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1. HEJIX OCBOEHUA

1.1

Iens 0cBOEHMS AUCIUILUIUHEI - H3yYUTh OCHOBHBIE (PU3NKO-XUMHUYECKHE IPOIECCH (JOPMUPOBAHNS HAHOCHCTEM,
OKas3bIBAIOIINE ONpeeNsiollee BIUIHIE Ha CTPYKTypy U CBOICTBAa HAHOPAa3MEPHBIX MAaTEPUAIOB; 3aBHCUMOCTb MEXIY
MIOBEPXHOCTHBIMH M OOBEMHBIMH CBOMCTBaMH HAHOMATEPHAIOB; OCHOBHBIE (PU3UKO-XMUMHIECKHE 3aKOHOMEPHOCTH
(ha30BBIX MPEBpAIICHUH B HAHOCKCTEMAX; BIMSHNE Pa3MepHOTO (hakTopa Ha CBOMCTBA HAHOMATEPHAJIOB, O0JIACTH HX
IIPUMEHEHUS B HACTOSIIEE BPeMs U B IIEPCICKTUBE.

2. MECTO B CTPYKTYPE OBPA30BATEJBHOM ITPOT'PAMMBI

Bnok OIT: b1.B.JIB.16

2.1 Tpeb6oBanus K leeIIBa]PHTeJILHOﬁ MOATOTOBKE 00y4aI0IIerocsi:

2.1.1 | Auddy3us u nudPy3u0HHO-KOHTPOIUPYEMBIC TIPOLIECCHI

2.1.2 | MarepuanoBeneHue

2.1.3 |MarepuanoBeneHue MOIyIPOBOAHUKOB U AUIIEKTPUKOB

2.1.4 | MeramioBeaeHre HHHOBAIMOHHBIX MAaTEPHANIOB

2.1.5 [Meronsl uccienoBaHus MaTepUaoB

2.1.6 |Merpomnorus u CTaHIapTH3AIIS U(YPOBBIX TEXHOJIOTUI B MATCPHATIOBEICHUH 1 MCTAILTYPTHH

2.1.7 | Merpomnorus u TEXHUYECKHAE N3MEPEHUS (DYHKITHOHATBHBIX MaTEPHAIOB

2.1.8 | Mertpomorusi, cTaHgapTU3ALUA U TEXHUUECKHE U3MEPEHUS

2.1.9 | Merponorus, CTaHAAPTU3ANNSA U TEXHUUECKHAE N3MEPEHUS B 3JICKTPOHUKE

2.1.10 | OcHOBBI MaTepUaIOBENCHUS U METOAOB HCCIEOBAaHMUS MaTEPUAIIOB

2.1.11 |Pa3paboTka HOBBIX MaTEPHAIIOB

2.1.12 | ®a3oBble paBHOBECHS U NEPEKTHI CTPYKTYPHI

2.1.13 | dusuka AUAIEKTPUKOB

2.1.14 | ®usuka NoJyIpOBOJHUKOB

2.1.15 | BBeneHue B KBAaHTOBYIO TEOPUIO TBEPOTO Tela

2.1.16 | JledhexThl KpUCTAIITUIECKON PEIICTKH

2.1.17 | KoMmproTepu3zanus sKCIepruMeHTa

2.1.18 | Marepuaisl anbTepHATUBHOM YHEPTETUKU

2.1.19 | Marepuanbsl HAyKOEMKHX T€XHOJOTHA

2.1.20 | OcHoBEI An3aifHa METATITHYECKUX MATEPHAIOB

2.1.21 |IInaHupoBaHHE U OPraHMU3AINS HAYIHO-UCCIECIOBATEIBCKON PabOTHI

2.1.22 |IlnanupoBaHUE HAYYHOI'O SKCIEPUMEHTA

2.1.23 | CoBpemeHHBIE TPOOIEMBI MaTEPUATIOBEICHUS

2.1.24 | Teopust NOBEPXHOCTHBIX SIBJICHUI

2.1.25 | Teopust cummerpuu

2.1.26 | DnexTpoHuKa

2.1.27 |Kpucramiorpadpus

2.2 Jucuumianubl (MOIY/IHM) U MPAKTHKH, VIS KOTOPBIX 0CBOEHHE JAHHON AUCUMIJIMHBI (MOIYJIs1) HEOOX0IUMO KaK

npeiIecTByoOIIee:

2.2.1 | AToMHas M 3JIEKTPOHHAs CTPYKTYpa IIOBEPXHOCTH U Mk (Pa3HBIX IPaHHIL

2.2.2 | KoMno3uiuoHHbIe MaTepUabl

2.2.3 |KoHcTpynpoBaHUEe KOMIO3UIMOHHBIX MaTEpPHAIOB

2.2.4 | Meronsl UCCIEIOBAHUS CTPYKTYp U MaTepuaioB. YacTts 2

2.2.5 |IloBepxHOCTHOE MOAU(DUIIMPOBAHUE MATEPUATIOB U 3aLIUTHBIC TOKPHITHS

2.2.6 |IIpou3BoaCcTBEeHHAs MPAKTUKA IO MOIYYEHHUIO MPOPECCHOHANBHBIX YMEHUH U OTbITa NPO(ECCHOHATBEHON e TeIbHOCTH

2.2.7 |IIpousBoxacTBeHHAs MPAKTHUKA MO MOIYYEHUIO IpodecCHOHATbHBIX YMEHHI U OIBITa MIPO(ecCHOHATBPHON AeSTENbHOCTH

2.2.8 |IIpousBoxacTBeHHAs MPAKTHUKA MO IMOIYYEHUIO IPO(ecCHOHATBHBIX YMEHHH U OIBITa IPO(eCCHOHATPHON NS TENEHOCTH

2.2.9 |IIpousBoxacTBEeHHAs MPAKTHUKA MO IMOIYyYESHHUIO MPodeccHoHaTbHBIX YMEHHH U OIBITa MPO(eCcCHOHATFHON AeSTENEHOCTH

2.2.10 |CneuunanbHsle CIIIaBbl

2.2.11 | ®usnyeckoe MaTepHAIOBEACHUE CINIABOB C 0COOBIMU MarHUTHBIMHU CBOMCTBaMH, 9acTh 1. MarHUTHO-MATKUE CIUIABBI

2.2.12 | dusndeckoe MaTepHAIOBEICHIE CINIABOB C OCOOBIMU MarHUTHBIMH CBOMCTBAMH, YaCTh 2. MarHUTHO-TBEP/IbIE CILTaBbI

2.2.13 | AMopdHBIEe, MUKPO- 1 HAHOKPHCTAUTHICCKAE MATEPHAITBI

2.2.14 | Bbuo¢wusuka

2.2.15 |BbIcokoTeMIepaTypHbIE U CBEPXTBEPbIe (PyHKIIMOHAIbHBIC U KOHCTPYKIIMOHHBIC MAaTEPUAIIbI




2.2.16

KommbroTepHsie 1 HHGOPMAIMOHHBIE TEXHOJIOTUH B HAyKe U IIPOU3BOJCTBE

2.2.17 |MatepuanoBeaeHe U TEXHOJIOTUH MIEPCIIEKTUBHBIX MaTEPUATIOB

2.2.18 | Meronsl uccnen0BaHus XapaKTEPUCTUK U CBOMCTB MaTepUaioB

2.2.19 | Meroasl 31€KTPOHHON MUKPOCKOIIMHU JJI1 MAaTEPUAIIOB TBEPAOTEIbHOU 3IEKTPOHUKU
2.2.20 |Metponorus ¥ HCHBITaHUSA (HYHKIIMOHAIBHBIX MATEPHAIOB

2.2.21 | OcHOBBI HayYHO-TEXHUYECKOT'O NIEPEBOIA

2.2.22 |IlpakTHKa HayYHO-TEXHUYECKOr0 NEPEeBOJa U PEAAKTUPOBAHUS

2.2.23 | TeH30pHBIE METOIHI B KpHCTAIUTO(QH3NKE

2.2.24 | TexHONOTHUS MOITYYEHHUS KPUCTAIIJIOB

2.2.25 | dusnyeckrue OCHOBBI MarHeTH3Ma M MPOLECCHl NEPEMAarHUYMBAHUS MATEPUATIOB
2.2.26 |®dusnueckue CBOWCTBA MPUIIOBEPXHOCTHBIX CIOEB U METOJIbI MX UCCIEIOBAaHUI

2.2.27 | ®yHKUHOHAILHBIE HAHOMATEPHAIIBI

2.2.28 | XuMusl 1 TEXHOJIOTHS MOJIMMEPHBIX MaTEPUaIOB

2.2.29 | buoopranuveckasi XuMus

2.2.30 | BpicokoTeMIepaTypHble KepaMUUYeCKUe MaTepHaIbl

2.2.31 |XKaponpouHble U pagHalliOHHO-CTOMKHE MaTepHaIbI

2.2.32 |KBanToBas Teopus TBEPAOTO Tena

2.2.33 |MatemaTudeckoe U KOMIBIOTEPHOE MOAETUPOBAHUE MATEPHUANIOB U IIPOLIECCOB MICKTPOHUKH
2.2.34 | Merogsl Hccie0BaHUS MAKPO- U MUKPOCTPYKTYPBl MaT€pUAIOB

2.2.35 |Meronas! HenapaMeTPUUYECKON CTaTUCTUKU

2.2.36 | HekoTopsble ri1aBbl KPUCTAIIIOXUMUU

2.2.37 | OObemMHBIE HAHOMATEPHATIHI

2.2.38 |IIporeccs! momy4eHus 1 00pabOTKN CBEPXTBEPIBIX MATCPHAIIOB

2.2.39 | CtpyKTypa U TEXHOJOTUYHOCTH CILJIABOB

2.2.40 | DU3MKO-XUMHUSI SBOJIOIIMH TBEPAOTO BEIIECTBA

2.2.41 | SlnepHO-CIIEKTPOCKONMUYECKHE U CHHXPOTPOHHBIE METO/bI MCCIIEAOBAHUI

2.2.42 | Arrectanus U MCHBITaHHS BBICOKOTEMIIEPATYPHBIX M CBEPXTBEPBIX MATEPHAIOB
2.2.43 | Artectaius u cepTH(GUKALUSA U3IEIUHN 3JEKTPOHHON TEXHUKH

2.2.44 |KommnbloTepHble 1 MHPOPMAIMOHHbIE TEXHOJIOTHH B HayKe M IIPOM3BOJICTBE (PYHKIMOHAIBHBIX MaTepUaIoB
2.2.45 |MatepuanoBeaeHHe U TEXHOJIOTUH MEPCIIEKTUBHBIX MaTEepHaIOB

2.2.46 |Marepuainsl ¥ 3J€MEHTbl CIUHTPOHUKH U CIIMHBOJIHOBOM ONTUKU

2.2.47 | MeHemKMEHT KauecTBa

2.2.48 |Meramnmueckue MaTepHaibl [l KPYITHBIX TPAHCTIOPTHBIX CUCTEM

2.2.49 |MerannoBeneHue BEICOKOIIPOYHBIX CIIIIABOB

2.2.50 |Merononorus u NpakTUKa ONpPEJEICHUS Pa3MEPHBIX XapaKTEPUCTUK MAaTEPUAIOB
2.2.51 |Merononorus Hay4HbIX UCCIIEAOBAHUN

2.2.52 | Onruueckue sBIeHUA B KpucTamiax. Yacts 2

2.2.53 | OcHOBBI KJIETOYHOH OHOJIOTHH

2.2.54 | OdopmieHre pe3ynbTaTOB HAYTHOU JeATEIEHOCTH

2.2.55 |IlpakTrdeckoe MpUMEHEHHE TEOPHH (QYHKIIMOHAIA SIEKTPOHHOM TUIOTHOCTH

2.2.56 | CummeTpusi HAHOCHCTEM

2.2.57 | CoBpeMeHHbIE KOMIIBIOTEPHBIE TEXHOJIOTUU B CTPYKTYPHOM aHaJIHN3e

2.2.58 | CnekTpoCKONMUYeCKHUe U 30HI0BbIC METOIbI

2.2.59 |TepmomexaHnueckast 00pabOTKa METaJUIOB U CIUIABOB

2.2.60 | YnpaBieHHEe KOJUICKTUBAMU

2.2.61 | YnopaBieHue npoeKTaMu

2.2.62 | XuMUYecKrue OCHOBBI OMOJIOTHUECKUX MPOLIECCOB

2.2.63 |LudpoBoe maTepuasoBeaeHIe

2.2.64 |Hopwms! u npaBuia opopmiuenus BKP

2.2.65 |IloaroToBka K IpoLeIype 3allUThI U 3aMIUTA BRITYCKHOH KBaNU(HKAINOHHON pabOTEI
2.2.66 |IloaroToBka K MpOIEIype 3aIIUTHI M 3aMINTA BRITYCKHOH KBaMN(HKANOHHOH pabOTEI
2.2.67 |IloaroToBka K IpOIEIype 3alIUTHI M 3aMINTA BRITYCKHOH KBaNN(HKANOHHOW pabOTHI
2.2.68 |IloaroToBka K ImpOIEIype 3alIUTHI M 3aMINTA BRITYCKHOH KBaTN(HUKAITMOHHOW pabOTHI




2.2.69 |llpenmumnoMHas MPaKTUKA IS BBINOJHEHHS BBITYCKHOM KBanu(HKAIMOHHON pabOTEI

2.2.70 |IlpenmumnoMHasi MPaKTUKA JJIS BBITOJHEHHS BBITYCKHOM KBaNU(HKAIMOHHON pabOTEI

2.2.71 |IlpenmumnnoMHas MPAKTHUKA IS BBITOJHEHHS BBITYCKHOM KBaMN(HKAINOHHON pabOTHI

2.2.72 |IlpenmumiuoMHas IPAKTHKA JUIS BBITOJIHEHHS BBITYCKHOM KBaNN(HKAIMOHHON pabOTHI

3. PE3YJIbTATBI OBYUYEHUMA IO JUCIHUITJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHA
KOMIIETEHIIUAMMUA

IIK-1: Cnioco6eH K MOUCKY HOBBIX HANMPABJIEHNH HAYYHBIX UCCIIEI0BAHNI U CHHTE3Y 3HAHUI B 00J1aCTH MaTepHUAJIOBeleHHs
H TEXHOJO0THH MAaTEepHUaJI0B, Ccroco0eH Oq)OpMJ'lSlTL TEXHUYECCKHE 3aJaHUA U OTYETHBIC MATEPHUAJIBI 10 IIJIAHUPYEMbBIM U
NMPOBeIeHHbIM MCC/IET0BAHUIM

3HaThb:

ITK-1-31 OcobeHHOCTH HAHOCTPYKTYPHOTO COCTOSTHHMS BemnecTBa. Kaccudukarmio HaHOpa3MepHBIX 0OBEKTOB U CIIOCOOHI cOopa,
M3YYCHUSI U aHaIN3a HayYHO-TEXHUYECKOH MH(POPMAIMH 110 TeMaThKe. [IpuuMHHO-CIIeICTBEHHbIE CBS3H U (DH3HKO-XMMHUUYECKHE
OCHOBBI KOHCTPYHPOBaHHUs HAHOOOBEKTOB PA3HOM CTPYKTYPBhI. CHOBHBIC METO/IBI HCCIICOBAHMS U AaHATUTHYECKHX PAcueTOB B
001acTH MaTePUAIOBEICHHUSI HAHOCTPYKTYP U HAHOMATEpPHUAIOB

YMmerb:

ITK-1-Y1 OtnuaaTts amophHbIe, KPUCTAUTHIECCKIE 1 HAHOKPHCTAJUTMUECKHE COCTOSHIS BemecTBa. CoOupaTh, H3yJaTb U
aHATM3UPOBATh HH(OPMAIHIO IO criocobam (GopMHupoBaHNs, CBOHCTBAM U 00IACTSIM IPHIMEHEHHUS HAHOOOBEKTOB. Y METh
HNPUMEHSTh Ha MIPaKTUKE 3HAHUS OCHOB (POPMUPOBAHUS HaHOCUCTEM. IIpOBOUTE KOMIIJIEKCHBIE UCCIEIOBAHUS U aHATUTUYECKHE
pacueTsl B 00J1aCTH HAHOMATEPHAIOBEICHUSI ¥ TEXHOJIOTHMU MaTepHaIOB

Baagers:

ITK-1-B1 Merogamu 00pabOTKH ITOBEPXHOCTH HAHOCTPYKTYP, MO3BOJIIIOIIMMH COXPAHSATh €€ CBOWCTBA. MeTomuKoi coopa u
aHanm3a HHPOPMAIHH 110 HOPMHUPOBAHHUIO HYJIb-, OJTHO- M TBYMEPHBIX HAHOCTPYKTYp. CriocobaMu perynnpoBaHus apaMeTpoB
MPOLIECCOB MOIYyYCHUS] HAHOMATEPHANIOB C 3aJaHHBIMH CBOHCTBaMH. DH3UKO-XMMUUECKUMH METOJAMHU UCCIIEJOBAHUS IIPOIIECCOB
MOJTyYEeHUS] MaTEepUAJIOB U OIPEIETICHUS UX Pa3MEPHBIX XapaKTePUCTUK

4. CTPYKTYPA U COJAEP)KAHUE

Kon
3aHATHS

HaumeHnoBanmue pa3nesnoB u
TeM /BHJ 3aHATHS/

Cemectp
/ Kype

Yacos

®opmMupyeMbIe
HHAMKATOPLI
KOMIIeTeH it

JlutepaTypa
H 3L

pecypcsl

IIpumeyanue

KM

Bruimouan
sieMble
padoThI

Paznen 1. ®usnueckasn
XUMHUS TBEPABIX
NnoBepXHocTeH

1.1

OcobeHHOCTH
HAHOCTPYKTYPHOTO
COCTOSIHUS BEIIECTBA.
Knaccudukarmst
HAHOPa3MEPHBIX OOBEKTOB.
CBs3b MKy aMOP(HBIM,
KPHUCTAIUTUYECKUM, YKUAKHM
1 HAHOKPHCTAJUIMIECKUM
coctosiHueM Paznuuus
CBOMCTB BEILIECTBA HA
MIOBEPXHOCTH pa3zena u B
o0beMe. AHH30TPOIIHS
IIOBEPXHOCTHOM SHEPIHH.
ITpouecckl Ha NOBEPXHOCTH H
B IIPHITOBEPXHOCTHBIX
cnosix. /Jlex/

TIK-1-31

JI1.1J12.1

P1




1.2

XHUMUYECKUI MOTEHIIMAJ KaK
(hYHKIMS KPUBU3HBI
nosepxHocTH. [Iponecc
OcrtBansaa. [ToBepxHOCTHAS
sHeprus. PekoHcTpykuus u
penakcanus HOBEpXHOCTEH.
DNEKTPUUECKUH MOTSHIINAT
BOJIN3U TBEPIOWH
noBepxHocTH. OOpaboTKa
TIOBEPXHOCTH M YCIOBHS
COXpaHEHHUs ee CBOICTB.
DJeKTpocTaTu4ecKas
CTaOMIIH3AITHSL.
IIpocTpancTBeHHas
CTaOMIM3aIys.

/JTex/

[K-1-31

P1

13

Pacuer moBepxHOCTHOI
SHEPruy OT/ENIbHBIX IPaHEN B
HaHokpucramax /I1p/

IK-1-¥1

JIT.1J12.1J13.
1

Pl

1.4

[IpopaboTka JTEeKIHOHHOTO
Marepuana.
CamocTosTeTbHOE U3yJIeHHe
nurepatypsl. [Togroroska x
NPaKTUYECKUM 3aHSATHSIM.
BrimonHenne nomarHei
pacueTHO-rpadUIecKon
pabotst. /Cp/

16

IK-1-B1

JIT.1J12.1J13.
1

P1

Pa3nen 2. IIpoueccsl
3apo/bleodopa3oBaHus

2.1

OO6pa3oBaHue HyJIbMEPHBIX
HAHOCTPYKTYPHBIX
MaTepHalioB ITyTeM
TOMOT€HHOTO U
TeTepOreHHOTO
3apozplieodpazoBanus /Jlex/

IK-1-31

JI1.1J13.1

P2

2.2

DU3HNKO-XUMHS 00pa30BaHUs
OITHOMEPHBIX CTPYKTYP:
HAHOIIPOBOJIOK H
HaHOCTEP)KHEH.
Knaccudukamus. Meroast
(hopmMHupoBaHUsI.
CaMonpou3BOJIbHBIN POCT
OIHOMEPHBIX CTPYKTYP.
Merozp! ucrapeHus-
KOHJICHCAIIUH, PACTBOPCHUSI-
OCaXKIEHHs, map (pacTBop) —
JKUAKOCTB-TBepAoe /Jlex/

[K-1-31

JI1.1J13.1

P2

23

DuznKo-xuMHIecKHe
3aKOHOMEPHOCTH
(hopMHPOBAHUS ABYMEPHBIX
HaHOCTPYKTYP: TOHKUX
IUICHOK. MexaHn3Mbl pocTa
IUIEHOK. 3aKOHOMEPHOCTH
o0Opa3oBaHUs
MOHOKPHCTAJIIMYECKHX,
aMOp(HBIX U
MOJTHKPHUCTAIITIYECKUX
IUIeHOK. JnuTtakcus. /Jlex/

[IK-1-31

J1.1

P2




24

MexaHu3Mbl pocTa
3apopsiiei. Poct
3apOABIIIEH,
KOHTPOJIUPYEMBII
nuddysueit. Poct
3apOJBbIIIEH,
KOHTPOJIUPYEMBIT
IIOBEPXHOCTHBIM
nporieccom. /IIp/

IK-1-¥1

JI1.1J13.1

P2

2.5

ITpopaboTKka TEKIIHOHHOTO
MarepHaa.
CamocTosTensHOe U3ydeHHe
nutepatypsl. [Togroroska k
MPAaKTHYCCKUM 3aHATHSIM.
Beinonuenue nomaisen
pacueTHoO-TpaduuecKon
pa6otel. /Cp/

16

IK-1-B1

JI1.1J13.1

P2

Pa3nen 3. Cnocoobl
MOJy4eHHust
HAHOMATEPHAJIOB

3.1

[TonydyeHne HaHOMaTepuaNoB
METOJJaMU MEXaHHYECKOTO
JIUCTIEPTUPOBAHUS;
MEXaHOaKTUBalus, pa3MoJl,
JIETOHAIIMOHHBINA CHHTE3,
yaapHasi BOJIHA U
MHTEHCUBHOMH IJIaCTHYECKOM
nepopMarum.

ITonmyyeHue HaHOMaTEpPUAIOB
(uzngeckumMu
MmeTtonamu. /Jlex/

[K-1-31

J1.1

KM1

P3

32

MeTobl XUMHYECKOTO
JIMCTIEPTUPOBAHUSL.
ITonyyeHue HaHOMATEPUAIOB
C HCTIOJIb30BaHUEM
XUMHYECKHUX PEaKIHii:
METO/Ibl OCAKICHUS 1
COOCaXKIIEHHS, 30JIb-TeIlb
METOJ, TUPOJIU3,
rerepodasHoe
B3aMMOJCHCTBHE,
razodazHble XUMHYECKHE
pEaKInH, THAPOTEPMAIbHbIH
CTIOCO0 PIIEKTPOXUMUIECKHE
METO/IbI TTOJTy4eHUsI
HaHoMaTepuaioB. /JIex/

IK-1-31

J1.1

KM1

P3

33

buonornueckne moaxop! K
MOJTY9EHHIO
HaHoMaTepuaos /JIex/

IK-1-31

Ji.1

KM1

P3

34

AHanmu3 BIUSHUS
MPOCTPAaHCTBEHHOM
cTabwIn3anuu Ha
JIICIICPCHOCTh YaCTHI[ B XOJ1€
TOMOT€HHOTO
3apojbinieoOpa3oBanus: 1-
aHaJH3 AUCTIICPCHOCTH
THIPOKCUA, TOTY4IECHHOTO B
CTaHAAPTHBIX YCIOBUSX H 2 -
B ipucytcTBun [1AB. /TIp/

IK-1-¥1

J3.1

KM1

P3

3.5

OLeHKa OKUCIUTENBHO-
BOCCCTaHOBUTEJIbHBIX
CBOWCTB ra30Boi (a3bl B
rpoLeccax MoJyu4eHus
HaHOPa3MEPHBIX
cucrem. /IIp/

IIK-1-V1

KM1

P3




3.6

PacueT xuHeTHUYECKHNX
XapaKTePUCTUK
JleruIpaTalnuu
KHCIIOPOJICOIEPKALINX
Ha”ocucrteMm /I1p/

IK-1-¥1

J3.1

KM1

P3

3.7

Pacyer nporieccos
MeTaJUTH3AI[ANT
HAHOPAa3MEPHBIX OKCHIHBIX
cucrtem /I1Ip/

IK-1-¥1

J3.1

KM1

P3

3.8

[TpopaboTKa JTEeKIHOHHOTO
Marepuana.
CaMOCTOATEIbHOE U3YUEHUE
nurepatypsl. [Toaroroska k
MPaKTHYECKUM 3aHITUSAM.
Beinonuenue nomamnen
pacueTHO-rpadraecKkoit
pabotsl. /Cp/

16

IK-1-B1

J1.1

KM1

P3

Paznen 4.
TepmoauHaMmuyecKue u
CTPYKTYPHbIE 0COOEHHOCTH
HaHOCHCTEM

4.1

OcobeHHocTH
TEpMOANHAMUYECKHX
CBOICTB HaHOCPE.
Wzmenenust hazoBbIxX
paBHOBECHUH, TEMIIEPATypBI
TUTABJICHUS U
HOTMMOP(HBIX MPEBpaNCHUH
B HaHOMaTepuanax.
3aBUCHMOCTb NIEpHOJIA
PEIIETKH OT pa3MepoB
Matepuaia. JedexTsl u
MHUKPOUCKaKEHUS
KPHUCTAJUTMYECKOH PEIIeTKH B
HaHOMaTepHaJIax.
JucnepcHocTb, TpaHULIbI
3epeH, Mopgonorus
HaHOMAaTEPHAIIOB

/JTex/

[IK-1-31

J1.1

P4

Paznen 5. Meroabl
HccJeI0BaHUA
HAHOMATEPHAJIOB

5.1

XapaKkTepUCTUKH
JIMCTIEPCHOCTH, HJIEMEHTHOTO
1 (ha30BOTO COCTaBOB,
HCCIIEeIOBaHNE TOBEPXHOCTH
HaHocucteM. /JIex/

TIK-1-31

KM2

P5

52

Pacuer 1o anekTpoHHO-
MHUKPOCKOTIUYECKUM JaHHBIM
pa3sMepoB HaHOPa3MEPHBIX
JaCTHI[ ¥ UX

pacnpenenenus /I1p/

IK-1-¥1

JI3.1J12.2

KM2

P5

53

Pacuer cpennero pasmepa
YACTHII 110 aJCOPOITHOHHBIM
nanabM /Tp/

IK-1-¥1

JI1.1J13.1

KM2

P5

54

ITpopaboTka TEKIIMOHHOTO
MaTepHaa.
CaMOCTOSTENIbHOE U3YUEHUE
mutepatypsl. [loaroroBka K
MPAKTUYECKAM 3aHITHSIM.
Brimonnenue nomaninei
pacueTHO-rpadUIeCKOn

pabotst. /Cp/

14

IIK-1-B1

JI1.1J12.2

KM2

P5




Pa3nen 6. ®Puszuko-
XMMHYECKHe CBOlicTBa
HAHOCHCTEM H 00J1aCTH HX
NPUMEeHeHUus!

6.1

Krnaccuueckue u KBaHTOBBIE
3¢ heKTh B HaHOMaTepHrasax.
DNeKTpUUYECKUE CBONCTBA
HaHOMaTepuayos. /JIex/

[K-1-31

KM3

P6

6.2

DeppoMarHUTHbIE
XapaKTEepPUCTHKU
HaHOMAaTEepHaIIOB.
OOHOOMEHHOE COCTOSIHUE
BEIL[ECTBA.
CynepnapaMarHeTnsm
HaHo4acTHIl. Pa3mepHas
3aBUCHMOCTH KOIPIUTUBHOI
CHJIbl M HAMAarHUYEHHOCTH
HACBHIICHUS B
HAHOPa3MEPHBIX
(heppoMarHeTHKax.
Pa3mepHbIe 3aBUCUMOCTH
Temmiepatypsl Kropu /JIex/

[K-1-31

KM3

P6

6.3

OC0OEHHOCTH TEIIOBBIX U
ONTHYECKUX CBOMCTB
HaHOMaTepuasioB. PasmepHas
3aBUCUMOCTD TEIIOEMKOCTH,
TEIIOMPOBOTHOCTH U
temneparypsl Jlebas B
HaHocpenax /Jlex/

IK-1-31

J1.1

KM3

P6

6.4

OnTruyecKkne CBOMCTBA
HAHOJMCIIEPCHBIX CPE.
Juddys3uonnsie u
XMUMHYECKHUE MPOIECCHI B
HaHoMatepuanax. Karanmus u
OKHUCITUTEIbHBIEC IPOIIECCH B
HaHocpenax /JIex/

IK-1-31

J1.1

KM3

P6

6.5

MexaHu4YecKHue CBOMCTBA
HaHoMaTtepuaioB /JIek/

[IK-1-31

J1.1

KM3

P6

6.6

IIpumenenue
HaHOMAaTEPHAJIOB B
pa3IUYHBIX acHeKTax
HMPOMBIIIJIEHHOCTH,
CEJIbCKOr'0 X034HCTBA, HAYKU
1 TeXHUKH. /JIex/

IK-1-31

JI1.1J12.1

KM3

P6

6.7

BiusiHKE TTOBEPXHOCTHBIX
CBOWCTB Ha KaTaJINTHYECKYIO
AKTHBHOCTH MATEpPHAIOB
XAMHYECKUX MPOIECCax.
Mp/

IK-1-¥1

JI1.1J12.1

KM3

P6

6.8

Poxp moBepxHOCTH
HaHOMAaTEPHAIIOB B CO3MaHHIN
(DyHKITHOHATBHBIX
MaTepHaioB HOBOT'O
nokosienus /Ip/

IK-1-¥1

J1.1

KM3

P6

6.9

ITpopaboTka JEKIIMOHHOTO
MaTepuana.
CaMocTosTeNbHOE U3YUEHUE
nurepartypsl. [loaroroka k
MPAKTUIECKAM 3aHSITHSM.
BrinonHenue qomanten
pacueTHO-rpadudecKoit
pabotel. /Cp/

[IK-1-B1

JI1.1J12.1

KM3

P6

5. ®OHJ OHEHOYHBIX MATEPUAJIOB




5.1. KoHTpoJibHbIe MeponpusTHs (KOHTPOJbHas padoTa, TecT, KOJUIOKBHYM, 3K3aMeH M T.I), BONIPOCHI JJ1s
CaMOCTOSITETbHOM MOATOTOBKH

IIpoBepsiembie
Kon KonTponsHoe
UHUKATOPbI Bormpocsl 11 IoAroToBKH
KM MEpOIpUITHE .
KOMITCTEeHIIHH
KM1 KonTponbsHOe IK-1-31;I1K-1- 1.JaiiTe onpenencHue noustus «Hanomatepuanb
Meponpusitue Nel Y1;IIK-1-B1 2.Kak cBs3aHbI NOHATHUS «HAHOMATEPUAIIbl « U HAHOTEXHOJIOTUY ?

3. B ueM 3axIt09atoTcss 0COOEHHOCTH HAaHOPa3MEPHOTO COCTOSHHS
BelecTna?

4.B ueM 3akirovaercs KnaccuduKkanus HAHOOOBEKTOB 110 MEPHOCTH?
5.B gem 3axmogaercs KiracCH(pUKAI HAHOPa3MEPHBIX 00BEKTOB 110
arperaTHOMy COCTOSTHHIO (a3?

6.Kaxk xnaccupuuupyoT TeXHHUECKUE TPUEMBI, HCIIONb3YIOLIUECs AT
(hopMupoBaHUS

HaHOMAaTepuanoB?

7.B 4yeM 3akirodaercs CBs3b MEXAY aMOpP(GHBIM, KPUCTATTHYECKUM U
HAHOKPHUCTAJUINYECKHM

COCTOSTHHSIMH BeIiecTBa?

8. ITouemy cBoiicTBa BelecTBa Ha IOBEPXHOCTH U B 00bEMe
paznuyarTcs?

9. MaiiTe onpenencHue NOBEPXHOCTHON SHEPTHHU.

10. B yem npu4rHa aHU30TPOIIUY TOBEPXHOCTH HAHOMATEPHUAJIOB?
11. Kakum 06pa3oM MOKHO MOHU3UTH MOBEPXHOCTHYIO YPHEPTHIO
BelecTna?

12. Yro onuceiBaeT ypaBHeHue IOnra-Jlannaca?

13. Kakum 00pa3oM 3aBHCHT XUMHYIECKHH ITOTEHIIMAN OT KPHBU3HBI
MMOBEPXHOCTHU?

14. B yem 3akmodaercsa Mmexanu3Mm OcTBainbaa?

15. Kakyto poinb urpaet npouecc OcTBanbia B CUHTE3€
HaHOMAaTepuanoB?

16. Kakue cymecTBy0T CriocoObl CTaOMITH3aIMK TOBEPXHOCTH MaJIbIX
yacTun?

17.J1ns kakux cucteM BeiBeieHO ypaBHeHue HepHera? Kakyro
(M3HYECKYIO BEIUYUHY OH IO3BOJISET

OTIPEACTUTH?

18. [IpuBenuTe MPUMEPHI SITEKTPOCTATUICCKON CTAOMITN3aAIIH
HAHOYACTHII.

19.0numuTe MEXaHU3MBI PEKOHCTPYKIUH U PENaKCallui MOBEPXHOCTH
B HAHOPA3MEPHBIX YaCTHIIAX.

20. OnumuTe MeXaHU3M IPOCTPAHCTBEHHOM CTaOMIN3aIu

21. KakoBa cTpyKTypa JBOIHOTIO 3JIEKTPUUECKOTO CIIOSI ANEKTPHUUECKOTO
MOTEHIMaNa BOIN3H TBEpAOH

MOBEPXHOCTHU?

22. Kakue cuiibl AEHCTBYIOT MEXKIy YacTUIIAMU?

23. [IpuBeauTe NIpUMEpHI IPOCTPAHCTBEHHOH CTAOWITH3aUN
HAHOYACTHII.

24. B ueM 3aKITI0YaTCS PA3IHINE MEXKITY «CHIBHBIMY H «CIa0bIM»
pacTBOpUTETSIMU?

25. Yro o3HauaeT TepMuH «CMelIaHHas CTaOMIn3anus»?

26. Kakue BelecTa UCIONIB3YIOTCS B IPOCTPAHCTBEHHOM
crabunmu3anuu?

27.HazoBuTe MexaHU3Mbl (OPMUPOBAHNUS HAHOPA3MEPHBIX CHCTEM.
28.Uro 03HaUaeT TEPMHUH «TOMOTEHHOE 3apOAbIIIeco0pa3oBaHue

29..Y caoBus NOSBIICHAS HOBOH (ha3bl B CHCTEME.

30. Yto siBIsieTcs ABMXKYILEH CUIOH IpH 00pa30BaHUU HPOCTE
3apoplie?

31..Kak menstiercs cBoboHas >Heprus [ m60ca mpn n3MeHeHnn
KOHIIEHTpAIMK pacTBopa?

32..Ilokaxure cxeMy U3MEHEHHUs CBOOOJHON SHEPTUHU NOBEPXHOCTHOMN
SHEPTUU U 001Iei cBOOOTHON

SHEpruu

33.Hanumute GopMymIsl A ONpeaeNeH sl KpUTHUECKOTO pa3Mepa
3apOJIbIIIa ¥ YHEPTeTHYECKOTO

Gaprepa 3apopIeoOpa3oBaHusL.

34 JTokaxxute cXeMaTHYECKH, KaK BIHMSET TEMIIEpaTypa Ha CBOOOAHYIO
SHEPIUIo CHEepUIECKUX

3apoAbINIeii ¢ pa3HBIMH paJnycaMn




35.IIpounmrocTpupyiiTe cxeMy MpoIecca 3apoabIecoOpa3oBaHus U
MOCJIEIYIOLIEro POCTa YaCTHUIIBL.

36.MexaHu3Msl pocTa 3apoablieil. PocT 3apoablieii, KOHTPOIUPYEMBIi
muddysueit. Poct 3apoxsieii,

KOHTPOJHPYEMBIH TOBEPXHOCTHBIM ITPOLIECCOM.

37.. Kakue QakTopsl onpeiesnsioT CKOpOCTh BOSHUKHOBEHUS
3apoAbIen?

38.. I3 kakuX COCTaBIISIOIINX CKJIA[BIBAETCS BEIMUMHA CBOOOTHOM
sHeprun ['ub6ca npu 3apoKACHUN HOBOH (a3b1?

39. Kakue ¢pakTopbl ONpEAeNsIIOT pa3Mep YacTUIl HOBOH (a3bl B X0/e
3apoAbIneo0pa3oBaHms?

40. I'ereporeHHoe 3apoApleo0pa3oBaHie HYJIbMEPHBIX HAHOYACTHII.
41. Cocrasnsromue 3Heprun ['md6ca npy reTeporeHHOM 3apOsKICHUN
HOBOH (pa3bl.

42 Pa3nuuust Ipyd TOMOT€HHOM U F€TepOr€HHOM 3apOobIIe00pa3oBaHuI
43. Kunernueckue orpaHU4YeH s IpU CUHTE3€ HAHOYACTHIL.

44. KoHTpoIupyeMBbIil pOCT 3apoAblieit

45..ITonxopl K CHHTE3y MOHOJIMCIIEPCHBIX YaCTHUIL

46.B ueM cocTOUT pa3IUYNe MEXIy TOMOT€HHBIM U FeTepOreHHBIM
3apoJbIIIe00pa30BaHIEM

HYJIbMEPHBIX HAHOYACTHII?

47 IlpuBenuTe cxeMy Ipolecca reTeporeHHOro 3apobIIeoOpa3oBaHusL.
48.. Kak BiusieT Ha JUCIIEPCHOCTH 0Opa3yromieics Gas3sl pasHUIa
sHepruii ['mb0ca crapoit u HOBOM (a3?

49 Kaxwue (akTopbl MOTYT OOJIETYHUTH TeTEPOTeHHOE
3apoplieoopazoBanme?

50. BapuaHTbI pocTa HyJIbMEPHBIX 3aPOJIBIIIEH.

51. ®u3nko-xuMuUs 00pa30BaHUS OJHOMEPHBIX HAHOCTPYKTYP:
HAHOIIPOBOJIOK X HAHOCTEPHKEH.

Knaccudukanust 0oTHOMEPHBIX CTPYKTYP.

52. Metons! GOpMUPOBAHUS OTHOMEPHBIX HAHOCTPYKTYP:
CaMOTIPOM3BOJIBHBII POCT OJJHOMEPHBIX

CTPYKTYD,

53. MeToabl HCITapeHUSA-KOHIEHCALUH; POCT U3 Napa (U1 pacTBopa)
gepes JKUAKOE COCTOSHHE.

54. Dtansl pocTa OTHOMEPHBIX HAHOCTPYKTYP (TIPUBECTH CXEMY)

55. JIumMuTHpYyIOIUE CTaANH MIPOLIECCa POCTa OJHOMEPHBIX
HAHOCTPYKTYP.

56. IlpuBeauTte ypaBHEHHE, ONMCHIBAIOIIEE CKOPOCTh pOCTa
OJHOMEPHBIX HAHOCTPYKTYp, KOraa

JUMUTHPYIOLIEN cTafuel sIBISETCS CKOPOCTh KOHAEHCAIUH.

57. IlpuBeaure cxeMy 3aBUCUMOCTH CKOPOCTU pPOCTa YaCTULbI OT
KOHI[CHTPAIUU YaCTHIL

58. [IpuBeanTte GopMyiTy, ONHUCHIBAIOLLYIO BPEMsI HAXOXKICHHS
3apobINIeii Ha TOBEPXHOCTH.

59. Uemy paBeH KO QHUITIEHT TOBEPXHOCTHON Hu((y3Un 3aposIma
60. Kax 3aBucut cpenuuii 1udy3noHHBINH MyTh YaCTUIBI OT MECTa
CTOJIKHOBEHHUS C IOBEPXHOCTHIO JI0

LeHTpa pocra?

61. IlepeunciuTe MeXaHU3MBI POCTa OJHOMEPHBIX HAHOCTPYKTYp Ha
TUIOCKOH TTOBEPXHOCTH.

62. Teopus nepuoandeckux nenbix csaseit (IIC) Xaprmana.
63.0nummre KIaCCHIECKYI0 TEOPHIO CTYIIEHIaTOr0 pOCTa (Teopus
KCB).

64. Teopus auddy3uu quciokamnui.

65. PocT 0lHOMEpHBIX HAHOCTPYKTYp B IIPOIEcCax pacTBOPEHUS-
OCaXKICHUSL.

66. I'maporepMuyecKuil pocT OIHOMEPHBIX HAHOCTPYKTYP.

67.PocT 0oqHOMEPHBIX HAHOCTPYKTYP B Ipolieccax nap(pacTBop)-
xuakocTs-TBepaoe: (IDKT) nmm (PXKT)

68. PU3NKO-XMMUYECKUE 3aKOHOMEPHOCTH (POPMUPOBAHUS ABYMEPHBIX
HAHOCTPYKTYpP — TOHKHUX IJIEHOK

(MeTomBI BEIPAIMBAHHS IIJICHOK).

69.MexaHU3MBI POCTa IJICHOK: OCTPOBKOBBIIL, CIIOEBOI1, OCTPOBKOBO-
CJI0€BOM.

70. IlpuBenure cxeMy OCHOBHBIX BapHaHTOB 3apOJBIIICO0pa30BaHUS,
MPOUCXOISIINX IIPH POCTE

reHok. (Mexann3mbl Ponbpmepa-Bebepa.Ban nep Mepse,Ctpancku—




Kpacranosa)

71. OnummuTe pasnuyus B MEXaHU3MaxX POCTa MJIEHOK 110 pa3HbIM
BapHaHTaM.

72. Ilpusenure (HOpMyIIBI U pacueTa KPUTHIECKOTO pa3Mepa
3apoJiblIlIa U COOTBETCTBYIOIETO EMY

KpUTHYECKOTO Oapbepa.

73.0nummTe 3aKOHOMEPHOCTH 00Pa30BaHUS MOHOKPHCTAIUTMYECKAX,
aMOP(HBIX HITOIHKPHCTAIUINIECKHUX [UICHOK.

74. IlpuBeaure onpeaeneHue MOHATHIO « DMUTAKCHSD).

75. T'oMmosnUTaKCHAIBHBIN U IT€TEPOINMKCHATIBHBIN POCT INIEHOK

76. Paznu4us B 3aposIIe00pa30BaHUN HyJIBMEPHBIX U IBYMEPHBIX
HAHYACTHII.

77.1IpuBenuTte BIpaKEHUE, ONPENENIONIEE «HEYTAUHYI0» PEIIETKY».
78.UeMy paBHA SHEprus HAIIPSKEHUS B HAIIPSKCHHOM IIEHKE




KM2

Konrponsnoe
Mepornpusitue Ne2

IK-1-31;1IK-1-
V1;IIK-1-B1

1.Hackoibpko npaBoMEpHO UCIIOIb30BaHuE aBieHus Jlamnaca nis
00BSICHEHHSI pa3MepHBIX 3P dekToB

TBEPIBIX TEN?

2. IIpu KaKuX yCIOBUSX MOTYT HaXOIUTHCS B paBHOBeCHH (ha3kbl,
pasJieNieHHbIe TOBEPXHOCTh C

HEHYJIEBOW KPUBU3HON?

3. Kak MeHseTcs BelIMIrHa TeMIIepaTyphl IUTaBICHHS MaTepraa IpH
Hepexo/ie B HAHOPa3MEPHYIO

o0mnacte?

4. ITo xaxoii hopmyIie OLIEHNBAIOT U3MEHEHUE TEMIIePaTyPhI IUTaBICHUS
HAHOCTPYKTYpPHOTO MaTepuaina?

5. Kak BiusieT aHM30TpOIIUs IOBEPXHOCTHOM PHEPTUU HA TEMIIEPATYPY
TUIaBJIEHNS] HAHOCHCTEM?

6. B 1eMm coctout cBoeoOpaszue QIryKTyaIllHOHHOTO IUIABJICHUST MaJTbIX
yacTui?

7. Ilepeuncnure MonenH, OOBACHSIONINE U3MEHEHNE TEMIIEPaTyPhI
TUTABJICHNST HAHOPA3MEPHBIX

MaTeprasoB.

8. IIpu kaKkux pa3Mepax HAHOYACTHI] CTAHOBSITCS 3aMETHBIMU
U3MEHEHUs TEMIIEPATYp IIaBIECHHsA?

9. B ueM npuumHa MOTMMOPQHBIX MIPEBpaIIeHNIT B HAHOMaTepraax?
10. O6pazoBaHue KaKUX CTPYKTYP XapaKTepHO I HAHOPA3MEpPHBIX
MaTtepuaioB?

11. Kakue mporieccsl Jiexar B OCHOBE Ipo1ieccoB (azooOpazoBaHus B
HaHocUcTeMax?

12. B yeM npu4MHBI PACIIMPEHUS 30HBI PACTBOPUMOCTH B
HAHOpa3MEpPHBIX CHUCTEMAX?

13. Kak MOHO IIPOBECTH OLIEHKY 10JIU IOBEPXHOCTHBIX aTOMOB B
HaHOpa3MepHOH cucteme?

14. Kak u3MeHseTcs Iepuoj peteTky B HAHOCTPYKTYPHBIX
MaTepuanax?

15. Ilepeuncnure MpUYMHBI U3MEHEHUS MEXATOMHBIX PACCTOSIHUN B
HAHOCUCTEMaX.

16. Kak BrysieT 1ariacoBCKOE JaBIeHHE Ha TapaMeTp PEILETKU B
HaHOPa3MEpHBIX cpenax?

17.MoxeT 11 BIUATh Ha apaMeTp PELIETKU B HAHOCTPYKTYPHOM
Marepuaine U3MEHEHHE CHMMETPUH

KPUCTAIINYECKOHN perIeTKu?

18. CBs13p NOBEPXHOCTHOU peNaKcaluy U MapaMeTpa PeleTKH B
HaHOMAaTepuanax.

19. OnuiuTe TUoTE3y, OOBSICHAIONIYIO BIUSHHE 00pa3oBaHHS
BaKaHCHH Ha U3MEHEHHE NIeproa

pEIIeTKH B HAHOCHCTEMaX.

20.Kakue nedeKThl THITHYHBI JJIsl HAHOCTPYKTYPHBIX CHCTEM?

21. B yeM npu4MHa MUKPOUCKaXEHUI KPUCTATUNIMUECKON PELIETKU
HaHOPa3MEPHBIX MATEPUAIIOB?

22 Ilepeyrcaute cocoObl MOMyYeHNsT HAHOIOPOIIKOB METOJaMH
pacnbiienus. . Kak kinaccnumupyror

TEeXHUYIECKUE TIPHEMBI, HCTIONB3YIoMmuecs 11t GOPMUPOBAHII
HAHOPa3MEPHBIX MaTEePHATIOB?

23.Kaxoif yHMBepCaIbHbIH CIIOCO0 MOTyYeHHs MaTepPUaIoB C
NPUHIUIAAIEHO HOBEIMU CBOMCTBAMHU

CYIIECTBYET B HacCTOsIIEE BpeMs?

24 Tlepeuncaure JOCTOMHCTBA U HEAOCTATKH MEXaHHUYECKUX METOIOB
MOTy4eHUs] HAHOMATEPHAIOB.

25. Ilepeuncnure JOCTOUHCTBA U HEAOCTATKU IIOTY4EHUS
HAHOIIOPOIIIKOB METOI0M TePMHUUYECKOH

JUCCOLUALUH.

26.IlepeuricanTe U ONUIINTE METOABI KOHCOJIHIAINHA HAHOPa3MEPHBIX
MOPOIIIKOB.

27. Yrto Takoe MeXaHOAKTUBAIHs?

28. OnumuTe MEXaHMYECKUE METO/IbI TOTY4YEHHsI HAHOMATEpUAIIOB
29. Kakue BeniecTBa MOTYT CyIIECTBOBATh B HAHOAUCIIEPCHOM
COCTOSIHUU?

30. OnumuTe noxydeHre HAaHOMOPOLIKOB METOAaMH UCTIapeHNUs-
KOHJICHCAITHH.

31.Kakue (hazoBble peBpaleHus HaOIIOIAI0TCS B XUMUIECKUX
MeToJjax MoIy4eHHs: HaHoMaTepuanoB?IIpuBeanuTe npuMepsl.




32.JlaiiTe onpeaeneHne HAHOAUCIIEPCHOTO COCTOSTHUS BEIIECTBA.
33.Meto/b! IOTyYEeHHs] HAHOTIOPOIIKOB U UX KJIACCH(DUKALIHS.
[TpuBenuTe MpUMEpEI.

34..CoBpeMeHHOE COCTOSIHUE MTPOOIeMBI “HaHOPa3MEpHBIE CPeIbl”.
35. Knaccu¢ukanus METOI0B XUMHUYECKUX METOA0B MOTy4eHHs
HaHoMmarepuanoB. Kakue crioco0sr

MOJTYYCHNS] HAHOMATEPHAIOB OTHOCATCS K ITEPBOH IPyTIIe XUMHUIECKUX
MmetonoB? [IpuBenuTe npumMepsl.

36. Kakue TpeGoBaHus IPEIBSBISIOTCS K METOaM MOTyYCHHS
HAHOPa3MEPHBIM cHCcTeMaM?

37. BO3MOHOCTb pEryJIUpOBAHUS CBOMCTB HAHOPA3MEPHBIX
MaTepHuasoB B IIpoleccax UX MOXKHO

MONYYUTh B HAHOAUCIIEPCHOM COCTOSTHUU?

38. Kakue BemecTBa OTHOCAT K HaHOpa3MepHbIM? [IpuBenute
OIIpeeNeHUs

39. Ilepeuncnute TOCTOMHCTaBA M HEJOCTATKH XUMHUYECKUX METO0B
MOJTyYeHNS] HAHOMATEPHAIIOB.

40. Onumure BapuaHTbl METOJI0OB PACHBLICHUS.

41. Kakum 06pa30B MOIy4ar0T METAIBI B ra3000pa3HOM COCTOSHUH B
npoleccax HCHapeHUsIKOHIEHCAluu?

42 Kakue BeliecTBa MOXKHO IOIY4aTh METOJaMU UCTIAPEHU-
KOHAeHcaIu?

43. Kakue METO/IbI HCCIIEI0BaHNI Hanboee BOCTPEOOBAHBI ITPH
HCCIIEIOBAHNH HAHOCHCTEM?

44. JIocTOMHCTBA U HEJOCTATKU METO/1a TEPMOTPABUMETPUH.




KM3

Konrponsnoe
Mepornpusitue Ne3

IK-1-31;1IK-1-
V1;IIK-1-B1

1. Uro Taxoe pa3MepHbIi apdext?

2. Knaccudeckuit pasmepHblit 3¢ GexT

3. KBaHTOBEIH pa3MepHBIi G deKT

4. Ha xakue 3JIeKTpUYECKUE CBOMCTBA MATEPUAIIOB BIUSAIOT UX
pa3MepHbIe XapaKTEePHUCTHKU?

5. Kakue kBaHTOBBIE pazMepHbIe 3()(eKThI HaOII0AI0TCS B
HAHOCTPYKTYPHBIX MaTeprayax?

6. Kax BIMAIOT KJIacCHUECKUE U KBAHTOBBIE pa3MepHbIe AP deKTs! Ha
JUIMHY CBOOO/IHOTO Tpodera

3NIEKTPOHA B HAHOPA3MEPHBIX CHCTEMax?

7. BrustHue pa3MepHbIX 3¢ GEKTOB Ha IEKTPOIPOBOJHOCTS.

8. Bnusinue pa3mepHbix 3¢ dexToB Ha paboTy BBIXO/A DIEKTPOHOB.
9. OT KaKuX BEIUYUH 3aBUCUT paboTa BBIXO/a SNEKTPOHA U KaK Ha HUX
BIIHSIOT pa3MepHBIe AP exTsI?

10. IlpuBeaute onpeneneHne CUI U300paKeHHs.

11. B yem 3axitouaroTcss 0COOCHHOCTH CBEPXIIPOBOJUMOCTH B
HaHOPa3MEepHBIX cpenax?

12. Temneparypy nepexoja B CBEPXIPOBOAALIEE COCTOSTHHUE?

13. Ilepeuncnute, Ha KaKKe MarHUTHBIE CBOMCTBA (heppOMarHUTHBIX
HAaHOMATEPHAJIOB OKa3bIBAIOT

BIIMSTHHE pa3MepHBIE (P HEKTHI.

14. BnussHrE MOP(OIOTHIECKUX pa3MepPOB HAHOCTPYKTYPHBIX
MaTepuaoB Ha IOMEHHYIO CTPYKTYpY.

15. IIpUuuHEI TOSBICHHS CylIepMarHeTH3Ma B HAHOPa3MEPHBIX
(heppOMarHUTHBIX Cpeaax.

16. Kakue xapakTepHble pa3Mephl ONpeeNI0T MArHUTHBIE CBOICTBA
HaHOMaTepuaynon?

17. KaknM 00pa3oM H o9eMy H3MEHSETCS KOAPIIUTHBHAS CHJIA B
HAHOpa3MEpPHBIX cpefax?

18. Kak 3aBHCHT HaMarHU4EHHOCTh HACBHIILEHUS OT Pa3MEPOB
MaTepuana?

19. BausiHre pa3MepHbIX 3aBUCHMOCTeN Ha TeMiieparypy Kropu.

20. Kak 3aBHCHUT TEIIOEMKOCTb OT Pa3MepOB CTPYKTYPHBIX
COCTaBJIAIOUINX MaTepHanoB?

21. Kakue kBaHTOBEIE 3(h(heKTHI 0OHAPYKEHBI IPH UCCIIETOBAaHUN
TEMIOBBIX CBOIICTB HAHOMATEPHAIOB?

22. Kakum 00pa3oM u 1oueMy HaOMIOAAI0TCsl U3MEHEHHUS! PEICTOYHOM
TEIJIONPOBOTHOCTH B

HaHOPa3MEPHBIX CUCTEMaX?

23. B yem 3akitouaeTcs NpUYMHA U3MEHEHHs TeMIiepaTypsl Jebas B
HAHOCTPYKTYPHBIX MaTepuanax?

24. Ilepeunciute ocodeHHOCTH T ((HY3MOHHBIX CBOICTB B
HaHOMAaTepHanax.

25. Ocobennoctr au(Hy3HOHHBIX CBOWCTB 0OBEMHBIX HAHOCHCTEM.
26. Ocobennoctr ¢ (GHy3MOHHBIX CBOWCTB MTOPOITKOBBIX
HaHOMATEPHAJIOB.

27. Kakue xapaKTepUCTHKU HAHOCTPYKTYPHBIX MaTe€pHaIoB BIHIOT HA
UX XUMHYECKHe cBoiicTBa?

28. [IpuBenuTe mpUMeEphI IPOSBICHIS pa3MepHOTo dddekTa B
XHMHUYECKHX MpoLeccax ¢ y4acTHeM

HAHOCHUCTEM.

29. OcoOCHHOCTH OKHCITUTENBHBIX PEaKIUi B HAHOPAa3MEPHBIX CPEIax.
30. OxapakTepu3yiTe OHATHE «CaMOBO3TOpaHHUE».

31. IIposiBeHnE KBAaHTOBBIX Pa3MEPHBIX 3()(HEKTOB B KaTATUTHUECKHX
CBOMCTBaX HAHOCHCTEM.

32. OnummTe 0COOCHHOCTH PACCESIHUS CBETa MAJIBIMHU YaCTHUI[AMH

33 JlaiiTe onpenencHus MOHATHAM: OXHOPOIHAS Cpeia», SKCTUHKIIUS,
CHEKTPbI MOTTIOILEHHUS, CIEKTPBI

MPOITy CKaHHS.

34. BnusHue pa3MepHOro (GpakTopa Ha 0COOCHHOCTH SKCTHHKITHS
JUINIEKTPUUECKUMH JaCTHI[AMU.

35. BrmsiHue pa3 MepHOTro (akTopa Ha OCOOEHHOCTH SKCTHHKIIMH B
METAUTMIECKIX HAHOYACTUIIAX.

36. BnusHre MopGonoruy ¥ MOIUIUCIEPCHOCTH Ha ONTHIECKHUE
CBOMCTBa HAHOMATEPHAJIOB.

37. Kpatko oxapakTepu3yiTe MEXaHMUECKUE XapaKTEPUCTUKU
JIFICTIEPCHBIX CpPeft.

38. Brnusiaue pazMepHoro ¢pakTopa Ha TBEPAOCTh, IPOUHOCTH




UIIACTHYHOCTH HAHOMATEPHAIOB.
39. 3aBUCHMOCTb IPOYHOCTH OT pa3Mepa 3epHa B HAHOCHCTEMaX

40. CBs3b IPOYHOCTH U ITACTHYHOCTH B BBICOKOIMCIICPCHBIX CHCTEMaX.
41. SIBneHue cBEpXIIACTUYHOCTU B HAHOMATEPHUAJIOB.

42.Vupyrue CBOHCTBa CyOMHKPOKPUCTAJUINYECKUX MaTepHraIax

65. BHyTpeHHee TpeHHe B CyOMHKPOKPHCTAININYECKUX CTPYKTYpax.

66. B ueM cocTosT 0COOEHHOCTH MEXaHWIECKUX CBOHCTB HAHOCHUCTEM U
KaK OHH HCIIOIB3YIOTCS Ha

MpaKTHKe

69. IlpuMeHeHe HAHOMATEPHAJIOB B IIPOMBIIINIEHHOCTH.

70. IIpuMeHeHUE HAHOMATEPHUAIIOB B CEINbCKOM XO3s1HCTBE.

71 IlpumMeHeHNH HAaHOMATEPUAIO B MEIUIIIHE

72. IlpuMeHeHe HAHOMATEPUATIOB B TEXHUKE

73. IlpuMeHeHne HAHOMATEPHAIOB B CTPOUTEILCTBE.

74. IlpuMeHeHe MaTepHanoB B aBTOMOOMIECTPOSHUN U TPAHCIIOPTE
75. OnumuTe METOABI ONIPEAENEeHUs TUCTIEPCHOCTH HAHOPa3MEPHBIX
MaTepuasoB.

76. IloueMy pa3nuuaroTCs pe3yJbTaThl 10 OIPEAEICHUS pa3MeEpPOB
HAHOYACTHIl Pa3HBIMU METOAaMU?

77. Kakum 00pa3oM MOXKHO OIPEEIUTD 3IeMEHTapHBIN COCTaB
HaHOCUCTEMBI?

78. Kakue mapaMeTpsl U XapaKTepPUCTUKU HAHOCHUCTEM MO3BOJISIOT
OIPEAEIUTb JUOPAKIIMOHHbIE

METO/IbI UCCIIEI0BaHUA?

79.Ha3oBuTe COBpEMEHHBIE METOBI UCCIIEA0BAHUS IIOBEPXHOCTH
HaHoMartepuaioB. Kakue

XapaKTEPUCTUKH OHU MO3BOJIAIOT ONPENEIUTH?

5.2. Ilepedenn padoT, BeINOJIHsIeMbIX 0 qucuuminHe (KypcoBas padora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u 1.11.)

Kox Haspanue ITpoBepsiemble
UHIUKATOPbI Coneprxanue paboTsI
paboTsI paboTsI .
KOMIIETEeHLIU I
P1 Homamusis pacuerno |I[1K-1-Bl Pacuyer nporiecca 3apoapIeo0pa3oBanus HyIbMEPHBIX CHCTEM
-rpaduyeckas METOaMH UCTIapEHUS-KOHICHCAIIH.
pabora Nel
P2 Homamnsis pacuerno |I1K-1-Bl Pacuer MaTepuanbHOTO OanaHca Ui MOIyIeHUS HyIbMEPHBIX OJTHO- H
-rpaduueckas MHOTOKOMITOHEHTHBIX CHCTEM METOJIOM OCaXKICHHMS C MIH 0e3
pabota Ne2 UCTIONb30BaHMUS TOJIMMEPHBIX CTAOUIN3aTOPOB.
P3 Homamnss pacuerno |IIK-1-Bl Pacuer kuHeTHUECKUX 3aKOHOMEPHOCTEN AETUApPATAIMM B ITpoLieccax
-rpaduueckas (hopMHUpPOBaHUS HYTEMEPHBIX HAHOCHCTEM.
pabota Ne3
P4 Homamnss pacuetno |IIK-1-Bl M3ydenne mexanu3ma NpEeBpALICHUN IPY METAIIU3AUH
-rpaduyeckas KHUCIIOPOACOIEPKALINX CUCTEM.
pabora N4
P5 Jomamnsis pacuerno |I1K-1-Bl Brnusinue ycnoBuid GOpMHPOBAHUS HA XapaKTEPUCTHKH TUCTIEPCHOCTH
-rpaduueckas OJIHOMEPHBIX HAHOCUCTEM.
pabota Ne5
P6 Homamnss pacuerno |IIK-1-Bl M3yuenue BIMAHUS pazMepHOTro (akTopa Ha MPOLECChl OKUCICHHUS
-rpaduueckas METAJUINYECKUX MOPOIIKOB.
pabota Ne6

5.3. OueHouHble MaTepuabl, HCIOJIb3yeMble IS IK3aMeHa (onucaHue OWJIeTOB, TECTOB M T.II.)

ITo maHHOW AMCHUIITHHE MPEAYCMOTPEH K3aMeH. JK3aMEHAMOHHBIA OMIIET COCTONT U3 5 TEOPETHIECKHUX BOIIPOCOB.

5.4. Meroauka olleHKH OCBOeHHsI JUCHMILUINHBI (MoayJis, npakTtuxku. HAP)

[IIkana omeHMBaHUs 3HAHUK 00YJAIONIMXCS HA 3K3aMCHE:

O1eHKa «OTIUYHOY» - 00YYarOIIUiiCS TOKa3bIBAET TIy0OKHE, NCUEPIIBLIBAIOIIIE 3HAHHS B 00beMe MPOHAEHHON MPOrpaMMEl,
YBEPEHHO JIEHCTBYET 110 MPUMEHEHHUIO MOITy4YeHHBIX 3HAHUH Ha MPAKTHUKE, FPAMOTHO U JIOTHUECKH FPaMOTHO U3J1araeT MaTepuall
IIPU OTBETE, YMEET (hOPMYITHPOBATEH BHIBOIBI U3 M3JI0KEHHOTO TCOPETHUECKOTO MaTepHaia, 3HaeT JOIOHATEIBHO
PEKOMEHJIOBAHHYIO JIUTEPATYPY.

O1eHKa «XOPOIIOY - 00YUAIOMIUACS MOKa3bIBaeT TBEPbIE U JOCTATOYHO MOJHBIC 3HAHUS B 00beMe MPOIIeHHO TPOrpaMMmel,
JIOMyCKaeT He3HAUNUTENbHbIE OIIMOKH MTPU OCBEIIEHUH 33J]aHHBIX BOIPOCOB, IPABUIBHO IEHCTBYET 110 MPUMEHEHUIO 3HAHUN Ha
MPaKTHKE, YETKO U3JIaraeT MaTepual.

O1eHKa «YIOBJIECTBOPUTENBHOY - 00YUAIOIIUICS TOKAa3bIBAET 3HAHUS B 00bEMe NMPOHACHHOMN MPOrpaMMbl, OTBETHI U3JIaraeT XOTs 1 C
oImMOKaMu, HO YBEPEHHO UCIPABIIEMBIMH MOCIIE JOMOJHUTENbHBIX U HABOSIIUX BOIIPOCOB, IPABUIILHO AEHCTBYET IO
NIPUMEHEHUIO 3HAHUH Ha MPaKTHKE;

O1eHKa «HEYJOBIETBOPUTEIHHOY - 00YUAIONIUICS IOMMyCcKaeT rpyOble OMMMOKK B OTBETE, HE IIOHMUMAET CYITHOCTH U3J1araeMoro
BOIIPOCA, HE YMEET IPUMEHATh 3HaHHsI Ha IPAKTHUKE, JACT HENOJHbIE OTBETHI HA JOMOJHUTENbHbBIE U HABOAIINE BOIPOCHI.




6. YHEBHO-METOAWYECKOE U HTH®OPMAIIMOHHOE OBECIIEYHEHME

6.1. Pexomenayemas iureparypa

6.1.1. OcHoBHas JIMTEpaTypa

ABTOpBI, COCTaBUTETH 3arnaBue bubnuoreka WznarenbcTBO, TOX
JI1.1 | Peoxonkos /1. U., Hanomatepuansl: yuebHoe DnexkTpoHHast OudnuoTexa Mocksa: JlabopaTopust 3HaHUI,
JIésuna B. B., rnmocooue 2017
Hzunzurypu 3. JI.
6.1.2. lono/THUTeILHAS JIMTepaTypa
ABTOpBI, COCTaBUTENIU 3aryaBue bubnnoreka WznarenscTBo, TO1
JI2.1 |PakoB D.T. Heopraanueckue DJeKTpoHHass OMONIHoTEKa Mocksa: BMUHOM.
HaHOMAaTEPHAJIbI Jlabopatopus 3HaHwmiA, 2015
JI2.2 | JomxuH K. W. PacrpoBast anekrpoHHas OnexTpoHHas 6ubIMOTEKa Mockga: JlTabopatopust 3HaHUIA,
MUKPOCKOTIUS ISt 2017
HaHOTEXHOJIOTUI: METObI U
MpUMEHEHHE: MOHOTpahus
6.1.3. Meroauyeckue pa3padoTku
ABTOpBI, COCTaBUTENH 3arinaBue Bubnuorexa H3narenscTBO, TOT
JI3.1 |JIeBuna Bepa DU3UKO-XUMUS DnexkTpoHHast 6MOIMOTEKa M.: Uzn-Bo MUCuC, 2010
BacunbeBna, KoHI0XOB | HAHOCTPYKTYPHBIX
Opuit MaTeprajIoB: J1al. MPaKTUKYM:
Bnanumuposuy, yue0. mocobue IS CTy[. By30B,
®duoHoB Muxani 00yu4. o Harp. 150700 -
PynonedoBuy, mp. ®duznyeckoe
MaTepHaIoBeICHIE

6.3 Ilepeuenb MporpaMMHOro odecneyeHus

I1.1 | Microsoft Office

6.4. Tlepeyens MHPOPMANMOHHBIX CIPABOYHBIX CHCTEM H MPodeccHOHAIBHBIX 023 JaHHBIX

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE

Ayn. | Hasnauenue OcHarueHue

JIro6oit Kopiyc | YueOHass ayauTopus [UIsl TPOBEICHUS | KOMIUIEKT yueOHOM mebenu 1o 36 mect i oOyvaromumxcs,
MynsTHMeTIHHAS 3aHATHH JICKIMOHHOTO THIIA W/WIIM JUIA | MyJIBTHMEIUHHOEe  00OpyJOBaHWE, MarHUTHO-MapKepHas
IIPOBEICHUS] IPAKTUYECKUX 3aHATHMH: Jocka, pabouee Mecro mpemonamarens, IIKc moctymom k
UTC «UWutepuer», DUOC yHuBepcuTeTa 4Yepe3 IUYHBIN
kabuner Ha miarpopme LMS Canvas, IHIIEH3HOHHBIE

nporpammsl MS Office, MS Teams, ESET Antivirus
JIro6oit Kopryc | YueOHast aymuTopust UL IPOBEICHHMS | KOMIUICKT y4eOHOH mMebenn 1o 36 MecT A 00ydaromuxcs,
MynsTHMeTIHHAS 3aHATHH JICKIHOHHOTO THIIA W/WIIM JUIA | MyJIbTHMEIUHHOE  00OpyJOBaHWE, MarHUTHO-MapKepHas
IIPOBENEHUS IPAKTUYECKUX 3aHATHN: Jocka, pabouee Mmecto mpemopasarens, IIKc moctymom k
UTC «Uuteprer», DUOC yHuBepcUTETa 4Yepe3 JIMYHBIN
kabuner Ha mmiarpopme LMS Canvas, JIHIICH3UOHHBIE

nporpammsl MS Office, MS Teams, ESET Antivirus
UuransHbIiA 3a1 KOMIUIEKT y4eOHOW MeOenn Ha 55 mect i oOydarommxcs,

3JIEKTPOHHBIX PECYPCOB

50 IK c¢ gmocrynom k HTC «HMuTteprer», 3SUOC
YHHMBEpCUTETa Yepe3 JUYHbI KabuHer Ha ruiatdpopme LMS
Canvas, nuieH3noHHble mporpamMmel MS  Office, MS
Teams, ESET Antivirus.

8. METOANYECKHE YKA3AHUSA 1JIAA OBYYAIOIINXCA

JlekImoHHBIE 3aHATHA HAIlETICHB! Ha M3Y4YeHHE CTYAEHTaMH OOIIIX BOIPOCOB (GU3UKO-XUMHIH HaHOCHCTeM. [IpakTidaeckne 3aHsATHS
HAallEeJICHbl HA U3Y4YEHHUE BIMAHUSA HAHOCOCTOSIHUS HA TEPMOJUMHAMUYECKUE CBOMCTBA IOBEPXHOCTU MajbIX TeJl, KHHETUYECKHUE
3aKOHOMEPHOCTH X (pOPMUPOBAHUS, METOIbI N3YUEHNUS CBOMCTB HAHOPAa3MEPHBIX MaTCPHAIIOB.

IIpenycmarpuBaroTcsl pacueTHbIE JOMAIIHKUE 33JaHUs 110 pa3IMYHbIM pa3zaenaM Kypca. [IpoBenieHre ay AUTOPHBIX 3aHATUH
IpeycMaTpHUBaeT HCIONB30BAHUE B YIeOHOM Kypce aKTHUBHBIX Y HHTEPAKTHBHBIX TEXHOJIOTHIL:

- IPOBEICHUE JIEKLIUH C UCTIOJIb30BAaHHEM HHTEPAKTUBHBIX U MYJIbTUMEIUIHBIX TEXHOIOTHI (pe3enTtanus B popmare MS Power

Point);

-ACIOJIb30BAHUE ITPU TPOBECIACHUN 3aHATHI CHGHI/IaJ'H/IBI/IpOBaHHOI\/‘I AyaIUTOPHUH C BO3SMOKHOCTBIO IIPOBECIACHU A 3aHATHI B

UHTEpaKTUBHOH (opme;




- UCTIONIb30BaHME NIPU TIPOBEICHNUH JEKIIHOHHBIX 3aHATUI aKTHBHBIX (hOPM 00y4eHHs - yIeOHBIX BUACOMATEPHAIIOB H
KOMIIBIOTEPHBIX TPEHAXKEPOB.
JucruuinHa OTHOCHUTCS K TOYHBIM HayKaM U TpeOyeT 3HAYUTETHHOT0 00heMa CaMOCTOSITENTHOH PabOTEhI.




