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(54) NOXIAHI FETEPOLIMKINIYHWX ANKAHONIB AK ®YHIUMAN

(57) Pedpepar:

BuHaxig Hanexutb A0 HOBUX reTepOLMKNIYHMX NOXiAHUX anKaHonie, 3acobiB, WO MICTSITb Ui CNOMYKHM,
a TakoX TX 3aCTOCYBaHHA SK GiONOrivYHO akTUBHUX CMONYK, 30KpeMa ans 6opoTbOu 3i LKignMBUMM
MiKpoopraHiaMamu y ranysi 3aaxucty pocnuH i maTepianis.
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BuHaxig CTOCYETbCA HOBUX TFETEPOLMKNIMHUX MOXiAHWMX ankaHoniB, cnocoby oAep>KaHHs LMX
crnonyk, 3aco6iB, LU0 MICTATb L CMOMYKK, a TaKoX iX 3aCTOCYBAHHA K 6iONOriYyHO akTUBHMX CMONyK,
3okpema ans 6opotbbu 3i WKIANMBMMK MiKpoopraHisMamu B ranysi 3axucTy pocnuH i martepianis, a
TaKOoX 5K PErynsaTopiB pOCTY POCHIMH.

Bigomo, Lo NeBHi reTepouMKnivHi NOXigHi ankaHormnie MOXyTb OYyTU 3aCTOCOBAHI B ranysi 3axucTy
pocnuH Ak yHriuuau Ta/abo perynaropu pocty (aue. nybnikadii EP-A 0 395 175, EP-A 0 409 418).

OCKiNbKM €KONOriYHi Ta EeKOHOMIYHIi BUMOIM A0 Cy4aCHUX aKTUBHUX PEYOBUH, Hanpuknag
dyHriuuais, NOCTIMHO 3pOCTalOTb, HANpPUKNag WoAo cnektpa Ail, TOKCUYHOCTI, CENEKTUBHOCTI, HOPMHK
BUTPAaTK, YTBOPEHHS ocady i 3pydHOCTi BWUIOTOBIEHHSA, a TaKOXX MOXYTb BWHMKAaTWU, HaMpuknag,
npobnemu, NOB'si3aHi 3 PE3UCTEHTHICTIO, 3aBau icHye notpeba y po3pobneHHi HOBUX PYHTILMAHUX
3acobiB, AKi NpMHaWMHI 3a AesikKMMUW napameTpamu Kpalle Bignosiganu 6 BuLLEHaBEAEHUM BUMOTaM.

Bynu BuHanaeHi HOBI reTepouuMknivHi noxiaHi ankadonis cpopmynu (1)

N
HO R I \>'—R'
m n
(1)

B AKIN

X o3Ha4yae O abo S,

Y o3Ha4vae O, -CHz- abo npamun 3B's130K,

m o3Ha4vae 0 abo 1,

n o3Ha4ae 0 abo 1,

R o3Ha4vae B KOXXKHOMY BMNaAKy HeOBOB'I3KOBO 3aMiLLIEHUIA ankin, ankeHin, uuknoankin aéo apun,

R' osHauae BoaeHb, SH, ankinTio, ankokcu, ranoreH, ranoreHankin, ranoreHankinrio,
ranoreHankokcu, uiaHo, Hitpo abo Si(ankin)s,

A 03Ha4ae B KOXXHOMY BMNAAKy ABO3aMilleHnin Z dpeHin abo HadTun, npu4oMy obuasa 3amiCHUKU
Z € 0gHaKOBMMMK ab0 pisHUMMU,

Z 03Hauae ranoreH, uiaHo, Hitpo, OH, SH, C(ankin){(=NQankin), Cs-C7-umknoankin, C1-Cs-anxin,
C1-Cs-ranoreHankin, Ci-Cs-ankokcu, Ci-Ca-ranoreHankokcu, Ci-Cs-ankintio, Ci-Cs-ranoreHankinTio,
Co-Cs-ankeHin, Cz-Cs-ranoreHankenin, Co-Cs-ankiHin, Cz-Cs-ranoreHankidin, Ci-Cs-ankincynbiHin,
C1-Cs-ranoreHankincynbdinin, Ci-Cs-ankincynbdoHin, Ci-Cs-ranoreHankincynbgoHin, dgopmin, Co-
Cs-ankinkapooHin, Co-Cs-ranoreHankinkap6oHin, Cq-Cs-ankokcnkapboHin, Co-Cs-ranoreHankokcukapo
oHin, Cs-Cs-ankeHinoken, Cs-Ce-ankiHinokeu, Co-Cs-ankinkapboHinokcu, Co-Cs-ranoreHankinkapOoHino
KCW, TpUankincunin, abo 03Havae B KOXXHOMY BUMAAKy HEOOOB'ISKOBO MOHO3aMILLEHUIA ranoreHom, C1-
Cs-ankinom, Ci-Cs-ranorenankinom, Cq-Cs-ankokcn abo Co-Cs-ankinkapOoHinom ceHin, deHoken abo

deHinTio,

a TaKkoX IX arpoxiMivyHO aKTUBHI CONi.

OaepkaHi TakMm YMHOM COMi TaAKOXK MalTb yHriuuaHi Ta/abo peryniowdi  pict  pocnuH
BNacTUBOCTI.

MNMpugaTHi 4O 3aCTOCYBaHHA 3rigHO 3 BUHAXOAOM reTepOoLUMKNIYHI NOXiaHI ankaHoniB B 3arasibHOMY
BUNagky BusHadeHi dopmynoto (I). MNMepeBakHi 3HAYEeHHS 3anuLLKIB Yy nonepegHix Ta HacTyMHMX
dopmynax HaBeaeHi gani. Lli 3Ha4eHHA piBHOIO MIpOK CTOCYIOTLCA KiHLEBUX npoaykTie dhopmynu (1),
a TakoX BCIX MPOMDKHMX NPOAYKTIB (AMUB. TakoxX "TlosscHeHHs1 cnocoBy i NPOMDKHMX NpoaykTiB™).

X 03Ha4ae nepeBaxkHo S.

X 03Ha4ae Takox nepesaxkHo O.

Y o3Hauae nepeaxkHo O.

Y o3Havae TakoxK nepeBaxHo -CHa-.

Y 03Ha4ae TakoX NepeBaXkHO NPSAMUIA 3B'A30K.

Y o3Ha4vae ocobnmeo nepesaxHo O.

Y o3Ha4dae Takox 0cobnueo nepeBaxkHo -CHa-.

m o3Havae nepesaxHo 0.

M 03Ha4yae TakoXK NEPEBAXKHO 1.

n o3Hayae nepesaxHo 0.

N 03Ha4yae TaKoX MEPEBAaXKHO 1.

R o3Hauae nepeBaXkHO B KOXHOMY BMNagky HeoboB'A3KOBO posranyxkeHun Cs-Crz-ankin, C1-Cs-
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ranoreHankin, Co-C7-ankeHin, Co-C7-ranoreHankeHin, o3Ha4yae HeoboB'sI3KOBO 3aMiLLEHUI FanoreHom,
C1-Cys-ankinom, C1-Ca-ranoankinom, Ci1-Cs-ankokeu, Ci1-Ca-ranoankokcu, C1-Cs-ranoankinrtio abo Ci-
Cs-ankinTtio Cs-C7-umknoarnkin, a Takoxk o3Hayae He0OOB'A3KOBO O4HO-TPU3aMILLIEHWI ranoreHoMm abo
C1-Cq-ankinom doenin.

R o3Hauae 0cobnuBo NepeBaXkHO B KOXXHOMY BUNaAKy HeoboB'si3KoBO posranykeHui Cs-Cs-ankin,
Ci-Ce-ranoreHankin, Cs-Cs ankeHin, Cs-Cs-ranoreHankeHin, o3Hayae HeoOOB'I3KOBO 3aMilLeHuUi
ranoreHoMm, Ci-Cs-ankinom, Ci-Cs-ranoankinom, Ci-Cs-ranoankokcu, Ci-Cs-ankokcu, Ci-Ca-
ranoankinTtio abo C1-Cs-ankintio Cs-Cs-Luknoankin.

R o3Hauae uinkom nepesa)Ho TpeT-0yTun, isonponin, 1-xnopuuknonponin, 1-gTop-yuknonponin,
1-meTunumknonponin, 1-MeToKCHMUMKNONponin, 1-meTunTiOUMKIIONPONIN, 1-
TpudtopmeTunuuknonponin, (3E)-4-xnop-2-mMetundyr-3-eH-2-in, C1-Cs-ranoreHankin.

R' o3Hayae nepeBaxHo BoaeHb, SH, C1-Cs-ankinTio, C1-Cs-ankokcn abo ranoreH.

R' osHauae 0cobnMBO NepeBaXkHO BOAEHb, SH, METUNTIO, €TUNTIO, METOKCK, E€TOKCU, dITOP, XIOP,
6pom abo nog.

A 03Havae nepeBakHO ABO3aMilLeHMn Z deHin, npudyoMmy obuaea 3amiCHUKM Z € 0AHakoBuUmMn abo
pisHUMN.

A 03Ha4yae ocobnMBO NEPEBAXKHO 3aMilleHUn Z y 2-My i 4-My NONOXeHHi eHin, npudomy obuasa
3aMiCHUKN Z € 0AHAaKOBUMU ab0 Pi3HUMMU.

A 03Ha4vae Takox 0cobnMBO NepeBaXkHO 3aMilEeHUn Z y 3-My i 4-My NONOXEHHI heHIn, npuyomy
obuaea 3amiCHUKN Z € OAHAKOBUMM abo PisHUMMU.

A 03Ha4vae Takox 0cobnMBO NepeBaXkHO 3amillleHUn Z y 3-My i 5-My NOnoXxeHHi eHin, npuyomy
obuaea 3amiCHUKN Z € OAHAKOBUMM abo PisHUMMU.

A 03Ha4yae nepeBaXHO ABo3amilwleHnn Z HadTvun, npuydomMy obuasa 3amiCHUKM Z € OAHAKOBUMM
abo pisHUMM.

A 03Hauyae 0coBGnNMBO MEPEBAXKHO ABO3amilleHun Z 1-HadTun, npudomy obuasa 3amiCHUKM Z €
OQHaKOBMMM ab0 PisHUMMN.

A 03Ha4ae Takox ocobnmMBoO NepeBaXkHO ABO3aMiLLEHM Z 2-HadyTun, npudoMy obuaea 3amiCHUKK
Z € 0gHaKOBMMMK ab0 pisHUMMU,

Z o03Hayae nepeBakHO ranoreH, uiaHo, HiTpo, C(C1-Cs-ankin)(=NO(C1-Cs-ankin)), Cs-Ce-
yuknoankin, C1-Cs-ankin, C1-Cs-ranorenankin, C+-Cs-ankokcu, C1-Cs-ranoreHankokcu, C1-Cs-ankinrio,
C1-Cs-ranorenankintio, Co-Cs-ankeHin, Co-Cs-ankinin, C1-Cs-ankincynbdinin, C1-Cs-ankincynbdoHin,
Co-Cs-ankinkap6boHin, C2-Cs-ankokcukap6oHin, Cs-Ce-ankeHinokcu, Cs-Cs-ankiHinoken, Co2-Cs-
ankinkapboHinokcu, abo 03Ha4Yae B KOXXHOMY BUMAAKy HEOOOB'A3KOBO MOHO3AMILLEHUA ranoreHom,
C1-Cs-ankinom, C1-Cs-ranorenankinom, Ci1-Cs-ankokcn abo Co-Cs-ankinkapBoHinom deHin, gpeHoKeu
abo deHinTio.

Z 03Havae 0coOnMBO NepeBaXHO ramnoreH, uiaHo, Hitpo, C(C1-Cs-ankin)(=NO(C-Cs-ankin)), Cs-
Ce-umknoankin, Ci-Cs-ankin, Ci-Co-ranorenankin, Ci-Cz-ankokcu, Ci-Co-ranoreHankokcu, Cq-Co-
ankinrio, C+-Cz-ranoreHankinTio, C1-Ce-ankincynb@inin, C1-Cz-ankincynboHin, aueTun,
METOKCUKApOOHIn, eToKCukapOoHin, MeTunkapboHinokcn, abo o03Ha4yae B KOXHOMY BUMAAKY
HeOoOO0B'A3KOBO MOHO3aMilleHMn ranoreHoMm, Ci-Cq-ankinom, Ci-Co-ranoreHankinom, Ci-Cz-ankokcw,
aueTtunom geHin, deHoken abo eninTio.

Z 03Havae UinkoMm nepesaxHo Top, xnop, 6pom, nod, uiaHo, Hirpo, CH(=NOMe), uuknonponin,
UMKNOOYTUN, UMKNOMEHTUN, LUMKIOreKCun, MeTun, eTun, H-nponin, isonponin, H-, i-, ¢c- abo T-6yTun,
TPUTOPMETUN, TPUXIIOPMETUN, AUMPTOPMETUN, AUXITOPMETUN, AUMDTOPXNOPMETUN, METOKCH,
TpUPTOPMETOKCU, AUPTOPMETOKCH, METUNTIO, TpupTOpMETUNTIO, AMdTOPMETUNTIO, abo 03Ha4ae B
KOXXHOMY BUMaAKy HeoOOB'A3KOBO MOHO3aMiLLEHMA OTOPOM, XMOpPOM, BGPOMOM, WOAOM, METUIIOM,
eTUNoOM, TPUPTOPMETUNIOM, TPUXIIOPMETUIIOM, AUDTOPMETUMNOM, AMUXMNOPMETUNOM, AuTopxnop-
METUITOM, METOKCH, aueTunom dyeHin, dpeHokcn abo deHrinTio.

MpoTe, MOXNUBUMU € TaKOXK Oyab-AKi KOMOIHALIT HABeAEHUX BULLE 3aranbHux abo B NepeBaXkHUX
JianasoHax 3HaYeHb 3anULLKIB YM MOSICHEHb MK coboto, TOBTO MK BiAnoBiAHMMKM AianasoHamu i
nepeBakHUMM gianasoHamu. BoOHM CTOCYlOTBLCA BIANOBIAHO KIHUEBMX MNPOAYKTIB, a TaKoX
nonepeaHuKiB i NPOMDKHMX NpoaykTiB. OKpiM LbOro, OKpeMi BUSHAYEHHS MOXKYTb 6YTU BUKIIOYEHI.

MepeBaxkHuMK € Taki cnonyku cpopmynu (I), B AKiA yCi 3anuLLKM B KOXHOMY BMNAAKy MaioTb
HaBedeHi BULLE NepeBaXkHi 3HAYEHHS.

Ocobnueo nepeBaxkHUMKU € Taki cnonyku copmynu (), B SAKil yCi 3anULLKM MarTb B KOXHOMY
BUMAAKy HABEAEHI BULLE 0COOMNNBO NEPEBAXKHI 3HAYEHHS.

Llinkom nepeBaxkHuMK € Taki cnonykn popmynu (1), B AKil yCi 3anuLLKKM MaloTb B KOXXHOMY BUNaAKy
HaBedeHi BULLE LINKOM NepeBaXkHi 3HaYEHHS.

Takox nepeBaxkHUMK € cnonykn copmynu (1), B AKin Y 03Ha4Ya€ KUCEHb.

Takox nepeBaxkHumMmu € cnonyku copmynu (1), B akini Y o3Hadae -CHa-.
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Takox nepeBaxkHuMn € cnonyku cdopmynu (1), B KK Y 03Hayvae npsiMuin 3B'A30K.

Takox nepeBaxkHumu € cnonyku dopmynu (1), B akii R o3Havae T-6ytun.

Takox nepeBaxkHumMmn € cnonyku cdopmynu (1), B skii R o3Havae 1,3-gudptop-2-meTunnponad-2-in.

Takox nepeBaxkHuMn € cnonyku copmynu (1), B akin R o3Havae 1-MmeTunuyumknonponin.

Takox nepeBaxkHumMn € cnonyku copmynu (1), B akin R o3Havae 1-dpropuumknonponin.

Takox nepeBaxkHumMmn € cnonyku copmynu (1), B akin R o3Havae 1-xnopuuknonponin.

Takox nepeBaxkHumMmn € cnonyku cdopmynu (), B ki R o3Havae isonponin.

Takox nepeBaxkHumMmn € cnonyku copmynu (I), B Akin R o3Havae 1-MeTUNUMKIOrekcun.

Takox nepeBaxkHumMmn € cnonyku cdopmynu (1), B skii n=0.

Takox nepeBaxkHumMn € cnonyku cdopmynu (1), B ki n=1.

Takox nepeBaxkHumMmn € cnonyku cdopmynu (1), B ki X o3Havae Cipky.

Takox nepeBaxkHumu € cnonyku cpopmynu (1), B Akin R' 03Ha4ae BoaeHb.

Takox nepeBaxkHumu € cnonyku copmynu (1), B sikii R o3Havae SH.

MoxxknuBumn € 6yab-siki KoMBiHaLiT HaBeAEeHUX BULLE 3HAYEHb 3aNULLKIB MK co60t0. OKpiM LbOro,
OKPEMi BUSHAYEHHST MOXKYTb OYTU BUKITIOYEHI.

IOna BM3HAYEHHA CMMBOMIB y nonepeaHix dopmynax Oynu BMKOPUCTAHI 3aranbHi NOHATTS, WO
CTOCYIOTbLCA HaBeAeHUX dani 3amiCHUKIB:

anoreH (Takox y KOMOiHALisX, TakMX SK ranoreHarnkin, ranoreHankokCcu ToLo): dptop, xnop, 6pom
i noa;

AnKin: (Takox y KoMOiHaUisX, Takmx K ankinrio, ankoKCu TOLLO): HAacu4YeHi, HeposranyxeHi abo
posrany>keHi ByrneBOAHEBI 3anuLLKK, L0 MICTATb Big 1 Ao 8 atomiB Byrneuto, Hanpuknag Ci-Cs-ankin,
Taki Ak MeTun, eTtun, nponin, 1-metunetun, Oytun, 1-metunnponin, 2-metunnponin, 1,1-
AUMETUNeTUN, neHtun, 1-metundytun, 2-metundytun, 3-meTundbytun, 2.2-aumetunnponin, 1-
eTunnponin, rekeun, 1,1-gumetTunnponin, 1,2-aumeTvnnponin, 1-mMeTUNNeHTUn, 2-MeTunneHTun, 3-
METUNNEHTUN, 4-metunnentun, 1,1-aumetundytun, 1,2-gumetundytun, 1,3-aumerunbytun, 2,2-
anmetundytun, 2,3-aumetundytun, 3,3-gumetundytun, 1-etunbytun, 2-etunbytun, 1,1,2-
TpumeTunnponin, 1,2,2-tpuMmetTunnponin, 1-etun-1-metunnponin i 1-eTun-2-MeTUNNPONIN; renTun,
OKTMI.

FanoreHankin: (TakoX y KOMOIHALSX, TakuX $K ranoreHankinrio, ranoreHankokcu ToLo):
HeposranyxeHi abo posranykeHi ankinbHi rpynu, LWo MiCTaTb Big 1 40 8 aToMiB Byrnewuto (K BkasaHo
BULLIE), MPUYOMY B LUX rpynax aToMy BOAHIO MOXKYTb OyTW 4acTkoBO abo MOBHICTIO 3aMilleHi aTomamm
ranoreHy, sk BKa3aHo Buwle, Hanpuknag Ci-Cs-ranoreHankin, taki sk xnopmeTtun, GpoMMeTun,
OUXINOPMETUA, TpUXIopMeTun, GOTopMeTUn, AUMTOPMETUN, TpudTOopMeTUn, XnopdHTopMETUN,
anxnopdrTopmeTun, xnopaudpropmeTtun, 1-xnopetun, 1-6pommerun, 1-crtopetun, 2-propetun, 2,2-
andtopetun, 2,2,2-tpudptopetun, 2-xrnop-2-propetun, 2-xnop-2-audptopetun, 2,2-auxnop-2-
dhTopeTun, 2,2,2-Tpuxsiopetun, neHtadropetuni 1,1,1-rpucptopnpon-2-in.

AINKEHIN: HeHacu4eHi, Hepo3arany»eHi abo posrany»keHi ByrmeBOAHEBI 3aNULLKK, LLIO MICTSTb Big 2
[0 8 aromis BYrneut i noaBiinHUA 3B'A30K y Oyab-AKOMy NonoxeHHi, Hanpuknag Cez-Ces-ankeHin, taki
SK eTeHin, 1-nponexin, 2-nponeHin, 1-metunetedin, 1-6yrenin, 2-6yteHin, 3-6yteHin, 1-meTun-1-
NponeHin, 2-MeTun-1-nponeHin, 1-MeTun-2-nponexin, 2-MeTun-2-nponexin, 1-neHTeHin, 2-nNeHTeHin,
3-neHTeHin, 4-neHteHin, 1-metun-1-6yTteHin, 2-meTun-1-6yteHin, 3-metun-1-O6yteHin, 1-meTun-2-
OyTeHin, 2-MeTun-2-6yTeHin, 3-meTun-2-0yteHin, 1-metun-3-6yteHin, 2-metun-3-6yTteHin, 3-metTun-3-
OyTeHin, 1,1-gumeTun-2-nponexin, 1,2-gumetun-1-nponexin, 1,2-gumMeTun-2-nponexin, 1-etun-1-
NponeHin, 1-eTun-2-NponeHin, 1-rekceHin, 2-rekceHin, 3-rekceHin, 4-rekceHin, 5-rekceHin, 1-metun-1-
NEHTEHIN, 2-METUN-1-NEHTEHIN, 3-MeTUN-1-neHTeHIN, 4-mMeTun-1-neHTeHin, 1-MeTun-2-neHTeHin, 2-
METUN-2-NeHTEHIN, 3-MeTun-2-neHTeHin, 4-mMeTun-2-neHTeHin, 1-MeTun-3-neHTeHin, 2-meTun-3-
NeHTEHIN, 3-MeTun-3-neHTeHin, 4-MeTun-3-neHTeHin, 1-mMeTun-4-neHTeHin, 2-MeTun-4-neHTeHin, 3-
METUN-4-neHTeHin, 4-metun-4-neHtedin, 1,1-aumetun-2-6ytenin, 1,1,-aumeTun-3-6yteHin, 1,2-
anmetun-1-6yrtenin, 1,2-gumeTun-2-6ytedin, 1,2-aumetun-3-6ytenin, 1,3-aumetrun-1-6yrtenin, 1,3-
anmetun-2-6ytenin, 1,3-gumeTun-3-6ytexin, 2,2-aumetun-3-6yteHin, 2,3-aumetun-1-6yrteHin, 2,3-
anmetun-2-6ytenin, 2,3-gumetun-3-0yteHin, 3,3-aumetun-1-6yrenin, 3,3-aumetun-2-6yteHin, 1-
etun-1-6yteHin, 1-etun-2-6yteHin, 1-etun-3-6yteHin, 2-etun-1-6yteHin, 2-etun-2-6yTexin, 2-etun-3-
OyTeHin, 1,1,2-TpumeTUN-2-NponeHrin, 1-eTun-1-meTun-2-nponexin, 1-etun-2-mMeTun-1-nponeHin ta 1-
€TUN-2-MeTUN-2-NPONeHin.

Linknoankin: MOHOUMKIIYHI, HaAcu4yeHi BYrneBOAHEBI rpynu, WO MICTATL Big 3 A0 8 unedis
BYIMELEBOrO KinbUs, Taki SK LMKNONPONin, UUKNOOYTUN, LMKNONEHTU, LUMKIOTEKCUM, LUKAOTEenTun i
LUKITOOKTUI.

Apun: He3aMilleHe abo 3aMmillieHe, apoMaTtuyHe, MOHO-, Bi- abo TpuumMKknivHe Kinbue, Hanpuknaa
deHin, HadTUN, aHTpaueHin (aHTpun), deHaHTpaueHin (heHaHTpun).

leTapun: HesamiwleHe abo 3amilleHe, HeHacu4eHe reTepouUuKrivHE 5-7-uneHHe Kinbue, Lo
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MICTUTb 40 4 aToMiB a30Ty abo anbTEPHATMBHO 1 aTOM a30Ty i A0 2 iHWKMX reTepoaToMiB, BUBpaHuX i3
rpynu, wo Bknovae N, O i S: Hanpuknag 2-pypun, 3-doypun, 2-Tienin, 3-tieHin, 2-niponin, 3-niponin,
1-niponin, 3-nipasonin, 4-nipasonin, 5-nipasonin, 1-nipasonin, 1H-imigason-2-in, 1H-imigason-4-in,
1H-imipason-5-in, 1H-imigazon-1-in, 2-okcasonin, 4-okcasonin, 5-okcasonin, 2-tiasonin, 4-tiasonin, 5-
Tiazonin, 3-isokcasonin, 4-isokcasonin, 5-isokcasonin, 3-i3otiaszonin, 4-i3otiasonin, 5-i3otiasonin, 1H-
1,2,3-Tpnason-1-in, 1H-1,2,3-tpnason-4-in, 1H-1,2,3-tpnason-5-in, 2H-1,2,3-tpnason-2-in, 2H-1,2,3-
Tpuason-4-in, 1H-1,2,4-tpuason-3-in, 1H-1,2,4-tpnason-5-in, 1H-1,2 4-tpuason-i1-in, 4H-1,24-
Tpuason-3-in, 4H-1,2,4-tpuason-4-in, 1H-tetpason-1-in, 1H-tetpason-5-in, 2H-tetpason-2-in, 2H-
TeTpason-5-in, 1,2,4-okcagiason-3-in, 1,2,4-okcagiason-5-in, 1,2,4-tiagiason-3-in, 1,2,4-tiagiason-5-
in, 1,3,4-okcagiaszon-2-in, 1,3,4-tiagiason-2-in, 1,2,3-okcaaiason-4-in, 1,2,3-okcaaiason-5-in, 1,2,3-
Tiagiason-4-in, 1,2,3-tiagiason-5-in, 1,2,5-okcagiason-3-in, 1,2,5-Tiagiason-3-in, 2-nipuguHin, 3-
nipuavHin, 4-nipuaudin, 3-nipugasvdin, 4-nipugasudin, 2-nipuMiguiin, 4-nipumigauHin, 5-nipumigutin,
2-nipasuHin, 1,3,5-tpuasuni-2-in, 1,2,4-tpuasnd-3-in, 1,2,4-tpuasuH-5-in, 1,2,4-tpuasmH-6-in.

MosicHeHHA cnocoby | NPOMIPKHUX NPOAYKTIB

leTepouuknivHi noxiaHi ankaHonis dopmynu (I) MOXyTb ByTK oaepxkaHi pisHumMm cnocodamm (ame.
EP-A 0 409 418). [Jani cnovaTky HaBeAEHi CXEMU MOXITMBUX CMOCOBIB. HAKLLIO HE 3a3HAYEHO iHLUE,
BKasaHi 3afMLLK1 MaloTb HaBeAEHi BULLIE 3HAYEHHS.

Cxewma 1: Cnocié A

0 N
et s S e g I

1y (II) (D
M' osHauae meTan abo ranoreHiaq meTany, Hanpuknag niTi, mardin (Mg-Hal, npuyomy Hal
o3Hauae ranoreH), Tutad [Ti(OAIK)s, npuyomy Alk o3Havae C1-Ca-ankin).
Cxema 2: Cnoci6b B (n=0)

0 Ve X . HO R
A\[\’]fY\)LR + \&,{?/R A\H:Y\)QQXK?/R b
(Iv) (V) (I-a)

M2 o3Hauae meTan, Hanpuknaz nitii.
R'2o3Havae xnop i Si(ankin)s.

R o3Hayae BoaeHb, xnop i Si(ankin)s
Cxema 3: Cnoci6 C (n=0, R o3Hauae H)

o. R 1Ho R
A\H:YH + ‘)Q(\—X» A‘[V]fY\)kg—X»
N N

(VID (VII) (I-b)

Y' o3Hauae O.
Cxema 4: Cnocid D (X=S, n=1, R' o3Hauae xnop)

\;\ E\>—C| —_— A\H:Yw;\{)‘c'

(IX) (I-¢)
Cxema 5: Cnocid E

A\H:YW\> — A\H,Y\)(H,E Pl

(I-d) (I-e)
R'c o3Hayae SH, ankinTio, ankokcu, ranoreH, ranoreHankin, ranoreHankinrio, ranoreHankokcu,
uiaHo, HiTpo.
Cxewma 6: Cnocib F

HO R N HO R N
o —= e DL

- (I-d)
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MNepeBarkHi 3HAYEHHS 3aNULLKIB y NONEpPeaHix i HaCTyNnHUX hopMynax Ta cxemax HaBeAeHi BULLE.
Lli 3HayeHHA piBHOIO MIpOIO CTOCYIOTbLCS He nuwe KiHueBux npodyktie dopmynu (1), ane n ycix
NPOMIKHUX MPOAYKTIB.

Cnocid A

HeobxigHi ana 34iMCHEHHA BIANOBIAHOrO BMHAaxX0AOBi Cnocoby A SIK BUXigHI PEYOBUHU CMOMYKU
dopmynu (II) noyactn Bigomi. BoHn moxyTb OyTu ogepxkaHi BigoMum dmHom (ame. nybnikauio Z.
Anorg. Allg. Chem. 2001, 627, 2408-2412).

KetoHn dopmynu (lll), siki Takoxx € HeoOXiAHUMUM K BUXIAHI PEYOBUHWM AnS  3AIACHEHHSA
BIAMOBIAHOTO BMHax0A0BiI cnocoly A, Bigomi (aue. EP-A 0 409 418).

BianoBigHun BMHaxogoBi cnocié A y 3BMYANHOMY BWUMAAKY 34IWCHIOKTb Y MNPUCYTHOCTI
pospimkyBada, Hanpuknag AaieTunoBoro ertepy, TeTpariapodypaHy abo AuxnopMmeTaHy, mnpu
TemnepaTtypi Big -80 °C go +80 °C. [ina ynoBrioBaHHA oJep>KaHoro npoAykTy 3acTOCOBYIOTb JOHOP
NPOTOHIB.

BianosigHe BMHaxX040Bi NEPEeTBOPEHHA 3A4IMCHIOITbL NEpeBaXHO B aTtMocdiepi IHEPTHOro rasy,
30KpeMma Takoro sk a3ot abo aproH.

Cnoci6 B

HeobxigHi ana 3A4iRCHEHHA BiANOBIAHONO BMHAXOAO0BI cnocoby B K BUXiAHI PEYOBUHU KETOHU
dopmynu (IV) novactu Bigomi. BoHn moxyTb OyTu ogepxani Bigomumn metogamu (ame. EP-A 0 409
418).

Takoxk HeoOXigHi AnA 34iNCHEHHA BiANOBIAHOrO BMHAxXoAOBi cnocoby B sk BUXigHI pe4vyOBUHU
MeTarnoopraHiyHi retepouuknu popmynu (V) sigomi (ans. EP-A 0 409 418 i EP-A 0 395 175).

MNpu oaepxaHHi MeTanoopraHidyHux retepounknis opmynu (V) 3anexxHo Big KOHKPETHUX
006CTaBUH MOXe OyTU MepeBakHUM PO3MILLEHHA B 2-My MONOMEHHI BigNOBIAHOT 3aXMCHOT rpynu,
Hanpuknag TPUMETUNCUniny, Ans HanpsimneHHs M2 y 5-e nono)keHHs. Lo 3axXuCHy rpyny MoxkHa, ane
He 000B'A3KOBO, BiALLENMIOBATU NEpes peakuieto keToHammu dhopmynu (IV).

BianoBigHuin BuMHaxogoBi cnocié B y 3BuuanHOMy BUMNAAKY 34IACHIOKTb Y MNPUCYTHOCTI
po3pigKyBaya, Hanpuknag TeTparigpodypaHy abo dieTunoBoro etepy, npu Temnepartypi Big -120 °C
Ao +80 °C. ing ynoBntoBaHHA OAEPXKAHOTO NPOAYKTY 3aCTOCOBYIOTb JOHOP NPOTOHIB.

BianosigHe BMHaxX040Bi NEPEeTBOPEHHA 3A4IMCHIOITbL NEpeBaXHO B aTtMocdiepi IHEPTHOro rasy,
30KpeMma Takoro sk a3ot abo aproH.

Cnocib C

HeobxigHi ana 34iNCHEHHA BiANOBIAHOrO BMHaxoAoBi cnocoby C K BUXiAHI PEYOBUHU CMOMYKU
dopmynu (V1) Bigomi.

MoxigHi okcupaHy dopmynu (VII), ski Takoxk € HeoOXigHMMM Ans 34IRCHEHHS BiANOBIAHOrO
BMHaxXoA0Bi cnocody C, noyacTu Bigomi.

Hoeumu € noxigHi okcupany cdopmynu (Vlli-a)

Ra

B AKIN

X Mae HaBefeHi BULLE 3HAYEHHS,

Ra o03Havyae HeOoOOB'A3KOBO 3aMilLleHUIN arnkin (3a BUHATKOM TPeT-0yTuny, skwo X o3Hadvae S),
ankeHin, ymknoankin abo apun.

Ra o3Hauyae nepeBakHO B KOXHOMY BMNagky HeoboB'a3koBO posranyxeHun Cs-Crz-ankin (3a
BUHATKOM TpeT-Oytuny, akwo X o3Hayae S), Ci-Cs-ranoreHankin, Cz-Cr-ankenin, Co-Cr-
ranoreHarnkeHin, o3Ha4yae HeoboB'A3KOBO 3amiwleHun ranoreHom, C1-Cs-ankinom, C1-Cs-ranoankinom,
C1-Cs-ankoken, Ci-Cs-ranoankoken, Ci-Cs-ranoankintio abo Ci-Cs-ankinrio Cs-Cr-umknoankin, a
TakoX 03Ha4yae HeobOB'A3KOBO OAHO-TpU3aMileHui ranoreHom abo C1-Ca-ankinom dbeHin.

R2 o3Hayae 0CoBNMBO MEpeBa)kHO B KOXHOMY BMNAAKy HeoOOB'a3koBO posranyxeHuin Cz-Cs-
ankin, 3a BUHATKOM TpeT-6yTuny, Ci-Ce-ranoreHankin, Cs-Cs ankeHin, Cs-Cs-ranoreHankeHin, osHa4ae
HeobOoB'A3KOBO 3amilleHun ranoreHoMm, Ci-Cs-ankinom, Ci-Cs-ranoankinom, Ci-Cs-ankokcu, Ci-Cy-
ranoankokcu, C1-Cs-ranoankinrio abo C+-Cy-ankintio Cs-Cs-Umknoarnkin.

R2 o3Havae UiNKOM nepeBakHO i3onponin, 1-xnopuyuknonponin, 1-dTopumknonponin, 1-
MeTunumknonponin, 1-meTokcuumknonponin, 1-metunrioynknonponin, (3E)-4-xnop-2-metnnbyr-3-eH-
2-in, C1-Cs-ranoreHankin.

Hosi noxigHi okcnpany dpopmynu (VIIl-a) Takox € npeaMeTom BUHAxoay.

BianosigHuin BuHaxonoBi cnocié C 34iCHIOTL Y NPUCYTHOCTI po3pigkyeada, Hanpuknag N, N -
anmetundopmamigy, i HeoOOB'I3KOBO B NPUCYTHOCTI OCHOBM, Hanpuknag riapuay Hatpito abo

, (Vlll-a)
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kapboHaTy kanito.
Cnocit D

HeobxigHi Ans 3aiiCHEHHS BiANOBIAHONO BUHAX0A0BI cnocoby D sik BUXiAHI pe4YOBUHKM NOXiAHI OKCK
paHy dopmyrnu (IX) noyacTu sigomi (aue. EP-A 0 121 171).

2-xrop-1,3-tiazon popmynu (X) BigOMUIA.

Ana nepeTtBopeHHs cnonyk oopmynu (1X) MOXxyTb OyTV 3aCTOCOBaAHI METANOOPraHiyHi Cnonyku, 30
Kpema ankinnitiesi cnonykv (Hanpuknag H-0ytunniTi) (ame. EP-A 0 395 175).

BignosigHuin BuHaxoaoBi crocié D B 3BMYaiHOMy BUNAAKY 34IACHIOIOTb Y MPUCYTHOCTI po3pigxysBa
ya, Hanpuknag TeTparigpodypaHy abo aieTunoBoro etepy, npu TemnepaTtypi Big -120 °C go +80 °C.

NSl yNOBMIOBAHHS OfIEPXKaHOro NPOAYKTY 3aCTOCOBYIOTh AOHOP MPOTOHIB.

BianosigHe BMHaxX040Bi NEPETBOPEHHA 34IMCHIOITL NEPEBAaXHO B aTMocdepi iHEPTHOro raasy,
30KpeMma Takoro sk a3ot abo aproH.
Cnocib E

OpepxaHi B paMkax BuLLeonMcaHux cnocobie cnonyku dopmynm (I-d) moxytb 6yTn gani nigaadi n
€PEeTBOPEHHIO Ha LiNbOBI CNOMNYyKX 3ararnbHOi CTPYKTypu (l-e).

Ana nepetBopenHa cnonyk dopmynu (I-d} MoxyTb ByTn 3acTOCOBaHIi METANOOPraHivHi Cnonyku, 3
OKpema ankinnitiesi cnonykv (Hanpuknag H-0ytunniTin) (ame. EP-A 0 906 292).

YTBOpPEHY Ha NPOMIXKHIKN cTagil meTanoopraHiyHy crnonyky B 3BU4aiHOMY BUMNaAKy 3a JONOMOrolo
enexkTpodpiny (Hanpuknag Cipku, ankinranoreHigy, iHTepranoreHHo Cnonykn) NepeTBopiolTb Ha LiNbo
By cnonyky (I-e).

BignosigHuin BUHaxoAoBi crocié E B 3BUYaiHOMY BUMAaAKY 3[iNCHIOIOTL Y NPUCYTHOCTI po3pimKyBa
ya, Hanpuknag TeTparigpodypaHy abo aieTunoBoro etepy, npu TemnepaTtypi Big -120 °C go +80 °C.

NSl yNOBMIOBAHHS OfIEPXKaHOro NPOAYKTY 3aCTOCOBYIOTh AOHOP MPOTOHIB.

BianosigHe BMHaxX040Bi NEPEeTBOPEHHA 3A4IMCHIOITbL NEpeBaXHO B aTtMocdiepi IHEPTHOro rasy,
30KpeMma Takoro sk a3ot abo aproH.
Cnocib F

OpepxaHi B paMkax BULLEONMcaHnx cnocobie cnonykm cdopmynm (I-f) moxyTb 6yTn gani nigaati n
€PEeTBOPEHHIO Ha LiNbOoBI CNONykX 3ararnbHoi CcTpykTypu (I-d).
Ana nepeTtBopeHHs cnonyk chopmynu (I-f) MOXxyTb OyTK 3aCTOCOBaHI METaNU, NEPEBAXHO LIMHK (4K

B. EP-A 0395 175).

BianoBigHun BMHaxodoBi cnoci6 F y 3BuM4aWiHOMY BMNaaKy 34IMCHIOWTb Y MNPUCYTHOCTI
pospimxkyBaya, Hanpuknaa tetpariapocypaHy abo opraHidHMX KMUCNOT, HAaNnpuKnag ouTOBOT KUCMOTH,
npu Temneparypi Big -120 °C go +150 °C.

BianoBigHi BUHaxoa0Bi reTepouUMKnivHi noxiaHi ankaHonie 3aranbHoi dopmynu (I) MOXyTb OyTH
nepeBedeHi B KUCNOTHO-aAMTUBHI COSi YM KOMMMEKCK CONEn MeTanis.

na ogepkaHHs i3ionoriyHO CyMICHMX KUCIIOTHO-aAUTUBHUX CONER CNONyK 3aranbHoi hopMynu
(I) nepeBaxkHO 3aCTOCOBYIOTb HaBeAEHI Aani KUCNOTU: ranoreHOBOAHEBI KUCIOTK, Taki K, Hanpuknaga,
XMOPOBOAHEBA KUCMOTA i 6pomig BOAHIO, HAacaMnepea XMOPOBOAHEBY KUCNOTY, a Takox ¢ocdopHy
KMCNOTY, a30THY KUCIOTY, CipYaHy KACNOTY, MOHO- i BidpyHKUiOHaNbHI KApOOHOBI Ta riAPOKCUKUCNOTH,
Taki Ak, Hanpuknag, ouToBa KucnoTa, ManeiHoBa kucnorta, OypwtuHoBa kucnoTa, pyMmapoBa kucnoTa,
BMHHA KWUCMOTa, NMMMOHHA KUCMOTa, caniyuioBa kucnota, copbiHOBa KMCNOTa, MOJIOMHA KMCMoTa, a
TakoXK CynbpOHOBI KMCNOTKW, Taki €K, Hanpuknag, n-tonyoncynsdoHoBa kucrota i 1,5-
HadTaniHancynboOHOBa KUCOTA.

KncnoTHo-aautuBHI coni cnonyk 3aranbHoi dhopmynu () MOXyTb OyTuM oaepxkaHi nMpoCTumMu
TpaguuitHUMKM MeTo4amu, Hanpuknag LIsaXoOM pPO3YMHEHHS Cnonyku 3saranbHoi cdopmynu (1) y
NpuaaTHOMY A0 3aCTOCYBaHHS IHEPTHOMY PO3YMHHUKY | [OAABAHHA KUCIOTWU, Hanpuknag
XIOPOBOAHEBOI KWUCNOTK, | BIAOKPEMMEHi BiAOMMM METOAOM, Hanpuknag qinbTpyBaHHAM, Ta
He0BO0B'A3KOBO OYULLEHI LUNAXOM NPOMUBAHHS IHEPTHUM OPraHiyHMM PO3YUHHUKOM.

Ona oaep>xkaHHA KOMMNEKCIB conen meTanie crnonyk 3aranbHoi dopmynu (I) 3acTOCOBYIOTb
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nepesaxkHo coni metanis |-V ronosHoi rpynu Ta | Ta I, a takox IV-VIII nigrpynu nepiognyHoi
CUCTEMU €NEMEHTIB, NMPUKNagaMn SKMx € Migb, LUMHK, MapraHelb, MarHii, 0fIoBO, 3ani30 i HiKenb.

MNMpugaTHMMK OO 3aCTOCYBaHHSA € Taki aHiOHW COnen, SKi NOX0aATb NEPEBAXKHO Bid HaBeAeHUX gani
KMCNOT: ranoreHOBOAHEBI KMUCNOTU, TaKi SK, HAaNpuUKnaa, XnopoBOAHEBA KMcnoTa i 6pomig BOAHIO, a
Takox dhocdhopHa KMCNoTa, a3oTHa KUCNOoTa i cipyaHa KucnoTa.

Komnnekcu conen mertanis cnonyk 3aranbHoi cdpopmynu () MoxyTb 6yTu ogeprkaHi NpoOCTUMM
TpaguuiHUMKM MeTo4amu, Hanpuknag LUNsgxXoM pPO3YMHEHHS Ccomni MeTany B CHUPTI, Hanpuknag
eTaHoni, i AgogaBaHHA A0 cnonyku 3aranbHoi dopmynu (l). Komnnekcu conen metanis MoXHa
BiJOKpEMNIOBATM BIAOMUMU MeTOAAaMM, Hanpuknag Lnaxom inbTPyBaHHS, | B pasi HEOOXiAHOCTI
ounLLAaTH LUNAXOM NepekpucTanisauil.

BuHaxig cToCyeTbCA Tako 3acoby 3axucty pocnuH  anga  6opoTbOM  3i  LWIKiANUMBUMUK
MiKpoopraHiamamm, 30Kkpema LWKignMBUMK rpubamu, SKMA MICTUTb BIANOBIAHI BMHAaxXOAy AaKTUBHI
pevoBuHU. MNepeBaxkHo NaeThesl Npo byHriuMaHi 3acobu, siki MICTATb NpuAAaTHI 40 3aCTOCYBaHHA B
CiNbCbKOMY rOCMOAapCTBi AONOMIDKHI 3aC00U, PO3UMHHUKK, HOCIT, MOBEPXHEBO-AKTUBHI peYOBUHN abo
po3piakyBaui.

OKpiM UbOro, BMHaxiA CTOCyeTbCcA cnocoly GopoTbOM 3i LIKIANMMBUMM MIKPOOPraHisMamu, siKui
BiAPI3HAETbLCA TUM, LUO BIiANOBIAHI BWHAaXOOOBiI aKTUBHI PEYOBMHM HAHOCATb Ha iTonaToreHHi
LKiaNuBi rpnbu Ta/abo Ha TX >KUTTEBMIA NPOCTIp.

3riaHo 3 BUHAX040M HOCIEM € NpupoaHa abo CUHTETUYHA, OpraHivHa abo HeopraHiyHa pevyoBuHa,
3 SKOKO 3MIilYTb abo 3B'A3YIOTb AaKTUBHI PEYOBMHM ANS MNOMIMWEHHA X npuaaTHOCTI Ao
3aCTOCYBaHHS, 30KpPeEMa AN HAHECEHHSA Ha POCIMHKU abo YacTUHW POCIIMH Y1 Ha MOCIBHUIA MmaTtepian.
Hociin, akun Moxe OyTu TBEepAUM YW PiAKAM, B 3aranbHOMy BUMAAKy € iHEPTHUM i mae OyTtu
NpuMaaTHUM 4O 3aCTOCYBaHHS B CillbCLKOMY rocnogapcTBi.

Ak TBepai abo pigki HOCIT 3aCTOCOBYIOTL HaNpUkKNaa Cori aMOHiI0 | NpupoaHi noapiGHeHI nopoaw,
Taki 9K Kao~miHW, TMMHO3EeMW, TanbK, Kpewaa, KBapu, aTtanynbrit, MOHTMOPUNOHIT abo giaToMmoBa
3eMn4, | CUMHTETWMYHI noapibHeHi nopoau, Taki sIK BUCOKOAMUCMEPCHA KPEMHIEBA KUCMOTA, OKCua
anoMiHilo i npupogHi abo CUHTETMYHI cunikatu, CMONW, BOCKW, TBepAi AobpuBa, BOAY, CNUPTH,
0cobnnBo ByTaHON, OpraHiyHi pO3YMHHUKKN, MIHEPAnbHi Ta POCIUHHI XXUPU, a TakoX ix noxigHi. MoxxHa
3aCTOCOBYBaTM TaKOX CyMilli TakMx HOCIIB. 3acTOCOBYBAHUMMW TBEPAUMU HOCIAMMW AN rpaHynaTiB €
Hanpuknag noapibHeHi Ta ppakuioHOBaHi MPUPOAHI nNopoan, Taki 9K KanbUMT, Mapmyp, nemsa,
cenionit, AONOMIT, Ta CUHTETUYHI TPAHYNATU 3 HEOPraHidHOro Ta OpPraHivyHOro GOpOLUHA, a TaKoX
rpaHynsaTM 3 OpraHivyHOro Marepiany, Takoro Ak TUpca, Lukapanyna KOKOCOBUX ropixis, KYKypya3siHi
KadaHu i ctebna TIOTIOHOBUX POCIVH.

Ak 3piakeHi rasonofibHi pospiaxkyBadi abo HOCIT 3aCTOCOBYIOTb TaKi piAnHKU, AKi € rasonodibHumMun
npyv HOpManbHiin TemnepaTypi Ta Nig HOpManbHUM TUCKOM, HanNpUKNaa aepo3onbHi NanuMBHI rasu, Taki
SIK ranoreHOoBYIMEBOAHI, a TakoX OyTaH, nponaH, a3oT i AioKCua Byrneuto.

Y KOMMO3uMLisiX MOXyTb OyTU 3acToCOBaHi aaresiviHi 3acobu, Taki sik kapOokcMMeTunuenonosa,
NPUPOAHI Ta CUHTETUYHI NOPOLIKONOAIOHI, 3epHMCTI abo naTekconoaibHi nonimepwu, Taki Ak rymiapabik,
NONiBIHINOBMI CNMPT, nNOfiBiHINaueTaTr, a TakoX npupoaHi docdoninign, Taki Ak kedhaniHu Ta
NEUNUTUHK, | CUHTETUYHI docdoninian. IHWMMKM goBaBkaMu MOXKYTb OyTM MIHEpanbHi Ta POCMUHHI
KUpHK.

Y pasi BUKOPUCTAHHS BOAM $K PO3pidKyBadya MOXYTb OyTW 3aCTOCOBAHI TaKOX [OMOMKHI
OpraHivHi PO34YNMHHUKKU. 3aCTOCOBYIOTb B OCHOBHOMY TaKi PiaKi PO3YMHHUKKN, 9K apOMaTUYHI peYOBUHU,
Hanpuknag kcunon, Tonyon abo ankinHadTaniHW, XNOpPoBaHi apoMaTuydHi pe4voBUHM abo XNOopoBaHi
anicpaTuuHi BYrmeBoAaHi, Hanpuknag xnopbeH3onu, xnopeTuneHn abo AUXNOpPMETaH, aniaTtuudi
BYIMEBOAHI, Taki Ak uuknorekcaH abo napacdiHu, Hanpuknag HadgToBi ppakuii, MiHepanbHi Ta
POCIUHHI >XMpKU, CMPTU, Taki gk 6ytaHon abo rnikonb, a TakoX iX eTepu Ta eCTepu, KETOHM, Taki K
AUETOH, METUNETUSIKETOH, METUNI3O0YTUNKETOH abo LMKNOreKCaHOH, CUMBbHOMOMAPHI PO3YMHHUKM,
Taki 9k aumeTundopmamig Ta AUMETUNCYNbGOKCUA, a TakoxX BoAY.

BianoBigHi BUHaxoay 3acobu MOXKyTb MICTUTM AOAATKOBO iHLIi KOMMNOHEHTU, TakKi sIK, HAaNpuknag,
NOBEPXHEBO-AKTUBHI PEYOBUHU. 3aCTOCOBYIOTb TakKi NOBEPXHEBO-AaKTUBHI PEYOBUHU, SK €MYNbratopu
Ta/abo cniHoBadvi, aucnepratopu abo 3MouyBanbHi PEYOBMHU, SAKI MalOTb iOHHI ab0 HEioHHI
BNacTMUBOCTI, YN CyMilli LUMX MOBEPXHEBO-aKTUBHUX pPedqoBUH. puknagamu Takux pedoBUH € COfi
noniakpunoBoi KUCMOTU, COMi NIrHOCYNbGOHOBOT KMCMOTU, coni ¢peHonCynb(poHOBOT kucnotu abo
HapTaniHCyNnbOHOBOT KUCNOTU, NPOAYKTU NONIKOHAEHCAUT ETUNEHOKCUAY 3 XKUPHUMUK cnupTamn abo
KUPHUMKU Knucnotamu, abo 3 XXMPHUMKM aMmiHamu, 3amiwleHi dpeHonu (nepeBaxkHo ankindeHonu abdo
apundeHonu), coni ectepiB  CynbOOYPLUTUHOBOT KUCMNOTWU, NOXiAHI TaypuHy (MepeBa)kHO
ankinrtayparu), ectepu (pocdOopHOT KUCNOTK Ta NONIETOKCMITbOBaHMX CnUpTiB abo deHoniB, ecTepu
JKUPHUX KACNOT i nonionie, a TakoX NOXigHi cnonyk, aki MicTATb cynbdatu, cynbgoHatn i pocdaru,
Hanpuknag ankinapunnonirnikoneBuin eTep, ankincynboHaTu, ankincynbaTtn, apuncynbdoHaTty,
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GinkoBi riaponizaTtun, NirHiH-cynbiTHI Nyrn Ta MeTunuenonosa. MpPUCYTHICTbL NOBEPXHEBO-AKTUBHOT
pPeYoBUHU € HEOOXiAHOIO B TOMY BMNAAKY, SIKWO OAHA i3 aKTUBHMX PEYOBMH Ta/abo OaWH i3 iHEPTHUX
HOCIIB HE PO3UMHATLCA Y BOAI, i SKWO 3acobu 3aCTOCOBYIOTL Yy BOAi. BMICT noBEpXHEBO-AKTUBHUX
pevyoBUH CcTaHOBUTL Big 5 A0 40 macoBux BigCOTKIB BiAHOCHO 3arasnbHOI KifbKOCTI BignoBigHOro
BMHaX0A0Bi 3aco0y.

MoxkyTb 6yTu 3acTocoBaHi 6apBHMKKM, TaKi SIK HEOPraHivHi MirMEeHTU, HaANPUKNaz Ookcua 3anisa,
okcua TuTaHy, epouiaHOBMI CUHIW, Ta OpraHiyHi GapBHUKM, Taki AK anisapuHoBi OapBHUKM,
asobapBHUKM Ta MeTandTanouiaHiHOBi 6apBHUKKN, @ TaKOX >XMBUNbHI MIKPOENEMEHTH, Taki sIK coni
3anisa, mapraHuto, 6opy, Migi, kobanbTy, MONiGAEHY Ta UUHKY.

Y pasi HeobXiaHOCTI MOXYTb OYTM 3aCTOCOBAHI TAKOXK iHLLUI A0AATKOBI KOMMOHEHTMW, Hanpuknaa
3axUCHI KONoiaW, 3B'sI3yBarnbHi 3acobu, aaresvMBu, 3ryllyBadi, TMKCOTPOMHI PEYOBMHU, MOCUMIOBAYi
neHeTpauii, crabinisatopu, CeKBeCTpPaHTKU, KOMMNEKCOYTBOPIOBaYi. B3arani akTuBHI pe4oBUHM MOXHA
KOoMOiHyBaTn 3 Oyab-ikuMu TBepauMu abo pigkumm aobaBkamu, AKi 3a3BUYal 3aCTOCOBYIOTb ANS
BUrOTOBMEHHA KOMMNO3ULLiNA.

Y 3aranbHOMYy BMNagKy BiaMoBigHi BMHaxoaoBi 3acobu i komnosuuii mictars Big 0,05 go 99
Mac. %, Bia 0,01 go 98 mac. %, nepeBaxHo Big 0,1 4o 95 mac. %, ocobnueo nepesaxkHo Big 0,5 go 90
Mac. % akTUBHOT peyoBUHU, LiINKOM nepeBaxHo Biga 10 4o 70 macoBuX BigCOTKIB.

BianoBigHi BUHAxXoay akTUBHI pe4yoBUMHM Ta 3acobu mMOXyTb ByTu 3acTocoBaHi cami no cobi abo,
3anexHo Big ix ¢isnuHux ta/abo xiMiYHMX BMACTUBOCTER, Yy DOPMI KOMNO3ULin abo BUrOTOBMNEHUX i3
HUX (POPM 3aCTOCYBaHHSA, TaKUX AK aepo30ni, KancynboBaHi CycneHsii, KOHUEeHTpaTh ANA YTBOPEHHSA
aepos3oniB rapsavnm Ta XONoAHWM CnocoBOM, KanCyrnbOBaHi rpaHynsiTu, ApPiOHO3EPHUCTI rpaHynAaTH,
NNUHHI  KOHUEHTpaTu Ansi obpobkM nNOCIBHOrO mMmarepiany, roToBi A0 3aCTOCYBAHHA PO3YUHMU,
PO3NUIIIOBaHI NOPOLLUKK, NPUAATHI 40 eMyrnbryBaHHS KOHUEHTpaTK, emynbcii "macno-s-sogi" T1a "soaa-
B-mMacni", MakporpaHynaTh, MIKPOrpaHynaATk, NOPOLUKM, nNpuaaTHi A0 AUCNEpPryBaHHA B KM,
3MillYBaHi 3 >XMPOM NAWHHI KOHUEHTpaTW, 3MillyBaHi 3 >XMPOM PigWHK, MiHK, nacTu, MNOCIBHWNA
Martepian, BKpUTUIA NECTULMUAHOK 0BONOHKOI, KOHLEHTPATKU CYCNEH3iA, KOHLEHTPAaTKU CYyCnoemMyrnbCil,
PO3YMHHI KOHLIEHTpAaTKU, CYCMeH3ii, nopolwku ans oONPUCKYBAHHSA, PO3YMHHI MOPOLUKA, AYCTM i
rpaHynsATv, BOAOPO3YMHHI rpaHynatu abo Tabnetku, BOAOPO3UMHHI NOpoLKK aAnsa oBpobku nNociBHOro
MaTepiany, 3MO4YyBaHi MNOPOLUKWA, MNPOCOYEHI AaKTUBHOK PEYOBUHOK MPUPOOHI Ta CUHTETUYHI
MaTtepianu, MiKpoKancynu B noniMepHux marepianax i macax ans o6BonikaHHsl MOCIBHOrO matepiany,
a TakoX KoMnosuuii Ana yTBopeHHa ynbTpamanoob'emHux (ULV) aepo3onis XONOAHUM i rapsymm
cnocobamu.

3asHadeHi Komnosuuii MO)yTb OyTWM BUIOTOBMEHI BIAOMWUM METOAOM, HamMpuKnag LMNSXoM
3MiLLYBaHHA aKTUBHUX PEYOBWUH MPUHAWMHI 3 OOHWUM 3BUYAWHWM PO3YMHHWUKOM YM PO3PiaKyBadeM,
€MynbraTtopom, gucnepratopom ta/abo 3B'A3yBanbHUM abo dikCcyBanbHUM 3acoB60M, 3MOYYBarNbHUM
3acobomM, BOAHUM peneneHToM, y pasi HeoOxigHOCTI cukaTuBamm Ta Y®-ctabinisatopamm, a Takox
HeoOOB'A3KOBO GapBHMKAMU | MiIrMEHTaMK, aHTUCMIHIBAYaMKU, KOHCEpPBaHTaMW, BTOPUHHUMM
3ryulysadaMmu, aaresusamu, ribepeniHamu ta iHWMMu 4onoMibkHUMKM 3acobamm anst o6poGku.

BianoBigHi BUHAxX0A0Bi 3ac06M OXONMIOKOTb HE NMULLE BXE rOTOBI 40 3aCTOCYBAHHA KOMNO3ULT, SKi
MOXYTb OyTM HaHeCceHi Ha pocnuHM abo nociBHMI Martepian 3a JAO0MNOMOroK BiANOBIAHOIO
YCTarkyBaHHA, ane W NPOMMUCNOBI KOHUEHTpAaTH, SKi nepea 3acToCyBaHHAM HeobxigHO po3baBnsiTu
BOAOIO.

BianoBigHi BUHAX040BI aKTUBHI PEYOBUHM MOXYTb OyTKM 3aCTOCOBaHiI cami no cobi um y cknagi
(KOMepUiiHO AOCTYMHMX) KOMMO3MWUiN, a TaKoX Y BUIOTOBMEHMX i3 UMX KOMMO3uUin dropMax
3aCToCyBaHHA B CyMiWi 3 iHWUMK (BiAOMWUMW) aKTUBHUMKU PEYOBUHAMM, TaKUMU SK (HCEKTMUMAMN,
aTpakTaHTWu, CTEPUNAHTU, DakTepuuuaun, akapuuuau, Hemartouuaun, QyHriuuan, perynsatopu pocTy,
repbiunamn, gobpuea, aHTMAOTM Ta XiMiUHi CUTHanNbLHI pevoBuUHKM (aHrn. Semiochemicals).

BianoBigHy BuHaxoaoBi 06pobKy pOCNUH i YaCTUH POCIMH aKTUBHUMMW PEYOBUHAMM 4K 3acobamu
3aifcHIoTE BesnocepeaHb0 abo WNAXOM Aii HA X OTOYEHHS, UTTEBUWA NpocTip abo cknaacbke
MNPUMILLEHHS  3BMYAWHUMKU  METOAaMM, Hamnpuknag LAsSXOM 3aHypeHHdA, OOnNpPUCKYBaHHA 4
pPO3NPUCKYBaHHS, OOOPU3KYBAHHA YU PO3OPU3KYBAHHA, 3POLUEHHS, BUMAPOBYBAHHS, PO3MUIEHHS,
aepo3onbHOT  00pobKM, MOCMNAHHA YU PO3KWAAHHSA, CMiHIOBAHHSA, HamallyBaHHsS, 0OnMBaHHA
(NonmBaHHA), KpanenbHOro 3poLlyBaHHs, a 06pobKy BUXIAHOro wmarepiany Ans BEreTaTUBHOIMO
PO3MHOXEHHS, 30KpEMA HACIHHA, AOAATKOBO LUMSXOM CYXOro YW MOKPOrO MPOTPYEHHA, NPOTPYEHHSA
CYCNEH3isIMK, iHKpyCTaUil, NOKpMTTA OAHO- 4M BararoliapoBold 060NOHKOW Towo. MoxHa Takox
HaHOCUTKU aKTUBHI PEYOBMHM LUMISIXOM YTBOPEHHA ynbTpamanoob'emHux aeposonis abo BBOAMTU B
I'PYHT KOMMNO3ULiT aKTUBHUX PEYOBUH abo cami aKTUBHI PEYOBUHU LUNSAXOM iH'€KLIRA.

BuHaxig cTocyeTbesa Takoxk cnocoby o6pobku nociBHOro Matepiany.

BuHaxig CTOCYyeTbCA TakoX NOCIBHOIO marepiany, skui 6yB 06poGNEHUA OAHUM i3 ONUCAHUX Y
nonepeaHboMy ab3aui meToais. BianosigHi BUHAX0A0BI NOCIBHI Marepianu BUKOPUCTOBYIOTb Yy CNOCOoOi
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3axMUCTy MOCIBHOrO martepiany Bia Heba)kaHWX MiKpoopraHiamis. ¥ LbOMY Cnocobi BUKOPUCTOBYIOTb
NoCiBHWUIA Martepian, 06pobneHunii NpMHaANMHI OAHIEI0 BiaNOBIAHOI BUHAXOA0BI aKTUBHOK PEYOBUHOIO.

BianoBigHi BUHaxoA0Bi akTUBHI peyoBMHM 4K 3acobu npuaatHi Tako Anst o6pobkn NOCIBHOrO
MaTepiany. Benukuin obcAar wkoau, 3anodisiHOT KyNbTYPHUM POCHMHAM LKIANMBUMWU OpraHiaMmamu,
3YMOBIEHMWIT ypaXKeHHsIM NOCIBHOTO mMaTepiany nig vac 36epiraHHs abo nicns cisOu, a Takox nig yac i
nicns NPoOpoCTaHHs1 pocnuH. Lle ocobnmBo KpUTUUHA CTadis PO3BUTKY, OCKINMbKM KOPEHi Ta MapoCTKu
POCIUWH Y MPOLECI POCTY € 0COBNUBO YYTNUBUMMU, | HABITb APIOHE MOLUKOAXKEHHS MOXE MPU3BECTU A0
3armbeni pocnuHu. ToMy AyXKe BaXKNMBO 3abe3neunty 3axuct NOCIBHOrO marepiany i npopocTakunx
POCIMWH LUMNSIXOM 3aCTOCYBAHHS BiANOBiAHMX 3aC00iB.

Cnocobu 6opoTbbu 3 chitonatoreHHUMK rpudamm WNaxom obpobkn NOCIBHOrO Martepiany pocnuH
34aBHa BigOMi i NOCTIMHO BAOCKOHamMWTLCA. Monpu uUe npu 06pobui nociBHOro mMarepiany
BUHMKAKOTb Npodnemu, ki He 3aBXAW BAAETLCS YCMILULHO BUPILLMTW. ToMy Ba)kaHo po3pobutu Taki
cnocobun 3axucTy NOCIBHOrO mMarepiany i NpopocTalounx PoOCnuH, aki He noTpebyesanu 6 40AaTKOBOrO
HaHEeCeHHs 3acobiB AnA 3axuMCTy POCMMH nicna ciBOM 4M MOSABU CXOAIB POCHUH abo MpPUHANMHI
[03BOMANM 6 3HAYHO 3MEHLUMTU OBCAr 3aCTOCYBaHHA Takmx 3acobiB. Takox OaxaHo ONMTMMI3yBaTu
KiNbKICTb 3aCTOCOBYBAHOI aKTMBHOT PEYOBMHM HACTINbKKU, W06 3abe3neuntn skHaWKpawuin 3axucT
MOCIBHOTO Martepiany i npopocTralymx pPOCNUH BiA YypaeHHs itonaTtoreHHuMn rpubamn 6e3
MOLLKOKEHHS] CaMUX POCINUH 3aCTOCOBYBAHOI aKTUBHOK PEYOBUHO. 30kpema, cnocobu obpobku
MOCIBHOrO mMartepiany MawTb OyTM po3paxoBaHi Ha BUKOPUCTAHHS BRACHUX  YHTLMAHMX
BNAaCTUBOCTEN TPAHCTEHHUX POCIUH, WoO 3abesneunTtn onTUManbHUA 3aXUCT NOCIBHOrO Matepiany i
NPOPOCTauUX POCMUH NPU MiHIMaNbHUX BUTpaTax 3acobis 3axXMCTy POCIUH.

ToMy BMHAaxig CTOCYETbCS TAKOX CNocoby 3axuCTy NOCIBHOTO Marepiany i npopocTalounx pocnuH
BiJ YLUKOAKEHHS chiTonaTtoreHHuMmn rpudamm, B SKOMYy NOCIBHUIA maTtepian obpobnawTb BianoBigHUM
BUHaxoay 3acoboM. BuMHaxia CTOCYETbCA TaKOX 3aCTOCYBAHHSA BiANOBiAHWX BMHaxoay 3acobie ans
06pobkM NoOciBHOrO Martepiany AN 3axXUCTy NOCIBHOTO Marepiany i NpopocTalumMx POCNUH NpPoTU
diTtonaroreHHux rpubis. KpiM LbOro, BUHaxig CTOCYeTbCA MOCIBHOrO Marepiany, Sskun ans 3axucty Bia
diTonaroreHHux rpubis 6ys 06pobneHnn BianosiaHUM BUHaAXoAy 3acoboMm.

Ona 6opotbbu 3 ditonatoreHHUMM rpudamm, K YyPaKyloTb POCMMHU TMIiCNS MNPOPOCTaHHA,
3aCTOCOBYIOTb Hacamnepen 0OpoOKy FpyHTY i HaA3eMHMX YaCTMH POCNMH 3acobamMu AN 3axucTy
pPOCMUH. Y 3B'A3Ky 3 NOOOIOBAHHSIMU BiAHOCHO MOXMMBOIO BMNUBY 3ac00iB 3axUCTy POCHMH Ha
OOBKINNA i 340poB'A NIOAEN | TBAPUH HaMararTbCA 3MEHLUMTU KifbKiCTb 3aCTOCOBYBaHWUX akKTUBHMUX
PEYOBUH.

OpaHielo 3 nepeBar BMHaxody € Te, WO BHACNAOK OCOOGNUBMX CUCTEMHUX BNACTUBOCTEN
BiANOBIAHMX BUHAX0Ay aKTUBHMX PE4OBUH Ta 3acobiB 06pobka NoCiBHOTO MaTepiany UMMM aKTUBHUMM
peyoBMHaMu Ta 3acobamu 3abesnedye 3axucCT Bif yPakKeHHS gdiTonaToreHHumu rpudbamu He nue
camoro nociBHOro martepiany, ane i NpopocTar4nX i3 HbOro POCHMH. 3aBAsKN LbOMY HEMAae noTpedu
B 6esnocepeHii 06pobUi KynbTypu HAa MOMEHT ciBOM abo HeBAOB3I MO i 3aBEPLLUEHHI.

Takox cnig BBaXKaTU nepeBarolo Te, WO BiANOBiAHI BMHAXO0Ay AaKTUBHI PEYOBMHM Ta 3acobu
MOXYTb OyTM 3acTOCOBaHi 30kpeMa Ans 0OpoOKM TPaHCreHHOro NOCIBHOrO Marepiany. npuyomy
POCIMUWHA, LLI0 NPOPOCTAE 3 LbOro NOCIBHOrO MaTepiany, BUSBNSETbCA 30aTHOK A0 CUHTE3Y Binka, akun
nportuaie LWwkigHukam. OBpobka Takoro MOCIBHOrO Marepiany BiaAMOBIAHUMW BUHAXOAy AaKTUBHUMM
pevyoBMHaMu Ta 3acobamm g03BONSE 3ab0e3neYnMTn 3axXMCT Bid NEBHMX LUKIAHWKIB 3aBASAKW €KCMNPECii,
Hanpuknag, iHcekTuuuaHoro 6Oinka. [Mpu uUbOMy HecnoaiBaHo O6yno BUABMEHO A0AaTKOBUNA
CUHEPTiYHNIA eDEKT, AKMI NOCUNIOE eDEKTUBHICTb 3aXUCTY Bia YLUKOMKEHHS LUKIAHUKAMU,

BianoBigHi BMHaxodoBi 3acobu npuaatHi Ang 3axXUCTy MOCIBHOrO marepiany Oyab-sKuxX COpTiB
POCMUH Yy CiNbCbKOMY [OCMOAApCTBi, B TEMMMUAX, HA nicoBux yriaaax abo B cagiBHUUTBI Ta
BUHOrpagapcTBi. 3okpema, npu UbOMY RAETbLCA NPO NOCIBHUW MaTepian 3epHOBUX KYNbTYp (TaKUX AK
MWeEeHNLA, SYMiHb, XXWTO, TpUTUKane, Npoco Ta OBEC), KyKypya3u, 6aBOBHUMKY, COi, pucy, kaptonmi,
coHsAwHMKA, 606iB, kaBu, Bypsaky (Hanpuknag LUyKpOBOro Ta KOpMOBOro BypsKy), apaxicy, pancy, Maky,
MAacCMMHMW, KOKOCY, Kakao, LyKPOBOT TPOCTUHU, TIOTIOHY, OBOYIB (Takux siKk TOMaTW, Oripku, unbyns i
canar), TpaB i AeKOPaTUBHUX POCIMH (OMB. Takox gani). Ocobnmee 3Ha4eHHA Mmae 06pobka NOCIBHOIO
MaTepiany 3epHOBUX KYNbTYp (Taknx SK NWEHUUS, SYMiHb, XKUTO, TPUTUKANE Ta OBEC), KYKypyasu Ta
pucy.

Ak onucaHo aani, obpobka TpaHCreHHOro MOCIBHOrO Marepiany BiANOBIAHMMM BUHAaxXOAOBI
AKTMBHMMM PeYOBMHAMU YmM 3acobamn mae ocobnuBe 3HayeHHs. Lle ctocyeTbea nociBHoOro martepiany
POCNKH, AKi MICTATbL NPUHANMHI OAMH FETEPONOTNMHUIA reH, Wo YMOXINUBIOE EKCMNPECito noninentuay
un Binka, Aki MalTb IHCEKTUUMAHI BNAaCTUBOCTI. T€TEPONOriYHUIi FTeH y TPAHCrEHHOMY MOCIBHOMY
MaTepiani MoXe NoxXoauTu, Hanpuknag, i3 mikpoopradiamis Bugis Bacillus, Rhizobium, Pseudomonas,
Serratia, Trichoderma, Clavibacter, Glomus a6o Gliocladium. MNepeBa)kHO Uen reTeponoriYyHnin rex
noxoautb i3 Bacillus sp., npu4oMy reHonpoaykt € edeKTUBHUM MPOTU KYKYPYA3AHOrO METENuKa
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(European corn borer) Ta/abo 3axigHoro kykypyassHoro xyka (Wectepn Corn Rootworm). oco6nmeo
nepeBaXkHO reTeponoriyHnuii red noxoauTs i3 Bacillus thuringiensis.

Y paMkax BMHaxody Ha NOCIBHMWA MaTepian HaHocaTb abo BiANOBiIAHI BMHaxoay 3acobu, abo
npuaatHi A0 3aCTOCYBaHHSA KOMMO3WUIT, WO MIiCTATL Ui 3acobu. NepeBakHO NOCIBHUIA MaTepian
o6pobnATL Y HACTINbKM CTaBiNbHOMY CTaHi, WO WOro YLWKOAKEHHA B mnpoueci ob6pobku €
HEMOXIMBUM. Y 3aranbHOMY Bunaaky obpobKy MOCIBHOro Marepiany MoxHa 3AidcHoBatn B Oyab-
KM MOMEHT Yacy Mk 36upaHHsaM BpoXKato Ta ciBboto. 3aszBuyaii 3acTOCOBYIOTh NOCIBHUI Marepian,
SKUIA BigOKPEMIEHUIA Big POCIMHK | OUYULLIEHMIA Bi KayaHiB, WKapanynu, cteben, 060NoHOK, BONOKOH
abo M'akoTi nnoais. Hanpuknaa, Mo)Ha 3aCTOCOBYBaTM MOCIBHUIA Marepian, akun 6y 3ibpaHun,
OUMLLEHUA | BUCYLLUEHWA [0 BONOTOCTi MeHWe HiXK 15 mac. %. ANbTEpPHATUBHO MOXe OyTu
3aCTOCOBaHUI TaKOX MOCIBHWUWA Marepian, skui nicns BUCyLLyBaHHS ©yB, Hanpuknag, o6pobneHuit
BOAOIO | 3HOBY BUCYLLEHUIA.

Y3arani npu o6pobui NOCIBHOrO martepiany crnig CTEXWTW 3a TuM, WOO KiNbKiCTb HAHECEHOTO Ha
NOCIBHUIA Martepian BignoBigHOro BMHaxoAoBi 3acoby Ta/abo iHWMX AO0AATKOBMX PEYOBUH Oyna
nigibpaHa Takum YMHOM, OO YHUKHYTU HEraTUBHOIO BMMMBY Ha MPOPOCTAHHA MOCIBHOrO marepiany
Ta NOWKOMXKEHHA NpOpOoCTalyol 3 HbOro pocnuHu. Lle cnig BpaxoByBaTW Hacamnepen y pasi
3aCTOCYBaHHA aKTUBHUX PEYOBWH, MEBHI HOPMM BUTPATU SKUX MOXKYTb CHAPUYMUHATU DITOTOKCUYHI
edekTn.

BianosigHi BMHaxogy 3acobu moxHa HaHocuTM 6GesnocepeaHbo, TOOTO 6e3 aoAaBaHHA iHLLMX
KOMIMOHEHTIB i po3baBneHHs. Ak npaBuMno, NEPEBAXKHUM € BapPiaHT HAHECEHHs 3acobiB Ha MOCIBHUI
MaTtepian y ¢opmi BignosigHoT komno3uuii. BignosiaHi komnosuuii Ta cnocodbu o6pobkn nociBHOrO
MaTepiany Bigomi caxiBusMm i onucaHi, Hanpuknag, y Takux nybnikauiax: US 4,272,417 A, US
4245432 A, US 4,808,430 A, US 5,876,739 A, US 2003/0176428 A1, WO 2002/080675 A1, WO
2002/028186 A2.

MpuaaTtHi 40 3aCTOCYBAHHS 3riAHO 3 BUHAXO0A0M aKTUBHI PEYOBUHU MOXYTb OYTWM nepeBeaeHi B
CTaHJapPTHI KOMNO3uUil ANA NPOTPYOBAHHA, Taki 9K PO3YMHKU, €MYyNbCii, CYCneHsii, MOPOLUKK, MiHWK,
rigpocymiwi abo iHWi obGBonikawo4vi Macu AN MNOCIBHOrO Martepiany, a TakoX Komnosuuili ans
YTBOPEHHS ynbTpaMmanoob'emHux (ULV) aeposonis.

Lli komno3uuii BUroTOBNAKTL BiAOMUMW METO4AMU LUSISIXOM 3MiLLYBaHHA aKTUBHUX PEYOBUH 3i
3BUYAWHMMK OOAATKOBUMU PEYOBMHAMM, Hanpuknag TpaguuiiHumn 3acobamu ana pos3basneHHs, a
TakoXX po3vMHHMKaAmMM abo  pospimkyBadyamu, OapBHMKAMM, 3MOYYyBanbHUMKU  3acobamu,
aucnepratopamu, emynbratopamu, aHTUCMIHIOBaYaMK, KOHCEPBAHTAMU, BTOPUHHUMHK 3ryLLyBavamu,
knesimu, ribepeniHamm, a TakoX BOAOIO.

BapBHMKamK, SKi MOXKYTb BXOAWTU A0 cknagy npuaaTHUX A0 3aCTOCYBaHHS 3rifHO 3 BUHaX04OM
KOMMO3MLiA ANs NPOTPYIOBAHHSA, € BCi CTAaHAAPTHI 3aCTOCOBYBAHI AN nodibHux uinen 6apeHukn. Ons
LbOro MOXyTb OyTH 3aCTOCOBAaHI 9K Mano PO34YnHHI y BOAI NirMEHTH, TakK i BOAOPO3UNHHI BapBHUKN. HAK
npuknagu cnig skasatu sigomi 6apsHuku Pogamin B (Rhodamin B), yepBoHi nirmeHtn C.l. Pigment
Red 112 ta C.l. Solvent Red 1.

3mMouyBanbHUMK 3acobamu, SKi MOXKYTb BXOAMTU A0 CKNagy npuaatHUX A0 3aCTOCYBaHHS 3rigHO 3
BMHaxo4OM KOMMO3WLiA ANS MPOTPYIOBAHHA, € BCi CTaHOApPTHi 3acTOCOBYBaHI B KOMMNO3WULiSAX
arpoxiMiYHUX  aKTUBHUX  pPeYoBMH  3acobu, WO NOninwylTb  3MOYyBaHHA. [lepeBaxkHO
3aCTOCOBYBAHUMM 3MOYYBanbHUMK 3acobamu € ankinHadtaniHcynsoHaTu, Taki sk giisonponin- abo
aiisobytun-HadraniHcynboHaTH.

OucnepratopamMn Ta/abo emynbratopamu, fki MOXYTb BXOAMTU A0 cCKknagy npuaaTtHux Ao
3aCTOCyBaHHSA 3rigHO 3 BUHAX040M KOMNO3UUIA ANS NPOTPYIOBaHHS, € BCi CTaHAAapTHI 3aCTOCOBYBaHI B
KOMMO3MLISIX arpoxiMiYHMX aKTUBHUX PEYOBUH HEIOHHI, aHIOHHI Ta KaTiOHHI aucnepryiodi 3acobu.
MepeBa)kHO NMPUAATHUMKM OO0 3aCTOCYBAHHSA € HEIOHHI UM aHiOHHI aucnepratopu abo Cymilli HEIOHHUX
YM aHioHHWX Aaucnepratopis. [lpuaaTHUMKM [0 3aCTOCYBaHHA HEIOHHUMKM gucnepratopamu €
Hacamnepea Gnok-cniBnoniMepun eTUNeHoKCuay i NponineHokcuay, ankindeHon-nonirnikonesnn eTep,
a TakoxK TpuctupundeHon-nonirnikoneemn etep Ta ix docdaroBaHi abo cynbdartoBaHi NOXigHi.
MNpugaTHUMKU 4O 3aCTOCYBaHHA aHiOHHWMKW Aucnepratopamu € Hacamnepes nirHiHcynbdoHaTu, coni
NoniakpunoBoT KUCNOTK Ta NPOAYKTU NonikoHAeHcauill dopManbaeriay 3 apuncynbgoHaTom.

AHTUCNiIHIOBaYaMn, SKi MOXXYTb BXOAUTW OO0 CKnagy npuaaTtHUX OO0 3aCTOCYBaHHA 3rigHO 3
BMHaxo4OM KOMMO3WLiA ANS NPOTPYIOBAHHA, € BCi CTaHOAPTHi 3acTOCOBYBaAHI B KOMMNO3WULiSAX
arpoxiMidHUX akTUBHUX PEYOBUH 3acobu, WO MPUTHIYMYIOTb CNiHIOBaHHA. MNepeBaXkHo npuaatHuMKU A0
3aCTOCYBaHHSA € CUNIKOHOBI NiIHOrAaCHUKKU Ta cTeapaT MarHito.

KoHcepBaHTamu, SKi MOXYTb BXOAUTM O CKNagy npuaaTHUX A0 3aCTOCYBaHHS 3rigHO 3
BMHAX0A0M KOMMNO3ULIA ANSA NPOTPYIOBAHHSA, € BCi CTaHAAPTHI 3acobu, 3aCTOCOBYBaHi B arpoXiMivuHUX
3acobax ana nodibHux uinen. Ak npuknaau cnig Bkasatn guxnopodeH ta remidpopmanb 6eH3MNoBoro
cnupTy.
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BTOpMHHMMM 3ryulyBayamu, siki MOXKYTb BXOAWTU A0 CKNnagy npuaaTHUX 40 3aCTOCYBaHHA 3rigHO 3
BMHAX0A0M KOMMNO3ULIA ANSA NPOTPYIOBAHHSA, € BCi CTaHAAPTHI 3acobu, 3aCTOCOBYBaHi B arpoXiMivuHUX
3acobax ans nogibHux uinen. MNepeBaXkHO 3aCTOCOBYIOTb MOXiAHI LIEMONO3M, MOXigHi akpunoBoi
KMCNOTK, KCaHTaH, MoauikoBaHi rMMHU Ta BUCOKOANCNEPCHY KPEMHIEBY KUCIIOTY.

Kneamu, aki MOXyTb BXOAUTU AO CKNagy MpuAatHMX 4O 3aCTOCYBaHHA 3rigHO 3 BUHAxogoM
KOMMO3MLiA ANA NPOTPYEHHS, € BCi CTaHAAPTHI 3B'A3yBanbHi 3acobu, npuaaTtHi 40 3aCTOCYBaHHA B
3acobax Aansi nNpoTpyeHHA. [lepeBa)kHO 3aCTOCOBYKOTb NOMIBIHINMIPONiAOH, nNONiBiHINaueTar,
NONIBIHINOBMI CAUPT i TUNO3Y.

M6epeniHamm, Aki MOXyTb BXOAMTM A0 CKNnaay nNpuaaTtHUX A0 3aCTOCYBaHHSA 3riAHO 3 BUHAXOA0M
KOMMO3MULiA ANA NPOTPYEHHS, € nepeBaxkHo ribepeniHn A1, A3 (ribepeniHoBa kucrnorta), A4 T1a A7;
0Cco0NMBO MEepeBaXkHO 3aCTOCOBYHOTbL ribepeniHoBy kucnoTy. bGepeniHM € BiAOMUMU pEYOBUHAMU
(auB. R. Wegler "Chemie der Pflanzenschutz-und Schadlingsbekdmpfungsmittel" ("Ximis
necruuuais"™), Tom 2, BuaaBsHULUTBO Springer Verlag, 1970, ctop. 401-412).

MpuaaTtHuMM OO 3aCTOCYBAHHS 3riAHO 3 BUMHAXOAOM KOMMO3MLisMKU 3acoBiB ANs NPOTPYIOBAHHS
MOXHa abo 6GesnocepeaHbo, abo micna nNonepeaHbOro pPo3BedeHHA BOACK 06podnatu nociBHMIA
MaTepian HanpisHOMaHITHILLMX BMAIB, TAKOX MOCIBHUI Martepian TPaHCreHHUX pPochuH. MNpu ubomy B
npoueci B3aemoaii 3 pe4oBMHaAMK, YTBOPIOBAHUMU B Pe3ynbTaTi eKCnpecii, MOXXYTb BUHUKATW TakoXK
004aTKOBI CUHEPTIYHI ehbekTn.

Ona o0pobku nNOCIBHOrO mMmarepiany npuaaTHMUMKM [0 3aCTOCYBaHHA 3rigHO 3 BUHaX0A0M
KOMNO3uuisMM ANs  NpoTpyloBaHHA abo BWUFOTOBMEHMMU 3 HUX LUMSXOM A0AABaHHA BOAU
npenapatuBHumn opmamn npuaaTHi BCi 3MillyBanbHi NPUCTPOT, SKi B3arani 3acTOCOBYHOTb AN
NpoTpYlOBaHHA. 3oKkpemMa, ANna NpoTPYBaHHA NOCIBHUI MaTepian 3aknagatwTb Y 3MillyBad, 4o4aloTb
BGa)kaHy KinNbKiCTb KOMMO3uUii 3acobiB Ans npoTpyloBaHHs, abo 6e3 posbaBneHHsaA, abo nicns
nonepeaHbLoro po3baBneHHs BOAOHK, i MEPEMIlLYIOTb ANS PIBHOMIPHOTO pos3nofiny Komnosuuii Ha
nociBHOMY MaTepiani. B pasi HeobxiaHOCTi NOCiBHUIT MaTepian NoTiM BUCYLLYIOTb.

BianoBigHi BUHAxXoA0Bi aKTUBHI PEYOBMHKU Ta 3acobM NPOSABMSAIOTb CUIMbHY MIKpoGiUMAHY Aito i
MOXYTb OYyTM 3aCTOCOBaHi Ana GopoTbOM 3i WKIANMMBUMKU MIKpOOPraHiamamu, Takummu sk rpudu i
GakTepii, B ranysi 3axucTty pocnuH i marepianis.

dyHriumaHi 3acobun MoXyTb 6yTK 3aCTOCOBAaHI B ranysi 3axucty pocnuH anst 6opotsou 3 rpubamu
knacis nnasmogiodopomiuetn (Plasmodiophoromycetes), oomuuetn (Oomycetes), xutpugiomiuetn
(Chytridiomycetes), 3siromiuetn (Zygomycetes), ackomiuetn (Ascomycetes), 0GasugiomiueTu
(Basidiomycetes) i aentepomiueTtun (Deuteromycetes).

BakrepuungHi 3acobu MoXyTb OyTu 3acTOCOBaHi B ramnysi 3axucTy pocnuH anst 6opoTbbu 3
Gakrepiamn cimencts ncesaomoHaan (Pseudomonadaceae), pi3obii (Rhizobiaceae), eHtepobakrepii
(Enterobacteriaceae), kopuHobakrtepii (Corynebacteriaceae) i ctpentomiuetn (Streptomycetaceae).

BianoBigHi BUHaxoay dyHriuMaHi 3acobum mMoxyTb 6yTu 3acTocoBaHi Ansl NikyBaHHs abo 3axucry
Bifl ypakeHHs1 pitonaTtoreHHummn rpubamu. TOMy BMHAXi CTOCYETbCA TaKOX CMOCOOY NiKyBaHHSA i
3axucty ans 6opoTbbu 3 pitonatoreHHMMK rpubamm LINAXOM 3aCTOCYBAHHS BiANOBIAHUX BUHAXOAOBI
aKTUBHUX pe4oBUH abo 3acobiB, SKi HAHOCATL HA MOCIBHWMI MaTepiarn, poCnuHU abo YaCcTUHU POCIUH,
nnoau abo rpyHT, Ha AKOMY POCTYTb POCIMHU.

BianosigHi BUHaxoao0Bi 3acodbu ana 6opoTbbu 3 diTtonatoreHHUMU rpubamm MiCTaTb €(PEeKTUBHY,
ane He (PITOTOKCUYHY KiNbKICTb BiANOBIAHMX BMHaXOAOBi akTUBHMX PEYOBUH. "EekTMBHA, ane He
ITOTOKCUYHA KiNbKiCTb" BiANOBIAAE KiMbKOCTi BiANOBIAHOrO BUHAxoAoBi 3acoby, fka € A0CTaTHbO
ans 3abesneyeHHs 4OCTaTHLOrO KOHTPOMO abo MOBHOTO 3HULLEHHS FPUBKOBUX 3aXBOPIOBAHb POCIWH i
BOAHOYAC HE CMPUYMHAE XOAHUX CYTTEBUX CUMMTOMIB (PITOTOKCHMYHOCTI. Lia KinbKiCTb y 3aranbHOMY
BUMAAKy MOXE BapiloBaTu B LUMPOKMX Mexax. BoHa 3anexuTb Big 6aratbox YMHHUKIB, HANPUKNaa Big
KOHKPETHOro rpuba, €KkMi Mianarae 3HULLEHHIO, POCMWMHM, KIIMATUYHMX YMOB | KOMMOHEHTIB
BiANOBIAHUX BUHAX0A0Bi 3acobiB.

HOobpa nepeHOCUMMICTb pOCNMHAMM AaKTUBHMUX PEYOBUH Yy KOHLEHTpauisix, HeoOXxiaHux ans
60opoTLOM i3 3aXBOPIOBAHHAMM POCNNH, AO3BONSAE 3aCTOCOBYBATH iX ANsl 06poOKM HaA3EMHUX YaCTUH
POCNWH, CAAWBHOIO i MOCIBHOIO MaTepiany Ta I'pyHTY.

3rigHO 3 BMHaAxo04OM MOXHa 0BpobnsaATu BCi POCNMHU | YACTUHM POCNUH. TpU LUbOMY MOHATTS
"POCIMHK" OXONIMIOE BCi POCMMHM i monymnauii pocnuH, Taki SK KOPUCHI Ta Oyp'sHOBI AMKOPOCTYYI
poCnuHKU abo KynbTYPHI POCNUHM (BKMOYAKOYM KyNbTYPHI POCIIUHU, SKi POCTYTb Y NPUPOAHUX YMOBAX).
KynbTypHUMMW pOCNUHAMM MOXYTb OYyTU POCNMHKM, $IKi MOXYTb OYyTWM oaepkaHi TpaguuinHUMM
MeToAaMn BUPOLLYBAHHA i onTumisauii abo metogamu OIOTEXHOMOrIM Ta TEHHOT iHXEHepiT uu
KOMOIHaLis MM UMX METOAIB, BKNIOYAIOUMN TPAHCTEHHI POCIMHU, a TAKOX COPTU POCNUH, SIKi nianagatwTb
abo He nmianagawTb Nig cdepy NPaBoOBOro 3axucTy COPTOBUX CBigouTs. MNoHATTA "J4acTUHM POCHuH"
OXOMMIE BCi HAA3€eMHI Ta NiA3EMHi YacTUHU | opraHn POCNWH, Taki 9K narid, NUCT, KBiTKA i KOPiHb,
npuknagaMmyM sikux € Nuctd, xBosi, ctebna, CTBOMW, KBiTWU, MMNOAOBI Tina, NIOAW i HACIHHA, a TaKoX
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KOpiHHA, Oynbbu Ta pusomu. [0 4aCTUH POCNUH HanexuTb TakoX 3i0paHuin BpoOXaW, a Takox
BEreTaTUBHUI | TEHEPATUBHUI MaTepian Ansi pO3MHOXEHHS, HANPUKNaz JYepeLuku, 6ynsou, pusomu,
BiAcaaKu Ta HACIHHS.

BianoBigHi BUHAaxX040Bi akTUBHI PEYOBUHMU, AKi 4OOpE MEPEHOCATLCS POCMMHAMM, BiAPISHAIOTHCS
HU3bKOIK TOKCUYHICTIO ANS TENNOKPOBHUX TBAPUH | HE WIKIANMBI ANA AOBKINNSA, npuaaTHi ANA 3axucty
POCNWH i OpraHiB POCHIMH, NiABULLEHHA BPOXXANHOCTI, NOMINWEHHA AKOCTI POCSMHHULBLKOT NPOayKUil.
BoHu MOXyTb OyTM 3aCTOCOBAHI MEPEBAXHO SIK 3aCOBKM ANA 3axuMCTy POCNUH. BOHWM nposiBRsiOTb
€(EKTUBHICTb MPOTWU HOPMAanbHO YYTNUBUX i PE3UCTEHTHUX BUAIB, @ TAKOX MPOTU BCiX abo oKkpeMux
cTagin po3BUTKY.

PocnmHamu, siki MoxxHa 06pobnaTu 3rigHO 3 BUHAaxoAoM, € BGaBOBHUK, NMbOH, BUHOrpaa, ppykru,
OBOMI, Taki Ak Rosaceae sp. (Hanpuknag 3epHATKOBI NNoau, Taki Ak abnyka i rpyLi, a TakoxX KiCTOUKOBI
nnoau, Taki sk abpuKocK, BULLHI, MUTAanb i NEPCUKK, Ta CAAOBO-ATAHI KyNbTYpU, TakKi sIK CYHULS),
Ribesioidae sp., Juglandaceae sp., Betulaceae sp., Anacardiaceae sp., Fagaceae sp., Moraceae sp.,
Oleaceae sp., Actinidaceae sp., Lauraceae sp., Musaceae sp. (Hanpuknag ©aHaHOBI POCMUHM i
nnaHTadii), Rubiaceae sp. (Hanpuknag kaea), Theaceae sp., Sterculiceae sp., Rutaceae sp.
(Hanpuknag NnMMOHK, anenbcuHKn | rpenndpyTn); Solanaceae sp. (Hanpuknag TomaTw), Liliaceae sp.,
Asteraceae sp. (Hanpuknag canart), Umbelliferae sp., Cruciferae sp., Chenopodiaceae sp.,
Cucurbitaceae sp. (Hanpuknag oripok), Alliaceae sp. (Hanpuknag 4YacHuk, unbyns), Papilionaceae sp.
(Hanpuknag ropox); rofioBHi KOPUCHI POCNUHK, Taki Ak Gramineae sp. (Hanpuknag Kykypyasa, Tpasu,
3EpHOBI, Taki 9K NWEeHULUSN, XUTO, PUC, SYMiHb, OBEC, NPOCO i TpuTUKane), Poaceae sp. (Hanpuknag
uykpoBa TpocTuHa), Asteraceae sp. (Hanpuknag coHAWHKUK), Brassicaceae sp. (Hanpuknag
GinokadaHHa Ta 4epBOHOKa4YaHHa Kanycra, Opokoni, UBiTHA kanycra, OprcenbCbka Kkanycra,
KMTalcbka kanycra (nak-4on), konbpabdi, peguc, a Takox panc, ripumus, XpiH Ta kpec-canar), Fabacae
sp. (Hanpuknag 606u, apaxic), Papilionaceae sp. (Hanpuknag cos)), Solanaceae sp. (Hanpuknag
kaptonns), Chenopodiaceae sp. (Hanpuknag LYKPOBUIA Ta KOPMOBUIA Oypsik, MAHronbh, CTONOBUN
OypsiK); KOPUCHI Ta A€KOPATUBHI POCNMHM B cadax i nicax; a TakoXK reHETUYHO MOAUIKOBAHI BUAM LMX
POCINH.

Ak 6yno 3asHa4yeHo BULLE, 3rigHO 3 BUHAXOA0M MOXHAa 0BpobnaTy BCi pOCNMHM Ta iX YacTUHU. Y
nepeBaxkHin OpMi BMKOHAHHA BUHaxody o6pobnsaiTb aukopocni abo oaep)aHi TpaauuinHUMM
GioNoriYHMMM METO4aMn BUPOLLYBaHHS, TAKUMK AK CXPELLyBaHHA abo CUHTE3 MpOTONMacTiB, BUAU U
COPTM POCMMH, A TaKOXK IX YacTUHU. B iHLWIA nepeBaxkHin hopMi BUKOHAHHA BUHaxoay obpobnsioTb
TPaHCreHHi POCAUHU | COPTU POCIKH, OAEP>KaHI METOAAMMU FEHHOT iHXKEHEPIT, 3aNeXHO BiJ KOHKPETHUX
0OCTaBUH B NOEAHAHHI 3 TpaguUIHUMKU MeTodaMn (reHeTUYHO MoaudikoBaHi opraHiamu, Genetically
Modified Organisms), Ta ix 4YacTuHU. MOACHEHHA MOHATTA "JacTuHu" abo "yacTuHu pocnuH" Byno
HaBegeHo Bulle. OcobNMBO MEPEBAXHO 3rigHO 3 BMHAX0AOM 0Opo6GNAITb POCNMHM KOMEPLUIAHO
OOCTYNHUX abo TPaaULINHO BXUBAHMX COPTIB. MOHATTA "COPTM POCNUH" 3aCTOCOBYIOTb AN POCHMUH i3
HOBMMMW BracTuBocTAMU (aHrn. Traits), aki 6ynu ogepxkaHi TpaguuiiHuMmmn cnocobammu BUPOLLYBAHHS,
wnsixom MyrareHedy abo metogamu pekombGiHauii OHK. Lle moxyTtb 6yt coptu, nopoau, Gio- Ta
FEHOTUMMN.

BianoBigHuin BuHaxoaoBi cnocid o6pobkn Moxke OyTM  3aCTOCOBAHUW A0 TEHETUYHO
MoaudikoBaHux opradismis (TMO), Hanpuknag pocnuH abo HaciHHA. FeHeTU4YHO mMoandiKoBaHUMU
(abo TpaHCreHHMMMK) € POCMUHMU, B SAKUX TETEPONOriYHMIN reH crabinbHO iHTErpoOBaHUMN Yy TEHOM.
MoHATTA "reTeponoriYHui ren" 03Ha4vae no CyTi reH, CTBOPeHUi abo acembrbOBaHUI No3a POCIMHOL,
SKMA NPU BBEJEHHI B TeHOM KNITMHHOTO f4pa, Xnoponnacty abo inoxoHApii Hagae TpaHcOPMOBaHiN
POCMUHI HOBUX ab0 MONINLWEHUX arpOHOMIYHMX abo iHLWMX BRACTMBOCTEN 3a PaXyHOK BUTUCHEHHSI
BignoeiaHoro Ginka abo noninentuay, abo NPUrHIYEHHSA YW BigKMIOYEHHS iHLLIOTrO reHy Yu reHiB, SKun
UM SAKi iCHYIOTb B POCNUHI (Hanpuknag i3 3acToCyBaHHAM aHTUCMUCIOBOT (aHrn. Antisense) abo
KOCYNpeCUBHOT TexHoNorin, abo TexHonorii Ha ocHoBi PHK-iHTepdepeHuii (RNAI, RNA Interference)).
[eTeponoriyHUIn reH, AKU iCHye B FeHOMI, Ha3MBalOTb TaKOX TpaHCreHom. TpaHcreH, BNacTUBOCTI
SIKOr0 BM3HaYeHi Moro cneyndivyHUM NONOXKEHHAM Y FeHOMi POCIIMHK, Ha3WBalOTb TpaHcopMaUiiHo
abo TpaHCreHHo nogieto (anrn. Event).

3anexHo Big BuaiB abo cOpPTiB POCNUH, 1X MICLE3HaXOMKEHHA Ta YMOB POCTy (I'pyHTY, Knimary,
BEreTauinHoro nepioay, >UBMEHHSA) BiAMNOBIAHA BMHaxoay oOpobka MOXE CAPUYMHATU TakoX
cynepaguTuBHi ("cuHepridHi") edpektn. Moxnusi, Hanpuknag, Taki edpekTu, ki BUXOAATb 3a MeXi
OUiKyBaAHUX. 3MEHLLUEHHA HOPMKW BUTpaTu Ta/abo pO3WUMPEHHA cnekTpy Aii, Ta/abo nigBULIEHHSN
€EKTUBHOCTI aKTUBHMUX PEYOBUH i KOMNO3ULIN, SIKi MOXKYTb OyTKM 3aCTOCOBAHI 3rigHO 3 BMHAaX0AO0M,
NOMINLUEHHA POCTY POCIMWH, 30iNbLUEHHS CTIMKOCTI A0 BUCOKMX ab0 HU3bKMX TEMMNEpAaTyp, CYXOCTi,
BOMOrocTi abo 3acONEHOCTi I'PyHTY, MiABULLEHHSA IHTEHCUMBHOCTI UBITIHHSI, MOMNErWEHHS npouecy
30MpaHHs BpOXalo, NPUCKOPEHHSA BU3PIBAHHSA, 3POCTaHHS BPOXKAWHOCTI, 36iNbLUEHHS pO3Mipy Nnoais
Ta BUCOTU POCHANH, HACUYEHILUMIA 3ENEHNIA KOMIP NUCTS, NPUCKOPEHHS NOYaTKy LBITIHHSA, NiABULLEHHSA
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AKocTi Ta/abo no)MBHOCTI  3ibpaHoro BpoXarw, 30iMbLUEHHS KOHUEHTpauii uykpy B nnoaax,
nokpawaHHa NpuaatHocTi Ao 36epiraHHs Ta/abo 06pobkn pOCNMHHULILKOT MPOAYKLIT.

Y pasi goTpUMaHHA NEBHWX HOPM BUTPAaTW BiAMNOBIAHI BMHaXO4OBI aKTUBHI PEYOBUHU MOXYTb
CMpaBnATM Ha POCNUHKU 3MiUHIOBaNbHY Aito. TOMy BOHM NpuaartHi A0 3aCTOCYBaHHS K 3acobwu
MobGinisauii 3axMCHMX CUMN POCNMH ANS MiABULLEHHA X CTIMKOCTI A0 YpPa&XKEHHS LUKiANMBUMU
diTonaroreHHUMmM rpubamm Ta/abo MikpoopraHismamm, Ta/abo Bipycamu. 3anexHo Big KOHKPETHUX
006CTaBUH Ue MO)ke OyTM OAHIie 3 MPUYMH NiABULLEHHS €(PEeKTMBHOCTI BiANOBIAHMX BUHAXOAOBI
KOMOiHaUii, Hanpuknag npotu rpubiB. PedoBMHaAMK, SKi 3MILHIOTbL POCNUHK (NIABULLYIOTH 1X
CTINKICTb), Y LLbOMY CEHCi € TAaKOX peyoBuUHU abo koMOBiHALT peyOBUH, AKi 30aTHI 3MILIHIOBATU 3aXUCHY
CUCTEMY POCIIMH TakMM YMHOM, Lo nicnsa iHokynsuil o®pobneHnx HUMKM POCNUH  LLKIANMBUMM
diTonaroreHHUmMmM rpubamy CTIMKICTb POCNMH A0 UMX LWKIANUBUX (ITONATOrEeHHUX rpubiB 3HAYHO
3pocTtae. Tomy BiANOBIAHI BUHAxXoAy PeYOBUHU MOXYTb OYTM 3aCTOCOBaHi AN 3axuCTy POCIUH Bia
YPaXKEHHSA BULLE3A3HAYEHUMW NMaToreHamm NpoTAroM NeBHOro nepioay yacy nicns o6pobku. Mepioa
yacy, NpoTArom sKoro 3abes3nevyeTbCa 3axucHa Ais, B 3aranbHOMYy BUNaaKy CTaHoOBWTb Big 1 go 10
[i0, nepeBaxkHo Big 1 4o 7 ai6 nicna o6podkn pocnMH aKTUBHUMU PEYOBUHAMM.

[o pocnuH i CopTiB POCNUH, NepeBaxHO 06pobnioBaHMX 3rigHO 3 BMHAXOAOM, BiAHECEHi YCi
POCAMHK, O MaKTb KOMMEKC LiHHUX CNagKOBUX YMHHUKIB, AKi HaZalTb UMM pOCnMHaM OCOONMBO
KOPUCHUX 03HaK (NpU4oMy 0AHaKoOBO, 6yno Le AOCATHYTO LUNAXOM cenekuii Ta/abo GioTexHonorii).

PocnuHu i copTU pPOCNKH, TakoX nepeBa)kHO 0OpobnioBaHi 3rigHO 3 BUHAXOAOM, € CTIMKUMKU A0
OOHOr0 4K KinbKox OIOTMYHMX CTpecopiB, TOOTO Ui POCNMMHKM BiAPI3HAKTLCA MiABULIEHUM pPIBHEM
3axXUCTy Bif LWIKIANUBUX TBAPWH i MiKPOOBIB, TakMX K HEMATOAM, KOMAXM, Kniwi, dpitonaTtoreHHi rpubu,
GakTepii, Bipycu Ta/abo Bipoign.

PocnmHamu i coptamu pPOCNUH, SKi TakoX MOXyTb OyTu o6pobneHi 3rigHO 3 BUHAxXoAOM, €
POCIMWHK, CTiMKi MPOTU OQHOTO YK KiNbKOX abioTU4HUX cTpecopiB. [1o abioTUYHMX CTPECOpPIB HAanexarhb,
Hanpuknag, nocyxa, xonoa i cneka, OCMOTUYHWUIA CTPEC, 3acTii BONOIK, NigBULLIEHA COMOHICTb I'PYHTY,
NOCUMAEHWA BNMAWB MiHEpPanbHUX pPEYOBUH, O30HHE HABAHTAXKEHHA, HaAMipHa [HTEHCUBHICTb
OCBITNEHHS, 0OMEKEHA KINbKICTb a30THUX YK POCHOPHUX KUBUMBHUX PEYOBUH abo BiACYTHICTb TiHi.

PocnmHamu i coptamu pPOCNUH, SKi TakoX MOXyTb OyTu o6pobneHi 3rigHO 3 BUHAxXoAOM, €
POCNWUHK, WO BiAPIBHAIOTLCA MiABULLIEHOIO BPOXaWHICTIO. [liaBMLLEHa BPOXaWHICTb TaKUX POCIWH
Moxke OyTu 3yMOBMEHAa, Hanpuknag, nomninweHumMu napameTpamu isionorii, pocty i po3BUTKY
POCIWH, TAKUMK AK €PEKTUBHICTb BUKOPUCTAHHSA | YTPUMAHHA BOAU, MOKPALLAHHSA 3aCBOEHHA a30Ty Ta
acuminauii - Byrneuto, iHTeHcudikauia (pOTOCMHTE3y, niaBMLLEHA aKTUBHICTb MPOPOCTaHHA |
npuckopeHe BuU3piBaHHA. Kpim LUbOro, nokpaiwlaHHa OyaoBu pocnuH (y CTPeCOBMX Ta HECTPECOBUX
yMOBax) MO)e BMSMBATWU Ha BPOXAWHICTb, Y TOMY YUCHi HA NPUCKOPEHHA MoYaTky pasu UBITiHHA,
KOHTPONb UBITIHHA ANS OAEPXKaHHA ribpuaHOro NOCIBHOrO Marepiany, LBWMAKOPOCHICTb POCTKIB,
BUCOTY POCMWH, KiNbKICTb | OOBXWHY MDKBY3Mb, PIiCT KOPEHIB, PO3Mip HaCiHWH, Nnogis, CTPyuKiB,
KiNbKiCTb CTPY4KiB a0 KOMOCKIB, KiNbKiCTb HACIHWUH y CTPY4KYy ab0 B KONOCi, Macy HaCiHWH, 36inbLUEHHS
HaNOBHEHOCTI HAaCiHWH, 3MEHLUEHHA BUMaAiHHA HacCiHMH Ta pPO3TPICKYBaHHA CTPYYKiB, a TaKoX
NigBULLEHY CTIAKICTbL POCMNNH A0 NONAraHHS. IHWMMK O3HAaKaMW BUCOKOT BPOXKaWHOCTI € cknag HaciHWH,
a came BMICT ByrneBogiB, GinkiB, >upiB Ta Cknag >KUpiB, MOXMBHICTb, 3MEHLLEHHA BMICTY CNOMyK, AKi
He MaloTb XXUBUNbHOT LiIHHOCTI, NONiNLeHa NpUAaTHICTb 40 06pobku i 3GepiraHHA.

PocnmHamu, aki MOoxyTb OyTu 0OGpoORneHi 3rigHO 3 BMHAXOAOM, € TibpuaHi POCHUHK, SKi BxKe
NPOSABMAIOTb O3HAKU FTETEPO3UCY YN TETEPO3UCHOTO edeKTy, HACMAKOM YOro B 3aranbHOMY BUMAAKy €
NiABULLEHHA BPOXANHOCTI, LUBMAKOPOCNOCTI, NOMINIEHHS 340POB' POCNUH i 36inbLUEHHS TX CTIRKOCTI
[0 BioTuYHMX Ta abioTuyHMx cTpecopis. Taki pOCNMHU 3a3BUYAN OAEPXKYIOTb, CXPELLYIOYN BUBEOEHY
LUMNSIXOM iHUYXTY aHAPOCTEPUNbHY 6aTbKIBCbKY MiHilO (KIHOYMIA NMapTHEP Npu CXPeLLyBaHHI) 3 iHLIOK
BUBEAEHOIO LUMAXOM iHUYXTY aHApodepTUNbHOI OaTbKiBCLKOK MNiHiE0 (YONOBIMMI MapTHep npu
cxpellyBaHHi). B TunoBomy Bunaaky 30upaloTb Bpoxam ribpuaHOro MocCiBHOro mMatepiany
aHAPOCTEPUNTBHUX POCNKMH | NpoAalTb pPenpoayueHTy. AHAPOCTEPUNbHI POChMHKM (Hanpuknag,
KYKypya3un) iHoAi MOXyTb OyTu oaepxaHi LMsaXOM BUAANEHHA BOMOTEN (TOOTO MeEXaHiYHOro
BUAANEHHS YONOBIYMX CTAaTEBUX OPraHiB YM KBITOK), NpOTE 3a3BMYai aHAPOCTEPUNBHICTL I'PYHTYETLCA
Ha FrEHEeTUYHUX AETEpPMiHAHTax y reHoMi pocnuHu. B UubOMy BuNagky, Hacamnepea skwo GaxkaHui
NPOAYKT, KU XO4YTb OTPUMATU SIK BPOXAN Bif riOpMaHUX POCNUH, € HACIHHAM, SIK NPaBuUIo, AO0UINLHO
3abe3nevyBaTu MOBHE BiAHOBMEHHA aHApPOEPTUNBLHOCTI Yy riGpuaHMX pocnuHax, $Ki MICTSTb
BiANOBiAANbHI 3a aHAPOCTEPUINbHICTb FTEHETUYHI AeTepMiHaHTu. [ns uboro HeobxiaHo 3abesneuntu,
wo® 4onoBivi MapTHeEpPU MpW CXPELLUYBaHHI Manu BiAMOBIAHI reHwn, BianoBiganbHi 3a BigHOBMEHHS
epTUNLHOCTI, 34aTHi BiAHOBMIOBATU aHAPOMEPTUNBLHICTL Yy TMOPUAHUX POCNUHAX, SAKi MICTSTb
reHEeTUYHI OeTepMiHaHTH, BiANoOBiganNbHi 3a aHAPOCTEPUNBHICTD. BianoeiganbHi 3a
aHAPOCTEPUNbHICTb TEHETUYHI AeTepMiHaHTM MOXYTb OyTu nokanizoBadi B uutonnasmi. MNpuknaau
yuTonnasmaTtudHoi angpoctepunsHocTti (LAC) onucadi, Hanpuknag. ansa sugis Brassica. NMpote,

13



10

15

20

25

30

35

40

45

50

55

60

UA 110704 C2

BiANOBiAANbHI 3a aHAPOCTEPUIbHICTb FE€HETUYHI AETEPMIHAHTU MOXYTb OYTWM NoKanisoBaHi Takox y
reHOMi KNiTMHHOro fAgpa. AHAPOCTEPUNBbHI POCMMHU MOXYTb TakoX OyTWM odep)kaHi MeTogamu
GioTexHonorii  pocnuWH, 30KpeMa TeHHOT iHxeHepii. OcobnueBo AOUINbBHUIA CMOCIO oaepKaHHA
aHAPOCTEPUNBHUX POCIMH onucaHui y nybnikauii WO 89/10396, B sikomy, Hanpuknag, pudoHykneasy,
Taky sk OapHasy, CENeKTUBHO EKCMpUMYIOTb Y KMiTMHaX TaneTymy TUYMHOK. B LbOMYy BuMagky
epPTUNBbHICTE MOe OyTu BiAHOBMEHA LUMAXOM €KCNpecii iHribiTopy pubOHykneasn, Takoro sk
Bapcrap, y KniTuHax TaneTymy.

PocnmHamu abo coptamuM pocnuH (ogep)KaHumu meTogamu OGioTexXHONorii POCnuH, 30Kpema
FeHHOT iHXeHepil), Aki MoXyTb 6yTu 0B6poONeEHi 3riAHO 3 BMHAXOAOM, € TONEpaHTHI Ao repbiunais
POCMUHKU, TOBTO POCNUHKU, sKi Bynu 3podneHi ToNepaHTHUMKU A0 OAHOro abo KiMbKOX KOHKPETHUX
repbiunais. Taki pocnuHM MOXyTb OyTU ogepykaHi abo LUNSIXOM FEeHETUYHOI TpaHcdopmauii, abo
LUNAXOM Ccenekuil poCnuH, SAKi MICTATb MyTauilo, WO Hagae M BigNoOBigHY TOMEpPaHTHICTbL A0
repbiungis.

TonepaHTHUMKU A0 repbiunais pocnuHaMmu €, Hanpuknag, TONEPaHTHI Ao rnidocatiB poCnuHM,
TOOTO pocnuHu, siki 6ynu 3pobneHi TonepaHTHuMKM Ao repbiumay rnipocat abo Woro conen.
Hanpuknaa, TonepaHTHi ao rnipocaty poCnuHM MOXyTb OyTU oaepxkaHi LnsaxoMm TpaHcdopmauii
pPOCrMHU 3a [J0NOMOroK reHy, SKMW Koaye pepMeHT S-eHon-nipyeBinwmkimaT-3-cocdraTcuHTasy
(ENW®C). Mpuknagamn Takux EMNLUPC-reHis € reH AroA (Mutante CT7) 6Gaktepii Salmonella
typhimurium, ren CP4 6akrepii Agrobacterium sp., reHu, ki kogytotb EMNLLIPC 3 neTyHii, Tomaty abo
parycu). Moxe 6yTu 3actocoBaHa Takox mytoBaHa ElMLLUPC. TonepaHTHi A0 rnidocartis pOCHUHM
MOXYTb OyTM oOJepXKaHi TakoXK LUNAXOM eKcnpumauii reHy, skMi koaye dpepmeHT rnidocar-
okcugopeaykrady. TonepaHTHi Ao rnicocaTie poCnMHM MOXYTb OYTU OJepXKaHi TaKOX LUMSIXOM
ekcrnpumMauii reny, skuin koaye chepmeHT rnicgocar-aueTuntpaHcdepasy. TonepanTHi 4o rnidocaTis
POCMUHU MOXXYTb OYyTU oJepxaHi TaKo)K LUMSIXOM Cenekuii pOCNuH, siKi MICTATb NPUPOAHI myTauii
BULLE3a3HAYEHNX rEHiB.

[HLUMMK PE3UCTEHTHUMM A0 repbiunaiB poCNMHAMKU €, HaNPUKNaza, POCHUHKM, WO O6ynu 3pobneHi
TONepaHTHUMK a0 repbiunais, ki iHridyloTb (pepmeHT rnyTtamiHcuMHTasy, Taki Ak Bianacdoc,
dochiHoTpuumMH abo rnydocuHar. Taki pPOCNMHM MOXYTb OyTM OAepXaHi LUMNSIXOM EKCNpecii
depmMeHTY, AKMI AETOKCUKYE repbiuma abo MyTaHT )EPMEHTY rmyTamMiHCMHTAasa, Wo € CTINKUM A0
iHribyBaHHA. Takum ePEKTUBHUM AETOKCUKYIOUMM (pepMEHTOM €, Hanpuknag, PEepPMEHT, L0 MICTUTb
reH, Sk kogye docdiHOTpUUMH-aueTunTpaHcdepasy (Hanpuknaa, bar a6o pat reH, BuaineHui i3
rpubi poay Streptomyces). PocnuHu, B Skux BiaOyBaeTbCsl €KCMNpPecia eK30reHHoT hoCHiHOTPULINH-
auetTuntpaHcdepasun, onucaHi B nireparypi.

[HWuMK TonepaHTHUMKM A0 repbiunaiB poCrNMHAMM € TaKo)K POCIHMHKU, Wo Oynu 3pobneHi
TONepaHTHUMKM A0 repBiuungis, ki NPUrHiYYIOTL (PepMeEHT riapokcudperinnipysataiokcureHasy (Fermn).
rigpokcudpeHinnipysargiokcureHasun € oepmMeHTamMu, WO KaTanisyloTb peakuito, B NPoLUeci 34iNCHEHHSA
akoi napa-rigpokcudpedinnipysatr (F®l) nepeTBOpPOETLCA Ha romoreHTusar. PocnuHu, ki €
TonepaHTHUMKM A0 iHribiTopis MOMO, MoxyTb 6yTK TpaHCOpMOBAHiI 3a AONOMOTOIO TEHY, SKUIA KOAye
NPUPOAHNIA pPE3UCTEHTHUI depmeHT TOMO, abo reHy, skun koaye myToBaHun depmeHt TOMI.
TonepaHTHICTb Ao iHribitopie FPIL mMoxe OyTM AOCATHYTA TAKOX LUMNSIXOM TpaHcdopmalii poCnuH 3a
AONOMOIOI0 TEHIB, LU0 KOAYIOTb MNEBHI (PepMeHTU, AKi YMOXITMBIIIOIOTL YTBOPEHHA FOMOreHTusaTy
nonpu MPUrHidieHHs npupogHoro depmeHty FOML iHribitopamu FPrL. TonepaHTHICTL POCNUH A0
iHridiTopie P mMoxHa NOKpALLUMTU TaKOX LUNAXOM A0AAaTKOBOr0 TpPaHCAOPMYBAHHS POCNMH 3a
AonoMoro redHy, wo koaye [Or-tonepaHTHUi hepMeHT, i3 3acTOCyBaHHAM reHy, WO Koaye
depMeHT npedbeHaTaerigporeHasy.

[HLLMMKW PE3UCTEHTHUMM A0 repdiunaiB pocnMHaMu € POCIUHU, SKi Bynu 3poBneHi TonepaHTHUMU
[o iHriditopie auetonakrarcuHtasm (AJIC). Do sigomux iHribitopie ANIC Hanexartb, Hanpuknag,
CyNb(OHINCeYoBUHa, iMigasoniHOH, TpuasononipumiguH, nipumiguHinokcu(tio)densoar Tta/abo
rep®iumamn Ha OCHOBI CyNbGOHINaMiHOKapPOOHIN-TPMa3oniHoHyY. Bigomo, Wwo pisHi myTauii y depmeHTi
ANC (Bigomomy TakoX Ak cuHTasa auetorigpokucnotu, AFKC) HagaloTb pocnnHam TONepPaHTHOCTI Ao
pisHux repbiumais ym rpyn repbiungis. Oaep>KaHHA POCNMH, TONEPAHTHUX A0 CYNb(OHINCEUYOBUHN, i
POCNWH, TONEPAHTHUX A0 iMiJA30MiIHOHY, ONMCAHO B MiXKHApPOAHI naTeHTHin 3agasui WO 1996/033270.
[HWi POCNUHK, TONEpaHTHi A0 cynbdOHINCEYOBMHM Ta iMiga3oniHOHy, ONWUCaHi TaKkoX, Hanpuknag, y
ny6nikauii WO 2007/024782.

[HWIi poCcnUHK, TONEpPaHTHI 40 iMiga3oniHOHY Ta/abo cynbdOHINCEHOBUHU, MOXKYTb OYTU oAep KaHi
MeToA4aMKn IHOYKOBAHOTO MyTareHesy, cenekuii KMiTMHHUX KynbTyp Y MPUCYTHOCTI repbGiumay abo
MyTauiiHOT cenekuir.

PocnmHamu abo coptamuM pocnuH (ogep)KaHumu meTogamu OGioTexXHONorii POCnuH, 30Kpema
reHHOT IHXKEHEePIT), AKi TakoX MOXyTb OyTU 06podneHi 3rigHO 3 BUHAX0AO0M, € CTilKi A0 YLUKOXKEHHS
KOMaxamu TPaHCreHHi pocnuHu, To6To pocnuHu, ski 6ynu 3pobneHi CTIRKMMKU A0 YPaKEHHS MEBHUMMU
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LiNns0BUMKU KOMaxamu. Taki pOCIMHU MOXYTb OYyTU oAeprKaHi LUNAXOM reHeTUMHOT TpaHcdopmauii abo
cenekuii poCnuH, Wo MICTATb MyTauilo, Aka Hadae Takol CTIMKOCTI A0 YParKeHHA KOMaxamu.

MNMoHATTS "CTiMKa A0 YpaKeHHs KOMaxamu TpaHCreHHa pocnuHa" OXOonnioe B LbOMY 3B'A3KY BCI
POCNUHK, AKI MICTATb MPUHAWMMHI OQWH TPaHCreH, LU0 BKMNOYae NOCMigOBHICTL KOAIB, ska Koaye
3a3HadveHi aani 6inku:

1) iHCEKTMUMAHMI KpucTaniyHui 6inok i3 Bacillus thuringiensis abo WoOro iHCeKTUUMAHY YacTUHY,
Taki sIK, HaNpUKNaa, iHCeKTUUMAHI KpucTanivyHi 6inku, 3 ONMCOM AKUX MOXHA O3HAWOMUTUCS B PEXUMI
OH-FaiH 3a aapecolo:

http://www.lifesci.sussex.ac.uk/Home/Neil_Crickmore/Bt/

abo ix iHcekTuMUMAHI YacTtuHu, Hanpuknag O6inkm Cry-knacie Cry1Ab, Cry1Ac, Cry1F, Cry2Ab,
Cry3Ae abo Cry3Bb, abo ix iHcektuuynaHi 4actuiu; abo

2) kpuctaniyHuin 6inok i3 Bacillus thuringiensis abo oro 4acTtuHy, WO B NPUCYTHOCTI APYroro,
iHworo kpuctanidHoro 6inka, Hix i3 Bacillus thuringiensis, abo Moro 4actuHM NPOSABNSAE iHCEKTULMAHY
[ito, Taknit Ak GiHApPHUIA TOKCUH, WO cKNnaaaeTbea 3 kpuctanivyHux 6inkie Cy34 ta Cy35; abo

3) iHCeKTMUMAHMA TridpuaHMA BiNoK, SAKWMIA BKMIOMAE YaCTUHM ABOX Pi3HMX iHCEKTULMAHMX
kpuctaniyHux 6inkie i3 Bacillus thuringiensis, sik, Hanpuknaga, riépua 6inkis 3a nonepeaHiM nyHkTom 1)
abo ribpua 6Ginkis 3a nonepeaHim nyHkTom 2), Hanpuknag 6inok Cry1A, 1 05, AKMA CUHTE3YETbLCA
TPaHCrEeHHOIO KyKypya3oto, TpaHcdopmadinHa noaiga MON98034 (WO 2007/027777); abo

4) 6inok 3a Oyab-AkMM i3 nonepeaHix nyHkTiB 1) - 3), B AKOMY Kinbka, 3okpema Big 1 go 10
aMiHOKMCNOT 3aMileHi OAHIE iHLIOK aMiHOKMCAOTOK ANA AOCArHEHHA BULLOT iHCEKTUUUAHOT
€EKTMBHOCTI MPOTK LiNbOBOro BMAY KOMax Ta/abo po3LIMPEHHA CNEKTPY Ail Ha BianoBiAHI UINbOBI
BUAN KOMax, Ta/abo BHACMIAOK 3MiH, ski Oynu iHaykoBaHi B koaytodin JHK B npoueci knoHyBaHHA abo
TpaHcdopmadii, Taki gk 6inok Cry3Bb1 y TpaHCreHHin kykypyasi, TpaHcdopmadinHa nogis MONB863
abo MONB88017, abo 6inok Cry3A y TpaHCreHHin Kykypyasi, TpaHcdopmadiiHa nogis MIR 604; a6o;

5) iHcekTMumMaHui cekpetoBaHui Binok i3 Bacillus thuringiensis abo Bacillus cereus, abo woro
IHCEKTULMAHY YacTUHY, TakMn sIK BEreTaTuBHI iHCeKTMUMAHI Ginkn (vegetative insekticidal proteins,
VIP), HaBedeHi B nepeniky B Mepexi IHTepHeT Ha canTi
http://www.lifesci.sussex.ac.uk/Home/Neil_Crickmore/Bt/vip.html,

Hanpuknag, 6inku knacy VIP3Aa; abo

6) cekpeToBaHuin 6inok i3 Bacillus thuringiensis a6o Bacillus cereus, skuit B NPUCYTHOCTI ApPYyroro
cekpeToBaHoro 6inka 3 Bacillus thuringiensis abo B. cereus aie Ak iHcekTuuua, Takmnm sk BiHapHUi
TOKCUH, WO cknagaeTbea 3 6inkie VIP1A Tta VIP2A; abo

7) iHCEeKTMUMAHWI riGpuaHUIA BINOK, WO BKIIOYAE YACTUHK Pi3HMX cekpeToBaHux Binkis i3 Bacillus
thuringiensis abo Bacillus cereus, Takui sik riopua 6inkis 3a nonepeaHim nyHktom 1) abo ribpua Ginkis
3a nonepeaHim NyHkToMm 2); abo

8) 6inok 3a Oyab-AkMM i3 monepedHix nyHkTiB 1) - 3), B AKOMy Kinbka, 3okpema Big 1 go 10
aMiHOKMCNOT 3aMiHEeHi OAHI€l0 IHLWIOK aMIHOKUCNOTO ANA AOCATHEHHS BULWOT [(HCEKTULMOHON
e(EKTMBHOCTI MPOTU UINMbOBOr0 BMAY KOMax Ta/abo po3lUMpeHHA chnekTpy Ail Ha BignoBigHWn
UuinboBUA BMA Komax, Ta/abo BHacnigok 3miH, siki 6ynu iHaykoBaHi B koaywodin OHK B npoueci
KNoHyBaHHA abo TpaHcdopMalil (MpUYoMy KOQYBaHHSA iHCEKTULMAHOrO Ginka 36epiraeTbCs), Takui K
6inok VIP3Aa y TpaHcreHHoMy 6aBOBHUKY, TpaHcdopmadiiHa nogia COT 102.

CaMo03po3ymino, A0 CTINKUX OO0 ypaKeHHS KOMaxamyu TPaHCTEeHHUX POCMNUH Y LbOMY 3B'A3KY
BiJHECEHI TaKoX YCi POCMMHKM, WO MICTATbL KOMOGiHAUilO TreHiB, sKi koayloTb Oinku ogHoro 3
BULLEe3a3HayveHux knacie Big 1 Ao 8. B ofHii i3 popm BUKOHAHHA BUHAxXoAy CTiliKa A0 YpParKeHHSA
KOMaxammu pocnuHa MiCTUTb BinbLUe OAHOro TpPaHCcreHa, Skui Koaye 6inok 0AHOro 3 BULLE3a3HAYEHUX
Knacie Big 1 o 8, AnNa po3WMPEHHA CNEKTPY Ail Ha BiaNOBIAHI LiNbOBI BUAN KOMax abo ynoBiNbHEHHS
npouecy pPO3BUTKY CTIMKOCTI KOMax A0 IHCEeKTUUMOHUX BIAcTUBOCTEM pPOCAMH 3@ pPaxyHoK
3aCTOCYBaHHA Ppi3HMX BinkiB, Aki € OTpyWHMMKM came AnA UbOro UiNMbOBOro BUAY KOMax, MpoTe
PO3PI3HATLCA 3a MEXAHI3MOM A, Hanpuknaa 6GNMoKyBaHHAM Pi3HUX PELENTOPIB KOMaX.

Pocnmin abo copTu pocnuH (oagepxkaHi meTogaMu GiOTEXHOMOrT POCMWUH, 30KpeMa TeHHOT
iHXXeHepil), K TakoX MoxyTb 6yTn 06pobneHi 3rigHo 3 BUHAXOA0M, € TONEPAHTHUMKU A0 abioTUYHMX
cTpecopiB. Taki pOCNUHU MOXYTb OYyTU OAepXKaHi LUNSIXOM reHeTUYHOT TpaHcdopmauii abo cenekuil
POCIMUWH, WO MICTSATb MyTalilo, Aka HaJae BiANOBIAHOT CTPecoCTikocTi. [0 0coBnMBO KOPUCHUX
POCIWH, TONEPAHTHMX A0 CTPECIB, HANEXaThb:

a. PocnuHum, Wo MIiCTATb TPAHCrEH, CNPOMOXHUIA 3MEHLLIYBATU EKCMPECito Ta/abo akTUBHICTb FeHy
noni(AQ®-pi6oso)nonimepasu (MAPI) y kniTMHax pocnuMH abo pocnuHax.

b. PocnvHn, WO MICTATb TpaHCreH, CTUMYINIOKYMA PO3BUTOK TOMEPAHTHOCTI A0 CTpecopis,
CMPOMOXXHUI 3MEHLLYBATKU eKCnpecito Ta/abo akTuBHicTb kogywdoro MAPT reHy pocnuH abo knituH
POCNNH;

¢. PoCnuHu, Wwo MIicTATb TpaHCreH, CTUMYNIOKYMIA PO3BUTOK TONMEPAHTHOCTI 40 CTpecopiB, SAKUR
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KOAye B pPOCnMHax YHKUiOHANbHUIA (PepMEHT BIiAHOBNEHHS GIOCUHTE3y HIKOTMHaAMIgAaAEHH-
HYKNeoTuay, B TOMY YNCNi HIKOTMHaAMIAA3M, HIKOTMHAT-ocdop-ibosunTpaHcdepasu, HIKOTUHAT-MOHO-
HykneoTuaaaeHin-tpaHcdepasun, HiKOTMHAMIA-aAEHIH-AMHYKNEOTUA-CUHTETA3n abo  HikoTuHamia-
docopibosuntpaHchepasn.

Pocnmin abo coptu pocnuH (ogepxkaHi mMeTogaMmu OBiOTEXHONOrT POCNWH, 30KPEMa TreHHOT
iHXKeHepil), AKi TakoXX MOXyTb OyTM 0BpOoONEHi 3rigHO 3 BMHAXOAOM, XapaKkTepPU3YKTbCA 3MIHEHOH
KiNbKIiCTIO, AKICTIO Ta/abo NpuaaTHICTIO POCNMMHHULBLKOT NPOoAYyKUil A0 30epiraHHA, Ta/abo 3MiHEHUMM
XapakTepucTMkaMmmn NneBHUX CKNagoBUX POCIMHHMLUBKOT NPOAYKUIT, HanpuKnaa:

1) TpaHCreHHi pOCAMHM, LLO CUHTE3YIOTb MOAUIKOBAHUIA KpoxXmarb, XiMiKo-idudHi napameTpu
SIKOrO, 30KpeMa BMICT amino3n abo CniBBiAHOLLUEHHA MK amino3ow Ta aminoneKkTUHOM, CTYNiHb
po3rany>keHHs1, cepeaHa AOBXUHA NaHutora, po3nogin 6iuHMx naHutorie, AMHaMika B'A3KOCTi, MILHICTb
rento, posmip ta/abo Mopdonoris 3epeH 3MiHEHI NOPIBHAHO 3 KPOXMANEM, CUHTE30BaAHUM Y KITITUHAX
abo pocnuHax AWKMX TUMIB, TAKAM YMHOM, LLO LEW MOAMGIKOBAHUIA KPOXMarb BUABNAETLCA Kpalle
NpuMaaTHUM A58 3aCTOCYBaHHSA B OKPEMUX ranyssx.

2) TpaHCreHHi pOCnUHKM, WO CUHTE3YIOTb HEKPOXManbHi BYrnmeBoAHEBI nonimepu abo
HeKpoXMarnbHi BYrneBoOAHEBI NOMIMEPU, XapaKTEPUCTUKN AKX NOPIBHSAHO 3 PpOCAMHAMKN BUXIOHUX TUMIB
3MiHeHi 6e3 reHeTuyHOT mogudikauii. Mpuknagamm € pOCNWMHM, WO BUPOBNAIOTL NOMiPpyKTO3Y,
30Kpema TUNy iHyniHy Ta neBaHy, POCNWMHM, WO BUpoOnATh anbda-1,4-rnwokaH, POCHWHK, Lo
BMpobnawTb anbda-1,6-posranyxeHi anbda-1,4-rnokanu, i pOCIUHK, WO BUPOOSAIOTb anbTEPHaH.

3) TpaHCreHHi pocnuHK, Aki BUpoOnAOTL rianypoHaH.

PocnmHamu abo coptamuM pocnuH (ogepkaHumu MeTogamMu OGioTexHonorii pocnuH, 30Kkpema
reHHOT iHXeHepiIl), AKi TakoX MOXxyTb B6yTn 06pobneHi 3rigHO 3 BUHAX0AOM, € POCNMHM BaBOBHMKA 3i
3MiIHEHUMWU BNACTUBOCTSIMW BOMOKOH. Taki POCNUHU MOXYTb OyTWM OJeprKaHi LUNAXOM TeHeTUYHOT
TpaHcopMmauii abo wnaxom cenekuii pocCnuH, sIKi MICTATbL MyTalilo, WO Hagae Taki 3MiHEHi
BMAaCTMBOCTI BOJIOKHAM; A0 HUX HanexaTb:

a) pocnuHu 6aBOBHUKA, AKi MICTSITb 3MiHEHY DOPMY TEHIB LIENIONO30CUHTA3M,

b) pocnuHn GaBoBHMKA, AKi MICTATb 3MiHEHY dopmy rsw2- abo rsw3-romororiB HyKneiHOBUX
KUCNOT;

C) pocnuHu 6aBOBHUKA 3 NiABMLLEHOIO EKCNPECielo caxapo3odhocdaTCUHTA3MK;

d) pocnuHn 6aBOBHUKA 3 NiABULLEHOIO EKCMNPECIEI0 CAXapO30CUHTA3MN;

€) pocnuHum 6aBOBHMKA, Yy SKAX 3MIHEHUW MOMEHT KEpyBaHHA MNpPOLECOM NPOMYCKaHHSA
nnasMogecMamMm y OCHOBM BOJIOKHWHM, Hanpuknag BHAaCMiAOK 3MEHLUEHHS] KiNbKOCTi BOJIOKOHHO-
cenekTuBHoT 3-1,3-rntokaHasu;

f) pocnuHu ©aBOBHMKA 3i 3MIHEHOK pPeEaKUiMHOK 34aTHICTIO BONOKOH, HanNpuKNag LUMsiXoMm
ekcnipecii reHa N-aueTunrnioko3amiHoTpaHctepasn, B TOMYy uucni Takok nodC, Ta reHis
XITUHCUHTA3M.

PocnmHamu abo coptamuM pocnuH (ogep)KaHumu meTogamu OGioTexXHONorii POCnuH, 30Kpema
FEHHOT iHXXeHepil), AKi TakoK MOXyTb 6yt 0BpobneHi 3rigHO 3 BUHaxXoAoMm, € panc abo cnopigHeHi
pocnuHu 3 poay kanyctu (Brassica) 3i 3MiHeHUM cknagom onii. Taki POCIMHN MOXYTb OYTUW OAep KaHi
LUMNSIXOM TeHeTU4YHOT TpaHcdopmauil abo LWnaxoMm cenekuil pocnuH, sIKi MICTATb MyTauilo, wWo
CMPUYMHAE Taki 3MiHK CKkNaay onil; 4O HUX HanexXartb:

a) pOCNMHU pancy, Lo BUPObnATb Onito 3i 30iNbLLUEHMM BMICTOM MaCNAHUX KUCMOT;

b) pocnuHu pancy, Wwo BUpOBNAKTL OMi0 3i 3MEHLLIEHUM BMICTOM NIHONEHOBOT KNCMOTM.

C) POCNMHU pancy, LWo BUPOONAIOTb ONi0 3 HU3bKUM BMICTOM HACUYEHUX KUPHUX KUCIOT.

OcobnuBO KOPUCHUMW TPAHCTEHHUMM POCMMHAMU, SKi MOXyTb Oyt 00pobneHi 3rigHO 3
BUHAxo4O0M, € POCIIMHKU, AKi MICTATb OAMH YK KiNbKa reHis, WO KOAYTb OAMH YK Kiflbka TOKCUHIB, a
came TPaHCreHHi POCMKUHK, AKi € KOMEepPUinHO AOCTYNHUMK 3a PipMOBUMU HanMeHyBaHHAMKU: YIELD
GARD® (Hanpuknag kykypyasa, 6aeoBHuk, cof), KnockOut® (Hanpuknag kykypyasa), BiteGard®
(Hanpuknaa kykypyasa), BT-Xtra® (Hanpuknag kykypyasa), StarLink® (Hanpuknag kykypyasa),
Bollgard® (6aBoBHuk), Nucotn® (6aBoBHuk), Nucotn 33B® (6aBoBHuk), NatureGard® (Hanpuknag
Kykypyasa), Protecta® Ta NewlLeaf® (kaptonns). Mpuknagamu cTilikux Ao rep6iunais pocnvH € coptu
KyKypya3u, OaBOBHMKA Ta COI, SKi € KOMEpPUIAHO AOCTYNHUMU 3a (PipMOBUMU HANMEHYBAHHSIMMU:
Roundup Ready® (crinkictb Ao rnigocatiB, Hanpuknag kykypyasa, 6aBoBHUK, cosf), Liberty Link®
(cTifikicte go docdiHoTpUUMHy, Hanpuknaa panc), IMI® (cTiikicte Ao iMigasoniHoHiB) Ta STS®
(cTinkicTb 40 cynb@oHiNcevoBuHN), Hanpuknag Kykypyasa. CTivikumu go rep@iumais (BUPOLLEHUMM
TpaauuiiHummn cnocobamm Ak CTinki 4o repBiumais) pocnMHaAMKU € TaKoXK COPTH, SKi € KOMEPLUiNHO
JOCTYNHUMM 3a HariMeHyBaHHAM Clearfield® (Hanpuknag kykypyasa).

OcobnuBO KOPUCHUMWU TPAHCTEHHUMWU pPOCNMHAMU, SKi MOXYTb OyTm o0bpobneHi 3rigHo 3
BUHAXOA0M, € POCNUHU, LLO MICTSITb TpaHcdopMauiiHy noaito abo kombiHauilo TpaHcdopMaLinHMX
noAin, i BKNIOYEHi, Hanpuknaa, y 6asn aaHux BignoBigHMX HaUioHanbHMX abo perioHanbHUX BiAOMCTB
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(aus., Hanpuknag, http://gmoinfo.jrc.it/gmp_browse.aspx Ta

http://www.agbios.com/dbase.php).

OKpiM UbOro, BiAMOBIAHI BUHAX0AY AKTUBHI PEYOBUHK YK 3aCO0M MOXKYTb OYTU TAKOXK BUKOPUCT aHi
ONa 3axXUCTy TeXHIYHUX MaTtepianiB Big ypaXKeHHS | PYWHYBaHHA LUKIANUMBUMMK MiKpoOOpraHisamamu,
Hanpuknag rpubéamu i Komaxamu.

OkpiM UbOro, BiAMOBIAHI BMHAXOAOBI CNOMYKM MOXYyTb OyTM 3aCTOCOBaHi nooAuHui abo B
KOMOIHALiAX i3 IHWMMWM aKTUBHUMKW pe4vYoBUHAMM 9K 3acobu, wo 3anobiraiotb BionoriMHOMY
o6pocTanHIo NiaBoAHMX cnopyd (aHrn. Antifouling).

MoHATTA "TeXHiYHi maTepianu”" B LbOMY 3B'sI3KY O3HAYa€e HEXMBI MaTepianu, Wo Oynu BUrOTOBMEHI
ONa 3acTOCyBaHHA Yy TexHiudi. BianosigHuMu npuknagamy TEXHIMHMX martepianis, Aki 3a 4ONOMOrOI0
BiANOBIAHNX BUHAXOA0Bi aKTUBHUX PEYOBUH MaOTb BYTU 3axXULLUEHI Big MIKPOBHOIO MOLLKOAKEHHS abo
3HULLEHHSA, € KNeWoBi Mmarepianu, Knel TBapWUHHOMO MNOXOOXKEHHS, nanip, CTiHHWMK i30NAUiHKIA
(byniBenbHWUIA) KaApPTOH Ta iHWI BMAM KAPTOHY, TEKCTUNbHI BUPOOW, KMnumK, LIKipa, AE€pPEBUHA,
nakocpap6oBi Ta noniMepHi MarepianM, MacTUNbHO-OXONOMAXKYBaAmNbHI 3aco0K Ta iHWI maTepianu, skKi
MOXYTb 6YTK nowkoaxeHi abo 3HULLIEHI MiKpoopraHisMamu. Ak matepianu, Wo MatTb OYTU 3axuLLEHI,
cnii BKasaTM TakoXK 4YacTUHM BUPOOHMYMX YCTAHOBOK, HaMpuknag KOHTYpPU  LMpKynauil
OX0NoaXKyBanbHOT BOAWU, CUCTEMM OXOMNOMKEHHS Ta OManeHHdA, a TakoX CUCTeMU BEHTUNAUIT Ta
KOHAWLIOHYBAHHA MOBITPS, (PYHKUIOHYBAHHA SKMX MOXe OyTW MOpyLUEHE BHACMIAOK PO3MHOMXEHHS
MiKpoopraHiamie. Y pamMKkax UbOro BUHaxogy TexXHIYHUMMW MaTepianamu € nNepeBakKHO KIEeWoBi
MaTtepianu, knei TBapWMHHOIO MNOXOMKEHHs, nanip i KapTOH, LWKipa, AepeBuHa, nakodapOoB.i
MaTtepianu, MacTUNbHO-OXONOMKYBamnbHI 3acobu Ta pigki TennoHocii, 0cobnMBO nNepeBaXkHO —
AepeBuHa. 3acTOCyBaHHSA BIAMOBIAHWMX BWHAXOAO0BI aKTMBHMX pe4vYoBUH abo 3acobie go3sonse
3anobirTu TakMM HeratuBHMM edekTam, K THUTTHA, po3Knag, BUUBITaHHA, 3HebapBneHHa abo
nnicHABIHHA. Kpim UbOro, BiANOBiAHI BUHAX0A0BI CMONMYKU MOXYTb OYyTU 3aCTOCOBAaHI AN 3axUCTy Big
00OpOCTaHHs MNpeaMETIB, 30Kpema KOpnyciB cyaeH, ¢inbTpis, pubdanbCbkux citen, OyAiBENbHUX,
MOPTOBMX Ta CUTHaNbHUX CMOPYA, SKi KOHTaKTylOTb 3 MOPCLKOK BOAOK abo MOPCHLKOW BOAOLD,
3MiLLAHOI0 3 NPICHOI0.

BianosigHuin BMHaxoay cnocié 6opoTbbu 3i WKignMeummn rpudammn MoxKHa 3aCTOCOBYBATU TaKOX
ONa 3axXUCTy Tak 3BaHUX "cknagoBaHux ToBapis" (Storage Goods). MNoHATTA "cknagosaHi ToBapu" npu
LbOMY OXOMNIIOE MPUPOAHI PEYOBUHM POCIMHHOTO ab0 TBAPMHHOIO NOXOMKEHHS, abo MpoaykTh ix
nepepodkun, siKi OOepPXKylTb B NPUPOAiI, AOBrOTPUBANUIM 3axUCT SKUX HeobxigHo 3abesneuntiu.
CkragoBaHi TOBapu POCIIMHHOIO MOXOKEHHS, HaNpuknag PoCnvHWM abo YacTUHU POCINH, Taki fAK
crtebna, nucra, 6ynbbu, HaCiHHA, NNoau, 3epHa, MOXHa 3axuwaTtu 6esnocepeaHbo nicnsa 30upaHHs
BpoxXkaro abo nicna o6pobku WNAxoM (NONepeaHbOro) BUCYLLYBAHHS, 3BONMOXEHHS, NOAPIOHEHHS,
nepeMenioBaHHs, npecyBaHHsa abo obcMmakyBaHHA. MoHATTA "cknaaoBaHi ToBapu" OXOMMIOE TakoX
[iNoBY AepeBuHY, HeoOpobneHy, Taky Ak OyaiBenbHUMI nicoMaTtepian, onopu MOBITPAHUX MiHIN
enekTponepeaadi Ta wnarbaymu, abo B dhopMi roToBMUX NPOAYKTIB, Takmx gk mebni. CknagoBaHumu
TOBapamMu TBAPWHHOTO MOXOXKEHHA €, HaMpuknag, LUKypu, BUpoOneHa LuKipa, XyTpo Ta LWeTuHa.
3acTtocyBaHHA BIiANOBIAHMX BUHAXOAY AaKTUBHUX PEYOBUH 3abe3nedvye MOXKIMMBICTb 3anobiraHHA
HeratTuBHUM edbekTam, TaKUM SIK THUTTS, PO3KNaj, BULBITAHHSA, 3HeOapBneHHs1 aB0 NMiCHSABIHHSA.

Oani gk npuknagu, ki He OOMeEXylTb BUHaxid, HaBeaeHi paeski 36yaHMKM TPUOKOBUX
3aXBOPIOBaHb, 0O6POOKY MPOTH AKMX MOXHA 3IACHIOBATH 3riAHO 3 BUHAXOAOM:

3aXBOPIOBAHHSA, CNPUYMHEHI 30yaAHUKAMU CMPaBXKHbOT BOPOLUHUCTOT poCH, TAaKUMU SK

Buaun Blumeria, Hanpuknag Blumeria graminis;

Buaun Podosphaera, Hanpuknag Podosphaera leucotricha;

Buaun Sphaerotheca, Hanpuknag Sphaerotheca fuliginea;

Buaun Uncinula, Hanpuknag Uncinula necator;

3aXBOPIOBAHHSA, CNPUYMHEHI 30YAHUKAMM ipXKi, TAKUMU 5K

Buan Gymnosporangium, Hanpuknag Gymnosporangium sabinae;

Buaun Hemileia, Hanpuknag Hemileia vastatrix;

Buan Phakopsora, Hanpuknag Phakopsora pachyrhizi Ta Phakopsora meibomiae;

Buau Puccinia, Hanpuknaa Puccinia recondita abo Puccinia triticina;

Buaun Uromyces, Hanpuknag Uromyces appendiculatus;

3aXBOPIOBAHHS, CNPUYMHEHI 30yAHUKaMU, SKi HANEXaTb A0 rPynu OOMILIETIB, TAKUMU SK

Buaun Bremia, Hanpuknag Bremia lactucae;

Buau Peronospora, Hanpuknag Peronospora pisi abo P. brassicae;

Buaun Phytophthora, Hanpuknag Phytophthora infestans;

Buaun Plasmopara, Hanpuknag Plasmopara viticola;

Buan Pseudoperonospora, Hanpuknag Pseudoperonospora humuli abo Pseudoperonospora
cubensis;
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Buaun PyTtium, Hanpuknag Pytium ultimum;

NNAMUCTICTb Ta B'AHEHHA NUCTH, CIPUYKUHEHI, Hanpuknaga,

Bugamu Alternaria, Hanpuknag Alternaria solani;

Bugamu Cercospora, Hanpuknag Cercospora beticola;

sugamu Cladiosporum, Hanpuknag Cladiosporium cucumerinum;

sugamu Cochliobolus, Hanpuknag Cochliobolus sativus (koHigianeHa copma: apekcnepa
(Drechslera), cuH.: rensmiHTocnopiym (Helminthosporium);

sugamu Colletotrichum, Hanpuknag Colletotrichum lindemutianum;

sugamu Cycloconium, Hanpuknag Cycloconium oleaginum;

sugamu Diaporthe, Hanpuknag Diaporthe citri;

Bugamu Elsinoe, Hanpuknag Elsinoe fawcettii;

Bugamu Gloeosporium, Hanpuknag Gloeosporium laeticolor;

sugamu Glomerella, Hanpuknag Glomerella cingulata;

Bugamu Guignardia, Hanpuknag Guignardia bidwelli;

Bugamu Leptosphaeria, Hanpuknag Leptosphaeria maculans;

sugamu Magnaporthe, Hanpuknag Magnaporthe grisea;

sugamu Microdochium, Hanpuknag Microdochium nivale;

sugamu Mycosphaerella, Hanpuknag Mycosphaerella graminicola Ta M. fijiensis;

Buaamun Phaeosphaeria, Hanpuknag Phaeosphaeria nodorum;

Bugamu Pyrenophora, Hanpuknag Pyrenophora teres;

Buaamun Ramularia, Hanpuknag Ramularia collo-cygni;

Bugamu Rhynchosporium, Hanpuknag Rhynchosporium secalis;

Bugamu Septoria, Hanpuknag Septoria apii;

Buaamu Typhula, Hanpuknag Typhula incarnata;

Bugamu Venturia, Hanpuknag Venturia inaequalis;

3aXBOPIOBAHHA KOPEHiB Ta cTeben, CnpuYMHEHi, Hanpuknaa,

Bugamu Corticium, Hanpuknag Corticium graminearum;

Bugamu Fusarium, Hanpuknag Fusarium oxysporum;

Buaamn Gaeumannomyces, Harnpuknag Gaeumannomyces graminis;

Bugamu Rhizoctonia, Hanpuknag Rhizoctonia solani;

Bugamu Tapesia, Hanpuknag Tapesia acuformis;

Bugamu Thielaviopsis, Hanpuknag Thielaviopsis basicola;

3axBOPIOBAHHS KOMOCCSH Ta BONOTEN (BKIOYAOYN KavyaHW KYKypyasu), CIPUYMHEHI, Hanpuknaga,

Bugamu Alternaria, Hanpuknag Alternaria spp.;

sugamu Aspergillus, Hanpuknag Aspergillus flavus;

sugamu Cladosporium, Hanpuknag Cladosporium cladosporioides;

Bugamu Claviceps, Hanpuknag Claviceps purpurea;

Bugamu Fusarium, Hanpuknag Fusarium culmorum;

sugamu Gibberella, Hanpuknag Gibberella zeae;

sugamu Monographella, Hanpuknag Monographella nivalis;

Bugamu Septoria, Hanpuknag Septoria nodorum,;

3aXBOPIOBAHHSA, CNPUYMHEHI CaXKkaMu, TAKUMU SK

Buaun Sphacelotheca, Hanpuknag Sphacelotheca reiliana;

Buau Tilletia, Hanpuknag Tilletia caries, T. controversa;

Buaun Urocystis, Hanpuknag Urocystis occulta;

Buaun Ustilago, Hanpuknag Ustilago nuda, U. nuda tritici;

NnoAoBa rHumb, CNPUYMMHEHA, HaNpuknaa,

sugamu Aspergillus, Hanpuknag Aspergillus flavus;

Bugamu Botrytis, Hanpuknag Botrytis cinerea;

Bugamu Penicillium, Hanpuknag Penicillium expansum T1a P. purpurogenum;

Bugamu Sclerotinia, Hanpuknag Sclerotinia sclerotiorum;

sugamu Verticilium, Hanpuknag Verticilium alboatrum;

rHUIb Ta B'AHEHHA BHACNIAOK iHdbeKUji, nepeaaHoi Yepes HaCiHHA Ta I'PYHT,

a TaKoX 3aXBOPIOBAHHSA CisiHUIB, CNPUYKUHEHI, HAaNpUKNaa.

Bugamu Fusarium, Hanpuknag Fusarium culmorum;

sugamu Phytophthora, Hanpuknaa Phytophthora cactorum;

Bugamu Pytium, Hanpuknag Pytium ultimum;

Bugamu Rhizoctonia, Hanpuknag Rhizoctonia solani;

Bugamu Sclerotium, Hanpuknag Sclerotium rolfsii;

pakoBi 3aXBOPIOBAHHSA, ranu Ta "BiabOMCBKI MITAK", CNPUYUHEHI, HanpuKnaa,
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Bugamu Nectria, Hanpuknag Nectria galligena;

B'AHEHHSA, CMPUYMHEHE, HAaNpUKnag

sugamu Monilinia, Hanpuknag Monilinia laxa;

aedopmauii nUCTA, KBITIB | NNOAiB, CNIPUYUHEHI, HanNpuknaga,

Bugamu Taphrina, Hanpuknag Taphrina deformans;

JereHepaTuBHI 3axXBOPIOBAHHSA AePEB'AHUCTUX POCIUH, CNPUYWHEHI, HAanpuKnaa,

Bugamu Esca, Hanpuknag Phaemoniella clamydospora Ta Phaeoacremonium aleophilum, a Takox
Fomitiporia mediterranea;

3axBOPIOBAHHSA KBITIB i HACIHHA, CIPUYKUHEHI, HanpuUKnaga,

Bugamu Botrytis, Hanpuknag Botrytis cinerea;

3axBOPIOBaHHA 6ynb6 poCnuH, CIPUYMHEHI, HANpPUKNaa,

Bugamu Rhizoctonia, Hanpuknag Rhizoctonia solani;

Bugamu Helminthosporium, Hanpuknag Helminthosporium solani;

3aXBOPIOBaHHSA, CNPUYUHEHi BakTepianbHUMK 36yaHUKaMKM, TAKUMKU SK

Bugun Xanthomonas, Hanpuknag Xanthomonas campestris pv. oryzae;

Buan Pseudomonas, Hanpuknag Pseudomonas syringae pv. lachrymans;

Buaun Erwinia, Hanpuknag Erwinia amylovora.

MepeBaykHO MOXHA nNogonaTtu Taki xsopobu cot:

rpubKOBi 3aXBOPIOBAHHA NUCTSA, cTeben, CTPYUKIB Ta HACIHHA, CMIPUYMHEHI, HAaNpuknaa,

Alternaria leaf spot (Alternaria spec. atrans tenuissima),

Anthracnose (Colletotrichum gloeosporoides dematium var. truncatum),

Brown spot (Septoria glycines),

Cercospora leaf spot Ta blight (Cercospora kikuchii),

Choanephora leaf blight (Choanephora infundibulifera trispora (cuH.)),

Dactuliophora leaf spot (Dactuliophora glycines),

Downy Mildew (Peronospora manshurica),

Drechslera blight (Drechslera glycini),

Frogeye Leaf spot (Cercospora sojina),

Leptosphaerulina Leaf Spot (Leptosphaerulina trifolii),

Phyllostica Leaf Spot (Phyllosticta sojaecola),

Pod and Stem Blight (Phomopsis sojae),

Powdery Mildew (Microsphaera diffusa),

Pyrenochaeta Leaf Spot (Pyrenochaeta glycines),

Rhizoctonia Aerial, Foliage, Ta Web Blight (Rhizoctonia solani),

Rust (Phakopsora pachyrhizi, Phakopsora meibomiae}),

Scab (Sphaceloma glycines),

Stemphylium Leaf Blight (Stemphylium botryosum),

Target Spot (Corynespora cassiicola).

MpMOKOBI 3aXBOPIOBAHHS KOPEHIB Ta OCHOBK CTEBEN, CNIPUYMHEHI, HANPUKNAaAa:

Black Root Rot (Calonectria crotalariae),

Charcoal Rot (Macrophomina phaseolina),

Fusarium Blight abo Wilt, Root Rot, Ta Pod i Collar Rot

(Fusarium oxysporum, Fusarium orthoceras, Fusarium semitectum, Fusarium equiseti), Mycolepto
discus Root Rot (Mycoleptodiscus terrestris),

Neocosmospora (Neocosmopspora vasinfecta),

Pod and Stem Blight (Diaporthe phaseolorum),

Stem Canker (Diaporthe phaseolorum var. caulivora),

Phytophthora Rot (Phytophthora megasperma),

Brown Stem Rot (Phialophora gregata),

PyTium Rot (Pytium aphanidermatum, PyTtium irregulare, Pytium debaryanum,

PyTium myriotylum, Pytium ultimum),

Rhizoctonia Root Rot, Stem Decay, Ta Damping-Off (Rhizoctonia solani),

Sclerotinia Stem Decay (Sclerotinia sclerotiorumy,

Sclerotinia Southern Blight (Sclerotinia rolfsii),

Thielaviopsis Root Rot (Thielaviopsis basicola).

MikpoopraHiamamn, GKi MOXyTb CNPUMUHUTU PYMHYBAHHA ab0 3MiHM BNACTUBOCTEW TEXHIYHUX
Martepianie, €, Hanpuknaa, 6akrepii, rpubu, apikaki, BOAOPOCTi Ta CNU3UCTI opraHiamu. MNepeBaxkHo
BiANOBIAHI BUHAXOA0BI AKTUBHI PEYOBUHU € ehbeKTUBHMMMK NpoTu rpubiB, 30KpemMa NniCHsABMX rpubis,
rpubiB, WO 3MIHIOOTL KOMip AEPEBUHM | PYMHYIOTb AepeBuHY (6asuaioMiueTiB), a TaKkoK MpoTu
CNU3UCTUX OPraHiamis Ta BOAOPOCTEN.
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Cnig HaBeCTW Aeski npuknagn MiKpoopraHiamis Takux poais:

Alternaria, 3okpema Alternaria tenuis;

Aspergillus, 3okpema Aspergillus niger;

Chaetomium, 3okpema Chaetomium globosum;

Coniophora, 3okpema Coniophora puetana;

Lentinus, 3okpema Lentinus tigrinus;

Penicillium, 3okpema Penicillium glaucum;

Polyporus, 3okpema Polyporus versicolor;

Aureobasidium, sokpema Aureobasidium pullulans;

Sclerophoma, 3okpema Sclerophoma pityophila;

Trichoderma, sokpema Trichoderma viride;

Escherichia, 3okpema Escherichia coli;

Pseudomonas, 3okpema Pseudomonas aeruginosa;

Staphylococcus, 3okpema Staphylococcus aureus.

OkpiMm UbOro, BIANOBIAHI BMHaxXOAO0Bi aKTUBHI PEYOBUHU NPOSABAAIOTb TaKOX AYXKEe BUCOKY
NPOTUrpUBKOBY aKTUBHICTb. BOHM MaloTb AyXKE LUMPOKMIA CMEKTP NpoTurpudKoBoT aii, 30Kpema npoTu
aepmaroditie i 6nactomiueTie, nnicHaBu Ta asodasHux rpubie (Hanpuknag npotu BuaiB Candida,
Takux sk Candida albicans, Candida glabrata), a Takox Epidermophyton floccosum, sBuais Aspergillus,
Taknx Ak Aspergillus niger ta Aspergillus fumigatus, suais Trichophyton, Takux Ak Trichophyton
mentagrophytes, suais Microsporon, Takux sik Microsporon canis Ta audouinii. HaBeaeHuin nuwe gna
NOSICHEHHA nepenik rpubiB B >XOAHOMY pasi He obMe)ye CMekTp nNpoTUrpubKoBOI Ail BiaAMOBIAHMX
BMHAXO40BI aKTUBHUX PEYOBUH.

ToMy BiANOBIAHI BUHAX0A0BI aKTUBHI PEYOBUHU MOXYTb OYTW 3aCTOCOBAaHI SK y ranysi MEAULNHM,
Tak i B iHWMX, HEMEANYHUX Frany3sx.

MNpu 3acTtocyBaHHi BiANOBIAHUX BUHAXOAOBI aKTUBHWUX PEYOBUH AK (PYHriLMAIB HOPMK BUTPATU
3anexHo Big cnocofby 3acTOCYBaHHA MOXYTb BapiloBaTM B LUMPOKOMY dianasoHi. Hopma BuTpatu
BiANOBIAHNX BUHAXOA0BI aKTUBHUX PEYOBUH CTAHOBUTD:

- npu 06pobuUi YacTuH pocnuH, Hanpuknag nuctd: Big 0,1 go 10 000 r/ra, nepeaxxHo Big 10 Ao 1
000 r/ra, ocobnueo nepeBakHo Big 50 oo 300 r/ra (Mpu 3acTOCyBaHHI LWINSIXOM 0BnuBaHHA abo
KpanenbHOro 3pOLUEHHA HOPMY BWTpaTtM MOXHA HaBiTb 3MEHLyBaTW, Hacamnepeg y pasi
3aCTOCYBaHHS iHepTHUX cybCTpariB, Takux K kKam'asHa BOBHa abo nepnir);

- npu 06pobui nociBHoro matepiany: Bia 2 Ao 200 r Ha 100 kr NOCIBHOro MaTepiany, nNepeBa)kHo
Big 3 oo 150 r Ha 100 kr nocisHoro marepiany, ocobnueo nepeBaxkHo Big 2,5 Ao 25 r Ha 100 «kr
nociBHOro mMartepiany, UinkoM nepesaxkHo Big 2,5 4o 12,5 r Ha 100 kr nociBHOro martepiany,

- npu 06po6ui rpyHTy: Big 0,1 go 10 000 r/ra, nepeBaxHo Big 1 o 5 000 r/ra.

Lli Hopmu BUTpaTu HABEAEHI NULLE SIK NpUKNaau i He € odmeKyBanbHUMKU B CMUCTTi BUHAxXoAy.

OTXe, BigNoBigHi BUHAXoay akTMBHI pe4oBUHK abo 3acobu MoxyTb 6yTU 3aCTOCOBAHI AN 3aXUCTy
pPOCNMH NPOTArOM MEBHOrO Mepiogy yacy nicnsa oO6pobku BiA yparkeHHA 3as3HavyeHuMu 30ygHMKaMu
xBopob. lepiog yacy, nNpoTArom skoro 3abesneyyeTbCA Takuh 3axucT, Yy 3aranbHOMY BUNagKy
CTaHOBUTbL Big 1 A0 28 ai6, nepesaxHo Big 1 A0 14 ai6, ocobnueo nepesaxHo Big 1 4o 10 Ai6, Uinkom
nepeBaxkHo Big 1 oo 7 ai6 nicna obpobku pPOCNMH akKTUBHUMM pedoBuMHaAMM Ym go 200 ai6é nicns
06poBKM NOCIBHOTO MaTepiany.

OKpiM UbOro, LUNSAXOM BiAMOBIAHOT BUHAXOA0BI 0OPOOKM MOXKHA 3MEHLUUTU BMICT MIKOTOKCUHIB Y
POCNMHHULbKIA NPOAYKUil Ta Yy BUTOTOBIEHMX 3 HET NPOAYKTAX XapyyBaHHSA i kopmax. Mpu ubomy cnig
0cobnnBo, ane He BUKIIOYHO, HAa3BaTK Taki MiKOTOKCUHU: aAeokcuHiBaneHon (QOH), HiBaneHon, 15-Ac-
DON, 3-Ac-DON, T2- T1a HT2-TOKCMH, YMOHI3VMH, LeapaneHoH, MOHINiopMiH, ysapuH,
ndiauetookcucuupneHon  (OAC), OGosepuumH, €HHiaTuMH, dysaponponicdepuH, ysapeHon,
OXpPaTOKCUHW, MaTymiH, ankanoign pibkkiB Ta adnaTtokCUHM, AKi, Hanpuknaa, MoXyTb OyTu yTBOpPEHI
Takumu rpubamu: Fusarium spec., Takmumum 4Kk Fusarium acuminatum, F. avenaceum, F.
crookwellense, F. culmorum, F. graminearum (Gibberella zeae), F. equiseti, F. fujikoroi, F. musarum,
F. oxysporum, F. proliferatum, F. poae, F. pseudograminearum, F. sambucinum, F. scirpi, F.
semitectum, F. solani, F. sporotrichoides, F. langseTiae, F. subglutinans, F. tricinctum, F. verticillioides
Towo, a Takox Aspergillus spec., Penicillium spec., Claviceps purpurea, Stachybotrys spec. Towo.

BianoBigHi BUHaxoay crnonyku B pasi HEOBXiAHOCTI B NEBHMX KOHLUEHTpALisX YK 3 AOTPUMAHHAM
MEBHUX HOPM BUTPATM MOXYTb OYTU TaKOX 3aCTOCOBAHI TAKOXK SK repbiunaun, aHTUAOTHU, PerynaTopu
pocty abo 3acobu Ana nokpawaHHs BNacTUMBOCTEW pocnuH, abo Ak Mikpo®iumawn, Hanpuknag sk
dyHriumaun, npoTurpudbkosi 3acodbu, Gakrepuunan, Bipuuuan (BKIoYaroum 3acobu npotu Bipoigis), abo
Ak 3acobu npotu MLO (mikonnasmonogibHux opradismis, aHrn. Mycoplasma-like-organism) ta RLO
(nopi6HMx [0 pikeTcin opradismis, aHrn. Rickettsia-like-organism). Ix MoxHa Takox y pasi
HeoOXiAHOCTi 3aCTOCOBYBATU K MPOMDKHI YM BUXiAHI NPOAYKTU ANS CUHTE3Y iHLLIMX aKTUBHUX
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PEYOBUH.

BianoBigHi BUHAX0A0BiI akTMBHI PEYOBUHU BMNNMBAKOTb HA MeTaboniaM pOCNUH i TOMY MOXYTb ByTu
BMKOPUCTAHI TAKOX SIK PETYNATOPKU POCTY.

Perynatopu pocTy POCAMH MOXYTb BNAWBATW Ha Pi3Hi acnekTu iX po3suTKy. [is uux pe4vyoBuH
3anexunTb B OCHOBHOMY Bi MOMEHTY iX 3aCTOCYBaHHS BiAHOCHO CTaii PO3BUTKY POCIIMHU, a TakoX
BiJl HAHECEHOT Ha pocnMHM abo X OTOYEHHS KiNbKOCTI aKTUBHUX PEYOBUH i cnocoby 3acTocyBaHHA. B
KO>XKHOMY BUMNAAKy PErynsaropyu pocTy MalTb BNAMBATU HA KyMbTYPHI POCAMHU NEBHUM OakaHum
YUHOM.

Pe4yoBUHU, SIKi perynioTb PiCT POCNNH, MOXYTb 6yTK 3aCTOCOBAaHI, HANPUKNAA, ANA YNOBINbHEHHSA
BEreTaTMBHOIO pPOCTYy pocnuH. [MoaibHe ynoBiNMbHEHHSI POCTY, 30KpeMa TpaB, MAa€ EKOHOMiYHEe
3HAYEHHS, OCKINbKU 3aBASAKM LibOMY MOXHA 3MEHLUMTU YacToTy MiACTPUraHHs ra3oHiB y 4eKopaTUBHUX
cajax, napkax i CMOpTMBHMX criopyaax, Ha y30iyusix gopir, B aeponopTax abo dpykToBMX cajax.
3HauYeHHs Mae TaKoXX YNOBINbHEHHS POCTY TPAB'SSHUCTUX | A€PEB'AHUCTUX POCNUH Ha y3Bivusax aopir i
nobnusy Tpybonposodis abo niHii enekrtponepedadi, abo B3arani B TUX 30Hax, A€ IHTEHCUBHE
BiAPOCTaHHSA POCIUH € HEBakaHNM.

BaxknMBum € TakoXK 3aCTOCYBaHHA PErynAToOpiB pOCTY ANSA YNOBINbHEHHA NPOLECY BUAOBXKEHHSA
cteben 3nakiB. Lle go3Bonse sSMeHWNTN ab0 MOBHICTIO YCYHYTU PU3UK HAANamMy POCHUH NMPU 3TMHAHHI
("nondraHHa") nepen 36upaHHaM Bpoxal. KpiM UbOro, perynartopM pocTy MOXKYTb CIPUYUHATU
NOTOBLUEHHA cTeben 3nakiB, WO TakoX NPOTUAIE NONAraHHo. 3aCTOCYBaHHA PErynaTopiB pocTy Ans
CKOPOYEHHA | NOoToBLWEHHA cTeben g03BONsA€ BHOCUTU OinbLUy KiNbKiCTb A0OpUB ANS MiABULLIEHHSA
BpOato 6e3 pu3nKy NonAraHHA 3€PHOBUX KyTbTyp.

YNOBINbHEHHA BEreTaTMBHOTO POCTY A03BONAE 30iNbLUMTU  TYCTUHY HacagkeHb Oaratbox
KYNbTYPHUX POCIUH i 3aBASKW LLbOMY AOCAITU NiABULLEHOT BPOXKAWHOCTI BiAHOCHO NNOLLi 3acagXeHoro
r'pyHTy. MepeBaroo ogep)KyBaHUX TAKUM YMHOM MEHLUMX POCIUH € NONErweHHa npouecie 06pobku
KynbTypy i 36upaHHsa Bpoxato.

YNOBIiNbHEHHA BEreTaTUBHOIO POCTY POCINH MOXKE CMPUATU MiABULLEHHIO BPOXANHOCTI TakoX 3a
pPaxyHOK TOro, WO NO3UTUBHUI BNNUB XXUBUNbHUX PEYOBUH | aCUMINATIB Ha YTBOPEHHS KBITiB | NnoAis
€ BinbLL iIHTEHCMBHUM, aHi>K HA BEreTaTUBHI YaCTUHU POCIIUH.

3acTocyBaHHA PErynsaTopiB poCTy 4acTO A03BOJSIAE TAKOX CTUMYIOBAaTW BereTaTtuBHUIA picT. Llen
edekT € Ay>KE KOPUCHMM B TOMY BUMAAKY, SKLLO POCIMHHMLBKOIO NPOAYKLIEI € BEreTaTuBHI YaCTUHU
pocnuH. MNpoTe, CTUMYMIOBAHHA BETETATUBHOIO POCTY MOXE OAHOYACHO CMIPUYMHUTKI | CTUMYITIOBAHHS
reHepaTUBHOIO POCTY, BHACMIAOK YOro YTBOPKETLCA Oinblue acuMIinATiB, i B pe3ynbTarti 3pocTae
KinbKicTb 200 po3mip nnoais.

36inbLUEHHA BPOXKANHOCTI y A€AKMX BUNAAKaX MOXHA AOCAITU LUMSXOM BTPyYaHHs y meTtaboniam
pocnuH 6e3 NOMITHMX 3MiH BEreTatMBHOro pocty. KpiM uboro, 3a AOMNOMOrOK PEerynsrtopiB pocTy
MOXKHa AOCAIMU 3MIHU CKnagy POCIWH, LLO, B CBOK YEepry, MOXe CNPUYUHUTU MNOMIMWEHHA AKOCTI
nNpoAaykKTiB pocnuHHMUTBA. MoxHa, Hanpuknag, 36inbWMTU BMICT LYKPY B LLYKPOBOMY OYpsIKY, LIYKPOBI
TPOCTUHI, aHAHAcax, a TakoX LUMTPycoBux, abo BMICT BinkiB y coi 4un 3nakax. MoXnmBum € TakoX,
Hanpuknag, ynoBinbHEHHA NPOLECY po3Knagy KOPUCHUX KOMNOHEHTIB, HAaNpuKnag uykpy B LIYKPOBOMY
Oypsky abo B LYKPOBI TPOCTUHI, 32 AONOMOIOI0 PErynATopiB pocTy A0 abo nicna 30upaHHA BpoXKato.
KpiM UbOro, MOXIMBUM € 3[iNCHEHHS NO3UTUBHOTO BNNMBY HA NpoAykyBaHHs abo BiATiK BTOPUHHMX
NPOAYKTIB  XKUTTEAIANbHOCTI pocnuH. [lpuknagoMm € CTUMYNIOBAHHA BWTIKAHHA faTekcy 3
Kay4yKOHOCHUX POCIIVH.

Mig BNNMBOM pErynaAtopiB pocTy Moxe BiabyBaTtucsa yTBOPEHHs NnapTeHokapniyHux (6esHaciHHKX)
nnoais. OKpiM UbOro, MOXHa BNAMBaTW Ha CcTaTb KBITiB. MoOXHa TakoX AOCAMMU CTEPUNBLHOCTI NUIIKY,
IO € AY>KE BAXKITMBUM AN CENEKUii Ta ogep»KaHHA ribpuaHoro nociBHOro matepiany.

3a OonNOMOrol PerynatopiB pocTy MOXHA KepyBaTW rasnyKeHHAM POCMWH. I3 ogHiel CTOpoHU,
LUMNSIXOM MOPYLUEHHS BEPXiBKOBOrO AOMIHYBAHHSA MOXHA CTUMYNIOBATU PO3BUTOK GiMHUX NAaroHie, LLO
MOke OyTW AyXKe KOPUCHMM OCOBNMBO Yy AEKOPaATUBHOMY KBITHUKAPCTBI, TaKOX Yy MOEAHAHHI 3
YMOBINbHEHHSIM POCTyY. IMpoTe, 3 IHWOT CTOPOHU, MOXHA TaKOX YMOBINbHIOBATK PICT BiYHUX NAaroHiB.
Takui epekT € Ay>Ke KOPUCHUM, HANPUKIAaA, Y TIOTIOHHUUTBI abo B pO3BEAEHHI TOMATIB.

3a JONOMOrOI0 PErynaATopiB pocTy MOXHA PErynioBaty NUCTOBUWA MOKPWUB POCIMH TaKUM YMHOM,
wob 3abesneuntn ix gedoniadito B GaxkaHUn MOMEHT Yacy. oaibHe BuaaneHHA NUCTA € ayxe
BaXIMBUM NPU MEXaHIMHOMY 36UpaHHi Bpo)kato 6aBOBHMKA, NPOTE € KOPUCHUM i ANS iHLUKUX KyNnbTyp,
Hanpuknag y BMHOrpagapcTBi, Ans NonerweHHs Uuboro npouecy. dedoniadilo pocnMH MoXHa Takox
34IMCHIOBATKM ANA 3MEHLIEHHS BUNAPOBYBAHHA BOAU POCAMHAMU NMEpPeS NePECaaKyBaHHSM.

Perynaropu pocTy TakoXX MOXyTb OyTW 3aCTOCOBaHi ANs PErynioBaHHA MOMEHTY OMajaHHA
nnogie. I3 ogHiel CTOPOHM, MOXHA 3anobiraTu nepegyYacHoOMy onagaHHIO NnoAiB. I3 iHLIOT CTOPOHM,
MOXHA CTUMYMIOBATU NMPOoLEC onagaHHAa nnodie abo HagiTb 00NITAHHS KBITIB 4O AOCATHEHHS NEBHOIO
obeary  ("mpopimkyBaHHsS"), WOO6 NPUNUHUTM  NEPIOAMYHICTL  MMOAOHOCIHHA. [lepiogndHICTb
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NNOAOHOCIHHA € CBOEPIAHOK OCOOMUBICTIO AesKUX BuUAIB  (PPYKTOBUX [AEPEB, CNPUYUHEHY
€HAOreHHUMKN haKkTopammn, fKka nondra€e B TOMY, L0 X BPOXAWHICTE B Pi3HI POKM 3HAYHO
BigpisHAeTbCA. HacamkiHeub 3acCTOCyBaHHA pPerynaTopiB pocTy [OO3BOSISIE 3MEHLWWUTU 3YyCcUnns,
HeoOXigHi AN BiAOKPEMMNEHHS NNOAiB Bid POCNMHM HA MOMEHT 30MpaHHs BpoXKato, wob 3abesneunTu
MO>KIMUBICTb MeXaHisauii npouecy abo NoONerwmnTy pyvHy npadio.

3a J0MOMOrol0 perynsitopie pocTy MOXHa TakoXK NPUCKOpPIoBaTM abo ynoBiNbHIOBATU MNpoLEC
AOCTUraHHa POCNMHHMLUBLKOT Npoaykuil Ao abo nicna 3éupaHHa Bpoxkato. Lle € ocobnueoto nepesaroto,
OCKiNbKM 3abe3nevye MOXIMUBICTb OMNTUMAnNbHOIO Y3roMKeHHs 3 notpebamu puHky. KpiMm uboro,
Perynatopu pocTy B A€AKUX BUMagKkax MOXKyTb noninwysaTtu 3abapsneHHs nnoais. OKpiM UbOro, 3a
JOMOMOTOK PErynAaTOpiB POCTY MOXHAa TaKOX KOHLUEHTPyBaTM B 4aci Npouec AOCTUraHHA. Takum
YMHOM CTBOPIOIOTBCA YMOBM Ans Toro, o6, Hanpuknag, 3abe3aneyntu MOXKMMBICTb MOBHICTIO
MeEXaHi30BaHOro abo pyqyHoro 3bupaHHA BpOXalo TIOTIOHY, TomartiB abo kaBu 32 O4HY TEXHOMONYHY
onepadito.

3acToCcyBaHHA PErynAaATtopiB poCTy A03BOMSE TAKOX BMMMBATU HA Nepiog CNOKOK HaCiHWMH abo
OpPYHBLOK, TAKUM YMHOM, LLO POCIIMHW, HAaNpUKnag aHaHac abo AeKkopaTuBHI POCIMHY B CadiBHMLTBAX,
NpopOCTalTb, BUNYCKAKOTb NaroHU abo UBITYTb Y Taki MOMEHTH, B AKi BOHM B HOPManbHOMY BUNaaKy
He NPOSBNAKTbL FOTOBHOCTI A0 LbOro. 3atpuMka po30pyHbKOBYBAHHS ab0 MpOPOCTaHHA HACIHUH Nig
JI€I0 perynaTopis pocTy MOXe BUSBUTUCA HEOOXiAHOIO Ha MOpPO30Hebe3neuyHux TepUTopisix, wob
YHUKHYTU NOLUKOAXKEHHSA BHACNIAOK Ni3HIX 3aMOPO3KIB.

HacamkiHeub 3a OONOMOrOK PErynsaTtopiB poCcTy MOXHa pPO3BMBATU CTIiMKICTb POCSIMH NPOTH
MOPO3y, CyxXOCTi abo BMCOKOT CONOHOCTI I'pyHTY. Lle A03BONSAE KynNbTUBYBATW POCIMH HA TEPUTOPINX,
SKi B 3BUMAWHOMY BMMNAAKY A0 LUbOro He NpuaarHi.

3asHaveHi BULUE POCMMHU MOXKHA O0COBNMMBO edeKTUBHO 00pobnaTu 3rigHO 3 BUHAX0AOM
crnonykamu 3aranbHoi ¢opmynu (l) i BignoBigHUMM BMHax0A0BI 3acobamu. HasedeHi Ana akTUBHUX
peYvYoBUH Ta 3acobiB NepeBakHi Aiana3oHM CTOCYIOTbCA TakoxX 0O6polbku Uuux pocnuH. Ocobnueo cnia
nigkpecnuTn edeKkTUBHICTb 0OPOBKM POCNMH CNelianbHO 3asHAa4YeHMMU Y LbOMY TEKCTi crnonykamu i
3acobamu.

BuHaxig noAcHeTbCA Aani 3a AONOMOrol HaeeaeHux npuknagis. [poTe, BuHaxia He
0OMEXKYETLCH HaBEAEHUMU MPUKNaZaMu.

Mpuknagu oaep>xaHHs

OaepxaHHa cnonyku Ne2 (Cnocib C)

OHSC CH,

H

o CH,
// N
/4

Br Cl

Ho 0,62 r (3,0 mmonb) 4-6poM-2-xnopdeHony, podunHeHoro B 10 mn N, N -gumeTtundopmamiay,
npu KiMHaTHIn TeMmnepaTypi B atmocdepi aproHy aogasanu 0,12 r (60 %, 3,0 MMonb) rigpuay HaTpIlo i
nepemiwysanu peakuiiHy cymiw npotarom 1 roguHu npu KiMHaTHIn TemnepaTtypi. llicna uyboro
aogasanu 0,50 r (2,7 mmonb) 5-(2-TpeT-6yTunokcupan-2-in)-1,3-tiazony i nepemiwyBanu peakuiiHy
cymiw npotaroMm 12 roguH npu 100 °C. MNicna oxonoXeHHs A0 KiIMHATHOT TemnepaTtypu BUAanAnm
PO3YUHHUK MiJ 3HMKEHWM TUCKOM i 3MillyBanu 3anuLUoK 3 HACMYEHUM BOOAHUM PO3YMHOM XI0puAay
HaTpilo, a Takox eTunaueTaTtoMm. BigokpemnioBanu opraHiyHy chasy, Bucywysanu Hag cynbdaTtom
HaTpilo, inbTpyBanu i 3rywysanu. [oTiM BuXigHWA NPOAYKT O4YWLLANU METOAOM KOFIOHKOBOT
xpomarorpadii (umknorekcaH/eTurnosuin ecrep outosoi kucnotu 3:1). Opepxanu 0,24 1 (23 %)
LiNnbOBOro NPOAyKTY.

OpeprkaHHa 5-(2-TpeT-0yTunokcupax-2-in)-1,3-tiasony

o)

H.C AN
H.C &h, S W

[ns ogepkaHHA 3aCTOCOBYBany METO, aHanoriyHmn onucaHomy B nyonikauii EP-A 0 409 418.
OaepxaHHa cnonyku Ne 31 (Cnocib A)

F HQ cH,
HO CH,
// N

F S/
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Oo 0,30 r (1,8 mmonb) 2,2-aumeTun-1-(1,3-tiason-5-imynponaH-1-oHy, pos3uunHeHoro B 10 mn
Jietunosoro etepy, npu -10 °C B atmocdepi aproHy goaasanu 21 mn (0,25 M B gieTunosomy eTepi,
5,3 mmonb) 2,4-audptopbensun-6pomigy MarHilo i HarpiBanuM peakuifiHy cymill A0 KiMHaTHOT
Temnepatypu. [loTiM nepemiwyBanu peakuinHy Ccymill MOpoTaroM 12 roguH npu  KiMHaTHIA
Temnepatypi. Nicna gogaBaHHA HACMYEHOrO0 BOAHOIMO PO3YMHY XMOpUAY aMOHilo po3ainanu gasu ta
eKkcTparyBanu BoaHy dasy etunauetratom. O6'egHaHi opraHiyHi hasu Bucyllysanu Hag cynbdatom
HaTpilo, inbTpyBanu i 3rywysanu. [oTiM BuXigHWA NPOAYKT O4YWLLANU METOAOM KOFIOHKOBOT
xpomarorpadii (UuknorekcaH/eTurnosuin ecrep outosoi kucnotu 5:1). Opepxanu 0,20 r (39 %)
LiNnbOBOro NPOAyKTY.

Tabniaua ¥

o B L

NS X Y %m nl R | R Ky DisuuHi NAPIMETEN

' : VTP (400 W, ARGO-0s) =
\ 10,68 (¢, 8H}, 4.25 (3,4 = 10 £ 3H),
18| O 0|0 By | H | 2-grop-d-ioadenin 1440 (g = 10T TH), 57 (o H),
( |7,o7 (0, THY, 747 (o TH) 757 {a,

' KH), 7,760, TH), 8% (o) 11) M.

MelX[Y imin: R ] R A Diznusi napaMeTpK

THSMP: 5 (400 MY, AMCO-g,) =
0,97 {c; BH), 4,25 {a, J= 10y, 1H),
438 (m, J = 10 Ty, 14y, 5189 {c. 1H),

; 747 {a, J= 0Ty TH), 748 (da, J =

| By, 8Ty, 1H) 763 (g, 4= 201,

\ TH), 7.8% (o, TH), 8.92 {c; 1H) mmwy,
HOAME: S (400 My, IMCO-ds) =
0,98 {c; OHL. 4,26 (g, 3= 10Ty, 14,
Bu | H i 4-8pom-2-ropdeMin 4,41 {n. J = 10T TH), 5,73 (e, 11),

‘ 7,22 (4 M), 7,31 fn, 44, 747 4,
1H), 7,76 (c. 1H), 8,82 (¢, 1H) man.q,
. YH-GME 8 (406 WMy, GMCO-dg-=
| 11,00 o, GH), 2,34 (6, 3H), 478 (i, 4=
4:xnop2<(meTtir- 110 Ty, THY, 437 (g, 4 =10 Ty, 1H),
cyrbdratindienin 15,80 {c, 1H}, 7.0 (g, =2 Ty, 1H),

‘ {7.08 6w, TH)L 7. 14 (u, TH), 786 (z.

1H), 8,92 (¢, TH) mnR.iL

§[S] 0070 Bu | H i 2omop-droaderin jlogP 4,147, [M+H]= 438,

\ NP B (400 My, AMCGdg) =

! 087 {5, 3K, 0,50:(a, 3H), 2.27 (cen-

o . irer, TH] 4,5 (. TH), 4.22 (g, 1M,

E:5:C D10 Pr H | 4-Bpom-2-thropgekin | . .
; 580 (¢, 1H), 78 (3, 1H), 7,26-7.35

; t, 1My 7,51 {ag; THY, 778 (e, A

w i 8,85 (o, TH) #H.

718 0| 0i0: MOP | H | 35-awbpomdenin logP 4,035 M+H] = 434

T TAMP: § (400 MMy, ANMGO<ds) =

0,81 {5, 3H). 0.91 (1, 3H). 2,36 (cen-

ver, 1H), 4,13 (4, TH). 4,18 (g, M},

5806, 1H), 7,13 (. THY. 747 tan,

M), 786 {5 M), 7.82 (¢, 1H), 8,94

(s THY s

[
3
[®]
=
=1
&
[a4

I

4-650m-2-xriopdpesin

oy
o
o]
o

4alsloigiol wu | H

818l 0i0eiol iPr | H |aBpow-2:mopderin
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NI XD Y imin: R ] A LHGANHE NARINETI
U P
: P SR

i R

; P 0,280 38 . SH
Lo : 0,560 88 4, €535, G5 fr. 3635 9
1 Apou-Zuropdandss 1103 (v, (M) 42800, 1HE S48 a,
Y G 70 (o1, 8,98
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NziX | Y im|n R & A Dianvki napameTpu
gisiojolo] ey | H 4-xn10p-2- logP 3,96%
7 (rpnpropmeTa)-
ewin
TS| O |00} TFCP M | 2-dTop-4-itoadenin
8
F{s]{O0i0f By | H | 34amnophenin | logP 3725
g
4181 0 [GI0}TECR | H A-Gpom=-2=-
o] MmeTHndenin
4160186 tBu | B | 36pom-4-(tpuchrop- | logP 4,12
1 : METAKCH)(REHIN
41870 0y0f BU | H 2-METITI-&- IogP 4,125
2 {¥pudrop-
METORCH)PERIN ‘
418 - J011] ecP Tl 2. 4-guxriopbesin
3

iPr = isonponis, Bu = tpeT-GByrin, DFMP = 1.2-5udrop-2-sernnponan-24n,
CCR = tanopuprnonponit, FCP = {-repuukacnponis, MGF = 1-METMRUFKNORpoHa,

TFOR = 1-{rpudropmeTun)Livgrionponin,: CUP = 1-xnopaykionpein.

BumipioBaHHA 3HayveHb logP 3piicHioBanu 3rigHo 3 Oupektusow €EC 79/831, Oopatkom V.A8,
LUNAXOM  BUCOKOE(EeKTMBHOT  piguHHOT  xpomatorpacpii  (HPLC, High Performance Liquid
Chromatography) y konoHkax i3 o6epHeHoto pasoto (C 18) 3a HaBedeHO dani METOAMNKOIO;

[a] BusHauyeHHA mMeTOAOM PpiAMHHOT XxpomaTtorpadii/mac-cnektpometpii (PX-MC) y kucnomy
JianasoHi sgiicHioBanu npu pH=2,7 i3 3actocyBaHHAM 0,1 %-HOro BOJHOM0 PO3YUMHY MypaLUUHOT
KMCNOTK Ta aueToHiTpuny (wo mictue 0,1 % MypawUHOT KUCNOTK) SK ENIOEHTIB; NiHIMHWIA rpagieHT Big
10 % aueToHiTpuny A0 95 % aueToHITpuUny.

IHwi gaHi 'H-AMP ans BubpaHux npuknagis

Oadi 'H-AMP ana HaBegeHux aani BubpaHux npuknagie 3anucadi B opmi Tabnuub nikie 'H-
AMP. [Ons koxHOro nika curHany cnoyaTtky HaBegeHe 3HayeHHs O y MNH.Y., a nicna HbOro 4yepes
npoGin - 3HA4YeHHs1 HTEHCUBHOCTI curHamy B Ayxkax. lapyu uducen "3HadeHHs O (IHTEHCUMBHICTb
curHany)" ansa pisHMx nikiB CUrHaniB BiAOKPEMMEHI OAHA BiA HLWIOT Kpankow 3 Komoto. Tomy Tabnuus
nikiB 4Ns KOHKPETHOrO NpUKNagy mae Taky popmy:

81 (IHTEHCUBHICTB1); B2 (IHTEHCUBHICTb?); ......... ; Oi (HTEHCUBHICTb); ...... ; On (IHTEHCUBHICTbn)

Po3unHHKK, B KoMy 3anucysanu cnektp AMP, 3azHayeHuin y NpSMOKYTHUX Ay>KKax Micns Homepa
npuknagy i nepea Tabnuueto nikie AMP. JeTtanisosaHuii onuc BigodpaykeHHss gaHnx AMP y dopmi
Tabnuub nikie HaBeaeHun y nydnikauii "Citation of AMP Peaklist Data witin Patent Applications" (aus.
BuaaHHa Research Disclosure Database Number 564025, 2011, 16 6epesHs 2011 p., abo B dhavini B
Mepexi IHTepHeT (http://www.rdelectronic.co.uk/rd/free/RD564025.pdf).
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Npeniag Ne 33 [IMCO-Dy] 88252 (1,70, 7.8174 (1,99), 75363 (1.28); 7,520 (1.35] 7.3763 |
(0,86, 7,3608 (0,61} 73541 (0,91} 7,3476 (D,BS); 7,2447 (1,41 7,2224 (1.01); 57075 (2,38);
4,4053 (0,78}, 4.3804 (1.08);.4.2752 (1,067 4.2503 (0,77} 3.3078 (38,73} 2.5108 (2,045 2.5068
| (3,88), 2,5022 (2,702, 4978 (3,20 2,4935 {1,58): 1,0007 (36,00} 0,9766 (0,32); -0,0002-(0,55)
(pwknag, e 34 [AMCC-Ds] 8,8306 {1.68). 7.7748 (1,88} 7.7738 (1.68); 7,2648 (0:50); 7.2548
0:80); 7.2413 (0.88) 7.2350 (0,89} 7,2298 (0.52); 7.2170 {0,39); 72146 [0,30); 7.2067 (0.32))
65,9955 [0,36); 6,8931 (0,39} 5,7202 (2,49} 44182 (0,81}, 4.3934 (1,05); 42526 (1,04}, 42278
(0,80} 3,30684 (20,14); 2,5101 (2.51); 2,6059 (4,55); 2,5014 (5,86), 24971 (4,15), 2.4828 (2,04);
2.0856 (0,98); 0,9834 (16,00) ;
Mpucnag. Ne 35 [AMCO-0q) 8,8519 {0,61); 8,8306 (C.83); 7,7553 (1,08); 7,7538 (0,98); 7,0090
(0:81): 7,0042 (0.65) 6,9240°(D,70%, 6,9196 (0:72); 6,9139 {1,00); 5.4730 (0,53} 4,.2354 (044);

{ 4.2108.(0,58); 4,078 (0.55); 4,0530 (0:43); 3,6439 (3,78, 3.1747.(16,00); 2.3756 (1,80); 2,3714
13,90); 2,366 (4.02); 2,3626 £2,70); 2,3583 (1,34); 1,2644 (2,70); 0.8283 {2.72)

Tiouknag Ne 38 [AMCO-D,) 6.0525 (1.82); $,0512 (1,78}, 7.9899 (1.92); 7.6233 {0:67), 76182
(0,70} 7.5066 (0.67); 7.5015 (0,71) 7,507G (0:42); 7.5043(D.52); 7.4865 (0.48) 7.4828 (0.58);
7 4782 [042); 7,1953 (0.57): 7.1732 (1.01F 7.15641 {0:51); 6,4388 (2.18); 4.5535 (0,42); 4,5675 |
{1,055 45408 (0/99); 45145 (0.37). 3.3034 {161,71): 2,890 (040 27307 {0234y 26690
(0.:34); 2,5391 (0.82); 2,5088 (15,00); 2,5044 (34,29); 2.5000 (4386); 2.4956.(30:41); 24912
(14.67), 1,9867 (0.64); 1,4345 {0,36). 1,3984 {16,00) 1.1749 (€41} 1,0343 (0:40). 1,0215
(0,36); 1,0176 {0,36); 0,8072 {0,35); 0,9023 {0,35), 0,8941 (0,23); 0,8901 (0,40, -0,0002 (2,98)
Mpuxniaa 39 [AMCO-D,) 8.0283 (1,66); 8,5262 (1,60), 7.7488 (2,011 7.7460 {1.81); 7.4968
(108}, 7:4932 (1,04): 7-4745 (1,14); 7 4683 (1.00); 7.2936 (1,10), 7 2678 (1,73} 7.2812 {1 10):
B,9625 (0.67); 6.8567 (0.95),6,9498 (0,63); 6,3402 (0,64); 6.9343 (0.57); 69274 (9,54): 57478
2,18 5,7423 {2,70); 44855 (0,85).-4,4811 {0,70); 44608 (1.02); 4,4563 (0,92) 4,2280 (1,00);
42216 [0.93), 4:2012 (0B6) 4,1066 (0,78) 33176 (23,07): 3.3121 (23119); 2,5070 (8,01}
D.5028 (7,25); 1.4032 {6,88); 1,3077 (6,83} 09915 (16,00} 6,8767 (15,10)" 0,0056 (0.33}, -
0.0002 (0,34}

Npwkrian-Ne 40 [IMCO-D] 9,0508 (0.67); 80110 {0,71). 7,3414 (0,77}, 7,3223 (0.35), 63728
(0:8B); 57451 (16,00 3,4276 (0,38 33103 (678,85); '3.2874 (8,38}, 34702 (041); 2.6738
{0795, 2,6694. {1,06); 28850 (0,82); 2,5893 (2,27} 2,5090 {57.98) 2.5048. (103.51); 2,5004
(¥31,54) 2,4960 (82,07); 2.4818 (44,88); 2,3315 (0.71); 2.3270 (0,81} 2,3223 {0.65); 21488
L{Y.89); -0, 0007 (20,21); -0,0084 (06T}

Mpurnan Ne 41 [AMCO-B,] 88346 (1.08) 7,7564 {1,50); 7,4376 (1.43) 7.4302 {1,65), 7.4267
{0,74); 7.4233 (068 7,4037 (0.67); 7,4008 (0,68); 70487 (0.80); 7,0413 (0,77): 7:0260 {0.72);

70185 (U,71); 5.7665 (1,41}, 4,5124 (0.83): 4,4875 (0,08); 4,2357 {0,86). 4.2117 (0,84), 3,328
(8,45); 25106 (4,28); 25065 (6.31); 2.5022 (11,54} 24980 (B;03) 24888 (403 09767
(36,003, 0,002 (3,34)

Npwinan 42 [AMCO-D] 89285 (1,83);, 7,7418 (1.67), 71381 (0,30), 7,1120 {1,59%; 70806
{1,158}, 70568 (0,82); 5,7043 (2,43); 4,3361 {0.60) 43191 (1,15); 42768 (1.17); 4,2515(0.63);
3330 (186,57} 30183 (185,48); 82463 (2.14); 26701 (D.6S5);, 28748 (1,23); 26604 11,77y
2,8658 (1.28); ¥,5403 (2,60); 25233 (2.96), 25052 {180,70); 2,5011 (256,805 2,467 (177.76); |
24670 {0,582, 2,370 (0,85); 2,3324 (1,32); 23277 {(1,67); 2,3232 {1 28); 1,9428 (5,10); 1,3353
(0,32) 12987 (0.34), 12580 (0.4B): 1,2435 (0,53); 1,2364.00.74): 10058 (16.00); 0 §764:0,47Y; |
0.9552 (0:33): 0.8115 (0,42); 0,8862 {1.24); 0,8412 (0:85); 0,1487 (0,33): 0,0080 (2.35); -0,0002
(85,55, -0,0085 (2,63); -0,1408'(0,38)

lMowkrag 43 [AMGO-Ds] 7.6729 {0,38); 76834 (0,37); 75753 (0.40) 7.5615 (2,54), 75578
(4:26), 7.5434 (2,41}, 74583 (3.60); 74418 (0 57): 7.4379 (0,32} 7.4032 {1.47%,7,3955 (1,41):
73883 (1,28 7.3856.(1.21); 5,779 (0.59); 5.8220:(0.32); 5,9136 (0.35), 53362 (0,93), 5,2956 |
{3,48); 51882 (0.3%); 5.1144 (0,38} 4 DE0OO (0,54); 2,0537 (1,54} 34553 (1,50 3,4360 (1,76}, |
34189 {1,33), 33930 (1 48); 3.3496-(50,10); 3,0106 (1,81 29872 {1,44),.2.8750 (1,35, 2,8500 |
{1,25), 25251 (0.35); 25220 (0;44) 25180 (0.51): 25066 (9,60) 2,5070 (19.67) 25041
26,50y 2.5011 (19,545, 2,4983 (0,38); 13667 (18,00) 1,3850 (0,89} 12700 (0.42), 1,2679
{0,400y, 09610 (0,38): 0.9586 (0.41); 0,8525 {C.66). 0.8433 (0.55); 02108 (0.75); 1,0323(0,34);
09171 {080y, 0.9087 {0,713 0,9068 (0,25 08977 1),72), (8811 (0.36); 06886 0,42y, 0.8¥08 ;
(G536} 0.7468-(0,40), 0,7574 (0,511 0.7346.(0,52); 0.7284 (0,74} 07186 (0,62);0,7178 (.70, |
07082 (0.48% 06315 (0,49): 0,8233 (0,60); G,8205 (0,61). 0,6143 {0.81); 06124 (0,85); 0.6056

MNpuknagun 3acToCyBaHHSA
Mpuknag A: TecT Ha edEKTUBHICTb NpoTu 30yaHuka Blumeria graminis (GopowHucra poca Ha
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sS4YMeHi) / 3axucHa gis

PosunHHuk: 49 macoBux Yactok N, N -aumeTunauetamiagy

EmMynbratop: 1 MacoBa 4acTka ankinapunnonirnikonesoro etepy

[na ogepxaHHA UiNbOBOT KOMMNO3ULT aKTUBHOT PeYOBUHU 1 MacOBY YacCTKy aKTUBHOI pPeyOBUHMU
3MillyBanM i3 3a3Ha4YeHMMM KiNMbKOCTSIMM PO3YMHHMKA Ta emynbratopa i po3GaBnsaAnu KOHUEHTpar
BoAOw A0 OaxaHol KoHueHTpauil. Onsa nepeBipkn eEeKTUBHOCTI 3axuCTy MOMoAi POCNUHU
obnpucKkyBanu KOMNO3uULI€d aKTUBHOT PEYOBUHM i3 JOTPUMAHHSIM 3a3HAYeHOT HopmK BuTpaTtu. lMicns
NiACYLUYBaHHA HAHECEHOTO LWapy KOMMNo3uuii pocnuuu obnuntosanu cnopamu Blumeria graminis f.sp.
hordei. PocnuHn BCTaHOBNIOBaNU B TEMNMUi Npu TemMnepartypi 6nm3eko 18 °C i BiGHOCHIA BOMOToCTi
noBiTps 6nusbko 80 % ana 3abesnedeHHs CNPUATNIMBUX YMOB PO3BUTKY NyCTyn GOPOLLUHUCTOT pOCHM.
Yepes 7 aib nicns iHoKynAuii ouiHioBanu pesynbtatun 06po6ku. Mpu uboMy ehEKTUBHICTb 3aXUCHOT Aii
0 % Bignosigana eeKkTMBHOCTI ANA KOHTPOMLHOIO 3paska, B TOW 4Yac K ePEKTUBHICTb 3aXUCHOT Aii
100 % o3Hauana BiACYTHICTb YpaXKeHHs.

Y UbOMYy TecTi HaBeaeHi dani BiANOBiAHI BMHAXOAOBI CNOSYKM NPW KOHUEHTpauii akTUBHOT
peyoBuHU 500 MIH.Y. NPOABMIU e(PEKTUBHICTb 3axUCHOT aii 70 % abo Buule.

SYR RULY

Ne s Hopaa awrpscn S@eRTBRCT, a1
{SASR G} %

g 500 02

2 530 glen)

2 e fey

Mpuknag B: TecT Ana Bu3HayeHHA edekTuBHOCTI npoTu 36yaHuka Leptosphaeria nodorum
(cenTopio3 NUCTA | KONOCCS NWeHuUi / 3axucHa gis)

PosunHHuk: 49 macoBux Yactok N, N -aumeTunauetamiagy

EmMynbratop: 1 MacoBa 4acTka ankinapunnonirnikonesoro etepy

[na ogepxaHHa UiNbOBOT KOMMNO3ULT aKTUBHOT PeYOBUHU 1 MacOBY 4acCTKy aKTUBHOI PEYOBUHMU
3MillyBanM i3 3a3Ha4YeHMMM KiNMbKOCTSIMM PO3YMHHMKA Ta emynbratopa i po3GaBnsaAnu KOHUEHTpar
Boaow a0 OaxaHoi KoHueHTpauii. Ons nepeBipkn eEKTUBHOCTI 3axuCTy MOMOAI POCNUHU
obnpucKkyBanu KOMNO3uULI€d aKTUBHOT PEYOBUHM i3 JOTPUMAHHAM 3a3Ha4YeHOT HopmK BuTpaTtu. lMicns
NiACYLUyBaHHA HAHECEHOTO LLAPy KOMNO3uLii pocnmHu obnpruckysanu cycneHsielo cnop Leptosphaeria
nodorum. PocnuHu 3anuwanu B iHkyOGaUiiHin kamepi npotsaroMm 48 rogumH npu Temnepatypi 20 °C i
BigHOCHIn BonorocTi noeiTpa 100 %. MNoTiM pocnMHW BCTAHOBMIOBANK B TEMNMNULIO | BUTPUMYBANU nNpu
TemnepaTtypi 6nm3bko 22 °C i BigHOCHI Bonorocti noeitpa 6nusbko 80 %. Yepes 8 ai6 nicns
iHOKymALT ouiHloBanu pesynbtatn 00pobku. Mpu ubomy edekTuBHICTL 3axucHoT aii 0 % Bignoeiaana
€PeKTUBHOCTI 3aXUCHOT Ail ANA KOHTPOSILHOIO 3paska, B TOW Yac K e(PeKkTUBHICTb 3axMCcHOT aii 100 %
O3Ha4varna BiACYTHICTb YpaXKeHHS.

Y UbOMYy TecTi HaBeaeHi dani BiANOBiAHI BMHAXOAOBI CNOSYKM NPW KOHUEHTpauii akTUBHOT
peyoBuHU 500 MIH.Y. NPOABUIM e(PEKTUBHICTbL 3axXUCHOT aii 70 % abo Buwie.
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Mpuknag C: Tect AnA Bu3HayeHHs edpekTuBHOCTI npotm 30yaHuka Puccinia triticina (Bypa
NUCTKOBA ipxKa MLueHuUi / 3axucHa gis)

PosunHHuk: 49 macoBux Yactok N, N -aumeTunauetamiagy

EmMynbratop: 1 MacoBa 4acTka ankinapunnonirnikonesoro etepy

[na ogepxaHHA UiNbOBOT KOMMNO3ULT aKTUBHOT PeYOBUHU 1 MacOBY YacCTKy aKTUBHOI pPeyOBUHMU
3MillyBanM i3 3a3Ha4YeHMMM KiNMbKOCTSIMM PO3YMHHMKA Ta emynbratopa i po3GaBnsaAnu KOHUEHTpar
BoAow A0 OaxaHol KoHueHTpauil. Onsa nepeBipkn eEeKTUBHOCTI 3axuMCTy MONoAi POCNUHU
obnpucKkyBanu KOMNO3uULI€d aKTUBHOT PEYOBUHM i3 JOTPUMAHHSIM 3a3HAYeHOT HopmK BuTpaTtu. lMicns
NiACYLyBaHHA HAHECEHOro Lapy KOMNosuuii pocnuHm obnpuckyeanu cycnensieto cnop Puccinia
triticina. Pocnuun 3anuwanu B iHkyGaUiiHin kamepi npotarom 48 roguH npu temnepatypi 20 °C i
BigHOCHIn BonorocTi noeiTpa 100 %. MNoTiM pocnMHW BCTAHOBMIOBANK B TEMNMNULIO | BUTPUMYBANU nNpu
Temnepatypi 6mm3bko 20 °C i BigHOCHI Bonorocti noeitpa 6nusbko 80 %. Yepes 8 aid nicns
iHOKymALT ouiHloBanu pesynbtatn 00pobku. Mpu ubomy edeKTUMBHICTb 3axXUCHOT ail 0 % Bignoeiaana
€PeKTUBHOCTI 3aXUCHOT Ail ANA KOHTPOSILHOIO 3paska, B TOW Yac K e(PeKkTUBHICTb 3axMCcHOT aii 100 %
O3Ha4varna BiACYTHICTb YpaXKeHHS.

Y ubOMy TecTi HaBeaeHi gani BiANOBiAHI BWMHaXOAOBI CNOMYKM NPW KOHUEHTpauii akTUBHOI
peyoBuHU 500 MIH.Y. NPOABMIU e(PEKTUBHICTb 3axUCHOT aii 70 % abo Buule.

Epariintiors aif

[

95

Mpuknag D: Tect ana BU3HauYeHHs edeKTUBHOCTI npoTu 36yaHuka Uromyces (ipxa 6006iB) /
3axucHa gisi

Po34nHHKK: 24,5 MacoBOI YaCTKKU aUeToHy

24,5 MacoBOi YacTKu gumeTunauetramiay

EmMynbratop: 1 MacoBa 4acTka ankinapunnonirnikonesoro etepy

[na ogepxaHHA UiNbOBOT KOMMNO3ULT aKTUBHOT PeYOBUHU 1 MacOBY YacCTKy aKTUBHOI pPeyOBUHMU
3MillyBanM i3 3a3Ha4YeHMMM KiNMbKOCTSIMM PO3YMHHMKA Ta emynbratopa i po3GaBnsaAnu KOHUEHTpar
Boaow a0 OaxaHoi KoHueHTpauii. Ons nepeBipkn eEKTUBHOCTI 3axuCTy MOMOAI POCNUHU
obnpucKkyBanu KOMNO3uULI€d aKTUBHOT PEYOBUHM i3 JOTPUMAHHSIM 3a3HAYeHOT HopmK BuTpaTtu. lMicns
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NigCYLLYyBaHHA HAHECEHOro LWapy KOMMO3UUil POCAMHK iHOKYNiOBanM BOAHOK CYCMEH3IE cnop
Uromyces appendiculatus i 3anuwanu B iHKyBaUiiHin kamepi npotarom 1 gobu npu Temneparypi
6nmsbko 20 °C i BigHOCHI BonorocTi nosiTpa 100 %. MoTiM pocnMHM BCTAHOBIOBANU B TEMULIO i
BUTPUMYBanu npu Temnepartypi 6nm3bko 21 °C i BiAHOCHIN BONOrocTi noBiTpst 6nmsbko 90 %. Yepes
10 gi6 nicng iHokynsayii oyiHioBanu pesynbtatu 06podku. MNpy uboOMy e(EKTUBHICTL 3axnUCHOT aii 0 %
Bignosigana egeKkTUBHOCTI 3axXUCHOT Ail ANS KOHTPONLHOrO 3paska, B TOW 4vac K e(eKTUBHICTb
3axucHoi aii 100 % o3Ha4vana BiaACYTHICTb YPaXKeHHS.

Y uUbOMy TecTi HaBeaeHi dani BiANOBigHI BMHAXOAOBiI CNOMYKM MPW KOHUEHTpauil akTUBHOT
peyoBuHU 100 MIH.Y. NPOABMIU e(PEKTUBHICTb 3axUCHOT aii 70 % abo Buwie.

Tabnuua D: Tect ana Bu3Ha4veHHA edekTuBHOCTI npotu 36yaHuka Uromyces (ipxka 606iB) /
3axucHa gisi

NU  AKYHBHA REROBMHA - Hopma sutpaty ErbekTirBHICTE AT
(PR} (&3]
FG o
1 f:} - f’\)‘x{;:\’d 100 100
2
l, /_-;L\F e/

¥ ~

Mpuknag E: Tect ansa Bu3HaveHHs edekTUBHOCTI npoTu 36yaHuka Venturia (napwa adnyHi) /
3axucHa gisi

Po34nHHKK: 24,5 MacoBOI YaCTKKU aUeToHy

24,5 MacoBOi YacTKu gumeTunauetramiay

EmMynbratop: 1 MacoBa 4acTka ankinapunnonirnikonesoro etepy

na ogepxxaHHA UiNbOBOT KOMMNO3ULT aKTUBHOT PeYOBUHM 1 MaCOBY YacTKy aKTUBHOI PEYOBWHMU
3MillyBanM i3 3a3Ha4YeHMMM KiNMbKOCTSIMM PO3YMHHMKA Ta emynbratopa i po3GaBnsaAnu KOHUEHTpar
Boaow a0 OaxaHoi KoHueHTpauii. Ons nepeBipkn eEKTUBHOCTI 3axuCTy MOMOAI POCNUHU
obnpucKkyBanu KOMNO3uULI€d aKTUBHOT PEYOBUHM i3 JOTPUMAHHSIM 3a3HA4YeHoi HopMK BUTpaTK. [icns
NigCyLUYyBaHHA HAHECEHOTO APy POCNMHK IHOKYNIOBanM BOAHOK CYCNEH3IEI0 KOHiain 30yaHuka napuui
abnyHi Venturia inaequalis i notiM 3anuwanu npotarom 1 gobu B iHKyDaUiliHii kamepi npu
Temnepatypi 6nmabko 20 °C i BigHocHin BonorocTi noeitpa 100 %. IMoTiM POCNUHKU NepeHocunun ao
TENnUUi i BUTpUMYBanu npu temnepatypi 6nusbko 21 °C Ta BigHOCHI BONOrocTi NOBITpsi GNMU3bKO
90 %. Yepes 10 pib nicna iHOKynAUil ouiHoBanu pesynbTatn 006pobku. MNpy UuboMy edEKTUBHICTb
3axucHoi aii 0 % signosigana edeKkTUBHOCTI 3axXUCHOT Ail ANA KOHTPOSIbHOrO 3paska, B TOM 4yac Sk
edekTUBHICTb 3axucHoi aii 100 % o3Ha4vana BigCYTHICTb YpaXKeHHS.

Y UbOMYy TecTi HaBeaeHi dani BiANOBiAHI BMHAXOAOBI CNOSYKM NPW KOHUEHTpauii akTUBHOT
peyoBuHU 100 MIH.Y. NPOABMIU e(PEKTUBHICTb 3axUCHOT aii 70 % abo Buwie.

Tatone

117! BTN SORERIRH T DL SO VR frteua RN

ARLWTHR IR

ME ARTRQRZ DRWOTNHG Hoptig srpaTy EfesTEaniors

{MAR N &)

POPMYJIA BUHAXOLY

1. l'eTepouuknivHi noxigHi ankaxonis popmynu (1)
N
HO R I \>\R1
s :
m n

, ()
B SKiN
X o3Havae S,
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Y o3Hauvae O, -CHz- abo npAMUin 3B'A30K,

m o3Ha4vae 0 abo 1,

n o3Ha4vae 0 abo 1,

R o3Hauyae B KOXKHOMY BUNAAKy HeOOOB'A3KOBO posranyxeHun Cs-Cz-ankin, Ci-Cg-ranoreHankin, Co-
C7-ankeHin, C»>-Cz-ranoreHankin, HeoboB'A3KOBO 3amilleHuin ranoreHom, Ci-Cs-ankinom, Ci-Cy-
ranoankinom, Ci-Cs-ankokcu, Ci-Cs-ranoankokcu, Ci-Cs-ranoankintio abo Ci-Cs-ankintio Cs-C7-
LMKNoarnkin, a Takoxx HeoboB'sI3KOBO OAHO-TpU3aMileHnii ranoreHom abo C1-Cs-ankinom deHin,

R' osHayae BogeHb abo ranoreH,

A 03Ha4ae B KOXKHOMY BMNAAKy ABo3aMiweHuin Z peHin, npudomy o6uasa 3aMmicHUKM Z € 0aQHAKOBUMU
abo pisHUMM,

Z 03Hayae ranorex, uiaHo, Hitpo, OH, SH, C(C+-Cs-ankin)(=NO(C1-Cs-ankin), Cs-Cz-uuknoankin, Cs-
Cs-ankin, Ci-Cy-ranoreHankin, Ci-Cs-ankokcu, Ci-Cy-ranoreHankokcu, Ci-Cs-ankintio, Ci-Cs-
ranoreHankintio, Cz-Cs-ankeHin, Cz-Cs-ranorenankeHin, Cz2-Cs-ankidin, Cz-Cs-ranoreHankinin, C1-Cs-
ankincynbiHin, C1-C4-ranoreHankincynbgiHin, C1-C4-ankincynboHin, C1-Cs-
ranoreHankincynsdoHin, dopmin, Co-Cs-ankinkap6oHin, Ca2-Cs-ranoreHankinkap6onin, Ca-Cs-
ankokcukapboHrin, Co-Cs-ranoreHankokcukapboHin, Cs-Ce-ankeHinokcu, Cs-Cs-ankiHinoken, Co-Cs-
ankinkapboninokcu, Co-Cs-ranoreHankinkapboHinokcu, Tpuankincunin, abo o3Ha4yae B KOXHOMY
BUMAaAKy HEOOOB'I3KOBO MOHO3amiweHui ranoreHoM, Ci-Cs-ankinom, Ci-Cy-ranoreHankinom, Cq-Cy-
ankokeu abo Co-Cy-ankinkapboHinom deHin, dpeHokcn abo deHinTio,

a TaKkoX IX arpoxiMivyHO aKTUBHI CONi.

2. leTepouumkniyHi noxigHi ankanonis popmynu () 3a n. 1, B AKiK

X o3Havae S,

Y o3Hauvae O, -CHz- abo npAMUin 3B'A30K,

m o3Ha4vae 0 abo 1,

n o3Ha4vae 0 abo 1,

R o03Hauyae B KOXKHOMY BUNAAKy HeOOOB'A3KOBO posranyxeHuin Cs-Cs-ankin, Ci-Ce-ranoreHankin, Cs-
Cs-ankeHin, Cs-Cs-ranoreHankeHin, HeoboB'3KOBO 3amilleHuii ranoreHom, Ci-Cg-ankinom, Ci-Cy-
ranoankinoMm, Ci-Cs-ranoankokcu, Ci-Cs-ankokcu, Ci-Cs-ranoankintio abo Ci-Cs-ankintio Cs-Ce-
LMKIIoankin,

R' osHayae BogeHb abo ranoreH,

A 03Ha4ae B KOXKHOMY BUNAAKy ABo3aMiweHuin Z dpeHin, npudomy o6uasa 3amicHUKM Z € 0aQHAKOBUMU
abo pisHUMM,

Z o3Ha4dae ranoreH, uiaHo, Hitpo, C(C1-Cs-ankin)(=NO(C+-Cs-ankin)), Cs-Ce-uuknoankin, Cq-Cs-ankin,
Ci-Cs-ranorenankin, Ci-Cs-ankokcu, Ci-Cs-ranorenHankokcu, Ci-Cs-ankinrio, Cq1-Cs-ranoreHankinrio,
Co-Cs-ankeHin, Cz-Cs-ankiHin, Ci-Csankincynb@inin, Ci-Cs-ankincynbdoHin, Co-Cs-ankinkapboHin,
Co-Cs-ankokcukap6oHin, Cs-Cs-ankeHinokcu, Cs-Ce-ankiHinokcn, Co-Cs-ankinkapboHinokcu, abo
03Ha4Ya€ B KOXHOMY BMMaaKy HeoOOB'A3KOBO MOHO3aMilleHuin ranoreHom, Ci-Cs-ankinom, Ci-Cy-
ranoreHankinom, C1-Cq-ankokcu abo Co-Ca-ankinkapboHinom genin, deHoken abo deninTio.

3. Cnocié 6opoTbbu 3 cpiTonaToreHHUMK LWKIANMBUMK rpudamn, AKMin BiAPISHAETLCA TUM, LIO
reTepoUMKniyvHi noxiaHi ankaHonis cdopmynu (I) 3a n. 1 a6o 2 HaAHOCATb Ha PITONATOrEHHI LKIANUBI
rpudu Ta/abo ix XKUTTEBUIM NPOCTIp.

4. 3acid6 ana 6opoTbbu 3 piTONATOreHHUMKU WKIANUBUMKU Tpudamn, KU BIgPISHAETBLCA TUM, LLO
MICTUTb NPUHANMHI OAHY 3 reTEPOLMKITIMHUX NoXiaHuX ankaHoniB popmynu (I) 3a n. 1 abo 2 pasom i3
po3pigKyBadyamm Ta/abo NOBEPXHEBO-AKTUBHUMUN PEYOBUHAMMU.

5. 3aci6 3a n. 4, AKMA MICTUTb NPUHANMHI OAHY A0AATKOBY aKTUBHY PEYOBUHY, BUOpaHy 3 rpynu, Wo
BKITIOYAE IHCEKTULMAW, aTPaAKTaHTU, CTEPUIIAHTK, BaKTEPULUMAKN, akapuuuan, HemaToumamn, MyHriuuau,
perynaropu pocty, repbiunaun, nobpusa, aHTUAOTU i XiMiYHI CUTHANbHi PEYOBUHMN.

6. 3acTtocyBaHHs reTepouunknivyHuX noxiaHux ankadonis popmynu (I) 3a n. 1 abo 2 ana 6opoTbbu 3
diToNaToreHHMMK WKianMBUMu rpudamm.

7. Cnoci®é opepkaHHs 3acobiB ana GopoTbOM 3 hiTONATOrEeHHMMM LWKIANMMBUMKU rpudamu, SKUi
BigPI3HAETLCA TUM, LLIO TETEPOUMKNIYHI noxiaHi ankaHonis cdopmynu (1) 3a n. 1 abo 2 3MiwyoThb i3
po3pigKyBadyamm Ta/abo NOBEPXHEBO-AKTUBHUMUN PEYOBUHAMMU.

8. 3acTocyBaHHsI reTepouuKnivHMX noxiaHux ankaHonie c¢opmynu (1) 3a n. 1 abo 2 ana o6pobku
TPaHCTEHHUX POCIINH.

9. 3acTtocyBaHHsI reTepouMKniYHMX noxiaHux ankaHonie cdopmynu () 3a n. 1 abo 2 ana o6pobku
NOCIBHOrO Martepiany, a TakoX NOCIBHOIro MaTepiany TpaHCreHHUX POCHUH.

10. MNoxiaHi okcupany popmynu (Vlll-a)
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N vill-a)
B AKIN
X o3Havae S,
R2 o3Hauae B KOXHOMY BMNaagky HEOOOB'A3kOBO po3sranyeHun Cs-Crz-ankin, 3a BUHATKOM TpeT-
O6ytuny, Ci-Cg-ranorenankin, Co-C7-ankenin, Coz-C7-ranoreHankin, HeobOOB'A3KOBO 3aMILLIEHUIA
ranoreHomMm, Ci-Cs-ankinom, Ci-Cy-ranoankinom, Ci-Cs-ankokcu, Ci-Cs-ranoankokcn, Ci-Cs-
ranoankintio abo Ci-Cs-ankinmio Cs-Cr7-uuknoarnkin, a TakoXX HeOoDOB'A3KOBO OAHO-TpU3aMillEHun

ranoreHom abo C+-Cs-ankinom geHin.

Komm'loTepHa BepcTka |. CkeopuoBa

OepkaBHa cnyxba iHTenekTyanbHOT BNacHocTi YkpaiHu, Byn. Bacuns Junkiecbkoro, 45, m. Kuie, MCI, 03680, Ykpaina

OIN “YKpaiHCbKWi IHCTUTYT iHTenekTyanbHoi BNacHocTi”, Byn. nasyHosa, 1, M. Kuis — 42, 01601
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