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

Lenbto ocBoeHust aucuuruinabl «HanomaTtepuanby SBISE€TCS MOJATOTOBKA K JEATEIBHOCTH,
CBA3aHHOM C peanu3aleil yHHKAJIbHBIX CBOWCTB HAHOPA3MEPHOIO COCTOSHHUS BEIIECTBA B
MOTPEOUTENHLCKUX CBOMCTBAX MAaTePUAIOB KOHCTPYKIIMOHHOTO U (YHKIIMOHATHLHOTO HA3HAYCHUS ,
dbopMUpOBaHHE KOMIUIEKCa 0a30BBIX 3HAHWA W YMEHHWH, MO3BOJIIOMIMX OPHUEHTUPOBATHCS B
TEPMHUHOJIOTHH U HAIIPABJICHUSAX PUMEHEHUSI HAHOMATEPUAJIOB.

3anaveil ocBoeHUs AMCUMILTUHBI «HaHomaTtepuanbpy SBISETCS HU3YYEHHE TEOPETHUYECKHX
OCHOB ()OPMHUPOBAHMSI YHHKAJIBHBIX CBONCTB HAHOPAa3MEPHOTO COCTOSIHHSI BEIIECTBA H
COBPEMEHHOTO apceHalla TEXHOJIOTMYECKUX MPUEMOB MX MPAKTHUYECKOTO MPUMEHEHHUs. A Takke,
U3y4YCHHE OCHOBHBIX 3aKOHOB M KOHIENIMI HAHOTEXHOJOTHH, H3yYEHHE OCHOBHBIX BHJIOB
HAHOYACTHI] 1 HAHOMATEPHUAJIOB U UX (U3UKO-XUMHUYECKUX CBOICTB, M3yUY€HHUE OCHOBHBIX METOOB
MOJyYeHUsT W WCCIICIOBAaHUS HAHOYACTHII M HAHOMATEPUAIOB, 3HAKOMCTBO C Ba)KHEUITUMU
chepaMu TPUMEHEHUS HAHOTEXHOJIOTHH, W3yYEHUE OKOJIOTMYECKHX PHUCKOB, CBS3aHHBIX C
MPUMEHEHUEM HaHOYACTHII.

O6yuenne mno aucuuiuinHe «HaHnoTtexHomormm» HampaBieHO Ha (GOPMUPOBAHUE
y o0y4aronmmxcss  CIACHYIONMX  KOMIIETEHIMH B cootBerctBUM ¢ @OI'OC  22.03.01
«MarepualioBe/IcHHE W TEXHOJOTUU MATePUAIOB», YTBEPKACHHBIM TpHUKa3oM MuHOOpHAYKH
Poccuu ot 09.08.2021 N 727:

Koa n HauMeHOBaHHe KOMIIeTeH Mt NuaukaTopsl 10CTHKEHUS
KOMIIETeHIIUH
VYK-1. CnocobeH ocymiecTBIsATh IOUCK, NVYK-1.1. Ananuzupyer 3a1auy, BbIIEIAS €€

KPUTUYECKHH aHAIIU3 M CUHTE3 HHpOpMaIiK, | 0a30BbIe COCTABIISAIONINE.
MPUMEHSATHh CUCTEMHBIN TTOAXO/ JIJISl PEIICHUS
IMOCTaBJICHHBIX 3a1a4. NVYK-1.2. OcyiiecTBasieT MOUCK, KPUTUUECKH
OlLIEHUBAET, 00001IaeT, CUCTEMATU3UPYET U
pamxkupyeT nHbopMaIuio, TpedyeMyro ass
pelieHus MOCTaBJICHHOM 3a1a4uH.

NVYK-1.3. PaccmaTpuBaeT u npeajaraer
paloHaIbHbIE BAPUAHTHI PEIICHUS
NIOCTaBJIEHHON 33/1a4M, UCIIOJIb3YS
CUCTEMHBIN MOJIXO0J, KPUTUYECKH OLIEHUBAET
MX JOCTOMHCTBA M HEJOCTATKH.

VYK-6. CiocobeH ynpapisiTb CBOUM 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 AOCTHKEHUM TOCTaBJIEHHBIX Lieen
JKHU3HU.

NYK-6.2. Onpenenser NpUOPUTETHI
COOCTBEHHOM NeATEIbHOCTH, TUYHOCTHOTO
pa3BUTHS U IPOPECCUOHATBHOTO pocTa

NVYK-6.3. JleMOHCTpUpPYET TOTOBHOCTb K
MTOCTPOCHUIO MPO(DHEeCCUOHATHEHON Kaphephl U
OMPENIETICHUIO CTPATETHH
po¢eCCUOHAITBHOTO PAa3BUTHS Ha OCHOBE
OILICHKH TpeOOBaHUH PHIHKA TPYya,
MPEIOKEHUN PhIHKA 00pa30BaTEIHHBIX
YCIIYT M C YYETOM JJUYHOCTHBIX

I1K-1 CiocoOeH BBIIOIHITh KOMIUIEKCHEIE HIIK-1.1 3naer: nenu v 3a1a4u TPOBOTUMBIX
MCCJIEI0BAHMS M UCIIBITAHUSI MaTepUaIoB HCCIeA0BaHUM, METO/IbI MPOBEICHUS
(n3nenwmii), 00OpabaThIBaTh, aHAIM3UPOBATh M | SKCTIEPUMEHTOB M HAOJI0IeHN A, 0000IICHHS




MNPpEACTaBJIATh PC3YJIbTATHL

1 00paboTKu uHpopMaIuy;

HIIK-1.2 YmeeT: npoBOIUTH HAOMIOACHUS U
WU3MEPEHHSI, COCTABIISATh OTYETHI 1O
pe3yabTaTaM MPOBEACHHBIX YKCIIEPUMEHTOB,
00pabaThIBaTh M MPEICTABIIATD IMOTYyYECHHBIE
pe3yJbTaThI,

HIIK-1.3 IMeeT HaBbIKK NPOBEACHUS
M3MepeHui u HabmoaeHnH, 00paboTKH
pe3yIbTaTOB, COCTABIICHUS OTYETOB H
MIPEJICTABJICHMSI MOTYYCHHBIX JTAaHHBIX

ITK-2 Crioco6eH ocymiecTBIsATh BEIOOP
MaTepUaIOB U TEXHOJIOTHYECKUX MPOIIECCOB
JUTSL TIOJTYYCHHUS 33JJaHHOTO KOMILIEKCa
CBONCTB

UIIK-2.1 3Haer: MeTaIIM4eCcKue u
HEMETAJUTMYECKHE KOHCTPYKIIMOHHBIC U
WHCTPYMEHTAIILHBIC MATEPHAIIBI, UX
CBOICTBa, CIOCOOBI YIIPOUHEHUS,
TEXHOJIOTHYECKHE BO3MOXHOCTH
TEPMUYECKON 00pabOTKH, METOIbI
MPOBEJCHUS CTPYKTYPHOTO aHAIN3a U
oTpeieNICHUs IKCILUTyaTallMOHHBIX CBOWCTB
neTaneil 1 MHCTPYMEHTOB

NIIK-2.2 YMmeer: BbIOMpaTh MaTepuaibl s
JeTajel MaluH, MprOOpPOB U HHCTPYMEHTOB,
BUJI TEPMUYECKOI 00pabOTKH, TPOBOIUTH
CTPYKTYPHBII aHaJIN3 U U3MEPEHUS
NIOKa3aTeNel, XapaKTepU3yIOIIHUX
9KCIITyaTallMOHHBIE CBOMCTBA J€Tajlel U
MHCTPYMEHTOB, YCTaHABINBATh IPUYMHBI UX
OTKJIOHEHHMS OT 33JJaHHBIX [TaPAMETPOB;

HIIK-2.3 meeT HaBBIKK: BBIOOpA
MaTepHuasoB JJIsl Pa3TUYHBIX U3JIETUH, BUT
TEPMUYECKON 00pabOTKH, MPOBEICHUS
CTPYKTYPHOTO aHaJIN3a, U3MEPEHUS
MOKa3aTeslel, XapaKTEePU3yOLIUX
JKCIUTyaTallMOHHBIE CBOMCTBA JIeTaleil U
WHCTPYMEHTOB, YCTAHABIIMBATh MPUYUHBI UX
OTKJIOHEHHS OT 3aJIaHHBIX TApaMETPOB

2. MecTo IMCUMILIMHBI B CTPYKTYpe 00pa3oBaTeJibHOM MPOrPaMMbl

JlucuuIiInHa OTHOCUTCS K AIEKTUBHOM yacTu Ooka b1 «luctumivaet (Moxynn).
JlucuunianHa B3aMMOCBsI3aHa JIOTHYECKU U COJIEPKATEIbHO-METOJUYECKU CO CIIEIYIOIUMU
nucturnHaMu U paktukamu OOIT:
B o6s3arenprol yactu (b 1.1):
-XuMusi MaTepuanos.



B gactu, popmupyemoii yuactHukamu odpazoBarenbHbix otHomenui (b1.2):
-Br160p MaTepuanioB st U3TOTOBJICHUS U3/1EIIHS;

3. CTpykTypa U cojep:KaHue QU CHUNINHBI
OO011ast TPYA0EMKOCTh JUCIHUILIAHBI COCTAaBIsACT 4 3aueTHbIe equHuIbl (144 yaca).

3.1  Buabl yueOHO# padoThI H TPYA0EMKOCTH

3.1.1. Ounas popma oOydeHuUs

Bit yue6Hoii paGoThI KoaunuectBo | CemecTpnl
n/n 4acoB 7 8
AyIUTOpHBIE 3aHATHUS 72 36 36
B Tom umncne:
1. Jlekun 36 18 18
2. CemuHapckue\npakTHYECKHe 36 18 18
3aHSATHUS
CamocTosiTesibHasi padoTa 72 36 36
B Tom umncne:
1. CaMOCTOSITEIbHOE U3YUCHUE 72 36 36
IIpomexyTOUHAS ATTECTALHSA
3adet/nud.3aduer/7K3aMeH 3ager/3auer | 3a4eT 3aver
Hroro 144 72 72

3.2 TemaTu4yeckuii IJIaH U3y4YeHHUs TUCHUTNIIHHBI

3.2.1 TemaTtnyeckwii TUTaH IO OYHOU (opMe 0OyUeHHs pa3MeNIEH B MPHIIOKEHNH | K
paboueii mporpamme.

3.3 CoaepxaHue THCHUNIHHBI

Tema 1. HaH000beKThI U HAHOCTPYKTYPHbIE MATEPHAJIbI.

OcHOBHbIE TOHATUS O HAHOMaTepHuajax HCIHOJb3YyeMOM TepMHHONOIMH. PaccMoTpeHsl
OCHOBHBIE BU/Ibl YTJIEPOA0COIEPKALINX HAHOMATEpUaIoB. AJUIOTPOIIHBIE MOAU(PHUKALIUY YTIEpOaa,
CBOWCTBA U CTPYKTYPHbIE HECOBEPILIEHCTBA OJTHON U3 TaKMX MOoJU(UKanuil — rpadeHa.

MornekymsipHoe cTpoeHHe (DyJIJIepeHOB, UX CBOMCTBA B Cpelie pacTBOpUTENEH, ONTHYECKUE
CBOWCTBa, CTpOEHME M CBOiicTBa (hysIepeHOnoJ0OOHBIX OOBEKTOB: OHHMOHOB, 3HIPO3IPAJIOB,
byuieputsl, QyIIEpPHUIBL.

CtpoeHue u CTpyKTypa HAHOTPYOOK, Me(EeKThl CTPOCHHS HAHOTPYOOK, KaNUJUISIPHBIC
ABJIEHUs, HaOJIOJaeMble B HAHOTPYOKaxX, MEXaHM3Mbl COpPOIIMM HaHOTPYOKamMH pa3IMYHbIX
BEIIECTB, a TaKXKe MYTH MOBBIIIEHUS COPOLMOHHON crOcOOHOCTU. ONTUYECKHE U IIEKTPUUYECKUE
CBOICTBaA yIIIEpOAHBIX HAHOTPYOOK, MOTYIPOBOIHUKOBBIE CBOMCTBA YIJIEPOIHBIX HAHOTPYOOK.

MexaHHuUeCcKHue U MPOYHOCTHBIE CBOMCTBA YIJIEPOAHBIX HAHOTPYOOK, a TakKe CBOWCTBA,
CBSI3aHHBIE C DJIEKTPOHHOM 3MHccueld. CTpOEHHE U CBOMCTBA IUIIOJ0B, ACTPAJIEHOB, HEYIJIEPOJHBIX
HAaHOMAaTEPHAJIOB.



CTpyKTypa ¥ CBOHCTBAa HAHOOOBEKTOB, 00JIAAIOIINX KBAHTOBBLIMY CBOWCTBAMMU.

Tema 2. MeTobI MOJTy4eHUS HAHOO0HEKTOB U HAHOCTPYKTYPHBIX MaTePHAJIOB.

OCHOBHBIC METOJBI IMOJyYEHHs] HAHOMATCPHAIIOB, TUIA3MEHHBIA METOM, TeXHOIOTHYECKHA
nporecc nonydenuss gymieperoB C60 u C70. OcobeHHOCTH CHHTE3a 3HI03HIApaNoB. [lomydenue
HAHOTPYOOK JIEKTPOYTOBBIM METOJIOM.

MCTOZ[ MOJIYUCHHUSA HaHOMATCpHUaJIOB IIyTCM na3€pH0ﬁ a61151u1/11/1, KaTaJIUTUYCCKOI'O
pa3JIoKEHUs YIiepoI0B, 00pa30BaHUE 3aMKHYTBIX U MIPOTSKEHHBIX HAHOOOBEKTOB.

TexHnonoruu TmoNydeHuss TpadeHa, METOABl IS DHAOAPAIBHBIX CTPYKTYp, METOJ
paIualMoOHHO-CTUMYJUPOBAHHOTO KAaTAJIMTUYECKOTO BBIPAIMBAHUS, METOJ KaTaJUTHYECKOTO
XUMHUYECKOTO OCAKICHHSI TAPOB B IUIA3MEIIOCTOSIHHOTO TOKA, DJIEKTPOIUTHICCKHIA CHHTES.

Tema 3. IlpuMepsl NPaKTH4YeCKOr0 NPHUMEHEHUS HAHOOOBHEKTOB M HAHOCTPYKTYPHBIX
MaTepHaJIoB.

O6sactTd  IpPUMEHEHHS  HAHOMATEpUaAlOB,  KCIOIb30BAaHHME  HAHOMATEpUaJoB B
MAaIIMHOCTPOCHHH.

[IpuMeHeHHEe HaHOMATEpUAIOB B JJIEKTPOHUKE, CHUCTEMbl OXJAXKIEHUS Ha OCHOBE
HaHOTPYOOK, HAHONPOBOJAHUKHM HAa OCHOBE HAHOTPYOOK, HCIOJb30BaHWE HAHAOTPYOOK B KauecTBE
MCTOYHUKA NHPPAKPACHOTO U3ITYUECHHUS.

[IpuMeHeHrEe HaHOMAaTEpPUAJIOB B JHEPreTHUKE, HA TPAHCIOPTE, CBOWCTBA ayKCETUUYECKUX
MaTepHalIoB.

[TpuMeHeHre HaHOMATEPHUAJIOB B IPUOOPOCTPOCHUH, MEXAHNYECKUE PE30HATOPBI, JAaTUYMKHU Ha
OCHOBE  HAHOMATEpHAJOB,  ONTHYECKHE  (UIBTPBI,  CBEPXMHHHATIOPHBIE  YCTpPOWCTBA,
HAHOYJIEKTPOMEXAHUYECKNE CUCTEMBI.

[IpumeHeHre HaHOMATEpUaJIOB B XHUMHUYECKOM OTpAciM, CTPOUTEIbCTBE MU MEAULIMHE,
CBEpXMaJible MaHUILYJISATOPBI.

DKOJIOTUYECKHE ACIIEKThI UCIOIb30BaHUSI HAHOMATEPUAIOB.

3.4 TemaTnka ceMMHAPCKUX/MPAKTHYECKHUX H JIa0OPATOPHBIX 3aHATHI

3.4.1.CemuHapcKue/IPaKTHYECKHIE 3aHATHUS

[Tpaktuueckoe 3ausitue Nel «IIpombllieHHBIE HICTOYHUKH TTOCTYTUICHHUSI HAHOMATEPUAJIOB B
OKPY’KAIOIIYIO CPEY».

[Tpaktuueckoe 3ausatue Ne2 «IloTeHIManbHbIE ICTOYHUKH MOCTYILJICHUSI HAHOMATEPUAJIOB B
OKPY’KAIOIIYIO CPEY».

[Ipaktuueckoe 3anatue Ne3 «CpoiicTBa HaHOMATEPHAJIOB, OMNPEICTSAIOMINE  HX
B3aUMOJICHCTBUE C OKPYXkKAIOLIEH CpeIoi».

[Tpaktuueckoe 3anstue Ned «Hanouactuiisl B atMmochepey.

[Ipaktuueckoe 3anstue NeS «HanodacTHilbl B MOYBEY.

[TpakTrueckoe 3anstue Ne6 «Murpaius HAaHOYACTHI] B OKPYKAIOIIEH CpEAE».

[IpakTnueckoe 3anatue Ne7 «BzaumopeicTBHe HaHOYACTHUI], OMOJIOTUYECKUX OOBEKTOB U
OKPYXAIOIIECH CpeabD».

[TpakTuueckoe 3anarue Ne§ «Murpaliiis HAHOOOBEKTOB B OpraHU3MeE YeJIOBEKay.

[TpakTrueckoe 3anstue Ne9. « TOKCHKOJIOTHYECKOE HCCIIeI0BaHUE HAHOMATEPUATIOBY.

[Tpaktnueckoe 3anarue Nel0) «OcoOEHHOCTH TOKCHUKOJOTHMYECKHX  HCCIICJOBAaHMIA
HaHOMAaTEPHUAJIOBY.

[Tpaktnueckoe 3anarue Nell «OcoOEHHOCTH TOKCHUKOJOTHYECKHX  HMCCIICJJOBAaHMIA
a’po30ein».

[IpakTuueckoe 3anstue Nel2 «MeTobl onpeiesieHns] HAHOYACTHUIL B OKPYIKAIOIIEH cpeey.

[IpakTuueckoe 3anarue Nel3 «bpoyHoBckoe nBuxkeHne U qupdy3us».



IIpakTnueckoe 3anatue Nel4 «OnTudeckue cBOMCTBAa HAHOYACTHUI).

[Ipaktrueckoe 3ansTue Nel5 «AncopOarusi B ME30IOPUCTBIX CUCTEMAX).

[IpakTnueckoe 3anarue Nel6 «AncopOarys B MUKPOIIOPUCTBIX CUCTEMAX.

[Ipaktuueckoe 3ansatue Nel7 «TepmoaumHaMHuecKHe€ 3aKOHOMEPHOCTH TOMOI'€HOTO
00pa3zoBaHus U pOCTa HAHOKJIACTEPOBY.

[Ipaktnueckoe 3anstue Nel8 «TepMoauHaMUUYEeCKHME 3aKOHOMEPHOCTH TE€TEPOreHHOTO
00pa3zoBaHus U pOCTa HAHOKJIACTEPOBY.

3.5 TemaTuka KypcoBbIX NPOEKTOB (KYPCOBBIX padoT)
KypcoBbie paboThl 110 TaHHOM JUCLUIUIMHE HE NPEAYCMOTPEHBI.

4, Y4eOHO-MeTOAMYECKOE U MH(POPMALIMOHHOE O0ecIeYeHne

4.1  OcHoBHasi IuTEpaTypa
1.Bonkos I'.M. HanotexHonorus B MalmmHOCTpoeHUH: yueOHuk. — M.: UHOPA-M, 2019. —
307 c.-Ha caiite Znanium.com

4.2  JlomoJaHUTEbHAS JTUTEPATypa

1.Bonkos I'.M., 3yeB B.M. Marepuanosenenue: yueOHuk, Paznen V, Hanomarepuaisl. -
M.: «Axagemusy, 2008. — 400 c.-4903k3.

2.BonkoB .M. MammHocTpouTebHbIE MaTEPHAIIBI HOBOTO TIOKOJICHUS: Y4eOHOE rmocodue.
—M.: UIHO®PA-M, 2018. — 319 ¢.-500 3k3.

4.3  DJeKkTpoHHbIE 00pa30oBaTebHbIE PeCYPChI

[IpoBenenue 3aHATHI U aTTECTAIUI BO3MOXKHO B IMCTAHIMOHHOM (hopMaTe ¢ IpUMEHEHUEM
CHCTEMbI TUCTAHIIMOHHOTO o0yueHust yuuBepcutera (CIO-LMS) Ha ocHOBe pa3paboTaHHBIX
Kadepoii AIeKTPOHHBIX 00pa3oBaTesbHBIX pecypcoB (DOP) no BceM paszzgenaM nIporpaMMbl:

Hazanune OOP Ccpuika Ha Kypc

Hanomarepuaisl https://online.mospolytech.ru/course/view.php?id=12331

4.4  JluneH3uOHHOe W  CBOOOJAHO  pacHpOCTpaHsieMoe  INPOrpaMMHOe
olecreyeHue

\e | HammenoBanu | Pazpadoruuxk I1O | JocTtynmHoCTh Ccpuika Ha Equnblii peectp
e (mpaBoodJsiagarten | (IMIEH3NOHHOE, | POCCHHMCKHUX NMPOrpamMM AJist
b) cB00OIHO 9BM u B/l (npn Haanuun)
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45 CoBpemenHble npodeccuoHabHbIe 0a3bl TaHHBIX U WH(POPMAIMOHHbIE
CIIPABOYHbIE CHCTEMbI

Ne HaunmeHoBaHue Ccbuika Ha JocTynmHocTh
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pecypc

NudopmanuoHHO-cIpaBOYHbIE CHCTEMbI

Koncynbrantllimroc

1. Hudopmanmonnsie pecypebl Cetn

http:// www.consultant.ru

HocTtynHo

DJIeKTPOHHO-0MOJIMOTEYHbIE CUCTEMbI

Jlanpb https://e.lanbook.c JlocTymHa B ceTH
1. om/ Uureprer 6e3
OTpaHUYCHUI
IPR Books https://www.iprbo JlocTymHa B ceTH
2. okshop.ru/ Hutepuer 6e3
OTpaHUYCHUIN
IIpodeccnonanbubie 6a3bl JaAHHBIX
baza naHHBIX Hay4HOU http://www.elibrary.ru JlocTymHO
1. AJIEKTPOHHOU OMOJIMOTEKH
(eLIBRARY.RU)
Web of Science Core Collection — | http://webofscience.com JlocTymHO
NOJIMTEeMaTHIeCcKasi peepaTUBHO-
2. oubmorpadudeckas u
HayKOMETpUYeCcKast
(bubamomeTpuueckas) 0aza TaHHBIX
S. MarepuajibHO-TEXHHYECKOe o0ecreyeHue
Howmep O6opynoBanue
ayJUTOPUHU
1313 HoyT0yk, npoektop, 3kpaH

6.

MeTtoauyeckue peKOMEHAAMU

6.1 Meroanueckue peKOMEeHIANUM ISl PENoAaBaTe/isl 0 OPraHu3anuu

o0yueHus

6.1.1. TIlpenomaBaTenp oOpraHU3yeT MpENoOAaBaHWe AUCIHUILIUHBI B COOTBETCTBHH C
TpeOoBanusimu "[lonoxkeHus 00 opraHu3anuu 00pa30BATEIBLHOrO Ipolecca B MOCKOBCKOM
MOJIMTEXHUYECKOM YHUBEPCUTETE U ero (punnanax", yTBepKAEHHBIM PEKTOPOM YHHUBEPCUTETA.

6.1.2. Ha mepBOM 3aHATHH TpENoIaBaTeNlb JOBOIWT JO CBEJCHUS CTYJCHTOB COJCPIKaHUE
paboueii mporpammbl aucuuruinebl (PIIJ]) u mpemocTaBisieT BO3MOXHOCTH O3HAKOMIIGHHUS C

IPOrpamMMoi.

6.1.3. IIpenoaBaTens 0cOOEHHO OOpaIaeT BHUMaHUE CTYICHTOB Ha:


http://www.consultant.ru/
http://www.elibrary.ru/
http://webofscience.com/
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- BUABI U (OPMBI TPOBEACHUS 3aHSATHI MO JUCHUILTAHE, BKIIOYAsl MOPSIOK MPOBEICHUS
3aHATUNA C MPUMEHEHHEM TEXHOJOTHH AMCTaHIMOHHOTO OOYYEHHS M CHCTEMbI JUCTAHIIMOHHOIO
00yuenust yausepcuteta (C1O Mocnonutexa);

- BUJIBI, COJIEp’)KaHUE M TMOPSIOK MPOBEACHHS TEKYIIET0 KOHTPOJS YCHEBAaeMOCTH B
COOTBETCTBUH C (DOHJIOM OLIEHOYHBIX CPE/ICTB;

- ¢Qopmy, colepkaHhe U TOPSAIOK TMPOBEACHUS MPOMEKYTOUHOM aTTecTallud B
COOTBETCTBUH C (DOHJIOM OLIEHOYHBIX CPEJCTB, peaycMoTpeHHbM PIT/I.

6.1.4. [oBomutr 10 CBEACHHUS CTYJICHTOB TpaduK BBITOJIHEHUS Y4YeOHBIX padoT,
npenycMorperssix PIIT.

6.1.5. Heobxonumo ¢ camoro Havaja 3aHSATHII PEKOMEHJIOBaTh CTYJEHTAaM OCHOBHYIO U
JIOTIOJTHUTEIIBHYIO JINTEPATYPy M YKa3aTh MMyTH JOCTYIIA K HEH.

6.1.6. Bnauane unum B KOHLIE CeMecTpa JaTh CIHCOK BOMPOCOB MJii MOJATOTOBKU K
NPOMEXKYTOYHOMU aTTecTaiu(3K3aMeHy Wi 3a4€Ty).

6.1.7. Pexomenayercs ¢(akt o3HakomieHus ctyneHtoB c¢ PIIJl u rpadukom paboOThI
NUCHMEHHO 3a(hUKCHPOBATh MOAINMCHIO CTY/ICHTA B JIUCTE O3HAKOMIIEHUS ¢ comepykanue PI1/I.

6.1.8. IlpenonmaBarenu, BeAyUIMil JEKUMOHHBIE M MPAKTHUYECKHUE 3aHATHUS, JTOJKHBI
COTJIACOBBIBAaTh TEMATUYECKUH IUIAH TPAKTHUYECKUX 3aHATHHA, HCIIONB30BaTh CIMHYIO CHCTEMY
0003HaYeHH, TEPMUHOB, OCHOBHBIX MOHSATUHN AUCIUTUIHHBI.

6.1.9. [Ipu moAroToBKEe K JIAOOPATOPHOMY 3aHSTHIO TIO0 TIEPECYHIO OOBSBICHHBIX TEM

IPENoIaBaTeNl0 HEOOXOAUMO YTOUYHUTH IUIAH WX MPOBEACHUS, NMPOAYMaTh (POPMYIMPOBKH U
coJepKaHue Y4YeOHBIX BOIPOCOB, BBIHOCHUMBIX Ha OOCYXKJEHHE, O3HAKOMUTBHCS C MEpPEeYHEM
BOIIPOCOB I10 TEME CEMUHApA.

B xozme ceMuHapa BO BCTYIUTEIBHOM CIIOBE PACKPBITH NMPAKTUYECKYIO 3HAYMMOCTb TEMBbI
CEMMHAPCKOI'0 3aHATHA, ONPEACIUTh HMOPSJI0K €ro IMpOBEIEHUs, BpeMs Ha OOCYXKAEHUE KaXKIOoro
yuebHoro Bompoca. [IpuMmeHss QpPOHTaJbHBIM ONPOC JaThb BO3MOXHOCTb BBICTYIIMTh BCEM
CTyJEHTaM, IIPUCYTCTBYIOLUM Ha 3aHATHUM.

B 3akmounTenhHON YacTH CEMHUHApPCKOTO 3aHATHS CIIEAyeT TOJBECTH €ro WTOTH: JaTh
OLIEHKY BBICTYIJICHUH KaXKJ0T0 CTYJEHTa U y4eOHOH IpyMIibl B 11eIOM. PacKpbITh MOJOKUTEIbHbBIE
CTOPOHBI M HEIOCTATKU TPOBEICHHOTO CEMHUHAPCKOTO 3aHATHSA. OTBETUTH HA BOMPOCH! CTYICHTOB.
BbinaTh 3a1aHus U1 CaMOCTOSATENIBHOM pabOoThI MO MOJTOTOBKE K CIIEAYIONIEMY 3aHATHIO.

Bo3moxHO npoBeieHNe 3aHATHI U aTTeCTalllil B TUCTAaHIIMOHHOM (popmarte ¢ IpUMEHEHUEM
CHCTEMBI TUCTaHIMOHHOro o0yueHus: yHusepcureta (CJO-LMS). Ilopsaok npoBeneHus: paboT B
JTUCTaHIIMOHHOM (popMaTe yCTaHABIUBACTCS OTACIBHBIMH PACHOPSDKEHUSMH TIPOPEKTOpa IO
yueOHoil paboTe W/Win EHTPOM y4eOHO-METOANYECKON paboThI.

6.2 Meroanueckue yKazaHus AJis1 00y4al0UIUXCSl M0 OCBOEHHIO M CHUTITHHBI

6.2.1. CrymeHT C caMoro Hayajga OCBOEHHUS JAUCHUUIUIMHBI JOJDKEH BHHMMATEIIBHO
03HAKOMUTCS ¢ paboyel MporpaMMoil TUCHUTUTHHBIL.

6.2.2. CtyneHTy HEOOXOIMMO COCTaBUTH JUIs ceOsi TpaduK BEHITONHEHUS y4eOHBIX padoT,
npenycmorpeHHbix PIIJ] ¢ yuérom TpeGoBaHU JIpyrux IUCHMIUIMH, M3Y4YaeMbIX B TEKYILEM
ceMecTpe.

6.2.3. [lpu npoBeneHNH 3aHATHH U MPOLEAYp TEKyIIeH M MPOMEKYTOUHOW aTTECTAallUU C
UCTIOIF30BaHUEM WHCTPYMEHTOB WH(MOPMAIIMOHHON 00pa30BaTEeIbHON Cpelbl IUCTAaHIIMOHHOTO
obOpazoBanus yHuBepcutetra (LMS Mocnonutexa) kKak BO BpeMs KOHTAKTHOW paboThl ¢
npernojiaBaTesieM, Tak W BO BpEeMs CaMOCTOSTENFHOW pabOThl CTYICHT IOJDKEH O0ECIednuTh
TEXHUYECKYI0 BO3MOXHOCTh JTUCTAHIIMOHHOTO MOJKIIOUYEHUS K CHCTEMaM TUCTAHIIMOHHOTO
oOyuenust. [Ipy OTCYTCTBMHM TaKOH BO3MOXKHOCTH OOCYIHTH CHTYallMI0 C IIPEroIaBaTelieM
JTUCITUTUIAHBI.
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6.2.4. CamocrositenbHas paboTa SBISETCS OAHMM U3 BUAOB Yy4yeOHBIX 3aHATUd. Llensb
CaMOCTOSITENIbHOI paboThl — MPAKTUYECKOE YCBOECHUE CTYJIEHTAMHU BOIIPOCOB, paCCMaTPUBAEMbIX B
nporecce U3y4eHUs JUCHUTUINHBL.

Buapl BHEay IuTOpHOI CaMOCTOSATEILHON pabOTHI:

- CAMOCTOATEJIBHOE N3Y4YEHUE OT/EIbHBIX TEM AUCHUIUINHBL;

- IOATOTOBKA K JIEKIIMOHHBIM 3aHSTHSIM;

- MOJITOTOBKA K CEMUHApaM U MPAKTUYECKUM 3aHSATHSIM;

JUis  BBIMOJHEHHsS JIOOOr0 BHUIA CaMOCTOSATEIBHOW pPabOThl HEOOXOAUMO MPONTH
CJICAYIOLIHNE ATAIIBI:

- OIIpeJIeICHHE [IEJIH CAMOCTOSTEIbHON PadOTHI;

- KOHKpETH3alusl TI03HABATENIbHON 3a/1auy;

- CaMOOLIEHKa TOTOBHOCTH K CaMOCTOSITEIbHON paboTe;

- BEIOOp a/IeKBaTHOTO crIoco0a IEHCTBHS, BEAYIIETO K PEIICHUIO 3a/1a4H;

- IUTAHUPOBaHHE PabOTHI (CAMOCTOSITENFHOM WJIM C TOMOUIbIO TPENoJaBaTeNsi) Hal
3aJlaHAEM;

- OCYIIECTBIIEHHE B TMPOIIECCE BBIMOIHEHUS CAMOCTOSTEIbHOM pPabOThl CaMOKOHTPOIIS
(TPOMEXXYTOYHOTO M KOHEYHOTO) Pe3yJIbTaTOB pabOThI, 1 KOPPEKTHUPOBKA BBHITIOTHEHHUST PaOOTHI;

- pedekcus;

- IPE3CHTAIUS CAMOCTOSITEIIbHON pabOTHI.

1. DoH/I OLIEHOYHBIX CPEICTB

7.1  MeToabl KOHTPOJISI U OLIEHUBAHUS Pe3yJbTATOB 00yUYeHUs!
JI7ist KOHTPOJISL YCTIEBAEMOCTH M KAYeCTBA OCBOCHUSI AUCIUILUINHBI HACTOSIICH MPOrpaMMOii

MPEyCMOTPEHBI CIIEAYIOIINE BUbI KOHTPOJIS:
- KOHTPOJIb TEKYIIEH ycreBaeMoCTH (TeKYIUi KOHTPOJIb);
- IPOMEXKYTOYHAs aTTeCTanus (3a4er).

7.2 Ikana w KpUTepUH OIEHUBAHUS Pe3YJIbTATOB OO0y4YeHHUS MNpH
NpoBeJeHUH MPOMEKYTOYHOM aTTecTAlNH

HIxaJjia oneHUBaAHUA Kpurtepun ouennBanus

BrlinonHeHsl Bce BUbI yUeOHOU pabOoThl, TPEAyCMOTPEHHbIE
y4ueOHbIM MaHOM. CTyA€HT AEMOHCTPUPYET COOTBETCTBUE
3HAHWM, YMEHMI, HaBBIKOB MPUBEICHHBIM B Ta0IMLIAX
nokaszaresieid, OmepupyeT MNPUOOPETEHHBIMU 3HAHUSMH,
3auTeHo YMEHUSIMH, HaBbIKAMH, NPHUMEHSET HX B CHUTYyalHsIX
NOBBIIICHHONW  cloXHOCTU. Ilpm  3TOM  MOryT OBITH
JIOTIYIIEHbl ~ HE3HAUUTENbHbIE  OMIMOKH,  HETOYHOCTH,
3aTpyAHEHHUS] TPU AHATUTUYECKUX OIEepalusix, MNEpeHoce
3HAHWI U YMEHUI HA HOBBIE, HECTAHJAPTHBIEC CUTYALINH.
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He BbimonHeH oauH win Oojiee BUAOB y4eOHOU paboThI,
MPEyCMOTPEHHBIX y4eOHBIM TJTAHOM. CryneHt
JIEMOHCTPUPYET HEIMOJIHOE COOTBETCTBHE 3HAHUM, YMEHU,
HAaBHIKOB  TNPUBEJCHHBIM B  TabiMuax IoKa3aTeleH,
He 3aureno JOMYCKAlOTCAd  3HAYUTENbHbIE  OIIMOKH,  MPOSBISETCA
OTCYTCTBME 3HAaHHWW, YMEHUH, HABBIKOB IO  psAxy
MOKa3aTeNield,  CTYIEHT  HUCIBITBIBAET  3HAYUTEIbHBIC
3aTPYJHEHHUS TIPU OINECPUPOBAHUM 3HAHUSIMH U YMEHUSIMU
IIPU UX TIEPEHOCE HAa HOBBIE CUTYalUU.

7.3 OueHouyHbIe CpeCTBa

7.3.1. Texyuuit KOHTPOIb

<DopMa OTUYCTHOCTHU U TCKYLICTO

Bua pabotsl
KOHTPOJISI
CamocTosTenbHbIe pPadoTHI (TIepeueHb OdopmieHHbIE BBITIOTHEHHbBIE 3aJaHUsI 10
MPAKTUYECKUX PA0OT MPEICTABJICH B II. TEMaM CaMOCTOSITEIILHBIX Pa0oT,
3.4.1) MPEeIyCMOTPEHHBIX MPOTPAMMOI TUCIUTUIMHBIL, C

OTMETKOM IPEToIaBaTeNs «3a4TEeHOY, €CIH
BBITIOJTHEHBI U 0(pOpMIIEHBI Bce PadOTHI.

Konrtponbnas pabdora (mpumep 3ananuii B | [InceMeHHBIE OTBETHI Ha 331aHUST KOHTPOJIBHOM
MIPUIIOKEHUH 2) paboThl, IpeyCMOTPEHHOM paboyeit
MIPOTrpaMMOM JUCLUIUIMHBI C OLICHKON
IIPENoJaBaTellsl HE HUKE «YIAOBIETBOPUTEIBHO.

TecTsl (MpUMEPHI TECTOBBIX 3aJaHUN IIpaBunbHBIE OTBETHI HA JBA BOIIPOCA U3 TPEX B
IPEJICTABIICHBI B IPUJIOKCHUH 2) OJIHOM M3 BapUAHTOB TECTA.

7.3.2. IIpomexxyTouHas aTTecTanus

[TpomexxyTouHass arrectanusi - (3a4eT) OpPOBOTMTCS MO OwieraM B yCTHO# (opme.
PermameHT npoBeieHUs aTTeCTAIlNN:

- BpeMmsl JUIs IOJArOTOBKM OTBETa Ha BONpPOCkl He Oosee 40 MUH.;

- BpeMsi Ha OTBET Ha 3a/IaHHbIe BOIIPOCkl He Oosee 10 MuH.

buner cocrour M3 AByX TeopeTHUYeCKMX BONpocoB. CIHCOK BOINPOCOB MPHUBOAMTCS B
NIPUIIOKCHUH.




[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 camocrosiTesibHOW padoThI bl
paloTy CTyeHTOB, CTY€eHTOB arrect
U TPY/10eMKOCTh B Yacax anuu
I/

q | o | a6 | CPC | KCP | K.P. | KL | PIP | Pegepar | K/p | 3 | 3

Pasznen

Henensn
cemecTpa

Cemectp

n/n

Tema 1. HaH000BbeKTHI H
HAHOCTPYKTYPHbIe MaTepUaJIbl.
OCHOBHBIE TIOHSTHUS O 7
HaHOMaTepHuaiaX UCTIOIb3yeMOn
TEPMHUHOJIOTHU. PaccMOTpeHbI
OCHOBHEBIE BH/IBI
yTIIepOJ0COIepKAIIUX
HaHOMaTEpHAJIOB. AJUIOTPOITHBIE
MoJU(UKaAIK yTIepoa, CBOMCTBA U
CTPYKTYpPHBIE HECOBEPIIICHCTBA

1. OJTHOM U3 TakuX MoaudUKaImii — 1-18 | 18 | 18 36
rpadena.

MounekysgpHoe cTpoeHue
(dynepeHoB, X CBOWCTBA B Cpe/ie
pacTBopuUTEINei, ONTUYECKHE
CBOICTBA, CTPOCHHUE U CBOMCTBA
¢bymiepeHonog00HbIX 00BEKTOB:
OHHOHOB, SH/IPOIPAIIOB,
Gbyieputsl, QyIepHUIBL

CtpoeHue u CTpyKTypa HAaHOTPYOOK,
neeKThl CTpPOeHHs] HAHOTPYOOK,
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KaMWJUTSIPHBIC SIBIICHUS,
Ha0II0JaeMbIe B HAHOTPYOKax,
MEXaHU3MBbI COPOLIMY HAHOTPYOKaMu
Pa3IMYHBIX BEUIECTB, & TAKXKE IIyTH
MOBBIIICHUS COPOIIMOHHON
crocobHocTu. OnTuyeckue u
3JIEKTPUYECKHUE CBOMCTBA
yTIEPOJAHBIX HAHOTPYOOK,
MTOJTYTIPOBOTHUKOBEIE CBOMCTBA
YTIEPOAHBIX HAHOTPYOOK.
MexaHu4ecKue ¥ MPOYHOCTHBIE
CBOMCTBA YTIEPOAHBIX HAHOTPYOOK,
a TaK)Ke CBOMCTBA, CBSI3aHHBIC C
3JEKTPOHHOU 3Muccuen. CtpoeHue u
CBOICTBA IUIOJIOB, aCTPAJICHOB,
HEYTJIePOJIHBIX HAHOMATEPHAIIOB.
CtpyKTypa 1 CBOMCTBA
HaHOOOBEKTOB, 00J1a1af0IIHNX
KBaHTOBBIMH CBOWICTBaMHU.

Tema 2. Meroabl mnoOJyYeHHS
HAHOO0bEKTOB U
HAHOCTPYKTYPHBIX MAaTepHAJIOB.

OcHOBHBIE METOABI MOJIYUCHUA
HaHOMaTepHaJloB, TUIa3MEHHBIN
MeTOJl, TEeXHOJOTMYECKHI MpOoIecC
nonyuyenus ¢ymiepenoB C60 u C70.

OcobenHoctu CHHTE3a
OHJIOOHIPAOB. ITonyuenue
HaHOTPYOOK AJIEKTPOTYTOBBIM
METO/IOM.

MeTO]I IMOJIYUCHHUA HaHOMAaTCpHaloB
nyTeM Ja3epHOU a0msmu,
KaTaJIMTHIECKOTO pa3IoKEeHUs

1-10

12

18
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yIJIEpOJI0B, 00pa30oBaHUE 3aMKHYTHIX
U IPOTSIKEHHBIX HAHOOOHEKTOB.
Texnomoruu mosydeHuss rpadena,
METO/IbI TUISE SHA0APATBHBIX
CTPYKTYp, METOJI  paJualloOHHO-
CTUMYJIMPOBAHHOTO
KaTaJIUTUYCCKOIro BbIpalluBaHus,
METO/T KaTaJIUTHYECKOTO
XUMHYECKOI0 OCAXKACHUA I1apOB B
J1a3MENOCTOSTHHOTO TOKa,
3JIEKTPOJUTUYECKUN CUHTES

Tema 3. IlpuMepbl NPAKTHIECKOTO
NpPUMEHEHHsI HAHOOOBEKTOB WU
HAHOCTPYKTYPHBIX MAaTepPHAJIOB.

Ob6nactu IPUMEHEHUS
HAaHOMAaTEepHUaJOB,  HCIIOJIb30BAaHHE
HaHOMaTEepPHAJIOB B
MAaIIMHOCTPOCHUH.

HpI/IMeHeHI/Ie HaHOMATCpHuaJoB B
QJICKTPOHUKE, CUCTECMbI OXJIAXKICHUSA

Ha OCHOBE HaHOTPYOOK,
HaHOIIPOBOJIHUKHU Ha OCHOBE
HaHOTPYOOK, HCIIOJIb30BaHUE

HaHAOTPyOOK B KayecTBE UCTOUYHUKA
MH(paKpacHOTrO U3TyUYEHHUS.
[IpumeHeHne HaHOMAaTepualoB B

SHEPTreTHKE, Ha TpaHCHOpTE,
CBOICTBa ayKCETHMUYECKUX
MaTepHaoB.

[IpumeHeHne HaHOMAaTepuajioB B
MpUOOPOCTPOCHUH,  MEXaHUYECKHe
pEe30HATOPBI, JAaTYMKH Ha OCHOBE
HaHOMAaTCpHAJIOB, OIITHYECCKHE

11-18

10

18
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GUIBTPHI, CBEPXMHUHHUATIOPHBIC
YCTpPOMCTBA,
HAHO3JIEKTPOMEXaHUUYECKUE
CUCTEMBI.

HpI/IMeHeHI/Ie HaHOMATCpHaJIOB B
XHMquCKOﬁOTpaCHH, CTPOUTECIIBCTBC

u MEIULINHE, CBEpXMaJIbIe
MaHHMITYJITOPBI.
DKOJIOTUYECKHE ACIEKTHI

HCITIOJIb30BAHHA HAHOMATCPUAJIOB.

Bcero yacoB nmo fucuMniinae

36

36

72

3/3




O 00O NO DN B~ W —

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 BunpI cBsi3u mpucyTcTBy1oT B MoJiekyie Cgo?

. Uem onpenensroTcs ONTUYecKue cBorMcTBa (hyaepeHoB?

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

. Kak nonyuuts u3 pynnepena suaodpan?

. Uro takoe ¢pynineput?

. Kakue kpucrannmyeckue pemerku ObIBatoT y QyIepuToB?

10. Yto Takoe dymiepuani?

1.
2.

Bonpocsl k 3auery

IToHaTHE HAHOOOBEKTA.
[ToHsiTHE HAHOCTPYKTYPHUPOBAHHBIX MATCPUAJIOB.

3.®ymepeHonoqo0HbIe 00BEKTH. Buabl. OTINYHTEILHBIC YEPTHI.

S.
6.
7.
8.
9.

10.

11

12.

13
14
15
16
17
18

CtpoeHue U CBOMCTBA MTUMOIOB.

AnnoTpornHbsie MOU(UKALIMN YTIEPOa.

I'paden u ero cTpykrypa.

[TapameTpsl rpa)€HOBBIX CIIOEB.

[Tomyuyenue rpadena ¢ mosynpoBOIHUKOBBIMUA CBOWCTBAMH.
CTpyKTypHBIE HECOBEPIIIEHCTBA rpadeHa.

. CtpykTypa Mosekyn QysuiepeHa.

dopma mosekyisl Gyiuiepena Cep.

. Bunp1 cBsizu B monekyne dymnepera Ceo.

. OnTrueckue cBoiCTBa PysIepeHOB.

. Db dexT 00paTHOro HACKIIIIAEMOTO MOTJIOIICHHUS CBETA.
. OTnuyuTenbHbIE YePThl OHUOHOB.

. [onyyenue 3ni03apana u3 ¢pyepeHa.

. OTnnuurenpHble YepThl PysuiepuTa.

[Tpunoxenue 2



19.
20.
. OTnauTensHbIC YepThl HAHOTPYOOK.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.

21

18

OTnuunTensHbie YepThl Pyrepua.
Bunpl kpucTanmnyeckux pemeTox QpyuiepuToB.

[TonsaTHEe 0 XUPaTbHOCTH HAHOTPYOOK.
CTpyKTypa 0OTHOCIOMHBIX HAHOTPYOOK.
JleexThI CTpOCHHS HAHOTPYOOK.
Hakonurenu MexaHM4eCKOM SHEPIHH HA OCHOBE HAHOTPYOOK.
MexaHu3Mbl COpOLIMM B HAHOTPYOKax.
CriocoObI MOBBILIEHUSI COPOIIMOHHBIX CTOCOOHOCTEN HAHOTPYOOK.
Meramuueckuil ¥ MoxynpoBOHUKOBBINA THUIT TPOBOJUMOCTH HAHOTPYOOK.
VYHunosnsipHas u OunosisipHas JIOMUHECIICHITHS.
Ypasuenue Paynepa — Hoprelima.
Tok aMuCCHH B YTIEPOAHBIX HAHOTPYOKaX.
MexaHnueckre CBOMCTBa HAHOTPYOOK.
CxJjonbIBaHHME HAHOTPYOOK.
@aKTOpbI, BIUAIONIME HA CBOMCTBA MMUIOI0B.
[TonsTue 00 acTpaneHax.
duznyeckue XapakTEPUCTUKU aCTPAJICHOB.
[ToHsiTHE O KBAHTOBBIX OOBEKTAX.
VYpaBHeHUE OMMCAHUS CTOSTYUX BOJIH JIEKTPOHHOT'O COCTOSIHUSI B KBAHTOBOM SIME.
MexaHu3Mbl 00pa30BaHUs KBAHTOBBIX SIM.
[ToHsiTHE O KBAHTOBBIX HUTAX U TOYKAX.
dopmyiia MPOBOJIMMOCTH KBAHTOBOW HUTH.
TexHom0THMY TTOTy4YeHHUS] HAHOOOHEKTOB.
[1na3mMeHHbI METO] TOJTyYeHHSI HAHOOOBEKTOB.
Paznenenue ¢ymiepenoB Cgp u Czo NmpuU TJIIa3MEHHOM METOJE MOJTYUYCHUS

HAHOOOBEKTOB.

45.
46.
47.
48.
49.
50.
51,
52.

N3menbuenue yactuu. CTeneHb JUCHEPCHOCTH. Y IbTPAAUCIIEPCHBIE CUCTEMBI.
Onpenenure CTENEeHb AUCIEPCHOCTH HAHOYACTHLL.

OCHOBHBIE MTOHATUSA U TEPMUHBI HAHOTEXHOJIOTHH.

CpaBHUTE 00BEKTHI HAHOTEXHOJIOTHH C pa3MepaMu TUIaHET.

Krnaccuduxkarus 11ej1eBbIX MpoIyKTOB HAaHOTEXHOJIOTHH.

YeM 0TIIM4Yar0OTCsl HAHOMIOPOIIKU M HAHOMATEPHUAJIBL.

Brinenenue 3H1031pajioB B YUCTOM BUJIE.

MeToapl BBEAEHHSI METAJUIMYECKUX YACTHUILl KAaTAIU3ATOPA B JIEKTPOPA3PSIIHYIO

1a3My, Py CUHTE3€ HAHOTPYOOK.

53.
54.
55.
56.

Mertona na3zepHoit aOJIsIUn.
HanomaTepuaiibl mojrydaemble METOI0OM J1a3€pHOM a0sIuu.
MeTo1 KaTaIMTUYECKOTO Pa3I0oKEHUS YIIIEBOJOPOIOB.
JloctouHcTBa MeToaara3odazHoro KaTaJIUTUYECKOTO Pa3NoKEeHUS

YIJIEBOJIOPOJIOB.

57.
58.
59.

«COopka» MOJIEKyIbl PyJiiepeHa.
MeTo1b1 OJTyYeHHUS TTUITOIOB.
CymIHOCTh COJIbBATAITMOHHOTO CHHTE3A.
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60. MeTon OKCUAMPOBAHHOTO PACCIOCHUSI—BOCCTAHOBIICHUS.

61. MeTona KATAIUTHUYECKOTO XHMHUYECKOIO OCAXACHUS MapoB B IUIa3Me
MOCTOSIHHOT'O TOKA.

62. MeToJ1 2IEKTPOIUTHIECKOTO CUHTE3A.

63. SIBneHue CHIXKEHUS TPEHUs U aOpa3MBHOIO M3HOCA B IPUCYTCTBUM (PyJIEpEHOB
B CMa304YHOM MaTepHaile.

64. Biusnue ¢ynnepeHoB Ha )KUAKYI0 (azy CMa30yHOTO MaTepuara.

65. OcOOEHHOCTH UCITIOJIB30BAHNS HAHOMATEPUAJIOB B DJIEKTPOHHUKE.

66. HanonpoBoiHUKM Ha OCHOBE HAaHOTPYOOK. TpaH3uCTOp HA OCHOBE HAHOTPYOOK.
67. IlepcieKTUBBI IPUMEHEHHSI HAHOTPYOOK B SHEPTeTHKE U HE TPAHCIIOPTE.

68. AceThucKre MaTepHralibl U CBOMCTBA.

69. MexaHn4ecKle pe30HaTOpbl HA OCHOBE HAHOTPYOOK.

70. Kimaccel HaHOOETOHOB.

71. Moaudukanus HAHOCUMBIX TOKPBITHH PyJuiepougamu.

IIpuMepsbI TECTOBBIX 3aJaHUH

1. BakmMuncrepdyIepeHOM Ha3bIBAIOT MOJIEKYIIY:
a) Cao
0) Cro
B)Ci120
r)Cis0

2. Bepuo nu ytBepxkaenue: "B oriawune OT (yJIIEpPEHOBBIX MOJEKYJ, OHUOHBI
coJiep>KaT He OJMH, a HECKOJIbKO 3AMKHYTBIX CJIOEB

a) Jla

0) Het

B) YTBEpK/ICHHE HE UMEET CMbICIIa

3. Ecnu k atromam yriaepoa, oopaszyromnmm C, TOMOJTHUTEIBHBIE aTOMBI PUMBIKAIOT
C BHEITHEH CTOPOHBI oJIMdIpa (Kapkaca QyIepeHa), moryqaroTcs:

a) DK303/IpaJibl

0)2HIA03 ApaTBI

B)OHUOHBI

r) ['eTrepodyiepensr



