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HosicHuTeAbHASA 3aNMCKA

B mnocnennee BpeMss MOXKHO 4YacTo cliblmiarh cioBo ‘‘HaHorexHonorusi”, uiaum BO
MHOKECTBEHHOM 4YHCJI€ — ‘“HAHOTEXHOJIOTMH . Y4YEHbIE TOBOPST, YTO HAHOTEXHOJOTHH
WU3MCHSIOT TPUBBIYHBIC CBOMCTBA BEIECTBA, MPEOOPAKAIOT MHUP M JIENAIOT €ro Jydlie, U
0o0s3aTeNbHO  HAMIYyT TMpPUMEHEHHWE B OYEeHb MHOTMX OOJACTSAX  JIEATEIbHOCTH: B
MPOMBIIUICHHOCTH, B SHEPreTUKE, B HCCICIOBAHUSAX KOCMOCA, B MEJIUIHMHE U BO MHOTOM
apyrom. IlpuaymMaHbl KpOXOTHbIE HAHOPOOOTHI, CIOCOOHBIE MPOHUKHYTh B JIOOYIO KIIETKY
YeJI0OBEYECKOI0 OpPraHru3Ma, KOTOPBIE CMOTYT OBICTPO JICUUTh Pa3HbIe OOJE3HU U MPOU3BOAHTH
Takue oOIllepaluy, KOTOpble HE IMOJ CUJIy Jake caMOMYy OIIBITHOMY Xupypry. briaromaps
HAHOTEXHOJIOTUSIM TOSBATCA “‘yMHBIE JoMa’. B HHX 4YelloBeKy MpaKTUYECKU HE HAIo OyneT
3aHUMAThCSA CKYYHBIMU OBITOBBIMH XJiomoTamu. Ha ceGst 3T 00A3aHHOCTH BO3BMYT ‘‘yMHBIE
Ben’ W “yMmHas mbutk”. B HemamekoMm Oyayiiem JIOIU CTaHYT HOCUTH OJICKIy, KOTOopas He
TOJIbKO HE MayKaeTcs, a Jlaxke COOOIIAaeT X035 MHY, YTO, HAalpUMep, Mopa 00enaTh WM IPUHATH
nyil. HaHOTEXHOIOTHH MO3BOJISIT H300PEeCTH KOMIIBIOTEPHYIO TEXHUKY U MOOMIIbHBIE TelIe(hOHBI,
KOTOpBhIE MOXHO OyleT CKIaJblBaTh, KaK HOCOBOHM IUIATOK, U HOCUTh B KapMaHe. B srtom
WHTEPECHOM MHUPE OyIYT )KUTh yXKE HAIlIH JICTH.

B mkonpHOM Kypce XMMHUHU 3HAKOMCTBO C OCHOBAaMH HAaHOXMMHUHU W HaHOTEXHOJIOTUU
BO3MO’KHO JIMIIb B IPOMUIBHBIX KIACCOB (M3-32 JJOCTATOYHOT'O KOJUYECTBA YACOB) H TO, TOJBKO
OpU HU3YYEHUU TeMbl “AJIOTpONHBIE MOAM(PHUKAIUU yriepoaa”. OTH 3HAHUS SBISIOTCS
MUHHUMAJIBHBIMA M 3MH30MYEeCKUMU. B TO ke BpeMs HaHOHAyKa, pa3BUBAIOIIASACS Ha CTHIKE
XUMHUH, (U3UKK, MaTeMaTUKH, MaTEpHUaJOBElICHUsS U KOMIIBIOTEPHBIX TEXHOJOTHH, O4YeHb
WHTEpPECHA IS COBPEMEHHBIX IIKOJIHHUKOB. [[OCTHIKEHHS HAaHOHAYKH CIIY)KaT OCHOBOM st
pa3BUTHS HAHOTEXHOJOTMH — TEXHOJOTMUYECKUX IIPOLIECCOB MPOU3BOJCTBA U MPUMEHEHUs
HaHOOOBEKTOB. HaHOTEXHOJIOIMs CTAHOBUTCS HE TOJILKO OCHOBOM TEXHHMKH M >ku3HU XXI Beka,
9TO elle U yAUBHUTEIbHAs, 3aBOpa)KMBarolas o01acTb HOBOM nuBHiIu3auuu. OmHaXAbl C Hel
MO3HAKOMUBIIUCH, Yy4Yallhecss HENPUMEHHO, HAYHYT HCKaTh HOBOCTH HAHOTEXHOJOTHUU B
WuTepHere, KHUTAX, CTaThsiX. M3 macCHMBHOrO MOTpeOUTENs HAYKH W TEXHUKU pebdsra MOTYT
MPEBPaTUTBCS B 4YEJIOBEKAa, IMOHUMAIOIIETO OOmuMe wuaAen uX pa3BuTHsa. HaHoTexHomorus
MOCTETIEHHO MEHseT Haml Mup W mpeactaBieHuss o HeM. Jletm XXI Beka OyayT peanbHO
OBJIaJICBaTh HAHOTEXHOJIOTMEH © pa3BuBaTh ee. [lodTomMy B pamkax OOy4eHHsS B IIKOJIE
HEOOXOUMO TOATOTOBUTH MOJOJO€ TIOKOJEHHEe K BOCIPHUATHIO HUIAEH U  METOJOB
HAaHOTEXHOJIOTUU M, BO3MOXKHO, K Oyayiei pabotre B 3Toi oOnacTu Ha Oyiaro cebst U cBOeH
CTpaHBbI.

bonpioe BHUMaHWE yIENEHO 3HAYEHUIO HAHOTEXHOJIOTHH s MenuuuHbl.Ha
CErOJHAIIHUNA JIeHb HAHOTEXHOJOTHHM IIWPOKO NPHUMEHSIOTCS [Js TOYEYHOM JOCTaBKHU
JIEKAPCTBEHHBIX CPEJCTB, YTO SIBJIETCS OCOOEHHO aKTyalbHBIM JIJISl T€PAlid OHKOJIOTHYECKUX
3a00JIeBaHUl, TATOJIOTUU HEPBHOM M CEPACUYHO-COCYIUCTON CHUCTEM, B CTIOPTUBHOW MEIHUIIMHE.
HamnpapnenHbIii TpaHCTIOPT JIEKAPCTB B OYar pa3BUTHUS MATOJOTMUECKOTO IMPOIEcca MO3BOJISAET
TOOUTHCS MOBBIIIEHUS Y(PPEKTUBHOCTH yXKE CYIIECTBYIOUIEH JeKapcTBeHHON Tepanuu. J{ns Hee
CIIy)KaT HAHOKAICYJbl (CTEJC-TUIOCOMBI) WJIM BEKTOPHI MJisi T€HHOW Tepanmuu (BUPYCHbIE U
HEBUPYCHBIE). B HacTosiiee BpeMs B SKCIEPUMEHTAIBLHOW W KIMHUYECKOW (hapMaKoJIOTUU
WCIIONB3YIOT JeHApUMEpHhl (oOmamaroniue aHTUOIACTOMHBIM J€HCTBUEM, BBICTYMAIOT B POJIH
TPAHCIIOPTEPOB  JIEKAPCTBEHHBIX CPEJCTB); JIUIIOCOMBI (00Ja[al0T aHTHArPETaHTHBIM U
AQHTUOKCHUJIAaHTHBIM JIEHCTBUEM, TIOBBIMIAIOT OMOJOCTYITHOCTh M TPAHCIIOPTHUPYIOT JIEKApCTBA);
HaHOKJIacTephl (00IaaI0T aHTUOKCHIAHTHBIM JIEHCTBUEM, MOBBIMAIT cuHTE3 AT®, ycCunuBaroT
BOCITPUUMYHUBOCTH K JIEKAPCTBAM, YCKOPSIIOT OMOXUMHUYECKHE PEAKIIUU U METaOOIM3M JICKapCTB
B opranmu3me) .JlaHHBIN Kypc pa3paboTaH A ydanmxces 8e kiacca
Heabo kypca siBJIsieTCsl: 3HAKOMCTBO YYalllUXCS C OCHOBHBIMH TOHSITHUSMH HAHOXUMHUU U
HAaHOTEXHOJIOTUU.
st peanuzanuu 3TOM e He00X0IUMO JOOUTHCS PEIICHUS CICIYIONNX 3a/4a4:

Pacummpute npencraBieHus yqamuxcs o Gu3ndeckoi 1 XMMUYECKON KapTUHE MUpa Ha TIpUMepe
3HAKOMCTBA C HAHOOOBEKTAMH.
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CdopmynnpoBaTh B JOCTYIHOM ISl IIKOJIHHUKOB (OPME OCHOBHBIE TOHATHS HAHOHAYKU U
HAaHOTEXHOJIOTUH.
CniocoOcTBOBaTh MPUOOPETEHUIO 3HAHUM O CBOMCTBaX HAHOMATEPUAJIOB.
O3HAaKOMHUThH y4YalIMXCS C OCHOBHBIMM METOJAaMH CHUHTE3a M HMCCIIEJOBAHMSI HAHOYACTHUL, AJIs
CHHTE3a JIEKapCTBEHHBIX IIPENapaToB
Crioco6cTBOBATh pealn3auy MEKIPEIMETHBIX CBSI3EH.
PaccmoTtpeTh paznuunbie 001acTH Pa3BUTHS HAHOTEXHOIOTHH.
@®opMupoBaTh YMEHUE PELIaTh PACYETHHIE 331a4U 110 HAHOXUMUH.
Kypc paccuuran Ha 344, 1 u B Henemto. [Ipu nmpoBeaeHNU 3aHATUIA HCITOJIB30BATh B PA3IMYHOM
COYETAaHUH BCE TPATUIMOHHBIE (HOPMBI U MeTO/bl 00yueHus. OJHAKO HEOOXOIUMO BBEACHUE B
NPENoIaBaHUEe TBOPUYECKUX  3aJaHUM, COACHCTBYIOUIMX IOBBIILICHUIO ITO3HABATEJIBHOU
aKTUBHOCTH ydamuxcs. Vcrmonmp3oBaTh pasiauyHble  (OPMBI  CaMOCTOATENBHOM  paboThHI
yyalxcs, B TOM 4HCIe paboTy ¢ JONOJHUTEIbHOW JHUTeparypoH, BKiIto4ass MHTepHer,
HOJATOTOBKY pedepaTroB W TBOPUYECKHX HCCIIEAOBATEILCKUX pabOT W mpoekToB. [Ipu u3ydenun
Kypca ydauumcsl MpeoCTaBseTcs] BO3MOKHOCTD BBITIOJHATH IPAKTHUECKHUE PadOThI, B KOTOPHIE
OHM TaK)K€ MOTYT BHECTH 3JIEMEHTBI TBOPUYECTBA.

KoHTposb 3HaHMI M yMEHUH ydaluxcs MOAPA3AENAeTCs Ha TEKYIIUMd U UTOroBbli. OH
JTa€T BO3MOYKHOCTb YUYHMTENIO COBEpIICHCTBOBAaTh YueOHbIM mpornecc. [lpoBepss 3HaHus
yualxcs, y4uTedab oleHuBaeT ux. OleHKa To/kHa ObITh OOBEKTUBHOM, CHpaBeIMBOU U
HNOHATHOM yueHUKY. O1ieHKa uMeeT (PyHKIHUIO CKOpee MOOIIPEHUs], YEM MOPHULIAHUS U SIBISETCS
CPEICTBOM BOCIHUTATEIBLHOIO Bo3neWcTBUs. [IpoBepka 3HaHMI ydallUXCA OCYLIECTBISETCS
IyTeM YCTHOTO OINpOca M TEKYLIUX WM HUTOTOBBIX HMUCBMEHHBIX padoOT (MO3HABATEIbHBIX
3aJjaHul, TecTOB, 3a7a4, kpoccBopaoB). IIposepka YV ]I (yHHBEpcaabHBIX y4eOHBIX JECHCTBUMN)
yUYaIIuXCsl POBOAMTCS B BUZE pabOTHI HaJl UTOTOBOW HCCIIENIOBATEIbCKOW paboToii. Mtorosas
OTMETKA 3a 3JIEKTUBHBIN KypC HE BBICTaBJISAETCSI.

Coaepxxanue Kypca
(14ac B HexeJ10, 36 YacoB)

TEMA 1. Hanonayka u nanoxumus. Knaccupuxkauus HaHo00beKTOB. (24aca)
Hanonayka u nanoxumus. HaHouacTuipl u HaHokiacTepbl. Knaccudukaius HaHOOOBEKTOB:
HAHOKJIaCTEpbl, HAHOIJIEHKH, HAHOHUTH, HAHOTPYOKH M HAaHOMOPHUCThIEe MaTepuaibl. KBaHTOBBIE
TOYKHU.
TEMA 2. MeTo/ibl CHHTE3a U MCCJIeIOBAHUSA HAaHOYacTHIl. (34aca)
Knaccugukanuss MeTosoB CHHTE3a HaHO4acTUIl. J[Ba OCHOBHBIX MOAXOJa K CHHTE3Y
HAHOYACTHI: “CHM3Y BBEpX U ‘“‘cBepXy BHHU3 . Du3nueckoe M XMMHYECKOE OCaXJICHUE W3
razoBoil ¢assl. [Ipexypcopsl. PasHooOpa3ne XMMHUYECKMX METOJIOB CHHTe3a ‘‘CHHU3Y BBepX .
Metonpl BU3yanu3allMd M MCClelOBaHUs HaHoyacTUll. CKaHUPYIOIIMH  3JIEKTPOHHBIN
MUKpPOCKOI. CKaHUPYIOMIHMI TYHHEIbHBIA MUKPOCKON. ATOMHO-CHUIIOBOM MUKPOCKOII.
[Tpaktuueckue 3anstus NeNel, 2: Tlomyuenne nepBoro C3M uzobpaxenus (Llemmn pabotsr: 1.
M3ydyeHne OCHOB CKaHMpPYIOIIEW 30HJOBOM MHUKpOCKONMHM; 2. M3yueHue KOHCTpyKUUH U
npuHIMIIOB paboTel npudbopa NanoEducator; 3. Ilomyuenue nepsoro C3M uzobpaxenus; 4.
[Tony4yeHne HaBBIKOB 0OpaOOTKHU IKCIIEPUMEHTAIBHBIX PE3YyIbTATOB).
TEMA 3. Hanomartepuausl. (2 yaca)

Onpenenenne  NOHATUS — “‘HaHOMarepuansl”.  HaHokpucTaymuiMueckue  HaHOMaTepHUalbl.
Hanokxomnosutel. Hanonopucteie marepuansl. HaHoOneHKH U MOKpBITUSA. MeToIbl MOTyYeHUst
HaHOMAaTEPHUAJIOB.

TEMA 4. Yruepoauble HaHOMaTepHaJbl. (2 yaca)

AnnotponHble ¢Gopmbl yriaeponaa. Hanoanmaspl. @ysiepeHbl M MX TNPOU3BOAHBIE: HCTOPUS
OTKPBITHS, CTPYKTypa, CBOMCTBA U METOJbl MOJIyYEHUS. YTIEpOIHbIe HAHOTPYOKHU: OTKPBITHUE,
KjIaccupukanus, CTpykTypa u cBoictBa. ['paden. OO6mme cBoiictBa HaHO(OPM yriepoja.
Hcnonp3oBanue QyaiepeHoB U YTIEPOAHBIX TPYOOK, MEPCHEKTUBBI UX MPUMEHEHUSI.

TEMA 5. HanorexHoJiorus. (2 yaca)



CB43b HAHOXMMHM W HaHOTexHojoruu. OrnpeneneHue TMOHATHS — ‘HAHOTEXHOJOTHUS .
MexaHnueckne HaHOYCTPOMCTBA: TEIJIOBOM HAHOMOTOP, HAHOMOTOp, padOTalOIUN Ha SHEPTUU
CBETa, KaTaJuTHYeCKUd HaHOMOTOp. “Hanomemexon” wu ‘“HaHOoaBTOMOOWJIL”. MarHuTHBIC
HaHomaTepuaiibl. DeppoMarHuTHBIC KUIKOCTH.

[Ipaktuueckoe 3anstue Ne3: IIpuroroBiaeHue M HU3y4EHHE CBOWCTB MATHUTHOM KUIAKOCTH —
KOJUTOMIHOTO pacTBopa marueruta FesO4 B Bozie.

TEMA 6. HanosJiekTpoHuka. (2 yaca)

Mukpo- M HaHOMIEKTPOHHUKA. MOJEKYJIApHBIA KOMIBIOTEp. lcnosb3oBaHue yriiepoaHbIxX
HAHOTPYOOK B HaHORJIEKTpoHMKe. [IpenmylecTBa HaHOZJIEKTPOHUKH [0 CPaBHEHHUIO C
MUKPO3JEKTPOHUKOH. OCHOBHBIE TPOOJIEMbI Ha IIYyTH MAacCOBOTO TIPOW3BOJCTBA H3CIIUN
HaHORJIEKTPOHUKH.

TEMA 7. HanotrexHoJsiorusi 1 MeauuuHa. (15 yacos)

Hano- u Ouorexnonorus. OCHOBHbIE 00JACTH MPUMEHEHHUS HEHOTEXHOJIOTMH B MEIUIUHE:
Oouonaruuku (OMOCEHCOpPHI), MMIUIAHTAThl, JOCTaBKa JIEKapCTB ‘N0 ajapecy’, JUarHOCTHKa
PaKOBBIX OIYXOJeH, IUCTaHIIMOHHAs XHUPYpPrus, pa3padoTKa HOBBIX HAaHOMATEPUAIOB U
JIEKapCTB, MOJCPHM3AIMS TUATHOCTUUECKUX MPUOOPOB U MeTon0B. buouunsl. HanopoOoTsi-
XUPYPIH.

TEMA 8. HanorexnoJiorusi B 0nITy. (1 yac)

HanorexHomoruss B  MPOM3BOJACTBE CPEICTB TUTHEHbI, MapQOMEpUd U  MUIIEBOU
MPOMBIIUICHHOCTU. HaHOMOKpBITHS cTeKIa, TKaHu, Oymaru. Vcnonb3oBaHne HAHOTEXHOJIOTUH B
CIIOPTUBHBIX TOBapax: MPOU3BOJACTBO paM BEJIOCUIIEAOB, KIIOMIEK i rojibpa, TEHHHUCHBIX
Msiuel, MaTepuaa Jiisi OOyBHBIX CTEJIEK M Ma3H JJIs JIbDK U Ap. “YMHasa” oaexkaa U 00yBb.
TEMA 9. HanorexHoJiorusi B BoeHHoM jeJie. (1 gac)

[Tpoexkt kocTiomMa conjpata Oyaymiero — “kocTioM ckopruoHa”. IlpumeHeHHe YCTpOHCTB
“KOCTIOMa CKOpPITMOHA” B KOCTIOMax criacaTells, MOXKapHHKa, reojora, Onojora-Habmo aTens.
Pa3zpabotka skx30ckenera. PobotusupoBannbie HOTH. [IpoTHBOOATIIMCTHYECKUH MIJIEM COJIIaTa.
Kamydmsox  “xameneon”. buomaTtumku B KOCTIOME cojjaarta Oymymero. HanocpencTsa st
3aIUTHI OT XUMHUYECKOTO U OMOJIOTHYECKOTO OPYKHUS.

TEMA 10. Hanoxumus B 3aga4ax. (2 4ac)

Pemenne mpocThiX 3a7a4, B KOTOPBIX PACCMOTPEHBI OCHOBHBIE TIPUHITUITBI HAHOXUMUH.

TEMA 11. IlepcnekTuBbI pa3BUTHSI HAHOTEXHOJIOTHH. (2 Yaca)

Drarnbl, COMPOBOXKIAIONINE PAa3BUTHE HOBOM TexHoJoTuu. [Ipobiiembl, CBsI3aHHBIE C Pa3BUTHEM
HAaHOTEXHOJIOTUU: COLMAIbHBIE, TOTUTHUYECKUE U SKOHOMHYECKHUE, KAJPOBbIE, SIKOJIOTMUECKHUE.
IInanupyemsle pe3yabtathbl [Ipenmernsie u npeanpodgeccuoHaabHbIe

B pesynbrare ocBoeHus mporpamMmbl yuariuecss OyayT 3HaTh: — COBpPEMEHHBIE TpPEHIbl U
JMOCTHIKEHUS B Pa3BUTUM HAHOTEXHONOTUH; — mpodeccun B cdepe HAHOTEXHOJIOTHUH; —
KJacCu(PUKalMio, BO3MOKHOCTH M HAa3HAYCHHUE  OCHOBHBIX  METOJOB  IOJYYEHUS
HAHOMATEPHAJIOB; — OTJIMYUTENbHbIE OCOOEHHOCTH HAHOCOCTOSIHHSI MAaT€pPUANIOB; — OCHOBHBIC
napameTpbl, OIPEIEISIONINE CBONCTBA HAHOOOBEKTOB, METObBI I IPUOOPHI MX XapaKTepU3alluu;
— (Qusnueckre OCHOBBI, MHCTPYMEHTAJIbHbIE MPUHIMIB W JUATHOCTUYECKUE BO3MOKHOCTHU
METO/IOB  COBPEMEHHOW HAHOAMArHOCTUKH; — METOAbl W  TEXHOJOTUU  MOIYyYEHUS
HAHOPA3MEPHBIX CUCTEM, HAHOMATEPUAIOB U HAHOCTPYKTYP; — TEXHOJIOTHYECKOe 000pyI0BaHNe
¥ OCHOBHBIE METOJIbI MOJYyYEHUS] HAHOIIOPOIIKOB, HAHOCIOEB M KOMITAKTHBIX HAaHOMATEPHAJIOB;
— crocoObl MmoMucka U 00paboTku MHpopMaIH, padboThl ¢ HHGOPMAIIMOHHBIMU KOMMIKAMHU; —
CrocoObI TOMCKa MPoOIIeM, MPOTHBOPEUUN U IPUEMBI UX Pa3pelIeHus; — alTOPUTM BBITTOJHEHUS
MCCIIEI0OBATENbCKUX 3a/1a4; — ATAlbl IPOBEICHHUS] HAYIHOTO MCCIICIOBAHMS: IOCTAHOBKY 3aa4H,
(GOpMYITHUPOBKY THIIOTE3bI, METOJAUKN H3MEPEHUN, GOPMYITUPOBKH U MOATBEPKICHUE BHIBOJIOB,
BEepU(PUKALIMIO PE3YyJbTaTOB, OCHOBBI CTaTHUCTUYECKOW OOpaOOTKH pEe3yibTaTOB; — YCIOBHUS U
MOAXOABI K pa3paboTKe, peaqnu3aliy 1 yIPaBISHUIO TPOSKTOM, dTarbl pabOThl HAJ[ TPOCKTOM,
MOCIIE0BATEIHHOCTh ICUCTBUI MpHU pa3pabOTKe MPOEKTOB; — TPEOOBAHUS K MPE3CHTAMOHHBIM
MarepuanaMm (Tpe3eHTanusi, MocTep, OYKIEeT W JIp.), COOOIICHHWSM, OTYETaM M TMpaBUjia HX
MOATOTOBKHU; 4 OYAyT yMETh: — OPTaHU30BBIBATh pabovee MECTO; — TEXHOJOTUYECKU TIPABUIHHO



oOpamatecss ¢ OOOPYAOBAaHMEM IPU BBHINOJIHEHUH IPAKTUKO-OPUEHTHPOBAHHBIX pPA0dOT H
IPOEKTOB, B TOM YHCJe, Ja0OpaTOPHBIM; — IOJIb30BaThCs BCIIOMOTATEIbHBIM 000PYAOBaHUEM,
HabopoM J1abopaTOpHOH HOCY/Ibl, 0011EeTa00paTOPHBIMU MPUHAUIEKHOCTIMU U PEAKTUBAMU; —
OPUEHTUPOBAaTbCS B COBPEMEHHBIX TECHICHUUAX MHCIIOJIB30BAHMS HAHOMATEPUAIOB U
HAHOTEXHOJIOTHYECKUX TIOAXOJ0B B PA3JIMYHBIX 00JACTAX TEXHUKH W MPOMBIIUICHHOCTH, a
TaKXe B CBSI3aHHBIX C 3TUM HaIpaBJIeHHEM Npodeccusx; — aHaIU3UPOBaTh U IPEJICKA3bIBATh
TEHJCHIIMM DPA3BUTHS CETMEHTA PbIHKA IMPOAYKIMM HAa OCHOBE HAHOPA3MEPHBIX CHCTEM; —
paloOHaIbHO OLIEHMBATh BO3MOYKHOCTH W HEPCIEKTHBBI HCIOJB30BaHUS HAHOTEXHOJOTMH B
pasIMYHbIX 00JIACTAX YEJIOBEYECKOM IeATEeNIbHOCTH; — 00padaThiBaTh HAHOCTPYKTYPHUPOBAHHbIE
MaTepHalbl; — BEIOMPATh ONTHUMAJIBHBIE PACXOJHBIC MaTepUAINbl, — OCYIIECTBISATh MPOEKTHYIO
JeSTeNbHOCTh ((hOpMYyIMpPOBaTh MPOOJIEMBI, BBIABUIATh TMIOTE3bl, CTABUTH BOIPOCHI, LEIH U
3ajlauy, OLICHUBATh Pe3yJbTAaT CBOEH MHIMBHyadbHON U KOMaHIHON paOOThbl, OpraHU30BbIBATh
CBOIO paboTy MO cXeMe 3ambiceN-peanu3auusi-pediaekcus); — MPOBOAUTH y4deOHBIE
uccienoBanus ¢ obopynoBaHueM. OOpabaThiBaTh M aHAIU3UPOBATH MOJYUYECHHBIE PE3YNIbTaThl;
COCTaBJISITh IPE3EHTALMOHHBIE W OTYETHbIE MaTepuajbl MO MPOEKTY; BUIETb BO3MOXKHbBIE
BapHaHThI peAIN3aLUH IPOECKTA B IEHCTBUTEIBHOCTH.

JInyHOCTHBIE  yMeHHMe  TIE€HEpUpOBaTh  HUJAEM  YKa3aHHBIMU  METOJaMH;  yMEHHUE
B3aMMO/JICHICTBOBaTh C APYTMMM 4YI€HAMH Y4eOHOH IpyIIbl U NMPOEKTHOM KOMaH[bl; YMEHHE
apryMEHTHPOBAHO OTCTaWBaThb CBOIO TOYKY 3pEHMs; — YyMEHHE HCKaTb HH(OpManuio B
CBOOOJHBIX HCTOYHUKAX U CTPYKTYpUPOBATh €€; — yMEHHE KOMOMHHMpPOBAaTb, BUJOU3IMEHATh U
ylydliaTh WJI€U; — HABbIKM KOMAHJIHOW paOOThl; — yMEHHE I'PDAaMOTHO YCTHO U IUCbMEHHO
(GopMynHpOBaTh CBOU MBICIH; — KPUTHUECKOE MBILIUIEHHE U YMEHUE OOBEKTUBHO OIICHHUBATh
pe3ynbTatel  paboThl. MeTanpeaMeTHble peryJsiTUBHbIe YHHMBepCaJIbHble Yy4eOHbIe
JAeCTBUSA. - yMEHHE NPUHMMATh M COXPaHATh Y4EOHYIO 3a7auy; - yMEHHE IUIaHUPOBAaTh
[IOCJIEZI0BATEIbHOCTh ITAlOB MPOEKTUPOBAHUS Ui JTOCTH)KEHUS LEIH; - YMEHUE ONpEeHeIsiTh
nepBooYepeIHbIe 334auu; - yMeHHe 3()(hEeKTUBHO UCIIOIb30BATH UMEIOIUECS PECYPChI; - YMEHHE
OCYIIIECTBJISATh UTOI'OBBIM U MOLIATOBBIII KOHTPOJb 10 PE3yNbTaTy; - CIOCOOHOCTh MPAaBUIBHO
OpraHu30BbBIBaTH pabodyee MECTO U BpeMs Uil JOCTMXKEHHsSl TIOCTaBJICHHBIX ILeJeH;
MO3HABATEJIbHBIE YHUBEpCAJIbHbIE YUEOHbIE AEWCTBUSA: - YMEHUE HaXOIUTh, aHAJIU3UPOBATH U
UCIMOJIb30BaTh PEJIEBAHTHYIO MH(OpPMAIMIO, - MPOAYKTHMBHOE HCIIOJIb30BaHUE TEXHUUYECKOU
JUTEpPaTyppl I IOMCKA PEIIEHUH; - M3J0KEHHE MBICIM B YETKOW JIOTMYECKOU
IIOCJIE0BATENBHOCTH, OTCTAMBAaHUE CBOEH TOUKH 3PEHUS, aHAJIN3 CUTYAllUH U CAMOCTOSITENIBHBII
BbIOOp OTBETa Ha BOMNPOCHI IYTEM JIOTUYECKUX pPAacCyKIEHUN; - YMEHHE YCTaHaBIIMBATh
aHaJIOTUH, TPUYMHHO-CIIEJACTBEHHBIE CBS3M; 5 KOMMYHHUKATHBHBIE YHUBEpCAJlbHbIE YydeOHBIE
JNeHUCTBUs: - YyMeHHMe paboratb B KoMaHae (pabota B oOmeMm putme, 3hdeKTHBHOE
pacripeniesieHue 3ajad, paboTa B YCJIOBUSAX OTPaHMYEHMH, CTPECCOYCTOMYMBOCTH U JIp.); -
YMEHME CIIYIIAaTh U CbIIIAaTh cOOeceHNKA, apTyMEHTUPOBAHO OTCTaUBaTh CBOIO TOUKY 3PEHUS;
- HaBBIKM ITyOJINYHOTO BBICTYIUIEHUS U NIPE3CHTALUH PE3YyIbTAaTOB.

TemaTnueckoe niannpopanue HaHOTEXHOIOTHM B CO3IaHUM COBPEMEHHBIX
JIEKapCTBeHHBbIX npenaparos (1yac B Heae/ 110,36 4acoB)

TeMmbl Kou- JdeATeIbHOCTD YUUTEJIA C
BO y4eToM padoueil nporpaMmsl
4acoB BOCIIUTAHHUS
1. Hanonayka u HaHoxumus. Kiaccudukauus | 24 VCTaHaBIuBaTh  JOBEPUTENILHBIE
HaHOOOBEKTOB. OTHOIIEHUS MEXIy Y4UTeJIeM H
o0ydJaronmmucs,
CHOCOOCTBYIOIMX — MO3UTUBHOMY
2. MeTo/Ibl CHHTE3a M MCCIIE0BAHMS HAHOYACTHIL. | 3 U BOCHPHATHIO yHamumMues




3. Hanomarepuaisl. 24 TpeOOBaHUIT W MPOCHO YyUUTEINS.
IIpuBnekars BHUMaHHE
oOyJaroruxcsi K o0CykJ1aeMon Ha
ypoke uHpopMaIuu, aKTHBU3AIUU
MO3HABATEJIbHON  JIESATENIbHOCTH
o0yJaromuxcs; Bocnuranne
YBOKHUTEIBLHOTO  OTHOIIEHUS K
W3BECTHBIM JISATENSIM XUMHUECKON
HayKH, ux JIOCTHKEHUSIM.
IIpuBnekars BHUMAaHNE
oOyyaromuxcsi K LIEHHOCTHOMY
acCleKTy U3y4aeMbIX Ha YpOKe
SIBJICHUM, IOHSITUH, TPUEMOB

4. YriepoHble HAHOMATEPHAJIbI. 2y [IpoextnpoBaTe  cUTyaUHMH U
coOBITHS, pa3BUBaroOIINe
5. Hanorexnosorus. 24 IMOLMOHAIBHO-IIEHHOCTHYIO
6. HanosnexkrpoHuka. 24 cepy O6Y‘I€.IOH16FOC$[, KYIRTYPY
NEpEeKUBAHUN U LIEHHOCTHBIE
7. HaHOTEXHOJIOTUSA U MEIUIIMHA. 154 OpHCHTalHN pebenka
®opmupoBaTh y 0OydaroUXCs
8. HanortexHomnorus B ObITY. lu KyIbTypy 3A0pOBOTo u
Oc3omacHOro  o0Opaza  JKU3HH
9. HaHoTexHOJIOTHsI B BOGHHOM JIEJI€. lu dopmupoBaTh 'y 0OyyaroIIMXCs
rpak 1aHCKOM MO3ULINH,
10. Hanoxumust B 3a1a4yax. 249 CIOCOGHOCTH K TPy M XKH3HH B
YCIOBUSIX COBPEMEHHOIO0 MHMpa.
11. IlepciekTUBBI pa3BUTHSI HAHOTEXHOJIOTUU. 24 OpraHH30BHIBATH s
oOyuaromuxcs CUTyaui

KOHTPOJIA U OLIEHKH, CaMOOIIEHKH
(kak y4eOHBIX JIOCTUKEHUMN
OTMETKaMH, TaK M MOPAJbHBIX,

HPaBCTBEHHBIX, TPaXIAHCKUX
noctynkoB). OpraHu3oBbIBaTH B
pamKax ypoka MOOIIPEHHE
yueOHOI/coranbHON yCHEIHOCTH
51 IIPOSIBIICHUI AKTHUBHOU
AKHU3HEHHOM MO3ULIUU
oOydJaronmxcsi.

Temwl uccneoosamenvckux pavom u pepepamos:

1. Bo3MOXHOCTH TpUMeHEeHHs (DYJUIEPEHOB B METUIIMHE, SKOJIOTUH, TEXHUKE.

2. «YrrnepoaHoey» Oyayiiee SIeKTPOHHUKH.

3. HanpaBnenus npuMeHeHus: QyUIepEHOB U JPYTHUX YIIIEPOTHBIX HAHOCTPYKTYP.

4. HanocTpyKTypbl B JUarHocTUke U ieuennn BIY.

5. BO3MOXHOCTH HMCHOJB30BAaHUS HAHOYACTHIL JUIS MOJTYYEHHUS MEIULUHCKHUX aCENTUYECKUX
MaTepuasoB.

6. HanowacTu1ipl 1 HarpaBJ€HHAas JOCTABKa JIEKAPCTB.

7. IlepcrieKTUBBI UCTIOIB30BAaHUS HAHOTPYOOK B METUIIMHE.

8. IlepcrieKTUBBI HCIOJIb30BAHUS HAHOTPYOOK M HAHOMOPHUCTHIX MAaTepUATIOB B MEIUIIUHE H
HKOJIOTHH.

9. Komno3uTHble HaHOMAaTEPUAJIbl B MEAULIMHE.




10. UmnmaHTaHTBI HA OCHOBE HAHOMATEPUAJIOB.
11. Murpauust HaHOYaCTHUIl B OpraHU3Me YeJIOBEKa U OKpYKarolleil cpene.
12. IlepciekTUBBI TPUMEHEHUSI HAHOYACTHI] B TEHHOW MHXKEHEPUH.



