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1 Henu, 3ajaun U IVIAHUPYEMble pe3yJbTaThl 00yUeHUs! 110 JUCIUILIHHE

He.]]LIO OCBOCHHI NHUCIHIIJIHHLI {{MaTepHa.]]]aI HAHOTEXHOIOTHHY» IBIAeTCA (bOpMHpOBaHHe
OCHOBHBIX  IIPHEMOB MO3HABATEIRHOH ACATSIIBHOCTH CIICIHAJIHCTOB B HaHOHWHYCTPHH,

(l)OpMHpOBaHHe HAaBBIKOB, H606XOHHMLIX AL yUaCTHA B CO3JaHHH HOBBIX MaTCpPHAJIOB H
TeXHOTOTHH MMPOH3BOICTEA.

332[3‘]1[ AHCITUILIHHBI <<MaTepHam,1 HAHOTCXHOJOTHi»:

- PACHIMPCHHUE H 3aKPCIUICHUE TCOPETHYCCKHX H NPAKTHUYCCKHX 3HAHAHN 10 HeopFaHquCKOﬁ,
OpFaHH[IeCKOﬁ, (I)HSH[IGCKOﬁ H KOJIJ'IOH,[[HOﬁ XHMHH, H606X0£[HMLIX I TPOBS/ICHUA HAaYYHBIX
HCCJ’IG,[[OB&HHfI H INIOCTAHOBKH OIITUMHM3allHOHHLBIX 3adat,

= H3YUCHHC CYIMHOCTH (l)HSI/IKO-XI/IMI/IIIeCKI/IX H XHMHYCCKHX IIPOLCCCOB, IMPOHCXOIAINHX B
MMPOH3BOACTBC HA HAHOYPOBHC,

= (l)OpMHpOBaHHe HpeI[CTaBJ'IeHI/Iﬁ 00 OCHOBHLEIX 5Tamax PEOICHHA 3aJavHd peali3alliHi
KOHKPETHOT' O HAIIPABJICHHA HAHOTCXHOJIOITHH B MATCPHAJIOBCACHHH,

- O3BHAKOMJICHHE ¢ COBpPEMCHHBIMH JOCTHIKSHHAMH 110 CO3JaHHK, MNPHMEHCHHUHKY H
MEPCIICKTHBAM pa3sBUTHA HAHOTEXHOJIOTHHA.

O6yueHHe 110 JUCHMIUMHE «MaTepHalibl HAHOTEXHOJIOTH» HallpapjieHO Ha (POPMUPOBAHHE
vy 00yHaroIKXCs CIEAYIOIMX KOMIIeTeHIUH:

Kox v HaMeHOBaHMe KOMITETEHIUIT HNumkaTophbl TOCTHAESHUA KOMITETEHITHN
IIK-1 HIIK- 1.2. MonemipyeT u pa3pabaThIBaeT HTATLI
Crocoben pazpabaTeIBaTh IHUGPOBHIE TCXHOJIOTHUSCKHUX MPOILIECCOB H COCTABLI
MOJICITH THIIOBBIX TEXHOJIOTHIECKHX MaTepHAJIOB HA OCHOBE aHAJIM3a YCJIOBHH HX
MPOIECCOB H TEXHOJIOTHH MaTepHAJIOB AKCILIYATAITHH H ¢ YIETOM YKOHOMHYECKHX

{akTOpOB
IIK -2 HIIK-2.1. BrinoasgeT HCCISOBAHHS H
CrocobeH HCTIONB30BaTh HA MPAKTHKE HCIILITAHUST MATSPHAJIOB, H3ICITHH U MPOIECCOB
3HAHUA O MOJIUMEPHBIX MaTepHallax HX NPOU3BOACTBA
PAsIUTHOT O HA3HAYCHHUS, BLITOIHSITD
HCCJIE/IOBAHUS H HCTILITAHUA MATEPHAIIOB

2 MecTo JMCHUILIMHDL B CTPYRTYpe 00pa3oBaTe/IbHOMH HPOrpaMMbl

JucnuminHa «MaTepHaibl HAHOTCXHOJIOTHH» OTHOCHTCS K 0o0s2aTeNbHOH  YacTH,
dopMHEpyeMOH YIaCTHHKAMH 00pazoBaTeIbHBIX OTHOMeHHH O010Ka Bl « [HCIHILTHHLI (MOTYIH )».
Jucnumummna « MaTepraibl HAHOTEXHOJIOTHE» B3aUMOCBSI3aHA JIOTHISCKH U ColepKATeILHO-
METO/IHUECKH CO CIISTYIOTIHMHE JTACITATIITHHAMH:
B gactu 6moka b1:
— «be3onacHOCTh JKU3HEISATEIILHOCTH Y.
— «Du3uUecKas, KOJUIOUAHAS XUMHH H OCHOBBI DJISKTPOXHMUNY .
— «DH3UKA K XUMHUS BLICOKOMONCKYIBIPHBIX COSIUHEHHI .
— «XHMHSI MATCPHAJIOBY.
— «MeTo/IBI HCCIIENOBAHUS U UCTIBITAHHS MAaTEPHAIIOBRY .
— «MeTo/Ibl YIIPABJICHHS TOBEPXHOCTHBIMH CBOHCTBAMH MATEPHAIIOBY .
— «MeTo/IBI peHOBAITHH W BTOPUYHOM nepepaloTKu MaTEpHAIIOB».
— «lIpuHUIHNLI co37aHU 3aIIUTHLIX MATEPHATIOBY .
— «Koppozus, ctapeHue H 3alliTa MaTEPHAIIOBY .
— «KepaMuieckue W 1J1aBJIeHbIE CHITHKATBIY.




B wacty 6imoka b2:

- vucOHas TmMpakTHKa (IIpakTHKa IO TOJYYCHHIO TIEPBHYHBIX HABBIKOB HAyYHO-
HCCIIENIOBATEIILCKOM paboThl).
3 CTpyRTYpa U CoAepsKRAHUE JUCITHIIIHHbI
O01mas Tpy/IOeMKOCTh JIHCIMIUIMHBI cocTasiiger 3 3aueTHIX equHuI (108 yacos).
3.1 Buani yuedmoii padboThl H TPYT0EMKOCThH
Ne e o KomriectBo | CemecTpbl
n/n ¥ PADOTEL JacoB 4
1 | AymuropHble 3aHATHS 54 54
B Tom gncne:
1.1 | Jeknmuu 18 18
1.2 | CemuHApCKUC/ TIPAKTHYCCKHS 3aHATHS 18 18
1.3 | JlaGopaTopHbIC 3aHATHS 18 18
2 | CamocTosITeTHHASI padoTa 54 54
B toMm gucne:
2.1 | IloaroToBKa K JEeKITHOHHBIM 3aHATHIM 18 18
(Pedepar)
2.2 | lloaroToBka K JJaOOpaTOPHBIM 3aHATHIM 18 18
(PT'P)
2.3 | lloaroTroBka K NpakKTHYECKHM 3aHATHAM 18 18
(P
3 | llpomexkyrouHas arrecTanms
3ayer 3ayer
Hroro 108/3 108
3.2 TemaTHuecKkuil MJIaH HIVICHAS THCITHTLTHHBI
TpyroeMrocTh, Yac
AvauTopHas paGoTa =
THERERE
Ne Pazjiesbl/TeMbI © - B % =| Z = =2 | &8
v/ MTHCTMILTHHEBT z = 2, 2 E|l 2 = 22 = S
2 = |ZEE| 85| 22| £&
= = e 3| R = 2| S
5 & K ez | Z
QR = = &)
1 Pazgen 1. Bregenne B JUCITHILIMHY. 12 2 2 2 = o
Knaccudukaius HaHOOOBEKTOB
2 Pazpen 2. CpoiictBa 12 2 2 2 - 6
HAHOCTPYKTYPHUPOBAHHBIX MATEPHAJIOB
3 Paznen 3. MeToOnLI HCCISMOBAHHS 12 2 2 2 - o
HAHOCTPYKTYP
4 Pazgen 4. MeToanl moayueHUs U 12 2 2 2 - o
OYHCTKH HAHOOOBEKTOB C 3a/[AHHLIMH
CBOHMCTBAMH
5 Paznien 5. Yraepo/iHble HAHOCTPYKTYPbI 12 2 2 2 - 6




6 Pazgen 6. Heopranuueckue 12 2 2 2 - 6
HAHOCTPYKTYPBI
7 Pazgen 7. llonumepHbie 12 2 2 2 - 6

HAHOCTPYKTYPHUPOBAHHBIC H
KOMTMO3HITHOHHBIE MAaTSPHUAIIBI

8 Paznen 8. Mukpo- u HaHommTorpadus 12 2 2 2 - 6
9 Pazgen 9. [lpuMenenue 12 2 2 2 - 6

HaHOMAaTepHAJIOB
Hroro | 108 18 - 36 - 54

3.3 Conep:kanne THCITHILITHHEBI

Pazmen 1. Beegenne B mucipmmiHy. Kmaccupukaima HaHO00heKTOB

Kpatkuii 0630p conep:kanus kypca. Onpe/ieneHus v repmuHosorus. Kputepuu onpejiesienus
HAHOOOBEKTOB: pa3zMep H  (QVHKIHOHAIBHBIE cBolicTBa. OCHOBHBIE HTamlbl  Pa3BUTHI
HaHoTexHoJorui. Kiaccudukaims HaHooOBeKkTOB. OCHOBHI CYOMHKpOHHOH TEXHOMOTHH U
TeXHOJIOTHH HW3JIeNIHH HaHORJIeKTpoHUKH. O0z0p yueOGHO-HayuHOH IMTepaTyphl 1o MpodieMam
HAHOTEXHOJIOTHH.

Paznen 2. CBoiicTBa HAHOCTPYKRTYPUPOBAHHLIX MaTepPHATIOB

OcHoBHBIC PU3HKO-XHMHUESCKHE CBOMCTRA HAHOYACTHIL, UX OTIHMUUTE/IBHBIC 0COOSHHOCTH 110
CPABHEHHUIO ¢ 0O0BSMHBIMH MATepHATAMH.

OcHoBHBIC MEXaHHUECKHUE, DJISKTPUUSCKHE U MATHUTHLIC CBOMCTBA HAHOYACTHIL.

Uccnenopanue MeXaHMUECKMX U MarHMTHBIX CBOHCTB MaTepHalioB. BeicokoTemnepaTypHast
CBEPXIPOBOJIAMOCTh H BBICOKOTEMIIEPATYPHBIC CBEPXIIPOBOIHUKH. HccreioBaHne IeKTPHISCKUX
CBOMCTB MaTepHaoB.

Pazxen 3. MeToabl Mccsie/IOBAHHA HAHOCTPYKTY P

O0beMHBIC W TOBEPXHOCTHBIE MeTO/Abl aHaiM3a HaHomatepuasiop. MHccnenopanue
MOp(doNIOTHH, XHUMHYECKOTO COCTaBa W CTPYKTYPBI, ATOMHOH CTPYKTYpPbl HAaHOMATEPHUAJIOB.
DIeKTpoHHAas MUKpOcKoIusl. CKaHUPYIOMAas 30HI0BAsi MHKPOCKONHS. PeHTIeHOBCKAS DJICKTPOHH ast
CHEKTPOCKOIHSL

Pazxen 4. MeToap1 oIydeHHS U OYHMCTKH HAHOOOHEKTOB € 3aJaHHBIMHI CBOMCTBAMU

Obmre MeToAbI MOTYISHUS HaHOMaTepuaiop. Co3nanne 0O0LEKTOB M0 MPHHITHITY «CBEPXY —
BHH3» U «CHH3Y - BBEpX». DIMHTAKCHAILHBIC METOAbI CAMOOPTaHU3AIMH KBAHTOBLIX TOUCK.

[Tonyuenne YriIepoJAHBIX HAHOCTPYKTYP. MeTolbl JIyroBoro paspsjia, NasepHod alIsiiuu,
XUMHUYSCKOTO OCAMICHHS U3 ra2oBol daspl. Bo3MOKHOCTH METOOB IO CHHTE3Y OJHOCTOWHBIX H
MHOTOCITOHHBIX HAHOTPYOOK. CTaTHH OUHCTKH HAaHOTPYOoK. CaMoopraHu2aIiusa HaHOTpyOoK.

MeToab1 MOIYYEHHS TOJMHMEPHLIX KOMIIO3UITHOHHBIX HAHOCTPYKTYPHPOBAHHBIX MOKPLITHH.
MeTo/ibl  MONYyUEHHS HEOPraHWYeCKHX HAHOMATEPHAIOB, TOKPBITHH, CJIOEB M PJICMEHTOB
MHUKPONIEKTPOHHKH.

Paznen 5. Yriepoabie M HeOpraHmvecke HAHOCTPYRTYPbI

@yaneperst. OcHOBHBIE (QH3HKO-XUMHUSCKHE CBOHCTBA VIJICpONa, VIJISPOJHAS CBI3b,
THOpUIH3AITHA. AJUTOTpomHBIe (GopMBI YIJepoda: rpaduT, anaMaz, KapOHH, TpadeH, aMopgHBIH
yraepon, ¢yviUiepeHsl, HaHOTPYOKH. CTpykTypa QyiUiepeHoB Cso H Cm: TCOMETPHSL, THII CBSI3CH.

Jlpyrue kiactepbl yriepoja. Metospl cHHTe3a M OYHCTKH (yiuiepeHor. Coe/IHHEHHS Ha OCHOBE
(dpysepenor: Qysnepowibl, GyiuepuTsl, QyJUIEpH/Ibl, HHTEPKAJUIMPOBAHHBIE M 3H/103/IpajibHbIe
CTPYKTYpbl. OGJIACTH IpUMEHEHH: QYIUIEPEHOB.

Hanompybrxu. CTpykTypa OJIHOCTEHHBIX HAHOTPYOOK, HHJEKChl XHPAJILHOCTH, OCHOBHBIE
THIL] XUPAJILHOCTH. APXUTHIMYHBIC HAHOTPYOKH.

CrpykTypa MHOTOCIIOHHBIX HAHOTPYOOK. /ledekThl B cTpyKTYpe HAaHOTPYOOK M HX BIIMSHHE
HA TEOMETPHIO H [IPOBOIMMOCTh HAHOTPYOOK.
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[Ipumenenne HaHoTpyOok. [pvrue yriaepoaHsle HaHOCTPYKTYpbl. HaHOTpyOKHM Apyrux
MaTepHAIOB: AUCYIIL(UA BodbdpaMa, XPHOTHIL

Hanoanmaser. CTpykTypa W CBOHCTEA HAHOAJIMAZHBIX TIJIGCHOK M MOKPBITHH, HX IPUMEHEHH €
B MUKPORJIEKTPOHHUKE.

Hanonumu. HaHoHWTH Ha OCHOBe yriepojia M MeTa/uioB. MeTojbl MX TMOJIyYeHUd H
MeXaHH3MBI pocTa. HaHoHHUTH, cocTodlHe U3 ABYX U Oosiee MeTa/ioB. CoeUHSHUSI HAHOHUTCH B
CIOXKHBIC CTPYKTYPHL. OU3UKO-XUMUYCCKHE CBOMCTBA HAHOHHUTEH.

Pazxen 6. Heopranmveckne HAHOCTPYKTYPbI

Hanouacmuyet 30/10ma u cepebpa. MeTo/ b1 IOIyUeHUs, CTPYKTYPA, PUIHKO-XUMHYIESCKHE U
ONTHYECKHE CBOUCTBA, IOBEPXHOCTHBIN IJIA3MOHHBIH Pe30HAHC

Anomocunuxamei. OcHOBHBIE (PUBHKO-XUMHYECKH e CBOMCTBA, CTPYKTYpA.
MOHTMOPHJUIOHHUT, YIIAKOBOYHEIE KOMIO3UIHOHHBIC MATCPHAIILL.

Pazpen 7. lloimmepHbie HAHOCTPYKTYPHPOBAHHBIE H KOMITO3MIIHOHHBIE MATEPHAITBI

[lonmuMepHbIe HAHOCTPYKTYPUPOBAHHBIE H KOMIO3HIIMOHHBIC MAaTepHAIILI H MOKPHITHS, WX
CBOMCTBA H 00JACTH IPUMEHESHHS B MHKPOSTIEKTPOHUKE. DIIeKTPOTIPOBOAAIIHE TOKPLITHSL.

Paznen 8. Muxcpo- 1 HaHo MTOr padust

Beenenne, onpenenenne MoHATHH «MukpoiutTorpadusiy u «HaHomutorpadus»y. THIBI
MHKPO- H HAHOJIUTOTpadHH.

Texnomoruueckuii mporece goromurorpaduu. 3akoH Mypa, COBPEeMEHHBIH TpaH3HCTOD.
Pesuctol. MoTomadiaonsl. Dkcmosunust. Pazpemenne dotomurorpaduu. Jlutorpadgusa B odnacTu
rirybokoro YO, peHTTeHOBCKAs M AJICKTPOHHAS JUTOrpadud. DiekTpoHHas JuTorpadus ¢ npsaMoi
3AMHCKHIO AJICKTPOHHBIM ITYTKOM.

Hanomurorpadus. Onmuueckue Metopl HaHonuTorpaduu. Harnomutorpadus ¢ moMonisro
C3M. HaHouMOpHUHT JIHTOT padHsL.

Pazxen 9. Il pumeHeHe HAHOMATEPHAJIOB B MOJIUT PA(IH H YIIAKOBKE

[leuaTHas >aeKTpoHUKA, PYHKIMOHAILHEIS MoUrpadguueckne U YIAKOBOUHBIC MATSPHAIIDI.
Comneunbie Oatapen, TpaHzucTopbl, OLED, ceHCOpBI: CBOWCTBa, TEXHOJOTHH H3TOTORJICHHS,
BKJIIOUAS TICUATHBIE CIIOCOOBI, OCHOBHBIE MPOGIEMBI MIPOHU3BOCTRA M DKCILTYATAIIMH.

3.4 TemaTuka Ja00paTOPHLIX 3AHATHIA

JIaGopatopnas pabota 1. HMcerenoBanue cBoieTB HaHOMAaTePHANIOB ¢ IOMOIIBIO ATOMHO-
CHIOBOH W pacTpOBOH DJICKTPOHHOM MHKPOCKONHH, PEHITCHOBCKOH  OTORTCKTPOHHOH
CIEKTPOCKOIIUH.

JIaGopatopnas pabota 2. Opranndeckue HOMVIPOBOJHUKOBLIE HaHOMATepHANDL. 1lomydenue
HAHOCTPYKTYPUPOBAHHBIX (POTONPOBOSIIMX MOKPLITHH HA OCHOBE KpacHTeJIeH

JlaGopatopuasa pabota 3. lloayueHme 3oseli (HaHOOOBCKTOB) METOJOM XHMHYCCKOH
KOHJCHCAIIHH (METOOM CHH3Y-BBEPX).

JIaGopatopnast paGota 4. HecnegoBanue HaHOPa3MEpHLIX XapaKTePHCTHK KaMILLIPHO-
IIOPUCTOHN CTPYKTYPBI Pa3JIMYHBIX BH/IOB.

JlaGoparopHast paGora 5. HccneioraHHe MOpPDOJIOTHUECKHX CBOHCTB YIVIEPOJHBIX H
HEOPraHUYeCKHX HAHOMATEPHAJIOB.

JlaGopatopnast pabota 6. Brigenmenmne ¢ysuiepeHoB M3 VIVIGPOAHOTO MaTepHala H
HACHTU(DHKALINS UX ¢ TIOMOINBIO HJISKTPOHHOTO MHKPOCKOIIA.

JlaGopatopnast pabGora 7. HceremoBamue ancopOLMOHHLIX CBOMCTB  HaHoalIMa3oB
XpoMaTorpaUIecKUM METOTOM.

JlaGopatopnas pabota 8. Onpe/esienne PUBHKO-XUMHISCKHX CBOMCTB KPACKH, CojlepIKaliel
HAaHOAJIMA3bl.

JlaGoparopHast pabGota 9. OmnpejeseHHe ONTHYSCKHX CBOHCTB  KpacoyHOro  CJod,
ColepIKalllero HaHOAIMAa3bL.

3.5 TemaTka KypPcOBBIX IIPOEeKTOB (KYPCOBBIX padoT)
KypcoBbIX IPOSKTOB B JIMCHUILIMHE HE IIPE/IY CMOTPEHO.



4 YuebHo-MeToAn4uecKkoe 1 HHGopManloHHoe oGecnieueHue

4.1 HopmartusHsbie 1okyMmeHThI 1 'OCTHI

1. OI'OC BO 22.03.01 MarepuaniopeJcHHS W TEXHOJOTHH MaTSPHAJIOB, YVTBEPIK/ICHHBIH
npukazoM MOH P® ot 02 urons 2020 r. Ne 701.
2. AkaTeMHUSCKHE VYUeOHBIH IUIaH 110 HampaBJeHHI0 moarotopku: 22.03.01

MatepuajioBeaeHue u TexHojoruu MatepuanoB. llpodunn: Iludpombie TeXHOTOTHH B
MaTepHanopeaeHun. Mopma oOyueHHA — ogHas 2024,

3. Matpunia k¥ AVII 22.03.01.02 MartepraioBeficHUEe W TCXHOJIOTHH MAaTEpHAJIOB.
(ITudbporsie TexHOIOTHE B MaTepuaiopeieHun). [puem 2024/2025 rr. 2024.

4. Vkas Ilpesuuenta Poccuibickoli ®enepanuu ot 01.12.2016 Ne 642 «Crpareruu
HAYYHO-TEXHOJIOTHYECKOT O pa3puTua Poccuiickoit Menepanumy.

3. [Ipukaz MunuctepcTea oOpazoranus 1 Hayku Poccutickol @enepanuu ot 23.08.2017
Ne 816 «OO6 yreepkienun llopgika TpUMeHEHHS OpTraHHZAIUAMH, OCYIECTBISIOIUMHE
00pa3oBaTeNIbHYIO JIESITEIBHOCTh, MIEKTPOHHOTO OOYUCHHS, JIMCTAHITMOHHBIX 0O0pazoBaTeNbHBIX
TeXHOJIOTHH MPU peasinzaliui o0pa3oBaTesIbHBIX IPOTPAMM).

4.2 OcHoBHASI TMTepaTypa

1. Poroe B. A. TexHomorus KOHCTPYKITHOHHBIX MaTepuasior. HaHoTeXHONOTHH: yueOHUK
JUIS CTY/ICHTOR BBICHIMX yuel. 3apefleHuH, 2-e w3/, ep.u jon. Opaiit, 2018, 190 c.

2, Boponoe B.K. Kum Jle Y., Suromkun A.C. CpolcTBa W IpHMEHEHHe
HAHOMATEepHAJIOB: YUeOHHK JUIS CTYJICHTOB BRICIIUX Yueb. 3aBeeHuH, 5-e uz. 2018, 210 c.

4.3 [lomomuTe ILHAS IMTEepaTYpa

1. Pexonkor, /.. Hanomarepuansi: yuebHoe nocobue / JI. M. Peikonkos, JIEsuHa,
B.B., Isumszurypu, 2.JI. — M.: BHHOM. JlabopaTtopus 3Hanu#, 2010. — 365 ¢.
3. berga, A.®@. Matepuaibl HAHOTSXHOJMOTHH B mosurpadum: yued. mocodmHe A

CTY/IGHTOB BRICIIMX yueO. 3aBe/ieHHid, oOyuamommxcd mo Hanpapienuwo 150100.62 -
Marepuanope/leHHe H TeXHOJIOTHH MartepHasioB. U.1. Bee/neHHe B MaTepHasbl HAHOTEXHOJIOTHH.
Yraepojiabie HaHOCTPYKTYphl / A. @. benna; M-po o6pazoeanus u Hayku PO, @T'BOY BIIO "Mock.
roc. yH-T nnevatd uMeHu Upana @eropopa. — M.: MI'VII umenu Heana @ejropora, 2013. — 138 ¢.

4. bernna, A.@. Martepualibl HAHOTEXHOJOTHH B nosurpaduu: yuebHoe nmocobue st
cTy/leHToB, obyuaromuxcs mo HanpapieHusiM: 150100.62 — Marepuanope/ieHue U TEXHOJIOTHH
Matepuanon, 261700.62 — TexHomoruss MOIUTpaHISCKOTO H VYIIAKOBOYHOTO IPOH3BOACTRA,
051000.62 — Ilpodeccuonansuoe odyuenue. U. 2. Hanomarepuannl. [IpobmeMbl Ge30mMacHOCTH,
SKOJIOTHH U HDTHKH B IPUMEHEHHH HaHoMaTepuanos / A. @. benga, M-po oOpazopanus 1 HayKH PO,
OI'BOY BIIO "Mock. roc. yH-T neuatd umeHu Mpana @emoposa”. — M.: MI'YII umenu HMpana
Ocnoposa, 2014. — 130 ¢.

3. berga, A.®@. MaTtepualibl HAHOTSXHOJOTHH B HMoJUTpaduu: yieOHOe mocodue At
CTYICHTOB, oOydaromuxcsa mo HampabaeHusaM: 92.03.03 — TexHonorua mourpapudIeckoro H
YIaKOBOTHOTO TIpouako/icTea;, 22.03.01— MaTtepranoreieHHe H TeXHOIIOTHH MaTepHanos; 44.03.04
— TIlpodeccrnonansHoe obyuenue. Y. 3. Hawmonmtorpadms. HanotexHomorum H mMaTepualibl
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HAHOTeXHOJIOTHH B mommrpaduu / A. ®. benna; M-po obpazoranus H Havku P®, ®I'BOY BIIO
"Mock. roc. yu-T neuatu uMenn Hpana @epgopopa”. — M.: MI'YII umenn Heana @emopona, 2015, —
220 c.

6. berma, A.®@. MaTtepualibl HAHOTSXHOJOTHH B TMOJUTpadHu: yueOHOE MOocodHe LT
CTYICHTOB, oOydaromuxcsa mo HampabieHuaM: 29.03.03 — TexHonoruda mourpapuuecKoro H
YIAKOBOYHOTO TIpou3po/icTea; 22.03.01 — MaTepuanoBe/ieHHe H TeXHOJIOTHH MaTepHalor; 44.03.04
— Ilpodeccuonansaoe oOyueHue (o otpaciam). Y. 4. CkaHHpYIOIAA 30H0BAs MUKPOCKOTIHA H
JpYrue MeToNbl JUATHOCTHKH 3alevuaThiBaeMblX MATepHAIIOB Ha MUKpO- M HaHOypoBHe / A. O.
benpa, I1. @. Iloramuukop; M-go obpazoeanus u Hayku PO, OT'BOY BIIO "Mock. roc. yH-T ieyaTi
umenu Meana ®Oenopora”. — M.: MI'VII umenn Hpana @eopoea, 2015, — 136 ¢.

1. I'omoruH, FO.HU. BeefieHHe B HAHOTEXHUKY. [DNEKTPOHHBIN pecypc] — DIeKTPOH.JaH.
— M.: Mammunoctpoenne, 2007. — 496 ¢. — Pexxnum moctyma: hitp://e.Janbook.com/book/802

4.4 DIeKTpOoHHBIe 00pa3oBaTeIbHbIE PeCYPChI
1. https://online.mospolvtech.ru/course/view.php?1d=10662

4.5 JIvmeH3H0oHHOE TIPOT PAMMHOE 00ecTIeeHIe

1. Microsoft Windows 10 Pro
2. Microsoft Office 2007
3. KasperskyAnti-Virus

4.6 CospemenHbie TnipodeccHOHAILHBIE 0a3bl [JAHHBIX W HHGOPMAIIMOHHBIE
CIIPABOYHBIC CHCTEMBI

1. KommbroTepHbIe UHPOPMAITHOHHO-TIPABOBBIE CHCTEMEBI «KoncynpTanm»
http://www.consultant.ru, «lapanT» http://www.garant.ru

2. O¢dunHaILHLIH HHTSPHET-MIOPTAN MpaBoBoi HHpopMaruu http://pravo.gov.ru.

3. Poccuiickas nHanponansHas oubmmoTeka http://www.nlr.rud

4, http://www.sciencedirect.com

5. http://www.researchgate.com

6. http:// www.ammrf. org.au/myscopee

7 yueOHO-METOIHUSCKUS MATSPHAIBI B DJICKTPOHHOM BHJIS, IPEACTABIICHHBIC HA CalTe

http://lib.mami.ru/ebooks/ B pazgene «bubamorekar.
8. EauHoe OKHO [JOCTyNma K 00pazoBaTeILHLIM pecypcaM  DeaepalbHBIH MOPTAT

http://window.edu.ru
9. Hayunas smextponnas SudbamoTeka http://www.elibrary.ru
10. Poccuiickas rocymapcTeenHas 6ubmoTteka http://www.rsl.ru
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5 MarepHajabHO-TeXHHUECKoE o0ecTieueHne

JBe crermuamuzupopanubie yueOHbIe JabopaTopuu Kadeapbl « UIHHOBAITHOHHBIS MaTePHAIILI
npuHTMeauaTexnomorun»  Aya. 1209, 1202 ocHameHHBIE CBETOBHIM MHKpockomom, HWIK-
CIICKTPOMETPOM.

2 CrnenmanmuzupoBanHas  yueOHaga  JabopaTopus  kadeapel  «HHOBAITMOHHBIS
TCXHOJIOTHH MOJIATPAPHISCKOTO H VIIAKOBOYHOTO MIPOH3BOACTBAY Ay, 2702, oCHAMEHHbLIE ATOMHO -
CHJIOBBIM MHKPOCKOIIOM, MIPOQHIOMETPOM.

® CrienMaM3upoOBaHHbIE HAYYHO-HCCIIE/I0BATEIbCKHE nabopaTopun HTI]
«llomurpaduueckie W HMHHOBAIIMOHHBIE TexHoJorum» ayia. 1037, 1038, 2202A, 1306, 2669,
OCHAINCHHBIE CKAHMPYIONIUM DJIEKTPOHHBIM MHKPOCKOIOM, PEHTTEHOBCKUM (OTORJIEKTPOHHBIM
CIISKTPOMETPOM, YCTpoHCTBaMHU 0OpabOTKH MAaTSPHUATIOR B KOPOHHOM pazpsa/e, B TICIONIEM paspsae,
MPoOOIEYATHBIM YCTPOUCTBOM, YeTpoHCTBOM 3D-nieuaTh.

6 MeTtoanueckne peKoOMeH Al

6.1 MeTomrueckue peroMeHIALNM IJIS1 IIPeNoJaBaTe sl 110 OPraHH3ALIH 00y e s

ITpenojlapaHie TeopeTHUECKOro (JEKIIHOHHOTO) MaTepHalla 10 JIMCIHILIMHE « MaTepHalibl
HAHOTEXHOJIOIHH» OCYHIECTBIIASTC HA OCHOBE MEXK/MCHMIUIMHAPHONH HWHTEIpalliH W UYeTKHX
MEX/IMCIIMIUIMHAPHBIX CBs3el B paMkax o0OpasopaTesIbHOH IporpamMMbel M y4eOHOro IJlaHa 110
HanpapieHuo 22.03.01 —Matepuanore/ieHHe H TEXHOJIOIHH MAaTePHAJIOB .

PexoMenayeTcsl IMUPOKOE HCMOIB30BAHNE aKTHBHBIX M HHTePAKTUBHLIX METOTOB 00yIeHUS,
HAYYHOH M CHPAaBOYHOH JIMTepaTyphl LPH HOJATOTOBKe YYeOHO-METOJMUECKHMX MaTepHAJIOB,
BO3MOKHOCTEH COBPeMEHHBIX HH(OPMAI[HOHHBIX TEXHOJIOTHH.

IlepeueHb OCHOBHOH M JIONOJHHMTEIBHOH JIMTEpaTYyphl M HOPMATHBHBIX JIOKYMEHTOB,
HeoOXO0/IMMBIX B X0/1€ [Ipeno/laBaHus JTUCIMIUIMHBL « MaTepHasibl HAHOTEXHOJIOTHE», IPHBE/ICH B 11.4
HacTodImeH pabodeii porpaMMBbI.

6.2 MeToudeckye YKazaHUHA 1A 00YYAIIHXCHA 10 OCBOEHUIO TMCHHTILTHHBI

[Monyyenue yrayOJeHHBIX 3HAHUHW TIO JHUCITHIUIMHE JIOCTHUTAeTCS 34 CUET AKTHBHOM
CaMOCTOSTENILHON paboThl oOyuaronuxcd. BreienseMble yachl 1e1ecoo0pa3Ho HCIOIB30BATE JUIS
3HAKOMCTBA ¢ YueOHOH W HAYYHOM JHTepaTypol 1o npodiieMaM JIMCIUILIMHBI, aHAIW3a HAYTHBIX
KOHIIEIIIHH.

B paMkax JUCITHILIMHBI IPETYCMOTPEHBI paziMiHbie YOPMBI KOHTPOJIS YPOBHS JOCTHKEHHUS
00VIATONMIAMHCS 3asIBJICHHBIX HHIAKATOPOB OCBOCHHS KOMITeTeHIMH. DopMa TeKYIEeTro KOHTPOJIT —
aKTHBHasA paboTa Ha MaOOpaTOPHBIX 3aHATHIX. PopMoH MPOMESKYTOUYHOTO KOHTPOJIS IO JaHHOH
JUCHIHMIUIMHE SIBISASTCS DK3aMeH, B XoJ¢ KOTOpPOTO OICHHBACTCA YPOBEHbL JOCTIKCHHA
00VIATOMIUMHCS 3aBICHHBIX HHIHKATOPOB OCBOCHHSA KOMITCTCHITHH.

MeToIHYSCKHE VEABAHHS IO OCBOCHHIO JTH CITHILIHHLL

JISKITMOHHLIC 3aHITHSI MpOBOOATCA B COOTBCTCTBHH C COACDIKAHHCM HacTOsIIICH pa60qel71

mporpamMmMcI H IIpCaOcTaBJAIOT coboH H3I0KeHHE TCOPCTHUCCKHX OCHOB JHCITHIIIHHLI.

HOCGIJ.IGHI/IG JICKITHOHHBIX 3AHATHH IBIIIeTCA 0034 TeILHBIM.

KOHCHGKTHpOBaHHe JICKIIHOHHOTO MaTepHalla JOIYCKacTCd KaK IMHCBEMEHHBIM, TakK H
KOMITBKOTCPHBIM crrocoGomM.
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PeryﬂﬂpHoe MMOBTOPCHHE MaTCpHaJla KOHCIICKTOB J'IeKI_II/Iﬁ o Ka:KJOoMY pa3Jcily B paMKax
IMOATOTOBKH K TCKYIITHM (l)OpMaM ATTECTAITHH 1O TUCITHILTHHE ABJIACTCA OJHHUM M3 BaKHSHIMHX BHOOB
CaAMOCTOSATSIILHOH pa60Tb1 CTyJcHTa B TCUCHHC CCMCECTpa, H606XOHHMOﬁ AJISL KaucCTBCHHOH
IIOATOTOBKH K HpOMGH(yTO‘IHOﬁ aTTSCTallHHY 110 JHCIHILIHHE.

HOCGIJ.IeHI/Ie J'Ia60paT0pHLIX 3AHITHH H aKTHBHOS YUYACTHC B HHX SABJBICTCA 00A3aTEILHLIM.

HO,[[I‘OTOBKE[ K HaﬁopaTOprIM 3aHaTHIM  o0sA3aTelIbHO BKJIOYaeT B cedd H3YYCHHE
KOHCIIEKTOB JICKIMOHHOI'0 MarTcepHalla H peKOMeHﬂOBaHHOﬁ JATEpATYphl  JJId  aJACKBATHOI'O
IMOHUMaHHWA YCJIOBHA H criocoba penicHuA BaﬂaHHﬁ, SallJIaHHpPOBAHHBIX TIpCIIoJiaBaTe]ieM  Ha
KOHKPETHOEC ﬂaﬁopaTopHoe 3aHATHC.

7 @oH/ OLICHOYHBIX CPEJACTB

7.1 MeToabI KOHTPOJIA U OIEHUBAHUS Pe3YILTATOR 00yUeHUS
Ta6Gmura 1
llepeyenns KoMITeTeHITHITL ¢ YKa3aHHeM HTANOB HX (popMHPOBAHMS B Mpoliecce OCBOSHHS
JUCIHMILIMHBLL. POpPMEBI KOHTPOJIS (POPMHPOBAHMST KOMITETEHII

Konmu Hnmkaropbl JocTHAKEHUA Dransi
HAMMEHOBaHNe KOMITeTeHIHH dopma dopMupoBaHuA
KOMITe TeHIMIi KOHTPOJIs (paznennl
JTMCIHTLTHHDI)
ITK-1 HIIK- 1.2. MopemupyeT 1 [IpoMemyTOUHBIH
Crnocoben pazpadaThIBacT HTATIBI KOHTPOJIb!
paspabaThiBaTh TeXHOJIOTHUSCKHUX MPOIISCCOB U 3a4eT
1 poBLIe MOACIH COCTABLI MATESPHAJIOB Ha Texymmuii
THUIMOBBIX OCHOBE aHAJIN3a YCIIOBUH HUX KOHTPOJIb! Tener 1-8
TCXHOJIOTHUSCKUX DKCILTYATAIlUH U C YISTOM OTIpoc Ha
MPOIECCoB U SKOHOMHUYECKUX (DaKTOPOB nabopaTopHBIX
TEXHOJIOTHH BAHATHSX,
MaTepHAIIOB TeCTHPOBAHHE
IIK -2 HIIK-2.1. BemonmsieT
Cnocoben HCCIIS/TOBAHHS H HCITBITAHUS s
& IIpoMekyTOUHBIH
HCITIOJIB30BATEL Ha MATepPHAJIOB, U3/IeJHH |
KOHTPOJTh!
MIPAKTHUKE 3HAHHUS IIPOIECCOB UX NMPOH3BOCTBA B;lIEGT
0 MOJIUMEPHBIX 5
Texymui
MaTepHalax
KOHTPOJIb!
pazIIMIHOT O Temer 1-8
OTIpoc Ha
Ha3HAYCHHS,
1abopaTOPHBIX
BLITIOJHATH
3AHATHSX,
HCCIICIOBAHHMS U
TeCTHPOBaHHE
HCIILITAHHS
MaTepHAIIOB
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Tabmuma 2

Hepet[e}[b OLEHOYHBIX CPEJACTEB 110 JHCITHILIHHE «MaTepI'Ia.]]LI HAHOTEeXHOJTOTHID

ocC

Haumenoranue
OLICHOYHOTO
CpeIcTBA

KpaTKaH XaApaKTepHCTHKA OLNEHOYHOT O
cpeacTBa

IIpeacrapnenne
OIICHOYHOTO CPEICTBA B
OOC

Ortuer 10
JadopaTopHOH
paboTte (OJIP)

[Mpoaykr  camoctositesibHOH — paboThl
ofyuaromerocs, MpeICTABISIOMUN coboi
CPEICTBO IPOBEPKH VMEHHH IIPHMEHSTh
[IOJIVYCHHBIE  3HAHHUA U pellcHHUs
[IOCTABJICHHOM  3aJaud [0  3apaHee
ONPEACIICHHOH  METOAHKE M KpaTKoe
HBJIOKEHHE B IIHCHBMEHHOM  BH/I€
[IOJIYICHHBIX Pe3yJILTATOB
SKCIIEPHUMEHTAIILHOIO W TEOPETHYECKOro
aHaJH3a OlIpeAcIICHHOM yuebHo-
HCCIIEI0BATEJILCKOM TEMBI.

®onj 1ab0paTOPHLIX padboT

TecTuporanue

(T)

CucreMa CTaHJIApTH3HPOBAHHBIX 3a/1aHHH,
HO3BOJISAOIAS ABTOMATH3HUPOBATH
HPOLE/IYPY H3MEPEeHHMsl YPOBHA 3HAHMH M
yMeHHH 00yUalomerocs

Don TeCTOBBIX 2aJalHHA

Jauer

3)

CpencTBO  KOHTpOJISL YCBOSHHSL VUeOHOTO
MaTepHala UCHHIUIMHLI, OpraHU20BaHHOS
Kak yaeOHOe 3aHjITHE B MHChMEHHOH (opme ¢
MOCTISIVIOITHM cobeceToBaHHEM
e/ TaroriIecKoro paGoTHHKa ¢

00yIAFOIITUMHCS.

Bormpocer nio
TeMaM/paz/iesiam
JTHCITHILUTHHE]

7.2  Illkana u KpUTEpHUH OlLIEHUBAHUA Pe3YJILTATOB 00YUEeHUH

1. Kpurepum oneHKH OTBeTA Ha 3a4eTe
(hopmuporanue kommeTeHud 11K-1, unaukatopsr MIIK-1.2)
(hopmuporanue kommeTeHnud [1K-2, uaaukatopsr MITK-2.1)

«GAYTEHO»: O0YUAKNMHCS BBINOJHWI BCe BHABL YUeOHOH paloThl, IPeAyCMOTPEHHbBIE

yueOHbIM [IaHOM. OOYUARONMHCH JIeMOHCTPHPYET COOTBETCTBHE 3HAHUH, YMEHMH, HaBBIKOB

HNpHBEACHHEIM B Ta6.]'[HI_[aX HOKaSaTeHefI, OIepHpPYET HpH06peTeHHLIMH 3HaHHAMH, YMCHHAMH,

HaBbIKaMH, IPUMCHACT HX B CHTYAIIHAX TMOBLITMEHHOH CNOKHOCTH. HpH 3TOM MOT'YT OBIThH JOITYIIeHbI

HC3HAYHUTCJIBHBIC OH_IH6KH, HESTOUYHOCTH, 3aTpPYAHCHHA IIPDH aHAJIMTHYCCKHX OllepallHAX, IEPeHOCE

3HaHHH H YMGHHﬁ Ha HOBbIC, HECTAHAAPTHHIC CUTYAllHH.

«HE 3aYYTEHO»: 06yan0H1HﬁCH HC BBIIMOJIHHII OJHH HJIH Oolee BHIOB yqe6H0171 pa60TbI,

HPEAYCMOTPEHHBIX yueOHbIM I1aHOM. OOy4YaroImuHcs JISMOHCTPUPYET HEINOJIHOE COOTBETCTBHE

3HaHHﬁ, YMeHHﬁ, HaBBIKOB IIPHBCACHHLIM B Ta6JTHLIaX HOKaBaTe.HeI:I, JOIIYCKAIOTCA 3HAUYHTCJILHBIC

OMHUOKH, MPOSIBIASTCA OTCYTCTBUE 3HAHUHN, YMSHUH, HABBIKOB IO psAY MoKazaTeseH, o0 yuaromuics
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HCILITLIBACT 3HAYHTCIILHLIC 3aTPYAHCHHA IIPpH OICPHPOBAHHH 2HAHHAMH H YVMCHHAMH IIPpH HX
IMCpEeHOCE Ha HOBLIC CHTYAIlHH.

2. Kpurepu oLieHKH padoThl 00yUalolerocs Ha JTA0OPATOPHBIX 3aHATHAX (0TYeT Mo
JIa00paTopHLIM padoTam)

(hopmuporanue kommeTeHud 11K-1, uaaukatoper MIIK-1.2)

(hopmuporanue kommeTeHud 11K-2, unaukatoper UIIK-2.1)

«5» (OT/IMYHO): BBINONHSHBI Bce NadopaTopHble paboThl, MPETYCMOTPEHHBIC IUIAHOM, H
HAITHCAHLI TI0 HAM OTUYETRI; oOyUaromuiics 6e3 ommbdoK caesial HeoOXoUMbIS PacieThl H IPAMOTHO
HAITHCAJ BBIBOABI K padoTaM.

«d» (Xopollo): BRIMOMHSHBI Bce JabopaTopHble paboThl, MPeAyCMOTPSHHBIC IUIAHOM, H
HAITHCAHBI MO HUM OTYETHI, 0OYUAIOMUHCA ¢ KOPPEKTHPYIOMHUMH 3aMSUaHUSAMH IpenoaBaTetst
clenal HeoOXo/IMMBIe pacueThl H IPAMOTHO HAIIMCall BBIBO/IbI K paoTaM

«3» (YIOBIEeTBOPUTEIHHO): BBHITIOJIHEHBI BCe JabopaTopHble paboThl, MPeAyCcMOTpPEHHBIS
MJAHOM, W HAMWCAHBLI 110 HAM OTYETHI, ¢ 3aMEUAHHSIMH TpenojapaTesisi oOyUaroIlMHCs cJienal
HeoOXO0/IMMBbIE pacueThl U HANTMCAJ BBIBO/IBI K paboTaM.

«2» (HEYTOBJICTROPUTEJIHHO): 00YUAIOIHICS He BBIMOJIHHI MJIA BLITIOJIHHI HENPABHIBLHO
nabopatopHble paboThl, TPeYCMOTPEHHBIE IJIAHOM;, HE HAMHCAJl MO HHM OTUYeThI, HE cjemal
HeoOX0/IMMBbIE pacueThl U He HAIMCAJI BRIBO/IBI K paboTaM.

3. Kpurepun olieHKH OJIAHKOBOTO TeCTHPOBAHMUS

(hopmuporanue kommeTeHnud 11K-1, uaaukatoper U11K-1.2)

(hopmuporanue kommeTeHnud 11K-2, unaukatoper UIIK-2.1)

bilaHKOBOE TeCTHPOBAHHE OIIEHHUBAETCA B COOTBETCTBHH € IMPOLEHTOM IIPABUIIBHBIX OTBETOR,
JAHHBIX 00VIAIOMIUMES HA BOTIPOCH] TECTA.

CrangapTHasi MKalda COOTRBETCTBHS pPeyNILTATOB TSCTHPOBAHMS BBHICTAB/ISIEMOH OasibHOM
OLICHKE:

= «OTIUYHO» - CBBIME 85% TTpaBHILHBIX OTBETOR;

= «xopomoy - o1 70,1% o 85% npaBUIILHEIX OTBETOB;

= «YJIOBJIETBOPHTENBHO» - OT 55,1% 110 70% TipaBUIILHBIX OTBETOR;

— ot 0 10 55% npaBUIIbHBIX OTBETOB — «HEYIOBJIETBOPHTEIILHO)

PersaMeHT TecTHpOBAaHUS BKIIIOYALT:

- KOJIM9eCTBO BONPOCOB — 33;
= NIPOJOJLKUTEILHOCTE TECTUPOBAHUSA — 45 MUHVT;

«5» (OTJIMYHO): TECTHPYEMBIH JISMOHCTPHPYET CUCTEMHBIE TEOPETHUSCKHUE 3HAHMS, BJIaJIeeT
TePMHHAMH H 00J1a/1a€T CIIOCOOHOCTRIO OBICTPO pearupoBaTh Ha BOIIPOCH! TECTA.

«4» (XOpoIII0): TECTUPYEMBIH B 11€JIOM JIEMOHCTPHPYET CHCTEMHBIE TEOPETHUYESCKHE 3HAHHS,
BlIajieeT GOJLITUHCTBOM TEPMHUHOB W 00Jaj/laeT coco0HOCTHIO OBICTPO pearupoBaTh Ha BOMPOCH
TecTa.

«3» (YIOBJIECTBOPUTEILHO): CHCTEMHBIE TEOPESTHUESCKHE 3HAHHUA V TEeCTHPYEMOIO
OTCYTCTBYIOT, OH BJIAJI€eT HEKOTOPhIMH TEPMHHAMH H Ha BOIPOCHI TECTa pearupyeT JIOCTaTOYHO
Me/IJIEHHO.

«2» (HeYIOBJICTBOPUTE/IBHO): CHCTEMHBIE TEOpeTHYEeCKHe 3HAHHS Y TEeCTHPYEMOro
OTCYTCTBYIOT, TePMUHOJIOTHEH OH He BJIAJIeeT U Ha BOIIPOCHL TeCTa pearupyeT MEIJISHHO.
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7.3 Onenovunble cpeicTBa

7.3.1 Texkymmii KOHTpOIL (0TUET 110 JaGopaTopHBIM padoTam) ((hOPMHPOBAHHE KOMIIETEHITHH
[TK-1, uaaukatoper UIIK-1.2), (hopmuporanne komnetreriuu [1K-2, uamukatoper UTIK-2.1).

TemaTHKa U METOJIMYECKHE YKA3aHHUS 110 BRIOJHEHH IO JJAG0PATOPHBIX paboT 110 JTUCIMILIMHE
W3JIOKEHBI B YIeOHO-METO/IMUECKOM MocoOHH 110 JuciuniuHe [1,2].

7.3.2 Tekyumuid KOHTPOJb (TECTHPOBAHHE) (popmuporanne komnerenruu I1K-1,
unaukatopel UIIK-1.2), (hopmuposanue komnetenuu [1K-2, unmukaroper UI1IK-2.1).
1. K HaHOpa3sMepHBIM aJUIOTPOIHEIM opMaM YIiIepoia OTHOCATCS
Caxa
I'padut
I'pagpen
Kapbun
2 B dyanepenax cogepikutcs

60 aToMoB yraepoaa

70 aToMoOB yriepoaa

Om 60 0o 540 amomos yznepoda

Menee 60 aToMoB yriepoaa

3. OyIUIEpOHIBI — DTO
Kpuctamisl, cocTosmue 3 QpyUiepeHoB
OyulepeHnl ¢ YacTHIHO 3aMeIISHHBIMH ATOMaMH VIJIepoaa
[MommmepHas dopma coeiuHeHHS DYILIEPEHOB
Xumuuecrue cOeOUHEHU PYIePEHOE ¢ OPYSUMU INEMEHMAMU WA KOMIACKCAMU

4. XHUPaTbHOCTh YIJIePOAHBIX HAHOTPYOOK ompeiensieT

Huamemp HanompyOox

BropuuHyio cTpyKTYpY

JedexTHOCTE HAHOTPYOOK

2ReXmponposooOHOCHIL HAHOMPYOOK

7.3.3 IIpomexyToyHasi aTTecTAIMA (BOIPOCHI K 3a4eTy)
(hopmuporanue kommereHnuu 11K-1, uaaukatoper M11K-1.2),
(hpopmuporanue kommeTeHud 11K-2, uaaukatopsr MIIK-2.1)

L. HanoMaTtepuaspl: oOIIHe MOHATHS, KIACCH(UKAIIHA, METOIBI MOTYICHHS.

2. I'paden: cTpvkTypa, CBOWCTBA, CHHTe2, TMpHUMCHEHHE, B TOM UHCIE B
MONUTPadHUISCKOM H YIIAKOBOYHOM IPON3BOJICTBE.

3. [IpocBeunBaromas YICKTPOHHAS MUKPOCKOTIHSL

4. Ob0mue cBoiicTBa HAHOOOLEKTOB, MPHYHMHLI OTJIHUHS CBOMCTB HaHOOOLEKTOB OT

00LEMHBIX TeJL

3. HanoTpyOku: cTpyKTypa, CBOHCTBA, CHHTe2, TpHMeHeHHe, B TOM YHCIE B
MONMUTpaHIeCKOM H YIIAKOBOTHOM MPOU3BOICTEE.

6. CKaHHpYIOMAS 2IeKTPOHHAS MEKPOCKOTTHSL.

7. YraeponHele HAaHOMATEPHAIBL: KIACCH(HKAITHS, METObI IOy ICHHSL
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8. KpaHTOBBIE TOUKH: CTPYKTYpa, CBOHCTBA, CHHTE3, NPHMEHEHHE, B TOM YHCJC B
NOJUrpadUIeckoM U YIIAKOBOYHOM IIPOH3BOACTBE.

9, ATOMHO-CHJIOBASI MHKPOCKOIIHUSL.

10. ITonuMepHbIe HaHOMAaTepHANIDI, (GOPMHPOBAHHE HAHOCTPYKTYP B Ipoliecce (pazoporo
pa3/ielieHHus, CBOHCTBA.

11. OynnepeHsl: CTPYKTYpa, CBOHCTBA, CHHTE3, COS/IHHEHHS, IPUMEHEHHE B TOM YHCIIE B
HOJUTpahPUUIECKOM H YIIAKOBOYHOM IIPOH3BOJICTBE.

12. Pentrenorckas GoTonneKTpoHHAS CIIEKTPOCKOIIHS.

13. [TomuMepHBle  KOMIIO3HTHBIE MaTE€pPHAIBl € YIJIEPOJHBIMH HAHOMATEPHAJIAMH:
PA3HOBH/IHOCTH, METO/IbI IIOJIYUSHHS, CBOHCTBA.

14. HaHoryMHa: CTPYKTYpa, Pa3sHOBH/HOCTH, CBOHCTBA MOHTMOPHJUIOHHTA, CHHTES,
IIPHMEHEeHHe, B TOM YHcJle B 1I0JIMIpaduueckoM H YIIAKOBOUYHOM IIp OH3BO/ICTBE.

15. KondokaibHasgs MEKPOCKOTIHSI.

16. Heopranuueckue HaHOMaTepHAJIbL: KJIACCH(PHKAIHS, METO/IbI IIOJYUSHHS, CBOHCTRA.

17. Hanoanmazel: cTpykTypa, CBOMCTBA, CHHTE3, NPHMEHEHHE, B TOM YHCIE B
HOJUTpaPUUIECKOM W VIIAKOBOYHOM IIPOH3BOJICTBE.

18. [TorMMepHBIe  KOMIIO3MTHBIE MAaTepHAJIBI ¢ HEOPraHHYECKMMH HaHOMATepHAJIAMH:
PA3HOBH/IHOCTH, METO/IbI IIOJIYUSHHS, CBOHCTBA.

19. HanogacTHIEl 30710Ta: CTPYKTYpa, CBOMCTBA, CHHTE3, NIPHMEHEHHE, B TOM YHCIIC B
HOJUTpaUISCKOM U YIIAKOBOYHOM IIPOH3BOACTBE.

20. OOBeMHBIC H TIOBEPXHOCTHLIE METO/IbI AHAIHN3A IIOBEPXHOCTH TBEP/BIX Tel.

21. @oTOHHBIC KPUCTAIIIBL: CTPYKTYPA, CBOMCTBA, METOBI TTOTYUCHUSI.

22, Macc-creKTpoMeTPHL.

KOHTPOJIL COOPMHUPOBAHHOCTH KOMITETEHIIHA

ITR-1 CnocoGen pazpabathiBaTh [HGPOBLIE MOJSIH THIIOBLIX TEXHOJOTHYECKHX IIPOLECCOR
u Texnosnoruu matepuaios HIIK- 1.2. Mogenupyer u pazpabaTbiBaeT 3Tallbl TeXHOJIOTHUSCKHX
IIPOLIECCOB M COCTaBBl MAaTEepPHAJIOB HAa OCHOBE aHAJM3a VCJIOBHH HX DKCIUIVATAIlHH H ¢ YUETOM
HKOHOMHYSCKUX (PAaKTOPOB.
1. Bnok-conomuMepsl GopMHPYIOT HAHOCTPYKTYPLI B pe3yibTaTe
MakpodasHnoro pasaeneHus,
Mukpodasznoro pazaeneHus; +
[Momumepuzanuu;
[MTonMkoH /1eHCAIHH.
2. K noBepXHOCTHBIM MeTO/1aM aHAJIM3a OTHOCATCS
DHepro-JIUCIepCH OHHBIN aHAJIN3,
Mace-cnekrpomMeTpHs;
PenTreHorckad poTOUIEKTPOHHAS CIIEKTPOCKOIHSA. +
3. Uro Takoe 3Hepro-IUCIePCHOHHBIN MUKpOaHaTIH3?
4. B uéM omiiMuHe 0OBEMHBIX M IOBEPXHOCTHBIX METO/IOB aHAJIN3A IIOBEPXHOCTH TBEP/IBIX
Ten?
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1I1K-2 CrocobeH HCIIONR30BATE Ha MMpaKTHKE 3HaHHA O ITIOJTHMCPHBIX MaTCPpHAaJIAX PA3JIHTHOI O

HAZ2HAYCHHUS, BLITIONHSITL HCCISAOBAHUS U UCIILITAHHS MATEPHATIOB HIIK-2.1. Brmomusaer

HCCJISAOBAHHS M UCIIBITAHUS MaTSPUAJIOB, U3ASIUH U IIPOIIECCOB UX IIPOH3BO/ICTBA.
1. K HaHOqUCIIEPCHBIM MaTepHaslaM OTHOCATCSA
Hactuie! ¢ pazMepamu oT 1 1o 100 um;
0-D cTpykTyphl ¢ pazmepamu ot 1 jgo 100 Hm; +
HaHooOkeKThl, JUCIIEPIrUPOBAHHBIC B MATPHILE,
[TpoTskeHHBIE HAHOOOBEKTHI.
2. OrnHuune cBOHCTB HAHOOBEKTOR OT 0OOBEMHBIX OOBEKTOB TOTO 3Ke COCTABA CBA3AHO €
JIMCKPEeTHOCTBIO HAHOCPE/T;
Bonbmoii nopepXHOCTHOH 3HEprUe;
DJIeKTPOMArHHTHBIM B3aHMOJSHCTBHEM MEKY HaHOOOBEKTAMH
HamenenneM COOTHOMICHUS TTOBEPXHOCTHLIX U 0OHLEMHBIX ATOMOB. +
3. HazoruTe IpUYHHBI OTIHYHS CBOHCTE HAHOOOBEKTOR 0T 00BEMHBIX TeJl?

4. HanouacTuipl cepebpa: cTpyKTypa, CBOHCTBA, CHHTE3, IPUMEHEHHE.

IIpimep 6mteTa 3a4eTa

MWUHUCTEPCTBO HAYKH M BEICHIETO OBPAROBAHMUSA POCCHHUCKOHN OEAEPALIMHA
OEIEPAJIEBHOE OBPA3ZOBATEJIBHOE ABTOHOMHOE YUYPEXJEHHWE BEICIIEI'O OBPAZOBAHWA
«MOCKOBCKHIA IHIOJIUTEXHAYECKH YHUBEPCUTET»
(MOCKOBCKHI IIOJIHTEX)

Kadeapa HWunHoBanmnoHHBIC MaTSpHAILI MIPHHTMETHAHHIY CTPUH

Jucnunnuna MaTepHaiibl HAHOTeXHONOT UM
Hampasnenue moaroropku 22.03.01-MaTepualioBejeHHE U TEXHOJIOTHH MATSPHATIOBR

dopma oOyueHus ouHas

BHJIET Ne 1
1. HanoMaTtepHaibl: 00IIHe MOMITHS, KIacCH(DHKAIIMSI, METOIbI ITOTYyICHHS.
2. T'papen: cTpykTypa, CBOHCTBA, CHHTE3, IPUMEHEHHE, B TOM YHCIIE B TOJIMIpagHIecKoM H

YIIAKOBOYHOM ITPOH3BO/ICTEE.
3. [Ipocreunparomas 3J1eKTpOHHAS MUKPOCKOIIHSI.

JOIIOJIHEHMS U U3MEHEHIS B PABOUEI IIPOTPAMME HA 202 -202 YUEEHBII TO/],

B paGouyto nporpaMmy BHOCATCS CHEAYIONIHE H3IMEHEHHS:

Zapenyromuii kadenpoii « 1HHOBalMOHHBIC MaTePHANBI IPHHTMSIHANHTYCTPHID)

/T".O. PeiTHKOR/




