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IHosicHuTEABLHAA 3AIINCKA

B coBpemeHHOM Mupe ymeHHe paboTaTb C  BBICOKOTEXHOJOTUYHBIM
000py/IOBaHUEM CTaJI0 OJHUM U3 KIIFOUEBBIX HABBIKOB, HEOOXOIUMBIX ISl YCHEITHOTO
TpynoycTpoiictBa. Bo MHOrmx o00JacTsX HCCIEAOBATEIbCKUN TMOJIXOJ W HaBBIKU
KOMILUIEKCHOTO aHajin3a MpoO0JeM SIBISIOTCS BaXXKHEHITMMHU KaueCTBAaMU COTPYIHHUKOB.
biaromaps ToMy, 4TO METOJI CKaHUPYIOUIEH 30HA0BON MUKPOCKOMMH, SIBIISIETCS OJHUM
13 Hanbosee NOCTYNHBIX U 3(PGEKTUBHBIX MHCTPYMEHTOB JJIsl MCCJICIOBAHUS CBOMCTB
MMOBEPXHOCTH, BBEJICHHE €ro B KauyecTBE Kypca II0 BBIOOpPY, IO3BOJIUT IIKOJIE
yIOBJIETBOPUTH 3alpOC Ha MPUOOPETEHUE YYAIIMMHUCS COOTBETCTBYIOUIMX HABBIKOB,
MPEIOCTaBUTh YCJIOBUS I MPOEKTHO-UCCIIECIOBATEIBCKON MESATEIBHOCTH, a TaKXKE,
yrIyOUTh 3HAHUST 00YUYAIOIINXCSI B 00JIaCTH €CTECTBEHHBIX HAYK.

HanpaBjieHHOCTH NPOrpamMMbI

Pazpaborannas nmporpaMmma COOTBETCTBYET ecmecmeeHHOHAYYHOMY
Hanpagienuto 0011€00pa30BaTeNIbHbIX MPOrpPaMM JIOIMOJHUTEILHOTO 00pa3oBaHUs U
OpHUEHTHPOBAHA Ha!

e (popMHpoBaHNE HAYYHOU KaPTUHBI MUPA

® VYIOBJIETBOPEHHE TIIO3HABATEIbHBIX HMHTEPECOB YydalUXCs B o00yacTu
MEJIUIIMHBI U €CTECTBEHHBIX HAYK

® pa3BUTHE Yy JETEHl MCCIEeN0BaTENbCKOM AKTUBHOCTH, HAllEJEHHOM Ha
U3y4YeHHe OOBEKTOB KUBOW M HEXKUBOM MPHUPOJABI U B3aUMOCBSI3EH MEXKIY
HUMH

® H3y4YEHHE COBPEMEHHBIX METOAOB JUArHOCTUKU MOBEPXHOCTHU

® H3y4YCHUE COBPEMEHHBIX TEXHOJOTHI CO3JaHHUsI HAHOMATEPHAIOB M HX
IPUMEHEHHS], YTO MO3BOJISIET PEATN30BAaTh MEKIIPEAMETHBIE CBSI3U MEXKIY
JUCLUUTUIMHAMY €CTECTBEHHOHAYYHOIO IIUKJIA.

C oaHOW CTOPOHBI, MWCIIOJIB3YyEMOE BO BpEeMsi 3aHATHUH COBPEMEHHOE
0o00OpyZOBaHUE M TEPEIOBbIE TEXHOJIOTHH, TIOBBIIAIOT HHTEPEC U MPECTHKHOCTH
CBSI3aHHBIX C €CTECTBEHHBIMH HayKaMH Mpodeccuil, a Takxke, GOPMUPYIOT KOPPEKTHBIC
NPEJICTABIICHUSI O CBS3aHHBIX ¢ HaHOTEeXHOJOTUsAMH Tpodeccusix. C Apyroit CTOpOHHI,
NpUMEHsIeMbIe 00pa30BaTEeIbHbIE TEXHOJOTHH, TaKHE€ KaK BBIMOJHEHUE JIUTEIbHBIX
MCCJIEIOBATEILCKUX IMPOCKTOB W ydYacTHE B KOH(PEPEHIMSX, IMO3BOJSIOT TOOUTHCS
Pa3BHUTHS CIOCOOHOCTH K MPOTSIKEHHOMY YCHINIO, (OPMYIHPOBATH, PE3CHTOBATh U
3aIlIuIaTh COOCTBEHHBIE TUTIOTE3bI, CIIOCOOCTBYIOT OBJIA/IEBAI0 OCHOBHBIMU HAYYHBIMU
METO/JIaMH TIO3HAHMS, COBEPIICHCTBOBAHUIO HABBIKOB pabOTBI ¢ mpubopamMu U
nH(OPMAITMOHHO-KOMITbIOTEpHBIMU TexHoorusiMu (nanee MKT), momydeHuto omnbiTa
BBITIOJTHEHUS 3a/lad B KOMaHJe M (DOPMHUPOBAHUIO TPEACTABICHHA O CBSI3aHHBIX C
HaHOTeXHoJIOrusIMU npodeccusix. ONTUMAIBHON peanu3anueil o0ueodpa3zoBaTeIbHON
MIPOrpaMMBbl SIBJIIETCS CO3/IaHUE HAYUYHO-KUCCIIEIOBATENIbCKUX TPy JIJIsi 00yYaroluXcs
B Bo3pacrte 12-17 5eT, YMCIEeHHOCThIO 6-8 YeNOBEK Ka)K/1as, 3aHUMAroIuXcs ot 3 1o 4
gaca B HEJCNI0 (B 3aBUCHMOCTH OT rojaa oOydeHus) B ¢opmare O4HOTO OOydeHHUs C
o0ecrieyeHueM HEO0OXOUMBIM MaTepuaIbHO-TEXHUYECKUM OCHAIIICHUEM,
BKJIIOYAIOIIUM B ce0si, B MepBylo ouepenb, CkaHupyronuii 30HI0BbIT MHKpPOCKOI
(manee: C3M), VcrpoiictBo 3atouku Wrn (manee: Y3U), komrmiekt 30HAOB, U
NepcoHaNbHbIX KOMIBIOTEPOB (nanee: 11K).



AKTYaJIbHOCTH NIPOrPAMMBI

B ocHoBe pa3zpaboTku qaHHON 00111€00pa30BaTEABLHON MPOrPAMMBI JCKUT LIEIbII
psa mpobiieM U 3a/1ad, CTOAIIUX nepes 00pa30BaTEIbHBIMU OPraHU3alusIMU:

Bo-nepBbIX, HEOOXOAMMOCTH JOIMOJHHUTEIBHOTO O00pa3oBaHUs B 00JacTU
HAaHOTEXHOJIOTMI  MPOAMKTOBAaHAa  JIaBUHOOOpPa3HbIM  POCTOM  3TOM  OTpaciw,
HYy’XKJalolencs B OOJbIIOM KOJUYECTBE KBATM(DUIIMPOBAHHBIX KaJApOB, a 3HAYUT, U
a0UTYpPUEHTOB, BBIOPABIIMX COOTBETCTBYIOLIME CHEUUATBHOCTA ISl TMPOJOIKEHUS
ceoero oOyuenuss B BVY3ax, uro TpeOyeT OT WIKOJA NPEAOCTABICHHUS Yy4YallUMCS
uH(popmalu o0 3TOM HaIPABJICHUH, a TAKXKeE, YCIOBUI AJI1 NPUOOPETEHUS YUAILIUMUCS
KJIFOUEBBIX HABBIKOB, HEOOXOJIMMBIX JJISI UX YCHEIIHOro pa3BUTUSA B 3TOM obmactu. C
y4€TOM TOr0, 4TO B OJMXkailiell mepcrnekTuBe TpeOOBaHUS K CHEIUANIMCTaM B 3TOU
CIIOXHOM o0nacTu OyAyT TOJIBKO pacTd, TPEXJIETHsS Mporpamma JOMOJIHUTEIbHOIO
oOpa3oBaHus, HamNpaBlieHHAas Ha TMOJy4YeHHE TJIyOOKMX 3HAaHUH U  OOJBIIOTO
NPAKTUYECKOTO OTbITA, SIBISETCS OCOOEHHO aKTyalbHOM.

Bo-BTopbIX, mpakTuyeckas paboTta oOydarouuxcs B 00JacTH HAHOTEXHOJIOTUH
nojaaepxuBaeTcss B pamkax HammonaneHOW oOpa3oBaTenbHOM uHMLMATUBBL "Hamna
HOBasi IIKOMAa" M TO3BOJIAET OO0pa3oBaTENbHBIM OPraHU3alMsiIM COOTBETCTBOBATH
®denepadbHOMY TOCYIAapCTBEHHOMY 00pa3oBaTebHOMY CTaHAapTy B o00JiacTu
JIOTIOJTHUTENIBHOTO  Oo0pa3oBaHus, obecnednBas yCIOBUA JJIA caMOpeaTu3aluu
OoOy4JarmMXcs, HUX PAHHIOW MPOPECCUOHAIBHYIO OPHUEHTAIMI0 U HENPEPHIBHOCTH
oOpazoBanus B cucreme lllkomna-BY3-TIpoussoactso.

OnHako, IpOBEIECHUE 3aHATUNA IO HAHOTEXHOJIOTUSIM C IPUMEHEHUEM KOMILIEKCa
NanoEducator LE, MoxeT He TOJbKO YJIOBJICTBOPSTH OMUCAHHBINA BBIIIC 3alpOC, HO U
oOecreunBaTh MOJJEPKKY OCHOBHOT'O y4eOHOTO Ipoliecca B paMKax o0pa3oBaTeIbHbIX
610xoB «EcTecTBeHHbIe Hayku» U «MaremaTuka U uHbOpMaTHKa» U OBITH 0a30il s
IPOBEACHUS MEKIUCIUILUTMHAPHBIX WHJVBU1yaTbHbIX U IPYIIOBBIX
UCCJIEA0BATEIbCKUX IPOEKTOB. JTO CTAaBUT MEpel MeaaroraMyd JIONOJHHUTEIBHOTO
oOpa3oBaHus IIKOJ, TOJYYHMBIIMX JaHHOE OOOpYyIOBaHWE, CIOXKHYIO 3a7ady Io
opranuzainuu 3¢ (PeKTUBHOTO y4eOHOIro IMpolecca U ONTUMAILHOMY HCIOJIB30BAHHIO
IpuOOPOB, YHUBEPCATLHOT'O PEIISHUS I KOTOPOU TIOKa HE HaMJICHO.

Taxum oOpazom, IPUYMHOW TOCTAHOBKH 3a/Ja4d MO pa3paboTke, ampoOamuu U
TadbHEHIIeMy YIYYIICHUIO JaHHOW 0O0pa3oBaTeIbHOW MPOTpaMMBbl SBISIETCS €€
BOCTPEOOBAHHOCTh CO CTOPOHBI OOpa30BaTEIbHBIX OpraHu3anuii, HEOOJbIIOE
KOJIMYECTBO HEOTUYXkAAEMBIX IPUMEPOB YCIIEITHOW OpraHu3ayi y4eOHoro npoiecca u
3arpoc Ha OO0ydJaromuxcs, o0JafarolliuX 3HAaHUSAMHM B OOJAcTH HAHOTEXHOJIOTHH, CO
ctopoHbl BY30B 1 BBICOKOTEXHOJIOTUUECKUX KOMITAaHUH.

JIonOTHUTENBHBIM CTUMYJIOM ABJISETCS BO3MOXHOCTb peanu3anuu
KOMIIETEHTHOCTHOT'O U JIESITEIbHOCTHOIO MOJAXOAO0B, 4 TAKXKE, MOBBIIICHUE MOTHBALIUU
o0ydJarommxcs 3a CYET MMPOKOTO UCIIONIb30BaHus nHTepecHbIX st Hux UKT.



OTim4uTe/ I bHbIE 0CO0CHHOCTH IPOrPAMMbI/HOBU3HA

XapaktepHasi CTPyKTypa o00Opa3oBaTENbHOM NpPOrpaMMbl [0 HaIlpPaBJIEHUIO
HAHOTEXHOJIOTUM OINMPAETCS Ha BBINOJHEHHE JA0OpPAaTOPHBIX pabOT, OMHCAHHBIX B
Vyeono-Metoauueckom  Kommiiekre  (YMK), npuiaraeMoM K KOMIUIEKCY
NanoEducator, 1 u3ydyeHue HeOOXOIUMOIO [UIsi HUX TEOPETUUYECKOrO MarepHuaa.
TUNUYHBIMU HEJOCTaTKaMU TaKUX MpOrpaMM 3aKIIYaeTcss B HEAOCTaTOYHOU
OCBEIIEHHOCTU AKTYaJIbHBIX TEXHOJOTUW CO3AaHUsI HAHOCTPYKTYP U UX MPUMEHEHUS, a
TaKkXKe, B OTCYTCTBUM B3aUMOJIEUCTBHS C KIIOUYEBBIMU OpraHu3alUsiMd Topoja,
paboraromMu B 3T0i o0nactu 1 BY3amu, ocyliecTBIsSIONMMU TOATOTOBKY CTYJI€HTOB
M0 COOTBETCTBYIOIIMM HarpaBieHussM. HoBU3Ha mpensiokeHHOM 00pa3oBaTEIbHOM
MpPOrpaMMbl  BBIPAXKAETCA B YBEJIMYEHHMH OOBEMA H3Yy4aeMOro TEOPETHUYECKOTrO
maTepuasa NTyTéM  A00aBleHUST HOBBIX TE€M, YTO TIO3BOJISIET  BBICTPOUTH
JIOTIOTHUTEIIbHbIE MExK peIMETHbIE CBSI3U MEXIY JUCHUIUTMHAMHU
€CTECTBEHHOHAYYHOTO IMKJIa M PAacCIIMpUTh Kpyro3op oOyuatomuxcs. Ilomumo
YBEJIMUEHHON TeopeThueckor Oa3bl, JaHHasg NporpaMma MpearnosaraeT MpoBeACHHUE
JOTIOJTHUTENIbHBIX ~ TPYMIOBBIX MHUKPOMCCIEIOBAHUN, YTO TMO3BOJMUT  YYallUMCS
OpuOOpEeCTH  HABBIKM, HEOOXOJMMbIE JUIsl  BBINIOJIHEHHWS W 3allUTBl  CBOUX
CaMOCTOSITEIIbHBIX UCCIIE0BATENbCKUX paboT. Takke, OTIeIbHOE BHUMAHUE YAEISAETCS
npodopreHTaIIM O0yYalOIIUXCs, BBIPAKEHHOE BO B3aUMOJCHCTBUU C BEIyIIUMHU
nabopatopusimu u opranuzauusamu Cankrt-IlerepOypra, mporpamma aaanTHpoBaHa K
JTUCTAHIIMIOHHOMY OOYYEHHUIO.

AJpecaTt NporpamMmmabl

[Iporpamma paccuuTaHa Ha IMOCTENEHHOE YBEJIWYEHHE CIOKHOCTU H3y4aeMOTO
Marepuana, a TaKKe Ha HU3YYEHUM Y4YallUMHUCA OCHOBBI CBOWMCTB MAaTepuajoB U
CO37laHMe MaTepHalioB C 3aJlaHHBIMU CBOWcTBaMu. J[nsi OOydyeHuUss Mo mporpamme
PEKOMEHIOBaHHBIM Bo3pacT ydamuxcs ¢ 12 mo 17 mer (¢ 7 kiacca, Korjia HaYuHaeTCs
M3YUYEHHE LIKOJIBHOTO IpeaMeTa «DPu3unkay). PekoMeH1yeMblil BO3pacT JIeTel Mo rojam
oOyJeHus:

13-16 neT — nepBbIid roa 0OO0yICHUS

13-17 net — BTOpO# TO OOYUCHUS

CtpykTypa mpoBEJCHUS 3aHATUM MTOCTPOCHA TAKMM 00pa30M, YTOOBI BHI3BIBATH Y
y4aliuxcs HMHTEPEC K PACCKA3bIBAEMOMY MAaTE€pUALy, U OCTABIAET HE 3aKPBITBIMU
BOIIPOCHI, Ha KOTOPBIE YydYallMecss MOTYT CaMOCTOSITEJIbHO OTBE€YaTh B JIOMAIIHUX
YCIIOBUSX, W/WIW 3a/1aBaTh WX PYKOBOJUTEIIO, MPOSBISAS TaKUM 00pa3oM WHTEpEC K
PAaCCMOTPEHHON TeMe | TMO3BOJIAI0 PYKOBOAUTENIO OOBEAMHEHHUS TOM00paTh IS
y4aliuxcs UHTEPECHYIO0 UM TEMY MCCIIEIOBAHUS.

bazoBbie 3HaHHME TO KAKUM-THOO TpeIMeTaM He TpeOyroTCs, IS y4aluxcs
BXEH HMHTEPEC K TEME WCCICIOBAHUS, M KCJIAHWs Y3HATh OOJbIIe B BHIOPAHHOM
HanpasJeHUU. Bce HepocTaromye 3HaHus, yYal[uics MOIydaeT B paMKax NpOrpaMMmBbl,
WJIU C U3YYEHUEM 0013aTeNIbHBIX MIKOJbHBIX IUCIUIUIMH 10 MEPE MPOXOKIACHUS CaMOn
MPOTPAMMBL.

O0BbeM 1 CpoK peasu3alui NPOrPaMMbI
[Iporpamma paccuntana Ha 2 roga oOy4eHusl.
dopma U peKUM 3aHATHI:



I'on 0O6yueHus O6miee KonunuectBo yacoB | KonnuectBo
KOJIMYECTBO YacCOB | B HEJIEIIO 3aHSITUN B HEJIEIIO
1ron 108 3 1
2 1O 72 2 1
Ilesn ¥ 3a1a4u NpOrpaMMBsl
Hean:
e npodecCUOHAIbHAS OPUCHTAIMS IIKOJIHHUKOB MYTEM H3YYCHUSI OCHOB
HAHOTEXHOJIOTUH U KIIIOUYEBBIX ATANOB UCCIIEI0BATEIILCKON JEATeTbHOCTH;
® JIMYHOCTHOE pa3BUTHUE YyYAIIUXCA B paMKax HCCIeaoBaTeNnss W/Wiu
PYKOBOJUTENS UCCIIEIOBAHNS,
® pa3BUTHE WHAUBUIYATBHBIX CIOCOOHOCTEH, camopeanu3alus JHUYHOCTU
y4alerocss Ha OCHOBE (OpMHUpPOBaHUSI HMHTEpeca K HCCICIOBAHHUIO B
mpoiiecce TMpOBEACHUs JIA0OPaTOPHBIX pPadOT W JUYHBIX/TPYNIOBBIX
UCCIIEIOBATEIBCKUX MPOEKTOB;
® pa3BUTHE y yYAIIMXCS MHTEpPEca K HAYYHOU U HAyYHO-HCCIIEI0BATEIHCKON
NEeSATeIIbHOCTH;
e (QopMmupoBaHHE  JIMYHOCTHBIX  KA4eCTB U  COIMAIbHO-3HAYMMBIX
KOMITETCHITUI; CO3/TaHNE YCIOBUM JJis MPO(ECCHOHATBHOM OPUEHTAIINH;
® T[IOBBIIIEHUE KOHKYPEHTOCTIOCOOHOCTU BBITYCKHUKOB Ha OCHOBE BBICOKOTO
YPOBHSI MTOJIY4YEHHOTO 00pa30BaHus;
3agaun:
OO6pazoBaTtenbHbIE:
e 00yueHue IIKOJIBbHUKOB COBPEMEHHBIM MeToAaM U3MEPECHUS
ANEKTPOHU3NIECKUX XapaKTEPUCTUK MAaTEPUATIOB;
® TEOPETUYECKOE O3HAKOMJIEHME C METOAaMU CHHTE3a U aHaiau3a
HAHOCTPYKTYpHPOBAaHHBIX MAaTE€pUAJIOB;
® [PAaKTUYECKOE O3HAKOMJICHHME C METOAaMU CHHTE3a U aHalnu3a
HAHOCTPYKTYPHPOBAHHBIX MATEPUAJIOB;
® [IOATOTOBKAa K KOH(EPEHIMSIM MIKOJIBHUKOB MO HAHOTEXHOJIOTHH, B TOM
YUCJIE MEXIYHAPOIHBIM.
PazBuBaromue:
® pa3BUTHE HABBIKOB CaMOCTOSITEIbBHOW pabOThl € HM3MEPHUTEIbHBIMU
npubopamu;
® pa3BHUTHE TBOPYECKUX CIIOCOOHOCTEH TpH pa3paboTKe M cOOpPKE HOBBIX
U3MEPUTENIBHBIX YCTAHOBOK JIJIsI UCCIIEIOBAHUSI HAHOMATEPHUAJIOB;
® pa3BUTHUE TBOPUECKUX CIIOCOOHOCTEM NpPU HCCIEIOBAHUM MaTepuaIoB
MUKPO- U HAHO- pa3MepOB;
® pa3BUTHUE LEJICYCTPEMJIEHHOCTH B JOCTHXKEHUM TIOCTaBIECHHOW UEIU
(pemwieHun  3a7adM), CIIOCOOHOCTHU NPEOAOJICHUSI  TPYAHOCTEM,
KOHIICHTPAIIM BHUMAaHUSI.
BocnurarenbHeie:

pa3BUTHE YMEHHMS BBICTYINATh C JOKJaJaMH, aJeKBaTHO BOCIHPHUHHUMATH
KPUTHKY OINIMOHEHTA, ApTYMEHTUPOBAHHO 3aIMIIATh CBOIO TOYKY 3PEHUS;
pa3BUTHE  CaMOCTOSTEILHOCTH B  BbIOOpe  cmocoba  TOCTHXKEHUS
MOCTaBJICHHOM 1I€JIU MPU OTCYTCTBUU TUIIOBBIX PEIICHUN;



® pPAa3BUTUC YMCHUA pa6OTaTB B KOMaHAC MOJIA BBIIIOJHCHUA CJIOXHBIX
KOMIIJICKCHBIX 3aaa4.

YcioBus peann3auMu NporpamMmmbl
YciaoBue Ha00pa B KOJICKTUB

[IpuHuMmaroTcsa Bce kenarouiue (JOMOJTHUTENbHOE OINUCAHWE €CTh B ITYHKTE
«AJipecaT mporpaMMbI»).

[IpenBaputenbHas AOMOJHUTENbHAS MOATOTOBKAa HeoOsA3aTeNlbHA AJi1 NEPBOrO U
BTOpPOro roja oOydeHus. s moCTyIsieHHsT Ha TPETUW Tojl oOydeHus, TpedyeTcs
yMeHue padoTaTh Ha MpuOOpax, UMEIOIIMXCA B Hajdu4uu B jJabopaTopuu (oOydeHue
MIPOUCXOJIUT HA IEPBOM H/WJIM BTOPOM IOy OOYUEHHUS ).

YciaoBus GopMUpPOBAHMS TPy

® VYYACTHUKHU TPYIIOBBIX KCCICIOBAHUN JODKHBI HAXOJIUTHCA B OJHOMN
TpymIe;

e TpeTHid TroJ OOYyYEeHHS: BCE YYaCTHUKH JOJDKHBI yYMETh padoTaTth Ha
obopynoBaHuu, TpeOyemMoM Uil TPOBEACHUS WX  HCCIETOBAHUS
(MCKJIFOYCHHSI COCTaBIIICT T€ Cjydae, KOIJIa M3 HCCIICIOBAHUS MOXHO
BBIJICJIUTh TTOJIHOIIEHHOE UCClIeIoBaHWe 0oJiee MaJICHBKOTO  YPOBHS,
KOTOpPOE MOXHO TIepeaaTh MJIQIIIAM TpyIMIaM, TaKUM 00pa30M BKIIFOUUB
WX PE3YNIbTAThl B CBOE UCCIICIOBAHHUE).

KoJsinyecTBO 1eTeil B rpynmne

Pasmep rpymnmel nomkeH ObITh OT 6 10 8 ywammxcs. Takoe KOJIMYECTBO
yUYalIuXxcsi BBI3BAHO OTPAHUYEHHBIM KOJIMYECTBOM paboyumx MecT B JabopaTtopuu
IIKOJIBI C YKa3aHHBIM MaTepUabHO-TEXHUYECKUM 00eCIIeYeHUEM.

Oco0eHHOCTH OpraHu3aIMu 00pPa30BaTeJbLHOI0 NpPoLiecca

[IporpamMma mozeneHa Ha TPU roja OOyYEHHs, B IMIEPBOM TOJY MPEIOCTABIISICTCS
oOmue 3HAHWUS [0 HAMPABICHUIO «HAHOTEXHOJIOTHS». Bo BTOpoil rox oOydeHUs
yIeNIsIeTcss 0c000¢ BHUMAHHE METOJaM IOJYYEHUS U UCCICAOBAHUS MaTEpUaliOB, YTO
TpeOyeT OOJBIIUX YCHUIMK 11 OCO3HAHHUS paccMaTpPUBAaeMbIX TeM. TpeTwil Toj
00Oy4YeHHUs TMOJHOCTHIO OTJAeTCs NPAKTHYCCKON pealn3alliy IIeJICHANPaBICHHBIX
y4aIruxcs, ¥ MOCBAIIACTCS BBIITOJHEHUIO UCCIIEIOBATEILCKUX MPOEKTOB. [Ipu kemanuu
y4Jariuecsi MOTyT TTOBTOPHO 3alMCHIBATLCA HA TPETHUM T'0J, MOCJE MPOXOXKACHUS BCETO
Kypce 00pa3oBaTeIbHOM IMPOTPAMMBI, I pEalu3aliil CBOUX HMHTEPECOB B
HCCJIEIOBATEIBLCKOM 001aCTH.

DopMbl IPOBEICHUS 3aHATHI
OcHoBHbIE (DOPMBI TPOBEACHUS 3aHATUIA:
e @poHTaIBHBIE

o Jlekuuu. M3yueHue HOBOro marepuajia, U KpaTKHE€ OTBEThI Ha
BOTIPOCHI  yYaIIUXCsi JHUOO €Cld OTBET TpeOyeT IUTEIHHOTO
OOBSICHEHUs YKa3aHWE TJe U KaKk MOXHO HaWTU OTBET Ha
MTOCTABJICHHBIE YYAIIUMUCS BOMPOCHL.

o Kondepenuuu. Yyammecss BbICTYHalOT C TEMOW, CAMOCTOSITEIBHO
U3YYEHHON W/WIM BBINOJHEHHBIM HWHIUMBHUAYAJIbHBIM/TPYIIIOBBIM
MCCIIEIOBATENBCKUM MPOECKTOM.




KomnektuBHbie

o O6cyxnenusi. OOCyXJAeHUSI TEM HCCIEIOBAHUM, JICKIIUMA, KOTOPHIC
CJIelyeT IPOBECTH B paMKaX O0bEAMHEHMs, KaK Ha CIEIYIOMIMI T/,
TaK ¥ B TOM TOJly OO y4eHUSI.

o CemmuHapsbl. 3aKpeIuBsIETCS TEOPETUYECKUI MaTepual, MPOBEPSIETCS
€ro 3HaHWEe, Yyyalluecs NPHUOOPETAIOT HABBIKM MYOIMYHBIX
BBICTYIICHUH, apI'yMEHTUPOBAHHOW 3aIUTHI CBOEU TOUKHU 3PEHUS

I'pynmossie

o HHTerpupoBaHHble  KOMOMHUPOBAaHHbBbIE 3aHATHS. V3ydaeTcs u
3aKpeIvIsieTcs  TEOPETHYECKUH  MaTepuall,  YCTaHaBJIMBAIOTCS
MEKIPEIMETHBIE CBA3U.

o JladopaTopHsble padorbl. [lomyduenue nomycka k jabopaToOpHOU
paborte, e€ BBINOJHEHUE U O0CYKIEHUE MOTYYEHHBIX PE3yIbTaTOB

o MHccaenoBatenbckne mpoektbl  (rpymnmoBeie). Peanusyrorcs
OCHOBHBIE JTalbl MCCIEIOBaHUSA: BBIOOp TNpenMera U O0beKTa
UCCIIEOBAHNs, AHAJIU3 JUTEPATYPHBIX HWCTOYHUKOB, OIPEACICHUE
aKTyaJIbHOCTU TMPOOJIeMbl, BbIPAaOOTKAa THIIOTE3bI, BHIOOP MeToza
ucceoBaHus, cOop u 00pabOTKa JaHHBIX, aHAINU3 PE3yJIbTATOB,
NOATOTOBKA OTYETA, IPEACTABIECHUE PE3YyJIbTATOB

NunuBuayanbHbIe

o HccaenoBaresbcKkue NMpoeKThbl (MHAMBUAYAIbHBIE). Peann3yroTcs
OCHOBHBIE DTalbl MCCIEIOBAaHUA: BBHIOOp TIpeIMeTa U OOBEKTa
UCCIIEOBAHUs, AHAJU3 JUTEPATYPHBIX HWCTOYHUKOB, OIpPEAEIICHUE
aKTyaJIbHOCTU TPOOJIeMbl, BBIPAaOOTKAa THIIOTE3bI, BHIOOP MeToza
uccienoBanusa, cOop u o0paboTKa JAaHHBIX, aHAIIU3 PE3YJIbTATOB,
MOATOTOBKA OTYETA, IPEACTABIECHUE PE3YJIbTATOB

o Jlomamnue 3anaHusi. BBINIOJTHIEMbIE COBMECTHO C POJUTENIAMU (C
ydqacTueM poaurenei). OmnpelneneHHble 3aJaHus  BBINOJIHAIOTCS
yYalllUMHUCS JIOMa COBMECTHO C POJIUTENSIMH, IIOCJIE YEro
POUCXOAUT MPEZCHTAIUS MTOTYUYECHHBIX PE3YJIHTATOB

JlononmHuTENbHBIE (POPMBI TIPOBECHUS 3aHITHIA:

JKCKypcuM. Yyamuecs HW3y4aloT MaTepualisl O MECTE IOCEIICHUs,
NPOBOAUTCS  OKCKYpCHsA, TMPOBOAUTCS  OOCYXKIIEHHE  TPOBEICHHOMN
AKCKYpCUH

3amutbl NpoekToB. [IpoBOaUTCS 3amuTa MPOEKTOB B (hOPME OTIACITHHBIX
BBICTYIIJICHUN WM KOH(EpPEHIIMM B paMKax IIKOJIBHBIX 3aHATHNA Ha
00BbEeTUHEHUH.

Kondepenuun (o xeraHuO ¢ ydacTheM popauteneil). Bwiesg Ha
KOH(MEPEHIUH I YIaCTHsI B KAYECTBE BBICTYMAIONINX U/WIIN CIYIIATEICH.
3a4yérpl. YCTHbIE, NMUCHMEHHBIE 3a4€Thl WM JIEMOHCTPAIIMM HAaBBIKOB
paboThI ¢ MpubOopaMu Ha TPEHAKEPE.

Iyoaukanumu.  Hanucanwe — Te3UCOB/CTaTbu, U MOCJEAYIOIIEH
myOTUKaIue B HAYYHBIX WM MIKOJIBHBIX KypHAIax

@opMbl OPraHM3aANMH JeITEeJbHOCTH YUALIMXCS HA 3aHI THIX

®ponranbhbie: Jleknuu, Konpepenuuu;



e Komnextusneie: O6cyxnenusi, CeMuHapsbl;

e I'pynmoBeie: HWurerpupoBanubie u  KoMOWHUpOBaHHBIE  3aHATHS,
Jlaboparopusie padoThl, MccienoBarenbckue NpoeKThl;

e HunuBuayanenseie: MccnenoBarenbCckue MpoeKTol, JJomManinue 3aganus.

MartepuaJibHO-TEXHHYECKOE OCHAILIEHHE

Jli1st peanuzanyy JaHHON MPOrPaMMbI HEOOXOIUM:
e KaOWHET® 1A MPOBEIEHUS

O

O

TEOPETUYECKUX 3aHITHHI (PEKOMEHAYETCS] HAIMYKUE BUICOMPOEKTOPa
W/WJTM UHTEPAKTUBHOU JTOCKH);
1abopaTopHBIX PaboT;

e xommuiekc NanoEducatorLE?;

Ilnanupyembie pe3yabTaThbl

o JInuHOCTHBLIE

O
O

O

o

pa3BUTHE UCCIEA0BATEIHCKOTO MBIIIIJICHHS;

pa3BuUTHE HaBBIKOB OpTraHU3aInN MCCIIEZIOBATEIHCKOM
TS TEIbHOCTH;

NprOOpETCHUST HABBIKOB OICHUBAHUS XOJa M pPE3yIbTaTOB CBOCH
JESATENLHOCTH U ICATEIBHOCTH JIPYTHUX;

pa3BUTHE TIO3HABAaTEIbHBIX MOTPEOHOCTEH W  CIIOCOOHOCTEM
yUaIIXCS;

pa3BUTHE MEJIKOW MOTOPHWKH, BHHUMATEIbHOCTH, AKKypaTHOCTH W
N300peTaTeILHOCTH;

pa3BuTHe yMeHHS paboTarh ¢ WH(pOpMamHed W COBPEMEHHBIMH
o0pa3oBaTeTbHBIMUA U MTHPOPMAITMOHHBIMH TEXHOJIOTUSIMHU;
pa3BUTHE KPEATHBHOTO, JIOTUYECKOTO, KPUTUICCKOTO MBIILICHUS H
IIPOCTPAHCTBEHHOT'O BOOOPaKEHHUsST 00yJarOIINUXCS;

pa3BUTHE HABBIKOB TMPE3CHTAIMM ¥  3alIUTHl  COOCTBCHHBIX
pe3yabTaToB, pediekcuu;

pa3BUTHE KOMMYHUKATHBHBIX HABBIKOB

y4aniuecs OyayT CTPEeMHUThCS K HCCICA0BATCIIBCKOM IESITEIBHOCTH U
U3YYCHHIO HAHOTEXHOJIOTHH;

Oyner copMHUpOBaH M pa3BUT HHTEPEC K €CTECTBCHHBIM HayKaM;
OymeT  pa3BuTa  ICJICYCTPEMIICHHOCTD, CIIOCOOHOCTH K
IPOTSKEHHOMY JIEWCTBHIO, OTBETCTBEHHOCTb, CaMOCTOSITEIbHOCTD,
UHUIUATUBHOCTD;

OynyT chopMUPOBaHBI HABBIKH MMPOCKTHOTO MBIIIIJICHUS;

OyIyT pa3BUTHI HABBIKH PA0OTHI B KOMaH/IC;

Oymer cpopMHpOBaHO TMOHMMaHWE POJIM CCTECTBCHHBIX HAyK B
’KU3HU U Pa3BUTHH OOIIECTBA, IOHUMAHUE MIEPCIICKTUB €€ Pa3BUTHS,

L MeTaIlpeI[MeTHLIe PE3yJabTaThl

1COOTB eTCTBy}OIIII/Iﬁ CaHUTAPHO-TUTUCHUYCCKUM Tpe60BaHI/I$[M.

2

B COCTaB BXOIHT Bc€ TpeOyemoe obopynoBanue n Y MK uist mpoBenieHnst 1abopaTopHbIX padbora



O paclIMpeHUe MPEACTABICHUN O €CTECTBEHHOHAYYHON KapTUHE MUpa
Ha IpUMEpEe U3YUeHUsI HAHOOOBEKTOB U UX CPABHEHHUS C
MaKpOOObEKTAMH;

O pacLIMpPEHUE MPEICTABICHUN O B3aUMOJCHCTBUU YEIIOBEKA C
OKpY’Karolen cpeioil, BO3MOXKHOCTSX U CIIOC00aX OXpaHbl
IPUPOJIBI;

O CHOCOOHOCTbH JI0Ka3bIBaTh U MPUMEHSTh (PyHIAMEHTAIIbHbIE
dbu3uYecKrue 3aKOHBI;

O paclIMpEeHUe MPEACTABICHUIN O HAHOTEXHOJIOTHUSIX U UX MECTE B
HayKe U NPOU3BOJICTBE;

O TPHUOOPETEHHE ONbITa MPOBEACHUS HUHCTPYMEHTAIBHOT O
JKCIEPUMEHTA;

O VYKpeIUIGHHE MEXIPEAMETHBIX CBsi3e ¢ (U3UKOH, XUMHUEH,
Oouonoruei, UHOOPMATUKON U MATEMAaTHKOM;

IIpeamMeTHbBIE pe3yabTaThI

O 3HAHWE TIOHATHH HaHOMAaTepHall, HAHOTCXHOJOTHMH U yMEHHUE
IPOBOAUTH PUMEPHI HAHOMATEPHAJIOB;

O B3HAHHME XapPaKTCPUCTHK PA3IUYHBIX METOJIOB  HMCCIICOBAHUS
HAaHOMAaTEPHaJIOB, OMMCHIBATH IPUMEHSIEMbIC B HUX TEXHOJIOTHH, UX
NPEUMYIIEeCTBA U HEIOCTATKH;

O TpuoOpeTeHne 3HaHN! 0 KJIacCU(UKAINK HAHOOOBEKTOB TIO
pasMepy, pa3MepHOCTH;

O TIOJTy4YeHHE HAaBBIKOB PaOOTHI HA ONTHYECKOM MUKPOCKOIIE;

O TpuoOpeTeHHEe 3HAHUN 0 0a30BBIX METOJaX TUATHOCTHKH
HaHOOOBEKTOB, TIOJTYUCHHE HABBIKOB UCTIOIB30BaHUs MeTo10B C3M;

o chopMHUpOBaHHBIE MPECTABICHUS O TUIIAX B3aUMOJICHCTBUSI 30H/IA C
00BEKTOM;

O TPHOOpETeHHE HABBHIKOB OOpPaOOTKH pe3yNbTaTOB HCCIIEIOBAHUMH,
BBIMIOJIHEHHBIX C TPHUMEHEHHWEM CKaHUPYIOMIETO  30HJI0BOTO
MUKPOCKOTIIa;

Cnnoco0bnI NPpOBEePKH

(bOpMBI IPOBEPKU MTPOMEKYTOUHBIX 00PA30BATEIHHBIX PE3yJIbTATOB

IIPOBEICHNE MTPOMEKYTOUHBIX 3a4€TOB, TECTOB U CAMOCTOSITEIIBHBIX padoT;
IIPOBEPKA HABBIKOB TNPOBEJACHHS HCCIENOBAHUW C MCIOJIb30BAaHUEM
CKaHUPYIOILIETO 30HA0BOI0 MUKPOCKOIIA Ha TPEHAXKEPE;

IIPOBEPKA HABBIKOB TNPOBEJACHHS HCCIENOBAHUW C MCIOJIb30BaHUEM
ONTUYECKOTO0 MUKPOCKOIIA;

COBMECTHOE pElIEHUE 3a/1a4 110 ONPEACICHUIO0 CBOUCTB HAHOOOBEKTOB;
BBINIOJIHEHUE WHIMBUIYAJbHBIX U TPYIIOBBIX JIA0OPATOPHBIX padoT;
BBICTYIJICHUE 00YUalOINXCS Ha BHEITHUX KOHPEPEHIUAX U OJIMMITUAJIAX;
MPOBEJICHNE BHYTPEHHUX KOH(PEPEHIIUMN C yHaCTUEM POJUTENEH;
MIPOBEJICHUE OTKPBITHIX 3aHATHMI, HA KOTOPBIX y4alluecs JeMOHCTPUPYIOT
CBOM HaBBIKU PaOOTHI CO CKAHUPYIOIIUM 30HOBBIM MUKPOCKOTIOM;



IIPOBEJEHUE OTKPBITHIX 3aHATUN, HA KOTOPBIX YYalIUECS TEMOHCTPUPYIOT
CBOM HaBBIKM PaOOTHI C ONTHYECKUM MUKPOCKOIIOM;

(dbopMBbI MPOBEPKH Pa3BUBAIOIINX U BOCIUTATEIBHBIX PE3yJIbTaTOB

Oecenpl Ha TEMYy 3aMHTEPECOBAHHOCTH OOydalOIUXCS B JalbHEHIIEM
M3YYEeHUU €CTECTBCHHBIX HAYK;

Oeceqbl HA TEMY POJIM €CTECTBEHHBIX HAYK B )KM3HHU M Pa3BUTHHU OOIIECTBA;
HAOMIOJIEHUE CTpEMJICHHUS OOydYarolIuXCcsi K  CaMOCTOATEIbHOM U
TBOPYECKOW paboTe, COBEPIICHCTBOBAHUIO CBOMX HABBIKOB;

HaOII0/IeHNe OpraHM3alii PadOThl U KOMMYHUKAIIMA TIPU BBITIOTHEHUU
I'PYIIOBBIX 3a/1aHUN;

HaOMIOZICHHE PAa3BUTHs MPOSKTHOTO MBIIUICHUS, MEJIKOH MOTOPHKH,
BHUMATEIbHOCTH, aKKYPaTHOCTH U U300pETaTEIIbHOCTH;

HaOII0ICHUE PETYIIAPHON U MHTCHCUBHON PaOOTHI HA/I 3a/IaHUSIMU;
BBICTYIUICHHE OOYYarOIIMXCsl Ha BHEITHUX U BHYTPEHHUX KOH(PEPEHIUAX
ONUMIINAIaX;

aHKETHUPOBAHUE OOYYAIONINXCS TSI BBISABICHUS M TIOBTOPEHUS HaUMEHee
TIOHSITHBIX MECT;

aHKETHUPOBAHUE OOYYAIOMIMXCS JJISl BBISBICHUS NPEINOUYTCHH B BhIOOpE
TEM, UHAUBUAYATbHBIX TPOCKTOB;

aHKETHUPOBaHUE OOYYAOIIMXCS W B3aUMHOE OIEHUBAHUE IS Pa3BUTHS
HaBBIKOB CAMOOIIEHUBaHUS U pedIeKCHH;

Kputepunu onieHKu 00pa3oBaTeibHbIX Pe3YJbTATOB

HU3KUH YPOBEHB

O CpelHee 3HaueHUE Pe3yJbTAaTOB MPOMEKYTOUHBIX 3aU4€TOB, TECTOB U
CaMOCTOATENbHBIX paboT coctaBigeT 6oiee 60%;

O JEMOHCTpAIMOHHBIC YMPAXKHEHUS HA TPEHAKEPE BBITIOJIHAIOTCS, HO
C OIIMOKaMU;

o oOyuaromiuiics BeimoaHuI He MeHee 60% madopaTopHbIX padoT;

o oOydJaromuiics cian 3a4eThl M0 TEXHUKE 0€30MaCHOCTH U TMpaBUjaM
poBeACHUS (PU3NUECKUX U XUMHUICCKHUX JTJa00paTOPHBIX padoT;
CpeIHUIl ypOBEHb, pacIIMpeHHe TPeOOBaHUI K HHU3KOMY YPOBHIO B

MyHKTaX:

O CcpeaHee 3HAUYCHHE Pe3yJbTaTOB MPOMEKYTOUHBIX 3a4€TOB, TECTOB U
CaMOCTOSITEILHBIX paboT coctaBisier 6onee 70% s mepBoro roja
o6ydenus u 6oiee 80% I BTOPOTOH TPETHETO;

O JI€MOHCTPAllUOHHBIE YIMPAXHEHUS Ha TPEHAXKEPE BBIMOJIHAIOTCA C
HE3HAYUTEIHHBIMU OMIHOKAMU;

o oOyuaroruiics BeimoaHuWI HE MeHee 80% mabopaTopHbIX padoT;

O 00ydJaromnuiicss IpUHSII y9acTHE BO BHYTPEHHEH KOH(PEPECHITNH;
BBICOKHM YpOBEHb, pacuIMpeHue TpeOOBaHUN K CpEIHEMY YpPOBHIO B
MyHKTaX:

O BBHITIOJHEHBI BCE WHIWBUIYAJIbHBIE W TPYNIOBBIC J1A0OpATOPHBIC

paboThI;

O CcpelHee 3HAUYCHHE Pe3yJbTaTOB MPOMEKYTOUHBIX 3a4€TOB, TECTOB U
CaMOCTOSITEIBHBIX paboT coctaBmser Oonee 80% s mepBOro roja
o0yuenus u 6omee 90% nist BTOpOrou TpeThero;



O JIEMOHCTpAIlMOHHBIC YIPaXKHEHUsI Ha TPEHa)Kepe BBIMONHIIOTCS 0e3
OIIHNOOK;

O oOyuarmiecss B COCTaBe KOMaHJ pelialoT OOJIBIIMHCTBO 3a7ay IO
HAaHOTEXHOJIOTMSIM ~ 0e3 momomM mnexarora (HO  BO3MOXHO
UCTIOJIh30BaHUE CIIPABOYHBIX MaTepUaioB U ceTH MHTepHeT);

O OOyyarouIuiicss MPHHSJ y4YacTHe BO BHENIHEH KOH(EPEHLIHU WU
OJIMMIIMAJI€ PErHOHAJBHOTO YPOBHS 1O  COOTBETCTBYIOLIEMY
npoduIIIo;

KPUTEPUU OLICHKH BOCITUTATEIHHBIX U PAa3BUBAIOIINX PE3yIbTATOB
® HU3KHUU ypOBEHb

o oOyuaronuiicss HeoOXoAMMa 3HaAUUTEIbHAs TOMOIIL ITPU paboTe HaJ
WHIVNBUIYTLHBIMU TIPOEKTAMM;

O OOy4arouiuiicss HyXJaeTcsi B TIOMOIIM TPH  BBITOJHEHUHU
CaMOCTOSITETTLHOW pabOThI WIIH MIPH MOUCKE WH(OPMAIINH;

o Habmoaaercs peryisipHas paboTa Haj 00s13aTeIbHBIMU 38/ 1aHUSIMU;

O Ha0moAaeTcss pa3BUTHE MEJIKOH MOTOPUKH, BHHUMATEJIbHOCTH,
aKKypaTHOCTH,

O Ha0Io/1aeTcs pa3BUTHE HABBIKOB CAMOOIIEHKH U pediiekcuu;

® CpeaHUN ypOBEHb, pacIIUpeHHe TpeOOBaHW K HHU3KOMY YpPOBHIO B
MyHKTaX:

o HabmomaeTcs perymsipHas paboTta HaJT HEKOTOPBIMHU
JOTIOJTHUTENbHBIMU 33JIaHUSMH, MHTEPECHBIMU JIJI1 00YYaroerocs;

o oOyuarorniemycst HeoOX0JMMa He3HauYMUTeIbHas MOMOIIL Ipu padoTe
HaJ UHAUBUAYATbHBIMU MPOEKTAMU;

o oOydaromniyecs: MpOsIBISAIOT ceOsl B TBOPUECKOW M CaMOCTOSITEIbHON
pabore;

o oOydaromiyecsi 3auHTEPECOBAHBI B COBEPIICHCTBOBAHUU CBOUX
HABBIKOB;

o oOydJaromiyecsi TMOJIy4arOT OMbBIT BBICTYIUICHWS Ha BHEIIHUX U
BHYTPEHHUX KOH(EPEHIUAX U OJTUMITHATAX;

® BBICOKMH YypOBEHb, pAaCIIMpEHHE TpPeOOBAaHUN K CpEIHEMY YpPOBHIO B
MyHKTaX:

o HaOmomaercss  peryisipHas ~— pabora  Hajg  OOJBIIMHCTBOM
JIOTIOJTHUTEIIbHBIX 3a1aHH;

o0 oOydaromnyecsi yCHelIHO BBICTYNMAIOT HAa BHEIIHUX M BHYTPEHHHUX
KOH(MEPEHIUAX U OJTUMITHAAAX;

o o0yuyaronigecs CrnocoOHbl CAMOCTOATEIBHO OpPraHU30BaTh pPadoOTy
HaJl UCCIEeI0BATENIbCKUM MTPOEKTOM;

O oO0yyarouiecs: 3aMHTEPECOBAaHbl B M3YYCHUH €CTECTBEHHBIX HAYK M
W3YYaroT JOTIOJTHUTEIbHBIN MaTeprall B CBOOOTHOE BPEMS;

DopMbI ¥ MeTOAbI NOABEACHNSI HTOTOB
® BBHITIOJIHCHHE U 3AIIUTA WHIWBUYAITBHBIX HCCIIECIOBATEIHCKUX MPOEKTOB;
® [IOJrOTOBKA OTYETOB O MPOBEICHUH WHIUBUIYATbHBIX UCCIIEIOBATEIBCKUX
MIPOEKTOB;




IIPOBEJCHUE 3a4€TOB 10 HU3YYEHHOMY TEOPETHYECKOMY MaTepHuaily
(BO3MOKHO OCBOOOXKJIEHHE B CJlydyae YCHEIIHOI'O0 BBICTYIUICHHS Ha
NpO(PUIBHBIX KOHPEPEHLHIX U OIUMITNAAAX);

MIPOBEJICHUE 3aYETHBIX JIA0OPATOPHBIX pabdOT MO HM3YYEHHBIM METOAaM
paboThl  CONTHUYECKUM  MHKPOCKOIIOM UM  TEXHUKE 0€30MacHOCTH
BBITTOJTHEHUS (PU3MUECKUX M XUMUYECKHX YKCIIEPUMEHTOB;

IPOBEJICHNUE 3aUETHBIX JA0OPATOPHBIX PadOT MO HM3YYEHHBIM METOJaM
paboTel CO CKAaHHUPYIOIIUM 30HAOBBIM MHKPOCKOTIOM U  TEXHHUKE
0€30MacHOCTH BHIMOTHEHHUS (PHU3UUIECKUX M XUMUIECKUX IKCIIEPUMEHTOB;
OpraHM3aIys BHYTPEHHUX KOH(DEPEHINI 1 OMMITHA];



Kanenaapusiit yueOHblil rpaduk o0bennnenus «HanoMup»
Ha 2020 — 2021 yu. rox

To Jlara [lara KoanuectBo KoanuectBo
8 Hayajga | OKOHYAHUSA y4€OHBIX y4€OHBIX Pexxnm 3anATHIA
oOy4eHus . .
3aHITHH 3aHITHH HEZelb 4acoB
Cy660Ta
09.09.202 12.30 - 13.15
1 rox 3 25.05.2024 36 108 1495 — 1510
15.20 - 16.05
01.09.202 Cy660Ta
2roa 4 25.05.2025 36 72 15.90 — 16.50

OIIeHO‘IHbIe H METOAUYECCKHE MATCPHAJIDBI

Cnoco0b1 npoBepKn

(hOpMBI MPOBEPKHU JTUIHOCTHBIX U MPEAMETHBIX PE3yIbTATOB

MIPOBEACHUE TTPOMEKYTOUHBIX 3aU€TOB, TECTOB M CAMOCTOSATEIBHBIX PaboT;

MPOBEpPKa HABBIKOB IMPOBEIEHUSI MCCIEAOBAHUN C HCIOJIb30BAHUEM CKAaHUPYIOIIETO 30H0BOTIO
MHUKPOCKOTIa Ha TPEHAXKEPE;

MIPOBEpPKa HABBIKOB MPOBEACHUS UCCIIEIOBAHHI C UCIIOJIB30BAHUEM ONTHYECKOTO0 MUKPOCKOTIA,
COBMECTHOE PEelICHHE 3a/1a4 110 OIPE/ICTICHUIO CBOMCTB HAHOOOBEKTOB;

BBITIOJIHEHUE UH/IMBUYAIbHBIX U IPYNIIOBBIX Ja00OPATOPHBIX padoT;

BBICTYIUIEHHE 00Y4JalOIMXCsl HA BHEITHUX KOH(EPEHLIUAX U OJUMITHA/IaX;

MIPOBEJICHUE BHYTPEHHUX KOH(PEPEHUUHN C yIacTUEM POTUTENEH;

MIPOBEJICHUE OTKPBITHIX 3aHATUH, HA KOTOPBIX ydyalluecs IEMOHCTPUPYIOT CBOU HaBBIKH PabOThI
CO CKaHHPYIOLIUM 30HIOBBIM MUKPOCKOIIOM;

MIPOBEJICHUE OTKPBITHIX 3aHATUH, Ha KOTOPBIX ydalluecs IEMOHCTPUPYIOT CBOU HABBIKH PaOOTHI
C ONTUYECKUM MHUKPOCKOIIOM;

(hopMBbI MPOBEPKH MPEAMETHBIX U METANPEIMETHBIX PE3yIbTATOB

6CCCI[BI Ha TEMY 3aHMHTCPECOBAHHOCTU 06yqalonmxc>1 B I[a.]'[BHefII.HeM HN3YYCHHUUN CCTCCTBCHHBIX
HayK;

66C€I[LI Ha TEMY pOJIM €CTCCTBCHHBIX HAYK B KWU3HU U PA3BUTHUU O6IJ_ICCTB3.;

Ha6J'IIOI[eHI/Ie CTPCMIICHUSA 06y‘~IaIOH_II/IXC$I K CaMOCTOSTEILHOU U TBOp‘IeCKOI‘/‘I pa60Te,
COBCPHICHCTBOBAHUIO CBOUX HABBIKOB,

Ha6J'IIOI[eHI/Ie OopraHmusanu pa6OTBI U KOMMYHUKAIIUU IIPH BBIITOJIHCHUH I'PYHIIOBBIX SaﬂaHHﬁ;
Ha6J'IIOI[eHI/Ie Pa3sBUTHUA IIPOCKTHOI'O  MBIIIJICHUA, MEJIKOU MOTOPHUKH, BHHUMATCIIbHOCTH,
AKKYpPAaTHOCTHU U I/I306peTaTeJ'IBHOCTI/I;

Ha6J'IIOILeHI/Ie perﬂﬂpHOﬁ U UHTEHCUBHOH pa6OTBI Hana 3aaHUAMM,

BBICTYIIJICHUC 06yqafonmxc;1 Ha BHCHIHHUX U BHYTPCHHUX KOH(I)epeHI_II/IHX U OJIMMIINAaAax,;
AHKCTUPOBAHHNC o6y11a10n11/1xc;1 AJI1 BBISIBJICHUS 1 TIOBTOPCHUS HAUMMCHCC ITOHATHBIX MCCT;
AHKCTUPOBAHHNC O6yanOIHHXCH JJIA BBIABJIICHUA Hpe,Z[HOLITeHI/Iﬁ B BBI60pe TEM, UHINUBUAYAJIbHbIX
IIPOCKTOB;

AHKCTUPOBAHHNC 06y11a101u1/1xc;1 u B3anMHOC OLICHHUBAHUC JJIA Pa3BUTHA HaBBIKOB
CaMOOILICHUBAaHUA U pe(bJICKCI/II/I;



BxoaHoil KOHTPOJIb
BrimosHeHus TF000T0 M3 YKa3aHHOTO IMyHKTA B COOTBETCTBYIOIIEM TOJIE O0OYICHHS.
Ilepewtit 200 00yuenus:
° 663 MPOBCACHUA KOHTPOJIbHBIX 3aI[aHI/H>'I Ha BBISICHCHHA YPOBHA IMOATOTOBKH YyHalICTOCH.

Bmopoii 200 ooyuenus:
e [IpoLIEAIINE NEPBHIN roJ 00yUeHUs;
e cobeceoBaHUE C IIpeNoaBaTesieM, U MIPEACTAaBICHUS IJIaHa POBEACHUS UCCIIEIOBAHUS.
e yMeHHe paboTaTh C yCTaHOBKAMHU, MTPEICTABICHHBIMU B JIA00OPaTOPUH;
® COCTaBJICHHBIH IJIaH UCCIIEJOBAHMM, C yKa3aHUEM HCCIIEAOBaHUM, KOTOpbIE OyIyT JeJIErUpOBaHbI
MIIaJIIUM T'pyIrmnam JJid MPOBEACHUA IMMPAKTUYCCKOU YacCTH.

Texkymuu ¥ MPpOMesKYyTOYHBIN KOHTPOJIb
JIMYHOCTHBIE PE3VJbTAThI
® HU3KUH YPOBEHb

O CpemHee 3HAYCHHE PE3YNIbTATOB MPOMEKYTOUHBIX 3a4E€TOB, TECTOB M CAMOCTOSITEIBHBIX
pabot cocraBiser 6oiee 60%;

O JIEMOHCTPAIMOHHBIE YIIPAKHEHHSI Ha TPEHAXKEPE BBITIOIHSIIOTCS, HO C OIIMOKaMU;

o oOyuaromuiicss BEIIOJHMI HE MeHee 60% 1abopaTopHbIX paboT;

o oOydJaromuiicss cmaj 3adeThl 10 TEeXHHKE Oe30MacHOCTH W TpaBWIIaM MPOBEICHUS
(bu3MYECKUX U XUMHUYECKUX JIaDOpaTOPHBIX padoT;

® CpeIHH YPOBEHB, paclIpeHne TpeOOBaHUN K HU3KOMY YPOBHIO B ITYHKTAX:

O CpemHee 3HAYCHHWE PE3YNIbTATOB MPOMEKYTOUHBIX 3a4ETOB, TECTOB M CAMOCTOSITEIBHBIX
pabot cocrasisietr 6omee 70% st mepBoro roja odydenust u 6osee 80% as BTOPOTro U
TPETHETO;

O JIMOHCTPAIlMOHHBIC YNPaXHEHUsS Ha TPEHAKepE BBIMOJHSIOTCS C HE3HAYUTEIHHBIMH
OIMOKaMH;

o oOyuaromuiicst BeInoaHmI He MeHee 80% mabopaTtopHbIX paboT;

O oO0ydJaromuiicsi MPUHSUT y4acTue BO BHYTpEHHEH KOH(DepeHnu;

® BBICOKUH YpOBEHb, pacliupeHne TpeOOBaHHH K CpeIHEMY YPOBHIO B ITYHKTaX:

O BBINIOJIHEHBI BCE UHAMBHUYaJIbHBIE U TPYIIOBLIE JJAOOpATOPHBIE PAOOTHI;

O cpelHee 3HAUYECHHE Pe3ylIbTaTOB MPOMEKYTOUHBIX 3a4E€TOB, TECTOB M CaMOCTOSITENIbHBIX
pabot cocrasiuseT 6onee 80% st mepBoro rona o0ydenust u 6oaee 90% 11st BTOpOTo U
TPETHETO;

O JI€MOHCTpPAIMOHHBIE YIIPAXKHEHUSI HA TPEHAXKEPE BHIMOIHSIIOTCS 06€3 OInO0K;

o oOydaroluecsi B COCTaBe KOMaH 1 pelIaloT OOJIBIIMHCTBO 33/]1a4 110 HAHOTEXHOJIOTUsIM 0e3
MOMOIM Tefgarora (HO BO3MOKHO HCIOJIb30BaHUE CIIPABOYHBIX MaTEpHaliOB U CETH
HHurepHer);

O oOydaroluiics TMPUHSAT YydYacTHE BO BHEIIHEH KOHGEPEeHLUUH WM  OJUMIIHAJe
PETHMOHANBHOTO YPOBHS IO COOTBETCTBYIOLIEMY MPOQUIIIO;

IIpeaMeTHBLIH M MeTONpPEAMETHbIE PE3VJIbTAThbI
® HH3KUH YPOBEHb
o oOydaromuiics HeoOXoAuMa 3HaUMTENbHAs MOMOIIb MPU paboTe HaJ MHAUBHUIYaIbHBIMU
IIPOCKTaMU;
O o6yqa}0mm"4c;[ HYXIACTCA B IMOMOIIU IIPU BBIIOJIHCHUHU CaAMOCT! OATEILHON pa6OTBI N
IIpU MOMCKE UHPOPMALIUY;
@] Ha6J'IIO,[[aeTC$I peryisipHasd pa60Ta HaIg 065[38.T€J'IBHBIMI/I 3aJaHUSAMU,
(@) Ha6J'IIO,[[aeTC$I pa3sBUTHUC MEJIKOHI MOTOPUKH, BHUMATCIIbHOCTH, aKKypaTHOCTI/I;
(@) Ha6J'IIO,[[aeTC$I Pa3BUTHUEC HABBIKOB CAMOOIICHKH U pe(I)J'IeKCI/II/I;
® CpeIHMH YpOBEHb, pacIIpeHue TpeOoBaHUN K HU3KOMY YPOBHIO B IIyHKTAaX:
O Ha6J'IIO,[[aeTC$I peryisdapHas pa60Ta Haa HCEKOTOPLIMU HOIIOJIHUTCIIBHBIMU 3alaHUSAMU,
HUHTCPCCHBIMU I 06yqafomeroc;1;
@] O6y‘-IaIOH_[eMYC$I HGOGXO,Z[I/IMa HC3HAUUTCIIbHAsA IIOMOIIIb npu pa60Te Hanqg
HHAUBUAYAJIbHBIMHU IIPOCKTAMU;
o oOyyaromuecs MposBIISAIOT ce0sl B TBOPUYECKON M CaMOCTOSITENbHOM padoTe;




Hean:
[ J

O oOyuaronyecs 3aMHTEPECOBaHbI B COBEPIICHCTBOBAHUU CBOMX HABBIKOB;

o oOydJarouuecs MoIy4aroT OIBIT BEICTYIUICHUS HA BHELITHUX ¥ BHYTPEHHUX KOH(EpEeHIUIX
U oJuMIIManax,

BBICOKHI YPOBEHb, paCIIUPEHUE TPEOOBAHHIA K CPSJTHEMY YPOBHIO B ITyHKTaX:

o HalOmomaeTcs peryispHas padboTa HaJl OOIBIIUHCTBOM JIOTIOTHUTEIBHBIX 3a/IaHUH;

o oOydJaromuecss YCIENIHO BBICTYNAIOT Ha BHEIIHMX M BHYTPEHHUX KOH(EpEeHIUSIX U
OJIMMITHAJIAX;

o oOyuaromuecs CIOCOOHBI CaMOCTOSITENIHO OpraHu30BaTh paboTty Haj
HCCIIEI0BATEIICKUM TIPOEKTOM;

o oOyuaromecs 3aWHTEPECOBaHbl B H3YYCHHH CCTECTBEHHBIX HAyK U HM3Y4aloT
JOTIOTHUTEIbHBIA MaTepUaj B CBOOOIHOE BpeMs;

HUTOoroBbIi KOHTPOJIb
BBITNIOJIHEHUE U 3alllUTa UHAWBUIYaIbHBIX UCCIIEI0BATEIbCKUX ITPOEKTOB;
MOATOTOBKA OTYETOB O IPOBEACHUH UHINBUIYAIbHBIX HCCIIEI0BATENBCKIX IPOEKTOB;
IIPOBEICHUE 3a4€TOB II0 M3YYEHHOMY TEOPETHUECKOMY MaTepualy (BO3MOXKHO OCBOOOXKIECHUE B
Cllydae yCIIEUIHOTO BBICTYIJIEHUS Ha MPOQMIbHBIX KOH(EPEHIMSIX U OJTMMITNAIaX);
MIPOBEJIEHUE 3aUETHBIX JJA0OPATOPHBIX PA0OT MO M3YYEHHBIM METOAaM PAaOOThl CONTHYECKUM
MUKpPOCKOTIOM M TEXHHMKE O€30MaCHOCTH  BBINOJHEHUS (U3NYECKUX M XUMHUYECKHX
9KCIIEPUMEHTOB;
MIPOBEJIEHUE 3aYETHBIX JJAOOPATOPHBIX pabOT MO MU3yYEHHBIM METOAaM pabOThl CO CKAaHUPYIOIIUM
30HJIOBBIM MHKPOCKOTIOM U TE€XHHMKE O€30MacHOCTH BBIMOIHEHUS (U3NYECKHMX U XUMUYECKHX
9KCIIEPUMEHTOB;

Bo3mokubie popMbl pukcanuu pe3yibTaToB

[Temarorunueckoe HabOIrOAEHNE

«KapTta ydera TBOpPYECKHMX IOCTH)KEHUN ydammxcs» (ydacThe B KOHIEPTaX, Npa3aHUKaX,
(dhecTuBaIIAX);

Ankera s poauteneii  «OTHOIIEHHE POIUTEIBCKOW OOIIECTBEHHOCTH K  KayeCTBY
00pa3oBaTeNbHBIX YCIYT U CTENECHb YJIOBIECTBOPECHHOCTH OOpa30BaTEIbHBIM TIPOIECCOM B
00bEeUHEHUNY,

Amnketa s yqamuxcsi «V3ydeHne nHTepeca K 3aHATHSAM Y yJaIlIuxcsl 0ObeTUHEHUS;

biraHKu TECTOBBIX 3ajaHUI IO TEMaM IIPOTPAMMBI;

Buneosanucu u gororpadun BHICTYIUICHUNA KOJUIGKTHUBA, YYaCTUS B COPEBHOBAHUSX, BhICTaBKaX
" T.L.;

Pabouast nporpamma

Iesn 1 3a1a4u NPOrpaMMBblI

npodeccuoHaabHasi ~ OpPUCHTAlMs  IIKOJPHUKOB  MYTEM  W3Y4YEHUS  OCHOB
HAHOTEXHOJIOTMH U KIIFOUEBBIX 3TANOB UCCIIEI0BATEILCKON AEATEIbHOCTH;
JUYHOCTHOE PA3BUTHE YYAIIUXCS B PaMKax HMCCICIOBATENS W/WIA PYKOBOIUTEIS
UCCIIEIOBAHUS;

pa3BUTHE UHIUBUAYAIBHBIX CIOCOOHOCTEH, caMopeanu3alus JUYHOCTH YYallerocs
Ha OCHOBE (POPMHPOBAHUS MHTEpPECa K MCCIEJAOBAHUIO B MPOLIECCE MPOBEICHUS
1a00paTOPHBIX PAOOT U TUYHBIX/TPYIIIOBBIX HUCCIIEA0BATEIBCKUX MPOEKTOB;
pa3BUTHE Yy YYalIUMXCS HWHTEpeca K HAy4YHOW U Hay4yHO-UCCIEI0BATEIbCKOU
NEeATEeNbHOCTH;



e (GopMHUpOBaHUE JIMYHOCTHBIX KA4eCTB W COIMAIbHO-3HAYMMBIX KOMIICTCHIIUH;
CO3/IJaHH€ YCIOBUM JJIsl TPOPeCCUOHATILHONM OpPUEHTAIUY;
® T[IOBBIIIEHUE KOHKYPEHTOCIIOCOOHOCTU BBIIMTYCKHUKOB Ha OCHOBE BBICOKOTO YPOBHSI
MOJIYYEHHOT'0 00pa30BaHUs;
3agaum.
Oopa3soBaresbHbBIC:
e O00ydeHHE NIKOJIbHUKOB COBPEMEHHBIM METOJaM H3MEPEHUS SJEKTPOOU3NUECKUX
XapaKTEPUCTUK MaTEPUAJIOB,;
® TEOPETUYECKOE 03HAKOMJICHHE c METOIaMH CHHTE3a U aHaIn3a
HAHOCTPYKTYPUPOBAHHBIX MAaT€pPUAJIOB;
® [PaKTUYECKOE O3HAKOMJICHUE c METOIaMH CHHTE3a | aHaIu3a
HAHOCTPYKTYPHUPOBAHHBIX MAaTEpPUAJIOB;
® [IOJrOTOBKAa K KOH(EPEHIUSM IIKOJBHHUKOB MO HAHOTEXHOJOTUHM, B TOM YHCIIEC
MEXTyHAPOIHBIM.
Pa3BuBawinue:
® Ppa3BUTHUE HABBIKOB CAMOCTOATEIILHOM pabOThI C U3MEPUTEILHBIMU MPUOOpPaMU;
® pa3BUTHE TBOPUECKHUX CIIOCOOHOCTEH TMpu pa3paboTke U COOPKE HOBBIX
U3MEPUTEIILHBIX YCTAHOBOK JIJISI KCCJICIOBAHUSI HAHOMATEPHAJIOB;
® pa3BUTHUE TBOPYECKUX CIOCOOHOCTEH MPHU HCCIETOBAHUM MAaTEepUaiOB MUKPO- U
HAHO- Pa3MEpOB;
® pa3BUTHUE LEICYCTPEMJIICHHOCTH B JIOCTHI)KEHHUM IIOCTABJICHHOW IieNu (pelleHUH
3a/1a4M), CIIOCOOHOCTH MPEOI0JICHUS TPYTHOCTEH, KOHIICHTPAIIU BHUMAHUS.
BocnurartebHbIE:
® pa3BUTHE YMEHMS BBICTYIATh C JOKJIaJaMH, aJ€KBAaTHO BOCIPUHUMATh KPUTHUKY
ONIOHEHTA, apr'YMEHTUPOBAHHO 3aIIUIIATh CBOIO TOUKY 3PEHUS;
® Dpa3BUTHE CAMOCTOSTEIIBHOCTH B BBIOOPE CII0CO0a TOCTUKEHUS TOCTABIICHHOM IIEJIH
IIPU OTCYTCTBUU TUIOBBIX PEIICHUN;
® pa3BUTHE YMEHHS paboTaTh B KOMAaHJE IS BBHITIOJHCHHS CJIOKHBIX KOMIUICKCHBIX
3aJ1ad4.

OuneHoyHbIe U METOAUYECKHE MaTepHaJIbI

Cnoco0b1 npoBepKn
q)OpMLI IMPOBECPKU JIMYHOCTHBIX U ITPEAMCTHBIX PE3YJILTATOB
¢ [IPOBCACHUC ITPOMECIKYTOUHBIX 3a4€TOB, TECTOB U CAMOCTOSATCIIBHBIX pa60T;
® JIPOBCPKAa HABBIKOB IMPOBCACHUA I/ICCJ'IG,I[OBaHI/Iﬁ C HCIIOJIb30BAHHUEM CKAHUPYIOLICTO 30HOI0OBOI'O
MHUKPOCKOIIa Ha TPCHAXECPE;
IIPOBCPKAa HABBIKOB ITPOBCIACHUA I/ICCJ'IG,I(OBaHI/Iﬁ C UCITIOJIb30BAHUEM OIITUYCCKOI'O MHUKPOCKOIIA,
COBMCCTHOC PCIICHHUC 3a/la4 110 OIIPCACIICHNIO CBOICTB HaH006’beKTOB;
BBIINIOJIHCHUEC MHANBUAYAJIbHBIX U I'PYHIIOBBIX Ha60paTOpHHX pa60T;
BBICTYIIJICHUC 06y11a10m1/1xc;1 Ha BHCIIHHUX KOH(I)epeHL[I/IHX U OJIMMIIMagax,
NpOBCACHUC BHYTPCHHUX KOH(i)epeHI_II/II\/'I C ydaCTuem pO,[[HTCJ'ICfI;
MMPOBCACHUC OTKPBITBIX 38.H$ITHI>1, Ha KOTOPBIX ydalmuecss JEMOHCTPUPYIOT CBOU HABBIKU pa6OTLI
CO CKaHUPYIOMIUM 30HIOBBIM MHUKPOCKOIIOM;
¢ [IPOBCACHHUC OTKPBITBIX 38.H$ITHI>1, Ha KOTOPBIX ydalmuecss JEMOHCTPUPYIOT CBOU HABBIKU pa6OTLI
C OIITUYCCKUM MUKPOCKOIIOM;
(I)OpMLI MMPOBECPKU NPCAMETHBIX U MCTAIIPCIMETHBIX PE3YJIIbTATOB
L4 66C€,Z[LI Ha TEMY 3aUHTCPCCOBAHHOCTU 06yqa101u1/1x051 B ,Z[aJ'ILHefII.HeM HU3YUYCHUU CCTCCTBCHHLIX
HayK;
L4 66C€,Z[LI Ha TEMY pOJIM €CTCCTBCHHBIX HAYK B KU3HU U PA3BUTHUU 06IJ_ICCTB3.;



HaOIOIGHUEe CTpEeMJICHHS OOYydaloIMXCsl K CaMOCTOSATENBHOW W TBOpUYECKOi palbore,
COBEPUICHCTBOBAHUIO CBOUX HABBIKOB;

HaOJI0IeHUe OpraHu3auy padoThl 1 KOMMYHUKAIIUH TIPH BBITIOJTHEHWHU TPYIIIOBBIX 33aHUH;
HAOJIOIGHUE Ppa3BUTUSL TPOCKTHOTO MBIIIJICHUS, MEJIKOM MOTOPUKH, BHHMATEIBHOCTH,
aKKypaTHOCTH M NU300peTaTeIbHOCTH;

HaOJI0/IEHUE PETYASPHON M MHTCHCUBHOW pabOTHI HAJl 331aHUSIMU;

BBICTYIIJICHHE O0yJarOIUXCsl HAa BHEITHUX M BHYTPEHHUX KOH(PEPEHIHMSIX U OJIMMITHAIaX;
AHKETHPOBAHME OOYYAIOIINXCS JUISI BHISIBJICHUS Y TIOBTOPEHUSI HAUMEHEe MOHATHBIX MECT;
AQHKETUPOBAHKE 00YYarOIIUXCS IS BBISIBICHUS IPEANOYTEHUI B BBIOOpPE TEM, MHANBUIYAIbHBIX
IIPOEKTOB;

AaHKETHPOBAaHWE OOYYaIOIIMXCSI W  B3aUMHOE OICHMBAHWE JUIS  PAa3BUTUS  HABBIKOB
CaMOOLIEHUBAHUS U peQIIeKCHH;

BxoaHo#l KOHTPOJIb

BrinonHeHus 11000T0 U3 yKa3aHHOTO MYHKTA B COOTBETCTBYIOIIEM TOJIe 00yJIEHUSI.
Ilepeviii 200 oOyuenus:

0e3 MPOBCACHUA KOHTPOJbHBIX SaI[aHI/Iﬁ Ha BBISICHCHHA YPOBHA IMOATOTOBKH YyYaIICTOCH.

Bmopoii 200 o6yuenus:

MIPOIIIEIIITNE TIEPBBIN T01 O0YICHHUS;

cobeceJOBaHUE C MIPENoIaBaTeNIeM, U IPEACTaBICHNUS IUIaHa TPOBEICHUS HCCIIEI0BaHNU.

yMeHHe paboTaTh C YCTAaHOBKaMHU, NPEACTAaBIEHHBIMU B J1a00paToOpuu;

COCTaBJIEHHBIN IJIaH MCCIIEI0BAaHUM, C YKa3aHUEM HCCIIEIOBaHUM, KOTOPbIE OyAyT JelIernpoBaHbl
MIIaJIIUM TI'pyIrmnam JJisd MPpOBCACHU A HpaKTI/IquKOﬁ qacTu.

Texkymui ¥ MPOMeKYTOYHBIA KOHTPOJIb

JIMYHOCTHBIE Pe3YJIbTAThI

HHU3KUH YPOBEHB

O CcpelnHee 3HAUYE€HHE Pe3ylbTaTOB MPOMEKYTOUHBIX 3a4E€TOB, TECTOB M CaMOCTOSITENIbHBIX
pabot cocraBiusieT 6osee 60%:;

O JI€MOHCTpAIOHHBIE YIIPAXKHEHUS Ha TPEHAXKEPE BBIMOIHIIOTCS, HO C OIIMOKaMU;

o oOyuaromuiicsi BeIIOJIHII HEe MeHee 60% mabopaTtopHbIX paboT;

o oOydaromuiics chal 3adeThl MO TEXHUKE O€30MacHOCTH U IpaBWiIaM MPOBEACHUS
(hbMBUYECKUX U XUMHUYECKHUX Jab0paTOPHBIX padoT;

CpeIHUil ypOBeHb, pacliupeHrne TpeOoOBaHUM K HU3KOMY YPOBHIO B ITYHKTaX:

O CcpelnHee 3HAUYECHHE Pe3ylIbTaTOB MPOMEXKYTOUHBIX 3a4E€TOB, TECTOB M CaMOCTOSITENIbHBIX
pabot cocraBnsier 6oee 70% nans nepBoro roga ooydenust u 6osxee 80% ans BTOporou
TPETHETO;

O JEMOHCTPAIlMOHHBIC YIMPAXKHEHHS Ha TPEHAXKEPE BBIMOJHSIIOTCS C HE3HAYUTEIbHBIMU
OIINOKaMH;

o oOyuaromuiics BeinoaHmI He MmeHee 80% mabopaTtopHbIX paboT;

O 00ydarouuics IPUHII y4yacThe BO BHYTPEHHEH KOH(epeHINH;

BBICOKHI YPOBEHb, pacliupeHrne TpeOOBaHHM K CpeIHEMY YPOBHIO B ITYHKTaX:

O BBITIOJIHEHBI BCE UHAMBHIYaIbHBIE U TPYIIOBLIE JAOOPATOPHBIE PAOOTHI;

O CpeaHee 3HAaYeHUE Pe3yJbTaTOB MPOMEKYTOUHBIX 3a4€TOB, TECTOB M CAMOCTOSITEIBbHBIX
pabot cocraBiusier 6osee 80% s nmepBoro roga ooyuenust u 6onee 90% st BTOporou
TPETHETO;

O JEMOHCTPAIIMOHHBIE YIIPAKHEHHS HA TPEHAKEPE BHITIOTHSIIOTCS 0€3 OIHO0K;

O oOydaroluecs: B COCTaBe KOMaH 1 pelIaroT OOJIBIIMHCTBO 33/1a4 0 HAHOTEXHOJIOTUsIM 0e3
MOMOIIM Tefarora (HO BO3MOKHO HCIOJIb30BAaHHE CIIPABOYHBIX MaTepUaloB U CETH
WntepHer);

O O0OydJalluics TPUHAT YyYacTHE BO BHEIIHEW KOH(MEPEHIMH WM OJUMIIHAJIE
PETHOHAIBHOTO YPOBHS IO COOTBETCTBYIOLIEMY MPOQHIIIO;



HDC}IMCTHLIﬁ H METOIIPECIMECTHBICPE3VJIbTATbI

HU3KHUH YPOBEHb
o oOyyaromuiicss Heo0XoAuMa 3HAUYUTENIbHAS TIOMOIIb NPH PadOTe HAJl WHAWBUIYATbHBIMU
MIPOEKTaMH;
o0 oOydJaromuiicss HyX/IaeTcs B MOMOIIU MPH BBIMOJHEHUH CAMOCTOSITETIBHON PabOThl HIIH
IpU NOUCKE UHPOPMALINH;
o HaOmomaercs perysspHas padoTa HaJ 0013aTeIbHBIMH 33 JaHUSIMU;
o HalmomaeTcs pa3BUTHE MEIKOH MOTOPHKH, BHUMATEIbHOCTH, aKKyPaTHOCTH;
o HalmomaeTcs pa3BUTHE HABBIKOB CAMOOLICGHKH U peIICKCUH;
CpeaHUH ypOBEHb, paclInpeHue TpeOOBaHNI K HU3KOMY YPOBHIO B ITyHKTaX:
o HaOmomaercs peryiaspHas pa0oTa HaJ HEKOTOPHIMH JIOTIOJHUTEIBHBIMU 3aaHUSMHU,
WHTEPECHBIMU JIJIs1 00yJaroIIerocs;
o oOyJaromemycs  HeoOXoJuMa  HE3HAYWTEIbHAs  TOMOIIL TIpU  paboTe  Hax
WH/IMBHUTyaTbHBIMH MTPOEKTaMH;
o oOyuaromuecs MposBJISIIOT ce0si B TBOPUYECKON U CAMOCTOSITEIbHON paboTe;
oOyyJaroruecst 3aMHTEPECOBAHbBI B COBEPIICHCTBOBAHNH CBOMX HABHIKOB;
o oOydJaromuecs Moy4aroT OIBIT BEICTYIUICHUSI HA BHEITHUX ¥ BHYTPEHHUX KOH(EPEHIUIX
Y OJIMMITHA/IAX;
BBICOKHH YpOBEHbB, pacIupeHne TpeOOBaHUH K CpeTHEMY YPOBHIO B TyHKTaX:
o HabmomaeTcs perynsapHas padoTa HaJ OOJBIIMHCTBOM JIOTIOJHUTEIBHBIX 33/IaHUN;
o oOydJaromuecst YCIIENTHO BBICTYNMAIOT HAa BHENIHWX W BHYTPEHHUX KOH(PEPEHIHSIX |
OJIUMITHAIAX;
o oOyuaromuecs CIOCOOHBI CaMOCTOSITENIHO OpraHu30BaTh paboTty HaJ
HCCIIEI0BATEIILCKAM TIPOCKTOM;
o oOydJaromuecss 3auHTEPECOBaHbl B HM3YyYCHWH €CTECTBEHHBIX HAyK W H3Y4YaloT
JOTIOTHUTEIBHBIA MaTepuaj B CBOOOIHOE BpeMsi;

o

HUTOroBbI KOHTPOJIb
BBIINIOJTHCHUE U 3alllUTa HHANBUAYAJIBbHBIX UCCIICA0BATCIbCKHUX ITPOCKTOB,
IIOATOTOBKA OTYETOB O NPOBCACHUHY NMHANBUAYAJIbHBIX UCCIICAO0OBATCIBCKUX IIPOCKTOB,
MPOBECHUE 3aYETOB 10 U3YYCHHOMY TEOPETUUYECKOMY MaTepuainy (BO3MOKHO OCBOOOXK/ICHHE B
ClTydae yCIIeITHOTO BBICTYIUICHUS Ha MTPO(HIbHBIX KOHPEPESHITUAX B OJTMMITHAIAX);
IIPOBCACHUEC 3a4YCTHBIX J'Ia60paT0pHBIX pa60T II0 M3Y4YCHHBIM METOJaM pa6OTI>I COIITHYCCKHUM
MHUKPOCKOIIOM MW  TEXHHKEC 0e30IIaCHOCTH  BBIIIOJHEHUS (bl/ISI/ILIeCKI/IX n XUMHWYCCKHUX
OKCIICPUMCHTOB;
IIPOBCACHHUC 3a4YCTHBIX J'Ia60paT0pHBIX pa60T 110 U3YYCHHBIM METOJaM pa6OTI>I CO CKaHUPYHOIIUM
30HJOBBIM MHKPOCKOIIOM M TEXHHUKEC 0€30I1aCHOCTH BBINOJIHEHUS (bI/ISI/I‘IeCKI/IX N XHUMHUYCCKUX
OKCIICPUMCHTOB;

Bo3moxkubie popmbl pUKCALUN Pe3yJIbTATOB

[legarornueckoe HaOMIOAEHUE

«Kapra ydera TBOpUYECKMX IOCTH)KCHUW ydamuxcs» (y4acTHe B KOHIEPTaxX, Mpa3IHHUKAX,
(dhecTuBaAIIAX);

Ankera s poautenedl  «OTHOLIEHHE POJUTEIBCKOW OOIIECTBEHHOCTH K  KadeCTBY
00pa30BaTeNIbHBIX YCIYT M CTEHCHb YIIOBJIETBOPEHHOCTH OOPa30BaTEIbHBIM MPOIIECCOM B
00bCAMHECHHUM,

Ankerta s yyamuxcs «/3ydeHne nHTepeca K 3aHITHIM y ydaiuxcs 00beTMHEHUS;

braHku TeCTOBBIX 3a/IaHUil 110 TEMaM MPOTPaMMBbI;

Buneosanucu u gotorpaduul BEICTYIJICHUH KOJUICGKTUBA, YY4AaCTHUS B COPEBHOBAHHSX, BBICTABKAX
U T.IL;

MeTozmqecmle MaTepualbl
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http://www.nanometer.ru - caiiT HaHOTEXHOJIOTHUECKOTO coobmecTBa «HanomeTp»
http://www.nanorf.ru/ - sxypaan «Poccuiickie HaHOTEXHOJIOTH I
http://window.edu.ru/ - equHOE OKHO J0CTyIa K 00pa3oBaTEIbHBIM pecypcam
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IIpnaoxenne Ne 1.
IMPOTOKOJI PE3YJIbTATOB OCBOEHUS TIPOI'PAMMBbI

Ilenaror:
Oopa3oBaTe/ibHasi NporpamMma:
Cpok peanuzanyuy NporpaMMmbi:

IlepBrlii roa 00yyeHus
YueOnsblii rog 20 120

PUO ysammxcst BUJI KOHTPOJIAA
TEKYIIUN HUTOT'OBBIN
ITapamerpsl olleHKH YpoBenn ITapameTtpel oneHKH Yposens
one OLICHKA noc OLICHKA OLICHKA noc
HKA TeCTa |TBOPYECKHX pafor | emeHne TecTa | TBOPYECKHX padoT eleHne
RAHATHI RAHATHIA

Bricokuii ypoBeHb (4en.)

Cpennuii ypoBeHb (den.)

Huskuii ypoBens (4en.)

IMOAITNCH ITENAT'OT'A:




Bropoii rox oGyuenus
Y4eOnsblii rog 20 120_

DOUO yyamuxes BUJ KOHTPOJIA
TEKYIIUN HUTOTI'OBBIN
IIapamerpsbl oneHKH Yposenn ITapameTtpsl ouneHKH Yposenn
oue OLICHKA noc OLICHKA OLICHKA noc
HKA TecTa |TBOPYECKHX padoT | eleHue TecTa | TBOPYECKHX pador eleHue
2AHITUI RANITUIL

Beicokuii ypoBeHb (uel.)

Cpennuii ypoBeHb (4el.)

Huskuit ypoBens (4en.)

MOAITNCB ITEAATOT'A:
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