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CIIELIM®HUYECKH 3AMEIIEHHBIE 3-(2-I'AJIOI'EH-6-AJIKIJI-4-
ITPOITMHUJI®EHWII)-3-ITUPPOJIMH-2-OHbI 1 UX ITPUMEHEHUE B
KAYECTBE I'EPBULIMTIOB

Hacrosimee n3o0pereHrne OTHOCUTCS K HOBBIM FepOUIMAHO aKTUBHBIM 3-(peHmu-
3-nupponuH-2-oHaMm o6Omed ¢opmyabl (I) UAM WX arpOXUMHYECKU MNPUEMIIEMbBIM
COJISIM U K UX MPUMEHEHHIO JJisi O0OpbOBI ¢ MHUPOKOJIUCTHBIMH COPHSIKAMH M COPHBIMHU
TPaBaMH B KYJIbTYpax MOJIE3HBIX PACTEHUH.

CoenuHeHus Kkjacca 3-apUINUPPOIUANH-2,4-TMOHOB U UX I[IOJy4YeHUE H
NPUMEHEHHE B KaueCTBe repOULHIOB XOPOIIO U3BECTHBI U3 YPOBHS TEXHUKH.

C npyroii cTopoHBI, OBIIN TaKXX€ ONMUCAHBI OULMKJINYECKHE 3-apUIHPPOTUIUH-
2,4-nuoHoBble mpousBoaHbie (EP-A-355 599, EP-A-415211 u JP-A 12-053 670) #u
3aMEeI[eHHblE MOHOLMKIHWYECKHE 3-apUINUPPONUANH-2,4-TUOHOBBIE TTPOU3BOAHBIE
(EP-A-377893 wu EP-A-442 077), wHanpumep, oOnagamomue TrepOHIIUIHOMN,
MHCEKTUIUHON MIN QYHTUIIUJHONW aKTUBHOCTHIO.

4-AnKuHUI-3aMeIleHHble  3-(QeHUNINUPPONUANH-2,4-TUOHBl € TrepOULUAHBIM
neiicteueM Takke u3BecTHBI U3 WO 96/82395, WO 98/05638, WO 01/74770, WO
15/032702, WO 15/040114 unu WO 17/060203.

O¢ddexTuBHOCTH 3THX TepOMIIMAOB NPOTHUB BPEOHbIX PACTEHHIl 3aBUCUT OT
MHOXXECTBa IOKa3aTelield, HampuMep, HCIOIb3yeMOH HOPMBI BHECEHUsS, (OPMBI
npenapara (COCTaBa), BPEIHBIX PACTEHHH, C KOTOPbIMH HEOOXOAHUMO BECTH OOpbOy B
KKJIOM Clly4yae, CIEeKTPa BPENHBIX PACTEHUMN, KJIMMaTa U COCTaBa MOYBBI, a TAKXKe
BPEMEHU NEeHCTBUSA WU/WJIM CKOPOCTU pa3yiokeHHus repOuruaa. MHorue repOunuasl u3
Ipynmel  3-apuiNuppOIUANH-2,4-THOHOB TpPeOYIOT BBICOKUX HOPM BHECEHUS IS
OOCTHMIKEHUST JOCTATOYHOrO repOMmuaHOro newctsuss w/minn 3G PeKTUBHbI B
OTHOLIEHUH CIUIIKOM Y3KOTO CIEKTPa BPEAHBIX PACTEHHUH, YTO JeJlaeT MX BHECEHHUE
SKOHOMHUYECKH HENpUBJIEKaTeNbHbIM. TakuM o0pa3oM, cymecTByeT HNOTPEeOHOCTH B
aJbTEPHATUBHBIX repOuMIHAax, KOTOpble OO0Jagar0T YJIYYLUIEHHBIMH CBOWCTBAMHU H
SABJISIOTCA YKOHOMUYECKH MPHUBIEKATEIbHBIMHA U B TO e BpeMs 3P (PEeKTUBHBIMU .

CrnenoBaTenbHO, LIENb HACTOSIIEr0 M300peTeHUs 3akjrdaercs B oOecrneueHuu

HOBBIX COGI[HHGHPIFI, KOTOPBIC HE UMCHKOT YKa3aHHBIX HEAOCTATKOB.
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Takum oOpa3om, HacTosIIee H300pEeTeHNEe OTHOCUTCS K HOBBIM 3aMELIEHHBIM 3-

dennn-3-nupponuH-2-oHaMm obmeit Gopmyinsl (I)

G
/

0

N\

()

UM UX arpOXHMUYECKU MPUEMJIEMbIM COJISIM,

rae

X  mpexacrtasnsieT cobol Opom, xyop unu GTop;

Y npeacraBaser coboit C;-Ce-ankun, Ci-Ce-ramorenankun unu Cs3-Ce-
LUKJIOAIKHII,

R! npencrasisier coboir Bogopoa, C,-Cg-ankun, C;-Cy-ankokcu-C;-Cy-ankmn,
C;3-Co-nuknoankun, Ci-Cg-ramorenankui, C,-Cg-ankenun, C,-Cg-ankmuaun, C,-Cg-
ankokcu, C-Cy-ankokcu-C,-Cy-ankokcu unu C,-Cg-aTKkeHUIOKCH,

R* mpencrasusier coGoii Bomopon, Ci-Ceg-amkmn, Ci-Cy-ankokcu-Ca-Cy-anku,
C,-Cs-ranorenankun, C;3-Cg-umkmoankuia, C,-Cg-ankenun, C,-Cg-ankmuun, C,-Cg-
ankokcu ujn C,-Cg-rajloreHajJIKOKCH,

G  mnpexcrasisier coboit Boxopoa, yxoasmyto rpynny L unu katuon E, roe

L  mpexncraBnser co00l ONMH U3 MPUBEIEHHBIX HUKE PATHKAJIOB!

o) o o) R® 0
4 _n g / 8
)J\R3 /U\O/R ﬁ\R \P\ ' JkN/R
/ R
o (o) IIR-’

R’ mpencrasaser co6oii Ci-Cy-amkun umu C1-Cs-ankokcu-C-Cy-ankum;

R* mpencrasaser coboii Ci-Cy-amkum,

R’ npencrasisier coboit C,-Cy-ankun, He3amemeHHbIH (eHun unu (QeHu,
KOTOPBIM MOHO- WJHM TMoJu3amemeH mnocpeactBoMm rajoreda, C,-Cy-ankuna, C;-Cyu-

ranoreHankuia, Ci-Cs-ankokcu, C;-Cy-raJoreHaIKOKCH, HUTPO WUIIH LIUAHO;

R®, R” HE3aBHCHUMO JApPYr OT JApyra NpeACTaBIsAOT COOOH METOKCH WU
3TOKCH,
R7, R® KaXAbIH HE3aBUCHUMO IPyr OT Jpyra mpencTraBisieT COOOW MeTHI,

3TUJM, PEeHWI, WIN BMecTe 00pa3yloT HACBIEHHOE S5-, 6- UIN 7-4JIE€HHOE KOJbILO, T'Ae
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OJWH KOJIBI[EBOH aTOM yriiepoJa Heo0s3aTeNbHO MOXeT OBITh 3aMEHEH Ha aToM
KHCJIOpPOAa UJIU CEPHI,

E  nmpencraBnser co0OH HOH IIEIOYHOrO MeTajlsla, HOHHBIH 3KBUBAJEHT
LIEJIOYHO3E€MENIbHOTO METAaJjlja, UOHHBIN 3KBUBAJEHT AJIIOMUHUS, HOHHBIM 3KBUBAJIEHT
NEPEeXONHOr0 MeTajula, KaTUOH TaJOr€eHMarHus WJIW HOH aMMOHHUS, B KOTOPOM
Heo0s3aTeNIbHO OAWH, JBa, TPH WJIH BCE HEThIpe aTOMa BOAOPOJA 3aMEHEHbI Ha
OJMHAKOBbIE WJIM pa3JIMdHble pamukaibl, BeiOpanHbie u3 rpynn C;-Cjo-ankun uau Cs-
C7-UUKJIOANKHII, KaXJasi U3 KOTOPBIX HE3aBUCUMO APYT OT APyra MOXKET ObITb MOHO-
WM TMOJM3aMellleHa TocpencTBoM ¢ropa, xyopa, Opoma, IMAHO, THIAPOKCH WJIU
npepBaHa OJHUM MJHM HECKOJbKHMH aTOMaMHM KHCJOPOJAa HWJU Cephbl, WU
npeacTaBisieT cOOOH LUKINYECKUH BTOPUYHBIA MJIM TPETHUHBIA aludaTuuecKuil HiIu
rerepoanudaTuyeckuii MOH aMMOHUsS, HAampumep, MopdoNMHUN, THOMOP(OIUHUIA,
NUNEePUAUHNAN, NUPPOJUAUHHUN, HJIM B KaXAOM Cllydae NOPOTOHMPOBAHHBIA 1,4-
nuazabunukio[l.1.2]okran  (DABCO) wnau 1,5-nuazabunukno[4.3.0]yaaen-7-exH
(DBU), wnm mnpencrabisier co0OH rerepoapoMaTHYeCKHil KaTHOH AaMMOHWUS,
HalpuUMep, B KaXXAOM CJlydae NPOTOHUPOBAHHBIM NUPUIUH, 2-METUJINUPUAWH, 3-
METUJINMUPUIANH, 4-METUINUPUANH, 2,4-TUMETUINUPUINH, 2,5-AUMETUINUPUINH, 2,6~
OAUMETUINUPUAUH,  S-3TUI-2-METUANUPUANUH, KOJJIUAUH, THUPPOJ, HMHUIA3Z0J,
XUHOJIUH, XWHOKCAaJIUH, 1,2-numMeTnnuMUIa3 01, 1,3-nuMeTunumMua3onus
MeTuiCcynbdaT  WIM, KpOMe  TOro, TakXke  MpencraBiseT  coboil  HMOH
TPUMETHIICY b OHHUS.

AJNKMJ O3HA4YaeT HACBII[EHHbIE MPSMOLIEIIOYEUYHbIE WM Pa3BETBJICHHbIE
yIJIEBOJOPOAHBIE paAUKaJIbl, UMEIOILINE YKAa3aHHOE B KaXXJOM CJIy4ae 4YHMCJIO aTOMOB
yriaepona, Hanpumep, C;-Ce-ankui, Takod Kak METWJ, STHJ, NPOMNUI, |-METUISTHI,
Oytun, l-merunanponui, 2-meTwianponui, 1,1-TuMeTUndTHI, NeHTuw1, |-MeTunoyTul,
2-metunOytua, 3-metunOyrtwn, 2,2-muMerunnponui, l-3twianponwn, rekcun, 1,1-
OIUMETUANpOnua,  1,2-TMMEeTUINpPONu, I-MeTunneHTun, 2-MeTUANEHTHI,  3-
MetuaneHTwn, 4-merwinedtun, 1, 1-mumetundoytun, 1,2-gumermnOytun, 1,3-
auMmetunOyTun, 2,2-quMmetunoyTtun, 2,3-numeTtunOyrtwa, 3,3-mumetunoyrtua, 1-
stunbytun, 2-3tundbyrun, 1,1,2-tpumerwnnponmi, 1,2, 2-tpumerwianponui, 1-3Tui-1-
METHUJNPONUI U |-3THUI-2-METUIITPOIUII.

l'anoreHajikuja oO3HadaeT ONpAMOOENOYCHYHBbIC HWJIM PA3BCTBJIICHHBIC AJKHUJIbHBIC

IPYIIBI, TA€ HEKOTOPbIE HJIM BCE aTOMbl BOJOPOAA B 3TUX TIPYyINIax MOTYT OBITh

3aMEHEHbl Ha aToMbl rajoreHa, Hanpumep, C;-C,-rajoreHankui, Takol Kak
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XJIOPMETHUJI, OPOMMETHUJI, JUXJIOPMETHI, TPUXJIOPMETUNI, (PTOPMETHI, AUGTOPMETHUII,
TpudpTopmernn, xuoppropmerun, apuxjopropmermn, xuopaudpropmermn, 1-
xjopaTmin, 1-Opomatun, l-¢ropatun, 2-propatun, 2,2-gudropstun, 2,2,2-
TpUPTOPITUI, 2-XJ0P-2-PTOPITUI, 2-XT0p-2,2-AUPTOPITUI, 2,2-AUXIO0P-2-PTOPITHI,
2,2,2-tpuxnopatui, nearapropatua u 1,1, 1-rpudpropnpon-2-n.

AJIKeHUJ O3HA4aeT HEHACBIIEHHbIE MPSIMOLENOYEeYHble WU Pa3BETBJIECHHBIE
yrIeBONOPOAHBIE PAAUKAIbI, UMEIOIINE YKa3aHHOE B KaXXJIOM Cllydae YHCJIO aTOMOB
yrjaepoaa W OJHY IBOWHYIO CBs3b B J0OOM mosoxkeHuw, Hanpumep, C,-Ce-ankeHun,
TaKOW Kak 3TeHuJ, |-nmponeHu, 2-nponeHu, 1-metwidTenun, 1-0yrenun, 2-0yTeHun,
3-Oytenun, l-mermn-l-nponenus, 2-MeTuia-l-nponenwmn, 1-MeTuUn-2-nponeHus, 2-
METHUJI-2-TIPONEHUJ, |-TIeHTeHUJ, 2-NEeHTeHUJ, 3-NeHTeHU, 4-eHTeHua, |-metun-I-
Oyrenun, 2-merwi-1-Oyrenun, 3-meruin-1-Oyrenun, 1-merun-2-0yreHun, 2-MeTui-2-
Oyrenun, 3-merun-2-Oyrenun, l-merun-3-Oyrenun, 2-metun-3-OyreHun, 3-MeTHi-3-
oyrenun, 1,1-numerun-2-nponenun, 1,2-gumerun-l-nponennn, 1,2-numMerun-2-
nponeHud, 1-stun-l-nponenun, l-3tun-2-nponeHus, 1-rexceHun, 2-rekCeHusa, 3-
reKCeHuN, 4-rekceHus, S-rekceHus, |-meTun-l-neHTeHun, 2-metui-l-neHTeHun, 3-
METUJN-1-TIeHTEeHU, 4-meTun-1-neHTeHUI, 1-MeTun-2-neHTeHun, 2-MeTun-2-
MEHTEHUN, 3-METHUJI-2-TIEHTeHUJ, 4-MeTUN-2-NeHTEeHUN, |-MeTUunI-3-neHTeHun, 2-
METUN-3-TIEHTEHU, 3-MeTun-3-neHTEeHU, 4-MeTuN-3-NeHTEHUN, 1-metun-4-
MMEHTeHUJ, 2-MeTUI-4-NeHTeHUJ, 3-MeTHJI-4-TIeHTeHuNn, 4-MeTun-4-neHrenun, 1,1-
aumeTtun-2-oyrenun, 1,1-gumernn-3-6yrennn, 1,2-numernin-1-0yrenun, 1,2-numerui-
2-6yrenun, 1,2-numetrun-3-Oyrenwn, 1,3-gumerun-1-Oyrenun, 1,3-mumernn-2-
Oyrenun, 1,3-numerun-3-0ytenun, 2,2-numetun-3-0yrenun, 2,3-qumeti-1-0yTeHun,
2,3-numetun-2-oyrenun, 2,3-numetun-3-Oytenun, 3,3-ngumerun-l-Oyrenmn, 3,3-
auMeTuia-2-0yrenmn, 1-3tun-1-6yrenun, 1-3tun-2-6yrenmn, 1-3tun-3-Oyrenun, 2-
stui-1-0yrenun, 2-3tun-2-6yrenun, 2-3tun-3-6yrenun, 1,1,2-TpuMeTni-2-nponeHun,
I-3tun-1-metun-2-nponennn, l-stun-2-metun-l-nponennn u  1-3tun-2-metun-2-
MPOTEHUI.

[{ukI0aJKUI O3HAYAET KAapOOUMKJINYECKYIO HACBIIIEHHYI KOJBLEBYK CHCTEMY,
UMEKIIYVI0 MPEANOUYTUTENBHO 3-8 KOJBIEBBIX aTOMOB YyIJepojaa, HampuMmep, LHUKJIO-
MPOMMUJI, LUKJIOOYTHJ, UHUKJIOMEHTHJ HWJH LHUKJIOTeKCwi1. B ciaydae HeoOs3aTesbHO
3aMEIIEHHOr0 IUKJOAJKWIA BKJIIOYEHbl LUKJINYECKHE CUCTEMBI C 3aMECTHUTENSIMU,
BKJIFOUAsl TAaKXX€ 3aMECTUTEJIU C JABONHON CBA3bI0 Ha IUKJIOAJKUJIBHOM paauKale,

HanpuMep, aJKUIUACHOBYIO I'PYINyY, TAKYIO KAK METUJIUIEH.
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AJIKOKCH O3Ha4aeT HaChIIEHHbIe MPSIMOIENOYEYHbIe WJIH Pa3BETBJICHHBIC
aJIKOKCHU paJuKajbl, UMEIOIINE YKa3aHHOE B KaXKIOM CJy4ae YHCJIO aTOMOB yTIJepoa,
HapuMep, C;-Cs-anKokcH, TaKOW KaK METOKCH, 3TOKCH, MPOMOKCH, |-METHUISTOKCH,
OyTokcH, 1-METHUINMPOMOKCH, 2-METHIMPONOKCH, 1,1-TMMETHISTOKCH, MEHTOKCH, 1-
METUIOYTOKCH, 2-MeTUIOYTOKCH, 3-METHJIOYTOKCH, 2,2-AUMETHJINPONOKCH, 1-
STUJNPOINOKCH, TekcokcH, 1,l-mumerunnponokcu, 1,2-qumMerunnponokcu, 1-
METHUJITNIEHTOKCH, 2-METHUJIMEHTOKCH, 3-MeTHJNEHTOKCH, 4-MeTuianeHTtokcu, 1,1-
auMmetunoytokcu, 1,2-numerundyrokcu, 1,3-numetundytokcu, 2,2-TUMeTUIOYTOKCH,
2,3-numMeTun0yToKcH, 3,3-muMeTunOyTokcu, l-3Tundbyrokcu, 2-3tundbyrokcu, 1,1,2-
TPUMETUINPONOKCH, 1,2,2-TpUMETUNINIPONOKCH, 1-3THia-1-MmeTunnponokcu u 1-3tun-2-
METHJINPONOKCHU. [ ajloreH-3aMenIeHHbIH aJKOKCH O3Ha4daeT MPSMOLENOYEUHbIE WU
pPa3BeTBJIEHHBbIE AJKOKCU PAaJUKAJIbl, UMEIOIINEe YKa3aHHOE B KaXXJIOM CJiydae HHCIIO
aTOMOB yTJepoda, Ile HEeKOTOpbhIe HJIM BCE aTOMBI BOAOPOAA B 3TUX CPYyIIaxX MOTYT
OBITh 3aMEHEHBI Ha aTOMBI TajioreHa, Kak yka3aHo Bbime, Hampumep, C;-C;-
rajJjoreHaJKOKCH, TaKOH Kak XJOPMETOKCH, OpOMMETOKCH, IHXJIOPMETOKCH,
TPUXJOPMETOKCH, ¢TopmeTOKCH, Iu(QTOPMETOKCH, TpUPTOPMETOKCH,
xjoppTopmerokcu, auxiaopdropmerokcu, xjaopaudropmerokcu, 1-xmopsTokcu, 1-
OpoMaTOKCH, 1-¢pTopaTOKCH, 2-hTOpITOKCH, 2,2-n1upTOPITOKCH, 2,2,2-
TpudTOpaTOKCH, 2-XJ0p-2-PTOpITOKCH, 2-XJ0p-1,2-mudTopaTokcu, 2,2-nuxyiop-2-
dropaTokcu, 2,2,2-Tpuxgop3aToKcu, neHtadpropsTokcu u 1,1, 1-Tpudropnpon-2-okcu.

Coenunenusi popmynsl (I) MOryT mpuCyTCTBOBATH B BHAE T'€OMETPUUYECKHX
W/WIM ONTHYECKUX H30MEpPOB HUJH CMeCei H30MepOB pa3JIMYHOro cocraBa. Eciw,
HAIIPUMep, 3aMecTUTeNb R' OT/IMYaeTcss OT BOZOPOAA, MOTYT HPHCYTCTBOBATH Kak
SHAHTUOMEPBI, TaK U YUC-/MPAHC-U3OMEPbI - B 3aBUCHUMOCTH OT MPUCOETUHEHUS

1
3amectutens R, [TocnenHue onpenesssroTCs: CAEAYIOUUM 00pa3oM:
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Cmecu nm3oMepoB, HEOOS3aTENBHO MOJYUYEHHBIE MPH CUHTE3€, MOXKHO Pa3eJIUTh
C UCTIOJIb30BAHHEM OOBIYHBIX METOJHK.

Hactosimee n3obperenne obecrnednBaeT Kak YUCThbIE M30MEpPbl HUJIU TayTOMEpHI,
Tak M CMECH TayTOMEPOB M H3OMEPOB, UX IMOJyUYeHHE U NPUMEHEHUE, a TaKxke
cojgepxxamue ux komnozuuuu. OpHAKoO, AN NPOCTOTHl JalbHEHIIEro H3JI0XKEHUS,
UCIIOJIb3yeMasi HU)Ke TEPMHUHOJIOTHUSI BCErJa OTHOCUTCA K coenuHeHusM Gopmyisl (I),
XOTsl TMOAPA3yMEBAIOTCA KAaK YHMCTble COEAUHEHMs, TaK M Heo0sA3aTEeNbHO CMECU C
Pa3IUYHBIMU COOTHOLIEHUSIMU U30MEPHBIX U TAYTOMEPHBIX COEIMHEHUN.

CoenuHeHHnsi B COOTBETCTBHU C H300peTeHHEM B OOIIeM BHAE OINpeneseHBI
dopmynoit  (I). IlpenmoyTurenbHblE 3aMECTHUTENM WJM JUANA30HbBl 3HAYEHHM
pagukajaoB, TpUBEACHHbIE it  (HOpPMyJ, YHOMSHYTBIX  BbIIIE W  HHUXE,

IPOMJIIO CTPUPOBAHBI JlaJlee:

[IpennoureHue oTAAT coequHeHUsM obmei Gpopmynsl (I), B KoTOpOit

X  mpexacrtasnsier cobol Opom, xyop unu GTop;

Y npeacraBuaser coboit C;-Cy-ankun, Ci-Cy-ramorenankun wunu  C3-Ce-
[UKJIOAJTKHIT,

R} npencrasisier coboir Bogopoa, C,-Cg-ankun, C;-Cy-ankokcu-C;-Cy-ankmn,
C;3-Co-umknoankuin, Ci-Cy-ragorenankuia, C,-Cy-ankenun, C,-Cy-ankmuun, C,-Cg-

ankokcu, C-Cy-ankokcu-C,-Cy-ankokcu unu C,-Cy-anKkeHUIOKCH,
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R? npencrasisiet coborr Bogopoxa, C,-Cy-ankun, C;-Cy-ankokcu-C,-Cy-ankm,
C,-Cy-ranorenankun, C;3-Cg-nmkmoankuia, C,-Cy-ankenun, C,-Cy-ankmuumi, Ci-Cy-
ankokcu unau C;-C4-ragoreHanKkoKCH,

G  mpeacrasisieT coboil Bogopon, yxoasmyto rpynny L nnu katuon E, rae

L  mpexncraBnsieT coO0l ONMH U3 MPUBEIEHHBIX HUKE PATHKAJIOB!

(o)
U G
o

R? npencrasiseT codoit Ci-Cy-ankun unu C;-Cs-ankokcu-C-Cy-ankmn,

R* npencrasiset codoit C,-Cy-amku,

R’ mpencraBmsier co6oii C;-Cy-ankui, He3aMelleHHbIH (eHun1 wmiu (eHwun,
KOTOPBIM MOHO- WJHM TMoJu3amemeH mnocpeactBoMm rajoreda, C;-Cy-ankuna, C;-Cu-
rajgorerHankuna ujan C;-C,-alKkokcu,

E  mpencraBnser co0oH HOH IIEJIOYHOTO MeETaJla, HOHHBIH 3KBUBAJEHT
I€JI0YHO3E€MEIbHOI0 METaJlJa, HOHHBIM 3KBUBAJEHT aJIOMUHMSA, HOHHBINH 3KBUBAJECHT
IEepEeXOAHOr0 MeTajla, KaTHOH TajJOTeHMarHus WJIM HOH AaMMOHHUS, B KOTOPOM
Heo0s3aTeNbHO OAMWH, [Ba, TPH WJIM BCE YEThIPpe aTOMa BOAOPOAA 3aMEHEHbl Ha
OJIMHAKOBBIE UJIM pa3juyHble panukanbl, BeiOpanHbie u3 rpynn C;-Cjo-ankun uiau Cs-
C7-LMKIIOANKUI, KaXKIasi U3 KOTOPBIX HE3aBUCHUMO APYT OT APyra MOXeT ObITh MOHO-
WIN TOJU3aMelleHa NOCpencTBOM ¢Topa, XJopa, Opoma, LUAHO, TUAPOKCH HIIU
npepBaHa OJHUM UM HECKOJbKHMHU aTOMaMH KHCJIOpOXa WU Cephbl; WU
npeacTaBisier cOOOH IUKIUYECKUH BTOPUYUHBIN MJIM TPETHUHBIH aludaTuuecKuil Wiu
reTepoanudaTuyeckuii MOH aMMOHUs, Hampumep, MopdonuHuN, THOMOP(ONIUHUIA,
NUOEePUAUHNUN, NUPPOJUAUHUN, HUIM B KaXAOM Cllydyae NPOTOHMPOBAHHBIA 1,4-
nuazabunukio[l.1.2]okran  (DABCO) wimu 1,5-nuazabunukno[4.3.0]yaaen-7-exH
(DBU);, wnm mnpencrabisieT co0OW rerepoapoMaTHYEeCKHil KAaTUOH AaMMOHWMS,
HallpuUMep, B KaXXJOM Cllydae NPOTOHUPOBAHHBIM NHUPUIUH, 2-METUJINUPUAWUH, 3-
METUJINUPUIANH, 4-METUINUPUANH, 2,4-TUMETUINUPUINH, 2,5-AUMETUINUPUINH, 2,6~
AUMETUINUPUANH,  S5-3TUN-2-METWINUPUAUH, KOJJIUAMH, NHUPPOJ, HMHIA30J,
XWUHOJIVH, XWHOKCAJIH, 1,2-nuMeTUNUMHUIa301, 1,3-nuMeTunumMua3onus

MeTHJICYNbdAaT  UIU KpOME€  TOro, TakXe  NpeacTraBiseT cobOll  HOH

2

TPUMETHUIICY b OHUS.
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Ocoboe npeanouTeHne OTAAT coequHeHUsM o0mei popmysl (I), B koTopoit

X  mpexacrasisier cobol 6pom, xyop unu Grop;

Y npeacraBiasger coboit C;-Cs-ankun, Ci-Cy-ramorenankun unu  C3-Ce-
LMKJIOAJKHUIT;

R! npeacrasiaser coboit  Bomopon, C;-Cs-ankui, METOKCUMETHJ  HWJIU
srokcuMeTus, nukjgonponui, C;-C,-ranorenankun, C,-Cy-ankenun, C,-Cj-ankuHui,
C1-C4-aIKOKCH, METOKCUATOKCH HJIH DTOKCUITOKCH, UJIM aJJIUJIOKCH,

R’ npencrtasiaser coboii  Bomopon, Ci-Cs-ankui, METOKCHAITHUJI WU
stokcuankui, C,-C,-ranmorenankun, uukjgomnponui, C,-Cy-ankenun, C,-Cy-ankusHun,
C,-Cy-ankokcu unu C-C4-rajioreHalIKkoKCH,

G  mpencrasnsetr coboit Bogopon, yxonsuyt rpynny L wiu katuoH E, rae

L npencTaBiseT coOOW ONMH U3 MPUBEIEHHBIX HUKE PAJUKAIOB!

R’ mpencrasaser co6oit Ci-Cy-amkun unu C1-Cy-ankoxcu-C -Cy-ankum;

R* mpencrasaser coboit Ci-Cy-amkur,

E  nmpencraBnser co0oH HOH IIEJOYHOrO MeETaJja, HOHHBIH 3KBUBAJEHT
II€JIOYHO3E€MEIbHOI0 METajljia, HOHHBIH SKBUBAJEHT aJIOMHHUS, HOHHBIM 3KBUBAJEHT
NEepeXOAHOr0 MeTajla, KaTHOH TalloréHMarHus WJIM HOH aMMOHHS, B KOTOPOM
HeoOsI3aTeNbHO OJMH, [1Ba, TPU WJIM BCE YETBIpE aTOMa BOAOPOAA 3aMEHEHbl Ha
ONMHAKOBBIE WJIM pa3JIU4yHbIe panukanbl, BeiOpanHbie u3 rpynn C;-Cjo-ankmn wian Cs-
C7-LUKIIOAJIKAII.

UpesBbluaiiHOEe NPEANOYTeHUE OTAAKT coenuHeHusM obmei ¢opmynsr (I), B

KOTOpOH

X  mpexacrtasnsier cobol Opom, xyop unu GTop;

Y  npexacrasisieT cOOOW METHJI, 3TUJI, TAJIOTEHMETUJI, TaJJOTE€HATUJT HIJTU [UKJIO-
MPOIIUII,

R! NMpencTaBysieT COOONW BOMOPOA, METHII, 3TUJI, METOKCUMETHJI, STOKCUMETHUII,
METOKCH, 3TOKCH, H-TIPOTHUIJIOKCH, OYTOKCH, #30-TIPOMHJIOKCH, AJUTHJIOKCH, OYTOKCH,
METOKCHUOTOKCHU HUJIM 3TOKCHOTOKCH,

R’ npencTasisieT co00i BOOJOPOI MIJIM METHL,

G  npencrasisier coboil Bopopon, yxoasamyt rpynny L unu xaruon E, raoe



10

15

20

25

30

L npencTaBisieT cOOOW ONMH U3 MPUBEIEHHBIX HUXKE PAJUKAJIOB!

(o) 0

)J\R?’ )LO’R4

rae

R’  nmpexcramser coGoif METHII, STHII, H3OMPOIUI HIIH Mpem-GyTu,
R* mpencraBusier coGON METHI MM STHI,

E npencrapnisier co00# MOH HATPUS WJIM UOH KaJIUS.

YerBepThHIN OPENIOYTUTENbHBIN BapHUAHT OCVIIECTBJIEHUS HACTOSIIETO

n300peTeHust OXBaThIBaeT coequHeHus odmeit popmysl (I), B koTopon

X  mpexacrasysieT coOOH XJ0p;

Y npexacraBuseT coOOH METHII, 3TUJI, TAJIOTEHMETHII, TAJIOT€HITHII WU [TUKJIO-
MPOITHII,

R! NpencTaBysieT COOONW BOMOPOA, METHII, 3TUJ, METOKCUMETHUJI, STOKCUMETHUII,
METOKCH, 3TOKCH, H-TIPOTHUIIOKCH, OYTOKCH, #30-TIPOMHJIOKCH, AJUTHJIOKCH, OYTOKCH,
METOKCHUITOKCH HJIK 3STOKCUITOKCH;

R’ npencTasiseT coOOi BOOOPOI WIJIM METHL,

G  mpencrasuser cobol Bogopon, yxonsuyt rpynny L win katuoH E, rae

L npencTaBisieT coOOOW ONMH U3 MPUBEIEHHBIX HUXKE PAJUKAJIOB!

(o) (o]

)J\R:" )L O’R4

rae

R’ npeacTaBiseT coOOW METHJI, STHJ, U3OMPOTIHUI UIU mpem-0yTH,
R' mpexcraBuser coGON METHI MM STUI,

E npencrapnsier co00i MOH HATPUS WIN UOH KaJTHs.

IIsaThlli NPEeANOYTUTENbHBIA BAPHAHT OCYIIECTBICHUS HACTOSIIEro M300peTeHus

oxBarbiBaeT coequHenus odmei popmynsl (I), B koTOpOI

X  mpexacrasisieT cobol Opom;

Y  mpexacrtasisieT cOOONW METHII, 3TUJI, TAJIOTeHMETHII, TAJIOTeHITUJ UJTA [HKJIO-
TP OTIL,

R! NpencTaBisieT COOONW BOOOPOI, METHII, 3TUJ, METOKCUMETHJI, STOKCUMETHII,
METOKCH, STOKCH, H-TIPOTHUIIOKCH, OYTOKCH, #30-TIPOMHIIOKCH, AJUITUJIOKCH, OYTOKCH,

MECTOKCHUOTOKCHU HUJIM 3TOKCHOTOKCH,
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WN

IpencTaBiseT COOOH BOAOPOA UIU METHI,

Q

npeacTasiseT coboit Bogopon, yxonamyk rpynny L wnn katuon E, rae

L npencTaBiseT coOOW ONMH U3 MPUBEIEHHBIX HUXKE PAJUKAJIOB!

(o) 0

)J\R:; )L O’R4

3 o

R’ nmpencraBnsier coO0OM METUII, 3THJI, U3ONPOTUI WU Mpem-0yTui,
4 o

R" mpencraBnseT coO0OH METHI WIIH 3THUIT,

E NpeAcTaBsieT COOOH MOH HATPHS UJIM MOH KaJus.

IlTecTol MPEeANOYTUTENbHBIH BAPUAHT OCYIIECTBICHUS HACTOSLIEr0 U300 peTeHUS

oxBaTbiBaeT coequHenus odmei popmyisl (I), B koTOpOI

X  mpexacrasnsieT cobolt ¢rop;

Y  mpexacrtasisieT cOOONW METHII, 3TUJI, TAJIOTeHMETHJI, TAJIOTeHITUI UJIA [HKJIO-
MPOIIHUII,

R! NpencTaBysieT COOONW BOMOPOA, METHII, 3TUJI, METOKCUMETHUJI, STOKCUMETHII,
METOKCH, 3TOKCH, H-TIPOTHUIIOKCH, OYTOKCH, #30-TIPOMHIJIOKCH, AJUITUJIOKCH, OYTOKCH,
METOKCUITOKCH UJIK STOKCUITOKCH;

R’ npencTasiseT co00i BOOOPO MJIM METHI,

G  mpexacrasisier coboit Bopopoa, yxoasmyto rpynny L unu katuon E, roe

L  mpexncraBnsieT co0OH ONMH M3 MPUBEIEHHBIX HUKE PATUKAJIOB!

(o) (o]

)J\R?’ )I\O’R4

R’ mpencraBuser coGOi METHII, STHI, H3ONPOINI UK Mpent-GyTui,

R* mpencraBaser coGOH METHI MM STUI,

E  mpexncraBnser coOol MOH HATPHS UM MOH KaJus.

[Tony4yeHne cOeqUHEHUN B COOTBETCTBUHU ¢ n300peTeHneM obmeit popmynsr (I) B
NPUHLHIE U3BECTHO H/MJIH MOXKET OCYIIECTBISATHCS B COOTBETCTBHUHM CO CIIOCOOaMH,
U3BECTHBIMHU U3 JINTEPATYPHI, HAIIPUMEDP, yTEM

a) UUKJIU3aunu coenuHenus: oomei ¢popmyer (11)
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rme RY, R%, X u Y umeror NIPUBEAEHHBIE BBILIE€ 3HAYECHUSA, U R’ NPEACTABIAET
co0O# aNKuj, MPEeNNOYTHUTEbHO METWJI WU 3THUJ, HeoOs3aTeNbHO B MPHUCYTCTBUHU
HOIXOASIIIEro PaCTBOPUTENS NN Pa30aBUTENs, C IOMOIIBIO IMOIXOASIIEr0 OCHOBAHMUS
¢ (hOpMaNBHBIM OTLIETUIEHUEM T'PYIIIIbI R’OH, nnn

b) mpoBeneHus peakuuu coenuneHus odmei Gpopmyisl (Ia)

R o) Y

(Ia),

rae Rl, Rz, X, u Y UMEKT NOPUBEACHHBbIC BBIIIC 3HAYEHUs, HANPUMEpP, C
coenuHeHuem obmeit popmynsr (11T)

Hal-L (III),

rae L mMmeeT mpuBeneHHble Bbilne 3HaueHus U Hal moxer mpencraBisite coboii
rajoreH, TMpPEeANOYTUTENBbHO XJOp WJIH OpoM, Heo0sA3aTeNbHO B MPHUCYTCTBUHU
MOAXOISIIEro paCTBOPUTENS HIH pa3baBUTENs, a TAKKe MOAXOASUIer0 OCHOBAHHS.

IMpenmwectBennuku obmeit Gopmynasr (II) MOXKHO MONYYUTH MO AHAJIOTHH C
U3BECTHBIMU CIMOCOOAMH, HANPUMEpP, MyTeM IPOBENEHHUs PEaKIUH CJIOKHOro 3dupa
aMUHOKHUCIOTHI o0meit ¢opmynsl (IV), B koTOpoi RI, R? u R’ umeroT onmcaHHbie
BBIIIE 3HAYECHUs, C PEHUITYKCYCHON KHCI0TON obuel ¢popmyasl (V), B kotopoit X u' 'Y
UMEIOT  OMHCAaHHBbIE  BBbIIIE  3HAaYeHHsi, HeoOsA3aTeabHO ¢  no0aBlieHUEM

ACTUAPATUPYROLIETO CPpEACTBA U MOAXOAALIETO paCTBOPUTEIA UITU p2136aBI/ITeJI$I.

9 OH
R o X
1 o~
R — (@
o + Y =

NH

av) (V)
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Cnoxuble amuHo3upbl oOmielr ¢opmynsl (IV) u3BECTHBI M3 JIHTEPATYypHI,
HanmpuMmep, u3 WO 2006/000355. ®@enunykcycHble KUCIOTHI obmel ¢opmynsl (V)
TaK)Ke MU3BECTHBI, cpenu npodero, u3 WO 2015/040114, uaum MOryT OBITH MOJY4YEHBI
O aHaJloTHU CO crnoco0amMu, H3BECTHBIMU U3 JHUTEpaTypbl. JOMOJHUTEbHbBIE
WTIOCTPAIMU TaK)Ke MOKHO HaliTH B XMMHUYECKUX MPUMeEpax.

Coenunenust ¢popmyinl (I) B cooTBeTCTBHU ¢ U300peTeHreM (MX W/HJIH COJHU), B
nanpHelmeM BMecTe o0OO3HayaeMble Kak "COENUHEHUs B COOTBETCTBUH C
nzo0pereHuem", oOJamarOT MPEBOCXONHOW repOULUAHON 3((EeKTUBHOCTBIO TPOTHUB
IIUPOKOTO CIMEKTPA SKOHOMUYECKH BaKHBIX OJHOMONBHBIX U IBYJIOJbHBIX OXHOJETHUX
BPEHBIX PACTECHUM.

Takum oOpa3om, HacTosimee U3o0peTeHne Takke obecnedynBaeT crocod OOpbOBI
C  HEeXeNaTeJbHbIMU  PACTEHUSIMU  HJIH  PEryJIUPOBaHHMs  POCTa  paCTEHHH,
NPEANOYTUTENPHO B PACTUTENBHBIX KYJIbTYypaX, B KOTOPOM OIHO HJIU HECKOJbKO
COEIMHEHUNH B COOTBETCTBHM C H300peTEeHMEM HAHOCSAT Ha pacTeHus (Hampumep,
BpEIHbIE pACTEHHUs, TaKWe KakK OJHOAOJbHbIE WIIM ABYIOJbHBIE COPHSKH WU
HeKelaTeibHble KYyJbTYpPHBIE pacTeHHUs), ceMeHa (HampuMmep, 3epHA, CEMEHHOM
MaTepuaj WJM BereTaTUBHbIE MPOMAryJibl, TaKWe Kak KJIyOHH MM 4aCTU MOOEroB ¢
MOYKaMH) WM IUIOMAAb, HAa KOTOPOW MPOU3PACTAalOT pacTeHus (Hampumep, Ha
noceBHyw 1omanb). CoenuHEeHHST B COOTBETCTBUM C HM300pEeTEHHEM MOXKHO
NPUMEHSITh, HAMpPUMEpP, Mepea MOCeBOM (eCH BO3MOXHO, TaK)Ke MyTeM BHECEHHUsS B
MO4YBYy), OO WJIM TOCJe NOsIBJIeHHs BCX0A0B. KOHKpeTHble HpUMepbl HEKOTOPBIX
npeactaBuTesneil (JOpbl OJHOMOIBHBIX U ABYIOJbHBIX COPHSKOB, C KOTOPBIMH MOKHO
BeCTH OOpBOY C MOMOIINBIO COEUHEHUNM B COOTBETCTBHUU C M300pPETEHHEM, MPUBEIEHBI
nanee, XOTs MepeYHCIeHWe He TNpeaHa3HAaueHO IS HAaJIOKEHWS OTrpaHMYeHHN Ha
KOHKPETHBIE BHJIBI.

OnHonmonbHBIe BpenHble pacTeHus ponos. Aegilops, Agropyron, Agrostis,
Alopecurus, Apera, Avena, Brachiaria, Bromus, Cenchrus, Commelina, Cynodon,
Cyperus, Dactyloctenium, Digitaria, Echinochloa, Eleocharis, Eleusine, Eragrostis,
Eriochloa, Festuca, Fimbristylis, Heteranthera, Imperata, Ischaemum, Leptochloa,
Lolium, Monochoria, Panicum, Paspalum, Phalaris, Phleum, Poa, Rottboellia,
Sagittaria, Scirpus, Setaria, Sorghum.

JBynonpHble copHsikU poxoB. Abutilon, Amaranthus, Ambrosia, Anoda,
Anthemis, Aphanes, Artemisia, Atriplex, Bellis, Bidens, Capsella, Carduus, Cassia,

Centaurea, Chenopodium, Cirsium, Convolvulus, Datura, Desmodium, Emex,
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Erysimum, Euphorbia, Galeopsis, Galinsoga, Galium, Hibiscus, Ipomoea, Kochia,
Lamium, Lepidium, Lindernia, Matricaria, Mentha, Mercurialis, Mullugo, Myosotis,
Papaver, Pharbitis, Plantago, Polygonum, Portulaca, Ranunculus, Raphanus, Rorippa,
Rotala, Rumex, Salsola, Senecio, Sesbania, Sida, Sinapis, Solanum, Sonchus,
Sphenoclea, Stellaria, Taraxacum, Thlaspi, Trifolium, Urtica, Veronica, Viola,
Xanthium.

B Tom ciydae, kKorma COe€QMHEHHS B COOTBETCTBHM C HM300pETEHHEM HAHOCST
nepeq mpopacTaHHEM Ha TMOBEPXHOCTh MOYBBI, TO HJIM MOJHOCTBHIO MPEIOTBPAIIaeTCs
npopacTaHhe POCTKOB COPHSIKOB, MJIH COPHSKH BBIPACTAIOT OO CTaguu OOpa3oBaHUs
CEMSIIOIbHBIX JTUCTHEB, OMHAKO MOCIIE 3TOTO UX POCT MPEKPaIaeTcs.

Ecnu akTHBHBIE KOMIIOHEHTHI HAHOCST Ha 3ejIeHble YacTH PACTEHHH TMOCIe
BCXOJIOB, POCT MpeKpaInaercsi nocjie odOpaboTKu, U BpeAHbIE PACTEHHS OCTAKTCS Ha
CTaguM pOCTa HAa MOMEHT HaHECEHWs, WM OHH IMOJHOCThIO MOrubarT Yepes
ompeneseHHOE BpeMs, TaK 4YTO TaKUM TMyTeM OdYeHb 3a0/larOBpEMEHHO U Ha
NPOJOJUKUTEILHOE BpPEMsl YCTpaHSETCs BpeaHas MAJs  KyJbTYPHBIX pacTEHH
KOHKYPEHIIHS COPHBIX PACTEHHUIA.

CoenuHeHHs B COOTBETCTBHH C HM300pETEHHEM MOTYT OBITb CEJIEKTHBHBIMH B
KyJbTypax TIOJIE3HbIX pAaCTEHHUU, a TakKe MOTyT HCIOJb30BAThCSI B KadeCTBE
HECEJIEKTUBHBIX TepOUIUIO0B.

brnarogapsi cBOUM repOUMLIMIHBIM M PEryJHPYIOIUM POCT PACTEHHUH CBOWMCTBAM,
AKTUBHBIE KOMIIOHEHTBl TaKXX€ MOXHO TMPUMEHATh st OopbOBI C BpEIHBIMHU
pPaCTEHHUSIMH B KYJIbTypaxX TeHETHYEeCKHM MOIU(PUIIMPOBAHHBIX PACTEHHU, KOTOpbIE
W3BECTHBI HJIM KOTOpbIE eme MpeacTouT paspaborats. B oOmem, TpaHCreHHbIE
pacTeHUsT XapaKTePH3YIOTCSA OCOOBIMH  IMOJE3HBIMH CBOWCTBAMH, HAIpUMeED,
YCTOWYMBOCTHIO K ONpPEAEIEHHBIM aKTUBHBIM KOMIIOHEHTAM, TMPUMEHSEMBIM B
arpOXMMHYECKONH MPOMBIIIIEHHOCTH, B YaCTHOCTH, K ONpEAENeHHBIM repOuiumam,
YCTOWYHUBOCTHIO K OOJNIE3HSIM pacTeHWH WM maToreHaMm OoJie3Hel pacTeHUid, TaKuM
KaK OIpelesieHHble HACEKOMbIE WMJIM MHUKPOOPTaHHU3MbI, TaKWe Kak rpubbl, OakTepuu
uiu Bupychl. Jlpyrue crnenuduyeckue XapaKTEPUCTHKH OTHOCSTCS, HampuMep, K
coOpaHHOMY MaTepually B OTHOIIEHHH KOJHYECTBA, KadyeCTBa, MPUTOJHOCTH s
XpaHEeHHUs, COCTaBa M OCOOBIX KOMIOHEHTOB. Hampumep, HM3BECTHBI TPaHCTEHHBIE
pacTeHHsT C TMOBBIMIEHHBIM COJIEpPKAHHEM Kpaxmaja HJIH H3MEHEHHBIM KaueCTBOM
Kpaxmaja, HWJId pacTeHUs C JPYyTCdM COCTABOM JKHPHBIX KHCIOT B COOpaHHOM

marepuane. K ngpyrum ocoObIM CBOHCTBAM OTHOCSTCS TOJIEPAHTHOCTH  HJIU
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yCTOMYUBOCTh K (pakTopamM abHMOTHUECKOTO CTpecca, Hampumep, K Kape, XOJOAay,
3acyXe, COJICHOCTH H YJIbTPaQUONIETOBOMY H3JIYUEHHIO .

IIpennoureHue OTHAIOT MPUMEHEHHUIO coequHeHu Gpopmysl (I) B cooTBeTCTBUHN
¢ n3o0peTreHnueM HJIM UX COleil B 9KOHOMHUYECKHM BaKHBIX TPAHCT'€HHBIX KYJIbTypax
MOJIE3HBIX U AE€KOPATUBHBIX PACTEHUH.

Coenunenust ¢popmynel (I) MOKHO TNPUMEHATh B KadecTBe TepOHMIUIOB B
KYJbTypax TMOJIE3HBIX PACTEHHUH, KOTOpbIE YCTOWYMBBI WM KOTOPBIM ObLTa MpUIaHA
YCTOWYHUBOCTh K (UTOTOKCUYECKUM d(Pdextam repOULUIOB C MOMOIIBIK T€HHOH
UHKEHEPUH.

TpagunuoHHBIE TYTH CO3JAAHHUS HOBBIX pPACTEHUH, KOTOpbIe OO0JNagaroT
MOAUGHUIIMPOBAHHBIMA CBOWCTBAMHU IO CPABHEHHIO CO BCTPEYAIIIUMHUCS IO 3TOTO
pPacTeHUSIMH, 3aKJIIOYAIOTCS, HAapUMEp, B KJIACCHYECKUX METOJaX BBbIPAIIMBAHUSA H
CO3/1aHUU MYTaHTOB. AJIbTEPHATUBHO, HOBbIE PACTEHHsI C U3MEHEHHBIMU CBOWCTBAMH
MOYHO CO34aTh C MOMOIIBI PEKOMOMHAHTHBIX METONOB (cM., Hanpumep, EP 0221044,
EP 0131624). OnucaHnsl, HallpuMep, HECKOJIBKO CIy4aeB reHETUYECKUX MOAUDUKAIUN
KYJbTYPHBIX PAaCTeHHH C LeNbl0 MOAU(PUKALMHM Kpaxmaya, CHHTE3UPYEMOro B
pacrenusx (Hanpumep, WO 92/011376 A, WO 92/014827 A, WO 91/019806 A),
TPAHCT€HHBIE KYJIbTYpPHBIE pPAaCTEHHUs, KOTOpbI€ SBISIOTCA YCTOHYUBBIMH K
omnpeneIeHHBIM repounuaam riaodocuHaTHoro tuna (cM., Hanpumep, EP 0242236 A,
EP 0242246 A) wmm raudocarnoro tuna (WO  92/000377A), wnm
cynbponunmoueBuHHoro tuna (EP 0257993 A, US 5,013,659), unu x koMOMHALHSAM
WM CMeCSIM 3TUX TepOULKMAOB BCIEACTBUE "MaKETHPOBAHUS T'€HOB", Takue Kak
TPAHCTEHHbIC KYJbTYPHBIE PACTEHHUs, HAMPUMEpP, KYKypy3a HJIH COS C TOPTOBBIMH
HAUMEHOBaHMSIMH wian  obosHaueHusiMvu  Optimum™ GAT™ (Glyphosate ALS
Tolerant),

- TPAHCT€HHBIE KYJbTYpPHbIE PACTECHUs, HAPUMEpP, XJIOMYATHUK, CIIOCOOHBIE
npoayunpoBatb TOkcuHBI Bacillus thuringiensis (Bt TOKCHHBI), KOTOpBIE I€NarOT
pacTeHusi yCTOWYUBBIMU K omnpeneneHHbIM Bpenurenasm (EP 0142924 A, EP 0193259
A),

- TPAHCT€HHBIE KYJbTYPHBIE PACTCHUS C MOAU(PULHUPOBAHHBIM COCTABOM
xupHbIX kucaot (WO 91/013972 A),
- reHEeTHYEeCKH MOAU(PUINPOBAHHBIE KYJIbTYpPHbIE pPACTEHUS C HOBBIMHU

COoACpXKKaUMUCH BCIIECCTBAMU HUJIN BTOPUYHBIMU MeTa6OJ'II/ITaMI/I, HanpuMep, HOBbBIMU
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¢uToanekcMHaMHu, KOTOpPbI€ BBI3BIBAIOT IOBBIIMIEHHYIO YCTOMYMBOCTD K OOJE3HIM
(EP 0309862 A, EP 0464461 A),

- r€HEeTHYECKHU Moau(uLUUpPOBaHHbBIE pacteHus c YMEHbIIEHHON
doropecnupanuei, KOTOpble IMOKa3bIBAIOT OoOJiee BBICOKYI ypOKaiHOCTH U Oojee
BBICOKYIO TOJIEpaHTHOCTH K cTpeccam (EP 0305398 A),

- TPAaHCTEHHbBIE KYJbTYpHBIE pacTeHus, KOTOpBIE IPONYyLHUPYIOT
dapmManeBTUYECKH WO  JUATHOCTUYECKH  BakHble Oenku  ("MojekynspHas
dapmakomnes"),

- TPAaHCT€HHbIC KYJbTYpPHbIE pPACTEHHUs, KOTOpbIE OTJIUYATCA Oojee
BBICOKOH yPOKalfHOCTBIO WJIH 00Jiee BBICOKUM Kaue€CTBOM,

- TPAHCT€HHBIE KYJIbTYPHBIE PACTEHHS, KOTOPbIE OTIUYAOTCSI KOMOWHALIUEH,
HarpuMep, MPUBEJCHHBIX BBILIE HOBBIX CBONHCTB ("NakeTHPOBaHHUE T'€HOB").

MHOTrO4YHCIIEHHBIE MOJIEKYJISIPHO-OUONIOrHYEeCKHE TEeXHOJOTHH, KOTOPBhIE MOKHO
UCIIONb30BaTh I CO3/aHMSI HOBBIX TPAHCIEHHBIX PACTEHHI ¢ MOIM(UINPOBAHHBIMHU
CBOWCTBaMHU, B MPUHLHIE U3BECTHBI, cM., Hampumep, l. Potrykus u G. Spangenberg
(pen.), Gene Transfer to Plants, Springer Lab Manual (1995), Springer Verlag Berlin,
Heidelberg or Christou, "Trends in Plant Science" 1 (1996) 423-431.

Jlnst TakOoro poja TeHEeTHMYECKUX MAHMMYJSILUHA, B IMJIa3MHABI MOKHO BBOJUTH
MOJIEKYJIbI HYKJIEUHOBOH KHCIOTBI, KOTOPbIE IMO3BOJSAIOT MyTareHe3 HJIH H3MEHEHHE
nocienosarelbHocTH  nyteM  pekomOunanuu  JHK-nmocnenmosarenbHocteit. C
INOMOILIBID  CTAHIAPTHBIX CIIOCOOOB MOJKHO, HAampuMep, BBIIOJIHATH OOMEHBI
OCHOBAHUSIMH, YAAJIATh YaCTH MOCJIEAOBATEIbHOCTEH WU H00ABJISTh NPUPOIHBIE UIIH
cuHTeTHYeckue mnocaenoBarenbHoctu. st caswsiBanus JIHK-pparmentos napyr c
ApYyroM K ¢parMeHTaM MOKHO TMPHCOEAUHSTh aJamnTepbl WM JIUHKEPBI, CM.,
Harpumep, Sambrook u np., 1989, Molecular Cloning, A Laboratory Manual, 2-e u3n.
Cold Spring Harbor Laboratory Press, Cold Spring Harbor, NY; unu Winnacker
"Gene und Klone", VCH Weinheim 2-e u3g. 1996.

Hampumep, co3naHue KIETOK PACTEHHUH ¢ YMEHBIIEHHOW aKTUBHOCTBHIO T'€HHOTO
NPOAYKTa MOXET OBITh JOCTHTHYTO MyTE€M JKCIPECCHUU IO MEHbIIEH Mepe OIHOM
cootBercTByrOLen aHTUcMbICIO0BON PHK, onnoit cmeiciosoii PHK ans noctukenus
KOCYNPECCUOHHOTO 3¢ deKkTa, HUIM MyTeM OKCIPECCUH IO MEHbLIEH Mepe OIHOMU
COOTBETCTBYIOIIUM 00pa3oM KOHCTPYHUPOBAHHOIN pHOOCOMBI, KOTOpas crernuuyecku
pacuienyisieT TPAaHCKPUNTHI YKa3aHHOrO BbIlle FeHHOro mnpoaykra. C 3Toil menpo B

MEPBYI Ouepeab MOXHO ucnojb3oBath JIHK-MOnekynbl, KOTOpbIE OXBATBIBAIOT BCHO
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KOJUPVIOIYIO MOCIENIOBATEeNbHOCTh T€HHOI'0 MPOAYKTA, BKJIOUasl JOOBIE BO3MOKHO
NPUCYTCTBYIOIINE (GIaHKUPYIOIUe mociaenosarenbHoct, a takxke JHK-monexyisl,
KOTOpbIE OXBATHIBAIOT TOJIBKO YaCTH KOAUPYIOIIEH MOCIeq0BATEIbHOCTH, IPUYEM TU
YaCTH JOJDKHBI OBITh JOCTATOYHO MJMHHBIMH, 4YTOOBI MPOSABISATH B KJIETKax
AHTUCMBICJIOBOM s dexr. Bo3MmoxHO Takxke HCTIOJIb30BaHHUE JIHK -
NOCJIE0BATEIbHOCTEH, KOTOpPbleé HMEIOT BBICOKYK) CTENEeHb TOMOJIOTHHM IO
OTHOUIEHUIO K KOAUPYIOIIMM IMOCJIEI0OBATEIbHOCTSIM T'€HHOTO MPOAYKTA, OJAHAKO HE
SBJISIFOTCS TTOJTHOCTBE) MIEHTUYHBIMH UM.

IIpu  sKcmpeccun  MOJIEKYJ — HYKJIEMHOBOH ~ KHCJIOTBI B PACTEHUSX,
CUHTE3MpPOBAHHBIH O€JNIOK MOXKeT OBITh JIOKAJW30BaH B JIIOOOM JKeJlaeMOM
KOMIAapTMEHTE pacTuTenbHOH kierku. OpHAKo, I TOro 4dYTOOBI JOCTHYB
JOKaJM3allid B ONpPENEICHHOM KOMITAPTMEHTE, MOYKHO, HAlpuMep, KOAUPYIOIIYIO
obmacte cBs3atb ¢ JIHK-mocnenoBaTenbHOCTSIMU, KOTOPbIE  TapaHTHPYIOT
JOKAJM3AUI0 B OMpENeJIeHHOM KOoMmapTMeHTe. Takoro poma mocienoBaTEeNbHOCTH
U3BECTHBI CIELHATNUCTaM B AAHHOH oOjacTu TexHUKH (CM., Hampumep, Braun u op.,
EMBO J. 11 (1992), 3219-3227; Wolter u np., Proc. Natl. Acad. Sci. USA 85 (1988),
846-850; Sonnewald u gp., Plant J. 1 (1991), 95-106). Monekynsl HYKIEHMHOBOH
KHCJIOTBI TAK)XXK€ MOTYT 3KCIIPECCUPOBATHCS B OpraHesaax KJIEeTOK PAaCTeHUH.

TpaHcreHHble KJIE€TKH PACTEHUH MOXKHO C IMOMOINBIO HM3BECTHBIX TEXHOJOTUU
pereHepupoBaTh B LieJible pacTeHUs. B mpuHIuNe, TpaHCTEHHBIMU PACTEHUSIMU MOTYT
OBITH pacTeHHs JNIOOBIX JKEJaeMbIX BHJIOB PACTEHHIl, T.€. HE TOJbKO OAHOAOJbHBIE, HO
TaK)ke W ABYIOJIbHBIE pacTeHus. Takum oOpa3oM, NMOJy4arOT TPAHCTEHHBIE PACTEHUS,
KOTOpbIe TPUOOpPETN N3MEHEHHbIE CBOWCTBA MyTEM CBEPXIKCIPECCUHU, CYNIPECCUH HIIH
UHTUOUPOBAHUSI TOMOJIOTHYECKUX (= MPHUPOIHBIX) F'€HOB MJIM MOCIEIOBATEIbHOCTEH
r€HOB  FJIM 3KCIHPECCHUU  TETEPOJIOTHMYHBIX (=  4YyXKEpOXHBbIX) TE€HOB  HJIH
NOCJIENOBATEIbHOCTEN IT'€HOB.

[IpenmoutrurenbHo coenuHeHus (I) B COOTBETCTBUU € H300pETEHHEM MOIKHO
NPUMEHSTh B TPAHCTEHHBIX KYJbTYpax, KOTOPblE YCTOWUYMBBI K PETryJIsATOpPaM pOCTa,
TaKUM Kak, Hampumep, 2,4-D, nukamOa, unu x repOummaaMm, KOTOpbleé HHTHOUPYIOT
He3aMeHuMble (EepMEHTBl pacTeHuU, Hampumep, aneronakrarcunrassl (ALS), EPSP
CUHTa3bl, riuyTamuHcuHTa3bl (GS) wumm rugpokcH(peHUINUPYBATAUOKCUTEHA3BI
(HPPD), wunum x repOunumam w3 Tpynnel CyiabQOHWIMOYEBUH, TriaudocaTos,
0 (OCHHATOB MJIM O€H30MIJIM30KCA30JI0B M AHAJOTHMYHBIX AKTHBHBIX KOMIIOHEHTOB,

WIN K JIFOOBIM SK€J1a€MBbIM KOM6I/IHaLII/I$IM OTHUX AKTHBHbBIX KOMIIOHCHTOB.
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Oco0eHHO MNPenmnouTHUTENbHO COEIMHEHHS B COOTBETCTBUU C H300peTEeHHEM
MOYHO NMPUMEHATh B TPAHCT€HHBIX KYJIbTYPHBIX PACTEHHSIX, KOTOPbIE€ YCTOWUMBHI K
KOMOMHauuu raudocatoB u raodocuHaToB, rIudocaToB U Cyab(POHUIMOUYEBUH HUIU
UMUIA30JUHOHOB. Haubonee npeanodTHTeNbHO COEAMHEHUS B COOTBETCTBUHU C
N300peTeHHeM MOXKHO MPUMEHSATh B TPAHCTEHHBIX KYJbTYPHBIX PACTEHHUSIX, TAKUX KaK,
HampuMmep, KyKypy3a HJIH COs C TOPrOBBIMH HAMMEHOBAHUSMH WU O0O3HAYECHHSIMU
Optimum ™ GAT™ (Glyphosate ALS Tolerant).

[Ipu nmpUMEHEHUH AKTHUBHBIX KOMIIOHEHTOB B COOTBETCTBHHU C HU300pETEHHEM B
TPAHCTEHHBIX KYJbTYpax, MPOSBISIOTCA HE TOJBKO 3(PQPEeKTs B OTHOIIEHUH BPEIHBIX
pacTteHuii, HaOnrOJaeMble B APYTHX KYJbTYypaxX, HO Takxe 4acTto 3(PQexTs, KOTOpbIe
cienuUYHBl Ui TPUMEHEHHUs] B KOHKPETHOW TPAHCT€HHOW KYIbType, HampuMep,
U3MEHEHHbIH WIN ChenupUYecKu pacIIMPEeHHBI CHEKTP COPHSAKOB, € KOTOPBIMH
MOXHO BeCTH 00pbOy, H3MEHEHHbIE HOPMbI BHECEHUs, KOTOPbIE MOXHO HCIIOJIb30BaTh
111 TPUMEHEHHUs], IPEANOYTHTENIbHO XOpoIasi KOMOMHUPYEMOCThb ¢ repOuLuaamu, mo
OTHOWLIEHUIO K KOTOPBIM TPAHCT€HHAs KyJbTypa YCTOWUYHBA, & TAK)KE BIUSHHE HA POCT
U YPOKallHOCTh TPAHCTE€HHBIX KYJbTYPHBIX PACTEHUHN.

Takum obpazom, u3zoOpeTeHHe TakkKe OTHOCUTCS K MPUMEHEHUIO COCIUHEHUM
dopmyinsl (I) B cooTBeTCTBUH C H300peTeHHEM B Ka4eCTBE repOULUAOB IJist OOPbOBI C
BPEIHBIMH PACTEHUSMH B TPAHCTEHHBIX KYJIbTYPHBIX PACTEHUSX .

CoenuHeHHsT B COOTBETCTBUU € H300pEeTEHHMEM MOKHO MPUMEHSTb B BHUME
CMA4YMBAaEMbIX IOPOIIKOB, SMYJbIHPYEMBIX KOHIIEHTPATOB, pPa30OpbI3rHBAaeMBbIX
pacTBOpPOB, MPOAYKTOB JJIsI ONBIJIMBAHHUS MJIM T'PAHYJ B OOBIYHBIX COCTaBax. Takum
oOpa3om, mn3oOpeTeHue Takxke obecrmeynBaeT repOULIMAHBIE M PETYJIUPYIOIHE POCT
pacTeHUl KOMIIO3MIIUU, KOTOpbIE COIEpP)KAT COENMHEHHs] B COOTBETCTBUU C
u300peTeHuem.

CocraBbl COENMHEHHWH B COOTBETCTBHM C H300peTEeHHEM MOTYT OBITh
NPUTOTOBJICHBI PA3IMYHbIM 00pa3oM, B 3aBHCUMOCTH OT TpeOyeMbIX OHOJOTHYECKHUX
u/unu  PU3UKO-XUMHYECKUX MapamMeTpoB. BO3MOXHBIE COCTaBbl  BKJIKOYAOT,
Harpumep: cMmaumBaemble mopowkn (WP), pactBopumbie B Boxe mnopomku (SP),
pacTBOpHMBIE B BOAE KOHIEHTPAThI, sMyJbrupyemeie kKoHmneHtparsl (EC), smynbcun
(EW), Ttakume kak O5MyJbCHH MAacCJO-B-BOAE H BOJa-B-Macjiie, pa3OpbI3THBaEMbIe
pacTBOpBHI, CycrneH3noHHbIe KoHUEeHTpaThl (SC), nucnepcun Ha MacCIsTHON WM BOOHOMH
OCHOBE, CMEILINBAE€MbI€ C MACJIOM PacTBOPHI, KancyabHble cycrneH3uu (CS), mpoayKTsel

nns  onemuBaHus (DP), cpexacTtBa s mpoOTpaBiIMBAaHUS CEMSIH, TPaHYJBl IS
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pazOpaceiBaHusT W BHeceHHss B mnouBy, rpanyiasl (GR) B Buae Mukporpasyn,
HanbUISIEMbIX, a0COPOLMOHHBIX U aACOPOLMOHHBIX T'PaHyJ, OUCIEPrUpPyeMble B BOZAE
rpanynsl (WG), pactBopumbie B Boae rpanynasl (SG), cocTaBel B yJIbTpaMmaibIx
o0beMax, MHKPOKAINCYJbI U BOCKU. DTH OTHEJbHBIE THUIBI COCTABOB B IPUHLHIIE
U3BECTHBI M onucassl, Hanpumep, B. Winnacker-Kiichler, "Chemische Technologie",
T. 7, C. Hanser Verlag Munich, 4-e u3za. 1986, Wade van Valkenburg, "Pesticide
Formulations", Marcel Dekker, N.Y., 1973, K. Martens, "Spray Drying" Handbook, 3-
e usa. 1979, G. Goodwin Ltd. London.

BcnomorarenbHbie cpencTtBa, HEOOXOAWMMBbIE JMJisi MPUTOTOBJIEHHS COCTaBOB,
TaKue KaKk WHEePTHbIE BELIECTBA, TOBEPXHOCTHO-aKTUBHbBIE BEIIECTBA, PACTBOPUTENH U
npyrue nobaBKH, Tak)kKe M3BECTHBI M ONMUCaHbI, Hampumep, B. Watkins, "Handbook of
Insecticide Dust Diluents and Carriers", 2-e u3xa., Darland Books, Caldwell N.J.; H.v.
Olphen, "Introduction to Clay Colloid Chemistry", 2-e u3n., J. Wiley & Sons, N.Y ;
C. Marsden, "Solvents Guide", 2-e wu3g., Interscience, N.Y. 1963; McCutcheon's
"Detergents and Emulsifiers Annual", MC Publ. Corp., Ridgewood N.J.; Sisley and
Wood, "Encyclopedia of Surface Active Agents", Chem. Publ. Co. Inc., N.Y. 1964;
Schonfeldt, "Grenzflichenaktive Athylenoxid-addukte", Wiss. Verlagsgesell.,
Stuttgart 1976; Winnacker-Kuchler, "Chemische Technologie", . 7, C. Hanser Verlag
Munich, 4-e u3zn. 1986.

Ha ocHOBe 3THX COCTaBOB MOJKHO TaKkXe IOJydaTh KOMOWHALHMHU C JpYTUMH
AKTUBHBIMU KOMIIOHEHTaMHU, Hampumep, MHCEKTULUIAMH, aKapuLHAaMH,
repOunugamu, QyHrunqumamMu, a Takke C AHTUAOTAMH, YAOOpPEHUSMHU U/WIU
peryiasTopaMu poOCTa, HalmpuMep, B BHAE TOTOBOrO COCTaBa WM B BHAe OaKOBOW
CMECH.

AKTHUBHBIE KOMIIOHEHTBI, KOTOpbIE MOKHO MPHUMEHSITh B KOMOWHAIIUH C
COeNMHEHUIMH B COOTBETCTBHU C M300pETEHHEM B CMELIAHHBIX COCTaBaxX WM B
0akoBBIX CMecCsiX, NpEeACTaBIAT co0O#, HampuMmep, U3BECTHbIE AaKTHBHBIC

KOMIIOHECHTHEI, HCﬁCTBHe KOTOPBIX OCHOBAHO Ha I/IHFI/I6I/IpOBaHI/II/I, Hanmpumep,

aleTONTaKTaTCUHTA3HI, anetun-CoA KapOOKCHIIa3bl, LeJUTFOJI030CUHTA3bI,
€HOJIMUPYBIJIIIHKUMAT-3-pochaTcuHTa3bI, IJIyTAMUHCUHTETA3HI, -
rUAPOKCH( CHIIMUPYBATANOKCUTeHa3bl,  (uToeHaecaTypasel, (orocuctemor

¢dorocucremsl Il mnm mpoTronmoppUPUHOrEHOKCUAA3bl, KAaK OMHUCAHO, HANpPHUMEpP, B
Weed Research 26 (1986) 441-445 unu "The Pesticide Manual", 16-e usganue, The
British Crop Protection Council and the Royal Soc. of Chemistry, 2006 u
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LUTUPYEeMOl B JAaHHOM JOKyMeHTe JuTepatype. W3BecTHble repOMLMOBI UM
peryiasTopbl pocTa pacTeHHIl, KOTOpble MOXXHO KOMOWHHUPOBATH C COCAMHEHUSMHU B
COOTBETCTBHU C U300peTeHHeM, MPEACTABISIIOT COOO0H, HampUMep, HUXKENPUBEICHHBIE,
r7le YKa3aHHbIe aKTHBHbIE KOMIOHEHTbI 0003Ha4YeHbl JU00 CBOMM "00LMM Ha3BaHuEeM"
B COOTBETCTBUHU ¢ MexayHaponHo#l opraHuszauuein no crangaptuzauuu (ISO), nubo
XUMHUYECKUM Ha3BAaHUEM WM KOAOBBIM HOMepoM. OHM Bcerga OXBaThIBAIOT BCE
bopMbl TpUMEHEHHs, TaKhe KakK, HalmpuMmep, KHCJIOTHI, COJIH, CJOKHbIe 3(PHUPBI, a
TaKkke BCe M30MepHble (OPMbI, TAKUE KaK CTEPEOM30MEpPbl M ONTUYECKHE HU30MEPHI,
nae eClii TaKOBbIe HE YIIOMHUHAIOTCS HETIOCPEACTBEHHO.

[Mpumepamu Takux repOULUIHBIX KOMIOHEHTOB [JIsi CMEIIMBAHUSI SIBJISTFOTCS

aueroxjop, amudpayopden, amudayopdeH-HaTpuil, akJIOHUPEH, ajaxyop,
AJUTMIOXJIOP, aJUIOKCHAUM, aJUIOKCUANM-HATPUN, aMEeTPUH, aMUKapOa30H, aMHI0XJIOP,
aMunocynbPpypoH, 4-amuHO-3-x10p-5-PpTop-6-(7-PpTop-1H-naA0N-6-11)TUpUANH-2-
KapOOHOBass ~ KHUCJIOTa,  AaMUHOLMKJIOMHPAXJOP,  aMHHOLHUKJIOMHPAXIOP-KAIUH,
AMUHOLMKJIOMHPAXJIOP-METUJ, AMHHOMUPATUI, AaMHUTPOJ, CyiabpamMaT aMMOHHUS,
aHunodoc, acynam, arpasud, a3zadeHuAuH, aszuMmcyiabypoH, Oednybyramun,
OeHazonuH,  OeHazonuH-3THI,  OeHdaypanun,  Oendypesar, OeHCyIbdypOH,
oencynbdypon-metusn, OeHcynun, OeHra3oH, OenszobunukioH, OeHzodeHamn,
OunuknonupoH, Oudenoxkc, Ounanadoc, Ounanadoc-HaTpuii, Oucnupudax,
Oucnupubak-HaTpuii, Oukcio3on, Opomamumn, OpomOytun, OpomdeHokcuMm,
OpoMoOKCcHHUJ, OPOMOKCHHUI-OyTHUPAT, -KaJIMii, -FeNTAHOAT U -OKTaHOAT, OY30KCHUHOH,
Oyraxmop, Oyradenauun, Oyramudoc, OyreHaxjop, OyTpanuH, OYTPOKCHUINM,
Oytunart, kadpencrpon, kapberamun, kapheHTpa3oH, KapPeHTPa3OH-3TUI, XJIopaMOeH,
xaopOpomypoH, 1-{2-xmop-3-[(3-uukiaonponuin-S-rugpokcu-1-meruin-1H-nupazon-4-
wi1)kapOoHmi]-6-(TpudTopmeTn )P eHnn  nunepuauH-2-0H, 4-{2-xmop-3-[(3,5-
numetui- | H-nupazon-1-un)mernn]-4-(metuncynbonun)oensonn }-1,3-gumernn-1H-
nupaszon-5-ui-1,3-numernn- | H-nupazon-4-kapbokcunar, xmnopdeHak, xjaopdeHak-
HaTpui, xyopdeHnpon, xyuophaypeHos, XJIophaypeHON-METU, XJOPHUAA30H,
XJOPUMYPOH, XJOPUMYPOH-3TUN, 2-[2-xy0p-4-(MeTuncynbdonui)-3-(mopdonun-4-
UIMETHIT)OeH301 |-3 -TUAPOKCHIIUKIIOTeKC-2-eH-1-0H, 4-{2-xmop-4-
(metuncynbdonmn)-3-[(2,2,2-rpudropsTokcu )mernn|6enzonn } -1-3tun-1 H-nupazon-
5-un-1,3-numerun-1H-nupaszon-4-kapOokcunar, xjaopdranum, XJIOPTOJYPOH,
XJIOPTAI-AUMETHI, XJIOpCynbdypoH, 3-[S-xnop-4-(TpudTopMeTHI)NUPpUANH-2-Ui]-4-

TUIPOKCHU-1-METUINMUIA30JIUANH-2-0H, LWHUAOH, LUHUAOH-3TUJ, LHUHMETUIIHUH,
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HUHOCYJIbPYpPOH, Kiaauudoc, KIeToauM, kioauHadon, KiIoauHAPOM-NPONaPTHII,
KJIOMa30H,  KJOMENpON,  KJIOMMPaIHA,  KJIOpPaHCyJaM,  KJIOPaHCYJaM-METHII,
KYMMJIYPOH, LHMaHaAMHJ, LHAHA3UH, LHUKJIOAT, LMKJIOMUPAHUJ, LHUKJIOMUPUMOpAT,
LUKJIOCYIb(aMypPOH, LUHKJIOKCHUAMM, Lurainodon, nuranopon-OyTua, uunpasuH, 2,4-
D, 2,4-D-6ytotun, -OyTwi, -IUMETUIAMMOHHHA, -TUOJAMHUH, -3TUJ, -2-3THJITEKCUJ,
-u300yTHJI, -M300KTHUJI, -U30TPONMUIAMMOHUMN, -KaJUi, -TPUU3OMPONAHOJAMMOHUN U
-TposamuH, 2,4-DB, 2,4-DB-0OyTui, -nIuMeTUIaMMOHHN, -M300KTHJ, -KaJdul U
-HATpUH, NaiiMypoH (IUMpPOH), AAJANOH, 1a30MeT, H-IeKaHOoJ, necMmenudam, TeTO3MII-
nupasonat (DTP), nukamba, nuxnmoOeHus, nuxjopmnpomn, auxjoprnpon-P, nuknodom,
aukinodon-merun, aukinodon-P-mernn, nukinocyinam, nudenszoksar, audpaydeHukaH,
nudaypenzonup, aupaydensonup-saTpui, 1uMedypoH, TUMENUNEPAT, TUMETAXIOP,
OUMETaMETPUH, AUMeTeHaMup, auMmereHamua-P,  3-(2,6-apumetundenun)-6-[(2-
THAPOKCH-0-OKCOUHKIOrekc-1-eH-1-un)kapbonun]-1-merunxunazonun-2,4(1H,3H)-
IHUOH, 1,3-numernn-4-[2-(metuncyabdonmn)-4-(tpudropmerun)denzounn|-1H-
nupas3on-5-un-1,3-numerun-1H-nupazon-4-kapbokcunar, OUMEeTPacyabPypoH,
OUHUTPAMUH, TUHOTEPO, AudeHaMua, TUKBAT, TUKBAT-TUOPOMUL, TUTHOMHD, TUYPOH,
DMPA, DNOC, »sunoran, EPTC, scnpoxapbd, strandaypanun, >3TaMeTcyiabpypoH,
3TaMeTCyJbpypOH-METHUI, 3THO3UH, JTodymecar, »>TOKcUpeH, >TokcupeH-3Tum,
3TOKCUCYIbGYpPOH, 3TOOeH3aHuxa, >Tui-[(3-{2-xmaop-4-pTop-5-[3-meTnn-2,6-1U0KCO-
4-(tpudropmeTnn)-3,6-nuruaponupumuaui-1(2H)-un]penokcu j nupuaux-2-
wn)okculauerar, F-9960, F-5231, T.e. N-[2-xnop-4-¢pTop-5-[4-(3-¢pTopnponmn)-4,5-
auruapo-5-okco-1H-terpason-1-un]-penun]srancynsponamun, F-7967, T.e. 3-[7-
xJjop-5-prop-2-(Tpupropmernn)-1 H-6ensumunazon-4-unl-1-metun-6-
(Tpudpropmerun)mupumunui-2,4(1H,3H)-nuon, ¢deHokcamnpon, ¢denokcamnpon-P,
denokcanmpon-s>tui, (QeHokcanpon-P-stun, ¢eHokcacynbpoH, (EHKBUHOTPHUOH,
dbenTpaszamun, ¢bnammnpor, ¢namnpon-M-r30mpoTuI, dbnamnpon-M-meTu,
dnazacynbdypoH, daopacynam, daopnupaykcuden, dropnupaykcudeH-0eH3um,
bnyazudon, dayasudon-P, d¢nyasudon-6yrun, dnyasudpon-P-oyrun, daykapbdason,
dbnykapOaszon-HaTpuii, payuerocynbdypon, ¢payxnopanuH, Gaydpenamner, ¢aydenmup,
baydennup-3Tun, bnymercynam, bIyMUKIOpaK, (b IyMUKIIOpaK-TIEHTUI,
dbaymuokcasut, (ayomerypoH, ¢aypeHos, GaypeHON-OyTUN, -AUMETHIAMMOHUN U
-metni, ¢ropriaukoden, ¢ropraukoden-3Tun, ¢Guaynponanart, QaynupcyiabypoH,
baynupcynbpypoH-MeTun-HaTpuii, ¢GuaypuaoH, ¢aypoxmopuaoH, ¢GaypoKcUIHUp,

bnypokcunup-mentus, ¢uaypramon, ¢uayruaner, ¢ayruaner-metun, ¢domecadew,
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dbomecaden-narpuii, ¢opamcynbpypon, ¢docamuH, ria0GOCUHAT, TIOPOCUHAT-
aMMOHUH, rimo¢ocuHar-P-HaTpuli, rmodocunar-P-ammonuii, rirodocunar-P-naTpuii,
riudocar, riaudocaT-aMMOHHUH, -U30MPONUIAMMOHUH, -IMaMMOHUH,
-IUMETHJIAMMOHMH, -Kanui, -Hatpuil u -rpumesnii, H-9201, t.e. O-(2,4-numernn-o6-
Hutpopenun) O->tun uzonponundochopamMuaoTuoar, ranaykcuden, ramaykcudeH-
MeTus,  ranocadeH, rajgocyiabypoH,  TrajocyjJbPypoH-METHJ,  rajokcudor,
rajokcudon-P, ramokcupon-sToKCHITUI, rajokcudon-P-3TokcusTun, raaokcudor-

Metu, rajokcudon-P-merun, rekcasunon, HW-02, t.e. 1-(numerokcudochopui)stun

(2,4-nuxnopdeHokcu)amerar, 4-runpoxcu-1-mMmeTokcu-5-mMeTun-3-[4-
(TpudTOPpMETUN )TUPUANH-2-HJI |AMUIA30IUIUH-2-0H, 4-runpoxcu-1-merun-3-[4-
(TpudTOPpMETUN )TUPUANH-2 -1 |AMUIA30IUIUH-2-0H, (5-ruppokcu-1-merun-1H-

nupaszon-4-un)(3,3,4-rpumerun-1,1-quokcnno-2,3-nuruapo-1-oenzoruoden-5-

UJI)MeTaHOH, 0-[(2-runpokcu-6-okcouukjaorekc-1-en-1-min)kapoonmn]-1,5-numernn-3-
(2-metundennn)xunazonund-2,4(1H,3H)-nnon,  mmasamerabeHs, wumazameTabeH3-
METHJI, TMa3aMOKC, HMa3aMOKC-aMMOHHH, UMa3annK, UMa3anuK-aMMOHUN, UMa3aIup,
MMa3anup-u30NpONUIAMMOHUN, HWMa3akBUH, HMa3aKBUH-aMMOHHH, HWMa3eTaImup,
MMa3eTanup-aMMOHUH, UMa3ocyabPypoH, nananodad, naaasudiaam, HogocyapypoH,
HonocynbpypoOH-METUI-HATPHI, MOKCUHUJ, UOKCHHUJI-OKTAHOAT, -KaJIMi U -HATPHH,
undenkapba3oH, H3OMNPOTYPOH, H30YPOH, H30KcalOeH, uzokcadayTos, kKapOyTHIIaT,
KUH-043, T.e. 3-({[5-(audpropmerun)-1-metun-3-(tpudpropmerin)-1H-nupazon-4-
Wi |MeTHn } cyibGoHuN)-5,5-numerun-4,5-nuruapo-1,2-okcaszon, KETOCTIHPaIoKC,
naktoden, nenauwn, nuHypoH, MCPA, MCPA-OGyTOoTHJI, -IUMETUJIAMMOHUM, -2-
STUJITEKCUJI, -U30TIPONUIaMMOHNH, -Kanuilt u -Hatpuii, MCPB, MCPB-meTun, -3tun u
-HATPUH, MEKOMpPON, MEKOmpom-HaTpuii u -O0yroTua, Mekompomn-P, mekompon-P-
OyTOoTHJ, -AUMETHJIAMMOHHH, -2-3THJITEKCHJI M -Kaiuid, Medenaner, MedIyunum,
Me30CyNbQYpPOH, Me30CyabPypOH-METUJ, ME30TPUOH, MeTaOeH3THA3ypOH, MeTam,

MetamMu(On, METAMHUTPOH, MeTa3axJiop, MeTa3ocyiabPypoH, MeTabeH3THA3YPOH,

METHOTUPCYIb(YPOH, METHO30JI1H, 2-({2-[(2-METOKCUITOKCH )METHUJI |-6-
(TpudTOpMETUN )TUPUANH-3 -1JI } KAPOOHUI UM KJIOTeKCaH- 1,3 -110H, METHUI
U30TUOIUAHAT, 1-metun-4-[(3,3,4-tpumetun-1,1-quokcuno-2,3-guruapo- 1 -

6enzotnoden-S-un)kapobonun]-1H-nmupazon-5-unnponan-1-cynbdonar,
METOOPOMYpPOH, METOJAXJIOp, S-METONaxJop, METOCyJlaM, METOKCYPOH, MEeTpHOY3HH,
MEeTCYJNbPypPOH, METCYIb(QYpPOH-METHJ, MOJHHAT, MOHOJHHYPOH, MOHOCYJIb(YpOH,

MOHOCYIb(YpoH-CokHBbIN 3¢up, MT-5950, 1.e. N-[3-xnop-4-(1-MmeTunsTun)-penunn]-
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2-MeTHUNTEHTaHAMMU]I, NGGC-011, HaMpomnaMun, NC-310, T.€. 4-(2,4-
auxjopOeH3oun)-1-meTmi-5-0eH3MIOKCUITUPas3o, HeOypoH, HUKOCYJIb(YPOH,
HOHAaHOBasi KUCJOTa (MeJaproHoBasi KUCJIOTa), HOP(JIYpa3OH, OJIEMHOBAs KHCJIOTA
(CkupHBIE KHCJIOTHI), OpOeHkapO, opTocyabdaMypoH, OpHU3AJIUH, OKCATUAPTHII,
OKCaJua3oH, OKcacyJdbQypoH, OKCasukjiaoMedOH, OKCOTPUOH  (JJAHKOTPUOH),
okcudpayopdeH, mapakBaT, mapakBaT AUXJOpHA, nedynar, NeHAUMETAJUH,
NEHOKCYJIaM, TMeHTaxJop(eHoy, MEeHTOKCa30H, METOKCAMKA, MeTpoJeiiHbie Macia,
beramenudam, nukiopaMm, nukoauHadeH, MUHOKCAAEH, NMHUNEpodoc, MNPEeTHIAXIOP,
NPUMHUCYJIbQYPOH, TPUMHUCYIbQYPOH-METUI, MPOAUAMHUH, MPOGOKCUIUM, MPOMETOH,
OpOMETPHH, MpOMaxJjop, MNpomaHus, mnponaksusadon, npomasun, mnpodam,
NPOMU30XJIOP, MPOMOKCHKapOa30H, MPOMOKCHKapOa3oH-HATPHE, TPOMUPHUCYIbPYPOH,
nponu3damMua, npocyibdokapd, mnpocynbdypoH, nupakionuna, nupadayden,
nupadpaydeH-3Tui, mupacyiab@oTon, mupaszonuHar (mUpasosiaT), MUPa3ocyab(ypoH,
nupazocyibPypoH-3TUN, mnupaszokcudeH, nupudbambeHs, nupudaMOeH3-H3OMPOIHII,
nupubambeH3-nponun, nupubeH30kcuM, nupudytukapd, mnupunadon, nUPUIAT,
nupudranun, TUPUMHHOOAK, MUPUMUHOOAK-METHJ, NMUPUMHUCYIb(aH, NMUPUTHOOAK,
nupuTHOoOaK-HATPpHUI, MHUPOKCACyAb()OH, MHPOKCYJNIaM, XHHKIJIOPAaK, XHUHMEpaK,
XUHOKJIAMHH, xwu3ajgodon, xusaiodomn-3tmwi, xuszanodon-P, xwuzanodpon-P-atui,
xuzanodpon-P-repypun, QYM-201, QYR-301, pumcynbsdypon, capaydenanum,
CETOKCHAMM, CHAYPOH, CHMAa3WH, CHUMETPUH, CYJBKOTPUOH, CYJIb(EHTPA30H,
cynbhoMeTypoH, cyiabhomeTypoH-MeTud, cyiabdocynbpypoH, SYN-523, SYP-249,
T.e. 1-3TOKCHU-3-MeTHI-1-0kCcOOYT-3-eH-2-ua S5-[2-xnop-4-(TpudTopmeTuni)perokcu]-
2-uutpobenszoar, SYP-300, T.e. 1-[7-¢pTop-3-0okco-4-(npon-2-uH-1-un)-3,4-gurugpo-
2H-1,4-6eH30Kkca3uH-6-1 -3 -nponuji-2-THoKcouMuaasonuaun-4,5-nuon, 2,3,6-TBA,
TCA (tpuxnopykcycHas kuciora), TCA-HaTpuii, TeOyTHYpOH, TedypUITPUOH,
TeMOOTPHOH, Tenpajokcuaum, tepOamun, TepOykapd, TepOymeToH, TepOyTHIIA3UH,
TepOyTpUH, TEeTPIYNHUPOIUMET, TCHUIXJIOP, THA3ONMUP, TUEHKapOa3oH, THeHKapOa3oH-
metus, TupeHcyrbhypoH, TuheHCyabPypoH-MeTHN, THOOEHKapO, THadeHauw,
TOJMHUpPANAT, TOMPaMe30H, TPAJKOKCHIMM, TpuadaMoH, TpUaNIAT, TPHUACYJIbPYPOH,
Tpuasudiam, TpubOeHypoH, TpuOeHypOH-METHI, TPUKJIONUP, TPUAITA3MH,
Tpudrokcucynpypos, TpudIOKCUCYIbPYpPOH-HATPHUIA, TpUQIYAUMOKCA3UH,
Tpudpnypanud, Tpupaycyappypon, TpudpaycyibQypoH-METHNI, TPUTOCYIb(PYpPOH,
cynbdar MOYE€BUHBI, BEpHOJIAT, 7J-0862, T.€. 3,4-nuxmnop-N-{2-[(4,6-

AUMETOKCUITUPUMHUINH-2-HIJT)OKCH |OSH3 U } aHUIIUH.
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[IpumepaMu peryisiTopoB pocTa paCTeHUN B Ka4eCTBE BO3MOYKHBIX KOMIIOHEHTOB
ISl CMEUIUBAHUS ABJISIOTCS

auunbeHzomap, auuOen3oynap-S-MeTud, 5-aMHUHOJIeBYIUHOBAS KHCJIOTA,
aHIUMHOJ, O-OCH3MJIAMHHONYPUH, OpPAaCCHHONUJ, KaTeXOJ, XJOPMEKBAT XJIOPHI,
KJIOIPOI, LUKJIAHUIUA, 3-(LUKJIOMPOI-]-eHUI)IPONUOHOBAs KHUCJIOTA, NaMHHO3MI,
Ia30MeT, H-IEKaHOJ, IUKeryjak, AUKeryJlak-HaTpUH, SHAOTA], 3HAOTAJ-IUKAJIUM,
-nuHaTpuii, 1 MOHO(N,N-qumeTuaaIKuIaMMOHuit ), 3TepoH, dpaymerpanut, GIypeHo,
bnypenon-oyrun, daypnpumunon, dopxiopdpeHypon, rudbbepennuHOBas KHUCIOTA,
uHabendun, wuHpon-3-ykcycHass kuciora (IAA), 4-unpon-3-uinmacisiHas KHUCIOTA,
U30MPOTHONAH, NPOOEHAa30J, >KACMOHOBAas KHUCIOTA, CJOXHBIH METHJIOBBIH 3¢up
JKACMOHOBOW KHMCJOTBI, THUAPA3U] MaJEUHOBOW KHUCJIOTHI, MENUKBATXJOpuna, 1-
MeTuanukionponeH, 2-(l-nHadrTun)aneramun, 1-HadTunykcycHas  Kucimora, 2-
HaQTUIIOKCUYKCYCHAasI KHCIIOTA, CMEChH HUTPO(EHOIATOB, 4-oxco-4[(2-
denmnmdTUI)aMUHO |MacIsiHas ~ KHCJIOTa,  makioOyrtpason,  N-penundramamonas
KHCJIOTa, TPOTEKCAAUOH, MPOTreKCaAUOH-KaJNbIUNA, MPOTHAPOKACMOH, CAJULMIOBAs
KHCJIOTa, CTPUTOJAKTOH, TEKHA3eH, THAMA3ypPOH, TPHAKOHTAHOJ, TPHHEKCAMaK,
TPUHEKCAMaK-3THII, LUTOAE}, YHUKOHA30J, YHUKOHA30J-P.

AHTUIOTBI, KOTOpPBIE MOXHO MPUMEHATb B KOMOWHAUHWU C COEIUHEHUSIMH
dopmynsl (I) B cooTBeTcTBUH ¢ M300peTeHHEM U HeoOs3aTeIbHO B KOMOWHALHMU C
JOTOJHUTENbHBIMU aKTUBHBIMU KOMIIOHEHTAMH, TAaKUMHU KaK IMEPEYUCICHHBbIE BbILIE
WHCEKTHIU/bI, aKAPULUABI, TepOULHAbI, QYHTHLUBI, PEANOUYTHTEIbHO BHIOUPAIOT U3
IPYIIBI, KOTOPast COCTOUT U3 CIAEAYIOHX :

S1) Coenunenus gopmyinst (S1)

R )y

2 ($1)

2

r7ie CUMBOJIbI U UHJIEKCHI ONPEAEISI0TCS CIeAYIOIUM 00pa3oMm:

na O3HadaeT HaTypaiabHOe uyucio oT 0 go 5, npeannoututenbHo ot 0 1o 3;

Rx' o3nauaer rajoreH, (C;-C,)-ankun, (C,-Cy)-ankokcu, HUTpo min (C;-Cy)-
rajlOreHaJIKuUII,

W, o03Haugaer He3aMelleHHbIN 150071 3aMELIEeHHbIN I BYXBaJICHTHBIN
FeTepOI_II/IKJ'II/ILIeCKI/II‘/'I paauka u3 IpymnIibl YaCTHU4YHO HEHAaChII €HHbIX nJIn

APOMATHYCCKUX TMATUYJICHHBIX TCTCPOUHUKIIOB, HMCIOIMUX OT 1 a0 3 KOJbIEBbIX
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reTepoaToMoB, BbIOpaHHBIX M3 rpynnbl N u O, rae B KOJbLie NPHUCYTCTBYET IO
MeHbLIEH Mepe OAMH aToM a30oTa U He OoJiee OJHOrO aToMa KHCJIOPOJAa,

MPEANOYTHTENbHO pannkai u3 rpymmsl (Wa') - (Wah),

NNN\ ~~~~~NN\ \NNY -(CHZ)mA
_ = )
R.5 R.8 O-N
A - R,® R, A

A
(W,") (W,2) (W,3) (W,4)

rae

ma o3HadaeT O unnm 1;

RA2 O3HadaeT ORA3, SRA3 HIIHA NRA3RA4 UM  HACBIIIEHHBIM WU
HEHACBILUIEHHBIN 3-7-4JIEHHBI IeTEepOLUKJ, UMEKIIUN N0 MEHbLIEH Mepe OAUH aTOM
a3oTa U A0 3 reTepoaToMoB, MPEANOYTUTENbHO W3 Ipynmbl, cocTtosmed us O u S,
KOTOPBII TpucoequHEH K KapOoHunbHOW rpymme B (S1) uepe3 atoM a3oTa U He
3aMelleH WJIM 3aMelleH paaukaiamu u3 rpymnmsl, coctosmen u3 (C;-Cy)-ankuna, (Ci-
C4)-ankokcu uim HeoOsS3aTENbHO 3aMEIEHHOro (peHmsa, MpeArnoOYTUTENbHO paguKal
dopmyasr ORA’, NHR,* umm N(CH3),, B ocobennocty, Gopmynst OR,’;

RA3 O3Ha4YaeT BOAOPOA WJIM HE3aMEIIeHHBIN HMJIM 3aMEIleHHBbIN anupaTUdecKui
yIJI€BOAOPOAHBINA paguKaj, IPEeANOUYTUTEIbHO UMEIOMINN B 00LIell CIOKHOCTH OT 1 10
18 aToMoOB yriepona;

R, o3mauaer Bonopon, (C;-Ce)-ankui, (C1-Cg)-aNKOKCH WU 3aMELICHHBIN HIIH
He3aMeleHHbIH (eHMT,

Ra’ osmauaer H, (C;-Cg)-amkun, (C1-Cg)-ramorenankun, (Ci-Cy)-ankoxcu-(C-
Cg)-ankmi, nuano win COORA’, roe Ry’ osnauaer Bogopox, (C,-Cs)-anxmn, (C-Cs)-
ranorenankui, (C;-Cy)-ankokcu-(C;-Cy)-ankun, (C,-Ce)-runpokcuankun, (C;-Ci;)-
rukoankun unu Tpu-(C,-Cy)-ankuncuinm,

RA(’, RA7, RA8 SIBIISIFOTCSA OJMHAKOBBIMHM WJIM PA3JIUYHBIMHA U O3HA4arOT BOAOPOZ,
(C1-Cyg)-ankun, (Ci-Cg)-ranorenankui, (C3-Ciz)-HUKIOATKUI UM 3aMEIIEHHBIH WU
He3aMeleHHbIH ()eHMT,

NPEeANOYTUTENBHO:

a)  COeNMHEHWs THMa AUXJOPQEHUNUPa3oNuH-3-kapOboHoBoit kuciorsl (S17),
NPEeaNnOYTUTEIBbHO COeIMHEeHus], Takue KakK 1-(2,4-puxnoppennn)-5-

(3ToKCcHKapOOHMII)-5-MeTUN-2-Tupa3onuH-3-kapOoHoBas  Kucjaora, OTia  1-(2,4-
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auxjopdennn)-5-(3TokcukapOOHU )-5-MeTHI-2-MUpa30NuH-3-KapOoOKCHUIaT (S1-1)
("mMedennup-gudTHN"), U POACTBEHHbIE COENMHEHUs, Kak onucano B WO-A-91/07874;

b) mpousBOIHBIE nuxJyopdenunnupazonkapOboHOBOM KHUCJIOTBI (S1%),
NPEeANOYTUTENIBHO  COEIUHEHUs, Takue Kak otun  1-(2,4-guxnopenmn)-5-
METHJIMTUPA30Ji-3-KapOoKCUIaT (S1-2), STHUI 1-(2,4-npuxnopdenun)-5-
uzonponwinupaszon-3-kapbokcunar  (S1-3), ostun  1-(2,4-guxaopdennn)-5-(1,1-
AUMETHJIITUN ) THpa3oi-3-kapookcunat (S1-4) M pOACTBEHHBIE COEAUHEHUS, Kak
omucano B EP-A-333 131 u EP-A-269 806,

c) mnpoussomHble 1,5-nudenunnupazon-3-kapOboHosoit  kucnorel  (S1°),
NPEeANnOYTUTENIbHO  COENMHEHHs, Takue Kak oTun  1-(2,4-guxnopdennn)-5-
denmnnupason-3-kapbokcunar (S1-5), merun 1-(2-xnopdennn)-5-pennnnupaszon-3-
kapbokcunar (S1-6) u poACTBEHHbIE COENMHEHUs, KaK OMUCAHO, Hampumep, B EP-A-
268 554;

d) coenmuenus THma TprasonkapGoHoBoil kmcmoThl (S19), mpexmouTHTENBHO
COEAMHEHUs, Takue Kak (eHXJIOopa3o(-CJOXKHBIA 3TIIOBKIH 3¢up), T.e. 3tun 1-(2,4-
nuxjopdennn)-S-rpuxnopmerun-(1H)-1,2,4-rpuazon-3-kapbokcunar (S1-7), u
POACTBEHHbIE cOoequHeHUs, Kak onucano B EP-A-174 562 u EP-A-346 620,

€) coeauHeHHUs THHa S5-0eH3us- Ui S-PpeHun-2-u30Kca3oauH-3-KapOOHOBOM
KUCIOTBI MM 5,5-nudeHun-2-u3okcasonun-3-kapbonosoit  kucmorer  (S1°),
NPEeANOYTUTENIBHO  COEAMHEHHUs, Takue Kak otun  5-(2,4-puxnopOeH3mn)-2-
U30Kca3onuH-3-kapOokcunar  (S1-8) wmnm  stua  S-peHun-2-u30KCca3zo0NuH-3-
kapbokcunar (S1-9) u poacTBeHHble COenuMHeHUs, kKak omucaHo B WO-A-91/08202,
win  5,5-nudennn-2-u3zokcaszonun-3-kapoonosass kuciora (S1-10) wiam stun 5,5-
nudennn-2-u3okcazonuH-3-kapookcmnar (S1-11) ("uszokcagudpen-stun"), wim H-
nponua  5,5-nudenmnn-2-uzokcazonun-3-kapookcunar (S1-12), wnm  stEn  S5-(4-
bropdenun)-5-penun-2-u3okcazonun-3-kapobokcunar (S1-13), kak omnucaHo B
naTeHTHOHU 3assBke WO-A-95/07897.

S2) XwuHONMHOBBIE MPOU3BOAHBIE GopMmynsl (S2)

~

o) (S2)

2

rae CUMBOJIbBI U HHACKCHI UMCIOT CJICAYIOUE 3HAYCHUSA !
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Rg! o3nauaer rajores, (C;-C,)-ankun, (C,-Cy)-ankokcu, HUTpo mimn (C;-Cy)-
raJoreHajKui,

ng  O3HAdaeT HaTypaiabHOE uyuciao oT 0 go 5, npeannoututenbHo oT 0 1o 3;

RB2 O3HayvaeT ORB3, SRE;3 15 0) 07 NRB3RB4 WJIN HACBIIEHHBIH UM HEHACHII€HHBIN
3-7-4neHHBIN TeTEePOLUKJ, UMEKIINNA MO MEHbIIEeH Mepe OJMH aTOM a3oTa U 10 3
reTepoaToOMOB, MPEANOYTUTENbHO M3 rpynnbl O u S, KOTOpBII NMPUCOEIUHEH uepe3
aTOM a30Ta K KapOOHUJIbHOU rpymnme B (S2) U He 3aMelleH WU 3aMeLIeH paJauKajaMu
u3 rpynmnbl, coctosimeit uz (C;-Cy)-ankmma, (C;-Cs)-aqkokcw WA HeoOsI3aTEIbHO
3aMeleHHOro (eHusa, MPEeANOYTHTENbHO panukan (HOpMyJibl ORg’, NHRg' wmim
N(CH3),, B ocobennoctu, hopmynsr ORg’;

RB3 O3Ha4YaeT BOAOPOJA HJIM HE3aMEIIEeHHBbIN MM 3aMeIleHHbIH anudaTudecKui
yIJIE€BOAOPOAHBIA paguKai, MPEeANOUYTUTEIbHO UMEIOIINNA B 00Iel CIOKHOCTH OT 1 10
18 atomoB yraepona;

Rg' osmauaer Bomopon, (C,-Ce)-ankui, (C1-Cg)-aNKOKCH HIIH 3aMELIeHHbIH HIIN
He3aMeleHHbIH ()eHMT,

Te o3nauaer (C; unu C,)-ankaHIMUIBHYIO I€Nb, KOTOpas HE 3aMelleHa WU
3amemena omHuM unu 1aByMmsi (C,-Cy)-ankunpHbiMu pagukanamu win [(C,-Cs)-
aJIKOKCH |[KapOOHUIIOM;

NPEeANOYTUTENBHO:

a) CcOoeauHEHUs THIIA 8-XMHOJIMHOKCUYKCYCHOMU KHUCJIOTBI (S2Y),
IPEeANOYTUTENBHO

l-metunrexcun (S-xnop-8-xuHonuHokcu)anerar ("KIOKBUHTOCeT-Mekcun") (S2-
1),

(1,3-numetundyr-1-mn) (5-xmnop-8-xunonunokcu)auerat (S2-2),

4-annmunokcuOyTua (5-xmop-8-xuHonmHOKcH)amerar (S2-3),

l-amnmunokcunpon-2-un (5-xmop-8-xuHonMHOKCH )arerat (S2-4),

sTun (5-xnmop-8-xuHonuHokcH)anerat (S2-5),

mMeTua (5-xynop-8-xuHoauHokcH)anerat (S2-6),

anmnmnn (S-xynop-8-xuHonuHOKcH)auerat (S2-7),

2-(2-nmponunuaeHUMHUHOKCH )-1-3Tun (5-xnop-8-xunonunokcu)auerat (S2-8), 2-
okcomnporn-1-un (5-xmop-8-xuHonuHokcu)amnerar (S2-9) u poACTBEHHbIE COEOUHEHMUS,
kak onucano B EP-A-86 750, EP-A-94 349 u EP-A-191 736 unu EP-A-0 492 366, a
takxke (5-xnop-8-xMHONMMHOKCH)YyKCycHast kucnora (S2-10), ee ruapaTsl U COJH,

Harnpumep, €€ COJIM JINTUSA, HATPUA, KaJikd, KajJbLHsA, MArbHvus, aJIOMHUHUs, XKCJIE34,
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aMMOHMS, Y€TBEPTUUYHOTO aMMOHUSA, CyJbpoHus min Gochonus, kak onucaHo B WO-
A-2002/34048;

b) coeguHeHuss TtHna (5-XJ0pP-8-XUHOJIMHOKCH)MAJIOHOBOW KHCIIOTHI (SZb),
NPEANOYTUTENBHO COENMHEHMs, TaKUe KaK AMATUI (5-XJI0p-8-XUHOJINHOKCH)MAJIOHAT,
WA (5-x10p-8-XNHOJIMHOKCH )MAJIOHAT, METHII 3TUI (5-xnop-8-
XUHOJIMHOKCH )MaJIOHAT U POJACTBEHHbIE COeqUHEeHHs, kak onucano B EP-A-0 582 198.

S3) Coenunenus gopmyins (S3)

(S3)
,

r7ie CUMBOJIbI M HHIEKCHI OMPEAESIOTCS CIEeAYIOUUM 00pa3oM:

Rc1 o3HauaeT (C,-Cy)-ankun, (C,-Cy)-ranorenankui, (C,-Cy)-ankenun, (C,-Cy)-
ranoreHankeHus, (Cs-C7)-UUKIOAIKIII, TPEANOUYTHTEIbHO AUXJIOPMETHI,

Rc%, R’ SBIAIOTCS OMMHAKOBBIMH HIIH PasIMYHBIMU U 03HauaoT Bomopon, (Ci-
Cy)-ankun, (Cy-Cy)-ankenun, (C,-Cy)-amxunun, (C;-Cy)-ramorenankmi, (C;-Cy)-
rajoreHaJKeHHMI, (C-Cy)-ankmnakapbamonn-(C,-Cy)-ankumn, (C5-Cy)-
ankenmikapoamousn-(C,-Cy)-ankun, (C;-Cy)-ankoxcu-(C;-Cy)-ankuia, HUOKCOJAHUII-
(C1-Cy)-ankun, tuazonmi, Gypwi, QypUIaNKWJ, TUCHWUJ, MUMNEPUINI, 3aMeEIIeHHbIN
WU He3aMeIleHHbIH (eHusa, WIu Rc2 u Rc3 BMeCTe O0pasyrT 3aMelleHHOe HIIH
He3aMeIeHHOe TeTePOLHKINYECKOe KOJbLO, MNPEANOYTUTEIbHO OKCa30JIHANHOBOE,
THA30JUIMHOBOE, MUIEPUIUHOBOE, MOP(HOJIMHOBOE, T€KCATUAPOTUPUMHUANHOBOE HIIH
OE€H30KCa3UHOBOE KOJbIIO;

NPEANOYTUTENBHO:

AKTHBHBIE KOMIIOHEHTBI IUXJIOPALIETAMUIHOIO TUIIA, KOTOPhIE YaCTO MPUMEHSIOT
B Ka4eCTBE JOBCXOMOBBIX aHTHIOTOB (AEWCTBYIOIIHE B TOYBE AaHTUIOTHI), HATIPUMED,

"muxnopmun" (N,N-guannun-2,2-nquxnaopaneramun) (S3-1),

"R-29148" (3-puxnopauetruin-2,2,5-tpumerui-1,3-okca3onuanH) OT (GUPMBI
Stauffer (S3-2),

"R-28725" (3-guxnopaunermi-2,2-nuMmetii-1,3-okcazonunun) ot pupmer Stauffer
(83-3),

"GeHokcakop" (4-nuxnopanerun-3,4-nuruapo-3-metmi-2H-1,4-6eH30Kca3nH)

(S3-4),
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"PPG-1292" (N-ammun-N-[(1,3-quoKcoaH-2-11)MEeTUI | IUXJIOpaleTaMUl) OT
¢upmsel PPG Industries (S3-5),

"DKA-24" (N-amnun-N-[(anauiaMUHOKapOOHMII)METHI | IUXIOpalleTaMUl) OT
¢upmbr Sagro-Chem (S3-6),

"AD-67" nnu "MON 4660" (3-puxnopaueruin-1-okca-3-azacnupo[4.5]nexan) ot
¢upmsl Nitrokemia wim Monsanto (S3-7),

"TI-35" (1-guxnopanermnasenan) ot ¢pupmel TRI-Chemical RT (S3-8),

"nukiaoHOH" (quumkioHOH) uiau "BAS145138" unu "LAB145138" (S3-9),

((RS)-1-muxnopauerun-3,3,8a-rpuMerunnepruaponuppoio| 1,2-a]nupuMuaun-6-
oH) oT ¢pupmbl BASF,

"pypunazon" wumum "MON 13900" ((RS)-3-muxmnopanerun-5-(2-pypun)-2,2-
aumeruinokcazonunut) (S3-10); u ero (R) uzomep (S3-11).

S4) N-anuncynasdoramunsl popmynsl (S4) u ux conn

(Ro*)mp
Rp! —

|
\ | // A5 U _ (S4)
X5

2
(Ro?)no
r7le CUMBOJIBI U UHJIEKCHI ONPEAEIIAI0TCS CAEAY UM 00pa3oM:

Ap osnagaer SO,-NRp’-CO unu CO-NRp’-SO,;

2

Xp o3Havaetr CH unu N;

Rp' osmauaer CO-NRp’Rp’ unu NHCO-Rp';

Rp’ osmauaer ramores, (C,-C4)-ramorenankmi, (C;-Cs)-raloreHaIkoKcH,
Hutpo, (Ci-Cy)-ankun, (C;-Cy)-ankokcu, (C-Cy)-ankuncyiabdonun, (C;-Cy)-
ankokcukapoonun wiu (C,-Cy)-ankunkapOoHUT,

Rp’ osmauaer Bomopoxn, (Ci-Cs)-ankmmn, (C,-Cy)-ankernn unu (C-Cy)-aqKuHIL

Rp! o3nauaer ranored, HUTPO, (C,-Cy)-ankun, (C,-Cy)-ranorenankun, (C;-Cy)-
ranoreHankokcH, (Cs-Ce)-umknoankmn, ¢enmn, (C;-Cy)-amkokcu, nuano, (C;-Ci)-
AJKUJITHO, (C1-Cy)-anxuncynbhuHUI, (C1-Cy)-ankuncynbdoHnmu, (C1-Cy)-
ankokcukapOoonun mwin (C,-Cy)-ankunkapOoHUT,

Rp® o3Hauaer Bonopon, (C;-Ce)-ankun, (C;-Ce)-nukmoankuiu, (C,-Cg)-ankeHun,
(Cy-Co)-ankunaun, (Cs-Ce)-uuknoankenus, GeHUIT UIU 3-O-4JIEHHBIH TeTepOLHKIINI,
comep Kalluil vp reTepoaToMOB M3 TPYIIbI, COCTOSIIENH U3 a30Ta, KMUCIOPOaa U CEPBI,

rape€e CeMb IMOCICAHUX pPaAUKAJIOB 3aMCIICHBI Vp 3aMCCTUTEIAMU W3 TPYIIIbL,
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cocrosimeir u3 ranoreHa, (C;-Cg)-ankokcu, (C;-Cg)-ramorenankokcu, (C;-C;)-
ankuncynbpununa, (C,-Cy)-ankuncynbdonnna, (Cs;-Co)-unknoankuna, (C;-Cy)-
ankokcukapOonumna, (C,-Cy)-ankunkapObonuna u ¢peHusna M, B Ciaydae LUKIUYECKHUX
panukanos, Takxe (C;-Cy)-ankuna u (C;-C4)-rajoreHankuna,;

Rp® o3mauaer Bonopon, (Ci-Ce)-ankun, (C,-Ce)-ankenun wiu (C,-Ce)-ankunui,
rie TPU MOCJEIHHMX paJuKalia 3aMEeLIeHbl Vp paJuKajaMH U3 TPYIIbL, COCTOSAIIEH H3
rajgorena, ruapokcuna, (C;-Cy)-ankuna, (C1-Cy)-ankokcu u (C;-Cy)-ankuaTuo, uiu

Rp’ u Rp® BMecTe ¢ aTOMOM a30Ta, HECYIINM KX, 06pasyloT ITHPPOIHIHHIIbHbII
WU UTIEPUAUHUIBHBIA paIuKal,

Rp’ o3Hauaer Bonopon, (C;-Cy)-ankmnamuuo, nu-(C;-C,)-ankunamuuo, (C,-
Co)-ankun, (Cs3-Ceo)-umkmoankui, rae 2 TOCIeIHUX paauKajla 3aMemeHbl Vp
3aMeCTUTENSIMU W3 Tpynnbl, coctosimeid w3 rajoreHa, (Ci-Cas)-ankokcu, (Ci-Co)-
rajoreHankokcu u (C;-Cy)-anKuaTHO W, B Clydae HUKIHYECKUX DPATUKATOB, TaKKe
(C-Cy)-ankuna u (C,-C4)-ranorenankuna,

np o3Haudaetr 0, 1 unum 2;

mp oO3Hadaer | unau 2;

vp o3Havaet 0, 1, 2 unwu 3;

npu4YeM Cpear HHUX MNPEANOYTEHHE OTAAIT TaKUM COEJUHEHUSM, Kak
coenuHenus  N-anuicynbpoHaMUAHOrO  Tuma, Hampumep, Gopmynsl  (S4Y),

NPUBEIEHHON HIKE, KOTOpble U3BECTHBI, Hanpumep, us W0O-A-97/45016

0 O O 4
I N 8—N Fo oo
_ a
nan R (S47)
o H O H
rac

Rp’ osmauaer (C;-Ce)-ankmn, (C3-Ce)-LUUKIOANKII, T 2 MOCIEIHNX PaguKaja
3aMelIeHbl Vp 3aMEeCTUTENSIMHU U3 TpyImbl, cocrosiueil u3 ranoreHa, (C;-Cy)-ankokcu,
(C,-Ce)-ranorenankokcu u (C;-Cy)-aJKuiITHO U, B Cly4ae LHUKJIMYECKHX PATUKAJIOB,
takke (C,-Cy)-ankuna u (C,-Cy)-ranorenankuia;

Rp' osmawaer ramoren, (C,-Cy)-ankun, (C;-Cy)-ankokcn, CFs;

mp oO3Hadaer | unau 2;

vp o3Havaet 0, 1, 2 unu 3;

a TaKXE
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awmicyabhamonnGensamunnl, Hampumep, Gopmyisl (S4°), mpuBeneHHOH HUKe,

KOTOpbI€ U3BECTHBI, Hanpumep, us WO-A-99/16744

I?D 0
N I 1 /AR
H / \ ﬁ 'Tl @ D /mD (S4b)
0O — O H

HaIrpuMmep, Te, T1e

Rp’ = muknonpornun u (Rp*) = 2-OMe ("uunpocynsdamun”, S4-1),

Rp’ = nquknonponun u (Rp*) = 5-C1-2-OMe (S4-2),

Rp’ = stun u (Rp*) = 2-OMe (S4-3),

Rp’ = usonponun u (Rp') = 5-C1-2-OMe (S4-4) u

Rp’ = usonponun u (Rp*) = 2-OMe (S4-5),

a TaKxke

coenuHenns N-anmncynbdamonndeHunmodeBuHHoro tuna ¢opmynsr  (S4°),

KOTOpble U3BECTHBI, HanpuMep, u3 EP-A-365484,

R ) 4
N\ ] Q@ 9 Rp e
N N S—N ¢
/ l T (S4°)
Ry’ H O H
rac

Rp® u Rp’ HesaBucumo mpencrasisior coGoii Bogopon, (C-Cg)-amkun, (C3-Cs)-
uukgoankui, (C3;-Ce)-ankenmn, (C;-Cg)-ankuHum,

Ry o3nauaer ranoreH, (C;-Cy)-ankun, (C,-Cy)-ankokcu, CFj,

mp o3HadaeT 1 unam 2;

Harpumep,

1-[4-(N-2-merokcubenszounncyiabdamoni)penmn]-3-MeTUIMOUYEBHUHA,

1-[4-(N-2-merokcubenszomncyiabpamoni)pennn]-3,3-1TMMEeTHIMOUYEBUHA,

1-[4-(N-4,5-gumernnbenzouncyiabdamon)peHni]-3-MeTHIMOUYEBUHA,

a TaKXeE

N-tbenuncynsdornnrepedranamuast  popmyasl  (S4%), KkoTOpble H3BeCTHBI,

Hanpumep, u3 CN 101838227,
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R 4
G( D )mD (S4d)

2

_U
o)
o

T
N
|
Ir—=z
O:clj):

HarmpuMmep, Te, rae

Rp! o3nauaer ranoreH, (C;-Cy)-anxui, (C,-Cy)-ankokcu, CFj3;

mp oO3Hadaer 1 uiaum 2;

Rp® o3Hauaer Bonopoxa, (C;-Ce)-ankun, (C;-Ce)-uuknoankuiu, (C,-Cg)-ankeHun,
(C3-Co)-ankunu, (Cs-Ce)-1IUKITOATKEHHUI.

S5) AKTUBHBIE KOMIIOHEHTHI U3 KJIacCa THAPOKCHAPOMATUYECKUX COEIUHEHHH
U TPOU3BOAHBIX AapOMaTHYECKHX-alu(aTHUecKuXx KapOOHOBBIX kuciaotr (S5),
HarmpuMmep,

STHUI 3,4,5-TpuanerokcudeH3oar, 3,5-1UuMeTOKCu-4-TuIpOKCUOeH30lHAs
KUCJIOTA, 3,5-ATUTrHIPOKCUOEH30WHAsT KUCIOTa, 4-TUAPOKCUCAIUIIAIIOBAsT KHUCIOTA, 4-
dTopcanuuaoBas KHCIOTA, 2-THAPOKCHUKOPUYHAS KHUCIOTA, 2,4-IUXJIOPKOPHUYHAS
KUCIIOTa, Kak omnucaHo B WO-A-2004/084631, WO-A-2005/015994, WO-A-
2005/016001.

S6) AKTHUBHBIE KOMIIOHEHTHI M3 kiacca 1,2-AUruapoxXxuHOKcaInH-2-0HOB (S6),
HarpuMmep,

I-meTun-3-(2-tuenun)-1,2-1IuruApOXNHOKCATUH-2-0H,  1-MeTun-3-(2-TueHun)-
1,2-IuruapOXMHOKCANNH-2-TUOH, THApoxJgopun 1-(2-amuHodTHN)-3-(2-THEHUN)-1,2-
OUTHIPOXUHOKCAJINH-2-0Ha, 1-(2-meTuncynbponunaMuHodTHN)-3-(2-THeHu)-1,2-
OUTUAPOXUHOKCATUH-2-0H, Kak onucano B WO-A-2005/112630.

S7) Coenunenus popmyssl (S7), kak onucano B WO-A-1998/38856,

A

2

( )nE1

(S7)
(Re! )n52_©/ \G—(REZ)nEs

r7ie CUMBOJIbI U UHJEKCHI ONPEAEIISAIOTCS CAEAYI0 UM 00pa3om:

IO—0O —0

2

1 p 2
Re, Rg"™ HeszaBucumo o3HagatoT rajoreH, (C;-Cy)-ankmn, (C,-Cy)-ankoxcw,
(C,-Cy)-ranorenankui, (C,-Cy)-ankunamuno, nu-(C;-C,)-ankuiaMiuHoO, HUTPO,

A osnagaer COORg’ unun COSRg";
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RE3, Rg' HesaBucumo o3HauaroT Bopopon, (C;-Cy)-ankun, (C,-Ce)-ankenun,
(C,-Cy)-ankunun, nuanoankuiu, (C;-Cy)-ranorenankun, pennn, aurpodennn, OeH3uI,
rajoreHOeH3 U, MUPUANHUIAIKUAI U aJKHUIaMMOHUH,

nE1 o3HavaeT 0 unwm 1,

nEz, nE3 He3aBUCHMO Oo3Ha4darT 0, 1 unm 2,

NPEeANOYTUTENBHO:

nu(eHUIMETOKCHYKCYCHAsl KHCJIOTa,

3THJI queHUIMETOKCHALIETAT,

metun nudenunmerokcuanerar (CAS per. Ne 41858-19-9) (S7-1).

S8) Coenunenus popmyisl (S8), kak onucano B WO-A-98/27049,

RF2 O

0O
(RF1 )op J L | (S8)

rae

X o3navaer CH unu N,
ng, B caydae, ecau Xr = N, o3Havaer uenoe yucao ot 0 1o 4, u

B cayuyae, ecan Xr = CH, o3nauaer uenoe uucnio ot 0 1o S,

Re! o3mauaer ragoreH, (C,-Cy)-anxun, (C,-Cy)-ranorenankun, (C;-Cy)-
AJIKOKCH, (C1-Cy)-ramoreHaaKkoKCH, HUTDO, (C,-Cy)-ankunruo, (C1-Cy)-
ankuncynbponmn, (C;-Ci)-ankokcukapOOHU, HEO0Os3aTeNbHO 3aMELIeHHBbIH (eHwu,
He00s3aTeIbHO 3aMeIleHHbINH (PEHOKCH,

Re?  osnauaer Boxopoxn mwin (C,-Cq)-ankui,

Ry’ o3Hauaer Bonopon, (C-Cg)-ankun, (C,-Cy)-ankenmn, (C,-Cy)-ankuHUI UK
apui, TA€ KaxAblH M3 BBIIIEYNOMSAHYTBIX VYIIEPOACOAEPKAIMUX PpPAAUKAJIOB HeE
3aMC€II€H HWJIu 3aMEI€H OJHHMM HWJIH HECKOJIbBKHMU, HpeI[HOLITI/ITeJIbHO o 3
OOUHAKOBBIMU UJIU paSHI/I"IHbIMI/I paI[I/IKaJ'IaMI/I nus3 prnl’[bl, COCTO;IH.[GI\/'I U3 rajiorcHa u
AJIKOKCH; UJIM UX COJIH,

HpeI[HOLITI/ITeJIbHO COCIHUHECHUA, TOC

Xr o3naugaer CH,

ng  O3HadaeT ueyioe yucyo ot O mo 2,

Ry' o3Hauaer ranorer, (C;-Cy)-ankun, (C;-Cy)-ranorenankun, (C;-Cy)-

ankokcu, (C-C4)-ramoreHanKkoKcH,
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R¢> o3xauaer Bomopox min (C,-Cy)-anku,

Ry’ o3Hauaer Bonopon, (C-Cg)-ankun, (C,-Cy)-ankenmn, (C,-Cy)-ankuHuI Un
apwy, THA€ KaXKIbI U3 BBIIIEYNOMSIHYTBIX YIJIEPOACOAEPKAMNX pPAJAUKAJIOB HE
3aMelleH WJIM 3aMelleH OJHUM WM HECKOJbKUMH, MPEANOYTUTEIbHO A0 3
OIMHAKOBBIMU FUIM PA3JIMUYHBIMU PaJUKaIaMU U3 TPYIIbL, COCTOSALIEH M3 rajoreHa u
AJKOKCH,

WJIH UX COJIH.

S9) AKTHUBHBIE KOMIIOHEHTH H3 Kjacca 3-(5-teTpazonunkapOoHuUT)-2-
XUHOJIOHOB (S9), Hanpumep,

1,2-nuruapo-4-ruapokcu-1-3tun-3-(5-rerpaszonunkapoonuin)-2-xunoyson (CAS
per. Ne 219479-18-2), 1,2-gurunpo-4-ruapokcu-1-merun-3-(S-rerpasonmnkapOoHun)-
2-xuHoJoH (CAS per. Ne 95855-00-8), kak onucano B WO-A-1999/000020.

S10) Coenunenuss dopmyn (S10%) wmmm (SlOb), kak omnucano B WO-A-
2007/023719 u WO-A-2007/023764,

0 < 3
0 Z7Rg
|| 2
(RG1)nG /N YG_RG (RG1)nG (|D| Q )
S0 s—n—lver,
O 0
(510%) (S10b) ,
rae

Rg' o3Hawaer rasores, (C1-Cy)-ankun, meTokcu, HuTpo, unano, CF3;, OCFs3,

Yg, Zg ~ HE3aBUCHMO JAPYT OT Apyra npenctasisioT coboi O wiu S,

ng O3Hadaet ueyoe yucyio ot O mo 4,

RG2 o3HauaeT (C;-Ci¢)-ankmn, (C,-Ce)-ankenmn, (Cs-Ceq)-UHKIOANTKUI, apull;
OeH3uJI, raJoreHOeH3 1,

Rg® osmauaer Bomopoxn min (C,-Ce)-anku.

S11) AkTUBHBIE KOMIOHEHTHI THUMA OKCUMMUHO coenuHeHuiu (S11), xoTopsie
U3BECTHBI B KAYECTBE CPENICTB AJIsl MPOTPABIMBAHUS CEMSH, HAIpUMeD,

"okcaberpurun" ((Z)-1,3-nuokconan-2-uaMeTOKCUUMHHO((EHNI)aLeTOHUTPHUII)
(S11-1), koTopblli UW3BECTEH B KAa4YeCTBE aHTUAOTA, MPUMEHSIEMOro TIpHU

IPOTPABJINBAHUY CEMSH IIPOCA/COPro, OT MOBPEKIAEHUSI METOIAXJIOPOM,
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"pnykcopenum" (1-(4-xnoppenunn)-2,2,2-rpudrop-1-3tanon O-(1,3-quokconan-
2-unmetmin)okcuM) (S11-2), KOTOPBIM U3BECTEH B Kaue€CTBE aHTUAOTA, IPUMEHIEMOTO
NP NMPOTPABIMBAHUU CEMSIH NPOCA/COPro, OT MOBPEKACHUS METOJIAXIOPOM, U

"unomerpuHmI" WU "CGA-43089" (2)-
nuaHometrokcunMuHO((penunn)aneronutrpun) (S11-3), KOTOpHI H3BECTEH B KayeCTBE
AHTUAOTA, IPUMEHSIEMOro IPH NPOTPABIMBAHUYU CEMsIH IIPOCA/COPro, OT MOBPEXKIAEHUS
METOJIaXJIOPOM.

S12) AkTUBHBIE KOMIIOHEHTBI U3 Kjacca U30THOXpOMaHOHOB (S12), Hampumep,
metun [(3-okco-1H-2-6enszornonupan-4(3H)-ununen)merokculanerat (CAS per. Ne
205121-04-6) (S12-1) u poncrBennbie coenuHenust u3 W0O-A-1998/13361.

S13) OnHO wau HECKONBKO coequHeHn u3 rpynmnsl (S13):

"Hadranesbrii aHrunpun" (aHrugpun 1,8-HadrannHANKApOOHOBOW KHCIOTHI)
(S13-1), koTopbIli UW3BECTEH B KAa4YeCTBE AHTUAOTA, MPUMEHSIEMOro TMpH
NpPOTPABIMBAHUU  CeMsH  KYKypy3bl, OT TOBpPEXAEHUS  THOKapOaMaTHBIMHU
repounugamu,

"penkmopum" (4,6-puxnop-2-pennnnupumuant) (S13-2), KOTOpbIH HU3BECTEH B
Ka4yeCcTBE aHTUAOTA IJIs MPETUIAaxopa B IOCEBHOM pucCe,

"pnypazon" (O6enszun 2-xnop-4-rpudropmerni-1,3-ruazon-S-kapOokcunar) (S13-
3), KOTOpPBIA H3BECTEH B Ka4deCTBE AHTHAOTA, MPUMEHSEMOro IpHU NPOTPABIUBAHHUU
CeMsIH IIPOCca/Copro, OT MOBPEKAEHUS alaxJIOPOM H METOJIaXJIOPOM,

"CL 304415" (CAS per. Ne 31541-57-8) (4-xapbokcu-3,4-guruapo-2H-1-
OenzonupaH-4-ykcycHas kuciora) (S13-4) or pupmbr American Cyanamid, KoTOpbIi
U3BECTEH B KAUECTBE aHTUIOTA IS KYKYPY3bl OT MOBPEXKAECHHUS UMUIA30TMHOHAMH,

"MG 191" (CAS per. Ne 96420-72-3) (2-aguxjaopMeTHyI-2-MeTUI-1,3-THOKCOJIaH)
(S13-5) or ¢upmser Nitrokemia, KOTOpBI H3BECTEH B KAa4eCTBE AaHTHUOOTA IJIs
KYKYpY3bl,

"MG 838" (CAS per. Ne 133993-74-5) (2-nponenmn  1-okca-4-
azacriupo[4.5]nexan-4-kapooaurunoar) (S13-6) ot pupmer Nitrokemia,

"mucynbdoTon" (O,0-gustun S-2-stuntuostun pocpopoauruoar) (S13-7),

"muaTonat" (O,0-gustun O-pennn pochoporuoar) (S13-8),

"medenat" (4-xnopdennn merunkapdamar) (S13-9).

S14) AKTHUBHBIE KOMIIOHEHTBI, KOTOpbIE, B [OINOJHEHHE K TepOUIUIHOMY
OeWCTBUIO MPOTHB BPENHBIX PACTEHUMN, Takke 00JafaloT aHTUAOTHBIM JEHCTBHEM Ha

KYJIbTYPHBIE PACTEHHUS, TAKHE KaK, HAIPUMED, PUC:
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"numenunepar" wm "MY 93" (S-1-metun 1-peHmmdTHANUNEpUAUH-]-
KapOoOTHOAaT), KOTOPbIH H3BECTEH B KaueCTBE aHTHUIOTA ISl pUCA OT IMOBPEXKIAEHHS
repOULUIOM MOJIUHATOM,

"natimypor" wumm "SK 23" (1-(1-merun-1-dpenunstun)-3-n-ToNUIMOUYEBUHA),
KOTOPBIH M3BECTEH B KauyeCTBE AHTHAOTA Ui pUCa OT MOBPEXIACHHS TrepOHIHAOM
UMa3oCcyab(pypoHOM,

"kymuinypon" = "JC 940" (3-(2-xnoppenunmerun)-1-(1-meruin-1-
denmmdTUI)MOUEeBUHA, cM. JP-A-60087254), KOTOPBII H3BECTEH B KaY€CTBE AHTUIOTA
IJISl prUca OT MOBPEXKASHUSI HEKOTOPBIMU IrepOUuIaaMH,

"merokcupenon" wmmm "NK 049" (3,3'-mumerun-4-meTokcubGeH30(EeHOH),
KOTOPBbI H3BECTEH B KA4eCTBE AHTUAOTA IJIs pHUCa OT MOBPEKACHUS HEKOTOPBIMH
repOuUIaMH,

"CSB" (1-0pom-4-(xnopmetuncynbponun)dbenson) ot ¢upmbl Kumiai, (CAS
per. Ne 54091-06-4), xoTOopblii H3BECTEH B Ka4eCTBE AHTUAOTAa MJIs pHUCAa OT
MOBPEXKICHUS HEKOTOPBIMH TepOULIUIaMHu.

S15) Coenunenus gopmynsl (S15) unm ux TayToMeps:

(S15)

2

kak onmucano B WO-A-2008/131861 u WO-A-2008/131860, rae

Ry' o3nauaer (C1-Cg)-ranoreHaaKuIbHbIA paguKai i

Ry’ 03HAYaeT BOXOPOX WM TajoreH, u

Ry’, Ry' HesaBumcumo npyr ot apyra mpexcraBisitor coboii Bogopon, (C1-Cie)-
ankug, (C,-Cg)-ankenun win (C,-Cig)-aaxkuHmun,

rie KaKIbli U3 3 MOCIEIHUX PAJUKAOB HE 3aMeIlleH WU 3aMelleH OOHUM WU
HECKOJbKUMH pajuKajaMH W3 TPYIIbI, COCTOSINEN M3 rajoreHa, rUAPOKCHIIA, IUAHO,
(C1-Cy)-ankokcu, (C,-Cy)-ranorenankokcu, (C,-Cy)-ankuntuo, (C;-C4)-anxkuiaMuHO,
au[ (C,-Cy)-ankun]amuHO, [(C,-Cy)-ankokcu]kapboHuna, [(C1-Cy)-
rajoreHaJKOKCH |[KapOoHUIIa, (C5-Cg)-ukmoankuna, KOTOPBIH SIBJISIETCSI
He3aMeIleHHbIM HJIU 3aMelIeHHbIM, (peHMIa, KOTOPBIH SBISETCS HE3aMEIIEHHBIM HIIU
3aMEIeHHbIM, W TEeTEePOLMKIUIA, KOTOPBIH SBIASETCA He3aMEUIEHHBIM WU

3aMeIeHHbBIM,
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unn  (C5-Cg)-umkinoankud, (C4-Co)-umknoankeHmn, (C5-Ce)-umknoanku,
KOHJEHCUPOBAHHBIM HAa OJHOW CTOPOHE KOJbLA C 4-6-4J€HHBIM HACBILIEHHBIM WU
HEHACBHIIEHHbIM  KapOouuknuueckuM  kosbloM, wiIn  (C4-Cg)-LHUKIOATKEHN,
KOHJAEHCHUPOBAHHBIH Ha OJHOH CTOpPOHE KOJbIa C 4-0-4JE€HHBIM HACBIL[EHHBIM WU
HEHACBIIEHHbIM KapOOLUKINIECKUM KOJIBLIOM,

re KaXIblid U3 4 MOCIeAHUX PaJUKaJIOB HE 3aMELIeH WM 3aMELIeH OJHUM WU
HECKOJIbKUMH paJvKajaMu U3 TPYMIIbI, COCTOSIIENH U3 rajioreHa, THAPOKCUIIA, LHAHO,
(C1-Cy)-ankuna, (C,-Cy)-ramorenankuna, (C,-Cs)-ankokcu, (C;-C4)-rajoreHaaKkokcH,
(C,-Cy)-ankunruo, (C1-Cy)-ankuinaMuHoO, nu[(C,-Cy)-ankun]aMmuHO, [(C,-Cy)-
ankokcu |[kapbonuna, [(C,-Cy)-ranorenankokcu]kapbonuna, (C;-Ce)-uukioankunia,
KOTOPBIA SIBJISIETCS HE3aMEIIEHHbIM HWJIU 3aMelmeHHbIM, (eHHIa, KOTOPBIH SBJSETCS
He3aMEIeHHbIM WJIM 3aMENIeHHBbIM, ¢ TeTePOIUKJINUIA, KOTOPBIH  SBJSETCS
He3aMeIeHHbIM UJIU 3aMEeIleHHbBIM,

W

Ry’ osmauaer (Ci-Cy)-ankokcu, (C,-Ci)-amkenunokcu, (Cz-Cg)-aiKkHHHIOKCH
unu (C,-Cy)-ranoreHaakoKCH |

Ry o3mauaer Bopopon unu (C;-Cy)-ankun unu

RH3 u RH4 BMECTE€ C HENOCPEACTBEHHO IIPUCOEIMHEHHBIM aTOMOM a30Ta
MPEeNCTaBISAIOT COOOH 4-8-4JeHHOE TeTepOLUKINYECKOe KOJIbI[O, KOTOpOe, Hapsny C
aTOMOM a30Ta, MOXET TaKXe COAEePKaTh JOTOJHUTENbHbIE KOJIbLEBbIE MeTePOATOMBI,
NPENNOYTUTEIbHO A0 ABYX JOMOJHUTENbHBIX KOJBLEBBIX I'e€TEPOATOMOB U3 TPYIIIHL,
cocrosimed u3 N, O u S, u KOTOpOe HE 3aMEIeHO WM 3aMElIeHO OOHUM WIIH
HECKOJIbKUMH paJuKaliaMU U3 TPYIIbL, COCTOsIIEN M3 rajoreHa, uuano, HuTpo, (C;-
Cy)-ankuna, (C;-Cy)-ranorenankuia, (C;-Ci)-ankokcu, (C;-C4)-rajoreHaJkokcu u
(C1-Cy)-ankunruo.

S16) AkTUBHBIE KOMIIOHEHTBI, KOTOpbI€ TPUMEHSIOT TJaBHbBIM 00pa3oM B
Ka4yecTBe repOMIMAOB, HO KOTOpbIE Takike OO0JamalOT aHTHUAOTHBIM JeHCTBUEM Ha
KYJIbTypPHBIE PACTEHHUS, HATIPUMED,

(2,4-nuxnoppeHokcu)ykcycHas kucnora (2,4-D),

(4-xnmoppeHOKCH)yKCyCHasi KUCIIOTA,

(R,S)-2-(4-x10p-0-TOMUIOKCH )TIPOTHOHOBAsT KUCIOTa (MEKOIPOI),

4-(2,4-nuxnoppeHokcu )macnsaaas kucyuora (2,4-DB),

(4-xnop-o-Tonunokcu)ykcycHas kucyiora (MCPA),

4-(4-xJ10p-0-TONUIIOKCH )MACISAHAS KUCJIOTA,
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4-(4-xnoppeHoKCH )MacIsiHAs KUCJIOTA,

3,6-guxnop-2-MeToKkcuOeH30iHas kuciaora (aukamoba),

1-(3ToxcukapboHUN)3THN 3,6-TUXJIOP-2-METOKCUOEH30aT (JIAKTUAUXJIOP-3TUIT).

Oco0eHHO NpPeAnOYTHTEIbHBIMU AHTHAOTAMH SIBISIOTCS Me(eHmup-audTul,
nunpocyinbpaMus, HM30KCaAAU(PEH-3THI, KIOKBHHTOCET-MEKCIJ, JAUXJOPMHA U
MeTKaMu(eH.

CMaunBaeMbie MOPOIIKH MPEACTABISIOT COOOH OAHOPOAHO OUCIEPTUPYEMBbIE B
BOJE IMpenaparbl, KOTOpbIe, B IOMOJHEHHE K AKTHBHOMY KOMIIOHEHTY H KpOMe
pa30baBuTeNs WM WHEPTHOrO BEIIECTBA, TAK)XKe COMAEPKAT MOBEPXHOCTHO-aKTHBHbBIE
BEIleCTBA HWOHHOW W/UJIM  HEWMOHHOW TmpHUpoabl  (CMauyWBaKIlee CPeACTBO,
OUCTEPTUPYIOIIEe CPENCTBO), HAMpUMeEp, MOJHITOKCHJINPOBAHHBIE aANKUI(PEHOJIBI,
MOJIUTOKCUIUPOBAHHBIE KHUPHbBIE CIUPTHI, MOJHUITOKCHJIMPOBAHHBIE KUPHBIE AMHHBI,
cyJbdaTbl IPOCTHIX 3(PUPOB KUPHBIX CIUPTOB C MOJUTIUKOJISIMH, aJIKAHCYJIb(OHATHI,
ankuiOeH3onCcynbpOHaTE, JUrHOCYJAb(poHAT HaTpus, 2,2'-nuHadTuUnMeraH-6,6'-
nucynb(oHaT HaTpus, nuOyTunHapTanuHCyIbQOHAT HaTpus UInu Ke
OJICOMJIMETHIITAypaT HAaTpusi. [y MOJNy4eHHss CMaYyuBaeMbIX MOPOIIKOB, repOULIMIHO
AKTHBHbIE KOMIIOHEHTbI TOHKO pPa3MaJIbIBAIOT, HANMpUMeEp, B OOBIYHBIX YCTPOMCTBAX,
TaKUX KaK MOJIOTKOBBIE MEJbHHIIbI, BO3JYXOAyBHbIE MEJIbHHIIBI U BO3AYXOCTPYIHBIE
MEJbHULIBI, © OJHOBPEMEHHO HJIM TOCJE 3TOTO CMEMIMBAIOT CO BCIIOMOTATEIbHBIMU
BELIECTBAMHU, HEOOXOXMMBIMH JJIsI HPUTOTOBJICHHUS COCTABOB.

OMyaprupyemble KOHLEHTPAThl IOJYYalT MyTeM pPacTBOPEHUS aKTUBHOTO
KOMIIOHEHTa B OPTaHUYECKOM pPacTBOpUTEJE, Hampumep, OyTaHoJe, IUKJIOreKCaHOHE,
numetundpopMamuie,  KCHJIOJAE, UIX K€  OTHOCHUTENbHO  BBICOKOKHIISIIUX
apOMaTHYECKUX COEAMHEHUSIX WM YTJIEBOAOPOAAX, HJIH CMECSIX OpPraHUYeCKuX
pacTBopuTeNei, ¢ A00aBJIeHHEM OJHOTO HJIM HECKOJbKHX MOBEPXHOCTHO-aKTHBHBIX
BELIECTB HMOHHOW W/WUJIM HEHOHHOW MOPUPOABl (dIMYIBIHPYIOIIHE CpPENCTBA).
[IpumMepaMu 3MyJIbTHPYIOLIUX CPEACTB, KOTOPbIE€ MOXHO HCIOJIb30BATh, SBISIIOTCS:
ANKUJIAPUICYIb(QOHATHI KaJdbLMsl, TAKHE KaK JOAELUIOCH30JCyAb)OHAT KAJbLMsI, HIIH
SMYJIBCUPYIOIINE CPEICTBA HEMOHHOW MPHUPOIbI, TAKUE KaK CJIOXKHbIE 3P UPBI KUPHBIX
KHCJIOT C MOJHIJIUKOJSIMH, TPOCThIE AaJTKUJIAPUINOJHUIIUKONEBble 3(QUPbI, MPOCThIE
5¢UpPBl  JKUPHBIX  CIOHUPTOB  C  MOJUIJIMKOJSIMHU, TNPOAYKTHI  KOHACHCALUH
NPOMMUJIEHOKCUA-3TUJIEHOKCU A, TPOCThIC AJKHIIOBbIE MOJTHUA(PUPBI, CIOXKHbIE 3PUPBI

copburaHa, Hampumep, 3PuUpbl COpOUTAHA C KUPHBIMH KHUCJIOTAMH, WJIH CJIOKHBIE
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HNOJIMOKCUATUIIEHCOPOUTAHOBBIE 3(UPBI, HANPUMEP, MOJUOKCUITHIEHCOPOUTAHOBBIE
3(UpPBI KUPHBIX KUCIOT.

IIpoaykTel 1J ONBUIMBAHHUS TOJNY4YalOT IyTE€M IepeMalibIBaHUs AKTHBHOTO
KOMIIOHEHTAa € MEJKOJUCIEPCHBIMU TBEPABIMH BEIIECTBAMM, HAINPUMEP, TaJbKOM,
NPUPOAHBIMU TJIWHAMH, TAaKMMH KaK KaoOJMH, OEHTOHMT U NUPOPUIUIHT, HIH
JANAaTOMOBAsI 3eMJIs.

CycneH3uOHHBIE KOHLEHTPAThl MOTYT OBbITh Ha BOJHOW WMJIM MAcCJSTHOM OCHOBE.
HUX MOXHO MOJYyYHUTh, HAMpPUMEpP, MYyTeM MOKpPOTO MepeMajbIBaHUS, HANpHUMEp, C
NOMOIIBI0 HMMEKINUXCA B MPOJAXE IIAPUKOBBIX MEJIbHUL, M HEO00S3aTENBHO C
nobaBleHNEM TIOBEPXHOCTHO-aKTHUBHBIX BEINECTB, TAaKUX KakK, HaIpUMep, YKe
NepeYrCIeHHbIE BBIIIE ISl JPYTUX TUIIOB COCTABOB.

OMyNbCUH, HampuUMep, 3SMyJbcuu wmacio-B-sone (EW), MoxHO mony4uTs,
HalpuMmep, C TMOMOINBI MEIIAJOK, KOJJIOMAHBIX MEJbHHUI] W/HJIH CTAaTHYECKHUX
CMecHUTeNel ¢ MPUMEHEHUEM BOAHO-OPTaHMYECKUX PAaCTBOpPUTENEH M HeoOs13aTeNbHO
NOBEPXHOCTHO-AKTUBHBIX BELIECTB, TAKMUX KaK, HAPUMED, YK€ MEePEUNCIEHHBIE BBILIE
ISl IPYTUX TUIIOB COCTABOB.

I'paHynel MOXHO MOJAYYUTb JHOO mNyTeM pa30pbI3THBAHUS AKTHBHOTO
KOMIIOHEHTa Ha CIOCOOHBIH K aacopOLuM TIpaHyJIMPOBAHHBI WHEPTHBIM MaTepua,
aub0 TMyTeM HAHECEHHs KOHIIEHTpaTa AaKTUBHOTO KOMIIOHEHTa Ha IOBEPXHOCTH
BEIL[ECTB-HOCUTENIEH, TAKMX KaK MEeCOK, KAOJUHUTHI WU T'PaHYJIMPOBAHHOE MHEPTHOE
BELIECTBO, C IOMOLIbI KJEAIIMX BEIIEeCTB, HANpUMeEp, IMOJUBUHUIOBOTO CIHUPTA,
NnoJIMaKkpuilaTa HATPUs MM MHUHEpajbHBIX Macesl. Takxe MNOAXOAsAIME AKTUBHbIE
KOMIIOHEHTBhl MOKHO TPaHYJHPOBATH CMOCOOOM, TPagULHMOHHBIM IJIsl TOJYYEHHS
IPaHyJ MHUHEpPAIbHbIX yAOOpeHuH - mnpu HEOOXOOMMOCTH, B BHIOE CMECH C
MUHEPAJTbHBIMH YIOOpECHUSIMH.

JlucrieprupyemMble B BOJE TPaHYJbl IOJYYalT, KaK MPaBHJIO, OOBIYHBIMH
cmocobaMyu, TaKMUMH  KaK  pacHbUIMTENbHAas  CyLIKa, TpPaHYJIHUPOBAaHHE B
MICEBJIO0KMKEHHOM cioe, TapeNoYHoe rpaHyJIHUpOBAaHUE, CMEIINBAHHE
BBICOKOCKOPOCTHBIMH CMECHUTEIISIMH U 3KCTPY3Ust O€3 TBEPAOTO HHEPTHOTO BEINECTBA.

OTHOCHTENPHO  TOJNYYEHHUS  TPaHYJ  TapelioYHBIM  TPaHYJHPOBAHHEM,
I'PaHYJIHPOBAHHEM B IICEBJOOXKMKEHHOM CJIO€, 3KCTPY3Mel M HaNbUIMBAaHUEM, CM.,
Harpumep, cnocoObl, onmucaHHble B "Spray-Drying Handbook" 3-e uzn. 1979, G.

Goodwin Ltd., London, J.E. Browning, "Agglomeration", Chemical and Engineering
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1967, c. 147 u cnen.; "Perry's Chemical Engineer's Handbook", 5-e uzn., McGraw-
Hill, New York 1973, cc. 8-57.

OTHOCUTENBPHO JPYrUX MOAPOOHOCTEH MO COCTaBICHUIO KOMIIO3ULIUN JJIst
3amuThl pacteHuii, cMm., Hanpumep, G.C. Klingman, "Weed Control as a Science",
John Wiley and Sons, Inc.,, New York, 1961, c. 81-96 u J.D. Freyer, S.A. Evans,
"Weed Control Handbook", 5-e u3n., Blackwell Scientific Publications, Oxford, 1968,
c. 101-103.

Arpoxumuueckne cocTtaBbl 00bI4HO coxepxkat oT 0.1 mo 99 wmac.%, B
ocobennoctH, ot 0.1 mo 95 mac.%, coequHEeHUN B COOTBETCTBUU ¢ M300peTeHHeM. B
CMauMBaE€MbIX IMOPOMIKAX KOHLEHTPALMs AaKTUBHOIO KOMIIOHEHTA COCTaBJISIET,
Harpumep, npubnusutensHo ot 10 no 90 mac.%, ocraromasics no 100 mac.% uactp
COCTOUT M3 OOBIYHBIX KOMIIOHEHTOB COCTaBOB. B 3MyJIbrupyeMbIx KOHLIEHTpaTax
KOHIIEHTPAL sl aAKTUBHOT'O KOMIIOHEHTA MOKET COCTABJIATh MPUOIU3UTENBHO OT 1% 10
90% u npeanoututenbHo oT 5% go 80 mac.%. IIbineBUIHBIE COCTAaBBI COAEPIKAT OT
1% no 30 mac.% akTHUBHOrO KOMIIOHEHTA, MPEANOYTUTENbHO 00bHO OT 5% mo 20
Mac.%  aKTUBHOrO  KOMIIOHEHTa;  pa3OphI3ruBaeMble  PacTBOPBI  COAEPIXKAT
npubauzurenbao ot 0.05% nmo 80 mac.%, mpenmouturenpbHo ot 2% po 50 mac.%
AKTUBHOTO KOMIIOHEHTa. B cnydae nucmeprupyeMblx B BOJE T'paHyJ, COAEpIKaHUE
AKTUBHOTO KOMIIOHEHTa OTYaCTH 3aBUCUT OT TOrO, MNPEACTABIEHO JU AaKTUBHOE
COeAMHEHUE B JKUAKOM HWIHM TBEPAOM BHIE, M OT TOro, KaKHe€ HCIOIb3YIOT
BCIIOMOTATEeNbHbIE TI'PAaHYJIUPYIOLIUE BeIleCcTBa, HAMNOJHUTENIU U T.A. B cinyuae
OUCTIEPTHPYEMbIX B BOJAE TPaHyJ, CONEpPKaHWE AaKTUBHOIO KOMIIOHEHTa HAaXOIUTCS B
nuarnasoHe, Hampumep, mexay 1 u 95 mac.%, npeamouturenpHo Mexay 10 u 80
mac.%.

Kpome TOro, ymoMsiHyTble COCTaBbl AKTHBHBIX KOMIIOHEHTOB HEOOS3aTeIbHO
cComepkKaT COOTBETCTBYIOIINE OOBIYHBIC BEIIECTBA JUJIS TMOBBIMIEHUS KJIEHKOCTH,
CMauMBAKOIINE CPENCTBA, AUCIEPTHPYIOIINE CPENCTBA, 3MYJbTUPYIOIIHE CPENCTBa,
CIOCOOCTBYIOIHE MPOHUKHOBEHUIO, KOHCEPBUPYIOIIHE, MPOTUBOMOPO3HBIE CPENCTBA
U PACTBOPUTENH, HAIMOJHHUTENN, HOCHUTENIH W KPACHTEIH, NPOTHBOBCIICHUBATEIH,
UHTUOUTOPBI UCTIAPEHHS U CPEACTBA, BIUAIOLIME HA 3HaueHue pH 1 BA3KOCTB.

Ha ocHOBe 3TUX COCTaBOB MOJXHO TakK)Ke MOJydaTb KOMOWHAIIMU C APYTUMH
NEeCTHUIUHO AKTUBHBIMH BELIECTBAMH, HAaNpUMep, WHCEKTUIUAAMH, aKapHUIUIaMHU,

repbununamu, QyHrunqumamMu, a Takxke C AHTUOOTaMH, YAOOpPEeHHsSMU W/WiIu
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peryisTopaMu poCTa, HampuMmep, B BHIE T'OTOBOIO COCTaBa WMJIM B BHAE OaKOBOM
CMecCH.

Jnsg OCyILUEeCTBJIEHUS BHECEHUs, COCTaBbl, NPEACTABJIEHHbIE B HMMEKOIIUXCS B
nponaxe ¢popmax, Ipu HEOOXOAMMOCTH Pa30aBJSIFOT OOBIYHBIM O0pa3oM, Hampumep,
pa30aBisAOT BOAOW B  Clydyae CMA4MBAaeMbIX IOPOLIKOB, 3MYJbIHPYEMBbIX
KOHLEHTPATOB, NMCIEPCUM W AUCHEPrUPyEMbIX B BOAe TrpaHyia. IlemeBuanbie
mpernaparel, TPaHyJbl JJIsI BHECEHUs B MOYBY WJM TPaHYJbl IJs pasOpacbiBaHus, a
TaK)Ke pa30OpbI3ruBaeMble pPAacTBOPBI IMepea BHECEHHEM, Kak mpaBuio, Oosee He
pa30aBISIFOT NOMOJHUTEIbHBIMI HHEPTHBIMHU BELIECTBAMM.

Heobxonumass Hopma BHecenust coenuHeHuint ¢opmyasl (I) uw wux conei
BAPBUPYETCS B 3aBUCHUMOCTH OT BHEIIHUX YCJIOBHMH, TaKUX Kak, CpPeAu MpPOYero,
TeMIepaTrypa, BIaXHOCTb M TUN nOpuMeHsiemMoro repOumuna. OHa MOXeT
BApHUPOBATHCA B IIHPOKUX Mpenenax, Hampumep, mexay 0.001 m 10.0 kr/ra wim
fojiee aKTHBHOrO BELIECTBA, HO NPEANOYTHTEIBHO OHAa HAXOAUTCS B JHUANa30HE
mexay 0.005 u 5 kr/ra, 6onee npexnoururenpbHo B auanazoHe ot 0.01 mo 1.5 kr/ra,
0COOEHHO MpenmnouTuTeIbHO B nuamna3oHe ot 0.05 mo 1 kr/ra. DTo OTHOCUTCS KakK K
JOBCXOJOBOMY, TaK U MOCJIEBCXOJOBOMY BHECEHHUIO.

Hocurens npencrasiser coboil mpupoaHOE WIN CUHTETHYECKOE, OPraHUYecKoe
WIN HEOPraHMYEeCKOe BEIIeCTBO, C KOTOPbIM CMELIMBAIOT WJIM KOMOUHHPYIOT
AKTUBHbIE KOMIIOHEHTBI AJS YJIYUYIIEHUs XapaKTE€PUCTUK NMPUMEHEHHUs, B YaCTHOCTH,
A7 OCYIIECTBJICHUs HAHECEHHMs HAa pacTeHUs MM 4YaCcTH PACTEHUH WJIM CEMEHa.
Hocurenb, KOTOPBIH MOKET ObITh TBEPABIM UIJIU JKUJKUM, OOBIYHO SIBJISETCS HMHEPTHBIM
U JOJDKEH OBbITh MOAXOISINNM AJIsl IPUMEHEHHUS B CETbCKOM XO35IHCTBE.

IIpuronnble TBepable MIM SKUAKHE HOCHTENHM  BKJIIOYAKT, Halpumep,
aMMOHHUEBBIE COJIM U MYKY HPUPOIHBIX TOPHBIX MOPOA, TAKUX KaK KAOJUH, TJIHHBI,
TajJabK, MeJ, KBapl, aTTanyjbrUT, MOHTMOPUJUIOHUT UJIH AUATOMOBAs 3€MJs, U MYKY
CHUHTETHYECKUX TBEPIBIX MOPOJ, TAKUX KaK BBICOKOAUCIEPCHAs KPEMHEBas KUCIOTA,
IIMHO3€M W NPUPOAHBIE HIW CHHTETHYECKUE CHUJIMKATBI, CMOJIBI, BOCKH, TBEpPAbIE
ynoOpeHus, BOIY, COUPTHI, B OCOOEHHOCTH, OYTaHOJ, OpraHUYEeCKHEe PaCTBOPUTEINH,
MHHEpaJbHbIE W PACTUTENbHBIE Macja, a TAaKXe HX MNPOU3BOAHBIE. Takke MOXKHO
HUCIOJb30BaTh CMECU Takux Hocuteneu. IIpuromnHele TBepAble HOCUTENH UL TPaHYJ
BKJIIOYAIOT, HalpUMep, M3MeJb4YeHHble M (PpaKMOHHPOBAHHBIE MPUPOAHBIE TOPHBIE
MOpOABl, TAaKWe Kak KaJbLUT, MpamMop, IeM3a, CENUOJHUT, IOJOMUT, a TaKxKe

CHUHTCTHYCCKHE rpaHyJibl us3 MYKH HCOPTaHUYECKOTO u OPTaHUYCCKOTO
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NPOMCXOXKAEHUs, a TakKXe TpaHysibl U3 OPraHM4YecKOro MaTepHaja, TaKoro Kak
IpeBECHbIE ONMHUJIKH, CKOpPJyNa KOKOCOBBIX OPEXOB, KYKYpPy3Hble NMOYATKH U cTeOIu
Tabaka.

IToaXoaAImUMH CXKUKEHHBIMU ra3000pa3HbIMU HATIOJHUTEISIMU U HOCUTEISIMU
ABJISAIOTCA JKMAKOCTH, KOTOPBIE NMPH HOPMAJbHOW TeMIepaType U IpU HOPMAJIbHOM
JaBIEHUH SBJISIOTCS ra3000pa3sHbIMHU, HAIPHUMED, a3pO30JbHBIC MPOMEJUICHTHI, TaKue
KaK TaJOTeHUPOBAHHBbIE YIJIEBOAOPOIbI, WU ke OyTaH, MpONaH, a30T M IUOKCHU]
yriepoaa.

B cocTaBax MOXHO MPUMEHATH BEIIECTBA JJISI MOBBIMIEHUS KIEHKOCTH, TAKHE KaK
KapOOKCHUMETHJILEIUII0NI03a, MPUPOAHBIE M CUHTETUYECKHE TOJHMEpPbl B BHJE
MOPOIIKOB, IPAHYJ MJIM JATEKCOB, TaKMe KaK r'yMMHapaOuK, MOJTMBUHUIOBBIA CIIUPT U
NOJIMBUHUJIALIETAT, WJIM K€ TNpUponHble (ocPOomunuabl, Takue Kak Ke(aluHbl |
JEUUTHHBI, U cHHTeTH4Yeckue Qochonunuael. Jpyrumu nobGaBKaMHU MOTYT OBITh
MUHEpaJIbHbIE H PACTHUTEIbHBIC MaCIIa.

B cnaydyae mnpuMeHeHHs B KadeCTBE HAIMOJHHUTENS BOABI, TaKXe MOXKHO
UCIIOJIb30BAaTh, Harpumep, OpTraHuYecKue pacTBOpHUTENH B KaueCcTBe
BCIIOMOTATENbHBIX  pacTBopuTenel. I[IpUrogHBIMH  KUIKUMH  PacTBOPHUTEISAMHU
ABJISIOTCSA TIaBHBIM 00pa3oM apOMaTH4YECKHE COEINMHEHUs, TaKue KaK KCHUJIOJ, TOIYOJ
WM  alKuJIHA(QTaIWHBI, XJOPHUPOBAHHbIE apOMATUUYECKHE COEAUHEHHS  WUIJIU
XJOPUPOBAaHHBIE  anudaTUYECKue YrIEeBOAOPOAbI, TakKue Kak  XJOpOEeH30Jbl,
XJOPATUIIEHBl WU JUXJIOpMeTaH, ailupaTudyeckue YrieBOJOPOXAbI, TaKue Kak
LUKJOreKcaH uiau mnapaduHbl, Hampumep, He(QTsHble (pPaKIUU, MHHEpaJIbHblE U
pacTHTEJIbHBIC Macjia, COIUPTHI, TAKHE KaK OyTaHOJ WUJIU TJIMKOJb, & TAKXKE UX MPOCThIE
U CJOXHBIE 3QUpPBI, KETOHbI, TaKHe KaK  aleTOH, METHUJITHIKETOH,
METHJIN300yTUJIKETOH WJIM LHMKJIOTEeKCAHOH, CHUJIbHO TOJISIPHBIE PACTBOPUTENH, TaKUe
KaK IuMeTHwiI(GopMaMua U TUMETUICYIb(POKCHU, a TAKXKE BOAA.

KoMmosuuum B COOTBETCTBUH C HM300pETEHHEM MOTYT TaKXe€ COIepKaThb
IOTIOJTHUTENIbHbIE KOMIIOHEHTBI, HANpPUMEpP, IOBEPXHOCTHO-AaKTUBHbIE BEINECTBA.
[IpUrogHBIMH TMOBEPXHOCTHO-AaKTUBHBIMU BEINECTBAMHU SIBISIOTCS 3MYJIbTUPYIOIIHE
CpeacTBa W/WNIHM TEHOOOpasyloInue CpeacTBa, AUCIEPTUPYIOLINE CPEeACTBAa WU
CMauMBAKOIINE CPEACTBA C MOHHBIMH MJIN HEMOHHBIMH CBONCTBAMH, WM CMECH 3THX
NOBEPXHOCTHO-AKTUBHBIX BeIIECTB. VX mpumepaMu SIBJISIOTCS COJIM MOJUAKPUIOBON
KHCJIOTBI, COJIU JTUTHOCYJIb()OHOBON KHCIOTHI, CONHN (PpeHONCYyTb(POHOBON KHCIOTHI HIIH

HaTaNuHCYIB(OHOBON KUCJIOTHI, MOJUKOHAEHCATHI OSTUIIEHOKCHUIA C JKHUPHBIMH
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CIUPTAMHU HUJU C SKUPHBIMM KHMCIOTaMU HJIU C XKUPHBIMH aMUHAMH, 3aMelLIeHHbIe
deHonbl (IPEANOYTUTENBHO AJKWI(PEHONBl WM apuiadeHonsl), coaud >3PUpPOB
cynbdOSHTApHON KHUCJIOTBHI, NPOU3BOJHbIE TaypuHa (mpenano4YTUTENBHO
anKuaTaypatel), 3¢upbl GochopHOH KHUCIOTHI C MOIUITOKCHIUPOBAHHBIMHU CIIUPTAMHU
win GpeHonsamMu, 3QUpPHl JKUPHBIX KUCJIOT C MOJHUOJAMHU, U MPOU3BOAHBIE COEIHMHEHUH,
comepxamux cyiabdarHbeie, cyiabpoHaTHbie U QochaTHbIE TPYyNIbl, HAIPUMED,
NPOCThIE AJKUJIAPUJIIOIUTINKONIEBbIe dPUPBI, ANKUICYJIb(POHATHI, AJTKHICYJIb(ATHI,
apuiacyiab(OHATBI,  THAPOJU3ATBHl  Oejka,  JUTHUHCYJIb(QUTHBIE  INEJIOKH |
MeTuiaLeono3a. IlpucyTrcTBue MOBEPXHOCTHO-aKTHUBHOI'O BEIIECTBA  SIBJISAETCS
HEOOXOAMMBIM, KOTJa OAWH W3 AKTUBHBIX KOMIIOHEHTOB W/HJIM OJHH M3 WHEPTHBIX
HOCHUTEJIell HepacTBOPUM B BOJ€ U KOIJla BHECEHHE OCYILECTBIAIOT B BOJE.
OTHOCUTENbHOE COJEp)KaHUE TOBEPXHOCTHO-aKTUBHBIX BELIECTB HAaXOJUTCS B
nuamna3oHe Mexay S5 m 40 mac.% KOMIO3ULMH B COOTBETCTBHHU C H300pETEHHEM.
MoryT npuMeHSTbCA KpacUTeNU, Takhe Kak HeopraHudeckue NMUTMEHTHI, Halpumep,
OKCH/JI XKelle3a, OKCUJA THTaHa, OEpINHCKAs J1a3ypb, H OPTAaHUYECKHE KPACUTEH, TAaKHe
KaK aJH3apuHOBBIE, a30- M MeTAIPTAJIONNAHUHOBBIE KPACHUTEIH, H CIEJOBBIE
KOJIMYECTBA MUTATEJIbHBIX BELIECTB, TAKMX KaK COJH JKeje3a, MapraHmna, oopa, Meau,
K00ajabTa, MOJHOIEHA U [[UHKA.

IIpy HeoOXOOMMOCTH MOTYT MPUCYTCTBOBATH JAPYrH€ JOMOJHHUTEJIbHBIE
KOMIIOHEHTBI, HaIpuMep, 3allUTHbIE KOJJIOUJIBI, CBA3YIOLIME CPEACTBa, Kiesllne
BEIECTBA, 3aryCTUTENH, THUKCOTPOIHBIE BEIECTBA, CHOCOOCTBYIOIIHE
NPOHUKHOBEHHUIO BELIECTBA, CTAOMIN3aTOPBI, CEKBECTPAHTHI, KOMILIEKCOOOpasyromue
cpeactBa. B o0mem, akTHBHBIE KOMIIOHEHTBHI MOXHO KOMOWMHHUPOBAaTH C JHOOOH
TBEPAOH WIU KUIKOWU NOOABKOW, KOTOPYK OOBIYHO MCTOJB3YIOT MPH MPUTOTOBICHUHU
cocTaBoB. B 00meM, KOMINO3UIIMH W COCTaBbl B COOTBETCTBUHM C H300peTeHHEM
conepxxat Mexay 0.05 u 99 mac.%, 0.01 u 98 mac.%, npeanoururenvHo Mexay 0.1 u
95 mac.%, 6onee mpenmoututeabHo Mexay 0.5 u 90 mac.% aKTUBHOTO KOMIIOHEHTA,
HauOonee mpeanmouTutenbHO Mexay 10 m 70 mac.%. AKTHUBHBIE KOMIIOHEHTBHI HJIH
KOMIIO3HUIIMU B COOTBETCTBHU C M300pETEHHEM MOXKHO MPUMEHSITh CaMH MO cebe uiy,
B 3aBHCHMOCTH OT UX COOTBETCTBYIOIIHMX (PU3NUYECKHX H/UJIH XUMHUYECKUX CBOHCTB, B
BHUJI€ UX COCTABOB MJIM NMPHUTOTOBJIEHHBIX M3 HUX (HOPM IJIs NIPUMEHEHHs, TAKUX Kak
a’po30JIU, KaINCyJIbHbIE CYCIE€H3UHM, KOHLEHTPAThl XOJOJAHOIO TyMaHa, KOHIEHTPAaThl
ropsidero TyMaHa, 3aKalCyJlupOBaHHbIE TPaHyJbl, MEJIKHE TpaHyjibl, TeKydue

KOHLUECHTpAThl  OAJId O6pa6OTKI/I CEMAH, TOTOBBIC [ MNPUMCHCHUSA pPaCTBOPHI,
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NbUICBUAHBIC TMOPOLIKH, SMYJbIHPYCEMbIC KOHLCHTPATBI, 3MYJIbCUHU MaCJI0-B-BOAC,
OMYJIbCUHU BOJA-B-MacJie, MaKpOrpaHyJbl, MUKPOIrPaHyJbl, AUCIEPTUPYEMBIE B Maclie
MNOpPoLKH, CMCIIUBACMBIC C MACJIOM TCKYYUEC KOHUOCHTPATbl, CMCHINBACMBbBIC C MACJIIOM
KUAKOCTH, TEHbI, TMAacThl, MOKPbITbIE MECTULUAAMU CEMEHa, CYCIHEH3HMOHHBIE
KOHLIEHTPATHI, CYCIE€H3MOHHO-3MYJIbCUOHHBIE KOHLIEHTPATHI, pacTBOpUMBIE
KOHLIEHTPATBI, CYCIIEH3WH, pacHbUIsieMble MOPOLIKH, pPacTBOPHUMBIE IOPOIIKH,
NPOAYKTHI AJIsA ONbIJIMBAHUA U T'PAaHYJIbI, PACTBOPUMBIC B BOAEC I'PaHyJIbl UJIHU Ta6.]'[eTKI/I,
pacTBOpUMBIE B BOAE IOPOMIKH IJIA O6pa6OTKI/I CEMsAH, CMauHMBacMbIC IMOPOUIKH,
HaTypaJbHbIE MNPOAYKTbI MW CHHTCTUYECKHUEC BCIIECTBA, MPOINHUTAHHBIE AKTHBHBIM
KOMIIOHEHTOM, a TaKX€ MHKPOKAICYJUPOBAHHHBIC B MOJUMEPHBIX BECIIECCTBAX U B
MOKPOBHBIX MacCCax IMperapaTbl AJid CEMAH, a TAKKE COCTABbI B YJIbTpaMaJlbIX O6’bCMaX
aisi 00pa3oBaHMs XOJOAHOTO UJIM FOPSIYero TyMaHa.

VYIOMSIHYTbIE COCTaBbl MOTYT OBITh MPUTOTOBJIEHbI H3BECTHBIM 00paszowm,
HalmpuMep, NyTeM CMECHINBAHUA aKTUBHBIX KOMIIOHCHTOB IO MeHbIIeH MEpE C OAHUM
OOBIYHBIM HAIOJHUTEJEM, pPAaCTBOPHUTENIEM WIH pa30aBUTEIEM, 3SMYJbTCHPYIOUIUM
CPeNCTBOM, MAUCHEPTUPYIOIUM CPEACTBOM HW/UJIHM CBS3YIOUIUM CPEACTBOM UJIH
(GUKCUPYIOIIUM CPEICTBOM, CMAauWBAKOIUM CPEICTBOM, BOJOOTTAJIKHUBAI LM
CpeacTBOM, HeoOs3aTeNnbHO CHUKKaTHBaMu u Y P-crabunusatopamu, U HeOOs3aTEIbHO
KpaCUTEIAMU 141 NUIrMCHTAMHU, NpOTUBOBCIICHUBATECIISAMH, KOHCCPBHUPYHOIIUMU
CpenCTBaMH, BTOPUYHBIMH 3aryCTUTEJSIMH, KJISIUMHU BELIECTBAMU,
ruO0epenauHaMu, a TakXke JPYrMMH BCIIOMOTaTEJIbHBIMHU  BELIECTBAMH IS
nepepabOTKH.

KoMmo3uuuu B COOTBETCTBUM C H300pETEHHEM BKJIOYAKOT HE TOJBKO COCTABBI,
KOTOpPBIE YK€ TOTOBbBI K IPHUMCHCHHIO HW MOIYT 6bITb HaHECE€Hbl C IIOMOIIBIO
NOAXOMASIIEro yCTPONCTBA HA PAaCTEHUs WJIM HAa CEMeHa, HO TakKKe M MMEIOLINEeCs B
NmpoJa’ke KOHLEHTPAThI, KOTOpble TNepen MNPHUMEHEHHEM HeoOxXxonumMo pa3daBUTh
BOJIOM.

AKTHBHBIE KOMIIOHEHTHI B COOTBETCTBUH ¢ U300pEeTEHHUEM MOTYT CaMH Mo cebe
WIN B BUAE MX (TOPrOBBIA CTAHAAPT) COCTABOB, WJH K€ B BHAE NMPHUTOTOBJIEHHBIX H3
3THUX COCTaBOB (I)OpM Al TPUMEHCHHUA TNPUCYTCTBOBATH B BHUAC CMECHU C NPYrUMHU
(I/ISBGCTHI:;IMI/I) AKTUBHBIMU KOMIIOHCHTAMH, TAKUMHU KaK MHCECKTULHWAbI, aTTPAKTAHTHI,
CTEPUIIU3ATOPHI, OAKTEPUIIUbI, AKAPULIUABL, HEMATULHUIbI, (YHTUIUABI, PErYIATOPHI

pocTa, Fep6I/II_II/IZ[bI, y,I[O6peHI/I$I, AHTHUOOTHI HJIM XUMHUUYCCKHNE CUTHAJIbHBIC BEIIECCTBA.
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OOpaboTky pacTeHHMil U YacTell pacTeHHH B COOTBETCTBUU C HU300peTeHHEM
AKTUBHBIMH KOMIIOHEHTAMH HJM KOMIIO3WLIMSIMHU BBIMOJHSIOT HEMOCPEACTBEHHO HIIH
NyTeM BO3AEHCTBHS Ha HMX OKPYXKAKINYI Cpeay, >KU3HEHHOE MNPOCTPAHCTBO HIIH
CKJIAJICKO€ TPOCTPAHCTBO, HMCHOJB3ysl OOBIYHBIE crmocoObl 00paboTKH, Hampumep,
NyTeM OKyHaHHUs, pa3OpbI3ruBaHUs, MEJKOJUCIIEPCHOTO pPAaCHbUICHUS, OPOIIEHUS,
UCHApeHHUs], ONMbUIMBAHMs, O0Opa3oBaHUs TyMaHa, pa3OpachlBaHUs, MOKPBITUS IEHOH,
pa3Ma3bIBaHUs, HaMa3bIBaHUsI, MOJUBA (IPOMUTHIBAHMS), KAMEJIbHOTO OPOIIEHUS H, B
cly4yae Marepuania s pa3MHOMKEHHUs, B Y4aCTHOCTH, B CJIydae CEMEHHOr0 mMaTepuala,
KpPOME TOTrO, MyTeM CyXoil oOpaboTKu ceMsiH, BliaxHOUW 00paboTku cemsiH, 00paboTku
B3BECHIO, MHKPYCTUPOBAHMSI, HAHECEHHs] OJHOCJIOWHOTO U MHOTOCJONHOTO MOKPBITHS
u T.1. Kpome TOro, BO3MOXHO HaHECEHHE AaKTHUBHBIX KOMIIOHEHTOB METOIO0M
yJbTpaMalbix 0OBEMOB MJIM HHXKEKTHPOBAHHE MperapaTa akTUBHOTO KOMIIOHEHTA HIIH
CaMOro aKTUBHOTO KOMIIOHEHTa B MOYBY.

Kak Takxe omnucaHo Huke, 00paboTka TPAaHCIe€HHBIX CEMsSH aKTHBHBIMHU
KOMIIOHEHTaMHU WJIM KOMIIO3HMLHSIMU B COOTBETCTBUHU C M300peTeHHeM uMeeT ocoboe
3Ha4YeHHue. DTO OTHOCHUTCS K CeMeHaM pacCTeHHil, KOTOpbie COAEp)KaT MO MEHbIIeH
Mepe OIUH I'eTepOJIOTUYHBIH M'eH, KOTOPBIH MO3BOJISIET SKCIPECCHIO MOJUMENTHAA HIIH
Oenka C HMHCEKTUIMJHBIMH CBOWCTBAMHU. [ €TEpOJIOTMYHBI T€H B TPAaHCTE€HHBIX
CEMEHax MOXET HMEeTh MPOUCXOXACHUE, HAIpUMep, U3 MHKPOOPTaHH3MOB BHUIOB
Bacillus, Rhizobium, Pseudomonas, Serratia, Trichoderma, Clavibacter, Glomus unu
Gliocladium. IIpenmo4YTuTeNbHO 3TOT reTePOJOTHUHBIA r'eH nmpoucxoaut u3 Bacillus
Sp., TpUYeM B 3TOM cCly4ae TeHHBbIH NPOAYKT 3(P(eKTUBEH NPOTUB MOTHIJIbKA
KYKYPY3HOTO W/HMJIM 3amaJHOTO KYKYPY3HOTO Kyka. leTeponoruuHbiii reH Oouee
npeano4YTuTeNbHO npoucxoauT u3 Bacillus thuringiensis.

B KOHTekcTe HACTOsIIero H300peTeHus, KOMIO3ULHMI B COOTBETCTBHH C
u300peTeHreM HAHOCAT Ha CeMeHa caMmy mo ce0e MM B BHUIE MOAXOMSIIEr0 COCTaBa.
[IpenmoutrurenbHo, uTOOBl u30exaTh MNOBpeXxAeHW mnpu oOpaboTke, cemMeHa
00pabaThIBAIOT B TAKOM COCTOSIHMH, MPU KOTOPOM OHHM JOCTATOYHO CTaOuMybHBI. B
obmem, oOpaboOTKy CeMsSIH MOJKHO NMPOBOAUTH B JOOOE BpEeMs B IMPOMEKYTKE MEXAY
cbopom ypoxkass U moceBoM. OOBIYHO HCIOJB3YIOT CEMEHa, KOTOpbIe OTAEJeHbI OT
pacTeHHus U OCBOOOXKIEHBI OT MOYATKOB, IIENyXH, cTeOsel, 000J04eK, BOJOKOH HIIH
MSIKOTH TJI00B. HampumMep, MOJKHO HMCIOJIb30BATh CeMeHa, KOTOpble ObUiH COOpaHBbI,

OYMIIEHBl W BBICYIIEHBI A0 COAEp>KaHUs Biaru mMeHee 15 mac.%. AJbTepHATUBHO,
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Tak)kK€ MOJKHO UCIIOJIb30BaTh CEMEHAa, KOTOpbIe IOCJe CYIIKU, Hampumep, ObLIH
oOpaboTaHbl BOJOH M 3aTEM CHOBA BBICYLIEHBI.

B oOwmewm, npu oOpaboTke ceMmsiH ciienyeT oOpamaTh BHUMaHHE Ha TO, YTOOBI
KOJIMYEeCTBO KOMIIO3ULIMU B COOTBETCTBUU C M300pETeHHEM W/UJIU NPYrux N00aBOK,
HAHOCHMBIX Ha CeMeHa, BbIOUPAIOCh TaKUM, YTOOBI He OBLIO HAPYLIEHO MPOpPaCTaHHE
CeMsiH, U COOTBETCTBEHHO, HE MOBPEKIANIHCh MPOPOCIINE M3 HUX pPACTEHUs. ITO
OCO6CHHO cjIeayer npuHUMaTb BO BHUMAHHUE B CJIy4a€ AaKTUBHBIX KOMIIOHCHTOB,
KOTOpPBIC MPHU ONPEACICHHBIX HOPpMAX BHECCHUA MOTYT HNPOABIATDH q)HTOTOKCPI'—IeCKI/Ie
s dexTsr.

KOMHOSI/IL[I/II/I B COOTBETCTBUU C I/1306peTeHI/IeM MOXHO HAHOCHUTDH
HECMMOCPEACTBEHHO, T.€. B OTCYTCTBUHU KaKI/IX-J'II/I6O APyrux KOMIIOHCHTOB H 663
pazbaBnenus. B obmem, Ha ceMeHa MPEaMOYTUTETbHO HAHOCUTh KOMIIO3HIIUUA B BUJE
NMOAXOAsAIero coctana. I[loagxonsue cocTaBbl U cocoObl 00pabOTKU CEMSH H3BECTHBI
cregquaiucrtaM B I[aHHOI\/'I O6.]'IaCTI/I TEXHHUKU W OMNHUCAHbI, HAIPUMEP, B CICAYIHOMIUX
nokymentax: US 4,272,417 A, US 4,245.432 A, US 4,808,430, US 5,876,739, US
2003/0176428 A1, WO 2002/080675 A1, WO 2002/028186 A2.

AKTHUBHBIE KOMIIOHEHTBI B COOTBETCTBUH C I/1306peTeHI/IeM MOXHO NEPEBECTU B
O6bILIHbIe COCTaBbl OJisd MPOTpaBJIMBAHHUA CEMAH, TAKHEC KaK pPaCTBOPbBI, 5MYJIbCHHU,
CYyCII€H3UU, MOPOLIKH, MMEHbI, B3BCCU WJIU APYTU€ MOKPOBHBIC KOMIIO3ULINH OJid CEMSH,
a TaK)Ke COCTaBbI B yJbTPaMalbiX 0ObeMax.

OTH COCTaBbl MOJY4YaIOT HM3BECTHBIM OOpa3OM, MyTeM CMEIIMBAHUS AKTHBHBIX
KOMIIOHEHTOB ¢ OOBIYHBIMH HO00OaBKaMH, Hampumep, OOBIYHBIMU HAMOJHHUTEISIMHU H
pPaCcTBOPUTECIIAMU HUITU pa36aBI/ITeJ'I$IMI/I, KpaCUTECJIAMH, CMaYUBAKOIUMU CpPECACTBaAMU,
JUCIEPTUPYIO LIUMHU cpeacTBamy, SMYJIBTUPYOLUIUMU CpeACTBaMHU,
NMPOTHUBOBCIICHUBATEIISIMU, KOHCCPBHUPYHOIMIUMHU cpeacreamu, BTOPUYHBIMHA
3aryCTUTENISIMH, KJIeSIIIUMU BelecTBaMu, rudbOepeinHaMu, a TaK:Ke BOJIOM .

KpaCI/ITeHﬂMI/I, KOTOPBIC MOTYT NPUCYTCTBOBATb B COCTaBax AJId MPOTPaBJIUBAHUSA
CEMSAH, MPUMCHACMBIX B COOTBETCTBUU C I/1306peTeHI/IeM, ABJIAKOTCA BCEC KPACUTECIIU,
KOTOPbIE SBIAIOTCS OOBIYHBIMH Ui Takux wnejeld. MOXKXHO HCIONb30BaTh JHOO
NUTMEHTBbI, KOTOpblE MaJIOPAaCTBOPUMBI B BoAe, JHOO KpacHTeNu, KOTOpbIE
pacTBOPpUMBI B BOAC. HpI/IMepr BKJIOHAOT KPACUTECIIHU, U3BCCTHBIC NMOA HA3BAHUAMU
Rhodamine B, C.I. Pigment Red 112 u C.I. Solvent Red 1.

IIpurogHbIMH CMAaUYUBAKINUMHU CPEACTBAMHU, KOTOPbIE MOIYT NPUCYTCTBOBAThH B

cocraBax JJIS MNpoTpaBJIMBAaHUA CCMsH, NPpUMECHACMBIX B COOTBETCTBUH C
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n300peTeHrneM, SBISIOTCA BCE BELIECTBA, KOTOPBIE CHOCOOCTBYIOT CMA4YUBAHUIO H
KOTOpbIE  SIBIAIOTCS  OOBIYHBIMM  JJIsI  COCTABOB  arpOXMMHYECKH  aKTHUBHBIX
KOMIIOHEHTOB. IIpeanoyTuTeIbHO MOKHO HCIOJBb30BaTh AJKUIHAPTAINHCYIb(OHATHI,
TaKue Kak AMU3O0NPONUII- UK AUU300yTUII-HAPTATUHCYIb()OHATHI.

[MTogxoaAmuMHu OUCHEPTHPYIOUIUMH CPEACTBAMH W/MJIHM 3MYJbTUPYIOIIUMU
CpenCcTBaMM, KOTOpPBbIE MOTIYT HpPHCYTCTBOBATb B COCTaBax UIsl IPOTPABIMBAHMUS
CeMsiH, MPUMEHSIEMbIX B COOTBETCTBHHU C H300peTEHUEM, SIBISIOTCS BCE HEHOHHBIE,
AHUOHHBIE W KATUOHHBbIE IUCIEPTHPYIOIIUE CpPEeACTBa, OOBIYHBIE IS COCTABOB
arpOXMMHUYECKH aKTUBHBIX KOMIIOHEHTOB. IIpenmoureHue OTHAOT MPUMEHECHUIO
HEHOHHBIX WJIH AaHUOHHBIX AUCIEPTUPYIOLUIUX CPENCTB WIH CMeCell HEHMOHHBIX HIIH
AHUOHHBIX JUCTIEPTUPYIOLUX cpenctB. [loaxonsiine HEMOHHBbIE AUCIEPTHPYIOIINE
CpenCcTBa BKIIOYAKOT, B OCOOGHHOCTH, OJIOK-IOJUMEPHI STHICHOKCU/TIPONUIEHOKCHU,
IPOCTBIE aNKUI( CHONTOJHUT UK OJIEBbIE s3¢upsr u MPOCThIE
TPUCTUPUIPEHONTONUTIHKONEeBbIe  3Gupbl, u ux  (ochaTUpOBaHHBIE  HIIH
cynb(haTupoBaHHbIEe MPOU3BOAHBIE. [lOAXOAAIMMMHI AHHMOHHBIMU JIHCHEPTUPYIOMUMHU
CPeACTBAMH SIBISIOTCS, B OCOOEHHOCTH, JUTHOCYJIb(OHATHI, CONH MOJIHAKPUIOBON
KHCJIOTHI ¥ apuiICybpoHaT-HOpMaNbAeTrUAHbIE KOHEHCATHI.

IIpoTUBOBCIIEHUBATENSAMH, KOTOPBIE MOTYT NPUCYTCTBOBaTH B COCTAaBax MJIs
NPOTPABIMBAHUS CEMsSH, IPUMEHSIEMBIX B COOTBETCTBUU C U300PETEHUEM, SIBISAIOTCS
BCE BEIECTBA, IMOJABJIAOIIME OOpa3oBaHWE TEHBI, OOBIUHbIE MJIg COCTABOB
arpOXMUMHUYECKH aKTHUBHBIX KOMIIOHEHTOB. [IpeAmodTHUTEeNbHO MOXKHO HCIOJb30BaTh
CHUJIMKOHOBBIE TPOTUBOBCIIEHUBATENN U CTEApaT MarHus.

KoHCepBUPYIOUIMMH CPEICTBAMHU, KOTOPbIE MOTYT MPUCYTCTBOBATH B COCTaBax
101 TIPOTPABJIMBAHUS CEMsH, NPUMEHSEMbIX B COOTBETCTBUM C H300peTeHUeM,
SABJISIIOTCS BCE BEINECTBA, NPHUTOAHBIE [JI HCIOJb30BAHUS B TAaKUX LEJISIX B
arpOXMMHUYECKUX KoMmmo3uuusx. [Ipumepsl BkIOUarT nuxjgopdeH u mnonydopmaib
O€H3UJIOBOro CIUPTA.

BTOpUYHBIMU 3aTyCTUTENSIMH, KOTOPBIE MOTYT HMPUCYTCTBOBATh B COCTAaBaxX MJIS
NPOTPABIMBAHUS CEMSIH, IPUMEHSIEMBIX B COOTBETCTBHUHU C M300pETCHUEM, SIBISIOTCS
BCE BEIIECTBA, NMPUTOJHBIE IJS HCIOJb30BAHMUS B TAKUX ILENAX B arpOXUMHYECKHUX
KOMIo3unusx. IlpenmouruTenbHble MPUMEPHl BKIOYAKOT MPOU3BOJIHBIEC LEJIIOIO3bI,
NPOM3BOAHBIE AKPHJIOBOH KHCIOTBHI, KCAHTaH, MOIU(PUIUPOBAHHBIE TJIHUHBI U

BBICOKOOUCIIEPCHYKO KPEMHHUEBYKO KUCIIOTY.
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[IpurogHBIMH KJESLIMMU BEINECTBAMH, KOTOpbIE MOTLYT MPUCYTCTBOBATH B
cocTaBax Uil NPOTPABJIMBAHHS CEMSIH, IMPHUMEHSEMBbIX B COOTBETCTBHH C
n300peTeHneM, SBISIIOTCS BCE OOBIYHBIE CBSI3YIOIIME CPEACTBA, NPUTOAHBIE IS
UCIOJNIb30BAHUS B MNPOAYKTaxX [JIsi MNPOTPABIMBaHMUS CceMsH. IIpeamodTuTenbHbIe
NpUMEpPBl BKJIOYAIOT MOJUBHHUINMUPPOIUAOH, MOJUBUHUIALETAT, MOJIMBUHUIOBBINA
CHUPT U THUIIO3Y.

CocTtaBbl sl TPOTPABIMBAHHUS CEMsH, MPUMEHsIEMble B COOTBETCTBHH C
u3o0peTeHueM, MOXKHO TMPHUMEHSITh, JUOO HEMmOCpeACTBEHHO, JubO mocie
npeaBapuUTENbHOTO paszbaBieHuss BOAOW, maisi 0O0pabOTKM MIHUPOKOTO CHEKTpa
pa3NUYHBIX CEMsIH, BKJIOYas CeMeHa TPAHCTeHHBIX pacTeHui. B 3ToM ciayuae
BO3MOJKHO, YTO B pe3yJbTaTe B3aUMOJEHCTBUS C BO3HUKIIMMH B pe3yjbTaTe
SKCIOPECCHM  BeleCTBAMH, Takxke  OYAyT  MPOSBISATHCA  JOMOJHHUTEJIbHBIE
cuHeprudeckne 3G exTsl.

Jlns 0OpaboTKU CeMsiH COCTaBaMU IJIsl IPOTPABIMBAHUS CEMSH, TPUMEHSIEMbIMH
B COOTBETCTBHHM C HM300peTeHHEM, WJHU MpernaparamMu, MOJYYEHHbIMH M3 HUX MyTeM
noOaBjieHUsT BOZIBI, MOAXOASINMM OOOPYAOBAHHEM SIBJSIOTCS BCE YCTAHOBKH IS
CMELIMBaHMS, OOBIYHO HCIOJIb3yEeMble ISl MPOTPaBIMBaHUsI ceMsiH. B ocobeHHOCTH,
METO/AMKA MPOTPABIMBAHUSA CEMSH 3aKJII0OYAeTCSd B NMOMELIEHUU CEeMSH B CMECHUTEb,
n00aBJIeHUN OMNPENEICHHOrO JKeJaeMOro KOJIMYeCTBa COCTaBa IJsl MPOTPABIMBAHUS
cemsiH, nubo camoro mo cebe, mubo mpeaBapuTeNbHOE pa3daBIEHHOrO0 BOIOW, U HMX
CMELIMBAHUHU A0 Te€X IOp, NMOKa COCTaB HE pacCIpeNesuTCs OJAHOPOAHO Ha CeMeHax.
ITpn HEOOXOAMMOCTH MOCJE 3TOTO MPOBOASAT ONMEPALHIO CYLIKH.

AKTHBHBIE KOMIIOHEHTBHI B COOTBETCTBHH C H300peTEeHHEM TMpH XOpOLIei
NEPEHOCUMOCTU PACTEHUSMH, OJIATONPHUSATHOW TOKCHUYHOCTH JJIsi TEIIOKPOBHBIX
JKMBOTHBIX M XOpOLIEW MEePEHOCHUMOCTH  OKpyXKarwuleld Ccpenod  sABISIOTCS
NOAXOASIIUMHU ISl 3aIMUThl PACTEHHWH M OPraHOB pPACTEHWi, IJs MOBbIIESHUS
YPOKAWHOCTH, M JJisg YJy4YIIeHHs KadecTBa CoOOpaHHOro yposkas. HX MOXHO
NPEeANOYTUTEIbHO MPUMEHSITh B Ka4eCTBE CPEACTB 3aIUMThl pacTeHuii. OHU aKTHUBHBI
[0 OTHOILIEHUIO K BHIaM C HOPMaJbHOH YyBCTBUTEJIbHOCTHIO U YCTOWUYMBBIM BHAM, a
TaKKe OTHOCUTEJBHO BCEX HJIM OTHEJbHBIX CTAIUI Pa3BUTHS.

PacTenusi, xoTopble MOXXHO 00pabaTbiBaTh B COOTBETCTBUU C H300pETEHHEM,
BKJIFOYAIOT CJIEAYIOI[HE OCHOBHBbIE KYJbTYPHBIE PACTEHHUs. KYKypy3a, coeBble 0OOHI,
XJOMYaTHUK, MAacCJIW4YHBIE KyJIbTYypbl poma Brassica, Takme kak Brassica napus

(nampumep, kaHona), Brassica rapa, B. juncea (Hampumep, (monesasi) ropumia) u
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Brassica carinata, puc, MmeHHLa, caxapHasi CBeKJa, CaXapHBI TPOCTHUK, OBEC, POXKb,
SSYMEHb, POCO U COPro, TPUTHUKAJE, JIEH, BUHOTpaJ U pa3JudHble PPYKThl U OBOLIH U3
pa3HbIX OOTaHMYECKUX TAKCHCOB, TakWe Kak, Hampumep, Rosaceae sp. (Hampumep,
CeMeYKOBbIe (PYKThI, TaKM€ KaK SIOJOHM M TPYLIH, a TAKKE KOCTOUYKOBbIE (PPYKTHI,
Takue Kak abpHKOCHI, BUIIHU, MUHAAJIb U MEPCUKHU, U ATOIbI, TAKHE KaK KJIyOHHKA),
Ribesioidae sp., Juglandaceae sp., Betulaceae sp., Anacardiaceae sp., Fagaceae sp.,
Moraceae sp., Oleaceae sp., Actinidaceae sp., Lauraceae sp., Musaceae sp.
(Hanpumep, OaHaHOBBIE AepeBbs W IaHTanuu), Rubiaceae sp. (Hampumep, kode),
Theaceae sp., Sterculiceae sp., Rutaceae sp. (Hampumep, JHMOHBI, amNeJbCHHBI U
rpeiindpyTsel), Solanaceae sp. (Hampumep, ToMaThl, KapTodennb, nepern, OakaakaHbl),
Liliaceae sp., Compositae sp. (Hampumep, cajaT-jJaTyK, apTUIIOKU W ITUKOPUH —
BKJIFOYAsi KOPHEBOW LIMKOPUN, SHANBHI UIn OOBIKHOBeHHBIH nukopuii), Umbelliferae
sp. (HampuMmep, MOPKOBB, METPYIIKa, CTeOIEeBON cenpaepeil u KIyOHEeBbIH cebaepeii),
Cucurbitaceae sp. (HampuMep, OTyplbl — BKJIIOYAsi OTyPLbI JIsi MAPUHOBAHUS, THIKBA,
apOy3, TeIKBa-ropyisiHka U nbiHA), Alliaceae sp. (Hampumep, JNyK-mopell U pemyarhlii
ayk), Cruciferae sp. (Hanmpumep, OeJIOKOYaHHAsl KamycTa, KpaCHOKOYAaHHAs Kamycra,
OpOKKOJH, IIBETHAsl KamycTa, Oproccenbckas KamycTa, KUTaiickas JIMCTOBas KamycTa,
KoJabpabu, penbka, XpeH, Kpecc-cajaT M KuTalickas kamycTta), Leguminosae sp.
(Hampumep, apaxuc, ropox u ¢aconp — Hanpumep, ($acoib OTHEHHO-KpacHas |
kopMoBeie 000b1), Chenopodiaceae sp. (Hampumep, MaHrOJbJ, KOPMOBasi CBEKJIa,
IIMTUHAT, CTOJIOBAsi cBekja), Malvaceae (Hampumep, okpa), Asparagaceae (Hampumep,
Crap’ka); MmoJjie3Hble U JEeKOPATUBHbIE PACTEHUS B CaAy U B JIECY, U B KaXJAOM Clydae
reHEeTHYEeCKH MOOU(DUIIMPOBAHHBIE BUIBI STHX PACTEHHI .

Kak yka3aHo BbIllle, B COOTBETCTBHUHM C H300peTeHHEM MOXKHO 00paboTaTh BCe
pacTeHuss M WX YaCTU. B  TIPEANOYTUTEHHOM BapHAaHTE  OCYLIECTBIECHHS
00pabaThIBAIOT BHUIbl IUKOPACTYIIUX PACTEHHH W KyJIbTHBApPbl PACTEHHH, WIIH
pacTeHus, MOJNy4YeHHbIE OOBIYHBIMU OHUOJOTHYECKUMH METOAAMH CEJEKI[UU, TaKUMH
KaK CKpel[MBaHWE WM CJUSHHE MPOTOIMJIACTOB, a TakXe HX 4YacTh. B apyrom
NPEANOYTUTEIHHOM BapHaHTe OCYIIECTBIEHUS] 00pabaThiBalOT TPAHCTEHHbBIE PACTEHUS
U KyJbTHUBApbl PACTEHHUH, MOJyUYEeHHbIE C MOMOIIBIO METONOB T€HHON HHXKEHEPHH, MPH
HeoOxonuMocTH B kKoMOwHamum ¢ OOBIYHBIMU ~ MeTOAaMH  (TE€HEeTHUYEeCKU
MOAU(DUIIMPOBAHHBIE OPTaHU3MBI), a Takke UxX 4actu. [loHsaTrme "dactu" munu "gactu
pacrenuii" mosicieno Bbime. Ocoboe mpeanoyYTeHue B COOTBETCTBHU C M300peTeHHEM

ornaroT 00paboTke pacTeHUH COOTBETCTBYIOILIMX KYJIbTUBAPOB PACTEHHUH, KOTOpPBIE
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UMEIOTCS B IPOAAXKe, UIH HAXOIATCA B UCMOJNB30BaHUM. [lox KynbTUBapaMu pacTeHUN
NOHUMAIOT PAaCTEHUs] C HOBbIMU cBoHcTBaMH ("mpu3HakamMu"), KOTOpbIE BBIPAIEHBI
nyTeM OOBIYHOW CeNeKLMH, IMyTeM MyTareHe3a WIJIH C T[OMOINbI TEXHOJOTHH
pexomOunanTHEIX JIHK. 3TO MOryT OBITH KyJBTUBApPBI, COPTA, OMOTHIIBI M T€HOTHIIHL.

Cnoco6 o0paboTku B COOTBETCTBHHM C H300pEeTEHHEM MOKHO MPUMEHSThH IS
oOpaboTtku reHeTuyecku wmoaupuuupoBaHHbIX opranu3moB (I'MO), Hampumep,
pacTeHUl WM CEeMEHHOro marepuana. I eHeTHYecKu MOAUDHUIMPOBAHHBIE PACTEHUS
(MM TpaHCTEHHBIE pPACTEHHUs) MPEACTABISAIOT COOOH pacTeHus, y KOTOPBIX
reTepOJIOTHYECKUH T'eH CTaOUIbHO BCTPOEH B IeHOM. TepMuH "reTepoJOrH4YecKui
reH" O3HadaeT MO CYIEeCTBY T'€H, KOTOpbIiH obecrnedeH WM COOpaH BHE pPAaCTEHUS U
KOTOpPBIH, B Clydyae BBEAEHHUs B F'€HOM sApa KJIETKH, B F'C€HOM XJOpPOIUIAacTa WJIA B
r€HOM MHUTOXOHAPHH, TNpPHUAAET TPaHCHOPMUPOBAHHOMY PACTEHHIO HOBBIE WJIHU
yJIy4dIIeHHbIE arpPOHOMHYECKUE HJIM APYTHe MPHU3HAKH, MOCKOJIbKY OH 3KCIPECCHPYET
NPEACTABISAIOMUN HHTepeC OCJIOK MJIM MOJUMENTH UIIH MOHMKAIIE PErYIHPYET HIIH
BBIKJIFOYAET JPYroil TeH, KOTOPbIH NPUCYTCTBYET B PACTEHUH, WJIM JPyrUe TeHBI,
KOTOpble MPUCYTCTBYIOT B pacTeHHH (HAmpuUMep, C TOMOIIBI0 AHTHCMBICIOBOMN
TEXHOJIOTUH, KOCYNpecCUoHHON TexHoysorun wunu TexHosoruu PHK-u [PHK-
unrteppepennus|). ['ereponornyecknii reH, KOTOPbIH HAXOOUTCS B TE€HOME, TaK¥Ke
Ha3bIBAIOT TPAHCTeHOM. TpaHCreH, KOTOPBIM omnpexnensercs CBOUM ONpeeseHHbIM
MOJIOKEHHUEM B I'€HOME PacTEeHUs, Ha3bIBAIOT TPAHC(HOPMALIMOHHBIM UJIN TPAHCTEHHBIM
cOOBITHEM.

B 3aBucumMocTM OT COpPTOB pacTeHUNW UJIM KYJIbTUBAPOB PACTEHUM, UX
MECTOHAXOXKJAEHUsT M YCJIOBUH pocTa (MOYBa, KJIMMAT, BEreTALlMOHHBIH TNEPHUON,
nutanue), oOpaboTka B COOTBETCTBHH C M300pETEHHEM MOKET TaKXK€ MPHUBOIUTH K
ceepxaanuTuBHbiM  ("cuHepruueckum")  sddexkram.  Hampumep,  BO3MOXKHBI
cnenyromue 3GPeKThl, KOTOpble NPEBBIMAIT COOCTBEHHO Oupaembie 3(P(eKThl:
YMEHBLIEHHbIE HOPMBl BHECEHHS W/WIN PACHIUPEHHBIH CIEKTP AEHCTBHUS W/WIH
noBbIlIeHHAas 3(P(PEKTUBHOCTh AKTUBHBIX KOMIIOHEHTOB W KOMIIO3ULHH, KOTOpBIE
MOXHO TPHUMEHATh B COOTBETCTBUH C H300pETEHHUEM, JIYULIUHA POCT pPaCTCHUH,
MOBBILUIEHHAS TOJIEPAHTHOCTD MO OTHOIIEHHIO K BHICOKUM HJIM HU3KUM TEMIIEpaTypam,
NOBBILIEHHAS! TOJEPAHTHOCTh K 3aCyXe€ WJIH K COAEPKaHUIO COJU B BOJE WU IMOYBE,
noBbimeHHass 3¢ (QeKTHBHOCTb IBETEeHUs, obyerdyeHne yOOpKU ypOKasi, YCKOPEHHE
co3peBaHms, Oojee BBICOKHME ypoxkau, Oojee KpymHble (GPyKThl, OOsbInas BHICOTA

pacreHuii, Oojiee MHTEHCHBHBIN 3€JIEHBIH IBET JIHCTHEB, OoJiee paHHEE LBETECHHE,
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Ooyiee BBICOKOE KadecTBO H/WiHM Oojee BBICOKAas NHUIIEBas IEHHOCTb COOpPaHHBIX
IpOAYKTOB, OoJiee BbICOKAasl KOHIIEHTpPALMs caxapa B ppyKTax, Jy4lias CTONKOCTh MPHU
XpaHEHUU U/UNu nepepadaTeiBa€MOCTh COOpaHHBIX IPOAYKTOB.

PacTeHus u KyJapTUBApBl PACTEHUI, KOTOPbIE MPEATIOUTHTEIBHO 00pabaTHIBAIOT B
COOTBETCTBHM C HM300peTeHueM, BKJIIOYAIOT BCE pPACTEHMs, KOTOpPbIE HMEIOT
reHeTUYeCKUH  MaTepual, KOTOPBIH IpPUAAeT OTUM  pPACTEHHSIM  OCOOEHHO
NpeANnOYTUTEIbHbIE, TOJIe3HbIe MPU3HAKU (HE3aBUCHUMO OT TOTO, MOJYYEHBI 3TH
NPU3HAKHU B PE3YyJIbTATE CENEKIMH U/HIH OUOTEXHOJOTHI ).

IIpumepsl yCTOHYMBBIX K HEMAaTOAaM pAacTEHUNW OINMCaHbl, HANpPUMEpP, B
CIeNyIIMUX TMaTeHTHbIX 3asBkax: US 11/765,491, 11/765,494, 10/926,819,
10/782,020, 12/032,479, 10/783,417, 10/782,096, 11/657,964, 12/192,904,
11/396,808, 12/166,253, 12/166,239, 12/166,124, 12/166,209, 11/762,886,
12/364,335, 11/763,947, 12/252,453, 12/209,354, 12/491,396 u 12/497,221.

PacTenusi, koTopble MOXXHO 00pabaTeiBaThb B COOTBETCTBUH C H300pETEHHEM,
NPEeACTaBIAIOT  CcOOOW  ruOpumHBIE  PACTEHHS, KOTOpBIE  yXK€  MPOSBISIOT
XapaKTEPUCTUKHU TeTepo3a Uin rudpugHoro 3¢ dexra, 4To NPUBOIHUT B LEJIOM K Oosee
BBICOKOM yPOKAWHOCTH, CHUJIE pOCTa, Jy4lIeMy 3J0POBbI0 MU YCTOWYUBOCTU K
dakTopam OmoTruyeckoro u abuorumyeckoro crtpecca. Takume pacTeHUss OOBIYHO
MOJIy4alOT TYTeM CKpEIINBAaHUA HHOPEJHOW PpOAUTENbCKONW JMHUU C MYXKCKOH
CTEpPUJIBHOCTBIO (KEHCKUH MapTHEp NpU CKpelMBaHUH) C Apyroil uHOpenHOH
pOOUTENbCKOH JIMHHEH ¢ MYyXCKOH (epTHibHOCTBIO (MYXXCKOW mapTHep IpHu
ckpemuBaHuu). ['uOpumHbie ceMeHa OOBIYHO COOUPAIOT C pPACTEHHH C MYIKCKOM
CTePUJIbHOCTBIO U MPOJAIOT MPOU3BOAUTENSAM. PacTeHUs] C MYKCKOW CTEPHIBHOCTHIO
uHoraa (HampuMmep, B Ciydae KYKypy3bl) MOTYT OBbITh MOJIy4E€HBl NMyTEM YIalCeHUs
METEJIOK (T.€. MEXaHHYECKOTO YIOAJCHUS MYXKCKHUX PENpOAYKTUBHBIX OPraHOB HIIH
MYKCKHX COLBETHI), HO 4Yalle, MYKCKas CTEPUJBbHOCTb SBIISIETCS PE3yJIbTaTOM
reHETHYECKUX JNEeTEPMHHAHT B F'€HOME pacTeHHs. B 3TOM ciydae, U B 0OCOOCHHOCTH,
KOrJa CeMeHa SBJSIOTCS JKEJAaeMbIM TMPOAYKTOM, COOHMpaeMbIM C THOPUIHBIX
pacTeHuid, OOBIYHO TOJIE3HO OO0ECHeYuTh TOJHOE BOCCTAHOBJIEHHUE MYIKCKOMH
depTunpHOCTH B TUOPHUAHBIX PACTEHHSIX, KOTOPbIE CONAEPKAT TEHETHYECKHE
NEeTepMUHAHTBI, OTBETCTBEHHbIE 34 MYXKCKYK CTEPHUIBHOCTb. OJTO MOXKET OBITh
OOCTUTHYTO NMyTeM OOECreueHUs TOTO, YTOObI MY>KCKHE MapTHEPHI MPU CKPELUIUBAHUH
UMEJIU TOAXOAAIINE T'€HbI-BOCCTAHOBUTENH (PEPTHIBHOCTH, KOTOPbIE CIIOCOOHBI

BOCCTAaHABJIMBATh MYXCKYI0 (EpTWIBHOCTD B THOPUAHBIX PACTEHUSIX, KOTOpPBIE
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COAepKAT F'eHETUYECKHUE NEeTEPMUHAHTHI, OTBETCTBEHHBIE 32 MY)KCKYI0 CTEPHUJIBHOCTD.
I'eHeTnyeckue MAETEPMHUHAHTBI MYJKCKOH CTEPUJIBHOCTH MOTIYT HAaXOAHMThCS B
nuronnasMme. Ilpumepsl nuronnasMarudeckoi Mykckoi crepunabHoct (CMS) Opuin
ONMHUCaHbl, Hampumep, i BuAoB Brassica. OgHaKO reHeTHYECKHE AETEPMHUHAHTBI
MYXCKOM CTEpPUJIBHOCTH Tak)Xe MOTYT HaxOJIMTbCs B reHome sapa. PacreHus c
MY)KCKOH CTEpUJIBHOCTBIO TAaK)X€ MOXKHO TMOJYYUTh MeTOAaMU OHOTEXHOJIOTIHH
pacTeHul, TAKUMU Kak reHHast uHxeHepusi. OCOOEHHO MOJIE3HOE CPEeCTBO MOTyUYeHUs
pacTeHUH ¢ MYXKCKOW CTepUJIbHOCTBHIO omucano B nybOmukamuu WO 89/10396, B
KOTOPOH pPacKphITO, YTO, Hampumep, puOOHYyKJea3a, Takas Kak OapHa3a, CEJIEKTHBHO
SKCIPECCUPYETCs B KJIETKAX TaleTyMa B ThIYMHKaX. 3aTeM (epTHIBHOCTh MOXET OBIThH
BOCCTAHOBJIEHA C TIOMOIIBIO SKCIPECCHH B KJETKax TalmeTymMa WHTHOUTOpa
pubOHYKJIea3bl, TAKOTO Kak dapcrap.

Hexoropble pacTeHHMs WM KYyJIbTHBAapbl pacTeHHH (MOJIy4eHHBIE METOAAMHU
OMOTEXHOJOTHH pACTEHHH, TAaKUMHU KaK TE€HHas WH)XXEHEpHUs), KOTOPblE MOXKHO
oOpabaTbiBaTh B COOTBETCTBUH C HU300pETEHUEM, SBISIOTCA TOJEPAHTHBIMU K
repOMIIUIaM PAaCTEHUSIMHU, T.€. PACTEHUSMH, CO3IaHHBIMH TOJIEPAHTHBIMH K OIHOMY
WIN HECKOJNbKUM JaHHBIM repOunuaam. Takue pacTeHUs MOXKHO MOJYYHTh JHOO
NyTeM TeHEeTHYEeCKOH TpaHcpopMamuu, JUOO MyTEeM CENEeKLUHH PACTEHUH, KOTOpPBIE
coAepkKaT MyTalHIO, IPUAAOIIYIO TAKYIO TOJEPAHTHOCTb K TrepOnIuaam.

TonepaHTHBIMH K TepOULMIAM PACTEHUSMH SIBISIOTCS, HAIPUMEp, TOJEPAHTHBIE
K rauocaTy pacTeHus, T.€. PACTEHHs, KOTOpPbIE CO3/1aHbl TOJIEPAHTHBIMU K repOunugy
rmudocary uau kK ero comsiM. PacteHuss MoryT OBITh CO34aHbI TOJEPAHTHBIMHU K
rudocaTty pasIUYHbBIMH METOAaMHu. Tak, Hampumep, TOJepaHTHbIe K riaudocary
pacTeHuss MOXKHO CO37aTh MNyTeéM TpaHCOpPMAIlMU PACTEHUs] TEeHOM, KOTOpPbIH
KOAUpPYET bepmeHT S5-eHonmupyBUIIIUKUMAT-3-pocarcunrasy (EPSPS).
I[MIpumepamu Ttakux EPSPS-renoB sBastorcs ren AroA (myrant CT7) OGakrepun
Salmonella typhimurium (Comai u ap., 1983, Science, 221, 370-371), ren CP4
baktepuu Agrobacterium sp. (Barry u np., 1992, Curr. Topics Plant Physiol. 7, 139-
145), rennl, kotopsie konupyoT onHny EPSPS merynsu (Shah u gp., 1986, Science
233, 478-481), onny EPSPS Tomaros (Gasser u ap., 1988, J. Biol. Chem. 263, 4280-
4289) unu onny EPSPS sneycuna (WO 01/66704). Takke MOTYT moapa3syMeBaThCs H
myTtupoBaHHble EPSPS. TonepanTHbie K rindocaTy pacTeHUS MOXKHO TaK)K€ MOJYYHUTh
NyTeM 53KCIPECCHUU TeHa, KOTOPBIM KoaupyeT (epMeHT rinudocaT-OKCHPEeayKTasy.

TonepanTHble k raugocaTy pacTeHUs MOXKHO TaKKe MOJYUYHUTh IYTEM SKCIPECCUU
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reHa, KOTOpBIi komupyeT ¢epmeHT riaudocar-aueruntpancdepasy. TorepaHTHbIE K
riudocaTy pacTeHUss MOXKHO TaKKe TIOJYYHUTh IHyTeM CeJNeKIHU pPacTEeHHH,
copepKalux MPUPOAHbIE MyTallMU YIOMSHYTBIX BbILIE€ I'€HOB. PacTeHus, KOTopble
skcupeccupyroT EPSPS rensl, koTopele mpumarT TOJEPAHTHOCTH K riudocary,
onucanbl. PacTreHus, KOTOpble 3KCIPECCUPYIOT JpPyrue TIeHbl, KOTOpble MPUIAIOT
TOJEPAHTHOCTb K rTiHdOCaTy, Hampumep, TeHbl AekapOOKCHIa3bl, TakXke ObUIH
OTHUCAHBI.

JApyruMu yCTOMYHMBBIMH K TrepOuLHAaM pacTeHUSMHU SIBISFOTCS, HaMpHUMeED,
pacTeHusi, KOTOpbIE CO3JaHbl TOJEPAHTHBIMU K repOuuuaaM, HWHTHOHPYIOIIUM
dbepMeHT TIyTaMHHCHHTa3y, TakuM Kkak Owuamadoc, ¢ochuHOTPpULMH  HIH
rmodocuHaTr. Takue pacTeHHss MOXHO IMOJYYUTh IYTEM OJKCIpPecCUu (PepMeHTa,
KOTOpBbIH o00e3BpekuBaeT repOULHNA, WIU MyTaHTa (PepMeHTa TJIYTaAMHHCHUHTA3bI,
KOTOpPBIH yCTOHYMB K MHrHOMpoBaHU. OZHUM H3 NMPHUMEPOB TAKOro 3Pp(HEeKTUBHOTO
obesppexuBaromero  ¢epmenra  sABisercs  QEpMEHT,  KOTOPbIH  KOAHMPYET
dbochunoTpunuH-aneTunTpanchepasy (Takoit kak, Hanpumep, Oap- WM mat-0eNoK U3
BunoB  Streptomyces). PacTeHus, KOTOpble  3KCIHPECCUPYIOT  3K30TE€HHYIO
bochunoTpunuH-aueTUNTpaHChepasy, ObLIIU OTTUCAHBI.

JlanpHENIIUMHU TOJEPAHTHBIM K TrepOunuaaM pacTeHUSMH TaKXKe SBISIOTCS
pacTeHus, KOTOpbI€ CO3AaHbl TOJEPAHTHBIMU K repOuuuaaM, HHCHOMPYIOIIUM
bepmeHT TUAPOKCH(PEHUITUPYBATANOKCUTEHA3Y (HPPD).
I'mapokcupeHMIMUPYyBaTANOKCUT€HA3bl TPEACTABIAIOT €000 (epMeHTBl, KOTOpbBIE
KaTaJIM3UPYIOT  peakuui, B KOTOopou mapa-ruapokcudpenuwnnupysar (HPP)
npeBpamaeTcss B romoreHtusar. Pacrtenus, kortopele TosepaHTHel Kk HPPD-
UHruOUTOpaM, MOTryT OBITh TPaHCHOPMHUPOBAHBI TE€HOM, KOTOPBIH KOAUPYET
BCTpeHaromuiics B mnpupone ycroduusbiii HPPD-depmeHT, uam reHoOM, KOTOPBIH
KOOUpyeT MyTHpOBaHHBIM win xumepHbli HPPD-pepment, kak ommcano B WO
96/38567, WO 99/24585, WO 99/24586, WO 2009/144079, WO 2002/046387 unu US
6,768,044. TonepantHOCTb K HPPD-mHrubuTtOpamM MOKHO Takke MOJYYHUTb NyTEM
TpaHCOpPMalMU PACTEHUH T'E€HAMHU, KOTOpPbIe KOAMPYIOT ONpenesieHHble (epMEeHTHI,
KOTOpble OOECMeYnBAIOT BO3MOXHOCTH OOpa3OBaHHS TOMOTEHTH3aTa, HECMOTPS Ha
uHruouposanue npuponnoro HPPD-depmenta ¢ mnomomspio wuarudburopa HPPD.
Takue pactenust onucansl B WO 99/34008 u WO 02/36787. TonepaHTHOCTb pacTeHUH
k uHruouropam HPPD MoxHO Takke yJay4dIIUTh NMyTeM TpaHCPOpMaLHUU pPACTEHHUH

re€HOM, KOTOpPBII KoaupyeT ¢pepMeHT npedeHaTneruaporeHasy B JOIOJHEHHE K I'eHy,
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konupyromemy (epment, TonepantHeii Kk HPPD, kak ommcano B WO 2004/024928.
Kpome Toro, pacTeHust MOKHO caenaTh Oosee TojliepaHTHbBIMU K mHruoutopam HPPD
NyTeM BCTPaMBaHUS B HUX TE€HOM TI'€Ha, KOTOPbIH KOAHpYeT (epMeHT, KOTOpBIH
MeTabonu3upyet win paspyumaer nuaruontopsl HPPD, nanpumep, CYP450 ¢pepmenTs
(cm. WO 2007/103567 u WO 2008/150473).

Jpyrue ycToiiyuBbie K repOMIUIaM pacTEHHs MPENCTABJSIOT cCOOOW pacTeHus,
KOTOPBbIM ObllIa MPUaHa TOJEPAHTHOCTh K HHrHOMTOpaM anerojakrarcuuTassl (ALS).
UsBecTHble uHruOutopsl ALS BKIOUYAIOT, Hanmpumep, Cyiab(pOHUIMOYEBUHHBIE,
UMH1a30JIMHOHOBBIE, TPHA3OJONMHUPUMUIUHOBBIE, TUPUMHANHUIOKCU(THO)OEH30aTHBIE
u/unu  Cynb(OHNIAMUHOKAPOOHMITPHA3O0JIHHOHOBBIE TepOununsl. HM3BeCTHO, dTO
paznmuuHble MyTanuu B ¢epmeHte ALS (takke M3BECTHOM KakK CHHTETa3a
aneroruipokcukucyior, AHAS) npungarT TONEPaHTHOCTh K PA3JUYHBIM repOuIuIam u
rpynmnaM repOMIuAOB, Kak omucaHo, Hampumep, B Tranel u Wright (Weed Science
2002, 50, 700-712). Co3nmaHue pacTeHUH, TOJEPAHTHBIX K CYJb(OHWJIMOYEBHHE, H
pacTeHuH, TOJIEPAHTHBIX K WMHIA30JIMHOHY, YK€ omnucaHo. Jlpyrue pacTeHus,
TOJIEPAHTHBIE K CYJIb()OHMIMOUYEBHHE H UMHIA30JIUHOHY, TaKXKe OB OMHUCAHBI.

Jlpyrue pacTeHHs, KOTOpble TOJEPAaHTHbl K MMHIA30JMHOHAM  W/UIHU
Cynb(OHMIMOYEBHHAM, MOKHO IIOJYy4YUTh NyTE€M MWHAYLIUPOBAHHOIO MyTareHesa,
NyTEM CeJNeKLUMH B KJIETOYHBIX KYJbTYpaxX B NPUCYTCTBUU TepOHIUAAa WU NyTEM
MYTaIllMOHHOHN ceJeKkuuu (CM., Harmpumep, s coeBbix 000608 US 5,084,082, nns puca
WO 97/41218, nnsa caxapuoii cBeksbl US 5,773,702 u WO 99/057965, nns canat-
natryka US 5,198,599 wnu nnst nogconHeunnka WO 01/065922).

Hexoropble pacTeHHMs WM KyJIbTHBAapbl pacTeHHil (MOJIydeHHBIE METOJaMHU
OMOTEXHOJOTHH PACTEHHUH, TAKMMH KaK I€HHash MHXKEHEPUs), KOTOPbIE TaK)Ke MOXKHO
oOpabaTbiBaTh B COOTBETCTBUH C H300pETEHUEM, SBISIOTCA TOJEPAHTHBIMU K
¢dakTopam abuoruueckoro crtpecca. Takue pacTeHUs MOXKHO MOJYYHTh NyTEM
IreHEeTHYECKON TpaHCPOpPMALMHU WIH MYyTEM CEJEKIHH PAaCTeHHH, KOTOPbIE COIepIKaT
MyTalHIO, TNPUAAOMYI TaKyl YCTOHYMBOCTH K crpeccy. OcCoOOEHHO Tmose3HbIe
YCTOHYHBBIE K CTPECCY PACTEHHUS BKIIOYAIOT CIEAYIOIINE:

a.  pacTeHHs, KOTOpble COAEPKAT TPAHCTEH, KOTOPBIH COCOOEH YMEHBIIHTH
JKCIPECCUI0 W/uinu akTUBHOCTH reHa mnoau(ADP-puGosa)nmonumepasst (PARP) B

KJIETKax paCTeHI/Iﬁ HUJIN B PAaCTCHUAX
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b.  pacTeHus, KOTOpPBIE COMEP’KAT IOBBIIIAKLINNA TOJEPAHTHOCTh K CTPECCY
TPAHCT€H, KOTOPBIM CMOCcOO€H YMEHBUINTbh 3KCHPECCUI0 H/UIN aKTHUBHOCTH TI'€HOB
pacTeHuil U KJIeTOoK pacTeHui, kogupyromux PARG;

C.  pacTeHHs, KOTOpble COAEPKAT NOBBIMAIIINN TOJEPAHTHOCTb K CTpeccy
TPAaHCI€H, KOTOPbII  KOAMPYeT B  PACTeHUSAX  (PYHKIHOHAIbHBIH  (epMeHT
pPEYyTUIN3ALMOHHOTO MyTH OMOCHHTE3a HUKOTHHAMHUAAAEHUHANHYKJICOTHUIA, BKIIKOYast
HUKOTUHAMHUIa3y, HHUKOTHHAT-pochopudoszuntpanchepasy, HHKOTHHOBAS KHUCIOTa-
MOHOHYKJICOTHAACHUITPaHCepasy, HUKOTUHAMUIAICHUHIHHY KJIECOTHACUHTETA3Y
unu HukotuHamunadochopudozuntpanchepasy.

Hexoropble pacTeHHs WJIM KYyJIbTHBApbl pacTeHHi (MOJIy4eHHBIE METOAaMHU
OMOTEeXHOJOTHU PACTEHUH, TAKUMH KaK M€HHas MHXKEHEPUs), KOTOPbIE TaKKE€ MOXKHO
oOpabaTbiBaTh B COOTBETCTBHH C H300pETEHHEM, IOKa3bIBAIOT H3MEHEHHOE
KOJIMYECTBO, KAa4eCTBO W/UJIU CTAOUIBHOCTH MPU XPAHEHWH COOPAHHOTO MPOIYKTa
U/WIM M3MEHEHHbIE CBOICTBA ONpPENENICHHbIX KOMIIOHEHTOB COOPAHHOrO MPOAYKTA,
KaK, HallpuMep:

1) TpancreHHble pacTeHHUs, KOTOpPbIE CHHTE3UPYIOT MOAU(PULHUPOBAHHBINA
KpaxMaJ, KOTOPbIii OTHOCHUTENIbHO CBOMX (PU3MKO-XHMHUYECKUX CBOICTB, B HaCTHOCTH,
COAEpKAaHMUS  aMUIO3bl HWJIM COOTHOLIGHUS  aMMJIO3a/aMMIJIONEKTHH, CTENEeHHU
pa3BeTBJEHMS, CpeJHeH  AJMHBI [enu, pacnpeneNeHuss OOKOBBIX  LeNeH,
XapaKTepPUCTUK BS3KOCTH, MPOYHOCTH TelsA, pa3Mepa 3epeH Kpaxmaua u/wiu
Mop¢osoruu 3epeH kpaxmania, IMeeT U3MEHEHHS IO CPABHEHUIO C CHHTE3UPOBAHHBIM
KpaxMaJIOM B KJIETKaxX AUKOTO THIA PACTEHUM WJIM B PACTEHUSX AUKOIrO THIIA, TaK YTO
5TOT MOAUGMUUMPOBAHHBIA Kpaxmaj Jyd4lle MOAXOAUT JJIsi  ONpeaeSIeHHBIX
NPUMEHEHUN.

2) TpaHcreHHble pacTEeHHUS, KOTOpbIE CHHTE3HPYIOT HE KpaxXMalibHbIC
yIJIEBOJAHBIC TMOJUMEPHI, HJIM KOTOPblE CHHTE3HPYIOT HE KpaxXMalibHble YIJIEBOJHBIC
MOJIIMEPHI, CBOMCTBA KOTOPBIX MO CPABHEHUIO C PACTCHHUSMH AUKOTO THUIA U3MEHEHBI
06e3 reHermuyeckod wmoaudpukanuu. I[IpuMepamMu SBISIOTCS pPACTEHHS, KOTOPbIE
NPOAYLUHPYIOT MOTUPPYKTO3Y, B OCOOEHHOCTH, MHYJIHWHOBOTO U JIEBAHOBOI'O THIIA,
pacTeHus, KOTOpble MNPOAYUHPYIOT anbda-1,4-TII0OKaHbI, pAaCTEHHs, KOTOpPBIE
npoayuupymT anbda-1,6-pazBerBieHHble anbda-1,4-TIIOKaHBI, U PACTEHUS, KOTOPHIE
IPOAYLUHPYIOT aJITEPHAH.

3) TpaHCreHHBIE pacCTEHHUs, KOTOPbIC MPOAYLUHUPYIOT THATYPOHAH.
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4) TpaHcreHHble pacTeHUs WIM THOPHUIHBIE PACTEHUs, TaKHe KaK pemvaThii
JyK C ONpeAeNeHHbIMH CBOMCTBAMHU, TAaKMMHU KakK "BBICOKAas MAOJS PACTBOPHUMBIX
TBepAbIX BemecTB", "mManasa octpora" (LP) n/unm "anurenpHasa coxpansemocts" (LS).

Hexoropble pacTeHHs WM KyJIbTUBapbl pacTeHHHl (MOJIydeHHBblE METOAAMHU
OMOTEXHOJOTHH PACTEHHI, TAKUMH KaK T'€HHAs HWHXXEHEPHs), KOTOPbIe TaKXKe MOXKHO
oOpabaTbiBaTh B COOTBETCTBUU C H300peTEHHEM, MPEACTABJISAIOT COOOW pacTeHws,
TaKWe KaK PaCTeHUs XJIOMYAaTHUKA, C M3MEHEHHBIMH CBOWCTBAMH BOJIOKOH. Takue
pacTeHuss MOXHO TMOJYyYUTh NYTeM TEeHETHYECKOW TpaHCPOpMaALUH U MyTEeM
CENIEKI[UHN PACTEHHH, KOTOPBIE CONEPIKAT MYTALHIO, NPUAAOIIYI0 TaKue U3MEHEHHbIE
CBOWCTBA BOJIOKOH, U BKJIFOYAIOT:

a) pacTeHHs, TaKMe KaK pPAaCTEHHUs XJOMYATHHKA, COAEpIKal(ue H3MEHCHHBIE
(bOopMBI r€HOB LEJITI0JIO30CHHTA3HI,

b) pacTreHus, Takue KakK pPACTEHUs XJOMYATHUKA, KOTOpPBIE COAEpPXKAT
U3MEHEHHYI0 (GopMy rsw2- Uiu rsw3-roMOJOTHYECKHUX HYKJIEHMHOBBIX KHCJIOT, TaKue
KaK pacTeHHs XJOMYATHUKA C MOBBIIIEHHON 3Kcnpeccueil caxapo3odocdarcunrassl,

C)  pacTeHHs, TaKue KaK pPaCTEHMs XJIONMUATHUKA, C MOBBIIIEHHON 3KCIpeccuei
CaxapO30CUHTA3HI,

d) pacTeHus, Takue Kak PacTeHUs XJOMYATHUKA, Y KOTOPBIX U3MEHEH BBIOOD
BPEMEHHU IJIa3MOAECMAaJIbHOIO NMPOMYCKaHUs Ha OCHOBE KJIETOK BOJIOKOH, HallpUMep, B
pe3ybTaTe MOHMXKAKMIEH PeryIsiiuu BOJOKHOCENEeKTUBHOMN B-1,3-rmokaHassl;

€) pacTeHus, TaKue KaK pacTeHHs XJOMYAaTHHKA, KOTOpblE COAEp KAaT BOJOKHA
C M3MEHEHHOH pPEeaKLHOHHOW CIOCOOHOCTBIO, HalpUMeEp, B pPE3yJbTaTe 3KCIPECCUU
reHa N-aneTwiriroko3aMuHTpancdepassl, Bkiao4das nodC, 1 reHOB XUTUHCUHTA3bI .

Hexoropble pacTeHHMs WM KYyJIbTHBApbl pacTeHHil (MOJIy4EeHHBIE METOAaMHU
OMOTEXHOJOTHH PACTEHUH, TAKUMH KaK F'eHHas WHXKEHEpHs), KOTOPbIE TaK)KE€ MOXKHO
oOpabaTbiBaTh B COOTBETCTBUU C H300pEeTEHHEM, NPEACTABISAIOT COOOW pacTeHws,
TaKkWe KaK MaCJHYHBbII parc WM POICTBEHHbIE pacTeHusi Brassica ¢ M3MEHEHHBIMH
cBolicTBaMu npoduins Macia. Takue pacTEeHUS MOXKHO MOJYYHUTh MyTEM Ie€HETUYECKON
TpaHCOPMALIMU HIIM TNYTEM CEeJNEeKUHH pPaCTeHHUH, KOTOPblE COAEPXKAT MYTALHUI0,
NPUAAINYI0 TAKHE U3MEHEHHBIE CBOWCTBA MAaCJa, U BKJIIOYAIOT!

a)  pacTeHHs, TaKue KaK PaCTEHUs] MACIUYHOIO Parca, KOTOPbIe MPOAYLUPYIOT
Maclio ¢ BBICOKHM COJIEPIKaHUEM OJIEMHOBOM KHMCJIOTHI,

b) pacTeHus, Takue KaK PacTEHHS MACJIMYHOTO parca, KOTOpPble MPOAYLHPYIOT

MacCJIO ¢ HU3KUM COACPIKAHUEM JINHOJIEHOBOH KHCJIOTHI,
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C)  pacTeHHs, TaKue KaK PacTeHUs] MACIUYHOI'O parca, KOTOPbIe MPOAYLUPYIOT
MacJio ¢ HU3KMM YPOBHEM HACBII€HHBIX KUPHBIX KHCJIOT.

Hexoropble pacTeHHs WU KyJIbTHBapbl PACTeHUH (KOTOpPbIE MOXKHO IOJYYHUTH
MeTOoaMu OHOTEXHOJIOTUH pACTeHHH, TAKUMHU Kak TEeHHAas WHXXEHEpPHs), KOTOpbIe
TaKXe MOXXHO o0pabaThiBaTh B COOTBETCTBUHU € M300pETEHUEM, MPEACTABIAIOT COOOMH
pacTeHus Takue, Kak KapTodenb, KOTOpble YCTOWYMBBI K BHpycaMm, Hampumep, K
kaprodpenpaomy Bupycy Y (SY230 um SY233 cobwmitus ot ¢upmsl Tecnoplant,
Argentina), W KOTOpbI€ YCTOWYUBBI K OOJIE3HSIM, TAKUM Kak Oypasi THHWIb KapTodes
(Hampumep, RB TeH), WJIM KOTOpbIe TMOKA3bIBAKOT YMEHBIIEHHYK CJIaJOCTh,
UHAYLUPOBAHHYI X0J0oaA0M (koTopble HecyT reHbl Nt-Inh, II-INV), wim kotopsie
NOKa3bIBAIOT KAPJHUKOBBIN perotun (red A-20 okcumaassl).

Hexoropble pacTeHHMs WM KYyJIbTHBAapbl pacTeHHi (MOJIydeHHBIE METOAAMHU
OMOTEXHOJOTHU PACTEHUH, TAKUMH KaK N€HHas MHXKEHEPUs), KOTOPbIE TaK)KE€ MOXKHO
oOpabaThiBaTh B COOTBETCTBHUU C H300peTEHHEM, NPEACTABISAIOT COOOW pacTeHwus,
TaKWe KaK MAaCJIUYHBbIH parc WM POACTBEHHBIE pacTeHus Brassica, ¢ M3MEHEHHBIMH
XapaKTepUCTUKAMU PACTPECKUBAHUA CeMsH. Takue pacTeHHs MOXHO MOJYYHUTh MyTEM
reHEeTHYEeCKON TpaHCcPOpMaLMHU WIH MYyTEM CEJeKIUH PacTeHHH, KOTOpblE COIepIKaT
MYyTalHI0, IPUAAOIIYI0 TaKHe U3MEHEHHbIE CBOWCTBA, U BKJIOYAIOT PACTEHUS, TaKue
KaK MacCJIUYHBIHA panc ¢ 3aMeJICHHbIM UJIM YMEHbIIEHHBIM PACTPECKUBAHUEM CEMSH.

Oco0eHHO TOJIe3HBIMU TPAHCTE€HHBIMU PACTEHUSIMH, KOTOPBIE MOTYT OBIThb
00paboTaHbl B COOTBETCTBHHU C H300pETEHHEM, SBISIOTCS PACTEHHS C COOBITUAMHU
TpaHchopMauK U ¢ KOMOMHALMSAMHE COObITHI TpaHchopmanuu, kotopsie B CIIIA B
cayx0e MHCMEeKUHH 310pOBbsi pacTeHuid U xkuBOTHbIX (APHIS) nemapramenta CIIIA
no cenbckomy xo3siicTBY (USDA) sBIAKOTCS NpPEeaMETOM TMPUHSTBIX WU
HaXOMSIIIUXCS HAa PACCMOTPEHUM XOJATaliCTB Ha HEPEeryJHpyeMmblil CTaTyc.
Uudopmannio 06 3TOM MOXKHO NMONYYHTH B Jroboe BpeMms ot ciyxkObsr APHIS (4700
River Road Riverdale, MD 20737, USA), Hanpumep, ¢ NMOMOINBIO HHTEpHET-CaiiTa
http://www.aphis.usda.gov/brs/not _reg.html. Ha nenp momauum 3To¥i 3asiBKU B Ciyx0e
APHIS Oblmu 0OpUHSTHI WM HAXOOWJIMCh HA PACCMOTPEHUM XOJIaTaiicTBa CO
crnenyoomei nHpopManei:

- XonaTaiicTBO: UIOCHTH(UKAMOHHBIM HOMEp XogaraiicTBa. TexHUUECKOe
onmucanue coObITHS TpaHCHOPMALMM MOXKHO HAaHTH TO OTAEIbHOMY IOKYMEHTY
xojaralcTBa, aAocTymHOM oOT cayx0bl APHIS Ha BeO-cTpanune mno HOMepy

XOHaTaﬁCTBa. OTHU ONMUCAHUS TEM CaAMbIM PaCKpbIBAOTCA MOCPEACTBOM CCBIJIKHU.
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- Pacmupenne xomartaiicTBa: cchlika Ha Oojiee paHHEE XOAATaCTBO, AN
KOTOPOTO 3asiBJIEHO paclIpeHne 00beMa Uiu MPOJIeHHE CPOKa.

- VYupexaeHue: UMs NepPCOHBI, MOAABIIEH X0AaTaluCTBO.

- Perynupyemblil MyHKT: pacCMaTpUBAEMbIi BUJl PACTEHHUS.

- TpancreHHbiii (QeHOTHUN: NPHU3HAK, KOTOPBI NpPHAAH PpPACTEHUIO B
pe3yibTaTe TpaHCHOPMALOHHOTO COOBITHS .

- TpanchopmaunonHoe coObITHE HIIU JTUHUS . Ha3BaHUE COOBITUsA(-UM) (4acTo
obo3HauaeMoro(-biIx) Takxke Kak JHHUA(-U)), I8 KOTOPOro(-bIX) 3ampolieH
HeperyJupyeMblil CTaTyC.

- JokymenTsl APHIS: pasnuyHble NOKYMEHTBI, KOTOpPBIE OMNYyOJHMKOBAHBI
cayx0oit APHIS B oTHOmEHHH XOmaTalCTBa MJIM KOTOPbIE MOXHO MOJYYHUTH IO
3ampocy oT ciyx0s1 APHIS.

Oco0eHHO TONe3HBIMH TPAHCTEHHBIMH  PACTEHUSIMU, KOTOPBIE  MOXKHO
oOpabaTbiBaTh B COOTBETCTBHU C H300pETEHHEM, SBIAIOTCS PACTEHUS, KOTOPbIE
comepKaT OJWH UM HECKOJBKO T'€HOB, KOTOpPble KOAUPYIOT OAMH HJIH HECKOJBKO
TOKCUHOB, HAalpUMep, TPAHCTeHHbIE PpACTEHHsS, KOTOpble NPOJAITCA  MOA
clenyromuMu ToproeiMu HauMeHoBaHusIMU: YIELD GARD® (Hanmpumep, Kykypysa,
xJionuaTHuk, coeBble 000b1), KnockOut® (mampumep, kykypysa), BiteGard®
(manpumep, kykypysa), BT-Xtra® (manpumep, kykypysa), StarLink® (manmpumep,
Kykypy3a), Bollgard® (xnomuatauk), Nucotn® (xjomuatauk), Nucotn 33B®
(xnonuatHuk), NatureGard® (Hampumep, Kykypysa), Protecta® wu NewLeaf®
(kaprodenn). Ilpumepsl TOJNIEPaHTHBIX K TepOMIMAAM pPACTeHUH BKIOYAKT COPTA
KYKYpPy3bl, COpPTa XJIOMYaTHHKAa M COpPTa COEBBIX 0OO0OOB, KOTOpPBIE IOCTYIHBI MOJ
CIEAYIUIUMH TOPTrOBBIMH HamMmeHoBaHusMHU: Roundup Ready® (TonepaHTHOCTh K
riudocaty, Hampumep, KyKypy3a, XJOMYAaTHUK, coeBble 000b1), Liberty Link®
(TonepaHTHOCTP K (OCPUHOTPHIMHY, HANpUMEpP, MACIW4YHBIA pamnc), IMI®
(TONEepaHTHOCTH K UMHUIa30JIUHOHY ) u SCS® (TONMEepaHTHOCTD K
Cy1b(QOHUIMOYEBUHE), HATIPUMEP, KYKypy3a. YCTOWYHBBIE K TepOUIUIAM pPACTEHUS
(pacTeHusi, BBIBEAEHHBIE TPAJUIUOHHBIMH METOJAMHU C IEeJbl0  TOJYyYEHHS
TOJIEPAHTHOCTH K TrepOHMIuaaM), KOTOpPbIe MOJHO YIOMSHYTBH, BKJIOUYAKT COPTA,
nponasaembie moa HazBaHueM Clearfield® (mampumep, Kykypysa).

IIpumepsrl, KOTOPBIE CAECAYIOT HUXKE, JOTMOJTHUTENBHO UILIIOCTPUPYIOT HACTOSIIEE

nzo0pereHue.
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A.  XuMudeckue npumepsl

ITpu o6o3HaueHun curHanos AMP ucnoab3y0TCs ClieAYIOM e COKPAIIEHHS ;

s (cunrmer), d (aybner), t (Tpumner), q (xBapTeTr), quint (KBHHTET), sext
(cexcrer), sept (cenrer), m (MynbTuUILIET), mc (LEHTP MyJbTHIETa), tt (Tpurier
TpurieToB). Mcmonb3yeMmblii B KakJOM clydae pacTBOPUTENb TaKXKe YyKa3aH B
Tabmuue.

Ipumep DI1: 3-[2-Xnop-6-merun-4-(npon-1-un-1-un)dpenun]-4-runpokcu-7-

nponokcu-1-azacnupo[4.5]neu-3-eH-2-0x

CO,CHs
& L0
/o - e HN\;? j;=:> =

(o]

IIpu xomHaTHOW Temmepatype, 396 mr (0.94 mmonb) 2-[2-x70p-0-mMeTHI-4-
(mpomn-1-un-1-un)pennn]-N-(1-MeTua-3-nponoKCUIUKIOreKcuI )arieramuaa B 10 M
JIM®A no xamisim pobasnsim B TedeHne 30 MuH k pactBopy 237 mr (2.07 Mmoib)
mpem-6ytunara kanuss B 40 mn JIM®PA, u cMech mepemMemnBaId NPU KOMHATHOM
TeMmiepatype B TeueHue eme 12 4. 3aTeM peakKLMOHHYI0 CMeCh OCTOPOKHO A0OaBIISIH
B CMECh JipJla ¢ BOAOM M nmoakucyasau a0 pH 1 ¢ moMompro 2 H. COJSTHOW KHUCJIOTHI.
Ocanok OTQUIABTPOBBIBAIOT C OTCACBIBAHMEM, TMPOMBIBAINW BOJOW, CYMIHIUH H
XxpomarorpadupoBaiu Ha CHJIMKAareje ¢ HCIOJIb30BAHHEM CMECH TeKCaH/3THaleTaT.

D10 mpuBOAMIO K mojy4deHuro 173 mr (45%) yka3aHHOTO B 3aroJIOBKE COEAUHEHUS.

OH X

(Ib)
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Hpumep Ne R' X Y |'H IMP [400 MI'u, 6 B m.a., dg-AMCO]
§=0.86 (t, 3H), 1.48 (mc, 2H), 1.55-1.69 (m, 4H), 2.05 (s, 3H), 2.12 (s, 3H),
D1 n-Cs;H;0- CH; Cl  |3.36 (mc, 2H), 3.56 (mc, 1H), 7.22 u 7.28 (B KaX1OM CJy4ae S, B KaKJAOM clydae
1H)
0=2.05(s,3H), 2.10 u 2.12 (B xaxxgom cayuae s, > 3H), 3.32 (s, 3H), 3.42 (mc,
D2 CH;O0CH,CH,0- | CH; Cl 2H), 3.52(-3.64)(m, 3H), 7.21 (I/I 7.27 (B Kam};[OM caydae l B Ka>I(<):[0M c)nyqae (IH)
D3 H-C3H7O— Csz— Cl
D4 CH;0CH,CH,0- | C,Hs- Cl
8 =0.86 (t, 3H), 1.49 (mc, 2H), 2.06 (s, 3H), 2.10 u 2.12 (B xaxA0M ciay4ae s, X
D5 n-Cs;H,0O- CH; Br [3H), 3.31-3.40 (m, 3H), 3.55 (mc, 3H), 7.25 u 7.49 (B xaxxa0M ciy4ae s, B
kaxaom ciaydae 1H)
6=1.00-1.11 u 1.28-1.40 (B xkaxxgoM ciyudae m, B kaxaom ciayqae 1H), 2.06 (s,
D6 CH;OCH,CH,0- | CH; Br [3H), 2.10 u 2.12 (B kaxkznom cayuae s, £ 3H), 3.40 (mc, 2H), 3.42-3.60 (m, 3H),
7.25 n 7.43 (B KaXJIOM ciay4ae s, B KaxaoMm caydae 3H)
D7 H-C3H70- C2H5- Br
§=1.00-1.10 (m, 4H), 1.25 (mc, 1H), 1.60-1.70 (m, 3H), 1.75 (mc, 2H), 2.00
D8 CH;0CH,CH,O- | C,Hs- Br |(me, 1H), 2,10 (s, 3H), 3.25 (s, 3H), 3.40 (mc, 2H), 3.50-3.60 (m, 3H), 7.10 (s,
1H), 7.50 (s, 1H), 8.10 (s, 1H), 10.95 (s, 1H)
6 =098 u 1.0l (B kaxgom cayuyae d, B kaxgom ciaydae 3H), 2.04 u 2.25 (B
D9 (CHj3),CHCH,0O- CH; Cl  |kaxgom cayuae s, B kaxaoMm ciydae 3H), 3.12-3.22 (m, 3H), 3.78 (mc, 1H), 7.21
u 7.29 (B KaXXJI0M ciydae s, B KaxaoM caydae 1H)
§ = 0.50-0.70 (m, 2H), 0.75-0.90 (m, 2H), 1.05 (mc, 1H), 1.25 (s, br, 1H), 1.35
D10 | CH;0CH,CH,O- | ""1°" Cl  |(mec, 1H), 1.60-1.80 (m, SH), 1.95-2.05 (m, 4H), 3.25 (mc, 3H), 3.40 (mc, 2H),
fporu 3.45-3.65 (m, 3H), 6.90 (s, 1H), 7.25 (mc, 1H), 8.05 (s, 1H), 11.00 (s, 1H)
§ = 0.55 (mc, 1H), 0.65 (mc, 1H), 0.75-0.85 (m, 2H), 1.05 (mc, 1H), 1.25-1.40
DI1 | CH;0CH,CH,O0- ;‘ggg;ﬂ Br |(m, 2H), 1.60-1.80 (m, 5H), 1.95-2.05 (m, 4H), 3.25 (mc, 3H), 3.40 (mc, 2H),

3.45-3.65 (m, 3H), 6.90 (s, 1H), 7.40 (mc, 1H), 8.00 (s, 1H), 11.00 (s, 1H)

Ilo anangoruu c HpI/IMepOM D1 u B COOTBETCTBUH C O6HII/IMI/I CBEACHUAMU, OTHOCAILIUMHUCH K MOJTYUYECHUIO, MMOJTYyYaJId CICAYOIUEC

COCOIUHCHUA B COOTBETCTBHU C 1/1306peTeH1/1eM.
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OH X
N —
HN
° v (1c)
Hpumep Ne R' X Y ['H SIMP [400 MI'u, 6 B m.a., dg-AMCO]
6=0.89 (t, 3H), 1.12 (mc, 1H), 1.20-1.45 (m, 6H), 1.63-1.72 u 1.80-1.88 (B
El C,Hs- CH; Cl KaXKIO0M cjydae m, B kaxkaom ciydae 2H), 2.05 u 2.12 (B kaxxaom ciy4ae s, B
kaxnaom caydae 3H), 7.20 u 7.27 (B kxaxa0M ciydae s, B Kaxkaom ciaydae 3H)
E2 C2H5- CH3 Br
d = 0.88 (t, 3H), 1.50 (mc, 2H), 2.06 u 2.11 (B kKaxAOM ciydae S, B KaXIOM
E4 n-CsH,0- CH; Cl  |cnmywae 3H), 3.21 (mc, 1H), 3.38 (t, 2H), 7.19 u 7.26 (B kaxxgoMm ciy4ae s, B
KaxaoMm ciaydae 1H)
ES5 H-C3H70- CH3 Br
8 =2.05wu 2.09 (B kaxxaoM ciydae s, B kaxxaom caydae 3H), 3.30 (mc, 1H), 4.00
E7 CH,=CHCH,0- CH; Cl  |(mc, 2H), 5.12 (mc, 1H), 5.72-5.81 (m, 1H), 5.80-5.98 (m, 1H), 7.21 u 7.28 (B
Ka)XJIOM ciydae s, B kKaxaom ciaydae 1H)
E8 CH2=CHCH20- C2H5- Cl
E9 CH2=CHCH20- CH3 Br
6=1.12 (t, 3H), 1.38-1.59 (m, 4H), 1.82-1.99 (m, 4H), 2.06 u 2.11 (B xkaxxaoM
E10 C,Hs0- CH; Cl  |cnyuae s, B kaxxaom cayuae 3H), 3.24 (mc, 1H), 3.49 (q, 2H), 7.21 u 7.28 (B
Ka)XXJIOM ciy4dae s, B kaxaom ciaydae 1H)
Ell CszO- CH3 Br
6=1.01 u1.12 (B kaxgom caydae t, B kaxxgom cayqae 3H), 1.36-1.63 (m, 4H),
E12 C,H50- C,Hs- Cl  |2.09 (s, 3H), 2.43 (q, 2H), 3.22 (mc, 1H), 3.48 (q, 2H), 7.12 u 7.38 (B kaxaom
ciaydae s, B Kaxaom caydae 1H)
E13 uzonponui-O- CH3 Cl [6=1.09(d, 6H), 1.38-1.61 (m, 4H), 1.82-1.95 (m, 4H), 2.05 u 2.10 (B kaxaom
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caydae s, B kaxaom caydae 3H), 3.40 (mc, 1H), 3.73 (hept, 1H), 7.21 u 7.28 (B
Ka)XXJIOM ciy4dae s, B kaxaom caydae 1H)

El4 uzonponmi-0- C,Hs- Cl
E15 nzonponui-0- CH; Br
6 =1.40-1.60 (m, 4H), 1.85-2.00 (m, 4H), 2.05 u 2.10 (B kaxxxoM ciyuae s, B
El6 CH30CH,CH,0- CH; Cl  |kaxgom cnyuae 3H), 3.35 (mc, 1H), 3.43 u 3.55 (B xaxa0M ciay4ae mc, B KaKIOM
caydae 2H), 7.20 u 7.26 (B kaxxa0oM ciayuae s, B Kaxaom ciaydae 1H)
E17 CH30CH2CH20- CH3 Br
5=1.03 (t, 3H), 1.38-1.60 (m, 4H), 1.82-2.00 (m, 4H), 2.10 (s, 3H), 2.42 (q, 2H),
E18 CH;0CH,CH,0-| C,Hs- Cl 3.25 (mc, 1H), 3.32 (s, 3H), 3.42 u 3.56 (B KaXA0M cjIy4ae mc, B KaJKIOM Cliy4dae
2H), 7.12 u 7.37 (B kaxxnom cayuae d, B kaxxaom caydae 1H)
6 =1.39-1.59 u 1.82-2.00 (B xkaxxgoM ciydae m, B kaxaom ciaydae 4H), 2.04 u
E19 CH;0- CH; Cl  |2.10 (B xaxxmom cayuae s, B kaxaom caydae 3H), 3.12 (mc, 1H), 3.35 (s, 3H),
7.20 u 7.28 (B KaXJIOM ciay4ae s, B Kaxaom caydae 3H)
5=1.03 (t, 3H), 1.38-1.59 (m, 4H), 1.81-2.00 (m, 4H), 2.08 (s, 3H), 2.45 (q, 2H),
E20 CH;0- C,Hs- Cl  |3.12 (mc, 1H), 3.26 (s, 3H), 7.13 u 7.38 (B xaxxaom ciny4ae d, B K&KJOM ciy4ae
1H)
6 =1.38-1.58 (m, 4H), 1.81-2.00 (m, 4H), 2.05 u 2.10 (B Ka)xgOM ciy4ae s, B
E21 CH;0- CH; Br [kaxpom cayuae 3H), 3.12 (mc, 1H), 3.31 (s, 3H), 7.24 u 7.42 (B xax1oM ciydae
s, B KaxaoM caydae 1H)
E22 H-C4H90- CH3 Cl
E23 H-C4H90- CH3 Br
5 = 0.55 (mc, 1H), 0.65 (mc, 1H), 0.80 (mc, 2H), 1.40-1.60 (m, 4H), 1.75 (mc,
E24 CH;0- HIRIO™ 1o 11H), 1.80-2.00 (m, 4H), 2.05 (s, 3H), 3.15 (mc, 1H), 3.25 (s, 3H), 6.85 (s, 1H),
fporu 7.25 (s, 1H), 8.15 (s, 1H), 10.95 (s, 1H)
§ = 1.00 (t, 3H), 1.40-1.60 (m, 4H), 1.80-2.00 (m, 4H), 2.05 (s, 3H), 2.40 (mvc,
E25 CH;0- C,Hs- Br [|2H), 3.15 (mec, 1H), 3.25 (s, 3H), 7.10 (s, 1H), 7.50 (s, 1H), 8.20 (s, 1H), 10.90
(s, 1H)
& = 0.55 (mc, 1H), 0.65 (mc, 1H), 0.75 (mc, 2H), 1.40-1.60 (m, 4H), 1.75 (mc,
E26 CH;O0- r‘fgg;gﬂ Br |1H), 1.80-2.00 (m, 4H), 2.05 (s, 3H), 3.15 (mc, 1H), 3.25 (s, 3H), 6.90 (s, 1H),

7.45 (s, 1H), 8.10 (s, 1H), 10.90 (s, 1H)
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£ CHAO- CH § =1.40-1.50 (m, 3H), 1.60-1.90 (m, 3H), 2.00 (s, 3H), 2.10 (s, 3H), 3.10 (mc,
1H), 3.40 (s, 3H), 6.98 (s, 1H), 7.09 (s, 1H), 8.18 (s, 1H), 11.04 (s, br, 1H)
§=1.10 (t, 3H), 1.40-1.50 (m, 3H), 1.60-1.90 (m, 3H), 2.00 (s, 3H), 2.10 (s, 3H),
E28 C,H;0- CH;

3.20 (mc, 1H), 3.50 (q, 2H), 6.98 (s, 1H), 7.09 (s, 1H), 8.15 (s, 1H), 11.04 (s, br,
1H)
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IIpumep P1: 3-[2-Xnop-6-metun-4-(npon-1-un-1-un)pennn]-8-stmn-2-oxco-1-

oy

OH (o]
% _ , N _
HN . HN
O ClI

o CI

azacniupo[4.5]nen-3-eH-4-un 2-MeTUIANPONIAHOAT

138.0 mr (0.38 mmonb) 3-[2-xn0p-6-MeTmin-4-(npon-1-un-1-mn)dennn]-8-3Tun-
4-ruapokcu-1-azacnupo[4.5|neu-3-es-2-ona u 3 MJ  TpUSTHIAMHHA CHayajia
darpykanu B 10 Ma pguxjopMeraHa U CMeEChb MEpeMellMBajId MNPU KOMHATHOMU
teMmrepatype B TeueHue 10 MuH. 3aTeM MelJIeHHO mo KarisiMm nobasisinu 45 mr (0.42
MMOJIb) 2-METHINPONUOHIIXJIOPUIA B 3 MJI AUXJIOPMETAHA U CMECh 3aTE€M OCTaBJIISLIIN
nepeMelBaTbCs MpPU KOMHATHON Temmepatype B TeueHue 12 4. Cmech 3aTteMm
BHocuau B 20 MJ AuxXjJopMeTaHa, MOpPOMBbIBaIM C NOMOWb0 15 Ma pacTBopa
OdukapOonaTta Hatpus U 2 x15 M Boael u cymunu (Cynbdar Mardus) 1 pacCTBOPHUTEID
orroHsnu. CeIpofl MPOAYKT OUYMINAIHM C NMOMOIIBIO KOJIOHOYHOW Xpomartorpaduu Ha
cunukarene (STUJALETAT/H-TeNTaH). DTO MNPHUBOAUIO K noaydeHuro 86 mr (52%)

YKa3aHHOTO B 3aroJIOBK€ COCANHCHUA B BUIOC 6eCLIBeTHOFO TBEPAOTO BEIICCTBA.
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ITo ananoruu ¢ Ilpumepom P1 u B cOOTBETCTBUM C OOLIUMH CBEIEHUSIMU, OTHOCAIIUMHUCS K TOJYUCHHUIO, TOJIYyYalld CIeAyIOIHe

COCAUHCHHNA B COOTBCTCTBHHU C I/1306peTeHI/IeMI

Hpumep Ne R X Y L '"H AMP [400 MTI'n, § B m.a., B CDCl3, ecoin He yka3ano unoe|
8=0.91 (t, 3H), 1.03 (d, 6H), 1.22 (mc, 1H), 1.29 (pent, 2H), 1.65-1.78
P1 C,Hs- CH; cl |-cousopr|? 1.82-1.96 (B xaxxgom ciyyae m, B Kaxkaom caydae 3H), 2.01 u 2.27 (B

KaXXJIoM ciydae s, B kaxaom ciaydae 3H), 2.60 (hept, 1H), 7.12 u 7.24 B
Ka)XJIOM ciydae s, B Kaxaom ciaydae 1H)

5=0.91 (t, 3H), 1.00-1.12 (m, 2H), 1.23 (mc, 1H), 1.28 (pent, 2H), 2.02
P2 C,Hs- CH3 Cl -CO;Me |u 2.24 (B kaxxaoM ciydae s, B kaxaom ciydae 3H), 3.64 (s, 3H), 7.15 u
7.27 (B KaXXO0OM ciyyae s, B KaxjoM ciaydae 3H)

d=0.91 (t,3H), 1.15 (t, 3H), 1.28 (m, 3H), 2,02 u 2.26 (B Ka)Xa0M
P3 C,Hs- CH; Cl -COEt |cnyuae s, B kaxknom ciyuae 3H), 4.05 (q, 2H), 7.14 u 7.26 (B xaxxaom
ciaydae s, B KaxaoMm caydae 1H)

0 =093 u 1.15 (B xaxxgoMm ciydae t, B kaxxaom caydae 3H), 1.41 (mc,
2H), 1.61 (quint., 2H), 1.70-2.01 (m, 4H), 2.03 u 2.27 (B kaxaom

b4 #-C3H70- CH; ¢l -CO:Et ciydae s, B kaxzaom ciayuae 3H), 3.32 (mc, 1H), 3.43 (t, 2H), 4.04 (q,
2H), 7.15 u 7.26 (B kaxxgoM ciy4ae s, B KaxjaoM ciaydae 1H)

Po6 H-C3H70- CH3 Br -COzEt

P7 CH,=CHCH,0- CHs Cl -CO,Et

P8 CH2=CHCH20- C2H5- Cl -COzEt
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P9 CH,=CHCH,0O- CH; Br -CO,Et
& =1.39 (mc, 2H), 2.03 (s, 3H), 2.25 (s, 3H), 3.32 (mc, 1H), 3.38 u 3.65
P10 CH;0- CH; Cl -CO;Me |(B xaxxaoM ciydae s, B kaxxaom ciaydae 3H), 7.15 u 7.28 (B kaxxgom
ciaydae s, B KaxaoMm caydae 1H)
6=1.01(t, 3H), 1.52 (mc, 4H), 2.06 u 2.15 (B xaxaoM ciy4ae S, B
P11 CH;0- CH; Cl -COzEt |kaxxmom cayuae 3H), 3.20 (mc, 1H), 3.28 (s, 3H), 4.02 (q, 2H), 7.26 u
7.33 (B KaxXI0M ciy4ae s, B Kaxxjaom ciayudae 1H)
& =1.05 (mc, 6H), 1.38 (mc, 2H), 2.01 u 2.29 (B KaXa0M Ciiy4ae s, B
P12 CH;0- CH; Cl |-COuzo-Pr [kaxknom cnyuae 3H), 2.60 (sept, 1H), 3.22 (mc, 1H), 3.39 (s, 3H), 6.39
(s, br, 1H), 7.14 u 7.22 (B kaxxaom ciy4ae s, B Kaxxgom ciay4dae 1H)
8=1.15(t, 3H), 1.48-1.60 (m, 2H), 1.68-2.00 (m, 6H), 2.03 u 2.25 (B
P13 CH;0- CH; Br -CO,Et |kaxxgom ciyuae s, B kaxxaom ciaydae 3H), 3.22 (mc, 1H), 3.38 (s, 3H),
4.08 (q, 2H), 7.19 u 7.41 (B kaxxgoM ciay4ae s, B KaxjaoMm ciaydae 1H)
P14 uzonponmi-0- CH; Cl -CO,Me
d=1.16 u 1.19 (B kaxxnom cayuae d, B kaxkgom cayuae 3H), 1.42 (mc,
2H), 2.02 n 2.25 (B xaxxoM ciay4ae s, B kaxjaoMm ciaydae 3H), 3.39 (mc,
P15 msonpomun-O- | CH; | Cl ) -CO:Et 1H§, 3.75 (hept, l(H), 4.05 (q, 2%{), 7.1517.27 (8 I(Z}KI[OM clyqae s(, B
kaxaoMm ciaydae 3H)
6=1.02u 1.12 (B kaxxaoM ciy4yae t, B kaxaom ciaydae 3H), 1.48-1.62
(m 4H), 1.78-1.90 (m, 4H), 2.05 u 2.14 (B Ka)XO0OM ciy4ae S, B K&KIOM
P16 C,H50- CH; Cl -COyEt  |cnyuae 3H), 3.30 (mc, 1H), 3.31 (s, 3H), 3.49 u 4.02 (B kaxxaom ciydae
q, B KaxkgoMm ciyudae 2H), 7.25 u 7.31 (B Kaxxg0oM ciiydae s, B KaKIOM
caydae 1H)
d=1.15(t, 3H), 1.38-1.52 (m, 2H), 1.68-2.00 (4H), 2.02 (s, 3H), 2.27-
2.37 (m, 2H), 2.28 (s, 3H), 3.39 (mc, 1H), 3.40 (s, 3H), 3.54 u 3.65 (B
P17 CH;OCHCH,0- | CHs | CL | -COEt KZDKI[E)M cnyf)iae IIlC,(B KanznOM cngqae ZH)), 4.04 ((q, 2H)), 7.14 u 7.28 EB
Ka)XJIOM ciy4ae s, B kaxaom caydae 1H)
P18 H-C4H90- CH3 Cl -COzEt
P19 1-C4HyO- CH; Cl -CO,Me
P20 H-C4H90- CH3 Cl -COwuzo-Pr
P21 CH;O0- CHs- | cI _CO,Et 6 =112 n 1.20 (B kaxzaoMm ciaydae t, B kaxnom ciaydae 3H), 2.09 (s,

3H), 2.60 (mc, 2H), 3.22 (mec, 1H), 3.38 (s, 3H), 4.03 (q, 2H), 7.10 u
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7.38 (B KaXIOM ciy4ae s, B Kaxxaom ciaydae 1H)

P22

C,H50-

C,Hs-

Cl

-CO,Et

d=1.10-1.23 (3x t, B kaxaom cayuae 3H), 2.21-2.00 (m, 4H), 2.09 (s,
3H), 2.21 (mc, 2H), 2.59 (mc, 2H), 3.32 (mc, 1H), 3.55 (q, 2H), 4.03 (q,
2H), 7.11 u 7.38 (B kaxxgoM cayuae d, B kaxjaom caydae 1H)

P23

CH;0CH,CH,0-

C,Hs-

Cl

-COyEt

§=1.02-1.14 (m, 6H), 1.88 (mc, 2H), 2.48 (mc, 2H), 3.31 (s, 3H), 3.39
(mc, 1H), 3.49 u 3.61 (B xaxagoMm ciydae mc, B Kaxaom ciaydae 2H),
3.99 (mc, 2H), 4.01 (q, 2H), 7.01 u 7.30 (B xaxxaom ciay4ae d, B KaKI0M
caydae 1H)

P24

CH;0-

C,Hs-

Cl

-COzMe

6 =1.19 (t, 3H), 1.32-1.42 (m, 2H), 1.72-2.00 (m, 4H), 2.09 (s, 3H),
1.99-2.28 (m, 2H), 2.60 (mc, 2H), 3.35 (mc, 1H), 340 u 3.64 (B
KaXKIo0M ciiydae s, B kaxkaom ciaydae 3H), 7.11 u 7.38 (B kaxxaom ciy4dae
d, B kaxxgom ciyudae 1H)

P25

CH;0-

C,Hs-

Cl

COuso-Pr

6 =102 u 1.05 (B xaxxgom cnyuae d, B kaxaom ciydae 3H), 1.20 (t,
3H), 2.55-2.70 (m, 3H), 3.32 (mc, 1H), 3.39 (s, 3H), 7.10 u 7.35 (s
KaxaoM ciayvae d, B kaxkgom ciaydae 1H)1

P26

C,H50-

C,Hs-

Cl

-COzMe

6 =1.19 u 1.22 (B xaxgoMm ciydae t, B kaxxaom ciaydae 3H), 1.40 (mc,
2H), 1.71-2.00 (m, 4H), 2.10 (s, 3H), 2.21 (mc, 2H), 2.50 (mc, 2H),
3.32 (mc, 1H), 3.58 (q, 2H), 3.64 (s, 3H),

P27

C,H50-

CZHS'

Cl

-COztBu

§=1.10 (s, 9H), 1.21 (t, 3H), 1.42 (m, 2H), 1.72-1.90 (m, 4H), 2.08 (s,
3H), 2.18 (mc, 2H), 2.61 (mc, 2H), 3.30 (mc, 1H), 3.55 (q, 2H), 7.10 u
7.35 (B kaxxgoM caydae d, B kakaom ciaydae 2H)

P28

CH;0CH,CH,0-

CZHS'

Cl

-COzMe

6 =1.18 (t, 3H), 1.48 (mc, 2H), 1.70-2.00 (m, 4H), 2.09 (s, 3H), 2.15-
2.25 (m, 2H), 2.57 (mc, 2H), 3.39 (mc, 1H), 3.40 (s, 3H), 3.53 (mc,
2H), 3.62 (s, 3H), 3.55 (mc, 2H), 7.11 u 7.38 (B xaxnom caydae d, B
KaxzaoM ciaydae 3H)

P29

CH;0CH,CH,0-

C,Hs-

Cl

-COztBu

& =1.09 (s, 9H), 1.20 (t, 3H), 1.48 (mc, 2H), 1.75 u 1.87 (B xaxaom
ciaydae mc, B kaxnaom caydae 2H), 2.08 (s, 3H), 2.20 (mc, 2H), 2.60
(mc, 2H), 3.33 (mc, 1H), 3.40 (s, 3H), 3.55 u 3.67 (B kaxxgom ciyuae
mc, B kaxaoMm cayvae 2H), 7.10 u 7.35 (B xaxxgom caydae d, B KaXXaoM
cayudae 1H)

P30

CH;0-

C2H5—

Cl

-CO»tBu

8 =1.09 (s, 9H), 1.20 (t, 3H), 1.36-1.47 (m, 2H), 2.09 (s, 3H), 2.20 (mc,
2H), 2.62 (mc, 2H), 3.22 (mc, 1H), 3.40 (s, 3H), 7.10 u 7.33 (B kaxxgom
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caydae d, B kaxxgom caydae 1H)

P31

C,H50-

C,Hs-

Cl

-COuso-Pr

0 =099 u 1.02 (B xkaxaom ciydae d, B kaxaom ciaydae 3H), 1,21 u 1.23
(B xaxxnoMm criydae t, B kaxxgom caydae 3H), 2.09 (s, 3H), 2.20 (mc, 2H),
2.53-2.69 (m, 3H), 3.31 (mc, 1H), 3.55 (q, 2H), 7.10 u 7.24 (B kaxagom
cayudae d, B kaxxaom caydae 1H)

P32

CH3;0CH,CH,0-

C,Hs-

Cl

-COwuzo-Pr

6 =1.00wu 1.02 (B xaxxgom ciayvae d, B kaxxgom cinyqae 3H), 1.20 (t,
3H), 1.48 (mc, 2H), 1.72-1.95 (m, 4H), 2.08 (s, 3H), 2.21 (mc, 2H),
2.52-2.69 (m, 3H), 3.35 (mc, 1H), 3.40 (s, 3H), 3.55 u 3.68 (B xaxxaom
ciydae mc, B kaxaom ciaydae 2H), 7.10 u 7.25 (B kaxxnom ciydae d, B
kaxnaom ciaydae 1H)

P33

CH;0-

LUKJIO-
MPOMUI

Cl

-CO,Et

dG-I[MCOI

& = 0.65 (mc, 2H), 0.75-0.90 (m, 2H), 1.00 (t, 3H), 1.50-1.60 (m, 4H),
1.70-1.90 (m, 3H), 1.95-2.05 (m, 5H), 3.20 (mc, 1H), 3.25 (s, 3H), 4.00
(q, 2H), 6.90 (s, 1H), 7.30 (s, 1H), 9.00 (s, 1H)

P34

CH;0-

C,Hs-

Br

-CO,Et

§=1.15 (t, 6H), 1.25-1.40 (m, 2H), 1.75 (mc, 2H), 1.90 (mc, 2H), 2.10
(s, 3H), 2.20 (mc, 2H), 2.60 (mc, 2H), 3.25 (mc, 1H), 3.40 (s, 3H), 4.10
(q, 2H), 6.25 (s, 1H), 7.20 (s, 1H), 7.45 (s, 1H)

P35

CH;0-

LUKJIO-
MPOMNUII

Br

-CO,Et

dG-I[MCOI

& =0.65 (mc, 2H), 0.80 (mc, 2H), 1.00 (t, 3H), 1.50-1.60 (m, 4H), 1.70-
1.90 (m, 4H), 1.95-2.05 (m, 4H), 3.20 (mc, 1H), 3.25 (s, 3H), 4.00 (q,
2H), 6.90 (s, 1H), 7.45 (s, 1H), 9.00 (s, 1H)

P36

CH;0CH,;-

CH;

Cl

-CO,Et

P37

CH;0-

CH;

-CO,Et

§ =1.20 (t, 3H), 1.40 (mc, 2H), 1.60-1.90 (m, 4H), 2.00 (s, 3H), 2.20
(mc, 2H), 2.30 (s, 3H), 3.24 (mc, 1H), 3.38 (s, 3H), 4.10 (q, 2H), 6.45
(s, br, 1H), 6.92 (s, 1H), 7.06 (s, 1H)

P38

C,H50-

CH;

-CO,Et

§=1.10 (t, 3H), 1.20 (t, 3H), 1.40 (mc, 2H), 1.60-1.90 (m, 4H), 2.00 (s,
3H), 2.30 (mc, 2H), 2.40 (s, 3H), 3.30 (mc, 1H), 3.60 (q, 2H), 4.00 (q,
2H), 6.28 (s, br, 1H), 6.92 (s, 1H), 7.06 (s, 1H)
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Hpumep Ne

"H SIMP [400 MT'n, 6 B m.a., B CDCls, eciin He yKa3aHo HHOE]

Q1

CH;0CH,CH,0-

C,Hs-

Br

-CO,Et

5=1.15-1.30 (m, 7H), 1.45-1.60 (m, 2H), 1.75 (mc, 2H), 1.90-2.05 (m,
2H), 2,10 (s, 3H), 2.20 (me, 1H), 2.55 (s, br, 2H), 3.35 (s, 3H), 3.40-
3.55 (m, 3H), 3.55-3.70 (m, 2H), 4.10 (q, 2H), 7.20 (s, br, 1H), 7.50 (s,
1H), 7.75 (s, 1H)

Q2

CH;0CH,CH,0-

LUKJIO-
MPOMUII

Br

-CO,Et

dG-I[MCOI

§ = 0.65 (mc, 2H), 0.85 (mc, 2H), 1.05-1.15 (m, 4H), 1.25 (mc, 1H),
1.45 (mc, 1H), 1.50-1.85 (m, 5H), 2.00-2.10 (m, 4H), 3.25 (s, 3H), 3.40
(mc, 2H), 3.45-3.65 (m, 3H), 4.05 (q, 2H), 6.90 (mc, 1H), 7.45 (mc, 1H),
8.95 (s, 1H)

Q3

H-C3H7O-

CH;

Br

-CO,Et

8 =0.86 u 1.05 (B kaxxgom ciyvae t, B kaxxgom ciydae 3H), 1.35-1.85
(m, 6H), 2.05 (s, 3H), 2.06 u 2.09 (B xaxxnom ciayuae s, X 3H), 3.38 (mc,
2H), 3.58 (mc, 1H), 4.05 (mc, 2H), 7.30 u 7.48 (B xax1oM ciy4ae s, B
kaxpaom ciaydae 3H)

Q4

CH;0CH,CH,0-

CH;

Br

-CO,Et

d=1.16 (t, 3H), 2.01 (s, 3H), 2.25 u 2.28 (B kaxzaom ciny4ae s, ~ 3H),
3.38 (s, 3H), 3.52 (mc, 2H), 3.56-3.72 (m, 3H), 4.04 (q, 2H), 7.19 u 7.42
(B KaXOM caydae s, B KaxxgoMm ciaydae 1H)

Q5

H-C3H7O-

CH;

Cl

-COyEt

6 =0.86 u 1.05 (B kaxxgom ciydae t, B kaxxgom caydae 3H), 1.35-1.85
(m, 6H), 2.05 (s, 3H), 2.06 u 2.09 (B xaxzgom ciay4ae s, ~ 3H), 3.38 (mc,
2H), 3.58 (mc, 1H), 4.05 (mc, 2H), 7.30 u 7.48 (B Ka)ka0M Ciiy4ae s, B
Kaxaom ciydae 3H)

Q6

(CH;),CHCH,O-

CH;

Cl

-COzMe

5 =0.89 (d, 6H), 1.79 (hept, 1H), 2.05 (s, 3H), 3.21 (mc, 2H), 3.38 (mc,
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1H), 3.65 (s, 3H), 7.17 u 7.27 (B kaxaoMm ciydae s, B KaXAOM Clyuae
1H)

§ = 0.89 (mc, 6H), 1.11 (s, 9H), 2.02 (s, 3H), 2.28 u 2.31 (B Kaka0oM

Q7 (CH3),CHCH,0O-| CHs Cl -COytBu [cayuae s, X 3H), 3.22 (mc, 2H), 3.38 (mc, 1H), 7.12 u 7.23 (B xaxxnom
ciaydae s, B Kaxaom caydae 1H)
8 =0.89 (d, 6H), 1.15 (t, 3H), 1.78 (hept, 1H), 2.02 (s, 3H), 2.22 u 2.27
Q8 (CH3),CHCH,0O-| CHs Cl -COEt |(B xaxxgom cayuae s, ~ 3H), 3.21 (mc 2H), 3.38 (mc, 1H), 4.02 (q, 2H),

7.15 1 7.28 (B KaKAOM ciayuae s, B Kaxaom ciaydae 3H)
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ITony4yeHHne NCXOOHBIX BEIIECTB
Metun 1-{2-[2-Opom-6-meTun-4-(npon-1-uH-1-un)pennnlaneramumno }-3-

HpOHOKCHHHKJ’IOFCKC&HK&p6OKCI/IHaT

MeO,C u
CO,Me é
NH; 4 ,—2/ >7: - ° cl
- HO (o) \\
)/o ¢l o ci §

235 wmr (1.05 wmmonb) [2-xyop-6-Metun(npon-1-un-1-mn)peHnn]ykcycHon
KHCJIOTBI pacTBopsiiu B 10 mn npuxysopmeraHa u poOamisanu  kammwo  JIMOA.
Jobasnsu 274 mr (2.11 MMOJIb) OKCaJIUIXJIOPUAA, U CMECh HAarpeBaju 10 KUIEHHUS C
OoOpaTHBIM XOJOAMJIBHUKOM IO Te€X MOp, MOKa BBbIIEJIEHHE ra3a He MPEeKpaTUIIOCh.
3aTeM peakLHOHHBIN PAaCTBOP KOHLUEHTPUPOBAJH, €Ile Ba pa3a CMEIINBAIN B KaXKIOM
ciaydae ¢ 15 mMn guxjgopMmeTraHa W CHOBAa KOHLEHTPUPOBAJH, UYTOOBI B KOHILIE KOHLIOB
NEePEHEeCTH OCTATOK B 2 MJ nuxJyopmeraHa (pactsop 1). 292 mr (1.16 mMonb) xnopuna
1-(MeTokcuKapOOHMI)-3-TPOMOKCUIIUKIIOTeKCaHaMUHusT U 0.7 M) TpUITHIIAMHUHA
CHavaya 3arpykaiu B 10 MJ IuXJOpMeTaHa, W IO KamusaMm no0aBisuim pactsop | B
teueHue 20 muH. Ilocne 18 4 nepememnBaHus INpPU KOMHATHOW TeMIIEpaType,
nobaBnsanu 30 M BOABI M OpraHuuYeckyr a3y OTHAeNsIM, KOHLEHTPUPOBAIU H
OUHIIATM C TOMOINBI KOJOHOYHOH xpomartorpaduum (cuiamkarenb, TIpagueHT
STHUJIALIETAT/H-TENTaH). DTO NpPpUBOAUIO K mnoaydyeHuro 353 wmr (80%) weneBoro
npeaeCTBEHHUKA.

'H-AAMP (400 MTI', § B m.x., d6-IMCO): & = 0.82 (t, 3H), 1.00-1.12 (m, 1H),
1.90-1.98 (m, 2H), 1,95 (mc, 2H), 2.02 u 2.24 (B Ka)XA0M CJliy4ae S, B KaXKJIOM Clydae
3H), 3.31 (mc, 2H), 3.42 (mc, 1H), 3.54 (s, 3H), 3.73 (s, 2H), 7.18 u 7.25 (B xaxxaom
ciaydae s, B KaxaoMm ciaydae 1H)

CJ'IGI[YIOH.II/IC NPOMEKYTOUYHBIC COCAUHCHUA MOJYyYaJIu aHAJIOTUYHBIM o6pa30M:
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CtpykTypa

"H AMP (400 MTI'u, § B m.1.)

.

on e

O Br

(d6-AMCO): 6 = 0.82 (t, 3H), 10.5-1.12 (m, 1H), 1.55 (mc, 2H), 1,95 (mc, 2H), 2.03 u 2.24 (B
KaXJIoM ciydae s, B Kaxnaom caydae 3H), 3.32 (mc, 2H), 3.41 (mc, 1H), 3.52 (s, 3H), 3.75 (s, 2H),
7.11 u 7.41 (B xaxxg0oM ciayuae s, B Kaxjaom ciaydae 1H)

\

o—\_o

-

0 Br

(d6-IMCO): 6 = 2.02 u 2.24 (B xaxa0M ciydae s, B kaxaom caydae 3H), 2.51 (mc, 1H), 3.22 (s, 3H),
3.38 (mc, 2H), 3.42-3.50 m, 2H), 3.52 (s, 3J), 3.72 (s, 2H), 3.20 u 7.41 (B xaxaoMm cly4ae S, B
kaxaoMm ciayuae 1H)

P

O Br

(d6-AMCO): &6 = 1.41, 1.65 u 1.82 (B xaxxgoM ciy4ae mc, B kaxnaom ciaydae 2H), 2.05 u 2.23 (B
KaXJIOM ciyuae s, B Kaxkaom ciaydae 3H), 3.16 (mc, 1H), 3.22 u 3.52 (B KaXJIOM cliy4ae S, B KaKIOM
cnyuae 3H), 3.75 (s, 2H), 7.20 u 7.40 (B kaxkaoMm ciy4ae s, B Kaxaom ciaydae 1H)

o cl

(d6-AMCO): 6 = 2.02 u 2.23 (B xaxxgoM ciy4ae s, B kaxkaom ciaydae 3H), 3.15 (mc, 1H), 3.22 u 3.53
(B kaxxmoMm ciy4ae s, B kaxkaom ciaydae 3H), 3.71 (s, 2H), 7.18 u 7.25 (B KaxXa0M ciiy4dae S, B KaXKIOM
caydae 3H)

(CDCl3): 6 =1.20 (t, 3H), 1.75.2.01 (m, 4H), 2.06 u 2.35 (B Kaxxa0oM ciydae s, B Kaxxaom ciaydae 3H),
3.22 (mc, 1H), 3.48 (q, 2H), 3.66 (s, 3H), 3.75 (s, 2H), 7.17 u 7.22 (B ka)XA0OM cly4ae S, B KaAXKIOM
caydae 1H)

(d6-IMCO): & = 1.06 (d, 6H), 1.38-1.49 (m, 2H), 1.60-1.78 (m, 4H), 2.05 1 2.25 (B Ka)AOM ClIy4ae s,
B KaxaoMm cayuae 3H), 3.31 (mec, 1H), 3.52 (s, 3H), 3.70 (hept, 1H), 3.74 (s, 2H), 7.18 u 7.26 (B

—< od KaXIOM ciliydae s, B Kaxxaom ciaydae 1H)
come (CDCl5): 6 = 1.21 (t, 3H), 1.77-1.92 (m, 4H), 2.02-2.09 (m, 2H), 2.11 (s, 3H), 2.70 (q, 1H), 3.18 (mc,
o H = 1H), 3.31 (mc, 1H), 3.31 u 3.65 (B kaxxnom canyuae s. B kaxkgoMm ciaydae 3H), 3.80 (s, 2H), 7.10 u 7.35
/ o cf (B xaxxmoMm ciyuae d, B kaxzaom ciaydae 1H)
Co;Me _ (CDCl3): 6 =1.28, 1.80 u 1.92 (B xaxxgoM ciydae mc, B kaxxgoM ciaydae 2H), 2.05 (s, 3H), 2.02-2.21
OGH o (m, 2H), 2.35 (s, 3H), 3.28 (mc, 1H), 3.51 u 3.60 (B kaxxaOM ciydae mc, B Kaxknom ciaydae 2H), 3.65
~ od (s, 3H), 3.75 (s, 2H), 7.15 u 7.31 (B kaxgoMm ciy4ae s, B kaxxaom ciaydae 1H)
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(CDCl3): 6 =1.20 (t, 3H), 1.30 (mc, 2H), 1.75-1.95 (m, 4H), 2.11 (s, 3H), 2.72 (q, 2H), 3.29 (mc, 1H),
3.52 u 3.60 (B xaxaoMm ciaydae mc, B kaxaom ciaydae 2H), 3.72 (s, 3H), 3.80 (s, 2H), 7.09 u 7.32 (B

—~ o cf KaxxaoMm ciaydae d, B kaxxgom ciaydae 1H)
—0
CoMe . (CDCl3): & = 1.20 (t, 3H), 1.80-1.93 (m, 4H), 2.12 (s, 3H), 2.60 (q, 2H), 3.19 (mc, 1H), 3.30 (s, 3H),
) H - 3.49 (s, 2H), 3.70 (s, 3H), 7.28 u 7.42 (B kaxxaoM ciy4ae S, B kKaxxaoMm ciydae 1H)
O Br
\O
"o come o (CDCl3): & = 1.05-1.30 (m, 5H), 1.60-1.75 (m, 3H), 1.90-2.00 (m, 2H), 2,10 (s, 3H), 2.50 (mc, 1H),
OLH = 2.60 (q, 2H), 3.10 (mc, 1H), 3.35 (s, 3H), 3.45-3.55 (m, 6H), 3.70 (s, 3H), 5.30 (s, br, 1H), 7.30 (s,
o 8/ 1H), 7.45 (s, 1H)
(d6-IMCO): & = 0.60 (mc, 2H), 0.80-0.90 (m, 2H), 1.25 (mc, 1H), 1.40 (mc, 2H), 1.65 (mc, 2H), 1.80
fFo2Me — (mc, 2H), 1.90 (mc, 1H), 2.00-2.10 (m, 4H), 3.15 (mc, 1H), 3.20 (s, 3H), 3.50 (s, 3H), 3.90 (s, 2H),
0 N 7.00 (s, 1H), 7.25 (s, 1H), 8.30 (s, 1H)
/ o ci
\o—\_o (d6-IMCO): § = 0.65 (mc, 2H), 0.85 (mc, 2H), 1.10 (mc, 1H), 1.35 (mc, 1H), 1.45-1.70 (m, 3H), 1.85
CO,Me

O Br

(mc, 1H), 1.95 (mec, 2H), 2.00 (s, 3H), 2.45 (mc, 1H), 3.20 (s, 3H), 3.40 (mc, 2H), 3.40-3.55 (m, 3H),
3.95 (s, 2H), 7.00 (s, 1H), 7.40 (s, 1H), 8.30 (s, 1H)
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IMoayyenne 2-(2-xy0p-6-3THA-4-(npon-1-uH-1-na)peHUIyKCyCHOH KHCJIOTHI

o [0} — HO
/" Tocl / Yo e o ci

Cmecp 4.65 r (13.7 mmonb) metun 2-(2-xnop-6-s3tun-4-iondenun)anerara
[peructpauuonnsiii Homep CAS: 880134-40-7], 1.2 r (14.3 mmonab) OyT-2-MHOBOH
kuciotel, 4.16 r DBU (27.3 mmons), Pd(PPh3),Cl; (0.10 1, 0.14 mmonb) u 0.12 r 1,4-
ouc(nupenundpochuno)oyrana (0.273 MMoNb) AerasupoOBaH, MOKPHIBAIH aPTOHOM U
HarpeBanu npu 90°C B Teuenue 16 u. Ilocnme oxnaxkaeHUss CMeCh BHOCHUJIM B
STHUJIAIIETAT M HECKOJIBKO pa3 MPOMBIBATU BOAOH W cymmin (cynbdar HaTpusi) U
pacTBOpHUTENIb OTTOHSIH. XpoMaTorpadupoBaHHE HA CUIUKArese (3TUaneTaT/TeKcaH)
npuBonmio kK monydeHuro 3.20 r (85%) merun 2-(2-xmop-6-3tun-4-(mpon-1-un-1-
wipeHuna)anerara B Buae 0€CIBETHBIX KPHCTAJJIOB.

'H-AAMP (400 MI', CDCl3): § = 1.19 (t, 3H), 2.10 (s, 3H), 2.64 (q, 2H), 3.75 (s,
3H), 3.92 (s, 2H), 7.05 u 7.33 (B kaxnoMm caydae d, B kaxxgom caydae 1H)

1.51 r (37.7 monb) rugpokcuaa HaTpus nocreneHHo podasusanu k 3.19 r (128
MMOJIb) 3TOro CJOXHOro »3dupa QeHunykcycHoit xkuciaorel B 30 M cmecu
mertanoj/sona (1:1), u cmech nepememusanu npu 60°C B Teuenue 16 4. PacTBopuresb
3aTe€M OTTOHSUIM M OCTAaTOK BHOCHJIM B 40 MJ nuxjopMeraHa u noakucisanu no pH =5
C MOMOLIBIO 2 H. COJITHOM KHUCJOTHI. BbINOJHEHHE 5KCTparupoOBaHUs BOAOH, CYIIKH
(cynbdar HaTpus) HW yOAJEHHUS PACTBOPUTENS IyTeM OTIFOHKH MNPUBOAUIO K
nonyueruto 28.0 r (92%) ueneBoro coequHeHUs B BUIe OECLBETHBIX KPUCTAJIIOB.

'H-AAMP (400 MI';, CDCl3): & = 1.20 (t, 3H), 2.10 (s, 3H), 2.63 (q, 2H), 3.92 (s,
2H), 7.05 (d, 1H), 7.32 (d, 1H)
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CJ'IGI[YI'OH.II/IG NPpOMEKYTOUHBIE COCAUHCHHA MOKHO INOJNYYUYUTb aHAJIOTMYHBIM o6pa30M.

CtpykTypa

"H-SAMP (400 MTI'u)

HO

¥

o Cl

(d6-AIMCO): 6 =2.02 u 2.26 (B kaxxaoM ciydae s, B kKaxkaom ciaydae 3H), 3.72 (s, 2H), 7.11 u 7.19 (B
Ka)XIOM ciydae s, B KaxaoMm caydae 1H)

1

HO
O Br

(d6-AMCO): 6 = 2.05 u 2.28 (B kaxxaoM ciayyae s, B kaxkaom ciayudae 3H), 3.78 (s, 2H), 7.26 u 7.45 (B
KaXXI0M ciiydae s, B KaxaoMm ciydae 1H)

¥

MeO.

(d6-AMCO): & = 0.60 (mc, 2H), 0.90 (mec, 2H), 1.90 (me, 1H), 2.05 (s, 3H), 3.65 (s, 3H), 4.00 (s,
2H), 7.00 (s, 1H), 7.30 (s, 1H)

MeO

%DN

(d6-AMCO): & = 0.60 (mc, 2H), 0.90 (mc, 2H), 1.90 (mc, 1H), 2.05 (s, 3H), 3.60 (s, 3H), 4.05 (s,
2H), 7.05 (s, 1H), 7.50 (s, 1H)

HO

%y;

O Br

(CDCl3): & = 1.20 (t, 3H), 2.10 (s, 3H), 2.60 (q, 2H), 3.60 (s, 2H), 7.25 (s, 1H), 7.40 (s, 1H)
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B. IIpumepsl COCTaBOB

a) IIponykT nJs ONMBUIMBAHHS IMOJYYAarOT NMyTeM cMemuBaHus 10 MacCOBBIX
yacreli coenunenusi popmynsl (I) u/unu ero comneit u 90 MacCOBBIX YacTel Tajbka B
Ka4yeCTBE UHEPTHOr'O BELIECTBA, U U3MEJIbYEHUsI CMECHU B MEJIbHULIE YAaPHOrO TUIA.

b) Jlerko mucmeprupyemsblii B BOJ€ CMAaYMBAE€Mblii MOPOIIOK MOJYYAIOT MyTEM
cMelmuBaHus 25 MaccoBbIXx uyacTeil coenmHenusi Gopmynsl (I) w/wnm ero conei,
64 MacCOBBIX HAaCTEW KAOJMHCOJEPIKAIIEro KBaplua B Ka4eCTBE€ MHEPTHOI'O BELIECTBA,
10 maccoBbIX  4YacTeil  JuUrHocyJbpoHaTa Kadus ©U |  MacCoBOW  HYacTH
OJIEOMJIMETHIITaypaTa HATPUs B KadyeCTBE CMAYUBAKOIIEr0 M JUCHEPTUPYIOLIETO
CpPEACTBAa, U NIEPEMAJIBIBAHNUS B CTEPKHEBOH NMCKOBOW MEJIbHULIE.

c) Jlerko mucmeprupyeMslii B BOAE KOHIEHTPAT JUCIEPCUH TMOJYYAKOT MyTEeM
cmemmBanusi 20 MaccoBbiX udacTell coenuHeHus Gopmynsl (I) u/unu ero comeit ¢ 6
MaCCOBbIMU 4HacTsIMH ankuwideHonmonuriukonesoro s¢upa (®Triton X 207),
3 MaccoBbIMH HYacTSIMH H30TpHAEKaHOJmodurinkonesoro sdupa (8 EO) u 71
MacCOBOH YacTpi0 mNapa@UHOBOrO MHHEPAJbHOTO Macia (MHTEpPBaJI TeMIIEpaTyp
KUIEHUs, HampuMmep, npudbnausuTenbHo ot 255 ngo Oonee uwem 277°C) w
nepeMasblBaHUusl A0 KPYMHOCTH YacCTHULl MEHee 5 MHUKPOH B aTPUTOPHOU IIapOBOH
MEJIbHULIE.

d) OwmynabrupyemMmblii KOHIIEHTpAT IMOJIydaroT u3 15 MaccoBbIX uacTel
coenunenus ¢popmyabl (I) u/unu ero coneii, 75 MacCOBBIX YacTel LMKJIOTE€KCAHOHA B
KauecTBe pacTBopuTels u 10 MacCOBBIX YacTel OKCUAITUIMPOBAHHOI'O HOHUI(PEHOA B
Ka4yeCTBE SMYJIbIUPYIOLIErO CPEACTBA.

e) Jlucmeprupyembie B BOAE IPAHYJIbI MOJYYAIOT MyTEM CMEIIUBAHUS

75 maccoBbIx uacTtei coenquneHust Gopmyanl (I) u/unm ero conei,

10 MaccoBbIX YacTe#l TUTHOCYIb(OHATA KATbLIUS,

5 MaccoBBIX YacTel naypuicyubdara HaTpHs,

3 MacCOBBIX 4aCTelH MOJMBUHUIOBOIO CIUPTA U

7 MAacCCOBBIX HaCTell KaoJHUHA,

nepeMasblBaHUsl CMECH B CTEPKHEBOW NTUCKOBOW MEJIbHHLE, U FPaHYJIUPOBAHUSA
MOpPOIIKA B TNCEBAOOXHXKEHHOM CJIO€ IYTEM HAHECEHHs pacCHbJIEHHEM BOABI B
Ka4yeCTBE IPaHYJIUPYHOIIEH )KUAKOCTH.

f)  Jlucmeprupyemple B BOAE TIpPaHyJbl  TakXe  TMOJYYHAOT  IMYyTEM
FOMOT€HU3UPOBAHUS U MPEIABAPUTEIBHOIO U3MEIbYCHHUS B KOJJIOUAHON MEJIIbHULIE

25 maccoBbIx yacTeil coennnenus: popmynsl (I) u/unu ero cone,
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5 maccoBrIxX yacTei 2,2'-quHadTHIMETaH-6,6'-1uCyNbpOHATA HATPHS,

2 MacCOBBIX 4acTell OJIEOMIIMETUIITAypaTa HaTpHs,

1 MaccoBOl 4YacTH NMOJUBUHIIJIOBOIO CIUPTA,

17 maccoBbIx yacTeii kapOOHaTa KaJbLUs U

50 mMaccoBbIX HacTeil BOMBI,

3aTeM INepeMajblBaHUsl CMECH B IIapPOBOH MeJbHHUIE U MEJKOJUCIEePCHOTO
pachblIeHHs] U CYIIKH MOJYYEHHOW B PE3yJIbTaTe CYCINEH3UU B OPOCUTEIbHON OalHe ¢
MOMOIIbI OAHO(A3ZHOrO COTIIA.

C. buonoruueckue naHHBIE

1. JloBcxomoBol repOuuunabiii 3QPEKT U NEePEeHOCUMOCTh KYJIbTYPHBIMH
pacTeHUsMHU

CemeHHOH MaTepuan OJHONOJBHBIX W JABYIAOJBHBIX COPHBIX pAaCTEeHUH H
KYJbTYPHBIX PACTEHHI 3aKJabIBAIOT B CYNECUAaHbIH IPYHT B TOPLIKH U3 JIPEBECHOTO
BOJIOKHA W TOKPBIBAIOT TIpyHTOM. COeAMHEHHS B COOTBETCTBUU C H300pETEHHEM,
COCTaBJIEHHBIE B BHJE CMaunBaeMbIx nopomkos (WP) unu B BHAe KOHIEHTPATOB
smyabcun (EC), 3areM HaHOCSAT Ha MOBEPXHOCTb MOKPBIBAKOIIErO TI'PYHTA B BHAE
BOJHOHN CYCIE€H3UHU WU 3MYJbCUHU MPU NOJUBHON HOpMe, paBHOH oT 600 no 800 n/ra,
¢ nobasnenuem 0.2% cMaynBaIOINETrO CPEACTBA.

ITocne 0Opa®OTKM TOpPUIKY MOMEINAIOT B TENJIULY U BBIIEPKUBAIOT B YCIOBHSIX,
XOpOIIMUX JJIsI POCTa ONBITHBIX pacTeHui. IloBpexaeHHe TECTUPYEMBIX paCTEHUI
OLIEHUBAIOT BHU3YaJbHO IOCJE TMEepUOAA TECTUPOBAHUS MPOAOJLKUTEIBHOCTBIO 3
Henelu TyTeM CpaBHEHHs ¢ HeoOpaOOTaHHBIMH KOHTpPOJNAMU (repOuLUIHAS
akTUBHOCTb B mnpoueHtax (%): 100% axTuBHOCT, = pacTeHus mnorudmu, 0%
AKTUBHOCTb = KaK y KOHTPOJIbHBIX PACTCHUM ).

HesxenatenbHble paCTEHUS/COPHSIKH:

ALOMY |Alopecurus myosuroides SETVI Setaria viridis
AMARE |Amaranthus retroflexus AVEFA Avena fatua

CYPES Cyperus esculentus ECHCG Echinochloa crus-galli
LOLRI Lolium rigidum STEME Stellaria media
VERPE |Veronica persica VIOTR Viola tricolor

POLCO |Polygonum convolvulus ABUTH Abutylon threophrasti
PHBPU  |Pharbitis purpurea MATIN Matricaria inodora
HORMU |Hordeum murinum DIGSA Digitaria sanguinalis
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Kak mokasbiBaroT pe3ynbTaTsl 3 Tabmui 1 - 7, coenuHEeHUs B COOTBETCTBUU C
nzo0pereHueM OOJanarT XOpouLied JOBCXOAOBON repOunuaHON 3¢p(EeKTUBHOCTHIO
IPOTHUB LIMPOKOIO CHEKTPa COPHAKOB. TakuM oOpa3oM, COEAMHEHUs B COOTBETCTBHH C
U300peTEeHNeM SIBIISIIOTCS TMOAXOMSIIUMH Uil OOpbOBI C HeXeJaTeIbHbIM POCTOM
pPacTeHUI TOBCXOAOBBIM METOOM.

Tabnuna 1: loBcxonosoe neiicteue [%] npotus ALOMY

Homep |lo3upoBka E

ITpumepa [r/ra] S

<
D5 320 100
D6 320 100
D8 320 80
D9 320 100
D11 320 100
E12 320 90
El6 320 100
E20 320 100
E21 320 100
E24 320 100
E26 320 100
P13 320 100
P17 320 100
P21 320 100
P22 320 100
P23 320 100
P24 320 100
P25 320 100
P26 320 100
P28 320 100
P29 320 80
P30 320 100
P31 320 100




78

Homep |/lo3upoBka E

IIpumepa [r/ra] %
P32 320 100
P33 320 100
P35 320 100
Q1 320 90
Q2 320 100
Q3 320 100
Q4 320 100
Q6 320 100
Q7 320 80
Q8 320 100

Tabnuna 2: loscxonosoe aeiicteue [%] mpotus AVEFA

Howmep Jlo3upoBka g
ITpumepa |[r/ra] g
D5 320 100
D6 320 100
D9 320 100
D11 320 100
E12 320 90

El6 320 100
E20 320 100
E21 320 100
E24 320 100
E26 320 90

P13 320 100
P17 320 100
P21 320 100
P22 320 90

P23 320 80

P24 320 100
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Homep |/lo3upoBka é
ITpumepa |[r/ra] <>C
P25 320 100
P26 320 90
P28 320 80
P29 320 80
P30 320 80
P31 320 90
P33 320 100
P35 320 100
Q2 320 100
Q3 320 100
Q4 320 100
Q6 320 90
Q8 320 100

Tabnuna 3: loBcxonooe aeiicteue [%] npotus DIGSA

Homep |Hdosuposka| <

IIpumepa| [r/ra] (ED
D5 320 100
D6 320 100
D9 320 100
D11 320 100
E12 320 100
El16 320 100
E20 320 100
E21 320 100
E24 320 100
E26 320 100
P13 320 100
P17 320 100
P21 320 100
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Homep |[osuposka| <

IIpumepa| [r/ra] (ED
P22 320 100
P23 320 100
P24 320 100
P25 320 100
P26 320 100
P28 320 100
P29 320 90
P30 320 100
P31 320 100
P32 320 90
P33 320 100
P35 320 100
Q2 320 100
Q3 320 100
Q4 320 100
Qo6 320 100
Qs 320 100

Tabnuua 4: loBcxonosoe nericraue [%] nmporus LOLRI

Homep |[losupoBka| o

IMpumepa| [r/ra] é
D5 320 100
D6 320 100
D9 320 100
D11 320 100
E12 320 100
El6 320 100
E20 320 90
E21 320 100
E24 320 100
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Howmep |[losupoBka| 2
IIpumepa| [r/ra] §
E26 320 100
P13 320 100
P17 320 100
P21 320 100
P22 320 100
P23 320 100
P24 320 100
P25 320 90
P26 320 100
P30 320 100
P31 320 100
P32 320 90
P33 320 100
P35 320 100
Q1 320 90
Q2 320 100
Q3 320 100
Q4 320 100
Q6 320 100
Q8 320 100

Tabnuna 5: loscxonosoe neiicteue [%] npotus SETVI

Homep | [losuposka | =

ITpumepa [r/ra] g
D5 320 100
D6 320 100
D8 320 100
D9 320 100
D11 320 100
E12 320 100




Homep |/losuposka | &
IIpumepa [r/ra] g
El6 320 100
E20 320 100
E21 320 100
E24 320 100
E26 320 100
P13 320 100
P17 320 100
P21 320 100
P22 320 100
P23 320 100
P24 320 100
P25 320 100
P26 320 100
P28 320 100
P29 320 80
P30 320 100
P31 320 100
P32 320 100
P33 320 100
P34 320 100
P35 320 100
Q1 320 100
Q2 320 100
Q3 320 100
Q4 320 100
Q6 320 100
Q7 320 100
Q8 320 100
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Tabnuna 6: loscxonooe aeiictaue [%] nporus VIOTR

Homep |do3upoBka g

IIpumepa| [r/ra] ;%
D5 320 100
D6 320 100
D9 320 100
D11 320 100
El12 320 100
El6 320 100
E20 320 100
E21 320 100
E24 320 100
E25 320 80
E26 320 90
P13 320 100
P17 320 100
P21 320 90

Tabnuua 7: Joscxonooe aericreue [%] npotus ECHCG

Homep |/lo3upoBka 8

Ilpumepa| [r/ra] §
D5 320 100
D6 320 100
D9 320 100
D11 320 100
El12 320 100
El6 320 100
E20 320 100
E21 320 100
E24 320 100
E26 320 100
P13 320 100
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P17 320 100
P21 320 100
P22 320 100
P23 320 100
P24 320 90
P25 320 100
P26 320 90
P28 320 100
P29 320 90
P30 320 90
P31 320 100
P32 320 100
P33 320 100
P35 320 100
Q2 320 100
Q3 320 100
Q4 320 100
Qo6 320 100
Q8 320 100

2. TlocneBcxonoBoi repOMUMAHBIA 3(PPEKT U NMEepEeHOCHUMOCTb KYJIbTYpPHBIMH
pacTeHUsIMHU

CeMeHHOI MaTepuan OMHOMOJBHBIX M IBYIOJbHBIX COPHSIKOB M KYJIbTYPHBIX
pacTeHul 3aKJaJbIBAIOT B CYMECYAHBIH TPYHT B TOPLIKM W3 IPEBECHOrO BOJIOKHA,
MOKPBIBAIOT TPYHTOM M BBIPAIIMBAIOT B TEIJIMLE B YCIOBUSIX, XOPOLIUX IJIsi POCTa.
Uepes 2-3 Hemenu moclie MOCEBA, TECTUPYEMbie pacTeHus oOpabaThiBAIOT HA CTAJAUU
onHoro sucta. CoennMHEHNs] B COOTBETCTBUM ¢ M300pEeTEHHEM, COCTABJIICHHBIC B BUIE
cMavyuBaeMbix mopomkoB (WP) unu B Bume konueHTpatoB smynbcuu (EC), 3atem
pachbUISAIOT Ha 3€JIEHble YaCTH PACTEHHH B BHUAE BOJHOW CYCIEH3WH HMJIH 3MYJIbCHH
npu TOJUBHOW HOpMme, paBHOH ot 600 nmo 800 n/ra, ¢ nobGasnenuem 0.2%
cMauMBarero cpeacrna. Ilocne Toro, Kak TeCTUPyEeMble PACTEHUSI OCTABISIOT CTOATH
B TEIJIMIE MPU ONTHUMAJbHBIX IJII POCTA YCJIOBHUSIX B TeYEHHUE MPUOTHUZUTEIHHO 3

HEOCIIb, IefcTBHE npemnaparoB OLCHUBAKOTCA BU3YyaJIbHO MO CPAaBHCHUKO C
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HeoOpaboTaHHBIMU KOHTposiMH (repbuumnaHoe neiicrsue B mnpoueHrax (%): 100%

AKTUBHOCTb = pacTeHus norudnau, 0% akTUBHOCTbh = KaK Y KOHTPOJbHBIX PACTEHHI).

Tabnuua 8: [Tocnescxonooe aericteue [%] nporus ALOMY

Homep |do3upoBka E
IMpumepa [r/ra] %
D1 80 100
D2 80 100
D5 80 100
D6 80 100
D8 80 100
D9 80 100
D11 80 100
E1l 80 100
E7 80 100
E10 80 100
E13 80 100
El6 80 100
E19 80 100
E21 80 100
E24 80 100
E25 80 90
E26 80 100
P3 80 100
P10 80 100
P11 80 100
P12 80 100
P13 80 100
P15 80 100
P16 80 100
P17 80 100
P21 80 90
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Homep |lo3upoBka E

IIpumepa [r/ra] S

<
P23 80 80
P24 80 100
P25 80 90
P26 80 90
P30 80 90
P31 80 100
P33 80 100
P34 80 100
P35 80 100
Q1 80 80
Q2 80 100
Q3 80 100
Q4 80 100
Q5 80 100
Q6 80 100
Q8 80 100

Tabnuua 9: I[Mocnescxonosoe aericteue [%] nporus AVEFA

Howmep |/lo3upoBka E

[Tpumepa [r/ra] g
D1 80 100
D2 80 100
D5 80 100
D6 80 100
D8 80 80
D9 80 90
E1l 80 100
E7 80 80
E10 80 100
E13 80 100
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Homep |/lo3upoBka é
IIpumepa [r/ra] :
El6 80 100
E19 80 100
E20 80 90
E21 80 90
E24 80 100
P10 80 100
P11 80 100
P12 80 100
P13 80 100
P15 80 100
P16 80 100
P17 80 100
P21 80 80
P24 80 90
P30 80 80
P33 80 100
Q4 80 90
Q5 80 100
Q6 80 100
Q8 80 100

Tabnuna 10: [TocneBcxonoBoe nelictBue [%] npotus DIGSA

Homep |/lo3upoBka g

ITpumepa [r/ra] %
D1 80 100
D2 80 100
D5 80 100
D6 80 100
D9 80 90
D11 80 100




Homep |[losuposka| <
IIpumepa [r/ra] (ED
El 80 100
E7 80 100
E10 80 100
E13 80 100
El6 80 100
E19 80 100
E20 80 100
E21 80 100
E26 80 100
P3 80 100
P10 80 100
P11 80 100
P12 80 100
P13 80 100
P15 80 100
Ple 80 100
P17 80 100
P21 80 100
P22 80 90
P24 80 90
P25 80 100
P26 80 80
P35 80 100
Q2 80 100
Q3 80 100
Q5 80 100
Q6 80 100
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Tabnuna 11: I[Tocnescxonosoe nelicreue [%] nporus ECHCG

Homep |/lo3upoBka 8
[Tpumepa [r/ra] E
D1 80 ?30
D2 80 100
D5 80 100
D6 80 100
D8 80 90
D9 80 100
D11 80 100
El 80 100
E7 80 100
E10 80 100
E12 80 100
E13 80 100
El6 80 100
E19 80 100
E20 80 100
E21 80 100
E24 80 100
E26 80 100
P3 80 100
P10 80 100
P11 80 100
P12 80 100
P13 80 100
P15 80 100
P16 80 100
P17 80 100
P21 80 100
P22 80 90
P24 80 100
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P25 80 100
P26 80 100
P28 80 80
P29 80 90
P33 80 100
P34 80 90
P35 80 100
Q2 80 100
Q3 80 100
Q4 80 100
Q5 80 100
Q6 80 100
Q8 80 100

Tabnuna 12: I[TocnescxonoBoe neticreue [%] mpotus LOLRI

Howmep |/losuposka| ¢

IIpumepa [r/ra] §
D1 80 100
D2 80 100
D5 80 100
D6 80 100
D8 80 80
D9 80 90
D11 80 100
E1l 80 100
E7 80 100
E10 80 100
E13 80 100
El6 80 100
E19 80 100
E20 80 80
E21 80 100
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Howmep |/lo3upoBka| g
IIpumepa [r/ra] §
E24 80 100
E26 80 100
P3 80 100
P10 80 100
P11 80 100
P12 80 100
P13 80 100
P15 80 100
P16 80 100
P17 80 100
P21 80 80
P33 80 100
P35 80 100
Q2 80 100
Q3 80 100
Q4 80 100
Q5 80 100
Q6 80 100
Q8 80 90

Tabnuna 13: I[Tocnescxonosoe nericteue [%] npotus SETVI

Homep |Mosuposka| £

ITpumepa [r/ra] g
D1 80 100
D2 80 100
D5 80 100
D6 80 100
D8 80 90
D9 80 100
D11 80 100




Homep |[losupoBka| £
IIpumepa [r/ra] g
E1l 80 100
E7 80 100
E10 80 100
E12 80 100
E13 80 100
El6 80 100
E19 80 100
E20 80 100
E21 80 100
E24 80 100
E25 80 90
E26 80 100
P1 80 100
P3 80 100
P10 80 100
P11 80 100
P12 80 100
P13 80 100
P15 80 100
P16 80 100
P17 80 100
P21 80 100
P22 80 100
P23 80 80
P24 80 100
P25 80 100
P26 80 90
P28 80 80
P29 80 90
P30 80 100
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Homep |[losupoBka| £

IIpumepa [r/ra] g
P31 80 100
P32 80 90
P33 80 100
P34 80 100
P35 80 100
Q1 80 90
Q2 80 100
Q3 80 100
Q4 80 100
Q5 80 100
Q6 80 100
Q8 80 100

Tabnuna 14: I[Tocnescxonosoe nericraue [%] nporus HORMU

Homep |/lo3upoBka §

[Tpumepa [r/ra] %
D1 80 FOO
El 80 100
E7 80 90
E10 80 100
E13 80 100
E19 80 100
P3 80 100
P10 80 100
P11 80 90
P12 80 100
P15 80 90
P16 80 100
Q5 80 100
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Kak mokassiBatoT pe3ynbraTsl U3 Tadbmun 8 - 14, coennHeHUs B COOTBETCTBHU C
n3o0pereHneM 00JanarT XOpoIlel MocaeBCcXoa0BONH repOunuaHON 3()PEeKTUBHOCTHIO
MPOTUB IIUPOKOTO CIEKTPa COPHBIX TPaB U COpHIKOB. Takum oOpa3om, COeNHMHEHUS B
COOTBETCTBHU C H300peTeHHWEeM SIBIAIOTCS MOAXOAAIMMU Ajisi  OopbOBI €

HEXEJIATCIBbHBIM POCTOM paCTeHHﬁ, OCYUIGCTBHHGMOﬁ MOCJICBCXOAOBBIM METOAOM.
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OOPMVYIJIA U30BPETEHM A

1. 3-®enun-3-nupponun-2-on oduiel Gopmynsl (I) unu ero arpoXuMHUECKH

npuemiemas COJib

(1)

rae

X  mpexacrtasnsieT cobol Opom, xyop unu Grop;

Y npencraBnsier coboit C;-Ce-ankmn, Ci-Ce-ramorenankun wunu Cs3-Ce-
LUKJIOAIKHII,

R! npencrasisier coborr Bogopoa, C,-Ce-ankun, C,-Cy-ankokcu-C;-Cy-ankm,
C;3-Co-umknoankuin, Ci-Cg-ramorenankuia, C,-Cg-ankenun, C,-Cg-ankmuun, Ci-Cg-
ankokcu, C-Cy-ankokcu-C,-Cy-ankokcu unu C,-Cg-anKkeHUIOKCH,

R? npencrasisier coborr Bogopon, C-Ce-ankun, Ci-Cy-ankokcu-C,-Cy-anku,
Ci-Cs-ranorenankun, Ci3-Ce-nmkmoankuia, C,-Cg-ankenun, C,-Ce-ankmuun, C-Cg-
ankokcu ujn C,-Cg-rajloreHajJKOKCH,

G  mpexcrasisier coboit Bopopoa, yxoasmyto rpynny L unu katuon E, roe

L  npencrasasier co0oil OQUH U3 MPUBEASHHBIX HIDKE PAJIHKAJIOB:

o) o 0 R® 0
4 & 5 / 8
/7 R
o o ||27

R’ mpencrasaser co6oii Ci-Cy-amkun umu C1-Cs-ankokcu-C-Cy-ankum;

R* mpencrasuser co6oii Ci-Cy-amku,

R’ npencrasiser coboit C,-Cy-ankun, He3amemeHHbIH (eHwnT uinn (QeHun,
KOTOPBIM MOHO- WJIHM TMoJin3ameleH mnocpeactBoMm ranoreda, C,-Cj-ankuna, C;-Cu-
ranoreHankuia, C,-Cy-ankokcu, C;-Cy-raJoreHaIKoOKCH, HUTPO WUIIH LIUAHO;

R®, R® HE3aBHCHUMO JApPYr OT JApyra HpeacTaBIsAOT CcOOOM METOKCH WU

3TOKCH,
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R7, R® KaXAbIH HE3aBUCHMO JIPYyr OT Jpyra mpencTaBiseT COOOW MeTwH,
5TUJ, PEHUI, WIN BMecTe 00pa3yloT HACBILEHHOE S5-, 6- UIN 7-4JIE€HHOE KOJbILO, T'Ae
ONMH KOJIBI[EBOM aTOM yrjepoaa HeoOs3aTeNbHO MOXKET OBbITh 3aMEHEH Ha aToOM
KUCJIOPOAA UJIH CEPHI,

E  npencraBiaser co0oif HMOH INEJOYHOrO MeTajula, HOHHBIH SKBHBAJEHT
IEJI0YHO3E€MEIbHOIO METAJlJIa, HOHHBIH 3KBUBAJIEHT AJIOMHHUS, HOHHBI 5KBUBAJIECHT
MEepEeXOAHOr0 MeTajla, KaTHOH TajJloT€HMarHusi WJIHM HOH aMMOHHUS, B KOTOPOM
Heo0s3aTeNlbHO OJWH, JBa, TPH WU BCE YEThIpe aTOMa BOAOPOJA 3aMEHEHbl Ha
OJMHAKOBBIE WJIM pa3JIMuyHbIe panukaibl, BeiOpanHbie u3 rpynn C;-Cjo-ankwmn wian Cs-
C7-UMKJIOANKUI, KaXkJasi U3 KOTOPBIX HE3aBUCHUMO JPYT OT APYyra MOKET OBITh MOHO-
WM TMOJIM3aMelleHa mocpencTBoM ¢ropa, xyopa, OpomMa, HHUAHO, TUIAPOKCH WJIU
npepBaHa OJHUM UM HECKOJbKHMHU aTOMaMH KHCJIOpOJa WU Cephbl; WU
npeacTaBisieT cOOOH LUKINYECKUH BTOPUYHBIN MJIM TPETHUHBIA anudaTudecKuil HiH
rerepoanudaTuueckuii HMOH aMMOHUs, Hampumep, MopdonmHUN, THOMOP()OIMHUIA,
NUNEPUAUHAN, NUPPOJUAUHHUN, HWJIM B KaXAOM Cllydae NOPOTOHUPOBAHHBIA 1,4-
nuazabunukio[l.1.2]okran  (DABCO) wnau 1,5-nuazabunukno[4.3.0]yaaen-7-exH
(DBU), wnm mnpencraBisier co0OOH rerepoapoMaTHYeCKUH KAaTHOH AaMMOHUS,
HallpuMep, B KaXXJAOM CJllydae MNPOTOHUPOBAHHBIM NUPUIUH, 2-METUJINUPUAHUH, 3-
METUJINUPUIANH, 4-METUINUPUANH, 2,4-TUMETUINUPUANH, 2,5-AUMETUINUPUINH, 2,0-

AUMETUINUPUAUH,  S5-3TUI-2-METUINUPUAUH, KOJJIUAMH, TMHUPPOJ, HMHUIA30I,

XUHOJINH, XHUHOKCAJIUH, 1,2-nuMeTHIUMUAA30I, 1,3-1uMeTUIUMHU A3 0JIHS
MeTujacyibdaT  WIM, KpPOMe  TOro, TakKe  TMpeacraBiseT  coOoii  HOH
TPUMETUIICYIb(OHUS.

2. Coenunenue ¢opmyasl (I) mo nyHkty 1 wuIM ero arpoXuMHUYECKU

npuemJjieMas CoJib, T1e PaJUKaJibl UMEIOT CIEeAYIO e 3HAYSHUS |

X  mpexacrtasnsier cobol Opom, xyop unu GTop;

Y npencrasiser coboir C,-Cy-ankun, C;-Cy-ramorenankun win C;-Cg-
LUKJIOAIKHUII;

R! npencrasisier coborr Bogopoa, C-Ce-ankun, Ci-Cy-ankokcu-Ci-Cy-anmkm,
C;3-Co-uuknoankuin, Ci-Cy-ramorenankuia, C,-Cy-ankenun, C,-Cy-ankmuui, C,-Cg-

ankokcu, C-Cy-ankokcu-Cy-Cy-ankokcu unu C,-Cy-ankeHUIOKCH,
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R® mpencraBusier coGoii Bomopon, Ci-Cy-ankun, Ci-Cy-ankokcn-Ca-Cy-anku,
C,-Cy-ranorenankun, Ci3-Co-umknoankuia, C;-Cy-ankenun, C,-Cy-ankmuui, C-Cy-
ankokcu ujan C,-C4-rajloreHajJKOKCH,

G  mpeacrasisieT coboil Bogopon, yxoasmyto rpynny L unu katuon E, rae

L  mpexncraBnsieT coO0l ONMH U3 MPUBEIEHHBIX HUKE PATHKAJIOB!

(o)
)J\R"’ /lLO’R4 \§\R5
(o)

R? npencrasiseT codoit Ci-Cy-ankun unu C;-Cs-ankokcu-C-Cy-ankmn,

R* npencrasiset codoit C,-Cy-amku,

R’ mpencraBmsier coGoii C;-Cy-ankui, HesaMelleHHbIi (GeHHa1 wiu (eHmn,
KOTOPBIM MOHO- WJIHU TMoJu3amemeH mnocpeactBoMm rajoreda, C;-Cy-ankuna, C;-Cu-
rajgorerHankuna ujan C;-C,-alKkokcu,

E  mpencraBnser co0oH HOH IIEJIOYHOTO MeETaJla, HOHHBIH 3KBUBAJEHT
I€JI0YHO3E€MEIbHOI0 METaJlJa, HOHHBIM 3KBUBAJEHT aJIOMUHMSA, HOHHBINH 3KBUBAJECHT
IEepEeXOAHOr0 MeTajla, KaTHOH TrajoreHMarHuss WJIM HOH AaMMOHHUS, B KOTOPOM
Heo0s3aTeNnbHO OAWH, JBa, TPH WU BCE YEThIPpe aTOMa BOAOPOAA 3aMEHEHbl Ha
OJIMHAKOBBIE UJIM pa3juuHble panukanbl, BeiOpanHbie u3 rpynn C;-Cjo-ankun uiau Cs-
C7-LMKIIOANKUI, KaKIasi U3 KOTOPBIX HE3aBUCHUMO APYT OT APyra MOXeT ObITh MOHO-
WIN TOJU3aMelleHa HOCpeAcTBOM ¢Topa, XJopa, Opoma, LUAHO, TUAPOKCH HIIH
npepBaHa OJHUM UM HECKOJbKUMHU aTOMaMH KHCJIOpOXAa WU Cephbl; WU
npeacTaBisier cOOOH IUKIUYECKUH BTOPUYUHBIN MJIM TPETHUHBIH aludaTuuecKuil Wiu
reTepoanudaTuyeckuii MOH aMMOHUs, Hampumep, MopdonuHuN, THOMOP(OITHHUIA,
NUNEePUAUHNAN, NUPPOJUAUHUN, HUIM B KaXIOM Cllydyae NOPOTOHUPOBAHHBIA 1,4-
nuazabunukio[l.1.2]okran  (DABCO) wimu 1,5-nuazabunukno[4.3.0]ynaaen-7-exH
(DBU), wnm mnpencraBisieT co0OH rerepoapoMaTHYECKUH KATHUOH AaMMOHHS,
HalpuMep, B KaXAOM Cllydae NPOTOHUPOBAHHBIA NUPUAUH, 2-METUJINUPUAWUH, 3-
METUJINUPUIANH, 4-METUJINUPUANH, 2,4-TUMETUINUPUAUH, 2,5-AUMETUINUPUINH, 2,6~
AUMETUINUPUANH,  S5-3TUN-2-METWINUPUAUH, KOJJIWUAMH, TMHUPPOJ, HMHUJA30I,
XWHOJIVH, XWHOKCAJIUH, 1,2-nuMeTUNUMHUIA301, 1,3-nuMeTUNnuMUIa30Jus

MeTHJICYNbdaT WU KpOMe  TOro, TakXe  NpeAcTaBiseTr coOOW  HOH

2

TPUMETHUIICY b OHUS.
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3. Coenunenue ¢opmynsl (I) mo nyHkTy 1 unm 2 unum ero arpoXuMHUYECKH
npuemieMas Cojib, r1e paJuKaJibl UMEIOT CIEAYIOL[He 3HAUSHUS ;

X  mpexacrtasisieT coboit Opom, xyop unu GTop;

Y mpeacrasmsier coboii  Ci-Cy-ankun, C;-Cy-ramorenankmn wimn  Cs-Ce-
LUKJTOAJKHUIT;

1 .

R npencrtasiaser coboit  Bomopon, Ci-Cy-ankuna, METOKCHUMETHI WM
stokcumeTus, nukjaonponui, Ci-C,-ranorenankun, C,-Cs-ankenun, C,-Cj-ankuHu,
C:-C4-aIKOKCH, METOKCUATOKCH HJIH DTOKCUATOKCH, UJIH aJIJIUJIOKCH,

2 .

R” nmpencraBnsier coboit  Bomopoxn, C;-Cs-ankuia, METOKCHUITUI WU
srokcuankui, Ci-C,-ranorenankun, uukjgonponui, C,-Ci-ankenun, C,-Cy-ankuHun,
C,-Cy-ankokcu unu C-C4-rajoreHaaikoKCH,

G  mpexcrasisier coboil Bopopon, yxoasamyto rpynny L unu xaruon E, roe

L npencTaBiseT coO0Oi ONMH U3 MPUBEIEHHBIX HUKE PATUKAIOB!

(o) (o}

)J\R:’ )L O’R4

rae

R? npenctasisiet codoit Ci-Cy-ankun unu C;-C,-ankoxcu-C;-C,-ankun,

R* npexncrasiseT coboit Ci-Cy-ankui,;

E  npencraBiaser co0oif MOH IIEJOYHOrO MeTajula, HOHHBIH SKBHBAJEHT
I[E€JIOYHO3EMEJIbHOIO METaJIJIa, HOHHBIM KBUBAJIEHT AJIOMUHUS, MOHHBIH SKBUBAJIEHT
HepeXOHHOFO METajlja, KaTHUOH TrajJOorecHMarHusda HWJIM HWOH aMMOHHs, B KOTOpOM
HeoOsI3aTeIbHO OJHWH, JBa, TPH HWJU BCE YEThIpE aTOMa BOAOpPOJA 3aMEHEHbI Ha
OJWHAKOBBIE WJIM pa3jIuuHbie pamukaibl, BeiOpaHHbie U3 rpynn C;-Cio-ankun unu Cs-

C7-LUKIIOAJIKAII.

4. Coenunenue ¢opmynsl (I) mo omHomy w3 mnyHkToB | - 3 wmim ero
arpOXUMHYECKH MPUEMIIEMasi COJIb, TNI€ PaJIuKaabl UMEIOT CIEAYIONEe 3HAUCHUS

X  mpexacrtasisier cobol 6pom, xyop unu Grop;

Y npexacrtaBusier coOO METHII, 3TUJ, FAJOM€HMETHII, TAJOTEHSTUI UIIH [TUKJIO-

MIPOIHUITI,
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R! nmpencTaBisieT COOONW BOOOPOA, METHII, 3TUJI, METOKCUMETHUJI, STOKCUMETHUII,
METOKCH, STOKCH, H-TIIPOTHUIIOKCH, OYTOKCH, #30-TIPOMHIJIOKCH, AJUIMJIOKCH, OYTOKCH,
MECTOKCHUOTOKCHU HUJIM 3TOKCHSTOKCH,

R® NpeacTaBisieT COO0H BOOOPOI MIH METHII,

G  mpexcrasisier coboit Bopopoa, yxoasmyt rpynny L unu katuon E, roe

L  mnpencrasaser co0oil OQUH U3 MPUBEASHHBIX HIDKE PATHKAIOB!

(o) (o}

)LR:" )L O’R4

rae
3 o

R’ mpencraBnsier coO0OW METHII, 3THII, U3ONPOTUI HIIU Mmpem-0yTui;
4 o

R" mpencraBnseT coO0OH METHI WIIH 3THUIT,

E  mpexncraBnser coOol MOH HATPHS UM MOH KaJus.

5. Cnoco0 monyuenuss coenuHeHuss ¢opmyinbsl (I) umm ero arpoXmMU4YECKH
NPUEMIIEMON COJIM IO OJHOMY U3 MYHKTOB 1 - 4, KOTOPBIN 3aKJIOYAETCs B LUKJIU3ALUN

coenuHeHus obmeit popmynsr (1)

/
R! 0 X z
o N g (1)
R
9/ [0 Y
R

2

rme RY, R?, X u Y umeror NIPUBEAEHHBIE BBILIE€ 3HAYECHUSA, U R’ NPENCTABIAET
co0O# aNKuj, MPEeNMOYTHUTEbHO METWJI WU 3THUJ, HeoOs3aTeNbHO B MPHUCYTCTBUH
NOAXOASIIEro paCTBOPUTENS NN Pa30aBUTENs, C TOMOIIBIO MOAXOASIIEr0 OCHOBAHMUS

¢ (hOpMaNBHBIM OTLIETUIEHUEM T'PYIIIIbI R’OH.

6. Arpoxmmuueckas KOMIIO3UIHUS, COAEpIKalias a) MO MeHbIIell Mepe OJHO
coequHeHue Gopmynsl (I) wim ero arpoXMMHYECKU MPUEMIEMYIO COJIb IO OJHOMY HJIH
HECKOJbKUM M3 MYHKTOB 1 - 4, u b) BcmomorareiapHble CpeacTBa U NO0AaBKH, OOBIYHO

MNPUMCHAECMBIC B oOyacTu 3alIUThI paCTeHHfI.
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7.  Arpoxummudeckas KOMIO3HIUsA, COAEPIKaLIas

a) Mo MeHbIIeH Mepe onHO coenuHeHue Gopmynsl (I) uam ero arpoxuMuyUecku
NPUEMIIEMYIO COJIb IO OJJHOMY HJIM HECKOJIBKUM U3 NYHKTOB 1 - 4,

b) OOMH MM HECKOJbKO arpOXMMHYECKH AKTUBHBIX KOMIIOHEHTOB, APYTUX YeM
KOMIIOHEHT a), U HeO0s3aTebHO

C) BCIIOMOTATeJbHBIE CpencTBa M N00aBKH, OOBIUHO NMPHUMEHsiEeMble B 00JacTH

3aI0UThl PACTEHUI.

8. CmocoO Oopp0Obl ¢ HEXeNaTeTbHBIMH PACTEHHUSIMH HJIH PEryJHUpPOBAHUS
pocTa pacTeHui, B COOTBETCTBHU C KOTOPBIM 3P (HEKTHBHOE KOJUYECTBO MO MEHbIIEH
Mepe oaHoro coenuHenus: Gpopmyinl (I) win ero arpoXMMUYECKH MPUEMIIEMON COJIH
0 OJHOMY HWJHM HECKOJbKUM M3 MYHKTOB | - 4 HAHOCST Ha PACTEeHHS, CEMEeHa WU

IUIOLIAb, HA KOTOPOW MPOU3PACTAIOT PACTEHUS.

9. Ilpumenenue coenuHeHuss ¢opmyasl (I) wumu ero arpoXuMH4YeCKH
NPpUEMJIEMON COJM MO OJHOMY HJIM HECKOJbKMM M3 NYHKTOB 1 - 4 B KaudecTBe

repOHUIIMIA HIIH PEryJsiTOpa POCTa PACTEHHH.

10. Ilpumenenme mno nyHKTYy 9, rme coenuHenue ¢opmyabl (I) umu ero
ArpOXUMHUYECKH MPUEMIIEMYIO COJIb MIPUMEHSIIOT AJisi OOpbObI C BPEIHBIMU PACTEHHUSIMH

WU OJI peryJupoBaHUAa poOCTa B paCTUTEJIbHBIX KYJIbTypax.

11. Ilpumenenue mno nyHkTy 10, rage KyJabTypHBIE pAaCTE€HUs SBISAIOTCA

TPAaHCT€HHBIMU UJIM HETPAHCICHHBIMU KYJIbTYPHBIMU PACTCHUAMU.
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