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

Lenbto ocBoeHUs AMCUUILINHBI « HaHOTEXHOMOTMIY SBISETCS MOATOTOBKA K JIESTEIBHOCTH,
CBA3aHHOM C peanu3aleil yHHKAJIbHBIX CBOWCTB HAHOPA3MEPHOIO COCTOSHHUS BEIIECTBA B
NOTPEOUTENHLCKUX CBOWCTBAX MAaTEPHAIOB KOHCTPYKIIMOHHOTO M ()YHKIIMOHAIBHOTO HA3HAYCHHUS.

3amadeil 0CBOCHUS MUCHUILIMHBI «HaHOTEXHOIOTHNY SBIISACTCS M3YYCHHE TEOPETUUCCKUX
OCHOB (OpPMHUPOBAHUS YHHUKAJIBbHBIX CBOICTB HaHOPa3MEpHOTO COCTOSHHSA BeUIeCTBa U
COBPEMEHHOT0 apceHalla TEXHOJIOTMYECKUX MPUEMOB UX MPAKTUYECKOTO MPUMEHEHUS.

ObOyyenne mno auctuiuimHe «HaHoTexHomormm» HampaBieHO Ha (GOPMUPOBAHUE
y o0yvarommxcss  CICNYIOINIMX  KOMIleTeHIui B cootBerctBUM ¢ @I'OC  22.03.01
«MarepuanioBeiecHHe U TEXHOJOTUU MAaTepUAIOB», YTBEPKAEHHBIM MpUKazoM MuHOOpHAYKH
Poccuu ot 09.08.2021 N 727:

Koa v HanmenoBanue KOMIeTeHIINH HNHIuKaTOPHI 10CTHKEHUS
KOMIIETEeHI[M U
VYK-1. CiocobeH ocymiecTBIsITh MOUCK, NVYK-1.1. Ananuzupyer 3aauy, BbIJIEISS €€

KPUTUYECKHUI aHAlIM3 U cuHTe3 MH(opMaluy, | 6a30Bble COCTABISAIOLIME.
IPUMEHSTh CUCTEMHBIN TOIXO/ ISl pELICHUS]
IIOCTaBJICHHBIX 33/1a4. NYK-1.2. OcymiecTBisieT HOUCK, KPUTUUECKH
OLIEHUBAET, 000011aeT, CUCTEMATU3UPYET U
panxupyeT nuHpopmaluio, Tpedyemyro s
peleHHs TOCTaBICHHOM 3ajauu.

MNVYK-1.3. PaccmarpuBaet u npeajaraet
palMoHaIbHBIC BAPUAHTHI PEIICHUS
MOCTaBJICHHOW 3a/1a4M, UCTIONb3YS
CHUCTEMHBIN MOJIX0/1, KPUTUYECKU OIEHUBAET
UX TJOCTOMHCTBA U HEJOCTaTKHU.

YK-6. CriocobGeH ympaBisiTh CBOMM NYK-6.1. icnonb3yeT HHCTPYMEHTHI U
BpPEMEHEM, BBICTPaUBATh U PEan30BbIBATh METO/Ibl YIPABJICHUSI BPEMEHEM IPH
TPACKTOPUIO CaMOPAa3BUTHA Ha OCHOBC BBIITOJITHCHHUU KOHKPETHBIX 3aaa4, IPOCKTOB,
IPUHIUIIOB 00pa30BaHMs B TeUEHHE BCel IpU JOCTHKEHUH OCTaBJIEHHBIX Lieen
JKHU3HU.

NYK-6.2. Onpenenser NpUOPUTETHI
COOCTBEHHOM NeATEIbHOCTH, TUYHOCTHOTO
Pa3BUTHA U TPO(PECCUOHATBHOTO POCTa

NYK-6.3. JleMoHCTpUpPYET TOTOBHOCTH K
HOCTPOECHUIO MPO(PECCHOHATIBHON Kapbephl U
OIIPEIETICHUIO CTPATETUH
npo¢ecCHOHaIbHOI0 Pa3BUTHUS Ha OCHOBE
OILIEHKHU TpeOOBaHMIA PBIHKA TPYAA,
MPEUI0KEHUI phIHKa 00pa3oBaTeIbHbBIX
YCIYT M C YIETOM JIMYHOCTHBIX

ITK-1 Crioco0€eH BBITOIHATE KOMILJIEKCHBIE UIIK-1.1 3naer: uenu u 3a1a4u TPOBOJIUMBIX
WCCJICIOBAHMS M UCTIBITAHUSI MAaTEpUAIOB HCCTIE0BaHUM, METO/IBI IPOBEICHUS
(u3menuit), 00pabaThIBaTh, AaHATM3UPOBATH U | SKCIIEPUMEHTOB U HAOIIOACHUIA, 00001IIeHIS
IIPEACTABIISTH PE3YJIbTAThI 1 00paboTKH MHPOpPMAIUY;

HIIK-1.2 YmeeT: mpoBOIUTH HAOIOACHUS U
HU3MEPEHHUS, COCTABIIATH OTUETHI 110

pe3yJibTaTaM MPOBEICHHBIX SKCIIEPUMEHTOB,
00pabaThIBaTh U MPEACTABIATh MOTYUYCHHBIC




pe3yibTaThl,

NIIK-1.3 imeeT HaBBIKK MPOBEIACHUS
WU3MEPCHHUI U HaOII0IeHUH, 00pabOTKH
pe3yIabTaTOB, COCTABIICHUS OTYETOB U
IIPEICTABIICHMS] IOJYUYEHHBIX TaHHBIX
[1K-2 CriocobeH ocyiecTBIsATh BEIOOD NIIK-2.1 3naer: MeTaIn4ecKkue u
MaTE€pHaJIOB U TCXHOJIOIHYCCKHUX IIPOLIECCOB HEMETAJNINYECKUE KOHCTPYKLIMOHHBIE U
JUTSL TIOJTYYEHHUSI 33JJaHHOTO KOMIUIEKCa
CBOMCTB

WHCTPYMEHTAIIBHBIC MaTEPHAIIBI, UX
CBOICTBa, CIOCOOBI YIIPOUHEHUS,
TEXHOJIOTMYECKHE BOZMOKHOCTHU
TEPMUYECKON 00pabOTKH, METOIbI
IPOBEJCHUS CTPYKTYPHOI'O aHAIN3a U
OTIpeIeJICHUS! IKCILTyaTallHOHHBIX CBOWCTB
JieTae 1 THCTPYMEHTOB

NIIK-2.2 YMmeer: BbIOMpaTh MaTepUaibl AJs
JieTajeil MalyH, MprOOpPOB U HHCTPYMEHTOB,
BUJI TEPMUYECKOI 00pabOTKH, TPOBOIUTD
CTPYKTYPHBIH aHAJIN3 U U3MEPEHUS
HoKa3aresiel, XapakTepu3yoLIX
9KCIUTyaTallMOHHbIE CBOMCTBA JeTajel u
MHCTPYMEHTOB, YCTaHABINBATh MPUYHHBI UX
OTKJIOHEHHMS OT 33JjaHHbIX [1aPAMETPOB;

HIIK-2.3 NmeeT HaBBIKK: BBIOOpA
MaTepHaJIOB JIsl Pa3IMYHbIX U3, BU]
TEPMHUYECKON 00pabOTKH, MPOBEICHUS
CTPYKTYPHOI'O aHAJIN3a, U3MEPEHHUS
II0Ka3aTeliel, XapaKTEPU3YIOIIUX
AKCIUTyaTallMOHHbBIE CBOMCTBA J€Taeh U
WHCTPYMEHTOB, YCTAHABIIMBATh MPUYUHBI UX

OTKJIOHCHHS OT 3aJaHHBIX IMapaMCTPOB

2. MecTo IMCUHMILIMHBI B CTPYKTYpe 00pa3oBaTeJibHOM MPOrPaMMbl

JluciumianHa OTHOCUTCS K 3JIEKTHBHOM dacTu 010ka b1 «luctummuael (MOTyITH ).
JlucuunianHa B3auMOCBsI3aHa JIOTHYECKU U COAEPKATEIbHO-METOJUYECKU CO CIEIYIOIUMU
aucuurimHaMu U npaktukamu OOIT:
B o6s3atenprol yactu (b 1.1):
-XUMuUsl MaTepUaoB.

B wactu, popmupyemoit yuactHukamu odpasoBarenbHbix oTHomenui (b1.2):
-Br160p MaTepuaioB It ©U3TOTOBIICHUS H3/ICITHS;



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

. Kosmuecro | CemecTpsl
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.3a4er/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. OO0lIasi XapaKTepPUCTHKA OOHEKTOB HAHOTEXHOJIOTMHA M
CIoco00B MX MOJIy4YCHHS.
OO6mas xapaktepuctuka. Mcropudeckue mnpeanocbuikd. OCHOBHBIC THUIBI HAHOCHUCTEM, U
OCHOBHBIE METOJIbI UX TOJTYUYEHUS, BKIItoUas Gpundeckue u xumudeckue Metoel. Kinaccuduxarms
LEJIEBBIX MTPOAYKTOB HAHOTEXHOJIOTHH.

Tema 2. O6mas xapakTepucTuKa pu3nyecKNX 1 XUMHYECKUX CBOMCTB HAHOYACTHI.

bpoyHoBckoe aBwxkenne u  auddy3us  HaHOYACTHI, DJIEKTPOHHOE CTPOCHHE U
AJIEKTPONPOBOIHOCTh HaHOYacTULl. [IpocTpaHCTBEHHas CTPYKTypa HaHOYACTHIl, MarHUTHBIE U
ONTUYECKHUE CBOMCTBAa. MeXaHMYECKHE CBOWCTBA HAaHOMAaTEpUAIOB,TEPMHUECKHNE CBOMCTBA
HAHOYACTHII, KaTaJJUTHUECKHE CBOICTBA 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 METO/IbI TIOTYYEHUS IIOPUCTHIX aZICOPOCHTOB.

Tema 4. ®u3nKo-XMMHYECKHE CBOMCTBA TPeXMEPHbIX HAHOCHCTEM.

TepmoauHaMu4eckue 3aKOHOMEPHOCTH FOMOTE€HHOTO 00pa30BaHMs U POCTa HAHOKJIACTEPOB,
reTeporeHHoe oOpa3oBaHME HAHOKJIACTEPOB, CKOPOCTh 00pa3oBaHUs HaHOKJIAcTepoB. McTtopus
OTKpPBITHSL  (DYyJJIEPEHOB, CTPOEHHWE U CHHTE3 (YJUIEPEHOB, BSHIO03JpaJbHbIE KOMILIEKCHI



dymiepeHoB, ¢u3MUecKue CBOICTBa  (PyIEpeHOB, XUMHUYECKHE CBOWCTBA  (YJUIEPEHOB,
NpUMEHEHHE QYIUICPECHOB, METAITIMYECKHE HAHOYACTHIIBI, MUKPOIMYJIbCHSL.

Tema 5. CoBpeMeHHbIE MeTOAbI MCCJIEIOBAHHUS HAHOYACTHII M HAHOCTPYKTYP,
NpaKkTHYecKoe PUMeHeHHe HAHOMATEePHAJIOB.

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

O6yactTd  TpUMEHEHHUS  HAHOMATepUasioB,  HCIOJb30BaHHE  HAHOMATEpUaJOB B
MaIIMHOCTPOCHHUH, IEKTPOHUKE, B YHEPreTUKE, HA TPAHCIOPTE, MPUOOPOCTPOCHUH, XUMUYECKOH
OTPOCIH, CTPOUTEIHCTBE, MEUIIIHE.

Tema 6. JkoJiornyecKne aceKThl MPUMEeHEHUsI HAHOTEXHOJIOTHid.

DKOJIOTHYECKUE PUCKH, CBS3aHHBIC C UCIOJIb30BaHHEM HaHoMarepuasoB. [lomoxurensHoe 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/mpakTHUECKUE 3aHITUS

[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 3anatne Ne6 «Murpanus HaHOYACTHI] B OKPYIKAIOILEH CPEIe».

[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 «MeTobl OnpeiesieHHs] HAHOYACTHUIL B OKPYIKAIOIIEH cpesie.

[Tpaktruyeckoe 3anstue Nel3 «bpoyHoBckoe BukeHHE 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.Bonkos I'.M. Hanorexnonorusi B MammmHocTpoeHnu: yueonuk. — M.: THOPA-M, 2019. —
307 c.-Ha caiiTe Znanium.com

4.2  JlonmoJHUTeJbHAsI JUTepaTypa

1.Boskog I'.M., 3yeB B.M. Marepuanosenenune: yueonuk,Pazaen V, Hanomarepuainsl. - M.:
«Axanemus», 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 o0yueHusi yHuBepcutera (CHO-LMS) Ha ocHOBe pa3paboTaHHBIX
Kaeapoii 31eKTpOHHBIX 00pa3oBaTesibHBIX pecypcoB (DOP) no Bcem paszzaenam NporpamMmal:

Hazanue D0P Ccblika Ha Kypce

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

4.4  JluneH3HOHHOE | CBOOOJTHO  pacmpocTpaHsieMoe NMporpaMMHoe
o0ecreuenue

\e | HaumenoBanu | Pazpadoruyux I1O | locTynHocTh Ccbliika Ha Enunblii peectp
e (nmpaBoobJiagarten | (IMIEH3UOHHOE, | POCCHHMCKUX MPOrpamMM JJisi
b) cB00OIHO 9BM u B/l (npn Haanuun)
pacnpocTpanseM
oe)

1. | Moii O¢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
Koncynprantllntoc P floctymito
JIEKTPOHHO-0M0JIMOTEYHbIE CHCTEMbI
1 Jlanpb https://e.lanbook.c JlocTymiHa B ceTH

om/ Wurepuer 6e3



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/

OTpaHUYCHUU

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

IIpodeccuonasibublie 6a3bl JAHHBIX

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

(eLIBRARY.RU)

Web of Science Core Collection — | http://webofscience.com JlocTymHO
MoJIMTEMaTHIeCKast peepaTuBHO-
2. | Guénuorpadpuyeckas u
HAyKOMETPHYCCKast
(bubamomeTpuueckas) 0aza TaHHBIX

S. MarepuajJbHO-TEXHHYECKOE o0ecreyeHue
Homep Oo0opynoBanue
ayJIUTOPUHU
1313 HoyTt6yk, npoekTop, s3kpaH
6. MeToauveckue peKOMeHIAlNH

6.1 Meroanueckue peKOMEeHIANUM ISl PENoAaBaTe/Isl 0 OPraHu3anuu
00y4eHust

6.1.1. IlpenonaBarenb OpraHusyer MpenoJaBaHWe TUCHUIUIMHBI B COOTBETCTBUU C
TpeOoBanusiMu "[lonoxkeHuss 00 opraHu3anuu 00pPa30BATEILHOIO Ipolecca B MOCKOBCKOM
MOJUTEXHUYECKOM YHUBEPCUTETE U ero (punnanax", yTBepKAEHHBIM PEKTOPOM YHUBEPCHUTETA.

6.1.2. Ha mepBOM 3aHATHHU TpeENojaBaTellb JOBOJUT O CBEJCHHS CTYICHTOB COJEpIKaHHUE
paboueit mporpammbl auctuiuinael (PII]) uw mpemocTtaBisieT BO3MOXKHOCTH O3HAKOMIICHHUS C
IIPOrpaMMoi.

6.1.3. IIperoaBarens 0cCOOCHHO OOpaliaeT BHUMaHUE CTYJCHTOB Ha!

- BUJBI U (OPMBI NPOBENEHUS 3aHATHNA MO JUCHUIUIMHE, BKJIIOYAs MOPSJIOK MPOBEICHHS
3aHATUN C MPUMEHEHHEM TEXHOJOTHH JAMCTaHIMOHHOTO OOYYEHMSI M CHCTEMbI JUCTAHIIMOHHOIO
o0yuenus yausepcurera (C1O Mocnonutexa);

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

- @Qopmy, colepkaHHe U TOPAIOK TMPOBEACHUS IPOMEKYTOUHOM aTTecTallud B
COOTBETCTBUH € (DOHJIOM OLIEHOYHBIX CPEJCTB, MpeaycMoTpeHHbIM PIT/I.

6.1.4. JloBomguT MO0 CBEOCHHS CTYACHTOB TpauK BBITIOJHEHUS YYEOHBIX padoT,
npenycMorpenssix PIT/I.

6.1.5. HeoOxomumo ¢ camMoro Havaja 3aHSATHH PEKOMEHIIOBATh CTY/JCHTaM OCHOBHYIO H
JIOTIOTHUTEIBHYIO JIUTEPATYPy U yKa3aTh IIyTH JOCTYIA K HEH.


http://www.elibrary.ru/
http://webofscience.com/
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6.1.6. Brauane uinm B KOHLE CeMecTpa JaThb CIHCOK BONPOCOB MJI IOJATOTOBKH K
IPOMEKYTOYHOM aTTecTanuu(IK3aMeHy WK 3a4éTy).

6.1.7. Pexomenmyercst ¢akt o3zHakomsieHust cryaeHtoB ¢ PIIJI u rpadukom paboThl
UCbMEHHO 3a(hUKCHPOBATh MOAINUCHIO CTYI€HTA B JIMCTE O3HAKOMIIeHUs ¢ cogepkanue PII/I.

6.1.8. IlpenonaBarenu, BeAyIIMH JEKIHOHHBIE W MPAKTHUYECKUE 3aHATHS, JIOJDKHBI
COIJIACOBBIBaTh TEMATUYECKUH IUIAH NPAKTHUECKUX 3aHATHH, HCIIOJIB30BaTh EIUHYIO CHCTEMY
0003HauEHMIA, TEPMHUHOB, OCHOBHBIX IMOHITUN AUCIUTLTHHBI.

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

IpernoAaBaTeNto HeoOXOIUMO YTOYHUTH IUIAaH HUX MPOBEACHHUSA, NPOAyMaTh (OPMYIUPOBKU U
coJlep)kaHue Y4YeOHBIX BOIPOCOB, BBIHOCHMBIX Ha OOCYXJEHHE, O3HAKOMHUTHCS C IepeuHEM
BOIIPOCOB I10 TEME CEMUHApA.

B xozme cemMuHapa BO BCTYHNUTEJIBHOM CIIOBE PACKPBITh MPAKTUUECKYIO 3HAYMMOCTH TEMbI
CEMHUHAPCKOI0 3aHSTHUs, ONPEICIUTh MOPSAIOK €ro MPOBEICHUS, BpeMs Ha OOCYXIACHUE KaxXIO0ro
yaeOHOro Bompoca. [IpumeHsss (QpPOHTAIBHBIA OMPOC JaTh BO3MOXKHOCTh BBICTYIIHTH BCEM
CTYyJIEHTaM, IPUCYTCTBYIOLIUM Ha 3aHITHH.

B 3axirounTenbHON 4acTH CEMHUHApCKOIO 3aHATHS CielyeT MOJBECTH €ro WTOrH: JaTh
OLICHKY BBICTYIUIEHUH Ka)KJJOTO CTYJEHTAa U y4eOHOU IpyIIibl B LIEJIOM. PacKpbITh MOJI0KUTEIbHBIE
CTOPOHBI M HEIOCTATKU MPOBEJCHHOIO CEMUHAPCKOro 3aHATHS. OTBETUTh HA BOIPOCH! CTYIEHTOB.
Briiate 3amanust 17151 CaMOCTOATENBHOMN pabOoTHI 10 MOATOTOBKE K CIIEIYIOIIEMY 3aHSATHIO.

Bo3MosxHO ITpoBeieHne 3aHATUH U aTTeCTaluil B TUCTAHIMOHHOM (hopMaTe ¢ IPUMEHEHUEM
CUCTEMbI JUCTaHIMOHHOro o0yueHust yHuBepcurera (CHO-LMS). [lopsanok mposeneHus padboT B
JUCTAaHIIMOHHOM (popMaTe yCTaHAaBIMBACTCA OTAEIbHBIMU PACHOPSIKEHUSMU HPOpPEKTOpa IO
y4eOHOI paboTe W/ WU IICHTPOM y4eOHO-METOINICCKOM PabOTHI.

6.2 Meroanueckue yKa3aHusl JAJIs1 00y4al0NIUXCsI M0 OCBOCHHUIO U CIUNIMHBI

6.2.1. CrymeHT ¢ caMOro Hadvaja OCBOCHHUS JTUCIUIUIMHBI JIOJDKEH BHHUMATEIHHO
03HAKOMUTCS ¢ paboyeil MporpaMMoi TUCIUTIIHHEIL.

6.2.2. CtyneHTy HEOOXOAMMO COCTaBUTH JUIsd ceOsi rpaduK BHIMOIHEHUS y4eOHBIX paboT,
npexycmorpeHHbix PIIJ] ¢ yuérom TpeOoBaHUM ApYyrux IUCHUIUIMH, M3Yy4YaeMbIX B TEKYILIEM
ceMecTpe.

6.2.3. [Ipu mpoBeneHNH 3aHATHI U MPOLEAYP TEKYIIEH M MPOMEKYTOYHOW ATTECTAIUH C
UCIMOJIb30BAHUEM HHCTPYMEHTOB HH(OPMAIlMOHHON 00pa3oBaTenbHOM cpelabl AMCTAaHIIMOHHOIO
obOpazoBanus yamBepcutetra (LMS Mocnonurexa) kKak BO BpeMs KOHTAKTHOW pabOTBI ¢
npernojiaBaTeseM, Tak U BO BpeMs CaMOCTOSTENbHOW paboThl CTYJIEHT JOJKEH 00ecrednuTh
TEXHUUYECKYI0 BO3MOXXHOCTh JMCTAaHLMOHHOIO MOJKIIIOUYEHUS K CHCTEMaM JAMCTaHIHUOHHOIO
oOyuenust. [Ipy OTCYTCTBMM TakoH BO3MOXKHOCTH OOCYIUTh CHUTYalMIO C IIperojaBaTesieM
JTUCIUIUIAHBI.

6.2.4. CamocrostenbHas paboTa SBISETCS OAHMM U3 BUAOB Yy4yeOHBIX 3aHsTuil. Llensb
CaMOCTOSITENIbHOM paboThl — MPAKTUUYECKOE YCBOEHHUE CTYJIEHTaMHU BOIIPOCOB, pacCCMAaTPUBAEMBIX B
IIPOLIECCE U3YUEHUS TUCLUIUIMHBI.

Bunbpl BHEayAUTOPHON CaMOCTOSITENNLHOM pabOTHI:

- CaMOCTOSITEIbHOE U3YUYEHNE OTJENbHBIX TEM AUCLUIIINHBL

- IOATOTOBKA K JIGKIIMOHHBIM 3aHSTHSIM;

- IOATOTOBKA K CEMMHApaM M NPaKTUYECKUM 3aHATHIM;

Jlis  BBIMOJHEHHST JIOOOr0 BHUJA CaMOCTOSATEIbHOW pabOThl HEOOXOAMMO MpoMTH
CJIEIYIOIINE ITalbL:

- ONpe/IETICHNE 1IETTN CaMOCTOSITEIbHON paboTHI;

- KOHKpETHU3allys I03HaBaTEIbHOM 3a7a4u;

- CaMOOLIEHKa TOTOBHOCTH K CaMOCTOSITEIbHON paboTe;



11

- BBIOOP aJIEeKBaTHOTO CIIoco0a JeHCTBUS, BEIYIIETO K PEIICHUIO 33/1a4H;

- IUIAaHUpOBaHWE pPAOOTHI (CaMOCTOATENBHOM WM C TOMOINBIO TPETOAaBaTeNs) HaJ
3aJaHHEM;

- OCYIIECTBIICHHE B TIPOIIECCE BBIMOJIHEHHS CAMOCTOSITEIHLHONH pPabOThIl CAMOKOHTPOJIS
(POMEKYTOYHOTO U KOHEYHOTO) PE3YJIBTATOB pa0OTHI, U KOPPEKTUPOBKA BBIIOJIHEHUS PAOOTHI;

- pednekcus;

- IPE3CHTAIUS CAMOCTOSITEIBHON paboTHI.

1. DoH/1 OLIEHOYHBIX CPEICTB

7.1  MeToabl KOHTPOJISI U OLIECHUBAHMS Pe3yJbTATOB 00y4YeHUs!
JI7ist KOHTPOJISL YCTIEBAEMOCTH M Ka4eCTBA OCBOCHUSI AUCHUIUINHBI HACTOSIIECH TIPOrPaMMOit

MPElyCMOTPEHBI CIEAYIOIINE BUIbI KOHTPOJIS:
- KOHTPOJIb TEKYIIEH ycreBaeMoCTH (TeKYIUi KOHTPOJIb);
- IPOMEXKYTOYHAs aTTeCTalus (3a4er).

7.2 IIkana w KpUTepUH OIEHUBAHUS Pe3YJIbTATOB OO0y4YeHHS TNpH
NpoBeJeHUN MPOMEKYTOYHOM aTTeCTAlNH

IIIxana oneHUBaHUA Kpurepun oueHuBanusi

BrinonHeHs! Bce BUAbI y4eOHOUM paboOThl, MPEyCMOTPEHHBIC
y4eOHBIM TIaHOM. CTYAEHT JEMOHCTPUPYET COOTBETCTBHE
3HaHUW, YMEHHUH, HABBIKOB NPUBEJICHHBIM B Ta0JIMIIAX
MoKasaTelield, OINepupyeT MNPUOOPETCHHBIMU 3HAHUSIMH,
3a4TeHo YMEHUSAMH, HAaBBIKAMHU, I[PUMEHAET UX B CHUTyalUsX
MOBBIMNIEHHON  clokHOCTU. [Ipu  3TOM  MOTryT  OBITh
JOMYIIEHbl ~ HE3HAYUTENIbHBbIC  OIMMOKH,  HETOYHOCTH,
3aTPYAHEHUS] TIPU AHAJIUTHUYECKUX OIlEpauusax, MNEPEHOCce
3HAHUU U YMEHHUU HA HOBBIEC, HECTAHAAPTHBIE CUTYALUU.

He BbinonHeH oauH uiau OoJjiee BUAOB Y4eOHOW padoTHI,
MPEeayCMOTPEHHBIX y4eOHBIM TJTAHOM. CryneHt
JIEMOHCTPUPYET HEIMOJIHOE COOTBETCTBHE 3HAHWM, YMEHU,
HaBBIKOB  MPUBEJACHHBIM B  TaOJMWIaX  MoOKa3zaTenei,

He 3aureno JIOTIyCKAlOTCAd ~ 3HAUMUTEIbHBIE  OIIMOKH,  MPOSBISETCS
OTCYTCTBME 3HAaHHWW, YMEHUH, HAaBBIKOB IO  psAxy
[IOKa3aTeyied,  CTYJEHT  MCIBITBIBACT  3HAYUTEIIbHBIC

3aTPYAHEHUS] TPU ONEPUPOBAHUU 3HAHUSIMU U YMEHUSIMU
IIPY UX MIEPEHOCE HA HOBBIE CUTYALIUU.
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7.3  OueHo4HbIe cpeCcTBA

7.3.1. Texkyuuii KOHTPOJIb

dopMa OTYETHOCTH U TEKVIIETO
Bun pabotsl p yi

KOHTPOJISI
CamocrosiTenbHbIe paboThI (TIepeYeHb OdopmiteHHBIE BHITIOJTHEHHBIC 3a[aHUS 10
MPAKTUYECKUX PadOT MPE/ICTABJICH B II. TEMaM CaMOCTOSITEIILHBIX PadoT,
3.4.1) MPEAYCMOTPEHHBIX MTPOTPAMMON TUCIMIUIUHBI, C

OTMETKOM IPENnoIaBaTes «3a4TeHOY, €CIH
BBINIOJTHEHBI U 0(pOpMIIEHBI Bce PadOTBHI.

Konrponbnas pabdora (mpumep 3ananuii B | [IuceMeHHbIE OTBETHI Ha 331aHUST KOHTPOJIBHOM
MIPUIIOKEHUH 2) paboThI, IPEeTyCMOTPEHHON paboueit
MIPOTrpaMMOM JUCLUIUIMHBI C OLICHKON
IIPENoJaBaTellsl HE HUKE «YIOBIECTBOPUTEIBHO.

Tectbl (MpUMEPHI TECTOBBIX 3aJaHUM [IpaBunbHBIE OTBETHI HA JBA BOIIPOCA U3 TPEX B
HPEICTABJICHBI B PHIIOKCHUH 2) OJIHOM U3 BAPUAHTOB TECTA.

7.3.2. [IpomexxyTouHas aTTecTanus

[MpomexxyTouHasi artecramus - (3a4eT) MPOBOJMTCS 0 OwWietaM B YCTHOM (opme.
PernameHT npoBeneHUs 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
PUIIOKEHUU.



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

Buabi yueOHoli padoTsl, Dopm
BKJIIOYasl CAMOCTOSITEIbHY IO Buasbl camocrosiTe/ibHOW padoThI bl
paloTy CTyeHTOB, CTY€eHTOB arrect

Pasznen
U TPYA0EMKOCTH B 4acax anun

Henensn
cemecTpa

Cemectp

n/n
J I(I:/ Jlag | CPC | KCP | K.P. | K.IIL. | PT'P | Pedepar | K/p | D | 3

Tema 1. BBognast yactb. O0mas
XapaKTePUCTUKA 00bEKTOB
HAHOTEXHOJIOTHI U CIIOCO00B HX 7
MoJIy4YeHHusl.

OO1mas xapakTepucTHKa.
1. | Ucropuueckue npeanoChUIKH. 1-2 2 2 4
OCHOBHBIE TUIIBI HAHOCUCTEM, U
OCHOBHBIE€ METOIbI UX TIOJyYCHHS,
BKIIIOUasi (PU3MUECKUE U XUMUYECKUE
Metoabl. Knaccudukanus meneBbx
MIPOJYKTOB HAHOTEXHOJIOTHUH.

Tema 2. O0masi xapakTepucTukKa
Ppuznyecknx " XHMHYECKHX | 7
CBOIICTB HAHOYACTHII.

bpoyHoBckoe JBUKECHHE "
2 muddy3ust HAHOYAaCTHII,
JJIEKTPOHHOE CTPOECHUE u
AJNEKTPONPOBOJIHOCTh ~ HAHOYACTHII.
IIpocTpancTBeHHas CTPYKTypa
HAHOYACTHII, MarHuTHbIE u
ONTUYECKUE CBOIICTBA.

3-8 6 6 12
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MexaHnudeckue CBOMCTBA
HaHOMAaTepPHUaJIOB, TEPMUYECKHE
CBOICTBa HAHOYACTHII,
KaTaJINTUYECKHE CBOIiCTBa
HAHOCHCTEM.

Tema 3. @®OuU3NKO-XUMHYECKHE
cBOMCTBa ABYMEPHBIX
HAHOCHCTEM.

TepmoguHaMuueckue OCOOEHHOCTH
HAHOIUICHOYHBIX CHCTEM, CIOCO0

[I0JIy4E€HUS HAHOIUJICHOYHBIX CHUCTEM, 9-15 12
IOPUCTbIE  CUCTEMBI,  IPOLECCHI

aacopOLUMU B ME3OMOPUCTBIX U

MHUKPOIIOPUCTBIX cucremMax.

PaccmarpuBarorcs METO/IbI

MIOJIYYEHHs] IOPHUCTHIX aJICOPOEHTOB.

Tema 4. @®u3uKo-XUMHYECKHUE

CBONCTBA TPeXMepHbLIX

HAHOCHCTEM.

TepmonunaMuyeckue

3aKOHOMEPHOCTH TOMOT€HHOTO

o0pa3oBaHUs U pocta

HaHOKJIACTEPOB, reTeporeHHoe

o0pa3zoBaHue HaHOKJIACTEPOB,

CKOPOCTh oOpa3oBaHUs 16-18 8

HaHOKJIAacTepoB. Mcropus OTKPBITHS
(dbymiepeHoB, CTpOEHHWE U CHHTE3
GbynnepeHos, SHI0DIPATHHbBIE
KOMIUJIEKCBI ¢byiepeHos,
¢du3nueckue cBOWCTBAa (PyIepeHos,
XUMUYECKHAE CBOMCTBA (PYJIJIEPEHOB,
MIPUMEHEHUE ¢bynnepeHos,
METAJUINIECKHE HaHOYACTHIIBI,




15

MUKPO3IMYJIbCHSL.
Tema 5. CoBpeMeHHbIE
MeTOo/blI uccJie10BaHuA
HAHOYACTHII M  HAHOCTPYKTYP,
NpaKTHYecKoe NpUMeHeHue
HAHOMATEPHAJIOB.
MeTto b1 UCCIIeIOBaHUS
HAHOYACTHI] MHAHOCTPYKTYpP, TaKHe
Kak CKaHUPYIOLIas 30HJ0Bas
MHUKPOCKOTIHSI, 19 |12 16 18
HaHoQoTonuTorpadus, MEKTPOHHAS
MUKPOCKOTTHS.
Ob6nactu MPUMEHEHUS
HAaHOMATEPHAJIOB,  HCIIOJIb30BAHUE
HaHOMAaTepHalloB B
MalIMHOCTPOCHUH, JJICKTPOHUKE, B
JHEpPTreTHKE, Ha TpaHcIopTe,
prUOOPOCTPOECHHH, XUMHUYECKON
OTPOCITH, CTPOUTEIHCTBE, MEAUIIHHE
Tema 6. DxoJiornueckue
acleKThbl NpUMeHeHHUs
HAHOTEXHOJIOTHHi.
DKOJOTHYECKHE PHCKH,
CBS3aHHBIE C  HCIOJB30BaHUEM
HaHoMmartepuanoB. [lonoxurenpHoe U 1018 | 6 | 12 18
OTPHUIATEIILHOE Omoormueckoe
BO3JICHCTBUE HAHOMAaTEPHAJIOB,

MECXAaHN3MbI TOKCHUYECCKOTO JleﬁCTBHH
HaHOMAaTepHaJIOB Ha KJIETKY, OCTPOE
TOKCHYECKOE BO3JIeiiCTBIE
HaHOYACTHII Ha MJIEKOITUTAIOIIHX.
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Bcero yacoB no jucuumInue

36

36

72

3/3




[Tpunoxenue 2

OOHAOUHEHOYHBIX CPEACTBIIO JUCIIUIIJIMHE

«HaHoTeXHOJIOTHN»
Hampagsiienue moaroToBKH
22.03.01 MaTepuaJjioBeieHHe U TEXHOJOTHH MATEPUATIOB
O6pa3zoBarenpHas mporpamma (mpoduitb MOATOTOBKH)
IlepcrniekTHBHBbIE MATEPHAJIBI U TEXHOJIOTHH

IIpumep KOHTPOJIBLHOH PadOTHI

Bapuant No 1

. Kakyto cTpykTypbl UMerOT (ynepeHbl?

. Kakyto hopmy nmeet monexyna dymiepena Ceo?

. Kakue BubI cBsI3u pucyTCTBYIOT B MoJiekyie Cgo?

. Uem onpenensroTcs ONTUYecKue cBorMcTBa (hyaepeHoB?

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

. Kak nonyuuts u3 pynnepena suaodpan?

. Uro takoe ¢ynineput?

. Kakue kpucrannmyeckue pemerku ObIBatoT y QyIepuToB?

10. Yto Takoe dymiepuani?

O OO DN 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. H3MeHeHHE 3IEKTPONPOBOASIINX CBOMCTB METAIMYECKUXHAHOYACTUL MpHU
YMEHBLIEHUU UX Pa3MepoB.CBs3b C 3JIEKTPOHHBIM CTPOCHHUEM.

10. T'eomeTpuueckre KOHPUTypallK, XapaKTEpHbIE AJI1 PACIOJIOKEHHUS aTOMOB B
HAHOKJIACTEPAX MaJbIX Pa3MEPOB.

11. JIurangHplid MeTAUIMYECKUM HaHOKJIAcTep. Konam4yecTBO aTOMOB B Ap€ 3TOTO
KJIacTepa.
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12.  3aBucUMOCT, MEXAYy pa3MepamMu  (EeppOMarHUTHBIX HAHOYACTUI[ U
KO3PLIMTUBHOM CHJION.

13. HanokpuCTanImyecKui CruiaB, €ro MarHUTHBIE CBOMCTBA.

14. OTnrursg ONTUYECKUX CBOMCTB, IPOBOIASIINX OT HEMPOBOASIIMX HAHOYACTHII.

15. CeepxmnacTuuHOCTh.MaTepuasbl CO CBEPXILUIACTUYHOCTHIO.

16. 3aBUCHUMOCTB TEMIIEPATYPHI IIABICHUSI HAHOYACTHUIL OT UX Pa3MEPOB.

17. OcHOBHBIE MOJOKEHUS MYJIbTUILIETHOW TEOPUU KATAIN3a.

18. O6macTh MUTpAIK COTJIACHO TEOPUU aKTHUBHBIX aHCAMOJICH.

19. CymHOCTh DJEKTPOHHOTO U TEOMETPUYECKOTo dSPPEKTOoB B  Karaause
HaHOYaCTULIAMM.

20. OnpeneneHue MOBEPXHOCTHOM IJICHKU. Y CJIOBHSI 00pa30oBaHUsl OBEPXHOCTHOU
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. OcOOEHHOCTH 3aMOIHEHUST ME30II0p MOJIEKYJIaMH 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 ycioBUsA MJii CaMOIPOM3BOJIBHOTO MPOTEKaHMs Ipoliecca
KOHJICHCALU Y.

32. MUMBoOpasute u OOBsICHUTE TpadUUYECKyr0 3aBUCUMOCTh  W3MEHEHUS
sHepruunl nd60ca npu 06pa3zoBaHUM 3apoibillia HOBOHM (Da3bl OT €ro paaunyca.

33. YpaBHeHHE IJIs1 pacdeTa KpUTUYECKOTO pa3Mepa 3apoIblIiia.

34. YpaBHeHue 715 pacdeTa KpUTUIECKOW IHEPTHH 3apOAbIIIIe00pa30BaHus.

35. CtpoeHue MoJieKyJ PyJiepeHoB.

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

37. Cnoco6 BwiaeneHus PyUIEPEHOB Pa3IMYHOTO COCTaBa U3 QyIIEpeHCOAepKAIICH
CaXKH.

38.OHn031panbHbIe KOMIUIEKCHI (hysuiepeHoB. [lomydenue.

39. ®usnyeckue cBOKCTBA (PYIICPEHOB.

40. XuMuueckre CBOMCTBa QyIIIIEPEHOB.

41. CnocoObl MoTy4eHus HAHOPA3MEPHBIX YACTHUIl METAJUIOB B PaCTBOpPAX.

42. ®akTop KpUTHYECKON KOHIIEHTPALMUMHUIIEITIO00pa30BaHUS.

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. HazoBuTe M MOSICHUTE OCHOBHBIE CTaaAWd (POTONUTOTrpapuUecKOro mpoiecca
W3FOTOBJICHHSI HHTETPAJIBHBIX MUKPOCXEM.

48. N300pazure U NOSICHUTE  NPUHUUIIHAAIBHYIO cxemy  paboTbI
IIPOCBEYHBAIOLIET0AIEKTPOHHOIO MUKPOCKOIIA.

49. Kak mnpucyrcTBuUE (YJUIEPEHOB B CMa30YHOM Marepuajie CIoCOOCTBYET
CHIDKEHUIO CUJIbI TPEHUSI U a0pa3uBHOTO U3HOCA.

50. IlpuuuHbl, MO0 KOTOPBIMYMEHBIIAETCS BEPOSTHOCTb «CXBATBIBAHUSA» 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. AykceTndueckue MaTepuasbl, MEXaHU3M MPOSBICHUS ayKCETUIECKUX CBOVCTB.

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 TPUMEHEHHs] 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. MexaHu3mbl 00pa3oBaHusl CBOOOHBIX PAIUKAIOB C YUaCTHEM METAUIMUECKUX 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 HAHOTPYOKH 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) OGpazoBanue 4acTHI] C HOBBIM XUMUYECKHUM COCTaBOM.

C) O6pa3zoBanue CIJIaBOB.

D) O6pazoBanue yacTHIl ¢ pasmepamu MeHee 1 A.



