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1. IlnaHupyemble pe3yJbTAThl OCBOEHUS AU CHUILIMHBI

Pe3ysbTaThl 0CBOEHHS THCIHILTHHBI
(UHOUKAMOP OOCMUICEHUS KOMNEeMEeHYUl)

ILnanupyembie o0pa3oBaTesibHbie pe3yabTaTsl (OP)
00y4eHHs N0 TMCUMILINHE

HMOIIK-1.1 3HaeT OCHOBHBIC IIOJIOKCHUS,
3aKOHBI U METOJIBI B OOJIACTU €CTCCTBCHHEIX,
TEXHUYCCKUX HAYK U MaTEMaTHKH.

OP 1.1.1 IeMoHCTpUpPYET 3HAHUE CBSI3U MEKAY
Pa3MEpPHOCTBIO, CTPYKTYPOI U CBOWCTBAaM
HaHOMaTEepPHAJIOB; 3HAET OCHOBHBIE 0COOEHHOCTH
MeXaHMYECKUX M (PU3NUECKUX CBOMCTB
HaHOMaTEepPHAJIOB.

OP 1.1.2 Knaccudummpyetr HaHOMaTepHAaIbI IO
TreOMETPHYECKON Pa3MEPHOCTU M (PYHKIIMOHATEHOMY
Ha3HAuYEHUIO; yCTaHABIMBAET 3aBUCUMOCTb MEXY
Pa3MepHOCTHIO, CTPOCHHEM H CBOMICTBaMU
HaHOMaTepHaJIOB.

Pesynbrarel 00yueHHs IpOBEPSIIOTCS BO BpeMs
TEKYIIIEro KOHTPOJIS 3HAHUH, Ha MPAKTUIECKNX padoTax,
a Taxke Ha 3a4ere.

NOIIK-1.2 Cnocoben BBIOMPATH
HEOOXOIMMbIE METOIbI MaTeMaTHKH,
€CTECTBCHHBIX W TEXHUYECKHX HayK JUIs
aHanm3a MpoQecCOHAIBHBIX 33/1a4.

OP 1.2.1 CrynenT, nucnomnb3ys NOHATUIHBIN anmapar B
00J1acTH HAHOMATEPUAJIOB U HAHOTEXHOJIOTHA, ClIOCOOCH
BbIOpaTh HAHOMATEpUaJl MM HAHOTEXHOJIOTHIO €T
W3TOTOBJICHHS JJ1s1 KOHKPETHOTO BUIA U3/ICIHSI, HCXOAS
W3 Ha3HA4YCHUsI NYCIOBUI SKCIUTyaTalluy U3CIIHSL.

OP 1.2.2 Crynent, nmest ipeacTaBIeHne 00 OCHOBHBIX
TEXHOJIOTUSX MOTYYECHHUs] HAHOYACTHIL U
HaHOMAaTEepUAIOB, TIPOU3BOJCTBA U3/EIUH H3
HaHOMAaTepHaOB, HOPMAaTUBHBIX JOKYMEHTAX Ha
MaTepuasbl U TEXHOJIIOTHH, CIIOCOOCH CleNaTh
KOHKPETHBIN UX BHIOOD NPH aHAIN3E
npodeccHOHaNbHBIX 3a/1a4.

Pe3synprarsl 00yueHHs IPOBEPSIIOTCS BO BpeMs
TEKYIIETO KOHTPOJIS 3HAHUM, Ha IPAKTHYECKUX paboTax.

HOIIK-3.1 Crioco0eH BBIIONHATh aHAIN3
TUHAMHUYECKAX CBOMCTB TEXHUYECKUX CUCTEM
Ha MOJENTFHOM UJIH (PU3UYECKOM YPOBHE.

OP 2.1.1 CrynenT, nucnomb3ys NOHATUIHBIN anmapar u3
00J1acTH HAHOMATEPHAaJIOB U HAHOTEXHOJIOTHH,
yCTaHABIUBAET 3aBUCHMOCTH MEXKIY PasMepoM,
CTpOEHHEM, CBOMCTBAMU HAHOMAaTEepHaJOB.

OP 2.1.2 CtyneHT aHaIN3upyeT OCHOBHBIE CBOMCTBA
HAaHOMAaTEepHAJIOB U CIIOCOOEH CliesIaTh MPOTHO3 UX
CTaOMJIBHOCTH NP XPaHEHUH U SKCIUTyaTaltu.
Pesynbrarel 00yueHus POBEPSIIOTCS BO BpeMs
TEKYLIEro KOHTPOJIS 3HAaHUH, Ha IPAKTHYECKUX paboTax,
a TaKXxe Ha 3a4ere.

NOIIK-6.2 Bribupaer COBPEMEHHBIE
TEXHUYECKHUE CPEICTBA U TEXHOJOTUH, B TOM
YHCJIE C YYETOM DKOJIOTHYECKUX MOCIEACTBUM
170:¢ MIPUMEHEHHUS npu pa3paboTke
MHHOBAIIMOHHOTO ITPOEKTA.

OP 6.2.1 CtyneHT BeIOMpaeT HaHOMaTepHabl U
HAHOTEXHOJIOTHH C y4ETOM Ha3HA4YCHHUS U
(YHKIIMOHAIIBHBIX CBOWCTB, a TAK)KE UX BO3/IEHCTBHS Ha
OKPY’KaIOIYIO CPey IpH pa3paboTKe HHHOBAIIHOHHOTO
HPOEKTA.

OP 6.2.2 CrymeHT WuCHOIb3yeT HOPMATUBHBIE
JOKYMEHTBl ~ JJIi ~ KOHTposis  0e30MacHOCTH
HAaHOMAaTepuajJoB W  HAHOTEXHOJOTHH  MpH
pa3paboTKe MHHOBALMOHHOTO MPOEKTA.

Pe3ynbraTel 00y4eHns IpOBEPSIIOTCS BO BPEMsI
TEKYIIEro KOHTPOJIS 3HAHUI, HA IPAKTUYECKUX paboTax,
a TaKXKe Ha 3auere

NOIIK-6.4
TEXHUYECKOE

000CHOBBIBATh
Ha OCHOBE

Ymeer
pereHue

OP 6.4.1 CtyneHT moHMMaeT HOPMATHBHYIO
JOKYMEHTALMIO, PETIaMEHTHPYIOLIYIO IPOU3BOJ-CTBO U




HOPMAaTUBHBIX JIOKyMEHTOB, | IPUMEHECHNE HAHOTIPOAYKIIUH.
peramenTupyromux HUOKP OP 6.4.2 CtyneHT BEIOMpAET M UCIIONH3YET
HOPMAaTHBHBIE JOKYMEHTBI IIPU pa3padoTKe U
0(OPMIICHUH TEXHOIOTHYESCKOM TOKYMEHTAIIUH Ha
craguu HUOKP, cBs3aHHOM ¢ IPOHU3BOACTBOM
HaHOMPOAYKIWHU M(HJIIH) HAHOTEXHOJIOTHIA.
Pesynbrarhl 00y4eHHs IPOBEPSIFOTCS BO BPEMSI
TEKYIIEro KOHTPOJIS 3HAHUH, HA MPAKTHYECKUX paboTax,
a TaKXKe Ha 3aueTe
1.1.01.
1.1.02. 2. Dranbl J0cTHXKEeHUS 00pa30BaTelbHBIX pe3yJbTAaTOB B Ipolecce OCBOEHHS
AUCUHMILINHBI
@OopMBbI TEKYLIETO
Ne Paspenbt u(um) Temet OO6pazoBareibHbBIE Pe3yIbTaThI KOHTpOIA 1
JUCHUIIIINH IMPOMCIKYTOUHOU
aTTeCTalHU
Tema 1. BBenenue B Mup HOIIK-1.1 Texywuii KOHmMpOnb:
HaHOMAaTEePUaJIOB U MNOIIK-1.2 Tecm
) . Ipaxmuueckas paboma
. HaHOTEXHOJIOTUI 7
IDOMENCYMOUHASL
ammecmayusi:
3auem
Tema 2. Hanomarepuainbl u HOIIK-1.1 Texywuii KOHmMpOnb:
UX Knaccu(pUKaLum HOIIK-1.2 Tecm
3 NOIIK-2.1 Ipaxmuueckas paboma
Ilpomesicymounas
ammecmayusi:
3auem
Tema 3. O0beMHEIE HOIIK-1.1 Texywiuii KoHmponb.:
Hanomarepuainsl (3D) u MOIIK-1.2 Tecm
4. TEXHOJIOTUH UX TTOJTYUCHHUS MOIIK-2.1 Zp axmuieckas pagoma
[pomesrcymounast
ammecmayusi:
3auem
Tema 4. 0D nanomarepuabl HOIIK-1.1 Texywiuii KOoHmponb:
Y TEXHOJIOTUH UX MOTY4SHHS WOIIK-1.2 Tecm
5 NOIIK-2.1 Tpaxmuueckas paboma
Ilpomesicymounas
ammecmayusi:
3auem
Tema 5. 1D HaHOMaTepuasl NOIIK-1.1 Texywuii KOHMPONb:
Y TEXHOJIOTUH X MOTYy4SHHS HOIIK-1.2 Tecm
6. NOIIK-2.1 IIpaxmuueckas paboma
Ilpomesicymounas
ammecmayus.
3auem
Tema 6. 2D HaHnOMaTepuabl NOIIK-1.1 Texywuii KOHMpPONb:
Y TEXHOJIOTUH HX TIOTYdEHUS MOIIK-1.2 Tecm
7. IIpakmuueckas paboma
IIpomesxcymounas
ammecmayusl.




3auem
Tema 7. OCHOBHBIE METOIBI HNOIIK-1.1 Texywuti KoHmpov:
HCCIIEIOBAHMS, CITOCOOBI HNOIIK-1.2 Tecm
Ipaxmuueckas paboma
8. JMAarHOCTUKU HAHOOOBEKTOB. I
[pomesicymounas
ammecmayu.
3auem
Tema 8. Hanounngycrpus. NOIIK-1.1 Texywyuii KOHMpOnb:
HopmarusHast HNOIIK-1.2 Il;ecm .
I/IOHK-Zl pakmuveckas paooma
9. JIOKYMEHTAIHS. IIpomescymounas
Hanosxkonorus. ammecmayus:
3auem
9.1.01. 3. OueHoYHbIEe CpEACTBA /Jsi NPOBEAEHHUS TEKYIIero KOHTPOJIS H

METOAUYECCKUEC MAaTEPHUAJIbI, ONIPEACTIAIOIINE IIPOUEAYPY UX OLHCHUBAHUS

Tekymmii KOHTPOJIb MPOBOAUTCS B TCUCHUE CEMECTPA C LENbIO OMPEACIICHUS] YPOBHS YCBOCHUS
oOydJarolmMMHCss 3HaHWM, (OpPMUPOBAHHMS YMEHUH ¥ HAaBBIKOB, CBOEBPEMEHHOTO BBISBICHHUS
npenoaaBaTrejicM HEAOCTAaTKOB B IMOATOTOBKE O6yanOHIHXC$I U NPUHATHA HGO6XOIII/IMI)IX MCp II0 €€
KOPPEKTUPOBKE, a TAaKKe JJISl COBEPIICHCTBOBAHUS METOJUKH OOYYCHHS, OpTaHU3alH y4eOHOM
paboTel, 1 puKcupyercs B HopMe KOHTPOIHHOM TOYKH HE MEHEE OJJHOTO pa3a B CEMECTp.

3.1. Tect

TecToBble 3aaHUs MPEAYCMATPUBAIOT 3aKPEIUVICHHUE TEOPETHUYECKUX 3HAHWUM, IMOJIYYSHHBIX
CTYIEHTOM BO BpeMsl 3aHSATUN 1O JaHHOW aucHuIuiiHe. WX Ha3HadeHWe — ynIyOUTb 3HAHHS
CTYIEHTOB IO OT/EJIbHBIM BOIIPOCaM, CHCTEMaTHU3UPOBATh MOJIYYCHHbIC 3HAHUS, BBIABUTH YMEHHUE
MIPOBEPATH CBOM 3HAHHS B PadOTe C KOHKPETHBIMH Marepuanamu. [Ipu moAroroBke K peEIICHUIO
TECTOBBIX 3aJ]aHUN PEKOMEHYeTCs IOBTOPUTH MaT€pPUaIbI 110 MPOUIEHHBIM TEMaM.

Ha Beimonnenue tecta otBogutcs ot 20 10 40 MUHYT B 3aBUCUMOCTHU OT TE€MBI.

BaHK 60np0008 TECTOB HAXOAUTHCA B BHCKTpOHHOM Kypce
URL: https://moodle.tsu.ru/course/view.php?id=19794

IIpumepol 6onpocos mecma

1. Yro Takoe kBaHTOBAsA TOYKA?

- KBanTOBas Touka npeacTaBiseT co00i HAaHOOOBEKT OJJHOTO MaTepuaa HaXoIAIIUICs Ha
MaTpule U3 APyroro Marepuania;

- DnemeHTapHasl CTPYKTypa KBaHTOBOTO M3J1yYEHUS;
- Hanopa3smepHsblii pa3pbIB B 3JIEKTPOMATHUTHOM U3JTy4CHUU;
- KBant, Haxopsimuiics B 3€KTPOMArHUTHOM MOJIE;
2. Kak mensiercst Bkiaa Mexda3zHoil 00acTi B 00IIHe CBOMCTBA 00BEKTa IPU YMEHBIIIEHUU €T0
pa3mepa?

- Ilpu ymeHnbmienun pazMepa o0bekTa BKIaa Mexda3Hoi o0acTy B 001IMe CBOCTBa 00bEKTa
YMEHBIIIaeTCs;


https://moodle.tsu.ru/course/view.php?id=19794

- IIpu ymenbiienuu pazmepa o0beKTa BKIAJ Mex(a3zHoi 00acT B 00IIKe CBOHCTBAa 00bEKTa
YBEIMUNBACTCS;

- Ilpu ymenbiienuu pazmepa o0beKTa BKIAJ Mex(a3zHoi 00acT B 00IIKe CBOHCTBAa 00bEKTa
MPOXOIUT yepe3 MakcumyMm npu 100 HM;

- Ilpum ymeHbmieHnn pasmepa o0bekTa BKIaa Mek(azHoi 001acTH B 001IHEe CBOMCTBA 0OOBEKTA
MPOXOAUT yepe3 MUHUMYM pu 100 HM.
3. Uto Takoe pa3mMepHbIi 3G (HEKT B TEXHOJIOTHH HAHOMAaTEpHAJIOB?
- H3MeHeHHEe CBOMCTB HAHOOOBEKTOB B 3aBUCHMOCTH OT pa3Mepa IEMEHTOB X CTPYKTYPHI,
- HM3meHeHue pazmepa HAHOOOBEKTOB B 3aBUCHMOCTH OT BHEITHUX YCIIOBHIA,
- M3meHeHue CBOMCTB HAHOOOBEKTOB B 3aBUCUMOCTH OT BHEIIIHUX YCJIOBHUI;

- H3meHeHue pazmepa HaHOOOBEKTOB B 3aBUCHMOCTH OT COCTaBa.

KpnTeplm OICHUBAHUA TECTA

Onenka XapakTepucTuka OTBeTa
3ayTeHo oT 80 % npaBUIbHBIX OTBETOB
He 3auteHo MeHee 80 % npaBUIIbHBIX OTBETOB

3.2. [IpakTuyeckue padoThl

[aBHas 1enp MPAKTUYECKOH WM pabOThl 3aKIOYaeTcs B BBIPA0OTKE Yy CTYICHTA
MIPAKTHYECKUX YMEHUMN, CBA3aHHBIX C PEIICHUEM OMpeAeNIeHHBIX 3a7a4 B 001aCTH HaHOMAaTepUajoB U
HAHOTEXHOJIIOTHA, ¢ O0O0OOImEHNEM ¥ WHTEpPHpeTaluell TeX WIM WHBIX HCCIICI0BATEIbCKUX
MarepuanoB. Kpome Toro, oxxugaercs, 4To pe3yabTaThl MPAKTUYECKUX 3aHATUN OyIyT BIOCIEACTBUU
HCIIOJIb30BaThCS yUaIUMCS U1l OCBOCHUS HOBBIX TEM.

HpI/I IMOATOTOBKE K BBIITOJHCHUIO IMPAKTUYCCKOI0 3aaaHUA HGO6XOI[I/IMO IIOBTOPUTH JICKIUH U
METOAMYECKOE YKa3aHHE M0 TeME BBIMOIHIEMOTO 3aJaHHsl.

HpI/I BBITIOJTHEHUU 3aJaHUs H€06X0)II/IMO BHUMATCJIbHO H3YYUTH npezmaraeMLH‘/’I marcpuall,
MOJTyYUTh OT MpEerojaBaTelis Ha 3aHATUU Pa3laTOUHBbIM MaTepuad M B COOTBETCTBHU C 33JJaHUEM,
U3JI0O)KEHHOM B METOJIMYECKOM YKa3aHMM IO TeMe MPAKTUYECKOW paboThl, BHIIOIHUTH paboTy U
HamucaB OT4eT. B KoHIle 3aHATHS HEOOXOIUMO CIaTh OTUYET MpEnojaBaTeiio B BUAEC coOeceq0BaHUS
0 TeMe padoTHI.

Otuer o pabore odopmisercs B TETpaaud M JODKEH COAEpkKaTh Ha3BaHHE, IENb paboThI,
rpaduky, MOIpOOHBIN aHAJINU3 MTOYYEHHBIX PE3Y/IBTATOB C U3JI0KEHUEM BBIBOJIOB.

Tembl NPAKTHYECKUX 3AHATHI

Knaccugukanus HaHOMaTepuanoB U HAHOTEXHOJIOTUI

OI_ICHKa A0JIN ITOBEPXHOCTHBIX ATOMOB B HAHOYACTHUIIAX

I/IBYHGHI/IC CBOIMCTB HAaHOYACTHI]

N3ydyeHue cTpyKTypbl KOHCOIUANPOBAHHBIX HAHOMATEpUaIOB

1
2
3
4. | V3yueHue CTPYKTypbl YIJIEPOAHBIX HAHOMATEPHAIIOB
5
6

N3ydyeHune CBOMCTB CMa30YHO-0XJIAXKTAFOIINX KUIKOCTEH, MOAH(PUITUPOBAHHBIX
YIJIEPOHBIMU MUKPO- M HAHOYACTHIIAMHU

7. HanoTexHomoruu ajs kocmMoca




8. | HopmaruBHBIE JOKYMEHTHI, perlaMEHTUpYIOIIHME Oe301MacHOCTh HaHOMAaTepHajoB MPHU

MMPUMCHCHUHA 1 HA ITPONU3BOJACTBC

Kpurepun ouneHuBaHusI NPAKTHYECKUX Pad0T

Ouenka XapakTepucTuKa OTBETa

CTymeHT 3HAaeT M NMOHUMACT KOHEUHYIO IIeJb M 3a7add pPaboTHL
PaboTa nomkHa OBITH BBHIMOJIHEHA MOJHOCTHIO, IPAaBWIBHO O(OpMIIeHA B
COOTBETCTBHM C 3afaHueM. [Ipm HeoOXOAMMOCTH [OJDKHA CONIEpPXKAaTh
NPaBUWIEHO 0(OPMIICHHYIO TpauiIecKyro 4acTh.

3auTeHo

PaGora BhITIOTHEHA HE MOJTHOCTHIO WM HENMpaBWIbHO. CTYICHT HE
MOHUMAeT Ielb M 3a7adu palboThl, JOMyCKaeT TIpyOble OIIMOKU B
He 3aureno HanmucaHUM W OQOPMIICHMHM OTYETa, WCIBITHIBAET 3aTPYJHEHUS B
dbopMynupoBKke COOCTBEHHBIX CYXJCHHH, HecocoOeH OTBETUTh Ha
JIOTIOJIHUTENIBHBIE BOIIPOCHI

9.1.02.
9.1.03.
9.1.04.
9.1.05.
9.1.06.
9.1.07.
9.1.08.

9.1.09. 4. OuenouHble cpeaCcTBA ISl MPOBeAeHUsI TPOMEKYTOUHOM aTTeCTALUM

KpI/ITepI/II/I OLICHUBAHUA 3a49€Ta MPEACTABJICHLI B pa3acjic 10 PaGoueii nporpamMmbl JUCHUIIIIMHBI
«TexHomoruu MOJIY4YCHHUA HAHOYACTHII. HanotexHomorumy.

3auem IMPOBOAUTCA B YCTHO'HHCBMGHHOﬁ (l)opMe C OTBC€TAMH HaA TCOPCTUYCCKUC BOIIPOCHI U
PCHICHUCM 3aJ1avH.

Teopemuueckue 6onpocwl 011 3ayema
1.Kakue 0ObeKTHI SBISIOTCS IPEIMETOM UCCIIEIOBAHNS HAyKU, Ha3bIBAEMOM
«HanotexHonorus»
2.IlpuBeaute ogHO U3 Hanbosee ynoTpeOIsieMbIX ONpe/leIeHN HAaHOOOBbEKTa.
3.Yro Takoe BoiHa e bpoina?
4.ITouemy cumraercs, 4To BOJIHA Jie bpois onpenenser reoMeTpudecKue napameTpsl
HaHOOOBEKTOB?
5.YTto Takoe KpUTUYECKUH pa3mMep HaHOOOBeKTa?
6. [Touemy KOJIMYECTBO TOBEPXHOCTHBIX aTOMOB SIBJIIETCS OJHUM U3 KPUTEPUEB OTIMYAIOLINX
HAaHOOOBEKTHI OT IPYTUX 00OBEKTOB UCCIIEOBAHUS?
7. Yto Ha3bIBaIOT HAaHOMAaTepHalaMu?
8. Uto BKIIIOYAET B ce0sl MOHATUE TEXHOJIOTHUS?



9. YUto Takoe HaHOTeXHOJOTUsA? OnpenesieHue.

10.YeMm 0OBsICHSIETCSI XUMUYECKAs M KATATUTHYECKAss aKTUBHOCTh HAHOOOBEKTOB U
HaHOCTPYKTYPHUPOBAaHHBIX MaTe€pHaoOB?

13. Kakue knaccuyeckue pazmepHbie 3hdekTsl HabaroqaroTcss B HAHOOObEKTax?

14. B ueM nmpuurHa U3MEHEHUS IEKTPOU3NUECKUX TapaMeTpOB HaHOMaTepruaIoB?
15. Ha yem 6a3upyroTCsi MPUHITUITBI CAMOOPTaHU3alUY HAHOCTPYKTYp?

16. Kak cuiibl OTTalKUBaHUS U MPUTSHKEHUS 3aBUCAT OT PACCTOSIHUS MEKIy aToMaMu?
17. B xakux marepuaiax Ipu epexoje K HaHOpa3MepaM CTAHOBSITCS CYILE€CTBEHHBIMU
KBAHTOBbIE OTPaHUYEHUS TOBEICHUS JIEMEHTAPHBIX YaCTHUI?

18. Kak u3aMeHsIeTCsl CIEKTP YHEPTUH AJIEKTPOHA TP TTOHKEHUN Pa3MEePHOCTH 00beKTa?
19. Iepeuncnure Gpu3NUECKUEe MPUIUHBI CIEIU(DUKHA TOBEACHNSI HAHOOOBEKTOB.

20. Yo JeKUT B OCHOBE OOIICTIPUHATOMN KiIacCUPUKAIIMH HAHOOOBEKTOB?

21. Jlaiite onpenenenne 0-D HanooObekTa. [Ipumepsr.

22. Naitte onpenenenne 1-D HanooObekTa. [Ipumepsl.

23. Jlaiite onpenenenue 2-D nanooObekTa. [Ipumepsr.

24. Kiaccudukanus HAHOMaTepHUaioB.

25. Kakue Be TEXHOJIOTHUECKHUE M1apaJ UMbl UMEIOT MECTO B HAHOTEXHOJIOTUH?

26. Kakoe rmaBHO€ OrpaHMYEHHE Ha UCIIOJIb30BAHNE TEXHOIOTUYECKON MapagiurMbl «CHU3Y -
BBEpX»?

27. Kakue 1Ba Ki1acca mpoleccoB MOXKHO BBIICIUTH MPU U3TOTOBICHUH HAHOYACTHIL?
28. Yto Takoe qucneprupoBaHue TBEPAbIX Ten?

29. B uem ocobeHHOCTH qucneprupoBanus npu uzrotopneHnu 0D HaHOOOBEKTOB?

30. [IpuBeauTe mpuMepsl YCTPOMCTB, UCTIOIB3YEMBIX ISl MEXaHUUYECKOTO JUCIIEPTUPOBAHUS
TBEPABIX TeJ.

31. Yro Takoe KBaHTOBO-pa3MepHbIi 3 hexT?

32. Uto Takoe TyHHEIbHBIN d3PPeKT?

33. Yto Takoe BUCKEPHI U K KAKOH IpyIre HaHOMaTepHUaaoB UX OTHOCST?

34. OTninure KBaHTOBBIX TOYEK OT KJIACTEPOB

35. O0nactu NIpUMEHEHHUS KIIaCTEPOB

36. OCHOBHBIE CBOMCTBA KJIACTEPOB

37. DTansl NOayYeHHUs] KOHCOIUAUPOBAHHBIX MAaTEpUAJIOB U3 HAHOIIOPOLIKOB

38. Kakue aBe rpyIibl IpolecCOB UCTIOIb3YEMBIX ISl HAHECEHUS TOKPBITHI BbI 3HAETE?
39. Kakue nenu npecneayeT HaHeCEHHE MOKPHITHH.

40. Kakue cBoiicTBa HAHOYACTHII MTOIOOHBI CBOMCTBAM OTAEIBHBIX aTOMOB?

41. Kakue aBe Tpymnibl MPOIIECCOB UCTIONB3YEMBIX JJIsl HAHECEHUS TIOKPHITHI BbI 3HaeTe?
42. Yo Takoe reTepoCTpyKTypbl?

43. B ueM JOCTOMHCTBA METOJI0B OCaXACHUS U3 MapoBOM (a3bl?

44. Yto TaKkoe 30J1b-TeIb METOH?

45. Yrto Takoe snuTaKCus?

46. Kakue pa3HOBUHOCTH 3MUTAKCUAIIBHBIX MPOIIECCOB BbI 3HAETE?

48. Kunkodasnas snurtakcus. JloCTONHCTBA HEJJOCTATKH.

49. T'azodaznas snutakcus. JJocTOMHCTBa HEJOCTATKY.

50. MonekynsipHO-TydeBast (ITy4KOBasi) SIIUTAKCHS. JJOCTOMHCTBA HETOCTATKH.

51. Yto Takoe Qymiepen?

52. Yro Takoe ¢pymiaeput?

53. Yro Takoe rpaden?

54. I'ne MoryT OBITH UCIIOJIB30BaHbI YIJIEPOAHbIE HAHOMATEPHAIII?

55. TexHoMOrMM MOMYYEHUsI HAHOCTPYKTYpHI B 3D Marepuanax

56. B uém cyTh MeTona ra3zoha3oBoro ocaxxacHus?

57. Ha uém OCHOBaHO AEHCTBHE CAMOOUYUIIAIOIIUXCS TOKPBITUNA?

58. B kakux ciydasix paBHOKaHaJIbHOE yIIIOBOE TIPECCOBaHUE?



59. OcHOBHBIE CITOCOOBI MOTYYEHUSI HAHOCTPYKTYPBI B MACCUBHBIX METAJNINYECKUX
Marepuaiax

3aoauu ona 3auema:

1. CtpoeHue Kpbljia MpeaCcTaBUTENEH OTPs/Ia YSITYSKPhUIbIX HATOJIKHYIO HECKOJIBKO TPy
HAHOTEXHOJIOTOB Ha CO3JJaHHE HAHOCTPYKTYP, KOTOPBIE MOTYT B OyIyIllEM CYIIIECTBEHHO
MOJICpHU3UPOBATh YK€ CYIIECTBYIOIIUE HA JAHHBIA MOMEHT TEXHOJIOTHHU IO CO3JaHHUIO COTHEYHBIX
Oarapei.

— Kpbuibst Kakoro HaCEKOMOTO MOCITYKHIJIA IPUMEPOM ISl CO3JAHHS TTOJJOOHBIX HAHOCTPYKTYP:

CTpeKko3bl; 0) MyxH; B) 0ab0oukw; ') ochl; 1) 6boromona; e) 6ioxu (1 Gamn)

— Kak BbI 1ymaeTe, kakue nmpernMyIecTBa IMojrydaT CoJTHeYHbIe Oarapen pa3paboTaHHbBIC Ha

OCHOBE

HaHOTeXHoorui? (2 6anna)

— Kaxk BbI ymaere, 3aueM oJ00HBIC HAHOCTPYKTYPHI 3TUM HaceKoMbIM? (4 Oaia)

— Kakue nmpuOGopsl MOXKHO MOJIEPHU3HPOBATbh, €CII UCIIOJIF30BaTh IIPU X U3TOTOBICHUH

HAHOCTPYKTYPBI CXOKHE C TEMU, KOTOPHIE €CTh Y HaceKOMBIX. (1 Gasr)

Temnepamypa niaenenus HaHo4acmuy
2. Ha ocHOBe aHanu3a npejicTaBlIeHHbIX Ha puc. 1 U 2 rpadMKOB 3aBUCUMOCTEH TeMreparypsbl
iaByieHuss Tm HaHOYACTHI aTIOMUHMSL U 30J10Ta OT paauyca R tpeOyercs:
1) ykazars Tm yacTui amoMuHuUs ¢ paaunycamu S HM u 150 A;
2) yka3aTh paJuyc 4acTUL aJTFOMUHMSL, BbIIIE KOTOPOTo Tm NMpakTU4YeCKU HE U3MEHSIETCS U
CTaHOBUTCS TAKOH ke, KaK y 00pa3LoB aJIOMUHUS OOBIYHOTO pa3mepa;
3) onpenenuTh, Ha CKOJIBKO I'paycoB MeHbIle Tm y HaHOYaCTHIIbl AIFOMUHHUS C PAINyCcoM 3
HM, 4yeM y oOpa31la aJroMHUHUS 00BIYHOTO pa3Mmepa;
4) onpenenuTk, Ha CKOJIBKO MIPOLIEHTOB MEHbIIE 7m Yy HAHOYACTHULIBI
ATIOMUHHUS ¢ PAJMYCOM 5 HM, 4eM ¢ paguycoM 125 A;
5) onpenenuTh, Ha CKOJIBKO TPalyCcOB MEHbIIIE 7/ y 00pa3ia alfoOMUHUS OOBIYHOTO pa3Mepa,
yeM y o0pasiia 30;10Ta 00BIYHOTO pa3Mepa;
6) onpeIeN T, BO CKOJIBKO pa3 MeHblIe 7/ y HAHOYACTHIIBI ATIOMUHMS ¢ pagrycoM 50 A, yem
y HaHOUYACTHIIBI 30JI0Ta C PAINyCOM 4 HM;
7) yka3aTh paJilyCchl HAHOYACTHUI] AJTFOMUHUS U 30J10Ta, KOTOPBIM COOTBETCTBYET 3HaUeHUE 1m =
600 °C, u onpenenuTb, Kakoi U3 HUX OOJIbIIIE APYTOTO U BO CKOJIBKO pas.
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Puc. 1. TpadhHE 3apHCHMOCTH TEMIIEPaTYPEI IIABTeHHS T, HAHOTACTHIT ATOMHHHT
OT pagHyca R
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Puc. 2 TpathHr 3aBHCHMOCTH TEMIEPaTYPE IIABICHESA T, HAHOTACTHI] 3070TA
OT paguyca R

3. 1. B Tabnune yka3aHbl pa3iudHbIC aJUIOTPOITHBIE MOAM(HUKALMM yriepojaa, Ha puc. 1
IIPEJICTABIEHbl B IIPOU3BOJIBHOM IOPSAJKE CXEMaTHMYECKHE M300paK€HUS CTPYKTYphl 3TUX
MOIU(PUKALTHA.

B pabote Tpebyercs YCTaHOBUTH Ui Pa3IMYHBIX AUIOTPONHBIX MoauduKamumii yriaepoaa
COOTBCTCTBYHOIIIUC HM CXCEMATHYCCKUC I/1306pa)KeHI/IH CTPYKTYpPBI, IIOKa3aHHBIC Ha PHUC. 1, n
3aHCCTHU B Ta6n1/1uy MMO3UIMH, KOTOPBIMHU OHU 0003Ha4YEHEI.

Taomiya

ANMOTpONHEE MOJIHOHKAIHH YTI€POIa H HX CIPYVKTYPA

AnnoTponHEe MOIHDHEATHH CTpYETYpa aIOTPONHEIX MOTH(DHEATHE
YIrIepoaa yraepoaa (mozHIHA Ha pHE. 1)

I'padur

Amvas

Dyn1epeHsl

Hanotpyorn

HanosonorHa

I'paden
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ATUIOTPONHEIX MOAH(HKA

Puc. 1. CxeMaTHYECKHE H30



