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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
NOTPEOUTENLCKUX CBOMCTBAX MATEPUATIOB KOHCTPYKIIMOHHOTO U (D)YHKIIMOHATLHOTO HA3HAYCHUS ,
dbopMUpOBaHHE KOMIUIEKCa O0a30BBIX 3HAHMA W YMEHHWH, MO3BOJIIOMIMX OPHUEHTUPOBATHCS B
TEPMHUHOJIOTHH U HAIIPABJICHUSAX PUMEHEHUSI HAHOMATEPUAJIOB.

3anaveil ocBoeHUs AMCUMILTUHBI «HaHomaTtepuanbpy SBISETCS HU3YYEHHE TEOPETHUYECKHX
OCHOB ()OPMHUPOBAHHSI YHHKAIBHBIX CBONCTB HAHOPAa3MEPHOTO COCTOSIHHSI BEIIECTBA H
COBPEMEHHOT'0 apceHalla TEXHOJIOTMYECKUX MPUEMOB UX MPAKTUYECKOTO MPUMEHEHHUS. A TakxKe,
U3y4YCHHE OCHOBHBIX 3aKOHOB M KOHIENIMI HAHOTEXHOJOTHH, H3yYEHHE OCHOBHBIX BHJIOB
HAHOYACTHI] 1 HAHOMATEPHAJIOB U UX (U3UKO-XUMHUYECKUX CBOICTB, U3yUY€HHUE OCHOBHBIX METOOB
MOJTyYEHUsI M UCCIICIOBAHUSI HAHOYACTHUIl 1 HAHOMATEPUAJIOB, 3HAKOMCTBO C BaXKHEUITUMU chepamu
MPUMEHEHUS HAHOTEXHOJIOTMH, M3YYEHHE HKOJIOTHYECKHUX PHUCKOB, CBSI3aHHBIX C MPUMEHEHHUEM
HAHOYACTHII.

O6yuenne mno aucuuiuinHe «HaHnoTtexHomormm» HampaBieHO Ha (GOPMUPOBAHUE
y o0yuaromnuxcs ciueayonmx komrnereHui B coorerctBun ¢ DI'OC 22.03.01 «MarepuanoBeneHue

U TEXHOJOTMM MaTepUajoBy», YTBEPKAEHHBIM MpukazoM MunoOpHayku Poccun ot 02.06.2020 N
701:

Koa n HanmeHoBaHMe KOMIeTeH Uit NHauKaTopbl 10CTHKEHUS
KOMIeTeHIHH
VYK-1. CnocobeH ocyliecTBIsATh IOUCK, NVYK-1.1. Ananuzupyer 3aaauy, BbIICISS €€

KPUTHYECKHMH aHAJIU3 ¥ CHHTE3 HHpopMaIuu, | 6a30BbIe COCTABIISIOIINE.
MPUMEHATh CUCTEMHBIN TTOAXO/ ISl PEIICHUS
MOCTaBJICHHBIX 3aJa4. NVYK-1.2. OcyuiecTBasieT NOUCK, KPUTUYECKH
OIICHHUBAET, 0000IIaeT, CHCTEMATH3UPYET U
pamxupyet uHbopMaIuio, TpedyeMyo Ass
pelIeHus TOCTaBJICHHOM 3a/1a4H.

NVYK-1.3. PaccMaTpuBaeT U npeajgaraer
paloHaIbHbIE BAPUAHTHI PEIICHUS
IIOCTABJIEHHOW 3a/1a4M, UCIIOJIb3Ys
CUCTEMHBIN MOJXO0J], KPUTUYECKH OLIEHUBAECT
UX JJOCTOMHCTBA M HEJJOCTATKH.

VYK-6. CnocoOeH ynpaBisiTh CBOUM NVYK-6.1. Ucnonb3yeT HHCTPYMEHTHI U
BpEMEHEM, BBICTPaUBaTh U Peain30BbIBATH METO/bI YIIPABJIEHUS BPEMEHEM IIPH
TPACKTOPHIO CaMOpPa3BUTHUA Ha OCHOBC BBITIOJTHCHHUHU KOHKPETHLBIX 3a1a4, ITPOCKTOB,
MIPUHIUIIOB 00Pa30BaHMs B TeUEHUE BCEl IpU AOCTHKEHUM MOCTaBJIEHHBIX Lieen
KHU3HU.

NVYK-6.2. Onpenenser NpruOPUTETHI
CcOOCTBEHHOM N1eATENbHOCTH, TUYHOCTHOT'O
pa3BUTHS U TPO(PECCHOHANTBHOTO POCTa

NVYK-6.3. JleMOHCTpUPYET TOTOBHOCTD K
MOCTPOEHHUIO MPOhHEeCCHOHATHFHON Kaphephl U
ONpPENIETIEHUIO CTPATErun
MPo(ECCHOHAIBHOTO Pa3BUTHS HA OCHOBE
OIICHKU TpeOOBaHUI PHIHKA TPYa,
MIPEIJIOKEHUHN PhIHKA 00pa30BaTEIbHBIX
YCIYT ¥ C YYETOM JIMYHOCTHBIX

I1K-1 Crroco0€eH BBIMOIHATE KOMIIJIEKCHEIE NIIK-1.1 3naer: nmenu v 3a1a4u TPOBOTUMBIX
WCCIEA0BaHUS M UCIIBITAHUS MAaTEepPUATIOB MCCJIEI0BAHMI, METO/IbI POBEACHUS




(u3nmenmii), 06pabaThIBaTh, AaHAIU3UPOBATH U
IPEACTaBISATD PE3YIIbTAThI

HKCIIEPUMEHTOB U HAOIIOACHUI, 0000IeHIS
1 00paboTKu nHGOPMAITUH;

NIIK-1.2 YmeeT: npoBOIUTH HAOIIOACHUS 1
WU3MEPEHUS, COCTABIIATH OTYETHI MO
pe3ysbTaTaM IPOBEICHHBIX SKCIIEPUMEHTOB,
00pabaTbIBaTh U MPEACTABISAThH OTyYECHHBIC
pe3yIbTaThI,

NIIK-1.3 VimeeT HaBBIKU MPOBEACHUS
WU3MEPECHHI 1 HaOII0IeHn, 00pabOTKH
PE3yJIbTaTOB, COCTABJICHUS OTUYETOB U
[IPEJICTaBJICHHUSI TOJTYYSHHbIX JaHHBIX

ITK-2 CriocoOeH oCyIIEeCTBISITh BBIOOD
MaTEepPHAJIOB U TEXHOJOTHUYECKUX MPOIIECCOB
JUTSL TIOJTYYICHHUS 33TAHHOTO KOMITJICKCa
CBOWCTB

HTIK-2.1 3HaeT: MmeTainyecKue u
HEMETAJUTMYeCKUE KOHCTPYKIIMOHHBIE U
WHCTPYMEHTAJIbHBIE MAaTEpUaJIbl, NX
CBOIICTBa, CIOCOOBI YIIPOUHEHUS,
TEXHOJOTHYECKHE BO3MOKHOCTH
TEPMHUYECKON 00pabOTKHU, METO/IBI
MIPOBEACHUS CTPYKTYPHOTO aHAJIN3a U
OTpEeIeTICHUS IKCILTyaTAI[MOHHBIX CBOMCTB
JleTane 1 THCTPYMEHTOB

NIIK-2.2 Ymeet: BbIOMpATh MaTepuaibl s
JeTanel MallivH, IpruOopOB U HHCTPYMEHTOB,
BUJI TEPMUYECKOI 00pabOTKH, TPOBOAUTH
CTPYKTYPHBIN aHAIN3 U U3MEPEHUs
MOKa3aTeliei, XapaKTEPU3YIOIIUX
AKCIUTyaTallMOHHBIE CBOMCTBA JAETaleH U
WHCTPYMEHTOB, YCTAHABIIMBATh MPUYUHBI UX
OTKJIOHEHMS OT 3a/IaHHBIX MapaMeTPOB;

NIIK-2.3 Nmeet HaBBIKU: BbIOOpa
MaTEPUAJIOB JUIsl pa3IUYHbIX U3/EIHUH, BUJ
TEPMUYECKON 00pabOTKH, MPOBEACHUS
CTPYKTYPHOTI'O aHaJln3a, U3MEPEHUS
MOKa3aTeliel, XapaKTePU3YIOIIUX
AKCIUTyaTallMOHHBIE CBOMCTBA JAETaleH U
MHCTPYMEHTOB, yCTaHABIUBATh MPUYNHBI UX
OTKJIOHEHMS OT 3aJJaHHbIX [1apaMETPOB

2. MecTO0 AMCUMILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOTrPaMMbl

JluciumnianHa OTHOCUTCS K DJIEKTHBHOM dacTu 010ka b1 «/luctunmuaet (MOIyin ).

JlucuumanHa B3aMMOCBSI3aHa JIOTHYECKU U COJIEPKATEIHHO-METOUYECKU CO CIIETYIOMUMU
aucuuriauHaMu u npakrtukamu OOIT:

B o6s3arenbHol yactu (b 1.1):



- XuMHs MaTepUalioB;

B gacrtu, popmupyemoii yuactHukamu odpazoBarenbHbix otHomenui (b1.2):
- Be106op MaTepuanoB /i U3roTOBICHUS U3,
- [lepciekTUBHBIE MaTEPUAIIBL;
- [IopomkoBbIe MaTepuaisl.

3. CTpyKTypa U coiep:kaHue TUCUUILINHBI

OO011ast TPYA0EMKOCTh JUCIHUILIAHBI COCTAaBIsACT 4 3aueTHbIe equHuIbl (144 yaca).

3.1

3.1.1. Ounas ¢popma oOydeHus

Buabl yueOHOH padoThI M TPYI0EMKOCTh

. KosmuecrBo | CemecTpbl
Bup y4eOHoii padoThI
n/n 4acoB 7
AYJAUTOPHBIE 3aHATHS 72 72
B Tom umncne:
1. Jlexkun 36 36
2. CemuHapckue\pakTHYECKHE 36 36
3aHSTHS
CamocrosiTesibHasi padoTa 72 72
B Tom umncne:
1. CaMOCTOSITETbHOE U3YUCHUE 72 72
IIpoMexkyTouHasi aTTecTanmus
3adet/nud. 3auer/rK3aMeH 3ader 3agyer
HTroro 144 144
3.2 TemaTnuyeckuii IJIaH U3y4YeHUS TUCHUTNIMHBI

3.2.1 TemaTtnyeckwii TUTaH IO OYHOU (opMe 0OyUeHHS pa3MEIIEH B MPIIIOKEHNH | K

paboueii mporpamme.

3.3

Conep:xkanue TUCUUIJIMHBI

Tema 1. HaH000beKTHI 1 HAHOCTPYKTYPHbIE MAaTEPHAJIBI.

OcHOBHBIE TIOHSTHS O HaHOMaTcpHajax I/ICHOJ'IB3yeMOI71 TCPMHUHOJIOTUH. PaCCMOTpeHH
OCHOBHBIC BUABI YIITICPOJOCOACPKAINX HAHOMATCPHUAJIIOB. AJ'IJ'IOTpOHHBIC MO,I[I/I(I)I/IKaI_II/II/I yriepoaa,

CBOICTBA U CTPYKTYPHBIC HCCOBCPIICHCTBA OJIHOM U3 TaKuX MO,Z[I/I(I)I/IKaLII/Iﬁ - rpaq)eHa.

MornekymsipHoe cTpoeHHe (DyJIJIepeHOB, UX CBOMCTBA B Cpelie pacTBOpUTENEH, ONTHYECKUE
CBOICTBa, CTPOECHHE M CBOWCTBAa (YJUIEPEHONOAO00OHBIX OOBEKTOB: OHHMOHOB, 3HJIPO3APAJIOB,

byepuTsl, QyUIepUILL.

CtpoeHue u CTpyKTypa HAHOTPYOOK, Ne(EeKThl CTPOCHHS HAHOTPYOOK, KalWJUISIPHBIC
ABJIEHUS, Ha0JI0/1aeMble B HAHOTPYOKax, MEXaHU3Mbl COPOLIMK HAHOTPYOKaMU pa3IUYHbIX BEIIECTB,
a TaKKe IMyTH MOBBIIIEHUS COPOIMOHHON crocoOHOCTH. ONTHYEeCKHe U AJIEKTPUYECKUE CBOWCTBA

YIJIICPOAHBIX HaHOTp}IGOK, MOJIYITIPOBOAHUKOBBIC CBOMCTBaA YTJICPOAHBIX HaHOprGOK.




MexaHHuecKue U MPOYHOCTHBIE CBOMCTBA YIJIEPOAHBIX HAHOTPYOOK, a TakKe CBOWCTBA,
CBSI3aHHBIE C 3JIEKTPOHHOM 3Muccueld. CTpoeHHE U CBOMCTBA IUIIO0B, ACTPAJIEHOB, HEYIJIEPOJHBIX
HAaHOMAaTEPHUAJIOB.

CrpykTypa U cBOHCTBa HAHOOOBEKTOB, 00JIa1AI0IIUX KBAHTOBBIMU CBOMCTBAMH.

Tema 2. MeToabl MoJIy4eHUs] HAHOO0bEKTOB M HAHOCTPYKTYPHBIX MATEPHAJIOB.

OcCHOBHBIE METOJIbI TOJYYCHHs] HAaHOMATepUAJIOB, TUIA3MEHHBIH MeToJ, TeXHOJOrnYecKuit
nporecc nonyderus pymiepenoB C60 u C70. OcoOeHHOCTH CHHTE3a AHA03HIpanoB. [lomydenue
HAHOTPYOOK AIIEKTPOyTOBBIM METOIOM.

MeTon mody4yeHHs] HaHOMATEpUAIOB IIyTeM JIa3epHON  aOisuM, KaTaIuTHUYECKOTO
pa3JI0KEHUS YTIIEPOI0B, 00pa30BaHNE 3aMKHYTBIX H MPOTHKEHHBIX HAHOOOBEKTOB.

Texnonorun monydyeHuss rpadeHa, METOAbl I DHAOAPAIBHBIX CTPYKTYp, METOJ
paauaIMOHHO-CTUMYJIMPOBAHHOTO KATAJIUTUYECKOTO BBIPAIIMBAHUSA, METOJ] KaTAIUTHUYECKOTO
XUMHUYECKOT'0 OCAXKICHHSI TAPOB B IJIA3MEMIOCTOSHHOTO TOKA, JJIEKTPOIUTHUYECKUM CUHTES.

Tema 3. Ilpumepbl NPaAKTHYECKOI0 NMPUMEHEHUS] HAHOO0bEKTOB M HAHOCTPYKTYPHBIX
MATEpPUHAJIOB.

O6sactTd  IpUMEHEHHS  HAHOMATEpUaAlOB,  WCIIOJIB30BaHHME  HAHOMATEpUaJOB B
MAaIIMHOCTPOCHHH.

[IpruMeHeHre HAHOMATEPUAJIOB B DJIEKTPOHHUKE, CHCTEMBI OXJIAKICHUS HA OCHOBE HAHOTPYOOK,
HaHOIIPOBOJHUKM HAa OCHOBE HAHOTPYOOK, MCIIOJIb30BaHHE HAHAOTPYOOK B KauecTBE MCTOYHHUKA
MH(}PaKpacHOTO U3ITYUYCHHUS.

[IpuMeHeHHe HaHOMATEpUAIOB B SHEPreTUKE, Ha TPAHCIOpPTE, CBOMCTBA ayKCETHYECKHX
MaTepHalIoB.

[TpumeHeHre HaHOMATEPHUAJIOB B IPUOOPOCTPOCHUH, MEXAHUYECKUE PE30HATOPBI, JaTYMKHU Ha
OCHOBE  HAHOMATEpHaJOB,  ONTHYECKHE  (UIBTPBI,  CBEPXMHHHATIOPHBIE  YCTpPOWCTBA,
HAHODYJIEKTPOMEXAHUYECKNE CUCTEMBI.

[IpuMeHeHHEe HaHOMATEpHAIOB B XMMHYECKOMOTpaciu, CTPOMTEIbCTBE M MEIULUHE,
CBEpXMaJible MaHUITYJISTOPBI.

DKOJIOTUYECKHE aCIIEKThI UCIOIb30BaHHUSI HAHOMATEPUAJIOB.

3.4 TemaTuka ceMMHAPCKUX/MPAKTHYECKHUX H JIA0OPATOPHBIX 3aHATHI

3.4.1. CeMuHapcKkue/mpakTHIECKUE 3aHATHS

[Ipaktuueckoe 3ansitue Nel «IIpomblilieHHBIE HICTOYHUKH MTOCTYIUIEHUS] HAHOMATEpUaJoB B
OKPY’KAOIILYIO CPEY».

[Ipaktnueckoe 3anatue Ne2 «IloTeHManbHble ICTOYHUKH NOCTYILJIEHUSI HAHOMATEPUAJIOB B
OKPY’KAOIILYIO CPEY».

IIpaktnueckoe 3anarne Ne3  «CBoiicTBAa HAHOMATEpUAJOB, ONPEIEIAIOIIME  UX
B3aMMO/ICHCTBUE C OKPYKAIOIIEH CPEAOI».

[IpakTuueckoe 3anarue Ned «HanodacTuiisl B atMmocdepey.

[IpaxkTnueckoe 3ansTue NeS «HaHodacTHIlbI B TOYBEY.

IIpakTnueckoe 3anarue Ne6 «Murpanus HaHOYACTHI] B OKPYIKAIOLIEN Cpene».

[Tpaktrueckoe 3ansitue No7 «BzammojelcTBre HAaHOYACTHUIl, OMOJIOTMUYECKUX OOBEKTOB U
OKpYXaroIle cpesb».

[IpakTuueckoe 3anarue Ne§ «Murpaiiys HAHOOOBEKTOB B OpraHU3MeE YEJI0OBEKay.

[IpakTnueckoe 3anarne Ne9. « TOKCHKOIOIMUECKOE UCCIIEN0BAHNE HAHOMATEPHUAIIOBY.

[Ipaktnueckoe 3ansatue Nel) «OcCOOEHHOCTH TOKCHUKOJOTHYECKHX  HCCIEIOBAaHUMN
HaHOMaTEPHAJIOBY.



[Ipaktuueckoe 3anstue Nell «OCOOEHHOCTM TOKCHUKOJOTMUECKMX  HCCIIEIOBAaHUMN
a’po30eiy.

[IpakTuueckoe 3anstue Nel2 «MeTo/bl OnpeiesieHHs] HAHOYACTHUIL B OKPYIKAIOIIEH cpeiey.

[Tpaktrueckoe 3ansTue Nel3 «bpoyHoBckoe aBrkeHue U quhy3us».

IIpakTnueckoe 3anarue Nel4 «OnTuueckue cBONCTBAa HAHOYACTHUI.

[IpakTrueckoe 3ansTue Nel5 «AncopOarusi B ME30IMOPUCTBIX CUCTEMAX).

[IpaxTnueckoe 3anarue Nel6 «AncopOariys B MUKPOIIOPUCTBIX CUCTEMAX.

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

[Ipaktuueckoe 3anstue Nel8 «TepmoauHamMUyecKue 3aKOHOMEPHOCTH TIE€TEPOre€HHOIO
00pa3zoBaHus U pOCTa HAHOKJIACTEPOBY.

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

4, Y4eOHO-MeTOAMYECKOE U MH(POPMALIMOHHOE O0ecIeYeHne

4.1 OcHoBHas JuTeparypa
1. Bosikos I''M. HanotexHosorus B maminHoctpoenuu: yueonuk. — M.: UHOPA-M, 2019. —
307 c.-Ha caiite Znanium.com

4.2  JlomoJaHUTEIbHAS JTUTEPATypa

1.Bonkos I'.M., 3yeB B.M. Marepuanosenenue: yueOnuk, Paznen V, Hanomarepuaisl. -
M.: «Axagemusy, 2008. — 400 c.-4905k3.

2.BonkoB ['.M. MammHocTpouTeIbHBIE MaTEPHAIBI HOBOTO TTOKOJICHUSI: YueOHOE 1mocooue.
—M.: UIH®PA-M, 2018. — 319 ¢.-500 3k3.

4.3  DjekTpoHHbIE 00pa3oBaTebHbIE Pecypchl

[IpoBenenue 3aHATUHN U aTTECTAlMil BO3SMOYKHO B IMCTAHIIMOHHOM (popMaTe ¢ IPUMEHEHUEM
CHCTEeMbI TUCTaHIMOHHOrO oOyuenust yHuBepcutera (CJJO-LMS) Ha ocHOBe pa3paboTaHHBIX
Kadepoii AIeKTPOHHBIX 00pa3oBaTesIbHBIX pecypcoB (DOP) no BceM paszzgenaM IporpaMMbl:
Hazpanne O0OP Ccpuika Ha Kypc

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

4.4  JluneH3uOHHOe W  CBOOOJHO  pacHpoOCTpaHsieMoe TNPOrpaMMHOe
olecreyeHue

\e |HaumenoBanu | Pazpa6oruux IO | loctynmHocTh Ccblika Ha Ennnblii peectp
e (mpaBoobJsagarten | (IMIEH3NOHHOE, | POCCHHCKHUX MPOrpamMM JJist
b) ¢B00OTHO 9BM u B/l (npu naanumnu)
pacnpocTpaHsieM
oe)

1. | MoitOdwuc OO0 "HOBBIE JIutieH3nOHHOE https://reestr.digital.gov.ru/ree
OBJIAYUHBIE str/301558/?sphrase_id=9433
TEXHOJIOI'M" 75



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

45 CoBpemennble npogeccuoHaJbHbIe 0a3bl JaHHBIX M HWH(OPMALHMOHHBbIE
CIIPABOYHbIE CHCTEMbI

Ccblika Ha
Ne HaumenoBanmue JoctynHocTh

pecypc

HNudopMaunoHHO-CTIPABOYHBbIE CHCTEMbI

1. Nudopmanmonnsie pecypesl Cetn

http:// www.consultant.ru
Koncynbrantlliroc P HocrymHo

J1eKTPOHHO-0MOINOTEYHbIE CHCTEMBbI

Jlanp https://e.lanbook.c JlocTymiHa B CETH
1. om/ HutepHer 6e3
OrpaHUYCHUN

IPR Books https://www.iprbo JlocTyrHa B CeTH
2. okshop.ru/ Hutepuer 6e3
OrpaHUYCHU

Ipodeccnonanbubie 6a3bl JAHHBIX

baza maHHBIX HAydHOU http://www.elibrary.ru JloctymHO
1. 3JICKTPOHHOU OMOJIIMOTEKH
(eLIBRARY.RU)

WebofScienceCoreCollection — http://webofscience.com JloctymHo
IOJIUTCMATHYCCKasa pe(bepaTI/IBHO-
2. o6ubanorpaduueckas
HHAYKOMCTPUICCKast
(bubmmomeTpuueckas) 0a3a TaHHBIX

S. MarepuajibHO-TEXHHYECKOe 00ecreyeHue
Howmep Ob6opynoBanue
ayJIUTOPUHI
1313 HoyTt0yk, npoekTop, skpax
6. MeToanuyeckue peKoMeH aluu

6.1 Meroanyeckne peKOMeHAAIUM /ISl MPeNoAaBaTeis M0 OPraHnu3anuu
o0yueHus

6.1.1. TlpenomaBaTenp OpraHU3yeT MPENOJABaHWE JAWCIHMILUIAHBI B COOTBETCTBHH C
TpeboBanusimu "[lonoxkeHuss 00 opraHU3aluu 00pPa30BaTEIHLHOTO TMPOIecCa B MOCKOBCKOM
MOJIMTEXHUYECKOM YHUBEPCUTETE U €ro punuanax", yrBepkKIEHHBIM PEKTOPOM YHHUBEPCHUTETA.


http://www.consultant.ru/
http://www.elibrary.ru/
http://webofscience.com/
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6.1.2. Ha mepBOoM 3aHATUHU MperojaBaTesb JOBOAUT IO CBEACHHS CTYIEHTOB COJEp)KaHHUE
paboueii mporpammbl aucuuruinabl (PIIJ]) u mpenmocTaBiisieT BO3MOMXHOCTH O3HAKOMIIGHUSI C
IIpOrpamMMoin.

6.1.3. IlpenonaBarens ocoOeHHO OOpalaeT BHUMaHUE CTYJCHTOB Ha!

- BUIBI U (OPMBI MPOBENEHUS 3aHATHHA MO JUCHUIUIMHE, BKIIOYAS MOPSIOK MPOBEICHHS
3aHATUNA C MPUMEHEHHEM TEXHOJOTHH AMCTaHIMOHHOTO OOYYEHHS M CHCTEMbI JUCTAHIIMOHHOIO
00yuenust yausepcuteta (C1O mocnonurexa);

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

- (hopmy, coneprxanue U MOPAIOK MPOBEACHUS TPOMEKYTOUHOM aTTeCTallMi B COOTBETCTBUU
¢ OHIOM OIEHOYHBIX CPEACTB, MpeaycMoTpeHHbM PI1/I.

6.1.4. [oBomutr 10 CBEACHHUS CTYJICHTOB TpaduK BBITOJIHEHUS Y4YeOHBIX pPadoT,
npenycMorperssix PITI.

6.1.5. Heobxonumo ¢ camoro Hauaja 3aHSATHII PEKOMEHJIOBaTh CTYJEHTAaM OCHOBHYIO U
JIOTIOJTHUTEIIBHYIO JINTEPATYPY M YKa3aTh IMyTH JOCTYIIA K HEH.

6.1.6. Buauane wunum B KOHIIE CeMecTpa JaTh CIHCOK BOMPOCOB MJisi TOJATOTOBKU K
POMEKYTOUHOM aTTecTanuu (3K3aMEeHY HIIH 3a4€Ty).

6.1.7. Pexomennmyercs ¢akt o3HakomiieHus cTyaeHToB ¢ PIIJI u rpaduxom paboTsi
NUCHMEHHO 3a(hUKCHPOBATH MOAINMCHIO CTY/ICHTA B JIUCTE O3HAKOMIICHUS ¢ comepykanue PI1/I.

6.1.8. IlpenonmaBarenu, BeAyUIMil JEKUMOHHBIE M MPAKTHUYECKHUE 3aHATHUS, JTOJKHBI
COTJIACOBBIBATh TEMATUYECKHW IUIAaH TPAKTHUYECKUX 3aHATHHA, HCIIOIB30BaTh CIMHYIO CHCTEMY
0003HaYeHH, TEPMUHOB, OCHOBHBIX MOHSATUHN AUCIUTUIHHBI.

6.1.9. [Ipu moAroToBKEe K JIAOOPATOPHOMY 3aHSTHIO TIO0 TIEPECYHIO OOBSBICHHBIX TEM
IPENoIaBaTel0 HEOOXOAUMO YTOYHHUTH IUIAH UX MPOBEACHUS, NMPOAYyMaTh (POPMYIUPOBKH U
coJiepKaHne y4eOHbBIX BOIIPOCOB, BRBIHOCUMBIX Ha 00CYX/IEHUE, 03HAKOMHTHCS C IEPEYHEM BOTIPOCOB
110 TEME CEMHHApA.

B xone cemMuHapa BO BCTYNHTEIHHOM CJIOBE PACKPBITh MPAKTUYECKYIO 3HAUUMOCTH TEMBI
CEeMMHAPCKOT0 3aHATHSA, ONPEACTUTh MOPSJI0K €ro MpOBEIEHUs, BpeMs Ha OOCYXJAEHUE KaKIOoro
yueObHoro Bompoca. [IpuMeHsss (QpPOHTaJIbHBIM ONpPOC JaThb BO3MOXHOCTh BBICTYNIMTH BCEM
CTyJI€HTaM, MIPUCYTCTBYIOIINM Ha 3aHATHH.

B 3axirounTensHON YacTH CEMHUHAPCKOTO 3aHATHS CIIEIYET OBECTH €T0 UTOTH: AaTh OIICHKY
BBICTYIUICHHI KaXKIOTO CTYJ€HTa U y4eOHOM TPYIIIBI B 1I€JI0M. PaCKpBITh MOT0XKUTENbHBIE CTOPOHBI
¥ HEJIOCTAaTKH MPOBEIEHHOTO CEMHHAPCKOTo 3aHsATHS. OTBETUTHh Ha BOMPOCH! CTYJEHTOB. BbInaTh
3aJjaHusl [T CAaMOCTOSITENIbHONW PabOThI O MOJATOTOBKE K CIIEAYIOLIEMY 3aHSTHIO.

Bo3MmoxHO npoBeieHNe 3aHATHI U aTTeCTallil B TUCTAaHIIMOHHOM (popmarte ¢ MpUMEHEHUEM
CHCTEMBI TUCTaHIMOHHOro o0ydeHus: yHusepcureta (CJO-LMS). ITopsaok npoBeneHus: paboT B
JTVICTaHIIMOHHOM (popMaTe yCTaHAaBIMBACTCS OTACIHHBIMH PACIMOPSHKEHUSMH TPOPEKTOpa IO
y4eOHoIi paboTe U/Uiu IeHTPOM y4eOHO-METOINYECKOi PabOTHl.

6.2 Meroanueckue yKazaHus AJIs1 00y4al0UIUXCsl IO OCBOEHUIO M CHUTITHHBI

6.2.1. CTyeHT ¢ caMoro Hayajna OCBOCHUS JUCIUIUIMHBI J0JDKEH BHUMATEIbHO O3HAKOMUTCS
¢ pabodeit mporpaMMO TUCITUTIITUHBI.

6.2.2. CtyneHTy HEOOXOAMMO COCTaBUTH JUI ceOsi TpaduK BBITIONHEHUS y4eOHBIX paldoT,
npenxycmotpeHnbix PIIJ[ ¢ yuérom TpeGoBaHWi APYruX MUCIUIUIAH, M3YyYaeMBIX B TEKYIIEM
ceMecTpe.

6.2.3. Ilpu npoBeneHUM 3aHATHA U MPOLEAYpP TEKyIIeH M MPOMEKYTOUHOM aTTeCTallMH C
UCTIOI30BaHUEM WHCTPYMEHTOB WH(MOPMAIIMOHHON 00pa30BaTeNbHON Cpeasl AMCTAHIIMOHHOTO
oOpa3oBanus yHuBepcurera (LMS wmocnonutexa) kak BO BpeMs KOHTaKTHOW pabOTHI ¢
npernojiaBaTesieM, Tak W BO BpeMs CaMOCTOSTENFHOW pabOThl CTYICHT IOJDKEH O0ECIednTh



11

TEXHUYECKYI0 BO3MOXHOCTh TUCTAHIIMOHHOTO MOJKIIOYEHUS K CHCTEMaM JHCTAHIIMOHHOTO
oOyuenus. IIpu OTCYTCTBMM TakOW BO3MOXHOCTH OOCYIAUTh CHUTYalMI0 C IIpernojaBaTeieM
JVCLIUATUTAHBL.

6.2.4. CamocrtosaTenbHas paboTa SBISETCA OAHUM W3 BHUIOB Y4eOHBIX 3aHsATHH. Llenn
CaMOCTOSITENIbHOW pabOThl — MPAKTUYECKOE YCBOCHHE CTYAEHTaMH BOIIPOCOB, PACCMATPHUBAECMBIX B
poLecce U3y4eHUs TUCHUTUIHHBI.

Bubl BHEayAUTOPHOI CaMOCTOSITENIbHOM paOOTHI:

- CaMOCTOSTEIbHOE U3YUECHUE OTJEIbHBIX TEM AUCHUIIINHBL

- MOJITOTOBKA K JICKIIHOHHBIM 3aHSITHSM;

- IOATOTOBKA K CEMHHApaM U MPAKTUYECKUM 3aHATHIM;

JUi1st BBIOJTHEHUS JTI00O0TO BHJIA CAMOCTOATENBHOM PaboThl HEOOXOIMMO MPOWUTH CIIETYIOIINE
STarbl:

- OIIPEJIEJICHNE LIEIU CAMOCTOSATENBHON padOTHI;

- KOHKpEeTHU3allys M03HaBaTeIbHOM 3a7auu;

- CaMOOIIEHKA TOTOBHOCTH K CAMOCTOSITENILHON paboTe;

- BBIOOD aJIeKBaTHOTO criocoba AeHCTBUS, BEIYIIETO K PEIICHUIO 33/1a4U;

- IUTaHUPOBAaHUE PAaOOTHI (CAaMOCTOSATEIBHON UITH C TOMOLIBIO IIPEN0IaBaTENs) HaJl 3a/IaHUEM;

- OCYIIECTBIIEHHE B TMPOIIECCE BBIMOIHEHUS CAMOCTOATEIbHOM pPabOThI CaMOKOHTPOIS
(MpOMEKyTOYHOI'O U KOHEUYHOT'0) PE3yJIbTaTOB pabOThl, U KOPPEKTUPOBKA BBIIIOJIHEHUS PaOOThI;

- pedekcus;

- IPE3CHTAIUS CAMOCTOSITEIIbHON paboTHI.

1. DoH/I OLIEHOYHBIX CPEICTB

7.1  MeToabl KOHTPOJISI U OLIEHUBAHUS Pe3yJbTATOB 00yUYeHUsI
JI7ist KOHTPOJISL YCTIEBAEMOCTH M Ka4eCTBA OCBOCHUSI AUCHUILUINHBI HACTOSIICH TPOrPaMMOit

IIPEyCMOTPEHBI CIEAYIOIINE BUIBI KOHTPOJIA:
- KOHTPOJIb TEKYIIEeH yCIeBaeMOCTH (TEKYIIUHA KOHTPOJIb);
- IPOMEKYTOUHAs aTTeCTalusl (3a4er).

7.2 Ikana w KpUTepUH OIEHUBAHUS Pe3YJIbTATOB OO0y4YeHHUS MNpH
NpoBeJeHUH MPOMEKYTOUHOM aTTecTAlNH

HIxaJja oneHUBaHUA Kpurtepun ouennBanus

BrinosHeHs! Bce BUABI y4eOHOUM paboThl, MPEyCMOTPEHHBIC
y4eOHBIM TIaHOM. CTYAEHT JEMOHCTPUPYET COOTBETCTBHUE
3HaHUW, YMEHUH, HABBIKOB NPUBEICHHBIM B Ta0JIMIIAX
nokaszareyieid, OmepupyeT MNPUOOPETECHHBIMU 3HAHUSMH,
3a4TeHO YMEHUSAMH, HAaBbIKAMHU, I[PUMEHAET UX B CHUTyalUsX
MOBBINIEHHOMN CJIOXKHOCTH. [Ipu 3TOM MOTYT OBIThH IOMYIIICHBI
HE3HAUUTETbHBIC ONIMOKW, HETOYHOCTH, 3aTPYIHEHUS TPHU
AHAIMTUYECKUX OINEPALUsX, IEPEHOCE 3HAHUW U YMEHUN Ha
HOBBIE, HECTAH/IAPTHBIE CUTYALIUU.
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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,
He3saureHno JOMYCKAlOTCAd  3HAYUTENbHbIE  OIIMOKH,  MPOSBISETCA
OTCYTCTBHE 3HAaHUI, YMEHU, HABBIKOB I10 Py MOKa3aTeleH,
CTYJIGHT WCHBITBIBAET 3HAYUTEIbHBIE 3aTPYJAHECHHS MPHU
OTIEpUPOBAHUU 3HAHUSIMU U YMEHUSIMH MPU UX TIEPEHOCE Ha
HOBBIE CUTYalIUU.

7.3 OueHouyHbIe CpeCTBa

7.3.1. Texyuuit KOHTPOIb

cDO}T)MEI OTUCTHOCTHU U TCKYLICTO

Bun pabotsl
KOHTPOJIS
CaMocTosTenbHbIe paboTHI (IIepeueHb OdopmieHHbIC BBITOTHEHHBIE 3aJaHHS 110
MAaKTUYECKUX pabOT MpECTaBIICH B 11 TEMaM CaMOCTOSITEIILHBIX padoT,
3.4.1) MPEelyCMOTPEHHBIX IPOTPAMMO TUCHHUTUINHBL, C

OTMETKOM IPENOAaBaTEIIs «3a4TEHO», €CIIN
BBINIOJIHEHBI U 0hOpPMIIEHBI BCE paOOTHI.
Kontponbnas padota (npumep 3aganuii B | [lucbMeHHBIE OTBETHI Ha 3aJ]aHUsI KOHTPOJBbHON
MIPUIIOKEHUH 2) paboThl, IpeayCMOTPEHHOM paboyeit
MPOrPaMMOMN AUCHUILIMHBI C OLIEHKON
MIPENO0/IaBaTelsl HE HUKE «YJIOBJIETBOPUTEIBHOY.
TecTo! (MpUMeEpPHI TECTOBBIX 3aaHHIA [IpaBunbpHBIE OTBETHI HA JBa BOIPOCA U3 TPEX B
MIPEJICTABJICHBI B MPHIIOKEHUH 2) OJHOM U3 BapUAHTOB TECTA.

7.3.2. IIpomexxyTouHas aTTecTanus

[TpomerxyTodHast aTTeCTalus - (3a4€T) MPOBOAUTCS 1O OWIIeTaM B yCTHOI popme. PerimameHT
NIPOBE/ICHUS aTTECTALINU:

- 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)

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

Pasznen
U TPYA0EMKOCTh B 4acax anun

Heneasn
cemecTpa

Cemectp

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

Tema 1. HaHo00BbeKTHI B
HAHOCTPYKTYPHbIE MaTepUAIbI.
OCHOBHBIE IOHATHS O 7
HaHOMaTepHaiax UCIIOIb3yeMOn
TEPMUHOJIOTHH. PaccMoTpeHb!
OCHOBHBIE BH/IBI
yTIEpOI0COAEPKAIIUX
HaHOMAaTepHasioB. AJIOTPOIHBIE
MOU(HUKALMK yTIIepo/ia, CBOMCTBA U
CTPYKTYpPHBIE HECOBEPIIICHCTBA

1. OJIHOM U3 TaKUX MoAU(UKAITHII — 1-5 20
rpadena.

MonekynspHOe CTpOeHHEe
GbyIutepeHoB, BX CBOMCTBA B cpefie
pacTBopuTeneil, onTuyeckue
CBOICTBA, CTPOEHHUE U CBOMCTBA
byuiepeHonog00HbIX 00BEKTOB:
OHHOHOB, SHAPO/IPATIOB,
bymieputsl, QyIIepHUIBL.

CrtpoeHne u CTpyKTypa HaHOTPYOOK,
JeeKThl CTPOEHHsI HAHOTPYOOK,
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KalMWJUISIPHBIC SIBIICHUS,
Ha0JI0JTaeMbIe B HAHOTPYOKax,
MEXaHHU3MbI COPOIIM HAHOTPYOKaMH
pa3IMYHBIX BEIIECTB, a TAKXKE IMyTH
MOBBIIICHUS COPOIIMOHHON
crocobHocTu. OnTuyeckue u
ANEKTPUYECKHUE CBOMCTBA
YTIEPOAHBIX HAHOTPYOOK,
MOJIYTIPOBOJIHUKOBBIE CBOMCTBA
YTIEPOAHBIX HAHOTPYOOK.
MexaHn4decKkre U IPOYHOCTHBIE
CBOICTBa yIIIEpPOIHBIX HAHOTPYOOK,
a TaKXK€ CBOMCTBA, CBSI3AHHEIC C
3JIEKTPOHHOU 3MHuccueil. CTpoeHue u
CBOICTBA ITUIO/IOB, ACTPAJICHOB,
HEYTJIEPOIHBIX HAHOMATEPHAJIOB.
CrtpykTypa 1 cBOMCTBa
HAHOOOBEKTOB, 00JIaTAIOIINX
KBAaHTOBBIMH CBOHCTBaMH.

Tema 2. Mertoasl mnoJgy4eHust
HAHOO0BbEKTOB u
HAHOCTPYKTYPHBIX MaTepHaJIOB.

OcHOBHBIE METOAbI MOJIyUCHUA
HaHOMAaTepHaJoB, IUIa3MEHHBIN
MeTOJl, TEeXHOJOTHYEeCKU MpOLecC
nony4enus ¢ymiepenoB C60 u C70.

OcoOenHoctu CUHTE3a
OHJI0OHAPAJIOB. ITonyuenue
HaHOTPYOOK 3JEKTPOAYTOBBIM
METOIOM.

MGTOH MOJIyYCHHS HaHOMAaTCpHaIoB
nyTeM Ja3epHOM abmsmu,
KaTIUTHIECKOTO pa3noKeHus

6-10

12
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YTIEPOA0B, 00pa30BaHUE 3aMKHYTHIX
U MPOTSDKCHHBIX HAHOOOBEKTOB.
Texnonorun monydeHus rpadena,

METOIbI IS SHJI03IpATbHBIX
CTPYKTYp, METOJ  paaualliOHHO-
CTUMYJIMPOBAHHOTO

KaTaJIMTHYECKOIO BBIpAIllMBaHUS,
METO.I KaTaJIMTHYECKOIO
XUMHUYECKOTO OCaXICHHUS TapoB B
IJIa3MEOCTOSHHOIO TOKa,

AIEKTPOJIUTUYECKUN CHHTE3

Tema 3. [lpuMepbl NPAKTHYECKOTO
NpPUMEHEHUs] HAHOOObEKTOB W
HAHOCTPYKTYPHBIX MaTepHaJIOB.

Ob6uactu [IPUMEHEHUS
HAaHOMAaTEepHaJOB,  HCIIOJIb30BAHHE
HaHOMaTepHAaJIOB B
MaIIMHOCTPOCHHH.

HpI/IMGHGHI/Ie HaHOMATCpUaJIOB B
SJICKTPOHUKE, CUCTCMBbI OXJIAXKJICHUS

Ha OCHOBE HaHOTPYOOK,
HaHOIPOBOHUKH Ha OCHOBE
HaHOTPYOOK, HCIIOJIb30BaHUE

HaHAOTPYyOOK B KaueCcTBE MCTOUHHUKA
MH(pPaKpacHOTO U3ITYUCHHUS.
[IpumeHeHHe HaHOMATEpUAIOB B

JHEpPreTHKE, Ha TpaHCHOPTE,
CBOICTBa ayKCETHYECKHUX
MaTepHaJIoB.

[lpumeHeHne HaHOMAaTepUalIOB B
npuOOPOCTPOCHUH,  MEXaHHYECKHe
pPE30HATOPHI, JATYMKH Ha OCHOBE
HaHOMATEePHAaJIOB, ONITUYECKHE

10-18

10

24
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GUIBTPHI, CBEPXMHUHUATIOPHBIE
YCTpOICTBA,
HAHO3JIEKTPOMEXaHUUECKHE
CUCTEMBI.

HpI/IMeHeHI/Ie HaHOMAaTCpUuaJIOB B
XHMH‘ICCKOﬁOTp&CHH, CTPOUTEIIBCTBE

u MEIULINHE, CBEpXMaJbie
MaHHMITYJISTOPBI.
DKOJIOTUUECKUE ACIIEKTHI

HCIIOJIb30BAHUA HAHOMATCPHUAJIOB.

Bcero yacoB nmo jucuMIJInHe

36

36

72

[Tpunoxenue 1.2




O 00O NO DN B~ W —

[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 popmy umeet monexyna ¢ymiepena Ceo?

. 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 nonyuuts u3 pynnepena suaodpan?

. Uro takoe ¢pynineput?

. Kakue kpucrannmyeckue pemerku ObIBatoT y (yJiepuToB?

10. Yto Takoe dymiepuani?

O NNOTWN -

11.
12.
13.
14.
15.
16.
17.
18.

Bonpocsl k 3auery

. [lonaTrie HaHOOOBEKTA.

. [ToHsiITHE HAHOCTPYKTYPUPOBAHHBIX MATEPHUATIOB.

. @yiepenonogo0Hble 00beKThI. Buibl. OTANYUTEIBHBIE YEPTHI.
. CTpoeHue 1 CBOMCTBA MUMO/IOB.

. AJITOTpOIHBIE MOJU(DUKALINY YTIEPOIa.

. I'pacen u ero crpykrypa.

. [TapameTpsl rpad)eHOBBIX CIOEB.

. [Tomyuenue rpadena ¢ mosynpoBOTHUKOBBIMUA CBOWCTBAMH.

. CTpyKTypHbIE HECOBEpILIEHCTBA TpadeHa.

CtpykTypa MoJieKy QysuiepeHa.

dopma mosekyisl Gyiuiepena Cep.

Bunei cBsizu B Mmosiekyie ¢yepena Ceo.

OnTHueckue CBOMCTBA (PyJIEPEHOB.

D¢ ekt 00paTHOro HACKIIIAEMOTO MOTJIOIICHUS CBETA.
OTnuYnTeNnbHBIE YePThl OHUOHOB.

[Tomydenue 3u1031paia u3 QyepeHa.
OTnuunTensHbIe YepThl Pyruiepura.
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19. OtnuuurensHbIE 4epTHl QyIiepua.

20. Bubl KpUCTALTUYECKUX PEIIETOK (QyIUIEPUTOB.

21. OTnuuuTensHbIC YepThl HAHOTPYOOK.

22. IloHsiTHE O XUPATBLHOCTH HAHOTPYOOK.

23. CTpyKTypa OJTHOCIOWHBIX HAHOTPYOOK.

24. JlebexThl CTPOCHHS HAHOTPYOOK.

25. Hakonurenu MEXaHUYeCKOW SHEPTHH Ha OCHOBE HAHOTPYOOK.

26. MexaHu3Mbl cOpOIIMH B HAHOTPYOKax.

27. CriocoObl OBBINIEHUS COPOLIMOHHBIX CITOCOOHOCTEN HAHOTPYOOK.

28. MeTamnyeckuii ¥ MOJyIPOBOIHUKOBBINA TUI TPOBOJUMOCTH HAHOTPYOOK.

29. YuunounsgpHasa v OUnoJisipHas JIOMHUHECIICHITHS.

30. YpaBuenue Paynepa — Hopreiima.

31. Tok aMuccuM B YIIIEpOAHBIX HAHOTPYOKaX.

32. MexaHuuyecKkue CBOMCTBA HAHOTPYOOK.

33. CxJyonbpIBaHHE HAHOTPYOOK.

34. ®akTopsl, BIUSIONINE HA CBOMCTBA MUIIOJIOB.

35. IlonsiThe 06 acTpaneHax.

36. ®usnyeckne XapaKTePUCTUKU aCTPAJICHOB.

37. IloHsiTHE O KBAHTOBBIX OOBEKTAX.

38. YpaBHEeHUE ONMUCAHUS CTOSYUX BOJH AJIEKTPOHHOTO COCTOSIHMSI B KBAHTOBOM SIME.
39. Mexanu3mbl 00pa3oBaHusl KBAHTOBBIX SIM.

40. [TonsiTHE O KBAHTOBBIX HUTAX U TOYKAX.

41. ®opmyra NpoOBOAMMOCTH KBAHTOBOM HUTH.

42. TeXHOIOTUHU MTOTYyYEHUSI HAHOOOBEKTOB.

43. Ilna3sMeHHbBIM METOT TTOTYUYEHHS] HAHOOOEKTOB.

44. Paznenenue ¢ymiepeHoB Cgo U Cyo mpu IJIa3MEHHOM METOJE MOJy4YeHUs
HAaHOOOBEKTOB.

45. N3menpuenue yactuil. CTENeHb AUCTIEPCHOCTH. Y IbTPAAUCTIEPCHBIE CUCTEMBI.
46. Onpenenure CTETEHb TUCTIEPCHOCTH HAHOYACTHII.

47. OCHOBHBIC IOHATHS U TEPMUHBI HAHOTEXHOJIOTHH.

48. CpaBHHTE 0OBEKTHI HAHOTEXHOJIOTHUU C Pa3MepaMu IIaHeT.

49. Knaccuduxanus 1eaeBbIX MPoyKTOB HAHOTEXHOJIOTHH.

50. YeM oTiMyaroTCsi HAHOMIOPOIITKY U HAHOMATEPUAITBI.

51. Beigenenue sHA03IpajIoB B YUCTOM BHJIE.

52. Metoapl BBEACHUSI METAIUTMYECKUX YACTUIl KAaTaIU3aTopa B AJICKTPOPA3PSIHYIO
1a3My, Py CUHTE3€ HAHOTPYOOK.

53. Metoza na3zepHol aOIsIuu.

54. Hanomatepuaiibl 1ojTydyaeMble METOJIOM JIa3epHOM aOIsIIUU.

55. MeTo/1 KaTaTMTUYECKOTO Pa3ioKeHUs YIIIEBOJOPOIOB.

56. [JocromHcTBa  MeToda  ra3o(aszHOro  KaTaJMTUUYECKOTO  Pa3JIOKEHUS
YTJIEBOJOPO/IOB.

57. «Coopka» MOJIEKyYJIbI QyJIIepeHa.

58. MeTobl MoTy4eHus! TTUIO0B.

59. CymHOCTh CONMBbBATAIIMOHHOTO CHHTE3A.
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60. MeTon OKCUAMPOBAHHOTO PACCIOCHUSI—BOCCTAHOBIICHUS.

61. Merona KaTaTUTHYECKOTO XUMUYECKOTO OCAXkICHHS TAPOB B IJIA3ME NOCTOSTHHOTO
TOKaA.

62. MeToJ1 2IEKTPOIUTHIECKOTO CUHTE3A.

63. SIBneHue CHUKEHUSI TPEHUS U aOpa3suBHOTO M3HOCA B IPUCYTCTBUM (PYJLIEPEHOB B
CMa304YHOM MaTepHale.

64. Biusnue ¢ynnepeHoB Ha )KUAKYI0 (a3y CMa30uHOT0 MaTepuaia.

65. OcOOEHHOCTH UCITIOJIB30BAHNS HAHOMATEPUAJIOB B DJIEKTPOHHUKE.

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

68. AceThucKre MaTepralibl U CBOMCTRBA.

69. MexaHn4ecKle pe30HaTOpbl HA OCHOBE HAHOTPYOOK.

70. Kimaccel HaHOOETOHOB.

71. Monudukanys HAaHOCUMBIX MOKPBITHI QyJIepougamu.

IIpuMepsbI TECTOBBIX 3aJaHUH

1. BakmMuncrepdyIepeHOM Ha3bIBAIOT MOJIEKYIIY:
a) Cao

0) Cro

B) C120

r) C1g0

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 oJMdIpa (Kapkaca QyIepeHa), moryqaroTCs:

a) DK303/IpaJibl

0) DHIOo>ApaBI

B) OHUOHBI

r) ['eTrepodyiepensr



