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3.2. HaHoiHaycTpist SIK HAafBa)KJIUBIIIIa yMOBA CTAHOBJICHHS IHHOBAIIIHHOTO CYCIIIBCTRA. .

3.2. Hanoingycrpis sk naliBa:kAuBila ymosa
CTaHOBAEHHS IHHOBAIIMHOTO CyCHIAbCTBa B YKpaiHi

[[IBuaKui pO3BUTOK MEPENOBUX TEXHOJOTIH 3a0e3neuye iHHOBaIlii
B CYNEPCTUCINX YaCOBHX PaMKaxX — Bijl KAPTYBaHHS TEHOMY JIIOIUHH IO
KJIOHYBaHHS CYIIepKOMIT foTepiB i [HTepHeTy. Mu, K KOpHUCTYyBadi, BCTY-
MAEMO B €py MPUCKOPEHUX TEXHOJIOTIYHUX PO3POOOK, SIKi MaIOTh BCE OLITBIIT
Ba)XKIIMBE €KOHOMIYHE 3HaueHHs. [IIBUIKHUI PO3BUTOK HOBHX TEXHOJOTIH
BHUMIIIOB 3a MEXKI HAIIO1 31aTHOCTI TOYHO TIPOTHO3YBATH iXHIN BIUIMB Ha
€KOHOMIKY, Oi3Hec Ta cycmiibeTBa. HeoOXiaHO MiAITH 10 IIHOTO BUKITUKY
3 HOBUMHU MTPOTHO3HUMH MOJICIISIMU, SIKI TIPU3HAYCHI JIJISl PealibHOTO Yacy
CKJIATHUX 3MiH, sIKi 3yMOBJICHI iIHHOBAI[IHHUMH TeXHOJIOTisIMU. L]e, MaOyTh,
HaANOLIBII aKTyanbHO ISl TOCIiIKEeHb y cepi HAHOTEXHOIOT1H.

SIK Bi/IOMO, HAHOTEXHOJIOT1i BAKOPUCTOBYIOTh TEXHOJIOT1UHI CHCTEMHU
ITy’Ke Majioro po3Mipy, sIKi 31aTHI BUKOHYBATH 3apoTrpaMOBaHi KOMaHIH
moaei. Mexero Takoro TeXHOJIOTTYHOTO PO3BUTKY MOKHA BBayKaTh Ma-
LIIMHE PO3MIpPOM 3 MOJEeKylTy. MexaHi3M, moOy10BaHUH 3 KOBaJIE€HTHO
TTOB’sI3aHUX aTOMIB, HQI3BUIAWHO MIITHHH, IMBUAKUH 1 Masiii. Po3poOkoto,
CTBOPEHHSIM Ta YIPABIIHHAM TaKUMH TPUCTPOSMH 3aHMA€EThCS MOJIEKY-
JIipHa HaHOTexHoJoris. s ramy3s BikpuBae HeOaueHi paHiiie, GpaHTac-
TUYHI TIEPCTICKTHBHU B3a€MOII1 JIFOMMHHY 31 CBITOM.

[1ix MOHATTAM HAHOTEXHOJIOT1i PO3yMiIOTh CYKyIHICTh MPOLECIB, SIKi
JI03BOJISIFOTH CTBOPIOBATH MaTepialii, MPUCTPOI 1 TEXHIUHI CHCTeMH, PyHK-
IIOHYBaHHS SKUX BU3HAYAE€THCS HAHOCTPYKTYPOIO, TOOTO ii BIOpsAKOBa-
HUMHU (parmeHTamu po3mipom Bix 1 1o 100 um (107° M; po3mip aTtomis,
MmoJiekyn)'. I'pelibke CII0BO «HAHOC» MPUOIM3HO 03HAa4Yae «rHOM». [Tpu
3MEHINEHHI po3Mipy 4acTHHOK 10 1007'° HM i MEHIIIMX BIIaCTHBOCTI Mare-
piamiB (MeXaHi4YHi, KaTaTITHYHI 1 T. J.) iICTOTHO 3MiHIOIOThCS. J1JIs1 TTOpiB-
HSTHHSI, IlaMeTp JIFOACHKOT BOJIOCHHH cKJiaae 0m3bko 50 MM 1 11e y 50000
pasiB OinbIe, M po3mip 1 HM. KpiM Toro, cepenHiii miameTp OakTepii
CTPENTOKOKKY ckianae onu3pko 0,321 4+ 0,007 MxM, y TOi ke yac po3mip
aroMmy BOjHIO € y aiarna3oni Big 0,1 10 0,2 HM.

! Hanorexuosorii [Enexrponnuii pecypc] // Bikinemis. — Pexxum goctymy: http:/
uk.wikipedia.org/ wiki/HanotexHosmorii.
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Po3nin 1II. HaykoBo-TeXHIYHHIA IPOTrpec — OCHOBA IHHOBALIIIHOTO PO3BHTKY...

VY Texuiunomy komiteTi ISO / TK 229 mig HaHOTEXHOJIOTISIMH PO3Y-
MIETBCS:

® 3HaHHS Ta yNPaBIiHHS [IPOIECAMH, SIK MPABHIIO, Y MacTadi 1 HM,
aje He BUKIIOYAIOTHCS po3Mipu MeHmri 100 HM, B ogHOMY a00 OibIne
BHUMipax, KOJIM BBEJCHHS B A0 pO3MIpHOTO e(peKTy (SBUILA) TPUBOIUTD
JI0 MO>KJTMBOCT1 HOBHX 3aCTOCYBaHb;

® BUKOPHUCTAHHS BJIACTHBOCTEH 00’€KTIB 1 MarepiaiiB y HaHOMETPO-
BOMY MaciuTa0i, sKi Bipi3HAIOTHCS BiJl BIACTUBOCTEH OKPEMHUX aTOMiB
a00 MOJIeKyJI, a TAKOXK BiJ] 00’€MHHUX BIACTHBOCTEH PEUOBHHHU, OCHOBHH-
MH CKJIQIOBUMH SIKHX € aTOMH 200 MOJIEKYIIH, U CTBOPEHHS JI0CKOHAITI-
LIMX MaTepiajiB, MpUIagiB, CUCTEM, L0 PEali3yloTh Iii BIACTUBOCTI.

[lepenyciM citiji HATOJIOCHUTH, 1110 OATHKOM HAHOTEXHOJIOT1T MOKHA
BBakaTH rperpkoro ¢izocoda Jdemokpiral. biuspko 400 p. 10 H. €. BiH
yIepliie AJsl ONUCY HaMEHIIO! YaCTKH PEYOBHUHHU I10YaB BUKOPHUCTOBYBa-
TH CJIOBO «aTOM», IIIO B MEPEKIai 3 IPEIbKOT 03HAYAE «HETIOAITEHHI.
Moro inei 3Haiflm cBOE MPOIOBKEHHS B POOOTAX 0ararboxX HAyKOBLIB.

1905 pik. LBelinapcrkuii gpizuk Ansbept EliHmTaiiH omy0iaiKyBaB
MPaIio, B sIKil JIOBOAMB, 10 BEIMYMHA MOJICKYJIH LyKPY CTAHOBHUTH TPH-
Omm3HO | HAaHOMETD.

1931 pik. Himeuski ¢izukun Maxc Knomn i Epaer Pycka crBopuim
CJICKTPOHHHI MIKPOCKOII, 10 BIEPIIE JO3BOJIUB JOCIIKYBaTH HAHO-
00’€KTH.

1959 pik. Amepukancekuii Gizuk Piuapn @elinman ynepuie omyoii-
KyBaB IPaIlIo, Y SKii OLIHIOBAINCS MEPCIIEKTHBH MiHIaTIOpU3allii.

1968 pik. CrriBpoOITHHKH HAyKOBOTO ITiIPO3ALTY aMEPHKAHCHKOI KOM-
nanii Bell Ansdppen Yo i [pxorn ApTyp po3poOuiam TeOpeTHUHI OCHOBH
HaHOTEXHOJIOTIT IIpU 00POOIIi TOBEPXOHb.

1974 pik. SInoncekuii ¢izuk Hopio TaHirydi BBiB y HayKOBHA 00ir
CJIOBO «HAHOTEXHOJIOTII» (BiZ IPELBKOTO CJIOBA «HAHOCY), IKUM 3aIpOII0-
HYBaB Ha3MBaTH MEXaHi3MH, PO3MIPOM MEHIII 32 OIMH MiKpOH.

1981 pik. Himenpki ¢dizuku I'epa binnir i I'eapix Popep cTtBopmm
MIKPOCKOII, 3MaTHUH MOKa3yBaTH OKPEMi aTOMH.

! CraH Ta nepCreKTUBH PO3BUTKY JOCIIKEHb Y Taly3i HAHOCHCTEM 1 HaHOMaTepia-
niB B YkpaiHni [Enexkrponnuit pecypc] / HamionanbHa akageMis Hayk Ykpaiau. HoBunu
/ TIpec-ciyx6a HAH Vkpaiuu. — Pexxum noctymy: http://www.nas.gov.ua/UA/news/Pages/
contents.aspx?ffn1=ID& fft1=Eq&ffv1=2128.
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3.2. HaHoiHaycTpist SIK HAafBa)KJIUBIIIIa yMOBA CTAHOBJICHHS IHHOBAIIIHHOTO CYCIIIBCTRA. .

1985 pik. Amepukanceki ¢izuku Podept Kepi, ['aponsn Kpoto i Pi-
gapa CMaiir CTBOPUIIN TEXHOJOTII0, IO TO3BOJISE TOYHO BUMIPIOBATH
MPEAMETH, J1aMETPOM B OJIMH HAHOMETD.

1986 pik. HanorexHomoTis cTana BijioMa IUPOKOMY 3araiy. AMepu-
KaHCBhKHI QyTyponor Epk JIpekciep onyOniKyBaB KHUTY, B Kii mepen-
0adaB, 110 HAHOTEXHOJIOTis He3a0apoM MOYHE aKTHBHO PO3BUBATHUCS.

1989 pik. CniBpo6itHuk kommanii IBM Jlonans Eiiriep Bukias Ha3By
CBO€T pipMu aTOMaMH KCEHOHY.

1998 pik. l'omnanacekuii gizux Ces [lekkep CTBOPUB TPaH3UCTOP Ha
OCHOBI HAHOTEXHOJIOTIH.

1999 pix. AmepukaHceki ¢izuku [xeiimc Typ 1 Mapko Pix Bu3Ha-
YHIIH, IO OKpeMa MOJIEKyJIa 371aTHa TIOBOIUTHUCS TaK CaMo, SIK MOJICKYJISIp-
H1 JIAHITIOKKU.

2000 pix. Ammirictparis CILIA miarpumana HamionansHy iHIIIaTHBY
B rairy3i HaHotexHosorii (National Nanotechnology Initiative). HamoTtex-
HOJIOTIYHI JTOCIIIJPKEHHS oJiepKaiiu fiepxkaBHe (inancysanns. Toxi 3 ¢e-
JepayibHOTO Oro/keTy Oyio BuaieHo 500 mun gonapis. Y 2002 cyma
acCUTHyBaHb OyJia 30ubIIeHa 10 604 MITH J01apiB.

2003 pik. Kourpec CHIA npuiiHsSB aKT 11010 TOCIIKEHB 1 PO3BUTKY
HaHoTexHoJorii y 21-ro cromirti (PL 108-153). Haomi Xanac, /[xennidep
Becr, PeBeka [Ipesek i Penara [Tackyanin B YuiBepcuteri Paiica po3poouim
30JI0Ti HAHOOOOJIOHKH, SIKi TIPU «HACTPOMKAX» PO3MIPIB ISl TOTJIMHAHHS
iH(ppauepBOHOTO CBITIA CITy)KaTh IIaT(GOPMOIO TSI KOMILIEKCHOTO BHSIB-
JISHHSI, TIaTHOCTHUKH Ta JIKYBaHHS paKy rpyiei 06e3 Xipypridaoi Giorcii,
XipyprigHoro BTpydJaHHs, pyHHIBHOTO BHITPOMIHIOBAHHS a00 XiMioTeparrii.

2004 pix. €Bporeiicbka KOMICIS YXBaJHIa KOMIOHIKE «EBpOIIeHCchKa
cTpareris 3 HaHoTexHoJiorii» COM (2004) 338, B sIKOMY MPOMOHYETHCA
THCTUTYIIOHAITI3allisl €BPONEHCHKOI HAHOHAYKH 1 HAaHOTeXHOJoT1i. Kopo-
niBcbke ToBapuCcTBO Benmukoi bpuranii i KoponiBebka iHyKeHepHa akaaeMist
omyOmiKyBau gociiKeHHs « HaHOHaykn Ta HAHOTEXHOJIOTIT: MOJKIIMBOC-
Ti Ta HEBU3HAUEHOCTI», Y KOMY 3BEPTaIOTh yBary Ha HEOOXiJAHICTh BU-
CBITJICHHS TMOTEHLiaJly HAHOTEXHOJIOT1H y Taiy3i 3710pOB’sl, €KOJIOTii, Ta
COL[laJIbHUX, €TUYHUX 1 HOPMATUBHUX MTUTAHb.

2004 pik. B yniBepcureri Ondani SUNY Oyna 3amymiena nepiia
ocBiTHs nporpama y Criomyuenux llltaTax Ha piBHI KoJeKy y cdepi Ha-
HOTEXHOJIOT1{, KOJIE/PK HAHOPO3MIPHUX HayK 1 TEXHIKH.
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Po3nin 1II. HaykoBo-TeXHIYHHIA IPOTrpec — OCHOBA IHHOBALIIIHOTO PO3BHTKY...

2005 pik. Epix Yiadpi i [Tor Poremynn 3 KamidopHiHCHKOTO TEXHO-
JIOTIYHOTO IHCTUTYTY PO3pPOOIIIH TEOpil 1T BUKOHAHHS OOYHMCIICHh HA
ocHoBi JIHK i MeToziB «anropuTMidHOi caM0300pKH», B SIKUX OOUHCIICH-
Hsl € BOY/IOBAHUMH B TIPOIIEC POCTY HAHOKPHCTAIIB.

2006 pik. Ixeiimc Typ i ioro koseru B yHiBepcuTeTi Paiica crBopuiu
HAHOPO3MIipHUH (DEeHIJICH eTIHIJICHOBUH 3 aJIKIHIIBHUMU BICAMU 1 4OTHpPMA
chepuunnmu dynepenamu C, . BilllOBiAHO 0 MiABUIIEHHS TEMIIEPATYPU
«HaHOABTO» MEPEMilIaocs Ha 30JI0Til MOBEPXHI B pe3yibTari 00epTiB
kouic (¢ynepeniB), sik i B 3BuuaitnoMmy aBromo0ii. [Ipu remneparypi Buiie
300 °C BiH pyxaBcs 3aHaJTO IIBHJIKO JUISA XIMIKiB, IIO0 BiICTiAKOBYBaTH
roro.

2007 pik. Amxkena beruep 1 ii konern 3 MaccadyceTcbKOro TEXHOOT Y-
HOTO IHCTHTYTY ITOOYTyBaJIH JIITIH-I0HHUH aKyMYJIATOP Ha OCHOBI 3araJlbHO-
IO THILY BIpycCy, SIKUH € Oe311eUHUM 151 JIFOIMHU, BUKOPUCTOBY€E HEIOPOT Ui
Ta eKOJIOTIYHO Oe3neuHuil mporec. barapei MaroTh Taky camy TOTYXXHICTb
1 eHepreTniHy e(peKTHBHICTD, SIK 1 aKyMYJISITOPH, 10 BUKOPHUCTOBYIOTHCS
JUTSL KUBJICHHSI T1I0pUIHUX aBTOMOOWUIIB, 1 BOHM TAKOX MOXYTb OyTH BHUKO-
pHCTaHI JUTsl )KUBJICHHS IEPCOHATIBHUX €JICKTPOHHHUX MTPUCTPOIB.

2008 pik. HagpykoBana nepiia oditiiina crpareriss NNI 3 HaHOTeX-
HOJIOT1M#, 5IKi MOB’s13aH1 3 HABKOJMILHIM CEPEIOBHUIIEM, 3JOPOB’SIM Ta
Oe3nekoro. PoboTa Oyna omyOnikoBaHa SK pe3yibTar JBOPIYHOTO MPOLECY
nociimkens. Lleit crpareriyamii 1okyMeHT oHOBiIeHO y 2011 pori micis
cepii ceMiHapiB Ta TPOMaCHKOTO OOTOBOPEHHSI.

20092010 poxu. Heitapian Ceman i itoro komneru 3 Hpio-HMopkcbkoro
yHiBepcuTeTy cTBOpriIH Kilbka JIHK-momiOHMX poOOTIB MJIs CKITamaHHs
HAaHOPO3MIipHHUX MPHUCTPOiB. OAWH 13 HUX MPU3HAUYCHUHN IS TIPOIECY
ctBoperHst 3D ctpykrypu AHK 3 BUKOpuCTaHHSIM CHHTETUYHHX ITOCIIi-
nosHocrel kpucrani JJHK, siki MoxkHa 3amporpaMyBaTi Ha caMmo30ipii
3a JIOTMIOMOTOI0 «JIMTIKUX KIHIIIB» 1 PO3MIIIEHHS B 33J]aHOMY TIOPSIKY Ta
opienTanii. HaHoenekTpoHika MOXKe CKOPUCTATUCS IIUMU JI0CSTHEHHSIMU:
TCHYYKICTB 1 IIUIBHICTB, SIKi OyIyTh JOCATHYTI HAaHOPO3MipHUMHU 3D KOM-
MOHEHTAaMH, MOXKYTh JI03BOJIMTH CKJIAJAAaHHS JeTaleil, 0 MEeHII, CKIaj-
HiIi, 1 po3MilieHi onmkde oHa 1o oHo1. Takok Seeman cTBOpuUB (pazom
3 xoseramu i3 HaHkiHCBhKOTO yHiBepcuTeTy KuTaro) «cKiiajalibHy JIiHIF0
JHK». 3a mro podory Seeman pazom 3 Kavli orpumaB npemito B ramysi
HaHoHayku 3a 2010 pik.
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2010 pix. IBM BHKOpHCTaNIa KpEeMHIEBUH HAKOHSIHUK 1T BUMIPIO-
BaHHsSI PO3MIpIB y JIeKiIbKa HAHOMETPIB (3a aHAJIOTI€I0 3 TEXHOJIOTIEI0
€JIEKTPOHHHUX MIKPOCKOITIB) JIJISl BIIOKPEMIICHHS YaCTHHOK BiJl MaTepi-
ajy MiKIaJKd, 1100 CTBOPUTH MOBHY HaHOpo3MipHy 3D penbedny
KapTy CBIiTY pO3MipoM B | MiTIOHHY YacTKy KpUCTaLy COJi 3a 2 XBUJIH-
HE 1 23 cexynau. Lle mocsarHeHHs TPOAEMOHCTPYBAJIO, IO BiTHAACHA
MOTY>KHA METOJ0JIOTisl ICHY€ JJIsl CTBOPEHHS HAHOCTPYKTYP 1 CTPYKTYD,
SIKI € MEHIIUMH 15 HM MIpU 3HAYHO HWKYINA BapTOCTI i CKIATHOCTI, 110
BiJIKpHBA€ HOBI MEPCIEKTHBH JIJIsl TAKUX Taiy3ei, sk eJIeKTPOHIKa, OTTO-
€JIeKTPOHIKa 1 MEIUIINHA.

2011 pik. OnoBnena odimiitHa ctparerist NNI 3 HaHOTEXHOJIOTIH, SKi
IIOB’s13aH1 3 HABKOJIHUIIIHIM CEPEIOBHILIEM, 3I0POB’sIM Ta Oe3rekoro. [{bomy
TepeayBajIo Mupoke 00rOBOPEHHS MPoOIeM Ha ITyOIITHIX cCeMiHapax Ta
OH-JIAMH Jiajiorax i3 3aIikaBJIeHUMHU CTOPOHAMH B YPsi/ii, HAYKOBHX KOJIaX,
HEYPSI0OBUX OpraHi3allisix, TpOMaJCcbKOCTI TOIIO.

2012 pik. YV pamkax NNI 3amymieHo 1ie iBi iHiniatueu — «HanoceH-
copu» Ta «lH}pacTpyKTypa HAHOTEXHOJOTTUHHUX 3HAHbY», B PE3yJbTaTi
9oro iX 3arajbHa KUTBKICTh 3pOCITa JI0 I STH.

2013 pix. NNI nmounnae ueproBuii payHj cTpaTeriqvHoro rjiaHyBaHHS,
cTapT OyB /1aH Ha CEMiHapi 3aIlikaBIIEHNX CTOPiH; HociaHuKn y CTeH]pop-
Il pO3pOOJIIOIOTH TEPIINY KOMIT FOTEep Ha BYIVICIICBUX HAHOTPYOKax.

2014 pix. NNI Bumyckae OHOBJIEHY BEpCiI0 CTPATETIYHOTO TUIAHY
(2014).

Huni ciocTepiraerbest 3pocTaHHst KITbKOCTI po3p00OK HAHOTEXHOJIO-
TIYHUX BHPOOIB.

Hamnpuknaz, y Uexii € BjJjacHUN HAHOTEXHOJOTIUHUHN KiacTep. Bin
3HaX0UThCs B perioni Onomoyu. J[o HbOro BXoaATh: BUpOOHUK CTaneBux
KOHBEEPHUX CTpivok U citok «TOB Bbparu Binbrenasm Tomacy, Kommnanii
Ekotest-Aqua, ENVI-AQUA, Inova Pro, Leos Milata (BupoOHHK TpakTO-
piB ¥ KOMYHaJbHOI TexHiku), NanoTrade (HaHOTEXHOJOTIYHI TpoIleCcH
i MaTepianu). Takox y Uexii ycnimHo npamtoe KOHCOPLiyM 3 JOCIiIKeH-
HSI HAHOCTPYKTYPHHUX TIOJTIMEpHUX MaTepiaiiB (Ha 6a3i [HcTuTyTy Makpo-
MoneKyJsipHoi Ximii). B IncTuTyTi XiMiuHOT TexHomorii B [Ipa3i BuBua-
IOThCSl HAHOCTPYKTYPH, TOHKI TUTIBKHM, HaHOEJIeKTpoHika. B [HcTUTYTI
HeopraniuHoi ximii B [Ipa3i gociimKyr0Tbca HaHOMAaTepiaau i HAHOKOM-
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ro3ut. A B Texaiunomy YHiBepcuteTi OcTpaBa Jli€e HAHOTEXHOJIOT1UHUN
HeHtp'.

VY cronmmuHomy paiioni Macmap B AOy-/]abi 3HaxomuTbest [HCTUTYT
iMicro. Macpiap — 11ie HOBe Miclie, 11100 KUTH U JymMatu. MicTo cripoek-
TOBAHO «3 HYJIS» TakK, MO0 CTaTH CAaMUM IIEPEIOBUM MICTOM y CBiTI.
Bynisuunreo Macnapa, posmnouare y 2006 pori, 1ie He 3aBepiieHe. J[o
2025 poky micto Macnap, y OyIiBHAIITBO sIKOTO Oyze BKIageHO 18 Mi-
nesipaiB gonapis CIIA, crane momiBkoro anst 90 000 oci6. Tyt OyayTsb
3HAXOIUTHCS MTA0-KBapTHPH Siemens Ta Mi>kKHAPOIHOTO areHTCTBA
3 noHoBmoBanux xkepen eneprii (IRENA). JocniiHUKU iHCTUTYTY
iMicro po3poO0JISIOTh JATIYMKHA Ha OCHOBI ONITHYHUX MIKPOEJICKTPOMEXa-
HIYHHUX CUCTeM, OiIbII Bitomi sik ontiuHi MEMS. Po3mipu nux KpuxiT-
HHX IMPUCTPOIB HE MIEPEBUIILYIOTH po3Mipy mmuHKHA. [Ipn msomy MEMS
MalOTh BiAMIHHY IIBUJKICTH poOOTH 1 HU3bKE eHeprocnokuBanHs. Li
MIPUCTPOi MOKHA 3YCTPITH B O10MEIHUIIMHI, BUPOOHUIITBI ITOHOBITFOBAHUX
JKepeJ1 eHeprii, aepokocMiuHiit ramysi. Ix MoxHa BUABUTH Y cMapTQoHi
(maTuuk pyxy), CTpyMEHEBOMY IMPUHTEPI (IaTINK HASIBHOCTI YOPHHIIA),
aBTOMOOLTI (BOHM BiJINOBIIAIOTH 3a MyCK NOAYIIKH Oe3nekn). Taki gat-
YUKHU CKPi3b — B Tele(oHaX, aBTOMOOIIIX, MEIMIHIX rapKeTax, B IETKAX
MOJIENIAX TOAMHHUKIB, OJIATY Ta B3YTTA. Y MailOyTHbOMY MU M0Oa4nMO
iX B CKEHTOOpHax, TEHICHUX paKeTKax, OeicOompHUX OiTax Ta PyTOOITH-
HHUX M’si9ax.

Hanonayka 3a0e3medye psx MOXITHBOCTEH 1 I IepepoOKu eHeprii
coHusl. HaHopiauHHI cycrieH3ii HAHOYACTHHOK B PiJTUHAX MAIOTh BEITMKHIA
ITOTCHITIAJT SIK 00’ €MHI COHSYHI ITOTTHHAYI. Taki JOCIIHKSHHS TaKOX TIPO-
xonsTh B [HcTUTYTI iMicro YHiBepcuteTy Macnapa.

HanoTexHoorii € 0CHOBOIO IIJIs1 CTBOPEHHS Ta (DYHKITIOHYBaHHS Ha-
HOiHAYCTpii. HaHOIHAYCTpis — 11e 1HTerpOoBaHUH KOMIUIEKC BUPOOHUYHX,
HayKOBHX, OCBITHIX 1 (DiHAHCOBHUX OpraHi3aIiii pi3HHX (OpM BIIACHOCTI,
SIKI TIPOBOASATD LIJIECHIPSIMOBaHY MisSUIbHICTD i3 CTBOPEHHS 1HTEJIEKTYaIbHOT
Ta MPOMHUCIIOBOT KOHKYPEHTOCTIPOMOXKHOI HayKOMICTKOT TTPOAYKIIii 3 BU-
COKHM piBHEM JI0JIaHOT BapTOCTI 1 paHille HeJ0CSKHUMH TEXHIKO-EKOHO-
MIYHAMH TIOKQ3HUKAMH, 3aCHOBAaHHUI HA BUCOKOMY HayKOBO-OCBITHHOMY
TIOTEHITIa epXKaBH, MPOTPECUBHUX MPOPUBHUX 1 MIKIACITUTITIHAPHAX

! Hanorexuonoruu B Uexuu [Enexrponuuii pecypc]. — Pexxum pocrymy: http://nano.
com.ua/nanotexnologii-v-chexii.html.
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JOCITIDKEHHSX, HAyKOBO i €eKOHOMIYHO OOTPYHTOBAHOMY IPAKTHIHOMY
BUKOPHUCTAaHHI HOBUX HETPAMUIIMHUX BIACTUBOCTEH 1 (PYHKITIOHAIEHUX
MOYKJINBOCTEH MaTepiajiiB i cucTeM pizHOi (i3nKo-XIMIYHOI Ta 61070Ti9HOT
MPUPOIN HAHOPO3MIPHOTO PiBHS (KOJIM HMIOHAWMEHINE OJUH 13 JIHIHHUX
po3MipiB GyHKIIOHATBHUX (0230BUX) €JIEMEHTIB 3HAXOJAUTHLCS B Jliana3o-
Hi 10"M — 10Mm, To6TO Bij 1 10 100 HM), 110 € TPOSIBOM HAHOMACIITAOHUX
daxropis'.

Jlo HaHOIHAYCTPil MOXKHA BiZTHECTH Ti BUPOOHHUIITBA, TPOAYKIIS SKUX
Mae BJIACTHUBOCTI, 10 00YMOBJICHI HAHOPO3MIPHUM PiBHEM BiJIOBIAHUX
cucreM. Lli BTacTUBOCTI MOXYTh OyTH SIK MaKpOCKOTIIYHUM MPOSBOM
KBaHTOBUX 3aKOHOMIPHOCTEH, TaK 1 BHECKOM IIOBEPXHEBUX aTOMIB HaHO-
YaCTHHOK Y 3arajbHi BIACTHBOCTI MarepiaiiB i cucteM. [ 0TOBHICTE Aep-
JKaBHW 1 Oi3HECY MIATPUMATH HAHOTEXHOJOTIUHI pO3pOoOKH MOB’sI3aHa
3 OYIKYBaHHSIM BiJ] HAHOIHTYCTPii BUCOKHX PE3yIBTATIB.

HanoTexHomorii Ta Hayka HaHOMAaTepiaaiB MalOTh MOTSHITIA TOCTaT-
Hili, 100 320€3MeYnTH TIepeBary B pi3HUX cdepax, TAKUX K CHHTE3 HOBUX
MaTepialiB i3 MOIIMNIIEHUMHU BIACTUBOCTSIMH, TEXHOJIOTIT BUPOOHUIITBA,
iH(pOpMAIIiiiHI TEXHOJIOTI] Ta eJIEKTPOHIKA, €KOJIOTisl Ta EHePro30epeKeH-
HsI, HAHOO10JIOTis, MEAMYHA TEXHIKa, TPAHCIIOPT, EKOHOMIKa i T. 1.2
ManoiMOBIpHO, IO € SKUICh CETMEHT JIFOJCHKOTO KUTTS 1 AISUIBHOCTI,
B IKOMY HAaHOTEXHOJIOT1i He MOXKYTh OyTH 3acTocoBaHUME’. HaHOTEXHO-
JIOTi1 TakoX OyIyTh BIUIMBATH HA IICHXOJOTIIO JIFOACH, IX PO3yMiHHS
CBITY, B SKOMY BOHH HUBYTbH (COPUAHATTS COLIANbHUX SBHIIL, (Piocod-
ChKUX MOMJISAIIB 1 €THYHI MipKyBaHHs)*. 3a TaHUMH aMEPUKaHCHKOTO
HanioHanbHOro iHCTUTYTY 310pOB’ s, HAHOMEIUIIMHA BKJIIOUAE 3aCTOCY-
BaHHSI HAHOTEXHOJIOT1H B «y’K€ KOHKPETHUX MEIUYHUX BTPYyUaHHSIX Ha

! RNN Rusnanonet [Enexrponnuii pecypc] // Cricok TepMHHOB. — Pexxum goctyiny:
http://www.rusnanonet.ru/ tesaurus/ru/17908/.

2 TIpo 3arBepmxkenHst JlepaBHOT HiTbOBOT HAYKOBO-TEXHIYHOI porpamu «HaHoTex-
HoJorii Ta HaHomarepiann» Ha 2010-2014 poku [EnextpoHHuil pecypc] : mocraHosa
Kabinety Minictpis Bix 28 xoBT. 2009 p. Ne 1231. — Pexxum nocrymy: http://zakon4.rada.
gov.ua/laws/show/1231-2009-%D0 %BF/ print1419944810205377.

3 CraH Ta NEePCIEKTHBU PO3BUTKY JOCII/UKCHB Y Tally3i HAHOCHCTEM 1 HaHOMaTepia-
niB B YkpaiHi [Enexkrponnuii pecypc] / HamionanpHa akaneMist Hayk Ykpaiau. HoBuHu
/ TIpec-cnyx6a HAH Ykpaiuu. — Pexxum noctymy: http://www.nas.gov.ua/UA/news/Pages/
contents.aspx?ffn1=ID& fft1=Eq&ffv1=2128.

4 Bina, I. C. IIpobaemu Ta mepcrekTHBH HaHOTexHOJOTIH B Ykpaini [Texct] /
I. C. Bina, T. B. IlIeexn // Hayk. mp. HYXT. —2010. — Ne 36. — C. 136—139.
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MOJICKYJIIPHOMY PiBHIi, TOOTO JJIsI JTiKYBaHHS 3aXBOPIOBAHHS 1 BiTHOB-
JIEHHS TIONTKOPKEHUX TKaHWH, TAKUX K KICTKW, M 513U 1 HepBH. J[PKOHCOH
1 Maxkri BKa3yTh, 0 HAHOMEAWIIMHA MOKe OyTH BH3HAUCHA 5K «Me-
JIMYHI BTPpyYaHHS, SKi BAKOPHUCTOBYIOTh MaTepiajiy, MalllnHU Ta MEXaHi3-
MU, CTBOPEHI a00 KOHTPOJIbOBaHI HAHOHAYKOI i HAHOTEXHOJIOTISIMH
B IIJIIX MOHITOPHHTY, MOJIMIICHHS ab0 MATPUMKHU 310pOB’s»'. Bib-
LIICTh HAHOTEXHOJIOT1H, 3aCTOCOBYBAaHUX B MEIUIMHI, MOXKE CTAaTH y
Harojii y CTOMaToJIoTii%.

®i3uuHi 1 XiMIYHI BIACTHBOCTI MaTepiajiB CTAIOTh 30BCIM iHIIUMH,
KOJIM KiJIbKICTh aTOMIB TICBHUX arioMepalliii 3Ha4HO 3HWKYyeThCs . Hene-
JIMKa KUTBKICTh aTOMIB JTO3BOJISE 32 PaXyHOK Pi3HOTO MO3UIIOHYBaHHS
1 BiIcTaHi Mi>k HUMH pOOUTH TOMiHYIOUUMH (Di3W9HI 1 XIMIUHI BIaCTHBOC-
Ti 00 €kTa’.

Ha mopiuniii 3ycTpidi AMEpHUKaHCHKOTO (PiI3MIHOTO TOBAPUCTBA, IIIE
B 1959 pori, ¢izuk, maypeatr HoGeniBchkoi pemii Piuapa deitnman 3Bep-
HYB yBary HayKOBOTO CITIBTOBApPHUCTBA Ha MaiOyTHIO MOXKIIUBICTb CTBO-
PEHHS MaTepiajiB i IPUCTPOIB HA ATOMHOMY 200 MOJIEKYJISIPHOMY PiBHSIX,
y CBOIi MPOMOBI BiH 3aKJIMKaB OCSATHYTH LieH iHHOBaliiHui uisix. Hayko-
BElb IPUITYCTUB, 110 HAHOMAILIMHH, HAHOPOOOTH 1 HAHOTIPUCTPOT MOXKYTh
OyTH B KiHLEBOMY PaxyHKY BHKOPUCTAaHUMH JI1 PO3POOKH IIUPOKOTO
CIIEKTpa aTOMHOTO (MiKPOCKOIIIYHOTO) PO3Mipy MPUIAIiB i TEXHOJIOTIU-
HOTO OCHAIIEHHs. Y HOTro iCTOpPHYHIN JIeKIii 3p00iaeHo BUCHOBOK: «lle
TOM IUISAX PO3BUTKY, IO HE MOXKE OyTH OOIHICHIM)®.

HanorexHomorii ar0Th 3MOTy TUCKPETHOTO YITPABIiHHS HEOOX 1 THUMHU
BJIACTUBOCTSIMHU MaTepialiB: MEXaHIYHUMH, TCIIOBUMH, CICKTPUIHIMH,
ONTUYHUMH. 3 IX JTOIOMOIOI0 MOXJINBE CTBOPEHHS HOBOT'O IOKOJIIHHS

! Gupta J. Nanotechnology applications in medicine and dentistry [Texct] / J. Gupta /
J Investig Clin Dent, 2011. — Ne 2. — P. 81-88.

2 Johnson, S. Nanotechnologies in health care: a needs assesment regarding ethics
and policy in nanomedicine [EnekTponnuii pecypc] / S. Johnson, G. McGee. — Pexxum
nocrymy: http://www.hcs.harvard.edu/~hhpr/currentissue/07spring/156—164. pdf. —2007.

3 Kahan, D. M. Nanotechnology and society — the evolution of risk perceptions [ Tekcr]
/ D. M. Kahan. — Nature Nanotech, 2009. — Ne 4. — P. 705-706.

4 Trajkovi¢, V. Nanomedicina: stanje i perspektive [Tekcr] / V. Trajkovi¢, Z. Marko-
vi¢ : Rakovi¢ D, Uskokovi¢ D. Biomaterijali. — Beograd : Institut tehnickih nauka SANU,
Drustvo za istrazivanje materijala, 2010. — P. 762—777.

5 Freitas, R. A. Jr. Nanotechnology, nanomedicine and nanosurgery [TexkcTt] /
R. A. Jr. Freitas. — Int J Surg, 2005. — Ne 3. — P. 243-246.
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HaJUIETKUX MarepiaiiB, MaTepialliB i3 HaA3BUUAHHO BUCOKOIO EICKTPHY-
HOIO EMHICTIO (Tpad)eHn ), CTPYKTYPHUX apPMOBaHHUX BYIJICIIEBUM BOJIOKHOM
KOMIIO3MTIB, BYIJICLIEBUX HAHOCTPYKTYp (HAaHOTPYOOK) HaABHCOKOI Mill-
HOCTI, 10 B I[JIOMY JI03BOJINTh CTBOPIOBATH MeXaHi3mu 1 MaruHu Ha 30%
JIETHIMMU 32 1CHYF0i, Oy/lyBaTH €KOJIOT1YHO YUCTI TPAHCIIOPTHI 3aco0w,
MIPOCKTYBATH OyIb-sIKi BUPOOH 3 0COOTUBUMHU XapaKTEPUCTUKAMMU.

CydacHa TeHICHITIS 10 MiHIaTIOpr3aIlii oka3asa, o PEIOBHHA MOXKE
MaTH 30BCiM HOBI BIACTUBOCTI, SKIIO B3SITH YK€ MaJeHbKY YaCTHHKY ITi€l
pedoBuHH'. Tak, HANPUKIIA, BUSBUIOCS, 10 HAHOYACTHHKY JICSIKHX Ma-
TepiajiB MalOTh JIy’Ke XOPOIli KaTaliTH4Hi Ta aJcopOLiiiHi BIaCTUBOCTI.
[HIm1 MaTepianu MoKa3yloTh AWBOBMKHI ONITHYHI BIACTHBOCTI, HAIPUKIIA],
HAJTOHKI IUTIBKYM OPTaHIYHIX MaTepiajliB 3aCTOCOBYIOTH I BAPOOHUIITBA
COHSYHMX Oarapeit. Taki Oarapei 3HAYHO MEMIEBI 1 MOXKYTh OyTH MeXa-
HIYHO THYYKHUMH. BraeThcst JOMOTrTHCS B3a€EMOIIT MITYYHHX HAHOYACTOK
3 IPUPOIHUMHU 00’ €KTaMM HAHOPO3MIpiB — O1IKaMU, HYKJICTHOBUMH KHC-
JIOTaMH Ta iH. PeTenpHO OuMIIeHI HAHOYACTUHKU MOXKYTh CaMOBOYIOBY-
BaTHCS B TIEBHI CTPYKTYpH. Taka CTpyKTypa MIiCTHTh CTPOTO BIIOPSIKOBA-
Hi HAHOYACTHHKH 1 TaK0XX 4acTO MPOSABISIE HE3BUYANHHI BIaCTUBOCTI.
Hanoo06’exTr momiisatoTh HA 3 OCHOBHI KJacH: TPUBUMIpPHI YaCTHHKH,
JBOBUMIpHI 00’ €KTH Ta OHOMIpHi 00’ €KTH — BUCKEPH.

OnHuM 3 HalBaKJIMBILIMX MUTaHb, UI0 CTOSTH Hepel HAHOTEXHOJO-
ri€lo — SIK 3MyCHUTH MOJICKYJIU TPYITyBaTHCs IEBHUM CIIOCOOOM, CaMoop-
raHi30ByBaTHCs, 100 y pe3yabTaTi OTpUMaTH HOBI MaTepianu abo mpu-
crpoi’. Iliero mpobeMoro 3aiiMaeThCsT PO3ILT XiMil — CyIpaMoeKyIsIpHa
xiMmis. BoHa BHBYa€e He OKpeMi MOJICKYIH, a B3aEMOJIiT MI>K MOJIEKYJIaMH,
SIKi, OPTaHI30BYIOYH IIE€BHUM CITOCOOOM, MOXKYTh JIaTH HOBI PEUYOBHHHU.
OO0Hait0€ Te, 110 B MPUPOJIi AIMCHO ICHYIOTH MOJIIOHI CUCTEMH 1 3IHCHIO-
F0ThCs MO1I0HI mporniecu. Tak, BijoMi OiononiMepH, 3/1aTHi OpraHizoByBa-
THCS B 0COOJUBI cTpyKTypH. ONMH 13 NPUKIIAIIB — OUIKH, SKI HE TIIIBKU
MOXYTh 3rOPTaTHCS B TIOOYJSIpHY (OpPMY, & i yTBOPIOBATH KOMILJIEKCH —

! Hanorexnounorii [Exekrponnuii pecypc] // Bikinenis. — Pexxum pocrymy: http:/
uk.wikipedia.org/ wiki/HanorexHoumorii.

2 TIpo 3arBepmxkeHHst JlepkaBHOT HiTLOBOT HAYKOBO-TEXHIYHOI mporpamu «HaHoTex-
HoJjorii Ta HaHomatepianuy Ha 2010-2014 poku [Enektponnuii pecypce] // [Tocranosa
Bix 28 xoBT. 2009 p. Ne 1231. — Pexxum moctymy: http://zakon4.rada.gov.ua/laws/
show/1231-2009-%D0%BF/ print1419944810205377.
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CTPYKTYPH, III0 BKIIIOYAIOTH KiJTbKa MOJICKYJI ITPpoTeiHiB (O1IKiB). Bixke 3apa3
ICHy€ METOJ] CUHTE3Y, KUl BUKOPHCTOBYE CHEIN(ITHI BIACTHBOCTI MO-
sexynu JTHK.

YacTUHKH po3MipaMy MOPSAKY HAHOMETPiB a00 HAHOYACTUHKH, SIK 1X
Ha3WBaIOTh B HAYKOBHX KOJIAX, MAIOTh OJIHY BIIACTUBICTB, SIKa JTyKE 3aBaKae
X BUKOpHUCTaHHIO. BOHM MOXKYTh yTBOPIOBATH arioMepaTH, TOOTO 3JIHIIa-
THUCS OJTHA 3 OfiHI€T0. Tak K HAHOYACTUHKH € TICPCTIEKTUBHUMH B TAITY35X
BHUPOOHUITBA KEPaMiKM, METaIIyprii, 110 MpodiaeMy HEOOXiTHO BHpIIy-
Baru. OIHE 3 MOXKITUBUX PIillIeHh — BUKOPUCTAHHS PEYOBHH — JIHCTIEPCaH-
TiB, HEPO3UMHHHX Yy BOJI. [X MOKHA I0/1aBaTH B CEPEIOBHMIILE, IO MiCTHTh
HAHOYACTKH.

®i3uKy 3 yHiIBepcUTEeTy WTaty J[KOpaKis po3poOniIin HAaHOABUTYH,
AKUW TIpaIioe Ha XiMIiYHOMY manbHOMY. XiMiku 3 yHiBepy ExinOypra
CTBOPHJIM POTAKCaH — MOJICKYJISIPHY MalIUHY, SKa J03BOJSE «OOTHTI»
IpyTuil 3aKkoH TepMonrHamiku. CrierianicTi 3 aMepuKaHChKHUN TabopaTo-
piit benna ta 3 HiMeLbKOro IHCTUTYTY KostoiniB Makca [lnanka po3poou-
JIA CBOEPITHAN «MOJEKYISIpHUN M’ s13». HOBITHI TeXHOJIOTIT 00IIIIIOTH
MOJIONIATH HOBI ¥ MTOKM 10 HEBWIIIKOBHI XxBopoOu. [lepenbayaerbes, 1o
HAaHOYACTHHKU BHKOPHCTOBYBATUMYThCS JUISI JOCTABKH JIO MOTPiOHUX
OpraHiB KOPUCHUX PEYOBHH Ta JiKiB'.

HectpuMHO po3BUBAIOTHECS HAYKOBI 17e1 «HaHOXKI». HaHoTexXHOMOT11
Ha/IaI0Th Xap4OBHKaM YHIKaJIbHI MOXKIMBOCTI 3 TOTAJILHOI'O MOHITOPUHTY
Yy peaIbHOMY Yaci SKOCTi Ta 0€3MeKH MPOAYKTIB.

Binseproro ynapy HaHOTEXHOJIOT1l MOXKYTbh 3aBIAaTH IHAYCTPil MUHHUX
3aco0iB. [losiBa HOBHX, CTIKMX JI0 3a0pyIHEHD Ta YIIKOKEHb, MaTepiaiB,
3MEHIIUTH MOTPeOy B HUX.

HanotexHosorii 103BOMATE HATIIUTH 1HTSIIEKTOM HAH3BUYHIIII TIPE/I-
METH TO0YTY.

JItomm HOCUTUMYTH OJIAT, IKUI 3MIHIOE KOJIip, OOMIHIOBATUMYThCS Bi-
3UTIBKAMH 3 HAHECEHOIO Ha HUX BiJCOPEKJIaMOI0, lepeiaBaTUMYTh CBOi
eMolIii 3a JOMOMOTOI0 IMITJIAaHTATIB, 10 Bi0OpaXkatoTh HACTPIH.

JKinkn MuIyBaTUMyThCSl COOOI0 y KOMII'IOTEPHU30BaHMX J3€pKajiax,
KOTpPi KOPUTYBAaTUMYTh 300pa’KeHHS JIO i7IeaTbHOTO, @ Ha CBOIX HITTAX
MaTUMYTh MaHIKIOp 13 3aIIpOrpaMOBaHUM KOJBOPOM Ta Bi3epyHKaMH.

! Bina, I. C. IIpoGnemu Ta mepcreKTHBH HaHOTexHOIOTIH B Ykpaini [Texcr] /
I. C. Bina, T. B. IlIeexn // Hayk. mp. HYXT. —2010. — Ne 36. — C. 136—139.
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CBiT MaiiOyTHROTO Oy/Ie pi3HOOAPBHUM, HACHICHHUM JKUTTSIM.

Bin nepeiine Ha HACTYIMHUH piBeHB, A¢ 6arato cydacHUX MpoOIIeM
OyIyTh pO3B’sI3aHi 3a JTOMTOMOTOI0 HAHOTEXHOJIOT M.

B Vkpaini y 2009 p Oyio 3arBepaxeHo Konmernirito JlepxaBHOT IO~
BOT HayKOBO-TeXHIYHOI Iporpamu «HaHOTexXHOIOTIT Ta HAaHOMAaTEpiaIny
Ha 2010-2014 poxkwu, sika Ma€ Ha METi CTBOPEHHS Cy4acHOi HAHOIHIYCTpii
SIK HeoOXiJJTHOT YMOBH CTaHOBJICHHSI IHHOBALIHHOTO cycminbcTBa. [lana
mporpamMa rnepezadadae MiATPUMKY AepikaBu y GOpMyBaHHI iHQpacTpyK-
TypH 715l IpOBeACHHS e(eKTUBHUX PyHIAMEHTAIBHUX J0CTiHKEHb Y Ha-
HOTEXHOJIOTISX, KOOPJAUHAIIIIO POOIT 13 CTBOPEHHS 1 3aCTOCYBaHHS HaHO-
TEXHOJIOTi} Ta HAHOMATepialiB, a TAKOXK PO3POOICHHS HOBUX TiIXOIIB J10
TTiATOTOBKH KBaJTi(hiKOBAHWX CIIEIiaJIiCTiB 3 MMTaHb PO3B’sI3aHHS HAYKOBHX,
TEXHOJIOTIYHUX 1 BUPOOHUUYUX MP0OIEM HaHOTEXHOIOTIH. Mertoto I1po-
TpaMH € CTBOPEHHS HAHOIHAYCTpIi MUIIXOM 3a0e3MeueHHs] PO3BUTKY il
MIPOMHCIIOBO-TEXHOJIOT1YHOI iHYPACTPYKTYpH, BUKOPUCTAHHS PE3YIBTATIB
(byHIaMeHTaIbHUX Ta MPUKIIAIHUX JOCIIKEHb, 8 TAKOX ITiITOTOBKH BH-
COKOKBaJII(piKOBAaHUX HAYKOBHX Ta IH)KEHEPHHUX KaJpiB.

Jlnist po3B’si3aHHs IpoOIeMu HeoOXiTHO: MpoBeCcTH (PyHAaMEHTaIIbHI
Ta MPUKIIAAHI JOCTIHKEHHs 3 MPIOPUTETHUX HANPSMIB, 30KpeMa HaHOe-
JIEKTPOHIKH, HAaHOIHKeHepil, PyHKIIOHANBHUX 1 KOHCTPYKLIHHUX HaHO-
MarepialiB, KOJOIJHUX HAHOTEXHOJIOTiH, HAHOTEXHOJIOTIN [T Karami3y
Ta XIMI4YHOI MPOMUCIIOBOCTi, HAHOMATEPiaJliB Ta HAHOTEXHOJIOTIN IS
3aXHMCTY HaBKOJIMIIHBOTO IPUPOJHOIO CEPEeIOBUINA, HAHOTEXHOJIOT 1] IS
CHEPreTHKH, HAHOTEXHOJIOTIH CIienianbHOro NPU3HAYCHHS, OTPUMATH HOBI
3HAHHS 00 OCOONMBOCTEH (i3MYHUX, XIMITHHUX, O10JIOTTYHHX 1 OUTBIIT
CKJIaJJHUX IIPOLIECIB CUHTE3Y Ta aTOMHOI'0 CKJIaly HAHOCUCTEM; PO3pOOH-
TH HAaHOO10TEXHOJIOT11 BUTOTOBIIEHHS! HAHOMATepialiB, MPUCTPOIB Ta MPH-
JIaJiB MEMYHOTO TPU3HAYCHHS, & TAKOX JJIsl HAHOMEIUIIMHH, HAHO(131-
KM, HAHOX1Mii, HAaHOMaTePiaJI03HABCTBA; 3a0€3EYUTH JIOCIITHUKIB CyJac-
HUM OOJIaJiHAaHHSM, HEOOXITHUM JIJIT BUTOTOBJICHHSI HaHOMATepiaiB
1 JIOCJIJIPKCHHS X BJIACTHMBOCTEH; CTBOPUTH IIUTIICHY CUCTEMY I1ITOTOBKH
JOCIITHUKIB, MaTePia03HABIIIB 1 TEXHOJIOTB, SIKi BOJOIFOTH MIX/IUCIIU-
IUTIHADHUMHU (QyHIAMEHTAJIbHIMH 3HAHHAMHU Ta BMIIOTH IpALlOBaTH Ha
Cy4acHOMY clleliaibHOMY OOnaHaHHi; 3a0e3MeYnTH IPOBEACHHS CTaH-
napru3aiii Ta ceprudikamii HaHOMaTepialiB, OCKITbKY HAa JAHUW Yac
B YKpaiHi BiICYyTHS CHCTEMa METPOJIOTIYHUX BUMIPIOBaHb Y Jiarma3oHi
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MEHIII K 1 MIKpOH, III0 HE a€ MOYKIUBOCTI BUMIiPIOBATH T€OMETPHUIHI
ImapaMeTpu HaHOOO €KTIB Ta MEPEBIPSITH BUMIpIOBAIbHE 00aTHAHHST;
BUBYUTH TIHUTAHHS 10JI0 MOTEHIIIMHUX PU3UKIB MIKIIJTABOTO BIUTUBY Ha-
HOTEXHOJIOTIH Ta HaHOMATepiaiiB HA JIOAUHY 1 HABKOJIUIITHE IPUPOIHE
CEPEIOBHIIE; PO3POOUTH TUIAH 3aXO0/IB 1010 3ATyUYCHHS 1HBECTHIIN SIS
CTBOPEHHS HAHOIHAYCTPIi, B IKOMY TIepeI0a4i T MOXKIIUBICTh 3BUTLHEHHS
BiJI CILIATH MOJATKIB, 300piB Ta HIINX 000B’SI3KOBUX ILIATEXKIB ITiJ] Yac
BBE3CHHS HA MUTHY TEPHUTOpPit0 YKpaiHu oOnagHaHHs, HEOOXiAHOTO JUIS
BUTOTOBJICHHSI HAHOMATEPiajiB 1 JOCIIIPKEHHS X BIACTUBOCTEH, a TAKOXK
YTBOPEHHS MiANPUEMCTB, YCTAHOB Ta OpraHizalliid, MisTbHICTh SKUX
0B’ s13aHa 3 BIIPOBAKEHHSIM HAaHOTEXHOJIOTIH.

OcHoBHMMHU 3aBRaHHAMH [Iporpamu €: npoBeneHHs! GyHAAMEHTAIIb-
HUX JOCIIDKEHb 3 METOIO PO3POOJICHHS Ta yAOCKOHAJICHHS HAHOTEXHOJIO-
T, CTBOPEHHS HAHOCHCTEM, HAHOCTPYKTYP, HOBITHBOI €IEMEHTHOI 0a3u
HaHOEJEKTPOHIKM 1 HAaHO(POTOHIKM Ta BUTOTOBJIEHHS HaHOMAaTepiais;
CTBOPEHHSI: — TEXHOJIOTIYHOI CUCTEMHU BUTOTOBIICHHSI HAHOMaTepialiB,
HAHOCTPYKTYp Ta MPUIIA/AiB; — MIPOMHUCIOBO-TEXHOJIOT1YHOI iHPacTpyK-
TypW HaHOIHIyCTpii; — HOBITHBOI €JIEeMEHTHOI 0a3u AJisi BUTOTOBICHHSI
MPUJIaAiB TEParepLoBoro giana3zony, 00Jaa HaHHs IUIIXOM BIIPOBAKEHHS
HAHOCTPYKTYp HA OCHOBI TpaJULiHHAX HaMliBOPOBIAHUKIB; PO3POOIICHHS: —
HAHOTEXHOJIOT1H Uil KaTami3y; — JOCIiJHO-IPOMHUCIOBUX TEXHOJIOT1H
BUTOTOBJICHHSI HAHOIIOPOLIKiB, HAHOMaTepialliB, 30KpeMa HaHOUYACTHHOK,
HaHOTPYOOK, HAHOCTPWKHIB, HAHOBOJIOKOH, HAHOJIPOTIB, a TAKOXK (PyHK-
[IOHATFHIX KOHCOITIIOBAHMX HAHOMATepiaiB i HaHOMarepialis 3 amopd-
HO-HaHOKPHUCTAIIYHOIO CTPYKTYPOIO, KOHCTPYKLIHHUX HAHOCTPYKTYPO-
BaHHUX MaTepialiB 3 TPATi€HTHUM Ta 00’ €MHUM 3MIITHCHHSIM, HAHOIHC-
MIePCHUX 1 HAHOCTPYKTYPOBAHUX JTIOMIHECIICHTHHUX Ta CIMHTHIISAIIIHHIX
MarepiajiB; — HAHOTEXHOJIOTiH BUTOTOBIICHHS JIETKHX, MIITHUX 1 KOPO3iii-
HOCTIHKMX KOHCTPYKIIHHUX MaTepiaiiB JJIsl MAIIMHOOY/TyBaHHS Ta aepo-
KOCMIYHOI TEXHIKH, 3aXMCHUX TIOKPUTTIB PI3HOMAaHITHUX KOHCTPYKIIii,
HaHO(OTOKATaIi3aTOPiB 1 BUBUCHHS ()I3MUHUX Ta XIMIYHUX MPOLECIB 3 iX
BUKOPHCTAHHSIM, HAHOCOPOEHTIB 1 HAHOIIOPUCTUX MarepiaiiB, eHepro3oe-
pirarounx MpUCTPOIB 3 ypaxyBaHHSM JOCSITHEHb ONTOEICKTPOHIKU Ta
(oTOBONBTATKN; — KOJIOTAHUX HAHOTEXHOJIOT1H BUTOTOBJICHHS HAaHOMATE-
pianiB pi3HOTO (PYHKI[IOHATHHOTO MPU3HAYEHHS; — ONTHYHHUX JKEpes
BHITPOMIHIOBaHHS (JT1a3epy 1 CBITJIOAIONHN) HA OCHOBI HAHOENEKTPOHHUX
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CTPYKTYP; — METOJIiB BUTOTOBJICHHS almapaTypH sl JIarHOCTUKH 1 CEPTH-
(hixarrii HaHOMaTEpiaTiB Ta MPWIAIiB; — HAHOKOHCTPYKIIiH, 110 BUKOPHC-
TOBYIOTHCS JJIS T1ABUIICHHS €(DEKTUBHOCTI 010JIOTIYHO aKTUBHHUX PEYO-
BUH; — TIOPSJIKY NPOBEICHHS OI[IHKH BIUTMBY HAHOTEXHOJIOT'1H Ta HAHOMa-
TepiasliB Ha JIOMUHY 1 HABKOJUIIIHE MPUPOTHE CEPEIOBUIIE; BUBUCHHSI
MUTaHHS OI0/I0 BIUIMBY HAaHOMaTepiaiiB Ha 010J0T14HI 00’ €KTH; yTBOPEH-
HSI: — LIEHTPY cepTudikanii HaHOMaTepianiB, HAHOCTPYKTYp Ta MPHUIIaIiB; —
y BUILHMX HABYAIbHUX 3aKJIaJaX HAyKOBO-HABYAIbHUX LEHTPIB MiATOTOBKH
Ta MiJBUIICHHS KBaiQikamii ¢paxiBUiB rasy3i HAHOTEXHOJIOTIH Ta BUTO-
TOBJICHHSI HAHOMATepiaiB.

Bukonanns IIporpamu nacts 3Mory: po3poOUTH HAHOTEXHOJIOTIT IS
XiMI9HOT TPOMUCIOBOCTI, EHEPTeTUKH, JIIKYBaHHS HAWITOMIUPEHIMNX
1 HaftHeOe3MEeUHIINX XBOPOO, a TAKOK BUTOTOBJICHHS O10JIOTIYHO aKTHBHUX
pevoBHH Ta 6araToPpyHKIIIOHATEHUX TPUCTPOIB HAHOCICKTPOHIKH; ITiJI-
TOTYBaTH: — HOPMaTHBHO-TIPABOB1 aKTH, CTAaHAAPTH Ta cepTU(IKATH, 110
PEraMeHTYIOTh PO3POOJICHHS 1 BIPOBAPKEHHSI HAHOTEXHOJIOTIH Ta BU-
TOTOBJICHHSI HAHOMATEpialliB; — MiAPYYHUKHU Ta HaBYAJIbHI IOCIOHUKH JUIS
BHIIUX HABYAJILHUX 3aKJQ/IB 3 MUTaHb 1010 PO3POOJICHHS! HAHOTEXHO-
JIOT1# Ta BUTOTOBJICHHSI HAHOMATEPiajliB; yTBOPUTH Y BUIIUX HABYAIbHUX
3aKialax HayKOBO-HABYaAJIbHI LICHTPH.

VY 2014 p. OyB npuitnsatuii 3akoH Ykpainu «I[Ipo npioputeTHi HanpsMu
iHHOBaLiHOT JisuibHOCTI B YKpaiHi», B sikoMy y ctarti 4 «Crpareriuni
MIPIOPUTETHI HAIPSMU IHHOBALIHHOI fistmibHOCTI HA 2011-2021 p.» y myHK-
Ti 3 3a3HaYEHO HEOOXiJHICTh OCBOEHHS HOBHX TEXHOJOT1H BUPOOHUIITBA
MatepialiB, iX 00poOIeHHS 1 3’ €THAHHSI, CTBOPESHHS 1HIyCTpii HAHOMATe-
piaiB Ta HAHOTEXHOJIOTIH'.

14 ciunsg 2015 p. BigOynocs 3acinanus pesunii HAH Ykpainu, min
Yac SKOTo OyJI0 pO3IISIHYTO MUTAHHS IOJI0 CTaHy Ta NEPCIIEKTUB PO3BUTKY
JOCHIJKEHb Y rally3l HAaHOCHCTEM 1 HaHoMarepianiB B Ykpaini. [onoBna
yBara Ha 3acijiaHHi Oyyia npu/IijieHa pe3yJibTataM BUKOHaHHs [lepikaBHOT
LiTbOBOT HAyKOBO-TeXHI4HOI mporpamu «HanorexHonorii Ta HaHOMaTepi-
aJIn» Ta MUILOBOT KOMIUIEKCHOI MporpaMu (hyHAaMEeHTAIBHUX JOCIIKEHb
HAH VYkpainn «@yHaameHTanbHi MpoOIeMi HAHOCTPYKTYPHHUX CHCTEM,

! TIpo mpiopuTeTHi HampsiMU iHHOBAWIHOT AisibHOCTI B VkpaiHi [EnexrponHuii pe-
cypc] : 3akon Ykpainu Bix 08.09.2011 p. Ne3715-VI // Odin. Be6-caiit Bepxos. Pagu
Vipainu. 3akonomaBcTBoO Ykpainu. — Pexxum noctymy: http://zakon.rada.gov.ua/go/3715-17.
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HaHOMaTepialliB, HAHOTEXHOJIOTI»!. Y CBOTH A0MOBIII Bille-IPE3UACHT
HAH VYxpainu akagemik HAH Ykpaiam A. I HaymoBens 3a3HauuB, 1110
3aB/ISIKM BUKOHAHHIO IIPOTpaM OTPUMAHO BaroMi pe3yJIbTaTH, sSIKi CIIPHSLIIH
peautizaliii TaKuxX MPIOPUTETHUX HAIMPSIMIB PO3BUTKY HAyKH 1 TEXHIKH, 5K
«DyHIaMEeHTaJIbHI HAYKOBI TIOCIIPKCHHS 3 HAHO1IBII BAXKIIUBUX ITPOOJIEM
PO3BUTKY HayKOBO-TEXHIYHOT'0, COIIaJIbHO-EKOHOMIYHOT0, CYCITUTLHO-TIO-
JIITUYHOTO, JIFOJICHKOTO IMOTEHIIIATy Uit 3a0e311e4eHHs] KOHKYPEHTOCIIPO-
MOXXHOCTI YKpaiHH y CBITi Ta CTaJ0ro po3BUTKY CYCIUIBLCTBA 1 IEPKABI,
«EHepreTuka Ta eHeproepeKTuBHICTbY», «HayKku mpo >KUTTs, HOBi TEXHO-
JoTi1 mpodUIAKTUKH Ta JIKyBaHHS HAWIOMIMPEHINIUX 3aXBOPIOBAHBY,
«Hogi pedoBunM i MaTepianwy». 3arainom rnpotsirom 2010-2014 pp. B pam-
Kax 000x mporpam 0Oyino BuKoHaHO 240 IPOEKTIiB 32 TAKUMH HaIPSIMaMU
SIK (pi3FIKa HAHOCTPYKTYP, TEXHOJIOT1i HAIIBITPOBITHHKOBUX HAHOCTPYKTYD,
MaTepiaJo3HaBCTRBO, IarHOCTHKA HAHOCTPYKTYP, 3a0€3IIeUCHHS PO3BUTKY
HaHOIHIYCTpii, OioTexHoorii Ta 6ioHaHOCHUCTEMU. OTPUMAHO BaXKITHBI
pe3yNbTaTH JUIS 3aCTOCYBaHHS B pi3HUX cdepax. Tak, MOCATHYTO TiIBHU-
LICHHS XapaKTePUCTUK METAJIIB Ta PI3HUX BH[IB IOKPHUTTS JJIs 32CTOCY-
BaHHS B a6pPOKOCMIYHIH, MaITMHOOY/IiBHIH, 00OPOHHIH Ta IHIIUX TaTy35X.

BaxxnuBuMu € HaHOPO3POOKHU ISl EHEPTETUKH — OZICPIKaHO Baromi
pe3yabTaTH Uil 3aCTOCYBAaHHS Y BUPOOHULTBI JIITIEBUX aKyMYJISITODIB
HOBOT'O MOKOJIIHHS, B IPUCTPOSAX AJIsl 30epiraHHs eHeprii, OXOpOHH J10-
BKIJUIS Ta CUCTEM IMEPETBOPEHHS COHSAYHOI eHeprii. Po3pobieno edek-
TUBHY TEXHOJIOT'1I0 OflepKaHHs rpad)eHy 3 Pi3HUM CTYNIEHEM OKUCHEHHS
3a BIJICYTHOCTI arpecuBHUX cepeaoBuil. HoBi HaHOO0IOTEXHOIOTIUHI
pPO3pOOKH 3aKJIaaf0Th OCHOBH IS JIIKYBaHHS CEpPIIEBO-CYIHMHHUX, 1H-
(heKIiHNX 3aXBOPIOBAHbB, 3JI0AKICHUX ITyXJIMH, Jia0eTy Ta aBTOIMYHHUX
3aXBOPIOBaHb, TOPYIIEHb MiHEPAIBHOTO 0OMiHY, XBOPOO OMTOPHO-PYXO-
BOTO amapary Ta CTBOPEHHS e(pEeKTHBHHX 1 JemeBUX MPOQiTaKTHIHUX
npernaparip, AlarHOCTHKYMiB 1 JlikiB. Tak, po3po0i1eHo HOBUH mpenapar
HaHOJIMCIIEPCHOTO KpeMHe3eMy ISl JTiKyBaHHsI Pi3HUX 3aXBOPIOBAaHb
«CuItikey, TEXHOJIOTIS OJIepKaHHS KOMIIO3UTY HaHO3aJIi3a 3 aCKOpOiHO-
BOIO KHCJIOTOIO, 110 3a0e3mneuye NpoTHAaHEMIYHUH ePEeKT CHIbHILINH,
MOPIBHSIHO 3 HAHO3aJ130M, BIPOBA/KEHO B MEIUYHY MPAKTUKY HaHO-
npenapar «Jlinin» B. Brepiie B Ykpaini po3po0iieHa TEXHOJIOTiS OTPH-

! DailyTechInfo. HanoTrexuomoruu. DeKTpOHKKA ¥ MOIYIPOBOAHUKH [ ETeKTpOHHUIT
pecypc]. — Pexxum noctymy: http://www.dailytechinfo.org/nanotech/.
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MaHHS BUCOKOOUIKOBOTO Xap4OBOTO MPOAYKTY CITEIiaTbHOTO TiETHYHO-
r0 NPU3HAYEHHs U1 3aCTOCYBaHHsI IIPU BaXXKUX (opMax 3aXBOPIOBAHb,
TI0B’SI3aHUX 3 GiIKOBO-EHEPIeTHUHO HecTaueo. Moro ed)ekTHBHICTD
MiATBEPAMIIN KIIHIYHI TOCTipKeHHsS y KHIBChbKOMY AUTSIYOMY IracTpo-
SHTEPOJIOTYHOMY LIEHTPI Ta y BiiCbkOBOMY TocmiTaii B/4 A2923. B in-
ctutyrax HAH VYkpainu cuHTE30BaHO Ta JOCTIIHPKEHO HaHOMAaTepiaiu
JUIsSl BUKOPUCTaHHSI Y CLIbCHbKOMY TOCTIOAApCTBi 1 exonorii. Hanpukinan,
BHUKOPHUCTAHHS JIIMOCOMaIBbHOT (DOPMU MpenapariB AJs 3aXUCTy 1 pery-
JSITOPIB POCTY POCIHH CKOpouye ix BuTpatu Ha 25-70%, 3HIKY€ Bap-
TicTh 00pOOKH Ta miaBHILYE BpoxkaiinicTs Ha 10%. B ramysi niarnoctu-
KU HaHOMAaTepialliB po3poOJIEeHO Ta PO3BUHYTO METOJIU IiarHOCTHUKH
CTPYKTYPHO-MOP(OIOTIYHUX, (PpakTadbHUX, THHAMIYHUX Ta (i3UKO-
XIMIYHUX BIIACTHBOCTEH HAHOCHUCTEM Pi3HOTO PiBHS TOIOJOTIYHOTO
YIIOPSAKYBAaHHS, CTBOPEHO TEXHOJOTIUHI Ta MiarHOCTHYHI 0a3W TaHUX,
PO3BUHYTO TIpenu3iifHi ¢i3udHi, XiMidHI Ta 010JIOTIYHI METOIH I10CITi-
JOKCHHsI HAHOCHCTEM 1 HaHOMaTepianiB. Pa3om 3 Tum Oyiio Bij3HAYEHO,
10 PIBEHb BIIPOBA/KCHHS OJIep)KaHUX Pe3yIbTaTiB AaJIeKO HE BiAMOBIIAE
iX iHHOBaLlIHHOMY TOTEHIially Ta moTpedaM ekoHOMIKH Ykpainu. [Ipu-
YMHAMH [BOTO € SIK BiZICYTHICTH CIIPHUSITIMBOTO 1HHOBAI[IHHOTO KIiMary
B KpaiHi, Tak i HeJOoCTaTHLO akTHBHA poOoTa [Ipe3uaii Ta yctanos HAH
VYkpainu y cdepi komepiianizaiiii BAKOHaAHUX PO3POOOK, HAJIarOJ[KCHHS
chiBmpaui 3 BAPOOHUYMMHU CTPYKTypaMu. Lle BUMarae noganplmx 3y-
CWJIb, CIPSIMOBAHUX Ha IIMplIe iHPOPMYBaHHS YPSIAOBUX CTPYKTYP,
MIpeICTaBHUKIB Oi3HECY, BAPOOHNYIO1 chepH Ta MHUPOKOT rPOMaZICHKOCTI
Ipo pe3yabraty BUKoHaHHA [Iporpamu. ToMy € HEOOXiZHUM IPUCKOPH-
tn peamnizarniro Konmenii po3sutky HAH VYkpainu ma 2014-2023 pp.
B YaCTHHI yI0CKOHAJICHHS IHHOBAIIHHO1 AiSITLHOCTI Ta KOMepIriatizarii
po3pobok. Crij Takox akTuBizyBaTu yuactb HAH Ykpainu B ynockona-
JICHH] 3aKOHOJIAaBCTBa YKpaiHu y cdepi HayKOBO-TEXHIYHOT JiSUTBHOCTI,
JiepKaBHO-TIPUBATHOTO TAPTHEPCTBA Ta MIYKHAPOAHOTO HAYKOBOTO CITiB-
poOiTHHIITBA. 32 pe3ybTaTaMu 3aCiIaHHs IPUIHSITO BiJIOBIIHI MocTa-
nosH Ilpesnnii HAH Ykpainu

B Vkpaini € HU3Ka TiANPUEMCTB, SIKi 3aMarOTHCS pO3pOOKOI0 HAHO-
texHonorii. [linnpuemcrBo «SINTA» Mae BUpOOHHULITBO HAHOMATEPiaiB
MEXaHIYHO-XIMIYHIM CITOCOOOM, YHIKaJIbHY TEXHOJOTII0 MiKpOJeTOHA-
LIHHOTO CHHTE3y HaHOaJIMa3iB (YIbTPAIUCIEPCHUX alMa3iB) 1 psiI MpH-
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KJIaJHUX IIPOMMCIOBUX TEXHOJIOT1H 3aCTOCYBaHHS HAaHOAIMA3iB: TEXHO-
JIOT11 BUTOTOBJICHHS 3aXHCHO- 1 PEMOHTHO-BITHOBIIOBAIHHUX TOOABOK
B MACTHJIbHI MaTepiajiu, TEXHOJIOT1M KOMITO3UIIIHHOTO XPOMYBAaHHS 1 30-
JIOYEHHSI, TEXHOJIOTII0 OTPHUMaHH CTA0UTFHIX KOJIOIAHNX CHCTEM B PI3HUX
cepenoBuIax. BUpoOHUYI MOXKIIMBOCTI MiIMIPUEMCTBA JI03BOJISIOTH BH-
MyCK KiTbKOX Moaudikaniii HaHoaaIMa3iB Pi3HOTO MPU3HAYCHHS — Bij
HamiBhabpukaTiB BHOYyXOBOTO CHHTE3Y /10 HAHOAIMA3iB TOHKOTO OUHILIEH-
H$l, BiJI CyXOTr0 HAHOTIOPOIIKY /10 CTIHKMX KOJIOIJHUX CHCTEM 3 HaHOAJIMa-
3aMHU B Pi3HUX CEPENOBHIIAX; BUIYCK PsiIy HaHOMAarepialliB — HaHOIIO-
POIIIKIB METAIIIB 1 MiHEpaJliB, HAIPUKIIA]] HAHOTIOPOIIIKIB MiJii, BOJIb(pamy,
MIPUPOHOTO 1 MITYYHOTO ajamasy, KyOoHiTa OOpy Ta iH.; BUITyCK cepii 3a-
XHMCHO- 1 pEMOHTHO-BITHOBITIOBAIBHUX J00aBOK Ha OCHOBI HAHOAJIMA3iB
B MacTWJIbHI MaTepialin; IOCIYTH 3 3MIIIHCHHIO JCTaJICH TEPTS Ta IHCTPY-
MEHTY'.

CII «Ilepcenta Ykpainu» — odiriiine mpeactaBHANTBO «Percenta AGy
(ImroxcOypr, Himeuunna). [TiqnpueMcTBO MPOMOHYE MUPOKUN CIIEKTP
MPOIYKTIiB 3 METOIO 00JIarOPOKEHHS! TOBEPXOHB 32 JIOTIOMOTOI0 HOBITHIX
HAHOTEXHOMOTIH. IX MpOoIyKTH MpuU3HAYEHi /I TPMBAIOTO 3aXUCTY BHU-
poOiB 3a JOMOMOT0I0 HAaHECEHHS! YHIKaJIbHOTO 1 0araToQyHKI10HAIEHOTO
MOKPHTTS, CTBOPEHOT'0 Ha 0a3i XiMIYHMX HAHOTEXHOJIOT1i?.

Kommnanis «NANO OIL UKRAINE» npononye texHosorii Ta oona-
HaHHSA JUTs eMyJIbciikariii namuBa. MeToro € TeXHIYHE 3a0e31eYeHHS YMOB
IUTsL po3po0OKHU OOJIaTHaHHS I eMyJnbCidikallii majgnuBa, Tak i caMoro
eMYJbCUBHOIO najiuBa. EMyibciliHe naJuBo BUPOOISETHCS B HAHO-IIPO-
mecopi (aBTOHOMHHI MPUCTPiH, po3poOICHHH 1J1s1 BUPOOICHHS TaIHBA).
Hano-tiporiecopu MOXyTh OyTH HaJlaINTOBaHI B MOEIHAHHI 3 JBUTYHOM
JUTsT BUPOOHHUIITBA HEOOX1THOT KITBKOCTI €MyJIbCHBHOTO TaliuBa B Mipy
3arpedyBanocti (TEL, TEC, camocrtiiiHi KOTiH, OYHKIpOBOUHI MOPTOBI
KOMIUIeKcH, HadTo0a3n). HaHo-mporiecop CKIalaeThesi 3 TPhOX YaCTHH:
MPHUIMaIbHOTO MPUCTPOIO IS TTaJIMBa, MPUHMaIbHOTO MPUCTPOIO IS
BOJIM 1 KaMEpH 3MIlllyBaHHS, TaK 3BaHOT0 HaHO-reHepyr4oro npucTporo.
Hano-npouiecop moke BUKOPUCTOBYBATH TaKi TUIH NaJUBa: AU3€Ib, 0i0-
JU3eNb, Ma3yT, Tac, MUHe MMajJruBo, 3a0pyIHEeH] BiIIpallbOBaHi MacTHIA.

! SINTA [Enexrponnuii pecypc]. — Pexxum gocrymy: http://nanodiamond.com.ua/.
2 CII «ITepcenta Ykpaunay» [ Enexrpounuii pecypc]. — Pexxum nocrymy: http://www.
percenta.com.ua/.
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Hano-npouecop Mo)xe BUKOPUCTOBYBATH Oyib-KY 3a0pyIHEHY BOLY, AKa
HE MICTHTbH TBEPINX YACTHHOK (BUPIMIECHHS MPOOIeMH yTHITI3aIii 3a0pyI-
HEHHUX BOM)'.

OcHoBHe 3aBJaaHHs jJaboparopii NPUKIAJHUX HAHOTEXHOJOTIH
A. M. binoycoBa — CTBOpEHHSI HOBUX NMPOAYKTIB MEIUKO-010JI0THHOTO
3HAUEHHSI, & TAKO)K aKTUBHE BUBUCHHSI X 3aCTOCYBaHHS B CKCIIEPUMEH-
TaJIbHUX JIOCIDKCHHSIX Ta B KiHiIi. OJlHE 3 TOJIOBHUX HAyKOBUX HAMPS-
MiB J1a00paTopii — MOIIYK ONTHUMAJILHOTO METOALY 1 CIIOCO0Y 3aCTOCYBaHHS
MPOIYKTIB HAHOTEXHOJIOTIH 3 METOIO YHIBepCcalbHOI KOPEKIii romeocTa-
TAUYHUX CUCTEM KUBOTO OpPraHi3My Ha KIITHUHHOMY i CyOKJIITHHHOMY
PIBHSIX, BUBYEHHS 0i10XIMIYHHX MPOIECIB CTAPiHHS KIIITHH i MEXaHi3MiB
arnonTo3y’.

Y Honenpkomy (izuko-rexaignoMy iHCTUTYTI iM. O. O. I'ankina
CTBOPEHO TIJIOTHY JIHIIO JIT OTPUMAaHHS JIOKCHIY ITUPKOHIIO Ta 1HIITHX
OKCHJHHUX MaTepiaiiB «MOKpUM» XiMi4YHMM cuHTe30M. B IHCcTHTYTI 3a-
rajibHOI Ta HeopraiuHoi xiMmii imM. B. 1. BepHaucbkoro po3po0ieHo Tex-
HOJIOT1f0 BUTOTOBJICHHSI MiKPOXBMIJIbOBHX A1€JICKTPHYHUX PE3OHATOPIB Ta
MPUCTPOIB Pajio3B’si3Ky Ha ix ocHOBI. Lle yHiKanbHa i IJTKOM KOHKYpEeH-
TOCIIPOMOXKHA po0oTa.

VYKpaiHChKi HAayKOBLI MarOTh YMMalo HAMpPaLOBaHb i B MEIHKO-010-
JoriYHOMY HanpsMKy. HaHOCTpyKTypoBaHi 0i0cyMicCHI MOKPHUTTS TiApo-
KCHAITaTUTY KAJIBIIII0 HA THTAHOBUX 1 cari()ipoBUX MEMYHUX IMIUTAHTATaX
(Honenpkuii hi3zMKO-TeXHIYHUN IHCTUTYT Ta [HCTHTYT MOHOKpHUCTa-
JiB), IOPUCTA HAHOKEPaMiKa 3 TiPOKCHAINIATHTY KaJbINIO I KiCTKOBOT
xipyprii (IIIM), MmarHiTOKepOBaHI HAHOKOMITO3UTH MEIUKO-010JIOTTIHOTO
npusHadeHHs ([HCTUTYT eKCITepIMEHTaTBHOI TIATOJIOT11, OHKOJIOTIT 1 pai-
oOiororii iM. P. €. KaBenpkoro ta [nctutyT XimMii moBepxHi iM. O. O. Yyii-
Ka) — JaJIeKo He TMOBHUH 1X mepetik.

®i3uKo-TeXHIYHNN THCTUTYT HU3bKUX TeMnepaTyp iM. b. 1. Bepkina
Mae Baromi OCSTHEHHS B OTPUMaHHI HAHOCTPYKTYPHHUX OaratoniapoBux
kepamiuHuX TOKpUTTiB (nmiuensis B CLUA npogana 3a 50 mutH. noa.). Ls
TEXHOJIOTisl MOKPUTTS Aae TBepaicTb noHax 40 I'Tla ta 3mory y 2—5 pasis

! Komnanist «NANO OIL UKRAINE» [Enextponuuit pecypc]. — Pexxum noctymy:
http://nano-oil.eu/.

2 Jlaboparopust npukiaaabix HaHortexuonoruit A. H. Benoycosa [ExexrpoHHuit
pecypc]. — Pexxum noctymy: http://www.nanolab.com.ua/.
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30UTBIIMTH TEPMiH €KCILIyaTarii pi3aJlbHOTO IHCTPYMEHTY 1 IITaMITOBO1
ocHacTku. CerMeHT pHHKY HaBiTh B YKpaiHi MPOTHO3YETHCS Ha PiBHI
ronaz 200 MITH. J0J1. 32 YMOBH YCITIIITHOT KOMepITiali3altii.

Po3pobka [HCTHTYTY CHIMHTHIIANIHHUX MaTepiainiB — OioMapkepH, sKi
JIOTIOMararTh MEIUKAM PO3IMi3HABATH MOIIKOIKCHHS! TKaHWH 1 opra-
HiB. PuHOK OioMapkepiB AJIs JIKIB Ta A1arHOCTHKH 3pOCTAa€ 31 MIBUIKIC-
110 16,9% 1 ckiaB 6 mupa. 1o, y 2012 pori. [Apyruii cermeHT Giomapke-
PpiB apecoBaHo MONEKYISIpHii miarHoctumi. [IBuaKicTh HOTo 3pocTaHHs —
17,5%15,2 mupa.nomn. y 2012-my. A mobanbpHA pUHOK GioMapKepiB 0TI
HIX TTO/IBOITHCS 32 HACTYITHI 5 POKIB 1 cATHE Maibke 13 mMipa. o

3a oLiHKOIO eKcIepTiB, jaume y 2015 pori cBiToBUN HAHOPUHOK B Li-
nomy ckiazae 1-2,5 tpiH. goi.!

B ninomy mo YkpaiHi 0ys10 3’sCOBaHO, 110 NEPEBaYKHA KIIBKICTh ITi/I-
MIPUEMCTB, SKi BUKOPUCTOBYIOTHh Ta/ab0 CTBOPIOIOTh HAHOTEXHOJIOTI1, 3a
BHJIOM €KOHOMIYHOI AisUTEHOCTI HaJIeXKaTh JI0 3aKJIa/liB BUIOI OCBITH Ta
YCTaHOB, IO 3MIHCHIOIOTH TOCTIHKEHHS 1 pO3pOOKH B rairy3i NPUPOIHIINX
HayK. BusiBreni TeHaeHii 703BOJSIOTH 3p0OUTH BUCHOBOK PO eMOpio-
HaJIbHUM CTaH BITYM3HAHOI HAHOIHAYCTPIii, OCKIIbKY 3a3HaueHi opraHiza-
1ii O1IBIIOD MIPOIO OPIEHTOBAHI HA MMPOBEACHHS Y il cepl JOCIiHKEHb
Ta HecepiliHe BUpOOHUIITBO HaHOMAaTepiamiB. JlisUTbHICTS WX OpraHi3arliit
3a0e3meduye CTBOPSHHS sIIpa HAHOTEXHOIOTIYHOI chepr — MPOIYKILii, 1110
BHUKOPUCTOBYETHCS TIJIHKU MTPOMHCIIOBICTIO JIISI IPOMIXKHOTO CTIO)KHBaHHS
(mpomucioBe BUPOOHHUITBO) Ta HE CIPSIMOBaHA HAa CTBOPECHHSI HAHOTEX-
HOJIOTTYHOT MPOMYKIIIT /I KIHI[EBOTO CIIOXUBAHHS Ta BIPOBAKCHHS
HAHOTEXHOJIOTiH y MacoBe BUPOOHHIITBO.

[TuToma Bara miANPHUEMCTB MTEPEPOOHOT TPOMHCIOBOCTI, 1110 BUKOPHC-
TOBYIOTH Ta/a00 CTBOPIOIOTH HAHOTEXHOJIOTII, aOCOTIOTHO HECYTTEBA
1 KonuBaeThes B Mexxax 10-20% Bij 3arajibHOT KUIBKOCTI HAHOTEXHOJIIO-
TIYHUX TATPUEMCTB. [0 TOTO K BapTO 3a3HAYMTH, 11O JIJIS [IUX KOMIIAHIH
HAHOTEXHOJIOTIYHA AISJIBLHICTh HE € OCHOBHUM BHJIOM JISUILHOCTI.

TakuM YMHOM, MOXKHA CTBEPJKYBATH, 110 CIICLialli30BaHUX HA Ha-
HOTEXHOJIOTIAX MIAMPUEMCTB B YKpaiHi Ha choronHi He icHye. [IpoTe He

! Bonuucbka, M. Hanorexuosorii B VkpaiHi: Biurykaemo cBoi Hitui? [EnexTpoHHui
pecypc] / Mapis Bonmnacbka // Cit. — 2014. — Noe45-46 (648—649). — Pexxum noctyty:
http://www 1.nas.gov.ua/svit/Article/Pages/10 4546 03.aspx.
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CJIi 3amepedyBaTH iCHYBaHHS MEBHOI YaCTUHHU MIATIPUEMCTB, 3aTisTHUX
Yy HAHOTEXHOJIOT1YHIH MisSITPHOCTI — TOOTO y TpoIieci BUPOOHUIITBA TaKH-
MU MiAMPUEMCTBAMH MPOAYKIII Ta/ab0 HalaHHS MOCIYT BiIOYBaEThCS
BHKOPHUCTAHHSI HAHOTEXHOJIOT1i a00 3aTydeHHsI HAHOMAaTepiaIiB 10 CKI1a-
Iy IpoAyKLii Oe3 aKIeHTYBaHHs yBard Ha MIPUHAIEKHOCTI TAKUX TEXHO-
yioriit abo MaTepiaiiB 10 HAHOTEXHOJIOTIYHOI 1HAYCTPIi.

Takox aHasi3 MOKa3aB JOCHTh HEOTHOPIJHUN TEPUTOPIaIbHUMI PO3-
OJT1JT HAHOKOMITaHil 32 00J1acTAMU. Y rOCIoapChbKOMY MPOCTOpPi YKpa-
iHM c(hopMyBaBCs LEHTP TiNepaKTUBHOCTI Ta KoHIleHTpamii — KuiBchka
oOnacth, B sKiil 3apeecTpoBano 30 KOMIIaHiHl, 10 MPaLIOOTh y chepi
HaHOTEXHOJIOTiH. MOXHA TakoX BUAUIUTH MOJIFOCH BUCOKOI aKTHBHOCTI
mporiecy HaHoiHaycTpiamizanii. Jlo Hux ciij BiqHecTy J{HITpOneTpoBChKY
Ta XapKiBChbKy 00JIacTi, B IKHX (QYHKIIIOHYE BiAMOBIIHO 4 1 6 KOMIIaHiii,
110 3A1MCHIOITH HAHOTEXHOJIOTIYHY JisuThbHICTE. [IpoTe icHy 0TS 1 00Itac-
Ti MOBHOT MAaCHBHOCTI, Jie HE 3aPEECTPOBAHO KOTHOTO Cy0’€KTa HaHOIH-
IyCTpii.

3arasioM piBeHb 3aJTy4YeHHS BITYM3HAHUX MIANPUEMCTB Y HAHOTEXHO-
JIOT1YHY MISUTEHICTB € JTOCUTh HU3BKUM.

3 oAy Ha JTOCBiA PO3POOKH 1 BIPOBA/KEHHS HAHOTEXHOJIOTTUHUX
BUPOOIB B YKpaiHi MOKHA 3pOOHUTH BUCHOBOK, II0 HA IIbOMY HIJISIXY € CYT-
TEBI MEPENIKOIH ' :

— BIJICYTHICTB CTpaTerii pO3BUTKY HayKOBO-TEXHIYHOTO MOTECHLIATY
Ykpainu Ta KOHKPETHHX MEXaHi3MiB Horo peaizarii;

— ICTOTHE NEepPEeBUILECHHS MOTPEOU BITYM3HSIHOTO PUHKY B HAHOTEXHO-
JIOT1YHIN MPOAYKIi y 6ararb0X coliaabHO 3HaYyIIMX cepax (MeauIuHa,
€HepreTHKa, eKOJIOTis ) TOPIBHIHO 3 00csaTaMH 11 peaaTbHOro BUPOOHUIITBA,
110 OB’ SI3aHO 3 HETOTOBHICTIO TIPOMKCIIOBOCTI JI0 BIPOBAPKEHHS HAHO-
pO3p0o00K;

— HEeIOCTaTHICTh KBani(ikoBaHUX, MpodeciiiHux KaapiB B cdepi Ha-
HOTEXHOJIOT1H;

— Mi3epHi JIepKaBHI 1HBECTHIIII, 110 HE JIO3BOJISAIOThH IMMOBHICTIO PO3-
KPHUTH BITUM3HSHHUN TIOTEHIIa)I B c)epl HAHOTEXHOJIOTIH;

! Bina, I. C. IIpo6nemu Ta mepcreKTHBH HaHOTexHOJOTIH B Ykpaini [Texcr] /
I. C. Bina, T. B. IlIeexn // Hayk. mp. HYXT. —2010. — Ne 36. — C. 136—139.
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— BIICYTHICTh TEXHOJIOTIYHOI 0a3u JJIsI PO3BUTKY HAHOTEXHOJIOTIH,
TOOTO BiJIMOBITHOTO Cy4acHOTO OOIaHAHHS, MO B YKpaiHi He BUPOOIs-
€TBHCS;

— 3HAYHMI JIep>KaBHUHN OOpPT 1 HE3HAYHI 00CATH SK BHYTPIIIHIX, TaK
1 30BHIIHIX 1HBECTUIIIH B €KOHOMIKY TOIIIO.

He nuBnsarcek Ha 03Ha4YeHi MpoOieMu, HaIlla KpaiHa Mae MeBHi mepe-
JOYMOBH UIsl TOTO, 100 CTaTH aKTMBHUM YYaCHHUKOM CBITOBOI'O IPOLECY
PO3BHUTKY HAHOMOCIIKEHB 1 HAHOTEXHOJIOTIH, 1 TITHUM YIaCHHUKOM HOBOL
HAyKOBO-TE€XHIYHO1 peBoTotii. be3 Takoi yaacTti BoHa Oy/ie mpupedeHa Ha
BiJICTaBaHHSI B OJIHOMY 3 HAWBAKJIMBIIIMX HAIPSIMIB Cy4aCHOTO HAYKOBO-
TEXHIYHOTO MPOTPeCy, He 3MOKE BIIPOBAKYBATH B CBOIO €KOHOMIKY I[1ITHI
P71 BACOKOTEXHOJIOTIYHMX 1HHOBAIIIH 1 Oyjie mpupedYeHa Ha pojib OCTa-
YalbHUKA CHPOBUHU ISl CBITOBOT €KOHOMIKH.

JUisl OJanbIIoOro pyXy BIEpPE Y raixy3i pO3BUTKY HAHOTEXHOJIOTIH
HeoOXiHO 31iiCHIOBAaTH (iHAaHCYBaHHS MPOTrPaMH 3 HAHOTEXHOJIOTIH Ta
HaHOMarepianiB B 00csi31 750—770 MiH. IpH. Ha PiK; CTBOPUTU HAYKOBI
naboparopii, OCHaIeHI Cy4YaCHUM HayKOBUM T€XHOJOTIYHIM O0JIaHaH-
HSIM; OpPraHi3yBaTH 4 HayKOBO-HAaBYAJbHUX LIEHTPH 3 HAHOTEXHOJIOT1H
IUTS MATOTOBKHM MaricTpiB Ta acmipanTiB B HAHY ta BH3 y Kuesi,
JIsBOBI, XapkoBi 3 ¢inancyBanHsM 20 MJIH. TpH. Ha piK., IPO 1€ 3as-
BHUB 3aCTyIHUK JUpeKkTopa [HCTUTYTY mpobiieM mMaTepialo3HaBCTBA
im. I. M. ©@panuesunua (IIIM) HAH VYkpaiau, uneH-KOpECIOHAEHT
HAH Vkpainu Anapiit Parymns'.

HanotexHornorii, HaBiTh Oyay4H 4YaCTKOBO peali30BAHUMH BIPOJOBK
HACTYMHUX JECSITUIITh, MalOTh NOTEHLIAM ISl iIHHOBAI[IHOTO PO3BUTKY
CYCHIJILCTBA Ta MOXKYTb BIUIMHYTH Ha €KOHOMIKY KpaiHU Ha CTPYKTYPHO-
My piBHI. HaHOTEXHOIOT1T LiIJIKOM MOXYTb CIIPUSTH POLBITaHHIO 200, 110
KpaiiHiil Mipi, OyTH CTUMYIIOIOYHM (pakTOpoM y GopMyBaHHI BUCOKOL
MPOYKTUBHOCTI 1 T100aIbHOT KOHKYPEHTOCIIPOMOXKHOCTI €KOHOMIKHU
kpainu. Cii BpaxoByBaTH, 10 MPOPUBHI TEXHOIOTIi OyIyTh MaTH MHPO-
Ki 1 JaJICKOTIISIIHI HACIIKHM — SIK IIO3UTHBHI, TaK 1 HeTaTUBHI. besymoBHO,
110 HAHO — HE TTaHAaIles, 1€ BChOTO JIUIIIE OIWH i3 HAIPSIMKIB HayKH, a0CcO-
JIFOTHO CHIBCTaBUMHUM 3 yciMa iHIMMMH. 3HAYHA KUTHKICTh TUTaHb HAITio-

! Bonuucbka, M. Hanorexuosorii B VkpaiHi: Biurykaemo cBoi Hitui? [EnexTpoHHui
pecypc] / Mapis Bonmnacbka // Cit. — 2014. — Noe45-46 (648—649). — Pexxum noctyty:
http://www 1.nas.gov.ua/svit/Article/Pages/10 4546 03.aspx.
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HaJbHOI OE3IEKH 1 EKOHOMIKH € HEJOCIIIKEeHO010. Benki eKoHOMIYHI,
HayKOBI Ta TEXHOJOTIYHI MEPCTIEKTHBUA PO3BUTKY HAHOTEXHOJOTIN SK
[IUBUIBHOTO, TaK 1 BIHCHKOBOTO 3aCTOCYBAaHHS BH3HAYAIOTH HEOOXITHICTh
(hopMyBaHHS €JIMHOI JACPKABHOT HAYKOBO-TEXHIUHOT MOMITHUKU B JaHIii
obnacti. Y Toil ke yac 3HauHa KUIbKICTh UTaHb HAIlIOHAJIBHOT Oe3MeKn
1 EKOHOMIKH € HEJ0CIIIIKEHUMH.

B ninomy piBeHb iHpOpMOBaHOCTI 1 TOTOBHOCTI CYCHIJIBCTBA JI0 CIIPHK-
HSTTS] HAHOTEXHOJIOTIH € HU3bKUM. X04a iCHY€ pO3yMiHHS YMCIEHHUX
nepeBar Bijl 3aCTOCYBaHHS HAHOTEXHOJIOT1H, X CTpaTeriYHOro eKOHOMiY-
HOTO 3HAYEHHS JIJISl PI3HUX KpaiH.

Bararo kpain, y ToMy 4HcHi THX, 9Ki po3BUBatOThCs — Kocta-Pika, Ui,
banrnanem, Taimann, Manaiisis ta [liBnenHa Adpuka BKIIaIar0Th MiJb-
HWOHU A0JIapiB MIOPIYHO HA MOCIIMHKEHHS 3 HAHOTEXHOJIOTIH, 1 MIBHIKO
HapOUTYIOTHCS PE3YNIBTATH X HAYKOBOI MisUTBHOCTI, TIPO IO CBITYHUTH
3017BIIEHHS KIIBKOCTI MyOJiKaIiil y peneH3yeMrux HayKOBUX BUIAAHHSX.

CyTo HaHOTEXHOJIOTII BCe IIe 3HAXOJSThCS Y 3apOJIKOBOMY CTaHi,
B 3HaUHII Mipi TEOPETHYHOMY. AJI€ TPOTHO3H PO3BHUTKY 1 BUKOPHCTAHHS
HAHOTEXHOJIOTIH € JAy)Xe MO3UTUBHUMH. Y HaHOIMKIOMY MaliOyTHHOMY
i TeXHOJOr1l OyAyTh MEpeBakaTH y KIIOYOBUX Taly3sX, SIKi BEAYTh 10
30UIBIIEHHS IHBECTULIN 1 IHHOBAIIM.

B HayKoBHX JOCIHIIKEHHSX 1 IPOMHUCIIOBOCTI € PO3YMiHHSI THX 3a7a4
1 ipobieM, siKi HEOOXiJHO BUPILIUTH IS PO3BUTKY HAHOTEXHOJIOT1H.

3 inmoro 00Ky, B YKpaiHi HeMa€ 3arajabHOi KOOPAHHAI HAayKOBUX
JOCITIKEHb 1 KOHCTPYKTOPCHKUX poOIT y it cepi. BukoHaHi po3poOku
HOCSATDH IPOPUBHUH XapaKTep, ajie X KITbKICTh BUMIPIOETHCS OTUHHUIIIMHU
1 BIACYTHIH 3B’ 30K MI>K OKPEMHUMH HAyKOBUMH JIOCITI IDKEHHSIMH Y IIHOMY
HAIPSIMKY.

Takox MOCTAIOTh HEBHUPIIIECHI MUTAHHS PO BIIMB HAHOTEXHOJOT1H
Ha Hallle CyCITiIbHE KUTTS, Ha (popMyBaHHS Kap’ €pH JFOICH, SKOCTI )KUT-
Ts1 TOILIO 1 3apas3 IIIE € Yac JJIsi BUBYCHHS THX HACIIJIKIB, SIKI MOXKYTh BILIH-
HYTH Ha CyCIiJIbCTBO y MailOyTHROMY. Lle ocobnmBo BaxinBo, 60 HaHO-
TEXHOJIOTIT MOXKYTh «OOBAJIUTH» €KOHOMIKH CIIa0KUX JIepXkKaB, 110 HE
IiJITOTOBAHI JI0 MIBUJIKO1 IHHOBAIIMHOT TpaHChopmarrii.

ToToBHICTh YKpaiHu /10 MacIITaOHUX IHHOBAIIMHUX 3MiH € CKJIaTHOO
3amavero. [loBuHHI OyTH 3pO0JIEHI CTPATETIYHO BaXKIUBI PIlIEHHS BXKE
3apas.
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