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Pasznen 1.IINIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA YYEBHOT' O
KYPCA

TpeboBaHusi K pe3yJibTaTaM 0CBOEHMSI OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl
OCHOBHOTI0 00111er0 00pa3oBaHus

JIMuyHOCTHBIE pPe3ylbTaThl OCBOCHUS OCHOBHOW O0pa30BaTeIbHOM MPOrpaMMbl OCHOBHOT'O
o011ero o0pa3oBaHus JOJIKHBI OTPAXKATh:

1) BocnuTaHMEe POCCUMCKOM TIpakJaHCKOM WAEHTUYHOCTH: NATPUOTH3Ma, YBAXKEHUS K
OtedecTBy, MPOLIIOE M HACTOSIIEE MHOTOHALIMOHAJIBHOIO Hapoja Poccuu; oco3Hanue cBoei
THUYECKOH ITPUHAJICKHOCTH, 3HAHUE UCTOPUH, SA3bIKA, KYJIBTYPBI CBOETO HApOJa, CBOErO Kpas,
OCHOB KYJIBTYPHOI'O Hacjenus HaponoB Poccuu M 4denoBedyecTBa; yCBOEHUE I'yMaHUCTHYECKHUX,
JEMOKPATUYECKUX U TPAJUIIMOHHBIX IIEHHOCTEH MHOTOHAIIMOHAILHOT'O POCCHIICKOTO 00IIeCcTBa;
BOCIIMTaHHE YyBCTBA OTBETCTBEHHOCTH U J0jTra repea PonnHoi;

2) ¢opMupoBaHHE OTBETCTBEHHOI'O OTHOUICHUS K YYEHHIO, TOTOBHOCTH U CIIOCOOHOCTH
00yJarmUXCcsl K CaMOPa3BUTHIO M CaMOOOpa30BaHUIO HA OCHOBE MOTHBAIIMU K OOYYCHHIO U
NO3HAHHIO, OCO3HAHHOMY BBIOOPY M HOCTPOCHHIO JajbHEHIIEH WHAWBUIYaTbHOW TPAaCKTOPUH
o0Opa3oBaHus Ha Oa3e OPUEHTHPOBKH B MUPE Mpodeccuii U MpodecCHnOHaTbHBIX MPEAIIOYTEHUH ¢
y4eTOM YCTOHYMBBIX TIO3HABATEIbHBIX HWHTEPECOB, a TaKXke Ha OCHOBE (HOpMHpOBaHHS
YBQXUTEJIBHOTO OTHOIICHHS K TPYAY, Pa3BUTHUS ONbBITA YYaCTHS B COLMATBHO 3HAYNMOM TPY/IE;

3) dbopmupoBaHHE IEIOCTHOTO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHsI HAayKHM M OOIISCTBEHHOW TMPAKTHKH, YUYUTHIBAIOIICTO COIMAJIbHOE, KYJIBTYPHOE,
SI3BIKOBOE, JTyXOBHOE MHOT000pa3nue COBPEMEHHOT'O MHPa,

4) hbopMHUpPOBaHKME OCO3HAHHOTO, YBAXKUTEILHOTO B JOOPOKEIATEIIBHOTO OTHOLIEHUS K IPYTOMY
YeNOBEKY, €r0 MHEHHIO, MUPOBO33PEHUIO, KYIbTYpe, S3BIKY, Bepe, TPakIaHCKON MO3UINH, K
HUCTOPUH, KYJIBTYPC, PCIUTHUHU, TpadulUHAM, A3blKaM, LHEHHOCTAM HapOOdOB Poccun n Hapoa0B
MHUpPa; TOTOBHOCTH M CIIOCOOHOCTHM BECTH AHMANOT C APYTUMHU JIOABMH H JIOCTHTaTh B HEM
B3aMMOIIOHUMAHUS,

5) OCBOCHHC COLMAJIBHBIX HOPM, IIPaBUJI IMOBCIACHUA, pOJ'ICfI n q)OpM COIIMAILHOM JKU3HU B
rpynmnax u COO6HI€CTB3X, BKJIFO4Yas B3POCJbIC U COOUATIBHBIC COO6HI€CTBa; Y4aCTUEC B IIKOJbHOM
CaMOYIIpaBJICHUU H O6IJ.[CCTB€HHOI‘/JI JKU3HU B IIPEACIaX BO3PACTHBIX KOMIETEHLIUH C Y4€TOM
PEruOHAJIbHBIX, STHOKYJIBTYPHBIX, COIUAJIBHBIX H DKOHOMUYCCKHUX OCO6CHHOCTCI>1;

6) pa3BUTHE MOPAIBHOIO CO3HAHUS U KOMIETEHTHOCTH B PELICHHMH MOPAIbHBIX MpoOJIeM Ha
OCHOBE JIMYHOCTHOTO BBIOOpA, (OPMHUPOBAHHME HPABCTBEHHBIX YYBCTB M HPAaBCTBEHHOI'O
MOBEJICHUSI, 0CO3HAHHOTO U OTBETCTBEHHOT'0 OTHOILIEHUS K COOCTBEHHBIM IOCTYIKAM;

7) ¢popmupoBaHNE€ KOMMYHUKATHBHOM KOMIIETEHTHOCTH B OOIIEHHWU M COTPYIHUYECTBE CO
CBEpCTHHKAMM, JETbMM CTapliero M MIIAJIIET0 BO3pacTa, B3pOCIBIMH B Ipolecce
o0pa3oBaTesbHOI, OOIIECTBEHHO IMOJIE3HOM, Y4eOHO-HUCCIIeI0BaTeIbCKOM, TBOPUECKOM U IPYrUX
BHUJIOB JICSITCIILHOCTH;

8) ¢dopMmupoBaHHE IIEHHOCTH 370POBOTO M 0€30MacHOr0 00pa3a >KW3HHW; YCBOEHHE ITPaBUI
WHAVBUAYAILHOTO M KOJIJIEKTUBHOTO O€30MacHOTO TMOBEICHHS B UYPE3BBIYAWHBIX CUTYaIUAX,
YTPOXKAIOIIUX KU3HU U 3J0POBbIO JIIO/IeH, MPaBUJI MIOBEJICHHS HAa TPAHCIIOPTE U Ha IOPOTax;

9) bopMupoBaHHEe OCHOB 3KOJIOTUYECKON KYJIbTYPhl, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO
HKOJIOTHYECKOTO0 MBIIIUICHUS, Pa3BUTHE OIbITa HKOJOTHUYECKH OPHEHTUPOBAHHOMN pedIieKCUBHO-
OLICHOYHOM M MPAKTUYECKON NEATEIBHOCTH B JKU3HEHHBIX CUTYalUsX;



10) oco3HaHue 3HAYEHUsI CEMbH B )KM3HU 4YellOBeKa M 00IIeCcTBa, IPUHATHE LIEHHOCTH CeMEHHON
KHU3HH, YBOKUTEIHHOE U 3a00TIMBOE OTHOLICHUE K YJIEHaM CBOEH ceMbH;

11) pa3BuTHE 3CTETUYECKOIO CO3HAHUS Y€pPE3 OCBOCHHE XYJ0’KECTBEHHOTO HACIEIUs HapOIOB
Poccnn n Mupa, TBOpUECKON AEATEIbHOCTH 3CTETUYECKOIO XapaKrepa.

MeTaHpeHMeTHHC PE3YIbTAaThl OCBOCHUA OCHOBHOM 06p330BaTeHBHOﬁ mporpaMmMbl OCHOBHOI'O
06mero 06p330BaHI/I${ JOJIKHBI OTPaKaTh:

1) yMeHHE caMOCTOSATEHHO ONPEILNIATh e CBOCTO O0YUYCHHSI, CTABUTh U (DOPMYIUPOBATH JIJIS
ceOs1 HOBBIC 3aj7]aul B yueOe U MMO3HABATEIbHOMN JIESTEILHOCTH, Pa3BUBATh MOTUBBI U HHTEPECHI
CBOCH TI03HABATEIILHOW JCATEIBHOCTH;

2) yMeHHE CaMOCTOSTENbHO IUIAHUPOBAaTh IYTH JOCTIDKEHHMS IIeleld, B TOM YHCIE
JIbTEpPHATHUBHBIE, OCO3HAHHO BBIOMpATh Hanbosee 3¢ (eKTUBHBIC CIOCOOBI pelIeHus y4eOHbIX U
MIO3HABATENBHBIX 33/1a4;

3) yMeHHE COOTHOCHTb CBOU JCHCTBUS C IUIAHUPYEMBIMU pPE3yNIbTaTaMH, OCYIIECTBIAThH
KOHTPOJIb CBOEH JEATENIFHOCTH B TPOILECCe TOCTHIKECHHUS PE3yibTaTa, OMPEAEISTh CIIOCOOBI
NEHCTBUI B paMKax MPeIOKEHHBIX YCIOBHM U TpeOOBaHUM, KOPPEKTUPOBATH CBOU ACHCTBUS B
COOTBETCTBUU C U3MEHSIIOIICHCS CUTYyallUeH;

4) ymMeHMe OLIEHUBAaTh MPAaBUIbLHOCTh BHINOIHEHUS yueOHOM 3a/1a4k, COOCTBEHHbIE BO3MOXHOCTHU
€€ pelleHus;

5) BIIajJicHHE OCHOBAMH CAMOKOHTPOJISI, CAMOOIICHKH, NMPHUHSTHS PEIICHUH W OCYIIECTBICHUS
OCO3HAHHOTO BBIOOpA B yueOHOM M MO3HABATEILHOM I€ITEILHOCTH;

6) yMeHue ompeneNniTb IOHATUSA, CO3/laBaThb OOOOIIEHUs, YCTaHABIMBATh AHAJIOIMU,
KJIaCCU(UIIUPOBATh, CAMOCTOSTEIbHO BHIOMPATh OCHOBAHMS U KPUTEPUM JUIsl KIIacCHU(UKALUY,
YCTaHaBIUBATh  IIPUYUHHO-CIICJCTBEHHbIC CBA3U, CTPOUTH JIOTHYECKOE  PaCCYXKICHHUE,
yMO3aKJIl04eHue (MHAYKTUBHOE, IeYKTUBHOE U 110 aHAJIOTUHN) U JieNIaTh BHIBOJIBI;

7) YMCHHUE CO3/1aBaTh, IPUMCHATH U HpGO6p&30BI>IBaTI) 3HAaKH U CUMBOJIbI, MOJACJIN U CXEMbI 1JIdA
PCIICHUA y‘-I€6HI)IX 1 IMO3HAaBAaTCJIbHBIX 3a/a4,

8) CMBICIIOBOE UTEHHUE;

9) ymMeHue opraHi30BBIBATH YU€OHOE COTPYIHUYECTBO U COBMECTHYIO AESITENBHOCTh C YUUTEIEM
U CBEPCTHUKAaMH; paboTaTh HHIUBUAYAJbHO M B TpYIIeE: HAaXOAUTh OOIee pelieHHe u
paspemath KOH(MIMKTHI Ha OCHOBE COTJIACOBAHUS MO3UIUI U yUeTa HUHTEpecoB; (OPMYJINPOBATb,
apryMEHTHPOBAaTh U OTCTaWBaTh CBOE MHEHHUE;

10) YMCHHUE OCO3HAHHO HCIIOJIB30BATh PCEUYCBBIC CPCACTBA B COOTBCTCTBUU C 3amaden
KOMMYHUKAaIIUU [JIA BBIPAXKCHUA CBOHUX YYBCTB, MBICJTICH U HOTpe6HOCTeI\/'I; IJIaHUPOBaHUA U
peryisanun cBoeH JACATCIIbHOCTH, BJIAJCHHC yCTHOI>'I U IMHMChbMEHHOM PpC€Ybto, MOHOJIOTHYECKOM
KOHTEKCTHOM PCUbLIO;

11) ¢popmupoBanue u pa3BUTHE KOMIIETEHTHOCTH B 00JacTHU HCIOJIb30BaHUS MH(OPMALIMOHHO-
KOMMYHHUKAIIMOHHBIX TexHoiorui (manmee - WKT kommeTeHuuu); pa3BUTHE MOTHUBALUH K
OBJIAJICHUIO KYJIbTYpOH aKTHBHOIO TIOJIb30BAaHUSI CJIOBApSIMH U JIPYTUMH TOUCKOBBIMHU
CUCTEMaMH;

12) ¢opmupoBaHue U pPa3BUTHE DSKOJOTHMYECKOrO MBILIUIEHUS, yYMEHHE NIPUMEHATH €ro B
MIO3HABATEIbHOM, ~KOMMYHUKAaTUBHOM, COLMAIBHOW TMpakTHKE U  NpodecCHOHaTbHOM
OpHUEHTALINH.



IIpenmeTHbIe pe3yJbTaTbhl OCBOEHHUSI OCHOBHOI 00pa30BaTe/ibHOI NMPOrpaMMbl OCHOBHOTO
obmiero oOpa3oBaHusi ¢ ydeTroM oOmmx TpeboBanuii Crannmapra W cneuuUKH H3ydaeMbIX
NPEMETOB, BXOJSIINX B COCTaB MPEJAMETHBIX 00JacTeH, OJHKHBI 00ECHeunBaTh YCICITHOE
00y4eHHEe Ha CIICIYIOIEM YPOBHE 0011Iero 00pa3oBaHus.

Wzyuenue npenmeTHo obmactu «EcTecTBeHHO-HAYUHbIE PEAMETBI» JOIKHO 00€CIeUHTh:
dbopMupOBaHUE LIEIOCTHONU HAYYHOU KapTUHBI MUPA;

ITIOHMMaHHEC BospaCTa}omeﬁ pojin C€CTCCTBECHHBIX HAyYK W HAY4YHBIX I/ICCJ'IC,I[OBaHI/Iﬁ B
COBPpCMCHHOM MHUPEC, IOCTOSAHHOIO IIpolecCa OSBOJIONUMHW HAYYHOIO 3HAHUA, 3HAYMMOCTHU
MCKAYHAPOAHOI'0O HAYYHOI'0 COTPYAHNYICCTBA,

HHTCIUICKTYAJIBHBIX M TBOPYCCKHX CIIOCOOHOCTEH ydalmuxcsa B IPOHECCE CaMOCTOATEIIBHOTI'O
HpI/IO6peTCHI/I$I 3HAHUU C UCMHOJIb30BAHUEM pa3INIHbIX HCTOYHHUKOB HH(bOpMaLII/IH;

- popMHpOBaTH 00IIEE MPEACTABICHUE O TOM, YTO TAKOE HAHO TEXHOJIOTUHM KaK OTPACIb HAYKH
U TIPOU3BOJICTBA, M €€ MOTEHIMANe ISl PEeUIeHHs] MHOTHX MPOOJIEeM UYelIOBEYECTBA C TOMOIIbIO
BBICOKOA()(DeKTUBHBIX MaTe-pPUAIOB, KOMIIOHEHTOB U CHCTEM;

- [IOKa3aThb MC)K,Z[I/ICI_II/IHJ'II/IHapHHﬁ XapaKTCP HAHOTCXHOJIOTMHU KAK HOBOI'O HAIIPABJICHUSA HAYKHU;
OBJIaZICHUC HAYYHBIM IMMOAXOA0M K PCHICHUIO PA3JIMYHBIX 3a4a4;

OBJIAICHUC YMCHUSAMU (bOpMy.HI/IpOBaTB TUIOTE3bl, KOHCTPYHUPOBAThH, IPOBOJUTH SKCIICPUMCHTEI,
OLCHUBATDH IMMOJTYYCHHBIC PC3YJIbTAThI,

OBJIAICHUC YMCHHUCM COIIOCTABJIATHL OKCIICPUMCHTAJIbHBIC W TCOPCTUYUCCKHUEC 3HAHUA C
00BCKTHBHBIMH peaIAMU KU3HU,

BOCITUTAHHUE OTBETCTBEHHOTO U OEPEKHOTO OTHOIICHHS K OKPYKaIOIIEH Cpejie;

OBJIAJICHHE SKOCHCTEMHOW IO3HABATEJFHOW MOJIENBI0O M €€ TNPUMEHEHHWE B LEeNAX IMPOTHO3a
DKOJIOTHYECKUX PHUCKOB IUISL 3JI0POBBS JIIOJEH, O30MAaCHOCTH JKU3HH, KayeCTBa OKPYKaromel
CpeIsl;

OCO3HAaHUEC 3HAYMMOCTH KOHICTIINUN yCTOﬁ‘IHBOFO Pa3sBUTHUA,

dbopmupoBaHre yMeHUU Oe3omacHOro W A(PGEKTUBHOTO MCIOJIb30BAaHUS J1abOpaTOPHOTO
o0opy/soBaHus, TMPOBENCHUS TOYHBIX M3MEPEHHH U aJeKBAaTHOW OILIEHKH MONyYEeHHBIX
pe3yNIbTaTOB, TPEJCTABICHHUS HAaydHO OOOCHOBAaHHBIX AapTyMEHTOB CBOWX JICHCTBHIA,
OCHOBaHHBIX Ha MEXKITPEIMETHOM aHaIHM3e YIeOHBIX 3a/1ad.

HpCI[MCTHBIC PE3YIbTAThI U3YUCHUA HpeHMCTHOﬁ obnactu ((ECTCCTBCHHO-Hay‘-IHLIC npeaAMETHD»
JOJIKHBI OTpaKaTh:

Xumud:

1)(bOpMI/IpOBaHI/IC INEPBOHAYAJIBHBIX CUCTECMATU3HNPOBAHHBIX HpC,Z[CTaBJ'ICHI/Iﬁ O BCHICCTBAX, HUX
MNPpEBpAIICHUAX W IPAKTUYCCKOM NPHUMCHCHHUH, OBJIAACHHC MMOHATHHHBIM amnmaparoMm H
CHMBOJIMYCCKUM SA3bIKOM XUMHH,

2) 0CO3HaHHE 00BEKTUBHOM 3HAYMMOCTH OCHOB XMMUYECKOMN HAayYKH KaK obmactu COBPCMECHHOTI'O
€CTCCTBO3HaAHUA, XUMHUYCCKHUX npeBpameHnﬁ HCOPraHNUYCCKUX M OPraHMYCCKHUX BCHICCTB KaK



OCHOBBl MHOTHX SIBJICHUH >KHBOM M HEXHMBOH MNpUPOABI; YriayOJeHHEe TNpeACTaBICHUH O
MaTepUaJIbHOM €IUHCTBE MUPA;

3)oBiaieHUE OCHOBAMU XHWMHUYECKOW TIPAaMOTHOCTH: CIOCOOHOCTBIO AaHAJIU3UPOBATH MU
O00BEKTHBHO OLIEHUBATh KU3HEHHbIC CUTYAllUH, CBSI3aHHbIE C XMMHEH, HaBbIKaMU 0€3011aCHOTO
oOpallleHus ¢ BEIIECTBAMMU, UCIIOJIb3YEMbIMHU B IIOBCEIHEBHOMN XU3HU; YMEHUEM aHAIU3UPOBATh
U IUIAHUPOBATh HKOJOIMYECKH O€30I1acCHOE IOBEJEHHE B IENAX COXPaHEHUs 3/10pOBbs U
OKpY’Karollel cpeabl;

4) ¢QopmupoBaHWE YMEHUW YCTaHABIUBATh CBS3M MEXKIYy pEAbHO HAOII0JaeMBIMU
XUMHUYECKUMH SIBJICHUSMHU U MPOLIECCAMU, TPOUCXOISAIIMMHA B MUKPOMHUPE, OOBICHITH TPUUNHBI
MHOTro0Opa3usi BEIECTB, 3aBUCUMOCTh MX CBOMCTB OT COCTaBa W CTPOCHHS, a TaKxke
3aBHCUMOCTb IIPUMEHEHHUSI BELECTB OT UX CBOMCTB;

5) mproOpeTeHue OIbITa UCIIOIB30BAHUS PA3IMYHBIX METOJIOB U3YyUCHHSI BEIIECTB: HAOIIOICHUS
3a HUX IMpPEBpalICHUAMU MNOpHU HTPOBCACHUN HCECIOXHBIX XUMHWYCCKUX OSKCIICPUMCHTOB C
MCIIOJIb30BaHUEM JIA0OPATOPHOTO 00OPYIAOBAHUS U TPHOOPOB;

6) dbopMupoBaHue MpEeACTaBICHUN O 3HAYEHUU XMMHUYECKON HayKH B PEIIEHUH COBPEMEHHBIX

9KOJIOTUYECKUX HpoOJeM, B TOM 4YHCIE B NPEAOTBPAIIEHUU TEXHOTECHHBIX M HKOJOTMYECKUX

KatacTpod. (Qu3MUECKHe OCHOBBI HAHOTEXHOJIOTMH: MaciuTabbl HAaHOMHUpA, OCHOBHbIE

[IPEACTABIICHNS KBAHTOBOM MEXaHUKH, OCHOBHBIC THUIIBI HAHOCTPYKTYD;

— METObI ITOIYYEHUs U UCCIIEIOBAHNS HAHOCTPYKTYD;

—  YHHUKaJIbHBIE CBOMCTBA HAHOCTPYKTYD;

— IIPUMEHEHHE HAHOPA3MEPHBIX CUCTEM B DJIEKTPOHUKE;

— PpOJIb HAHOTEXHOJIOTUH B OMOJIOTHH, XUMUH, TEXHOJIOTUH, MEIULIUHE U JIPYTUX HayKax;

— HEo0XOJUMOCTb UCCIIEJOBAaHUM, TPOBOAUMBIX YUEHBIMH B 00JIaCTH HAHOTEXHOJIOTHIA;

— Onmxaillive nepcrneKTUBbl HAHOTEXHOJIOTHH U UX POJIb B HAIlleH KU3HHU.

— OpraHu30BbIBaTh IOKMCK, aHAIW3, OTOOp, MpeoOpa3oBaHME, CHCTEMATHU3ALUIO, OLEHKY U
nepegayy HeoOXoAMMON MH(POpPMAIUH, UCIIONIb3Ys Pa3IMUHbIe HCTOUYHUKH;

— HCIIOJIb30BaTh HABBIKM CMBICIIOBOTO UTE€HUS JUIsl pa0OThI ¢ HAYYHBIMH TEKCTAMU;

— BJaJeTh NPUHIUIIAMHU pabOThI CO CKaHUPYIOIIMM 30HI0BBIM MUKpockornom NanoEducator;

— pewaTh yueOHble U caM000Opa3oBaTeIbHbIE IPOOIJIEMBI;

— 0(hOopMIIATh, NPEACTABIATh M 3aLIUIIATh PE3yIbTaThl CBOUX MCCIEIOBAHUM;

— COTpPYIHHUYATh U pabOTaTh B KOMAH/E;

— TPUMEHATH 3HAHMs, MOJIYYEHHbIE B XOJl€ M3Y4YEHHsS Kypca, Ha ypokax (U3HMKH, XUMUU U
Ouonoruv, UHGOPMATUKU MU JAp. Ui OOBSICHEHHS] HMPOUCXOISAIINX BOKPYT IPOLIECCOB U
ABJICHUM Ha YPOBHE HAHOMMUPA.

2. Conep:kanue BHEYPO4YHOI'0 Kypca
«HaHOTEXHOJ0T U

ITporpamma kypca

Tema 1. HanomaTepuansl U TEXHOJIOTUN UX MOJIyueHus (4 1)

Knaccugukanus HaHOMarepuanaoB; HAaHOYACTHUIIbI; HAHOMOPHCTBIE CTPYKTYpHl; HAHOTPYOKH;
HAHOJIMCIIEPCUU; HAHOCTPYKTYPUPOBAHHBIE TTIOBEPXHOCTU U

IUIEHKW; HAHOKPHUCTAJUINYECKUE MAaTEPHUAIIbL; TEXHOJIOIMH MOJy4YEeHUs] HAHOMATEPUAJIOB «CBEPXY
BHU3» U «CHU3Y BBEPX»; CAMOOPraHU3alys U caMocOOpKa B HAHOTEXHOJIOTHSIX.



Tema 2. UHCTpyMEHTBI HAHOTEXHOJIOTHH (6 1)

[Ipenen paspemieHuss ontudeckoro Mukpockoma. Kpurepuit Pames. Jlyanusm «BonmHa —
yacTuua». @uznueckue MNPEANOChUIKA K CO3JaHHUI0 3JIEKTPOHHOrO MHUKpockoma. [IpuHnmn
JIEUCTBHUSI MAarHUTHOM JIMH3BlL. Y CTPOMCTBO 3JIEKTPOHHOI'O IIPOCBEYMBAIOLIETO MMKPOCKOIA.
YCTpoHCTBO 3JIEKTPOHHOTO CKAaHUPYIOIIETO0 MHMKpOcKomna. I[loieBoli HMOHHBIA MHKPOCKOII:
bu3HYECKre TPUHIIUITBI, TPEUMYIIECTBA U HEOCTATKHU. be3TMH30BbIN MOJIEBOM NOHHBIN
MHUKpPOCKOII — HMOHHBIM MPOEKTOp. M3MepeHne TyHHENBbHOrO TOKa KAaK MPUHIMI JEHCTBUSA
CKaHUPYIOILIEro TYHHEIbHOTO MUKPOCKOIIA

Tewma 3. Hanokitactepsl, KBaHTOBbIE TOUKH (4 1)

OOpaTtuMbie 1 HEOOPATUMBIE XUMUYECKUE pEaKIUU. BUIpl XUMHUECKOTO

paBHOBecHs. 3aKOH JelcTByromMx Macc. KoHcranTa paBHOBecus. BiusHue pasiandHbIX
(aKTOpPOB HA COCTOSTHHE PABHOBECHSI.

Tema 4. HaHo TeXHOJIOTHH BOKPYT HAC: PEaIbHOCTD U MEPCIEKTHUBHI (6 1)

Hano nokpeitus. Katanuzatops! u ¢punstpsl. Hano TexHonoruu B megunuae. Hano Texnonoruu
B mapdroMepur M THWIIEBOH NPOMBINUICHHOCTH. HaHO TEXHOJOrMH, HWCHONb3yeMble NpU
IPOM3BOJICTBE CIIOPTUBHBIX TOBAPOB, OJCK/bI U 00yBU. HaHO TEXHOJIOTUM B BOGHHOM JIElIe.

Tema 5. YriepoHble HAHO CTPYKTYPHI (4 )

CrpykTypsl Ha ocHOBe yriepona. [lonydeHue yriaepoAHblX HAHO CTPYKTyp. MexaHuueckue
CBOICTBa YIJEPOAHBIX HAHO CTPYKTYp. XUMHUYECKHE CBONCTBA YIJIEPOJIHBIX HaH OTPYOOK.
DIIeKTpUUYECKHE CBOMCTBA YIIIEPOAHBIX HAaHO TpyOOK. [IpuMeHeHue yriiepoAHbIX HAaHO TPYOOK.

Tema 6. OTOHHBIE KPUCTAIIIBI — ONTHYECKHUE CBEPXPEILETKH (3 )

Caepxpemérku. [{udpakinus Ha 0THOMEPHOHN, TByMEPHOM, TPEXMEPHOI cBepXpetéTke. 30HHas
teopust. DotoHHas 3anpeméHHas 30HA. [lomydenune QoToHHBIX KpucTaywioB. I[IpuMeHeHwus
(OTOHHBIX KpUcTaI0B. DOTOHHBIE KPUCTAILIBI B IPUPOJIE.

Tema 7. Hanoanektponuka (3 4)
3akoH Mypa. OIHOAPNEKTPOHHBIA TpaH3UCTOp. TyHHeNnbHBIM nauoA. HaHOKOMIBIOTEPHI.
KBanToBbie KOMIBIOTEPHI. CBETOANOIBI. JIazepsl.

Tema 8. MUKpO3JIEKTPOMEXaHUYECKHE CTPYKTYPHI (2 1)

[TonsiTie 0 MHUKPO3JIEKTPOMEXaHUUECKUX CHUCTEMaX. DJIEMEHTbl MUKPOAJIEKTPOMEXaHUYECKUX
cucteM. OCHOBHbBIE MPUHIIMUITBI PAOOTHI MUKPOAJIEKTPOMEXaHUUECKUX CTPYKTYp. OCOOEHHOCTH U
NEePCIEeKTUBBI TPUMEHEHUS.

Paznea 3. TEMATUYECKOE IINTAHUPOBAHUE

Ne
0/ Tema ypoka Koumnue DJIeKTPOHHbIe U (POBbIE
CTBO o0pa3oBaTeibHbIE pecypchl
n 4acoB
1 B 1 but6mmoreka [IOK
BEJICHIE B HAHOTEXHOMOTHH https://m.edsoo.ru/00adb59
2 H . 1 but6mmoreka [IOK
AHOKOMIBIOTEPEL I HAHOPODOTEI https://m.edsoo.ru/00adb6b6
3 Hanomopomku 1 HaHONOKpHITHS.  JIuTOTpadms. 1 Bu6muorexa ITOK
PHCYHIH B HAHOTEXHOJIOTHAX https://m.eds00.ru/00adb7e2
4 Kocmiraeckuit gt 1 bubmoreka IIOK



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2

https://m.edso0.ru/00adbac6

5 Memuncunnnﬂﬂapﬂme ACIICKThI HaHOTeXHOJ’IOFI/Iﬁ
6 Ko bubnmnoreka HOK
ACCHPHKAILLT HAHOCTPYKTYP https://m.edsoo.ru/00adbchQ
7 HaHO‘IaCTI/IHLI nu HaHOKﬂaCTepH. POJ'IL BI/I6HI/IOTCK3, HOK
MIOBEPXHOCTHBIX aTOMOB. Maru4eckue yucia https://m.edsoo.ru/00adbeda
8 v bubnmoreka [JOK
PO THOSTDYRPH https://m.edsoo.ru/00adc28c
9 HaHOKOMIO3UTHI, HAHOTIOPUCTHIC U HAaHO(A3HBIC Bubnnoreka HOK
M https://m.edsoo.ru/00adcade
10 |06 bubnmnoreka HOK
1085 (S XapaKTepI/ICTI/IKI/I (l)I/IBI/I‘{eCKI/IX METOOOB. https://m.edsoolru/ooadcd68
11 |11 6 bubnuoreka [JOK
YT SOV HHoobbEKToP https://m.edsoo.ru/00add448
12 CaMoopraHmauI/m 158 caM0c6opKa B BH6HI/IOT6Ka HOK
paoTEoTor https://m.edsoo.ru/00add5d8
13 | » bubnuorexa [JOK
ORI MHTEpReEoT https://m.edsoo.ru/00add8b2
14 |c bubnuorexa [JOK
KaHI/Ip}IIOH.IaSI TYHHGHBHaﬂ MI/IKpOCKOHI/ISI. https://m_edsoolru/ooadd9d4
15 | A bubnuorexa [JOK
ToNmOTCIon HKpoeKom https://m.edsoo.ru/00addd12
3J’IGKTpOMaFHI/ITHBI€ BOJIHBI. KBaHTOBLIe CBOﬁCTBa BH6HI/IOTCK3. HOK
16 u3ay4enus: potonsl. ['unoresa ae bpoitns https://m.edsoo.ru/00addbfa
17 |c 5 y bubmuoreka [JOK
poTHOTIETI HEOTpeeeToeTEn https://m.edsoo.ru/00addecO
18 |k 5 bubnmnoreka [JOK
PRHTTODHIE TIpEETRRTICHTI O HTONE https://m.edsoo.ru/00addfe2
19 |k bubnmnoreka [JOK
pI/ICTaJ'IJ'ILI nu 3H€pF6TI/I‘ICCKI/IG 30HBI https://m.edsoolrulooadeloll_
20 [ToTeHuumanpHbIe sIMa U G%pl)ep. KBaHTOBEIE SIMBI, Bu6morexa [[OK
TR, TOH, TyeTb b D et https://m.edsoo.ru/00ade348
21 Yucno «OnmKanInx cocenei» B HAaHOYACTHIIE. BuGIHOTEKA HOK
MeX&HI/I‘{eCKaﬂ HpO‘IHOCTB HaHOpr6OK. https://m_edsoo_ru/OOade488
22 | n» bu6muoreka [JOK
IEHIPOSOTIDOTHRICHIE HATOETRYKLYP https://m.edsoo.ru/00ade64a
23 | M bubnmoreka [JOK
TP TRHOSTRYRDD https://m.edsoo.ru/00ade64a
24 L[BGT HAaHO4YaCTHII. CBerHI/ISKI/IC TeMHepaTprI u BH6HI/IOTeKa HOK
HaHOOOLeKTH https://m.edsoo.ru/00ade802
bubnmoreka [JOK
25 HanooanekTpoHrKa U TEHAECHLIUU €€ Pa3BUTHUS.

https://m.edsoo.ru/00adea28
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Bbubnuoteka LIOK

26 | Tynsemnponasue. . https://m.edsoo.ru/00adec8a
27 CrnunTpoHuKa. CBEepXIpPOBOAHUKOBAS IIEKTPOHUKA 1 bubmiorexa LOK
https://m.edsoo.ru/00adec8a
HaHOKOMHB}OTepH 1 KBAHTOBBIEC KOMITBIOTECPHEI.
28 HanorexHonoruu B OIITORJICKTPOHUKE
29 HanotexHonoruu B npupoe 1 bubnxorexa LTOK
https://m.edsoo.ru/00adeea6
Bbubnuoreka [IOK
30 T oKcorE, M ¥ GyTpicToH 1 https://m.edsoo.ru/00adf180
’ ' https://m.edsoo0.ru/00adf004
31 EI/IOKOMHBIOTCPLI. 1 BH6HHOTeKa HOK
https://m.edso0.ru/00adf306
Hano6uopeaxropsl. Hanokancyier. IIpo6iaema Bubnuorexa LIOK
32| Gesomacroctn narowarepuanos ! https://m.edsoo.ru/00adf518
33 1 HAaHOTEXHOJIOTUH. 1 BH6HH0TeKa HOK
https://m.edsoo.ru/00adf68a
bubnnoreka IIOK
34 binxaiiinue nepcrnexTUBbl HAHOTEXHOJIOTUH 1

HUTOIOo

34

https://m.edsoo.ru/00adfc20
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