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1. HOACHUTEJBbHAS 3ATIUCKA

HononnuTensHas o0weoOpasoBaTenbHas oOlLiepa3BUBaOIAs TporpaMma
«Hanorexnonornn 3» (manee - mporpaMMa) HMEET eCTECTBEHHO-HAYYHYIO
HalpaBIeHHOCTL, TPOJABHMHYTBIH YPOBEHb CIOXHOCTM M  OPUEHTHPOBaHA
Ha  oOyuaromuxcsa  15-18  ner, ycmemHO — OCBOMBIIMX  NPOTPaMMy
«Hanorexnonoruu». I[Iporpamma paccuntaHa Ha oauH roj B oobeme 144 vaca us

pacuera 4 yaca B HeJIeJIO.

1.1. HOBHU3HA

Hosuzna nporpaMMbl 3aKimovaeTcs:

° B crnocobe (OpMHPOBAHHUS 3aJaTKOB KITIOUEBBIX KOMIIETEHIIHHA,
CPEACTBOM K€ CIYXKUT CaMOCTOSITeTIbHASI TPOEKTHAS JEeSTENIbHOCTE 00YYalOMUXCs
0J PYKOBOJICTBOM HACTABHUKA;

o U3yUYeHHE XUMHUHU U (DU3UKHU B paMKax nporpammsl «HaHoTexHomoruu
- 3» paer OoJsiee ILUPOKHE BO3MOXKHOCTH, TPEABSBIAS JOTOJHUTEBHBIC
Tpeﬁosaﬁnﬂ K peanun3aliii BHY TPUNIPEAMCTHBIX U MEXKINPECAMETHBIX CBﬂBeﬁ;

o nporpamMMa  JONycKaeT  BO3MOXHOCTb  KOPPEKTHPOBKH M
BUJIOU3MEHEHUS TEMAaTUYeCKOro COJIEP)KAaHUS B TMpolecce OOyYeHHs, dYTO
00yCITOBIIEHO JIMUHBIMHU LEIIMHA 00yYaloIerocs, JUUHOCTHBIM COIEPIKAaHUEM €ro
oOpazoBaHus, peduekcuell o0yyaromerocs, BbIBOJSIICH €ro Ha CaMOKOHTPOJb H
CaMOOLIEHKY;

o Hapsly ¢ TpajAMUMOHHBIMH TEXHOJIOTHSIMH, IIPU peaTH3aLHH
NporpaMMbl LIUPOKO MPUMEHSIOTCS HCClieJoBaTeNIbcKre MeTo sl o0yuenus, TPI3

Y KOMaHAHas paboTa.

1.2. AKTYAJIbBHOCTDH
B cBs3u ¢ OypHBIM pa3BUTHEM HAHOTEXHOJOTHYECKOM HAayKH CYIIECTBEHHO
pacimupsieTcsl o0J1acTh NPUMEHEHHUs] HAayYHBIX JOCTHXKEHHMH B pa3iuuHbIX cdepax

JAEATCIBHOCTH. Hanortexnonoruu yxe cTaln HEOThEMJIEMOI YacThIO HalIei
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KH3HM, OJHAKO OCTPO CTOMT npobieMa MaJou3y4yeHHOCTH AaHHOM cdeprl. OnqHoit
U3 BaXKHEHIIMX 3a/la4y COBPEMEHHOro o0luecTBa ABIAETCS (POpMUPOBaHHE OOIIMX
[IPEJICTAaBJIEHHH O HAHOTEXHOJIOTHUSX, KOTOPBIE B JIy4YlleM Cly4yae OKa3bIBaAIOTCH
[IPOTHUBOPEUMBBLIMHY, a B XyAllIeM — HEAOCTOBEPHbIMH. TakuM 00pa3oM, HAUKHAS CO
IIKOJILHOTO BO3pacTa, Has3pena HeoOXOAMMOCTh TMpOCBeIlieHusT B  cdepe
HaHoTexHooruil. Kpome TOro, BadXHOCTb BBeJeHHUS Kypca II0 OCHOBaM
HAaHOTEXHOJIOTUH, a TakXe MPOJIBUHYTOro Kypca i Oonee yriyOJieHHOTO
M3YyUeHMs] BO3MOXKHOCTEH HAHOMMpa W Pa3BHTHS HOBBIX MEPCIEKTHBHBIX HIEi
CBsI3aHA C MMOCTOSTHHO OOHOBJISIFOILIMCS COAECPYKaHHUEM 3TOH HAYKH.

Ha3nauenue nporpaMMmbl — MpUBJIeYb IIKOJIBHUKOB K HCCIIEIOBATENbCKOIM,
n300peTaTeNbCKOi, HAyYHOM M MH)KEHEPHOH IeATeNbHOCTH. 3ajadya mnejarora —
pa3BUTh y 00yYaroLIMXCsl HaBBIKH, KOTOPbIE NTOTPEOYIOTCSI UM B CAMOCTOSTENLHOM
npoekTHo# paborte. Kypc cTpouTcs Ha NMpakTHKO-OPHEHTHPOBAHHOM IOIXOJE B
paMKax  pealu3aluM  HMHJXEHEPHBIX W  HCCJIENOBAaTENbCKMX  MPOEKTOB
(MHOUBHIYaNBHBIX WM TPYNIOBBIX), HANpPaBieHHBIX HA peuleHdHe 3axay
NPUKIATHOTO ¥ (PyHIZaMEHTaNbHOTO XapakTepa, IT03BOJSIET IIeJICHAIIPABIEHHO
pasBUBaTh TBOPYECKHE CIIOCOOHOCTH OOYYalomuxcs, HX CaMOCTOATEIBHOCTD,

COBEPLICHCTBOBATD JIMYHOCTHBIC Ka4e€CTBA.

1.3. IEAAT'OI'MYECKAA LHHIEJIECOOBPA3HOCTD

B cBsI3M ¢ aKTHBHBIM BHEJPEHHEM HAHOTEXHOJOTHH B JXH3Hb 0OIECTBa
NOCTOSIHHO ~ YBEJMYMUBAETCS. IOTPEOHOCT, B BBICOKOKBATH(DHIMPOBAHHBIX
cnenuainucTax. B psge By30B Poccuu mpHCyTCTBYIOT CIIEHHAIBHOCTH, CB3aHHBIE C
HAaHOTEXHOJOTUSIMM, HO B  OONBIIHHCTBE  CIy4aeB HE  MPOUCXOAUT
NpeJBapUTEIbHON OPHEHTAlM IIKOJBHUKOB HAa BO3MOMHOCTb HNPOJOIKESHUS
yueObl B TaHHOM HalpaBJIeHHH.

Januas obpa3oBaTenbHas NporpaMma MOMOraeT B pELICHUU CJeXyHOIIHX
AKTyaJIbHBIX NEAArornYeCKuX 3a1a4, TaKux Kak:

® IOKa3aTh MECTO M pOJlb HAy4HOH JEATENbHOCTH B CTPYKType

COBPEMEHHbIX BBICOKOTEXHOJOTHYHBIX MPO(ecchit;



® cpopMHPOBATH HaBBIKH paboThI Ha COBpPEMEHHOM

BBICOKOTEXHOJIIOTHYHOM 000pyAOBaHUH 1abopaTopuy;

@ OBJIaJETh HaBBIKAMH TMPaKTHYCCKOTO IIPHMCHEHHA TEXHOJIOTUH
HaHOXWMHH,
® 3aMHTCpeCOBATE  YYalluXCsa  [POCKTHUPOBAHWEM - MKHU3HEHHBIX H

npodecCHOHANBHEIX MITIAHOB, OCOOEHHOCTIMH OyayLeii npodeccun, BO3MOXKHBIMH
MyTSAMH JOCTH)XEHHS BBICOKO! NPOo(ecCHOHATbHOM KBaTH(DUKALHH.
[pn COCTaBIIEHUM MPOrpaMMBbI YUUTBIBAJIUCH clieayoiue
ncuxodusnonorudeckie 0COOEHHOCTH MOTEHITHANBHBIX 00YUYaOIIUXCA:
e [OTpPeOHOCTE B JKU3HEHHOM caMOONpefeNieHMH |  OOpalleHHOCTh
TUIaHOB B OyIyliee, OCMBICIICHHE C TUX MO3MILIHN HACTOSILETO;
® CTaHOBIIEHHE COLIMAIBHBIX MOTHBOB I'PaX(IaHCKOTO J0JIra;
® TEHJEHLUMS K OCO3HAHUIO ILUKOJIBHUKOM CBOEI'0 MUPOBO33PEHHUS;
e 1OTPeOHOCTH B OCO3HAHUH celsl KaK IeJIOCTHOM JINYHOCTH;
® OlLIeHKe CBOMX BO3MOJKHOCTEH B BbIOOpe mpodeccuu, B OCO3HAHUM CBOEH
YKU3HEHHOM MMO3MLIMY;
® CTAaHOBJIEHUE LieJernollaraHusi;
e HHTEepec Ko BceM (popMaM camMooOpa3zoBaHHUS;
® 130UpATEbHOCTh [103HABATENILHBIX MOTHMBOB, JAWKTyeMas BbIOOpOM
npodeccuu;
® YCTOHYMBOCTh MHTEPECOB, UX OTHOCUTEJbHASN HE3aBUCUMOCTH OT MHEHUS
OKpY KAIOILIHX.
B pamkax peanuzaiii MporpamMmbl y o0yqarouuxcs GOpMHUPYIOTCs 3HAHHS
0 MeToJax W TEXHOJOTHAX TONyYeHHs  HAHOIOPOIIKOB, HAHOCJIOEB,
HAHOTETEPOCTPYKTYP U HAHOCTPYKTYPHPOBAHHBIX MATEPUAJIOB, B OCHOBE KOTODBIX
nexkat pa3nuyHble Gu3ndeckue 1 pU3NKO-XUMHIECKHE MPOLECCHI.
Opranuzauys NPOEKTHOH AeATeNbHOCTH O0YYalOIIUXCsl SBISIETCS OYEHb
BaXHBIM H  S(QQeKTHBHBIM  MeXaHH3MOM  (OPMHPOBAaHUS  CIOCOOHOCTH

CaMOCTOATEJIbBHO MBICIHTE, ,I[O6BIB3TL H IIpUMCEHATE 3HaHHA, TIOATEJIBHO



o0ayMbIBaTh  NPHHHMAEMble  pELICHHs, YeTKO IUIaHHUpOBaTh  JIEHCTBHS,
>(Q(peKTHBHO COTPyAHHYATH B pasHooOpasHbix rpymnmax. CoBpeMeHHbIE
NeJarorHueckle HCCICIOBAHUS TIOKa3bIBAIOT, YTO TMPOEKTHAsd JAEATENbHOCTD
pa3BHBAeT WHCCIENOBATENECKUE U TBOPYECKUE CHOCOBHOCTH OOydarommxcs,
TMOBBILIAET UX MOTHBAIMIO K MOJNYYSHUIO JOMOJHUTEIBHBIX 3HAHUI M pa3BUBaET
MX CaMOCTOSITENbHYI0 AaKTHBHOCTh, aKTHBH3HPYET IPOLECC BKIIOYEHHUS
IIKOJILHUKOB B TIO3HABATENBHYIO JAEATETBHOCTE.

B npouecce 00y4eHus NPUMEHSIOTCS CIIEYIOLIIE TEXHOIOTHH:

- IPOEKTHAsI AEATENbHOCT;

- pobieMHoe o0yueHue;

- KCClieioBaTeNIbckue MeToabl o0yuenus u TPU3;

- 00y4eHue B cOTpyIHUYECTBe (KOMaHaHas, IPynoBas paboTa).

1.4. KOHLIETILIVISI OBPA3OBATEJLHOM ITPOI' PAMMBI
Konnenuust nporpammbel «HaHoTexHonorun 3» ocHOBaHa Ha JIMMHOCTHO-
JEesITEIbHOCTHOM, POEKTHOM 1 COLIMOKYJILTYPHOM MOAX0AaX B 00pa30BaHUH.
JononuurenrHoe obpazoBaHye HOHKHO HOCHUTEL OTNEPEXalonInii Xapakrep H
ObLITH HalleNeHHBIM Ha BOCMHMTaHHE TMpodeccHoHasioB 21 Beka, mojei
HPaBCTBEHHBIX, 00ONajaronIMX  BBICOKOM  SKOJIOTHYECKOH  KyJIbTYpPOH U
COBPEMEHHBIM  MHUPOBO33DEHHEM,  JKOHOMHHYECKHM,  TEXHOJNOTHMYECKH U

GYHKUMOHAIBHO TPaMOTHBIX.

1.5. PEKBU3HWUTLI ITPOT'PAMM, HA OCHOBE KOTOPBIX
COCTABIJIEHA JAHHAS ITPOI PAMMA
Hannas Ilporpamma pa3paboraHa B COOTBETCTBUH C HOPMATHBHBIMH
IIPAaBOBBIMH aKTaAMU:
®epepanbHoro 3akoHa ot 29.12.2012 No 273-@3 «0O06 obpa3oBaHHH B
Poccuiickoii @enepauum»;
Vkasza Ilpesunenta Poccuiickoit ®@exnepanuu «O HalMOHAJIBHBIX IEJAX

pazeutns Pocculickoit @enepanmu Ha rieproa 1o 2030 rogay;



KoHuenuuu pa3BUTHA AOMOJHUTENBHOTO oOpazoBanus jo0 2030 ropma
(yTBepixneHa pacniopsnkenuem Ipasuresnberea PO ot 31.03.2022 Ne 678-p);

Crpareruu pa3ButHs BocnuTaHusi B Poccuiickoit Menepanuu Ha nepuoj 10
2025 rona (yrBepkaeHa pacnopsbkeHneM [IpaButensctBa Poccuiickoii @enepaniuu
ot 29.05.2015 Ne 996-p);

Ilnana meponpusituii no peammsanuu B 2021 - 2025 rogax Crpaterum
paseutus BocnuTaHuA B Poccmiickoii ®enepaumu Ha nepuon ao 2025 roxa
(yrBepknen pacnopskenueM IlpaButensctBa Poccumiickoit ®@epepanmu  OT
12.11.2020 Ne 2945-p);

Ilpukaza MunucTepcTBa 00pa3zoBanus U Hayku Poccuiickoit @enepainu ot
23.08.2017 Ne 816 «O06 ytBepxkaeHun [lopsinka NMpuUMeHEeHHs OpraHH3aLUAMH,
OCYIIECTBISAIOIUMHE 00pa30BaTENIbHYIO NEATENBHOCTh, DJIEKTPOHHOrO O0y4YeHHS,
JTUACTAHIHOHHBIX 0o0pa3oBaTeNbHBIX TEXHOJIOT Wit npH peanu3anmuu
obpaszoBaTesbHBIX IPOrpaMmmy;

ITpukasa Munucrepcrsa npocserienus Poccuu ot 09.11.2018 Ne 196 «O6
yrBepxkaenun Ilopsaxa opraHuzanud M OCYUIECTBIIEHHS 00pa3oBaTeiabHOMN
JeATENBHOCTH M0 AOMOJIHUTEIbHBIM 00111e00pa3oBaTebHbIM MPOrpaMMam»;

IIpukaza MunucrepcrBa npocseweHust P@ or 03.09.2019 Ne 467 «O6
yrBepxaenun  lleneBoit  MoJenw — pa3BUTHA  PETHOHAIBHBIX  CHCTEM
JOMOJIHUTEIFHOTO 00pa3oBaHusl JeTeiin;

Ilpukaza MunuctepcrBa Ilpoceemenusi Poccuiickoit ®epepauuu ot
30.09.2020 Ne 533 «O BHeceHUMM W3MEHEHUH B TMOPSJAOK OPraHH3aldd U
OCYIIEeCTBIEHUSI ~ 00pa3oBaTeNbHOM  JEATENIBHOCTH 10  JOTOJHUTEIBHBIM
o01eobpa3oBarebHBIM MIPOrpaMMaM, YTBEP)KIACHHBIH NmpukazoM MHHHCTEPCTBA
ITpoceemenus Poccuiickoit @eneparuu ot 09.11.2018 Ne 196y;

ITocTanopnenus: ['maBHOTO rocyapcTBEHHOrO caHMTapHOro Bpada P® or
28.09.2020 Ne 28 «O06 ytBepxkmenuun CI1 2.4.3648-20 «CanurapHo-
3MUAEMHOIOTHYECKHE TpeOOBaHMWS K OpraHHM3alldsM BOCIHUTaHHS M OOydeHus,

OT/JbIXa U O3JOPOBJICHUS AETEH U MOJIOJENKM;



IIucema MunucrepctBa oOpazoBanusi ¥ Hayku P® or 18.11.2015 Ne (9-
3242 «O wnamnpasnenud uHbopManuu» (¢ «MeTOTHUECKUME PEKOMEHIALMIAMHU 10
IPOEKTHPOBAHUIO JIOTOJIHUTENBHbBIX O0LIEPa3BUBAIOIIMX MporpaMMm (BKJIOYast
pPa3HOYPOBHEBBIE MPOTPAMMBI)».

Ilporpamma pa3paboTaHa Ha OCHOBE METOAMYECKHX MATEPUAIOB
«HaHOKBaHTYM TYyJNKHT», NpencTaBieHHbBIM ®OoHIOM HOBBEIX (OPM pasBUTHS
obpasoBanusi, r. MockBa, 2019 r., uMeeT MexIUCLUILUTHHAPHBIA XapakTep, 4YTO
IIOJJHOCTBIO ~ OTpPa)Ka€T  COBPEMEHHBIE  TEHIEHLHMH  TOCTPOCHHS  Kak
JONOJIHUTENBHBIX 0011e06pa3oBaTeNbHBIX 00IIEpPa3BUBAIOMIUX TPOTPAMM, TaK U

o0pa3oBaHUs B LIEJIOM.

1.6. OTJIMUUTEJIbHBIE OCOBEHHOCTH IMPOT'PAMMBbI

OcBocHUE [@HHO# MporpamMmbl (OPMHUPYET MIATHOPMY JJIS U3YUYEHHUS
NPUMEHEHHUS HAHOTEXHOJOIMH B BHICOKOTEXHOJIOTHYHBIX OTPAC/ISIX MPOU3BOICTBA
U peanu3aliio HayYHO-HUCCIIeN0BATEeNIbCKUX MPOSKTOB B IAHHOM HAIPaBJICHUH.

Oco0GeHHOCTBIO TIpOTpaMMBl OOYYEeHUS IO HAHOTEXHOJOTHSIM SIBJISETCH
3alI0)KEHHas B Hee HWIAes omepexaroliero oOydeHus, MO3BOJSIOIAS HAa CaMbIX
PaHHUX 3Tanax CO34aTh NPEANOCBUIKM IUISl YTIAyOJEHHOrO H3y4YeHMs] XUMHH H
bu3MKy, a TaKe HaJMYHe «CKBO3HOI0» TIOBTOPEHHS Y3JOBBIX BOIPOCOB
IIKOJILHOIO Kypca I10 9TUM NpeAMeTaM Ha pa3jiM4YHbIX dTanax o0ydeHus, IpuyeM
KaXJ0€ IIOBTOPEHHE NIPOBOAUTCA Ha OoJiee BBICOKOM, KaK KOJIMYECTBEHHOM, TaK U
KaueCTBEHHOM YpoBHAX. [Iporpamma mno3BoniseT cGOpMHpPOBATH BO3MOXKHOCTH
CaMOCTOSITENIbHOM pabOThl M pellleHrs] Hay4YHbBIX 3a/1ay Ha BHICOKOTEXHOJOTHUHOM

060py)_IOBaHI/IH, COOTBETCTBYIOIIMM MHPOBBIM CTaHJapTaM.

1.7. LIEJIb
]_ICJIBI-O [IporpaMMbl SBJIACTCA CO3HaHHUEC 6JIaFOHpHHTHLIX YCHOBHFI JJIA
BOBJICUEHHUS [OeTedl B WHHOBAIITMOHHYKD  ACATEJIBHOCTE MW UHTEHCHBHYIO

obpazoBaTenbHyl0 cpeny, ¢(opMmupyioulylo rnobanbHble (COLHOKYJIBTYPHbIE



u nnpopeccuoOHabHBIE) KOMIETCHLMH IOCPEICTBOM Y4YacTHs B KOMAaHIHOM

MIPOEKTHOH padoTe.

1.8. 3AJAUYU

J ChopmupoBats y 0OydarOUIMXCs LENOCTHOE IPEACTaBIEHHE O
COBpPEMEHHBIX JOCTIDKEHHSIX B o06macTi Hayk (¢u3uka, 6uonorus, MHPOPMATHKA,
XMMUSsl, MATEMATHKA) U UX CTBIKOBBIX YaCTSX, PACLIMPUTH HAYYHBIN KPyro3op;

o Breipabotath 'y  0OydarolMXcsih  HaBBIKM  CaMOCTOSTENbHOMN
M03HABATEJILHOM JEeATENHHOCTH;

° Pa3BuTh MOTHBAIIMIO K HAyYHO-UCCIIEA0BATENBCKOM NesITeTbHOCTH;

° OtpaGoTtath Ha mpakTHKe CHOPMHUPOBAHHBIE HABBIKH IPOEKTHOM
NEATENIbHOCTH, TEOPETHUECKHX M  DKCIEPUMEHTANbHBIX HCCIeJOBaHUi  OT
MOCTAHOBKHU 3aa4u JI0 €€ pealu3aluy;

® Otpabotate chopMHUpPOBaHHbIE HABBIKM KOMaHAHOW paboTbl H
MyOJUYHBIX BBICTYIIJICHUH, NTOK/IA0B;

o Pa3BuTh WHAMBUIYAJbHBIE TBOPUYECKHE CIIOCOOHOCTM B o006jacTu
HAHOTEXHOJOTHH ¢ YYETOM NPOQECCHOHAIbHBIX HAMEPEHHH, HHTEPECOB H

3anpocoB 00y4aroLMXCsl.

1.9. TPEBOBAHNM? K OBYYAIOIIINMCA

HaGop Ha mnporpamMmy ocyiuecTsisercss B cooTBerctBuM ¢ [lopsaakom
opraHu3aluy  0o0pa30oBaTENbHOM  HEATENBHOCTH [0  JOTOJHUTEIbHBIM
obweoOpa3zoBarenpHbiM  OOLIEpa3sBUBAIOIIMM  MPOrpaMMaM  aBTOHOMHOM
HEKOMMepYecKkod  opraHusauud  «KpaCHOSpPCKHM ~ JETCKMM  TEXHOMapK
«KBaHnTOoprym».

Ob6yuarolecs, MOCTynarolie Ha MporpaMmy, MPOXOAsT cobecenoBaHue,
HaIpaBjJIeHHOE Ha BBISBJICHUE UX UHAUBHIYAJIbHOCTH M CKJIOHHOCTH K BbIOpaHHOM

AeATCIBHOCTH.



Bo3spact obyuarommuxcs.

IIporpamma «Hanotexnonoruu 3» paccunrana Ha oby4aroruxcs 15-18 ner,
ycnenno ocsouBiuux 6a3osbiii kype JJOOIT «HanoTexHOMOTHI.

@opMbI 3aHITHI IPYNNOBEIE, B CBA3M C OPUEHTHPOBAHHOCTHIO MPOrPAMMBI
Ha pa3paboTKy WHIUBUAYAJbHBIX (IPYMIIOBBIX) TIPOEKTOB MaKCHMAJILHOE
KOJIAYECTBO 00yUaroLMXcsl B IPyIIe He JAOJKHO NMpeBbIIaTh 12 yelnoBek, cocTas
TPy IIOCTOSHHBIN.

Mecto npoBenenus 3auatuii: r. KpacHospck, yi. dybposunckoro 1U, ctp.
15,

1.10. ®OPMBI U PEXXUM 3AHATHIA

®opma 00yueHHsI OUHAS.

Cpox peanmsaumm mporpammbi: 1 yueOHbii rom, ¢ 01.09.23 r. no
31.05.2024 r. O6bem yueOHo# Harpysku -144 yuebHbIX yaca.

Pe:xxum  3amfTHil:  JUIMTEJBHOCTD  OJHOrO  3aHATHA  COCTaBiIsgeT 2
aKaaceMHHeCKHX Yaca, IMNpOoACJIDKHTCIBHOCTE OAHOI0 axKageMH4YeCKOro 4aca
coctapiset 40 MUHYT, nepepbiB Mexay HUMH 10 MunyT. I[leproAHYHOCTE 3aHATHIA
— 2 paza B HeJleIo.

Ilpn mnpoBeneHHH 3aHATUH TPAgUIMOHHO HCIONB3YIOTCA TPU (HOPMEI
paboThi:

e (poHTaNbHAA, KOra oOyyaroLecs CHHXPOHHO padoTaroT TOJ YIpaBieHHEM
nejarora;

® CaMOCTOsITENIbHAs, Korjga oO0ydalolyecs: BBIMONHAIOT HMHIABUAYAJIbHBIS
3a/]aHus B TEUEHWE YACTH 3aHATHUS HIJIH HECKOJIBKUX 3aHATHIA;

e [EMOHCTpaLlOHHAasA, Koraa oOydaroupuecss ciyuiaroT OOBbACHEHHs Memarora
¥ HaOMOAaloT 33 AEMOHCTPALMOHHBIM KPaHOM WIHM 3KpaHamMH KOMIIbIOTEpOB

Ha YYeHHUYECKHX paboduux MecTax.

1.11. O KMJAEMBIE PE3VJIBTATBI U CIIOCOBbBI MX ITPOBEPKH
PesyneratoMm  yrmyOnenHoro  oOydueHuss  JeTed 1O Nporpamme

«HanoTtexHonoruu 3» I0MHKHO OBITh:



— COXpaHEHHWE M YCHIEHHE MOTWBALIMH K JaibHeHIeMy IpoQHIbHOMY
obpa3oBanmio (xumus, Ouomorus, wH(popmarthka, ¢u3MKa) W chepam Tpyia,
HpeanonaralomyM npopeccuoHaIbHOe MPUMEHEHHE HAHOTEXHONOTHI H IPOEKTHOM
JesITeTbHOCTH;

— pPasBUTHE HHTEIUIEKTYaIbHBIX CHOCOOHOCTEl uepe3 Oojiee HaIeKHOE,
ObICTpOE pelieHre 3a1a4 MOBLIIIEHHOTO YPOBHS CII0KHOCTH;

- BIQJCHHE CHCTEMHBIMU 3HAHUSAMM B o0OjJacTM XuMHUH, QUIUKA H
HAHOTEXHOJIOTHI;

— OoJiee ycrelHoe y4acTrHe B OJIMMITHAAX;

— yYMEHHE CaMOCTOATEeNbHO paboTaTh ¢  BBICOKOTEXHOJIOTHYHBIM
000pyiOBaHKEM U YCIELIHO peliaTh Ha HeM MOCTaBJIeHHbIE 3a0a4u;

- Pa3BUTHE 3JIEMEHTOB TBOPUYECKO JI€ATENBHOCTH, TAKMX KaK: BUICHUE U
(hopMyHpoBaHHE IIPOOIEMbI, BEIABHIKCHHE THITOTE3, UX MPOBEPKA U T.J,

- YMEHHE MPEACTaBIATh pe3yJbTaThl CBOel HayyHoil paboTel Ha
MEPOTIPUATUSIX PETHOHAIBHOTO, (peiepaJIsHOr0 U MUPOBOI'O YPOBHSI;

- C()OPMHPOBAHHBIM HABHIK MOKMCKAa HEOOXOMMUMOH HMH(OPMALMK B HAYYHOM
IUTEPaType;

- TOJIOKUTENIbHAs MTOroBas arrectauuss B (Qopme NyOIMYHOH 3aliUThI

NPOEKTHOH PabOTHI.

1.12. @OPMBI ITOABEIEHW A UTOI'OB OB YYEHUA

Texyuiuii KOHTPOJIb OCBOEHHUS MPOrPaMMbl MPOBOAUTCA BO BpeMs 3aHATHH
npu rnomoliy HabnmoJeHwil, ompocoB, MpakTudeckux pabot. [ns mposepku
NOJYyYEHHBIX 3HAHUH  HKCIIOJNL3YIOTCS MyOJMYHBIE 3alIUTBl  PE3YJbTATOB,
MONYYEHHBIX Ha NpPAaKTHUKaX, a TaKXke BBICTYIUICEHHUA Ha KOH(EpeHUUSAX U HWHBIX
Hay‘-lHO-TeXHH‘-IeCKHX MEPOHPI/IHTHHX paaanHoro ypOBHH.

ITpomexyrouHas artectauus ocyuiectBisercs 1 pa3 B rox B Qopme
MpeA3alkThl HAyYHO-HCCIeIOBATENIbCKOTO NPOEKTa.

ATTecTanusi 1O WTOraM OCBOEHMs NpPOrpaMMbl OCYIIECTBISCTCS uepes

3aIUTYy HHAMBHIYAJIBHOTO (TPYNIIOBOTO) HAyYHO-HCCIENOBATENLCKOIO MPOEKTa
10



UJIH TEOPETHYECKUX NPOEKTOB NEPCNeKTUBHOMN HanpaBieHHocTd ([Ipunoxenue 1),
TEXHOJIOTHsI TPOBENECHHUSI KOHTPOIS - 3KCIEPTHAasi OLEHKA B paMKax Hay4Ho-
IIPAKTHYECKON KOH(pEpPEeHLMH C TNpUBJIeYeHUEeM IMpeACTaBUTENEH KOMMAHWH H
JKCIEPTOB B AaHHOH obnacTy.

MexaHu3Mbl IKCIIEPTHON OLleHKH npeAcTaBieHsl B [ Ipunoxennn 2.
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2. VAEBHO-TEMATUYECKUM IIJIAH

No HaumenoBanue pasnenoB u TeM OO01ee B ToMm uuce:
/1 KOJIUYECTBO
JacoB TEOpEeTHU- | IPaKTH-
YECKHX | YECKHX
1. | Cobmonenue NpaBUIl TEXHUKHA 2 2 0
Oe3omacHOCTH 15 CaHUTaPHO-
TMTHEHHYECKUX HOpM Ipu pabore ¢
2JIEKTPooOOpyIOBaHHEM W y4eOHO-
METOIMYECKUMH MaTepuagaMu
2 | IlouckoBslii aTamn peaquszalyy NpoeKTa 18 6 12
3 | AHanuTuYyecKuit  3Tam  peayu3aiuH 48 7 41
IpOeKTa
4 | IlpuHMIibl, METOAB! ¥ METOAUKH 4 2 2
aHaJIu3a
5 | IIpomexyTOUHBIH KOHTPOJb 2 0 2
6 | IlpakTrueckuii aTal peanu3anuu 68 12 56
HpOeKTa (BBITIOJTHEHTIE
HCCIIEI0BATENBCKOIO NMPOEKTAa)
7 | UToroBeiif KOHTPOIT. 2 0 2
HUTOI'O yacos: 144 29 115
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3. COAEPXXAHME IMPOI'PAMMbI

[TIporpamma  pacwmpsier  Habop  0a30BBIX  3HaHWH B 00JacTH
HAHOTEXHOJIOTHH, HeOOXOAUMBIX IS 3(P(HEKTHBHOTO pelieH s IPO(GUITbHBIX 3a1a4
W pealu3alyH MPOEKTOB, MMO3BOJISS MPOBOJUTH 00Jiee CIOMHEIE SKCIEPUMEHTHI H
3 PEeKTUBHO HCTIOIB30BaTh HOBOE 00OPYIOBaHKE B MPOLECCE UCCIIENOBATENLCKOM
paboThI.

1.  CoOmopenue mnpaBui TEeXHHKH 0€30MaCHOCTH ¥ CAHUTAPHO
TMFMEHUYECKUX HOpPM IIpu paboTre ¢ diaeKTpooOOpyJoBaHHEM U yueOHO-
METOAMYECKUMU MaTepuaiaMu.

IToBropenne oOmmx TpaBwyl  0O€30MACHOCTH B 00pa30BATEILHOM
yupexaeHud. OCHOBBI TEXHHKH 0e301acHOCTH MpH paboTe ¢ DIeKTPUYECKHMHU
npubopamu. Texnuka Oe3zonmacHocTH npu pabore B nabopatopuu. OOGriue
MONOXKEHUS TEXHUKH 0e30macHOCTH l'l'pH p360Te C XHUMHYECKHUMH peaKTHBaMIfI.
TexHuka 6e30macHOCTH IPU padoTe ¢ 1abOpaTOPHBIMH YCTAHOBKAMH.

2 ITorckoBBIHA 3Tan peaju3allu MPoeKTa

ITouckoBblii 3Tan peanusalyu npoekta paboyeil rpyriibl BKIOYAET BHIOOP
TEMBI, a TakKe IMOJy4YeHHWE HABBHIKOB IO TMOCTAaHOBKE TOYHOM 3ajaud JyId
paspabotku npoexra. Ha nannom srane GopmMupyroTcs YeTKUe npeacTapieHus ob
o0beKTe W TIpenIMeTe HCClIe[OBaHHWs, BbIIBUraeTcs THIOTe3a IPOEKTA.
Pesynbrarom maHHOro 3Tama SBASETCS TOYHO C(HOPMYIMpPOBaHHAs —LEjb
TIPOEKTHOH paboThl.

3. AHanuTHYECKUH DTall peanu3aluu IpoeKTa

AHanUTUYeCKUH 3Tal BKIIOYAET IMOJIyUeHHE HABBIKOB CAMOCTOSTEJIBHOM
3¢ (peKTHBHON paboThl ¢ HayuHOH JuTepaTypoil, 6a3aMu JaHHBIX M HUHTEPHET-
WCTOYHHKAMHU JUisi Toa0opa W aHaiu3a WH(OpMalii, HeOoOXOMHMOM Jyid
peayipzaluu NpoekTa (METONUKH DOKCIIEPHMEHT4, PEaKTHUBBI, 00OpyzoBaHue).
Kpome Toro, Ha JaHHOM 3Tarne OCyLIEeCTBISETCS aHalM3 HPUMEHEHHBIX METOAUK U
KOPPEKTUpYeTCsl  MPeIJIOKEHHBIH  Xon  paboTel M 3ama4yd, KOTOpbIE
BU3yanu3upyloTcs B npuioxkenun Trello. Omnpepensiorcsi pHCKH TPOEKTA.

[Tpennaraercs obocHoBaTk P(eKT OT peanu3alud NpoekTa (IKOHOMUYECKHIt U
13



COLMANIBHBIA) M OTpaboTaTh METOABI MpEACTaBICHHS TMpOEKTa Ha IJTare
MPOMEKYTOYHOT0 ¥ UTOTOBOI'0 KOHTPOJIA (IIpe3eHTal s U JOKJIA).

4. [TpuHLUTBL, METOABI U METOAUKH aHAJIH3a

Pabora ¢ ananutuueckumu tpubopamu B naGopatopum. IloBTopenue
NPaKTHYECKUX OCHOB METOJOB aHanu3a, HEOOXOOMMBIX [UIS peanu3aliu
NpPOEKTHOH paboThl (cnekTpooTOMETpusi, paslU4Hble BUABI THUTPOBAHUS,
NEKTPOXUMHUYECKHE METObI).

pc IIpomexxyTouHblii KoHTpOb. [Ipen3aiiura npoekTHOM Uaen.

6.  IlpakTuueckuii sTan peajusaluy MpoeKTa.

IIpoBenenue cepuy dKCIEPUMEHTOB IO TeME€ HAYYHO-HCCIIENOBATEIBCKOTO
npoekra. Mccnenopanyue noity4€HHOrO MarepHala ¢ NOMOLUBIO H3Y4YCHHbBIX paHee
MeTONOB. AHAJIU3 MONYYEHHBIX NPAKTUYECKUX PE3yJIbTATOB.

7. ATTecTtanus Mo MUTOraM OCBOCHHUS NMPOrpaMmbl. 3alliUTa MPOEKTHOMH

paboTsI.
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4. Cniucok JIMTEPaTyPhl

Jlutepatypa ans o0yyaromuxcs

1. Beenenue B HaHOTEXHOJOTMH. Moaynb «®U3HKaA»: METOAUYECKOE
nocobue 1o mporpaMMe JeKTHBHOIO Kypca ajs yuurenei 10-11 xmaccos / B.B.
CeetryxuH u np.; nox pex. b.M. Koctumiko, B.H. 'onosanosa. — YbsSHOBCK:
yal'y, 2008.

2. 3yokos IO.H., Kanoukun A.C. [u ap.] BBenenue B HaHOTEXHOJIOTHH.
Mopnynes «®@usuka». YuebHoe nocobue ans ydamuxces 10-11 k. / mox pea. B.B.
Cseryxuna u ap.: C.- [lerepbypr, 2012.

3. CrnoBaph HAHOTEXHOJIOIMUYECKHUX M CBS3aHHBIX C HAHOTEXHOJOTHIMH
TepMUHOB, o1 pex. C.B. Kamoxnoro, Mocksa, DUIMATIINT, 2010.

4. Tpetbsikos FO. Hanorexunonoruu. A36yka ms Bcex / CoopHUK cTaTei
nog penaxuueii 10. Tperbakosa. — M.: @usmariur, 2007. — 368 c.

5. borarctBo Hanomupa. @otopenoprax u3 ramyOuH Beiiectsa. I 'yaunuH
E.A. u np., non pen. FO.JI. Tperssakosa. - M.BMHOM. JlaGopatopusi 3HaHHiA,
2010.

6. Hopora mnuHHOIO B BeK: M3 HCTOpHHM OTKPBITUS W HUCCIIETOBAHHS
xuakux kpuctaiioB / Conun A C. - M.: Hayxka, 1988.

% Y nuButensHele HaHOCTPYKTYpHL, K. Jeddeiic, C. Heddeiic; mon pen.
JILH. Ilarpuxeesa - M.: BMUHOM. JlaGopatopus 3uanmii, 2011.

8. Mup ¢uszuxu u Texuuku. B.Jl.MuponoB. OCHOBBI CKaHUPYIOLIEH
30HA0BOH MUKpockoriuu. Mocksa: Texno, 2009.

9. Xumusa snemeHtoB: B 2 tomax / H. I'puuByn, A. DOprmo; -M.:
BUHOM. JIabopatopus 3nanuii, 2010.

10. XuMuUsl HOBbIX MAaTepHaJiOB W HAaHOTEeXHOJOrui. YuebHoe mnocobue.
Ilep. ¢ anrn.: Hayunoe u3nanue / b. ®exneman - Jonronpynueiit: M3narensckuii

Jom «Murennext», 2011. - 464 c.: uB. BKIIL.

s neparora
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L. CrnoBapb HAaHOTEXHOJIOTHYECKHX W CBS3aHHBIX C HAHOTEXHOJOTHSIMH
TepMHHOB, no pen. C.B. Kamtoxxuoro, Mocksa, ®HU3MATJIMT, 2010.

2. borarcteo Hanomupa. @ortopenoprax u3s riyouH Bemectsa. Iy auauH
E.A. u gp., mox pen. ¥0.J1, Tperbsxosa. - M.BMMHOM. JlaGopaTopusi 3HaHMui,
2010.

3. Hanoxumus. Ceprees I'.b. - M.: M3a-80 MI'Y, 2007.

4. Mup matepuanos u Texunonorud. Hanorexuomnoruu. Y. [lyn - mn., ®
OysHe, Mocksa: Texnocgepa, 2006.

5. Jopora nnunHOIO B Bek. M3 MCTOpUH OTKPHITHS M HCCIIENOBaHUS
auakux kpuctayuion. / Counn A C. - M.: Hayka, 1988.

6. Kypnan «Ksaur». Uzgatenscto «Hayka», MIIHMO, 1970 - 2007.

7 Pabouas rpans anmaza. I'. Mumkeesnu. JIEHU3JIAT, 1982.

8. Ceeryxun B.B., Pazymosckas W.B. u 1p. DBsemenuwe B
Ha"oTexHonoruu. Moayns ®@uzuka. 1011 xnacesl. YuebHoe nocobue. — I[ox pep.
b.M. Koctumiko, B.H. I'onmosanoBa. — YuesHosck: Yal'VY, 2008. — 160 c.

9. YdeOHo-meTonuueckuii kommiexke noj pen. O.@. Kabapnuna —
«Apxumen». UsnarensctBo «lIpocsemenuey, 2016.

9H€KTpOHHBI€ PECYPCHI

1. http://www.nanonewsnet.ru/ - caiiT o HaHOoTexHOJorusix Nel B
Poccun.
2. http://www.ntmdt.ru — cafiT Begylmero poCCHHCKOro MpPOU3BOJUTEI

1pubOpoOB 15 UccenoBanrs B 001aCTH HAHOTEXHOJIOTHH.

3.  http://www.nanometer.ru/ - caiiT HaHOTEXHOJOTHYECKOro oOliecTBa
«Hanometp».
4. http://nauka.name/category/nano/ - Hay4YHO-ONYNSAPHBIA MOPTAX O

HaHOTEXHOJIOTHAX, OHOreHEeTHKE U IMOJYNPOBOOHHKAX.

5. http://www.nanorf.ru/ - sxypHan «Poccuiickre HAaHOTEXHOJIOTHID.

6. http://www.nanojournal.ru/ - PoccuiicKkuii 2J1eKTpOHHBINH HAHOMXKYPHAJL.

7.  http://www.nanoware.ru/ - o¢uuuanbHell caliT norpebuTenei
HaHOTOBAPOB.
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8. http://kbogdanovl.narod.ru/ - «YTo MOryT HAHOTEXHONOTHH?»,

Hay4YHO- ITOIYJISIPHBINA CallT 0 HAHOTEXHOJIOTHSIX.
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[Ipunoxxenme 1

[IprMepHbIi IepeyeHs TeM 1)1 MPOEKTOB
I Cuntes MaruuTHbix HanodacTul (Fe;Oy, CoFe 04, CuFe0y)
Z. IlomyuyeHre KOMIO3UTHBEIX MaTepPHUAJIOB, 00JAJAIOIIKX (POTOKATAIUTHYECKOI

akTuBHOCTBIO (NiFe,04/Zn0, CuFe,04/TiO,)

3. MuKkpocKkonus NOBEPXHOCTH JTEKTPOTEXHUUECKOH CTaIH

4. CuHTe3 aHM30TPONHBIX HaHOYACTHI] cepebpa M H3yUYeHHE HX CEHCOPHBIX
CBOIICTB

5; CuHTe3 amoMUHaTHBIX JIIOMUHO(OPOB, aKTUBUPOBAHHBIX HOHAMH P3M

6. Onrumu3zanus nojgydyeHus kBautosbix Touek CdSe, PbSe

7 HccnenoBanue cBOMCTB MOBEPXHOCTH KPEMHHS

8. MarsuTHbIE CBOCTBA NOBEPXHOCTHU 3IEKTPOTEXHHUUECKUX CTallEH

9, HccnenoBanue NpoBOAMMOCTH YTIIEPOJHBIX HAHOTPYOOK

10.  Tlosy4eHue NpoBOAAIIKX MJIEHOK HA OCHOBE CepeOpsIHBIX HAHOIIPOBOJIOK

11.  VccrnenoBaHue CTPOSHHS MOBEPXHOCTEH OHONIOrHUECKHX TKAHEH



[punoxenue 2

@opMbI KOHTPOJIS (IKCTIEPTHBIM TMCT 3alIUThI IIPOEKTA)

JIUCT DKCIEPTHOM OLIEHKH ITPOEKTA

Hanmenopanue [POEKTa

PHO pyKOBOAUTE/IA NPOCKTA

Ne | Kpurepuii MaxkcumanbHblii | BeicTaBieHHbi#H
Gann Baut

1. | AKTyansHOCTbL H/IEH MPOEKTA, Er0 HAarpaBjIeHHOCTh Ha pelleHue 10
aKTyaJbHbIX rpobiem

2. | CooTBeTcTBHE LIe/ISIM CTPATerHy Pa3BUTHS HANIPABJICHHSI 5

3. | HayuHo-rexHuueckas HOBW3HA MPOEKTa, MPEHMYLIECTBA MEpes 10
M3BECTHBIMH aHAJIOraMH

4. | IuHamMka pasBuTHSA MPOCKTa NaHHBIM aBTOPOM (ABTOPCKHM 9
KOJUIEKTUBOM )

5. | KauecTBo npopaboTKH TANOR peajin3alyy NpoexTa 5

6. | llpewioskennpii  mexanumsm  uuancosoro  obecneueHus 6
peanu3aLnH NPOeKTa

7. | OueHka cnoKHOCTH BHEAPEHHUs MHHOBALIMOHHOH pa3paboTKH 5

8. | Teoperuueckass npopaboTKa KOHLEMLMH TIPOEKTa, Onopa Ha 17
Hay4Hble UCCIIEOBAHMS

9. | HerkocTe mnpopabOTKK  XapakTepUCTHK LEJIEBOM  IPyNIibl 10
noJib30BaTeNeH npoexTa

10.| CamocToaTenbHOCTE NipeanonaraeMoi paboThl HaJl FPOEKTOM, 8
a/IeKBaTHOCTb TOCTABIEHHBIX 3a/ad BO3MOXKHOCTSIM aBTOpa
rpoeKTa (MPOEeKTHOIN KOMaHbI)

I1.| YpoBeHr  mpeanonaraemoro  KajpoBoro  obecrieveHus 5
ynpasjieHHs TPOEKTOM U €ro peaiu3aluu

12.| YeTKOCTb U3NIOXKEHUS TPOeKTa, O(QopMIIeHHe, OTCYTCTBUE 10
136bITOUHOH HHpOPMALHH
HTOI'O Max - 100

Kpartkas peteH3us

PexoMennanug sxcrepra: NpUCBOUTH JAHHOMY IPOEKTY CTATYC!

[ ] «IIpoexrt nobenurenns KOHKYpca»

[ ] «IIpoekt naypeara koukypca»

[ ] «IlpoexT yyacTHMKA KOHKYpCa, HE 3aHSBIIHH NPU30BOIO MECTa)

®HO sxenepra / moAnuck
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