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JotieHT Kadeapu iHGOpMaTHKH Ta 00UMCITFOBAITb-
HOI TexHIKK HallloHaTbHOTO FOPUAMYHOTO YHIBEP-
cutety iMeHi SIpocnaBa Myaporo

HAHOIHAYCTPIA AK YMOBA CTAHOBJIEHHSA
THHOBAIIMHOTI'O CYCHIJIBCTBA B YKPATHI

VY crarTi MpoBeNeHUH aHaIi3 TOHATTS HAHOTEXHOJIOT 1}, TO3UTHBHUX 1 HETaTUBHUX CTOPIH BIIPOBAPKCHHS HAHOTEX-
HOJIOTIH, YMOB PO3BHUTKY IIMX TEXHOJIOTIH B YKpaiHi. PO3MIsIHYTO cTaH BUKOHAHHS JIePXKaBHOI IITbOBOI HAYKOBO-TEXHIU-
HOI [IPOrpaMu 3 HAHOTEXHOJIOT1H, IPOOIEeMH PO3BUTKY Ta IOLIMPEHHS] HAHOTEXHOJIOT1H, HaBeJICH1 MPUKJIA/IH i JIPHEMCTB
Ykpainu, sSiKi MalOTh HAHOTEXHOJIOT14HI BUpoOHUITBA. [locTaBIeHe MUTAHHS OCMUCIICHHS IIEPCIIEKTUB HAHOTEXHOJIOT 11

JUISl PO3BHUTKY CYCIILIbCTBA.

KarouoBi ci1oBa: iHHOBAITT, HAHOTEXHOJIOT11, HAHOIHIYCTPis, Jep:KaBHA IPOrpaMa, HAHOTEXHOJIOTIYHI ITiAPUEMCTBA,

CYCITUTBHI BiTHOCUHH.

Beryn. HIBuakuii po3BUTOK MEPETOBUX TEXHOIOT1H
3abe3meuye iHHOBAIlIi B CyIIEPCTHCINX YaCOBHX paM-
Kax — BiJl KAPTYBaHHS TEHOMY JIFOJMHHU 10 KJIOHYBaHHSI,
cynepkomIt totepiB i [HTepHeTy. PO3BUTOK HOBUX TeX-
HOJIOT1M BUHIIIOB 33 MEKI HAIIOT 3[aTHOCTI TOYHO MPO-
THO3YyBaTH iXHI{ BIUIMB Ha €KOHOMIKY, Oi3HEeC Ta cyc-
MUTLCTBO. MU TOBWHHI MiTIATH O 1[OTO0 BUKIUKY
3 HOBHUMH IIPOTHO3HUMH MOJCISIMH, SKi 3yMOBIICHI
IHHOBAI[IHHUMU TEXHOJIOTIIMH, MEPIIl 32 BCE HAHOTEX-
HOJIOTISIMH.

®dopManbHO i MOHATTSIM HAHOTEXHOJIOTIT po3y-
MIIOTh TaKe: HAaHOTeXHOJOTil [1] — cyKymHicTh mpo-
I[eCiB, IO JIO3BOJISIOTH CTBOPIOBATH MaTepiaju, IpH-
CTPOT i TEXHIYHI CHUCTEeMH, PYHKIIOHYBAHHS SKHX
BHU3HAYAETHCSI HAHOCTPYKTYPOIO, TOOTO ii Bopsiako-
BaHUMHU (pparmeHTamu posmipom Bij 1 1o 100 HM
(10~°m; po3mip aromiB, mosekyi). I'pelbke cI0BO «Ha-
HOC» NMPUOJINU3HO 03HAYa€ «rHOM». Ilpu 3MeHIIeHH]
po3mipy wacTuHOK 10 100! HM i MEHIIUX, BIACTH-

BOCTI MaTepialiB (MeXaHi4Hi, KaTaJIiTH4HI 1 T. J1.) ic-
TOTHO 3MIHIOIOTHCS. J[JIs1 MOpIBHSAHHS, AiaMeTp JIFO/-
cbKOI BOJIOCHMHHU cKiagae O0au3pko 50 MKM 1 1€
y 50 000 pasziB 6inbine, yum po3mip 1 HM. Kpim Toro,
cepenHii aiameTp OakTepii CTPENTOKOKY CTAaHOBUTH
6mu3bko 0,321 MKM, y TOH e 9ac po3Mip aToMy BOJA-
HIO € y nianasoHi Bixg 0,1 mo 0,2 HM.

VY Texuiunomy komiteti ISO / TK 229 ming HaHOTEX-
HOJIOTiSIMH MA€ThCS HA yBa3i TaKe: 3HAHHS Ta yIPaBIIiH-
HsI MPOIIecaMy B MacIiTadi 1 HM, aie He BUKITFOUarOThCS
po3mipu Merie 100 HM, B oqHOMY a00 OLIbIIE BUMIipaXx,
KOJIM BBEJICHHS B /1110 PO3MIPHOTO €(eKTy NPUBOIAUTH JI0
MOXITUBOCTI HOBHX 3aCTOCYBaHb; BUKOPHUCTAHHS Biac-
THBOCTEH 00’€KTIB Yy HAHOMETPOBOMY MacmiTadi, sKi
BiJIPI3HSIOTBCA BiJl BIACTHMBOCTEH OKpEMHUX aTOMiB a0
MOJIEKYJT, & TAKOXK BiJI 00’ €MHHUX BIACTHBOCTEH PEYOBH-
HU, IO CKJIATAETHCS 3 X aTOMiB 200 MOJICKYI, IS
CTBOPEHHS KPAIUX MaTepiajiiB, IPUIAAIB, [0 Peatisy-
IOTH 111 BJJACTUBOCTI.
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IMocTanoBka mpodiaemu. MacmTaOHe BIIpoBa-
JUKEHHS HOBUX TEXHOJIOT1H 1 HaHOMarepialliB NpHu-
BeJIC HE TIJIbKU JI0 TEXHOJOTTYHUX 3MiH y IPOMHUCIIO-
BOCTI, CIJIbCBKOMY TOCITOZaPCTBI TOIIO, aJie 1 10 MeB-
HUX 3MiH cOLliaJbHUX BIIHOCHH Yy CycHiabcTBi. Tomy
BEJIbMHU aKTyalIbHOIO € 3a]ja4a BUSHAYCHHS [TO3UTHB-
HHUX 1 HETATUBHUX CTOPIH BIPOBAKCHHS HAHOTEX-
HOJIOT1#, YMOB PO3BUTKY LIMX TEXHOJOT1H B YKpaiHi.
OkpeMo cTOiTh 3aja4a MPOBEJICHHS aHali3y HOpMa-
THBHOT 0231 1 BU3HAYCHHS YMOB, SIKI MOTJIA O CTUMY-
JIOBATH MEPCIEKTUBHI poOOTH B HAmpsAMi HAHOTEX-
HOJIOT1H 1 JJOCHIUTH iX BIIJIMB Ha COIiaJIbHY cepy
CyCIUIBCTBA.

Merta pocaigzkennsi. [00BHa MeTa 1aHOT POOOTH
MOJISITA€ Y JTOCIHIJIKEHHI CY4acHUX TEHJEHIIH 1 Jocsr-
HEHb Yy PO3BUTKY HAHOTEXHOJIOTIHA B YKpaiHi 1 CBITI.
Takox HEOOXiTHO MPOAHAII3yBaTH MPOOIEMH i TIepe-
IIKOJTH, 1110 CTOATH Ha IISAXY PO3BUTKY LIUX TEXHOIOTIH.
JloaTkOBOIO METOKO POOOTH € JNOCIIKCHHS BILJIUBY
PO3BUTKY HAHOTEXHOJIOTiH Ha COIialibHy cepy KpaiHu.

0O06’ekT pocaimkennsa. O0’€KTOM J0CITIIKEHHS
€ 0COOJTMBOCTI Cy4aCHOTO CTaHy HAHOTEXHOJIOTIH, OIliH-
Ka MEPCIEeKTHUB 1X 3aCTOCYBAaHHS B YKpaiHi, TO3UTUBHUX
1 HeraTUBHUX CTOPiH BIPOBAKCHHS B IPOMHCIIOBICTh
1 cycriyibHe )KUATTA. Takoxk 00’ €KTOM € aHaJIi3 HOpMAaTHB-
HOT 0a3u pO3BUTKY HAHOTEXHOJOTIH, oI mpodieM
y CyCHiJIbCTBI, AKi KOTEPEHTHO BUHUKAIOTH y 3B’SI3KY
3 MOMIMPEHHSM ITIX TEXHOJIOTIH.

AHauni3 gocaizkeHb 3 NPoGjieMH PO3BUTKY Ha-
HOTEXHOJI0riii. 3Baykaloun Ha BEJIMKI OYiKyBaHHS Bif
HOBOTO TE€XHOJIOTIYHOTO YKJIaay, III0 HECYTh Y co0i iH-
HOBAIIIifHI TEXHOJIOTIi, Y HAYKOBIH JTEpaTypi € YNMaIIo
Mpailb, MPUCBIYECHUX JOCTIDKEHHAM IIiel ramysi. Cria
3a3HAYNTH, [0 HAIPSM PO3POOKH MOJNEKYISIPHUX TEX-
HOJIOTIiH 1 CTBOPEHHS MaTepialliB 3 3alpOrpaMOBAHUMHE
BIIACTUBOCTSIMHU PO3BUBAETHCS JACKIJIbKA JACCATUIITD.
CTpiMKHIi PO3BUTOK I[LOTO HAMPSMYy OCTAHHIM YacoM
MIPUBIB JI0 IHTEHCUBHUX JIOCITIKEHb HAYKOBIIIB TUTaHb
TEXHOJIOT1YHOTO 1 COI[iaJIbHOTO PO3BUTKY CYCHIIbCTBA
Ha OCHOBI HaHOTeXHONOTiH. TeopeTnuHi 1 MpaKTH4IHI
ACIIEKTH HAHOTEXHOJIOTIH Y CBOIX po0OTaxX pO3IIILIalm
Taki BueHi, 1k P. Anderson, T. Aoki, B. banadanos,
E. B. Bacrorun, Y. Cheng, C. I'maswes, J. David,
D. Guston, A. I. €ropos, H. Ko6asci, I B. Kopuuu,
A. B. KpameninnikoB, M. Liao, B. Jlyk’sHenp,
A. Maynard, T. Ohgi, B. B. Ilorocos, M. Roco,
S. Scheres, 1. CumonoB, M. Taylor, P. ®eiinman,
H. Yamamoto, b. A. Uymauenko, P. Wenz Ta iH. Y cBoix
poboTax Il HayKOBIli pO3MIISIAIOTH MUTAHHS, [TOB’s3aHi
i3 MOHATTSAM HAHOTEXHOJIOTIH, IX PO3BUTKOM, MPAKTHY-
HUM 3aCTOCYBaHHSIM, BIUIMBOM Ha collianbHy chepy. Aje
aHaJTi3 X HAyKOBHX Ipallb IM0Ka3aBs, 1o Hapa3i HeMae
€IMHOT TOUKH 30pY Ha Pi3Hi aCIIEKTH PO3BUTKY HAHOTEX-

HOJIOTiH, TAKOXK BIJICYTHS TeopeTHyHa 0a3a Moo COIli-
AJIBHOT OLIIHKK HAHOTEXHOJIOTIH 11X BIJIMBY Ha COIiab-
HUH nporpec.

Hamnoinaycrpist Ta ii TexHoJIOTi4YHi 0c001MBOCTI.
HanoTexHOMOTii € 0CHOBOO JIJIsl CTBOPEHHS Ta (PYHKIIi-
OHyBaHHs HaHOIHTYCTpil. HanoingycTpis [2] — e iHTe-
IPOBaHMI KOMILICKC BUPOOHMYUX, HAYKOBUX, OCBITHIX
1 (PiIHAHCOBHUX OpraHi3alii pi3HuX (OpM BIACHOCTI, AKi
3I1MCHIOIOTH LUIECTIPSIMOBAHY JiSUTbHICTB MO CTBOPEHHIO
THTEJIEKTYaJIbHOI Ta MTPOMHUCIIOBOT KOHKYPEHTOCIIPOMOXK-
HOT HAyKOMICTKOT IPOJIYKIIiT 3 BACOKUM PIBHEM J0/IaHOT
BapTOCTI 1 paHillie HeJOCSHKHUMHU TEXHIKO-€KOHOMIYHH-
MU ITOKa3HWKaMH, 3aCHOBaHUH Ha BHCOKOMY HayKOBO-
OCBITHBOMY IOTEHIIIANI JICPXKABH, IPOTPECUBHUX IPO-
PUBHHX 1 MDKAMCUUIUTIHAPHUX JOCHTIHKEHHSX, HAYKOBO
/i eKOHOMIYHO OOTPYHTOBAHOMY NPAKTUYHOMY BUKOPHC-
TaHHI HOBUX HETPAIUIIIHHAX BIACTHBOCTEH 1 (DyHKIIIO-
HaJILHUX MOXKJIMBOCTEH MaTepiaiiB i cucteM pizHOi ¢i-
3MKO-XIMIYHOT Ta 010JI0T1YHOT TPUPOIU HAHOPO3MIPHOTO
PIBHS, IO € IPOSBOM HaHOMAcIITaOHUX (akropis. o
HAHOIHIYCTpii MOXKHA BiAHECTH Ti BUPOOHUIITBA, MPO-
JYKITisl SKUX Ma€ BIACTHBOCTI, IO MOXYTh OyTH SIK
MaKpOCKOIIIYHAM IMPOSIBOM KBaHTOBHX 3aKOHOMipPHOC-
TEH, Tak 1 BHECKOM ITOBEPXHEBHUX aTOMiB HAHOUACTUHOK
B 3araJibHi BJIACTUBOCTI MarepialliB i CHCTEM.

HaHnotexHosorii Ta Hayka HaHOMATepiaaiB MarTh
MoTeHIia, o0 3a0e3MeunTH nepeBard B pisHUX 00-
JacTAX, TAKUX K CHHTE3 HOBUX MarepialliB 3 MOJIiriie-
HUMH BIIACTUBOCTSIMH, TEXHOJIOT1l BUPOOHHIITBA, iH(OP-
MaIliiiHi TEXHOJOTIi Ta eJeKTPOHIKa, EKOJIOTis Ta eHep-
ro30epeeHHs, HaHO010JI0Tis, MEIMYHI TeXHiKa, TPaH-
CIIOPT, CKOHOMIKA 1 T. 7. MaJloWMOBIPHO, 1110 € SKHICh
CErMEHT JIFOJCHKOTO JKUTTS 1 AISUIBHOCTI, B AKOMY Ha-
HOTEXHOJIIOTIi He MOXKYTh OyTH 3acTocoBaHuMH. HaHo-
TEXHOJIOTIT TakoX OyIyTh BILUIMBATH HA MCHXOJIOTIO
JIFOIICH, & TAKOXK 1X PO3YMIHHS CBITY, B SIKOMY BOHU KU~
BYTh (CIIPUHHATTS COLiaJIbHUX SBUMI, (PitocopchKux
MOTJISIAIB 1 eTHUHI MipKyBaHHs) [3; 4; 5]. 3a nanumu
aMepHKaHChKOro HaiioHaabHOTO IHCTUTYTY 370POB’S,
HaHOMEIUIIMHA BKIIFOYAE 3aCTOCYBaHHS HAHOTEXHOJIOT 1
B «JIy’Ke KOHKPETHUX MEIUYHUX BTPYUYaHHSIX HA MOJIE-
KyJSIpPHOMY PiBHi, TOOTO ISt JIIKyBaHHSI 3aXBOPIOBAHHS
1 BIZHOBJICHHS TOIIKOIKEHUX TKAHUH, TAKUX K KICTKH,
M’s131 1 HepBm» [7]. Di3uyHi 1 XiIMIYHI BJTaCTUBOCTI Ma-
TepiajiB CTAIOTh 30BCIM IHIIMMH, KOJIM KIJIbKICTh aTOMIB
MEBHUX arjoMepalliil 3Ha4HO 3HMXKYyeThCsl. HeBemmke
YHCIIO aTOMIB JJO3BOJIIE 32 PaXyHOK Pi3HOTO TO3UITIOHY-
BaHHS 1 BIICTaHI M) HUMH pPOOUTU JOMIHYHOUUMU (i-
3WYHI 1 XIMIYHI BIIacTUBOCTI 00’ ekTa [8; 9].

Ha mopiuniii 3ycTpidi AMEpHUKaHCHKOTO (i3HIHOTO
TOBAapHUCTBa, e B 1959 p., di3uk, naypear HobeniBcbkoi
npemii Pigapn @efiaMan 3BepHYB yBary HayKOBOTO CITiB-
TOBapUCTBA HAa MaiiOyTHI MOJKITHBOCTI CTBOPCHHS MaTe-
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piaiiB i IPUCTPOIB HA ATOMHOMY 200 MOJICKYJIIPHOMY
PiBHSX 1 B CBOT MPOMOBI BiH 3aKJIMKaB OCSTHYTH Liei
IHHOBAIIHUH NUIsX. Y Horo Jekii 3po0ieHo BHCHOBOK
«Ile Toii MUIAX PO3BUTKY, III0 HE MOXKE OyTH O01HICHUMY
[10; 11].

Hanouactunku. CyyacHa TeHJSHIIisI 0 MiHiaTo-
pu3ariii mokasaia, o pe4oBHHA MOKE MaTH 30BCIM HOBI
BIIACTUBOCTI, SIKIIO B3STH YK€ MaJICHbKY YaCTHHKY LIi€1
pedoBunu [1]. Tak, Hanpukiaz, BUSBUIOCH, 1110 HAHO-
YACTHHKHM JICIKAX MarepialiiB MaroTh JyXKe XOpOIIli Ka-
TaJIITUYHI Ta aAcOPOLilHI BIACTUBOCTI. [HIII MaTepianu
MOKa3yIOTh TUBOBMKHI ONTHUYHI BIACTUBOCTI, HalpH-
KJ1aJ1, HAITOHKI IDTIBKK OPTaHIYHUX MaTepialliB 3aCTOCO-
BYIOTb JiI1 BAPOOHUIITBA COHAYHMX Oarapeid. Taki 6ara-
pei 3HaUHO AemIeBITi i MOKYTh OyTH MEXaHIYHO THYYKHU-
MH. BiaeTbcst TOMOTTHCS B3a€MOJIIT IITYYHUX HAHOYAC-
THUHOK 3 IPUPOAHUMH 00’ €KTaMH HAHOPO3MIpiB — OiJTKa-
MU, HyKJIETHOBUMH KUCJIOTaMH Ta iH. PeTensHo oumie-
Hi HAHOYACTUHKU MOXXYTh CaMOBOYJIOBYBAaTHCS B TICBHI
cTpyktypu. Taka cTpyKTypa MICTHTh BIIOPSIAKOBaHI Ha-
HOYACTHHKH 1 TAKOX YacTO MPOSBIISE HE3BUYAIHI BiIac-
TUBOCTI. HaH000 €KTH MOMUIAIOTH HA 3 OCHOBHI KJIACH:
TPUBUMIPHI YaCTUHKH, ABOBUMIPHI 00 €KTHU Ta OIHO-
MipHi 00’ €KTH — BUCKEPH.

Camoopranizanisi HaHoyacTuHOK. OHe 3 Haii-
BKJIMBIIIUX TUTaHb, IO CTOATH MIEPET HAHOTEXHOJIOT -
€10, — K 3MYCHTH MOJICKYJIH IPYyITyBaTUCS TIEBHUM CIIO-
co0OM, CaMOOPTaHi30BYBAaTHCS, III00 Y pe3yIIbTaTi OTPH-
Mary HOBI Marepianu abo npuctpoi [3]. Liero mpooie-
MOIO 3aiiMa€eThCs CynpaMoJIeKynsipHa XiMisl. Bona BuBuae
HE OKpeMi MOJIEKYJTH, a B3a€MOJIii Mi’K MOJICKYJIaMH, SIKi,
Oyay4u OpraHi30BaHUMU IEBHUM CIIOCOOOM, MOXYTh
JiaTé HOBi peuoBruHU. OOHAIIOE T€, IO B IPUPO/I i ICHO
ICHYIOTb TOJTIOHI CHCTEMH 1 3IIHCHIOFOTHCS TIOAI0H1 TIPO-
niecu. Tak, BijjoMi 6i0moMiMepH, 31aTHI OpraHi30ByBaTH-
cs1 B 0coOnMuBi CTpyKTypu. O/IMH 13 MPUKIAIIB — OIKH,
SIK1 HE TUTBKH MOXKYTbh 3TrOPTaTUCS B TIOOYISIpHY (hopMmY,
a i yTBOPIOBaTH KOMILICKCH — CTPYKTYPH, IO BKJIIOYA-
I0Th KiJIbKa MOJIEKYN mpoTeiHiB (0inkiB). Bixe icHye
METOJI CHHTE3Y, SIKHH BUKOPUCTOBYE CIeIM(iuHi Biac-
tuBocti Mmonekymu JJHK.

IIpobnema yrBopenns arnomeparis. Hanouactun-
KH MaroTh OJHY BIIaCTHBICTb, IKa Ty)Ke 3aBaKa€ iX BHU-
KOPHCTaHHIO. BOHH MOXXYTh YTBOPIOBAaTH arjioMeparH,
TOOTO 37TUNaTucs ofauH 3 ogHuM [3]. OCcKiabKH HaHOUAC-
THUHKH € TIEPCICKTUBHUMH B TaTy3sSX BHPOOHUIITBA Ke-
pamiku, MeTalyprii, 1o MpodiieMy HEOOX1THO BUPIIIIY-
Batu. OJIHE 3 MOXIIUBUX PIllICHb — BUKOPUCTAHHS PEUO-
BHH — JIMCIICPCAHTIB, HEPOSYMHHUX Y BOJII.

KopoTtka icropist HanoTexnousorii. barbkom Ha-
HOTEXHOJOT1i MOKHA BBa)KaTH Tpeubkoro ¢imocoda
Jemoxkpira [4]. biussko 400 p. 10 H. €. BiH ymepiie
IUTSL ONTUCY HAHMEHIIOi YaCTKU PEYOBHUHU I0YaB BU-

KOPHCTOBYBATH CJIIOBO «aTOM» (3 TPEIBKOI — «HEIo-
JUITBHUNY ).

1905 pik. lIseitnapeskuii ¢izux Ansbept Eit-
HINTEHH OMmyOIiKyBaB MpaIlto, B sIKild JOBOAMB, 1110 Be-
JMYUHA MOJICKYJIH ITyKPY CTAHOBHTH IPUOIH3HO | Ha-
HOMETD.

1931 pik. Himenpki ¢izukn Makc Knomr i Epaer
Pycka cTBOpMIN €NEKTPOHHII MIKPOCKOII, IO BIIEPIIE
JI03BOJIUB JIOCTI/KYyBAaTH HAHOOO €KTH.

1959 pik. Amepukancbkuii Qizuk Puuapn delinman
yrepiie onyOoiKyBaB Mpallto, y sKii OLiHIOBAIKCS Tep-
CIIEKTHBH MiHiaTIOpHU3allii.

1968 pik. Ansdpen Yo i [xon Aptyp, criBpoOiT-
HUKJ HayKOBOTO ITiIPO3/LTy aMepUKaHCHKOT KOMIaHii
Bell, po3pobunu TeopeTH4HI OCHOBH HaHOTEXHOJOTI1
pu 0OpOOII MOBEPXOHb.

1974 pik. Snoucekuii ¢izuk Hopio TaHiryui BBiB
y HayKOBHH 00Ir CJI0OBO «HAHOTEXHOJIOTID» (B1J FpeLbKO-
TO CIIOBA «HAHOCY), SIKAM 3alPONIOHYBAB Ha3MBATH Me-
XaHI3MH, PO3MIpPOM MEHIII 33 OJJMH MIKPOH.

1981 pik. Himenski ¢izuxu I'epn binnir i I'enpix
Popep cTBOpmIIM MIKpOCKOIL, 3IaTHU# TTOKa3yBaTH OKpe-
Mi aTOMH.

1985 pik. Amepukanceki ¢izuku Pobept Kep, 'a-
ponba Kpoto i Puyapn Cmaiini cTBOPHIIM TEXHOJIOTIIO,
10 JT03BOJISIE TOYHO BUMIPIOBATH MPEIMETH JTiaMETPOM
B OJIIH HAHOMETD.

1986 pik. HanoTexHOIOTIS CTaja BiZIoMa ITUPOKOMY
3aranosi. Dytypomnor Epk Jlpekciep omy0miKyBaB KHH-
Ty, B sIKilf mepenbayas, 1110 HAHOTEXHOJIOT1s He3a0apoM
[TOYHE aKTUBHO PO3BHBATHCSI.

1989 pik. [lonanen Eitrnep, criBpoOITHUK KOMIaHIT
IBM, BukaB Ha3By CBOE€T (pipMU aTOMaMU KCEHOHY.

1998 pik. ['ommanacekuit Gizuk Ces Jlekkep cTBOpHB
TPaH3UCTOP HAa OCHOBI HAHOTEXHOJIOTIH.

1999 pik. AmepukaHchki ¢isuxku xeiimc Typ
1 Mapko Pin Bu3Haumim, mo okpema MOJIeKyJa 3/1aTHa
MTOBOJUTHUCS TaK CaMO, SIK MOJICKYIISIPHI JIAHITFOXKKH.

2000 pik. Anminicrpanist CIIA nigrpumana Hario-
HaJbHY iHIIIaTUBY B raiy3i HaHoTexHouorii (National
Nanotechnology Initiative, NNI). HanotexHos0T14HI
JOCTIKEHHSI OfIepKalii iepkaBHe pinaHcyBaHH. 3 e-
JIepajbHOTO OFO/KETY OyIo BuaisieHo S00 MiTH goapis.
YV 2002 p. cyma acurHyBasb Oyiia 30ibIeHa 10 604 MITH
JIoJ1apiB.

2003 pik. Konrpec CILIA npuitHsiB aKT JOCIiKSHb
1 po3BuTKy HaHoTexHojyorid y XXI cromitri (PL 108-
153). Haomi Xanac, I>xennidep Bect, Peeka Jlpesexk,
i Penara Ilackyanin B YHiBepcureTi Paiica po3poOuim
30JI0TI HAHOOOOJIOHKH, SIK1 TIPY BiIOBITHUX «HACTPOFO-
BaHHAX» PO3MIpiB JJIs MOIIMHAHHS 1H(QpauepBOHOTO
cBiTIIA citykarh miarpopMaMu Uit KOMIIEKCHOTO BH-
SIBIICHHS, TIaTHOCTHKH Ta JIKyBaHHS paKy rpyneit 6e3
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Xipyprignoi 6io1ncii, XipypriYHOTO BTpYYaHHs, PyHHIB-
HOTO BUIIPOMIHIOBaHHSA ab0 XimioTeparrii.

2004 pik. €pporneiicbka Komicis yxBanuiaa KOMIOHi-
Ke «CBpoIielichbKa CTparerisi 3 HAaHOTEXHOJIOTIHY, B SIKO-
My MPOIOHYETHCS IHCTUTYIIOHATI3aLlid €BPONEHCHKOL
HaHOHAyKH 1 HAHOTexXHOOTii. KopouiBchke TOBapHUCTBO
BenukoOpuranii 1 KoposiBcbka iH)XXEHEpHaA aKaaeMis
oIyOJTiKyBaja TOCHiKCHHS «HAHOHAYKH Ta HAHOTEXHO-
JIOTi1: MOKITUBOCTI Ta HEBU3HAYCHOCT1».

2004 pik. B yniBepcureti Onbdani SUNY Oyia 3a-
myIIeHa nepia ocBitTHs nporpama B Crionydyenux [llta-
Tax Ha PiBHI KOJEIKYy B 00JacTi HAHOTEXHOJIOTIH, KO-
JIeJK HAHOPO3MIPHUX HAyK 1 TEXHIKH.

2005 pik. Epix Yiudpi i [Ton Poremynn 3 Kamidop-
Hi{CBKOTO TEXHOJIOTIYHOTO IHCTUTYTY PO3pOOHIH TeOopii
JUIsL peanizanii oounciens Ha ocHoBi JIHK i meronis
«aJITOPUTMIYHOT CaMO300pPKU», B SIKUX OOYHCICHHS
€ BOyZJOBaHUMH B IIPOLIECi pOCTY HAHOKPUCTAIIB.

2006 pik. xeitme Typ i iioro koyiern B YHIBepCH-
teTi Paiica cTBopriIr HAaHOPO3MIpHUIT (eHINICH eTiHiTe-
HOBHUH 3 aJlKIHITBHUMH OCSIMH 1 HOTHpMa C(hepUIHUMU
¢dyrepernamu C60. BignmoBiiHO 10 MMiIBUIIICHHS TEMIIC-
paTypH «HaHOABTOY ITEPEMIIIANIOCS Ha 30JI0Til MOBEPX-
Hi B pe3ynsrari 00epTiB Komic ((pynepeHiB), K i B 3BU-
gaiiHoMy aBTOMOOiNi. [lpm TemmepaTypax BUIIe
300°C BiH pyxaBcsl 3aHaATO IIBUJIKO JUIA XIMIKiB, 11100
BiJICJIITKOBYBaTH HOTO.

2007 pik. Amxena bemuep i 11 kosern 3 Maccauycer-
CBKOTO TEXHOJIOTIYHOTO IHCTUTYTY MOOYIyBaJH JIiTii-
10HHUH aKyMyJISITOP Ha OCHOBI 3araJIbHOTO TUITY BIpYCY,
KWW € Oe3MeUHUM IS JTFOJMHN, BUKOPHCTOBY€E HEHO-
poruii Ta eKoJoTiYHO Oe3neynuii mpouec. barapei MaroTh
TaKy caMy IOTY)KHICTb 1 GHEpreTHYHY €(EKTUBHICTb, SIK
1 aKyMyIISITOPH, II0 BUKOPUCTOBYIOTHCS JIISI KUBIICHHS
riOpUIHUX aBTOMOO1ITIB.

2008 pix. HanpyxoBana nepima odgiriiina crpareris
NNI 3 HaHOTEXHOJIOT1#, SIKI OB’ s13aH] 3 HABKOJIMIIHIM
CEepeIOBHIIEM, 3I0POB’SIM Ta OE3MEKOIO.

20092010 poku. Heiinpian CemaH i ioro xoyieru
3 Hpro-MOpKChKOro yHiBEpCHTETY CTBOPHIIH KilbKa
JIHK-moaiOHuX poOOTIB 171 CKJIAAaHHS HAHOPO3MIPHUX
npucTpoiB. OOuH 13 HUX NPU3HAYCHUH AJIS MPOIECY
crBopenns 3D crpykrypu JJHK 3 Bukopucranusm cun-
TETUYHHUX TocaiioBHOCcTeH kpucTaniB JIHK, sxi MmoxxkHa
3amporpaMyBaTH Ha caMo30iplli 38 TIOTIOMOTOO «JIAMTKUX
KIiHIIIB» 1 pO3MIlIEHHS B 3aJJaHOMY TOPSJKY. Takox
Seeman ctBopuB (pazom 3 Koieramu i3 HaHKiHCEKOTO
yHiBepcuteTy Kurato) «cxnagansny minito JHK». 3a 1o
poboty Seeman pazom 3 Kavli orpumMaB npemiro B ray-
31 HaHOHayKkH 3a 2010 pik.

2010 pix. IBM BukopucTana KpeMHI€BUH HaKOHEU-
HUK JUTSI BAMIPIOBAHHSI PO3MIPIB Y JICKiTbka HAHOMETPIB
(32 aHAJIOTIEIO 3 TEXHOJIOTIEI0 SNEKTPOHHUX MIKPOCKO-

MiB) JUIs BIIOKPEMJICHHS YaCTHHOK BiJI MaTepiany Iij-
KJIaJK1, 1100 CTBOPUTH TIOBHY HaHOpo3MipHY 3D pe-
Tbe(HY KapTy CBITY po3MipoM B 1 MIiJTiOHHY YacTKy
KpHcTay coii 3a 2 XBunuHH i 23 cexyHn. Lle nocaraen-
HS IPOZIEMOHCTPYBAJIO MOTY>KHY METOJOJIOTIIO 1Sl CTBO-
PEHHSI HAHOCTPYKTYD 1 CTPYKTYP, K1 € MCHITUMH 15 HM
IpU 3HAYHO MEHIIIH BapTOCTI 1 CKJIAAHOCTI.

2011 pik. OHoBneHa odiriitHa cTpateris NNI 3 Ha-
HOTEXHOJIOT1M, IKi TIOB’513aH1 3 HABKOJIHMIITHIM CepeIOBH-
1IeM, 310poB’ M Ta Oe3nexoro. LlpoMy nepeayBaio mm-
poke 00roBOpeHHS MpoOJieM Ha MyOIiYHUX CeMiHapax
Ta OHJIAH Aiajiorax i3 3aliKaBJIeHUMHU CTOPOHAMHU.

2012 pik. Y pamkax NNI 3amymieHo e JBi iHimia-
TuBU — Hanocencopu Ta [HppacTpykTypa HaHOTEXHO-
JIOT1YHHX 3HAaHb, B PE3YJIBTATI 4OTO iX 3arajibHa KUIbKICTb
3pocia J10 '’ STH.

2013 pix. NNI mounHae 4eproBuii payHj cTpareriu-
HOTO IDTaHyBaHH; fociqauku y CreHdopai po3pooito-
I0Th NIEPIINI KOMII'I0Tep Ha BYIJICIIEBUX HAHOTPYOKax.

2014 pix. NNI Bumyckae OHOBJIEHY BEpCito cTpare-
TIYHOTO TUTaHYy.

V Ham yac BiiOyBa€eTbCs TABUHHE 3POCTaHHS KiJlb-
KOCTI pO3p000OK HAaHOTEXHOJOTIYHHX BUPOOIB y BCIX
PO3BHHEHHX KpaiHaX CBITY.

HO3UTHUBHI TA HETATUBHI CTOPOHHU
HAHOTEXHOJIOI'TH

Ilo3uTHBHI cTOPOHN: (i3UKH 3 YHIBEPCUTETY IITA-
Ty JDKOPIUKist po3pOOIIIN HAHOABUTYH, SIKAN TIPAITIOe
Ha XIMIYHOMY nanbHoMY. XiMiKkH 3 yHiBepcuTety Enin-
Oypra CTBOPWIIN POTaKCaH — MOJICKYJLSIPHY MAIIIMHY, KA
JIO3BOJISIE «OOIMTH» APYrUid 3aKOH TEPMOJMHAMIKH.
CrenianicTu 3 amepukaHchkoi maboparopii bemna ta
3 HIMEIIBKOTO IHCTUTYTY KoJIoifiB Makca Ilianka po3-
poOMIM CBOEPIAHUN «MOJIEKYIIpHUNA M’s13». HoBiTHI
TEXHOJIOT1T O0ILSIIOTH IOL0IAaTH HOBI ¥ [IOKHU 1110 HEBU-
JiKOBHI XBOpoOH [5]. HecTpuMHO pO3BUBAIOTHCS HAYKO-
Bi i71e1 «HaHOIKi». HaHOTeXHOMOT11 HaJal0Th Xap4OBH-
KaM YHIKaJIbHI MOXKIIUBOCTI 3 TOTAJIbHOTO MOHITOPHUHTY
y peaslbHOMY 4aci SKOCTi Ta Oe3MeKu mpoayKTiB. Bin-
BEPTOro yapy HaHOTEXHOJIOT1] MOXKYTb 3aBaTH 1HY-
cTpii MuitHux 3aco0iB. [losBa HOBUX, CTIMKUX 10 3a-
OpyaHEHb Ta YIIKOKEHb, MaTepiajliB, 3MEHIIUTh MO-
TpeOy B HUX.

Hanorexnonorii 703BOIATh HATIIUTH 1HTEIEKTOM
HaW3BUUHIII npeaMeTu nodyty. Jltoau HOCUTUMYTh
OJISIT, SIKMI 3MIHFOE KOJIip, OOMIHFOBATUMYTHCS BI3UTIB-
KaMH 3 HAaHECEHOI0 Ha HUX BiJICOPEKIaMOI0, TepeiaBa-
THMYTh CBOT €MOIIil 3a JIOITIOMOTOK0 IMIUTAHTATIB, IO
BioOpakaroTh HACTPii. JKiHKH MIITyBaTUMyThCS COO0I0
y KOMIT IOT€PU30BaHUX J3€pKaiax, KOTpi KOpUTyBaTH-
MYTb 300pakeHHS JIO 1/1eaIbHOTO, & HA HITTAX MaTHMYTh
MaHIKIOp 13 3aIPOrpaMOBaHUM KOJIOPOM.
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CBiT MallOyTHHOTO OyJie PI3HOOAPBHUM, HACHUCHUM
JKUTTAM. BiH nepeiine Ha HaCTynHUI piBeHb, e 6arato
cy4JacHuX npoOieM OyayTh pO3B’s3aHi 32 JOIIOMOTOIO
HAHOTEXHOJOTIH.

HeraTtuBni croponn: 1987 poxy amepuKaHChKHIA
BueHnit Epik [lepkcenep BUCYHYB TEOPIIO «CipOTo CIH3Y».
3a oro MpOrHO30M, Y MaiOyTHROMY 3’SIBIISITHCS HAHO-
po6oTH 3aBOUIBILKYU 3 OaKTepito, 31aTHI CaMOCTIIHO
KOMITOHYBAaTH MOJICKYJIM B TIEBHUX KOMOiHallisX. Buxin
TaKHX CUCTEM 3 Jay — karactpoga. CaMoBiITBOPIOKOYI
po0OTH B pa3i mporpamMHOro 30010 MOYHYTh MPOIYKyBa-
TH HOBI i HOBI opraHi3mu, Oepyuu 3a MaTepiai ycro
JNOCTYIHY OioMacy. BHacliiok HaHOXaoCy IUIaHETY
BKPHE OJHOPIIHUIA AP JIUIKUX SIEMEHTIB.

[I1e oHa 1IOKYIOYa OIlIHKA MEPCIIEKTHB HAHOTEXHO-
JIOTiH Yy TOMY, IO BUKOPUCTAHHS HAHOPOOOTIB y MeITH-
IIMHI CTaHE [TOYaTKOM MEPEXO/TY JIFOMHU 3 €BOJIIOLIHHO-
6ionoriunoi popmu Homo Sapiens y TexHosoriuny ic-
TOTY, III0 cama PO3BHBa€ThCsl, — Nano Sapiens. Pozymae
OioJyoriuHe XKUTTS Ha 3eMJT 3aBEPIIUTh CBIi €BOJIIOIIIH-
HUH eTan 1 Ha/lalli pO3BUBATHMETHCS B HaHOPOPMI, 32
3aKOHAMHU camoperylsii. MoKIIMBOCTI HAHOPOOOTIB,
a TAKOXX HEJOBEPIICHICTD JFOACHKOTO TiJIa MPUBEAYTh 10
fioro paaukansHO1 «1epedynoBu». Nano Sapiens OyayTh
Habararo MPUCTOCOBAHINIMMH JI0 )KUTTS. Y HHUX He Oyze
CTaTi, CTaTeBOro PO3MHOXKEHHS, iHCTUHKTIB. IM He mo-
TpiOHi OyayTh CHOTOIHINIHI TEXHIUHI MPUCTOCYBAHHS —
YacTHHA 3 HUX OyJe IHTeTpOBaHa B 1XHI OpTraHi3MH.
CrinpHe y Nano Sapiens i JIFOMHHH JIAIIE OHE — 3/1aT-
HICTh MUCIHUTHU. Y TIEPCIEKTUBI «JIOICTBO», IO Oye
cKkJIajarucs 3 iHAuBiNiB Nano Sapiens, iHTErpyrOUUCh Ha
iHpopMamiitHOMy piBHI, 3UNIETBCS B €IMHY 0COOMC-
TicTb — Megasapiens, «IJIOTh» SKOi MOXKe OyTH 3arajaom
HE BU3HAYCHA y MPOCTOPI.

Takox MpoOIEeMOI0 € CKIIAAHICTh PO3POOICHHS Ha-
HOPEYOBHH, MA€ThCA Ha yBasi Te, 110 iXHill BIUIUB Oy/e
3aJIe’KaTh OUIBII HIXK MPOCTO Bia XiMii, OJHA TITBKH
MIKPOCKOIIIYHA BEIMYNHA HAHOYACTHHOK MOXKE JT03BO-
JISITU 1M JIETTIIEC IPOHUKATHU i BPaXKaTH JIFOICHKI OpraHy,
a TOW (paKT, 0 PEYOBUHU HAHOMACIITA0y MOXKYTh MaTH
Ha/I3BUYAHHI BIaCTUBOCTI, KOTPI HE Y3TOMKYIOTHCS i3
IIPONHUCHUMMY (Pi3HKOIO Ta XIMi€I0, — MOXKE SIBJISITH CO-
000 TIOTEHINIHY 3arpo3y. Y TOH 4ac K ypsi1 i mpoMHC-
JIOBICTh BKJIQJIAIOTh MIBSPIN Y T€, MO0 OIBUAKO Ha-
JKUBATH KaIiTajl HAa TOPrOBEIbHOMY MOTEHIAJi HAaHO-
TEXHOJIOT11, BUSIBJISITH W aHaJTi3yBaTH MOTESHIIIHHI 3arpo-
37 BUIA€THCS MAIOLIKABUM, TOMY JTOCTiTHIKH HE BIICB-
HEHI y TOMY, K O€3Ie4HO MPAIIOBATH i3 HOBUMH HaHO-
pEYOBHHAMH, & HAHOKOMITaH1sIM HEB1JIOMO MTOBHICTIO, SIK
CTBOpIOBATH O€3IeYHy MPOMYKIIi0, I CYCIUIbHA JOBipa
JI0 11i€T HOBOT TEXHOJIOT1] pU3HKy€e OyTH MiJipPBaHOIO.

Jep:xaBHa HiIb0Ba HAYKOBO-TEXHIYHA Mporpama.
Kpokom Brmepen y po3BHTKY CyYaCHHX TEXHOJOTIH

B YKkpaiHi Oyno 3arBepmkenHs y 2009 p. Konmenirii
Jlep>kaBHOI [IJIbOBOT HAYKOBO-TEXHIUHOI Mporpamu «Ha-
HOTEXHOJIOT11 Ta HaHoMaTepianm» Ha 2010-2014 poxw,
sKa Ma€ Ha METI CTBOPEHHS Cy4acHOT HaHOIHAYCTpii
B YkpaiHi. Lls nporpama nependayae miaTpuMKy aepka-
BU y (OopMyBaHHI iHGPACTPYKTYpH ISl MPOBEACHHS
edexTrBHUX (QyHIaAMEHTAIBHUX JIOCIIIKECHb Y HAHOTEX -
HOJIOTISX, KOOPIUHAIIIFO POOIT 31 CTBOPEHHS 1 3aCTOCY-
BaHHS HAHOTEXHOJIOTi Ta HaHOMAaTepiajiB, a TaKOX
PpO3pOOICHHS HOBUX MIJAXOMIB JIO MATOTOBKH KBaidi-
KOBaHHX CICIIaNiCTIB 3 MUTaHb PO3B’sI3aHHS HAYKOBHX,
TEXHOJIOTIYHUX 1 BUPOOHHUYHUX MPOOIEM HAaHOTEXHOJIO-
riit. Mertoro [Iporpamu € CTBOPEHHS HAHOTHTY CTPii TS~
XOM 3a0e3IeueHHs PO3BUTKY ii IIPOMHUCIOBO-TEXHOJIO-
rigyxoi iHppacTpyKTypH, BUKOPUCTAHHS PE3yIbTATIB
(yHIaMEHTANBHUX Ta TPUKIATHAX IOCHTIKCHb.
OcHOBHUMH 3aBIaHHAMHE [Iporpamu €: mpoBeICHHS
(hyHIaMeHTaIbHUX JOCHTIIKEHb 3 METOK PO3POOTICHHS
Ta yIOCKOHAJICHHSI HAaHOTEXHOJOTi#, CTBOPEHHS Ha-
HOCHCTEM, HAHOCTPYKTYD, HOBITHBOI €IEMEHTHOI 0a3u
HAHOCGJEKTPOHIKU 1 HAHO(OTOHIKU Ta BUTOTOBJICHHS
HaHOMAaTepialiB; CTBOPEHHS: TEXHOJIOTIYHOT CHCTEMH
BHTOTOBJICHHSI HAHOMATepialiB, HAHOCTPYKTYP Ta MpHU-
7a/iB; TPOMHCIOBO-TEXHOJIOTIUHOI IHPPACTPYKTYpH
HAHOIH/YCTpil; HOBITHBOI €JIEMEHTHOI 0a3H Il BUTOTOB-
JICHHSI TIPIJIAJIIB TEParepIioBOTO iarna3oHy, 00a THaHHS
HUISXOM BIPOBAHKEHHSI HAHOCTPYKTYP Ha OCHOBI Tpa-
JIIIHHIX HAITIBITPOBITHUKIB; PO3pOOICHHS: HAHOTEXHO-
JIOT1H JUTs KaTasi3y; A0 CHTiTHO-POMHCIIOBUX TEXHOJIOTIH
BUTOTOBJICHHSI HAHOMIOPOIIKiB, HAHOMATEPiaiB, a TAKOXK
(hyHKITIOHATBHUX KOHCOJIIJIOBAHNX HAHOMATEpiaiB 1 Ha-
HOMAaTepiaiiB 3 aMOP(PHO-HAHOKPHUCTATIYHOK CTPYKTY-
POI0, KOHCTPYKIIITHUX HAHOCTPYKTYPOBAaHUX MaTepiaiB
3 TPAJIEHTHAM Ta 00’ €MHHAM 3MIITHEHHSIM, HAaHOTUCTIEPC-
HUX 1 HAHOCTPYKTYPOBAaHUX JIFOMIHECIICHTHHX Ta CIIHH-
TWIALIHAX MaTepialliB; HAHOTEXHOJIOTi BUTOTOBJICHHS
JIETKUX, MIIIHAX 1 KOPO3IHHOCTINKMX KOHCTPYKI[IHHUX
MarepiaiB sl MAITUHOOYAYBaHHS Ta aepOKOCMIUHOT
TEXHIKHU, 3aXUCHUX MOKPUTTIB PI3HOMAHITHUX KOHCTPYK-
i, HaHO(OTOKATAII3aTOPIB, HAHOCOPOCHTIB 1 HaHO-
MOPUCTUX MaTepiaiiB, eHepPro30epirarouyux MPUCTPOiB
3 ypaxyBaHHSIM JIOCSTHEHb ONTOENEKTPOHIKU Ta (oTOo-
BOJILTATKH; KOJIOTTHUX HAaHOTEXHOJIOT1 BUTOTOBJICHHS
HaHOMAarepialiB pi3HOTo (PYHKI[IOHATBHOTO MPU3HAYCH-
Hsl; ONITHYHUX JKepesl BUIIPOMIHIOBAaHHS (J1a3epH 1 CBIT-
JIONi0AM) Ha OCHOBI HAHOCGJIEKTPOHHUX CTPYKTYP; METO-
IiB BUTOTOBJICHHSI arapaTypy IS JIarHOCTHKH 1 CEpTH-
(ikawii HaHOMAaTepiaNiB Ta IPUJIA/IiB; HAHOKOHCTPYKIIii,
10 BUKOPUCTOBYIOTHCSI JJIs1 MiJIBUIIEHHS €(hDeKTUBHOCTI
010JIOTIYHO aKTUBHUX PEUOBHH; TOPSIKY MPOBEICHHS
OLIIHKH BILTUBY HAaHOTEXHOJIOT1H Ta HaHOMAaTepialiB Ha
JFOJIHY 1 HABKOJIMIITHE MPUPOJIHE CEPEIIOBUITE; BHBYCH-
Hs1 TUTAHHS 1110/10 BIUTMBY HAHOMaTepialiiB Ha 010I0T149Hi
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00’ €KTH; YTBOPECHHS: IIEHTPY cepTrdikaiii HaHoMarepi-
aTiB, HAHOCTPYKTYP Ta MPHJIA/IB; Y BUIIUX HABYATIbHUX
3aKJiaJax HayKOBO-HaBUAJIBHUX IIEHTPIB MiJATOTOBKH Ta
MiBUINEHHS KBamidikamii GaxiBIiiB raimy3i HAHOTEXHO-
JIOTiH Ta BUTOTOBIICHHS] HAHOMATEPialliB.

VYpsix i cycninbcTBO YKpaiHM PO3yMiIOTh BHCOKY
3HAYUMICTh PO3BHTKY HAHOTEXHOJIOTIH JUIS JIEpPIKaBH,
tomy y 2014 p. OyB npuiinaruii 3akon Ykpainu «IIpo
NpIOPUTETHI HANPSIMH 1HHOBAIIHHOI JisSIBHOCTI
B YKpaiHi», B SKOMY Y cT. 4 CTpareriufi nIpiopuTeTHI
HarpsiIMU iHHOBaMIHOI AisuibHOCTI Ha 2011-2021 pokn
y 1. 3 3a3HA4YCHO: OCBOEHHS HOBUX TEXHOJIOTiH BU-
pOoOHHIITBA MaTepiaiiB, iX oOpoOIeHHS 1 3’€THAHHS,
CTBOPEHHS 1HAYCTPii HaHOMAaTepialiB Ta HAHOTEXHO-
noriit [12].

CTAH TA NEPCIHEKTUBU PO3BUTKY
JOCJIIAKEHDb ¥ TAJY3l HAHOCUCTEM
I HAHOMATEPIAJIIB B YKPATHI

14 ciuns 2015 p. BigOynocs 3aciganus [Ipe3umii
HAH VYkpainu, nizg yac sikoro 0yino po3misiHyTO NUTaH-
HS [[OJI0 CTaHy Ta MEePCIEKTUB PO3BUTKY JOCIIKECHb
y rajy3i HaHOCHCTEM 1 HaHOMarepiaiiB B Ykpaini. Po3-
DI IANUCS Pe3yNIbTaTH BUKOHAHHS JleprkaBHOT LITBOBOT
HayKOBO-TeXHIUHOI mporpamu «HaHoTexHomorii Ta
HaHOMaTepiaJm» Ta IMIJTHOBOI KOMIIJICKCHOT TPOrpaMu
dbynnamenTanbHux gocaimpkenb HAH Yikpainu «DyH-
JaMEHTAJIbHI MPOOJIEMH HAHOCTPYKTYPHUX CHCTEM,
HaHOMaTepiaiaiB, HAHOTEXHOJOTIH» [6]. Bine-npesu-
nent HAH VYkpainu akanemik A.T. HaymoBeup 3a3Ha-
YUB, 10 3aBJSKM BUKOHAHHIO MIPOTpaM OTPUMAHO Ba-
TOMI pPe3yJIbTaTH, SKI CIPUSUTH peali3allil HU3Ku Ha-
MPSIMiB PO3BUTKY HAYKH i TEXHIKH. 3arajioM IPOTATOM
2010-2014 pp. B pamkax 000X nporpam 0yno BUKOHAHO
240 MpoeKTIB 3a TAKUMH HampsiMaMu, sk (izuka Ha-
HOCTPYKTYP, TEXHOJIOTI] HaMiBIPOBITHUKOBUX HAHO-
CTPYKTYp, MaTepiaJo3HAaBCTBO, M1arHOCTUKA HAHO-
CTPYKTYP, 3a0e3TeueHHs PO3BUTKY HAHOTHYCTpii, Oi0-
TEXHOJIOTIi Ta 6i0HaHOCHUCTEMH. JJOCATHYTO i BUIIICH-
HSl XapaKTEPUCTUK METAJIiB Ta Pi3HUX BHUJIIB MOKPUTTS
JUTSI 3aCTOCYBaHHS B a8pPOKOCMIUHIN, MATMHOOY/IIBHIH,
00OpOHHIN Ta IHITUX TaTy3sX.

BaxiuBuMu € HAHOPO3POOKHU IJIsI CHEPTETUKH —
OZIepKaHO PE3YIABTATH IS 3aCTOCYBAHHS y BUPOOHHIITBI
JITIEBUX aKyMYJIATOPIB HOBOTO ITOKOJIIHHSI, B IPUCTPOSX
JUTst 30epiraHHs eHeprii, OXOPOHM JOBKUUIS Ta CUCTEM
MIePETBOPEHHS COHSYHOT eHeprii. Po3pobieHo edexTrB-
HY TEXHOJIOTIO OJlepyKaHHs rpadeHy 3 Pi3HUM CTYIICHEM
OKHCHEHHS 32 BiJICYyTHOCTI arpeCUBHUX CEPEOBUIILI.
HoBi HaHOO10TEXHOIOT1YHI PO3POOKH 3aKIaJAF0Th OCHO-
BH JUJIS1 JIIKYBAHHS CEPUEBO-CYIMHHUX, 1HOEKIIHHIX
3aXBOPIOBaHb, 3NIOSKICHUX MyXJIUH, A1a0eTy Ta aBTOIMYH-
HUX 3aXBOPIOBaHb, OPYIIEHb MiHEPAIBHOTO OOMIHY,
XBOPOO OTIOPHO-PYXOBOTO alrapaTy Ta CTBOPEHHS e(eK-

THUBHUX 1 ICNIEBUX PO UIAKTUIHUX MPETaparis 1 JTIKiB.
Tak, po3po0OiieHO Mpemnapar HAHOJUCIIEPCHOTO KPeMHe-
3eMy «CHIIKC», TEXHOJIOTs Ofiep>KaHHs KOMIIO3UTY Ha-
HO3alTi3a 3 aCKOPOIHOBOIO KHCJIOTOO, IO 3a0e3neuye
CHJIBHIIIMKA MTPOTHAHEMIYHUHN e(EeKT MOPIBHIHO 3 Ha-
HO3aJ1i30M, BIIPOBA/KCHO B MEAMYHY MPAKTUKY HAHO-
npemnapar «Jliminy. Briepiie B Ykpaini po3po0OiieHa Tex-
HOJIOTisSl OTPUMAaHHSI BUCOKOOITKOBOTO XapyoBOTO IIPO-
JOYKTY CHENiaJbHOTO JIETUYHOTO MPU3HAYCHHS AJIS 3a-
CTOCYBAHHSI IPH BAXKHX (pOopMax 3aXxBopioBaHb. CHHTE-
30BaHO Ta JOCIIHKEHO HAHOMATEPiaIH ISl BUKOPHCTAH-
HS y CIIbCBKOMY IOCTIOZApCTBi i exosnorii. Hanpuknan,
BHUKOPHUCTAHHS JIIMOCOMAIBHOT (hopMu mpenapariB 1ist
3aXHCTY 1 PEryIsTOPiB POCTY POCIUH CKOPOUYE iX BHU-
Tpatu Ha 25—70%, 3HIXKY€ BapTiCTh 0OPOOKH Ta MiABHU-
mrye BpoxaiHicTs Ha 10%. B ramysi giarHocTuku pos-
pOOJICHO METOIM JiarHOCTHKHU CTPYKTYpPHO-MOPQOI0-
TiYHUX, ppaKkTaNIbHUX, TUHAMIYHUX Ta (Pi3UKO-XiIMIUYHHX
BIIACTUBOCTEH HAHOCUCTEM PI3HOTO TOMOJOTIYHOIO
PIBHS, CTBOPEHO AiarHOCTHYHI 0a3u JaHUX, PO3BUHYTO
npeuusiiHi (izuyHi, XiMivHI Ta 610JI0TIYHI METOIH J10-
CJIIJKCHHS] HAHOCHCTEM 1 HaHOMarepiaiiB. Pazom 3 Tim
OyI10 BiI3HAYEHO, 1110 PIBEHB BIPOBAKEHHS OJICPIKAHNX
pe3yabpTaTiB JaJeKo HE BIJMOBiJa€ iX iIHHOBaLIHOMY
MOTEHITiATy Ta oTpedaM ekoHoMikn Ykpainu. [Ipuuu-
HaMH I[bOTO € SIK BiJICYTHICTb CIIPUATIMBOTO IHHOBAITI K-
HOTO KJIIMATy B KpaiHi, Tak i HEIOCTaTHBO aKTHBHA PO-
oora ycranoB HAH Vkpaiau y cdepi komepiiamizarii
Ppo3po00K, HAJIATO/PKEHHS CIIBMpAaIli 3 BUPOOHUIUMH
cTpykrypamu. lle BumMarae 3ycuiib, CipsSIMOBaHHUX Ha
mupiie iHhopMyBaHHS YPSIIOBUX CTPYKTYP, MPEICTaB-
HUKIB 0i3Hecy, BUpOOHMYOI c(hepH Ta TPOMaJICHKOCTI TIPO
pe3yabraru BukoHaHHs [Iporpamu. Tomy € HeoOXinHUM
npuckoputu peanizamniro Konmeniii possutky HAH
VYkpainu Ha 2014-2023 pp. B 4aCTHHI YIOCKOHAJICHHS
1HHOBAIIHOI TISUTBHOCTI Ta KoMepIiaiizalii po3po0okK.
Crin Takox aktuBizyBatu yuacte HAH Ykpainu B yno-
CKOHAJICHHI 3aKOHOJIABCTBa YKpaiHu y cdepi HayKOBO-
TEXHIYHOT JisUThHOCTI, JICPIKaBHO-IIPUBATHOTO TAPTHEP-
CTBa Ta MIKHAPOIHOTO HAYKOBOTO CITIBPOOITHUIITBA.
TotoBHiI Mpo0JieMH PO3BUTKY Ta NMOIIUPEHHS
HAHOTEXHOJIOriii. 3 oISy Ha JOCBiA BIPOBAKEHHS
HAHOTEXHOJIOTTYHUX BUPOOIB B YKpaiHi MOXKHA 3po0H-
TH BUCHOBOK, [0 HA IEOMY IIISXY € CYTTEBI IIEPEIIKO-
au [5; 13]: BiICYTHICTB cTparerii po3BUTKY HayKOBO-
TEXHIYHOTO MOTEHITiaTy YKpaiH! Ta KOHKPETHUX MeXa-
HI3MiB HOTo peani3alii; iCTOTHE MEpEBHUIICHHS
MOTpeOU BITUM3HAHOTO PUHKY B HAHOTEXHOJOTI4HIN
MPOJYKIIil y 0ararbox COIMiabHO 3HAYYIIUX cdepax
(MeauIMHA, eHEePTreTHKA, SKOJIOTis) TMOPIBHSIHO 3 00-
csiraMH 11 peajibHOrO BUPOOHUIITBA, 110 TTOB’SI3aHO 3 He-
TOTOBHICTIO MPOMHMCIIOBOCTI /IO BIIPOBAKCHHS HAHO-
PO3p0o0OK; HETOCTAaTHICTh KBaIi(hiKOBaHUX, Mpodeciii-
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HUX KaJpiB y chepl HAHOTEXHOJOTIN; Mi3epHi
JIep>KaBHI 1HBECTHIII1, 110 HE JO3BOJISIIOTH TTOBHICTIO
PO3KPUTH BITUU3HSIHUN TOTEHIA y chepi HAHOTEXHO-
JIOT1; BIICYTHICTh TEXHOJIOTIYHOT 0a3H JIJIsl PO3BUTKY
HAHOTEXHOJIOTiH, BiANOBIIHOTO OOJaJHAHHS, IO
B YKpaiHi He BUPOOIA€THCS; 3HAUHUH JIepKaBHUN OOpT
1 He3HauH1 O0CSTH SIK BHYTPINIHIX, TaK 1 30BHIMIHIX
IHBECTHUIIIM B EKOHOMIKY TOIIO.

He nuBnsiunck Ha o3Ha4YeHi mpoOiiemu, YkpaiHa mMae
TIEBHI ITePEAYMOBH JIJISI TOTO, 100 CTATH AKTUBHUM y4Jac-
HUKOM CBITOBOTO MPOLIECY PO3BUTKY HAHOAOCIIIKEHb
1 HAHOTEXHOJIOTIH 1 TITHUM YJaCHHKOM HOBOi HayKOBO-
TEXHIYHOI peBoitolii. bes Takoi yuacTi BoHa Oyze npu-
peucHa Ha BIJCTaBaHHS B OJHOMY 3 HAWBaXKIHBIIIAX
HAaIpsIMiB Cy4aCHOTO HayKOBO-TEXHIYHOTO IIPOTpecy, He
3MOYK€ BIIPOBAKYBAaTH B CBOIO €KOHOMIKY PSI TEXHO-
JIOT1YHUX 1HHOBALi#l 1 OyAe npupeveHa Ha poJib MOCTa-
YJaJIbHUKA CHPOBUHU JUISI CBITOBOI €KOHOMIKH.

IIpo HanoTexHOJIOTiYHI MiApUeMcTBa YKpaiHu.
Huska mpoMuUCIIOBHX MiAIPUEMCTB YKpaiHU BIIPOBA/IU-
JIM Y BUPOOHMIITBO HAHOTEXHOJIOT1YHI ToCATHEHHS. Po3-
ISTHEMO XapaKTepHi MPUKIIa .

[MignpuemctBo «SINTA» Mae BUpOOHULITBO HaHO-
MarepianiB MeXaHiYHO-XIMIYHIM CIIOCOOOM, YHIKAIbHY
TEXHOJIOT1F0 MIKPOJICTOHAIIIHHOTO CHHTE3y HaHOAIMAa31B
i psiT IPUKIAJIHUX TPOMHUCIOBHX TEXHOJIOTIH 3aCTOCY-
BaHHS HAHOAJIMa3iB: TEXHOJIOT1i BUTOTOBIEHHS 3aXUCHO-
1 pEMOHTHO-BIIHOBITIOBAJIbHUX JT00ABOK Y MAaCTHIIbHI
Marepiaiii, TEXHOIOTid KOMITO3UIIIHHOTO XPOMYBaHHSI
1 30JI0YEHHSI, TEXHOJOTII0 OTPUMaHHS CTa0LIbHUX KOJIO-
{IHUX CUCTEM Y PI3HUX cepeloBHUIax. BupoOHu4i MOXK-
JUBOCTI MAMPUEMCTBA JO3BOJSIOTH BUITYCK KiTBKOX
MoauGikaIliif HaHOaIMa31B Pi3HOTO Mpu3Ha4YeHHS [ 14].

CII «Ilepcenrta Ykpaiam» — odimiiiHe TpeicTaBHU-
utBo «Percenta AG» (I'mokcOypr, Himeuunna). [Tignpu-
€MCTBO ITPOIIOHYE MUPOKHUI CIIEKTP MPOLYKTIB 3 METOIO
00J1aTOpOKEHHS TIOBEPXOHB 3 JJOMTOMOTOI0 HaHOTEX-
HoJioriit [15].

Kommanis « NANO OIL UKRAINE» npononye
TEXHOJIOTIT Ta 00JIaJHAHHS JIJIs eMYJIbcH(iKaii maiu-
Ba. MeTor0 € TeXHiUHEe 3a0e3MeYCHHS YMOB IS PO3-
poOku obnagHaHHS A eMyabcudikanii manusa, Tak
1 caMoro emMyJbCiHHOTO ManuBa. EMynbciliHe manuBo
BHPOOJISETHCS B HAHOMPOIECOPi (aBTOHOMHHI TPH-
CTpiit, po3pobnenuil 11 BUpoOIeHHs nanusa). Ha-
HOTIPOIIECOPU MOXKYTh OyTH HAJIAIITOBAHI B MOETHAH-
Hi 3 IBUTYHOM JIJII BUPOOHHUIITBA HEOOX1THOT KIJIbKOC-
Ti emynbciitnoro nanusa (TEL], TEC, camocTiiiHi
KOTJIM, OYHKIPOBOYHI TTOPTOBI KOMIUIEKCH, HadToOA-
3u). Hanompouecop Mo)ke BHKOPUCTOBYBATH OYIb-SIKY
3a0pyaHEHY BOJY, sIKa HE MiCTHTh TBEPANX YACTHHOK
(BupinieHHs poOIeMu yTHITi3allii 3a0pyTHEHHX BOJT)
[16].

OcHoBHe 3aBaaHHs Jlaboparopii MpUKIa HUX Ha-
HOTEXHOJOTii A. M. BiloycoBa — CTBOPEHHSI HOBHX
MPOAYKTIB MEIUKO-010JIOTIYHOTO 3HAYECHHS, & TAKOX
aKTMBHE BUBYCHHS 1X 3acTocyBaHHs. OHH i3 TOIIOBHUX
HAyKOBHX HAIPSMIB JIAOOpaTOpii — MOIIYK ONTHMAIBHO-
ro MeToNy 1 crocoly 3aCTOCYBaHHS MPOJYKTiB HAHOTEX-
HOJIOT'1# 3 METOIO YHIBEpCAIbHOI KOPEKIIi1 TOMEOCTaTHY-
HHUX CHCTEM JKHBOTO OPraHi3My Ha KIIITHHHOMY 1 CyOKJIi-
TUHHOMY piBHAX [17].

Y JloHenbkoMy (i3UKO-TEXHIYHOMY 1HCTHUTYTI
iM. O. O. 'ankina CTBOPEHO IMUTOTHY JIHIIO ISl OTPUMAaH-
HsI 1IOKCH/TY ITUPKOHIIO Ta iHIIMX OKCUAHHUX MaTepiamiB
«MOKPHUMY XIMIYHUM CHHTE30M. B [HCTHTYTI 3aranbHOI
Ta HeopraHiuHoi ximii im. B. 1. BepHaacekoro po3pooie-
HO TEXHOJIOT1F0 BUTOTOBJICHHS] MIKPOXBUJIBOBHX PE30HA-
TOPIB Ta MPUCTPOIB PaJlio3B’ 3Ky Ha iX ocHOBI. Lle yHi-
KaJIbHA 1 IIIJTKOM KOHKYPEHTOCIIPOMOJKHA POOOTA.

Jnis MeauKo-610J0TiYHOTO HAMPSIMY PO3pOOIeHi
HAHOCTPYKTYPOBaHi 010CYMiCHI ITOKPHUTTSI T1JpOKCHAIIA-
TUTY KaJbIIF0 HA TUTAHOBHX 1 canipoBUX MEAMYHUX
iMmmanTatax (IHCTUTYT MOHOKpHCTaNiB), MOPHUCTA Ha-
HOKepaMmiKa 3 T1[POKCHAINTATUTY KAJIBIIIO I KiCTKOBOI
xipyprii (ITIM), MarHiTokepoBaHi HAHOKOMITO3UTH Me-
JUKO-0iosoriyHoro npusHaueHHs (IHCTUTYT ekcnepu-
MEHTaJIbHOT MAaTOJOTrii, OHKOJIOTii 1 pamiobionorii
im. P. €. KaBeupkoro ta [HCTHUTYT Ximii mOBepxHIi
iM. O. O. Yyiika) Ta iH.

Di3UKO-TEXHIYHHI THCTUTYT HU3bKUX TEMIIEPaTyp
iM. b.1. Bepkina Mae nocSTHEHHS B OTpUMaHHI HAHO-
CTPYKTYPHHUX 0araTromapoBHX KepamiuHUX MOKPHUTTIB
(minensis B CLIA niponana 3a 50 muta 1031.). Lst rexHo-
JIOTis TIOKPHUTTS Ja€ TBepAicTh moHan 40 ['ma Ta 3mory
y 2—5 pa3iB 30UIBIINTY TEPMiH €KCILTyaTallii pi3aJbHOTO
iHCTpyMeHTY. CerMeHT PHHKY B YKpaiHi IPOTHO3YEThCS
Ha piBHI moHa 1 200 MIJTH J101. 32 YMOBH YCITIIITHOT KOMep-
miasmsanii.

Po3poOka [HCTHTYTY CHIMHTHIIAIIHIX MaTepialiB —
OlomMapKepH, sIKi IOTIOMararTh MEIHKaM PO3ITi3HABATH
MOIIKO/KCHHS TKAHUH 1 opradiB. PuHok OiomapkepiB
JUISL JTIKIB T JIIaTHOCTHUKH 3pOCTAE 31 MBUAKICTIO 16,9%.
Hpyruii cerMeHT OioMapKepiB aIpecOBaHO MOJCKYJIISP-
Hilt giarHoctuui. HIBuakicTs #oro 3poctanus — 17,5%
3a pik. A r100anpHUN PUHOK OioMapKepiB OLTBIT HiX
MOJIBOITHCS 3@ 5 POKIB 1 csirHe Maike 13 Mupa 0.

3a OLIHKOIO eKclepTiB, numie y 2015 p. ciToBuit
HAHOPHHOK B IIiJIOMY ckiaze 1-2,5 TpiH go.

VY uinomy no YkpaiHi BU3HAYEHO, 110 MEPEeBaKHA
KUJIBKICTh MiJIPUEMCTB, IKi BUKOPUCTOBYIOTH Ta/a0bo
CTBOPIOIOTh HAHOTEXHOJIOT'11, 32 BHJIOM €KOHOMIYHOT JIi-
STPHOCTI HaJISKATh JI0 3aKJIa/liB BHIOI OCBITH Ta ycTa-
HOB, 110 3A1MCHIOIOTH JTOCIIIKEHHS 1 pO3POOKH B Taiy3i
NPUPOIHUYNX HAayK. BUsBIICH] TeHIEHIIIT JO3BOJISIOT
3pOOHUTH BHCHOBOK TIPO TIOYaTKOBUH CTaH BITYM3HIHOL
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HaHOITHIYCTPii, OCKUIBKY 3a3HaYCHI opraHizamii Oiib-
LI0I0 MIpOI0 OPIEHTOBAHI Ha MPOBEICHHS y Wil cdepi
JOCTI/KEHb Ta HecepiifHe BUPOOHUIITBO HaHOMATepia-
niB. [TuToma Bara miANpUEMCTB ITepepoOHOT IPOMHUCIIO-
BOCTI, 1[0 BUKOPHUCTOBYIOTh Ta/ab0 CTBOPIOIOTH HAHO-
TEXHOJOT1i, a0COIIOTHO HECYTT€EBA 1 KOJMBAETHCS B Me-
skax 10-20% Bif 3arajbHOI KUIBKOCTI HAHOTEXHOJIOTTYHUX
mianpueMcts. J{o TOro sk BapTo 3a3HAYMUTH, 1110, Ha JKaITb,
JUIA X KOMITaHIM HAaHOTEXHOJIOrIYHA AISUIBHICTH HE
€ OCHOBHUM BHJIOM IIsIILHOCTI. TakuM 4WHOM, MOKHA
CTBEPIDKYBATH, IO CIICIiali30BaHIX HA HAHOTEXHOJIO-
TisSIX DiIOpUEMCTB B YKpaiHi Ha cborofHi He icHye. [Ipo-
Te HE CIIiJI 3alepeuyBaTH iCHYBaHHS MEBHOI YaCTHHH
MIPUEMCTB, 3a/IITHAX Y HAHOTEXHOJIOT19HIH J1sUTHOC-
Ti — TOOTO y mporeci BUPOOHHUIITBA TAKUMH MiIPHEM-
CTBaMH MPOYKIIii Ta/a00 HaTaHHS TOCITYT BiIOyBa€ThCS
BUKOPUCTAHHS HAHOTEXHOJIOT1H a00 3aTydeHHs HAaHOMa-
TepiaiiB 10 CKJIaay IPOAYyKIii. 3arayioM piBeHb 3aIyyeH-
HS BITYM3HSIHHX MIANPHEMCTB Y HAHOTEXHOJIOTIYHY [i-
SUTBHICTD € IOCUTh HU3BKUM.

J1s pO3BUTKY HAHOTEXHOIIOT1i HEOOX1THO 3I1CHIO-
BaTu (hiHAHCYBaHHS NPOrpaMHu 3 HAHOTEXHOJOTIH Ta
HaHOMaTepianiB B 00cs3i He MeHmte 750—770 mMiH TpH
Ha piK; CTBOPUTH HAYKOBi JabopaTopii; opraHizyBaTu
HAyKOBO-HABUYAJIbHI IIEHTPH 3 HaHOTexHOor1i B HAHY
ta BH3 y Kuesi, JIpBoBi, XapKkoBi Ta iHIIMX MicTax
3 (hiHaHCYBaHHIM He MeHIe 20 MITH TPH Ha PiK, [Ipo 11e
3asBUB 3aCTYITHUK AUPEKTOpa IHCTUTYTY mpobieM Ma-
Tepiaso3HaBcTia iM. I. M. ®pannesuua (IIIM) HAH
VYkpainu Auapiii Paryss [18].

BniiuB HaHOTexHOJIOTii Ha couianabHy cdepy.
CycniIbcTBO 1CTOPUYHO PO3BUBAJIOCS PAa30M 3 HOBOIO
MIPOMHUCIIOBICTIO, sika Oyna 3acHoBaHa y XIX cT. moci-
JIOBHO Ha TEXHOJIOTISX MapOBHX MaIllWH, 3aJI13HHIIb,
¢dabpuunnx cucteM i T. A. ¥ XX CT. Tak camo Mpozo-
BKYBaBCsl PO3BUTOK CYCIIILCTBA Y HOTY 3 HOBUMH TEX-
HouiorisiMu. 1le OyB MOBUIBHUI MOCTYII, BU3HAYCHH
TEMIIOM IHTEICKTYaIbHOTO i Pe(QICKCHBHOTO aHAJI3y
aBTOMOO1T13a11ii 0COOMCTOCTI, PO3IICIUICHHS aTOMY, 3Ha-
YeHHs KOMII I0TepHUX oOumciieHb. [Toyarok XXI cr.
03HaMCHOBAHUH PO3KBITOM HaHOTeXHOJIOTiH. CyTO Ha-
HOTEXHOJIOT1i MaroTh 1€ HE 10 KiHI[S BH3HAUEHE 3Ha-
YEeHHS JIJISl CYCITIILCTBA 1 MOJKYTh CIIPOBOKYBATH 3HAYHI
HAyKOBO-TEXHOJIOTIUHI i cycniibHi 3miHu. CollianbHi
HayKH{ HE MMOBUHHI PO3IVIsIaTH HAHOTEXHOJIOTII SIK KaTe-
TOPIF0 «YOPHHUHU SITUK» HA BIJIMIHY BiJ (BI3UYHHX 1 Ma-
TepiaibHUX €JIEMEHTIB y CYCHIbHUX BiHOCHHAX [19].
ComianbHi MUTaHHS YaCcTO PO3MIAAIOTHCS IOCUTD BY3b-
KO SIK HACJIJIOK JiT a00 PU3UK PO3BUTKY 1HHOBAIIMHUX
MPOLECiB Y HAYKOBO-TEXHOJIOTIYHUX JIOCIIIKCHHSIX.
HacmnipaBai TexHi4YHI IPOIIECH YacTO JAI0Th HESBHI MpU-
MyIIEHHS PO COIIaJIbHI I, O SKUX Il TEXHOJIOTIi
MOXXYTbh IIPHBECTH Ta 32 SIKMX YMOB. T€OPETHKU HAyKH

1 TEXHOJIOT1H Tepe0ayaroTh, M0 OCHOBHOIO XapaKTepuC-
THKOO Oy/Ib-SKOi TEXHOJIOTIT € IOEAHAHHS 11 MaTepialib-
HHX, COIIaJIbHUX 1 TUCKYPCHHUX BiAHOIICHb, TEOPETHY-
HUX 1 IPUKITaTHUX CIEMEHTIB Ta OB SA3aHUX 3 HUMH
colliaJbHHUX OYiKyBaHb a00 mpuIymieHs [20].

et koHIENTYaIBHUH MIX1 y pa3i HAHOTEXHOOT1i
BIJIPI3HAETHCS BT pOJIi COIIAJIbHUX HayK, 110 OyJa mpo-
SIBTICHA HA MOYATKy PO3BUTKY OioTexHOoorii. JJoMiny-
1041 miaxoau Oynu iHCTUTYIIOHATBHO 3aKPIMJIEHUMHU
4yepe3 Mporpamu, CpsMOBaHI Ha PO3YMIHHS €THYHUX
1 COIliaJIbHUX MHTaHb, 0 BUHUKIN HABKOJIO MPOCKTY
BUBYEHHS reHOMY JIFoAUHU. Toni nependadanocs, o
TEXHOJIOTIi ICHYFOTh caMi COOO0 1 IPOESKTH €THYHOI 1 CO-
mianpHOl pediekcii 3BOASTHCS 10 KOHICNTYyali3allii,
OLIIHKH Ta yNPABIIHHS «BTPYyYaHHSAMY. 3 TAKHX PAMKO-
BHX 3000B’s13aHb HE ICHYBaJIO MEXaHI3MiB BIUIMBY Ha caMm
iHHOBaMiiHuK Tiporiec [21]. OCMUCIIEHHS COLIaTbHUX
HayK y po3po0Ili i BAKOPUCTAHHI TEHETUYHO MOU(IKO-
BaHUX TPOYKTIB OyJI0 TAKHMM, 1110 BOHO BiJIOYy/I0CS HAI-
TO ITi3HO 1 6€3 OyIb-sIKOTO BIUIMBY Ha ITPOIIECH KepyBaH-
Hsl 1 PO3BUTKY TE€XHOJIOTIH.

Crnuparo4uch Ha JTOCBiJ PO3BUTKY 1IHHOBAIIIHUX
TEXHOJIOT1H, HAHOTEXHOJIOTIT BiII3EPKAIOIOTH MOXKITH-
BICTb COIIaIbHUX HayK JOCHIUTH, SIK YIPABIiHH i pe-
TYJIOBAHHS MOXKYTHh OyTH HMOUTHPEHUMH Ha IITHPOKHH
Ha01p KyJbTYpHUX 1 COLIIABHUX Ta MEPIII 33 BCE TEXHIU-
HUX (hakTopiB. SKII0 1151 Tpobnema He Oyne BUpilieHa,
TO BHYTPIIIHS HAIpyTa, 10 MPUTaMaHHa TeXHOJIOTTHUM
MEPETBOPEHHIM IEMOKPATHYHOTO CYCIILIBCTBA, OyIe
nocuinoBarucs. HaBitTe y BUMAIKY, KOJIU OYyAyTh BHUKO-
HaHUMH, X04a O YaCTKOBO, TiependadyBaHi OUiKyBaHHS
BiJl BIIPOBAJKEHHSI HAHOTEXHOJIOTIH, TO 1€ 3aCTaBUThH
MEePEOLUIHUTH INI0OANbHI PUHKH, raly3i 1 eKOHOMIKH
y MacmTabax, siKki HiKoJIHM He Oylii 3aJiTHUMH B iCTOPIl
mroncTBa. HaHoTexHoOMOTii 3apa3 Bke CTAI0Th BETUKUMH
CHCTEMaMU CTPATETIYHUX KOMIICTEHIIIH, SIKi BUMAraroTh
KOOPAMHAIIT M)XK yciMa CEeKTOpaMH CyCITUIbCTBA, JJIS
TOrO, 100 CTaTH PYIIIHHOK CHUJIOK MiABHINEHHS CyC-
MiNbHOT IPOAYKTUBHOCTI. Y MaitOyTHHOMY HAHOTEXHO-
Jorii MOXXyTh (hOpMYBAaTH CTAOUIBHICTH 1 0ararcTBO Ha-
pOJiB, OpraHizalliii i IeBHUX Traiy3eil. 3apa3 MU HaBITh
HE 3Ha€MO, @ MOYKEMO JIUIIIE 30T {yBaTHCS PO MTOTEH-
IiaJt IUX TeXHOJIOTiH. [IporHO3u MoCATHEHb HAHOTEXHO-
JOTiH pO3MaooTh ysBY. barato mo 3 1poro € ymmre
(GYTYpUCTUYHUM MPOTHO30M, alic Mail0yTHE BUIIIsAIAE
6araTooO0iIsIIoInM.

ToOTo HEOOXiTHA CyMicHA POOOTa BUCHUX, TEXHOJIO-
TiB 1 NPEICTaBHUKIB COLIAIbHUX HAYK JUISI PO3BUTKY
1 IOZTAJTBIIIOTO OCMUCIICHHS TEPCTIEKTHB HAHOTEXHOMIOT1H
IUTSL CYCIITBCTBA, @ TAKOK X EKOHOMIYHOTO ITOTCHITiaTY.

BucnoBku. HanorexHosorii, HaBiTh OyAy4H 4acT-
KOBO peasii30BaHUMHU, MArOTh MTOTEHITIaI IS iepedyio-
BH CYCIITBCTBA, 3MiHHU 0i13HECY Ta MOXKYTh BIDTHHYTH Ha
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E€KOHOMIKY KpaiHH Ha CTPYKTypHOMY piBHI. Benuki exo-
HOMI4Hi, HAyKOB1 Ta TEXHOJIOT14H1 NEPCIIEKTUBU PO3BUT-
Ky HaHOTEXHOJIOTi} BH3HAYAIOTh HEOOXiIHICTE hopMmy-
BaHHsI €JTMHOT JIePyKaBHOT TOJITUKY B 11l o0macTi. Y Toi
K€ 4ac 3Ha4Ha KUTbKICTh MUTAaHb HAIIIOHAIBHOT O€3MeKH
1 EKOHOMIKH € HEAOCIIHKEHNMU.

VY 1iniomy piBeHb iHHOPMOBAHOCTI 1 TOTOBHOCTI CYC-
MUIBCTBA 70 CIIPUUAHSATTS HAHOTEXHOJIOTIH € HU3bKUM,
X04a ICHy€ pO3yMiHHS YHCIICHHHUX IIEPEBar BiJ] 3aCTOCY-
BaHHsI HAHOTEXHOJIOT1H, iX CTPaTeriYyHOr0 €eKOHOMIYHOTO
3HAYCHHSI.

CyTO HaHOTEXHOJIOT{ 3HAXOIATHCS y 3aPOIKOBOMY
CTaHi, B 3HAYHIN Mipi TEOPETUUHOMY. 3 1HIIOTO OOKY, BXKe
BUKOHAHI pO3pOOKH HOCATH MPOPUBHUI XapakTep, aje
X KUIBKICTh BUMIPIOETHCS OJUHMIIMH 1 BIJICYTHIH
3B’A30K MK OKpPEeMHMH HAyKOBUMH JIOCIIKEHHIMHU
y IOMY HaIpsMi.

Takox MOCTAOTh HEBHPIIICH] MUTAHHS NPO BILIUB
HAHOTEXHOJIOTIH Ha CYCIIJIbHE KHUTTS, HA (POPMYBaHHS
Kap’€pu JIFOJICH, SKICTh )KUTTS 1 3apa3 1Ie € Yac JJIs BU-
BYCHHSI HACITIJIKIB, SIKI MOXKYTb BIUIMHYTH Ha CYCITUTBLCTBO
y MallOyTHbOMY.
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MPABOBE 3ABE3NIEYEHHS IHBECTHIIMHOIO PO3BUTKY YKPATHH

C. H. UBAHOB

JOLEHT Kadeapbl HHGOPMATUKU M BEIYUCIUTEIBHON TeXHUKH HallmoHaIbHOTO I0pUIMYECKOTO
yHHUBepcuTeTa uMeHH Slpocnasa Myzaporo, pykoBoauress LleHTpa nHpOpManOHHBIX TEXHOIOTUH

B. B. KAPACIOK

JOLEHT Kadeapbl ”HPOPMATUKK U BBIYMCIUTEIBHON TeXHUKH HallmoHaIbHOTO I0pHINYECKOTO
yHUBEpcUTeTa MeHH Spocnasa Myaporo

HAHOUHAYCTPUSA KAK YCIIOBUE CTAHOBJIEHU S
NHHOBAIIMOHHOT' O OBIIECTBA B YKPAUHE

B crarbe npoBejieH aHaN3 MOHATHS HAHOTEXHOJIOTUH, MONOKUTENBHBIX U OTPULATENBHBIX CTOPOH BHEAPEHUS HAHO-
TEXHOJIOTUH, YCIOBUI Pa3BUTHS dTHX TEXHOJIOTHH B YkpauHe. PaccMOTpeHbI OCHOBHBIE 3a/1a4M TOCYIapCTBEHHON HayYHO-
TEXHUYECKOW MPOrpaMMBbl IO HAHOTEXHOJIOTHSM U COCTOSHHE €€ BBIIOJIHEHUS], IJIaBHbIEC ITPOOJIEMBI Pa3BUTHS U PacIIpo-
CTpPaHEHUS HaHOTEXHOJIOTUH, MPUBECHBI IPUMEPH! MPEANPHUITUH YKpauHbl, KOTOPbIe UMEIOT HAHOTEXHOJIOTMYECKUe
Mpon3BOJICTBA. [locTaBieH BOIIPOC AAIbHEHIIIETO OCMBICICHHS IEPCIIEKTUB HAHOTEXHOIOTHH JUTs pa3BUTHS OOIIECTBa.

Ki1roueBsble ¢cj10Ba: HHHOBAIMH, HAHOTEXHOJIOT MU, HAHOMHY CTPHS, FOCYIapCTBEHHAS TPOrpaMMa, HAHOTEXHOJIOTH-
YeCKHe MPEANPUSATHS, 0OIIECTBEHHBIC OTHOIICHUS

S. N. IVANOV

Associate Professor the Department of Computer Science
of Yaroslav Mudryi National Law University, Director of the Center for Information Technology

V. V. KARASIUK
Associate Professor the Department of Computer Science of Yaroslav Mudryi National Law University

NANOINDUSTRY AS A CONDITION OF FORMATION
OF INNOVATIVE SOCIETY IN UKRAINE

Problem setting. The large-scale introduction of new technologies and nanomaterials will lead not only to techno-
logical changes in the industry, medicine, agriculture, but also to certain changes in social relations in society. Therefore,
the urgent task is to determine the positive and negative aspects of the implementation of nanotechnologies, the conditions
of development of these technologies in Ukraine.

Analysis of resent researches and publications. Theoretical and practical aspects of nanotechnology in their work
viewed by scholars such as Anderson P., Aoki T., Balabanov V., Vasjutin E. V., Cheng Y., Glazyev S., David J., Guston D.,
Egorov A. 1., Kobayashi H., Kornich G. V., Krasheninnikov A. V., Liao M., Lukyanets V., Maynard A., Ohgi T.,
Pogosov V. V., Roco M., Scheres S., Simonov D., Taylor M., Feynman R., Yamamoto H., Chumachenko B. A., Wenz P.
and others. However, analysis of these studies showed that there are no concurrent views on various aspects of nanotech-
nologies development, as there is no theoretical basis for the social assessment of nanotechnologies and their future impact.

Target of research. The main objective of this work is to study the current trends and achievements in the develop-
ment of nanotechnologies in Ukraine and the world. Analysis of the problems and obstacles standing in the way of de-
velopment of these technologies will allow to understand the need to adopt organizational and legal measures to eliminate
the identified problems. The lack of consideration of the issues in the scientific literature of the global impact of nano-
technologies on society as a whole in a social context, there is an additional goal of the study of the impact of nanotech-
nologies on the social sphere of the country.

Article’s main body. In the main part of the article the following issues were examined: the concept of nanotechnol-
ogy, nanoindustry and its technological features; developmental landmarks of nanotechnologies in the world; positive and
negative aspects of nanotechnologies; state target program for the development of the nanoindustry; current state and
trends of research in nanosystems and nanomaterials in Ukraine; the main problems of the development and distribution
of nanotechnologies; the impact of nanotechnologies on the social sphere.

Conclusions and prospects for the development. Large economic, scientific and technological prospects of nano-
technologies determine the need for the formation of a unified state policy in this area. At the same time a significant
number of issues of national security and the economy is unexplored. Completed developments are of a breakthrough
character, but their number is measured in units, and there is no connection between different schools in this direction.
Also, there are unresolved questions about the impact of nanotechnologies on our social life, the formation of career of
people, quality of life, etc. and still there is a time to study the consequences that may affect society in future.

Key words: innovations, nanotechnologies, nanoindustry, government program, nanotechnology companies, public
relations.
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