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HOACHUTEJIBHASA 3AIIUCKA

HononuurenbHas oOepa3BuBatonias nporpamma « HanokBantym» IIpoexTHblit
ypOBEHB, pazpaboTaHa Ha ocHoBaHuu DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-
®3 «O0 obOpa3zoBanuu B Poccuiickoit ®Penepaunn», Konuenuuu pa3BuTUs
JOTIOJIHUTENbHOTO 00pa3zoBaHus faere 10 2030 roxa.

HanpasjieHHOCTH NPOrpamMMblI

JononuurenbHas oOiepa3BuBatomias nporpamma « Hanoksantym» IIpoexTHbIi

YPOBEHBb UMEET €CTECTBEHHO-HAYYHYIO/TEXHUYECKYIO HAIPABICHHOCTb.
AKTYaJIbHOCTH NPOTPaMMbI

[To mepe pa3BUTHS TEHACHIIMM MUHUMHU3AIMN TEXHUUECKUX U NH(OPMAIIMOHHO-
TEXHUUYECKUX CUCTEM, OOPETEHHS] UMH HOBBIX (DYHKIIMOHAIBHBIX XapaKTEPUCTHK BCE
0oJee akTyaJ bHBIMHU CTAHOBSITCSI BOIIPOCHI CO3/IaHUS M TPUMEHEHUS] HAaHOPAa3MEPHBIX
MaTEpHUAJIOB, TEXHOJOTUM CHUHTE3a U MPOU3BOJCTBA KOTOPHIX CTAHOBSITCS OCOOCHHO
BaXXHBIMU W NEPCHEKTUBHBIMU. J[JI1 Mpeacka3bIlBaHUs, OLCHUBAHUS W YNPABICHUS
CBOICTBAaMU HAHOTEXHOJOTUYHBIX MPOAYKTOB, OMpeNeieHUs 00JlacTh HX paboThI
HEOOXOIUMO TOHHMMATh KaK MEXaHU3MBI, JIeKalue B OCHOBE (opMUpOBaHUS
HAaHOMAaTEpHUaJOB U HAHOPA3MEPHBIX CUCTEM, TAK U MPOTEKAIOIINE B HUX MPOLECCHI,
o0ycnaBnuBarone 0co0eHHOCTH uX paboThl. C BBIX0JI0M Ha PHIHOK HAHOTEXHOJIOTHH,
«YMHBIX» MaTepuajoB, HOBBIX MPUOOPOB M JIEKAPCTBEHHBIX BEIIECTB 3HAHUS
MOJPACTAIOIIETO TOKOJEHUs B JToHM cdepe OyAayT CrocoOCTBOBATH HOBBIM
NOCTHKEHUSIM BO MHOTMX OTpacisiXx HAayKH M IPOMBILIJIEHHOCTH, a MOJIOABIM
CHelMaTucTaM oOecreyar BBICOKYIO KOHKYPEHTOCHOCOOHOCTb U OOJBIIYIO
BOCTpeOOBAaHHOCTH Ha PhIHKE TPYy/a.

JHannas obpazoBatenbHas nporpamma «HanokBantym» IlpoekTHbIii ypoBeHB
MMeEeT NPHKIAJHOE HANpPABJICHHE, BKIOYAIOUIEE B CEOsl MOArOTOBKY K Pa3jIMYHBIM
KOHKypcaM, COPEBHOBAHUSAM M OJIMMIIMAJIaM, B TOM YHUCIIE PeAIU3aLHI0 TPOEKTOB IO
3aKa3aM HMHAYCTPHAJIBHBIX MAapTHEPOB. IloAroToBKa KOMaHA MPOEKTHOIO YPOBHS K
KOHKypcaM Oy/1eT MPOUCXOAUTh C IOMOIIBIO [1€1arornyecKoi TEXHOJIOTUH IPOEKTHON

NEATeNIbHOCTH € YYETOM UHIUMBHAYaJbHBIX OCOOCHHOCTEM oOOydaromuxcsa H
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KOHKPETHBIX YCJIOBHI KOHKYpPCOB, COpeBHOBaHMM U.T.A. OOyyaromiyecs: mIpoeKTHOIO
YPOBHSL pEIIAlOT 3a4a4d COPEBHOBATEIBHOIO XapakKTepa, HalpaBICHHBIE Ha

IMPUMCHCHUC 3H3.HHfI, IMOJIYYCHHBIX Ha BBOJJHOM U YFJIY6JI€HHOM YPOBHAX.

Ilenarornyeckasi Hejiecoo0pa3sHOCTH NPOTrPAMMbI

[Iporpamma «HanokBanTym» IlpoeKkTHbI YypOBEHb , TIJIaBHBIM 00pa3oM,
HaIpaBJieHa Ha peleHue MpoQopueHTAMOHHBIX 3a/1a4, o0ecrneunBas BO3MOKHOCTD
3HAKOMCTBA OOYYaIOIIMXCS C COBPEMEHHBIM O0OpYIOBaHHEM U COBPEMEHHBIMHU
TpeOOBaHUAMH K  MpodeccusiM  eCTECTBEHHOHAYYHOM W TEXHUYECKOU
HaIIPaBJIECHHOCTH.

Hanpasnenune «HanokBaHTyma» OCHOBBIBAETCS Ha U3Y4YEHUU
MaTepUAJIOBEJCHUSI HA MHUKPO- M HAHOYpPOBHAX M (OPMHUpPYET Yy Yydalluxcs
yrayOJeHHble 3HAaHUS B OOJNACTH XUMHUH, OMONOruU, (U3HKH, TEXHUKH, a TaKKe
(dbopMupyeT HaBBIKK pabOTHI C COBPEMEHHBIM HaYYHBIM 000PY10BAHUEM.

OOOCHOBaHHOCTh ~M3YUYEHHS JAHHOTO Kypca BbI3BaHa 3HAYUTEIHHOM
HAyKOEMKOCTBIO  TPOILIECCOB  Pa3padOTKM W  U3TOTOBIEHUSA TMPOAYKIHH U3
HAHOCTPYKTYpHUPOBAHHBIX MAaTEPHAIIOB, HOBU3HON HAYYHBIX Pa3pabOTOK U OOJIBIIUMHU
puckamMu TIpu  oleHKe A(P(EKTUBHOCTH HX HCHOIB30BAHMS ISl CO3JIaHUS
KOHKYPEHTOCIIOCOOHON HAaHOMPOIYKIIMU, HEOOXOAMMOCTBIO OTCIICKUBATH MMOCTOSTHHO
U3MEHSIIOIYIOCS KOHBIOHKTYPY Ha PBIHKE HAHONPOAYKIMU U HAHOTEXHOJIOT U .

MeTononornyeckon OCHOBOM MPOrpaMMBbl ABJIACTCS CUCTEMHO-
NEATENIbHOCTHBIA ~ IMOJAXOJ, COYETAIOIIMMCI C  Pa3jIuYHbIMU  COBPEMEHHBIMU
o0pa3oBaTeIbHBIMHU TEXHOJIOTHUSIMU, TAKUMU KaK TEXHOJIOTHSI Pa3BUTHS MIOHATUHHOTO
MBILIJICHNS, TEXHOJIOTUS  HCCIEAOBATEIbCKOM M  MNPOCKTHOW  JEATEIBHOCTH.
[IpuMeHeHne  CHCTEMHO-JEATENIbHOCTHOIO  Moaxona  Haubonee  3(p(EKTUBHO
CIOCOOCTBYET (P OPMUPOBAHUIO YHUBEPCATIBHBIX YUCOHBIX JICHCTBUIA.

Leanr mporpammbl: ocBoenne hard u soft kommneTeHMil yqammmucs B 00yactu
MPOrPaMMHUPOBAHMSI ~ TOCPEJICTBOM  pabOThl  HAJ  MPOEKTOM,  3aJaHUuEM

WHYCTPHAIIBHOTO MapTHEPA.



3agaym nNporpaMMal:

-pacIMpsaTh W YIIIyOJIATh 3HAHWS, YMCHHS W HABBIKM YYalIUXCS B OOJACTH
HAHOTEXHOJIOTHUH;

-pacIIUpsATh U YIIIyOISTh MPE/ICTABICHUSIMU 00 OCHOBHBIX TPUOOpaX U METO1aX
HAHOJIMarHOCTHKH M UX aHAJIMTUYECKHUX BO3MOYKHOCTSX;

pacmMpsATh W YIIyOJSATh 3HAHUS, YMEHHUS W HABBIKH OCBOCHHUS HOBBIX
WHCTPYMEHTAJIbHBIX U TEXHUUYECKUX CPEJCTB, B TOM YHUCJIE BBICOKOTEXHOJIOTUYHOTO
000py/1I0BaHUS U MIPUHIIUIIOB paOOThI C HUM;

-pacIIvpsTh U yTayOJsaTh 3HAHUS, YMEHUS M HABBIKM yUYalTuXcsi 0 (PU3UICCKUX
OCHOBaxX, HMHCTPYMCHTAJIBHBIX MPHUHIMIAX W JHATHOCTHYCCKUX BO3MOKHOCTSIX
METOJIOB CKAaHUPYIOIICH 30HI0BONM MUKPOCKOIHUHU, CIIEKTPOCKONMUU U JUTOrpaduu
(C3M, CJI), sBugmmMXCS OJHUMH U3 0a30BBIX METOJ0B COBPEMEHHOM
HAHOJIMATrHOCTHKH;

- pacIIMpATh W YyrayOjsaTh 3HAHUS TEPMHUHOJOTHU W OCHOBHBIX TIOHSTHH,
CBSI3aHHBIX C HAHOMAaTepHajJaMU U HAHOTEXHOJIOTHUSIMU;

- pacuIupsATh U YIIyOJsTh 3HAHUS, YMEHUS W HABBIKUA YUaITUXCsl B IPOBEJCHUU
MaTEeMaTHYECKUX PAcCUue€TOB C MOMOIIBIO TPOTPaMM;

- pa3BUTHE TTO3HABATEIILHOTO MHTEPECa K MPOEKTHOU JEATebHOCTH, PEIICHUIO
M300peTaTeIbCKHUX 32124, HAYYHO-TEXHUICCKOMY TBOPYECTBY;

- OBJIaJICHUE HaBbIKAMHM TIPOCKTHOHN JEATEIbHOCTH, TOJATOTOBKAa B 00JaCTH
IIPOCKTHOM JEATEILHOCTH Ha COBPEMEHHOM YPOBHE;

- 3aKpeIUICHUE  TpaBWJI  TEXHUKH  O€30MacHOCTH  Ipu  paboTe ¢
BBICOKOTEXHOJIOTHYHBIM 000PYI0BaHUEM;

- COBEpIIICHCTBOBAaHWE HAaBbIKA HCIIOJIB30BAHUS  HAYYHO-TIOMYJSIPHOH U
CIIPaBOYHOM JINTEPATYPhI, HHTCPHET-UCTOUYHHUKOB;

- BBIpa0OTKa HABBIKOB KOMaHIHOW paOOThl M ITyOJMYHBIX BBICTYIUICHUMH,
JIOKJIaJ0B;

- pa3BUTHE HAONIOAATCILHOCTH, BHHMAaHHs, CIOCOOHOCTH YYalIuXxcs K
CaMOCTOSITEIILHOMY PEIICHUIO BO3HUKAIOMIHUX MTPOOIIeM;

- HomyJipu3anua Hay4YHO-TCXHUYCCKHUX 3HAHUM.



AZlpecaTr mporpamMmbl — yJamuxcsi B Bozpacte 13-17 nert, xenaromme 3aHUMAaThCS
UCCJEIOBAHUSIMU B 00JIACTH HAHOTEXHOJIOTMM, YCIEIIHO OCBOMBILIWE BBOJHBIA U
yIIIyOJIEHHBIN YPOBEHD.
KoaunvecTBo 0o0yyawmuxcsi B rpymnie:
oT 6 10 8 YeoBEK.
®opMbl 00y4eHHUsSI M BUbI 3AHATHI

[Iporpamma npenmnosaraet BoIOOp (HOpM 3aHATHH, TAKMX Kak JabOpaTOpPHbIE U
NpakTU4YecKue padoThl, UCCIEN0oBaTENbCKass M MpPOEKTHas padoTa, BHIOOP KOTOPBIX
oOycaBIuBaeTCsl TEMOM 3aHATUS U (OPMOM €ro MpPOBEICHHUS.

[lo Tumy opraHu3anuu B3aUMOJEHCTBUS IENaroroB ¢ OOyYaroUIMMUCS TMpU
peanuszanuu MporpamMM HCIOJIb3YIOTCS JTUYHOCTHO-OPUEHTUPOBAHHBIE TEXHOJIOTHH
oOy4eHHsl (TEXHOJIOTUU MPOCKTHON U UCCIE0BATEILCKON IEATETLHOCTH).

Peanuzanus pOrpaMMbl MpEeAIoIaraet UCIIOJIb30BAHUE
310pOBbECOEPETaONINX TEXHOJOTHH, Pealu3yIOIMUXCs Yepe3 co3aaHue 0e30MacHbIX
YCIIOBUM, TaKUX KaK BKIIOUEHHE B 3aHATHE AMHAMUYECKUX TMay3, MepUouYecKas
CMEHa JICSITEIbHOCTH 00YUaIoIIUXCsl, KOHTPOIb COOIOICHHS 00yUYatOIUMUCS MTPABUIT
pa6otsl Ha [IK, co3ganue OaaronpusTHOrO MCUXOJIOTMYECKOT0 KiuMaTa B TpyTIe.

OTiuunTe/IbHASE 0COOEHHOCTH MPOrPaMMBbI

[IpencraBnsgemasi nmporpaMma OCHOBaHa Ha MeETOIMYECKOM WHCTPYMEHTapUU
HacTtaBHUKa «HaHokBaHTyM TyakuT» (M.MyxuH u 1p. — 2-¢ u31., nepepad. u J01. —
M.: ®oun HOBBIX (hopMm pazButus obOpaszoBanus, 2019. [Iporpamma «HanokBaHTYyM.
[IpoexTHBIN ypOBEHb» TMPEACTABIACT COOOH CTPYKTYPUPOBAHHYIO MPOrPaMMy
JIOTIOJIHUTENIBHOTO 00pa3oBaHMs Il OOYy4aloOUIMXCsS W HampaBieHa Ha pEIIeHue

peanbHON MPaKTUYECKOH 3a/1aun (IIPOEKTa).

OpraHmaum)HHo-nenaromqecmle yYCa0BuUsA



Peanuzammst mporpaMMbl MOKET OBITh OCYIIECTBICHAa KaK Ha COOCTBEHHBIX
pecypcax KBaHTOPUYMa, TaK W TPU TMOJACPKKE CETEBBIX W HHIYCTPHAIBHBIX
MapTHEPOB Yepe3 CETEBOE B3aUMOJICHCTBHE.

CoBMecTHasE  JIESITEILHOCTh  yYYAaCTHUKOB  00pa3oBaTeIbHOTO  Ipoliecca
BBICTPAWBACTC HA MPHUHIMIAX AMOIIMOHAIBLHON 3HAYMMOCTH, OTKPBITOCTH,
NeATeNTbHOCTH, 0OPAaTHOMU CBSI3U M CYOBEKTHOCTH 00YUaloIIerocs.

Cpok 0CBOEHHUsI MPOTPAMMbI, PEKHM 3aHATHH

Cpox ocBOcHHS 0O0IIEepa3BUBAIONICH MPOTPAMMBI ONPEICTIAETCS B y4eOHOM
IUTaHE, KOTOPBIA SBISCTCA TPWIOKEHUEM W MOXET OOHOBIATBCS IO Mepe
HEO0OXOUMOCTH.

[Tpo0IKUTETLHOCTh OJHOTO 3aHATHS — 45 MuHyT. KonwdecTBO 3aHATHN B
JICHb, HEJICTIO OINPECISICTCS B COOTBETCTBUM C yYCOHBIM IJIAHOM M KaJICHIaPHBIM

rpaduxom.

Ilnanupyembie pe3yjbTATHI 0CBOEHHUSI 00Pa30BaTEIbLHOI MPOrpaMMbl
3HaHMeBbIe U NPodeccHOHATIbHbIE KOMIIETEHIMHU

3HaHUE/TIOHMMAHUE YYaliuMHucA.

-peaMeTa HaHOTEXHOJIOTHH;

-pUOOPOB U YCTPOMCTB, pa3padaThIBAEMBIX HA OCHOBE HAHOMATEPHAJIOB,;

-IPUHIIMIIA PAa3MEPHOTO KBAHTOBAHMUS W YCJIOBHS HAONIOACHHUS KBaHTOBO-
pa3MEpPHBIX SBJICHUM;

-OCHOBHBIX MapaMETPOB, OMPEICISIIONINX CBOMCTBA HAHOOOBEKTOB, METOBI U
mpuOOPHI UX XapaKTEePU3aIIUU;

-KJIaccupUKaluu, BO3MOXHOCTEH ¥ Ha3HA4YeHHWs] OCHOBHBIX METOJIOB
MOJIyYCHHS] HAHOMATEPHUAJIOB;

-TEXHOJIOTHYECKOTO0 O0OpY/JOBaHWS W OCHOBHBIX METOJOB MOJYYCHHS
HAHOTIOPOIIIKOB, HAHOCJIOEB M KOMITAKTHBIX HAHOMATEPHAJIOB;

-OCHOBBI 00pa0OTKM HAHOCTPYKTYPUPOBAHHBIX MAaTEPHAIIOB; METOJOB H

TEXHOJIOTU M IMOJYYCHHA HAHOKOMIIO3HUTOB,



-IPUHIIUIIOB, 3aJI0)KEHHBIX B KOHCTPYKLIMM M MPOTPaMMHOE oOOecrieueHue
CKaHUPYIOIIETo 30H10Boro Mukpockomna (C3M);

-pU3HYECKUX U XUMUYECKUX CUCTEM MOHUKEHHON Pa3MEpHOCTH,

-OCHOBHBIX HAYYHO-TEXHUYECKUX MPOOJIEM HAHOTEXHOJOTHMH W TEPCHEKTUB
Pa3BUTHS TaHHOM 00JIaCTH 3HAHUH;

YMeHus:

-IIPOTHO3UPOBATh  YCTOMYMBOCTh M (DU3UKO-XMMHUUYECKHE  CBOMCTBa
HAHOOOBEKTOB M HAHOMATEPHUAJIOB;

-aHAJIM3UPOBATh U TMPEJCKA3bIBATh TEHJCHIUM PA3BUTHUS CETMEHTa pBHIHKA
NPOAYKIIMM HA OCHOBE HAHOPA3MEPHBIX CUCTEM;

-BBIOUPATH ONTUMAJILHBIE PACXOAHBIC MAaTEPHUAIIBL;

-OPUEHTUPOBATHCA B COBPEMEHHOW JMTEpaType M BECTU JAUCKYCCHIO IO
HAHOTEXHOJIOTHH,

-CaMOCTOSITEJILHO CTaBUTh 3aJadyd [0 CO3JaHUI0 WJIM MPAKTUYECKOMY
MPUMEHECHUI0 HAaHOOOBEKTOB M HAHOMATEPHAJIOB JJI PEIICHHMS] KOHKPETHBIX 3ajad
HAHOTEXHOJIOTHH;

DopMHUPOBAHUE HABBIKOB:

-TBOPYECKOTO 00OOIICHHS MMOTYICHHBIX 3HAHUIA;

-KOHKPETHOTO M OOBEKTHBHOT'O M3JIOKCHHS CBOWX 3HAHUH B MUCHMEHHOU H
yCTHOU ¢opme,

-byHnamMeHTaIBHBIX 3HAHWK O crHenu(uKe TOBEJACHWS BEIIECTBA B
HAaHOMETPOBOM Pa3MEpPHOM JUATa30HE;

-MIOHUMAHUs MEXaHW3Ma BO3HUKHOBEHHUS pa3MEpPHBIX (DU3UYECKUX H
XUMHUYECKUX (P PEKTOB;

-IJIAHUPOBAHUS ¥ BBIMIOJHEHUS Yy4eOHOTO TIPOEKTa C HCIOJIb30BAaHUEM
o0opy0BaHMS, MOJIETIEH, METOJIOB U IPUEMOB, 3aIIUTHI TIPOEKTA.

YHuBepcajJbHble KOMIETEHINH:

-yMEHHE TeHEPUPOBATh UICH YKa3aHHBIMH METOJIAMU;

-yMEHHUE CIIYIIAaTh U CIBIIIATh COOCCETHUKA;

-yMEHUE APTYMEHTUPOBAHHO OTCTAMBATh CBOIO TOUKY 3PEHUS;



-yMEHHE  HaXxoAuTh MWHGOpPMALMIO B  CBOOOJHBIX  HUCTOYHUKAX U
CTPYKTYypPHUPOBATh €€;
-yME€HHE KOMOMHUPOBATh, BUAOU3MEHSTh U YIyUllIaTh UIEH;
-HaBBIKA KOMaHIHON pabOThI;
-yMEHHE TPAMOTHO MTUCbMEHHO (OPMYIIUPOBATH CBOM MBICIIH;
-KPUTUYECKOE MBIIIJIEHUE U YMEHHE 00bEKTUBHO OLICHUBATH PE3yJIbTaThl CBOCH
paboThI;
-OCHOBBI OPAaTOPCKOI0 MacCTepCTBa.
YpoBeHb CHOPMUPOBAHHOCTH U OCBOCHHOCTH HABBIKOB BBISIBISIETCS B XOJE
3aIIUT YYEOHBIX MPOEKTHBIX PaboOT.
PaGora TmpOEKTHBIX TpyHIm MPOBOAUTCA IO pPa3HBIM  HAMPABJICHUSIM
UCCJIEJOBAHUI C YYETOM ITPOEKTHOTO 3aIaHUS.
DopMbl aTTECTALUH
IIpoMesKkyTOYHAS ATTECTANUA BBINIOJIHECHUS ITPOIPAMMBbI U CTETICHU YCBOCHUS
MaTepualia IPOU3BOIUTCA C TIOMOIIBIO MPEA3AUIUTHI IPOCKTA.
HroroBoii arrecraumeii sBisercs pa3pabOoTKa W 3allMTa MPOEKTa B BUJEC
y4acTus B KOHKYpCE 10 HalpaBIIEHUIO KBAHTyMa WM (PEeCTUBAJIE MPOEKTOB.

CucreMbl OLIEHKH Pe3yJbTATOB 0CBOEHHSI 00pa30BaTeIbHONH MPOrpaMMbl

OcBoeHue IporpaMMbl 3aBEPIIACTCS 3AMUTON IPOEKTA.

Kpurepun ouenky my0Ju4HOM NMpe3eHTANUM MPOEKTA:

1 AKTyaapHOCTh M 3HAUUMOCTD TpoekTa (o1 0 10 5 GanioB).

2 CooTtBeTcTBUE pe3yibTaTa noctaBieHHo 1enu (0-5 0anios).

3 VYpoBens 3aBepiieHHocTH MpoekTa (0-5 6anios).

4, YPpOBEHBb CAaMOCTOSITEIFHOCTH TPH BhIMOTHEHNUU padboTsl (0-3 Gama).

) KauecTtBo npe3enranuu npoekra (opopmiienue, auzaiin) (0-3 Oanna).

6 KauecTBO 3ammThl mpoekTa (YCTHOE BBICTYIUIEHHME) M y4dacTHE KaXKIOro B
samurte (0-3 6amna).

7. YMeHure oTBedaTh Ha BOIIPOCHI M OTCTaWBaTh CBOIO TOUKy 3penus (0-3 Oamra).



8. AHanu3 Hay4yHBIX M WH)XXEHEPHBIX MCTOYHHMKOB, KOHKYPEHTHBIX MOJXOJIOB K
aHaJIOTUYHOM Win Oan3Kkoi 3amade (0-3 Oamna).
VY4eHukaM, yCremHo 3alluTUBIIUM IpoeKT oT 20 6aI0B U BbILIE, TOCETUBIIUM
70% 3aHATUI 110 TPOrpPAMME PEKOMEHAYETCS IPOAOJKUTH OOYUEHHE Ha CIETYIOLIEM
ypOBHE. YUeHUKaM, HAOpaBIIUM IO pe3yJIbTaTaM 3alluThl TpoekTa MeHee 20 6aos,
a Taxke nocetuBinM MeHee 70% 3aHATHUM 1O IpOorpaMMe PEeKOMEHJyeTcsl BhIOpaTh
oOydyeHHe MO Jpyrol JOMOJHUTENbHOW oOwepa3BuBatomieit mnporpamme AT
«KBaHTOpHYM).
[To uroram ocBoeHust MpoOrpaMmbl 00yJaroIIMiics moay4yaeT cepTuduxar oo eé

OCBOCHHU.

MeToandeckoe ooecrneyeHue
MeToabl, UCNOJIb3yeMble MEAArOrOM — PA3JUYHbIC MPUEMbl AKTUBU3ALUU
MHTEpeca K MPEIMETHOMY COJICPKaHUIO!
- acunuranus;
- MoJiepanus;
- UCTIOJIb30BaHNE MPOBOKATUBHBIX METOJIOB B TEOPUH OOYUYCHUS U TBOPUYECTBE;
- mpolJyIeMaTU3aIus;
- cXeMaTH3aIus.
Y4eOHO-MeTOAMYECKHE U JUIAKTHYECKHE CPeICTBA 00y4YeHMsI:
- BUKTOPUHBI, aHKETHI;
- KeHic-3a1aHus, OJIM3KHUE TI0 TEMATUKE COJICPKAHUIO 3aHITHH;
- HAYYHO-TIONYJIIpHBIE (DHIIBMBI, BHICOMATEPHAIIBL;
- IPE3EHTAH, TOATOTOBIICHHBIE TIEIATOTOM;
- cipaBouHble  Tabmunel  (MeHaeneeBa,  pacTBOPUMOCTH,  BSI3KOCTH,

TEMIIepaTypbl KUTICHHUS], TUTABJICHUS U JIp.).
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MarepuajibHO-TeXHUYECKOE o0ecreyeHue

OobopynoBanmue:

- MUKPOCKOIIBI (ONTUYECKUA, METaIorpauuecKuii, HHBEpTUPOBAHHBIN );

- BEChI (AaHAIUTUYECKHUE, MTPEIIU3UOHHBIC);

- CIIEKTPO(OTOMETP;

- eHTpu(yra, MarHUTHAS MEIIAKa;

- CKaHUPYIOIUH 30HI0BBII MUKPOCKOTI,

- IEPCOHABHBIN KOMMBIOTEp (HOYTOYK) C BBIXOJAOM B ceTh HWHTepHET u
YCTaHOBJICHHBIM CIICIIMATH3UPOBAHHBIM IIPOTpaMMaM 00eCIIeUeHUEM;

- BCIIOMOTaTeIbHOE o0opyioBaHUE (mucneprarop, TUCTHILISTOD,
yIBTPa3ByKOBask MOWKa, BOJsIHASI OaHsl, CYIIMIBHBINA TKad, pePpakToMeTp | T.11.);

- IPOCTHIS U3MEPHUTEIHHBIC pUOOPHI (uupoBoii MYJIBTUMETP,
IITAHTEHIUPKYJIb U T.I1.);

- Habop J1abopaTOpHOM TTOCYIBI;

- naboparopHas MebeIb, 0011e1a00paTOpHBIC MPUHAICKHOCTH;

- pacXOJHbIC MaTEepUAIbI;

- crienoAexkaa (XaaaThl, 3alIMTHBIE OYKH, [IEPUYATKH).

Cpoxku peanuzanuu nporpammsl ¢ 01.09.2022r o 30.05.2023r.

Y4eOHBINA MJIAH

HaszBanue monyis KosmuecTBo 4acos B KosmuecTBo yacoB Bcero
HEJEII0

Hano 6 216

Uroro 216
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YUYEBHO-TEMATUYECKUAM IIJIAH

KoaunuyecTBo yacoB

1:121 HaumeHoBaHue TeMbl Beero B Tom unciie
Teopus | IlpakTuka
1. Broanoe 3anstue. Texnuka 6€30MacHOCTH MPU 2 1 1
pabote B 1abopaToOpuu
2. Ponp koMmnbroTepa B HAYy4HO- 5 1 4
MCCIIEIOBATENLCKON eI TEeITbHOCTH
3. 3HaKOMCTBO ¢ MpuHIUIOM padoTsl C3M 4 2 2
NanoTutor
4, W3srorosnenue u nnargoctuka C3M-30H10B 6 2 4
5. CkaHupyolas TyHHeJIbHass MUKPOCKOIIHS 10 4 6
6. CkaHupyroas cuaoBasi MUKPOCKOTIHS 10 4 6
7. Ckanupyronias 30H70Bast JUTOrpadus 10 4 6
8. O06padoTka n ananu3 C3M-naHHBIX 6 2 4
9. [ToaroroBka mpoekta Nel 54 4 50
10. | IlogroroBka mpoekta No2 54 4 50
11. | IloxroroBka mpoekta Ne3 54 4 50
12. | 3amuTa MpoeKToB 1 0 1
Hroro: 216 32 184
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COLEPKAHUE ITPOI'PAMMBI

nuarmoctuka C3M-

30H/I0B

KPEMHHEBBIX KAaHTHUIJICBEPOB IS
CHJIOBOI MUKPOCKOIIHH,
METAJUINYECKUX (BOJIb()PaMOBBIX)
UTJI ISl TYHHEIbHOM MUKPOCKOIHH,
30H/1bI JUIS AJIEKTPOXUMUYECKOM
MHUKPOCKOIINH, Tb€30PE30HAHCHBIE

30HbI Ha OCHOBC KBAPLICBBIX U

[
N Tema Teopus IIpaxkTuka
n/n
1. BBoaHoe 3ansTHE. [ToxxapHas 6e3011acHOCTD B N3ydeHue npakTH4eCKUX
Texnuka «KBanTOpHyME» H IIPUMEHEHNH, Ha3HAYCHUH
0€301acHOCTH NIpU «HanoxBantyme». TexHuka Y Ha3BaHUU XMMHUYECKON
pabote B 0e3omacHOCTH TIpU padboTe B HOCY /bl
nabopaTopun nabopaTtopuu, pu padoTe co
CTEKJITHHOM ITOCYJI0M, XUMHUYECKHUMHU
peakTUBaMH, JIEKTPOIIPUOOPAMH.
DKCKypcusi, 3HaKOMCTBO C
obopyoBaHEM
2. Ponp xoMmnbroTeEpa B HNHCTpyMEHTHI TEKCTOBBIX U N3yueHne TeXHUKH
Hay4YHO- TaOJIMYHBIX TIPOIECCOPOB, a TAKKE Oe3omacHOCTH MpU padoTe
HCCIIEN0BATENBCKON HMHBIX [IPOTPAMM, UCIIOIb3YEMBIE B c [IK. N3yuenne
NEeITENbHOCTH HAY4YHO-UCCIIEA0BATEIbCKOMN 0COOeHHOCTEH
JESTETLHOCTH: PelakTop hopMyI, dbopmaTupoBaHUs
JIeIoBasi M Hay4dHas rpaduka, Hay4HBIX cTaTeil. Pabora B
TaOJIMYHbIE BBIUYMCIICHUS TEKCTOBBIX U TaOIMYHBIX
rporeccopax
3. 3HAKOMCTBO C Uctopusa C3M. Uzyuenue N3ydeHue TeXHUKU
MIPUHIIUIIOM PabOThI KOHCTPYKIUU U MPUHIIUIIOB paboThl | 6€30MacHOCTH Mpu paboTte
C3M NanoTutor CKaHUPYIOLIETO 30H/I0BOTI'O ga C3M. Pabora Ha
MHUKpPOCKOIIa BUPTYaJIbHOM TPEHAXKEpPE
C3M NanoTutor
4. N3roroBnenue n TexHOI0rust U3rOTOBJIEHUS N3yueHune TexHUKH

0e30macHOCTH MpHU padoTe

Ha C3M. Onpenenenue

IIapaMeTpPOB 30HJIOB C

MOMOIIBK CKAHUPYIOLIETO

SJICKTPOHHOTO
MHKPOCKOIIa U C

INOMOIIBIO TECTOBBIX
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IE30KePAMHUUECKUX PE30HATOPOB.
OcHoBbl Teopun nocrpoenuss C3M
U300pKEHHS: yIeT
MHCTPYMEHTAJILHOTO BKJIaaa (pOpMBI
30H/a B H3MEPSIEMOM TIpOouIIe

penbeda, TeKOHBOIOHUS

PELIETOK B CKaHUPYIOLLEM

CHUJIOBOM MHKPOCKOIIC

Ckanupyromas TynuenbHbIl 2P PEKT. N3yuenne TexHUKH
TyHHEJIbHas DHepreTuyeckas quarpamMmma 6e3omacHOCTH Mpu padoTe
MUKPOCKOTIHS KOHTaKTa METAJUI—IUAJIEKTPUK— Ha C3M. Busyanuzanus
MeTai. TyHHeNnbHbIN TOK B ciiydae | MetonoM CTM mukpo- u
NOTEHLHAIBHOTrO Oapbepa HAHOCTPYKTYPbI
IPSIMOYTOJIBHOW U TPEYTOJIbHOU MOBEPXHOCTU 00pa3ia
¢dopMbl. PexxuM mocTOsTHHOTO MacTep-IncKa,
TYHHEJIbHOTO TOKa U TIOCTOSTHHOM HCIIOJIB3YEMOTO IIPU
BBICOTBI. [IpocTpaHcTBEHHOE n3roroieHuu DVD
pazpemienne CTM. Ypyras u JIMCKOB
HeynpyTras TyHHeJIbHas
criekTpockonus. JIokanbHas
TyHHEJIbHAs CIEKTPOCKOIUS
METAJIJIOB, MTOJIyIIPOBOIHUKOB,
CBEPXIIPOBOJHUKOB, OPraHUYECKUX
MoJteky1. CkaHupyronas
TYHHEJIbHAsl MUKPOCKOIIUS U
CIIEKTPOCKOIUS aTOMHOT'O
paspenienus. DPheKTh
OJITHOZJIEKTPOHHOI'O TYHHEIMPOBAHU
Ckanupyromas OHeprust MeXaTOMHOT'O N3y4yeHne TEXHUKU
CHJIOBas B3auUMoOJeicTBUSA. BeTBu Oe3onacHoCTH IIpU paboTe
MHUKPOCKOIIHS OTTAJIKUBAHHUS U IPUTSKEHUS. Ha C3M. Br16op

ITorennman Jlennapaa-/[»oHca.
Mogens I'epua nns ynpyroro
KOHTaKTa JByX cdep. Ypyrui
KOHTAKT IUIOCKOCTH U CEPHI.
Crnioco6 u3MepeHus JIOKaJIbHOTO

CHJIOBOTO B3aMMO/ICHCTBHUS.

KaHTHJIEBEPOB /IS
UCCIIEIOBaHUsI OOBEKTOB
pa3IM4HON IPUPOBI.
[TomyuyeHne KpUBBIX
MOJIBOJIA B PA3IMUHBIX

peKuMax, uSMCPCHUC
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KanTunesepsl 1 ux mapaMmeTpsl.
[Ibe30pe30HaHCHBIE JaTYUKHU
CHJIOBOTO B3aMMO/ICHCTBHSI.
KonrakrHas, OeCKOHTaKTHAs U
MOJIYKOHTAKTHasi U3MEPUTETbHBIE
MOJIBI. PeXMM ITOCTOSTHHOM CHUTBI U
MOCTOSIHHOM BBICOTBI. AMIUIUTY /1A,
gacTtoTa 1 (a3a KoJieOaHuii B
MOJIYKOHTAKTHOM PEXUME.
OcobeHHOCTH CHIIOBOI
MHUKPOCKOIIUU OMOJIOTHYECKUX

00BEKTOB

CpeaHen CHIIbI
B3aUMOJICHCTBHSL.
Busyanusanus u
U3MepeHue
reOMETPUUYECKUX
apaMeTpoB MUTOB Ha
nosepxHoctu CD nucka
13 MOJIMKapOoOHaTa U
ruapodoOHOMA
MOBEPXHOCTH JIETIECTKA

PO3BI

Cxkanupyromas

30H7I0Bast TuTOrpadus

JlokaibHOE MEXaHUYECKOE
JABJICHHUE, HATIPSDKEHHOCTh
ANEKTPUIECKOTO TTOJISI M TFIOTHOCTH
TOKa B 00JIaCTH KOHTAKTa.
duznyeckue SBICHUS, TPUBOISIINE
K MOJTU(HUKAIIMH TOBEPXHOCTH B
o0yacTi HaHOKOHTaKTa. TokoBas
murorpadus. KoHTakTHas cuioBas
murorpadus. JnHamuaeckas
cuioBas qutorpadus. Jlurorpadus
METOIOM JIOKAJIbHOTO aHOJTHOT'O
okcuaupoBanus. JIokaabHbIC

OJICKTPOXUMHNYCCKUEC PCAKIITUN

N3ydeHune TeXHUKn
Oe3omacHoCTH MpH padboTe
Ha C3M. Pabora na C3M
B peXUME JTUTOTpaPuu.
Coznnanne n300paxxeHuii B
rpaduIecKoM pelakTope u
UX MEepeHoc Ha
dhoToOymary MeToaoM
CHJIOBOM JTUTOTpadum.
N3ydenue BIusHUA
pa3IMYHbIX TAPAMETPOB
Ha Ka4eCcTBO
HU300pakeHHUs,
MOJy4EHHOTO METOAOM

CUJIOBOH uTorpaduun

O06paboTka u aHau3

C3M-aHHBIX

O6pabotka C3M-u300pakeHuid,
TECTOTPaMMBbI PacIipeIelICHUS 110
pa3mepam, CriocoObl MPECTABICHHS

3D-u3o0paxeHuit

O6paboTka u
npencrapienue C3M-
JTAHHBIX, U3MEPCHUE
r€OMETPUUECKHUX
XapaKTEePUCTUK OOBbEKTOB

Ha C3M-n300pakeHusIX
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9. [MonroroBka mpoekra Nel. YueOHo-nccieoBaTeNbCKask U MPOEKTHAS IEATEIbHOCTB!
0COOEHHOCTH, JTAallbl, )KU3HEHHBIH UK, pe3ynbTaTsl. KomanmzoobpazoBanue.

Llenenonaranue

10. | [oaroroBka nmpoekra Ne2. YueOHO-HCCIIe0BATENbCKAS U IPOCKTHAS AEATEIbHOCTD:
0CcOOEHHOCTH, JTAIlbl, )KU3HEHHBIN LUK, pe3ynbTaTel. Komanmoobpa3zoBanue.

Ilenenonaranue

11. | Iloxroroska mpoekta Ne3. YueGHO-UCCIIE0BATENbCKAS U IPOEKTHAS JESITEIbHOCTD:
0COOEHHOCTH, JTAIIbl, )KU3HEHHBIH UK, pe3ynbTaTsl. Komanmnoobpa3zoBanue.

Ilenenonaranue

12. | 3amwuTa npoektoB. CTeHI0Bas, TPE3CHTAIIHOHHAS

INJIAHUPYEMBIE PE3YJIBTATDBI

Oobyuarmuecs J0KHbI 3HATH:

-TEpPMUHOJIOTUIO U OCHOBHBIC TMOHSITHUS, CBA3AHHBIE C HaHOMAaTepUalaMu U
HAHOTEXHOJIOTHUSIMH;

-OCHOBHBIE€ METO/IbI MOJIYYEHUS] HAHOMATEPUAJIOB U HAHOCTPYKTYD;

-IEPCIIEKTUBBl ~ Pa3BUTUS  METOAOB  TOJIyYEHUST  HAHOMATepUAIOB U
HAHOCTPYKTYP;

-METOJIbl W TEXHOJIOTMM IIOJIYYEHUs] HAHOPA3MEpPHBIX CUCTEM M HX
NPaKTUYECKON peanu3alui Ha NPEANpUATHAX Ui MOBBIIIEHUS YCTOWYMBOCTH U
KOHKYPEHTOCITIOCOOHOCTH MHHOBAIIMOHHOTO OM3HECa;

-u3nyeckre OCHOBBI, MHCTPYMEHTAJbHbIC MPHUHIMIB W JUATHOCTUYECKUE
BO3MOKHOCTH METOJI0OB CKaHUPYIOLIEH 30HI0BOM MHKPOCKOIMHU, CIIEKTPOCKOIHH U
muTorpadguu, SIBISIONIETOCS OJHMM #3  0a30BBIX  METOJOB  COBPEMEHHOU
HaHOJUATHOCTUKH.

Ymerb:

-TI0JTH30BATHCA JTA0OPATOPHBIM O0OPYAOBAHHEM: MHKPOCKOIIOM ONTHYECKUM,
WHBEPTHUPOBAHHBIM, MeTaiorpaduaecKm, BECaMu aHAJIUTUYECKUMH,
MPEIM3NOHHBIMY; CTHEKTPO(POTOMETPOM, UEHTPU(YTOH, MArHUTHONH MEIIAJIKOM,

CKaHHUPYIOIIUM 30HAOBBIM MUKPOCKOIIOM;
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-[I0JIb30BaThCA  BCIIOMOTATENbHBIM  OOOPYAOBAaHHEM:  JUCIEPraTopoM,
JTUCTUJUISITOPOM, YJIBTPa3BYKOBOIl MOWKOM, BOASTHOM OaHel, CYIIUIbHBIM IIKagoM U
T.I., MPOCTBIMA H3MEPUTEIBHBIMU TpHOOpamMu (UHPPOBBIM MynbTUMETpPOM, pH-
METpOM U T.I.), HaOopoM J1abopaTOpHON TMOCYAbl, O0IIETa00pATOPHBIMU
MPUHAJICAKHOCTIMHU U pEAKTHBAMU.

-paboTaTh C MEPCOHATBHBIM KOMITBIOTEPOM (HOYTOYKOM) C BBIXOJOM B CETh
WNuTepHeT Ha ypoBHE MOJIb30BaTeNsl, 3HaTh OCHOBHBIE nporpammbl (MS Word, MS
PowerPoint, 6pay3epsr);

-MCKaTh, AHAJIM3UPOBATH U 0000111aTh HEOOXOAUMYIO HH(POPMALUIO, TPOBOJIUTH
e¢ Bepudukanuo, padotate ¢ HHOOPMAIMOHHBIMA MCTOYHUKAMH (B TOM 4YHCII€ Ha
AHTJIMHACKOM S3BIKE);

-MIOATOTOBUTh M TPEICTABUTH T'PAMOTHYIO MPE3CHTAIMI0 JJis  3al[UThl
NPOEKTHON pabOThl, B TOM YHCIIE HA AHTJIMHCKOM SI3bIKE.

Pe3yabTaTom ycBoeHMs 00y4al0IIMMUCS NPOrPaMMBbl 10 Pa3BUBAKOIIEMY U
BOCIUTATEJIbHOMY ACHEKTaAM SIBJISAIOTCSH:

-yCTOMYMBBIA HMHTEpPEC OOYYAIOMIMXCS K COBPEMEHHOMY €CTECTBO3HAHHUIO U
HOBEHIINUM TEXHOJOTHUSM;

-aKTUBHOE y4YacCTHE€ B HAYYHO-UCCIEA0BATEIBbCKON U MPOEKTHOM AESTEIbHOCTH;

-JIOCTUKEHHUS B MACCOBBIX MEPONPUATHUAX PA3IUYHOTO YPOBHS;

-yMEHHUE I[UJIAHUPOBAaTh MPEACTOSIINE JEUCTBUS, CAMOCTOSTEIBHO pEIIaTh
3aJlauy B IIpoliecce paboThl, pallMOHAILHO BHITIONHSTD 3a/1aHMUS;

-pa3BUTHE  BOJIEBBIX  KauyeCTB  JIMYHOCTH  (JAMCHUIUIMHUPOBAHHOCTH,
LEJIEYCTPEMIIEHHOCTh, CaMOCTOSITEIbHOCTH, OTBETCTBEHHOCTH, HACTOWYHMBOCTH B
JOCTHKEHUU ITOCTABICHHOW LIETH U T.1.);

-yMEHHE CaMOCTOSITENIbHO OCYLIECTBJIATh MOUCK HH(GOpPMAILUHU, HCIOJb3YS
pa3Iu4HbIE UCTOYHUKH, U CTPYKTYpHUPOBATh €€;

-CIIOCOOHOCTh MPOJYKTUBHO OOLIAThCSI B KOJUIEKTHBE, CIYIIATh U CIIBIIIAThH
co0eceTHNKA;

- CITIOCOOHOCTH pabOTaTh B KOMAH/IC;
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-yMEHUE TpaMOTHO (OpMYyJIHMpPOBaTH CBOU MBICIH,

OTCTauBaThb CBOIO TOYKY 3PCHUA.

apryMEHTHUPOBAHHO
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