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1. IOAACHUTEJBHAS 3ATINCKA

Hononuurensnas obmeobpa3oBaTensHas o0Iepa3BUBAIOIIAs POrpaMMa
«HanoTexnomoruu 2» (manzee '- NpOrpaMma) HMMEET eCTECTBEHHO-HAYYHYIO
HallpaBJICHHOCTh, YIyOJNEHHBIA YpOBEHb CJIOXHOCTH ¥ OpPHEHTHPOBaHA
Ha  ofywarommxcsa 15-18  ner, ycmemHO — OCBOMBIIMX — IIPOrpamMmy
«Hanotexnonorumy». IlporpamMma paccuuTana Ha Of4H rof B o6beMe 144 yaca u3

pacdera 4 yaca B HEJIEIO.

1.1. HOBHU3HA

HoBu3Ha nporpaMMEl 3aKiii04aeTcs:

® B cmocobe (OpMHUpPOBaHUS 3aaTKOB KIIOYEBLEIX KOMIIETEHIIMIA,
CPEACTBOM XK€ CIIy)KHT CaMOCTOSITeIIbHAS IPOEKTHAS AEATENBHOCTh O0YYAIOIIMXCS
I10/1 PyKOBOACTBOM HaCTaBHUKA,;

o U3y4eHHe XUMHHU U QU3UKH B paMKax porpammel «HaHoTexHomoruy -
2 naet Gonee MHPOKUE BO3MOXKXHOCTH, TIPETBSABIISAS JOMONHUTETHHEIE TPeGOBaHMS
K peaJIn3alliil BHYTPUIIPEAMETHBIX H MEKIIPEIMETHBIX CBS3€ii;

° IporpaMMa  JOIIyCKaeT  BO3MOXHOCTH  KOPPEKTHPOBKH U
BUJIOU3MCHEHUSI TEeMATHYECKOIO COJAEpPXKAaHUs B TIpolecce OOYYEHHS, 4YTO
O0YCJIOBJIEHO JIMYHBIMU LETAME 0GYYaroierocsi, THYHOCTHBIM COJEPKAHHEM €ro
obpasoBanus, pediexcueil 0GyJaroLerocs, BEBOAANIEH ero Ha CAMOKOHTPONb U
CaMOOLICHKY;.

o Hapsay C TpaJdUUOHHBIMH TEXHOJNOTHSMH, IIPH pealu3aluu
IIPOTPaMMBI IITUPOKO MPHUMEHSIOTCS UCCIIEN0BAaTENbCKUE MEeTOABI 00ydueHus, TPI3

Y KOMaHAHas padora.

1.2. AKTYAJIBHOCTb
B cBs13u ¢ GypHBIM pa3BUTHEM HAHOTEXHOJOTHYECKON HAYKH CYLIECTBEHHO
pacmupsiercss 06acTh NPUMEHEHHS HayYHBIX AOCTHKEHMH B Pas3IudHBIX cdepax

ACATECIBHOCTH. OI[HOfI U3 BaOXXHEUIINX 3aJa4 COBpPEMECHHOTIO 06HICCTBa ABIIACTCA
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(opMHpoBaHKE OOLIMX MPEACTABICHUN O HAHOTEXHOJIOTHSX, KOTOPLIE B JydlIeM
CJy4ae OKa3bIBalOTCs IPOTUBOPEUUBBIMHY, a B XyAIIEM — HEIOCTOBEPHBIMU. Takum
00pa3oM, HauUHas CO IIKOJIILHOTO BO3pacTa, Ha3peiia HeOOXOAUMOCTE IPOCBEILEHHS
B cepe HaHOTexHOJOrUil. Kpome TOro, BakHOCTH BBEJEHHS Kypca II0 OCHOBAM
'HAHOTEXHOJIOTHH, a TakXe IMpPOJABUMHYTOrO Kypca i Ooiee  yriayOJeHHOIO
U3YyYeHHs BO3MOXHOCTEH HAaHOMMpaA M Pa3BUTHS HOBBIX IEPCIICKTUBHBIX HEH
CBsI3aHa C [IOCTOSIHHO OOHOBJISIFOIIMMCS COZEPXKaHUEM 3TOM HAYKH.

HasnaueHue mporpaMMbl — NpHBIEYh IIKOJBHUKOB K HCCIIENOBATENLCKOM,
n300peTaTebCKOM, HaydHOM M HEHXKEHEPHOH AeATeNBHOCTH. 3ajada Iejarora —
pasBUTE y 00yJaroIUXCcsl HABBIKU, KOTOPbIE MOTPEGYIOTCA UM B CAMOCTOSATENLHOM
IIPOEKTHOH pabore. Kypc cTpouTcs Ha HpakTHKO-OPHEHTHPOBAHHOM IIOAXOIE B
paMKax  peanu3alMy =~ WHXEHEPHBIX U KCCIENOBATEIBCKHX  IPOEKTOB
(MHOIUBUAYaNbHBIX WX TPYIIOBHIX), HANPaBIECHHBIX Ha peElIeHHe 3ajad
NPHKIAJHOTO W (QyHAaMEHTAJIBHOIO XapakTepa, IO3BOJSET ILiejeHAPABIEHHO
pa3BUBaTh TBOPYECKHE CIIOCOOHOCTH OOYYaIOUIUXCHA, MX CaAMOCTOSTEIBHOCTS,

COBCPIICHCTBOBATH JIMYHOCTHBIC Ka4e€CTBA.

1.3. IIEAATOT'MTYECKAA LIEJJECOOBPA3HOCTD

B cBA3M ¢ aKkTUBHBIM BHeJpeHHEM HAHOTEXHOJIOTWH B JKU3Hb OOLIECTBa
IIOCTOSHHO ~ YBEJIUYMBACTCA IOTPEOHOCTP B  BBICOKOKBATH(DULIMPOBAHHBIX
cnenuanucrax. B psage By3os Poccuu npucyTcTBYIOT ClIeIMaIbHOCTH, CBA3aHHBIE C
HaHOTEXHOJIOTHUAMM, HO B OOJIBIIMHCTBE CIIydaeB He IIPOUCXOIUT IpeABAPUTEITBHOM
OPHEHTAllMM IIKOJIBHUKOB HA BO3MOXHOCTH MNPOJOIKEHUS y4eObl B JAHHOM
HallpaBJICHUHU.

JlaHHas oOpa3oBaTenbHas NMporpaMma I[IOMOTaeT B PEINEHHM CIIEAYIOIIUX
aKTyaJIbHBIX [Ie1arOru4ecKux 3a1ay, TaKux Kak:

o [oKasarb MeCTO H poJb HaquOfI NEATEIBHOCTU B CTPYKType
COBpPEMEHHEIX BBICOKOTEXHOJIOIMYHBIX IIpOdeccui;

o chopMHUPOBATH HaBBIKH paboTHI - Ha COBpPEMEHHOM

BBICOKOTCXHOJIOTUYHOM 060py,I[0BaHI/II/I na6opaToppm;



° OBJAJCTh HABBIKAMU IIPAKTUYECKOTO IPUMEHEHHS TEXHOJOrUid
HAHOXUMHU;

° 3aMHTEPECOBATh  YYalllUXCAd MPOEKTHUPOBAHUEM KU3HEHHBIX H
PO(ECCHOHANBHBIX ITaHOB, OCOOEHHOCTAMH Oyayllei Ipodecchy, BO3MOKHBIMA
IIyTSIMHA JOCTHXXEHMS BBICOKOH NpoQeccHOHaNbHON KBaTHGbHKAIINH.

IIpu COCTaBJICHUU IIPOTPaMMBbI YUUATHIBAIHCH clleAyIOIIe
IICUXO(U3HOIOTUIECKHE 0COOSHHOCTH OTEHIMANBHEIX 00YJarOIIHXCA:

® [OTPEOHOCTE B JKHU3HCHHOM CaMOONpEeNeieHHH U  OOpalleHHOCTh
IUIAaHOB B Oy[yIIiee, OCMBICIIEHHUE C 3THUX [TO3UI[UM HACTOAIIETO;

° CTaHOBJ'I’eHI/Ie COIMAJIBHBIX MOTUBOB IPaXXJJaHCKOI'O JOJIra;

® TEHACHIMS K OCO3HaHUIO IIKOJIBHUKOM CBOETO MHUPOBO33PEHUS;

® IOTPEOHOCTH B OCO3HAHMH Ce0s KaK I1[€JIOCTHON JTHYHOCTH,

® OILECHKE CBOUX BO3MOXHOCTEH B BBIOOpE MpodecCHH, B OCO3HAHUM CBOEH
YKU3HEHHOM MO3ULINH;

® CTaHOBJICHME IIeJICIIOIaratmsl;

® HHTEpPEC KO BceM popMaM caMoOOpa3OBaHMs;

® u30MpaTenbHOCTh IIO3HABATENBHBIX MOTHBOB, [OUKTyeMas BEIOOpOM
npodeccuuy;

® YCTOMYHUBOCTH HHTEPECOB, HX OTHOCHUTENIbHAS HE3aBUCUMOCTh OT MHEHUS
OKpY>KaroIIHX.

B pamkax peanusanuy IporpaMmsl y 00ydaromuxcst GOpMUPYIOTCS 3HAHHSA O
MeTOoJax 5 TEXHOJIOTHIX MIOTy4eHUS HAaHONOPOIIKOB, HaHOCJIOEB,
HaHOT€TEPOCTPYKTYP U HAHOCTPYKTYPHUPOBAaHHBIX MaTE€pPHAJIOB, B OCHOBE KOTOPBIX
JIeXaT pa3Iu4Hble QU3NYEeCKUe U PU3NKO-XUMHUYECKHE IPOLIECCEL.

Opranusanus NPOSKTHOM AEATENBHOCTH OOYYalolIUXCsl SBISETCS O4YeHb
BAXHBIM ¥  3GQEKTUBHBIM  MeXaHu3MOM  (OPMHPOBAHMS  CIOCOOHOCTH
CaAMOCTOATENBHO  MBIC/HMTb, JUObIBALE U LPUMEHSTH 3HAHUS, TIIATENLHO
00IyMBIBaTh IPUHUMAEMBIE PELICHHsI, Y€TKO IUIAHMPOBaTh AeHCTBH, 3DPEeKTUBHO

COTpYOAHHYATL B pa3H006pa3H51x rpyHIiax. COBpeMeHHBIe ncaarortdyeCKue
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HUCCIICNOBAHMS  ITOKAa3bIBAIOT, YTO IIPOEKTHAs  JEATEIBHOCTh  pa3BHUBAET
HCCIICIOBATEIECKAE M TBOPUYECKHE CHOCOOHOCTH OOYYAIOUIUXCS, IMOBBIIIAET HX
MOTHBAIlMIO K IIOJIyYEHUIO [OIOJHUTENBHBIX 3HaHUN U pa3BUBaET HX
CaMOCTOSATENIBHYIO aKTUBHOCTD, aKTUBU3UPYET MPOIECC BKIFOUEHUS KOJIHHUKOB B
II03HABATEIBbHYIO IEATCIBHOCTD.

B npouecce 00ydeHus mpUMEHSIFOTCSA CIIEAYIOMIME TEXHOTOTHH:

- IIPOEKTHAA NCATEIILHOCTE;

- Ipo6eMHOe 00ydeHue;

- UCCIIeJOBaTeNbCKUE MeToAbl 00yuenus u TPU3;

- o0ydeHMe B COTpyIHMYeCTBe (KOMaHIHas, IpymnoBas pabora).

1.4. KOHLIEITLIMSI OBPA3OBATEJIbHOM ITPOI'PAMMBI
Konuenua nporpammsl «HanotexHonoruu 2» OCHOBaHAa Ha JIMYHOCTHO-
JESTSIBHOCTHOM, IIPOEKTHOM M COLIMOKYJIBTYPHOM MOAX0AaX B 00pa30oBaHUH.
JononanuTtensHoe 00pa3oBaHue TODKHO HOCUTH ONEPEKAIOIINN XapakTep 1
ObITh HalleleHHBIM Ha BOCHHTaHue mpodeccronanos 21 Beka, mozei
HPaBCTBEHHBIX, OONAaJalOIIMX  BHICOKOH  OKOIOTHYECKOW  KyJIBTYpPOH |
COBPEMEHHBIM  MHMPOBO33pEHHEM,  3KOHOMHYECKH,  TEXHOJIOTHYECKH U

GYHKI[HOHAIBHO TPAMOTHBIX.

1.5. PEKBU3UTBI ITPOT'PAMM, HA OCHOBE KOTOPBIX
COCTABJIEHA JAHHAJ ITPOTPAMMA

Hannas Ilporpamma pa3paboTaHa B COOTBETCTBHM C HOPMATHBHBIMHU
IIPAaBOBBIMH aKTaMH: |

@enepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 o6pa3oBaHuu B
Poccuiickoit @eneparuny;

Vka3za Ilpesunenta Poccuiickoii @enepanmn «O HAIHMOHANBHEIX LIEIAX
passutus Poccutickoit @enepamun va nepuog go 2030 rogax;

Konnenuuy pa3Butus JOmONHUTENsHOro obpasoBanus g0 2030 roaa

(yTBepkaeHa pacniopsixkeruem pasutensctBa PO ot 31.03.2022 Ne 678-p);



Crparerun pa3Butus BocuTanus B Poccuiickoit @enepanuu Ha Iepruoa 10
2025 ropa (yrBepknena pacmopsbkenueM [IpaButensctsa Poccuiickoit ®enepanuun
ot 29.05.2015 Ne 996-p);

IInana mepompustuii no peammsamuu B 2021 - 2025 romax Crpareruun
pa3BuTHsa BocnuTaHus B Poccuiickoit ®@enmepanum Ha mepuon mo 2025 roxa
(yTBepxkmeH pacnopsbkeHueMm IlpaButensctBa Poccuiickoit ®emepauuu  oT
12.11.2020 Ne 2945-p);

Ilpukaza Munuctepcrsa o6pa3oBanus u Hayku Poccutickoit @enepannu ot
23.08.2017 Ne 816 «O6 yrtBepxnenun [lopsaka MpUMEHEHHsS OpraHH3AlMIMHU,
OCYILECTBIAIOIMMU 00pa30BaTEIbHYI0 JEATENBHOCTD, JJIEKTPOHHOIO OOyHYeHWs,
IYCTAaHIIMOHHBIX o0pa3oBaTeNbHbIX TEXHOJIOTHif npu peanu3aiuu
00pa30BaTeNIbHBIX MTPOrPaAMM»;

IIpukaza MunucreperBa npocBemenns Poccun ot 09.11.2018 Ne 196 «O6
yrBepxkaeHun Ilopsnka opraHuzaiiud U OcyméCTBHeHHH o0pa3oBaTebHOMN
JEATENIBHOCTH 110 JOMOJHUTENBHBIM 00IIIe00pa30BaTEeIbHBIM IIPOrpaMMamyy;

Ilpukaza MunucrepctBa npocsemenus P® ot 03.09.2019 Ne 467 «O6
yrBepxaeHu  lleneBoil  Momenu — pasBUTHS — PErHMOHAIBHBEIX  CHCTEM
JIOTIOJIHUTENHHOTO 00pa30BaHus JeTei»; |

IIpuxasa MunucrepctBa Ilpocsemenuss Poccuiickoit ®epepanuu ot
30.09.2020 Ne 533 «O BHeceHHH H3MEHEHHH B MOPSANOK OpraHU3aAIMKH M
OCYILECTBIIEHUS  0Opa30oBaTelbHOM  NEATENbHOCTH 10  JOMOTHUTEIBHBIM
001e00pa3zoBaTeIbHEIM MPOrpaMMaM, YTBEPXKIEHHBIH npHKkazoM MUHHCTEpCTBA
IIpoceemenus Poccuiickoit @eneparmu ot 09.11.2018 No 196,

Ilocranosnenus I'maBHOro rocygapcTBeHHOro canurapHoro Bpaua P® or
28.09.2020 Ne 28 «O06 ytBepxmenunm CII 2.4.3648-20 «CauurapHo-
3MHUIEMHONIOrMYECKIe TpeOOBaHUS K OpraHU3allisIM BOCIHUTAHHS U OOydeHWHS,
OTIBIXa U 03[IOPOBJICHHS I€TEH U MOJIOHEKN;

[Tucema MuHuctepcTBa 06pa3zoBanus u Hayku PO ot 18.11.2015 Ne 09-3242

«O HallpaBJICHUN I/IH(l)OpMaLII/II/I» (C «MeTtoauuecKuMHU PEKOMCHIAIIUAMHA 11O



IIPOEKTHPOBAHUIO JOIOJHUTENBHBIX O0IIEepa3BUBAMOIIMX MIPOrpaMM (BKIIIOUas
pa3sHOYPOBHEBBIE IIPOTPAMMABI )».

[Iporpamma paspaboTaHa Ha OCHOBE METONUYECKMX MAaTEpHAIOB
«HaHOKBaHTYM TyJKHUT», npencraBieHHBIM OHIOM HOBBIX (OPM pa3BUTHUS
obpasoBanus, r. Mockga, 2019 r., ©MeeT MEXIUCIMIUIMHAPHEIA XapaKTep, 4TO
MIOJIHOCTBIO OTPAXKAeT COBPEMEHHBIE TEHECHIINHU TIOCTPOCHHS KaK JIOMOJIHUTEIbHEIX
0011e00pa3oBaTeNIbHBIX OOIIePa3BUBAIOIIMX MPOrPaMM, TaK M OOpa3OBaHMSA B

OCIOM.

1.6. OTJIMYUTEJIbHBIE OCOBEHHOCTHU ITPOI' PAMMEI

OcBoenre paHHON mporpamMmel ¢opmupyeT IaTGopMy I H3YUEHHS
IIPUMEHECHHS] HAHOTEXHOJIOIMHA B BBICOKOTEXHOJOTUYHEBIX OTPACIsAX MMPOM3BOMCTBA
U peanu3aluio Hay4YHO-UCCIIEA0BATEIbCKUX IPOSKTOB B JAHHOM HAaIlPaBJICHHH.

Oco0eHHOCTBIO IIpOrpaMMBbl OOYYeHHS [0 HAHOTEXHOIOTHSM SBISCTCS
3aJl0)KeHHass B Hee HMJesl OIEPEKaloUero oOydeHWs, IO3BOJIONIAA Ha CaMBIX
PaHHUX 3Tanax Co3JaTh NPEANOCBUIKH IS YINIyOJNEHHOTO W3YyYeHWsS XUMHU U
Gu3uKKM, a TakXkKe HaJH4YMe «CKBO3HOTO» IIOBTOPEHMS Y3JIOBHIX BOIPOCOB
IIKOJJBHOTO Kypca I10 3TUM IIpeAMeTaM Ha pa3fIMYHBIX 3Tarax oOydeHHs, MprHIeM
KaXXJJ0€ TIOBTOPEHME MPOBOAMTCS Ha Oojiee BEICOKOM, KaK KOJUYECTBEHHOM, TaK U
KaueCTBeHHOM YpoBH#AX. IIporpamma mno3Bonser chopMHpOBaTH BO3MOXHOCTH
CaMOCTOSITEIbHOM PaObOThl U PELICHUS HAYYHBIX 3a/ia4 Ha BHICOKOTEXHOJIOTUYHOM

O60pyI[OBaHI/II/I, COOTBETCTBYIOIIIUM MUPOBBIM CTaHJapTaM.

1.7. HEJIb
Ienpro mporpamMmbl SBISETCS CO3AaHHE OJIArONPHUATHBIX YCIOBHM I
BOBJICYCHMs] JIETEH B HHHOBAMOHHYIO JESITEIHOCTh U  HMHTEHCHBHYIO
o0pasoBarenbHyI0 cpeny, GOpMHUpPYIOIYIO TI00albHElE (COLUOKYIBTYPHEIE
1 IpoeCCHOHANIbHBIE) KOMIIETEHI[MM IOCPEIACTBOM y4YacTHs B KOMaHIHOM

HPOEKTHOM paboTe.



1.8. 3AJIAYN

o CdopmupoBats y 0O0ydJaromuxcsi IEJOCTHOE MPEACTABICHHE O
COBpPEMEHHBIX INOCTHXXEHHUSAX B 001acTH Hayk (¢u3uka, Ouonorus, nHGOPMATHKA,
XUMUSI, MATEMATHKA) B MX CTHIKOBBIX YaCTSX, PACUIMPUTEH HAYYHBIN KPyro3op;

o Beipabotate y  oOywaroummxcs  HABBIKH  CaMOCTOSTEIBHOM
IIO3HABATEJILHOM eATENbHOCTH;

° Pa3sBuTh MOTUBAIMIO K HAYTHO-UCCIIEIOBATENBCKON IEATENLHOCTH;

® Orpaborate Ha MpakTUKe CHOPMHUPOBAHHBIE HABBIKHA IPOEKTHOM
ACATEIIBHOCTH, TEOPETHYECKMX W OKCIEPUMEHTAIBHBIX HCCIECHOBaHUM OT
IIOCTAHOBKH 3aJla4¥ JI0 €€ pealu3alluu;

o OrpabotaTe chOpPMHpOBAHHBIE HABGHIKM KOMAHIHOM pPaboTel
IMyOJINYHBIX BEICTYIUIEHUH, JOKIIA/I0B;

° Pa3puTh MHAMBHIyaJdbHBIE TBOpPYECKHME CIIOCOOHOCTH B 00JaCTH
HaHOTEXHOJIOTHH ¢ yIETOM IPOPECCUOHANBHBIX HAMEPEHHU, HHTEPECOB U 3aIlIPOCOB

oOy4Jarouxcs.

1.9. TPEBOBAHM A K OBVUAIOITUMCS

Habop ma mnporpammy ocyliecTBiaseTcss B COOTBETCTBUM C llopsakom
OpraHu3annuu 06p330BaTeJII)HOI71 JACATEIIBHOCTH 1o JAOINOJIHUTEIBbHBIM
66me06pa303aTenLHLIM o01Iepa3BUBAIOIIHM nporpaMmmam aBTOHOMHOU
HEKOMMEPYECKOH  OpraHH3aLHH «KpacHosipckuid ~ JeTCKMii  TEeXHOIapK
«KBanTOpHYMY.

O6yuaroluecs, NOCTyNAKOUIME Ha MPOrpaMMy, IPOXOIAT cobeceqoBaHUE,
HaIIpaBJICHHOC HA BBIIBIICHUEC UX HWHJINBUOYAJIIBHOCTH U CKJIOHHOCTH K BBI6paHHOﬁ
ACATCIBHOCTH.

Bospact obyuaromuxcs.

IIporpamma «HanoTexHomoruu 2» paccdntaHa Ha oOyvarommxcs 15-18 ner,

ycnemHo ocBouBmMx 6a30BsIit kype JIOOIT «HaHOTEXHOIOTHM.



@opMEBI 3aHATHI TPYMIIOBEIE, B CBS3U C OPUEHTHPOBAHHOCTHIO IPOrPaMMEI
Ha pa3pabOTKy WHAUBUAYaTbHBIX (TPYIIIOBBIX) IPOEKTOB MAaKCHMAaJILHOE
KOJIMYECTBO OOy4aIOMUXCs B IPyNIle HE JOJIKHO IMPEBBIIATh 12 YeI0BeK, COCTaB
IPYII IIOCTOSHHBIH.

Mecrto nposenenus 3anstuil: r. KpacHosipek, yin. ly6posunckoro 1U, cp.
15.

1.10. ®OPMBI U PEXXVM 3AHATUA

®opma o0y4yeHHsi OTHAS.

Cpox peanuzamuu nporpammbl: 1 yueOumpii rom, ¢ 01.09.25 r. mo
31.05.2026 r. O6bem yuebHOI Harpy3ku -144 yyeGHBIX Yaca.

Pe:xxumM  3aHATHMI: UIMTENBHOCTH OIHOIO 3a@HATHA COCTAaBIIeT 2
aKaJIeMMYE€CKHX Yaca, IMPONODKUTENHHOCT, OJHOTO aKageMHYECKOro 4aca
cocrapiseT 40 MUHYT, mepepbIB Mexay Humu 10 MunyT. [lepHoAMIHOCTE 3aHATHI
— 2 pa3a B HeJIeIo.

. Ilpu npoBeieHny 3aHATHH TPaTULHUOHHO UCIIONB3YIOTCS TPH POPMBI paGOTEI:
® ¢poHTanbHad, Korja o0yJaromurecs CUHXPOHHO paboTaloT IO yIpaBIeHHEM
nejarora,
® CaMOCTOSTENIbHAs, KOrAa 00y4alolyecs BEIIONHAIOT HHIUBU Ty AlIbHBIE 38 JaHUs
B T€YEHHUE YaCTH 3aHATUS UK HECKOJIbKUX 3aHATHIH;
® JIEMOHCTpAallMOHHAs, Korja oOydaromiuecs CIyIIaloT OOBACHEHHS Ienarora
¥ HaOIIOJaroT 33 JEMOHCTPAIOHHBIM 3KPAaHOM WJIM 9KPaHaMM KOMIIBIOTEPOB

Ha YUYCHHYCCKUX pa6qux MECTax.

1.11. OXXKMAAEMBIE PE3VJIbTATBI 1 CIIOCOBBI X ITPOBEPKU
Pesyneratom  yrimyOnenHoro — oOydeHus  geTeli 10 IporpaMme
«HanotexHoNOTHH 25 TOHDKHO OBITH:
— COXpaHeHHMe M YCHIIEHHE MOTHBAlUK K JalbHEHIIeMYy MpOQHIEHOMY
oOpasoBaHuIo (xuMmus, Ouonorus, uHpopmarvka, ¢usuka) U cdepam Tpy.a,
TpeIIoNIararoIuM IpodECCHOHANBHOE TIPHMEHEHNEe HAHOTEXHOIOTHH M [IPOEKTHOM

JACATCIIBHOCTH,



— Ppa3BUTHE UHTE/UIEKTYalbHBIX CIOCOOHOCTEH depe3 Oonee HaaexkKHOE,
OBICTPOE pellleHHe 3a/Ja4 MTOBBIILEHHOTO YPOBHS CIIOXKHOCTH;

- BIa/ICHUe CHUCTEMHBIMH 3HaHUSIMH B OOJIACTH XUMHH, OU3MKH U
HAHOTEXHOJIOTUH;

— 0oJiee yCHelHoe y4acTHe B OIMMIINA/IAX;

— YMEHHE  CaMOCTOSITEIbHO padoTaTb C  BBICOKOTEXHOJIOTMYHBIM
000pyIOBaHHEM U YCIIEIIHO PEIIaTh Ha HEM IIOCTaBJICHHBIE 3a/1a4H,

- Pa3BUTHE IJIEMEHTOB TBOPYECKOU EITENLHOCTH, TAKUX KaK: BUICHUE U
bopMynHpoBaHue MPOOJIEME], BEIBIKEHUE THIIOTE3, UX [IpOBEpKa H T.I.

- YMCGHHE€ TIPEJICTaBIATh pe3ynbTaThl CBOEM HayuyHOW paboThl Ha
MEPOIIPUATUAX PETMOHAILHOrO0, (eIepaIEHOrO U MUPOBOIO YPOBHS;

- ChOPMHPOBAHHBIA HABBIK IIOMCKA HEOOXOAMMON WHGOPMALMH B HAYYHOH
JIATEPATYpE;

- TIOJOXUTENIbHAsE MTOroBas arrectanyus B ¢GopMme IMyOJUYHON 3allUThI
IIPOEKTHOH pabOTEI.

1.12. ®OPMBI ITOJIBEJIEHSI U'TOI'OB OBYUYEHU A

Texyuuit KOHTPOJIb OCBOCHUSI IPOIPAMMEI MIPOBOIMTCSA BO BPEMs 3aHATHIA
Py TOMOIIM HaOJIOJEHUH, OIPOCOB, IPaKTHUeCKUX pabor. g NpoBepKu
NOTY4YECHHBIX 3HAHHH MCIOJB3YIOTCS IyOJIM4YHBIE 3aAIIUTHl  PE3YJILTATOB,
IIOIyYEHHBIX Ha IPaKTHKaX, a TaKXe BBICTYIUICHHS Ha KOH(MEpPEHIHSIX M HHBIX
HayYHO-TEXHUYECKHUX MEPONPHUATHIX PA3IUIHOTO YPOBHSI.

ITpomexyTo4Has aTTecTanus ocyluecTBiseTcs | pa3 B rom B (opMe
IIpEA3aIIUTEI HAYYHO-UCCIEN0BaTeNbCcKOro mpoekta (ITpunoxenue 2).

ATTecTamus O HTOraM OCBOCHHS MNPOrPaMMEI OCYILIECTBISETCS yepes
3aIMMTY WHAMBHAYaNbHOTO (rpynIoBoOro) Hay4HO-HCCIIENOBATENLCKOTO IPOEKTA
MM TEOPETUYECKUX MIPOEKTOB NEPCIEKTUBHOM HamnpasieHHocTy ([Ipunoxenue 1),
TEXHOJIOIUsl IIPOBEACHUS KOHTPOJSA - DJKCIEPTHAs OLIEHKA B paMKax HAy4HO-
NPaKTHYECKOM KOH(QEPEHIIMH C TpUBJIEYEHHEM IIPEICTaBUTENCH KOMIAHMI M
3KCIEPTOB B JAHHOH 00JIACTI.

MexaHu3Mbl 3KCIEPTHO# OLIeHKH TIpeacTaBieHsl B [Ipuioxenun 2-3.
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2. YYEBHO-TEMATHYECKHAM IVIAH

No HanmenoBanue pa3nenos u TeM OOuzee B TtoMm ynce:
n/m KOJIHAYECTBO
dacos TEOPETHU- | IIPAKTHU-
YeCKUX | deckux
1. | Cobmonenue IpaBHI TEXHUKH 2 2 0
6e30macHoCTH U CaHUTapHO-
TMTHEHMYECKUX HOpPM Ipu pabore ¢
3JIEKTpOOOOpyIOBaHNEM U  y4eOHO-
METOANYECKUMHU MaTepHaTaMHu
2 |ITouckoBBIH 3Tan peaau3anuy MPoeKTa 18 6 12
3 | AHamuTHYeCKHH ~ 3Talm  pealM3aluH 48 7 41
IIPOEKTA
4 | IIpuHUMIIBL, METOILI U METOOUKHA 4 2 2
aHajans3a
5 |IIpoMexyTOYHBIH KOHTPOIIb 2 0 2
6 | IIpakTrdeckuii STan peanuzanuu 68 12 56
MPOEKTa (BBITIONTHEHYIE
HCCIIE0BATENBCKOTO IIPOEKTA)
7 | UTOroBBIif KOHTPOJIB. 2 0 2
HUTOI'O yacos: 144 29 115

11



3. COAEP) KAHUE ITPOI'PAMMBI

IIporpamma paciupsier Habop 6a30BBIX 3HAHHIT B 00JIACTH HAHOTEXHOJIOTHIA,
HEO0XOMUMBIX UIL 3G (GEKTUBHOTO pellieHns NMPOQUIBHBIX 3a1a4 W pealu3alluy
IIPOEKTOB, HO3BOJIAS MPOBOIUTH OOJee CIOXKHBIE dKCIEpPUMEHTH U 3 (HEKTHBHO
HCIOJb30BaTh HOBOE 000PYI0OBaHKE B IIPOLIECCE HCCIIEN0BATENBCKOM PaGOTEHL

1. CobmofieHne TpaBUN TEXHUKHA OE30MACHOCTM W CAHHTAPHO
TMTMEHUYECKMX HOpPM Ipd paboTe C 3JeKTpooOOpYyHAOBaHHEM H  y4eOHO-
METOMYECKUMH MaTepUaTaMH.

IloBTOpeHne o6mux mpaBun  Oe3omacHOcTH B 00pa3oBaTelbHOM
yupexaeHud. OCHOBBI TEXHUKU O€30MacHOCTH IpU paboTe C 3NEKTPUIECKHMHU
npubopamu. Texnuka Oe3omacHocTH mpu pabore B saboparopum. OOrue
IIOJIOKEHUS TEXHUKU O€30MacHOCTH IMpH paboTe ¢ XHUMHYECKUMH PEaKTUBAMHU.
TexHuka 6e3onacHOCTU IpH paboTe ¢ 1aboPaTOPHBEIMH YCTAHOBKAMH.

2. TlouCKOBBIH 3Tal peaiu3aliy MPoeKTa

IloMCKOBBIN 3Tall peanu3anuy NpoekTa pabodel rpynnbl BKIFOYAET BhIOOP
TEMBI, 4 TAKXKe [I0J[yYeHHe HaBBIKOB 110 IIOCTAHOBKE TOYHOM 3a/1a4yM [ pa3pabOTKH
npoekta. Ha nmanHOM 3Tare QopMHpYIOTCS YeTKHE TpeacTaBiIeHUS 006 0ObeKTe U
IpeaIMeTe UCCIIEOBaHMs, BBIIBUIA€TCS THIIOTE3a MPoeKTa. Pe3yapTaToM JaHHOrO
JTala sBJsAETCS TOYHO cHOopMyITUpOBaHHAs 1Ieb IPOESKTHOM paboThl.

3. AHaIATHMECKHUN 3TAIl pealu3aluu IPOeKTa

AHanuTudeckuil 3Tanm BKIIOYAET IIOJIYYEHHE HABBEIKOB CaMOCTOSATENBHOM
3¢ deKTHBHOK paboTHl ¢ HaydHOU IUTEparypoM, 6a3aMu JAHHEIX M HHTEPHET-
UCTOYHUKAMHU Ui mofgbopa u aHanu3a uWHGOPMalWHM, HEOOXOIMMOH s
peajiu3aLiy IpoeKTa (METOAUKH IKCIIEPUMEHTA, PEAKTUBEI, 060pypoBanue). Kpome
TOTO, Ha JaHHOM JTalle OCYIIECTBIACTCS aHaJIU3 IPUMEHEHHBIX METOAMK U
KOpPpEeKTHpyeTCs  IIpeUVIOKEHHBIH  Xon  paboThl W 3aJayd, KOTOpbIE
BU3yaqu3upyroTcs B npuioxeHun Trello. OmnpenensroTcs pHCKH MPOEKTA.
IIpennaraetcst o6ocHOBaTh 3G (deKT OT peanu3alru IPOeKTa (IKOHOMHUECKHH U
éounanLHBIﬁ) U orpaboTaTh MeETOABI IPEACTABICHHUS IMPOEKTa Ha OJTale

IIPOMEXKYTOYHOI'O U UTOIOBOT'O KOHTPOJIA (TIpe3eHTAllus U JTOKJIaM).
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4. IlpuHIWMIIBI, METOABI © METOAUKH aHAIM3A
Pabota ¢ amamuruyeckumm mpuGopamu B naGoparopmu. IloBTOpeHwHe
IPaKTHYECKUX OCHOB METOIOB aHAJIN3a, HEOOXOIUMBIX [UIs peaIn3alliy IPOEKTHO

paboTs (CIEKTPOGOTOMETPHS, Pa3iiYHEIE BUAB TUTPOBAHMS, JEKTPOXUMIIECKIE

METO/bI).
5. [IpoMexyTouHbIH KOHTpOIE. IIpea3aliyTa IpOEeKTHOR HAEH.
6. IIpaxTryeckuii 3Tan peaausaliu IPOEKTA.

ITposenenne cepuyu SKCHEPUMEHTOB MO TeMe HAyYHO-HCCIIEN0BATEIbCKOrO
npoekTa. VccienoBanue Nory4eHHOTO MaTepuaia ¢ MOMOLIBI0 U3yYEeHHBIX paHee
METOJIOB. AHAIIM3 MONYyYEHHbBIX IPAKTHYECKHX PE3yIBTATOB.

7. ATTecranus IO MTOraM OCBOEHHS IIPOrPaMMEI. 3allUTa IPOEKTHOM

paboTEL
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1.
2.
3.

[Ipunoxenune 1

IIprMepHBIil IepeueHs TeM Ji1 IPOEKTOB
Cunres marauTHBIX HaHo4dacTull (Fe;Q4, CoFe,O4, CuFe,0y)
Iouck onTUManbHBIX ycnoBuii monydenus HY 3omora

HonyquI/Ie KOMITIO3UTHBIX MaTCpHaJIOB, oGnanaromnx (bOTOKaTaJIHTI/I‘{eCKOfI

akTHBHOCTBIO (NiFe;04/Zn0, CuFe,04/Ti0,)

4. MukpocKonus MOBEpXHOCTH 3IIEKTPOTEXHAYECKOM CTalIK

5t CuHTe3 aHM3OTPONHBIX HAHOYACTHIl cepebpa M W3yYeHHE HX CEHCOPHBIX
CBOWCTB

6. CHHTE3 aIfOMUHATHBIX TIOMHHO(OPOB, aKTMBUPOBAaHHBIX HOHaMK P3M

7. Ontumusanus nonyueHus kBautoBeix Touek CdSe, PbSe

8. HccnenoBanue cBOMCTB MOBEPXHOCTH KPEMHUS

9. MaruuTHEIE CBOMCTBa TOBEPXHOCTH JIEKTPOTEXHUYECKHMX CTATIEH

10.  Hccnenopanue MpOBOAMMOCTH YTIIEPOIHBIX HAHOTPYOOK

11.  TlomyyeHue MPOBOIAIIMX [IEHOK HA OCHOBE CepeOpPAHBIX HAHOIIPOBOIOK

12.  HccnenoBaHue CTPOESHHS IOBEPXHOCTEN OGHOIOMMYECKUX TKAHEH
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IIpunoxeHnue 2

KpuTtepnu oneHHBaHUS IPOMEKYTOYHOM M HTOTOBOM ATTECTANHH:

ATTecTanus KoanuectrBo 6a10B YposeHnn
46-58 BBICOKHIA
37-45 CpeqHui
IPOMEXKYTOYHASL
29-36 HHM3KUH
MeHee 28 He aTTecTaLus
95-119 BBICOKHIM
77-94 CpeIHHA
HUTOroBas
59-76 HU3KHUHU
MeHee 58 He aTTeCcTalus
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[Tpunoxenue 3
KpuTepuu oLeHKH Hay4HO — HCCJIEN0BATENLCKHX padoT

Ne v
il OOBEKT OLIEHKH Kputepun basuet
HoBu3Ha U aKkTyabHOCTH TEMBI HCCIIEIOBAHUS or 0 1o 10
IlpuBnekaTelbHOCT U OPUTHHAIBLHOCTD 010 10 10
IIPOBEACHHOTO UCCIIEAOBAHMIS
Onuenxa BosmoxHOCT IIPUMECHEHHS B
1. | mposexeHoro 00pa30BaTeNbHOM HIIM  IIPOHM3BOACTBEHHOM or 0 10 10
HCCIICI0BAHUS CCKTOpE :
KagecTBO mpoBenenus uccienoBanus ot 0 go 10
IlepcrieKTUBHOCTH U KOHKYPEHTOCIIOCOOHOCTE ot 0 7o 10
Hccnenosanne nenepoit rpymmer / obiaacta 010 10 7
IPUMEHEHUS
QopMynupoBka  00BEKTa W INPEAMETa o1 0 510 7
HCCIIeI0BaHUs
DopMyIMpOBKA eI U 33134 UCCIIETOBAHUS ot 0 go 7
) OreHka onucanus
' IIPOCKTa IlonHoTa onMcanus IIpoHecca UCCIeJ0BAHUSA or 0 mo 7
CooTBeTcTBHE  pe3ynbTaTa  HCCIEAOBAHHS or0 107
IIOCTABJIEHHON LIeNH
Janepgeiimee pa3BUTHE HCCIIEIOBAHMS ot 0 mo 7
Pednexcus u onenka paGoTsl KOMaHIbI or 0 oo 7
CobmroaeHue periiaMeHTa 3aiuThl or0mo5
KaygecTBo nmomaun MaTepuaia u npeAcTaBICHH or0no S
3. | OueHKasamutel  Mlompvanne cyTH 3azaBaeMbiX BOIIPOCOB H o1 0110 5
HROckskd apryMeHTHPOBAHHOCTE OTBETOB JOKJIa[9MAKa
KauecTBo mpe3eHTanMu M Mpe3cHTAUMOHHBIX
P at P a ot 0 mo 5

MaTepUaoB

Bcero 119 6annos
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