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1 NudopmanmonHast KapTa nporpamMmmsl

HanmenoBanue yupexaeHus

ABTOHOMHasI HEKOMMeEpUEecKasl OpraHu3anus
JIOTIOTHUTEIBHOTO 00pa3oBaHus «JleTckuil TexHomapk
«KBanTtOopuym» B r. HEeBUHHOMBICCKE»

AJnpec yapexaeHus

CraBpononbckuii kpaid, . HeBunHoMBbICCK, yi1. benoso 4b

®UO 10

Croiniko Kcenust CepreeBna

HasBanue nporpammsl

«HanokBaHTyM. YTi1yOJeHHBIH MOAYIIb»

Tun nporpamMmsl

JononHuTtenbHas oOliepa3BUBaroIas

Hanpasnennoctb

EcrecTBHHO-Hay4yHas

Cpok peanuzanuu 1lron
OO6uuit 00beM nporpamMmsl B 144
qJacax
[eneBas aymutopust 14-18 ner
00yJaronmxcst

AHHOTaIUA IPOTrpaMMBbl

[IporpamMma BBITIONHSIET Kak 0Opa3oBaTeIbHYIO, TaK U
poOPUEHTAIIMOHHYIO POJb W TO3BOJISACT yYaIeMycst
npuobpectu  0a30Bble  KOMIIETEHIIMM B 00JIacTH
HAaHOTEXHOJIOTMM W CMEKHBIX HAayK | HamlpaBJICHUH.
IIporpamma wHamnpaBnenuss HaHOKBaHTYyM OXBaThIBaeT
0071aCTH, CBSI3aHHBIE C XUMHEH, XUMUYECKOM TEXHOJIOTHEN,
MaTepuajIoBeACHUEM, MEAWIIMHOW, OHOTEXHOJIOTHSIMU,
3JIEKTPOHUKOM U T.I.

[Iporpamma MO3BOJISIET MTOBBICUTh MHTEpEC
oOyyaronuxcss K HM3yYEHHUIO MPEIMETOB XUMHYECKOIO M
€CTECTBEHHOHAay4yHOTo MpoQuisi 4Yepe3 OCBOEHHE psaa
JTUCLUIUIMH, HE pacCMaTpMBaeMbIX B 0a30BOM IIKOJIBLHOM
Kypce (pusmueckas XUMUS, MaTepuaioBeIeHUE,
KpUCTaJUIOTpadusi, TEXHOJOTHS IJICHOYHBIX MOKPBHITHII), a
TaKKe  4Yepe3  BeleHUEe  y4eOHO-UCCIIeOBATEIbCKOMN
JEATEIbHOCTH B paMKax ITUX JUCLUTLINH.
OOpazoBarenbpHas MporpaMMa BKIIOYAeT HCHOJb30BaHUE
COBpPEMEHHOTO 000pynoBaHusa. OO0yyaroniecs: 3HaKOMSITCS
CO CBOICTBaMHM HAHOMAaTEPHAJIOB, OCOOCHHOCTSIMH HUX
MOJTY4YEHHUS, MIPUMEHEHUEM HaHOMaTEepHaJIOB B
MPOMBIIIJICHHOCTH U B OBITY.

[Tnanupyemblie pe3yabTaThl
(KOMITETECHIINH)

B xoze yueGHOrO mpoiecca ydamuecs OyayT pa3BUBaTh
CJICAYIOIINE KOMIIETEHIUH:
YMEHHUE HaXOAUTh HY)KHYIO HH(OPMAIUIO; BEIPAOOTAIOT
KPUTUYHOCTb MBIIIEHUS, HEOOXOIUMYIO TSl OLICHKH
HailileHHO! MH(OopMaIK; KOMMYHUKAaTUBHOCTb, YMEHUE
paboTaTh B KOMaH/ie; yMEHHE peliaTh MOCTaBICHHbIE
3aJaud ¥ HaXOJUTh ONTUMAIIbHBIN MyTh JUIS UX PELICHHUS;
HaydaTcsi paboTaTh Ha MUKPOCKOIIMYECKOM M BECOBOM
000pyIOBaHUU; JJAOOPATOPHBIX YCTAaHOBKAX.




2 TlosscHuTeIbHAs 3ancKa

JlononHuTenbHas 0011e00pa3oBaTesibHas 00IIepa3BUBaIOLas MporpaMma
«HanokBaHTyM. YriyOneHHbIH MOAYIbY» pa3paboTaHa B COOTBETCTBUH C:

- @enepanbubiM 3akoHOM Poccuiickoit @eaepauun ot 29.12.2012 r. Ne
273 «O0 o6pazoBanuu B Poccuiickoit ®enepanuu» (B pen. DeaepanbHbIX
3akoHOB OT 03.07.2016 Ne 313-®3, ot 31.07.2020 Ne 304-®3, ot 14.07.2022 No
295-03);

- Pacnopsxennem IlpaBurtensctBa Poccutickoit @enepaunu ot 04.09.2014
r. No 1726-p «KoHuenuus pa3BUTHS TOMOJIHUTEIbHOTO 00pa30BaHUs I€TEW»;

- IlocranoBnenuem IlpaButensctBa P® ot 18.09.2020 r. Ne 1490 «O
JUICH3UPOBAHUHN 00Pa30BaTEIHLHON JEATEIIEHOCTHY;

- TlocranoBieHneM [J1aBHOTO TroOCYJapCTBEHHOTO CaHWUTApHOTO Bpadya
Poccuiickoit @enepanuu ot 28.09.2020 r. Ne 28 «O0 yTBepk IAEeHUU CaHUTAPHBIX
npaBun CII 2.4, 3648-20 «CaHuTapHO-3MHAEMHUOJIOTHIECKHE TpeOOBaHHUS K
OpraHu3alysM BOCIHUTAHUA W OOY4YEHUS, OTIbIXa W O3JOPOBJICHHUS JETel Hu
MOJIOICIKI;

- Ilpukazom MunucrepctBa oOpa3oBanust CTaBpOIOJBCKOIO Kpas OT
16.02.2023 1. Ne 253-mip «O0 yTBEp>KJI€HUU TUTIOBBIX MOJIEIECID»;

- Ilpuxkazom MunucrepctBa npocsemienuss PO ot 27.07.2022 r. Ne 629
«O6 ytBepxkaenun Ilopsigka opraHumzaldyd M OCYIIECTBICHHUS 0Opa3oBaTEbHOMN
JESITeIbHOCTH TI0 JAOMOJHUTEIBHBIM 00111€00pa30BaTEeIbHBIM IPOrpaMMamy;

- Ilpukazom MunncrepctBa npocsemienus PO ot 03.09.2019 r. Ne 467
«O6 ytBepxknenun llenmeBoit Mojenu pa3BUTUS CHUCTEM JOMOJHHUTEIBHOIO
o0Opa3oBaHUs JIeTCHY;

- Ilpuxazom MwunoOpHayku Poccum ot 23.08.2017 r. Ne 816 «O6
yrBepxkaeHun Ilopsaka TpuUMEHEHUs OpraHu3alUsMH, OCYIIECTBISIOUMMHU
00pa30BaTEIbHYI0 JEATEIBHOCTh, JJEKTPOHHOTO OOYYeHHUs, AMCTAHIIMOHHBIX

00pa3oBaTeIbHBIX TEXHOJIOTUIN MPU PeaTU3ali 00pa30BaTEeIbHBIX IPOTPAMM;



- [Ipukaszom MuHucTepcTBa Haykd M Bbicuiero oOpa3zoBaHus Poccuiickoit
®enepanuu, Munncrepersa npocsenieHus Poccutickont @enepanuu ot 05.08.2020
r. Ne 882/391 «OO06 opraHuzalud H OCYIISCTBICHHH 00Opa30BaTEIbHOM
NesTENbHOCTU IPU ceTeBOM (hopMe peann3annu 00pa3oBaTeIbHbIX IPOTrpamMm»;

- Ilucepmom MunoOpHayku Poccum ot 18.11.2015 r. Ne 09-3242 «O
HarpaBieHuu uHpopmamuu» (BMecte ¢ «MeToAMYeCKUMH PEKOMEHAAIMAMU T10
NPOEKTUPOBAHUIO TOMOJHUTEIBHBIX OOLIEPA3BUBAIOUIUX MPOTPAMM.

-Ycrapom AHO  JIO  «Jlerckuit  TexHomapk  KBaHTOpHym».

JlononHuTenbHas o0Iepa3BUBalolias Mporpamma (Jajee —mnporpamma)
UMEEeT Hay4YHO-TEXHMYECKYI0 HaIpaBJIC€HHOCTb M HallpaBjeHa Ha TMOJy4YeHue
0Oy4YaromMMHCS TEOPETUYECKUX 3HAHUN B OOJACTHM HAHOTEXHOJIOTMH M XUMUH, a
TaK)Ke MPaKTUYECKUX HABBIKOB B 00JIACTH CO37aHusl HaHOMaTepuanoB. [Iporpamma
COCTaBJICHAa Ha OCHOBaHMM MeToAuYecKux matepuasioB ®I'AY «DoHI HOBBIX
bopm pa3BUTHUSA o0Opa3zoBaHu, peaHa3HAYECHHBIX U1t
UCITOJIb30BAHUSI HACTABHUKAMHM CETH JETCKUX TexHomapkoB «KBaHTOpuym», H
B COOTBETCTBUH C OCHOBHBIMM HOPMATHBHBIMU IOKYMEHTAMMU.

AKTyalnbHOCTh MpPOrpaMMbl OOYCJIOBJIEHA HMHTEPECOM K HaHOPa3MEPHBIM
CUCTEMAaM, TO €CTh CUCTEMaM, OAUH M3 KOMIIOHEHTOB KOTOPBIX HUMEET pa3Mep,
nexanuidi B guamazone 1-100 uM. Bompockl co3maHus W IPUMEHCHHS
HAaHOpPA3MEPHBIX MAaTEepUaJIOB CTAHOBITCS BCe OoOJee AaKTyallbHBIMH IO Mepe
pa3BUTHS TCHACHIMM MHHUMH3AIUA TEXHUYECKUX U  HHGPOPMAIMOHHO-
TEXHUYECKUX CUCTEM U OOpETEeHUS UMH MPUHIIUITHATEHO HOBBIX (DYHKIIMOHATHHBIX
xapaktepuctuk. Ha paHHOM »3Tame TEXHUYECKOrOo Pa3BUTHUSL UYPE3BbIYAITHO
BAKHBIMU U MEPCHEKTHUBHBIMU SIBJIAIOTCS TEXHOJIOIMM CHHTE3a W MPOU3BOACTBA
HaHoMarepuaioB. HakonuBmIMIiCS ONBIT MO  CHUHTE3y  HAHOYACTUIL U
CO3IaHUI0 MaTEPHAJIOB HA X OCHOBE, a TAKXKE IMPOrpecc METOA0B U HHCTPYMEHTOB
WX JUArHOCTUKH TO3BOJISET MPOBECTH 000OIMEHWEe M HAMETUTh MYTH TOWCKA
HOBBIX PEIIEHUM B 3TOM MHHOBAIITMOHHOW 00J1aCTH 3HAHUM.

B pamkax oOyuenus y oOyuaromuxcs (GOpMUPYIOTCS 3HAHUSA O METOJIaX U

TCXHOJIOIHAX IMOJYYCHHUSA HAHOIIOPOIIKOB, HAHOCJIOCB, B OCHOBC KOTOPBIX



JexaT pa3auuyHble Quznueckue U PU3NKO-XMMHUYECKHE mpolecchl. B HacTosiee
BpEMSI B MUPE MPOUCXOAUT TEXHOJIOTUUECKAS PEBOJIIOLINS, CBSI3aHHAS C PA3BUTHUEM
Y BBIXOJIOM Ha PHIHOK HAHOTEXHOJOTUN, «yMHBIX» MaTE€pPUaJIOB, HOBBIX MPUOOPOB
1 JICKAPCTBEHHBIX BEIIECTB, MHHOBAIlMU B KOTOPBIA MOTYT JaTh HOBBIC 3HAHUS,
JOCTMKEHUSI BO MHOTMX OTpaciiX HAyKd M MPOMBIIUIEHHOCTH. /[ 3Toro
oOydaromMMcsl  Ipeajaraercss OCBOUTh OCHOBbI ~ HAHOTEXHOJIOTMM  4epe3
JIEKIIMOHHBIC, TPAKTUUECKUE U JTaOOPATOPHBIC 3aHATHUS, a TAKKE Yepe3 MPOCKTHYIO
NeATeNIbHOCTh. B Tmporiecce mNpoBeneHUS 3aHATUNH OO0ydYaroniuecs JIOJKHBI
MOJIYYUTh HABBIKM MOUCKAa WH(OpPMAIMKU MO WHTEPECYIONEeH TeMaTHKe, PEeIICHUs
MOCTABJICHHBIX 3a7]a4, a TaKKE BBIMOJHUTH MPOCKTHYIO pabOTy MO BHIOPAHHOM
TeMaTtuke. B mporecce mosydeHus 3HaHWM OOy4arolIvecss HaydaTcsl MPaBUIBHO
CTaBUTHh IICJIM, TUIAHUPOBATh HauOoyiee palMOHAIBHBIE TYTH HMX JTOCTHXKEHUS,
BbIPAOOTAIOT HABBIKM CAaMOOPTaHU3aIUu U paboOThl B KOJUJIEKTUBE, HEOOXOIUMBbIC
JUIsl pELICHUS TIOCTABJIEHHBIX 3a/1a4, HAy4aTCsl JOCTUIaTh MPAKTUYECKU 3HAYUMBIX
OOIIIECTBEHHO TIOJIE3HBIX PE3YIbTATOB, MPUMEHSITh HMHXXEHEPHBIE TOJIXOIbI B
pEUIEHNH TOCTABJICHHBIX 33/1a4.

HampasienHocTh 00pa3oBaTesIbHON TPOrPaMMBbl — €CTECTBEHHOHAYYHAs!.

HaHoTexHonornun — akTUBHO pa3BUBAIOIIMECS HAPABICHUE COBPEMEHHOM
HAay4YHOU MBICIH. Pa3paboTku B JaHHON 00JaCTH IMO3BOJISIIOT PEIIaTh IIMPOKUIN
KPyr BOMNPOCOB, CBSI3aHHBIX C CO3/IaHUEM HOBBIX MaTepHalioB, OOJIAAIONIUX
HEOOBIYHBIMHU TIOJIC3HBIMH CBOWCTBAMH, B TOM YHCIIC JIEKAPCTBEHHBIX MPENapaToB
u OMoMarepuanoB, MHKPOIJICKTPOHHBIX KOMIIOHEHTOB, C HCIOJIb30BaHUEM
COJIHEYHOM JHEPIUU; C OXPAHOUW OKPYXKAIOLIEH Cpelbl M 3J0POBbs YEIOBEKA; C
MOBBIIIEHHEM S()PEKTUBHOCTH CEIBCKOXO3SHUCTBEHHOTO U MPOMBIIUICHHOTO
MIPOU3BOJICTBA; C OCBOCHUEM TIIYOMH OK€aHa M KOCMHYECKOT0 MPOCTPAHCTBA.

OCHOBHbIE MPUHIUIIBI, JIEXKAIIME B OCHOBE peaju3alliu MNpPOrpaMMBbl,
CIIEAYIOIIHNE:

1) TlpuHOMI AKTUBHOCTH YyYaIlIerocs, JWYHOCTHO-OPUEHTHUPOBAHHBIN

IIoAXO.



OTBETCTBEHHOCTH 32 UTOTH PAOOTHI 1O MPOTPAMME BO3JIAracTCsi HE TOJIBKO
Ha TIeIaroroB, HO M Ha oOydyarommxcs. B pamkax peanusanun o6pa3oBaTEIbHOTO
mpolecca co3laercs cBoOona BbIOOpa MHAMBUAYAIBHOH 00pa3oBaTeIbHOM
TPAaeKTOPHH, KOTOpas pealu3yeTcss 3a CUYeT WHIWBUIYaNbHBIX 3aHATUN TIO
BHIOpAaHHOMY  HAmpaBICHUIO  MPOEKTHOH  ACSITENbHOCTH,  BBITIOJTHEHHS
WHIUBUYJTbHBIX WU TPYIIOBBIX 3aJaHUN.

2) IIpuHIUI CHCTEMHOCTH.

OOydeHHne TPOWCXOMUT B pPaMKaxX BBITATHUBAIONICH 00pa30BaTENbHOM
MOJICIM, KOTJIa Ha KaXIOM OJTame ydJamemycs cooOaercs MHHUMAaJIbHO
HEOOXOMMBIH ISl IEpexo/ia Ha CIeNyIOLUuid ypoBeHb 00beM 3HAHUM, YMEHHUHN U
HaBBIKOB.

3) KOMIEeTeHTHOCTHBIM MOAXO0J W OPUCHTUPOBAHHUEC HA MPAKTUYCCKYIO
TS TEILHOCTb.

[Iporpamma CcOCTOMT M3 TOCHEAOBATEIBHOCTH KEWCOB — MPOOJIEMHBIX
CUTYalllii, B XOJI€ PEIICHUS KOTOPBIX ydalluics MpUoOpeTaeT KOMIIETEHIIMU ABYX
tumnoB. ['mbkue HaBbiku (soft skills) — yHHMBepcanbHBIE KOMIETEHIIUH, KOTOPHIC
OyIyT TIOJIE3HBI B JIFOOOW 00JIaCTH NIESITEIBHOCTH (MIOUCK U aHAIW3 WH(OpMAaINH,
KOMMYHHUKAaTUBHOCTb, YMEHHE paboTaTh B KOMaHje U T. 1.). [Ipodeccrnonanpubie
HaBBIKM — KOHKPETHBIC 3HAHHS W HaBBIKHM, a TaKXe MeTojojoruyeckas 0aza u3
JAHHOM 00J1acTH e TEIHHOCTH.

4) [TpuHIHIT BAPHATHBHOCTH.

Copeprxkanre porpaMMbl, B YaCTHOCTH TMOCJIEI0BATEILHOCTh TEM 3aHSATUI
U KEMCOB MOXET BAapbUPOBATHCS B 3aBUCHUMOCTH OT TEKYIIEH IMEAArOruyeCcKou
curyaiuu. Jlyis Oojnee KayecTBEHHOI'O MPENOJHECEHUs Marephaja K BEJIECHHUIO
HEKOTOPBIX 3aHSATUH MOTYT TPHBICKATHCA Y3KHE CHCIHAINCTHl U3 PEATHHOTO
CEKTOpa SKOHOMHKH, YUCHbIE, TOCCITY>KaIlINe WU MPENoJaBaTeNd By30B.

5) IIpuHIHIT THIOTOPCKOTO COMPOBOKACHUS O0yUCHHS.

B3aumooTHOMIEHUST 00y4JalOMUXCs W TEJAaroroB CTPOSITCS IO MPUHITUAITY
TBIOTOPCTBA, a He MeHTopcTBa. [loag THIOTOPCTBOM TMOHUMAETCS TaKoe

COMNPOBOKJEHUE 00pPa30BATEIBLHOIO MPOIIECCa, MPU KOTOPOM peaIu3yeTcs



WHIUBUAYyaJIbHas 0Opa3oBaTelibHasg TPAeKTOpUA JUIsl KaXKJIOro Y4Yallerocs c
YYETOM €ro ICHXOJOTMYECKHX OCOOCHHOCTEHN, U OTAEIbHOE BHUMAHUE yIENsIeTcs
BOCIIUTATENBHON (DYHKIIHH.

6) [IpuHIMT KOMMYHUKATUBHOW HANPABICHHOCTH U TPYIIIOBOTO PEIICHUS
[IOCTABJICHHBIX 3a/1a4.

B xone ocBoeHus mporpaMmbl yrop cjellaH Ha pabdoTy B MaJbIX IpyINax,
4TO, C OAHOM CTOPOHBI, 00ECTIEYUT BOBIEUEHHOCTb KaXKJI0T0 B MPOILIECC, a C IPYron
CTOPOHBI, OyJIeT CIIOCOOCTBOBATh PAa3BUTHIO HABBIKOB KOMaHIHOM pa®oThl. JItoObIe
HECTaH/JAapTHbIE YUeOHbIE CUTYAIIMH Pa3peIlaloTCs MyTeM AUaora.

7) TIpyHIMIT KOMITJICKCHOW pean3aliy 3a/1a4 00ydeHUs..

[Iporpamma He pasgeneHa IO TUIY 3aJad  Ha 00pa3oBaTeNbHBIC,
pa3BUBalIlUe U BocnuTaTenbHble OJoku. Kaxmoe 3aHsATHE CHOCOOCTBYET

PCHICHUIO KaXXA0I'0 TUIIA 3a4a1.



3 Lenu 1 3aaa4u nporpamMmsl

Iear mnporpamMmbl: TpuUBICYb OOYYAIOIIUXCS K HCCIEIOBATEIbCKOMH,
M300peTaTeIbCKOM, HAYYHOM W MHKEHEPHOU NEATEIbHOCTHU, CO3JaHHE YCIIOBUM
JUIL  OBJAQJCHUS  IIKOJbHHUKAMH  COBPEMEHHBIMU  TNPEACTABICHUAMH O
HaHOMaTepuajaX U HaHOCHCTEMAaxX, a TaKkKe BO3MOXXHOCTSMH HMX HUCIIOIb30BaHUS
P CO3JJaHUM HAYKOEMKOH MPOTYKITUH.

OOGOCHOBAaHHOCTh B HW3YYEHHHM TMPOTPAMMBbI BbI3BaHA CIEAYIOIUMHU
OpUYMHAMHU:  3HAYUTEIIbHOM  HAyYKOEMKOCTBIO  TMPOILECCOB  pa3pabOTKH U
U3TOTOBJICHUSI TIPOAYKIIMM U3 HAHOCTPYKTYPUPOBAHHBIX MATEPHAIOB; HOBU3HOU
HAy4HBIX Pa3pabOTOK M OOJIBIIMMHU PUCKAMH TIPU OIeHKE A()PEKTUBHOCTU UX
UCIIOJIB30BaHUSl  JUIsI  CO3JaHUSA  KOHKYPEHTOCTIOCOOHOW  HAHONPOAYKIIWU,
HEOOXOAUMOCTBIO OTCIIC)KMBATh IOCTOSSHHO H3MEHSIONIYIOCS KOHBIOHKTYPY Ha
PBIHKE HAaHONIPOAYKIMN U HAHOTEXHOJIOTUM.

3amauyu nporpamMmbl (Yri1y0JieHHbII YPOBEHD):

Jluunocmmuuwie:

— (dopmupoBaHue 00IIECTBEHHOW aKTUBHOCTH JIMYHOCTHU, TPAKIAHCKON
NO3ULINY;

— pa3BUTHE TOTPEOHOCTH B  CaMOpPa3BUTUHU, CAMOCTOSTEIHHOCTH,
OTBETCTBEHHOCTH, AKTUBHOCTH;

— (opmupoBaHUEe KyIbTYphI OOIIICHUS 1 TIOBEJICHUS B COIUYME.

— pa3BUTHE YMEHUW apryMEHTUPOBAHO OOOCHOBBIBATH W OTCTaWBATh
BBICKa3aHHOE CYXEHHUE, OLIEHUBATh U IPUHUMATD CYKICHUS IPYTHUX.

Memanpeomemmnuvie:

— YBEpEHHas OpHUEHTaluds B Pa3IUYHBIX OTpPACIAX COBPEMEHHOTO
€CTEeCTBO3HAHUS;

— TpuoOpeTeHHe CIIOCOOHOCTH OBICTPOTO OCBOCHHUS HOBBIX
MHCTPYMEHTAJIbHBIX U TEXHUUYECKUX CPEICTB;

— (QopMHpoBaHHE Yy IIKOJIBHUKOB CHUCTEMHBIX 3HAaHMM O MeToJax H

TCXHOJOIuAX  IIOJYYCHHA  HAHOPA3MCPHBIX CHUCTCM M HX Hp&KTH‘-ICCKOfI



peanm3anMu  Ha  TOPEANPHUATHAX I TIOBBIIICHUS  YCTOWYUBOCTH U
KOHKYPEHTOCTIOCOOHOCTH WHHOBAIIMOHHOTO OM3HECa;

— (opmupoBaHHe y MIKOJLHUKOB CHUCTEMHBIX 3HAaHUH O (U3HUECKHUX
OCHOBaX, WHCTPYMEHTAJIbHBIX NPHUHIMIAX M JHATHOCTHYCCKUX BO3MOMKHOCTSIX
METOJ/IOB CKaHUPYIOIIEH 30HI0BOH MHUKPOCKOITUHU, CIIEKTPOCKONUU U JUTOTrpaduu
(C3M ClJI), saBusromerocss OAHUM U3 0a30BBIX METOJOB COBPEMEHHOM
HAHO/IMarHOCTHKH.

Obpa3zosamenvhble (npeomemuule):

— 3HAKOMCTBO IIKOJBHUKOB CO 3HAHUSMHU B 00JIACTH HAHOTEXHOJIOTHA;

— OCBOCHHE IIKOJbHUKAMH TEPMHUHOJIOTMM ¥ OCHOBHBIX ITOHSTHH,
CBSI3aHHBIX C HAHOMAaTepUaIaMU ¥ HAHOTEXHOJIOTHSIMHU;

— OCMBICJICHHEC IIKOJbHUKAMH OCHOBHBIX OTJIMYUTCIIBHBIX OCOOCHHOCTCH
MaTEPHAJIOB, HAXOAIIUXCS B HAHOCOCTOSIHUY;

— pa3BUTHE IMI03HABATEIIFHOTO WHTEpeca K TMPOCKTHON esATEIbHOCTH,
PEIIeHUI0 N300pETaTeNLCKUX 3a1a4, HAYYHO-TEXHUIECKOMY TBOPYECTBY;

— 3HAaKOMCTBO C TIPAaKTHYECKOM MaTeMaTHUKOW; H3y4YeHHE OCHOB
KOMOWHATOPUKH, TCOPUU MHOXKECTB, MATEMATHIECKOW JIOTUKH, H3yUCHHUE U pacdeT
TEOPHUH BEPOSITHOCTH; OCBOCHUE TEOPUH Tpad)oB M MOUCKA KpaTyakIiero myTH;

— (dopMHpOBaHWE YMEHHH TMPOBEICHUS MAaTEeMAaTUYCCKUX pPacUeTOB C

IIOMOLIBIO ITPOTPAMM.



4 ConeprxaHue NporpaMMbl

HanmenoBanue Teopernueckas 4acTb IIpakTrueckas yacTb
TEMEI
Bsoanoe enu n 3agaun nporpamMmel. | DKCKYpCHUSI IO TEXHOMAPKY
3aHATHE Texnuka  0€30MacHOCTH B
nabopatopun HanokBantyma

Monyns 1 | IlonsTue HaHOOOBekTa, | Keiic Ne 1. «Omnpenenenue paznuuus
«BBenenue B | HAHOMaTepuaa, CBOWCTB Makpo M HaHOOOBEKTOB Ha
HAHOTEXHOJIOTUU | HAHOTEXHOJIOTHH. Ucrtopus | mpumepe xenesay.
» pa3BUTHSL. Ouznueckue | Keiic No 2. «M3ydeHre OaKTEpHUITHTHBIX
24 qaca MIPUYHHBI crenu(uKy | CBOMCTB Ha TpUMEPE HAHOYACTHI]
16/8 HAHOYACTHII u | cepeOpar.

HaHOMAaTepHUaJoB.

Knaccuduxanus

HaHOMAaTepHaJoB. Ob6nactu

MIPUMEHEHHUS] HaHOMAaTEpPHUaJIOB.

I'eomeTrpuueckoe CTpOEHHUE

HaHOCTPYKTYp. MexaHndeckue

CBOWCTBA. Tepmuueckue

CBOIICTBA. Peaxknmonnas

CITOCOOHOCTb. MarauTtHeie

CBOMCTBRA. OnTuueckue

CBOMCTRA. Karanutnueckue

CBOMCTRA.
Monayns 2 | T'azodaznbrit cuntes. | Ketic Ne 3. «llonmydeHne MarHUTHBIX
«OCHOBHEBIE IIna3sMOXUMHUYECKHM  CHHTE3. | JKUJKOCTEH, COCTOSAIINX M3 HAaHOYACTHI]
METOIbI u | Ocaxnenne u3 KOJUIOMAHBIX | MarHeTuta FesOg».
TEXHOJIOTUH pacTBOPOB. Tepmuueckoe | Keitc Noe 4. «Mertonsl moaydeHus
MIPOM3BOICTBA paslioKeHne Y | HAHOYACTHII U3 KOJUIOUIHBIX paCTBOPOB.
HaHOCTPYKTYPHUDP | BOCCTAHOBJICHHE. [TonyyeHne  HAHOYACTHI[  JTUOKCHJIA
OBaHHBIX JleToHAIIMOHHBIN CUHTE3. | MapraHiia, Hoauaa cepeopay.
MaTepHaIoBy MexaHOCHHTE3.
24 gaca Kpucrammmzamms.
14/10 DIEKTPOXUMHUYECKUE METO/IBI.

Jlutorpaduueckre METOIbI.
Moayib 3 | YcrpoiicTtBo u npunHiun | Keiic Ne 5. «M3rotoBneHue 30H70B IS
«OCHOBBI paboThI CKaHUPYIOILIETo | CKaHUPYIOIIEH 30HI0BOM
CKaHUpYIoLIei 30HI0BOTO MHUKPOCKOTIA. | MEKPOCKOTIHH.
30HJ0BON Jlutorpadus. [Tonyuyenue | Keiic Ne 6. «HccnenoBanue
MHKPOCKOTIIHH, HAaBBIKOB paboThI Ha | IOBEPXHOCTH TBEPABIX TEJI METOIOM
CHEKTPOCKOIIUU | CKAaHUPYIOIIEM 30H/IOBOM | CKaHUPYIOIIEH 30H10BOM
U TuTOorpadum» MUKPOCKOTIE. MHUKPOCKOTIHI.
24 gaca Keitic Ne 7. «Cozmanme MHKpPO U
12/12 HaHOCTPYKTYP METOJOM JINTOrpadum».
Monyns 4 | Ontuueckass  cnekrpockonus. | Keiic Ne 8. Ompenenenue 3aBUCUMOCTH
«OCHOBHBIC Nudpakpacnas CKOpOCTH oceJlaHus MHUKPO u
METO/IbI CHEKTpOCKoMus. Pe30HaHCHBIE | HAHOYACTHI] OT UX pa3Mepar.
HAHOJWArHOCTUK | METOABl. MeToapl  aTOMHO-
Y MaTEpHAJIOB» CHJIOBOM MUKPOCKOTIHH.

24 gaca

HpOCBe‘{I/IBaIOH_[aH u




18/6

CKaHHpYIOWIasi  AJIEKTPOHHAS
MHKpPOCKONHUsA. PeHTreHoBckue
T(paKIMOHHbIE METOJBI.
CenumeHnTanus.
AnCOpOIOHHBIE METO/IBI.

HroroBeiit
JIOKJIaT

44 qaca
4/20/20

[Ipoekr. JKW3HEHHBIA LMK
MPOEKTA. [To3unun B
IIPOCKTHOM KOMaHJIE€ U BOKPYT
Hee. Upesmnpoexra.

Yro TaxKoe
npobnema?llocTanoBKa
npobnembl. TemaTuzanust OT
MpoOJIEMBI HPE3yIbTATOB.

Creunduka OTIpeeNIeHuUs
TEMbl B TMPOEKTaX pa3HbIX
THTIOB. OO6pazoBarenbHbIC
pe3yNbTaThl B MPOCKTAX.

OKCIEPUMEHT B
HCCIE0BATEIHCKOM TIPOEKTE B
MpeAMETHOM oOnactu
HaHoTexHonoruu. O6paboTka u
MPEACTaBICHUE  PE3YyIhbTaTOB
IToaroroBka K JIOKIaay:
3armura: myoIuIHOe
BBICTYIUICHUE c

JIEMOHCTpAIUEH.

[IpoextHast pabora. PopmynarpoBka
TEMBI CBOETO IPOEKTA.
Oco0eHHOCTH HHYKEHEPHBIX IPOEKTOB.

[[farm B WHXXEHEPHBIX IPOEKTaX IO

CO3JaHHIO HAHOKOMIIO3UTHBIX
MaTepHaoB.

HccnenoBatenbckue MPOEKTHI:  TEMa,
npoOiema, TUIOTE3a.

HccnenoBarenbckue MPOEKThl HAa CTHIKE
XUMUHU, OUOJIOTHH U (DU3HKH.
MaremaTtnueckue MeToJbl 00paboTKH
AKCIEPUMEHTAIbHBIX PE3YJIbTATOB.




5 Coneprkanue yueOHO-TeMaTHYECKOrO IIaHa

JlanHas oOpa3oBaTelbHas MpOrpaMMa HW3y4aeTcss B TEUYEHHUE OJIHOTO
y4eOHOro roja.
HazBanue nporpammbl: «HanHokBaHTyM (YriayOneHHBIA MOAYJIb).
Boszpact- 14-18 ner.
VYpogenb: bazossriil. Cpok peanuzamnuu: 36 Henenb - 144 yaca, 4 yaca B

HEJIENIO.

HaumenoBanue monayneit O6uee B tom uucne
KOJINYECTBO

qacCoB TCOPECTUYCCKUX | MPAKTUUYCCKUX MMPOCKTHBIX

Brognoe 3ansarue. Lean 4 4 0 0
Y 33JIa49¥ TIPOTPAMMBI.
Texauka 6€30MaCHOCTUB
naboparopuu
HanoxBanTyma

Monayns 1. BBenenue B 24 16 8 0
HAHOTEXHOJIOTHUU

Moayns 2. OcHOBHBIE 24 14 10 0
METOABI ¥  TEXHOJOTHH
MIPOU3BOJICTBA
HaHOCTPYKTYPHPOBAHHBIX
MaTepHajIoB

Monaynb 3. OCHOBBI 24 12 12 0
CKaHUpYIOUIEH 30HJIOBOM
MUKPOCKOTIHH,
CHEKTPOCKOIUU u
nurorpaduu

Moayne 4. OcHOBHbIE 24 18 6 0
METOIbI HAHOIMArHOCTUKHU
MaTepHaJIoB.

Hrtorosslii nokian 44 4 20 20

Uroro: 144 68 56 20




Kanennapusiii yueOHbIN rpaduk

Mecsn HasBanue pasnenos u rem ®dopma 3aHATUA KomunyecTBo yacos
BCET0 | TEOpUs |MIpaKTHUKa
Beonnoe 3ansarue. Llenun u 3ama4y Gecena, mpocMoTp 4 4 0
MPOTPAMMBI. Texuukg Bugeoponuxa,
CeHTSOPE |GesomacHoCTH B XMMHHYECKO MHCTPYKTaX
nmabopaTopun
Monyns 1. BBenieHrue B HAHOTEXHOJIOTHH
CenTs0pb- [[loHsITHE HAHOOOBEKTA, JeKus, 10 10
OxkTs0ps  [HAHOMaTepHana, MPAKTUYECKOE
HaHOTEXHOJOoruu. Mcropus 3amATHE,
pa3BuTHs. OU3NUECKUE TPUIUHBI CAMOCTOSTCILHAS
crieli(pUKN HAHOYACTHI] U
HaHOMAaTepPHUaJoB. pabota
Knaccudukarms
HaHOMaTepuanoB. ObnacTu
MMPUMEHEHNs HAHOMATEePUaJIOB.
Kertic Nel. «Omnpenenenne caMoCTOSTENbHAS 4 4
pa3iu4usi CBOMCTB MAaKpo W paboTa
HaHOOOBEKTOB ~ HA  NpUMEpE
KeIe3ay.
['eoMeTpruueckoe CTpoeHHUE JIeKIus, 8 8
HAHOCTPYKTYp. MexaHnueckue IPaKTHYECKOE
cBoiicTBa. TepMuueckue 3aHATHE,
cBolicTBa. Peakinonnas
CaMOCTOSTEIbHAS
CITOCOOHOCTh. MarHUTHbBIC
cBolicTBa. ONTHYECKHUE CBOMCTBA. pabora
Karanutuueckue cBOMCTRA.
Kelic Ne2. «M3ydeHne| caMOCTOATENIbHA 4 4
OAKTEPUITUAHBIX  CBOWCTB  HQ paboTa
puMepe HAaHOYACTHUIL cepedpay.
Bcero 1acos: 24 16 8
Monaynb 2. OCHOBHBIE METO/IbI M TEXHOJIOTUU MPOU3BOICTBA HAHOCTPYKTYPUPOBAHHBIX
MaTepHaJiOB
OxTsa6pb- |["a3oda3zHbIit CUHTE3. JIEKIIHS,
Hosi6pyr  [[Inasmoxumudeckuii CHHTE3] [pPaKTHYECKOE
Ocaxxmenne U3 KOJUIOWOIHBIX 3aHATHE, 6 6
PAcTBOPOB. CaMOCTOsATeIbHas
pabota
Keiic Ne3. «ITonmyuenue| camocTosiTenbHas 6 6
MarHUTHBIX JKUJIKOCTEH, pabota
COCTOSIIMX W3  HAHOYACTHI]
MaraeTuta FesOg».
Tepmuyeckoe  paslioKeHUE U JICKIIHS, 4 4
BOCCTAHOBJICHHE.




JleToOHAIMOHHBIN CHUHTE3,| MPAKTUYECKOE
MexaHOCHHTE3. 3aHATHE,
CaMOCTOSITENIbHAS
paborta
Keiic Ne4. «MeToapl MoOJIydeHUs] caMOCTOSTEIbHAS 4 4
HAHOYACTUL[ M3  KOJUIOMJIHBIX pabota
pacTBOPOB. [Tonyuenue
HAaHOYACTHUI[ AUOKCHJA MAapraHlia,
iionuaa cepedpay.
Kpucramnmzanus. JIEKIINS, 4 4
SHGKTPOXI/IMI/I‘-IGCKI/IG METO/HI. [IPAKTUYECKOE
Jlutorpaduueckue METOIbI. 3aHSATHE,
CaMOCTOSITENIbHAS
paboTta
Bcero uacos: 24 14 10

Moayie 3. OCHOBBI CKAaHHPYIOIIEH 30HI0BO

1 MUKPOCKOIIUH, CIIEKTPOCKOIIMH U JINTOTpaduu

Hos6pb-
JlexaOpb

YCTpOWCTBO M TPUHIMIT PabOTHI JeKIIHS, 6 6
CKaHHUPYIOUICTO 30HIO0BOIQ| MIPAKTUUECKOE
MHKPOCKOTIA. 3aHsTHE,
CaMOCTOSITETbHAS

pabora
Keiic Nos. «M3rotoBiieHNE CaMOCTOSTENbHAS 4 4
B0HIOB IS CKaHUPYIOLIEH paboTa
30HI0BOM MUKPOCKOTIUI.
Ketic Neé6. «UccnenoBanng caMocToATEILHAS 4 4
[MOBEPXHOCTH  TBEPABIX  Tell pabora
METOJIOM CKaHHPYIOIIEH|
30HI0BOM MUKPOCKOIIHI.
Jlutorpadus. [Tonyuyenue] JeKLus, 6 6
HABBIKOB pa6OTBI HA [IPAKTUYECKOE
CKaHHPYIOILIEM 30HI0BOM| 3aHsTHE,
MUKPOCKOTIC. CaMOCTOSITEIbHAS

pabora
Keiic Ne7. «Co3maHue MHUKPO W CaMOCTOSITEIbHAS 4 4
HAaHOCTPYKTYP METOJI0M pabota
nmaTorpadum.
Mtoro yacos: 24 12 12

Monynb 4. OCHOBHBIE METO/T

bl HAHOJIMATHOCTUKH MAaTCPpHaAJIOB

OnTryeckast CHEKTPOCKOMHSI.
WNudpakpacHas CrieKTPOCKOTIHSL.
Pe3onancHbie METOALI. MeToab!
ATOMHO-CHJIOBOM MUKPOCKOITHH.
[IpocBeunBaromas u

CKaHHPYIOIIas JJICKTPOHHAA

Jlexums, 12
MPAKTHUECKOE
3aHSTHE,
CaMOCTOSITEIbHAS
pabota

12




MUKPOCKONHS. PEeHTreHoBCKue
M paKIIMOHHBIE METO/IBI.

CequMeHTanus. Jlexnms, 2 2
MPAKTHYECKOE
3aHSTHE,
CaMOCTOSITEIIbHAS
pabota
Ketic Neg. OmnpeneneHne caMOCTOSTEIbHAS 6 6
3aBUCMOCTH CKOPOCTH OCEJIaHUs] pabota
MUKpPO W HAaHOYACTHI[ OT MX
paszmMepar.
AJICOpPOIIMOHHBIE METO/IBI. Jleknus, 4 4
TeopeTnueckue OCHOBBI TIPaKTHYECKOE
CEIMMEHTAIMOHHOTO METO A
2! . n 3aHATHE,
aHayn3a. CrocoObl onpeiesieHns
CaMOCTOSITEIIbHAS
CKOPOCTH CETUMCHTAIIHH.
pabota
HToro yacos: 24 18 6
Mapt-Maii[[Ipoext.  JKU3HEHHBIH  LUKJ] Jlexuns, 4 4
npoekTa. [lo3unuu B MpOEKTHOM NPaKTHYECKOE
KOMaHJIe U BOK Hee. Unes
A pyr A 3aHATHE,
[IPOEKTA.
CaMOCTOSITENIbHAS
Uto Takoe mpobaema?
pabora
[IpoekTHas paborta) IlpakTtuueckoe 20 20
DopMyJIUPOBKA TEMBI  CBOErQ 3aHSTHE,
[IPOCKTA. caMOoCTOSATENbHAS
OcobenHoctu WH)XEHEPHBIX] aGoTa
npoekToB. lllarn B MHXEHEPHBIX p
[IPOEKTax o CO3/IaHHIO
HAaHOKOMITO3UTHBIX MaTEPUAJIOB.
VccnenoBaTesibCKlE€  MPOEKTHI:
Tema, IMpoOjema,  THUIOTe3a.
VccnenoBaTebCKUe MPOEKTHI HA
CTBIKE XUMHH, OHOJOTHUH U
(bU3UKH.
MatemaTuueckue METO/IbI
00pabOTKH 3KCIEPUMEHTATBHBIX
pE3yNbTaTOB
[ToctaHOBKA npobnemsl| [IpakTudeckoe 20 20
Tematuzamuss oT mTpoOIEeMbl U 3aHSATHE,
THTaTOB.
pe3Y. 0 CaMOCTOSITENbHAS
Crennuka onpeneseHus! TEMbI B 5
MPOEKTax pa3HbIX TUTIOB pabota

OO0pa3oBaresbHble Pe3yJbTaThl B
[IPOEKTAaX.

JKCIIEpUMEHT B
MICCIIEZIOBATENILCKOM  MIPOEKTE B
[peIMETHOM obnactu

HaHoTexHoJorun. OOpaboTka u

MPCACTABJICHUC PE3YJILTATOB|




[loaroroBka k AOKIJIany: 3aliuTaj
MyOJIMYHOE  BBICTYIUIEHHE  ©
IEMOHCTPALUEH.

toro yacos: 44 4 40

HUTOI'O: 144 68 76

- [Ipn moaroroBke noKiIaga WM IMPOEKTa B MAJOW TpyINIe WIM HHIWBUAYAIBHO B
MIPaKTUYECKON 4acTu 00yYaroIuecs BBIIOJHSIOT 3KCIIEPUMEHTANIBHYIO YacTh MPOEKTa, KOTopas
BKJTIOYAET B ce0s MPOBEJCHNE IKCIIEPUMEHTA, XUMHYECKUX OTIBITOB, TECTUPOBAHHUS ITOJTyYCHHBIX
MaTEepHaJIOB U JIp.



6 Oxuiaemble pe3yabTaThl U CIOCOOBI X TPOBEPKU

O6pa3zoBarenbHas nmporpamMmma JaeT BO3MOXHOCTb KOXI0MY
oOy4aromemMycs OBIaJAETh 3asBJICHHBIMU KOMIIETEHUUSAMHU B TOW Mepe, B KOTOPOI
9TO ISl HEero mpuemieMo. B mpoiiecce OCBOEHMsI MPOrpaMMbl y OOyYarolIuxcs
bOopMUPYIOTCS U Pa3BUBAIOTCS CIAEAYIONUE KOMIIETEHIIUN:

JIn4HOCTHBIE:

— KOMMYHUKATHUBHBIC KOMIIETCHTHOCTH B OOIIEHUU U COTPYAHUYECTBE CO
CBEPCTHHUKAMM U B3POCIBIMU B Mpoliecce o0pa3oBaTeIbHON U COPEBHOBATEILHOM
NEATETBHOCTH.

— MOTHBAIUS K 00Y4eHHIO, TOTOBHOCTh U CIIOCOOHOCTh K CAMOPa3BUTHIO U
caM000pa30BaHNIO HA OCHOBE MOTHBAIIMH K O0YYEHUIO U TTO3HAHUIO;

MeTtanpeaMeTHBIE:

—  YMEHHE CaMOCTOATEJILHO IJIAHUPOBATh MYyTH TOCTHXKEHUSA 1IEIEH, B TOM
YuCJie aJbTepHATHBHBIC, OCO3HAHHO BBIOMpATh Hambosiee FhPEKTUBHBIC CIIOCOOBI
peneHus y4eOHbIX U MTO3HaBaTEIbHBIX 3a]1ay;

—  YMEHHE COOTHOCUTH CBOMW ACHCTBUS C IUIAHUPYEMBIMHU pPE3YyJbTaTaMH,
OCYILIECTBIATh KOHTPOJIb CBOEM JAEATEIBHOCTH B MPOIECCE JTOCTHKEHUS
pe3yibTaTa, OnpeneaTh CIIOCOOBI JSHCTBHI B paMKax MPEIOKEHHBIX YCIOBUHN H
TpeOOBaHUMN, KOPPEKTUPOBATH CBOU JEHCTBHUS B COOTBETCTBUM C H3MEHSIOIICHCS
CUTYaIHEH.

[IpenmeTHBbIE:

—  OCBOEHHE TEXHUK MUKPOCKOIINH;

—  TNIOHMMAHHUE POJIM €CTECTBEHHBIX HAYK U HAYYHBIX UCCJIEJOBAHUN B
COBPEMEHHOM MUDE;

—  3HaHUA O Pa3JIMYHBIX HAMPABJICHUSIX Pa3BUTHUS COBPEMEHHOW XHMHUHU U
HAHOTEXHOJIOTHM, a TAKKE€ CMEKHBIX OTPaCJICl 3HAHUS,

—  TIOJIyYCHHE TPAKTHYECKUX HABBIKOB pabOThl B  COBPEMEHHOM

XUMHUYECKON J1Tab0opaTOpHH.



7 CriocoObl U (hOPMBI IPOBEPKHU PE3YIHTATOB OCBOCHUS MPOTPAMMBI

Buabr konTpOIA:

— BBOJHBIM, KOTOpPbIM MPOBOAMUTCA TEpeJ  HadaloM paboTl U
IIPEIHA3HAYEH Ul 3aKPEIUICHUs] 3HAHUM, YMEHHMU U HABBIKOB II0 IPOUICHHBIM
TeMaM;

— TEKyU[UH, MPOBOJUMBIN B XOJ€ Y4€OHOIO 3aHATHS U 3aKPEIUISIONIETO

3HaHMs 110 ﬂaHHOﬁ TEMC,
—PITOFOBBIﬁ, HpOBOIII/IMBIﬁ IMOCJIC 3aBCPUICHUA BCEH yqe6Hoﬁ MporpaMmeal.

@opMBI TPOBEPKH PE3YJIBTATOB:
- HaOJII0/ICHNE 3a JETHbMHU B IIpoliecce padoThl;
- COPEBHOBAHUS;
- KOHKYPCBI;
- WHJVBHU1YaJbHbIE TEXHUUECKHE POEKTHI;

- KOJNICKTUBHBIC TCXHUYCCKHUC ITPOCKTHI.

(DOpMBI IMOABCACHUA UTOT'OB:
- BBIIIOJIHCHUEC ITPAKTHUYCCKUX BaﬂaHHﬁ;

- TBOPYCCKOC 3a/IaHUC.



8 Metoanueckoe obecrieueHmne

OOpasoBaTenbHas OporpaMma HHTErpUPYeT B ce0e  JTOCTHXKEHUS
COBPEMEHHBIX HAlpaBJICHUI B 00JaCTH XMMHUHM M HaHOTexHoJoruu. Ilporpammoit
MPEAYCMOTPEHO MPOBEICHUE KOMOWHUPOBAHHBIX 3aHSATUN: 3aHATHS COCTOST W3
TEOPETUYECKOM, a TakKKe MPAKTUUYECKOM YacTel, a TakKKe MPOEKTHOU
nestenbHOCTU. [lpym mpoBeeHHMU 3aHATUM MCHOJB3YIOT pa3iuyHble (OPMBI:
JIEKINH, TIPaKTUYeCKrue paboThl, Oece/ibl, KOHPEPEeHIMU, KOHKYPChI, TPOCKTHAs U
UCCJIENOBATENbCKAS ~ JEATENbHOCTh.  3aHMMAasCh IO JAHHOM  IporpaMme
oOy4aromuecs J0KHbI OJYYUTh MEPeIOBbIe 3HAHUS B 00JIaCTH HAHOTEXHOJIOTUH,
a TaKKe CMEXKHBIX 00JIaCTSIX; MPAKTUUYECKHUE HABBIKA paOOThl HA Pa3HBIX BHJIAX
COBPEMEHHOTO  00O0pYyIOBaHUs; YyMEHHE IUIAaHUPOBAaTh U  PEaM30BHIBATH
KOHKPETHBIC UCCIIEIOBATEIILCKUE U IPUKIIAAHBIE 3a]]a4H, IOHUMATh POJb HAYYHBIX
UCCIEAOBAaHUN B COBPEMEHHOM MHPE U 3HAYMUMOCTb MEXIYHApOJIHOIO
coTpyaHuyectBa. [Ipu mpoBeneHUM 3aHATHI HCHOJIB3YIOTCS MPUEMBI U METOMbI
TEOPUU pElICHUsI N300peTaTENbCKUX 3a/1ay, PA3BUTH KPUTUYECKOTO MBIIUICHUS U
APp-

Hns  oOydaromuxcs MO JaHHOM — mporpaMMme  HCIOJIb3yeTcs:
JEMOHCTPAIIMOHHBIM MaTepuall (MPE3eHTAIMK), SJIEKTPOHHBIE 00pa30BaTEIbHBIC
pecypenl  https://stepik.org/course/49565/promo / (HaunocTpykTypHBIE CpeacTBa
JIOCTaBKHM JIEKAPCTBEHHBIX BEIIECTB), U Jp., a TaKK€ pa3gaTOUYHbI MaTepuanl u
HaTJISTHBIE TTOCOOUSI.

[Ipn peanus3auuu DpoOrpaMmbl HUCIOJB3YETCS COUYETAHUE AYAUTOPHBIX M
BHEAyIUTOPHBIX (opM oOpa3oBarenbHOM paboThl. Hapsay ¢ TpaauliMOHHBIMH
WCIIOJIb3YIOTCSl aKTUBHBIE M MHTEPAKTUBHBIE METO/IbI U MPUEMBI, CIIOCOOCTBYIOIINE
Pa3BUTHI0O MOTHBAaLlMOHHOM OCHOBBI IO3HABATEIBHOM JESITEIBHOCTH B IPOLIECCE
peanuzanuu nporpaMmbl. OpraHu3anus caMmOCTOATENIbHOM padoThl 00yYaroOmUXCs
OCYIIECTBIIAETCA KaK I0JI PYKOBOJCTBOM II€Aarora, Tak M C HCIOJIb30BAHUEM
MOJIEIM BHYTPUTPYNMHOBOro medcrtBa M HactaBHUuYecTBa. llemaror opraHuszyet
MoJIlydYeHHe OoOpaTHOM CBSI3M O TEKYIIMX pe3yJbTarax o00pa30oBaTebHOM

ACATCIIBHOCTH BCECX O6y‘—IaIOIlII/IXC$I, Ha OCHOBC HX aHalln3a CBOCBPCMCHHO



KOPpPEKTUpPYET oOpa3oBaTelibHbie TMOAXOJbl B  HAMpaBICHUU  YIIIYOJCHUs

nuddepeHuranuy 1 UHANBUAYATU3ALMH.



9 MatepualibHO-TEXHUYECKOE 00ecIeyeHue

HaumenoBanue monyneu

HaumenoBanue 00s13aTes1bHOT0 000pYI0BaHUS

Monyns 1. BBenenue B
HaHOTEXHOJIOTUU

[Ipsmoit ontrueckuit Mukpockon bu Ontuk — 1 mr.
®doroanmapar Canon EOS 1200D — 1 .

Monyns 2. OCHOBHBIE
METO/IbI i TEXHOJIOTHH
MIPOU3BOJICTBA
HaHOCTPYKTYPHPOBAHHBIX
MaTepHaioB

Ananuntnyeckue BecblHR-100AZG — 1 mir.;

[Ipeunsunonnsie Becol DL-120/A&D DX-120 /CAS CUW-420S
/Pioneer PA114 — 1 mr.;

Jucnepratop yausepcanbubiii IKA Ultra Turrax Tube Drive
/Ultra-Turrax Tube Drive control — 1 m.;

Jluctuistop nadopatopusiit AD-4/8 /Liston A1104 — 1
wiT.;MaruutHas Meranka ¢ nogorpesom |KA HS4 /C-MAG HS 7
— 1 mr.;

Harpesatenbnas mutka |IKA HP7 /IKA C-MAG HP 10 — 1 mit.;
Bonsnas 6anst Topmekce JIB32 I — 1 mmT.;

Cymehsrnii mkad LF-25/350-GS1 // LF-25/350-VS1 //Binder ED
53 — 1 mt.;

Cocyn Jlproapa CAI1-16 /CAC-35M — 1 it

Mydenbras neus LF-5/11-G1 /SNOL 8,2/1100 /MUMII-10M — 1
IIT.

VYibrpassykoBas MoiikaVGT-1620QTD/TICE-2828-05/ Elma S10/
Elmasonic P30H — 1 mr.;

[entpudyra IKA mini G/ Eppendorf MiniSpin plus — 1 mT.;
YcranoBKa 115 HeHTpUGy>kHOTO popMupoBanus mokpeituii KW-
4A. ISpINNXG. /Ossila (momens Spin Coater KW-4A) — 1 mir.

Monaynb 3.OCHOBBI
CKaHUPYIOLIEH 30HI0BOM
MUKPOCKOTIHH,
CHEKTPOCKOIUU U
nurorpadumn

CxaHHPYIOIIMH 30HI0BbIM MUKPOCKOII C U3MEPUTEIBHOMN
TOJIOBKOM, pabOTarOIIEH ¢ 30HIOBBIMH JaTYNKAMHU Ha OCHOBE
BOJIL()PAMOBO# UTJIbI U HA OCHOBE KPEMHHEBOTO KaHTHUJIEBEpA
NanoTutor — 1 mt.;

ABTOMAaTH3WPOBaHHAs YCTAHOBKA M3TOTOBJICHHS] HAHO30H]IOB C
3JIEKTPOHHBIM IMPOTPAMMATOPOM TEXHOJIOTHYECKUX PEKUMOB.
Etchenger — 1 mr.;

Monaynb 4. OCHOBHbIE
METOAbI HAHOUATHOCTUKHU
MaTepuasoB

Itanrernupkyns ADA Mechanic 150 PRO — 1 mit.;
OnekrpoHHblil Tepmomerp HI98501 — 2 mir.;

Ph-metp kapmannbiii HI98103 — 2 mir.;

Konmykromerp kapmanusiii Hanna PWT (HI 98308) — 1 mir.;
ABTOMAaTHYECKHUE MUKPOTIMIIETKU IEPEMEHHOTO 00BbEMa, MKIT: 0,5—
10 Biohit Sartorius mLINE — 1 mr.;

ABTOMAaTHYECKHE MUKPOTIMIIETKHU ITEPEeMEHHOT0 00bEéMa, MKII: 10—
100 Biohit Sartorius mLINE — 1 mr.;

ABTOMAaTHYECKHE MUKPOTIUIIETKH NepeMeHHoro oobéma, Mxit: 100
1000 Biohit Sartorius mLINE — 1 mr.;

ABTOMAaTHYECKHE MUKPOTIMIIETKH MTOCTOSHHOTO 00b&Ma, MKIT: 5
Sartorius — 2 mr.;

ABTOMAaTHYECKHE MUKPOTIUIIETKH ITOCTOSHHOTO 00BbEMa, MKJI:
Sartorius — 2 mr.;

ABTOMAaTHYECKHUE MUKPOTIUIIETKH MMOCTOSHHOTO 00bEMa, MKJI:
Sartorius — 2 mr.;

ABTOMAaTHYECKHE MUKPOTIUIIETKH MMOCTOSHHOTO 00b&Ma, MKiT: 1000

10

100

Sartorius — 2 mr.;




Buckosumertp 0,34 BITXK 2-0,34 — 2 mit.;
Buckozumetp 0,56 BITK 2-0,56 — 2 mit.;

Ha6op apeomerpoB AOH-1 — 1 mwt.;

[cuxpometp rurpomerp tun 2 BUT-2 — 1 mt.;
Tepmorurpomerp anekrponHsiit Testo 610 — 1 wt.;
Manomerp AKTAKOM ATT-4007 — 1 mwt.;
Cucrema axtuBHOM BuOpo3amutel DVIA-T — 1 .
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