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I[HosicHUTEILHASA 3aIIUCKA

Hanoxumusi sIBJISIETCA €CTECTBEHHO-HAYYHOM OCHOBOW HAHOTEXHOJIOTHH, WIPAOIIMX KpanHe
BAXHYIO POJIb B COBPEMEHHOW TEXHUKO-3KOHOMUYECKOH mapaaurme. HaHOXUMHUS UCClIeayeT crocoObl
MIOJIyYE€HUs M CTa0WIM3alliM, CBOMCTBA, CTPOEHUE M OCOOEHHOCTH XMMMUYECKUX IPEBPALLECHUMN
HAaHOOOBEKTOB M HAHOMAaTepUAJIOB, a TAKKE€ HMX IPaKTHYECKHE NpuiIoxkeHus. Hanoxumus crana
JIOTUYECKUM Pa3BUTHUEM KOJUIOUJAHOM XMMMH, C OJHOM CTOPOHBI, U CYINPaMOJEKYIIPHOU XUMHUHU — C
apyroi. O0e 3TUX MUCHMILIMHBI KPUTHYHO BAXHBI JUII KOPPEKTHOTO MOHUMAHHS HAHOXMMHUYECKHUX
MoIX0A0B. Pa3BuTHe HAHOXMMHM U HAHOTEXHOJIOTHIA CErOAHS CIYKUT (POKYCOM IS TIPUIIOKEHUS CHIT
BEIYLUIMX YYEHBIX U MCCIEI0BAaTEIbCKUX KOJUIEKTHBOB. HaHoMarepuansl Ha oOpraHMYecKod u
HEOPraHUYECKOM OCHOBE TMPUMEHSIOTCS B OrPOMHOM KOJIMYECTBE NPOAYKTOB COBPEMEHHOMN
MPOMBIIITIEHHOCTH. ONKMChIBAEMOE HAIIPABJIEHUE CIYXUT OJHUM M3 CTOJINOB Tak Ha3piBaemMoi NBIC-
KOHBEPI'eHIINH, BXOAIICH B SAPO IpeAcKa3piBaeMoro ¢yryposioraMu VI TEXHOIOTHYECKOTO YKiIaaa.
Pabouas mporpamma kypca «CoBpeMEHHBIE HMCCIECIOBAHUS M JIOCTIDKCHUS HAHOXUMHM» (Iajee —
[IporpamMmma) ecTecTBEHHOHAyYHOW HAIPABIEHHOCTH TO3BOJIIET OCBETUTH oOOywatomumces 10-11
KJIACCOB OCHOBHBIE TE3UChl HAHOXUMMH, a TAK)K€ HAMETUTh OCHOBHBIE HAIIPABJICHUS Pa3BUTUS HAYKU O
MHpE HAHOOOBEKTOB M €€ TEXHOJIOTMYECKUX MPHIOKEHHUM, MOJYyYUTh MOHATHE O COBPEMEHHBIX
Hay4yHbIX MeTodax. Peamusaumst IIporpamMMbl MO3BOJIUT JOCTHYL OoJiee TMOJIHOTO MOHHWMAaHUS
IIKOJIbBHUKAMHM €CTECTBEHHO-HAayYHOT0 MOAX0/a K M3YYEHUIO NMPUPOJbl U Pa3BUTHIO HA €0 OCHOBE
TEXHOJIOTUH, MEHSIOINUX MHUP.

Ob01mas xapakrTepucTuka Kypca

HanoxuMuss B CBOMIX MPOSIBIICHHUSX OTHOCUTCS K OOJACTH €CTECTBEHHBIX HAyK B IICJIOM.
N3HavanbHO COPMUPOBABIINCEH HA CTHIKE XUMHUHU M (DU3UKH, HAHOXMMHUYECKHE T0JIX0JIbI BO MHOTOM
BIIUSIIOT Ha COBPEMEHHOE IMOHUMAHKME MOJICKYJISIPHBIX OCHOB OHOJIOTHY M JIPYTMX HayK. TeM He MeHee
B IIIKOJBHBIX Kypcax II0 ©CTECTBEHHO-HAyYHBIM MPEIMETaM TEMbI, CBSI3aHHBIC C HAHOXHUMUEH,
pacroiararoTcsi TMOpPO3Hb W 3aHUMAIOT KpalHe Malblii oOmuii o0beM. B yacTu BO3MOXKHOTO
nyomupoBanuss ¢ POIl COO mno mnpeameTHol o6mactn «EcTecTBeHHOHAaydyHBIE TIPEIMETHI»
[Iporpamma moutn He mepecekaeTcss HU ¢ (enepalibHOW paboyell mporpaMMor 1o ydeOHOMY
npeaMery «Xumus» (TeMbl «AJutoTpomnHble Moaudukanuu yriepoaa», «lloHATHE O aHCTIEPCHBIX
cucremax», «[IperncraBieHue O KOJUIOMIHBIX pacTBOpax» B paszaene «TeopeTHdeckue OCHOBBI
XAMHUW», a TAKKe YIIOMUHAHWE HAHOTEXHOJOTHI B paszeie «XWMHS U KHU3HBY); HA ¢ (eleparbHOM
paboueii mporpammoit mo ydeObHOoMy mpeametry «Dusukay («IloBepXHOCTHOE HATSDKEHHE» B TEME
«ArperatHple  cocTosiHMS ~— BemectBa.  DasoBble  mepexoab»;  ynmomuHanue — «[lomyueHue
HaHOMaTepuasioB» B TeMe «OCHOBBI MOJICKYJSPHO-KHHETHUECKOW TEOpUW»); HU ¢ QenepaibHOn
paboueli mporpammoit mo ydeOHOMYy mpeamery «buonorus» («OOmme cBONCTBA OMOJIOTHYECKUX
MeMOpan» B TeMe «XHMHYecKas oOpraHu3anus KIeTkny; «HaHoTexHojormM B OHOJOTHH U
MEIIUIIUHE ).

[Iporpamma pa3paboTaHa B COOTBETCTBHM C TPEOOBAHUSAMU (pelepalbHOTO TOCYIAPCTBEHHOTO
oOpa3oBaTenbHOr0 craHgapra cpeaHero obmero o6paszoBanus (PI'OC COO). HeobxoaumocThb
peanu3aru [Iporpammel cBsi3aHa ¢ KpailHE MIMPOKUM PACIpPOCTPAHEHUEM MPOYKTOB HAHOXUMUU B
COBPEMEHHOM MHUPE W BBIIICYIIOMSHYTHIM HEIOCTATOYHBIM OTPAKEHUEM OCHOBHBIX IMPHUHIIUIIOB, HA
KOTOPBIX OHA MOCTPOCHA, B OCHOBHOW 00pa3oBaTeNbHOM mporpaMme. J[is 4acTHUHOW KOMIICHCAITUH
3TOr0 paspeiBa B MOCKBE YK€ MHOIO JI€T MPOBOJUTCS OJMMIIMAAA IO HAHOTEXHOJIOTHUSM —
OsmMnuana MKOJIBHUKOB «BbICOKHME TEXHOJIOTMHM M Marepuanbl Oymymiero». 3amanus OmuMmmuasi
MO3BOJISIIOT IIKOJBHUKAM TOHSTh, HACKOJIBKO OHH OPHEHTHPYIOTCS B ITOW MEXIUCIUILTHHAPHON
obnactu. CUCTeMaTUYECKOE K€ TMOJIydeHHWE 3HAHHWK BO3MOXKHO OPraHM30BaTh Ha YPOBHE CPETHETO
oOmiero oO6pazoBaHusl B paMKaxX BHEYPOUYHOU AESITETbHOCTH WM JOMOJHUTEIBHOTO 00pa3oBaHUs, B
YaCTHOCTH MPH peaiu3anuu nanHoi [Iporpammer.

bonpmoe BHuManue B I[IporpamMme yaeneHo MeToAaM — TMOJYYEHUS UM HU3YYCHHS
HAaHOCTPYKTYPHPOBAaHHBIX BEIIeCTB U MarepuanoB. [Ipaktuueckas ctopona [Iporpammbl mo3BosiseT
YBUJIETh SIPKHE CTOPOHBI HAHOXUMHMHM TIPU OTHOCHTENHHOW JOCTYIMHOCTH BBIMOJIHEHHS y4eOHO-
HCCIIEIOBATENICKOTO AKCIIEPUMEHTa U BO MHOTOM OazMpyeTcss Ha MpuMepax JIabopaTOpPHBIX padorT,
u3noxkeHHeix B [IpakTukyme mo HaHomarepuanam W HaHoTexHojorusm A.b. IllepbakoBa u B.K.
HBanoBa. M3yueHne HAHOXMMHH OTKPHIBAET MHOTO HOBOTO M HEOKHMJIAHHOTO KaK JJIsi YUEHUKOB, TaK U



st menaroroB. [IpoekTHast W MccienoBaTenbcKas AEATENbHOCTh MO HAHOXMMHUHU, KOTOpas MOKET
BBITIOJIHATECS ¢ omopoit Ha [Iporpammy, npu AODKHON MOCTAaHOBKE OYAET MPUBOAUTH K OOBEKTUBHO
HOBBIM pe3yJbTaTaM, paHee He ONMCAHHBIM B HAYYHO JUTEpaType.

Hoswusna Ilporpammsl 3akiito4aercsi B TOM, YTO OHA MOCTPOEHA Ha MOLIArOBOM O3HAKOMJICHUH
oOyyJaromuxcs ¢ OCHOBaMH HAHOHAYKH U ee MpuiioxeHussMu. Peanmuzamust [IporpaMmMel ciocoOCTByeT
JeTanu3alid  3HaHUKH oOydaromuxcs O (QHU3MKO-XMMHUYECKUX IMPOLECcCcax, IMPOTEKAIUX Ha
HAaHOYPOBHE, PACHIMPEHHUIO TPEACTABICHUA O BO3MOXKHOCTSIX TNPUMEHEHUS HAHOXUMHUYECKUX
MTOJIX0JIOB, CIIOCOOCTBYET MPO(GOPHECHTAIINN 00YIAFOIIHXCS.

[lenaroruueckas menecoodpa3HocTs [IporpaMMel 3aKit04aeTcss B TOM, YTO OHA CO3AAET YCIOBUS
st GOpMHUpPOBaHHA y OOy4alOMIMXCS E€CTECTBEHHO-HAyYHOW KapTUHBI MHUpA, pPa3BUBACT YMEHHE
KPUTHYECKOTO OCMBICIICHHUSI HH(OPMAIIHH, JTaeT BO3MOKHOCTH MOJIYYUTh HABBIK MPOBEICHUS YIeOHO-
HCCIIEIOBATENILCKOTO  AKCHEPUMEHTa,  pacmupser  0asuc s YrayOJIGHHOTO — HM3Yy4YeHUs
HAaHOXMMHUYECKHX MPOLIECCOB B BHICHICH IIIKOJIE.

OTtnuunTenbHas 0co6eHHOCTh [IporpaMMBl COCTOUT B TOM, YTO B €€ MMOCTPOCHUH M peaTU3aIliu:
Pa3BUBAIOTCS MEXIIPEAMETHBIE CBSI3H, 3aJI0’)KEHHBIE B OCHOBHOI 00pa3oBaTeNIbHON MPOrpaMmMe;

— BOCIIONHSETCS Ae(PUIIUT COBPEMEHHOW HAyYHOH HH(DOPMALINH, TPOCICKUBACTCS B3aUMOCBSI3b
KJIACCUYECKUX JTIOCTHKCHUI XUMUH U (PU3UKHU C UX MPHIOKEHUSIMA B COBPEMEHHOW HAHOTEXHOJIOTHH;

— Ppa3BHBAIOTCS IO3HABATEIbHBIC KOMITIETEHIINU O0YJarOIUXCS;

— aKTHBHO HCIIOJIb3YIOTCSI COBPEMEHHBIE SKCIIEPUMEHTAIbHBIE U BEIYUCIUTENILHBIE METOIBI;

— TIOJJIEP)KUBACTCS OPUEHTAIHSI 00yJaIOMIMXCS Ha TOCIEAYIONIYIO CIIeIUAIN3AINI0 B 00JIACTH
KaK (yHJJaMEHTaJIbHOM, TaK U MPUKIIAIHOW HAYKH.

eau n3zyyenus Kypca

Hens IIporpamMmbl — gaTh oOy4aroumIMMCsl KpaTKUH 5SKCKYpC B MEXIPEIMETHYIO 00JIacTh
HAHOTEXHOJIOTUH M HMITyJbC K CaMOCTOATEIBHOMY HM3Y4YCHMIO M TBOPYECKOMY Pa3BUTHIO; JaHHAs
001acTh B HACTOSIEE BPEMs SIBISETCA OJHOW M3 «TOYEK POCTa» AJIS Pa3BUTHUS MPOMBIIUIEHHOCTH U
HaXOJUT MHOTOYMCIICHHBIE IPUMEHEHHUS B COBPEMEHHOU TEXHUKE.

MecTo Kypca B y4eOHOM IIaHe

[Iporpamma paccunrana Ha 2 rojaa win 1 rog oOydenus. B mepBom BapuaHTe 00111ee KOJTUIECTBO
BPEMEHH, OTBOAMMOTO0 Ha ocBoeHue [Iporpammel, coctapisier 68 yacoB B 10 u 11 kimaccax (mporpamma
peanusyercst 1 pa3 B Hegemo o 1 gacy). Bo BTopoM BapuaHTe peann3aidd MOXET ObITh H3ydCHHE
[Iporpammbl B 11 kmacce B pexume 3aHsaTuii 1 yac B Hemento (34 yaca B rof) MpH YIJIOTHEHUH
y4eOHOro Marepuarna.

Ilnanupyembie pe3yJibTAThl OCBOEHHSI Kypca

JInyHOCTHBIE pPe3yabTaThl

B cdepe rpaxknmanckoro BocmuTaHHs: CIOCOOHOCTH OIpPEAESATh COOCTBEHHYIO MO3UIHUIO IO
OTHOIICHHUIO K SIBIICHUSIM COBPEMEHHOM >XM3HU U OOBSACHATH €€; TOTOBHOCTh K COTPYIHHUYECTBY B
MPOLIECCE COBMECTHOTO BBHIMOJIHEHUS YUeOHBIX, TO3HABATENbHBIX M MCCIEIOBATEIbCKUX 3aad,
YBQKUTEIBHOTO OTHOIICHHSI K MHEHHUIO OIIMOHEHTOB NpU OOCYXKICHHH CIHOPHBIX BOIIPOCOB
€CTECTBEHHO-HAYYHOT'O COJICP)KAHMUS.

B cdepe naTproTHueckoro BOCIUTAHUS: YBaXXKEHHE K MPOLIECCY TBOPUECTBA B 00JIACTH TEOPUH U
MPAKTUYECKOTO TMPHJIOKEHHS] HAHOHAYKU, OCO3HAHMSI TOTO, YTO YCIEXH HAYKH W TEXHOJOTHH €CTh
pe3ynbTaT IMTENbHBIX HAOMIOJCHHUM, KPOMOTIMBBIX SKCIEPUMEHTAIbHBIX MOMCKOB, MOCTOSIHHOTO
TpyAa YYEHBIX M MPAKTHUKOB; CIOCOOHOCTH OIICHMBATh BKJIAJ POCCHMCKHX YUEHBIX B CTAHOBIICHHE H
pa3BUTHE HAHOXUMUH, TOHUMaHKE 3HAUEHUSI HAYKH B MIO3HAHUU 3aKOHOB MPUPOJIbI, B )KU3HU YETIOBEKa
U COBPEMEHHOT0 00I11eCcTBa.

B cdepe nyxoBHO-HpPaBCTBEHHOTO BOCHUTAHMS: OCO3HAHWE JMYHOTO BKJIaJa B TOCTPOCHHUE
yCcTOMUMBOro OyAyIIero; CnocOOHOCTh OLIEHHWBATh CUTYAIlMI0 M IPUHUMATh OCO3HAHHbIE pEIIEHUs,
OPUEHTHUPYSCh Ha MOPAJbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH. B cdepe scTeTnueckoro BOCIUTaHUS:
HCTETUYECKOE OTHOILIEHUE K MHpPY, BKJIIOYAs CTETHKY HAyYyHOTO M TEXHHYECKOTo TBOpuecTBa. B
chepe GopMupoBaHMS KYIbTYphl 3J0pOBbs: COOMIOJIEHHE TMpaBHJl 0Oe30MacHOro ooOpalieHus ¢
BEIIECTBaMU B OBITY, IMOBCEHEBHON >KU3HU, B TPYAOBOI JEATEIILHOCTH; OCO3HAHUE MOCIEICTBUHA U



HENPUITHE BPEAHBIX MPHUBBIUCK (YIMOTPEOJCHUS aJIKOTOJIs, HAPKOTHKOB, KYpPEHHs); TMOHHMMAaHUE
[IEHHOCTH TPaBUJ WHAWNBUAYAIBHOTO M KOJUISKTUBHOTO O€30TMACHOTO TIOBEIACHHS B CHTYAIHSIX,
YIPOKAOLIUX 3I0POBBIO U KU3HU JIIOJIEH.

B cdepe TtpymoBoro BocmHTaHUS: KOMMYHHUKATHBHAas KOMIIETEHTHOCTh B  y4eOHO-
HCCIICIOBATENIbCKON  JACSATETbHOCTH, OOINECTBEHHO IIOJIG3HOW, TBOPYECKOW ¥ JPYTHX BHJAAX
JESITeNLHOCTH; UHTEPEC K MPAKTUISCKOMY M3YUCHHUIO MPOQEecCuidl pa3iMyHOro pojia, B TOM YHUCIIe Ha
OCHOBE MPUMEHEHHUS NPEIMETHBIX 3HAHUH 10 XUMHUU U (QU3HKE;, YBAKCHHUE K TPYIY, JIIOASIM TpyJa U
pe3yibTataM TPYIOBOW JIEATEIHHOCTH; TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIVUBUIYATBHOU
Tpaekropuu obOpa3oBaHus, Oyaynie mpodeccuu U peanu3anud COOCTBEHHBIX KHU3HEHHBIX IUIAHOB C
YYETOM JIMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEH K HaAYKe, HHTEPECOB U MOTPEOHOCTEH 00IIecTBa.

B cdepe 3K0m0rn4eckoro BOCIUTAHUS: KOJOTMUYECKH LEIeco00pa3Hoe OTHOIIECHHE K MPHUPOJIE
KaK MCTOYHUKY CYIICCTBOBAHWS JKM3HH Ha 3emiie; HAIMYUE PA3BUTOTO IKOJOTUYCCKOTO MBIIUICHUS,
9KOJIOTHYECKOH KYJIBTYpBI, OIBITA JEATEIHHOCTH DKOJOTHYECKOW HANpaBICHHOCTH, YMEHUS
PYKOBOJICTBOBaTbCSI WMH B TIO3HABATCIIbHOW, KOMMYHHUKATHBHOW W COIMAIBHOW TIPaKTHKE,
CIIOCOOHOCTH ¥ YMEHHSI aKTHBHO MIPOTHUBOCTOSITH UICOJIOTHH XeMO(OoOuu; CriocOOHOCTh UCTIOIB30BATh
proOpeTaeMbie MPU U3YICHUM HAHOXVUMHH 3HAHWUS W YMEHUS NP PEIICHUH MPOOJIeM, CBS3aHHBIX C
paIMoHaILHBIM TIPUPOIOTIOIH30BaHUEM (COOTIOICHNE TPABUII TOBEACHUS B TIPUPOJIC, HAMTPABJICHHBIX
Ha COXpaHEHHE PaBHOBECHS B HJKOCHCTEMaxX, OXpaHy BHJIOB, DKOCHUCTEM, Ouochepsl); 0CO3HaAHHE
TI00ATFHOTO XapaKTepa KOJIOTHUIECKUX MPOOJIeM U ITyTel UX PerIeHus.

B cdepe meHHOCTEH HaydHOTO TIO3HAHHS: MOHUMAaHWE CIeNU(UKH HAHOHAYKH, OCO3HAHUE ee
poyi B (pOpMHPOBAHUH PAIIMOHATBHOTO HAYYHOTO MBIILICHHUS, CO3/JaHKE IEJIOCTHOTO TIPEICTABICHUS
00 OKpyKaroleM MHpe KaK O €IWHCTBE IMPUPOJIBI, YeJIOBeKa W OOIMIECTBA, B TO3HAHWH MPHPOJTHBIX
3aKOHOMEPHOCTEH M pelIeHUH MPoOIeM COXpaHEHHUS MMPUPOIHOTO PABHOBECHS; TOHUMAaHUE CYITHOCTH
METOJIOB ITO3HAHUS, WCIOJIB3YeMBIX B E€CTCCTBECHHBIX HAayKaX, CIOCOOHOCTH HCIOJB30BaTh
MOJTydaeMble 3HAHUS U aHAN3a U OOBSICHCHHS SIBJICHHHA OKPYXAIOMIEr0 MHpa W MPOUCXOJAIINX B
HEM M3MEHEHUH, YMEHHE JIeIaTh 000CHOBAHHBIC 3aKIIFOUCHHSI HA OCHOBE HAayYHBIX (DaKTOB U JTAHHBIX,
MOJIyYEHHBIX B X0JI€ y4EOHO-UCCIIEIOBATENLCKOTO SKCIIEPUMEHTA, C LIEIbI0 MOJyUYeHUS T0CTOBEPHBIX
BBIBOJIOB; 3aMHTEPECOBAHHOCTh B IMOJIyYEHHUH €CTECTBEHHO-HAYYHBIX 3HAHUN B LENSIX MOBBIIICHUS
o0mmel KyJbTypbl, €CTECTBEHHO-HAYYHOW T'PAMOTHOCTH KaK COCTaBHOM 4YacTH (HYHKIIMOHAIBHOM
rpaMOTHOCTH, (opmupyeMoli mnpu OOy4E€HHWH; TOTOBHOCTh M CIHOCOOHOCTh K HEMPEPHIBHOMY
00pa30oBaHUI0 M CamMO00pa30BaHUIO, K AKTHBHOMY IOJIyY€HUIO HOBBIX 3HAHHM B COOTBETCTBHM C
KU3HEHHBIMU MTOTPEOHOCTAMHU.

MeTtanpeaMeTHble pe3yJabTaThl

B cdepe oBnanenus mo3HaBaTeIbHbIMU YHUBEPCAIBHBIMU YU€OHBIMU JICHCTBUSAMU:

bazoBble normyeckue JEMCTBHS: CaMOCTOSITENILHO (OPMYIUPOBATh U  aKTyaJM3UpPOBATh
npoOieMy, paccMaTpuBaTh €€ BCECTOPOHHE; HCIOJb30BaTh IPU OCBOCHHM 3HAHUW TPUEMBI
JIOTHYECKOTO MBIIIJICHUs (aHaln3a, CHHTE3a, CpaBHEHMs, KiacCuUIMpOBaHUs, OO00OIIECHUS),
PacKpbIBaTh CMBICI HAYYHBIX MOHATHH (BBIACNIATh UX XapaKTepHbIC MPU3HAKHU, YCTAHABIUBATH CBSI3U C
JIPYTUMU TOHSATHSAMH); ONpPENENATh LEeTd JAeATeIbHOCTH, 3ajaBas NapaMeTpbl U KPUTEPUU HX
JNOCTHKEHHS, COOTHOCUTH PE3yIbTaThl AESITETbHOCTH C IOCTAaBICHHBIMU LEISMH; HCIOJIb30BaTh
Hay4yHbIe TOHATHS U1 OOBsICHEHUS (DAKTOB U SIBIICHUUN MPUPOBI; CTPOUTH JIOTUYECKHE PACCYKICHUS
(MHIYKTUBHBIC, JACAyKTUBHBIC, [0 aHAJOTHH), BBISBIATH 3aKOHOMEPHOCTH M MPOTHUBOpEUHS B
paccMaTpuBaeMbIX SBJICHUAX, (OPMYIUPOBATh BBIBOJABI W 3aKIIOYEHHUS; MPUMEHSATH CXEMHO-
MOJIENIbHBIE CpEACTBAa JJIsl TMPEACTABICHUS CYHICCTBEHHBIX CBS3€H M OTHOIICHUH B H3y4aeMbIX
o0BeKTaxX, a TaKXKe MPOTUBOPEUYUIl PA3HOrO POJa, BBISIBICHHBIX B Pa3NUYHBIX HH(POPMAITMOHHBIX
WMCTOYHUKAX; pa3palaThiBaTh IUIAH pEIICHHS TpoOJIeMbl C YY4ETOM aHalu3a UMEIOUIUXCS
MaTepUaTbHBIX W HEMaTepHalbHBIX pecypcoB. ba3oBble HCClenOBaTENbCKUE ACHCTBUA: BIIAJIETh
HAyYHOW TEPMUHOJIOTHEH, KIIOYEBBIMH TMOHSATHUSMU U METOJAaMHM HAHOHAYKW; BIIaJETh HaBBIKAMH
y4eOHO-HUCCIeIOBAaTeNIbCKOM M MPOEKTHOW JEATEIbHOCTH, HaBBIKAMHU pa3pelieHus Mpooiem;
CIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITETFHOMY MOUCKY METOJIOB PEIIEHHS MPaKTUYECKUX 3a/1a4,
MPUMEHEHHUIO DPA3JIMYHBIX METOJIOB TMO3HAHMS; HCIOJB30BaTh pa3IMUHbIE BUABI JCSITENBHOCTH IO
MOJIyUEHUIO HOBOTO 3HAHHUSA, €r0 WHTEpIpETallid, MPEoOpa3OBaHHIO W MPUMEHEHHUI0 B YUeOHBIX
CUTYaIUsIX, B TOM YHCIIe TIPU CO3JaHUH Y4€OHBIX U COIMATbHBIX MPOEKTOB; (OPMUPOBATH HAYYHBIN
THUT MBIIUICHUS, BIAJACTh HAYYHOH TEPMUHOJIOTHEH, KIIFOUEBBIMH MOHITUSIMH U METOJIaMU; CTABUTh U



(bopmynupoBaTh COOCTBEHHBIE 337a4l B 00pa30BaTEIbHON JESATEIBHOCTH U JKU3HEHHBIX CUTYAIHX;
YMETb UHTEIPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00JI1aCTEM.

Pabora ¢ nnpopmarmeit: Bi1ageTh HaBBIKAMH MOJY4YE€HUS MHPOPMALUU M3 UCTOUHUKOB Pa3HBIX
TUIIOB, CaMOCTOSITEJIBHO OCYUIECTBJIATH IIOMCK, aHaJIN3, CHUCTEMATHU3ALMI0 U HMHTEPIPETALUI0
nH(pOpMALUK Pa3IMYHBIX BUIOB M (OPM IMPEACTABICHHS; OLIEHUBATh JOCTOBEPHOCTh MH(OpMAIUH;
(dbopMynHUpoOBaTh 3ampochl U NPUMEHSITH pPa3IHYHbIE METOIBI MPH MOUCKE M O0TOOpe MH(OpPMALUH,
HEOOXOMMOM ISl BBITIOJHEHUsI Y4eOHBIX 3aJ]1ad; CaMOCTOSATEIBHO BBHIOMPATH ONTHUMAIBHYIO (OpPMY
npeacraBieHus HMHPopManuu  (cXembl, rpaduku, auarpamMMmbl, TaONMHMIBI, PUCYHKH H 1p.);
WCTIOJb30BaTh HAYYHBIN S3bIK B KauecTBEe CpeacTBa npu pabore ¢ uHOpManmen: NPUMEHSTH
XUMHYECKHe, (U3MUECKHe W MaTeMaTHYeCKHe 3HAaKW W CHMBOJIBI, (GOpMYJbl, abOpeBuaTypy,
HOMEHKJIATYPY, UCII0JIb30BaTh U IPE0OPa30BbIBATh 3HAKOBO-CUMBOJINYECKHUE CPEICTBA HATJISTHOCTH.

B cdepe oBmamenuss yHUBEpCaTbHBIMH KOMMYHHUKATUBHBIMH JICHCTBUSIMHU: OCYIIECTBISITh
oOmIeHne BO BHEYPOYHOH AEATENbHOCTH; Pa3BEPHYTO W JIOTUYHO H3JIaraTh CBOIO TOYKY 3pPEHHS C
HCIIOJIb30BAHUEM S3BIKOBBIX CPEJCTB; IMOHUMAaThb M HCHOJb30BaTh MPEUMYIIECTBA KOMaHIHOW U
UHIUBUAYAIbHON pabOThl; BEIOMpATh TEMATHKY M METOJIbI COBMECTHBIX JEHUCTBUU C y4ETOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEH KaXKJOrO WiIE€Ha KOJIJICKTUBA; NPUHUMATh LEIM COBMECTHOM
NEeSITENbHOCTH, OPraHU30BbIBaTh U KOOPJAUHUPOBATH JIEHCTBUS MO €€ JOCTHKEHHIO: COCTaBIATh IUIaH
NEUCTBUM, paclpeleNsiTh poiIu C yYETOM MHEHHMH Y4aCTHHUKOB, 0OCYXXJaThb Pe3yJbTaThl COBMECTHOM
paboThl; OLIEHUBATh KAYECTBO CBOETO BKJA/a U Ka)J0ro y4acTHHKA KOMaHbl B OOLIUI pe3ysbTar Mo
pa3paboTaHHBIM KPUTEpUSIM; IMpeiaraTb HOBbIE MPOEKTHI, OLEHUBATh WJEH C MO3UIMH HOBHU3HBI,
OpUTMHAJIBHOCTH, MPaKTUYECKOW 3HAUYMMOCTH; OCYIIECTBIIATh IO3UTHBHOE CTPAaTErMYecKOe
MOBE/ICHNE B PA3IMYHBIX CUTYalUsIX, IPOSBISATH TBOPUYECTBO U BOOOpAKEHUE, OBITh MHUIIUATHBHBIM.

B cdepe oBnagenust yauBepcaibHbIMU PETYASATUBHBIMU JEHCTBUSMHU:

CamoopraHuzaiys: UCMoIb30BaTh HAy4YHbIE 3HAHUS JUIS BBISABICHUS MPOOJIEM U WX pPEIICHUS B
KU3HEHHBIX U y4EOHBIX CUTYAIUSIX; CAMOCTOSATEIbHO OCYIIECTBIISAThH T03HABATENbHYIO JESTEIbHOCTD,
BBISIBJISITH NMPOOJIEMBI, CTaBUTh U (POPMYIHPOBATH COOCTBEHHbIE 33/1a4l; CAMOCTOSITEIbHO COCTABIISITH
IUTaH BBINOJIHEHUS y4eOHO-UCCIIEA0BATENLCKOTO JKCIEPUMEHTa € YYETOM MMEIOIIMXCS PEeCcypcoB,
COOCTBEHHBIX BO3MOXHOCTEH W NPEANOYTEHHH; paclIMpsATh paMKU y4eOHOro npeaMeTra Ha OCHOBE
JUYHBIX MpPEANOYTeHUH; [elaTb OCO3HAHHBI BbBIOOp, apryMeHTHpOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTH 3a PELICHUE; OLICHUBATh IPUOOPETEHHBIH OMBIT; CIIOCOOCTBOBATh ()OPMHUPOBAHUIO U
NPOSBICHUIO JPYIUIMH B  00JacTH  €CTECTBEHHBIX HAyK, IIOCTOSTHHO TIOBBIIATh CBOM
00pa3zoBaTeNbHBIN U KYJbTYPHBIA YPOBCHD.

CaMOKOHTpOJIb: 1aBaTh OLEHKY HOBBIM CUTyallUsIM, BHOCUTb KOPPEKTHBBI B JEATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YIbTATOB LIEISAM; IPUHUMATh MOTUBBI U aPTYMEHTHI IPYIUX IIPU aHAIIN3E
pe3yabTaTOB JEATENbHOCTH; HCIOJb30BaTh HpPUEMBbl peQIEKCHM [UIl OLIEHKM CHTYyalluHu, BbIOOpa
BEPHOI'O PELICHUS; YMETh OLIEHUBATh PUCKU U CBOCBPEMEHHO IIPUHHMMATD PEIICHHUS 110 UX CHUKEHHUIO.
IIpunsaTue cebs u Apyrux: NpUHUMaTh ceOs, MOHMMAas CBOM HEIOCTAaTKU U JOCTOMHCTBA; MPU3HABATh
CBO€ IIPAaBO U IIPABO JIPYTrUX Ha OMIMOKH.

IIpenmeTrHbie pe3yJibTaThI

ITo ntoram peanuzanuu IIporpammel oOyuatromuecs: OyayT 3HaTh:

— OCHOBHBIE II0JIO)KEHHSI 3aKOHOB, TEOPHH, 3aKOHOMEPHOCTEH, MpaBWJI, TUIOTE3 B 00JIACTH
COBPEMEHHBIX HAHOHAYKH U HAHOTEXHOJIOTUU;

— Ouorpaduueckre IaHHbIE W OCHOBHbBIE JOCTHXKCHMs BEAYLIUX IpeJCTaBUTENCH Hayku o
JHCIIEPCHBIX CpefaxX U HAHOXUMUM;

— OCHOBOINOJIAraroIie HAHOXUMHUYECKHE TEPMUHBI U MOHATUS (HaHOYACTHUIA, HAHOMATEpHabl,
HAaHOCTPYKTYpPbI, HAHOCUCTEMBI U JIp.);

— CTpPOEHHUE OCHOBHBIX HAJIMOJIEKYJISIPHBIX CTPYKTYP, IPUCYTCTBYIOIIUX B AUCIIEPCHBIX CPENAX;

— BO3MOXHOCTH HAIPaBJICHHOTO CHHTE3a U MOJU(HUKAIMM HAHOCTPYKTYPUPOBAHHBIX BEILECTB
U MaTepHajoB; (yHKINOHAIbHBIE BO3MOKHOCTH HAHOCTPYKTYPHUPOBAHHBIX BEIIECTB U MaTEPUAJIOB;

— OCHOBHBIE METOAbl HAy4YHOTO TIIO3HAHUSA, MCIOJb3yEMbIE B HAHOXMMHUYECKMX U
HAaHOTEXHOJIOTHYECKUX HUCCIIEOBAHUAX;

— KJIIOYEBBIE JOCTHKEHHSI B 001aCTH HAHOTEXHOJIOTUH;

— OCHOBHBIE NIPUJIOKEHNUS HAHOCTPYKTYPUPOBAHHBIX BEIIECTB U MaTEPUAJIOB.

ITo ntoram peanuzamuu [Iporpammel oOydaromuecs OyayT yMeTb:



— I1I0JIb30BAaThHCA TepMI/IHOJ'IOI‘I/Ief/'I, OTHOCﬂmeﬁCﬂ K HAHOXMMHHU U HAHOTCXHOJIOTHUH,

— paSHI/I‘-IaTB pa3JII/I‘-IHI:Ie ypOBHI/I OpFaHI/ISaI_II/II/I MaTepI/II/I B HaHOCTPYKTypI/IpOBaHHbIX O6’beKTaX;

— cobuparth 11apo-CTEPIKHEBBIC MOJICIIA CTPYKTYP HAHOOOBEKTOB;

— IPUMEHATH NpOorpaMMHOE oOecnedyeHue Uil BU3yalu3alud IPOCTPAHCTBEHHON CTPYKTYpBI
HaHOOOBEKTOB;

— TUIAaHUPOBATH U MPOBOJUTH YIEOHO-HUCCIICAOBATEIBLCKUN IKCIIEPUMEHT 10 M3yYEHUIO CBOMCTB
I[I/ICHepCHI)IX CHUCTEM,

— aHaNM3UpPOBATh  M300paKEHUS  HAHOCTPYKTYPUPOBAHHBIX  OOBEKTOB,  IOJyYCHHBIE
pa3JII/I‘-IHI)IMI/I METOJaMU I/I3y‘~I€HI/I$I;

— YCTaHaBJII/IBaTI) B3aNMOCBA3HN MC)KI[y HaYKOI\/JI U TEXHOJIOTUAMU, HaHOMaTepI/IaHaMI/I n HUXx
CBOI\/JICTBaMI/I, METOJaMHU HUCCIICAOBaHUS U UX BO3MOKHOCTAMU,

— ONOCHUBATH 3THUYCCKHUEC ACIICKThI COBpeMCHHBIX I/ICCJIGI[OBaHI/Iﬁ B OGJIaCTI/I HaHOTeXHOHOFI/If/'I;

— CaMOCTOSITENIbHO paboTaTh C WCTOYHWKAMHU JOMOJHHUTEIBHON JIUTEpaTypbl M HWHTEPHET-
pecypcamu, BKJItOYast peCypChl Ha aHTJIMHACKOM SI3bIKE.

Conep:xanmne Kypca

10 knacc

Pazgen 1. OpranusanuonHoe  3aHsatTue  «HaHoXumMus W HAHOTEXHOJOTHUA  Kak
MeXAUCUUIIMHAapHas oOnactby. Llenn u 3anaun kypca. MHCTpyKTax)

Tema 1.1. Beenenue B [Iporpammy Teopusi. @opMbl U MeTObI AesiTeNbHOCTH. [1an paboThl Ha
yueOHbIii ros1. UHCTpyKTax o TexHuke O6e3omacHocTu. [Ipaktuka. [lepsuunas auarnoctuka. Bxonnoe
TECTUPOBAHUE.

Paznen 2. Mctopust HayKu 0 JUCIIEPCHBIX CUCTEMAaX

Tema 2.1. Hawano wu3ydeHuss NOBEPXHOCTHBIX SBICHWW W JTUCIEPCHBIX cUCTeM Teopus.
Kammmsaper u 3akon Jlammaca. Uzyuenune anpcopoumu (K. Ileene, T. JloBui). Meramummueckue 3071
(M. @apaneii). bpoynosckoe nBmwkenue. Ocmoc u awamm3 (T. I'pam). Kommoumneie cucremsl.
Ompenenenne umcna Asoraapo (K. Ileppen). Dddexr Pebunnepa. TepMuH «HAHOTEXHOJIOTHUN,
ucropusi ero nosieiueHuss u nonyisapusanuun (P. ®@eitaman, H. Tanuryru, O. [pekcnep). [IpakTuka.
Y4eOHO-HuCCIe0BATENbCKUNA  dKCIIEpUMEHT: M3ydeHune amcopOmmuM KpacuTelded ¢ MOMOIIBIO
aKTUBHUPOBAHHOTO yruid. OmpenenaeHue ero COpoIMOHHON CITOCOOHOCTH.

Pazgen 3. OcHOBBI PU3UKH MOBEPXHOCTH U TUCIIEPCHBIX CPET

Tema 3.1. OcHoBBI (pu3uku moBepxHOCTH Teopus. OPUNKO-XUMUUYECKUE CBOMCTBA aTOMOB Ha
noBepxHocTh. IloBepxHocTHOe HarspkeHue. Apcopoums. CwmauumBanue. [Ipaktuka. YdeOHO-
HCCIEA0BATEIbCKUN AKCIIEpUMEHT: OnpeneneHue MOBEPXHOCTHOIO HATSKEHUS BOJbl METOJIOM
OTpbIBA Kalelb.

Tema 3.2. CpoiicTBa aucnepcHbIXx cpen Teopus. DIEKTpUUYECKHE CBOMCTBA. Y CTOWYUBOCTD.
DU3NKO-XUMHYECKasT MEXAHUKA.

[IpakTuka. YueOHO-HCcCnea0BaTENbCKUIM SKCIIepUMeHT: O1eHKa TONUHBI TpadhUTOBOM JTUHUH B
3aBUCHMOCTH OT MSITKOCTH KapaHiauia.

Pazpnen 4. JlucnepcHble CUCTEMBI: MOIYYEHUE U TPUMEHEHUE

Tema 4.1. Knaccudukaus mucnepcHbix cucteM Teopus. Knaccudukaius qucnepcHbIX CUCTEM.
[TonaTus «HAHOMATEpHAI», «HaHOOOBEKT». Buapl HanooOwvektoB (0D, 1D, 2D; Mukpo-, Me30- u
MaKpOTIOPHUCTHIE). SIpKHe MPUMEPHI MIPOSBIIEHUS pa3MepHOTro d(pdekxTa.

[IpakTuka. Ilpaktuueckas pabora: MojaenrpoBaHue CTPYKTypbl HAHOYACTHUIl PAa3HOTO pa3Mmepa,
CpaBHEHHUE JI0JIM TOBEPXHOCTHBIX aTOMOB M YHCJIa HECKOMIIEHCUPOBAHHbBIX BaJI€HTHOCTEH.

Tema 4.2. lucnepcHble CUCTeMBI, cofepxkaimue ra3oByto ¢azy Teopus. IleHbl, a’sposzonu u
a’porenm.

[Ipaktuka. YdeOHO-MCCIenOBaTENbCKUN JKcHepuMeHT: OmpeneneHue yCTONYMBOCTH TEHBI
MOIOIINX CPEICTB.

Tema 4.3. JlucniepcHble CUCTEMBI, cojiepkalue kuakyr ¢a3y Teopus. 301u, reiau, SMyIbCUU U
cycnieH3uu. [lonoxeHune 3051€il Ha 1IKalle JUCIEPCHOCTH KOJIJIOUIHBIX CUCTEM.

[IpakTuka. Y4eOHOo-HMCccne0BaTeNbCKUI JKCIIEPUMEHT: [Tonmyuyenue 30J1€11
HaHOCTPYKTYPHPOBAHHOTO cepedpa.



Tema 4.4. JlucnepcHble CUCTEMBI, COAEp)KAlllMe IOBEPXHOCTHO-aKTUBHBIE BELECTBA Teopus.
[loBepXxHOCTHO-aKTUBHBIE BellecTBA. MeMOpaHbl, MHIEIBI W JUIOCOMBL. buosornueckue
JMCIIEPCHBIE CUCTEMBI.

[IpakTuka. Y4yeOHO-HMCCIIEIOBATENIBCKAN JKCIIEPUMEHT: VI3ydyeHue BIUSHHUS IOBEPXHOCTHO-
AKTUBHBIX BELIECTB HAa IOBEPXHOCTHOE HATSKEHUE.

Tema 4.5. Metoap! Buzyanuzanuu HanovacTui Teopus. Dddexr Tunnans. Ananus TpaeKTOpHit
NBWOKEeHUsT HaHodvacTwil. [IpakTuka. Y4eOHO-HCCIENOBATENbCKUN SKCIEpUMEHT: JleMoHcTparms
s dexra TuHAANS HA AUCIEPCHBIX CUCTEMAaX PA3IMYHOTO POJa.

Paszpgen 5. MeToipl cMHTE3a HAHOCTPYKTYPUPOBAHHBIX BEIIECTB U MATEPHUATIOB

Tema 5.1. Ilpunnun «cBepxy-BHU3» Teopus. [IpuHIUIBI MTOTy4eHUST HAHOCTPYKTYpP: «CBEPXY-
BHU3» U «CHU3YBBepx». [lomyuenue rpadena. OcoOeHHOCTH pabOThI MIIaHETAPHBIX MEJIHHHII.

[Ipaktuka: [Ipaktuueckas padota: [loctpoenue Moaenu riaHeTapHON MEIbHUIIBI.

Tema 5.2. Ilpunuun «cHuzy-sBepx» Teopus. OCHOBBI CYOPaMOJEKYISIPHOW XUMUHU.
CamocbOopka. MeTonpl cHHTE3a HAHOYACTHUIL: «MSATKOM XUMHUEH» — 30JIb-Te€llb, «TOMOTI'€HHOI'O
OCXJICHUs», OOpaIleHHO-MUIICIUIAPHBIA, MHUKPOAIMYIbCUOHHBIN; Tepmonu3, CVD. Meroas
cTaOMIM3alMy HAHOYACTHUI. CTEpUYEecKas, XellaTHas, 3JIEKTpOocTaTHuYecKas, HMMOOMIM3alnuend B
Matpuiie. HampaBieHHBII CHHTE3 HAHOOOBEKTOB: KBAHTOBbIE TOYKH, HAHOIUIEHKH, OOBEMHbIE
HaHoMartepHuasibl. Moaudukanys CBOWCTB HAHOMATEPUAJIOB.

[Ipakruka: Y4eOHo-1ccne0BaTeNnbCKUil JKCIIEPUMEHT: ["azodaznbit CUHTE3
HaHOKPHUCTAJUIMYECKOTO XJopuaa aMMoHudA. [lomydeHue 3051€il HAaHOMAarHeTWTa, HAaHOPA3MEPHOTO
TUOKCUJIA THUTaHa, OepanHCKo# nazypu. [lonydeHne HaHOTUICHOK cepedpa Ha CTEKJISTHHOM TOJTOXKKE.
Ouenka ux TomuuHsl. [IpoMexxyrounas arrectanus.

11 kiace

Pazgen 6. Metopl rcciie1oBaHUs HAHOCTPYKTYPHUPOBAHHBIX BEIIECTB U MAaTEPUAIIOB

Tema 6.1. Ontrueckue metoabl Teopus. OnTUYECKHE CBOWCTBA HAHOYACTUI] 1 HAHOMATEPHUAJIOB.
Muxkpockorusa. Judpakuuonnsiii  npenen. dortomerpus. CnexkrpodoTomMeTpusi:  U3MEpEHHe
MIPOMYCKAHMS, OTJIOLIEHHUS], TIOMUHECLICHIINY. JIHHaMUYECKOE CBETOPACCESHUE.

[IpaxTuka: [lpakTuueckas pabora: MHUKpOCKONIMYECKOE M3YUYE€HHE MPErapaToB HaHOocepeOpa Ha
CTEKJIax.

Tema 6.2. DnexkrpoHHass MUKpockonus Teopus. DIeKTpOHHAS MUKPOCKOIHS: TPOCBEUMBAIOIIAS
1 cka"upytomas. OcoOeHHOCTH U3y4eHHUsT OMOJIOTHYECKUX 00BEKTOB Ha HAHOYPOBHE.

[Tpaktuka: Ilpaktnueckass pabota: CpaBHHUTENbHBIA aHAW3 W300pPAKEHUA HAHOCTPYKTYD,
MTOJTYYEHHBIX JIEKTPOHHONW MUKPOCKOIIHUEH.

Tema 6.3. PenrrenoBckas audpakrtomerpus Teopus. PertrenodaszoBwlii aHamu3. YmupeHue
MMMKOB KaKk TpHU3HAK HAHOOOBEKTa U Kak crmocod OIEHKM pa3Mepa  KpPUCTAJIUTOB.
PentrenoctpykrypHsblii ananu3. OmnpeneneHue CTPYKTYpbl HaHOpPa3MEpHBIX OOBEKTOB Ha aTOMHOM
YpOBHE.

[Ipaktuka: Ilpaktuueckas pabora: Busyanuzamus CTpyKTyp OHMOIOIMMEPOB, MOJY4E€HHBIX
METOJIOM PEHTI€HOCTPYKTYPHOI'O aHAIU3a.

Tema 6.4. Ckanupyromas 30HH0Basg MuUKpockonusi Teopus. TyHHenabHas MHKPOCKOMMS.
ATOMHO-CUJIOBAasi MMKPOCKONHMS. AHalW3 HAHOCTPYKTYpbl MoOBepxHOCTeH. CTaTUdeckud U
JUHAMUYECKUM pEeXUM CKaHUPOBAHMS.

[Ipaktuka: IlpakTrueckas pabora: AHanu3 H300paKEHUH, MOJYYEHHBIX METOJOM aTOMHO-
CHJIOBOMI MHKPOCKOIIMH, C TIOMOIIbIO COBPEMEHHOr0 MPOrpaMMHOTO oOecreueHus. YueOHO-
HCCIEA0BATEIbCKUI IKCIIEPUMEHT: 3yueHne moBepXHOCTH METOJOM aTOMHO -CUJIOBOM MUKPOCKOTIHH.

Pa3znen 7. ®yHKuMoOHaANBHBIE CBOMCTBA HAHOCTPYKTYPUPOBAHHBIX BELIECTB U MAaTEPHUAJIOB

Tema 7.1. @yHKIIMOHANbHBIE CBOMCTBA BEILlECTBA, 0OecreunBaeMble HaHOMaTepuanamu Teopus.
CBepxHu3Kasi cmaunBaeMocTb. CBEpXIPOYHOCTh. BrIcOKOoTEMIEpaTypHas CBEPXIPOBOJIUMOCTb.
Ceepx¢unbrpanus. CBepxbsApKOCTh cBeroucnyckanusa. Cyxas aare3usi (OMOMHMETHKAa T'€KKOHA).
MaruuTHbI€ CBOMCTBA.

[IpakTuka. YueOHO-HMcclenOBaTeNbCKUi dSKcnepuMeHT: Miyuenue «¢ddekra notoca» Ha
IIpUMeEpE JIETIECTKA Po3bl. MI3MepeHne kpaeBoro yria.

Pasnen 8. HaHoTexHOJIOrMM — NEPCIEKTHUBBI PAa3BUTHS M COCTOSIHUE HAYKH Ha CETOIHSIIHUN
JCHb



Tema 8.1. CoBpemeHHbIE IPUMEHEHUs HaHOTeXHOJoruu Teopus. CoBpeMeHHbIE NPUMEHEHHUS
HaHOTEXHOJIOTUH, OOIIKI 0030D.

IIpaxtuka. BuktoprHa: HaHOTEXHOJIOTMM B HALLIEH KU3HMU.

Tema 8.2. VYrmepomusie HaHomarepuanbl Teopus. Ocobast posib yriaepoia B HAHOMHPE.
@ymnepensl, rpadeH, HAaHOTPYOKH.

[Ipaktuka. IIpakTuueckas pabora: MonenupoBaHue MPOCTPAHCTBEHHOHW  CTPYKTYpHI
bymiepeHos.

Tema 8.3. Hanomatepuans! asns sHepretuku Teopusi. HanomaTepuansl B TOIIMBHBIX 3JIEMEHTaX.
JIutuii-noHHble aKKyMyasTOpbl. CyepKOHIEHCATOPBI.

[IpakTuka. YdeOHO-MCCIENOBATEIbCKUI JKCIIEPUMEHT: V3MepeHne €MKOCTH JUTHH-WOHHOTO
aKKyMYyJIsITOpA.

Tema 8.4. Hanosnexrponnka Teopus. 3akon Mypa. TexHogorndeckuii mpoiecc mpou3BoACTBa
MHTETPATBHBIX MUKpocxeM. CHCTeMBbI 3aTucH HHPOPMAIIUH.

[IpaxTuka. [Ipakrnueckas pabora: AHanu3 U300paKEeHUs OBEPXHOCTH KOMIIAKT-/IICKa.

Tema 8.5. Hanomarepuansl B Meauiinae u skojoruu Teopus. Hanonuarnocruka. [lpumenenue
HaHOMartepuayioB B Tepanuu. Hanocopoentol. @orokaranuzatopsl. CaMOOUYHUCTKA.

[Ipaktuka. IlpakTuueckas  pabora:  Busyanuszauuss  HOpOCTPAaHCTBEHHOM — CTPYKTYpBI
HaHOOMOMIPENapaToB ¢ MOMOIBIO COBPEMEHHOTO IPOIPAMMHOT0 00eCTIeUeHUSI.

Pazgen 9. AxryanbHbie TpoOIeMbl B 0071aCTH HAHOXUMHUU U HAHOTEXHOJIOTUHU

Tema 9.1. [uckyccus Teopusa. AxTyanpHble TMpoOIemMbl B 00JIaCTH HAHOXMMHH H
HAaHOTEXHOJIOTUH.

[IpaxTuka. Mtorosas arrecranus. 3aueTHas paborta.



TemaTuyeckoe NIIAHUPOBAHUE
10 kiacc (a1Ba roga 00y4eHus)

Ne KoanuecTBo
Pa3nesnl/TeMbl
n/n JacoB

DuiekTpoHHBIE (LU (POBLIE)
o0pa3oBaTe/ibHbIE pecypchl

JeATeIbHOCTD yUnTeIsI
¢ y4yeToM padoyeii MPOorpaMMsbl BOCIIUTAHUSA

Pa3ne.11 1. Oprannsaunonﬂoe 3ansiTHEe «HaHOXUMHSI M HAHOTEXHOJIOTHS KaK MEKIUCHUIITIMHAPHAsA 00J1aCTh»

1 |Bgenenue B [Iporpammy 2

Bbubnuoreka LIOK
https://myschool.edu.ru

DopMHUpPOBATH YMEHHE aJIEKBATHO OIIEHUBATH COOCTBEHHOE
OTHOIIIEHHUE K YUEHUIO, YMEHUIO YUUTHCI U BO3ZMOXXHOCTH €T0
pa3BUTHSI.

®opMHpPOBATH MOTHUBAIIMIO K IIEIEHAIIPABIEHHON COIIHAIBHO
3HAUYMMOH JIeSITENLHOCTH.

®opMHpPOBATh MOTHUBAIIMIO K ILIE€IEHAIIPABIEHHON COIIHAIBHO
3HAYMMOM JeATENHHOCTH (TIOTy4eHHI0 00pa30BaHUS U TPYILY).
[ToOyxaaTh 0Oy4aromuxcs K COOTIOACHNIO TPUHIIMIIOB Y4eOHON
JTUCIUILIAHBI M CAMOOPTaHU3aIluU

Pa3nen 2. UcTopusi HAyKH 0 TUCHEPCHBIX CHCTEMAaX

2 |Hauano u3yueHHUs: TOBEPXHOCTHBIX 4

bu6mmoreka [JOK
https://myschool.edu.ru

SIBIICHUU U JUCTIEPCHBIX CUCTEM

®DopMUPOBATH IIEHHOCTHOE OTHOIIICHHE K OKPYKAFOIIIM JIFOJISIM 1
OOIIIECTBY B IIEIIOM.

®DopMUpPOBATH YMEHHE HAXOJUTh IIEHHOCTHBIH acleKT yu4eOHOoro
3HAHMUS U UHPOPMALIUH.

Paznen 3. OcHOBBI (pU3HKM MOBEPXHOCTH H TUCHEPCHBIX CpeN

3 | OcHOBBI (hH3HKH ITOBEPXHOCTH 4 bubmmoreka [IOK BocnuTeiBaTh HHTEpEC K 00yUEHHIO, K TIPOLECCY TO3HAHUS
https://myschool.edu.ru (co3manue ¥ MOAIEp KaHNE HHTEPECa, aKTHBU3AIIHS
MTO3HABATEIHHOMN JEATEIbHOCTH 00YJaOITIXCs)
4 | CoiicTBa IUCIIEPCHBIX Cpel 4 bubmmoreka [IOK ConeiicTBoBaTh (hOPMHPOBAHUIO TPATUITHOHHBIX POCCHHCKHAX

https://myschool.edu.ru

COLIMOKYJIbTYPHBIX M TyXOBHO-HPaBCTBEHHBIX LIEHHOCTEH;
TOTOBHOCTH PYKOBOJCTBOBATHCSI CHCTEMON MO3UTUBHBIX
LEHHOCTHBIX OPHEHTALNH.

Y4uTh OLIEHUBATh COOCTBEHHBIE ITOCTYIIKH, IOBECHUE JIIOACH C
TOYKH 3PEHHSI UX COOTBETCTBUS HOPMaM MOPAJIU: BBIPAXaTh CBOIO
TOYKY 3PEHUS, YIaCTBOBATh B JMCKYCCHH.

ConeiictBoBaTh (hOPMUPOBAHHUIO BHYTPEHHEN O3UIIUH JTUYHOCTH.
DopMUpPOBATH IPABOBYIO KYJIBTYPY, TOTOBHOCTh
PYKOBOZCTBOBATHCS HOpMaMH IpaBa

Pa3pnen 4. lucnepcHble CHCTEMBbI: OJyYeHHEe U IPUMEHEHH e



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

KﬂaCCI/I(bI/IKaLH/Iﬂ JUCTICPCHBIX CUCTEM

Bbub6moreka IJOK
https://myschool.edu.ru

CriocoOcTBOBaTh (HOPMHUPOBAHUIO HENPHUATHS JTFOOBIX (HhOpM
JKCTPEMH3MA, TUCKPUMHUHALIUH; TOHUMAaHUE POIN PA3ITUUHBIX
COIMAJIbBHBIX MHCTUTYTOB B JKM3HU YCIIOBCKA.

BocnuteiBaTh KyabTypy OOIIEHUS (OpraHU3aIs OOIeHUs Ha
ypoke, GOpMHUPOBAHKHE YMEHUS CITyIIaTh, BHICKA3bIBATh U
apryMEHTHUPOBATh CBOE MHEHHC)

JlucriepcHbIE CHCTEMBI, COJCPIKAIIIE
ra3oByio ¢azy

Bbubnuoreka LIOK
https://myschool.edu.ru

ConeticTBOBaTh POPMHUPOBAHUIO BHYTPEHHEH TO3UIIMU JTMYHOCTH.
Croco6cTBOBaTH OCO3HAHHUIO POCCUNCKOM TpayKAaHCKOM
NJICHTUYHOCTH.

BocnuteiBaTh KyIbTYpy 00IIEHUS (OpraHu3alus o0IIeHus Ha
ypoke, pOopMHUPOBAHME YMEHUS CITyIIaTh, BHICKA3bIBATh U
apryMeHTHPOBaTh CBOE MHEHUE)

JlucriepcHbIE CUCTEMBI, COJlepKaIie
KUKV (hazy

bu6mmoreka [JOK
https://myschool.edu.ru

®dopMHpOBATH NPABOBYIO KYJIbTYPY, TOTOBHOCTb
PYKOBOJICTBOBAThCSI HOpPMaMH IIpaBa.

ConeticTBOBaTh POPMHUPOBAHNIO TOTOBHOCTH 00YUAIOIIMXCS K
CaMOpPa3BUTHIO, CAMOCTOSTEILHOCTH U JINYHOCTHOMY
caMOOMpeeNeHHIO.

®DopMHpPOBATh YMEHNE HAXOANUTH IIEHHOCTHBIHN aCeKT y4eOHOro
3HaHMUS U UHPOpMALUH

JlucriepcHbBIE CUCTEMBI, COJIepKaIe
MOBEPXHOCTHOAKTHUBHBIC BEI[ECTBA

bu6mmoreka [JOK
https://myschool.edu.ru

®opMHpPOBATHh YMEHHE aIEKBATHO OI[EHHBATH COOCTBEHHOE
OTHOIIIEHUE K YICHUIO, YMEHUIO YIUTHCI U BO3ZMOXXHOCTH €TO
pa3BHUTHSIL.

®opMupoBaTh MOTUBAIMIO K I€IEHAIIPABICHHON COI[MaJILHO
3HAYUMOU JESATEIbHOCTH.

[ToOyxaaTh 0OyJaromuxcs K COOTIOACHNIO MPUHIIAIIOB YIeOHOH
JUCITATLIAHBI M CAMOOPTaHU3aIlIU

Meropp! BU3yalIn3alid HAHOYACTHUI]

Bbubnuoreka LJOK
https://myschool.edu.ru

WNHATMHPOBATH U MTOIEP)KUBATH UCCIIEIOBATEIbCKYIO
JeATeTbHOCTh 00YJaIOIIIXCSL.

CopneticTBOBaTh POPMHPOBAHNIO TOTOBHOCTH 00YUAIOIIMXCS K
CaMOpPAa3BHUTHIO, CAMOCTOSTEIBHOCTH H JIMYHOCTHOMY
CaMOOIIPEIETICHUIO.

BocnuteiBaTh HHTEpEC K 00y4EHUIO, K TIPOLIECCY MO3HAHUS
(co3manue u moIepKaHNe HHTepeca, aKTHBU3AINS
NI03HABATEIBHON JICSITEIFHOCTH O0YYarOIHXCS)

Pa3zpnen 5. Meroabl cHHTEe3a HAHOCTPYKTYPH

POBAaHHBIX BEIIECTB U MAaT€PHAJIOB

10

[TpuHIHMI «CBEPXYBHU3»

2

Bbub6nuoreka LJOK
https://myschool.edu.ru

CriocoOcTBOBaTh HOPMHUPOBAHUIO HENPUATHS JTFOOBIX HOpM
9KCTPEMHU3MA, TUCKPUMHUHALMH; TOHUMaHUE POJIU Pa3TIMYHBIX



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

COLIMAJTIbHBIX HHCTUTYTOB B ’KM3HM YEJIOBEKA.

BocnuTeiBaTh KynbTypy 0OMIeHH s (OpraHu3aiysl oOmIeHus Ha
ypoke, GOopMUpOBaHKE YMEHHS CIIyIIaTh, BEICKa3bIBATh U
apryMEHTHUPOBATh CBOE MHEHHCE)

11 |IIpuHIMO «CHU3YBBEPX» 8 Bbubauoreka LIOK Y4uTh OLICHUBATh COOCTBEHHBIC MTOCTYIIKH, IOBEICHUE JIFOJICH C
https://myschool.edu.ru TOYKHU 3PEHHS UX COOTBETCTBHSI HOPMaM MOpAJIN: BbIpaKaTh CBOIO
TOYKY 3PEHHUS, YIACTBOBATH B JMCKYCCHH.
ConeticTBOBaTh POPMHUPOBAHUIO BHYTPEHHEH TO3UIIUU JTMYHOCTH.
DOpMHUPOBATH TIPABOBYIO KYJIETYPY, TOTOBHOCTh
PYKOBOJICTBOBAThCSI HOpPMaMH TIpaBa
OO0111ee KOIMYECTBO YaCOB TI0 IPOrpamMme 34
11 kiacc (a1Ba roga o0y4eHus)
Ne KonunuecTBo DJieKTPOHHBbIE (LU (PPOBbBIE eATEILHOCTh YUUTEsI
Pa3zaennbl/TeMbl P (pp ) A . y
n/n 4acoB o0pa3zoBaTejibHbIE PECYPCHI ¢ y4eToM paboueii mporpaMMbl BOCTUTAHUS

Paznen 6. MeTtoabl Mcc/iefOBAHUS HAHOCTPYKTYPHPOBAHHBIX BelIeCTB U MATEPUATIOB

1 |Onurudeckne METOIBI 4 bubmmoreka 1IOK ®DopMUPOBATH MOTHUBAITHIO K IEICHATIPABIICHHON COITHATBHO
https://myschool.edu.ru 3HAYMMOH JESTETbHOCTH.
®opMupoBaThH MOTUBAIMIO K I€IEHATIPABIEHHON COI[MaJIbHO
3HAYNMOM JeATENHHOCTH (TIOTy4eHHIO 00pa30BaHUS U TPYILY).
[ToOyxaaTh 0OyJaromuxcs K COOMIOACHNIO TPUHIIAIIOB YIeOHON
JUCITATLIAHBI M CAMOOPTaHU3aIlIU
2 | DnexTpOHHAS MHKPOCKOIHS 3 bubmmoreka [IOK DopMUPOBATH LICHHOCTHOE OTHOLLIEHUE K OKPYKAIOIIUM JIIOIIM U
https://myschool.edu.ru OOIIIECTBY B LIEJIOM.
®DopMHpOBaTh YMEHHE HAXOANUTH IIEHHOCTHBIN aCIeKT y4eOHOT0
3 | PentrenoBckas audpakromerpus 4 bubmmoreka [IOK 3HAHHUS ¥ MHOpPMAITHH.
https://myschool.edu.ru BocnuTeiBaTh HHTEpEC K 00yUEHHIO, K TIPOLIECCY TO3HAHHUS
(cozmanue u momAep kaHre HHTEepeca, aKTUBU3AIIUS
MO3HABATEIHHOMN JAEATEIbHOCTH 00YJaOTIXCS)
4 | CxaHupylomas 30H10Bas 6 bubmmoreka [IOK CopnelicTBOBaTh (POPMHPOBAHUIO TPATUIIMOHHBIX POCCUHACKUX

MHKPOCKOITHA

https://myschool.edu.ru

COLUOKYJIbTYPHBIX U NYXOBHO-HPABCTBECHHBIX HeHHOCTeﬁ;
TOTOBHOCTHU PYKOBOJACTBOBATBHCA CHCTEMOH IMO3UTHBHBIX
OCHHOCTHBIX OpHeHTaHHﬁ.

Pazpen 7. @yHknuoHAIbHBIE CBOHCTBA HAHOCTPYKTYPMPOBAHHBIX BelIeCTB U MATEPHAJIOB

5

OYHKIIMOHAIbHBIE CBOUCTBA
BEIECTBa, 00eCIIEUBaEMEBIE

5

Bbub6nuoreka LJOK
https://myschool.edu.ru

CriocoOcTBOBaTh HOPMHUPOBAHUIO HENPUATHS JTIOOBIX HOpM
9KCTPEMHU3MA, TUCKPUMHUHALIMH; TOHUMaHUE POJIU Pa3TIMYHBIX



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

HaHoMaTepuajaMu

COLIMAJTIbHBIX HHCTUTYTOB B ’KM3HM YEJIOBEKA.

BocnuTeiBaTh KynbTypy 001IeHHs (OpraHu3alus oOmIeHus Ha
ypoke, GOpMUPOBaHHE YMEHHUS CIIyIIaTh, BBICKA3HIBATh U
apryMEHTHUPOBATh CBOE MHEHHCE)

Pa3znen 8. HanorexHoJyiorum — NMEPCIIEKTUBLI PAa3BUTUSA U COCTOSTHUE HAYKH HaA CeroHsIIHMI 1eH

b

6

CoBpeMeHHbIE IPUMEHEHHUS
HAHOTEXHOJIOTHH

1

bubmuoreka LIOK
https://myschool.edu.ru

CopneticTBOBaTh POPMHUPOBAHUIO BHYTPEHHEH TO3UIIMU JTMYHOCTH.
CriocoOCTBOBaTh OCO3HAHHIO POCCUHCKOM TpaAaHCKON
UIACHTUYHOCTH.

BocnuteiBaTh KyIbTYpy 00IIEHUS (OpraHU3aIs OOLEHUs Ha
ypoke, JOPMHUPOBAHKHE YMEHUS CITyIIaTh, BBICKA3bIBATh U
apryMeHTHPOBaTh CBOE MHEHUE)

YrnepoiHble HAHOMATEPHUAIIbI

bu6mmoreka [JOK
https://myschool.edu.ru

®dopMHpOBAThH MTPABOBYIO KYJILTYPY, TOTOBHOCTD
PYKOBOJICTBOBAThCSI HOpPMaMH IIpaBa.

ConeticTBOBaTh POPMHUPOBAHNIO TOTOBHOCTH 00YUAIOIIMXCS K
CaMOpPa3BUTHIO, CAMOCTOSTEILHOCTH U JINYHOCTHOMY
caMOOMpeeNeHHIO.

®opMHpPOBATh YMEHNE HAXOANUTH IIEHHOCTHBIHN aCeKT y4eOHOTo
3HaHMS U UHPOpMALUU

Hanomartepuansl asist 3HEPTeTHKU

bu6mmoreka [JOK
https://myschool.edu.ru

®opMHpPOBATHh YMEHHE aIEKBATHO OI[EHHBATH COOCTBEHHOE
OTHOIIIEHUE K YICHUIO, YMEHUIO YIUTHCI U BO3ZMOXXHOCTH €TO
pa3BHUTHSI.

®opMupoBaTh MOTUBAIMIO K I€IEHAIIPABICHHON COI[MaJILHO
3HAYUMOU JESATEIbHOCTH.

[ToOyxaaTh 0OyJaromuxcs K COOTIOACHNIO MPUHIIAIIOB YIeOHOH
JUCITATLIAHBI M CAMOOPTaHU3aIlIU

Hanosnexkrponnka

bub6nuoreka [JOK
https://myschool.edu.ru

VHunmupoBaTts U MOIePKUBATh UCCIIET0BATEIBCKYIO
JeATeTbHOCTh 00YJaIOIIIXCSL.

CopneticTBOBaTh POPMHPOBAHNIO TOTOBHOCTH 00YUAIOIIMXCS K
CaMOpPAa3BHUTHIO, CAMOCTOSTEIBHOCTH H JIMYHOCTHOMY
CaMOOIIPEIETICHUIO.

BocnuteiBaTh HHTEpEC K 00Yy4EHUIO, K POLECCY MTO3HAHUS
(co3manue u moIepKaHNe HHTepeca, aKTHBU3AINS
NI03HABATEIHHON JICITEIFHOCTH O0YUYarOIHXCS)

10

HaHOMaTCpI/IaJ'ILI B MCIWITUHE 1
OKOJIOIrnHn

bubmoreka IIOK
https://myschool.edu.ru

Pa3nen 9. AktyanbHble Ipo0seMbl B 00JIACTH HAHOXMMHMH W HAHOTEXHOJIOTHH



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

11 | Auckyccus 3

Bbub6moreka IJOK
https://myschool.edu.ru

DopMUPOBATH IEHHOCTHOE OTHOIICHHE K OKPYIKAIOIIMM JIFOSM H
OO0IIIECTBY B IICTIOM.

®DopMUpOBaTh yMEHHE HAXOJAUTh IIEHHOCTHBIHN acleKT y4eOHOro
3HaHUs U HH)OPMALIUH.

BocmuTsiBaTh HHTEpEC K 00YUEHHIO, K MTPOLIECCY TO3HAHMSI
(co3maHue U ojiepKaHne UHTEPeCa, aKTHBU3ALIMS
MIO03HABATEIHHON JIEITENHHOCTH 00YUaIOIINXCs)

OO0111ee KOIMYECTBO YaCOB TI0 IPOrpamMme 34

11 kuacc (oauH rog 00y4eHus)

Ne KoanuecTBo
Pa3nesnl/TeMbl
n/n JacoB

DyieKTpOoHHBIE (LU (PPOBLIE)
o0pa3zoBaTe/ibHbIE pecypchl

JeATeILHOCTD yUnTeIs
¢ yuyeToM padoyeii MporpaMMsbl BOCIIUTAHUA

Pa311e.11 1. Oprann3aun0nﬂoe 3ansATHE «HaHOXUMHSI M HAHOTEXHOJIOTHS KaK MEKIUCHUIITIMHAPHAsA 00J1aCTh»

1 |Bgenenwue B [IporpamMmmy 1

bu6mmoreka [JOK
https://myschool.edu.ru

®dopMUpOBaTH YMEHUE aJeKBATHO OIEHUBATH COOCTBEHHOE
OTHOLICHUE K YUYCHHUIO, YMCHUIO YUUTHECA U BO3SMOXXHOCTH €T'0
pa3BUTUSL.

®opMupoBaTh MOTUBAIMIO K I€IEHANIPABIEHHON COI[MAJIbHO
3HAYUMOU JEATEIbHOCTH.

®opMUpoBaTh MOTUBALUIO K I€JI€HAIIPABIEHHON COIIMAJIBHO
3HAYNMOM JeATENHHOCTH (TIOTy4eHHIO 00pa30BaHUS U TPYILLY).
IToOyxaaTh 00y4JaromuXxcsi K COOTIOACHIIO TPUHITUIIOB YIeOH O
JUCITATLIAHBI M CAMOOPTaHU3aIlIU

Paznen 2. UcTopust HayKH 0 TMCIEPCHBIX CHCTEMAX

2 |Hauano u3yudeHHUs: TOBEPXHOCTHBIX 2
SIBJICHUH ¥ JIUCTIEPCHBIX CHCTEM

bub6nuoreka [JOK
https://myschool.edu.ru

®opMHpOBaTH IEHHOCTHOE OTHOIICHNE K OKPY)KAIOIINM JIFOJSIM U
OOIIECTBY B IIEJTIOM.

Pazpgen 3. OcHOBBI (pM3MKH OBEPXHOCTH U IMCHEPCHBIX Cpej

3 | OcHOBBI ()M3UKH TOBEPXHOCTH 2 bubmmorexa [IOK BocnuTeiBaTh HHTEpEC K 00yUEHHIO, K TIPOLIECCY TO3HAHUS
https://myschool.edu.ru (co3manue u ToIEp)KaHNE HHTEpeca, AKTHBU3AIINS
MTO3HABATEIHHOMN JAEATEINBHOCTH 00YIaOITIXCS)
4 | CaoiicTBa AUCIIEPCHBIX CPEJ 1 Bub6nuoreka LJOK Y4uTh OlIEHNBATh COOCTBEHHBIE MTOCTYIIKH, IOBEIEHUE JIFOJIEH C

https://myschool.edu.ru

TOYKH 3pCHUA UX COOTBCTCTBHA HOpMAM MOpAJIN: BbIPAXKATh CBOKO
TOYKY 3pCHUS, YIaCTBOBATb B JUCKYCCHU.

Pa3pnen 4. lucnepcHble CHCTEMBbI: MOJyYeHHEe U IPUMEHEHUe



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

KﬂaCCI/I(bI/IKaLH/Iﬂ JUCTICPCHBIX CUCTEM

Bbub6moreka IJOK
https://myschool.edu.ru

CriocoOcTBOBaTh (HOPMHUPOBAHUIO HENPHUATHS JTFOOBIX (HhOpM
JKCTPEMH3MA, TUCKPUMHUHALIUH; TOHUMAaHUE POIN PA3ITUUHBIX
COLIMAJIbHBIX MHCTUTYTOB B JKU3HH YCIIOBCKA.

BocnuteiBaTh KyabTypy OOIIEHUS (OpraHU3aIs OOIeHUs Ha
ypoke, GOpMHUPOBAHKHE YMEHUS CITyIIaTh, BHICKA3bIBATh U
apryMEHTHUPOBATh CBOE MHEHHC)

JIucriepCHbIe CHCTEMBI, COJICPIKAIIIE
ra3oByio ¢azy

Bbubnuoreka LIOK
https://myschool.edu.ru

ConeticTBOBaTh POPMHUPOBAHUIO BHYTPEHHEH TO3UIIMU JTMYHOCTH.
Croco6cTBOBaTH OCO3HAHHUIO POCCUNCKOM TpayKAaHCKOM
NJICHTUYHOCTH.

BocnuteiBaTh KyIbTYpy 00IIEHUS (OpraHU3aIs OOLEHUs Ha
ypoke, pOopMHUPOBAHME YMEHUS CITyIIaTh, BHICKA3bIBATh U
apryMeHTHPOBAaTh CBOE MHEHHE)

JlucriepcHbIE CUCTEMBI, COJlepKaIie
KUKV (hazy

bu6mmoreka [JOK
https://myschool.edu.ru

®dopMHUpOBAThH MTPABOBYIO KYJILTYPY, TOTOBHOCTD
PYKOBOJICTBOBAThCSI HOpPMaMH IIpaBa.

ConeticTBOBaTh POPMHUPOBAHNIO TOTOBHOCTH O0YUAOLIUXCS K
CaMOpPa3BUTHIO, CAMOCTOSTEILHOCTH U JINYHOCTHOMY
caMOOMpeeNeHHIO.

®DopMHpPOBATh YMEHNE HAXOANUTH IIEHHOCTHBIHN aCeKT y4eOHOro
3HaHMUS U UHPOpMALUH

JlucriepcHbBIE CUCTEMBI, COJIepKaIe
MOBEPXHOCTHOAKTHUBHBIC BEI[ECTBA

bu6mmoreka [JOK
https://myschool.edu.ru

®opMHpPOBATHh YMEHHE aIEKBATHO OI[EHHBATH COOCTBEHHOE
OTHOIIIEHUE K YICHUIO, YMEHUIO YIUTHCI U BO3ZMOXXHOCTH €TO
pa3BHUTHSIL.

®opMupoBaTh MOTUBAIMIO K I€IEHAIIPABICHHON COI[MaJILHO
3HAYUMOU JESATEIbHOCTH.

[ToOyxaaTh 0OyJaromuxcs K COOTIOACHNIO MPUHIIAIIOB YIeOHOH
JUCITATLIAHBI M CAMOOPTaHU3aIlIU

Meropp! BU3yalIn3alid HAHOYACTHUI]

Bbubnuoreka LJOK
https://myschool.edu.ru

WNHATMHPOBATH U MTOIEP)KUBATH UCCIIEIOBATEIbCKYIO
JeATeTbHOCTh 00YJaIOIIUXCSl.

CopneticTBOBaTh POPMHPOBAHNIO TOTOBHOCTH 00YUAIOIIMXCS K
CaMOpPAa3BHUTHIO, CAMOCTOSTEIBHOCTH H JIMYHOCTHOMY
CaMOOIIPEIETICHUIO.

BocnuteiBaTh HHTEpEC K 00Yy4EHUIO, K POLECCY MTO3HAHUS
(co3manue u moIepKaHNe HHTepeca, aKTHBU3AINS
TI03HABATEIBHON JIESITEILHOCTH 00YJarOIHXCs)

Pa3zpnen 5. Meroabl cHHTEe3a HAHOCTPYKTYPH

POBAaHHBIX BEIIECTB U MAaT€PHAJIOB

10

[TpuHIHMI «CBEPXYBHU3»

1

Bbub6nuoreka LJOK
https://myschool.edu.ru

CriocoOcTBOBaTh HOPMHUPOBAHUIO HENPUATHS JTFOOBIX HOpM
9KCTPEMHU3MA, TUCKPUMHUHALMH; TOHUMaHUE POJIU Pa3TIMYHBIX



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

COLIMAJTIbHBIX HHCTUTYTOB B ’KM3HM YEJIOBEKA.

BocnuTeiBaTh KynbTypy 0OMIeHH s (OpraHu3aiysl oOmIeHus Ha
ypoke, GOpMUPOBaHHE YMEHHUS CIIyIIaTh, BBICKA3HIBATh U
apryMeHTHPOBaTh CBOE MHEHHE)

11 |[IpuHUIMI «CHU3YBBEPX) 4 Bubmuoreka [JOK
https://myschool.edu.ru

Y4uTh OlICHUBaTh COOCTBEHHBIE MOCTYIKH, TIOBEJCHUE JIIOACH C
TOYKH 3PEHUS UX COOTBETCTBHSI HOPMaM MOpPaJM: BbIpaXkaTh CBOIO
TOUYKY 3PEHHUs], Y4aCTBOBATh B JUCKYCCHUU.

ConeiictBoBaTh (hOPMHPOBAHHIO BHYTPEHHEN TTO3UIUH JTMYHOCTH.
DopMUPOBATH IIPABOBYIO KYJIBTYPY, FOTOBHOCTb
PYKOBOJICTBOBATbCS HOPMAMMU I1paBa

Paznen 6. MeTtoabl Hcc/iefOBAHUS HAHOCTPYKTYPHPOBAHHBIX BeleCTB U MATEPUATIOB

1 | Onrudeckue MeTOABI 2 bu6mmoreka [JOK
https://myschool.edu.ru

®opMHpPOBATh MOTHUBAIIMIO K IIEIEHAIIPABICHHON COITUAIBHO
3HAYMMOM JIeSITEIbHOCTH.

®opMHPOBATh MOTHUBAIIMIO K IIEIEHAIIPABICHHON COITHAIBHO
3HAYMMOM JIeATENHHOCTH (TIOTy4EHHIO 00pa30BaHUS U TPYY).
[ToOyxaaTh 0byqaromuxcsa K COOTIOACHNIO MPUHIIUIIOB YIeOHON
JUCLUIUIMHBI U CaMOOpraHU3aLuu

2 | DnexTpoHHAs MHKPOCKOIHS 2 bubnuoreka I[TOK
https://myschool.edu.ru

BocnuTeiBaTh HHTEpPEC K 00YYEHHIO, K IIPOIECCY TTO3HAHMSI
(co3nanue u ojIepKaHNE HHTEpeca, aKTUBU3AITHS
MTO3HABATEIHLHON IEATEIHPHOCTHA O0YIATOIIIIXCS)

3 | PentreHoBckas audpakroMmerpus 2 bubnuoreka ITOK
https://myschool.edu.ru
4 | CxaHupYyIOMIas 30HA0Bas 2 bubmmoreka 1IOK ConeiicTBoBaTh (hOPMHPOBAHUIO TPATUITHOHHBIX POCCHHCKHAX
MHKPOCKOITHSI https://myschool.edu.ru COIMOKYJIbTYPHBIX U TyXOBHO-HPABCTBEHHBIX [ICHHOCTEH;

TOTOBHOCTH PYKOBOJCTBOBATHCS CHCTEMOI TTO3UTHBHBIX
[IEHHOCTHBIX OpHEHTAITHH.

Pazjen 7. ®yHKUUOHAJIbHBIE CBOMCTBA HAHOCTPYKTYPUPOBAHHBIX BEelIECTB U MATEPUAJIOB

5 | ®yHKIHMOHAIEHEIE CBOWCTBA 2 bubmmorexa [IOK
BELIECTBA, 00eCIIeYrBaAEMbIC https://myschool.edu.ru
HaHOMaTepuaJlaMH

CrocoOcTBOBaTH (hOPMHUPOBAHUIO HEMTPHUITHS JTIFOOBIX (hopM
IKCTPEMH3MA, TUCKPUMHHAIINH; TOHUMAHHUE POJIU Pa3IMIHBIX
COIMATBHBIX MHCTUTYTOB B XKU3HH YEIOBEKA.

BocnuteiBaTh KynbTypy oOmIeHHs (OpraHu3anus oOIeH s Ha
ypoke, (hopMUpOBaHUE YMEHUS CITyLIaTh, BEICKA3bIBATh U
apryMEHTHUPOBaTh CBOE MHEHUE)

Paszpnen 8. HaHoTexH0/10ruM — epCHeKTUBHI PA3BUTHS U COCTOSIHME HAYKHU HA CerOJHSIIIHUM JeH

b

6 |CoBpeMeHHBIC TPUMEHECHUS 1 bubnmoreka [IOK
HAHOTEXHOJIOIUH https://myschool.edu.ru

ConeiictBoBaTh (HOPMUPOBAHHUIO BHYTPEHHEN O3UIIUH JTUYHOCTH.
CriocoOCTBOBaTh OCO3HAHHIO POCCUHCKOM IPa)kIaHCKON
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UJEHTUYHOCTH.

BocnuTeiBaTh KynbTypy 0OMIeHH s (OpraHu3aiysl oOmIeHus Ha
ypoke, GOpMUPOBaHHE YMEHHUS CIIyIIaTh, BBICKA3HIBATh U
apryMEHTHUPOBATh CBOE MHEHHCE)

YrnepoiHblE HAHOMATEPHAIIBI

Bbubauoreka LIOK
https://myschool.edu.ru

DopMUPOBATH IPABOBYIO KYJIETYPY, TOTOBHOCTh
PYKOBOZICTBOBATHCSI HOpMaMH TPaBa.

ConeticTBOBaTh POPMHUPOBAHNIO TOTOBHOCTU 00YYAIOIIMXCS K
CaMOpa3BHUTHIO, CAMOCTOSITEIEHOCTH B IMYHOCTHOMY
CaMoOIIpeIeTICHHUIO.

DopMUpOBaTh yMEHHE HAXOJUTh IIEHHOCTHBIH aclekT y4eOHOro
3HaHUS U HHQOpMAIUH

Hanomarepuaiibl U1s1 3HEPTETUKU

bubnaunoreka LIOK
https://myschool.edu.ru

®opMHpOBATh YMEHHE a/IEKBATHO OI[EHMBATh COOCTBEHHOE
OTHOIIIEHUE K YYCHUIO, YMEHHUIO YUUTHCS U BOZMOKHOCTH €ro
pa3BHUTHSL.

®opMHPOBATH MOTHUBAIIMIO K IIEIEHAIIPABICHHON COITHAIBHO
3HAYMMOM JIeSITEIbHOCTH.

[ToOyxaaTh 0byqaromuxcsa K COOIIOACHNIO MTPUHIIUIIOB Y4eOHON
JUCLUIUIMHBI U CaMOOpraHU3aLuu

Hanosnekrponnka

bu6mmoreka [JOK
https://myschool.edu.ru

WHunmupoBaTh U MOUIEPKUBATH UCCIIEIOBATEBCKYIO
JIEATEIbHOCTh OO YYaIOIINXCS.

ConeticTBOBaTh POPMHUPOBAHNIO TOTOBHOCTH 00YYAIOIIMXCS K
CaMOPa3BHUTHIO, CAMOCTOSITEIEHOCTH ¥ IMYHOCTHOMY
CaMoOIIpeIeTICHUIO.

10

Hanomarepwalibl B METUIIMHE U
SKOJIOTUH

bub6nuoreka [JOK
https://myschool.edu.ru

BocnuteiBaTh nHTEpEC K 00y4eHUIO, K IPOIECCY TTO3HAHUS
(co3manue n moxIepKaHNe HHTepeca, aKTHBU3AINS
MTO3HABATEIHHOMN JAEATEIbHOCTH 00YIaOITIXCs)

Pa3zpgen 9. AkryasibHble po06jieMbl B 00J1aCTH HAHOXHMHUH U HAHOTEXHOJIOT U

11

Huckyccus

2

Bbubnuoreka LJOK
https://myschool.edu.ru

®opMHpOBaTH IEHHOCTHOE OTHOIICHNE K OKPY)KAIOIINM JIFOJSIM U
OOIIECTBY B IIETIOM.

®opmupoBaTh YMEHHE HAXOAUTH EHHOCTHBIN aCMeKT yaeOHOro
3HAHMA 1 UHOOPMAIHH.

BocnuteiBaTh HHTEpEC K 00y4EHUIO, K POIECCY MTO3HAHUS
(co3manue u moIepKaHNe HHTepeca, aKTHBU3AINS
NI03HABATEIBHON JICSATEIFHOCTH O0YUYarOIHXCS)

O6Luee KOJIMYCCTBO 4aCOB I10 IIPpOrpaMme

34
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