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1 ey, 3224 U IVIAHAPYeMbIe Pe3y/IbTaThl 00yUeHHS M0 JUCIUILINHE

He.]]]:-IO OCBOCHHA AHCIHHIIIHHBI {(MaTepHa.]]]:.I HAHOTEXHOJIOTHH» SIBJIAETCA (bOpMHpOBaHHe
OCHOBHBLIX  IIpPHEMOB IMO3HABATEIbHOK ACATCIIBHOCTH CIICOHAJIHCTOB B HAHOHMHAYCTPHH,

q)OpMHPOBaHHe HaBBIKOB, H606X0)_'[I/IMBIX JJA y9aCTHA B CO3JaHHH HOBBIX MaTCpPHAJIOB H
TEXHOJIOTHH [NpOHU3BOIACTBA.

Baaalm AHCIHHIIIMHDBI ((MaTepHaI[bI HAHOTEXHOJIOTHE»:

- PACHIHPEHHUE H 3aKPCIJICHHC TCOPETHUYCCKHX H IIPAKTHYCCKHX 3HAHHH 110 HGOpFaHH[IeCKOﬁ,
OpFaHquCKOﬁ, q)HSHHECKOﬁ H KOHHOHHHOﬁ XHMHH, HEOGXO,Z[HMBIX e IIpOBEACHHA HAYUHBIX
HCCJ’I@I[OB&HI’Iﬁ H IIOCTAHOBKH OIITHMH3aIHOHHLIX 3adatv,

- H3VUCHHUE CYIIHOCTH (pHSHKO-XHMH[IeCKHX H XHMHUYCCKHX lIpOLHCCCOB, IIPOHCXOIALIHX B
IIPOU3BOLACTBS HA HAHOYPOBHCE,

= (bOpMHpOB&HI’Ie Hpe,[[CTaB.HeHHﬁ 00 OCHOBHBIX DHTalax PCIICHHA 3ala49H peaJIi3allHu
KOHKPCTHOI'O HAIIpABJICHHA HAHOTCXHOJIOI'HH B MATCPHAJIOBCACHHH,

- O3HaKOMJICHHUC C€ COBPCMCHHBIMH JAOCTHIKCHHMMH 110 CO3HaHHIO, IIPHMCHCHHIO H
MEPCICKTHBaAM PA3ZBHTHS HAHOTEXHOJIOTHH.

OO6y4enue mo qUcHUITTHHe « MaTepHa bl HAHOTEXHOJTOTHHY HampapieHo Ha (popMHpOBaHHE
Yy 00YTArOMHUXCS CHEAYIOTHX KOMITSTSHITHH:

Koa u HanMeHOBaHHe KOMITeTeHLIH Humxaropel J0CTIDKeHHA KOMITeTeHIHH
1IK-1 HIIK- 1.2. Moaeaupyer u pazpabaTbiBaeT dTallbl
Crnocoben pazpabaThipaTh ITUPPOBLIS TEXHOJIOTHUECKHUX MTPOIECCOB H COCTABLI
MO/I&/IM THIIOBBIX TEXHOJOTHYECKUX MaTePHAJIOB HA OCHOBE aHAJIM3A YCJIOBUH UX
MPOIECCOB U TEXHOJIOTHH MaTepHAIOB AKCTLTYAaTAIUH ¥ C YISTOM DKOHOMHUYSCKUX

(akTopor
IIK -2 HIIK-2.1. BeinoJjHseT uccliegqoBaHua |
CniocoGeH Hemoib30BaTh Ha TIPAKTHKE HCTIBITAHHS MAaTSPHAIIOB, H3/IMH M TTPOIECCOB
3HAHUA O ITOJIMMEPHBIX MaTepHallax WX [IPOU3BO/ICTBA
Pa3/IMYHOIO HA3HAUESHUS, BBIOJIHATE
HCCIIS/TOBAHMS M HCTILITAHUSA MaTepPHAIIOB

2 MecTo AUCHHUIIMHLI B CTPYKTYpe 00pa3oBaTeILHOH IIPOorpaMMbI

Jucruruiaa  «MaTepuanbkl  HaHOTEXHONOTHH» OTHOCHTCS K 0o0d3aTeNbHOM UacTH,
dopMupyeMoil yaacTHHKaMH 00pazoBaTeIbHbIX OTHOMIeHHH O6J1oka b1 «J[McIHILUIHHBI (MOJTYIIH)».
Hucuuiumba « MaTepraibl HAHOTeXHOJIOHI B3aHMOCBA3aHA JIOTHYSCKH U COAEPIKATE/IbHO -
METOIMUYECKH CO CIETYIOTHUMH JUCIUITITHHAMH:
B uacty Ouoka bl:
— «be3onacHOCTb JKH3HEAEITEILHOCTI Y.
— «DuzHYecKas, KOJUIOHIHAS XHMHHA W OCHOBBI MIEKTPOXUMHKY.
— «DuU3HKa 1 XHMHA BBICOKOMOJIEKYJIIPHBIX COSIUHEHHN».
— «XHMHS MATCPHAIIOBY.
— «MeTo Bl HCCIIENOBAHMS H HCIIBITAHUSA MATEPHAJIOBY .
— «MeTobl YIIpAaBJICHUSI IOBEPXHOCTHBIMU CBOMCTBAMH MAaTEPHAJIOBY .
— «MeToaBI peHOBALMK U BTOPUUHOM IepepaboTKH MaTepHATIOB Y.
— «[IpuHIUIIEI CO3/1aHUA 3aIUTHBIX MATEPHAJIOB) .
— «Koppo3us, crapeHHe U 3aluTa MaTepHAJIOBY.
— «KepaMuueckue M MIaBeHble CHIMKATHD).




B gactu 6moka B2:

yueOHasi TpakTHKa (MpaKTHKA TO TMOJYUSHHIO TISPBHYHBIX  HABBHIKOB  HAYIHO-
HCCIICIOBATSIILCKOH paboThI).
3 CTpyKRTYpa H coJiep:KaHHe ANCIHITHHDI
OO6mast TpY10eMKOCTb JUCIUILINHBI COCTARISICT 3 3adeTHbIX equnull (108 vacop).
3.1 Bujanl yueOHOI padoThl U TPY/I0EMKOCTD
Ne T — Komimdecro | CemecTpshl
n/n JACOB 4
1 | AyaMTopHbI€e 3aHATHS S4 54
B Tom umcne:
1.1 | Jexmuu 18 18
1.2 | CemuHapcKkHe/IpaKTHIECKHE 3aHATHS 18 18
1.3 | JIaGoparopHble 2aHATHA 18 18
2 | CamocTosiTesThHAs paGoTa 54 54
B toMm gncre:
2.1 | lloaroToBka K JIeKITHOHHBIM 3aHITHAM 18 18
(Pedepar)
2.2 | IloaroroBka k 1abopaTOPHBIM 3aHATHSIM 18 18
(PI'P)
2.3 | IloaroToBka K NPAKTHYECKUM 3aHATHSIM 18 18
(KP_
3 | llpoMeskyTOouHas aTTecTAIUA
zaver zader
Hroro 108/3 108
3.2 TemaTH4ecKHii NJ1aH W3YYeHHA THCIAILTAHBI
TpyroeMKoCTb, Yac
AymitopHasi padoTa =
=
S oW o =
Ne Pazae/mmr/TeMbl o = E g . i - % g g o
T MUCTIMTLTHHBT g E § 2 E % E = E E 1§
BHHEHEH,
[T =" < = 5
O E = = S
1 Pazjes1 1. Beenenue B AHCHMILIHHY. 12 2 2 2 - 6
Knaccuduxaiins HaHOOOBEKTOB
2 Pazmen 2. CrolicTna 12 2 2 2 - 6
HAHOCTPYKTYPUPOBAHHBIX MATEPHAJIOB
3 Paznen 3. MeToJbl HCCIISAOBAHUS 12 2 2 2 - 6
HAHOCTPYKTY]D
4 Paznen 4. Metozan! notydeHust 1 12 2 2 2 - 6
OYHUCTKH HAHOOOBEKTOB C 3aJaHHBIMH
CBOHCTBAMH
& Pazsen 5. VraeponHbie HAHOCTPYKTYPHI 12 2 2 2 - 6




6 Paznen 6. Heopranuueckue 12 2 2 2 - 6
HAHOCTPYKTYPbI
7 Paznen 7. [Tlomumepunie 12 2 2 2 - 6

HaHOCTPYKTYPHPOBAHHBIE H
KOMITO3HIITHOHHBIE MATEPHAJILI

8 Pazgen 8. Mukpo- 1 nanonurorpadust 12 2 2 2 - 6
9 Paznen 9. [Ipumenenue 12 2 2 2 - 6

HaHOMaTepHAJIOB
Hroro | 108 18 - 36 - 34

3.3 Conep:kanne JHCIHILTHHBI

Paznen 1. Beeaenue B mucinnumHy. Knacenukaimsa HaHOO0BeKTOB

Kpatkuii 0630p copepkanus Kypea. Onpe/iesieHus U TepMHHOJIOTH. Kputepuu orpeieneHus
HaHOOOBEKTOB: pasMep H  (QYHKUHOHaJIbHBIE CBOHCTBA. (OCHOBHBIE OTallbl  PazBUTHS
naorexuostoruid. Kiaccudukanus nanooObek1oB. OCHOBBI CYOMHKPDOHHOH TEXHOJOIMH H
TeXHOJIOTHMH H3/C/IMH HAHODJISKTPOHHKH. O030p yueOHO-HayYHOH JIATepaTyphl 110 LpodiieMam
HAHOTEXHOJIOIHH.

Paznen 2. CBolicTBa HAHOCTPYKTYPHPOBAHHLIX MATEPHAJIOB

OCHOBHBIE (PUBHKO-XUMHUYECKHE CBOHCTBA HAHOUACTHI, UX OTJIHUUTE/IBHEIE 0OCOOSGHHOCTH 110
CPaBHEHHIO ¢ 0OBLEMHBIMU MaTepHAJIAMH.

OcHoBHBIC MEXaHUUSCKHE, DIICKTPUUCCKHE W MATHUTHBIE CBOHCTBA HAHOYACTHII.

Hceneposanyue MeXaHHUYECKHX M MAarHUTHBIX CBOMCTB MAaTepHalloB. BelcoKoTeMIlepaTypHas
CBEPXIIPOBOJAUMOCTE H BBICOKOTEMIIEpATYPHLIE CBEPXIPOBOAHHKH. HecnenoBanue naeKTpHYSCKHX
CBOMCTB MaTepHaJoB.

Paznen 3. MeToabl HccTe/IOBAHUA HAHOCTPYKTYP

OObeMHBle M [IOBEPXHOCTHBIE METOJbl AaHAIM3a HaHoMaTepualos. Hccienopanue
MOp(OJIOTHH, XHUMHUYECKOI'O COCTaBA M CTPYKTYpPbl, ATOMHOH CIPYKTYphl HAaHOMATEPUAJIOB.
DIIeKTpOHHASA MUKpOCKONHsA. CKaHUPYIOIAs 30H10Bask MUKPOCKONHUA. PEeHTreHOBCKas 3JIeKTPOHH ast
CIIEKTPOCKOIIHSL.

Paznen 4. MeToabI MoIydeHMs M OYTHCTKH HAHOOOBEKTOR € 3a/TAHHBIMU CBOICTBAMM

OO61re MeTobI 10ayIeHUsl HaHOMaTepHaioB. Co3nanue 0ObeKTOB 0 IPHHIUILY «CBEPXY —
BHH3» H «CHH3Y - BBEpX». DU TAKCHAJIBHbIE METO/bl CAMOOPIaHU3ALlHH KBAHTOBLIX TOYEK.

[Tonyuenune yriaepoIHbIX HAHOCTPYKTYp. Metoanl AyroBoro paspsga, jazepHoOH alIsiuu,
XHMHYECKOI0 OCAXKIEHHUs U3 rasoBod (azbl. BO3MOXKHOCTH MeTOOB 110 CHHTERY OJHOCIOHHBIX H
MHOTOCIOHHBIX HaHOTPYOoK. Crajauu ounceTky HanoTpyOok. CaMoopranuzanust HaHOTPYOOK.

MeTo/p1 TOTYISHUS MOJUMEPHBIX KOMITOZUITHOHHBIX HAHOCTPYKTYPHPOBAHHBIX MOKPLITHH.
MeToapl 1OJIy4YeHHs] HEOPraHHYECKHX HAHOMATEPHAJIOB, IIOKPBITHM, CJIOEB M DJIEMEHTOB
MHUKPODJIEKTPOHHKH.

Pazpnen S. YruepoaHbie 1 HeOpraHHYeCKHe HAHOCTPYKTY PbL

@Dyaiaepervr. OCHOBHbIC (DUIMKO-XMMHYECKHE CBOMCIBA VIJIepoda, YIVICPOJHAS CBSI3b,
rubpuauzanms. AJIOTponHble (opMbl yriaepoaa: TpaduT, anmaz, kapOWH, TpadeH, amopdHBII
yraepo, ¢yianepensl, HaHOTPYOKH. CTpykTypa (yiepeHoB C60 H Cm: TCOMETPHS, THI CBA3CH.

Jlpyrue kmactepsl yriaepojaa. MeToabl cHHTe3a H 0UHCTKH ¢yutepeHoB. CoenHHEHHS Ha OCHOBE
¢yiuiepeHoB: ¢yiuiepouasl, (yiUlepuTsl, (YJUIEpUAbl, HHTSPKAIIMPOBAHHBIE W DHJ03pajibHbBIS
cTpYKTYpbL. OOacTH IpUMeHeHHs PYILICPEHOB.

Harnompyodxu. CTpyKTypa OJHOCTEHHBIX HAHOTPYOOK, MHIEKCHI XHUPAJILHOCTH, OCHOBHBIS
TUIIBI XMPAJIBHOCTH. ApXUTUIIHYHEIE HAHOTPYOKH.

CIpyKTypa MHOIOCIOHHBIX HAaHOTPYOOK. JledeKThl B ¢TPYKTYpe HAHOTPYOOK M UX BJIMSHHE
HA TEOMETPHIO H MIPOBOAUMOCTL HAHOTPYOOK.
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[Ipumenenne nanotpyOok. Jpyrue yriepogubie HaHocTpyKTypbl. HanotpyOku apyrux
MaTepHalioB: TUCY.JIL(GUT BoIh(pama, XPU3OTHIL

Hanoanmazsr, CrpykTypa ¥ CBOHCTBA HAHOAIMA3HBIX ILIEHOK M IOKPBITHH, UX IIPUMEHEHHE
B MUKpPOIEKTPOHHUKE.

Hanonumu. HanouwTw Ha OCHOBE VIJiepoja W MeTayoB. MeToapl WX TONyYEeHHS H
MeXaHH3Mbl pocta. Hanonutu, cocrosimue u3 ByxX U Oosee MeTa/u1oB. CoequHeHHS] HAHOHUTEH B
CIIOKHBIC CTPYKTYPhI. OUINKO-XUMHUSCKUE CBOHCTBA HAHOHUTEH.

Pazaen 6. Heopranuyueckue HAHOCTPYKTYPbI

Hanouacmuy 3010ma u cepedpa. Metoapl NOTyUSHUS, CTPYKTYpa, PHINKO-XUMHUISCKHE U
ONTHYSCKHUE CBOMCTRA, MOBESPXHOCTHRLIN TUTA3MOHHBIH pesoHaHC

Arromocunuxameot. OcHoOBHBI® (PH3HKO-XUMHYIECKHE CBOMCTRA, CTPYKTYpA.
MOHTMOPHIUTOHUT, YIAKOBOUHBIE KOMITO3UITHOHHBIE MATEPHAITDI.

Pazaen 7. IloimmvepHbIe HAHOCTPYKTYPHPOBAHHBIE H KOMIIO3HIIMOHHbBIE MATePpHAJIbI

[TosmaMepHBbIe HAHOCTPYKTYPHPOBAHHBIE M KOMITO3MITHOHHbIE MATepHAJbl M MOKPBITHS, HX
CBOMCTBA ¥ 00JACTH MPUMEHEHUS B MUKPOSICKTPOHHKE. DICKTPONIPOBO/IATIHES TTOKPHITHSL

Pazaen 8. Mukpo- u HaHo M TOr padus

Beenenue, onpeneneHde NOHATHH «MUKponutTorpadusy u «HaHonutorpadusiy. Tumsl
MHKPO- H HAaHOTHTOTpachHH.

Texnonornueckui mnpomnecc doromaTorpaguu. 3akoH Mypa, COBpeMeHHBIH TPaH3HCTOP.
Pezuctel. Moromaliaonsl. Dkcnozunus. Pazpemenune dotomurorpacpun. Jlurorpadus e obaactu
ryOokoro Y@, peHTIeHOBCKAS W AJeKTPOHHAS JTHTOTpadus. DIeKTpoHHas TUTOrpadus ¢ MpaMon
BAIUCKHIO AJIEKTPOHHBIM IIYIKOM.

Hanommrorpadus. Onruyeckue Metonsl HaHoauTorpadgun. Hanonutorpadust ¢ noMomspio
C3M. HanouMnpuHT IUTOTpadus.

Paznen 9. Il pyumeneHie HAHOMATEPUATIOB B NMOJHMIPagUH U yIIaKOBKe

[MeyaTHas d1eKTpoHHKA, QYHKIHMOHAIbHbIE NOJUIpaQHUSCKHE H VIIAKOBOYHbIE MATCPHAIILL.
Conueunsie Gatapeu, Tpauzuctopbl, OLED, ceHcopsl: cBoOHETBA, TEXHOJIOTHH H3TOTOBJICHU,
BKJTFOYAA TISUATHBIC CTIOCOOBI, OCHOBHBIC MPOOISMBI TPOU3BO/ICTBA H SKCTLTYaTAIHH.

3.4 TemaTHKa 1a00pATOPHBIX 3AHATHI

JlaGopatopuas paborta 1. Hccmenopanne CBOWCTE HAHOMATEPHAJIOB C MOMOIMBIO aTOMHO-
CHJIOBOM ¥ pacTpOBOH DJIEKTPOHHOH MHMKPOCKOIHH, PEHTIeHOBCKOH  (DOTOBIEKTPOHHOU
CTIEKTPOCKOTIHH.

JlaGopatopHas paGoTa 2. OpraHHYecKHe MOTYIPOBOTHHKOBbIE HaHOMaTepHaibl. [lonyaenne
HAHOCTPYKTYPHUPOBAHHEIX (hOTONPOBO/SIIUX HOKPLITUH HA OCHOBE KpacuTesIel

JlaGopatopuas pabota 3. llonmyueHue 3ome# (HaHOOOBEKTOB) METOAOM XHMHUSCKOH
KOHJISHCAIUH (METO/IOM CHHU3Y-BBEPX).

JlaGoparopHas pabota 4. HcciielopaHHe HAHOpPa3MepHBIX XAPAKTEPUCTHK KaIlWLIIPHO-
MOPHCTOH CTPYKTYPHI PA3THIHBIX BH/IOB.

JlaGoparopras pabora 5. Hecinegopanue MopdoOJIOTHYECKHX CBOHCTE VIJISPOJHBIX H
HEOPraHHYeCKUX HAHOMATEPHAJIOB.

JlaGoparopHass paGora 6. BeuleneHue QyJUIepeHOB M3 YIJIGPOJHOrO MaTepHalla H
UISHTU(DUKALIHSA UX ¢ IOMOIBIO 3ISKTPOHHOI'O MUKPOCKOIIA.

JaGopatopuass paGotra 7. HcecnepoBanue aacopOLHMOHHBIX CBOHCTB  HAHOAJIMA3OB
XpoMaTorpapuIeckuM MeTOIOM.

JaGopaTopuas pabota 8. Onpeenenue GpUHKO-XUMHUYSCKHX CBOHCTB KPACKH, cojlepiKaiieit
HAHOAJIMA3bL.

JlaGopatopuasi pabGota 9. OmnpenesieHHe ONTHYECKUX CBOMCTB KpPAacoOYHOTO  CITOS,
CoZlepIKaIero HaHOAIMA3BL.

3.5 TemaTHKa KYPCOBBIX IIPOEKTOB (KYPCOBBIX pador)
KypcoBbIX IPOEKTOB B JUCLUILIMHE HE [IPEAYCMOTPEHO.



4 Y4yetHo-MeToAn4YecKoe H HHpopMaloHHoe ofecnmeveHHe

4.1 HopmatusHbie gokymeHTbl U ['OCTBI

1. OI'OC BO 22.03.01 MarepualioBeJeHHE H TEXHOJIOTHH MAaTEPHAIIOB, VIBEPIKISHHBIN
npukazom MOI P® ot 02 uroust 2020 r. Ne 701.
2 AxaeMHUeCKMH y4ueOHBIH TUTaH MO HampaBideHWI0 moarotopkm: 22.03.01

Marepuanopeiende W TexHosorud Matepuasiop. Ilpodumis: Iludpoesie TexHonmorHd B
MaTepHanoBeAeHuN. Mopma obyueHus — ognast. 2024.

3. Matpuna k AVYII 22.03.01.02 Marepuaiope/ieHHe W TEXHOJOTHH MAaTEpPHAIIOB.
(ITudpporbie TexHOMOTHH B MaTepHaiopeieHuH). [Ipuem 2024/2025 rr. 2024,

4, Yka3 Ilpesugentra Poccubickoit @enepauuu ot 01.12.2016 Ne 642 «Crpateruu
HAYYHO-TEXHOJIOTHUESCKOT O pa3BuTHs Poccuiickoil Meeparium».

5. [Ipukaz MunuctepcTea oOpazopanusd H Hayku Poccuiickoit @enepanuu ot 23.08.2017
No 816 «OO6 vyreepixigenun llopsigka NpHMEHEHHsI OpPraHHUZALMIMH, OCYIISCTBILTIONIAMH
00pazoBaTeILHYIO JISSITENEHOCTD, DICKTPOHHOTO OOYUSHHS, JTUCTAHITHOHHBIX 00pa3oBaTeILHBIX
TeXHOJIOTHH [IpH peaiizaliii 00pazoBaTesIbHBIX [IPOTIPAMMY.

4.2 OcHoBHas1 JIMTEpaTypa

1. Poros B.A. TexHosiorusi KOHCTPYKIHOHHLIX MaTepHaioB. HanoTexHooruu: vaeGHUK
JUTST CTY/ICHTOB BBICIIMX yueO. 3aBpefileHnH, 2-¢ U3/, Tiep.H fgom. IOpaiit, 2018, 190 c.

2. Bopornor B.K. Kum Jle Y., SHromkua A.C. CpolicTBa W NpHMEHCHHE
HAHOMATEePHAJIOB: YU4eOHHUK IS CTY/ISHTOB BRICIIMX yueO. 3apeenui, 5-¢ uza. 2018, 210 c.

4.3 /lonmoJTHUTeTLHAS JTMTepaTypa

1. Peoxonkor, /L. Hamomatepuampl: yueGuoe mocobue / J[. M. Peikonxkor, JIépuHa,
B.B., Izumzurypu, 2.J1. — M.: BUHOM. JlaGopatopus 3nanmii, 2010. — 365 c.
3. benma, A.®. Matepuansl HaHOTeXHOJOTHH B monurpadguu: ydeb. mocobue ams

CTYJEeHTOB BhICHIMX Vyue0. 3apefeHmid, ofyuaromuxcs o HampaeieHuo 150100.62 -
MarepuasioBezienne U TexHOJIOTHH Marepuaios. U.1. Beenenue B MaTepuasbl HAHOTEXHOJIOTHH.
YraeponHbie HAHOCTPYKTYphI / A. @. benna; M-go obpazosanus u Hayku P@, @I'EOY BIIO "Mock.
roc. yH-T neuatd uMmeHu Mpana Q@enopora”. — M.: MI'YII umenu Meana ®enopora, 2013. — 138 c.

4. Benmga, A.®. Matepuansl HaHOTeXHOJOTHH B momurpaduu: yuebHoe mocobue s
CTYJeHTOB, obOyuarommuxcd mo HampapieHusM: 150100.62 — MaTepuaioBe/ieHHe W TeXHOJOTHH
MaTepuaor;, 261700.62 — TexHomorud moaHrpadHISCKOrO H YIAKOBOYHOTO TIPOH3BOICTBA;
051000.62 — IlpodeccuonanpHoe oOyuenne. Y. 2. Hanomarepuansl. IlpoGnemer GezomacHOCTH,
SKOJIOTHU W YTHKHU B IpUMEHEHUH HaHoMaTepuanoB / A. @. benna; M-Bo o6pazopanus u Hayku PO,
OI'BOY BIIO "Mock. roc. yH-T neuatd uMeHH Wpana @emopora”. — M.: MI'YII umenn Heana
Oe¢nopona, 2014, — 130 c.

3. benga, A.®. Matepuansl HaHOTeXHOJOTHH B monurpaduu: yuebHoe mocobue s
CTYIAeHTOB, oOydaromuxcs mo HampaeJieHusm: 92.03.03 — Texwuomorusi moimrpaduyeckoro
VIIAKOBOYHOT O npousBojctsa; 22.03.01— MatepuanoBe/ienue U TeXHoJIOTMH Matepualios; 44.03.04
— llpodeccronansHoe obyuenwe. Y. 3. Hawmommrtorpadmusa. HaHOTEXHONOTHH HW MaTepHAIBI
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HaHoTexXHONoTHH B moymrpadun / A. @. benna; M-so obpazopanus u Hayku PO, OI'EOY BIIO
"Mock. roc. yH-T nieuaTd uMeHH Mpana @enopoea”. — M.: MI'YII umenn Meana @enopoera, 2015. —
220 ¢.

6. benma, A.®@. MaTtepuassl HaHOTEXHOJOTHH B TMoiHMTpaduu: yaebHoe mocobHe s
CTyaeHToB, oOydarommxcsi mo Hampapjenwsm: 29.03.03 — Texuomorusi moimrpadHuecKoro ©
VIIAKOBOYHOTO MPOoH3eocTea; 22.03.01 — MaTepHanoeeieHHe H TeXHOJIOTHH MaTepuaJop; 44.03.04
— IlpodeccuonanbHoe obyuenue (o otpacisM). U. 4. CkaHupyromas 30H710BasT MUKPOCKONHS H
JIPYTHE METO/IBI JTHATHOCTHKH 3allevaThIBaeMbIX MaTepHAl OB Ha MHKpO- M HaHOypoBHe / A. @.
Benpa, I1. @. [Totamuaukos; M-Bo oGpazopanus u Havku P®, ®I'BOY BIIO "Mock. roc. yH-T IeyaTi
nMenn Meana @emoposa”. — M.: MI'VII umenn MBana @enopora, 2015. — 136 ¢.

7. Tl'onoeun, HO.1. BeefieHNE B HAHOTEXHHKY. [ DNEKTPOHHBIN pecypc| — DIeKTpOH.1aH.
— M.: MammnocTpoenue, 2007. — 496 ¢. — Peskmm noctyma: hittp://e.lanbook.com/book/802

4.4 DaeRTpoHHbIe 00pazoBaTeIbHbIE pecypehl
1. https://online.mospolytech.ru/course/view.php?id=10662

4.5 JIvmieH3MoHHOE TPOT pAMMHOE oGecTieveHHe

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

4.6 CoBpeMeHHble npodeccHOHATbHBIE 06a3hbl JAHHBIX M HH{OpMaIHOHHBLIE
CIIPABOYHEBIEC CHCTEMBI

1. KoMmnrioTepubie HHGOPMATTHOHHO-TIPABOBHIC CHCTEMBI «Koncyaptanm»
http://www.consultant.ru, «I'aparT» http://www.garant.ru

2. O¢dunuaIbHBIH HHTSPHET-IIOPTAJ IIpaBoB ol mHGopManuu http://pravo.gov.ru.

3. Poccuiickas HarmHoHamsHag oubmroTeka http://'www.nlr.rud

4, http://www.sciencedirect.com

5. http://www.researchgate.com

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

7 y1eOHO-MeTOIHTSCKHE MATEPHAIIBI B SJIEKTPOHHOM BHJIE, TIPE/ICTABISHHBIS Ha CaiTe

http://lib.mami.ru/ebooks/ B pazgene «bubmuorekar.

8. Enunoe okHo goctyma K oOpa3zoBaTedbHBIM pecypcaMm  DeqepaibHBIH  mOpTAT
http://window.edu.ru

9., Hayunas siexktponnas 6ubmioteka http://www.elibrary.ru

10.  Poccuiickas rocynapcTeerHas OubHoTeka http:/www.rsl.ru
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5 MatepHaAIbHO-TeXHHUYeCKoe obecretuernne

JlBe crerpanuzupopanHpie yueOHbIe mabopaTopun Kadenpsl « THHOBAITMOHHBIC MaTepHAITBI
NpHHTMeHAaTeXHOIOTHH» Aya. 1209, 1202 ocHaljeHHBIE CBETOBRIM MHKpockomom, HK-
CIIEKTPOMETPOM.

o CrenmasimzvpoBanHas  yueOHag  maGopatopusi  Kadenpel  «HMHHOBAITHOHHBIE
TCXHOJIOTHH MTOJHATpadUISCKOTO H YIAKOBOYHOTO MPOH3BoAcTBa» Ay, 2702, ocHalleHHbIE ATOMHO -
CHJIOBBIM MHKPOCKOIIOM, TIPO(HIOMETPOM.

. CrenuanuzupoBaHHbie HAYIHO-HCCIIeIOBATENhLCKIE nmaGopaTopuu HTI]
«llomurpaduueckiie W HHHOBAI[HOHHBIC TexHoJorwH» ayia. 1037, 1038, 2202A, 1306, 2669,
OCHAINECHHbIC CKAHWUPYIOMHM DJICKTPOHHBIM MHKPOCKOIIOM, PSHTICHOBCKHM (POTORICKTPOHHBIM
CTIEKTPOMETPOM, YCTPOHCTBAMH 0OPabOTKH MATSPHAIIOB B KOPOHHOM pazpsje, B TIACIOMEM pazpase,
MIpOOONMEYATHLIM YCTPOHCTBOM, YCTpoHcTROM 3 D-TleuaTh.

6 Meroanveckne peKoMeH/1alun

6.1 MetoaguvecKkue peKoMeHIALIMH /IS NPEIoJaBaTe sl 110 OPraH3alHu 00y UeHH

[Ipennogapanue TeopeTHUecKOro (JISKUOHHOIO) MaTepHala [0 JHCHMIUIMHE «Marepualsl
HAHOTEXHOJIOTHH» OCYINECTB/IETCS] HAa OCHOBE MEKIMCHUIUIHHADHON HMHTEIPAllMM M YEeTKUX
MEKTUCTIHILIHHAPHBIX CBsI3¢H B paMKax oOpazoBaTebHOM TporpaMMbl H yIeOHOTO TJIaHa TI0
nanpapienuio 22.03.01 —MarepuasiopeicHHE U TEXHOJIOTHH MATESPUATIOR.

PexoMmeHyeTCs IHPOKOE UCIIOIB30BAHHE AKTHEHBIX H HHTEPAKTHBHBIX METOOB 00YyUeHus,
HAYYHOH M CHpABOYHOH JIMTEpaTYphl IIPH MOJATOTOBKE YYeOHO-METOJMYSCKUX MATepHAJIOR,
BO3MOIKHOCTEH COBpEeMEHHBIX HH(OPMAIIHOHHBIX TEXHOJOTHH.

[lepeuenr ocHOBHOM W JOTOJHHTSIBHOH IJHTEpaTYphl W HOPMATHRHBIX JIOKYMEHTOB,
HeoOXOIMMBIX B X0/[¢ IIPeIOAABaAHHS JUCIUILUIMHLL « MaTepHasibl HAHOTEXHOJIOTHH », IIPHBEJIeH B 11.4
HacTosmeH pabodeit mporpaMMeL.

6.2 MeTomdecKkye YKazaHH T 00YUAIOIIHXCH 110 OCBOEHMIO TUCIIHILTHHBT

[lomyuenue yrayOIeHHBIX B3HAHWH 10 JUCHHUIUIMHE JIOCTHTAeTCS 3a CUeT aKTHBHOM
CaMOCTOSTe/IbHOH padoTel o0ydaromuxcs. BeigenseMble 4achl 1e1eCOo00pazHO HCIONB30BATh I
3HAKOMCTBA ¢ YUeOHOM M HAyYHOM JHTepaTypol mo npobiemMaM JUCIHILIAHBL, aHAIH3a HAYIHBIX
KOHIICTIITHH.

B paMKkax JUCITUILIHHBL IPEAYCMOTPEHEI pazuIHbIe (POPMBI KOHTPOJIS YPOBHS JOCTHKSHHS
00YYAIOIMIUMHCS 2aSBJICHHBIX HHAHKATOPOR OCBOSHHS KOMIIeTeHIHH. PopMa TeKymero KOHTPOJIsT —
aKTHBHas1 paboTa Ha JabopaTOpHLIX 3aHATHAX. POpMOH MPOMSKYTOUYHOTO KOHTPOJIS MO JTaHHOH
JUCTITITHHE  SIBJIASTCS  9K3aMeH, B XoJ¢ KOTOpPOro OIeHWBaeTCs VYpPOBeHL JOCTHKEHHS
00YYAIOIIHMHCH 2aSBJICHHBIX HHIAKATOPOR OCBOSHHS KOMIISTSHITHH.

MeToauuecKHe VKAZAHHA TT0 OCBOSHHIO JINCITHILTHHLL

JIeKIIHOHHBIE 3aHATHS MMpOBOAATCA B COOTBCSTCTBHH € COJACPKAHHCM HaCTOHH_[eﬁ pa60qel‘?1

[IporpaMMbl H IIpCACTaBJBIIOT co0oll H3IOKEeHHE TCOPCTHYCCKHUX OCHOB JHCIHIIJIHHLI.

HOCGH_IGHHG JICKITHOHHBIX 3aHATHH IBIISTCA 00S3aTeILHLIM,

KOHCHGKTHPOB&HHG JEKHHOHHOI'O MaTepHalla HAOINYCKACTCA KaK IIHCBMCHHBIM, TaK H
KOMIILHOTCPHBIM CIIOCO0OM.
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PGFYJ'IHpHOG MOBTOpPCHHC MaTepHalla KOHCIICKTOB HeKHHﬁ Mo Kax¥J/IOMY pas3/icly B paMKax
MNOAT'OTOBKH K TCKYIITHUM (I)OpMaM arTecTaliy 110 JHCHHUILITHHE ABJIACTCA OJHHM H3 BaXKHeHIMKX BHAOB
CAMOCTOSTEILHOH paﬁon,l CTyJAcHTa B TEUCHHEC CEeMECTpa, H606XOHHMOﬁ AJIA KauecTBEHHOH
IMOATOTOBKH K HpOMe)I(yTOIIHOﬁ aTTSCTAallHHA IO JHCITHITTIHHE.

HOCGIJ.[EHHe J'Ia60paTOpHLIX 3aHSATHH H aKTHBHOE YHACTHC B HHX ABJEACTC o0s3aTe/ IbHBIM.

HOI[FOTOBK& K na60paT0prIM 3aHATHAM  00S2aTe/IbHO BKJIIOYaeT B ¢els H3YUCHHC
KOHCIIEKTOB JICKIITHOHHOTO MaTepHuajida H peKOMeHHOBaHHOﬁ JUTEPATYPLL I aNeKBaTHOTO
MOHHUMaHHA YCIIOBHA H crocoba PEUICcHUA BaﬂaHHﬁ, JallJTaHUPOBaHHBIX TIpCIoJaBaTe]icM Ha
KOHKPCTHOC na60paT0pHoe 3aHATHC.

7 ®oHJ1 O1IeHOYHbIX Cpe/ICTB

7.1 MeToabl KOHTPOJISI H OLICHUBAHUSA Pe3YV/ILTATOB 00yUeHH s
Tabmuna 1
IlepeyeHb KoMITeTeHLIMI ¢ YKA3aHHEM >TAIIOB UX (JoPMUPOBAHUA B IIPOLIeCCe OCBOSHUS
JUCIAILTHHEBL. D opMBI KOHTPOIA PopMHPOBAHMS KOMITETEHI I

Koan Humkatopsl 1ocTHReHUS ITanni
HaMMeHOBaHIe KOMIIeTeHIMH Dopma hopvupoBaHIIA
KOMIIeTeHLHIA KOHTPOJISA (pa3zne/ibl
JMCIMTLTHHLBI)
ITK-1 HIIK- 1.2. MopemapyeT H [IpoMexyTOUHBIH
CnocoGen paspabaTblBaeT HTAIIbI KOHTPOJIb!
pazpabaTbIBaTh TEXHOJIOT HYECKHUX [IPOLIECCOB H 3a4er
1nudpoBbie MOACTH COCTaBbl MATEPHAJIOB HA Texymnuii
THTTOBBIX OCHOBE aHaTN3a YCIOBWH HX KOHTPOJIh: Tenmr 1-8
TEXHOJIOTHUYSCKHX SKCILIYATAIHH U C YYETOM OIpocC Ha
MPOIECCOB H SKOHOMHUISCKHX (PaKTOPOB mabopaTOPHBIX
TeXHOJIOTHH BAHATHAX,
MaTepHAJIOB TeCTHUPOBAHHUE
IIK -2 HUITK-2.1. Bemmommsiet
Criocoben HCCIIeTOBAHUA W HCTIBITAHUA ”
5 [IpoMeKyTOTHBIH
HCIIOJIb30BATh HA MATepPHAJIOB, U3/eJIHH U COHTHONL!
MpaKTHKe 3HAHHA MPOTECCOR UX MPOU3BO/ICTBA 3;£e’r '
0 TTOJTMMEPHBIX "
Texymui
MaTepHaax
KOHTPOJIh:
Pa3THIHOTO Tewmsr 1-8
OTpoc Ha
HazHAYCHHS,
JabopaTOPHBIX
BBIIIOJIHATH
BAHATHAX,
HCCIISTOBAHUA U
TeCTHPOBAHHE
HCIIBITAHHS
MaTepHAJIOB
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Tabmuma 2

Hepeqeﬂb OUCHOYHBIX CPeACTB 110 JHCIUIL/IHHE «MaTepua.m.l HAHOTEXHOJIOTHI»

Haumenopanue IIpeacrapienue
Ne OLICHOYHOTO KpaTkas XxapakTepHCTHKA OIEHOYHOTO OLICHOUHOTO CPEICTBA B
ocC cpesicTBa cpeacTsa dOC
IIponykr CaMOCTOSITeIbHOM paboThI
00yUaromerocs, TPeACTABISIIONHH coboMH
CPE/ICTBO TPOBEPKH VYMEHHH TPHUMEHATH
MOJTYy9eHHBIE  3HAHHUA  JUIA  pelIeHHS
Otyet Mo MOCTaBJICHHOW  3a7lau¥l 1O 3apaHee
1 nabopatopHoi ONpeJieNiecHHOH  MeTojike W KpaTtkoe |@on)1 nabopatopHbix pabot
padote (OJIP) H3JI0KEHHE B MHUCHEMEHHOM BH/C
TIOTYIeHHBIX pe3yAbTaTOR
SKCIIEPUMEHTAJILHOIO M TEOPEeTUYECKOIo
aHanm3a onpeaeIcHHOH yuebHO-
UCCIIE/IOBATEIILCKON TEMBI.
CucreMa cTaHJapTH3HPOBAHHBIX 3a/1aHUH,
5 Tectupopanue MIO3BOJIAROI A ABTOMATH3HPOBATL | o) o
o OH/I TeCTOBBIX 3a/laHHH
(D) NpOLEAYPY H3MEPEHHSl YPOBHS 3HAHHU H
YMeHHH o0ydaronerocs
CpencTBO  KOHTPOJSL VCBOSHHSI yueOHOro
MaTepHaia JUCIUIIMHBI, OpraHH30BaHHOS
JutieT [kax yueOHOe 3aHsTHE B IHCHMEHHOM (opMe ¢ Bonpocet 1o
3 TeMaM/pas/iesiaM
3 IOCIISAYIO UM coleceoBaHuEM TR
Me1aroriaeckoro paboTHHKa ¢
0OVIAFOTITAMHCST.

7.2  IllIkana u KpUTEepHH OLIEHUBAHUSA Pe3Y/ILTATOB 00VUeHHs

1. Kputepus olleHKH OTBeTa Ha 3a4eTe
(popmuposanue kommeTeHiuu [1K-1, unaukatopsr UITK-1.2)

(popmuporanme komneTeHuu [1K-2, naaukatopsr UIIK-2.1)

«3AYTEHO»: OOVUAIONIMHCH BBIMTOJHHUI BCe BH/IBI YUeOHOH paboTHI, MPETyCMOTPEHHBIE

yueOHbIM [aHoM. OOVUYAIOMHUHACS IeMOHCTPHUPYET COOTBETCTBHE 3HAHMH, YMEHHH, HaBBIKOB

MMPHBE/ICHHBIM B Taﬁmmax HOKaBaTeHeﬁ, OTICPUPYCT HpHOﬁpeTeHHLIMH SHaHHAMH, YMCHHAMH,

HaBBIKAMH, [IDHMCHACT HX B CHTYAallUAX IOBBLIMEHHOH CIIOKHOCTH. HpH 3TOM MOT'YT ObLITh A0 YIICHBI

HEC3HaAYHUTC/IbHDBIC OH.IPIGKH, HCTOYHOCTH, 3aTPYAHCHH IIPH AHAJHTHUYCCKHX OIICPALHIAX, IICPCHOCC

3HaHHH H YMBHHﬁ Ha HOBBIC, HECTaHTapTHBIC CHTYAIlHH.

«He 3aYTeHO»: O0OYTAIONIMICSA He BBINOJHWI OJUH WM Oosiee BHIOB yueOHOH paboThl,

MPEAYCMOTPEHHBIX YueOHBIM TaHoM. OOyuaromuiics TeMOHCTPUPYET HeMoJHOe COOTBeTCTBHE

3HaHHﬁ, YMGHPIﬁ, HaBBIKOB TIPHBE/ICHHBIM B ’I‘aﬁJ’IHHaX HOK&SaTeHeﬁ, JAOMYCKAKTCA 3SHAUYHTEIIbHBIC

OIUOKH, IIPOSIBIBISTCSI OTCYTCTBUE 3HAHUH, YMEHHH, HABBIKOB I10 PsULY MTOKa3aTe e, 00 y4alomuncs
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HCTIBITBIBACT 3HAYHUTEIIBHBIC 3aTPYAHCHHA TIPpH ONEpHPOBAHHH 3HAHHWAMHW H YMCEHHAMH TIPpH HX
I[IepeHOCE HA HOBBIC CHTYAllHH.

2. KpritepHH olleHKH padoThl 00YUAIOIErocs HA JAG0OPATOPHBLIX 3aHATHAX (0TUYET TI0
JTadopaTopHBIM padoTaMm)

(popmupopanue kommerennuu [IK-1, ungukaroper UI1K-1.2)

(popmuporanue kommetentuu 11K-2, uaaukaroper UI1K-2.1)

«S» (OTJIM4HO): BHIIOJHEHBI Bee JabopaTopHble paboThl, MPEeIyCMOTPEHHBIE ILUIAHOM, H
HATTUCAHLI IO HUM OTUeTHI; obyuaromuiica 6e3 omubok caenan HeoOXoaUMbIe pacueThl U TPaMOTHO
HAIKUCAJT BBIBOJIBI K paboTam.

«4» (xopouo): BbLIIOJIHEHB! Bee saGopaTopuble paboThl, MPEIYyCMOTPEHHBIS IUIAHOM, U
HaIMCaHbl MO HHM OTYeTHI; OOVUAIOMMHCS ¢ KOPPEKTHPYIONIMMH 3aMSUaHHAMH TIPLTIoTaBaTess
cllesall HeoOXoMMMBIe pacueThl U IPAMOTHO HAIIMCAJ BBIBOJBI K paboTaM

«3» (Y10BJIETBOPMTE/ILHO): BBIIOJHCHBI Bee JlabopaTopHbie paboThl, MPeAYCMOTPESHHBIC
IUIAHOM, M HAIIMCAHbl 110 HHM OTHYETBl; ¢ 3aMEUAHMSIMM Ipenofasatessl ofyvaromuiicst caenal
HeoOXOTHMBIS PACUSThI H HATIHCA BRIBOJTBI K paboTaMm.

«2» (HeYIOBJIETBOPHTEILHO): 00YUAIONIMICs He BBIIOIHUJI WM BBIIOJIHWI HelIPABUIILHO
gaGopaTtopHble paboThl, MPEIYCMOTPEHHBIC IIJTAHOM; HE HAMMCAd MO HHM OTYSTHI, HE COeall
HeoOXOTUMBIE PACYeThI H He HATIMCAT BRIBOJBI K paboTaM.

3. Kpurepuu oueHKH 0/IAHKOBOT'O TE€CTHPOBAHMS

(popmuporanue komnereniuu [IK-1, uagukaroper UI1K-1.2)

(popmuporanue komnetennuu [TK-2, naaukaropsr UITK-2.1)

biankoBoe TecTUpOBaHUE OLICHUBACTECS B COOTBETCTBUU C IIPOLCHTOM IIPABUJILHBIX OTBETOB,
JAHHBIX 00YYAIOMAMCS HA BOIIPOCHL TECTA.

CrannapTHasi IMKajJa COOTBETCTBHS PE3yJIbTATOB TECTHPOBAHHS BHICTABIsIEMOH OaribHOH
OLIeHKeE:

- «OTIMYHO» - CBBITIE 85% MPaBUILHLIX OTBETOR;

— «xopomoy - oT 70,1% no 85% npaBHIBHBIX OTBETOR;

«YTOBIETBOPUTENRHO» - OT 55,1% 10 70% mpaBHIILHBIX OTBETOB;
— or 0 10 55% npaBUIIbHLIX OTBETOB — «HEYJOBJICTBOPUTEIBHON
PerjlaMeHT TeCTHpOBaHUS BKIIOYALT:

- KOJIMYECTBO BOIIpocoB — 33;
= IIPOJIOJDKUTEILHOCTE TECTUPOBAHUS — 45 MUHYT;

«5» (OTIIYHO): TeCTUPYEMBbIH JJEMOHCTPUPYET CUCTEMHBIE TeOpeTHYeCKHe 3HAHUS, BIlafeeT
TepMUHAMHU ¥ 00J1a/1aeT cl10co0HOCTBIO OBICTPO pearupoBaTh Ha BOLIPOCHI TeCTa.

«4» (XOpoIII0): TeCTHPYSMBIH B IEIOM JISMOHCTPHPYST CHCTeMHBIC TCOPETHISCKHS 3HAHUA,
BJIajeeT OOJIBIIUHCTEOM TePMHHOB M 00JaJlaeT cHOCOOHOCTBIO OBICTPO pearupopaTh HA BOILIPOCHI
TecTa.

«3» (YIOBJIETBOPUTEILHO): CHCTEMHBIE TEOPSTHUESCKHE 3HAHUS Y  TeCTHPYEMOTO
OTCYTCTBYIOT, OH BJIAJICET HEKOTOPBIMH TEPMHUHAMH M HA BOIIPOCHI TECTa pearHpyer JOCTATOYHO
MEJUTCHHO.

«2» (HeYIOB/JIETBOPUTE/ILHO): CHCTEMHbBIE TEOPeTHUSCKHE 3HAHHA V TeCTHPYEMOIo
OTCYTCTBYIOT, TEPMUHOJIOTHMEH OH He BJIa/IeeT U Ha BOIIPOCHL TeCTa pearupyeT MeJIeHHO.
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7.3 Onenovnblie cpejcTBa

7.3.1 Texymuii KOHTPOAb (OTUET 10 TabopaTopHbIM paboTam) ((hopMHPOBAHHE KOMIIETEHITHH
[MK-1, uagukatoper UIIK-1.2), (popmuposanue komnerennuu [1K-2, unaukatoper UITK-2.1).
TemaTrka U MEeTOAMYECKHE YKa3aHHS TIO BBITIOIHEHHIO Tab0PAaTOPHLIX paboT MO TUCITUILTHHE
U3JIOKEHBI B YHeOHO-METOIHYSCKOM 1T0co0HH 1o ciuIiHe [1,2].
7.3.2 Texkymui KOHTpOJIb (TECTUPOBAHUE) (popmupoBanne komnerennuu IIK-1,
unukatopsl UI1K-1.2), (popmuporanue komnerennuu 11K-2, unauakatoper U1IK-2.1).
1. K HaHOpazMepHBIM AJUIOTPOIHEIM (opMaM YIJIepoaa OTHOCITCS
Caxa
I'padput
I'pagen
Kapbun
2. B ¢pyanepenax cogepikuTcs
60 aToMoOB yraepo/a
70 aToMOB vriepoja
Om 60 0o 540 amomos yenepooa
Menee 60 aToMOB yrijiepoja
3. OyIuIepoUbL — DTO
Kpucramisl, cocTodAnue U3 GpyuepeHoB
DyJUIepeHEl ¢ YaCTHYHO 3aMelleHHBIMHM ATOMAMHU YIJIepo/ia
[MomimepHas opma coequHeHus QyIUIepeHOBR
Xumuveckue coeounenus Qyuepenos ¢ Opyaumy IAeMeHmamit Wi KOMnAeKcamu
4. XUpambHOCTh YTIASPOTHBIX HAHOTPYOOK oTpeensieT
Huamemp Hanompybox
BropuuHyIo CTpYKTYPY
HedexkTHoCTh HAHOTPYOOK
IReKMpPonposooOHOCHIL HAHOMPYOOK

7.3.3 IlpomexyrouHasi arTecTALUA (BOIIPOCHI K 3aY€TY)
(popmuporanne komnetenuu 11K-1, nagukatoper UITK-1.2),
(popmupopanue komnetrenunu [1K-2, maaukaroper HITK-2.1)

1L Hanomatepuansr: o6niue NOHATHS, KIacCHPHUKAITHAA, METO/ILI TTOTYICHU.

2. I'paden: cTpykTypa, CBOHCTBA, CHHTE3, IpUMEHEHHWe, B TOM UUCIE B
HOJMIPaUIecKOM U YIAKOBOUYHOM [IPOHU3BO/ICTBRE.

3 IIpoceeunparomas 3MeKTPOHHAs MAKPOCKOTTHA.

4. OOmue cpolicTRa HAHOOOBEKTOB, NPUYHHBL OTIMYHA CBOHCTE HAaHOOOBEKTOB OT

00BbEMHBIX TEL

3. HamoTpyOku: CTIpyKTypa, CBOMCTBA, CHHTE3, MPUMCHCHHS, B TOM UHCIEC B
MOTHTPaHTSCKOM H YIAKOBOTHOM TPOH3BO/ICTRE.

6. CKaHHPYIOIAS MIEKTPOHHAS MHKPOCKOITHSL

7. Vraepoaibiec HAHOMATEPHATBI: KIACCHDUKATIHS, METOMDBI TTIOTYYCHHSL
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8. KBanToBble TOYKHM: CTPYKTYpa, CBOHCTBA, CHHTE3, [IPHUMEHEHHE, B TOM YHC/IE B
MOTUTPaUISCKOM H YIAKOBOTHOM TTPOH3BO/ICTRE.

9. ATOMHO-CHJIOBAS] MHKPOCKOIIHSL.

10. [TormMepHbIe HaHOMATEPHUAITBI, (POpPMUpPOBAHHE HAHOCTPYKTYP B TIpotiecce (pazoBoro
pasfieneHus1, CBOHCTRA.

11. OynepeHsl: CTPYKTYpa, CBOHCTBA, CHHTE3, COSTMHCHUS, IPUMEHEHUE B TOM THCIIC B
HOJUIpahUIecKOM H YIAKOBOYHOM [IPOH3BOJICTERE.

12 Pentrenorckast poTorNeKTpOHHAS CITEKTPOCKOTHAL.

13. IlomMepHBIe  KOMTO3WTHBIE MaTepHa bl € VIJEPOJHBIMH HaHOMAaTepHATIAMHU:
PA3HOBUHOCTH, METOABL [IOIYYCHHSI, CBOMCTRA.

14. Hanormmna: cTpyKTypa, pa3sHOBHIAHOCTH, CBOMCTBA MOHTMOPMIITIOHMTA, CHHTE3,
IPUMEHEHHE, B TOM YUCJIE B IOJUrpauIeckoM H YIIAKOBOTHOM IIP OHBBOACTEE.

15. KondokanbHas MEKPOCKOITHSL.

16. Heopranuueckiue HAHOMATSPHAIBI: KIACCH(DHKAITHS, METO/IBI TTOTYUSHHUS, CBOHCTRA.

17. Hanoanmasel: CTpyKTypa, CBOMCTBA, CHHTe3, IIpHMeHEHHe, B TOM 4YHCIe B
MOJUTPAaPUISCKOM U YITAKOBOYHOM TTPOUZBOICTRE.

18. [lomMepHBIE KOMIOZHTHBIE MaTepHAIbl ¢ HEOPTAHMUSCKMMH HaHOMaTepHaJaMU:
PAZHOBUHOCTH, METOABL [IOIYYCHHSI, CBOMCTRA.

19. HaHouacTuUBl 30J10Ta: CTPYKTYpa, CBOHCTRA, CHHTEZ, IIPHMEHEHHE, B TOM UHCIe B
NOJMTpaUIecKoM U YIAKOBOUHOM MPOU3BO/ICTRE.

20. OObeMHBIE H TIOBEPXHOCTHBIE METO/IBI AHAIH3A TTOBEPXHOCTH TBEP/IBIX TeJL

2l @oToHHbIE KpUCTAJUIBL: CTPYKTYPA, CBOMCTBA, METObI IIOIYUCHHSL.

22. Macc-ciekTpoMe TpHsL.

KOHTPOJIE COOPMHUPOBAHHOCTHU KOMITETEHITHIN

IIK-1 CnocoGeH pazpabatbiBaTh HH(POBBIE MO/I€/IH TUIIOBBIX TeXHOJIOTHUECKHX [IPOLIECCOB
u texnosoruu marepuasiop  MIIK- 1.2. Mougemupyer u pazpaGaThiBaeT dTalbl TEXHOJOIHUSCKUX
NPOIECCOB M COCTABBHl MATepHAJTIOB HAa OCHOBE aHAIW3a YCIOBHH HX SKCIUTyaTallid H ¢ YUeTOM
SKOHOMHYECKHX (PAaKTOPOB.
1. Brok-conmomMepsl (GopMHUPYIOT HAHOCTPYKTYPHI B pe3yIbTaTe
MaxpodazHoro paszjiesieHus;
MukpodazHoro pasjgeieHus +
[Tonmmepusanuu;
TTonmukonaeHCAIIHH.
2. K HOBepXHOCTHBIM METO/1aM aHaJIM3a OTHOCHTCH
DHepro-JuciepCcuOHHbINA AHAIIN?3,
Macc-creKTpOMeTpHST,
Pentrenoeckast poTONIEKTPOHHAS CLIEKTPOCKOIHS. +
3. Uto Takoe >Hepro-IUclepCHOHHBIN MUKpPOAHAIHS ?
4. B uém otmuure oOheMHBIX H TIOBEPXHOCTHBIX METO/IOB aHaJIHM3a MOBSPXHOCTH TBEPIBIX

Ten?
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IIK-2 CriocoOeH HeTIOTR30BATh HA TIPAKTHKS 3HAHHA O TIOTAMEPHBIX MaTepHaiaX pa3THIHOTO
HAa3HAYESHHUS, BBIIOJIHATE UCCIENOBAHUA H HCIILITAHUS MATEPHAJIOB HIIK-2.1. Brinonxser
HCCIIETOBAHUS U UCTTBITAHUS MATSPHAIIOR, H3SIAH U TIPOIeCCOB UX TPOU3BO/ACTRA.

1. K maHoHcIIepcHBIM MaTepHaliaM OTHOCSTCA

YacTunp! ¢ pasmepamu oT 1 go 100 um;

0-D cTpykTyphl ¢ pasmepamu oT 1 go 100 HM; +

HanooOhekThI, TUCTIepTHPOBAHHBIC B MATPHIIS;

[IpoTsKeHHBIE HAHOOOBEKTHI.
2. OriM4He CBOHCTB HAHOOLEKTOB OT 00BeMHBIX 00BLEKTOB TOI'O JKE COCTABA CBSZAHO ¢

JIMCKpeTHOCTRIO HAHOCPET;

Bospuioii ToBepXHOCTHOM SHEPIUEH;

DIRKTpOMArHUTHBIM B3aHMOICHCTBHEM MSKTY HAHOOOhEKTAMH;

HsaMeHeHHEM COOTHOTIEHHS MOBEPXHOCTHRIX H OOBEMHBIX aTOMOB. +
3. HazoBHTe NPHYHHBI OTIHYHS CBOHCTE HAHOOOBEKTOR OT OObEMHBIX TeJ1?
4. HanowacTurlbl cepebpa: cTpyKTypa, CBOWCTBA, CHHTE3, IPUMEHEHHE.

IIpumep Omwtera 3avetTa

MWHWCTEPCTBO HAYKH M BBICIIETD OBPA30OBAHW A POCCHHCKOH OEAEPAITMHA
OEJEPAJIEHOE OEPASOBATEJIEHOE ABTOHOMHOE YUPEXJIEHHWE BREICIIIETO OEPASOBAHMWA
«MOCKOBCKHIT HOJUTEXHHUECKHII VHUBEPCHTET»
(MOCKOBCKHIA HHOJIUTEX)

Kadenpa HuHOBaIMOHHBIC MaTepHAIBI IPHHTM &THAHH/TY CTPHH
Aucouimaa MaTtepuraiibl HAHOTEXHOIOTHH
Hanpaenenune noarorosku 22.03.01-MartepnanoBecHie U TEXHONOTHH MaTepPHAIIOR

dopma obyueHnd oUHAA

BHJIET Ne 1
1. HanoMaTtepuanbl: obIHe MOHATHS, KIACCH(UKAITUSA, METO/IBI TIOJTYUSHHS.
2. I'paden: cTpyKTypa, CBOHUCTRA, CHHTE3, IPHMEHEHHE, B TOM THCJIE B MOTHTPAQHISCKOM U

YIIAKOBOYHOM IIPOH3BOJCTBE.
3. IlpoceeunBatomast »IeKTPOHHAST MHKPOCKOTTHSL.

JIOILIOJIHEHIS H H3MEHEHES B PABOUE IIPOI'PAMME HA 202 -202 YUEBHbLIA 'O/

B pabouyro mporpaMMmy BHOCSTCS CIISTYIONTHE H3MEHSHHS:

Zapeqyromuii kKadenpoi « HHOBAIMOHHBIE MaTepHATH] TTPHHTMETHAWH/TYCTPHH

/T.O. Ptk OB/




