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MIMHOBPHAYKHU POCCHU
@” DdenepanbHOE TOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE

Pabouvas nmporpamma AuCHHATUIAHBI "DOH3UKO-XMMUYECKHE OCHOBBI HAHOTEXHOJIOTHH" [0 HAPABIICHUIO MOITOTOBKH
(cienmanbHocTH) 22.03.01 "MarepuanoBeieHHe U TEXHOJIOTUH MaTepraioB” HanpasieHHOCTH (poduitto) Duznko crp. 3
-xumus npoueccos U MatepuanoB PI'BOY BO «Henl'Y»

1. IEJIX OCBOEHUA N CHUITJINHBI

Ilens Kypca COCTOUT B M3y9EHHUH CTYACHTAMH (QU3MUECKUX ¥ XUMHUECKHX 0COOCHHOCTEH HAHOIUCIIEPCHBIX YaCTHIL, (DU3HKO
-XUMHH ITOBEPXHOCTH, TIPOIECCOB (JOPMUPOBAHHS HAHOCTPYKTYP ¥ HAHOMATEPHATIOB, METOI0OB MOTYIECHHS U UCCICAOBAHUSL
HAHOCHCTEM.

KOHKPETHHG 3ala4u Kypca CBOIATCA K CICAYIOLIEMY:

1. PaccmoTpenne ocoOeHHOCTEH (QU3MUECKUX B3aUMOJCHCTBHI Ha HaHOMAacIITabax;

2. PaCCMOTpCHI/IC TCPMOJUHAMUKHU IMOBEPXHOCTHBIX SIBJICHUH B HAaHOJUCIICPCHBIX CHUCTEMaAX;

3. Paccmotpenne mporeccoB GopMupOBaHKS HAHOYACTHUI] B TA30BOH M JKHIKOW (ha3ax M HAHOCHUCTEM ITyTEM
MOJIEKYIISIPHO-TTydeBON ¥ ra30(ha3HOM SIUTAKCUH,

4. PaccMoTpeHne METO/IOB HCCIIEI0BaHHSI HAHOCHCTEM;

5. PaccmoTperne MeToIOB CO3IMaHUs HAHOCTPYKTYp ¢ moMoinsio C3M u HaHONMTOTrpadum;

6. PaccmoTpenne MeTo10B HOTy4eHHsT (PYHKIMOHANBHBIX U KOHCTPYKIIMOHHBIX HAHOMAaTepUaJOB HEOPraHMYECKOW U

OpFaHI/I‘ICCKOﬁ OpUupoabI.

PCSyﬂLTaTH 06y‘~I€HI/IH 0 JMCUUINIMHE HAIpaBJICHbI HA JOCTUKCHUC NHAUKATOPOB!:

VYK-1.1. Bemonnser nouck nH(GopManuy, omnpeaenser KpUTepuu CUCTEMHOTO aHAlIN3a OCTABIECHHbIX 3a1ad.

YK-1.2. Hcnionp3yeT KpUTHUECKUIT aHAIH3, CHCTEMATH3annI0 1 00001meHne nHpOpManuy I peIIeHHs OCTaBIEHHBIX
3ajau.

ITK-1.1: 3Haet ocHOBHBIE TPEOOBAHHSA K JOCTIDKEHHIO TEXHIYECKOTO YPOBHS U3/ICNUI U3 HAHOCTPYKTYPHPOBAHHBIX
KOMITO3HIIHOHHBIX MAaTEPHUANIOB C Y4ETOM OIbITA BEAYIIMX OpraHU3aIui

[TK-1.2: YMmeeT: aHanu3upOBaTh UMEIOLIUECS TUTEPATypHbIE JaHHBIE 110 B3aMMOCBSI3M JUCIIEPCHOTO COCTAaBa U CBOWMCTB
HaHOCTPYKTYPUPOBaHHBIX MaTEPHAIIOB; 00eCIIeunBaTh COOII0CHNE TPEOOBAHUI CTAHAAPTOB, TEXHUYECKHUX YCIIOBUH U
HOPMaTUBHOM JOKyMEHTAllUH Ha BCEX CTAIUSIX IPOEKTUPOBAHUS U3JEIUM U3 HAHOCTPYKTYPHUPOBAHHBIX KOMIO3ULIUOHHBIX
MaTepHUAIIOB

ITK-1.3: Brageer HaBBIKaMH ()OPMHUPOBAHUS TEXHUYECKHUX 3aJaHUH Ha IPHOOPETEHUE CBHIPBS M BCIIOMOTATEIBHBIX
MaTepuanoB A7 MPOU3BOACTBA HAHOCTPYKTYPUPOBAHHBIX KOMIO3UIIMOHHBIX MaT€pPUANIOB

2. MECTO JUCIIUIIJIMHBI B CTPYKTYPE OIIOII

Iuxn (pazzen) OIOI: | F1.B.JIB.03.02

2.1 TpeOoBaHus K NPeABAPUTEIbLHOI IIOAT0TOBKE 00y4al0Ierocs:

MaTtemMaTHyecKUH aHaIu3

BBenenue B crieinaibHOCTD

dusuka

HCOpFaHI/I‘IeCKaH W OpraHn4eCcKas XuMus

ComnpoTHBIEHHE MaTEPHATIOB

2.2 JIucuMnJuHbI M MPAKTHKH, VIS KOTOPbIX OCBOEHUE TAHHOW JUCHHMILIMHBI (MOIYJ/Is1) HEO0OX0AUMO KAK
npeauiecTpyouiee:

Kopposust u 3amura MeTauion

dusznka MIPOYHOCTHU U MCXAaHHUYCCKHE CBOMCTBa MaTcpuaioB

®duznyeckre CBOMCTBA TBEPIbIX Tel

IToaroroBka K MpoIeaype 3alUThI U 3aIlliTa BBITYCKHON KBaJIH()UKAIIMOHHONW paOOTHI

Hpeﬂ[[I/IH.HOMHaH TMpaKTUKa

CHGHCGMI/IHap 10 HaIIpaBJICHUIO

IMTpoueccs! morydenus 1 06pabOTKK MaTepHaIOB

Hosgeie MaTcpuaibl

3. KOMIETEHLIMHA OBYYAIOIIETOCSI, ®OPMHUPYEMBIE B PE3YJITATE OCBOEHUSI JUCIIUTIINHBI
(MOJIY.JIsT)
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ITK-1: CnocoGeH aHAIM3HMPOBATH ONBIT BeyIMX OPraHu3anuii, opranu3oBbiBaTh nposegeHue HUP no
NMPOEeKTHPOBAHUIO U Pa3padoTKe HAHOCTPYKTYPHPOBAHHBIX KOMIIO3HIHOHHBIX MATEPHAJIOB H BHEPATDH Pe3yJIbTaThl
HCCJIe0BAHMIA B HOBBIE TEXHOJIOTHH

3HaTh:

Jns noctmxenust [TK-1.1: oco6eHHOCTH (PU3UKO-XUMHUECKHX MPOLIECCOB MPOTEKAIONINX B HAHOJUCIIEPCHBIX CHCTEMAX;
poIecChl (POPMHUPOBAHMUS HAHOYACTHIL H HAHOCHCTEM; METO Il PEIICHHSI 33/1aY;

YMmerh:

I[J'I}I JOCTUKCHUA TIK-1.2: peuaTth 3aaa4u, paSpa6aTbIBaTL MaKeThl HAHOUBACIUHN U UX MOAYJIH; NIPOU3BOAUTH PACUYEThI
TEXHHUYCCKUX XapPaKTCPUCTUK MAKCTOB;

Baanern:

Jlns noctmxenus [TK-1.3: MeTogamMu poeKTHPOBaHUS HAHOOOBEKTOB U (JOPMHUPYEMBIX Ha MX OCHOBE M3JICNUH (BKITFOUAs
AJIEKTPOHHBIE, MEXaHUYIECKUE, ONITUIECKUE U IPYTHE)

YK-1: CniocoGeH ocymiecTBJISTh NONCK, KPUTHYECKHIi aHAJIN3 M CHHTe3 HH(OpPMaHH, NPUMEHSATH CHCTeMHBIIT
TOZIXO/ /IISl PellIeHHus MOCTABJIEHHBIX 3124

3HaTh:

Juns noctrxenns YK-1.1: OCHOBBI (pU3HMKHU JUCHEPCHBIX CHCTEMBI

YMmers:

Hnsa noctmxenust YK-1.2: ocymiecTBIsATs MOATOTOBKY JaHHBIX ISl COCTaBIEHHS 0030pOB M OTYETOB B 00JIaCTH
HaHOMATEPHAJIOB

Baanernb:

Hust noctimxennst YK-1.2: HaBbIKaM# KPUTHYECKOTO aHAIN3a, CHCTEMATH3aIMU U 0000IIeH s HHPOPMALIUH TS PEIICHHUSI
MOCTaBJICHHBIX 337124 B MPO(heCcCHOHaIbHOM 00IacTn

B pe3y/ibTaTe 0OCBOCHUS TUCHUILINHBI Oﬁy'-lalﬂl.lll/lﬁ(‘,ﬂ JOJIKCH

3.1 |3narn:

3.1.1 [ ocobeHHOCTH (HU3UKO-XUMUUECKUX IPOLECCOB MPOTEKAONINX B HAHOJUCIEPCHBIX CUCTEMAX; IPOIIECCHI
(GbopMUpPOBaHUS HAHOYACTHUI] U HAHOCHCTEM; METO/IbI PEILICHNUS 3a1ay;

3.2 | YMeTh:

3.2.1 | pemaTs 3aa4u, pa3pabaThIBaTh MAKeThl HAHOM3ICIHN 1 UX MOMIYIIH; IPOM3BOAUTE PACUETHI TEXHUIECKHUX
XapaKTEPUCTHK MAaKETOB;

3.3 | Baiagers:

3.3.1 | MeToaMH MIPOEKTHUPOBAHUS HAHOOOBEKTOB U (POPMHUPYEMBIX Ha UX OCHOBE U3AEIHHN (BKJIIOUAs DJIEKTPOHHBIE,
MEXaHHYEeCKUe, ONITHYECKHE U PYrUe)

4. OFLEM JUCUMILIMHBI (MOLY.JI5T)

O6wan TpyaoemKocTb 33ET
YacoB 1o yueOHOMY MJIaHy : 108 Bunpl KOHTpOIsS B ceMecTpax:
B TOM YHCJIEe
AyIUTOPHBIE 3aHATUS : 68 9K3aMeHBbI 6

caMocTosATenbHas paboTa : 11
4acoB Ha KOHTPOJIb : 18
KOHTaKTHas pabota: 79
HKP: 11

5. CTPYKTYPA U COIEP)KAHUE JUCHUILIMHBI (MOIYJIST)

Kox HanmeHoBaHHe pa3/iejioB H TeM /BU/ 3aHATHS/ Cemecrt | YacoB Jluteparypa
3aHATH p / Kypc
Paznen 1. UcTopusi BOSHUKHOBEHUSI U OCHOBHbIE MPUHIMITBI
HAHOTEXHOJIOrHii
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PaGouas IporpamMma IUCHUIUINHBI "DU3UKO-XUMHYECKHE OCHOBBI HAHOTEXHOJIOTHH" 110 HalpaBJICHUIO NOATOTOBKHU

(cienmanbHocTH) 22.03.01 "MarepuanoBeieHHe U TEXHOJIOTUH MaTepraioB” HanpasieHHOCTH (poduitto) Duznko crp. 5
-xumus npoueccos U MatepuanoB PI'BOY BO «Henl'Y»

1.1 Uro Takoe «HaHO»? [ToHsTHE 0 HaHOTEeXHONIOTHH. Kitaccndukarus JI1.1 J11.2 JI1.3
HaHOOOBEKTOB. OCHOBHBIEC IPUHIIMITHI (THUITBI) HAHOTEXHOJIOTHI: JI1.4 JI1.5
rpeienbHasi MUHUATIOPU3AllMS, paclpe/ielieHHas CTPYKTypa, PUHIIHIT JI1.6J12.1 J12.2
IIOCTPOCHHS CUCTEMBI «CHU3Y-BBEPX» U «CBEPXY- BHHU3Y, J2.3 J12.4
camoopranu3anus. KBantrossle Toukn. MexIUCIUIITMHAPHOCTD 01323354
HaHOTeXHOJOTHH. [lepcreKTHBBI HMPOKOMACIITAOHOTO TPUMEHEHHS
HaHOTEXHOJOTHH /JIex/

1.2 Krnaccupukanns HaHO00bEKTOB. MeXTUCIINITITHHAPHOCTD JI1.2J11.3J11.4
HaHOTexHoJoruil. /Cp/ JI1.5 JI1.6J12.1

J22J12.3J12.4
21223324
Paznen 2. ®usnyeckue 4 XuMHYeCKHe 0COOEHHOCTH
HAHOIMCIEPCHBIX YACTHUI

2.1 OcobenHOCTH (DU3MUECKUX B3aUMOJICHCTBUI Ha HAHOMACIITA0AaX. J1.2J11.3J11.4
Hanopa3smepssie cuctemsl. Pa3mepHblit a¢dext. OCHOBHBIC JI1.5 JI1.6J12.1
XapaKTePUCTHKH YaCTHI] B HAHOpa3MepHOM cocTosiHUU. CBoCTBa J2.2J12.3 J12.4
HAHOYACTHUIIBI, O0YCIIOBICHHBIC AaTOMHOM U 3JIEKTPOHHOH MOJICHCTEMaMH. 012233 54
Kommeke puszndecknx 1 XUMHUECKHX CBOMCTB, BOSHUKAIOIINX TIPU
Hepexoe OT MUKPO- K HaHOpa3MepaM: OOJbIIas yaeiabHas TOBEPXHOCTb,

YBENTMUCHNE XUMHYECKOTO ITOTEHIIHAla, BEICOKAs aJCOPOIMOHHAS
aKTUBHOCTb, BHICOKAs POHUKAOMIAs clIOcOOHOCTh 1 Ap. /JIex/

2.2 Hanopa3smepasie cucteMsl. Pa3smepHsrii a¢dext. OcHOBHBIE J1.1J11.2J11.3
XapaKTePUCTHKH YACTHI] B HAHOpa3MepHOM cocTosiHuU. CBoiicTBa JI1.4 JI1.5
HaHOYACTHUIIBI, OOYCIIOBICHHBIE AaTOMHOI 1 3JIEKTPOHHON JI1.6J12.1 J12.2
noncucremamu. /Ip/ JI2.3J12.4

212233 24

2.3 Komruteke pu3ndeckux 1 XUMHUECKHX CBOMCTB, BOSHUKAIONIUX TIPH JIL.2 JI1.3 JI1.4
Tepexo/ie OT MUKPO- K HAaHOpa3MepaM: OoJIbIiasl yaedbHas TOBEPXHOCTb, JIL.5 JI1.6J12.1
YBENTMUCHNE XUMHYIECKOTO ITOTEHIIHANIA, BEICOKAs aJjCOPOIHOHHAS J22J12.3J12.4
aKTHBHOCTb U Jip. /Cp/ 01323354
Pa3gen 3. ®u3nko-xumMus NOBePXHOCTH

3.1 TepMmoanHaMuyueckasi TeOpHsl MoBepXHOCTH. [IoHATHE MOBEPXHOCTH J1.2J11.3J11.4
paspsiBa. JlaBnenue Jlamracca. BiusHue HOBepXHOCTHBIX 2P (eKTOB Ha JI1.5 JI1.6J12.1
TeMIieparypy miasienus. Mcmapenue. TepmonnHaMuka moBEpXHOCTHBIX J2.2J12.3 J12.4
SIBIICHUN B MaJIbIX KpucTamiax. /Jlex/ 212233 24

32 Jasnenue Jlannacca. BiusiHue moBepXHOCTHBIX 3((EeKTOB Ha J1.1J11.2J11.3
TeMmInepaTtypy IiaBieHus. TepMoIMHaAMUKa TOBEPXHOCTHBIX SIBJIEHUH B JI1.4 JI1.5
MautsIX Kpuctamnax. /Tp/ JI1.6J12.1 J12.2

J12.3712.4
212233 24

33 TepMmoanHaMuyeckas Teopus MOBepXHOCTH. [[oHsATHE TOBEPXHOCTH JIL.2 JI1.3 JI1.4
paspsiBa. Mcnapenue. TepMoarHaMuKa MOBEPXHOCTHBIX SIBJICHUH B JIL.5 JI1.6J12.1
MautsIx Kpuctasax. /Cp/ JI22J12.3J12.4

212233 24
Pa3gen 4. I'ereporennsle npouecchl OPMHUPOBAHUS HAHOCTPYKTYP

4.1 O6pazoBanue 3apoabiiieid HoBoi (a3bl. Kputndeckuit pazmep 3apoapiiia. J1.2J11.3J11.4
Onykryaunu. CKOpoCTh 3apOXKACHUA. 3apOKICHHE KPUCTAIUIOB B KHIKON JIL.S JI1.6J12.1
¢aze. ['ereporenHoe 3apokaeHre. AKTUBHBIE IEHTPHI HA TIOTOXKKE. J2.2J12.3 J12.4
®opmyna IOnra. O6pa3oBaHne HAHOYACTHUII B KOJUIOUAHOM PacTBOpE, 01323354
MEXaHUUECKOE IUCIEPTUPOBAHNE KPYIHBIX YaCTHIL. Y IOPSA0YCHHBIE
pEIIeTKN HAaHOYACTHII B KOJUIOWAHBIX CyceH3MsIx. CaMOOpraHn30BaHHbIC
KOJUTOMIHBIE CTPYKTYPHI. [IpIMephl XMMIIECKOTO CHHTE3a HAaHOYACTHII,

[ToBepxHocTHO akTuBHBIE BemecTBa (ITAB). CamocoOpaHHbBIE MOHOCION
1 MyabTHCIOH. /JIek/
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4.2 O6pazoBanue 3apopiieid HoBo# (a3bl. Kpurndeckuit pazmep 3apoabiia. JI1.1J11.2 J11.3
CKOpOCTb 3apOoXKaAeHHs. 3apoXkKIeHUE KPUCTAJUIOB B XKHUIKOH (hase. JI1.4 JI1.5
I'ereporennoe 3apoxeHue. [IoBepXHOCTHO aKTHBHBIE BEIIECTBA JI1.6J12.1 J12.2
(ITAB). Mlp/ J12.3712.4

01323354

43 AkTHBHBIE IEHTpHI Ha moutoxkke. @opmymna FOrra. O6pazoBanue J1.2J11.3 J11.4
HaHOYACTHI] B KOJJIOUTHOM PacTBOPE, MEXaHUUYECKOE JUCIIEPTUPOBAHUE JIL.S JI1.6J12.1
KPYIHBIX YaCTULl. YOPSA0UYEHHBIE PELIETKH HAHOYACTHL B KOJUIOMIHBIX J2.2J12.3712.4
cycnensusx. [Tpumepsr xumiraeckoro cuare3a Hanovactut. /Cp/ 01323354
Pazgen S. I'ereporennsie npoueccbl GopMHPOBaHHS
HAHOMATEPUAJIOB

5.1 Koanecuenrwst. ITpuamun Kropu. Teopus Jludmmuma-Cnesosa. JI1.2 JI1.3 JI1.4
CamocoriacoBannoe auddy3nonHoe moie. MexaHU3MBI 1 JIL.5 JI1.6J12.1
JIMUTHPYIOINE CTauH MacconepeHoca. Crekanne. CriekaHue ¢ J22J12.3J12.4
y4acTHEeM JKUIKOMH (ha3bl. MeXaHU3MBI [IPUTICKAHHS TBEPIBIX TE 212233 24
KOHTAKTUPYIOIIKX B TOUKe. ToHKHUE M1eHKU. OCTPOBKOBBIE
MeTaJUIMIecKHe IIeHKH. [Tomydenre ruOpHIHBIX TOTUMep-

HEOPraHMYeCKUX HAaHOKOMMO3HUTOB. [TonmydeHne rTuOpuIHBIX
HaHOKOMIIO3HUTOB 30J1b-T€/Ib-MET010M. MeTanonoaumMepHble IIEHKU
Jlenrmropa-biomkerT - camoopraHn3oBaHHBIE THOPHIHEIC
HaHOKOMIIO3UTEI. DIEKTPONPOBOISIINE CBOUCTBA THOPUAHBIX
HAaHOKOMIO3UTOB. ONTHYECKUE U TIOTYIIPOBOIHUKOBBIE CBOMCTBA
THOPHUIHBIX HAHOKOMITO3UTOB. OCHOBHEIC 00JIaCTH MTPUMEHECHUS
THOPHUIHBIX HAHOKOMITO3HUTOB.

Jlexuus 6. MeTo1pl HOTYYEHHUS YIOPIJOUYSHHBIX HAHOCTPYKTYP

/JTex/

5.2 Koanecuennust. Teopus Jludmuma-Cne3oBa. MexaHU3Mbl 1 JIT.1JI1.2 JI1.3
JIUMUTUPYIOIUE CTauu Macconepenoca. Cnekanue. CriekaHue ¢ JI1.4 JI1.5
yJacTHeM XKUAKOH (a3pl. MeXxaHU3MBI IPUIIEKAHHS TBEPIBIX TE JI1.6J12.1 J12.2
KOHTAaKTUPYIOIIUX B TouKe. ToHKue rieHku. OCTpOBKOBbBIE J2.3J12.4
MeTaIHdecKkue mwieHku. /I1p/ 31323354
Pa3gen 6. Metonbl noiy4yeHHs1 yIOPAA04E€HHbBIX HAHOCTPYKTYP

6.1 Onwurakcus. MexaHU3MBI TeTepOTeHHOTO 00pa30BaHMUs 3apOIbIIIeH 1 JI1.2J11.3J11.4
smuTaKcuu. MoneKyasipHO-IydeBas snurakcus (MJID). JI1.5 JI1.6J12.1
CamMoopranuzanus Ipy dMUTaKCUAIbHOM pocTte. MJID u peanuzanus J22J12.3J12.4
WIEH CBEPXPEIIETKH JIJIsl YCTPOUCTB HAHOJJIEKTPOHUKU. Bo3MOKHOCTH 2132053 54
Meto10B MJID u I'd@D MOC B Hano3nekTpoHuke. Co3nanue
YHOPSIIOYEHHBIX KBAHTOBBIX HAHOCTPYKTYp. KoHmenmus "cBepxy-BHH3".

[TomydyeHre KBaHTOBBIX TOUEK CaMOCOOPKOI1 aTOMOB (KOHLETILUS "CHU3Y-
BBepx"). COOpKa HAaHOCTPYKTYP O] BIUSHIEM MEXaHHIECKOTO
HaNpspKeHUsI. ABToMaTH4ecKasi cOOpka HaHOCTPYKTYp. YTpasisieMast
JHK c6opka HaHOCTPYKTYD.

/JTex/

6.2 DnuTakcus. MeXaHu3Mbl TETEPOreHHOT0 00pa30BaHMs 3apOIbIIIeH 1 JIT.1JI1.2 JI1.3
smuTakcuu. MonekynsipHo-iydeBas snutakcus (MJID). Coznanue JI1.4J11.5
YIOPSAOYEHHBIX KBAHTOBBIX HAHOCTPYKTYP. [loyueHne KBaHTOBBIX JI1.6J12.1 J12.2
TOYEK caMocOOpKoit aToMoB (KoHIenus "cHn3y-BBepXx"). /IIp/ J2.3J12.4

21323354

6.3 Camoopranu3zanus Ipy AMUTAKCHAILHOM pocTe. Bo3MokHOCTH METOI0B JI1.2 JI1.3 J11.4
MJID u '3 MOC B HaHO31EeKTpOHKKE. COOPKA HAHOCTPYKTYP HOX JI1.5 J11.6J12.1
BIIMSTHUEM MEXaHHYECKOTO HampshkeHus. Ynpasisemas JJHK coopka J2.2J12.3 J12.4
HaHOCTPYKTYp. /Cp/ 31323354
Pa3gen 7. Metonbl ncciie0BaHUS HAHOCHCTEM.
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7.1 Judpaxnms peHTTeHOBCKHX JIydel. DiekTpoHHas Mukpockonus (IIOM, J1.2J11.3J11.4
COM). 30HA0Basi MUKPOCKOMHS: CKAHUPYIOIIUH TYHHEIbHBIA MHUKPOCKOIT JI1.5 JI1.6J12.1
(CTM); atomHO-cuitoBoit Mukpockorn (ACM); apyrue ckaHUpYOIne J2.2J12.3 J12.4
MUKpPOCKOIIBIL. Oe-creKTpockonus. MeTobl ONTUYECKOH 01223354
creKkTpockonuu. TexHomornueckoe 000pyI0BaHNE IS HCCICIOBaHUS
MOBEPXHOCTH TBEPBIX TEN U CO3JaHUS HAHOCTPYKTYp. /JIex/

7.2 Judpakins peHTTeHOBCKUX Jydel. DiekTporHas Mukpockonus (I19M, JIT.1JI1.2 JI1.3
CDOM). 30H10Bast MEKPOCKOIIHS: CKaHUPYIONIHI TyHHEIBHBIH MHKPOCKOIT JI1.4 JI1.5
(CTM); atomHO-cHII0BO# MuKpockom (ACM); npyrue CKaHUPYIOIMINe J1.6J12.1 JI2.2
MUKpOCKOIbI. MeToibl onTudeckoi cnekrpockonuu. /IIp/ J2.3J12.4

21223324
Pa3gen 8. Metonbl co3iaHusi HAHOCTPYKTYP ¢ nomoubio C3M

8.1 dusnueckre 3G PEKThI, UCITOTB3yeMbIe B TYHHEILHO-30HIOBON JI1.2 JI1.3 JI1.4
HaHOTEXHOJIOTUU. MeTo/1bl 30H0BOM HAHOTEXHOJIOTHH. MeTO bl 3amucu JI1.5 JI1.6J12.1
nHpopManuu. MeToap! 3a1cH, OCHOBAaHHBIE HA N3MEHEHUHT JI2.2J12.3J12.4
reoMeTpUIecKoro peabeda mosepxHocTH. [Ipsmas MoauduKaIms 213253 54
penbeda moBepxXHOCTH (MEXaHHYECKHI METO.T). DICKTPOHHO-

CTHMYIHPOBAaHHOE OCaXKICHNE WK TpaBieHne. MacconepeHoc ¢
MIOMOIIIBIO OCTpHsl. TepMonoseBoi criocod 3anucu. AToMHasi cOOpKa.
KBanToBrli "3aroH". MeTobI 3aMCH, OCHOBaHHEIC HA N3MECHEHHHU
MarHMTHOM CTPYKTYphI oBepxHOCcTU. HaHocTekna - HoBast
3alIOMHMHAIONIAS cpefa. DINEeKTPOXUMHUYECKUI MacconepeHoc. /Jlex/

8.2 MeToabl 30HA0BOM HAHOTEXHOJIOTUU. MeToab! 3anucH HHPOPMALIHH. JI1.1 J11.2 J11.3
DIIEKTPOHHO-CTUMYJIMPOBAHHOE OCAXKICHUE WII TPABIICHHE. JI1.4 JI1.5
MaccomepeHoc ¢ TOMOMIBI0 OcTpusl. TepMomnoneBoi crocod 3ammcy. JI1.6J12.1 J12.2
AromHas cOopka. DnekTpoxummdeckuid Mmacconeperoc. /IIp/ J2.3J12.4

21223324
Paznen 9. [lyukoBbie u Ipyrue MeToAbl HAHOJIUTOrpadun

9.1 PentrenoBckas aurorpadus. DnekTpoHHas Jutorpadus. MonHas JIL.2 JI1.3 JI1.4
surorpadus. Bo3MOKXHOCTH IydKOBBIX METOJIOB JINTOTpAadUH. 30HIOBEIE JI1.5 JI1.6J12.1
Meto sl HaHomuTorpaduu (C3M-nmurorpadus). [Ipsmoe HaHeceHne J22J12.3J12.4
pucynka c¢ nomoipsto CTM (aBTOdMHCCHOHHBIN MeTo). DopMupoBaHue 212233 24
PHUCYHKA B CJ10€ METaJl1a, HOJIY4EHHOTO Pa3IoKeHUEM
METaJIOOTPAHNIECKOTO coeuHeHus. Jlutorpadus ¢ ucnoap30BaHHEM
pe3ucTta. JIeHrMIopoBCKHE MJICHKY - EPCIEKTUBHBIN PE3UCTUBHBII
Matepuan Ui HaHoiurorpaduu. TepMoMexaHndecKast HAHOJUTOTPa(HSL.

[epreBas Hanonmutorpadus. Hanonewarnas mutorpadus (HITT). /Jlex/

9.2 Pentrenosckas nurorpadus. DnekTpoHHas tutorpadus. Monnas JI1.1 J11.2 JI1.3
nurorpadus. Bo3MOKHOCTH IMydKOBBIX METOO0B JIUTOTpaduH. 30HAOBEIE JI1.4J11.5
METOIbl HaHOMUTOrpaduu. TepMoMexaHuIecKass HAHOIUTOTpa(Hsl. JI1.6J12.1 J12.2
IepreBas HaHOMMTOTpadhms. /IIp/ J12.3712.4

01323354
Pazgen 10. @Pu3uka HaHOYCTPONHCTB

10.1 | YcrpoiicTBa ONTORIEKTPOHUKY U HAHOZIEKTPOHUKU. TYHHEJIbHBIN TUON. JI1.2J11.3J11.4
OpnnosnexTpoHuka. CBETOAMOMABI U J1a3epbl Ha ABOWHBIX JI1.5 J11.6J12.1
rerepocTpykrypax. @oTONpUEeMHUKN Ha KBAHTOBBIX siMaxX. DOTOAHOIBI J2.2J12.3 J12.4
Ha CHCTEME KBAaHTOBBIX SIM. Y CTPOMCTBA M IPUOOPHI HAHO(POTOHUKH. 213203 54
Bonokonnas ontuka. OnTHYECKHE TEPEKITIOUaTeN U GUIBTPHL.

MarsuTHble HAaHOYCTPOICTBA 715l 3aIIUCH U XpaHEHHs HHPOPMAaLIUK.
Hanocencopsr. /Jlex/

10.2 | TynnensHbli auoa. OnHo31eKTpoHUKa. CBETOIMOBI U J1a3€phl Ha JI1.1J11.2 J11.3
JIBOMHBIX IeTepOCTPYKTypax. POTOANOIbI HA CUCTEME KBAHTOBBIX SIM. JI1.4 JI1.5
Bonokonnas ontuka. MarHUTHbIE HAHOYCTPOMCTBA AJIS 3aIIMCH U JI1.6J12.1 J12.2
xpanenus uadopmanuu. Hanocencopst. /IIp/ J2.3J12.4

01323354
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10.3 | YcrpoiicTBa u ipubopbl HaHOPOTOHUKH. ONTHYECKHE TIEPEKITIOUATENH U 2 JI1.2 J11.3 J11.4
¢buneTpeL. /Cp/ JI1.5 JI1.6J12.1
J12.2J12.3 J12.4
21323354
Pazgen 11. @®yHKIHOHA/IbLHBIC H KOHCTPYKIIHOHHbIC HAHOMATEPHAJIbI
HEOpPraHU4YecKoii M OprannyecKkoi NPUPoOLI.

11.1 | YrneponHble HAHOCTPYKTYpbI. DysiepeHsl ~-HOBBIE EPCIEKTHBHBIC 2 J1.2J11.3J11.4
MaTepHalibl HIMPOKOTO MPUMEHEHHS B HAHODJIEKTPOHUKE. MeTobl JIL.S JI1.6J12.1
TOJTydIeHHs U pasnenenus ¢ymreperos. [IpuMenenne ymiepeHoB. J22J12.3J12.4
YrnepoaHsle HAHOTPYOKH. MeTOABI IOTy4eHHsI HAHOTPYOOK. 01323354
DneKkTpuueckre cBoicTBa. Mexannueckue cBoiicTsa. [lpumenenue
YIIIePOIHBIX HAHOTPYOOK. JIGHTMIOPOBCKHE MOJIEKYIIIPHBIC TUTCHKH.

HexoTtopsble CBOHCTBa JIEHIMIOPOBCKUX IIeHOK. HaHOUacTuIst
610IOTHYECKOro MpoHcXoXkaeHusa. HaHoMaTepuasl 1 HAHOYACTHILIBI
TEXHOTEHHOTO ITPOUCXOXKACHUS U NX KJIACCH(HKAIHS — HAHOYACTULIBI
METaJUIOB M OKCHJIOB METAJIIOB, ACHAPUMEPHI, HAHOTIIUHBI  Ap. /JIex/

11.2 | YrnepoaHble HAHOCTPYKTYpPhl. MeTOIbl IOIY4EHUS U PA3AEIECHUS 6 JI1.1 J11.2 JI1.3
¢bynnepeHoB. YIaepoaHble HAHOTPYOKH. DIEKTPUIECKHE U JI1.4J11.5
MeXaHHUYECKHe CBOMCTBA. MeTOo bl OIYUCHUsT HAHOTPYOOK. JI1.6J12.1 J12.2
HanouacTursl 6Hoornaeckoro mpoucxoxaeHus. Hanomarepuais u J2.3 J12.4
HAHOYACTHUIIBI TEXHOTCHHOTO npoucxoxaeHus. /I1p/ 01323354

11.3 | ©ynnepeHs! -HOBBIC MEPCIICKTUBHBIE MaTEPHAIIBI ITUPOKOTO MPHMEHEHHS 2 J1.2J11.3 J11.4
B HAHORJIEKTpOHHKE. [I[pUMeHeHHe YIIIepOIHBIX HAHOTPYOOK. JIT.S JI1.6J12.1
JlenrMropoBckre MOJIEKYISIpHBIE TIeHKH. /Cp/ J2.2J12.3J12.4

01323354
Pazgen 12. UckyccTBeHHOe HaHOGOpMOOOpa3oBaHue

12.1 | HanpskeHHBIE OIYIPOBOIHUKOBBIE F€TEPOCTPYKTYPBI U IPUTOTOBICHUE 2 J1.2J11.3J11.4
13 HUX HAHOTPYOOK. MeTo1 M3roToBIEeHHsI HAHOTPYOOK CBOpauMBaHUEM JI1.5 JI1.6J12.1
IOJIYIIPOBOTHUKOBBIX TeTepociioeB. PopMupoBaHue J2.2J12.3 J12.4
HOJIYIPOBOJHUKOBBIX U METAJNINYECKUX HAHOBOJIOKOH U CIMpaJIeH. 01223354
INeproandeckue KBaHTOBBIE TBEPAOTENbHBIE HAHOCTPYKTYPHI,

CBEPXPEIICTKH U3 KBAHTOBBIX TOUeK. CBONCTBA MHKPO- M HAHOOOOJIOUEK.
Penmukarist HaHOCTPYKTYp "opmupoBanreM” momiumepos. /JIex/

12.2 | HanmpskeHHBIE MOIYIIPOBOIHUKOBBIE F€TEPOCTPYKTYPHI U IPUTOTOBICHUE 4 JI1.1 J11.2 JI1.3
13 HAX HAHOTPYOOK. MeTox M3roTOBICHHS HAHOTPYOOK CBOpauMBAHUEM JI1.4J11.5
MOJIYIPOBOJHUKOBBIX reTepocioeB. PopMHUpOBaHUE JI1.6J12.1 J12.2
MOJTYITPOBOAHUKOBEIX W METAJUTMUECKUX HAHOBOJIOKOH M criupasei. /TIp/ J2.3J12.4

01323354
12.3 | CBoiicTBa MHKpPO- 1 HAHOOOOJIOUEK. Perummkanus HaHOCTPYKTYp 1 JI1.2J11.3J11.4
"(hopmupoBanuem" noaumepos. /Cp/ JI1.5 JI1.6J12.1
J12.2J12.3 J12.4
3133524
Paznen 13. O6acT npuMeHeHNs] HAHOYACTHL

13.1 | IInmeBas, GpapmarieBTHUCCKas, XUMIUYecKasi, HeTsHAs 2 JI1.2J11.3J11.4
[IPOMBIIIJIEHHOCTD; KOJIOTHUS; YHEPIEeTUKA; CEJIbCKOE X0341UCTBO; JI1.5 J11.6J12.1
AJIEKTPOHUKA; MAIIIMHOCTPOCHHUE, KOCMHYECKUE TEXHOJIOTHH U JP. J2.2J12.3 J12.4
Brirons! u prckn HaHOTEXHONOTHI /JIek/ 01223354

13.2 | IInmeBas, GpapmarieBTHUCCKas, XUMIYecKas, HeTsHas 1 JI1.1J11.2J11.4
[IPOMBIIIJIEHHOCTD; KOJIOTHUS; YHEPIeTHKA; CEJIbCKOE X034HUCTBO; JI1.5 J11.6J12.1
AJIEKTPOHUKA; MAIIIMHOCTPOCHHUE, KOCMHYECKUE TEXHOJIOTHH U JP. J2.2J12.3 J12.4
Brirons! u prckn HaHOTEXHONOTHIA /Cp/ 01223354
Pasnen 14. Unas kouTakTHasi padora

14.1 |VHouBuayansHBIC KOHCYABTAIMH, TEKYMHi KoHTpos /MKP/ 11 JI1.1J11.2 J11.3

JI1.4 J11.5
JI.6J12.1 J12.2
J12.3712.4
01323354
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6. POHJI OIEHOYHBIX CPEJACTB

6.1. IlepeueHb BUIOB OLIEHOYHBIX CPEACTB

KOHTpOJ'H:HLIe BOIIPOCHI, 3a1a4u
BO]'[pOCI)I K 5K3aMCHY

6.2. TunoBbie KOHTPOJIbHbIE 32JaHUS M MHbIE MATEPHAJIBI I TeKYIIeil aTTecTauuu

ITpumepsl 3anau

1. OnpenenuTe yAenbpHYIO MOBEPXHOCTH CIEAYIOMINX YacTHIl: a) Ky0 ¢ auuHOH pedpa 1 mxm (10-6 M), 6) mrap ¢ ruamerpom 1
MKM, B) IMJIMHJIP C BEICOTOW ¥ TUAMETPOM OCHOBAHHS MO 1 MKM.

2. 'unpo30516 coaep UT cheprdecKkue JacTuIpl, mpudeM 30% Macchl MPUXOAUTCS HA YaCTHUIIL, HMerorue paauyc 20 HM, a
Macca OCTaJIbHBIX — Ha yacTunbl paguyca 100 am. KakoBa yrenbHas MOBEPXHOCTh YaCTHUIIBI AUCTIEPCHOI (ha3pr?

3. OmpezpenuTte paanyc YacTHUII 3011 HOIHA cepedpa, UCTIONB3YA CIEAYIONe JaHHbIe: Kod(duireHT auddy3uu paBeH
1,2¢10-10 mM2/c, BA3KOCTD CpeIbl —

1+10-3 ITasc, remmneparypa — 298 K.

4. Ilpn nccnegoBaHUH THAPO30IIA 30JI0Ta METOIOM OTOYHOH ynbTpamMukpockonuu B 06seme W = 1,6°10-11 M3 moacanTano
70 wactun. Onpeaenurte CpeJHUN paJuyc YaCTUL 30715, cunTas ux Gopmy chepudeckoil. BecoBas koHLIEHTpaIMs 3015
C=7+10-21 xr/mM3, mumotHOCTB p = 19,3103 Kr/M™m3.

5. Onpenenute qaMeTp YaCTHI] a9PO30JIs, HCIIONIB3YS PE3YNbTAT HCCISJOBAHHUS METOIOM ITOTOYHO YITBTPAaMHKPOCKOIINH: B
o0beme 2,2¢10-2 Mmm3 moacunTaHo 87 YACTHUIl a3p030Jis (IbIMa MapTeHOBCKUX mHedeit). KonmenTpanus asposons 1+10-4
KI/M3, IIIOTHOCTh JUCTIEPCHOM (a3bl 2 T/cM3, hopma dacTuir chepryeckas.

6. OneHnTE pa3Mepsl 3apOAbIIIeH KPUTHIECKOTO pa3Mepa KJIAaCTEpOB BOJBI M PTYTH U OIpENeNiTe, KaKUe U3 HUX
o0pa3syrorcs ¢ 6obIIel TepMOANHAMUYECKOH BeposaTHOCTRIO ITpH TeMnepartype 200C u nasnennn 5000 ITa. [ToBepxaOCTHOE
HaTsDKEHHE BOJBI M PTYTH MPH 3aJJaHHOH Temmepatype paBHO 72,5 M/x/M2 u 470,9 M/I/M2 co-0TBETCTBEHHO; INIOTHOCTh
BojbI U pTyTH 0,998 r/cM3 1 13,546 1/cM3 COOTBETCTBEH-HO; JaBJICHHE HACBIIICHHBIX MAapOB BOJBI U pTyTH 2336,8 [1a 1
162,66°10-3 I1a cOOTBETCTBEHHO.

7. Paccunraiite paboTsl 00pa30BaHMs 3apOBIIICH KPUTHIECKOTO pa3Mepa B paciulaBax HUKEIS U MEAU NPU OXJIAKACHUU UX
OT TeMmriepatyp miaasienus 10 temne-patypsl 8000C. Temnepatypa riaBneHus meau 10830C, nukens — 14550C. Y nenbHas
TEIUIOTa TUIaBJIeHUs Mean 2688 kan/Momb, HuKens — 4200 kan/mMoJb; IIOTHOCTh paciuiaBa Menu 8030 kr/m3, Hukens — 7800
KI/M3, MOBEpXHOCTHOE HATsDKEeHUE pac-iaBoB menu 11,2 H/m, aukens — 1,7 H/m.

8. CpaBHUTE 00BEMBI 3apOBIIIEH KUAKON (Pa3bl KPUTHUECKOTO pa3Mepa 3TaHoJa MPH UX TOMOT€HHOM 00pa3oBaHHUU B
ra3oBoii (haze ¥ reTepOreHHOM Ha MMOBEPXHOCTH MOJMATHIICHA pH Temrepatype 200C u nasnenunn 4000 I1a.
IToBepxHOCTHOE HATSHKEHME CIIMPTA MIPH 3aJaHHOH TemmepaTtype paBHO 22 M/[x/M2; mnoTHOCTS — 0,789 T/CcM3; maBieHue
HachleHHOTo mapa — 5333 Ila; kpaeBoit yroa cMauuBaHuUs co-cTaBiseT 950.

9. OrneHnTe KpUTHIECKHE pasMepsl 3apoapiiiei TBepaoi Ga3pl KC1 u CaCl2 nmpu nx 006pa3oBaHUM U3 TEPECHIIICHHBIX
BOJIHBIX PacTBOPOB ¢ KoHIeHTpanueil 90 Bec. %, ey KOHIEHTPAIlMU X HACBIIIEHHBIX PacTBOPOB paBHbI 73,5 Bec. % u 54,5
Bec. %. [ToBepxHocTHas sHeprus TBepabix kpuctamioB KCl u CaCl2 paena 110 u 450 MH/M, a ux mmotHoCTS - 1,98 1 2,51
r/cM3 COOTBETCTBEHHO.

10. CpaBHuTe ckopocTH 00pa3oBaHus 3aposiiiel kpuruaeckoro pasmepa KCI u CaCl2 npu ux oOpa3oBaHuU U3
MIePECHIIIEHHBIX BOHBIX PaCTBOPOB ¢ KOHIeHTpanuel 90 Bec. % (BeIMYNHBI TOBEPXHOCTHOH SHEPTHHU U INIOTHOCTh
TBEPABIX KPHCTAIUIOB YKa3aHBI B IPEABIIYIIEH 3a1aue).

11. U3BecTHO, YTO TP TEMIIEpaType BO3aAyXa B HIXKHEM ciioe atMochepbl 3emitu, paBHo#t 300C, BIaKHBIN BO3IyX
oxnaxaaercs B cpenHeM Ha 0,440C npu noabeme Ha

kaxzsie 100 M BBICOTHI. [101B3y5Ch 3aBHCHMOCTSIMH IOBEPXHOCTHOTO HATSDKCHHUS BOJBI M €€ IUNIOTHOCTH OT TEeMIICpaTypHl,
paccunTaiTe BETMUYMHBI pa0OT 00pa3oBaHMs 3apObIIIEH KUAKOH (Pa3bl KPUTHUECKOTO pa3Mepa U KpUTHUYECKHUE PaINyChI
3apojbliieii Ha BIcOTax 1 KM, 3 KM 8 KM IpU CTENEHU MEPECHIIIEHHs], PaBHOM JBYM. 3aBUCUMOCTSAMH YKa3aHHBIX
(hu3MYECKNX BETMYHH OT aTMOC(EpHOTO TaBIeHNUS MTpeHeOpeyb.

6.3. TunmoBBIe KOHTPOJIBLHBIE BOMPOCHI H 3aJaHUS JJIsI IIPOMEKYTOYHOI aTTeCTANA

KOHTpOJ'ILHLIe BOIIPOCHI IO AUCHHUIIIIMHE (1)I/I3I/IKO-XI/IMI/I'{€CKI/IC OCHOBBI HAHOTEXHOJIOTHI

IMonsrue o HaHOTeXHONOTHU. Kiaccupukarysi HAaHOOOBEKTOB.

KsanroBble Touku. OCOOEHHOCTH (PU3MUYECKUX B3aMMOAEHUCTBUI Ha HaHOMAacIuTabax.
Pasmepnbiii 3@ dext. OCHOBHBIC XapaKTEPUCTUKH YACTUI] B HAHOPA3MEPHOM COCTOSIHUH.
CBo#CTBa HAHOYACTHIIBI, O0YCIOBJICHHBIE aTOMHOW M DJIEKTPOHHOH IMOJICHCTEMAMHU.
TepMoarHaMu4ecKasi TeOpHUs MOBEPXHOCTU. [IOHATHE MOBEPXHOCTH Pa3phiBa.
JlaBnenue Jlamacca.

BrnusiHue moBepXHOCTHBIX 3()()EKTOB Ha TEMIepaTypy IUIABICHUS.

Nounhkwh—
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8. TepMoaMHaMUKa MOBEPXHOCTHBIX SBJICHUN B MaJbIX KpUCTaJJaX.

9. O6pazoBaHue 3aposinield HOBOM (a3pl. Kputnueckuil pasmep 3apoasliia.

10. ®nykryauun. CKOpOCTh 3apOKACHUS.

11. 3aposkIeHue KPUCTAIOB B JKUIKOU (ase.

12. I'ereporennoe 3aposxkacHue.

13. AKTHBHBIE LIEHTpH! Ha noanoxke. dopmyna FOHra.

14. O0pa3oBaHre HAHOYACTHIl B KOJUIOMIHOM PAacTBOpE, MEXaHHUYECKOE JUCTICPTUPOBAHUE KPYITHBIX YaCTHII.

15. IIpuMepbl XMMUYECKOTO CUHTE3a HAaHOYACTHII.

16. [ToBepxHocTHO akTHBHBIE BemectBa (IIAB).

17. CaMocoOpaHHBIE MOHOCIIOH M MYJIBTHUCIIOH.

18. VYHopsimodeHHbIe PENIeTKH HAaHOYACTHUI] B KOJJIOMIHBIX CYCIICH3HSX.

19. CaMOOpraHu30BaHHBIC KOJUIOMIHBIE CTPYKTYPHL.

20. Koanecuenuus. [Ipuniun Kropu.

21. Teopus JInpumna-CrezoBa. CamocoriacoBanHoe MUY HOHHOE TTOJIE.

22. MexaHu3Mbl U TUMUTHPYIOIIKME CTaJUHd MaccOIlepeHoca.

23. Crnekanue. CriekaHue ¢ ydacTHeM >KHIKOH (asbl.

24. MexaHu3MbI IPUIIEKAHUS TBEPIBIX T€Jl KOHTAKTUPYIOIUX B TOUKE.

25. Tonkue mueHku. OCTPOBKOBBIE METAJUIMYECKUE TICHKU.

26. Iony4yenne ruOpHIHBIX TONINMEP-HEOPTaHUIECKIX HAHOKOMIIO3UTOB.

217. [Tonydyenune ruOpUIHBIX HAHOKOMIIO3UTOB 30JIb-T€Ib-METOAOM.

28. MerannononumepHsie mieHku Jlenrmiopa-biomkert.

29. DIEKTPONPOBOIAIINE CBOHCTBA THOPUIHBIX HAHOKOMITO3UTOB.

30. Onrtudeckre W MONYIPOBOJHUKOBBIE CBOWCTBA THOPUAHBIX HAHOKOMIO3UTOB.

31. HaHocTpykTypupoBaHHbBIE MaTepHaJIbL.

32. BnmsHIe HaHOCTPYKTYypHUpOBaHUS 00BEMHOTO MaTepHajia Ha MarHUTHBIE CBOWCTBA.

33. HanocTpykTypupoBaHHbIE MHOIOCIIOMHBIE MaTEpHUAIIbL.

34. DnuTaKCHs.

35. MexaHU3MBI TeTepOTeHHOTO 00pa30BaHUS 3apOJIBIINICH M AIMUTAKCHH.

36. MomnekynspHo-ryaeBas smuTaxcus (MJID).

37. MJID u peanuzanus uaeH CBEPXpEUIETKH A YCTPOUCTB HAHOIIEKTPOHHKH.

38. BosmoskHoctn MerogoB MJID u '®D MOC B HaHO3JEKTPOHUKE.

39. Co3zfaHue ynopsi04eHHbIX KBAaHTOBBIX HAaHOCTPYKTYP.

40. Konnemnmus "cBepxy-BHU3".

41. [TonmydyeHune KBaHTOBBIX TOUYEK caMOcOOpKoi aTtoMoB ("'cHU3y-BBEpX").

42. COopka HAHOCTPYKTYp TOJ] BIUSHUEM MEXaHUYECKOTO HAIpPsHKEHUS.

43. VYupasnsemas THK c6opka HaHOCTPYKTYD.

44. Judpakuus peHTTeHOBCKUX JTydeil.

45. OnextponHas mukpockomnus (IIOM, COM).

46. 30H/10Bass MUKPOCKOTIHS: CKaHUPYIONMH TyHHENbHBIH MuKpockor (CTM); aToMHO-cuioBo# Mukpockorn (ACM);

Jpyrue CKaHUPYIOIHE MHKPOCKOTIBL.

47. Metoapl ONTUYECKON CHEKTPOCKOIUY.

48. XpomaTorpaguueckue METOIbI.

49. TyHHETTbHO-30HI0BbIE HAHOTEXHOJIOTHU.

50. Metoap! 30HI0BOM HAHOTEXHOJIOTHUH.

51. Meronp! 3amucu HHGOpPMAIMU. METOAB! 3alKMCH, OCHOBAaHHBIC HA U3MEHCHUH T'€OMETPHYIECKOTO penbeda

TIOBEPXHOCTH.

52. Mertoabl 3amucy, OCHOBaHHBIE Ha M3MEHEHUH MarHUTHOM CTPYKTYpPbl NOBEPXHOCTH.

53. [psimast MoauGuKanus penbeda NOBEPXHOCTH (MEXaHUICCKHHA METO[).

54. TepmormonieBoi crmoco0 3amucH.

55. DNIEeKTPOHHO-CTUMYJIMPOBAHHOE OCaXK/IEHHE WU TpaBJICHUE.

56. MaccomnepeHoc ¢ MOMOIIbIO OCTPUS.

57. AtoMHas cOopKa.

58. KBanToBbIi1 "3aron".

59. HaHnocrexina - HOBasi 3anIOMHHAOLIAs Cpeaa.

60. PenrtrenoBckast autorpadus. DNEKTPOHHAS JIUTOTPAHSL.

61. Honnas mutorpadus. Bo3MOXHOCTH My4KOBBIX METOJIOB JINTOTPapHH.

62. 3onnoBeie MeToasl HaHomHTOrpaduu (C3M-mmrorpadus). Cunosas C3M-nmurorpadus. Toxosas C3M-

utorpadus.

63. [Ipsimoe Hanecenue pucyHka ¢ noMolnbto CTM (aBTOSMUCCHOHHBIH METON).

64. CoBMecTHOe Hcronb3oBanue nazepa 1 CTM B HaHONMUTOTpadUH.
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65. JleHTMIOpOBCKHE IUIEHKH - MEPCIEKTUBHBIA PE3NCTUBHBIA MaTepuall Il HAaHOIATOTpaduH.
66. Tepmomexanuueckast HaHonuTorpadus. [lepbeBass HaHonUTOTpAUSL.

67. VYerpoiicTBa ONTOIEKTPOHUKHA U HAHOAJIEKTPOHUKHU.

68. TyHHETBHBIA MO,

69. ORHO3IEeKTPOHUKA.

70. CBeToAnob! U J1a3epbl HA JBOMHBIX eTepOCTPYKTYpax.

71. DOTONPUEMHHUKH Ha KBAaHTOBBIX siMax. DOTOMOABI.

72. VYerpoiicTBa U puOOPHE! HAHO(DOTOHUKH.

73. BonokoHHas onTHKA.

74. OnrHyeckye MepexIodaTed U QUIbTpEL

75. MaranuTHbIe HAHOYCTPOMCTBA JUIS 3aIMCH M XPaHEHHS WH(POPMAIHH.

76. Hanocencopst.

7. YrnepoaHble HAHOCTPYKTYPBI.

78. Mertop! TOIydeHUs U paszeneHus ¢yuiepeHoB. [IpuMenenne QymiepeHoB.

79. VYriepoaubie HAHOTPYOKH. MeToabl MOTydeHHsS HAaHOTPYOOK.

80. JIeHrMIOpOBCKHE MOJIEKYISIPHBIE MJICHKH.

81. Ilepenoc MoHOCIOEB Ha TBepable Tena. HapamniBanue MynbTHCIOEB.

82. HanogacTuisl 6HOIOTMYECKOTO MPOUCXOKICHHUS.

83. Hanomarepuasl 1 HAHOYACTUIBI TEXHOTEHHOTO MIPOMCXOKACHHS — HAHOYACTHI[BI METAIJIOB U OKCHJOB METAJUIOB,
HAHOTJIMHBI U JIp.

84. HamnpspkeHHBIE TTOTYIPOBOIHUKOBEIE TETEPOCTPYKTYPEl M MPUTOTOBJIEHHE M3 HUX HAHOTPYOOK.
85. Merto M3rOTOBJICHUS HAHOTPYOOK CBOPAYMBAHHEM ITOIYIIPOBOJHUKOBBIX T€TEPOCIIOCB.

86. DopMupoBaHHEe MOIYIPOBOJHUKOBBIX M METAJUIMYECKUX HAHOBOJOKOH U CIMpaiei.

87. OO6nacTi NPUMEHEHHUsT HAHOYACTHIL. BBITOAbI M PUCKH HAHOTEXHOJIOTHH.

6.4. Kputepuu oneHuBaHUA

Tekymiuii KOHTPOJIb TEOPETUUCCKUX 3HAHUN M MPAKTUIECKUX HABBIKOB MPOU3BOMTCS MPH BHIMOJHEHUHA KOHTPOJIBHBIX pa0doT
B (hopMe OTBETOB Ha KOHTPOJIbHBIC BOIIPOCHI M PEIICHUS JIOMAITHUX 3a/1a4.

B 5 cemecTpe oleHKa «3aUTEHO» CTaBUTCS MPU YCIOBUH MOCEUICHUS MPAKTHYECKUX U JIEKIMOHHBIX 3aHATHUH, a TAKoKe MU
BBIMOJIHEHUH KOHTPOJIBHBIX pab0T, HHAYE — «HE 3aUTEHOY»

CTyeHT IoIycKaeTcs K cjade dk3aMeHa B KOHIIE CEMECTpa MPH BITOJHEHUH JTIOMAITHUX PAaCUETHO-TIPAKTHISCKUX padoT.
DK3aMeHAIMOHHAsI OI[CHKA CTABUTCSI HA OCHOBaHUH MMMCHMEHHOTO M YCTHOTO OTBETOB MO YK3aMEHAIIMOHHOMY OHJIETY.
Onenka «OTIMYHO)» CTABUTCS B TOM CIIydae €ClU CTYAEHT:

- 00Hapy)KHBaeT BEpHOE MOHUMAHHUE CYITHOCTH PAacCMATPHUBAEMBIX SIBICHUN M 3aKOHOMEPHOCTEH, 3aKOHOB U TEOpHii, 1aeT
TOYHOE OTIPE/IENICHNE W UCTOJIKOBAHIE OCHOBHBIX TIOHATHI 3aKOHOB, TEOPHH, a TAKXKE MPABUIBHOE OTPE/ICIICHIE
(hM3MYIeCKUX BEIMYMH U3 SIUHUI] U CIIOCOOOB N3MEPEHHUS;

- MPABWJILHO BBIMOJHSET Y€PTEKH, CXeMbI U TpaUKH COMYTCTBYIOIINE OTBETY;,

- MOYKET YCTaHABJIMBATh CBSI3b MEXKY U3yIaeMbIM H PaHEE U3YICHHBIM MAaTEPHAJIOM IO KYpPCY AUCIUILIMHEL, a TAKKE C
MaTepHalioM, YCBOCHHBIM TPU H3YYSHUH IPYIUX JUCIUTLTHH.

OreHka «XO0pOIII0» CTABUTCS, €CIIH OTBET YAOBJIECTBOPSET OCHOBHBIM TPEOOBaHHUSIMH Ha OICHKY « OTINYHOY», HO HE
WCIIOJIb3YET IJIaH OTBETA, HOBBIC IPUMEPBI, HE IPUMEHSET 3HAHUS B HOBOW CHUTYAIlWH, HE HCIIOJIb3YeT CBS3M C paHee
M3y4EeHHBIM MaTEpUAIOM U MaTEPHUAIOM, YCBOCHHBIM JIPYIUM JTUCIIHTUTHHAMH.

Ornenka «Y JOBIETBOPUTENHHO» CTABHUTCS, €CITU OOJIbINAsl YaCTh OTBETA YAOBIETBOPSET TPEOOBAHUSIM OTBETY Ha OLIEHKY
«Xopo1uro», HO B OTBeTe 00HAPYKUBAIOTCSI OTICIBHBIC ITPOOEITBI, HE MPEMATCTBYIOMINE JadbHEHIIIEMY YCBOCHUIO
porpaMMHOTo Matepuaia. CTyIeHT yMeeT MPUMEHSTh MOJydeHHbBIC 3HAHUSI IIPH PEIICHUH MPOCTHIX 3134 ¢
WCIIOJIB30BaHUEM TOTOBBIX (DOPMYIT, HO 3aTPyAHSETCS PH PElIeHUH 3a1a4 TPeOYIOMHUX Mpeodpa3oBanus GopMyI.

Onenka «HeynoBneTBOpUTENbHOY CTAaBUTCA B TOM CiIydae, €CH CTYJCHT He OBJa/ie]l OCHOBHBIMY 3HAHUSIMHU U YMEHHUSMU B
COOTBETCTBHH C TPEOOBAHUSIMH MIPOTPAMMBI JITNOO HE MOKET OTBETHTh HH Ha OJIMH U3 TIOCTABJICHHBIX BOIIPOCOB.

B nmuceMeHHBIX paboTaxX yIUTHIBAETCS TAKXKE, KaKasi 9acTh pabOTHI BBHITIOJTHEHA.

7. YYAEBHO-METOIUYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE JUCIIMIIJIMHBI (MOZY JIS)

7.1. Pexomenayemasi 1utTepaTypa

7.1.1. OcHoBHas1 IMTepaTypa

ABTOpBHI, 3arnaBue WznarenscTBo, Pecypc
JI1.1 | EropoBa E. B., DH3UKO-XUMHUYECKUE OCHOBBI HAHOTEXHOJIOTUI: PYKOBOJICTBO K HBanoso : 9bC
ITonenos 1O. B. MIPaKTUYECKUM 3aHATHAM Urxrty, 2009

(http://e.lanbook.com/books/element.php?
pll_cid=25&pl1_id=4510)
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ABTOpBI, 3arnaBue WznarensctBo, | Pecype
JI1.2 HanoMaTepuaisl: CBONCTBA U NEPCIEKTUBHBIE IPUIOXKEHUSL: Mocksa : 9BC
MoHorpadus Hayunsrit mup,
(https://biblioclub.ru/index.php?page=book&id=468346) 2014
JI1.3 | bpaiincon P., 'n66¢c | Hay4Hbie OCHOBBI HAHOTEXHOJIOTHIA U HOBBIC MPHOOPHI: yueOHUK | JlomronpymHbIi:

M. P. J., I'penn M.,

Xommong K., JxxoHc

P., Kencana P.,
Xamimu A., I'eoreran
M., Kananrtaukos A.

-MOHOTpaU

Wnaremnexr, 2011

.
JI1.4 | Wnromun B. A. HanomaTtepuansl: yuebHoe nocodue HoBocubupck : 9BC
(https://biblioclub.ru/index.php?page=book&id=574749) HoBocubupckuit
TOCyHapCTBEHHBI
1 TeXHUYECKUH
YHUBEPCUTET,
2019
JI1.5 | Dxapmnmanuesa I. | Hanomarepnansl. CBoiicTBa U cepsl IpUMEHSHNS CaHKT- 9BC
W., Keinpanuesa K. (https://e.lanbook.com/book/166935) [etepOypr :
A., Merenuua A. B., Jlanb, 2021
Yonsag U. E.
JI1.6 | T'yceB A. . HanomaTtepuanbl, HAHOCTPYKTYpbl, HAHOTEXHOJIOTUU: Mockga : 9bC
MoHorpadus ®usmaraur, 2009
(https://biblioclub.ru/index.php?page=book&id=68859)
7.1.2. JlonoiHUTEIbHAS JIUTEPATYPA
ABTOpBHI, 3arnaBue UznarensctBo, | Pecypc
JI2.1 | Cadonosa JI. I1., DuznuecKasi XUMHUsS AUCIEPCHBIX CUCTEM HBaHOBO : 9BC
Kopounes B. B., (http://e.lanbook.com/books/element.php? UrxTy, 2007
Cagenbes B. 1. pll_cid=25&pl1_1d=4465)
J12.2 |Ilyn Y., OysnC ©. , Hanotexnonoruu: yaeOHoe mocoOue 1 By30B Mocksa :
T'onosun 1O. U., Texnocdepa,
Jlyannun B. B. 2006
JI2.3 | T'yceB A. N. Hanomarepunanbl, HAHOCTPYKTYpbI, HAHOTEXHOJIOTHH Mocksa :
duzmatiut, 2007
J12.4 | Epwos I0.A. Konnonnnasa xumus. @usuueckast XMMUS AUCIEPCHBIX CUCTEM: Mocksa : OBC
Y4eOHHK I'D0TAP-
(https://www.studentlibrary.ru/book/ISBN9785970424285.html) | Menua, 2013
7.2. Ilepeuens pecypcoB HHGOPMAIHOHHO-TEIeKOMMYHHKAIIUOHHOI ceTu "UHTepHeT"
D1 | Jlanb [DnexkTpoHHbIH pecypc] : anekTpoHHO-0nbaroTeuHas cucrema (ObC) / u3natenbcrBo Jlans. URL:

http://e.lanbook.com/

92

IOpaiit [DnexTpoHHEIH pecypc] : anekTporH0-0nOmMoTeuHas cucrema (ObC) / m3narenscrBo Opaiir. URL:
https://biblio-online.ru

33

YHuBepcuTeTcKas OnbaroTeKa OHNaiH [ DIeKTPOHHBIN pecypc] : AeKTpoHHO-0nbnoTeynas cucrema (36C) / OO0
Jupextmenua [Maomumunar. URL: http://biblioclub.ru/

24

eLIBRARY .RU [OnekTpoHHSIH pecype] : anekTporHas 6ubnmoreka / Hayd. anmexTpoH. 6-ka. URL:
http://elibrary.ru/defaultx.asp

7.3 Ilepeyenb HHGOPMALMOHHBIX TEXHOJIOT I

7.3.1 IlporpammHoe obecnieyeHmne

Adobe Reader

WinDjView

MS Office365

LMS Moodle

Adobe Connect Acrobat

Ubuntu Linux
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LibreOffice

7.3.2 IIpodeccuonanbHbie 6a3bl JAHHBIX U HHPOPMALMOHHO-CIIPABOYHbBIE CHCTEMbI

1. DneKkTpoHHBIN KaTanor HaydHoU oubimorekn Uenl'Y [DnekTpoHHbIH pecype] : 6a3a nanubix / Yens0. roc. yH-T. —
Yenssounck, 1992.

2. APS JOURNALS. Physical Review Letters, Physical Review X, Physical Review, and Reviews of Modern Physics :
s*ypHansl American Physical Society : caift. — URL: http://journals.aps.org/about — 53. anrn. — Pexxum noctymna: TOnbko u3
CETH YHUBEpPCUTETA. — TEKCT : 3JIeKTPOHHBIH.

3. Web of Science : mynpTuIUCIUIIIMHApHAS pedepaTruBHas 0aza naHHBIX / kommanus Thomson Reuters. — Pexxum pocrymna:
I71s1 3apeructpup. noap3opateneid Yenl'Y. — TeKcCT : 3MeKTpOHHBIM.

4. Scopus : pedeparupnas 6a3a qanubix / Elsevier BV. — URL: http://www.scopus.com/ — 5I3. anri1. — Pexum nocryna: st
3apeructpup. noib3osateneit Yenl'Y. — TekcT : aieKTpOHHBII.

5. Springer Link : [caiit]. — URL: http://link.springer.com/ — 5I3. aHr1. — Pexxum JOCTyma: A 3aperkucTpup. Moab3oBaTeeit
Yenl'V. — Tekcr : 3eKTpOHHBIH.

8. MATEPHAJIBHO-TEXHUMYECKOE OBECIIEYEHME JUCIIMITJINHBI (MOJAY JIA)

OcBOeHME AUCIUIUIMHBI OCYIIECTBIACTCS B y4eOHOM ayIMTOPUH IIEpPBOTO KOpPITyca, PaCCUUTaHHOHM Ha 25 cTyneHToB. Eciu
3aHATUS BELYTCS Ul IOTOKA CTYAEHTOB, TO JUCLUIUIMHA BEJETCS B JIEKIIMOHHOHN ayAUTOPUH NIEPBOTO KOpITyca,
paccuuranHoi Ha 100 cTyqeHTOB.

J1s1 yCIIemHoro 0CBOCHNS IUCIAIUINHEI AyTUTOPHS IOJDKHA OBITH 000pyI0BaHA MYIBTUMEIUHHBIM KOMIUIEKCOM K 3KPaHOM
JUI JEMOHCTPALUK CIali0BbIX IIPE3CHTALMMI.

Hcrionp3yroTest 3MeKTPOHHBIN YHTATBHEINA 321 HaydHOH 6nbmmorexn Yenl'Y (aymutopuu 205, 206) w1t caMOCTOATENbHON
paboThI CTyneHTa, OCHAILIEHHBIE IEPCOHAILHBIMU KOMITBIOTEpaMU, MYJIbTUMEUIHON annapaTypoid. B ayauropusix
o0ecIIeueH JIOCTYII K Pa3IM4YHOM CIPAaBOYHON JIUTEPATYPE, SHIHUKIONEAUSIM, OnOImorpadMuecKuM 1 MOTHOTEKCTOBBIM 0a3am
JTAaHHBIX, HHOPMAITOHHEIM pecypcaM «VHTepHeT».

9. METOIUYECKHUE YKA3AHUA JJIAA OBYYAIOIIUXCA 110 OCBOEHUIO JUCHUITIJIMHBI (MOAY JIS)

IMpyn n3ydeHnn TaHHOW TUCIIUILIMHEI HCIOJIB3YIOTCS JISKITHOHHBIC, MPAKTHYCCKUE 3aHATHS U CAMOCTOSITENTbHAs paboTa
crymeHTa. Ha TeKIMOHHBIX 3aHATHAX MIPEIoAaBaTeNb H3JIaraeT OCHOBHOE COZlepKaHue TeM mporpaMMel. [IpopaboTky
JIEKIIHOHHOTO MaTepuaa *elaTeIbHO MPOBOAUTH Kak MOCIe KaXI0T0 3aHATUS, TaK U 110 3aBEPIICHHUIO TEMbL. DTO MO3BOJIUT
CBSI3aTh BOEIUHO MOJIYYEHHBIE CBEACHHS U COCTABUTH LIEIbHYIO KAPTHHY.

Ha npakThueckux 3aHATUAX PACCMATPUBAIOTCS OCHOBHBIE METOABI U IIPUEMBI peLlICHUs 3a1a4. Pekomenayercs nepen
KaKIbIM IIPAKTUYECKUM 3aHATUEM BBIIOJIHUTH JOMAIIHEE 3aJaHHUE, YTO II03BOJIUTH JIydllle YCBOUTH IPEABLAYIIUN MaTepual
U U3y4UTb JIEKIIMOHHBIN MaTepHal o MpecToseil Teme.

Ba)XHBIM MOMEHTOM TP W3y4SHUH JTFO00H AUCIHTUTIHEL SBISCTCS OPTaHU3AINS CAMOCTOATEIbHOM paboThl. I1pn ocBoeHNH
MaTepuala He CJIeIyeT CTPEMUTHCSA K MEXaHHIeCKOMY 3alIOMHHAHHIO ITPUBEICHHBIX OIPEieNIeHNH, (hOPMYITNPOBOK H
MOJIOKEHUH, eclii TpeGoBaHus K Bam mpsiMo He yka3pIBaloT Ha 3T0. BriomHe 3 deKTUBHOM MOKET 0Ka3aThCs MOMBITKA
HOHSTH CYTh SIBIICHHS, BEIPA0OTATh CBOE OTHOIICHUE K HEMY, OIIMPAsiCh Ha MaTepHall, COAEPKaIUNCI B PEKOMEHIOBAaHHON
nurepatype. CkazaHHOEe 0c00eHHO 3()(heKTHBHO, KOTa Pedb HIET O TAKUX TPEOOBAHMAK, KAK KIIOHUMAET HIIH «AMEET
npexcrasieHue». Hamporus, ecnu Bel nmeere neno ¢ TpeOoBaHUEM K JEATEIBHOCTH «JODKEH YMEThY, TO PEKOMEHTyeTCs
MOYIPaKHATHCS B COOTBETCTBYIOILEM BHJIE JEATENbHOCTH. Bee 3To MeeT HemocpeJCTBEHHOE OTHOIIEHHUE K ITOATOTOBKE K
[IPAKTUYECKUM 3aHITUAM.

B cinysae npuMeHeHus Ipu 00y4eHUH AUCIUTUINHEI AICKTPOHHOTO 00Y4EHUs, AUCTaHIMOHHBIX 00pa30BaTENbHBIX
TEXHOJIOTHH OOIIeHHEe 00YJarOIUXCsI U IPENoAaBaTeNsl OCYIIECTBISIETCS B PEKUME PEabHOTO BpeMEHH (OHNaiH-IeKIUN
(BeOMHAPBI), YaThI, BUICO-KOH(EPEHINH U Ap.) WK OTJIOKEHHOTO BpeMEHN (CucTeMa JMCTaHIMOHHOTO 00y4enns Moodle,
MS Office365, Gopymsl, 37eKTpOHHAS ITOYTA U IP.).

ITpu 0Oydennu IHI C OTPaHUYEHHBIMU BO3MOXKHOCTSMH 3[J0POBBSI JJIEKTPOHHOE 00ydCHHUE, TUCTaHIIUOHHEIE
00pa3oBaTeNbHBIC TEXHOIOTHH MPEyCMaTPHBAIOT BO3MOXKHOCTB IIpUEMa-Tepeiadl HHOPMaLUK B JOCTYIHBIX AJIs HUX
dbopmax.

Peanmsanust qUCIMIUINHEI ¢ TPUMEHEHHEM 3JIEKTPOHHOTO 00YJIeHHs, TUCTAaHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOTHI (aree
— 30, I0T) ocymectpnsiercs: Ha ocHOBaHUU «[1oy0keHuns 0 peanu3alui OCHOBHBIX U IOTIOJIHUTENBHBIX 00pa30BaTeNbHBIX
HPOrpamMM C IPUMEHEHHEM IIEKTPOHHOTO 00yJeHHS U AUCTaHIIMOHHBIX 00pa30BaTe/IbHBIX TEXHOJIOTHIT B (eiepaabHOM
TOCYIapCTBEHHOM OIO/PKETHOM 00pa30BaTebHOM YIPEXKICHUH BRICIIETO 00pa3oBaHms «UemsIOMHCKUH rocynapCcTBEHHbIH
yHHBepcHTeT», «[1om0keHNs 0 mopsAAKe 3aueTa 00yJaONIMUCS TI0 OCHOBHBIM IPO(ECCHOHATBHBIM 00pa30BaTEeNbHBIM
nporpamMMam Beiciero oopazoanus B ®I'bOY BO «UenlV» pe3ynbTaToB OCBOCHUS B OpraHU3AIMX, OCYIIECTBIISIOMNX
00pazoBaTENBHYIO AEATEILHOCTD, YICOHBIX IIPEMETOB, KYPCOB, AUCIUIUTHH (MOIYIIeH), IPaKTHK, TOTTOTHHTEIBHBIX
00pa3zoBaTENBHBIX IPOTPAMM» ITOCPEACTBOM NIEKTPOHHOI HHPOPMaMOHHO-00pa3oBaTenbsHON cpenst PI'BOY BO
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y4peXaeHHe BBICIIEro 00pa3oBaHus
«Yensbunckuit rocynapcrBenHsiil yansepcurer» (PI'BOY BO «Uenl V)

MIMHOBPHAYKHU POCCHU
@” dernepanbHOE rOCYIaAPCTBEHHOE OO/KETHOE 00pa30BaTeIbHOE

Pabouast nporpamma gucuiuinHbl " OU3NKO-XUMUYECKHE OCHOBBI HAHOTEXHOJIOTHH'' 110 HAaIIPaBJICHUIO TIOATOTOBKU
(cnenmanbHocTH) 22.03.01 "MatepraiioBeieHUe ¥ TEXHOJIOTHUH MaTepHasioB" HarpaBiieHHOCTH (1poduiro) Ousnko ctp. 14
-xumus npoueccos U MatepuanoB PI'BOY BO «Henl'Y»

«Uenl'Y». B nckmoanTenbHbIX cirydasx ((hopc-Maxkop U T.I1.) IPH peann3aiui 00pa30BaTeNbHON IS TEIFHOCTH C
npumerenueM D0, IOT MoryT npuMeHSITh KOMIIOHEHTHI, HE BXOASIIIE B TIEPEYECHb dIIEKTPOHHON HHPOPMALLOHHO-
00pa30oBaTeNbHON Cpesibl.

10. CHEIIMAJIBHBIE YCJIOBHUS OCBOEHUSA JUCIIMITJINHBI OBYYAIOHIUMHUCH C
NHBAJINJIHOCTBIO 1 O'PAHUYEHHBIMU BO3SMOXHOCTAMU 31OPOBbS

OcBoeHHE JUCHUILUIMHBI WHBAIUIAMU M JIMIAMH C OTPaHUYCHHBIMH BO3MOXKHOCTSIMU 30POBBSI OCYIIECTBIISICTCS C
WCIIONIb30BAaHUEM  CIICIMANBHBIX TEXHHYECKHX CPEJACTB M TOJO HHGOPMAIMOHHBIX TEXHOJOTHH, IPEIOCTaBIIEMBIX
PecypcHBIM y4eOHO-METOIMYECKUM LEHTPOM IO OOYYEHHIO MHBAIHIOB ¥ JIUIl C OTPAaHWICHHBIMH BO3MOXKHOCTSMH 3I0POBBS
Yenl'V mo 3ampocy oOydarommerocs.

1. MoOunbHbIe crienuanbHble TEXHHYECKHE CPEACTBA ISl JIMI ¢ HApYyIICHUSMH 3pPCHHS: HOPTaTHBHBIA KOMIIBIOTED
¢ BBOJOM/BBIBOZIOM mpudToMm bpaiins c¢ cuaresaropom peun «ElBraile-W14J G2»; HOyrOykm ¢ mporpaMMHON 3KpaHHOTO
npoctyna NVDA; 31eKTpOHHBIC YBEIHUUHUTENH U yAAJIEHHOTO IPOCMOTPA; BUACOYBEIHMUYHTENIH IMOPTATHUBHEIE; THU(IIOIIEED;
UGPOBBIE TUKTODOHBI.

2. MoOunbHEIE CHEIUaIbHBIE TEXHHYCCKHE CPENCTBA UL JIMII C HApYyIMICHHSAMH CIIyXa: CHCTeMa CBOOOIHOTO
3BYKOBOIO MOJII CO BCTPOCHHOM COBMeCTUMOCTBIO ¢ FM-ycrpoiictBamu; paguokiaccel «Corer-PCM» ¢ mepenaTuukom,
3ayLIHBIM WHIYKTOPOM M MHIYKIMOHHOW IeTNel; cucreMa MHGOPMalMOHHAs A cladociblmammx rnepeHocHas «Vcrok»
A2 co BCTPOGHHBIM IUICEPOM — 3BYKOBBIM HMH(OPMAaTOPOM; MOKYMEHT-KaMmepa; HpOrpaMMHUpYeMbIe CIIyXOBbIC arIaparsl
WHIMBHIYAIEHOTO ITOJIH30BAHHUS.

3. AccuctuBHBIC HH()OPMALMOHHBIE TEXHOJOTWH: IPOrPaMMHOE OOECIICUCHHE 3KPAHHOTO HOCTYNAa C CHHTE30M
peun NVDA; mnporpaMMmbl 3KpaHHOTO YBEIMYEHHMS; HPOrPaMMbl PEYEBOTO CHHTE3a ISl KOMIIBIOTEPOB M HOYTOYKOB;
MpOTpaMMBI PEIEBOTO CHHTE3a JJIsI MOOMIIBHBIX YCTPOMCTB; SKpaHHAs KIIABHATYpa; SKpaHHAs JIyTia.

ITpu HEoOXomMMOCTH I OOYJAIOIIMXCS C HApYIICHUSMH 3pEHHS Ha pabodnmx MecTaxX AT HMPOBEACHHS IPAKTHYECKUX WIN
JTa00PaTOPHBIX 3aHATHH YCTAHABIMBACTCS CIELMAIBLHOE MNpPOrpaMMHOE olecnedeHne (MporpaMma peueBOi HaBHIalUH
NVDA, peueBbie CHHTE3aTOPBI, KPAHHBIE JIYIIbI).

B yueOuble aymuTopnu oOecnedmBaeTcsi OECTPENATCTBEHHBIM JOCTYN A OOYJalOmMXCS WHBAJIHIOB M OOYJaIONUXCS C
OTpaHWYECHHBIMU BO3MOXKHOCTSIMH 3J0pOBbsl. B kaxmoi ayguropuu, rie oOydaroTcsi MHBAIMABI U JIMIA C OTPAaHUYEHHBIMHU
BO3MOXHOCTSIMH  3/I0POBbs, IPEILyCMAaTPUBACTCSI COOTBETCTBYIOLIEE KOJIMYECTBO MeECT JUIsi OOydarolUXcs C y4eToM
HapYIICHUH UX 310POBBS.

Jlis ocBOEHHS MUCIUIIIMHBI WHBAJIHIAM M JIMLIAM C OTPAHHYCHHBIMH BO3MOJKHOCTSIMH 3OPOBBS IPENOCTABISECTCS AOCTYII K
MEYaTHBIM HMCTOYHHMKAM, MMEIOIMMC B HaydHol Oubnmorexke Yenl'Y, ¢ MOMOIIBIO ClENMAJIbHBIX TEXHHYECKUX CPEICTB;
JOCTYIl K 3JIEKTPOHHBIM HCTOYHMKAaM, IPEJCTaBICHHBIM B (pOpME IIEKTPOHHOTO JOKyMEHTa B (hOHIE HAY4HOW OMONMMOTEKH
Yenl'Y wmnm 3meKTpOHHO-OMONMOTEYHBIX CHCTEMax, C IOMOIIBIO CIICIMANBHBIX TEXHHYECKHMX M IIPOTPAMMHBIX CPEICTB
(pabouee MecTO AT HE3psUETO MOIB30BATENA C MPOTPAaMMHBIM O0ECIIeYeHHEM 3KPaHHOTO JOCTyHa ¢ cuHTe30M peun NVDA,
pabouee MECTO C KOMIIBIOTEPHBIM poJulepoM M kiaBuatypoit Clevy ¢ OONbIIMMM KHONKAMH M C Pa3felSIOMIeH KIIaBHIIN
HaKJIaJIKOM).

Y4eOHO-MEeTOAUIECKHNEe MaTepHanbl Uil OOydJaromuxcss W3 YHCIa WHBAIMAOB WM JIMI[ C OTPAHWYEHHBIMH BO3MOXKHOCTSMH
37I0pOBBSI IPEJOCTABIIIOTCS B popMax, aalTUPOBAHHBIX K OTPAHMYEHHUSAM UX 30POBbS U BOCHPHUSATHS HHPOPMALIIH!

Jst nuit ¢ HapyIeHUsIMU 3pEHNsL:

- B IEYaTHOH hopMe yBENMIECHHBIM MIPUPTOM,

- B (hopMe INIEKTPOHHOTO JOKYMEHTA,

- B hopme ayauodaiina,

- B meqatHo# popme mpudTom Bpaitis.

Ji nun ¢ HapyIeHUsIMU CITyXa:

- B Ie4aTHOH opme,

- B (hopMe 3NIEKTPOHHOTO JOKYMEHTA.

Jlnist v ¢ HapyIIeHHsSIMH OTIOPHO-/IBUTaTEIFHOTO amliapara;

- B Ie4aTHOH opme,

- B (hopMe 3NIEKTPOHHOTO JOKYMEHTA,

- B opme ayauodaiina.

JlaHHBIH nIepedeHb MOKET OBITh KOHKPETH3MPOBAH B 3aBHCHMOCTH OT KOHTHHTEHTA 00yJatOIIXCs.

Jnst MHBaNIMIOB M JIMIl C OTPaHWYCHHBIMH BO3MOXKHOCTSIMH 3/I0POBbSI OCBOCHHE AMCLUIUIMHBI MOXET OBITH YAaCTHYHO WU
MIOJIHOCTBIO OCYIIECTBIICHO C HCIIOJIb30BAHMEM [UCTAHIMOHHBIX 00pa3oBarenbHbIX TexHosoruii (Moodle, Adobe Connect
Pro u mmp.).

B ocBoeHHMM [OUCIMIUIMHBI HWHBAaNMAaMH M JIMIAMH C OTPAHHYCHHBIMH BO3MOXHOCTSIMU 3I0POBbS HCIIOIB3YeTcs
UHIMBHOyanbHas paborta. Ilon wHanmBHAyansHOW paboTOM mojpasymeBaeTcss nABE (OPMBI  B3aUMOJCHCTBHA C
Tpero/iaBaTeeM: HWHIAWBHAyalbHas ydeOHas pabora (KOHCYIbTalWH), T.€. JIOTOJNHHUTENIBHOEC pa3bsiCHEHHE Y4eOHOTO
MaTepuara W YIIyOJeHHOe W3y4eHHe MaTepHana C TeMH OOydJalomuMucs, KOTOpPBIE B OSTOM 3aWHTEPECOBAHBL, W
WHMBHIyalbHasi BOCIHUTATENbHAs paboTa. MHIMBHAYya bHBIE KOHCYJIbTALMM HANpaBJICHbl HA MHAWBHIYAIH3ALHIO OOYYEHHMS
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y4peXaeHHe BBICIIEro 00pa3oBaHus
«Yensbunckuit rocynapcrBenHsiil yansepcurer» (PI'BOY BO «Uenl V)

MIMHOBPHAYKHU POCCHU
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Pabouvas nmporpamma AuCHHATUIAHBI "DOH3UKO-XMMUYECKHE OCHOBBI HAHOTEXHOJIOTHH" [0 HAPABIICHUIO MOITOTOBKH
(cienmanbHocTH) 22.03.01 "MarepuanoBeieHHe U TEXHOJIOTUH MaTepraioB” HanpasieHHOCTH (poduitto) Duznko crp. 15
-xumus npoueccos U MatepuanoB PI'BOY BO «Henl'Y»

U YCTaHOBJICHHIO BOCITUTATEIBHOTO KOHTAaKTa MEXTy IperojaBaTelieM M OOydJaromuMcs WHBATHAOM WM oOydarommMmcs ¢
OTpaHUYEHHBIMU BO3MOXHOCTSIMU 310POBBSI.

ITpu mpoBeneHHM NpoLENYpbl OLEHUBAHUS PE3YNbTATOB OOy4YEHHsS HHBANKMAOB U JHI[ C OTPaHUYEHHBIMU BO3MOXHOCTSIMU
3I0POBBSI IO JUCHHUIUIMHE OOECIICYMBACTCSA BBINOJIHEHHE CIEAYIOMINX ONMOTHHUTEIBHBIX TPEOOBAaHHWH B 3aBHCHMOCTH OT
VHIIBHIYAIbHBIX 0COOCHHOCTEH, 00yIaOmIXCs:

a) UHCTPYKLIUS MO TOPAOKY IpPOBEJEHHUs IPOLEAYpbl OLEHUBAHUS MpeNOCTaBIseTcs B AOCTYNHOH ¢opme (YcTHO, B
MICEMEHHOH (hopMe, B MICEMEHHOI (opme mpudTom bpaiins, ycTHO ¢ NCITOIB30BaHUEM YCIIYT CYpIOTIEpEBOTINKA);

6) nocrymHas (opma NMpesOCTaBICHNS 3aTaHUH OIEHOYHBIX CPEACTB (B IMeJaTHOH (opme, B medaTHOH dopMe yBETHIECHHBIM
mpudToM, B nmeyatHoi popme mpudrom bpaiins, B popme 3MEKTPOHHOTO AOKYMEHTA, 3aJaHHs 3aYHTHIBAIOTCS ACCUCTEHTOM,
3aJ]aHus] MPEIOCTABISIOTCS C HCIOIb30BAaHUEM CypONEPEBOIA);

B) JocTymHas (opMma TpeqoCTaBIeHHS OTBETOB HAa 3agaHus (IHChMEHHO Ha Oymare, HaOOp OTBETOB Ha KOMIIBIOTEpE,
HHChMEHHO mpudToM bpaiins, ¢ HCIoNb30BaHUEM YCIIYT ACCUCTEHTA, YCTHO).

ITpu mpoBemeHHM NpOLEAYpPHl OLEHUBAHUS PE3YNbTATOB OOy4eHHsS HHBAIMAOB U JHI[ C OTPAaHUYEHHBIMU BO3MOXHOCTSIMU
3II0POBBSI TIPEIYCMATPHUBACTCS HCIOJIB30BAHNE TEXHHUYECKHMX CPEACTB, HEOOXOMMUMBIX MM B CBS3M C WX WHAWBHIYaJIbHBIMH
0COOCHHOCTSIMU. DTH CpPEICTBAa MOTYT OBITH mpemocTaBieHbl YenlY wiam MOTYT HCIONIB30BaThCS COOCTBEHHBIC TEXHHYECKHE
cperncrBa. Ilpu HeoOXOAMMOCTH HHBANMAAM U JIHIAM C OTPAaHUYEHHBIMU BO3MOXKHOCTSMH 3I0POBbS IPENOCTaBIISETCS
JOIOJIHUTENEHOE BpeMs [UIsl MOATOTOBKM OTBETa Ha 3a/laHusl, INpOLENypa OLCHWBAHHUS PpE3YIbTaTOB OOYdEHHS II0
JICITUTUIAHE MOYKET MPOBOANTHCS B HECKOJIBKO 3TAIlOB.

IMpoBeneHne npouenypsl OIEHHBAHHUS pPE3yIbTaTOB OOY4EeHHS WHBATUIOB U JHI[ C OTPAHWYEHHBIMH BO3MOXHOCTSIMU
3J0pOBbsI JOIYCKAETCsI C UCTIOIB30BaHHEM JHCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOIOTH.
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22.03.01 ®PusnKo-XuMus NPOLECCOB VI MaTepHuanoB, MaTepuanoBefeHNe M TEXHOTOT N
Martepuanos, P I/ " ®usuko-xummyeckne ocHoBbI HaHOTexHONornu', 2023 rox Hadopa,
ouHasi popma oOydeHUs

[IpopekTop no yueOHo# padote yTBepxacHO 24.04.2023  B.E. ®enopos
VY4eHbIM cOBETOM (PU3NYECKOTO (aKyyIbTeTa

[Ipotokon 3acenanus Ne 09 ot 20.04.2023

[Ipencenarens YueHoro coBera

busnueckoro pakynpTeTa COTJIACOBAHO M.A. 3arpeGun
3acenanuem kageapbl GU3NKN KOHICHCHPOBAHHOIO COCTOSIHUS

[Iporokon 3acenanus Ne 06 ot 18.04.2023

3aBenyromuii kadeapoi COITIACOBAaHO B./l. byuenbHukoB

ABTOD (COCTaBUTENb) [I.I1. Aradapos

Crpykrypa paGodeili mporpamMMsbl COOTBETCTBYeT npuka3dy pexkropa ®I'bOY BO
«Ueal'V» ot «13» anpeas 2021 . Ne 247-1
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