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BuHaxig ctocyeTbcsi 3actocyBaHHsl cnonyku dopmynun (1), ae R, R? i n - BM3Ha4yeHi y AaHOMY
OOKYMEHTI, K repbiumgy. [JaHun BuHaxig AOAATKOBO CTOCYETbCS arpoXiMiYHO NMPUAHATHUX COMEMN,
repGiumMaHNX KOMMNO3ULin, SKi MicTATb cnonyky dopmynu (1), i 3actocyBaHHs cnonyk doopmynu (1) ons
KOHTpOo Byp'siHiB, 30KpeMa B CifllbCbKOrocnogapCbkUX KyrbTypax KOPUCHUX POCIIVH.
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[aHnii BMHaxig, CTOCYETbCS 3aCTOCYBaHHS [OEsiKMX CMonyk €Kk repbiunais, repbiungHux
KOMMO3uUin, K MICTATb Taki CNomyku, i IX 3acTOCyBaHHA ANs 34IMCHEHHS KOHTpono 6yp'sHis,
30KpeMma B CiflbCbKOrocnoapCbKmnx KynbTypax KOPUCHUX POCNUH, abo aAng iHribyBaHHA pOCTY POCIIVH.

MonixnopdeHinoLToBI KNCNOTU i iX 3aCTOoCyBaHHS Ak repbiunais Bigomi, Hanpuknaa, 3 GB 901553,

5 US 3134808, US 3218146 i US 3331865. Kpim Toro, gesiki M TOpBMICHI CNONYKM BiGOMi AK MPOMiXKHI
CMNOMyKM B CUHTE3I Aeaknx TpudTopMmeTunnponaHamigis, poskputux B WO 2017/148964. Ha cborogHi
BCTAQHOBMEHO, L0 Taki NPOMiIXHI CMONYyKM [OEeMOHCTPYTb HecnodiBaHo xopowi repbiumaHi
BNacTUBOCTI.

Takum YmMHOM, 3rigHO 3 AaHMM BMHaxogoM nepenbayeHo 3acTtocyBaHHS crnonyku dopmynu (1),
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R!BMGMpaHun i3 rpynu, WO ckrnagaeTecs 3 ranoreHy, metuny i CiranoreHankiny (nepesaxHo CF3);
15 R2 aBnse coboto BogeHb abo Ci-Csankin; i

n gopieHtoe 0, 1, 2, 3, 4 abo 5;
abo arpoHOMIYHO MPUNHATHOI CoMi Bka3aHOl Cronyku sik repbiunay.
Ci-Ceankin- Bkniovae, Hanpuknag, metvn (Me, CHs), etun (Et, C2Hs), H-nponin (n-Pr), isonponin
(i-Pr), H-6yTun (n-Bu), iso0ytun (i-Bu), BTOp-06yTUn i TpeT-6yTnn (t-Bu).
20 Y nepeBaxHOMy BapiaHTi 34iicHeHHS1 JaHoro BuHaxoay R! aensie coboto ranoreH.
"anoreH (abo ranoreHo) BkntoYae, Hanpuknag, gTop, xnop, 6pom abo roga.
B ogHomy BapiaHTi 34iMCHeHHs gaHoro BMHaxody n gopisHioe 1, 2 abo 3, nepesaxHo 1 abo 2.
B ogHomy BapiaHTi 34iiCHEHHSI AaHOro BMHaxoay, Ae n aopisHioe 1 abo Ginble, R aBnse coboto
nepeBaxHo Top, xrnop abo 6pom. binbw nepeaxHo, R sBnsie coboto xnop abo dTop, i B GinbLu
25 nepeBakHOMYy BapiaHTi 3aiicHeHHst R! sBnsie coboto xnop. B ocobnuBo nepeBaxHOMY BapiaHTi
3airicHeHHs n gopieHioe 2 i R siBnsie coboto 2,3-anxnop.
B iHWwomy BapiaHTi 3gilicHeHHst AaHoro BuHaxody R? siBnsie coGoto BoaeHb. B iHWwomy BapiaHTi
3piicHeHHsA aaHoro BMHaxody R? sisnsie coboto Ci-Cearkin, nepeBaxHo meTun abo eTun.
Hanun BuHaxig Takox nepenbayae arpoHOMIYHO MNPUAHATHI coni cnonyk copmynm  (1).
30 MepeBaxHuMun € coni, aki cnonyku dopmynu (1) MOXyTb yTBOptoBaTM 3 aMiHaMu, BKIOYa4u
NepBWHHI, BTOPUHHI Ta TPETUHHI aMiHn (Hanpuknag, amiak, AMMeTUNnamiH i TpueTnnamiH), ocHoBamu
NyXHUX MeTaniB i NyXHO3eMenbHUX MeTanis, OCHOBaMW nepexigHux meTtaniB abo 4YeTBepTUHHOro
amMoHit0. B ocobnuneo nepeBaxHOMY BapiaHTi 34iNCHEHHSA arpoXiMiYHO MPUNHSATHA Cinb BMOUpaHa i3
rpynu, WO CKNagaeTbCsa 3 COfi HaTpito, Kanito, antomidito, aumetunamiHy (DMA), gurnikonbamiHy
35  (DGA) i xoniny.
Takum 4uHOM, 3a JdaHuM BMHaxodoM nepegbayeHa arpoxiMiyHO MPUNHATHA Cinb  CMOMYKM
dopmynu (la),

Rla

R1b

OH

FoF (1a),

40

ae

R!a | RP HesanexHo BMOpaHi 3 rpynu, LIO CKNadaeTbCa 3 ranoreHy, metuny i CiranoreHarnkiny

(nepeBaxHo CF3).

B 6inblw nepeBaxHOMYy BapiaHTi 3pidcHeHHss R12 i RP HesanexHo BMOpaHi 3 rpynu, LWo
45 ckrnagaeTbcs 3 ranoreHy, metuny i CFa.

B GinbL nepeBaxHoMy BapiaHTi 3aiicHeHHst R12 | RP ogHovacHo siBnsitoTb coB0to ranoreH.

B Ginbl nepeBaxxHOMy BapiaHTi 3ailicHeHHst R12 i RP HesanexHo BMGpaHi 3 doTopy, xnopy i 6pomy.

Y KOHKpPeTHOMY BapiaHTi 3ailicHeHHst R12 i R1P ogHo4acHo siBnsitoTb coGoto Xnop.
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Cnonykn cdopmynu (I) 3rigHO 3 AaHMM BMHaxo4OM MOXHa 3aCTOCOBYBATW OKPEMO sk repbiuman,
ane 3asBuyan ix cknagatTb y repbiungHi koMnosuuii i3 3acTocyBaHHSAM OOMOMDKHUX 3acobiB Ans
CKNafaHHs, Takux K HOCIii, PO34YMHHUKM Ta NOBEPXHEBO-akTUBHI 3acobu (SAA). Takum YnHOM, AaHuin
BUHaxig gopaTtkoBun nepepbavae repbiumaHy komnosuuito, wo mictutb (i) cnonyky dopmynum (1),
BM3HAYEHY B AaHOMY AOKYMEHTI (pa3oM 3 NepeBadKHMMU BapiaHTaMu 34iNCHEHHS), i (i) NPUNHATHMIA 3
nornaay CinbCbKOro rocrnogapcTsa AOMOMiKHUIM 3acié ana cknagaHHda. Komnosuudia moxe 6yTn
npeactaBneHa y opMi KOHLEHTpaTiB, SKi po3BOAATb Mepen 3acTOCYBaHHSAM, XO4a TaKOX MOXHa
OAepXKyBaTu rOTOBI [0 3acTocyBaHHA Komnoauuii. KiHueBe po3BedeHHs 3a3BuYan 34iMCHIOTL i3
BMKOPWUCTaAHHSM BOAMW, ane MOro TakoX MOXHa BMKOHYBaTW i3 3aCTOCYBaHHSIM 3aMmicTb Boau abo
A00aTKOBO 4O BOAW, HaNpuWKag, piaknx gobpue, NOXMBHUX MiKpoeneMeHTiB, BionoriyHnX opraHiamis,
mMacra abo po34MHHUKIB.

epOiungHi komnosuuii 3a3smyam Mictatb Big 0,1 oo 99 % 3a Baroto, 3okpema Big 0,1 4o 95 % 3a
Baroto, cnonyk cdopmynu | i Big 1 go 99,9 % 3a Baroo JONOMIXKHOro 3acoby Ans cknagaHHs, SKUR
nepesaxHo Bkntoyae Bia 0 4o 25 % 3a Baroto NOBEpXHEBO-aKTUBHOI PEYOBUHM.

Komnosauuii moxyTb ©yTv BubBpaHi 3 Aekinbkox Tuni cknagis. BoHW BkniovaroTb eMynbCiiHWUiA
koHueHTpaT (EC), cycneHsinHmnin koHueHTpaT (SC), cycnoemynecito (SE), kancyneHy cycneHsito (CS),
rpanyny, sika gucnepryetbca y Boai (WG), rpaHyny, ska emyneryetsca (EG), emynbcito Tuny "Boga B
macni" (EO), emynbcito Tuny "macno y sogi" (EW), mikpoemynbcito (ME), macnsaHy aucnepcito (OD),
pigkui cknag, skun 3miwyetbea 3 macnom (OF), pianHy, gka 3miwyetbea 3 macnom (OL), po3dumHHMI
KoHueHTpaT (SL), cycneHsilo ans HagHu3bkooO'eMHOro 3actocyBaHvHA (SU), pignHy ans
HagHu3bkooO'emMHoro 3actocyBaHHs (UL), TexHiyHuMnm koHueHTpaT (TK), KoHUeHTpaT, skun
ancnepryetbcst (DC), po3umHHMi nopowok (SP), 3amouyBaHun nopowok (WP) i po3unHHy rpaHyny
(SG). Bwubpanum Tun cknagy y Oyob-Akomy Bunagky Oygoe 3anexaTu  Bid  KOHKPETHOro
nepenbayvyyBaHoOro npuaHavyeHHsa i i3ndHMX, XiMiYHMX Ta OGionoriyHMX BRACTUBOCTEN CMOMYKM
dopmynu (1).

PosunHHi nopowwku (SP) MoxHa ogepxkyBaTy LASXOM 3MillyBaHHSA cnonyku coopmynu (1) 3 ogHieto
abo aekinbkoma BOOOPO3YMHHUMW HEOPraHiYHMMKU consiMmu (Takmmum sk BikapboHat HaTpito, kapboHaT
HaTpito abo cynbdat MmarHito) abo 3 opHielo abo gekinbkoma BOLOPO3YMHHMMMU  OpPraHiuyHMMKU
TBEPAMMMU peyoBMHaMM (Takumm K nonicaxapug) i HeoboB'A3KOBO 3 oAHMM abo Jekinbkoma
3MoyyBanbHMMK 3acobamn, ogHMM abo gekinbkoma aucnepryBanbHUMKM 3acobamm abo cymillLio
BKasaHux 3acobiB AN noninweHHst gucneproBaHoCTi/po34YnHHOCTI y Bogi. MoTiM cymiw nogpidHOTbL
A0 TOHKOAMCMNEPCHOro nopowky. [logibHi kKoMNo3uuii TakoXX MOXHa rpaHyrnoBaTU 3 YTBOPEHHSIM
BOAOPO3UYUHHUX rpaHyn (SG).

3mouyBaHi nopowkn (WP) MoxHa ogepxyBaTw LUMSAXOM 3MillyBaHHA cnonyku copmynu (1) 3
ogHuMm abo pgekinbkoma TBepouMKM po3pigkyBadamu abo HocisiMvM, ofgHuUM abo  gekinbkoma
3Mo4yBanbHUMK 3acobamy Ta nepeBaXHO OfHUM abo Aekinbkoma AucnepryBanbHUMKM 3acobamu, a
Takox HeoboB'dA3koBO 3 ogHMM abo Aekinbkoma cycrneHgyBanbHUMKM 3acobamu AN nonerweHHs
avcnepryBaHHs B piguvHax. [loTiM cymiw noAgpibHOTe A0 TOHKOAMCNEPCHOro nopoLuky. [logibHi
KOMMO3WLIiT TaKOX MOXHa rpaHynioBaT 3 YTBOPEHHSIM rpaHyn, Wwo ancneprytoTtecs y Bogi (WG).

MpaHynu (GR) MoxyTb 6yt yTBOpeHi abo LINSXOM rpaHynioBaHHS Cymili cnonyku dopmynu (1)
Ta ogHoro abo OeKinbkox MopoLLKonoAibHUX TBepAMX po3pigKyBadis abo HociiB, abo 3 nonepegHbO
YTBOPEHUX MOPOXHIX rpaHyn 3a gornomoroto abcopbuii cnonyku cdopmynu (1) (abo ii po3unHy B
npugaTHoMy 3acobi) y MOpMCTOMY rpaHynbOBaHOMY Marepiani (Takomy sik nemsa, aTanynbriToBi
rMUHW, oynepoBa 3eMris, Ki3enbryp, BUav AiaToMoBOi 3emIli abo noapibHeHi kykypyassiHi kadaHn) abo
3a gonomoroto agcopbuii cnonyku dopmynu (1) (abo ii po3umHy B npugatHomy 3acobi) Ha TBepgomy
3epHMCTOMY MaTepiani (Takomy siK nicku, cunikatu, MiHeparnbHi kapboHaTu, cynbdaTti abo docdaTtn)
Ta CYLWiHHS, SKWO HeobxiaHo. 3acobu, siki 3a3Buyanm 3acTOCOBYIOTb ANSA nonerweHHs abcopbuii abo
apcopbuii, BKMoYaTb PO34YMHHMKM (Taki K anipaTuyHi Ta apomaTuyHi HATOBI PO3YMHHUKK, CNUPTHK,
eTepu, KETOHM Ta ecTepu) Ta 3acobu, WO CnpusiloTb NpUNUNaHHio (Taki SK noniBiHinaueTaTw,
NoniBiHINOBI CIMPTW, OEKCTPUHW, LYKPW Ta POCMMHHI O1ii). Y rpaHynun TakoX MOXHa BKIOYaTh OAHY
abo pgekinbka iHWWMX [006aBOK (Hanpuknad, emyrnbryBanbHU 3acib, 3modyBanbHUM 3acid abo
avicnepryBarnbHuin 3acib).

KoHueHTpaTtu, ski gucnepryiotbea (DC), mMoxHa ogepXyBaTu LUMSAXOM PO3YMHEHHS CMOSYKU
dopmynu (1) y Boai abo opraHiyHOMY PO34YMHHKKY, TAKOMY siK KETOH, cnMpT abo rnikonesun etep. Taki
PO34YMHM MOXYTb MICTUTU MOBEPXHEBO-AKTUBHWUIA 3aci® (Hanpwvknag, ANns noninweHHs po30aBneHHs
Booto abo 3anobiraHHs KpucTanisauii B pesepByapi obnpuckysaya).

KoHueHTpaTtu, siki emynbrytotbess (EC), abo emynbcii Tuny "mMacno y Bogi" (EW) moxHa
OofepXyBaTu LUNAXOM PO3YMHEHHS crnonykn dopmynu (1) B opraHiyHOMY PO3UMHHUKY (SKUK
HeOoOOB'I3KOBO  MiCTUTL oaMH abo [Jekinbka 3modyBanbHWX 3acobiB, oauH abo gekinbka
emMynbryBanbHuMx 3acobiB abo cymiw ykadaHux 3acobiB). lMpugaTHi OpraHiyHi PO3YMHHMKKM AO5IS
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3actocyBaHHsA B EC BknoyaloTb apoMaTuyHi ByrneBoAHi (Taki sik ankindeHsonu abo ankinHadptaniHum,
npuknagamu skux € SOLVESSO 100, SOLVESSO 150 i SOLVESSO 200; SOLVESSO sBnsie co6oto
3apeecTpoBaHy TOProBerbHY MapKy), KETOHWU (Taki SK LMKNOrekCaHoH abo MEeTUMLMKIOreKCaHoH) i
cnmpTu (Taki Ik 6eH3nnoBu cnupT, Pypdypunosui cnupt abo BytaHon), N-ankinniponigoHu (Taki gk
N-meTunniponigoH abo N-okTunniponigoH), AuMeTunamian XMpHUX KUCnoT (Taki 9k agumeTtunamig Cs-
C10KMPHOT KACNOTKM) Ta XropoBaHi ByrnesodHi. EC-npoaykT Moxe caMOoBinbHO emynbryBaT1cs nig vac
O0o4aBaHHSA y BOAY 3 OOEep>KaHHAM eMyrbCii 3 4OCTaTHLOK CTabinbHICTIO, WO A03BOMSIE HAHOCUTM i
PO3NUEHHAM 3a AONOMOrOH0 BiAMNoBigHOro obnagHaHHS.

OpepxaHHsa EW Bkrtodae ogepxkaHHs cnonyku doopmynu (1) abo y Burnsagi piguHn (siKLo BOHa He
€ piavHOK 3a KiMHaTHOI TemnepaTypu, ii MOXHa pOo3nfaBuMTX 3a NOMIPHOI TeMnepaTtypu, 3a3su4yan
Hwk4e 70 °C), abo y BUMMa4i po3dmHy (LLSISIXOM PO3YMHEHHS ii Yy BiAMOBIAHOMY PO34YMHHUKY), @ NOTIM
€eMynblryBaHHS OAepXKaHoi piguHK abo po3unHY y Bofdi, WO MICTUTb oAUH abo aekinbka SAA, 3a ymMoB
BMCOKOro 3yCWUSns 3CyBY 3 ofepXaHHaAM emynbcil. [MpuaaTHi PO3YMHHUKM NS 3acTocyBaHHA B EW
BKMIOYAKOTb POCMAMHHI Onii, XNOpoBaHi BYrneBOAHi (Taki sk xrnopbeH3onun), apoMaTuydHi PO3YMHHUKU
(tTaki Ak ankinbeHsonu abo ankinHadTaniHW) Ta iHWI BIANOBIAHI OpraHiyHi  PO3YMHHUKK, SKi
XapaKkTepUsylTbCA HU3LKOK PO3YMHHICTIO Y BOAI.

Mikpoemynbcii (ME) moxHa ogepxXyBaTu LUNSXOM 3MillyBaHHS BOAM i3 CyMiwLio ogHoro abo
OEKINbKOX PO3YMHHMKIB 3 oaHUM abo gekinbkoma SAA 3i CMOHTAHHMM YTBOPEHHAM TEPMOLMHAMIYHO
ctabinbHoro i3oTponHoro pigkoro cknagy. Cnonyka cdopmynu (1) € HasBHOW cnoyaTky abo y Bogi, abo
y cymiwi po34nHHUK/SAA. TpmnaaTHi po34YMHHUKM ANst 3acTocyBaHHSA B ME BKNO4alOTb PO3YMHHUKN,
LLIO onncaHi B AaHOMY LOKYMEHTI BuLle, Ans 3actocyBaHHsa B EC abo B EW. ME moxe sBnsaTM coboto
cuctemy abo Tuny "macro y Bogi", abo Tuny "Boga B macni" (Mpu LboMy Te, gka CMcTeEMa € HasiBHOM,
MoXe OyTM BM3HAYEHE LUNISAXOM BUMIPHOBaHb €NEKTPUYHOI NPOBIAHOCTI) i MOoXe OyTu npuaaTHo Ang
3MillyBaHHSA BOOAOPO3YMHHMX Ta PO3YMHHUX Y Machni nectuuuaie B ogHoMy cknagi. ME € npugatHoto
ANsi po3BedeHHs y BOAi, Npu LUbOMY BOHa abo 3anuwaetbes y BUMNAAi MikpoeMyrnbcii, abo yTBopoe
3BMYariHy eMynbCito Tuny "Macno y Boai".

CycneHsinHi koHueHTpaTn (SC) MOXYTb MICTUTM BOAHI ab0 HEBOAHI CycneH3ii ToHKonoapiGHeHMX
HEPO3YMHHNX TBEpAMX uYacTuHOK cnonyku copmynun (I). SC moxHa ogepXyBaTu LUMAXOM
pO3MentoBaHHA B KynboBOMY abo GicepHomy MMuvHI TBepaoi cnonyku cdopmynum (1) y npugatHomy
cepenoBMuLLi HeOBOB'A3KOBO 3 0gHMM abo gekinbkoma aucnepryBanbHMMKM 3acobamn 3 oaepXaHHAM
TOHKOOUCNEPCHOI CyCneHsii cnonyku. Y KOMMO3WUil0 MOXHa BKNOYaTM oAuH abo  gekinbka
3MOoYyBanbHMX 3acobiB, a TAKOX MOXHa BKIHOYATU CycneHayBarnbHWUA 3acib Ons 3HWKEHHS LWBMAKOCTI
ociJaHHA 4YacTuHOK. fk anbTepHaTuBa, cnonyky dopmynu (1) MoxHa niggaBat Ccyxomy
pPO3MENOBaHHID Ta AodaBaTtu y BoAdy, WO MICTUTb 3acobu, onucaHi B JaHOMy OOKYMEHTI Bulle, 3
ofepXXaHHAM HeobXiAHOro KiHLEBOro NpoayKTy.

Aepo3onbHi cknagn MicTatb cnonyky cdopmynu (1) Ta npuaaTtHUMn ras3-BMTUCKYBaY (Hanpuknag, H-
OytaH). Crnonyky dopmynu (1) Takox MOXHa po3duMHATM abo gucnepryBatv y MpuvaaTHOMY
cepefoBuLi (Hanpuknag, y Bogi abo B pigwHi, WO 3MillyeTbCA 3 BOAOK, TaKi K H-MponaHon) 3
OofepXaHHAM KOMMO3WUiN OnA 3aCTOCyBaHHS B Hacocax, WO He nepebyBaloTb Nig TUCKOM, AnS
00npuUcKyBaHHs 3 py4HUM KEPYBaAHHAM.

KancynbHi cycneHnsii (CS) moxHa ogepKyBaTu aHamnoriyHO ofepxaHHioo cknagie EW, ane 3
000aTKOBOK cTadieto nonimepuaadii 3 ogepXaHHAM BOAHOI AUCNEPCIT Kpanenb Macna, B ki KOXHa
Kpanns macna iHkancynboBaHa B MOMiMepHin 06onoHui Ta MicTuTb cnonyky dopmynm (1) i
Heo0OB'sI3KOBO i HOCI abo poapigxyBad. MonimepHy 060M0HKY MOXHa ofepxaTu abo 3a JONMOMOro
3[iiCHEeHHA peakuii MixdasHoi nonikoHgeHcauii, abo 3a gonomorow npoueaypu Koauepsadii.
Komnoauuii MoxyTb 3abe3neyyBaTu KOHTPOMNbOBaHE BUBIMbHEHHS cnionykn dopmynu (1), i ix MoxHa
3acTocoByBaTM Ond ob6pobku HaciHHA. Cnonyka cdopmynu (I) Takox Moxe OyTu cknageHa y
OioposknagHii noniMepHin matpuui i3 3abe3nevyeHHsAM MOBINBbHOMO KOHTPOJIbOBAHOIO BUBINTbHEHHS
CMONYKMW.

Komnosuuis moxe MicTutm ogHy abo pfekinbka gobaBok Ans noninweHHs 6ionorivyHoi  gji
KOMMo3uLii, Hanpuknag, WNsSXoM MofinweHHs 3MOYYyBaHHS, YTPUMaHHA Ha NOBepxHsSX abo posnoginy
Mo MOBEPXHSX; CTIMKOCTI A0 3MMBaHHA JowemM 3 obpobreHnx MNoBepxOHb abo MOrMUHAHHA u4n
pyxnuBocTi cnonyku dopmynum (I). Taki gobaBkm BKMOYAKOTb MOBEPXHEBO-AKTUBHI 3acobu (SAA),
[obaBkn ons obrnpuckyBaHHSA Ha OCHOBI Macen, Hanpwuknag, geski MiHepanbHi macna abo npupofHi
POCIUWHHI Macna (Taki Ik coeBa i pinakoBa onigd), MoAMdIKoBaHi POCIUHHI Onil, Taki K MeTunboBaHa
pancoBa onig (MRSO), Ta ix cymiwi 3 iHWuMK GionigcunioBanbHUMKM LONOMPKHUMK 3acobamu
(iHrpegieHTamu, ki MOXYTb CnpusaTKy gii cnonykn dopmynu (1) abo mogndikysatm ii).

3mouyBanbHi 3acobu, gucnepryBasnbHi 3acobu 1 emynbryBasnbHi 3acobu MOXyTb sIBNATM cobOOH0
SAA KaTiOHHOr0, aHiOHHOro, amgoTEPHOro abo HEIOHOreHHOro TUMy.
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MpuaatHi SAA kaTiOHHOro TUMy BKIOYAKOTb CMOJTYKWM YETBEPTUHHOIO aMoHito (Hanpuknag, opomig
LeTUNTPUMETUNAMOHII0), iIMigasoniHu Ta coni amiHiB.

MpuaatHi aHioHHi SAA BKMOYalOTb COMi NMYXHUX MeTaniB XUPHWUX KUCIOT, coni anidaTuyHux
MOHOECTEpPIB CipyaHOi KUCMOTK (Hanpuknag, naypuncynsdaT HaTpilo), coni Ccynb(OHOBaHUX
apomMaTtudHuUX cnonyk (Hanpuknag, gogeuunbeHsoncynbdoHaT HaTpilo, gogeuundeHsoncynsgoHaT
Kanbuito, byTunHadpTaniH cynbdoHaT i cymiwi Aiizonponin- Ta TpuisonponinHadTaniHcynbgoHaTIB
HaTpilo), eTepcynbdaty, eTepcynbcatn cnupTiB (Hanpuknag, naypeT-3-cynbdart HaTpito),
eTepkapbokcunatu (Hanpuknag, naypet-3-kapbokcunar HaTpilo), ectepn pOCEHOpPHOI KUCNOTK
(MpogykTn peakuii Mk ogHMM abo AeKinbkoMa >XMPHUMMK crnvpTamu Ta ¢ochOpHOK KUCNOTO
(nepeBaxHoO MoHoecTepu) abo neHTaokcuaoM docdopy (NepeBaxHO giectepw), Hanpuknag, nig vac
peakuii MiXX naypunoBum CiMpPTOM i TeTpadOCHOPHOIO KMCAOTOK; AOL4ATKOBO Li MPOAYKTM MOXYTb
OyTM eTokcMnboBaHMMM), cynbdocykuMHamaTtu, napadiH- abo onediHcynbgoHaTH, TaypaTw,
nirHocynbdoHaTth Ta ocdartm/cynbat TpucTUpundeHonis.

MpuaatHi SAA amdoTepHoro Tuny BkNoYaTb 6eTaiHu, nponioHaT i rniynMHaTK.

MpuaaTtHi SAA HeioHOreHHOro TUMy BKMAKOYalOTh NPOOYKTU KOHAEHCALUIl ankineHokcuais, Taknx sk
eTuneHokecua, nponineHokema, OytuneHokcma abo iX CyMmili, i3 XXUPHUMM CiMpTaMy (TakMMu SK
oneinosun cnupt abo uetunoBuMn cnupT) abo 3 ankindeHonammn (TakMmMu SK  OKTMRAGEHOn,
HOHinNdeHon abo OKTUNKPEe30); HEMOBHI ecTepu, odepXaHi 3 AOBroflaHLIoroBUX XUPHUX KMcnoT abo
aHrigpvaiB rekcuTy; NPOAYKTU KOHAEHCaUii BKa3aHWX HEMOBHWUX eCcTepiB 3 eTUNEeHOKCMAOoM; Onok-
cniBnonimepu (1O BKMOYaOTb €TUNEHOKCUA i MpomnineHokcua); ankaHonamign; ectepu 3 npocToro
CTPYKTYpOI (Hanpuknag, ectepu XXUPHOI KUCNOTK Ta MOMieTUNEHrNiKomMo); amiHokcuan (Hanpwknag,
naypvngumeTunamiHokcua); neuuMtuHn i copbitaHm Ta ix ecTepu, ankinnonirniko3auau i
TpuctepundeHonu.

MpupaTtHi cycneHayBanbHi 3acobu BKMYalTb MApodinbHi Konmoigu (Taki sk nonicaxapuaw,
nonisiHiNmiponigoH abo kapbokcMMeTUNUENtono3a HaTpito) Ta rMnHK, Wo HabyxaTb (Taki Sk 6eHTOHIT
abo atanynbrit).

epbiunaHi cnonyku 3a gaHMM BMHAXOAOM TaKOX MOXHa 3acTOCOBYBATW B Cymillax 3 ogHUM abo
Aekinbkoma gopaTtkoBuMmu repbiumgamu Ta/abo perynatopamu pocty pocnuH. [puknagn Takux
pogaTtkoBux repbiumais abo perynsatopiB pocTy POCHUH BKMAYAKTb aueTtoxnop, aundrnyopdeH
(Bkntovaroum  aumdnyopdeH-HaTtpin),  aknoHideH, ameTpuH, amikapbas3oH, amiHonipania,
amiHoTpmason, atpasuH, 6ednybytamig-M, ©eHcynbdgypoH (BkMoYakum OGeHcynbgypoH-MeTun),
OeHTa3oH, OGiumknonipoH, 6inaHadoc, 6icnipubak-HaTpi, 6ikcrno3oH, OGpomaunn, OpPOMOKCUHIN,
Oytaxnop, OytadeHauun, kapdeHTpa3oH (BKNOYalounm KapdgeHTpa3oH-eTun), KropaHcynam
(BKNtOYAOUKN KropaHcynam-mMeTun), XrnopuMypoH (BKMYauyM XNOPUMYPOH-eTUM), XIOPOTONYpPOH,
XNopcynbdypoH, UWUHMETUIIH, Krnauudoc, Knetoaum, knoguHadon (BKMAYaw4uu KrioauHagon-
nponaprin), KNoMasoH, knonipanig, uuknonipaHin, uMkrnonipuMopaT, UMKIocynbgamypoH, uuranodon
(Bkntovatoun yuranodbon-6ytun), 2,4-0 (Bkro4aoum XoniHOBY Cinb i it 2-eTunrekcunosun ectep), 2,4-
06, pecmegndam, paukamOy (BKMAYawuM iX coni 3 anioMiHiem, amiHonponinom, 6ic-
amiHonponinMeTUNoMm, XOIiHOM, OMXIiopnponom, anrnikonbamiHom, ONMeTUNamiHoM,
AVMeTUNamoHieM, Kaniem i HaTpiem), guvknocynam, andnydeHikad, gudnydeHsonip, gumetaxnop,
anveteHamig-l, gukeat gnbpomia, OiypoH, etandnypaniH, etodymesaTt, heHokcanpon (BKoYaym
deHokcanpon-M-etun), deHokcacynboH, QEHKBIHOTPUOH, eHTpasamia, drnasacynbdypoH,
dnopacynam, cdnopnipaykcudeH (Bkntoyatoumn gnopnipaykcudeH-6eH3un), donyasudon (Bknoyawym
dnyasndon-I-6ytun), dpnykapbasoH (BKNtOYaOUM dnykap6asoH-HaTpilt), dnydeHauerT,
dnymeTtcynam, driymiokcasuH, riyoMeTypoH, cdnynipcynbgypoH (Bkrtodaoun cnynipcynbdypoH-
MeTUr-HaTpin), dnypokcunip (BkNYaun drypokeunip-menTtun), domecadeH, hopamcynbdypoH,
rnocdocuHaT (BKMYaoyn MOro amoHieBY Cinb), rnidocaT (BKNHOYauM WOro coni 3 JiaMOHIEM,
isonponinamMoHieM i kaniem), ranaykcudeH (BkrYaouM ranaykcudpeH-metun), ranokcucpon
(Bkntovaroumn ranokcudpon-mMeTun), rekcasuHOH, TriJaHTOUMOWH, iMasaMokc, imasanik, imasanip,
imaseTanip, iHgasudniam, nogocynbypoH  (BKMYauM  MOJoCyNbYPOH-METUmN-  HaTpin),
iopeHCynbgypoH (BKMoYaruM iodeHCcynbdypPOH-HATPIN), IOKCUMHIN, i30MpOTYpOH, i3okcadnyTon,
naHkoTpuoH, MUIMA, MLUIMB, mekonpon-I1, Me3ocynbdypoH (BKIOYaUM Me30CyrnbqypoH-MeTus),
ME30TPUOH, METaMITPOH, MeTa3axsiop, MEeTIO30SiH, MeTonaxmop, MeTocynam, MeTpubyauH,
MeTCynbqypoH, Hanponamif, HikocynbypoH, HOPMNypa3oH, OKcafia3oH, OKcacynbdypoH,
okcucbnyopdeH, napaksaT auxnopua, neHaumeTaniH, neHokcynam, deHMmeandam, nikrnopam,
niHokcageH, npeTunaxnop, MpuMICYynbdypoH-MeTUn, MNpoOMeTpUH, nNponaHin, nponaksizadon,
nponipucynbypoH, nponisamia, npocynbgokapd, npocynbdypoH, nipaknoHin, nipadpnydeH
(Bkntovaroun  nipacnydeH-eTun),  nipacynscoTon, nipugaT, nipudTania, nipumicynsdaH,
nipokcacynboH, Nipokcynam, KBiHKNopak, KBiHMepak, kBizanodon (Bknoyatoun keizanodon--etun i
kBizanocdon-r-recdypun), pumcynb@ypoH, cadnydeHaunn, CeToKCMaMM, CMMasuH, S-meTanoxrnop,
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cynbeHTpa3oH, CcynbdocynbypoH, TeOyTiypoH, TedYypUNTPUOH, TEMOOTPUOH, TepOyTunasuH,
TepbyTpuH, TeTdnyniponimeT, TieHkapba3oH, TudeHCynbypoH, TiadeHaumn, Tomnnipanar,
TONpame3oH, TpankokcuauMm, TpuadamMoH, Tpuannat, TpuacynbdypoH, TPuUBGEeHypoH (BKNHO4Yakuun
TpMBEHYPOH-MeTUN), Tpuxnonip, TPUNOKCUCYNbMYPOH (BKNOYaUM TpUDNOKCUCYIbYPOH-HATPIN),
TpudnyanmokcasuH, Tpudnypanid, TpudnycynbgypoH, eTtun-2-[[3-[2-xnop-4-cdpTop-5-[3-meTnn-2,6-
Jiokco-4-(TpudpTopmeTun)nipumianH-1-injpeHokcun]-2-nipugmnjokcumlavertar, eTtunosun ectep 3-(2-
xnop-4-prop-5-(3-meTnn-2,6-giokco-4-tpucptopmeTun-3,6-gurigponipumigmH-1(2H)-in)deHin)-5-

MeTun-4,5-gurigpoisokcason-5-kapboHoBOI KMCnoTu, 4-rigpokcu-1-meTokcu-5-meTnn-3-[4-
(TpudTOPMETUN)-2-NipNanN]iMiga3onianH-2-oH, 4-rigpokcu-1,5-gumeTtun-3-[4-(TpudpTopmeTnn)-2-
nipuaunn]imigasonignH-2-oH, 5-eTokcu-4-rigpokcu-1-metnn-3-[4-(TpudTopmeTun)-2-
nipuaunjimigasoniguH-2-oH, 4-rigpokcu-1-metun-3-[4-(TpudTopmeTun)-2-nipnaunn]imigasoniganH-2-oH,
4-rigpokcn-1,5-gumeTun-3-[1-meTun-5-(TpudpTopmeTun)nipason-3-injimigasonianH-2-oH, (4R)1-(5-
TpeT-6yTunizokcason-3-in)-4-eToKCU-5-rigpokcu-3-MeTun-imiga3oniamnH-2-oH, 3-[2-(3,4-
AnmeTokcueHin)-6-meTun-3-okco-nipuaasuH-4-kapboHin]biumkno[3.2.1JoktaH-2,4-4ioH, 2-[2-(3,4-
anmeTokcundeHin)-6-meTun-3-okco-nipuaasuH-4-kapboHin]-5-meTun-umnknorekcan-1,3-gioH, 2-[2-(3,4-
anmeTokcndeHin)-6-meTun-3-okco-nipuaasuH-4-kapboHinjumnknorekcaH-1,3-4ioH, 2-[2-(3,4-

anmeTokcndeHin)-6-meTun-3-okco-nipuaasun-4-kapboHin]-5,5-gumeTun-unknorekcan-1,3-gioH,  6-[2-
(3,4-anmeTokcndeHin)-6-meTnn-3-okco-nipugasuH-4-kapboHinl-2,2,4,4-teTpameTun-LUnKIorekcaH-
1,3,5-TpwuoH, 2-[2-(3,4-gmumeTokcmdeHin)-6-meTnn-3-okco-nipnaasnH-4-kapboHinl-5-etun-
uuknorekcaH-1,3-gioH,  2-[2-(3,4-gpumeTtokcudeHin)-6-meTun-3-okco-nipuaasnH-4-kapooHin]-4,4,6,6-
TeTpaMmeTun-umknorekcaH-1,3-gioH,  2-[6-unknonponin-2-(3,4-anmeTokcndeHin)-3-okco-nipuaasmH-4-
kapOoHin]-5-meTun-unknorekcan-1,3-aioH, 3-[6-umknonponin-2-(3,4-AMMeToKCUdEHIN)-3-0KCOo-
nipnaasunH-4-kap6oHin]biunkno[3.2.1]JokTaH-2,4-4ioH, 2-[6-umknonponin-2-(3,4-aMMeToKkcndeHin)-3-
oKco-nipnaasvnH-4-kapboHin]-5,5-aumeTun-umknorekcaH-1,3-aioH, 6-[6-umknonponin-2-(3,4-
AVMeToKCndeHin)-3-okco-nipnaasnH-4-kapborin]-2,2,4,4-teTpameTun-umknorekcax-1,3,5-tpmoH, 2-[6-
umknonponin-2-(3,4-gumeTokcndeHin)-3-okco-nipuaasunH-4-kapooHinjumknorekcan-1,3-gioH, 4-[2-(3,4-
AnMeToKendeHin)-6-meTunn-3-okco-nipnaasvnH-4-kapboHinl-2,2,6,6-tetpametun-tetparigponipax-3,5-
[ioH, 4-[6-umknonponin-2-(3,4-gumMmeTokcudeHin)-3-okco-nipugasuH-4-kapboxinl-2,2,6,6-teTpameTun-
TeTparigponipaH-3,5-gioH i 4-amiHo-3-xnop-5-pTop-6-(7-dhTop-1H-iHgon-6-in)nipugnH-2-kapboHoBy
KUCMOTY (BKIHOYatoYM i arpoxiMiyHO MPUNHATHI ecTepu, Hanpuknaa, MeTun-4-amiHo-3-xnop-5-dTop-6-
(7-cpTop-1H-iHgon-6-in)nipnanH-2-kapbokcunar).

MapTHepu no 3miwyBaHH0 AN cnonyku dopmMynu (I) Takoxx MoXyTb 6yTK NpeAcTaBrneHi y dopmi
ecTepiB abo conen, Sk 3a3HavaeTbecs, Hanpuknag, y The Pesticide Manual, Sixteenth Edition, British
Crop Protection Council, 2012.

Cnonyky dopmynu (lI) Takoxx MOXHa 3acToCcoByBaTM B CyMillax 3 iHWUMKU arpoXiMiyHUMU
3acobamu, TakMMu K yHriuugn, HemaToumam abo iHceKTMuuawn, Npuknagu sikux HaBefdeHi B The
Pesticide Manual.

CnisBigHoWweHHA B cymiwi cnonyku dopmynu (1) i 3amilyBaHoro napTHepa nepeBaXkHO CTaHOBUTb
Bia 1: 100 go 1000:1.

Cymilli nepeBaxHO MOXHa 3aCTOCOBYBaTW Yy BKa3aHWX Buwe cknagax (y ubomy pasi "akTMBHMN
iHrpedieHT" cToCyeTbCs BiANOBIAHOI CyMmiLlli cnonykn popmynu (1) 3i amilmyBaHM napTHEPOM).

Cronykn abo cymiwi 3a AaHUM BUHaxO4OM TaKOX MOXHa 3acTOCOBYBaTW B KOMOiHAUii 3 OgHUM
abo pekinbkoma aHTMgoTamu repOiumgiB. MNpuknagyM TakMx aHTUMOOTIB BKIKOYaKTh OeHoKcakop,
KINMOKBIHTOCET (BKMKOYal4uM KIOKBIHTOCET-MeKCun), uunpocynbdamia, auxnopmig, deHxrnopason
(Bkntovaroun  peHxnopason-etun), geHknopuMm,  drnykcodeHiM,  dypunason, isokcagudeH
(Bkntovaroumn isokcagudeH-etun), MedeHnip (BkMoyaoum  MedpeHnip-gietun), MeTtkamideH Ta
oKkcabeTpuHin.

3okpema, nepeBaxHUMK € cymiwi cnonyku dopmynu (I) i3 umnpocynbdamigom, izokcagndeH-
€TUNOM, KITOKBIHTOCET-MeKCcUnoM Ta/abo meTkamicpeHom.

AHTngoTn cnonykm copmynu (1) Takoxx MoXyTb 6yTn npeacTasneHi y popmi ectepis abo conen,
SIKk 3a3HayaeTbes, Hanpuknag, y The Pesticide Manual, 16" Edition (BCPC), 2012. MocunaHHsA Ha
KITOKBIHTOCET-MEKCUIT TaKOX CTOCYETbCA MOro fiTiEBOi, HATPIEBOI, KanieBoi, KanbLieBOl, MarHieBoi,
arnoMiHIEBOI, 3ani3HOi, aMOHIEBOI, YETBEPTUHHOI aMOHIEBOI, CynbgoHieBoi abo docdoHieBoi coni, sk
poskpuTto y WO 02/34048.

CniBBigHOLLEHHS Yy cymilwi cnonyku copmynu (1) Ta aHTUAOTY NnepeBaxHO ctaHoBuTb Big 100:1 go
1:10, 3okpema Big 20:1 oo 1:1.

Y faHoMy BMHaxopfi, KpiM TOro, 4oOaTKOBO nepenbavaeTbcs cnocid KOHTponto Oyp'sHIB y Micli
3POCTaHHS, NpY LbOMY BKa3aHWi crnoci® BKMYae 3acTOCyBaHHSA LWOAO0 MiCLsS 3pOCTaHHSA 4OCTaTHLOI
ANst KOHTpOMto Oyp'siHIB KiNbKOCTI KOMMNO3uLii, ska MicTUTb cnonyky dopmynu (1). Kpim Toro, gaHun
BMHaxig4 MOXe O0AaTKoBO nepepbayatn cnocib BMOGIPKOBOro KOHTPOM Oyp'sHiB y Micui 3pocTaHHSA
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KyNnbTYPHUX POCMMH Ta Oyp'sHiB, Oe Ccnocib BkOYae 3acTOCYBaHHSA LWOAO MiCUs 3pPOCTaHHSA
OOCTaTHbOI ANsl KOHTPONIO Oyp'sHIB KiNbKOCTI KOMMO3uuii 3rigHO 3 AaHuMM BuHaxogom. "KoHTponb"
03HaYae 3HULLLEHHS, 3MEHLLEHHS Y1 BNOBINbHEHHS pOCTY abo nonepemkeHHs UM 3HWKEHHS CTYMNEHIo
npopocTaHHA. Cnig 3a3Ha4ymTh, WO CNOMYKN 3a 4aHUM BUHAX0A0M AEMOHCTPYIOTb 3HAYHO NofinweHy
CENEeKTUBHICTb NOPIBHAHO 3 BIAOMWMW CTPYKTYPHO aHanoriYyHnMmu cnosnykamu. 3assuyan pocrnvHamu,
Lo NignsararTb KOHTPOO, € HebaxaHi pocnuHu (Byp'aHun). "Micue 3pocTaHHs" o3Havae TepuTopito, Ha
AKIN pocnuHKM 3pocTatoTb abo OyayTb 3pocTaTh. 3acCTOCYBaHHS MOXHa 34iACHIOBATU LLOAO Micus
3pOCTaHHSA OO0 NOsSIBU CXOAIB i/abo nicnsa nosiBM CXOAiIB KyNbTYPHOI POCNUHK. [esiKi KynbTYpHI pOCNUHA
MOXYTb MaTtu NpUPOAHY BUTPMBAMICTb LWOAO repOiungHnx edektiB cnonyk dopmynu (I). NepeBaxHi
KYNbTYPHi POCANMHKU BKNOYaOTb Maic, MWEeHULI0, SYMiHb i puc.

Hopmu 3acTtocyBaHHSA Cnonyk hopmMynu | MOXYTb 3MiHIOBATMUCA B LUMPOKMX MeXaX i 3anexarb Bif
BMacTMBOCTEN ['PyHTY, crnocoly 3acTtocyBaHHs (40 abo nicrns NosiBU CXOAiB; MPOTPaBOBaHHS
HaCiHHS; 3aCTOCYBaHHA LWWOA0 GOPO3HU AMiS HACIHHS; 3acTOCyBaHHA Yy BuNagky 6e3opHoi obpobku
TOLWO), KyNbTYpHOI pocnuHu, 6yp'aHy(byp'aHiB), wWo nignarae(nignaraloTb) KOHTPOMO, NEPeBaKHUX
KNiMaTUYHMX YMOB Ta iHWMX (paKkTopiB, WO BMU3HAYaKOTbCA CMNOCOOOM 3acCTOCYBaHHS, 4acoMm
3aCTOCYBaHHSA Ta LiNbOBOK CiNbCbKOrocnoAapcbko KynbTypol. Cnonyku dopmynu | 3a gaHum
BMHAaxo4oM 3a3Bu4aln 3acTocoByloTb 3a Hopmu Big 10 go 2500 r/ra, 3okpema Big 25 go 1000 r/ra,
BinbL KoHkpeTHO Bia 25 oo 250 r/ra.

3acTocyBaHHs 3a3BuYal  34INCHIOITb LUMASIXOM  PO3NUIIOBAHHA  KOMMO3WLUii, 3a3BuMyan 3a
AOMOMOrOK BCTAHOBIIEHOrO Ha TpakTopi obnpuckyBada ANA BENMKMX MNIIOW, ane TakoX MOXHa
3aCTOCOBYBaTK W iHWIi cnocobu, Taki K po3nopoLlyBaHHA (ANs MOPOLLKIB), KpaniMHHWIA nonue abo
3POLLEHHS.

Cnig po3ymiTu, WO KynbTYPHi POCIAMHM TaKOX BKIIOYAlOTb Ti KYNbTYPHI POCIMHM, sikMM OGyna
HaJaHa BMTpMBanicTb 4o iHWMX repbiumais abo knacis repbiumngis (Hanpuknag, iHriditopis ALS, GS,
EPSPS, PPO, HPPD, PDS i ACCasu) 3a gonomorow TpaguuinHux cnocobiB cenekuii abo 3a
AOMOMOrOK  FeHHOI  iHXeHepii. [lpuknagom  CinbCbKOroCMOAapCLKOT  KynbTypwu, SKii  Haganu
BUTPMBAINOCTi LWOAO0 iMiAa30oniHOHIB, HaNpuKnag, iMazaMokcy, 3a AOMOMOrol TpaauuinHux cnocobis
cenekuii, € kanycta nonososa Clearfield® (kaHona). Mpuknaam CinbCbKOroCnOAapPCLKUX KyNbTyp, SKUM
Haganu BUTPUBAnNoOCTI wWoao repbiumaie 3a JONOMOrow CnocobiB reHHOI iHXeHepii, BKNo4YalTb,
Hanpuknag, copTu Maicy, CTinki woao rnigocaty Ta rmodocuMHaTy, KOMEpUiMHO AOCTYMHI nig
ToproBenbHMMK Ha3Bamn RoundupReady® Ta LibertyLink®.

Mig KynbTYPHUMKW POCIIMHAMM TaKOX CIig PO3yMiTM Ti, SIKUM 3a OOMOMOrOK CrnocobiB reHHOI
ilxeHepii Oyna HagaHa CTiVikicTb A0 WKIANMBMX KOoMax, Hanpuknag Bt-maic (cTiikvii go meTenuka
KyKypyassHoro), Bt-6aBoBHMK (CTikMin g0 OoBroHocuMka 6GaBOBHSAHOro), a TakoX pisHoBuau Bt-
KapTonni (CTiiki go Komnopagcbkoro >yka). Npuknagamm Bt-maicy € ribpugn Bt-maicy 176 NK®
(Syngenta Seeds). TokcuH Bt siBnsie coboto Ginok, Akuin y NpupoAi yTBOPKWTL I'PyHTOBI BakTepil
Bacillus thuringiensis. lNpuknagn TOKCWMHIB abo TPaHCrEHHWX POCIWH, 34aTHMX CUHTE3yBaTW Taki
TOKCUHU, onucaHi B EP-A-451878, EP-A-374753, WO 93/07278, WO 95/34656, WO 03/052073 Ta
EP-A-427529. lpuknagamyn TPaHCreHHWX POCMAMH, SKi MICTATb OAuH abo pAdekinbka reHis, LWO
Bi4MNOBIAalOTh 3a CTIMKICTb LWOAO KOMaX, Ta eKcrnpecyloTb ogunH abo aekinbka TokcuHiB, € KnockOut®
(maic), Yield Gard® (maic), NuCOTIN33B® (6aBoBHuk), Bollgard® (6aBoBHuk), NewlLeaf®
(pisHoBmam kaptonni), NatureGard® Ta Protexcta®. PocnuHHi KynbTypn abo iXHin HacCiHHEBMN
MaTepian MoXyTb OyTW CTiikumMK LWOAO repbiumnaiB i BogHOYAC CTIMKMMUK LWOAO NOigaHHS KOMaxamu
(TpaHcreHHi ob'ektn 3 "maketoBaHMMM" reHamu). Hanpuknag, HaciHMHa MOXe MaTu 34aTHICTb
ekcnpecysaTtu iHcekTuumaHun 6inok Cry3 Ta BogHoyac 6yTy BUTpMBanoH LWoAo rnidocary.

Takox cnig po3ymiT, WO KynbTYpHi POCNWHW BKIOYaThb Ti, SKi OfdepXaHi 3a [ornomMororo
TpaguuinHnx cnocobiB cenekuii abo reHHoi iHXeHepii Ta MalTb Tak 3BaHi MPUMBHECEHI O3HaKK
(Hanpuknag, noninweHy cTabinbHiCTb Nig 4ac 30epiraHHsA, Oinbl BMCOKY MOXMBHY LiHHICTL Ta
NoninweHWn cMak).

Komnoauuii MoxxHa 3acTocoByBaTW AN KOHTPOMO HebaxaHux pocnuH (y3aranbHeHo "Oyp'sHiB").
Byp'sHKn, sk nignsraioTb KOHTPOSO, MOXYTb SBMAATU COOOK AK BWMAM OOHOOOSMBHWUX POCIVH,
Hanpuknag Agrostis, Alopecurus, Avena, Brachiaria, Bromus, Cenchrus, Cyperus, Digitaria,
Echinochloa, Eleusine, Lolium, Monochoria, Rottboellia, Sagittaria, Scirpus, Setaria Ta Sorghum, Tak i
BMOW OBOAOSNBHUX  pocrnuH, Hanpuknag Abutilon, Amaranthus, Ambrosia, Chenopodium,
Chrysanthemum, Conyza, Galium, Ipomoea, Nasturtium, Sida, Sinapis, Solanum, Stellaria, Veronica,
Viola Ta Xanthium.

Heski cnonyku cdopmynu (I) € komepuinHo goctynHumun. Crnonyku popmynu (1) (ki HeoboB'saA3koBO
MOXYTb SIBNSATM COOOK iX arpoxiMiyHO MPUIAHATHI conMi) MOXYTb OyTWM ofepXaHi 3 BUKOPUCTAHHSIM
HaCTYNHUX CXEeM i3 BUXiAHMX MaTepianis, JOCTYNHUX cneuianicTy B AaHin ranysi.

CXEMA 1
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cl cl cl
Cl Cl Cl
O NaBH, OH pph,NBS Br
o 59 % o CH,Cl, a
76 %
NaCN | EtOH
94 %
cl cl
c OMe  sosmeoH © N
o 59 %
cl cl
43% | LIHMDS/NFSITHF
al F cl F
c oM onmHEm,o @ OH
F - = F
o) 45 % [¢]
cl cl
CXEMA 2
% Cl F
“ ! BrCF,CO,Et cl OEt
_—
Cu/DMSO F
(0]
61 %
LiOH/THF/H,O
75 %
Cl F
Cl OH
F
(0]
Tabnuusa 1
Mpuknagmn repbiumMaHMX CNonyk 3a AaHMM BUMHAxX040oM
1H AMP (400 My,
CIOJYKA CTPYKTYPA CDCl3, sIKLLIO He BKa3aHo
iHWe)
(o]
Cl F
1.001 Cl OH (DMSO0) 7,89-7,87 (d,
’ F 1H), 7,67-7,65 (d, 1H)
Cl
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7,66 - 7,56 (M, 2H)

(0]
Cl F
1002 cl o~ 7,52-7,50 (d, 1H), 7,35-
: F 7,33 (d, 1H), 3,90 (s, 3H)
Cl
(0]
Cl F
o 7,67-7,65 (d, 1H), 7,45
1.003 . (s, 1H), 7,38-7,36 (d,
1H), 3,88 (s, 3H)
Cl Cl
HO (0]
F F
(DMSO) 15,4-13,6 (brs,
cl 1H), 7,84 (s, 1H), 7,78-
1.004 7,76 (d, 1H), 7,63-7,61
(m, 1H)
Cl
OH
F (500 My, DMSO) & 7,96
- o (ddd, J=8,2, 6,7, 1,6 ',
1.005 1H), 7,69 (ddd, J=8,2,
F 6,8, 1,6 [y, 1H), 7,35 (td,
J=8,0,0,9 'y, 1H)
Br
Br F
F
1.006 OH
F
(0]
HO (0]
2
F F (500 My, DMSO) & 7,83
1.007 (t, J=1,9 Iy, 1H), 7,56 (d,
J=1,9 'y, 2H)
Cl Cl
F
F F (500 My, DMSO) & 7,79
1.008 (dd, J=6.9, 2,1 'y, 1H),

0]
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1.009

(500 My, DMSO) & 7,69
(dddt, J=13,5, 8,3, 6,4,
0,9 'y, 1H), 7,28 (tt,
J=9,5, 1,0 'y, 2H)

1.010

(500 MI'y, DMSO) & 7,86
-7,78 (m, 1H), 7,58 (dd,
J=8,5,2,2Tu, 1H)

1.011

(500 My, DMSO) & 7,79
-7,73 (m, 1H), 7,65 -
7,56 (m, 2H), 7,53 (ddd,
J=7.8,6,7,2,1 Ty, 1H)

1.012

Cl

(500 My, DMSO) & 7,78
(d, J=2,4 Ty, 1H), 7,73 -
7,64 (m, 1H)

1.013

HO 0
/Féi
F F

1.014

o o
T

j M (@]
n (@)

(500 MI'y, DMSO) & 7,88
(dd, J=8,1, 1,5 'y, 1H),
7,76 (dd, J=7,9, 1,5 Ty,

1H), 7,56 (t, J=8,0 I'w,
1H)
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Br

O

(500 My, DMSO) & 7,81
(ddd, J=8,0, 2,0, 1,0 ',
1H), 7,72 (t, J=1,9 ',

1.015 1H), 7,60 (ddd, J=7,8,
1!71 1!0 I—Un 1H)’ 7’52 (t’
J=7,9 'y, 1H)
0 OH
Ci
(500 My, DMSO0) & 7,68
(dt, J=7.6, 1,8 T, 1H),
1.016 7,62 - 7,58 (M, 1H), 7,61
F F ~ 7,53 (m, 2H)
0 OH
- OH
1.017
o
F
ClF F
0
1.018 ~
0
ci
Na+
£ F
1.01 -
cl
o
y
1.020
0=—
cl
F e
R E
1.021 . Wo
r \/
o
F F
1.022

o ;
o
T

Br

10
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(ddd, J=8,8, 4,1, 2,0 'y,
1H)

F F
OH
1023 (500 MI'y, DMSO) & 7,65
: - 7,55 (m, 4H)
o}
cl
F F
o)
1.024 ™~
o}
cl
Fo F
o)
1.025 A
o}
Br
o)
F A
O 7,68-7,63 (m, 2H), 7,55-
1.026 7,46 (m, 3H), 4,33 (q,
2H), 1,32 (t, 3H)
Cl
F oJ
1.027 o g
F (0]
F o}
1.028 @7—{
F OH
HO 0
(500 MI'y, DMSO) & 7,89
F F - 7,82 (m, 1H), 7,66
1.029 . (ddd, J=8,1, 6,6, 1,6 ',
1H), 7,42 (td, J=8,0, 1,1
My, 1H)
cl
HO 0
F F
(500 MI'y, DMSO) & 7,73
1.030 - 7,58 (m, 2H), 7,47
F
F

11
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1.031

I
]
o

M M
j |
M

(500 My, DMSO) & 7,71
(dtd, J=10,1, 8,1, 1,6 T'w,
1H), 7,49 (ddt, J=7,9,
6,2, 1,7 T, 1H), 7,45 -
7,37 (m, 1H)

1.032

(500 My, DMSO) & 7,68
- 7,50 (m, 3H)

1.033

(500 MI'y, DMSO) & 7,96
(ddd, J=8,2, 6,7, 1,6 ',
1H), 7,69 (ddd, J=8,2,
6,8, 1,6 'y, 1H), 7,35 (td,
J=8,0, 0,9 'y, 1H)

1.034

(500 My, DMSO) 5 7,68
(dd, J=8,0, 1,5 'y, 1H),
7,57 (dd, J=7,9, 1,6 'y,
1H), 7,41 (t, J=7,9 Ty,
1H), 6,96 (s, 5H), 3,57 (t,
J=5,3 'y, 2H), 3,52 (dd,
J=5.4, 3,9 T, 2H), 3,46
(dd, J=5,4, 4,3 'y, 2H),
2,95 (t, J=5,3 'y, 2H)

1.035

F F
F
Br
Cl F F
Cl o
(6]
HO NH.
V\O/\/ 3
F
F F
(e OH

(500 MIy, DMSO) & 7,61
(td, J=8,0, 5,7 'y, 1H),
7,49 - 7,43 (m, 1H), 7,46
- 7,37 (m, 2H)

1.036

(500 MIy, DMSO) & 7,71
- 7,55 (m, 3H)
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1.037

5

(500 My, DMSO) & 8,01
(dd, J=8,1, 1,5 'y, 1H),
7,79 (dd, J=7,9, 1,5 'y,

1H), 7,48 (t, J=8,0 I',
1H)

1.038

(500 MI'y, DMSO) & 7,67

(dd, J=8,1, 1,5 'y, 1H),

7,57 (dd, J=7,9, 1,6 ',

1H), 7,40 (t, J=7,9 Ty,
1H)

1.039

o
+
Na
|

I
C

(500 My, DMSO) & 7,66
(dd, J=8,0, 1,5 'y, 1H),
7,56 (dd, J=7,9, 1,6 ',
1H), 7,40 (d, J=7.,9 'y,
1H), 3,87 - 3,80 (m, 3H),
3,51 (dddd, J=22,5, 5,5,
4,1,2,0 [y, 1H), 3,46 -
3,37 (m, 3H), 3,11 (s,
12H)

1.040

C
|
Cl

Cl F

c.wo-

A

1H AMP (500 Mrw,
DMSO) & 7,66 (dd,
J=8,0, 1,5 Ty, 1H), 7,55
(dd, J=7.9, 1,6 'y, 1H),
7,40 (d, J=7,9 'y, 1H),
1,53 (s, 2H)

1.041

0 )
NH;

Cl
Br
C
F
F
cl o
(0]
F
(0]
Cl
C

(500 My, DMSO) & 8,70
(s, 2H), 7,68 (dd, J=8,0,
1,5 [y, 1H), 7,58 (dd,
J=7,9, 1,6 T, 1H), 7,41
(t, J=7,9 'y, 1H), 2,53 (s,

5H)

1.042

F
F
I
F
Cl o
o)
c F
F F
I F

0]

+

OH
K

0]

I

(500 MI'y, DMSO) & 7,66

(dd, J=8,1, 1,5 'y, 1H),

7,56 (dd, J=7,9, 1,6 ',

1H), 7,39 (t, J=7,9 Ty,
1H)

1.043

0]
O

Cl

F
0]
(0]
F
C
E

F

13
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HO 0
2
F F
1044 (DMSO) & 7,65-7,60 (m,
: Cl Cl 2H), 7,56-7,51 (m, 1H)
Cl
1.045 F
cl
F
Cl
HO o
Cl
1.046 cl -
F
Cl
HO o
Cl
Cl
1.047 F
cl
Cl
HO o
F
1.048 cl F
F
Cl
HO )
F
. (DMSO0) & 7,63 - 7,58
1.049 cl (m, 1H), 7,49-7,44 (m,
F 1H)
Cl
HO 0
1050 (DMSO) & 7,86 (d, 1H),

B

Q
m T

HO o

7,70 (d, 1H), 7,58 (t, 1H)

14
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HO o)
F F
. (DMSO0) 6 7,58 - 7,50
1.051 (m, 1H), 7,38-7,31 (m,
1H)
Cl
F
HO o)
F F
F (DMS0) 57,46 - 7,01
1.052 (m, 2H)
F
F
HO o)
F F
. (DMS0) 57,88 - 7,78
1.053 (m, 1H), 7,41-7,33 (m,
1H)
F
F
F
F (DMS0) 57,51 - 7,41
1.054 E (m, 2H)
F
Br
HO o)
HO o)
F F (DMSO) 5 7,51 - 7,46
1.055 Cl (m, 1H), 7,38-7,33 (m,
1H), 7,31-7,25 (m, 1H)
F
F
1.056 (DMSO0) 6 7,77-7,72 (m,
' ol F 1H), 7,42-7,37 (m, 1H)
F
Cl
HO o)

15
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F
F
F
F
Cl

(DMSO) & 7,60 - 7,53

1.057 (m, 1H), 7,28-7,23 (m,
1H)
HO o)
Ci
(DMSO) 5 7,67 (d, 1H),
1.058 7,58 (d, 1H), 7,39 (t, 1H),
2,35 (s, 3H)
HO
F
o)
1059 F F (DMSO) 5 8,13-8,08 (m,
: 2H), 7,78-7,73 (m, 1H)
F F
F Cl
HO o
F
(DMSO) 5 7,98 (d, 1H),
1.060 cl F 7.93 (d, 1H), 7,86 (t, 1H)
HO e}
F F
F
o)
1.061 _ NH
0
F
F F
0
_ NH,
1.062 o
F
F
F F
F
o)
1.063 _ NH,
cl 0
F
o F

16
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Cl F
F
0 =
1.064
HO
F F
HO )
FF F
1.065 F
F
0
1.066 F _ NH,
0
F F
F F
0
1.067 F _ NH,
0
F F
F F
Ci
F
1.068 . .
1.069

17
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1.070
1.071
0
Cl Cl
0
1.072
OH
F
Cl F F
Cl o
1.073 0 K
.
rNH2
Cl
1.074 F
HO
F
0
OH
F
1.075 o F
F

18
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HO o
F F
1.076 . .
cl
oH
F
1.077 o
F
cl
HO o
F F
1.078 o .
HO o
F F
1.079 F
F
F
F
0 F
F
F
1.081 HO
o
F
F
F
HO
0

19
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O~_ _OH
F F

1.083

cl

0
1.084 _ NH,
cl o
F
F

BionorivHi npuknaan

B cTtaHgapTHUA I'pyHT Yy ropLiuKax BUCIBAnNM HaCiHHS pPi3HOMaHITHUX BUMNPOOOBYBaAHWX BUAIB:
Amaranthus retoflexus (AMARE), Ipomoea hederacea (IPOHE), Solanum nigrum (SOLNI), Lolium
perenne (LOLPE), Echinochloa crus-galli (ECHCG), Setaria faberi (SETFA)). MNicns KynbTuByBaHHSA
NpoTAroM oAHOro AHsA (4o nosiBu cxogiB) abo nicns 8 AHIB KynbTMBYBaHHSA (MiCNsA NosiBU CXOAIB) Y
KOHTPOMbOBaHWX yMOBax y Tennuui (3a Temnepatypu 24/16 °C, geHb/Hid; 14-roovHHUIA CBIiTNOBWN
nepioA; Bonorictb 65 %) pocnuHy1 06NprUcKyBany BOOHWM PO34YMHOM AN 0BNPUCKYBaHHS, Og4epKaHUM
3i cknagy 3 TEXHIYHUM aKTMBHWUM iHFPedieHTOM Yy po3ymHi auetoH/Boga (50:50), wo mictute 0,5 %
Tween 20 (noniokcmeTtuneHcopbitaHmoHonaypat, CAS RN 9005-64-5). Cnonyku 3acTtocoByBanu i3
po3spaxyHky 250 r/ra, SKWO He BKa3aHe iHwe. [1oTim BunpoboByBaHi pOCNuHM BMPOLLYyBanu B TENnuMui
Yy KOHTPONbOBAHUX TEMMMYHMX YMOBax (3a Temnepatypu 24/16 °C, aeHb/Hiy; 14-roavHHUIA CBITNOBUN
nepioa; Bonorictb 65 %) Ta nonueanu Agivi Ha goby. Yepes 13 AHiB nicnsa 3acTtocyBaHHA JO i micns
nosiBn cxoAdis BUNpo6oByBaHY POCIMHY OLHIOBaNM LWOAO0 CTYMEHSA MOLUKOOXKEHHS, o Oyno 3aBgaHe
pPOCInUWHi, y BigcoTkax. 3HayeHHs 6ionoriYHOI aKTMBHOCTI MokKasaHi B HACTYMHIN Tabnuui 3a
n'aTubaneHoto wkanot (5=81-100 %; 4=61-80 %; 3=41-60 %; 2=21-40 %; 1=0-20 %).

Tabnuusa B1
BunpobyBaHHS y pasi BHECEHHS Nicns NosiBu CXOAiB
CMNONnykKA AMARE IPOHE SOLNI SETFA LOLPE ECHCG
1.001 5 4 4 3 1 1
1.002 4 2 4 1 1 1
1.003 3 3 3 1 1 1
1.004 4 4 4 1 1 1
1.007 3 1 3 1 1 1
1.011 5 3 5 1 1 1
1.012 4 3 4 1 1 1
1.014 5 5 5 5 1 5
1.029 5 3 4 3 1 2
1.031 3 3 3 1 1 1
1.032 4 4 4 1 1 1
1.033 5 4 5 4 1 4
1.034 5 4 3 3 1 2
1.036 4 4 4 1 1 1
1.037 5 4 5 4 3 4
1.038 5 4 4 4 1 2
1.039 5 4 3 3 1 2
1.040 4 3 2 3 1 2
1.041 5 4 4 4 4 4
1.042 5 4 4 3 1 2

20
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1.044

1.050

1.051

1.058

1.059

1.060

1.061

1.062

1.063

1.075

1.084
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BunpobyBaHHs y pasi BHECEHHSI 0 NOSBM CX04iB

Tabnuusa B2

CMNOJIYKA

AMARE

IPOHE

SOLNI

SETFA

LOLPE

ECHCG

1.001

3

1

1

=

=

1.002

1.003

1.004

1.007

1.011

1.012

1.014

1.029

1.031

1.032

1.033

1.034

1.036

1.037

1.038

DRI RN ORI R (S (G R EN TN o EE N E N EE (&)

VOB (OB (RPOOWRIRPRIWIN|EF

1.039

1.040

1.041

1.042

VwlkNvwA PR RRINA RN RP R R

NN[R[WNWR(NRRRIN R R IRR(R kP

1.044

1.050

1.051

1.058

1.059

1.060

1.061

1.062

1.063

1.075

1.084

NIWIFRPWWAFROTWON|!

RPWRrWkRwooooawoooaoobdidoabdhlwwaw(diFP|[dlw|F

o Gl i NN R R RN NN Y R G R I G

I3 3acTocyBaHHSAM eKCnepuMEeHTanbHUX YMOB,
BUNPOOYBaHHS AN MOPIBHSHHA repbiuMgHux BnactuBocTen audptopBmicHoi cnonykm (1.014) 3
Takumu inoctpatmeHoi cnonykn (C1), HaBegeHoi B GB 901553. Cnonykn 3acTocoByBarnu Y KifbKOCTi
1000 r/ra i 500 r/ra. Y BunpoGyBaHHi OLiHIOBaNu BUPaXXeHWUI y BiACOTKaxX CTYMiHb YLUKOMXKEHHS, SIKOTO

6yno 3aBgaHo pocnuHi (% iTOTOKCUYHOCTI).

21
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Tabnuusa B3

MopiBHANbHe BUNpobyBaHHS y pa3i BHECEHHSA A0 NOSIBU CXOAIB

CMOMNYKA H?/Fr’g"a AMARE | IPOHE | SOLNI | SETFA | LOLPE | ECHCG
1.014 1000 100 90 100 90 40 80
(0] (0]
F F
cl 500 90 80 100 90 10 30
Cl
C1 1000 80 60 70 0 0 0
0
cl cl
“ o M 500 80 30 60 0 0 0
Tabnuusa B4
MopiBHANBHE BUNPOOYBaHHS Y pasi BHECEHHS MiCrs MOSIBU CXOAiB
Hopma
CIOJYKA tra AMARE IPOHE SOLNI SETFA LOLPE ECHCG
1.014 1000 100 90 100 90 20 90
(0] 0]
F F
cl 500 100 90 100 90 10 80
Cl
C1 1000 80 80 70 10 20 10
0
cl cl
c a M s00 80 70 60 0 0 0

PesynbTat BUNpoOyBaHHA MOKa3ykoTb, WO AUNPTOPBMICHI CMOMYyKM OEMOHCTPYHOTL HecnogiBaHo
noninweHy repGiuMaHy akTUBHICTb LLOAO Pi3HMX MpobnemHux BuaiB Oyp'sHIB 3a pi3HMX 3iCTaBHUX
HOPM 3aCTOCYBaHHS.

22
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SOPMYJIA BUHAXOLOY

1. Cnoci6 koHTpomnio 6yp’sHiB y Micui 3pOCTaHHSA, BIAMOBIAHO A0 SAKOro LWOAO MiCUsl 3pOCTaHHS
3aCTOCOBYIOTb A4OCTATHIO AN KOHTPOM0 Byp’sHiB KinbkicTb cnonyku chopmynu (1):

R,

(n) F F ’ (|)

ae

R1- BuBpaHui i3 rpynu, WO cKnagaeTbcs 3 ranoreny, metuny i CiranoreHankiny;
R2 - aBnsae coboto BogeHb abo Ci-Ceankin; i

n - popieHioe 0, 1, 2, 3, 4 abo 5,

abo arpoHOMIYHO NPUNHATHOI COMi BKa3aHOI CNonyku sik repbiuunay.

. Cnoci6 3a n. 1, ge y cnonyui coopmynu (1) R siBnsie coboto ranoreH.

. Cnoci6 3a n. 2, ae R! siBnsie coboto xnop.

. Cnoci6 3a n. 2 abo 3, ae n gopisHioe 2 abo 3.

. Cnoci6 3a n. 4, ge n popisHioe 2, i R! anse coboto 2,3-amxnop.

. Cnocib 3a 6yab-gkunM i3 nonepeaHix NyHkTis, Ae R? aBnsie co6oto BoaeHb.
. Cnoci6 3a 6yab-skmm i3 nn. 1-5, ne R? ansie coboto meTnn abo eTun.

. ArpoximiyHO MpuURHATHA cinb cnonykn dopmynu (la):

O~NO AP WN

OH

F F (1)
ae

R1a i R HesanexHo BUGpaHi 3 rpynu, L0 CKNagaeTbes 3 ranoreHy, metuny i CiranoreHankiny.

9. ArpoximiyHo NpuiAHATHA cinb 3a n. 8, e R!2 i R ogHoYacHo ABRsATL CO6O0M0 XIop.

10. ArpoxiMiYHO NpuURHSATHA Cinb 3a n. 8 abo 9, Ae BkasaHa cinb BMOpaHa i3 rpynu, LWo cknagaetbcs 3
coni HaTpito, Kanito, antoMiHito, AUMeTunamiHy, AUrniKkonbamiHy i XoniHy.

11. M'epbiumagHa koMnosuuis, Wo MicTuTb: (i) cnonyky dopmynu (1), Bu3HayeHy B 6ygb-akomy 3 nn. 1-7,
abo arpoximMiyHO MPUNHATHY Cinb 3a Oyab-skum i3 nn. 8-10, i (ii) NPURHATHWIA 3 NornsAgy CinNnbCbKOro
rocnogapcTea AONOMDKHUIA 3acib Oona cknagaHHs, ge OOMOMiKHMM 3acid anga cknagaHHs (i) He €
anmetuncynbgokeugom (OMCO), konm (i) cnonyka dopmynu (I) siBnse coboto etun-2-(4-6pom-3-
XnopdeHin)-2,2-audtopaueTar.

12. M'epbiumaHa koMnosuuis, Wwo MictuTb: (i) cnonyky dopmynu (1), Bu3HadeHy B 6yab-akomy 3 nn. 1-7,
abo arpoximMiyHO MPUMHATHY cinb 3a Oyab-skum i3 nn. 8-10, i (ii) NPURHATHWIA 3 NornsAgy CinbCbKOro
rocnogapcTea AOMOMiKHUIA 3acib Ansa cknagaHHs, e R? sBnse coboto BoaeHb.

13. lepbiungHa komnosuuis 3a n. 11 abo 12, Wo AogaTKOBO MICTUTL LLOHANMEHLLE 0aNH 40OaTKOBUN
nectmuma.

14. l'epOiyngHa koMno3uuis 3a n. 13, Ae [ogaTKoBMIA NecTuumg siensge coboto repbiumg abo aHTMAOT
repbiunay.
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