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Karowuosi caosa: cmanuii pozeumok, 6iomexnonoeis, 6iopiznomanimms, bionpenapamu Komn-
AekcHoi 0ii, nepepobka 8ioxodia.

CyvacHuli cTaH eKocHCcTeM Ha 3eMJIi fie-
nasi 6iJibllie HelOKOITh JIIOJACTBO 1 CTABUTH
nepezi HUM MUTaHHS 1110/10 3arPO3U He TiJIbKU
koMdopTHOMY (DYHKITIOHYBAaHHIO, ajie i1 BU-
sKUBaHHIO Giocdepu 3arajioM Ta il cTasoro
pO3BUTKY. Briepiire Tepmin «cranuii po3Bu-
TOK» GyJ10 BKUTO B onoBiai «Hare crisibHe
maiibytae» (Report of the World Commission
on Environment and Development: Our Com-
mon Future), Burosomnieniit y 1987 p. Bce-
cBiTHBOIO KoMicielo OOH 3 HaBKOJIUITHBOTO
CepeIoBUIIA 1 PO3BUTKY ITi/[l KEPIBHUI[TBOM
Ipy Xapaem bpyntaanz [1]. llum tepminom
Mo3HAYAIACS TaKa MOJIETb PO3BUTKY CYCIIiJIb-
CTBA, 32 YMOB $IKOi 3a/I0BOJIEHHS KMUTTEBUX
noTpebd HUHINTHBOTO MOKOJIIHHS JIFOAeH 10-
CATAETHCS HE BHACJIJIOK 11030aBJIeHHS 1€l
MOKJIMBOCTI MalOyTHIX ITOKOJIiHb.

Huninrae po3yMiHHS «CTaJIOTO PO3BUT-
Ky» nepeznbadae 1mpoiec eKOHOMIYHKX 1 co-
MiaJIbHUX 3MiH, CIIPAMOBAHUX Ha Te, 100
EKCILTyaTallist IPUPOJAHUX PECYPCiB, HATIPSIMH
IHBECTUIIIH, Opi€HTAIlid HAYKOBO-TEXHIYHOTO
POBBUTKY Ta IHCTUTYIiiHI 3MiHKM Oyin y3ro-
JUKEeHI MisK co6010 1 3MIIIHIOBaIN HIHIIIHII 1
MaiGyTHIl CBIT. 32 TAKOTO PO3BUTKY CYCITiIb-
CTBa MOKPAIILYIOTbCS YMOBU SKUTTS JIIOJIUHH,
a 11 BIJTMB Ha HAaBKOJIUIITHE TTPUPOJIHE CEPeo-
BUIIE 3AJUIIAETHCS B MEXKAX TOCIONAPCHKO]
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eMHocTi 6iocdepu, 10 He CIPUYHHSIE PYil-
Hallii NpupoHOT OCHOBU (DYHKITIOHYBAHHS
JIIOZICTBA.

Konmemntiist ctasoro ekosoro-cotiaabHO-
€KOHOMIYHOTO PO3BUTKY MOE/IHAJIA TPU TOJIOB-
Hi KOMIIOHEHTH: €KOHOMIYHY, IIPUPOL00XO-
POHHY 1 coIliasibHy. ¥ TPUPOAOOXOPOHHOMY
ACIIEKTI CTaJMi PO3BUTOK Ma€ 3abe3leunTn
IiJTiCHICTh TPUPOJHUX €KOCHCTEM, iX JKUT-
TE3/aTHICTD, Bijl 4OTO 3a/I€KNUTH r10OaJbHa
crabinabHicTh yciel biochepu. OcobauBoro
3HaUCHHsT HaOyBa€ 3/IATHICTh TAKUX CHCTEM
CaMOOHOBJIIOBATHUCS M aflanTyBaTUCS 10 Pi3-
HOMAaHITHUX 3MiH, 3aMiCTb /leTpajiailii Ta BTpa-
TH GiOJIOTIYHOTO Pi3HOMAHITTS.

VsarajbHeHHs 1€l KoHIerii 6y1o 3/iii-
cHeHO Ha BcecBiTHIX camiTax OOH 3a yuacTtio
nonaz 180 kpaiH cBiTy, GaraTh0X MizKHAPOLHUX
opranizariii Ta mpoBigHUX yuyeHux y 1992 p.
(Pio-ne-’Kaneiipo) ta y 2002 p. (Moranuec-
6ypr). Iornubiennsa imel crasoro pos3Bu-
TKYy BigOyJocst y pamrax 70-i TenepasbHoi
Acambiei OOH y 2015 p. (Hoio-Mopk), ko
GyJia mpuiiHsTa HOBa TI0OATbHA MporpaMa 3
JikBigarii GigHoCTi Ta 3abe3MeUeHHs CTAJIO-
ro MailGyTHBOTO, a came chopmyiboBano 17
Hosux 1iseit (Goals to Transform Our World)
i 169 saBganb, aKki HEOOXIAHO BUKOHATH 10
2030 p. [2].

Vkpaina B3sana Ha cebe 3000B’ga3anHs
NI0/I0 BUKOHAHHS 3aB/laHb, TPUWHATUX Y
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Pio-ne-/Kanetipo (1992 p.). Byno okpecnerno
HaIPpIMU JiSIIBHOCTI, 30KpeMa y CiIbChKO-
rOCIIOAPChKIil MOMTUIII YKpaiHu, CIpsIMO-
BaHi Ha 3a106iTaHHS OIYCTEFOBAHHIO 3eMeJIb,
3MEHIIEHHIO JaHahTHOTO 1 610I0TIYHOTO
pisHOMaHITTS; PO3pOOIEHO peKoMeHaalii 3
YIOCKOHAJIEHHST MeXaHi3MiB BITPOBA/KEHHS
MOJIOKEHD CTAJIOTO PO3BUTKY B arpapHy ra-
ay3pb [3]. Ha sxaimb, 1i 3aBmganas Oyjan Bu-
KOHaHi He TTOBHOIO Mipoto. Hapasi B Ykpaini
MIPOBOUTHCST POOOTA B HATIPSIMI JIOCSITHEHHST
IiJIEW CTAJIOTO PO3BUTKY Yy CBITJIi HOBOI IJIO-
GaspHol mporpamu Ha 2016—2030 pp. Tak, Ha
HaIliOHATTBbHOMY piBHI YKpaiHa 3/1ilicCHIOBaTH-
Me HOBI IIpOrpaMH i IPOEKTH, sIKi 3abe3medarh
MaKPOEKOHOMIUHY CTaOlIbHICTD, €KOJOTTYHUIA
GajlaHC Ta COliajibHy 3TypToBaHicTh. ByJio
npuitasto «CTpareriio cTajoro po3BUTKY
«Ykpaina-2020», mo nepegbdayac ii peaJi-
3aIlif0 32 BEKTOPAMU PO3BUTKY — O€3MeKH,
Bi/IIOBiIaTbHOCTI 1 TOpAOCTI [4]. BinmosigHo
110 11h0T0, /IOpOsKHS KapTa Ta IepIioyeprosi
npiopureru peasizaiii Ctpaterii mepembaua-
I0Th: IIPOrpamy 30epeKeHHs HaBKOJIUIIHbOIO
MIPUPOHOTO CEPeIOBUTIIA; PehOPMY CiTbCKO-
rO TOCIO/IAPCTBA Ta pI/I6aJII>CTBa‘ pedopmy
CHCTEMI OXOPOHH 3/10POB 'a; pehopmy y C(bepl
GEe3MEeYHOCTI Ta IKOCTI XapuOBUX MTPOLYKTIB.
Blemaany poutb y JIOCSATHEHHI BKa3aHUX
leOpI/ITeTlB BiIiTPAIOTh Cy4acHi HAYKOEMHI
iX0/H, Y T.4. Gi0TEXHOJIOT.

CBiTOBUI JIOCBIJ CBiUNTD, 110 610TEXHO-
JIOTil 117151 3a0e31edeHHs CTaJI0r0 PO3BUTKY Ta
30epEsKEHHST JIOBKIJIJIS CTOCYIOThCST GaraThoX
HAIPSIMIB JIiSITLHOCTI JIIO/ICTBA. 30KPeMa, aK-
TUBHO PO3BUBAIOTHCSI €KOJIOTIUHI TEXHOJIO-
rii (Enviro Tech), seseni texuosorii (Green
Tech), TexHosoTii OUUIIEHHS CePeOBUIIA
(Clean Tech), mopcbki i Bogui Texnosmorii
(Blue biotechnology), cinbebkorocnogapebki
texuosorii (Agri Tech, Green biotechnology),
meanuni 6iorexnosorii (Red biotechnology),
npomucyiosi 6iorexHosorii (White biotech-
nology) [5]. Baskausi cydacHi eKOJOTid4HO
CIIPAMOBaHI 610TEXHOJIOTII KepYIOThCS TaKuU-
MU HarpsMaMu: po3poOKa i BUKOPUCTAHHS
GionecTUuIUIiB; PO3pPOOKa i BUKOPUCTAHHS
6iogo6puB; yTUIizaLisa Biaxoais; 6iosoriyHa
TpancdopmMmallis i 6iopemesialist; po3pobka
i BUKopucrants 6iocyOCcTpariB y IPOMHUCIIO-

BOCTI; BUKOpUCTaHHS OioceHcopis; Giomaca,
GioeHepreTnKa, 6HioounieHHst; GiOBUIYTOBY-
BaHHA 1 6i0BUIOOYTOK KOPUCHUX KOIAJIMH,
6G10TEeXHOJIOTI /I BUBYEHHS T'€HETUYHOrO
pisHOMaHiTTS [5].

3ayBaxKNMO, 1110 Hapasi BiZIOMOCTI PO BiT-
Yu3HAHI GIOTEXHOJIOrYHI PO3POOKU € PO3-
pi3HEHUMHU 1 HEYTOPSIKOBAaHUMU Y CBITJIi BU-
KOHAHHSI HOBUX 3aB/[aHb CTAJIOTO PO3BUTKY.
Tomy MeToio Hamol poboTH OYJI0 Ha TIPUKJIAIL
pospobok TneTutyTy Mikpobiostorii i Bipyco-
goril im. JI.K. 3abonornoro HAH Vkpainu
(IMB HAH VYkpaiun) cucrematusyBatu 6io-
TEXHOJIOTIl B TaTy34X XapuyBaHHS, OXOPOHU
HaBKOJIMITHBOTO MPUPOHOTO CEPEJOBUIINA,
CIJTBCHKOTO TOCIIOZIAPCTBA, IO BiAMOBITAIOTH
LiJIIM HOBOI TJI06AIBHOI TIPOrPaMu CTaJIOTO
MaiibyTHBOTO.

MATEPIAIA TA METOAU JOCIIIKEHD

Pobota 6asyeTbest Ha GaraTopiBHEBII KOH-
IIeTIi MeTOM0JO0Til HAyKOBOTO TTi3HAHHS 3
BUKOPUCTAHHAM JAUCIUTIIIIHAPHOTO 1 MiXKAMC-
IUTIIIHAPHOTO CUCTEMHUX TTiIXO/IB.

PE3YJIBTATH TA IX OBTOBOPEHHS

Anajti3 HaAyKOEMHUX TIPaIlb CBi/[YUTD, 110
B YKpaiHi icHyioTh 6i0TeXHOJIOTIUHI po3po0-
KW, SIKi BiATIOBiZAIOTh MPUHHSITUM CBiTOBOIO
CITIBHOTOIO IIJIIM CTAJIOTO PO3BUTKY. Tak,
BasKJIMBOIO € 11iib Ne 2 ryobasibHOI mporpa-
MU, 10 Mepeadadae pos3B’sa3aHHs podaeMu
TOJIOMLY, IOCSTHEHHSI TIPOZOBOJIBYOT Oe3IeKH,
MOJIITNIIIEHHST XapuyBaHH4 1 CIPUSHHS CTa-
JIOMY PO3BUTKY CiTbCHKOTO TOCITOZIAPCTBA.
[Tosinmienss XxapyyBaHHS € OJHNUM 3 Hali-
BaKJIMBIIINX YUHHUKIB, BiJl SKOTO 3aJI€KUTD
310poB’st HacesmeHHsa. OcTaHHIMU pOKaM# B
HaIii KpaiHi i 3a KOPIOHOM 3HAYHOTO TIOITH-
peHHs HaOyBalOTh MPOAYKTH (DYHKI[IOHAIb-
HOTO TIPU3HAYEHHS, OTPUMaHi 3 TTPUPOTHUX
IHIrpesienTIB, SIKi MiCTATH GIOJOITYHO AKTUBHI
PEYOBUHU, CIIPUSIOTH TPO(IIAKTUIN 3aXBO-
PIOBaHb, IPOIOBXKEHHIO KUTTSI, TABUIIEHHIO
npane3/aTHocTi. BUKopucTaHHS MOJIOKA SIK
OCHOBU TIPOJIYKTIB (DYHKITIOHAJBHOTO TIPU-
3HaueHHsT 00YMOBJIEHO OaraTOKOMITOHEHTHiC-
TIO HOT0 CKJIQLy, MOKJIUBICTIO MoudiKalrii
MOJIOUHOKUCJIUMU MiKPOOPraHi3MaMHu 3 TIPO-
GIOTMYHUMM BJIACTHBOCTIMU. 3aBISKHU CIILJIb-
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Hiit po6ori Haykosiiis IMB HAH VYkpaiuu,
InctuTyTy npogoBoapunx pecypcis HAAH,
Incruryry reponrosnorii HAMH Ykpaiau y
1984 p. GyJ10 po3p0oOAEHO TEXHOJIOTIIO BUPOD-
HUIITBA KUCIOMOJIOUHOTO MTPOAYKTY [eposakt
i3 3aCTOCYBAHHSM CIIEIiATbHOTO GAKTEPiaib-
HOTO KOHIIEHTPATy Ha OCHOBi TpaauIlifHUX
MOJIOYHOKUCIMX OaKTePiil, XapaKTePHUX JIJIsI
Xap4yoBUX IPOAYKTIB A0BrokuTesis AGxasii.
Tpusani kiainiysi BunpobOysanus lepojakry
y BITUM3HSIHUX Ta 3aKOPAOHHUX J1abopaTo-
pigx ZoBeJsy, IO CUCTeMAaTUYHe BXKUBAHHS
MPOAYKTY TMO3UTUBHO BILIMBAE HA KHUINKO-
BY MiKpo(dI0py, Ma€ BUpaKeHY JIiI0 100
3MEHIIEeHHS PiBHS 3araJbHOr0 XOJIeCTEPUHY
Ta JgimaiB y kposi. Hapasi [epomaxT Bumyc-
kaeTbes mianpuemctsoM [TAT Arorunckumii
MAacJI03aBO/l, 1110 BXOUTD /10 TPYIIN KOMIIaHii
«Mousounnit AnbsHC».

HuHi 3HauHa yBara npujiisieThest 6io-
TEXHOJIOTIYHUM PO3POOKaM, AKi CHPUSIOTH
CTAJIOMY PO3BUTKY CiJTbCHKOTO TOCIIOIAPCTA,
30KpeMa rajy3sgM POCIUHHUIITBA 1 TBAPUH-
nunrBa. s tBapunnuntea 8 IMB HAH
Vkpaiuu po3pobJieHo Gionpenaparti Ha OCHOBI
criopoyTBOptoBasbHUX Oaktepiit (Exgocto-
put, Cybain) i MOJIOYHOKUCAUX GaKTepiii
(JlaktuH, bosimaxt, JlakTocan), gaki npu-
THIYYIOTh TTATOT€HHI Ta YMOBHO TaTOT€HHI
MiKpPOOPTaHi3M1, HATOMHICTh CTUMYJIIOIOTD
PO3BUTOK TIPE/ICTABHUKIB HOPMAJIBHOI MiKPO-
(bropu, moKpanIyoTh 3aCBOIOBAHICTH KOPMIB,
BUSABJIAIOTH IMyHOMO/IYJTIOIOUY [Ii0, CIIPUSIOTDH
HAPOIIYBaHHIO Macy TBAPUH Ta 30epekeHHI0
iX TIOrOJIiB’.

basytounch Ha imboKkux GpyHIaMeHTab-
HUX JIOCT/PKEHHSIX MOJIEKYISIPHO-TEHETUIHUX
i 6ioXIMIiUHIX MeXaHi3MiB MiKPOOHO-POCIIMH-
HUX B3a€MO/Iii1, po3poOJIeHO HAYKOBI 3acaju
BUKOPHCTAHHS OI0CHHTETUYHOTO TIOTEHITiaIy
I'PYHTOBUX MiKPOOPTaHi3MiB Ta CTBOpPEHHS
Ha iX OCHOBI TIpernapariB (PiToCTUMYJIIOI0YOI,
aHTHUTNApa3uTapHOI Ta ajanToreHHoi aii [6].
bioTexnonoriuHNMEU TPOAYKTAMU IS POC-
JIMHHUIITBA € €KOJIONYHO Ge3IeyHi pernaparu
Ha OCHOBI JKUBUX KYJIBTYP MiKPOOPTaHI3MiB Ta
iX MeTabOJITIB, SIKi CTUMYJTIOIOTH PIiCT 1 pO3BU-
TOK POCJINH, TIOKPAIIYIOTh a30THE i hocopHe
JKUBJIEHHST, TPUTHIUYIOTH (piTOTaToreHHi op-
ra”i3Mu, MMiABUIYIOTh PE3UCTEHTHICTh pocC-

JIUH 10 6I0THYHUX Ta ablOTHYHUX CTPECIB.
Bxasani BsIacTMBOCTI € XapaKTepPHUMU 1151
npemapatis Asorpan, Asorobakreput, Exo-
pus, ExodochopuH; iHOKYISHTIB KOMOIHO-
BaHoI il /1 6000BUX KyasTyp — EXOBiTA,
Pu3006iH; npenapaTiB 6i0JI0TIYHOIO 3aXKUCTY
pocauH Bif ditomatorenis — laymenn, Mi-
Tog0KTOp, DiTOCYOTHII, a TAKOXK JJIsI TIpe-
[apariB BiJl IIKIVIMBUX KOMax i HeMaros —
Aseprom, Dirtosit, Biorap. Pospobieni mi-
KpOOHI TpemapaTt MalTh HAraTOBEKTOPHY
10 1 € epeKTUBHUMU 111/l YaC BUPOIILYBaHHS
3ePHOBUX, TEXHIYHUX, OBOYEBUX, CA/I0BO-TIap-
KOBUX KYJBTYP.

Yracmiiok 3actocyBanHst 6iompenapariB
CTUMYJIIOETBCS PICT POCJNH, BU/IIJIEHHS KO-
PEHEBUX €KCYATIB, IO MO3UTUBHO BILINBAE
Ha arpoHOMIYHO KOPUCHI TPYHTOBI MiKpOOp-
raHi3Mu, cripusie 30epesKeHHIO 1 T IBUIIEeHHIO
POJIIOYOCTI ITPYHTY, aKTUBI3Y€E 1OT0 CyIIpeciio
CTOCOBHO (iTonareHiB. BaskjmBuM aciiekToM
3acTOCYBaHHs OiompenapariB € 3MEHIIECH-
Hg ab0 MTOBHA BiAMOBA Bif MECTUIUIIB, AKI
3a6PYAHIOOTb JOBKIJIS i TPOAYKTH Xapuy-
BaHHS [7].

THITIIM CTpaTETiYHNM HATTPSIMOM OIOTEXHO-
Jiorii 1 3eM1epo0CTBa € CTBOPEHHS CTIHKIX
COPTIB CiThCHKOTOCTIOIAPCHKUX POCJUH TS
XOM CEJIEKIITHOTO 1000py B YMOBAX in vitro
HAOIIbII PE3UCTEHTHHX 10 MATOTEHHUX Ta
Mapa3uTUIHUX OPTaHi3MiB JIiHIH KIITHH poC-
s, OCTaHHIME POKAMU Y CBITOBIiT 6i0TEXHO-
JIOTIYHIN MPAKTHIL IMUPOKO 3aCTOCOBYETHCS
cydacHa texnoJsioris PHK-inTepdepentii,
stka 6asy€eThest a0 Ha BUKOPUCTAHHI METOJIIB
reHeTUYHOI iH)KeHePii (KOHCTPYIOBAHHS aHTH-
CEHCOBUX /IO TE€HIB IIATOTEHIB Ta MIKIHUKIB
dsPHK Bekropis), abo Ha 3actocyBanHi hi-
TOrOPMOHIB Ta iHIINX GIOJIOTIYHO AKTUBHUX
pedoBwH st iHAYKIIT iporiecy PHK-inTep-
(hepentii y kaiTuHAX POCAUH. 3aBASKHU 1TUM
TEXHOJIOTISAM PO3POOJIEHO CTpaTerii KOHTPOJIIO
PO3TOBCIOKEHHST (HITOMATOTeHHNX OpTaHi3-
MiB (HEMaTO/1) IJISTXOM TOCTTPAHCALIIITHOTO
caistencunry reniB (PTGS) 3 Bukopucran-
HSIM IPUPOJIHUX PETYISATOPIB POCTY, MO Mic-
TSITHCS Y MeTaOOJITHUX Mperaparax ABEPKOM,
Dirosir i Biosap, crBopeHuX Ha OCHOBI IIpO-
JIYKTiB JKUTTEMISIIBHOCTI TPYHTOBUX CTpeT-
TomiteTis [8].
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B Ykpaini Gionpenaparu s pOCAUHHUI-
[TBa KOPUCTYIOTHCS JeJajii OLIbIINM IIOTIH-
TOM cepejl BUPOOHUKIB, OCKiNbKH € HabaraTo
JENIeBIIUMHY 3a arpoximMikaru, He 3a0pyi-
HIOIOTH JIOBKUIJISI i MatOTh GAraTOBEKTOPHUIA
MO3UTUBHUI BILIMB HA POCJUHU. 3aCTOCY-
BaHHsI €KOJIOTIUHO Oe3meuHnx Gionpenaparis
KOMIIJIEKCHOI J1ii 1a€ MOSKJIMBICTD MTOKPAIN-
TH AKICTb HpOZ[yKL[ll POCIMHHUITBA, 1O He
MIiCTUTh HITPATiB i 3aJUIIKIB TMECTUIII/IIB,
3MEHINMUTH TIECTUIIM/IHE HABAHTAXKEHHS Ha
arpoeKkocucTeMH, cTadimisyBaru ix GyHKIio-
HYBaHHSI.

Jlis 3aXUCTy 1 BiIHOBJIEHHSI €KOCHUCTEM
CYIII i CIIPUSTHHS X pallioHaIbHOMY BUKOPUC-
TAaHHIO BAKJIUBUM € TIPU3YTTMHEHHS TIPOTIECY
BTpaTu GiopisHomanirts. Iiib cramoro pos-
Butky Ne 135 zeksapye, 1o Mikpoopraxiamu
i 6esxpebeTHi BiirpaioTh KJIIOYOBY POJb Y
IiSIBHOCTI ekocucTeM. Take TBepIKeHHS €
IJIKOM OGIPYHTOBAHUM, OCKIJIBKYM MIiKPOOP-
raHi3MU € OCHOBHUME OioareHTaMu Kpyro-
0biry enemenTiB y Giocdepi, 6epyTb ydacTb
y TaKUX KUTTEBO BAXKJIMBUX IIPOIECAX, K
(ikcartist MosiekyJisipHOTO a30Ty, TpaHcdop-
Mallisi OCHOBHUX OIOTEHHUX eJIeMeHTIB, (hop-
MYyBaHHS 1 TATPUMAHHS POIOYOCTI IPYHTIB,
YTBOPEHHST MiKPOOHO-POCIUHHUX CHCTEM,
Giojerpaaiisi TOKCUYHUX CIOJYK. 3HaUHe
Pi3HOMaHITTS MIKPOOpraHisMiB 3abe3ieuye
cTabGiabHICTh (DYHKIIOHYBAHHS €KOCUCTEM.
Cutifi TaKoK 3ayBaKUTH, 1110 MiKPOOPTaHi3MHU
IPYHTY 1 BOJIOMM € HEBUYEPITHUM JIZKEPEJIOM
TSI TIOTIYKY TIPOJIYTIEHTIB TIPOMUCJIOBO BaK-
JIMBUX MeTa00TiTiB. BUKOPUCTAHHS Cy9IacHUX
MOJIEKYJISIPHO-010JI0rYHIX METO/IB € Hali-
6ipir iHOOPMATHBHUM 1 MEPCIIEKTUBHUM
IUTSE TOCJIJIKEHHST 1 MOHITOPUHTY 6i0pi3HO-
MaHiTTss MiKpOOHUX YrpyIloBaHb i BU3HA-
YeHHS BIJIIOBIZHNX 3aX0/iB /I iioro 36epe-
skenns [9].

3riIHO 3 HOBUMHU TJIOOAJIBHUMU 11JISIMU
y peajizalii 3a0e31e4eHHs Iepexoay 10 pa-
LIOHAJIBHUX MOZEJIel CIIOKUBAaHHS 1 BUPOO-
HutTBa (1iae Ne 12), BaKJIMBOro 3HAYEHHS
HabyBa€ eKOJIOTIYHO pallioHabHe BUKOPHUC-
TaHHS XIMIYHUX PEYOBMH, MiHiMi3allis iX He-
raTUBHOTO BIUIUBY Ha 3/[0POB’S JIOAUHU Ta
HABKOJIMIIIHE TIPUPO/IHE cepenoBuiie. [cToT-
HUM JIKEPETIOM 3a0pyIHEHHS TPYHTIB 1 BO-

JOUM € 3ac00M XIMIYHOTO 3aXUCTY POCJIUH
BiJ| 30yZIHUKIB 3aXBOPIOBaHb, MKIAHUKIB Ta
Oyp’auis. [lecTUnUAM € TOKCHYHUMK PEYO-
BUHAMU, SIKi, OKPIM CBOEI TIPSIMOI i1 Ha TITKi/I-
JIUBI OpraHi3aMM, HETaTUBHO BIJINBAIOTH Ha
HEIIboBl 06’ €KTH, BUSBJILAIOTh MyTareHHy,
KaHIIEPOTeHHY, TePATOTEHHY i aJlepPreHHy aK-
TUBHICTD, TOMY ITUTaHHSA iX Tpanchopmartii i
Giogerpazallii B arpoeKocucTeMax Ha ChOrO/IHI
€ nosoui akryanbaum [10]. OcobuBy 3arpo-
3y CTAHOBJISATD MECTUIU/IH, TII0 HAJTEKATH /10
CTIKUX OpraHiuHux 3a0pyAHIOBaYiB, 3a60pO-
HEHUX 10 BUKOpUCTaHHS CTOKTOJbMCHKOTO
KOHBEHIII€I0. Y MPUPOJIHUX YMOBaX BOHU
MAJIO ITi/JIAI0ThCST PO3IIAJLY, TOMY IT€PCIIEKTHB-
HUM HaIlPSIMOM €KOGIOJIOTIYHIX TEXHOJIOTTi
€ po3pobKa OCHOB peMeziallii 3a0pyaHeHUX
I'PYHTIB 3 BUKOPUCTAHHAM MOTEHITIATy MiKpO-
OPTaHi3MiB, 3/IaTHUX 3[INCHIOBATU JAECTPYK-
M0 IIUX HeOE3MEUHNX TOKCHUHUX CIOMYK. Y
IMB HAH Vkpainu po3pobeHo mpenapar
biopem Ha ocHOBIi acorialiii Mikpooprasis-
MiB-/IeCTPYKTOPIB XJIOPBMiCHUX cyOcTpariB
apomarunynoi npupoau [11]. Ilpenapat npu-
3HAYEHO [ peMeiallii TpyHTiB, 3a0pyaHe-
HUX XJIOPOPTaHIYHUMU TTeCTUIINIaMU, 1 MOJKe
6yTI/I e(beKTI/IBHI/IM y BUKOPUCTaHHHI 17151 610~
JIOTiYHOI Jlerpajarii 3a0py/HEeHb Ha TEPUTO-
pigx, TPUJIETIAUX JI0 MiIPUEMCTB XiMIYHOT
IPOMMCJIOBOCTI, 1 611 CKIA/iB HEKOH UILIii-
HUX XiMiKaTiB.

3HauHi eKOHOMIYHI 30UTKM i OpYIIeH-
HSI €KOJIOTIYHOI PiBHOBAru CIPUYHHSIOTH
aBapiifHi po3snBu HabTH i HabTOMPOIYK-
TiB. CaMOOUMINEHHS eKOCUCTEM Bifl TAKUX
3a0pyaHeHb BigOyBaeThCs AysKe IOBLIBHO,
TOMY TIEPCTIEKTUBHUMM I/ iX JIKBi/1a1lii BBa-
sKaloTh Oiosioriuni Metomu. Ipenapar Exo-
JlaH-M NpusHAYeHo /11 OYUILeHHs 3a0pyHe-
HUX BYTJIEBOAHSIMU HAhTU TPYHTIB 1 BOAN Ta
JIKBiIaIii HACTIKIB PO3JIUBIB cupoi HahTH
i HapTONPOAYKTIB HA TBEPAUX TTOBEPXHIX
(acdannr, Geton Too). IIpenapar BKiIoYae
6esreuni, iMMo0iIi30BaHi Ha HaBTOIOIIN-
HaJIbHOMY COPOEHTI IPUPOAHI AKTHBHI IITaMU
BYTJICBOJIHEOKHUCHIOBAJIBHIUX aKTHHOOAKTEPIil
Ta MiHepaJabHi KoMIoHeHTu. MikpoopraHis-
MU TIpernapary AiloTh B IIUPOKOMY /liarla3oHi
pH, TemmiepaTyp i MiHepasizallii cepeoBHIIa,
PO3KJIAZAIOTh HAPTY Ta HADTOMPOLYKTH /10
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€KOJIOTIYHO HEHTpaJIbHUX CIIOTYK. Bukopuc-
tanHs Exosany-M cripusie BiiHOBIEHHIO Gio-
JIOTIYHUX BJIACTUBOCTEN I'PYHTOBUX 1 BOJHUX
€KOCHCTEM.

V 3abesredeHHi mepexomy 0 parioHa b-
HUX MojeJiell CIIOKUBaHHS 1 BUPOOHUIITBA
BayKJTMBUM € 3aBJIaHHS YTUTi3aIlil BiIXOIIB —
ornTuMizartii ix mepepobKu Ta TOBTOPHOTO BU-
kopucranug. Li mpobieMu € Haa3BUYAKHO
FOCTPUMU /I Kpain €Bporiu, i 0cobaMBO 115t
Yxpainu. HepationaibHe BUKOPHUCTAHHS pe-
CypciB, 3acTapiji TeXHOJOrii i BiJICYyTHICTb
cepu BTOPUHHOIL 11epepoOKU CIPUYMHAIOTH
YTBOPEHHST 3HAYHUX 0OCSTIB BiIXO/IiB, 30epi-
TaHHS SIKUX € J[ZKEPEJIOM TPUBAJIOTO HETATUB-
HOTO BIJIMBY Ha 3/I0POB’ST JIIOAWHU 1 SKiCTh
HaBKOJIUITHBLOTO TTPUPOTHOTO CEPEIOBUINA.
3risao 3 ganumu HarionanpHoro opymy
«IToBomxeHHS 3 BiiXo/aMM B YKpaiHi: 3aK0-
HOZIaBCTBO, EKOHOMIKA, TEXHOJIOT11», BCbOTO B
KpaiHi HaKomu4eHo OJM3bKO 15 MJIpA T Bij-
XO/1iB, a IJIOIa CMITTE3BAJINIIL Ta IIOJITOHIB
CTAHOBUTD 7% YCi€l TepuTOopii HAIIIOI epKaBu
i € 6LIBIIOI0, HiXk TLI0IA 00’ EKTIB IPUPOLHOTO
sanosignoro ¢ouay kpainu. Tomy pospoOka
610TeXHOJIOTIN peKyrepalii Ta penupKyJis-
1ii pecypciB MJISIXOM yTUJIi3allii BiIXO/IB €
Ha/3BUYAiHO aKTyaabHOIO. [lepcriekTuBHOIO
€ HOBa MIKpOOHA TEXHOJIOTiSI OTPUMAHHS
6I0BOJHIO 3 €KOJOTIYHO He0Oe3meuHnx 3Mi-
MMaHUX OPTaHIYHUX BiXOIB 32 JOTIOMOTOIO
BUKOPUCTAHHSI IPaHyJIbOBAHOTO MiKPOOHO-
ro npemapary Gale-5, skuii MicTUTh MiKpO-
OpPraHi3Mu — aKTUBHI TMPOYTIEHTH BOJHIO i
BCi HEOOXI/HI IJIsE HUX JKepeia KUBJICHHS,
a TAKOK PEryJIATOPU MIKpOOHOro MeTaboJIis-
My [12]. 3aBasiku BUKOpUCTAHHIO TIpernapary
Gale-5 nocsiraerbest OTPUMAHHST €KOJIOTIYHO
6e311e4HOr0 eHepProHociss (MOJIEKYISIPHOTO
BOJIHIO) IIiJi yac 30poKyBaHHs (IETOKCH-
Kallil) eKoJIOriYHO HeGe3MeTHUX OPraHiuHITX
BiZIX0/1iB (TI0CJIiy, THOIO, 3MIIIIAHUX XapUOBUX
BiZIXOIiB TOIIIO).

OTXe, cTaJU PO3BUTOK, STKUH HUHI €
MPIOPUTETHUM HAINPSIMOM JIiSIITbHOCTI JIIOI-
CTBA, BU3HAYAE IIEPIIOYEPTrOBi 3aBAAHHS 110-
JITHKaM, HayKOBIsIM, BUpoGHuKaM. Cepen
IITUPOKOTO CIIeKTpa TeXHOJIOTIH, 3/[aTHUX 3a-
6e3neynTr JOCATHEHHS METH CTAJIOTO PO3-
BUTKY, 610TE€XHOJIOTII MOBUHHI 3aiiHATH BasK-
JIUBE MicIle, 0COOJIMBO Y IPUPOJOOXOPOHHIIA,
CIJTbCHKOTOCITO/IAPCHKIl, XapUOoBill ramy3sax iy
BiIHOBJIIOBaHI!l eHepreTUIli. BpoBamKeHHs
6i0TEXHOJIOTIYHUX PO3POOOK CHPHSIE iHBEC-
THITHOT TPUBAGINBOCTI, €KOJIOTIUHI i exo-
HOMiYHill e()eKTUBHOCTI.

BUCHOBKHA

CyuacHi HayKOeMHI Hi0TEXHOJIOTII Bijtirpa-
I0Tb BaXKJIUBY POJIb Y peasi3allii cTpaTeriyHux
wiseit, chopMyJIbOBaHUX Y HOBIl IJio6abHiil
mporpami 3abesneyeH st CTaJIoro Maiihy THHO-
0, 30KpeMa: y TIPUPOJI00XOPOHHOMY aCIEKTI,
MABUIIEHH] afanTarii MpUPOAHNUX i 3MiHe-
HUX ITiJ] QHTPOIIOTEHHUM THCKOM €KOCHCTEM,
30epeskenni 6i0pi3HOMAHITTA, TOJINIIEHH]
STKOCTI XapuyBaHHs 3aBASKH BUPOOHUIITBY
6e31eyHrX i KOPUCHUX MTPOAYKTIB (PYHKILO-
HAJBHOTO TIPU3HAYEHHS.

Y KOHTeKCTI CHPUSAHHS CTAJIOMY PO3BU-
TKY CiJTbCHKOTO TOCITO/IapCTBA 3aCTOCYBAHHS
eKoJIoTiuHo Oesreynux Gionpenaparis jgae
3MOTY 30LJIBIINTH PE3UCTEHTHICTD ClIbCHKO-
rOCIIOIAPCHKUX KYJIBTYP /10 OioTnuHux i abio-
TUYHUX CTPECiB, MiABUIIUTH BPOKANHICTH
i TOKPAINUTHU SKICTh OTPUMAHOI TPOMYKIILi,
3MEHIIUTH TECTUTIUHE HABAHTAKEHHS HA
eKOCHCTEMH, OCATTH Oiopemenianii 3abpy -
HEHUX 3eMeJlb.

Biorexnosorii pexymneparttii Ta perupky-
JIALil pecypcis, yruisallii nebesnednux Bii-
XO/1iB 3 OTPUMaHHAM BiJIHOBJLIOBAHUX JIZKePel
€HepTii CIPUSIOTh CTAJIOMY PO3BUTKY 1 PO3-
MIUPEHHIO PecypcHoi 6asu. Y 1boMy po3y-
MiHHI 6i0TeXHOJIOTIsSI € 3ac060M TIOJIIIEHHST
MaHImyJIsIii 6i0reoXiMiYHIMHI TIUKJIAMU.
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COPT POCJIMH AAK YMHHUK BIOJIOTTYHOI BE3IIEKA
B ATPOLIEHO3AX YKPATHU

A.L. Ilapdenok

Inecmumym aepoekonoeii i npupodokopucmyeannus HAAH

Bcemanoeaeno winaxu konmpoaro epubHoeo ghimonamoeernHoeo hony é azpoyeHo3ax 3a 0onomo-
2010 COpMY POCAUH — NOMYICHOR0 DIOMUUHORO €K0102IUH020 YUHHUKA. Buceimaeno mexarnizm
BNAUBY COPMY HA YUCEAbHICMb IHpeKYilHUX cmpyKmyp epubia, uio opmyroms pieeHs be3nexu
supousygants pocaunnoi npodykuii. Jlogedeno neobxionicms axmugizayii 6ioyeHOMuyHUX
Memodié peayasayii uuceabHocmi NONYAayiil pimonamoceHHux epubie y azpoueHo3ax.

Karouoei caoea: epubnuii himonamoeennuil pon, copm pocaut, azpoyeHosu, 6ionoeivna oes-
nexka, Mikpomiyemu.

OnHuM 3 OCHOBHUX YMHHUKIB Jlerpajialiii,
OILyCTEIIOBAHHS 3eMeJib Ta 3MEHILIeHHs 0i0-
PI3HOMAHITTS € HAaJIMipHUH, YaCTO HAYKOBO
He 00IPYHTOBAHUil, AaHTPOIOTeHHUI BILINB
Ha arpoeKoCUCTeMH, M0 CIIPUYNHSIE IHTEH-
cuBHe 3a0py/IHCHHS HaBKOJUIIHBOTO MPH-
ponHoro cepenoBuiia. Bizomo, 1m0 KyaIbTypHi
POCIWHMU, SIKi XapaKTepPU3YIOThCSI BUCOKOIO
CTiIfiKicTIO 10 (hiTOMATOTEHHUX MiKpoopTa-
Hi3MiB, 3yMOBJIIOIOTh 3HAYHUH CEJIeKTUBHUN
THCK Ha 1X MOMYJIAIil, TII0 TTPU3BOIUTH 10
BiZIOOPY MATOTEHHUX Ta arpecUBHUX (HOpM.
CusbHO cripuiiHATIUBI pociunau 3abe3re-
YYIOTh MBUIKWU PICT YMCEIBHOCTI MOTYJIs-
it itonarorenis. KpiMm Toro 10BejieHO, 110
HE3aJIeKHO BiJ CTIHKOCTI 10 XBOPOO, HesdKi
COPTH KYJIBTYPHUX POCTUH MOKYTh TTiIBUIILY-
BaTU PENMPOAYKTUBHY 37IaTHICTH MAaTOTEHHUX
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MIiKpPOMIIIETiB, 1[0 MPU3BOIUTH /IO ICTOTHOTO
3pOCTaHHS IHTEHCUBHOCTI (DiTOMAaTOreHHOTO
(hoHy — unHHIKa 6I0JIOTTYHOTO 3a0PYAHEHHS
arpOEKOCUCTEM.

BupouyBanHus TaKux POCIMHHUX YTPY-
MOBaHb Ha BUPOOHUYMX TOCiBax morpebye
MOCUJIEHOTO iX 3axucTy Big xBopob. Ile miz-
BUIIYE cOGIBapPTICTh MPOAYKIIl POCAUHHU-
[[TBA Ta CTBOPIOE TPOOJIEMY XiMIYHOTO 3a-
OpPYAHEHHsI arpOeKOCHCTeM a00 MOCUIIIOE iX
6iosioriuHe 3a0pyAHEHHS BHACIILOK He0O-
IPYHTOBAHOTO 3aCTOCYBaHHs 6i0JIOTIUHOTO
3aXUCTY POCJAUH. Y TiJICYMKY 3HUKYETHCS
SIKICTh SIK POCJIMHHOI, TaK 1 TBAPUHHOI IIPO-
aykiii. Tomy po3po6JieHHsI TEOPETUYHUX Ta
METOJUYHUX OCHOB KOHTPOJIO MiKpobioTn
POCIMHHUMHU YIPYIIOBAaHHSAMU 711 YIIPABJIiH-
Hs1 610JTOTTYHOI0 OE3MEKO0I0 arPOEKOCUCTEM €
JOBOJI akTyasbHOW mpobaeMon. Haykosi
JIOCJIIPKEHHS Y IIbOMY HAIIPAMI IPOBOJATLCS
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