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1. EJIb OCBOEHUMA JTUCIIUITJIMHbI

HucuumnuHa «Marepualibl HAHOCTPYKTYPHBIX YCTAHOBOK» BXOIUT B IPOTrpamMmy
maructparypel «Hanorexnonorum» 1o Hampabienutro 28.04.01 «Hanorexnomoruu u
MHUKpPOCHCTEMHAasi TEXHUKa» U u3ydaercsa B 1 cemectpe 1 kypca. Jucuurmuny peanusyetr basosas
kadenpa «HaHOTEXHOIOTUU ¥ MUKPOCHCTEMHAs TEXHHUKa». J[MCIUIUIMHA COCTOUT U3 4 pa3/elioB
u 29 TeM U HampaBieHa Ha HM3y4yeHHE (PU3UYECKMX M XHUMHUYECKUX CBOMCTB M OCOOEHHOCTEM
HAaHOMATEPHAJIOB; METO/IOB CO3/IaHUSI HAHOMATEPUAIOB U TIPUOOPOB HA UX OCHOBE; TpeOOBaHUH K
MPOAYKIIMM HAa OCHOBE HAaHOMATEPHAJOB M METOJOB HCCIIEOBAHMS MapaMeTPOB MOIYUYCHHBIX
CTPYKTYp; BOIIPOCOB POJM HAHOMAaTE€pPUAJIOB B PAa3BUTHH TEXHOJOTUHA HA MPEINPUATUAX
MUKPO3JIEKTPOHUKH.

Lenpto OCBOCHUSI NUCHMIUIMHBI SIBISETCS MOJy4YCHHE 3HAHUM, YMEHUMN, HABBIKOB U OIbBITA
NEeSITeIbHOCTH B 00JIACTH HAHOTEXHOJIOTU, METOJOB CO3J]aHUsI HAHOMAaTepuajaoB U MpuOOpPOB Ha
WX OCHOBE, METOJIOB HCCIICIOBAaHUS HAHOMATEPHAJIOB;, Pa3BUTHE (PU3UYECKOTO MBIIUICHUS W
TEXHOJIOTUYECKHX HAaBBIKOB, XapaKTePU3YIOUIMX JTambl (POPMUPOBAHUS KOMIETCHLIUNA U
00eCIIeUNBAOIINX JOCTIKEHUE I[UIAHUPYEMBIX PE3yJbTaTOB OCBOCHHUS 00pa3oBaTeIbHOU
MIPOrPaMMBI.

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUS JUCHUITVIMHDI

OcBoenue aucuumuiMHel «Marepuanbl HAaHOCTPYKTYPHBIX YCTaHOBOK» HaIlpaBJICHO Ha
(bopmupoBaHre y 00yUYarOMUXCS CIEAYIONIINX KOMIIETCHIUN (YaCTH KOMITETCHIINN ):

Tabnuya 2.1. Ilepeuenv komnemenyuil, opmupyemvix y 00y4arOWuxcs npu 0c80eHuu
OUCYUNTIUHBL (Pe3VTIbMambvl 0C80EHUS OUCYUNTIUHDL)

HNHaukaTopbl 10CTHKEHHS] KOMIIeTeHIMH
Iudp Komnerenuus A pEI A N "
(B paMKax JaHHOMW NHUCUMUIUINHBI)
OIIK-1.1 3HaeT OCHOBHBIE 3aKOHEI, ITOJIOKEHUS U METObI B
Crioco0OeH CTaBUTh U PeIIaTh
00J1aCTH €CTECTBEHHBIX HAyK U MaTeMaTHKH;
HWH)XEHEPHBIE 1 HAyYHO-
OIIK-1.2 YMmeeT BBISBIATh €CTECTBEHHO-HAYYHYIO CYIIIHOCTh
TEXHUYECKHUE 3a/1a4H B 00JIaCTH . o
. mpo6ieM B 001aCTH HAHOTEXHOJIOTHH M MUKPOCHCTEMHOM TEXHUKHU
HAHOTEXHOAOTHH 1 Y HOBBIX MEXIUCIMIDTHHAPHBIX HANPaBICHUHA, PyKOBOJICTBYSCh
OIIK-1 MUKPOCUCTEMHOUN TEXHUKU U P P by y
3aKOHAMH ¥ METOJJAMH €CTECTBCHHBIX HAYK M MATECMAaTHKH;
HOBBIX MEKIUCIUTUTHHAPHBIX
OIIK-1.3 Bnaneetr HHCTpyMEHTaMH aHAJIM3a U PEILICHUS
HaIpaBJICHUAX Ha OCHOBE
WH)KEHEPHBIX W HAYYHO-TEXHUYIECKUX 33]1ad B 00JIaCTH
€CTECTBEHHOHAYYHBIX U N .
. HAaHOTEXHOJIOTHIA M MUKPOCHUCTEMHOW TEXHUKH W HOBBIX
MaTeMaTHIECKUX MOJIeIeH .
MEXIUCIUIUIMHAPHBIX HAIPABICHUH;
OIIK-3.1 3HakoM ¢ OCHOBHBIMH TIOJIXOJIaMH K pa3paboTKe
Crioco0eH yIpaBiisTh .
METOIAMYECKIX ¥ HOPMATHBHBIX JTOKYMEHTOB, TEXHUIECKOH
KU3HEHHBIM ITHKJIOM CO3/IaHUS N o
JIOKYMEHTAIIH B 00JIaCTH HAHOTEXHOJIOTHH M MUKPOCHCTEMHOM
HWH)XEHEPHBIX TPOJYKTOB B
. TEXHUKHU C Y9€TOM 3KOHOMHUYECKHX, YKOJIOTHUECKUX, COI[HATBHBIX
00J1acTH HAHOTEXHOJIOTHH 1 .
OIIK-3 N U JPYTUX OrPaHUYCHUM;
MHUKPOCHCTEMHOH TEXHUKH C .
OIIK-3.2 Brageet moaxonamMu Ui pyKOBOJCTBA pa3paboTKoOi
Y4eTOM IKOHOMHYECKHX, .
TEXHUYECKOH JOKYMEHTAllMN 1 HOPMAaTUBHBIX JJOKYMEHTOB B
SKOJIOTUYECKUX, COLUANBHBIX U . .
. 00J1acTH HAHOTEXHOJIOTHH 1 MUKPOCHCTEMHOW TEXHUKH, B TOM
JPYTUX OTpaHUYCHUH
qycie M0 XKU3HEHHOMY LUKy IPOAYKINH U €€ Ka4eCTBY;
[TK-7.1 3HaeT 0OCHOBHBIE COBPEMEHHBIE TEXHOJOTUUECKUE
CrniocoGHOCTh pa3padaThIBaTh 9
MPOLECCHl U3TOTOBIEHUS HAHOAJIEKTPOHHBIX H3/EIHH;
COBpPEMEHHBIE TEXHOIOTHYECKHE
IK-7 I1K-7.2 Bnaneer HaBbIKaMu pa3pabOTKH COBPEMEHHBIX
MPOLECCHl U3TOTOBIEHUS
. TEXHOJIOTHYECKUX MPOLIECCOB U3TOTOBICHHS HAHOAIEKTPOHHBIX
HAHORJIEKTPOHHBIX MU3IEIIHHA .
W3ICTHH;

3. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OII BO




JucuuiuinHa «Marepuanasl HaHOCTPYKTYPHBIX YCTaHOBOK» OTHOCHUTCSI K 00s3aTelIbHOM
yactu 0110ka 1 «/{ucumminasl (MoIysn)» 00pa3oBaTeIbHOM MPOrpaMMBbl BBICIIETO 00pa30BaHMS.

B pamkax o0pa3zoBaTeNbHON MpPOTpamMMbl BBICIIETO O0Opa30BaHUS OOYYAIOIIMECS TaKXKe
OCBaMBAIOT JApyrue JUCHUIUIMHBI W/WMIUM  TPAKTHKH, CHOCOOCTBYIOUIME  JIOCTHKEHHUIO
3alUIAHUPOBAHHBIX  PE3YJbTATOB OCBOCHMS JUCHUIUIMHBI «MaTepualibl HaHOCTPYKTYPHBIX
YCTaHOBOK.

Tabauya 3.1. Ilepeuenv xomnonenmos QOII BO, cnocobcmsyrouux 00CMUNICEHUIO
3anIaGHUPOBAHHBIX PE3VIbMAMO8 0C80EHUS OUCYUNTUHDBL

IIpenmecTByromme Ilocaenyrwomue
Hndpp Hauvenosanne uncﬁnﬁmnnm%oﬁ&nu anunnnn?{)lil/ﬁlonynn
9 9

ROMIICTCRIHH NMPaKTHKUH* NMPaKTHKUH*

Cnoco0eH cTaBUTh U
pemaTh HH)XEHEpHBIE U
Hay4YHO-TEXHUYECKHE
3aJa4ud B 00IacTi
HAHOTEXHOJOTHI 1
OIIK-1 MUKPOCUCTEMHOUN TEXHUKHU U
HOBBIX
MEKANCIHATUTNHAPHBIX
HaIlpaBJIEHUSIX Ha OCHOBE
€CTECTBCHHOHAYYHBIX U
MaTeMaTUYECKUX MOJeIeH

Hayuno-unccnenoBatensckas
paborta;
TexHomorn4eckas NpakTHKa;

CnocobeH ynpaBisTh
JKU3HCHHBIM ITUKJIIOM
CO3JaHNd MHKCHCPHBIX

HPOIYKTOB B 061aCTH HaHORJIEKTPOHHOU U
pony o MHKPOCUCTEMHOM TEXHUKU;
HAHOTEXHOJIOTHH 1

OIIK-3 N HayuHo-uccnenoBarenbckas
MHUKPOCHCTEMHOHN TEXHHUKH C

HanexxHocTh yCTpOHCTB

paborta;
Y4eTOM IKOHOMHYIECKHX,
TexHONTOTMYECKAst IPAKTUKA;
9KOJIOTHYECKHX,
CONHANBHBIX H APYTUX

OrpaHuyeHui
TexHONTOTMYECKAst IPAKTHUKA;
Texnonoeus npouzeoocmea
2emepoCcmpyKmypHvix
UHMESPATLHBIX cXem*™;
Texnono2us uzeomosienust

CMpOUCME HAHO- U

CrocoOHOCTH yemp . sk
MUKPOCUCMEMHOU MeXHUKU*™;

pa3pabartbIBaTh
CrpoeHre ¥ XUMHIECCKHE

COBpPEMCHHBIC N

TIK-7 CBOMCTBAa HAHOYACTHII;
TEXHOJIOTHYECKHUE TPOIECCHI

Cunme3s KOMRO3UYUOHHBIX

HM3TOTOBJIEHUSA

Mmamepuanog memooom 3D
npunmunea **;

Cunmes KOMNO3UYUOHHBIX
Mamepuanos memooom
9NEeKMPOCNUHHUHEA ™}
[penauioMHast PaKTUKa;

HAHOJJICKTPOHHBIX PI3IIC.]'II/II>1

* - 3aIONTHAETCS B COOTBETCTBHUH ¢ MaTpuieii kommnereniuii u CYII OIT BO
** - 3JIeKTUBHBIC TUCIUIUINHBI /TIPAKTUKH




4. OFBEM JJVCHUILJIMHBI U BUbI YYEBHOH PABOTHI

OO01mmas TpyA0eMKOCTh TUCHHUIUTHHBI «MaTepuanbl HAHOCTPYKTYPHBIX YCTAHOBOK» COCTABIISIET «S5» 3a4ETHBIX CMHMUII.
Tabauya 4.1. Buowvl yuebHoli pabomvl no nepuooam 0C80eHUs 00pA308aAMENbHOU NPOSPAMMbL BbICULIE20 00PA308AHU Ol OYHOU Dopmbl
00yuenus.

Buja yue6Hoii padoThI BCEI'O, ak.u. CEMeclT pCBD)
Konumaxmmnas paboma, ax.u. 51 51
Jlexuuu (JIK) 34 34
JlaGopartopusie pabotsl (JIP) 0 0
IMpaktuueckue/cemunapckue 3ansatus (C3) 17 17
Camocmosmenvras paboma 0by4arowuxcs, ax.u. 93 93
Koumponw (sx3amen/3auem c oyenkou), ax.u. 36 36
OO01Iasi TPYT0EMKOCTh THCIHILTAHBI aK.v. 180 180
3a4.e/l. 5 5




5. COAEPKAHUE JUCIUIIJINHBI

Tabauya 5.1. Codeporcanue oucyuniunsl (Mo0yis) no euoam y4ebHou pabomuol

Bun
Homep | HammeHnoBaHue pasnena "
paszena [——— Copep:xanue pa3aesa (TeMbl) yueOHoit
padoThI*
11 OCHOBHI KJIaccU(pUKAIIA HAHOMATEPHAJIOB. 1K
Tepmunonorus.
Paznen | |HanomaTepuaisr 1.2 OCHOBHBIE THITBI CTPYKTYP HAHOMATEPHAJIOB JIK
13 Oco0eHHOCTH CBOHCTB HAHOMATEPHAJIOB U 1K
OCHOBHBIE HANIPABJICHUS NX UCIIOIb30BaHMUS.
2.1 TexHonornu GOpMHUPOBAHHUS TOHKHX IIEHOK JIK, C3
Pasgen 2 |Hanorexnonoruun 2.2 TexHoIornM CHHTE3a HAHOYACTHI] JIK, C3
2.3 Crioco0w1 hopMoBaHUs moJUMEpHBIX HaHoBoJokoH | JIK, C3
Onruueckas Mukpocokmust. [lorsTue
3.1 IUQPaKIIMOHHOTO TIpeaesa. Buapl onTrudeckoit JIK, C3
MHUKPOCKOIIUH
3.2 BrmkHenonpHas oNTHYeCKasi MUKPOCKOIIHS JIK
CkaHHpYIOILAs AIEKTPOHHASE MUKPOCKOIIHSI.
33 du3nuecKkue nploecch Mpu B3aUMOIEUCBTUI TIK
AJIEKTPOHHOTO ITyCKa C MaTepuajIoM.
TepMO3IMUCCUOHHBINM U aBTOIMUCCUOHHBIN KaTOL.
3.4 BropudHble # 06paTHOOTPaKEHHBIE 3JICKTPOHbI JIK, C3
3.5 CucteMa ynpasieHHs JIEKTPOHHBIM ITyYKOM JIK
3.6 XapakTepuCTHYECKOE M3IIyYeHHEe aTOMOB JIK, C3
3.7 PentreHod1yOpHUCIICHTHBIH aHaIN3 JIK, C3
Mertopp! uccienoBaHus 3.8 OHerpoANCIepCUOHHAs CIEKTPOCKOIHUS JIK, C3
Pasnen 3 HAHOMATEPHAJIOB 39 BonHOBO AeTEKTOp 171 UCCIEA0BaHUS CIIEKTpa JIK, C3
XapaKTPUCTHYECKOTO M3JyUYCHHUsL.
3.10 PentreHoBckasi poTo3€KTPOHHAS CHEKTPOCKOITHSI JIK
3.11 Oske-CIIeKTPOMeTpHs JIK
3.12 [IpocBeunBaromas 3J1eKTPOHHAs MUKPOCOKITHS JIK, C3
3.13 CkaHupytomas TyHHeJIbHasi MUKPOCKOIIHS JIK
3.14 ATOMHO-CHJIOBast MUKPOCKOTIHS JIK, C3
3.15 Duuncomerpus JIK
3.16 PeHTreHOCTPYKTYPHBIHA aHATIN3 JIK, C3
3.17 MécchayapoBcKasi CIIEKTPOCKOIIUS JIK
3.18 PamaHOBCKasi CIEKTPOCKOMHS JIK, C3
3.19 W oHHBIH MHKPOCKOI JIK
3.20 Macc-cneKTpoMeTpust JIK, C3
Tpumenene a1 HanoTexHOI0THN B MUKPOAJICKTPOHHKE, K
Pasnen 4 | HaHoMATepHATOB 1 OIITORJICKTPOHHUKE ¥ HAHO(POTOHHKE
HAHOTEX HOTOIHH 4.2 KoHcTpyK1IMOHHBIE HAHOMATEpHATIbI JIK
4.3 HaHoTexHog0rnu B MEIUITMHE JIK

* - 3anonuserca Tompko no QUHOM popme o6yuenns: JIK — nekyuu; JIP — na6opamophuie pabomui, C3 —

npaKmuquKue/ceMuHapcxue S3AHAMUA.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCHUIIJINHBI

Tabnuya 6.1. MamepuaneHo-mexnuueckoe obecneuerue OUCYUNIUHbL

Tun aynuropuu

OcHaleHue ayIuTOpuu

Crnennann3npoBaHHoOe
yueOHOe/1abopaTopHoe
obopynoBanme, I1O u
MaTepHuaJibl 1Jis1 0OCBOCHUSA
AUCIHUTLTUHBI
(Ipu HEOOXOTUMOCTH)

JlexumnonHuas

CemuHapckas




Crnennann3npoBaHHoOe
yueOHoe/1a00paTopHoe
obopynoBanme, I1O u
Tun aynuropun OcHameHue ayauTopun
MAaTepHaJIbl 1J151 0CBOEHHS
AMCUMILTUHBI
(Ipu HEOOXOTUMOCTH)
Jns
CaMOCTOSITENIbHOM
paboThI

* - ayIUTOpHS AJIsl CAMOCTOSTENIbHOM pa0doThl 00yyaronuxcs ykasbiBaercs OBA3ATEJIDBHO!

7. YHEBHO-METOANYECKOE U TH®OPMAIIMOHHOE OBECHHEYEHHUE JUCHUITJIMHBI

Ocnoenas numepamypa:

1. CyBopoB D. MarepuanoBe/ieHHEe: METO/IbI UCCIEIOBAHUS CTPYKTYPHI M COCTaBa
MaTepHaaoB 2-¢ u3., mep. u aomn. YueoHoe nmocoodue as CITO. — Litres, 2023

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

1. FO. B. Ilonenosa, E. B. Eroposoii. HanomaTtepuasnbl 1 HAHOTEXHOJIOTHH. Y YeOHUK IS
CIIO, 2021 r.

2. CyBopoB, J. B. MarepuanoBeieHue: METO/IbI UCCIEIOBAaHUS CTPYKTYPBI U COCTaBa
MaTepUaloB : yaeOHOe TocoOue sl cpeHero nmpodeccnoHabHOTO oOpa3oBanusi / D. B.
CyBopoB. — 2-¢ u3j., nepepad. u non. — Mocksa : U3natensctBo FOpaiit, 2024. — 180 c.
Pecypcwi ungopmayuonno-menexomMmyHuKayuoHHou cemu « Mnmepuemy»:

1. ObC PY1H u ctoponnne ObC, Kk KOTOPBIM CTyI€HThl YHUBEPCUTETA UMEIOT JOCTYII
Ha OCHOBaHMH 3aKJIFOYCHHBIX JIOTOBOPOB

- DnexkTpoHHO-6ubmoTeunas cuctema PY/IH — 9bC PYIH
http://lib.rudn.ru/MegaPro/Web

- OBC «YHuBepcurerckas Oubauorexa onnain» http://www.biblioclub.ru

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

- OBC «KoncynbraHT cTtyaeHTay www.studentlibrary.ru

- OBC «Tpounxkuii MmocT»

2. ba3bl JaHHBIX U TOMCKOBBIE CHCTEMBI

- OJIEKTPOHHBIN (POH]T TPABOBOM M HOPMATUBHO-TEXHUYECKON IOKYMEHTAIIUH
http://docs.cntd.ru/

- nouckoBas cucrema Anaexc https://www.yandex.ru/

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

- pedeparuBHas 6a3a nanueix SCOPUS
http://www.elsevierscience.ru/products/scopus/
Yyebno-memoouueckue mamepuansvt 011 camocmosmenbHol pabomsl 00y4arOuuxcs npu
0CBOCHUU OUCYUNTUHBL/MOOYAAE:

1. Kypc nekuuit mo qucuurminHe « MaTepuaabl HAHOCTPYKTYPHBIX YCTAaHOBOKY.

* - Bce yueOHO-METOANYECKHE MaTepHallbl Uil CaMOCTOATENbHOM paboThl 00yJaromuxcs
pa3MeIIalTcs B COOTBETCTBUHU € ACHCTBYIOLIUM NOpsiAKoM Ha cTpanule aucuuiuinasl B TYUC!
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