO OOpa30BaHMUs.

B pamkax oOpa3zoBaTesbHOM MporpamMmbl BBICIIETO O0pa30BaHUS OOYYAIOIIMECS TaKXKe
OCBaWBAIOT JApyrue JUCHHUILUIMHBI W/HWIW  TPAKTHKH, CIOCOOCTBYIOIIME  JIOCTHIKEHHUIO
3aIJTAaHUPOBAHHBIX PE3YJIbTaTOB OCBOEHUS JAUCHUUIUIMHBI «Marepuanbl HaHOCTPYKTYPHBIX
YCTaHOBOK.

Tabnuya 3.1. Ilepeuenv komnonenmos OI1 BO, cnocobcmeyrouux O00CmuiceHur
3aNIAHUPOBAHHBIX PE3VIbMAMO8 0C80EHUS OUCYUNTUHBL

IpenmecrByromue Hocaenyromue
HIngp Haumenosanue ZIHCEHI:IHPIHLI?’MOI:)’JIM, nncunnﬂnil{)lil/;fouyﬂn,
KOMIeTeHIIHU % «
NPAKTHKH NPaAKTHKHU
CnocobeH cTaBUTh U OCHOBBI IPUMECHEHHS
penate HHXEHEPHBIE U HaHOTEXHOJIOTUH 1
Hay4HO-TEXHUYECKHE MHKPOCHCTEMHOH TEXHHKH;
3aJa4un B 00IacTi Hayuno-uccnenoBarensckas
HAHOTEXHOJIOTUH U paborta (mony4eHue
OIIK-1 MUKPOCUCTEMHO! TEXHUKU U NIEPBUYHBIX HABBIKOB HAY4YHO-
HOBBIX UCCIIeI0BaTeIbCKON paboThl);
MEKANUCIUIUTUHAPHBIX HayuHo-uccnenoBarenbckas
HaIlpaBJIEHUSIX Ha OCHOBE pabota;
€CTECTBEHHOHAYYHbIX H TexHonmorndeckas MpaKkTHKa;

MATEMATHUYCCKUX Moz[eneﬁ

HanexxHocTs ycTpoHCcTB
HAHO3JIEKTPOHHON U
MHKPOCHCTEMHOH TEXHUKH;

Hayuno-uccnenoBarensckas
MIPOJIYKTOB B 00JIaCTH

o pabora (Tosrydenue
HAHOTEXHOJIOTHI 1
OIIK-3 NIEPBUYHBIX HABBIKOB HAy4YHO-

MUKPOCHUCTEMHOUN TEXHUKHU C o
HCCIIeI0BAaTEIbCKON paboThI);
Y4eTOM 3KOHOMUYECKHX,
Hayuno-uccnenoBarenbckas

CnocobeH ynpasisTh
JKU3HEHHBIM ITHKIIOM
CO3JJaHUS HHKCHEPHBIX

IKOJIOTHYECKHUX,
pabora;
COIMABHBIX U APYTHUX
» TexHosornueckas MpakTUKa;
OrpaHUYCHUIA
TexHosornuueckas MpakTUKa;
[penaumuioMHast MpaKTHKA;
TexHONOTHS HAHECEHUS
TOHKHX IICHOK;
Texuonoeuu npouzeodcmea
CriocoOHOCTH ONnmo31eKmpoHHOU bazel **;
pa3pabarbiBaTh Texnonozuu uzeomoeieHus
[K-7 COBpPEMCHHbBIC J1a3epos HA OCHO8e
TEXHOJIOTHYECKHE MPOIIECCHI Hanocmpykmyp **;
H3TOTOBJICHHUS Texnonozcus uzeomosnens
HAHOMJICKTPOHHBIX HU3ICITUI YCMPOUCM8 HAHO- U

MUKPOCUCTEMHOU MeXHUKU ™,
Texnonozus npouzsoocmea
HAHOINEKMPOHHBIX
yempoucmg**;

* - 3aMOJHSACTCS B COOTBETCTBUM ¢ MaTpuiei kommnereHuii u CYII OI1 BO
** - 3NIeKTUBHBIC TUCIUIUIMHEI /TIPAKTHKH




4. OFbEM JUCHUILIVNHBI U BUJIbI YYEBHOM PABOTHI

OOm1ast TPYA0EMKOCTh JUCIUILTUHBI «MaTepraibl HAHOCTPYKTYPHBIX YCTAHOBOK) COCTABIISICT «7» 3a4E€THBIX CIMHHII.
Tabnuya 4.1. Buowl yuebHOU pabomuvl no nepuooam 0cC80eHUsi 0OpA308amMenbHOlU NPOSPAMMbL BblCUEe20 00paA308aHUst Olsl OYHOU (HOopMbl
0OyueHusl.

Buja yueOHoii padoThl BCETIO, ak.u. CeMeclT pCED)
Koumaxmmnas paboma, ax.u. 54 54
Jlexrun (JIK) 36 36
Jlabopartopusie pabotsl (JIP) 0 0
IMpaktryeckue/cemunapckue 3ansatus (C3) 18 18
Camocmosmenvras paboma 00y4arOWuxcs, ax.u. 171 171
Koumponw (ax3amen/3auem c oyenkoil), ax.u. 27 27
OO01asi TPYI0E€MKOCTh THCHHILTHHBI aK.4. 252 252
3a4.e/1. 7 7




5. COAEPKAHUE JUCIUITVINHBI

Tabauya 5. 1. Cooepoicanue oucyuniunsvt (MOOYis) no 8udam y4ebHou pabomol

Homep
pa3nena

HaumenoBanue
paznena
JUCIUILITHHBI

Conep:xanue pasaesa (TeMbl)

Bupn yueOHoii paGoThI*

Paznen

Hanomarepuainsl

11

OcHOBBI KJ1accuduKauu
HaHOMaTEPHaJIOB.
TepmuHonorus.

JIK

1.2

OCHOBHBIE TUIIBI CTPYKTYP
HaHOMaTepHaJIoB

JIK

13

Oco0eHHOCTH CBOMCTB
HAHOMATEPHUAJIOB U
OCHOBHBIEC HANIPABICHUS UX
HCIIOJIb30BAHMA.

JIK

Paznen

HanorexHnonorum

2.1

TexHONOTHN (POPMHUPOBAHUSL
TOHKHX TNIEHOK

JIK, C3

2.2

TexHOMOTHH CHHTE3a
HaHOYaCTHIL

JIK, C3

2.3

Croco0b1 hopmoBanus
MOJIMMEPHBIX HAHOBOJIOKOH

JIK, C3

Paznen

MeTo bl
HCCIIETOBAHUS
HAaHOMAaTepPHAaJOB

3.1

OnTHyeckass MEKPOCOKITHSL.
[NonsiTre MudpakurOHHOTO
npeaena. Bunpl ontuieckoit
MHKPOCKOITUH

JIK, C3

3.2

bimmxkHenonsHas
ONTHYECKass MUKPOCKOIIUS

JIK

3.3

Ckanupyrormas
3JIEeKTPOHHAst MUKPOCKOTIHS.
®dusnyeckue MpLoecchl IpU
B3aMMOJIEIICBTHI
3JIEKTPOHHOTO ITyCKa ¢
MaTepHAIIOM.
TepMOIMUCCUOHHBIN U
ABTOOMHCCUOHHBIN KaTOA.

JIK

3.4

Bropuunsie u
00paTHOOTpa)KEHHBIE
3IEKTPOHBI

JIK, C3

3.5

Cuctema ynpaBaeHHS
DJIEKTPOHHBIM IIYYKOM

JIK

3.6

XapaKkTepUCTUYECKOE
U3JTy4E€HUE aTOMOB

JIK, C3

3.7

PentreHodayopucCIeHTHBIHI
aHaIN3

JIK, C3

3.8

OHerpoaucIepCHOHHAs
CIIEKTPOCKOTIHS

JIK, C3

3.9

BousiHoBoO# aeTexTop st
HCCIIEeIOBAHUS CIIEKTpa
XapaKTPUCTUUECKOTO
H3ITyYEHUsl.

JIK, C3

3.10

PentrenoBckas
(doTorIIeKTpOHHAS
CHEKTPOCKOIIHS

JIK

3.11

O2xe-CneKTpoMeTpust

JIK

3.12

IIpocBeunBaromas
AJIEKTPOHHASE MUKPOCOKITUS

JIK, C3

3.13

CKaHI/IpyIOHIaH TYHHCJIbHAs
MHKPOCKOITNA

JIK

3.14

ATOMHO-CHIIOBas
MHKPOCKOTIHISI

JIK, C3

3.15

DIUTATICOMETPUS

JIK




HanmeHnoBanue
Homep = *
azrena pasneia Conep:xanue pasaesa (TeMbl) Bua yueoHo#i paGoThI
p JMCIUILIHHBI
PenTrenocTpykrypHBIi
3.16 PYKTYP JIK, C3
aHaJINn3
MeéccbayspoBckas
3.17 yoP JIK
CHEKTPOCKOTIHS
PamanoBckas
3.18 JIK, C3
CHEKTPOCKOTIHS
3.19 VoHHBII MHKPOCKOIT JIK
3.20 Macc-CneKTpoMeTpus JIK, C3
HanotexHoornm B
41 MHUKPOAJIEKTPOHHKE, TIK
[Ipumenenne OMTO3JICKTPOHUKE U
Pasnmen |HanomarepuaioB HAaHO(OTOHUKE
4 u KoHcTpyKImoHHbIE
y 4.2 TPy JIK
HAHOTCXHOJIOTUHN HaHOMaTepI/IaJ'H)I
Hanorexnonoruu B
4.3 JIK
MCOULINHC

* - 3anonasercs Toiapko o OUHOM dhopme odyuenust: JIK — aexyuu, JIP — nabopamopnsie pabomsi; C3 —
npaKmuiecKue/CeMunapcrue 3aHamusl.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

Tabnuya 6.1. Mamepuanvro-mexnuueckoe obecneyerue OUCYUnIUHbL

Tun aynuropuu

OcHamenue aynuropuu

Cneuunajau3upoBaHHoOe
yueOHOe/1abopaTopHoOe
o0opynoBanme, I1O u
MaTepuaJIbl JI1 0CBOEHUS
AMCUMILTNHBI
(mpu HeOOXOAUMOCTH)

JlexunonHas

Aynuropus Ui IPOBEICHUS 3aHATUI
JIEKIIMOHHOTO TUTIA, OCHAIICHHAS
KOMIUIEKTOM CIEIUAIN3UPOBAHHON MeOenu;
JIOCKOM (9KpaHOM) U TEXHHYECKUMU
CpeJICTBaMH MYJIbTHMEINA TPE3EHTAIINN.

CemuHapckas

Aynutopus sl IPOBEICHUS 3aHATHI
CEMHUHAPCKOI'0 TUIA, TPYIIIOBBIX U
VHJIMBUIYQJIbHBIX KOHCYJIBTALMM, TEKYIIErO
KOHTPOJISL U IPOMEKYTOYHOU aTTECTALlUH,
OCHAILICHHAS] KOMIUIEKTOM
CreMaNIN3UPOBaHHON MeOenu 1
TEXHUYECKUMH CPEICTBAMH MYJIbTUMEINA
IIPE3CHTALIUMN.

Jns
CaMOCTOSITEIbHOU
paboTHI

AyIuTOpHs U CAMOCTOSTENIbHOW PabOTHI
oOydJaroruxcs (MOXKET UCTIOJIB30BATHCS IS
MIPOBE/ICHUS] CEMUHAPCKUX 3aHATUH U
KOHCYJIbTAINH), OCHAIIEHHAs KOMIUIEKTOM
CreLUaNIN3UPOBaHHON MeOenu 1
KoMmbroTepami ¢ goctynom B SUOC.

* - ayIUTOPHS AJISL CAMOCTOSATENbHOM paboThl oOyuaromuxcs ykassiaercs OBA3ATEJIBHO!

7. YYEBHO-METO/UMYECKOE 1 UHO®OOPMAIIUMOHHOE OBECIIEYEHHUE JUCIUIIJINHBI

Ocnoenas numepamypa:




1. CyBopoB O. MarepuanoBeieHIe: METO/IBI UCCIEA0BAHNS CTPYKTYPhI U COCTaBa
MaTepHaaoB 2-e u3., mep. u aon. YueoHoe mocoodue ams CIIO. — Litres, 2023

2. Ilonenos 1O. B., Jlykun M. B., Eroposa E. B. ®u3uko-xumMudeckre OCHOBBI
HaHOTexHoJorul //YuebHoe nocodbue/.—2021
Lononnumenvnasn numepamypa:

1. 1O. B. Ilonenosa, E. B. EropoBoii. HanHoMarepuansl 1 HAHOTEXHOJIOTHUN. Y YeOHUK IS
CIIO, 2021 1.

2. CyBopos, D. B. MarepuanoBeneHre: METOIbl UCCIEA0BAHUS CTPYKTYPbI U COCTaBa
MaTepUasoB : yaeOHOe mocoOue s cpeaHero npodeccuoHaIbHOTro oOpa3oBanus / D. B.
CyBopoB. — 2-e u3a., nepepad. u non. — Mocksa : U3gatensctBo Opaiit, 2024. — 180 c.
Pecypcwi ungopmayuonno-menexomMmyHuKayuoHHou cemu « Mnmeprnemy»:

1. ObC PYIH u croponnue 9bC, Kk KOTOPBIM CTYA€HTHI YHUBEPCUTETA UMEIOT JOCTYII
Ha OCHOBaHUH 3aKJIOYEHHBIX JOTOBOPOB

- DnekTpoHHO-O0MOMMoTeunas cucrema PYJIH — ObC PYJIH
https://mega.rudn.ru/MegaPro/Web

- OBC «YHuBepcuteTckas 6ubianoreka oHnain» http://www.biblioclub.ru

- OBC IOpaiit http://www.biblio-online.ru

- OBC «KoncynbTaHT cTyfeHTa» www.studentlibrary.ru

- OBC «3nanmym» https://znanium.ru/

2. ba3bl JaHHBIX U TOMCKOBBIE CHCTEMBI

- Sage https://journals.sagepub.com/

- Springer Nature Link https://link.springer.com/

- Wiley Journal Database https://onlinelibrary.wiley.com/

- Haykometpuueckas 6aza nanusix Lens.org https://www.lens.org
Yuebno-memoouueckue mamepuansi 05 CAMOCMOAMENbHOU pabomvl 00Y4AOWUXCA NPU
0C80eHUU OUCYUNTUHBL/MOOVIA™:

1. Kypc nexunii no aucumruinee «MaTtepuaibl HAHOCTPYKTYPHBIX YCTaHOBOK.

* - Bce y4eOHO-METOAMYECKHE MaTepUalIbl Ul CaMOCTOATENBHON paboThl 00ydaromuxcs
pasMelarTCcs B COOTBETCTBUU C JIEHCTBYIOIIUM NMOPAIKOM Ha cTpaHule auciuninasl B TYHUC!
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