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Hoachumenvnasa 3anucka

TepMuH “HaHOTEXHOJOTMU, OECCIIOPHO, OCTACTCS KJIIOUEBBIM MOHATHEM Havana XXI Beka, CHMBOJIOM
TpEThbel HAYYHO-TEXHUYECKOW peBomtonuu. C TO3UIMKA CETOJHSAIIHETO [HS 1eJb HAHOTEXHOJIOTUU —
CO3/IaHHE HAHOCHCTEM, HAHOYCTPOMCTB, CIIOCOOHBIX OKa3aTh PEBOJIONMOHHOE BO3JICHCTBUE HAa pPa3BUTHE
LIMBUIIM3AIINH,

CrpeMHUTENbHBINH PHIBOK ChEpbl HAHOTEXHOJOTUH OTKPHIBACT OOJBINHME MEPCHEKTUBHI MpU pazpaboTke
HOBBIX MAaTE€pHUAJIOB, COBEPIICHCTBOBAHUHM CBS3H, OHOTEXHOJIOTHH, MHKPOIJICKTPOHUKH, DSHEPIeTHKH,
31paBoOXpaHeHus U BoopyxeHuil. Cpeau Hanboliee BEPOSTHBIX HAYyYHBIX MPOPBIBOB AKCIEPTHI HA3BIBAIOT
3HAYUTEJILHOE YBEIMYCHHE MPOU3BOAUTEILHOCTH KOMITBIOTEPOB, BOCCTAHOBJICHHUE YEJIOBEUYECKUX OPTraHOB,
MOJIy4EHUE HOBBIX MAaTEPHAJIOB, CO3IAHHBIX HAMPSMYIO U3 33JJaHHBIX aTOMOB U MOJIEKYJI, ¥ TTOSIBJIEHUE HOBBIX
OTKPBITUIA B XUMUHU U (DU3HUKE.

Hanonayka mpojioibkaeT CTpeMHUTENbHO pa3BUBaThbes. Pa3pabarbiBalOTCs HOBBIE YCTPOMCTBA U
MaTepHuabl, MOSBUIMCH HOBBIE TEPMUHBI U ONIPECIICHHS, TPOU3OIIIEI PsIJT 3HAKOBBIX COOBITHH Y HAC B CTpaHe
1 3a pyOEKOM B 3TOH 00J1acTH.

Jnst popMHupOBaHUS IETOCTHOM €CTECTBEHHOHAYYHOW KapTHHBI MHpA, MOATOTOBKHA OOYYaroluxcs K
OCO3HAaHHOMY BOCHPUSITHIO MPUHIMITHAIBHO U3MEHHUBIIETOCS IMOAX0Ja K CO3/IJaHHUI0 HOBBIX MaTEpHUAJIOB U
YCTPOMCTB B CpeIHEN IIKOJIe HE0OX0UM Kypc “BBeneHne B HAHOTEXHOJIOTUU

Kypc “Hanoa3Oyka” nns ydamuxcss 5-X KJIaccoB MpenojaeTcss B TEYEHWH TOAa U HMeEeT
MPOJIOJKUTENBHOCTh 17 yacoB. Temaruka 3aHATHI BBICTPOCHA TaKUM OOpa3oM, YTO y YYaIIMXCs €CThb
BO3MOKHOCTB HE TOJIBKO IMTO3HAKOMHUTBLCS ¢ 0a30BBIMU MMOHATUSIMH HAHOTEXHOJIOTHH, HICTOPUEH TTOSBICHUS U
pa3BHUTHS ATOW 00JIACTH HAYYHBIX 3HAHWH, HO W Pa3BUBATh MMO3HABATEIBHYIO aKTHBHOCTh U TBOPYCCKHUE
CIIOCOOHOCTH.

Ha mpakTruyeckux 3aHATUSAX Kypca YYaluMcs Mpeaiaraercs moadopka 3aJaHiuil MHTCPHET — OJIMMITHA]T
“Hano6abouku”, “TpoMOoaAHAMUKA» H JIP.

3ajaum Kypca:

1. Tloka3aTh MEXIUCUMIUIMHAPHBIM XapakTep HAHOTEXHOJOIMHM - HOBOIO HAIpaBJIEHHs HAyKH, €ro
BO3MO>XHOCTH M MIEPCIIEKTUBBI JUIsl pealin3alliy MOTPEeOHOCTEH uenoBeka.

2. Tlo3HaKOMUTH C OCHOBHBIMHM MOHATHUSIMH, HaIpaBICHUSMH HAHOTEXHOJIOTUH, HAHOWHCTPYMEHTAaMH,
JOCTHKEHUSIMU OTE€YECTBEHHBIX U 3apYOCKHBIX YUECHBIX.

3. CnocoOCTBOBaTh  Pa3BUTHIO  TBOPYECKUX  CIOCOOHOCTEH, WHTEIUIEKTyaJbHOH  KOMIIETEHIINH,
(OpMUPOBAHHIO MMO3HABATEIBHOIO MHTEpECa K €CTECTBEHHOHAYYHBIM TUCHUIUIMHAM (XUMUS, QU3UKA,
Ouosorus), u, Kak ciaeJCTBHE, NPOPeCCHOHATBHOMY CAMOOIIPEICIICHUIO.

4. CoBeplIeHCTBOBaTh HaBBIKM PAa0OTHI C PA3IMYHBIMU MCTOYHUKAMH MHQOpPMAIMHU, B TOM YHUCIIE B CETH
WHuTepHEeT, yMEHUS IPEICTABIATh PE3YJIbTaT.

“Ilo3HaHMe HAYMHAETCS C YAMBJICHUS - 3Ta JPEBHSS MYJPOCTh TOBOPUT O TJIABHOM M HENPEMEHHOM
ycioBuM no3HaHust. CIIOCOOHOCTh YIUBIISATHCS — BEIUKUN Jap MPHUPOIbI, KOTOPBIN MOMOTAET U YIUTHCS, U
*uTh. [loaTOMY Ha 3aHATHSAX Kypca, KpOMeE JIEKIMH, CIEAYeT HCIOIb30BaTh MO3TOBOW LITYpM, paboTy B
rpynIax, peieHne oOJMMITHaIHBIX 3a/1a4, padoTy ¢ IHTepHeT-pecypcaMu, BHITIOHEHHE TBOPYECKUX 3aJaHUI
(3cce, KmacTep, CHHKBEWH, AMaMaHTa, CO3JaHUE MYJIbTHMEIUWHBIX MPE3CHTAININ), MOJTOTOBKY M 3alUTy
pedepara (mpoekra).

MarepualibHO-TEXHUYECKOe oOOeclieueHne: KOMITBIOTEPHBI KJacC, aBTOMATH3MPOBAaHHBIH  Kiacc
MEKIUCIMILTMHAPHOTO 00YyUeHHS, HHTEpaKTHBHAs T0CKa, IHTepeHT-pecypChl, BUACO(DUITBMBI.

OcHOBHOE cojiep:KaHNE KYpPCa

Umo makoe nanomup? (I uac)
Bcerna nu cnenyer BepuTh ToMy, 4To Mbl BUIuM. [logpobHee o macmitabax: MexXAyHapoaHasl cUcTeMa
enunul — CU; nepuonndeckas cucrema snemeHToB J[.M.MenaeneeBa; 6uonornyeckas HOMEHKIATypa.
HomeHknatypa HAaHOTEXHOJIOTHM.
aca

Yyoeca nanomexnonozui (2 uaca)



YIuBUTENbHBIE CBOWCTBA HAHOYACTHI[ BemlecTBAa. HaHowacTumpl cepeOpa: 3amuTa BOJHI,
OakTepuIMIHAs TKaHb C CEpeOPSHBIMH HAHOMPOBOJIOYKAMHU, YCUIICHHUE JICHCTBEHHOCTH KOCMETHYECKUX H
TUTUEHUYECKUX CPEACTB, OAKTEPUIIUIHBIC a9PO30IH, Ie3HHPUINPYIOIINEe HAHOKPACKHU, YTOJIbHbBIE (DUITBTPHI
C HaHOYAaCTHIIAMH cepelOpa UIsi OYMCTKH BOJbl. HaHOYacTHIIBI OKCHMIa IMHKAa — TMperpaga s
yIbTPadUOICTOBBIX JTYUCH, 3aIIUTa OT MeperpeBa. Y HUKAIbHBIE CBONCTBA HAHOYACTHII JUOKCHUIA KPEMHUS:
CaMOOYMIIAIOIIASICS TOBEPXHOCTh, HE3ArPA3HAIOIIASACSA TKAHb.

Mukpomup enympu ceoa (2 uaca)

«ESKAPEy»-natorens! (0akrepuu, He 4yBCTBUTEIbHBIC K AB) ['prOKku: mpoBOKaTOpPhI MHTOKCUKAITUH,
ayuiepro3oB, paka Kanneporennsie (BIIY) u nexanneporenusie (rpumm) Bupychl [Ipronsl: HOBas (opma
nartoreHoB. CrnocoOwsl 60pp0Obl ¢ mpuonamu Hayke HEM3BECTHDBI. HauGonee aktyanabHBIE YIPO3BI CO
CTOPOHBI MUKPOMHUPA, U3BECTHBIE YUEHBIM

Buympennas srcuzno knemku (2 uaca)
Knerku - ¢pyHaaMeHTanbHble €UHMLBI )KU3HU, U3 HUX COCTOAT HAIl MO3I, MBILIIBI, OPIaHbl -BCE
YaCTH HAIlIero OpraHu3Ma. B TeueHnu MocineIHero NeCATUIIETUS YYEHBIM YAAJIOCh TO, YTO BCETa Ka3a10Ch
HEBO3MOKHBIM - 3aIJiHYyTh BHYTPb Y€JIOBEUECKON KJIETKH. OHM CMOINIM YBUIETH YacTH KJIETOK M TO, KaKk
OHU B3aUMOJEUCTBYIOT MeXAy coOoii. Ho 3TOT mpekpacHbli BHYTPEHHUH MHKPOMHUD SIBISI€TCSI apeHOM
IIOCTOSIHHOM O0pbOBI. JTa BOIHA Hayajgach MHJUIMOHBI JIET Ha3aJ W MPOUCXOIUT B Tele KaKIOro M3 Hac
KaKIbIH J€Hb, KAKIYI0 MUHYTY. KTO moOeuT B 3TOI BOlHE, HAlll OPraHKU3M, WU BUPYCHI?

Cmpaorcu 300poews (2 uaca)

Hano TexHonoruu Ha ctpaxke 310poBbsi! HaHO TexHONOTrMU OTBOEBBIBAIOT Bce 0OJbIIEe U OOJbIIe
MeCTa B COBpeMEHHOI Hayke! DTa 00JIacTh 1O CPAaBHEHUIO C OCTAIILHBIME OYCHb MOJIOZA U JIO KOHIIA eIlIe He
UCCIIeIOBaHa, HO YK€ ¢ OOJIBIIIUM yCIIEXOM HCIIONb3yeTCs BO MHOTHX cepax (TeJIeKOMMYHHUKAIUS U CBA3b,
MeIuIlMHA, OMOMEXaHuKa, XUMHUsI, aBUALIMsI, KOCMOHABTHKA, YKOJIOTHS, CEIBCKOE XO3UCTBO | T. 1.). B 3TOM
CTaTh€ peub MOWJET O MEOUIIMHE U O TMOJIb3€ Ui JII0JAeH MPUMEHEHHsS HaHO TEXHOJOTHH B 3TOU cdepe.
Hano wmenmunmnHa coBepmmia OONBIIONW mMporpecc B 00JIACTU JMATHOCTUKH W JICYEHUS Pa3IMYHBIX
3a0oneBaHuii. B OCHOBHOM €CTh MATHh TJaBHBIX PAa3/AeOB MEIUIMHBI, B KOTOPHIX MPUMEHSIOTCS HAHO
TEXHOJIOTHH: JOCTaBKa JICKAPCTBEHHBIX BEIIECTB, HOBBIE CIIOCOOBI JieueHUs OOJIe3HEH, TaKkKe JUArHOCTHUKA
in vivo, MIMIUTAHTAHTHI.

Hanomexnonozuu ¢ ouomeounyune (2 uaca)
3amura JEKapCcTB OT JAerpajallid U HEXKeJaTeIbHbIX B3aUMOJEHCTBUM C OHOJIOTHYECKUMU
MOJIEKYJIaMH;, YBEIMYUTh CENEKTUBHYIO aOCOpPOLMI0 JIEKapCTB OMYyXOJEBBIMH KIIETKAMH;, KOHTPOJb 3a
(hapMaKOKMHETUKOMN; YBEIMYUTH OMOJOCTYITHOCTh JIEKAPCTB BHYTPH OITYXOJIEBBIX KJIETOK.

Cospemennvie Hanomeouyunckue mexuonozuu (2 uaca)
HaHocTpyKkTypupOBaHHBIE MaTepHaabl, B T. Y., MOBEPXHOCTH C HaHOpeibedoMm, MeMmOpaHbl C
HaHOOTBepCTI/ISIMI/I; MI/IKPO- 158 HaHOKaHCYHBI; HAHOTCXHOJIOTHUYCCKHEC CeHCOpI)I 158 aHa.nmaTopLI; MCOUIIMHCKHUEC
MPUMEHEHUS CKaHUPYIOIUX 30HOBBIX MUKPOCKOIIOB.

Hanopooomel — nexapu u ouaznocmot (2 uaca)

[Io mporHo3am y4eHbIX, B OJrpKallliMe IOJIBeKa HAHOTEXHOJIOTUH MpeoOpassiT MEIUIUHY 10
HEey3HaBaeMOCTH. POOGOTHI B THICSUY pa3 Mellbye BOJOCSHOTO cpe3a MOCTAaBST JWArHO3 M YCTPAHAT JOOYIO
MOJIOMKY Ha aTOMapHOM, MOJEKYISIpPHOM H KieToyHoM YypoBH:AX. lIpomante, CIIM/, pax, neiikos,
aTepockiepo3, Oecrioane, HaclIeICTBEHHbIE U Bce Apyrue Oone3nu! Jla 3ApaBCTBYIOT BeyHast MOJIOJIOCTh U
HECOKPYILIUMOE 3710pOBbE!

Hanomexnonozuu ¢ ouonocuu: nanpagnenusn u 0ocmudicenus (2 uaca)

HanpaBneHue  ucnonp3oBaHHE  OMOJIOTMUYECKUX ~ HAHOMOJIEKYI -  OMOHAHOTEXHOJIOTHS.
JIOCTHKEHUSIHAHOTEXHOJIOTMU CMOT'YT CO3/1aBaTh:HAaHOMATEPHUAJIbI C 3aJaHHBIMU CBOWCTBAMH aMEpUKAaHIIbI
CO3JIJIM MaTepuaj, UMUTHPYIOIIUI HACTOAILIYI0 KOCTHYIO TKaHb. SKCIEPUMEHTHPYd ¢ (yiepeHamMu U
JIeHIpUMEpaMu, ceifuac BO MHOTHX cTpaHax uiyT 3¢ dexruBnbie nekapcrsa ot CIIM/a, rpunma, 6one3nu



[TapkuHCOHA, paka U T.I.MUKPOKAICYJbl C HAHOMIOPAMHU MOTYT MOCITYXHTh OOJBHBIM JrabeToM 1-ro Tumna —
OHHM CMOTYT JOCTaBUTh B OPraHM3M YE€JIOBEKa KIETKH IOJDKEIyJOYHOM Kele3bl )KMBOTHOTO U BOBpEMS
BBIJICJIAT ~ MHCYJIMHOMCKYCCTBEHHO  CKOHCTPYMPOBAHHasl  KJIETKA-pECHUpPOLUT CMOXKET  3aMEHUTH
HEZOCTAIOUINE B KPOBU SPUTPOLUTEI — OHA YMEET IIEPEHOCUTH U KUCIOPO, M YTJIICKUCIIBII T'a3.

YueOHo-TemMaTHYecKoOe MIaHNPoBaHue paziena “Hanoa30vka” (5 kjaacc)

No Haumenoesanue pazoena, Obuee B moy uucre:
n/n membul ypoxa Konuuecmeo Teopus Ilpakmuxka
uacoe
1. | Yro Takoe HaHOMUD? 1 1
2. | TaumHCTBEHHBIE YaCTHUIIbI 1 1
3-4 UYyneca HAHOTEXHOJIOTHI 2 1 1
5 | Muxkpomup BHyTpHU ceOs 1 1
6-7 | BHyTpeHHss )KU3Hb KIETKU 2 2
8-9 | Ctpaxwu 310pOBbs 2 1 1
10-11 HanOoTeXHOIOTHM B OMOMEIUIINHE 2 1
12-13 CoBpeMeHHBIC HAHOMEAUITUHCKHE 2 2
TEXHOJIOTUHU
14-15 |HaHopoOOTHI — JIEKapH ¥ JUATHOCTHI 2 1 1
16-17 HaHOTEXHOIOTHMH B OMOJIOTHH: 2 1
HaIpaBJICHUS U JOCTHIKECHUS
Htoro no xypcy 17
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Ne22 (2007), Ne2 (2008).

HNHTepHeT-caNTRI
http://www.nanometer.ru/ - caiiT HaHOTEXHOJIOTHYECKOTO coodiecTBa “Hanomerp”

http://www.nanonewsnet.ru/ - caiit o HaHoTexHOJOTHIX #1 B Poccun
http://www.nanorf.ru/ - sxypuan “Poccuiickie HaHOTEXHOJIOTHH
http://www.nanojournal.ru/ - Poccuiickuii 21eKTpOHHBIN HAHOXKYpPHAI
http://www.nanoware.ru/ - opumanbHbIi caiiT moTpeduTeNeli HAHOTOBAPOB

http://nauka.name/category/nano/ - Hay4HO-MIOITYJISIPHBIN MTOPTAT O HAHOTEXHOJIOTHSIX, OMOTEHETUKE U


http://www.nanometer.ru/
http://www.nanonewsnet.ru/
http://www.nanorf.ru/
http://www.nanojournal.ru/
http://www.nanoware.ru/
http://nauka.name/category/nano/

MOJYTIPOBOIHUKAX

http://kbogdanov5.narod.ru/ - “Yto MOryT HAHOTEXHOJIOTHK?”, HAYYHO- MOMYJISIPHBINA CAlT O
HAHOTCXHOJIOI'uAX


http://kbogdanov5.narod.ru/
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