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1. HIOACHUTEJIbHAS 3AIIUCKA

HononnurenbHas obuieodpasoBarenbHas o0lepa3BUBalolas MporpaMMma
«Hanotexnonoruu 2» (nanee - mporpamMma) HMMEET €CTECTBEHHO-HAy4YHYIO
HamnpaBleHHOCTb, YINIyOJNIEHHBI ypOBEHb CIOMKHOCTM K  OpPHUEHTUPOBaHA
Ha  oOyuwarommxcst  15-18  jer, ycHemHO  OCBOMBIUHMX  IPOrpaMMy
«HanorexHonorun». IlporpaMMa paccuuTaHa Ha OAMH roj B o0beMe 144 uaca u3

pacucTa 4 yaca B HEJEJHO.

1.1. HOBM3HA

HoBwu3Ha nporpamMMBbl 3aKIIOYAETCS:

® B crocobe (opMHUPOBaHHSA 3a[aTKOB KIIOYEBBIX KOMIIETEHIUH,
CPEACTBOM JKe CIYKHUT CAMOCTOSITENIEHAs POeKTHAas AeATeNbHOCTh 00y4arokXcs
10/ PYKOBOJICTBOM HACTaBHUKA;

® H3yuyeHHEe XUMHUHU 1 (U3UKH B pamMKax nporpaMmel «HanorexHonoruu -
2» paer 00Jee IIHPOKHUE BO3MOKHOCTH, IIPCAbABIAA AOTIOIHHTEIbHBIC TpeOOBAHHS
K peanu3alyy BHyTPUIIPEAMETHBIX U MEXIPEAMETHBIX CBSI3EH;

o nporpamMma  JONyCKaeT  BO3MOXHOCTb  KODPEKTHMPOBKM  H
BUIOM3MEHEHHS TEMaTHYECKOro COAEp)KaHusl B IIpolecce OOy4eHus, 49To
00yCJIOBIeHO JIUYHBIMM LEISIMH 00y4arollerocs, JTUYHOCTHBIM COJEPKAaHUEM €ro
o0OpazoBaHusi, peduiekcreil 00yJyaromerocsi, BbIBOASIILEH €ro Ha CAMOKOHTPOIb U
CaMOOLIEHKY;

@ Hapsy C TPaAMUMOHHBIMU TEXHOJIOTMSMH, TIPH  pealn3alyu
NPOrpaMMEI IIHUPOKO MPUMEHSIIOTCSL UCClieloBaTeNbcKue MeToasl o0ydenus, TPH3

¥ KoMaHaHas paboTa.

1.2. AKTYAJIbBHOCTb

B cBsi3u ¢ OypHBIM pa3BUTHEM HAHOTEXHOJOIMUYECKOW HAyKM CYLIECTBEHHO

pacumpsAeTcs o01acTb NPHMEHEHHA HaY4YHBIX JOCTHIKEHHH B pasjIMYHBIX cdepax

JesTenasHOoCTH. HanoTtexHonoruu YiKe cTallu HEOTheMJIEMOM YacThIO HallIEH AHKHU3HH,
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OJIHAKO OCTPO CTOUT IpobsieMa MajloM3ydeHHOCTH JaHHOW cdepbl. OnpHoit u3
BaXKHEHIIMX 3alay COBpPeMEHHOro oodiuecTBa spisercs (opMupoBaHue OOLIMX
IpeJCTaBICHUH O HaHOTEXHOJIOTHAX, KOTOPbIE B JIyYILEM Cilydyae OKa3bIBalOTCs
IPOTUBOPEUMBBIMH, & B XyJIIEM — HEZOCTOBEPHBIMU. TakuM o0pa3om, HaUKHAS CO
LIKOJIBHOTO BO3pacTa, Ha3peia HeOOXOAWMOCTh TPOCBEIIEHHs B cdepe
Ha”HoTexHoyoruil. Kpome TOro, Ba)KHOCTh BBEJEHMUS Kypca IIO OCHOBaM
HaHOTEXHOHOFHﬁ, a TaKXe HpO,ELBI/IHYTOFO Kypca AJIA bonee yr‘ﬂyﬁJ’IEHHOFO
M3yYEHHUS BO3MOXKHOCTEH HAHOMHpA W Pa3BUTHS HOBBIX IIEPCIEKTHBHBIX HAEH
CBsI3aHa C MOCTOSIHHO OOHOBJISIFOILUMCS COAEPIKaHUEM 3TOH HAYKH.

Ha3naueHue nporpaMmbl — HpPUBJIEYb LIKOJBHUKOB K HCCIEJOBATENbLCKOM,
n300peTaTenbCKOM, HAyYHOW M MHIKEHEPHOM NeATEeNIbHOCTH. 3ajada Iejarora —
Pa3BUTh Yy 00YYarOIIUXCS HABBIKH, KOTOPbIE MOTPe0YyIOTCS UM B CAMOCTOATENbHOI
npoexTHo# paborte. Kypc cTpouTCsi Ha MpakTHKO-OPHEHTUPOBAHHOM MOAXOE B
paMKax  peajliM3allid  MHXKEHEPHBIX M HCCIEJ0BAaTEeIbCKUX  IPOEKTOB
(MHOMBUAYaNBHBIX WM TPYONOBBIX), HalpaBlIeHHBIX Ha peLleHHue 3amay
NPUKIAAHOrO W (PYHIAMEHTAJBHOTO XapakTepa, MO3BOJSIET IieJieHalpaBlIeHHO
pa3BHBaTh TBOPUYECKHE CIMOCOOHOCTH OOYy4aroOmMXCsi, UX CaMOCTOSTENIbHOCTD,

COBEPILNCHCTBOBATh JIMYHOCTHBIC KQ4eCTBa.

1.3. MIEJATOT'MMYECKA S LIEJIECOOBPA3HOCTD

B cBs3M ¢ aKTHBHBIM BHEJpEHHEM HAHOTEXHOJOTHI B JKH3Hb O0IlecTBa
NOCTOSHHO  YBEJMUYMBAaeTCS TMOTPeOHOCTH B BBICOKOKBaIU(UIUPOBAHHBIX
crierpanucrax. B psaae By30B Poccun NpuCyTCTBYIOT CIIEHAANBHOCTH, CBSI3aHHbBIE C
HAHOTEXHOJIOTHUSIMHU, HO B OOJILLIMHCTBE CJIy4aeB He POUCXOAUT NIPeABAPUTEIIBHOMN
OpHEHTAlWH IIKOJBHUKOB HA BO3MOXKHOCTH TPOJOJDKEHHs y4uebbl B IaHHOM
HanpaBJIeHUN.

Jlanuas obpazoBarenpHas HporpaMma IMOMOTAeT B PELICHHH CIIEAyIOLIUX
aKTyaJbHBIX MIEIarOTUUECKUX 3a/1a4, TAKUX KaK:

° MoKa3aTh MECTO M pOJIb HAay4yHOH JeATEeIbHOCTH B CTPYKTYpE

COBPEMEHHBIX BBICOKOTEXHOJIOTHYHBIX HpO(I)eCCI/Iﬁ;



o chopMUpOBaTH HaBbIKH paboThi Ha COBpPEMEHHOM

BBICOKOTEXHOJIOIMYHOM 000pynoBaHun 1aboparopuy;

e OBJIaA€TE HaBBIKAMH [MPAKTUYECKOI0 MNPHMEHEHHSA TEXHOJOTUH
HAHOXHUMHWH,
® 3aMHTCPCCOBaTb  y4alluxcsa  NPOCKTUPOBAaHWCEM  HUIHCHHBIX H

npodeccHoHaNbHbIX IJIAHOB, 0COOEHHOCTAMU Oy ayiel npodeccun, BO3MOMKHBIMHA
NYTSAMH JOCTHKEHHUS BRICOKOH Mpod)eccHoHaNbHOH KBaMupUKaL1K.

[Tpu COCTaBIICHUU IpOrpaMMBbl YUHUTBIBAJIUCH clenyouue
TICUXO(HU3UOIOTHUECKHE OCOOEHHOCTH MOTEHIMAILHBIX 00yUYatonuXCs:

e 1OTPeOHOCT, B JKM3HEHHOM CaMOOIpeJeNleHHH U oO0palleHHOCTh

IJIaHOB B Oyyllee, OCMBICIIEHUE C 9TUX MO3UUKNA HACTOSIIIETO;

® CTaHOBJIEHHE COLIMANIBHBIX MOTHBOB IPayKJaHCKOTO JIOJITa;

® TEeHAEHLUS K OCO3HAHMUIO LIKOJILHUKOM CBOEI'0 MUPOBO33PEHMS;

® 1OTpeOHOCTE B OCO3HAHHMH ce0sl KaK LIeTOCTHOM TNYHOCTH;

® OlEHKE CBOMX BO3MOXHOCTEH B BBIOOpE MPO(ECCHH, B OCO3ZHAHUU CBOEH

MKHU3HEHHOW MO3ULINH;

® CTaHOBJEHHUE LENenonaraHus;

® uHTEpec KO BeeM opMaM caMooOpa3oBaHus;

e 130UpaTeNbHOCTh IIO3HABATENbHBIX MOTHUBOB, JHKTyeMas BbIOOpOM

npodeccuu;

® YCTOWYMBOCTh HHTEPECOB, UX OTHOCHTENIbHAsI HE3aBUCHMOCTh OT MHEHHS

OKPYKaIOIHX.

B pamkax peanuzanuu rnporpamMmmsl y 00ydaroiuxcs (pOpMUPYIOTCS 3HAHUA O
METOdax H TEXHOJIOTHUAX IoJxyv1cHHusA HaHOTIOPOIIIKOB, HaHOCJIOCB,
HaHOIeTePOCTPYKTYP U HAHOCTPYKTYPUPOBAHHBIX MaTepUalOB, B OCHOBE KOTOPBIX
JeXaT pasiuyHble (PU3HYECKHE U (PU3NKO-XUMHUYECKUE TIPOLECCHI.

Opranu3aifdss NPOEKTHOH MAESATeNIbHOCTH OOYyYalolUXcsl SIBISETCS O4YeHb
BAXHBIM W 3((PEeKTHBHEIM  MeXaHH3MOM  (OPMHUPOBAHUS  CHOCOOHOCTH

CaMOCTOATECIIbHO  MBICIHTE, noOBIBaTE M MNPUMEHATE 3HaHHS, TIIATEIBHO



o0myMbIBaTh NPUHUMaeMbIe PEeLIeHHs], YeTKO IIaHUPOBATh AeiCcTBYS, 3P PEKTHBHO
COTpyAHMYATh B pa3HooOpa3Hbix rpymmnax. CoBpeMeHHBIE II€JarOru4yecKue
UCCIIEIOBaHKs  IIOKa3blBAIOT, 4YTO  IPOEKTHAas JAeATeJbHOCTb  pa3BHUBAET
UCCIIEIOBATENbCKUE W TBOpPYECKHE CIIOCOOHOCTH OOYYArOIIMXCSI, MOBBILIAET HMX
MOTHBALIMIO K TIOJYYEHHIO JOMOJHHUTENbHBIX 3HAHMM W pa3BHBaeT WX
CaMOCTOSITENIbHYIO aKTUBHOCTb, AKTHBH3UPYET IPOIIeCcC BKIIOUEHHS IIKOJBHUKOB B
NO3HABATEJIbHYIO ACATEILHOCTb.

B npouecce 00yueHus1 NPUMEHSIOTCS CIeAYIOIIHE TEXHOIOTHH:

- IPOEKTHAS 1eATEbHOCTD;

- npobieMHOE 00yUeHHE;

- HcclleioBaTeNbcKkue MeToabl 00yuenust u TPU3;

- o0y4deHMe B COTpyIHHUYECTBE (KOMaHIHAS, TPyNoBas paboTa).

1.4. KOHILIETILIViSI OBPA3OBATEJBHOM ITPOI' PAMMBI
Konuenuusi nporpammbel «HaHoTexHONOrMK 2» OCHOBaHAa Ha JIMYHOCTHO-
ACATEIILHOCTHOM, IIPOSKTHOM H COLHOKYJILTYPHOM IOAXOAaX B 00pa3OBaHHH.
JlononHuTenbHOE 00pa3oBaHKe JOIKHO HOCUThH ONepekaloluii Xxapakrep 1
ObiTh HalleieHHbIM Ha BOCHUTaHWe TMpodeccuoHanioB 21 Beka, JOJei
HPaBCTBEHHbIX, OOJAAIOMIMX  BBICOKOW  DKOJOTHMYECKOW  KYJIbTYpOd |
COBPEMEHHBIM  MHPOBO33DEHHEM,  KOHOMHYECKH,  TEXHOJOIMYECKH U

(GYHKLIHOHAJIBHO IPAMOTHBIX.

1.5. PEKBU3WTDbI [TPOI'PAMM, HA OCHOBE KOTOPbIX
COCTABJIEHA JAHHAS ITPOTPAMMA
Hannas [lporpamma pa3pabotana B COOTBETCTBHM C HOPMAaTHBHBIMH
NPaBOBBIMU aKTAMHU:
@epepanbHoro 3akona ot 29.12.2012 Ne 273-®@3 «O6 obpazoBaHuu B
Poccuiickoii ®enepanun»;
Viaza Tlpesngenta Poccuiicioli Menepatyuu «O HALMOHATBHBIX HeNSX

pasButusa Poccuiickoii @enepanuu Ha nepuog ao 2030 roma»;



Konuenuuy pa3BuTH IOMOJHUTENbHOTO oOpaszoBanust 0 2030 roma
(yrBepkaeHa pacnopsixeHueM [IpaButenscrBa PO ot 31.03.2022 Ne 678-p);

Crpareruu pa3BuTHs BocnuTaHus B Poccuiickoit ®enepanuu Ha repuos 10
2025 rona (yrBepkneHa pacnopsbkenreM IIpaButenscrsa Poccuiickoii ®eneparyun
o1 29.05.2015 Ne 996-p);

IInana mepompuaruii no peanusauuu B 2021 - 2025 romax Crparerun
pasBuTUs BocnuTaHus B Poccuiickoii @enmepauuu Ha nepuon jno 2025 roxaa
(yrBepknen pacnopsbkendeM IlpaButensctBa Poccuiickolt @epepaiyu  OT
12.11.2020 Ne 2945-p);

[Ipukaza MunuctepcTBa obpazoBanus 1 Hayku Pocculickoit @enepauuu 0T
23.08.2017 Ne 816 «O06 ytBepxkaenuu Ilopsiaxa nmpuMeHEHHsT OpraHH3alHsIMHU,
OCYILECTBISIOUUMH 00pa30BaTeNIbHYIO NEATEIbHOCTh, ANEKTPOHHOrO O0yUYeHHH,
JUCTAHLUOHHBIX 00pazoBaTeNbHBIX TEXHOJOTH npu peanusainum
00pa30oBaTENBHBIX POrPaMM;

INpukaza MunuctepcrBa npocpetenus Poccun ot 09.11.2018 Ne 196 «0O06
yTBepKaeHuM llopsinka opraHuzand M OCYLICCTBJICHHS 00pa30BaTeNIbHOMN
JeATEIbHOCTH 10 AOMOJIHUTENbHBIM 0011ie00pa3oBaTe/ibHbIM MporpaMmMam»,

Ilpuxaza Munucrtepcta mnpocsemienuss P® or 03.09.2019 Ne 467 «O06
yTBepxaeHun  lleneBoii  Mozenu — pa3BUTUS — pPETrHOHAIBHBIX  CHCTEM
JOTIOJIHUTENBHOrO 00pa30BaHusl IeTei;

Ilpukaza MunucrepctBa [lpocsemenusi Poccuiickoit ®exepauuu oT
30.09.2020 Ne 533 «O BHeceHHHM H3MEHEHMII B IOPAJOK OpraHU3alMM U
OCYIIEeCTBIIEHHS  O0pa30BaTEeNbHOM  JEATENBHOCTH IO  JOIMOJHHUTEIHHBIM
ob1eobpa3oBaTenbHBIM NPOTrpaMMaM, YTBEPKAECHHBIH NpukazoM MUHHCTEPCTBA
IpocBewenus Pocceuiickoit @enepauuu ot 09.11.2018 Ne 196»;

ITocranoBnenus ['nmaBHOro rocyaapCTBEHHOrO caHMTapHOro Bpada P® or
28.09.2020 Ne 28 «O0 yteepmaennun CII 2.4.3648-20 «CaHutapHo-
SMUAEMUONIOTMUECKre TpebOBaHMSI K OpraHU3alusiM BOCIUTAHUS H OOy4eHUd,

OTABIXa U O30POBJICHUA ﬂeTeﬁ U MOJIOICHKU»,



ITucema MuHucTepcTBa 00pa3zoBanus u Hayku P® ot 18.11.2015 Ne (09-3242
«O wnanpasnenun uHGopmauuu» (¢ «MeToguuecKMMH peKOMEHIAIMSIMH TI0
IIPOEKTHPOBAHUIO JONOJHHUTENBHBIX O00lLlepa3BUBAIOILIUX IMporpamMm (BKIOUAs

Pa3HOYPOBHEBBIE ITPOrPAMMEBI ).

IMporpamma paspabotaHa Ha OCHOBE METOMHYECKHX MaTepHasioB
«HaHOKBaHTYM TyNKHUT», MpeAcTaBieHHbIM @OoHIOM HOBBIX (OpM pa3BUTHUS
obpazopanms, r. Mocksa, 2019 r., UMeeT MEXIUCUHIUIMHAPHBIA XapakTep, HTO
MOJIHOCTBIO OTPAXKAET COBPEMEHHBIE TEHACHIIUK IIOCTPOEHMS! KaK JOIOIHUTEIbHBIX
obmieobpazoBarenbHbIX OOIepa3BUBAIOIINX HporpaMM, Tak U o0pa3oBaHus B

LIEJIOM.

1.6. OTJIMYUTEJILHBIE OCOBEHHOCTU ITPOI'PAMMBI

OcBoennie maHHOW TmpoTrpamMmbl GOPMEPYeT MHaThopMy Ui HIYHEeHHS
IPHMEHEH!s HAHOTEXHOJIOTHI B BBICOKOTEXHOJIOTUIHBIX OTPACIISIX MPOU3BOJICTBA
| peaji3aliio HayYHO-HCCIIeI0BATENLCKIX TPOEKTOB B IAHHOM HATPABICHHH.

OcobGeHHOCTBIO mporpaMMbl O00yUeHHs IO HAHOTEXHOJOIHSAM SBIAETCS
3ajl0’KeHHasi B Hee Hesd Ooepekaloinero oOydeHHs, MO3BOJSIONAsS Ha CaMbIX
pPaHHHX 3Tarnax co3aaTh IPEeAnOChIIKH I yFJIY6JIeHHOFO HU3YUCHHS XUMHH U
(u3MKY, a TaKKe HalW4YMe «CKBO3HOTO» IIOBTOPEHHS Y3JIOBBIX BOIPOCOB
IIKOJILHOIO Kypca [0 3TUM IpeaMeTaM Ha pa3jIMYHBIX 3Tanax o00ydeHus, npuiem
Kayk/ioe TIOBTOPEHHE TIPOBOAUTCS Ha GoJiee BHICOKOM, KaK KOJIMYECTBEHHOM, Tak U
KauecTBEHHOM ypoBHsAX. [Iporpamma mnossossier cpopMUpOBaTh BO3MOMHOCTH
CaMOCTOSTENIbHOM paboThl W pelleHHs HAay4YHbIX 3a7ja4 Ha BHICOKOTEXHOJOTUYHOM

060pYﬂOBaHHI’I, COOTBCTCTBYHOLIIUM MHPOBBIM CTaHOAPTAM.

1.7. HEJIb
Llensio mnporpamMbl SIBISIETCS CO3JaHMe OJIaronNpUsTHBIX YCIOBUH Jis
BOBJICYCHHSI JIETei B HHHOBAaLMOHHYIO JEATEIBHOCT W HUHTEHCHBHYIO

obpazoBatenbHyl0 cpeny, (GopMupyIoUlyl0 T100anbHble (COLMOKY/IBTYPHbIE



1 Npo()ecCHOHANbHbIE) KOMMETEHIHH IOCPEACTBOM Y4YacTHsi B KOMAaHAHOMN

IPOEKTHOI paborTe.

1.8. 3AJIAYA

® CdopmupoBats y 0OO0ydYarOMIMXCS IENOCTHOE TPEACTABIEHHE O
COBPEMEHHBIX JOCTIKEHMSIX B oOsiacTy Hayk ((pu3uka, 6uonorus, MHGOpMAaTHKA,
XMMMSI, MaTEMATHKA) M UX CTBIKOBBIX YaCTAX, PACIUIMPHUTh HAyYHBIH KPyro3op;

° Broipaborate y  00yd4alOmIMXCsi  HaBBIKH  CaMOCTOSTEIbHOM
MO3HABATENbHON NeITENHHOCTH;

o Pa3BuTh MOTHBALIMIO K HAYUHO-UCCIIEIOBATENLCKOM AeATelIbHOCTHU;

o Orpaborarh Ha mHpakTUKe CHOPMUPOBAHHBIE HABBIKH IMPOEKTHOMN
HNEATENILHOCTH, TEOPETHUECKHX M DKCIEPUMEHTANBHBIX HCCIeOBaHUN OT
NOCTAHOBKH 3a/1a4y JI0 €€ Peali3aliuy;

® OtpaboTtath cOpMHPOBAHHBIE HABBIKM KOMAaHJIHOW pabOThl u
NyONUYHBIX BBICTYIUIEHUH, JOKIAI0B;

o Pa3BUTh MHIAMBUIYALHBIE TBOPYECKHUE CIIOCOOHOCTH B 0O0NACTH
HaHOTEXHOJIOTHii ¢ yuéToM NpodeccHoHalbHbIX HaMepeHHuH, HHTEPECOB U 3alPOCOB

o0yvarommmxcsl.

1.9. TPEBOBAHMS K OBYYAIOIMMCS1

HaGop Ha mnporpamMmy OCYyLIECTBISIETCSI B COOTBETCTBHH ¢ Ilopsakom
opraHu3anud  o0pa3oBaTe]bHOM  JEATENBHOCTH [0 JOIOJHUTENbHBIM
o61eobpazoBaTesbHBIM 001Iepa3BUBaIOLMM ITporpammaM U IlpaBunamu npuema u
OTYMCTIEHUsT OOyyarolUXcsi aBTOHOMHONM  HEKOMMEpUecKOH  opraHu3auuu
«Kpacrosipckuii gerckuii rexHonapk «Ksanropuym».

Obyualolyecs, nocTynarouye Ha NporpaMmMmy, MpoxXoasT cobecenoBaHUE,
HalpaB/IeHHOE Ha BbIIBJIEHUE UX UHIAUBUAYAJIBHOCTH U CKJIIOHHOCTH K BbIOpaHHOM
JEATEIBHOCTH.

Bospacrt o0y4arommnxcs.



IMporpamma «HanotexHomoruu 2» paccuuTtana Ha obyuatoutuxcs 15-18 jer,
yenemno oceouBiux JIOOIT «Hanorexnonorum».

®DopMBI 3aHATHH TPYIIOBBIE, B CBA3M C OPHEHTHPOBAHHOCTBIO MPOTPAMMEI
Ha pa3pabOTKy MHIMBUAYaJbHBIX (IPYNIOBBIX) NPOEKTOB MaKCHUMaJlbHOE
KOJIHYeCTBO 00y4alolKMXCsi B IPyIie He JOHKHO MpeBbiiaTh 12 YenoBek, cocTan
IPYIII NOCTOSHHBIA.

MecTto npoBenenus 3aHaThi: r. KpacHosipck, yiu. Jdyoposunckoro 1M, ctp.
15.

1.10. ®OPMBI 1 PEXXVM 3AHSITUN

®opma 00y4eHHsI OUHAS.

Cpox peanuzauuu mporpamMmbi: 1 yueOHbii rox, ¢ 01.09.23 r. no
31.05.2024 r. O6peM yuebHOIi Harpy3ku -144 yueOHbIX yaca.

Pesxxuv  3aHsTHI: UIHTEIBHOCTH OJHOTO 3aHATHS COCTaBIAET 2
aKageMHUYECKMX Yaca, MPOAC/DKUTENBHOCTh OJHONO aKaJEMHUYECKOro 4aca
cocrapnsieT 40 MUHYT, nepepbiB Mexay HUMH 10 MunyT. [leproauunocTs 3aHATH
— 2 pasa B HeJIeJIto.

[1pu npoBeaeHNr 3aHATHI TPAOULOHHO UCIIOIB3YIOTCS TPH (POpMbI paboThi:

e (poHTanbHas, Korga o0ydaloIHecs: CHHXPOHHO paboTaroT Mo yrpaBieHueM
neaarora;

® CcaMOCTOsITeNIbHas, KOria o0yyarolyecs BLIMTOJIHSIIOT MHIUBUIYaIbHBIE 3a1aHuUs
B TEUCHUE YaCTH 3aHATHS WIH HECKOJIBKUX 3aHATHI;

e JeMOHCTpalMOHHAs, KOorja oOydwaromipecs ClIylIaloT OObBICHEHHWs IeAarora
1 HaOJMoJaloT 3a JEMOHCTPALMOHHBIM SKPAaHOM WIIH dKpaHaMH KOMIIBIOTEPOB

HA YYSHHUYECKUX paboymx MecTax.

1.11. OX)KUJJAEMBIE PE3VJIBTATEI U CIIOCOBBI X ITPOBEPKH
Pesynsrarom  yriyOneHHoro — oOyueHuss  O€Teil [0 IIporpaMme
«HaHoTEeXHOIOTUH 2)» TOKHO OBITH:
— COXpaHeHHWEe M YCHJIEeHHe MOTUBALMU K JajbHeHleMy MpoQuibLHOMY

obpasoBanmto (XuMus, OuWonorus, HH(popMmaThKa, ¢u3HKa) U chepam TpynHa,
9



MpearoNarariliuM poeccuoHanbHoe IpHMeHEeHHe HAHOTEXHOJIOTHH K MPOEKTHOM
NesITeNIbHOCTH;

— Ppa3BHTHE HHTEIEKTYANbHBIX CIOcOOHOCTEH uepe3 Oosiee HaleKHOE,
ObICTpOe pelieHre 3a1a4 MOBBIIIEHHOIO YPOBHS CJI0KHOCTH;

- BlaJieHHe CHCTEMHBIMHA 3HAHWSIMH B OOJIACTH XWUMUH, QU3HWKA ¥
HAHOTEXHOJIOTHM;

— Oonee ycrelHoe yuacTie B OJIMMITHAIax;

— YMEHHE CaMOCTOSTENIbHO paboTaTh ¢  BBICOKOTEXHOJOTHYHEBIM
obopyioBaHKHEM U YCIEITHO PelliaTh HA HEM IMOCTABJICHHbBIE 3a/1a4H;

- Pa3sBUTHE JIEMEHTOB TBOPUYECKOH NEATEILHOCTH, TAKMX KaK: BUICHHE U
(dopMynupoBaHue npodJeMbl, BIABIKEHHE THITOTE3, UX ITPOBEPKA U T.JI.

- YMeHHe [pelCTABISTh pPe3yNbTaThl CBOEM HayuHOW paGoTel Ha
MEPOIPHATHSIX PETHOHAIIBHOTO, (hefiepaibHOr0 U MUPOBOTO YPOBHS,

- c(hopMHpOBaHHBIH HaBBIK MMOKCKa HEOOXOIUMOM WHGOPMAIMK B HAYYHOM
JIHTEPATYDE;

- TOJIOKUTENIbHAs WMTOroBas arrectauus B ¢opMe NyOJHYHOM 3alluThl

MpPOEKTHON paboThI.

1.12. ®OPMBI ITOABEAEHN S UTOI'OB OBYUEHUSI

Texymuii KOHTpOJNb OCBOCHUS MPOrpaMMBbI IPOBOJUTCS BO BPEMS 3aHATHIA
npy TIOMOINK HaONIOACHUH, ONpocoB, mpakTH4deckux pabotr. [lnsg mpoBepki
NOJYyYEHHBIX 3HAHMH  MCIONB3YIOTCS IMyOJMYHBIE 3alUTHl  PE3YJILTATOB,
NOJyYeHHbIX Ha MpaKTUKaX, a TAaKXe BLICTYIUIEHHS Ha KOHQEPEHIHAX U HHBIX
HAyYHO-TEXHHUUYECKUX MEPOIPHUITUSIX PA3TUUHOTO YPOBHSL.

ITpomencyTo4HaA arTecTalya OCYLICCTBIACTCA | pa3 B rof B (opme
Npea3alluThl HayYHO-UCCIIeOBATEBCKOTO MPOEKTA.

ATTecTauys MO WUTOraM OCBOEHHSI NPOTPaMMBbl OCYIIECTBIISETCS Yepes
3allUTY MHAMBUIYaNbHOTO (IPyNIIOBOr0) HAayYHO-HCCIENOBATEIBCKOTO IPOEKTa
HJIM TEOPETUYECKUX IIPOEKTOB NEPCNEeKTUBHON HampasieHHOCTH ([Ipunoxenue 1),

TEXHOJIOTHSI MPOBEACHHUSA KOHTPOJIA - 3KCIOEPTHas OICHKa B paMKax Hay4YHO-
10



NpaKkTH4eCcKoll KOH(EpPEeHIMH ¢ TPHBJICYCHHEM MpeJACTaBUTEIell KOMIAHKHNA W
SKCIIEPTOB B JJaHHO 00J1acTH.

MexaHu3Mbl SKCIEPTHON OLiEHKH NpeacTaBieHsl B [Ipunoxenuu 2.
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2. YYEBHO-TEMATHYECKHN TJIAH

Ne HaumeHoBaHue pa3iesoB u TeM Ob6uzee B ToMm uucne:
T/ KOJIMYECTBO
Jacos TEOPETHU- | IPAKTH-
YECKMX | YECKHX
1. | Cobnronenue npaBul TEXHHUKH 2 2 0
0e30macHOCTH 17} CaHUTAPHO-
TMTUEHUYECKHX HOpM Tipu paboTe ¢
aneKTpoobopygoBaHueM U yueOHoO-
METOUYEeCKHMH MaTepHalaMu
2 | IlouckoBbIi 3Tan peanu3aniy MpoeKTa 18 6 12
3 | AHaMUTHYECKUA  3Talm  peaju3aluy 48 7 41
IpoeKTa
4 | IIpuHUMnbI, METObI U METOAUKHU 4 2 2
aHamn3a
5 | IIpomexyTOUHBIH KOHTPOJIb 2 0 2
6 |IlpakTuueckuii  sran  peanuzalnuu 68 12 56
MpoeKTa (BBIIOJTHEHME
UCCIIEIOBATENILCKOTO IPOEKTA)
7 | UTOTOBBIi KOHTPOJIB. 2 0 2
HUTOI'O yacos: 144 29 115

12



3. COAEPKAHHUE MMPOr'PAMMDBI

IIporpamma pacmmpsier Habop 6a30BbIX 3HAHUHI B 00,1aCTH HAHOTEXHOJIOT A,
HEOOXOAMMBIX 17151 3()(PEKTUBHOTO perieHHs] MPOQUIBHBIX 3a/a4 W peaju3aluy
NPOEKTOB, MO3BOJISASE IPOBOAUTHL 0OJIee CIOXKHBIE SKCHEPUMEHThl U S(PHEKTHBHO
MCII0JIb30BaTh HOBOE 000pYI0BaHKE B MPOLIECCE HCCIE[OBATENBCKON pabOTHL.

1.  CobmongeHue mpaBUi TEXHUKM OE30MAaCHOCTH M CAHUTApHO
IMIMEeHHYECKHX HOpM IIpu paboTe ¢ 3/IeKTpooOOopyloBaHHEM H y4eOHO-
MEeTOJIMYECKUMU MaTepHalaMH.

IToBropenne obmux mpaBun OGe3omacHOCTH B 00pa30BaTEbHOM
yupexaeHud. OCHOBbl TeXHMKH 0Oe30MacHOCTH Mpu padoTe ¢ 3IEKTPUYECKHMH
npubopamu. TexHuka OezomacHocTH npu pabore B naboparopuu. O6Giue
MOJIOYKEHHA TEXHHKH O€30IIaCHOCTH IIpH paboTe ¢ XUMHYCCKHMH PEaKTHBAMH.
Texnuka 6e3zonacHoctu npu pabote ¢ 1abopaTOPHBIMH YCTAHOBKAMH.

2. TlouckoBslii Tan peav3ally NPOEKTa

IlouckoBelii 3Tamn peanusauyy IpoekTa pabodel rpyInsl BKIOYAET BbIOOp
TeMBI, & TAKKE [0JTyYeHUE HABBIKOB 110 TOCTAHOBKE TOYHOM 3a1a4uu Ui pa3paboTku
npoekta. Ha nanHoM stane QopMupyloTca YeTkue npencrapieHusi 06 o6bekTe u
npeaMeTe UCCIe0BaHUs, BBIIBUTAETCS THUIIOTE3a MpoeKTa. Pe3ynbratoM JaHHOro
3Tarna SBJILETCs TOYHO CHOPMYIHPOBAHHAS LIeJb IPOEKTHOH pabOTHL

3. AHaIUTAYECKUI 3Tall pealli3alry poeKTa

AHanuTHYeCKH# 3Tan BKIOYAET MONyYCHHE HABBIKOB CaMOCTOATEIbHOM
3¢ exTuBHON paboOThl ¢ Hay4yHOH JuTeparypoi, 0azamMHu HaHHBIX U HHTEpPHET-
HUCTOYHHKAMH [ moxbopa M aHaiu3a HHGOpPMaLWH, HeOoOXOAUMON Jyid
peanu3aluy NpoekTa (MeTOAUKH SKCTIEpUMEHTa, peakTHBbI, 000pynoBanue). Kpome
TOro, Ha J[JaHHOM 3Tale OCyLECTBIISIETCH aHallu3 INPUMEHEHHBIX METOAUK H
KOPPEKTHpYETCS ~ NpPeJIOKEHHBIH  xon  paboThl W 337a4d, KOTOpBIE
BUusyanusupylorcss B npunoxeHud Trello. OmnpenensioTcs pHCKU TPOEKTa.
IIpepnaraerca o00cHOBATE 3PHEKT OT peaNM3aALUU MPOEKTA (SIKOHOMHUECKHH W
COLMa/IbHBIA) U oTpaboTaTb MeTOAbl NpPEACTABICHUS IIPOEKTa Ha 3Tame

IPOMEXYTOYHOT'O M HTOTOBOI'O KOHTPOJISI (MPEe3eHTALMsI U JOKTIa).
13



4. IIpuHLIMIIBL, METOABI U METOAUKH aHaH3a
PabGora c¢ anamurtmueckumu npubopamu B saboparopuu. IloBTOpeHue
HIPaKTUYECKMX OCHOB METOZ0B aHANN3a, HEOOXOJUMBIX sl peaiu3alyu MPOSKTHOM

p8.60TBI (CHGKTpOlbOTOMBTpI/IH, pa3/iIMuHbIC BUIbI TUTPOBAHUS, STIEKTPOXHMHYECCKHE

METO/IbI).
5. [IpomexxyTouHbIH KOHTpOIb. [Ipen3aminra npoeKTHOH HIIEH.
6. IIpakTryeckuii sTan peaqu3alyy MPOEKTa.

ITpoBeneHue cepuu KCIEPUMEHTOB TI0 TEME HAYYHO-HCCIIENO0BATEILCKOTO
npoekra. MccnenoBanie Nony4YeHHOTO MaTepuaia ¢ TOMOIIBIO H3YYEHHBIX paHee
METO0B. AHAJU3 MMOJIYYEHHBIX ITPAKTUYECKUX PE3YJILTATOB.

7. ATTecTanys MO MTOraM OCBOEHHS NMPOrpaMMBbL. 3alluTa TMPOeKTHOMH

paboTEL.
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4. CIHCOK JIUTEPATYPbI

JIutepatypa ans o0yyaromuxcs

1. Bpenenue B HanotexHojorud. Monynbs «®u3uka»: METOIUUYECKOE
nocobue 1o nporpaMMe 3JIEKTUBHOro Kypca ans yuuteneii 10-11 kmaccos / B.B.
CeetyxuH u ap.; nox pex. b.M. Koctuiiiko, B.H. 'onoBarosa. — YassiHoBCK: Yal'V,
2008.

2. 3y6okoB F0.H., Kamoukun A.C. [u ap.] BBeneHre B HaHOTEXHOJIOTHH.
Monynes «®usnka». YyebHoe nocobue mis yqamuxes 10-11 k. / mon pea. B.B.
Csetyxuna u ap.: C.- Iletepbypr, 2012.

3. CrnoBapb HAaHOTEXHOJOTHUYECKUX WM CBA3AHHBIX ¢ HAHOTEXHOJOTHSIMU
TepMUHOB, no pea. C.B. Kanroxuoro, Mocksa, ®DU3IMATIINUT, 2010.

4, Tpetssikos 10. Hanotexnonoruu. A30yka ans Bcex / COopHUK cTaTei
nox penakiueit [0. TperssikoBa. — M.: ®usmatnut, 2007. — 368 c.

3. borarcteo Hanomupa. dotopenoprax u3 riyouH Bewectsa. I'yaunuH
E.A. u np., nox pea. FO. 1. Tperbsikopa. - M.BUHOM. Jlabopatopus 3uanuii, 2010.

6. Hopora nnuHHOIO B Bek: M3 HCTOpUM OTKpPBITHSI W HCCIIEHOBAHHA
xuakux kpuctamios / Conun A C. - M.: Hayka, 1988.

y Y nuBuTenbHbie HaHOCTPYKTYphI, K. dedddetic, C. deddeiic; mox pen.
JL.H. I'latpukeera - M.: BUHOM. Jlaboparopus 3uanuii, 2011.

8. Mup ¢uszukd u TexHukd. B.JL.MuponoB. OCHOBBEI CKaHHPYIOLIEH
30H70BOU MuKpockonuu. Mockga: Texno, 2009.

9. Xumust anemeHToB: B 2 Tomax / H. I'punByn, A. DpHiuo; -M.: BUHOM.
JlaGopatopus 3nanwmii, 2010.

10. XuMHS HOBBIX MaTEPHAJIOB U HAHOTEXHOJIOTHH. Y4eOHOe mocolwue.
Ilep. c anrn.: Hayunoe uznanue / b. @exnbman - JonronpyiHeiii: M3narenbckuii

Jom «MuTennekt», 2011. - 464 c.: 1B. BKJI.

Jlns nmemarora
1. CroBapb HAHOTEXHOJOTHYECKUX U CBS3aHHBIX C HAHOTEXHOJOTHAMHM

TepMUHOB, o pea. C.B. Kamoxuoro, Mocksa, ®USMATIIMT, 2010.
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2 borarcreo Hanomupa. @otopenoprax u3 riy0uH Beiiectea. [ yaunnx
E.A. u ap., mox pex. 0. [1. Tperssaxosa. - M.BMHOM. Jlaboparopus 3uanwmii, 2010.

2 Hanoxumus. Ceprees I'.b. - M.: Uzn-so MI'Y, 2007.

4. Mup martepuanoB u TexHojoruil. Hanorexnonoruu. Y. Ilyn - s, @
Oyanc, Mocksa: Texunochepa, 20006.

o 8 Hopora ainuHHOIO B BeK. M3 MCTOpHMM OTKpBITHUS U HCCIIENOBaHHUSA
xuakux kpuctaiuioB. / Conun A C. - M.: Hayka, 1988.

6.  XKypunan «Ksauty. M3narensctBo «Hayka», MIITHMO, 1970 — 2007,

7. Pabouas rpass anmMasa. I'. Muiukeesuu. JIEHU3JJAT, 1982.

8. Ceeryxun B.B., PasymoBckas W.B. wu gap. Bsemenne B
HaHoTexHonoruu. Monyns @usuka. 1011 knaccel. YuedHoe nocobue. — Ilog pen.
B.M. Koctumko, B.H. I'onosanoBa. — Viaesinosck: Yal'V, 2008. — 160 c.

9. VyaebHo-MeTonudeckuii komiviekc mox pex. O.®0. Kabapauhna —
«Apxumen». U3narensctBo «Ilpocsemenner, 2016.

ONEeKTPOHHbBIEC PECYPChl

1. http://www.nanonewsnet.ru/ - caiit o HaHoTexHosorusAx Nel B Poccun.

2. http://www.ntmdt.ru — cafiT BeayIiero poccHHCKOTO TPOM3BOAUTEIS

I'lpld60p0B AJIA UCCIICOOBAHUS B 0071aCTH HAHOTEXHOJIOTHHA.

3.  http://www.nanometer.ru/ - caliT HaHOTEXHOJOrMUECKOro 06IIecTBa
«HanomeTtp».
4. http://nauka.name/category/nano/ - Hay4YHO-NOMYJSIPHBIA MOpPTAT O

HaHOTCXHOJIOIHAX, OHOTreHEeTHKE U NMOJYIPOBOOHHUKAX.

5. http://www.nanorf.ru/ - ;xypran «Poccuiickrue HaHOTEXHOJIOTHI.

6. http://www.nanojournal.ru/ - Poccuiickuii aeKTpOHHBIN HAaHOKYpPHAJL.

7 http://www.nanoware.ru/ - oOQHIHAILHBEIH calT moTpebuTelei
HaHOTOBAPOB.

8.  http://kbogdanovl.narod.ru/ - «4YT0 MOryT HaHOTEXHOJOTHU?Y,

HAay4YHO- I1OIYJISIPHBIHA CAalT O HAHOTEXHOJIOTUSIX.
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Ipunoxenue 1

[ IpumepHblii epeveHb TeM IS IPOEKTOB
1. Cunre3 MmarauTHbIX HaHouyacTull (Fe;Os, CoFeQ4, CuFe,Oy)
2. I'lonyueHne KOMITO3UTHBIX MaTepranoB, 00IaaloIuX POTOKATATUTHYECKON

akTUBHOCTHIO (NiFe»04/Zn0, CuFe;04/TiO;)

3. Muxpockonysi HOBEPXHOCTH 3EKTPOTEXHHUECKON CTaNIK

4. CuHTe3 aHM3OTPOIIHBIX HAHOUACTHI] cepedpa U H3ydyeHHE HMX CEHCOPHBIX
CBOHCTB

5, CuHTe3 amoMHHATHBIX JIIOMUHOGOPOB, aKTUBHPOBAHHBIX HoHAMH P3M

6. OnTtumuzaius noinyyeHus kBaHToBLIX Touek CdSe, PbSe

T HccnenoBanue CBOMCTB MOBEPXHOCTH KPEMHHMS

8. MarsuTtHbie CBOMCTBa HOBEPXHOCTH IEKTPOTEXHHUECKHX CTallelt

9. HccrnenoBanue NpoBOAMMOCTH YIIIEPOIHBIX HAHOTPYOOK

10.  IlomydeHue NpOBOASIIKX MJIEHOK HA OCHOBE CEPEOPIHBIX HAHOIPOBOJIOK

11.  HMccnenosanue cTpOEHUs NOBEPXHOCTEH OUONOrHUECKUX TKaHEH
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I punoxenue 2

@opMbI KOHTPOJIS! (IKCIEPTHBIN JIUCT 3alUUTHI IPOEKTA)

JIUCT DKCITEPTHOM OLIEHKM ITPOEKTA

Haumenosanue IpoeKTa

®HO pykoBoauTes poeKTa

Ne | Kpurepuii MaxkcumaiieHbi | BeicTapneHHbiH
Gann 6ann

I. | AKkTyanbHOCTb MU MPOEKTA, €ro HAMpaBIeHHOCTh Ha 10
pelieH e akTyalbHbIX NpodJiem

2. | COOTBETCTBHE LEJISIM CTPATErMH Pa3BUTHSI HANPABJICHUs 5

3. | Hayuno-texnudeckas HOBHM3HA TIpOEKTa, TPEHMYILECTBa 10
nepe/ W3BeCTHLIMU aHAJIOraMK

4. | JluHamuKa pa3BUTHA NPOEKTA JAaHHLIM aBTOPOM (ABTOPCKUM 9
KOJIIEKTHBOM )

5. | KauectBo npopaboTKH HTArNoB peanu3aliiu MpoeKTa 5

6. | IlpeanoxkeHHelii MexaHH3M (pHHAHCOBOro obecredeHHs 6
PeaJin3aLvu rnpocKTa

7. | OueHka c/l0)KHOCTY BHElpeHHs MHHOBALIMOHHOH pa3paboTKu 5

8. | Teopernueckas npopaboTka KOHLENUWH NMPOEKTa, ONopa Ha 17
Hay4HbI€ UCCIIE/I0BAHUS

9. | YerkocTh npopaboOTKH XapakTepUCTHK LEJEeBOH Trpymiibi 10
noJib30BaTeNnel npoexTa

10.| CamocTosaTenbHOCTD NpeanoaaraemMoii paboTel HaJ POEKTOM, 8
a/IeKBaTHOCTb MOCTABJEHHBIX 3a7ady BO3MOJKHOCTAM aBTOpa
NpoeKTa (poeKTHOH KOMaHbl)

11.| VpoBenb  npeanonaraeMoro  KaapoBoro  obecrneueHus 5
YMPaB/IeHHs TIPOEKTOM H €ro peajau3aluu

12.| YeTtkocte w3okeHust npoekra, odopmieHHe, OTCYTCTBHE 10
ubeITOuHO nHdopmMaruu
UTOI'O Max - 100

Kparkas peniensus

Pexomenjanus sxcnepra: NpUCBOUTh JAHHOMY IIPOEKTY CTaTyc:

[ ] «IlpoekT moGeauTeNA KOHKypCa»

[ ] «IIpoexT taypeata KoHKypca»

[ 1 «IIpoexTt yuacTHHKA KOHKYpPCa, HE 3aHSABHINI IPU30BOTO MECTa»

OO skenepra { TIOUCE /




