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1. EJIb OCBOEHMA JUCIIUITJIMHbI

JucuumnuHa «Marepuaibl HAHOCTPYKTYPHBIX YCTAHOBOK» BXOIOUT B  IPOrpaMMy
Maructparypsl «/HxeHepHO-(U3MUYeCKHe TEXHOJIOTMH B HAHOWHIYCTPUM» IO HAaIPaBJICHUIO
28.04.01 «HanoTexHOIOTMH U MUKPOCHUCTEMHAsi TEXHUKa» U u3ydaercs B 1 cemectpe 1 kypca.
Jucuumnuny peanusyer ba3zoBas kadenpa «HaHOTEXHOJIOTMM M MHUKPOCHCTEMHAsi TEXHUKay.
JlucuuiuinHa cocTouT W3 4 pa3genoB W 29 TeM M HampaBieHa Ha HM3y4YeHHE (UBHYECKHX U
XUMHUYECKHUX CBOMCTB M OCOOEHHOCTEH HaHOMAaTEpHaJOB; METOAOB CO3JaHUS HAHOMATEPHUAJIOB U
npuOOpOB Ha MX OCHOBE; TpeOOBaHMU K MPOAYKIMH HAa OCHOBE HAaHOMATEPHUAJIOB M METO/OB
UCCIIEIOBaHMS TapaMeTPOB MOJYyYEHHBIX CTPYKTYP; BOIIPOCOB POJIM HAHOMATEPUAJIOB B Pa3BUTUU
TEXHOJIOTMH Ha NPEANPUATUIX MUKPOIIEKTPOHUKH.

Lenbto oCBOGHMS AUCHMILIUHBI SBISIETCS MOJydYE€HUE 3HAHWM, YMEHUMH, HAaBBIKOB U OIbITA
JESTeIbHOCTH B O0JIACTH HAHOTEXHOJIOTHI, METOAOB CO3/IaHMsI HAHOMATepUAJIOB U PUOOPOB Ha
WX OCHOBE, METOJIOB HCCIEJIOBAaHHA HAHOMATEpHUAJOB; pa3BUTHE (PU3UUECKOIO MBIIUICHUS H
TEXHOJIOTHYECKUX HAaBBIKOB, XapaKTEPU3YIOIIMUX JTambl (HOPMUPOBAHHMS KOMIETCHIMH U
00eCneunBaOIIUX JOCTIKEHUE I[UJIAHUPYEMBIX PE3yJIbTaTOB OCBOEHHUS 00pa3oBaTelbHOU
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 00yHarOWuxcs npu 0C80eHuu
OUCYUNTUHDBL (Pe3YIbMaAmMbl 0C80EHUS OUCYUNTUHDL)

HNHankaTopsl J0CTHKEHHS] KOMIETEHIIMT

Hugp Komnerenuus o
(B pamMKax JaHHOW JTHUCIUILIIHEI)

OIIK-1.1 3HaeT OCHOBHBIE 3aKOHEI, ITOJIOKEHUS U METOJIEI 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 MAaTEMAaTHKU;
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
METOJIMYECKUX U HOPMATUBHBIX JIOKYMEHTOB, TEXHHIECKOH
JIOKyMEHTAIIX B 00J1aCTH HAHOTEXHOJIOTHH M MUKPOCHCTEMHOM
WHKCHEPHBIX ITPOIYKTOB B
. TE€XHUKHU C yY€TOM 3KOHOMHUYECKHX, IKOJIOTHUECKUX, COLUATIBHBIX
00acT HAHOTEXHOJIOTHH U .
OIIK-3 . U ApYTUX OrpaHUYEHUN;
MHUKPOCHUCTEMHOW TEXHUKH 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 CO3JaHUs

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 JUCIIMIIJIMHBI B CTPYKTYPE OII BO




JucuuiuimHa «Marepuaiabl HaHOCTPYKTYPHBIX YCTaHOBOK» OTHOCUTCSL K 00s3aTeIbHOM
gacTH 610Ka 1 «Jlucrunauael (MOIYyJH)» 00pa30BaTEIbHOM MPOTPAMMBI BBICIIIETO 0OOpa30BaHMUS.

B pamkax oOpa3zoBaTesbHOM MporpamMmbl BBICIIETO O0pa30BaHUS OOYYAIOIIMECS TaKXKe

OCBanMBarOT ;[pyrI/Ie JUCHUITIINHBI I/I/I/IJII/I HpaKTI/IKI/I, CHOCO6CTBYIOH_[I/IG JOCTHUIKXCHHUIO
3aIlJITaHUPOBAHHBIX PE3YJIbTAaTOB OCBOCHHA JOUCHHUILIWMHBL ((MaTepI/IaJ'IBI HaHOCTPYKTYPHBIX
YCTaAHOBOK).
Tabnuya 3.1. Ilepeuenv komnonenmos OI1 BO, cnocobcmeyrouux O00CmuiceHur
3ANIAHUPOBAHRHbLX PpE3)1bmamoe OC60E€HUA ()ucuunﬂqul
IIpenmecTBylommue ITocaenyrwomue
HIngp Hanvenosanue ZIHCEHI:IHPIHLI?’MOI:)’JIM, nncunnﬂnill)lil/;fouyﬂn,
KOMIIETEHIIUH % «
NMPaKTHKH NPaKTHKHU
Cnoco0eH cTaBUTh U
pemaTh HHXEHEpHBIC ’
HayYHO-TEXHUYICCKHE
sa1aH B OGNACTH OCHOBEI TPHMCHCHHS
HAHOTEXHOJIOTUH 1 HaHOTeXHOHOMH“H
N MHUKPOCHCTEMHOMN TEXHUKH;
OIIK-1 MUKPOCUCTEMHO! TEXHUKU U
HOBBIX Hayuno-uccnenoBarenbckasi;
TexHoJOrMYeCKast MPAKTUKA;
MEKTUCIIUTUTHHAPHBIX
HaMpaBJICHUSIX Ha OCHOBE
€CTECTBEHHOHAYYIHBIX 1
MaTEMaTHYECKUX MOJIENEN
CrmocoOeH ynpaBisTh
SKM3HEHHBIM LIMKJIOM
CO3/1aHMs WHXCHEPHBIX HapmexHOCTh ycTpOHCTB
MIPOAYKTOB B OOJIACTH HAHOAJICKTPOHHOH H
OIK-3 HAHOTEXHOJIOTHH U MHUKPOCUCTEMHON TEXHHK;
MHUKPOCHCTEMHON TEXHUKH C HayuHo-uccienoBaTenbeKas;
YYETOM 3KOHOMUYECKHX, TexHoJOrHYeCcKast MPAKTUKA;
JKOJIOTHUECKHX,
COIMABHBIX U APYTHUX
OrpaHUYEHUN
TexHosornueckas MpakTUKa;
IIpenaunioMHas mpakTHKa;
TexHo0rMsT HAHECEHUS
TOHKHUX IIJIEHOK;
Texuonoeuu npouzeoocmea
CriocoOHOCTH Onmoa1eKmpoHHOU bazel **;
pa3pabartbIBaTh Texnonocuu uzeomosnenus
K-7 COBpPEMCHHbBIC A3epo8 HA OCHOBE
TEXHOJIOTHYECKHUE MPOIECCHI Hanocmpykmyp **;
M3TOTOBJIEHUS Texnonozus uzeomosienust
HAHORJICKTPOHHBIX U3CIIHI YCMPOUCME HAHO- U
MUKPOCUCTEMHOU MeXHUKU ™,
Texnonozust npouzeoocmea
HAHO3JIEKMPOHHBIX
yempoucemg**;

* - 3aMONHSACTCS B COOTBETCTBUM ¢ MaTpuiei kommnereHnuii u CYII OI1 BO

** - 3NIeKTUBHBIC TUCIMIUIMHEI /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

Bun
Homep | HammeHnoBaHue pasnena .
pasnena [E—— Copep:xanue pa3aesa (TeMbl) y4eOHo
padoThr*
11 OcHOBEI KJ1accu(pUKayu HAaHOMaTEePUaJIOB. K
TepmuHonorus.
Pa3nen 1 |Hanomatepuainsl 1.2 OCHOBHBIE TUIIBI CTPYKTYp HAHOMATEpUaoB JIK
13 Oco6eHHOCTH CBOMCTB HAHOMATEPHAJIOB U K
OCHOBHBIE HAIIPABJICHUsI X UCIIOJIb30BaHMUSI.
2.1 TexHosorny GOpMUPOBaHHS TOHKHX IUIEHOK JIK, C3
Pa3gen 2 |HanoTexHooruu 2.2 TexHom0ornu CUHTE3a HAHOYACTUIL JIK, C3
2.3 Cnoco0b1 hopmoBanus mosuMepHsix HanoBostokoH | JIK, C3
Onruueckas MUKpocokmust. [loHsTre
3.1 JudpakIMOHHOTO npesena. Buapl ontuueckoit JIK, C3
MHUKPOCKOIIUHU
3.2 BrmkHenonbHas oNTHYECKasi MUKPOCKOIIHS JIK
CkaHHpYIOILas AIEKTPOHHASE MUKPOCKOIIHSI.
33 @duzndeckue IpIroecchl NpH B3aNMOAECHCBTUHI K
JIEKTPOHHOTO ITyCKa C MaTepHajoM.
TepMO3MUCCHOHHBIN U aBTOAMHCCUOHHBIN KaTOJ.
3.4 BropuuHbIe 1 00paTHOOTPaKCHHBIE JICKTPOHEI JIK, C3
3.5 Cucrema ynpaBieHHs SIEKTPOHHBIM IYYKOM JIK
3.6 XapaKkTepUCTUUECKOE U3ITyUYEHUE aTOMOB JIK, C3
3.7 PenTreHO()IyOpHCIICHTHBIH aHAIH3 JIK, C3
MeToasl HcclIeqOBaHUA 3.8 DHErpoAMCIIEPCUOHHAs CHEKTPOCKOUS JIK, C3
Paznen 3 HaHOMATEPHAIIOB 39 BointHOBOI IeTeKTOp 171 HCCIeIOBAHUS CIIEKTpPa JIK, C3
XapaKTPUCTHIECKOTO M3IyICHHUSL.
3.10 PenTreHoBCKast (POTOIICKTPOHHAS CIIEKTPOCKOTIHS JIK
3.11 Oske-CIIeKTPOMETpHs JIK
3.12 [IpocBeunBaromas 3IeKTPOHHAS MUKPOCOKITHS JIK, C3
3.13 CkaHUpYIOmas TYHHEIbHass MUKPOCKOIIHS JIK
3.14 ATOMHO-CHUIIOBast MUKPOCKOTIAS JIK, C3
3.15 DITUIcoOMeTpus JIK
3.16 PeHTreHOCTPYKTYpHBIH aHAITN3 JIK, C3
3.17 MgcchayapoBcKast CIISKTPOCKOITHS JIK
3.18 PamMaHOBCKast CIIEKTPOCKOTIHS JIK, C3
3.19 VoHHBII MUKPOCKOIT JIK
3.20 Macc-cneKTpoMeTpus JIK, C3
TIpumerere a1 HanoTexHOoJI0THN B MUKPOAJICKTPOHHKE, K
Pasnen 4 |nanomarepmanos 1 - ;)(HTO:)JIEKTpOHI/IKe 1 HaHO(OTOHUKE
HAHOTEX HONOM Ui . OHCTPYKIIMOHHbIE HAHOMATEPHAJIBI JIK
4.3 HaHoTexHoJI0ruu B MEAULIMHE JIK

* _ sanonusiercst Toapko 1o QUHOM dopme obyuenus: JIK — nexyuu; JIP — na6opamopusie pa6omul; C3 —

npakmuqecme/cemuﬁapcxue SAHAMUAL.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

Tabnuya 6.1. Mamepuaneno-mexnuueckoe obecneuerue OUCYUNIUHbL

Tun aynuropuu

OcHamenue ayiuropuu

CrnenuajJu3upoBaHHoOe
yueOHOe/1adopaTopHoe
o0opynoBanmue, [10 u
MaTepuaibl 1J1s1 0CBOEHHSA
JUCIHMILIAHBI
(1pu He0OX0AMMOCTH)

JlexunonHnas

Aynutopus sl IPOBEICHUS 3aHATHIA
JIGKITMOHHOTO THUIIa, OCHAIIICHHAS




KOMILUIEKTOM CIEIHaTH3UPOBAHHON MeOeH;
JOCKOU (3KPaHOM) U TEXHUYECKUMHU
CpeACTBaMU MYJIbTUMEINA TPE3CHTAIINN.

AynuTtopus JIUIsl TPOBEICHUSI 3aHATUI
CEMHHAPCKOTr0 THMA, TPYNIOBBIX U
VHIMBUYAJIbHBIX KOHCYJIbTALHM, TEKYIIETO
KOHTPOJIA U MPOMEKYTOYHOM aTTECTaINH,

CemuHapckas
OCHAIIICHHAS] KOMILJICKTOM
CIeIMaTu3UPOBAHHON MeOeIH U
TEXHUYECKUMU CPEJCTBAMH MYJIbTHMEINA
MpEe3EHTaIMI.
Aypmuatopust isl CaMOCTOSATEIHHON PabOTHI
Tins oOy4Jaronuxcs (MOYKET UCTIOJIB30BATHCS TS
. | MpoBeeHUsI CEMHHAPCKUX 3aHSATHHI U

CaMOCTOSITEIIBHOU .

KOHCYJIbTAIlNi1), OCHAILIIEHHAS! KOMILIEKTOM
paboTsl

CHeIUaIu3upPOBaHHON MeOen U
KoMmIbroTepamu ¢ goctynom B JUOC.

* - ayauTOpHS I CAaMOCTOATENFHON paboThl oO0ydatontixcs ykaszpiBaercss OBA3ATEJIBHO!

7. YAEBHO-METO/JUMYECKOE 1 UTH®OOPMAIIMOHHOE OBECIIEYEHHUE JTUCIIUIIJINHBI

Ocnoeénas numepamypa:

1. CyBopoB 3. MarepuaiioBeieHHEe: METO/IbI UCCIIEI0BAHUS CTPYKTYPBI U COCTaBa
MaTepualioB 2-¢ u31l., ep. u jom. Ydyeonoe mocobue s CI10. — Litres, 2023

2. Ilonenos lO. B., Jlykun M. B., Eroposa E. B. ®u3uko-xumudeckre 0CHOBBI
HaHOTEeXHOJIOTHi //Y4yebHoe mocobue/.—2021
HononnumenvHas numepamypa:

1. 1O. B. ITonenoga, E. B. Eroposoii. Hanomarepuanbsl 1 HAHOTEXHOJOTUHU. Y YEOHHUK JUIs
CIIO, 2021 1.

2. CyBopos, O. B. MarepuanoBeneHne: METOIbI HCCIIECOBAHUS CTPYKTYPHI M COCTaBa
MaTepHaloB : yueOHOe mocobue A cpeiHero npodeccuonanbHoOro oopasosanus / 3. B.
CyBopoB. — 2-e u3[., nepepad. u gon. — Mocksa : M3narensctBo HOpaiit, 2024. — 180 c.
Pecypcuvl ungpopmayuonno-menekommynuxkayuouro cemu « Mnmepremy:

1. O9bC PYIH u croponnue DbC, Kk KOTOPBIM CTYI€HThl YHUBEPCUTETA UMEIOT TOCTYI
Ha OCHOBAHUM 3aKJIFOUYEHHBIX JT0TOBOPOB

- DnekTpoHHo-ombmuoteunas cucrema PYJIH — 9bC PY JIH
http://lib.rudn.ru/MegaPro/Web

- OBC «YHuBepcuterckas oubianoreka onnann» http://www.biblioclub.ru

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

- ObC «KoHcynbpTaHT cTyneHTay www.studentlibrary.ru

- OBC «Tpounukuit MmocT»

2. ba3bl TaHHBIX U TOUCKOBBIE CUCTEMBI

- QIIEKTPOHHBIN (POH]] TPABOBOM U HOPMATUBHO-TEXHUYECKOH TOKYMEHTALUU
http://docs.cntd.ru/

- mouckoBas cucreMa Suaexc https://www.yandex.ru/

- mouckoBas cuctema Google https://www.google.ru/

- pedeparuBHas 6a3a nanueix SCOPUS
http://www.elsevierscience.ru/products/scopus/
Yuebno-memoouueckue mamepuansvl 0151 cCamocmosmenbHoU pabomol 00y4arOWUXC NPU
0CBOCHUU OUCYUNTUHBL/MOOYAA ™!

1. Kypc nexuuii no nucuunianae «MaTepuaibl HAHOCTPYKTYPHBIX YCTaHOBOK.




* - Bce yueOHO-METOAMYECKHE MaTepHallbl I CaMOCTOATENbHON paboThl 00yJaromuxcs
pa3MeIaTCs B COOTBETCTBUU C ICUCTBYIOIIMM MOPsAIKOM Ha cTpaHulle quciuruimasl B TYUC!

8. OLIEHOYHBIE MATEPUAJIbI M BAJUILHO-PEUTUHTOBASI CHCTEMA
OLEHUBAHMSI YPOBHSI C®OPMHUPOBAHHOCTH KOMIETEHIHWI TIO
TACIHATIIAHE

OneHouHble MaTepuasibl U OaUIbHO-PEUTHMHIOBas cHCTeMa™ OICHUBaHHUS YpPOBHS
c(OPMHUPOBAHHOCTH KOMIETCHIIMN (YaCTH KOMIICTCHIIMI) M0 WUTOraM OCBOCHUS JUCIIUTUTHMHBI
«Marepuansl HaHOCTPYKTYPHBIX YCTaHOBOK» IIpeACTaBieHbl B IIpwioxkeHun K HacTosmen
Paboueit nporpamMme TUCHUILTAHEI.

* - OM u BPC dopmMupyroTcsi Ha OCHOBaHUHM TPeOOBaHUN COOTBETCTBYIOIIETO
JIOKaJIbHOTO HOpMaTuBHOro akra PY J1H.



PASPABOTYUKMU:

Crapuuii mpenojiaBaresnb

Jonoxcnocms, BYIT

JloeHt

[lep6akoB KoHcranTuu
AnexcanapoBu4

[Honxcnocmv, BYIT

PYKOBOJUTEJIb BYII:

3aBenyrommii kadeapoit

Damunus U.0.

I'octeBa ExaTepuna
AJlekcaHIpOBHA

JHonoicnocms BYIT

PYKOBOJIUTEJIb OII BO:

JloueHt

Damunus U.0

[Tonos Cepreit BuktopoBuu

Honoxcnocms, BYIT

Damunus 1.0.

Aracuesa CBeTiana
BuxroposHa

Damunus U.0.



