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INHOACHUTEJIBHASA 3AIINCKA

JlocTuxkeHus: HAHOHAyKHM CIYyXaT OCHOBOM /il  pa3BUTHUS HAHOTEXHOJOTMHA  —
TEXHOJIOTUYECKUX TPOLIECCOB MPOU3BOACTBA M NPUMEHEHHS HaHOOOBEKTOB. HaHOTEeXHOMOTHS
CTAaHOBHUTCA HE TOJBKO OCHOBOM TexHuMkH W xu3HH XXI| Beka, 3TO elle ¥ yAUBHUTEIbHA,
3aBOpaXHUBAIOIIAs 007acTh HOBOW muBHMIM3aMU. OAHAXKIBI C HEW MO3HAKOMHBILHUCH, yJaluecs
HENPEMEHHO, HAYHYT HCKaTh HOBOCTH HaHOTeXHoJioruu B MHTepHeTe, KHHUTax, craThsix. U3
MACCHUBHOTO TOTPEOUTENsT HAYKM W TEXHUKH pedsTa MOTYT MPEBPATUTHCS B UEJIOBEKa,
MOHMMAIOIIEro o0lMe uaeu ux pa3BuUTHSA. HaHOTEXHOIIOTHS MOCTENEHHO MEHSET Hall MUp U
npencrasienus o HeM. Jletr XXI Beka OyyT peainbHO OBIaIeBaTh HAHOTEXHOJIOTHEH U pa3BUBATh
ee. [lootomy B pamkax oOyueHus B IIKOJE HEOOXOIMMO IMOATOTOBUTH MOJIOJO€ MOKOJEHUE K
BOCIIPHSTHIO UACH U METOJIOB HAHOTEXHOJIOTUH U, BO3MOXKHO, K Oy/ymieil pabore BITOH 00nacTu
Ha 0Jy1aro ce0s U CBOCH CTpaHBI.

[lenecooOpa3nocty u3ydenuss Paboueli mporpammbl kKypca «OCHOBBI HAHOTEXHOJIOTHIDY
orpezensercs: ObICTPhIM BHEIPEHHEM HaHOTEXHOJIOTUH BO Bce c(hephl )KU3HEACATEIbHOCTH.

OcHoOBHBIE HJEH Kypca: 3HAKOMCTBO C OBICTpOpa3BUBAIOIIEHCS chepoil NesTeIbHOCTH
yenoBeuecTBa; (OpPMUPOBAaHHME KOMIUIEKCAa 0a30BbIX 3HAHUM M yMEHHI, TMO3BOJSIOLINX
OPUEHTHPOBATHCSI B TEPMHUHOJOTMM W HAMPABJICHUSIX HAHOTEXHOJOTUHM KaK COBOKYITHOCTH
TEXHOJIOTHYECKUX METOJIOB, MPUMEHIEMbIX AJI1 U3y4YCHHs, MPOSKTUPOBAHUS U MPOM3BOACTBA
MaTepuasoB, YCTPOWCTB M CHUCTEM, BKJIIOYAs II€JIEHAIPABIECHHBIM KOHTPOJb U YIpaBJICHUE
CTpPOCHHEM, XHMHUYECKHM COCTaBOM U B3aWMOJCWCTBUEM COCTABJISIONIMX HUX OTIEIbHBIX
AJIEMEHTOB HAaHO/IMAIa30Ha; MPAKTUYECKOE IPUMEHEHUE MOIYyYEHHBIX 3HAHUN; MEXIIPEAMETHAs
UHTETpalus.

B PaOoueii nporpammbl kypca «OCHOBBI HAaHOTEXHOJIOTHI» 0CO0O€ BHHUMAaHUE YJEIEHO
pa3MepHbIM 3 deKTaM pa3INuuHON MPUPOABl U MYTAM HUX MPAKTUYECKOTO HCIONB30BAaHUS B
pa3IUYHBIX HAHOCTPYKTypax W M3ACNUsIX. PacCMOTpEHBI COBpPEMEHHBIE METOMBI TMOTY4YEHUS,
MCCJIEI0BAHMS U ONIPEEIICHHS CBOMCTB HAHOMATEPHUAJIOB.

Hcnonp3oBaHne B y4eOHOM MpoOIECCe MPAKTUUECKHX PadOT CIMOCOOCTBYET OOOOIICHHIO
yueOHOro Marepuala, pacIiiupseT BO3MOXXHOCTH WHAMBHAYATbHOTO U MU (depeHIIMPOBAHHOTO
MOAXOA0B K OOYYEHHIO, TOBBIMIAET TBOPYECKYIO AKTHUBHOCThH IIKOJBHUKOB, DPACIIUPSET HUX
Kpyro3op. BkiroueHue Takux paboOT B JAHHBIM Kypc JAEMOHCTpUPYET O0OydaromuMcs
UCCJIEIOBATEIbCKUN TMOAXOA K HX BBINOJHEHHIO, TTOMOTaeT B OBJIAJEHUU JOCTYIHBIMHU IS
yualuxcs HaydyHbIMH METOJAMH HCCIeNOoBaHUs, (OPMUPYET M pa3BUBAeT TBOPUYECKOE
MBIIJICHUE, TOBBIIIAET WHTEPEC K MO3HAHWUIO XMMHYECKUX SIBICHUU M MX 3aKOHOMEPHOCTEH.
[Ipennaraempie mpakTUYecKrue pabOThI BKIIOYAIOT OMpe/eNieHne He TOJIBKO Ka4eCTBEHHBIX, HO U
KOJIMYECTBEHHBIX XapaKTePUCTHK MIPOLIECCOB. Cucremaruueckoe BBITIOJTHEHHE
AKCIIEPUMEHTANIbHBIX 3a/1ay MO KOJMYECTBEHHOW XapaKTEPUCTHKE MPOLECCOB pa3BUBAET Yy
YYaIuXCsl aKKyPaTHOCTh, BEIPA0aThIBAET HABBIKM TOYHOCTHU MPHU OIICHKE PE3YJIbTATOB.

HrtoroBoe 3aHATHE MPOXOAWT B BHJIEC HAYYHO-TIPAKTUUECKOW KOH(DEPEHIIMH WU KPYTJIOTO
CTOJIa, TJE 3aciHyLIMBAIOTCA JOKJIaAbl OOydYaloIIMXCs MO BBIOPAaHHONW TEME HCCIENOBaHMS,
KOTOpBIE MOTYT OBITh TpeJCTaBlieHbl B dopMe pedepaTa WM OTUETA MO HCCIEIOBATENHCKON
pabore.

Hean kypca. Lens kypca «OCHOBBI HAHOTEXHOJIOTHI» COCTOUT B TOM, YTOOBI 1aTh OCHOBHBIE
MOHSITHS, UCTIONIE3YEMbBIE B 00JIACTH KBAaHTOBOM (PU3UKHU, a TAK)KE TTO3HAKOMHUTDH C COBPEMEHHBIMH
JOCTHKEHUSIMU HAaHOTEXHOJIOTHM B 00JacTU U3MEPEHUH, MaTepraioBeIeHUs, TPUOOPOCTPOCHHUS
Y IPaKTUYECKUX MPUIIOKEHUH.

3amauu Kypca:

— ¢opMupoBaHUE y yJaluXcs MpeACcTaBlIeHnit 00 OCHOBaX KBAaHTOBBIX d(h(PEKTOB, ITUPOKO
HCITOJIB3YEMBIX B HAHOTEXHOJIOTHSIX;

— (opmupoBaHue y ydamuxcs OOIIero MPeICTaBICHHUS O HAHOTEXHOJIOTMH KaK 0Co00i
OTpaciId HayKH U MPOU3BOJICTBA;
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— 3HAKOMCTBO Y4YalllUXCA C OCHOBHBIMHM HAIPABICHUAMHM W METOJAMU HCCIIEIOBaHUW B
00J1aCTH HAHOTEXHOJIOTHIA;

— (opmupoBaHuEe MpEACTaBICHUS O MPAKTUYECKOM 3HAUEHUU pa3padaThIBaEMBbIX
HAHOTEXHOJIOTUH JIJIs1 3JIEKTPOHUKHU, ONITOIEKTPOHUKH, KOMITBIOTEPHON TEXHUKH, BOCHHOTO JIejia
UT. 1.

— 3HAKOMCTBO YYaIl[UXCsI C MEPCHEKTUBAMHU PAa3BUTHS HAHOTEXHOJOTUN U MPOOYXKACHUE Y
HUX UHTEpeca K MPHUIIOKEHNI0 COOCTBEHHBIX YCHINN B 00JaCTH HAHOTEXHOJIOTHH.

O01mas xapakTepucTuKa Kypca.

PabGouas mporpamma kypca «OCHOBbI HAaHOTEXHOJIOTMH» OCHOBAaHA Ha 3HAHMSX, MOJYyYEHHBIX
00y4aromUMUCs MPU U3y4YeHUU (PU3UKU B OCHOBHOW M CpellHEH IIKOJe MMEET MEXIPeIMETHbIC
CBSI3U C XUMHEH, MAaTEMaTHUKOM.

Peanuzanus BocnUTaTeIbHOIO NOTEHIMATIA YPOKA peal3yeTcs Yepe3 PUBJICUEHUE BHUMAHUS
oOyyarommxcsi K o0CyxaaeMoi nH(pOpMaIu, aKTUBU3AIMU WX MO3HABATEJHHON JESTEIHLHOCTH.
Hcnonp30BaHrWe BOCIUTATENbHBIX BO3MOXKHOCTEH coaepxkaHus Y4eOHBIX 3aHATHN uepe3
JIEMOHCTPAIMIO 00YYarOIIUMCSI IPUMEPOB OTBETCTBEHHOTO, TPAYKIAHCKOTO MMOBEACHUS, TIPOSBICHUS
YeJIOBEKOIIO0UST ¥ JOOPOCEPIEUHOCTH, Yepe3 MoA00p COOTBETCTBYIOIIETO MaTepuana, 3afad sl
peluenust, IpoOJIEMHBIX CUTYaIWH 17151 00CYKAEHUS B KJIacce.

Pabouyas nporpamma yueOHOTO Kypca «OCHOBBI HAHOTEXHOJIOTHIN» paccunTana Ha 34 yaca B
roji, 1 gac B HeIeJIO.

Conep:xanue yueOHOro Kypca
Pa3zoen 1. Hanomamepuanvt u mexnonozuu ux nojayuenus — 4 u.
Texnuka Oe3omnacHoctu. Kiaccudukanus HaHOMATEpUANIOB; HAHOYACTHUIBI; HAHOIOPHUCTHIC
CTPYKTYpPBI; HAHOTPYOKH; HAHOAMCIIEPCUU; HAHOCTPYKTYPHUPOBAHHBIC MOBEPXHOCTU U TUIEHKU;
HAaHOKPHUCTAJUIMYECKUE MaTepHUallbl; TEXHOJIOTUH MOJYyYEHUs HAHOMATEPUAIIOB «CBEPXY BHU3» U
«CHHU3Y BBEPX»; CaMOOpraHu3alus U caMOocOOpka B HaHOTeXHoJorusax. I[Ipaktuyeckas pabora
«ITonyueHne HAHOKUAKOCTEN.
Pa3zoen 2. Hnempymenmul nanomexmnonozuii — 6 u.

[Ipenen pazpemenus ontudeckoro mukpockona. Kputepuit Panes. Jlyanusm «BonHa —
yacTunay. Ou3nueckue MPEANOChUIK K CO3JaHHUIO0 JJIEKTPOHHOTO MHKpockomna. [IpuHiumn
JIEMCTBUSI MAarHUTHOM JIMH3BL. YCTPONCTBO 3JIEKTPOHHOTO IMPOCBEYMBAIOIIETO MHUKPOCKOIIA.
Y CTpolCTBO 3JIEKTPOHHOTO CKAaHUPYIOIIETO MUKPOCKOTIA.

IloneBol MNPUHIMIIBI, NPEUMYIIECTBA W HEAOCTATKU. bE3JMH30BBIM IMOJIEBOM HOHHBIN

MHUKPOCKOII — HOHHBINA MPOeKTOp. M3MepeHne TyHHENBbHOTO TOKAa KaK MPUHIIUI JICUCTBUS
CKaHUPYIOIIEro TYHHENbHOro MHKpockomna. Pabora CTM B pexkrMe MOCTOSIHHOW BBICOTHI M B
pexuMe TOCTOSIHHOTO Toka. PaboTa aroMHO-CHIIOBOrO0 MHKpockoma. CHibl B3aUMOJEHCTBUSA
30H/12a ¢ MOBepXHOCThIO B ACM. Pexxumsl pabotst ACM.

[IpakTuueckue paboThl «AHAIN3 HAHOPA3MEPHBIX IMMOBEPXHOCTHBIX CTPYKTYpP Ha OCHOBE
ACM»; «AHanu3 HaHOpPa3MEPHBIX OOBEKTOB, TMOJYYCHHBIX METOJOM JIIEKTPOHHOMN
MHUKPOCKOITHW.

Pazoen 3. Hanoxnacmeput, keanmosvle mouxku —4 u,
OO6patumbie 1 HEOOpaTUMbBIE XUMUYECKHE PEAKIMU. BUabl XMMHUYECKOTO paBHOBECHS. 3aKOH
neiictByromux Macc. KoHcTanTta paBHOBecusi. BrnusHue paznuyHbIX (aKTOPOB Ha COCTOSIHHE
paBHoBecus. [IpakTrdeckas paboTa «AHaJIN3 MAarHUTHBIX HAHOKJIACTEPOBY.
Pazoen 4. Hanomexnonozuu 0Kpyz HAC: PeaibHOCMb U RepcneKmugsl — 6 u.
Hanonoxkpertusi. Karanuzaropsr u Guistpel. Hanotexnonoruu B Meauiinae. HanorexHosnornu B
nap@roMepu ¥ TUIIEBOW MPOMBINUIEHHOCTH. HaHOTeXHOIOTHH, UCHOIb3yeMble MpH
MIPOU3BOJICTBE CIIOPTUBHBIX TOBAPOB, OJICK/IbI M 00yBH. HaHOTEXHOIOTMH B BOGHHOM JIEJE.
[TpakTudeckas padota «['uapodobHbie u THAPOPUIBLHBIE TOBEPXHOCTHBIE CTPYKTYPHI»
Pa3zoen 5. Yenepoouvie nanocmpykmypot — 4.

CtpykTypbl Ha OocHOBe yriaepoja. [lonyueHue yriepoHbIX HAaHOCTPYKTYp. MexaHudyeckue

CBOICTBA yIJIEPOJIHBIX HAHOCTPYKTYP. XUMHUECKHE CBOWCTBA YIIIEPOIHBIX HAHOTPYOOK.
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DNeKTpUYecKue CBOWMCTBA YIJIEPOJHBIX HAHOTPYOOK. IIprMeHeHue yriaepoAaHbIX HAHOTPYOOK.
[TpakTuaeckast pabota Ne 6 «Ananmmz COM u300pakeHuil yriaepoaHbIX HAHOTPYOOK.

Pazoen 6. Domonnsie Kpucmannvl — onmuyecKue céepxpeuémiu — 3 u.

Ceepxpemérku. Judpakius Ha OJXHOMEPHOM, NBYMEPHOH, TpEXMEpPHOU CBepxpemeTke. 30HHAs
teopusi. DoToHHas 3anpeménnHas 30Ha. [lomyderne GoTOHHBIX KprcTauioB. [IpumeHeHnst GOTOHHBIX
KpHCTaU10B. DOTOHHBIE KPUCTAILIBI B TIPHPOJIE.

Pazoen 7. Hanosrekmponuka - 3 u.

3akon Mypa. OnHORIeKTpOHHBIN TpaH3ucTop. TyHHenbHbIN anoj. Hano-kommbioTepsl. KBaHTOBBIE
KoMITbIOTepbl. CBeToanob!. JIazepsl.

Pazoen 8. Mukposrekmpomexanuueckue cmpykmypol — 2 u.

[ToHsATHE O MHUKPORIIEKTPOMEXAaHMYECKHX CHCTEMaX. OJIEMEHTBHl MHUKPOAJIECKTPOMEXaHUYESCKHX
cucteM. OCHOBHbBIE TPUHIMITBI PAOOTHl MHUKPOAJIEKTPOMEXaHUYECKUX CTPYKTYp. OCOOCHHOCTH U
NEePCICKTHBBI IPUMEHECHHSI.

Pa3zoen 9. Hayuno-npakmuueckas Kongepenyus — 2 u.

3amura pedepaToB, NPAKTHUECKUX PAOOT MCCIIEIOBATENBCKOTO Xapaktepa. Pediekcus. [logseneHue
UTOTOB.

IInanupyemMble pe3yJibTaThl 0CBOCHHS Kypca

JIn4HOCTHBIE pe3yJabTaThl:

-c(hopMUpOBaHHE IO3HABATEIbHBIX WHTEPECOB, HWHTEIUIEKTYaJbHBIX U TBOPYECKHUX
CIIOCOOHOCTEN yJalluxcs;

-yOeX/IEHHOCTh B BO3MOXHOCTH TIO3HAaHUS MPUPOJbI, B HEOOXOJUMOCTH pPa3yMHOIO
UCTIOJIB30BAaHUS IOCTM)KEHUH HAyKH U TEXHOJIOTUH Ul JATbHEHIIETO Pa3sBUTHS YETIOBEYECKOTO
o0miecTBa, yBaXEHME K TBOpLAM HAyKH WU TEXHHUKH, OTHOIIEHHE K (PHU3MKE KaK 3JIEMEHTY
0011e4€eI0BEYECKO KYJIbTYpHI;

-CaMOCTOSTENbHOCTh B IPUOOPETEHNH HOBBIX 3HAHUH U MPAKTUUYECKUX YMEHMUI;

-MOTHBALUsl O0Opa30BaTEIBbHON JIEATENIFHOCTH IIKOJFHUKOB Ha OCHOBE JIMYHOCTHO
OPUEHTHUPOBAHHOT'O MOAX0/1a;

-(opMupoBaHNE IIEHHOCTHBIX OTHOIICHUH APYTr K APYTY, YUUTEI0, aBTOpaM OTKPBITUH U
u300peTeHuil, pesynbraTaMm 00ydeHusl.

MeTanpeaMeTHbIe pe3yJbTAThl:

-OBJIaJICHHE HABbIKAMM CAMOCTOSITEJIBHOIO IMPHOOPETEHUs HOBBIX 3HAHWM, OpraHu3aluu
y4eOHOH JesATeTbHOCTH, TOCTAHOBKM IIeNiel, IUTAaHUPOBAHHS, CAMOKOHTPOJS W OLEHKH
pe3yJbTaTOB CBOCH JEATENbHOCTH, YMEHUSMHU IPEABUIACTh BO3MOXKHBIE DPE3YJIbTaThl CBOMX
JIEHCTBHIA,

-IOHMMaHUE Pa3INYMi MEXIy MCXOIHBIMU (pakTaMy M TUIOTE3aMH Uil UX OOBSICHEHUS,
TEOPETUYECKIUMHU MOJICTSIMHA U PEaTbHBIMU 00BEKTaMH, OBJIA/ICHUE YHUBEPCATBHBIMHA YICOHBIMU
NeMCTBUSAMU Ha NMpUMepax TMnoTre3 A OObsICHEHUs! U3BECTHBIX (DAKTOB M AKCIEPUMEHTAIBHOM
NIPOBEPKH BBIJIBUTAEMBIX THIIOTE3, Pa3paOb0TKH TEOPETHUECKUX MOJIEIICH MPOIIECCOB WITH SIBIICHHI;

-(opMupoBaHue yMeHHI BOCIIPUHHMATH, TIepepadaThiBaTh U MPEABIBIATh HHOOPMAIHIO B
CJIOBECHOI1, 00pa3Hoii, CHMBOJIMYECKOH (hopMax, aHAIM3UPOBATh U NepepadaThIBaTh MOJTYYEHHYIO
WH(POPMAIIAIO B COOTBETCTBHH C IOCTABJICHHBIMH 3a/1a4aMH, BBIJIEISATH OCHOBHOE COJEpKaHHE
NPOYNUTAHHOTO TEKCTAa, HAXOAUTh B HEM OTBETHI HA MOCTABJICHHBIE BOIIPOCH MU3J1araTh €ro;

-IPHOOPETEHNE OIbITa CAMOCTOSTEIHFHOTO TIOWCKA, aHaiW3a W oTOopa HWH(GOpMAIMH C
UCMOJIb30BAaHUEM pa3IMYHBIX MCTOYHHKOB, M HOBBIX HH(OPMAIMOHHBIX TEXHOJOTHH JUIs
peIIeH s TOCTABICHHBIX 3a/1a4;

-pa3BUTHE MOHOJIOTHYECKOM M JMAJIOTMUYECKOM pedyH, yMEHHs BbIpaXaTh CBOM MBICIU U
CIOCOOHOCTH BBICITYIIUBATh coOECeHUKa, MMOHMMATh €ro TOYKY 3pEHUs, MPH3HABAaTh IPaBO
JPyroro 4ejJoBeKa Ha MHOE MHEHHE;
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-OCBOCHHE TPHEMOB JICHCTBUI B HECTAHAAPTHBIX CUTYalHsAX, OBJIAJCHUE IBPUCTUICCKUMHU
METOJaMH pEeLIeHUs TPo0IeM;
-hopmupoBaHHe yMeHHH pPabOTaTh B TPYNIE C BHINOJHCHUEM Pa3JIMYHBIX COIMATbHBIX
peneil, mpeACTaBiIsATh U OTCTAUBATh CBOU B3IJISABI M YOEKICHUS, BECTH TUCKYCCHIO.

IIpeaMeTHBIE pe3yJIbTATHI.
VYyamuiics HayduTes:

- OOBSCHATDH POJIb HAHOTEXHOJIOIMH B (JOPMUPOBAHUU HAyYHOI'O MUPOBO33PEHUS;

- OOBSICHATH BKJIAJ (U3NYECKUX TEOPHH O HAHOMHUpE B (POPMHUPOBAHUE COBPEMEHHOM
€CTECTBCHHO-HAYYHO! KapTHUHBI MUDA;
- IOHUMAaTh €JUHCTBO XUBOW U HEKUBOI NPUPO/IbI, POJICTBO KUBBIX OPraHU3MOB;

- IOHUMAaTbh POJIb HAHOTEXHOJIOTUH B LIEJIOM B )KU3HEAEATENbHOCTH YenoBeka B XXI B.;

- OOBSICHATH NPUHIUIHAIBHOE BIUSIHNE Pa3MEPOB HAHOYACTHUI] HA UX (PH3UUECKUECBONCTBA,
- IIOHUMAaTh IEPCHEKTUBBI TAaK HA3BIBAEMOIO MOJIEKYJSIPHOTO AW3aiiHa, BKJIKOYAIOIIEIO
HAaHOCTPYKTYPbl ~KaK HEOPraHWMYeCKOro, TaK M OpPraHWYeCKOro U  OWOJIOTHYECKOTO
IIPOUCXOXKICHUS.

VYyamuiics NoJIyduT BO3MOKHOCTh HAYUUThCS:

- paboTtath co cpeAcTBaMU MH(OpPMALUU, B TOM YHCIE KOMIBIOTEPHBIMU (YMETh UCKaTh U
oTOMpaTh HHPOPMAIIHIO, CHCTEMATU3UPOBATh M KOPPEKTHPOBATH €€, COCTABIAThH pedeparsl);

- TOTOBUTH COO6H.I€HI/I$I " JOKJIaAbl U BBICTYIIATh C HUMU;,

- y4acTBOBaTb B JIUCKYCCHUSX; — OQOPMIIATh COOOLIECHHUS U JOKJIaAbl B NHUCBMEHHOM M
3JIEKTPOHHOM BUJIE;
- moxbuWpaTh K JOKJIazaM, COOOIIEHHsM, pedepaTaM WIUIIOCTPATUBHBIA MaTtepuan |
KOPPEKTUPOBATH €r0;
- HCIIOJIb30BAaTh INPHOOPETEHHBIE 3HAHWA W YMEHUS B IPAKTUUYECKOW JESTENbHOCTH U
HOBCEHEBHOM KU3HU JUIs CO3/1aHUS] KOMMYHUKAaTUBHON Cpe/ibl B JUajiorax U OOLEHUH;

- HCIIOJIb30BaTh MPHUOOPETEHHBIE 3HAHWS W YMEHMSI B IPAKTUYECKOW NEATENLHOCTH H
MIOBCEIHEBHOM JKM3HM JUIs TIOCTPOECHMSI TUIIOTE3BI 110 CO3/IaHUIO0 MOJIETIEN CTPOEHUS BEIIECTB;

- HCIIOJIb30BaTh MPHOOPETEHHBIE 3HAHMS U YMEHMSI B INPAKTUYECKOM NEATEIBHOCTH H
MOBCEHEBHOM )KU3HHU JUIS HAXOXKAEHUS IPAKTUYECKOT0 IPUMEHEHHSI OCHOBHBIX SBJICHUN (PU3UKH
B )KM3HU YEJIOBEKa.

TemaTuueckoe IJIAHUPOBAHHUE

11 knacc
Ne HaumMeHoBaHue pa3aesoB U TeM NPOrpamMMbl Koua-Bo DJIeKTPOHHbIE
n/n 4acoB (uu¢posbIe)
o0pa3oBaTte/ibHbIE
pecypchl
Pazoen 1. Hanomamepuansl u mexnonozuu ux nojayiyenus —4 u.
1 | Texuuxa 0E€30I1aCHOCTH. Knaccuduxkarms 1 https://fiop.site/
HAaHOMATEePHAJIOB,  HAHOYACTHUIIB;  HAHOIIOPUCTHIE
CTPYKTYpbI; HAHOTPYOKH;
2 | Hanomgucnepcuu; HaHOCTPYKTYPHUPOBAHHBIC 1 https://fiop.site/
NOBEPXHOCTH W IUIEHKU;  HAHOKPUCTALTMYECKUE
MaTepualIbl
3 | TexHONMOTMU TIONYYEHHUS] HAHOMATEPHUAIIOB «CBEPXY 1
BHHM3» UM «CHH3y BBEpX», CaMOOpraHU3alMs | https://stemford.org/
camMocOOpKa B HAHOTEXHOJIOTHSIX
4 | IIpaktrueckas padota «IlomydeHne HaHOKHUIKOCTEH 1
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Pazoen 2. Hncmpymenmeul HanomexHnoi02uit — 6 u.
1 |Ilpemen paspemieHHs ONTHYECKOTO  MHUKPOCKOIIA. 1 https://fiop.site/
Kputepuit Panes. [lyanusm «BosiHa — 4YacTUIla.
®du3nuecKue NperoChUIKH K CO3JaHHUI0 JIEKTPOHHOTO
MUKpockorna. [IpuHnun aeiicTBus MAarHUTHOM JIMH3BI.

2 | YcrpoiicTBO JIEKTPOHHOTO MIPOCBEUUBAIOIICTO 1 https://resh.edu.ru
MHUKPOCKOIIA. VYerpoiicTBo AJIEKTPOHHOTO bubmmoreka [JOK
CKaHUPYIOIIEr0 MHUKPOCKOIIA.

3 | IloneBoit MPUHLKIIBI, IPEUMYIIECTBA ¥ HEAOCTATKH. 1 https://stemford.org/

be3nuH30BbIN 110JIEBOM MOHHBIM MUKPOCKOII — MOHHBII
npoektop. Mi3MepeHre TYHHEIbHOTO TOKA KaK MPUHIINT
JICUCTBHSI CKAHUPYIOIETO TYHHEJIBHOTO MHUKPOCKOIIA.

4 | Pabora CTM B peKUME IOCTOSHHOW BBICOTBI M B 1 https://stemford.org/
pPEeKUME TOCTOSIHHOTO TOoKa. PaboTa aToMHO-CHIIOBOTO
MHKpockora. Chiibl B3aMMOICHCTBHSI 30HIa C
noBepxHocThi0 B ACM. Pexxumbl pabotst ACM.

5 | Ilpaktuueckass pabora  «AHATM3  HAHOPA3MEPHBIX 1 https://fiop.site/
IIOBEPXHOCTHBIX CTPYKTYp Ha ocHOBe ACM)»

6 | [IpakTuueckas paboTa «AHaaM3 HAaHOpa3MEpHbIX 00beKTOB| 1
HOJIY4YE€HHBIX METOJOM 3JIEKTPOHHOU

MHUKPOCKOITHID)
Pa3zoen 3. Hanoxknacmepol, keanmoevie mouxku —4 u.

1 | O6paTumMbie U HEOOPATUMBIC XUMUYECKUE PEAKITUH. 1 https://stemford.org/

2 | Bujibl XUMHUYECKOTO paBHOBECHS. 3aKOH JICHCTBYIOIINX 1 https://fiop.site/
macc.

3 | Koncranra paBHOBecusi. Biusnue pazmmaHbIx 1 https://stemford.org/
(hakTOPOB Ha COCTOSIHUE PABHOBECHSL.

4 | IlpakTHueckas pabota «AHanu3 MarHuTHex| 1
HAHOKJIACTEPOBY.

Pazoen 4. Hanomexnonozuu 60Kpyz Hac: peaibHOCHb U nepcnekmuest — 6 u.

1 | Hanomokpsitus. KaranuzaTopsl u GUIbTPHI. 1 https://stemford.org/

2 | HaHOTEXHONOTHU B METUIIHHE. 1 https://fiop.site/

3 | HanorexHomornn B mapoMepud W IHIIEBOH 1 https://stemford.org/
HPOMBIIIUICHHOCTH.

4 | HaHOTEeXHOJIOTHH, HCIIOJIb3yeMbIe TIPH MTPOU3BO/ICTBE 1 https://stemford.org/
CIIOPTHUBHBIX TOBAPOB, OJIEXKIBI i OOYBH.

5 | HaHOTEXHOJIOTMHA B BOSHHOM JEJIE. 1 https://resh.edu.ru

but6mmoreka [JOK
6 | [IpakTrueckas padora «I'unpodoOHBIC U 1

THAPO(UIBHBIC TIOBEPXHOCTHBIE CTPYKTYPBD)
Pazoen 5. Yenepoonwvie nanocmpykmypot — 4.
1 | Crpyktypsl Ha oOCHOBe yrjiepoja. Ilomyuenue 1 https://fiop.site/profkadry-

YIJIEPOIHBIX HAHOCTPYKTYDP. obrazovanie/elektronnoe-
obrazovanie/
2 | MexaHUYeCKHE CBOWCTBA YIJIEPOJHBIX HAHOCTPYKTYP. 1 https://fiop.site/profkadry-
XUMHUYECKHE CBOWCTBA YIIIEPOJIHBIX HAHOTPYOOK. obrazovanie/elektronnoe-
obrazovanie/
3 | DieKTpHUYECKHE CBOMCTBA YIJICPOAHBIX HAaHOTPYOOK. 1 https://fiop.site/

[IprmeHeHue yriepoIHbIX HAHOTPYOOK
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4 | Ilpaktuueckas pabota «Anamuz COM wu3o0paxeHui 1
YIJIEPOIHBIX HAHOTPYOOK.

Pazoen 6. Domonnvle Kpucmasibl — ONMUYECKUE CEEPXP

ewémku — 3 u.

1 | Ceepxpemérku. Hudpaxims Ha OJIHOMEPHOH, 1
JIBYMEpHOM, TPEXMEPHOIN CBEPXPELIETKE.

https://fiop.site/profkadry-
obrazovanie/elektronnoe-
obrazovanie/

2 | 3onHas Teopus. DoTOHHasg  3ampelléHHAas ~— 30HA. 1
[Tony4eHne GOTOHHBIX KPHCTAILIOB.

3 | IlpumeHenuss  (HOTOHHBIX  KpHUCTALIOB.  DOTOHHBIE 1 https://fiop.site/
KPHUCTAJLIB B IPUPOJIE.

Pa3zoen 7. Hanosnekmponuka - 3 u.

1 | 3akon Mypa. OTHO3IEKTPOHHBIN TPAH3UCTOP. 1 https://fiop.site/

2 | Tyunenpusii auox. HaHo-kommbroTepsl.  KBaHTOBBIC 1 https://stemford.org/
KOMITBIOTEPBI.

3 | Ceeromuonsl. Jlazepsl. 1

Pa3zoen 8. Muxpo rn1ekmpomexanuyeckue cCmpyKkmypol — 2 u.

MHKpPO 3JI€KTPOMEXAHUYECKUX CTPYKTYp. OcobeHHOCTH U
HEepPCHEKTUBbI TPUMEHEHHUSI.

1 | IloHsTHE O MUKPO 3JIEKTPOMEXAHUUECKUX CHCTEMAX. 1 https://stemford.org/
DNIEeMEHTBI MUKPO 3JIEKTPOMEXaHUYECKUX CUCTEM.
2 | OcHOBHBIE HPHHIMITBL paboTHI 1 https://fiop.site/profkadry-

obrazovanie/elektronnoe-
obrazovanie/

Pa3zoen 9. Hayuno-npakmuueckas Kongepenyus — 2 u.
1 | 3amwura pedeparos, MPAKTHUECKUX pabot 1
HCCIIEI0BATEILCKOTO XapaKTepa.
2 | Pednekcus. [TonBeaeHne HTOrOB. 1
HUroro | 34
7
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