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BCTYN

Biobe3neka € oAHIEND 3 HAMBaXK/IMBILLMX CKNaA0BUX EKOONYHOI Ta HaLioHaIbHOT
6e3nekn YKpaiHu. HuHi B KpaiHi iCHye TeHAEHLisi 40 NOCWU/IEHHS] HEraTUBHOIO BM/NBY
6i0N0rYHNX YMHHWKIB HA HAceslIeHHA Ta AOBKiNNA, MOX/IUMBICTb BUHMKHEHHSA 3arpo3 6io-
NOTIYHOro NOXOMKEHHS, MOB'A3aHMX 3 PO3BUTKOM CyYacHUX GIOTEXHOOrIA Ta NOABO
CVHTETMYHOI Gionorii, nposiBamun 6i0Tepopr3My, BiCYTHICTIO YITKO BU3HAYEHOT npoLie-
AYpV NPOBaKEHHS FTEHETUYHO-IH)XEHEPHOI AiSNbHOCTI TOLO.

FAKicHa BigMIHHICTb 6i0/I0TYHOrO BUAY 3a6pyAHEHHA Bif, IHWWX nonarae y 3gat-
HOCTi MOro KOMMOHEHTIB [0 PO3MHOXEHHS, afganTaujii Ta nepegadi cnajkoBoi iHGop-
Maujii B [OBKi/JII, WO HA[AE XapakTeposi LbOro BMN/MBY TakuX pUC, K MOBIMBHICTD i
arpecuBHICTb i pO6GUTL A0ro 0Co6/IMBO HEGE3NEUYHNM.

Peanizauito gepxaBHOI nonitnukn y cdiepi 3abesneveHHst GionoriyHoi 6e3nekn
NMAaHYETbCA 3AINCHUTY LUMSIXOM CTBOPEHHS Ta eDeKTUBHOIO (DYHKLIIOHYBAHHS HaLlio-
HaslbHOT cucteMn GionoriyHoi 6e3nekn Ta 6iosIoriyHOro 3axucTy, Aka nepegodavarmme
NPOrHO3yBaHHs, NPOQINaKTKKy, igeHTUdIKaLito Ta NPoTUAi icCHytUMM 3arpo3am 6Gio-
NOTIYHOrO MOXOMKEeHHS, NiKBiAALUII0 HACNiAKIB HaA3BMYaHUX CUTYyaUil B pesynbrarTi
BM/IMBY Hebe3neyHnx 6io/1I0rvYHNX YNHHWKIB JOBKI/I/IA, MOX/IMBUX aKTiB 6i0TEPOPU3MY.
Po3B’si3aHHA NPOo61eMn MOX/IMBE LLISIXOM: YAOCKOHAIEHHS €AMHOI HaLiOHa/IbHOI CUC-
TeMM BUSAB/IEHHA GIONOriYHMX 3arpo3, Wwo nepenbdavae CTBOPEHHSA onopHuXx LleHTpis
y aAMiIHICTPaTUBHMUX OOMHULAX YKpaiHW; YyAOCKOHA/IEHHS 3aKoHO4ABCTBa YKpaiHu,
LLO PErynioe NUTaHHA 6ionoriyHol 6e3nekn Ta 6ioNorivYHOro 3axmcTy; YAOCKOHAIEHHS
MeXaHi3My [epXaBHOro perysitoBaHHs, 34iIMCHEHHA KOHTPO/O i 3a6e3nevyeHHss Koop-
AVHaLiT B3aEMOZAIT LeHTpasibH/X OpraHis BUKOHaBYOI BNaju, opraHis MicL,eBoro camo-
BpsiflyBaHHS, OpraHiB ynpasniHHS NOTEHLINHO HeGEe3neYHnMN 06’ekTammn Ta Cy6’eKTiB
rocnofaptoBaHHs, y BNacHOCTI abo KOPUCTYBaHHI AKMX nepebyBatoTb 00’'EKTM NiaBK-
LLIeHOro enifemMiyHoro pusmnky, YA0CKOHaIEHHS CUCTEMU NiArOTOBKW, NepeniaroToOBKM
(haxiBLiB 3 6i0N0rYHOI 6e3Mnekn Ta BI0NONYHOro 3axXmCTy, PO3BMTKY HOPMAaTUBHO-Npa-
BOBOI Ta MEeTOAMYHOI, HayKOBO-BMPOOHMYOI Ta MaTepiasibHO-TeXHIYHOT 6a3n iHdop-
MaLiiHOro 3a6e3nevyeHHs 3ax0/4iB, 30Kkpema MigBULLEHHS PiBHA iHDOPMYBaHHS Hace-
NeHHS, 3abe3nevyeHHs CTBOPEHHSA YMOB /151 NiArOTOBKM doaxiBLiB Pi3HUX KBaniduikauii,
a TakoX AN BNpOBa)KEHHA opraHamMu BUKOHABYOI B/1aAn IHCTPYMEHTIB ynpaB/iHHA
pu3nKamMu HeratMBHOIO BMNAUBY Hebe3neyHnx GioNoriYHMX YMHHKKIB Ha Giocdiepy Ta
HaBKOJINLLHE NPUPOAHE cepefoBuLLe.
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PO3/IJ1 1

CUCTEMA BIOJIONYHOI BE3MEKU

B YKPAIHI: MPEAMET, MOHATTH,

NMPUHUUNN, HAITPAMKU ®OPMYBAHHA

TA ®YHKLUIOHYBAHHA

KoxeH opraHiaMm y HaBKONMMULIHbOMY CepefoBuLli 3a3Hae
0HOYACHOr0 BMNINBY Pi3HUX €KOJOriYHNX pakTopiB. EKONOTiYHI
(hakTopu B6yBatoTb BIOTUYHOTO (hakTopu XMBOT NpUPoan — goiTo-
reHHi, MiKpOB6OreHHi, 300reHHi), abioTUYHoro (dhakTopy HEXUBOI
npupoan — duianyHi, XiMiYHI) Ta aHTPOMOreHHOro xapakTepy.

3 pi3HMX BUAiB 3abpyaHEeHb A0BKiNAS cepy npobnem 6io-
NoriyHoi 6e3nekn Bn3Havae 6ionoriyHe 3abpyAHEHHS, Lo Bigby-
BacTbCA yepes CBigoMe abo BMMaLKOBE BCEIEHHA HOBUX BUAIB
opraHismis.

bionoriyHa 6e3neka sk Hayka 006’efHye TeOpito i NpakTuky
3axXMUCTYy BCbOrO XWBOrO Bif, HEGE3MNEeYHNUX BIOTUUYHNX DaKTOPIB i
came TOMY HaleXxuTb [0 NPUPoA03HaBUNX rasy3ein Meauko-6io-
NOTIYHUX 3HaHb.

AK iHXeHepHa ancumnsiiHa, BOHA OXON/0E OopraHizaliiiHi Ta
iIHXXeHEepPHO-TEXHIYHI 3axoau i 3acobu, SKi CNpsiIMOBaHi Ha 3axucCT
po6o40oro nepcoHasy, HaceneHHs i HaBKOMULLHBOIo cepefoBuLLa
Bif, BM/IMBY NatoreHHnX 6i0/10r4YHNX areHTiB.

Tomy GionoriyHa 6e3neka Ha CbOrogHi — e cpepa 3HaHb, ge
(POKYCYIOTbCA OCTaHHiI AOCATHEHHS Giosoril, reHeTuKn, enigemio-
norii, mikpo6ionorii, imyHonorii, 6ioTexHosnoril, ekonorii Ta 6ara-
TbOX IHLUMX HAyK NPO XUTTS.

1.1. biobesneka
SIK HaB4Ya/lbHa
oucyunsiHa

1.2. OcHosHiI npuHyunu
depxxasHoI cucmemu
6ion02i4HOI besneku

1.3. OCHOBHI HarnpsiIMKuU
popMyBaHHs1

ma ¢hyHKYIOHYyBaHHS
6iosn02i4HOI 6esneku

Ha pisHI depxxasu




OCHOBH BIOBE3IIEKH

Cuctema 6ionoriyHoi 6e3nekn aep)kasu NoBMHHA BiAMNOBIAATA TakMM NpPUHLMNAM.

MpuHUMN pauioHaNIbHOCTI — OpraHi3aujiiHa CTPyKTypa, cunu i 3acobu cuctemu
MOBWHHI BiAMNOBiAATM NOCTaBNEHNM 3aBAAHHSM, 3aKOHOA4ABCTBY, EKOHOMIYHUM MOX/TN-
BOCTSAM, NONITULI 1 MDKHAPOAHUM 3000B’'sI3aHHSIM.

MpUHLMN KOMNETEHTHOCTI — CUCTEMA NOBUHHA OXOMN/II0BaTY BCi BUAM MOX/INBUX
6i0N0riYHMX 3arpo3 i Haa3BMYaHNUX CUTyaLiin NPUPOAHOIO N TEXHOTEHHOIO XapakTepy,
a TakoX akTiB 6ioTepopu3my i bioarpecii.

MpuHUMN onepaTMBHOCTI i THYYKOCTi — cucTemMa NoOBUHHA GYTWU MOCTIAHO roTO-
BOK 10 NPOTUAIT 6i0N0rYHUM 3arpo3am, MaTy BUCOKWIA CTYNiHb yNpasB/iHHA Ta LWBUA-
KOro pearyBaHHs, MOX/IMBICTb HAPOLLYyBaHHA MaHeBpPY Cu/1aMu Ta 3acobammn afeksar-
Horo macwTaby, 3abesnevyBaTy LUBUAKE i1 LinecnpsMoBaHe NogaHHs iHopmauii Ta
KOMaHz, 3a BEPTUKa/IbHVUM | TOPU3OHTa/TbHUM HanpamMKamuy ynpas/iiHHSA.

MpuMHUUN NPEeBEHTUBHOCTI — CUCTEMa MOBMHHA 3abe3nevyyBaTyl 3HWKEHHS
BipOrigHOCTI BUHMKHEHHA HaA3BMYaHUX CUTYyaLili 3a paxyHOK KOMMJeKCy 3acobis
ynepeaxyBasibHOro Xxapakrepy.

MpuHUMN €QHOCTI — cuCTeEMa NOBWMHHA rapaHTyBaTu CKOOPAWHOBaAHY AIS/IbHICTb
MiHICTEPCTB, Bi4OMCTB i CNy)X06 3a nporpaMamu i nnaHamu, LWo 3abe3nevarb 6ionorivyHy
6es3nexy.

MpuHUMN BiAKPUTOCTI — cucTeMa MnoBMHHA OyTU BIOKPUTOK O/ MiXXKHApPOLAHOro
CNiBpPOGITHULTBA B MUTAHHAX YKPIN/eHHs 6ionoriyHoi 6e3nekn Ta B 60poTb6i 3 Gioso-
rYHMM TEPOPU3MOM.

MpuHUMN HayKOBOI OGI'PYHTOBAHOCTi — NPUIHATTSA ByAb-KNX pilleHb 3 6ionoriy-
HOT 6e3Mnekn Mae BiabyBaTnUCs Ha OCHOBI HOBITHIX HAayKOBUX AOCSTHEHb.

MpuHUMN BigCYTHOCTI BigaaneHUX HeraTUBHUX HacnigKiB — NpuiiHATTA 6yab-
SIKUX PillEHb HE MOBMHHE MaTW BiAAa/leHHI HeraTUBHI HaCNiAKK 4715 NANHW ab0 IHLLIUX
XXMBUX KOMMOHEHTIB HABKO/INLLHBLOIO cepefoBuLLa.

MoniTnka Ykpainu B ranysi 6i06e3nekn € 4YaCTUHOK AepXaBHOI NONITUKK B ranysi
OXOPOHM 3[0POB'S Ta OXOPOHW AOBKINIASA 3 MNO3ULLIA KOHLEMNLIT CTIKOro pO3BUTKY.

3arposn 6ioN0oriYHOr0 MOXOMKEHHS, SIKi HA CbOrOAHS ICHYIOTb B YKpaiHi, MOXHa
noAiNnUTM Ha HEHaBMUCHI Ta HABMMUCHI.




[0 HEHAaBMUCHNX 3arpos Hasiexartb:

- IHODEKUiHI 3aXBOPIOBAHHA HACE/IEHHS, HEHAUIEXHE YTPUMAaHHSA MIKpOOpraHi3mis,
nosia 0Co6/IMBO HebGe3neYHNX IHPEKLIN;

- IHCDEeKUiiHI 3aXBOPHOBAHHSA Ci/IbCbKOTOCMNOAAPCHLKMX TBAPUH, MOLIMPEHHS LUKIAHW-
KIB Ci/IbCbKOTOCNoAapCbKMUX POC/INH;

- MacoBi OTPYEHHSA Ta 3aXBOPIOBaHHS, 3yMOB/IEHI YAHHUKAMW, SKi HeraTMBHO BIMJ/IU-
BaOTb Ha 340POB’A (HEMOBHOLIHHI Y1 (hanbcudikoBaHi NPOAYKTU XapuyBaHHS, HESAKICHI
NIKK TOLLO);

- MPUPOAHI Ta reHeTn4yHo MoamdpikoBaHi 30YAHNKM H(PEKUINHNX 3axXBOpPHBaHb,
Hacamnepes, NpUpPoOLHO-0CEPEKOBUX, ,,BUHNKaOUMX” i ,,3HOBY BUHUKAOUNX”;

- HEKOHTPO/IbOBaHE TPaHCKOPAOHHE MNEepeHeceHHs N IHTPOAYKUIA YyXOpigHUX
BVAiB, BK/TOYAK0UM FTEHETUYHO MOAMMPIKOBaHI OpraHiamMun i KOpMu, OTPUMAaHI Ha X OCHOBI;

- BIACYTHICTb YiTKMX KOAEKCIB MOBEAIHKM MPU FreHHO-IHXEHEePHiIn Ta 6i0TeXHONOrIY-
Hill fisiSIbHOCTI.

[o HaBMUCHMX 3arpo3, abo CBIJOMOro CTBOPEHHA Ta BMKOPUCTaHHA 6io3arpos
NpoTuY NtoAeN, TBApPWH UM POC/INH, HaexaTb:

- CTBOPEHHA Ta BMKOPUCTAHHA BI0NIONYHNX areHTiB AK 6ios10rivyHOT 36poi 3 METOHO
MacOBOI0 YpayKeHHs Congart Ta MUPHOTO HacesleHHs Mif Yac BOEHHWX Ail;

- YPaXXeHHA I'IIO,EI,GVI Ta NCUXONOTIYHWI TUCK HA HACENEeHHS.

HasiBHa B YKpaiHi cuctema 6io/10riyHoro 3axmcTy He B 3MO3i MPOrHo3yBaTu PO3BUTOK
cuTyaLji, IKy XapakTepmnaye caHiTapHO-enigemionoriyHe i ekonoriyHe HeGaaronoyyys.

[xepenamu 6i0N0rivyHOT 3arpo3mn TakoX MOXHa BU3HAUNTH:

- MPUPOAHI Ta reHeTu4yHo MoamdpikoBaHi 36YAHNKM H(EKUINHNX 3aXBOpPHBaHb,
nepw 3a Bce, NpUPOAHO-0CeEPEKOBMX, ,BUHNKAOUNX" | ,,MOBTOPHO BUHUKaOYUX”;

- HEKOHTPO/IbOBaHE TPAaHCKOPAOHHE MEepPEHECEHHA Ta IHTPOAYKLIS YY>KOpPIgHUX
BMAiB, BK/1OUAKOUM reHETUYHO MOAUADIKOBaHI OpraHi3aMu i KOpMK, OTPUMaHI Ha iX OCHOBI;

- HEKOHTPOJIbOBaHa reHHO-IHXeHepHa AiANbHICTb | reHoTepanis;
- BMKOPUWCTaHHS BI0ONONYHNX areHTiB 3 METOK NPOBEAEHHS akTiB 6i0TepPoOpPU3MY.

Tomy y 2004 poui MNpe3naeHToM YKpaiHu 6yna cTtBopeHa Mixgigomuya KoMmicist 3
nuTaHb 6i0OrYHOT Ta reHeTUYHOI 6e3nekun. 23 yepsHA 2004 poky Ykasom lMpe3ngeHTa
Ykpainu 3a Ne 672/2004 3aTBepxkeHe MonoXeHHA npo MikBigomM4yy KOMICiKO 3 MUTaHb
6ios10rivHOT Ta reHeTUYHOI 6e3nekn npu Pagi HauioHasibHOT 6e3nekn i 060poHM YKpaiHu,
sike BM3Havae, Wwo BoHa (gani — Komicis) € pobounm opraHom Paau HauioHanbHOT 6e3-
Nnekn i 060pOHKN YKpaiHu. Y CBOIN AisnbHOCTI KoMicia kepyeTbcst KOHCTUTYLIED Ta 3aKo-
Hamu YkpaiHn, aktamu MNMpe3naeHTta Ykpainu i KabiHeTy MiHicTpiB YKpaiHu Ta 3ragaHnum
[MonoXeHHsM.

OcHosHUMU 3aB0aHHsIMU Komicii €:

- @aHasi3 cTaHy HauioHa/IbHOT 6e3nekn YKpaiHu i MOX/IMBUX 3arpo3 Ans Hel
y cdpepi HOBUX BIOTEXHOSOTIN Ta reHHOI iHXeHepil;

- aHaJsli3 BUKOHaHHSA 3aBaHb rasly3eBux nporpam i BUKOHaHHA 3aX0AiB, NOB'A3aHNX
3 peanizaui€elo LEeHTpasibHUMK OpraHamu BMKOHAaBYOT Bflan AepXaBHOI MOAITUKN
y cdpepi HOBUX BIOTEXHO/OTIN Ta reHHOI iHXeHepi;




OCHOBH BIOBE3IIEKH

- y3araJlbHeHHs1 MKHapOAHOro A0CBiAy WoA0 (hopMyBaHHA Ta peanisauii aep-
XXaBHOT NONITUKM Y cdpepi HOBUX BIOTEXHONOTIN Ta reHHOI IHXeHepil;

- po3p06rieHHs | BHeceHHs MNpe3naeHToBi YkpaiHu Ta Paji HauioHasibHOT 6e3neku
i 060POHN YKpaiHVM NPONO3WLINA LWOA0 BU3HAYEHHST HaliOHa/IbHUX IHTepeciB YKpaiHu y
chepi HOBUX BIOTEXHO/OTIN | reHHOT IHXeHepii Ta 3a6e3neyveHHs 6i0N0rivYHOT 1 reHeTnY-
HOT 6e3nekn aAepxasu;

- BXMBAHHA 3axo0piB, CNPsIMOBaHWX Ha BLAOCKOHA/IEHHSI AepXaBHOI MOMITUKM 3
nuTaHb GIO/IONYHOT i reHeTUYHOT 6e3nekn, YHEMOX/IMB/IEHHS NPOSBIB GioTepopusmy;
Y[0CKOHa/IEHHS CUCTEMW NPAaBOBOro 3abe3neyvyeHHs 3 nuTaHb 6ioNOorivYHOT Ta reHeTny-
HOT 6e3nekn YKpaiHu;

- opraHisauisi Ta BU3HaYeHHs NOpPSAAKY MiXBILOMYOT B3aEMOLjI MiHICTEPCTB, iHLUKX
LEHTpasIbHNX OpraHiB BMKOHaBYOI Bnagn y cdiepi HOBUX BGIOTEXHOMOriA Ta reHHOoI
iHXXeHepiT;

- YOOCKOHa/IEHHS1 CUCTEMW OMNepaTUBHOIO iHAhOpMaLiiHO-aHaNiTUYHOro 3abesne-
yeHHs1 Mpe3ngeHTa YKpaiHu, 30KpemMa asibTePHATUBHOK iHhopMalLlieto, 3 NMTaHb bio-
NOriYHOI Ta reHeTUYHOI 6e3neku.

Kowmicisi 07151 BUKOHAaHHS1 MOK/1a0eHUX Ha Hei 3aB0aHb Mae€ rnpaso:

- 04epXyBatu B yCTaHOBIEHOMY MOpsAAKy 6e30nsaTHO Bif, LEeHTpasibHMX opra-
HiB BMKOHAaBYOi B/agun, opraHiB MiCLLeBOro camoBpsAAyBaHHA, MignpueEMCTB, YCTaHOB
1 opraHizauii cTaTUCTUYHI AaHi, iHopmauito, A40BIAKOBI Ta IHLWI MaTepiasiv, HeobXigHi
0N BUPILLEHHS NMUTaHb, WO Hanexartb A0 ii KoMneTeHLu,il;

- BMKOPUCTOBYBATW [OEepXaBHi €/IeKTPOHHI 6asn  faHuX, CUCTEMU 3B'A3KY |
KOMYHiKaL,il;

- aHanidyBaty BUKOHaHHA rasly3eBuX | BifJOMUYMX HAYKOBO-TEXHIYHUX Mporpam,
NPOEKTIB, NNaHiB, 3axofiB y cdiepi HOBUX BIOTEXHOOTIN Ta FrEHHOT IHXeHepi;

- CTBOptOBATY 3a NOTPebu eKCnepTHi rpynu, 3aslyyaty B yCTaHOBIEHOMY MOPSAAKY
npeAcTaBHUKIB OpraHiB BMKOHaBYOI BNan, opraHiB MiCLLEeBOro camMoBpsilyBaHHs, Hay-
KOBMX YCTaHOB, He3a/IeXHUX eKCnepTiB AAsa po3risdy nuTadb, WO Hanexarb Ao i
KOMMETEHLT;

- OpraHi3oByBaTU MPOBEAEHHSA KOH(EepeHLii, ceMiHapiB, Hapag 3 nNuTaHb, BUPI-
LUEHHS SIKUX Ha/1IeXNTb [0 NOBHOBaXKEeHb KOMICIT;

- 6partun yyacTb Yy BifnoBiAHUX MDKHapOAHMX 3ax04ax, y TOMY YACAi i 3a KOPAOHOM.

PaHilue Komicisi B OCHOBHOMY OniKyBasiacs Ti/Ibkv KOMM/IEKCOM NMPo6/1eM, NOB'A3aHNX
3 reHeTMYHO MoanduikoBaHMMK opraHiamamu (FMO), noTim TpmBanuii Yac Kowmicis B3a-
rani He npautosasia i NPOAOBXUMIa PobOTYy B HOBOMY CK/afi, MOYMHAOUYM 3 BEPECHS
2007 poky.

3 METOoH CTBOPEHHSI B KpaiHi etheKTMBHOT cUcTeMM 6iOAOriYHOT 6e3nekn, Ska Mae
cTaTu HeBif EMHOI YaCTUHOK HauioHaNbHOI 6e3neku, Mpe3ngeHT YkpaiHu y BepecHi
2007 p. nignucas YKas3, y KoMy nepBuHHa Ha3sa «MixBigoMya Komicia 3 nutaHb 6io-
NOrivyHOT Ta reHeTn4YHoT 6e3nekn» byna 3MiHeHa Ha «Komicia 3 6io6e3neku i 6Gionoriy-
HOro 3axucTy». BoHa TpakTye nuTaHHA 6i06e3nekn 3Ha4YHO LuMpLUe, HdXX TifTbKN po3-
rnag npo6nem, noe'asaHnx 3 FMO, xo4ya OCTaHHI 3anuULaTbest B Noni 30py Kowmicii.
lonosoto Kowmicii ctaB akagemik HAH i AMH Ykpainm C.B. KomicapeHkKo.
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31ltpasHa 2007 poky 6yB NpUNHATUIA 3akoH YkpaiHn Nell03-Y «[po gepxaBHy
cucteMy 6io6e3nekn npu CTBOPEHHI, BUMPOOYBaHHI, TPAHCMOPTYBaHHI Ta BUKOPUC-
TaHHi TeHETUYHO MOoANMIKOBAHMX OpraHiamiB». BiH perynte BigHOCMHM MiX opraHamu
BMKOHaBYOI B/1aZuv, BUpOOHUKamMK, npogasusMu (noctavyasibHUKaMu), po3pobHUKamu,
JocnigHuKaMmn, HaykoBLSAMW Ta CroXuBavyaMy reHeTUYHO MOoAMpiKoBaHMUX OpraHis-
MiB Ta NPOAYKLii, BUPOONEHOI 3a TEXHONOTIAMM, WO nepenbdayaroTb iX po3pob/ieHHs,
CTBOPEHHS, BUNPOOYBaHHSA, AOCNIIKEHHS, TPAHCNOPTYBaHHSA, IMNOPT, EKCNOPT, PO3Mi-
LLIEHHA Ha PUHKY, BUBINIbHEHHS B HABKO/NLLHE CepeoBULLE Ta BUKOPUCTaHHSA B YKpaiHi
i3 3a6e3neyeHHs M 6i010rYHOT 1 reHeTUYHOT 6e3neku.

3aKOH MICTUTb BU3HAYEHHS 6i0M10rYHOI 6e3nekn, ika € OAHUM i3 CKNafHWKIB reHe-
TUYHOT Ge3neKun, 30Kpema:

a) GionoriyHa 6e3neKka — Le cTaH cepefoBuLla XUTTEAIANbHOCTI MOANHN, KOMU
HeMa€e HeraTMBHOIO BMJ/IMBY MOr0 YMHHUKIB (6i0N0rUHMX, XIMIYHUX, dDi3NUYHKX) Ha Gio-
NOTiYHY CTPYKTYPY | OYHKLT /TI0ACHKOT 0COOY B CyYacHOMY i MaibyTHIX MOKOMIHHAX, a
TakoX He3BOPOTHOro HeraTMBHOrO BMIMBY Ha 6GioNOrivyHi 06'EKTM NPUPOAHOro cepes-
oBuLLa (6iocdepy) Ta CinbCbKOrocrnofapchbki POCNVHU | TBAPUH;

6) reHeTMUYHa 6Ge3neKa — Le CTaH cepefoBuLLa XUTTELIANBHOCTI JIIOOUHU, KOMK
Hemae Oyab-sKOro HeNnpMpPOAHOTro BNANBY Ha NOACHLKNIA TEHOM, Ha reHOM 06'ekTiB 6io-
coepn, a TaKoX HEKOHTPONIbOBAHOIO BMJ/IMBY HA F€HOM Ci/flbCbKOrocnogapcbkmux poc-
JINH | TBAPWH, NPOMUCMOBUX MIKPOOPraHiaMiB, SKWiA NPM3BOAUTL A0 NOSIBU B HUX Hera-
TMBHMX Ta/abo HebaxaHux Bnactusoctel (CT. 1).

Lle nepwwii 3akoHOA4ABUYMIA akT YKpaiHu, Sk NoBUHEH OyB 3a6e3neynTn cuc-
TeMHWA nigxig Ao noBomkeHHs 3 TMO. MpoTe nocnixom BHECEHWI | NPUAHATAIA 3aKOH
BMABMBCA OOCUTH 3arasibHUM, | TOMY 6arato nuTtaHb, SKi NOBUHHI 6YyTN BperynboBaHi,
3anuwmnnncsa nosa HUM. Kpim Toro, 6ys10 NpoirHOpoBaHO MOro 060B’sI3KOBE rpoMaf;-
CbKe 06roBopeHHs, nepefbdayeHe ctarTeto 23 KapTaxeHCbKoro NnpoToKosy, Ae NaeTbcs
Nnpo iHOpPMYyBaHHS TPOMaACLKOCTI Ta i1 y4yacTb Y MUTaHHI, WO CTOCYETLCA BUKOPUC-
TaHHA TMO. TakoX BapTo 3a3HaunTy, Wwo y 2007-2009 pokax ioro peanisauis Ypagom
YkpaiHn He 3abesnevyBanacs, He NpPUBEAEHi Y BiAMNOBIAHICTb i3 3aKOHOM YMHHI HOP-
MaTVBHO-NpPaBoBi akTn KabiHeTy MIHICTpiB YKpaiHu, a TakoX He nepernsHyTi | He cKa-
COBaHi HOpMaTUBHO-NPAaBOBI aKTW MIHICTEPCTB Ta iHWWX LEHTPasibHUX OpraHis, LLO
cynepeyarb LbOMY 3aKoHY.

AK Hacnigok, B YKpaiHi Ha CborofHi HeMae [ieBOro AepXXaBHOro KOHTPOJIHO 3a BBe-
3E€HHAM IHO3eMH/MW KOMMAaHIAMU BMIACHUX COPTIB POC/IMH, Y TOMY YMC/i TEHETUYHO
MoAudpikoBaHUX, O NPU3BEso A0 3HaYHUX MacluTabiB iX HecaHKLiOHOBaHOrO noLuu-
PEHHSA 1 BUKOPUCTaHHSA. F[eHeTUYHO MoAaMhikoBaHi COpT 6e3nepeLLKoiHO 3aB0/10iBa-
t0Tb BE/IMKOK YACTKOK arpapHOro puHKY YKpaiHu, W0 3arpoxye nocTynoBok BTPaTo
NPOA0BO/ILYOT, a TaKOX 6i0I0rIYHOI Ta reHETUYHOT Ge3MNeKn KpaiHu.

Po3zansaHyswu y 2009 poyi cumyauyiro y cgpepi 6ios102i4HOI 6e3rneku YkpaiHu,
Pada HayioHa/IbHOI 6e3reKu i 060POHU YKpaiHu yxsanusa:

1. BusHatn ctaH 6ioNorivyHOT 6e3nekn TakMMm, Lo He BiAnoBiAa€e HaliOHa/IbHUM
iHTepecam i BMMOram HauioHaslbHOI 6e3nekn YkpaiHn Ta He 3abe3nedye ehekTUBHY
NPOTUAIKD BiOMONYHMM 3arpo3aM HacesIeHHIO, CifIbCbKOMY roCnogapcTsy, LOBKIIO
TOLWO.




OCHOBH BIOBE3IIEKH

2. BusHauntu cepepg npiopuTeTHNX 3aBAaHb OpraHiB BUKOHABYOT B/lau 34INCHEHHSA
CUCTEMHMX 3ax0fiB 3 e(peKTUBHOI OpraHisaujii cuctem 6io6esnekn aepxasn, NPOTUAIT
nposiBam 6i0Tepopu3mMy, 3axX1CT HaceNleHHsA Bif, 6€3KOHTPOsIbHOro Ta NPOTUMPAaBHOIO
NOLLUMPEHHSI TEHETUYHO MOAMIKOBAHMX OpraHiaMiB, 36epexeHHs1 340p0oBoro Ta 6es-
NMeYyHoro NPMPOAHOIo cepefoBuLLa.

Y kBiTHi 2009 poky BUALLOB YKa3 MNpe3ngeHTa YKpaiHu npo ctaH cuctemu 6ionoriy-
HOI 6e3nekun B HaLUili KpaiHi, y AKOMY NiJKpecneHo:

1. HasiBHa B YkKpaiHi cuctema OioN0rivyHOro 3axmcTy He B 3MO3i MOBHOK MipoH
3a6e3neynTn NPOBEAEHHSA NPOTUENIAEMIYHNX 3aX0AiB NPV HaA3BUYANHUX CUTYaLisX, Y
TOMY uYncAai Npy NPOTUAIT 6i0N0rYHOMY TEPOPU3MY.

Buxogom i3 cutyaldji, Wo cknanacs, € BunepeaxasnbHNin pO3BUTOK GIOTEXHONOTIIA.
[o nouyatky 90-X pOKiB iIX CTBOPEHHSI OY/10 OAHIEID 3 NPIOPUTETHUX rasy3ein YkpaiHu.
MpoTe cborogHi Mn BTPATMAM CBOT NO3WLi B Uil cdhepi, i il HEOOXiAHO po3BMBaTK NPU-
CKOPEHUMW TEMMaMMU.

2. Y KpaiHi HeMae iHTerpoBaHuX aBTOMAaTM30BaHMX GaHKIB AaHWUX, L0 XapakTte-
pU3ytoTb GIONOriYHI 3arpo3un i He [03BOMIAKTL 3a6e3neunTn eddekTBHE MNaaHyBaHHA
KOMM/IEKCHMX 3ax0AiB NpoTuaii Takum 3arpo3am. Lle 3HMXye edekTUBHICTb aep-
)X@BHOr0 ynpas/liHHA Ta pery/oBaHHA B rasly3i rapaHTyBaHHA Ge3neku HaceneHHs,
iHWKNX 06'ekTiB Biocthepun 1 TeXHOCdIEPU B YMOBaxX HApPOCTaHHA 3arpo3 6io/10riYyHoro
xapakTepy.

OTXe, y pasi HEBUKOPUCTAHHS NPOrpamMHO-Li/IbOBOr0 METOAY 3 BUCOKOH MOBIp-
HICTIO MPOrHO30BaHNM € PO3BUTOK CUTYaLlil, AKY XapakTepusye:

- CaHiTapHO-enigeMionoriyHe i ekonoriyHe Hebaronosyyys;
- BTpATW SIIOACLKOr0 Kanitasly Ta Ba/IoBOr0 BHYTPILLHBOIO MPOAYKTY;

- Hee(heKTUBHE BUKOPUCTaHHS KOLUTIB OIO[KETIB Pi3HOro PiBHSA 1 Cy6'EKTIB rocrno-
[aptoBaHHA A1 BUPILLEHHA NPIOpUTETHUX 3aBAaHb WOA0 3abe3neyeHHss 6i0N10ryHoT
0e3nekKu;

- YCKNaHEeHHs BUKOHaHHA MiXXHapoAHMX 3000B'A3aHb Yepes BiACYTHICTb rapMOoHi-
30BaHKUX nigxoais Ao 3abesnevyeHHs 6ioNoriyHoT 6esneku;

- 3HMKEHHS IHBECTULiIAHOT NpMBaGMBOCTI KpaiHy Ta OKpeMuXx ii perioHiB.

3. HepocTtatHbO Bperynb0BaHO MUTAHHA NMOBOAYKEHHSA 3 TEHETUYHO MOAMAIKO-
BaHUMM opraHiamamu, fep>xasHoT NiATPUMKN TEHETUYHO-IHXEHEPHUX AOCNILKEHb Ta
HaYKOBMX | MPaKTUYHUX PO3PO6OK y rasy3i 6iof10riYHOT 1 reHeTUYHOT 6e3nekn, Mexa-
Hi3MVU 6e3MeyHOoro npPaxkTUYHOro 3aCTOCYBaHHA TEHETMYHO MOAMpiKoBaHMX opra-
Hi3MiB. Ypsan, (pakTMyHO, He KOOPAUHYE PO6OTY LEHTPasibHUX OpraHiB BUKOHABYOI
B/1a[M Ta iHLWMX OpraHiB BUKOHaBYOT B/1afy B rasly3i NOBOMXEHHA 3 TEHETUYHO MOAM-
ikoBaHMMM opraHiamamu Ta reHeTUYHO-IHXEeHepPHOI AiNIbHOCTI.

4. He3afoBiNbHUMKW 3anulIaTbCs (PIHAHCYBaHHA Ta MaTepiasibHO-TEXHIYHE
3abe3neyeHHs nabopaTopii, WO NpauTb 3i 30yAHMKaMn 0CO6MMBO Hebe3nevyHnx
iHpeKLiHMX XBOpO6 Ta 36epiratoTb KONeKUil Takmx 30yAHMKIB. 3HMXKXYETLCHA PiBEHb
NpodeciiHOT NiAroTOBKM NepcoHasly, AOMYyCKalTbCA NMOPYLUEHHS BMMOI npoTtuenige-
MIYHOTO pexunmy poboTu Ta caHiTapHUX HOPM Mif, Yac BUpPO6GHMLTBA, 36epiraHHs, o6iry
Ta YTUNi3yBaHHA GiONIOrNYHMX areHTIB.




5. MNMocnabneHunini aepxaBHUA HarNsa4 i KOHTPONb Yy cdepi 6ionoriyHoT 6e3neku,
30Kpema nif vyac 3MiHW BlacHMKa 06'eKTiB MigBuLLIEHOT HeGe3nekn, HeoCKoHana opra-
Hi3alifg OXOPOHW MaToreHHMX MIKPOOopraHiamMiB i WTamMiB HebesneyHnx Ta 0Co6MBO
Hebe3neyHnx IHEKUINHNX XBOPOO, siki 36epiratoTbCsl B MiKpo6ionoriyHMx nadoparo-
pisx, NigBULLYIOTb PU3NKA HECAHKLIOHOBAHUX AOCTYNIB Ta BUTOKY NMaTOreHHUX Mikpo-
OpraHi3amiB y HaBKO/IMLLHE CepefoBULLE, L0 MOXe CNPUYMHUTU MAacOoBi iHPEKLiVHI
3aXBOPIOBAHHS.

MopasibLumnii pO3BMTOK CUTYaLiT, L0 PO3rNsgaeTbCcs 6€3 BUKOPUCTaHHS NporpamHo-
Li/IbOBOrO MeToAy, i BiACYTHICTb AepXaBHMX 3ax04iB WOoA0 NoAonaHHsa chopMOBaHNX
HeraTMBHUX TeHAEHLIN Npu3Beae A0 3HWKEHHS PIBHS HaliOHasIbHOT 6e3MeKu.

Y CtatTi 7 3akoHy YKpaiHu «[1po 0CHOBW HaLioHasIbHOI 6e3nekn YKpaiHu» BU3Ha-
YeHO, WO Ha Cy4YacHOMY eTari OCHOBHUMMW peasibHUMW Ta MOTEHLiIHMMK 3arpo3amm
6ionoriyHin 6esnewi YkpaiHun, cTabifibHOCTI B €KONOTiYHIi cdpepi €:

1) 3HayHe aHTPOMOreHHe MOpyLUEHHS i TEXHOTeHHa NepeBaHTaXEHICTb TepUTo-
pii YKpaiHu, 3p0CTaHHA pU3nKiB BUHUKHEHHS HaA3BUYaNHNX CUTYaL,ili TEXHOTeHHOro 1a
NMPVPOLHOI0 XapaKTepis;

2) HepaujioHaslbHe, BUCHaX/MBE BWKOPUCTAHHA MiHEepaslbHO-CUPOBUHHUX Mpu-
POAHUX pecypciB siK HEBIAHOBMIOBAHNX, Tak i BiAHOB/OBAHUX;

3) HenogoNaHHICTb  HeratMBHUX  COLUia/IbHUX Ta  €KOJIOMYHUX  HacnifkiB
YopHO6WIbCLKOT KaTacTpou;

4) NOripWeHHss eKosIoriyHOro CTaHy BOAHMX OGaceiHiB, 3arocTpeHHs npobnemu
TPaHCKOPAOHHUX 3a6pyHEHb Ta 3HKEHHS SKOCTI BOAW;

5) 3arocTpeHHsi TEXHOreHHOr0 CTaHy riApOTEXHIYHUX CMOpPYA Kackaly BOLOCXO-
BULL Ha p. [Hinpo;

6) HEKOHTPO/IbOBaHE BBE3EHHSA B YKpaiHy €KONOriyHO HebGe3neyHnx TeXHOMOTIN,
pPEYOBUH, MartepianiB i TPaHCreHHUX POC/VH, 30YAHUKIB XBOPOO, HebGe3neyHux Ans
Nofen, TBapyiH, POC/IMH M OpraHi3miB, €KOMOoryHO HeoOrpyHTOBaHe BUKOPUCTaHHSA
FEHEeTUYHO 3MiHEHWX POC/INH, OpPraHi3amMiB, PEYOBUH Ta MOXIAHUX MPOAYKTIB;

7) Heed)eKTMBHICTb 3ax0fiB LWOAO MOAOMNAHHS HEeratMBHUX HaCMiAKIB BiNCbKOBOT
Ta iHLWOI eKosoriyHo Hebe3neyHoT AisIbHOCTI;

8) Hebesneka TEXHOreHHoro, y ToMy Ynchi agepHoro ta 6ionoriyHoro, Tepopusmy;

9) NOCWIEHHA BN/IMBY LLUKIAMBUX TEHETUYHUX eDEKTIB Y NONYNALIAX XUBUX opra-
Hi3MiB, 30KpemMa reHeTUYHO 3MIHEHUX OpraHi3MiB Ta GiOTEXHONOTIN;

10)3acTapinictb Ta HegoCTaTHA ePEKTUBHICTb KOMMJIEKCIB 3 YTUNI3yBaHHSA TOKCUY-
HWUX 11 €KOMOriYHO Hebe3neyHnX Biaxoais.

Y 3akoHi YkpaiHu «lpo cmpamegzito HayioHasibHOI nosiimuku Ha nepioo
00 2020 poky» nepuwioyep208UMU 3aBOAHHAMU O/1 Ni0BUWEHHS 6ios102i4HOT
6e3rekKu €:

- 3abe3nevyeHHs1 NPoA0BO/ILYOI 6e3neKu;

- 3aXMUCT BHYTPILUHbOIO PUHKY Bif, HEAOOPOSIKICHOrO IMNOPTY — NOCTayaHHs Npo-
OYKUIT, iIKa MOXe 3aBAaBaTty LLKOAM HaLioHa/IbHUM BMPOOHUKaM, 340pOB't0 Ntogei Ta
HaBKO/TIMLLUHLOMY MPUPOAHOMY CepenoBULLLY;




OCHOBH BIOBE3IIEKH

- CTBOPEHHS HaLiOHa/IbHOTO LEHTPY cydacHUX (KTITUHHUX | FeHHWX) TEXHOMOTIN;

- po3p006rieHHA i BNpOBaXeHHS eeKTUBHOI cUCTeMU BGOPOTLOUN 3 MOXUBUMM
nposisamu 6iotepopusmy;

- YNPOBaPKEHHS BUPOOHULITBA BITUNIHSHWX CTPATENYHNUX MEANYHIX | BETEPUHAPHNX
npenapariB A1 60poTbOM 3 HANBAXK/IMBILLMMM GIONOTYHMMYM 3arpo3amu;

- 3a6e3neyeHHss NPOTArOM MepLloro etany po3po6/ieHHA HOPMAaTUBHO-NPaBOBUX
akKTiB 3 NMUTaHb AEepPXaBHOrO Pery/ioBaHHA | KOHTPOO Yy chepi NOBOMKEHHA 3 reHe-
TUYHO MOAUJDIKOBAHUMM OpraHiamMamy Ta BMPOBaKEHHSA T[E€HETUYHO-IHXEHEPHOT
LisSNbHOCTI;

- YOOCKOH&/IEHHA MPOTArOM MepLloro erany A03BifIbHOI cucTeMn y chepi noBo-
[KEHHA 3 TeHeTMYHO MOAMDIKOBAHVMMK OpraHiamamu, y TOMY YMUC/Ii Wo[o X TpaH-
CKOPAOHHMX MepeMilleHb, Ta 3abe3neyeHHs KoopauHauil TreHeTUYHO-IHXKEHEePHOT
[isANTbHOCTI.

OTXe, OCHOBU AepXXaBHOI NMOMITUKM B rasysi 6ionoriyHoi 6e3neku noBUHHI
MiCTUTN:

- CTBOPEHHS AepXaBHOT cUcTeMM GiOOrYHOT Ta reHeTUYHOT 6e3neku, Wo nepea-
6ayvae NpOrHo3yBaHHS, BilBEPHEHHS 1 NiKBigaLito 6io3arpo3 Ta ix Hacnigkis;

- BiANOBIAHICTb 3aBAaHb Aep)XaBHOI cucteMn 6iobesnekn notpebam i eKoHOMIY-
HAM MOX/IMBOCTSAM KpaiHu, NpiopuTeTHe 3abe3neyeHHss OXOPOHWU XUTTHA i 340POB’S
nogen Ha TepuTopii YkpaiHu,

- BU3HAYEHHA METW, OCHOBHUX MPUHLUMNIB, MPIOPUTETHUX HaNpsAMKiB, 3aBAaHb i
3axopaiB y cpepi 6ionorivHoi 6e3nekn 0CobUCTOCTI, CYCniNbCTBa i AepXaBu, a Takox
MexaHi3MiB Ta eTaniB peasizaLii AepXaBHoT NosiTHKY;

- CUCTEMHI Mmigxoam A0 OUIHKKM Gi0NOriYHNX 3arpo3 i MiXXrasty3eBoi B3aeMogji npu ix
npoinakTmui um nikeigauir;

- PO3p06/EHHA NPOEKTIB 3aKOHIB, iIHLINX HOPMATMBHO-NPABOBUX aKTiB, rapMOHi3a-
Lia X 3 HoOpMaMu MKHapOAHOro npasa, MiXXHaPOAHUMW yrogamun, CTOPOHOK AKUX €
YKpaiHa;

- 3HWXEHHS 10 MiHIMa/IbHO MPUAHSATHOIO PIBHSA PU3MKY BN/IMBY HEGE3NEUHUX dak-
TOPIB HA HaCeNIeHHs, BUPOOHMYY A coLiasibHy IHPPaCTPYKTYpy Ta eKOMNOriYHi CUCTEMU;

- OCHALLEHHA cyyYacHMM obnagHaHHAM i meTogmkamu (y TOMY 4YuCi ekcnpec-
MeToAamMKn) KOHTPOSIbHUX | HarNa4o0BUX OpraHiB A8 iHAUKaLil Ta KOHTPOJIK 3a BMic-
TOM TOKCUYHMX MaTepiasniB, NaToreHHNX MiKpoopraHiamiB i1 ekonaToreHis y AOBKiNNi,
npoAyKTax xapyyBaHHA Ta JiKapcbknx 3acobax. npioputeTHe 3abesneyvyeHHsa 3axu-
LLEHOCTI BaXX/IMBUX XIMIYHUX, PaionioriyHUX i 6ioN0oriYHMX 06’eKTiB BUPOBHNYOT Ta
coujanbHOT iIHPpacTpyKTypH;

- PO3BUTOK PyHAAMEHTANIbHUX | NPUKIAAHNX HAYK, TEXHOMOTIN | TEXHIKK, iHhopma-
LiiHUX | NPOrHO3HO-aHaNITUYHMX CUCTEM i3 3abe3neveHHs 6ioNoriYHoi, 30Kpema reHe-
TWUYHOT, 6e3neku.




KoHmMpobHi numaHHs

1. [alime susHa4yeHHs, W0 make bio/siocidHa be3sreka. LLjo € 06’ekmom 6iobesneku?

2. Skum npuHyunam [osuHHa sidnosidamu cucmema 6io/102i4HOI b6e3neku
odepxxasu?

3. B 4omy BiOMiHHiIcCmMb 6i0/102{4HO20 BUOY 3abpyOHEHb Bi0 abiomu4YHUX?

4. l]o Bu po3ymieme nid 6i0/102i4HOK HeOE3NEKOH?

5. SKi 6iomuyHi YUHHUKU nidsuWyroms pU3UKU BUHUKHEHHST Had3suYalHuUXx cumy-
ayili ma cmsoprooms peasibHi 3a2po3u 008K/ B YKpaiHi? Hasedimb rpuksiadu.

6. Hassimb OCHOBHI 3aB0aHHSI MiBIOOMYOI KOMICIii 3 numaHb 6io/102i4HOI ma
2eHemuYHoI besrneKku YkpaiHu ma sik BOHU BUKOHYOMbLCS?

7. SIki BUCHOBKU 6Y/10 3p06/1eHO B rpuliHamomy PiwueHHi PHEO «[1po 6ios102i4Hy
6e3neky YKpaiHu» gio 27 mromoao 2009 p.?

8. Hassimb nepuwo4yep2osi 3aBoaHHsi 07151 MIOBUWEHHST 6iobesrneku B8 oepasi,
SIKI BUK/1@0eHHI B 3aKOHI YkpalHu «[1po cmpameazito HayioHa/lbHOI Mo/IiMmuUKuU Ha rnepioo
00 2020 p.»?
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XAPAKTEPUCTUKA CTPYKTYPU KNITUH
MPOKAPIOT | EYKAPIOT TA NONOXEHHA
BIPYCIB Y CUCTEMI XXUBOIO

2. 1. lNopisHsibHa
Xapakmepucmuka
ocobsiusocmeli
cmpykmypu KaimuH

rpokapiom ma eykapiom

2. 2. [NonoxeHHs sipycis

y cucmemi XXusozo

2.2.1. Ocobnusocmi
cmpykmypu

ma chyHkyii Bipycis
2.2.2. Penpodykyis
Bipycis

2.2.3. lNoHssimmsi
rnpo bakmepioghazu

B paHuii yac BignosigHoO Ao 6ionoriyHoT Knacudikauii Bce
XnBe Ha 3emsi NoAiNAaTb Ha 2 iMNepii: KNITUHHI Ta HEKAITUHHI
doopmun XUTTA. HeEKNITUHHI dhopMn XUTTS npeacTaBneHi Bipy-
camu, SKMX BITUYM3HSAHUIA Bipyconor, akafgeMmik >XgaHoB B.M.
(1970) 3anponoHyBaB 06’egHaTV B LapcTBo Vira, To6TO BipyciB.

3a nponosuuied  BITYM3HAHOTO  BYEHOro, akajemika
BipmeHcbkoi CCP ApmeHa JleBoHTOBMYa TaxTamkaHa, 6ota-
Hika i cuctemarumka (1972), KIiTuHHY hopMy XUTTA 3rpynysaTu
B 4 uapctsa, 06’eAHaHUX y 2 HajLapcTBa — HaAUapcTBo Mpo-
KapioT i HaauapcTBO eykapioT. HafuapcTBo NpoKapioT BKIOYaE
ofHe uapcTBo Apob6sHkM, abo MoHepy i3 3apybiXHOT kKnacudika-
uii. Apo6siHkn Nigpo3ainsatoTb Ha niguapcTBo 6akTepi i niguap-
CTBO LjiaHOGakKTepili (uiaHoM, ab0 CUHLO-3eMEHI «BOAOPOCTI» 3a
CTapoto Ha3Bolo).

Cepep, HaguapcTBa eykapioTiB BUAINAKTL 3 LapcTea: poc-
NNHW, Tpnbu, TBapuHW. LlapcTBo poc/vH AinaTe Ha 3 niguapcrsa:
6arpsiHkM (4epBOHI «BOAOPOCTI» 3a CTapol HOMEHKNATYpPOoHo);
CrpaBXHi BOAOPOCTI, BULL pOCNnHW. LlapcTBO rpubiB AinsaTb Ha
2 niguapcTsBa: HWKYMX | BULWKMX rpubiB. LlapcTBo TBapwH, Haii-
yucesibHilLe i3 eyKapioT, BK/llo4Yae B cebe noHaz 2-X M/H. BULIB.
Ix noeaHyoTh Y 2 NigLuapcTa — OAHOKNITUHHI TBAPUHM Ta 6araTo-
KNITUHHI TBAPUHK

YCi Xu1Bi opraHiamn 3 gyxe npocTor 6ionoriYyHoK opraxisa-
L€ B NOPIBHAHHI 3 POC/IMHMMW | TBapuHamMun BiAHOCATbLCA A0
uapcTtea npoTucTiB.B uili knacudikauii OCHOBHOK OAMHULEKD €
BuUQ. OpraHi3Mn 0f4HOr0 BUAY XapakTepusytTbCs BUCOKOK CTYy-
NiHO 6/1IM3KOCTI MOPAPONOTiYHMX | BIOXIMIYHMX BIACTUBOCTEN,



B TOW € 4Yac iCTOTHO BiAPI3HAKTLCS MO LMM BNACTUBOCTAM Bif, OpraHiamiB 6/1M3bKMX
BuAaiB. BionoriyHnii BMA no3Ha4yaeTbCcs ABOMA NIATUHCLKMMK C/I0BaMU, nepLlle — noyu-
HaETbCSA 3 NPONUCHOT OYKBU | 03HAaYaEe pid opraHismy, a apyre — sud. Hanpuknag, Kiul-
KOBa nasinyka, sika BUSB/IEHa B KMLLKOBUKY SIIOANHU, HA3NBaETbCA Escherichia (Ha3Ba
pogay) coli (Hassa sudy).

KniTvHu npokapioTiB xapaktepu3ye npocta 6ygoBa: BOHM He MalTb agpa i bara-
TbOX opraHen (MITOXOHAPIN, NnacTug, eHaonnasMaTuyHoil CiTkM, KoMmnaekcy Fonbaxi,
Ni30COM, KNITUHHOTO LIEHTPY) Ta BiACYTHICTb CUCTEMW BHYTPILUHbOKNITUHHUX MEMOpPaH.

[HapcTBO MpOTHCTIB

[TpokapioTu
/ i Eykapiotu
Bakrepii  LlianoOakrepii Fpn61/1/ Boiopocﬁ Haiinpocrimi

[Tmiceni [pixmxi

Cxewma 2.1. Knacudpikauis opraHiamis LapctBa npoTuUcCTiB

JNvwe B geskux 6akTepii, MelLKaHLiB BOAOMM abo Kaninsapis I'pyHTY, 3an0OBHEHUX
BO/I00, € 0COO/MBI ra3oBi Bakyosii. 3MiHIOKUM 00'eM rasiB y LUMX Bakyonsax, 6akrepii
MOXYTb MepecyBaTucs y BOOHOMY CepefoBULLi 3 MiHIMa/IbHUMW BUTpaTaMy eHepril.

Ha puc. 2.1. cxemMaTU4HO 306paXkeHO BHYTPILLHIO CTPYKTYPY NPOKapioT.

Y umtonnasmi MNpoKapioTiB MICTATbCA PUOOCOMU Ta PI3HOMAHITHI BK/THOUEHHS.
MnasmaTnyHa MembpaHa MOoXe YyTBOPHOBATU IMafeHbKi abo cknaa4vacTi 3arMoeHHs
B uMtonnasmMy. Ha cknagyactnx MeMoépaHHMX MOXYTb pO3TalloByBaTUCH (PepMeHTH,
pnbocomu, a Ha rafieHbKknx — POTOCKMHTE3YIUI pubocomMu, APiGHILLI, HDK Yy eyKapio-
TiB. [l0 cknagy noBepxHEBOro anapary KNiTUH NPoKapioTiB BXOAATb NiIrMeHTU. Y KiTu-
Hax Aesikux 6akTepiii (Hanpuknag, nypnypHnx) qOTOCUHTE3YOYI NIrMEHTN MOXYTb Mic-
TUTUCA B KYNIACTUX 3aMKHEHUX CTPYKTypax, YTBOPEHUX BUMUHAHHAMYK M1a3MaTuyHol
mMem6paHu. IX Ha3mBaloTb XxpomaTtodopamu (Bif rpew,. xpoma — papba Ta hopoc — ToW,
Lo Hece).

3amicTb f4pa B K/ITUHAX MPOKapioTiB € OAHA YW Kiflbka AAePHUX 30H 3i CNaKoBUM
marepiasiom. Ha BigMiHy Bif, a4pa eykapioTiB, AAEPHI 30HU NMPOKapioTiB MembpaHamu Bif,
uMTOoNnna3Mm He BigokpemsieHi. CnaakoBuii maTepiasl NpoKapioTiB NpeacTaBneHnii KinbLe-
BOHO Monekynoto AHK, npukpinsieHo B NEBHOMY MICLLi 10 BHYTPILLHbOI MOBEPXHI Na3ma-
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Kancyna

KniTWHHa cTiHKa

Mnasmanema

Lutonnasma

~ Pubocommn
Mnasmiga

Nini

(bimbpii)

LKryTuK
Hykneoig
(kinbuesa AHK)

Puc. 2.1. CxemaTnuHe 306paXeHHA BHYTPILHbOT CTPYKTYPU NpoKapioT
[Bekipumk K. M., 2001]

TUYHOI MembpaHun. OTXe, TUMOBUX XPOMOCOM, fKi B K/ITUHAX eyKapioTiB po3TalloBaHi B
AAPI, Y NPoKapioTiB HEMAE.

Y umTtonnasmi 6akTepii 3HaligeHO TakoX HeBENKI N03axXPOMOCOMHI KiNlbLEBI Mose-
kynu OHK. Mpwu gineHHi 6akTepil BOHX KOMiOKTLCA | NOTPanIsaTb Y A0YipHI KAITUHKW. Lli
CTPYKTYPX Ha3nBalOTbCs GaKTepiasibHAMU niasMigaMmu. HainbinbLli nnasmian BKHO-
yatoTb A0 100 reHiB. [eski nna3mign 3aatHi nepeHocuTucs B GakTepil, SKi He MarTb
nnasmig. lNepeHeceHHs nnasmif KOHTPOMKTL 20 reHis. 13 KIITUHU-00HOPA B K/TITUHY-
peunnieHT NnepeHoCcUTLCA oOfHa 3 NaHutoris Monekynn AHK nnasmigu, ska apasy foobyno-
BYETbCS 1 NEPETBOPIOETLCSA HA ABOMIAHLIIOTOBY CTPYKTYPY, & NOTIM 3aMUKaETLCA B KifbLie.

BinbLwicTe NpokapioTiB — OAHOK/ITUHHI OpraHiamMu, cepep, HUX € i KOJIOHIaJIbHI
doopMun. CKyNUYEHHS KITUH NPOKapIioTiB MOXYTb Matu BUIMISA HATOK, FPOH Towo. [HoAi
BOHW OTOYEHI CMiSIbHOK C/IN30BO0 060/TIOHKOKO — Karcysow. Mpu LbOMYy KOHTaKTU MiX
CYCIAHIMU KMTITUHAMWN, L0 Mat0Tb BUIMNSA4, MiIKPOCKOMNIYHMX KaHasbLiB, 3aN0BHEHNX LMTO-
naasmoto, BiAOMi fiMle AN AesKUX KONOHiaNbHUX LiaHoGakTepin. ®opma KAiTUH npo-
KapioTiB pi3HOMaHITHa: KynacTa (Kokv), nannykonogioHa (6aunnu), y BUrNALI BUTHYTOI
(Bi6pioHM) abo cnipasibHO 3aKkpyyeHoi (Cnipu/v) Nasinyky TOLLLO

MpokapioT PO3MHOXYIOTLCA HecTaTeBMM CMOCO60M —noginiom Hasnin. Mepepn
noAinoM KniTnHa 36inbLUYETbCA B po3Mipax, ii cnagkoBuin matepian (monekyna AHK)
NoABOKETLCA. OTXE, KOXHA 3 AOYIPHIX KNITUH, SIKi YTBOPUAUCSA BHACNIAOK Noainy mare-
PUHCBLKOT, OTPMMYE NOAIGHY CrnaakoBy iHChOpMaLto. Y NpPoKapioTiB CNOCTEPIraeTbes i
cTateBuii npouec — KoH'torauis. Mig yac KoH'torawii ABi KNiTMHWM 06MIHIOIOTLCS CNaaKoOBO)
iHtbopmavieto (y Burnsaai parmeHTis monekynn AHK) yepes uutonnasmaTvyHuim MiCTOK,
LLIO Ha NEBHUI Yac YTBOPUBCS MK HUMMW.

Eykapiotu (Big rpeu. eu — gobpe, noeHicTio, karyon — a4po) — ue opraHiamu,
KNITUHY SKUX MatoTb 0GoopMAeHi agpa (S4epHi).
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Posoin 2. Xapakmepucmuxa cmpykmypu K1imuH npoxapiom

I eykapiom ma NoOJIONCEHHA 8ipYCi8 Y cucmemi #Huso2o

[l0 eykapioT Hanexarb YCi BULLLi TBAPUHW | POCIMHU, & TaKOX OAHOKNITUHHI i1 6ara-
TOKNITUHHI BOAOPOCTI, rpubn Ta HalinpocCTiLui.

KniTnuHa eykapioT cknafgaetbcs 3 nnasMaTuyHoi MembpaHu, uMtonaasmm 3 pisHo-
MaHITHAMK opraHoigamun Ta agapa (puc. 2.2). POCMMHHI KNITMHM MatoTh e Bakyos,
[o6pe cchopmoBaHy LIeN03HY 000/I0HKY 1 PI3HOTO TUMY NaacTuaun.

AndepeHuialia nporonsasmMmu Ha AA4PO i LMTONIA3MYy, WO BUMHMKANA MNig, vac
eBoJIIoLIT, YMOXNUBUNA MyTareHHY MiHUBICTb i NporpamMmyBaHHA A4POM CUHTe-
TUYHUX NPOLECIB Yy LuTOnNNasmi.

Micns BUHUKHEHHSA MITOTUYHOIO AiNIeHHA Taka AudhepeHuiayis 3ymoBuia Takox i
3aKOHOMIpHWIA PO3noAin reHeTUYHoI iHhopmaLii B psAAy NOKOMiHb K/ITUH.

Komnnekc Monbaxi

™, ' =
V4 7 5 X UuTtonnasma
Vo 5 Z=5 ~ () N
»ig ; ; = N
o~ 2 \ KnitunHuiA UeHTp
| e ¥
ABPO —— 4 EhA) '
‘L:,, v i -~ v \, +— EHONNAIMaTUuHA
Anepue s ¢ | i
v

finepHa 060N0HKA <=

AnepHuid cik

Mitoxoxapia

Mna3zmariyHa membpata

A. TBapuHHa KNiTHHA

Liutonnasma MiToxoHapis

Enponnasmarwana EngonnaamatiyHa citka

CITK&

Pubocomu
KniTuHHa cTiHka MiToxoHAapis

Komnnekc Monbgysi

KpucTanu BkNOYEHD
Komnnexc ronbgxi Baxyons
3epHo Kpoxmano
Xnoponnact

Mnasmariyna membpasa

B. PocnnHKa knitTHHa

Puc. 2.2. Cxema GyaoBu KNiTUHN eyKapioT

[HWKMK cnoBamn, BUHUKHEHHSA Agpa i Moro B3aeMogif 3 LMTon1asMmoro — oguH
3 HaliBaXNMBIWIMX MOMEHTIB GionoriuHoi eBonouii. LLnsaxom peanizauii yknage-
HOI B reHax cnagkoBoi iHhopmalii AP0 ynpaBnse GINKOBMM CUHTE30M, qi3iosnoriy-
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HYMK A MOPCPONOTIYHUMI NpoLecamMmn B KAITUHI. HopMaibHa XUTTELIANBHICTb KTITUHM
MOX/IMBA TifIbKM 32 YMOBM PEry/ibOBaHOrO TPaHCMNOPTY iOHIB | MOMEKY MK KNITUHOHO 1
cepefoBULLEM.

BionoriuHi mem6paHu (Big nat. Membrana — 060/10HKa) — cucTemMa AUHaMiYHUX crie-
LjianizoBaHMX CTPYKTYP, SIKi 3a6e3neuytoTb KOMNapTMEHTaNi3aL|ito KIiTUH i OKpeMux opra-
Hesl, CTBOPHOKTbL YMOBW /151 HOPMa/lbHOro nepebiry MetaboniyHux npouecis. KnitTMHHa
MeMbpaHa BonoAjie ceNeKTUBHOK NMPOHUKMBICTHO LLOAO Pi3HUX KOMMOHEHTIB | YaCTUH KNi-
TUHK, WO 1T CKNagatoTb, | TAKUM YMHOM PErynoe TPaHCMOoPTHI npouecy. Kpim Toro, Memo-
paHn 3abe3neyyoTb cneumiuHy peLenuito Ha NOBEPXHI KNITUH, MDKKNITUHHI KOHTaKTK,
nepegaBaHHs HEPBOBUX IMMY/ILCIB, NEPeOdIr eHepPreTUUYHMX NPOoLIECIB.

Binku GionoriyHNX memMoépaH — Lie NepeBaxHO PepmMeHTN; BNk IOHHUX KaHaniB
Ta iHLWMX cUCTEM MeMOpPaHHOro TPaHCMNOPTY; PeLenTopHi BiNKK, WO 3B’A3YHTb 30BHILLIHI
niraHaM Ta 6epyTb ydacTb Y TpaHcdopmaLlii XiMiYHOro CurHasny B GIOOriYHY peakLiito
KNITUHW.

LUuTtonnasma (Bif rpeubkoi Kytos — BmicTUnuLLE, TyT — KNITUHA, | plasma — odhopm-
neHe), abo mampukc (Bif NaTMHCLKOI mater — 0CHOBa, ByKBasIbHWUIA Nepekiag — matm),
abo eiasonnasma (Bif rpeubkoi hyalos — cki1o i nnasma) sense cobor HaniBpigke
BHYTPILLHE cepefoBuLle KNITUHKU, 6araTtoasHy KoMoigHy cybctaHuito, Wwo ob'eqHye B
€ANHY CUCTEMY BCi KNITUHHI CTPYKTYPU i1 3abe3neyye IXHI0 B3aEMO/i0 B 0OMIHI peUYOBUH.
Ii cknag, BU3Havae GydepHi i1 OCMOTWYHI BNACTUBOCTI KAITUHW. Y LuTONIa3Mi Bigoysa-
IOTbCA BCi NpoLEecH KNITMHHOTO MeTabosiamy (KpiM CUHTE3Yy HYKNETHOBUX KUC/OT, KW
BiAOyBa€eTbLCA Yy A4PI).

Byodosa k/1imuHHO20 si0pa eykapiom

Cxema 6ypoBu agpa KNiTUH eykapioT npeActasneHa Ha puc. 2.3. liameTp agpa k-
TUHW TBapUHW [OPIBHIOE ~5 MKM, a 06'eM ~65 MKM®. 3a BUHATKOM TOr0 nepioay, Kosm
KNiTHa AinnTbes, AP0 WibHO i Maiike piBHOMIpPHO 3anoBHeHe AHK.

AaepHsie nopel

Hutu AHK

O6onouka sapa

BHYTpeHHAA
MembpaHa

‘ i . HapyxHan
AQpbILWKO ok, LR membpana

Puc. 2.3. Cxema 6yp0BU KIITMHHOTO siipa eyKapioT
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[OHK B eykapioTisB po3milieHa y a4pi i no3a pasamu KIiTUHHOTO NoAisly BXOAUTb
[0 cknagy aMOpgHOro HyK/1eonpoTeTHOBOIO YTBOPEHHA — AAEPHOI0 XPOMaTUHY.

XpomatuH — ue komniekc JHK 3 eicmoHamu (6iniku 3 Ny>XHUMU BNATUBOCTAMN)
Ta He2icmoHHUMU 6i/IkaMu. YTBOPEHHSA XpoMaTtuHy € cnocobom komnakTuzauii AHK.
XpoMaTuH € OCHOBOK CTPYKTYPY XPOMOCOM. 10 CyTi, XpoMaTtuH — ue AecnipanizoBaHHi
XPOMOCOMMU, siKi NepebyBatoTb B akTMBHOMY CTaHi Npu cuHTesi i-PHK (iHhopmaLiiHnx
PHK) i T-PHK (TpaHcnopTtHux PHK).

XpomMmocoma — Le opraHoig KnituHHoro agpa. CykyrnHiCTb XPOMOCOM BMU3HA4ae
CnajKoBi B/IACTMBOCTI K/ITUH | BCbOTO OpraHiamMy B Li/IOMY.

XpomMocomu CTaroTb BUAMMYMY B ONMTUYHOMY MIKPOCKONI Y BUTTIAA] YITKUX CTPYKTYP
TiNIbKW MICNA TOrO, K BOHM (NepebyBatoyuv B Aecnipasli3oBaHOMY CTaHi) NOYMHAKTL Crii-
paniyBaTuncs i yLiibHIOBaTUCA. Y TaKOMy CTaHi XpOMOCOMW HEaKTUBHI.

BinbLicTb KNITUH KOXHOMO BMAY Mae MNOCTINHWIA NOABIHWIA (AMNNOIAHWIA) Habip
XPOMOCOM ab0 KapioTumn, YTBOPEHWUI 3 ABOX OAMHapHUX (rannoigHux) Habopis, OTpu-
MaHuX Big Matepi Ta 6aTbKa.

KniTnHHE s14p0 MIiCTUTb ofHEe abo AekKinbKa LWibHUX ss0epeys. Aaepus — e micus
CVHTE3Y i TMMYacOoBOro HakonuyeHHsa pubocomHoi PHK (10-20% Big, 3arafibHOT Kifb-
KOCTI), AIKi Yy BE/IMKMX KiJTbKOCTAX BUKOPUCTOBYHOTLCA AJ151 360py XPOMOCOM.

ApepHa 060/10HKA CKNAAAETLCA 3 ABOX MEMOPaH, PO3Ai/IeHVX LWAPOM Y AeKinbKa
[EecATKIB HAHOMETPIB; 000/10HKA OTOYYE SAPO Ta BiAAINISAE NepuHyKIeapHUii (HaBKOIOS-
AepHuiA) NpocTip. Y saepHux memépaHax € nopu giametpom 40-100 HM, No SKMX 3 sapa
B umMTonnasmy BmxogdaTtb yci Buanm PHK (iHchopmauiiHi, TpaHCnopTHI i pubocomasibHi) Ta
iHLLI peyoBUHN. PHK crHTE3YHOTLCA KOMNIEMEHTAPHO Ha iHhopMaLiiHux ginsHkax AHK.

DyHKUIT 10pa eykapiom ma HyK/ieoida rnpokapiom:

- 36epirae cnagkoBy iHGhopMaLlito i 3a6e3nevye Tl nepeaaBaHHs Big MaTepPUHCLKOI
KMNTUHW AOYIPHIM;

- Kepye npouecamu XXUTTEAISNbHOCTI KAITUHN, 30KpeMa Perynre npouecu 6iocuH-
Tesy 6ifkiB;

- peryntoe GioxiMiyHi, ¢oi3ioNorivyHi i MOpdIoNorivHI NpoLecK B KAITUHI.

MiToxoHpApia (Bif rpeubkoi mitos — HUTKa i chondrion — 3epHATKO, KPynuHKa) —
opraHoig, eykapioTHOI KNiTUHW. Lle «eHepreTuyHi ctaHuii» KNituHu. ig yac guxaHHA
B HUMX BIgOYyBa€ETbCHA OCTATOYHE OKMCHEHHSA PEYOBMH KMCHEM NOBITPA. EHepris, wo
BUAINAETLCA, HArPOMaKyeETbCA B Mosiekynax AT®, CUHTE3 SAKMX NPOXOANUTb Y LMX
CTPYKTypax.

YcepeanHi MiTOXOHAPIT 3anOBHEHI MaTpuUKCOM, Yy SIKOMY 3HaxOoAsiTbCs KifbLeBa
mornekyna OHK, PHK, pnéocomu.

KinbKiCTb MITOXOHAPIM Yy KAiTUHaX pi3Ha, 3 POCTOM KMITUH YUCENbHICTb iX 36i/b-
LUYETLCA BHaCNifOK noAiny. MiToxoHApii 6epyTb akTMBHY yyacTb Yy AeTOKCuKauji
LUKIA/IMBUX PEYOBUH, 3AiACHIOIUN (hepMeHTaTUBHI peakLil, Nig Yac SKnx TOKCUH abo
NPOAYKTM X NEPETBOPEHHSA CTalTb MaKCMMaslbHO PO3YMHHMMU B PifKiil hasi BHYTPILL-
HbOro cepefioBuLLAa KAITUHW. YHACNiAOK NiABULLEHHA PO3YNHHOCTI TOKCUYHUX PEYOBUH
NPUCKOPIOETLCS BUBEAEHHS X 3 KNITMHM (OpraHiamy). BigkputTa MITOXOHApiasibHOI
JOHK nokasasio, Wwo untonnasma, sik i a4po, Hece cneyndivyHy cnagkosy iHhopmaLlito.
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MopyLweHHA uiei iHpopMaLil WKIAIMBUMU YAHHUKAMWN MOXE CMPUYNHATY BUHUKHEHHS
paky, Pi3HOBUAHICTb SKOrO 3aNeXuTb Bif TOro, 4YM BiAOYy/10CA MOPYLUEHHA OOMIHY
PEYOBUH Yy MITOXOHAPIAX, YyM Bigbynacs uyutonnasmaTnyHa MyTauist abo iHWi 3MiHN.
OHK miTtoxoHapii (ak i AHK npokapioT) 6inblu «oroneHa» Hix aaepHa AHK eykapiorT.
OcTaHH4, Ha BiagMiHY Big MmiToxoHapianbHoT AHK (i AHK npokapioT), Sk npasuio, 3axu-
LeHa 6inikamun. TpUBaNiCTb «OKUTTA» MITOXOHAPIVA HeBenvka. Hanpuknag, Ans KnitvH
NeYviHK1 BOHa CTaHOBUTb 6/11M3bKo 20 aib.

MnacTuan xapakTepHi TiNbKn A5t POC/IMHHMX K/TITUH. ICHYIOTL TPY BUAW NNACTUA;
X/10ponaacTu, NeikonaacT i XxpoMonaacTy.

Xnoponnactn — HaniBaBTOHOMHI ABOMeMOpaHHi opraHenu nogosracTtoi oopmu,
3€/1eHOr0 KONbOPY. BHYTPILWHA YacTMHa 3anoBHEHA CTPOMOLD, Y AKIA 3aHYpPEeHi rpaHu.
paHn yTBOPEHi 3 MEMBPAHHUX CTPYKTYP — TUAKOIAIB. Y CTPOMI € KifibLileBa MONeKyna
OHK, PHK, pu6ocomn. Ha membpaHax po3TalloBYETbLCA DOTOCUHTE3YHOUMI MITMEHT —
xnopodpin. Y xnoponnactax BigdyBaeTbcs (poTocuHTE3. Ha MembpaHi Tunakoigy Bia-
OGyBalOTbCA peakLil CBIT/IOBOT (pa3n (POTOCUHTESY, a B CTPOMi — TEMHOBOI.

XpomonsiacTu — IBOMeMOpaHHi opraHesniv chepruyHot oopmMu, Lo MICTATb YepBO-
HUIA, )XOBTOrapsunii i XXOBTUIA NiIrMeHTW. XpOMON/1acT YyTBOPIOKTLCA 3 X/TOPOMN/IACTIB |
HajalTb 3ab6apB/eHHs KBiTKaM i naogam.

Neiikonnactn — 6e3b6apBHi NnacTManM B He3abapBNeHMX 4YacTUHax poc-
NMHKU. MICTATb 3anacHi NOXWBHI PEYOBMHU, MOXYTb Ha CBITNi NepeTBoptoBaTuUCs Yy
XnoponnaacTu.

Jlizocoma (Bif rpeubKoi lysis — po3knagaHHs, po3nag, PO3YMHEHHS | soma — Tifo) —
«TifbUe, WO NnepeTpas/oe». BoHa € opraHoigom TUX KNITUH TBAPUH i rpubiB, L0 34iN-
CHIOIOTb BHYTPILUHBOKIITUHHE TpaB/ieHHs. Jlizocoma SB/Se CO6010 nyxupeLb («Mmille-
4OK») piameTpom 0,2-0,8 MKM, OTOUYEHMIi OfHOLLAPOBOK MeM6paHoo. oro BMICT i
MemMbpaHa BK/IoYaloTb Habip rigponiTUYHUX (PEPMEHTIB, WO BUSBASAKOTb aKTUBHICTb
y cnaboKnCNoMy cepefioBuLLi. YTBOPEHHS Ni30COM BifbyBaeTbCA B anaparti Fonbaxi.

Mg, Aieto HA3KK WKIASIMBUX YNHHUKIB, Y TOMY YMC/i TOKCMUYHUX PEYOBUH, Y Ni30COM-
HUX Milleykax YTBOPKOTLCA «AipKM», Yepes AKi BUXOAATb PEPMEHTU i PO3LLIN/IOHTb
yCi Knacu crnonyk — 6isikn, XUpu i BYyrneBoAu, WO MICTATLCA Y KNiTUHI. HaBiTb Mi3epHi
YLIKO[)KEHHS J1i30COM BefyTb KNITUHY A0 3armbeni, OCKiNbKM, Xo4a i MoBi/IbHO, asie
hepMeHTH BCe X Taku NoTPan/istoThb i3 J1I30COM A0 UUTONNa3Mu.

EndonnasmamuyHa mepexa (ElNM), abo eHOonsiasMamu4yHuli pemuKysiym
(eHpo BiA rpeubkoi endon — ycepeauHi).

EHOon1asmamuyHa Mepexa 3HaxoanTbCa B UMTonaasMi i SsBnsie coboro poszasy-
JKEHY Mepexy Bakyo/b i KaHa/liB, SKi CMonyyatoTbCs MK COOO0H i 06MeXeHi 0aHO-
LIapOBOK MeMOBpaHOI0 (TOBLLMHOW 5-7 HM), sika MOoxe 6e3nocepefHb0 NepexoauTn B
30BHILLHI NpoLlapok memopaHu siapa. EMNM 3abesneuye KOMyHiKaLii MibXX OKpeMUMK
BHYTPILLUHLOK/TITUHHUMY CTPYKTYPamMn i TPAHCMOPT PEYOBUH i3 30BHILLHLOIO Cepeso-
BULLA B UMTONNa3My. TOKCUYHI 1 KaHLEPOreHHi pevoBUHM YLLKOLKYOTb eHAonia3ma-
TUYHY MEpEeXYy, i e Npu3BoAnTb A0 BakyosibHOI AereHepauii. PO3pi3HAOTb rNafeHbKy i
rpanynsipHy EMM. Ha rnageHbkiin npoxoanTb CMHTES NinidiB, BYrNeBOAiB; Ha rpaHynisp-
Hili pO3TaLLOBYHTbLCS PUOOCOMM | CUHTE3YETLCS GINOK.

Pubocoma, abo epaHyna Manade — OAVH 3 KOMIMOHEHTIB eHAon1asMaTnyHol
Mepexi, ki mae oopMy chepuyHOT rpaHyv aiaMeTpoM y cepeHbomy 20 HM.
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®YHKLisA pbOCOM — 34INCHEHHA CUHTE3Y BIfIKIB.

B eykapioTHMX KNiTUHax yTBOPEHHA pubocom BiabyBaeTbCca B Aaepui. MoTiMm BOHN
Bifpasy BUXOAATb 3 HbOIO B 400, a gasli — y uyutonnasmy. ToMmy B caMoMy S4pi HeMae
LjisIKOM chopMOBaHMX pnubocom.

KinbkicTb pnbocoM y pisHOMaHITHUX KMiTUH pi3dHa. Hanpuknag, y 6akTtepianbHiii
KNiTMHI BOHa aopiBHoe 104-105.

Y eyKapioTHiil KNiTUHI pub0ocoMM NOB'A3aHi i3 30BHILLHBLOK MOBEPXHEK MeMbpaH
rpaHynsApHOT eHaonIa3MaTuyHol Mepexi. BoHM CUHTE3yoTb GiNkM, AKi NOTiIM yepes
KOMMeKC Monbaxi NoOKNAAKTb KMITUHY. ICHYIOTE APiGHI prbocomu, siki 3HaXOAATLCA B
MITOXOHAPIAX | X10poniacTax, ski noctayatoTb GISIKN TiSIbKM A5 CBOTX NOTPEO.

3aranibHuii npuHUMn 6y40BKN NPO- | eyKapioT A03BONSAE BUSBUTU CXOXKICTb YCIX KNi-
TUHHUX DOPM XUTTH, AATW TM OLHKY B €BOJIIOLT OpraHiyHoro CBiTy.

€4VHe, y YOMY eyKapioTu MocTynalTbCs npokapiotam, Tak ue — Yy LUBUAKOCTI
KNITUHHMX NoAiniB. Y 6akTepiil BigbyBaeTbCA Tak 3BaHWIA NPOCTUIA NoAin, Toai sK y
eyKapioTiB Le A0CUTb CKNaAHWUA nNpouec, BUKNMKAHUA HASIBHICTHO 3HAYHOT KifIbKOCTI
XpoMocoMm. ToMy 6akTepis AinnTbCA y cepeiHbOMYy KOXHi 20 XBUANH. 3a yMOBU 6e3-
nepeLLKogHOro nopginy, ogHa 6GakTtepiasibHa KAiTUHA Yy BiAMNOBIAHUX yMOBax Cnpo-

Tabnmua 2.1

XapakTepHi 03HaKu NPOKapioTUYHUX i eyKapioTUYHNX KNITUH

O3Haku MpokapioTn Eykapiotu
MnasmarnyHa membpaHa HasBHa HasiBHa
LinTonnasma HasBHa HasiBHa
Aapo BiICYTHE HasBHe
EHponnasmaruyHa citka BiACYTHS HasABHa
Anapart Fronbgxi BIOCYTHIl HasBHWi
Nizocomu BiACYTHI HasABHi

BiCYTHI (BUK/TIIOYEHHSA: ra30Bi

Bakyoni Bakyoni, abo aepocomu y HasBHI

BO/ZHMX MPOKapioT)

MoBepxHeBMn anapar

KNiTMHHa 060/10HKa 3 Mype-
THY | cfiM3oBa kancyna

KNiTH Ha 0B0/TOHKA 3 KNiT-
KOBWHW — Y POCNNH | XITUHY —
y rpu6iB, riKoKanikey —y
TBapViH

P OTOCUHTETUYHWIA anapar

®OTOCUMHTETUYHI NIrTMEHTU

naacTuam y pocnuH i rpubis,
y TBapWH BifCYTHI

MiToxoHApii

BiCYTHI

HasBHI

KAiTUHHWI LueHTp

BiACYTHIli

€ Ti/IbKW Y TBAPUH | AEAKNX
PYX/IMBMX BOAOPOCTEN

nobyaoBaHi 3 ogHiel

nobyaoBaHi 3 MIKPOTPYBOUOK,

LoKryTuKn MIKDOTPYGOUKIA go+3T2aLuosame 3a CXEMOIO
Mogin npoCTwii cknagHuii (HenpsiMuin)
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MOXHa NPOTAroM LwecTtu roguH yteoputn 250 000 K/iTUH, a NPOTATOM wwecTn Aib ii
NMOTOMCTBO 3anoBHMI0 6 CBiTOBUIA oKeaH. CTae 3p03yMisiuM, YOMY HaBiTb HE3HAYHA
KiNbKiCTb MaToreHHnx 6akTepiii yepes 2-3 AHi Nic/isi NPOHMKHEHHS B OpraHiam cnpuyn-
HIOE CMepTesNbHe 3axXBOpoBaHHs. NpoTe, Ha wWacTs, 6akTepii He 3aaTHI NOCTIHO Tak
LWBMAKO PO3MHOXYBATUCS, OCKi/IbKM 30i/IbLUEHHS X KiNIbKOCTI CTPUMYETLCA Aediuu-
TOM i, Bigxogamu BnacHoro Metadoniamy, ki OTpytoHTb GakTepito, a TakoX 3axuc-
HAMK cunamu opraHi3my. Mpo- i eykapioTUYHi opraHiamMu BifPI3HATLCA 3a TUNOM
opraHisauii reHoMy, 6y0BOI0 reHy Ta perynsyieto reHa. Y npokapioT BiACYTHi iHTPOHN,
€ OnepoHHa opraHizauis reHa, AHK He noB’A3aHa 3 6isikom Ta iH. OgHak, He AnBNS-
UYNCb Ha 3HAYHI CTPYKTYPHI Ta pyHKUIOHa/IbHI BIAMIHHOCTI, BOHW Mal0Tb CMi/ibHi pUcu
6y[0BHU, WO A03BONAATL BIAHECTU IX A0 €4MHOT (PiSIOreHeTUYHO NOB’A3aHOl KNiTUH-
HOI (hopMu XUTTA: No-nepLue, MeMOpaHHWA NPUHLMN 6Y40BW; BOHU MatOTb 30BHILLHI
i BHYTPILWHI nnasmarnyHi MemopaHu, wo 3abesneyvyoTb KOMNapTMeHTasi3aLito npo-
TonnasMu; no-apyre, B 3arasibHUX pucax NoAibHUIA NOTiK eHeprii yepe3 uukn Tpu-
KapOoHOoBMX KUCNOT (unkn Kpebea), a y POTOCUHTETUKIB — Npouec (poToCUHTERY;
no-TpeTe, EAUHUIA NPUHLUUN NOTOKY iHdhopMauil Big, HYKNETHOBUX KMCNOT A0 6ifnka:
OHK — PHK — 6inok.

Bipycu 3aiimaloTb CyMixXHE MOMOXEHHS MiXK XXMBOK Ta HEXMBOK MaTepietn. o
OCHOBHMX pUC, WO BIAPI3HAKOTL TX Bif XXMBUX OpraHiaMiB, Hanexartb: BifCYTHICTb
KNITUHHOT OYyA,0BW; BIACYTHICTb BNACHOT Gi/IOK-CUHTE3YUO0I CUCTEMU; TEHOM BipYy-
ciB MOXe 6yTu npenctaBneHnin He Tinbkn AHK, ane i PHK; geski Bipycn MOXyTb
hopmyBaTu BCepeauHi KNiTUHW KpucTanu. [MNeplloBigAKPUTTSA BIpYCiB HanexuTb
.1 IBaHOoBCbKOMY (1864—-1920). ¥ 1892 poui BiH CBOIMW OpUTiHa/IbHUMMK Aocnigamm
BUAINNB NaTOreH 3 TIOTIOHY, KW iHAYKYBaB CBOEPiAHY MO3aiKy Ha JINCTI THOTIOHY.

2.2.1. OcoO6nuBOCTI CTPYKTYpU Ta (pyHKLii BipyciB

Bipycu — no3akniTuHHI oopMy XUTTSA, SKi ABMSOTbL COO0 aBTOHOMHI FreHETUYHI
CUCTEMM, HE3AATHI A0 CAMOCTINHOrO iCHyBaHHS No3a OpraHiaMoM abo KIITUHOK Xass-
THa, TO6TO € 06NIrAaHTHUMM BHYTPILLIHBLOKNITUHHUMK NapasuTtamn. Haenaku, K i BCi
XMBI 00’€KTW, BIipyCW 34aTHI: 0 PO3MHOXEHHS; YCMNaJKoByBaHHA 03HaK; reHeTUYHOI i
oeHOTUNIYHOT MIHAMBOCTI; aganTauii 40 YMOB HaBKO/IMLIHBLOIO cepefoBuLLia.

3pini BipyCHi YaCTUHKM (BiPiOHK) CKNagarTbCsA 3 HYKIETHOBOIT KUCNOTH, NOMILLEHOT
B GisikoBy abo sinonpoTeiHoBY (6iN0K y KOMM/IEKci 3 ninigamu) 060M10HKY. o cknagy
BipycCiB BXOANTb OAWH 3 ABOX BUAIB HYKAEIHOBMX kucnoT — AHK a6o PHK; ua o3Haka
NeXUTb B OCHOBI X Knacudikauii Ha AHK-BmicHi Ta PHK-BMiCHI. Takox o6uagi rpynm
noAiNATb Ha OAHONAHLIOrOBI 4BO/TAHLIOTOBI.

Binkn KifbKiCHO nepeBaxarwTb Y BIPYCHI YacTuHUI. HM3bKOMONEKynsipHi Ginkn
3B’A3YI0TbCA 3 HYK/IETHOBOK KMC/OTOK, YTBOPOKOUM HYOX0N — Kancug. barato Bipycis
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MaloThb Le oAHY 06O0JIOHKY, po3TalloBaHy 30BHi kancuay, — nernsoc. lNennoc cknaga-
ETbCA 3 BUCOKOMOJIEKYIAPHNX BisIKiB, OpraHizoBaHNX y BUPOCTU — NeNnIoMepu, sk cny-
ryloTb ANA po3ni3HaBaHHS KMiTUH-MilLeHel. Kpim 6inkiB, 40 ckiady nensaocy BXogsaTb
ninian Ta Byrneesoau.

Binkn kancmuay Ta nensiocy BUKOHYHTb Taki (PyHKLUII: cTabinisytoTh | 3axmuianTb
HYKNETHOBY KMUCNOTY; € (hepMeHTamu, Wwo 6epyTb yyacTb Y BiATBOPEHHI BipyCHOT Yac-
TVIHKW; PO3Ni3HA0Thb BIAMOBIAHY KNITUHY-MilLEHb.

2.2.2. PenpopayKuis BipyciB

IcHye neBHWI NopsfoK TpaHckpunuil BipycHux IPHK, Aki noTiM TpaHcnoTbesa 3
yTBOpeHHAM Ginika. Pensikauis BipycHoro reHomy 6inbwocTti PHK-BMICHUX BipyCiB Bia-
6yBaeTbCA B LuuTOonaasMmi, a 6inbwocti AHK-BMicHUX BipyciB — y Aapi. XKUTTEBI LUKN
BipyCiB MOXYTb Bifpi3HATUCS B Pi3HNX BUAIB, aie BiabyBatoTbCs 3a 3ara/ibHoK CXEMOIO.

Penpoaykuis BipyciB 06’eqHye Aekisbka eTanis:

1) po3ni3HaBaHHA KITUHU-MILLEHI 1 NPUKPINJEHHSA 40 HeT;
2) MPOHUKHEHHSA B KNITUHY;

3) 36MpaHHA BipyCHMX YaCTUHOK,;

4) BUXif, 3 KNITUHWN.

[POHUKHEHHS BipYCY 8 K/TIMUHY.

IMPOHUKHEHHSA BIpYCY B KNITUHY-Xa3siHa NOYMHAETHLCS i3 B3AEMOIT BipyCHOT Yac-
TUHKM 3 NOBEPXHEID KNITUHK, Ha 5Kl € 0COBNMNBI peLenTopHi AinsHkM. O6010HKa Bipycy
Mae BiANOBIAHI NPUKPINHI BifikK, WO «BMAI3HAOTb» Ui AiNAHKA. Came uMM 3abesnedy-
ETbCA BMCOKA cneuudivHIiCTb BIpYCiB LLOAO K/ITUH-Xa3s1B: 4acTo BipyCuM BpaxkaloTb
e NeBHWUIA TUN KITUH NEeBHOTO BUAY OpraHi3aMiB. FKLIO BipyC MPUKPINIIOETLCH He
[0 peuenTopHUX AifISHOK, a A0 iHWNX MICLb MOBEPXHi KNITUHK, TO 1T 3apaXKeHHSA MoXe
i He BiabyTuca. OTxe, HasABHICTb peuenToOpPHUX AINIAHOK NOBEPXHI KAITUHW BU3HAYaE ii
YYTNMBICTb A0 TOro abo Toro BuAay BipyciB. MPUKpPINHI 6ifIKK BipyCHUX YaCTUHOK Y NpPOo-
CTUX BipYyCiB MICTATbCS B GINKOBI 060/10HL, a Y CKNaAHNX po3TalloBaHi Ha NOBEPXHI
[04aTKoBOT MeMOpaHn y BUMMAAI LWKXNIB, FOMOK TOLLO.

Y cepefMHy KMITUHU-Xa3siiHa BipyC MOXe MPOHUKHYTU Pi3HUMU Wisixamu. B ogHux
BMNajkax BipyCHi 060/10HKM 3/1MBaOTLCA 3 KITUHHOK MeMOPaHOL0 (K Y Bipycy rpuny),
B iHWNX — BipyCHa YaCTUHKa NoTpanife B KAITUHY LIAXOM MiHOLMUTO3Y, MIC/IA YOro
dhepmeHTU KNITUHN-Xa3sATHa POo3LEn IoTh i 060/I0HKY, 3BINIbBHAKYN HYK/IETHOBY KUC-
noty (Bipyc noniomienity TBapuH). Y POC/UHHI KAITUHN BipYCU MOXYTb MPOHMKATK
yepes MOLKOMKEHI AiNIAHKN KNITUHHOT CTIHKN.

36upaHHS BipyCHUX YaCMUHOK.

Micns NPOHWKHEHHSI BIPYCY B KNITUHY-Xa3siiHa A0ro HykneiHoBa K1coTa nepegae
crnafKoBy iH(hopmalLlito NPo BipYCHi GifikK B GINTOKCMHTE3YIOUMIA anapaT KNiTUHW.

Y peskux BIpYcCiB BipycHa 4dacTuHka MicTuTb I-PHK, sika Bigpasy crnosyyaeTbes
3 pubocomamm xassiiHa i CNPUUYNHIOE CUHTE3 BIpYCHUX GinkiB, y iHWKUX iPHK cuHTte-
3yetbca Ha PHK un OHK Bipycy. feski PHK-BMicHi Bipycu, Hanpuknag Bl/ly (Bipyc
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iMyHOAEeIUNTY NIIOAVHN, SKWIA NPU3BOAUTL A0 CMEPTE/bHO Hebe3neyHoi XBopobu —
CHIAyY), y aapi kKNiTuHW 38aTHi BUKknukatn cuHtes JHK (ssuLLe 3BOpoTHOT pennikau,i),
a OCTaHHS, B CBOK 4yepry, cuHTesye BipycHy iPHK. Ha punc.2.4. 306paXeHo XUTTEBUIA
UMk Bipycy BIY, akuii cknagaeTbesl 3 HACTYNHUX CTafji:

- BipYyC NPUKPINIETLCA A0 PeuenTopiB Ha NOBEPXHI KNITUHU;
- BipyC NPOHUKAE B cepeanHy KNiTuHu i "posasiraetbes”" — 3Himae 3 PHK 6inkoBy
00O0/I0HKY;

- Ha BipycHin PHK 3a gonomoroto oepMeHTy 3BOPOTHOI TpaHckpunTa3n (peBsep-
Tasn) cuHTesyetbea konia OHK. PeBeprasza BXoouTb B CK/aZ BIPYCHOI YaCTUHKW.
CnouaTky cuHTe3yeTbCca oguH naHutor AHK, notim PHK B LboMy KOoMnnekci po3naga-
€TbcA Nig aieto PHKasw, i cuHTesyeTbea gpyruii nadutor JHK;

- AHK-Konis BipyCHOro reHoMy NpoHUKae B AA4PO0 K/TITUHU-Xa3siHa | BOYL0BYETLCA B
reHOM KNiTuHW. Ticnsa upboro Bipyc MoXe Tam iCHyBaTu AeKifibka pokiB, He NPOSIB/IAYN
cebe. Ls dhaza HasnBaeTbCA NaTeHTHOK hasolo;

- Ha BCTPOEHMIA B reHOM xa3siiHa BipycHoi AHK Big6yBaeTbCAT TpaHCKpUNLUis —
CUHTE3YOTbCA BipPYCHI 6i/lkn. BoOHM 3anyckatoTb Nnpouecu, HeooxigHi ans o6pobkn PHK
Ta NepeTBOPEHHS i B hopMy, sika BXOAUTL B CKag, BipyCHUX YacTUHOK. MoTim BigbyBa-
ETbCA HabIp IHPEKUIRHNX YaCTUHOK;

- HOBI BIPYCHi YaCTVHKN BUXOAATL 3 KNITUH.

Pennisauinnmi wwA BIN (20 B o Clercg, 19861 1 ~ Ww 2= MO TR 3= FOn; 4 = PHIK; 5~ JB0R0THA TRARCRpTaza; 8 - PHEJOHK,
T = WiAbuOBD DEOmTROES [HK: 8 = iWrerpaut; § - Tp ;10 = MPHES 11 = Tp 12 = WGpa. 13 = SEyuiy B

Puc. 2.4. XXutteBnii yukn Bipycy BIY

Ocobnveum Bunagkom € sbygosa BipycHoi OHK y AHK knitvHu-xassaina. Mpu
LbOMY He Bif0yBaeTbCs HE3a/IEXHOIro CUHTE3Y BipyCHMX BIifKiB, a N1Lie B KOMMJEKCI 3
binkammn KniTnHW. [lo Takux BipycCiB Hanexarb Aeski bakTepiotharn Ta Bipycy, Lo npu-
3BOAATb [0 MEBHUX PAKOBUX 3aXBOPKOBAHb. IXHi GifIkKM He BOWBAIOTL KNITUHY, OAHAK
3MIHIOKOTb TI BNacTUBOCTI (Hanpuknag, pakosi KNiTMHW HabyBaloTb 34aTHOCTI Heobme-
YXEHOro POCTYy Ta YacTuxX NOAiNiB TOLLO).
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[Jani Bipycu 3a [0OMOMOIOK MPOAYKTIB B/IACHOT XUTTELAIA/ILHOCTI NMPUTHIYYHOTb CUH-
Te3 BIIKIB KNiTMHKN-XassiHa, To6To TpaHcaau;o iHdopmauil 3 AHK Ha iIPHK knituHu, i ctn-
MY/IHOKTb CUHTE3 B/IACHWUX OifikiB, BUKOPUCTOBYHOUM BINTOKCMHTE3YHOUNIA anapar KNiTUHK-
XazsdiHa Ta 1l eHepreTuyHi pecypcu. BogHouac Monekynm HyKeiHOBOI KMCNOTK Bipycy
NOABOKTLCH.

YMBOPEHHSI BIPIOHIB | BUXIO 3 K/IMUHU

K TiIbKK BipYCHI HYKETHOBI KMCMOTK i BIpYCHI GiNKM CMHTE30BaHi B AOCTaTHIl Kinb-
KOCTIi, NOYMHAETLCA 36MPaHHA BipyCiB. BKIIOYEHHSA HYK/IE€THOBUX KUCMOT Y BipyCHI Karl-
cuav y PHK-BMicHUX BipyciB BigbyBaeTbCca y uutonniasmi, a y IHK-BMicHMX BipycCiB — y
aapi. Nlisocomun KNiTUHU-Xa3diHa NPOAYKYHTb (DepMeHTH Tigposiasn, AKi po3prBatoThb
MeMbpaHy KMiTUHU-Xa3siHa, i BIpIOHN NoTpanasoTb Y MDKKITUHHE cepenoBulle abo
KPOB i 3apaxatoTb HOBI K/TITUHN.

3apaxarouncb BipyCOM, KiTUHA aKTMBYE CheliasibHi MeXaHi3Mn npoTUBIipyCHOro
3axuCTy, BifbyBa€eTbCA NepenporpamyBaHHs KNiTUHW. BOHa NoyvHae cMHTe3yBaTu CUr-
Ha/lbHI MONeKyn — iHTepgepoHHn, Lo akTUBYOTb CUCTEMU IMYHITETY. [OLIKOAXEHHS,
CNPUYMHEHI PO3MHOXEHHAM BipyCY B K/TITVHI, BUAB/IATLCHA CUCTEMAMWN BHYTPILLHBLOIO
KNITUHHOIO KOHTPO/IIO, | Taka KNiTMHa cama cebe BOMBaE nif yac anontosy, abo npo-
rpamMoBaHoOi KNITUHHOT CMepTi.

[esiki Bipycn MOXyTb NEepPexoauTi B NaTEHTHWI (NpYXOBaHWiA) CTaH i akTMBYyBaTUCS
nvwe 3a NeBHUX YMOB. Mpu LbOMY BipyC YCNafKOBYETLCS AOYiIPHIMM KNITUHAMW | HEPIAKO
BK/IIOYAETLCA Y KNITUHHUIA TeHOM. FKLLO KIITUHW NOTPanisioTb Y HECNIPUST/IBE Cepej;-
OBMLLIE, TO BIPYC CTA€E aKTVBHMM i NMOYMHAE PO3MHOXYBATUCA. Bipyc, L0 aKTMBHO PO3MHO-
XYETbCA, He 3aBXav BOVBaE KITUHY-Xa3sdiHa. barato BipyciB BUXOAATH i3 K/IITUHM LLISIXOM
BiAOPYHbKYBaHHS Bif, K/TITUHHOI MEMOpaHK, HabyBarouy Npu LibOMY 30BHILLHLOT 060/TOHKM.
Y ubOMy BUNaAKy KIITUHA MOXe NPOLOBXYBATU XUTKW | NPOAYKYBAaTU BipyC.

JKummesi YuK/u Bipycie MOXYmb BIOPI3HSIMUCS 8 Pi3HUX BUOIB, asie BI0byBaombCsi
3a 3aza/ibHoK cxemMor. MoxHa sudiiumu mpu cmadii' BipyCHOI iHghekyii: adcopbyisi
BIipyCy Ha KJIMUHHIU MemMbpaHi i MPOHUKHEHHSI BIPYCY B K/AIMUHY; €KCMPECIs i persiikayisi
BipYCHO20 2eHOMY; 36upaHHs BIpyci8 ma iX BUXIO i3 K/IIMUHU.

MexaHi3Mu rpOHUKHEHHS BIpPYCIiB y KIMUHU /IOOUHU, MBapPUH, POC/IUH, 6akmepili
BIOPI3HAOMbLCSA CBOIMU 0CO6/IUBOCMSAMUL.

2.2.3. MoHATTA Npo 6akTepiocharn

BakTtepiodarn — ue Bipycu, WO MarTb 3[4aTHICTb NPOHUKATK B GakTepiasibHi KIii-
TVHW, PENPOAYKTYBATUCA B HUX | BUKNKATK X Ni3nc. darv WMPOKO NOLUVPEHi B Npu-
poAi — Yy BOAj, I'PYHTI, CTIYHMX BOAAX, Y KALWIEYHWUKY TBApPWH, JTIOAVHN, NTaxiB, y pakoBuX
MyX/IMHaX POC/NH.

xepenom charie naToreHHUX MIKpPo6iB € XBOpi N0AM | TBapuHU, GakTepioHo-
cil. BuainsaoTbCcsl 3 BMICTOM KULLIEYHMKA, Ceyeto, BipyC BUABNAMM B MOKPOTI, C/UHI,
rHO1, HocoBOMY cekpeTi. Ocob6nBO Benuka KinbKicTb diaris BUAINSETLCA B Nepiog,
O4YXXaHHS.
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Cmpykmypa i Mopghosiozis pagzis.

BinbWwicTe doarie cknagaeTbCca 3 rosioBKK, KOMIpUA i XBOCTOBOrO BiApOCTKa, L0
3akiH4y€eTbCA 6a3aUsibHOI NNATIBKO, A0 AKOT NPUKpIn/IeHi pibpunn CxematnyHe 306pa-
YXEHHS CTPYKTYpKn GakTepiodary nogaHo Ha (puc. 2.4).

BopoTHuuok

\
BasankHas
NNacTHHXE

XBOCTOBAA HWTL

Puc. 2.5. CxemaTnuHe 306paXeHHA CTPYKTYpu 6aktepiodary (nisopyu)
Ta MexaHi3Mm fii Ha KNiTUHY-XassiHa (NpaBopyu)
[PeHHebepr P., 1991]

BmicT ronoskn — ue AHK (iHogi PHK). XBOCTOBMI1 BIAPOCTOK Mae UMAIHAPUYHWI
CTPWXEHb, OTOYEHWUI CKOPOUYBa/IbHUM YOX/IOM. B 060/10HKY (haroBOi YacCTUHKM i Bif-
pPOCTOK BXOAUTb OINOK, WO 3 MNOfiaMiHiB: cnepMiH, NyTPecuuH, KUCAOTOPO3UNHHUI
nentng. darn GiNbLI CTilKi B 30BHILLHbOMY CEPEAOBULLI, HK 6akTepii. ButpumytoTb
TMCK go 6000 atm., CTiki o aii pagiauii. 4o 13 pokiB He BTpayaloTb CBOIX JITUYHUX
B/1acTUBOCTEN, NepebyBatoun B 3anasHnx amnynax. OgHak darv WenAKO rMHyTb Npu
KMM'ATIHHI, AT KNCNOT, YP-NpoMeHIB.

MaToreHn BipyCHOI Npupoan 3aBAat0Tb BEMMKOI LLKOAM PISHMM BUAaM TBapWiH, L0
BMPOLLYIOTLCS B arpornpoMUC/IOBMX KOMIJIeKcax YKpaiHu. Benvika KinbKiCTb CBUHER Y
Pi3HMX perioHax aep)xaBu BpPadkeHi NapBOBIPYCOM, WO BUK/IMKAE MyMidikawio nioay,
BUKUAW, MEPTBOHAPOKEHICTb. MpoBeAeHNIn MOHITOPUHI BipYCHUX IH(PEKUIA POCNH i
TBapuH AlK YkpaiHu Aas 3MOry CK/1acTu KapTu NatoreHis Ta 6e3BipyCHMX 30H, AKi J03BO-
NATb NIETKO OpPIEHTYBATUCH, [e, Hanpukiad, MOXHa BrMpoBagKyBaTn GiOTEXHO/OTIO, a
[ie — Hi, TOMY L0 € 30HW 3 BE/IMKMM HaKOMUYEHHSIM BIPYCIB Y I'DyHTax Ta B 3a/IMLLIKaxX poc-
nvH. Mpun napatudi TeNAT BUKOPUCTOBYIOTb repTHep-har, Npy 3aXBOPHOBaHHI MOPOCAT —
cynnectudep-gar, npu KonibakTepiosi — koni-gpar Ta iHLLi.

Ane pyxe yacTto dpary BeayTb cebe HefoCTaTHbO akTMBHO. Taka HexapakTepHa
noBe/liHKa BipyCiB-6aKTepii MOXe 6yTX NOB’si3aHa, Hanpuknag, 3 Pi3KMMM 3mMiHaMmn eko-
NOriyHMX haxkTopis.
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PO31I1 3

EKOJIONYHE TA EMIAEMIONOINYHE

3HAYEHHA MIKPOOPIAHI3MIB

MikpoopraHiamu — Lie 3arasibHa Ha3Ba A0CUTb APiGHMX opra-
Hi3MIB POC/IMHHOTO | TBAPUHHOTO NOXOMKEHHSA, AKI BUAUMI SinLle
B MiKpockorni. BoHM € npoBigHUM YMHHUKOM CaMOOYULLIEHHSA
HaBKOMMLLHBLOTO cepefoBuLLa. /19 MiKpOOpraHiaMiB XxapaktepHa
HM3Ka 0COBNNBOCTEN:

- ix 6iomaca (a 3HaunTb i MOBEPXHSA KOHTaKTY 3 HABKOJTULLHIM
cepefoBMLLEM) NEPEBULLYE Ha NJIaHeTi CyKynHYy Macy POC/UH i
TBapWH;

- )XOZEH 3 BiJOMUX OpraHiamMiB HEe MOXe 3PIBHATUCS 3 MIKpO-
opraHiaMamu y LIBUAKOCTI BiATBOPeHHs 6iomacu (3a 1 poby
opraHi3m koposu mMacot 500 kr cuHTe3sye B cepegHboMy 0,5 kr
6inkiB, a maca gpixaxiB y 500 kr — 50 T; y 6akTepili ua 34aTHICTb
LLle BULLE, HIXX Y APDKAXIB);

- BOHW Hanbinblw edeKkTMBHO 3acBOKThL eHeprito: KM
MiKpoopraHiamy ctaHoBuTb 70-80%, Toai sik KM cknagHoro
opraHiamy — Tisibku 0,0002- 0,05%;

- MIKpOOpraHiamy nerwie BUAO3MIHIOKOTHCA | MPUCTOCOBY-
I0TbCS 10 YMOB CepeioBMLIa i B LIbOMY — 3aropyka «b6e3cmepTsi»
HaNPOCTIWNX A YPa3NMBICTb XUTTS 6araTOKNITUHHMX OPraHi3MiB
(ocobnuneo BULIMX);

- MiKpoopraHiamMy 34iACHIOITb Npouecu, SKi HefoCTYIHI
BULLIMM POC/MHAM i TBapuHaM: NOBEPTaOTb GIOreHHI eneMeHTn
y Be/IMKWIA GioreoxiMmiyHuin Kpyrooo6ir, To6To fodarTb M Bac-
TUBICTb HECKIHUEHHOCTI (HEBMYEPNHOCTI 3anacis), sika € He0b-
XilHOKO YMOBO iCHyBaHHS XUTTA Ha 3emni. Tomy Mikpoopra-
HI3MW 3aBXAW MOXHa 3HaliTK B NOBITPI, Y I'PYHTI, Y BOAI, BENMKa
KIJIbKICTb MIKPOOGIB 3aCe/ialoTb POTOBY MOPOXHWHY, HOCOI/OTKY,
KULLEYHWK JTIOAMHN | TBAPVIH.

3.1. Yyacmb
MiKpoopaaHi3mis

Y KO/1006i2y pe4oBsuH
y rpupoodi

3.2. EKonoaiyHe

ma enidemiosiozgiyHe
3Ha4YeHHs
Mikpocgbsiopu rpyHmy
ma rosepxHesux 800
3.3. MNoHssmms

npo HaHobakmepii
ma IHgheKyitHI
azeHmu: sipoiou,
MPIOHU, MiKorn/1amu
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BrBUYEHHA aKTMBHOCTI MiIKPOOPraHi3aMiB y NPYPOAHUX YMOBaxX Aornomarae 3p0o3yMiTu, fK
NigTPUMYETBLCS XUTTA Ha 3eMJli.

AgekBaTHe (PyHKUiOHYBaHHA r106a/1bHOI €KOCUCTEMU M1IaHETU HEMOX/MBe 6e3
KO1006iry HEOOXIAHUX ANSA XUTTS XiMIUHUX eNeMEHTIB — 6ioreoXiMiuHNX LMKIIIB.

Ekonoro-disionoriyHnii Hanpsim NigHO PO3BMBaB Y CBOIX NpausaX OAMH i3 3aCHO-
BHUKIB I'PYHTOBOT MiKpOG6ionoril, BuagaTHnin pociicbkuii yueHnin C.M. BuHorpaacbkuii
(1856-1953). BiH yBiB MIKPOEKOMOTNYHNA MNPUHUMN Yy AOCMIAXKEHHS Mikpoopra-
Hi3MiB.

[oknagHe BuByeHHA C.M. BUHOrpaacbkum MOpdONorii i XXMBEHHA CipkobakTe-
pii, HITPUAIKYHUMX | 3a1i306aKTepiin CNPUAIO BiAKPUTTIO BXX/TIMBOIO 6ioN0rvyHOro npo-
Llecy — XeMOCHHTe3y. oro JOCNipKEHHS NoKasanu, Lo MIKpOOPraHiaMu 3iiiCHIO0Tb
BE/MKY reoxiMiuHy poboTy, 6epyym yyacTb Y KO/1006iry peyoBuH y Npupogi.

Mig KOM00GIromMm PeuoBUH PO3YMIOTb LMK/ PI3HUX IX MEPETBOPEHD, 3aBASKM KM
3anacuv OCTaHHIX Yy NPUPOoAI HEBUYEPIHI.

MikpoopraHiamun 3a A0NOMOrol CBOIX (hepMeHTIB po3kiafalTb Pi3Hi CKNafgHi
OpraHiyHi CNonyku, Wo YTBOPHOKTLCS SIK BiAXoAW XUTTEQISNBHOCTI opraHiamie, abo
BXOAATb A0 CKMafy BiAMepnmMx opraHiaMie, 40 NPOCTUX, AKi NOBUHHI NepeTBOPUTUCSH
Ha HeopraHiyHi pevyoBUHKN, BKpal HeobXigHWX Ansi NoOyAOBM POC/IMHHOIO Ta TBa-
pUHHOrO 6isikiB. LLloAo LbOro 0co6anBO LiHHI Taki AKOCTI MiKpOOpraHiamie, ik MeTa-
60nivyHa yHiBepCaslbHICTb, BUCOKI LWUBWUAKOCTI 3A4iCHIOBAHNX NEPETBOPEHb i LUMPOKe
MOLUMPEHHA B NPUPOLI.

[0NOBHOK PYLLIAHOK CUNOK KOA006iry BYINEeLU i KACHIO € (DOTOCUMHTE3, SKWUi
3ab6e3nevye 3aCBOEHHS COHAYHOI eHepril i Takum WAsAXom BigHoBeHHA CO2, bikap-
6oHaTy i KapboHaTy (OKMUCNEHUX CTaHiB BYrneuto), a TakoX Of4HOYACHOIO YTBOPEHHS
MONEKYNSAPHOIO KNCHIO 3 Boan. OTXe, Ha CyLUi | B OKeaHax KOXXHOIo POKY 3B’A3YETbCSA
6ins 1.6x1010 Ta 1,2x1010 T BYr/ewo BiANOBIAHO. Ha cyLui OCHOBHWUIT BHECOK Yy DOTO-
CUHTETUYHY aKTUBHICTb 3AiICHIOIOTb 3€/1eHI POC/IMHN, & B OKeaHi — NPakTU4YHO fvLie
O HOK/TITUHHI BOAOPOCTI, siKi Ha3MBatoTbCs GITOMIAHKTOHOM.

OTXe, KONoobir pevoBuH y Npupogi 3abe3nevyeTbcsl MiKpoopraHiamamMu FpyHTY i
BOLHUX CUCTEM.

Mikpodp/iopa r'pyHTY € OCTaHHbOK JIAaHKOK KOS1I006iry pevyoBUH Y MPUpoAi, BOHA
3natHa MiHepanisyBaTun 6yab-AKi opraHiyHi pewwTky (KpiM BUHaiAeHnX N0AMHOK opra-
HIYHMX PEYOBUH — KCEHOBIOTUKIB).
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Xapakmepucmuka ma ekosio2i4yHa poJsib MiKpoopa2aHi3mis rpyHmy

Cepep, ycix 06’€KTiB 30BHILLUHLOrO CBITY 0CO6/MBO GaraTuii Ha MiKpOOpraHiamu
I'PYHT, A€ BOHM 3HAX0AATb HAMGINbLL CNPUAT/IMBI YMOBU AN CBOET XUTTEAIANBHOCTI:
HEeOoOXiAHI NOXMBHI PEYOBMHW, OOCTATHIO Ki/IbKiCTb BOJOrM, 3axXWUCT Bif, COHSIYHOIO
BUNPOMIHEHHS.

I'DYHT € cepeoBuLLEM iCHYBaHHS BiNbLIOCTI BUAB 6aKTepiii (K aepobHMX Tak i aHa-
€epPOo6HKX), KpiM TOr0 TYT 3yCTpiYatoTbCA rpubu, akTMHOMILLETU, BOAOPOCTI, SIMLIAAHNKN,
HalnpoCTiLWi, YepB’aKkM TOLLO. MiKpoOopraHiaMn pO3MOBCIOAKEHI B Pi3HUX NpoLuapkax
I'PYHTY HepiBHOMIpPHO. KinbKicTb 6akTepiil TyT 3aN1eXuTb Bif 0CO6/IMBOCTEN I'PYHTY, a
TakKoX Bif, XiMiUHMX Ta (PiI3NYHKX (pakTopiB, SKi HA HEOro BNNMBAOThb. MOBEPXHA I'PYHTY
3a3Buyali HecnpuATAMBa AN XUTTA MIKPOOpraHiamiB BHaCNiAOK Ail COHSYHUX Mpo-
MEHIB Ta BUCYLLYBaHHS. HalibifibLua KinbKiCTb MIKpOOpPraHi3aMiB 3yCTpiYaeTbCs Ha rnu-
6uHi 15-35 cm (o 108 y ogHoMy rpami). Huxye iX KiflbKiCTb 3MEHLLYETbCS, Ha [MUOUHI
1,5-5 ™M 3ycTpivaloTbCA NOOAMHOKI KNITUHWU. Tak, B 1rp AepHOBO-NIA30/IMCTUX I'PYHTIB
HaniyyeTbcA 6ina 500MaH. 6akTepili; B HopHo3eMax- 2-3MApA. B 1 rp rpyHTy, 60ratoro
OpraHiYHUMM Ppe4OBUHAMM, YNCII0 MIKPOOPraHi3MiB carae AekisIbkoxX MifibspaiB i 3Haxo-
ONTbCA B NPSAMIN 3aN1€XHOCTI Bif, BMICTY rymycy.

Mi>X XXMBMMW OpraHiamamMu iCHYITb Pi3Hi B3aEMOBIAHOLLEHHSA — cMM6io3, MeTabios,
aHTaroHi3m.

Y I'pyHTI LWIMPOKO npeacTaBfeHi canpodiTHi BuaKn, siKi po3knafarTb OpraHidHi
PELUTKA POC/IMHHOTO | TBAPUHHOIO MOXOMKEHHS, 3YCTPIYalTbCA BUAMW, AKI XUBYTb Y
cumMbios3i 3 pocnnHamuy (6aktepii pu3ocdepu) Towo.

MikpoopraHiamun rpyHTy BifirpatoTb BE/IMKY POSb Y I'PYHTOYTBOPEHHI (CNpusaioTb
rymicpikauii opraHiyHMX peLuTok, diKCyloTb aTMocepHUii asoT, pyriHYTb MiHEpaiu
ripcbkux nopig, NepeTBoproroYmn iX Ha I'PyHT ).

A30T BiHOCUTBLCA A0 HEOOXIAHOI | NOCTIHOT CKNaA0BOT XMBOT MaTepil. KinbkicTb a3oTy
cknagae npuonsHo 4/5 cknafy NoBiTPs, asie TBapuHK | POC/IMHM HE MOXYTb 3aCBOKOBATH
asoT i3 NOBITPS, a aCUMIMOKTL Ti/IbKM XiMIYHO 3B’SI3aHU a30T Y (hopMi amiadyHnX cone,
HiTpaTiB abo cevyoBUHW. [151 3a6e3neyeHHs NOCTINHOrO NEPETBOPEHHS a30Ty i3 opraHiy-
HOrO B HEOPraHivyHWUi SiKpa3 HeobxigHa y4acTb MIKpOOpraHi3miB. 3 y4acTio MIKpOOpraHiamis
BifIOyBaKOTLCA NPOLLECU HITpUAiKaLi, AeHITpudpikawil Ta amoHiduikawi.

THUTTA —Lie po3kia a30TOBMICHUX CMOJTYK 3a AOMOMOrO MiKpoopraHiamis. Npouec
rHATTA 3abe3nevyeTbcs aHaepobamn, aepobamu, NAiCHABOK TOWO. KiHUEBI NPOAYKTU
po3nagy 6iNnkiB — amiak, CipkOBOAEHb, BYr/1EKUCNI ra3, BOAEHb YaCTKOBO MNOCTYNakTb
B MOBITPSA, @ YaCTKOBO NOTPanATb B I'PYHT. AMiak, Cnoslyvyalyncb 3 HeopraHiyHumMu
CONAMU I'PYHTY, YTBOPHOE COJi aMOHIt0, AKi B pe3y/bTarti npouecy HiTpudikauii nepexo-
[OATb B CO/i a30THOI KMUC/OTMW.

Mpouec HiTpudikauii BiadyBaeTbca nia aieto 6aktepiin Nitrozomonas i Nitrobacter
i cKnagaeTbes 3 ABOX has:

- OKNC/IEHHSI aMOHINHNX COMEN A0 CO/e a30TUCTOI KUCIOTY;
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- NepeTBOPEHHS CO/eli a30TMUCTOI KNCMOTW B COMi @30THOT KUCOTY.

3aBasku AiSNbHOCTI Ll rpyny 6akTepiil B I'PYHTI HArpoMakyTbCs 3anacu ceni-
TPW, AKY POCNINHW BUKOPUCTOBYHOTb MPW CUHTE3I POC/IMHHOIO Ginika. TBapuHM NoigatTb
POC/VHHI GiflKK, a NPOAYKTK TX po3naay BUKOPUCTOBYHOTh /1 CUHTE3Y BfIaCHUX BIsIKIB.

AMiak MOXHa BUPOGNATH XiMIYHUM CUHTE30M B NPOMUCOBOCTI. /10ro cyTb B TOMy,
Lo aTMochepHUii a3oT npu Temnepartypi +550°C i TUCKY B AekKisibka COTeHb aTmocdep
3B’A3y€ETbCA 3 BOAHEM 3 YTBOPEHHSIM amiaky, SiKUii MOTiM B AIKOCTi «a30THOTO 406pVBa»
(coneit aMOHi0) BHOCUTBLCA B I'PYHT. XiMiYHWIA Cnoci6 OTPUMaHHA amiaky noTpebye
KO/oCa/IbHUX eHepreTuyHUX BUTPAT, a eHepria BeCb Yac Jopoxyae, TOMy BeCb 4yac
3pocTae LiHa Ha MiHepaUibHi f,o6puBa.

B3arani, 3aBAskyM MikpoopraHiamam i3 noBiTPsi BUKOPUCTOBYETLCA a30T, AKWl fae
3MOry cuHTesyBatu mMaike 100 M/IH. TOHH amiaky npoTu 40 MAIH. TOHH, OTPUMAaHOro
NMPOMUC/IOBMM CMOCO6G0OM MPU BUCOKUX TemnepaTypax i TUCKY.

Cnig 3ayBaXuTi, LLLO POC/IMHM 3aCBOIOKOTL MEHLLE NOMOBWHU TI€T Ki/IbKOCTi 406pKB,
SIKy BHOCUNN B I'PyHT. Bisiblia yacTuHa ix BUMMBAETLCA 3 I'PYHTY AOLLOBOK BOAOHO |
noTiM «nepeHacunyye» o3epa i pivuku. NMo3nTUBHWUIA BNINB Ha XUTTELQISANbHICTb MIKpOOp-
raHiaMiB B OCHOBHOMY MatoTb A06pMBa, SKi BAKOPMUCTOBYHOTLCS B MaIMX A03ax i KOPOT-
Kuii yac. [JOBrocTpoKOBE BWKOPUCTaHHS MiHepasibHUX [06puB, 0COG/MBO Y BMCOKMX
A03ax, NPU3BOANTL A0 NPUrHIYEHHS PO3MHOXEHHS I'PYHTOBOI MiKpodoiopu.

Bigomi npouecy 36arayeHHss rpyHTY a30TOM i YTBOPEHHSAM a30THWUX CMOMyK 3a
paxyHOK 3aCBOEHHS 1Oro 3 MOBITPS OCOG/IMBOIO TPYMNOK a30TIKCYHUNX GaKTepin —
Kny6eHbkoBUX 6akTepiii. KnybeHbKoBI 6akTepil 3HaXoAATbCA Ha KOPEHSIX 6060BKX poc-
NINH (606K, TOPOX, KOHIOLWMHA TOLLO) B 0OCOOMMBUX Ky6oUukax. Lli 6akTepii CUHTE3Y0Th
amiak npy HopMasibHili Temnepartypi i TUCKY.

OpaHouacHOo 3 npouecamn HiTpudikauii B I'pyHTi BigbyBatoTbCa nNpouecu AeHITpu-
doikauii, npn AKMx BiabyBaeTbCA NOCTYNOBUIA po3nag ceniTpyu A0 amiaka i razonogio-
HOro a3oTy. Ha wacTs ueli npouec Tako) 06yMOBAEHWI AIANBbHICTIO AEAKMX MIKPOOIB.
BifoMo ABa OCHOBHUX LUNSAXM pikcalil a30Ty MiKpoopraHismamu:

- a30T 3B'A3yeTbCA H6akTepismmn Rhizobium B cum6iosi 3 6060BUMK POCIMHAMU;

- @30T 3B’A3YETLCA B HECUMOIOTUYHOMY NPOLECI CUHLO-3e/1eHMMU BOAOPOCTAMM, a
TakoX aesikumn aepobHumn (Azotobacter) i aHaepo6HuMK (Clostridium pasteurianum)
bakTepiamu.

Hanpuknag, yepBoHa KOHIOLWMHA Ha lra nocisy MpPOAYKYe 3a [0MOMOroK CBOIX
6akTepiii 100-150Kr a30THUX «406PUB>.

BrkopucTaHHs Knyb6eHbKOBMX GaKTepili AEMOHCTPYOTb NepeBaru 6i0/10riYHNX NPo-
LeCIB CUHTE3Y a30THUX AO6PUB: BOHM € eHepro3bepiratoummMm, NOBHICTIO 36epiratoTbCa
ANS POC/VIH | He 3a6pyAHIOTb BOAOWMMN.

Aepauisi I'pyHTY ra/ibMy€e pO3BUTOK AEHITPMAiKYOUMX 6akTepii 3Bigacu, 3p03ymino,
3HaYeHHS OpaHKU I'PYHTY B CiNIbCbKOMY rocrnogapcTsi. CTBOPHOKOTLCA YMOBY 415 LUBUA-
KOro pOCTY reTepoTpothHMX OpraHiamMiB i dpakynbTatuBHMX ayToTpodhie. MeTtaboniuHa
aKTUBHICTb LMX OpraHiaMiB B CBOI Yepry crnpuse nigBULLEHHIO Temnepatypu i KUC/OT-
HOCTI I'pyHTY.

Micns BUCHaXKeHHSA 3anaciB KMCHIO 3'ABMSAIOTLCA 06/1iraTHi aHaepobu, LWo Npu3Bo-
ONTb A0 We GifblIoro NiAKUCMEHHA I'PYHTY. B pelTi-pewT uei WBnAKWim picT Mikpo-
opraHiaMiB 3akiHY4yeTbCS B pe3y/ibTaTi BUCHAXEHHSA XapyoBUX PEYOBUH | YTBOPEH-
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HAM TOKCWHIB, 6araTo K/MiTVH rMHe, BUAINSAKYN CMOMYKU, AKIi CNPUSIOTb POCTY POC/IUH.
3anMwKoBa BiHOCHO Mana nonynsauis MiKpoopraHiaMiB CKNafaeTbecs i3 BUAIB, AK
30aTHi po3kiafartun CTiki peqyoBUHY, WO 3HaxXoasaTbCcsA B rymyci. Hanpuknag, 6akre-
pii poay Baccillus ABNA0TLCA aKTUBHUMU NPOAYLIEHTaMU BEUKOI KiJIbKOCTiI 6i0N0rivyHoO
aKTUBHUX PEYOBUMH: ayKCUHW, UMTOKIHIHW, ribepeniHn, aHTM6ioTnkM Towo. Lli peqoBuHN
BifirpaloTb BE/IMKY POSb B XUTTEAIANBHOCTI POCANH. OCO6AMBO NO3UTUBHUIA GIOCKH-
TETMYHUIA BNAMB GakTepili cnocTepiraeTbCa Ha NOYaTKOBIN cTagii Beretauii, TOMy L0
MO/I0[a POC/IMHA HE MOXE MOBHICTIO 3a6e3ne4YnT CBOI NOTPebu B BGIONOMNYHO aKTmB-
HUX peyoBrHax. Kpim Toro, metabositi MikpoopraHiamiB CpUSATb MOCUIEHOMY «rasly-
YXEHHIO» KOpeHiB. B pe3ynbrati 36i/blYETbCA akTMBHA NOBEPXHS, WO NPU3BOANUTb, Y
CBOHK Yepry, A0 6ifbll NOBHOrO 3aCBOEHHS NMOXUBHUX PEYOBKH i3 cybCcTpaTy, 3abesne-
YyETbLCA Nepexif POC/AVH i3 OAHIET ha3n pocTy A0 IHLOT.

BakTepiasibHi TOKCUHW, B CBOO Yepry, eJDEKTUBHO MPUTHIYYOTb BM/IMB (PITONATOreHis,
CTBOPHOKOUM POCNHHUIA iMYHITET. Hanpuknag, KNiTMHHa cycneHsis pusobakTepiii Bac.
subtilis HeraTMBHO BM/IMBaE Ha NMPoLEC rasioyTBOPEHHS HA KOPEHSIX TOMATIB Y Tennusx.

HeobxigHO Bifg3HAuUMTU HaA3BMYAHO Baxk/IMBY POsb I'PYHTY B 36epiraHHi Ta pos-
MOBCIO[)KEHHI MaToreHHUX MIKpOoOopraHi3mie, 0CO6/IMBO CMOPOBUX (POPM CUBIPCHKOI
BMpasKu, NpasLis, ra30BOi raHrpeHn Ta NpMpPoAHO-o4arosux xsopo6b. Hanpwknag, 36ya-
HVK ra3oBOi raHrpeHu B CropoBili hopMi 36epiraeTbCA B I'PyHTI NOHA 12 pokiB.

B KniBCbKOMY HayKOBO-AOCNIAHOMY iIHCTUTYTI enigemMionorii, Mikpobiosorii i napa-
3utosnorii we B 70-80-Tux pokax XX CT. BUBYA/IUCA YMOBM nepebyBaHHA 36yAHMKa
CcnbipCbKOT BMpas3kn B I'pyHTax. [loBeaeHo, WO B YOPHO3EMI 3BUYaliHOMYy Npu Temne-
patypi 20-32°C Ta Bonorocti 60% Bif NOBHOI BO/IOrOEMHOCTI NPOPOCTaHHA Cnop Bij-
6yBasi0Cs IHTEHCUBHO Yepe3 6-7 roguH, MOTIM CrocTepirasiv LWBKUAKE PO3MHOXEHHS
36ygHuKa. B cipux nig3oneHux rpyHTax Tiibku yepes 18-20 rognH BAas10CcA 3apeecTpy-
BaTW AyXe B'Afie NPOPOCTaHHSA Crnop, Ske AyXe LWBUAKO 3akiHiyBasocs. B 3BuyaliHomy
MiCKy MPOPOCTaHHSA CNop He BUAB/MEHO. Lito 06CTaBMHY BYEHI NMOSICHIOOTL TUM, LLO B
NMPUPOLAHUX YMOBaX NPOXUBaHHA 30yAHWK 3HAXOAUTLCA He B i30/IbOBAHOMY CTaHi, a 'y
BIAMOBIAHMX acoujalisix, Ae MK OKpeEMUMU BUAAMWN MIKPOOPraHi3MiB CTBOPHOKOTLCA He
TiNIbKM CUMOBIOTUYHI, @ TaKOX aHTaroHICTUYHI B3AEMOBIAHOLLEHHS.

Bigomo, o cTadisiokokn B IpyHTi XnTTe3aaTHi Big 10 o 75 gHie. Ctepunisytounia
BM/IMB HA HUX CNPaBAATL KOPEHEBI BUAIIEHHS /TOLEPHN Ta Gisi0l KOHIOLLNHW.

3abpyaHeHuniA MikpoopraHiamMvMmMa 'pyHTOBUIA NOKPUB CNPUSE PO3MNOBCIOMAKEHHIO
XBOPO6 Yepes cupy CiflbCbKOrocnoAapcbky NPoAyKLito abo Npu KOHTaKTI JIIOANHN 3 F'PYH-
ToM. OCHOBHa Maca naToreHHUX opraHi3mMiB He 3Haxo4uTb B I'PYHTI 4OCTATHLO 3a40-
BOJIbHSAOYMX YMOB AJ19 iCHYBaHHSA | NOCTYMNOBO BiAMUpae. Ane WBUAKICTb BigMUPaHHS
y Pi3HUX BUAIB MiKpoopraHiamie pisHa. O6yMOB/EHO Lie BACTUBOCTSIMU I'PYHTOBOIO
MOKPUBY, AKI BIAPI3HAKTLCA 3anacamu i POPMOK0 OpraHiyHMX PEYOBUH, KUCMOTHICTHO,
MeXaHiYHMM CTaHOM, MIKPOOHMM BiOLLEeHO30M, a TaKoX NMPUPOLOoI0 CaMoro napasury.

CaMoo4YUWeHHs r'pyHmis

Apncopbytoya BNacTUBICTb I'PYHTY — OAIMH i3 (PakTopiB MOro o4mLeHHS. Yum GinbLua
MexaHiyHa po3apo6neHicTb I'PyHTY, TUM Bifiblie BiH aacopbye MikpoopraHiamie. Mo
faHum €. MiwycTiHa i M. MepuoBcbkoi, Myn nornnHae 100% 6akTepiasibHUX KNiTUH, a
NiCOK — BCbOro 2%.
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MikpoopraHiamu, sKi nonagatTb B Pi3HI NMPOLWAPKX I'PYHTY HIKO/IM He 3ycTpivya-
HOTbCA i30/IbOBAHUMM OAHOIO MO BiAHOLUEHHI A0 iHLWOro, i 3HAXOAATLCA B CKIALHUX
6i0NOrYHNX B3AEMOBIAHOLIEHHSAX.

FpyHTOBa MikKpodhiopa B NpoLEeci CaMOOYMLLEHHSI 6epe yyacTb Yy po3kiagi nec-
TULMAIB, BKNKOYAKUM 1X B NPUPOAHI LUKNN enemMeHTiB. Hanpuknag, igeHTudgikosaHa
BenmKa KifibKiCTb I'PyHTOBUX MIKCOMILETIB i GakTepiil, ki akTMBHO po3kKnagatoTb CiM-
TprasnHu Ta XN1opcynbqypor, BMBYEHA IX KIHETMKA Ta CTabiNbHi NPoAyKTK TpaHcdop-
Mauii. BusaBneHi MiKpomiLEeTH, Y SKMX, B npoueci agantauii 4o nectuumais, cpopmy-
BaNIMCA 00AAaTKOBI cneuniyHo akTUBHI (DEPMEHTU OKCUreHasu, siki 3a BifnoBiAHOro
CniBBIAHOLLUEHHSA a30TYy, hocdiopy i Byrnew A03B0NNIM NPUCKOPUTX NpoLec po3kiaay
aTpasuHy, NPOMETPUHY | CUMa3VHY.

I'PYHTOBWI1 NOKPMB 3a6PYAHEHNI NATOreHHUMMU MIKPOOPraHi3MamMu € TYMYacoBUM
cepenoBuLLEM i€ BiAOYBAETLCA MEXaHI3M nepegadi iHdekuii Bia ii gxepena go 300-
pOBOro opraHiaMmy. Hanpuvknag, He3saxawun Ha Te, WO cepefoBULLEM MPOXUBAHHSA
Ans 306y4HVKIB npaBLsa Ta CUBIPCLKOT BMPAa3KM CNYTyTb OpraHun TeMNI0KPOBHNX TBAPVIH,
He MOXHa He BpaxoByBaTy MOX/IMBOCTI X NPAaKTUYHO HEOOMEXEHOTrO CTPOKY nepeby-
BaHHSA B I'pyHTax, e 6e3nepepBHO BiAOYBAETLCA XUTTELIA/BHICTb BEMUKOT KiSIbKOCTI
MIKpOOpPraHi3MiB, Siki BCTYNakTb MK COO00 K B CUMOIOTUYHI, TaK | aHTaroHiCTUYHI Bif-
HOLLEeHHs. [loBefeHo, WO Beaydy posib B CAMOOYULLEHI I'PYHTY Bif natoreHHux 6ak-
Tepili BigirpaloTb GaraTouMcNeHHi | Haa3BUYaMHO aKTMBHI TepModisibHI GakTepii Ta
aKTUHOMILLETMW.

AKTUHOMILETN — rpyna MikpoopraHiamiB, Aki MaloTb BNacTUBOCTI AK rpubiB, Tak
i GakTepiit. Lli MikpoopraHi3aMy 4acTO BMKOPUCTOBYKTHLCA MNPV BUPOOHMUTBI OyXe
BaX/IMBUX aHTMOIOTUKIB. HWHI BifOMO noHajg 4 TUC. aHTUBIOTUKIB. 3 HUX — TiSIbKU
60 3HaNLWAM NpaKTUYHE 3aCTOCyBaHHS B MeAULUUHI; neplinm 6yB NeHILNUNIH, BIAKPUTUI
A. ®nemiHrom y 1929 pou,.

Xoua thopMasibHO aKTMHOMILLETU BIAHOCATLCS A0 6aKTepiit, ane 3a 34aTHICTO yTBO-
ptoBaTV A0Bri, HaA3BMYANHO PO3ranyXXeHi ridon, BOHW HaragytTb rpubun. AKTUHOMILLETH,
SK | GakTepil, 34aTHi 40 3apaXeHHs OAHUMM | TUMK XX caMUMK Bipycamu i [0 BipyCHUX
3axBOPOBaHb.

OpHak cnig maty Ha yBasi i Toil oakT, WO MIKPOOpraHiamu r'pyHTy AOyXe 4yT-
MBI A0 3MiH SIKOCTi HABKO/INLLIHBLOIO CepefoBULLIA | € MILLEHHIO A/151 BaXKKMX METasliB
i CIMAP (CipKOBMICHI NOBEPXHEBO-aKTMBHI PEUYOBWUHK), SKi ICTOTHO 3MIHIOKOTb XUTTEBI
QoyHKLiT MiKpOOpraHiamiB, pynHyHUM TUM cCamMuMM OAHY 3 TO/IOBHMX /AHOK CUCTEMMU
CaMOOUULLEHHS.

3okpema, coni Baxkkmx metanis i CIMAP:

- YMOBI/IbHIOKOTb GIOXiIMIUHI peakuil MiIKpo6ioNoriYyHOro po3knagaHHsA i OKUCEHHS
HadOTONPOAYKTIB | AeAKUX KaHLEepOreHHNX PeYOBUH;

- MPUrHIYYOTb PO3BUTOK | aKTMBHICTb GakTepili-aMoHithikaTopiB i AeHiTpudika-
TOpiB;

- KOMGiHOBaHa fjs Baxkux metanis i CIMAP npu3BoanTb A0 NOCUMIEHHS 3abpya-
HEHHA cepefoBuLLa natoreHHMK 6aktepiamm — CIMAP CTUMYNOTbL PO3BUTOK CaJlb-
MOHeN i LWures, a Bakki MeTasiv CNpusitoTb 3pOCTaHHIO0 YACETbHOCTI BiJIbHUX abo carnpo-
uITHMX CTaAii icHyBaHHSA NaToreHHuX 6akTepii, Wo NoTpebyroTh NiABULLIEHOI KiTbKOCTI
MiKpPOEIEMEHTIB;
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- pyxomi chopmu Pb, Hg i Cd npurHiuytoTh (y 4-22 pasu) picT 6akTepiid, ki yTBOpto-
0Tb CNOPY B MIKPOMILLETIB; Takuii edpekT 36epiraeTbes y 6akTepiin go 30 ai6, a 'y mikco-
miueTiB — g0 90 fib.

HeobxigHO 3a3HauMTH, WO nepeBakHa Gi/bLWICTb NPOMUCIOBO BaXX/IMBUX MIKPOOP-
raHiamis Gyna BuAinieHa i3 rpyHTy.

lirieHa rpyHTY | 60poThOa 3 MOro 3abpyaHEHHAM BiHOCUTLCS A0 BaX/MBOI CKa-
[0BOT 3arasibHOI NPO6/1eEMN 3aXUCTy cepefoBuLLa NPOXMBAHHSA JTOLUHN.

MikpoopraHiamn Ta TOKCUHN CUHbO-3€/IEHUX BOAOPOCTEl — OCHOBHI Giono-
riyHi 3a6pyAHoBadi NPUPOAHUX BOAOVMMULL,

Boga BigkpuTuX BOAOIM, Tak camo K I'PYHT, ABMSie COO00 NPUPOAHE MicLe iCHY-
BaHHA 4J19 PI3HOMaHITHUX MIKPOOpPraHi3mis. Y I'pyHTOBMX BOAaX MIKpOOPraHi3Mmu 3ycTpi-
4alTbCA pifLwe, OCKIIbKM BOHM MPOXOAATb Yepes3 IrpyHToBuUiA (hinbTp. YncenbHicTb i
CKnag, MIKpoopraHiamiB y Bofi 06yMOBMEHI Di3MKO-XiMiYHUM CTaHOM (Temneparypa,
OMPOMIHEHHA COHAYHUMM MPOMEHAMM, PO34UMHHICTL CO, i O,, 3HauyeHHsa pH, coni
i T. 4.), BMICTOM NOXMBHWX PeYOBUH, (h10poto i dhayHOo, IMMOGUHOK BOAOMK, BUMYC-
KOM CTiYHMX Ta MPOMUC/IOBUX BOZ 6€3 O4YMCHUX CNOpY4 Ta iHWKMK hakTopamu.

YXMBWUIbHI PEYOBMHU, PO3YMHEHI Y BOAI, HAKOMUYYHOTLCA Ha LWiSIbHMX YacTUHKax, B
HanAPiGHILLNX — Y WiNMHaX NoOpUCTUX MaTepianis. LIM NOSCHIOETLCA NPUAOHHA NoKa-
nisayisg BogHUX MIKpOOpraHiamiB, a TakoX iX PO3NOBCHOAKEHHA 6inA 6eperiB pivok i
o3ep.

dopmMyBaHHS GiOLIEHO3IB BOAHNX MIKPOOIB BifbyBaeTbCsA B NPUOEPEXHI 30Hi | Ha
[OHi BOAOVM. ICTOTHE 3HAYEHHS NPU LIbOMY MalTb iHLWI MeLlKaHLi BOAOWM — MNaHK-
TOH, WO ABASIE COBOK CYKYMNHICTb OpraHiamiB, 3BaXXEHMX Yy BOAj, @ TAKOX HalinpocTiLui
i 6akTepiogharn. Mikpo6Hi 6ioLEeHO3M B MPOTOYHIN BOAj PIYOK HECTIiKi. BOHN LWBMAKO
3MIHIOKOTLCA 3a/1€XHO Bif 3MiHW CK1aZy BOAM, BUK/IMKAHOIO BUMYCKOM MPOMUC/IOBUX i
CTIYHWUX BOZA, i Nif BN/IMBOM 6aratboX iHLWNX (hakTopi..

KinbKiCTb i Cknag, MiKpoopraHiamis, L0 3yCTPIYalTbCs B pivkax i 03epax, 3a/1exarb
FONIOBHUM YMHOM Bif, HAAXO[)KEHHS Yy BOAOVWMM CTIYHMX Ta NPOMUC/IOBUX BOA. Y NopiB-
HAHO YMCTUX BOAOWMAx 3yCTpiYalOTbCA PI3HOMAHITHI canpodpiTi, HEBUMOI/IMBI A0
XMBU/IbHOTO cy6cTpaty. BoHu HaaxoasaTb 3 r'pyHTy. [o HUX BigHOCATbCA Azotobacter,
Nitrobacter, Achromobacter, Flavobacterium, Micrococcus, Proteus, Pseudomonas,
Spirillum Ta iH. Mpn HaaXOMKEHHI B BOAY BEMUKOT KiTbKOCTI OpraHiuyHnX peyoBuH Y Hiid
BUABNAKTLCA KNOCTPUAIT Ta iHWI aHaepobu, aepobHi bakTepii, BiOpioHM, cnipoxeTu
i T. 4. Y BogoriMax, 6aratmx CipkoBOAHEM, 3yCTpiYalTbea (POTOCMHTE3YH0UI 6akTepil.

Y nig3emMHi BoAM NPOHUKAKTb I'PYHTOBI MIKPOOPraHi3aMun, YNCESbHICTb SKUX 3asie-
XWUTb Bif, IMMOUHN 3anAraHHA BOLOHOCHOIO Llapy, XapakTepy I'pyHTY, CE30HY i NOroau.
[JoLi, TaHEHHA CHIrB CNPUAIOTb BUMUBAHHIO MIKPOOGIB 3 'PYHTY i 36iNbLUEHHS X Kiflb-
KOCTIi B I'PYHTOBMX Bogax. B pe3ynibraTi Lboro y BogoiMax HenoMipHO PO3MHOXYOTbCS
MiKpoopraHiamu. 3yCTpiYa€eTbCA, L0 BOHW MOBHICTIO BUKOPUCTOBYHOTb KACEHb, PO3YMH-
HWIA 'y BOAI, NICNS 4Oro BeNMKa KifbKIiCTb LIMX MIKPOOpPraHi3aMiB BigMupae, a pa3om 3 6ak-
TepiAMU TMHYTb puba, paku i yCi iHLWI XMBI opraHiamu, siki NOTPebYIOTb KUCEHb.

AK npaBuno, B pivkax, WO NPOTikaTb Nobnm3y abo B Mexax HacesleHUX MyHkK-
TiB, MICTUTLCA 3HaYHa KINbKICTb NPEACTAaBHUKIB KULIKOBOI MIKPO/IOpY IIOAVHMN.
Biggansitounch Bif, HACeNeHOoro NyHKTY KOHLEHTPALisi KALLIKOBUX GaKTepin y BoAj 3HU-
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XyeTbes. MogibHMi po3noaisi MikpoopraHiamiB y BoAi NOB'A3aHO 3 ABOMa napasiefb-
HVYMUW npouecamu, Siki B Hili NPOTiKakTb, — 3a6pyAHEHHSAM Ta CAMOOYULLEHHAM.

3abpygHEeHHs1 BOAOWM NaTtoreHHMMU, YMOBHO — MaTOreHHMM MikpoopraHiamamu
BifOyBaeTbCA B pe3ysibTati HaAXOMKEHHA B HUX CTIUHUX BOL, 3 NPUOEPEXHUX Hacesne-
HUX MYHKTIB, @ TakoX MPOMMUC/OBMX BOA, GaraTvx OopraHiyHUMMK CrosyKamu, mxepe-
namMu NOXUBHUX PEYOBUH O/18 LMX MIKpoopraHiamie. Kpim Toro, BUMycK CTiYHUX BOA 3
naaBalymx CyaiB, NPaHHA GiNIM3HW, KynaHHA KOHel, nonajaHHsa y BOAY TPyniB rpusy-
HiB, 3arn6nmx Big, iHQEKL M, TakoX CNpUsOTb 3abpyAHEHHI0 BOAOMULL, NATOreHHUMU
MiKpobamu.

Mpwn 3a6pyaHEHHI BOAOWM CTIUHMMU BOAAMM B HUX BUABNAOTLCS E.coli, Citrobacter,
Enterobacter, Str. faecalis, Cl. perfringens, a Takox cnipunu, BiGpioHW, nentocnipu
Ta iH, Aesiki Bipycu NoAuHU (EHTEPOBIpYCKU Ta iH.) Y Myni Ha AOHi pivyok gobpe pos-
MHOXYHTbCA aHaepobu. Uncno mikpoopraHiamie B 1 M/1 Takol BOAM AOCATa€ KiflbKOX
MINIbAOHIB.

OCHOBHMM NOKa3HUKOM (hekasibHOro 3abpyAHEHHS BOAM € KMLLKOBA Nasimyka
(E. coli) — nocCTiinHWI MellKaHelb KULLKIBHUKA NHOAMHWU Ta TBapuHU. KULLKOBI 6akTe-
pii, WO MeLKaTb B KULIEYHMKY IIOANHKU, TaK camo sIK i naToreHHi eHTepobakTepii,
He NPUCTOCOBAaHI A0 ayTOXTOHHOMY (CamMOCaMOCTIAHOCTI, HE3a/IeXXHOMY) iICHYBaHHIO.
BoOHM 3a3BMyail He PO3MHOXYHOTBLCHA Yy BOAi | HE MOXYyTb 36epiratuca Tam TpuBa-
niA TepMiH. XXnttesgaTHicTb ogHux (Str. faecalis) BUMIpHOETbCA OHAMU, @ iHLIKX
(Citrobacter, Enterobacter) — TxkHAMK | HaBiTb MicAuAMU. Lii NOKa3HUKN BUKOPUC-
TOBYIOTbCA AN1A BCTAHOB/IEHHA CTPOKIB AABHOCTI 3a0pyAHEHHSA BoAM hekaniamu. 3a
NeBHVMW NOKa3HMKaMu NPoBOAATbL 6e3nocepeHe BMAINEHHA 3 BOAW NiA03ptHOBaHMX
naTtoreHHux 6akTepii.

Mpo cTyniHb MIKPOBGHOTrO O6CIMEHIHHA BOAM CyAATb MO MIKPOGHOMY YMC/TY-Kiflb-
KOCTi BCiX MiKpOOpraHi3miB, BUSIB/IEHUX Y 1 M1 BOAM.

Koni-tnutp — HalimeHwwin 06'em Boau, B skomy BUABIAETbCA E.coli. Koni-inaekc
BKa3y€e Ha KiNIbKiCTb KULLKOBUX NasIMyoK B 1 1 BoAM. 3a iCHytouMy HopmatuBaMu Ans
BOZOMPOBIAHOT BOAM KOMI-TUTP HE NOBUHEH OyTK MeHLwe 300, a Koni-iHaeKc He GifbLue
3. Mikpo6He uncno He NOBMHHO nepesuLlyBaTy 100 6akTepianibHUX KNITUH B 1 M.

B npoueci, Sknii HasMBaeTbCsl eBTPopiKalis, HaA/IMLLOK NOXUBHUX PEYUOBUH Y
BOAOMIMax BUK/IMKAE HAAMiIpHE PO3MHOXEHHS BOLOPOCTEN.

lMpupoodHa U aHmponoz2eHHa esmpogikayir

EBTpodikauia nonsarae B 36aravyeHHi Boan GIOrTeHHMMW enlemeHTamu, 0cobmMBo
a3oToM i pocopoM, BHACNIAOK YOro 3pOCTaE MepPBMHHA NPOAYKLIA OpraHivyHuX
peyoBuH (OP) 3aBAsAkM iHTeHcudikawii (hOTOCMHTE3Y BOAOPOCTEN i BULLMX BOAAHUX
poC/vH. BMICT GiOreHHUX peyoBUH Yy BOAHMX eKOocucTemax Moxe 306i/bliyBaTucs
BHaCNigOK aBTOXTOHHUX MpoueciB (nMpupofHa eBTpodpikayis) — po3knagaHHsa OP,
asoTcpikcauii n nepexoay y BoAay 6ioOreHHMX efleMeHTIB, 3aX0BaHUX Yy AOHHMX Bigkna-
fax, i BHAcNigoK HagxomKeHHs GIOFeHHUX PEeYOBUH 330BHI, 3 a/IOXTOHHUX [Xepen
(aHTponoreHHa eBTpoduikaList) — BUMUBAHHSA 3 NOAIB, HAAXOAXXEHHS CTIYHUX BOA, TBa-
PUHHULBKMUX KOMMJIEKCIB, KOMYHa/IbHO-MOBYTOBMX i NPOMMUCNOBUX CTIYHUX BOA, LLUO
HEeCYTb 3HA4HY KiNbKiCTb a3oTy i ocdopy. MpruuMHOK NpUcKopeHoi eBTpoduikalli
MOXe CTaTu 3aperysitoBaHHs1 PIYKOBOr0O CTOKY, KOJIN BENMKa KifibKiCTb GIOTeHHUX ene-
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MEHTIB BMMMUBAETLCA i3 3aTONIEHNX I'PYHTIB. 3a [KepesiaMyn HaAXOmKeHHS GioreHis
MOXHa BUAINUTY TPU TUNX aHTPOMNOreHHOT eBTpoduikaw,ii:

- YpOOreHHy, o BUHUKAE BHACAIAO0K CKAAHHS HEOUULLIEHNX Bif cnonyk dpocdopy
1 @30Ty MICbKUX CTIYHUX BOA,;

- arporeHHy, NPUYMHOK SKOI € BUMMBAHHS I'DYHTOBUMW BOAAaMM i1 AOLLOBMMY 3MU-
BaMu MiHepanbHUX A0OPKB i3 CilbCbKOrocnoaapcbKnx yrigb;

- 300reHHy, 3abpyaHEHHS BOAOIM CTOKaMn TBapUHHULbKNX hepm abo baratopa-
30BUI1 BOAONIN | KynaHHA BEIMKNX Yepig Xygo0u.

Y cTaBKOBUX PUOHMX rocnofapcTBax Npv BEAVKIN LWiIbHOCTI nocagku pub eBTpo-
doikaLiss Moxe 6yTK HaC/MiAKOM HakonmMyeHHA POCGOPHUX i a30THUX CNOYK, Lo BUI-
nawTbeda pubamn. Kpim TOro, y ctaBkOBUX rocrnogapcrBax eBTpodiikaLlito CTBOPHOOTh
LislIecnpsAMOoBaHO LLAAXOM BHECEHHS MiHEpPasIbHMX [00PMB ANA NiABULLEHHS KiSTbKOCTI
MI@HKTOHY — OCHOBHOTO KOpMY pu16.

OCHOBH/MMW O3HaKamun eBTpodikauii BO4OMM € 36iNblueHHs 6iomacK doiTonaHkK-
TOHY ab0 iHWKNX aBTOTPOMHUX OpraHiamiB (PITOMIKPOOGEHTOC, HMUTYACTIi BOAOPOCTI),
MacoOBUIA PO3BUTOK BOAOPOCTEN A0 PIBHA «UBITIHHS» BOAW, 3MEHLUEHHS KOHLEHTpaLi
PO34YMHEHOTO KMCHIO Ha 3aK/Ilo4YHOMY eTani Beretauii -npyu MacoBOMY BiMVpaHHi BOAO-
pocCTeit i IHLIMX opraHi3miB.

3anexHo Bif KiIbKOCTI GioreHiB, L0 HaAXoAATb Y BOAHY €KOCUCTEMY, MOXe Mpu-
cKoproBaTucs nepexig oniroTpoHNX BOAOVM y Me30TPOOHI i eBTPOodoHi. BogopocTi
N BULLI BOASHI POCAMHM NPU HAAXOMKEHHI y BOAHE cepeaoBulle asoTy i doccopy
3[aTHi HaKonuuyBaTK LI eNeMEHTU B 3HAYHIl KiJIbKOCTi. B LIbOMY € 0filHa 3 HaliBaK/u-
BiLLIMX 0COGNMBOCTE 6ioNorii BOAOPOCTEN, LLLO C/TYXXUTb OCHOBOK MEXaHi3My pO3BUTKY
eBTpodikauji. B NneHTUYHMX ekocmucTemMax eBTpodikaLlis Npru3BoAnTbL A0 MAcOBOrO PO3-
BUTKY BOAOPOCTEN. MiX 34aTHICTIO BOLOPOCTEN A0 HAKOMUYEHHS GiOrTeHHMX eNleMEHTIB
i IXHIX NOTEHUiIiHMX MOX/MBOCTEN A0 MacoOBOro PO3BUTKY iCHYE NPSMUIA KOpeNnsaTuB-
HWNA 3B'AI30K. TOMY 3i 3pOCTaHHSIM BMICTY LMX €NeMEHTIB B EKOCUCTEMI CTBOPHOHOTHLCS
CNPUATIVBI YMOBU 419 MacOBOro po3BUTKY (DITONMAHKTOHY, yTBOPEHHS nepBuHHOT OP
1 36arayeHHs BOAHOrO cepefoBuLLa KucHeM. HapolyBaHHA 6ioMacu (DiToNIaHKTOHY
[EesIKOI0 MipOH NMO3UTUBHO BM/IMBAE Ha (PYHKLOHYBaHHSA BOAHUX €KOCUCTEM: MiABULLY-
€TbCA KOPMOBa 6a3a A4 rigpPo6IOHTIB HACTYMHUX TPOIYHMX PIBHIB, YNCENLHICTL i 6i0-
Maca retepoTpoduiB. Asie 3 YacoM, MidXX HapoLLyBaHHAM 6iomacu gDiTON/IaHKTOHY, YTBO-
peHHAM OP i KINbKICTHO KMUCHIO, LLIO BUTPAYa€ETbC Ha 6ioNorivyHy AeCTPYKLUIKO i XiMiuHe
oKncHeHHA OP, BuHMKae gucbanaHc. OP yTBOPHOETLCS BiNbLue, HiXX MOXYTb PO3K/1acTu
MiKpoopraHiamu; HakonuuyeTbcs OP, Wwo 3a6pyaHIOE BOAHI Macu; y TOW Xe yac CTUmy-
NIOETLCS NoAasiblie 3pOCTaHHA 6ioMacu ITONIAHKTOHY, WO Lie GifbLie NornbtoE i
NPUCKOPIOE NnpoLiec eBTpoduikaLlii.

B eBTpohoBaHMX BOAOMMAax iCTOTHO 3MiHIOKOTbLCA (i3MKO-XiMiYHI BNACTUBOCTI
cepenoBMua; MiABULLYETLCA BMICT OGIOr€HHUX i OpraHiYHMX PEYOBMH, 3HKYETbLCS
piBEHb HACWYEHHS BOAM KUCHEM, Y MPUAOHHUX LIapax BOAU 3'ABNAIOTLCA aHAepOOHi
30HW, 3pOCTaE KanaMyTHICTb | 3MEHLUYETLCA NPO30PICTb BOAN. HakonNnMUeHHsA Haamip-
HOT KiNlbKoCTi OP y IOHHNX MY/TOBUX BigKiagax CynpoBOAKYETbCA YTBOPEHHAM METaHY,
BOAHIO, H,S, amiaky, fKi MOXYTb BUAINATUCA Yy BUMNAAI NyXupuiB. py po3YnHEHH: y
BOZ| Lii PeYOBMHUN HaAA0Tb 1 HEMPUEMHUI 3anax i BN/MBarTb Ha pub i 6e3xpebeTHux,
0CO6MMBO B3UMKY, NPY HAABHOCTI KPYXXAHOTO MOKPUBY, LLLO CMPUAE BUHUKHEHHIO HeLO0-
cTaui KUCHIO Y BOAi 1 MacoBii 3arnbeni puo.
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Y BUCOKOEBTPO(hHUX BOAOWMAax AN OiNbLIOCTI BOAHMX TBapWH CTBOPHOOTLCA
HECMNPUATINBI YMOBU iCHYBaHHA. 3MEHLUYETLCA BUAOBE PISHOMAHITTA MPOMMUC/IOBUX
BUAIB prb. Y MicUAX KOHLEHTPYBaHHA i po3KNnafaHHA CUHbO-3e/1eHVX BOLOPOCTEl
MacoBO rMHe pvba BHacNifoK OTPYEHHA NPOAYKTaMM po3najy Lmx BogopocTeit i gedi-
LUTY KMCHHO, LLLO BUK/TMKAETLCA TXHIM THUTTAM. Tpeba, 0gHak, 3ayBadkUTH, Lo MacLuTabu
M WBMAKICTb PO3BUTKY €BTPOQuiKaLLii HE 3aBXaM BU3HAYAOTLCS TiNIbKA HAAXOMKEHHSIM
6ioreHHMx enemMeHTIB. Liei npouec 3anexunTsb Le i Bifg IHTEHCUBHOCTI BOAOOOMIHY, rNK-
61HK BOAONMM, 06'EMY BOAM 1 PIBHA KUCHEBOIO HACMUYEHHSA BOAHMX Mac.

Y rnMboknx BodoiMax 3 AocTaTHiM BOAOOOMIHOM eBTpodikauis BigbyBaeTbCa AyXxe
MOBINIbHO, TOA] SIK Y CNabonpOTOYHKX | HErNMOOKMX BOAOMAaX BOHA NPOTIKAE NPUCKOPEHO.
AHTpOMNoreHHa eBTpodiKaLlisi OXOrN/IHe BCe BiNbLUy KifIbKiCTb BOAHUX 06'EKTIB, pO3TalloBa-
HUX HA PI3HNX KOHTUHEHTax 3emni. [i Hac/iAKOM € NOCUIEHHS «LIBITIHHSA» BoAW ab0 Maco-
BMIN PO3BUTOK HMUTHYACTMX BOLOPOCTEN B 03epax i BogocxoBuliax. [Ans nonepemskeHHs
eBTpodikaLjl HanBaXKNMBILLMMW 3axoJaMn € 06MEXEHHS 3abpyaHEHHS BOAOWM OGioreH-
H/MMW efleMeHTaMM LLUSIXOM OYULLLEHHSA MICbKMX CTIYHUX BOL, CTBOPEHHS BOLOOXOPOHHUX
30H Mo 6eperax pivoK, 03ep i BOAOCXOBULL,. MepcrneKTMBHUM HanPsAMKOM 3HWKEHHSI eBTPO-
doikauii BoA i 3aXUCTy X Bif 3abpyAHEHHS MOXe OyTu dhiTomeniopauis, TO6TO Ky/bTUBY-
BaHHA BULLOI BOAHOI POC/IMHHOCTI B NMPUOEPEXHNX 30HaX OJ15 3aTPUMKKM BIOreHHUX ene-
MEHTIB, LLIO HAAXOAATH i3 NONIB, TBAPUHHULbKMX PepM i HaceNIeHMX MyHKTIB.

«LiBimiHHs1» BOOU siK2iOpo6iosioz2iuHuli npoyec, 3yMmossieHuliesmpopikayiero

HasiBHiCTb cnonyk a3oTy i pocdropy y BoAi CTUMY/IHOE PO3MHOXEHHSA BOAOPOCTEBUX
KNiTWUH, NOTEHLiiHI MOX/IMBOCTI SIKUX A0 NoAiny Haa3BMyainHO BUCOKI. Tak Microcystis
aeruginosa NpoTAroM BereTauiiHoro ce3oHy MoXe YTBOPHBATW Bif OAHIET KNITUHM A0
10 Hawagkis. Tomy 36arayeHHss BOAM GiOreHHMMK pevyoBMHaMK, 0CO6/IMBO a30TOM |
chochopom, BUKIMKAE MACOBUIN PO3BUTOK BOAOPOCTEN. Y BUCOKOEBTPOHUX BOAO-
MMax B1aoBe pi3HOMaHITTA doiopu 36igHeHe. MNepeBaxaloTb, 3a3Buyai, Kisibka BUAIB
BOLOPOCTEN, L0 YTBOPIOKOTL 3HAYHY GioMacy. Y Mopsx BHacC/iAOK MacoBOro po3Bu-
TKY BOAOPOCTEN CNOCTEPIraloTbCa Tak 3BaHi «4epBOHI NPUNANBU». NPUYMHOIO TXHLOTO
BUHWKHEHHS € BOAOPOCTI, L0 BUAINAIOTL AyXe Hebe3neyHi anga pmo i baratbox 6e3xpe-
GETHUX TOKCUYHI PEYOBUHW. Y KOHTUHEHTa/TbHUX BOLONMAaX, 0CO6/IMBO B Mas10NpoTOoY-
HUX BOAOCXOBULLAX, HANBIMbLIE 3HAYEHHS B PO3BUTKY (PITONNAHKTOHY A0 PIBHS «LBi-
TIHHS» BOAW MaloTb CMHbO-3€/1eHI BOAOPOCTI, Y nepuly vyepry Buau pogis Microcystis,
Aphanizomenon i Anabaena. «LBiTIHHSM» Lie SiBULLE HAa3MBa€ETLCA TOMY, LLIO BHAC/IA0K
MacOoBOr0 PO3BUTKY M/IAHKTOHHUX BOAOPOCTElN BoAa HabyBae 3abapBneHHs (CUHbLO-
3efieHe, 3efleHe, YepBOHe, BYPO-)KOBTE) 3a/1eXHO Bif NirMeHTaw,il BUAiB-30yAHNKIB.

P03BUTOK CUHBLO-3e/1IeHNX BOAOPOCTEN [0 PIiBHA «UBITIHHSA» JIMITYETLCA BMIC-
ToM (pocchaTiB, LWBMAKICTIO Tedil i KanamMyTHICTIO BOAW. LM NOACHIOETLCA TOW dhakT,
IO B LWBWUAKOM/IMHHUX | KanamyTHUX pidKax «LBITIHHS» BOAW MPaKTUYHO He OyBae.
EKONOriyHnin MexaHiam «UBITIHHS» BOAW CKAaAHWIA i 0OYMOBNEHWNIA B3aEMOIED Npu-
POAHWX i aHTPONOreHHUX goakTopis. LLLoAo ocTaHHbOro, TO Lie 3aperyitoBaHHS pPiuKOBOro
CTOKY, Hanpuknag Taknx PiBHUHHUX PiK, 9k OHinpo, AHicTep Towlo. Micns 3a1mMBaHHs
BE/IMKMX M/OLL, CYLi, Y pe3ynbraTi nepexody y Bofdy 6ioreHHMX PeyoBUH i YTBOPEHHS
MIJIKOBOAHMX 3aCTiliHUX 30H, e BOoAa iIHTEHCUBHO NPOrpiBaETbCA Ii Cnabko nepemilly-
€TbCS, CTBOPHOOTLCSA HAMBINbLL CNPUAT/IMBI €KOMOTIYHI YMOBW AJ/11 MacOBOro PO3BUTKY
CMHbO-3€e/1eHNX BOAOPOCTEN. Y BOAOCXOBMLAX, 30KpeMa YKpaiHu, HanvacTille po3Bu-
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BalOTbCA BUAM M. aeruginosa, Aphanizomenon flos-aquae, Anabaena spp., npuyomy
nepwuii BuA, AOMIHYE Y BOAOPOCTEBUX YIPYNOBaHHSAX | HAaCTO YTBOPIHOE MOHOKY/LTYPY
3 6iomacoto go 40 kr/m3. B npoueci po3BUTKY MIKPOLMCTIC NPOXOANTb Kifibka ctagi —
[OOHHY, NNAaHKTOHHY, HEMCTOHHY, CTaZito CyXMX KipOK i cnop. HasiBHICTb OCTaHHIX Yy LKA
PO3BUTKY pOOUTb Liel BUA, 4OCUTb CTIKMM [0 3MiH YMOB cepefoBuLa.

Mig yac mMacoBOro Po3BUTKY DITOMAHKTOHY Ha NMOBEPXHI BOAOVM YTBOPHHTLCA
CNN30MOAIGHI NAIBKK, MPU 3/IUTTI AKUX POPMYIOTLCA «MNMISAMU LBITIHHA». Pa3oM 3 OCHo-
BHOI KOJIOHIED MIKPOLMCTICY B TakuX M/iBKax 3yCTPiYalTbCHA 3HAYHO MEHLUi CKyn-
YEeHHSs iHWKWX BUAIB BOAOPOCTeN (Hanpuknaa, adpaHi3oMEHOHY), a TakoX GakTepil pi3-
HUX didioNoriyHMx rpyn i Bipycu. Takum UYMHOM, «NASAMU UBITIHHS» SBNSAOTb CO60M0
[OCUTb CKNafHi YTBOPEHHA (anbro-6akTtepiasibHi), Y AKMX MNPOTIKAKTb MepeBaxHOo
OEeCTPYKUIHI Mpouecn po3kiagaHHAa 6iomacu. Y nepiof MakCMasibHOrO HaKoMMYeHHs
«MAAM UBITIHHA» (NMNeHb-CepreHb) akBaTopis BOAOCXOBULLA B LUTUIEBY NOrogy mMae
BUrNS4, MO3aik1 3 «MAsIM» | YNCTOT BOAMW. Y LUTOPMOBY MOroAY «NsiMuns» po3mBatoTbCs,
ane 3 BifHOB/IEHHAM LUTWU/O LWBUAKO (DOPMYIOTLCSA 3HOBY. BiTpu i1 Teuil po3HOCATb
X NO BCili akBaTopii. 3a/1IeXHO Bif HANPAMKIB BITPY BEMNKI Macy BOLOPOCTEN MOXYTb
cKynuyBaTucs 6ina 6eperis BogoimMn. TyT BUHUKAIOTb 30HM 3aMOpiB, TOMY LLIO B TaKMX
Macax NpUCYTHA BeJivKa KiMIbKiCTb pubu, WO rTMHe BHACNIAOK 3aCMiYeHHA 3a6ep, Kuc-
HeBOro AediunTy i OTPYEHHSA TOKCMHaMK BOAOPOCTEN. Hailbinblle BogopocTel Hara-
HSETLCSA B 3aTOKU i BYXTW, A€ Macu HacTi/IbKM LWi/bHI, WO HaBiTb MEpPeLKoMKaTb
pyXy YOBHIB. P16y, BUHECEHY XBU/ISIMU HA Gepern, WBMUAOKO CKIbOBYIOTb NTaxu (Yani,
nenekun, baknaHu Ta iHLi), Wo NpuNiTarTb MacoBo A0 MiCUb CKyNYeHHSA 3arnbsoi pubwu.
BogopocTi, Wo 3a/mMwatoTbCA MiCNA HAroHiB Ha y36epexkax, BUCUXatoTb, Nepemilly-
IOTbCS 3 MICKOM i YTBOPIOKOTb CyXi KipK/ GNakMTHOrO KoNbopy. binblua YactuHa «nism
LBITIHHS» PO3K1aJaeTbCa B MiCUAX HaroHy 3 YTBOPEHHSIM BE/IMKOI Ki/IbKOCTI NpoaykK-
TiB po3nagay (cheHon, iHgoN, ckatos, NoAINenTUAM i afibrOTOKCUHM), B OCHOBHOMY TOK-
CUYHKUX. Mpy po3knagaHHi BUAINAKTLECA TakoX MirMeHTU — PikoGiNiHKW, doikoLmaHiHm,
TOMY BOfla 3406yBa€ rycTo-CuHi Konip. Taki BOAHI AiNSAHKM CTalTb HENPUAATHUMM A5
XNTTA 6aratboX rigpoO6ioHTIB. NeBHA YacTUHa BOAOPOCTEBUX NNIBOK NiAAAETLCS Ni3ncy
nig BN/IMBOM BipYCiB i CynyTHix 6akTepiii, a TakoX BNacHUX TOKCUHIB. Take saBuLe Biaoy-
Ba€ETbCA AOCUTb YaCTO, | HA MiCLji «MIAMM», LLIO po3nanacs, 3a/IMWAaeTbCA TiNIbKM TOHKA
noBepxHeBa nJiska. MNpu LboMy TakoX BUAINATLCA TOKCUHW. [leska yacTuHa 6iomacu
3a/IMLLIAETHLCA B TOBLLi BOAM Y BUMNSAI BYpPUX CKYMUeEHb, LWO HaragyTb hekasibHi Macu,
3 BigNoBiAHMM CMOPOAOM, i, HapewTi, Ti/IbKN HeBesMKa YacTuHa MpoAyKoBaHoi 6io-
Macu ocifae Ha HO, Ae B «MY/I0BOMY PO34MHI» Ha CTUKY ABOX 6iOTOMIB -BOAHOI MacK I
[JOHHOTro Myny (NEeNOKOHTYPY ) — YTBOPKOE 3UMYHOUi KO/TOHIT BOAOPOCTEN, BKPUTI LLIAPOM
cnm3y. Limkn 3aBepLlyeTbCA NPOTATOM BEPECHSA-XXOBTHSA, | TOA4j MiCLe CUHbO-3e/1eHUX
BOAOPOCTEN y GioLeHo3ax 3aimatoTb iHLWi, 6ifbl X0N040M6HI BOAOPOCTI, 30Kpema
AiatomoBi. BigmupaHHs BO4OPOCTEBOI 6ioMacy 06YMOB/IIOE Pi3Ke MOripLUIEeHHST AKOCTI
BOAM, MOKa3HMKN SIKOT HaAGNMKaKTbCA A0 PiBHA a-Me30canpo6HOi, nosicanpobHol i
HaBiTb rinepcanpo6HOi 30HWN. 3abpyAHEHHS BOAOVM BHACNIA0K PO3KafaHHSA BEINKMX
Mac BOAOPOCTEN XapakTepusyeTbCs SK B6ionoriyHe camo3abpyaHeHHs. MNepiog Aomi-
HyBaHHS CMHbO-3€/IEHMX BOAOPOCTEN MOB'A3aHWUI i3 NPUTHIYEHHSAM BCIiX iHLIXUX KOMMNO-
HEHTIB DITON/IAHKTOHY BHACNIAOK 3aTEMHEHHS!, MepexoneHHsi 6iOreHHNX e/IEMEHTIB i
BM/IMBY TOKCUYHUX BUAINEHb HA IHLWI MIAHKTOHHI BUAW. [icna YopHOGUNLCBKOT aBapii
BCTAHOBJ/IEHO, WO M. aeruginosa € KOHLEHTPATopoM pPafioHyKNiAiB 3 KoedilieHToOM
HakonunuyeHHs 104, To06To B 10 TMcAY pasiB Y NOPIBHSIHHI 3 KOHLIEHTPALLE X ¥ BOA,.
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TOKCUHU CUHbO-3€/1eHNX BOAOPOCTEN. [10 iX uncna BXOAATb aHamOKCUH, YiaHo-
b6akmepiH, BiflbHi paduKkasiu 1 iHLWi BUCOKO TOKCWYHI CMO/MYKM, SKi 3a [i€E € HEPBOBO-
napaniTM4HUMK, renaToTOKCUUYHUMM | AUXaSIbHUMKU OTPyTaMMm.

barato TOKCMHIB CMHbO-3e/1EHNX BOAOPOCTEN 3a XIMiYHOK OY[0BOK | TOKCUYHUM
epekToM 6/1M3bKi 0 TEPMIYHO CTIKOT OTPYTU rpnba 6if01 noraHkM, TO6TO MatoTb MPo-
TonnasmartuyHy abo reMoniTUUHy gjto.

TrMyacoBe BXMBaHHSA BOAW YM pubK 3 BOAOINM, L0 "UBITYTb" LLMN BOAOPOCTAMMN,
NpU3BOANTL [0 aseprii, KULWKOBO-LL/TYHKOBUX 3aXBOPIOBaHb, a TPpUBase BXMUBaAHHA —
[0 radpdpcbkoi XBOPOOU, SIKa MOYNHAETLCA 3 BPaXKEHHS HEPBOBOI CUCTEMU, MEYiHKM,
HUPOK, M'A3iB, OpraHiB KPOBOTBOPEHHS, KPOBOBW/IMBIB Y TKAHWHWU A OpraHu i 3akiH4y-
€TbCA CTAHOM, L0 Haragye napaiiy.

Po3rnsiHeMO Ail0 TOKCUHIB HaMbinbl BigOMUX NPOAYKTIB “UBITIHHA” BOAM Y
BOZOMiMAX.

AHabeHa. lNpoaykye aHaTOKCMH-A — aHTaroHIiCT aueTU/IXOsiHy, a TOoMy OrioKye
nepegadvy HepBOBOIO IMMNY/IbCY B HEPBOBO-M'A30BUX K/IITUHAX.

AHATOKCUH-A XapakTepusyeTbCA K "YMHHUK Oyxe wsuakoi cmepti” (V-FDF) i 3a
XiMIYHOIO MPVPOAOI0 € NONINENTUAOM.

ApaHi3oMeHOH: NPoAyKye apaHOTOKCUH — CyMill HeocakcUTOKCUHY (90%) i cak-
CUTOKCUHY (10%). Bnokye poboTy iOH-TPAHCNOPTHOI CUCTEMU MEMOpaH HEepPBOBMX i
M'A30BUX K/TITUH.

Mikpoyucmic. Tlpogykye noninentuaHi TOKCUHW, OOHUM i3 SAKUX € MIKpoLMC-
TIH — UMKIIYHWIA noninenTtug, A0 CkAagy SKOro BXOAATb O-TMPO3WH, D-anaHiH,
D-isornytamiHoBa kucnota, B-metun- i D-acnapariHoBa KUCIOTW, O-METUOHIH |
N-meTungerigpoasaHix.

Mig yac iIHTEHCMBHOTIO "LUBITIHHA" BOAOWM TOKCUYHA Ais1 NPYXUTTEBUX TOKCUHIB
athaHizoMeHoHa (cakcumokcuH), aHabeHn (aHamoKCUH-A) i iHWKX CUHbO-3esle-
HUX BOAOPOCTEN 3HAYHO MOCUIIOETHLCA HakNafgaHHAM Ha HUX Aii BUCOKO TOKCUY-
HMUX NPOAYKTIB PO3KafaHHs UMX BOAOPOCTEN — (heHOs1i8, a/iboeaudis, CeHOBUHU,
amiHig Ta X NoxigHWX, A0 AKUX BiAHOCATbLCA Taki TPYNHi OTPYTU, AK KadaBepuH i
nympecyuH.

B OCHOBHOMY TOKCUHW CYHbO-3€/1EHMX BOLOPOCTEN BiHOCATLCA A0 OTPYT NapeH-
XiMaTO3HOT 3ara/lbHOTOKCUYHOI AT, sika NPU3BOAMTb A0 MMO0OKOro NopyLIEeHHS 06MiH-
HUWX MPOLECIB Y KMITUHAX, OpraHax i TKaHMHax opraHiamy, 3okpema, 4o nopyLeHHs npo-
LeciB AnXaHHSA, OKUCHOro pocdpopusitoBaHHA (Y MITOXOHAPIAX), & TakOX A0 iHakTuBau,i
hepmeHTiB LMKy Kpebca.

OCKINIbKN MOPYLUYHTHLCA XUTTEBO BaXK/IVBI AN K/TITUH NPOLLECK, TO BOHU BXe He
MOXYTb HaKOMMUYyBaTU €HEepritn y MakpoepriyHmx 3B'a3kax AT®, WO npu3BoanTb A0
3MiHV eHepreTUYyHOro 6as1aHcy ycbOoro opraHiaMy i HaBiTb A0 1oro 3arméeni.

3a cunoto BIJ/IMBY Ha XWBI OpraHiaMy BKa3aHi TOKCUHM B [ieKi/ibka pasiB nepesep-
LWYKOTb Taki OTPYTH, AK Kypape i 6yTysiH.

Hainbinbw Hebe3neyHnMn 41 NOANHN €: aHATOKCUH-A, aHaToKCUH — A (S), cakcu-
TOKCWH, HEOCAKCUTOKCUH, MIKPOLMCTUH i iH.

Kpim TOro, nieTki TOKCMHM CUHbO-3€1eHNX BOLOPOCTEN NOripLwytoTb opraHosen-
TUYHY SAKICTb BOAW Y BOAOWMAaX, TOGTO HaAaThb i1 Pi3HOMAaHITHI BiATIHKM 3anaxiB. AKLL0
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NoAnHA Bignounsae nobnmnsy BoAoiMm, Ae «LUBIiTE» MIKPOLMCTIC, TO 3a3HaYeHi 3anaxu
MOXYTb BUK/IMKATW B HET CUMbHWIA TO/TOBHUIA Giflb.

Mig yac “uBiTiIHHA" BOAM Yy BOAOMMax nopsg 3 NpoayKraMu po3knagaHHs CUHbO-
3e/1eHNX BOAOPOCTEN BifdyBaeTbCA aKTUBHUIN PO3BUTOK NATOreHHMX 6akTepii, LWwo npu-
3BOAUTL A0 NOCWUIEHHS 3aras/ibHOI TOKCUMYHOCTI BOAHOIO cepefoBuLLa Ta 3aroCTPEHHS
enigemionoriyHoi cutyauii y BogorMi. MNpPUCYTHICTb Yy cepeaoBuLLi AESKUX BadkKKMX
MeTaiB MOCUMIOE TOKCMYHICTb LIIaHOTOKCUHIB. Hanpuknag, 3a HasBHOCTI NiTit0 cakcu-
TOKCUH aKTMBHO 6/10Ky€ MPOBIAHICTb HEPBOBMX BOMTOKOH.

OTXe, «UBITIHHS» BOAM — Lie eKOCUCTEMHe siBULLe, MOB'A3aHe, Hacamnepeq, 3
NEePETBOPEHHAM JIOTUUYHUX (MPOTOUYHUX) EKOCUCTEM Y JIEHTUYHI (CTOSAYI) EKOCUCTEMM.
BoHO Mae rnnboki KopiHHS B €BOAOLHIN icTopIT rigpocdepn.

Ponb mikpoopraHiamiB, BogopocTeii Ta BOAHMX POC/INH Y CaMOOUMLLEHHI
noBepxHeBUX BOA,

Camo3abpyOHeHHs Ui caMooHUW,eHHs1 B000UM

MMig camo3abpygHEHHAM PO3yMilOTb MOTiPLUEHHST AKOCTi BOAW Yy BOAHOMY O6'EKTI,
O BUK/IVKAETLCA HaAMIPHOK NPOAYKUiE opraHiyHux pe4voBuH (OP). HaibinbLu
4acTo e NoB'sA3aHo 3 MacoBUM PO3BUTKOM (DITOMN/IAHKTOHY A0 PiBHA «LBITIHHA» BOAN.
Camo3abpyaHeHHs 006yMOB/ieHe HaKOMUYeHHSIM camoi 6iomacu BoAopocTeli i npo-
OYKTiB Ti AecTpykuii. PosknagaHHA 6iomacy B Takux Bunagkax npusBognTb A0 notpa-
NNSAHHA Y BOAY BENWKOT KiIbKOCTI OPraHiyHmX i MiHepasibHMX, Y TOMY YUC/i TOKCUYHUX,
PEYOBUH, LLIO ICTOTHO MOrIPLUYIOTb AKICTb BOAWM MO GifbLUOCTI NokasHukiB. Cepes TOkK-
CUYHNX PEYOBUH BUABMSAOTLCA Noninentuan, dpeHonu, ingon, ckaton, H2S i iH. Ha Big-
MiHY Bif, @10XTOHHOTIO HaAXOMKEHHSA 3a6pyAHEHD, Take ABMLLE Of4epXao Ha3By 6iono-
riyHoro (BTOPMHHOIO) 3abpyaHeHHs, abo camo3abpyaHeHHsA. BoHO Moxe Bigbysartncs
i BHaCNifOK gecopbuii opraHiyHUX i MiHEpa/IbHUX PEYOBUH, HAaKOMUYEHUX Y AOHHUX
BigKNnageHHsx. Taki npouecu GinbLl iIHTEHCMBHO NPOTiKaKTh NpK AeiUnTI KUCHIO 1 Nig-
KUC/EHHI BOAHOTO cepefoBULLa, B aHaepobHNX yMOBaX. Y HOpMasibHO (OYHKLiOHYHUNX
BOAHMX eKocucTeMax npouecu npoayKyBaHHS, 3aCBOEHHSA N AeCTPYKLIT aBTOXTOHHUX
PEYOBUH 3a y4acTHo rigpo6ioHTIB NPOTiKatoTh 36as1aHCOBaHO. 3aBAsK/ LibOMY MigTpK-
MYETbCS NEBHMWI PiBEHb SAKOCTI BoAW. Mpouec po3knafaHHs i BUBeAEHHS 3abpyaHto-
FOUMX PEYOBUH i3 KOMOO0OGIry BOAHOIO cepefoBuliia BHACNiAOK B3AEMO/iI MEXaHIYHUX,
I3NUHUX, XIMIYHUX, dDI3MKO-XIMIYHUX i BIOMOrMNYHUX YMHHUKIB, OfepXaB Ha3By camo-
OYMLLIEHHSA BOA,

MexaHiYHe CaMOOYULLEHHS — Le NPOoLecKu nepetvpaHHs, MexaHiyHOro 34piGHi0-
BaHHsI OKpeEMMX 4YacTokK, doinbrpauii 3abpygHeHnx Bog yepes niwaHi rpyHTu. ®isnyHi
NPOLIECK CaMOOUMLLEHHS BK/IHOYAKOTb OCiAaHHA (CeanMeHTaLito) 3abpyaHIoHUMNX peyo-
BWH Nifg, AIE0 CUN TSKIHHS.

XimivHe 11 pi3nKo-XiMiYHE caMOOUMLLEHHS NOB'sAI3aHe 3 YTBOPEHHAM KOMMIEKCHUX
CNONYK, peakLissMy MiXK OKpeM1UMU peyoBUHaMU, COPOLLIED 3BaXKEHMX YACTUHOK MYJ/I0OM,
[MINHOO, MICKOM Ta IHLWIMMW AOHHUMMW BiAKNagamMu, OKMCHEHHSIM HECTIKMX PeYOoBUH
PO3YMHEHUM KUCHEM (HE BIOTUYHOIO NOXOMKEHHS).

bionoriyHe camoounLLEHHA NMOBEPXHEBMX BOJ, BKHOYAE Taki Ckfaaosi: 6iodisb-
Tpauito, miHepaniszauito OP, hoTOCMHTETUYHY aepaliio — peaepaLlito, 6ioakymynsLito
i GiogeToKcuMKaLito.
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BiodhinbTpaLito 3A4iCHI0TL OpraHiaMu-insTpaTopu, roI0OBHUM YMHOM [BOCTY/I-
KOBI MOJIIOCKM 11 NNAHKTOHHI pakonoAibHi. Mponyckatoun yepes CBOE Tifo BEWKY Kiflb-
KICTb BOAM N OUULLLYIOUN T Bif, 3B&XXEHNX YACTUHOK, BOHW BUKOPUCTOBYHOTb OpraHiyHi I
[edaki MiHepasibHi peyoBUHN K KOPM, a 3a/IMLLOK BUBOAATL Yy BOAY Y BUIIA4I C/N30-
BUX TPYAOK, WO OCigalTb Ha AHO. 3aBASKM LIbOMY BifOyBaETbCA NPOCBITAIHHSA BOAU
1 3MEHLIYETLCA KOHLIEHTPALLIS B Hiil 3a6pyAHIOUNX PEYOBUH.

Bioakymynsauis. Igpo6ioHTK 34aTHI HakonM4yyBaTu B opraHiami 3abpyHIoo4i peyo-
BMHU, WO MICTATLCA Yy BOZAj. Mpun LbOMY TXHIi BMICT B OpraHi3mi (koedilieHT Hakonu-
yeHHs — KH) Moxe 3pocTaTtu NOPIiBHAHO i3 BMICTOM Y BOAj B TUCSAYI, AECATKUA TUCAY i
Ginblue pasiB. Take ABMLE Ofepxasio Ha3By Gioakymyriauii, ab0 GIOKOHLEHTPYBaHHSA
(bios xuTTA, accumulation — Hakonu4ueHHs). HakonnyeHHs 3abpyaHIOUMX PEeYOBUH
y Tini rigpo6ioHTIB 3pocTae Npu NPOXOMKEHHI N0 TPOMIYHNX NaHUtorax — Tak 3BaHui
edoekT MarHudikauii. 3aBasiku 6ioakyMynsiLii NOCTYNOBO 3MEHLLYETbLCS KOHLIEHTPALLs
Yy BOAHOMY CEPEOBULLI K OpraHidyHnX, Tak i HeopraHiuHMX 3abpyaHIOUYNX PEYOBMH.
Jesiki 3 HUX MOXYTb NnoBepTaTucs y BoAy NicNs BiAMUPaHHSA rigpo6ioHTIB, asie 3Ha4yHa
IXHS1 YacTnHa pyNHYETLCA Mig, BNAMBOM (DEPMEHTATUBHMX CUCTEM abo nepexoauTb y
HeakTUBHY hopmy.

PyiiHyBaHHA 1 GIOKOHLEHTPYBaHHA TOKCUYHUX PEYOBUH Y BOAHOMY CepeaoBMULL
nig4 BM/VBOM XUTTELIANBHOCTI BOAHUX OpPraHiaMiB XapakTepusyeTbCca AK GiosoriyHa
AeTokcukauisa. MiHepanisauis OP nos'a3aHa 3 XXUTTELIANBHICTIO rigpo6ioHTIB, y nepLly
yepry 6akTepiii. Lie f03BO/MISE BU3HA4YaTK AKICTb BOAM 3@ 6aKTepioNoriyHMMmM NoKasHu-
Kamu, HanpukKiag no 3arasibHili YicenbHOCTI GakTepionIaHKTOHY, MO KiNbKOCTi 6akTepil
rpynu kuwkoBoT nasimyku (BIrKrl, koni-tutp i Koni-iHAekc) i canpodiTis. MNpu opraHivyHmMx
3a0pyAHEHHSIX YMCENbHICTb 6aKkTepil y BoAi 3pocTae. 30Kpema, HasiBHICTb Y BOAI KMLL-
KOBOT NasINyYKM CBIAUYNTb He TiSIbKM NPO aHTpOnoreHHe doekasibHe 3abpyAHEeHHs, ane
 npo nigsuweHnin Bmict OP, Wo BMHMKAE BHACIAOK BigMUPaHHS riapobioHTIB, nepe-
B&)XHO (PITOMIAHKTOHY 1 BULLMX BOASAHNX POC/NH.

doToCMHTETMYHA aepauis — Lie HaCUYEeHHSA BOAM KUCHEM, WO BUAINAETLCA pocC-
NIMHamMu B npoueci PoToCnHTEe3y (Ha BiAMIHY Bif, PO34YMHEHOTOKUCHIO, WO HAAXOAUTb
y BOAY LWASAXOM iHBas3ii 3 atmocthepn). KUCEHD, LLIO YTBOPHOETLCS, OKUC/HOE PO3YUHHI
OP i1 nigTpUMye KUCHEBUIA peXnM 3abpyaHeHux Bof (thoTocmHTETUYHA peaepadis).
Llei npouec 3HaxoAnTb LUMPOKE 3aCTOCYyBaHHA B CUCTEMAX OYMLLEHHA CTIYHUX BOS4 Y
Tak 3BaHMX 6IO0OrYHMX CTaBKax, e MacOBO PO3BMBAKOTLCS X/I0POKOKOBI BOAOPOCTI.
Peaepauis cnpusie BiGHOB/IEHHIO ra30BOr0 pPeXnmMy 3abpyaHEHVX BOL, 3aBASKN HAAXO-
[KEHHIO B HUX KNCHIO GIOreHHOro NMOXOAXKEHHS.

CamoounLLeHHA BOAM Bif, 6akTepiin 3anexnTb Big 6araTboX gRi3NUHUX, XIMIYHUX i
6ionoriyHNxX pakTopiB. [0 HUX BIAHOCATb LWBUAKICTL Tedii Bogun. MpOTOYHI BOAOWMN,
0COOMMBO PiYKM 3 LUBUAKOK TEYi€K, OYMLLAKTLCA 3HAYHO LUBMALLE, HDK BOAOMMM 3i
CTOSAYOK BOAOH. LibOMYy CNpusitOTb BUCOKA LUBUAKICTb PO3BEAEHHS, OCiAaHHS Ha LHO
BOAOMM MIKPOGIB, L0 3HAXOAATbCSA Ha NOBEPXHI YaCTUHOK, MPO30piCTb (Npo3opa Boaa
6iNbLU MPOHMKHA AN COHAYHUX MPOMEHIB). KpiM TOro, BiACYTHICTb Y BOZAi MOXMUBHUX
PEYOBUH, HEOOXIAHUX AN XUTTELISIbHOCTI | PO3MHOXEHHS 6aratboX NaTtoreHHMX 6ak-
Tepiii, pobuTtb i HENPMAATHO AN IX NPOXUBAHHS.

Brnnve 6ionoriyHmx gpakTopiB NposBAAETLCA FO/IOBHUM YUHOM B @HTAroHICTUYHIN
Ail NOCTIHNX MeLUKaHLUiB BOAOMM (canpodiTHI MiKpoopraHiamu, naaHkToH, BO4OPOCTI,
HalnNpOCTIiLWLi) HA YMOBHO- NaTOreHHi i MaToreHHi MikpoopraHiamu Ta B Ni3unci 6akTepit
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tharamn. Heseaxaroum Ha NpoLecn caMmoOUULLEHHSA BOAOVIM Bif, YMOBHO — NaTOreHHuX
i MaTOreHHNX MIKpOOopraHiamis, OCTaHHI MOXYTb CTaTV NMPUUYNHOK BUHUKHEHHSA BOAHUX
enigemiii, rocTpmx KULLKOBKX iHADEKLili: canbMOHEeN1e30B, AN3eHTepil, xonepn. BoHn
BMHMKAKOTb MpuY aBapisx kaHanizauiiHoi CUCTEMU | HAAXOMKEHHI CTIYHMX BOA, Y BiAKPUTI
BOAOViMU, 0COBGNNBO Y BOAOMNPOBIAHY Mepexy. Yepes Boay MOXYTb nepefaBartucs nen-
TOCnipo3Ha iHpekuia, TynApemis i AesKi iHLi 3aXBOPIOBAHHSA.

Yci 6ionoriyHi hakTopy CaMOOUULLIEHHS BOAHOrO CepeaoBuMlla Bif, NaTOreHHuX
MIKpOOpraHiamiB MOXHa noAiNnuTn Ha 3 rpynu:

- aHTNBIOTUYHI(AHTMBIOTUYHI PEYOBMHM (PITONIAHKTOHY, MakpoQiTiB, 300ri4P06IOH-
TiB, MiKpOOIB-aHTaroHiICTIB);

- napasnTuYHI (nisytoda ais 6aktepiodaris);

- bakTepioTpodoHi (bakTepioTpodHa akTMBHICTL Protozoa i Metazoa).

BwxurBaHHA naTtoreHHoT Mikpodo/10py Y HaBKOJTULLHBOMY CepefoBULL MOXe, Y Bifl-
MOBIAHIV CTyneHi, 3anexartn Bif 6i010riYHNX BMACTUBOCTEN camMuX MIKPOOPraHiamiB,
AIKi €BO/IOLINHO NpucToCcyBannca A0 HebnaroHaAiiHoro BNAMBY (hakTopiB HABKOMMLLI-
HbOro cepefoBuLLa. Ha nepe micue cepef HUX Tpeba NOCTaBUTY YMOBU YTBOPEHHS
i yacy 36epexeHHs B HaBKO/NLLHLOMY CepefoByLLi CNOPOBUX DOPM MIKPOOPraHi3MmiB,
AKi B I'PYHTI (@ Bi4NOBIAHO, | HE6Ee3MNeYHICTb X NOTpanuTn y BOAY Y BUMNAAI QiNbTpyto-
Unx oopM) 0BUMCNIOKTLCA AECATKaMU POKIB.

OfauH i3 HaCUbHILWMX akTOpiB MIHANBOCTI 6akTepiii y BOAHOMY cepefoBuLLi
BBavKatoTbCA bakTepiodharn. HeouunileHa cTiyHa pigvHa BMilLlye 6akTepiodparn-aHraro-
HICTX BINbLIOCTI KULWKOBUX NaSIMYOK A0 AKUX TiNIbKN AeSAKi X WTamMn pe3ucTeHTHI. Tak,
npu Aaii xonepHoro 6akTtepiodary Ha X0nepHuiA BIOPIOH AyXe /Ierko oTpumMatun CTiliki
BapiaHTN MIKPOG6IB 3i 3MIHEHUMW KyNbTypaslbHUMK Ta CEPONOTNYHUMK BNACTUBOCTAMU
(remoni3ytodi i HearnTUHYOMI BIGPIOHMW) | TUM AOBECTU MOX/IMBICTb YTBOPEHHS X0/e-
ponoAibHMX BiIGPIOHIB i3 XOEePHUX.

OcTaHHIM YacoM Bce 6ifblle BUSIBMSIETLCS ETIONOMYHA PO/b XONEPHMX BiOPIOHIB
6ioTuny Enb-Top, SKi BATICHWUANY | 3alHANN MiCLLE KNaCU4HUX XO/epHNX BiOPIOHIB y aes-
KMx reorpaciyHmx 3oHax.

BignosigHy posib y 36epexeHHi naTtoreHHx 6akTepiii y BoAi BidirparoTb XpebeTHi
i 6e3xpebeTHi rigpobioHTn. Hanpukniag, pybyu MOXyTb CTaTh HOCISIMU NaToreHHoT ANns
NIOOVHKU | TBapuH Mikpodiopn. Mopcbki MOMOCKN | pakonofibHi TeX MOXYTb OyTK
iHoiKOBaHI pisHMMK BMAaMu naToreHHUX 6akTepiin (canbMoHenun, wurenu, crtadino-
KOKW) B pe3ynbraTi CKuay B MOPSA rocnofapyo-nodyToBUX CTIHHUX BOA,. YCTPULL MOXYTb
NnepeHoCcUTN BipyCcx NOMIOMIENITY | BUKOHYBATU 3aXUCHUI (hakTop, WO cnpuse GinbLu
TPUBAIOMY BVXKUBAHHIO EHTEPOBIPYCIB Y MOPCbKiil BOAI. TOMY, BUKOPUCTAHHSA AEeAKNX
MOJIHOCKIB Y CMPOMY BUI/ISAAI, MOXe NPU3BECTU Y BIANOBIAHMX YMOBax A0 enigeMivyHOl
Hebe3neku.

Benvka MiHAMBICTb BipyCiB BOAHMX POC/IUH, pub, 6akTepiil nig BNAnBOM hakTopis
[OOBKI/INA 34aTHI NOPOAXKYBaTN HOBI BapiaHTU BIPYCHMX MaToOreHiB, AKi MOXYTb BUKN-
KaTu XBOpobu Ta enigemii y NoAei Ta iHLWMX OpraHi3miB.

Y npoueci icTOpnYyHOro po3BUTKY YCi rapo6GIOHT €BO/IOLINHO NpUcToCyBanucs Ao
iICHYBaHHS y BOA0MMaXx Pi3HOI CTyneHi canpobHOCTI. B nepiof BUHUKHEHHS BENIMKNX Nif-
MPVEMCTB XiMiYHOI, HAagdTOXIMIYHOT NPOMWC/IOBOCTI, IHTEHCMBHOI XiMi3aLii Ci/IbCbKOro
rocnogapcrsa Ta CTBOPEHHSA BEJIMKMX arpapHO-NpoMUC/IOBUX KOMIJIEKCIB Y BOLOMMM
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cTann noctynatn abo ckmpgaTuca CTiuHi BoAW PI3HOro cknagy, 4acto i3 TOKCUMUHOR
aKTUBHICTIO. Bce Le npr3Besno A0 BUHUKHEHHS] HOBMX 3aKOHOMIPHOCTE, siki hopMYyOTb
BiANOBIAHMIA BMNMB Ha YCi 6i0N0riYHI npouecw i, B NepLuy vyepry, Ha npoLecu camoouu-
LLIeHHA BoAOWM. Hanpuknag, rpyna coser Baxknx MeTasliB Mae 34aTHiCTb yTBOptoBaTyu
aibOymiHaTV Npy B3aeMOSil 3 GisikaMu, siKi BOMOAIOTb ACHO BUP@XKEHOK TOKCUYHICTIO
no BiHOLUEHHO [0 riapo6ioHTIB.

Bax/iMBy posib B caMOOUMLLEHHI BOOHOIO cepefoBuLla BidirpatoTb BOAOPOCTI Ta
BULLLi BOAHI pocnivHu. Ouunwaroun BogHe cepefoBuue Bif 6ioreHHmx enemeHTiB (N i
P), BOAHI poCNUHN We i CTPUMYIOTb "UBITIHHA" BOAN CUHbO-3€M1EHNMIN BOAOPOCTSIMU.
Hanpuknag, noBiTPAHO-BOAHI POC/VHM BUAAIAKTL 3 BOAM (CepefHi MOKasHWKM 3a
nepiog seretaui), Kr/T cyxoi coitomacu: N—-15,P-5,K-10, Mn-0,3, Fe — 0,15, Cu -
0,17,Pb-0,15,2Zn-0,1, Ni—- 0,18, S - 2,4, Hg — 0,025, Cl — 9,3; 1M? 3apocTei BULLNX
BOAHUX pocnvH (BBP) ocamkye 3a BeretauiiHnii ce3oH o 0,83M3 3aBUC/IMX PEYOBUH.

3eneHi HATAHI BogopocTi (knagodopa, cnipormpa, Myxouis) 6inbL akTMBHO NOr/v-
HaloTb pagioakTusHi izotonn Co, Cs, Ce i Y HDK OQHOKMITUHHI BOAOpPOCTi. OgHak Ti i
iHLWI HarpomamkytoTb pagioizotonu Co, Zn, Zr, Nb i Ru iHTeHcuBHiIwWwe (y 1,5-2 pa3u) B
HEMPOTOYHNX BOAONMAX HIXX Y MPOTOUHUX.

Xoya BOAHI pOC/IMHU BUKOHYHOTb BE/IMKY “"po60oTY" No nigTpUMLI NPUPOAHOT SAKOCTI
cepenosuLa, ogHak, Konm nigCcyMKOM L€l po60TH € HaKOMMYEHHA HUMKU HeGe3neyHnxX
CTiiknx 3abpygHtoBadiB, TO BMHUKAE NpobriemMa yTuisyBaHHA abo feTokcuKal,ii poc-
NIMHHOT MacK, sika 3a NEBHUX YMOB MOXeE CTaTu MKepesioM BTOPUHHOIO 3a6pyaHEHHS
BOZHOrO cepefoBuLla. BpaxoBytoun CTpecosi cuTyallii BOAHUX CUCTEM, HEOOXiaHO Bif-
3HAUNTW, L0 OAHMM i3 BaXKIMBUX NapasuTiB rigpo6ioHTIB € BipycK, AKi 34aTHI MOBHICTHO
3HULUMTK BiANOBIAHY NOMNYNSLO.

AHTPONOreHHi 3abpyaHIoBaYi MOXYTb BHOCUTU ICTOTHI KOPEKTUBW B NPUPOAHI Npo-
uecu MbKBUAOBUX | BHYTPILLHbOBUAOBUX BiAHOCWMH HE TiflbKN 3aBASIKM CBOIA TOKCKY-
HOCTI, ane i npuTaMaHH1M TM BNacTUBOCTAM CEMIXEMIKIB.

Ha aymky Kopa6nb0Boi A.l, Hag/IMLLOK AeAKNX BaXXKUX MeTasiB y BOLHOMY cepes-
OBWLLi 3MIHIOE MOLUYKOBY aKTUBHICTb Tigpo6ioHTIB. 30Kpema, iH(y3opii nepecra-
I0Tb "BMi3HaBaTU" 06'EKT CBOrO XUBNEHHA — 6akTepil 3 pogis Vibrio i Pseudomonas
(ue Befe [0 nopyweHHSA OYHKUIOHasIbHUX 3B'A3KIB B N1aHLi XapyoBOro naHuylora —
"Xmxak-xeptea"). MNpn 3abpygHEHHI BOAOWMN BaXXKUMK MeTasiaMy MIKpOOpraHisamm
«BMUKaKTb» MeXaHi3MN B1aCHOro 3axXUCTy Bif, OTPYEHHS TOKCUYHUMWN efleMeHTamMu,
a came: 3[iNCHIOITb X COpOLi0 | eMicCito — po3citoBaHHsA. Tak, HaA/IMLWIOK AEsiKMX
BaXKMX MeTasliB y BOOHOMY CepefoBULLi 3MIHIOE NOLUYKOBY aKTUBHICTb rigpO6GIOHTIB.
3okpema, iH(y30pii nepecTatoTb "BnidHaBaTn" 06'EKT CBOr0 XUBAEHHS — GakTepii
3 pogiB Vibrio i Pseudomonas (ue Befe [0 nopylleHHs OYHKLiOHaIbHUX 3B'A3KIB B
NaHLj Xxap4yoBOro faHutra — "xmkak-xepraa"). Mpn 3abpyaHEHHI BOAOKMUN BabKKUMM
MeTasiaMu MiKpOOpraHiaMy «BMUKaKTb» MexaHi3Mu B/1IaCHOro 3axXuCTy Bif, OTPYEHHS
TOKCUYHUMU eNeMeHTaMu, a caMe: 3/1iiCHIOITb iX COpPOLtD | eMiCito — pO3CitOBaHHSI.
Apncopbuis BaXKMx MeTasiB Ha NOBEPXHI KTITUH MIKPOOPraHiaMiB He Tislbku 3anobirae
X HAAMIPHOMY HaAXOMKEHHIO B CEPeAUHY K/ITUH, ane BOAHOYAC CMPUSE 3HMKEHHIO
PiBHA 3ara/ibHOI TOKCMYHOCTI BOAHOrO cepefoBulla, TOMY LWO NiCAs BigMUpaHHS
MiKpoopraHiamiB agcop6oBaHi HUMW MIKpOeneMeHT! MepexogdaTb 3 BOAHOI TOBLLUi
00 [OHHUX BigknageHb. Emicia metaniB BiabyBaeTbCA, 3aBAsIKM peakuigsm 6akTepi-
anibHOro MeTuBaHHA, nig Jyac skoro Hg, Sn, Cd, Se, S, Tl, Pb, Au, Si, Ge, As Ta

44




iHLWI TOKCWYHI eneMeHTn NepexoaaTb A0 CKnagy NeTKUX Cnosyk, TO6TO NpuimatoTb
dhopmy, sika [03BONSAE M MOKMHYTU €KOCUCTeMY. ICHYe NpUNyLLEeHHs, Wo Lein npo-
Lec Hece OBOSIKY €KOMorivyHy hyHKLi0. 3 0AHOro 60Ky, BiH CNpusie BUOANIEHHIO Haf-
NNLLIKY TOKCUYHMX METasliB 3a MeXi eKOCUCTEMM, a 3 iHLIOro GOKY, MPUCKOPIOE KOMO-
06ir mikpoeneMeHTIiB y 6iocdepi B3araini.

HaHobakTepii — Le HOBWi1, HEBIAOMWIA paHille eKonoriyHniA pakTop, AKkuiA 3a CTy-
NeHeM LWMPOTK | Hebe3nekn BM/IMBY Ha HABKOJIULLHE CepefoBuLLe, OpraHiam NIoanHN
i TBApUH MOXe po3rnsgaTnca Ak rnobasbHUA eKoNoriyHnin Buknnk. 9. Mapten Ta
K. AHr 3'acyBanu, WO HAHOYACTKW, AKi By/IM OTpMMaHi Ha OCHOBI KapOoHaTy Kaslb-
L0, Manu 34aTHICTb 3B’A3yBaTUCh | (DOPMYyBaTK arperatv Ta yTBOPHOBATN KPUCTaUIN.
ABTOpY [0Ka3yloTb, L0 HAHOYaCTKN YTBOPKOKTbL KOMIMIEKCU 3 MOJIEKY/TaMy—iOHaMMU,
ninigamu, 6inkamu 3 pisHOBGIYHOK CTPYKTYPOIO.

HaHob6akTepii HaBiTb MEHLLI, HXX BipyCH, NPUHANEXHICTb SKUX A0 XUTTS BUK/NKAE
BENUKi CyMHiBU. UM € HaHoGakKTepii XumBumK ictoTamn? | B3arasi, siki KpuTepil XuBoi
icTOTM? BuABNAeTbCS, WO6 opraHism 6yB XMBWUM, BiH noBuHeH mictutn AHK, 6ins
250 6inkiB i xoua 6 ogHy pnbocomy. FAKLIO Bpaxysaru, Wo po3mip puéocomm 25 HM, TO
MiHIMa/1bHWIA PO3MIP OpraHi3my, L0 BBXKAETLCS XXMBOK ICTOTO, NOBUHEH 6yTM 200 HM.
CepefHiii xxe po3mip HaHobakTepii ctaHoBUTbL 30-50 HM. OTxe, AHK HaHoGakTepii ans
CaMOBITBOPEHHS HE BUKOPUCTOBYETLCSA. IMOBIPHO, BOHU BUKOPUCTOBYIOTH /151 LIbOTO
PHK. Tum 6inblue, WO Taka MOX/IMBICTb CaMOBIATBOPEHHSA MOsiekyn Gyna aoBeaeHa
BYeHMMYU B 90-X pokax MMUHY/IOro CTo/iTTA. Cnuparymnchb Ha Le, o4eBUAHO, BCe-Taku
MOXHa BU3HATV HaHOOGaKTepii MPUMITUBHOK (DOPMOIO XMUTTH, XO4a BOHM i HE MICTATb
yepes cBoi po3mipn AHK i pudocomu. Lii 0cob6mMBOCTI A03BOMAKOTL BBaXATH, LLO BOHU €
HOBOI (DOPMOIO XMBUX ICTOT i NEPLLOOCHOBO XNTTS Ha 3emMni i B Kocmoci. HaHoGakTepii
iHOAj PO3rNIAAat0Th SK NPOMIXHY /1aHKy MK 6akTepisiMu i Bipycamu, siKi He Tiflbku 6epyTb
y4yacTb y hopmyBaHHi 6iomacu, a i1 BiAnoBigasibHi 3a YTBOPEHHSI MiHEpaUTiB.

B ocTaHHE AecATUNITTS akTMBHO OGrOBOPIOIOTLCA MUTAHHA BM/IMBY Ha 3[40POB'SA
NOAVHK | HABKO/MLLIHE CepeaioBULLE HOBOTO MIKPOCKOMIYHOro 06'ekTa — HAHOGaKTepil
(HaHOOW, KaM'aHi 6akTepil). HaHobakTepil 6y BUAB/EHI NPAKTUYHO CKPI3b: Y rapavmx
CipumcTuX mxepenax, B po3knafeHnx NMUCTSX, BoAi, B CyHaCHUX i BUKOMHUX CTPOMATO-
niTax, B opraHiamMi t0AMHW | TBAPUH (BOJTOCCI, KPOBI, KAMEHSIX )XOBYHOIO Mixypa, 3ybax,
LWKapanyni sieub i pakoBUHaX MOJIHOCKIB) IHTepec A0 HaHOGakTepil 3pic nicnsa noeigo-
MJIEHHSA MPO MPUCYTHICTb NOAIGHNX YTBOPEHb B METeopuTax.

MpoBeaeHi macwTabHi AOCNIMKEHHS TOMCbKMMK haxiBUsMX MNoKasann HasiB-
HICTb KOJIOHIi HaHOGaKTepili B NiA3eMHUX BO4aX, B CUCTEMax BOL03abopiB i BOAHMX
KOMYHikaLisix. KonoHii HaHo6akTepili BUSAB/EHI Ha BCIX TEXHOMOrNYHUX CTafisiXx BOAO-
ounLLeHHs. Tak, Ha inbTpax Ta iHWKMX KOMYHiKauisax Bogo3abopis TOMCbKOro paioHy
BCTAHOB/IEHO MPUCYTHICTb MiKpOOPraHiamiB, NOKPUTUX MiHEpPasIbHOIO KapboHaT-anaTu-
TOBOK 060/10HKOK 0BOMOAHOI KOHdirypauii (HaHo6akTepil). Ha aymky AocnigHuKiB, X
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KINbKICTb Yy MWUTHI BOAj 3anexnTb Big ii MiHepani3au,ii, 3ara/ibHOl XXOPCTKOCTI i BMICTY
3aniza. CepeHbOCTa-TUCTUYHWNIA PiBEHb HAHOGaKTepIi B 1M NiA3eMHUX BOA HaBeAeHO
B Tabuuj 3.1.

Tabnmua 3.1
CepeaHbOCTAaTUCTUUYHMNIA piBeHb HAaHOGaKTepii B 1 M Nig3eMHUX BOA
[H. BonkoBa, 2006 p.]

Ne HalimeHyBaHHSA BOAV Kinbkictb HaHOGakTepii B 1 mn
1 Bogza 3 HopMasibHMM BMICTOM 3as1i3a 95
2 Boaa 3 HM3bKMM BMICTOM 3asi3a 23
3 Bofa 3 BUCOKMM BMICTOM 3ani3a 180
4 TepmanbHi Boau CcynbigHi 285
5 Vlopo-6pomHi Boau 188
6 xepenbHa Boga 20

AHaJ1i3 CyX0ro 3a/IMLWKy NUTHOT BOAW, 3YOHMX i HAPKOBUX KaMeHIiB NI0ANHU [,03BO-
INB 3p0BUTU BUCHOBOK, LLIO Y NPUPOAHUX BOAAX i II0ACLKOMY OpraHiami MPUCYTHI OAHi
 Ti X cami 6akTepil, WO BUKIMKaOTb GiomiHepanisayito.

MpucyTHICTb HaHOGakKTepih Ha inbTpax, cBepa/I0BUHHOMY 06n1afHaHHI Bogo3a-
60piB, B KAM'SAHUCTMX YTBOPEHHAX BOAOOUYMCHMX KOMYHIKaLisiX, B ipXi TPy6 BOL40PO3MO-
AINbHUX CUCTEM BMMarae nofasibLIOro BUBYEHHS Ta 0Or'pyHTYBaHHA 3axopiB 3 BuAa-
JNIEHHSA UbOro YMHHUKA. B pesynbtaTti gocnigXeHb BUSBMAOCS, WO HAHOGAKTepIl CTilKi
[0 aHTUBIOTKKIB, rAaMMa-NPOMEHIB | XiMIYHMX NpenapariB. B gaHnin yac po3pobnsitoTbes
Pi3HI MEeTOAN 3HKEHHSA aKTMBHOCTI Ta NiksigaLil X yTBOPEHb.

OkpiM BIpyCiB Y NpMpoAj 3yCTpivatTbCA iHWI iHGEKLiNHI areHTn — Bipoian, NpioHU
Ta Mikonnasmu (dpitonnasmm)

Bipoiou

Ha3Ba «Bipoig» 6yna 3anponoHosaHa B 1971 p. T. liHepom. Big BipyciB Bipoiam
BIAPI3HAIOTLCA 3a TakKMMU O3HaKamu:

1. BigcyTHs 6inkoBa 060/10HKa, BipOiaM cKnaaatoTbCs TiNbKK i3 iHgekuinHoi PHK.

2. Bipoiay — HaliMeHLLi, 34aTHi 10 PO3MHOXEHHS YaCTUHKM, ki Bigomi y npupogi. Ix
PHK ctaHoBuTb 300-400 HyK/1€0TUAIB.

3. Bipoigun — ue ogHokinbuesi PHK.

4. Monekynun PHK BipoigiB He KOA4yt0Tb BNacHMX GisiKiB.

3 1971 p. BusiBNeHo 6nmn3bko 10 BUAIB BipOidiB, AKi BiAPI3HATLCSA 3a NEePBUHHOK
CTPYKTYPOIO, Xa3siiHaMu, SKMX BOHW BpaxarTb, CUMNTOMaMu XBOpo6. Bipoign Bpaxa-
HOTb POC/INHHI KNITUHN.

OfHMM 3 BU3HAYHMX HAYKOBUX AOCArHEHb XX CT. B rasy3i 6ionorii Ta meguumHm
CTas10 BigKpUTTA B 1982p. amepurKaHCbKMM MOMEKYNSipHUM 6ionorom, npodgecopom
CteHni Mpy3iHEpOM HOBOTO TUNY iH(heKUiiHMX areHTiB — NpioHiB. Lle BigKpnTTA 03Ha-
MEHYBaJ10 MoyaTok HOBOT epy PO3BUTKY 6Gionorii Ta MeguunHn, OCKiNbKU 6yno BUSB-
NEHO NPUHLMMNOBO HOBWUIA TN 36YAHNMKIB IHDEKLINHNX 3aXBOPHOBaHb.
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Po3din 3. Exonoeiune ma enioemionogiiHe 3Ha4eHH MIKPOOP2aHi3Mie

MpioHu — (Big aHrn. proteinaceous infectious particles, PrP — iHpekuyiliHi 6inKoBi
4yacTkM) € 0COO/IMBMM KNacoOM iH(PEKUIMHMX areHTiB, WO BUK/INKAKTb HEBUNIKOBHI
3axBoptoBaHHA LIHC ntoanHmn Ta TBapuH — rybkonogi6Hi eHuedanonarTii. H1HI He BUsB-
NIeHO XOAHOI HYKNETHOBOI KUC0TK, sika 6 6yna acouiioBaHa 3 NpioHaMu. IHAEKLiAHWA
NPIOHHWI GINIOK 3 @aHOMasIbHOK TPUBMMIPHOK CTPYKTYPOK 34aTHWIA KaTtanidysBatu
CTPYKTYpHE MepeTBOPEHHSA FOMOJIONYHOro IOMY HOPMasIbHOrO KAITUHHOMO Gisika Ha
noAibHMIA Ao cebe — NPIOHHMIA. K NpaBunAo, NPIOHHWUIA CTaH Giflika XapakTepusyeTbCs
nepexogom o-cnipanei 6inka B B-cknagyaricTb.

[leTanbHe AocnigKeHHs nokasasno, Lo NPioHK, SK 36YAHNKM iHPEKLiiHMX XBOPOO,
MatoTb HU3KY YHiKa/IbHUX BNaCTUBOCTENA:

* BiZICYTHICTb XO[HOI HYKNE€IHOBOI KNCNOTH;

* CXUNbHICTb A0 arperau,ii;

* BUHWKAKOTb HE NMLLe B pe3ynbrati 3apakeHHs (BiAoMi crnopagunyHi Ta crafkoBi
dhopmu rybuaTux eHuedanonarii);

* He3a/IeXHO Bif MOXO[KEHHSI 3aXBOPKOBAHHSA BOHO MOXe OyTu nepefaHo pasii
IHPEeKLiIHMM LINAXOM;

* nepeaya 36ygHNKa MK pi3HUMMK GIONOTYHUMI BUAAMU YCKNaaHeHa vyepes pis-
HULIO B NEepBUHHIN CTPYKTypi PrP. lMpoTte, ue He nepelikompkae, a nuiie yTpyaHe
nepegady iHgekuii Big 0CO6MH 04HOro BUAY 0OCOOGUHAM iHLWOro. TOMY iCHYE MOX/UBICTb
3apaXeHHsa JI0AUHU NPIOHHMMU XBopo6amu TBapvH. TMiATBEPAXEHHAM LbOro MoXe
OyTV iAEHTUYHICTb NiHIl NpIiOHIB, BUAINEHMX Bif XBOPUX 3 HOBMM BapiaHTOM XBOpPO6U
KpeiiTudenbata-Akoba Ta Bif KOPIiB i3 TPAHCMICMBHOK ry6KonoAibHOo eHuedanona-
Tiero. Ha BigmiHy Bif, 6inbLIOCTI iHWMX 30yAHMKIB IHPEKLINHMX 3aXBOPIOBaHb, 30KkpemMa
BipycCiB, NPIOHM AyXe CTilKi 40 PIZHOMaHITHMX i3NKO-XIMIYHMX (DaKTOPIB.

Mikonnasmu (¢pimonnasmu)

IcHye cneumdiyHa rpyna iTonatoreHHNX opraHiamis, WO 3aliMaloTb MPOMIXHE
MOJIOXKEHHA MiXX 6akTepiamu i Bipycammn — Mikonsiasmu (dpitonnasmu). Ha puc. 3.9 Bigo-
6paxeHo 3arasibHUin BUrNSAL MIKOMIa3Mu.

Puc. 3.1. 3arasibHuii BUINsg mikonnasmu (cpitonsiasmu) (cycneHsisi, ckaHyloua
e/IeKTPOHHa Mikpockonis; x6500) [Boiko A.J1. Ta iHLW., 2012]
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OCHOBH BIOBE3IIEKH

®diTonnasmm — 36y4HNKN XBOPO6 POC/INH BiAKPUTI nuie B 1967 p. IX BUSIBUN SINOH-
CbKi BYUEHi 3@ JONOMOrOK0 e/1IEKTPOHHOro MiKpockona nig, o/10eMOK0 POC/INH LLOBKOBULL,
ypaXKeHuX Kap/IMKOBICTHO.

diTonnasmu ABNAKTbL CO60t0 NoAIMOPHI opraHiamu. KNiTnHu ix, K npaBuio, oKpy-
rni, ane aesiki MaoTb BUAOBXEHY abo raHTenenofioHy dpopmy. OauH i Tol xe dito-
naasMeHHW opraHiam MoXe MaTu KNiTUHU Heo4HaKoBUX PO3MIpIB | hopM. diTonnasmu
He MarTb CrpaBXHbOI KNITUHHOT CTIHKA, BOHM OTOYEHI TPULLIAPOBOK €/1eMEHTapHOK0
MeMOpaHoto, YMM i BIAPI3HAKTLCA Bif, 6akTepiii. Y MOPIBHAHHI 3 Bipycamu A9 HUX
XapakTepHa K/iTMHHa 6yfoBa i 34aTHICTb PO3MHOXYBATUCA Ha LUTYUYHUX MOXMBHUX
cepenoBuLax.

Ha BigMiHy Bif BipyCHUX YaCTUHOK, B KNiTMHaX (piTonnasm MNPUCYTHI ABa TUMNK
HykneiHoBux kncnot (AHK i PHK) i pubocomn, 3a po3mipamu 6:1m3bki 4o pubocomu
6akTepiii. diTonnasmum, Ha BigMiHY Bifg, 6akTepiid, CTiViKi 40 NeHiLuiHy, ane B NOPiBHAHHI
3 Bipycamu YyT/IMBI 40 TETPALUKITIHY.

MepeHoCcHUKamMu itonnasm csyxaTb, B OCHOBHOMY, Pi3Hi BUAWN LMKaLOK, JIAC-
TOG/MOLLIKN, CBITOHOCKW. PS4 napasuTiB pO3MHOXYETLCA B OpraHiami KoMaxu-nepeHoc-
Huka. Komaxa HabyBa€e 34aTHICTb NepeAaBaTh iHEKLi0 He Bigpasy, a Yepe3 NeBHuiA
(nateHTHMIA) nepiog. MpoTAromM flaTeHTHOrO nepiogy hitonnasma PoO3MHOXYETbCS B
opraHiaMi KOMaxu, a MnoTiM NepeMillacTbCs 3 KULWEeYHUKA B C/IMHHI 3a/1031 | CIMHY.
3 UbOro MOMEHTY KOMaxa MOXe nepegaBaTu 30yaHMKa POC/vHI. MoaiéHuii cnocib
nepegaui iHgoekLit, Lo BK/IH0YAE PO3MHOXEHHSA B OpraHiami nepeHoCHUKa, Ha3nBaeTbLCA
LUMPKYNSATUBHAM.

HuHi goBefeHo, WO Mikonaasmmy Tex iHQIKYTbCA Bipycamu pisHOi MOpdonorii.
Mopsag 3 MikonsiasMmamMy B POC/IMHHMX K/ITUHAX YacTo JI0Kasli3yloTbCA rpubu, Bipoian
TOWO, TOOTO 3MilLaHa iHdheKLis.

KoHmponbHi numaHHs

1. SAki cmpykmypu 8x005imb 00 CK/1ady KAIMUH?

2. SIK pO3MHOXYHOMbLCS Mpokapiomu?

3. Ski ocobs1usocmi 6y008U K/IIMUH eykapiomis?

4.Hum KimuHU rnpokapiomis 3a 6y0080k0 BIOPI3HAOMbLCS BIO K/IIMUH eykapiomis?
5. Ski ocobsiusocmi cmpykmypu sipycis?

6. Yu 30amHi gipycu 0o caMoBiomBopeHHSI? NosICHIMb.

7. Y yomy Hebesrneka MymosaHux sipycis? Hasedimb npuksiaou.

8. llJo make 6akmepioghazcu? Ska ix po/ib 8 0300P0B/IEHHI O0BKI/1/15?

9. Slka po/ib MiKpoOop2aHi3aMi8 y caMOOYUWEHHI TPyHMIBg?

10. Ha3simb x80p060MBOPHI opaaHisMu BOA0LIMULY,.
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PO3/IIJ 4

POJIb CNNAZIKOBOCTI TA MIHJIUBOCTI
B EBOJIIOLIT YXUBOI MPUPOAU

4.1. 3azasibHa
Xxapakmepucmuka
criadkosocmi

ma MiH/usocmi

4.1.1. Hocii
2eHemuy4Hor
iHghopmayji
ma npuHyunu
opaaHizayir
crnaokosocmi
ma Ii Buou

4.2. [ToOWKOOXEHHS
AHK i mymauii —
OCHOBAa MiIH/IUBOCMI

4.2.1. Tunu mymauit
ma Ix snaus
Ha 2eHOoHO
nonynsayid
4.3. Ocobsusocmi
eso/1ryii sipycis
Ha cy4acHomy emarii
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CnagKoBiCTb — Lie BaCTMBICTb XMBMX OpraHiamie 36epi-
ratv i nepegasart NOTOMCTBY XapakTepHi 415 HUX BNacTUBOCTI,
ocobnuBoCTi  6yA0BY, (OYHKUIOHYBaHHA Ta iHAOVBIAYa/TbHOMO
PO3BUTKY.

MiH/IMBICTb € NPOTUNEXHUM NPOLLEECOM.

MiHNMBICTL — Le 3[aTHICTb XMBWX OpraHiamis HabysaTy
HOBMX O3HakK, BIAMIHHUX Bif npawlypis, 3aBAsKN 4YOMY YTBOpPHO-
IOTbCA HOBI BMAM Ta BiAOyBaETLCA iICTOPMYHUIA PO3BUTOK 6io-
cthepu B Linomy.

CnagKoBiCcTb pa3oMm i3 cnagKoBOK MiHIUBICTIO 3a0e3ne-
UYYHOTb CTa/1iCTb i Pi3HOMaHITHICTb OpPraHiyHOro CBITY, LWO €
OCHOBOIO eBO/IOLii XXMBOi NPUpPoOAM.

4.1.1. Hocii reHeTUYHOI iH(popMaLii Ta NPUHLMNKW OpraHi-
3auii cnagkoBOCTI Ta Il BUAU

Hocismn reHeTnyHoT iHhopMaL,ii B YCIX XMBUX OpraHiamax,
noYrHaKun Bif, HANNPOCTIWMX — BipYCIiB A0 OpraHiamy AanHN,
€ HYK/1ETHOBI KNCNOTUN — Ae30KcupnoboHykneiHosi (AHK) Ta pubo-
HykneiHoBi (PHK) — 6iononimepu (6iomakpomonekynu), Lo ckna-
AatoTbCs 3 MATU OCHOBHMX MOHOHYK/1e0TUAIB NypuHoBoro (AM®,
'M®) Ta nipamignHosoro pagy (LUM®, TM®, YM®).

Y Haw vac OHK 3HaligeHa B YCiX XMBUX OpraHiamMax, e BoHa
€ CrnaJkoBMM mMartepiasioM. BUHATKOM 3 UpOro npasuna Cnyryrb
OesiKi Bipycu, y SIKMX dYHKLiH0 CNafKoBOro marepiasy BUkoHye PHK.

MoHssmMmsi NPO XPOMOCOMU i 2eHU.

Xpomocomu (Big rpeub. chromos-konip, soma-Tisio) — ue
HaZMOJIEKYNAPHI CTPYKTYPU KNITUHHOTO SApa eykapioT, SKi 34arHi



[0 CamMOBIATBOPEHHS, MOPAO/IONiYHOT Ta (PYHKLiOHa/IbHOI iHAUBIAYabHOCTI i1 3a6e3-
neyyoTb 36epexeHHs Ta nepefaBaHHA reHeTUYHOI iHdhopMaLii, BU3Ha4YatloTb CNaKoBi
0CO6MMBOCTI OpraHi3amMy, CnazKoBi BMACTUBOCTI K/TITVH | BCbOrO OpraHi3Mmy B LLi/IOMY.

XpomMocomu eykapioT cknagarTbcs 3 fiHilHOI Makpomonekynu AHK, wo
HamoTaHa Ha cneyudivHi GiflkK ricToHn, hopmytoumn maTepian nig Ha3BOK «XpPo-
MaTUH». TOMYy e/leMeHTapHa HWUTKa XPOMOCOMW, abo XPOMOHEMa, CKIafaETbCs 3
Komnnekcy bicnipanbHoi AHK (~ 40%) 3 6inkamu rictoHamu (~ 60%).

Y KniTMHax npokapioT 3BUYanHO MICTUTLCA EAMHA XPOMOCOMa, SiKa, Ha BigMiHY Bif,
eyKapioT, € KifibLeBOK Ta Nno36as/ieHOoo TMiCcToHIB. MpoTe ue npasuio He € abcontoT-
HUM: iCHYIOTb 6akTepii 3 GifibLLIe HXX OAHIEID XPOMOCOMOR); Y AesKUX GaKTepin Xpomo-
COMMU € MHIHUMW; Y KiTbKOX BUAIB apxeli BUSIBEHI cneundiyHi ricToHN.

FeH — ue ginaHka monekynu OHK (y gesknx Bipycie — PHK), Wwo mictntb iHhopma-
Lit0, HEOOXiAHY AN1s cuHTe3y Gifnka i 3alimae NeBHY NO3ULLIK0 Ha XPOMOCOMI.

KOoXHWi1 reH 3aliMae B XpOMOCOMi NeBHe MicLe — nokyc. CykynHicTb reHis Ha AHK
dopmye reHOTUN - IHAUBIAYaNTbHWUIA HAGIp aneniB. [eHOTWN BipYyCiB MiICTUTb AECATKN
reHiB, y 6akTepiil iX COTHI, a Y BULLMX OpraHiamiB — AeCATKN Ta COTHI TUCAY. YCi reHun
6akTepii, AK NpaBu/Io, 3HAX0AATLCA B OAHIN XPOMOCOMI i1 06’eHaHI Y (DYHKLiOHASIbHI
6N0KMU, L0 KOHTPO/OKTL YCi TaHKKU METab0/1i3My B GakTepiasibHUX KAiTUHaX.

B eykapioT, KpiM A4epHUX FeHiB, € TaKOX HEXPOMOCOMHI reHU, AKi ToKani3ytoTbCs B
KNiTHax opraHen (MITOXOHAPISX, NacTnaax) i KOHTPOSIHOKTb CUHTES BIfIKIB, L0 3a6e3-
neyvyrTb X PYHKLIOHYBaHHS.

MpuHyunu opaaHisayii cnadkosocmi:

- 03HaKW i BNACTMBOCTI XNBMX OpPraHiaMiB KOHTPO/IOTbL NEBHI reHn, ki nepeaa-
HOTbCS Bif, NOKO/IHHA [0 MOKOIHHS;

- cnajKoBa Pi3HOMAHITHICTb OpraHi3MiB y NONyNALIAX 3a/1€XUTb Bif, BENNKOI Kifb-
KOCTi PI3HNX NOEAHaHb 6ATbKIBCbKMX FEHIB Y reHOTUNI HaLA/KiB;

- ycnaZKyBaHHSA AKICHUX | KiJIbKICHMX O3HaK opraHiaMmy MoXe BU3HayaTUCs O4HUM
abo0 Ki/ZlbkoMa reHaMu Yn B3aeMOJIE 6araTbOoX reHiB.

Po3pi3HAIOTL Taki BUAM CnagkoBOCTI: dAnepHa (XpoOMOCOMHa), nosasgepHa
(uMTonnasmartmnyHa) Ta akapioTuyHa.

XpoMocOoMHa Teopisd cnagkoBocTi 6yna po3pobsieHa T. MopraHoMm. 3rigHo 3 uieto
Teopieto:

1. Martepia/ibHUMM HOCISIMW CNafKoBOCTI € TeHU, L0 MICTATbLCA B XPOMOCOMax
Afep crtateBux i COMaTUYHUX KIITUH.

2. Peani3aujis siaepHOi cnaZikoBOCTi 3a6e3nedyeTbCsa 3aKOHOMIPHMM PO3MN0o4i/1oMm
reHiB Npu cTateBoMy Ta BereTaTuBHOMY PO3MHOXEHHI i nepebyBae nif KOHTPONEM K
30BHILLHIX, TaK i BHYTPILLUHIX hakTopiB.

MepenaBaHHA reHeTUYHOT iHdhopMaLLiil Npy LuTonAasMaTu4HiI cnagkoBoCTi 3a6e3-
MeyyeTbCA 3a y4yacTio No3asfepHUX reHiB, JIOKasli30BaHUX Y CTPYKTYPHUX efleMeHTax
uutonsasmm — nnactugax, MiToxXoHgpisax ta nnasmigax. rNosasgepHi reHn BUNaaKkoBO
PO3NOAINAITLCA B AOYIPHIX K/TITUHAX | NepefatoTbCA NOKOIHHIO, AK MpaBuio, No mare-
PUHCLKIN NiHIT B cKnai yutonnasmm siiuekniTuH.

AKapioTnyHa cnaKoBICTb XapakTepHa A1 6e3’aaepHux hopm BipyciB i GakTepiii.
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OCHOBH BIOBE3IIEKH

B ymoBax aHTponoreHHoro HaBaHTaxeHHs [HK B k1iTUHI He gyxe ctabifnibHa i 3a3Hae
3HAYHUX 3MiH (MyTareHesy) i pyiiHauiid. B Hili NOCTIiHO BMHMKaOTb GaraTouMC/IEHHI, Pi3HI
i HaBiTb CMepTE/bHI NOLLKOMKEHHSI. TOMY B Takmx yMOBaXx 34aTHi BUKUTK Tiflbkn Ti opra-
Hi3MWK, SIKi 3a6e3neYeHi cucTemamm 3axnCTy Ta BiJHOBMEHHS Bif, NOLLKOAKEHb (penapadli).

4.2.1. Tunu myTauyini Ta ix BNAMB Ha reHohoHA nonynsuii

BennuesHy ponb B eBOMAWOLII XUTTA Ha 3em/i BigirpaB MyTauiliHWiA Npouec sk
MOTYTHE [)Xepeno HOBOI reHETMYHOI IHdpopMaL,i.

3abpyaHeHHs 40BKiNIA
FEHOTOKCMYHUMU areHTamu

|

Monynsauisa

l

36iMbLLUEHHSA TEMMIB MyTaLiiHOrO npouecy

KaHueporeHes MyTareHes TepartoreHes
} l l
36inbLIeHHs 36inbLUeHHsA ]
PU3NKY reHEeTUYHOTO BaHTaXKY Ba?:c')qn;i(ae;irl
OHKOJOTIYHUX Y NOTOMCTBI: CMIOHTaHHi
3aXBOPIOBaHb abopTy, nnofy
MEPTBOHAPOAXKEHHS,
ONTSHa CMEepTHICT,
cnazikoBi XBopoobu
ToLWO

A 4 A 4 A 4

EKOM0ro-reHeTMYHMIA MOHITOPUHT NONY AL

l

MoLuyK 3B’A3KYy MK
reHOTOKCUYHNMN
edekTamu i
KOHKpPETHUMN
reHOTOKCUYHVMM
areHTammu

Cxema 4.1. OuiHKa piBHA reHeTUYHOT 6e3NeKn HacesneHHsA
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MyTareHe3 (MyTauiiiHWIiA Npouec) — ue YTBOPEHHSA MyTauiil, Wo nosnsrae y
CTPUOKONOAIGHMX ycnagKkoBaHUX 3MiHaX reHeTuyHoro marepiany (kinibkocTi abo
cTpykTypn OHK). 3pocTaHHa TemniB MyTauiliHOro npouecy, Lo BiadbyBaeTbCA BHaA-
CNifoK 3a6pyAHEHHSA HABKOJIULLHLOIO cepefoBULLa reHOTOKCUYHUMMN areHTamu, sKi
MOLIKOKYIOTb TeHETUYHUIA MaTepian, CTBOPHE HaMbINbLLY 3arpo3y reHeTUYHIn 6e3-
neui BCbOMY XnBOMY. OUiHKY PIBHA reHEeTUYHOI 6e3neKkn HacesIeHHA Nnokas3aHo Ha
cxemi 4.3.

MyTauii — 3MiHV/ cnagKoBMX BNACTUBOCTEN BHACIAOK KiNIbKICHUX Ta SIKICHUX 3MiH
y TEHOTUIMI opraHi3my.

B npoueci pennikauii AHK myTauii nepegatotbCs Bif KNITUHW 40 KNITUHW | Bifg, NOKO-
NiHHA 40 NOKONIHHA. BOHM BUHMKaOTb Y pe3ynbTaTi CnaaKoBOCTI, L0 nepefacTbed Big,
MYTUBOBAHOT KAITUHW A0 K/ITWH, WO YTBOPUANCA B pe3ynbTaTi 1l AineHHsa (MiTo3ly abo
mMerioay).

FeHOTUN — Lie Cyma YCiX reHiB opraHiamy abo cnafkoBa KOHCTUTYLLiS.

leHn BM3HaYat0Tb CTPYKTYPY i KiSIbKICTb GifKiB B KNiTWHI, a Gifikn (ropmoHu, dep-
MEHTWU TOLLO) 6epyTb yyacTb y perynsuii meta6oniamy. Bnave HaBKONULLIHLOIO cepes-
OBMLLA MOAY/THOE Lii MPOLIECH.

Pe3ynbratom B3aeMogii HABKOMIMLIHLOIO cepefoBuLla 3 reHOTUNOM € CYKYI-
HICTb MOPXOMIOTIYHNX i (PYHKLIOHANbHUX XapaKTepUCTUK K/ITUH IHAUBIAYYMIB,
o iMmeHyTbCcs ¢peHOTUNOM. MyTaHTHUIA (DEHOTMN peani3yeTbCs B AO0MIpHIl
KNITUHI.

HaykoBe BMBYEHHS MyTaLiii CTa/I0 MOXIUBMM B XX CT., B 3B'A3KY 3 BiAKPUTTAM
OCHOBHMX MeXaHi3MiB nepegadvi cnazkoBoi iHdopmauii, AOCNIMKEHHSAM CTPYKTYpW i

oyHKLIT reny.

3a GionoriyHMmMuM Hacnigkamu po3pi3HAIOTb TaKi TUNU MyTaLiii:

- coMaTu4Hi MyTauii — BigObyBalTbCHA B NPOLECi AiNIEHHA COMATUUYHUX KNITUH
(kniTMHax TiNa) i BUABNAKTLCA B OCIO, ski 6e3nocepefHbO 3a3HalTb FEHOTOKCUY-
HOro BMJ/IMBY, 36i/IbLIYIOTb PU3NK OHKOJIOTIYHMX 3aXBOPHOBaHb, aKTUBI3YOUN OHKO-
reHn (KaHueporeHes), 3HWXYITb PiBEHb IMYHHOIO 3axXUCTY, 3MEHLYIOTb TPUBasICTb
XNTTS;

- raMeTUYHi MyTaLii — BUHUKatOTb Y MPOLECi YTBOPEHHS CTaTeBuX KNiTUH, BUABNS-

IOTbCA Y NOTOMCTBI | CTBOPIOKOTb 3arpo3y A4 340P0B’s MaibyTHIX NOKOMiHb, 36i/bLUy-
HOUM TEHETUYHWI BaHTaXX Nonynsiuji.

3a xapakTepom 3MiH Y CTPYKTYpi reHeTUUHOro anapaTy OopraHiamy po3pi3Hsi-
IOTb TPU TUNUN MyTaLiii — FreHHi, XPOMOCOMHi Ta reHOMHi.

1. FeHHi (TOUuKOBI) MyTaLii — NpeacTaBNATb COO0H0 3MiHY CTPYKTYPU BiANOBIAHMX
reHis. Mpu yubomMy MOXe Bif0yBaTUCA 3aMiHa OKPeMOT TaHku (HyK/1eoTuais) B MOEKyi
[HK, Wo € CTPYyKTYpHOI OCHOBOHO lEHIB.

[eHHi MyTauii NoAiNAITbL Ha Taki TUNW:

a) 3aMiHU HyKs1eomuois — HabiNbLL NOLIMPEHI FreHHI MyTaLjii, 40 SAKUX HanexaTb
Taki cyetmnu, sK:

mpaH3uyii — 3amiHa OfHI€l NyPNUHOBOI OCHOBW Ha NYPUHOBY (afeHiH, ryaHiH) abo
NipUMiAMHOBOT Ha NiPUMIAMHOBY (LIMTO3MH, TUMIH);
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mpaHcsep3ii — 3aMiHa 04HOro TUMy a30TUCTMUX OCHOB Ha iHLWWI, TOGTO NYPUHY Ha
nipumigvH abo HaBnakw;

6) sunadiHHs (Oeseyii) B naHutory AHK ogHiel abo AeKiNIbKOX a30TUCTUX OCHOB (i
BiANOBIAHNX HYKNEOTUAIB);

B) scmasKu (B6ydosysaHHs) B nadutor OHK poaatkoBux asoTMCTUX OCHOB
(oaHiei abo 6iNbLUOT KifIbKOCTI).

2. XpoMoCcOMHi MyTauii (XpoMocoMHi aGepauii, nepedygoBa XpoMOCOM) —
e pi3Hi CTPYKTYPHI nepebynoBm XPOMOCOM — chneLiani3oBaHnx CTPYKTYP KAITUHHOIO
aapa, Aki HecyTb Mosnekynu AHK.

XpoOMOCOMW MOXYTb MOBHICTIO ab0 4acTKOBO NOABOKBATUCA, BTpavaTu OKpeMmi
[iNSHKKW, YacTHa XPoOMOCOM MOXe nepeBepHyTuca Ha 180 rpagycie abo nepemictu-
TUCA B iHLLE MiCLle B MeXax camoi XpOMOCOMMN.

BaxvBe micue B opraHizauii reHoMy pi3HUX KNIiTUH MNOCifalTb FeHHi nepe-
6ynoBu (peapaHXyBaHHA — rearrangements, aHrn.), abo reHeTu4YHi pekomoGiHaLii
(pekomb6iHaLii reHiB), nig AKMMKU Po3yMitoTb 06MiH pparmeHTamu AHK Mix pisHuMu
reHamn abo 06'eHaHHSA reHiB 3 Pi3HMX GIOMOriYHUX mKepen 3 YTBOPEHHAM HOBUX
XPOMOCOMHUX CTPYKTYP, 34aTHUX 40 pennikayii i reHeTUYHOT ekcnpecii (TpaHckpun-
LiT Ta TpaHCcAuin).

FeHeTnyYHi pekom6iHaLii MalTb Micue B 6i0/I0NYHNX CMCTEMAaX Pi3HOTO CTYrMeHs
CK/1afHOCTI — Bif, BipyciB i 6akTepioaris 40 BULLMX eyKapiOTUYHUX OpraHi3mis.

MepeGyaoBY CTPYKTYPU FEHIB € PYLUIAHOIO CUI010 MIHZIMBOCTI | MaloTb Be/lMkKe
3Ha4YeHHA AK Y hopmyBaHHi 6ioXiMi4YHOT iIHAMBIAYaNTLHOCTiI HA PiBHI OKPEMUX 0CO-
OMH B MeXax GiosioriuHoro Buay, Tak i B yTBOPeHHi BUAIB Y NpoLeci eBositoLil.

MoneKkynspHi MexaHisamu reHeTUYHUX PekoMbGiHaLii CKnagHi i icTOTHO Bigpi3HA-
HOTbCA Y Pi3HMX OpPraHi3miB Ta Npu Pi3HMX TUNax PeKoMGiHaLi.

3. MeHOMHI myTauii — 3MiHN KiJIbKOCTi XPOMOCOM Y K/iTUHI, nosiBa 3aiBoi abo
BTpaTa XpOMOCOMM B pe3y/bTaTi NopyLleHb nig yac melioldy. KpatHe 36iNbLUeHHS Kiflb-
KOCTi XpOMOCOM Ha3uBaeTbcs noninnoigieo (3n, 4n i 1. 4.). Lieir Bug myTtauii yacto
HasiBHWIA y pocCAvH. Barato KynbTYpHUX POCAWH MOMINAOIAHI WOAO AMKUX NPeAkiB.
36iNbLUEHHSI XpOMOCOM Ha OAHY-ABI Y TBAPUH NPU3BOAUTL 40 aHOMaslili pO3BUTKY abo
3arnbeni opraHiamy. Hanpuknag: cuHgpom [ayHa B flloanHN — TpUcomisi no 21-ii napi,
YCbOr0 B K/TUHI 47 XpOMOCOM.

3HauyeHHA MyTaLiiAiHOT MiHNNBOCTI:

* 0/151 Op2aHiaMy MoXxe ByTu:

a) adanmusHol, 3abe3nevye NPUCTOCYBaHHS A0 YMOB cepefoBulla; 6) Hel-
mpa/ibHO0, He BINJIMBAE Ha NPUCTOCOBAHICTb, asie 3a NeBHUX 3MIH cepefoBuLLa iICHY-
BaHHA MOXe BUABUTUCA KOPUCHOIO A/159 OpPraHi3Mmis;

B) WKi0/1uBok0 (BINbLUICTE MyTaLLii1), OCKINIbKM 3HVXYHOTb NPUCTOCOBAHICTb 10 YMOB
cepenoBuLa;

e 0719 eBo/MOYil € eneMeHTapHUM YMHHUKBOM €BOJIOLIT, OCHOBHUM [Xepesiom
CnaZKoBOi MIHMMBOCTI, NiABULLYE TEHETUYHE Pi3HOMAaHITTA BCepefuHi nonynauii yumn
BUAY 3aBAAKA BUHUKHEHHIO HOBUX FEHIB Y anenei.
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IHAyKoBaHi myTauii. BUHVKaloTb Npu Ail Ha BIPYC Pi3HUX XiMIYHUX | Di3UYHMX MyTa-
reHiB, a TakoX Npu agantayii oro A0 He3BMYaHNX 6ioNOoriYHNX cMcTem nNpu aganta-
LiMHIA MiHNMBOCTI. Hanpuknag, pagioakTMBHE BUNPOMIHIOBAHHSA BUK/IMKAE YTBOPEHHS
AK OAHO- TakK i ABONAHLIOIOBUX PO3PUBIB MONIHYKNeoTuAHUX naHutorie AHK, a Takox
MoandikaLito a30THUX OCHOB — YTBOPEHHSA TUMIHOBUX ANMEPIB (YTBOPEHHS KOBa/IEHT-
HUX 3B’A3KIB MiX CYCiZHIMW, pO3TallOBaHVMW B O4HOMY JIHLIOTY, 3a/IULLKAMU TUMIHY).

CTpykTypa anmepy TuMiHy B naHutory JHK nokaszaHa Ha puc. 4.1.
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Puc. 4.1. Aumep TumiHy B naHutory AHK [CToxapos A., 2007 p.]

Taki TMMIHOBI AMMepn NPOTUAIKTL HOPMa/IbHOMY NpocyBaHHK AHK-nonimepas nig,
yac pensikauii, i cuHTe3 AHK npunnHaeTbcA.

Apyrnii npuknag, nowkogxkeHHs AHK. BipycHuii reHoM Moxe BOy0BYyBaTUCA B Yac-
TvHY AHK fkoro-Hebyapb reHy. barato reHOTOKCUMYHUX KCEHOBIOTUKIB 34aTHI NPUESHY-
BaTUCA [0 a30THUX OCHOB, YTBOPHOKOUM afayKTU. MexaHi3m YLLKOMKYHYOT AiT XiMiYHKX
MyTareHiB, K i B pasi 4ii is4HUX YNHHUKIB, 3HAUYHOK MipOHO 3a/1EXUTb Bif, YyTBOPEHHS
B KMiTUHI Bi/IbHUX pagukaniB KUCHKO Ta BOAU, LLO CPUYNHAKOTL 3MIHWU B KOBasIEHTHIl
CTPYKTYpi a30TncTux ocHos OHK.

EBontouisi BipyCiB B e€py HayKOBO-TEXHIYHOrO Nporpecy B pesysibraTti NoTYXHOro
TUCKY PIi3HMX YMHHUKIB BiAOYBaAETbLCS 3HAYHO LIBMALLE, HDK paHile. 3abpyaHEeHHS
30BHILLHLOIO cepefoBuvwa MNPOMUCNIOBAMW  BigXoAamu, MOBCOAHE 3acTOCyBaHHS
nectuumnais, aHTMOIOTMKIB, BakUMH i iHWKX 6Gionpenaparis, Bennka KOHLEeHTpaLis
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HaceneHHs B MicTax, PO3BUTOK Cy4aCHNX TPAHCMOPTHMX 3ac0o6iB, rocnogapcbke 0CBO-
€HHA paHille HEBUKOPUCTAHMX TEPUTOPIN, CTBOPEHHS iHAYCTPia/IbHOro TBAPUHHMLITBA
3 HaMBINbLUMMM 3a KiNTbKICTHO I LWiNbHICTIO NONYAALiSiMUA TBAPUHHUX rOCNoAapcTB — yce
ue NpusBOAMTb A0 BMHMKHEHHS HEBIAOMMX paHille 36yAHWKIB iHJIEKLiiHMX XBOpPOO,
3MiHW B/1IaCTUBOCTEN i LUNAXIB LMPKYASLIT BiAOMUX paHillie BipyCiB, a TaKOX [0 3HAYHUX
3MiH CNPUIAHATANBOCTI 1 ONIPHOCTI JTIIOACHKNX NOMYALINA.

Hanpuknag, YopHobuibCcbka KatacTpoa «rnopoguna» HOBi BapiaHTU BipyciB,
AKI yKpaiHCbki BYeHi [A.Jl. boiiko, 2006 p.] 3apeecTpyBa/iv B MDKHAPOLAHOMY LeHTpI
y BenukobpuTtaHii. Ana Hayku Takuii matepian — 6e3uiHHuiA. 3 nornsay Bipyconoris,
UopHobubCbKa 30Ha — e Benunka naboparopis nig Bigkputum He60M. BUHUKAN HOBI
MIKpPOOpPraHi3amn, ki MOXyTb OyTWU NpoAayUeHTamMmn aHTUGIOTKKIB, BIONOMNYHO aKTUBHUX
PEYOBUH, a TAKOX HEBIAOMUX paHille TUMIB BipyCiB. YKPAIHCbKMMN BYEHUMU-GOTaHI-
Kamu BVAB/IEHO AEKi/IbKa BapiaHTIB BipyCy THOTIOHOBOI MO3aiku.

Puc. 4.2. TIMNOK POC/NVH TIOTIOHY, CKaHyloua efNieKTPOHHa MiKpocKonis:
a — 3[0pOBUX POC/INH, 6 — pocnvH,ypaxeHnx BTM (8000) [Boiiko A.J1., 2012]

CborogHi uei Bipyc nowkomkye 6ina 400 BUAIB POC/ANH, & TaKOX BUKINKAE
3MiHW Y K/liTMHaxX ccaBuiB. Bucoka MiHAUBICTb WTaMiB B ymMoBax pagiaLii npu3so-
ONTb A0 iHGhiKyBaHHA GiNbLU LUMPLLOro Kosia poc/vH. Tak, Bipycu Padgorpynu, cepep
AKX € 30yQHUKN Takmx XBOpPOO, AK CKa3 y TBapuH, KpacHyxa kopona, Basukynap-
HWIA CTOMATUT y ccaBLiB, 3ycTpiyatoTbecs y 60 BUAIB POC/VH (MLLIEHULUS, LYKPOBUIA
OypsiK, XMislb, ManIMHa, YopHa CMOPOANHA TOLLO). Bipyc KpacHyxun kopona Ay»Xe cxo-
XU Ha BipyC XXOBTOI Kap/IMKOBOCTI KapToni Ta Bipyc cka3sy. Bipycu, Aki 3HaxoaaTb
Ha COHSALLHUKY, 3a CBOEI (Pi3NKO-XiMIYHOK CTPYKTYPOI NoAibHi ByHbA-Bipycam, Lo
BpaXalTb Herpie Adpukn. €amHe, WO NOKN pATYE — Ue pidHa CTPYKTypa reHomy
POC/IMHHUX BipycCiB. Ane HeMae HisiKol rapaHTii, Wo nig Aieto pisHuX daktopis
(Hanpuknapg, cTpeciB) Bipycu, WO IHQIKYOTb POC/NHKU, HE nepeliayTb A0 TBapuH
abo nanHN. AHTPOMOrEHHI (hakTOPW | TEXHOFEHHI KaTacTpodn NOPOMXKYHOTb HOBI
BapiaHTW BipycCiB, i MU NOBWUHHI 6YTW [0 LbOro roToBi.
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Y npupopi XxBOpo6GOTBOPHI OpraHiamMun BiAirpalTb Bax/MBY posib 06MeXxyBa-
4iB HAQMIPHOrO PO3BUTKY NONyMALUii. JlloaguHa A0 OCTaHHIX ABOX CTOMITb He byna
BUHATKOM. Hanpuknapg, KOcTuHiaHcbka enigemis yymn B VI cT. oxonuna [iBHIYHY
Adpuky, Cipito, €Bpony, Many A3sito i 3abpana Xutts 6nm3bko 100 MaH. oci6 (Tpe-
TUHY TOrOYaCHOrO HacesfieHHs nnaHetn). Yepes geskuii yac enigemii nepioguyHo
nosToptoBanuca. 'yctora nonynsauii HacesieHHA 3MeHLwyBasiacb, enigemia BLly-
Xxana i BigHOBMNOBanacAa BiAHOCHa piBHOBara. 3aBAfkn po3sButky B XVII-XIX cT.
FirieHn | MegnuUnHN AMOBIPHICTb enigemiil 3HM3mnacs, a ryctora NoAcbKux nonyns-
Lin 3pocna. AHTPOMOreHHi 3MiHM HaBKO/ULLIHLOTO cepeaoBuLLa, siKi BigOyBalOTbCS
npu ypb6aHi3aLyii, HayKOBO-TEXHIUYHI peBONIOLUIl Ta iH. BUKAUKAKOTb Y GI0M0OrYHNX
hakTopiB NOSIBY HOBMX BNACTUBOCTEMN, SKi 34aTHI BUKIMKATU B LMX yMOBax naToso-
rito i HOBI BUAWM 3axBoptoBaHb. Hanpuknapg, geski canpoditv — sierioHenu, nakro-
6akTepii npu BigNOBigHMX yMoBax (iMyHOL4edIUUT, MOPYLUIEHHA 6ap’epHUX, 3aXUCT-
HUX MexaHi3MiB) MOXYTb BUKMKaTK iHekUito. 3'aBunuca moaudgikosaHi popmu
renatuty C, NTallMHHOIO Ta CBMHAYOIO rpuny TOLLO.

Po3rnsiHemo ponb MiHNWBOCTI BipyCy rpuny y BUHUKHEHHI enigemiii Ta naHAeMii.

Po3pisHsaoTh Bipycu rpuny Tunie A, B i C. TunoBum npeactaBHUKOM OPTOMIKCOBI-
pyciB € Bipyc rpuny Tuny A, sikuii 6ys Buginenunin y 1933 p. E. Cmitom, K. EHAptOCOM i
Nenpnoy. Bipyc rpuny Tvny A, LLO BPaXKae MOANHY, Mae TP PiSHOBMAN, SIKi MO3Hava-
toTbest HINL, H2N2 i H3N2. Mepnid | TpeTiii pi3HOBUAM CbOrOAHI Ay)Xe MnoLuvpeHi, a
Apyruin — 6yB po3noBcloixeHnii 3 1957 no 1968 pik.

Bipycu rpuny Hanexatb Ao PHK-BmicHMX BipyciB. Hykneokancug — cnipasibHUA TS
prnboHyKneonpoTeiay, Wwo BMmiwye 8 naHytoris PHK, BKpUTKWiA NinigHo-npoTeiHoBO 060-
JIOHKOH0, A0 CKMagy sikol BXOAATb ABa BUAW BiNkiB — reMarntoTUHIH | HelipamiHigasa.

.‘Iilﬂ):ma

mMembpaHa
* TeMar/mo- I Bimoxk M1
TeHIH () Bizex M2
Heipa- 8 Pudonykieo-
MIHLTA3A . mpoTein

Puc. 4.3. Cxema CTPYKTypu Bipycy rpuny
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Ak po3wugpposyembcss HIN1

Byksa H no3Hauae remarntoTuHiH, 6yksa N — HelipamiHigasy. Lingpa 1 xapakte-
pu3ye niatun Bipycy. Bipyc iHdntoeHuii HIN1 He BUHATKOBUIA. MOXNMBI NigTUNK rema-
rNoTUHIHIB (H) | Hepaminigas (N) y pisHUX BUAIB rpuny nokasaxi B Tabnuu 1.

Tabnmuga 1
Moxnusi nigTunn remarntoTuHiHiB (H) i HelipamiHigas (N) y pisHMX BUAiB rpuny

Migran | Mopuwa | Cemwa | DOPO™2BM 1| i | niopuma | Cauna | BOAORNABHI
nraxv nraxu
MATMH MigTun N
H1 Tak Tak Tak
H2 Tak . Tak N1 Tak Tak
H3 Tak Tak Tak N2 Tak Tak
H4 - - Tak
H5 Tak - Tak N3 - Tak
H6 - - Tak
H7 Tak - Tax N4 - - Tax
H8 ) ; Tax N5 - Tak
H9 Tak - Tak
H10 - - Tak N6 - Tak
H11 - - Tak
H12 _ _ Tak N7 Tak Tak
H13 - - Tak N8 ) Tax
H14 - - Tak
H15 - - Tak N9 - Tak Tak

Came MyTOBaHi BipyCu € NPUYNHOK BUHUKHEHHSI NaHAEMIA.

Mepwa naHgemisa rpuny BuHUKNa y Kntai 8 1889 p., gpyra —y 1918 p., Tpets
novyanacs B 1947 p. i TpuBana mavke Tpu poku. HanpukiHui 1957 p. naHgemis
rpuny oxonuna BCi KpaiHu cBiTy. LIS iHdoekuia Bpasunia maiixe 2 Minbapamn HYonoBsik.
BoHa gictana HasBy asiatcbkoi. Uepes 11 pokis, y 1968 p., naHAeMito rpuny BUK/N-
KaB FOHKOHriBCbkMin Bipyc A Tuny H;N,. Lle 6yB HOBMI1 cepoBapiaHT, y AKOMY Mic-
TUBCA remarioTuHiH (H) TpeTboro ceponoriyHoro tuny, a Heripamidigasa (N) — apy-
roro ceposioriyHoro Tuny. BigbyBcs Tak 3BaHWiA wighm, TO6TO NosiBa HOBOTO BipycCy,
[10 SIKOT0 OpraHi3m NAVHU BUABUBCHA HEIMYHHUM. ICNaHCbKnii rpun, abo «icnaHka»
(HIN1) (cbp. LaGrippe Espagnole, a6o icn. LaPesadilla), 6yB HalicTpallHiLWOo naH-
[EMIE rpuny 3a BCH iCTOPItO NH0ACTBA.

Y 1918-1919 pokax (18 micsuiB) y BCbOMY CBIiTi Bif, icnaHkn nomepno 67nM3bko
50-100 mMnH yYonoBik (pa3om i3 3arnbnumu Ha BiliHI), abo 2.6-5.2% HaceneHHs
3emni. bynu 3apaxeHi 6513bko 400 MAH nogeit, abo noHas 20% HaceneHHs nna-
HeTn. PisHoBug rpmny HIN1 geuwio CXOXWid Ha CyydacHUin ntawmHuin rpun. CBoOtO
Ha3By rpun oAepxas yepes Te, WO IcnaHia nepwor orosiocuna nNpo cnanax uiei
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XBOpo6W. Y TpasHi 1918 poky B IcnaHii 6yno 3apaxeHo 8 M/IH MeLLKaHLiB, a6o 38%
il HaceneHHs. Bipyc icnaHkn BUABMUBCA criabkiwmnm Big cyvyacHoro H;N,, Skuin myTy-
BaB i OyB 3adikcoBaHuin y Haw yac. CmepTHicTb Bif Bipycy H,N, HabaraTto Buuia.
BueHi BcTaHOBUMK, WO Bipyc noTpannse rvMboko B NereHeBy TKaHWHY NIOAUHM,
BUK/INKAE MHEBMOHIIO, AKa CNPUYMHAE CMePTb MOJI0401 340POBOT TIIOLVHN.

MonepemkeHHsA 3aXBOPHOBaHHSA MPUNOM € BakUMHaLif. Afle HasiBHI BaKLMHN NPOTY
LUTamMiB BipycCiB rpuny, HasiTb TOro camoro tuny HIN1, HeedekTuBHI NMpoTU BipycCy
H1N1 California. CTBOpUTK BakuMHW Ta JiKU NPOTU BiPYCIB rPUNy AyXe CKIaAHO, TOMY
LLIO reHOM Bipycy AyXe MiHAnBuiA (reHoMHa PHK 3HauyHO MiHMmBIWa 3a reHoMHy OHK,
Konu nopisHoBat PHK-oBi Ta [JHK-0BI Bipycn).

Mpun JaBHO NepecTas BYTy TifIbKW NOACHLKOK XBOPOGOH0.

Y 1942 pouji 6yno 3p06/eH0 NPUNYLLEHHS NPO MOXNBICTb (DOPMYBaHHS NATEHT-
HOT rPMNO3HOT IHGPEKLIT Y MixXenigemiuHnii nepioa. JlateHTHa dpopma iHdekLii Heob-
XigHa ans 36epexeHHst B NpUPOA Bipycy Ak 6ionoriyHoro Buay. Hanpuknag, aviki mirpy-
toYi NTaxu € NPUPOLAHUM pe3epByapoM /19 BUCOKOMNATOrEHHVX BipycCiB rpuny, cami npu
LlbOMY He XBOpilOTb, & nepeaaroTb X CBINCbKIA NTULi. Big uiel XxBopobu cTpaxaarTb
CBMHIi, KOPOBW, KOHI, co6akn, Kypu, Kauku. ¥ 80-x pokax XX CT. Bipyc rpuny 6yB BuAi-
NEHNI i3 oprani3my Kuta.

NTALUVHWA TPUN

3a oCTaHHi poKM NTaLWWHWIA TPUN CTaB YN HE HAWIONOBHILLOK TEMOK A1 AUC-
Kycil nikapiB enigemionorie Ta iHQEKLIOHICTIB, afXe ABOKPATHWI NEPEeTUH HUM
BUA0BOro 6ap’epy, CNPUYNHMB HEMOX/IMBE, K BBaXasl0CA paHiwe, iHiKyBaHHS
nwopen.

MTawnHnii rpyn — ue iHhekLUinHe 3axBOPHOBaHHSA NTULI, SIKe BUK/INKaHE Bipy-
camu rpuny A, nigtun H5N1. BigomMo, WO AWKI MIrpytodi nTaxu € NnpupogHUM pesep-
ByapoOM [/ BUCOKOMaTOreHHUX BIPYCIB i MOXyTb nepegasaty iX CBINCLKIA NTUL
yepes 6e3nocepeHiin KOHTaKT. MTaWnHUA rpun HaNexnTb A0 BESUKOI rpynn pis-
HOMaHITHMX BIipYyCiB rpuny, ki cnoyatky BpaxalTb NTaxiB. |HoAl Ui Bipycu rpuny
MOXYTb 3apasuTu iHLWi GioNorivyHi BUAMW, 30Kpema CBUHENR i noaei.

IHhiKOBaHi NTaxu NOLWNPIOTL BipyC Yepes CBOK C/IMHY, HOCOBI cekpellii i geka-
nii. CBIiliCbKi NTaxn MoXyTb OyTW IHPIKOBaHI BipyCOM NTALIMHOIO rpuny yepes 6e3-
nocepefHi KOHTaKTN 3 IHPIKOBAHVMMW BOAOMIABHUMY NTaxamum 4u iHW1MM iHpiKoBa-
HUMKU NTaxamu, abo yepes KOHTAKT i3 NOBEPXHE 3eMJli, IMINHWN YK KNITKK.

IHdbekuis cepep, CBIlicbKOT NTULI MOXe OyTh 6€3CMMMNTOMHOK abo BUKMKATU
3MEHLUEHHS AliLeHeCeHHS Ta 3aXBOPIOBAHHSA CUCTEMUN AUXAHHSA, a TaKoX NpoTikaTu
Yy MUTTEBIN POPMI, BUKIMKAKOUM LLIBMAKY 3arnbenb NTUL Bi CUCTEMHOIO YpaXXeHHs
6e3 6yab-saKMX nonepeaHix CUMNTOMIB.

Y 6inbLWOCTi BUNaaKiB N0AM 3apaxyBasincs NTallnHMM rpunomM BHacCIiok 6e3-
nocepefHbOro KOHTakTy 3 iH(hiKOBaHUMU CBINCbKUMY NTaxamMn abo 3 NOBEPXHELD,
3apaXxeHol cekpeLigamMu Yu BULINEHHAMN iH(PiKoBaHUX nTaxis. [NowmnpeHHs BipycCiB
NTalwmnHOro rpuny Bif OA4HIET XBOPOT NMIOAMHN A0 iHWOT 6yBaE AyxXe piAko; nojanblue
NnoLUMpeHHs iHdpeKUiT BiJ XBOPOro He crnocTepiranocs.
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Puc. 4.4. OCHOBHI WNAXM Nepegadi NTalWMHOro rpuny

MounHatoum 3 1997 poky, 6y10 3apeecTpoBaHo GinbLie 100 nigTBEpMKEHNX BMUNaa-
KIB 3apaXeHHs nogel Bipycamu nrawmHoro rpuny. Ctatuctuka NeTasibHOCTi Bif, nTa-
WwurHoro rpuny 3 2003 no noTuii 2006 pp. 306paxeHa Ha puc. 4.5.

2003 2004 2005 o awTOrO0 BCHOIO
2006

¥ 3axBopizo Mnomep.o

Puc. 4.5. CtatucTuka netasibHOCTI Big nTawmHoro rpuny 3 2003 no sitotuii 2006 pp.




CvMATOMM NTAWMHOIO rpuny y N04en MOXyTb BapitoBaTy Big CUMNTOMIB, TUMNOBUX
ONSA 3BUYaiiHoro rpuny (temneparypa, kawesb, 6inb y ropni i 6inb y m'a3ax) Ao iHgek-
Ui oyeld, MHEBMOHIT, BaXKKMX pecnipaToOpHUX 3axBOpoBaHb (TOCTPUA pecnipaTopHuii
CVHAPOM) Ta iHLWINX 3arpo3/IMBUX AJ19 XXUTTH YCKNaAHEHb.

B 3B’A3Ky 3 r106a/1bHMM MNOTEN/IIHHAM 3MIHUANCS 3BUYAlHI MapLupyTy Mmirpadii
nepeniTHUX NTaxis. ¥ AWKMX NTaxiB 3a [OBrUi Yac eBOOLIl 4O Bipycy rpuny BMpoO-
6UBCA HafiiHWI IMYHITET. JoMaLLHI NTaxu, SKi MWWANCA BNAUBY NPUPOAHOrO Bia6opy
i BUMYLLEHI XWUTU B yMOBax LUTYYHOro cepefoBuLia, BTPATUAN Lel IMYHITET i cTaun
OyXe 4yT/IMBMMU 0 i€l iHdbekuii. Mig gieto aHTPONOreHHoro HaBaHTaXKeHHS BipYC TeX
€BOJIILOHYE, BUHMKAOTb HOBI BUCOKOMATOIEHHI LUTaMu.

Ha aymky akagemika A.Boiiko: « Lieli Bipyc gyxe MiHAuBmiA. oro «py6atuka» (6in-
KoBa 000/10HKA) 36epiraeTbCsl, a reHOM BUAO3MIHIOETLCS. | TOMY BiH «HEYNOBUMUIA».
Uepes gesknii yac Moxe BigdyTucs ribpuamnsadis Bipycis, NosABAATLCA MOro HOBI Bapi-
aHTW, i To4i NIoaNHA MOXe CTaTy OAHUM i3 AOHOPIB 30yAHMKa IHEKLLT».

Tomy iCHy€e ABa OCHOBHI PU3VKKN [/18 300POB'A NIIOANHN MPU 3aXBOPHOBAHHI Ha NTa-
LUVHWIA rpwvn:

1) konu Bipyc nepexoauTb Bif, iH(PIKOBAHOTO nraxa A0 JI0AVNHWU, BHACNILOK YOro
iHOAI NIoAVHA MOXE TSXXKO 3aXBOpITY;

2) pu3uK TOro, Wo Bipyc nepeige B moaucikoBaHy copmy, Ayxe 3apasHy ans
nofen, aka byae nerko nepegasarnucs Big, IFOLUHN 40 NIOAVHW.

Aroas reporting confirmad occurence of HSN1® avian influenza in poultry and wild birds since 2003 Sata a1 of 02 Agrd J008
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CBUHAYNA FPUM

CBUHSUMIA Tpun € Hebe3neyHilni HKX 3BuYaiiHuiA. 3a3Buyali Bipycwu rpuny, Lo
BpaxaloTb TBapVH, He BpaxaroTb Ntogei. MNpoTe AKWo Take BiaOyBaeTbCs, TO BUHU-
Kae HebesneyHa cuTyauis — Nioan Ayxe CNpURHATAMBI A0 TakMX «TBAPUHHUX» BIpYy-
CiB, OCKI/IbKM YOAHOro pasy e He CTUKa/INCA 3 HAMWU | He BUPOOWU/IU HISIKOTO 3aXUCTY.
BinbLWw TOro, Bipycu, UMPKYOKYM Y TBAPUHHOMY OpraHismi (y enigemionorii micue, ae
LMPKY/OE BipyC, Ha3nBaETbCA pesepByap iHMeKLiT), NOCTINHO MYTYIOTb, a MIOANHY B
NonynsipHiCTb He CTaBNATb. B pe3ynbrarti npy nonagaHHi B Opradiam MAnHN Takui
BIPYC HAHOCWTb 3HAYHO BiNbLUOT LWKOAW, HXK 3BUYANHNIA.

306y4HVKOM CBUHSIHOIO rpuny € Bipyc iHptoeHuji. MoAiGHi Bipycw, WO BpaxarTb
CBUHEN, NTaxiB i nogei, Bigpi3HATLCA OAMH Bif OQHOIO Ti/IbKW HE3HAYHUMU
3miHamu B GyA0Bi NaHLUIOXKa O6ifikiB B 060/10HLi Bipyca.

ToMy He AMBHO, LLO BipyCW, 3HANAEHI Y CBUHEN, 30aTHi TakoX Bpaxatu i noge.
Hackinbkn Ui Bipycu Hebe3neyHi, 3a/1eXnTb, He Bif TOro, Bif SKMX TBapWH BOHM MOXO-
OATb, & AKY CTPYKTYpPY BOHW MatoTb. PakT B TOMY, WO YCi, JOHWHI TecToBaHi Bipycu
IHQTHOEHLT, HE3aNEXHO Bifl IX CTPYKTYPU, YaCTKOBO ab0 MOBHICTIO MOXHa CTPMMYyBaTu
3a JOMOMOroK crneujasibHUX MIKPOPEYOBYH.

B 1931 poui amepukaHeup LLon Bigkpus Bipyc rpuny CBUHeN. 36YyAHWUK CBUHS-
yoro rpuny — PHK-BMiCcHWiA, reMarntoTUHytounii Bipyc po3mipom 70...120 HM i3 poauHu
Orthomyxovirus Tuny A, cimeiictBa Orthomyxoviridae.
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XapakTepHor 0cob6/IMBICTHO L€l XBOPOOM € OAHOMOMEHTHICTb Cnanaxy Ha hepmax,
IHKO/IM AyXe Aas1eko po3MiLLeHNX OAHIET Bif iHWOI. Lle BUCOKOKOHTario3Ha Xxsopoba, Lo
MPOTIKae rocTpo, NepeBakHO MOMOANX TBAPWH, AKa XapakTepu3yeTbCs JIMXOMaHKOH0,
Katapa/ibHUM 3anasieHHAM CNM30BUX 000/IOHOK AMXasTbHUX LUNAXIB, KOH'IOHKTMBAMW i
nopaskoto fiereHb. [xepeno 30yaHuKa iHgekLiT — XBOpi CBUHI | BipycoHocii. LLon ycTa-
HOBUB, L0 HOCISAMW BipyCy CBMHAYOrO rpuny € JIiYNHKM TPETLOI CTafii PO3BUTKY AELb
nereHeBoro xpobaka. Ha puc. 4.8. npeacrasneHa cxema 3apaXeHHs CBUHEN BipycoMm
rpuny. BBaxa€eTbcs, WO BipyC rpuny Moxe nepegasaTvcs i NOWMpOBaTUCA ARLSMM
napasuUTyrUunx y NereHsaX CBUHER CTPOHTifig, UMK PO3BUTKY SIKUX 3A4IACHIOETLCS 3a
yyacTio NPOMIXKHOro rocrnogaps — [AOLLIOBOro Xxpobaka, B OpraHiaMi sIkoro siereHeBuii
Xpobak NpoxoauTb LMK PO3BUTKY, LLLO CKIaAaETbCA 3 TPbOX CTagil.

Puc. 4.8. Cxema mirpauii Bipycy rpuny Ta 3apaXeHHsi CBUHell
[ByeB B.A., 1985 p.]

Y opraHiami OCTaHHbOro 30yAHUK 36epiraeTbca A0 19 MicsAuyiB, CBMHI 3apaxa-
IOTbCA MPU NOIAaHHI AOLWOBMX XPO6akiB. 13 KMLIEeYHMKA CBUHEN JIMYMHKN MPOHNKAKOTb
y AMXaUsTbHi WNSAXKU, e | NepeTBOPHTLCA B LOPOC/IOro siereHeBoro xpobaka. Tomy,
6yAyun 30BHILLHBO 340POBUMU, CBUHI AB/MAKOTLCA HOCISIMU JIEreHeBMX XponakiB-Bipy-
COHOCIIB. 3 NPUXOA0M OCeHi Ta NepLUXX X0/104iB Ha 6baraTbox CBUHOepmax i BigoyBa-
€TbCA Cnasiax 3axBOPIOBaHHA CBUHEN rpunomM. Hocissmy Bipycy MOXYTb BYTU rpUsyHu
Ta KaxKaHw.
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B okpemux rocnogapctax rpun CBUHel Hajae cepino3Hux 36uTkiB, y pesynbrarti
3aXBOPHOBAHHSA KiNIbKICTb HOPMasibHMX ONOPOCIB MOXE CKOpOoYyBaTUCS Maixe BABIYi.
Bipycu, umpkynoun y TBapUHHOMY opraHismi (B enigemionorie micue, Ae UMPKYoe
BipyC, Ha3MBa€ETbCA pes3epByap iHGekLil), NOCTiMHO MyTYHOTb. Bnitky 2012 poky B
Amepuui B Wwitati Oraisi BUSBUAIN HOBUIA MOAMDIKOBaHWI LWTam CBMHAYOro rpuny H3N1
Big, IKOro 3arvHyno 200 nogei.

Takum 4vMHOM, NMOCTYNOBO HAKOMUYEHi hakTn NPUMYLLYOTbL MPU3HATK, WO PI3HI
BipycW, B TOMY YucCAi | Bipycu rpuny, MOXyTb TPUBa/IMIA Yac NPUXOBAHO PO3MHOXYBa-
TUCS B OpraHi3mi ntogen, pisHUX TBapyH, NTaxiB, KOMax, POC/VH i HaBiTb GakTepiil.

MpocdpinakTuka myTauii. Metoam i cnocobu 3anobGiraHHA HeraTMBHUM FeHETWY-
HUM Hacnigkam 3abpyaHeHHs OOBKINS NOMSraloTb nepeaycim y npodinakTuui BUHKK-
HEHHS MyTaLiii. TakuMn MeTogaMm MOXyTb OyTH:

- Nnepes.ipka Ha MyTareHHiCTb, KaHLEPOreHHICTb, TepaToreHHiCTb HOBUX CUHTE30-
BaHMX CMonyk, AKi HaAXOAATb Y HABKOJIMLIHE cepefoBuLLe: PO3p06/IeHHA LOCKOHaI-
LLMX TECT-CUCTEM; CTBOPEHHS PEriCTPiB MyTareHis;

- BU/IyYEHHS 3 [OBKINNA BifOMUX MyTareHHMWX Crosyk, 3a notpebu 3amiHa ix
HeLLKIAMBUMY aHa1oramu;

- nepernag i 3HWKeHHS icHyrounx FAK XiMiYHMX peyoByH, WO BUKOPUCTOBYOTLCS
y MPOMWC/IOBOCTI, Ci/lbCbKOMY rOCMOAapcCTBi, MeAuunHi Ta nobyTi i 3abpyaHIoHYmnX
OOBKINNS,

- 3HWXEHHS pPIBHS padioHyK/igiB B I'PpYHTI, BOAI Ta NpoAyKTax XapyyBaHHS;

- NiABULLEHHA IMYHITETY NIOANHM 38 AOMOMOrot aHtumyTareHis (BitamiHu C i E,
iHTEPdIEePOHU, EKCTPAKTN AEAKNUX POC/INH TOLLO);

CTBOPEHHS BaKLMH NPOTN Cy4YacHUX MOANMIKOBaAHWX BiPYCHMX iHADEKLiA.

TaknMM YMHOM, A0 6ioNoriYHMX hakTopiB BiAHOCATb CYKYMNHICTb BM/IMBY OfHUX Oopra-
Hi3MiB Ha iHLUi. Bn/iMB Moxe 6yTun roMoTUNiYHUM (MK NpeacTaBHMKaMy OHOro Buay) i
retepoTuniyHnm (M NnpefcTaBHUKaMU Pi3HUX BUAIB).

Bnave ogHOro Bnay Ha iHLWNIA MOXe BYyTU Hy/1leBMM, GnarofiiHumM Ta He Gnarogii-
HUM | BK/TIOYAE:

- HenTpaniam (BMAM He3aN1eXHi | He BNANBaKTb O4UH HA OA4HOrO);
- KOHKYPEHL,it0 (KOXXHWI 3 BUAIB 34INCHIOE Ha IHLLWI HEGNAronpusTHY Aito);

- MyTyani3M ( KOXHWUIA 3 BUAIB MOXE POCTU, PO3MHOXYBATUCS, XUTU Ti/IbKN B MpK-
CYTHOCTI iHLWIOro BUAY);

- CMiBpOBITHMLTBO (4Ba BUAW YTBOPHOKOTL YrpyrnoBaHHSA);

- KOMeHcas1i3M (O4UH BUA, OTPUMYE KOPUCTb Bif, CNiBICHYBaHHS);

- napasutu3m (napasuTUYHWn BUA, TOPMO3UTb PICT | PO3BUTOK CBOIO Xas3siHa);
- XMXKaUTBO (XMXXWUIA BUA, BUKOPUCTOBYE B SAKOCTI Xi XXEPTBY).

Bnnve 6ionoriyHmx ¢pakTopiB Ha 6iochepy Moxe 06yMOB/IHOBATUCA AK caMUMMU
XVMBUMW opraHiamamu (Bipycamu, MikpoopraHiamamu, NpocTiluMMmn, Komaxamu, poc/iv-
Hamwu), Tak i NPOAYKTaMu X XXUTTELIANBHOCTI (MAIKOM, CriopamMu, LepCTo, He BfacTu-
BVMMU 419 NIIOANHN CIONyKamu, ki HaZiNeHi anepreHHMy B1acTUBOCTAMN).
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KoHmMpobHi numaHHs

1. UJo make cnadkosicmb? SKi NpUHYUNU opaaHizayii cnadkosocmi y pi3HUX
opeaHiamig?

2. llJo 3a6esneuye cmasiicms i pi3HOMaHimHicmb op2aHiyHo20 csimy?

3.5ka siOMiHHICMb 2eHOomMurly 8i0 gheHomury?

4. Ski munu MiH/UBOCMI BaM BIOOMI?

5. lljo make mymauii? Ski gpakmopu MOy mb Ix cripudyuHsimu? Hasedims rnpuk/iaou.

6. Ski munu Mymaujili po3pi3HStomMb 3a xapakmepom 3MiH y 2eHomurii?

7. Sk esosoyis Bipycis Ha cyyacHoMy emarii rnos’sisaHa 3 6io/102iYHOr0 Hebesrne-
Koo 07151 biomu? Hagedimb rnpuksiadu.

8. Skumu npoinakmuyHUMU MemodamMu MOXHa 3arnobiamu BUHUKHEHHIO Myma-
yiti MikpoopaaHiamis 0Co6/1UBO NMamo2eHHX?
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CYYACHA BIOTEXHOAOTIIA
TA MUTAHHA bIOBE3INEKH

5.1. Icmopisi po3s8umky
b6iomexHosioeii

5.2. Posib 6iomexHosoaii

B 0300POB/IEHHI
6iocghepu

5.3. BukopucmaHHsi
cy4yacHoi biomexHosioail
B CI/IbCbKOMY
2ocrnodapcmsi

ma IHWux 2asy3sx
20crnooaproBaHHs

5.4. IHMpoAyKyisi HOBUX
BUOIB Ope2aHi3MiB
ma ii 8r/ius Ha 00BKi//isl

BioTexHonoris sk nepcnekTuBHa Hayka XXI| CT. iHTerpyetbcs
3 GaraTbma gucuuniiHamu, a nopsag 3 MIKPOeneKTPoHIKow Ta
POGOTOTEXHIKOK BiAirpae npoBigHY POSb Y HAyKOBO-TEXHIY-
HOMY nporpeci. CyyacHa 6i0TEXHONOTiSI aKkTMBHO BMN/IMBAE Ha BCi
acnekTy NpakTUYHOT AiANbHOCTI IOANHMN.

BioTexHonoriyHi MeToAu BK/I0YaoTb MIKPOGIO/IOTrYHUIA CUH-
Te3, TeHHY iHXEHepI, KNITUHHY Ta OIfIKOBY IHXEHEpIto, IHXe-
HEepPHY E€H3MMOOri0, Ky/IbTUBYBAHHS KAITUH POC/MWH, TBApWUH i
6akTepiin, MeToaun 3/IMTTA KAITUH. 3a TX AOMNOMOro OTPUMYHOTb
[eCATKM 6i0N0rYHO aKTUBHUX PEYOBKMH, cepef, HUX — FTOPMOHM,
oepMEHTH, BiTaMiHK, aHTUBIOTUKN, AesAKi NiK1. BioTeXHONOriYHI
NpoLEecn BUKOPUCTOBYHOTb AJ/151 OTPMMAHHS KOPMOBOTO i Xapyo-
BOro 6i/ika 3a 40NoMOrol Mikpo6ionoriyHoi nepepobkn HadTn
TOLLO.

HagssunyaiiHe 3HavyeHHSA GIOTeXHONOoris Mae B eKosioriauii
NPOMMCNOBUX MiANPUEMCTB Ha OCHOBI CTBOPEHHSI 6e3Biaxom-
HUX MPOLECIB; GIOTEXHOMONYHI METOAN BUKOPUCTOBYIOTLCS MPU
ouvLlyBaHHI BOAW, Nepepob/eHHi MICbKMX 3BasvL, GiONOTiyHI
METOAN 3HULLIEHHSA LUKIOHWKIB CiJTbCbKOroCnoAapCbKux KyrbTyp
BMEBHEHO BUTICHAKOTb XiMiYHI IHCEKTULMAN.

BioTexHonoris — MmixgucumnaiHapHa ranysb, Wo BUHMKA Ha
CTUKY BIOMIOTYHUX, XIMIYHUX | TEXHIYHMX HayK.

BiotexHonoria (Biotechnologia, Big rpeu. Bios-XuTTS,
techne — M1cTeLTBO, MaCTEPHICTb | l0gos — CNoBO, HaBYaHHST) —
BVKOPUCTAHHSA >KMBWX OPraHiamiB i 6i0NOrYyHNX MnpoLeciB Yy
BUPOGHNLTBI.

3a BU3Ha4YeHHAM EBponencbkoi 6ioTexHoNorivHoi doeaepa-
Ljii, 6iOTeXHONOrIA — Lie CKePOBaHMIA NIFOANHOK KOMMIEKC CNOCO-
6iB OTPUMaHHSI KOPUCHUX ANS1 CYCMiNbCTBA Li/IbOBUX MPOAYKTIB



3a l0NoMOoror 6ioN0oriYHKX areHTiB — MiKpOOpraHi3miB, BipyCiB, K/iITVH TBapWH Ta poc-
JIVH, & TakoX 3a 40MOMOroH NO3aK/liTUHHUX PEYOBUH | KOMMOHEHTIB K/TITUH.

HoBa 6ioTexHosoria nodvasia po3smBaTuCA nicas BiAKPUTTA K. YOTCOHOM i
®. Kpikom 06yaoBu reHeTnyHoro matepiany — OHK. TexHonoris pekombiHaHTHUX AHK
i ribpnaom ctana 6asoto A1 CTBOPEHHS 30BCIM iHLLIOT 6i0TEXHONOTYHOT NPOMMCIOBOCTI.

CyyacHa 6ioTexHO/0ris BK/I0YAE 3aCTOCYBaHHS TakMX METOAIB:

- in Vitro 3 BUKOPUCTaHHAM HYK/TETHOBUX KUCOT, BK/KOYAK4UM PEKOMOIHAHTHY [1e30K-
cnpuboHykneiHoBy kucnoty (OHK) Ta npamy iH'eKLit0 HYKMIETHOBUX KUCNOT Y KAITUHN
abo opraHenu;

- 3UTTA KNITUH OPraHiamiB 3 Pi3HMM TaKCOHOMIYHMM CTaTyCOM, L0 A03BONATb
nogonaTtn NpUpPoAHi doisioNorivyHi penpoayKTUBHI a60 pekoM6GiHaLiiHi 6ap’epu | ki He €
MeToAamMu, TPaauLiIiHUMN AN BUBEAEHHS Ta Cenekuil.

ICHYIOTb BA OCHOBHI HanpsiMK1 cy4yacHol 6i0TEXHOMOrNIT — reHeTUYHa iHXeHepis
i KNiTUHHA iHXeHepia. Came BOHN 3a6e3MevyoTb OTPYMAaHHSA LLUMPOKOro crekTpy 6io-
NOMYHO aKTUBHUX PEYOBUH (IHTEPGIEPOHY, iHCY/iHY, FOPMOHY POCTY MOANHW, BiTaMiHIB,
BaKLWH TOWO).

Focnogapcbke 3acTOCyBaHHSA GIOTEXHOMOrIT CbOroAHI PO3BNBAETLCA NEPEBAXHO B
TPbOX rasy3six:

- OXOPOHI 340P0B’S;

- CiNIbCbKOMY rocnofapcrBi;

- NPOMMCNOBOCTI.

YnpoBaKeHHs 6iOTEXHOMOMNYHNX METOAIB Y NPaKTUYHIN Ais/IbHOCTI 4acTb 3MOry:

- oTpMatmn iMMo6inizoBaHi pepmeHTH ((hepMeHTHI NpenapaTy 38’A3aHi 3 nonimep-
HMM HOCIieM, Lo 3a6e3neyye X CTIMKICTb 40 AeHaTypauii);

- aKTMBI3yBaTy NPoLLeCU camMoOUULLEHHA cepeaoBma Bifg nectuumais, CrAP, nir-
HiHY Ta iHWNX PEYOBWMH, L0 NOraHO PO3K/1aAalTbCA MIKpOOPraHiaMamu, LISIXOM BHe-
CEHHS B I'PYHT (Y CUCTEMY A00UMLLIEHHS CTIYHUX BOA, i pb0OBOAHI CTaBKKN) GakTepiiHMX
Ta hepMEeHTHMX Npenaparis;

- 3[ificHIOBaTN peakuii B MacluTabax, siki He4oCTYMNHi ab0 MasioA0CTYMHI XiMIYHOMY
CUHTE3Yy.

Hanpuknag, BigKpuTTa aMepukaHCbKMMM BYHEHUMU peakuii 11-L-rigpokcuioBaHHSA
(To6TO peakuii BBeAEHHA KUCHIO B 11-L-nonoxeHHs) y rpubis Rhizopus no3sonuno
maike B 400 pasiB 3HU3MUTK CO6GIBaPTICTb BKpai HEOOXiAHOro MiKyBaslbHOrO npena-
party — CTepoigHOro ropmMoHy KopTu3oHy. Came LA peakuis 6yna HanbisbLw cknagHo
B OTPUMAaHHI LUbOro npenaparty TpaguuiniHuM MeToAoM, po6nsyun BeCb TEXHOOTNYHWI
npouec BKpai TPYAOMICTKUM i JOPOrUM.
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TexHiuHWl Nnporpec y NpOM1CNOBOCTI, Ha TPAHCMNOPTI, iIHTEHCUPIKaLIA CiNIbCbKOro
rocnogapcTea Npu3Benn A0 YTBOPEHHSA AMCMIPONOPLUI Y HABKOMULWHLOMY Cepeno-
BULL, A0 AedhopMaliii piBHOBarn eKoCcUCTeM Ta MOripLWeHHs eKOMOorivyHol cuTyauii B
yCix cthepax noacbKoT AisiNIbHOCTI.

Mpomucnosi nignpuemcTBa 3abpyaHOTL aTtMocdepy rasonofibHnumu i TBep-
AVMU BUKMZAMU, BOLOVMW — CTIYHHUMUW BOgAaMU, [0 CKNagy SKMX 4acTo BXOAATb TOK-
CVYHI PeYOBUHW, Bif, AKNX CTpaxjae dhayHa i pnopa.

LLIBnAKniA npupicT HaceneHHsa 3emsi noTpebye 36inbLIEHHS pecypciB NPOAOBO/b-
ymx ToBapiB. ¥ 1986 poui HaceneHHs 3eMHOro wwapy CTaHOBW/IO 5 MApA YOOBIK,
y 2000 — 7 minbsapgis, a 'y 2020 poui Moxe gocartn 8,5 mapg4 4osoBik. BaxaHHs
36iNbLIyBaTU pecypcu xapyyBaHHA Npu3Beno A0 WBUAKOro NoripleHHA eKonorivyHol
cuTyalii B Ci/llbCbKOrocnogapCcbKoMy BUPOOHULTBI. BinblWicTb epMepCcbKux rocno-
[AapCTB BUKOPUCTOBYHTb MiHepasibHi A06pMBa. 36iNbLUEHHS KifIbKOCTI MIHEPA/TbHUX
fobpus B 11,5 pasa fgasno nNpupicT BpoXatw 3epHOBUX yCboro Ha 13,5%. 3 iHworo
OOKy, LLUMPOKe BMKOPUCTAHHA MIHAOOPMB BUKIMKAE 3HAYHY MirpaLito ix 3 BOAOIO, L0
NoripLye ekonoriyHy cutyadito B perioHax.

Cepilo3Hy ekonorivyHy npobnemy cTaHOBNATbL TBEPA i pigki Biagxoamn, 0Co6/nBO y
BeNnKnx Mmictax. KinbkicTb 3BasivLL, 3 KOXXHMM POKOM 30i/bLLIYETHCS, a CaHiTapHa 30Ha
HaBKOMO HMUX — 500 M?, i Ue 03Hauvae, WO BeNuKi NAOLLi 3eM/li 3abpyAHIOITLCS | He
noTpannsoTb Nif BUKOPUCTAHHA B rocrnogapcTsi. Kpim Toro, 3sasiviia € npuinHor
BTOPUHHOIO 3a6pyAHEHHS BOAOWMMULL, i I'PYHTIB TOKCUYHUMU PEYOBMHAMM XIMIYHOT i
6i0/10rYHOT MPUPOAMN.

Mo6yToBI i NPOMMCNOBI CTiYHI BOAWN ABNAIOTL COO0K0 CKIaAHY CyMill, A0 cKiagy
AKOT BXOAATb Pi3HI MOXMBHI i PI3HOMaHITHI MiKpoopraHiamu. Tomy ans o6po6sieHHs
CTOKIB He0bXigHa Benunka KifbKiCTb Pi3HUX NPOTUCTIB. X04Ya HAWMNPOCTILWIi B HaLl Yac
He BWKOPUCTOBYHTbLCA B MPOMUC/IOBMX Macwitabax Hi Ans BMPOGHMLTBA KNiTUH-
HOT Macwu, Hi ANA CUHTEe3Yy MPOAYKTIB 1X XUTTEAIANBLHOCTI, BOHW, BOAHOYAC 3 MIKpPO-
opraHiamMamu, BifirpatoTb BaXNMBY PoOsib Y 6GIiONIONIYHOMY OYMWLLEHHI CTIYHUX BOA.
MikpoopraHi3mu, Wo 6epyTb yyacTb B OUMLLEHHI CTIYHUX BOA, KOHKYPYHOTb 338 BUKO-
PUCTaHHA MOXMBHUX PEYOBUH, 3HELLKOLKYIOTb OAUH OAHOrO | B3aEMOLi0Tb barartbMa
IHWUMKW Wnaxamu, XxapakTepHUMU 47151 HEBEIMKOT eKOI0MYHOT CUCTEMU.

HaBegemo npuknaan BUKOPUCTAHHSA GIOTEXHOMOTIN Yy NPaKTULi OUYULLEHHS CTiuy-
HMX BOZ Bif, OpraHidyHMxX i MiHepasibHUX crnonyk. CbOrofHi TyT MoOwnpeHe BUKOPUC-
TaHHA BNacTUBOCTEN aepobHUX i aHaepobHMX MIKPOOpPraHi3mis.

AepoGHi cUCTEMU OUMLLLEHHA CTOKIB. Y CTiYHMX BOAAX, L0 3abpyAHEHI opraHiy-
HAMMN peyoBUHAMK, 3a HAABHOCTI KUCHIO IHTEHCVMBHO PO3BMBAETLCA aepobHa Mikpo-
dhnopa, fka BUKOPUCTOBYE OPraHiyHi /i HeopraHiyHi pe4OBUHWN A/ CBOTO ICHYBaHHSA
Ta PO3MHOXEHHS.




Po30in 5. Cyuacha 6iomexHon02is ma nhumanHs 6iobe3neku

Puc. 5.1. Mikpocpotorpachis geskux mikpoopraHiamiB akTUBHOIo mMyny
[Ox. Belini, 1989 p.]

BuHvKaloTb ayxe cknafgHi acouiauii MiKpoopraHiamiB, siki YTBOPIOKOTb aKTUBHWUIA
MY/, 10 IKOrO BXOASATb Pi3Hi i1 HAKMPOCTIiWi. MixX HAMK BCTAHOBNIOKOTLCSA CKMaAHI TPo-
(iuHi B3aeMo3B’A3kM. Ha puc. 5.1. 306paxeHi acoujiauii MiKpoopraHiamiB akTUBHOIO
Myy.

Mpw iIHTEHCKBHIN aepalii cepegoBua Ta 36anaHCOBaHOMY CMiBBiAHOLUEHHI 6io-
FeHHWX €efleMeHTIB OCHOBHY Macy Mysly YTBOPHOWTb 6akTepii. OfHielo 3 HanbinbLu
TUMOBUX A1 aKTUBHOIO MYy OpraHiamiB € 6aktepis Zoogloea ramigera. Baxineoto
XapaKTEPUCTUKOIO LIbOr0 OpraHiamy i 6aratboX iHWWX, SKi iCHYIOTb B @aKTUBHOMY MY/,
€ 3[aTHICTb CMHTEe3yBaTu I CEKPeTU3yBaTl B HABKOJIMLLHE CepefoByLLe nonicaxapua-
HWI renb. Came HasABHICTb refito 06yMOB/IHOE arperawito MiKpoopraHiamis Ta yTBOPEHHS
doriokyn, ki Ha3MBaKTbCA aKTUBHUM MY/IOM. AKTUBHWIA MyNn XapakTepusye BUCOKa
CMOPIAHEHICTb i3 CyCNeH30BaHNMU TBEPAUMU Ta KOMOIAHUMN YacTUHKKaMu. Lia ob6ceTa-
BMHA C/1yrye NPUYMHOI TOrO, LLIO NepLLO CTagiern pyliHauil CycneH30BaHnX TBepaux
4YacToK y CTiYHMX BoAax € NpueaHaHHs ix ao donokyn. MNMoTim agcopboBaHi YaCTUHKN
3a3Hal0Tb OKMC/IEHHSA opraHismamu ¢o/1oKynn. AKTUBHUIA My/T HEOOXIAHO NiANOpPsiAKO-
ByBaTW NOBTOPHI aepadii nig yac peuupkynisauii, TOMy Lo Npy LbOMY BifJHOBMHOETHCA
noro agcopbuiiHa 34aTHICTb.

Ha BignosigansHux nignpuemMcTBax, Hanpuknag Ha LykKpoBux 3aBojax, 41 aepob-
HOMO OYULLIEHHA CTIYHUX BOJ, BMKOPWUCTOBYHOTbL OIiO/IONYHI CTaBKM — CUCTEMY CTaBKiB
rAMéuHoto 0,6-1,2 M. OgHOYACHO BOHU CNYTYyHOTb BOAOHAKONUYyBavamu.

BaxnnBmm B aepobHNX MeToAax OYULLEHHSI CTIYHUX BOZ € Te, W06 y cTaBkax He
Jonyckatn aHaepobHMX NpoLeciB THATTA. Y MiTHIA nepiod, Konv Temnepatypa Boau
B CTaBKax CTaHOBUTb +18-25°C, MOXYTb pO3BMBATUCA OLHOK/IITUHHI (POTOCUHTE3Y-
toYi BOLOPOCTI, SKi 6epyTb y4acTb B OYULLEHHI BOAM. MMicna 3akiHYeHHs ce30Hy pooiT
BOZY CMyCKalTb, & aKTUBHUI My/1 BUKOPUCTOBYIOTb AK fo6pmBa. Ha puc. 5.2 nokasaHa
cxema aepo6HOro QUMLLEHHSA BOAMN.
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Puc. 5.2. CxeMa aepOGHOro OUuLEHHA BOAW 3a y4acTi akTUBHOIO Myny
[Ox. Belinn, 1989 p.]

JocnigpkeHo, Wwo B 6i0f10rYHNX CTaBKax KOMOHIT MIKpOOpraHi3MiB BifIbHO nepeMi-
LLYKOTbCA Y BOAi. KNceHb HaoXoauTh Yepes NoBepxHIO BoAW abo Bif, DOTOCUMHTE3YHO-
4yMx BOAOPOCTEN | MPUPOAHUM LUSXOM MOBIIbHO PO3YMHAETLCA Y BOAI. KOHUEHTpaLis
MiKpOOpraHi3amiB i OAHOKNITUHHUX BOAOPOCTEN MOBUHHA OYyTWM HE AOCUTb BUCOKOHO,
TOMY LU0 Ha AHi CTaBka MOXe 3'ABUTUCA 04ATKOBUIA ocaf, NMOYHYTb BMHUKATK aHae-

POGHI NpoLuecu rHATTS | BTOPMHHE 3a6pyaHEHHS BOAOMMLIA.

CbOrofHi y CBITi IHTEHCMBHO BWKOPUCTOBYHOTb METOAN OYULLIEHHSA CTIYHUX BO[,
LUNISIXOM BBEAEHHS Y BOAHI 6aceliHn BENMKOI KiIbKOCTi NOBITPSA (3a AONOMOrO cneLi-
a/IbHUX MEeXaHiYHNX aepaTopiB Ta KOMMpecopiB) Ta 6akTepiasibHOro mysny npu 6esne-
pepBHOMY nepeMillyBaHHi Bogu. CyyacHi aepoTeHKu €, (bakTM4HO, dpepmMeHTaTopamu
Pi3HOT MNOTYXXHOCTI, Y AKMX BUPOLLYETHLCA aKTUBHUI Myn. Barato NpoOMMCNIOBUX TEXHO-
NOTii 3aMiHIOKTLCA TEXHOOTISIMU, WO BUKOPUCTOBYOTE DEPMEHTU | MiKpOOPraHiamm
nif Yyac nepepooKn CilbCbKOrocnogapcbknx, MPOMUCIOBUX | MOBYTOBMX BiAXoAiB AN
ofepxaHHs 6iorady Ta L06pVB.

AHaepoG6Hi CUCTEMU OUULLLEHHA CTIYHMX BOA. Y NPUPOAHUX YMOBaX iHTEHCUB-
HWUIA PO3BUTOK aHaepoBHUX opraHi3miB BifOyBaeTbCA Mif yac po3knagy opraHiyHUX
peyoBuMH y 60n0Tax, Bogoinmax, r'pyHTi Ta B 3a60i TBapuH.

[N 0UMLLIEHHA CTIYHUX BOA 3 BUCOKOK KOHLEHTPALIE OpraHiyHMX peyoBuH (npu
yTunisauii Bigxoais TBAPMHHULbKMX KOMIIEKCIB Ta NTaxoepm, BUPOOHULTBI BiTaMiHy
B,, TOLL0) BIKOPVCTOBYIOTb METO/] METaHOBOrO 36popxeHHs. Lie ocobnuemini aHaepo6-
HWIA NPOLEC, SKUIA 3AJIACHIOETLCA Y BIANOBIAHNX anapaTax — MeTaHTeHKax.

Ha mikpodhniopy MeETaHOBOIO 36PO)KEHHS BNIMBAE CKAa, MiKpOOpraHi3amiB CTOKIB,
WO HaAxoAAaTb Ha o4YMWEeHHS. Tak, Yy Ky/nbTypasibHUX pignHax CTOKIB 3i CBUHOMEepPM
6yno BusBreHo o 50% eHTepobakTepiii E.coli Ta aHaepo6Hi CTpenTokoku. Tomy
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TakMMK CTOKaMu He MOXHa 3pollyBaTy rnons 6e3 nonepeaHbOro OYULLEHHS | 3He3a-
paxyBaHHS. MeTaHOBe 30pPOMKEHHS CTIYHUX BOL PEKOMEHAYETLCHA BUKOPUCTOBYBATU
He TiIbKN SIK MEeTOo, OTPUMAaHHS ra3onofibHoro nasmea, LiHHUX OpraHivyHuX Ao6puB i
HaBiTb KOPMOBUX 06aBOK, a SIK ePEKTUBHNIA METO/ 3aXUCTY NPUPOLHOT0 HaBKO/NLL-
HbOro CepefoBuLLa Bif NaTtoreHHoT Mikpoduiopuy Ta BipyciB.

BogHouac Heob6XxigHO BpaxoByBaTW, WO HEKOHTPO/IbOBaHE MOLUMPEHHS TEeHHO-
iIHXEHEPHUX XUBMX OpraHiamis i NPOAYKTIB MOXe NopyLumTn 6ionoriyHmii 6anaHc y npu-
pOAj Ta CTBOPKOBATU 3arpo3y 340P0B'I0 JIIOANHN.

LWWmyyHa iHmeHcucdbikayisi oyuwjeHHs1 cmiyHux so0 y 6iocmaskax

LLITy4yHe 6ionoriYHE OYMLLIEHHSA CTIYHUX BOA, WO € OAHMM 3 HalibiNbll BaXIMBUX
NpoueciB, AKi BUKOHYE NoAMHA 3a AOMOMOro MiKpoopraHiaMiB, 3Ha4HOK Mipoto Bif-
TBOPIOE €/1eMEHTU NPUPOLAHMX EKONOTIYHUX LIUKIB.

Hanpuknag, By4eHi IHCTUTYTy 60TaHikm HAH YkpaiHu gosenu, WO BOAOPOCTb
Scenedesmus guadricauda Bosnogie aHTMbakTepialbHMMU Ta a/lblrocTaTUYHUMN BRac-
TUBOCTSAIMW 1 MOXe 6yTU BUKOpUCTaHa A1 3He3apakeHHs Bog, 6ioNoriyHmMx cTaBKiB
i BOAOWM 3araslbHOro KOpUCTYBaHHA B pasi ixX 3abpyaHeHb 30yAHUKaMu iHQEKLiAHNX
XBOPOO6, y TOMY yncni i 36yAHUKOM CMBIPCHKOT BUPa3KK.

MpoTouYHi 6i0N0riYHI CTaBKM NPY MACOBOMY PO3BUTKY B HUX BOAOPOCTEN | BUTPUMLI]
TEXHO/0rYHOro Ta rigposoriyHoro PeXmnmia MoXxyTb OYTU BUKOPUCTaHI 418 OUULLLEHHS
BOAV Bif, SIELb rE€NbMIHTIB.

Y 2014 poui iHTepHauioHanbHa rpyna BYeHUX, sika AOocChimgkyBasia BOAN B
AnoHCcbKOMY | TacMaHOBOMY MOPSiX, BMsiBUMa 30BCiM HOBUIA Bua GakTepii, 3aaT-
HUX PO3B’A3yBaT AedAki Npo6neMn OUULLEHHA CTIYHUX BOA. JOCNiAHVKW BUSBWUAW ABI
abcontoTHO HOBI GakTepil, Aki oTpumasiv Ha3By Marinobacter similis Ta Marinobacter
salaries. YHikanbHOK OCOGMMBICTIO UMX GakTepili € TX 34aTHICTb pyiiHyBaTK Aetep-
FeHTWN, SKi BUKOPUCTOBYIOTb Y BUPOOHMLUTBI MUIOYMX 3ac06iB Ta y dpapmaleBTUYHIl
NPOMMCNOBOCTI. MonekynspHa CTPyKTypa AeTepreHTiB HaA3BMYaliHO CTilika A0 pyin-
HyBaHHS, TOMY X BUKMA, Y BOAOAMN NPU3BOANTbL A0 MOTiPLUIEHHS €KONOTiYHOT cuTyaluli,
nopyLlueHHs 6e3nekn yMOB BOAOKOPUCTYBAHHS i «LBITIHHSA» BOAM.

[10 OCHOBHVX METOAIB, SIKi MOXYTb OYyT1 BUKOPUCTAHI A1 0340POB/IEHHA AOBKINIA,
Hanexarb:

- PO3pPOO6NEHHS 1 BUKOPUCTaHHS 6e3BigX04HUX TEXHOMOTYHMX MPOLECIB Yy BCIX
chepax BUPOOHULTBA,;

- 3BMEHLLUEHHS Ki/IbKOCTi CTIYHMX BOZ 3@ paxyHOK YnpoBaMKeHHA 3BOPOTHO- 3aMKHe-
HOro TEXHIYHOIO BOAOKOPUCTYBAHHS;

- YNPOBaMKEHHS GiONOTNIUHNX METOAIB OUMLLEHHS, NTMOOKOrO AOOUYMLLEHHS Ta 3HE-
3apaxeHHs CTIYHUX BOL;

- BUKOPUCTaHHSA B TEXHOJIONAX OYULLEHHA CTIYHUX BOZ IMMOOGINI30BaHUX KyNnbTyp
MIKpOOpraHi3mis;

- oflepXaHHs KyNbTYPHUX POCNWH, 3aaTHUX hikcyBaTu aTmoctepHuii a3oT 6e3
ydacTi MiKpoopraHi3miB;

- BUKOPUCTaHHA METOZIB reHHOI Ta KNITUHHOT iHXeHepil ANA OTPUMaHHSA Ky/bTyp-
HUX POC/IVH, NPU BUPOLLYBaHHI AKMX HEMAaE HeOOXiAHOCTI BUKOPUCTOBYBATU OTPYTOXi-
MikaTy ona 60poTbOu 3 rpu3yHamu, LWKIAIMBUMM KOMaxamun Ta 36yaHuKammn Xxsopoo.
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Bigkputta B 1880 p. ®.M. KameHCbkuM siBULLEA CMIBXWUTTA POC/IMH i3 rpubamm
(mikopuza), a B 1886 p. M.C. BOpPOHIiHUM — siBULLLA CMIBXUTTS POC/IUH i3 6yNb60YKO-
BMMW GakTepisMu MEeBHOK MIpOK MiAroTyBa M I'PYHT ANA NoAasibLUMX AOCNILKEHb
C.M. BuHorpagcbekoro. B 1893 p. BiH Bigkpus chikcauito atMoc)epHoro asoTy B I'pyHTI
BINIbHOXMBYUYMMU BaKTepIMN.

A30T(pikcauisa — oguH i3 HanBaX/IMBIWNX MPOLECIB KPyroobiry a3oTy B npupogi,
AKNIA 3a6e3nevye BUKOPUCTaHHS a30Ty NOBITPS A1 CUHTE3Y CMOMyK, AOCTYMHUX AN
BMKOPUCTAHHS XXMBUMW OpraHiamamu.

MpoLec 3aCBOEHHA MOJIEKY/ISIPHOIO a30TY NOBITPSA BiA0YBAETLCA 3a y4aCTHO BiSIbHO-
XMBYUMX a3oTquikcytounx baktepin — Asotobakter, Clostridium, a TakoX CUMBIOTUYHUMM
azoTcpikcaTtopamu, WO XMBYTb Y CMMOGI03i 3 BULLIMMW POC/IMHaMN — By/1b60YKOBMMMN
6akTepiamm 6060BMNX PocnnH. 1o a3oThikcaTopiB HaNleXarTb TakoX Aesiki aHaepoou —
CVHbO-3e/1eHi BOAOPOCTI Ta hoToCcHHTE3YouI GakTepii. Liei npouec 34iCHI0ETLCS 3a
yyacTio pepMeHTY HITporeHasu, ska kataslisye BiHOB/IEHHS MOJIEKYIAPHOro a3oTy [0
amiaka B NpPUCYTHOCTI Jkepena eHeprii (AT®) i CU/IbHNUX BiAHOBHUKIB ((pepefoKCHHY Ta
ioHiB Mg?*):

N, + 12 AT® +12 H,0 = 2NH, + 12A[® + 12 H,PO,

3a yyacTio Bi/IbHOXMBYUMX a30TIKCYHOUMX GaKTepili KOXHWIA rekTap naoLLi Moxe
36aravyBaTucb Ha 15-30 Kr a30Ty, a 3a HasBHOCTI 6y/1b604KOBUX GakTepili — Ha 200—
300 Kr.

B ycboMy CBITi LLMPOKO AOCNIMKYETLCA MOX/IMBICTb BUKOPUCTAHHS BIOTEXHOMOTIT Y
CiZIbCbKOMY rocnogapcrsi, a came:

- KepyBaHHs1 npouecammn asoTduikcauii i pOTOCUHTE3Y, Y TOMY YMCAi, MOX/IUBICTb
BBE[EHHS reHiB a3oTduikcaLii B reHOM KOPUCHUX POC/INH;

- NOAINLLIEHHST aMiHOKIC/TIOTHOTO CK1aay POC/MHHUX BiNKiB;

- BUKOPUCTAHHS HOBUX PErYNSTOPIB POCTY POC/VH, MIKPOOGIONOriyHi 3aC06U 3aXUCTy
POC/VH Bifg XBOPOO | WKIAHWKIB, 6akTepiasibHi J06pKBa;

- F@HHO-IHXXeHEepHi BakUWHKW, CMpPOBaTKW, MOHOK/IOHa/IbHI aHTUTINA, WO BUKOPUCTO-
BYIOTb A1 MPOISIAKTUKM, AIarHOCTUKM | Tepanii OCHOBHMX XBOPOO CinlbcbKorocnogap-
CbK/X TBapWH;

- 3aCTOCYBaHHA reHHO-IHXEHEePHOro ropMOHY POCTY Y CTBOPEHHI GiflbLl edhekTuB-
HUX TEXHO/OTI NAEMIHHOI CnpaBK, a TakoX TEXHIKa TpaHcnnaHTawii i MikpoMaHinynsauii
Ha eMOpioHax AOMalLLIHIX TBApWH;

- BUKOPUCTaHHA KOPMOBOIO bisika 419 NigBULLLEHHS NPOAYKTUBHOCTI TBAPUH, OTPK-
MaHOro MiKpo6io10riYHUM CUHTE30M TOLLO.

Hanpuknag, HWHI NPOBOAATLCA TFEHHO-IHXEHEPHI AOCNIMKEHHSA WoAo nepeHe-
CEHHS reHiB, Bif AKX 3a/1eXNTb CUHTE3 HITporeHasu, i3 a3oTgikcytoumx 6akTepili B iHLUi
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MIKpPOOPraHiamu, Lo 3HaxXo4ATbCA B KY/IbTYPHUX wWapax I'pyHTy. CbOrofHi HambinbLu
PO3BUHYTUMU HaNpsMKaMu HayKOBO-NPaKTUYHUX POBIT B ranysi 6ioTexHoNorii pocivH
€ BVBYEHHA:

- CTIKOCTI A0 WKiAHWKIB | XBOPOO;

- CTIIKOCTI Ao rep6iunais;

- CTIKOCTI 4,0 HECMPUSATINBMX YMOB HABKOIMLLHBLOTO CepefoBuLLa;

- 30aTHOCTI BUTPUMYBATK OiNbLL LUMPOKNIA CNEKTP YMOB 30EPEXEHHS | NepepodKu;
- BUPOGEHHSI HOBUX KOPUCHUX GiONOTNUYHNX PEYOBUH;

- MPOSIBN HOBMX AeKOpaTVBHUX BNACTUBOCTEA.

LMy nuTaHHAMK B YKpaiHi 3aiiMatoTbCa BYEHI IHCTUTYTY arpoekosnorii Ta npu-
pPOAOKOPUCTYBaAHHA. AHani3n Ta chneujanbHi gocnian ganv 3amory BiAMITUTU CYMHUIA
(hakT «CbOrofHi oikcaLis aTMoc)epHOro asoTy poc/IMHaMN B Pi3HUX perioHax 3emii
KaracTpoiyHO 3MeHLwmnnacs. Lie cTocyeTbCs B nepLuy Yepry pocsiMH KBacorsii, cof,
NONVHY, Mawy Ta iHwWux 6060BKX KynbTyp. B iHikoBaHMx pocnivH BXXMK (Potivirus)
Lein npouec 3Ha4YHO NPUCKOPKETLCA i MIACUNIOETLCS Mig BN/MBOM Takmx hakTopiB
[OBKINNA, AK 3MiHa BOJIOrOCTi TPyHTY, pH cepegosuwa, nectyunaHOro HaBaHTa-
XEHHS, pafiauiiHoro 3abpyaHeHHs ToLlo. JoBrotTpmBasi AOCAIMKEHHS 3a MapLipy-
ToM YepHobunb-Buwropoa — Knis — Bacunbkie-bina LlepkBa — KallkiB — YMaHb —
Opecbka 061acTb NoKasanu, Lo iCHYHTb PerioHn ae ikcauisi aTMocgepHoro a3oTy
3MeHLWYEeTbCA A0 62% i Ginbwe.» ByeHi BigmivaloTb , WO Maike BCi BUAN 6060BUX
POC/IH KOHTaMiHOBaHi Bipycamun Ha 60-78%. Npouec 6y/1b604YKOYTBOPEHHA Y XBOPUX
POC/INH 3HAYHO HWXKYWIA, HIX Y 340POBUX.

CniBpOOGITHMKWN IHCTUTYTY PO3p0bUNKN NpenapaTun: pusoghobim (npenapart 6y/1b60u-
KoBUX GakTepii 6060BMX KyNbTYpP), KNI 3a6e3neyye NoAiNLWEeHHs1 a30THOIO XXUB/EHHS,
NiABMLLEHHSA NMPOAYKTUBHOCTI Ta SIKOCTI 6060BUX KynbTyp; 6ionosiyud (Nnpenapar ans
nepeanociBHOI 06POOKM HACIHHA CiNlbCbKOrOCnofapCbkuxX KynbTyp), SAKAA NPUTHivye
PO3BUTOK (piTONATOrEHHWUX TPUBIB, NMOCU/TOE IMYHITET POC/IMHU, CMNPUAE akTuBi3auji
POCTOBUX NPOLIECIB.

Bigomo, wo nepeBaxHa OGiNbLWICTb iHAOpMaLii NPo MOPKONOriYHNIA BUINSAA, Ta
pyHKLIOHYBaHHSA 6i0N0rvYHOro0 opraHiamy, a TakoX mnporpama Moro po3BUTKY 3akia-
[JEeHa B reHOMi — KapTi pO3BUTKY iCHYHUMX Ta NPUALELLHIX MOKOMiIHb XMBUX OpPraHi3mis.
leHeTMYHa iHdhopMaLlisi MaEe AO06PUIA 3aXMCT Bif, 30BHILLHLOMO BN/IMBY i AOCUTb IHEPTHO
pearye Ha 3MiHW B HABKOIMLLIHLOMY CepefoBuLLi. BogHoyac Heo6XiAHO BpaxoByBaTy,
LLIO HEKOHTPO/IbOBAHE MOLUMPEHHA TeHOIHXEHEPHMX XUBUX OpraHiamiB i MPOAyKTiB X
06MiHY MOXe MopyLINTK BioNoriYHMiA 6anaHc y Npupoai i SBNATK 3arpo3y HaBKONLL-
HbOMY CepefoBULLY i 340POB'H0 MOANHN.

BioTeXHONOrIYHI NpoLecK 3 BUKOPUCTaHHSIM MIKpOOPraHi3aMiB i (pepMeHTIB LUMPOKO
3aCTOCOBYHOTb Yy Xap4oBili NPOMMCNOBOCTI. MpomMucioBe BUPOLLYBaHHST MIKpOOpraHis-
MiB, POC/IMHHUX | TBAPUHHUX KNITUH — AN 0AepXXaHHS 6araTtboX LiiHHMX CMOMYK, Hanpu-
Knag thepMeHTIB, aMiHOKUC/OT, BiTaMiHiB, MeTaHo/a, OpraHiyHnx KUcnoT (OuTOBOI,
JIMMOHHOT, MOJI04YHOT) TOLLLO.

[eski gepxaBu 3a AONOMOrOK MiKPOOpPraHiaMiB OA4EPXYTb €TUN0BUIA CNUPT,
IO BUKOPWUCTOBYIOTb K MasibHe A/ aBToMob6iniB (y Bpaswnii, e nanveBHui
CNUPT LWIMPOKO 3aCTOCOBYETLCS, MO0 OAEPXYIOTb i3 LLYKPOBOrO o4YepeTy Ta iHWunX
POC/IVH).
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MigBULLIEHHS iHTepecy A0 eTaHosy SK NasvMBa NocTaso NPUYUHOK PO3PO6/IEHHS
6aratbOx HOBMX MPOLECIB i HOBMX LUTaMiB MIKpOOPraHiamiB, LLO 3HA4YHO MOAINWNUIO 1
€KOHOMIYHI MOoKa3HMKN npouecy. MNpouecn 3a yyacTio 6akTepiii Zymomonas mobilis
NMOPIBHAHO 3 Apixmkamn 3abe3nedyoTb Gifibll BUCOKI LUBUAKOCTI BUAIIEHHA [/THOKO3U
N yTBOPEHHS CnvpTy.

A.CnipiH y 1985-1988 pp. po3p06u1B NPUHLMNM 6E3K/TITUHHOTO CUHTE3Y Bislka, KOsu
3aMiCTb K/TITUH 3aCTOCOBYIOTH CrneLiasibHi 6iopeakTopu, LWo MICTATb HeOOXiAHWI Habip
OUMLLIEHNX K/NITUHHMX KOMMOHEHTIB. Takuii MeTof A03BOJSE OAEPXYyBaTW Pi3HI TUMK
6iNKiB | 3HANLLOB CBOE BMKOPUCTAHHA Y BUPOBOHMLTBI.

Ha 3gaTHOCTI pisHOMaHITHMX GakTepiil nepeTBopioBaTM MeTasiM B PO34MHHI CMO-
NIYKK abo HakonuyyBaTK iX y CBOEMY OpraHi3aMi 3aCHOBaHWUn BUTAT 6aratbox MeTaslis i3
6igHNX pya abo cTiyHnx Boa. Hanpuknag, 6aktepii poay Thiobacilus (Big rped,. theion —
cipka) gonomorarTb BUAINUTY Mifb 3 Nopoan. BoHM XapuyloTbCa He Byrnesogamu, a
CIpKOIO 11 3a/1i30M, PO3MHOXYIOTbCH HaBITb Y NPUCYTHOCTI CU/TbHUX KAC/IOT, HaBIiTh Cami
NPOAYKYIOTb CipyaHy KUC/OTY.

Yce 6Ginblie HOBUX MPOAYKTIB, paHille HeBifoMUX, 3'ABMAETLCA Ha CBIT 3aBAAKU
pO3BUTKY 6GionpomMmncaoBocTi. CyyacHi NiacTuk, TEKCTUMbHI BUPOOWU, efleKTPOoHika —
ue pesynbrar AisNbHOCTI MIKpoopraHismiB. Hanpuknag, BignoBigHi MikpoopraHiamu
MOXYTb NpoAyKyBaTu nonimepu i3 Lykpy. Tak, 6aktepis Alkaligenes eutrophus 3gatHa
cuHTesysaty nonirigpokendytupar (MrB). Ti KNiTHY HakoNUUyIOTL Leli NoniMep Y Kilb-
KocTi, Wwo pgocsarae 80% BnacHoi Mmacu. Ha puc. 5.3. npeactasnenuii nonimep M y
MOMEHT oro npoaykyBaHHs 6akTepieto Alkaligenes eutrophus.

Monimep, WO NPOAYKYETLCA, CNYrye KNiTMHaM MIKpoopraHiamy ik 3anacHuin mare-
pian (NoAibHO KpoxXMasito B POC/IMHHUX KITUHAX) | TOMY Mae nepesary Hag XiMiyHUMu
nonimepHumun martepianamu. M rigponiayetbca 6ioNoriyHnM WAsixom. Hanpuknag,
HUTKN 3 «BionnacTy» BUKOPUCTOBYKOTLCS AN HakNajaHHA LIBIB Ha nicnsonepawiiiti
paHu. Ha puc. 5.4. 306paxeHuiA 30BHILLHIV BUTIS4 LbOro noniMmepy.

Puc. 5.3. bakTepia Alkaligenes eutrophus Puc. 5.4. doTo GionosiimepHoOro
npoAyKye nonirigpokcuoyTupar maTepiany Mrb, sknii nerko
[PeHHebepr P., 1991] po3KnagaeTbCcAa Mikpo6amu

[PeHHebepr P, 1991]
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[HLWi MiKpOOpraHiamMuy CUHTE3YIOTb 3 KPOXMaUTto nosiimep nyssiysaH, 3 SKoro BUrotos-
NATb TOHKI NAIBKKM, Y AKi repPMETUYHO 3anakoBYTb Xap4oBi MPOAYKTH, LLO6 36epiratu
X cBXXMMW. MonnynaH, NoAibHO KpOXMaUlo, PO3YMHIOETLCA Y rapsadiin Bogi. MNpu BUpo6-
HULUTBI HOBUX «MIKPOOHUX» MacTMac eKOHOMUTbCS eNeKTPOEHEepPris M CUPOBUHA, i
HaMro/10BHiLLIE — BOHW LLIBW/KO PYAHYOTLCS MIKpOOpraHiamamm, TOMy He 3a6pyaHIo0Tb
HaBKOJILLIHE CepesoBuLLEe.

IHTpoAyKOBaHi (4yXXOpiAHi, afiBEHTUBHI, ab0 anOXTOHHI BUAN) — BMAN XUBUX
opraHismis, W0 nepebyBakwTb Yy CkNagi HEPOAMHHUX TM YrpynoBaHb, BUAN 3@ MeX-
amMmun CBOIX MPUPOAHUX apeanis. YacTiwe 3a BCe TepMiH BXUBAETbCA A1 BUAIB,
L0 HAaBMWCHO abo BMMNALKOBO 3aBe3eHi Ha HOBe Micue B pesysnbrarti JII0ACHKOI
OiANbHOCTI.

lMpouec OCBOEHHA IHTPOAYKOBAHOrO BWAY Ha HOBOMY MiCLi Ha3MBa€eTbCA
iHTpOAYKLUIEL.

Mpuknagom YMUCHOT iIHTPOAYKLIT € PO3MNOBCHMKEHHSA 6araTbox afBEHTUBHUX
BUAIB BYP’SSHUCTUX POCAWH, SIKi MepeMillyBanCh i3 paioHy A0 panoHy pa3om i3
Ky/ITYPHUMU POC/IMHAMM, & TaKoX 6araTboX pygepasibHUX POC/VH, WO PO3MOBCHo-
[KYHOTbCA 3a MOPYLUEHHAM NIIOAMHOK NMPUPOLAHUX EKONMOTIYHUX cucTem. Ha nisaeH-
HOMY CXOAi €BPONENCcbKOI YacTUHN PoCii WBNAKO po3censaiTbCsa arpecusHi pyae-
pasibHi POC/IMHK i3 poAiB aMmOpo3ia Ta LMKNOXeHY. Y 6araTbox BoAOWMax 3eMHOI
Kyni Bi3HA4YaETbCA MacoBe PO3POCTaHHS BOAHMX Oyp'sHiB. Tak, y TponiyHOMY Ta
cy6TponiyHOMY nosicax AyXe LUMPOKO PO3CEeNIUNNCA BOAHWUIA FiaUuuHT Ta calbBiHisA
HacTUpAnBa, iKi HAHOCATb 3HAaYHi EKOHOMIYHI 36UTKK, 0COBNNBO Y KpaiHax ApPUKK,
MiBoeHHO-CxigHOT A3il Ta ABCTpasii. Y 3polyBasibHUX KaHanax €Bponu Benunky
LWKOAY 3aBAa€ enofes kaHajcbka, a y Bogoiimax KaHaan — po3pocnacs eBponeit-
CbKa ypyTb Konocucra.

NicoBa iHTPOAYKLiA — LUTYYHE PO3MHOXEHHSA Ta BUPOLLYBAHHSA Y TICHUX Ky b-
Typax HOBUX BUAIB AEPEB’'SSHUCTUX POC/IH, L0 paHille He 3pocTanv Ha AaHii mic-
ueBocTi. Cnocobu iHTpPoAyKUiliHOT po60TK Ta 3acobu, 3a AO0MOMOroK SKMX BOHA
3AINCHIOETLCA, 06MpalTb i3 ypaxyBaHHSIM €KOJIOfii POC/VH, NPUPOAHMX YMOB
paioHy NicoBOi iIHTPOAYKUiT Ta BiANOBIAHUX PIBHIO PO3BUTKY HayKn METOAIB i TeX-
HIYHVX MOX/TMBOCTE ii npoBeaeHHs. Ii ycnix 3a/1eXuThb Bif KOHKYPEHTHOI 34aTHOCTI
iHTpoAyLEHTa B NICOBOMY YrpynyBaHHi. JlicOBY IHTPOAYKLiO YacTille BUKOPUCTOBY-
I0Tb OJ/15 Li/IbOBOr0 BMPOLLYBaHHA Jlicy, 30Kpema AN1A CTBOPEHHSA J1ICOCUPOBUHHOI
6a3u uesnn030 nanepoBol NPOMUC/IOBOCTI. BUeHi BBaXarTb, L0 /icoBa iHTPOAYK-
Lis — goaaTKkoBUiA e(PeKTUBHNI 3aci6 BiAHOBNEHHS XBOWHMX NiCiB

3HayHi 36MTKM NPUPOAHUM EKOMOTIYHUM CMCTEMaM MOXEe HaHecTW iHTPOAYK-
Lif TBapuH Yyepes BiACYTHICTb NPUPOLHMUX BOPOTiB, O KOHTPOJIITL iX YNCENb-
HiCTb. 3arasibHOBIZOMI 3ry6Hi Hacnigkn IHTPOAYKUIT Ta HaTypasisauyii Kponvka B
ABcTpanii.
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Y 70-x pokax XX cT. no 6eperax o3ep bypuaTak, Ynu-LLopkynb Kanamkunrcbkoi cuc-
Temun Byna nosoca o4epeTsHOl Ta POro3oBoi 3apocTeit WwuprHot B 100-150 m. Micns
BUMYCKY B LIl 03epa poC/IMHOIAHNX pu6, 0co6/MBO 6isioro amypa, crnoctepirasiocst 3HuU-
LLEHHST LUMX 3apocTeli, a TakoxX NiABOAHUX | NnaBakumx PocnuH. B pesynbrarti, dito-
hinbHI proN, SKI NN B 03epax, NNWKUANCA HEePECTOBOrO CyocTpary, Lo BUK/INKa/IO B
HaCTYMHi POKM pi3Ke CKOPOYEHHSA BUMOBY CaszaHa Ta iHLWMKX LiHHUX MPOMUCA0BUX pub.
Opyruin npuknag, B A30BCbKE MOpe 3 eKCrnepyMeHTasIbHOK METO 3acenunu gasne-
KOCXigHy puby nesneHrac, sika gyxe LUBUAKO po3cenuiacsa no Beili akBaTopii A3osa.
Pu6a ButicHnna 6arato abopureHHMx BUAIB a30BCbKOI iXTiodhayHu i cTana OfgHUM i3
OCHOBHUX MPOMUCNOBUX BUAIB P16 LbOro Mops.

OTXe, 6i0NO0riYHI YMHHUKK 3AINCHIOTb ICTOTHUIA BMNIMB HAa XUTTEQIANbHICTb
JIOANHW, TBAPUH | POC/NIVH, & TakoX Ha cepefoBuLle X iCHyBaHHA. Baxki Hacnigku
0115 [OBKININA MOXe MaTty Heo6I'pyHTOBaHa yMUCHa iIHTPOAYKLiS HOBUX BMAIB opra-
Hi3MiB. YacTo iHTpoAyKOBaHi BUAW 34aTHi iCTOTHO 3MIHUTU €KOCUCTEMY PETioHY, i
CTalTb NPUUYMHOK 3HAYHOIO CKOPOYEHHA abo HaBiTb BUMMPAHHA OKPEMUX BUAIB
MicueBoi hnopu i payHu.
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PO3I1/1 6
BUKOPUCTAHHSA TEHETUYHO
MOJU®IKOBAHUX OPTAHI3MIB
TA TX BIOBE3MNEKA

Y cy4dacHMX ymMOBax HayKOBO-TEXHIYHOro nporpecy, noLuu-
PEHHSA HOBITHIX TEXHOMOrIN, a TakoX cdiep X 3acTOCyBaHHS,
HeBI4'EMH/M CK/1aHVKOM EKOJI0TYHOT 6e3nekn ctae GiosoriyHa
6e3neka nNpu NOBOMKEHHI 3 TEHETUYHO MOoAMDikoBaHNUMK opra-
Hi3amaMn. 3a OCTaHHI POKM reHETUYHA IHXEHepIa gocsrna BUCo-
KOro TEXHIYHOIO PiBHA 3PifIOCTi, yHACiAOK HYOro cTana peasibHo
NPOAYKTUBHOIO CUOK0. Be3KOHTPOosibHE BMBINIbHEHHA TMO Moxe
NPU3BeCTN 4,0 NOPYLUEHHSA €KONOTYHOro 6anaHcy Ta BUHUKHEHHS
3arpo3un 6ios1IoriYHOMY Pi3HOMAHITTIO.

MpOTAroM OCTaHHIX TPUAUATW POKIB HAMOINbLIOTO MNoLWwK-
PEHHA B CYCMiNIbCTBI HAGyNM MPOAYLEHTU TEHHOI iHXeHepii —
reHeTUYHO MoandikoBaHi opraHiamu (opraHiamu, 4,0 reHoMy AKUX
3a [0MNOMOroH METOAIB TEHETUYHOT IHXEeHepii iHTPOAYKOBAHO
(OYHKUiOHYIOUI CTOPOHHI reHn abo ainsHku OHK), nobpe Bigomi
3a CBOEH CKOPOYEHOK Ha3sow — MMO.

TpaHCreHHUn opraHi3aM — Ue poC/INHW, TBApWHKU, MIKPOOpP-
raHiamu, Bipycu, reHeTM4YHa nporpamMa skux 3MiHeHa i3 3actocy-
BaHHAM METO/iB reHHOI iHXeHepil. TpaHCreHHi opraHiaMu noyanm
BMKOPUCTOBYBATU /19 OTPUMAHHS TEHETUYHO MOANKIKOBaHUX
Kepen ixi Ta 419 OTPMMaHHA MeguYHuX npenaparis.

FeHHa iHXXeHepia, abo TexHonoris pekomoéiHaHTHUX OHK, —
Lie HayKOBO-NPaKTUYHUIA HanPsSMOK Cy4acHOi 6ioMeauyHOT HayKu,
OCHOBOK METOA0/OTIT IKOro € BUAINIEHHS 3 KMITUH IHAMBIAYaIbHOT
[OHK Ta cnpsaimoBaHe MaHiny/toBaHHSA 3 Tl MonekyaMmm, 30Kkpema,
OTPUMAHHA MOJIEKYNAPHUX XMMep, TOOTO Monekyn, chopmoBa-
HKX i3 pparmeHnTie JHK pisHMX 6ionoriyHmnx Buais.

6.1. lMoHaMMS
PO MpaHC2eHHiI
opaaHismu

ma npodykmu

6.2. BukopucmaHHs
b6iomexHosnoeii
B MeOUYUHI

6.3. Moxsusi pusuku
BUKOpUCMAaHHS rnpPooyKyi
3 T'M-Oxepen

6.4. lpasose
peay/itoBaHHs
BUKOpUCMAaHHS
2eHemuy4Ho
MooduchikosaHUX
opaaHismis 8 YKpaiHi
ma csimi
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[eHHa iHXeHepia AoCTUIIa 3HAYHUX Pe3y/ILTaTiB Y BUPILLEHHI NPUKIaAHMX 3aBAaHb.
Hanpwuknag, y na6opartopii I. boiepa (CLUA, 1977 p.) BnepLue BAas10CA 3MycuTu 6ak-
TepiasibHy KIITUHY BUPOOGNATU TBAPUHHWUI TOPMOH — COMATOCTaTUH, BUXif AKOro CTa-
HoBMB 10 TUC. MoNekyn Ha KNiTuHy. 13 100 rp 6iomacn 6akTepiit, wo 6ynm BUPOLLIEHI Y
8 om3 cepepoBula, BAASIOCA OTpUMAT 5 MI TOPMOHY — CTiflbKW, CKiNIbKWA BUAINSOTL 3
Mo3Ky 100 ronis oBeLb. [0 cbOrogHi B kAiTuHax E.coli KNoOHOBaHO Be/IMKY Pi3HOMaHIT-
HICTb reHiB Pi3HNX OpraHi3MiB, 30KpeMa i reHiB JIIAUHN.

Y MeanyHii NpakTuyi 6i0TEXHOMONIYHI NPUAOMY | METOAN BiirpatTb rosI0BHY POsib
Mpv CTBOPEHHI HOBMX GIONOMNYHO aKTUBHUX PEYOBUH i JTIKAPCHKNX Npenaparis, npusHa-
YeHUX AN1 PaHHbOT AiarHOCTUKM | NiKyBaHHA Pi3HOMAaHITHUX 3aXBOPHOBaHb.

BioTEXHONOTiYHI METOAM TeHHOT iHXeHepIT B MegULMHI MaloTb Ha MEeTI:

1) oTpMMaHHA HOBUX reHOTUMIB (Ta PeHOTUNIB) OPraHi3MiB LLIAXOM TPAHCMN/IaH-
Tauii reHa 04HOro opraHiaMy B reHOTUM IHWOro. KOHKPeTHUMU AOCATHEHHAMMU LbOro
GIOTEXHONOrIYHOIO HanpsiMKy € CTBOPEHHS XMMEpPHUX hopM MIKPOOpraHismis, LLO
MICTATb B COGIi reHN, CNPOMOXHI CMPSIMOBYBATN CUHTE3 KOPUCHUX ANS NHOANHK 6in-
KOBMX NPOAYKTIB, 30KpeMa JlikapCbkux 3acobiB — iHTepepoHiB, ropmoHiB, dep-
MEHTIB, iIMyHO6ION0OriYHMX Npenaparis (Hanpuknag, BakuuHu NpoTu Bipycy renatuty
B) Tow,o;

2) 3aCTOCYBaHHA «T€HHUX TpaHcnaaHTauin» ANns NikyBaHHA cnafkoBUX XBOPOO
NIOANHN Ta TBApPUH — reHHa Tepanis. Lleil HanpsiMoK 6i0TEXHONOTNYHUX AOC/IoKEHb
nuule 3anoyaTtkoBaHo, ane BiH 06iUs€e B ManbyTHbOMY CTBOPUTU NPUHLMMNOBO HOBI
MeAWYHI TeXHONOriT Tepanii NPpakTUYHO HEBWUNIKOBHUX Y Hall yac crnajkoBuX XBO-
po6 Ta 3HAYHOT Ki/IbKOCTI HalibiNbLU NOLWNPEHNX XBOPOO, Y NaToreHesi Sknx neBHe
MicLue 3ailmMaloTb CrnagkoBi hakTopu (aTepocknepos, LykpoBuii giabet, HepBOBO-
NcuxivyHi xBopo6u TOowo). Takuii nigxig yxe peanizoBaHuii y Tepanii cnagkoBoro
rinoroHagn3My B MULLIEN, Y 3annigHeHy AiLekNiTUHY SAkMx 6yB iMNAIaHTOBaHWUIA reH
roHafoni6epuny.

TexHos102i5 mpaHcniaHmayii 2eHis

TexHOMoria TpaHcniaHTauil reHiB cKkNnagaeTbes 3 AEeKiNIbKOX eTanis i BK/IOYaE:

1) oTpMMaHHA B YnCTOMY BUrNA4I, TO6TO Yy doopMi i3onboBaHoro coparmeHTa JHK,
reHa 3 NeBHUMM BNacTMBOCTAMMK (TOOGTO Takoro, L0 KOAYE CUHTE3 HeobXiaHoro dep-
MEHTY, TOPMOHY TOLLIO);

2) KOHCTPYHOBaHHS PEKOMOIHAHTHOT (ri6puaHOi, XumepHoi) monekynu AHK;

3) BBeAeHHS pekoMbiHaHTHOT AHK ycepeaunHy peuunieHTHOT 6akTepianbHOi Kiii-
TUHY (TOBTO Takol, y AKil 6yae 34iicHIoBaTMUCA pensikauis);

4) KNOHYBaHHSA pekombiHaHTHOI HK.
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OmpumaHHs1 He06XiOHO20 2eHa

OTtpumaHHs reHa (monekynu AHK), wo 6yae nignsaratv pennikauii (K/10HyBaHHIO) 3
BMXOA0M 3HAYHOI Ki/IbKOCTi penik, MoXe OyTun 34iIiCHEHO TakuMy MeTogamu:

- XIMIYHUM CUHTE30M reHa (MOXJ/IMBO TifIbKN OJ/151 KOPOTKMX FEeHIB, WO CK1afatoTbCs
3 [IEKINIbKOX OEeCATKIB a30TUCTUX OCHOB);

- BUAINIEHHAM HeobXxigHoro reHa (chparmeHta AHK) 3 winicHOro reHomy KNiTUHU
(npobnema yTpyaHeHa y 3B'si3Ky i3 3HA4YHOK CK/IaAHICTIO rTeHOMIB eyKapioTiB, y cknagi
SIKMX 3HAYHAa KifIbKICTb IHTPOHIB Ta NOBTOPIB, SKi HE TPAHCKPMOYOTLCS);

- KOHCTpYtoBaHHSAM Ha MPHK (o Kogye CuHTE3 Ginka, sikuii 6axaHo oTpumaTi B
pe3ynbrati 6i0TeXHO/OrYHOT NpoLeaypu) KoMsieMeHTapHoI BigHOCHO Hel AHK (k4HK).

MeToZ LWMPOKO BUKOPUCTOBYETLCA A1 OTpUMaHHA k[AHK i BKnouae BUAiNeHHs 3
ToTasibHOT MPHK TkaHuHn MPHK, Wo kodye TpaHcnAuilo nesHoro 6inka (Hanpvkiag,
iHTepdhepoHy, IHCYNiHY) 3 NodasbLUMM CMHTE30M Ha Ui MPHK, sik Ha maTtpuui, Heobxia-
Hoi kJHK 3a gonomoror 3BOPOTHOT TPaHCKpUNTasw.

KoHcmpyrosaHHS pekomb6iHaHmHoi JHK

leH, wo 6yB OTpMMaHWIA 3a 4OMNOMOrOH BULLIEPO3rAsHYTOl npoueaypy (KOAHK),
HeobXiAHO BBECTU B bakTepiasibHy KMITUHY Tak, Wo6 BiH iIHTerpyBaBcs B ii reHOM. s
Lboro popmyoTb pekoMbiHaHTHY OHK, w0 cknagaetbea 3 kAHK Ta ocobnmeoi mone-
kynn OHK, ska npaBuTb 3a NPOoBigHUK, ab0 BEKTOP, 34aTHUI A0 NPOHUKHEHHS B peuu-
MIEHTHY KNITUHY. Y poni BekTopiB And kHK 3acTtocoBytoTh Bipycy abo nnasmiau.

Mnasmign — ue HeBenuuki Kinbuesi monekynn AHK, aki po3tawoBaHi okpemo
BiZ, HyKkneoigy 6akrepiasibHOI KNiTUHW (30Kpema, E.coli), MiCTATb y CBOEMY cK/iagi
AeKinbKa BaXINBUX ANA PYHKUIT BCIET KNITUHN reHiB (Hanpuknag, reHn cTinkocTi Ao
aHTUBIOTUKIB) | MOXYTb pPensiikyBaTnucs HesasieXXHo Bif, OCHOBHOro reHomy (AHK)
KNITUHW.

BionoriyHo BaXXAMBUMM | MPAKTUUYHO KOPUCHUMUW AJ151 TEHHOT iHXeHepiT BnacTmnBoc-
TAMM nnasmig € X 30aTHICTb A0 nepexody 3 OAHIET KMITUHM B IHLWY 3a MexXaHi3MOoM
TpaHchopmadii abo KoH'torauii, a TakoX CNpPOMOXHICTb BK/IlOYATUCA B GakTepiasibHy
XpPOMOCOMY Ta penikyBaTUCs pa3oM 3 Helo. [N1A KOHCTPYBaHHA peKkoMOiHaHTHOT
OHK i kinbueBy AHK nna3migw, i niHinHy kAHK po3liennioTs 3a A40NOMOrow BUCO-
KocneundivHMX 40 NEBHUX HYKNEOTUAHUX NOCNILOBHOCTEN eHAOHYKNeas, Tak 3BaHUX
pecTpuKTas.

BsBedeHHs1 pekoMGiHaHmMHoi HK y knimuHy ma K/10HyBaHHSI He06XiOHO020
2eHa

Pekomb6iHaHTHI AHK, wo cknagatotbesa 3 nnasmigHoi AHK ta AHK rena, uo tpaH-
CNMaHTYyeTbCA (HanpUkNag, reHa, AKuii Kogye CUHTe3 NeBHOro Giflka opraHiamy t0anHN)
npv B3aemMogii 3 6akrepia/ibHUMK KNiTMHamMu (O € HOPMasibHUMU rocrnogapsaMn Ans
Liel niasmign), MOXyTb NMPOHMKATK BCepeanHy OCTaHHIX.
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YcepenuHi KNiTMHN-xa3fiHa BifbyBaeTbCA penikauis (K10HyBaHHS) peKOMOIHaHT-
HOi JHK 3 yTBOpeHHsIM 6aratbox TUCAY KONii. Y nogasibliomy Li knoHoBaHi HK Buxo-
OATb 3 6akTepiasibHOT KNITUHK, | 3 HUX MOXHAa (3HOBY XX Taku 3a A0MOMOroH pecTpuK-
Tas) BUAIUTY BEUKY KiSIbKICTb KON reHa, sIKMii NOTPIGHNIA.

Ha puc. 6.1 nokasaHa cxema nocnifgoBHOCTI CTBOPEHHS pekombGiHaHTHOI AHK.

Mpokapiotn i, Hacamnepea, E.coli He BonoAaitoTb GiOXiIMIUHUM MeXaHi3MoM,
AKWIA 30aTHUIA 3ailicHioBaT cnnaicnuHr PHK. ToMy eykapioTUUYHWUIA TeH, BK/TIOUYEHWN
npsmo B E.coli, He 6yae HopmManbHO ekcripecupysatucs. B E.coli 6yayTe TpaHcnio-
BaTMCA NOCNIAOBHOCTI IHTPOHIB eykapioTuyHoro reHa MPHK, i noninentung, sikuii
CUHTE3YeTbCA, Oyae pi3Ko BigpI3HATUCS Bif, HOPMasibHOrO eykapioTUYHOro Ginka.
Tomy HeobXigHO roTyBaTn 6akTepianbHUI reH Tak, Wo6 BiH BMillyBaB Ti/lIbK/ HyK/e-
OTUAHY MOCAIAOBHICTb, WO KOAYE NEPBUHHY CTPYKTYPY 6inka (eK30HW) i He BMilLyE
XOLHOTO iHTPOHY. Lle gocdaraetbca gBomMa LWsgxaMn: XiMiYHUM CUHTE30M 3a4aHol
NOCNiAOBHOCTI HyK/NeoTuAiB abo OTpUMaHHAM OGakTepiasibHOro reHa, BiAMNoOBiA-
HOro eykapioTm4yHomy 6inky, Buxogaun i3 3pinoi MPHK, sika yxe npoliwna cragito
cnnamncuHry.
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Puc. 6.1. Cxema yTBOpeHHs pekomGiHaHTHOI AIHK 3 nna3smign
Ta (pparmeHta AHK noguum [HO. N'y6cebkuii, 2000 p.]

CbOrogHi Anst KNOHyBaHHS TEHIB, KPiM GakTepiii, BUKOPUCTOBYOTb KMITUHU APiXK-
[KiB, TPUGIB, POC/INH i HABITb BULLIMX TBAPVH.

NtoAcTBO 3a3Ha€e TPyAHOLLIB 3 AediUUTOM iHTEPJIEPOHY — BaXNMBUM OBisikoM
B OpraHiami JIOAUHKN, SKOMY BfiaCcTMBa MpOTUPaKkoBa Ta MPOBUTIPYCHA aKTUMBHICTb.
IHTepdepoH xapakTepu3yeTbCsi BUAOBOK CNEUMMIYHICTIO, TOOTO TBAPUHHWUIA iHTEp-
hepoH O1a NiKyBaHHA JIIOANHN HE BUKOPUCTOBYETLCA, TOMY LLO BiH BiATOPryeTbCcA Ta
Masi0edDeKTUBHUIA.

Y 1979 poui npodecop Yapnb3 BaliccmMaH BUHAMLWLOB GakTepiasibHi KOMOHIT, SKi
MOI/IM NPOAYKYBaTU NIOACHKUIA iHTEpPdEPOH. I3 KNITUH (NelikouunTIiB) KPOBI NHOANHK, SKa




nepeHecna BipyCcHe 3aXBOpPIOBaHHSA, 6yna BugineHa iHgpopmadiina PHK, wwo 3a6e3ne-
yyBasia CUHTE3 iHTepd)epoHy. Ha Ti OCHOBI CUHTE3YBasV FeH JIOACLKOro iHTEPGIEPOHY.

HedockoHasnicmb Memoodis 2eHemu4HoOi Mooupikayii

MaHinyntoBaHHSA reHETMYHMM MaTepia/ioM Ha MOMEKYISPHOMY PiBHI MOKK fvwa-
ETbCA CKNaAHoW onepadjietn. HanbinbLl cnabkor NaHKOK € NepeHeceHHs1 6axkaHoro
reHa B reHoM peuunieHTa. HaBiTb cama npupoaa, a 30BCiM He reHHa iHXeHepis, | Tenep
yce e NpoayKye HebesneyHi HOBI MyTaHTuW, Hanpukiag, Bipycu rpuny, siki NOCTiAHO
3MiHIOKOTbCA.

KnoHyBaHHA HeoOXigHOro reHa i Moro ekcnpecid eqyeKTVBHO BUKOHYHOTbLCS SK
OKpeMi nocnifosHi onepauii. TOMy AyXe BaX/IMBWUIA NOCTIIHUIA KOHTPO/b 3a PI3HUMU
nepersoptoBaHHAMN [OHK LWNAXOM BU3HAYEHHS HYKeoTMAHOI MOCNiAOBHOCTI Ta
BMBYEHHS (DParMeHTiB, LLIO YTBOPHOIOTLCA NPY PO3LUEN/IEHHI PECTPUKTa3aMMU.

lMocTae NUTaHHSA: Y/ HE MOXYTb MiKpoopraHiamu, ki NignarawTb PisHUM reHHO-
iHXXEHEPHMM 3MiHaMm, 6yTH BUKOPUCTAHUMU O151 BOEHHUX LiNein?

3 1975 poky iCHye MiXHapoaHa yrofa, sika 3ab0pOHSIE PO3PO6/EHHS | BNpoBa-
[PKEHHSA «BioNoriyHol 36poi». Lie nigsuilye ponb yueHnx-6ionoris, siki HECYTb BiAMNoBI-
OaIbHICTb 3a AOTPUMaHHS LIET yrogun, 60 TiNbK1 3aBAAKN TX AISIbHOCTI reHHa iHXeHe-
pisa MoXe 6yTV BUKOpMCTaHa B HENPaBOMIPHOMY HarMpPSAMKY.

IcCHyBaHHA BnacHOi (HaLioHaU1bHOT) GiOTEXHO/ONYHOT MPOMUCNOBOCTI 3 BUPOOHU-
LTBa cTpaTeriyHmx MeguyHnX i BeTeprHapHUX npenaparTis Ans 60poTbou 3 HaviBaxku-
BilLUMMK Gio3arpo3amu € OCHOBOI 6io6e3nekn Ans Oyab-aKoi KpaiHu. Hapasi YkpaiHa
He Ma€ BUPOOHMLTBA XOAHOro BM1IaCHOIO Cy4acHOro aHTubioTvka (YeTBepToro i MAToro
MOKOAiHb), XXOAHOIO BNAaCHOro BiTamiHy. HaiuacTiwe ykpalHCbKi dhapMaLeBTUYHI KOM-
naHii KynyTb CyO6CcTaHLii A1 BUTOTOB/IEHHS /1iKIB 32 KOPAOHOM, pacyroTb iX i NoTiM
npoAaroTb. TOMY CTBOPEHHS HAaLiOHa/IbHOTO LEHTPY CydacHuX (KMITUHHUX | TeHHUX)
TEXHO/IOTi € OAHWUM 3 Halro/I0BHILLNX 3aBAaHb 415 cMcTeMU 6iobe3nekn aepxasu.

TpaHcopmaLis poc/IvH 3a AOMOMOrOK LWTYYHO CUHTE30BaHMX EHIB UM XPOMO-
COM, SiKi Aal0Tb 3MOry NepeHoCUTU UiNi «B6nokm» reHeTUYHOoI iHhopmalii, CTBOpHOE
MOX/IMBICTb (DOPMYBAHHA HOBUX CUHTETUYHMX OPraHi3MiB, LIO TakoX Bigpasy nopy-
LIYE NUTaHHA 6i06e3NeKN reHHOo-IHXEeHepPHOT AiSIbHOCTI, PO3LLMPIOKYN KO0 ETUYHUX
nUTaHb Y ANCKYCISIX NPO MicLe, 3HAUYEHHS | POSib CydacHUX BGIOTEXHONOTIN.

OCHOBH/MW BUPOGHMKaMU TEHETUYHO MOAMMIKOBAHUX POC/IUH € TpaHCHaLio-
Ha/bHI Koprnopadji, ki MaoTb CBOT NpeACTaBHULTBA B 6baratboX KpaiHax. [epLui TpaH-
CreHHi NpoAyKTV po3pobuia ameprkaHcbka Kopriopauis Monsanto. CbOrogHi Lsi KoMm-
naHis KoHTpontoe 80% CBITOBOro pUHKY BUpPo6HULTBa MO, Y 1988 poui 6ynn 3pobneHi
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nepLui NociBN TpaHCreHHWX 31akiB, a B 1993 p. nepwi npoaykTtu i3 TMO-KoMnoHeHTaMu
3'ABUIUCA B NPOAAXY.

CborogHi 'M-pocnunHu oiliiHO BMPOLLYOTLCA Yy 25 KpaiHax CBITy Ta 3aiHAann y
2011 poui 170,3 M/IH ra CBITOBMX Ci/IbCbKOrOCNOAapCbKMX Yriflb, a Xap4oBi NPOAyKTH,
Lo MicTaTb TMO, € YaCTUHO LWOAEHHOMO paLioHy MifbAOHIB ntoaeli. 3arasibHa Bap-
TicTb TM-kynbTyp ¥y 2011 poui carana 19,7 mnpg gonapis. Y 2012 poui nigepamu 3
BupoLyBaHHa TM-kynstyp 6ynim 11 kpaid (CLUA, Bpa3unia, ApreHTuHa, KaHaga, IHais,
Kutain, Maparsaii, MiBaeHHa Adppuika, MakuctaH, Ypyreai, Bonigisl), y AKMX NaoLLi
nocisy ctaHoBun 98,57% CBITOBMX NOCIBHMX MAoLy 'M-KynbTyp.

Mpoaykuis TMO novasna 3'aBnATUCS y NPOAaXY B Pi3HUX KpaiHax CBITY Le B cepeq-
MHi 90-X poKiB MMHYNOro CToNITTA. Ane, Ha BigmiHy Big CLUA, ae Taki ToBapu yacTille
BCbOIO0 He MapKyBasIUCAA, noyvasim 6e3nepeLukogHo MoTpanisaTy A0 iHWWUX [AepXas,
BK/1HOYAK0UN KpaiHu KonuwHsoro CPCP.

Y 3axigHiin Ta MiBHIYHIN €Bponi ogpasy AyXe NPUCKINIMBO NoCTaBUnCa A0 Uiel
npoaykuii. Ypaau nepxae BuMarasiv HapgaHHsa iHchopmauii npo MTMO-NoxomkeHHS
MPOAYKTIB Ta MOX/IMBI PU3UKY, LLO iICHYHOTb A/ CMIOXMBAYIB MPU IXHbOMY BXMBaHHI.
Kepytouncb BuMOramMmy MikHapoAHMX GI0eTUYHMX CTaHAApTIB, MOCTaYau/IbHUKN Man
peTenbHO PO3'ACHIOBATY HACENEHHIO, YAM CaMe MOXEe 3arpoXyBartu CNoXnBaHHSA rnpo-
OYKTIB XapuyBaHHS, MiKapCbkMx npenaparis abo iHWoi npoaykKuii, wo MicTuTb MO un
TX KOMMOHEHTN.

KpiM TpaHCreHHMX POC/UH, ICHYIOTb TPAHCIEHHI TBapUHW, M'ACO SKUX [ABHO
BUKOPUCTOBYIOTb Y BCbOMY CBITi. [eski 3axigHi komnaHii (Pharmino — Higepnanaw,
Transgenics Advanced, Cell Technology i PPL — CLUA) 3aiimatoTbCA BMPOLLYBaHHAM
cneuiasibHNUX TpaHCreHHUX TBapWH, B OpraHiaMi SKMX BUPOBASETLCA 0COBNMNBUIA BINOK,
LLIO BUKOPUCTOBYETLCA AJ/151 BUPOOGHULTBA JiKIB.

Ha KoHchbepeHuii OOH 3 aoBkinas i po3BUTKYy B uepBHi 1992 poky B Pio-ge-
YKaHelpo 6yB NpuinHATAUIA MPOTOKON NOPSAAKY AEHHOro Ha 21 cTopiyus, Yy SSKOMY KOH-
KPETHO nepeabdavyeHo HeOOXiAHICTb 3a6e3MeUnT eKOOoriyHO Ge3neyHe perynoBaHHS
6ioTexHONOri:«TiNIbkM Y BUNAAKY HAABHOCTI HauIEXHUX NPO30puX npouenyp 3abes-
neyeHHa 6e3nekn i NPUKOPAOHHOIO KOHTPO/IO CMiBTOBApUCTBO B LisioMy Oyae matu
MaKCUMaUTbHIi MOXJ/TMBOCTI [J/19 OTPMMAaHHA KOPUCTI Bif, 3aCTOCYyBaHHA GIOTEXHONOTIT i
6iNbLLOK MIPOIO i3 TOTOBHICTIO BU3HAE NOB’AA3aHi 3 HEK NOTEHLIiHI BUTOAW | PU3NKIN».

17 nuctonaga 1995 poky Ha KoHcbepeHuii B Pio-ge-XXaHeipo 6yno npuiiHsATe
piweHHs 11/5 CtopiH KoHBeHLi npo po3po6ky «IMpoTokony npo 6io6esneky», y skomy
npuginanacb ocobsvBa yBara TPaHCKOPAOHHOMY MepeMileHHI0 Byab-aKOro X1MBOro
3MiHeHoro opraHiamy (P)K30), oTpMMaHOoro BHacC/igoK 3aCTOCYBaHHSA Cy4acHOT 6ioTex-
HOJOTiT, iKa MOXe MaTu HeCNPUATANBUIA BNMB Ha 36epeXeHHs | cTasle BUKOPUCTaHHS
6i0N10rNYHOro Pi3HOMAHITTA.

Biobesneka MO, Ha BigMiHy Bif iHLIMX 6e3nek, MasIoBUBYEHA, asle cuctemm Bio-
NorivyHoT 6e3nekn CTBOPHOKOTL Y Oaratbox gepxasax. KpaiHam, WO po3BUBaOTbCS,
Yy UbOMY nuTaHHi crnpusie nporpama OOH i3 3axucty goskinns (FOHEIM) cninbHo 3
FnobanbHMM ekonoriyHum dpoHaom (FE®P).

Y 2005 p. komicia €C Biaxuanna npono3unuito Woa0 MOX/IMBOCTI iIMMOPTY Ta BUKO-
pUCTaHHA reHETUYHO MoAnbikoBaHOi Kykypyasu B €C. Y ciuHi 2005 poky 06MexeHHs
3anposaguna YropuwuHa, a B 6epesHi 2005poky — MNonbLya.
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Hapasi npvknagiB cepiio3HOI eKOMNOoriYHOI Hebe3nekn reHeTMYHO MOAMAIKOBaHNX
npoayktis (FTMI) He BUSAABNEHO, X04a iX NOTeHLiiHa Hebe3neka He Nigiarae CyMHIBY.
CycninbCcTBO, NepL 3a Bce, UiKaBUTb NUTaHHA Woago Aii TMI Ha 300poB’a MIOAMHY |
CTaH [10BKiNNS.

MporHo3n rpyHTYITLCA HE Ha pakTUYHMX AaHWX, a Ha NiacTaBsi 3arasibHUX 6io-
NOriYHMX 3aKOHOMIPHOCTEMN, WO 6a30BaHi Ha NOMOXKEHHAX reHeTuku. Kpim Toro, icHye
OyMKa, L0 MOXYTb BUHUKHYTU HeGe3neyHi Bipycu.

EkcnepumMmeHTaslbHO [0BefeHO, Lo BOyAOBaHi B T€HOM reHU BipyCiB MOXYTb
06’egHaTMCA 3 reHaMu iHgeKLiiHuX BipyciB (T.3B. pekombiHaLis). HoBi Bipycn MOXyTb
OyTW arpecuBHIlLMMUK, HDK BMXiAHI, i MeHLW BuaocneumdiyHumn. Hanpuknag, sipycu
POC/NINH MOXYTb CTaTW LWKIAMBUMU AN151 KOPUCHUX KOMaX, TBAPUH, & TakoX JIIOANHMW.

Ha ubomy eTtani po3BuTKy 6I0TEXHOMOrIN MacliTabHe nowmnpeHHs TMO e nepeg-
yacHUM i MOXe ByTy peasnibHOK 3arpo30H0 ICHYBaHHK GIOTW.

PU3KK y reHHi iHXeHepil — Lie MMOBIPHICTb 3[INCHEHHST HEGaXXaHOro BNINBY reHe-
TUYHO MOAMMIKOBAHOIO OpPraHi3aMy Ha [0BKif/s, 30epeXeHHs i CTilike BUKOPUCTaHHS 6io-
NOTiYHOI PI3HOMAHITHOCTI, Y T.4. 3[l0POB’A NIOAVHN, YHACNILOK NepeHECEHHS reHIB.

Y3aranibHIoluM  (hopmynioBaHHA i3 KapTaxeHCbKOro mnpoTtokosly npo  6iosio-
riyHy 6e3neky [0 KOHBeHUji npo 6ionoriyHe pisHomaHiTTa i Aupektnsm 2001/18/€C
€Bponeiicbkoro napnameHTy Ta Pagn €sponelicbkoro Cotosy

30 (reHeTUYHO 3MiIHEeHWI OpraHi3m) BMU3HAYa€ETbCA K OyAb SAKWUIMA OpraHiam, 3a
BUHATKOM JIOACBKOrO, Y SIKOMY T€HETUYHWI MaTepian OyB 3MiHEHWUI 3aBASKM BUKO-
PUCTaHHIO Cy4acHOI GiOTEXHONOTIT LWNAXOM, BiAMIHHUM Bif NPUPOAHOro 06’'eAHaHHA Ta
(ab0) npupoaHoi pekoMbiHaLi.

Basytounck Ha npuHuMni nepectoporun (15 npuHumn Aeknapadii Pio), sikuii BuKknia-
AeHo B [leknapauil Wwoao0 AOBKIINA Ta PO3BUTKY, MEPLU HiXX BNpoBagKyBaTu Oyab-aki
HOBITHI TexHosorii, HeObXi4HO CTBOPUTU peasibHy Ai€EBY CUCTEMY pPerysoBaHHA Ta
KOHTPO/I0, AIKa rapaHtye 6e3neky AN JIOAMHU Ta OOBKIINSA NPU BUKOPUCTAHHI L€l
TeXHO/Oril.

He6Ge3neuHi mapKkepHi reHu. INpu cTBopeHHi 30, sknin cam No cobi TEX NOB’si3aHNA
3 BUNAAKOBICTHO, BUHUKAE HEOOXIAHICTb BiAOOPY Takmx ek3eMnsipiB, ski HABYNM HOBUX
B/1aCTMBOCTEN. [/19 LbOro B reHOM peLmnieHTy BOYyA0BYOTb CneLiasibHi MapKepHi reHu,
AKi fal0Tb MOX/IMBICTb PO3Mi3HATU Ti €K3eMnasapu, Wo O6ynn ycnilwHO MoangikoBaHi.
HaiuacTiwe ue reHy MiKpoopraHiamis, L0 MalTb CTIAKICTb 40 aHTUGIOTYKIB.

MapkepHi reHn goyHKLiOHa/IbHO He MOTPIGHI MoaudlikoBaHOMY OpraHiaMy i BUKO-
PUCTOBYHOTLCS TifIbKM B TEXHIYHUX UiNAX ANsA Bigbopy. ICHye MMOBIPHICTb, WO reH
CTIKOCTi A0 aHTUBIOTKKIB NOTPaNUTb Y HABKO/INLLIHE CEPEeAoBULLIE Ta BK/IOUNTLCA [0
cKnagy BiTbHOXMBYUMX BUAIB. BiH MOXe nepegaTncsa 6akTepisim LLyHKOBO-KULLIKOBOTO
TpakTy TBapuH abo NIOAUHW, a TakoX I'PyHTOBMM GakTepiaM. Lle Moxe CrnpuynHUTK
NOLUMPEHHS IH(PeKUinHMX XBOPO6 Ta 3HauYHI BUTPATM Ha CTBOPEHHSA HOBUX MeAUYHUX
3aco06iB.

FopusoHTa/IbHE NepeHeceHHs reHiB. [opM30HTa/IbHE NMepeHeCceHHs reHiB — Le
nepeMillleHHA TeHETUYHOTO Martepiasly MK K/liTMHaMmu abo reHoMamu, SiKi Hasiexarb
HecnopigHeHUM BuAaM, LWASXOM, BiAMIHHUM Bif 3BMYaliHOI penpoaykuii. Taka 3gart-
HICTb BMKOPUCTOBYETbLCSI B FE€HHIli iHXeHepil Npy NepeHeceHHi HOBUX FeHiB A0 opra-
Hi3MYy peuunieHTa.
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Br3HayeHHA peasibHOCTi Hebe3nekn ropnu3oHTasIbHOIO NepeHoCcy reHiB noTpebye
HOBUX AocnifpkeHb. Hanpuknag, BapTo NnpoaHanisyBatu guHamiky iH(QeKLiiH1X 3axBo-
ptoBaHb Ta NOLLUMPEHHS CTIKOCTI MiKpoopraHiamMiB 40 aHTUOIOTHKIB 3a 0cTaHHI 20 poKiB,
NPOCTEXUTK Ti KOpensuio 3 pisHUMK dpakTopamu, y TOMY YMCI 3 POCTOM BUBISIbHEHHS
30 y poBkinng. ®akTnyHo, GiNbLUIOCTI TPAHCTEHMX POC/VH HagaHO AOCUTb Hebes-
NneyHnx o3Hak. Ha cborofHi CTilikicTb 40 rep6iuungis mawTb 75% [M-KynbTyp, CTild-
KICTb 40 WKIAHWKIB — 17%, a GiNbLUICTb MAapKEePHUX reHiB — CTIKICTb 40 aHTUOIOTMKIB.
MoMpeHHA Taknx O3HaK MOXe MaTu HenepeabadeHi Hacnigky Ans NPUPOAHUX eKo-
CMCTEM Ta CiNIbCbKOro rocnogapcrsa.

Brnaus 2eHemMuU4YHUX MEeXHO/102ili HA HABKO/IUWHE cepeéosuu;e

BrnpoBagKeHHs reHeTUUYHMUX TEXHOSONIN Y CilbCbKe rocnofapcTBo, 30Kpema, 3ep-
HOBMPOBHNLTBO, a HaMBMMKUMM YacoM, i B TBAPUHHULTBO Ta pubHEe rocnoaapcTBso,
NPOMOHYETLCS 5K 3aci6 3HMXEHHSI TUCKY Ha NPUPOAY Ta HaBiTb ii 3aXMCT. AGCOMOTHA
6iNbLWICTb BNPOBaMKEHNX COPTIB TM poc/ivH Mae CTiliKiCTb A0 rep6iunais Ta LWKigHW-
KiB. Lle Ma€e 3MeHLUMTN BUKOPUCTAHHSA BiANOBIAHMX 3aC06iB 3aXMUCTy POCANH. CTIliKIiCTb
[0 rep6iunais o3Havae, Wo ocTaHHi abo He BKYalTbCA 40 MeTabo/i3My POCNHMU,
abo ayxe LWBWUAKO BUBOAATHLCSA, HE BCTUraruM 3anofiftv WKoAW. BMHUKAE nuTaHHSA,
UM He 3a/IMLLIAaKTbCA repbiunan B HeakTUBHIM (PopMi B TKAHMHAX POCAUH, | SIK BOHU
cebe NoBoAsATb B XapyoBuX NaHLUorax. To6To, K1l BNANB MOXe B6yTW Ha TBapuH abo
NIOOVHY, AKi CNOXMBAKOTb Lii POCINHN?

Ha npaktuui, cnigytoum npupogHnm 6ionoriyHnm 3akoHam, 'M cinbcbkorocno-
[apCbKi POC/IMHU CXPeLLYTbCA 3 AUKUMU CMOPIAHEHUMU BUAAMM, LLO MOXE Npu-
3BECTM [0 BUHWKHEHHSA, Hanpuknag, CTinkux Ao repbiumais «cynepbyp’saHis» abo
OTPYMHUX ANs CBOIX NPMPOAHMX BOPOriB riopuais (y Bunagky nepegadi reHa CcTii-
KOro A0 iHcekTounaiB).

FOpV30HTa/IbHE NEPEHECEHHS TEHIB 3arpoXye nepeHocy HasBaHWX reHiB y Hecno-
pigHeHi Buaun, Wwo € we 6inbw HebesneyHnm. LUTy4yHO HagaHi BnactmBocTi 'M cCinb-
CbKOrocnogapcbkux Kynstyp (CTiMKICTb 40 repbiunaiB, KoMax TOLLO0) MOXYTb AecTabi-
ni3ytoye BNaMBaTn Ha NPUPOAHY PiBHOBAry eKosioriyHux cUcTem, i 6e3 Toro nigipsany
iHWUMK BUAAMW JTHOACHKOT AiSNIbHOCTI.

LLinpoko BuKoprCTOBYHOUM M CiNIbCbKOTOCMNOAAaPCHKI KY/IbTYPU, MU BHOCUMO HOBI
HEKOHTPO/1IbOBaHI BN/IMBM YNHHWKIB Ha piBHOBary B npupogi. 15 ymoB YkpaiHu, ae npu-
poAHi ekocucteMu nepebyBatoTb Mg 3HAYHUM aHTPOMOrEeHHUM BIM/IMBOM, 404ABaHHSA
HOBOIO (TEHETUYHOT0) YNHHMKA MOXEe AOKOPIHHO 3MIHUTK, a0 30BCiM AecTabinisyBatu
peyoBi Ta eHepreTUYHi 3B’A3kM B ekocuctemMi. BueHumn gosefeHo, WO 419 AeCATU
ri6puaHnx NiHii Bt- KyKypyAsn, MogudikoBaHux reHomom TokcuHy CrylAb BusiBneHo
HaKoMMYeHHA NirHiHy Bifg, niBTOpa A0 ABOPa30BOro PiBHA BiHOCHO HOpMU. Lle 3ymo-
BM10 3MEHLLEHHS IHTEHCMBHOCTI 6iogerpaaadii pOC/IMHHUX PELLTOK Bt-KyKypya3n r'pyH-
TOBUMM MiKpOOpraHiamamMu i CyTTEBO 3HWXKYBa/10 3arasibHy MeTabosivyHy akTUBHICTb
r'pyHTY. HK 3 TpaHCreHHNX PoC/vH iHOAI MOXe He po3Knagatuca B I'pyHTI | 3anuwa-
TCA cTabifibHOW Bif, AeKifibka rogvH A0 AeKinibka pokKiB, WO MOXe Mpu3BogUTU [0
HEKOHTPO/IbOBAHOIO MOLUMPEHHST YYXKOPIAHWX TFeHiB, YTBOPEHHS HOBUX BipY/IEHTHUX
LUTamiB BipycCiB, 3MEHLLUEHHS 6iOPi3HOMAHITTA arpoLEeHO3IB.
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CTBOpIOKOYN Ta IHTPOAYKYHOUM Yy NPUPOAY FEHETUYHO MOAUIKOBaHI OpraHisamu,
MW MOYMHAEMO BMNMBATU Ha €BOMIOLUINHMIA Npouec, MOPYLLIYEMO reHeTUYHI 6ap’epu
MDK TaKCOHOMIYHUMM TpynamMu, NoYMHalumM 3 pPoAiB i 3akiHuytouM HaBiTb LapcTBaMu
(Hanpuknag, y Bunagky nepecajiku pocnvmHam reHis ccasuiB). MNoTtpanveLun y npupoaHi
ymoBu, N30 MOXYTb LOKOPIHHO 3MIHUTU BUMNSAL iCHYIOUMX EKOCUCTEM Ta CIPUUUHUTY
3HUKHEHHS AEesSKUX BUAIB TBAPWUH Ta POC/IVH .

OpHieo 3 ekonoriyHnx Hebesnek HEeKOHTPO/IbOBaHOIo 3abpyAHEHHS HaBKO-
NMLWHBLOTO CepefoBuLLa € MOLWMPEHHNA reHiB BOYJOBaHUX B reHOM MiKpOOpraHi3-
MiB. MNMepegayvy reHeTUYHOI iHopmadii Big FM-mikpoopraHiamie 4o micuesux (abo-
pUreHHnx) WTamiB MiKpOOpraHiaMiB MOXHa po3rnagatu sik CYyTTEBUIA €KONOTiYHnIA
BMNJ/INB, OCKI/TbKM Lie MOX€e 3MIHUTK reHEeTUYHE PI3HOMAaHITTA A4aHOoil rpynun opraHiamis.
3 iHWOro 60Ky, 3MiHW TEHETUYHOro PI3HOMAaHITTA MOXYTb MPU3BECTU A0 Henepeps-
b6auyBasibHMX 3MiH Y MOPdI00riT MIKpOOpPraHiamMiB Ta iX 0COO/IMBOCTAX B3aeMOSi
3 iHWKMW KOMMOHEHTaMX AaHOT eKOCUCTEMM, L0 3YyMOBUTb HEraTUBHWUIA BMNIMB Ha
HaBKOJIMLLUHE CepefioBULLE.

Pi3Hi nopyweHHs1 300pos’s 8 pe3sysibmami nosisu y F'MO Hosux, He3ar/1aHo-
BaHUX GisIKiB a60 MOKCUYHUX O/151 IOOUHU MPOOyKmMis Mmemaobosiamy

ICHYIOTb MEPEKOHNNBI A0OKa3M MOPYLUEHHSA CTabiNIbHOCTI reHoMy npu BOYAO0BY-
BaHHI B HbOIO 4y)XOpiAHOro reHa. Lle moxe cnyryBatyv NpPUUYMHOK 3MiHM XIMIYHOrO
cknagy MO | BUHUKHEHHSI HeCnoAiBaHuX, Y TOMY YMCAi TOKCUYHUX BNacTUBOCTEN Npo-
AyKTy. Hanpvknag, os1a BMpo6HuUTBa Xxapyosoi Aob6asku TpuntodaHy B CLUA B KiHLUi
80-x pokiB XX cToniTta 6yna ctBopeHa M-6akTepis. OgHak pasoM 3i 3BMYaHUM
TpunTohaHoM, 3a He3'AcoBaHMX A0 KiHUA NPUYMH, BOHA CTana BUPOOIATU eTUMeH-
Gic-TpunTtodpaH. Y pe3ynbraTi BXUBaHHS L€l XxapyoBoi obaBku 3axBopino 5000 ocib,
3 HUx 37 nomepno, 1500 ctanu iHBanigamu.

lMosiea cmitikocmi namoz2eHHOoI MiKpoghiopu /IF0OUHU 00 aHMUGIoOMuUKis

Mpw oTpmaHHi TMO A0 UbOro Yacy BUKOPUCTOBYKOTb MapKepHi reHn CTINKOCTI A0
aHTUGIOTKMKIB, SIKi MOXYTb NEPeENnTN B MIKPOh/10py KMLIEYHUKA, WO Oyn0 nokasaHo Yy
BiANOBIAHMX €KCNepUMEHTaX, a Lie TakoX MOXe MPU3BECTU 40 MeAMNYHUX Npobnem —
HEMOXX/IMBOCTI BUJ/TIKOBYBaHHA 6aratbox 3aXBOPHOBaHb.

3 rpygHsa 2004 p. y €C 3a60poHeH0 npogax MMO 3 BUKOPUCTaHHAM FeHiB, CTIilKNX
[0 aHTMOBIoTHKIB. BCECBITHA opraHisaLis 0XOpoHM 340POB'A pekoMeHAy€e BUPOOHNKaM
YyTPUMaTUCA Bif, BUKOPUCTAHHA LMX TEHIB, NPOTe Kopnopadil Bif, HAX MOBHICTIO HE BiJ-
MoBuncA. Pusuk Taknx TMO, sik HaronowyeTbCsi B OKCopAcbKoMy Bennkomy eHum-
KnoneaMyHoMy A0BIAHWKY, AOCUTb BENMKUI | «40BOANTLCS BU3HATHU, LLLO FeHHA iHXeHe-
pisi HE HaCTINbKK 6e3neyHa, SK Ue MOXe 34aTUCS Ha NepLUnii Nnornsg».

3a paHumMu gocnigxeHb 6pUTAHCBKUX YYEHUX B paMKax AepXXaBHOro NpoekTy
«OuiHKa p13KKy, NOB'A3aHOro 3 BMKOpUCTaHHAM TMO B npoaykTax xapyyBaHHA ON1A
NOAVHN», onpuatlogHeHnx y 2002 p., TpaHCreHn matoTb B/1aCTMBICTb 3aTpuMyBaTUCA
B OpraHi3mi fIl0ANHN | B pe3ysibTaTi Tak 3BaHOr0 «rOPU30HTas/IbHOro nepeHocys» BOy-
[OBYyBaTUCS B TEHETUYHWA anapaT MIKPOOPraHiamiB KuweyHuka NanHn. Pariwe
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noAibHa MOXMBICTb 3anepedyBanacs. ToMy [0A4aTKOBO HEOOXiAHO e BMBYATH Taki
NUTaHHSA:

- 3[aTHICTb FEHETUYHO MOAMAIIKOBaHUX MiKpoopraHismis (FMM) 3acensitv Kuiueu-
HWUK JTIOAMHN Ta TBapUHMU;

- 3paTHiCTb TMM BUKNUKATX 3aXBOPHOBAHHSA B NIIOAVHW Ta POCINHY;
- 3gaTHicTb TMM nepefaBaTy rEeHN iHLWMM KULWKOBUM Ta IPYHTOBUM GakTepisaMm.

Mpobnemn 3abe3neyeHHs HaeXHOro 3axucty Bif HeratvBHoro snausy MO,
a TakoX iX TPaHCKOPAOHHOIO MepeMileHHs, CTa/ih MNPUYMHO  PO3PO6/IEHHS
KapTaxeHCcbKOro npoTokosy npo 6io6e3neky B pamkax KOHBEHLT 3 GiOpi3HOMaHITTS.

KapmaxeHcbKuli npomokosi, HopMmamusHi ma op2aHisayiliHi ocHoBuU 3a6e3-
rneyeHHs1 6e3rneKu Xummsi — Xusux 3MiHeHUx opaaHiamis (X30).

29 ciyHsa 2000 p. y MoHpeani (KaHaga) 130 kpaiH nignucanuv MNpoTokon 3 6ionoriy-
HOI 6e3nekn K foAaTok A0 KoHBeHLiT Npo 6i0/10rivyHy pi3HOMaHITHICTbL. MeTol Lboro
nepworo Mpotokony o KBP 6yno CTBOPeHHS nepedymMoB AnA 6e3neyHoro mikaep-
)X@BHOr0 TPaHCNOPTYBaHHA, 00PO6/IEHHA Ta BUKOPUCTAHHS XUBUX MOAUIKOBAHUX
opraHniamie (P)KMO), TO6TO ogepxXaHuUx 3acob6ammn reHHoT iHXeHepii POC/nH, TBapWH i
MiKPOOpPraHi3miB.

KapTaxeHcbkunii npoTokon npo 6io6e3neky Ao KoHseHuii OOH npo 6ionoriyHe pis-
HOMaHITTSl € NepWNUM MDKHAPOAHUM AOKYMEHTOM SIKMIA peryntoe BifAHOCUHWN MiX Kpai-
Hamu y cdoepi NMOBOMKEHHA 3 TEHETUYHO MoAuddikoBaHUMK opraHismamu (TMO), npu
LbOMYy KOHCTaTyHuU MOX/IMBICTb BigMOBU Bif, BuUkopuctaHia MO 3 ix Buporig-
HUM HeraTUBHUM BMNJINBOM Ha AOBKINNA Ta 340POB'A NTIOAVUHMN.

MpoTokoN po3p06sABCA NPOTArOM YOTUPLOX POKIB CneLiasibHOK Po60oY0I0 rPynoro
MiXXHapPOAHNX eKCnepTiB, 30Kpema i yKpaiHCbKKX, | 6yB 3aTBepKeHuin Ha lMepLuili ekc-
TpaopauHapHin KoHdepeHLii ctopiH KoHBeHUji npo 6iopisHOMaHITTa (M. MoHpeasb,
KaHapga) y ciuHi 2002 p. Ans po3pobaeHHsA MexaHi3MiB A0ro imniemenTadjii 6yB cTBope-
HUIA Mixgep)xaBHui KOMITET No KapTaxeHCbKOMY MpoToKoy npo 6io6e3neky (MKKIT).
MpeacTaBHMK YKpaiHM TakoX yBIlWOB A0 cknaay Bopo MKKI.

11 BepecHs 2003 poky MNpoTokon HabyB YMHHOCTI NiCAS TOrO, K AOro paTudiky-
Bann noHag 50 kpaiH cBiTy. Y notomy 2004 p. y Kyana-flymnyp, (Manaiisisi) Bigoynacs
MepLua KoHgepeHLia cTopiH MpoTokony.

YkpaiHa npuegHanacsa no KapraxeHcbkoro npotokony 12.09.2002 p. KaptaxeHcbkuii
NPoToKO/ A03BoNse imnopt XXMO (kmBi MoauddikoBaHi opraHiamMu) 3a yMOBM fOBe-
OEHHS TX 6e3neyHocTi. Y CT. 16 N. 4 3a3HA4Ya€eThCs, L0 A0 noyaTtky 3anjiaHoBaHOro




BMKopucTaHHA XKMO mMae npoiiTn AocTaTHIl nepiof CnocTepeXeHHs, SKu1id BignoBigas
61 NOro XMUTTEBOMY LMKy ab0 TPMBaUTIOCTI NPOLECyY BiATBOPEHHS.

MpoTokon He BUMarae i3015LUiT ToBapiB, siKi MOXYTb MICTUTK XKMO.

MNpoTOoKON He HanonsArae Ha AOTPUMaHHI nepefbadveHol HUM Npoueaypu nonepe-
[HbOTO MOro[KyBaHHA iHopmaLii y BMNnagkax, SKLWO BOHA ICTOTHO NOpyLuyBaTnMe
nepebir ToproBeNbHUX onepain abo cTtaBuTMMeE Nif 3arpo3y 3abesneyeHHs npasa
[OCTyny [0 NPOAYKTIB XapyyBaHHSA 6e3nigcTaBHOro NO3UTUBHOTO BMJIMBY Ha HaBKO-
NVILLIHE cepefoBuLLe.

lMpoTOKON He BUMarae creLiasibHoro MapkyBaHHS MPOAYKTIB CNOXMBAHHSA, LLO MiC-
TATb TMO. NPOTOKO/T 06MEXYETHLCA NULLE NMUTAHHAMU OOTPUMAHHSA LNMICHOCTI XUBUX
eKoCUCTEM, SKi MOXYTb nopyLysartucsa XXMO.

Ha xasb, 3a Takoro cnocoby gosefeHHs 6e3neyHocTi XK30 He BpaxoByETbCSA Chne-
unpika NOTEHLiIHUX PU3NKIB Bif BUBINIbHEHHS 1X Y AOBKINA, HE BU3HAYAKTLCA i1 He
OLLiHIOIOTHCS IMOBIPHOCTI MOX/TMBUX HEFATUBHUX BigdaneHnx Hacnigkis.

Ha n'atin Hapagi KoHdgepeHuii CTopiH, sika BucTtynae sk Hapaga CtopiH
KapTaxeHcbKOro npotokony npo 6io6esneky [0 KoOHBeHUiT npo 6iopi3HOMaHITTS
(11-15 xoBTHA 2010 poky, M. Haros, #AnoHis), 6yno npuiiHATO Haroicbko-Kyana-
Jlymnypcbknii  4OAaTKOBUIA MPOTOKO/T NPO  BiAMNOBiAANbHICTL | BiglWKoAyBaHHA A0
KapTaxeHCbKOro npoTokosy npo 6iobesneky.

Bio6e3neka 3acmocysaHHs1 TMO 8 kpaiHax €EC

KpaiHm €C marlTb SIK PO3BUHEHY CUCTEMY HAYKOBUX OOC/iIKEHb Yy ranysi 6io-
6e3nekn i aHanizy nepcrnekTnB Po3BUTKY GIOTEXHOSOTII, TaK i 4OCUTL BigperynboBaHy
HaLjioHas/lbHY NpaBoBy 6a3y LWoA0 3acTocyBaHHA TMO.

Ha pvHky B €EC MOXyTb 6yTU po3miLleHi Tinbkn 3apeectposadi TMO. MNpoueaypa
peecTpauii € Ay>e CK1afHO Ta BUMarae yyacTi BCiX KpaiH-uneHis €C, OCKiNIbk1 B pasi
T 3aBepweHHs TMO Moxe 6yTU pO3MILLLEEHMM Ha BCiX 28 HalioHa/IbHUX pPUHKax KpaiH-
yneHiB €C npotsarom 10 pokis.

OCHOBHI HOpMaTUBHI AOKYMEHTU B nNoBomkeHHi 3 TMO B €C:

1. AupexTuBa 2001/18/€C E€sponelicbkoro MapnameHTy i Pagu Big 12 6epesHs
2001 poky Npo BMBINIbHEHHA B HABKOJIMLIHE CepefoBuLLe TeHETUYHO MOAMAIKOBAHNX
opraHi3miB Ta nNpo ckacysaHHA Aupektuen Paau 90/220/€EC.

OCHOBHO MeToK [MpekTnBM € 3abe3neyeHHs 6ibloi ePeKTUBHOCTI Ta Npo30-
POCTi NOPAAKY HaZaHHA NOrOMKEHHS LWOAO BUBINIbHEHHA B HABKO/INLLHE CepefoBuLLe
Ta PO3MILLEHHA HA PUHKY TeHEeTUYHO MoaudiikoBaHuX opraHi3mis (FTMO), obmexeHHs
TepMiHy il TaKoro Norof)KeHHsA A0 AECATU POKIB (3 MOX/IMBICTIO MPOAOBXEHHSA) Ta
3anpoBapKeHHS 060B’'I3KOBOr0 MOHITOPUHTY NicNs po3mieHHs TMO Ha puHKy.

[VpekTMBa TakoX BU3HaA4yae 3arajibHy METOLOJION0 OLUHKA Ha iHAMBIAYyasbHIi
OCHOBI PU3KKIB [/19 HABKO/IMLLIHLOIO CepefoBuLLa, NOB’'A3aHUX 3 BUBINIbHEHHAM TMO
(MpUHUMNK, LLO CTOCYKOTLCH OLIHKM €KOMOriYHMX PU3KMKIB, BUKNageHi B Jdoaatky Il go
[AnpekTneun), cninbHi Uini MoHiTopuHry MO nicns X BUBI/IbHEHHA B HaBKOJIULLHE
cepenoBuLe abo PO3MILLEHHS Ha PUHKY, & TAKOX MeXaHi3M, L0 A03BOJISE 3MiHIOBATH,
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3YNUHATK abo NPUNUHATK BUBIZIbHEHHA TMO npu nosisi HOBOI IHChopMaL,iT Woa0 pu3su-
KiB TAKOr0 BUBINIbHEHHS.

KoHcynbTauii 3 rpoMaichbkicTio Ta mapkyBaHHA TMO € 060B’A3KOBMMM BiZNOBiAHO
[0 HOBOI MpekTnen. Cuctema obMmiHy iHpopmali€to, sika MiCTUTbCA B NOBIAOMIEHHSX,
cTBOpeHa BignoBigHo Ao Aupektnen 90/220/€C, 36epiracTbcs. Komicisa 3060B’s13aHa
NPOBOANTU KOHCYNbTaLil 3 KOMNETEHTHUMU HAyKOBUMMW KOMICIAMW 3 Byb-AKMUX NUTaHb,
AKi MOXYTb BI/IMHYTM Ha 3[40POB’A Haces/ileHHA Ta/abo CTaH HaBKOULLHLOIO Cepes-
oBMWa. BoHa TakoX MOXe 3BEpPHYTUCS A0 €TMYHMX KOMITETIB. AnpekTuBa BuMarae
3abe3neyvyeHHs CTBOPEHHS PETICTPIB 3 METO 3anucy iHpopmauil Npo reHeTUYHi MoAu-
oikauii 'MO Ta posTtallyBaHHsA TMO.

2. AupektuBa 2009/41/€C Eponeiicbkoro MapnameHTy i Paau Big 6 TpaBHSA
2009 poKy MpPO BUKOPUCTAHHS TEHETMUYHO MOANMIKOBAHUX MIKPOOPraHiaMiB y 3aMKHe-
Hili cuctemMi nepenbdavae CriNbHi 3ax0an LOAO0 BUKOPUCTAHHS FTEHETUYHO MoAUdiKo-
BaHMX MikpoopraHiamis (FTMM) y 3aMKHeHIli cucTemi, cnpsiMoBaHi Ha 3abe3nevyeHHs
3aXUCTY 340POB’SA HACE/IEHHS Ta HABKO/IMLLIHBLOTO cepefoBuLa.

3. PernameHnTt (EC) Ne 1946/2003 Big 15 nunHa 2003 poky €BpPONEncbKOro
MapnameHTy i PaguM nNpo TpPaHCKOPAOHHI MepeBEe3eHHsI TEHETUYHO MOAMJIIKOBaHMX
OpraHi3miB 3a BUHATKOM YMUCHOTO nepeMillleHHsA B paMkax CnisToBapucTBa perysioe
nepemitieHHs TMO Mk €C Ta iHWMMK KpaTHamu.

4. PernameHT (EC) Ne 1830/2003 €Esponeiicbkoro MapnameHty i Pagu Big
22 BepecHs 2003 pOKy CTOCOBHO BIfICTEXEHHS Ta MapKyBaHHA reHeTUYHO MOANMIKO-
BaHMX OpraHiaMiB Ta BiACTEXEHHS MPOAYKTIB XapyyBaHHS i KOPMIB, BUPOONIEHNX 3 reHe-
TUYHO MOANIKOBAHKX OpPraHi3MiB, Ta MPO BHECEHHSA 3MiH i JOMOBHEHb A0 [MpPeKTnBM
2001/18/€C.

3 1 yepBHA 2004 poKy 3anpoBa[)keHO HOBI NpasBwia MapKyBaHHA B KpaiHax
€poneicbkoro Coto3dy. MapKyBaHHIO Ma€ Nignsratv BCA xapyoBa NpoayKuis 3 BMic-
ToM 'MO noHapg, 0,9%, a TakoX Xap4oBa NpoAaykKuid, Lo oTpumana 3 F'MP, ane He Mic-
T"Tb 6inka i AHK.

Bio6e3neka 3acmocysaHHsA TMO 8 YkpaiHi

YKpaiHa nepebyBa€e B LEHTPi yBarn npoBigHUX GIOTEXHOMOrMNYHMX KOMMNAaHI, siKi
3aLikas/ieHi y NpocyBaHHi CBOET MPOAYKLT Ha TT puHOK. [le-tope B YKpaiHi He 3apeecTpo-
BaHO XoAHOT TM-kynbTypu, asie ge-gakTo LWOpPOoKY HUMMK, 3rifHO 3 OLiHKamu ekcnep-
TiB, 3aciBal0TbCs TUCAYI rekTapis nonis. OilinHoT iHbopMmaLii Npo piBeHb NOLNPEHHS
MO B YkpaiHi, Ha Xasb, HeMae. Lle € HacnigkoM HeOCKOHas10T CUCTEMN AEPXKABHOIO
KOHTPO/It0 Ta BIACYTHOCTI e(heKTMBHUX NMOMbOBUX Harnagosux nporpam. Y 2010 poui B
YKpaiHi 6yno BupouleHo 0,8 MH TOHH coi, 11,4 M/IH TOHH KyKYpya3su Ta 2,9 M/IH TOHH
pinaky. HUacTtka €C B iMNOpTi yKpaiHCbKOI coi cTaHoBMNa 15,5 %, Kykypyasum — noHap,
50%, a pinaky — noHag 90%. Lie cBigunTb npo Te, Wo pMHOK EC € HaA3BUYaNHO BaX-
nBUM ANsA YkpaiHu. Ekcnepty nporHosytotb, wo €C y mainbyTHboMy Oyae OAHUM 3
TO/TOBHUX PUHKIB A/151 YKPATHCBKOI CiNIbroCnnpoAyKLii Ta NPOoAYKLiT Xap4oBOi NPOMUCO-
BOCTi. TOMY HauiOHa/IbHUM BUPOGHMKaM HEOOXiAHO 3abe3neynTu BignoBigHICTb CBOEI
npoayKuii BUMOraM €BpOMeiCbKMM HOPMAaTMBHUX akTiB woao MMMO. IHakwe MoXnu-
BOCTI 3pOCTaHHsi eKcrnopTy Ao €C 6yayTb 0OMEXEHUMMU.
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OCHOBHi HOpMamugHi 00KyMeHmMU 8 NosooXeHHi 3 TMO 8 YKpaiHi

OKpemi acnekTn yKpaiHCbKOT perysiaTopHoi cuctemu wogo MO Bxe BignosigarTb
BuMoram €C, 3okpema:

1. YkpaiHa 3a 3akoHoM Bif 29.11.1994 p. Ne 257/94 partudpikyBana KoHBeHLit0
OOH npo 0XopoHY 6i0A0rYHOro PiI3HOMAHITTS.

2.Y 2002 p. YkpaiHa npuegHanacs Ao KaptaxeHCbKoro npoTokosy (3akoH YKpaiHu
Big 12.09.02 p. Ne 152 — IV) i yum 3acBigumna CBOK NO3WLIH LLOAO NiATPUMKM HeooXia-
HOCTi BXWTW CKOOPAMHOBAHMX 3axofiB A1 3abe3nevyeHHsi Ha/IeXHOro pPiBHS 3axuUcTy
B rasly3i 6e3ne4yHoro nepefaHHs, obiry, 06pobneHHs, TPaHCKOPAOHHUX NepeMileHb
i BUKOopuctaHHa MO, oTpyMaHi BHaCNifoK 3aCTOCYyBaHHA CyYacHUX GIOTEXHONOTrIN i
MOXYTb HEFATUBHO BM/IMBATK Ha 30EPEXEHHS Ta HEBUCHAXK/IMBE BUKOPUCTAHHSA Giopis-
HOMAaHITHOCTI, 3 ypaxyBaHHAM BMCOKMX PU3NKIB A5 300POB’S /oanHK (JogaTok Ne 1).
Ane NOBHOLHHE BUKOHaHHA YKpaiHOK MiXHapoAHWX 3060B’A3aHb 3a KapTaxeHCbKum
NPOTOKO/I0M Mpo 6io6e3neky noTpebyBasio KOHLENTYa/IbHOro OKpecsieHHs 3acag, Aep-
XaBHOI nonitnkn y cgoepi 6iobesnekn MO, a TakoX BMU3HAYEHHS [OBrOCTPOKOBUX
MexaHi3MmiB Ti peasizadji.

31 TpaBHa 2007 poky 6yB NpuiiHATMIA 3akoH YKpaiHn Ne 1103-Y «[po gepxaBHy
cucteMy 6io6e3nekn npu CTBOPEHHI, BUMPOOYBaHHI, TPAHCMOPTYBaHHI Ta BUKOPUC-
TaHHi TeHETUYHO MOoANMIKOBAHMX OpraHi3aMiB». BiH perynte BigHOCKMHM MiX opraHamm
BMKOHaBYOI B/1aZuv, BUpOOHUKamK, npogasusMu (noctavyasibHUKaMu), po3pobHUKamu,
JocnigHuKaMn, HaykKoBLSAMW Ta CroXuBavyaMy reHeTUYHO MOoAMpiKkoBaHMUX OpraHis-
MiB Ta NPOAYKLii, BUPOONEHOI 3a TEXHOMNOTIAMM, LWO nepenbdayaroTb iX po3pob/ieHHs,
CTBOPEHHS, BUNPOOYBaHHSA, AOCNIAKEHHS, TPAHCNOPTYBAHHS, IMNOPT, EKCNOpPT, PO3Mi-
LLIEHHA Ha PUHKY, BUBINIbHEHHS B HABKO/INLLHE CepeoBULLE Ta BUKOPUCTaHHSA B YKpaiHi
i3 3a6e3neyeHHs M 6i0N10riYHOT | reHETUYHOT 6e3nekun.

Lle nepLunii 3aKoHOAABYUIA aKT YKpaiHW, SIKMil NOBUHEH BYyB 3a6e3nedYnTn CUcTem-
HUIA Niaxig woao noBomkeHHA 3 TMO. Ane BHeCeHWl i NPUIAHATUIA NOCMIXOM, 3aKOH
BMILLOB AOCTaTHLO 3araJibHUM, | TOMY 6araTo NuTaHb, ki NOTpebyBasn perynioBaHHS,
3anMwmnnncs nosa HUM. Kpim Toro, genyratu npoirHopyBasiM moro o60B’si3KOBe rpo-
MaCbke 06roBopeHHs, nepenbaveHe crarTelo 23 KapTaxeHCbKOro npoTokony, Ae
naeTbca NPo iHpopMyBaHHA rPOMaACLKOCTI Ta i y4acTb Y NUTaHHSAX, LLO CTOCYHOThCS
BuKopucTaHHsa TMO. Y 2007-2009 pokax Iioro peanisauis Ypsiaom YKpaiHu He 3a6e3-
neyyBasiacsi, TOMy O YMHHI HOPMAaTUBHO-NPaBOBI akTK KabiHeTy MiHIiCTpiB YKpaiHu
He BiANOBiAa/IM LbOMY 3akOHY, a TakoX He Oynu nepernsHyTi Ta He CKacoBaHi HOp-
MaTUBHO-NPAaBOBI akTU MiHICTEPCTB Ta IHWKUX LEHTpasIbHUX OpraHie, WO cynepeyarb
LbOMY 3aKOHY.

K Hacnifok, B YKpaiHi Ha CbOroHi BiACYTHIN AiEBUI fepXXaBHUI KOHTPOb 3a BBe-
3€HHAM IHO3eMHVMMM KOMMaHIAMX BIaCHUX COPTIB POC/IUH, Y TOMY YUC/li T€HETUYHO
MOANAIKOBaHMX, L0 MPU3BENO A0 3HAYHUX MacLuTabiB iX HecaHKLiOHOBaHOro pos3rno-
BCHOKEHHS | BUKOPUCTaHHS B YKpaiHi. FfeHeTn4Ho moamhikoBaHi copTy 6e3nepeLLkoHo
3aBO/104iBa/IN BE/IMKOK YACTKOK arpapHoOro puHKYy Ykpaiuu, Wwo CNpuyvHWUIO 3arposy
MOCTYMOBOT BTPaTV NPOAOBO/ILYOT, & TaKOX BI0/I0NYHOT Ta reHETUYHOT 6e3MneKkn KpaiHu.

MigrotoBka A0 nignucaHHA Yroan npo acouiauito YkpaiHm 3 €C (EU Ukraine
Association Agreement) 3ailicHoBanacsa i y nonepeHi poku, 0CO6/MBO OCTaHHIM
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yacoM akTuBidyBasiacA ajanTtaLis eKosloriyHoro 3akoHogascTBa €C B YkpaiHi. Tak,
19 ciuHg 2010 poky 6yno NpuinHATO 3akoH YKpaiHn «po BHECEHHSI 3MiH 4O 3aKOHY
Ykpaium «lMpo gepxaBHy cucTemy 6i06e3nekn npy CTBOPEHHI, BUNPOOYBaHHI, TpaH-
CMOPTYBaHHI Ta BUKOPWUCTAHHI FEHETUYHO MOoaupiKoBaHMX opraHiamie» Ne 1804-VI.
(BimomocTi BepxosHoi Pagu Ykpainu (BBP), 2007, N 35, cT. 484 ) {I3 3miHamu, BHece-
HUMUM 3rigHo i3 3akoHamu N 1804-VI (1804-17) Big 19.01.2010, BBP, 2010, N 9, cT. 90
N 4441-VI (4441-17) Big 23.02.2012, BBP, 2012, N 42, cT. 529 N 5456-VI (5456-17) Big
16.10.2012. 3miHM Habpanm YMHHOCTI 3 18.11.2012 p.

PeryntoBaHHI0 3aKOHY Npo 6io6e3neKky YKpaiHu NignsaratoTb:

1) reHeTUYHO-IHXeHepHa AiANbHICTb, WO 34IACHIOETLCA Y 3aMKHEHIN cucTeMmi;

2) reHeTUYHO-IHXEeHepHa AiANbHICTb, WO 34IACHIOETLCA Y BIAKPUTIN cucTeMi;

3) gepxaBHa peecTpaduisa TMO Ta npoayKuii, BUpOONEHOT 3 TX BUKOPUCTAHHAM;

4) BBefeHHsA B 06ir TMO Ta npoaykuii, BUPO61eHOI 3 TX BUKOPUCTAHHAM; eKCMopT,
iMnopT Ta TpaH3nt ’MO.

3abesneyvyeHHs BUKOHaHHA 3akoHy YKpaiHu «[I1po aepxaBHYy CUCTEMY FEHETUYHO
MOAMIKOBAHUX OpraHi3miB» NoKMaZfeHo Ha LeHTpasibHIi opraHn BUKOHaBYOI Braau
y MeXax MOBHOBaXeHb i B MOpsiaKy, nepeadavyeHoOMy 3aKOHOAABCTBOM YKpaiHu,
30KkpemMa Ha:

KaGiHeT MiHicTpiB YKpaiHu (cT. 7). Bignosigae 3a po3pobky HOpMaTtuBHO-NpaBo-
BMX akTiB Ha BUKOHaHHSA 3akoHy Npo 6iobesneky, a came:

- 3abe3neyye AepxaBHe perynoBaHHsA | KOHTPONb y cdpepi NoBoaKeHHA 3 TMO Ta
reHeTUYHO-IHXEHEPHOT AisANIbHOCTI;

- 3aTBepKyE NOPSAAOK AepXaBHOT peecTpauiil TMO Ta npoaykuii, oTpMaHoi 3 ix
BUKOPUCTaHHSAM;

- 3aTBEPOKYE NOpAL0oK BBe3eHHSA TMO mKepes xapyoBux NpOoAyKTiB, KOPMIB i xap-
YOBMX NPOAYKTIB Ta KOPMIB, BUPO6GAEHNX i3 TMO;

- 3aTBEPAKYE NOPALOK HaaHHS [,03BO/Y Ha TpaH3uTHe nepemiweHHA TMO yepes
TepUTOPID YKpaiHu;

- 3aTBEPKYE NOPALOK NiLeH3YBaHHA reHeTUYHO-IHXEHEePHOI AiANbHOCTI Y 3aMKHe-
Hiil Ta BIAKPUTI cucTEMaX;

- 3aTBEPAKYE NOPSALOK NPOBEAEHHS AepxaBHol anpobauii (BunpobosysaHb) TMO
Y BIAKPUTI CUCTEMI Ta OTPUMAHHSA L03BOJTY Ha X NPOBEAEHHS;

- 3aTBEPAKYE KpUTepii 6e3nekn NoBomKeHHS 3 TMO y 3aMKHEHIn CUCTEMI.

MiHicTepCcTBO OCBITU Ta HAYKWN — LLIEHTPasIbHWIA OpraH BUKOHaBYOI BNaau 3 nuTaHb
OCBITU i Hayku (CT. 8):

- 3abe3nevye pPoO3BUTOK HAYKOBOIO i HAYKOBO-TEXHIYHOIO NOTEHLiany B rasysi reHe-
TUYHO-IHXXEeHEepPHOT Aisi/IbHOCTI;

- po3pobnise KpuTepii 6e3nekn NoBomKeHHSA 3 TMO Ta reHeTUyHO IHXEeHepHOT
[AIANBbHOCTI Y 3aMKHEHUX cucTeMax;

- po3po6/ifie Ta BAOCKOHA/THOE CUCTEMY KOHTPOIO 3a AOTPMMaHHAM npasun 6es-
MeKn reHeTUYHO-IHXEHEePHOI Ai/IbHOCTI;

- 3[INCHIOE NiLEH3YBaHHA rEHETUYHO-IHXEHEPHOI AisiSIbHOCTI B 3aMKHEHUX CUCTE-
Max (Hanpuknag, nabopatopii);




- Hagae [03BONN HA BBE3EHHSI He3apeecTpoBaHux MO, SKLO BOHM BUKOPUCTO-
BYHOTbCSA BMK/IKOYHO A1 HAYKOBO-AOC/IAHMX LINEN, a TaKoX 3 METOH X AepXXaBHUX
BMNPOOYyBaHb.

MiHicTepcTBO eKoNnorii Ta NPMPOAHUX pecypciB YKpaiHU — LeHTPasIbHWIA opraH
BMKOHaBYOI BNaju 3 NUTaHb eKOJIOriT Ta NPUPOLAHUX pecypcis (CT. 9):

- peanisye aepxasHy MOMITUKY Y cdiepi OXOPOHW HAaBKOMLLIHLOIO NPUPOLHOro
cepefosuLa:

- 30JiICHIOE AepXXaBHY eKosoriyHy ekcneptnsy MO, npusHavyeHux Ans BUKOPUC-
TaHHSA Y BIAKPUTIA CUCTEMI — PO3P0O6NISIE KPUTEPIT OLIHKA PU3MKY NOTEHLIAHOIO BN/MBY
MO Ha HaBKOMULUHE NPUPOLHE CEPELOBULLE;

- 30JiICHIOE AepXXaBHY peecTpaLito 3acobiB 3aXMCTy POCNUH, OTPUMAHMUX 3 BUKO-
puctaHHam TMO;

- 3AIACHIOE AepXaBHWI HArNs i KOHTPO/b 3a AOTPUMAHHSAM 3ax0AiB 6i0s10rivHOT
Ta reHeTUYHOI 6e3neku LLoA0 6ioNoriYyHNX 06’EKTIB NPUPOAHOr0 cepeaoBuLa nNpu CTBO-
PEHHI, AOCNIAXEHHI Ta NPAaKTUYHOMY BMKOpUCTaHHI TMO y BigKpuTiii cuctemi;

- HaZ,a€e [,03B0O/IM Ha BUBINIbHEHHA TMO y BiAKpPUTIA cucTemi.

MiHiCTEPCTBO OXOPOHU 3A0pPOB’A 3abe3nevye (HOpMyBaHHA AepXaBHOI Mosii-
TUKN y cdoepi OXOPOHM 300POB's . LieHTpanibHWiA opraH BUKOHaBYOI Bfagu, LO:

- 3abe3neyvye popMyBaHHSI AEpPXaBHOI MOAITUKN Yy cdiepi OXOPOHM 3[00POB'S Ha
OCHOBI HayKOBMX NPUHLNNIB Ta MiXXHAPOAHOro A0CBIAyY:

- po3po6se KpUTEPIi OLHKN PU3NKY NOTEHLINHOrO BNAMBY Ha 340POB'S SIOANHN
MO Ta npoaykuii, oTpuMaHoi 3 BUKOpUCTaHHAM MO, y TOMY 4uCAi XapyoBUX
NpoAyKTiB;

- 3aTBEpPKYE Nepenik xap4yoBMX NPOAYKTIB, WOAO AKUX 34IACHIOETLCA KOHTPO/Ib
BmicTy 'MO Ta nepenik BignoBiAHNX MeToauK AeTekuil Ta iaeHTudpikauii 'MO.

MiHicTepCTBO arpapHoOl NOMIITUKM Ta NPOAO0BONILCTBA YKPAiHU — LeHTpaslb-
HWIA opraH BUKOHaBYOI BNaau 3 nutaHb arpapHoi nonitukm (ct. 11) 3abesnevye aep-
XaBHY anpobalilo Ta AepXxaBHY peecTpalito CTBOPeHMX Ha ocHoBi TMO copriB
CiNlbCbKOrocnofapcbKmnx POCANH, NOPiA TBAPUH, MIKPOBIONONYHNX | BETEPUHAPHUX
npenapartis.

LleHTpanbHWiA opraH BUKOHABYOI BNaau, WO peanisye gepxaBHy NOMiTuKy y cdepi
6€e3MneyYHOCTi Xap4yoBUX MPOAYKTIB:

- 34j1CHI0E AepxaBHy peecTpauito TMO mxepesn xapyoBux NPOAYKTIB, KOPMIB, KOp-
MOBUX A06aBOK Ta BETEPUHAPHUX Npenaparis, Aki Mictate MO abo oTpumaHi 3 ix
BVKOPUCTaHHAM;

- 3aTBEpPLKYE nepenik BiAnoBigHNX MeTOAMK AeTeKUiT Ta igeHTudikauii TMO;
- TOTYE NPONO3uLii WOAO 3aTBepMKEHHA nepeniky KOpMiB, KOPpMOBUX A06aBOK Ta
BETEpPMHapPHMX NpenapariB, Y SK1X 34iNCHIETLCA KOHTPOsb BMiCTY TMO;

- NPOBOAWTL MOHITOPUHT KOPMIB, KOPMOBMX [06aBOK Ta BETEPUHAPHUX npenapa-
TiB, OTPUMaHNX 3 BUKOpPUCTaHHAM MO, 3a KpuTepieM HasABHOCTI B HUX 3apeecTpoBa-
HuX TMO pxepen.

BogHouac et 3akoH He 3aCTOCOBYETLCS A0 IOAMHN, TKAHUH Ta OKPEMUX KMITUH
y CKnagj NAcbKOro opraHiamy.
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1 cepnHsa 2007poky 6yna npuitHaTa, a 3 1 nuctonaga 2007 poky Habyna YNHHOCTI
MoctaHoBa Kab6iHeTy MiHicTpiB YkpaiHn Ne985 «lMuTtaHHA 06iry xapyoBux NpoayKTiB,
WO MicTATb TMO i/um MikpoopraHiamm»».

BignosigHo Ao noctaHoBMW, 3a60pOHEHO BBE3EHHS, BUPOOHULITBO | peanizauito Xap-
4OBUX MPOAYKTIB, NPU3HAYEHUX O/ OUTSAYOTO Xap4yyBaHHS, AKWO BOHW MicTATb TMO
yn reHeTu4yHo mMmoaudpikosaHi MikpoopraHizmu (FMM).

3 MeTow igeHTudikauii xapyoBux npoaykTiB 6e3 MO Ta X HasABHOCTI B Mpo-
AykTax xapyyBaHHs, KabiHeT MiHicTpiB YkpaiHn 13.05.2009 p. NpuitHAB NOCTaHOBY
Ne468 «[Mpo 3aTBepkeHHs MNopsaKy eTUKYyBaHHA XapyoBUX NPOAYKTIB, SKi MICTATb
reHeTMYHO-MoANiKoBaHi opraHiaMm abo BUPOOGMEHiI 3 TX BMKOPUCTAHHAM Ta BBO-
OATbCs B 06ir». OgHak Taka iHdhopMallist MOBUHHA MaTW NiATBEPMKEHHS crieuianicTis
LepxcnoxmnBctaHaapTy. a BUsABAeHi npoayktu 3 BMictom MO abo BUroTOBMEHI 3 iX
BMKOPUCTaHHSAM | BBeZEeHi B 06ir B YkpaiHi 6e3 MapKyBaHHA NigiaraoTb BUTYUYEHHIO.

17 rpygHa 2009 poky BepxoBHOw Pagoto npuiAiHATUIA 3akoH Ykpainu Ne 1778-VI
«[1po BHECEHHS 3MiH 0,0 3aKOHY YKpaiHu «[1po 6e3neyHicTb Ta AKiCTb Xap4yoBUX NPOAYK-
TiB» W00 iHPOPMYyBaHHSA rPOMajAH NPO HAsABHICTb Y XapyoBMX NPOAYKTax reHeTUYHO
mMoaudpikoBaHnx opraHiamis (FTMQO)», akunii Habpas YNHHOCTI 3 AHA MOro ony6iKyBaHHS,
T06TO 3 30 rpyaHs 2009 poky Ta 3akoH YkpaiHu Ne 1779-VI «[po BHECEHHA 3MiH A0
AEeAKNX 3aKOHOAABUYMX aKTIB YKpaiHW WoA0 HagaHHSA iHdhopmalil Mpo BMICT Yy NpoayKLii
rEHETUYHO MOANPIKOBaAHNX KOMMOHEHTIB», AKUA HabpaB YMHHOCTI 3 7 6epesHs 2010
poKy. 3a3HavyeHnMY 3akoHamu nepegdaveHo 060B’A3K0BE MapKyBaHHSA Xap4yoBKX NpPo-
[AYKTIB MNPV HaaABHOCTI B HKX 6inbwe 0,9% MO, uu BiaCyTHOCTI B HUX TMO, L0 nosu-
HHO BigoGpaxartnca Ha eTukeTLi Hanucom «3 FTMO» un «be3 'MO» BignoBiaHO.

Haka3zom MiHicTepcTBa OXOpPOHM 340pOB’'s Ykpainu Big 09.11.2010 p. Ne 971
Ta KWl 3apeecTpoBaHO B MiHicTepcTBi tocTuuil Ykpainm 13 rpygHs 2010 p. 3a
Ne 1248/18543 3aTBEpMXKeHNiA [Nepenik XxapuoBnX NPOAYKTIB, WOAO0 SKMUX 30iICHIETLCS
KOHTPO/1b BMICTY reHeTUYHO MoANIKOBaHNX OpraHi3miB.

Ha BukoHaHHA 3akoHiB YKpaiHu “I'po 3axucT npas Croxusadyis” i 3 METOH rapmo-
Hi3auil 3aKoHoAaBCcTBa YKpaiHu 3 HopMamn €C KabiHeT MiHicTpiB NOCTaHOBUB: BBe-
3EHHSA | peanizauisi XxapuoBuxX NPOAYKTIB, WO MICTATb reHeTUYHO MoamdhikoBaHi opra-
Hi3MW B KinbkocTi noHag 0,9%, 34iNCHIOTLCS 3a HAsBHOCTI BiAMNOBIAHOIO MapKyBaHHS
i3 3a3HaYEHHAM SKICHOIO cknaay Takux NpoayKTiB.

MO noTtpansisie 4o XxapyoBKX NPOAYKTIB B YKPaIHi rO/I0BHMM YMHOM i3 CillbCbKOrocro-
[apCbKOT CUPOBUHY, L0 IMMNOPTYETLCA B YKpaiHy Ta 3 M KynbTyp, BUPOLLEHWX B YKPaiHi.
Tak, Hanpuknag, M kapTonia 6yna 3aBe3eHa B YKpaiHy 4718 Nofb0BUX OOCNIMKEHD Le
y 90-x pp. 3a yMOB, WO iCHyBa/I1 B Ti POKWN, HEMOX/IMBO OYy/10 3a6€3NeUnTy HasIeXHWIA
KOHTPO/Ib 3a il BUKOPUCTaHHSIM. BHAC/iA0OK LUpOro, Ha YKPaiHCbKUX NOSSX 6€3KOHTPO/IbHO
BMPOLLYIOTLCA M poC/IMHN. YKpaiHCbKi BUPOOHUKM CiNlbCbKOrocnogapchbkoi npoaykuii €
[0CTaTHbO BIAKPUTMMU LLIOAO Cy4vacHUX GioTexHonoriii. BoHn Hacamnepen 6avatb nepe-
Bary 'MO y BULLil BpOXaiiHOCTI. 3a oujiHkamK ekcnepTis A0 80% coi, W0 BUPOLLYETLCS B
YKpaiHi € reHeTMYHO MoamndpikoBaHo. OQiLjiHI AaHi 3 LbOro NpMBOAY BiACYTHI.

EkcnepTn MOACHIOIOTL Ue TUM, WO YKpaiHCbKa COA CMOXWMBAETLCA HA BHYTPILU-
HbOMY PUHKY, @ HE EKCMOPTYETbCA. IHaKLWe Tpeigepu, WO akTUBHI Ha yKpaiHCbKOMY
PUHKY, XXOPCTKiLle 6 KOHTPO/BaNM 3akynisfi. B YkpaiHi y 3HAYHO MEHLLUIA KifIbKOCTi
BUPOLLYETbCS KYKYpYyA3a, S4MiHb, a Takox M 6aBoBHa. O4eBUAHO, BiACYTHICTb edek-
TUBHUX NpOrpam Harnsay 3a noasgmMu Ta KOHTPOJIK0 3a HacCiHHAM, 3a0X04YE Ci/lbCbKO-
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rocnofapcbknx BUPOGHWKIB BUKOopUcTOBYBaTU 'M KynbTypu. bing 30% npoaykTis xap-
yyBaHHA B YKpaiHi mictate 'MO. Hacamnepes ue 'M cos BITYN3HAHOTO BUPOOHULTBA,
sika BUKOPUCTOBYETbLCS Yy Xap4oBiii MPOMUC/IOBOCTI SIK XapyoBa gobaBka. Cy4vacHuin
CTaH Auckycii woao mapkyBaHHs TMO B YKpaiHi CTOCYETbCS NepLl 3a BCe HasiBHOCTI
Airoumx nabopaTopiil Ta 3aCTOCyBaHHS HANHOBITHILLMX TEXHOOTI BUABIEHHA TMO.

Y 1998 poui y bptocceni 3a nigTpuMky MixkHapO4HOro iIHCTUTYTY NPUPOLHUUYNX HAYK
BigOynacsa kKoHdepeHuis «Metoaun feTekuii HOBOT ki, oTpuMaHoT i3 TMO». B ii matepi-
aslax HaroloLyBas10Ch, LLLIO HUHI iCHYIOTb 4Ba OCHOBHMX METOAM, SKi fatloTb 3MOrY ifeH-
TUiKyBaTK HaBiTb HasABHICTb cnigiB 'MO — ue imyHonoriuHuii metop, (EIISA - TecT) i
MeToq noniMmepasHoi naHuytoroBoi peakuii (M/1P). MepLunii MeToa edhekTUBHUIA Npn
aHasnisi NpoAyKTiB, SKi He Nignsarany Tennosi 06pobui. 3a metogom MJIP BUABMAIOTb
pekoMbiHaHTHY OHK, Siky BUKOPUCTOBYBaUIM O/19 CTBOPEHHSA TPAHCTEHHUX POC/INH T.
3B. KaceT ekcrnpecii. ¥ pasi 3acToCyBaHHS iHLIOI reHeTUYHOI KOHCTPYKLIi Leli MeTos
HeA,0CTOBIPHUIA.

TpaHCreHHi NpoAyKT! MOXHa BM3HAYMTK 3@ AONOMOrOK CrneundivyHoro Moseky-
NApPHO-6ioNoriyHoro aHanisy, 4N UbOro HeobxiagHi kBanidpikoBaHi cneujasnictu i Bigno-
BigHa nabopatopHa 6as3a. B YkpaiHi BoHa He pPO3BMHYTA, WO PO6GUTb HEMOX/IMBUM
Aitounin KOHTPOb 3a 'M — Npoaykuieto.

Y 2007 poui Ha 6a3i [lepxxaBHoro nianpuemMcTea BceykpaiHCbKUil LeHTP cTaHaap-
Tn3auii, MeTponorii, cepTudpikauii i 3axXmcTy npas crnoxmsadis (YKpMeTpTecTcTaHAapT,
M. KniB) npu niatpumui JepxnotpebeTaHgapTty 6yna opraHizoBaHa naboparopis Mose-
KYNAPHO-TeHETUYHUX AOC/iMpKeHb. [0/10BHE Hanpas/ieHHs T [iASIbHOCTi — MOHITOPUHT
XapyoBUX MPOAYKTIB Ta NPOAOBOMBLYOT CUPOBUHN Ha HasiBHICTb TMO, po3pobka meTo-
[iB KifIbKiCHOro Ta siKicHoro BnsHadeHHs F'MO B npoayKTax xapyyBaHHS Ta CUPOBUHI.

MpoBeaeHO nepwnii BUGIPKOBUIA focnig no BusiBneHHo MO B npogyktax xap-
yyBaHHS, BigibpaHnX B TOproeii mepexi M. Kueea. Pe3ynbtatn aHanisiB KoBOGACHMX,
PUBHKX, MOMOYHMX NMPOAYKTIB Ta AUTAYOro XapuyBaHHSA 3 CynepMapKeTiB nokasasu, Lo
Maike B N0N0BMHI 3paskiB 6ynu npucyTHi TMO. B 2010 poui Taka nepesipka 6yna npo-
BeAeHa HeoAHOPA30BoO i pe3ynbTaty NiATBEPANN HasABHICTbL TMO B AUTAYMX NPOAYK-
Tax Ha sikux 6yna nosHadka «be3 TMOx». Xoua cepef 3aKOHIB YKpaiHu y A0CAiAKyBaHii
cgoepi BMCOKY CTyMiHb BiAMOBIAHOCTI MiXXHapoAHOMY Ta €BPONECbKOMY 3aKoHOAAB-
CTBY Mae nmuwe 3akoH YKpaiHu «I1po autave xapuyBaHHsA» Neld2-V Big 14 BepecHs
2006 poky, sKnin Habys YnHHOCTI 3 01.01.2007 poky.

TakvM YNHOM, TOSTOBHUM He[0/1iKoM 3aKoHYy YKpaiHu «[1po BHECEHHA 3MiH [0 fes-
KMX 3aKOHIB YKpaiHu» Yy 3B’A3KY 3 NPUAHATTAM 3akoHy YkpaiHu «[1po gepxasHy cuc-
Temy 6io6e3neky npuv CTBOPEHHI, BUNPOOYBaHHI, TPAHCMNOPTYBaHHI Ta BUKOPUCTaHHI
'MO» € Te, WO BiH He nNepefbdayae CTBOPEHHSA €AMHOIO KOHTPO/IKOKYOrO OpraHy, A0
KOMNeTeHLiT AKoro 6 Hasiexasio perysitoBaHHs NUTaHb LWOAO MOBOAXKEHHSA, BUKOPUC-
TaHHs, TPaHCMNOPTYBaHHA Ta BUNpobyBaHHA TMO.

B YkpaiHi cborogHi noBHOBaXXeHHA Woao MMO po3noginieHi Mk AekisiskoMma LeH-
TpaUIbHMW OpraHamun BMKOHaBYOI BNaan. 4N Toro wob LeHTpanizyBatn perynsTopHi
oyHKUT Ta epeKTBHO peanizoByBaTV AepXaBHy MONITUKY Yy Ui cdepi fOUINbHUM
Oy/10 6 CTBOPEHHA €QUHOIO AEepXaBHOro opraHy 3 nNuTaHb 6iobesneku, A0 NoBHOBa-
XXeHb SKOr0 BiAHECTU:

- pO3pO6KYy KpWUTEpIiB OUIHKM PU3MKIB NoTeHuinHoro BnauBy MO Ha 340poB’s
nofer Ta HaBKOINLLHE NPUPOAHE cepesoBuLLEe;
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- pO3p06KY HOPMAaTUBHO-NPAaBOBKX akKTiB LLOAO AepXXaBHOT peecTpadii TMO;

- opraHisaujito npoBefeHHsA BUNpobyBaHb mxepes1 FTMO AN ouiHKK iX 6e3MneYHOCTi
0N 300POB’A NIOAMHW Ta PU3NKIB A/15 A0BKINNSA;

- MigroTOBKY BUWCHOBKIB LOAO MOX/IMBOCTI KOMepuianisauii T1a peectpauii
"M-pocniviH;

- BeJeHHSA EAVHOIO HauioHasIbHOTO peecTpy mkepen 'MO;

- Bugavy peectpauiinHnx noceigyeHsb;

- iHdhopMyBaHHs1 rpoMaacbKocTi woao MMO.

3rigHo MoctaHoBu KMY Bif 28.08.2013 p. Ne 808 nyHKT 31. «[eHEeTUYHO-IHXeHepHa
[iSINbHICTb, BBEAEHHSI B 06Ir reHeTUY4HO MOAMAIKOBaHMX OpraHiamiB Ta MpPOAyKLUT,
BMPOGNEHOI 3 IX BUKOPUCTaHHAM (Y BiAKPUTIN Ta 3aKpuTiii cuctemax)» BifHOCUTbCA A0

BUAIB AiSASIbHOCTI Ta 00'EKTIB, WO CTAHOBNATL NiABULLLEHY eKONOoriYHy Hebe3neky i aAng
HUX 34iiICHEHHA AepXaBHOT €KONOTYHOT eKCcnepTn3n € 060B'A3KOBUM.

CTOCOBHO po3noginy (OyHKLi MK LEeHTPaslbHUMKU OpraHammn BMKOHaBYOi BRaau
BapTO 3BEPHYTU yBary Ha [iBa acrnekTu.

Mo-nepwe, y 3B8’A3Ky 3 NpuiAHATTAM [MoctaHoBM KMY Nod42 Big 10 BepecHs
2014 poky «[po onTumi3auilo CUCTEMU LIEHTPa/IbHMX OpraHiB BUKOHaBYO! Bnaam»
CTBOPIOETLCA [lepxaBHa ciyxba YkpaiHu 3 nuTaHb 6e3ne4yHOCTi Xap4yoBUX MPOAYKTIB
Ta 3axXUCTy CMNOXKMBaYiB LLUNSAXOM NEPETBOPEHHS [epXaBHOI BETEPMHAPHOI Ta duiToca-
HITapHOT cNyX6u i npueaHaBLLn A0 CnyXou, L0 YTBOPKETLCSA, [epXaBHy iHCNEKLj 3
nUTaHb 3axXUCTy MpaB CNoXusadis i JepxaBHY caHiTapHO-enigeMiosnioriyHy cnyxoy Ta
noknasLumn Ha Cnyxoy, Lo YTBOPKETLCA, OYHKLIT 3 peanisaLil AepXaBHOi NONITUKK, SKi
BMKOHYBaJIM OpraHu, WO NpunuHaTbLeA. Liieto X MocTaHoBOLO MikBiayeTbCA [epxaBHa
HCNeKLUia Ci/IbCbKOro rocrnogapcTaa i3 nepegadeto okpemux 1i pyHkuin iHwmm LLOBB
3a Harnpsamkamu.

Ane cepep unx nepegaHnx YHKLIA BiACyTHSA OYHKLIS AepXKaBHOro Harnsay (KOHTp-
0/1t0) 3a AoAepKaHHAM 3axo4iB 6i0/10M4HOT | reHEeTUYHOI 6e3nekn Woao CiflbCbKorocno-
[aPCbKNX POCINH Nif, Yac CTBOPEHHS, AOCIMKEHHA Ta NPaKTUYHOro BUKOpUCTaHHA TMO
y BIOKPUTMX cUCTEMaxX Ha NignpuemMcTBax arpornpoMmnc/ioBoro Komnaekcy. BignosigHo,
MOXHa 3p006UTK BUCHOBOK, L0 L0 (PyHKLit0 By/10 ckacoBaHO MOCTaHOBOH).

LI doyHKLIA chakTMUHO 36epiraeTbcs 3a MiHICTEpPCTBOM arpapHoi NoAiTUKK Ta nNpo-
[0BO/BLCTBA, Xo4a (hopmasibHO BOHa peaslizoByBasiacb Yepes [epXCinibrocniHcnekLito.

Y 3B’513KY i3 3a3Ha4eHNM, BKasaHa BuLe hyHKLIA Mae 6yTn 6e3nocepeqHbo Nponum-
caHa B MO/I0XKEHHI, ke perynoBaTumMe dyHKLiOHYBaHHSA [epXaBHOT C/1y)K0u YKpaiHu 3
nuTaHb 6e3NeYHOCTi XapyoBMX NPOAYKTIB Ta 3aXMUCTy CNOXMBAYIB.

Mo-gpyre, 3 20 BepecHsa 2015 poky A0 3akOHY BHeCeHi 3MiHW 3rigHO i3 3akKOHOM
YkpaiHu Big 22 nunHa 2014 poky Ne 1602-YI1l «1po BHECEHHA 3MiH A0 AeSAKMX 3aKOHO-
[aBymx akTiB YKpaiHu Woa0 XxapyoBmx NpoaykTie» (aani — 3akoH Ne 1602), ski nepenba-
4yaTMMYTb CKacyBaHHS (DYHKLi1 OKpeMMUX YCTaHOB B YaCTUWHI peryntoBaHHa MO, a came:

1. CkacoByOTbCA NOBHOBaXEHHA MO3 y 4yaCTVHI MOHITOPUHIY Xap4yoBUX NPOAYK-
TiB, OTPUMaHKX i3 3acTocyBaHHAM TMO, 3a KpuUTepieM HAABHOCTI B HUX TiflbK/ 3apee-
cTpoBaHux MO mxepen Ta AepXaBHOI peecTpaLil KOCMETUYHUX 3ac06iB, NIKAPCbKUX
3aco006iB, Ak MiCTATb TMO ab0 oTpMMaHMX 3 IX BUKOPUCTAHHSIM;
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2. CKacoBylOTbCS MOBHOBaXXEHHA [epxcaHenigemcnyxou (tenep yxe [epxaBHoi
CNY>X6M YKpaiHu 3 nuTaHb 6e3MnevyHOCTi XapyoBUX NPOAYKTIB Ta 3aXWUCTy CMoXMBaYiB)
Yy YaCTUHI 3[iACHEHHS AepXaBHOI CaHiTapHO-eniAeMionoriyHoi ekcnepTnsn NpoayKuir,
OTPUMAaHOI i3 BMKOpUCTaHHAM TMO, ans o6brpyHTyBaHHS BUCHOBKY LOA0 i 6e3neu-
HOCTI A9 300POB'A | XXUTTA JIOLAVHU;

3. CKacoBYyOTbCA NOBHOBaXXeHHA MiHarponosiiTmki Ta NPoLoBO/bCTBA B YaCTUHI
3[iiCHEHHA HOPMAaTMBHO-NPABOBOro 3abe3neyeHHs y cgepi Harnaay(KOHTPos) 3a
OOTPUMAHHAM BMMOP CTaHOApTIB, TEXHIYHMX YMOB, iHLWNX HOPMATMBHUX [OOKYMEH-
TiB, NOB'A3aHMX 3 HasABHICTO TMO, nig Yac 3aroTie/i, 36epiraHHA, Nepepobkn, nepe-
MiLLIEHHS1 TEPUTOPIED YKpaiHM CiNbCbKOroCnoAapCbkoi NpoayKLii Ta 34iACHEHHST eKc-
MOPTHO-IMNOPTHMX onepawi NignpueMcTBaMu BCiX QOPM B/IACHOCTI, @ TakoX dyHKLi
LLIOA0 3aTBEPL)KEHHS Nepesiiky KOPMIiB, KOPMOBUMX A06aBOK Ta BETEPUHAPHWX Npenapa-
TiB, Y AKUX 34INCHIOETLCA KOHTPO/b BMICTY TMO;

4. CKacoByOTbCSA NMOBHOBaXeHHA [epxBeTdiTocnyxoum (Tenep yxe [epxaBHoi
cnyx6u YkpaiHu 3 nutaHb 6e3ne4yHoCTi XapuyoBuX NPOAYKTIB Ta 3aXMCTy CNOXUBa-
YiB) Yy YaCTUHI NiAroTOBKM MPONO3uLIi LWOAO0 3aTBEPKEHHSA Nepeniky KopMiB, Kop-
MOBMX [06aBOK Ta BeTepuHapHWUX npenapaTtiB, y AKUX 34INCHIOETHCSA KOHTPOSb
BMicTy TMO.

Y uinomy 3akoH Nel602 mMae Ha MeTi rapMOHi3aLilo 3akoHOAAaBCTBa YKpaiHu i3
3akoHogaBcTBOM E€C y cchepi 6e3neyHOCTi Ta SKOCTI XapyoBuX NPOAYKTIB, 3abesne-
YEHHS BUCOKOrO PiBHSA 3axXMCTy 3[0POB'A NOAEN Ta IHTepeciB CnoxmBadiB, a Takox
CTBOPEHHS NPO30pUX YMOB BEAEHHS roCNoAapChbkoi AisAbHOCTI, MiABULLEHHST KOHKY-
PEHTOCNPOMOXHOCTI BITYHU3HAHMX XapyOBUX MPOAYKTIB Ta 3MEHLUEHHSA iX LiHWU. Takox
nepeno6avaeTbCsl YTOUHEHHST TEPMIHOMOrIT, BUAIB MpaBonopyLlleHb Ta afeKBaTHOCTI
MipVY MOKapaHHs!, CTBOPEHHST EAMHOIO KOHTPO/IHOKYOro opraHy B cdiepi 6e3neyHoCTi
XapyoBuX NPOAYKTIB, CKacyBaHHA A03BiNIbHUX AOKYMEHTIB Ta npoueayp, ski BiaCyTHi B
€C, 3anpoBafKeHHs1 EBPONENCbKMX NpUHUMNIB peryntoBaHHs MO, 30kpema, B yac-
TUHI peecTpauii mkepen MO, a He NPoAYKTiB, BUPOBGEHUX 3 HUX.

Yropa npo acouiauito 3 €EC Ta BNAMB Ha peryntoBaHHA FMO B YKpaiHi

Micna nignucaHHA Yrogm npo acoujauito 3 €C (27 yepsHA 2014 p.) AouinbHUM
CTa/l0 He TiNbKN pPO3p06/AEHHSA | NPUIAHATTS B YKpaiHi crneliaibHUX 3aKOHIB Ta niasa-
KOHHUX OOKYMEHTIB Npo BUKopucTaHHA TMO, a, 0co6/1Bo, 3anpoBapkeHHSA CUCTEMU
YXOPCTKOrO KOHTPOJIH0 3a BUKOPUCTaHHAM TakKoi Npoaykuii, sika we B 2004 poui Bnposa-
keHa B aepxasax €C.

LLnsx oo uneHctsa YkpaiHn B €C BuMarae imnsiemeHTaL,ii HopMaTUBHO-MPaBOBUX
akTiB €Bponeicbkoro Cotosy woao NMMoO.

CTtparerisd ekosioriyHoi KoHBepreHLuii po3pobnsaeTbca MiHicTepcTBOM ekonorii Ta
NPUPOOHNX pecypciB YKpaiHW. 3 Li€l0 METOK CTBOPEHO CEKTopasibHi pobodi rpynu
MiHicTepcTBa, SiKi MpaytoroTh CrifIbHO 3 MbXHApPOAHMMY ekcriepTamn. 3aBaaHHA po6o-
4ux rpyn nonsirae y po3pobrieHHi 3axodis, HeoOXiAHMX ANns peanisauii (imniemeHTau,ii)
TiET um iHWOT AMpeKkTrBY i3 nepeniky, HaBe4eHOoro B Yrofi npo acoliaw,ito.

MeToto po3pobkm CTpaTerii eKonoriYHoi KOHBepreHLuii € y 3arasibHOMy nAaHi nia-
CWJ/IEHHA CMPOMOXHOCTI YKpaiHu B peanisauii 3aBAaHb, nepenbayeHvx Yrogow npo
acovujauito 3 €C, LWINAXOM BU3HAYEHHS 3MICTY OCHOBHMX 3aXO0AIB (B iX NOC/iA0BHOCTI Ta
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B3aEMO3B’A3KY) 3 JOCATHEHHAM MOBHOI BiANOBI4a/IbHOCTI HaLiOHa/TbHOTO 3aKOHOAaB-
cTBa Bumoram €C.

Y cT. 363 Yroam npo acodjauiio 3a3Ha4yeHo, Lo NoCcTyrnoBe Hab/MKEHHS 3aKOHO-
[AaBCTBa YKpaiHu oo npasa 1a nonitukn €C y cpepi 0XopoHM NpMpoAHOro HaBKONLL-
HbOr0 cepeaoBuLLa 3AINCHIETLCS BiANOBIAHO A0 Joaatka XXX A0 uiei Yroaw.

CniBpOo6ITHMLTBO Ma€E Ha METi 36epPEeXEHHS, 3aXUCT, NOMIMWEHHS | BiATBOPEHHS
AKOCTi HaBKO/IMLLHBLOIO CepefoBuLLa, 3axXMCcT rPOMafCbKoro 340pOB’s, PO3CyavBe
Ta pavioHa/sibHe BUKOPUCTaHHA NMPUPOAHUX PECYPCIB Ta 3a0X0UYEHHSA 3ax0fiB Ha Mix-
HapOAHOMY PIBHi, CNPAMOBaHNX Ha BUPILLEHHA perioHanibHUX | rnobanbHuX Npobsiem
HaBKO/IMLLHLOTO cepenoBuLLa, inter alia, B ToMy uncni i y cgpepi reHeTuyHo Mmoaudiko-
BaHMX opraHiamiB (cektop 8).

Yrogoto npo acoujauito 3 €C nepenbdaveHo, Wo YkpaiHa Mae po3pobuTin KOMNIek-
CHy cTparterito perynoBaHHa TMO, Wo BK/oHaTUMeE TaKoX BUKOHaHHS 3aTBEpPAXEHOro
rpachiky HabMXXeHHSA 3akoHoA4aBCTBa YKpaiHu wopao MMO fo akTis 3akoHogaBcTea €C.

BignosigHo o Adopatky XXX naBu 6 «HaBKOMWLLHE NPUPOAHE cepefoBuLLes
Po3giny V «EKOHOMiYHE Ta cekTopasibHe ChiBPOOITHMLTBO» YroAW, B YaCTUHI pery-
noBaHHA 06iry TMO YkpaiHa 30608B’A3anach 34INCHATN HABNMKEHHSA HaLiOHa/IbHOro
3aKoHOAaBCTBa A0 Takux akTiB EC:

Onpektnea N 2001/18/€C €sponelicbkoro MapnameHTy Ta Pagu Big 12 6epesHs
2001 poky npo BUBINIbHEHHA Y HABKOJINLLHE CepefoBuLLEe TEHETUYHO MOANMIKOBaHUX
opraHi3MiB Ta nNpo ckacyBaHHA AupekTnen Pagn N 90/220/€EC 3i 3amiHamu | 4onNoBHe-
HHAMKW, BHeceHnMn PiweHHsamn N 2002/623/€C Tta N 2002/811/€C, PernameHTamu
(€C) N 1829/2003 ta (€C) N 1830/2003 T1a Anpektmnsoto N 2008/27/€C

- MPUAHATTA HaLiOHa/IbHOTO 3aKOHOAABCTBA Ta BW3HAYEHHS YNOBHOBAXKEHOIO
opraHy (opraHiB);

- noeTanHa nikeigauis mapkepis CTINKOCTI A0 aHTM6IoTKKIB Yy TMO, po3MmilLeHnx Ha
PUHKY, 3rigHO 3 YacTuHot C, Ta'y T'MO, siKi caHKLiOHOBaHi B pamkax YactuHu B (oT. 4.2);

- BCTAHOBJ/IEHHA e(PeKTUBHOI CUCTEMW MEPEBIPKN | KOHTPO/IKO 3 METOK 3abesrne-
YEeHHA AOTPYMaHHA NonoXxeHb [AMpPeKTnBM Ta 30KpemMa CTOCOBHO HeCaHKLiOHOBaHMX
MO (oT. 4(5));

- BCTAHOB/IEHHS NpoLeAyp 3aB4acHOro NoBifOM/IEHHA AN BUBINIbHEHHS 3ri4HO 3
YyacTuHO B (CT. 6 Ta BMBINIbHEHHSA 3riAHO 3 yacTuHow C (CT. 13);

- BCTAHOBJ/IEHHSA MpoLeayp OUiHKM PU3KKIB A9 BUBIJIBHEHHSA 3ri4HO 3 YacTUHOW B
(cT. 6-11) Ta BMBINIbHEHHS 3TiAHO 3 YacTuHow C oT. 13-24;

- 3anpoBaKeHHs Ny61ivYHO AOCTYNHOIO PeECTpy Micub ANA BUBINIbHEHHS 3rigHO 3
yacTuHow B (oT. 31.3(a) 3anpoBamkeHHA peecTpy Micub BupowyBaHHsa TMO 3rigHo 3
yacTtuHoto C (cT. 31(3)(b));

- BCTAHOB/IEHHS NPOLLeAYpV KOHCY bTalili 3 FPOMaACbKiCTIO Ta, BiANOBIAHO iHLLMMU
rpynamu (cT. 9);

- BCTAHOB/IEHHS Nnpoueaypy, Wwo 3000B'A3Y€E 3asiBHUKIB NOBISOM/IATA KOMMETEHT-
HWi opraH (opraHn) Npo pesynbTaTty BUBiNIbHEHHS (CT. 10);

- 3a6e3MneyeHHs BiAnNoBiAHOCTI NPOAYKTIB, PO3MILLEHNX HA PUHKY, BCTAHOBMEHUM
BMMOraM MapKyBaHHSA Ta nakyBaHHA (CT. 21);




- 3abe3neyeHHs KOHigeHLUIMHOCTI iHopMaLii Ta npaB iHTeNeKTyalbHOI Bfac-
HocTi (CT. 25).

Mpacpik: Lli nonoxeHHsa OupekTnBn MatTb ByTU BNPOBaL)KEHI MPOTArOM 2 POKIB 3
[atn HabpaHHSA YMHHOCTI L€t Yroaoto.

PernameHt (€C) N 1946/2003 €Bponelicbkoro [MapnameHty i Pagn Big
15 nunHa 2003 poky MpO TPaHCKOPAOHHI NepeBe3eHHS FeHETUUYHO MOAMJIIKOBAHUX
OopraHi3miB:

- NPUAHATTA HaUiOHa/IbHOTO 3aKOHOA4ABCTBA Ta BU3HAYEHHSA YNOBHOBAKEHOrO
opraHy (opraHiB);

- BCTaHOB/IEHHS npoueayp Ans MO, npusHaydeHux AN BUBINIbHEHHS Y HaBKO-
nuwHe cepeposulle (cT. 4-8);

- BCTaHOBMEHHA npoueayp Ans MO, npusHaveHux ans 6e3nocepesHbOro BXu-
BaHHA y AKOCTI DKi U/ KOpMIB, un a1 nepepobku (cT. 9 1a 10) Ta ansa 'MO, npusHave-
HUX 01151 BAKOPUCTAHHSA Y 3aMKHeEHIn cuctemi (ot. 11);

- BCTAHOB/IEHHS npoueayp iaeHTudikauil Ta HagaHHA CynpoBiAHOT AOKYMeHTaL,i
(cT. 12) Ta noBigOMNEHHA Npo TpaH3nuT F'MO (cT. 13);

- BCTAHOB/IEHHS CUCTEMM 3abe3neyeHHs KOHigeHLinHOCTI (CT. 16).

Ipadoik: Lli nonoxeHHs PernaMeHTy MatoTb 6yTW BNPOBaKEHI MPOTATOM 2 POKIB 3
[aTyn HabpaHHS YMHHOCTI L€ Yroaoto.

Onpektnea N 2009/41/€C €BponeicbKoro napnaMeHTty i Paan Big 6 TpaBHS
2009 poKy MpoO BMKOPUCTaHHSA FTEHETUYHO MOAMMIKOBAHNX MIKPOOPraHiaMiB y 3amMKHe-
Hill cucTemi:

- NPUAHATTSA HaUiOHa/IbHOTO 3aKOHOA4ABCTBA Ta BU3HAYEHHSA YNOBHOBAKEHOrO
opraHy (opraHiB);

- Knacudpikauisa T'MM Ta 3a6e3neyeHHs 34iIiCHEHHS KOpUCTyBavYaMm OLHKN PU3KNKIB
(cT. 4);

- 3aCTOCYBaHHSA 3ara/ibHUX NPUHLMMIB i HANEXHOT 3aMKHEHOCTI Ta IHLIMX 3aXUCHNX
3axofis, Bu3HadeHunx y doaatky IV (cT. 5);

- BCTAHOB/IEHHS Npoueayp noBigomIeHHs (CT. 6-9);
- BCTAHOB/IEHHS KpUTEPITB AN NMaHiB Aili y Haa3su4vaimHux cutyauisx (ct. 13-15);
- BCTAHOB/IEHHSA cUCTEMW 3ab6e3nedeHHs KoHQigeHUinHOCTI (CT. 18);

Mpadoik: Lli nonoXeHHs AMpPeKTMBU MatoTb OyTY BNPOBaMKEHI NPOTAroOM 3 POKIB 3
[atyn HabpaHHS YMHHOCTI Ljieto Yrogoto.

BUCHOBKMW TA PEKOMEHAALYJI

Jocsig €sponelicbkoro Coto3y wono perynoBaHHsa TMO mae ans Ykpaiim oco-
6N1MBO BaxX/IMBE 3HAUEHHS. BpaxoBytoumn 3aTBEPAXXEHNIA BEKTOP €BpOIHTErpaLii Ta nig-
nucaHHA Yrogy nNpo acoujauito, YkpaiHa noBMHHa nobyaysaTtu nogibHy [0 eBpornei-
CbKOI cuctemy 6iobesneku.
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Y pasi BUKOHaHHA YKpaiHoto rpacpiky 36/mKeHHs 3akoHOAaBCTBa LOAO0 pPerysto-
BaHHA MO [0 eBponeicbKoro, Wo nepegbdadyeHo Yrogow npo acouiadio, NPoTArom
3-4 pokiB 6byne nobyaoBaHU MexaHism 6io6e3nekn 3aansa 3abesneyeHHst ChiBiCHY-
BaHHSI TEHETUYHO MOAMPIKOBAHMX POCANH Ta TPaAMLIAHOIO i OpraHiYHOro BUPOGHU-
utBa (pepmepctBa). Lie nuTaHHA € HaA3BUYANHO akTyaslbHUM, azpke B YKpaiHi [oci
He 3apeecTpoBaHuii xogeH TMO, npyu TomMy, WO Binblwa YyacTuHa BUPOGIEeHOT Col Ta
4acTKOBO KyKypyasun € T'MO.

Buxopgaum i3 npoBefeHOro BuLLe aHanily MOXHa 3p00OuTYM HACTYMHI BUCHOBKU Ta
pekoMeHaaLii:

1. 3a ymoBM nepegbdaveHoi Npsimoi 3abOpoHN Ha BUKOPUCTaAHHA He3apeecTpoBa-
Horo MO, NMONOXEeHHS1 YMHHOTO 3aKOHOA4ABCTBA, 30KkpeMa 3akoHy, B YacTWHI Biano-
Bila/IbHOCTI MatoTb BYTW BiATEPMIHOBAHI MPUHAMHI Ha KiNlbKa POKiB, A0 3aBEpLUEHHS
YCYHEHHS1 NpOrajiIuH B 3aKOHOAABCTBI. ONA peanisauii LbOro nosioXXeHHA HeobXigHO
BHECTM 3MiHV [0 3aKOHY.

2. Takox Mae 6yTy 3anpoBakKeHunin nepexifHuii nepiog, 06iry icHyrunx B YKpaiHi
MO Ta 'M npoaykuii (Le CTocyeTbCA Hacamnepepq col, KyKypyasu Towo) i3 BU3HA-
YeHHs BiAMNOBIAHNX YMOB 00iry, 36epiraHHs, eKCnopTy Ta iH. A0 3aBepLUeHHs hopMy-
BaHHSA PerynaTopHOro cepefosuLa 3 Lboro nutaHHsa. OCHOBHOK METO Takoro nepe-
XiQHOro nepiogy Mae ctaTu HefonyLIEHHSA MoAasibLUOr0 PO3MNOBCHAXKEHHA B YKpaiHi
MO. Takuin nepexigHuii nepiog Moxe OyTy 3aTBEPLKEHWNI LWASXOM NPUAHATTS OKpe-
MOTO 3aKOHY.

Moganblua po3pobka 3akoHOAABCTBA LWOA0 peryntoBaHHA TMO mMae Bigbysartucs
BVKJ/THOYHO BiANOBIAHO A0 HOpM EC. Lle 403BONUTL CTBOPUTK YUiTKy Ta NPO30pY CUCTEMY
peryntoBaHHs, sika 6yge noegHaHa 3 OCHOBHMM TOProBe/IbHUM NapTHEPOM YKpaiHu —
€C. binbw TOro, B 6yAb-AKOMY pasi NuTaHHsA peecTpauii TMO B YkpaiHi 3aniexarmme
BMK/IFOYHO Bif, TOr0, HACKiNIbKM TOM un iHWWiA TMO npoayKT 6e3nevyHuii Ans HaBKOULL-
HbOTr0 cepeaoBuLLA.

KoHmponbHi numaHHs

1. llJo o3Ha4ae mepMiH «cy4acHa 6iomexHo/102is1»?
2. SIki 6iomexHo/102i4HI MpulioMu 3aCMOCOBYOMb 07151 OYUWEHHI CMIYHUX BOO?
3. Ske ekosio2iuHe 3Ha4YeHHs1 Mae BUKOpPUCMAaHHS MemaHmeHkis 8 AlK?

4. flalime BU3Ha4YeHHSI MepMiHa «r/1amioa» i Ha3simb iX KOPUCHI s/lacmusocmi
07151 2eHHOI IH)XeHepi.

5. falime BU3Ha4YeHHS MepMiHa «2eHemu4yHO MOOUhiKoBaHUl Op2aHi3m».
6. LLjo make mMapkepHi 2eHU i sIKi Yi/li iXx BUKOPUCMAHHS?
7. Haszsimb ekosno2iyHi pusuku sukopucmaHHsi FMO.

8. Yu icHytomb pu3uku srausy supoujysaHHsi 'M-poc/iuH Ha 2eHemu4Hi 3MiHU ma
rnamogzeHHi s/lacmusocmi MiKpoop2aHi3mis rpyHmy? Hasedimb npuk/iaou.

9. SKi HopMamusHi OOKYMeHmMU peaiaMeHmyoms BUPOBHUYMBO | BUKOPUCMAHHS
MO 8 YkpaiHi?




10. Ha3gimb HOpMamusHi OOKYMeHmu, Wo peasiaMeHmyms BUPOO6HUYMBO,
BUKopucmaHHs i mpaHcriopm F'MO 8 €C.

11. Yu moxe HeobrpyHmosaHa iHmMpoOyKUii HOBUX BUOIB Op2aHi3mMis HaHecmu
36UMKU NPUPOOHUM eKo/102IHHUM cucmemam? Hagedimb npuk/iau.

BukopucmaHa nimepamypa

BanacuHoBud B. TMO: BUKAWK CbOrOAEHHA Ta [0CBif, NPaBOBOIO pPerynioBaHHa /
B. BanacuHoBuy, tO. ApoleBcbka / BugaBHuumnin gim «ALE®-YkpaiHa. — 2010. — 255 c.

Beiinu [x. OCHOBbI GUOXMMUYECKOI NHXeHepun. Mep. ¢ aHrn. B 2-x yacTax / [x. beinw,
4. Onnuc. — M.: Mup, 1989.

BnomMm fA. TpaHCreHHi POC/VHHI OpraHiaMu: eKOHOMIYHWUA edhekT i pu3nkn ans 6iotn /
4. bntom // BicHnk HAH YkpaiHu. — Ne 9. — 2006. — C. 56-59.

Boiiko A.J1. BnnsiHie ¢hakTopoB BHELUHEN Cpeabl Ha BUPYChI, MHMUMpYowme pacteHns/
A.J1. Boiiko /I Cenbckoxos. 6uonorusa. — 1989. — Ne 5. — C. 120-125.

KpaBeu B.B. IHTeHCHhmKaLms NPoLEeCcCOB OUNCTKN U 06e33apadknBaHNs NPOMbILLIEHHbIX
CTOYHbIX BOA, B 61OI0rMyecknx npygax npu nomoLm KynsTyp Bogopocsiein. Astoped. guccep-
Tauum Ha covckaHve y4yeHon cTeneHu kaHz. 6uonor. Hayk / B.B. Kpasey, // JHenponeTpoBcK,
1974. - 23 c.

KpaBeub B.B. MpuiiHATTA CUCTEMHUX pilleHb B €KOJOori3aLii npoLecis rnbokoro 4oo4n-
LLLEHHA CTIYHMX BOZ, 3a AONOMOrOK BULLMX BOAAHUX poc/sivH / B.B. Kpaselp, J1.M. HoBocenbebka,
N.1. Ypcon // Te3. MexayHapoaHOR Hay4HOl KoHdhepeHLMn «/IHTennekTyasibHble CUCTEMbI MPUHS-
TWS1 peLLeHnii 1 NPO6eMbI BbIUMC/TUTENIbHOIO MHTeNNekTax» // EBnatopus, 2011. —T. 2. — C. 157-159.

dypaunuko O.l. EkonoriyHa 6e3neka arponpomMucnioBoro Bupo6Huutea / O.1 dypamnuko,
A.J1. Boiiko. — Kwuis: [IA, 2013. — 416 c.

3akoHoOaB4a 6a3a:

KapTaxeHCbKnin MpoTOKON NPOo GionoriyHy 6e3neky — AoAaTok 40 KOHBEHLUIT Mpo 6iosorivHe
pi3HoMaHITTA Big 29.01.2000 p. (Jopatok 1).

3aKoH Ykpainu «[1po gepxaBHy cuctemy 6i0n10rivHOT 6e3neky Npu CTBOPEHHI, BUMPOOYBaHHI,
TpaHCMNopTyBaHHI Ta BUKOPUCTaHHI reHeTUYHO MoandlikoBaHMX opraHiamie» Ne 1103-Y Big 31.05.07.

3akoH YkpaiHu «po BHeCEeHHs 3MiH [0 3akoHy YkpaiHu «[1po aepxaBHy cuctemy 6iono-
riyHOT 6e3nekn npu CTBOPEHHI, BUNPOBYBaHHI, TPaHCNOPTYBaHHI Ta BUKOPUCTAHHI reHETUYHO
MoaudhikoBaHUX opraHiamis» Nel804-VI Big 19.01.10 p.

MoctaHoBa KMY Big 13 TpaBHsa 2009poky Ne468 (3i 3MiHamM BHECEHUMM 3rigHO 3 [oCTaHOBO
KM Ne 661 (661-2009-n) Big 01.07.2009) npo 3aTBepAKeHHS [NopsiaKy eTUKETYBaHHS Xap4yoBUX
NPOAYKTIB, AKi MICTATbL TMO ab0 BMPOG/IEHI 3 X BUKOPUCTAHHSAM Ta BBOASTLCS B OOIr.

Onpektmea €C 18/2001 «IMpo HaBMUCHE BUBINIbHEHHS Y A0BKiNIA [30».

Onpektmea 2009/41/€C €Bponelicbkoro MapnameHTy i Pagy Big 6 TpaBHs 2009 poky npo
BMKOPUCTaHHSA reHETUYHO MOANDIKOBAHNX MIKPOOPraHiaMiB Y 3aMKHEHIli CUCTEMI.

PernameHT (EC) Ne 1946/2003 Big 15 nunHa 2003 poky €Bponelicbkoro MapnameHTy i
Paan npo TpaHCKOPAOHHI NepeBe3eHHA reHeTUYHO MoAMMIKOBAHUX OpraHi3mis.

Onpektnea €C1830/2003 «IMpo mapkyBaHHA Ta BMICT 30».

Yroga npo acouiauilo MK YKpaiHow, 3 OfHIiel CTOpPOHKU, Ta €BponeincbkuMm COH30M,
€BponencbKMM CNiBTOBAPNCTBOM 3 aTOMHOI eHeprii | IXHIMU AepXaBaMu-Y/ieHaMu, 3 IHLWOI CTO-
poHn, Ha 2014-2017 pokw.
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3axucT NACLKOro opraHiamy Big, 30yAHUKIB 6araTbOX XBO-
po6 BMKOHYE iMyHHa cucTemMa. BoHa po3ni3Hae yyxopigHi pevo-
BVMHW, HenTpanisye ix i «3anam'asToBye» CBOK BiAnNoOBiAb, LO6
BiATBOPUTK Ti NPW 3iTKHEHHI 3 aHa/TONYHMM aHTUTEHOM.

Cuctema iMyHIiTeTy 3abes3neyye B HallOMy OpraHiami cTa-
nicTb cknagy 6inkiB i 3ailicHI0E 60POTLOY 3 iHheKuUisMY | 3n0sKic-
HUM NEepPepoMKEHHSM KNITUH opraHiaMy. Lo kKoMneTeHLji iMyHHOI
CUCTEMM BIAHOCHATb 3HULLEHHS K/TUH i GINKiB BNacHoOro opra-
Hi3My, LLLO BMHMKAKOTbL NPyY HOpMaslbHOMY, doi3ioNnoriyHoOMy qoyHK-
LiOHYBaHHI OpraHiamy B €KCTPeMaslbHUX yMOBax, Hanpuknag,
npu Tpasmax. B 6yab-AKOMYy CTaHi opraHiamy iMyHHa cuctema
NOCTIAHO Mpautoe, Xo4a i 3 Pi3HNUM CTyNneHeM akTUBHOCTI.

IMYHITET — Lle KOMM/IeKC peakLiil, CnpsAMOBaHMUX Ha 3axucT
OopraHi3my Bif IH(PEKUINHNX areHTiB i pe4OBUH, SKi BiAPiI3HSTLCS
Bifl HbOr0 YY>XOPiAHNUMMW B/1ACTMBOCTAMM.

OCHOBHI (OyHKLii cucTteMun iMyHiTeTy:

- BRi3HaBaTW Oyab-SIKi YyXXOPiAHI Pe4yoBMHM, WO noTpans-
I0Tb Y BHYTPILUHE CepefoByLLE OpraHi3my;

- BiATOpraTy YyXOpigHi KITUHW, WO BUHUKAM B CaMOMy
opraHi3mi BHacnifoK myTauiii, 3MiH/ CNaaKOBOCTI KNITUH;

- HAABHICTb IMYHO/IOMYHOT Nam'aTi.

Oco6nvBe MoOXKEHHS B IMYHITETI 3aiiMatoTb (haroLmTyoui KJii-
TUHW Ta KOMNIeMeHT. Ponb harouuTis Gy/ia BrnepLue obrpyHToBaHa
KNaCUYHUMU OOCTIKEHHAMY POCINCHKOro BYeHOro |.1. MeuHikoBa.
Y 1883 p. BiH yCTaHOBWB, LLIO OMIPHICTb OpraHi3aMy A0 IHAEKLIAHNX



3axBOpOBaHb MOB’si3aHa 3i 3AATHICTIO CreljiafibHUX KNITUH KPOBI /TIEAKOUUTIB (CErMEHTHI
HelTpodhiIM Ta MOHOLMTN) | KNITUH €HAOTENIK0 KPOBOHOCHWX CYAUH, PETUKY0-eHAoTENi-
/IbHUX KJTITUH ( TKAHWH CeMe3iHKK, NeYviHkn, NiMdpaTuyHnX By3/iB TOLLO) opraHiamy — doaro-
UMTIB 3axBadyBaTy i nepeTpasnoBaTt 30yAHNKIB IHGEKLIHMX 3aXBOPHOBaHb.

Makpodraru — ue Benuki KNiTMHM KPOoBi A0 AKMX BiAHOCATLCA MOHOUUTU, KNITUHK
€HA0TeNit0 KPOBOHOCHUX CYAVH, PETUKYNO-eHAOoTeMiafIbHi KNITUHW CeNEe3iHKN, MeYiHKN
Ta iHWKX opraHiB. Makpodaru norimHatTb 6akTepii Ta Bipycy XPOHIYHUX NPOLECIB, a
TaKOX 3pyMHOBaHI KNiTUHKW, NepeTpaBiooyn iX 3a OMNOMOrOK CBOIX (DEPMEHTIB.

Mikpodharu — pyxnmBi KNiTMHM KPOBi — NENKOUWTU, FO/TIOBHUM YNHOM CErMEHTOBAHI
HeNTPOoISIN, AKi 3aXBaYyOThb | 3HELLKOAKYHOTb MIKPOOU — 36y AHMKIB rOCTPUX iHDEKLN.

Mopsia 3 haroyMTo30M B iIMyHHOMY OpraHi3aMi 34aTHICTb 3HELLUKOMKyBaTh MiKpobun
Ta X TOKCMHM npuTamaHHa cupoBarTli KPOBi, 3aBASKM HAsiBHOCTI B Hili 0COGMBUX
3aXMCHUX PEYOBUH — aHTUTIM, SIKi YTBOPIOKTLCA B pe3ysbTaTi BBEAEHHA B OpraHiam
YYXXOPIOHUX CMOJYK — aHTUTEHIB.

AHTUreHun — Ue BNCOKOMOJIEKY/ISAPHI CNOJYKW, SKi € TEHETUYHO YY>KOPIAHUMU ONA
[AaHOro opraHiamy i BUK/IMKaKTb CreundiyHy iMyHHY peakLiito, CnpaMoBaHy Ha iX Bif-
TOPrHeHHA Ta eniMiHau,jto.

AHTUreHHi BNacTUBOCTI MarTb Bipycu, rpubKn, GakTepii, opraHu i TKaHWHK, LLIO
nepecazxeHi Big 04HOro opraHiamy iHLIOMY, pakoBa K/1iTUHa opraHiamy, ska otpumasia
HOBY reHeTU4Hy (cnagkoBy), a TOMY, i aHTUreHHY XapakTepUCTUKY.

AHTUTINA — creundiyHi 6inku (iIMyHOrno6yniHn), ki BUPOGNSAIOTLCA B OpraHismi
B pe3y/nbTarti aHTUTEeHHOro NoApasHeHHs | BOMOAIITb 34ATHICTIO BCTynaTu 3 aHTure-
Hamu B cneuundidHi cnonykn. AHTUTING BUABNAIOTLCA B CUPOBATL, KPOBi XBOPOTO Ti/IbK/
yepes fekinbKa AHIB NiC/IA noyaTky 3axXBOPHOBaHHS.

Pi3Hi BUAM MiKpOGIB i MIKpOOHI TOKCUHM XapaKTepM3yTbCs cneumdivHiCTIO CBOIX
aHTUreHiB, TOMY | aHTUTINA AiI0Tb cneundiyHo Ha MIKpOopraHiaMu BifnoBigHOTO BUAY
ab0 NpoAyKTu iX 0OMIHY.

IMyHHa nepebynosa, WO BiAOyBaETLCA B OpraHiaMi Mig BNJNBOM aHTUreHy, Mae
Ha3BYy «HAOYTUI IMYHITET», KA ByBa€ aKTUBHUM ab0 NacUBHUM.

B 3axucTi opraHiamy npotu 36yAHMKIB iH(DeKLinHMX XBOPOO BeNVKy posib Bigirpa-
I0Tb TakoX HecneundivHi haktopu 3axmcTy. o HUX BiAHOCATLCA — HEMPOHUKHICTb
300POBMX LUKIPAHMX | C/IM30BUX MOKPUBIB AN GINbLUIOCTI MIKPOOPraHiamiB, HasiBHICTb
B LUKIPSAHUX CEKpeTax i KNC/IOMY BMICTI LUTYHKA PEYOBWH, SIKi 3ryOHO Ail0Tb Ha MiKpo-
OpraHi3aMu, MPUCYTHICTb B KPOBI Ta PI3HMX pignHaxX opraHiamy (CnmnHa, Cnbo3n TOLLO)
hepMeHTHMX cucteM (Nisouum, rianlypoHigasa), siki 3HeLKOAKYTb MIKpOOpraHiamu.

3’51COBaHO TaKOX, L0 BipyCu, TOKCKMHU | MPOAYKTM po3nagy MiKpoopraHiamiB BUBO-
OATLCA i3 OpraHiaMy 3 MOTOM, MOKPOTOH, CeYero, KaJIloM TOLLLO.

Mpwu BipyCHMX IHPEKLISAX BadK/IMBE 3HAYEHHA MarTb Taki HecneuudiiyHi dpakTopu
3axXUCTY, K iIHTEPdIEPOH i NigBULLIEHHS TeMnepaTypu Tifa XBOpPOro.

IHTepdrepoH — NpoTMBIpYCHWIA BINOK, L0 BUPOOASETLCA 3apaXkKeHUMN KAITUHAMN.
BiH, Ak i aHTUTINA, B3aemMogi€ 3 BipycamMu i NpoTUAI€ X NPUKPINIEHHIO 40 NOBEPXHi UyT-
NINBUX KNITUH OpraHiamy i NPOHUKHEHHIO B KNITUHMW.

AHTUTINA cneundivyHi No BiAHOLLIEHHIO TiNIbKM A0 CBOIX BIipycCiB, iIHTepdiepoH npu-
THiYYy€ PO3MHOXEHHS Bi/IbLLIOCTI (SKLLO He BCiX) BipyCiB. AHTUTINIA YTBOPIOKOTLCA AOCUTL

101




OCHOBH BIOBE3IIEKH

ni3HO — Yyepes Aekinibka AHIB nicna BOyA0BW BIpYCIiB Y KMITUHW, iIHTEPEpPOH — 4Yepes
[eKifibKa rogvH.

TakvM 4ymMHOM, iHTEPdIEPOH NPOCTUI YHIBEPCAIbHUIA (DAKTOP 3axXUCTY Bif, 3ryOHOT
Aii BipyciB. A ro/10BHE, WO iHTEPhEePOH BOPETLCH TaKoX i3 BipycamMu, SiKi y>Ke NPOHUKIN
BCEpeAnHY KNiTUHW. B LibOMY Le ofHa MOro BiAMIHHICTb Bifd, aHTUTIA, AKi 3HELLIKOAXY-
I0Tb BipyCH, LLIO 3HAXOAATLCA 30BHI KNITUH | TOMY MOXYTb BUKOPUCTOBYBaTUCH, r0/10-
BHUM YMHOM, AN151 NONepeKeHHs, NPOdiNaKkTUK/ iHDEKLi, ane He AN iX NikyBaHHS.

BvikopucTaHHs npenapary iHTepdepoHy B MeAMyHiin npakTuui (Hanp., npu rpuni)
NPU3BOANTL [0 OOMEXEHHS KiSIbKOCTI CNPUAHATANBMX A0 BipPYCy K/ITUH, B pe3y/brarTi
4Oro PO3BUTOK IH(PEKLINHOIO 3aXBOPIOBAHHSA MPUNMHAETHCS.

CuctemMu iMmyHiTeTy opraHiamy. Kpim yTBOpeHHs aHTUTIN (rymopasibHa dpopma
IMYHITETY) ICHYE IHLUMIA TN IMYHHOT BiANOBIAi opraHiaMy Ha BBEAEHHSA aHTUTEHY — KJli-
TUHHa (hopmMa IMyHHOro pearyBaHHA. TOMY CUCTEMA IMYHITETY Ma€e CBOI OpraHu i Kiii-
THM (Cxema 7.1).

Imynni

OpraHu

IenTpanshni Iepadepuani

.

cemesinka
MM aTHIHI BY3TH
niMpaTHIHA CHCTEMA
niMba
KpOB
mKipa

Timyc Kictronii
(BHIIOYKOBA 3a11034) MO30K

T-nimdonnTn
(1% Bim MacH Tina
BHJIB
3HeIIKOIAYIOTE
BHI03MIHEH1
KIIITHHH 1 BIpyCH)

CrodypHi RIiTHER

B-aimponurn
il (pomoBaTaTEHHKH

(MIOTEH THCTAHTHO
3a JOIOMOTOI0
AHTHTLT)

PI3HHX
KITTHH KPOBi)

Cxema 7.1. Cuctema imyHiTeTYy OpraHiamy

3axucHi mexaHiamu iMyHiTeTy. IMyHHa BignoBiAb 3AiACHIOETLCS NiMaTUYHOK
CMCTEMOLO OpraHi3my.

OpraHu cucTemMm iMyHIiTeTy — Le TumMyc (BW/104KOBA 3a/103a), KICTKOBMIA MO3OK,
cenesiHka, nimgatnyHi By3nu (ix iHo4i HENpPaBUIbHO Ha3nBalOTb NiMdIaTUYHUMIN 3aJ10-
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3amu), CKYMYEeHHS KNiTUH Y rop/ii, TOHKOMY KULLEYHWKY, MPSAMIRA KULLL. YCi BOHM 3B’A3aHi
MK COBO0I0 B €MHY CUCTEMY CIiTKOK KPOBOHOCHUX Ta MliMdaTUYHMX cyauH. Mo doyHK-
LioHaNIbHOMY 3Ha4Y€HHI BOHW AiNATbCA Ha LeHTpasibHi (KICTKOBUIA MO30K Ta TUMYC) Ta
nepudpepuyHi (cenesiHka, niMmgaTnyHi By3nun, MUr4asikn ToLo).

CuHTE3 aHTuTIN | go3piBaHHA niMdouunTiB BiabyBaeThbCA B nepuepnyHmx opra-
Hax, PO3BUTOK i NOCTiliHEe (DYHKLIOHYBaHHA SKUX 3a/1€XUTb Bif LLeHTpasibHMX NiMgooia-
HMX YTBOPEHb — KICTKOBOTO MO3KY | TUMYCY. B KICTKOBOMY MO3KYy 3HaXOAATLCH CTBO/IOBI
KNITUHW, 3 SKUX CUHTE3YHTbCA Pi3Hi BUAW KNITUH KPoBi. TuMyc 6epe yvacTb y ABOX
dhopmax iMmyHHOI BiAMNOBIAI: B peakuisax ryMopasibHOro TUny — CUHTE3y aHTuTIN ( Bigno-
BigatoTb B —nimchoumTn) Ta peakuisx KAITMHHOIO TUMY — BIATOPrHEHHS (BiAMUPaHHS)
nepecazxeHoi YyopigHoi TkaHuHU (BignosigawTb T-iMdoLmTK).

B-nimcoumntn BUPO6NAOTL iIMYHOr100yNiHM — cneundiuHi aHTUTINa NpoTn GakTe-
piasibHKX, BIPYCHUX Ta OyAb-AKMX IHLWNMX aHTUTEHIB — YY)XXOPIgHNUX BUCOKOMOEKY/IAP-
HUX 3'eQHaHb. BigoMo N'aTb knacis aHTUTin — M, G, A, E, D. ind Toro, o6 B opraHi3ami
Hakonuuuiacb OOCTATHA KiJIbKICTb @HTUTIN, AKI 34aTHI 3HELLKOMKYBATU  Yy>KOPiAHi
aHTUreHu, NOBVHEH NPOWTK BIANOBIAHMIA Yac.

MpuxoBaHWii «MOBYa3HU» Nepiof Ha3MBa€ETbCA NATEHTHUM MepiogoM. Y uei
nepiof Akpas i Bif0yBaeTbCS PO3BUTOK peakLiit iMyHiTeTy. Ha noBepxHi B- i T-nimcouuntis
€ cneuianizoBaHi CTPYKTYpU — aHTUreHpo3ni3Hatodi peuentopu. OTpUMyouM cneuyu-
iuHMiA curHan Big aHTUreHy i HecneuudpivHnini — Big T -nimcbouunTy, B-nimdount
NoOYNHAE PO3MHOXYBATUCS | NEPETBOPIOETLCA B MAasMaTU4Hy KNITUHY, Sika aKTMBHO
BMPOGNAE aHTUTIIa — iIMYHOII00Y/TiHY | BUAINAE TX B KPOBOTIK. AHTUTINIA 3B’A3YH0TbCSA
3 aHTMreHamu, yTBOPKOKYM KOMMNIEKC aHTUTEeH-aHTUTINO, SKUIA PiISHUMK Hecneuundiy-
HUMM AOiSSMU PYWHYETLCS | BUBOAMTBLCA 3 opraHiaMy. KNiTUHHNUIA iMyHITET 3a6e3nedyoTb
T-nimdpoumntn. Ix pisHoBuA — T-Kinepw (Bif aHr1. — «y6UBLSA») , O CPOMOXHI PYIHY-
Batu KNITUHW, NPOTU AKMX BUPOONANUCA aHTUTINIa, abo BOMBATU YYXXOPILHI KNITUHW.
KNiTMHW iIMyHHOT CMCTEMM MPU KOHTaKTI 3 Yy)XXKOPiAHUM aHTUreHOM 3anam'aToBYHTb 0r0
i NPX NOBTOPHIl 3yCTpiyvi AatoTb 3a3BUYali CU/bHIWY peakuito. IMyHonoriyHa nam'stb
«3aKpIN/IETLCA» Ha POKK, YaCTO — Ha BCe XUTTA. BoHa 36epiraeTbCcs B [LOBIOXMBYYMX
nimgooumTax, abo nepefacTbCs y CNafoK HallaakaMm «HaBYEHUX» NiMGIOUUTIB.

Ha puc. 7.1, 7.2 Ta 7.3 nokasaHo, K npefCcTaBHUKN iIMYyHHOT CUCTEMU 3HELLKOOKY-
0Tb PaKOBi KNITUHK | 6akTepii cnbipCbKOT BUpPa3Ku.

Puc. 7.1. 306paxeHi Puc. 7.2. ABa T-nimcpouuta

pakoBi KNiTUHM Ha pakoBiii KNiTUHI
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T-niMdoUNTM 3HELLKOKYHOTb PaKOBI KITUHM CaMOCTIiHO, @60 NOCKMAaTb CUTHa
IMYHHIli cucTemi, Ska BUAINSE IHWI KNITUHW , ANS 3HELUKO)KEHHSA PakoBUX YTBOPEHb.

Puc. 7.3. 306paXeHHs1 CKaHYIO4Oro eNIeKTPOHHOIo Mikpockony — HelTpodin (xosmud)
oxonue G6akTepii cnéipcbKoi BUpas3ku (momapaHyesud)

BigoMo Tpu TUMNY NopyLleHHsA IMYHITETY: iMyHOAediuuTN, ayTOIMyHHIi XBOpOOGMU
Ta aneprii.

ICHye rpyna BpoaXeHux, abo Tak 3BaHMX NepPBUHHUX, iMyHoAediumTiB. IMig HAMK
PO3yMIETLCA HE3AAaTHICTb OpraHiaMy [0 NOBHOLIHHOT IMYHHOT BignoBigi. Taki gedekTun
yacTiwe MOXyTb OyTn 06yMOB/EHI nopaskamu (Heaopo3BUTKY) B- i T-cuctemu imyHi-
TeTy. Halibinblw BakkMMu thopMamu iMyHoZequiumTiB BBaXXatOTbCA KOMOIHOBaHI ypa-
)XEHHS1 060X Ha3BaHWX CUCTEM.

BTOpuHHI imyHOAE(iLMTN — NaTO/MOrYHI CTaHK, WO PO3BMBAKOTLCA BHAC/ILOK
YLWKOKEHHS OKPEMUX JTaHOK KNITUHHOTO abo ryMOpasibHOro iMyHITETY naToreHHUMU
chakTopammn 6io10riyHOro, XimMiyHOro Ta (ui3MYHOro NOXOMKEHHsi. HaiuacTile BOHU
pPO3BMBAKTLCA NPW Aji Ha OpraHiam NAaMHKM NiMGOTPONHOT BipycHOI iHekuil (CHIA,
abo cuMHApPOM HabyToro iMyHoaediumTy AANHN), TOKCUYHUX (DAKTOPIB, IOHI3yHUOT
paaiauii.

BcTaHOBNEHHA MPUPOAM aHTUTINT OAepXano Besvke MpakTUyHe 3HavyeHHs. Tak,
Hanpuknag, 3amicTb TOro W06 BWKOPUCTOBYBATU ONA MPOMINAKTUKA | JTIKYBasIbHUX
Linel cmpoBaTKy KpOBI, 3 HEl BUAANSATb HEMOTPIOHI 6iNKK, 3aMWwatoTb TiNbKK rama-
rNOBYNIHN, B SIKUX 3HAXOAATLCS IMYHHI Tina.

AHTUTINA BifirpatoTb AyXe BaX/IMBY PO/b B IMYHITETI opraHiamy. Lie YiTko BUsIBMS-

€TbCA Ha Npuknagi Al aHTUTOKCUHIB. AHTUTOKCUHWN BONOAIOTL 3[4aTHICTIO HelTpanisy-
BaTu MIKpOOHI €K30TOKCUHKN. Hanpuknaga, npu andotepii aHTUTOKCUH Bifirpae OCHOBHY
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pOJib B IMYHITETI, AKUIA B LIMX YMOBaxX Ha3nBaETbCA aHTUTOKCUYHMUM. YCTaHOB/EHO, LU0
NN, Y AKMX B KPOBI AOCTATHSA KINIbKICTb LLbOr0 @HTUTOKCUHY, IMyHHI A0 audiTepii. Ha
Lii OCHOBI AN NiKkyBaHHA AMAdITEPIT BUKOPUCTOBYHOTb @HTUTOKCUYHY NPOTUANGTEPINHY
C/pOBAaTKY, SiKa LUBUAKO HEWTpalisye LIMPKYNHOHUNIA B OpraHiami XBOporo AndpTepinHnia
TOKCUH.

Mpouec aHTUTINIOYTBOPEHHA MiANOPALAKOBYETLCA, AK | YCi iHWI QOYHKUiT OpraHiamy;,
Helipo-rymopasibHiii perynsuii, ska cnpsiMoBaHa Ha BifHOB/IEHHA piBHOBarn BHYTPILU-
HbOrO cepeoByLLa OpraHiamy, NopyLleHoi XBOPOOOTBOPHNM ab0 HyXXOPIAHUM areHToM
(MiKpo6oM ab0 110ro TOKCMHOM Ta iHLIMM aHTUTEHOM).

Tak, KOPTU30H — NPOTM3anasibHUn TOPMOH KOPU HaAHVPHUKIB — NPUTHiYYye nnas-
MOUMTAPHY peakLito i CUHTE3 aHTUTI/T; Ae30KCUKOPTUKOCTEPOH — APYTNid TOPMOH KOpU
HaQHWUPHWKIB, HABNaKK, 3a4aTHWIA NiACUOBATY 3anasibHy peakLito, niasMarmn3allito Ki-
TUH | NPOAYKLi0 aHTUTIN.

FeHu iMyHHOI BignoBigi i BakuuHauisa mMaiioyTHboro. Cepef ycnixis cyyacHoi
iMyHO/1OriT HEOOXIAHO BIAMITUTM (PaKT BIOKPUTTA reHiB iIMyHHOT BiAMNOBIi, SKi OTpuMaUsv
Ha3By Ir —reHu (Immune Response —reHn). Bigomo Ginbie 20 reHis iMyHHOI BiAMNOBIAI.
3HauHa KinbKicTb X Hece iHhopMaLito No 34iMCHEHHIO IHAMBIAyaNnbHOI peakLii opra-
Hi3My Ha aHTUreH.

Y 1936 poui nogpy»oks KnouHoBCbKMX i3 MonbLi ycTaHOBMAA, WO 30aTHICTb opra-
Hi3My [0 CW/AbHOI abo cnabKkoi iMyHHOI BiAMOBIAI BM3HAYAETLCS CMaZKOBICTHO. Lls
o6CTaBMHa AyXe BakMBa i f03BOIAE NAIATA 40 pO3p06KM Npobnemu iHAMBIAYabHOT
BaKLMHaLiT.

P.B. MeTtpos i P.M. XaiToB po3pobu/in iMyHHOT€HETUYHWNIA NPUHLMUM CTBOPEHHS iMY-
HOreHHUX npenapariB — Npoobpas BakLMH MalibyTHbOro. BueHnmmn konuwHsoro CPCP
CYHTE30BaHi LUTY4YHi reHun, Aki He MarTb NPUPOAHUX XIMIYHUX aHanoriB i npeacrtas-
NATb CO60K MaKPOMOEKYNSAPHI KOMMIEKCH, SIKi CKNaaatoTbCsA 3 HEOOXIAHOIO reHy i
CYHTETUYHOrO NOJIEeNEKTPONITY, L0 3a6e3neuytoTh Ir- | T-He3as1eXHICTb iMyHHOT Bigno-
Bigi. MPpMHLMN CUHTE3Y LUTYYHUX iIMYHHOTEHIB BiJKPUBAE HOBI MOX/IMBOCTI CTBOPEHHS
BaKLMHHMX npenaparis npoTu iHdeKL,ii.

[o rnobanbHMx Npobaem NACTBa Ha NOPO3i HOBOrO CTONITTA dhaxisuj, WO 3alima-
OTbCS BMBYEHHSIM B3aEMO/i HABKO/TMLLHBOIO cepefoBua i IANHN BIAHOCATb Taky
npo6nemy, K 36epexeHHs 30pPOB’'s NIOACTBA.

Hecnpuatnmnea ekonoriyHa cuTyawisa 3HauHOK Mipoto BiOUBa€ETLCA Ha PiBHI 3aXBO-
PrOBAHOCTI Ta CMEPTHOCTI HaCesleHHA B YKpaiHi (puc. 7.4).

MporHo3 WoAo BiATBOPEHHA HACEsIeHHs, 34iNCHEHnIA IHCTUTYTOM Aemorpadii Ta
couianbHux gocnigpkeHb HAHY, CBifunTh, LLO YACENBHICTb HAaCe/IEHHA YKpaiH1 CKOpo-
yyBaTUMETbLCS I Hagdani, KL He MOoinwyBaTh eKONOTYHNIA CTaH B KpaiHi.

Ha nouyatky XX1-ro cTtopiyysi Halbifibll PO3NOBCIOIKEHMMU XBOpOGaMKU cTann
asniepria Ta OHKO3axBOPHOBaHHSA. HaliuacTille aneprito CrnpuUnHATb:

- BE3KOHTPO/IbHE BUKOPUCTAHHA aHTUOIOTUKIB, BITAMIHIB Ta IHLLIMX Npenaparis,;
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Puc. 7.4. MpupoaHuii pyx HaceseHHs YKpaiHu

Lxepeno: daHi [epxcmamucmuku YkpaiHu 3a 2015 pik

Mpumitka: 3a 2014 pik — 6e3 ypaxyBaHHS TMMYacOBO OKyrnoBaHoi Teputopii ABTOHOMHOT Pecny6nikv Kpum i m. CeBacTonons Ta yac-
TVUHW 30HU NPOBEAEHHSA aHTUTEPOPUCTUYHOT onepavir).

- BUKOPUCTaHHS NPOAYKTIB XapuyBaHHSA 3 Pi3HUMM WTYYHUMK Ao6aBkamu, 6apBHU-
KaMu TOLLO;

- rolyBaHHA HEMOB/IAT LUTYYHO DKEIO;

- [/INCTSIHA IHBA3Is;

- XiMi3aLif CifibCbKOrocnofapcbkoro BUPOOHNLTBA,;

- BUKOPWCTaHHA 3aco6iB nobyToBOi XiMil TOLLO.
Bucoki pysvkun onsa 300poB’a No4eil CTBOPHOE TaKOX:

- CNOXMBaHHA NUTHOI BOAW HecTaHA4apTHOI AKocTi. CaMe 3 He,06POSKICHOK MNUT-
HOI BOA0H0, SIK CBIiUYNTb MOHITOPUHT iH(PEKLINHOT 3aXBOPOBAHOCTI, MOB’A3aHWNIA KOXEH
2-3-i1 cnanax KALWKOBUX IHGDEKLiN;

- 3abpyaHeHHs | gerpagauis rpyHTie, ki OpMyHOTb 3HaYHY YacTUHY Bf1lacTUBOC-
Teil NUTHOI BoAW, NPOAYKTIB Xap4yyBaHHS i Aesiki BNacTUBOCTI aTMOCIEPHOro nNoBiTps,
MOXYTb OyTI pakTOpOM nepeaadi 30yAHNKIB IHPEKLINHNX 3aXBOPHOBaHb Ta iHBa3Il.

Y NIOAWUHU KINbKICTb iIMYHOr/106YNiHIB B KPOBI PEryOETLCA CUCTEMOK) IMYHITETY.
Konn usa cuctema nepeBaHTaXeHa i€t BaXXKUX MeTasliB, NectuymaiB, HiTparie, xap-
YOBMX GaApPBHUKIB, PafioakTUBHUX PEUYOBUH TOLLO, TO KifIbKICTb aHTUTEHIB B KPOBI Pi3KO
30iNbLWYETLCA | AK pe3y/ibTaT — CUHTE3YIOThCA cneumdivHi pe4oBUHK, SKi BUKIMKAOTb
asneprivyHi peakuir.

OCHOBHUMW [Kepenamy 3abpyfHEHHA OO0BKINNA KaHUEepOoreHHUMn cakropamu
BM3HAHO: 3HAYHi 06CATN BUKMAIB Y MNOBITPS, CKMAM CTIUHUX BOA, HAKOMUYEHHS KaHLe-
pPOreHHo-He6e3neyHnx Biaxoais; 6aratopiuHe OyHKLIOHYBAHHSA HA OOMEXEHMX TEPUTO-
pisix riraHTiB iIHAYCTPII.

MexaHi3m cneumdivHoT Aii XiMIYHUX KaHLeporeHis nopsas 3 iHAyKyBaHHAM HOBO-
YTBOPEHb 3yMOBJ/IHOE PO3BUTOK iIMYHOLENPECUBHUX CTaHIB OpPraHiaMy, MyTareHHi 3MiHu,
CKOPOYEHHSI TPUBAIOCTI XUTTSA NOAEN.
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Hansaxxnueilwmmm napameTpamu, Lo XxapakTepusytoTb CTaH 340PO0B’A HACETEHHS,
€ MeMKo-AemMorpacdivHi nokasHukKn. emorpadpivHi NoKasHKK Ta 34,0P0B’St HACENEeHHS
€ YYTIMBUMUN XapaKTepUCTUKamu, siKi BigobpaxkaroTb 3MiHW B SIKOCTI HABKO/IULLIHLOTO
cepeaoBumula. YncneHHi gaHi ceigyatb Npo Te, WO B €KO10rNYHO HECNPUATINBUX PETio-
Hax peecTpyeTbCA 36iMbLUEHHS PIBHA CMEPTHOCTI Ta 3aXBOPIOBAHOCTI HACeNEeHHs, Npu
LbOMY BiACTEXYETbCA NEBHWI 3B’30K 3 €KOIOTNYHUMWN OCOB/IMBOCTSAMU PETiOHY. YCi
opraHiamu (BKtoHaKuM MOAMHY) Ha NaHeTi «MponyckarTb Yepes cebex» NoBITPAHUIN
okeaH 3eMni 3a 10 pokiB, a Le 3Ha4uTb, L0 NPOTAroM LibOro nepiogy BCi 3abpyaHto-
Baui, Wo notpanuan ao atmoctepu, MoXyTb BUSBUTUCS B XUBI peyoBUHI Biocdepn.

AHani3 pesynsraTiB CNocTepPeXeHb NPOTSAroM 6GinbLl HX 20-pivyHOro nepioay cBig-
UNTb, WO PIBEHb BMICTY KaHLEPOreHHMX Crnosiyk B atMocdiepHOMYy MOBITPI YKpaiHu
3pocTae B Mipy YKpYNHEHHS (TepuUTOpiasibHOrO 36i/bLUEHHS) HACENEHOro NyHKTY, ane
Le 6inbLy ponb TYT BiAirpatTb XxapakTep NPOMUC/IOBOIO PO3BUTKY Ta LL/IbHICTb Mpo-
MUC/TIOBUX [XXepen BUKUAIB.

HaceneHHA YkpaiHu, oco6/1MBO NPOMUCIOBUX MICT, YacTille CTasio XBOpiTU 3/10-
AKICH/MY HOBOYTBOPEHHSAMY Tpaxeid, 6POHXIB i ilereHb (0C06/IMBO AiTH).

Tabnuys 7.1

PiBeHb 3aranbHOi Ta AUTAYOI CMEPTHOCTI cepefl HaCcelIeHHS AeAKNX
npomMmucnoBux MicT YKpaiHu B 2005 poui [IpuwieHko C.B., 2005 p.]

MicTo 3aranbHuUi KoedilieHT KoedpiLieHT guTAY0l CMEepPTHOCTI
cmepTHOoCTi Ha 1000 Yor. Ha 1000 HOBOHaPOMKEHUX
JoHelbK 15,4 16,7
lopniska 19,4 14,3
€HakieBe 20,7 7,6
MakiiBka 18,8 11,0
Mapiynonb 15,9 8,9
JHinponeTpoBChk 15,1 7,2
3anopixxs 14,7 9,7
Kuis 11,2 7,5

AHani3 pesynbratiB Tabn. 7.1. nokasye, WO B AaHWIA Yac cepeq HanbinbLwmx MicT
YKpaiHu HalBULLMIA piBEHb 3arasibHOI Ta ANTAYOI CMEPTHOCTI 3apPeecTpoBaHuii y Mic-
Tax [oHeubkoi obnacTi. MNicna 6araTopiuHoro cnagy 3 1998 poky B YkpaiHi noyana
3pocTaTy KisibKiCTb 3aXBOPKOBaHb Ha Ty6epKy/b03.

3a gaHuMu IHCTUTYTY ririeHn Ta megunyHoi ekonorii iMm. O.M. Map3eesa AMHY, y
2007-2011 pokax, fiK i paHiwe, B yCiX HaceneHnx NyHKTax YKpaiHu crocrepirasiv cra-
6iflbHe 3a6pyAHEHHA aTMOCEPHOro NOBITPS KOMM/IEKCOM PEYOBUH KaHLEepOoreHHol
4ii (tabn. 7.2).

Ha ocHOBI faHux Tabn. 7.2 MOXHa CTBEPAYKYBATH, LLIO cepes, XIMIYHMX CMOJYK B aTMOC-
doepHOMY MOBITPI B AOCAIAKYBAHUX MiCTaxX NPIOPUTETHO peyoBUHOLo € BI. Lie 3ymoBieHo
0ro HalBINbLUIOK CTIKICTIO | NOLUMPEHICTIO cepep, iHLWMX KaHLepOoreHHMX 3abpyaHioBadiB
arMmocdyepHoro noBiTps. OHKO/OrIYHI 3aXBOPHOBAHHA HaNOIbLUMM CTyNeHeM 3yMOB/IEHI
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Tabnuysi 7.2

BHecOK oKkpeMux KOMMNOHEHTIB Y cyMapHe 3a6pyAHeHHA aTMmocdepHOro noBiTps
XiMmiyHMMU KaHueporeHamu(B %) B mictax Kpusomy Po3i, IHiNpoA3epXXUHCbKY,
AHinponetpoBcbKy, Kuesi: (HiTpo3sogimetrunamin (HOAMA), HiTpo3ogieTunamiH
(HOEA), 6eH3(a)nipeH (BIM), BaXKi meTanun — Hikesb, XpoMm

MicTo XiMiuHi KaHLeporeHu ,% Baxki metanu ,%
HAMA HAOEA B Hikenb Xpom
KpvBuia Pir 10 1 85 1 3
[JHINpoa3epXUHCHK 7 1 82 4 6
Knis 27 1 70 1 1
Cinbcbka MicLeBiCTb 31 3 66

Axepeno: Mamepianu HayioHa/ibHOT 00rosidi MiHicmepcmsa ekosioeii npo cma
HaBKO/TUWHbLO20 MPUPOOHO20 cepedosuwya 8 Ykpaivi y 2011 poui

BM/IMBOM Ha HacefieHHsA 3abpyaHEeHoro aTMocpepHoro noBiTps, B AKOMY € Taki KaHLepo-
reHHi peyoBuHM AK B, AioKCuHKW, doopManbAeria, Cronyky BaXKKUX MeTauliB.

6T L =+ 400
.‘/ 1+ 350
5 i -4 ('}

1991 1985 2000 2002 2005 2007

[ kaHueporeHHnA puank 3abpyaHeHHs; —e— 3aransHa OHKONOT IMHA 3aXBOPIBAHICTY

Puc. 7.5. QuHamika 3a6pyaHEHHS NMOBITPSA i 3ara/ibHOT OHKO/TIOTIYHOI
3axBOpPOBaHOCTI Y M. [IHinponeTpoBCcbLKY B 1991-2007 pp.

1995 2000 2002 2005 2007

T HAHLEPOr EHHIN DUavk 3abpy QHeHHA ©— JArANLHA OHKONONYHA 3aXBOPKIBAHIC T

Puc. 7.6. AuHamika 3a6pyaHEHHS NOBITPA i 3ara/ibHOI OHKOJIOTiUHOI
3axBoptoBaHOCTi Y M. Knesi B 1991-2007 pp.
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Ha puc. 7.5, 7.6, nokasaHa guHamika 3abpyAHeHb MOBITPA Ta 3a/1€XHICTb OHKO-
3axBOpOBaHb Bif, UMX 3abpyaHeHb B mictax Kuesi i [HinponeTpoBcbKy (Marepianu
HaujioHanbHOT gonosigi MiHicTepcTBa ekosnorii Npo cTaH HaBKO/IULLHLOTO NPUPOAHOI0
cepeaoBuula B Ykpaini y 2007 pou).

Y npo6newmi ririeHn aTMmoctepHoro noBiTPS Ha 0CO6MMBY yBary 3ac/lyroByloTb
XiMiYHi peYOBUMHN KaHLLepOreHHOoT Aji. 3a AaHUMKM IHCTUTYTY TirieHn Ta MeguyHoi eKoso-
rif im. O.M. Map3eeBa AMHY, y 2007-2016 pokax, K i paHille, B YCiX HaceNeHnX MyHK-
Tax YkpaiHu crnoctepirasiock ctabinibHe 3abpyAHEHHS HABKO/IMLLHBLOMO cepefoBuia
KOMIM/IEKCOM TakuX pevoBUH.

Hanpuknag, okcug Byrneuto (CO, "yagHuin ra3”) Ta 6eHs(a)nupeH (BIM) — ogHi 3
HaNCTIAKILWLIMX | HaliHe6e3neuHilnx 3abpyaHioBadiB aTMOCHEPHOro noBiTpsA. BoHu
TakoX BXOAATb [0 CKIafy BUKUAIB aBTOTPAHCNOPTY.

B camoounLleHHi noBiTpsAHOro cepeaosumula Big CO B NEBHIN Mipi Bigirpae HasB-
HICTb Ha TepuTOopIi MicTa 3eM/i, BiSIbHOI B, TBEPAOrO WTYYHOrO NOKPUTTS, TOGTO TiEl,
LLIO 3HAXOAUTBLCA Mif, ra3oHamn, 3eN1eHNMN HacaXeHHAMY CKBEpIB, Napkis Towo. Kpim
TOrO, WO POC/IMHWN OYMLLYIOTb MOBITPA Bif, TOKCUYHUX PEYOBWH, BENIMKA POJb B LbOMY
NpoLecCi HaNeXxnTb MiKpoopraHiamam r'pyHTy.

Hanpuknag, 3'sicoBaHo, Lo npu Temneparypi nosiTps +15-35°C Ha 1 ra wogobu
6akTepil Ta MiKpoopraHiamu, WO MeLllKalTb B 3eM/i, 3gaTHi nepetsoputn Ha CO,
Malixe 81 TOHHY OKcuAy BYI/EL0, SSKUIM MICTUTLCA B MPU3EMHOMY LLApi aTMOCEPHOro
noBiTps. INpu LbOMY MiKpOGIONOriYHI NPOLECK 3MEHLLYHTb KOHLUEeHTpauito CO B NOBITPI
3a 3 rogvHn i3 140 mr/m? oo 0, a SO, — 6inbLu, HiX Y 100 pasis BCbOro 3a 15 XBU/INH.

I3 coTeHb MAB pi3HOI 6yf0BKU, BU3HAYEHNX B O6’€KTax HaBKOMLLHBLOIO cepepn-
oBuwWa, 6eH3(a)nipeH HanbiNbL NPUOPUTETHUI A1 MOHITOPUHTY. Barato rpyHTOBuMX
MIKPOOpPraHi3aMiB BUABW/IUCA BUCOKOYYTAMBUMWU A0 Aii Brl, wWo 3MiHOE chopmoBaHi
MiKpOoGioLueHo3n i BNMBaE Ha 6ioioriyHy NPOAYKTUBHICTL I'PYHTY. Tak,Mpu BHECEHHI
B rpyHT Bl y KoHueHTpauisx 40-100 MKI/Kr pPi3KO MPUTHIYYETbEA PICT canpoiTHUX
MIKpOOpraHiamiB, asie CTUMYNHETbLCS PO3MHOXEHHST KMLIKOBOI Maslnyku Ta rpubis,
nepeBaXHoO, akTMHOMILETIB. BHacnifgok manogoctynHocTi B go rpyHToBMX GakTepii,
npouec 1oro pyiHyBaHHA BifbyBaeTbCa AyXe NoBiIbHO. BIT Moxe akymynioBatucs
POCNNHAMMU, LLIASIXOM HaAXOMKEHHS B MiA3EMHI OpraHun 3 rpyHTY | B HAA3EMHI YacTUHU
pocnvH — 3 atmocchepn. BussneHo, Wwo B iHAYCTpiasibHUX pailoHax YMICT B pOC/IMHaX
Bl 3HAYHO BULLE, HIX Yy TUX Xe BUAIB, 3I6paHNX Y «UUCTUX» palloHax, i nepeBuLLye
(DOHOBWIA PIiBEHB.

MixHapoagHa rpyna ekcnepriB BigHe-
cna 6eH3(a)nipeH O uucna areHTiB, O/
AKNX ICHYIOTb [OCTOBIPHI JOKa3Wn X KaHue-
poreHHoi Aji Ha opraHiam TBapuH. B opra-
Hi3M 6eH3(a)nipeH Moxe noTpannsaTy yepes
LUKipY, opraHn amxaHHs, LUKT Ta TpaHcnna-
LUeHTapHWiA Wwnax. Mpu BCiX UuMX wasxax
Ha[XO[MKEHHA BAABa/IOCA BUKIMKATK 3/10-
AKICHI NYX/IMHW Y TBApWH.
XimiyHMIA  3B’A30K  GeH3(a)nipeHy 3
HykneoTugamu Mmonekyn AHK moxe npu- Puc. 7.7. XimiuHa chopmyna
3BECTV [0 BaXKKMX BUAIB Baf, y HOBOHApPO- 6eH3(a)nipeHy
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KeHux. Ha puc. 7.8 nokasaHo 3B’A3yBaHHSA 6eH3(a)
nipeHy 3 Hykneotugamu monekynm JHK 3 yTBopeH-
HAM afayKTy.

HesanexHo Big No3uuii, Taknii agaykT nopyLuye
KOMM/IEMEHTapPHEe CnaploBaHHSA a30TUCTUX OCHOB
MDK faHutoramn i nopywye crnipasnbHy CTPYKTYpYy
OHK, npuvuyomy, Ui CNOTBOPEHHS BMi3HAKTLCA ana-
patom penapauii. B npoueci eBosntouji 3'ABNANTLCS
farato pi3HMX MexaHi3MiB penapadii, Aki crnpasns-
I0TbCA 3 AesAKUMUM NnoLwkomkeHHsaMn OAHK. Ane ximiu-
HWI 3B’A30K BeH3(a)NipeHy 3 HyK/1eoTUaaMmn MONEKY/
[OHK, aki He penapyBasica Moxe Npu3BecTy A0 Bax-

3 HyKkneoTupamm monekynu  KVX BUAIB BaJ Y HOBOHAPO/XKEHNX.
OHK Ta yTBOpeHHs agaykKTy Y 2007 poui Hanlbifibwi piBHI MakCUMasIbHUX
[CToxapoB, 2007 p.] KOHUeHTpauin Bl cnoctepiranuce y M. Knesi, ogHak
Takuii piBeHb 3abpyAHEHHs MOBITPSAHOrO 6GacenHy
peecTpyBaBCcs NEepeBaXXHO B 30HI BEIMKMX aBTOMarictpanein. Kpim Toro, y MicTi €
6inbLe 10 nignpueMCTB, SKi BUKMAAKTb B NMOBITPS Pi3HI TOKCMUHI PeUOBMHM, L0 nepe-
BuWytoTh iX FOK. Lia cutyauia 36epiraetbes i NOHWHI. BN MeTaboni3yeTbCsd MOHOOKCK-

reHa3HoK CUCTEMOK MIKPOCOMa/TLHOTO OKMC/IEHHS.

Lis cuctema 6yna Bnepuue Bigkputa y 1950 p. B KNiTUHaX NeYiHku, Ae BOHa Hai-
6isblle po3BUHEHA, a il OCHOBHUIA KOMMOHEHT — LMToxpoM P-450 (ckop. uuT. P-450),
Ha3BaHWUIA Tak 3a XapakTepHWiAi CNeKTP NOr/IMHAHHA BifHOBMEHOIO KOMM/IEKCY 3 OKCU-
[OoM Byrneut B obnacti 450 HMm, | 6yB BUAiNeHniA y 1958 poli Ta BUBYEHWIA B CEPEHI
70-X pokiB XX CT.

Oesiki pisHoBuan umut. P-450 nokanidytoTbCsl B MITOXOHApPia/ibHIN MeMOpaHi.
Y pi3HuMX 6ionorivHMx 06’ekTax Ta TKaHUHax BUSIBAEHO Ginblie 300 pi3HOBUAIB LWUT.
P-450. Lsa rpyna dpepMeHTiB B €BOJIOLIAHOMY MN/iaHi HapaxoBye malixe 3MpPA,.
pokiB. MonicneynivyHiCTb MIKPOCOMaJIbHOTO OKUC/IEHHA MOACHIOETLCA BNacTUBOC-
TAMW OCHOBHOIO KOMMOHEHTY MOHOOKCUreHa3Ho1 cuctemu uut. P-450, aknin doyHK-
LioHYE Y BUINAA] Pi3HUX i30hOpM — remn-
poTeiHiB. BOHM MaloTb 3arasibHy Oya0BYy
aKTUBHOIO LEHTPY, SKWUIA BMILLYE remoBe
3ani30, a pi3HATbCA CBOEK cyb6ecTpar-

Puc. 7.8. 3B’s130K 6eH3(a)nipeHy

2] HOK cneundivHicTiO Ta 0CcOo6MBOCTAMMU
: NMEPBUHHOT CTPYKTYpPU 6INKOBOT YacCTUHM
hepmeHTy.

I3ochopmn umMT. P-450 3HaiaeHi B Tka-
Bems(a) mipen 1Ay nediHKK, NereHb, CenesiHku, HUPOK,
Tem LLUKIpY Ta POPMEHNX eNleMEHTIB KPOoBi (Kpim
Honinemaimii - Ge3nfepHUX epUTPOLMTIB). BOHM  3aaTHi

hepmenTy mMeTabonidyBartu He TiNbKu rigpoobHi Kce-
HOGIOTMKN (Hanpuknag, 6eH3(a)nupeH Ta
Moro noxigHi, AioKCUMHK, diypaHKn), a Takox

LLITY4YHO CUHTE30BaHHi CNnosiykn — nectu-

Puc. 7.9. 3B’A30K 6eH3(a)nipeHy

3 remMomM mMonekynu yutoxpomy P-450 ) )
[CToxapos A., 2007 p] unan, nikapcbki 3acobu ToLLO.
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I30cpopmu uuT. P-450 € fOAATKOBOK A0 CUCTEMU IMYHHOIO 3aXUCTy («Apyra iMyHHa
cucTeMar), ika NPoTUAIE HAAXOMKEHHIO B OPraHi3aM Yy>KopigHNUX BUCOKOMOMEKYNAPHUX
crnonyk 6ionorivyHoro noxomkeHHs. Lia nonicneyndivHicTb A03BOMSE 3p06UTN Npuny-
LLIEeHHSA, WO pi3HOBUAM UUT. P-450 MOXYTb CMHTE3yBaTUCA NiC/1A NonagaHHs B OpraHiam
HOBMX CMOJIYK MOAIGHO TOMY, SIK CUHTE3YKTbCA cneundivHi aHTuTINa y BignoBigb Ha
nonazaHHs B OpraHi3M aHTUTEHIB.

Y AKocTi piToiHAuKaTopiB 3abpyaHeHHs 6iocdpepu MNAB NPONoOHYETLCA BUKOPUCTO-
BYBaTW XBOK COCHU 3BUYAMHOT, CTYMiHb 3a6pyAHEeHHS Kol Bl KopentoeTbes 3 KOHLUEH-
Tpaui€eto 0OCTaHHBLOro B atmocdepi.

Mikpob6ionozidyHa oyiHka sikocmi 800 3 0271510y Ha enioemMiyHy cumyayiro

Boga Bigirpae BupilasibHy posib Y NiATPUMLI XUTTA JTIOAMHU. AKICTb BOAW 00yMOB-
NeHa K NPUPOAHUMU, aHTPONOTEeHHUMK Tak i GionioriyHMMK chakTopamu. FocnogapcbKo-
Nno6yToBi, NPOMUC/I0BI, CifIbCbKOrocnoAapchki CKMAM 3yMOBAOKTE 6io10rivyHe, XiMivHe,
isnyHe Ta Tennose 3abpygHeHHs rigpocdepn. E4MHOT 3arasibHOoAEePXXaBHOI HOPMN
AIKOCTi BOAW He ICHY€E, TOMY LU ii NPUAATHICTb BU3HAYAETLCA KOHKPETHUMW BUMOraMu
OKpeMUX BMAIB BOAOKOPUCTYBaHHS.

>xepena nMTHOro BogonoctadyaHHsa YkpaiHu (piukyi Ta BOAOCXOBMLLA) XapakTepu-
3YHOTbCH HU3bKOK SAKICTIO BOAWU. YNCTUX NPUPOAHUX BOL, NPaKTUYHO He 3a/1MLLINIoCS.
Hemae i BOgoViM, Siki MOXHa BigHECTU [0 TPeTbOl KaTeropii AKOCTi BOAM, a BoAa B
[Hinpi 3a HU3KOK NMOKa3HWKIB He NiAXOAUTb HaBITh Mig, YeTBEPTY KaTeropito AkocTi. L
CUTyaLisi NOSICHETLCA TUMKN 06CTaBUHaMM, WO NoHagd 2400 BOAOKOPUCTYBAUIB KOX-
HOrO POKY CKMAATb 3i CTIYHMMK BogamMu (B YncChi Sknx maimke 40% — HeounLieHnx abo
HEeA0CTaTHbO OYULLIEHNX) B PiYKM Ta BOAOCXOBULLA NOHAZ 4 TUC. TOHH 3a6PYyAHIOHUNX
PEYOBVH.

3a gaHnumm HauioHanbHoT gonosiai MiHicTepcTBa ekosnorii Ta NpUupoaHnX pecypcis
3a 2015 pik 06’eM CTi4HMX BOA, LLIO NOCTYNUB B PiYKOBY Mepexy YKpaiHu CKnaB maike
50% BIif, yCix pecypciB piYHOro CTOKY. 13 H1UX Maiike 34% € 6e3 oUnLLEeHHSs | HegocTaT-
HbO O4uLLEHI. MNMoBCAKAEHHEe 3abpyAHEHHS NMOBEPXHEBUX BOJ BiAOYBaETLCA Y 3B'A3KY 3
HaOXOMXKEHHSIM B HUX i3 3MUTUX NOAIB AOOPUB i NECTUUMAIB, PI3HUX BUKMAIB NPOMUC-
NOBOCTI | TpaHcnopTy. MNMokasHukK Tabnuui 7.3 CTBEPMAXKYHOTb, WO 3a nepiog 3 2005 no
2015 piK KiNbKIiCTb CKMAy 3abpyAHEeHNX BOA, Y NMOBEPXHEBI BOAHI 06’EKTU 3MeHLWmnnacs
Ha 20%. I3 HUX maiixe 34% € 6e3 OUMLLEHHS | HEAOCTATHLO OUULLEHI.

He3afoBiNbHMIA CTaH HaBKOMMLLHBLOIO CcepefoBulia B pesysnbrati MiKpoOOGHOro
3a6pyaHEHHS BOAW € OAHUM i3 (haKTopIB, L0 NiATPUMYE Ha BUCOKOMY PIiBHI iHGDEKLiNHY
3aXBOPOBAHICTb.

Ha ocobnuBy yBary 3acfyroBye puU3MK BUHUKHEHHS IH(EKUINHMX Ta napasu-
TapHUX XBOPOO6 MiC/IA BXMBAHHA MUTHOT BOAM ab0 BUKOPUCTAHHSA ii 3 IHLLOK METOH.
MonmBHa cuctema nosiB He KOHTPOJ/IETLCA Ha NaTtoreHn. 3a OCTaHHE AecATUpIvYS
B YKpaiHi oiyiiHo 3apeecTtpoBaHo maibke 100 cnanaxiB rocTpux KMLIKOBUX iH(pekK-
i, NoB’A3aHnX i3 BOAHUM pakTOpoM nepefadi 36yaHVKa, 3 Ki/TbKICTIO NOCTpaxaanx
noHag 10000 oci6, nosoBMHa 3 HUX — AiTM. OCHOBHA KiflbKICTb CnanaxiB Nnoe’sa3aHa i3
3a6pygHEHHAM BOAOMPOBIAHOT BOAM BHAC/IAOK aBapiHUX cuTyauii y mepexax Bogo-
nocTtayaHHs i BOAOBIABeAEHHA. Haa3BnYanHO akTyasibHOK NpPo6iemMoro Ans Ykpaivu
3a/IMLIAETHLCA NUTAaHHA 3aXBOPKOBAHHA JI0AEN Ha BIpyCHWMiA renatut A. Bipyc renatuty
A, eHTEpOBIPYCU MOXYTb 3HAXOAUTUCA Y BOA| B XUTTE3QATHOMY CTaHi TpMBa/IMA Yac.
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Tabnuysi 7.3
OCHOBHI NOKa3HUKN BOAMW, WO Gy/ia BUKOpUCTaHa
Ta CKUHyTa y NOBepXHeBO-BOAHI 06’€KTU (MJTH.M°)
MokasHuK 2005 2010 2012 2013 2014 2015

3abpaHo BoAM 3 NPUPOAHUX
BO/IHVIX 06'€TiB 15083 | 14846 | 14651 | 13625 | 11505 9699

O60pOoTHE Ta NOBTOPHO-MOC/I-
[0BHE BoAoNocTayaHHs

47167 | 43138 | 45806 | 45150 | 43049 | 40306

3arasibHe BOAOBIfBEAEHHS 8900 8141 8081 7722 6587 5581
ch"e':'mo y MOBEPXHEBI BOAHI | g553 | 7817 | 7788 | 7440 | 6354 | 5343
3a6pyAHEHNX 3BOPOTHUX BOS, 3444 1744 1521 1717 923 875
6€e3 OYMLLLEHHS 896 312 292 265 175 184
HefoCTaTHbO O4YULLLEHUX 2548 1432 1228 1452 748 691
HOPMAaTtMBHO OYULLIEHNX 1315 1760 1800 1477 1641 1389
HOPMETUBHO 4MCTHX be3 3794 | 4313 | 4467 | 4245 | 4015 | 3079

OYUCTKMN
Lxepeno: 3a daHUMU [epxasHo20 azeHcmaa BOOHUX pecypcis YKpaiHu 3a nepiod 2005-2015 poku

MeToau OUNCTKM Ta 3He3apadkeHHs CTIYHOT Ta MUTHOI BOAW, SIKi BUKOPUCTOBYHOTLCA B
YKpaiHi, He rapaHTyTb NOBHOTIO 3Bi/IbHEHHSA BOAW Bif, Takmx iHpekuii. MNicns cnanaxis
xonepn y 1994-1995 pokax B MicTi Mapiynoni (6yno 3apeecTtpoBaHo 1340 3axBopto-
BaHb i 999 BMMNaaKiB HOCIIB BiOPIOHIB), OCTaHHI 20 pOKiB 3a/IMLIAETLCS HEGE3NEeYHUM
Lei perioH, TOMy L0 KOXXHOIO poKy B A30BCbKOMY MOPI BUAINAIOTL 30YAHUKN XONepW.

Mirpauis 3a6py4HIOHYMX TOKCUYHMX CMOJTYK B EKOCUCTEMI NMOKa3aHa Ha Cxemi 7.2.

CriyHi Boau / BesxpebeTHi
\ -~

Ipyary ——> Bopgoimumia \ BogopocTi Puba —
[oBiTps Bui BojHI pociuHN TrapuHu, nTaxu
[IOJIUB

3emus (TpaBa, PPyKTH, OBOYI)
TBapuHu
JIronquna
Cxema 7.2. Mirpauisi 3a6pyAHIOI0UMX TOKCUYHUX CNOMYK B €KOCUCTEMI

[BoHgap O.1., 2006 p.]

XKnTTeEBI Npouecn ABNAKTLCA CYMOKO YCiX MeTabonivyHMX 0OMIHIB, LLIO NPOXOASATb
B AMHaMIiuHii piBHOBa3i. CTaH uji€i piBHOBArn € BMpilla/ibHUM B TOMY, Y/ € OpraHiam
3[0,0pOBUIA, U XBOPUIA. Mexa MixX LMy ABOMa CTaHaMu CbOrO/HI NoTeprnae BeImKux
3MiH.
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CycninbHe 300pPOB’S — Lie iHTerpasibHa XapakTepucTuka BCi€i CyKynHOCTi iHAMBI-
AyanbHYX PIBHIB 3,0POB’S Y/1EHIB CYCNi/IbCTBA, fiKa XapakTepusye NMMOBIPHICTb A0CAT-
HEHHS HUMW MaKCVMMaJsIbHOro PIBHA 3[4,0POB’A | TBOPYOT aKTUBHOCTI NMPOTArOM MakCu-
Ma/lbHO MOX/IMBOT TPUBAOCTI XUTTSA, @ TAKOX XUTTE3AATHICTb YCbOro CyCni/ibCTBa B
yMOBax coujia/ibHO-eKOHOMIYHOIO Ta eKOJIOrYHOro PO3BUTKY.

IMO3UTKBHI NOKA3HWKM 300POB’'A HE 3aCTOCOBYHOTh HA MPakTuULi Yepes3 BiACYTHICTb
KiNbKiICHUX JaHux. ToMy [ANns XapaKTepucTUKU CyCrifIbHOro 340pOB’A BUKOPUCTOBY-
IOTbCA HeraTMBHI MOKa3HWKN (3aXBOPHOBAHICTb, CMEPTHICTb, iHBa/TAHICTb TOLLO), SKi
BiOOpaXaloTb YMOBHY HEraTUBHY XapakTepuCcTuKy, CTaH 300POB’S «Bifg, 3BOPOTHOIO», i
pOo3paxoBylOTbCSA 3a NEBHUI Nepio (YacTiwe 3a pik) Y BiAHOLLIEHHI A0 NEBHOT KifIbKOCTI
HaceneHHs (K npasnno Ha 100 Tucsy ocib).

CycninbHe 340p0B’S BU3HAYAETLCHA CTAHOM AMHAaMIYHOT piBHOBArM HacesieHHs 3
HaBKOJ/IMLLHIM CepefoBULLEM Y KOHKPETHUX COUjiasIbHO-eKOHOMIYHUX ymoBax. ToMmy
3aXBOPIOBAHICTb HACE/IEHHS MOXHA BBaXKATN HANYyT/IMBILLMM MOKA3HUKOM, LLIO Xapak-
Tepu3sye BMN/IVB CepefoBuLLa Ha NIIOANHY.

Mig BNAMBOM KOMMJIEKCHOT AT 6i0TUYHMX, aBiOTUYHUX Ta aHTPONOreHHUxX goakTo-
piB BigdyMcsa eBoNoLiiHi 3MiHM B CTPYKTYPI | 6i0N0riYHNX BNacTUBOCTAX 30yAHUKIB
baraTbox XBOp06. B pesynbrati MyTauiin i 4o6opy cdhopmyBanncs AOMiHYOUI nony-
nAuil 36yaAHKKIB iHEKLINHMX XBOPOO, AKi MatoTb MiABULLEHY CTINKICTb A0 aHTMbaKTe-
pianbHUX NpenapartiB (aHTMOIOTUKIB, aHTUCENTUKIB Ta Ae3iHdekTaHTIB). Hanpuknag,
HOBI LUTaMK KULWKOBOI nanunyku. NMpobrnema 60poTb6M i3 rOCTPUMN KULLKOBUMU iHGDEK-
LMY B Cy4acHMX ymoBax notpebye ocobnnBOoi yBarn y Hanpsimi nonepempkeHHsa oop-
MYBaHHS AOMIHAHTHUX NONYNsALUIA 30yAHUKIB Ta BAOCKOHANEHHSA MeTodiB 60poTbou
3 HUMW.

B npoueci eBonowii 1l0anMHa NPUCTOCOBYETHCA A0 YMOB HaBKOJIULLHBOIO cepep-
oBMLA 3aBAAKA YNC/TEHHUM 3aXUCHUM | afanTUBHUM peakLisiM opraHiamy, OCHOBHUMM
3 AKMX € TakKi: NiATPMMaHHS CTaN0CTi BNacTMBOCTEN BHYTPILLIHLOrO cepeaosulla (rome-
0cTag); pereHepaTuBHi NPoLUECcK; IMYHITET; perynsuis 06MiHy pe4yoBUH TOLLIO.

Camoperynsauis — Lie BacTuBICTb OpraHiaMy aBToMaTuyHO BCTAHOB/IOBATY i Nia-
TPpUMyBaTW Ha BIAHOCHO CTas/1IoMy PIiBHI NeBHI (Pi3ioNorivyHi NoKa3HMKMN.

Mig BNAMBOM HECMNPUATANBUX YMHHMKIB A0BKININA e(PEKTUBHICTL OKpeMux agan-
TUBHUX CUCTEM 3HWXKYETLCA, B OpraHiamMi NOYMHAKTLCA MaToNOorivyHi 3MiHK, WO CBIiA-
YUTb MPO MEBHE 3axBOPHOBaHHA. Bigomo, L0 3a AONOMOro MiKapCbkux npenaparis
MOXHa perynoBartu ivwe aeski 6ioxiMivHi peakLii, yci iHLWi npouecu, AKi NpoTiKalTb B
opraHi3mi, BiH NOBMHEH perysitoBatu caM. AHTPONOreHHe HaBaHTaXEHHSA, 3MiHa reHe-
TUYHOrO anapaty 6araTbOx Gi0N0MNYHNX YMHHWKIB MOPYLUYOTb HOPMasibHE OYHKLIOHY-
BaHHSA IMYHHOT CUCTEMM JTIOAMHMU, L0 € 0CO6/IMBO He GaaHUM B AUTAYOMY BiLli.

XuTTa — Ue npouec 3anoyarkyBaHHs, iCHyBaHHSA, caMonigTPUMKN, CaMOPO3BUTKY
Ta CaMOBIATBOPEHHSA XUBWX OPraHi3amMiB, BUAIB i CUCTEM.
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XBOpo6a — NopyLUeHHA HOPMasIbHOT XUTTELIANIBHOCTI OpraHiaMy BHaC/iA0K LUKia-
NINBOT Aji BHYTPILLHIX UM 30BHILLHIX YAHHUKIB.

MposBaYM BeNMKy TYpOOTY 3a BHYTPILLHIO YNCTOTY XMBOrO OpraHiamy, npupoga
KepyBasiacs TMM, LWOG He AONYyCTUTU nonajaHHA TOKCUHIB B OpraHiam 3 HaBKO/WLL-
HbOro cepefoBMLAa i BUOAIUTY TOKCUYHI BiAXOAM XUTTEAIANBHOCTI BadK/IMBILLE, HiX
noro HarogyBaTw.

Mpn LbOMY OpraHi3aMm HabyB AeKifibka PiBHIB 3aXMUCTY Bif 30BHILLHIX TOKCUHIB.

1. 30BHiILWLHIV piBeHb. Lle noyatkoBa «/1iHis 060pOHN» — 30BHILLIHI NOKPUTTSA (LUKipa,
Cnn30Ba 060/I0HKA O4eld, LTYHKOBO-KULLIKOBOIO TPakTy, CEeYOBUBIAHUX Ta AUXa&JTbHUX
LUNAXiB), AKIi 06epiraroTb OpraHi3M Bif, HABKO/IMLLHBOIO CEPefOBULLA.

2. MpomikHuiA piBeHb. Lle ricTorematnyHuii 6ap’ep (3HaXOAUTLCA MK TKaHUHaMK i
KpOB't0). BiH «3yCTpiuae» TOKCMYHI PEHOBWHM, sIKi 3MOI NPOIATY 30BHILLHIN 6ap’ep, nonacTu
B KPOB, i 3aXVLLaEe BaXk/IMBI BHYTPILLHI oprany , LIHC Ta 3a/1031 BHYTPILLHLOT CeKpeLy.

3. MeMGpaHHO—-KNITUHHUIA piBeHb. Lleli 6ap’ep € 3aKNHOYHUM i HaBUpILLIA/IbHI-
WM. BiH HagiNeHnin HaMTOHLWIMM MeXaHi3MOM 3aXMCTY, SKUIA NOYNHAETLCSA 3 KMITUH-
HOI MeMOpaHW i 34JIACHIETLCA NPAKTUYHO yCiMa CTPYKTypamu KAITUHWU, B TOMY YUC/I |
CUCTEMOLO (DEPMEHTIB, SIKi 3a0€3MNeUyoTb NEPETBOPEHHS LWKIA/IMBMX PEHOBUH B MEHLL
TOKCWYHI, i/abo NpoAyKTK, WO Nerko BUAANATbCS 3 KNITUHK.

BinbLicTb KCEHOBIOTUKIB, L0 HAAXOAATb A0 OpraHiamy, He MatoTb nNpsMoro 6io-
NOriYHOroBN/IMBY, asne, Hacamnepea, niansaralTb Pi3HOMaHITHUM NEPETBOPEHHAM, Tak
3BaHiin 6ioTpaHcdopmaLi.

1o npoyecom suBedeHHsI MOKCUKaHMIB8 po3yMitomb iX BUOa/IEHHS 3 opaa-
HI3My NMPUPOOHUM WJ/ISIXOM. BOHVU MOXYTb BUBOOUTUCA AK Y NMEPBUHHOMY BUINAL]
(6e3 3miH CTPYKTYpW ), Tak i y BUTNALI MeTaboniTis, WO YTBOPUIUCA B pesysibTtarti 6io-
NOriyHOoT TpaHcopmaLii TOKCHMKaHTa.

Mema6osnimu - ye pe4yosuHU, W0 BUHUKaOMb Yy HAC/i00K XiMIYHUX rnepe-
mBopeHb B Op2aHi3Mi i € MPOMIKHUMU ¢hakmopamu OOMIiHY PeHOBUH.

CepefHi 3Ha4eHHS Ki/IbKOCTI META0O0/ITIB € NOKA3HNUKOM HOPMMU, & 3MiHa TX — NoKas-
HUKOM PO3BUTKY TOKCMYHOIO YPaXXEHHA | MOXYTb MaTy cneuudivHi AiarHoCTUYHI 3Ha-
YEHHA ON1A BU3HAYEHHSI NeBHOI XBOPOOU.

EKckpeyisi mokcukaHmis € 3aK/Il0YHUM emaroM mMOKCUKOKIHeEmuU4Ho20 rnpo-
yecy, wo npuzsodums 00 MOBHOI esliMiHayil WKiG/1UB020 YUHHUKA 3 Op2aHi3My.
Y Halibinbw TMNOBOMY BapiaHTi cucTeMa 3axuCTy Bif Pi3HOMaHITHUX KCEHOBIOTUMKIB
npeacrtasneHa y BUMMALI TPbOXETaANHOro npouecy, Wo BKIvae aktusauito (dasza l),
netokcukadito (dpasa ll) Ta BuBegeHHs (dasa lll). EK3oreHHi KCeHOB6IoTUKK, SIK NpaBuo,
TpaHCOPMYOTbLCA B MEHLL aKTUBHI Ta BifibLL iIHEPTHI METa60oNITH.

daza | 6ioTpaHcthopmalii 3a6e3nevyeTbCsl NepeBaKHO YUC/IEHHMM CiMENCTBOM
oepMeHTIB — LMTOXpOMiBP-450, MikpocOMasibHO eMNOKCUATiAP01a30r0, aslkoronbae-
rigporeHasolo, anbAeriggerigporeHasot Ta iHWi. Lli dpepmeHTn KatanisyloTb peakuii
OKWC/IEHHS, BiAHOB/IEHHS Ta rigponi3y 3 yTBOPEHHAM akTuBHUX rpyn — OH, — COOH, —
SH, — NH, Towo. To6T0, OcHOBHI OyHKLii 1 cha3u GioTpaHcdopmauii nonaraiTs B
YTBOPEHHI B Monekysi cybctpary (KceHobioTuka) rigpodisibHMX rpyn, 3aBAsku YoMy
BiflOyBa€eTbCA AETOKCUKALLA AECATKIB TUCSAY PEYOBUH.

Baxk/iMBoHO OCOOGMMBICTIO cucTeMU pepMeHTiB (hasn | € IxHA BMOIpKOBa Noka-
ni3auis Ta BUCOKa NOTYXHICTb Ha FONOBHUX LINSAXaX HAAXOMKEHHS KCEHOOIOTUKIB B

114




opraHiam — xap4yoBomy (NeyiHka, TPaBHWUI TPakT), ANXarbHOMY (nereHi, 6poHxu), Ta
YMC/MIEHHICTb LWIAXIB MeTabo/i3My: TiAPOKCUYBaHHS, ENOKCUAYBaHHA, OKUCNEHHA 3a
CipKOI0 Ta as30Ty, KUCHI0, AecynbdypaLia Ta iH.

Ha xanb, hepmeHTaTMBHE NapeTBOPEHHS KCEHOBIOTUKIB B Ll hasi Hepigko npu-
3BOASATb [0 NOsABM GiNbl TOKCMYHMX MeTaboniTiB. Hanpuknaga, Haiib6inbLl po3mnoBCto-
[PKeHi 6eH3(a)nipeH, 6eH3aHTpaLeH Ta cxoxi 3 HuMu MAB, siki 3HaxoasaTbCs B AUMI Kyp-
uiB, 3abpyaHeHOMY NOBITPi MPOMUCNIOBUX MICT Ta B XapyoBUX MPOAYKTaX, CMaXKeHMUX
Ha Byrinni abo konyeHux. Tak, 6eH3aHTpaleH, nicnsa rigpokcuayBaHHs, NepeTBopto-
ETbCA B €nokcug 6eH3aHTpaLeHy (KaHueporeH), noTim — B 6eH3aHTpaueHaion.

HiTpo3aMiHu B npoLieci MeTab0/1i3My OKACOTLCA B MIKDOCOMaUIbHI CUCTEMI Ki-
TUH, yTBOpIOoUM ioHM (CH,Y), ki MOXYTb eTUnyBaTn HyK/eTHOBI KUCNOoTK i Binku. Lie
CYNPOBOLXKYETbCA IHAYKYBAHHAM 3/10KICHUX MYX/IMH B MeYiHLi, NIereHax, WayHKy Ta
CTPaBOXOA,.

depmeHTH Il hasm GioTpaHcopmalii. FoI0BHUM NPU3HAYEHHAM UIET dhasun € Heil-
Tpanizauis (ae3aktmBalis, AeToKcuKauis) rigpodifibHMUX Ta HaCTo TOKCUYHUX NPOAYKTIB
| dhasm 3a 4ONOMOroK pisHUX rigponas Ta TpaHcgepas, ski MPUCYTHI B YCIX K/TITUHAX.
Lia rpyna coepMeHTiB (PyHKLIOHYE Npu Byab-AKMUX LWASXaX HAAXOMKEHHSA KCEHOBIOTH-
KiB, 34jlicHIOE ab0 3aBepllye AEeTOKCMKaLito, a iHKOMN BUNPaB/ISE NOMUIIKA MepLuoi
dhasu. Mig yac dasu Il BigbyBaoTbCA hepMeHTaTUBHI peakLii KOH'torauii MeTaboniTis
B MeuiHuj, Wo yTBOPUIMCh Y dasi |, a TakoX eK30reHHNX CrosiyK 3 CipyaHoK KMCAOTOL,
poHatop — 3 — hocchoageHosnH — 5 — dpocpocynbar (PADPC) abo akTMBHOK hop-
MO0 T/TIOKYPOHOBOI Kncnotu (YAPIrK) 3 yrBopeHHAM 6GinbLl rigpoinbHUX NPOAYKTIB,
AKi BUBOOATLCA 3 CeYelo.

®a3za lll 6ioTpaHcdopmalii — eBakyauisi. BuBefeHHS 3 opraHiamy NpoayKTiB AeTOkK-
cuKauii 34iiCHIOETLCSA Yepes JSIereHi, HUPKU, KNLLIEYHUK.

BaxvBa posb y LMX npouecax HanexuTb Binky nnasmm KpoBi— asibOyMiHy (CUH-
Te3yeTbCA B MNeYiHL|), WO 3B'A3y€ Ta TPAHCMNOPTYE MEeTAbO0MITN €K30TeHHUX Ta eHfo-
TeHHUX cybCTparis, y TOMy umcai npoayktn dasu | Ta pasu Il getokcukadi. binbLwicts
rigpodhinbHMX KCeHobIoTUKIB nicna GioTpaHcdopmauii Ta gerpagauii yepes kackag,
peakuiii geTokcukawii HaaxoasiTb i3 KAITUH Y KPOB, 3BiAKN BOHWN BMBOASATHLCS 3 CEYELD.
KceHo06ioTvkn BenMKoi MosiekyiapHoi macu (> 300 k[a) Ta nigsuLLeHol rigpoo6HOCTI
BMBOAATBLCA 3 XOBYD. 3aBAaHHAM hasu Il € 3axX1CT KNITWH Big, AiT BiNbHUX pagukanis
Ta NepeKNUCHUX Cronyk, L0 YTBOPKOKTLCA NpK MeTabosli3mi KCeHOBIOTHKIB.

Ha cborogHi BigoMa Benuka KifibkKicTb reHiB, L0 KOHTPOJIIOKTL CUHTE3 OINKiB, AKi
BiANOBIAalOTh 3a AETOKCMKALL0 KCEHOBIOTUKIB — BYAb-AKMX YyXXOPIAHWX PaKTopIB, L0
HaOXoAsiTb A0 OpraHisamy. FeHn AeToKCcuKaLii KCeHOBIOTUKIB OTPUMasin Ha3By «reHIB
30BHILLHBLOIO cepeaoBuLLa». [lpyra rpyna reHiB YyMOBHO Ha3BaHa reHaMu-Tpurepamu.
BoHa npegcTtaBneHa reHamu, WO KOAYHOTb OINKOBI pevyoBUHWU (hepMeHTH), ki Bigi-
rpalTb K/IYOBY PO/b Y MeXaHiaMax aktusauii Ta gerpagauii npupogHnx metabonitis
(Hanpuknag, amiHOKMCNOT). FAKLWO BHACMILOK MyTauii reHiB, OyHKUIA uuX pepmMeHTiB
NOPYLUYETLCA, TO Lie MOXE CTaTh NPUYMHOK HN3KN 3aXBOPHOBaHb (OCTEOMNOpOo3, arepo-
CK/1epo3, iHhapKT Miokapaa Ta iHLui).

Nikapi 6aratboX KpaiH CBITY Big3Ha4alTb Y JIIOANHU 3HWKEHHS aKTUBHOCTI iIMYHHOT
CUCTEMM i, SIK pe3ynbTaT, — 36i/IbLUEHHS YaCTOTK i1 yCKNaAHEHHS nepebiry iHdeKLuiiHmX
3axBOpOBaHb BHAC/MIAOK NOripLIEHHs eKoNOorivyHoT cuTyauii Ha 3emni. Ha xanb, ekono-
riyHa cuTyauist B YKpaiHi € Haa3suualiHo HanpyxeHot. Oco6nnBo nocnabneHa iMyHHa
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cucTema fiTel, siki NpoXnBaloTb B MPOMUCAOBUX palioHax i 3abpyAHEeHnX pagjiauieto
nicnsa aBapii Ha YopHobunbebkin AEC. PagioakTBHE BMNPOMIHIOBaHHS 3ry6HO i€ Ha
KNITUHW, WO AiNATbCA. MNPUrHIYyOTb IMYHHY CUCTEMY TakOX BUKMAW aBTOMOOGINIbHMX
rasis, OTPyTOXiMiKaTV TOLLO.

Haisaxnueilwmy BXiAHUMW BOpOTaMu A1 NPOHUKHEHHS NaTOreHHUX MiKpoop-
raHiaMiB y opraHiam NIOAUHN € BEPXHi AnXanbHi WAsSXn. MOCTiIMHUA KOHTaKT opraHis
AVXaHHA 3 HABKOJIMLLHIM cepefoBULLEM POOUTDL iX ypasnueuMn A0 36yAHUKIB iHGDEK-
LiHMX 3axBOpOBaHb. BiNbLWICTb rOCTPUX 3aXBOPHOBaHb AMXa/IbHUX LUAAXIB | NereHb
CMPUYMHAIOTLCA Bipycamu, 6akTepismMu, napasutuyHUMN rpubkamn. Y 3B'A3Ky 3 LM
OCTaHHi OCHaLLEeHi KOMMEeKCHOK, e(PeKTMBHOK CUCTEMOIO 3aXUCTY, L0 NPOTUAIE PO3-
MHOXXEHHIO MIKPOOPraHi3miB Ha CNIM30Biin 060/10HL | IX NPOHUKHEHHIO B TKaHUHY. HaBiTb
y TOMY BMNazKy, KLU0 Liei 3aXUCHUIN MexaHi3M HafliiHO 3aXuLLae OpraHiam Bif NMPOHWK-
HeHHSA 30yAHMKa, BCe OAHO 3a/IMLLAETLCSA BiJHOCHO Benvka Hebe3neka BUHUKHEHHS B
CN30BI 060/10HLi 06MEXEHMX MICLLEBUX IHQIEKLINHMX NPOLECIB.

[0 HecneundiyHMX 3axBOpPIOBaHb AMXasIbHOI CUCTEMWU BILHOCATHCS 3aXBOPHO-
BaHHS, L0 BUHWNKAIOTb Nif AI€0 MUY i IHWKMX YAaCTUHOK, AKi 3HAX0AATLCA B MOBITPI, LLO
BAVXaAETbCA (Hanpuknag, NHeBMOKOHIO3U, MU/IEBI OPOHXITK), a TaKOX aseprivHi (Hanp.,
6poHXiasibHa acTMa) Ta OHKO/IOTIYHI 3aXBOPHOBAHHS.

BuBeneHHs1 TOKCUKAHTIB 3 J/IereHiB € F0/I0BHUM LLJIAXOM 3Bi/IbHEHHA OpraHiamy Bifl
NETKNX Ta ra3onofibHNX TOKCMKAHTIB i pa3om 3 LUTYHKOBO-KULLKOBUM LLISIXOM SIBNSA-
HOTbCA HaMOINbLL €PEKTUBHMMN 3a LLIBUAKICTHO | CTYNEHEM NPOHUKHEHHS Ta BUBEAEHHS
PS4y MIKPOOPraHi3aMiB Ta iHLUMX CMOJYK.

Taka 0cO6/MBICTb NOB'A3aHa, NepLl 3a BCe, 3 BEIMKOK CYMAapHOK MOBEPXHED
nerexb (Big 50 o 100m?), 3HAYHMM KpoBomnocTavyaHHAM (MaloTb rycTy KanifsipHy CiTKy
HaBKOJ10 CTIHOK afibBeO0/1, Yncno skmnx cknagae 300-350 m/iH.), He3HayHoto (0,5MKM) TOB-
LLIMHO0 a/1bBEONIAPHO-KaniNsipHOro 6ap’epy 1a cnabko BUPaXKEHO 34aTHICTIO A0 BUBe-
OeHHA 6araTtbox KceHobioTukiB. Ane 6nm13bko 10% kobasibty, 50% BaHagito, 25% Hikesnto,
70% xpomy, 10-50 % kagmito, 70-80% pTyTi, 27-32% CBUHLO, LLIO NONasn Yepe3 BEPXHI
AVXaUTbHI LWNSAXW, 3a/IMWA0TLCS B /IETE€HEBIN TKaHWHI Ha 0CUTb TpyBasInii vac.

3 KOXH/M POKOM MIKpOOGio/ioriyHa ranysb 36arayyeTtbCA HOBUMWU BIOKPUTTAMM,
BUAB/ISOTLCSA HOBI 306YAHNKM TOCTPUX pecnipaTopHMX 3axBoptoBaHb (MP3) i pi3Hi WTtamu
OOHUX | TUX Xe MIKpOOpraHiamiB, BUBYAKOTLCA NOCTIMHO MiH/IMBI BNACTUBOCTI 30yAHW-
KiB, 0COGMMBO X YyT/MBICTb A0 aHTMbGaKTepiaibHUX npenapaTis. B ocTaHHI pokn Bce
6inblie yBarn Ao po3suTky P3 npuBepTae posb Mikonaasm, ypeannasm, Xaamigin i
rpaMHeraTvBHUX 6akTepiii. Y BCbOMY CBITi CMOCTEPIrAETbCA 3POCTAHHA TOCTPUX | XPO-
HIYHUX IHODEKLMHNX 3aXBOPHOBaHb, L0 BUKIMKAOTLCA YMOBHO-NATOreHHUMMU MiKpO-
6amu. MoxHa BUAINUTK Taki hasu po3BUTKY 30yHMKA Bifi MOMEHTY MOro NPOHNKHEHHS
B OpraHiam [0 BUHUKHEHHS iHDEKLLT:
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- (hasa 1: NPOHUKHEHHS 36yAHMKA B AMXa/IbHi LUNSAXW;

- (pasa 2: pikcauisi Ha NOBEPXHi CNN30BOT 0O0/TOHKMU;

- (paza 3: pO3MHOXEHHSI Ha C/IM30BIli 060/10HL, BIANOBIAb OPraHiaMy 3axXMCHO
3anasibHOK peakLjieto i BUPOONEHHAM 3aC06iB iIMYHHOIO 3aXMCTY.

Y 1922 poui BuaaTHUin Mikpobiosnor, naypeat HobeniBcbkoi npemii A.®nemiHr Bia-
KpUB (PEPMEHT CMUHM — Ni3oumM (Mypamifasa), SKuii BO/IOAie aHTubakTepiasibHO
Jiero. PepmMeHT Mae 34aTHICTb po3puBaTy nosicaxapugHuii KOMNaekc 06010HKN G6ak-
Tepil i, TaKUM YMHOM, NPUTHIYyBaTK iX Aito. Mi3Hiwe nisoumm 6yB BUSIBIEHUI HA CNN30-
Bill AMXaNbHUX LUASAXIB | KALIEYHMKA.

Y cekpeTi eniTenito nereHb BiAOyBaOTLCA NEpLLi XiMiYHI i BiOXiMiYHI peakLii, Xig, sKux
MOXE CMPUATU MPUCKOPEHHIO YN 3YMNUNHLL BUBELEHHS iHrasIbOBaHNX TOKCUHIB. Lii peaku,i
3a6e3rnevyoTb: Mi30UUM — CEKPET C/IM30BUX KNITUH BPOHXIO/, asibBeONSAPHIi MaKpo-
tharn (M) i HeATpodinu (HP), WO MaOTb MYKONITUYHI, NPOTUGAKTEPiasibHI Ta CTU-
MYJ/1HOKOYI MITOTUYHY aKTUBHICTb KNITUH B1ACTUBOCTI; JTAKTOPEPOH — CEKPET 3a/1030BUX
KMITUH 3 GaKTepuuMaHUMUN AKOCTAMY; iHTeptpepoHn — HNU3bKOMONEKYIAPHI BISIKK, AKI
CUHTE3YITbCA M® Ta nimdboLmMTamu, L0 NPUAYLLYIOTL PENPOAYKLK0 BipyCiB, MPUrHIYYOTb
BHYTPILLHLOK/ITUHHE PO3MHOXEHHS NapasnTiB (Hanpuknag, ManspinHniA NnNasMogii).

IMYHHWIA 3aXUCT € ApYyrMM etanom 60poTb6M 3 MaToOreHHMK MiKpoopraHiaMmamu.
Tinbkn nicng Toro, Ak 30yAHMKIB HE BOAETHCA nogonary MykouuiiapHUM 3axXMcTOoM,
BOHW 3aKpinItol0TbCA Ha NOBEPXHI C/IM30BOT 060/I0HKM, PO3MHOXYIOTLCS | NOYNHAKOTH
MOOGINi3yBaTK 3aXMUCHI CUNKW IMYHITETY. Lle CTOCYETbCS SK iHransaUinHNX, Tak i IHeKLUin-
HUX NaTOreHHUX hakTopis.

Pa3om 3i c/1M30B0K0 0B0/IOHKOKO i Ti C/IM30M iIMYHHA CUCTEMA KULLEYHMKA KOHTP-
OJT0E TPAHCMNOPT PEYOBUH, AKI NOCTYNakTb B KMITUHW OpraHiamy i 3MeHLIye «nepeno-
BHEHHS» BHYTPILLUHLOrO CepefoBuLLa OpraHiamy Yy>KopigHUMU aHTUreHamn Ta 3abes-
neyye Moro NOX1UBHUMK pevyoBUHAMU, HEOOXIAHVMU ONS XUTTSA.

AHTUrEHHI KOMMOHEHTK GakKTepii goi3ioNorivyHOT GIopU KMLLIEYHMKA MOXYTb NPO-
XOOMUTU Yepes CTiHKY KuleyHuka ( npu rvCHIl iHBasii, BUpaskax KuLIeYHUKa TOLLO).
MepmaHeHTHa KOHQIPOHTALiSt IMYHHOT CMCTEMW 3 BaKTepisMM HeobxiagHa aAnsa oopmy-
BaHHSA i NIATPUMKN IMYHHUX (DYHKLiV B IHTAKTHOMY CTaHi. [J1a nauieHTiB 3 oc/iabneHum
IMYHITETOM | anepriyHMMmn 3axBOPHOBaHHSMU 3a [A0MNOMOro MiKpo6ionoriyHoi Tepanii
MOXe 6yTu 3abe3neyeHa afeKBaTHa iIMyHHa perynsdis.

LWKT B8 sikocmi po30insaw4o20 op2aHy ma rnepempassieHi npooyKkmis
Xap4yyBaHHS

XXvBUiA opraHiam € CTilikolo i OAHOYACHO M/IACTUYHOK CUCTEMOID, 34ATHOH
pearyBaTy Ha 30BHiWHI NOAPa3HVKN afeKBaTHO A0 YMOB, fKi CKNaaucs, 3 HanMmeH-
LWMMK MaTepia/ibHUMKN, eHepreTUYHUMK Ta iHpopMauinHuMmmn BuTpaTamn. BHacnigok
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BMKOPUCTaHHA B Xap4yyBaHHI BNPOAOBX 6ararbox MOKO/iHb NEBHOr0 Habopy npoayk-
TiB OpraHiam NpUcTocyBaBCcs caMe A0 HUX. Y HbOMY (DOPMYETLCSA NOCTiliHE BHYTPILLHE
cepepoBuLle (eHA0EKOMOriYHMIA CTaH) 3i CBOIM TUNOM 0OMiHY PEYOBUH, NpUTaMaHHUMMK
nomy doepmeHTamu Ta izohepmeHTamm, cneumngiyHo MiKpogNOPOH LWTYHKOBO-KULL-
KOBOrO TpakTy. MpucToCyBaHHA OpraHiamy 40 MeBHUX KAiMaTUYHUX YMOB i TNy Xap-
yyBaHHA 3akK/1afleHO reHeTUYHO | nepefaeTbCA CNafKoBO HE3a/IeXHO Bif GaxaHHs
TNOANHN.

CnusoBa 060/10HKa KULLIEYHMKA YTBOPHOE BE/IMKY MOBEPXHIO, sika PO3AiIsiE€ BHY-
TPILLHE cepefoBuLLE OpraHi3My i3 30BHILIHIM CBITOM. BoHa cknagae 6n1u13bko 400 M2 i
nepebyBae nif «noCTinHUM 0BGCTPINIOM» 3 6OKY 30BHILLHLOIO CepeaoBMLLa KOMMNOHEH-
TaMu XxapuyBaHHS, Bipycamu, 6akTepismu, napasmtamu, siki NOCTIHO BCTYNakTb B KOH-
TakKT i3 C/IN30BOK 06OMTOHKOK KMLLIEYHMKA. B cekTepax crim30B0i 060/10HKM KULLEUYHNKA
HaKOMUYYETLCA BENUKa KisIbKICTb iIMyHOr100yniHy A — Le nepwuii 6ap’ep Ha LWIAXy
NPOHUKHEHHS MIKPOOPraHi3miB 3 HaBKOMIMLIHBLOIO cepefoBullla B opraHiam. HAkicHa i
KiIbKICHa XapakTepucTuka KALWKOBOT MIKpO10pn 3aNexnTb, B NepLuy vepry, Big, xap-
4OBOrO pauioHy JTIIAVHUN.

Lineinizauis npussena o Toro, Wo fIACTBO BUKOPUCTOBYE KXY KaslOpiHYy 3aBAsiKn
BApPEHHI0, CMaKEHHH0, KOMYEHHH0, BXXMBaHHS 3MiLLAHOI 1XXi, Hanpuknaga, Byrneeofis 3 6in-
Kamu. F0/10BHa NpuyMHa 3HIBEYEHOro BMNJIMBY TaKOl XX Ha OpraHiam B TOMY, LLO LUYH-
KOBO-KMLLUKOBWIA TPaKT He MPUCTOCYBaBCs [0 NepeTpaB/ieHHs 3MillaHuX Knacis Ccrosyk
ofHo4acHo. MNepeTpaBneHHs GiskiB, XWUPIB i BYINEBOAIB — Lie MOCTYNOBWIA CKIafHWI
dhepMeHTaTUBHUIA Npouec, siK1iA BiAOYBAETLCS B Pi3HMX Biggisiax TpaBHOro TpakTy. Big
HaXOKEeHHS DKi B opraHiam [0 BUBEAEHHS 3 OpraHiaMy npoxoauTb Maike 30 roguH.

.M. MaBnoB 3acHyBaB NPUHLMM PO3/i/ILHOTO XapuyBaHHs. bepHapg, VieHceH pos-
po6MB CBOK CUCTEMY, OCHOBAHY Ha TOMY, LLO PIi3HI CUCTEMWU OpraHiamy OTPUMYHOTb
NOXWBHI PEYOBUHW i3 KPOBI, & BOHA, B CBOI 4Yepry, i3 KALWeYHMKa. AKLO KULLEYHUK
3all/1aKkoBaHWi, TO B KPOB HAAXOAATb TOKCUYHI NPOAYKTU (aMiak, TPYMHi OTpyTH, Mep-
KanTaHu Ta iH. CNosyKW) B NiABULLEHIM KOHUEHTpaLii i e Npu3BoanTb A0 36i/bLUEeHHS
HaBaHTaXEHHS Ha NeYiHKy, Ae BiabyBaceTbCsA 3HELLIKOMKEHHS PiSHUX TOKCUHIB.

TBapPVHHWIA CBIT NOAINAETLCA HA TPABOIAHMX Ta NAOTOIAHUX.

Y NNOTOIAHMX, LLLO XapyytoTbCS, B OCHOBHOMY, M'ICOM, KULLIEYHUK B 3 pa3un AOBLUNIA
BiZ po3Mipy TiNa, Lo A03BO/SE WBNAKO NepeTpaBntoBat 6isiku m'aca i BUBOAUTU TOK-
CUHW 3 OpraHi3my. Y TpaBoiAHUX — OOBXMHA KuLIeYHMKa B 6-10 pasiB gosLia Tina Tea-
PUHW, TOMY LLIO POC/IMHHA Xa NepeTpaBioETbLCA 3HAYHO A0BLUE. [JOBXMNHA KALLEYHNKA
nognHn B 5-6 pasiB AoBLUA AOBXMHM Tina, 3Baxarouu Ha Le 6ionoru ta Aietonoru Bia-
HOCATH 11 6/1XXYe [0 TPaBoigHUX.

Ane BHacnigok 6aratoBikoBol aganTauii 40 pi3HMX pauioHiB y NpeAcTaBHUKIB pi3-
HUX afanTUBHUX TUMIB BUHMK/IM CBOEPIAHI BapiaHTX LWYHKOBOIO TpaBNeHHs. binbLocTi
nonynsuii NaMHU BNacTMBe TPaB/fEHHSI 3a «TUMNOM KabaHa». Halisickpasiwe uel
BapiaHT CNoOCTepIraeTbCsA y BCEIAHMUX CCaBL,iB, L0 BXMBAKOTb KY POC/IMHHOIO | TBAPUH-
HOr0 MOXO[PKEHHSI OAHOYACHO. Y HUX TPaB/ieHHS BiAOYyBaeTbCA NepeBaxHO No6an3Y
CTIHOK LUMYHKY, B TICHOMY KOHTaKTi 3 TpaBHUMU 3an03aMn. KNCNOTHICTb LWYHKOBOIO
COKY MOPIBHAHO HeBucoka. MigBuLLEeHHS T NPU3BOAUTL 40 NOAPA3HEHHSA CTIHOK OpraHy,
LLIO 3arpoXye PO3BUTKOM racTpuUTy Ta BUPA3KN LLJTYHKY.

Lna nonynsauii KOPIHHUX MeLLKaHUiB APKTUKKU, YMiA paLioH MICTUTb AyXe BesimKy
KiNbKICTb GIifIKIB i XUPIB, XapakTepHE LUNYHKOBE TPaB/IEHHS 3a «TUMNOM BOBKa» — aHa-
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JIOTiYHEe TpaB/IEHHIO Y XuxKakiB. [py ubomy dpepmeHTatuBHe 06po6neHHs ki Bigby-
BAETLCS B LEHTPA/IbHIN YaCTUHI LUMYHKY 3a BUCOKOI KUC/IOTHOCTI TPaBHOIO Coky. [ns
3axXMUCTy CTIHOK OpraHy Bifi, BN/IMBY KUC/IOTW MOr0 KNITUHN BUPOGSOTb BENNYE3HY Kiflb-
KicTb C/iM3y. BHacnifoK LbOro HaBiTb Oy)Xe BUCOKa KUCNOTHICTb cepefoBullia npak-
TUYHO He NPU3BOANTb A0 PO3BUTKY BUPA3KM LLYHKY.

ApanTauiiiHi npucTtocyBaHHS MOXYTb OYyTM [OCUTb CBOEpPigHMMW. Hanpuknag,
y NpeAcTaBHUKIB Aesikux abopureHHux rpyn HoBoi BIHEI Y KULUEYHUKY BUSIB/IEHO
NOCTIiliHY a30Tdikcytody Mikpodpiopy. MepiognyHe TpaBneHHs LMy 6akTepisMy Moxe
3a6e3neynTn AoaaTKkoBe OTPUMAaHHS OpraHiaMoM a3oTy, IKOro He BUCTadae y ixi 6igHii
Ha GiNk1 Ta aMiHOKUC/IOTH.

B npoveci eBonoLiT M OpraHiaMoM SII0AUHN Ta MIKPOOHUM CBITOM CKNa/INCA NEBHI
napuTeTHI BIiAHOCWHK, AKi LO3BONAKOTL TM CMiBICHYBATW, [ONOBHIOKYY Ta AornoMaralym
OfVH oAHOMY. HaibinbLu cnpusaTInBMM MiCLLEM [/15 TAKOrO CMiBiCHYBaHHA CTaB LUYH-
KOBO-KMLLKOBWI TPakT.

HuWHI knwkoBy Mikpodpiopy NPURHATO BBaXKaTu CamMOCTIAHOK 3a/103010, sika bepe
yyacTb Y BUAASIEHHI TOKCMUYHMUX PEYOBMH, LLO YTBOPKOKTLCS Nif Yac nepeTpaBeHHs
NPOAYKTIB B KMLUEYHMKY, 260 nonagarTb B KALEYHNK 3 NPOAYKTaMu XapyyBaHHS.

B cekTtepax cnm30B0T 060/IOHKN KALLEYHUKA HAKOMNYYETLCA BEMKA KiSTbKICTb iMy-
HOrnobyniHy A — Le nepwnin 6ap’ep Ha WNAXY NPOHUKHEHHS MiKPOOPraHi3aMiB 3 HaBKO-
JINLLHBOIO CepesoBULLLA B OPraHi3Mm.

UacTuHa 6akTepili Ma€ TiCHUIA KOHTaKT 3 KAITUHaAMK CMIM30BOI 060/I0HKM, MPUKPI-
NAKYNCL A0 eniTeniounTiB 3aBAAKM creuiasibHUM peuentopam LUIsSxXoMm agresii i
MOKpUBAaKUM iX NMOBEPXHIO M/IBKOK. Came B KULWEYHWKY 3HaX04ATb CPUATIVBI YMOBU
[ANns icHyBaHHA noHaza 500 BuaiB pisHUX 6akTepild, 3arasibHa Maca sikux csrae 2,5-3,5 Kr.
3’'AcoBaHoO, WO PIi3Hi BIiAAINN LMYHKOBO-KULLIKOBOro Tpakty (LUKT) nwoavHn Bigpi3HS-
IOTbCA 3@ KiMbKICTIO | BUAOBUM CK/1aZ,0M MIKpPOOpPraHi3mis, L0 B HbOMY MPOXMBAIOTb.
Hainbinbla X KifbKiCTb 3HaX0AUTbCA Y TOBCTOMY KULLIEYHWMKY. B 1r BMICTY TOBCTOI
KULLKN HapaxoBYeTbCA A0 25 M/PA., & Y BCbOMY KMLIEYHUKY 6113bko 10'° mikpoopra-
Hi3miB. BnaoBuii cknag Mikpodonopu OANHN Pi3KO 3MIHIOETLCS NPU Pi3HUX 3axXBOPHO-
BaHHsSIX, a TaKoX Mpu HepawioHa/IbHOMY BUKOPUCTaHHI aHTUGIOTMKIB, OAHOMAaHITHOMY
Xap4yyBaHHi TOLLLO.

OCHOBHY YacTuHY MiKpo6HoI nonynsuii (95-98%) cknagatoTe aHaepobu (bidigym-
GakTepii, 6akTepoign, ¢ray3obakTepii, aHaepobHi KOKW, BEnnoHenu, KnocTpuaii Ta
iHWI). B aepobHOMY cnekTpi nepeBaxae Kuiikosa nanuyka (Esherichia coli) Ta nakro-
6akTepii. 3ycTpivalTbCs TakoX CTPENTOKOKM (B TOMY umnci Str.faecium), ctadiniokoku,
kneb6cienu Ta iHwWi.

Mikpodpniopa KuLeyHvka:
* 3axMLLAE LLNYHKOBO-KMLLIKOBWIA TPAKT Bif, HEraTUBHOI AT naToreHHOol Mikpodhiopu;
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e 6epe yyacTb y TpaB/eHHI Ta yTuisauii pe4yoBuH;

* CUHTe3Ye BiTaMiHV rpynu B i K.

 GakTepiasibHi MoAyniHW 6idifo- | nakTobakTepii cTumynioloTb nimcoigHui
anapart, CUMHTE3 iMyHOrnooyniHiB, iHTEpIEepPOHiB, LIMTOKIHIHIB, 30i/1bLWUYIOTb Kiflb-
KICTb KOMNJIEMEHTY, MiABULLYIOTb aKTMBHICTb Mi30LMMY Ta CNpUAOTb 3MEHLLEHHIO
NMPOHWK/IMBOCTI CYANHHUX, TKARHUHHMX 6ap'epiB AN TOKCUYHUX MPOAYKTIB NaToreHHuX
Ta YMOBHO-NATOreHHMX MIKPOOpPraHiamMiB, NepeLuKomkatoTb TpaHcokaulil 6aktepin y
BHYTPILLHI OpraHu Ta Kpos;

* CTUMY/IIOIOTb  A03piBaHHA  MakpodparaibHO-TiCTOUMTAapPHOI  cucTeMu.
Hanpwvknag, nig BnaMBoM 6aratbox WTamiB NakTo- Ta 6ichigobakTepiin cnoctepiraeTbes
NiABULWEHHS KifbKOCTi T- Ta B- nimcouuTiB, a TakoxX IXHbOT NponidpepaTnyHoi akTmB-
HOCTi Ta MPOAYKYBaHHS HUMW HU3KM iIMYHOPErynsaTopHUX LUTOKIHIHIB Npu Pi3HUX
naTosioriyHmX npowecax.

3’AcoBaHo, WO Y KPOBI TBAPUH, AKi BUPOLLEHI B CTEPU/IBHUX YMOBAX, HU3bKI TUTPK
aHTUTIN, 3aHMXKEHA KiNbKiCTb raMa-rnoby iHiB, a KiNbKiCTb KAITUH, NPOAyLUeHTIB IgA,
3MeHLleHa B 10 pasiB. BHacnigok piskoro nagiHHA MicLEeBOro iMmyHiTeTy Taki TBapuHK
LUBMAKO 3aXBOPIOKOTh NPU KOHTAKTI 3 MaTOreHHUMU MiKpoopraHiamamu.

Mikpodp/iopa KueyHuka 6epe yyacTb Y oopMyBaHHI iMyHHOBIOMOMNYHNX peakLii
opraHiamy. OgHa i3 hyHKLUiA HOpMa/IbHOrO MIKPOGIOLMHO3Y — Lie 3a6e3neyYeHHs B KOO-
nepauii 3 opraHiaMoMm KOJ/IOHi3aLiiHOT Pe3NCTEHTHOCTI, TOOTO CYKYMHOCTI MEXaHi3MmiB,
WO npuaarTb CTabifibHICTb HOPMasbHI MIKpodh/iopi, SKka nonepekye 3acesieHHs
OpraHi3aMy CTOPOHHIMK MiKpo6amu.

3HayHWiA BKNag B AUreCTUBHY Ta CUHTETUYHY (PYHKLiIO KALLEeYHMKA BHOCUTb CUMOI-
oTu4yHa chriopa. NMonagarun B TOBCTY KULLKY aMiHOKUC/I0THY, 3a/IULLIKN XapyoBUX BiNkiB
ab60 6iNKM TpaBHMX COKIB, Y TOMY YKC/Ii | pepMeHTU (eHTepOKiHa3a, NencuH i T. n.) nig
[iet0 6akTepiasibHMX eH3MMIB NEPETBOPIOOTLCH B Pi3HOMaHITHI amiHu (ricTamiH, MeTi-
NaMiH, CepOoTOoHiH), doeHonun (iHAO0N, cKaTosn, Kpe3os), Pi3Hi apoMaTU4Hi 3'eqHaHHSA, a
TaKOX Taki KUCNOTU K BasiepiaHOBa, rekcaHoBa i psf, i30KMcnoT. Lli peyoBmHM nopsg,
3 amiakoM, SIKuNin 3'ABNSETLCA B pe3ysbTaTi Ae3aMiHyBaHHS GisIKIB B KMLLIEYHUKY, rnona-
[al0Tb B KPOB i Ail0Tb TOKCUYHO HA LEHTPasibHYy HEPBOBY CUCTEMY, NEYIHKY Ta HUPKMK.
BBaxkatoTb, L0 rinepnpoaykLia rictamiHy 6aktepiasibHOK h/10pOo0 MOXe OYTU OAHIELD
i3 NPUYNH BMPA3KOBOr0 BPAXKEHHS LUYHKA, a TaKOX NceBAoasiepriyHnX peakuii.

[0 BaxXNMBMX (PyHKLIN MiKpodhsiopn KuweyHuka cnig, BigHeCTW Ti AeTOKCUKYYY
[it0 9K Yy BiAHOLLUEHHI pey0oBUH, SIKi MoNaaatTb B OpraHiam i3 0Tovyr4oro cepeaosuiiia 3
BOZ,010, DKEI0, NOBITPAM, Yepes LLKIPY, TaK i TUX CMOMYK, SKi YTBOPKOKTLCA B KALLEYHUKY
xas3fHa.

I. MeYHiKOB nigTBEPAMB, LLLO ra/IbMOM A0 AOBIOMITTS € KULLIKOBA IHTOKCUKaLisi. Konn
BiH BBOAVB TBapMHaM NpoAyKTV THUTTS i3 KULLEeYHUKA TI0AMHK, TO O4EePXKYBaB SACKpaBo
BMpaXeHUn cknepo3 aopTu. Lie sBue Oy/10 BUKIMKAHO KULLKOBOK iHTOKCUKALLEHD,
sKka Oyna Hacnigkom MaslopyXxOMOro Crnoco0y XUTTS, XapyyBaHHSAM padiHoOBaHUMU,
M’ACHUMUW, MOTIOYHMMW NPOAYKTaMK, NPU HefocTadi B XapyyBaHHI POC/IMHHOT iXi.

Mpouec fgeTokcukauii BiAOYBa€ETbCA Yy KiMIbKOX Hanpsamkax: 6ioTpaHcdopmadii
3 YTBOPEHHSAM HETOKCUYHUX KiHLEBUX NPOAYKTIB, BUPOOGIEHHS MIKPOOHUX MeTaboni-
TiB, AKi WBMAKO MigniaratoTb AECTPYKLUIT Y NediHui, abo 3MiHW Y TOKCUYHMX PeYoBUHAxX
NONAPHOCTI, L0 3MIHIOE LWBUAKICTb TX eKCKpeL,ii B HaBKOIULLIHE cepefoBuLLe abo TpaH-
C/1I0KaLito B KPOB'AAHE pyC/o.
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AK NpupogHNin copbeHT, HopMasibHa MiKpodpiopa 3gaTtHa akymysitoBatu 3HauHy
KiNbKICTb TOKCUYHUX MPOAYKTIB, BKAKOYaKUn MeTasin, OeHoNn, OTPYTU POC/IMHHOIO,
TBapPWHHOIO abo MIKPOGHOro NOXOAKEHHS.

Mpouecn geTokcuKauii B KULLEYHUKY BifOyBalOTLCA 3a PaxyHOK MApoIiTUYHUX Ta
BiHOBHUX peakLiin i NepeBaXXHO B aHaepoOHMX yMoBax. MpnyoMy, KOXHY BKalaHy
doyHKLit0 BMKOHYE BiAMNoBiAHO oAHa abo AekinbKa rpyn GakTepii.

TakvM YMHOM, nepepaxoBaHi BULLEe [afieko He YCi (OYHKUiT KALWeYHMKa CBifyaTb
npo Te, WO Koro Mikpo6ioLMHO3 Bifirpace BaxnBY Posb Y 3ab6e3neUeHHi XXUTTERIA b-
HOCTI OpraHi3my JII0AUHN | Ma€ BENNKE NpaKTUYHe 3HaUYEeHHA B NpogisiakTuLi pisHoma-
HITHMX 3axXBOPIOBaHb. jucbanaHc MiKpOOPraHi3MiB B KULLEYHUKY BUK/IMKAE abo cnpusie
BUHWKHEHHHKO PI3HUX NaTO/Orii.

Kuwkosa mikpodp/iopa BiJHOCHO cTabifibHa i pearye Ha eK30reHHi Ta eHOOreHHi
UMHHWUKM B HE3HAuYHIil cTyneHi. Ane y Bunagky Aii natosioriyHMx guakTopiB NpoTArom
[OBroro yacy ab6o ix NocuneHHs BiadyBatOTbCA 3HAYHI MOPYLUEHHS B KMLLUKOBIA MiKpO-
ekosioril. BUHMKatoTb 3MiHW B KifIbKOCTI MiIKpOOPraHi3miB, ixX CriBBiAHOLWEHHI (oucbakTe-
pio3), nokasisawii abo B nopyLleHi bakTepiasibHOro MeTaboniamy.

[Aunco6akTepios — Le 3aXBOPHOBAHHSA, KO/IM 3MIHIOETLCA CMIBBIAHOLWEHHS HOPMaslb-
HOT MiKpodhiopy KuweyHuka (6idoifo- Ta nakTobakTepiit) i natoreHHoT donopu.

3a paxyHOK 3HWKXEHHS PiBHA HOpMasibHOT Mikpodhiopu 1i Micue 3aiiMae yMOBHO-
naTtoreHHa Ta naroreHHa Mikpodpsiopa, sika € [yxepenom iHguekuii Ta Cnpuse po3BUTKY
asiepriyHmx Ta ayToiMyHHUX 3axBOPKOBaHb, YCKNAAHKE Nepedir XPOoHiYHMX 3axXBOpPHo-
BaHb, 3ry6HO BMNMBAE HA CUCTEMY 3rOPTaHHA KPOBI.

e B 1950 poui BigOMNiA pociicbknii BYeHW B.IMeUHNKOB CTBEpAKYBaB, WO 3a
[ONOMOrol KMCMIOMO/IOYHMX MPOAYKTIB, MOXHA OMOJIOAUTU OpraHiaMm SIloguHu, horo
XWUTTSA | aKTUBHICTb, TOOTO NMOHU3UTU AUCOAKTEPIO3 MOXHA 3a A0MOMOrol eyo6ioTUKIB.

EyGioTuKun — 6ioNoriyHo akTMBHI A06aBKK, O MICTSTb XWBI MikpoopraHiamu i/fabo
IXHI MeTaboniTh, AKi 34INCHIOITL HOPMani3yunii BNMB Ha cknag i 6ionoriyHy akTvB-
HICTb MiKPOCP/IOpY TPABHOTO KaHasy.

dyHKUiOHaNbHA posb eybioTUKIB CNpsiIMOBaHa Ha:

— KOJIOHI3aLit0 LUTYHKOBO-KULLIKOBOTO TPaKTy MIKpOOpraHisMamun, ki BUSABNA-
I0Tb aHTaroHi3aM WoA0 YMOBHO-NATOreHHUX Ta naTtoreHHUX 6akTepil, BipyciB, rpuobis i
OPDKOXKIB;

— NPUCKOPEHHSA PeLmpKyNAaLii eCTPOoreHy, AKMin eKCKPeTYETbCA B LLU/TYHKOBO-KMLLIKO-
BUIA TPAKT i3 XXOBYIO;

— MONIMNWEHHA MOpYLUEeHOro 6anaHcy MIKpPOOpPraHiamiB y KULLIEYHUKY | YCYHEHHS
AncbakTepiosis i ANCOI03iB 3arasiom;
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— OMTUMI3aLito TPaB/IEHHSA i HOpMaUTi3aLito MOTOPHOI (PYHKL,T KALLEYHMKA LLMIAXOM
BMPOOG/IEHHS PEUYOBUH, AKi 34iAICHIOIOTb MOPOKIHETUYHY AitO;

—3anobiraHHsA  HeraTMBHOMY  BMAMBY  pagiauii, XiMiYyHMX  3a6pyaHtoBaYiB
Ki, KaHueporeHiB, 3abpygHeHOl BOAM 3a paxyHOK niABULEHHSA HecneuudgivyHoi
iIMYHOPE3UCTEHTHOCTI.

Ey6ioTvKM NoAinaTb Ha TPU rpynun: NPo6ioTMKK, NPEBGIOTUKN, CUMOBIOTUKN.

Mpo6iomuku

Mpob6ioTnkamn HasnBarTb MNPOAYKTU XapyyBaHHS abo /ikapCbki npenapatu, SKi
MICTAITb y COBI BXX/IMBI MiKpOOpraHiamun — ue npefctaBHKU HOPMasibHOT MiKpodpiopu
KweyHnka bicpigobakTepii i MOTIOYHOKUCT MiKpoopraHiamu pogy Lactobacillus.

Brnepwe noHATTA «npo6ioTvKM» Oy/10 BUKOPUCTAHO B CepeauHi MUHY/IOr0 CTO-
NiTTA, | Mae AOCUTb 3p03yMifie 3HAYEHHSA «3a XUTTA». KNCNOMONOYHI NPOAYKTU 3 BUKO-
pUCTaHHAM LUTaMiB-NPO6IOTUKIB BUMYyCcKatoTb 3 noyatky 30-x pokiB XX cT. OcobvBo
aKTUBHO X BMPOOHMUTBO po3BumBasiocs B ANOHIT (1971-1988), ®paHuii, HimeuuunHi,
CPCP. Y BUrOTOB/IEHHI NPOAYKTIB i3 JliKyBa/IbHOK Ta NPOiNakTUUYHOK A€o 3a3Buyai
BVKOPUCTOBYIOTb AeKisibka BUAIB LWTaMiB-npobioTukie: Bichigobaktepii, aunaodinbHy
nasnuky Ta TepMOoIIbHNIA CTPENTOKOK.

BrvkopuctaHHsa  Mpo6IOTUKIB Yy JIIKYBa/IbHO-NPOMINAKTUYHOMY  XapyuyBaHHI
0060B'A3KOBE Yy pasi aHTMOIoTMKOTEpanii Ta BXMBAHHSA IHLIUX JIKAPCbKUX npenaparis.
BOHM HOpMani3ytloTb nNpouec TpasneHHs, afke € BUPaKEHUMU aHTaroHictamu naro-
FEHHMX Ta YMOBHO-MATOTEHHNX MIKPOOPraHiamiB, 36yAHNKIB KMLLKOBUX iHQDEKLIiM, CTiliKi
[0 Aii heHonis i cone.

[oBefeHo, WO 3a BUKOPUCTAHHS NPOBIOTUUHMX MPOAYKTIB pesy/nbTaty HopMasli-
3auii KMWKOBOT MIKpOgu10pn HEBUCOKI. Lie NOACHIOETLCA TUM, WO GiNbLWICTb Gidoigo- |
nakTobakTepiil r’MHe B arpecrBHOMY KUC/IOMY CEPefO0BULLI LLTYHKA Ta JTY)XHOMY cepef-
OBWLLi ABAHAAUATUNAION KALLKW, BHACIAOK YOTO HUXKHIX BIAA4IMIB KALWEYHNKa JOCATae
Nnle TpeTMHA KOpPUCHUX MiKpoopraHiamie. Kpim Toro, He Bci 6akTepil, noTpanveLun 4o
TOBCTOrO KMLWEYHMKA, MOXYTb NPYKUTUCSA Ha Moro enitenil.

Mpe6iomuku

MpeGioTnKM — Lie peyoBMHU, K 34€6iMbLIOr0 He NigAalTbCs rigponisy, He aacop-
OYHOTbCA Y LUYHKY | TOHKOMY KULLIEYHUKY, 3a/INLLIAKTHCS B KULLEYHWUKY MPOTArOM MicAUSA.
BinbLicTte 3apy6ikHMX (haxiBLiB 3apaxoBye A0 NpebioTUKIB He3aCBOKBaHI BYI/1€BOAN:
NnakTynosy, onirocaxapuan (hpykto-, ranakrocaxapuan ta iH.), pibporam, iHysiH, nak-
TUTON. Lli peYOBMHN BUKOHYIOTb BaXX/IMBI GIO/ONiYHI (PYHKLII: € XapyoBMM CybCTpaTom
[ANS KOPUCHMX GakTepili TOBCTOrO KMLLIEYHUKA; CNPUSAIOTb 3HWKEHHIO PiBHA pH Kuwwey-
HMKa, WO CYNpOBOAKYETHCA NPUIHIYEHHAM POCTY NaTtoreHHoT MiKpodu1opn | CTUMY/ISA-
LiE0 POCTY KOPWCHOI; NOTPan/isaiym y KPOBOTOK, C/YryHOTb NOXUBHUMU pevyoBUHAMU
[N renaToumTiB Ta KNITUH IHWNX TKAHWH | OpraHiB; HeNTPasli3ytoTb TOKCUYHI PEHOBUHY;
NONINLWYTb BCMOKTYBaHHS BOAW, HATPIIO Ta IHLWIMX €NeKTPOITIB. 3aBAAKM CBOTIA XiMiu-
Hill IHEPTHOCTI BOHM MatoTb HEOOMEXEHUI TePMiH 36epiraHHst i MOXYTb BUKOPUCTO-
BYBaTMCb Y LUMPLLIOMY aCOPTUMEHTI MO/IOYHUX NPOAYKTIB, HXX NPO6IOTMKN. MpoayKTH,
36arayeHi npebioTnkamu, HMHI He Taki NoNyAsipHI, K NPO6IOTUYHI, Xo4Ya 3HAYHO edhek-
TUBHILLI 38 HUX.
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Cum6b6iomuku

CMOGIOTUKM — Lie KOMMNJIEKCU MPOBIOTUKIB, Y T.U My/IbTULLITAMOBUX, 3 NPEBGIOTUKAMMU.
YacTto BoHM € BA[lamn, WO Hanexartb A0 (YHKLiIOHA/IbHOrO Xap4yBaHHS, 30aradeHi
OHVM 4K KifibkOMa LuTaMaMuy npeacTaBHUKIB poais Lactobacillus i/um Bifidobacterium.
Hanpuknag, 6ioBecTnH-nakto (6ichigoreHHi daktopn i 6iomaca B. bifidum, B. ado-
lescentis, L. plantarum), manstngointoc (ManbTogekcTpuH i 6iomaca B. bifidum,
L. acidophilus, L. bulgaricus), 6icigo6ak (thpykTtoonirocaxapuan i3 ToniHambéypa i
KoMnekc i3 6idpigobakTepiid) i namiHoNakT (aMiHOKUCOTK, NEKTUHW, MOPCbKa KanycTta
Ta eHTEePOKOKN).

Mpo — i NpebioTNKM KOHKYPYHOTb MK COOG0H He AuLle A5 NiKyBaHHA AucbakTepi-
03y, a | K ABi rpynu JIiKyBasIbHO-NPOINAKTUUYHUX NPOAYKTiB. OfHaK, Ha AYMKY AeAKMX
YUYEHUX, MaNBYyTHE HANTEXNTb CUMOBIOTUKAM, LLIO MaTUMYTb Y CBOEMY CKMafli 0HOYaCHO
XVMBI KNITUHW KNLLIKOBOT MiKpodpsiopu (NPOo6ioTHKN) Ta PeYHOBUHM, LLIO CTUMY/TIOBATUMYTh
X picT (Npe6ioTukK).

Bumoru €BponencbKoro perynsaTopHOro 3akoHOAaBCTBa B rasly3i Npo6ioTUKIB LWoA0
000B’s1I3KOBOr0 NPOBeAEHHA BCEOIYHMX AOCNIAKEHD BiONONYHOT aKTUBHOCTI SIK OKPEMMX
NPOBIOTUYHMX KY/bTYP, Tak i iX NOEAHaHb NPW CTBOPEHHI NPOBGIOTUYHMX Npenaparis Ha
OCHOBI MOHOKY/ILTYP flakTo- Ta/abo 6Gichigo6akTepiin NigTBEPoKYOTLCA pesynbratamm
aocnimpkeHb. IMyHOMOAYMOBasIbHI BNACTUBOCTI OKPEMUX KYNbTYp NaKTo- Ta bidhigo6ak-
Tepili iCTOTHO BIAPI3HATLCA MK COOO0L0, i Lie € iX iIHAUBIAYa/TbHOK XapakTepUCTUKOH.

HesBaxarwoun Ha Te, WO B MPOUEC eBO/IOLii B OpraHiaMmi /II0AUHU BUpPOOUNNCS
CKMaiHi cucTemMmn Ans camo3axucTy Bifd Aii pisHMX TOKCUKAHTIB 6GiOTUYHOMO Ta abioTunu-
HOTO MOXO)KEHHS, BOHU MPOAOBXYHOTh «/IOMATU» XPOMOCOMMU, «3HIBEUYBATU» FEeHW, LLO
npu3seno Ao nossn maxe 500 cnaZkoBuX 3aXBOPIOBaHb, BUKIMKAHNX XPOMOCOMHMMU
MyTauismu, i 6inblwe 1500 cnagkoBrx aHoMarlin, 06yMOB/IEHUX FTEHHUMMW MyTaLisIMW.

3azasibHa xapakmepucmuka xap4osux 006asok ma ix 6esneka

OcTaHHIM 4YacoM Yy BMPOOHULTBI XapyoBMX MPOAYKTIB Mo4Yasii BUKOPUCTOBY-
BaTV GIOIHAYCTPIt0. [15 NOMINWeHHS AKOCTI B XapyoBi NPOAYKTU A0AAal0Tb 6i0N0riyHoO
aKTUBHI 106aBKU, L0 MONOBHIOKTh AeiLMT 6araTb0OX BiTaMiHiB, MiHEpPa/TbHUX e1EMEH-
TiB, HEHACMYEHUX XUPHUX KUC/IOT, PiI3HUX BUAIB XapyOBUX BOMIOKOH ToLw0. KopucHumum
i 6e3nevyHMMN BBaXaKTbCS TiNIbKM MOMIKOMNOHEHTHI POCAIMHHI CyMilli, BUTOTOBNEHI 3
HaTypasibHOI POC/IMHHOT CUPOBUHN (PPYKTOBO-ATiAHI, 3€PHOBI, LIUTPYCOBI KOHLLEHTPO-
BaHi eKCTPaKTU, NEKTUHN, OPYKTOBO-T/THOKO3HI CUPOMNKM Ta EKCTPAKTU 3 Pi3HUX TPaB), LLIO
CNPUAIOTb HOPMa/IbHOMY TPAaB/IEHHIO i BUBEAEHHIO 3 OPraHiamy TOKCUYHUX | KaHLLepo-
reHHUX CMosiyK Ta pafioHyknigis.

Bes3neuHnii xapuoBuii NPOAYKT — Lie XapuoBuiA MPOAYKT, SIKUIA HE CTBOPHOE LLIKIA-
JIMBOTO BM/IMBY Ha 300pOB’A M0AUHM 6e3nocepefHbOo YM OrnocepeskoBaHO 3a yMOB
noro BMpo6HULTBA Ta 06iry 3 AOTPMMAaHHAM BMMOT CaHITapHMUX 3ax0fiB Ta CNOXUBaHHS
(BUKOPUCTaHHA) 3a NPU3HAYEHHAM.

[nsaHagaHHA npogykTam npuBabnnBoro BUMISAY, apomary, KOHCUCTEHLLT—3acToCco-
BYIOTb apomartum3aTopu, XxapyoBi 6apBHUKM, 3aryCHUKK, eMyfnbratopu ta crabinizartopu.
B SKOCTi KOHCEpPBaHTIB B Xap4oBiil MPOMMCIOBOCTI BUKOPUCTOBYIOTb aHTUOIOTUKM
(Npenapatn TeTpauukNiHOBOrO psaAy, NEeHiuuniH, cyeTuni3nMH, CTPenToMIUMH Ta iH.),
BiTaMiHu C Ta E, K aHTUOKCMAAHTW. IX 3aCTOCyBaHHA pernaMeHTyeTbCs. 15 BKazaHUX
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PEYOBVH BCTAHOB/IEHI MEBHI HOPMATUBU — FPaHNYHO AonycTuMi KoHueHTpauii (FAK) i
AonycTyMa 3a/IMLLKOBa KiNbKICTb iX B OpraHi3mi flguHu. Hanpuknag, MakcumasibHa
[03a acKopbiHOBOT KACMOTU B MPOAYKTI HE NOBMHHA NepeBuLLlyBaT 15 Mr Ha 1kr Mmacu
Tina, nponioHaTty HaTpito abo KasbLiito, siKi BUKOPUCTOBYIOTLCS A5 3anobiraHHs nic-
HSABW X/1i6a i NyiaBneHux cupis — 3 Mr/Kr.

Barato xapuoBux GapBHWKIB HEFATUBHO BM/IMBAKOTb HA IOACHLKMIA OpraHiaM, 0co-
6/11BO AUTAUNIA, HANPYKNaa,

—MOHCO 4 P, epuTpo3uvH, TapTpasvH, 6puiiaHToBUiA YopHWIA B, 3eneHunin C, Ta ama-
paHT MatoTb MyTareHHi BNacTUBOCTI, MPOBOKYKOTb NPUCTYN acTMu;

— epuTpo3nH B KisibkocTi 200 Mr/goby nopywye po6oTy LwmrtononibHol 3a103u
(36iNbLIYETLCA CeKpeList IOATUPOHIHY);

— MapaHT NOHMXYE Macy Tina Ta isnyHy BUHOC/IMBICTb HOBOHAPOLKEHHUX;

—apTpasvH WKigAMBUn ansa aiteid B kKinbkocTi 10—15 mr/go6y (nopylye napacum-
naTtu4yHy iHHepBaLlito peLenTopiB HEPBOBMUX KITUH),

— NoHco 4P BnnmBae Ha MeTab0/1i3M 3as1i3a, TOMY Pi3KO NOHUXKYE KiNbKICTb epuUTpo-
UMTIB Ta reMornioBiny.

[nAa BkazaH/X peyoBMH BCTAHOBMNEHHI NeBHi HopmaTuem (F4K) — rpaHmyHo gonyc-
TUMI KOHUEHTpAaLl, arie BOHN MOXYTb B OpraHi3ami Hakonu4yBaTucs, BUK/IUKATU Hera-
TUBHUIA edekT cymauii Aii, 3MiHoBaTV CBOI BNAaCTUBOCTI NPW B3aeMOAiI 3 IHLWMMM
peyoBMHaMMU.

Tak, o6 HabpaTn 1Kr Mmacu opraHiamy, TBapuHi HeobXigHO 3'ICTU, B cCepeHbOMY,
10kr opraHiyHOi Macu, WO 3HaXOAUTLCA Ha NonepefHbLOMY PiBHI Xap4yoBOi nipamiau
(onsa TpaBoigHMX — Le doiTomaca.) 3 Lboro BUXoamTb, LO:

—B OAMHUL Macu Tina KOHCYMEHTY, L0 3HaXoAUTbCS Ha BUWOMY TPOQiYHOMY
piBHI, MOXe Hakonu4yyBatucs B 10 pasiB GinblUe CTiiKUX TOKCUHIB, HiX X 6yno B oau-
HUL Macy KOHCYMEHTIB nonepeaHboro pPiBHS;

— B Ti/li KOHCYMEHTY ApYroro nopaaky (To6To xmxaka, Lo XapyyeTbCa TPaBoi4HUMU
opraHiamammu) KifibKiCTb CTIMKMX TOKCUHIB yxe Oyae B 10 pasiB Bullle, HK B OpraHiami
KOHCYMEHTY NnepLLoro nopsaky (tpasoigHi TeapuHu), i B 100 pasisB 6isbLue, HXX B poc-
JIMHHOMY KOpMIi;

— B OVHUL} Macn KOHCYMEHTIB, L0 3HAXOAATbCA Ha HAMBULLOMY PIiBHI Xap4yoBOi|
nipamign (B TOMy ynchi i nogmHa), Moxe Hakonuuntuca B 1000 pasiB binblue CTiKuX
6i0N0rYHMX, XIMIYHMX YMHHUKIB, HiIX TX BYy/10 B 0AMHMLI hiTOMacw.

OTXe, 3ab6pyHEHHS OpraHiaMy KOHCepBaHTaMu, 6apBHMKaMK TOLWO MigBuLye 6io-
MarHigoikaw,ito — MpoLec HaKOMNYEHHS TakMX PEYOBMH NO TpodpiuHOMY naHutory. To6To, B
Takunx BunNagkax npasuso nipamign mac (a6o npasmno 10%) «npauoe» NpoTn MHOANHN.

B 3akoHi YkpaiHu «[1po AKicTb | 6e3neky xap4oBuX NpoayKTiB i NPpoA0BO/bYOI CUPO-
BUHW» AaHO BU3HayYeHHA BAawm.

[o BAiB HanexaTb pe4oBUHM ab0 X CyMiLli, SKi HaZalTb paLioHy XxapyyBaHHS
niKkyBanibHUX abo NikyBaslbHO—MPOMINAKTUYHUX BNACTUBOCTEN», anie BOHU MOXYTb
nopyLuyBaTtu piBHOBary CriBBifHOLUEHHSA MIKPOM/IOPY KULLIEYHMKA.

HWHi iCHYIOTb 3aC00M yperyntoBaHHA KULLIKOBOI MIKpOD10pW, CTBOPEHI Ha OCHOBI

XMBUX MIKPOOPraHiamiB, a TakoX MNPoAYyKTIiB iX XUTTeAisAbHOCTI. [JO TakMx 3acobis
HanexaTb ey6ioTHKuN.
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UuncneHHi obaBku, AKi HayKOBL,i BU3HaIM Hebe3nevyHmun i 3a60poHU/N iX 3acTo-
CyBaHHA y 6aratbox KpaiHax, NpoLOBXYHTb BUKOPUCTOBYBATUCH B YKpaiHi.

Y T1abn. 7.4 HaBefeHi xap4yoBi A06aBKW, 340aTHI CIPUYMHUTL NOPYLLEHHS 310POB’S
Y NOANHN.

Ta6nuys 7.4
XapuoBi f06aBKN, HeGe3neuHi ons 340pOB’A NOANHN
[Kopabnbosa A.l. Ta iH. 2003 p.]
Bnnvs KomMnoHeHTHUIA 3HaK fo6aBku E

103, 105, 121, 123-126, 129, 130, 131, 142, 152,

KaHueporeHHui 153, 210-216, 219, 230, 240, 249, 252, 280-283,
330, 447, 954

3axBOpPHOBaHHSA LUMYHKOBO-KULLKOBOTO | 154, 221-226, 320-322, 338-341, 343, 407, 450-454,
TpakTy 461-466, 626-635
AnepreHHuii 122, 124, 129, 211, 230-232, 239, 311-313
XBOPOOW MEYIHKM | HUPOK 171-173, 320-322
lMopyLueHHA TUCKY 250, 251
LWkignueuii ans wkipu 104, 151, 160, 231, 232, 238, 239, 951, 1105
BucunaHHa Ha LWKipi 310-131, 907
MigBULLLEHHA PIBHSA XONECTEPUHY 320,321
e ]

102, 155, 270, 110, 120, 124, 127, 129, 180, 201,
Heb6e3neuHwii 220, 222-224, 228, 233, 242, 400-405, 502, 503,

620, 636, 637, 1501

[yxxe HebGe3neyHnii 123, 510, 513, 527
3a60poHeHi 103, 121, 123, 105, i1512192512 125, 126, 130, 150,

Hanpuknag, 6apBHuK E-104, 3aaTHWIA CNPUYMHUTIY 3anasieHHS LLKIPY i NigBULLIEHY
aKTUBHICTb Yy [AiTei, B YKpaiHi 3aCTOCOBYHOTb Y KOMYEHin punbi, KOTbOPOBUX Apaxe,
NbOASHMKAX Bif, KaLl/to, XyBanbHiiA rymui. TUM yacom oro 3a6opoHeHO B ABCTpannii,
Anonii, Hopserii, CLUA. ToMy BMKOPUCTaHHA CUHTETUYHUX GapBHUKIB Tpeba obMex-
yBaTW. XapyoBi 6apBHNKM HE NOBWHHI MaTK CONel PTYTi, CENEHY, XPOMY, BiSIbHUX apo-
MaTUYHUX aMiHiB Ta iHWNX LWKIAANBUX /19 OpraHiaMmy JIl0ANHU PEYOBUH.

OpfHI€I0 3 MPUYMH 3HVXXEHHS PIBHA 300POB’A HACENEHHA CBITY, Y T.4. YKpaiHLiB, Ha
OYyMKy dhaxiBuiB, € 3MiHW XapakTepy XapyyBaHHSA, XiMiYHOro ckiiagy ki, BAKOPUCTaHHSA
3abpyaHeHOl BOAM TOLLO.

LLlo6 noBigomMu1TK cnoxmeaua, Lo BUPOGAEHMIA NPOAYKT BiANOBigae BMMOram cTaH-
[apTiB, MOro MapKkytTb cneuianibHUM 3HakoM. MakcumanbHO 06’ekTUBHA iHGhopMalLis
Nnpo AKiCTb Ta 6e3neYHiCTb NPOAYKLi NOBUHHA NoAaBaTUCS Ha YNakoBLi MPOAYKTY.

JNnwe 6e3nepepBHUN KOHTPOSb YCIX €KOMOTYHUX BUMOT NPOTArOM YCbOro nepiogy
BMPOLLYBaHHA NPOAYKLIT POCMMHHULTBA, rOAiBAi TBAPUH, NTULi Ta iH. Haf4a€e [OCTO-
BipHY iHpOpMaLLit0 NPO XapyoBY LHHICTb Ta €KONOriYHy 6e3neKky MandyTHIX NPOAYKTIB
XapyyBaHHA. He MeHLW BaX/IMBUM € KOHTPOJ/Ib TEXHOJIOTIYHUX NPOLECIB NpUAMaHHS,
36epiraHHsA, Nepepobkn Ta peanisayii roToBOI NPOAYKLT.
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KoHmposibHi numaHHs

1. Skul B3aEMO38 130K M)XK 300p08 sIM Hauji | cmaHOM HaBKO/IUWHLO20 MPUPOO0-
HO20 cepedosula B YkpaiHi?

2. o make imyHimem /1l00UHU | 5IKi op2aHu lo20 3abe3neqyroms?

Ski cucmemu 3abe3neydyroms KJAIMUHHUG IMyHImem?

Hasgimb wi/isixu BUBEOEHHSI MOKCUHIB | a/iep2eHis opaaHamMu OUXaHHS.
SKi gyHKYIT BUKOHYHOMb MIKPOOP2aHIi3MU KUWEYHUKA JII0OUHU?
lMoHsimmsi npo ducb6akmepios i (io2o 0OCHOBHI cmMadii.

ki pusuku srausy FTMO Ha ck/1ad MiKpoop2aHi3Mis KUWEYHUKA JTI0OUHU?
Skuli 8naus eyb6iomukis Ha Ck/1a0 MIKPOOp2aHi3Mig KUWeYHUKa JII0OUHU?

9. SKy po/ib BUKOHYOMb i30¢hopMuU yumoxpomy P-450 8 mkaHUHax opaaHi3Mmy
JIOOUHU?
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PO3/1I]1 8
NABOPATOPHI POBOTU

NaocopaTtopHa po6oTta Ne 1. [liarHOCTUKa xenidoaKTepiosy
3a AOMNOMOror BUMipy amMiaka NoBiTPS POTOBOI MOPOXHUHU

Cepep, 6aratb0OX 3axBOPKOBaHb, A0 SAKUX BPa3/vBI JIOAN i
TBapuHW, iCHye ocobsmBa rpyna 3axBoptoBaHb, KOTPi MPUAHATO
BBaXaTu IHGPEKLiiHUMU.

BakTepii yacTto cTatoTb MpUYMHaAMK XBOPOO, SKi MPOTArOM
[JOBIOr0 4yacy BBaXXa/IMCA BUK/IVKAHUMMW HWWMU MPUYUHaAMMU.
Tinbkn Ha noyatky 1990 poKy 6yn10 BiAKPUTO, LLIO OAHIE i3 Npu-
YMH BMpasKu LWAYHKY € ais 6aktepii Helicobacter pylori. Binble
Hi>k 80% ntogei, Lo iHhiKkoBaHi Lieto 6akTepieto, He MatoTb CUMI-
TomiB. 3'AcOBaHO, WO LA 6akTepia npucyTHA y 60% nogein pis-
HUX KpaiH, a B KpaiHax, Wo po3suBarTbes,- y 90-95%. 3 iHdek-
uieto H.pylori Takox NoB'si3aHUin 1-2% NPUXUTTEBUIA PUSNK paky
LUAYHKY | MeHLWe 1% NpMXUTTEBUIA PU3KK LLIITYHKOBOT STIMOOMM.

H.pylori Mae yHikanbHy 3gaTHICTb aganTtauii 40 arpecuBHOro
CTaHy B LWIYHKY (kucrne cepegosuile, pH 1,5 -2,5). LnyHoK
3axXULLEHUI Bif, KMCNOTW BNACHOMO LUYHKOBOITO COKY TOBCTMM
wapom cnusy. Helicobacter pylori BUKOPpUCTOBYE Takuii 3axucT,
MPOXMBAKUN Yy LbOMY C/IA3Y.

IHhiKyBaHHS LWIYHKY MikpoopraHiamom Helicobacter pylori
(HM) npn3BoANTL A0 PO3BUTKY XPOHIUHMX NOBEPXHEBUX (HEATPO-
iYHUX, aHTPasIbHNX) racTPUTIB, AYOAEHITY, BUPA3KOBOT XBOPOOU
LWAYHKY | aBaHaauAaTUnanoi kuwku (BAMK).

Puc. 8.1. Helicobacter pylori B winyHky noguHu
[MeaunumnHckas mukpobuonorus, 1999]
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YKpaiHCbKMMM BYEHUMM PO3P06IEHO CEHCOPHUIA anapaT ANs BU3HAYEeHHS Xenibak-
Tepiosy, NPUHLMM SKOTO I'PYHTYETLCS Ha BM3HAYEHHI NPUPOCTY KOHUEHTpauil amiaka
(ANH,) y noBiTpi poTOBOT NOPOXHWMHK NaLjieHTa NiC/IA BXUBAHHA Npenapary kapbamiay.

MeTop fiarHOCTUKN XeNniko6aKTepio3y 3 BUKOPUCTAHHSAM €/IeKTPOHHOro Aart-
unka MQ-137.

CyTb MeToay Nosrae B TakOMY: MaLiEHT Y)XXMBa€e po3dnH kapbamigy (ceyoBuHa),
ypeasa HP poswensitoe cevyoBuHy o amiaka (NH,), octaHHii, Marounm mMeHLy more-
KyNSpHY Bary HiX MNOBITPS, NigiMMaEeTbCa 3i LWNYHKa 4yepe3 CTpasoXih OO0 POTOBOI
NMOPOXHUHM.

KoHueHTpauis amiaka B 3paskax MoBiTps 3 pOTOBOI NOPOXHMHM BU3HAYAETLCS 3a
[I0NOMOrOt0 €/1IEKTPOHHOIO AaTynka Ha aMiak.

LLIBMAKWIA NpUpPICT KOHUEHTpaLIl amiaka B NOBITPi 3 pOTOBOI MOPOXHUHY MICNSA BXW-
BaHHA pPO34MHY Kapbamify xapakTepusye 3arasibHy ypeasHy akTUBHICTb Y LUTYHKY, fKa
6e3nocepenHbO 3anexXnTb Bif KisibKoCTi 6akTepiii HP.

K ceHcop anapara 06paHo HaniBNpPOBIAHMKOBWI ra30BUil AaTYMK HAMIBMNPOBIAHN-
KOBOI0 efleMeHTY 3 NOJIKPUCTasTIYHOro KpeMHIto nig, Adieto amiaka. YyT/IMBICTb CEHcopa
B 2ppm NH4 goctaTHa oA AiarHOCTyBaHHA XenikobakTepiosy LUIyHKa.

Anapart ans AiarHocTukn xenikobakTepio3y cknagaeTtbcsi 3 0OpPOONEeHHs, Kepy-
BaHHA Ta BifobpaxaHHs iHpopMaLii, BOyJ0BaHOT NOBITPAHOI NoMnn A18 3abopy nosi-
TpA. CnpolleHa 6/10k-cxeMa anapary npeicras/ieHa Ha puc. 8.2.

NOTIK MOBITPS

Puc. 8.2. bnok-cxema anapara
1- nosiTpsAHa nomna A5 3abopy nosiTps;
2- 6nok AeTeKu,ii;
3- cenexkTBHUIA aTumK Ha amiak;
4- 6nok 06po6eHHs iHdopMaLii;
5- 610K BigobpaxaHHs iHdhopMaLii (iHgukaTop);
6- 6510K KepyBaHHS;
7- GNOK XXUBNEHHS,

8- Tpybka an1a 3a60py NOBITPS 3 POTOBOT NOPOXHUHMU.
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Po30in 8. Jlabopamophi pobomu

Xio aHanizy

[na npoBefeHHA [fiarHoCTUKM XesikobakTepiody ocoba, Lo AiarHOCTYeETbCA,
nepopanbHo npuiimae 0,5r npenapaty cevyoBuHn (kapbamig) y 30 mn Bogun. Y poTo-
Bill MOPOXHMHI PO3MILLLYETLCSA TPyOKa ANnsi 3a6opy NOBITPS, Yepes SKy BigibpaHe nosi-
TpA noctynae B 6710k peecTpauii anaparty. BuxigHuii curHas cenekTMBHOIO Aaryuka,
LLIO 3a/1eXNTb Bif BMICTY amiaka B 3pa3kax MOBITPsl, PEECTPYETbCS Ta 36epiratoTbCsl B
6noui 06pobneHHs iHhopmauii anapara. Big6opy noBiTpA 3 pOTOBOI MOPOXHUHU MPO-
BOAATLCA NOCNILOBHO 3 NEBHVM nepiogoM. TpusasicTb BiAOGOPY NOBITPA Ta Moro nepi-
OAMYHICTb BM3HAYAETbCA XapakTepucTUKaMy fJaTyuuka, Lo 3acTOCOBaHO B anapari.
MikpoKoHTposep 6/10ka 06p06AEHHS IHOpPMaLLl MOPIBHIOE BENYMHM OTPUMAHMUX CUT-
HaniB, LLIO 3a/1eXaThb Bif BMICTY amiaka, Ta po3paxoBye NPUPICT BENNYMUHK CUTHANY, LLIO
3a/1eXNTb Big, NPUPOCTY KOHLEHTpaLil amiaka. ¥ pasi Bif4CyTHOCTI NO3UTUBHOIO Mpu-
pOCTY NPOTAroM 8 XBW/VH (4 3a60puv MOBITPSA) pe3y/bTar AiarHOCTUKN € HEeraTUBHUM,
[iarHocTyeTbCs BIfCYTHICTb XenikobakTepioly. Y pasi HassBHOCTI AOCTOBIPHOrO No3u-
TVMBHOIO NPUPOCTY BE/IMYNHU CUTHaUTY AaTyumka pe3ynbtar AiarHOCTUKN € NMO3UTUBHUM,
[OiarHoCTyeTbCSl HAsABHICTb Xe/liKobakTepiosy LWyHKa, a 3a BEIMYMHOK NPUPOCTY OLi-
HIOETBLCA CTYIMiHb BAXKKOCTI 3aXBOPIOBAHHSA.

PesynbtaT AiarHOCTUKN BUPAXKAETLCS HYOTUPMA PIBHSAMWN XeriKobakTepiosy: «-» —
BiICYTHICTb Xeniko6aKTepiosy, «+» — HU3bKWIA CTYMiHb BaXKKOCTI XenikobakTepioay,
«++» — CepefHiii CTyniHb, «+++» — BUCOKWIA CTYNiHb.
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3PA3KU TECTOBUX NMUTAHD

1. BionoriuHa 6e3neka — ue:

A.

B.

C.

D.

36epeXeHHs XMBUMK opraHiaMamm CBOET 6i0N0rYHOT CyTi Npu Aii Ha HUX
BIOTUYHNX YMHHUKIB.

36epexeHHs XXMBMMU OpraHiamMamim CBOTX 6ioN0riYHMX BNacTMBOCTEN Npu aii
Ha HUX BIOTUYHUX YNHHUKIB.

36epexeHHs XXUBMMW OpraHiaMamMu CBOiX CUCTEMOYTBOPIOBa/IbHUX 3B’A3KIB
i XapakTepucTUK Npun Ail Ha HUX BIOTUYHUX YNHHUKIB.

*YCi BignoBigi npaBusibHi.

2. bionoriuHnii BUA, 3a6pyaHEHHsA NonsArae y 34aTtHOCTI MOro KOMMNOHEHTIB [0:

A.
B.
C.
D.

PO3MHOXeEHHS.

ApanTauji.

Mepepavi cnagkoBoi iHpopmaLil B AOBKiNNI.
*YCi BignoBigi npaBusibHi.

3. Lo 3abe3neuye cTanicTb i PisHOMaHITHICTb OpraHiuHoOro cBiTy?

A.
B.
C.
D.

TifIbKM CNaAKOBICTb.

TifIbKM MIHNUBICTb.

*CnafKoBiCTb 3i CNaZKoBOK MIH/IUBICTIO.
Yci Bignosigi npaBusibHi.

4. o chaKkTOpiB XUBOT NPUPOAN HANEXaTb:

A.
B.
C.
D.

*®iTOreHHi.
*MiKpOOOTreHHi.
Di3nYHI, XiMiYHI.
*300reHHi.

5. LLlo neXnTb B OCHOBI CNafKOBOCTI:

A.
B.
C.
D.

*MpuHLMN KOMNeMeHTapHocTi monekyn AHK.
XPOMOCOMHi Ta reHOMHi MyTaLlil.

ComarunyHi myTauir.

Yci Bignosigi npasunbHi.

6. Aki chakTOpN BUHUKHEHHA CNaAKOBOI MiH/IMBOCTi BaM BifgoMi?

A.
B.
C.
D.
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KpocuHrosep.

MyTauji.

*YCi BignoBigi npaBusibHI.



3pa31<u mecmosux numdaHb

7. SAAKi OCHOBHI mKXepesna 6ionoriyHoi 3arposun Bam BifoMi?
A. *MpupogHi TareHeTUYHO MoANIKOBaHI 30YAHVKWN iHPEKLINHMX 3aXBOPHOBaHb.

B. *HekoHTponboBaHe TPaHCKOPAOHHE MepeHeCeHHs i IHTPOAYKLiS Yy>Xopia-
HUX BUAIB, BKOYAKOUM reHHOMOAMMIKOBaHI opraHiamMu /i KOpMy, OTPUMaHI
Ha X OCHOBI.

C. *HeKOHTpO/IbOBaHa reHHOo-iHXeHepHa AisNbHICTb | reMoTepanis.
D. *HekoHTposiboBaHe K/IOHYBaHHS JIIOANHN | TBAPUH.

8. Aki 6ioTeEXHONOriUHI MeToAU MOXYTb GYTU BUKOPUCTaHI ON1s1 0340POBJIEHHA
HaBKONMULWHBLOrO cepegoBuwa?

A. YnpoBamKeHHs1 6i0N0rUYHNX METOAIB OUMCTKKU, FIMOOKOro AOOUULLIEHHS Ta
3HEe3apaXKeHHs CTiYHMX BOA,

B. BuKOpUCTaHHS B TEXHO/OTISAX OYMLLEHHSA CTIYHMX BO/, iIMMOGINI30BaHNX Ky/lb-
TYP MIiKpOOpraHi3mis.

C. BuKopucTaHHSA MEeTOAIB reHHOT Ta KAITUHHOT IHXKeHepiT AN OTPUMaHHS Ky/lb-
TYPHUX POCJ/IMH, MPU BUPOLLYBaHHI AKMX Bignagae HeoOXigHICTb BUKOPUC-
TaHHA OTPYTOXiMIKaTIB.

D. *Yci Bignosigi npaBuibHi.
9. 3aBOsiKM HAABHOCTI AKOro reHeTUYHOro anapara Bipycu BOMOAIOTb
cnagKoBiCcTIO?

A. *Tinbkn PHK-BMicHi.

B. *Tinbku AHK-BMIiCHI.

C. PHK i AHK-BMiCHI.

D. Yci Bignosigi npaBusibHi.

10. 3a AKOi yMOBU MOXJ/INBE [OCATHEHHA 6ioNOoriYyHOi 6e3rneKn BUKOPUCTaHHS
rMo ?

A. UiTKOoro HopmMaT“BHOIO BU3HA4YEeHHS NpaBu/ NPOBEAEHHS A0CNIAXKEHb reHe-
TUYHO-MoAudpikoBaHMX opraHiamis (TMO).

B. Mopsiaky BrkopucTaHHsa TMO B 3akpuTKX Ta BiKPUTUX CUCTEMAX, a TaKoxX
3anpoBaKEHHS KOHTPO/IO 3a X BUKOHAHHSIM.

C. BusHauyeHHs onTuMasibHUX PiBHIB AONYCTUMUX PU3UKIB, NOB’A3AHNX i3 3Mi-
CHEHHAM reHETUYHO-IHXEeHEePHOT AiANIbHOCTI.

D. *Yci Bignosigi npaBusbHi.

11. Aki yini rapmoHisauii HayioHaNnbHOro 3akoHogascTBa woao MO 3 Bignosia-
HUMK gupekTusamm €C?

A. [ns ycnilwHoro npocyBaHHs NPoAYyKLUIT CiZIbCbKOro rocrnogapcraa Ha €BPO-
NenCbKNN PUHOK.

B. [Ansa ycnilwHOro npocyBaHHA NPOAYKLiT XapyoBOl NPOMMUC/IOBOCTI HA E€BPO-
NenCbKNIN PUHOK.

C. Le rapaHTye BMKOHaHHSA MosioxeHb npo MMO, wWo 3agekniapoBaHi B Yrofi
Npo ChiBAPYXHICTb MiX YKpaiHot Ta kpaiHamu €C.

D. *Yci Bignosigi npaBubHi.

131




OCHOBH BIOBE3IIEKH

12. Aknii HopmaTUBHUIA AOKYMEHT EC CTBOPIOE OCHOBY AJ11 0OMEXEeHOro BUKO-
pUCTaHHA Ta HABMUCHUIA BUINYCK Y HAaBKOMULLHE cepeaoBulle MMO?

A.
B.
C.
D.

*Anpektnea 2001/18/€C.
PernameHT 1830/2003€C.
PernameHT 1946/2003€C.
Ounpektnea 2009/41/€C.

13. Ak HOpMaTUBHUI AOKYMEHT YKpaiHUu CTBOPIOE OCHOBY /151 TPAHCKOPA,OH-
HOro rnepeBe3eHHA reHeTUYHO MoauchiKkoBaHUX OpraHiamiB?

A.
B.
C.

D.

KapTaxeHCbKunii NpoTOKO/.
PernameHT 1946/2003€C.
*3aKkoH YkpaiHn «I1po gepxasBHy cuctemy 6iosioriyHOT 6e3nekn npu cTBo-

PeHHi, BUNpobyBaHHI, TpaHCNOPTYBaHHI Ta BUKOPUCTAHHI FEHETUYHO MOAn-
(hikoBaHMX opraHiamie» Ne1103 — Y Big 31.05.07.

3aKoH YKpaiHu «[po cTpaTerito HauioHaslbHOI MOAITMKM Ha nepiof Ao
2020 poky».

14. Akui opraH BMKOHABYOiI Bnagn B YKpaiHi 3[iliCHIOE OepXXaBHY €KOMOTriuHy
ekcnepTtusy MO, npusHayeHUX A5 BUKOPUCTaHHA Y BiAKpUTIii cuctemi, Hagae
[,03BOMN Ha BUBiNbHEeHHA TMO y BigKkpuTiii cucremi?

A.
B.
C.
D.

MiHiCTepCTBO OCBITY | HAYKW.

*MiHICTEpPCTBO eKo/IOoril Ta NPUPOLAHNX PECYpPCIB.
MiHiCTepCTBO OXOPOHW 340POB’SA.

MiHicTepcTBO arpapHoi NoniTUKM Ta NPOAOBO/ILCTBA.

15. Akuii opraH BUKOHaBYOI Bflaau B YKpaiHi 34iACHIOE NiLeH3yBaHHA reHeTUYHO-
iH)XeHepHOI AiANIbHOCTI B 3aMKHEHUX cuctemax?

A.

B.
C.
D.

*MiHICTEPCTBO OCBITU i HaYKW.

MiHicTepCcTBO eKoorii Ta MPUPOLHNX PECYPCIB.
MiHiCTepCTBO OXOPOHW 340POB’SA.

MiHicTepcTBO arpapHoi NoniTUKM Ta NPOAO0BO/ILCTBA.

MomiTtka: * — no3Havka npaBW/IbHUX BifNOBIAEN.
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KOPOTKUN TNYMAUYHUN CNIOBHUK

Aepobu (Bif rpey,. anp — NoBiTPsA i BIOC — XUTTA) — OpraHiamu, Aki PO3BUBaKTLCA B
cepefoByLj, WO MICTUTb KUCEHb. [lNs HUX XapakTepHuii aepobHUIA LINSX OKUC-
NEeHHS. Y BUrNAAj mxepena eHeprii An1s 3abe3neyveHHs NPoUeciB XUTTEAIANbHOCTI
aepoObHi opraHiamMn BUKOPUCTOBYHOTb €HEPrit0 OKUCIEHHS OpraHidyHMX CrnosykK Ao
CO, i H,0O. o aepobHuX opraHi3aMiB Hasiexarb YCi BULLi OPraHi3Mun — POC/IUHM i
TBaPWUHK, a TaKOX AesKi MiIKpoopraHiamu.

AHaepo6u — MikpoopraHiaMu, 3aaTHi po3BmMBaTUCS 6e3 AOCTYNY KUCHI0. PO3NOBCHOAKEHI
B I'PYHTi, Myni BOAOWMMULL, KMLLIEYHUKY NIOAMHU, paHax, TO6TO B MicusaX, Ae Bia-
O6yBa€ETbCA PO3LLENIEHHS OpPraHiYHUX CrnonyK 6e3 A0oCTYyny KUCHIO.

AHTUr€HUN — PEYOBMHM, 3a3BMYall OPraHiuHOrO NOXOMKEHHS, L0 MaOTh O3HAKW reHe-
TWUYHOI BIAMIHHOCTI | NPV BBEAEHHI B OpraHiamMm BUKNKatOTb CNeungivHNA iMyH-
HUIA edpekT. IMyHHa cucTema po3ni3Hae L0 PEHOBMHY SIK YYXXOPiAHY | BUpO6nse
aHTUTINa Ans 60poTbbK 3 HEK. Y KACUYHIA iIMYHONOrT A0 aHTUTEHIB HaNlexarb
Bipycu, 6akTepii, MIKpOCKOMiYHi rpmubu, Lini KNiTMHW TBAPUHHOTO NMOXOLXKEHHS.

AHTUTING, a60 iMyHOrnoGyniHm (Ig) — GINKOBI CMOMYKM, SIKi OpraHiam NANHN a6o
XpebeTHVX TBapVH BUPOOGNSAE y BIAMNOBIAb HA aHTUMEHU, YYXXOPIAHI PEYOBUHN, L0
noTpanasoTb A0 KPOBI, NiMhy abo TKaHWH OpraHiaMy 3 LI 3HULLNT ab0o Hel-
TpanizyBatu NOTEHLUINHO Hebe3neuHi 3 HUX — 6akTepii, Bipycn, oTpyTu Ta Aeski
iHLLI peYOBUHN.

ArpoueHo3 — 6ioTnYHe yrpynoBaHHsi POC/IVH, TBapuH, rpubiB, MiKpOOpraHismie, CTBO-
peHe NAMHOK A9 0AePXaHHSA CiflbCbKOrocnoAapcbKoi NpoaykKLUi.

BakTepianbHi foO06GpMBa — MOHOKY/bLTYpa UM rpyna MikpoopraHiamiB, y pesynsraTi
XUTTELIANBHOCTI AKMX B I'PYHTI HArpoOMapKyoTbCA NOXMBHI PEYHOBMHMN, HEOOXIAHI
0N POCTY i PO3BUTKY POC/IVH.

BakTepiodharu (Big Ha3Bu 6akTepii Ta rpeL. eayog — noxupadi 6aktepiit) — Bipycu 6ak-
TepIiiA, WO BUKIMKAKOTb Ni3NC 6akTepiasibHUX KNITUH Ta IHWKUX KNITUH MiKpoopra-
Hi3miB. BakTepiogarn MoXxyTb AiATM Ha oAnH abo Kinbka BUAIB GakTepili.

BionoriuHe 3a6pygHeHHA — cBigoMe abo BMNaKoBe BCENIEHHSA HOBUX BU/iB OpraHis-
MiB, SiKi 6€3 nepeLuKkos, PO3MHOXYHTbLCA B YMOBAX BiICYTHOCTI B HUX NPUPOLHUX
BOPOTiB i BUTICHAKOTb MICLIEBI BUAM XUBUX OpraHiamis.

BiomarHidpikauia — HakonmyeHHa Mo TPOgIiYHOMY NaHLOry CTiMKMX 3abpyaHioBaYiB
(Baxkki MeTann, AiOKCUHW, necTuuuan, nigcuaosadi cMaky, Kosbopy Ta iH.).
BiotexHonoria (Big 6io i rpew,. TExVN — MUCTELTBO) — rasly3b (PyHAAMEHTasIbHUX | Npu-
KNafHUX 3HaHb, fka 3aiMaeTbCs AOCIIKEHHAM BUKOPUCTaHHSA Bi0N10rYHMX MPo-
LeciB, BNaCTMBUX XMBUM OpraHiamam /18 LinecnpsiMoBaHoro fo6yBaHHA Npo-
OYKTIB Ta Marepiani i3 3agaHmMu BNacTUBOCTAMMU.

BioLeHO3 — Lie iCTOPUYHO CCPOPMOBaHI rpPynu POC/INH, TBAPUH, TPUGIB | MIKPOOpPraHis3-
MiB, SIKi HAcensaTb OANH apeasi. YTBOPUIMCA B pesysbTaTi 60poTboun 3a iCHY-
BaHHs1, NPUPOAHOrO BiAOOpPY Ta iHLWMX d)aKTOPIB €BOJIHOLT.
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Bipycwm (Big nart. virus — otpyta) — 06iratHi BHyTPILLHbOK/TITUHHI NapasnTu — 36y aHNKN
6araTbOX 3axBOpHBaHb NOAMHW, TBApWUH, POCAVH. HanexaTb A0 HEKMITUHHMX
GoopM XUTTS.

FeH (Big rpeu. Genos — pifa) — yHiBepcasibHa CTPYKTYpHa OAMHULSA XMBOT Matepii, ska
3aBASKM 3aKOA0BaHi y Hiii iHdhopMauil 3abe3nevye €OHICTb i Pi3HOMaHITHICTb
YCiX HasiBHUX DOPM XXMBOTFO, KOHTPOMKOE KNITUHHUIA MEeTabos1i3M, CnajKoBiCThb,
€BOJ1I0L,10.

FeHeTUUHMIA KOA, — (hopMu 3anucy cnagkoBol iHGhopMaLii y BUTNSAI «KOAO0BUX CrliB»-
TPUNNETIB, AKi € MOCNILOBHMM YepryBaHHAM YOTMPbLOX BUAIB HYK/IEOTUAIB Ha
CTpykTYpi i-PHK.

FeHeTuuHa Moaudpikawisa — NoO3Ha4YeHHA MpoLecy, 3a AOMOMOro SKOro MOXHa 3MiHHO-
BaTW opraHisayito reHeTMYHOro Marepiasty, BUKOPUCTOBYHOUM AJ151 LibOro 1abopaTopHi
MeToan BBeAeHHS abo 3miHn ainsHok AHK, wo mMictatb oguH abo GifnbLue reHiB.

FeHOM — CYKYMHICTb FeHiB opraHiamy, siki HeCyTb YCIHO CyMy T€HETUYHOI iHhopmaLi.
FeHOM NAMHN CKNadaeTbes 3 23 XPOMOCOM i MICTUTb 3X109 HYKNeoTUAHUX nap.
leHoM, AIK NpaBwso, € BUAOBOID, a He iHAMBIAya/IbHOK 03HAKOH

FomeocTtas (rpey. homoios — NOAIOGHWIA | Stasis — CTOAHHS) — 34ATHICTb OpraHiamy,
nonynsauii abo cuctemu opraHiamis NigTPUMyBaTV AUHAMIYHY PIBHOBAry B 3MiH-
HMX yMOBax cepefoBuLLa 3a AOMOMOrOK CKOOPANHOBAHUX peakLii.

FopmoHu (Big rpew. hormao — NpuBOAUTU B pyX, 30ymKyBaTtun) — GIiONOMNYHO aKTUBHI
pPEYOBUHK Pi3HOT XIMIYHOT NpUpPoAK, SKi YTBOPIOKOTLCA CheliaslizoBaHMMN KNiTu-
HaMu 3a/103 BHYTPILLHbLOI cekpeLw,ii, BUAiNsTbCA 6e3nocepeHbo B KPOB, NiMdy
abo NikBOp | perynoTb 06MIH peyoBMH Ta i3ioN0riyHi YHKLIT OpraHismy.

OunBepreHuia (Big cep.-Bik. nart. divergo — BIiAXUNAOCS, BiXOXY) B €BOJIOLINHOMY
BYEHHI — PO3XOKEHHSA O3HaK OpraHi3amiB Mig yac eBosoLii Pi3HMX GINETUYHNX
NiHIiN, AKI BUHUKNN Bif, 3arasibHOro npejka.

OHK-pecTpukTasmn — 6aktepianbHi dpepmeHTH knacy rigponas. BoHu 3abe3neuyiotb
posLenneHHs gBonaHuorosoi monekynn AHK, aka notpannse B KAiTUHW BHACAi-
[OOK BipycHOT iHheKuiT abo KoH'toraui, i 3axuwlatoTe 6akTepiasibHi KNiTUHK.

EkonoriyHa HebGe3neka — HasiBHa B HaBKOJIMLWIHbOMY CepefoBuLLi cUTyauis, Lo
3[aTHa 3a NeBHUX YMOB NPU3BECTU A0 peastizauii Hebe3neyHoro gakropa.

IMyHHa cuctema — aHaTOMO-(PyHKLOHa/IbHa CUCTEMa OpraHiaMy BULLMX TBapuH Ta
NIOAWHK, L0 BMKOHYE 3aXUCHI (YHKLUIT LWOAO NiATPUMAHHSA BHYTPILUHLOIO aHTu-
FEHHOro romeocTaay.

ImyHiTeT (nar. immunitatis — 3Bi/IbHEHHSA Bif, YOroCb) — 3[4aTHICTb XXWUBWX ICTOT NPOTK-
CTOATY Al iIHPEKUINHNX areHTiB, 36epirayun CBOK AiS/IbHICTb | 6i00rIYHY iHAMBI-
AyanbHICTb, 3aX1CHa peakLisi opraHismy.

IHTPOH — finsHKa reHa Ha cTpykTypi JHK eykapioT, Wwo He Hece iHthopMaL,ii NpPo CTPYK-
Typy 6isiKa, K1 KOAYETbCA LM FreHOM.

KopgoH (Big dopaHu. Code — yMOBHE CKOPOYEHHS, LUNMP) — AVCKPETHA OAMHULA TeHe-
TUYHOIO KOAY 3 TPbOX HyK/ieoTuaiB (Tpunnetis) Ha cTpykTypi AHK un PHK.

KomnnemeHTapHicTb (Big nar. complementum — [ONOBHEHHS) — MPOCTOPOBA Bifgno-
BiHICTb CTPYKTYP ABOX MOJIEKY/, fAKa 3abe3neudye ctabinizalito X 3a 40NOMOro
BOAHEBUX 3B’A3KIB UM MDKMOJIEKYNIAPHOI B3aEMO[;i.
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NaTeHTHWI nepiopg, (CKpUTWIA Nepioa) — Yac Bifg MOMEHTY BN/IMBY NoApasHuKa Ha opra-
Hi3M, opraH, TKaHVHy abo KNiTUHY 40 NOSABU BifNOBIAHOT peakLii.

Nokyc (Big nart. locus —micue) —nokanizayis (PO3MilLeHHS) NMeBHOro reHa Ha reHeTuY-
HUX ab0 LUTONOTYHNUX KapTax XpOMOCOM.

MiKOTOKCUHM — NPOAYKTN METaAb0/1i3My MIKPOCKONIYHUX rPUBIB, BiAPI3HAOTLCA BUCO-
KOK TOKCUYHICTIO, 6arato 3 sKux MakTb MyTareHHy, TepaToreHHy Ta KaHuepo-
FeHHy Ajto.

MiKOTOKCUKO3U — 3aXBOPHOBaHHSA, WO BUHUKAKTb MNPU BUKOPUCTaHHI 3anslicHSBINNX
NPOAYKTIB, A0 CKNaAy AKUX BXOAATb TOKCUYHI PEeYOBUHU rpubiB.

Mito3 (Big rpey. mitos — HUTKA) — OCHOBHWIA croci6 noginy eykapioTUYHUX KAITUH
(HenpamKiA nopgin), y pesynbsrati SKoro BifbyBaeTbCA 36iNbLUEHHSA TX KiJIbKOCTI,
LLIO 3a6e3nevye yTBOPEHHS FTeHETUYHO NMOBHOLIHHUX K/TITVH.

MyTtareHn — i3nyHi, XiMiyHi Ta 6iONOTiIYHI hakTopK, BNIMB AKUX HA XUBI OpraHiaMu
CNPUYMNHIOE MOSABY MyTalili 3 4acTOTO, sKa NepeBuLLYE PiBEHb CMOHTaHHMX
MyTaLjii.

MyTauii (Big nat. mutacio — 3MiHa) — NPUPOAHI YN BUK/MKAHI NEBHUMU hakTopamu
(myTareHamu) 3MiHM CcnajKkoBUX BAACTUBOCTEN oOpraHiamy (/ioro reHoTuny).
MyTauii € 0CHOBOI CragKoBOI MIHANBOCTI B XWUBI NPUPOL4;.

HykneiHoBi ( nat. nucleus — 94p0) KACNOTU — BUCOKOCNEUNdIiYHI NoMiMepHi Cnosyku,
O BigirpaloTb OCHOBHY PoNb Yy GIOCUHTE3I Gislka Ta nepenaBaHHi reHeTUYHOT
iHdhopmawuii.

Hykneoip — AHK-BMicHa 30Ha NPOKaPIOTUYHUX KNITUH, aHaNor A4EePHOT 30HN eyKapioT.
MiCTUTbCA B LeHTpasIbHIli YacTUHI KNITUHW | CKNagaeTbes, K NpaBuio, 3 OgHiel
monekynun AHK, He acouiioBaHoi 3 6inkamu.

Hykneotng (Hykneosmadocar) — TPUKOMMNOHEHTHA CMOJyka, WO CK1afaeTbCs
3 a30THOI OCHOBM MYPUHOBOIO 4YM NIPUMIGUHOBOIO PAAY, 3a&UIMLIKY prbo3n un
Ae3okcnprnoosn Ta hocary. BoHn € KOMNOHEHTaMU MOMIEKYT HYKETHOBUX KNC-
not AHK i PHK.

OHKoreHwm (Bif rpeL. onkos — NyxanHa) — reHn, ski Yyacto 3HaxoaaTeca B AHK (ageHo-
nanosasipycy) Ta PHK-BMiCHUX (peTpoBipycu) Bipycax, a TakoX y reHOMi MyX/INH-
HUX KTITUH. BOHW 3yMOB/IOKOTL NEPETBOPEHHA HOPMa/IbHUX KNITUH eyKapioT Ha
3/1051KiCHI 3@ y4acTio OHKOGISIKIB, SIKi BOHW KOAYHOTb.

MaToreHHiCTb — NOTEHLUiHA 34aTHICTb MIKPOOPraHiaMy CNpUYMHATA 3aXBOPHOBaHHSI.
BionoriyHi areHTn, AKMM BfliacTMBa MaTOreHHiCTb, Ha3uBalTb naroreHamu. Lle
MOXYTb BYTU eyKapioTu (rpmbu, HalinpocTiLli), NnpokapioTn (6akTepil), HEKNITUHHI
dhopmm XuTTA (Bipycu, Bipoign), a Takox 6isikun (NpioHN).

Mnasmigu — kinbuesi gsonaHytorosi monekym AHK, wo MicTaTbesa B LuTonasmi 6ak-
TepiaNibHUX KNITUH, Y CUHbO-3€NEeHUX | APpDKOKAX.

MonynsAyia — CyKynHICTb OpraHiamiB O4HOro BuAy, WO 3aliMaloTb 0OMeXeHuin apean
(TepuTOpisA NOWMPEHHS AKOTOCb 06'eKTa abo ABULLLA), MatOTb CMiSIbHE MOXOAKEHHS
3a peHOTUMNOM, MOXYTb BiJIbHO CXpeLLyBaTuUCA i AalTb NJI0A4Ye NOTOMCTBO.

MpioHn (Big aHrn. proteinaceous infectious particles — 6iNKOBI 3apa3Hi YaCTUHKK) —

0c06/MBUIA KNac iHGEKUiHNX areHTiB, YMCTO BifikoBux (TOGTO Takux, WO He Mic-
TATb HYK/IETHOBUX KNCMOT), L0 CNPUYNHAIOTL TSHXKKI 3aXBOPHOBAHHS LIEeHTpasibHOT
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HepBOBOI CUCTEMU Y NKOAEeN | paay BULLMX TBAPUH — NPIOHOBI XBOPOOU, LLLO TaKOX
BXOAATb B rpyny MOBINIbHUX iHOPEKLLiMA.

PekomGiHauif reHeTMYHa — nepebyoBa reHoMy opraHiaMy, sika noasrae B NoBHii oro
iHTerpauii abo iHTerpaujii oKpemMmx Moro YacTuH, YHaCMiA0K YOro YTBOPHOETLCA
reEHOM 3 HOBMMW BNACTUBOCTAMMK. PekoMbiHaLisi — ckiagHuii 6aratocTyniHyac-
TWlA NpoLlec, KU € BaXXNMBO PYLLIHOK CUIOK MIHMTMBOCTI.

Penapauifa JHK — BunpasneHHs nowkomxkeHb HK, sike 3ymoBneHe A€t Pi3HUX XiMiu-
HUX Ta i3nyHMX pakTopiB. KNiTMHWM opraHiamiB MiCTATb Habopu hepMeHTiB,
AKi nepeMilytoTbesa No noAgiriHMX cnipanax AHK, BigHOBAKOKTL X NOLKOMKEHI
AINSHKA | UMM CMIPUSIIOTL 3MEHLLEHHIO MPOSBIB MyTaLiid.

Pennikauis (Big nar. replication — NOBTOPEHHA) — CAMOBIATBOPEHHA MOJEKY HYK/IET-
HOBWX KMUCNOT LUMISAXOM KOMitoBaHHSA, nepefasaHHs iHopmauii Big AHK go AHK
(OHK-3anexHuin cnHtes HK).

PecTtpukrasu — 6aktepiansbHi epmeHTn (AHK-a3n), siki 3aaTHi posLentoBaTi nosiHy-
KneoTnaHi naHutorn doarosux AHK Ha neBHUX AifisitHKax, WO MakTb NasliHAPOMHY
CTPYKTYpPY. BOHM XapakTepu3yrTbCA BUPaXKEHOK Cy6CTPaTHO CneLMivHICTHO.

Camoperynsiuisi — 34aTHICTb XUBUX CUCTEM A0 NIATPUMAaHHSA CTabisibHOro piBHA (i3i-
OJ10TIYHMX, BIOMIOTIYHMX Ta AEAKMX IHLINX NOKA3HUKIB.

TpaHckpunuisa AHK (Big nar. transcription — cnicyBaHHA) — nepefasaHHA iHpopma-
Uil MK pisHUMK BUAamMKn HykneiHoBux kucnot AHK-PHK, nig yac sikoro BigodyBsa-
€TbCA peanizauis nepworo etany nepegaBaHHs reHeTUYHOT iHhopMaLii B XXMBUX
cucTemax.

TpaHcnsauia (Big nart. translation — nepeknan) — gpyrvii etan peanisauil reHeTUUYHOT
iHhopMmaLii, siknuii nonsirae B NepeBefieHHi HYKNeoTUAHOI NocnigoBHOCTI nep-
BUHHOT CTPYKTYpn iPHK y NOCNiAOBHICTb aMiHOKMCNOTHUX 3a/TULLKIB Y NEPBUHHIN
CTPYKTYpi 6inka.

TpaHcchopMaLiisi — reHeTUUYHUI 0O6MIH, SKWIA BifOyBaETbLCA B pe3ynbTarti MPOHUKHEHHS
B GakTepiasibHi KNITUHW HEBNACTUBUX OJ18 HUX ouunweHnx monekyn AHK, yHa-
CNifoK Yoro npoxoauTb pekomMbiHauisa uiel JHK 3 XxpoMOCOMOK0 KNIiTUHKU-peuuni-
eHTa. TpaHcdopmaLia XxapakTepHa a5 6akTepiasibHUX KNIiTUH Ta AeskKuX KAiTUH
eykapioT. Llelii npouec moxe 3abe3neunTn nepegady Oyab-akMx 03HaK, 30Kpema
nepeTBOPEHHsI HenaTtoreHHUX oopM GakTepili Ha NaToreHHi.

diToHUMAM (BiA rpeupb. phyton — pocnuHa i nar. caedo — B6uBaro) —6i0/10r4YHO aKTUBHI
CMONYKM, L0 YTBOPHOKOTHLCA B POC/IMHHUX TKAHWHAX | 34aTHI MPUTHiYyBaTu pIicT Ta
PO3BUTOK NMaToreHHMX MiKpOOpraHiamis Ta iHLLi POC/IVHMW.

Xpomocomu (Bif rpeub. chromos — Konip, soma — Tifio) — HaAMONEKY/APHI CTPYK-
TYpV KNITUHHOTO A4pa eyKapioT, Aki 34aTHi 40 camMOBIATBOPEHHS, MOPAO/IOTiYHOT
Ta oyHKLiOHaNbHOT IHAMBIAYaNIbHOCTI 11 3a6e3neuytoTb 30epexXeHHs Ta nepeaa-
BaHHSI reHeTUYHOI iHchopmalLlii, BU3Ha4YatTb CrnaKoBi 0COGNBOCTI OpraHiamy.
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NOJATKU

Jdopatok 1

KAPTAXEHCBKNI NPOTOKON
npo 6io6e3neky Ao KoHBeHUii Npo 6ionoriyHe pPisHOMaHITTA

OATA MIAMMCAHHA: 29.01.2000 p.
OATA MPUEQHAHHA YKPAIHW: 12.09.2002 p.

OdbiuiiHnii nepeknag,

CTopoHu Lboro lMpotokony, 6yayun CTopoHamy KOHBeHUii npo 6ionoriyHe pisHoMma-
HITTA, Aani — "KoHBeHUia", nocnnarvmck Ha NyHKT 3 i 4 ctartTi 19, a Takox ctarTi 8 "g"
i 17 KoHBeHU;i,

nocunianuncb TakoX Ha piweHHs 11/5 KoHdpepeHuii CTopiH KoHBeHLuiT Big 17 nucto-
naga 1995 poky po3pobutn MpoTokon nNpo 6io6esneky, Npuainsun ocobnmey yeary
TPaHCKOPAOHHOMY NEePEMILLIEHHIO BYAb-IKOTO XMBOIO 3MIHEHOIO OpraHi3aMy, oTpuMma-
HOro BHaCNifoK 3aCTOCyBaHHA CyyacHOi 6i0TeXHONOrii, sKa MOXe Martu HeCnpUsaTIu-
BWIN BNNB Ha 36epeXeHHs i cTasie BUKOPUCTaHHSA 6i0N0rvyHOro pisHOMaHiTTS, nigro-
TyBaBLUM ANS PO3rNsAAy, 30KpemMa, BignoBigHi npouenypy nonepeaHboi 06rpyHTOBaHol
3roau,

3HOB NIATBEPAXKYHOUMN MPUHUMN BXUTTS 3aCTEPEXHUX 3aX0iB, BigoOpaxeHnin y 15-omy
MpuHumni Pio-ae->XaHelpcbKol geknapadiii 3 HABKOMULLIHLOIO CEPEAOBULLIA | PO3BUTKY,

YCBIAOM/TIOKOUN LWBUAKE MOLIMPEHHS Cy4acHOT 6i0TEXHONOTIT, a TaKOX 3pocTarouy CTyp-
60BaHICTb rPOMaACbKOCTI WOoA0 ii NOTEeHLiHOT WKiAAMBOI Aii Ha 6ionoriyHe pisHoOMa-
HITTS, @ TaKOX BPaxoBYHUYN PU3NKM 4115 340POB'A NOANHN,

BM3HaKOuK, WO cyyacHa GiOTEXHOMOrIA BiAKPMBAE Be/IMYE3HI MOXIMBOCTI A/1A NiABU-
LLLEHHs1 A06POBYTY Ntoaeit, AKWO Ti po3BMBaTU | BUKOPUCTOBYBATK 3 AOTPUMaHHSM Bif-
NoBIAHNX 3ax0/iB 6e3nekun Woa0 A0BKIANA | 300POB'S NHOANHN,

BM3HAKUM TaKoX BUK/OYHY BaOK/MBICTb LLEHTPIB NMOXOMKEHHS i LEHTPIB reHEeTUYHOro
pi3HOMaHITTA A1 NMOACTBA,

6epyyun 00 yBarm OBMeEXeHi MOX/IMBOCTI GaraTbOoX KpaiH, 30Kkpema KpaiH, Lo po3-
BMBAKTbLCS, Y pearyBaHHi Ha xapaktep i macwTab BigoOMWX i NOTEHLiAHMX PU3KKIB,
NoB'A3aHMUX i3 XMBUMU 3MIHEHUMIW OpraHiamamu,

BU3HAOUM, LLLO TOProBe/IbHI Ta NPUPOAOOXOPOHHI Yron NOBUHHI GyTW B3aEMOLOMNOB-
HIOIOUMMI B LiNISIX JOCATHEHHSI CTaNIoro PO3BUTKY,
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nigKpecstoyn, Wo ueli NpoToKo He T/lYMavnTbCs K TakUid, WO NPU3BOANUTb 4,0 3MiHU
npas i 3060B'A3aHb. CTOPOHU BIAMNOBIAHO A0 OYAb-AKUX iICHYOUNX MDKHApPOLHUX yrof,

po3yMmitoum, WO BULLlEe HaBeAeHi TBEP)KEHHA He MakTb Ha MeTi MignopsaaKyBaHHSA
Uboro MpoTOoKO/Y IHWUM MXXKHapPOAHUM yroaam,

OOMOBWJTNCA MPO TaKe:

Crarta l
MeTa

BignoBigHO [0 NPUHUMNY BXAUTTS 3acTepPexHUX 3axonis, BigobpaxeHoro y 15-omy
MpuHumni  Pio-ge->XaHelpcbkoi geknapauii 3 AO0BKINNA i po3BMTKY, MeTa LbOro
MpoTokony nondrae y cnpusiHHi 3a6e3neyeHHI0 Ha1eXXHOTo PiBHSA 3aXUCTY B rasly3i 6e3-
neyHol nepegadi, 06po6KM | BUKOPUCTAHHS XUBUX 3MIHEHMX OpraHiaMiB, OTPUMaHuX B
pe3ynbrati BUKOPUCTAHHA Cy4vacHOl GioTEXHO/OTrIT, SIKi MOXYTb MaTu HECNPUATANBUIA
BM/IMB Ha 36epeXeHHs | cTasie BUKOPUCTaHHA Gi0NO0riYHOro pisHOMaHITTS, 3 ypaxyBaH-
HAM TakoX pu3uKiB ANS 300POB'A NOAVHM Ta 3 NPUAINEHHAM 0CO6/MBOI yBarn TpaH-
CKOPZAOHHOMY MepeMiLLEHHIO.

Crarta 2
3arasibHi NONOXeHHSA

1. KoxHa CTopoHa BXMBaE HeoOXigHMX Ta BifgnNoBiAHWX MPaBoBUX, agMiHICTPATUBHUX
Ta iHWMX 3axofiB A/151 BUKOHAaHHSA CBOIX 3000B'A3aHb, nepegbdayeHnx Lm MNpoToKo10M.

2. CTOpOHM 3a6e3MeuytoTb, Wob ofepKaHHA OYyab-gKUX XUBUX 3MIHEHUX OpraHiamis,
IXHA 06p0o6Ka, TpaHCNOPTYBaHHS, BUKOPUCTAHHSA, Nepejaya i BUBINIbHEHHS 3AilicHIOBa-
JINCS TAKUM YMHOM, LO6 He A0MYyCTUTU abo 3MEHLLUTY PU3NKN AN 6i0N0riYHOro pisHo-
MaHITTS, 3 ypaxyBaHHAM TakoX PU3NKIB 47151 300POB'A NIIOLAUHN.

3. Hiwo B ubomy MNpoToKOoNi XXOAHUM YNHOM He BMN/IMBAE HA CYBEPEHITET AepXas LWoa0
TXHBOro TEePUTOPIa/IbHOTO MOpPS, BU3HAYEHOrO BiAMNOBIAHO A0 MXXHAPOAHOro npasa, Ta
IXHI cyBepeHHI npasa i opucaukLito, SKy MarTb AepXXaBu Y CBOIX KCKNH3MBHUX EKO-
HOMIYHMX 30Hax i B MeXax iXHiX KOHTMHEHTa/IbHUX LWenbdiB BiANOBIAHO 00 MKHAPOL-
HOro npasa, a TakoX Ha 3/iiCHEHHS MOPCLKUMM | NOBITPAHUMM CyHaMN BCIX [epxXas
HaBirauiiHux npas i cBo604, nepefbdavyeHnx MKHapPOAHUM MPaBOM i 3aKpinieHux y
BiANOBIAHNX MDKHAPOAHUX OOKYMEHTaX.

4. Hiwo B ubomy MNMpoToKoNi He TAyMaunTbCs K 06MeXeHHs1 npaB CTOPOHM BXMBATK
3axopiB, K 3a6e3neyytoTb GifiblL BUCOKWI piBEHb 3aXMCTY LWOA0 36epexeHHs i cTa-
IOr0 BMKOPMCTaHHS 6i0/10MUYHOr0 PisHOMAHITTS, HiX TOWR, WO nepefdavyeHnii y LUboMy
MpoTokoni, 3a yMOBM, LLO Taki 3axo4u BiAMOBifalTb METI Ta MOSIOXEHHAM LbOro
MpoTOKONY Ta Y3ro4KYyTbCA 3 IHLWMMM 3000B'A3aHHAMN L€l CTOPOHM B paMKax Mik-
HapoAHOro npasa.

5. CTOpOHM 3a0X04yl0TbCA 6paTty y BiANOBIAHMX BUNagkKax Ao yBaru icHyto4uuii 4OoCBia,
[OKYMEHTM Ta pe3ynbratv poboTu, BUKOHAHOT Ha MiXKHapOAHUX dpopyMax, KOMNETEeHT-
HUX Y rasy3i pu3nKiB AN 340pOB'S OANHN.
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Crarta 3
BukopuctaHHs TEPMiHIB

[nsa uinen uporo MpoTokony:
a) "KoHpepeHLuia CTopiH" o3Havae KoHepeHLuito CTopiH KOHBeHU,T;

b) "BMKOpUCTaHHA B 3aMKHEHMX cucTeMax" 03Hayae OyAb-sKy onepawito, o BUKO-
HYETLCA B MeXax YCTaHOBKW, criopyan abo iHWOoi gi3u4HOT CTPYKTYpW, NOB'A3aHy 3
XUBAMU 3MIHEHMMW OpraHiamamu, A0 AKMX 3aCTOCOBYHTLCA CreujiasibHi 3axoau, ki
epeKTMBHO 0OMEXYIOTb iX KOHTAaKT i3 30BHILLHIM CepefOoBULLEM Ta BMNIMB HA HbOTO;

C) "eKkcrnopT" o3Hayae yMWCHe TPaHCKOPLAOHHE nepemileHHA 3 ofHiei CTOpoHU [0
HLLOT;

d) "ekcnopTep" o3Havae Oyab-AKy OpUANYHY abo isnyHy 0coby, Lo 3HAX0AMTLCA Nig
topucaukuieto CTopoHU eKCrnopTy, Sika opraHizye ekCnopT X1BMUX 3MiHEHUX OpraHiaMiB;

e) "iMmnopT" 03Havya€e yM1UCHe TPpaHCKOPAOHHE NepeMileHH:A A0 oaHier CTOPOHN 3 iHLLIOT;

f) "imnopTep" o3Hauae 6yab-AKy PUANYHY abo di3nyHy 0Co0y, sika 3HaxoauTbCA nig,
topucamkuieto CTOPOHM IMMOPTY, Sika OpraHisye iMnopT XMUBUX 3MIHEHWUX OpraHi3MiB;

g) "KMBWUIN 3MIHEHWNI OpraHi3aM" o3Ha4YaEe Oyab-sIKNI XNBUIA OPraHiaM, L0 MICTUTb HOBY
KOMOIHALil0 TEHETMYHOrO Marepiasly, OTpMMaHy BHAC/IA0K BMKOPUCTAHHS Cy4acHOI
BioTexHosorii;

h) ">xnBuii opraHiam" o3Havae 6yab-siKe 6ionoriyHe yTBOPEHHS, CNPOMOXHE A0 nepe-
Jadi abo pennikaujii reHeTUYHOro MaTepiasny, BK/HoYaoUmn CTepusibHi opraHiamu, Bipycu
i Bipoign;

i) "cyyacHa 6ioTexHooriA" 03Ha4Ya€e 3acToCyBaHHS:

a. MeToAiB in Vitro 3 BUKOPUCTaHHSAM HYKNETHOBOI KNCAOTU, BK/OYaKUM pekoMOiHOBaHy
[e30KkcnpnooHykneiHory kucnoty (AHK) i npsamy iH'€KUit0 HYKNETHOBUX KUC/OT B KJli-
TnHY abo opraHesnu, aéo

b. meTopgiB, siKi TPYHTYOTLCA Ha 3/IATTI KMITUH 3 PI3HUM TAKCOHOMIYHUM CTaTyCcoM, SiKi
[03BONATL NogoNatv NpuMpogHi qoisioNorivyHi penpoaykTnBHI abo pekoMOiHaLiHI
6ap'epu i AKi He € MeTogamu, L0 BUKOPUCTOBYIOTLCA NPY TPaAULIKHOMY CXpeLLyBaHHI
Ta cenekuir;

j) "perioHanbHa opraHizaujis eKOHOMIYHOI IHTerpauii™ o3Hayae opraHisaLito, CTBOPEHY
CyBEPEHHMU AepXXaBaMu MEBHOro PEerioHy, skii ii AgepXxaBn-uneHn nepegasn noBHo-
Ba&XXEHHSA 3 NMUTaHb, AKi PerynioTbCca LM MNPOTOKONOM, i iKka Ha/IeXXHUM YAHOM Yno-
BHOBaXXeHa BifNoBiAHO A0 CBOIX BHYTPILLUHIX npoueayp nignucysatun, paTtudikysaru,
npuiimaru, cxsanoBaTtn MNMpoTokon abo NnpueaHyBaTUCA 40 HbOTO;

K) "TpaHCKOpAOHHE NepeMilleHHs" O03HavYae MepeMilleHHs XXMUBOro 3MIHEHOro opra-
Hi3My 3 ofiHiei CTOPOHM A0 iHLWOI, 3a BUHATKOM TOrO, WO ANA uinen crarein 17 i 24
TPaHCKOPAOHHE NepemileHHs MOLUMPIETLCA Ha nepemiweHHa Mk CTopoHamu Ta
Aepxasamu, ki He € CTopoHamu.
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Crarta 4

Cdhepa gii
Lleii lMpoTokon 3acTOCOBYETLCA A0 TPAHCKOPAOHHOIO MEpPEeMIleHHs, TPaH3uTY,
06pPO6KM Ta BUKOPUCTAHHSA BCIX XMBUX 3MIHEHUX OpraHi3mis, siki MOXYTb HeCnpusT-
NINBO BN/MBaTN Ha 36EPEXEHHS | CTasie BUMKOPUCTAHHA Gi0/10rNYHOr0 PisHOMAHITTS, 3
ypaxyBaHHAM TakoX PU3VKIiB A/15 300POB'A NIOANHN.

Crarta 5
dapmMaueBTUYHI Npenaparun

He3Baxaloum Ha NonoXxeHHs ctaTTi 4 Ta 6e3 wkoan ansa 6yab-akoro npasa CTOPOHU
NPOBOANTY OLHKY PU3MKIB LOAO BCIX XMBMX 3MIHEHUX OPraHiaMmiB A0 MNPUAHATTSA
piLleHHA BIAHOCHO iMMOPTY, Uei MpoTOKOM He 3aCTOCOBYETLCH A0 TPAHCKOPAOHHOIO
nepemilLeHHSA XUBUX 3MIHEHUX OpraHi3MmiB, AKi AB/MAITL COO0I0 (hapmaleBTUYHI npe-
napartv ansa MoguHN, MATaHHA WOAO SKUX PEryoThes iHWWMKY BiANOBIAHUMY MibKHa-
poaHUMK yrogamu abo opraHisauisgmu.

Crarta 6
TpaH3UT | BUKOPUCTAHHA B 3aMKHEHUX CUCTEMaX

1. He3Baxatouy Ha NONOXEHHs cTaTTi 4 Ta 6e3 wkoam ansa byab-skoro npasa CTOpoHU
TPaH3UTYy perynioBatu TPaHCNOPTYBaHHA XUBWX 3MIHEHUX OpraHi3aMiB CBOEK Tepu-
Topieto | HagaBaTn MexaHisaMy nocepegHuuTBa 3 6i06e3nekn Byab-AKe PILUEHHS LjieT
CTOpOHM BIiAMOBIAHO A0 MYHKTY 3 CTATTi 2 WOA0 TPaH3UTY TI TePUTOPIED KOHKPETHOTO
)XMBOIO 3MIHEHOTO OpraHi3my, NosIoKeHHs Lboro MNpoTokony oo npoueaypy none-
penHbOT 06rpyHTOBAHOI 3roAmM He 3aCTOCOBYHTLCA [0 XMUBUX 3MIHEHUX OpraHiamMiB, SKi
TPaHCNOPTYTLCA TPAH3UTOM.

2. He3Baxarouu Ha NonoxeHHs ctartTi 4 Ta 6e3 wkoau Ans 6yab-akoro npasa CTOpoHK
niggasatv BCi XWMBI 3MIHEHI OpraHi3aMy OLHLI PU3NKY 00 NPUIAHATTA PilLEeHHS Bia-
HOCHO IMMOPTY Ta BCTAHOBNIOBATM HOPMU /11 BUKOPUCTAHHA B 3aMKHEHUX cUcTeMax
B MeXax CBOET HPUCAMKLT, MOMOXEHHS LbOro MNpoToKoy LWoAo npoueaypu nonepe-
[AHbOT 0OrpYHTOBAHOI 3roAnM He 3aCTOCOBYHTLCA A0 TPAHCKOPAOHHOMO NepemileHHs
XMBUX 3MIHEHUX OpPraHi3MiB, NPU3HAYEHUX 4715 BUKOPUCTAHHSA B 3aMKHEHNX CUCTEMAX,
LLLO 34INCHIOETLCA 3riAHO 3 HOpMamy CTOPOHM IMMOPTY.

Crarta 7
3acTocyBaHHS npoueaypu nonepeaHbOI OGrpyHTOBaHOI 3rogu

1. 3 ypaxyBaHHsIM cTaTeli 5 Ta 6 npoueaypa nonepegHbOi 06rpyHTOBaHOI 3rogun, HaBe-
deHa B ctarTax 8 — 10 ta 12, 3aCTOCOBYETLCA A0 MNEPLUOro YMUCHOIO TPAHCKOPAOHHOIo
NepeMilLLeHHA XUBUX 3MIHEHUX OpraHi3mis, NPU3Ha4YeHUX A1 YMUCHOTO BBEAEHHSA Y
HaBKO/IMLLHE cepenoBuLle CTOPOHN iMMNOPTY.

2. "YMUCHe BBEEHHA Y HABKO/MNLLHE CepefoBuLLe”, 3a3HavyeHe B NyHKTi 1 Bulle, He
BiIHOCUTBLCA A0 XUBUX 3MIHEHWX OpraHiamiB, npusHavyeHux A5 6e3nocepefHboro
BUKOPUCTAHHS B SIKOCTi Xap4yoBUX NPOAYKTIB abo Kopmy abo as1s1 06pooKu.
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3. CtarTa 11 3aCTOCOBYETLCA A0 NEePLIOro TPaHCKOPAOHHOIO NepeMileHHS XXUBUX 3Mi-
HEHUX OpraHi3miB, NpuM3HaveHnx 6esnocepeHbLO A9 BUKOPUCTAHHA B AKOCTI Xapuo-
BMX NPOAYKTIB ab0 KOpMy abo ans o6pooKu.

4. Mpoueaypa nonepeaHboi 06rpyHTOBaHOT 3roAn He 3aCTOCOBYETbCA LWOAO0 YMUC-
HOr0 TPaHCKOPAOHHOIO NEepPeMilLEeHHS XMUBUX 3MIHEHUX OpraHiamiB, siki 3a pilleHHAM
KoHdhepeHuii CTopiH, wo Buctynae sk Hapaga CTopiH uboro INpoTokony, BU3HAYEHI 5K
Taki, WO HaBps Yn CPOMOXHI HECNPUATIMBO BINJIMHYTU Ha 36EpeXeHHS | cTane BUKO-
pUCTaHHA 6i0NOrNYHOr0 Pi3HOMAHITTA, 3 ypaxyBaHHAM TakoX PU3MKIB A/15 340POB'SA
NOANHN.

Cratta 8
MoBigomneHHA

1. CtopoHa ekcrnopTy nosigomMssie abo BMmMarae, LWob ekcnoprep NnMCbMOBO NOBIAOMYB
HaLioHaIbHUIA KOMNETEHTHWI opraH CTOPOHM IMNOPTY A0 YMUCHOIO TPAHCKOPAOHHOIO
nepeMilLleHHs XMBOro 3MIHEHOTO OpraHiamMy, WO nignagae nig At nNyHkTy 1 ctarTi 7.
MoBigOMAEHHS, SIK MiHIMYM, MICTUTb iHGbopMaLiito, 3a3HaveHy B aoaatky |.

2. CTopoHa eKkcrnopTy 3abesrneyvye HasgBHICTb OPUAMYHOT BUMOTM LLOAO0 TOYHOCTI iHdop-
MaLil, HagaHoT eKCnopTepomMm.

Crarta 9
MigTBEepOKEeHHA OAepPXaHHA NOBIAOMNEHHSA

1. CTopoHa iMnopTy B NMCbMOBIN hopMmi MiATBEPOXKYE NOBIAOMHUKY OAEPXaHHS MOBi-
OOMMEHHSI NPOTATOM AEB'ASHOCTA AHIB Bif, AATW 100 OAepXXaHHS.

2. Y nigTBepOyKeHHi 3a3HavyaeTbCcs:
a) fnata ofepXaHHA NoBiAOM/IEHHS;
b) un micTMTb NoBigoMNeHHs prima facie iHhopmaL,ito, 3a3HaueHy B CTaTTi 8;

C) YN MOXHa NepenTn A0 34INCHEHHA NoganbLUNX 3aX04iB BigNoBiAHO A0 HaLiOHa/IbHOI
pernameHTauiiHoi 6a3u CTOpPOHU iIMNOPTY abo BiAMOBIAHO A0 Npoueaypu, 3a3HavyeHol
y ctarTi 10.

3. HaujioHanbHa pernameHTauiiHa 6a3a, 3a3Ha4yeHa B NyHKTi 2 "c" BuLle, BigNOBigae
NONOXEHHAM LbOro MpoTokony.

4. ko CTopoHa iMMopTy He NiATBEPMXYE OAEPXKaHHS NOBIAOM/EHHS, LiEe HE BBaXKa-
€TbCA Tl 3r010H0 HA YMUCHE TPaHCKOPAOHHE NEepPeMiLLEHHS.

Crartsa 10
Mpouenypa NPUIHATTA pilleHb

1. PiweHHs, wo npuiimatoTbest CTOPOHOH0 iIMNOPTY, BiANOBIAA0TL MOMOKEHHAM cTaTTi 15.

2. CTopoHa iMnopTy NPOTAroM nepiogy, 3a3Ha4yeHoro B CTarTi 9, MMCbMOBO iHGhOpMyE
NOBIAOMHMKA NP0 Te, YN MOXE YMUCHE TPaHCKOPAOHHE NepeMillleHHs ByTu 34iCHEHE:

a) nuwe nicng Toro, Ak CTopoHa iMNopTy HagacTb CBOK NUCLMOBY 3rogy; abo
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b) uepes He MeHL HiX OEeB'AHOCTO AHIB 6€3 HAaCTYMHOI NMCbMOBOT 3roAun.

3. MpoTdarom ABOXCOT CIMAECATU OHIB NicNA Aatu ofepXaHHA nosigomaeHHs CTopoHa
iMMOPTY MMCbMOBO IH(POPMYE NOBIAOMHMKA Ta MexaHi3m nocepegHuLTBa 3 6iobe3neku
MpO CBOE PIlLEHHS, 3a3HayYeHe B NMyHKTI 2 "a" BuLe:

a) A03BOMIAYM IMNOPT Ha NEBHUX YMOBax abo 6e3 Takux i gogatoum iHpopmawito npo
Te, AK Ue pilleHHA 3aCTOCOBYBaTUMETLCS A0 HACTYMHMX iIMMIOPTHUX MNOCTaBOK Takoro
CaMoro XX1BOro 3MiHEHOro opraHiamy;

b) 3abopoHaUM IMNOPT;

C) 3anpoLuyoyn BiAnNoBigHY AOAATKOBY iHGdOpMAaLio 3rigHO 3 11 HaLUiOHa/TbHOK perna-
MeHTaujiiiHO 6a30t0 abo gogaTkoM |; Npu BU3HAYEHHI TEPMiHY, MPOTATOM SKOro
CTopoHa iMMNopTy Mae HanpasuTK CBOK BifNoBiAb, HE BPaxXOBYETLCA KiJIbKICTb OHIB,
npoTAaromM sikmx CTopoHa iMNOPTY Mae O4ikyBaTu Ha ofepXaHHA BignoBigHOT A04ATKO-
BOI iHpopmalLlii; abo

d) iHcbopMytOUM NOBIAOMHMKA NMPO Te, WO TEPMIH, 3a3HAYEHWUI Y LIbOMY NYHKTI, NPOAO-
BXYETbCA Ha BM3HAUEHWIA nepiof,.

4. 3a BUHATKOM BuNagkiB 6e3ymMOBHOT 3roAn, B PillEHHI, sIke NpuUiAMaeTbCs 3rigHoO 3
NYHKTOM 3, NOBUHHI HABOANTUCA NiACTaBW, sIKi IeXaTb B MOro OCHOBI.

5. Akwo CTopoHa iMNopTy He NOBISOMJIAE MPO CBOE PiLIEHHS MPOTArOM ABOXCOT CiM-
[eCATV [HIB Nicna fatv oTpUMaHHSA NoBIAOMIEHHS, e He 03Havae 1i 3rogy Ha yMUcHe
TPaHCKOPAOHHE NnepemilleHHS.

6. HepgocTaTtHiCTb HayKOBOT JOCTOBIPHOCTI Y 3B'A3KY 3 HECTayelo BifnoBigHNX HAYKOBUX
iHhopMaLiiHMX AaHWX | 3HaHb CTOCOBHO MacLUTabiB NMOTEHLIAHOIO HEeCnpuATANBOroO
BM/IMBY XXMBOIO 3MIHEHOTO OpraHiaMy Ha 36epexeHHs i cTasie BUKOPUCTaHHS 6iono-
rYHOro pisHoMaHITTA B CTOPOHI iMMOPTY, 3 ypaxyBaHHAM TakoX PU3NKIB A1 340P0B'A
NOANMHN, He nepelukomkae CTOPOHI iMMOPTY Yy NPUAHATTI Y BigNOBIAHMX BuNagkax
PiLLEHHA LWOAO IMMOPTY TaKOro >XXMBOFO 3MIHEHOIO OpraHiaMy, K Le 06yMOBIEHO B
NYHKTI 3 BULLLE, 3 METOK 3anobiraHHs abo MiHiMi3aLil Takoro NOTEHLINHOIro HecnpusaT-
JNINBOTO BMNJINBY.

7. KoHdpepeHuis CTopiH, sika BUCTYynae Ak Hapaga CTOpiH, Ha CBOEMY nepLliomMy 3aci-
OaHHi BM3HA4Ya€E BIiAMNOBIAHI npoueaypu i MexaHi3mu, SKi CnpuaTUMYTb MPUIAHATTIO
pilteHb CTopoHamMu iMMopPTY.

Crarra 11
Mpoueaypa WoOA0 XNBUX 3MIHEHUX OpraHi3miB,
npusHayeHux gns 6esnocepeaHbLOro0 BUKOPUCTaHHS
B AKOCTi XapuoBUX NPOAYKTIB a60 KOpMy ab0 A1 0GPOGKU

1. CTopoHa, fika npuiiMae OCTaToyHe PIEeHHSA WoA0 BHYTPILUHBLOITO BUKOPUCTaHHS,
BK/IHOYAIOUN peasi3alilo Ha PUHKY, XMBOrO 3MIHEHOTO OpraHiaMmy, SKWiA MOXe cTaTtu
06'eKTOM TPAHCKOPAOHHOrO MepeMillleHHs Ans 6e3nocepeiHboro BUKOPUCTaHHA B
SIKOCTI XapyoBOro npoAykTy abo kopmy abo anst 06pobku, iHgopmye Npo ue CTOPoHK
yepes MexaHiam nocepegHuUTBa 3 6i06E3NeKkn MPOTAroM MN'ATHAAUATU AOHIB nicns
NPUAHATTS TaKoro pilleHHsl. Taka iHpopmalis, ik MiHIMyM, NOBUHHA MICTUTU AaHi,
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3a3HaveHi B gogatky Il. CtopoHa Hagae nNMcbMOBY KONito iHGpopMaLiiHux martepianis
HaLioHa/IbHOMY KOOpAMHAUINHOMY LEHTPY KOXHOI CTOpPOHW, sika 3aB4acHO iHop-
Mye CekpeTtapiaT nNpo BiACYTHICTb A0CTyny A0 MexaHiaMy nocepeaHuuTBa 3 6io6es-
neku. Lle nonoxeHHs1 He NOLUMPIOETLCA Ha PiLLEHHS, AKi CTOCYHTbLCA eKcrnyaTaLiiHuX
BMNPOOYBaHb.

2. CTOpOHa, Lo npuiiMae pilleHHs BiANOBIiAHO A0 NyHKTY 1, 3a6e3nevye HasiBHICTb
PUANYHOT BUMOTM LWOA0 TOYHOCTI iHChopMalii, HagaHoi 3aABHUKOM.

3. byab-aka CTOpoHa MoXe 3anpocuTu 4o4aTkoBy iIHhopMaL,ito B opraHy, 3a3HayeHoro
B NyHKTI "b" gopatka Il.

4. CTOpoHa MOXe NPUAHATA pPiLLEHHS WOoA0 IMIOPTY XUBUX 3MIHEHNX OpraHiaMiB, Npu-
3HaYeHnx A/1a 6e3nocepeHbOro BUKOPUCTAHHA B SIKOCTI MPOAYKTIB XapyyBaHHA abo
KopMy abo nn1a 06po6KM, B pamKax CBOET HaLiOHa/IbHOI periaMeHTauinHol 6a3u, fka
Bignosigae MeTi Lboro MpoTtokony.

5. KoxxHa CTopoHa Hagae MexaHiamy nocepegHuutsea 3 6io6e3nekn konii 6yab-aKkmx
HaLiOHa/IbHUX 3aKOHIB, HOPMATMBHUX MOMOXEHb | KEPIBHMX MPUHLMNIB, AKI 3aCTOCO-
BYIOTbCA LOA0 IMNOPTY XMBMX 3MIHEHMX OpraHiamis, npu3HavyeHux s 6esnocepen-
HbOr0 BMKOPUCTaHHSA B SAKOCTI MPOAYKTIB XapyyBaHHA abo KopMmy abo ans o6pobku,
SKLLIO TaKi €.

6. Mpw 34jliCHEHHI CBOET BHYTPILLHBLOT OPUCAMUKLIT | 3a BiACYTHOCTI HaLiOHasIbHOI perna-
MeHTaLiNHOT 6a3n, NPO sIKY MAETbCA Y NYHKTI 4 BuLLe, CTOPOHA, SKa € KpaiHoto, Lo po3-
BMBaETLCA, a60 CTOpPOHA, fika € KPaiHOK 3 NepexifHOK eKOHOMIKOI, MOXe 3asBUTU
yepe3 MexaHi3m nocepegHuuTBa 3 6io6e3nekn npo Te, Wo ii pilueHHs, NPUHATE [0
nepLol iIMMNOPTHOI MOCTaBKM XUBKX 3MIHEHUX OpPraHi3MiB, Npu3HavyeHnx ans 6esnoce-
pefHbOro BUKOPUCTaHHA B AKOCTI NPOAYKTIB XapyyBaHHSA abo KopMy ab0 /15 06po6KuM,
LLI0A0 SKOro HagaHa iHchopMauis BignoBigHO A0 NyHKTY 1 BuLLEe, Byae NpUnHATe 3rigHO
3 TaKUMy KpUTEPIAMU:

a) NPoBeleHHSA OLIHKM PU3MKIB 3riAHO 3 NOMOXEeHHAMN goaarka lll; i

b) NPUAHATTA pileHHA B MPOrHO30BaHi TEPMiHN, SKi HE NEePEBULLYOTL ABOXCOT cimae-
CATWN OHIB.

7. ®akT HenosigoMNeHHA CTOPOHOK CBOrO PilleHHA BiAMNOBIOHO A0 MYyHKTY 6 BuLle
He o3Hauvae i 3rogn abo BiAMOBU Y BiAHOLIEHHI IMMOPTY XXMBOTO 3MIHEHOTO OpraHiamy,
npu3HayeHoro ana 6esnocepeHbOro BUKOPUCTAHHA B AAKOCTI NMPOAYKTY XapyyBaHHS
abo KkopMy abo ans 06pobkn, Ao CTOPOHOK HE 0B6YMOBHETLCS IHLLIE.

8. HepocTarHicTb HayKoBOT AOCTOBIPHOCTI Y 3B'A3KY 3 HecTayelo BiAMOBiAHWX HAYKOBUX
iHdhopMmaLiiHMX AaHWX Ta 3HaHb CTOCOBHO MacLUTabiB MOTEHLHOrO HEeCnpuUATNBOIO
BM/IMBY XXMBOIO 3MIHEHOTO OpraHiaMy Ha 36epeXeHHs1 Ta CTasle BUKOPUCTaHHS 6iono-
ryHOro pisHoMaHiTTa y CTOPOHI iIMNOPTY, 3 ypaxyBaHHAM TakOX PU3UKIB 419 340POB'SA
NOOMHY, He nepeLukompkae CTOPOHI iMNOPTY Yy NPUAHATTI Y BIigNOBIAHWMX BUNaAKax
PiLLIEHHS LLOAO IMMOPTY TAKOro XMBOro 3MIHEHOTO OpraHiamMy, npusHaveHoro ans 6esno-
cepefiHbOro BUKOPUCTaHHA B AKOCTI NPOAYKTY XapyyBaHHA abo kopMy abo a/19 06po6ku,
3 METOH 3anobiraHHs abo MiHiMi3aLil Takoro NOTEHLUIHOIo HECNPUAT/INBOIO BMNJINBY.

9. CTopoHa MOXe 3a3HaunTy CBOI NOTPebu y DiHAHCOBIN i TEXHIYHIA AoNoMOo3i Ta y
CTBOPEHHI NOTeHLUjany Woao XMBMUX 3MIHEHUX OpraHiaMiB, NpU3HaYeHnx ans 6esnoce-
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peaHbOro BUKOPUCTaHHS B IKOCTI MPOAYKTIB XapyyBaHHSA a6o kopMy abo 419 06po6Ku.
CTOpOoHM cniBnpauoTb AN 3a40B0O/IEHHA UMX NOTPe6 BigNoBIAHO A0 NOMIOXEHb CTa-
Ten 22 Ta 28.

Crarta 12
Mepernapg piweHb

1. CtopoHa iMnopTy MoXxe B Oyab-SKWiA Yac y CBIT/Ii HOBOI HayKoBOIT iHChopmaLii npo
NOTEHLHNIA HECNPUATIMBUIA BN/IMB Ha 36epeXeHHs Ta cTane BUKOPUCTaHHSA Gionoriy-
HOrO Pi3HOMAHITTA, 3 ypaxyBaHHAM TakoX pU3UKIB A1 340POB'A JTIOANHW, NEePernaHy Ty
i 3MIHUTW CBOE PilLEHHS WOAO YMUCHOIO TPAHCKOPAOHHOIO MepeMIlLeHHS. Y LbOoMY
pasi ua CTopoHa NpoTAroM TPUALATY AHIB iIHOPMYE Mpo Le ByAb-AKOoro noBifoOMHMKA,
AKWI paHille noBigoMUB T NP0 NepeMiLLEHHS XMBOTO 3MIHEHOTO OpraHi3My, Npo SKuii
NOeTbCs B LbOMY pilLEHHI, a TakoxX MexaHi3m nocepegHuLTBa 3 6iob6e3nekn Ta BUKNa-
[la€ 06rpyHTYBaHHA CBOTO PiLLEHHS.

2. CTopoHa ekcrnopTy a6o MOBiOMHMK MOXe 3BEPHYTUCS 3 MpoxaHHsAM A0 CTOPOHM
iMNOPTY NepernsiHyTY PILLEHHS, NPUIAHATE HEtO 3 LibOro NUTaHHS 3rigHo 3i cTaTTeto 10,
AKLLO0 CTOPOHA ekcrnopTy abo NoBiAOMHMK BBAXaE, LLO:

a) BMHUK/IM 0BCTaBUHU, AKI MOXYTb BM/IMHYTU Ha pe3y/ibTaTi OUIHKA pU3KKIB, Ha Mig-
cTaBi sIKMX 6yN0 NPUIRHATE pilLeHHs; abo

b) 3'aBunaca BignosigHa gogarkoBa HaykoBa abo TexHivyHa iHhopmau,is.

3. CTopoHa iMnopTy NMCbLMOBO BIANOBIAAE Ha Take MPOXaHHA NPOTAroM AeB'AHOCTa
[OHIB i BUKNagae 06rpyHTYBaHHSA Takoro pillieHHs.

4. CTOopoHa iMnopTy, Ha CBIil po3Cyd, MOXe BuMarati NpoBeAEeHHS OLiHKN PU3KKIB
040 HACTYMHUX iIMMIOPTHUX MOCTaBOK.

Crarta 13
CnpouweHa npouegypa

1. CTopoHa iMMopTy MOXe, 3a YMOBU BXUTTHA Ha/IeXHUX 3axofiB AN 3abesneveHHs
6e3MeyHOro YMUCHOIO TPaHCKOPAOHHOIO MePEMILLEHHSA XMUBUX 3MIHEHUX OpraHiaMis
3rigHO 3 MeTOo Lboro MpoTokosy, 3aB4acHO NoBigoMUTM MexaHiam nocepegHuuTBa 3
6io6e3nekn nNpo:

a) BUNaAKM, KON YMUCHE TPAHCKOPAOHHE NEPEMILLEHHS 10 HET MOXeE BifbyTUcs ofHoO-
YacHO 3 NoBIJOMIEHHAM CTOPOHM IMMNOPTY MPO Lie NepeMiLLEHHS; Ta

b) iMmnopTHI NocTaBky A0 HET XMBUX 3MIHEHMX OPraHi3MiB, SKi NiANATal0Tb BUKHOYEHHIO
3i cpepu Ail npouenypu nonepeaHboi 06rpyHTOBaHOT 3rogu.

MoBigomMneHHs, nepefgbadeHi B NigNYHKTI "a" BULLE, MOXYTb 3aCTOCOBYBaTUCSA LLOAO
HaCTYNHUX aHas10rivyHMX nepemiweHb 40 Tiel X CTOPOHMW.

2. IHdpopmauia BIAHOCHO YMWUCHOIO TPaHCKOPAOHHOIO MNMepeMilleHHs, Ky HeobxigHo
HagasaTV y MOBIAOMNEHHSAX, 3rafjaHnx y NyHKTi 1 "a" Bulle, NOBWHHA BignosigaTu
iHdpopmalii, 3a3HaveHili y gogarky .
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Crarta 14
[ BOCTOPOHHI, perioHanbHi Ta 6araToCTOPOHHI Yyroau i AOMOB/IEHOCTI

1. CTOpOHN MOXYTb YKnagaTn ABOCTOPOHHI, perioHasibHi Ta 6araToCTOPOHHI yrogn Ta
[OMOB/IEHOCTI LOAO YMUCHUX TPAHCKOPAOHHMX NEPEMILLEHb XMBUX 3MIHEHUX Opra-
Hi3MiB 3a YMOBW, L0 BOHW BiAMNoBiAal0Tb MeTI Lboro NpoTokosny Ta He Npu3BeayTb [0
GiNblLLU HM3LKOIO PIBHS 3aXUCTY, HiXX TOW, WO nepeabdayeHuii NMpoTOKOOM.

2. CTOpOoHU iH(hopMYOTL OfHa OfHY Yepe3 MexaHi3m nocepeaHuLTBa 3 6iobesnekn
Nnpo 6yAb-siKi Taki ABOCTOPOHHI, perioHafIbHi Ta 6araTtoCTOPOHHI yroan i IOMOB/IEHOCTI,
yKnageHi Humm ao abo nicns aatv HabyTTs YUHHOCTI UM [pOTOKO/0M.

3. MonoxeHHs Lboro NMpoToKoy He NOLIMPIOKTLCA Ha YMUCHI TPAHCKOPAOHHI nepemi-
LLIEHHS, LLIO 3AiACHIOIOTLCS BiANOBIAHO A0 TaKUX yrof i AOMOBAEHOCTEN MbX CTOpOHaMu
unx yrog abo LOMOB/IEHOCTEN.

4. byab-ska CTOpoOHa MOXe BCTAaHOBMWTM, WO i BHYTPIiLIHI HOPMATUBHI MOMOXEHHS
3aCTOCOBYHTbCA LOA0 KOHKPETHUX IMNOPTHUX NOCTABOK A0 HET, i NOBIAOMUTN MeXaHi3m
nocepeaHuuTBa 3 6i06e3neKkn Npo CBOE PILLEHHS.

Crarra 15
OuiHKa pusnkis

1. OUiHKM pY3KKIB, SKi 3AINCHIOTLCA BiANOBIAHO A0 LbOro MpoTokKony, NPOBOAATLCS
LUSIXOM HayKOBO OGrpyHTOBaHOro mMetoAy 3rigHo 3 gogaTtkom Il Ta 3 ypaxyBaHHAM
BM3HAHNX METOAIB OLHKN PU3MKIB. Taki OLIHKN PU3VKIB TPYHTYHOTLCA, AK MIHIMYM, Ha
iHtbopmauii, HagaHil BIANOBIAHO [0 CTaTTi 8, Ta IHWWX HAABHUX HAYKOBUX AAHUX 3
METOK BU3HAYEHHA | OLHKA MOX/IMBOTO HECMNPUATIMBOIO BIMJIMBY XMBUX 3MIHEHUX
OpraHiamMiB Ha 36epexXeHHs | cTasnie BUKOPMUCTaHHS 6i0/10rNYHOro pPisHOMaHITT4, 3 ypaxy-
BaHHAM TakOX PU3WKIB 47151 300POB'A NIOLUHN.

2. CTopoHa iMmnopty 3abe3neuye, WO6 NS NPUIAHATTA PilLEeHHs 3rigHo 3i ctaTTelo 10
NPoOBOAWNCSA OLUIHKM PU3nKiB. BOHa MOXe BuMmaraTu Bif ekcnopTepa npoBefeHHSs
OL}iHKMN PU3KKIB.

3. Butpartu, noB'a3aHi 3 npoBeAeHHAM OLiHKW PU3KMKIB, HECE NOBIAOMHUK, AKLLO CTOpoHa
IMMOPTY BUCYBaE Taky BUMOTY.

CratTa 16
YnpaBniHHA pu3nkamu

1. Bepyun go yBaru nyHKT "g" ctatTi 8 KoHBeHLU,i, CTOPOHM po3po6nsaioTb Ta NigTpumMy-
I0Tb BIiAMNOBIAHI MeXaHi3MW, 3aX04n | cTparerii As1s1 peryntoBaHHsA, ynpaBiHHS | KOHTP-
O/10 PU3UKIB, BU3HAYEHUX Y MOJSIOXEHHAX LbOro MpoToKony, AKi CTOCYHTHCA OLLHKA
pU3nKiB, y 3B'A3KY 3 BUKOPUCTaAHHAM, 0OPOOKOIO i TPaHCKOPAOHHUM MNepemilleHHAM
XMBUX 3MIHEHMX OpraHi3mis.

2. 3axoam, AKi TPYHTYOTbCA Ha pesysibTatax OLIHKU PU3UKIB, BXMBAKTLCA B Til Mipi,
B SKili Le HeobXigHO AN1A nonepemKeHHs HEeCMPUSATIMBOIO BNINBY XMBUX 3MIHEHUX
opraHiaMiB Ha 30epexeHHs i cTasie BUKOPUCTaHHSA Gi0/10rYHOro pisHOMaHITTS, 3 ypa-
XYBaHHSAM TakoX pu3KMKiB 419 340PO0B'A IIOANHK, Y Mexax Teputopii CTOPOHM iMMopTy.
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3. KoxxHa CTopoHa BXMBa€ BiAnNoOBiAHUX 3ax04iB 3 TUM, W06 He JOonYyCTUTU HEYMUCHI
TPaAHCKOPAOHHI NepPEMILLLEHHA XMUBUX 3MIHEHUX OpraHi3miB, BK/HOYAOUM Taki 3axoMu,
AK BUCYBaHHS BMMOIM LLOAO MPOBEAEHHA OLIHKN PU3MKIB A0 MEepLIOro BUBI/IbHEHHS
YXMBOTo 3MIHEHOIO OpraHiamy.

4. bes Wwkoan 419 NONOXEHb MYHKTY 2 BuLLe KoxXHa CTopoHa HamaraeTbcs 3abesne-
unTn, WO6 6YAb-SAKNA XUBUA 3MIHEHWIA OpraHiam, SIK iMNOPTOBaHWIA, TakK i CTBOPEHWUIA
Y Hiil, NpOIiLLIOB AOCTaTHIN nepiof CNOCTEPEXEHHS, SIKUIA BiANOBIAAE A0ro XXUTTEBOMY
UMKy abo nepiogy BiATBOPEHHS, 40 NoyaTtky AOro 3anjiaHoBaHOro BUKOPUCTaHHS.

5. CTOpOHM criBnpauyoTb 3 METOHO:

a) BUABJ/IEHHS XMBUX 3MIHEHMX OpraHiamMiB a60 KOHKPETHUX 03HaK XXMBUX 3MIHEHUX Opra-
Hi3MIB, SIKi MOXYTb HECNPUATANBO BM/IMHYTU Ha 30EPEXEHHS | cTasie BUKOPUCTaHHS
6i0N10rYHOro PI3HOMAHITTSA, 3 ypaxyBaHHSAM TakoX PU3KMKiB 418 340PO0B'A N0ANHW; Ta

b) BXUTTA HEOOXiAHNX 3aX0iB LLIOA0 MOBOMKEHHS 3 TAKUMW XXUBUMMK 3MIHEHUMU Opra-
Hi3Mamy abo KOHKPETHUMMN O3HAKaMMU.

Crarra 17
HeymucHi TpaHCKOPAOHHI NepeMileHHA | Hag3BUYaliHi 3axogu

1. KoxxHa CTOpoHa BXMBaAE HEOOXiAHMX 3ax0ofiB A5 NOBIAOMNEHHS 3a4ennieHnx abo
TUX, WO MOXYTb OYTK NOTEHLNHO 3a4ensieHnmMu, gepxas, MexaHiamy nocepegHuuTea
3 6iobesnekn Ta, y HaeXXHNX BunagKax, BignoBigHUX MXKHAPOAHMX OpraHisadiii, AKwo
i cTae BigOMO Mpo Te, WO Ha TepuTopil nig ii pUCAMKLIEID MalTb MicLue BUNaaKM
BMBI/IbHEHHS, SiKe MPU3BOANTL ab0 MOXe NPMU3BECTU A0 HEYMUCHOIO TPaHCKOPAOHHOIO
NepeMILLEHHS XNBOIO 3MIHEHOIO OpraHiamy, 34aTHOr0 MaTy 3HAYHUIA HECNPUAT/IMBIL
BMN/INB HA 36€PEXEHHS | CTasie BUKOPUCTaHHSA BI0/I0MNYHOr0 PisHOMaHITTS, 3 ypaxyBaH-
HSAAM TakoX PU3VKIB 47151 300POB'A JIIOAUHN Y Takux Aepxasax. [MoBigoOMNEHHS Hanpas-
NAETLCA Bigpasy X, SK TiNbKK Lin CTOPOHI CTa€ BiOMO NP0 BUHUKHEHHS BULLIE3ragaHol
cuTyauii.

2. KoxxHa CTopoHa He ni3Hilwe gaty HabyTTa YNHHOCTI LM MpOoTOKO/I0M 419 HEl Hajae
MexaHi3my nocepegHuuTea 3 6io6e3sneku BiAMNOBiAHY AeTaslbHY iHpopMaLito Npo npu-
3HAYEHWUIN HEeK KOHTaKTHWUIA NYHKT 1A Linei ogepXaHHa NoBigoM/IeHb BiANOBIAHO A0
Liei cTarTi.

3. byab-SKe MoBiAOM/IEHHS, siIKe HanpaBAAETbLCA BiANOBIAHO A0 NYHKTY 1 BuLLe, NOBK-
HHO MICTUTW:

a) HasBHY BiANOBIAHY iHChopMauito Npo nepenbdavyBaHy KiNbKiCTb Ta BiAMNOBIAHI Xapak-
TEPUCTUKM Ta/ab0o O3HaKM XUBUX 3MIHEHUX OpraHi3Mmis;

b) iHchopmauito Npo o6CcTaBuHM Ta NPUGAN3HY AaTy BUBIJIbHEHHS, a TakoX NPO BUKO-
PUCTaHHS XWNBOrO 3MiIHEHOTO opraHiaMy B CTOPOHi MOXO[KEHHS;

c) Oyab-AKy HasBHY iH(hopMaLito NPO MOX/IMBUIA HECNPUATANBUIA BNAUB Ha 36epe-
YKEHHS | CTas1e BUKOPUCTaHHA Gi0/10rNYHOro PisHOMAaHITTSA, 3 ypaxyBaHHSM TakoX pU3u-
KiB 4191 300POB'A MOANHN, a TaKOoX HasBHY iHhopMaLLito NPO MOX/IMBI 3axX0au 3 yrpas-
NiHHA pu3nkamu;

d) 6yab-sKy iHWY BigNoBiAHY iHhopMaLlito; Ta
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€) AaHi NPO KOHTaKTHUIA NYHKT AN18 OTPUMaHHSA A04aTKOBOT iHhopmalLil.

4. 3 MeTo 3BefeHHS A0 MiHIMyMy OyAb-KOro 3Ha4YHOro HeCnpUST/IMBOIO BMIMBY
Ha 36epeXeHHs Ta cTane BUKOPUCTaHHA 6i0/I0rNYHOro Pi3HOMAaHITTA, 3 ypaxyBaHHAM
TaKOX PU3NKIB ANSA 340pPOB's N0ANHN, KOXXHa CTOpOoHa, Ha TepuTopii nig ropucank-
Lli€0 SIKOT Ma€E Micue BMBIIbHEHHS XMBOrO 3MIHEHOrO OpraHiaMy, Npo sike NAeTbecs
Yy NYHKTI 1 BuLlE, HErANHO NPOBOANTbL KOHCY/bTALji i3 3a4ensieHnmMm abo TMMK, Lo
MOXYTb OYTW MOTEHLIAHO 3a4yensieHuMu, gepxasBamu ANA TOro, Wwo6 BOHU MOI/U
BU3HAYNTWN HaNexHi Aii y BignoBigb Ta BXUTU HEOOXiOHMX 3ax04iB, BKOUYaun Haa-
3BUYaliHi 3axoau.

CrarTta 18
OG6po6Ka, TpaHCNOPTYBaHHA, NaKyBaHHA Ta igeHTUikauia

1. 3 MeTO nonepekeHHs HeCNPUAT/IMBOIO BN/IMBY Ha 36epeXeHHs1 Ta cTasie BMKO-
pUCTaHHA BiONONYHOr0 PI3HOMAHITTA, 3 ypaxyBaHHAM TakOX PU3UKIB A1 340POB'A
NOANHN, KOXHa CTOpOHa BXMBA€E HeObOXiAHMX 3axofiB, 3rigHO 3 AKMMU BUMaraetbCs,
LLLO6 XMBI 3MIHEHI OpraHi3mu, siki € 06'€KTOM YMUCHOIO TPAHCKOPAOHHOTIO NepeMilLleHHs
B pamkax cdpepu aii uboro MNpotokony, o6pobnanmcs, ynakoByBaiMcsa Ta TpaHcnop-
TyBa/IMCA 3 OOTPMMaHHAM YMOB 6e3neku, 3 ypaxyBaHHSAM BiAnoBigHUX MDKHAPOAHUX
npasus i HOPM.

2. KoxxHa CTopoHa BXuBa€e 3axofiB, BiANOBIAHO [0 SKNX BUMAraeTbCs, o6 Y A0KYMEH-
Tauil, WO CynpoOBOLXKYE:

a) XMBI 3MiHEHI opraHiaMu, Npu3HadeHi aAnsa 6esnocepeHbOro BUKOPUCTaHHS B SIKOCTI
NPOAYKTIB XapyyBaHHA abo kopmy abo A9 06pobku, YiTKO BU3HAYaI0CH, WO BOHU
"MOX/IMBO MICTATL" XWUBI 3MIHEHI OPraHi3Mu i He Npu3HaYeHi 419 YMUCHOTO BBEAEHHA
B HaBKOJIMLUHE CepefoBULLE, i3 3a3HAYEHHAM KOHTaKTHOIO NYHKTY ANS OAEePXaHHS
noaatkoBoi iHcpopmau,ii. KoHdepeHuis CTopiH, Wwo Buctynae sik Hapaga CTopiH Lboro
MpoTokony, NpUAMaE 3 LiE METOI PILLEHHSA NPO AeTaslbHi BUMOIK, Y TOMY YXCAI, LLIO
CTOCYHTbCS iAeHTIKaLIHMX AaHNX Ta ByAb-IKUX BUHATKOBMX O3HAK, HE Mi3Hille HixX
yepes ABa poku Micnsa gatv HabyTTa YUNHHOCTI UM MpOTOKOI0M;

b) »xuBi 3MiHeHI opraHismu, npu3HaveHi Ansi 6e3nocepeaHbOro BUKOPUCTAHHS B 3aMKHE-
HUX CUCTEMax, BOHW YIiTKO BM3HAYa/IMCA SK XMBI 3MiHEHi opraHiamu i3 3a3Ha4yeHHAM
Oyab-SKMX BUMOT, L0 CTOCYOTbCA 6e3nevHoi 06pobku, 36epiraHHA, TPaHCNOPTYBaHHSA
i BAKOPUCTAHHSA, KOHTAKTHOIO NYHKTY A1 OfepXaHHS 40AATKOBOI iHhopmMaLii, BKHO-
yatoum iM's Ta agpecy 0cobu i HasBy YCTaHOBW, KM HarnpaBnsTbCA XUBI 3MIHEHI
opraHiamu; i

C) XVBIi 3MIHEHI OpraHi3Mu, Npu3HaveHi 415 YMUCHOIO BBELAEHHSA Y HABKOJILLHE Cepea-
oBuLLe CTOPOHM iMNOPTY, | ByaAb-AKi iHLLI XMBI 3MIHEHI OpraHi3mu, Wo nignagakTb nNig
Aito MMpOoTOKO/MY, BOHM YITKO BU3HAYa/IMCA SAK XMUBI 3MIHEHI OpraHi3amu i3 3a3Ha4eHHAM
iAeHTUIKaLinHNX AaHnX i BiANOBIAHMX O3HAK Ta/abo xapakTepucTuk, 6yab-saKux BUMOT,
LLIO CTOCYOTbCA 6e3neyHoi 06po6Ku, 36epiraHHs, TPAHCMOPTYBAHHA Ta BUKOPUCTaHHSA,
KOHT@KTHOro MyHKTY AJ19 ofepXXaHHA [04aTKOBOT iHopmalil i, y BigNoBigHUX BUNaa-
Kax, iIMeHi/Ha3BK Ta agpecu imnopTepa Ta ekcnopTepa, a Takox Mictunacs 3asiea npo
Te, WO NepeMILLEHHS 3AINCHIOETLCA BiANOBIAHO A0 BUMOT LbOro MpoToKony, Sk 3acTo-
COBYHTbCS [0 ekcrnopTepa.
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3. KoHghepeHuia CTopiH, sika BUCTYynae sk Hapaga CTopiH uporo MNpoTokosny, po3rns-
[a€ HeOoOXiQHICTb Ta YMOBM PO3POOKM HOPM, AIKi CTOCYIOTLCA METOAIB iAeHTudikawi,
00p06KM, NakyBaHHSA | TPAHCMOPTYBAHHS, B KOHCY/bTaLii 3 IHLLIMMW BiAMNOBIAHUMUN MiX-
HapOoAHMMU OpraHamu.

Crarta 19
KomneTeHTHI HauioHanbHi opraHn Ta HauioHaNIbHi KOOpAWHAUiliHI LeHTPKY

1. KoxxHa CTOpoHa npu3Hayae oavH HauioOHa/IbHUI KOOPAVHALIAHWIA LEeHTp, SK1iA Big,
T imeHi BignoBsigae 3a 3B'A30K i3 CekpeTapiatoM. KoxxHa CTOpOHa TakoX npu3Havae
0AMH abo AekilbKa KOMNETEHTHMX HalioOHaNbHUX OpraHiB, siki BiANOBiAa0Tb 3a BUKO-
HaHHA afMiHICTPATUBHUX QOYHKLi, AKi BUMaratoTbCs LM MNPOTOKOMOM, | YNTOBHOBAXEHI
BUCTYNaTtn Bif i iMEHi WoAo 34iNCHEHHS unx dyHKUii. CTOpoHa MOXEe MPU3HAYNTU
€ANHWIA opraH ANsa BUKOHaHHS GYHKLiA SIK KOOPANHALIAHOTO LLEHTPY, TaK | KOMMNETEHT-
HOro HaLioHaIbHOro OpraHy.

2. KoxxHa CTopoHa He nisHiwe gatyn HabyTTs YMHHOCTI umm MpoTokonom ans Hel
nosigomnsie Cekpetapiaty Ha3By Ta afpecy CBOro KOOpAMHALIAHOIO LEeHTPY i KOM-
NeTEHTHOrO HalioHaNIbHOro opraHy abo opraHis. Akuio CTopoHa npu3Hayvae binblue
O[HOr0 KOMMETEHTHOrO HalioHasIbHOrO opraHy, BoHa Hanpasnse fo Cekpertapiaty
pasom i3 CBOIM MOBiAOMIEHHAM MPO HUX BiANOBIAHY IHPOpPMAaLLilO WOoA0 060B'A3KIB
Takmx opraHis. Tam fe ue MOXNMBO, Taka iHhopmauisf, Sk MiHIMYM, MICTUTb AaHi
npo Te, KMiA KOMNETEHTHUI opraH 3aMaeTbCca TMM ab0 iHWUM BUAOM XUBOTO 3Mi-
HeHoro opraHisamy. KoxHa CTopoHa HeraitHO nosigomnse CekpetapiaT npo 6yab-
SAKi 3MiHM WOA0 NPU3HAYEHHS CBOrO HalioOHa/IbHOTO KOOpAUHALIAHOIO LEeHTPY abo
Ha3BW, agpecn Ta 060B'A3KIB CBOr0O KOMMNETEHTHOIO0 HauioHanbHOro opraHy abo
opraHis.

3. CekpeTapiaT HeraiiHo iHhopmye CTOPOHM NPO NOBIAOM/IEHHS, OTPUMaHI HAM Biano-
BilHO [0 NYHKTY 2 BULLEe, a TakoX NOLUMPIOE Taky iHhopMaLito yepe3 MexaHiam noce-
pegHuyTBa 3 6iobesneku.

CrarTta 20
O6MiH iHhopmauiero Ta MexaHi3M nocepeaHULTBa 3 6io6e3neku

1. Umm 3acHOBYeTbCA MexaHi3m nocepegHuLTBa 3 6i06e3nekn Ak YacTUHa MexaHiamy
nocepefHULTBa, CTBOPEHOrO BigNOBIAHO A0 NYHKTY 3 cTaTTi 18 KOHBEHU,T, 3 MeTOl0:

a) CrpUsIHHA 06MiHY HAayKOBO, TEXHIYHOK, NPUPOAOOXOPOHHOID | OPUANYHO iHGIOP-
MaLlielo Ta AOCBIiZAOM NPO XWUBi 3MiHEHI OpraHiaMmu; Ta

b) HagaHHsa pgonomorn CTOpoHaM Yy BUKOHaHHI [MpOTOKO/Y, BPaxoByUn Mpu LibOMY
0co6nmBi NOTPebu KpaiH, LWo po3BnBaroTLCS | € CTOpoHaMu, cepep HUX, 30KkpemMa, Hali-
MEHLL PO3BUHYTUX KPaiH i MasinxX OCTPIBHUX [AepXas, L0 PO3BUBAIOTLCA, Ta KpaiH 3
nepexigHoOK eKOHOMIKOI, a TakoX KpaiH, fKi € LeHTpaMy MOXO[)KEHHS Ta LeHTpaMmu
reHEeTUYHOTO PiI3HOMAHITTA.

2. MexaHi3am nocepegHuuTBa 3 6i06e3nekn CAYXnTb KaHaslom, Yepes siK1il NoLunpro-
€TbCA iHGopMaLis Ans uinen nyHkTy 1 Buule. BiH 3a6e3neuye gocTtyn Ao iHhopma-
Lii Npo BMKOHaHHA [poToKoAy, Wo HagaeTbca CTopoHamu. BiH Takox 3abesneuye
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[OCTyn, TaM e Le MOX/MBO, A0 iHWNX MDKHapPOo4HUX MexaHi3MiB 06MiHY iH(popmaviieto
3 NUTaHb Giobesneku.

3. be3 wkoan Ans 3axucty KoHigeHUinHOI iHdopmayii kKokHa CTopoHa Hagae
MexaHi3my nocepefHuLTBa 3 6i06e3nekun 6yab-aKy iHpopmay,io, Aka Mae HaJasaTucs
MexaHi3aMy nocepeaHuLTBa 3 6i06e3nekun BiANoBIAHO A0 LbOro MNMPoTOKO/Y, a TaKoX:

a) Oyab-AKi iCHYIOUi 3aKOHW, HOPMAaTUBHI MOMOXEHHS | KepiBHI MPUHUMNW AN BUKO-
HaHHA [MpoTokony, a TakoX iHdopmadito, HeobxiaHy CTopoHam AN 3acTOCYyBaHHS
npoueaypw nonepeaHboi 06rpyHTOBaHOI 3roau;

b) 6yab-AKi 4BOCTOPOHHI, perioHasibHi Ta 6araTOCTOPOHHI Yroaun i OMOB/IEHOCTI;

C) pestomMe MifgcymkiB 1T OLIHOK pU3KKiB ab0o eKoMOoriYHMX Orna4iB WoA0 XUBUX 3MIHEHMX
opraHi3miB, SiKi NPOBOAATLCA B pamMkax ii pernaMeHTauiiHoro npouecy Ta 34iAcCH0-
I0TbCA BiAMNOBIAHO A0 cTaTTi 15, BKAoYaroun, ae e HeobxigHo, BignosigHy iHopma-
Lit0 MPO NPOAYKTU, sIKi BXOASATb A0 iX CKnay, 30Kkpema, Npo 06pobseHi matepianu, Lo
NOXOAATb Bif, XXMBOIO 3MIHEHOIO OpraHiamy, Ta MiCTATb HOBI KOMGiHaL,ii Bif4TBOPEHOro
TeHEeTUYHOro marepiasty, Wo NigAaTbCA BUSABMNEHHIO Ta OTPUMaHi B pe3ynbraTi BUKO-
pUCTaHHA cy4acHOi 6ioTEXHONOTIT;

d) 11 ocTaTouHi pileHHSA LWOoAOo iMNOPTY abo BUBINIbHEHHS XNBUX 3MIHEHUX OPraHi3Mis;
Ta

€) AonoBiai, HagaHi Heto BigNoBIAHO A0 cTaTTi 33, BK/I0YatoumM 40NoBiAj NPo 34iCHEHHSA
npoueaypwv nornepesHboi 06rpyHTOBaHOI 3roau.

4. YMoBM (OyHKUiOHyBaHHA MexaHiamy nocepegHuuTBa 3 06io6e3nekn, BK/IKOYa-
oYUM HafaHHSA [onoBidelr Mpo 1oro AisibHICTb, PO3rNAA4al0TbCA | NpUIiMaloTbCs
KoHdpepeHuieto CTopiH, sika BUCTynae Ak Hapaga CTopiH uboro MNpotokony, Ha ii nep-
LLIOMY 3acifiaHHi Ta NepioguyYHo neperaganTbCa Y NogasbLIoMy.

CrarTta 21
KoHdpigeHuiiHa iHdhopmauis

1. CTopoHa iMNopTy A03BOMISAE MOBIAOMHUKY 3a3HauUTU, AKY iHpopmayito 3 HagaHol
Bi4MNOBIAHO A0 Npoueayp uboro MNpotokony abo Ha BuMory CTOPOHM IMNOPTY B paMKax
npouenypu nonepesHbol 06rpyHTOBaHOT 3roam BiAMNOBIAHO A0 LbOro MpoTtokony cnifg
po3rnsaaty K KOHMIAEHLUHY. Y Takux BUnazkax Ha 3anuT HaaeTbCs 0OrpyHTYBaHHS.

2. CTopoHa iMnopTy NPOBOANTL KOHCYNbTaLil 3 NOBIAOMHUKOM Y TOMY pasi, AKLWO0 BOHA
BBaXae, Lo iHhopMalLisi, 3a3Ha4YeHa NoBiAOMHUKOM SIK KOH(piAeHUiHa, He MOXe BBa-
XaTucs Takow, i A0 OyAb-sIKOro PO3ro/IOLEHHS MOBIAOM/ISE MOBIAOMHUKY MPO CBOE
pilleHHA, BUKIa4awuum, Ha 3anuT, BigNOBiAHI MPUYMHM Ta 3abe3nedyoum MOX/IUBICTb
AN NPOBEAEHHSA KOHCYNbTaUi i BHYTPIWHLOTO MNepernsgy PileHHs A0 MOMEHTY
PO3roMOLLEHHS.

3. KoxxHa CTopoHa 3a6e3neudye 3axmcT KOHiAeHUINHOT iIHghopmalLii, OTpMMaHoi B pam-
Kax Lboro MNpoTokosy, BKvatun 6yab-saKy KOHQIAeHLUiiHY iHbopMaLito, ogepXaHy B
KOHTEKCTI npoueaypu nonepefHboi 06rpyHTOBaHOT 3roaum, nepenodadvyeHol NMpoToKO0M.
KoxxHa CTopoHa 3abe3nevye HasiBHICTb Y Hili npoueayp AN 3aXucTy Takoi iHdhbopmadi
i 3aXMLAE KOHIAEHLIMHICTL Takol iHhopmaLii y He MeHLU HafiiHWIA cnoci6, HiX TOM,
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Lo nepefbdayeHnii Ansa KOHQIAEHLIAHOT iHGhopMaL,ii, sika CTOCYETbCS XMBUX 3MIHEHUX
OpraHi3miB, CTBOPEHUX Y HiA.

4. CTOpOoHa iMnopTy He BUKOPUCTOBYE TaKy iHGhopMaL,ito B KOMEPLIAHMX LNAX, KPIM K
3a NMCbMOBOT 3r04M NOBIAOMHUKA.

5. AKWwo noBigOMHUK BigkIVKae abo BiAkNMKaB MOBiAOMEHHS, CTOpoHa iMNopTy
[OTPUMYETHCA KOHQIAEHLINHOCTI KOMepLiiHOT i TPOMUCNOBOT IHGDOpMaLLii, BKNHOYatouu
HayKOBO-A0CMiAHNLBLKY iHGopMaLLito, a TakoX iHhopmau,ito, oo Kol Y uiel CTOpoHU
i NOBIAOMHMKA € PO30DKHOCTI BIAHOCHO i KOHQIAEHL|IAHOCTI.

6. bes wkoan Ans NyHKTy 5 BuLe Taka iHhopmal,isi He BBaXXA€ETbCS KOHMDIAEHLIHOO:
a) im'a/Ha3Ba Ta agpeca noBiLOMHUKaE,;
b) 3aranbHWin onnc XMBOro 3MiHEHOTO OpraHiamy abo opraHi3mis;

C) pe3tome OLiHKM PU3NKIB BM/IMBY Ha 36EPEXEHHS | CTasie BUKOPUCTaHHA 6i0N0rivYHOro
Pi3HOMaHITTA, 3 ypaxyBaHHAM Tak0X PU3MKIB AN 340POB'A JIIANHN; Ta

d) 6yab-ski MeToaM i NNaHM NPOBeAEHHS 3aX0/AiB Y HaA3BUYaHMX CUTYaLlisiX.

Cratta 22
CTBOpEHHSA NoTeHuiany

1. CTopoHKM cniBnpayoTs Y PO3BUTKY Ta/abo 3MiLHEHHI NIOACBKUX PecypciB i
opraHizauinHoro noTteHuiany B rasy3i 6io6esnekun, BKAUYaO4UM GIOTEXHONOTIO B
Tilh Mipi, B Kl Le HeobXigHO ANnsa 3abe3neyeHHA Giobesnekn, B LiNAX edpeKTUB-
HOro BMKOHaHHSA Uboro MpoTtokony CTopoHamu, ki € KpaiHamu, Lo pO3BUBAKOTLCS,
cepef HUX, 30Kpema, HaiMeHL PO3BMHYTMMM KpaiHamu i MasiuMy OCTPIBHUMMU
AepxaBamu, WO po3BMBatTbcs, Ta CTopoHamu, ki € KpaiHamMu 3 nepexigHow
€KOHOMIKO0, Y TOMY YUC/i Yepes iCHYHoYi rnobaneHi, perioHasbHi, cybperioHanbHi

Ta HauioHasNbHI yCcTaHOBW i opraHisauii Ta, 3a HeobxigHOCTi, cnpus4n 3any-
YEHHI0 NPUBATHOIO CEKTOpY.

2. 3 MeTOK BMKOHaHHA NYHKTY 1 BULLE Y TOMY, WO CTOCYETLCA CMNiBPOOITHULTBA,
NMOBHOI MIpOK MPW CTBOPEHHI MOTeHUiany B ranysi 6i06e3nekn BPaxoBYOTbCS
notpe6u CTOpiH, AKi € KpaiHamu, WO pOo3BMBAKOTLCA, Cepef, HUX, 30Kpema, Hall-
MEHLL PO3BUHYTUX KPaiH i Masinx OCTPIBHUX AepXas, W0 pO3BUBAIOTLCA, Y (PiHaH-
COBMX pecypcax, AOCTyni Ta nepepfadi TexXHOMOrIT i Hoy-xay 3rigHO 3 BignoBifa-
HUMW NONOXEHHAMN KOHBEHLiT. 3aneXHO Bif Pi3HNX YMOB, MOX/IMBOCTEN i NnOTpe6
KOXHOI i3 CTOpiH cNiBPOGITHULTBO B CTBOPEHHI MOTEHLiany BKAOYA€E NigroToBKY
HaYKOBUX | TEXHIYHMX KaApiB 3 NMUTaHb HasIeXXHOro Ta 6e3ne4yHoro BUKOPUCTaHHSA
6ioTexXHONOTrIT, BUKOPUCTAHHA OLIHKA PU3WKIB i yNpaB/liHHA pu3kamMu B iHTepecax
6io6e3nekn, a TakoX PO3LWNPEHHSA TEXHOOTNYHNX | OpraHisauiiHuX MOX/IMBOCTEN
B rasiy3i 6io6esnekn. Notpebu CTOpiH, AKi € KpaiHaMK 3 NepexigHO eKOHOMIKOIO,
TakKoX NMOBHOK MIpPOK BPaxoOBYHTbLCA MPW CTBOPEHHI TaKoro noteHuiany B ranysi
6iobesnekn.
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CrarTta 23
IHcpbopmyBaHHA rpoMaaCcbLKOCTI Ta il yyacTb

1. CtopoHwu:

a) NiATPUMYIOTh | CNPUAKOTL IHPOPMYBAHHIO | MPOCBITI IPOMAaACLKOCTI Ta 1l y4acTi Woao
3a6e3neyveHHs 6e3neky npv nepegadi, 06pobLi Ta BUKOPUCTaHHI XMBUX 3MIHEHKX Opra-
Hi3MIB AN151 36epeXeHHs | CTan1oro BUKOPUCTAHHA BI0/IONYHOM0 Pi3HOMAHITTH, 3 ypaxy-
BaHHAM TakOX pPU3VKiB A15 300POB'A NoANHA. MNpy Lbomy CTOPOHM, 3a HEOOXIAHOCTI,
CMiBMNpaLTb 3 IHWNMX AepXaBaMmy i MKHapOAHMMN OpraHamu;

b) poknagatoTb 3ycunns, Wob AiANbHICTb 3 iIHOPMYBaHHSA i NPOCBITU rPOMaACbKOCTI
OXONJIoBasia NUTaHHA AOCTYNy A0 iHopmaLil Npo X1BI 3MiHEHI OpraHiamMu, siki BU3Ha-
YeHi BiANoBIAHO A0 UbOro MpoTOKOY Ta MOXYTb OYTK iIMNOPTOBAHI.

2. BignoBigHo A0 CBOIX HaLiOHa/IbHMX 3aKOHIB | HOPMATMBHUX NON0XKEHb CTOPOHN KOH-
CYNbTYHTbLCA 3 FPOMAACHKICTIO Y NPOLECI NPUAHATTS PilleHb LLIOAO XUBUX 3MIHEHMX
opraHi3miB i HafaKTb TPOMAACLKOCTI pe3ynbraTh TakMx pilleHb, 3abesnedvyoun npu
LbOMY 3aXUCT KOHIAEHLIAHOCTI iHhopmMauii BignoBsigHo fo ctarTi 21.

3. KoxxHa CTopoHa goknagae 3ycunb A5 iHpopMyBaHHA CBOET rpoOMafCbKOCTi Npo
3acobu focTyny rpoMaacbkocTi 4o MexaHi3aMy nocepeHuLTBa 3 6iobe3neku.

Crarta 24
AepxaBu, siki He € CTopoHamu

1. TpaHCKOPAOHHI NepeMilleHHs XUBUX 3MIHEHMX opraHiaMiB Mibx CTopoHamu | aep-
Xasamu, gki He € CTopoHamu, NOBUHHI BignosigaTtn MeTi uboro Npotokosny. CToOpoHU
MOXYTb YKafat ABOCTOPOHHI, perioHasibHi Ta 6aratoCTOpOHHI yroan Ta AOMOB/e-
HOCTI 3 AepXaBamu, Aki He € CTopoHamu, LWoA0 TakuxX TPAHCKOPAOHHNX NepeMilleHb.

2. CTOpoHM 3a0X04yloTb Aepxkasu, Aki He € CTopoHamu, MpuUeSHaTUCA L0 LbOro
MpoTtokony i HagasaTn MexaHiamy nocepegHuuTea 3 6iobesnekn BignoBigHy iHpopma-
L|it0 MPO XMBi 3MiHEHI OpraHiaMu, SiKi BUBINIbHAKOTLCS B paiioHax nif iXHbOK HalioHasb-
HOIO FOPUCAMKLIED, 3aBe3€eHi B Lii palioHM ab0 BMBE3EHI 3 HUX.

CrarTta 25
He3aKkoHHi TpaHCKOPAOHHI nepeMilleHHA

1. KoxxHa CTopoHa BXMBa€e HeOoOXiAHMX BHYTPILLHIX 3aX04iB, AKi CPAMOBaHi Ha none-
pekeHHs i, y BIANOBIAHUX BUNaaKax, nepefdavaroTb nokapaHHsA 3a TPaHCKOPLOHHe
NepeMILLEHHS XNBUX 3MIHEHNX OpraHiaMiB, sIKi 3A4INCHIOTLCSA 3 MOPYLUEHHAM i BHY-
TPILLHIX 3ax0fiB 3 BMKOHAHHS LbOro Mpotokony. MoaibHi nepemilleHHs BBaXXatTbCs
HEe3aKOHHVMUW TPAHCKOPLAOHHUMY NepeMilLeHHAMMN.

2. Y pasi He3aKOHHOro TPaHCKOPAOHHOro nepemiwleHHa 3adensieHa CTopoHa MOXe
BuMarat Big CTOPOHM NOXOMKEHHS, W06 BOHa BUyymnna 3a CBili BNaCHUN paxyHOK
BI4MNOBIAHWIA XXMBUIA 3MIHEHWNIA OpraHi3M WASAXoM penatpiayii abo 3HULLEHHS, 3a/1€XKHO
BiJ, 06CTaBVH.

3. KoxxHa CTtopoHa Hafgae MexaHiaMmy nocepegHuuTtea 3 6io6esneku iHpopmMaLiito npo
BMNaAKN HE3aKOHHUX TPaHCKOPAOHHUX NEPEMILLEHb, SIKi i CTOCYHOTbCS.
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Crarta 26
CoujiasibHO-eKOHOMiUHi MipKyBaHHSA

1. Mpwv BUPOGNEHHI PiLLEHHA NPO IMMOPT B pamkax Lboro MNMpoTokosly abo BHYTPILLHIX
3ax0p4iB, CNpsAMOBaHMX Ha BMKOHaHHA poTokony, CTOPOHW 3rigHO 3i CBOIMWU MiXKHa-
pPoOAHUMMK 3060B'A3aHHSMIN MOXYTb BpaxoByBaTW COLjia/IbHO-EKOHOMIYHI MipKyBaHHS,
00YMOB/IEHI BN/IMBOM XMBMX 3MIHEHUX OpPraHiaMiB Ha 36epeXeHHs i cTane BUKOpUC-
TaHHSA 6i0N0riYHOro PISHOMAHITTS, NepL 3a BCe WoA0 LIHHOCTI 6i0/10riYHOro pisHoMa-
HITTA A1 KOPIHHUX | MiCLLeBUX rpomMag.

2. CTOpPOHM 3a0X04yHTbCs [0 ChiBPOGITHMUTBA NPY MNPOBEAEHHI HayKOBMX A0CHi-
[XeHb i 0OMiHi iHdbopMaLlielo Npo Byab-AKi CoLiaIbHO-eKOHOMIYHI HacigK1, NoB'A3aHi
3 XUBUMW 3MIHEHMW OpraHiamamu, nepLu 3a Bce A1 MIiCLUEBUX i KOPIHHUX rpoMaf.

CrarTa 27
BignoBiganbHicTb i BiglKoayBaHHA

KoHdpepeHuis CTopiH, ska BUCTynae sk Hapaga CTopiH uboro MNpoTokosy, Ha CBOEMY
nepLUoOMy 3acifaHHi iHiLiloe npouec WoAo Po3pobKkM BiAMNOBIOHUX MiXHAPOAHUX npa-
BWN Ta npoueayp B rasysi BiANOBiAa/IbHOCTI Ta BifLWKOAYBaHHA LUKOAW, 3anofisgHol
B pesynbrari TPaHCKOPAOHHUX NepeMillleHb XMBUX 3MIHEHUX OpraHiaMiB, Ha nigcrasi
aHaunisy i HaNexHoro BpaxyBaHHs TpMBaKUMX NPOLIECIB Y MiXXKHAPOAHOMY Npasi 3 LMX
nUTaHb i goknagae 3ycunb 419 3aBepLUeHHs LibOro NpoLecy NpoTsaromMm YHoTpPbOX POKIB.

CrarTa 28
MexaHi3m hiHaHCyBaHHA Ta hiHaHCOBI pecypcu

1. Po3rnagaroum nuTaHHA Npo (PiHaHCOBI pecypcy ANns BUKOHaHHSA Lboro MpoTokosny,
CTOpPOHN BPaxoBytOTb NONOXEHHS cTaTTi 20 KOoHBEHLT.

2. MexaHi3aM hiHaHCyBaHHsI, CTBOPEHWIA BiANOBIAHO A0 cTaTTi 21 KOHBEHLT, LWAsSXoM
OpraHi3auinHol CTPYKTYPK, SKili AOPYyYEHO yrpaBniHHS HUM, € MeXaHiaMOM dpiHaHCy-
BaHHA Uboro MpoTokony.

3. Woao cTBOpeHHA MoTeHuiany, SsKOMy MNpuUcBsiYeHa cTatTs 22 uboro poTokony,
KoHdpepeHuisi CTopiH, sika BUCTYynae Sk Hapaga CTopiH uboro MpoTtokony, po3po6bns-
HOUM KepiBHI NPUHUMNK LWOA0 MeXaHi3My (piHaHCYBaHHSA, 3rafaHoro B MyHKTi 2 BULLE,
ana posrnagy KoHdpepeHuieto CTopiH, BpaxoBye noTpebu y hiHaHCOBUX pecypcax
CTOpiH, AKi € KpaiHamK, Lo pPO3BMBAIOTLCS, Cepes H1X, 30Kpema, HaliMeHLL PO3BUHY-
TUX KpaiH | Ma/IxX OCTPIBHUX AepXxas, L0 PO3BUBAKTLCS.

4. Y KOHTEKCTI NyHKTY 1 Bue CTOPOHM TakoX BpaxoBytoTb NoTpebn CTopiH, SKi € Kpa-
THamu, L0 PO3BMBAKTLCA, CEPes HUX, 30KpemMa, HaiMeHLU PO3BUHYTUX KPaiH i Manx
OCTPIBHUX Aepxas, Lo po3BmBatoTbCs, Ta CTOPiH, SKi € KpaiHamun 3 nepexiHoK eko-
HOMIKOI, Y MexXax TXHIX 3yCu/b 3 BM3HAYEHHS | peastizalji cBOIX NOoTpe6 y CTBOPEHHI
noTeHujiasny ANns uinein BUKoOHaHHSA Uuboro MpoTokosny.

5. KepiBHi NpuHUMNK, WO HagaTbCs MexaHiamy diHaHcyBaHHsSI KOHBeHLT y BignoBia-
HUX piweHHaxX KoHdepeHuii CTopiH, BKIKOYaKuun Ti, ki 6ynn y3romkeHi o NpuAHATTSA
Lboro MpoToKo/y, 3aCTOCOBYOTLCA mutatis mutandis [0 NONOXEHb L€l CTaTTi.

152




6. CTOPOHW, AKI € PO3BMHYTUMU KpaiHamMu, MOXYTb TakoX Hagasatu, a CTOpPOHM,
AKi € KpaiHamu, WO po3BmBaloTbCA, i CTOPOHU, K € KpaiHaMu 3 nepexigHo eko-
HOMIKOI, MOXYTb OAepXyBaTu N0 ABOCTOPOHHIX, perioHasibHUX i 6araToCTOPOH-
HiX KaHanax (piHaHCOBI Ta TEXHO/ONYHi pecypcu Ans BUKOHAHHS NOJIOXEHb LbOro
[MpoTtokony.

Cratta 29
KoHdepeHuia CTopiH, AKka BUCTynae AK Hapaga CTopiH yboro MNMpoTtokony

1. KoHpepeHuia CTopiH BUCTYNae sk Hapaga CTopiH uboro INpoTokony.

2. CTOpoHN KoHBeHLU;i, siki He € CTopoHamu Liboro MNpoTokKony, MOXYTb sIK ClocTepi-
ravi 6partum yyactb y poboTi byab-sikoro 3acigaHHa KoHdoepeHuii CTopiH, sika BUCTynae
Ak Hapaga CTopiH uboro MpoTtokony. Y pasi, koniv KoHdoepeHuisa CTopiH BUCTyNae sk
Hapaga CTopiH Lboro MpoTokony, pilleHHSA B pamkax Lboro MpoTokony npuinmaroTbes
e yyacHvkamu, siki € noro CTopoHamu.

3. Konu KoHdpepeHuis CTopiH BUCTYnae sik Hapaga CTopiH uboro MpoTokony, 6yab-sKuia
yneH 6opo KoHdepeHuii CTopiH, Aknil npeactasnse 6yab-aKy CTopoHy KoHBeHLji,
sika, nNpoTe, y ueli yac He € CTOPOHOI LbOro MNMpPoTOKOY, 3aMIHIOETLCS YNIEHOM, KU
o6upaeTbca CTopoHaMu Lboro MNpoToKony 3 IXHbOro Yncna.

4. KoHgpepeHuisa CTopiH, ska BUCTynae sk Hapaga CTopiH Lboro MNMpoTokosy, perynsipHo
CTEXWUTb 3@ BUKOHAHHAM MOJI0XKEHb Lboro MNMpoToKosy Ta npuiiMae B Mexax CBOro MaH-
[aTy pilleHHs, HeoOXiAaHI AN CNPUsIHHA NOro edpeKTUBHOMY BUKOHAHHIO. BOHa BUKO-
Hye (pyHKLT, noknageHi Ha Hel BignoBsigHO A0 Luboro MNMpoTtokony, Ta:

a) BMHOCUTb pekomeHaauil 3 6yab-SaKMX NUTaHb, HEOOXIAHWX A/ BUKOHAHHS LbOro
[NpoTokony;

b) cTBOpOE Taki AOMOMIXHI OpraHu, ki BBaXXalTbCA HEOOXIAHUMU O/11 BUKOHAHHS
NONOXeHb Lboro Mpotokony;

C) 3annTye Ta BUKOPUCTOBYE, Y pasi HEOOXiAHOCTI, MOCNYru, CIPUSHHA Ta iHpopmaLito,
L0 Ha[aKTb KOMNETEHTHI MKHAPOAHI opraHisauii, a TakoX MiKYpsiAoBi Ta HeypsAaoBi
opraHu;

d) Bu3Havae chopmy i NepioguyHIiCTb HanpaBneHHs iHopmalLlii, ska Mae npeacras-
nartnca BignosigHo o ctarTi 33 uboro MpoTtokony, i po3rnagae Taky iHpopmaLio, a
TakoX A0MoBifj, Wo HafaTbCa Byab-aKUM LOMOMIXHAM OpraHomMm,

€) po3rnagac i npuiimae, y pasi Heo6xigHOCTI, 3MiHM Ta JONOBHEHHS A0 LbOro NpoTokony
i JofaTkiB 40 HbOro, a TakoX OyAb-SKi 4oAATKN A0 LbOro MNMpoToKony, ski BBaXalTbCH
HeOoOXiAHUMM ANA BUKOHAHHSA Uboro MpoTokony;

f) BUKOHYE Taki iHWI yHKUT, AKi MOXYTb ByTU HEOOXiAHVMU O BUKOHAHHA LbOro
MpoTokosny.

5. Y pamkax uporo MNMpoTokony 3acToCoBYHOTbCA mutatis mutandis npasuna npoweaypu
KoHpepeHuii CTopiH, a Takox (hiHaHCOBI npaBuna KoHBeHLiT, 3a BUHATKOM BUMNAaZKIB,
Konn KoHdphepeHuia CTopiH, sika BUCTYNae sk Hapaga CTopiH Lboro NpoTokosny, Moxe
NPUAHATA IHLWE PILLEHHS LLSIAXOM KOHCEHCYCY.
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6. MNepwe 3acigaHHA KoHdgepeHuil CTopiH, ska BUCTYNae Ak Hapaga CTopiH LbOro
MpoTtokony, cknnkaeTbca CekpeTapiatoM pasoM i3 nepLunm 3acigaHHAM KoHdepeHu,i
CTOpiH, NpoBeAEeHHA AKOro 3anjaHoBaHo MicnsA HabyTTA YMHHOCTI LM [TPOTOKO/IOM.
HacTynHi ueprosi 3acigaHHa KoHdepeHuii CTopiH, fka BUCTynae sik Hapaga CTopiH
Lboro MNpoToKo/y, NPOBOAATLCA PA30M 3 UeproBUMU 3acigaHHAMN KoHdoepeHLil CTopiH,
Akwo KoHdpepeHuia CTopiH, fAka BucTynae Ak Hapaga CTopiH uboro NpoTtokony, He
NpuiiMe iHLe PiLLeHHS.

7. Mosayeprosi 3acigaHHsa KoHdepeHuii CTopiH, Aka BUcTynae sk Hapaga CTopiH Lboro
MpoToKoNy, CKIMKaKTLCA ToAi, Kosm KoHdepeHuis CTopiH, Aka BUCTYNae K Hapaja
CTOpiH uboro MpoTokony, MOXe BBaxartu Le 3a HeobxigHe, abo Ha NMCbMOBE NPO-
XaHHA 6yab-sKkoT CTOPOHM 3a YMOBW, L0 NPOTArOM LUECTU MICALIB NiC/s HanpaBeHHs
CekpeTapiatoM npoxaHHsA Ha agpecy CTOpIH Ue npoxaHHsa 6yae niaTpymaHe npuHai-
MHi OfHi€t0 TpeTuHO CTOPIH.

8. OpraHizauisa O6'egHaHnx Hauili, ii cneujanizoBaHi yctaHoBM i MixkHapoaHe areHT-
CTBO 3 aTOMHOI eHeprii, a TakoX Oydb-sika AepXaBa, sika € iXHiM ufieHoM abo cno-
cTepirayem npu HUX i He € CTOPOHOIO KOHBEHLLiT, MOXYTb BYyTW NpeacTas/ieHi Ha 3aci-
AaHHAX KoHdepeHuii CTopiH, fka BUCTYNae sk Hapaga CTopiH uboro MpoTtokony, sk
cnocTtepiradi. byab-aki opraHn abo ycTaHOBM, HauioOHasIbHI ab0 MiXHapPOAHi, YpALOBI
abo HeypsaaoBi, KOMNETEHTHI 3 NUTaHb, LLO PeryaTbes UM NpoToKoIoMm, siki NoBi-
nomunn CekpeTapiaT npo CBOE GaxaHHs 6yTu NpeacTaB/IeHMMN SIK ClocTepiradi Ha
KoHchepeHuii CTopiH, fka BucTynae sk Hapaga CTopiH Lboro MpoTokosny, MOXyTb 6yTu
AOnNyLeHi 40 y4YacTi B HilA, AKWO TiNIbKX NPOTY LbOro He 3anepeyye LoHaMeHLLe ogHa
TpeTnHa NpuUcyTHiIX CTOpPiH. 3a BUHATKOM iHLIMX BUNagkiB, nepeadadveHnx y ui crarTi,
[OMNyCcK Ta yyacTb CrnocTepiradiB pery/itolTbCs npasuiaMmy npoueaypu, sragaHiMmy B
NyHKTI 5 BULLe.

Cratta 30
JOonoMiXHI opraHu

1. Byab-siKnin AONOMIXXHWIA opraH, 3acHoBaHWI KOHBeHLiE abo B i pamkax, BignoBigHO
00 piweHHa KoHdepeHuil CTopiH, sika BUCTYyNae sk Hapaga CTopiH Lboro MpoTokony,
MOXe CNYyXnTu MeTi MpoTokony. Y ubomy pasi Hapaga CTopiH BU3Ha4ae Ti QYHKLT, siKi
NMOBUHEH BMKOHYBATW LIEli OpraH.

2. CtopoHu KoHBeHLT, siki He € CTopoHaMu Uboro NMpoToKony, MOXyTb 6paTn y4yacTb
AK cnocTepiradi y po60oTi 6yAb-KOro 3acifaHHs Takux AOMOMDKHUX OpraHiB. Y TuUx
BMMNagKax, Koau AOnNOMiKHWIA opraH KOHBEHLUii BMCTynae K [AOMOMDKHWIA opraH
uboro lMpoTokony, pileHHs B pamkax MpoTokony npuiimatoTbes nuwe CTopoHamu
[MpoTokony.

3. Y Tux Bunagkax, Konu AonomikHUA opraH KOHBEHL,ii BUKOHY€E CBOT (PYHKLT Y 3B'A3KY
3 NUTaHHSAMMU, O CTOCYHTbCS Lboro MNpoTokony, 6yab-aKkWil YneH 610po Takoro Aomno-
MiXXHOTO opraHy, Wwo npeacrtasnse CTopoHy KoHBeHLUIl, fka B Lei yac, ofHak, He €
CTOopoHOt0 MpOoTOKONY, 3aMiHKETLCS YNEHOM, WO 06MpaeTbest CTopoHamu NpoTokony
3 IXHbOTO Yncna.
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Crarta 31
CekpeTapiar

1. Cekpetapiar, 3acHOBaHWi1 BiANOBIAHO A0 cTaTTi 24 KOHBEHLUii, BUCTynae $K
CekpetapiaT uporo NMpoTokony.

2. MyHKT 1 cTarTi 24 KoHBeHUjii npo doyHKLiT CekpeTapiaty 3acTOCOBYETLCA mutatis
mutandis o yboro MpoTokony.

3. Y Tiin mipi, B fAKili BUTpATK Ha nocnyru, Wo HagawTbcsa CekpetapiaTtoM LibOMY
MpoTokony, BifOKpeM/IeHi Bif, iHLWMX BUTPAT, BOHM NOKpUBatoTbC CTOPOHaMK LbOro
Mpotokony. KoHtepeHuia CTopiH, Wo BUCTYNae Ak Hapaga CTopiH uporo MNpoTtokony,
Ha CBOEMY MNepLLIOMY 3acifaHHi NpuitMae pillieHHs WoAo BiANoBiAHMX GHAXKETHUX 3aX0-
[iB, HEOBXiAHNX ANSA LbOro.

Cratta 32
3B'A30K 3 KOHBEHL€D

Akuio B ubomy MpoTokoni He nepegbdaveHe iHwe, NooXKeHHA KOHBeHLUi, Ski cTocy-
HOTbCS NPOTOKO/IB A0 HEl, 3aCTOCOBYHTLCS A0 LbOro NpoTokony.

Crarta 33
MOHITOPWHT i 3BITHICTb

KoxxHa CTopoHa 3AiliCHIOE MOHITOPUMHI BUMKOHaHHS CBOIX 3000B'si3aHb 3a LUUM
[MpOTOKONOM 3 NepioAUYHICTIO, SKa BU3HavaeTbcsa KoHdepeHuieto CTOpiH, WO BUCTY-
nae Ak Hapaga CtopiH uboro MpoTokony, i 3BiTye nepen KoHdepeHuieto CTOpiH, Ska
BUCTYnae K Hapaga CTOpiH uboro MNpoTokosny, NMpo 3axoAm, BXUTI AN BUKOHAHHS
uboro MpoTokony.

Crartta 34
JoTpumMmaHHA

KoHtpepeHuia CTopiH, Aka Buctynae Ak Hapaga CTopiH uboro NpoTokosny, Ha CBOEMY
nepLUOMy 3acifjlaHHi po3rnagae i 3aTBepaKye npoueaypu cniBpobiTHMLTBA Ta opraHi-
3auiiHi MexaHi3Mn 3 MeTOK CMPUAHHA AOTPUMAaHHIO MOJIOXKEHb Lboro MpoTokony Ta
po3rnagy BUNaAKiB X HeJoTpUMMaHHA. Taki npoueaypu i MexaHiamu nepegbadaroTb
NOMIOXEHHSA WOAO HaZaHHSA, Yy BiANOBIAHMX BuNagKax, KOHCY/IbTaTUBHUX NOcayr abo
[onomoru. BoHV BUKOPUCTOBYIOTLCS HE3aUIeXHO Bif, npoueayp i MexaHi3aMiB Bperysito-
BaHHs CMopiB, BCTAHOB/IEHNX 3riAHO 3i cTaTrTelo 27 KOHBEHL,T, | 3aCTOCOBYOTLCA 6€3
LLUKOAM ONSA HUX.

CrarTa 35
OuiHKa Ta ornsag,

KoHdpepeHuia CTopiH, Aka BucTynae Ak Hapaga CTopiH uboro NpoTtokony, yepes M'aTb
POKiB MiCNsl HABYTTS UMHHOCTI UMM POTOKONOM i 3rofloM LLIOHaMMEHLLE Yepes3 KOXHi
N'ATb POKIB MPOBOANTL OLIHKY e(PeKTUBHOCTI MpOTOKO/Y, BKKOUAOUM OLLIHKY npoueayp
i Aofarkis.
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CrarTa 36
MignucaHHA

Lleli MpoTokon BIAKpUTWIA ANs NigNMCaHHA Aep)XaBaMu | perioHa/lbHUMK opraHisalli-
MW €KOHOMIYHOI iHTerpauii y BiggineHHi OpraHisauii O6'egHaHux Hauijii y Halipo6i
3 15 no 26 TpaBHa 2000 poky Ta B LleHTpasibHMX ycTaHoBax OpraHizauii O6'eaHaHNX
Hawjii y Hbto-Vopky 3 5 uepsHst 2000 poky no 4 yepsHst 2001 poky.

CrarTta 37
HaGyTTA UNHHOCTI

1. Lleii MpoTokon HabyBa€e YMHHOCTI Ha AEB'AHOCTUIA AeHb 3 AHA 34adi Ha 36epiraHHS
n'aTaecaToi paTudikauinHol rpamoTn abo AoKyMeHTa Npo NPUAHATTS, CXBa/lEHHS abo
nNpUeaHaHHS AepXaBamy abo perioHasIbHUMK OpraHi3alissMym eKOHOMIYHOT iHTerpadu;i,
AKi € CTopoHamMu KOHBeHLT.

2. Ana pepxaBn abo perioHasIbHOT opraHi3adii EKOHOMIYHOT IHTerpau;i, ska patudikye,
npuiimae abo cxBastoe Leii MpoTokon abo NpueaHYETLCA A0 HBOTO NICM1A HABYTTA HUM
UYMHHOCTI BiANOBIAHO A0 NYHKTY 1 BuLle, MpoTokon HabyBa€e YMHHOCTI Ha [EB'SSHOCTUIA
OeHb nicng 34adi Ha 36epiraHHA Takow AepXaBok abo perioHasIbHOK opraHizauieto
€KOHOMIYHOI iHTerpauii cBo€ei patudikauiiHoi rpaMmoTn abo AOKYMeHTa NPo NPUAHATTA,
CXBaUIeHHA abo npuegHaHHs abo B TON AeHb, Ko KOHBEHLiS HabyBae YAHHOCTI A1s
Takoi AepxaBn abo perioHasIbHOT opraHisaLii eKOHOMIYHOT iHTerpawii, 3a/1eXH0 Bif,
TOro, WO BigdyaeTbCA Ni3Hiwe.

3. Ana uinel nyHKTIB 1 Ta 2 BULLE XXOAHWUI 3 AOKYMEHTIB, 34aHNX Ha 36epiraHHs perio-
Ha/IbHOK OpraHisaLiero eKOHOMIUHOT iHTerpayii, He BBaXXa€eTbCA 40L4ATKOBUM [0 OOKY-
MEHTIB, 3[aHNX Ha 36epiraHHA AepxaBaMu — YsieHaMy Takol opraHizadii.

CrarTta 38
3acTtepexeHHs

YKOofHi 3acTepexeHHs A0 Lboro MNpoToKoy He A0MNyCKarThCs.

Crarta 39
Buxig

1. Y 6yab-SKuili yac nicns 3akiHYeHHSA OBOX POKIB 3 AHA HaOYTTH YMHHOCTI UMM
MpoTtokonom ana 6yab-sikoi CTopoHn ua CTopoHa Moxe BuUinTKM 3 [poTokony, Hagi-
cnaBsLIN NMCbMOBE NOBIAOM/IEHHA [leno3nTapito.

2. byapb-aknin Takuin BMXig HabyBa€e UMHHOCTI MiCNsA 3akiHYEHHSA OAHOro0 POKy 3 AaTu
OfepPXaHHs NoBILOM/IEHHS [leno3utapiem abo y Takuii Ni3HILWWIA TEPMIH, SKUI MOXe
6yTW 3a3HAYEHWNI y NOBIAOMEHHI NPO BUXiA,

CrarTta 40
ABTEHTUYHI TEKCTU

LicHWIA NpUMIpHUK LbOro MNpoTOKOsY, TEKCTU SKOTO aHrNincbkow, apabebKoto, icnaH-
CbKOH, KNTANCbKOK, POCIMICBKOLO i (hpaHLy3bKO MOBaMU € PIBHO aBTEHTUYHUMMU, 34a-
€TbCA Ha 36epiraHHst FfeHepanbHOMY cekpeTapto OpraHizauii O6'egHaHnX Hauii.
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HA 3ACBIAYEHHA YOIO HwkuenignucaHi, HalieXXHUM YMHOM Ha Te YNOBHOBaXKeHi,
nignucanu ueri Mpotokon.

BUMHEHO y MoHpeasi asaguaTb AEB'ATOrO CiYHA ABOXTUCAYHOIO POKY.

IHchopmauis,
fAIKa NOBMHHA MICTUTUCA Y NOBiJOMJIEHHAX 3rigHO 3i cTatTAMK 8, 10 Ta 13
a) HasBa, agpeca i KOHTaKTHI gaHi ekcnopTepa.
b) HasBa, agpeca i KOHTaKTHi AaHi imnoprepa.

c) HasBa, igeHTudpikauiiiHi gaHi Ta HauioHaslbHa Knacudikauis piBHA 6io6e3nekn
XXMBOrO 3MIHEHOTO OpraHi3my, SKLO Taka €, B AepXaBi eKCnopTy.

d) NepenbavyBaHa gata abo Aatu 34iMCHEHHSA TPAHCKOPAOHHOMO NepPeMILLEHHS, KO
BiOMO.

e) TakCOHOMIYHWUIA cTaTyc, 3ara/ibHONPUNHATA Ha3Ba, NyHKT 360py abo npuabaHHs, a
TaKOX XapakTepUCTUKM opraHiaMy-peuunieHTa abo 6aTbKiBCbKMUX OpraHiamis, LLO CTO-
CYHOTbCSl 6io6e3NeKN.

f) LleHTpn NOXOMKEHHS i LEHTPU TEHETMUYHOIO PI3HOMAHITTS, SKLLO Taki €, opraHiamy-
peuunieHTa Ta/abo 6aTbKIBCbKMX OpraHiaMiB Ta OMNMC MiCLb iCHyBaHHS, B SIKUX Opra-
HI3MW MOXYTb BUKUTM ab0 LUBUAKO PO3MHOXUTUCS.

g) TakCOHOMIYHMIA cTaTyC, 3ara/ibHONPUNHATA Ha3Ba, NyHKT 300py abo npuadaHHS,
a TaKoX XapaKTepuUCTUKM OpraHiamMmy-0Hopa abo OpraHi3amiB-A0HOPIB, WO CTOCYHTbLCSA
6io6e3neku.

h) Onuc HykneiHoBOi Kucnotn abo iHTpoAykoBaHOI Moauduikalil, BUKOPUCTAHOIO
METOAY, & TaKOX OTPUMAHNX XapakKTePUCTUK XXMBOr0 3MIHEHOTO OpraHi3my.

i) MepenbavyBaHe BUKOPUCTAHHSI XXMBOTrO 3MIHEHOIO OpraHiamy abo NPoAyKTIB, L0 BXO-
OATb 40 MOro cknagy, 30Kkpema, 06po6neHmMx martepianis, WO NOXOASTb Bid XXMBOrO
3MiHEHOro OpraHi3my, i MiCTATb 34aTHi 40 BUABMNEHHA HOBI KOMOGIHALLiT BigTBOPIOHOYOro
reHeTUYHOro Marepiasly, ofepXaHi B pesynbrati 3aCTOCyBaHHA CyyacHOT 6ioTEXHONOTIT.

J) KinibkicTb 260 06'€M XXMBOrO 3MIHEHOIO OpraHi3my, Lo nigsarae nepegadi.
ym

k) MonepegHsa Ta icHyto4a A0NOBIAb MPO OLiIHKY PU3KMKIB, MPOBeAEHY BiAMOBIAHO A0
poparka lll.

[) MeToam, WO NPONOHYKTLCA ANA 3abe3nedeHHss 6e3nevyHoi 06pobku, 36epiraHHs,
TpaHCNopTyBaHHSA i BUKOPUCTaHHSA, BK/IKOYaKUM y BignoBigHUX BUNaAkax npouenypu
OO0 MakyBaHHA, MapKipyBaHHSA, AOKYMEHTaLl, BUAANEHHS Ta BXUTTS 3ax0AiB y pasi
BVHUKHEHHA HaA3BUYaliHNUX CUTYaUii.

m) PernameHTauiiiHnii cTaTyc XXMBOro 3MIHEHOrO OpraHiamy B Mexax TepuTopii aep-
XaBu eKkcrnopTty (Hanpukniaz, 4ym 3a60pOHEeHUl BiH Y [iepXasi eKcropTy; € iHWi obme-
XKEHHS; ab0 YM HaZaHWN A03BiST HA MO0 3arajibHe BUBISIbHEHHS) Ta, Y pasi 3a60poHM
XMBOTO 3MIHEHOIO OpraHi3My B AepXasi eKCropTy, BUK/Ia4 NPUYMHM abo NPUYUH Takol
3ab60poHWN.
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n) Pe3ynetar 1a MmeTta 6yAb-AKOro noBifOMJ/IEHHS, HANPaB/IEHOTO EKCMOPTEPOM iHLLIVM
[AepXaBam LLL0A0 XXMBOro 3MIHEHOTO OpraHi3my, SK1in nignsarae nepegaui.

0) 3asBa npo nigTBepMKeHHA (hakTMUYHOT LOCTOBIPHOCTI BULLLe3ragaHoi iHchopmau,i.

HeoOxigHa iHhopmauif Woao XUBUX 3MiIHEHUX OpraHi3miB,
npusHa4yeHux Ana 6esnocepeaHbOro BUKOPUCTAHHSA B AKOCTI
XapuoBUX NPOAYKTIB a60 KOpMy a60 ANns 06po6Ku BignoBigHO Ao cTarTi 11

a) HasBa i KOHTakTHi faHi cy6'ekTa, SKWIA Nofjae 3asBKy LWOAO BHYTPILHbOIO
BMKOPUCTAaHHA.

b) Ha3Ba i KOHTaKTHi gaHi opraHy, Bi4noBifa/IbHOIO 3a NPUAHATTSA PILLEHHS.
¢) Ha3Ba Ta ifeHTudiKauiinHi AaHi )XMBOro 3MiHEHOTO OpraHi3my.

d) Onuc reHHoT moaudpikaLlii, 3aCTOCOBAHOr0 MeToAy i OTPUMAHNX Y pe3ynbTaTi Lboro
XapaKTepUCTUK XMBOTo 3MIHEHOTO OpraHiamy.

€) byab-sKi BUHATKOBI iA€HTUAIKaLLifHI AaHi XXMBOro 3MiIHEHOIO OpraHiamy.

f) TakcoHOMIYHWIA cTaTyc, 3arafibHONPUIRHATA Ha3Ba, NyHKT 360py abo NpuabaHHs, a
TaKOX XapakTepPUCTUKK OpraHiaMy-peunnieHTa abo 6aTbKiBCbKMX OpraHi3mMis, LLO CTO-
CYHOTbCS 6iob6e3neku.

g) LIeHTpr NOXOAXXEHHS! | LEHTPY FTeHETUYHOIO PI3HOMAaHITTS, SKLLO BiAOMO, OpraHiamy-
peuunnieHTa Ta/abo 6aTbKIBCbKMX OpPraHiaMiB Ta ONUC MiCLb iCHYBaHHS, B SIKMX Opra-
HI3MW MOXYTb BUXUTM ab0 LIBUAKO PO3MHOXUTUCS.

h) TakCOHOMIYHWIA cTaTyC, 3arasibHONPUNHATA Ha3Ba, NMYHKT 360py abo npuabdaHHs,
a TaKOX XapakTepuCTUKM OpraHiamy-goHopa abo opraHiamMiB-40HOPIB, L0 CTOCYHOTLCA
6iobesneku.

i) 3arBepaKeHi BUAM 3aCTOCYBaHHS XMBOrO 3MIHEHOIO OpraHiamy.
j) Aonosiab Npo ouiHKY pu3nkiB BignosiagHo Ao aoaatka lll.

k) MeTtoam, WO NPOMnoHyTbLCA AN5 3abe3neyeHHsa 6e3nevyHoi 06pobkK, 36epiraHHs,
TPaHCNOPTYBaHHSA i BUKOPUCTaHHSA, BK/IKOYAKOUM y BignNoBigHUX BUNAAKax npoueaypu
OO0 NakyBaHHSA, MapKipyBaHHSA, AOKYMeHTaLil, BUAaIEHHS Ta BXUTTS 3axoAiB Y pasi
BVHUKHEHHA HaA3BMYaiHUX CUTYaLii.

OuiHKa pU3uKiB
MeTa
1. MeTa npoBefeHHS OLHKK PU3KKIB 3rigHO 3 UMM MNpOTOKOMIOM MondArae y BUABEHHI
 OUIHLi NOTEHLiNHOrO HECNPUATIMBOIO BMN/IMBY XMBUX 3MIHEHUX OpraHi3MiB Ha 36epe-

XXEHHS | CTasie BUKOPUCTaHHA BGI0/1I0rYHOro Pi3HOMaHITTA B NOTEHLUIRHOMY npuiimato-
YoMy cepefoBuLLj, 3 ypaxyBaHHAM TakoX PU3UKIB O/19 340PO0B'S JIOAVHN.

BukopucTaHHs OLiHKN PU3UKIB

2. PesynbTaty OLUIHKXM PU3NKIB BUKOPWUCTOBYHOTLCSH, 30KPEMA, KOMIMETEHTHUMU opra-
HaMu 4719 NPUAHATTSA 06rPYHTOBAHMX PilleHb OO0 XUBUX 3MIHEHUX OpraHi3MiB.
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3aranbHi npuHUMnNu

3. OujiHKa p13nKiB NMOBMHHA NPOBOAMTUCA Y HAYKOBO 0OrpyHTOBaHWiIA Ta MPO30puiA cno-
ci6. MNpwn i NpoBeAeHHI MOXYTb BPaxOBYyBaTUCA E€KCMepTHI pekomeHAauii Ta KepiBHI
MPVHLMNK, pO3pP06/IeHi BiANOBIAHMMY MDKHAPOAHMMY OpraHizauisgmu.

4. HepocTaTHICTb HAYKOBUX 3HaHb ab0 HayKOBOr0 KOHCEHCYCY He MOBMHHA HEOAMIHHO
T/IYMaUYNTUCA AK BKa3iBKa HA HAABHICTb NEBHOMO PIBHA PU3KKY, BIACYTHICTb PU3NKy abo
MPUAHATHICTb PU3NKY.

5. Pr3unkn, NoB'A3aHi 3 XWBUMW 3MIHEHVMMK OpraHiamMamy abo npopyktamu, ski BXO-
OATb [0 X cknagy, 30Kkpema, 3 06pobneHnMU MaTepianamu, siki NoxoaaTb Bif, XXMBOTro
3MIHEHOrO opraHi3my, i MICTATb 34aTHi 40 BUSAB/IEHHS HOBI KOMGiHaLLiT BiATBOPHOBAHOIO
rEHETUYHOro MaTepiasny, ogepXXaHi B pe3y/ibraTi BAKOPUCTaHHS CydacHOi 6ioTEXHONOTII,
MOBWHHI PO3rNA4ATUCA B KOHTEKCTI PU3KMKIB, BUK/IMKAHUX HEMOANMIKOBAHUMW peLuni-
eHTamy abo 6aTbKiBCbKMMUK OpraHiaMamu y iMOBIpHOMY NOTEHUIRHOMY NpuiiMaloyomy
cepenoBuLL.

6. OuiHKa pu3MKIB NOBWHHA 3AINCHIOBATUCA [ON1A KOXHOrO OKPEMOro BUNaZKy.
HeobxigHa iHpopMaLifa MOXe BIAPIZHATACA 3a XapakTepoM i piBHeM petanisauii y
KOXXHOMY KOHKPETHOMY BUNaAKy 3a/1eXxHo Bif, BiANOBIAHOIO XMBOro 3MiHEHOIO opra-
Hi3MYy, MOro nepenbayyBaHOro BUKOPUCTaHHS Ta iIMOBIPHOIO NOTEHLAHOIO NpuinmMato-
4yoro cepefosuLLa.

Metoponorisa

7. 3 ogHoro 60Ky, A4N15 OLiHKN pU3NKIB MOXNMBO Oyae noTpibHa gogartkosa iHopma-
Lis 3 KOHKPETHMX MUTaHb, ika MOXe OyTW BUsIB/IeHa i 3anuTaHa B Xo4i NPoBefeHHs
OLiHKM, @ 3 ApYroro — y Aesiknx Bunagkax iHopmalis npo iHWi acnekTn Moxe 6yTn
HeakTyaslbHOH0.

8. 1N AOCArHEHHSA NOCTaBNEHOT METU OLiHKa PU3NKIB NOBUHHA BKNKOYATK, A€ Lie He0b-
XifHO, Taki eTanu:

a) BUWSIBNEHHS OyAb-AKUX HOBMX T[EHOTUMHUX Ta (PEeHOTUMNHUX XapaKTepuCTUK,
MOB'A3@HNX i3 XMBUM 3MIHEHVUM OpPraHi3aMoM, iKW MOXe HEeCnpuAT/IMBO BM/IMHYTU Ha
6ionoriyHe pi3HOMaHITTA B IMOBIPHOMY NOTEHLINHOMY MpUiMatoyoMy cepefioBuLi, 3
ypaxyBaHHAM TakoX pU3VKiB 415 300POB'S SII0ANHMY,

b) ouiHKy PiBHA MOX/IMBOCTI (PAKTUUYHOTO BMHUKHEHHA TakMX HECMNPUATANBUX HacAig-
KiB, 3 ypaxyBaHHAM IHTEHCMBHOCTI Ta XapakTepy Br/MBY X1BOTO 3MiIHEHOrO OpraHiamy
Ha iMOBIpHe NoTeHLUiiHe npuiiMatoye cepefoBULLE;

C) OLiHKY HacnigkiB y ToMy pasi, KO Takuii HECNPUAT/IMBUIA BNAVB AJACHO MaTume
micue;

d) OuiHKY CYKYNMHOro pU3NKY, SIKMIA BUKNKAETLCHA XMBUM 3MIHEHMM OpraHiaMoMm, Ha
nigcTasi OLiHKM IMOBIPHOCTI BUHWKHEHHSA Ta HacCNiAKiB BUABEHOrO HECMPUAT/IMBOIO
BMN/IMBY;

€) BUHECEHHS peKoMeHAalil WoAo TOro, YN € PUSUKU MPUAHATHUMU abo perynbo-
BaHUMM, BK/IOYAKOUM, SAKLLO Lie HeobXifHO, BM3HAUYEHHS CTpaTerii Ans ynpas/iHHA
TakUMK pusmkamu; Ta
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f) y TMX BUNagkax, Konm HeMae SAICHOCTI BIAHOCHO PIBHA PU3UKY, CUTYyaLisl MOXe ByTu
BUpILLEHA LIAXOM 3anuTy A0AATKOBOI iHOpMaLl 3 KOHKPETHUX NUTaHb, AKi BUK/N-
KaloTb 3aHEMNOKOEHHS, abo 3a paxyHOoK peanizauii BigNOBigHMX cTparterii ynpas-
NiHHA pu3nKamu Ta/abo MOHITOPUHTY XXMBOFO 3MIHEHOrO OpraHiamy B MpuiiMmar4omy
cepesoBuLL.

MuTaHHSA, WO BPaxoBYyOTbCS

9. 3anexHo Big BUNaAKy, Npy NPOBEAEHHI OLiHKM PU3NKIB BPax0OBYHTbCA AeTaslbHi Bif-
NOBIAHI HAYKOBO-TEXHIYHI AaHi, L0 CTOCYITbCA XapakKTePUCTUK 3 TaKUX e/1IeMEHTIB:

a) opraHiaM-peumnieHT abo 6aTbKiBCbKi opraHiaMu. bionorivyHi xapakTepuctuku opra-
Hi3My-peuunieHTa abo 6aTbKIBCbKMX OpraHi3aMiB, BKHOYaKuM iHpopMaLito Npo Tak-
COHOMIYHWI cTaTycC, 3arasibHOMPUIRHATY Ha3BY, MOXOMKEHHS, LLEeHTPU MOXOMKEHHS Ta
reHEeTMYHOro Pi3HOMaHITT4, AKLW0 BiJOMO, Ta ONMUC MICLb ICHYBaHHS, B AKUX OpraHiaMmu
MOXYTb BVMXXWUTU Ta LUBUAKO PO3MHOXUTUCS;

b) opraHiam-goHop abo opraHi3amu-goHOPU. TaKCOHOMIYHWIA CTaTyC i 3arasibHOMpPWii-
HATa Ha3Ba, J)Kepersio i BiAnoBiAHI 6i0N0riYHi XapakTepnucTukyM opraHiamis-L0HOPIB;

C) BEKTOpP. XapakTepuCTUKM BEKTOpa, BK/IKYAKUM MOro igeHTuddikauiiHi gaHi, SKwo
Taki €, Moro mKepeno abo NOXOMKEHHS Ta KO0 MOro Xassis;

d) BcTaBka abo BCTaBky Ta/abo xapakTepucTukm mogudikayii. FeHeTUYHi xapakrtepuc-
TUKW IHTPOAYKOBAHOT HYK/MIETHOBOT KMC/IOTK | CDYHKLA, WO BM3HAYAETLCA HElo, Ta/abo
XapakTepuCTUKKN IHTPOAYKOBaHOT MoandikaLil;

€) XXMBWUI 3MIHEHWIA OpraHi3Mm. |aeHTuddiKauiliHi AaHi XMBOro 3MiHEHOTO OpraHiamy i Bi-
MIHHOCTI Mi>XX 6i0/10TIUHUMMN XapakTepUCTMKaMn XMBOIO 3MiIHEHOIO OpraHiaMy Ta xapak-
TepUCTUKamMKn opraHiaMmy-peunnieHTa abo 6aTbKiBCbKMX OpraHismis;

f) BUABNEHHA Ta igeHTUIKauis X1BOro 3MiHEHOro opraHiamy. MeTtoau, Lo NpPOrnoHy-
IOTbCA A9 BUSIBAEHHA Ta igeHTUdikauil, IX TOUYHICTb, YyTNUBICTb | HAAINHICTD;

g) iH(bopMauis Wo[o 3an/aHoBaHOIO BMKOPUCTAHHSA. IHhopMauisa wono 3ansiaHosa-
HOr0 BWMKOPWCTaHHS XXMBOrO 3MIHEHOrO OpraHiaMy, BK/HOYalOUM HOBUIA ab0o 3MiHEHW
BW [, BUKOPUCTAHHSA Y NOPIBHSAHHI 3 OpraHiaMoM-peLunnieHToM abo 6aTbKiBCbKMMU opra-
Hi3Mamu; Ta

h) npuiimatoue cepepgosuule. IHpopMaLis NPO MicLe3HaxXomMKeHHs, reorpadiyHi, Kni-
MaTWyHi Ta eKOJIOriYHI XapakTepUCTXKK, BK/IOYAoUM BigNoBigHY iHdhopMalito npo 6io-
NOTiYHE PISHOMAHITTS Ta LLEHTPU NOXOMKEHHS B IMOBIPHOMY NOTEHLiAHOMY npuiiMato-
YoMy CepenoBULL.
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Jopatok 2

KABIHET MIHICTPIB YKPAIHU

MOCTAHOBA
Big 13 TpaBHA 2009 p. N 468
KuiB

Mpo 3arBeppxeHHA MopAaaKy
eTUKeTYBaHHA XapuyoBUX NPOAYKTIB,
AKi MIiCTATb reHeTUYHO MoAaudhikoBaHi opraHiamu
a60 BUPOGNEHi 3 IX BUKOPUCTAHHAM Ta BBOAATLCA B 006ir

{I3 3miHamu, BHeceHUMU 32i0HO 3 NocmaHosamu KM
N 661 (661-2009-11) 8i0 01.07.2009
N 1408 (1408-2011-n) 8i0 26.12.2011}

BignosigHo fo ctarti 20 3akoHy YkpaiHu "TIpo KabiHeT MiHicTpiB YkpaiHn" (279-
17), ctarTi 15 3akoHy YkpaiHu "T1po 3axucT npas cnoxusadis" (1023-12) Ta ctaTtTi 7
3akoHy YkpaiHu "T1po gep)xaBHy cucTemy 6io6e3nekn npyu CTBOPEHHI, BUNPOBYBaHHI,
TpaHCMNopPTyBaHHI Ta BUKOPUCTaHHI reHeTMYHO MoauddikoBaHnx opraHiamie” (1103-16)
i ctarTi 38 3akoHy YkpaiHu "TNpo 6e3neyHicTb Ta AKICTb Xap4yoBuUX nNpoaykTis" (771/97-
BP) KabiHeT MiHicTpiB YKpainu

nocTaHOBNAE:

{BcmynHa yacmuHa rnocmaHosu i3 3MiHamMu, BHeCEHUMU 32i0HO 3 [TocmaHoB00
KM N 661 (661-2009-r1) 8id 01.07.2009}

1. 3atBepanTn MNopsSAOK €TUKETYBaHHSA Xap4yoBWUX MPOAYKTIB, SKi MICTATb reHe-
TMYHO MOAMADIKOBaHI opraHiaMy abo BMPOO/EHi 3 IX BUKOPUCTAHHAM Ta BBOAATLCS B
00Ir, Wo AoAaETbCA.

2. Lla noctaHoBa Habmpae YnMHHOCTI 3 1 nnnHs 2009 poky.
Mpem'ep-MiHicTp YkpaiHn H. TUMOLLEHKO

IHa. 33
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3ATBEP)KEHO
noctaHoBow KabiHeTy MiHICTpiB YkpaiHu
Big 13 TpaBHA 2009 p. N 468

NOoPAQOK
eTUKeTyBaHHSA XapuoBUX NPOAYKTIB,
AKi MICTATb reHeTUYHO MoAauiKoBaHi opraHiamu
ab0 BMPOOG/IEHi 3 IX BUKOPUCTAHHAM Ta BBOAATLCA B 006ir

1. Llein Mopsagok Bu3Havyae BUMOMK LLIOAO ETUKETYBAHHS XapyoBUX MPOAYKTIB, SKi
MICTATb FTEHETUYHO MOAMAIIKOBaAHI OpraHiaMm abo BMPOO/EHi 3 X BUKOPUCTAHHAM Ta
BBOASATLCA B 06ir B YKpaiHi.

2. Y ubomy Mopsaaky TEPMIHN BXUBAKOTLCS Y TAKOMY 3HAUEHH:

XapuoBUin NPOAYKT, AKUA MICTUTb FEHETUYHO MOAUAIIKOBaHI OpraHiaMu, — Le Takuii
Xap4yoBUn NPOAYKT, SIKMIA NMOBHICTIO ab0 OKpeMi MOro CKNafgHWKNU MICTATb FEHETUYHO
MOAMIKOBaHI opraHiaMu, BMICT SKMX CTaHOBUTbL noHag, 0,9 Bigcotka; {A63ay, apyruii
MYyHKTY 2 i3 3MiHamMn, BHeceHMmMu 3rigHo 3 lMNMoctaHoBow KM N 661 (661-2009-n) Bif
01.07.2009}

XapyoBUn MPOAYKT, BUPOGIEHUIA 3 BUKOPUCTAHHSAM FEHETUYHO MOAUMIKOBAHNX
OpraHiamiB, — Lie Takuil XapyoBUn NPOAYKT, SIKUIA HE MICTUTb FEHETUYHO MoanddikoBa-
HUX OpraHi3miB, afie NOBHICTIO ab0 YacTKOBO BUPOG/EHUIA 3 BUKOPUCTAHHSAM Ci/lbCbKO-
rocnogapcbkoi NpPoAykuii, BMICT reHETUYHO MOAUMIKOBAHNX OPraHiamiB B siKili CcTa-
HoBuB noHag, 0,9 BigcoTka. {A63aL, TPeTi NyHKTY 2 i3 3MiHaMW, BHECEHVMMU 3Ti4HO 3
MocTtaHoBoto KM N 661 (661-2009-n) Big 01.07.2009}

[HWi TepMiHM BXMBAOTbLCA Y 3HAYeHHi, HaBefeHOMY B 3akoHax YkpaiHu "Tpo
3axucT npas cnoxueadis" (1023-12), "Tpo 6e3neyHicTb Ta AKICTb Xap4yoBUX MpPo-
oykTiB" (771/97-BP), "Mpo aepxaBHY cuctemy 6io6e3nekn npu CTBOPEHHI, BUNPO-
6yBaHHi, TPAHCMNOPTYBaHHI Ta BUKOPUCTAHHI FTEHETUYHO MOAMKIKOBAHUX OpraHiamis"
(1103-16).

3. ETMKeTyBaHHA XxapyoBUX NPOAYKTIB, AKi MICTATb reHeTUYHO MoauddikoBaHi opra-
Hi3Mn obcsarom noHag 0,9 BigcoTka abo BUPOG/EHi i3 CisibCbKOrocnogapchbkol npoayk-
Ui, BMICT reHETUYHO MOAMNMIKOBaHUX OpraHi3MiB y sikiii cTaHOBUTL NoHag 0,9 BifacoTka,
NOBMHHE NPOBOANTUCS TX BUPOOHMKOM (NoCTavyasibHUKOM) i3 3a3HAY€HHAM BignoBigHOI
iHGhopMmawlii.

Y nepeniky ckiaZHUKIB Xap4oBOro NPoAyKTy Nicnsi HalMeHyBaHHS KOXHOTO 3 TUX,
IO MICTATb reHeTUYHO MoAanddiKOBaHi OpraHiaMn 4y BUPOOG/IEHi 3 X BUKOPUCTAHHSAM,
Yy OYyXKax BUKOHYETbCA Hanuc "(reHeTU4yHo MoamdpikoBaHWA)", "(MICTUTb reHeTUYHO
MoaudpikoBaHuli opraHiam)" abo "(BUpO6MEeHUn 3 TeHeTUYHO MOoAMAIKOBAHOro opra-
Hi3MY)" i3 3a3HaYEHHSAM HaliMeHyBaHHS OpraHiaMy abo [0 KOXHOro Takoro CKiagHuka
pobuTbCcAa BiAMOBIAHA BMHOCKA. HanmMc BUKOHYETbLCS TakuM camMuMm LWPUETOM, WO i
nepenik CKnagHuKIB.

[na xap4yoBuX NPoAYKTIB, L0 MICTATb OAMH CKMaAHWK, Hanuc "(reHETUYHO Moandi-

KoBaHuiA)", "(MICTUTb reHETUYHO MOAMAIIKOBaHUI opraHiam)" abo "(BMpPOGNEHWii 3 reHe-
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TUYHO MOAM(IKOBAHOTO OpraHiamy)" i3 3a3HavyeHHsAM HallMeHyBaHHS OpraHiaMy BUKO-
HYETbCA Ha ETUKETL LWPUAITOM PO3MIpY HE MEHLU 5K 2 MiNlIMETPMW.

{IyHkm 3 Mopsioky 8 pedakyii NocmaHosu KM N 661 (661-2009-n1) 8id 01.07.2009}

4. ETYKeTyBaHHA XapuyoBUX NMPOAYKTIB, SKi MICTATb TeHETUYHO MOoANIKOBaHI opra-
Hi3MM ab0 BMPOOEHI 3 IX BUKOPUCTaAHHAM i peanizytoTbCs 6€3 ynakoBku abo 3 yrnakoB-
KO0, HaibinbLua naoLa NOBEPXHi K0T CTAHOBUTL MeHLL K 10 KB. CAHTUMETPIB, 3Aii-
CHIOETLCA NPOAABLIEM LLMIAXOM NPOCTaBEHHS Bi4NOBIAHOT NO3HAYKM 3ri4HO 3 NYHKTOM
3 uboro Mopsaaky Ha sapnvkax Nopsas 3 Ha3BOK XapyoBOro NPOAYKTY abo Ha nakyBasib-
HOMY MaTepiani WpnTOM Po3Mipy HE MEHLL AK 2 MiNIMETPW.

{l'lyHKm 4 [NopsdKy i3 3MiHaMmu, BHeceHUMU 32i0H0 3 [TocmaHosoto KM N 661 (661-
2009-1) 8id 01.07.2009}

5. ETuKeTyBaHHA Xap4yoBUX NPOAYKTIB, AKi HE MICTATb FEHETUYHO MOAUAIIKOBaHI
opraHiaMmy abo BMICT SIKMX CTaHOBUTb MeHW sK 0,1 BiAcOoTKa, MoXe OyTu 34iliCHEHO
[06POBINbHO 3 BUKOHAHHAM Hanucy "be3 TMO".

{lyHkm 5 TTopsiOKy i3 3MiHaMu, BHeceHUMU 32i0H0 3 NocmaHosamu KM N 661
(661-2009-n1) Bi0 01.07.2009, N 1408 (1408-2011-n) Bid 26.12.2011}

6. Xap4yoBi NPOAYKTK, SKi MICTATb reHETUYHO MOAMUMIKOBaHI OpraHiaMmu 06CcArom
noHapg 0,9 Bigcotka abo BMPOOEHi i3 CiNbCbKOrocnogapcbkoi NPoAyKLil, BMICT reHe-
TUYHO MOAMMIKOBAHMX OpraHi3miB y AKii CTaHOBUTL MoHag 0,9 BifcoTKa, Ha AKX He
BMKOHAHO BiANOBIAHWNIA HANWC 3riAHO 3 UMM [NopsiAKoM, NigAaratTb BUNYYEHHHO 3 00iry.

{IyHKm 6 Mopsioky 8 pedakyii NMocmaHosu KM N 661 (661-2009-1) 8id 01.07.2009}
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JopaTtok 3

v

3AKOHYKPAIHMN

Mpo gepxaBHYy cucteMy 6io6e3neku Npu CTBOPEHHI,
BUMPOGYBaHHi, TpaHCMNOPTYBaHHiI Ta BUKOPUCTaHHI
reHeTUM4YHO MoaundiKkoBaHMX OpraHiamie

(Bidomocmi BepxosHoi Padu YkpaiHu (BBP), 2007, N 35, cm.484)

{13 3miHamu, BHECEHUMU 32i0HO i3 3akoHamUu

N 1804-VI (1804-17) 8i0 19.01.2010, BBPR, 2010, N 9, cm.90

N 4441-VI (4441-17) 8i0 23.02.2012, BBP, 2012, N 42, cm.529

N 5456-VI (5456-17) 8i0 16.10.2012, BBPR, 2013, N 46, cm.640 —

3MIHU Habuparomb YUHHOCcMI 3 18.11.2012, KpiM 0/I0XEHb, SIKi CMOCYHOMbCS
nepedadi NnosHoBaXkeHb BI0 mepumopia/ibHUX Op2aHiB UeHmpasibHO20 opaaHy BUKO-
Has4yol Bnadu, wo 3abesrniedyye YopMysaHHS ma peanisye oepxxasHy MoimuKky y
chepi OXOPOHU HaBKO/IUWHbLO20 [PUPOOHO20 cepedosuwja, obsacHuM, Kuiscbkil,
CeBacmorno/ibCbkili MiCbKUM depyxasHUM adMiHicmpayisiM, op2aHam BUKOHaB4ol 8/1adu
ABMOHOMHOI Pecrybsiku Kpum, siki Habupatoms YUHHOCMI 3 18.05.2013 — duB. rMyHKm
1 po3sadiny Il 3akoHy N 5456-VI sid 16.10.2012

N 1170-VII (1170-18) Bio 27.03.2014, BBP, 2014, N 22, cm. 816

N 1193-VII (1193-18) 8id 09.04.2014, BBP, 2014, N 23, cm. 873

N 1602-VII (1602-18) 8i0 22.07.2014, BBPR, 2014, N 41-42, cm. 2024

N 222-VIII (222-19) Big 02.03.2015, BBP, 2015, N 23, cT. 158

N 2059-VIII (2059-19) Big 23.05.2017, BBP, 2017, N 29, cT. 315}

Llelt 3akoH peryntoe BiLHOCMHM MiX opraHamun BUKOHaBYOT BNnaam, BUpoOHMKamMu,
npogasuamn (noctadasibHUKamun), pPo3pobHUKamu, AOCNILHUKaAMKU, HAyKOBUSAMU Ta
cnoxveayamy reHeTMYHO MOAMAIKOBaHMX OpraHiaMiB Ta NpoAyKLUii, BUpobeHoi 3a
TEXHO/OrAMK, WO nepefodavaroTb X pPo3p0obKYy, CTBOPEHHS, BUMNPOOYBaHHA, AOCAI-
[DKEHHS, TPAHCNOPTYBaHHS, iIMMOPT, EKCNOPT, PO3MILLEHHSI HA PUHKY, BUBINIbHEHHS Y
HaBKO/IMLLIHE cepefioBULLE Ta BUKOPUCTAHHA B YKpaiHi (4ani — noBomkeHHA 3 TMO) i3
3a6e3neyeHHsIM 6i0N0riYHOT | reHETUYHOT 6e3neku.

Llei 3akoH He 3aCTOCOBYETLCA [0 NIOANHW, TKAHWH Ta OKPEMUX KIITUH Y cknagi
JIIOACBLKOTrO OpraHismy.
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Po3ain |
3ATANNbHI MONOXXEHHSA

CrarTa 1. TepmiHu Ta iX BU3HAYEHHSA

Y ubOMy 3akOHi HaBefeHi HKYe TEePMiHN BXMBAlOTbCA Yy TakOMYy 3Ha4YeHHi: 6io-
noriyHa 6e3neka — CTaH cepefoBuLla XUTTEAIANBHOCTI NIOANHW, NPU SKOMY BIACYT-
Hill HEraTMBHWIA BMN/IMB MOr0 YNHHKKIB (GI0N0rIYHUX, XIMIYHKX, (PI3NYHKX) Ha BioNOriYHY
CTPYKTYPY i (PyHKUiO MOACLKOI 0COOM B TenepillHbOMY i MaliByTHIX MOKOMIHHSAX, a
TaKOX BifICYTHIli HE3BOPOTHI HeratMBHUIA BNAUB Ha OIONOriYHI 06'EKTU NPUPOAHOrO
cepegosua (biochepy) Ta CisibCbKorocnogapchbki POC/NHY | TBAPUHU;

reHeTuYyHa 6e3neka — CTaH cepefoBULLA XUTTEAIANBHOCTI JIOAVUHN, NPU SKOMY
BIACYTHI OGyAb-AKUA HENPWUPOLHIN BM/IMB Ha JIOACLKUIA TEHOM, BiACYTHIV OyAb-AKWi
HeNpUPOAHIA BM/IMB Ha reHoM O6'ekTiB Giocdepn, a TakoX BiACYTHI HEKOHTPO/ILO-
BaHW BNAWB Ha reHOM CiflbCbKOroCnoAAPChbKNUX POC/WH | TBapWH, NMPOMMUCIOBUX
MIKpOOpPraHiamiB, sikuii NPU3BOAUTbL A0 MOSIBM Y HUX HEratuBHUX Ta/abo HebaKaHuX
B/1ACTUBOCTEW;

OpraHi3m, X1BUI opraHiaMm — Oyab-ka popma 6i0N0rivYHOro iCHyBaHHS (BK/HOUa-
H0UN CTEPW/IbHI OpraHi3Mu, Bipycu Ta Bipoiau), 34aTHa 40 CamOBIATBOPEHHS abo nepe-
Jadi cnagKkoBux akTopis;

reHeTUYHO MOoAMCIKOBaHWI OpraHi3M, XMBWUIA 3MiHeHU opraHiam (FTMO) — 6yab-
AKWIA OpraHiam, y SkoMy reHeTUYHWUiA matepian 6yB 3MiHEHWI 3a AONOMOIOK LUTYYHUX
NpUnOMIB NepPeHoCy reHi., siki He BigdyBalOTbCA Y NPUPOAHNX YMOBaXx, a caMe:

PEKOMOIHAHTHMMM MeToAaMMU, SIKi NepeadadvaroTb YOPMyBaHHS HOBUX KOMOIHaLL il
reHEeTUYHOro mMartepiasy LUIAXOM BHECEHHSI MOJIEKY/T HYK/TETHOBOT KUCIO0TK (BUpOOGe-
HUX Yy ByAb-SKNIA CNOCI6 30BHI OpraHiamy) y 6yab-sikuii Bipyc, 6akTepianbHuiA nia3mig,
ab0 iHWY BEKTOPHY CUCTEMY Ta X BK/IHOYEHHS [0 OpraHiaMy-rocrnogaps, B AKOMy BOHU
3a3BUYail He 3yCTpivaloTbCA, OAHaK 34aTHi Ha TpMBasie PO3MHOXEHHS;

mMeTodamu, ski nepepbayaloTb 6e3nocepefHE BBELEHHS B OpraHiaM cnajkoBoro
marepiasly, NiAroToBNEHOr0 30BHI OpraHiamMy, BK/IHOYAKUM MIKPOIH'EKLIT, MakpOiH'eKL,i
Ta MiKpoiHKancynauir;

3/IATTA KMITUH (Y TOMY YncAi 3IMTTA npoTonaasmn) abo metogamu ribpuansadi,
KON XXMBI KMITUHM 3 HOBUMMW KOMGIHALLiSIMM TEHETUYHOIO MaTepiany oOpMyHTbCS LNS-
XOM 3/IMTTA ABOX a60 Oifiblie KMITUH Yy Crocid, KNl He peani3yeTbCs 3a NPUPOSHNX
06CTaBVH;

NMPOAYKLiS, OTpUMaHa 3 BukopuctaHHaMm MO — npoaykuis, B TOMY YUC/Ti XapyoBi
NPOAYKTN Ta KOPMU, TEXHO/OrSA BUPOOHMLTBA SKOI nepeabavae BukopuctaHHa MO
Ha byab-sikoMy eTarni;

reHeTUYHO-IHXEHepHa Ais/IbHICTb — NpakTuyHa cdhepa AisNbHOCTI, nos'A3aHa 3i
CTBOPEHHAM, BUNPOOYyBaHHAM Ta BNpoBaxkeHHAM MO B 006ir;

BMBiINbHEHHS TMO y HaBKOMMLLHE cepefoBulle — AistHHA (Ais abo 6e3isHHS), B
pes3ynbrarti Skoro Bigbynocsi BHeceHHs TMO y HaBKOULLHE CepeoBULE;

cucTteMa 3aMKHEHa — CUCTeMa 3[AINCHEHHSI TEHETUUYHO-IHXEHEPHOT AisNbHOCTI,
npu K reHeTUYHi Moamdikauii BHOCATbCA B opraHiam abo MO, KynbTUBYHOTHCS,
06p0o6A0TLCA, 36epiraloTbCA, BUKOPUCTOBYHOTLCA, NIANATAI0Tb TPAHCMNOPTYBAHHIO,
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SHULEHHIO ab0 NoxoBaHHIO B ymMmoBax iCHyBaHHFI CUCTEM 3axXnCTy, WO 3anobiraloTb KOH-
TaKTy 3 HaCeJIeHHAM Ta HaBKOJTMLLHIM cepenosuem;

cucTema BigkpuTa — cucTema 34iIMCHEHHS FTeHETUYHO-IHXEeHEePHOI AiS/IbHOCTI, Lo
nepepbavae KoHTakT FMO 3 HacesleHHsIM Ta HaBKOJILLIHIM cepefoBULLIEM NpY 3anna-
HOBaHOMY BVBI/IbHEHHI X Y HABKO/IMLLIHE CepeoBuLLE, 3aCTOCYBaHHI Y Ci/lbCbKOrocno-
AapCbKii NpakTuLi, NPOMUCNOBOCTI, MeAULUMHI Ta B NPUPOLOOXOPOHHUX LiNaX, nepe-
[adi TexHonorii Ta iHwnx chepax obiry FTMO;

pPU3NK — MOX/IMBICTb BUHUKHEHHA Ta BiporigHi Macwtabu Hacnigkie Big HeraTue-
HOro BNAMBY Ha 3[10POB'A NOAVHN Ta AOBKI/IIA NPU 34INCHEHHI TEHETUUYHO-IHXEHEePHOT
[iSANIbHOCTI Ta NOBOMKEHHI 3 TMO npoTArom NeBHOro nepiogy vacy;

aHani3 pu3nKy — npouec, WO CKNadaeTbCA 3 TPbOX B3AEMOMNOB'A3aHMX KOMMO-
HEHTIB: OUiHKa pr3unky TMO, ynpaBniHHs (KepyBaHHS) pU3NKOM Ta MOBIAOM/IEHHS MPO
pU3KK;

OLiHKa pU3NKy — HayKOBO OBGI'PYHTOBaHWIA NpoLEC, SKNA CKNadaeTbes 3 iaeHTudI-
Kauii Hebe3nekn TMO, xapakTepuUCTUKN Hebe3nekn, OLIHKMA BN/IMBY, XapaKTepuUcTUKu
pU3KIKY;

ynpaBniHHA PU3VKOM — MpoLec BMOOPY asibTEPHATUBHMX pPilleHb Ha niacTasi
pe3ynbTartiB OuiHkM pu3nky TMO Ta B pasi HeobxigHOCTI BUOOPY i BNPOBa)KEHHSA Bif-
NoBiAHMX 3aC06iB ynpaB/iHHA (KOHTPOJIIO), BK/IOHAKOUM PErynaTopHi 3axoau;

NOBIAOMMNEHHSI NPO PU3NK — B3aEMHUI 0OMIH iHChopMaLieto Nnpo pusmk MMO Mix
cneuiasictamu 3 OLIHKM PU3KKY, 0COBaMu, L0 3AiINCHIOTb YNPaBiHHA PU3MKOM, 3aiH-
TepecoBaHMMM TOPrOBUMW NapTHEPaMM Ta IHWMMK 3aiHTEPECOBAHNUMI CTOPOHaMMU;

pepxaBHa peectpauis TMO — 3aHeceHHA TMO [0 peecTpy 3 ypaxyBaHHAM OLHKM
X pU3MKY LWOA0 BN/VMBY Ha 340POB'A NIOAWHN Ta CTaH HaBKOMWLLHBLOrO MPUPOLHOro
cepefoBuLla 3 METOH NOAasIbLLIOrO OTPUMaHHA 403BOY Ha NPakTUYHE BUKOPUCTaHHA
MO B YKpaiHi BiAMNOBIAHO [0 TX rOCNOAapCbKOro Npu3HavYeHHs;

JepxasHuii peectp TMO — cneujianizoBaHuii nepenik MO, aki npoiiwny peectpa-
Lit0, 3 BU3HAYEHHAM TX NOA&/IbLIOINO rocnofapcbKoro Npu3HavyeHHs;

JepxaBHuin peectp TMO pxepen xapyoBux NPOAYKTIB Ta KOPMIB — cneLianizoBa-
HWUn nepenik MO, BIAHOCHO sIKUX Ha NiACcTaBi MbKHAPOAHWX MPaBWUs | KpUTEPITB OLLIHKK
6e3MeyHOCTi ANS 310POB'st MIANHN | TBAPUH 3P06GIEHO BMCHOBOK MPO MOX/IMBICTb X
BVKOPUCTAHHSA B IKOCTi XapyoBUX NPOAYKTIB Ta/abo KOpMiB, Ta/abo X mxepen;

006ir — nepemilleHHs (TpaHcnopTyBaHHA) abo 36epiraHHa Ta Byab-AKi Aii, NoB'A3aHi
3 nepexoioM MnpaBa B/IACHOCTI 4M BOJIOAIHHSA, BKOYaluuM npojax, o6miH abo
flapyBaHHs;

ap6iTpaxHi BunpobyBaHHA TMO — nabopartopHi AOCNIMKEHHS, WO NPOBOASATLCS
Ha BUMOry 0Co6U, sika OCKapXye pesynbraty nornepegHboro saboparopHoro Aocni-
MmkeHHs; {CtarTio 1 fonoBHEHO ab3alom 3rigHo i3 3akoHoMm N 4441-VI (4441-17) Big,
23.02.2012}

pecbepeHTHI 3pa3kn MMO — eTanoHHuii (pecbepeHTHniA) maTtepian MO, 3Ha4YeHHs
B1ACTMBOCTEN AKOro € AOCTAaTHLO OAHOPIAHMM Ta NpuAaTHUM, LWO6 OLiHIBaTU METOA
BMMIipPIOBaHHSA Y1 BCTAHOBOBATM NEBHI BNacTUBOCTI MaTepiany; {CtarTio 1 ONOBHEHO
ab3alom 3rigHo i3 3akoHom N 4441-VI (4441-17) Big 23.02.2012}
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LiNIbOBUIA TakCOH — BiAOCOGMEHa rpyna opraHiamie, A0 AKoi Hanexatb MO, fki
CNopiAHEHI MK CO60K CNISIbHICTIO O3HAaK | BIACTUBOCTEN, Yy pe3y/bTaTi Yoro Takum
opraHiamam mMoxe 6yTW MPUCBOEHA TaKCOHOMIYHa Karteropis; {CTarTio 1 AONOBHEHO
ab3alom 3rigHo i3 3akoHom N 4441-VI (4441-17) Big 23.02.2012}

TpaHcopmaLliiHa noais — 3MiHa reHeTUYHOro MaTepiasly opraHiamy 3a A0noMOo-
rOK LWTYYHMX MPUIAOMIB NEPEHOCY TeHiB, AKi He BiAOyBalTLCA Y NPUPOAHMUX YMOBAX.
{CratTi0 1 fonoBHeHO ab3auom 3rigHo i3 3akoHom N 4441-VI (4441-17) Big, 23.02.2012}

CrarTa 2. 3aKOHO4aBCTBO YKpaiHU B rasly3i reHETUYHO-IHXXEeHEepPHOI AisNIbHOCTI Ta
nosompxkeHHda 3 'MO

3aKoHO4AaBCTBO YKpaiHu y chepi reHeTUUYHO-IHXEHePHOI Ais/IbHOCTI Ta NoBO-
KeHHA 3 TMO cknafaeTbCa 3 LbOro 3akoHy, iHLWNX 3aKOHOA4aBYMX akTiB YKpaiHu, Lo
BMOAKOTHCA BiAMNOBIAHO 40 HLOrO, a TaKoX BiANOBIAHMX MiXXHApPOAHMUX AOTOBOPIB, 3roay
Ha 060B'A3KOBICTb SIKMX HaAaHo BepxoBHO Pagot YkpaiHu.

CrarTta 3. OCHOBHI NPUHLMNY AepXKaBHOI NOMITUKN B rasy3si noBogpkeHHA 3 TMO Ta
3aBaHHA LbOro 3aKoHy

OCHOBHMMU MPUHLUMNAMU OepXXaBHOT MOMITUKA B rasly3i reHeTUYHO-IHXEeHepPHOT
LisnbHOCTI Ta noBogpkeHHA 3 MO e:

MPIOPUTETHICTL 30EPEXEHHA 340POB'SA JIOAVMHU i OXOPOHM HABKOJIMLLIHLOTO MpU-
POLHOro cepefoBuLLAa Y MOPIBHAHHI 3 OTPMMaHHAM eKOHOMIYHMX MepeBsar Bif, 3acTo-
cyBaHHA TMO;

3abe3neyeHHs 3axofiB Woa0 AOTPUMAaHHSA GioMOrYHOI | reHeTUYHOI 6e3nekn npu
CTBOPEHHI, AOC/IMKEHHI Ta NpakTUUYHOMY BMKOpucTaHHi FTMO B rocnogapCbkux Linsix;

KOHTPO/1b 3@ BBE3EHHAM Ha MUTHY TepPUTOpIt0 YkpaiHu MO Ta npoaykLuii, oTpuma-
HOT 3 TX BUKOPUCTaHHSAM, IX peecTpaLieto Ta 06irom;

3arasibHoAOCTYMHICTb iHhOpMaLii NPO NOTEHL,HI pU3nKK Bif, 3acTocyBaHHs TMO,
AKi nepefbavyaeTbCs BUKOPUCTOBYBATU Y BIAKPUTI cUCTEMI, Ta 3axo4M LWoA0 A0TPU-
MaHHS1 6i0N10TIYHOT | TEHETUYHOT 6Ee3MeKu;

Jep)XaBHa NigTPUMKa reHeTUYHO-IHXEHEPHUX OOCNIAKEHb Ta HAYKOBUX i MpakTuy-
HUX PO3POO6OK y raslysi 6iofIorivyHOI i reHeTUYHOT 6e3neKkn NPy CTBOPEHHI, AOCiIKEHHI
Ta NpakTUYHOMY BMKOpUCTaHHi TMO B rocnofapcbkux Linsx.

3aBfaHHAMU LbOro 3aKoHy €:

OXOpOHa 340PO0B'A OANHM | HABKOIMLLIHLOIO NPUPOAHOIO cepeaoBuLLa Npu 34ji-
CHEHHi FeHETUYHO-iIH)XEHEPHOI Aisi/IbHOCTI Ta NOBOAKEHHI 3 TMO;

3a6e3neyeHHs Npaea rpoMasH Ha 6e3neyHe BUKOpUCTaHHS TMO;

CTBOPEHHSA YMOB /19 6€e3NeyYHOoro npakTuyHoro BukopuctaHHs MO B rocnogap-
CbKUX LiNsx;

BM3HAYEHHS NpaB | 060B'A3KIB CYy6'EKTIB pery/toBaHHs npu NoBoMxeHHi 3 T’MO Ta
BCTAHOBJ/IEHHSA X BiANOBILa/IbHOCTI 3@ NOPYLLUEHHA 3aKOHOA4ABCTBa,;

3axXUCT rpoMafsH y pasi 3anofisHHA WKOAW TX 300POB'H0 BHAC/IAOK CNOXUBAHHSA
MO;

BCTAHOBJ/IEHHA NPAaBOBMX OCHOB MiXXHApPOAHOro CniBpOoGIiTHULTBA B rasysi reHe-
TUYHO-IHXXEHEepHOI AifANIbHOCTI Ta NOBOMKEHHS 3 TMO.
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CrarTa 4. Cy6'eKTn perynioBaHHsA

MMonoXeHHs LbOoro 3akoHy 3aCTOCOBYHOTbCHA Ha TepuTopil YkpaiHu [0 ropuand-
HUX Ta Pi3NYHUX OCiB, AKi 34INCHIOTL AiS/IbHICTb, NOB'A3aHy 3 NOBOMKEHHAM 3 TMO.
FOpunamnyHi Ta iznyHi ocobu YKpainu Ta iHWNX aepxas, a Takox ocobu 6e3 rpomasH-
CTBa PiBHi y CBOIX NpaBax Ta 060B'A3Kax, BU3HAYEHUX LM 3aKOHOM.

FAKLWO MDKHApPOAHUM [OroBOPOM YKpaiHW, 3a3HayeHuM Yy CTaTTi 2 LbOoro 3akoHy,
BCTAHOB/IEHO iHLLI NpaBuia, Hix nepegodayeHi uum 3aKOHOM, TO 3aCTOCOBYIOTLCS Npa-
BW/1a MDXKHApPOAHOro 40roBopY.

CrarTta 5. Chepu AisinbHOCTI, WO NigisaraioTb peryaoBaHHIo Nig yac NoBOAKEHHS
3IMO

PeryntoBaHHI0 LM 3aKOHOM NignsratTb:
rEHETUYHO-IHXEHePHa AisibHICTb, WO 3AINCHIOETLCS Y 3aMKHEHIl CUCTeMI;
reHETUYHO-IHXEHepHa AisibHICTb, WO 3AINCHIOETLCS Y BIAKPUTINA CUCTEMI;

aepxaBHa peecTtpauis TMO; {A63al, yeTBepTuid cTarTi 5 i3 3MiHaMK, BHECEHUMU
3rigHo i3 3akoHom N 1602-VII (1602-18) Big 22.07.2014}

BBeAEHHA B 00Ir i noganbLunini o6ir MO Ta npoAyKuii, BUpo61eHoT 3 iX BUKOpUC-
TaHHAM; {A63aL, n'aTnin cTatTi 5 i3 3MiHaMK, BHECEHUMU 3rigHo i3 3akoHOM N 4441-VI
(4441-17) Big 23.02.2012}

ekcnopT, iMnopT Ta TpaH3ut N’MO.

Posgin Il
3ABE3MNEYEHHA BUKOHAHHA 3AKOHY

CrarTta 6. Cy6'ekTn, WO 3a6e3nevytoTb BUKOHAHHS LIbOro 3aKkoHy

BrkoHaHHS Upboro 3akoHy 3abe3nedytoTb LieHTpasibHi OpraHy BUKOHaBYOl BNnagun ta
HayKOBO-METOAO0/0TYHWI LEHTP 3 NUTaHb BMNpo6byBaHb TMO y Mexax CBOIX NOBHOBA-
XeHb i B NOpsaKy, nepeabdayeHoMy 3aKOHOAABCTBOM YKpaiHu. {Cmammsi 6 i3 3MiHamu,
BHECEHUMU 32i0HO i3 3akoHOM N 4441-VI (4441-17) Bid 23.02.2012}

CrarTta 7. [NoBHOBaXxXeHHs KabiHeTy MiHIiCTpiB YKpaiHu

KabiHeT MiHIiCTpiB YKpaiHu:

3a6e3nevye gepxaBHe perysoBaHHs | KOHTPOb Y chepi noBogkeHHA 3 TMO Ta
reHeTUYHO-IHXEeHEPHOT AiANbHOCTI;

3abe3neuvye 34iiCHEHHS 3aX0iB LLOAO AepXXaBHOI NiATPUMKN FEHETUUHO-IHXEHEpP-
HOT AisASIbHOCTI;

CNPSAMOBYE | KOOPANHYE POBOTY LIEeHTPasIbHUX OpraHiB BUKOHABYOT Bflagm Ta iHLWnX
opraHiB BUMKOHaBYOI Bnaau B rasiysi noBomkeHHs 3 TMO Ta reHeTU4HO-IHXeHEepPHOT
LisSiNbHOCTI;

OpraHi3oBye MixHapoAHe CcniBpOGITHULTBO 3 MeTOoK 3abe3neyeHHs 6e3nevyHoro
NoBOoMKeHHsA 3 TMO Ta po3BUTKY HayKOBUX 3HaHb Y Ll ranysi;

3aTBepAKYE NOpSAfoK AepxaBHoi peectpadii TMO (808-2009-n);
{A63ay wocTuii cTatTi 7 i3 3MiHaMu, BHeceHuMU 3rigHo i3 3akoHom N 1602-VII
(1602-18) Big 22.07.2014}
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3aTBepXye Nopsaok BBe3eHHs TMO mkepen XapyoBuX NPOAYKTIB;

{A63aL cbomuin cTarTi 7 i3 3MiHaMu, BHECEHMMU 3rigHo i3 3akoHom N 1602-VII
(1602-18) Big 22.07.2014}

3aTBepOKyE NOPSAAOK HafAHHA [03BOJY Ha TpaH3UTHe nepemileHHs TMO yepes
TepuTopito YKpaiHu;

{A63ay des'smuli YacmuHuU nepwoi cmammi 7 BUK/IHOYEHO Ha niocmasi 3akoHy N
222-VIIl (222-19) 8i0 02.03.2015}

3aTBEPKYE NOPSIA0K NPOBEAEHHS AepaBHOT anpobalii (BunpobosyBaHb) TMO y
BigKpuTili cuctemi (808-2009-n) Ta OTPUMAHHS [03BOJY Ha iX MPOBEAEHHS;

3aTBepmokye Kputepii 6e3nekm noBogkeHHs 3 TMO y 3aMKHEHIl cucTemi;

BM3Hayae 3a nogaHHaM HauioHanbHOI akazeMii HayK YKpaiHy HayKoBY YCTaHOBY,
YMNOBHOB&XEHY Ha BUKOHaHHSA (PYHKLi/i HAyKOBO-METOLO/OMNYHOIO LEHTPY 3 MUTaHb
BunpobysaHb MMO; {CtarTio 7 gonoBHeHO ab63auom 3rigHo i3 3akoHom N 4441-VI
(4441-17) Big 23.02.2012}

BM3Ha4ae PyHKL,ii HayKOBO-METOA0/10rYHOI0 LIeHTPY 3 NUTaHb BMNpobyBaHb MMO.
{CTtarTio 7 gonoBHeHO ab3aLoM 3rigHo i3 3akoHoM N 4441-V1 (4441-17) Bip 23.02.2012}

CtarTta 8. [10BHOBaXXEHHS LEeHTPaIbHOro opraHy BUKOHABYOI Bfiaau, Lo 3abesne-
yye hopMyBaHHS AepXXaBHOT NONITUKN Yy cdpepi OCBITU | HaYKN

{Ha3sa cmammi 8 i3 3MiHamu, BHECEHUMU 32i0HO i3 3akoHoM N 5456-VI (5456-17)
8i0 16.10.2012}

LleHTpanbHuii opraH BUMKOHaBYOI Bnagu, Wwo 3abesnevye (popMyBaHHA [epXas-
HOI noniTvkn y cpepi oceiTh i Haykn: {A6G3ay, nepLunii ctaTTi 8 i3 3MiHaMK1, BHECEHUMU
3rigHo i3 3akoHom N 5456-VI (5456-17) Big 16.10.2012}

3abe3neyye po3BUTOK HAYKOBOTO i HAYKOBO-TEXHIYHOIO MOTEHLiasly B rasysi reHe-
TUYHO-IHXEHEePHOT AiANbHOCTI;

{A63ay mpemil cmammi 8 BUK/ItOYHEHO Ha niocmasi 3akoHy N 5456-VI (5456-17)
8i0 16.10.2012}

po3pobnse Kputepii 6e3nekn NnoBomKeHHs 3 FTMO Ta reHeTUYHO-IHXEHEPHOI AisNb-
HOCTi Y 3aMKHEHUX CUCTEMAX;

po3pobrife Ta BOOCKOHA/IIOE CUCTEMY KOHTPOJIKO 3a AOTPMMaHHAM npasus 6es-
MeKn reHeTUYHO-IHXEHEPHOT AiANbLHOCTI.

{A63ay wocmul cmammi 8 BUK/Il04EHO Ha niocmasi 3akoHy N 5456-VI (5456-17)
8i0 16.10.2012}

{A63ay cbomuli cmammi 8 Buk/ito4eHo Ha niocmasi 3akoHy N 5456-VI (5456-17)
8i0 16.10.2012}

{Cmammio 8-1 suk/itoueHo Ha rniocmasi 3akoHy N 222-VIII (222-19) 8id 02.03.2015}

CrtatTa 8-2. [10BHOBaXXEHHS LEHTPa/IbHOr0 OpraHy BUMKOHaBYOI Bfiagu, Wo peani-
3y€e AiepxaBHy MoMiTUKY y cdepi iHTenekTyasibHOI BNacHOCTI

LleHTpasibHWi1 opraH BUKOHaBYOI BNaau, WO peasiidye AepXXaBHy NoNiTuKy y cdepi
iHTeNeKTyaslbHOT BMIaCHOCTI, 3a6e3neyvye 3axX1ucT MKHaAPOAHUX i HaUiOHa/IbHUX NaTeH-
TiB Ta iHWKXX BUAIB IHTEMEKTyasIbHOI BNACHOCTI B rasly3i NoBoakeHHs 3 TMO, reHeTny-
HOI IHXEeHepIi Ta reHeTUYHO-IHXEHEPHOT 4iANIbHOCTI.
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{3akoH dornosHeHo cmammetro 8-2 32i0HO i3 3akoHOM N 5456-VI (5456-17) 8i0
16.10.2012}

CtartTa 9. [TOBHOBaXEHHS LIeHTPa/IbHOTO OpraHy BUKOHABYOI BNaay, L0 peaniaye
[lep>XXaBHy MONITMKY Y cpepi OXOPOHU HABKO/IMLLIHBOTO NMPUPOAHOIO cepeaoBmLLa

{Haszsa cmammi 9 i3 3MiHaMUu, BHECEHUMU 32i0HO i3 3akoHoM N 5456-VI (5456-17)
8i0 16.10.2012}

LleHTpanbHWiA opraH BUKOHaBYOI BNaau, WO peanisye gepxaBHy NOMAiTUKy y cdepi
OXOPOHU HABKO/IMLLHLOIO NpPUpoAHoro cepeposua; {A63au, nepLunii ctartTi 9 B pefak-
uii 3akoHy N 5456-VI (5456-17) Big 16.10.2012}

3a6e3rnevye ouiHKy BNMBY Ha A0BKiNAA MO, npusHavyeHnx A1 BUKOPUCTaHHS Y
BigKpUTIA cuctemi; {A63aL, Apyrvii YaCcTUHU nepwoi cTatTi 9 i3 3MiHamMK, BHECEHUMU
3rigHo i3 3akoHom N 2059-VIII (2059-19) Big 23.05.2017}

{A63ay mpemili cmammi 9 Buk/it04eHO Ha niocmasi 3akoHy N 5456-VI (5456-17)
8i0 16.10.2012}

3AiiICHIOE AepXXaBHY peecTpaLito 3ac06iB 3axXNCTy POC/IMH, OTPMMaHMX 3 BUKOpUC-
TaHHaMm TMO;

{A63ay n'smuli cmammi 9 BUK/IIOYEHO Ha ridcmasi 3akoHy N 5456-VI (5456-17)
Bi0 16.10.2012}

HaJa€e A03BO/M Ha BUBIbHEHHS TMO y BiAKpUTIA cuCTEMI.

CrarTta 9-1. [loBHOBaXXeHHS LIeHTPasIbHOro opraHy BUKOHABYOI B1aaun, WO 3a6e3-
neyye oOpmMyBaHHSA AepXXaBHOI NONITUKMA Y Chepi OXOPOHU HABKOULLIHLOTO MPUPOA-
HOro cepeposuLLa

LleHTpasibHWi1 opraH BUKOHABYOT BNnaau, Wwo 3abesnedye hopMyBaHHSA AePXKaBHOI
NOMITUKN Y chpepi OXOPOHU HABKOIULLIHBLOTO NMPUPOAHOIO CeEPeoBULLLA, HA OCHOBI Hay-
KOBUX NPUHLNNIB Ta MiXXHAPOAHOro AOCBiAY PO3p006/sie KpUTepii OLIHKA PU3KKY NOTEH-
yiriHoro Bnaney MMO Ha HaBKO/IMLIHE NPUPOAHE cepefoBuLe.

{3akoH dornosHeHO cmammeto 9-1 32i0H0 i3 3akoHom N 5456-VI (5456-17) 8io
16.10.2012}

CrarTta 9-2. [10oBHOBaXXeHHS LIEHTPa/IbHOro OpraHy BUKOHABYOI BAaau, WO 3a6e3-
nevye peasnisaLito AepXXaBHOI MNOMITUKN i3 34INCHEHHS AepPXaBHOro Harnsay

(KOHTpPO/IO) Y cdrepi OXOPOHN HABKO/MLLIHLOTO MPUPOLHOro cepenoBuLLa, pauio-
Ha/TbHOTO BMKOPUCTaHHS, BiATBOPEHHS i OXOPOHM NPUPOAHUX PeCypCiB

LleHTpanbHuWii opraH BMKOHABYOI BNaaM, Wo 3abe3nedye peasizauito gepXaBHOI
NONITUKM i3 34IACHEHHA AepXaBHOro HarnsAy (KOHTPOs) y chepi OXOPOHN HABKO/ULL-
HbOr0 NMPUPOAHOIO CepenfoBuLLa, pauioHa/IbHOr0 BUKOPUCTaHHSA, BIATBOPEHHS i OXO-
POHU MPUPOAHUX PECYPCIB, 3AINCHIOE AEpPXaBHUA Harnad i KOHTPOb 3a AOTPUMAaH-
HSAAM 3axogiB 6i0/10rYHOT | reHeTUYHOT 6e3nekn Wwoao 6ioNoriyHmMx 06'eKTiB NPUPOLHOIO
cepefioBvLLa Nif Yac CTBOPEHHS, AOCNIMKEHHSA Ta NPaKTUYHOro BUKOpUCTaHHA TMO y
BIAKPUTIN cucTemi.

{3akoH dornosHeHO cmammero 9-2 32i0HO i3 3akoHOM N 5456-VI (5456-17) 8i0
16.10.2012}
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Ctarta 10. [NOBHOBaXEHHS LeHTpPas/IbHOro opraHy BMKOHaBYOi Blagu, Wo 3abes-
neyye oopMyBaHHA AepXaBHOT NOMAITUKN Y cdhepi OXOpoHM 300poB'sa {Hazsa cmammi
10 i3 3miHamu, BHeCeHUMU 32i0H0 i3 3akoHoM N 5456-VI (5456-17) 8id 16.10.2012}

LleHTpasibHuWi1 opraH BUKOHABYOT Bfagu, Wo 3abe3nedyye hopMyBaHHA AePXaBHOT
noniTnkn y cdpepi oxopoHu 3ao0pos'sa: {A63au nepwwnii ctatTi 10 i3 3MiHaMu, BHECEHMMU
3rigHo i3 3akoHom N 5456-VI (5456-17) Big 16.10.2012}

Ha OCHOBI HayKOBMX MPUHLUMMIB Ta MiXHApPOAHOro A0CBiAYy PO3po6nsie kKputepil
OLLiHKM PM3MKY MNOTEHLIAHOro BNANBY Ha 340pOB's AoanHn TMO Ta npoaykuii, oTpuma-
HOT 3 BUKOpUCTaHHAM TMO, y TOMY YMCAi XapyOBUX MPOAYKTIB;

{A63ay mpemiti cmammi 10 suk/iro4eHo Ha niocmasi 3akoHy N 5456-VI (5456-17)
8i0 16.10.2012}

{A63ay yemsepmutli cmammi 10 BUK/IO4YEHO Ha niocmasi 3akoHy N 5456-VI (5456-
17) Bid 16.10.2012}

{A63ay n'smuli cmammi 10 BUK/IOYEHO Ha niocmasi 3akoHy N 5456-VI (5456-17)
Bi0 16.10.2012}

{A63ay wocmuti cmammi 10 Buk/ir04eHo Ha rniocmasi 3akoHy N 5456-VI (5456-17)
8i0 16.10.2012}

3aTBEPMKYE Nepesiik XapyoBMX MPOAYKTIB, WOA0 AKUX 34IACHIOETLCA KOHTPO/Ib
BmicTy TMO Ta nepenik BignoBigHUX MeTOANK AeTekuil Ta ineHTudikauii r’MO.

{A63ay socbmuti cmammi 10 Buk/to4eHo Ha rniocmasi 3akoHy N 5456-VI (5456-17)
8i0 16.10.2012}

{Cmammio 10-1 sukwyeHO Ha niocmasi 3akoHy N 1602-VII (1602-18) 8id
22.07.2014}

Crarta 10-2. [MOBHOBaXKEHHA UEHTPas/IbHOrO0 OpraHy BWKOHAaBYOI Bnagu, Lo
peanisye OepxaBHy MOMITUKY Yy chepi caHiTapHoro Ta enigemiyHoro 6raronosyyys
HacesneHHA

LleHTpasibHWi1 opraH BUKOHaBYOI BNaau, WO peasiizye AepXXaBHy NoNiTuKy y cdepi
caHITapHOro Ta enigemivyHoro 6/1aronoslyvys HaceNeHHs:

30JACHIOE AepXXaBHUI Harnsg, i KOHTPO/b 3a AOTPMMAHHAM 3axofiB 6i0NOoriYHOi |
reHeTUYHOI 6e3nekn CTOCOBHO JIIAMHU Nif, Yac CTBOPEHHSA, AOCNIIKEHHA Ta NpakTuy-
HOro BMkopuctaHHs MO y BigKpuTiil cucTemi;

3iMICHIOE AepXXaBHY caHiTapHO-enigemionoriyHy ekcneptnsy MO, ki BUKOPUCTO-
BYHOTbCS Y BIAKPUTUX CUCTEMAX, AJ151 OBI'PYHTYBAHHS BUCHOBKY LLOAO X 6i0MIOrYHOI i
reHeTMYHoi 6e3nekn CTOCOBHO /I0AMHM 3 METOHO X AepXXaBHOI peecTpauil.

{A63ay yemsepmutli cmammi 10-2 BUK/IO4EHO Ha niocmasi 3akoHy N 1602-VII
(1602-18) Bi0 22.07.2014}

{3akoH donosHeHO cmammeto 10-2 32i0HO i3 3akoHoMm N 5456-VI (5456-17) 8io
16.10.2012}

CrarTa 11. MOBHOBaXXEHHS LEeHTPasIbHOr0 OpraHy BMKOHAaBYOI Blaau, LWo 3abes-
neyye oOpMyBaHHS AepXXaBHOI NONITUKM Y chepi BeETepUHapHOI MeaguLmHKn, 6e3ney-
HOCTI Xap4oBuX MPOAYKTIB

LleHTpasibHWi1 opraH BUKOHABYOT Bfagu, Wo 3abesnedyye hopMyBaHHA AePXaBHOT
NosiTUKN y cpepi BETEpPUHAPHOT MeanUNHN, 6e3MeYHOCTI XapyoBUX MPOAYKTIB:
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3[jICHIOE HOpMATMBHO-NPaBoBe 3abe3neveHHs y cdpepi Harnsaay (KOHTpOosio) 3a:

{A63ay mpemiti cmammi 11 suksito4eHo Ha niocmasi 3akoHy N 1602-VII (1602-18)
8i0 22.07.2014}

OOTPUMaHHAM 3axoAiB 6i0/10r4YHOT | reHETMYHOT 6e3neKku LWoAo CilbCbkorocnogap-
CbKMX POC/IVH Nif, Yac CTBOPEHHSA, AOC/IMKEHHA Ta NPaKTUYHOIo BUKOPUCTaHHA TMO y
BIOKPUTMX cUCTEMaX Ha NigNpPUeEMCTBax, B yCTaHOBaxX Ta opraHisayisix arponpomMmncio-
BOr0 KOMIMJIEKCY HE3a/IeXHO Bif, TX NiANOPALKYBaHHSA | OOPMK BACHOCTI;

{A63ay n'asmul cmammi 11 suksito4eHo Ha niocmasi 3akoHy N 1602-VII (1602-18)
8i0 22.07.2014}

3abesneuye fAepxaBHy anpobauito (BUNpobyBaHHSA) Ta OepXaBHY peecTpawito
CTBOpPEHMX Ha ocHoBi MO cOpTiB CiflbCbKOrOCNOAapCbKMX POC/VH, MOPi4 TBapWH,
MIKpPOGIoNOoriYHMX Ci/lbCbKOrocnogapchbknx npenaparis.

{Cmamms 11 i3 3MiHamu, BHeCEHUMU 32i0HO i3 3akoHoM N 1804-VI (1804-17) 8id
19.01.2010; 8 pedakuyii 3akoHy N 5456-VI (5456-17) si0 16.10.2012}

CrtarTta 11-1. [NOBHOBaXEHHS LEeHTPasIbHOro opraHy BUKOHaBYOI Bagum, Lo peasi-
3y€ AiepXXaBHy NOMITUKY y chepi 6e3NeUYHOCTI XapyoBUX NPOAYKTIB

LleHTpanbHWii opraH BUKOHABYOI BNaau, WO peastisye AepXaBHy Monituky y cgepi
6e3neYyHOCTi XapyoBUX NPOAYKTIB:

34iMiCHIOE fepxaBHy peecTpauito TMO mkepen xap4yoBux NPOAYKTiB, KOPMIB, KOp-
MOBMX [06aBOK Ta BeTepuHapHUX npenaparis; {A63aL, apyruii ctarTi 11-1 i3 3mMiHamu,
BHeECeHMMM 3rigHo i3 3akoHom N 1602-VII (1602-18) Big 22.07.2014}

3aTBepAKYE nepenik BignoBigHUX METOANK AeTekuii Ta ineHTudikauii r’MO;

{A63ay yemsepmul cmammi 11-1 suk/o4eHo Ha niocmasi 3akoHy N 1602-VIi
(1602-18) Bi0 22.07.2014}

NMPOBOAUTL MOHITOPUHT KOPMiB, KOPMOBKX 406aBOK Ta BETEPUHAPHNX Npenaparis,
OTpUMaHNX 3 BUKOPUCTaHHAM MO, 3a KpuTepieM HasiBHOCTI B HUX 3apeecTpoBaHuX
MO pxepen;

YNOBHOBAaXY€E akpeauToBaHi naboparopii Ha NpoBeAeHHSI MOHITOPUHIY KOPMIB,
KOPMOBMX [,06aBOK Ta BETEPUHAPHUX Npenaparis, OTPUMaHUX i3 BUKopucTaHHAM MO,
3a KpUTepieEM HasiBHOCTI B HUX 3apeecTpoBaHnx MO mxepen.

{Po3din Il donosHeHo cmammero 11-1 32i0H0 i3 3akoHom N 1804-VI (1804-17) 8i0
19.01.2010; 8 pedakyii 3akoHy N 5456-VI (5456-17) 8i0 16.10.2012}

CrarTa 11-2. [TOBHOBaXXEHHSA LeHTPasIbHOr0 OpraHy BMKOHAaBYOI B/1aau, L0 pearni-
3y€e fAepxaBHy NoniTuKy y cchepi Harnsay (KOHTPOK) B arponpoOMUC/IOBOMY KOMIMJIEKCI

LleHTpanbHU1 opraH BUKOHaBYOI BaAu, WO peanisye AepxaBHy NoNiTuKy y cgepi
Harnsay (KOHTPOSK) B arponpoMUC/IOBOMY KOMI/IEKCI, OPraHi3oBye Ta 3AiiCHIOE Aep-
XaBHuWIA Harnag (KOHTPOsb) 3a A0AEPXaHHSAM 3axofiB 6ionorivyHoi i reHeTU4HoI 6e3-
neku Woao Ci/lbCbKOrocnofapchbknx PoCc/IvH Nif Yac CTBOPEHHS, AOCNIMKEHHS Ta npak-
TUYHOro BuKopucTaHHa TMO y BiAKpUTUX cucTeMax Ha nignpuemMcTBax, B yCTaHOBax
Ta opraHisauisix arponpoMm1c/IoBOro KOMMEKCY He3as1eXHOo Bif X NignopsaKyBaHHS i
doopMK BfIAaCHOCTiI.
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{Po3din Il donosHeHO cmammero 11-2 32i0H0 i3 3akoHoMm N 5456-VI (5456-17) 8i0
16.10.2012}

Po3zgin Il

PETYNHOBAHHA MOBOAXXEHHA 3 TMO TAUFEHETI/IMHO-IH)KEHEPHO'I'
AOIANBHOCTI Y SAMKHEHIV CUCTEMI

Crarta 12. PerynioBaHHsA reHETUYHO-IHXEeHEepPHOI AiS/IbHOCTI B yCTaHOBaX, OpraHi-
3auifx Ta Ha nignpruemcTeax

{HacmuHy nepwy cmammi 12 BuUk/104eHO Ha riocmasi 3akoHy N 222-VIII (222-19)
8i0 02.03.2015}

{HacmuHy Opy2y cmammi 12 suk/1to4eHo Ha niocmasi 3akoHy N 222-VIII (222-19)
8i0 02.03.2015}

{HacmuHy mpemio cmammi 12 guksito4eHO Ha niocmasi 3akoHy N 222-VIII (222-
19) 8id 02.03.2015}

MignpuemcTtBa, yCTaHOBU Ta OpraHisdaujii, SKi 34iNCHIOTb TEHETUYHO-IHKEHEPHY
OiANbHICTL (fauti — ycTaHoBW), CTBOPHOKTL Mpu ycTaHoBi Komicito 3 GionoriyHoi Ta
reHeTUYHOI 6e3rnekn MNpPoBefEeHHS TEHETUUYHO-IHXEHepPHUX pobIiT (gani — Kowmicis).
3aBaaHHsAM Komicii € npoBeAeHHs1 nonepeaHbOoi OLHKM PU3NKY NpW NaHyBaHHI Ta nifd-
rOTOBLi FEHETUYHO-IHXXEHEPHMX POOIT.

TunoBe NonoxeHHs Npo Komicito 3 6io/10rivyHOoI Ta reHeTUYHOT 6e3neKkn NPpoBeAEHHS
reHETUYHO-IHXXeHEePHUX PoOBIT 3aTBEePMXYETbCA LEHTPa/IlbHUM OpraHoOM BUKOHABYO(
B/1aau, Wo 3abe3neyye QOpMyBaHHA Aep>KaBHOI NOMITUKM Y Cpepi OCBITY | HaYKN.

{HacmuHa n'sma cmammi 12 i3 3MiHamu, BHECEHUMU 32i0H0 i3 3akoHoM N 5456-VI
(5456-17) Bi0 16.10.2012}

Y Bunagkax, KoM reHeTUYHO-IHKeHepHa AiSNbHICTb 34INCHI0ETBCA (DI3UYHUMMN
ocobamu abo 4ymcenbHUIA CKNag ycTaHOBM He A03BO/MsiE cdhopmyBatn Komicito npu
YCTaHOBI, TO Taki 0cobu abo ycTaHOBM MPUKPINAOKTLCSA A0 OAHIET 3 ICHYHUYMX KOMI-
CiiA 32 NO3roPKEHHAM 3 LEeHTPasIbHUM OpraHoM BMKOHABYOI Bf1aau, WO peasisye aep-
XaBHY NONITUKY Yy cdoepi OCBITU | HAYKWN.

{HacmuHna wocma cmammi 12 i3 3MiHamu, BHeCeHUMU 32i0HO i3 3akoHoM N 5456-
VI (5456-17) 8id 16.10.2012}

Po3ain IV

PEFYNHOBAHHA TEHETUYHO-IHXXEHEPHOI AIANBHOCTI
Y BIAKPUTIN CUCTEMI TA AEP>XABHA PEECTPALLIA TMO

CrarTta 13. Bumoru go NMO Ta nopsiioK iX BUBI/IbHEHHSA Y HABKOJTULLHE NPUpoaHe
cepefoBuue 3 METOK anpobadi (BunpoboByBaHb)
FeHeTUYHO MoAMAIKOBaHI OpraHiamu, L0 BUMKOPUCTOBYHTLCS Y BIAKPUTI cUCTEMI,

NMOBMHHI BigNoBigaTn BUMOramMm 6i0/10rYHOI Ta reHeTUYHOI 6e3nekn 3a yMoBU A0TpU-
MaHHS nepeg6avYeHoi TEXHOMNOTIT BUKOPUCTaHHS.
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O60B'A3KOBOK0 YMOBOK BMKOpUCTaHHA TMO y BIAKpUTIA CUCTEMI € HasIBHICTb
METOAIB | METOAMK iX iAeHTUikaLil, po3pobneHnxX 3a MKHApPOAHUMY cTaHAapTamu 1a
3aTBEPA)KEHVX B YCTAHOB/IEHOMY MOPSAAKY B YKpaiHi.

3ab0pOoHAETLCA BUBINIbHEHHA B HaBKOJIMLUHE MNpupogHe cepegosuwe TMO 6e3
OLLIHKM BN/IMBY Ha A0BKINNA Ta A0 1X AepXaBHOI peecTpallii.

{HacmuHa mpemsi cmammi 13 i3 3MiHamu, BHECEHUMU 32i0HO i3 3aKOHOM
N 2059-VIII (2059-19) 8id 23.05.2017}

[0 [oepxaBHOI peecTpauii BUBIJIbHEHHA B HaBKOJIMLLUHE NPUPOAHE cepenoBulLe
MO moxXnmnBe TiNbKU 3 METOK AepxaBHOI anpobauii (Bunpo6osyBaHb). NpoBefeHHsA
AepxaBHoi anpobauii (Bunpo6osyBaHb) MO y BIigKpUTIA CUCTEMI 3A4JIACHIOETLCS
BUK/IIOYHO Ha NiAcTasi [A03BOSY, AKUIA BUAAETLCA LEeHTPasIbHUM OPraHoM BUKOHaBYOT
BM1aaM, WO peaslisye AepxaBHY NOMITUKY Y cdiepi OXOPOHW HaBKOULWIHBLOMO NMPUPOA-
HOro cepepoBuLla. [Jo3BiN BUOAETLCA 04HOPA30B0O Ha NPOBEAEHHA AepXXaBHOT anpo-
6auii (BuNpo6oByBaHb) KOHKPETHO BU3Ha4YeHoro MMMO.

{HacmuHa 4yemsepma cmammi 13 i3 3MiHaMu, BHECEHUMU 32I0HO i3 3aKOHOM
N 5456-VI (5456-17) 8i0 16.10.2012}

Mopsaok (308-2009-n) oTpMMaHHS Takoro [03BOJy Ta MOoro chopma 3aTBepaXy-
toTbcA KabiHeToM MiHIiCTpIB YKpaiHu 3a NogaHHAM LeHTPasibHOro opraHy BUKOHAaBYOI
Bnagu, Wo 3abesnedye hopMyBaHHS OepXaBHOT MOMITUKK Y cdiepi OXOPOHU HaBKO-
JIMLLHBOTO MPUPOAHOro cepefoBuLLa. Y A03B0OJI 3a3Ha4YalOTbCA KOHKPETHI YMOBU Ta
TEpPMiHN NPOBeAEHHS AepXaBHOI anpobalii (BunpobosyBaHb) FTMO.

{HacmuHa n'sma cmammi 13 i3 3MiHaMUu, BHECEHUMU 32i0HO i3 3akoHOM N 5456-VI
(5456-17) Bid 16.10.2012}

[o3Bin Ha npoBefeHHA AepxaBHuX anpobauiin (BunpobosyBaHb) MO vy Bia-
KpUTili cuctemi Moxe OyTW CKacoBaHUM Yy BuMaZkax OTPMMaHHS HayKOBO OOGI'PYHTO-
BaHOT iH(popMaL,ii, Aska MoXe NPU3BecTV A0 NepeouiHkM pu3uky wopao snamsy MO
Ha 340pO0B'A MOAVHN Ta HABKOMMLLHE NPUPOAHE CepefioBuLLe B CTOPOHY 1Oro niasu-
LLIEHHA, a TaKoX NopyLUEeHHS YMOB [03BOY.

Crarta 14. [lepxaBHa peecTpauis MO Ta BCTaHOB/AEHHSI 0OMEXEHHS WOoA0 X
3acTocyBaHHS

LepxaBHy peecTtpauito FTMO Ta npoaykuii, BUpO6/IeHOI 3 X 3aCTOCYBaHHAM, 3/iii-
CHIOIOTb LieHTpasibHi OpraHy BMKOHAaBYOT BAaaM BignNoBiAHO A0 NOBHOBaXeEHb, BUKNA-
AeHux y cTarTax 8 — 11-2 yboro 3akoHy.

{HacmuHa nepwa cmammi 14 i3 3MiHamu, BHECEHUMU 32i0HO i3 3akoHamu
N 1804-VI (1804-17) 8id 19.01.2010, N 5456-VI (5456-17) 8i0 16.10.2012}

LleHTpanbHi opraHn BUKOHaBYOI Briaamn BedyTb [epxasHi peectpy TMO po3miLly-
0Tb X Ha BNacHUX oqoiliiHMx Beb-caiTax Ta perynsipHo nyo6nikytoTb y 3acobax maco-
BOI iHpopmalLlii.

{HacmuHa opyza cmammi 14 i3 3MiHaMmu, BHECEHUMU 32i0HO i3 3aKOHOM
N 1602-VII (1602-18) gid 22.07.2014}

Mpoaykuisi, sika peecTpyeTbes y [lepxaBHux peectpax 'MO:

COPTU CiNlbCbKOroCnoAapCbKMX POC/NH Ta Mopoan TBapuH, CTBOPEHI Ha OCHOBI
MO;
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{A63ay mpemili yacmuHu mpemboi cmammi 14 BUK/IOYEHO Ha rniocmasi 3aKoHy
N 1602-VIl (1602-18) sio 22.07.2014}

MO pxepena xapyoBux NpoaykTiB; {A63aL, YeTBEPTUI YACTMHWN TPETLOI cTaTTi 14
i3 3MiHamMu1, BHeCEHMUMN 3rigHo i3 3akoHoM N 1602-VII (1602-18) Big 22.07.2014}

MO pxepena kopmis. {Ab3al, N'ATUIA YaCTUHW TPETLOI cTaTTi 14 i3 3mMiHaMu, BHe-
ceHnmMn 3rigHo i3 3akoHoM N 1602-VII (1602-18) Big 22.07.2014}

[epxaBHa peecTpalis 34iMCHIOETLCS CTPOKOM Ha M'ATb POKIB Ha 6Ge3onnaTHil
OCHOBI. NMepepeecTpauis 34iACHIETLCA Y TOMY X NOPSAAKY, L0 | peecTpaLis.

TepMiH po3rnagy peecTpauinHnx AOKYMeEHTIB He Moxe nepesuilysatn 120 gHis 3
[OHA TX nogadi, BK/oYar4uy CTPOKN NPOBeLEHHSA BiNOBIAHNX eKCnepTus.

Po3mip Tapudis Ha NpoBeAEeHHSA eKCrnepTns, AKi € NiACTaBOK A5 AePXKaBHOI pee-
cTpavujii 'MO (1223-2009-n), 3aTBEpAXXYOTLCA KabiHeToM MiHICTpiB YkpaiHu 3a nogaH-
HAAM BiAMNOBIAHOIO LLeHTPaIbHOro OpraHy BYKOHaBYOI BNaau.

{HacmuHa wocma cmammi 14 i3 3MiHaMu, BHECEHUMU 32i0HO i3 3aKOHOM
N 1602-VII (1602-18) sio 22.07.2014}

Y pepxasHiin peectpaduii TMO moxe 6yTu BigMOB/IEHO B pasi OTPMMAaHHS HayKoBO
06I'pyHTOBAHOI iHthopMaLlii Wwoao X HeGe3nekn Ansa 300P0B's AANHN ab0 HABKOMLL-
HbOro NPUPOLHOIO cepenoBULLLa NP BUKOPUCTaHHI 3a Li/IbOBUM MPU3HAYEHHSM.

{HacmuHa cboma cmammi 14 (3 3MmiHamu, BHeECEeHUMU 32i0HO i3 3aKOHOM
N 1602-VII (1602-18) gid 22.07.2014}

[0 reHeTnyHo MoaudhiKoBaHUX COPTIB POC/IMH MOXYTb ByTn 3acTocoBaHi obme-
YKEHHS WOA0 X BMPOLLYBaHHA Ha 3eM/sIX, NEPEesiiK SKUX BU3HAYAETbCA LEHTPa/IbHUM
OpraHOM BWKOHaBYOI Bnagu, WO 3abe3nevye (QOPMyBaHHS AEpPXaBHOI MONITUKM Y
cdhepi OXOPOHM HABKOJ/TMLLHLOTO NPUPOAHOIO CEPEAOBUILLA.

{HacmuHa BocbMma cmammi 14 i3 3MiHamu, BHECEHUMU 32i0HO i3 3aKOHOM
N 5456-VI (5456-17) Bid 16.10.2012}

Pos3gin VvV
BVKOPNCTAHHA, TPAHCMNOPTYBAHHA, 3BEPITAHHA TA YTUNI3ALIA TMO

CrarTta 15. BukopuctaHHsa 'MO Ta BUMOru LLOAO TX BiacTexXyBaHocTi {Ha3Ba cTarTi
15 i3 3MiHamMu, BHeCceHUMM 3rigHo i3 3akoHoM N 4441-VI (4441-17) Big 23.02.2012}

3a60pOHSETLCA NPOMMCNOBE BUPOOHMLTBO Ta BBEAEHHS B 06ir MO, a Takox
npoaykuii, BUpobneHoi i3 3actocyBaHHAM TMO, [0 iX AepXaBHOi peecTpaldii.

Cy6'ekTn rocrnofaptoBaHHsA, AKi Breplle BBOAATL B 06Ir NpoaykLuito, WO MIiCTUTb
MO a6o oTpumaHa 3 iX BUKOPUCTAHHAM, CKNafalTb Y AOBIIbHIA hopMi NMCbMOBY
Aeknapauito, B skiin B 060B'A3K0OBOMY MOPSAKY 3a3HavalTbCsa BiOMOCTI NPo cyb'ekTa
rocnogapitoBaHHsi, 3asHayaeTbCs iHopMalid, WO Taka npoaykuia mictute MO
ab0 oTpMMaHa 3 iX BUKOPUCTaHHSAM, a TaKoX HaBOAMTbLCS HOMEpP Takoi npoaykuii y
JepxaBHomy peectpi TMO.

{Cmammio 15 00MNoBHEHO 4YacmuHOK Opy20t0 32i0HO i3 3akoHOM N 4441-VI
(4441-17) Bi0 23.02.2012}
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OCHOBH BIOBE3IIEKH

Cy6'ekTn rocrnogaproBaHHs Nif, yac NpoBefeHHs BCiX onepawiin 3 nepegadi npo-
AyKUii, Wwo Mictute NMO abo oTprmaHa 3 X BUKOPUCTaHHAM, 3a6e3MneuyoTb HafaHHs
cy6'ekTam rocnofaproBaHHs, SiKUM BOHM nepefaroTb Taky NpoaykLuito, konii geknapauir,
3a3HaYeHOi B YaCTUHI Apyrili Liel cTaTTi.

{Cmammio 15 00rnoBHEHO YacmMuHOK MPemboto 32i0HO i3 3akoHOM N 4441-VI
(4441-17) Bi0 23.02.2012}

Cy6'ekTn rocnogaptoBaHHs 3000B'A3aHi 36epiraTi NPOTArOM N'ATW POKIB 3 OHSA
nepegadi npoaykuii, Wwo Mictute MO abo oTpumMaHa 3 iX BUKOPUCTaHHAM, Aekniapa-
Ljito, 3a3HayeHy B YaCTUHI Apyrili Liel cTaTTi, abo i Konito, a TakoX AOKYMEHTaL,ito, ska
[a€ 3MOry igeHTUikyBaTu:

cy6'ekTa rocnogaptoBaHHs, ki nepeaas iM BiAnoBiAHY NPOAYKLiO;

cy6'ekTa rocnogaproBaHHs, AKOMY BOHM Nepeaasnv BiAnOBiAHY NPOAYKLitO.

{Cmammio 15 00nosHeHO YacmuUHOK YemBepmor 32i0HO i3 3akoHom N 4441-VI
(4441-17) Bi0 23.02.2012}

CrarTta 15-1. [lep>xaBHUi KOHTPO/b 3a 06irom MMO Ta npoAykuil, Wo oTpnumaHa 3
BUKopuctaHHam MMO

3 MEeTOo 3/INCHEHHA AepXaBHOro KOHTPOMA 3a obirom MO Ta npoaykuii, uo
oTpuMaHa 3 BMKopUCTaHHAM MO, ueHTpasibHi opraHy BMKOHAaBYOI BaaW, Bignosi-
[AaJs1bHi 38 BUKOHaHHS LibOro 3akoHy, CTBOPHOKOTH 3a BIAMOBIAHMMY HANpsAMaMu Mepexy
BMNPOOYBasIbHNX Naboparopiit 3 BU3HaveHHs BMicTy TMO y npoayKuii.

MoNOXEHHS NP0 Mepexy BUNpobyBasibHUX nabopaTopii 3 BU3HAYEHHS BMICTY
MO y npopgykuii (700-2013-n) 3aTBepAKyeTbCS KabiHeTom MiHICTpiB YkpaiHu.

HaykoBo-meTogMuHa KoopAavHauisi AisAbHOCTI BUMPOOYyBasibHUX fabopartopiii 3
BM3HA4YeHHsA BMicTy TMO y npoayKuii 34iiCHIOETLCST HAYKOBO-METOAOMONUHUM LEH-
TPOM 3 NUTaHb BUNpPobyBaHb TMO.

HayKkoBO-MeToA0/0rYHNIA LEHTP 3 NTaHb BMNpooyBaHb TMO € aepXaBHO Hay-
KOBOI YCTaHOBOIO, fKa:

3a6e3nevye ofepxaHHs Ta NigrotoBky pedepeHTHMX 3paskis MO i 3paskiB KOHTp-
O/IbHUX Li/IbOBUX TAKCOHIB 3 METOH CTBOPEHHS TX KOMEKLiT, a TakoxX ixX 36epiraHHsA,
YTPUMaHHSA Ta HafaHHs BUMNpoOyBasibHUM slabopaTopiaM A5 BUKOPUCTaHHS B TXHIM
LisANTbHOCTI;

3abesneyye NPOBEAEHHS MiK/1abopaToOpHOro MOPIBHAHHA pes3ynbraTiB  [ocC/li-
[KEHHSA NPOAYKLii ANA BU3HAUEHHS B Hili BMICTY TMO;

3[iiICHIOE TeCTyBaHHSA Ta arecTalilo B YCTaHOB/IEHOMY MOPAAKY METOAUK I0eHTU-
oikauii 'MO, gae ouiHKy e(PeKkTMBHOCTI Takux METOAMK, BKAYaruu Biabip 3paskiB
(Npo6) Ta iaeHTudgikawito TpaHcopmaLlinHnX NOAIN;

npoBOaUTbL apb6iTpaxHi BUNPo6yBaHHA MO Ha BMMOry 0cC0o6M, siKa OCKapXye
pesynsTaty nonepenHix sunpobysaHs MO.

MONOXEHHS NPO HayKoBO-METOAOMONYHUIA LEeHTp 3 nuTaHb BMnNpobyeBaHb MO
(701-2013-n) 3atBepaxXyeTbcA KabiHeToM MiHICTpIB YKpaiHu.

{3akoH donosHeHo cmammeto 15-1 32i0H0 i3 3akoHOM N 4441-VI (4441-17) 8io
23.02.2012}
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CrarTta 16. BBe3eHHs Ta TpaH3ut 'MO

3ab0pOHAETLCA BBE3EHHA HAa MUTHY Teputopito YkpaiHn TMO, a Takox npoayk-
Lii, BUpo6seHoT i3 3acTocyBaHHAM MO, [0 X AepXaBHOI peecTpauii, 3a BUHATKOM
Takmx, WO NpU3HaYeHi A/ HayKoBO-AOCMiAHUX Uinei abo aepxaBHUX anpobadii
(BMNpo60oBYBaHb).

{HacmuHy opyay cmammi 16 Buk/t04EHO Ha rniocmasi 3akoHy N 1193-Vil
(1193-18) 8id 09.04.2014}

[l03BiNn Ha BBE3eHHS MNPOAyKLii, OTpMMaHOl 3 BUKOpUCTaHHAM MO, npusHave-
HOI [AN15 HayKOBO-AOCNIAHUX Uineil, HafaeTbCA LEeHTpas/IbHUMU OpraHamMy BUKOHAaB-
4ol Bnagu BiAnoBIAHO [0 X NMOBHOBaXEeHb, nepefbdavyeHux crarramm 8 — 11-2 uboro
3akoHy, B nopsaky (734-2008-n), BctaHoB/1eHOMY KabiHeTom MIHICTpIB YKpaiHu.

{HacmuHa mpems cmammi 16 (3 3MiHaMu, BHECEHUMU 32i0HO i3 3akoHamu
N 1804-VI (1804-17) 8i0 19.01.2010, N 5456-VI (5456-17) 8i0 16.10.2012}

BBe3eHHs1 XapyoBUX NPOAYKTIB, KOCMETUYHUX 3aC00IB, MiKAPCbKNX 3aC06iB, KOPMOBUX
[06aBOK Ta BETEPUHAPHKX NpenapariB, ski MicTATb TMO abo oTpuMaHi 3 X BUKOPUCTaH-
HAM, A5 6e3nocepeHbOro BXMBaHHA 3a NPU3HAYEHHSAM MOX/IMBE TiflbKM 32 YMOBU Aep-
XaBHOI peecTpavii BignosigHux MMO mxepen Ta nepenivyeHoi y Wik YaCTUHI NPoAyKLi.

Mopsgok (734-2008-n) Takoro BBe3eHHs BCTaHOBMOETLCA KabiHeToM MiHicTpiB
YKpaiHu.

[l03BiN Ha TpaH3UTHE NepeMilLleHHA He3apeecTpoBaHnX B YKpaiHi FTMO HagaeTbeA
LEeHTpasIbHM OpraHoM BUKOHaBYOT BNaay 3 NUTaHb eKOOrii Ta NPUPOAHUX PecypciB y
nopsiaky (423-2009-n), BctaHOB/AeHOMY KabiHeTom MiHICTpiB YKpaiHu.

CrarTta 17. TpaHcnopTyBaHHS, 36epiraHHs Ta yTunisauia rMO

TpaHcnopTyBaHHs Ta 36epiraHHa MO noBMHHO nepeabadatn 34iINCHEHHA KOMM-
NeKcy 3axofiB, WO nonepemkytoTb HEKOHTPO/SIbOBaHe BUBISIbHEHHSA TMO y HaBKO-
NIVLLHE NPUPOAHEe cepefoBuLle.

O6nikosuii Matepiani TMO, ofepxaHuii Npu BUNPOBYBaHHAX, HenpugartHi abo
3abopoHeHi fo BukopuctaHHA TMO, a Takox Tapa Bif HUX, NignaraoTb yTunisauil, 3Hu-
LLIEHHIO Ta 3HELUKOMKEHHIO B MOPSIAKY, L0 BCTAHOBAKETLCS LEHTPa/IbHAM OpraHoM
BMKOHaBYOI Bfiaau, Lo 3abesrnevye hopMyBaHHSA AepXaBHOT NOMITUKK Yy cdhepi OCBITH
i HayKW, Ta UEHTpPaUIbHUM OpraHOM BMKOHaBYOI Bnaau, Lo 3abesnedyye oopMyBaHHS
JepXaBHOT NONITUKN Yy cdpepi OXOPOHU HaBKO/IMLLHBOIO NPUPOAHOro cepeaoBuLLa.

{HacmuHa dpy2a cmammi 17 i3 3MiHamu, BHECEeHUMU 32i0HO i3 3akoHoM N 5456-VI
(5456-17) Bid 16.10.2012}

MonoxeHHs uiei cTarTi He cTocyTbeAa TMO xapyoBMX NPOAYKTIB Ta KOPMIB, 3ape-
€CTPOBaHKX BIAMNOBIAHO 40 BAUMOT CTaTTi 14 Uboro 3akoHy.

Po3ain VI
3AK/TKOYHI NMOJTOXXEHHA

CrarTa 18. BignosiganbHICTb 3a NOpyLLEHHS 3aKOHOAABCTBA B raUly3i MOBOAXKEHHSA
3MO
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OCHOBH BIOBE3IIEKH

MopyLleHHA BUMOTN LbOro 3aKOHY i MPUAHATMX Ha MOro OCHOBI HOPMAaTMBHO-Npa-
BOBMX aKTiB TArHe 3a CO60K UMBINbHY, agMiHICTpaTUBHY, AUCUMNAIHAPHY abo KpuMi-
Ha/1bHY BiANOBIAa/IbHICTb 3riHO i3 3aKOHOM.

BignosiganbHICTb HECYTb 0CO6U, AKI BUHHI Y:

MprXoByBaHHI abo Mepekpy4veHHi iHpopmauii, WO MOr/0 CnpuynHUTA abo cnpwm-
YMHWNO 3arpo3y XUTTHO Ta 3[40POB'H0 JIOAVMHW YM HABKOJIMLLHLOMY MPUPOAHOMY
cepefoBuLy;

HefoTpUMaHHI abo NopyLUEHHI BUMOT CTaHAAPTIB, pernameHTiB, CaHiTapHUX HOPM
i NpaBW/1 BUKOPUCTaHHSA, TPAHCNOPTYBaHHA, 36epiraHHs, peanisaujii FTMO;

BUKOpPUCTaHHI He3apeecTpoBaHnx TMO abo npoaykuii, oTpumaHoi 3 X BMKOpPUC-
TaHHAM (3a BUHSAATKOM HayKOBO-A0CNIAHUX Linen);

nopyLUueHHi npasua yTuizauii Ta 3HuweHHA TMO;

HEBMKOHaHHI 3aKOHHNX BUMOT NOCaA0BUX OCI0, AKi 34JIACHIOTL AepPXXaBHUA HarNsa4
i KOHTPONb.

3akoHOM MOXe OyTW BCTaHOB/EHA BiAMOBIAANbHICTL | 3a iHLWI BUAW NOPYLUEHb
3aKOHO4AaBCTBa YKpaiHu B raslysi reHeTUUYHO-IHXeHepPHOT AisIbHOCTI.

Crarta 19. OCHOBHI BUMOr1 A0 A03Bi/IbHOI cuctemn y cpepi 34iiCHEHHA rocno-
0APCbKOT Aisi/IbHOCTI Npy NOBOAKEHHI 3 TMO

L[03B0/IM Ha BBE3EHHSA NPOAYKLUIT, OTPMMAHOT 3 BUKOpUCTaHHAM TMO, npu3HayeHoi
ONs HayKoBO-gocniaHux uinei (734-2008-n); Ha TpaH3UTHE NepeMillleHHs1 He 3ape-
ecTpoBaHux B YkpaiHi TMO (423-2009-n); Ha BUBiNbHEHHA TMO Yy BigKpUTili cucTeMi
(308-2009-n) HagarTbCA Ha 6e3onnaTHiin OCHOBI LEHTPasSIbHUMK OpraHamu BUKOHaB-
4yoi BNagu BigNOBIAHO A0 X NOBHOBaXeHb, nepegbdadvyeHnx crartamu 8 — 11-2 uporo
3akoHy, B nopsAaky, BcTaHOB/IeHOMY KabiHeToM MiHIiCTpiB YkpaiHu.

{HacmuHa nepwa cmammi 19 i3 3MiHaMmu, BHECEHUMU 32i0HO i3 3akKoHamu
N 1804-VI (1804-17) 8i0 19.01.2010, N 5456-VI (5456-17) 8i0 16.10.2012, N 1193-VII
(1193-18) 8i0 09.04.2014}

Y Bugadi fo3Bony Moxe 6yTu BiAMOB/IEHO B pasi OTPUMaHHA HayKOBO OOI'PYHTO-
BaHOI iHthopMmauii Woao ix Hebesnekn Ans 340p0oB'a NANHN ab0 HAaBKO/IULLIHLOTO NPK-
POAHOro cepefoBULLA MPU BUKOPUCTAHHI 3a LiSIbOBUM NPU3HAYEHHAM.

TepMiH po3rnagy A4OKYMEHTIB 415 BUAAYi 03BO/Y HE MOXe nepesuLlyBatu 45 aHIiB
3 [H4 X nofgadi, BK/oHarum CTPOKM NpoBeAeHHSA BignoBigHMX eKCnepTus.

Po3mip Tapugis Ha NpoBeAEeHHSA ekcnepTns, AKi € NiACTaBo 415 BUAadi 3asHave-
HUX [IOKYMEHTIB, 3aTBEpPAXYETbCS KabiHeTom MiHICTpiB YKpaiHu 3a nogaHHsM Bigno-
BiZlHOrO LeHTpasIbHOrO OpraHy BMKOHAaBYOT Baau.

CrarTta 20. [ljocTtyn Ao iHhopmay,ii woao noBomkeHHs 3 TMO

IHchbopmauisi npo noBomkeHHA 3 TMO € BiAKPUTOK | 3arasibHOAOCTYMHOK, KpiM
iHdhopMalLiii, BigHeceHOoi BigNoBiAHO A0 3aKOHY A0 iHthopMalLlii 3 06MeXeHUM AO0CTYNOM.

{HacmuHa nepwa cmammi 20 8 pedakyii 3akoHy N 1170-VIl (1170-18) 8io
27.03.2014}

IHhopmauis Wwoao noteHuinHoro BnaMBy MO Ha 340pOB'St MOAMHM Ta HaBKO-
JNINLLIHE NPUPOAHE CepefoBuLLE HE MOXe BYyTU BigHeceHa A0 iHGopMaLii 3 06MeXeHUM
[OCTYyMnomMm.
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{HacmuHa OJdpyza cmammi 20 i3 3MiHamu, BHECEeHUMU 32i0HO i3 3aKOHOM
N 1170-VII (1170-18) 8id 27.03.2014}

CrarTta 21. MiXkHapogHe cniBpobiTHALTBO

YKpaiHa yknagae MiXHapogHi 4oroBopu, 6epe ydyactb Yy MiKHapogHOMY OOMiHi
iHgbopMaLieto 3 METO MOAA/IbLIOIO PO3BUTKY i 3MiLLHEHHSI MDKHAPOAHOTO CriBPO6ITHU-
UTBa B rany3si 6i0/10rYHOI Ta reHETUYHOI 6e3neKn Npu 34iNCHEHHI TEHETUUYHO-IHXEHep-
HOT AisiSIbHOCTI Ta NoBOMKEeHHI 3 TMO BignNoBiAHO 40 YMHHOIMO 3aKOHOA4AaBCTBA.

CrarTa 22. [NpuKIHLEBI MOTOXEHHS

Llein 3akoH Habnpae YMHHOCTI 3 AHS MOro onyo6/iKyBaHHS.

KabiHeTy MiHicTpiB YKpaiHu:

nigrotyeaty Ta nogatn Ha po3rnag BepxoBHOI Paanm YkpaiHu npono3uvuii woao
BHECEHHS 3MiH [10 3aKOHIB YKpaiHu Yy 3B'A3KY 3 NPUAHATTAM LbOro 3akoHy;

NMPVBECTN CBOI HOPMATMBHO-NPAaBOBI aKTW Yy BiANOBIAHICTb i3 UMM 3aKOHOM;

3a6e3neunTn nepernsag i ckacyBaHHA MiHICTEPCTBAMW, HWWUMU LEHTPasIbHUMMN
opraHamMy BMKOHaBYOI B/1aJyn X HOPMaTVMBHO-NPAaBOBKX akKTiB, L0 Cynepeyarb LibOMYy
3aKoHy.

Mpe3ngeHT Ykpaiim B. IOWLEHKO

M. Knis, 31 TpaBHa 2007 poky
N 1103-V
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