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KOMMepH4ecKo20 UCrnonb308aHUA HAHo6uomexHonozuii
8 cenbCKoxo3AlicmeeHHOM npou3eodcmee YKpauHbsl

PaccmompeHsl ipobieMbl KOMMePYEeCK020 UC0b308aHUS HAHOBUOMEXHO-
noauli 8 cenbckoxozaticmeeHHoOM npou3sodcmee YkpauHsl. lpusedeH npo-
2HO3 U3MeHeHUs CMPyKMypbl U OUHAMUKU CEKMOPO8 U Ce2MeHmOo8 PbiHKa
HaHobuonpodykmos. lpedcmasseHsl MPUMepPLI UCMONb308AHUS HAHOMEX-
HO/I02UYECKUX Pa3pabomok ¢ Yesblo MosbiWeHUs 3GgekmugHocmu aepo-
MPOMbIWEHHO20 KOMII/eKca.
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UTYyallis, O CKAAAACh CbOTOAHI B YKpaiHi, CBiAUMTb

PO Te, 1[0 B YKPaiHCbKOMY CYCHiABCTBi HeMae po3y-

MiHHSI TOTO, SIKMM BOHO [IOBMHHO OYTH Y AOBTOCTpO-
KOBIJ1 MEePCIEKTYBI, SKOK MOBMHHA OYTU HOrO MOAITHYHA,
coljiaAbHa, EKOHOMIYHA | AyXOBHa cepy, Ha SKUX TIPUHLIU-
IIaX BOHU MOXYTb i TOBUHHI OyTU moOyAoBaHi. K cBiAUMTD
CBITOBMII AOCBiA, TIABKY MOAEAD BUTIEPEAYKAABHOTO PO3BUT-
Ky CIIPOMO)KHA 3a0e3IeuynTy KpaiHi MPOLBITaHHS, a He XXu-
BOTIiHHSI Ha 3aABipKax CBiTOBOI LjuBiAi3arii. 3abe3mneunTu Le
MOJKe TiAbKM YCTILIHMIT PO3BUTOK B HayKOBO-TEXHI4Hil Ta
inHoBauiiHiit cdepi. Came Ha BUPpIlEHHS SIK TAODAABHMX,
TaK i HaljloOHaABHUX TIPOOAEM, SIKi iICHYIOTb Y KOXKHil1 KpaiHi
CBiTY, i HOBMHHA OyTH CIIpsIMOBaHa OYAb-5IKa, Y TOMY YMCAI 11
iHHOBALlillHa AIABHICTb A€pPKaBH i CYCITIAbCTBA.

146

UDC 330.342+332.1

Matyushenko I. Y., Makhanyova Y. N., Kostenko A. A. Prospects for
Commercial Use Nanobiotechnologies in Agricultural Production of Ukraine

The problems of commercial use of nanobiotechnology in agricultural pro-
duction in Ukraine were considered. Forecast of changes in the structure and
dynamics of sectors and market segments nanobioprodukts were carried out.
The examples of the use of nanotechnology developments to improve the ef-
ficiency of agriculture were provided.
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CsitoBa 1podoBoibya npobiema € OAHIEI 3 TOAOB-
Hux HeBUpimeHux mpobaem XX croairrs. Ha movyarky XXI
CTOAITTSI TIpoOA€Ma MPOAOBOABCTBA HabyAa TAOGAABHOIO
XapakTepy i sIBAsiE CbOTOAHI 6araTohakTopHe CKAAAHE YTBO-
PEHHI, 1[0 Mae eKOHOMI4Hi, COL{iaAbHi, TEXHOAOTT4Hi, 6i0A0-
rivHi, icropuyHi, eTHivHi, reorpadivHi, MOAITUYHI i MOpaAbHI
kopeti. 3a Aanumu FAQ, 6AM3BKO MIABSIPAQ AIOAET HA TTAQ-
HeTi roAopytoTh. CyyacHa reorpadist Miciip, Ae Bia3HaueHuMi
roctpuit AebiunTt HaitbiAbLI HEOOXiAHMX MPOAYKTIB Xapuy-
BAHHSI, OXOIIAIOE PsIA KpaiH, 10 PO3BMBAITHCS, AdpUKH,
Asii Ta [TiBAeHHOI AMepUKIY, CepeA SKMX HalOiABLI CKAQAHA
cutyauis, 3a poauumu FAO, B Yranai, Maai, Hirepi, Comaai,
Kupruscrani, Tapxuxucrani, [onaypaci, I'Baremaai i laiTi.
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ITpobAeMa 30iAbIIEHHS CBITOBOTO CiIABCBKOTOCIIOAAD-
CbKOTO BUPOOHMIITBA | BUpIlleHHS IIPOAOBOABYOI IPOOAEMHU
3aBXAM OyAa HpeAMeTOM yBary 0ararbOX BITUM3HSHUX
BUeHMX 30KpeMa, B. I. Anapiituyka, B. 1. boiixa, O. A. bo-
ryupkoro, A. IL Toaixosa, B. O. I'yuyaa, E. B. KoBaaboBoi,
I. I. AyxinoBa, B. . Meceap-Beceasixa, fI. B. OailHuxka,
M. A.Tlictyna, IT. T. Cabayka, A. C. Oiainenxa ra 3apyObxHux:
C. Amina, H. H. Barosoi, H. beproapaa, A. B. Topaeesa,
3. M. IabiHoi, P. Kap6oy, I IT. MaprtiHa, A. A. Meaoysa, T. ©. Ps-
60Boi, Ax. Criraitfa, A. @oppectepa, V1. Xiabrepra, B. A. Yep-
HskoBa, X. lllymana, a TakoX 6ararbox iHUIMX, IPOTE B CY-
YACHMX YMOBaX TAOOAABHOI IPOAOBOABYOI KPU3Y MIUTAHHS,
SIKI TIAIIMAAKCSE B TIpaLisIX LMX Ta IHIMX aBTOpiB, HAOyBa-
10T 0COOAMBOL TOCTPOTH. SIK HACAIAOK, 0COOAMBOI yBaru
HabyBa€ NMUTaHHS HAPOIIYBAHHS BUPOOHUIITBA arpapHoi
MPOAYKLi{ KpaiHaM, sKi MAIOTb AASL LILOTO BiATIOBIAHI TTepe-
AYMOBU. A caMe AO TaKUX KpaiH BiAHOCUTbCA it YkpaiHa. Lle
[UTAHHS TOTPeOYE MPOBEAEHHS AOAATKOBMX AOCAiAXEHD
II[0AO TOLIYKY HAif0IiABII MEpPCIeKTMBHUX HAMpsIMIB po3-
BUTKY CIABCBKOIOCIIOAQPCHKOIO BUPOOHULITBA, Y TOMY M-
cAi B YKpaiHi.

Ha nmovatky pApyroro pecatuairts XXI ct. HaHo- i 6io-
TEXHOAOTII CTAITD yce OiAbLI PeaAbHUM IHCTPYMEHTOM, 32
AOTIOMOTOIO SIKOTO AIOACTBO CTIOAIBA€ETBCSA AOCAITH LiiAei i
BUPILIUTY TAODAABHI IPOOAEMH, 1110 CTOSTD HepeA HuM. Sk
HACAIAOK, IPOBiAHI KpaiHY CBITY MPUAIASIOTh 3HAUHY yBary
BU3HAYEHHIO 11 IIOCTITHOMY IIePErAsAy 11 YTOUHEHHIO Aep-
KaBHUX HAyKOBO-TEXHOAOTIYHUX i iHHOBALiHMX Hpiopu-
TeTiB BIATIOBIAHO AO TIpobOAeM, siKi HeOOXiAHO BUpilyBaTH
OYAb-sIKilT KpaiHi, y TOMY 4MCAl i1 3 ypaxyBaHHAM Harjio-
HaAbHOI crreluikyt IPOSIBY LiyX IPOOAEM.

Y 3araAbHOMY BUTASIAI MOXKHA 3alIpPOIIOHYBATU TaKi
BU3HAYEHHS:

+ HanomexHoA02ii — Lie HayKa JI TEXHIKa CTBOPEHHS,
BUTOTOBAEHHS, XapaKTepu3aLil 11 peaaisaljii mare-
piaaiB i GyHKUIOHAABHMX CTPYKTYp i YCTpOIB Ha

ATOMHOMY, MOAEKYASIPHOMY 11 HAHOMETPUYHOMY
piBHsx [1];

+ GiomexHoaoeii — 11e CyKyIHICTb GyHAAMEHTAABHUX
i IPUKAQAHUX AOCAIAXKEHD, & TAKOX IH)XXEHEPHMX
pillieHb, CIpSMOBAHMX Ha BUKODMCTAHHS 0ioAo-
riuHmx 00'eKTiB, cuCTEM ab0 MPOLECIB ¥ IPOMIIC-
AOBMX MaciuTabax [2].

MHTE30M HAHOTEXHOAOTIII i 6iOTEXHOAOTI € HaHO-

6ioTexHoAOris. BuKopucTaHHS IPUHLMIIIB, TIO SIKUX

KIBA TIPUPOAQ BUOYAOBYE HAA3BUYAITHO eeKTHBHI
HAaHOCTPYKTYPU, MOXKe BUABUTUCA BUHATKOBO KOPUCHUM Y
CTBOpEeHHI BICOKOe(EKTUBHMX KaTaAi3aTOPiB, BUCOKOSKIC-
HUX ITOAIMepiB, MEMOPAHHKX CTPYKTYP 3 KEPOBAHOI CEAEK-
THBHOIO IPOHUKHICTIO, HOBUX AIKapPChKMX 3aC00iB i MeTOAIB
AJarHOCTUKY XBOpO0O, HaHOMAIIMH i HAHOPOOOTIB, HAHOe-
AeKTPOHIKM 71 6araTo 4oro iHmoro. I3 uux mpuyuH Temnu
PO3BUTKY 0iOTEXHOAOTII, TeMIM iHBECTYBaHHS B HUX, 00-
cAriB 30yTy B 1ilt cdepi 3pocTaoTh HABITh WIBMALLE, HIX Y
CePEAHbOMY AASL HAHOTEXHOAOTIL

Ha puc. 1 HaBeaeHO GpyHAQMEHTaAbHI OCHOBHU i raAysi
3aCTOCYBAHHS HAHOOIOTEXHOAOTIH, a B mab. 1 IpeacTaB-
A€HO KOPOTKe 3BEAEHHs HANpPSMKIB PO3BUTKY 11 chep 3a-
CTOCYBaHHs HaHOOioTeXHOAOT [2, ¢. 441 — 442].

Ao cexTopa pMHKY HAaHOIIPOAYKTiB « HaHoMean1mHa i
0i0TEXHOAOTiSI» BIAHOCATBCS AIKAPCHKIi IPETapaT, METOAU
MEAVYHUX AOCAIAYKEHD i TPUAAAYM AASL KAIHIYHOT AlarHOCTH-
K1, IPOAYKTH KiHII€BOTO CIIOXKMBAHHSI (TaKi, SIK KOCMeTHYHI
3acobu i xapuoBi AOOABKM), @ TAKOXK IIPOAYKTY XapUyBaHHS
i Harof, IpM CTBOPEHHI SIKMX 3aCTOCOBYIOTbCSI HAHOMATepi-
aan i (a60) HaHOTeXHOAOTIT. Y ma64. 2 IPEACTABAEHO TPU
OCHOBHI CeIMEHTM PUHKY BIATIOBIAHO AO TaAy3i 3aCTOCY-
BaHHA [3, ¢. 55].

LliakoM 3po3ymiAo, 1110 HAaHOMaTepiaAy CTBOPIOIOTHC
i peaaisyoTbcs BUPOOHMKAM KiHLIEBOI TPOAYKLL B yciX iHAY-
CTpiaABHMX CEKTOPAX eKOHOMIKN. Y m1a6.. 3 HaBeAeHO IpU-

ﬂ,la.rHOCTVN.HI Bmcgmnponymmsm HaHo- HaHo-
niKapcbKi cinbcbKorocno- enexTpoHiKa Mmatepiani EHepreTnika
3acobun AapcbKki TBAPUHM
\ A A A -
BucokoBpoxaliHi Xapuosi Cetcopnt !Slosaxmcr
. . i OXxopoHa
cinbcbKorocnopap- npoayKTn BakuuHm i Kocmetnka P
CbKi KynbTypu i 6iogobaBKm aKTyaTopHt HaBKOJILLHbOTO
cepeposyLa
\

TexHonorii Xap4yoBoi NPOMUCIOBOCTI

XimiyHi TexHonorii

HAHOBIOTEXHOJOrIA

biomexaHiuHi TexHonorii

BioximiuHi TexHonorii

MonekynapHa
6ionoria

leHHa
iHXeHepinA

30HAOBI \
HaHOTexHonorii 4

KnitnHHa
Gionoris

Puc. 1. DyHpameHTanbHi ocHOBM i cpepyn BUKOPUCTaHHA HaHOGioTexHonorii
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KAQAM BUKOPMCTAHHS HAaHOMATepiaAiB, 10 BXKe CbOTOAHI
3HAXOASITHCSL Y KOMepLiTHOMY BUPOOHMLITBI i IpeACTaBAeHi
Ha PUHKY, Y YOTUPbOX OCHOBHUX IHAYCTPiaAbHUX CEKTOpax
(3, c. 68 — 71], TakOX Y mab.. 4 IPeACTABAEHO NIPOTHO3 BU-
XOAY Ha CTaAil0 KOMEpLiTHOTO 3aCTOCYBaHHA HaHOMaTepia-
AlB, 11]0 3HAXOASITBCA Y CTaAll po3po0OKHM, 1O CeKTOpax HaHO-
iHAycTpii B epiop 2009 — 2015 pp. [3, c. 73 — 81].

Y maba. 5 TakoX TpeACTaBAEHe CbOTOAEHHS 11 Mail-
OyTHe y 3aCTOCYBaHH] HAHOYACTUHOK [4, c. 54 — 56].

3 ypaxyBaHHAM AMHAMIKH, IO CKAQAQETHCS, PENTHHT
CeKTOPIB 32 00CATraMu MPOAXKIB Ta B HAOAVDKYMIL IIEPCIIEK-
uBi y 2009 — 2014 pp. 36epexerncs (maba. 6 [3, c. 61], mpu
LIbOMY APYT€ MiCLie 32 TEMIIaMJ 3pOCTAHHS O4iKYETbCS B CEK-
Topi «MeauLMHa i 610TEXHOAOTII», 1110, MOXKAKBO, TIepeMic-
TUTD Liell CeKTOp 3 ePEAOCTAHHbOI PEIITYHIOBOI IO3ULii.

Tabnuus 1
OCHOBHi HanpAMKY po3BUTKY HaHOGioTexHonorii
Ne3/n Fanysb KoHKpeTHi npuknagn
[loctaBKa flikapcbKuX nNpenapartis i reHiB ycepeAnHy KNITUHK, BAKOPUCTaHHA
1 MeavumHa bepmeHTiB i MiKpoopraHiamiB npy BUPOBHULTBI CKNafHUX MiKiB, CUHTE3 HO-
Al BMX aHTUOIOTVKIB, liarHOCTIKa 11 MiKpO-/HaHOXipypris, po3pobka biocymic-
HUX NMOBEPXOHb KOHTaKTY 11 MaTepianis ANA NpoTe3yBaHHA il iMnnaHTauii
2 [eHHa iHxeHepia CekBepyBaHHs 11 MogndikaLia HK
. OpepaHHA HOBUX LUTaMiB MiKpOOpPraHi3miB, HOBi MeTOAW cenekLii pocinH
3 Cinecbke 20cnodapcmeo e poop ' A e
i TBApVH (BKITIOYAIOUM KITOHYBaHHS)
, CTBOpEHHA HOBUX METOAIB NepepobKM 11 36epiraHHA XapuyoBUX NPOAYKTIB
4 Xapyosa npomucrosicme pent OAIB NEpEp . P P PORYKTIE,
cnHTe3 6inka 3 OJHOKNITUHHUMU OpraHi3Mamu
5 XimiyHa NpoMMCOBICTb HoBi edpeKTUBHI KaTanizatopu, MeMobpaHHi TexHonorii
YRoCKoHaneHHa MeTOAIB TeCTYBaHHSA i1 MOHITOPUHTY, 3aCo6iB AeTeKTyBaHHA
6 KoHTposb 3a HaBKOMMLWHIM cepefoBuLeM | 11 60poTbOM 3 XiMiUHOO 11 6i0NOriYHOI 30POELD, TEXHONOTIT NepepobKN
1 yTunisauii Bigxoais
7 EHepreTuka HoBi B1AK NanmBa, cnocobu oro ofgep»aHHs, 36epiraHHs 11 BAKOPUCTaHHA
8 HaHoenekTpoHika CeHcopWuKa, 6iounnu, iHpopmaLliiiHi TexHonorii
9 Martepiano3HaBcTBO BunyxeHHs pyg, 6iocnHTes, 6iopoknagaHHs

Tabnuya 2

OCHOBHIi cermeHTU pUHKY HaHOTexHonorill y cdpepi «<MegunumHa i 6ioTexHonorii» BiaNoBiaHO A0 ranysi 3acTocyBaHHA

MepanuuHa i 6iotexHonorii

MepanuHi gocnigeHHs, KniHiuHa
AiarHocTuka, MegunuHi npunagu

(QapmaueBTNYHI Npenapartn
i nikapcbki cnonykun

MpoayKTn KiHLLeBOro CNOXXNBaHHA

- Cucremn Nano-HPLC (sucokonpopgyk-
TUBHOI PiANHHOI XpomoTorpadii);

- 6iomarHiTHa cenapadis;

- peareHTy TpaHcdeKLii;

— HaHOMeMOpaHu;

- HaHOMaHinynaTopu;

— 3aMiHHUKM KICTOK;

— NPOTUMIKPOOHI NepeB'A3yBabHi
matepianu;

— CMUHTPOHHI faTunKK;

- Ne3a cKanbnenis;

- XipypriyHi ronku;

— MeIVYHWUI oasr;

- MeanyHi TpyOKw;

— NPOTUIHPEKLiNHI MOKPUTTA MELUYHNX
npunagis;

- KOHTPACTHi NpenapaTi Ana MarHiTHo—-
pe30HaHcHoi Tomorpadii;

— CKaHAyBaJbHi BUMiptoBasbHi HaKOHeY-
HUKM MIKPOCKONIB;

- GpnyopecueHTHI npenapaTn ansa onTny-
Horo ¢popmyBaHHA 306paKeHHA

- [locTaBKa nikapCbKux 3acobiB;

— NiKapCbKi CNOMyKM i3 MOKpPaLLeHoo
PO3YMHHICTIO;

- NiKK Bif paKy, WO BKNaAeHi B HaHO-
ninocomu;

- ropMOHasnbHa Tepanis, 3aCHOBaHa Ha
HaHodocdoninifax;

- Tepania AMD, 3acHOBaHa Ha anTamepax

- CoOHL@3ax1CHi 3aco0U | KOCMETUYHI
npenaparty, Wo 3axuLiaioTb Big
ynbTpadioneToBOro BUNPOMiHIOBaHHS;
— QHTNOKCWAAHTY;

- xap4oei 0obaeku;

- npodyKmu xapyyeaHHs i Hanoi
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Mpuknapn 3acTocyBaHHA HaHOMaTepianiB, NpefCcTaB/IeHNX Ha CBITOBOMY PUHKY, y cekTopi «<MeaunumHa i 6iotexHonorii»

Tabnuusa 3

CeKktop

Tunu HaHoMaTepianis

HaHopo3mipHi nniBku i noKpuTTA
HaHOpiBHA

TBepAi HaHOYACTUHKM

MeauuuHa i biotexHonorii

- HaHonopwcTi membpaHn (nonimepw) ans
NPUCTPOIB OUNLLEHHSA BOAN;

- HaHOMOPWUCT NoniMepy ANA NOKPUTTA
OYOK i NiH3;

— TOHKI MNiBKM Cpibna Ans aHTMbaKTepi-
anbHWX Nepes’A3yBaNbHNX MaTepianis

— OKCup TUTaHY, OKCUA LMHKY ANA COHLIE3aXUCHNX KpeMiB
i 3ac06iB 0COOUCTOI TirieHN;

- dpocdart KanbLito, rifpPOKCUAHATUT LJ1A CUHTETUYHOI Kic-
HOT TKaHWHY | 3yBHUX iIMMNaHTaTiB;

- anTamepw - nikapcbKi npenapatyi AnA nikyBaHHA Heo-
BAaCKYNAPHOI BiKOBOI AereHepaLlii Wwkipw;

- AeHAPUMEpPY Y MapKepax npy BUMIPIOBaHHI cepLieBoi
LiANbHOCTI;

— HAHOYACTMHK 30M10Ta AnA 3aC06iB IMyHOMOTIYHNX aHa-
Ni3iB | ONTUYHOI eNeKTPOHHOI MiKpOCKOMii;

- KBaHTOBI TouKM (Si, Ge) AN 3aco6iB aHani3y BigMiueHN-
MU MOneKynamu;

- piako3emenbHi HaHoNOMiHOGOPU ANs aHani3y bionoriy-
HUX CTPYKTYP BigMiYEHUMN MOnEeKynamu;

- [ileHapuMepm (nonerwwyioTb BnpoBagxeHHA [IHK y Kni-
TUHW) y peakTuBax Ana TpaHeKLii y reHHiN iHxeHepi;

- KonoifHe cpibno npu BUPOBHNLTBI 6IONOTIUHO aKTUB-
HMX J06ABOK;

- OKCmMf 3anisa (cynepnapameTpuyHi HAHOYACTUHKN) ANA
3aco6iB MarHiTHoi cenapalii npw aHanisax B 6ionorii, 6io-
XiMii, imyHOnorii, reHeTuLj;

— OKCMJ 3ani3a, KOHTPACTHI PeYOBUHY ANA OAePXaHHA
306paeHHsA METOLLOM MarHiTHOrO PE30HaHCY;

— HAaHOYACTUHKI OKCMIY KPEMHItO (QHTMOKCUAAHTM) Npu
BUPOBHNLTBI 6I0NOTIYHO aKTUBHIIX OBABOK Y Xy 3 aHTU-
OKCWAAHTHOIO Jli€l0;

- MacnAHi HaHochepu ([OCTaBNATL 6IOYACTHHKM Kpi3b
KNiTUHHI 060M10HKM 6aKTepiil) Ans 3acobis AesiHdekLil

MporHo3 BuxoAy Ha cTafilo KOMepLiiHOro 3aCTOCyBaHHA HaHOMaTepianiB, WO 3HaX0AATbCA Y cTaAii po3po6KM y ceKTopi

Ta6bnuus 4

«MeauuuHa i 6ioTexHonorii» CBITOBOro pUHKY HaHONPOAYKTIB

Ne Tun . . Pik
. HalimeHyBaHHA HaHOMaTepiany
3/n | HaHoMaTepiany 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015
1 2 3 4 5 6 7 8 9 10
MoKpuTTA, WO 3axXMLatoTb Bif BNIUBY
MarHiTHUX nonis npw nposegeHHi MPT
o (HAP-nokpwuTTA) — HaHOMaTepiany 3 3anisa i > . v
TOHK' nmigKkn Kepamiku AnA MOKPUTTA MeanyHoro obnaa-
1 | inokputTA HaHHA (CTIHKI ANA COCY/IiB Ta iHLLNX OpraHiB)
HaHOPIBH#A — -
HaHocTpykTypHi nnisku pocdaty Kanblito
i rigpokcmanaTut, 6iocymicHi NoKpuUTTA Ans . v
MeMYHMX NPUNaLiB Ta iMMnaHTaTiB
AnTamepw Ans MONeKynApHMX bionpenapartis
npu popMyBaHHi 306paxxeHHsA y npunagax » . v
5 TBepai HaHo- MO3WUTPOHHO-eMICiiHOT Tomorpadii
HacTUHKM Jinign, nonimepu, AeHAPUTY (NoNiIMEPHI Ya-
CTVHKW AEHAPUTIB) ANs 3ac06iB TOUKOBOI O~ + » . v
CTaBKM NikapcbKix 3acobiB fo micua aii
. ByrnevieBi HaHOTPYOKM, GynepeHu, HaHO-
Moni HaHo- N .
3 Kancynum gna npucTpois TOYKOBOI AOCTaBKM + > . v
YaCTUHKM . .
niKapcbKiX 3acobis
Moronirhi mare- HaHOCTPYKTypOBaHWI TUTaH AnA CTBOPEHHA
4 | pianu 3 HaHo- . PYKTYP ANA cTBOp . v
iMMNaHTaTIB 3 NOKPaLLEHOI 6iocymicHiCTIO
CTPYKTYpOIo
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3axinuenus maoa. 4

1 2 3 4 5 6 7 8 9 10
KonareHoBe BonokHo/docdat Kanito
5 HaHokomnosutn | (rigpokcruanaTut) 4ns 3aMiHHYKIB KiCHOI Ta + » . v
3B'A3yBaIbHOI TKAHWHN
+ ¢dyHAaMeHTaAbHi AOCAiAXKEHHS 1 po3po0Ky;
» TpPUKAAHI AOCAIAXKEHHS | po3po0OKa TeXHOAOTII;
*  AOCAiAHI 3pasKky Ta iX 3aCTOCYBaHHS;
v/ N0YaTOK KOMepLiHOro BUPOOHMLITBA | BUXiA POAYKLiT Ha PUHOK.
Ta6bnuya 5
CborofieHHs i MainbyTHE y 3aCTOCyBaHHi HAHOYACTUHOK
N¢ .
3/n Fanysb 3acTocyBaHHA Y po3pobui Ha puHky [o6pe BUBYEHO
- HaHokpwcTaniuHi niku gna nerko-
ro PO3CMOKTYBaHHS; . . . .
. . - Kpemu 11 nocboHu Big - OyHriumg Ha ocHoBI Zn;
— IHCYNiH, WO BOUXAETLCS; .
. 3acmaru, Lo BUKOPUCTO- | Au Ans 6iomapKyBaHHS
- HaHocdepu ana nikis, Lo BAMXa- o .
OThCH: BYIOTb Zn |T|2; - 1 BUABNEHHS;
MeguunHa, oxopoHa ' , MOMNEKYNAPHE MapKyBaH- | — areHTV KOHTPACTHOTO Bifo-
1 \ — CTUMYNATOPM POCTY KiCTOK; . .
300pOB'A HA: KBaHTOBI Toukw, CdSe; | GpaxeHHsA MarHiTHOro pe3o-
— BUKOPWCTaHHA KBAHTOBUX TOUYOK -
L —3aco6u AOCTaBKM NiKiB HaHCy, WO BUKOPUCTOBYIOTb
ANA BUABNEHHSA BipYyCiB; . .
. 3 Manow PO3YMHHICTIO HafnapamarHeTUYHUN OKCKA
— aHTUPaKOBe NiKyBaHHS; ) .
. . y BOfj 3anisa
— NOKPUTTA AN1A IMNNaHTaHTIB
(HanpuKknag, rigpokcianaTut)
) BupobHuuTBO Npoayk- | KoHTponboBaHa fjocTaBKa repbilu- [lo6aBKM B IpyHT Ha OCHOBI
TiB XapuyBaHHA niB i nectnyngis 3anisa

Tabnuusa 6

PeliTUHF ceKTOpIB CBITOBOro pMHKY HaHONPOAYKTIB 3a 06¢cAramm npoaaxis y 2014 p. (MnH Aon.) i 3a TeMnamm 3pocTaHHA

y 2009 - 2014 pp. (%)
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Nes/n CeKTOp PUHKY HAHONPORYKTIB °6‘“r;,‘;':‘;2’:f‘a’uf”4p" ce";‘;:;;'j‘;:f :z:f";o"""
1 HaHomatepiann 167029 10,6 (3)
2 O6po6Ha NPOMUCOBICTb Ta iHLLi 3aCTOCYBaHHS 6396,4 10,1 (4)
3 EHepreTtnka 6028,6 9,2 (5)
4 MeduyuHa i 6iomexHonoaii 4642,3 12,1(2)
5 EnekTpoHika i IKT 1750,8 26,2 (1)
Ycboro 35521,0

Kpim Toro, y pesyabrari BUKOHaHUX NPOTHO3iB da-
xiBuiB [HcTHTYTY CTpaTeriunux pocaipxens (Pocist), KoH-
caaTuHroBoi kommaii Lux Research (CIIA), Acomuiarii
HE3AAEKHUX AOCAIAHMUBKUX iHCTUTYTIB (Association of
Independent Research Institutes, Beankobpuranis), Lien-
Tpa HaHoTexHoAorii (Nanotec IT, ITaais) Ta iH., a TakOX Ha
MACTaBi MaTepiaAiB AOPOXKHIX KapT pO3BUTKY HAHOTEXHO-
aoriit (Roadmaps at 2015 on nanotechnology application in
the sectors of materials, heals & medical systems, energy,
2006) BUAIASIIOTD MPU OCHOBHI emany po3BUmKY MOKOAIHb
HaHOPO3pO0OOK (maba. 7) [5, c. 361 — 363].

OcHOBHI HANPAMYU BUKOPUCHIAHHA HAHONEXHOAO-
2iil i HaHoMamepiaris B azponpoMUCAOBOMY KOMHAEKCI
(AIIK) Taxi [6, ¢.351 — 357]:

+ OGiorexHoAoris (mepin 3a BCe 1ie BIAHOCUTBCS AO
reHHOI iHKeHepii);
+ BupoOHMUTBO i mepepobOka mpoaykuii ATTK;
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+  OuMILEHHA BOAN;

+ BupiieHHs npobAeM SKOCTi CIAbCHKOTOCIIOAAPCh-
KOI MPOAYKLii;

+ o0xOpoHa HABKOAMIIHBOIO CepPeAOBMINA (30Kpema
CIABCBKOTOCIIOAQPCBKMX YTiAD).

OAHi€I0 3 HANTOAOBHIIIMX IPOOAEM HAMOAVDKIMX
AECSITUAITH CTaHe npobiema 3abe3neyeHHs AOCMBA 00-
CMAMHbOI0 KiAbKicHI0 NUmHOI 800u. BpaxoByroun moTouHi
00CsIry CIIOXKMBAHHS BOAY, 3POCTAHHS HaCeAeHHsI i po3Bu-
TOK TPOMMCAOBOCTI, A0 2050 p. ABi TpeTMHM HACEAEHHS
3eMai OYAyTb BiauyBaTM HecTauyy IPMAATHOI AO BXKMBaH-
Hs TIpicHOi BOAM. 3aCTOCYBaHHS HAHOTEXHOAOTill, Iepil
3a BCe, AASL OUMILeHHS i AesiHdeKuil BOAU AO3BOAUTD BU-
piluTy BKasaHy NpoOAeMy 3a paXyHOK BUKOPUCTAHHS
AelleBOi AelieHTPaAi30BaHOI cUCTeMM O4MILeHHS i ompic-
HEHHA BOAU, CUCTEM BiAAiA€HHA 3a0PYAHIOIOUMX PEYOBUH
Ha MOAEKYAAPHOMY piBHi i ¢iabTpallil HOBOro MOKOAIHHA.
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Tabnuua 7

OCHOBHi eTanu po3BUTKY il NOABM NOKOJIiHb HAHOPO3pPO6OK

Etan HasBa

3/n

Xapakrepuctuka

1 Mepwwuir etan, 2000 - 2005 pp.

«[MacvBHi HaHOCTPYKTYpU» (iH-
KpeMeHTHi HaHOTEXHONOTI)

1. BUpo6HMLTBO 11 3aCTOCYBaHHA HAHOANCTEPCHUX
MOPOLLKIB, AKi 3 MeTol MoandiKaLii BnacTMBocTei
6a30BvIX MaTepianiB yBOAUM B Pi3Hi KOHCTPYKLiHI
matepianu: MeTanu 11 cnnasm, nonimepu 1 kepamiky,

a Takox ofaBany B Ky, KOCMETUKY, iKY 1 iHWi BUpo6u.
2. Lle gocutb NpuMiTIBHE NOKOMIHHA HAHOMaTepianis
y>Ke LIMPOKO OCBOEHO BUPOOHNMLITBOM i 3aCTOCOBYETHCA
B 6araTbox TOBapax HaPOAHOrO CMOXMBAHHS.

3. Jnwe peski HAHOPO3POOKM 3HANLLN CBOE 3aCTOCY-
BaHHA Y BUCOKOTEXHOMOTIYHIMX rasy3ax NPOMUCIOBOCTI

[Opyruin etan, 2005 - 2015 pp.
Jlea nepiodu:

(2005 - 2015 pp.);

(2010 -2015 pp.)

[lea nepioou:

«EBontouiiHi HaHOTeXHONOTi»

«aKTVIBHi HAHOCTPYKTYpU»;
«CUCTEMI HAHOCHCTEMY

1. MpopwuB y rany3i HAHOTEXHONOFYHOI IHHOBALiHOT
BiANbHOCTI.

2. CTBOpEeHHA KOMMOHEHTIB HaHOENEKTPOHIKN, GOTOHIKN,
HaHobiomexHos02ili, MeANYHNX TOBApIB i 06NafiHaHHS,
HepoeneKTPOHHYX iHTEPPENCiB | HAHOENEKTPOMEXaHiy-
Hux cuctem (HEMCQ).

3. 3HayHe 3HMXeHHA PoNi NepBUHHNX HaHOMaTepianis
(MacMBHNX HAHOCTPYKTYP).

4, Po3lwmpeHe 3acTOCyBaHHA HAHOGiomexHos1o2ill

y GpapMaLeBTUYHI NPOMUCIOBOCTI ([0 23%), @ TaKOX
KOCMETWYHIl ranysi i CinbCbKOMY rocnofapcTBi.

5. HaHoTexHonorii 6ymyTb BUKOPUCTOBYBATUCA Y BCil
(100%) Komn'toTePHiN | pafioeneKTPOHHIl TeXHiL,

y 85% no6GyToBOI Ta aBTOMOGINBHOT TEXHIKM.

6. MouaTok nepexofy A0 KePOBAHOTO CaMOCKIafaHHA Ha-
HOCKCTEM, CTBOPEHHSA TPUBUMIPHUX MEPEX, HAHOPOOOTIB
i T. iH. CTBOpeHHA npoToTuniB (y nabopaTopHMX yMOBaX)

3 TperTin eTan, nicna 2020 p.

«MonekynapHi HaHoCUCTeMM»
(papvKkanbHi HaHOTEXHONOTI)

1. MonekynapHi npucmpoi, aToMHUI An3aitH i T. iH.

2. [lo 2040 p. 6yne BAOCKOHANEHO «yHiBEPCaNbHNIA
pennikaTtop», 3aCHOBaHWIA Ha HAHOTEXHOMOTIAX, AKNIA
[03BONIAE CTBOPIOBATY 06'€KT Byab-AKOI CKNAafHOCTI 3a
HAABHOCTI CUPOBUHY 11 iHpOPMALLiINHOT MaTpuLi.

3. TloBHa TpaHchopMmaLlis NPOMMCIOBOCTI 11 CiNlbCbKo20
2ocnodapcmea, nosBa Kibopris, Po3BUTOK MUCTELITB,
po3Bar, 0CBITH

Tax, Hanpukaap, KoMmmasist IBM mipmmcasa yroay 3 ypsaom
CayaiBcbkoi Apasii 10A0 BiAKpUTTS Aaboparopii «Green
nanotech», HalfBXAUBIILOO 3aAa4€l0 SIKOI OyAe CTBOPEHHS
CUCTEMM OUMILEHHS BOAYM 3 BUKOPUCTAHHSIM HOBMX HaHO-
MeMOpaHHMX MaTepiaAiB AAS 3BOPOTHBOI'O OCMOCY i 3HECO-
A€HHsT MOPCBbKOI BoaH [3, ¢. 49].

[HIIOI0 BOKAMBOIO MPOOAEMOIO € MidBUl4EHHA BPO-
watiHocmi y ciabcvkomy eocnodapcmsi. He AMBASUMCD Ha
MPOTECTU CBITOBOI IPOMAACHKOCTI, Y PSAAL perioHiB CBITY,
0CO0AVBO Y 3B'S3KY 3 BEAUKUM IIPUPOCTOM HACEAEHHS i
HECTIPUATAUBYMM YMOBAaMU AASL CIABCBKOTOCITOAAPCHKUX
po0iT, IPOAOBOABYY POOAEMY HE BAACTBCS BUPILIUTH O3
Po3po0OKM, CTBOPEHHsI i BUPOOHMLITBA MeTOAAMM Oio- 1 Ha-
HOTEXHOAOTI TPAHCTeHHVX BYUCOKOIIPOAYKTYBHIX POCAVH,
1110 OYAYTh BUTPUBAAMMI AO BipyCHOI iHeKuil.

ITepeabadaeTbes, 1110 3aCTOCYBAHHS HAHOTEXHOAOTI
AO3BOAUTD 3MIHUTM TEXHIKY OOPOKM 3eMeAb 32 PaxyHOK
BUKOPUCTAHHS HAHOCEHCOPIB, HAHONMECTULIMAIB 1 cucre-
MM AELIeHTPAAi30BaHOTO OuMieHHS BOAM. HaHoTexHoaorii
3pOOASITD MOXKAMBMM AIKYBaHHS POCAVH Ha TEHHOMY PiBHi,
AO3BOASTb CTBOPUTH BUCOKOBPOXKAiHI COPTH, 5K OYAYTDH
0COOAMBO CTIMIKUMU AO HECIIPUSITAUBMX EKOAOTTYHIX YMOB.
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Y pocruHHuymBi 3aCTOCYBaHHS HAHOIOPOIIKIB, CYy-
MillleHnX 3 aHTMOAKTepiaAbHUMM KOMIIOHEHTaMy, 3a0es3-
Tevye MiABUILEHHS CTiMIKOCTI AO HECIIPUATAUBUX IIOTOAHMX
YMOB i IPMBOAUTD AO ABOXKPAaTHOTI'O IIiABUILIEHHS BPOXKail-
HOCTi 0araTboXx MPOAOBOABYMX KYABTYP, HAIIPUKAQA KapTo-
(eAr, 3epHOBUX, OBOYEBUX i ITAOAOBO-STIAHUX KYABTYP.
LleoAiTHI MaTepiaAM MOXYTb YCHIIIHO 3aCTOCOBYBATUCh Y
CKAQAL AOOPUB AAsT 3abe3redyeHHs OiABLI TTOAOBXKEHOT Afi
(edexT mpoAoHTallii), 3ar06IraHHsT BUMUBAHHSI TTOXUBHMIX
PEYOBUH TiCASI BHECEHHS, SIK HOCIIB eCTULIMAIB, AAS OTITH-
Misawii KMCAOTHOCTI IPYHTIB, a TAKOX AASl 3amobiraHHs
3A€XYBaHHA MiHepaAbHUX AOOpUB Y mpoleci 36epiraHHA.
MoxyTb 6yTH 0Aep>KaHi HOBi TUIIM HAHOOIOTEXHOAOTTYHIX
nperapariB AAst 60poThOM 3 diTomaroreHHUMM OaKTepisMU
Ha OCHOBI BUKOPMCTAHHS HOBMX MIKpPOOPTaHi3MiB — XVDKUX
HaHOOAKTepiil, CBOr0 POAY «KMBUX QHTUOIOTUKIB» AASI POC-
AVH. HaHOTeXHOAOTII MOXYTb TaKOX YCIILIHO 3aCTOCOBY-
BATUCh AASL ONITMYHOTO po3ummdpyBaHHS 6iAKOBO-AiMiAHO-
BiTaMiHHO-XAOPO]IABHOTO KOMIIAEKCY Y POCAMHHULITBI,
a TaKOXX AAS 3HIDKEHHS LIKIAAMBOTO BIIAMBY aBTOTPAKTOP-
HOTO MapKy Ha TPUPOAHE CEPEAOBUIIIE.
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Y mBapunHUuymBi HAHOTEXHOAOTII MOXYTb BUKO-
PUCTOBYBAaTUCh AAA CTBOpEHHA 0i0CYMiCHMX Matepiaais,
IIepeCTPONKY 1 pO30YAOBM TKAHWH, CTBOPEHHS IITYYHUX
TKaHMH, 1O He BIATOPIalOTbCA OPraHi3MOM, i CEHCOpiB
(MOAEKYASIpHO-KAITMHHA opraHisaliis). HaHopoMinky sHa-
XOASITH LIMPOKE 3aCTOCYBAHHSI Y BUPOOHULITBI KOPMIB, A€
3abe31euyioTh MiABUIIEHHS IPOAYKTUBHOCT] TBapuH B 1,5 —
3 pasu, a TaKOX CIPUAIOTH iX OMOPYy iHPEKLiHUM XBOPO-
0am i crpecam. HaHopo3mip KOpMOBUX AOGABOK AO3BOASIE
He TIABKM 3HAYHO 3HM3UTM X BUTpATH, aAe i1 3a0e3neuntu
OiabLI OBHE i epeKTMBHE 3aCBOIOBAHHS TBAPUHAMM.

€ OAVH BaXAMBUII HANPSAMOK HAHOTEXHOAOTIU-

HUX PODIT y CiAbCBKOMY FOCIIOAAPCTBI — AOCAI-

AKEHHS B TaAysi OionanomexHoroziti. A0 HUX
BIAHOCATDBCS AOCAIA’KEHHSI 3 TAaKUX HAIPSMKIB:

+ ChOpsAMOBaHOTO GIAKOBOIO CMHTE3Y AASL OAEPXKaH-
Hs1 TIENTUAIB 31 Ga)KaHNUMM IMyHOT€HHUMU BAQCTH-
BOCTSIMI;

+ CTBOpEHHsSI BEKTOPHMX CUCTEM AASL KAOHYBaHHS
imyHOAOriYHO 3HAUymUX GIAKIB 30YAHMKIB 0COO-
AVBO Hebe3IeyHMX XBOpOO TBapyH, a TAKOX Bak-
LIVH HOBOTO IIOKOAIHH, 110 MAlOTh BUCOKY aKTVB-
HicTb i Oe3neyHicTh;

+  OAepKaHHS HAHOYACTMHOK T'€HHO-IHXEeHePHIX IIPo-
TeiHiB, po3pobKu OioTumiB i TecT-cucTeM AAs Oio-
AOTIYHOTO CKPUHIHTY, iMYHOAOTIYHOTO MOHITO-
PUHTY i IPOrHO3yBaHH HeOe3MeYHNX | eKOHOMIY-
HO 3HAuyLIMX iHpEKLIHMX 3aXBOPIOBAHb TBAPUH;

+ BOpOBAAKEHHS MEMOPAHHUX CUCTEM OUMIEHHS,
a TaKOX OIOLIMAHMX TOKPUTTIB | MaTepiaAiB Ha oc-
HOBI CpibAa, 1110 OYAe CHPUATH CHPOLIEHHIO | ITA-
BUIEHHIO DiBHA YTPMMAaHHS CiAbCHKOTOCIOAAP-
CBKMX TBAPUH, 3a0€3IeYeHHIO iX AKICHO MUTHO
BOAOIO;

+ po3pobKu HAHOOIOTEXHOAOTTYHUX METOAIB BUSIB-
A€HHsI MapKepiB, 3LIMAEHMX i3 FOCIOAAPCHKO LiH-
HMMU O3HaKaMy, BipycHMMY, OakTepiaAbHMMM i
TapasUTapHUMM 3aXBOPIOBAHHAMM P10 Ta IX MOX-
AVBOMY 3aCTOCYBAHHIO Y IIPAKTHULi pOOBOACTBA;

+ po3poOKM HaHOOIOTEXHOAOTIN (YHKLIOHAABHUX
XapuoBMX A00ABOK i PeYOBMH i3 3aCTOCYBAHHSIM
METOAIB yAbTpa- i HaHoQiAbTpalii, HaHOKamCy-
AIOBaHHS, AesiHTerpallii, a TakoXX BUKOPMCTaH-
HAM CIpSIMOBaHOI pepMeHTaTHBHOI MoAMGiKaLil
HaHOOIOCTPYKTYp (Hampukaaa cupiB, JOTYpTiB
TOILO) i T. iH.

Tax, xapyoBi KOMITaHil Bce yacTille BUKOPUCTOBYIOTh
y TIPOAOBOABYMX TOBapax (IPOAYKTM XapuyBaHHS, HAIof,
KYBaAbHa I'yMa) 0iOAOTIYHI HAHOYACTMHKM pO3Mipamu B
AeKiAbKa coTeHb aToMiB. Hampukaap, HAaHOMeTPpIB 1ap Al-
OKCHAY TUTaHY, IO HAHECEHO Ha LIOKOAAAHMII 6QTOHYMK
Mars, 30iabluye TepMiH iforo 36epiraHHs y Kiabka pasis.
DaxTUYHO BUXOAUTb MPOAYKT, KM YIAKOBaHUII B 000-
AOHKY (HaHO(OABIY) 3 Alokcuay TuTany. Ilpu npomy cam
HaHOMETPiB OKCUA TUTAHY TAKOX CTIPOMOXKHUIT 3aCBOIOBA-
TUCS OPIaHi3MOM. Y TOJ XXe Yac, K i AAS HAHOKOCMETUKMY,
CTYMiHb 0e3MeKy LIMPOKOIO 3aCTOCYBAHHS HAHOTEXHOAO-
ri4HUX A0OABOK ITOKM 1Ije OAHOBHAYHO He BCTAHOBAEHO.
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Hipepaanpaceka dipma Friesland Foods — opuH 3 Hai-
OiABLIMX Y CBiTi BUPOOHMKIB CUPIB — PO3POOASIE TEXHOAOTIIO
3aCTOCYBAHHS HAHOPO3MIPHUX CUT, IO OIiABII IIPUIHATHI 3
TOYKM 30Dy Oesnexy KiHieBoro mpoaykty. Lliab 1mx pobit —
BUCOKOE(EKTMBHE PO3AIAEHHS (Cemapallisi) MOAOKA Ha IPo-
TeiHY, TTOAICAXapUAM | MOAEKYAM XXUPHMX KUCAOT. YKe B He-
AAAEKOMY MailbyTHbOMY HaHOTEXHOAOTIUHi A0GaBKM, CIIpo-
MOJKHI 3MiHIOBaTH CMaK i TI0KVBHI AKOCTi TPOAYKTIB, CTaHyTh
000B’I3KOBMM KOMIIOHEHTOM 0ararbox XapuoBMX POAYKTIB.

METOI PO3BUTKY HAHOTEXHOAOTIYHMX i 6i0TEXHOAO-

TiB B YKpaiHi craso 3amouyarkysaHHsA y 2003 p. Ha-
1IiOHaABHOIO aKapemiero Hayk Ykpainu (HAHY) yiavosoi
KomnAekcHoi npoepamu «DyHoamenmarvhi npobremu Ha-
HOCMPYKMYPHUX CUCHIEM, HAHOMAMEPIAAIB, HAHOMEXHO-
Aoeiti» [7]. CymapHe (iHaHCYBaHHS IEPIIOTO €TaIy Iporpa-
mu 3a miepiop 2003 — 2006 pp. ckAaA0 0AM3bKO 33 MAH IpH.
AOCAiAKeHHS TTPOBOAMAMCE 32 13-Ma HampsiMaMu Teope-
TUYHOTO Ta €KCIIePYMEHTAAbHOTO BMBUEHHS HAHOCUCTEM,
3 AKUX 3a HampsMoM «bioHaHOMaTepiaAm: cuHTe3 Ta
BAACTHUBOCTI» OYAO BUKOHAHO 5,6% BiA 3araAbHOI KiABKO-
cti BukoHaHux npoexTis [8]. KommaexcHa mporpama 6yaa
npoaoBxeHa Ha 2007 — 2009 pp. 3a 14-Ma HanpsAMamu y 4-x
po3aisax: «@isyuka Ta AlarHOCTMKA HAHOPO3MIPHMX CUC-
TeM», «XiMisl HAaHOMaTepiaAiB Ta HAHOCTPYKTYp», «TexHo-
AOTil HAaHOMATepiaAiBy», «bioHanocucmemu» [9, 10].

KpimToro, y paMkax BUKOHAHHA AepiasHoi npoepamu
NPO2HO3YBAHHA HAYKOBO-MEXHOA02IHH020 MA iIHHOBAYITIHO-
20 po3sumky y 2004 — 2006 pp. y pe3yAbTaTi eKCIIepTHOTO
onmutyBaHHA 0A13bKo 700 yuenux i daxiBuis, 3ailicHEHOTO ¥
Tpu TYpH 3a MeTOAOM Aeabdi, 6yao chopmoBaHo iepapxito
HAyKOBO-TeXHIYHMX Ta iHHOBALITHUX NPIOPUTETIB HAa AOB-
ro-, CEpeAHBO- T4 KOPOTKOCTPOKOBY mepcrexTusy [11, 12].
IMpioputetn i TexHoAOTil AASl YKpaiHK 3a HampAMoM «bio-
HAHOCUCTEeMM» HaBeAEHO B maoa. 8 [11, c. 44].

YkasaHi AOCAIAKeHHST OYAU TIPOAOBXKeHi daxiBLsaMu
YkpIHTEI B pamkax BUKOHaHHSI AepiasHoi npoepamu npo-
2HO3YBAHHA HAYKOBO-MEXHOA02IYHO20 pO3BUMKY YKpaiHu
Ha 2008 — 2012 pp., satBepaxeHoi moctaHoBolo KMV Bip
11.09.2007 p. Ne 1118 [13, 14].

Kpim Toro, mocranosoto bropo ITpesuaii HAH Ykpai-
Hu Bip 31.01.08 N 23 OyAo 3aTBepAKEHO MepeAiK HailBax-
AMBIIIVX HANpsIMIB HAyKOBUX AOCAIAKeHb i po3poboK,
B SIKOMY 33 HANPsIMKOM HayKOBMX AOCAiAXeHb «HaHoma-
mepiau i HaHomexHoA02ii» OYAO BUBHAHO 3a IIPIOPUTETHI
po3pobKu y Takux cdepax, sik: «HaHocTpykTypHi MaTepiaan
3 3aAQHMMU BAQCTUBOCTSIMM, TEXHOAOTTYHE 0OAAAHAHHS»;
«HanoeaexTpoHikar; «HaHoxiMiyHi ma HAHO00i0A02iYHI
mexHoAo2ii» (maba. 9) [15].

Y 2009 p. 6yaa s3arBeppXeHa AepwmasHa uibosa
HAyK0BO-mMexHiuHA npozpama «HaHomexHoA02ii ma HaHo-
mamepiaiu» Ha 2010 — 2014 pp. BIATIOBIAHO AO ITOCTAHOBU
KMY Big 28.10.09 p. Ne 1231 [16]. OuikyBaHumu pesyabra-
TaMy BMKOHAHHS MPOIpaMy CTaHyTb: PO3POOKAa HAHOTEX-
HOAOTiI, HAHO0IOMexXHOA02ill, AOCAIAHO-TIPOMUCAOBUX
TEXHOAOT1i1; BUTOTOBA€HHSI HaHOMaTepiaAiB, BUMipIOBaAb-
HMX TIPUAAAIB, TUIIOHOMIHAAIB; CTBOpeHHs 0ioeaeMeHTiB,
6ioceHcopiB, HaHOPOTOKATAAIBATOPIB; YTBOPEHHS IMAPO3-
AIAIB, LIeHTpiB cepTudikallil; BIpOBaAXKEHHS HAHOTEXHOAO-
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rit. TIporpamoro TakoXX MpPUIYCKAEThCSI CTBOPEHHST 0a30-
BUX HayKoBUX KadeAp no creniaabHocTsM: «HaHodisukar,
«Hanoeaextponika», «HaHobiomepuiHa», «Hanomarepi-
AAO3HABCTBO» B YCIX By3ax Aepxasu [17].

3araAbHUIT OPIEHTOBHUI 00CAT KOWITIB, HEOOXiA-
HUX AAS BUKOHAHHs NpOTrpamy, CTaHOBUTD 1,847 MApA IpH.
Y maba. 10 HaBepeHO MPOTHO3HI 00CATM i AXXepeaa (iHaH-
cyBaHHs Aep>kaBHOI LiAbOBOI HayKOBO-TEXHIYHOI Mporpammu
«Hanotextoaorii Ta HaHomarepiaan» Ha 2010 — 2014 pp. [17].

Aas nopisuannsa: 8 pamkax PI1-7 €spomneiicbkoro Co-
103y Ha PO3BUTOK HAHOTEXHOAOTI TiAbKM Y 2011 p. mepea-

baueHo BupiAuTY 270 MAH €BPO, CKOHLIEHTPYBABLIM X Ha
THX PO3pOOKAX, SIKi MOXXYTb 3aBEPIIMTUCS [ATEHTYBAHHAM
Ta KoMepLiaaisarieto pesyabraris! [18]. Y Pocii Ha possu-
TOK HOBOTO CTpAaTerivyHOro HANpsMY — HAHOIHAYCTpifd —
Yy paMmKax crelliaai3oBaHoi Hal[iOHAABbHOI TpoOrpamm Ha
2008 — 2012 pp. BuaireHo 8 mapp A0A.CIIA [19, ¢.222].
ITpoextn BKasaHOi AepwasHoi uilb0BOI HAYKOBO-
MexXHIYHOI Npo2pamu peaAisyoTbcs y 9-Tu HallBaKAUBIIINX
HaNpsIMKaX HAHOAOCAIAKeHb. Po3MOAiA 3a mpiopuTeTHUMU
HanpsIMaMy HAHOAOCAIAYKEHb 3aITAQHOBAHMX Ta PAKTUYHUX
Ko1TiB i mpoekTiB y 2010 p. mpeacTaBaeHo B maba. 11 [8].

HaiiBaxnuBiwi HanpAMN HayKoBMX foCNifMeHb Ta po3po6ok HAH YkpaiHu, 3okpema 3a Hanpamom «bioHaHocucTemn»

Tabnuusa 8
MpiopuTetn i TexHonorii gna YkpaiHu 3a Hanpamom «bioHaHoccTeMM».,
MpioputeTn i TexHonorii gna Ykpainn 3a Hanpamom «bioHaHocncremmn»

) HaitGinbw Haii6inbiw Bax-
Mpioputetn ... . . .. nuBi HanpaMK
AoChigkeHb Haii6inbw Bar9M| 3HauMmi gocar- Ham6|nb|.u MepcnekTusHi RocnigKeHb

CBiTOBOrO PiBHA cepu Rocni- HEHHA, KOHKY- saNamsl TexHonorii Y AOBrOCTPOKOBill
IKeHb PEeHTHi Ha cBiTo- TexHonorii .
BOMY PHHKY nepcneKTui
(15 - 20 pokiB)
- BupobHuuymeo - CmeopeHHs - TexHonoeis - CmeopeHHs - MikpobionoeaidHi - MepuyHi 6iotex-
Xapyosux npooyk- i BuKopucmarHs 00epXaHHA peKoM- | MPAaHc2eHHUX poc- | 3acobu 3axucmy Honori;
mosux 0OMIlIOK; 2eHeMUuYyHo 6iHamusHux 6inkie | auH; POC/IUH; — 00ePXaHHS
— 00epXaHHA Nini- MOOUGIKOBAHUX Y POC/IUHAX | MIKDO- | — OUNLLEHHA BOAY; | — 6iomexHooaii 8u- | mpaHceeHHUxX poc-
0i8 | HU3bKOMOJTEKY- | pOC/UH i 2pubis, Op2aHiamaxim.iH.; | — AiarHOCTYHI pobHUYMBa epubie; | 1UH, MBAPUH
NIAPHUX 6ios102i4HO- | MpaHczeHHUX Mmed- | — po3pobKa TecT- TECT-CNCTEMU - reHeTyHe nepe- | iepubis;
aKmueHuUX DUH; cncTem Ans pia- NPOTUIHEKLINHNX | TBOPEHHS MiKPO- - po3poboka dap-
3'€0HAHD; - CMBOpeHHA FHOCTUKM BIPYCHUX | areHTis; OpraHismis; MaLeBTUYHIX npe-
- MoneKkynapHa i 8uKopuCMaxHs i GakTepianbHMUX - BUAINEHHA - reHHa Tepanis naparis;
niarHOCTUKa; mpaouyidiHux 3aXBOPIOBaHb; i BUKOPWCTaHHA i T.iH. — KNITUHHA i reHHa
- iMyHObioTexHO- i peKOMOIHAHMHUX | — CTBOPEHHSA NPO- CTOBOYPOBYIX KNli- TepanisiiT. iH.
norii; MIKpOOp2aHi3mis; 6ioTYHMX Npe- TAH i T. iH.
- biogerpagauis; - MeJunyHi bioTex- naparis;
- 6ioceHCopUKa; Hosoril; - bioTexHonorii
- po3pobKu pap- — TEXHOJOTIfA 3axucty Oygisenb
MaLEBTUYHMX Npe- | BUPOOHMLTBA 6io- | i METaneBUx KoH-
napatiB i T. iH. CeHCopiB AnA aHa- CTPYKLii;
Ni3y 3MiCTY Pi3HNX — BioTexHonorii 3a-
3'elHaHb i T. iH. XUCTY HaBKOMMLL-

HbOTO Cepeno-

BULL;

— TeXHONOTiT BUTO-

TOBJIEHHSA NPOTHPa-

KOBVIX BaKLWIH i T. iH.

Tabnuua 9

Ne [no6anbHa npo6nema Hanpsamok HayKoBux
. Po3po6kn
3/n noacTea BoChigKeHb
1 3 4

[enonynAuisa i ctapin-
HA HaceneHHs

1. HosiTHi 6ioTexHonorii gns
OXOPOHU 340POB'sA, papmaKo-
norii Ta AMNK

1.1. KnimuHHi ma monekynapHi mexHonoeii 0na MeouyuHu
ma cinbCbko20 20cnodapcmea.
1.2. TeHHOIHXeHePHi TeXHONOTT 3 BUKOPNCTaHHAM peKOoMOi-
HaAHTHYX GINKIB AN1A AiarHOCTUKM Ta NiKyBaHHSA iHGEKLiAHNX
Ta HWVX NOLIMPEHUX 3aXBOPIOBaHb.
1.3. MeTofu MoneKynApHoi fiarHOCTVKM CMafKoBKX Ta 3M0AKiC-
HUNX 3aXBOPIOBaHb.

1.4. HoBe nokoniHHA NikapCbKnx Npenapartis Ana npodinakTyi-
KW Ta NiKyBaHHA CepLieBO-CYAVHHUX, HEBPOOTIYHNX 11 iHdeK-
LliHVX 3aXBOPIOBaHb.
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1 2 3 4
1.5. CmeopeHHs cucmemu 8UsA8/1eHHA MA MOHIMOpUH2y
2eHemMUuYHoO MoOUPIKOBAHUX OP2aHi3Mie Ha PUHKY YKpAiHU.
1.6. CmeopeHHs ehekmusHoi cucmemu npomudii 6io3azpozam
PI3HOMAHIMHO20 NOX00XeHHs, a came: biobe3nexa, No8'a3aHa
371iKamu, enidemismu, nposgamu biomepopusmy
2.1. [eHemuka i cenexyis 8UCOKONPOGYKMUBHUX CislbCbKO20CNO-
0apcuKux Kyemyp i meapuH.
2.2. EkoHomiko-npasosi npobnemu 3abe3neyeHHs epekmugHo20
, Hecraua 2. BUCOKOMpOyKTBHe c;qeg;:zz/;xjcnosoeo 8UPOOHUYMBA MA pO3BUMKY CilbCbKUX
MPOAOBOTIbCTBA CITIbCbKE rocrnonapcreo 2.3. flicHa i 6e3neyHa npodykyia pOCIUHHUYMBA i MBAPUHHU-
ymea ona npodyKmie Xap4yeaHHs i NPOMUC/I080 CUPOBUHU.
2.4. Cucmemu OUCMAHYiliHO20 MOHIMOPUH2Y CMAHY rpyHmie
i nocisig cinbcoko2ocnodapcukux Kynemyp
Ta6bnuua 10
MporHo3Hi o6carm i pkepena piHaHcyBaHHA [lepXKaBHOI LiinboBOi HAYKOBO-TEXHIYHOI Nporpamu
«HaHoTexHonorii Ta HaHomaTepianu» Ha 2010 - 2014 pp.
i Y Tomy uucni 3a pokamu
Ne3/n Dxepena piHaHCyBaHHA O6car pinancysanns, y
MJTH FpH 2010 2011 2012 2013 2014
1 [epxaBHUI BlogKeT 1682,3 336,35 356,25 368,15 325,7 295,85
2 [HWi pxepena 164,8 24,85 35,75 41,6 328 29,8
Ycboro 1847,1 361,2 392,0 409,75 3585 325,65
Tabnuusa 11

Po3nogin 3a npioputeTHMMN HanpAMaMn HaHOJOCNi A KeHb KOLLTIB Ta NpoeKTiB y 2010 p. y pamkax «[lep»KaBHOi LifIbOBOi

HayKoBO-TeXHiuHoi nporpamu «HaHoTexHonorii Ta HaHomaTepianu» Ha 2010 - 2014 pp.»

Mutoma Bara pakTny- | MuToma Bara 3a pak-
. . Muroma Bara 3anna- . . L
N2 3/n OCHOBHi HanpAMU HAaHOAOCNiAKEHb o HO BUJiiNeHNX KOWTiB TUYHOIO KiNbKiCTIO
HOBaHUX KOwWTiB,% .
y 2010 p., % npoekTis y 2010 p.
1 HaHobioTtexHonorii 249 17,5 22,5
2 HaHoenekTpoHika i HaHOPOTOHiKa 21,0 - -
3 HaHomatepiann 19,5 211 14,2
4 [liarHoCT1Ka HaHOCTPYKTYpP 91 10,9 10,8
5 3abe3neyeHHA PO3BUTKY HaHOIHAYCTPIl 7,5 41 1,6
6 TexHonorii HaniBNPO-BiHUKOBKX HaHO- 65 108 159
CTPYKTYp
7 ®i3vKa HaHOCTPYKTYpP 55 17,8 18,3
8 HaHoximis 51 17,8 16,7
9 HaHobe3neka 09 - -

Y 2011 - 2012 pp. NpoAOBXYBaAOCh BUKOHAHHSI BKa-

3aHOI IporpaMu BiATIOBiAHO A0 posnopsiaxeHHs [Tpesuaii
HAH Ykpainu Bip 17.02.11 p. Ne 102 «ITpo 3aTBepAKeHHS
Ha 2011 pik mepeAiky HayKoBMX MPOEKTiB Aep’kaBHOI Li-
AbOBOI HayKOBO-TeXHiuHoi nporpamu «HaHoTexHoAorii Ta
HaHoMarepiaau» Ha 2010 — 2014 pp.» [20, 21]. Caip Bia-
3HAYMTH, L0 3araAbHUIT 0OCST KOIITIB, BUAIAEHUX Ha pe-
aaisanito mporpamu y 2011 p., 3aAMIINBCA TaKUM CaMUM,
aK iy 2010 p., T06T0 19,155 MAH IPH IIPOTY 3aIIAQHOBAHUX
356,25 MAH TpH.

TaxuM 41HOM, MOXXHA 3pOOUTH TaKi BUCHOBKML:

1. CsitoBa npodosoivya npobrema € opHiew 3 ro-
AOBHMX HEBMpILIEHNX TPOOAEM AIOACTBA, SIKa Ha [IOYATKY

154

XXI croairTss Habyaa raobaabHOro 6araToakTopHOro
xapakTepy. CbOTrOAHI, HAaIOYaTKy APYIOro AeCATHUAITTA
XXI croAirTsi, HaHomexHoA02II ma 6iomexHoA02I] cma-
10Mb yce OiAbUL pearbHUM [HCHPYMEHMOM, 32 AOTIOMOT 0K
SIKOTO AIOACTBO CIIOAIBA€THCS AOCATTH LiAell i BUpINTY
rA06aAbHI TpobAEMUL.

2. Ao cexTOpa pMHKY HaHOHPOAYKTiB «HanomeAu-
1MHa i 0ioTeXHOAOTiA» BIAHOCATBCA AiKapChKi mpemapary,
METOAM MEAVYHMX AOCAIAKEHDb i IMpuAaau AAS KAIHIYHOI
ALQrHOCTHKM, TIPOAYKTM KiHIIEBOTO CIOXMBAaHHS (TaKi, SIK
KOCMeTMYHi 3ac00M | XapuoBi AOOABKM), & TAKOX IPOAYKTH
Xap4yBaHHA i HAaIol, TPV CTBOPEHHI SIKMX 3aCTOCOBYIOTHCSA
HaHoMarepiaAn i (a00) HAHOTEXHOAOTI.
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3. 3 ypaxyBaHHAM AMHAMIKMY, 110 CKAQAYETbCH, peit-
TUHI CEKTOPIiB HAHOTEXHOAOTIYHOTO PUHKY 3a obcsramu
MPOAXKIB Ta B HAMOAVDKUMit eperekTusi y 2009 — 2014 pp.
3bepexerscs. [Tpu ubomy dpyee micye 3a memnamu 3poc-
MAHHS 04iKYEMbCs B ceKmopi «MeduyuHa i 6iomexHoro-
2ii», 10 TIepPeMiCTUTD Liell CEKTOpP 3 IepPeAOCTAHHbOI peil-
TUHI'OBOI TO3MIIil.

4. TIpobAeMy nioBULeHHS BPONAIHOCL ) CiAbCLKO-
My 20cnodapcmsi He BAACTbCA BUpIIUTU 6e3 po3pobxy,
CTBOpEHHs | BUpOOHMLTBA MeTOAAMM 0i0- i HAHOTEXHOAO-
riif TPAHCTeHHUX BUCOKOIPOAYKTUBHUX POCAMH, 1[0 OYAYTH
criiikumu A0 BipycHoi indexuii. Kpim Toro, HaHobioTex-
HOAOTii AO3BOASITH 3MIHUTM TEXHIKY 00pOOKM 3eMeAb 3a
PaXYHOK BMKOPMCTaHHS HAaHOCEHCOPIB, HAaHONECTULMAIB i
CUCTEMU AELIEHTPAAI30BAaHOTO OUMILEHHS BOAM, 3pOOASTH
MO>XAMBUM AIKYBaHHS DOCAVMH Ha T€HHOMY PiBHi, AO3BO-
AATb CTBOPUTY BUCOKOBPOJKAITHI COPTHL.

5. Y pocaunHuymsi 3aCTOCYBaHHs HAHOTIOPOLIKIB, CY-
MillleHMX 3 QHTMOAKTepiaAbHUMY KOMIIOHEHTaMy, 3a0e3Ie-
YUTD MABUIIEHHS CTIIKOCTi AO HECTIPUATAUBUX MOTOAHUX
YMOB i TpU3BeAe AO ABOXKPAaTHOIO MiABMILEHHS BPOXKail-
HOCT] 0ararbox IpOAOBOABYYX KYABTYD. LleoaiTHi MaTepiaau
MOXYTb YCIIIIIHO 3aCTOCOBYBATHUCD ¥ CKAAAL AOOPUB AASL 32-
0Oe3neyeHHs 0iAbII TOAOBXKEHOT Ail. MOXyTb OyTH 0AepykaHi
HOBI TUIIV HAHOTEXHOAOT{YHMX IperapaTiB AAsL 60pOTHOM
3 ¢diromaroreHHnMM OAKTEpisIMM HA OCHOBI BUKOPMCTAHHS
HOBUX MiKpoopraHiamiB. HaH00i0TeXHOAOTiI MOXYTb TaKOX
YCHILIHO 32CTOCOBYBATHCh AASI OITUYHOTIO pO3LIN(PYBaHHS
01AKOBO-AiMiAHO-BiTaMiHHO-XAOPO(IABHOTO KOMIIAEKCY B
POCAVIHHULITBI, @ TAKOXX AASL 3HVDKEHH:I IUKIAAMBOTO BIIAUBY
ABTOTPAKTOPHOTO MapKy Ha MPMPOAHE CepEAOBHLIIE.

6. Y mapunHuymsi HAHOOIOTEXHOAOTII MOXXYTb BUKO-
PUCTOBYBATUCH AASL CTBOPEHHSI Oi0CYMICHUX MaTepiaAis, me-
pebYyAOBH i pO30YAOBM TKaHVH, CTBOPEHHS IITYYHVIX TKAHVH,
1110 He BIATOPTa0ThCs OPraHi3MOM, i CEHCOPIB (MOAEKYASIPHO-
KAiTHHHa opraHisariis). HaHoA00aBKYM 3HAXOAATB LIMPOKeE 3a-
CTOCYBaHHS Y BUPOOHMLITBI KOPMIB, A€ 3a0€31euyI0Th MABY-
IjeHHs1 IPOAYKTMBHOCTI TBapuH B 1,5 — 3 pasy, a TaKoX CIpu-
10Th iX onopy iHdeKLiHUM XBopoOaM i cTpecam.

7. AocaipxeHHSI B raaysi GiomaHomexHoAo2il, 30-
KpeMa 3i CIpsIMOBaHOTO OIAKOBOTO CHHTE3Y, OYAYTb BUKO-
PUCTaHI AAST: OAEP)KAHHS TIENTHAIB 13 OXKaHMMM IMyHOTeH-
HVMU BAAQCTMBOCTSIMYU; CTBOPEHHS BEKTOPHUX CHUCTEM AAS
KAOHYBaHHs IMYHOAOTIYHO 3HAuywmx OiAKiB 30yAHUKIB
0Cc00AMBO Hebe3meuHNX XBOPOO TBAPKH; PO3POOKM BAKLMH
HOBOT'O TTOKOAIHHS, IJ0 MalOTh BUCOKY aKTMBHICTb i 0e3-
MIeYHICTh; OAEP)KaHHS HAHOYACTOK IeHHO-iH)KeHepHUX IPo-
TeiHiB; po3po0KM 6ioTHIIB i TecT-cucteM AAs GioaoriyHoro
CKPMHIHI'Y, IMYHOAOTIYHOTO MOHITOPMHI'Y i IPOTHO3YBaHH:
HebesmeyHyX | eKOHOMIYHO 3Hauymmx iHdekuiitHMx 3a-
XBOPIOBaHb TBAPMUH; BIIPOBAAXEHHS MEMOPaHHUX CUCTEM
OUMIIEHHS, & TAKOX OIOLMAHMX IMOKPUTTIB i MaTepiaAiB Ha
OCHOBI CpiOAQ 3 METOO CIIPUSATY CIIPOLIEHHIO i [TiABUIEHHIO
PiBHSI yTPUMaHHS CIABCBKOIOCIIOAQPCHKUX TBapyH, 3a0e3-
MeYeHHI0 iX SIKICHOK MUTHOK BOAOI; PO3POOKM HAHODi0-
TEXHOAOTIYHMX METOAIB BUABAEHHSA MapKepiB, 3LIMAEHUX
i3 roCroAapChKO-LiHHUMM O3HaKaMy, BipyCHMMU, OaKTe-
piaAbHMMU | MapasUTapHUMM 3aXBOPIOBAHHAMMU pub Ta ix
MOXKAMBE 3aCTOCYBaHHS Y IIPAKTUL POOBOACTBA.
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8. Peanisauiist Aep>kaBHUX porpam y cepi HAHOTEXHO-
AOTil1 AO3BOAVMAQ BUBHAYUTY iHIMEACKINYAAbHULL NOMEHYiAN
YKPAIHCOKUX YHeHUX Y PO3BUTKY HAHOOIOTEXHOAOTTUHIX AO-
CAiAKeHD Ta TOTEHLIIAAbHI MOYKAMBOCTI iX KoMepLiiaAizauii.

9. Ha HaitBuIjOMy Aep>kaBHOMY piBHi B YKpaiHi pos-
BUTKOBI AOCAiAXeHD 1 po3po6oK y cdepi Hato- i bioTexHo-
AOTII SIK AO KAFOYOBUX (PaKmopiB y HATIOAIDKIOMY MaitoyT-
HbOMY He IIPMAIASIOTH BiATIOBiaHOI yBaru. I1po 1ie cBipguuTh
AMHaMiKa (iHAHCYBaHHs MPOrpam 3 PO3BUTKY HAHOTEXHO-
Aoriit. BusHaueHHs MpiopUTeTiB HAHOTEXHOAOTIYHMX AOCAI-
AXeHb HOCUTb 0e3CUCTEMHMIT XapakTep, cAab0 nosa3aHe 3
BUPIUEHHAM 2A00aAbHUX | cneyudiyHux npobiem Ykpainu
(y Tomy 4mcAl mpoAOBOABYOI MpoOAeMH), He BIATIOBIAQE
npiopuTeTaM OIAXKETHOTO iHaHCYBaHHS.

10. KomriaekcHa mporpama (yHAQMEHTAABHIX AOCAi-
AxeHb «DYHAAMEHTaAbHI TPOOAEMU HAHOCTPYKTYPHUX CH-
CTeM, HaHOMaTepiaAiB, HaHOTexHoAorii» Ha 2010 — 2014 pp.
i AepkaBHa LiiAbOBa HayKOBO-TeXHiuHa mporpama «Hano-
TeXHOAOrii Ta HaHOMaTepiaau» Ha 2010 — 2014 pp. He ma-
10Mb 3424\bHOHARIOHAALHO20 XApaAKmepy, He BUPiULYIomb
3aBOaHHA NO0OAAMU CmpamezivHe BIOCMABAHHS YKpaiHu
y cdepi HAHOTEXHOAOT1i1 Ta BIAHOBAEHHS TAPUTETHOTO CTa-
HOBHIIIA 3 PO3BUHEHMMY KpaiHamu, cAab0 BIIAMBA€E Ha BU-
pillleHHsT IPOAOBOABYOI TIPOOAEMIL.

11. HeobxipHa pospo6Oka Crpamezii po3sBumky HaHo-
mexHoA02ili B8 YKpaiHi y BIATOBIAHOCTI AO TAOOAABHUX IPO-
0AeM AIOACTBA, CTBOpeHHsT HayionaavHoi npoepamu pos-
BUMKY HAHOMEXHOA02iLL i OiomexHoA02(ll B YkpaiHi, B sKiil
OYAyTb YB'si3aHi YiTKi IPIOPUTETH HAYKOBUX AOCAIAXKEHD,
3abesmeveHHs diHaHCyBaHHAM (32 eTamamm pobiT), opra-
Hi3alliliHa MATPUMKA Aep>KaBY, MeXaHi3MI BIIPOBAaAXKEHHS
Y TAINPUEMHMLBKUIL CEKTOP, KPUTEPIil pe3yAbTaTMBHOCTI
3aXOAIB i MiA3BITHICTb BIAIIOBIAQABHUX BUKOHABLIB II€peA
ypsiaoMm (3a OropxeTHe iHaHCYBAaHHS) Ta MIATIPUEMLIIMY
(3a m03a0I0AXKETHI KOIITH). [
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