OpraHusaumoHHble TpeboBaHUA nNpu
OCBOEHUU Kypca

Hann4une nporpamMmbl Kypca. [lporpamMma Kypca
pa3MelleHa Ha cante pmnnocodPckoro pakynbTeTa
WWW.PHILOS.MSU.RU B pa3zaene YuebHbin
otaen/Metoamnyeckoe obecnevyeHne yyebHbix Kypcos/Kad.
dunocodpnn n METOA00MNMN HAYKMU.

Hannyme KOHCNeKTOB NeKunin No Kypcy B OTAE/IbHOMN
TeTpaau.

BbinonHeHue Tekywmx paboT Nno TeMmaM Kypca Ha nekuumsx.
Cpaaya 3a4eTa no ntToraM KoMnblOTEPHOIO TECTUPOBAHUS

(Bbibopka U3 50 BonpocoB (OTKPbITbIE N 3aKpbIThIe
BOMpPOChLI) MO BCEM TEMaAM Kypca).




MHopmaLunsa o 3a4eTe

1 cpava MecTo npoBeaeHun 3aueTa:
22 ﬂ,eKa6pﬂ(nOHeﬂeﬂbHMK) nOMOHOCOBCK4Mﬁ npocnekKT, A.27,
15.30-17.00 rpynna 103 (aya. r340) 3 5ran (aona r - Hanpago or

Npynna 104 (aya. r302) nudrosoro xonna), Mepsblii
24 nekabps(cpena) yuyebHbih kopnyc MI'Y Ha HoBOM
15.30-17.00 Mpynna 102 (aya. r302) reppuTopum
17.30'19.00 rpyrll'la 106 (ay.Cl.. F302) 3auyeT BKJ/IlOUaeT:

1. KoMnbroTepHoe TecTupoBaHue
(Bb160OpKa 13 50 Bonpocos nNo

25 Aekabpsi(1eTsepr) BCEM TeMaM Kypca, Heobxoanmo

15.30-17.00 pynna 101 (aya. r302) OTBETUTb NMPaBUJIbHO HE MeHee,
rpynna 105 (aya. r340) YyeM Ha NoJIOBUHY BOMNPOCOB);
2. NMpoBepKy KOHCMEKTOB JIEKLUMN.
2 cpava H .
a 3ayete c cobon Heo6x0AMMO MMETD:
29 pekabpa(noHeaenbHNK) 1. 3auyeTHYI0 KHUXKKY, CTYyA€HYEeCKUM
c 15.30-17.00 CTYAEHTbI BCeX rpynn 6uner.
(aya. r302) 2. KOHCNEeKTbl JIeKU1iA.
3. CTa%ocrvaM rpynn B3fiTb B
ye6bHOM YacTn 3a4eTHyIo
3 cpava genomoc-rb Ha rpynny.y

Oata 6yaeT yTouHeHa.



LIeHHOCTHbIe perynaTuBbl pa3BuUTUA
COBPEMEHHOI0 eCcTeCTBO3HaHUA

Bonpochl:

1. [MoHaTa «HAHOHAYKA» n
«HAHOTEXHOJIOTNA>»

. Cdepbl NpUMEHEHUSA HAHOTEXHOJTOMUM
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Hemounuk: ExeMecsiurnoe nHQopMalMoHHoe Wilanne Kaiiaanpan (bespans, 2000 1)
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(100 nm) (1 pm)

(10 pm)

MHoOrokneTo4Hble

OpraHusmMmbl (1 mm >)
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OnpepenexHus

HaHOHayka — MeXxAUCUMINJIMHapHasa Hayka,
OTHOCALLaACA K dyHAAMEHTaJIbHbIM
PUN3NKO-XMMUUECKMM UccnegqoBaHuUaAM
06bEeKTOB M NpoLueccoB ¢ Macwutabamu B
HECKOJIbKO HM.

HaHOoTexHo1ormsa - COBOKYNnHOCTb
npUKAaAHbIX UccneaoBaHMMN HAaHOHAYKM
M UX NPAaKTUYECKNX NPUMEHEHUN B
TeXHOJIONMM Co3aHNS 06bEKTOB,
noTpebuTtenbckne CBONCTBA KOTOPbIX
onpenensaTca HeobXo0ANMOCTbIO KOHTPONSA U
MaHUNYNNMPOBaHNA OTAENbHbLIMKW aTOMaMM,
MoneKysaMn, HaaMonekKynsapHbIMu
obpa3oBaHUSAMMN.



HaHoTexHonorna: XpoHonorng

o e T T
Ere PR S AR RN D IS A S T

o g e, w B g w e g e s g S Tadmuua 3
Kpartkasi XxpoHONOTrHS OCHOBHBIX JOCTHXEHHUM

- B paccMaTpuBaeMoii o6sactu An

(no daunvim Hucmumyma «Xumamu Coxsn»)

Fon

Cymecmeﬂﬂble JOCTHXKCHHA B 00J1aCTH HaHOTeXHOIOIHi

1928

TpennoxeHa NpMHUMNKAIBHAS CXeMa YCTPOHCTBA CKAHHPYIOLIETO
ONITHYCCKOro MUKPOCKOIIA O1MXHEro 1o

1932

CosnaHue NEPBOro NMPOCBCYNBAIOLIETO 3NEKTPOHHOTO MUKPOCKOTA

1938

CospaHue NICPBOTo CKAHHUPYIOILIETO 3JICKTPOHHOTIO MUKPOCKOIa

1959

Puyapa @. ®eitiMan (CILIA) BHIABUHYN MACIO CO3AaHMS BEIECTB U O0LEKTOB
METOROM NOLITYYHOH «aToMapHoii» COOPKH

1972

Co3fiaHo peanbHoe YCTpONCTBO, paboTaloilee MO IPHHLIAIY MUKPOCKOTA
GIMXHEro noas

1975

TCOpCTH‘-lCCKPI PacCMOTPCHA BOIMOXHOCTD CYWICCTBOBaAHKSA TaK Ha3bIBA€MEIX
KBaHTOBbIX IMHUM U KBAHTOBBIX TOYEK

1981

Cozpanue CKaHUPYIOLEETo TyHHeabHoro Mukpockona (CTM)

1985

Co3aaHue NepBOro NojieBOro TPaH3UCTOPa ¢ BLICOKOH MOABHXHOCTBIO
nocureneit (HEMT)
XHUMMKH CHHTE3UPOBANH MEPBbIC DYICPEHbI

1986

Apuk K. dpekcnep (CLIA) BbIBHHYN KOHUENLHUIO CO3NAHUS
«MOJIEKYSPHBIX MallUH»
Co3azanne aTOMHO-CHIOBOrO MHKpockona {(ACM)

1991

B AAnoHnu Hayanach peanu3anms rocyaapcTBEHHOM IIPOrpaMMbl IO Pa3BUTHIO
TEXHUKH MaHUTYAMPOBAHUS aTOMAMK H MOJIEKYNaMK (NPOEKT «ATOMHas
TexHonorus»). [lonyyeHue nepsbix yriepoaHbiX HAHOTPYBOK

1998

W3roToBieH 21eMEHT NTaMATH 3JEKTPOHHOTO 3aMOMUHAIOLIETO YCTPOHCTBA
(c obbeMoM naMaTh 128 Merabur), paboTaloulnil Np¥ KOMHATHON TeMnepaType

2000

CIUA npHcTymMIH K peain3aliii porpaMMbl KCCNefOBaHUIM, HA3BaAHHOM
Hauuonanbhoii Hanorexnonornyeckoit Munuuarusonn (HHU)




[lepcneKkTnBbl NPUMEHEHNS
HAaHOTEXHOOrnmn

HoBhle TepMOCTOMKUE Y IIPOYHEIE MATEPHATIEI
1

HaHoTexHonoruns TIpumepsi IPAKTHYECKOO MPHMEHEHHA HAHOTEXHOIOrHi I3
CaMas i
MEXANCLINMAM HHdopMaliMOHHEIE TEXHOIOTHH 5
Ha p Ha4 * VcTpoiicTBa ¢ OYEHb MATRIM
OTDaC/b * [MoaynpoBOAHMKOBLIE SHepronorpebiieHueM

P . YCTPOMCTBA — * «KapmaHuHe» cynepDBM

OHa cBSs3aHa C ¢ _3aloMMHAIONME YCTPOUCTBA * IMoBniuleHHEe XapaKTepucTHK O9BM

XUMMEN Ha TpH MOpsAIKa
Cb N3U KOi)’I , Meauuuna, buonorus
MeanunHoO 7 / * buonaTyuku * JluarHocTHKa pakoBRIX 3a6osieBaHMit
dunsnyecknm * «AJIpecHast I0CTAaBKA» JIEKAPCTB * HoBbie METOIE! BBECHMS IEKAPCTB
MarepuaioBen : DKONOrus, DHepreTUka
eHNneEM
IJ1EKT p OHUKO l)’l * HMcnonbsosanue * bopsba ¢ «napRUKOBLIM 3P PexToM»
N MHOTMMM T i —» » Cosnanue o6umecTsa
OAPYIr'MMU * DKOJIOTHYECKM YHUCTHIE MaTEPHATH “EAPMOHILLC TIPHPOROHY
ANCUmnNnIMHaMy

QyHIaMEHTaNIbHEIE HCCAEA0BAHHA METOAOB H3MEPEHHSA, 06pabOTKH
M MOJENHPOBAHMS MOBEACHHS BELIECTBA HA AaTOMAPHO-MOJIEKY/IIPHOM YPOBHE

gy

T

Puc. 2. TIporHo3 3KOHOMHYECKHUX 1 COLMAIbHBIX MOCAESICTBUM
BHEAPEHUS HAHOTEXHONOTU M

¥

.



Tunbl HAHOMaTepUanos

CornacHo pekomMeHaauunam 7 MexayHapoaHou
KOHdepeHUnn no HaHoTexHosiormsam (BucbapeH,
2004 roa) BbloensawT cieaywowme Tmneol
HaHOMaTepuanoB:

HaHOMOpPUCTbIE CTPYKTYPbI

HaHo4acTuLbl

HaHOTpybKM M HAHOBOJIOKHA

HaHoauncnepcuun (konnounabl)
HaHOCTPYKTYpUpPOBAHHbIE MOBEPXHOCTU U MNNEHKN
HaHOKpuUcTannsbl

HaHoKkNacTep.l.

O O O O O OO0



CBouncTBa HaHOMaTepuaros

HaHoMaTepuasibl XapaKTepu3yrTCS

O

HECKOJ/IbKNMN OCHOBHbIMHU CBOVICTBaMM,
Mo CpaBHEHUNIO C APYTUMNN MaTeEPpUAJIaMN.

cynepMuHuaTiopusaums;

6onblWasn yaenbHas naowanb
NOBEPXHOCTN, YCKOpPSAIOLLas
B3aUMOJENCTBUE MEXAY HUMU U CPenon,
B KOTOPYIO OHU MOMELLEHbI;

HaXOXXJEeHWe BELLECTBA B
HaHoMaTepuasna B 0CO60M
«HAaHOpPA3MEPHOM» COCTOSHUMN.



OnTnyeckne MMUKPOCKOMb

[MpaBn/I0 ONTUYECKON TEXHUKM
(1873 r): MMHMManbHbIE
06beKTbl pa3finyaeMblX
AeTanen paccMaTpmMBaeMoro
obbekTa He MOryT bbITb
MEeHblUE, YEM ASINHA CBETa,
MCNOJSIb3yeMOro Ans
OCBELLEHUS.

CaMble KOpOTKUe AJINHbI BOJIH
Anana3oHa COOTBETCTBYIOT
npuMepHo 400 HM,
pa3peluatowast CnocobHOCTb
OMTUYECKNX MUKPOCKOMOB
NPUHUMNNANBHO
orpaHu4yeHa nosIoBUHOMN
9TOW BEJIMYUHBLI, TO €CTb
cocTtasnsgeT okono 200 HM.



ONEKTPOHHbIN MUKPOCKON

[IlpocBeymBatoime
3/1EKTPOHHbIE
MUKpockonb! (MN2M):
3/1eKTPOHHbIN MYy4Y0K
nponycKaeTca yepes
TOHKME crioun
nccnepyemoro
BellecTBa C
TOJILLIMHON HEe MeHee
1 MKM




ONEKTPOHHbIN MUKPOCKON

CKaHupymwuwme
S3N1eKTPOHHbIE
MUKPOCKOMbI
(CoM):
3/1eKTPOHHbIN
Ny4yokK
nocnenoBsaTesibHO
OTpa)kaeTcs OT
MasleHbKUX
Y4aCTKOB
NOBEPXHOCTMU.




CkaHupyoLlee 3neKTPoHHO-30HO0BbIE
MWUKPOCKOMbI

CKaHupyouiee
3/IEKTPOHHO-30HA0BbIE
MMKpockonbl (C33M)
CKaHNpYOT
NOBEPXHOCTb
nccneayemoro
obpasua npu nomMoLum
30HAAQ UK Wwyna B
BMAae KpoLweyHou
MeTanIn4yeckou
NUFONTKWN.




CkaHupyoLlee 3neKTPoHHO-30HO0BbIE
(TYHHEeNbHbIE) MUKPOCKOIb

MeXxxay 30HA0M U
NOBEPXHOCTbIO
NPUOXEHO
aN1eKTpuyeckoe
Hanps>XeHue, B
pe3ynbTaTe 4yero
BO3HUKAET TYHHENIbHbIW

3P PeKT.

KomeGaisin meioanemesm cootneTeTsyRsy seunese TYHRETRHOTO YO
Obipace it noayssemiex iodpaxesinil
NS,

TYHHenNbHbIN 3P PeKT -
npeoaosneHune
MUKpOo4YacTmLen
NOTEeHUMaNbHOIro
bapbepa B cnyyae, Koraa
ee rnoJiIHasi aHeprus
(ocTatowanca npu
TYHHENUPOBaHUU
HEN3MEHHOW) MeHblle
BbICOThlI 6abpkeba.




TYHHenbHbIN 9P eKT

CxeMaTumyeckoe
npeacraB/ieHne
KJTaCCUYECKOoU u
KBAQHTOBOW
dunsnyeckoun
CUTyauunun npwu
BO3HUKHOBEHUU
6bapbepa Ha NyTH
YyacCTULbl




ATOMapPHO-CUITOBOUN MUKPOCKONN

B aTOM npunbope
n3MepsseMomn
dunsnyeckon BesIMYNHOMU
BbICTYNawoT
HenocpeaCTBEHHO CUJlbl
B3aMMOAENCTBUA Mexay
aToOMaMun, BeJINYNHA
KOTOpPbIX onpeaensercsd
«LlepoxXoBaTOCTbHO»
KOHKPETHOro y4yacTtka
NOBEPXHOCTU B TOUKeE
N3MepeHuns.

ACM no3BosigeT nony4yaTb
n3o06pa>xeHnsa c OYeHb
BbICOKOW CTEMEHbIO
TOYHOCTU (BMJIOTb

Herexyop caeva (Goroming), Jhyw amsepa
PETHCTPUPYIUDER AyY Chets
AANPE, OTPRRENMR Kpostnrrefa
or wonefiamouzerocs (KHITICUICSED, YIPYTRA FUSACTHNA)
Epocmroiing
KoooSann xpomoreias
OOPEAEIRIOTCR £70

Omensusd aron Memaronaiase  DERHRRCHON qacToroll

I ME SCTTOMMHMVOT CHILAMM

Hunpannes(iie Casiposaime NOscpoeos T Jousim

Muxpogorurpedsas et mn padons M. Kolnuma, K, Usal,

- Surf, Ser., 311, L737 (1994), ¢ popemenns aadoparopun

X5 Dmneckorn qarymaeT Yisepcnneras Xokxaian u

Wereae TR, BONee maupofnnd Hindopsmiues maxer Dty
e noayyena na sasamnell crpmpetie » Hirrepreete fio agpecy.

‘ s mtp/ fpchem. seihokudal.ac. fp/isfrodoction /AF M/ document. btmd

Puc. 10, Fipstiinen paGors atoMHo-cii08oro MHKpOCKona



[1Ba rmaBHbIX NpUHUMNA
TEXHOMIOrM4Yeckom obpaboTKu

[MToaxon
«CBepxy-
BHU3»

[Toaxon

«CHU3Y-
BBEPX>»

' IToxxon «cmpepxy—sam3s, 1. . obpaborka semecTsa ¢ NOCACAOBATEIMERM

YMCHBUMICHACM Pa3Mepos 10 TpeGyeMux (HAHOMETPOBMX) paMepon
O6pabaTuisacmoe
(PHINYECKOE TENO

[Tocnenosare/1bHan
MHHHATIODH3aAUMA

_—>

TMpumMep noixoia: jrrorpadus B NOJAYNPOBOAHUKOBOMR TCXHHKE

IMoxxon «CHU3Iy—BBEPX», T. €. DOAYICHHE HAHOMETPOBLIX M3 e il
HAH MATEPHAIOB METOAAMM COOPKK HA ATOMADHOM YPOBHE

OTnenbHBIA aTOM

[Ipsmep nomxoaa: obpaborka ¥ caMocOopKa AMEMEHTOB NMOBPEXHOCTH
NPH NIOMOIIH CKAHHPYIOUIEro TYHHENLHONO MEKPOCKONA.

[To matepranam HucturyTta «Xutatin CoKaHs»

Puc. 4. [1Ba r1aBHbIX HAHOTEXHONOIHYECKMX NPHHLIMNA 0B6paboTKu MaTepHaion



[Tpmep HaHOTEXHOMNOTNMK
«CHWU3Y-BBEPX»

MaHMITy ALY Ha aTOMaPHOM YpOBHE: MCIIOIL3OBAHHE 30HAA
TO3BOJIAET YAAIMTh aTOM IPUMECH WM «BCTABUTH» €O
Ha TpebyeMoe MeCTO

aTOM peIICTKH

: Bemwecrso fedexT peeTku PucyHox B3sT u3 Marepuanos
(aricambe aTOMOB TEXHWYECKOro 0TaeNa
WIH MOJIEKYIT) MuUHUCTEPCTBA BHCLIHEH TOPTOBIH

M NpOMAINUICHHOCTH SNOHHHA !
IMpuMep o6paGoTki BeliecTBa NPH MOMOILM CKAHUPYIOWETO TYHHENBHOTO MHKPOCKOIA,
Ha ¢otorpapun uzobpaxeHn caMble MateHbKKe GYKBH Ha CBeTe
(HaamUch U3 35 aTOMOB KCeHOHa 06pa3yeT Ha3BaHue pUpMB IBM)

Muxkpodortorpadusa B3sTa U3 NyGIHKALUH:
D. M. Eigler, E. K. Schweizer. Nature, 344, 524, 1990,




dynnepeHbl

o B 1985 roay 6biu
SKCMepuMeHTasbHO npu
nccnenoBaHMM MacCc-nekTpoB
napos rpadunta obHapy>XeHbl
dynnepeHbl — OrpoMHbIE
MOJIEKY /bl Yriiepoaa B Buae
3aMKHYTbIX 06bEMHbIX
CTPYKTYP, HANOMMHAIOLWKMX MO
dopme cByTGOJ'leblﬁ MSY.

o TepMWUH ynnepeH npoucxoanT
OT UMeHU Puyapaa
bykMunHctepa ®ynnepa,
CKOHCTpYyUpoOBaBLUEero
OpPUTMHaNbHbIN KYMOs
nasunboHa CLUA Ha BbiCTaBKeEB
MoHpeane B dopMe
COYJIEHEHHbIX NeHTaroHoB.
(NATUYTrONIbHUKWN) U FrEeKCaroHoB.



[Ipumep HAHOTEXHOMOIMU «CHU3Y-
BBEPX»

YrnepoaHble HAHOTPYOKMU
npeacTaBfigtoT coboun
KpolwleyHble LuanHapsbl
NN UnMnuHapuyeckue
o6pa3oBaHus C
AnametpoMm ot 0,5 Oo
10HM " annHOW
NPUMEPHO B 1MKM.

OHN 9BNSATCS HOBOM
dopmMon yrnepoaa,
OTKpbITON B 1991
roay.




KBaHTOBas To4Ka

KBaHTOBasA TO4YKa -
NCKYCCTBEHHO
CO34aHHas
obnacTb BewecTBa,
B KOTOPOW MOXHO
«XPaHUTb>»
HebonbLmne
KONn4yecTBa
3/1EKTPOHOB.

CavucGaprs KsNTonoi Tosx u:uu:;uu mmw. 1 DOSIMMEHNA TnAs
1 OBCPXHOCTE KPMCTIULLS apie HaLsa ¢ oW :po-burumnan uun)‘«rmo
18 ATOMHO-C n.:mo xpocxm
hetpd/ foww ke kyotowac o/ ~fab04 Quan um Dotsheml



HaHoTexHonorma B OMonorum u
MeguunHe

[TpUUNHBI MHTEpPEeca K NMPUMEHEHMUIO
HaHocucTeM B 6Monormm u MegunumHe:

© HaHOCWUCTEMbI MOFYT NepemMeLlaTbCs
BHYTPU XMBbIX OPraHU3MOB M NMPOHUKATb
BHYTPb K/1ETOK;

O HaHOCMUCTEMbl MOTyT CO3/aBaTb
HAHOKOMMO3UThI
«HaHo4yacTuua/bmonormyeckn akTmBHas
060s510UKa>.




HaHoTexHonorua B MmegmumHe

HoBble napaanrMbl B MeAULUMHE: CO34aHMe A0/ITOCPOYHbIX
N 3PPEKTUBHBLIX CUCTEM KOHTPO/A 340POBbS,
HenpepbIBHbIN KOHTPOJ1b 3@ COCTOSIHMEM OpraHu3Ma.
Peannsauma naen BoCCTaHaB/IMBAKOWEN MeAULMNHDI.
BO3HVMKHOBEHWE MeAULUMHbl «Masioro» BMellaTeNbCTBa.

N3mepeHue coaepXaHns pasfinyHbIX BELWECTB B
opraHu3ame, nevyebHble onepaunn nNpm Heob6xoaAnMMOCTM.

Peanusauma naem «MHAUBUAYANbHOW» MeAULVUHbI.

PaspaboTka neKapcTBEHHbIX MPenaparTosB C HOBbIM
MEeXaHWU3MOM AENCTBUS .

[MpOM3BOACTBO UCKYCCTBEHHbIX TKAHEN U OPraHoB, He
BbI3bIBAOLLIMX PEAKLIMIO OTTOPXEHMUS



Spotted High-Resolution
Microarray Dip-Pen Nanolithography
(1 dot = 200x200 um?) (100,000,000 spots/ 200x200 pum?2)

Low-Resolution
Dip-Pen Nanolithography
(50,000 spots/ 200x200 ym?)

Ginger DS et al , Angew Chem Int Ed Engl 43:30—45,2004



MNO3UNHDbI ¢ KNHE3NHbLI ¢ ANHEWHDI

Tail (heavy chain)(130 nm)

r

2nm Coiled coil of
two a-helices

.\

\
‘i

C-terminus

Hinge regions N-terminus

Muo3uH ll

OBnxeHune nosfimmepoB akKTUHa No CTeKny,
NOKPbITOMY MUO3UHOM



Julian Baum/Science Photo Library

1O. CsuduHeHKo , nanotech-now.com



HaHoTexHonormsa B MHPOpMaLMOHHbIX
TEXHOMNOMNSX

o YcTpoucTtBa C
OYEHb MasbIM

SHepronoTpebneHun
em
o «KapMaHHble»
cynep3BM DESER
o 3anoMuHalume o 2 Sl
YCTPOMCTBa HOBOIO R
Tina i SRR RS
o [loBbllIEHNE et T
XapaKTepUCTHK S e L
OBM Ha Tpu e AR
nopsaka e



HaHoTexHonormsa B MHPOpMaLMOHHbIX

TEXHOJIOTUAX

OCHOBHbIM 3/1EMEHTOM tmm?mm:*_w‘
3AMNCHIBAIOLLEN CUCTEMbI oo sunbosch dopue Mmpvamen 7 |
ABNAETCA ONTUYecKoe B Scrpennin
BOJIOKHO C OTBEPCTUEM SO s oo WL/ S | Ml
ANaMETPOM B HECKOJIbKO T Oteymint sy s R
NECATKOB HM. S N T

HaKOHe4YHUK TakKoro Ve o GRS
ONTUYECKOro BOJIOKHa Soncusmain cpeas PR e

T coonercrarr
ABUraeTcd Haa c,.xxmm”mwmmimm
MNJTOCKOCTbIO A e

BARPROTO HAVYHIHKS — STy eHRe Gakiero noas

3anuncbiBalOLLEero AnMcka S “’"::.,,'z:“.:l."”'fa‘;:’:"‘"’
Ha pPacCToAHUU
Bcero10-20HM. (::>

[Tpn ocBeweHnH
Sommoucurem sl Naopan 1St S Ty & o Mg
MOBEPXHOCTUN Na3epHbIM o e cEpme Miorcepcra eomows 7o ey

ZTIY4OM Ha NOBEpPXHOCTM
NPONCXOAUNT 3arnuchb
MHMOpMaLUNUN.



HaHoTexHonornm n npoornemsi
OKpYy»XalLeun cpeabl U IHEPreTUKu

o Co3aaHune HOBOro Tuna Npou3BOACTB

o HoBble BO3MOXXHOCTU KOHTPO/4 3a
COCTOSAHMEM cpebl

o Co3paHune anbTepHaATUBHbIX
MCTOYHUKOB 3HEPrumn n paspaboTka
9P PEKTUBHbIX METOA0B COXpaHEeHUS
N nepenaydn saHeprum



HaHoTexHonorma B ceflbCKoOM
X039NCTBEe

o PeweHne npobnembl HEXBaATKU
NMUTaAHUS

o Co3aaHune cTabmnbHOro u
NOCTAQTOYHOro
CEeJIbCKOXO3ANCTBEHHOIO
Npon3BOACTBA

o Wunpokoe npnMeHeHne TeXHUKU
NHK-ynnoB n 1HK-aHanun3a




HAHOTEXHOJ10INA

HaHOTexHOo0rma BbiCTynaeT
CBSA3YIOLWMNM 3BEHOM,
06begnHSALWNM NoAX0Abl U
METOANKMN pa3HbIX ancunnamH. C
3TUM OBCTOATENBbCTBOM CBSA3aHa
OCHOBHasi TpPYAHOCTb B pPa3BUTUN U
NPpaKTUYECKOM BHEeApPEHUN
HAHOTEXHONOMNMM — HeobxoaANMOCTb
NOCTOAHHOINO COTpyAHUYECTBa U
COr1acoBaHMs Mexay YYEHbIMU
Pa3HbIX CreyunasbHOCTEN.




HaHoTtexHonorns

CpeacTBa,
noTpayeHHble U3
6roakeTa pa3HbIX
CTpaH Ha
HAHOTEXHOJZIOrMN B
1997-2005 ropax

Copeacrna, mapa. aomnapoa CUIA
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