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HOACHUTEJIBHASA 3AIIMCKA

CymecTBeHHass poib B M3YyYEHUM 3aKOHOMEPHOCTEH pa3BUTHA IPUPOIBI U
B3aUMOJEHCTBUS C HEH YeIOBEYECKOW [MBWINM3ALMM  IPUHAUIEKUT  €CTECTBEHHBIM
HaykaM. OcCOOEHHO BeJIMKa 3Ta pOJib B HBIHEIIHMH BEK HAYYHOTO M TEXHOJIOIMUYECKOTO
nporpecca. HaHOTEXHOIOTHH, BKJIIOYAIOIINE B ce0s caMble HOBBIE TOCTHMKEHUS (PU3UKU, XUMUU
n Ouosoruu, — 0€3 COMHEHHUS B HACTOsIIEe BpeMs CaMOE€ WHHOBAI[MIOHHOE HAaIpaBIICHUE
pa3Butusa Hayku U TexHuku. CornacHo ykasy llpesunenta Poccuiickoit @enepanuu ot 7 nrois
2011 r. N 899 «OO0 yTBepkKeHUU TPUOPUTETHBIX HANPABICHUN pa3BUTHUS HAYKH, TEXHOJIOTUN U
TexHuku B Poccuiickoii ®Penepanyu M NEpPeUHs KPUTHUECKUX TEXHOJIOrHM Poccuiickon
®denepanun» 0co00e BHUMAHHUE YAENSAETCS HAIPABICHUSM, TECHO CBS3aHHBIM C pPa3BUTHEM
HAaHOTEXHOJIOTUYECKOM  OTpaciu. HOBbIE  TEXHOJOIMYECKM  OpPHUEHTHPOBAHHBIE  OTPACiIH
MIPOMBIIIJICHHOCTH TPEOYIOT HE TOJIBKO JTOCTATOYHO KBAJIM(UIIMPOBAHHBIX CIYXKAIUX U3 YUCIIA
BBIIIYCKHHKOB, HO " IpaMOTHBIX  THOTpeOuTeneit COBPEMEHHOMN IIPOYKLIAH.
CoBpeMeHHbIE BBITYCKHUKH HEJOCTATOYHO MOTOBBI K )KU3HU B HAHOTEXHOJOIMYHOM OOILECTBE.
Benps B 00pazoBaTenbHBIX CTaHAApTaX, YIeOHUKAX, IPOrpaMMax Mo XUMHH, GU3HUKE, OMOIOTHH,
MaTeMaTUKe HET pa3leNoB, IIOCBAIICHHBIX HAHOTEXHOJNIOTMSAM.  BaXHBIM  acmekToM
00pa30BaTEIbHON U BOCTIMTATENILHON ACSITEIBHOCTA 00Pa30BATENbHBIX YUPEKICHUH Pa3sTUIHBIX
ypoBHell B PO sBisieTcs pa3BUTHE TBOPUECKUX CIIOCOOHOCTEH BOCHIUTAaHHUKOB, MPUOOIIEHHE UX
K UCCIIEIOBATENBCKONW paboTe M, B KOHEYHOM pe3yibTaTe, BOCIMTAHHE aKTUBHOW TBOPYECKOU
JUYHOCTH.

TakuMm o0pa3oM, akTyaJlbHOCTh JAHHOW MTPOrPaMMBbI COCTOUT B CJIETYIOIIEM:

e [porpamMma  JJIGKTUBHOTO  Kypca  «Jlaboparopusi =~ HaHOTEXHOJOTMI»  YCTPAaHUTh
MHPOPMAIIMOHHBIM Tpo0en B 3HAaHUAX OOydarommxcsi, copMHpOBaTh Oojiee BBICOKHUI
YPOBEHb €CTECTBEHHOHAYYHOU I'PaMOTHOCTH;

e nmomoraer (¢GopMuUpoBaThb |y OOy4yalOIIMXCs  HAaBBIKM  HAy4YHO-HCCIIEI0BaTEIbCKON
NEeATEIbHOCTH;

e IIPOBOJUT NPO(OPUEHTALUOHHYIO PAabOTy B IPUOPUTETHOM Jyist PP HarmpaBieHHH.

B nmaHHOM mporpaMMe peanu3oBaH JIMYHOCTHO-OPUEHTHUPOBAHHBIN W CHCTEMHO-
NeATEeNbHOCTHRIM moaxon. Mcnosb3yrorcs Ttakume texHonorun kKak: HMKT, wmHTEepakTHBHBIE
TEXHOJIOI'MH, METOJI IPOEKTOB.

Kypc yuuThiBaeT MeEXNpeIMETHBIC CBSI3M C XUMHUEH, Ouoyioruel, WHPOPMATHKON H
mnpeanosaraeT — Takue popMbl  padoTbl, KaKk  YpOK-IPAKTHKYM, JIEKIMs, CEMHHap,
9KCKYypcHsl, 3a4€T B BHJIE 3alIUTHl MPOECKTHBIX U HCCIENOBATENbCKUX paldoT. Ilpumenstorces
Takue OpMbI KOHTPOJISl, KaK YCTHBII Ompoc (TeKyIMHA KOHTPOJb) M 3a4eT B BHUJAE 3aIUTHI
MpPOeKTa (MUTOTOBBIM KOHTPOJb). Ilocie m3yueHus kaxaoro paszaena oOydaroliuecs 3aroaHSIIOT
«VlHauBuya bHYI0 KapTy pa3BUTUS» C LENbl0 (OPMHUPOBAHUS HABBIKOB CaMOOILICHKH,
CAMOKOHTPOJISI M CHUCTEMAaTH3UPYIOIIYI0 TaOmuIly MO H3y4eHHOMY MaTepuainy. Peammzanus
nporpammsl 3¢ peKTrBHA MPU COUETAHUH I'PYIIIOBBIX U MHIUBUIYAJIbHBIX (HOPM 3aHATHIA.

Ha 3ansTusx  UCMONB3yIOTCS  CIEAYIOIIME MEeTOAbl 00y4YeHHs: OOBSICHUTEIBHBIN,
WJUTIOCTPATUBHBIN, IEMOHCTPALIMOHHBIH, TIOMCKOBBIN, NCCIEN0BATEIbCKUN, IPOEKTHBIN.

B memom, mnporpamMma MoxkeT ctath 3(G()EKTUBHBIM HHCTPYMEHTOM (HOPMHUPOBAHUS
LEJIOCTHOM KapTUHBI MHUpa, MeTanmpeaMeTHelx YVYJI, Tak Kak B OCHOBE BCEX
HAaHOTEXHOJIOTUYECKUX pPa3padOTOK JekaT (yHIaMEHTalIbHbIE Hay4yHbIE MCCIEI0BaHUS B
00J1aCTH pa3IMYHBIX AUCLUIUIMH.

PaGouas mporpamma MOKET UCIOIB30BATHCS IIPU pean3alui B (popMe 3JIeKTPOHHOTO

00y4eHHUsI C IPUMEHEHUEM TUCTAHIIMOHHBIX TEXHOJOTHH. Taxke BO3MOXKHO

WCIIOJIb30BaHUE NUCTAHIMOHHBIX TEXHOJIOTUH IIPU peaan3aliuy NpOrpaMMbl B OUHOU

dopme.

Bo3MmoxkHO ucnonb3oBaHue pabouux TeTpanei.

OTAMYMTEeIbHOI 0CO0EHHOCTBIO TIPOrpaMMbl  Kypca «JlabopaTopusi HAHOTEXHOJIOTHIT»
MOKHO CUUTaTh CIEAYIOLIEE:



BO3MOXKHOCTH JIUCTAHIIMOHHOTO 00y4YeHus, OJarofaps UCMOIb30BaHUIO MaTEPHAIOB OHJIAIH-
Kypca;

BO3MOKHOCTh BUPTYaJBHOTO MPHUCYTCTBHsS oOydaromuxcst B yrabopatopusix MHIIT IODY,
Onaroiapsi IPUMEHEHUIO COBPEMEHHBIX WH(POPMAIIMOHHBIX TEXHOIOTHIA;

CTUMYJIMpPOBaHUE Y4eOHO-HCCIIEI0BATENbCKOW U MPOEKTHON JAESITENbHOCTH IIKOJbHUKOB
yepe3 NPUMEHEHHE aBTOPCKUX ITPHUEMOB pabOTHI ¢ 00y4YaroIUMUCH;

npeoOiaganue TBOpueckux (opm paboThl, Onaromaps Beaylleld poJM TPOSKTHOH U
HCCIIEeI0BATENIbCKON ACSITENIHOCTA U O0YUYEHHUIO B COTPYIHHUYECTBE;

BKJIIOUEHUE DJJIEMEHTOB 3aHMMATEIbHOCTM B COYETAHMH C HAY4YHOCTBIO, CO3JAIoLIee
MOJIOKUTEIBHYIO MOTHBAIIMIO K OCBOEHUIO MaTepHana;

BO3MOXKHOCTh BBIOOpa OOydYalOIIMMUCS HaIpaBlIeHUs JaOOpaTOpHBIX 3aHATHI Ha 0ase
HNHDBII FO®Y B COOTBETCTBUM C UX HMHTEpecaMH M 00pa30oBaTEeIbHBIMU MOTPEOHOCTIMH,
co3laBasl YCJIOBUS JUIsl TOCTPOSHUS HHIWBUIYaJbHOTO 00pa30BaTeIbHOrO0 MapiipyTa
00yJaroummMucs;

MPUMEHEHHE aBTOPCKUX MPUEMOB pabOThl C TEKCTAMH TEXHHUYECKOTO COJEPKaHUs C IEIbI0
(hopMUPOBaHHS HABBIKOB CMBICJIOBOT'O UTCHHS,

MpUMEHEHHE KapT WHIWBUAYAIBHOTO Pa3BUTHA OOYYAIOUIMMHCS C LENbI0 (OPMHUPOBAHUS
HABBIKOB CAMOKOHTPOJISI, CAMOOLIEHKH U CAMOOPTaHU3aIlMU CTAPIICKIACCHUKOB;

co3nanue 0a3bl AJIsi OPHEHTAIIMH 00YJarOIUXCS B MHUPE COBPEMEHHBIX MPO(ECcCHii;
obecrieunBaeT HEMPEPHIBHOCTH MPOGECCHOHATFHOTO 00pa3oBaHus «ikona-BY3».

HEJIM KYPCA

(I)OpMI/IpOBaHI/Ie LIEJIOCTHOM CCTGCTBGHHOHay‘lHOﬁ KapTUHBI MHpa C Y4YCTOM JOCTHKECHUI
HAaYKH U TCXHUKU B obnacTtu H&HOTCXHOJ’IOFHﬁ;

yriryOjaeHue 3HaHUM OCHOBHOI'O Kypca (PU3MKH U TOBBILIEHHE UHTEpECa K €ro U3y4eHHUIO;
(bopMHUpoBaHKUE YMEHHSI KOJUIEKTUBHO PEIIAaTh MOCTABICHHBIE 3a/1a4H;
(hopMHpOBaHKE JIMYHOCTHBIX M METanpeaMeTHbIX Y'Y /;

NpoOyXJeHHe HHTepeca Yy O0Oydaloluxcs K MCCIeI0BATENbCKON JIEATEIBHOCTH U
WH)KEHEPHOU paboTe B 00J1aCTH HAHOTEXHOJIOT HA.

3AJIAYM KYPCA

CO3JaTh YCIOBUS JUIsl Pa3BUTUSL II03HABATEIBHOIO MHTEpPECA, HWHTEIUIEKTYaJbHbIX U
TBOPYECKUX CIIOCOOHOCTEH yUalMXCsl B IPOIIECCE CAMOCTOSTSIIEHOTO TIPUOOPETCHHS 3HAHMIA
C MCTOJIb30BaHUEM PA3TUYHBIX HCTOYHUKOB MH(POPMAIUH;

(dhopMupoBaTh 001IIee TMPECTABICHNUE O TOM, YTO TAKOE HAHOTEXHOJIOTHH KaK OTPACIh HAYKH
U TPOM3BOJACTBA, M €€ MOTEHLHMAJEe U pPELIEHUS MHOTMX MpoOieM dYeloBeYecTBa C
MTOMOIIBIO BEICOKOA(()EKTUBHBIX MAaTEPHATIOB, KOMIIOHEHTOB U CHCTEM;

MOKa3aTh MEXIUCIHUIUIMHAPHBIA XapakTep HAHOTEXHOJOTMHM KaK HOBOTO HarlpaBleHUS
HayKU;

MO3HAKOMUTH YyYallUXCsl C OCHOBHBIMU HANpPaBICHUSIMU U METOJAMU HCCIEJOBaHUN B
0o0JacT HAHOTEXHOJOTHH, a, TaKkke C JMJOCTHKCHHSIMH W TIePCIEKTUBAMM Pa3BUTHUS
HAHOTEXHOJIOTHii;

(hopMUpPOBaTH HABBIKK HAYYHO-MCCIIEI0OBATEIbCKOM IEITEIbHOCTH;

pa3BUBaTh yMEHHE OOYYalOIIMXCS CaMOCTOSITENIbHO paboTaTh C HAYYHBIMU TEKCTaMH,
WCIIONB3Ys] HABBIKA CMBICIIOBOT'O UYTEHUS;

BOCITUTHIBATh YYBCTBO OTBETCTBEHHOCTH 32 COOCTBEHHBIC JICHCTBUS;

(¢bopMUpOBaTh HABBIKM CAMOJUCLUHUIUIMHBI M CAMOKOHTPOJS B XOJA€ IPOBEACHUA
HCCIeOBaHUM U CO3aHUS PA3IMUHBIX POCKTOB;

pa3BUBaTh YMEHHUE KOJUIEKTUBHO PEIIaTh MOCTABICHHBIC 3a/1a4H;

00y4UTh IPUHLIUIIAM Pa0OTHI CO CKAHUPYIOIIUM 30HA0BBIM MHKpockorioMm NanoEducator;



e (opmupoBaTh 3HaHMA O (yHIAMEHTAIBHBIX IPUHIMIAX U Qu3nueckux 3ddexrax, nexanmx

B OCHOBE ITPUMEHEHUSI HAHOTEXHOJIOT .

MECTO KYPCA «<HAHOTEXHOJIOI'MW» B YYUEBHOM IIJIAHE

[IpuxnanHoil sneKTUBHBIA Kypc «JlabopaTopusi HaHOTEXHOJIOTHMI»3HAKOMUT yHalIUXCs C
BRXHEHIIMMHU MYTSIMM U METOJAaMU NPUMEHEHHs 3HAHUM Ha NpaKTHKE, pa3BUBACT UHTEpPEC K
COBPEMEHHOW TEXHHKE U MPOU3BOJICTBY B O0JIACTH HAHOTEXHOJOTH, CIOCOOCTBYET
po¢eCCHOHAILHOMY CaMOOIPEAETICHUIO 00yUarommxcs. MeTranpeaMeTHOCTh Kypca MO3BOJISET
C ©IWHBIX TO3WIMI paccMaTpUBATh PA3IUYHBIC TPOLECCHI M SBJICHUS, OMHUPAsSCh HA 3HAHUS
(bu3KMKM, XUMUHU, OUOJNOTHH, MAaTEMATHKU, HHPOPMATHKH, YTO CIOCOOCTBYET (HOPMHUPOBAHHIO
o0miero Hay4HOro MHpPOBO33peHHs. Kypc Oymer mosie3eH st ydammxcs BceX mpoduiei
oOyuyeHus. 1l TYMaHUTapHOTO HANPABICHUS MOXKHO YCUJIMTH ONMUCATENIBHYIO COCTABIISIOIIYIO
Kypca, UIsi OMOJIOTO-XMMHYECKUX KJIACCOB CAENATh AOMOJHHUTEIBHBIC aKIIEHTH Ha XUMHUECKOM
1 OMOJIOTHYECKOM aCHEeKTaX Kypcax.

[Iporpamma paccumtana Ha 34 waca — 1 4yac B HenemoKoHTpons peanu3anuu

IpOrpaMMbl OCYLIECTBIsieTCST B (OpME YCTHOTO oOIpoca (TeKyIIMd KOHTPOJb) M 3allUThI
00yyaroIMUCS IPOEKTHBIX U UCCIIEA0BATENbCKUX PA0OT (MTOTOBBIA KOHTPOJIB).

IINIAHUPYEMBIE PE3YJIBTATBI U3YUEHUSA KYPCA
«HAHOTEXHOJIOT TN
B pe3yabTare peanu3anuu JaHHOI NMPOrpaMMsbl 00yYaIOIUACS T0JKEeH
3HATH/TIOHUMATD.

e (usMyeckue OCHOBHI HAHOTEXHOJOTIMi: MaclITaObl HAHOMHPA, OCHOBHBIEC MPEICTaBICHUS
KBaHTOBOW MEXAHHMKHU, OCHOBHBIE TUIIBI HAHOCTPYKTYP;

e METOJIbI NOIYYCHHS ¥ UCCIIEIOBAHUS HAHOCTPYKTYD;

e  YHUKAaJbHBIC CBOMCTBA HAHOCTPYKTYD;

e IPUMEHEHHE HAHOPAa3MEPHBIX CUCTEM B DJICKTPOHHKE;

e POJb HAHOTEXHOJIOTUH B OMOJIOTHH, XUMHUH, TEXHOJIOTHH, MEIUIIMHE W JPYTHX HAayKaxX;

e HEOOXOIMMOCTH MCCIIEIOBAHMUI, TPOBOANMBIX YIEHBIMHU B 00JIACTH HAHOTEXHOJIOTHI;

e Ommxaiflive nepcreKTUBbl HAHOTEXHOJIOTUIA U UX POJIb B HAIIEH KU3HU.

yMeTh:

e OpraHM30BBIBATH IIOKCK, aHAJIN3, OTOOp, MpeoOpa3oOBaHME, CHCTEMATH3AIMIO, OIECHKY |
nepegadyy HeoO6XxoIuMon HHPOPMALUH, UCTIOIb3Ys PA3INYHbIE HCTOYHUKH;

e  HCHOJB30BATH HABBIKMA CMBICIIOBOT'O UTEHUS JIJIsl paOOTHI ¢ HAYYHBIMH TEKCTAMU;

e BIAJETh NMPUHIUIIAMH PabOTHI CO CKaHUPYIOMINM 30HI0BBIM MUKpockonoM NanoEducator;

e pemaTh yueOHbIE U cCaMOOOPa30BaTENbHBIE POOIIEMBI;

e 0pOPMIIATH, MIPEICTABIATh M 3ALIUIIATH PE3YJIbTAaThl CBOMX HCCIICIOBAHUI;

e COTPYIHHYATH U pabOTaTh B KOMAH/IE;

e TPUMEHATH 3HAHUS, MOJYYEHHBIE B XOJ€ M3YYEHHS Kypca, Ha ypokax (DM3WKH, XUMUHU H
O6uosornu, MHPOPMATUKU U Ap. AJII OOBACHEHHS TNPOUCXOAAIINX BOKPYT IPOLIECCOB H
SIBJICHUI HA YPOBHE HAHOMUDA.

BaxHo, uTO IpH opraHu3anuy yueOHOro mpolecca yIuTelb MOKET BapbUPOBATh BUIBI U

(OpMBI 3aHATHH, TPUIEPKUBASICH COJCPKAHMA, 00bEMA U MOPSAKA N3YyUYEHHS MaTepHaa.

Hoypoqﬂo-TeMaTuquKoe IJIAHUPOBAHUE

Tema

Brenenue. UTo Takoe MpOEKT.

Tema 1. Teopernueckuii 010k. (16 1) CrnocoOsl MbICIUTENBHON AesATeNbHOCTH. (7 4.) UTo
Takoe rpoobiema.
Kak MbI mo3HaéM Mup.




Y IMBUTEIBHBIN BOIIPOC.

Yunmcs BbIABHUI'aTh TUITIOTC3hI.

Yunmcs BbIABHUI'aTh TUITIOTC3hI.

Hcrounnku nHpopmanuu.

Hcrounnku nHGOpMaLuu.

Ortarbl paboThl B paMKaxX UCCIIEI0BATENbCKON AESITENbHOCTH. (9 4.) BeiOop Tembl
UCCJIEJOBaHMUSI.

]_[CJ'II/I M 3aga491 UCCJICAOBAHMA.

Mertobl uccienoBanusi. MbICIUTEIBHBIE ONIEPALIUH.

Mertoibl ucciie1oBaHusi. MBICIUTENBHBIE ONIEPALIUH.

COop maTepuaia s UCCIICTOBAHUS.

COop maTepuaa i UCCIICTOBAHUS.

Ananu3 u cuHTE3. Cy)K,Z[eHI/IH, YMO3aKJIHOYCHUS, BBIBOJBI.

O060011eHIE OTYUYEHHBIX JaHHBIX.

O060011eHIE TOTYYEHHBIX JTaHHBIX.

Tema 2.IIpaktraeckuii 6510k. (10 4.) MbI - nccnenoBatenu. Mictopudecknue mpOeKTHI.
[InanupoBaHue pabOTHI.

[InanupoBanue paboOTHI.

AHKCTI/IpOBaHI/IC. COI_II/IEU'IBHBII‘/JI Oor1Ipoc. HHTCpBLI-OPIpOBaHI/Ie.

AnxketrupoBanue. CounanbHbiil onpoc. MHTEpBbIOMPOBaHUE.

OT160p U cocTaBlieHHE CIICKA JIUTEPATYPHI 10 TeMe UccienoBaHus. PaboTta ¢ OMOIMOTEYHBIM
MaTEepPHAJIOM.

OT60p ¥ cocTaBlIieHUE CIHCKA JIUTEPATYPHI IO TeMe UccienoBaHusa. PaboTa ¢ OMOIMOTESYHBIM
MaTepUaIOM.

OT60p M coCTaBICHUE CITUCKA TUTEPATYPHI IO TeMe uccienoBanus. Pabora ¢ 6uOIMoTeYHBIM
MaTepUaJIOM.

O6001meHne nmoxy4eHHbIX JaHHBIX. OhOpMIICHHE POEKTOB.

O06o061enne noaydeHHbIX JaHHbIX. OdopmiieHre Tpe3eHTaIHH.

O600611eHre noaydyeHHbIX JaHHbIX. OdopmiieHre Tpe3eHTalHH.

Tema 3. MOHUTOPHUHT UCCIIE0BATENbCKOM edaTenbHocTy yuamuxcs. (7 4.)[loaroroska k
3aIUTE MPOEKTOB.

HOI[FOTOBKa K 3allIUTC IIPOCKTOB.

3amuTa NpOEKTOB.

3amuTa NpoEeKTOB.

3auuTa NpOEeKTOB.

TlonBenenne UTOTOB.




‘ IlogBegeHne UTOroOB.

Y4eOHO-MeTOAUYECKOE O0ecTeyeHHe MPOrPaMMbl

AndumoBaM. M. 3anumatenpHbie HaHOTeXHOJOTHH/ M. M. Andumosa.—M.: BUHOM,
2011.

benas xaura mo HanotexHojorusm / mof pea. B. . ApxannieBa unp. — M.: U3a-Bo
JIKH, 2008.

borpanos K. FO. Yto moryt Harnorexnonoruu / K. FO. borganos. — M., IIpocsenienue,
2009.

3yo6koB 10.H., Kagoukun A.C., Ko3znos /I.B., Haropuos 10.C, HoBukos C.I"., CBeTyxun
B.B., Cemennon JI.1.Beenenue B HanoTexHONMOTHH. Monynb «Du3nkay. YueOHOe
nocobue st ydammxcs 10—11 kmaccoB cpeHux o011e00pa3oBaTebHBIX YUPEKACHUH.
CII6: O6pazoBaTenbHbIi HeHTp «Y4actue», O6pazoBatenbHbie MPoeKThl, 2012, (Cepus
«Hanomkomnay).

Pribankuna M. Hanotexnonmoruu ais Bcex. bonbiioe B maniom / Mapust Peioankuna. —
Nanonews.net.ru, 2005.

Coru B.®., [Ipoxxauna E.I1., CanxanoBa A.®. Beenenue B HAHOOMOJIOTHIO U
HaHOOMOTEXHOJIOTHH. — Y4eOHoee mocodue st ydammxcs 10-11 kmaccoB cpemHux
obmieoOpazoBarenbHbIX yapexaeauid. — CI16: OOpa3oBaTenbHBINA EHTP «YUYacTHEY,
O6pazoBarenbubie mpoekThl, 2012 (Cepust «Hanomikoma).

Y4eOHO-MeTOAUYECKOEe H MATEPUAIBbHO-TEXHHYECKOE o0ecneyeHue
00pa3oBaTeJbHOI0 Mpouecca
[Iepeyenp Nel

Jluteparypa s yuurtens

1.
2.
3.

bornanos K.IO. Uto Moryt HaHo-texHonoruu. — M: IIpocsemienne, 2009.

Hpexcnep 3. Maiunsl co3u1aHus: TpsAayIIas 3pa HAHOTEXHOJIOT Ui,

3yo6koB I0.H., Kagoukun A.C., Koznos /I.B., Haropuaos 10.C, HoBukos C.I'., CBeTyxun
B.B., Cemennon /[.1. BBenenue B HanotexHonorun. Moayns «®Pusnkay. YaeOHOe
nocobue st ydamumxcs 10—11 kmaccoB cpeHux o01eo0pa3oBaTeIbHbIX YUPEKICHUN. —
CII6: O6pazoBaTenbHbIi HeHTp «Y4actue», O0pazoBaTenbHble MPoeKThl, 2012. — 160 c.
(Cepust «Hanomikonay).

[lepeuenp No2

JJIeKTPOHHBbIE U31aHus, o0pa3oBareiabHble UKT-pecypcesnl

N Ok wDdE

http://schoolnano.ru/node/4655
http://www.nanometer.ru/
http://edunano.ru/view _doc.html?mode=home
www.strf.ru

www.portalnano.ru

www.scincephoto.com

www.ntmdt.ru

WWW.Mmicroscop.ru
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TexHuveckue cpeacrsa 00y4eHust


https://www.google.com/url?q=http://schoolnano.ru/node/4655&sa=D&ust=1549749189673000
https://www.google.com/url?q=http://www.nanometer.ru/&sa=D&ust=1549749189674000
https://www.google.com/url?q=http://edunano.ru/view_doc.html?mode%3Dhome&sa=D&ust=1549749189674000
https://www.google.com/url?q=http://www.strf.ru&sa=D&ust=1549749189675000
https://www.google.com/url?q=http://www.portalnano.ru&sa=D&ust=1549749189675000
https://www.google.com/url?q=http://www.scincephoto.com&sa=D&ust=1549749189675000
https://www.google.com/url?q=http://www.ntmdt.ru&sa=D&ust=1549749189676000
https://www.google.com/url?q=http://www.microscop.ru&sa=D&ust=1549749189676000

HwDn e

Pabouee MecTo yuuTesnsi: KOMIbIOTED, SKpaH, Internet.

PaGouee mecTo yueHHKa: KOMIbIOTEDP, KOJIOHKH, HAYIITHUKY, Internet.
OnThueckue ¥ 3JIEKTPOHHBIE MUKPOCKOIIBI.

Ckanupyromuii 30H10BbIH Mukpockorn NanoEducator.
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