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1. Hean, 3a7aum ¥ IJIaHUPYeMble Pe3yJIbTAThl 00yUeHUsl 10 JUCHUIIIIHHE

[enbro ocBoeHHs AUCHUIIMHBI « HaHOTEXHOIOrMMY ABIAETCS NOATOTOBKA K JEATEIBHOCTH,
CBA3aHHOM C pealu3alueil yHMKaJbHBIX CBOWCTB HAHOPA3MEPHOIO COCTOSHHS BEIIECTBA B
NOTPEOUTENBCKUX CBOWCTBAX MaTepPHaIOB KOHCTPYKIIMOHHOTO U (DYHKIIMOHATLHOTO HA3HAUCHHS.

3anadyeil ocBoeHUs AUCLUIIMHBI «HaHOTEeXHOIOrMM» SBIISAETCS U3YYEHHE TEOPETUUYECKUX

OCHOB  ()OpPMHUPOBAHUS  YHUKAIBHBIX

CBOICTB

HAaHOPasMCPHOI'O COCTOsAHHA  BEIIECTBA U

COBPEMEHHOI'O apC€HAJIa TEXHOJIOTHMYCCKUX ITPUEMOB UX ITPAKTUYCCKOI'O IIPUMCHCHUA.

OOyyenne 1O JUCHUTUIHHE

«HanoTrexHoJI0TUN)

HampaBJIieHO Ha (OpMHpOBaHHE

y o0yuaroruxcs ciueayonmx kommnereHiui B coorerctBun ¢ DI'OC 22.03.01 «MartepuanoBeneHue
Y TEXHOJIOTHU MAaTepUajioB», YTBEPKIEHHBIM NpukazoM MwunHoOpHayku Poccum ot 02.06.2020 N

701:

Koa v HaumMeHoBaHue KOMIETEHIIMIA

NHaukaTopbl 10CTHKEHU ST
KOMIIeTEHIIHH

VYK-1. CiocobeH ocymecTBIsITh MOUCK,
KPUTHYECKHI aHAJIN3 U CUHTE3 UH(POPMAIIUH,
MPUMEHATh CUCTEMHBIN MOJIXO0/ JIJIsI PELICHUS
IIOCTABJICHHBIX 3a1a4.

NVYK-1.1. Ananuzupyer 3aaauy, BbIIEISS €€
0a30BbIE€ COCTaBIISIONIHE.

NVYK-1.2. OcymiecTBisieT NOUCK, KPUTHUYECKH
OLICHHMBAET, 0000IIAET, CUCTEMAaTU3UPYET U
pamKupyeT HHPOPMAaLUIO, TPEOYEeMYIO s
pELICHUs TOCTaBJICHHOM 3a1a4H.

NVYK-1.3. PaccmaTpuBaet u npeajaraet
panMoHaIbHBIC BAPUAHTHI PEIICHUS
MOCTaBIICHHOMW 3a/1a4M, UCIIONB3Ys
CHUCTEMHBIN TOJIX0/1, KPUTUUYECKH OLIEHUBACT
UX IOCTOMHCTBA M HEJOCTATKHU.

VYK-6. CriocobeH yrpaBisiTb CBOUM
BpEMEHEM, BBICTPAanUBATh U PeaI30BbIBAThH
TPAEKTOPHUIO CAMOPA3BUTHUS HA OCHOBE
MPUHIIMIIOB 00pa30BaHus B TEUCHHE BCel
JKU3HU.

NVYK-6.1. Ucnonb3yeT HHCTPYMEHTHI U
METO/Ibl YIIPABIEHUS BPEMEHEM IIPU
BBINIOJTHEHUH KOHKPETHBIX 33/1a4, IPOEKTOB,
IIPYU JOCTUKEHUH ITOCTABJICHHBIX LENIEH

NVYK-6.2. Onpenenser NpUOPUTETHI
CcOOCTBEHHOM N1eATENbHOCTH, TUYHOCTHOT'O
pasBUTHS U TPO(PECCHOHANIBHOTO POCTa

NVYK-6.3. JleMOHCTpUpPYET TOTOBHOCTH K
MOCTPOCHMIO MPO(ECCHOHATBHON Kapbephl U
OIIPEJIETICHNIO CTPATETUH
npo¢eCCHOHATIBHOTO PAa3BUTHUS HA OCHOBE
OIIEHKH TpeOOBaHMIA PHIHKA TPY/A,
NPEeUIOKEHUH phIHKA 00pa30oBaTeIbHbBIX
YCIYT M C YYETOM JIMIHOCTHBIX

I1K-1 Crioco6eH BBIMOIHATh KOMIUIEKCHBIE
WCCIICIOBAHMSI U UCTIBITAHUSI MaTEPHAIOB
(u3nmenwmii), 06pabaThIBaTh, AaHAIU3UPOBATH U
MIPEICTABIATH PE3YIbTATHI

NIIK-1.1 3Haer: uenu u 3aa4i NPOBOJUMBIX
WCCIIEIOBAHUI, METOIbI IPOBEACHUS
HKCIIEPUMEHTOB U HAOIIOACHU, 0000IIeHHS
1 00pabOTKH UHPOPMAIIIH;

NIIK-1.2 YmeeT: mpoBOIUTH HAOMIOACHUS 1
M3MEPEHHUs], COCTABJISATH OTYETHI 110
pe3yJibTaTaM MPOBEICHHBIX SKCIEPUMEHTOB,




00pabaTbIBaTh U NPEACTABIATH MTOTyYCHHbIE
pE3yJbTaTHI;

UIIK-1.3 MmeeT HaBbIKK MPOBEACHUS
u3MepeHuit u HabmoaeHui, 00padoTku
PE3yIbTAaTOB, COCTABIICHUS OTYETOB U
MIPEACTABJICHUS OJYYCHHBIX JAHHBIX
[TIK-2 Crioco6eH oCcymiecTBIsATh BBIOOD UTIK-2.1 3HaeT: MeTamInyecKue u
MaTeprUalIOB M TCXHOJIOTHICCKUX TIPOLECCOB | HeMeTAUNIMYECKNE KOHCTPYKIIMOHHBIE U
JUTSI TIOJTYYEHMSI 3aJaHHOTO KOMILIEKCa
CBOWCTB

MHCTPYMEHTAJIbHbIE MAaTEPUaIbl, UX
CBOIICTBa, CIIOCOOBI YIIPOUHEHUS,
TEXHOJIOTMYECKHE BO3ZMOKHOCTH
TEPMUYECKOH 00pabOTKH, METOIBI
MIPOBEACHUS CTPYKTYPHOI'O aHajIn3a u
OIpeIeNIeHus SKCITyaTallMOHHbBIX CBOUCTB
Jeraneil 1 MHCTPYMEHTOB

NIIK-2.2 Ymeer: BoIOMpATh MaTepuaibl s
JieTanel MallvH, IpuOopOB U UHCTPYMEHTOB,
BUJ] TEPMUYECKOH 00pabOTKH, TPOBOIUTH
CTPYKTYPHBIN aHATIN3 U U3MEPCHUS
ITOKa3aTeNIeH, XapaKTEPU3YOLIUX
AKCIUTyaTallMOHHBIE CBOWMCTBA JAETalEH U
MHCTPYMEHTOB, yCTaHABIUBATH MPUYNHBI UX
OTKJIOHEHHS OT 3aJJaHHBIX [TapaMeTPOB;

NIIK-2.3 Nmeet HaBBIKU: BbIOOpa
MaTepUasoB JUIsl pa3IUYHbIX U3/1ETIHH, BUJ
TepMUYECKON 00pabOTKH, MPOBEICHUS
CTPYKTYPHOTI'O aHaJln3a, U3MEPEHUS
MOKa3aTeliei, XapaKTEPU3YIOIIUX
AKCIUTyaTallMOHHBIE CBOMCTBA J€Tale! 1
MHCTPYMEHTOB, yCTaHABIMBATh IPUYUHBI UX
OTKJIOHEHHS OT 3aJJaHHbIX [1apaMeTPOB

2. MecTO0 AMCUMILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOTrPaMMbl

JlucuuIiInHa OTHOCUTCS K AIEKTUBHOM yacTu Ooka b1 «luctumivaet (Moxynn).
JlucrunanHa B3aMMOCBSI3aHa JIOTHYECKU U COJIEPKATEIHPHO-METOUYECKU CO CIIETYIOMUMA
qucuumimHaMu U nmpaktukamu OOIT:
B o6s3arenbHol yactu (b 1.1):
- X¥MHSl MaTEpPHUAJIOB.

B uactu, popmupyemoit yuactTHukamu o0pazoBarenbHbIX oTHomeHu (b1.2):
- Be1bop matepuasnoB 11 U3rOTOBICHUS U3ETUS.



3. CTpykTypa u coaepkaHue TUCUUIINHBI
OO011ast TPYA0EMKOCTh JUCIHUILIAHBI COCTAaBIsACT 4 3aueTHbIe equHuIbl (144 yaca).

3.1  Bwuabl yueOHO# padoThI H TPYA0EMKOCTH

3.1.1. Ounas ¢popma oOydeHus

. KosmuecrBo | CemecTpbl
Buna yueOHoii padoThI
n/n 4acoB 7
AYJAUTOPHBIE 3aHATHS 72 72
B ToMm umncine:
1. Jlexkmun 36 36
2. CemuHapckue\[IpaKTHIECKHE 36 36
3aHSITHS
CamocrosiTesibHasi padoTa 72 72
B Tom umncne:
1. CaMOCTOSITETbHOE U3YUCHUE 72 72
IIpoMexkyTouHasi aTTecTanmus
3auet/aud. 3a4eT/IK3aMeH 3a4er 3a4yer
Hroro 144 144

3.2 TemaTnuyeckuii NJIaH U3y4eHHUs TUCHHNITHBI

3.2.1 Temarnyeckwii TUTaH IO OYHOU (opMe 00yUeHHs pa3MeIIEH B MPHIIOKEHUH | K
paboueii mporpamme.

3.3 CoaepxaHue THCHUNIHHDI

Tema 1. BBoanas uyacth. O0lasi XapakTepUCTHKA O0OHEKTOB HAHOTEXHOJIOTHIl H
CIoco00B MX MOJIy4YCHHS.
OO6mas xapakrtepuctuka. Mcropudeckue mnpeanocbuikd. OCHOBHBIC THUIBI HAHOCHUCTEM, U
OCHOBHBIE METOJIbI UX TOJTYUYEHUS, BKIItoUas Gpundeckue u xumudeckue Metoel. Kinaccuduxarms
LEJIEBBIX MTPOAYKTOB HAHOTEXHOJIOTHH.

Tema 2. O0mas xapakTepucTUKa (PU3NUYECKUX U XUMUYECKUX CBOWCTB HAHOYACTHLI.

bpoyHoBckoe aBwxkenne u  auddy3us  HaHOYACTHI, DJIEKTPOHHOE CTPOCHHE U
AJIEKTPONPOBOIHOCTh HaHOYacTULl. [IpocTpaHCTBEHHas CTPYKTypa HaHOYACTHIl, MarHUTHBIE U
ONTUYECKHUE CBOMCTBA. MeXaHWYeCKHME CBOICTBA HAHOMATEpPHAIOB, TEPMHUYECKHE CBOWCTBA
HAHOYACTHII, KaTaJJUTHUECKHUE CBOIICTBA HAHOCHCTEM.

Tema 3. ®U3UKO-XUMHYECKHE CBOMCTBA IBYMEPHBIX HAHOCHCTEM.

TepmoauHaMudyeckue OCOOEHHOCTH  HAHOIUJIGHOYHBIX  CHCTEM, CHOCOO  TOJy4eHHus
HAHOIJICHOYHBIX CHCTEM, IOPHUCTBIE CHCTEMbI, MPOLECChl aacopOIMH B ME30MOPUCTHIX U
MHUKPOIOPHUCTHIX cUcTeMax. PaccMaTpuBaroTCst METOIbI TIOTYUYEHUS TIOPUCTHIX aZICOPOCHTOB.

Tema 4. ®u3nKo-XMMHYECKHE CBOMCTBA TPeXMEPHbIX HAHOCHCTEM.

TepmoauHaMu4eckue 3aKOHOMEPHOCTH FOMOTE€HHOTO 00pa30BaHMs U POCTa HAHOKJIACTEPOB,
reTeporeHHoe o0pa3oBaHME HAHOKJIACTEPOB, CKOPOCTh 0Opa3oBaHus HaHOKiacTepoB. Mcropus
OTKPBITUS (PYJUIEPEHOB, CTPOEHUE U CUHTE3 (YJUIEPEHOB, YHI03IPaIbHbIC KOMIUIEKCHI (DyJIIIEPEHOB,



¢du3nueckue cBoiicTBa GyuIepeHOB, XUMUYECKHE CBOMCTBA (DyJUIEPEHOB, IPUMEHEHHE (YIUIEPEHOB,
METaITMYECKHE HAaHOYACTHIIbI, MUKPOIMYIIbCHSI.

Tema 5. CoBpeMeHHbIE MeTOAbI MCCJIEJIOBAHUSA HAHOYACTHI M HAHOCTPYKTYP,
NpaKkTHYecKoe PUMeHeHHe HAHOMATEePHAJIOB.

MeTtoapl uccleOBaHMUsI HAaHOYACTUI[ MHAHOCTPYKTYp, TaKHe KaK CKaHUPYIOUIas 30HI0Bas
MHUKPOCKOTHS, HAHO(POTOTUTOTpadusi, JIEKTPOHHASI MUKPOCKOTIHSL.

O6yactTd  TpUMEHEHHS  HAHOMATepUasloOB,  HCIOJB30BAHME  HAHOMATepuaioB B
MaIIMHOCTPOCHHUH, IEKTPOHUKE, B YHEPreTUKE, HA TPAHCIOPTE, MPUOOPOCTPOCHUH, XUMUYECKOH
OTPOCIH, CTPOUTEIHCTBE, MEUIIIHE.

Tema 6. JkoJiornyecKne aceKThl MPUMEeHEHUsI HAHOTEXHOJIOTHid.

DKOJIOTUYECKUE PUCKH, CBS3aHHBIE C MCIIOJIb30BaHHEM HaHoMarepuaioB. [lonoxurensHoe u
OTpULIATENIbHOE OHOJIOTUYECKOE BO3ACHCTBHE HAHOMATEpHUAaIOB, MEXAaHHU3Mbl TOKCHUYECKOTO
JEICTBUSI HAHOMATEpUAIOB Ha KIETKY, OCTpPO€ TOKCHYECKOE BO3JCHCTBHE HAHOYACTUI Ha
MJIEKOTIUTAIOIIUX.

3.4 TemaTnka ceMMHAPCKUX/MPAKTHYECKHUX H JIA0OPATOPHBIX 3aHATHI

3.4.1. CemuHapcKue/MpaKTUICCKUE 3aHITHS

[Ipaktuueckoe 3ansitue Nel «IIpomblilieHHBIE HCTOYHUKH OCTYIUIEHUS] HAHOMATEpUaJIOB B
OKPY’KAOILYIO CPELY».

[Ipaktuueckoe 3anatue No2 «lloTeHIManbHble ICTOYHUKH NOCTYILJIEHUSI HAHOMATEPUAJIOB B
OKPY’KAOIILYIO CPELY».

[Ipaktnueckoe 3anaTue Ne3  «CBoilicTBa HAaHOMATEpPHAIOB, OMNPEAECISAIOIIME  HX
B3aMMO/ICHCTBUE C OKPYKAIOIIEH CPEHOI».

[TpakTuyeckoe 3ansatue Ne4 «HanouacTuipl B atmocheper.

[IpaxkTrueckoe 3ansaTue NeS «HaHo4acTHIIbI B TOYBEY.

IIpakTnueckoe 3anaTue Ne6 «Murpanus HaHOYACTHI] B OKPYIKAIOLIEN Cpeae».

[Tpaktuueckoe 3ansitue No7 «BzaumojelicTBre HAHOYACTHUIl, OMOJIOTMUECKHX OOBEKTOB U
OKpYXaroIle cpesb».

[IpaxTnueckoe 3anarue Ne§ «Murpaliys HAHOOOBEKTOB B OpraHU3MeE YEJI0BEKay.

[IpakTnueckoe 3anaTne Ne9. « TOKCHKOIOIMUECKOE UCCIEN0BAHNE HAHOMATEPHUAIIOBY.

[Ipaktnueckoe 3anarue Nel0 «OcoOEHHOCTH TOKCHUKOJOTMYECKMX  HCCIIEOBAHUN
HAaHOMAaTEPHAIIOBY.

[Mpaktuueckoe 3anstue Nell «OCOOEHHOCTM TOKCHUKOJOTHYECKHX  HCCIEOBaHUMN
a’po30Jen».

[TpakTuueckoe 3anstue Nel2 «MeToabl onpeiesieHns] HAHOYACTHUIL B OKPYIKAIOIICH cpesie.

[Tpaktruyeckoe 3ansTue Nel3 «bpoyHoBckoe BuxkeHHE U TUDDY3HD».

[TpakTnueckoe 3anstue Nel4 «OnTuyeckue CBOMCTBA HAHOYACTHID).

[Tpaktryeckoe 3ansaTue Nel5 «AncopOariysi B ME30IOPHUCTBIX CUCTEMAX).

[IpaxTuueckoe 3anarue Nel6 «AncopOarivs B MUKPOTIOPUCTBIX CUCTEMAX.

IIpaktnueckoe 3anstue Nel7 «TepmoauHamuueckue 3aKOHOMEPHOCTH TOMOI€HOIO
00pa30BaHMs U pOCTa HAHOKJIACTEPOBY.

IIpaktnueckoe 3ansaTue Nel8 «TepmoaumHamMuueckue 3aKOHOMEPHOCTH TI'€TE€POr€HHOIO
00pa30oBaHMs U pOCTa HAHOKJIACTEPOB.

3.5 TemaTnka KypcoBBIX NPOEKTOB (KypPCOBBIX padoT)
KypcoBbie paboThl 10 1aHHOW AUCIUIUIMHE HE TPETyCMOTPEHHBI.



4, Y4eOHO-MeTOAMYECKOE U MH(OPMAIIMOHHOE O0ecIiedeHne

4.1  OcHoBHasi IuTEpaTypa
1. Bosikos I''M. HanotexHozorus B maminHoctpoenuu: yueonuk. — M.: UHOPA-M, 2019. —
307 c.-Ha caiiTe Znanium.com

4.2  JlonmoJHUTeJbHAsI JUTepaTypa

1.Bonkog I'.M., 3yeB B.M. Marepuanosenenue: yueonuk, Pazaen V, Hanomarepuasr. -
M.: «Akagemusy, 2008. — 400 c¢.-4903k3.

2.BonkoB ['.M. MammHOCTpOHUTEIIbHBIC MAaTEPHAIBl HOBOTO TIOKOJICHHSI: Y4eOHOE rmocobue.
—M.: UH®PA-M, 2018. — 319 ¢.-500 5ks3.

4.3 DieKkTpoHHbIe 00pa3oBaTe/ibHbIE pecypchl

IIpoBenenue 3aHATUH U aTTeCTalMil BO3MOXKHO B IMCTAHLIMOHHOM (hopMaTe ¢ IpUMEHEHHEM
CHCTEMbI JTUCTaHIMOHHOTO oO0yueHust yHuBepcutera (CHO-LMS) Ha ocHOBe pa3paboTaHHBIX
Kaeapoii a1eKTpOHHBIX 00pa3oBaTesibHBIX pecypcoB (DOP) no Bcem paszzaenaM NporpamMmabl:
Hazsanue 0P Ccpblika Ha Kypce

HanotexHonoruu https://online.mospolytech.ru/course/view.php?id=12328

4.4  JluneH3HOHHOE | CBOOOJTHO  pacmpocTpaHsieMoe NMporpaMMHoe
o0ecreuenue

\e |HaumenoBanu | Pazpadoruux IO | loctynHocTh Ccbuika Ha Ennnblii peectp
e (nmpaBoobJiagarten | (IMUEH3UOHHOE, | POCCHHCKUX MPOrpamMM AJisi
b) ¢B00OTHO I9BM u B/l (npun nHaanumnn)
pacnpocrpaHsieM
oe)

1. | MoiiO¢uc OO0 "HOBBIE JIuueH3noHHOE https://reestr.digital.gov.ru/ree
OBJIAUHBIE str/301558/?sphrase_id=9433
TEXHOJIOI'M" 75

4.5 CoBpemeHnHble npodeccnoHalbHbIe 0a3bl JAHHBIX U WHGOPMAIMOHHBbIE
CIIPaBOYHbIE CHCTEMbI

Ccblika Ha
Ne HaunmeHnoBanme JocTtynmHocTh

pecypc

NHdopManMOHHO-CIIPAaBOYHbIE CHCTEMBI

1. |Edpopmarmonnsie pecypest Cern

http:// www.consultant.ru
Koncynbrantlntoc P HocTynHo

JIeKTPOHHO-0MOINOTEYHbIE CHCTEMBbI



https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
http://www.consultant.ru/

Jlanpb https://e.lanbook.c JlocTymHa B ceTH
1. om/ Hutepuer 6e3
OTpaHUYCHUHN

IPR Books https://www.iprbo JlocTymHa B ceTH
2. okshop.ru/ Hutepuer 6e3
OTpaHUYCHUUN

IIpodeccuonasibublie 6a3bl JAHHBIX

basa maHHBIX Hay4HOM http://www.elibrary.ru JlocTymHO
1. | snexrponnoii GuGIHOTEKN

(eLIBRARY.RU)

WebofScienceCoreCollection — http://webofscience.com JlocTymHO
MOJIMTEMaTHIeCKast peepaTuBHO-
2. | Gubnuorpaduyeckast
MHAYKOMETPHYCCKast
(bubamomeTpuueckas) 0aza TaHHBIX

S. MarepuajibHO-TEXHHYECKOE o0ecreyeHue
Homep Oo0opynoBanue
ayJIUTOPUHU
1313 HoyTt6yk, npoekTop, s3kpaH
6. MeToauveckue peKOMeHIAlNU

6.1 Meroanueckue peKOMEeHIANUM ISl PENoAaBaTe/Isl 0 OPraHu3annuu
00y4eHust

6.1.1. IlpenonaBarenb OpraHu3yeT MpenojaBaHWe TUCHUIUIMHBI B COOTBETCTBUU C
TpeOoBanusiMu "[lonoxkeHuss 00 opraHu3auu 00pa30BATEILHOIO Ipolecca B MOCKOBCKOM
MOJIMTEXHUYECKOM YHUBEPCUTETE U €ro (punuanax", yTBepkKAEHHBIM PEKTOPOM YHHUBEPCUTETA.

6.1.2. Ha nmepBoM 3aHATUHU MpernojaBaTesb JOBOAUT O CBEJCHMS CTYIEHTOB COJEp)KaHUE
paboueit mporpammbl auctuiuinael (PII]) w mpemocTtaBisieT BO3MOXKHOCTH O3HAKOMIICHHUS C
IIPOrpaMMoi.

6.1.3. IIpenoaBarenh 0cCOOCHHO OOpaIiaeT BHUMaHUE CTYJCHTOB Ha:

- BUJBI U (OPMBI MPOBEIEHUS 3aHATUHA MO JUCLHUIUIMHE, BKJIIOYAs MOPSJIOK MPOBEICHHS
3aHATUNA C MPUMEHEHHEM TEXHOJOTHH AMCTAaHIMOHHOTO OOYYEHMSI M CHCTEMbI JUCTAHIIMOHHOIO
oOyuenus yausepcuteta (C/1O mocmonurexa);

- BHJIbI, COJIEp’)KaHUE M TOPSIOK MPOBEACHMSI TEKYIIET0 KOHTPOJS YCHEeBAaeMOCTH B
COOTBETCTBUH C (DOHJIOM OLIEHOYHBIX CPE/CTB;

- (hopmy, coneprxanue U MOPAIOK MPOBEACHUS TPOMEKYTOUHOM aTTeCTallMi B COOTBETCTBUU
¢ (OHI0M OIIEHOYHBIX CPEACTB, NpeaycMoTpeHHbIM PI1/I.

6.1.4. JloBomguT MO0 CBENCHHS CTYACHTOB TpauK BBITIOJHEHUS YYEOHBIX padoT,
npenycMorpennsix PITI.


http://www.elibrary.ru/
http://webofscience.com/
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6.1.5. HeoOxomumo ¢ camMoro Havaja 3aHSATHH PEKOMEHJIOBAaTh CTYAEHTaM OCHOBHYIO H
JIONOJTHUTEIIBHYIO JIUTEPATypy U YKa3aTh ITyTH IOCTyIA K HEH.

6.1.6. Brauane uinum B KOHLE CeMecTpa JaThb CIHCOK BOIPOCOB MJii IOJArOTOBKH K
IPOMEKYTOUHOH aTTecTanuy (IK3aMeHy WU 3a4ETY).

6.1.7. Pexomenmyercst ¢akt o3zHakomsieHust cryaeHtoB ¢ PIIJI u rpadukom paboThl
NHCBMEHHO 3a()MKCHPOBATh MOIMCHIO CTYICHTA B JINCTE O3HAKOMJICHUS ¢ copepskanue PI1/I.

6.1.8. IlpenonaBarenu, BeAyIIMH JEKIHOHHBIE W MPAKTHUYECKUE 3aHATHS, JOJDKHBI
COTJIaCOBBIBAaTh TEMAaTWYECKUH IUIAH TNPAKTUYECKUX 3aHATHH, HMCIIOJIb30BaTh CEAWHYIO CHCTEMY
0003HaYEHMIA, TEPMHUHOB, OCHOBHBIX IMOHSITUN AUCIUTLTNHBI.

6.1.9. Ilpu moAroTroBke K JAOOPAaTOPHOMY 3aHATHIO IO IEPEYHIO OOBSBICHHBIX TEM

MpernoAaBaTeNilo HeOOXOIUMO YTOYHUTH IUIAaH UX MPOBEACHHUSA, MPOAyMaTh (OPMYIUPOBKU U
coJiepkaHue yueOHBIX BOIIPOCOB, BBIHOCUMBIX Ha 00CY>KJEHIE, 03HAKOMUTHCS C IEPEUHEM BOIIPOCOB
110 TEME CEMHUHApA.

B xozme cemunHapa BO BCTYNUTEIBHOM CIIOBE PACKPHITH MPAKTUYECKYIO 3HAYMMOCTH TEMBbI
CEMHHAPCKOT0 3aHSTHs, ONPEICIUTh MOPSIOK €ro MPOBEIEHUS, BpeMs Ha OOCYXIACHUE KaxIO0ro
yaeOHOro Bompoca. [IpumeHsss (QpPOHTAIBHBIA OMPOC JaTh BO3MOKHOCTh BBICTYIIHTH BCEM
CTyJIEHTaM, MIPUCYTCTBYIOITUM Ha 3aHSITHH.

B 3akimrounTenbHON YacTH CEMMHAPCKOI0 3aHATHUS CIIEAYeT IOJBECTH €r0 UTOTH: JaTh OLIEHKY
BBICTYIUIEHUH Ka)KI0Tr0 CTYJI€HTa U y4eOHOM IPYIIIbI B LEJIOM. PaCKpBITh MOJI0XKUTENbHbBIE CTOPOHBI
U HEJI0OCTAaTKU IPOBEIEHHOI'0 CEMMHAPCKOro 3aHATHs. OTBETUTh Ha BONPOCHI CTYJIEHTOB. BbiiaTh
3a/laHus JJI1 CaMOCTOSITENIbHOM pabOThI 110 MOATOTOBKE K CIEAYIOIEMY 3aHATHUIO.

Bo3MosxHO nTpoBeieHne 3aHATUH U aTTeCTaluil B TUCTAHIMOHHOM (hopMaTe ¢ NPUMEHEHUEM
CUCTEMbI JUCTaHIMOHHOro oO0yueHus: yHuBepcurera (CHO-LMS). [lopsanox mposeneHus padboT B
JUCTAaHIIMOHHOM (popMaTe yCTaHABIUBACTCA OTAEIbHBIMH PACHOPSDKEHUSIMHM IPOpPEKTOpa 1o
y4eOHOI paboTe W/ WU IICHTPOM y4eOHO-METOINICCKOM PabOTHI.

6.2 Meroanueckue yKa3aHus JAJIs1 00y4aIOMIUXCSI TI0 OCBOEHHIO M CIUTITHHBI

6.2.1. CTyneHT ¢ camoro Havyajia OCBOCHHS JUCIUILINHBI IOJDKEH BHUMATEITHHO O3HAKOMHUTCS
¢ paboueil mporpaMMoin JUCIUILTUHBL.

6.2.2. CtyneHTy HEOOXOAMMO COCTaBUTH JUIsd ceOsi rpaduK BBHIMOJHEHHUS y4eOHBbIX padoT,
npexycmorpeHHbix PIIJ] ¢ yuérom TpeOoBaHUM ApYyrux IUCHUIUIMH, M3Yy4YaeMbIX B TEKYILIEM
ceMecTpe.

6.2.3. [Ipu mpoBeneHNH 3aHATHA W MPOIEAYpP TEKyIIeH M MPOMEKYTOYHOW aTTECTAIMU C
UCIOJIb30BAaHUEM HHCTPYMEHTOB HH(OPMAIIMOHHON 00pa3oBaTeIbHON cpellbl JUCTAHIIMOHHOIO
obOpa3oBanus yHuBepcurera (LMS MocnonuTexa) kKak BO BpeMs KOHTaKTHOW pPabOTHI ¢
npernojiaBaTeseM, Tak U BO BpeMs CaMOCTOSTENbHOW paboThl CTYIEHT JOJDKEH 00eCreduTh
TEXHUUYECKYI0 BO3MOXXHOCTh JMCTAaHLUMOHHOTO MOJKIIIOUYEHHS K CHCTEMaM JUCTaHLMOHHOTO
oOyuenus. [Ipy OTCYTCTBHMM TakoH BO3MOXKHOCTH OOCYIHTh CHUTYallMI0 C IIperojaBaTesieM
JTUCIUTUIAHBI.

6.2.4. CamocrostenbHas paboTa SBISETCS OAHUM U3 BUAOB Yy4yeOHBIX 3aHsTuil. Llensb
CaMOCTOSITENIbHOM paboThl — MPAKTUUYECKOE YCBOEHUE CTY/IEHTaMHU BOIIPOCOB, paCCMaTPUBAEMBIX B
IIPOLIECCE U3YUEHUS TUCLUIUIMHBI.

Bunbl BHEayAUTOPHON CaMOCTOSITENNLHOM pabOTHI:

- CaMOCTOSITENbHOE U3YUYEHUE OTJENbHBIX TEM AUCLUIIINHBL

- IOATOTOBKA K JIEGKIIMOHHBIM 3aHSTHSIM;

- IOATOTOBKA K CEMUHApaM U MPaKTUYECKUM 3aHATHIM;

J11s1 BBITIOTHEHUS JIFOOOTO BUJIA CAMOCTOSATEILHON pab0Thl HEOOXOIUMO TIPOUTH CIIETYIONINE
JTalbl:

- OIIpeJIeIeHNE LIEJIN CaMOCTOSTENbHON padOThI;
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- KOHKPETU3allKsl TI03HABATCIILHOW 3a]au;

- CAMOOIICHKA TOTOBHOCTH K CaMOCTOSTEIbHOM paboTe;

- BBIOOP a/IGKBaTHOTO CcrIoco0a JACUCTBHS, BEIYLIETO K PEIICHUIO 33/1a4H;

- IJIAHUPOBAHKE PAOOTHI (CAMOCTOSITEIBHOM UM C TOMOIIBIO MPETIOIaBATEs) HAll 3aJ[aHUCM;

- OCYILECTBIICHHE B TIPOLIECCE BBIMOJIHEHUS CAMOCTOSTENBHON pabOThl CaMOKOHTPOJIS
(MTPOMEXKYTOYHOTO U KOHEYHOT'0) Pe3yJIbTaTOB PabOThI, U KOPPEKTUPOBKA BBIMOJIHEHHS PA0OTHI;

- pedutekcus;

- IPE3EHTAIUS] CAMOCTOSITEIIbHON pabOThI.

7. DoH/1 OLIEHOYHBIX CPEICTB

7.1  Meroabl KOHTPOJISI U OLEHUBAHUS Pe3yJbTATOB 00y4eHUs!
I[HH KOHTPOJIA YCIICBACMOCTH U KA4YCCTBA OCBOCHUA JUCHUIIIIMHBI HaCTOSIIJ.[efI HpOI‘paMMOfI

IIPElyCMOTPEHBI CIEAYIOIINE BUbI KOHTPOJIS:
- KOHTPOJIb TEKYIIEH ycreBaeMoCTH (TEKYIUN KOHTPOJIb);
- IPOMEXKYTOYHAsI aTTecTanus (3a4er).

7.2 Illlkana u KpUTEPUH OIEHUBAHHUA Pe3yJIbTATOB O0y4YeHHS TPH
NPOBeIeHNHU NPOMEKYTOYHOM aTTecTAlMI

IIIxana oneHUBaHUsA Kpurepun ouennBanus

BrinoniHeHs! Bce BUIbI yueOHON pabOThl, IPETyCMOTPEHHBIE
y4eOHbIM MIaHOM. CTYIEHT JIE€MOHCTPUPYET COOTBETCTBUE
3HAaHWW, YMEHMUH, HABBIKOB MPHUBEIECHHBIM B TabJIuIaX
nokaszaresieid, OmepupyeT MNPUOOPETEHHBIMU 3HAHUSMH,
3a4TeHO YMEHUSIMH, HaBbIKaMHM, NPUMEHSET HMX B CHUTYyalHsX
MOBBIIIEHHOH CIIOXKHOCTH. [Ipr 3TOM MOTYT OBITh 1OIYILIEHbI
HE3HAUUTEIbHbIE OLIMOKM, HETOYHOCTH, 3aTPYJHEHUS IpHU
AHAJIMTUYECKUX OIEpalnsX, IEPEHOCE 3HAHUN U YMEHUN Ha
HOBBIE, HECTAHIAPTHBIE CUTYaLlUH.

He BbimonHeH onuH uiu 0oJjiee BUAOB Y4eOHOW paboTHI,
MPETYCMOTPEHHBIX y4eOHBIM TJIaHOM. CryneHt
JIEMOHCTPUPYET HEMOJHOE COOTBETCTBHE 3HAHWUM, YMEHWH,
HAaBBHIKOB TPHUBEICHHBIM B  TaOMUIaX  TOKa3aTeleH,
Hezaureno JOTMYCKAIOTCS ~ 3HAYUTEIbHBIC  OIMIMOKW,  MPOSBIISCTCS
OTCYTCTBHE 3HAHWUW, YMCHUH, HABBIKOB IT0 PSIIy TTOKa3aTeleH,
CTYJICHT WCHBITBIBACT 3HAYUTEIbHBIC 3aTPyJAHCHHS IPHU
OTIEpUPOBAHUY 3HAHUSIMH U YMCHHSIMH TIPH KX TIEPEHOCE Ha
HOBBIC CHTYAIIUH.
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7.3  OueHo4HbIe cpeCcTBA

7.3.1. Texkyuuii KOHTPOJIb

CDopMa OTUETHOCTHU U TCKYLIETO

Bun pabotst
KOHTPOJIS
CaMocTosTenbHble paboThI (IIepeueHb OdopmiieHHbIE BBITOTHEHHBIE 3aJaHUS 110
MAaKTUYECKUX pabOT MpeCTaBIIeH B 1. TEMaM CaMOCTOSITEIILHBIX padoT,
3.4.1) MIPEAYCMOTPEHHBIX ITPOTPAMMOM TUCIIUILINHEI, C

OTMETKOM IIPENOAABATEII «3aUTEHOY, €CIIU
BBINOJHEHBI U 0)OpMIIEHBI Bce pa0OTHI.
KonTponpHas pabota (nmpumep 3ananuii B | [I[McbMEHHBIE OTBETHI Ha 3aJJaHKs] KOHTPOJIBHOM
MIPUIIOKEHUH 2) paboThI, MpelyCMOTPEHHON paboueit
MPOrPAMMOMN JUCUUILIMHBI C OLIEHKON
MIPENO0/IaBaTelsl HE HUKE «YJIOBIETBOPUTEIBHOY.
TecTbl (mpUMEPHI TECTOBBIX 3aIaHUM [IpaBuibHBIE OTBETHI HA JIBA BOIIPOCA U3 TPEX B
[PEICTABICHBI B IPUJIOKEHHUH 2) OJIHOM M3 BapHaHTOB TECTA.

7.3.2. [IpomexxyTouHas aTTecTanus

[TpomesxyTouHast aTTecTaiys - (3a4eT) MPOBOIUTCS 10 OmiietaM B ycTHOU (opme. Pernmament
IIPOBEJCHUS aTTECTalUU:

- BpeMs JJIs OArOTOBKU OTBETA Ha BONpockl He Ooiiee 40 MUH.;

- BpeMsI Ha OTBET Ha 3a/1aHHble BONpockl He Oosiee 10 MuH.

buner coctouT M3 ABYX TeOpeTHUYECKHMX BOMPOCOB. CHUCOK BONPOCOB IPHUBOJIUTHCS B
IIPUIIOKEHUU.



[Tpunoxxenue 1
TemaTuuecknii niian AucUNINHbI «HaHOTEXHOI0TMW) 110 HANIPABJIEHUIO MOJATOTOBKH
22.03.01 «MaTepuanoBeJeHre H TEXHOJOT UM MaTEPHATIOB»
(bakamaBp)

Buabl yueOHoii padoThl, ®opm
BKJII0OYAsl CAMOCTOSITEJIbHYIO Buabl camocrosiTe/ibHON padoThI bl
padoTy CTyIEHTOB, CTY/ICHTOB aTrrecT

Pasznen
U TPYA0EMKOCTh B Yacax anun

Cemectp
Heneasn
cemecTpa

n/n
J lg:/ Jlag | CPC | KCP | K.P. | K.IIL. | PTP | Pedepar | K/p | D | 3

Tema 1. BBogHast yacth. O01mas
XapaKTepPUCTUKA 00bEKTOB
HAHOTEXHOJIOTHH M CII0cO00B HX 7
MOJIy4YeHHusl.

OO01mas xapakTepuCcTHKa.
1. | Ucropuueckue npeanocbUIKU. 1-2 2 4
OCHOBHBIC TUIIBI HAHOCUCTEM, U
OCHOBHBI€ METOJIbI UX TIOJIYYCHHUS,
BKIItOUasi (PU3MUECKUE U XUMUYECKUE
MeTtoabl. Kiaccuduxanus meneBbix
MIPOJIYKTOB HAHOTEXHOJIOTHUH.

Tema 2. O0masi xapakTepucTHKa
(pu3uyeckux " XHMHYECKHX | 7
CBOIICTB HAHOYACTHII.

BbpoyHoBckoe apuwxkenue u auddysus
HAHOYACTHII, 3JIEKTPOHHOE CTPOCHUE
U DJIEKTPOIIPOBOJHOCTh HAHOYACTHLL.
[IpocTpancTBEHHAS CTPYKTypa
HAHOYACTHII, MarHuTHbIE "
ONTHYECKHUE CBOMCTBA.
MexaHuyeckue CBOMCTBA

2-4 6 4 12
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HaHOMaTEPHAaJIOB, TEPMUYECKHUE
CBOIicTBa HAHOYACTHI],
KaTaJINTHYECKHE CBOMCTBA
HAHOCHCTEM.

Tema 3. @Ousnko-xuMMHYECKHE
CBOMCTBA JIBYMEPHbIX HAHOCHCTEM.
TepMoanHaMHUYECKUE OCOOEHHOCTHU
HAHOIIJIEHOYHBIX CHCTEM, CII0CO0
MOJIyYEHUs] HAHOTVIEHOYHBIX CHCTEM,

4-6 12
MOPUCTBIE  CHUCTEMBI,  IPOLIECCHI
ajcopOIMM B ME3OMOPUCTHIX U
MUKPOIIOPUCTBIX CUCTEMaX.
PaccmarpuBarorcs METO/IbI
MOJTyYEHUsI HOPUCTHIX aJICOPOCHTOB.
Tema 4. ®OU3HKO-XUMHYECKHE
CBOMCTBA TPeXMepHbIX
HAHOCHCTEM.
TepmoanHamMuueckue
3aKOHOMEPHOCTH TOMOTE€HHOTO
o0Opa3oBaHUs u pocrta
HaHOKJIACTEPOB, reTepOreHHOe
o0Opa3oBaHue HaHOKJIaCTEPOB,
CKOPOCTh oOpa3oBaHUs 6-8 12

HaHOKJIacTepoB. McTopusi OTKpBITUS
byiiepeHoB, CTpOCHHUE U CHHTE3
bynaepeHos, SHAO0ApaTbHbIC
KOMILJIEKCBI GbynepeHos,
dbusnueckue cBoiicTBa (YIIIEPEHOB,
XUMUYECKHE CBOMCTBA (yJIJICPEHOB,
MPUMEHEHUE (bynnepeHos,
METaJUTNIECKHE HAHOYACTHIIBI,
MHUKPOIMYJIbCHSL.
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Tema 5. CoBpeMeHHbBIE
METO/IbI HCCJIeT0BAHUS
HAHOYACTHII ¥  HAHOCTPYKTYP,
NpaKkTu4ecKoe NnpuMeHeHHe
HAHOMATEPHAJIOB.

MeTtonasl HCCIIEI0BaHUS
HAHOYACTHI] WHAHOCTPYKTYp, TaKue
KakK CKaHUpYIOIIas 30H10Bas
MUKPOCKOIIHS, 9-11 | 12 12
HaHooTomuTOorpadus, IEKTPOHHAS
MHUKPOCKOIIHSI.

O6nactu MIPUMEHEHUS
HAHOMATEPHAJIOB,  HCIIOJIb30BAHUE
HaHOMAaTEPHAIIOB B
MaIIMHOCTPOCHUH, JJICKTPOHUKE, B
SHEPTeTHKE, Ha TpaHCIIOpTE,
pruOOpPOCTPOCHUH, XUMHUYECKON
OTPOCITH, CTPOUTEIHCTBE, MEAUIIHHE

Tema 6. JKoJormueckKue
ACHEKThI NpuMeHeHUs
HAHOTEXHOJIOTHIA.

DKOJOTHYECKHE PUCKH,
CBS3aHHBIE C  HCIIOJIb30BaHUEM
HaHoMaTtepuanoB. [lonoxxurensHoe U
OTpHUIIATEIILHOE OMOJIOTUYECKOe 12-18 | 4 | 24 20
BO3JICiCTBHE HAaHOMAaTEPHAJIOB,
MEXaHM3MbI TOKCHYECKOTO JIEHCTBUS
HAHOMAaTepHAaJIOB Ha KJIETKY, OCTPOe
TOKCHYECKOE BO3JICHICTBHE
HAHOYACTHI] HA MJICKOIMTAIOIIHNX.
Bcero yacoB mo gucuuninHe 36 | 36 72




[Tpunoxenue 2

®OHJA OHEHOYHBIX CPEACTB IO JUCIUIIVIMHE

«HaHoTeXHOJIOTHN»
Hanpasnenue noarotoBku
22.03.01 MaTepuaJjioBeieHHe U TEXHOJOTHH MATEPUATIOB
O6pa3zoBarenpHas mporpamma (mpoduitb MOATOTOBKH)
O06opynoBaHue M TEXHOJIOTMHM CBAPOYHOI0 MPOU3BOACTBA

IIpumep KOHTPOJIBLHOH PadOTHI

Bapuant No 1

. Kakyto cTpykTypbl UMerOT (ynepeHbl?

. Kakyto hopmy nmeet monekyna dymiepena Cgo?

. Kakue BunpI cBsi3u mpucyTcTBy1oT B MoJiekyie Cgo?

. Uem onpenensroTcs ONTUYecKue cBorMcTBa (hyaepeHoB?

. Uro Takoe 3(heKT 00paTHOr0 HACKHIIIAEMOTO MOTJIONIEHUS cBeTa?
. UeM OHHMOHBI OTIIMYATHCS OT PYIIEPEHOB?

. Kak nonmyunts u3 pynnepena suaodapan?

. Uro takoe ¢pynineput?

. Kakue kpucrannmyeckue pemerku ObIBatoT y QyIepuToB?

10. Yto Takoe dymiepuani?

O 00O NO DN B~ W —

Bonpocsl k 3auery

1. YacTuiibl, OTHOCAUIUECS K OAHO- ABYX- U TPEXMEPHBIM HAHOOOBEKTaM.

2. OTnuuus aTTpuTOpa U CUMOJIoNepa.

3. Marepuaiisl, nojry4yaeMble ITPU AETOHAITMOHHOM CUHTE3E.

4. JlocToMHCTBA M HETOCTATKHU MJIa3MOXUMHUYECKOTO CI0C00a MOTydeHHUs
HAaHOPa3MEPHBIX YACTHLI.

5. Kpnoxumuuecknii CUHTES.

6. bpoyHOBckoe nBHkeHHE. OmpenesieHHe CPEAHEro CABUTAa MHUKPOYACTHIIBI TPH
OpOYHOBCKOM JIBM>KCHHH.

7. ®akTophl, OO0YyCIaBIMBAIONINE CEIUMEHTAIMOHHO-TN(PYy3nOHHOE paBHOBECHE,
ypaBHEHHE.

8. DIIEKTPOHHOE CTPOECHHE HAHOYACTHI] B «MOJICIIH JKEIIE».

9. N3MeHeHue HIEKTPONPOBOAAIINX CBONCTB METAJUIMYECKUMX HAHOYACTHL] MpHU
YMEHBLIEHUH UX pa3MepoB. CBsA3b C 3JIEKTPOHHBIM CTPOCHHUEM.

10. T'eomeTpuueckre KOHPUTypallK, XapakTEpHbIE AJI1 PACIOJIOKEHUS aTOMOB B
HAHOKJIACTEPAX MaJbIX Pa3MEPOB.

11. JIurangHplid MeTAUIMYECKUM HaHOKJIAcTep. Konam4yecTBO aTOMOB B Ap€ 3TOTO
KJIacTepa.
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12. 3aBucuMOCTh MeX 1y pa3MepaMu GeppOMArHUTHBIX HAHOYACTHUI] M KOIPILIUTUBHOMN
CHUJIOMN.

13. HanokpuCTanImyecKui CruiaB, €ro MarHUTHBIE CBOMCTBA.

14. OTnrursg ONTUYECKUX CBOMCTB, IPOBOIASIINX OT HEMPOBOASIIMX HAHOYACTHII.

15. CepxmiacTUYHOCTh. MaTepHalibl CO CBEPXIUIACTUYHOCTBIO.

16. 3aBUCUMOCTH TEMIEpaTyphl TUIABICHUS HAHOYACTHUIL OT UX Pa3MEpOB.

17. OCHOBHBIE MOJOXKEHUS MYJIbTUIUIETHON TEOPUHU KaTaln3a.

18. O6macTh MUTpAIK COTJIACHO TEOPUU aKTHUBHBIX aHCAMOJICH.

19. CymHOCTh DJEKTPOHHOTO U TEOMETPUYECKOTo dSPPEKTOoB B  Karaause
HAHOYACTUIIAMH.

20. OnpeneneHne MOBEPXHOCTHOW TIJICHKU. Y CJIOBHSI 00pa3oBaHUs MOBEPXHOCTHOM
TJIEHKH.

21. MonsipHas miomaib.

22. [IpuBeauTe NPUHIUIIHAIBHYIO CXEMY «BECOB JIaHTMIOpA.

23. [lepeuncnure BUABI SIMUTAKCUAIIBHOTO POCTA.

24. O06bemMHas IOPUCTOCTh U YJeIbHAs TOBEPXHOCTD.

25. Buapl op B MOPUCTHIX TEJAX.

26. Ancop6iusi. OcoOOCHHOCTH 3arOTHEHUST ME30II0p MOJIEKYJIaMu ajicopOara.

27. Cnocob nony4eHust akTUBUPOBAHHOTO YTJISI.

28. Hukens Penes. [lonyuenue.

29. Vcnionp30oBaHNe KalWLISPHBIX CBOIMCTB YIJIEPOJHBIX HAHOTPYOOK.

30. Ilomy4yenrie HAaHOTPYOOK HA OCHOBE OOpa U a30Ta.

31. HeobOxonumble ycioBUsS MJii CaMONPOM3BOJIBHOTO MPOTEKaHMs Ipoliecca
KOHJICHCALU Y.

32. UNzobpazure u 00BACHUTE TpadUUYECKyI0 3aBHCHUMOCTh W3MEHEHHUS SHEPTUU
['u66ca npu 06pazoBaHUU 3apobiilia HOBOU (pa3bl OT €ro pajauyca.

33. YpaBHeHHE IJIs1 pacdeTa KpUTUYECKOTO pa3Mepa 3apoIblIiia.

34. YpaBHeHue 715 pacdeTa KpUTHIECKON YHEPTUH 3apOABIIIIe00pa30BaHuUS.

35. CtpoeHue MoJieKyJ PyJiepeHoB.

36. YcnoBusa cuHTe3a (yiepeHOB B METOJE€ TEPMHUUYECKOrO MCIapeHusi rpadura B
DIEKTPUYECKOUN AyTeE.

37. Cnocob BwiaeneHus: PyUIepEeHOB Pa3IMuHOTO COCTaBa U3 QyepeHcoepKaiien
CaXKH.

38. DHpo3panbHBIe KOMITIEKCH (ysuiepeHoB. [lomydenue.

39. ®usnyeckue cBOKCTBA (PYIICPEHOB.

40. XuMuueckre CBOMCTBa QyIIIIEPEHOB.

41. CnocoObl MoTy4eHus HAHOPA3MEPHBIX YACTHUIl METAJUIOB B PaCTBOpPAX.

42. ®akTop KpUTHYECKON KOHIIEHTPALUU MULIEIIIIO00pa30BaHUsI.

43. HanocTpyKTypbl BO3HUKaroIue B pacteopax [TAB.

44. TlonsiTHE O COMOOMIU3ALIUU.

45. WN3o0pa3ure W TNOSCHUTE NPUHIUIHAIbHYIO CXeMy paOOThl pPacTpOBOIO
AJIIEKTPOHHOI'O0 MUKPOCKOIIA.

46. [1puHuun paOoThl CKAHUPYIOIIETO TYHHEIBHOTO MUKPOCKOTIA.
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47. Ha3oBuTe M MOSICHUTE OCHOBHBIE CTaaAud (POTONUTOTrpapuUecKoro mporecca
W3FOTOBJICHHSI HHTETPAJIBHBIX MUKPOCXEM.

48. N300pa3ure u MOSCHUTE MPUHIUIHUATBHYIO CXeMy pabOThl MPOCBEUYMBAIOIIETO
AIIEKTPOHHOI'O0 MUKPOCKOIIA.

49. Kak npucyrctBre QyuiepeHOB B CMa304YHOM MaTepuae CllocoOOCTBYET CHUKEHUIO
CWJIbI TPEHUS U a0pa3UBHOTO U3HOCA.

50. IIpuunHbl, IO KOTOPHIM YMEHBILIAETCS BEPOSITHOCTh «CXBATBIBAHUS» TPYLIMXCS
MOBEPXHOCTEHN IPU UCIIOJIB30BAaHUU (PYJUIEPEHOB B CMa30YHOM MaTepHale.

52. IlonsiTe 0 HaHOKaOene.

53. CBoiicTBa 31EKTPUUECKOI MPOBOJIUMOCTH HAHOTPYOKH ¢ XMpanbHOCTHIO (8, 0).
54. CBoiicTBa JMEKTPUYECKOI MPOBOJUMOCTH HAHOTPYOKH C XUpAIbHOCTHIO (7, 1).
55. IloHsiTHE O XMPATBLHOCTH HAHOTPYOOK.

56. IlepcnieKTUBHbBIE HAIpaBJICHUS MPUMEHEHUsS HAHOTPYOOK Ha TPAHCIOPTE U B
YHEPreTHUKE.

57. AykceTnueckue MaTepuasbl, MEXaHU3M MPOSBICHUSA ayKCETUIECKUX CBOWCTB.

58. IlepcriekTrBHBIC 00JACTH MPUMEHEHHUSI HAHOTPYOOK B CO3/IaHUM HaHOPa3MEPHBIX
MalIuH U MEXAHU3MOB.

59. CpoiicTBa onTHUECKUX (GUIBTPOB HA OCHOBE (DYJJIEPEHOB.

60. CoiicTBa HAaHOTPYOOK, MO3BOJISIOLIUE UCIIOIb30BaTh UX B KAUECTBE COPOEHTOB B
bunpTpax.

61. CyuHocTh NEPCHEKTUBHOTO MPUMEHEHHS] HAHOTPYOOK IJIsi 3aXOPOHEHUS
PaANOAKTUBHBIX OTXO/OB.

62. CriocoObl NPOHMKHOBEHHSI HAHOYACTHUL BHYTPb )KMBON KIICTKH.

63. OnpeneneHre SKOTOKCUKOJIOTHH U €€ OCHOBHBIE HAIIPaBJICHUS.

64. OOBEKTHI U3yUEHUSI HAHOTOKCUKOJIOTUH.

65. [IpuMephl OJIOKUTETBHOTO0 OUOJOTUYECKOTO AEHCTBUSI HAHOMATEPHAJIOB.

66. MexaHn3Mbl TOKCUYECKOTO AEHUCTBHSI HAHOYACTHUL] HA KIIETKY .

67. Mexanu3mbl 00pa30BaHMs CBOOOJIHBIX PAJUKAIOB C YYACTHEM METATMYECKUX U
YTJIEPOJIHBIX HAHOYACTHII.

68. [IpuMepbl TOKCUYECKOTO JIEUCTBUSI HAHOMATEPHUAJIOB HA MIICKOTTUTAIOIIIKX.

IIpumeps! TeCTOBBIX 3aJaHUM

1. YkaxuTte npaBUIbHBIN NOPSAIOK BO3pACTAHUS pa3MEPOB YACTHIL:
A) 1A 1 MM, 1 MxM, 1 BHM.

B)1um, 1A, 1 MxM, 1 HM.

C)1A,18am,1 MM, 1 Mm.

D) I mxm, 1A, 1M, 1 MMm.

2. ITo n — MepHOCTH HAHOTPYOKHU MOKHO OTHECTH K HAHOOOBEKTAM:
A) OJTHOMEpHBIM.

B) /IBymepHbIM.

C) TpexMepHBIM.
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D) KanumisipHbIM.

3. [Ipu momy4eHnr HAHOYACTHUI] METOJIOM JAUCTICPTUPOBAHUS BO3MOKHO:
A) CoxpaHeHne CTpYKTYpbl HCXOAHOTO MaTepuara.

B) OGpa3oBanue 4acTHI] C HOBBIM XUMUYECKHUM COCTaBOM.

C) O6pa3zoBanue CIJIaBOB.

D) O6pazoBanue yacTHIl ¢ pasmepamu MeHee 1 A.



