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IHosicuuTennLHAA 3aIHCKA

TpeTbst HaydyHO-TEXHUYECKas PEBOJIIOLMSA, HEPA3pbIBHO CBA3aHHAS C HAHOTEXHJIOTHEH,
TpeOyeT He TOJBKO (PAKTUYECKOH, HO M ICHUXOJOTHYECKOH IMOJTOTOBKH YEJIOBEYECTBA, B IMEPBYIO
ouepeib, AeTeil U MOJIOJEKU K IOHUMAHUIO UAEH U NIEPCIIEKTUB Pa3BUTHUS HAHOTEXHOJIOIHH.

BBeznenue o06pa3oBaTebHOTO Kypca MO0 HAaHOTEXHOJIOTUH 1IEJIECO00Pa3HO MO HECKOJIBKUM
pUYMHAM!

- BO-TIEPBBIX, KypC O3HAKOMHUT OOYYAIOUIMXCS C JOCTIDKEHUSMH HAyKd B HAIOIM JHHU, YTO
HE00X0/AMMO, TaK KaK OObIYHO NPHU U3YYEHHUH LIKOJIbHBIX IPEIMETOB IPOCISKUBAIOT Pa3BUTHE HAYKU
IIPUMEPHO 110 cepennHbl XX BeKa,

- BO-BTOPBIX, KypC IOMOXXET OLIYTHTh B3aUMOCBS3b (DU3MKHM C IPYTMMHU HayKaMH, TEM CaMbIM
CO3JIaCT MOTHBAIUIO /715 OoJiee rIyOOKOTO N3yUeHHs! IIKOJIBHBIX MIPEIMETOB;

- B-TPeTbHUX, KypC MOJATOTOBUT OOYy4YaromMXCsi K OOBEKTHMBHOMY BOCHPHUATUIO M aHAIU3Y
COBPEMEHHBIX TEHACHIUI B HAyKe U TEXHHKE.

HanoTexHonoruu npeamnosaraercs u3ydaTtb B popme kpyxka. Kypc Bo BTOpOIi nmosoBuHe
THS TIOCJIE YPOKOB IIEJIECOO0pa3sHO M3y4aTh C ydamuMmucs B Bo3pacTe 13-18 ner mo HECKOIbKUM
pPUYMHAM!

- ©Oaza 3Hammid 1O (U3MKE, XUMHH, OWONOrMH Yy OOydaromwuxcsi CcPOPMHPOBAHA;
- HexXBaTKa Ha CEroAHsIIHUI AeHp B Poccun crenuanucToB B 007acTH HAaHOTEXHOJIOTUH, (IaHHBIN
Kypc MOKET TOMOYb B BBIOOpE OyayIiei npodeccun).

Kpyxok opueHTHpoBaH Ha ydammxcs 8-11-x kimaccoB cpenHux o011eo0pa3oBaTelbHbIX
IIKOJI, WHTEPECYIOMINXCSI Pa3BUTHEM COBPEMEHHOW HAyKH, M YYAIIUXCS KIACCOB C YIITyOJICHHBIM
uzyueHueM (usuku. Taxke Kypc MOXKeT ObITh MOJIE3€H I yJalluxcs U ApYrux npoduiieil o0ydyeHus.
Hanmpumep, s Ki1accoB TYMaHHTApHOTO MpOQWIS MOXHO YACIUTh OCHOBHOE BHUMAaHHE
OINUCATEIbHOM COCTABISIIOIIEH Kypca, JUid OHOJIOro-XMMHUYECKMX KIACCOB - XHUMHUYECKUM U
OnoslornyeckuM acriekraMm Kypca. Kypc paccunran Ha 1Ba moiyroaus, 68 4acoB 1o 2 gyaca B HEZIEIIO.

OOyuaronyecss MOJIy4aT BO3MOXKHOCTb MO3HAKOMUTBHCS € TMPUHIMIIMAIBHO HOBBIMHU
(Gu3NYECKUMHU SIBICHUSIMH M HOBBIMU ()yHIaMEHTaJIbHBIMH HAyyHBIMHU IpoOjieMamMH, uyTo OyAer
CIOCOOCTBOBaTh (POPMUPOBAHUIO MHPOBO33pEHHs ydamuxcs. OCOOEHHOCTBIO Kypca SIBISIETCS €ro
MOJTUTEXHUYECKAsl HANpaBICHHOCTh, KOHKPETHAs JEMOHCTpAalMs WCIIOJIb30BAaHMS JIOCTHKCHHN
¢u3nueckoil HayKu B HOBEWIIEH TEXHUKE.

Kypc oOmmpen u MHOroobpaseH mo cojaep:KaHHio, BKJIIOYaeT B ce0s MaTepuai HE TOJIbKO
1o ¢u3uKe, HO U M0 XUMHMH, OMOJIOTHH, SKOJIOTHUH, TaK KaK HAHOTEXHOJIOTHs - 00J1acTh, HaXoAs1Iascs
Ha CTBIKE 9THX HayK. JJaHHBIN Kypc MO3BOJUT PEAN30BaTh MEKITPEIMETHBIEC CBSI3U (DU3UKHU M XUMHH,
¢u3uku 1 uHGOPMaTHKH, (PU3UKU U OMOJIOTHH.

ey nanHoro Kypca:

- mpuoOpereHue oOILIEy4yeOHBIX YMEHHH: paboTaTh €O cpeAcTBaMH UHGOpMaLUU
(yueOHOI1, cHpaBOYHOW, HAYYHO-TIOMYJISIPHON  JUTEpaTypoil, CpeacTBaMHU JAMCTAaHIMOHHOIO
oOpa3zoBaHMs, TeKylled HaydyHOH uH(opmarmeil B HTepHeTe); TOTOBUTh COOOIIEHUS M JOKJIAJbI,
oopMIISITh MX W TIpE]] CTAaBIATh; 0000MIATH 3HAHUS, TMOYUYECHHBIE TIPU W3YYCHUU (QU3NKU, XUMUU U
OMOJIOTMH; UCMOJIb30BAaTh TEXHUYECKUE CPEJCTBA OOYYEHHs U CpellCTBA HOBBIX MH(POPMALMOHHBIX
TEXHOJIOTUH; Y9aCTBOBATh B INCKYCCHUHU.

- (opMHpOBaHWE TIPEICTABICHUI 00 MCTIOIH30BAHUH PA3THYHBIX (PU3UIECKUX CBOWCTB H
0cOOEHHOCTEH HAHOCTPYKTYp B COBPEMEHHOM TEXHHMKE, POJIM 3KOHOMHUYECKOTO U 3KOJIOTHYECKOTrO
(bakTOpOB; O PONHM KOMITBIOTEPHOTO MOAETHPOBAHHS B CO3JaHHHM HOBBIX CTPYKTYp W MaTEpHAaJIOB,;

BOCIHUTaHHE HAYYHOTO MUPOBO33PEHHSI U ICTETHUECKOE BOCIIUTAHHE;

- pasButue y oOyyaromuxcs (YHKIMOHAIBHBIX MEXaHHU3MOB IICHUXUKH - BOCIPHATHS,
MBILUICHUS, PEYH, a TaKXKe THUMOJIOIMYECKMX M MHIMBUAYAJIbHBIX CBOMCTB JMYHOCTH: MHTEPECOB,
CIIOCOOHOCTEH, B TOM UHUCIIE TBOPUECKUX, CAMOCTOSTEIbHOCTH, MOTUBALUH.

OcHoOBHBIE 32/1a4H Kypca HapaBJIeHbl HAa IPUOOpETeHNUE Yy 00yUaroIUXCsl 3HAHUI:

- O BIMSHUU Pa3MEPOB aTOMHBIX CTPYKTYp Ha UX (pU3UUYECKHE CBONCTBA;

- O KOHKPETHBIX HAaHOCTPYKTypax M TMEpCHEKTHUBaX MX HUCIOJB30BaHUS B CO
BPEMEHHOH TEXHUKE;

- 0  COBPEMEHHBIX METO/ax HaOII01eHUS OTJENBHBIX aTOMOB u
MaHHITYJIMPOBAHMSI OT/IEIbHBIMUA aTOMaMH;



- 0 JIOCTWXKEHUAX M TMEpCIeKTUBAX MCHOJb30BaHUS HAHOTEXHOJOTMU B TEXHHU
Ke, OMOJIOTUH, METUITNHE, BEIYUCITUTEIILHON TEXHUKE;

- 00 wucropud pa3BUTHUS HAHOTEXHOJIOTMH W HAYYHOW JESATEIBHOCTH CO3/IaBaBIIMX €€
YUEHBIX.

B nane peannzanuu 3Toi 1enel 1 3a1a4 Kype CTPOUTCS Ha CIEAYIONIMX NPUHIIANAX:

- OH JIOJDKEH OXBaTbIBAaTh MaTepuall pa3jINdHbIX 00JacTeil HAHOTEXHOJIOTHH;

- JOobKHA OBITh o0ecredeHa JOCTYMHOCTh M3y4aeMoro maTepuana JJjs o0ydarouiuxcs B
Bo3pacte 13-18 neT (COOTBETCTBEHHO);

- JOMKHO OBITh  OOECHedYeHO B3aUMOJCHCTBHE C  MapajyIeIbHO  H3y4aeMbIMU
npeameramu ((usuka, ”HPOPMATUKA, SKOJIOTHS, XUMUSL, OMOIOTHs, IKOHOMHKA);

- JODKHBI BOUTH mMpOOJEMBl OKOJOTHH, OTHOIICHHS YeJIOBeKa C TMPUPOJOH U
TEXHHUKOIA;

- JOmKHA  OBITh  peanu3oBaHa  NpodeccHOHANbHAS ~ OpUEHTAIMS  OOYYaroIIuX
csl IpH BeIOOpE Oyaymieit mpodeccuu.

Kypc mo3BonuT pacmiuputh W yrIyOWTh MPEACTABICHUS YYAaCTHHKOB Kypca O BIIHSHHUH
pa3MepoB aTOMHBIX CTPYKTYp Ha HMX pa3HOoOpa3Hble (UM3MUECKHE CBOWCTBA M aKTyalU3HPOBATh
3HAHUS 110 COOTBETCTBYIOIIMM pa3/ieiiaM IIKOJIBHOTO Kypca pu3nku. B Xo/1e u3ydeHus JaHHOTO Kypca
00y4aroIuXxcsi CMOTYT HAYyYUTbCA PadoTaTh C HAYYHO-TIOMYJISIPHOM U yueOHOW JIUTEepaTypoid, ¢
HayyHOM MH(popMmanueil B IHTepHET, NpuoOpeTyT JOMOIHUTEIbHBIA ONBIT B OJATOTOBKE COOOIIEHUH,
nokianos, pedeparoB. Kypc Oymer cmocoOcTBOBaTh (DOPMUPOBAHHUIO MPEACTABICHUI O pOJH
SKOHOMHUYECKOTO U JKOJOTUYECKOro (PAKTOPOB B PAa3BUTUM COBPEMEHHOW TEXHHUKH, Pa3BUTHIO
BOCHPUATHS, MBIIUICHUS U PEUU.

B xonme kypca oOydarommuecs: BBITIOJHSIOTCA (U3UYECKUN MPAKTUKYM C  LEJbIO
3aKpeIICHUS MOTYYCHHbBIX 3HAHHUI Ha IPAKTHKE.

Wtorom 3aHsaTHs B KpyKKe «MHUp HAaHOTEXHOJOTUI SBISETCS y4eOHO-HCCIeA0BATEIbCKAs
koH(pepeHnus. Ha Hell ydyacTHUKM MOTYT MPOJEMOHCTPHUPOBATH KOMIICTCHIIUH, IPHOOPETECHHBIE B
XOJI€ 3aHATUN B KPYXKKE.

IMocie u3ydyenuss Kypca y4aCTHUKHU KYypca J0JIKHbI:

3HaTh (HAa YPOBHE BOCIPOM3BEICHHMSI): OTIUUYHUTEIbHBIE OCOOEHHOCTH HAHOCTPYKTYp B
[IEJIOM W OCHOBHBIE TIPUMEPHl MPUPOJHBIX W CHUHTE3UPOBAHHBIX HAHOCTPYKTYpP; OCHOBHBIC
JOCTUKEHHSI W TIEPCIIEKTHBBl MPUMEHEHHS HAHOTEXHOJOTUHU B DIEKTPOHUKE, OMOJOTHH, MEIUIINHE,
OXpaHEe OKpYKaloIleh CpeJlbl; UCTOPUIO PAa3BUTHUSI HAHOTEXHOJOTHWH, UMEHAa M OCHOBHBIE Hay4YHBIE
JOCTH>KEHHS YUEHBIX, CACJIaBIINX CYIIECTBEHHBIN BKJIaJ B €€ pa3BUTHUE;

NMOHMMATh POJIb HAHOTEXHOJIOTUU B IIETIOM B >KH3HENEATEeTbHOCTH dYenoBeka B XXI| B.;
MPUHIMITUATBFHOE BIUSHUE Pa3MEPOB HAHOUYACTHI] Ha MX (PU3WYECKHE CBOWCTBA; MEPCIEKTHUBBI TaK
Ha3bIBAEMOTO «MOJIEKYJISIPHOTO IU3aifHay, BKIIOYAIONIEr0 HAHOCTPYKTYPhI KaK HEOPTraHUYECKOTO, TaK
OPraHUYECKOTO M OMOIOTUYECKOTO MPOUCX OKICHUS;

yMeThb paboTaTh CO CpeacTBaMu WH(MOpPMAIMK, B TOM YHCIIE KOMIBIOTEPHBIMU (YMETh
UCKaTh U 0TOMPATh HHPOPMAIUIO, CHCTEMATU3HPOBATh U

KOPPEKTUPOBATH €€, COCTABIATh pedepaThl); TOTOBUTH COOOIIEHUS M JOKJIAAbl U BBICTYIATh
C HHUMH; y4acTBOBAaTb B JHUCKYCCHSAX; O(QOPMIIATH COOOIICHHWS ¥ JOKJIaAbl B THUCBMEHHOM U
AJIEKTPOHHOM BHJIE, TOAOUPATh K JOKJIaaaM, COOOIIeHUM, pedepaTaM WITIOCTPATUBHBIN MaTepuail u
KOPPEKTUPOBAThH €TO.

TpeOoBaHus K 0TOOPY colepkaHus Kypca:

1. Ucnionb30BaHME COBPEMEHHBIX M HAYYHO BBIBEPEHHBIX H  BBIIEPKAHHBIX 10
JIO’)KEeHUH U (PaKTOB.

2. Otbop Haubonee TEHHOW, JOCTATOYHOW  HWHOpMAIMK, (GaKTOB, TMOHATHUH,
BCECTOPOHHE MIpeICTaBIISAIONIIEe HAHOTEXHOJIOTHIO " 00ecIeunBaroIINX TMOHUMaHUE
€ro CYILIHOCTH.

3. Opranuzamnusi maTeprajia TakuM o00pa3oMm, 4YTOObI 3a7adya W IEIM HaxXOJH- ;
JIUCh B MOJHOM COOTBETCTBUH C COACPKAHUEM. J

Pabota obOyuaromuxcsi Mo MpeCTaBIEHHOMY KypCy OILEHMBAaeTCsl B KOHIE 1 mepBoro u
BTOPOTO TIONYroJvsi C Yy4YETOM aKTUBHOCTH, KadecTBa COJEpKaHUs W OQOPMIICHUS OKIIAJOB,
BBICTYIUICHUM B JUCKYCCHSIX, IOJTOTOBJICHHBIX HarfsiAHBIX MarepuaynoB. Kaxaslii sTam Kypca
MpeIoiaracT HajTn4rue KOHTPOJIS B BUJIE TecTa, Oecebl, NUCKYCCUU U T.1.

3aHATHSA MOKHO MPOBOJUTH B (pOpMeE JICKITUH M CEMHHAPOB, KOHCYJIbTAMi. Takke MOXHO



OpraHU30BBIBATh JAUCKYCCUH, CTCHIIOBBIC NOKIaabl (KOH(EPEHIHH). 'K CEMUHapaM 00y4JaroIIuXCs
CaMOCTOSITENIFHO WJIM C TIOMOINBIO IeJarora HaxoAsT WHGOPMAIMIO TI0 TeME CEMUHapa M3 HAay4YHO-
MOMYJISIPHOM JTUTEPaATyphl U cailToB IHTEepHETA.

B ocHoBe mpemiaraemMoil NporpaMMbl  JIEKHT —MOpOrpaMma  3JIEKTUBHOTO  Kypca
«HanorexHonorum», paspaboraHHas 1I.X.H., npod. PasymoBckoit W.B., amantupoBanHas s
MIPOBEJICHUSI 3aHATUN B KPYKKE C JOOABICHHEM JIa0OPaTOPHBIX PadOT M MEPEABIKHOTO y4eOHOTO
KJIacca «HAaHOTEXHOJIOTUU U MaTepUAIIbD).

Y4eOHo-TeMaTH4YeCKHH IJI1aH

Ne Tema, pazaeJ KoJsnyecTBo 4yacos
1 BBenenue 4

2 OKCHEpUMEHTAJIbHBIE METObI 12

3. HaHnooOBbeKThl 1 HaHOMATEPHAIIBI 12

4 @ysuiepeHsl U YIilepoJHble HAHOTPYOKH 12

5 12

MarauTHbIe KIIaCTEPbl U MArHUTHBIC HAHOCTPYKTYPhIL

6 16
HoBble uHTENIEKTyanbHbIe MAaTEPUAIIbl U KOHCTPYKIIUU

7 8
KBaHTOBBIC TOYKH, ITOJYIIPOBOJHUKOBEIE CBEPXPEIICTKH

8 12
®DOTOHHBIC KPUCTAIUTBI - ONTHYCCKHE CBEPXPEIICTKH

9. KoHconuanpoBaHHble HAHOCTPYKTYPbI 8

10. HanorexHoJiiorus B OMOJOTUH U MEIHUIIMHE, SKOJIOTHH, 16
UCKYCCTBE

11. HanotexHnonoruu u sHepreTuka 4

12. HanortexHonoruu u BoeHHasi IPOMBIIUIEHHOCTh KocMoc 8

13. PasButre HanotexHonmoruu B Poccun u Apyrux crpaHax Mupa

14. Bynyiiee HaHOTEXHOJIOTHIA 4

15. [ToaroToBka u NMpoBeACHUE UTOTOBOM KOH(pEPEHITUN 4
«HaHoTtexHonorus - Mmoe 0yaymiee»

Hroro 136
COJEP)KAHHUE

Beenenue (4 4.)

Hano kax mwumapnaHas 1ois oT MeTpa. HaHOCTpyKTyphl - OOBEKTBI, MPOMEXYTOUHBIE
MEXy MOJIEKYJIaMU U MaKpOCKOIIMYECKUMHU TeslaMU. [1o10’keHre HaHOCTPYKTYp Ha IIKaJle pa3MEpPOB.
[Ipumepsl TPHUPOAHBIX U CHUHTE3MPOBaHHBIX HaHOCTPYKTYp (JAHK, uactuupsl npuponHbIX TJuH,
¢yniepeHsl, MAarHUTHBIE Ki1acTepsl U ap.). [louemy ocBoeHne HaHOMUpPa MOXKET OBITh TaK MOJIE3HO IS
yenoseuecTBa? Puuapn deliman.

JKCIEePUMEHTAIbHbIE MeTOAbI (12 4.)

TynnenbHpld 3G(GEKT W TPUHIUI PaOOThI CKAHHPYIOUIETO TYHHEIBHOTO MHKPOCKOTMA
(CTM). Uctopus coznanus CTM. Ycrpoiicteo CTM. IIpumeps! ux npuMeHEHUSI.

Atomubiii cunoBoit Mukpockorn (ACM). Ilpuniun paGoThl, YCTPONCTBO, PEKUMBI paOOTHI.



Omnpenenenne wmetogoM ACM  CTPYKTypbl TNPUPOAHBIX M HCKYCCTBEHHBIX HA-HOOOBEKTOB.
Manunynupoanue ¢ nomoiibio ACM OTaenbHBIMA aTOMaMHU.

MarHuTHBIN CHIIOBOM MHUKPOCKOIT M €r0 BO3MOKHOCTH. ONTHYECKUH MHUKPOCKOT OJIMIKHETO
oJIs1, MpeoaoaeHue AUPPAKIIUOHHOTO TIpeaena. ONTHYSCKUN 1 MarHUTHBIN MTUHIIETHI.

JlaboparopHasi pabora «lccnemoBaHue MOBEPXHOCTH PANIMYHBIX OOpA3lOB C MOMOIIBIO
HaHOR/AIOKATOpA.

HaHo00neKTHI 1 HAaHOMATepHAJIbI (12 4.)

Pa3mepHblil 3 dexT, 3aBUCUMOCTh (PU3MYECKUX CBOMCTB HAHOCTPYKTYp OT HX pasmepa.
Pone moBepxnoctu. IlposiBienust kBaHTOBBIX 3(dexToB. Hanomarepuansl. CrocoObl MoOTydeHHUs
HaHOMAaTepHalioB (COOpKa «CHU3Y - BBEPX», «CBEPXY - BHHU3).

Hanorexnomorus - ocHoBa TexHUKH XXI|. IlepcnekTuBbl co3maHusl, MCHOJB30BAHHUSA H
U3y4CHUS MaTEpPHAJOB, a TaKXKe CHUCTEM M YCTPOWCTB, MOIyY4aeMbIX C IOMOIIbI0 HHX. Poib
caMoopranu3anuyd B (OPMHPOBAHMM HAHOCTPYKTYp. HaHOpOOOTH M MX CaMOBOCIPOM3BOJACTBO. O.
Hpexkciep.

JlaboparopHast pabota «CHHTE3 HAHOYACTHII 30J10Ta pazMepom 15-20 Hm».

JlabopatopHass pabora «/3yueHHe CBOWCTB HAHOKPUCTAUIMYECKUX CIUIABOB IS
MOCTOSTHHBIX MarHUTOB.

dDvyiepesbl 1 HAHOTPYOKH (12 4.)

VYrnepoansie HaHOTPYOKHU. DyIiepeHsl U YIiIepoJHble HAHOTPYOKH — HOBas aJNIOTPOINHAs
¢dopma yriepona. Mictopust oTkpbITus QysiepeHoB. MeToab!l MoydeHHs! yTIiIepoIHbIX HAHOTPYOOK.

DNeKTpUYecKue M MEXaHHMUECKHEe CBOMCTBA YIJIEPOAHBIX HAHOTPYOOK, HMX CTpPOEHHE.
CBepxnpoBoIMMOCTh HAaHOTPYOOK. OCHOBHBIE HAIlpaBICHUE MPUMEHEHUS YIJIEePOIHBIX HAaHOTPYOOK.
Bo3MOXHOCTh CcO371aHUSI HAHOKOHTEWHEPOB Ha OCHOBE (PYJUIEPEHOB M YIJIEPOAHBIX HAHOTPYOOK U
MIEPCIIEKTUBBI UX IPUMEHEHMUSL.

Heyrnepoanbsie HaHOTPYOKHM, OCOOEHHOCTH HX CTPYKTYpbl M CBOMCTB. MHOrocmnoiinsie
HaHOTPYOKH.

[IpumeneHne HaHOTPYOOK B Ka4eCTBE BECOB, KAHTUIIEBEPOB U TIP.

JIaGoparopHas pabota «/3yyeHne CBOUCTB YIIIEPOAHBIX HAHOTPYOOK».

MarHuTHbI€ KJACTEPLI H MATHUTHbIE HAHOCTPYKTYPBI (12 q.)

[lapa-, nua-, ¢eppomarHeTuku. MarHuTHbBIE KJacTepbl Ha OCHOBE »ejie3a M MapraHla,
0COOEHHOCTH MX MAarHUTHBIX CBOMCTB («ME30CKONMYECKNE MAarHUTHIY). 3allOMUHAIOIINE YCTPOHCTBA C
BBICOKOM TUIOTHOCTBIO 3alUCH MH(DOPMAITUH.

CynepnapamarHetu3Mm. Hanomatepuansl ¢ 3(QQEKTOM THFaHTCKOIO  MarHUTHOTO
COIIPOTHBIIEHUS (MarHUTHBbIE MYJIBTUCIION), UX HMCIIOJb30BaHHUE JUISl 3alIMCH M YTEHHs MHPOpPMALUU.
Vcrnonb30BaHne MarHUTHBIX KJIACTEPOB, U30JIMPOBAHHBIX BHYTPH HAHOTPYOOK.

IIpuMeHeHre MarHUTHBIX HAHOKJIACTEPOB B MEUIIMHE.

JlaboparopHast pabota «/3yueHne CBOMCTB MArHUTHOM KHUIKOCTH.



HoBble HHTELIEKTYAJbHBbIE MATEPHAJIBI M KOHCTPVKIUHA (16 q.)

[ToHsTHE MHTEIIEKTYanbHBIX TeXxHONOTHA. CrutaBel ¢ 3pdexTomM mamsaTH (0JHOCTOPOHHSS
naMath (Gopmbl, 3pdexT nBycTopoHHEH MamsaTH, d3PGeKT cynepynpyroctH). IlpumeHeHue criiaBoB ¢
s dexTomM mamsTH.

[Tee303nexTpuku. [lbezoonexTpudeckuii >Pdexr. 'mapaBnuyeckre HHTEICKTyaIbHbIC
yCTpOUCTBa (YIPaBISEMBbI KUJIKOCTHBIM KJIAIlaH, MPOTHO3BI AKCILTYaTAI[HOHHBIX XapaKTEPUCTHUK).

WuTemiekryanpHble  MEOUIIMHCKHE  MarTepuajibl.  YJIYYIICHHbIE  OMOMaTepHalIbI
(bochaTkanpreBas kKepaMruka, OMOAKTHBHBIC OKHA, OMOMATEPHAIIBI TPETHETO TTOKOJICHHS ).

WuTennekryanbHble MOKpbITHA. Monudukanus, obecrnednBaromas CBi3b C KOCTHIO;
Mo uUKaIys, 00eCIeYnBarOIIas CBsI3b C KPOBBIO, aHTHOAKTEpUaTbHAs MOTU(DUKAIIHS.

JlaboparopHasi pabora «M3yuenue matepuanoB ¢ 3pdexkrom mnamatu GopMbl HA MPUMEpE
HUTHHOJIa.

KBaHTOBBIE TOYKH, IOJYIIPOBOIHNKOBbIE cBepxpenmeTku (8 4.)

CaMocOopka  TIepMaHHMEBBIX  «UpaMua». KBaHTOBBIE  KOMITBIOTEPBI,  KyOHUTHI.
[TonynpoBOTHUKOBBIE CBEPXPEIICTKH - HOBBIA THI TOJYHIPOBOAHUKOB. KOMIIO3UIIMOHHBIE |
JIETUPOBAHHBIE CBEPXPEILETKH, 170:¢ HCII0JIb30BaHUE. OtpuuarenbHoe
anekTpocomnporuBieHue.Jlaboparopuas pabora «CHHTE3 KBAaHTOBBIX TOYEK cynbduaa cepebpa B Ha-
HODMYJIbCHH.

DoTOHHBIE KPUCTAIbI - ONITHYECKHE cBepxpemeTku (12 4.)

JudpakiuonHas pemeTka Kak oOJHOMepHas (OTOHHAas CTpykTypa. KauecTBeHHOE
npeJcTaBiIeHne 0 AU(PpaKui Ha IBYMEPHOU U TpeXMepHOU (POTOHHOI CTpyKType.

«30HHas Teopus» Mg POTOHOB: (POTOHHBIE MPOBOAHUKH, HU3O0JIATOPHI, MOIYIIPOBOJHUKU U
CBEPXITPOBOJAHUKH.

[lepcnexTuBbl MPUMEHEHUS (POTOHHBIX KPUCTAILIOB JUIsS IOCTPOECHHUS JIa3epOB HOBOTO THUIIA,
ONTUYECKUX HHTErPalbHBIX CXEM, XpaHeHus M mnepenaun uHGopmauuu. Mcropus coszgaHus u
rccaenoBanus GOTOHHBIX KpUCTAILTOB. KimacTepHas cBepxpemeTka omnaa.

[IpumeHneHue aparoleHHbIX KaMHEN B KBAHTOBBIX onTudeckux TexHonorusx XX-XXI Bs.

KoHcOoauIupoBaHHbIE HAHOCTPYKTYPHI (8 4.)

Hanowactunsl u kiactepsl MeTayioB. Marudeckue uucna. [loHatue o ¢pakTambHOR
pa3MepHOCTH. MeTaln-noJIMMEpHbIE  HAaHOKOMIIO3UTBI, HAHOCTPYKTYPHBIE TBEpJbIE  CIUIABBI,
HaHOCTPYKTYPHBIE 3aIlMTHBIE TOKPBITHS U TIP.

HanoTexHoJI0rHs B OHOJOTHH M MeIHIIHHE, DKOJOTHH, HCKYCCTBE (16 q.)

Hcnonb30BaHrue CKaHHUPYIOIMIEH MHUKPOCKONHUHU [JI HCCIEAOBAaHUS MHUKPOCKOMUYECKUX
CTPYKTYP U MPOLIECCOB B OMOJIOTUIECKUX CHCTEMaX.

HanopoGoTel B opranusme uesnoBeka. HaHoakTroaTopbl (HaHOMOTOPHI), HCIIOJIB3YIONINE
OMoJOTMYecKre HAHOCTPYKTYpbl. TKaHeBas WHXEHEpUs (COo3JaHUE OUOJNOTUYECKUX TKaHEH).

Hanorexnonorust umsrorosnenuss JHK-uumoB u pacmmppoBka T€HOMOB 4YenoBeKa M pacTEHU.



HanoTtexHonmorust 1 oxpaHa OKpy»Karomiel cpeabl (HAHOCTPYKTYPBI C MepapXHuecKol camocOOpKoi
U aAcOpOLMKM AaTOMOB TSDKENBIX METAJIOB, HAHOMOPHUCTbIE MAaTepUalibl JJIsl OYMCTKUA BOJIBI,
HAHOCEHCOPHI U IIp.).

WuTennextyanbHble CTPYKTYpbl B MpHUpojAe. buomnojpaxaroniyee HWHTEIIEKTYaIbHbBIX
YCTPOUCTB (KOXKa, peakusi, CKJIaa4aTble CTPYKTYPbl, MEXaHUYECKHE PELENTOPBI WICHHCTOHOTHUX ).

Hanoapr.

JlaGopaTopHas paborta «JleMOoHCTpamusi 0COOCHHOCTEH HaHOPa3MEpPHBIX TUIAPOPOOHBIX U
TUAPOQPUIBHBIX TOKPBITHII.

[Ipaktuyeckas pabora «M3ydeHne HAHOQWIBTPALMOHHBIX KEPAMHUYECKUX MEMOpaH H
KaTaJIn3aTOPOB JIsI aBTOMOOMIICH».

HaHOTEXHOJIOTHH H DHEPreTuKa (4 q4.)

3Hepr1/1${. 9Heproc6eperalouuzle TCXHOJIOT'UH. AHBTepHaTI/IBHHe BHUAbI SHCPIUH. By,ZLYH_II/Ie
uccieaoBanus. MTHBeCTUIINH.

HaHOTEeXHOJIOIMH ¥ BOEHHAS NPOMBINLIEHHOCTH. KocMoc (8 4.)

[TepcnexktuBel. Pamuonornomaronmue Ttkanu. Koctiom commara Oynymero. Kocmoc.
Kocmuueckuit mudt. 'eocranimonapuas opoura. Matepuansl. [lepcriekTuBbI.

[Ipaktuueckas pabota «V3yueHue paaMoO’KpaHHPYIOMIEH TKAHU U paguopac-ceuBarollen
TKaHU C HAHECCHHbBIMU MCTAJNIMYCCKUMU HAHOCIIOSAMMN .

Pazsutne Hanorexuosoruu B Poccuu u apyrux crpanax mupa (4 4.)

HaHO3KOHOMI/IKa, aByHanusg 1 KOCMOHABTHKa, aBTOMO6I/IJ'IeCTp0€HI/Ie, ayano-u BUACOTCXHUKA,
ObITOBAs TCXHUKA, BOOPYKCHHUC U BOCHHAA TCXHHKA, CTPOUTCIBLCTBO, CCILCKOC XOSHﬁCTBO, HayKa,
TCIICKOMMYHHKAIIMU, OHCPICTHUKA, OSKOJOIUA, HUWHAYCTpUA  KpaCOThHI. OTHYeCcKHe HpO6J'IeMI:I
HaAHOTCXHOJIOTHUH.

Byavuiee HanorexnoJoruu (4 4.)

busnec u wunBectmuuu HanonpoBoma. Kierounas Ttepanus. buonormueckue yrpossl.
JIokanpHbIE LIEHTPBI HAHOTEXHOJIOTUU. MEXTyHapOIHbIE YCUIIHS.

HanorokcnuHocTh 1 oOmiectBo. MexyHapoAHbIN coBeT Mo HaHOTexHosnorusMm. OreHka
pucka. Pucku u BBITOJBI.

IIepcnexkTrBel HAHOTEXHOJIOTUM. [IpOAYKTHI M pBIHKU. [IaTeHTHI.

[lepcniekTrBHBIE OyaylME 001aCTH TPUMEHEHNS HAHOTEXHOJIOTHH.

IHoaroroBka n nposeaeHne nToropoii koudepenunu «HanorexuoJiorus - moe oyayuiee» (4 4.)

CpencrBa o0yueHnus:
CIaiIpl (IMAO3UTHBEI);
rpaguvYecKre WLUTFOCTPAIIHH;
cauTel B IHTEpHETE, pacnieyaTku CauToB;

Hay4HO-TIONYJISIpHAs JIMTEPATYPA;



TUIAKTUYECKUE MaTepUalbl;
y4eOHUKH 10 (PU3UKE, XUMHUH, OMOJIOTUH JUISI CTApIINX KJIACCOB CpeaHEN
IIKOJIBI; KOMIbIOTEpHAs oOydaromas nmporpamMma «OTKpbITast PU3UKay.
OobopynoBanue 1Jis1 J1a0OPATOPHBIX PadOT M IEMOHCTPALMIA:
MOXHO HCTOIB30BaTh 00OPYI0BaHNE MEPEABMKHOTO yueOHOro kiacca «HanoTexHonmornu
U MaTepuaib».
Jluteparypa 1JIsl IeJaroroB u y4ammxcs:
1. «Hanorexnonoruu. A30yka s Bcex». COOpHHK CTaTel Mo peaaKiuen
1O.TpetbsixoBa. -M.: ®uzmarnut, 2009.-C. 368.
2. Hanomarepuansl. Hanorexnonorun. Hanocucremuas texuuka. COOpHUK
crateit mon pexakuueit [LI1. Manbnesa. - M.: Texnocdepa, 2006.
3. bornanos K.FO. Uto moryt nanotexnonoruu? - M.: [Ipocsemienue, 2009. -
C. 96.
4. Nsuxos I1.H. Yranepoanble HAHOTPYOKU: CTPOEHHE, CBOICTBA, IPUMEHEHHUS. -
M.: BUHOM. Jla6opatopus 3uanuii, 2006. - C. 293.
5. KobGasicu H. Beenenue B Hanotexnonoruto. - M.: BUHOM. Jlaboparopus

3nanui, 2008.-C. 134.
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