AHHOTaUus K padoyeil mporpaMme Kypca BHEYPOUHOI 1eATeJIbHOCTH
«BBeneHne B HAHOTEXHOJIOTH: OMOJIOTHSI»

Hanpagssienue: oOLIEMHTEIUIEKTYaIbHOE.

AKTyajabHOCTh: [lo3HaBaTEIbHBIN HHTEPEC K TAKOMY Y4€OHOMY IIPEIMETY,
KaKk OuoJIOTUSI HYXKIAeTcs B LEJICHANPABICHHOM pa3BUTHU. OPPEKTUBHBIM
MHCTPYMEHTOM B 3TOM IIPOLECCE MOXKET CTaTh JaHHAs nporpaMma. B mporpammy
BKJIFOYEHBl IPOTPECCUBHBIE HAYYHBIE 3HAHUS W HAWOOJEe IEHHBIA OIBIT
PAKTHUECKOHN ACSITEIbHOCTH COBPEMEHHBIX YUEHBIX M3 00JaCTH HAHOTEXHOJIOTUN
B Ounonornu. Kaxnas KOHKpeTHas pa3padOTKa YYEHBIX U MH)KEHEPOB B 00JIACTH
HAaHOOMOTEXHOJIOTUI YHUKAJIbHA.

HoBusHOM paHHOM DporpaMMbl SIBJISIETCS. O3HAKOMIICHHE YYaIUXCA C
CYIIHOCTBIO OHMOJOTHYECKHX SBJICHHUM W TPOIECCOB, Ha OCHOBE KOTOPBIX
pa3pabaTbIBatOTCs HAHOTEXHOJIOTUH, U OCMBICJICHUE YHUKaJIBbHOCTH
(OpUrMHANBHOCTH) METOJMYECKUX IMOAXO0J0B K pa3paboTkam B 3Toil obnactu. C
TOYKH 3PEHHUS COJEPKAHMS TPOrpaMma SIBJIIETCA NPEUMYLIECTBEHHO ITPUKIIATHOM,
HaIIpaBJICHHOCTh IMPOrpaMMbl — €CTECTBEHHO-HAy4YHas. YdYalluecs MOIYT
oOyyaTbCsi HE TOJBKO B Kiaccax C YIrayOJNEHHBIM HU3yYEHHEM MPEIMETOB
€CTECTBEHHO-HAYYHOI'O LIMKJIA, HO U B 0a30BBIX KJaccax, TaK Kak B Hauaje KaxJo0i
TE€Mbl KPAaTKO H3Yy4alOTCsl HEOOXOAMMBIE NJIsi YCBOEHHUS CIEIYIOIIEro mMarepuaa
JaHHbIE U3 (YHIAMEHTAIBHBIX Pa3/IeJIOB MOJIEKYJISIPHOU OMOJIOTHH.

METO/IbI OBYYEHMUA: O0OBSCHUTEILHBIM, WJUTIOCTPATUBHBIM,
JIEMOHCTPALlMOHHBIN, TOMCKOBBIN, UCCIIEA0BATEIbCKHM.

Ilpu ¢opmupoBaHuM y 00y4YarOIUMXCH CHCTEMbl 3HAHMH NPH O0YYEHHH IO
JAHHOM MPOorpaMMe MCHOJIb3YIOTCH CJeyI0lHe rPynnbl METOA0B:

I1o ucmounuxy ungpopmayuu:

Cnogecnuie:

* paccka3 wim Oecena;

* 00BACHEHUS YCIOBHUM UIPbI, UCCIIEIOBAHUS, IPOEKTA, IPE3CHTAIIIH;

* HHCTPYKTaX MO TEXHUKE 0€30IaCHOCTH.

Haznaonuwie:

* IEMOHCTpALMs NPE3EHTALUI, IPOEKTOB.

Ilpakxmuueckue:

* BBHINIOJTHEHUE MPE3EHTAIN;

* pelieHre TBOPUYECKUX 3a/1aY;

* BBICTYIUICHHE C JIOKJIAJIOM Ha ceMUHape (KPYyTJblil CTOI).

Ilo ypoenio no3naeamenvHoi akmueHocmu:

*  00BACHUMENLHO-ULTIOCMPAMUBHBIL  UTU  UHDOPMAYUOHHO-PENPOOYKMUBHDILL
CyTb METO/Ia COCTOMT B TOM, YTO MEAaror cooOIIaeT TOTOBYIO HH(OpMaIHIO
pa3HBIMU CpEICTBaMHM, a BOCHUTAHHUKHA €€ BOCIPUHUMAIOT, OCO3HAKOT U
¢ukcupyror B mamatd. Ciofja OTHOCAT Takue NPUEMBI, KaK paccka3, JEeKIus,
00BsICHEHHE, IEMOHCTpaIUs, paboTa ¢ yueOHUKOM;

* PenpooyKMUGHbILL: 3aKJITIOYAeTCs] B BOCIPOU3BEICHUHM OOYYAIOIIMMCST y4eOHBIX
JEHCTBUM 110 3apaHee ONPENEIEHHOMY anroputMmy. Vcnone3yercs B opraHusanuu
MPE3CHTALNH;



* YACMUYHO-NOUCKOBBIU (I8pUCMUYECKULL): CYTh 3aKII0YAETCS B TOM, YTO I€Iaror
pacuieHseT y4eOHYI MpOOJEMHYIO 3a/Jady Ha MOJNPOOJieMbl, a O0ydJarouiyuecs
OCYUIIECTBIISIIOT OT/IENbHBIC IIaru IOUCKA €€ PeIleHUs.
Kaxxnplil mar npeanosiaraeT TBOPUYECKYIO JESTEIBHOCTb, HO 1IEIOCTHOE PEeIlIeHUE
po0JIeMBbl MTOKa OTCYTCTBYET. IHBIMU CIOBaMH, 3TO METO/] MO3TAITHOTO PEIICHUs
MpOOJIEMHBIX 3a7]a4, KOTOPbIE OCYIIECTBIAIOTCS B (hOpME IBPUCTHUUECKOUN Oecepl.
OHa COCTOUT U3 CEPUM B3aMMOCBI3aHHBIX BOMPOCOB, KAXKIBIM U3 KOTOPHIX CIIYKHUT
I1aroM Ha IyTH PEIICHUS TPOOIEMBI;
* uccnedogamenvCKuti: B ATOM  ClIy4ae OOydYarolMMCsA  IpPEIbABISECTCS
Mo3HaBaTeNbHAs 3ajlaua, KOTOPYI0 OHU PEIIA0T CaMOCTOSITENIbHO, OA0Upast A
ATOr0 MPUEMBI. DTOT METOJ MPHU3BAH OOCCIEYHUTHh PA3BUTHE y OOYYAIONTUXCS
CIIOCOOHOCTEW TBOPYECKOTO MpUMEHEHUs 3HaHWi. [lpm 3TOM OHHM OBIIaJIEBAIOT
METOJJaMHU HAyYHOI'O MBIIUICHUS U HAKaIUIMBAIOT OMNBIT HCCIEA0BATEIBCKOM,
TBOPUYECKOU JIeATETLHOCTH;

Jyist peanu3anuy NporpaMMbl UCTIOIB3YIOTCS TEXHOJIOTHN:
- [’ pynmoBoro B3aumMoAeucTBu;
- JInaHOCTHO-OpUEHTHPOBaHHAS;
- [Ipo6iiemHoro 00y4YeHus;

Anpecar: obyuaromuecs 10-11 kmaccsl.

Pe:xuM 3aHATHI: 3aHIATHS TPOXOJISAT OJMH pa3 B HeJlemo 1o 1 yacy.

O0bem nporpammel: 34 yaca.

®opmbl 00yueHusi: GpOHTANIbHAS, UHIWBUIyaIbHASI U TPYIIIIOBASL.

Buabl 3ansaTuii: 6ecena, NpakTUYECKOE 3aHATHE, KPYTJIBIM CTOJL.

@®opMbI MOABEEHUS Pe3yJbTaTOB: 0000IIAONME U CPABHUTEIbHbBIC
TaONMIIBI, CXEMbl, pedepaThl, KIACTEPhl, OTYETHl IO NPAKTUYECKUM padoTam,
3alUTa MUHU- IPOEKTOB, KPYTJIBIA CTOJ.

Cpoxk ocBoenusi: 1 ron.

Hean: oO6pazoBaTenbHOM 1ENTbIO JAHHOW MPOrpaMMbl MOKHO CUUTATh OoJiee
riyOOKOE€ YCBOCHHME OCHOB MOJICKYJISIPHON OWOJIOTHH, OHOJIOTUM KIIETKH,
OWONOTMM  pa3BUTHsI, TEHETUKH, HAa OCHOBE KOTOPBIX pa3padaThIBalOTCS
HAHOOMOTEXHOJIOTUM;, (POPMUPOBAHUE Yy YYAIIMXCS TIyOOKOro YCTOMYHUBOIO
MHTEpeca K TO3HAHUIO HOBOTO.

3agaum:

® yrIIyOUTb 3HAHUS O MOJICKYJISIPHOM, CYOKJIETOYHOM M KJIETOYHOM YPOBHSX

OpraHu3alliy KUBBIX CHCTEM;

e chopmupoBaTh y ydammxcs obliiee mpeacTaBieHne O HAHOTEXHOJIOTHSX U

HAaHOOMOTEXHOJIOTHSX KaK OCOOBIX OTPACsX HAYKW U MPOU3BOJICTBA;

® [I03HAKOMHThH YyYalllUXCS C OCHOBHBIMU HAIPABJICHUSMU M METOJaMHU
HCCIIeJOBaHNI B 0671aCTH HAHOOMOTEXHOJIOTHIA;

® JaThb TNPEACTABICHHWE O TMPAKTUYECKOM 3HAUYCHUH pa3pabaTbIBaeMbIX
HAHOOMOTEXHOJIOTUN ISl METUIIMHBI, SKOJIOTUH, CEIhCKOXO03SHCTBEHHOTO U
JPYTUX TPOU3BO/ICTB;

® [I03HAKOMHTH YYAIIUXCS C TMEPCHEKTUBAMHU Pa3BUTHS HAHOTEXHOJOTHUH U
TE€M CaMbIM PACIIUPUTH UX NPO(YOPHUEHTAIIMOHHBIE BO3MOKHOCTH.



Ilnanupyemble pe3yJabTaThbl O0CBOCHMUS Kypca BHEYPOUYHOI
AeATeJIbHOCTH
JUYHOCTHBIE PE3YJIbTAThI:
- (opMHpOBaHME WHTEpEca K HayKe uyepe3 MpUOOIIeHHE K CYOBEKTYy HAyyHOTO
MO3HAHUS.
- (opmupoBaHHE€ yMEHHUS BHUJIECTh CBSI3M MEXAY HACTOSIIUMH W TMPOIUILIMU
COOBITHSIMH.
METalpeAMETHBIC PE3YIhTATHI:
- (hopmupoBaHHE KOHIIENTYATLHOTO M CUCTEMHOTO MBIIIJICHHUS;
-  WHTerpanus u 0000ICHNE CBEICHUM, MOJYyUYCHHBIX W3 Pa3HBIX MPEIMETHBIX
obnacTeit: GpU3MKH, XUMUH, OUOJIOTHH;
- (hopmMupoBaHHE KIFOYEBBIX KOMITCTCHITHM.
B obnacmu yuebnvix xomnemenyuii:
Ywmers:
® OpraHuM3OBBIBATH TPOIECC H3YUYEHUS H BBIOUpPATh COOCTBEHHYIO
TPAeKTOPUIO OOPa30BaAHUS;
e pelath y4eOHbIE U caM000pa3oBaTeIbHbIE TPOOIEMBI;
® CBS3BIBATh BOSAMHO U MCITOJIH30BATh OT/ICIBHBIC YaCTH 3HAHHM.
B obnacmu uccneoosamenvcxux komnemenyuii:
Ywmers:
® [0Jy4aTh M HCHOJIB30BaTh HHPOPMAIIUIO;
e 00pamaThCs K pa3InyHbIM UCTOYHUKAM JJAHHBIX U UX HCIOJIb30BAHMUE;
3HaTh:
e CrocoObl MOMCKAa W CHUCTeMaTH3allud WHGOPMAIMN B Pa3IUIHBIX BUAAX
MCTOYHHUKA.
B obnacmu xommynuxamusHvix KomMnemeHyuiL:
Ywmers:
® BBICITYIIMBATH U MPUHUMATh BO BHUMAHKE B3IJISIIBI APYTHUX JHOJCH;
® BBLICTyNaTh Ha MYOJIHKE;
e yyuTaTh 'paUKu, TUArpaMMBbl B TAOIHIIBI JaHHBIX;
B obnacmu ungopmayuorublx KoMnemeHyui:
YMeTb: CcaMOCTOSITEIbHO WCKaTh, AHAIM3UPOBATh M OTOMPATh HEOOXOIUMYIO
nH(OpMAIUIO, OPTaHU30BBIBATH, TPEOOPA30BLIBATH, COXPAHTh U TIEPE/IaBaTh €€.
[PEIMETHBIC PE3YJIbTATHI:
Oobyuaromuecst 10J5KHbI
MOJIYYUTh MPeACTABJIEHUS:
e 0 eauHCTBE (PyHIAaMEHTAIBHBIX €CTECTBEHHBIX HAayK, HE3aBEPIICHHOCTH
€CTECTBO3HAHUS U MEPCIIEKTUBAX €TI0 JaTbHEHIIIETO pa3BUTHS;
® 00 0COOEHHOCTAX MOJIEKYJISIPHOTO, CYOKJIETOYHOTO | KJIETOYHOTO
YPOBHEW OpraHu3aIiii U pa3BUTHUS KUBBIX CUCTEM;
e 0 cnenuduke HAHOOOBEKTOB U HAHO OMOTEXHOJIOTHIA;
® 0 BO3MOJXHBIX chepax NPUMEHEHUS HaHOOMOTEXHOJIOTUI B HAYKE H
MIPOU3BOJICTBE;




3HATh:

® CTpOCHHUE U OMOJIOTHYECKYIO POJIb OMOMaKpOMOJIEKYJ, OMoMeMOpaH,
Cy0YacTHIl OPraHOU OB, OPTAHOUIOB MMPOKAPUOTHIECKOHN U
IYKapUOTHYECKOH KIIETOK;

® OCHOBHBIC METOJIbI HAHOOMOTEXHOJIOTHH;

® HampaBJICHUS pa3BUTHSA QyHIAMEHTATBHBIX UCCIICIOBAHUN U
MPUKJIATHBIX pa3padoTak B 00J1aCTH HAHOOMOTEXHOJIOTHIA;

® OCHOBHBIC JOCTH)XCHHUS HAHOOMOTEXHOJIOTUM, MX 3HAYCHHUE TSI
MEMIIMHBI, SKOJIOTHH, CETHCKOTO XO035SHUCTBA M MPOMBITILIEHHOTO

IIPOU3BO/ICTBA;
® [EPCHEKTUBHBIE PA3BUTHS HAHOOMOTEXHOJIOTHIA;
yMeTh:

®  BBINOJHATH TBOPUECKHUE 33JJaHUS ISl CAMOCTOSATEIBHOTO OJyYEeHHS U
IPUMEHEHUs 3HaHUM;

e 00CYX/1aTh JTUCKYCCHOHHBIE ITPOOJIEMBI, OTCTaUBasi COOCTBEHHYIO TOUKY
3peHus;

NpruodpPecTH HABBIKHK:

®  CaMOCTOATENbHON pabOTHI ¢ yUeOHOM, HAYYHOW U CIIPAaBOYHOM
JUTEPaATypOu;

e HanucaHus pedepaToB U JUTEPATYPHBIX 0030POB MO MPOOIIEME.

ABTOp-cocTaBuTeNb: baxnHa BepoHuka AHATOJIbEBHA,  YYUTCINb
OHOJIOTHH.



