HOLL MI'Y no HaHOTEXHONOrMAM

A.P.Xoxnos

[MpopekTop MI'Y

OupekTop HOLL no
HaHoTexHosnormam MIy



QcHoBHble NpoGNeMbl NOArOTOBKU Kaapos B
oGnactu HaHOTEXHONOrMN:

CnoxuBLUasica paHee CTpykTypa obpa3oBaHMs OCHOBaHa Ha yriyoneHuu
cneumanunsaunn, YTo NPUBOAMUT K BOSHUKHOBEHWUIO MEXONCLUUNNUHAPHbBIX
OapbepoB 1 3aTPyAHAET BO3HUKHOBEHME U Pa3BUTME HOBbIX «TOYEK POCTa»
KOTOPble YaCTO HAaXOoOATCS Ha CThIKax AMUCLUMNIH.

CoBpeMeHHble NOTPebHOCTM TPebyoT OT BbINYCKHUMKOB MITY He Tornbko
rnyboKnx 3HaHWi B BbIOpaHHOW MMM 06NacTy Hayku, HO U MOHMMaHWS
MEXaHN3MOB M MHCTPYMEHTOB A5 peanusauun CBOUX Waen Ha npakTuke




Llenn co3panua HOL|

ObbeanHeHue ycunun nogpasgeneHnn MIY no npoBegeHuo HaydHbIX
nccnenoBaHuM, NOArOTOBKM U MEPEnoaroToBKM KagpoB B 0BNacTM Hayk o
HaHOCMCTEMaX, HaHomartepuanax U HaHoTexHonormm u agns obecnevyeHus
NCTUHHOW MEeXAUCUMUNIIMHAPHOCTU OOpa3oBaHMA MO 3TUM HanpaBNeHUsiM

B MoCKOBCKOM YyHUMBepcUTeTe.

YcuneHume TexXHONorm4ecko cocTaBnAaAmoLWLEN KiacCn4eckoro
eCTeCTBEHHOHay4YHOro obpasoBaHusi, AaTb 3HAHMA MO COBPEMEHHbLIM
TEXHOISIOMMSM, HE CHWXKAsA NMinaHKy YpOBHS pyHOaMeHTarnbHoro obpasosaHna MY

Fluld Mechanics

- _ “Material Engineering
Computer Scignce Treakgy Geosciencas

Agtronomy & Astrophiysies

@
Mathematics

Telecommunicalion

Corral Theory

Probability & Statistics ®

hemistry F &ovironmental Chemisiry &
Appied Acourstica f

Busingzs & Marketing ‘h Analylic Chemislr',’:.-

ey : §
Economics o9y
n hol 1
Sociology yenology
Prarmacclegy — §
r,
sychi

Puolitical Sclence g armac
NEYrosClence qx Aq(.ﬁ':\.lllue
S/ 1
e L F

Arhropalogy "
Molecular & Cell Biolog

Parrsitabagy

Ophthakmolegy
Citali

Gastozrzrology
Uralegy Perthclogy



Cxema opraHusauum HOLl no HaHOTEXHONOrMAM
MIY nmenn M.B.JTomoHOCOBa

MpodunbHbIE rocyaapcTBEHHbIE
opraHusauuu, MMHUCTEPCTBA U
BeAoMcTBa

Poccuiickue u 3apybexHble
YHUBEPCUTETHI
UHcTutyThl PAH

l

BasoBble hakynbTeTbl MIY:

= dU3n4ecKum

= XuMuyeckuim

» buonoruyeckui

» Hayk o maTepuanax

* BuouHxxeHepuu n GuonHpopmaTUKM
» dyHAaMeHTanbHOU MeaULUVHbI

OAO «POCHAHO», dboHAa
«Ckonkooy», PBK n gp.

Poccuiickue u 3apybexHble
BbICOKOTEXHONOrMYHbIE KOMMaHUU

1l

l

Hay4Ho-o6pa3oBarenbHbii LIeHTp N0 HaHOTEXHONOrnAM

/] N

O6pasoBaTternbHbie nporpammsl HOL
» OyHKLUMOHarNbHbIE HAaHOMaTepuanbl
= HaHo6uomaTepmasnbl U HAHOBNOTEXHOOrNK
= HaHocUcTEMBI M HAHOYCTPOMCTBa

HononHutenbHoe o6pasosaHue B HOL
= Hay4Hble LKonbl-ceMUHapbl
= OTKpbITbIE KypCbl

- CﬂeU,I/IaﬂVI3I/IPOBaHHbIe KypCbl MO 3aKady
\/ CTOPOHHUX KOMMaHUM, Marucrparypa

Hayu4Hble uccnenosanua B MY, HanpaBneHHble Ha pa3BUTUE HaHOTEXHONOMMA




[TpoopueHTaunOHHbIE MEPONPUATUSA:

OTKPbITbl€ KYpPCbl nekymn n onumMmnuaabl

OTKpbITbIE KYPCbl TEKLWNA:

«(DyHD,aMeHTaJ'I bHbl€ OCHOBbI
HaHOTEXHOJTOTUN»

(exxerogHO B BECEHHEM CEMECTpE)

«AKTyanbHble Npobnemsl
HaHOTEXHONOrNN»

«MonekynspHasa dpusmonornsa»

Jlekumu yntaroTCca BeayLLmMMmn poCCUNCKUMM
yYEeHbIMW, BeleTCcA npsimasi TpaHCnsauus
B UHTEPHET.

Bce kypchbl 6binn 3anncaHbl Ha BUAEO U
BbIJIOXXEHbI Ha canT
video.nano.msu.ru

+ Presence of affine tags in the protein structure
« Systems for highly efficient expression of proteins

H a H O M e-rp (plasmids and strains)

& HaHoTexHonormueckoe « Optimized conditions for high vield of enzyme synthesis

Coobwectso in the soluble active form 34
11 [t [
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CoBmecTHO ¢ ®DHM, xumunyecknm, unsmdecknm, buonornyeckum d-tamm n mexmatom MY
eXxerogHo nposoauTcs Becepoccumnckas onMmnuaga no HAHOTEXHOOrNAM (NsaTtas B 3TOM
rogy). OuHbln Typ npoxoguTt B MY 1 BKNOYaET akcnepnMeHTarnbHble 3agayvn, nobeantenm
noctynatot B MI'Y n gpyrue By3bl Ha NbroTHbIX yCrioBusix. B aTom rogy 3aperncrpmpoBanoch
cBblwe 7900 yvyacTHuKoB 13 89 permoHoB Poccumm n 22 3apybexxHbiX rocyaapcTs. 5



Obpa3oBaTtenbHble nporpammel HOL ana ctyanento MIY

C 2009 ropa BBefeHbl 3 HOBble MeXdaKynbTeTCcKue crneyunanusayum ana ctyaeHToB 4-6 KypcoB.
C 2010 roga Ha xumun4eckom hakynbTeTe Ha4vaT Habop B crneyrpynnel ¢ 1 Kypca.

«®DyHKUMOHaNbHbIe HAHOMaTepuanbl», 46 CTyAEHTOB

«HaHoGMomaTepuanbl U HAHOOMOTEeXHONoOrMmM», 80 cTyaeHTOB

«HaHocuctembl 1 HaHOyCcTpoOMUCTBaY, 62 cTyAeHTa

Takxke B pamkax HOL| ocywiectBnstoTca obpasoBaTesibHble NporpaMmmbil:
Xnmus, pusmka n mexaHunka matepmanosn (120 cTygeHToB)
*dn3nkKa HaHOCUCTEM (25 CTyOEHTOB)

*KoMno3nunmoHHble HaHOMaTepuarnsbl (12 cTygeHToB, MarncTparypa)

PaspaboTtaH un npmnHat ®IrOC «HaHocmncTembl U HaHOMaTEpUarnbly», Takke
pa3paboTaH YHUBEPCUTETCKUN MarncTepcknn ctaHagaptT «HaHocuctembl U
HaHoMaTepuarnbly.



OcobeHHocTM obpasoBaTenbHbiX nporpamm HOLL:

» Bce nekmopsi u npenodasamenu HOL| — akmueHble yyeHble u3 Haubosree
YCrewHbIX Hay4YHbIX 2Py

o ObsizamernbHble «HENnPoguIbHbIE» OUCUUMNIUHbI (Harpumep Oris apynrbl
«QYHKUUOHalbHbIXe HaHOMamepuaribl»: KeaHmMoesas husuka, MoJieKyrsipHasi
buorozaus).

o CnieunpakmuKym 8 sude pearsibHbIX Hay4HbIX 3a0a4y Ha co8peMeHHOM
obopydosaHuuU.

o  Ombop xenarWux rno KOHKypcy

e Co3paHo 15 HOoBbIX KYpcOB 1 45 HOBbIX 3a4a4 NPakTUKymMa Mo COBPEMEHHbIM
obnacrtam Haykm 0 HaHOCUCTEMaX U HaHOMaTepuanax



[maBHOE: HAbop CTYAEHTOB U NpoLlecc oby4vyeHus no nporpammam HOL]
NpoOXoauT Nno MexkadeapanbHOMY 1 Aaxe MexdakynbTeTCKOMY NPUHLXNY

MexkdparynbreTekasn
METOLMYECKas KOMUCCUS
HoBbLI®
haKyNLTETb] yr:;‘::l? MPENOoZABATENY KY[PCbI
MPAKTUKY M
HayuHble-nabopamopun
Ha BceX dpaKynbreTax

[Mpnmepsl:

 HoBbIn Kypc «KonnongHele cuctemsbl», npodeccop O.N.BuHorpagosa,
cnywatoTt B 06a3aTtensHON nporpamMmme cTyaeHTbl 4-x doakynsTeToB
(xumdbak, dPb, bb, 6uodak)

e HoBbI crneunpakTukym «Busyanusaunss HAHOBMOCTPYKTYPY,
obs3aTenbHbIM HAOOP 3adady Ha 4-X pasHbiX akynbTeTax U UHCTUTYTaX

e B rpynne «HaHOCUCTEMbI U HAHOMaTepuanbl» BMECTe y4aTcsa CTyAeHTbl, g
BbIMOMHSALLME ANNNOMHbIE paboThl Ha 7 pasnu4YHbiM kadeapax.



Caut HOLU

C koHua 2008 roga doyHKUMOHMPYET canT nano.msu.ru.

«ABnsetca nugepom cpeaun Bcex cantos HOL (no gaHHLIM google)

*BbinoxeHbl B OTKPLITbIN AOCTYN BCe 0bpasoBaTernbHbIE NPOrpamMmMbl U OnnMcaHug
3agad npakTMKymoB

*Bepgetca npsamasa TpaHCcnauma nekunm n HayyHblX CEMMHApPOB
[logaoepxnBaetcs NOSTHOLEHHbIN aHIMOA3bIYHbIN BAPUAHT 1 HOBOCTHAs feHTa

MoCOBCKMA MOCYAIPCTREHHEIR YHHBERCHTET

TNaBas » COpPAI0BAMME » <HAHOCHCTEME M HAMOYCTPORCTES
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L "\f"

e
sz @

EN RU PaGounid nnad oByJyeHua No cneuwanu3auun «HaHocucTeMel U HoeocTn F H
HaHoyCcTpoMcTEa» .
HOBOCTA INEKTPOHHAR NOYTa:
o HOU
obpazosanne ® Mognncamscn
. Konwyectao Omuemocs
BuneonexTopui Cenectp Gnok | HaunenoBanne Kypca CITKASATLER OT NOANHEKH
Ao Swa. | 3au. r y
Obueobpascrarennmne i OrMAM M ry
Kypoel NeKuMi 6 64 1 BREAEHME B CNELMANBHOCT 1
Mpeasaywme puiycm
€HAHOCHCTEHE! W [ Y— -
" 36 1
HAHOYCTPORCTDA® COCTOAHUA BELUECTES aMepcnexTuasee
. HAHOMATERHANLI | CEMHHAD
Stblmiap il S 26 I METoap NeAYSEHIA HAHOCHCTEN 0 1 8 Hoesoctk
pacnicanne h HAHOMATEQHANDE .
enmeok sagan 7 BCepoCCHACKAR AETHAA Inexrponnan noura: *
36 MonekyNRRHLIE OCHODI MABLX CHETEH 1 WKOMD NPOFPaMMBE
cneunpakTusyma, IV . I
Kypc 36 m 1 kype no eeibopy 1 @ynbpaiiTa B obnacm
TOUHBIX HAYK H TEXHONOTHA & TMoanwcaThon
paGouuA niats 108 w |© 1 HAHOMATEPHANE! 1
«HaHE T
ofiyuenna HETO/Ib! MCCABNOBAHUA HAHOCHCTEM OTKa3ATECA OT NOANHCKH
MO el
HETOLNURCKER 32 BReaenne B dninsy HAHOCTRYKTYR 1 TR
KOMMCCHA . e
a2 I PranKa «MArKHX* [HEYNOPALOYEHHLIX, HERLNCLANANMAPHEIR Npenuayume esnyco
APPHE R : AMOPdIHEIX, NONNMENHRI W MHAKKX) CPEL ceMi 15 deopana 2011 T
" WAy o S HEHOMBTEPHANKIS | CEHHHAD
MEHLHHE © COBpEME TexHonorvA. ConaHs 4 8.
HOBEIX 0BPAICEATENLHEIX NPOTPAHHE =HAHOCHCTEHS! i HAHOYCTROACTBAS Boepoccuickan neTHRR
DYHELMOHANEHEIE HAHOMATEPHANKIS , «HBHOGUOMATEDUBNE! i HAHOBUOTEXHONOIHNS WKOA3 NPOTPaMHE!
NPOTPaHMa MAMHCTERCKOR NOArOTOBKA «KOMNOIMUMOHHEIE HAHOMATEpHANE =, MoapobHse @rynbpaiiTa B obrac
nporpanHer obyuenin, WHOOPMALMA 0 KYPCAX e W HIYUHEN CEMUHAPAX ROCTYTIHE B TOUHBX HAYK W TEXHONOMMA
pazgene =0bpazoBannes, =HAMOHATEPHANB W
Kpome Tore, HOU ocy wTaHne KYPCOB NEKLMA, e
HANPABNEHHEIX H3 NOBLIIEHWE YPOBHA IHaHWA B 0BNACTH HAHOTEXHONOTHA ANA WHPOKOTD Memdrarynurercemi u
Kpyra cywarened. Mporpanta W paciWcanWe NexuMil OCTYTIHE B pagens HEMNCLMNARHAPH LI
Lo @ Viwrepner | Jausmuenmes peoms gen. v ®IBE -




Pycckosidabl4HOE U3naHue Nyyunx 3apyoeXHbiX y4eOHUKOB 1 CNPaBOYHNKOB

CyuiecTtByeT O4eHb 3aMETHbIN AeULNT COBPEMEHHBIX Y4EBOHO-HaYYHbIX
MaTepuanos Ha pycckom s3blke. OCOBEHHO 3TO NPOSABAAETCS B HOBbIX HAY4YHbIX
HanpaBfieHNAX, NPEUMYLLLECTBEHHO MEXANCUNNIIMHAPHLIX, FAe B NocnegHee BpemMs
Obln 4OCTUTHYT HanbosbLIWIA Nporpecc.

B HOLl 6bin1 coctaBneH cnncok Hanbdornee BoCTpebOBaHHbLIX KHUT, B
napTHepPCTBE C N3aTenbCTBOM «Hay4yHbIi MUP» Mbl NSIAHUPYEM BbIMYCTUTb
crnieynanbHyo cepuio y4eOHMKOB 1 KHUT Nod obLnM Ha3BaHMeEM «PyHOaMeHTarnbHble

OCHOBbI HAQHOTEXHOOTNNY .

B 2010 rogy B wu3gatenbcTBe
«Hay4HbIn MUP» yxe BbILLINW
cnegyloLme KHUM:

. «MwukpokaHoHMYeckas
TepmoanHamukar, [1.X.9. 'pocc, 2010

. «HaHonekapcTtBa. KoHuenumn
AOCTaBKN JleKapCTB B HaHOHayke», And
JTamnpexT, 2010

. «lMNonumepsl B  Ouonorun n
MeauuunHe», Mank [xeHknuc, 2010

HAHO/IEKAPCGTBA
KoHuenuuu 4ocTaBr
B HaHOHayKe

peaakTop
And lamnpexT,

MCCALAOBAHHA H PASPABOTHH

AT
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B 2011 rogy 3annaHnpoBaH BbIXod 22 KHUT, cpean HUX:

1.

Intermolecular and Surface Forces, Israelachvili J.N. (MexxmonekynspHble 1 NOBEPXHOCTHbIE
CUnbI)

2. Understanding molecular simulation, Daan Frenkel, Michael Klein etc. (MogennposaHue

MOJEKYNSIPHbIX CUCTEM)

3. Concepts of Nanochemistry, Jean-Marie Lehn (KoHuenuun HaHoxumun)

4.

Plenty of room for biology at the bottom, Ehud Gazit (HoBble BO3MOXHOCTU Ans Guosnornu:
BBeZleHNne B BUOHAHOTEXHOSTOMMIO)

s 1y,

ool oo et
Concepts of
Na nochem Fstr)r

¥ Lok

Intermolecular
and Surface

Farces

Jaenb W Braclchvll

M30amernbcmeo riokyrnaem ripaesa u orisiadugaem ece pacxooObl, Hay4YHbIMU pedakmopamu
u nepesodyuKkamu ebicmyrarom ripogheccopa u compyOHuku MI'Y

11



MexayHapogHoe COTpYAHUYECTBO

e —————
e — —

CoOBMECTHbIE aCnMpPaHTCKNE NPOEKTHI:

— HauyuoHanbHbIn MHCTUTYT MaTepuanoBeneHust (NIMS, Anonua), 10
YeroBek exerogHo

— YHuBepcuteT r. Ynom ('epmanus), 5 yenosek
— YHuBepcuteT BOCToYHOU PnHNAHONKU, 3 YerioBeKa
— TexHn4yeckmin yHnsepcuteT duHaxoseHa (HuaoepnaHab!)

JleTHaa NpakTMKa N CTaXUPOBKMU:
— TexHonornvecknn yHnsepcuteT AaxeHa (RWTH, 'epmaHus)

Hay4Ho-uccrnegosarenbckas paboTa:
— YHuBepcuteT AHTBeprieHa (benbrus), LEHTP MUKPOCKOMUN,
— MeanumHckmn LeHTp YHusepcuteta Hebpacku (CLLUA)
— WHctntyT CPFS obwectBa Makca NnaHka ('epmaHns)

12



Hay4yHo-uccnenoarennckaa pabora

OcCHOBHbIe HanpaBneHust paboThbl:

OnekmpoxuMuyeckoe U homososibmauyeckoe rosyyeHue U
npeobpasosaHue sHepauu

Mamepuarbi 055 ceepxrpo8ooswux, MagHUMHbIX U
mepMO3/IEKMPUYECKUX MPUIIOXEHUU

Hoseble yenepodHbie mamepuaribl U ycmpolicmea Ha UX OCHO8e
Hosble nonumepHsie U KOMNIo3umHble Mamepuaribl

CyrnepKoMrbromepHble 8blHUCIeHUs Ors U3y4YeHUss HaHoOMamepuarios u
HaHobuocucmem

Co30aHue HoB8bIX rleKapCmeeHHbIX rpernapamos u cpedcme ux docmasku
buoHaHoaHanumu4eckue cucmemsl
buocosmecmumbie Mmamepuaribl U MOKPbIMUS

B HOLl BepeTtca 6onbluas yactb pabot no NHPS «QHeproaddekTMBHOCTD,

HaHomMaTepuarnbl U HAaHOBMocUcTeMbI» B pamkax [Mporpammel passutus MIY. 13



Hay4Hble cemunapsl HOL

B 2010 roay npn HOL| 3apaboTtana cuctema perynsapHbiX Hay4YHbIX
CEMUHaPOB:

«[epcnekTBHble HaHOMaTepuarbl», 8 ceMUHapPOB

«Hay4HbI cemnHap no pursnke KOHOEHCUPOBAHHOIO COCTOSAHUSA», 9
ceMUHapoB

«MexdbakynbTeTCKMM N MexgncunniimHapHbI ceMmnHap BMornoros,
MaTeMaTmnKoB, PU3NKOB N XMMMKOB MO NepPCrnekTUBHbIM HanpasBieHNAM
HayKu, BKIto4Yas MogennpoBaHue HaHo- 1 buoctpykTyp», 10 cemmHapos

*BbICTynaloT BeayLLMe y4eHble CO BCEro Mupa, BegeTcs npsimas
TpaHCnAUMs, Bce Matepuanbl pa3MeLLLaloTCsl B OTKPbIThIN JOCTY.




OpraHuzaumna mexagyHapoaHbliX U POCCUUCKUX KOHJDEepeHL U

27 PocculicKo-5INoHCKasl KOHGbepeHUUsi Moro0dbiX y4eHbIX 110 HaHOMamepuanam u
HaHOMeXxHOoI102UsiM

» HayyHas wkona-ceMuHap no akmyaribHbIM 80rpocaM HaHOmMexHosio2ul Oris
rnpernodasamersiel peauoHasibHbIX 8y308 (coeMecmHO ¢ POcHaHO)

o KoHgbepeHyus u wkona Mosiodbix y4eHbIX “MakpomoneKyrnspHele HaHocucmeMsl U
rosiumMepHble HaHOKOMMNo3umsl'.

sHayuHasi KoHgbepeHUus «BbiqucreHusi u MooesiupogaHue ¢ MoMOoWbio epaghuyecKux
rpoueccopos 8 MoneKynspHou buornoauu u 6UOUHOPMamMuKu»

*KoHgbepeHuyus “lNepcrnekmusbl pazgumus Hay4HO-obpa3ogameribHbIX UeHmpos 8 Poccuu’.

«Cekuusi «HaHomamepuansi» 8 pamkax PocHaHogopyma2010

s + + . Rusnanotech
®©®00 wownoosr

INTERNATIONAL FORUM
nn MOSCOW, NOVEMBER 1-3 2010




[MpoGnembl 1 NnepcnekTuBhkI

o [HeatenbHocTb HOL MI'Y no HaHOTEXHOMNOrMaAM ocyllecTenaeTrca 6es

cneynarnbHOro CbI/IHaHCI/IpOBaHI/IFI, 3d CHET BHYTPEHHUX pecypCcoB

» (OOpasoBartenbHble nporpammbl HOLL roToBbl Ans peanusauum Kak

mMarucrepckue nporpammel MY ang BbinyCKHUKOB OPYrnx BYy30B

VHHOBAUMOHHBLIN TEXHOITOMMYECKUN LUEeHTP OJ14 pa3BUTUA pa60T B obnactu

HaAHOTEXHO0ormmn
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