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MUKPOBHUOLIMAHBIE I'ETEPOBUITUKJIIMYECKHE ITPOU3BOHBIE

Hacrosiee n300pereHre 0THOCUTCS K MUKPOOUOLIMAHBIM IeTepOOULINKITNYECKUM
IPOU3BOMIHBIM, HAIPHMeEp, B KAYECTBE AKTHBHBIX MHIPEIUEHTOB, KOTOPBIE 00IaAat0T
MHUKPOOMOLIMIHON aKTHBHOCTBIO, B YACTHOCTH, (PYHTHMLIMAHON aKTUBHOCTHIO. HacTosimee
U300peTeHre TaK)Ke OTHOCHUTCS K MOJYYEHUIO JAHHBIX reTepOOHIMKIMUECKUX MPOU3BOIHBIX,
K MPOMEKYTOUYHBIM COEAUHEHUSIM, IPUTOAHBIM JJIs1 TIOJTyYE€HUS TaHHBIX
reTepOOULIMKINYECKIX POU3BOAHBIX, K MOJIYUEHUIO JaHHBIX MPOMEKYTOUYHBIX COSAMHEHUH,
K arpOXMMHUYECKUM KOMIO3ULUSM, KOTOPBIE COEPKaT O MEHbIIEH Mepe OHO U3
reTepOOULIMKINIECKIX TIPOU3BOAHBIX, K MOIYUEHUIO TAHHBIX KOMIIO3ULIUI U K TPUMEHEHHIO
reTepOOULIMKITNIECKIX TIPOU3BOAHBIX MIIM KOMITO3ULIMH B CEIbCKOM XO3SHCTBE UITH
CaZ0BOJCTBE AJIs1 KOHTPOJISI WM NPEAYNPEXKACHUS 3apaKeHUsl Napa3uTaMy PaCTEeHUN,
COOpaHHBIX MPOAOBOJIBCTBEHHBIX KYJIBTYP, CEMSH HIJIH HEXKUBBIX MAaTEPHAIIOB
¢uTONaTOreHHPIMU MUKPOOPTAaHU3MAMH, B YACTHOCTH, IPHOAMHL.

Hexkotopsle GpyHruuaHbie reTepoOUIIMKINYECKIEe COSANHEHNS OITMCAHbI B
WO05070917.

bb110 HEOXKUAAHHO OOHAPYIKEHO, YTO HEKOTOPbIE HOBbIE IeTepOOHIINKINIECKHE
HPOU3BOMIHBIE 00JIaAI0T NPEANOYTUTENbHBIMU (DYHTULIIHBIMHA CBOHCTBAMHL.

CrenoBaTenbHO, HacTOsIIEE H300PETEHNE ITPENyCMATPUBAET COeANHEHHs POpMybI |

()

rae
kaxabiid u3 Ry u R, HezaBucumo BbIOpaH u3 Bogopona, nuano, C;-Ceankmna, Cs-
C-uuknoankuna, Cy-Ceankenuna u C,-CgaIkuHUIA, TAE AJIKUJIbHBIE, IUKI0AJKUIbLHbIE,

AJTKCHUJIbHBIC U AJIKUHUJIbHBIC T'PYIIIbI MOTYT OBITb HEOOSI3aTENBHO 3aMCIICHbI 1-3
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3aMeCTUTEJISIMH, HE3aBHUCHMO BhIOpaHHbIMU U3 Tajiorena, C-Cganmkokcu u C-CqallkuiTHO;
WA

R, u R, BMecTe ¢ aToMOM yriieponia, K KOTOPOMY OHU MPUCOEANHEHBI, IPEICTABIISIOT
coboii C3-CoLHKI0aTKMIbHYIO rpymy (KOTOpast MOKET ObITh HeoOsi3aTebHO 3amerneHa 1-3
3aMEeCTHUTEJISIMH, HE3aBUCHMO BBIOPAHHBIMH U3 TPYIIIBL, COCTOsIIEH u3 rajoreHa, C-
Coanxuna, C1-Cgankokcu u Ci-CealKuiTuo);

kaxabid u3 R3 1 Ry He3aBuCHMO BbIOpaH M3 BOIOpOaa, rajoreHa, ruapokcuna, Ci-
Ceanxuna, C,-Ceankokcu, Cs-Criuknoankuna, C;-Ceankenuna u C,-CeankuHuma, rue
ANKWJIbHAS, AJIKOKCH, [IUKJIOAJIKUJIbHAS, aJIKEHUIbHAS U AIKUHIIbHAS TPYTIIBI MOTYT OBITh
HeoO0s3aTeIbHO 3aMelIeHbl 1-3 3aMeCTUTe SIMH, He3aBUCUMO BbIOpaHHBIMU U3 rajioreHa, C-
Csankokcn u C1-CganlKunTHoO;, WIn

R; u R4 BMecTe ¢ aToMOM yriieponia, K KOTOPOMY OHU MPHUCOEAUHEHBI, TPEICTABIISIFOT
coboit C=0, C=NOR,, C=C(Ry)(R.) niu C;3-C,orukioankui (KOTOpbie MOTYT OBITh
HeoO0s3aTeTbHO 3aMelIeHbI 1-3 3aMeCTUTeNSIMH, He3aBUCHUMO BIOPAHHBIMHU U3 TPYIIITHI,
cocrositeit u3 ranorena, Ci-Csanmkmina, Ci-Ceanxokcu u C1-CsaIKUITHO);, WITH

R, u R3 BMecTe ¢ aTomamu yriepona, K KOTOPbIM OHH MPUCOSIUHEHBI, MPEACTABIISIOT
coboit Cs-Coukiioankui (KOTOPBIH MOKeT ObITh He0Os13aTeIbHO 3aMerieH 1-3
3aMeCTUTEJISIMH, HE3aBHCHMO BBIOPAHHBIMU U3 TPYIIIIBI, COCTOsALIEH u3 rajorena, C-
Ceankxuna, Ci-Ceankokcu u C-CealKuiaTHO, U, KPOME TOTO, 3BEHO C aTOMOM YyTIJIepoa
KOJIbIIa MOKET ObITh 3aMEHEHO aTOMOM KHCJIOPOa UK CePbI);

Kax/blii Rs He3aBUCUMO MpeACTaBsieT COOOM rajloreH, THAPOKCHII, MEPKAITO, HUTPO,
ano, popmut, C-Ceankmn, C,-Ceankennn, C,-Ceankunni, Cs-Couuknoankui, C-
Csankoxcy, Cs-Csankenmnokcu, C3-Ceankununokcu, C-Ceankunruo, -C(=NOR,)C;-
Coanxmn, Ci-CeankunkapOOHWII, apul, TeTEPOAPIJI, APUIIOKCH UJIH FETePOAPUIIOKCH, T
AJIKMJIbHAS, [UKJIOAJIKUJIbHAS, aJIKEHUJIbHAS, AJIKUHWIbHAS, aJIKOKCH, aJIKEHUJIOKCH,
ANKMHUJIOKCH, apUJIbHAS U T€TEPOAPHIIbHAS TPYIIIBI MOT'YT OBITh HEOOSI3aTEILHO 3aMEIIEHbI
1-5 3amectuTensiMu, He3aBUCUMO BbIOpaHHbIMU U3 rajioreHa, C;-Cgqankuna, C,-CgakokcH,
uuaHo u C;-Ceankuntuo; n pasusiercs 0, 1, 2, 3 wnu 4;

R¢ nmpencragnsier coboii Bomopon, ranoreH, Ci-Ceankun wim Ci-Ceakokcw;

KaKIbIH R; HE3aBUCUMO MpencTaBJsier COO0H rUapOKCHII, MEPKAIITO, [IUAHO, TaJIOTeH,
C1-Coankmin, Ci-Cgranorenankmn, C,-Ceankenmn, C,-Cganxkunmi, C,-Cgranorenankenui, Cs-
Ceranorenankunmi, Ci-Ceanxunruo, C-Cgranorenankokcu, C,-Ceranorenankuntuo, C-
Coanxoxcukapoonmi, C;-Ceankunkapbonmn, Cs-Couuknoankui, Ci-Ceankokcu, Cs-

Ceankenunokcu unu Cs-Ceankuaunokeu; m pasusiercs 0, 1, 2, 3 wnu 4; unmn
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IBa CMEKHBIX 3aMecTUTeNsE R; BMecTe ¢ aToMaMu yriepoaa, K KOTOPbIM OHU
NPUCOEINHEHBI, peAcTaBisAoT co0ol Cs-CouuKIoankun (KOTOPbI MOXKET ObITh
HeoOs13aTeIbHO 3aMeleH 1-3 3aMeCcTUTeNsIMH, He3aBUCUMO BBIOPAHHBIMH M3 TPYIIIIEL,
cocroswei u3 ranoreHa, Ci-Ceankuna, Ci-Ceankokcu u C1-CeaIKUATHO, U, KPOME TOTO,
3BEHO C aTOMOM YTJIepoza KOJIbIa MOXKET ObITh 3aMEHEHO aTOMOM KHCJIOPOJIa HITH Cepbl);

R, BeiOpan u3 Bopopona, C,-Ceankuna, Cs;-Couuknoankuna, C3-Ceankenmnna u Cs-
CeankuHuna, rae alKuiIbHasl, [IUKJIOANKIIbHAS, ATKEHUIbHAS U aJIKUHUJIbHASI TPYIIITbI MOTYT
OBITh HEOOSI3aTEIBPHO 3aMeleHbl 1-3 3aMeCTUTE ISIMH, HE3aBUCHMO BIOPAHHBIMH U3
rajorena, C;-Cgankokcu u C1-CgalIKUITHO;

Kkaxkabid u3 Ry, 1 R He3aBUCHMO BRIOpaH U3 BOAOPOAA, rajoreHa, nuano, C-
Ceanxuna, Cs;-Cruuxnoankuna, C,-Ceankenuna, C,-Ceanxkunmna, C-Ceankoken u C-
CeanKuiTuo, rue ajdKwuibHAs, IUKIOATKUIbHAS, aJIKEHUIbHAS U AJIKUHIJIbHAS TPYIIITBI MOTYT
OBITh HEOOsI3aTEIBHO 3aMeIIeHbI 1-3 3aMeCTUTEISIMU, HE3aBUCHMO BHIOPAHHBIMH U3
rajorena, C,-Csankokcu u C1-CgalIKUITHO, UK €r0 COJIb MU N-OKCH/.

Bo BTOpOM acnekte HacTosIIee H300PETEHHE MPEeTyCMaTPUBAET arpOX UMUIECKYIO
KOMTIO3UIIHIO, Coieprkainyto coenuaenue popmysl (I).

Coenunenus popmyuibl (I) MOKHO IPUMEHATD ISt KOHTPOJIST PUTOMATOTEHHBIX
MHUKPOOPTraHU3MOB. TakuM 00pa3om, ¢ LENbI0 KOHTPOJIS (PUTOMATOTeHA COSIUHEHHE
dbopmyusl (I) wmm kommo3unuio, conepsxkarnyro coenunenue ¢popmysl (1), cormacuo
HACTOSIIIEMY H300PETEHHIO MOKHO MPUMEHSITh HEMOCPEACTBEHHO MO OTHOIIEHHIO K
(uTONaTOreHy MM MO OTHOLIEHHIO K MECTOHAX O3KACHUIO (PUTOMATOr€HA, B YaCTHOCTH, T10
OTHOLLIEHHIO K PACTEHHIO, BOCIIPUIMYHUBOMY K HAMaJEeHUIO (PUTOMATOTEHOB.

Takum 00pa3om, B TpeTbeM aCreKTe HACTOsIIIee N300peTeHNE MPeayCMaTPUBAET
npuUMeHeHue coenunenust GopmyJbl (1) Miau KOMNo3uLUMK, conepkalel CoennHEeHHe
dbopmysl (I), kKak OMUCaHO B JAHHOM JOKYMEHTE, I KOHTPOJIs (puTonaTorexa.

B nonosHUTENbHOM acnekTe HACTOsIIee H300peTeHre PeyCMaTPUBAET CIIOCO0
KOHTPOJIS (PUTONMATOreHOB, BKJIOYAOINNHN TPUMeHeHHe coenuHenus popmysl (1) nim
KOMTIO3UIINH, Conepskalneit coenuaenue popmyibl (I), kak OMUCaHO B JAHHOM JIOKYMEHTE, IO
OTHOIICHHUIO K YKa3aHHOMY (DUTOTIATOT€HY HJIUA MO OTHOILIEHHIO K MECTOHAX OXKIEHUIO
YKa3aHHOTO (PUTOMATOTeHa, B YACTHOCTH, 10 OTHOIICHHUIO K PACTEHHIO, BOCIPHUMYHUBOMY K
HanaJAeHuIo (PUTOMATOreHa.

Coenunnenust popmyiinl (I) ocobeHHO 3¢ eKTHBHBI B KOHTPOJIE (PUTOMATOT€HHBIX

rpuooB.
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Taxum 00pas3om, B elie OTHOM acIeKTe HaCTOosIIee H300peTeHne IPeayCMaTPHBAET
npuMeHeHne coenuHeHus popmydel (1) WM KOMMO3ULINY, COEpIKaIlel COeIMHEHHE
¢dopmyusl (I), kKak OnUCaHO B JAHHOM JAOKYMEHTE, I KOHTPOJIsl PUTONATOreHHBIX TPHOOB.

B mononHUTENsHOM acrekTe HacToslIee H300peTeHe MpeyCMaTPHBAET CIIOco0
KOHTPOJIS1 GUTONATOreHHBIX rPUOOB, BKIIOYAIOIIUHI MpuMeHeHne coennHeHus Gopmysl (I)
WM KOMITO3ULIMHU, Coeprkariei coenraenue Gopmyier (I), kak OMUCaHO B JAaHHOM
JIOKYMEHTE, M0 OTHOIIEHHUIO K YKa3aHHBIM (PUTOMATOr€HHBIM IprOaM HMITH IO OTHOIIEHHIO K
MECTOHAXOX/IEHUIO YKA3aHHBIX (PUTOMATOreHHBIX TPHOOB, B YACTHOCTH, N0 OTHOLIEHHIO K
PacTeHHIO, BOCIIPUMMYHBOMY K HANaJIeHUIO (PUTOMATOreHHBIX TPUOOB.

Ecnu ykaszano, 9to 3amecTuTenn HeoOsA3aTeNbHO 3aMEIIEeHbI, 3TO 03HAYAET, YTO OHU
MOT'YT HECTH MJI MOTYT HE HECTH OJIUH I HECKOJIbKO MIEHTUYHBIX WIJIH PA3JIUIHBIX
3aMECTUTENEH, HAIPUMep OT OJHOrO A0 Tpex 3amecTtutesiei. Kak mpaBuiio, OTHOBPEMEHHO
NPUCYTCTBYIOT He OOJiee TpeX TaKuX HeoOs13aTeNbHBIX 3aMecTHTeNel. Ecin yka3zaHo, 4To
rpyIna 3aMeIieHa, HalpUMep, JIKHJI, TO 3TO BKIFOUAET T€ TPYIIIbI, KOTOPBIE SIBIISIOTCS
YaCThIO IPYTHX TPYII, HATIPUMED, aJIKWJI B AJIKHIITHO.

Tepmus "ranoren" orHocuTCs K QTOpy, XJI0pY, OPOMY WM HOZY, IPEATIOUTUTEIBHO K
¢Topy, xnopy nnu 6pomy.

ANKUIIbHBIE 3aMECTUTENN MOTYT UMETh MPSMYIO WJIN PA3BETBJICHHYIO LIENb. AJIKHII,
caM 1o ce0e WK KaK 4acTh IPYroro 3aMeCTUTENs], B 3aBUCUMOCTH OT KOJIMYECTBA
YIIOMSIHYTBIX aTOMOB YIJIEpO/a, IPEACTABIsIET COOOM, HapUMep, METHJI, 3TUJI, H-IIPOIWJ, H-
OyTuI, H-NEHTHJI, H-TeKCHJI U MX H30Mepbl, HAIPUMep, H30MPOITHII, H300yTHII, BTOP-OyTHIL,
TpeT-OyTHUIT UK U30aMHJI.

AJNKEHUJIbHBIE 3aMECTHTEIH MOTYT ObITh B ()OPME MPSIMBIX MJIH Pa3BETBJIEHHBIX
LeTIel, U aJIKeHUJIbHbIE ()PArMEeHTBhI, TPH HEOOXOIUMOCTH, MOTYT ObITh J110O0 B (E)-, mubo B
(Z2)-xoudurypanuu. [Ipumepamu SBISIOTCS BUHUI U AJUTHIL. AJIKEHIJIbHBIE TPYIIITbI
npencTaBisiroT codoii npeanoututenbHo C,-Cg, 6onee npennoururepbHo C,-Cy 1 Hanbonee
npennoyTuTenbHO C)-CsalkeHUTbHBIC TPYTIIIHL

ANKWUHUJIBHBIE 3aMECTUTEIN MOTYT OBITh B (POpME MPSIMBIX MJIH PA3BETBICHHBIX
neneid. [Ipumepamu SBISIFOTCS STHHUJI U IPONAPTIIL. AJIKMHUIJIBHBIEC TPYITITBI IPEACTABIISIIOT
coboit npennoururenbao C,-Cq, Oonee npeanoururensHo C;-C4 u Hanbonee
npeanoututesibHO C,-CsalKuHUIbHBIE TPYTIITHL.

I"anoreHanKuiIbHBIE TPYIIITBI MOTYT COAEPIKATH OJUH WM HECKOJIBKO HACHTUYHBIX I
Pa3JIMYHBIX aTOMOB rajiorena u, Hanpumep, moryt o3nadars CH,Cl, CHCI,, CCl;, CH,F,

CHFz, CF3, CF3CH2, CH3CF2, CF3CF2 N CC13CC12
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["anoankeHUIbHBIE TPYIIIBI PEACTABIAIOT COOOH aNKEHNUIIbHbIE TPYIIIIEL,
COOTBETCTBEHHO, KOTOPBIE 3aMeIeHbl OTHUM MJIM HECKOJbKUMH OMHAKOBBIMU HITH
Pa3IMYHBIMU aTOMaMHU raJloreHa U IPENCTABISIIOT COOOH, Hanpumep, 2,2-1u(pTOPBUHIIT HITH
1,2-nuxnop-2-pTOPBUHIIL

["anoankuHIIBHBIE TPYIIIBI IPEACTABISIIOT COOOH aIKHUHUIIBHbIE TPYIIIIbI,
COOTBETCTBEHHO, KOTOPbIE 3aMELISHbI OTHUM WJIH HECKOJIbKIMHU OJJUHAKOBBIMU HJIH
Pa3IMYHBIMU ATOMAaMH TaJIOTeHA U MPENCTABISIOT COO0M, HampumMep, 1-XI1opnpon-2-uHu.

Ankokcu o3Haqaet paaukan -OR, roe R npencrasnser coboit ankui, HanpuMep, Kak
OTPEeNEeNIEHO BhIIIE. AJIKOKCUTPYIIITbI BKJIOYAIOT O3 OrpaHIMYEHUs] METOKCH, 3TOKCH, 1-
METUJISTOKCH, TIPOTIOKCH, OYTOKCH, 1-METHIIIPOTIOKCH U 2-MEeTHIIIPOIIOKCH.

IMuano o3nauaet rpymmy —~CN.

AmMuHO o3HauaeT rpynmy -NH,.

IMunpokcenn ninm rugpokc o3Hadaet rpymmy ~OH.

ApunbHble rpynmbl (TMO0 OTAENBHO, JTUOO B KA4eCTBE YacTH OOJNbLISH IPYIIIbI, TAKOH
KaK, HaIpuMep, apUIIOKCH, apHII-AJIKUI) IPEACTABISIFOT COO0H apoMaTUYeCKHe KOJIbLIEBbIE
CHCTEMbI, KOTOPbIE MOT'YT OBITh B MOHO-, OHM- HJTH TpULIKJINUecKoi popme. ITpumeps! Takmx
KOJIELl BKITFOUAIOT (heHWT, HaTHII, aHTPALIEHWIT, MTHACHUJ WK (peHAHTPEHWIL.
ITpeanouTHuTeNnbHbIE ApUIIbHBIE TPYIIbI MPEACTABISIOT coO0l penun u Had T, npuyem
(benun siBisieTcst Hauboee NpennoYTUTENbHbIM. EClii yKa3aHo, 4ToO apuiIbHBIN (parMeHT
SIBJISIETCSI 3aMEIEHHbIM, TO apPWJIbHBINA (parMeHT NPearnouTUTEIbHO 3aMEIEeH OHUM -
YETBIPbMS 3aMECTUTEIISIMH, HanOosIee MPEATIOUTHUTENbHO OJHUM - TPEMsI 3aMECTUTEIISIMU.

I'erepoapusibHbie TpyIIbI (JTMOO OTAENBHO, MO0 B KAYeCTBE YaCTH OOJbIIEH MPYIIIIbI,
TAKOH KaK, HAIIPUMep, FreTePOAPHIIOKCH, TeTePOAPHII-AJIKUAI) IPEACTABIISIFOT COO0M
apOMAaTHUYECKHE KOJIbIIEBBIE CUCTEMBI, COJIEPIKAIIHe TI0 MEHbLIEH Mepe OJNH reTepoaToM M
COCTOSLIHE JTUOO U3 OJHOTO KOJIbIIA, JTUOO U3 ABYX MM O0JIee CIUTHIX KOJIELl.
[IpennoyruTenbHO, ONMHAPHBIE KOJIbIA OYAYT CONEPIKATh 10 TPEX reTePOATOMOB H
OMLIMKIIMYECKUE CUCTEMBI JI0 YEThIPEX T€TEPOATOMOB, KOTOPBIE PEATIOUYTUTENBLHO Oy Ay T
BBIOpAHBI U3 a30Ta, KUCJIOPOAa U cephl. [IpuMepbl MOHOLIMKJINYECKUX TPYIII BKJIOYAOT
MUPUIII, TUPUAA3UHILII, TUPUMUAAHHII, THPA3HHILI, THPPOJIUIL, MTUPA3OJIUI, UMUIA3OJIIIIL,
tpuazonwi (Hanpumep, [ 1,2,4]tpuazonn), pypanui, THOGEHIIT, OKCA30JIIII, H30KCA3OJIHI,
OKCaMa30JIHJI, THA30JIWII, H30THA30WII U THAAUA30W. [IpuMeps! ONIUKINYIECKUX TPy
BKJIIOYAIOT MYPUHIJI, XHHOJMHWII, IMHHOJWHUJIL, XUHOKCAIUHUJI, UHIOJIJI, WHIA30JIHJL,
OenznmMuaazonui, GeH3oTnodeHmT U OeH30THA30IMII. MOHOLMKINYECKUE reTepOapuiIbHbIE

IPyHIIbI ABJISAIOTCH MPEANOYTUTCIIBHBIMU, MPUYEM MUPUANIT ABJISICTCA HanOoee
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MPEaNOYTUTENbHBIM. ECiTi yKa3aHo, 4TO reTepoapuiIbHbIN (parMeHT SIBJISIETCS 3aMEIICHHbBIM,
TO reTepOoapWIbHBINA (PparMeHT MPEATIOYTHTEIHPHO 3aMEIeH OIHIM - YEThIPbMsI
3aMeCTUTEISIMH, HauOoJiee MPEANOYTUTENBHO OTHUM - TPEMS 3aMECTUTENSIMU.

I'eTepOLMKIMIIBHBIE TPYTIIbI WM FeTePOLMKINYECKHE KOJIbIa (MO0 OTAEIBHO, N0
B Ka4eCTBE YacTU OOJbIIEH IPYIIIbI, TAKOH KaK reTepOLIMKINI-AIKIII) TIPENCTABISIIOT COOOi
HeapOMaTU4YECKHE KOJIbLIEBbIE CTPYKTYPBI, coaep:kaiue A0 10 aToOMOB, B TOM 4UCIIE OUH
WJIA HECKOJIBKO (TIPEAMOYTUTENIbHO OVMH, JBa WJIK TPH) T€TEPOATOMOB, BbIOpaHHBIX U3 O, S u
N. IIpumepbsl MOHOLMKJINYECKHUX IPYII BKJIIOYAOT OKCETaHU, 4,5 -TUTHAPOU30KCA30IHII,
TUETAHWI, TUPPOTUANHUI, TeTparuapodypanu, [ 1,3 ]1uoKcomaHmI, MUIePUIHHIIL,
nunepasunud, [ 1,4]nnokcanun, nmunazomuaunan, [ 1,3,5]okcanuasnHanmi, reKcaruipo-
nupuMuauHW, [1,3,5]TpruasuHadt u MOP(OTUHIIT UK UX OKUCIICHHbIE BAPUAHTHI, TAKHE
Kak 1-oxcorueranun u 1,1-nuokcorueranmn. Ilpumepsl OMIMKINYECKUX TPYIINT BKIFOYAOT
2,3-nurunpodensodypanmi, 6er3o[ 1,4 nnokconanmi, 6er3o[ 1,3 | AnoKkcomanu, XpOMEeHIT U
2,3-nurunpodensof 1,4]muokcunmi. Eciu yka3aHo, 4TO reTepOUKIWIbHBIN pparMeHT
SIBJISIETCS] 3aMEIICHHBIM, TO T€TEPOLUKIIMIBHBIN (PparMeHT MPEeNMOYTHTEIPHO 3aMeIIeH
OITHUM - YETBIPbMsI 3aMECTHTEJISIMHU, HAHOOJIee PEATIOYTHUTEIILHO OTHUM - TPEMSI
3aMECTUTEISIMHU.

Hannuue ofHOro MM HECKOJIBKUX BO3MOKHBIX aCCUMETPUYHBIX aTOMOB yIJIEpOAa B
coenuHeHNH Gopmyibl I 03HaYaeT, YTO COEAMHEHHSI MOTYT BCTPEYaThCst B hopmax
ONITHYECKUX U30MEPOB, T. €. YHAHTUOMEPHBIX HIIH AHACTePEOn30MepHbIX opmax. Takxke
aTPOIMON30MEPhI MOTYT BO3HUKATDH B PE3YJIbTaTe OTPAHMYEHHOIO BPALEHUs] BOKPYT
onuHapHOU cBsizu. [Ipennonaraercs, uto GopmyJa I BKIIIOUAET BCe JaHHBIE BO3MOKHbIE
u3oMepHbie GopMbl U X cMecu. Hactosiee n3o0pereHne BKIIFOYAET BCEe JaHHBIE BO3MOKHbBIE
U30MepHbIe GOPMBI U X CMECH JUJIsl COequHEeHUsT (opMyJIbl I AHAJOrHYHO NPEAToIaraeTcs,
yro popmyna I BKIIFOYaeT BCce BO3MOKHBIE TayTOMepbl. Hacrosimee n3o0peTeHne BKIF0YaeT
BCE BO3MOJKHBIE TayTOMEpPHbIE (POPMBI 1Jist coeuHeHust opMyibl 1.

B kaxxnom cnygae coenuHeHus Gopmyisl I Mo HacTosimemMy n300peTeHHI0 HaXOSITCS
B CBOOOIHOH hopme, B okucieHHOH opMme B Buae N-OKCHAA UITH B OPME COJIH, HATTPUMED,
B (hOpMe arpOHOMHUYECKH MPUMEHUMOMN COJTH.

N-OKCUIBI IPECTABISIIOT COOON OKUCITIEHHBIE (DOPMBI TPETUYHBIX AMUHOB HITH
OKHCIIEHHbIE (POPMBI a30T-COAEPIKAIIIX T€TEPOAPOMATHIECKUX coenuHeHni. OHU ONMCaHBbI,
Hanpumep, B kaure “Heterocyclic N-oxides” by A. Albini and S. Pietra, CRC Press, Boca
Raton 1991.
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[IpennoururensHO, 4T0OBI coenuHeHMs popmyibl I Mo HacTosimeMy U300pETeHHIO
ObLTH B CBOOOAHOM (hopMme.

IIpennouturenbHbIE 3HAYEHUS RI, Rz, R3, R4, RS, R(’, R7, R8, Ra, Rb, Rc, num B
JFOOBIX MX KOMOMHALIUSIX IPUBEICHBI HUXKE.

[IpennouturenbHO Kaxkabiid 13 R u R, He3aBucumo BeiOpaH u3 Bogopoxa, C;-
Ceankuna u C;-C;uuKIIoaNKuia, TIe aTKUIbHAS 1 LUKJIOAJKWIbHAS TPYTIIbI MOTYT OBITh
HeoO0s13aTeIbHO 3aMelIeHbl 1-3 3aMeCTUTe ISIMH, HE3aBUCHUMO BbIOpaHHBIMU U3 rajioreHa, C-
Csanxoxcu u C-Ceankunruo, unu Ry 1 R, BMecTe ¢ aToMoMm yrieposaa, K KOTOpoOMy OHH
MIPUCOETMHEHBI, TPENCTABIISIFOT CO00M C3-CLIMKIIOATKUIBHYIO rpynny (KOTOpasi MOXKeT ObITh
HeoO0s13aTeIbHO 3aMelieHa 1-3 3aMecTUTeNs MU, HE3aBUCUMO BHIOPAHHBIMH U3 TPYIIIIHL,
cocrositeit u3 ranorena, C;-Csanmkmna, C1-Ceanxokcu u C1-CoaIKUITHO).

Bbonee npenmoururenpHO Kaxabid u3 R u R, HesaBucumo BeiOpaH u3 Bonopona u Ci-
Cjankuna, T aJKuIbHas TPYIINa MOKET ObITh HeOOsI3aTeNbHO 3amerieHa 1-3
3aMeCTUTEJISIMH, HE3aBUCHMO BhIOpaHHBIMU U3 Tajiorena, C,-Csamkokcu u C-CsamkunTho;
um R; u R, BMecTe ¢ aToMoM yriieposia, K KOTOPOMY OHH MPUCOEANHEHBI, MPEACTABIISIFOT
co00it C3-CsLUKIOATKUITBHYIO TpyIy (KOTOpasi MOXKeT ObITh HeoOs3aTeNIbHO 3amerneHa 1-3
3aMeCTUTEJISIMH, HE3aBUCHMO BBIOPAHHBIMU U3 TPYIIIIBI, COCTOsLIEH u3 rajorena, C,-
Csankuna, C,-Csankokcn u C,-Csankuntuo).

Eme Oonee npeanoururensHo kaxabiii u3 R u R, He3aBucuMo BrIOpaH U3 Bogopoaa
u C;-Cjankuna, re aqkuibHas TpyIna MOKeT ObITh HeoOsi3aTeIbHO 3amenieHa 1-3
3aMECTHUTEJISIMH, HE3aBUCHMO BBIOPAHHBIMH U3 TaJIOT€HA, METOKCH U METUITHO;, WK R u R,
BMECTE C aTOMOM YTJIepoJia, K KOTOPOMY OHH MPHUCOEIUHEHBI, MPEACTABISIOT co00i Cs-
C4UMKIIOATKUIBHYIO TPyIy (KOTOpast MOKeT ObITh HeoOs13aTeNIbHO 3aMeleHa 1-3
3aMECTUTEJISIMH, HE3aBUCHMO BBIOPAHHBIMU U3 TPYIIIbI, COCTOsMIEH 13 rajorena u C-
Csankuna).

Bonee npennoururenpHO Kaxkabii u3 Ry u R, HesaBucumo BuiOpaH u3 Bonopona u C-
Csanxuna; umu Ry 1 R; BMecTe ¢ aToMOM yriieposia, K KOTOPOMY OHHU MPUCOETUHEHBI,
npencTaBisifoT coboi C3-C4IUKIOATKUIBHYIO TPYTIIY.

Haubonee npennouturensHo Kaxaelid u3 Ry u R, He3aBucumMo BbIOpaH u3 Bogopoaa u
C,-Csankuna; unu Ry u R; BMecTe ¢ aToMoM yriiepona, K KOTOPOMY OHH MPUCOEIUHEHBI,
npencTaBisiioT coboi Cs3-C4IUKI0ATKUIBHYIO TPYTIIY.

[IpenmoururensHO Kaxkabiid u3 R3 u Ry He3aBucuMo BbIOpaH U3 BOIOPOAA, TaJIOTEHa,
runpokcuna, C;-Ceankuna, C;-Ceankokeu u Cs;-CoLUUKI0ANKIIA, TI€ aTKUIbHASA, aJTKOKCH U

LIUKJIOAJIKUJIbHASL TPYIIIIBI MOTYT OBbITh HEOOSI3aTENbHO 3aMeIleHb! 1-3 3aMeCTHTENSIMY,
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He3aBUCUMO BbIOpaHHbIME 13 rajiorena, C,-Ceankokcu u C-Ceankmnrno; wiu R; u Ry
BMECTE C aTOMOM YTIJIepoia, K KOTOPOMY OHHU IIPUCOENUHEHbI, PencTaBisitoT codoit C=0,
C=NOR,, C=C(Rp)(R¢) unmu C3;-Csunkoankui (KOTOpbIii MOKET ObITh HEOOS3aTENILHO
3aMeleH 1-3 3aMecTUTEeNSIMU, HE3aBUCUMO BHIOPAHHBIMU U3 TPYIIIbL, COCTOSIIEH 13
rajorena, C,-Ceankuna, C,-Csankokcu u C;-Cgankuntuo), wiu R, u R3 BmMecte ¢ atromamu
yriaeposa, K KOTOPbIM OHH MPUCOETUHEHBI, MPeAcTaBIsIOT co00i Cs-C/IUKIT0aNKUIT
(KOTOpBIN MOXKET ObITh HEOOS3aTENIbHO 3aMelleH |-3 3aMEeCTHTENSIMH, HE3aBHCUMO
BBIOpPAHHBIMHU M3 TPyMIIbI, cocTosieit u3 ranorena, Ci-Ceankuna, C;-Ceankokcu u Ci-
C6anKuITHO, U, KPOME TOTO, 3BEHO C aTOMOM YTJIepOAa KOJIbIa MOXKET ObITh 3aMEHEHO
aTOMOM KHCJIOPOJIa WU CEPBI).

Bbonee npenmoururenpHO Kaxkabii u3 Rs; u Ry He3aBucHUMO BBIOpaH U3 BOIOPONA,
ranoreHa, C,-Csankuna u C3-C4uknoankumia, rie alkuibHas U HUKJIOAJKWIbHAsI TPYIIIbI
MOTYT OBITH HEOOS3aTEIPHO 3aMelIeHbI 1-3 3aMeCTUTENSIMU, HE3aBUCUMO BBIOPAHHBIMH U3
ranorena, C,-Csankokcu u Ci-Csankuntuo, mwnu R; u Ry BMecTe ¢ atomom yriepona, k
KOTOPOMY OHH mpucoeanHeHsl, npenctaBisitoT codboit C=0, C=NOR; nmm C;-CsLuKI0anKuI
(KOTOpBIN MOXKET ObITh HEOOA3aTENbHO 3aMelleH 1-3 3aMeCTUTENSIMH, HE3aBICUMO
BbIOpaHHBIMH U3 TPYIIILI, cocTosmeit u3 raiorena, C,-Csankuina, Ci-Csankokcn u Ci-
Csankuntuo).

Eme Oonee npennoururensHo kaxabiii u3 R u Ry He3aBuCHMO BBIOpaH U3 BOIOPOAA,
rajjorena u C,-Cjankuia, rae ajJKuibHas TPyIrna MOKET ObITh HeoOs13aTeIbHO 3amenieHa 1-3
3aMEeCTHUTEJISIMH, HE3aBUCHMO BHIOPAHHBIMU M3 TaJIOT€HAa, METOKCH U METHITHO; Wi R3 1 Ry
BMECTE C aTOMOM YTJIepoJia, K KOTOPOMY OHH MPUCOEIUHEHBI, MPpeacTaBisitoT coboit C=0,
C=NOR, wu C3-C4uukyoankui (KOTOPbIii MOKeT ObITh HEO0s3aTeNbHO 3aMelieH 1-3
3aMECTUTEJISIMH, HE3aBUCHMO BBIOPAHHBIMU U3 TPYIIIbI, COCTOsMIEH 13 rajorena u C-
Csankuna).

Bbonee npenmoururenpHO Kaxkabiid u3 R; u Ry He3aBucuMo BbIOpaH U3 BOIOPONA,
ranoreHa u C-Csankuna; unmu R; u Ry BMecTe ¢ aToMoM yriepona, K KOTOPOMY OHU
npucoennHeHsl, npeactaBisitoT codort C=0, C=NOR, nimu C3-C4unknoanxu.

Haubonee npeanournrensHo Kaxkabiii u3 R u Ry He3aBuCHMO BBIOpaH U3 BOIOPO.A,
¢ropa mmm C,-Csankwmna; win R; u Ry BMecTe ¢ aToMOM yriiepojia, K KOTOPOMY OHU
nprcoenuHeHbl, mpencTaBisiFoT cobolt C=0 i C;-C,4IuKI0a KuI.

[IpenmouyturenpbHO KaKAbIA Rs HE3aBUCHMO MPEACTABISIIOT COOOM rajioreH, IUaHo,
C1-Coanxmn, C,-Ceankenun, C,-Cgankunun, Cs-Crauknoankmn, Ci-Cgankokcn, Cs-

Ceankenunokcy, Cs-Ceankunmnokcn, Ci-Csankunruo, -C(=NOR,)C-Ceankun, ¢penu,
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reTepoapu (rae rerepoapui MpeacTaBisieT COOOH MUPUANI, THO(EHUIT, THA3OJINIL,
UMUIa30JTMIT WJIH OKCA30MIIII), (PEHOKCH WIIU reTepoapuiiokcH (TIe reTepoapuil MpeaCcTaBIiseT
co0oit mupuan, THOPEHIII, THA3OIUII, UMUAA30JIUIT UIH OKCA30JIII), TAE aTKUIbHAS,
LUKJIOAJIKUJIbHAS, aJIKEHIJIbHAS, AJIKHHWIbHAS, aIKOKCH, AJIKEHIJIOKCH, aJIKWHUJIOKCH,
(peHnIbHAS ¥ reTepoapuIIbHAst TPYIIIBI MOTYT OBITh HEOOsI3aTeIbHO 3aMelneHa 1-5
3aMEeCTHUTEJISIMH, HE3aBUCUMO BbIOpaHHbIMU U3 rajioreHa, C-Ceankmna, Ci-CgallkOKCH, IUAHO
u C,-Ceanxkuntuo; n paBusiercs 0, 1, 2, 3 wim 4.

bosee npeanouTuTenbHO KaXk bl Rs HE3aBHCUMO MpeACTaBIsieT COOO TajIoreH,
muano, C,-Cyankun, Cs-Cymuxnoankmn, Ci-Csankokcu, Cs-Ceankenunokeu, Cs-
Coankunmnokcu, C;-Csankuntro, -C(=NOR,)C,-Ceanxun, ¢penun, rerepoapu (rae
reTepoapIll MPeACTaBiIsieT COOOH MUPUINII, THA3OIMIT UM OKCA30JIII), TIe aJTKUIbHAS,
LUKJIOAJIKUJIbHAS, AJIKOKCH, aJIKEHUJIOKCH, AJIKMHIIOKCH, (PeHIITbHAS U TeTepOoapuiibHas
IPYMITBI MOTYT OBITh HEOOS3aTEIHHO 3aMENIeHbI 1-3 3aMeCTHTENISIMU, HE3aBUCHMO
BbIOpanHbIMU U3 TanioreHa, C-Csankuna u C,-Csankokcu; n pasasiercs 0, 1 wu 2.

Eme 6onee npeanouTuTenpHO Kaxablid Rs HE3aBUCHMO MpeacTaBisieT COOOM rajioreH,
rmano, Ci-Ciankun, C3-Cynmknoankit win GEeHWI, TAe aJKWIbHASL, HIUKJIOATKUIIbHAS 1
(beHmIbHAS TPYIITBI MOTYT OBITh HEOOS3aTEeHbHO 3aMEIIeHBI 1-3 3aMECTUTENSIMU, HE3aBUCUMO
BbIOpaHHBIMU U3 rajioreHa mwin C,-Csankwmna; n pasusiercs 0, 1 wmm 2.

bonee npeanoututenpHo Kax bl Rs He3aBHCUMO NpeacTaBisieT COOOH rajioreH,
ruano, Ci-Csankmn, C3-Cyumknoankit win GeHuI, TAe aJKuIbHasL, TUKIOATKUIbHAS U
(beHnITbHASL TPYTIITBI MOTYT ObITh HEOOS3aTENIbHO 3aMeIleHbl 1-3 aTOMaMu rajioreHa; n
paBusiercs 0, 1 wm 2.

Haubonee npennouTuTenbHO Kaxablid Rs HE3aBHCUMO MpeACTaBisieT COOO0M rajioreH,
C1-Csanxun win C3-C4UUKIIOANKII, e TKHIbHAS U [UKJIOATKWIBHAS TPYIITBI MOTYT OBITh
HeoOs13aTenbHO 3amelIeHsl 1-3 aromamu ¢ropa; n paBusiercs 0, 1 nm 2.

[MpennoururensHO R mpencrasisier codoit Bogopon, rajgored wiu C;-Cganku.

Bonee npennoururensHo Ry nipencrasisier codoii Bogopon unmu C,-Csamkui.

Eme Gonee npeanoururensHo R npencrapnsier cob0l BOTOPO HITH METHIL.

Haubonee npeanoururensHo Rg npencrasnser codoii BOTOpo.

[IpenmoururenpHO Kaxkablid R; He3aBUCUMO mpencTasisier cobol 1uaHo, rajgoreH, C-
Ceanxun, Ci-Cgramorenankuy, C,-Ceankenun, C,-Ceankunmn, C,-Cgranorenankenuni, Cs-
Ceranorenankunmi, Ci-Ceanxunruo, C-Cgranorenankokcu, C,-Ceranorenankuntuo, Cs-
Cruuxnoankun, Ci-Ceankoken, Cs-Coankenmnokcu mwin Cs-CqaIKWHUIOKCH, m paBHseTcs 0,

1,2, 3 unu 4, unu
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IBa CMEKHBIX 3aMecTuTeNst R;y BMecTe ¢ aromMamu yriepoaa, K KOTOPbIM OHU
NPUCOEIMHEHBI, MPeAcTaBistoT co0ol Cs-CoIUKIOANKUIBHYIO IPyIy (KOTOpast MOXKET OBITh
HeoOs13aTeIbHO 3aMeleHa 1-3 3aMecTUTeNs MU, He3aBUCUMO BhIOPAHHBIMH U3 TPYIIIIEL
cocroswei u3 ranoreHa, Ci-Ceankuna, Ci-Ceankoxcu u C-CsaIKUATHO, U, KPOME TOTO,
3BEHO C aTOMOM YTJIepoza KOJIbIa MOKET ObITh 3aAMEHEHO aTOMOM KHCJIOPOa HIIH CEePBI).

Bbosee npeanouTuTenbHO Kaxapiii R, He3aBHCUMO MpeACTaBisieT COOON IIHAHO,
rajgoreH, C,-Ceankmi, C;-Ceranorenankui, C-Ceankunaui, Ci-Ceankuntuo, Ci-
Ceranorenankokcu, C,-Cgragorenankuntuo, Cs-Cruuxnoankui, Ci-Ceankoken, Cs-
Coankennnokcu unu Cs-Ceankuamnokcn; m pasusiercs 0, 1, 2 unu 3; win

IIBa CMEKHBIX 3aMeCTUTeNsI R7 BMecTe ¢ aToMaMu yriiepoaa, K KOTOPbIM OHU
MPUCOETMHEHBI, TPEICTABISIFOT CO00M Cs-CelUKIIOATKUIBHYIO TPYTITY.

Emme 6onee npeanouTuTenbHO Kaxablid R HE3aBUCUMO MpeAcTaBisieT COOOH LIUAaHO,
rajoreH, C,-Cjankun, Ci-Cyranorenankui, C,-Csankunaun, Ci-Ciankuntuo win Cs-
Cyumxnoankui, m papasiercs 0, 1 wnm 2.

bonee npeanoututenbHO Kax bl R; He3aBHCUMO MpeACTaBisieT COOOH IIHAHO,
ranoreH, C-Csankun, C-Csranorenankun win Cz-Cyuuknoankui, m paBasercs 0, 1 unu 2.

Haubonee npennouturensHo Kaxaplii R, He3aBrCUMO mpencrasisieT codoi ¢rop,
xyop unu C;-Csankumi, m passsiercs | unu 2.

IIpennourturensHo R, BeIOpan us Bogopoaa, Ci-Ceankuna, Cs-Coauxnoankuna, Cs-
Coankennna u Cs;-CsankuHUIA, TIE AJKUIbHAS, HUKJIOANKUIbHAS, ATKEHUIbHAS U
AJIKMHUJIbHAS TPYIIIBI MOTYT OBITh HEOOS3aTEIbHO 3aMELIEeHbI -3 3aMeCTUTENAMH,
He3aBUCUMO BbhIOpaHHbIMH 13 rajiorena, Ci-Ceankokcu u Ci-CealKuiaTuo.

Bonee npennoururenpHo R, BeiOpan uz Bogopona, Ci-Ciankuna u Cs-
Csuukioankumia, rue alKiIbHAS U IIUKJIOAJKUJIbHAS TPYTIIbI MOTYT OBITh HEOOS3aTEIbHO
3aMelneHsl 1-3 3aMecTUTeNs MU, He3aBUCUMO BhIOpaHHbIME U3 raynorena, Ci-Csankokcu u Ci-
CsankunTuo.

Eme 6onee npeanoururensHo R, BeiOpan u3 Bogopona u C;-C,ankuna, rae aaKuibHast
TPyIna MOKET ObITh HeoOsI3aTebHO 3aMeleHa 1-3 aToMaMu rajoreHa.

Haubonee npeanoururensHo R, BeiOpan u3 Bogopona u C;-Csankuia, rae aaKuibHast
rpyIna MOKET ObITh HeoOs3aTeNnbHO 3amelneHa 1-3 aromamu ¢ropa.

IIpennoururenpHO Kaxkabiid U3 Ry, 1 R He3aBuCHMO BBIOpaH U3 BOAOPONA, TaJIOTeHa,
umano, C-Ceankuna, Cs-Crauknoankun, Cy-Ceankenmn, Cy-Ceankunmi, Ci-Ceankoxcu u Cy-

C6aJ'IKI/IJ'ITI/IO, rAC aJIKUJIbHAsA, HUKIIOAJIKWUIIbHAA, AJIKCHUJIbHAA U AJIKUHUJIbHAS I'PYHIIbl MOTYT
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ObITh HEOOsI3aTENPHO 3aMeIeHb! 1-3 3aMeCTUTENSIMH, HE3aBICUMO BBIOPAHHBIMH U3
rajgoreHa, C;-Cgsankokcu u C,-CgalKUITHO.
IIpennoyTuTenbHOM rpynIoi COeAUHEHNH 110 HACTOALIEMY U300PETEHUIO SIBISIFOTCS

coenuHeHus popmyinel [A:

[Rn

N

5 R IA),

rae Rl, Rz, R3, R4, RS, R(’, R7, Rg, Ra, Rb, R¢, n 1 m sBNsIOTCS] TAKUMH, KaK OMPEIEICHO s

coequHeHuni Gopmysl [, umn ux ero win N-okcun. [IpeanoyrurensHbie onpeaeneHus Rl, Rz,

R3, R4, R’ , R(’, R7, RS, Ra, Rb, Rc, n u m ABISIOTCS TAaKUMU, KaK OMPEIEIICHO IS

coennHeHuit popmyer L.
10 JIpyro¥i mpeArnouTUTENbHON TPYIION COeIMHEHUH 110 HACTOSIIEMY N300pETEHUI0
SIBJITIOTCS CoenHeHus1 opMyJibl IB, KOTOpBIe IPEeNCTaBIISIFOT COOOM CoeqUHEHUS] (POPMYJIBI
I, rne xaxxaweiii u3 R u R, HesaBucumo Beidbpan u3 Bonopoaa, Ci-Ceankmna u Cs-
C/uuknoankumia, e alKmIbHAs U IUKJIOAJIKUIbHAS TPyl MOTYT OBITh HEOOS3aTEIIbHO
3aMelieHsl 1-3 3aMecTUTeNsIMH, HE3aBUCUMO BhIOpaHHbIMH U3 ranorena, C;-Cqankokcu u C;-
15 CalIKUITHO;, UK

R, u R, BMecTe ¢ aToMOM yriieposia, K KOTOPOMY OHU MPUCOEIUHEHBI, TPEICTaBISIOT
c000it C3-CgLUKIOATKUIBHYIO TPyIIy (KOTOpasi MOXKET ObITh HeoOs13aTeNIbHO 3amelneHa 1-3
3aMECTUTEJISIMH, HE3aBUCHMO BBIOPAHHBIMU U3 TPYIIIbI, COCTOsMIEH 13 rajoreHa, C-
Coankuna, C,-Cgankokcu u C,-Ceankuntuo);
20 kaxxabiid u3 R3 1 Ry He3aBucuMO BBIOpaH U3 BOIOpONa, rajoreHa, ruapokcuia, Ci-
Ceanxuna, C-Ceankokcu u C3-C/IUKI0aIKIIA, THe aJKUIbHAS, aJJKOKCH U IIUKJIOAJKHIbHAS
IPYMITBI MOTYT OBITh HEOOS3aTEIHHO 3aMENIeHBI 1-3 3aMEeCTHTEIISIMU, HE3aBUCHMO
BbIOpaHHbIMU U3 TajioreHa, C-Cgankokcu u C-CqalKUITHO, WIH
R3; u R4 BMecTe ¢ aTOMOM yriiepoaa, K KOTOpOMY OHH MPUCOEANHEHBI, TPEICTABIISIOT

25 coboit C=0, C=NOR,, C=C(Ryp)(R.) nimu C3-Csuukioaskus (KOTOpble MOTYT ObITh
HeoO0s3aTeIbHO 3aMelIeHbl 1-3 3aMeCTHTENSIMU, He3aBUCHMO BBIOPAHHBIMU U3 TPYIIIIHI,

cocrosimeit u3 ranorena, Ci-Csankmina, Ci-Ceanxokcu u C1-CsaIKUITHO);, WITN
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R2 u R3 BMECTEC C aTOMaMH YyTJIEPOAa, K KOTOPbIM OHU IPUCOCANHEHDIL, TPECACTABJIAOT
co0oit Cs-C,;uukioankui (KOTOPbIM MOXKeT ObITh HE0Os3aTeIbHO 3aMelieH 1-3
3aMECTUTEILIMHA, HE3aBUCHUMO BbI6paHHbIMI/I U3 I'PYIIIbL, COCTOHH_IGI\/'I U3 raJOreHa, Cl-
Ceankxuna, Ci-Ceankokcu u C-CeanKuiaTno, u, KpOMe TOro, 3B€HO ¢ aTOMOM yTIJIeposia
KOJIbIIA MOXKET OBITh 3aMEHEHO aTOMOM KHCJIOPOJa WIIN CEpPbl);

Kaxblid Rs He3aBrucuMO mpencrasisier coboii ranore, nuuano, Ci-Ceankui, C,-
Ceanxenun, Cy-Coankunui, Cs-Crauknoanku, Ci-Ceankokcn, Cs-Ceankenunokcu, Cs-
Ceankununokcu, C;-Ceankuntro, -C(=NOR,)C,-Ceanxun, ¢penun, rerepoapu (rae
reTepoapIll MPeACTaBisieT COOOH MUPUANIL, THODEHUJ, TUAZOJIHII, HMHUIA30IHUI WIN
OKCa30JnT), (PEHOKCH HMJTH TeTEPOAPHIIOKCH (TIe reTepoapul MpeacTaBisieT CoO0N MUPUII,
TUO(EHIT, THA3OJIUJI, UMUAA30JIUIT WU OKCA30JIHIT), TA€ aJKUIbHAS, LIUKJIOAKHIIbHAS,
AJIKCHUJIbHAsA, aJIKMHUJIbHAsA, aJIKOKCH, aJIKCHUJIOKCHU, aJIKWHNJIOKCH, q)eHI/IJ'IbHaﬂ u
reTepoapribHAs TPYIIIBI MOTYT OBITH HEOOSI3aTEIHHO 3aMEIIeHbI 1-5 3aMecTUTeNs MY,
He3aBUCUMO BbIOpaHHbIME 13 rajiorena, C-Ceankmna, C,-Cgankokcn, nuano u C;-
Ceanxkuntuo; n paBusiercs 0, 1, 2, 3 wnn 4;

R¢ mpencrasnsier coboii Bonopoxn, ranoreH win C-Cealiku,

Kbl R; He3aBucumo npencrasisier codolt nuano, rajgorex, C-Ceankmn, Ci-
Ceranorenankuni, C,-Ceankenmn, C,-Ceankunmn, C,-Cgranorenanxkenmi, Cs-
Ceranorenankunmi, Ci-Ceankunruo, Ci-Cgranorenankokcu, Ci-Cgranorenankuntuo, Cs-
Cruuknoankun, C-Csankokcu, C3-Csankenunokcn uinn C3-CsallKuHUIOKCH, m paBHsieTcs O,
1, 2, 3 nnu 4; unu

JIBa CMEKHBIX 3aMeCTUTENsI R7 BMecTe ¢ aroMaMu yriepoaa, K KOTOPbIM OHU
MIPUCOETMHEHBI, TPENCTABIISIOT CO00M Cs-C/LUUKIOATKUIBHYIO Mpynny (KOTOpasi MOXKeT ObITh
HeoOs13aTeNbHO 3amelieHa 1-3 3aMeCTUTENsIME, HE3aBUCHMO BbIOPAHHBIMH M3 TPYIIIIbI,
cocrosiedt u3 ranoreHa, Ci-Ceankmna, Ci-Ceankokcn u C,-CeaIKUATHO, U, KPOME TOTO,
3BEHO C aTOMOM YTJIepOAa KOJIbLIA MOKET ObITh 3AMEHEHO aTOMOM KHCJIOPOIA WJTH CEPBI).

R, BeIOpan u3 Bogopona, C;-Ceankuna, C;-Cruuknoankuna, C3-Ceankennna u Cs-
CGaJ'IKI/IHI/IJ'Ia, A€ ajKuJibHasl, TUKIIOAJKWIIbHASA, aJIKCHUJIbHAA U AJIKWHUJIbHAsA I'PYIIIbI MOTYT
ObITh HEOOsI3aTENIbHO 3aMeIeHb! 1-3 3aMeCTHTENSIMH, HE3aBICUMO BHIOPAHHBIMHU U3
rajgorena, C,-Csankokcu u C1-CgaJIKUITHO;

Kaxxabiid u3 Ry, 1 R, He3aBUCHMO BRIOpaH U3 BOAOPOAA, rajioreHa, nuaHo, C;-
Ceanxuna, Cs3-Cruuxnoankuna, C,-Ceankenuna, C,-Ceanxkunnna, Ci-Ceankoken u Ci-

C6aJ'IKI/IJ'ITI/IO, rAC aJIKUJIbHAsA, HUKIIOAJIKWUIIbHAA, AJIKCHUJIbHAA U AJIKUHUJIbHAS I'PYHIIbl MOTYT
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OBITh HEOOsI3aTEIBHO 3aMeIIeHbI 1-3 3aMeCTUTEIISIMU, He3aBUCHMO BIOPAHHBIMH U3
rajgorena, C,-Csankokcu u C,-CgalIKUITHO;
WJIM €r0 COJIb Uik N-OKCHI.

JIpyroi mpeAnouTHTENbHON IPYNIION COENUHEHHUIT 110 HACTOALIEMY U300PETEHUIO
SIBJISTFOTCS coeiuHeHust popmy.ibl IC, KOTOpbIe MpencTaBsoT coOol coenuHeHust (OpMYJIbI
I, roe xaxneiii u3 Ry u R; HesaBucumo BbiOpan u3 Bonopoaa u C,-Cankuia, rae ajaKuibHas
rpyIIa MOKET ObITh HEOOSI3aTENbHO 3aMelieHa 1-3 3aMeCTUTENS MU, HE3aBUCHMO
BbIOpaHHbIMU U3 TajioreHa, C-Csankokcu u C-C3aaKuiaTHoO, Win

R, u R, BMecTe ¢ aTOMOM yriieposia, K KOTOPOMY OHU MPUCOEIUHEHBI, TIPEICTABIISIIOT
c000it C3-CgLUKIOATKUIIBHYIO TpyIy (KOTOpasi MOKET ObITh HeoOsI3aTeNIbHO 3amerieHa 1-3
3aMeCTUTEJISIMH, HE3aBUCHMO BRIOPAHHBIMU U3 TPYIIIIBI, COCTOsMIEH u3 rajorena, C-
Csankuna, Ci-Csankokcu u Ci-Csankuntuo);

kaxabiid u3 R; u Ry He3aBucumo BeiOpaH u3 Bogopona, rajorena, C-Cjankuna u Cs-
Cyuukioankumia, rie aJKuiIbHAS U IUKJIOATKUIbHAS TPyl MOTYT OBITh HEOOS3aTEIbHO
3aMelneHsl 1-3 3aMecTUTeNs MU, He3aBUCUMO BhiOpaHHbIME U3 rayiorena, Ci-Csankokcu u Ci-
CsankunTuo; uim

R; u R4 BMecTe ¢ aToMOM yriieponia, K KOTOPOMY OHU MPUCOEAUHEHBI, TPEICTABIISIFOT
coboit C=0, C=NOR, nnu C;-Ceriuknoankui (KOTopble MOTYT ObITh HEOOS3aTENBHO
3aMelleHsbl 1-3 3aMecTUTeNs MU, HE3aBUCUMO BBIOPAHHBIMH U3 TPYIIIIbI, COCTOSIIIEH U3
rajorena, C,-Csankuna, C1-Csankokcu u C;-C3ajakuntho),

Kaxnplii Rs He3aBrucUMO mpeacrasisier coboii ranore, nuano, Ci-Ciankun, Cs-
Ciuuknoankui, Ci-Csankokcn, Cs-Ceankenunokcu, Cs-Ceankuaunokcu, Ci-C3ankunTro,
-C(=NOR,)C,-Csanxun, ¢penu, rerepoapu (rae rerepoapml mpeacTasisieT COO0H MUPUIII,
THUA30JIAJT WJTA OKCA30JIMI), TI€ aJIKMIIbHAS, [IUKJIOATKUIbHAS, AJIKOKCH, aJTIKEHUJIOKCH,
ANKUHWIOKCH, (PeHMIIbHAS U reTepOoapuiibHasi TPYIIbI MOTYT ObITh HEOOS3aTENIbHO 3aMeIeHa
1-3 3amecTuTeNnsIMU, He3aBUCUMO BbIOpaHHBIMU U3 rayoreHa, C;-Csankuna u C;-Csankokcu; n
paBusiercs O, 1 wnm 2;

R¢ mpencragnsier coboii Bonopon unmu C;-Csanmkm,

Kb R7 He3aBucumo npencrasisier codoli muano, rajgores, C-Ceankmr, Ci-
Ceranorenankuni, C,-Ceankunmn, C,-Cgankunruo, C,-Cgranorenankoxcu, Cq-
Ce¢ranorenankuntuo, Cs-Crmuknoankmi, Ci-Ceankokcn, Cs-Ceankenmnokcu wim Cs-
Ceanxkunmnokcu; m pasusiercs 0, 1, 2 unu 3; i

IBa CMEKHBIX 3aMecTUTeNsE R; BMecTe ¢ aToMaMu yriiepoaa, K KOTOPbIM OHU

NPUCOETUHEHBL, MPeAcTaBisAoT c000H Cs-CgLIUKIOANKIIBHYIO IPYIILY;
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R, BbIOpan u3 Bogopona, C;-Cjankmna u Cs;-Csuukiioankmia, rae alKuibHas 1
LUKJIOAJIKAJIbHAS TPYIIIBI MOTYT OBITh HEOOS3aTeIbHO 3aMeIeHbI |-3 3aMeCcTUTeNsIMHY,
HEe3aBUCHUMO BbIOpaHHbIMH U3 rajorena, Ci-Csankokcu u Ci-Csankunruo;

WJIH €rO COJIb Wid N-OKCHI.

JIpyroi npeAnouTHTENbHON IPYNIION COeIUHEHHUH 110 HACTOALIEMY U300PETEHUIO
SIBJISTFOTCSI CoeiuHeHus1 popmyJibl ID, KOTOpBIE MPEACTABISIOT COOO0M COeTMHEHUST (POPMYJIbI
I, roe xaxnaeiii u3 Ry u R, HesaBucumo BbiOpan u3 Bonopoaa u Ci-Ciankuia, rae ajlKuibHas
TPyIIa MOKET ObITh HEOOSI3aTENbHO 3aMelieHa 1-3 3aMeCcTUTENs MU, HE3aBUCHMO
BbIOPAHHBIMH M3 TaJIOT€Ha, METOKCH M METUJITHO, WU

R, u R; BMecTe ¢ aTOMOM yriieposia, K KOTOPOMY OHU MPUCOEIUHEHBI, TPEICTABIISIIOT
co00it C3-C4LUKJIOANKIIIBHYIO TpyIy (KOTOpasi MOKET ObITh HeoOs3aTeNIbHO 3amerneHa 1-3
3aMeCTUTEJISIMU, HE3aBUCHMO BBIOPAHHBIMU U3 TPYIIIIBI, COCTOsMIEH u3 rajorena u C-
Csankuna);

kaxabiid u3 R; u Ry He3aBucuMo BbIOpaH u3 Bogopona, rajorena u C-Cjankuna, rue
AJNIKWJIbHAS TPYIINA MOKET OBITh HEOOS3aTeIbHO 3aMelieHa 1-3 3aMeCTUTENsIMU, HE3aBUCUMO
BbIOPAHHBIMH U3 TaJIOT€HA, METOKCH M METUJITHO, HJIU

R; u R4 BMecTe ¢ aToMOM yriieponia, K KOTOPOMY OHU MPUCOEAUHEHBI, TPEICTABIISIFOT
coboit C=0, C=NOR, nnu C;-Cyruknoankui (KOTOpble MOTYT ObITh HEOOS3aTENBHO
3aMelleHsbl 1-3 3aMecTUTeNs MU, HE3aBUCUMO BBIOPAHHBIMH U3 TPYIIIIbL, COCTOSIIIEH U3
rasorera u C,-Csankuna);

Kaxnplii Rs He3aBrucUMO mpeacrasisier coboii ranore, nuano, Ci-Ciankun, Cs-
C4uuKI0amKuI Uik GEHI, T aNKUIbHAS, [TUKJIOANKIIbHAS U (PEHUIIbHAS TPyl MOTYT
OBITh HEOOSI3aTEIPHO 3aMEIEeHbI 1-3 3aMeCTUTEISIMH, HE3aBUCHMO BHIOPAHHBIMU U3 TaJloreHa
um C;-Csankuna; n pasusiercs 0, 1 umu 2;

R¢ mpencrapnsier coO0l BOIOPOA HITH METHIT,

Kbl R; He3aBucuMo npencrasisier codolt nuano, rajgorex, C-Cyankmn, Ci-
Cyranorenankun, C,-Csankunui, C;-Ciankunruo unu Cs-Cyuuknoankui, m pasasiercs 0, 1
W1 2; 1

R; BeiOpan u3 Bogpopona u C-Cyankuina, rie amkuibHas IPyIna MOKET ObITh
HE00s13aTeIbHO 3aMelleHa 1-3 aTOMaMH rajioreHa;

WJIU €0 COJb Ui N-OKCHUA.

JIpyroli mpeArnouTUTENbHON IPYIIOH COeNMHEHHUH 110 HACTOSIIEMY H300pETeHUIO

SIBJISTIOTCSI coennuaeHust opmyiinl IE, koTopsle mpeacTasiisitoT codoit coequaennst Gopmysi 1,

rae kaxnabiil u3 Ry u Ry HesaBucumo BoiOpan u3 Bogopona u Ci-Csankuna, wim



10

15

20

25

30

15

R, u R, BMecTe ¢ aToMOM yriiepona, K KOTOPOMY OHU NMPUCOEAUHEHBI, TPEICTABIISIFOT
coboit C3-C4LUKIOaNKIIBHYIO TPYIILY;

kaxnbii u3 R3 u Ry He3aBucumo BeIOpaH 3 Bonopona, ranorena u Ci-Csankuna, wim

R; u R4 BMecTe ¢ aToMOM yriieposia, K KOTOPOMY OHU MPUCOEIUHEHBI, TPEICTABIISIIOT
coboii C=0, C=NOR, nmu C3-C,4LHKI0aIKUIT,

Kaxblid Rs He3aBrucuMO mpencrasisier coboii ranore, nuuano, C,-Csankui, Cs-
C4uuKI0amKUI Uik GEHI, T aNKUIbHAS, [TUKJIOANKIIbHAS U (PEHUIIbHAS TPYTITTbI MOTYT
OBITh HEOOsI3aTEIBHO 3aMelleHbl 1-3 aTomamu rajorexna; n pasusiercs 0, 1 wim 2;

R¢ mpencrapnsieT coO0l BOIOPOA HITH METHIT,

Kb R; He3aBucumo npencrasiisier codol nuano, rajgores, C-Csankwur, Ci-
Csranorenankun win Cs-Cyrkoankwt, m paBusiercs 0, 1 unm 2; u

R, BBIOpan u3 Bogopona u C;-Csankuna, rae aakuibHas TPyIa MOXKeET ObITh
HeoOs13aTebHO 3aMenieHa 1-3 atomamu Gropa,;

WJIU €0 COJib Ui N-OKCHUA.

JIpyroli mpeArnouTUTENbHON TPYIIONH COEANHEHHH MO0 HACTOSIIEMY H300PETEHUI0
SIBJISTIOTCSI coennuHeHus1 hopmyibl IF, KoTOphIe IpencTaBisifoT cobol coenquHeHust GopMyJinr I,
rae kaxnabiil u3 Ry u R, HesaBucumo BuiOpan u3 Bogopona u C,-Csankuna, wim

R, u R, BMecTe ¢ aToMOM yriteponia, K KOTOPOMY OHU MPUCOEIUHEHBI, TPEICTABIISIFOT
coboit C3-C4LUKI0aNKUIIBHYIO TPYIIILY;

kaxnplid u3 R3 u Ry He3aBrcumMo BoiOpaH u3 Bonopona, propa wiu C-Csankuna; wim

R; u R4 BMecTe ¢ aToMOM yriieposia, K KOTOPOMY OHU MPUCOEIUHEHBI, TPEICTABIISIOT
co60it C=0 unu C3-C41UKII0ATKIT,

Kaxkabii Rs He3aBucumo npencrasisier codoii rajgoreH, C-Csamkun wnu Cs-
C4UMKIIOANKUJI, TI€ aJTKUIbHASI M LUKIJIOATKUIIbHASI TPYIIITBI MOTYT ObITh HEOOSI3aTEIbHO
3ameniens! 1-3 aromamu ¢ropa; n pasasiercs 0, 1 wim 2;

R¢ mpencrapnsier coboii BOIOpOX; U

Kb R; He3aBucumo npencrasisier codoit ¢prop, xiaop wiu C,-Csankmr, m
paBHsieTcs 1 unu 2;

WJIU €0 COJib Ui N-OKCHUA.
KoHkperHbie mpumepsl coenquHeHniH Gpopmyibl [ mponsuoCTpUPOBaHbI HITKE B

Tabmmnax A1-A18:
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B tabmuue Al npexncrasneno 170 coenurenunii popmysl [-a

R’}

rae Bce 3 Rg, R7a u R;b npencragnsiror codoii H,

u rae 3HadeHus Ry, R,, Rs, Ry u Rs onpenenens! Hike B Tabmune Z1:

(I-a),

Tabnuna Z1
i L T

1 CH; CH; H H H [n=0]
2 CH; CH; H H 5-F

3 CH; CH; H H 6-F

4 CH; CH; H H 7-F

5 CH; CH; H H 8-F

6 CH; CH; H H 5-Cl

7 CH; CH; H H 6-Cl

8 CH; CH; H H 7-Cl

9 CH; CH; H H 8-Cl

10 CH; CH; H H 5-Br

11 CH; CH; H H 6-Br

12 CH; CH; H H 5-1

13 CH; CH; H H 5,6-F;
14 CH; CH; H H 5,6-Cl,
15 CH; CH; H H 5-F-6-Cl
16 CH; CH; H H 5-CH;
17 CH; CH; H H 6-CHj;
18 CH; CH; H H 5-CH,CH;
19 CH; CH; H H S-Iuknonponun
20 CH; CH; H H 5-CN
21 CH; CH; H H 5-OCH3;
22 CH; CH; H H 5-OC¢Hs
23 CH; CH; H g | >-O-(lupnn-2-

Y1)

24 CH; CH; H H 5-CF;
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25 CH; CH; H H 5-(2-F-C¢Hs)
26 CH; CH; H H 5-(Tuazon-2-mn)
27 CH; CH; H CH; H [n=0]
28 CH; CH; H CH; 5-F
29 CH; CH; H OCH;3; H [n=0]
30 CH; CH; H OCHj; 5-F
31 CH; CH; H F H [n=0]
32 CH; CH; H F 5-F
33 CH; CH; H F 6-F
34 CH; CH; H F 5-Cl
35 CH; CH; H F 6-Cl
36 CH; CH; H F 5-Br
37 CH; CH; CH; CH; H [n=0]
38 CH; CH; CH; CH; 5-F
39 CH; CH; CH; CH; 6-F
40 CH; CH; CH; CH; 7-F
41 CH; CH; CH; CH; 8-F
42 CH; CH; CH; CH; 5-Cl
43 CH; CH; CH; CH; 6-Cl
44 CH; CH; CH; CH; 7-Cl
45 CH; CH; CH; CH; 8-Cl
46 CH3 CH3 CH3 CH3 5-Br
47 CH; CH; CH; CH; 6-Br
48 CH; CH; CH; CH; 5,6-F2
49 CH; CH; CH; CH; 5,6-C12
50 CH; CH; CH; CH; 5-F-6-Cl
51 CH; CH; CH; CH; 5-CH3
52 CH; CH; CH; CH; 6-CH3
53 CH; CH; CH; CH; 5-CH2CH3
54 CH; CH; CH; CH; | S-IHuknonponwn
55 CH; CH; CH; CH; 5-CN
56 CH; CH; CH; CH; 5-OC6HS5
57 CH; CH; CH; cH, | ° -0-(%;3@-2-
58 CH; CH; CH; CH; 5-CF3
59 CH; CH; CH; CH; 5-(2-F-C¢Hs)
60 CH; CH; CH; CH; | 5-(Tuazon-2-un)
61 CH; CH; =0 H [n=0]
62 CH; CH; =0 5-F
63 CH; CH; =0 6-F
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DISEHT |, R, Ry Ry |R

64 CH3 CH3 :O 5-C1
65 CH3 CH3 =0 6-C1
66 CH; CH; =0 5-Br
67 CH3 CH3 =0 5-CH3
68 CH3 CH3 =0 5—C2H5
69 CH; CH; =0 5-C¢Hs
70 CH; CH; =NOH H [n=0]
71 CH; CH; =NOH 5-CH3
72 CH; CH; =NOH 5-C,Hs
73 CH; CH; =NOH 5-C¢Hs
74 CH; CH; =NOCH;3; H [n=0]
75 CH; CH; =NOCH3; 5-F
76 CH; CH; =NOCH; 6-F
77 CH; CH; =NOCH; 5-Cl
78 CH3 CH3 :NOCH3 6-C1
79 CH; CH; =NOCH;3; 5-Br
80 CH; CH; =NOCH; 5-CH;
81 CH3 CH3 :NOCH3 5-C2H5
82 CH3 CH3 :NOCH3 5-C6H5
83 CH; CH; F F H [n=0]
84 CH; CH; F F 5-F
85 CH; CH; F F 6-F
86 CH; CH; F F 5-Cl
87 CH; CH; F F 6-Cl
88 CH; CH; F F 5-Br
89 CH; CH; F F 5-F-6-Cl
90 CH; CH; F F 5-CHj;
91 CH; CH; Huknonponun H [n=0]
92 CH; CH; uknonponun 5-F
93 CH; CH; Huxnonponun 5-Cl
94 CH; CH; uknonponun 5-CHj;
95 CH; CH; uknonponun 5,6-F>
96 CH; CH; Huxnonponun 5-F, 6-Cl
97 CH; CH; Hukao0yTun H [n=0]
98 CH; CH; Hukao0yTmn 5-F
99 CH; CH; Hukao0yTun 5-Cl
100 CH; CH; Hukao0yTmn 5-CH;
101 CH; CH; Hukao0yTmn 5,6-F,
102 CH; CH; Hukao0yTun 5-F, 6-Cl
103 CH; CH; Muknonentun H [n=0]
104 CH; CH; IuxnoneHTun 5-F
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105 H H Muknonponun H [n=0]
106 H H Iuknonponun 5-F
107 H H Huxnonponun 5-Cl
108 H H Huxnonponun 5-CHs;
109 H H Huknonponun 5,6-F;
110 H H Huxnonponun 5-F, 6-Cl
111 H H Huka00yTmn H [n=0]
112 H H HuknoOyTun 5-F
113 H H Huxao0yTun 5-Cl
114 H H Huxao0yTmn 5-CH;
115 H H [ukao0yTmn 5,6-F,
116 H H HuknoOyTun 5-F, 6-Cl
117 H H Muknonentun H [n=0]
118 H H Huknonentun 5-F
119 CH; CH,CH3; H H H [n=0]
120 CH; CH,CH3; H H 5-F
121 CH; CH,CH;3; H H 5-Cl
122 CH,CH3; CH,CH3; H H H [n=0]
123 CH,CH3 CH,CH3; H H 5-F
124 CH,CH;3; CH,CH;3; H H 5-Cl
125 CH; CF; H H H [n=0]
126 CH; CF; H H 5-F
127 CH; CH,Cl H H H [n=0]
128 CH; CH,Cl1 H H 5-F
129 CH3 CHzCl CH3 CH3 H [n=0]
130 CH; CH,Cl CH; CH; 5-F
131 CH; CH,0OCH;3; CH; CH; H [n=0]
132 CH; CH,0OCH;3; CH; CH; 5-F
133 CH3 CH2 SCH3 CH3 CH3 H [n=0]
134 CH; CH,SCH; CH; CH; 5-F
135 CH; H H H H [n=0]
136 CH; H H H 5-F
137 CH; CH,CH,CH; H H H [n=0]
138 CH; CH,CH,CH; H H 5-F
139 Iuknonponun H H H [n=0]
140 uknonponun CH; CH; H [n=0]
141 Iuknonponun =0 H [n=0]
142 T {HKTOMPOITHIT F | F H [n=0]
143 Iuknonponun Iuknonponun H [n=0]
144 Iuknonponun H H 5-F
145 uknonponun CH; CH; 5-F
146 [Muxnonponu =0 5-F
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DISEHT |, R, R, R, |Rs
147 Iuknonponun F F 5-F
148 Iuxnonponui Iuknonponun 5-F
149 [uxnonponun H H 5-Cl
150 [uxnonponun H H 5-Br
151 {00y THI H H H [n=0]
152 IuxnoOyTrn =0 H [n=0]
153 IuxnoOyTun F F H [n=0]
154 IuknoOyTun H H 5-F
155 IuknoOyTun =0 5-F
156 IuknoOyTun F F 5-F
157 IuknoOyTmn H H 5-Cl
158 IuknoOyTmn H H 5-Br
159 Iuknonenrun H H H [n=0]
160 Iuknonenrun =0 H [n=0]
161 Iuknonenrun F F H [n=0]
162 Iuknonenrun H H 5-F
163 Iuknonenrun =0 5-F
164 Iuknonenrun F F 5-F
165 Iuknorexkcun H H H [n=0]
166 [uknorexkcun =0 H [n=0]
167 I{uknorekcun F F H [n=0]
168 [uknorexkcun H H 5-F
169 [uknorexkcun =0 5-F
170 1{MKIOTeKCHT F | F 5-F

B Tabmnie A2 npencrasnero 170 coenunenuii popmyisl la, rae R7a u R;b npencrasnsior
coboii H, R mpencrasisier coboit metun, u rae 3HaueHus Ry, Ry, R3, Ry u Rs onpenenenst
BbIle B Tabume Z 1.

B tabnuue A3 npencrasneHo 170 coenunenuii popmyisl la, roe Rsa u R7b npencrasnstor
coboii H, R¢ mpencrasisier coboii xiop, u rae 3Hadenus Ry, Ry, R;, Ry u Rs onpenenensr
BbIllIe B Ta0OmIE Z 1.

B tabmuue A4 npencrasneno 170 coenunrenuii popmysl la, roe Re u R7b mpencrasnsito
coboii H, R;a npencrasnsier coboii meT, u rae 3Hadenus Ry, R, R;, Ry 1 Rs onpenenensr
BbIlle B TabOuIe Z 1.

B tabmuue AS npencrasneno 170 coenurennii popmysl la, roe Re u R7b npencrasnsiro
coboit H, R7a npencrasnsier coboii ¢rop, u rae 3Hauenus R, R, R3, Ry u Rs onpenenensr
BbIlle B TabOuIe Z 1.

B Tabmune A6 npeacrasneHo 170 coenurennii popmysl la, roe Rg u R;b mpencrasmsiro
coboit H, R;a npencrasisier coboii xyop, u rae 3HadeHus Ry, R, R;, Ry u Rs onpenenensr

BhILIE B Tabnune Z1.
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B tabmuue A7 npencrasneHo 170 coenurennii popmyusl la, roe Rg u R;b mpencrasmsiro
coboit H, R;a npencrasnsier coboii 3T, u rae 3HaueHus Ry, R;, R3, Ry u Rs onpenenensr
BbIlIe B TaOMIE Z 1.

B Tabmuie A8 mpencrasneno 170 coenunenuii popmyasi Ia, rae Rg u R7b npencrasmisitor
coboii H, R;a npencrasnsier codoit Opom, u rae sHauenus Ry, Ry, R3, Ry 1 Rs onpenenensr
BbIle B Tabume Z 1.

B tabmuue A9 npencrasneno 170 coenunenuii popmynl la, rae Re npencrassier codoit H,
R~a u R7b npencrasnsitor coboii metui, u rae 3Hadenus Ry, Ry, R3, Ry u Rs onpenenensr
BbIlIe B TabOmIEe Z 1.

B Tabmuue A10 npencrasneno 170 coenunenuii popmyier la, rne Rg npencrasnsier codoii H,
Rya u R;b npencrasnsitor coboii xnop, u rae 3Hadenus Ry, R, R3, Ry u Rs onpenenens! Boime
B Tabmune Z 1.

B tabmune All npencrasneno 170 coenunenuii popmyier la, roe Rg npencrasnsier coboii H,
R~a npencrasmnsier coboit metun, R-b mpencrasisier coboit xyop, u rne sHadenus Ry, Ry, R,
R4 u Rs npencrasens! Boitne B Tadnuie Z1.

B tabmune A12 npencrasneno 170 coenunenuii popmyier la, rne Re npencrasnsier coboii H,
R-a npencrasmsier coboii ¢prop, R;b npencrasmsier codoit merun, u rue 3Hadenns Ry, Ry, R,
R4 u Rs onpenenens! Boime B Tadaume Z1.

B tabmuue A13 npencrasneno 170 coenunenuit popmyier la, rne Rg npencrasnsier coboii H,
R~a npencrasisier coboit grop, R7b npeacrasisier coboii xnop, u rae 3Hadenus Ry, Ry, R3, Ry
u Rs npencrasiens! Beie B Tabauue Z1.

B tabnuie Al14 npencrasneno 170 coenunenuii popmyier la, rne Rg npencrasisier codoii H,
R~a npencrasnsier coboit merun, R-b npencrasnsier codoit ¢prop, u rue 3Hadenus Ry, Ry, R,
R4 u Rs onpenenensr Boie B Tadmuie Z 1.

B tabmuue A1S npencrasneno 170 coemunenuii popmyier la, rne Rg npencrasnsier codoii H,
R~a npencrasnsier coboii xmop, R+sb mpencrasmisier codoit metun, u rue sHadenus Ry, Ry, R,
R, u Rs onpenenens! Boime B Tadmuie Z 1.

B tabmune A16 npencrasneno 170 coemunenuii popmyisr la, rne Rs npencrasnsier coboii H,
Rya npencrasnsier coboit xmop, R7b mpencrasmnsier codoit grop, u roe 3navenns Ry, Ry, R3, Ry
u Rs onpenenens! Boime B Tabnune Z1.

B tabmune A17 npencrasneno 170 coenunenuii popmyier la, rne Rg npencrasmnsier coboii H,
Rya u R7b mpencrasnsitor coboii -CH,CH,CH,-, u rne 3nauenust Ry, Ry, R, Ry u Rs

orpenesnieHsbl Bbime B Tadue Z 1.
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B tabmuue A18 npencrasneno 170 coenunenuii popmyier la, rne Rg u R7a npencrasisitor
coboit H, R;b nmpexncrasnsier coboii metw, u rae 3HaueHust Ry, R,, R3;, Ry u Rs onpenenenst
BbIIIe B Tabume Z1.

CoenunHeHHs: IO HACTOSIIEMY MU300PETEHHIO MOTYT 00JIaaTh JIFOOBIM YHUCIOM
NPEUMYIIECTB, B TOM YHCIe, inter alia, npeuMyIecTBEHHBIMHI YPOBHIMH OHOJIOTMYECKOMH
AKTUBHOCTH JJIs 3AIHUTHI PACTEHHIA OT 3a00JI€BaHU, BBI3BAHHBIX MPUOAMH, HITH
MPEBOCXOAHBIMU CBOMCTBAMH ISl IPUMEHEHHSI B KAUECTBE arPOXUMHYECKH aKTHBHBIX
UHTPEIUEHTOB (Harmpumep, OoJiee BbICOKAst OMOIOTUYECKAs! aKTHBHOCTb, MPEUMYIeCTBEHHbIH
CIIEKTpP aKTHBHOCTH, MOBBIIEHHBIN PO UIh 0€30MaCHOCTH, yIy4IIeHHbIe () U3UKO-
XUMHUYECKHEe CBOMCTBA MJTH TIOBBILIIEHHAS] OMOPa31araeMocTh).

CoenuHEHUs MO HACTOSIIEMY U300PETEHUIO MOTYT OBITh U3TOTOBJIEHBI, KaK MOKA3aHO
Ha CJIEAYIOLINX CXeMax, Tie, €CIIU He YKa3aHO HHOE, ONpeNeIeHHne KaKI0H epeMEHHOM
SIBJISIETCS] TAKUM, KaK OTPENeSICHO BhIlIe it coenuHeHus: popmyibl (I).

Coemnunenus popmyinl I, e Ry, Ry, R3, Ry, Rs, Rg, R7, m u n sBRsitOTCS TAKMMU, Kak
oTpeaesieHo it coenuHeHu GpopMyJiel [, MOTYT OBITh OMYYEHBI TyTEM MPEBPAICHUS
coenunenus popmyisl 11, rine Rg, R7 1 m sSBISIOTCS TAKUMHE, KaK ONMPenesieHo st
coequHennit Gopmysl I, ¢ momombto coequaerns Gopmysl 11, roe Ry, Ry, R3, Ry, Rsun
SIBJIIFOTCSI TAKUMH KaK OIpeneseHo s coequnenuit popmyast I, u Hal mpencrasnsier coboii
rajioreH, MPeArnoOYTUTEIbHO XJIOP WIH OpPOM, B MPUCYTCTBUU OPTaHUYECKOTO OCHOBAHMS,
TAKOT0 KaK TPUITUIIAMUH, STHJIIUH3ONPONIIAMUH, TUPUANH UK 2,0-TyTUANH WU B
NPUCYTCTBUM KaTaJIW3aTOpa Ha OCHOBE NEPEXOAHOI0 METaIa, TAKOro Kak KaTaJlnu3aTop Ha
OCHOBe Menu, HanpuMmep auetunaneroHatr meau(l) umu komrieke 6pomua meau(I)-1,10-
(beHaHTPOJIMH, HUKEJIEBBIN KaTaau3aTop, Takon kak auxiop(l,3-
ouc(nudenmndochuHO)IPOaH))HUKETb HITH KaTaJIU3aTOP HA OCHOBE MAJIIaIUsI, TAKOW KaK
xyop(2-nuuukiorekcuidochuno-2',4',6'-rpunzonponui- 1, 1'-6ugpenmn)[ 2-(2'-amuno-1,1'-
oudennn) Jmamnaauii(Il), npenkaranusarop Ha ocHoBe X-Phos amuHOOH(peHnn namanus
xyopuaa wiu [ 1,3-6uc(2,6-nunzonporuinderna)umuaaszon-2-uanneH| (3 -
xpoprmpuann)nanianus(ll) nuxiaopuna B ampOTOHHOM PaCTBOPUTENE, TAKOM KaK MTUPUIHH,

tonyod wiu N,N-mumeTmndopMaMus, Ipyu HarpeBaHUU. DTO NOKAa3aHO Ha cxeme 1.
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Cxema 1
[RyIm [Rs o
Karamisatop Ha R

R4 OCHOBE IIEPEXOTHOTO 7 ]m

HN + Rs METaIA

J= R; .

RS | N” > Hal

R1 UM OCHOBAHHE

(I (I (h

Coenunenus popmysl 11, roe R, R7 v m SBISIOTCS TAKMMH, KaK OMPeneieHo s
coequHeHui Gopmybl I, 1100 KOMMepYECKH TOCTYITHBIL, JIUOO UX JIETKO MOJYYUTh C
UCTIOJIb30BAaHUEM CITOCOOOB, U3BECTHBIX CIEUATNCTAM B JAHHON 001aCTH TEXHUKH, KaK
onucaHo B nuteparype (Grimmet, M. R. In Imidazole and Benzimidazole Synthesis; Meth-
Cohn, Katritzky,Eds.; Elsevier Science: Oxford, 1997).

Coenunenus popmyisl 111, rme Ry, R;, R3, Ry, Rs 1 n siBasiroTCst Takumy, Kak
onpexaeneHo s coenunenuii popmyiel [, u Hal mpencrasisier co0oii ranores,
MPEINOYTUTENILHO XJIOP WU OPOM, MOTYT OBITh TIOJYYEHBI IMTyTeM MPEBPALICHUS] COSTMHECHHSI
dopmyiel IV, roe Ry, Ry, R3, Ry, Rs 1 n ABISFOTCSI TAKMMH, KaK OMPENEIeHO IJIsl COSTUHEHHIH
¢dbopMyibl I, ¢ raJloreHUPyOIMNUM peareHTOM, TAKUM Kak okcuxjiopun gocdopa, okcudpomun
docdopa, THOHWITXJIOPU, THOHIJIOPOMUA WITH peareHT Buibcmeiiepa 4iCThIi WK B
MPUCYTCTBUH PACTBOPUTEIS, TAKOTO KaK AUXJIOPMETAH MPH PA3INYHbIX 3HAYSHHSIX

TEMIIEPATypbl B IUANA30HE OT OXJIAKACHHs O HarpeBaHUs. JTO MOKA3aHO Ha cXxeMme 2.

Cxema 2
[Rsn [Rs
R4 lamoreHupyromuit R4
R3 —_—
R R,
N o) peareHr
RI H R! N~ “Hal

(V) (I

Coenunenust popmyinl IV, tre Ry, Ry, R3, Ry, Rs v n siBsIFOTCS TakuMu, Kak
OTpeAeNieHo It CoenNUHEeHUH GopMyJibl [, MOTYT OBITh TIOJYYEHBI MTyTEM MTPEBPALICHHS
coequHenus popmyisl V, rae Ry, Ry, R3, Ry, Rs 1 n ABsit0TCS TAKMMHE, KaK OMPENEIeHO st
coequHennit popmysl [, u Rg mpencrasisier codoit Ci-Csanmkui, ¢ aneraToM HaTpusi B
YKCYCHOH KHCIIOTE, Kak onucaHo B tuteparype (Yu. B. Vikharev et al. Pharmaceutical

Chemistry Journal, 2005, 39, 405-408). DTo mokaszaHo Ha cxeme 3.
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Cxewma 3
[RsIn [Rs In
R3R4 NaOAc R3R4
R2R1 N““sRg  AcOH R2R1 NS
(V) (V)

B kadectse anbrepHatuBbl, coenuHenus popmyisl 11, roe Ry, Ry, R3, Ry, Rsun
SIBJISTFOTCSI TAKMMH, KaK ONpenesieHo st coequHenuit popmynsl I, u Hal npencrasnser coboi
rajioreH, MPeanoOYTHTEIPHO XJIOP WIH OPOM, MOTYT OBITh MOJYYEHBI ITyTEM MpPEBPAIIeHUS
coequnenus popmyisl V, rae Ry, Ry, R3, Ry, Rs 1 n BIsItOTCS TaKMMHE, KaK OMPEIEIeHo st
coequHenuit popmysl [, u Rg mpencrasisier codoit C;-Csalikuii, ¢ raIoreHupyIum
peareHTOM, TaKUM Kak cyJbyprixyiopun, kak onrcano B tuteparype (Taebo Sim ef al.

Tetrahedron Letters, 2010, 51, 4609). 3to noka3aHo Ha cxeme 4.

Cxema 4
[Rs In [Rs In
Rq lanoreHupyromui R4
L — &
R! N SRg pecarcur 2 N/ cl
R
(V) )

Coenunenust popmyibl V, rue Ry, Ry, R3, Ry, Rs 1 n SBASIOTCS TaKUMU, Kak
onpenaeneHo s coenunenuii popmyiel [, u Rg npencrasnsier cobori Ci-Ceankui, MoryT
OBITH TIOJIyYeHBI TyTEM TpeBpalieHus coenunenus popmynnbl VI-a, VI-b unmu VI-c, roe Ry,
Ry, R3, R4, Rs 11 n SBISIFOTCS TAKMMHU, KaK OMpeneneHo 1l coenruHeHuit popmydsl [, u R
npencrasisietr codoit mubo H, mudo C,-Ceankmin, ¢ C;-Csankuiia THOIMAHATOM B KUCJIOTHBIX
YCIIOBHSIX, HAIIPUMED, C CEPHOM KUCIIOTOM, Kak onmucano B sureparype (Yu. B. Vikharev ez al.

Pharmaceutical Chemistry Journal, 2005, 39, 405-408). 3To moka3aHO Ha CXeMe 5.
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Cxema 5
[RsIn [RsIn [Rs In [Rs In
Re R R RsSCN Ry
RS OR OR R Ry
r/ ©OH Ri™ "R R'/ Rq H2S04 2R1 NZ “SRq
(Vha) (Via) (Via) (V)

Coenunenus popmyinbl VI-a, VI-b unu VI-c, rne Ry, Ry, Rs3, Ry, Rs u n sBnsitores
TaKHMH, KaK onpenesieHo st coenuHenuii popmyssl [, u R' mpencrasnsier codoit iubo H,
60 Ci-Ceankui, MO0 KOMMEPUYECKH TOCTYITHBI, JTHOO UX JIETKO MOJYYUTh C
UCTIOJIb30BAaHUEM CITOCOOOB, U3BECTHBIX CIEUATNCTAM B JAHHOH 00J1aCTH TEXHUKH.

B kadectBe anprepHaTHBbl, coenuHenus Gopmyisl IV, rme Ry, Ry, R3, Ry, Rsun
SIBJISTFOTCSI TAKUMH, KaK OMPENEIeHO IJIsl COequHeHU GOopMyIibl [, MOTYT OBITh MOJTyYEHBI
nyTeM npeBpatnenus coenunenus: popmyinl VIL roe Ry, Ry, R3, Ry, Rs v n sBnsiroTest
TaKAMH, KaK ONpPEIeIeHO sl COeAuHEeHUH GopMyJbl [, B KHCIIOTHBIX YCIOBUSIX, HATIPUMED, C
CepHOMN KUCIOTOH uiH nmonudochopHON KUCIOTOH, Kak onucaHo B aurepatype (Jun-ichi

Minamikawa, Bioorganic & Medicinal Chemistry, 2003, 11, 2205-2209). 9to noka3aHo Ha

cxeme 6.
Cxema 6
[RsIn [Rs In
R, IomudochopHas kucaoTa R4
Rs WA - 23
R o . 2
2 L “N-OH CepHas KHCIOTa R N"0
1 1
(Vi) (V)

Coenunenust popmyinbl VII, roe Ry, Ry, R3, Ry, Rs u n ABISFOTCS TAKMMHE, KaK
onpeaeNieHo it coenuHeHu GopMyJiel [, MOTYT OBITh OJYYEHBI TyTEM MPEBPAIICHUS
coequnenus popmyst VIIL, roe Ry, R;, R3, Ry, Rs v n sBsiOTCS TAKMMH, KaK ONPeIeIeHO
i coenuHeHuit popmyiel [, mpu 06paboTke ruAPOKCUIAMIHOM WJIA THIPOKCHIIAMUHA
TUAPOXJIOPUIIOM B PAaCTBOPUTEIIE, TAKOM KaK 3TaHOJ WJIW NUPUIUH B IPUCYTCTBUM WM B
OTCYTCTBUE OCHOBAHUS, TAKOTO KaK alleTaT HATPUs, IPU 3HAYCHUSIX TEMIIEPATYPHI B

AMarna3oHe OT TEMIIEPATYPhl OKPY KarOLIel Cpeabl 10 HarpeBaHus. JTO MOKAa3aHO Ha cxeme 7.
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Cxema 7
[Rg]n [Rsn
Ry H2NOH R4
Ry Rs
ke R4 o e 1 N-OH
(Vi) (VI

Coenunenus: popmyinbl VIIL roe Ry, Ry, R3, Ry, Rs u n sBnsiroTCS TakuMu, Kak
onpeaeNieHo it coenuueHuii popmyie [, TuOO KOMMEpPUYECKU TOCTYITHBI, TUOO UX JIETKO
TIOJTYYUTh C UCTIOJIb30BAHUEM CITOCOOOB, U3BECTHBIX CHEIHAMCTaM B TAHHOW 00J1acTH
TEXHUKH.

B kadectBe anbrepHatuBbl, coenuHenus Gopmyisl IV, rme Ry, Ry, R3, Ry, Rsun
SIBJISTFOTCSI TAKUMH, KaK OMPENENICHO ISl CoOequHeHH GOopMyIibl [, MOTYT OBITh MOJTyYEHBI
nmyTeM npeBpatnenus coenuaenus popmyinl [X-a, roe Ry, Ry, R3, Ry, Rs v n sBnsirores
TAKUMH, KaK OMPENeNIeHO sl coenuHeHnH Gpopmydsl I, mpu o6paboTke KapOOHMINPYIOIIUMHU
CpenCTBaMU, TAKHUMH Kak GocreH, TPUGPOCTEH W KapOOHMIAUUMHUIA30J1, U TTOCIEAYIOIIEero
HarpeBaHus WM MPUMEHEeHUs HarpaBjeHHOH katanutudeckoi C-H akTuBauum —
KapOOHWIMPOBAHUS B MPUCYTCTBUU ra3000pa3HOro MOHOOKCH/IA YTIJIepo/ia, aJljIaIueBOro
KaTaJn3aTopa, TAKOTO KakK aleTar Mmajutaus, 1 OKUCIUTENS, TAKOTO KaKk O€H30XHHOH, KaK
coobmaercs B ureparype (Jaume Granell ef al. Chem. Commun., 2011, 47, 1054-1056). D10

IIOKAa3aHO Ha cXeMe 8.

Cxewma 8
[ Rs ]n [ R5 ]n
Ry OxsuBaeHT (POCTCHA Ry
R3 HJIH - Ra
Ro H R,
NH, C-H aktuBupOBaHNC/KApOO HHTHPOBAHUE, N o)
R1 KATAJTH3HPOBAHHOE TAJTATHEM R1
(IX-a) (V)

B kadectBe anbrepHatuBbl, coequHenus popmyisl IV, rme Ry, Ry, R3, Ry, Rsun
SIBJISTFOTCSI TAKUMH, KaK OMPEIENIeHO IJIsl CoequHeH GopMyibl [, MOTYT OBITh MOTyYEHBI
nmyTeM npeBpatenus coenunenus popmyiinel IX-b, rme Ry, Ry, R3, R4, Rs u n siBisiroTCst
TaKMMH, KaK onpenesneHo s coequHenunit popmyist [, 1 Hal npencrasisier coboit ranores,

NpeaAnIOYTUTEIIBHO XJI0P, 6pOM U1 I\/'IOI[, C UCIIOJIb30BAHUEM BHYTPUMOIJICKYJISIPHOT'O
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aAMUHOKapOOHMIINPOBAHMUS B IPUCYTCTBUH ra3000pa3HOr0 MOHOOKCH/IA YIJIEPOa,
NaJJTaJUeBOro KaTallu3aTopa, TAKOTro Kak auxjopouc(rpurukiorekcundocdun)namanuii(Il)
i puxyopouc(rpudenonpochun)nanmanuii(ll), 1 opraHnIeCKOro OCHOBaHMsI, TAKOTO KaK
TPUITUIIAMUH, TUPPOJHUIANH, WM HEOPraHMYECKOrO OCHOBAHUS, TAKOTO KaK KapOOHAT Lie3ust
wi kapOoHaT Kajus, kak coobmaercs B nureparype (Ruimao Hua et al. Tetrahedron Letters,

2013, 54, 5159-5161). 910 noka3aHo Ha cxeme 9.

Cxema 9
[RsIn [Rs In
R4 AMHHOKAPOOHUTHPOBAHKE, Ry
R3 - RS
Ro Hal KATATH3HPOBAHHOC MAJIIATHEM Ro
NH, N
R1 R1
(IX-b) (V)

B kauectse anpTepHaTHBBI, coenquHenus popmynsl IV, rae Ry, Ry, R3, R4, Rs 1 n sBnsroTCs
TAKUMH, KaK OMPeNeNIeHO [IJIsl COeqUHEHNH (popMyIbl I, MOTYT OBITH MOJTyYEHBI yTEM
npeBpamienus coenunenus: popmyinsl X, rue Ry, R;, R;, Ry, Rs u n sBasiroTCst Takumu, kak
ompexaeneHo st coenuneHuit popmyiel [, u Ro npencrasnsier coboii Ci-Ceankm, B
KUCJIOTHBIX YCJIOBHSIX, HAIIPUMED, C CEPHOIN KUCIOTOH UK TpU(DIATHONW KUCIOTOMN, KaK
omncano B nutepatype (Tomohiko Ohwada ef al. Journal of Organic Chemistry, 2012, 77,

9313). DT0 nokasano Ha cxeme 10.

Cxema 10
[RsIn [RsIn
R4 DKBHBANEHT (POCTEHA R4
Rs HIH - Rj
R2 H R2
R NH C-H aktuBupoBaHNC/KAPOOHHTHPOBAHUE, R N (o)
1 J\ KATATH3HPOBAHHOE MAJIIATHCM 1 H
0” "ORg
(X) (V)

Coenunenus popmyinl I-b, rme R; u Ry npencrasisitor codoit prop u Ry, Ry, Rs, Ry,
R7, m u n SIBASIFOTCS] TAKMMHU, KaK OMPENeIeHo sl coequHeHui opmyibl I, MOTyT OBbITH
MOJTyYeHBI MyTeM TMpeBpalieHus coenuHerus ¢popmysl I-¢, rae R3; u Ry BMecTe ¢ atomom
yrjiepoaa, K KOTOpOMY OHH MPUCOeANHEHbI, nmpeacTaBiisitoT codoit C=0 u Ry, R,, Rs, Rg, R4,
m | N SIBJSIFOTCS] TAKAMH, KaK orpeneieHo ast Gopmysl I, ¢ propupyromum cpenctsom,

TakuM Kak Tpudropun ausrunamunoceps! (DAST) nmm 2,2-nmudrop-1,3-
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muMermnmunazomuand (DFI) uucThlil uian B mpuCyTCTBUHM PaCTBOPUTENS, IIPU HATPEBAHUH.

910 mokasaHo Ha cxeme 11.

Cxema 11
[Rs]n [Rs In
F
o [Ry Im DAST F Ry Im
R P umm  DeoxFluor Ro NN
S A
Re N mm  DFI Re
(kc) (Fb)

Coenunenus popmyisl I-c, rne R; u Ry BMecTe ¢ aToMOM yriepona, K KOTOPOMY OHH
npucoeInHeHbl, mpencTaBisiroT cobori C=0 u Ry, R;, Rs, Rg, R7, m u n sBnsiroTCS Takumuy,
Kak ornpenesneHo st GopMyIibl I, MOTyT OBITE IOTYYEHBI TyTEM NMPEBPALICHUS] COETHHEHHSI
dopmysl 11, rne Re, R; 1 m sBsiroTCS TAKMMH, KaK OMPENeseHo i COSAMHEHUH (OpMYyJIbI
I, ¢ momomero coenunenus ¢popmyast Ill-a, roe R; u Ry BMecTe ¢ aromom yrnepona, x
KOTOPOMY OHH NPUCOeANHEHBI, npencTaBistoT codboit C=0 u Ry, Ry, Rs u n aBnsroTes
TaKUMH Kak onpeneneHo ans popmyinsl [, u Hal mpencrasnser co0oii ranores,
IPEATIOYTUTENBHO XJIOP UK OpOM, B IPUCYTCTBUU HECBOOOAHOTO OPraHMYECKOTO
OCHOBAHUS, TAKOTO KaK TPUITUIIAMUH, STHIAMU30NPONUIAMUH, TUPUIUH WIH 2,6-TyTUANH,
WIN B IPUCYTCTBUU KaTAJIN3aTOPa HA OCHOBE MEPEXOAHOIO METaIa, TAKOrO KaK KaTaju3aTop
Ha OCHOBe MenH, Hanpumep auerwnaneroHat Menu(l) wmu kommiaekce 6pomun meau(I)-1,10-
(beHaHTPOJIMH, HUKEJeBbIN KaTaau3aTop, Takon kak auxjop(l,3-
ouc(nudenmndochuHO)IpOIaH))HUKETb HITH KaTaIU3aTOP HA OCHOBE MaJIIaUsI, TAKOW KaK
xyop(2-nuuukiorekcuindochuno-2',4',6'-rpunzonponui- 1, 1'-oudpenmn)[ 2-(2'-amuno-1,1'-
oudennn)|mamnanuii(Il), npenkaranusaTop Ha ocHOBe X-Phos amuHobudpeHmaavs
xjopuna wiu [ 1,3-6uc(2,6-guu3onponuiigeHun) uMuaa3o-2-uauneH |(3-
xyoprupuanm)naiuaaus(ll) nuxaopuna B alpOTOHHOM PACTBOPUTENIE, TAKOM KaK IMUPUINH,

tonyod win N,N-mumeTtmndopMamMun, Ipyu HarpeBaHUU. ITO NMOKa3aHO Ha cxeme 12.
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Cxema 12
[Rs In
Karamzatop Ha
[ Ry Im [ Rs In OCHOBE MEPEXOJHOTO /o) R, ]
o MeTana 7 Im

HN"N\ + - . Ry P
N NN\
)QN Re NZ “Hal HJTH OCHOBAHHE Ri %N

Re R y

(I (ll-a) (kc)

Coenunenus ¢popmysl I1I-a, rne Rs; u Ry BMecTe ¢ atoMoM yriepona, K KOTOpOMy
5 OHHM MPHUCOeNNHEHbI, npenctasisitoT codoit C=0 u Ry, Ry, Rs u n sBasroTCS TaKuMU, Kak
onpeneneHo st popmysl I, m Hal mpencrasnsier coboii ranoreH, mpeanoYTHTENBHO XJIOP
Wi OpoM, MOTYT OBITh MOJTYYEeHBI TyTEM MpPEBpalleHus coenunenus popmyisl [V-a, rae R; u
R4 BMecTe ¢ aToMOM yriiepona, K KOTOPOMY OHU MPUCOEAMHEHBI, MPEACTaBIsitoT codoit C=0
u Ry, Ry, Rs u n SBASFOTCS: TAKUMU, KaK OnpenesieHo 1t GopMyibl I, ¢ raJoreHupyromum
10 peareHTOM, TaKuM Kak okcuxyopun docdopa okcudpomun Gochopa, THOHUIXIIOPUI,
THOHIJIOPOMUJI WJIH peareHT BuiibcMmeiiepa YUCThIN WM B IPUCYTCTBUU PACTBOPHUTEIIS,
TaKOr0 KakK JUXJOPMETAH MPU PA3JIMYHBIX 3HAUEHUAX TEMIIEPATYPhl B TUAMAa30HE OT

OXJIQXK/ICHUSI 10 HarpeBaHMsl. DTO MOKa3aHo Ha cxeme 13.

Cxema 13
[Rs In [Rs In
o) I"anorenupyromuii o
Ry R
N0 pearcHT 2 Z
R1 H R1 N Hal
15 (V-a) (Il-a)

Coenunenus popmyisl [V-a, rne R3; u Ry BMecTe ¢ aToMOM yriepona, K KOTOPOMY
OHHM TIPUCOENNHEHBI, penctasisitoT codoit C=0 u Ry, Ry, Rs u n sBnsroTCS Takumu, Kak
onpenaeneHo st GopMyIibl [, MOTYT OBITh MOJTyYEHBI MyTEM MPEBPALIEHUS] COSTUHEHHUS
20 dbopmyiel IV-b, rne R; npencrasnsier codoit Bogopon, Ry npencrasnser codoit OH u Ry, R;,
Rs v n sIBIISIFOTCS TAaKUMU, KaK ONpeaesieHo st GopMyJibl [, ¢ OKUCIISIOMUM CPEICTBOM,
takuM Kak 1,1,1-tpuanerokcu-1,1-muruapo-1,2-6ensitonokcon-3-(1H)-on (mepiiogar [ecca-

MapTtrHa) WM ¢ UCIOIB30BAHUEM OKcaImIxiopuaa, numetwicyibdokcuna (DMSO) u
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OpPraHUYECKOTO OCHOBAHMSI, TAKOTO KaK TpUATUIAMUH (okucieHne no CBepHy). ITO MOKa3aHO

Ha cxeme 14.

Cxema 14
[RsIn [Rs In
HO Oxucrenune o
R2 R
N0 2
R R/ N“~0
(V-b) (V-a)

Coenunenust popmyinel IV-b, rne R; mpencrasisier coboit Bomopon, Ry mpencrasinser
coboii OH u Ry, R», Rs u n sSBisit0TCSA TAKUMH, Kak onpenesneHo 1t GopmyJsl I, MoryT ObITh
NOJTy4YeHbI MyTeM MpeBpalleHus coenunerus popmysl IV-c, rae R; npencrasnser codoii
Bonopox, Ry mpencrasisier codoit Hal, rne Hal npencrasnsier codoii ranores,
NPEANOYTUTENIHHO XJI0p Wit OpoM, U Ry, R;, Rs 1 n SBISIOTCS TaKMMH, KaK OMPEIesieHO IS
(dopmyJibl I, B yCIOBUSIX THAPOJIH3A, TAKUX KaK HArPEBAHUE, B CMECH OPTaHUYECKOrO
PacTBOPUTEJIsI, TAKOT'O Kak TeTparuapodypas uin 1,4-11MOKCaH 1 BOIbI B IPUCYTCTBHHU HJIH B
OTCYTCTBHE HEOPTraHUYECKOW KUCIOTBI, TAKOW KaK XJIOPHCTOBOAOPOIHAS KUCIOTA, UIIN
HEOPraHUYECKOr0 OCHOBAHUS, TAKOTO KaK rHApOoKapOOHAT HATPUS, MPU 3HAYSHUSIX
TEMITEpaTypbl B AUATIA30HE OT TEMIIEPATyPhl OKPYKAOLIEH CPebl 10 HarpeBaHus. ITO

IIOKa3aHo Ha cxeMme 15.

Cxema 15
[ R5]n [ Rs ]n
Hal Tuapomus HO
R, R
N0 2
Ri H R N™ "0
(V-c) (V-b)

Coenunenust popmyinel IV-c, rae Rs; npencrasnsier coboii Bonopon, Ry nmpencrassier
coboii Hal, rne Hal mpencrasisier coboii ranoreH, npennouTHTEIBHO XJI0p Win OpoM, u R,
Ry, Rs 1 n ABISFOTCA TAKUMH, KaK ONpPeneeHo it (opMyJibl I, MOTYT ObITh MOJYYEHBI TyTEM
npeBpamienus coenunenus: popmyinel IV-d, rme Rs; u Ry npencrasisitor coboit Bomopon u Ry,
R,, Rs 1 n ABISIOTCSA TAKMMH, KaK ONpeneseHo st GopMyJibl 1, ¢ raoreHupyommm

cpeactBoMm, TakuM kak N-xnopcykunHumun (NCS), N-6pomcykunaumun (NBS) mnu 1,3-
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IOPOM-5,5-TMMETHATUAAHTONH B IPUCYTCTBUH PAAUKAIBHOTO HHUIIMATOPA, TAKOTO KaK
nepokcuz Oensomia win azooucuzodyruponurpmia (AIBN), kak onucaHo B IuTepaType

(Jahangir et al Journal of Organic Chemistry, 1989, 54, 2992). Oto noka3aHo Ha cxeme 16.

Cxema 16
[Rs [Rs In
I"anorenupyromee Hal
R2 R
N (o) CPEACTBO 2
R H R/ N (o]
(V-d) (V-c)

B kauectBe anbTepHaTHBBI, coequHeHus popmydsl IV-a, roe R u Ry BMecTe ¢ atomom
yrJieposaa, K KOTOPOMY OHH MPUCOeANHEHbI, mpeactapisitoT codoit C=0 u Ry, Ry, Rsun
SIBJISTFOTCSI TAKUMH, KaK OnpenesieHo st popmyJibl I, MOTyT OBITh OJyYeHBI TyTEM
npeBpalienus coenunenus: popmyinl IV-e, roe R; u Ry mpencrasisiror coboii Hal, roe Hal
MPEICTaBIISIET COOOM raJIoreH, MPeanoUTUTENBHO XJIop win 6poMm, u Ry, Ry, Rs u n sBisirores
TaKHMH, KaK OnpeneneHo st popMyisl [, B yCIOBUAX THAPONN3a, TAKUX KaK HArPEBaHUE, B
CMECH OpPTaHHYECKOTO PaCTBOPUTENIS, TAKOTO Kak TeTparuapodypas win 1,4-1uokcal U BOAbI
B [IPUCYTCTBUH WIH B OTCYTCTBUE HEOPTaHUYECKON KUCIIOThI, TAKON Kak
XJIOPUCTOBOAOPOAHAS KUCJIOTA, WA HEOPTAHUYECKOrO OCHOBAHUs, TAKOIO KaK
TUAPOKapOOHAT HATPUS, IPU 3HAYCHUSIX TEMIIEPATyPhl B JHANA30HE OT TEMIIepaTyphl

OKpY>Karollel cpenbl 10 HarpeBaHus. DTO NOKa3aHo Ha cxeme 17.

Cxema 17
[Rs In [Re In
H;al THAPOH3 o
2R1 N © R2R1 N"S0
(V-e) (V-a)

Coenunenus popmyinl [V-e, roe R; u Ry mpencrasmsiror coboii Hal, roe Hal
MPEICTaBIISIET COOOM raJIOreH, MPeANOoUTUTENbHO XJI0p uiu 6pom, 1 Ry, Ry, Rs u n sBnsirores
TaKAMH, KaK onpeneneHo miist popmMyibl I, MOryT OBITh MOTYYEeHBI TyTEM MPEBPAIICHUS
coequnenus popmyist [V-d, roe R3; u Ry mpencrasisiror coboii Bogopon u Ry, Ry, Rsun

SIBJIIFOTCS TAKMUMHU, KaK ONPEACTICHO IJIS (I)OpMy.]'IbI I, C TAJIOTCHUPYHOIIUM CPEACTBOM, TAKUM
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kak N-xnopcykuuaumug (NCS), N-Opomcykunnumun (NBS) wnn 1,3-gubpom-5,5-
AMMETHJITUIAHTOHH, B IPUCYTCTBUH PAIMKAIBHOIO HHULIMATOPA, TAKOTO KaK MEePOKCH
6enzomna unu azobucoyruporutpun (AIBN), kak onucano B nutepatype (Jahangir et al

Journal of Organic Chemistry, 1989, 54, 2992). OTo nokaszano Ha cxeme 18.

Cxema 18
[RsIn [Re In
TCanoreHupyroImee Hal
R, e —— HF?I
N o CpeacTeo 2
R/ R/ N (0]
(V-d) (V-e)

Coenunenus popmyibl [V-d MOryT OBITh IOJYy4YEHBI B COOTBETCTBHH CO CIIOCOOOM,
OMNHMCAHHBIM Ha cxeMe 3.

B kauectBe anbTepHaTHBEIL, coenquHeHus ¢popmydsl I-a, rne R; u Ry mpencrasisiror
coboii prop u Ry, Ry, Rs, Rg, R7, m 1 n SBASFOTCS: TAKUMU, KaK ONPENeNeHO )il COeNUHEHUH
¢dopmybl I, MOTyT OBITE TIOJTyUEHBI TyTEM NpeBpatneHus coenunenus Gopmydsl 11, raoe Re,
Ry 1 m sBIISIFOTCSI TAKMMHU, KaK OTMpENeIeHo sl coeauHeHnit Gopmysl I, ¢ coennHeHnem
dopmyel I1I-b, rne R; u Ry mpencrassiror coboit prop u Ry, Ry, Rs 1 n sistroTCst Takumu,
Kak onpeneneHo aisi popmydiel I, u Hal mpencrasisier coboli rajoreH, mpenmno4TuTeIbHO
XJIOp Wiu OpoM, B IPUCYTCTBHH HECBOOOTHOI'O OPraHNUECKOr0 OCHOBAHUS, TAKOT'O KaK
TPUATHJIAMUH, 3TUJIAUU3ONPONUIAMUH, MUPUANH WK 2,6-TyTUAUH WIH B IPUCYTCTBUU
KaTaJIN3aToOpa Ha OCHOBE MEPEXOTHOTO METAJlIa, TAKOTO KaK KAaTaJIN3aToOpP Ha OCHOBE MEJH,
Hanpumep auetmnaneroHar menu(l) wmu komruieke 6pomun meau(I)-1,10-peHanTponuH,
HUKEJIEBbIHA KaTanu3aTop, Hanpumep auxiop(1,3-6uc(nupenundocdrno)nponan)HuKeNnb win
KaTaJIN3aTOP HAa OCHOBE MaJIaausi, Hanpumep xyop(2-nuuukiorekcuwidocpuno-2',4',6'-
Tpumsonponui-1, 1-6udpenmn)[2-(2'-amuno-1,1'-6udenwn) |mamranuii(Il), mpenkaramuszatop
Ha ocHOBe X-Phos amnaoOu¢enmmanianus xiaopuna ui [1,3-6mc(2,6-
IUHU30TIPONHIIEHIT ) UMUAA30I-2-uuaeH | (3 -xnopnupunmwn)namanusi(1l) nuxnopuna, B
aTIPOTOHHOM PAaCTBOPHUTENE, TAKOM KaK MUPHUIUH, TOAyos miu N,N-nuMeTrihopMamMu, mpH

HarpeBaHuM. JTO MOKAa3aHO Ha cxeme 19.



Cxema 19

[Rz]Im

(In (l-b)

33

Karamusarop Ha
OCHOBC MEPEXOIHOIO

MeTanma Rz Jm

———e—

WM OCHOBAHUC

Coenunenus popmysl III-b, rne R; u Ry npencrasmstor cobori prop u Ry, Ry, Rsun

5 SIBJISTFOTCSI TAKUMH, KaK OnpeesieHo s coequnennii popmysl I, u Hal npencrasnsier coboii

raJIOreH, MPEeNNOYTHTEIBHO XJIOP WIH OPOM, MOTYT OBITh MOJYYEHBI TyTEM IPEBPALICHUS

coenunenus popmyner [V-f, rne R; u Ry mpencrasnsiror codoit prop u Ry, Ry, Rs mn

SIBJISTFOTCSI TAKUMH, KaK ONPEIENICHO ISl COeAMHEeHH (POPMYJIIBI |, C rajoreHupyrommum

peareHTOM, TaKuM Kak okcuxyiopun dochopa, okcudbpomun pocdopa, THOHIIXIOPUL,

10 TUOHWJIOPOMUJI HITH peareHT Buuibcmeliepa YUCThIN WM B IPUCYTCTBUN PACTBOPHUTEIIS,

TAKOr'0 KaK AUXJIOPMETAH, IIPU PA3JIMYHBIX 3HAYCHUAX TCMIICPATYPbI B JUAINTA30HE OT

OXJIQXKICHUSI 10 HAarpeBaHMs. DTO MOKa3aHo Ha cxeme 20.

Cxema 20

[RsIn

I"anorenupyromuii

F —_—

peareHT

15

[Rs In

(ll-b)

Coenunenus popmyinsl IV-f, rne R; u Ry npencrasnstor coboit gprop u Ry, Ry, Rs un

SIBJISTEOTCS] TAKUMHU, KaK ONPEAEICHO sl COeNuHeHUH (opMyItbl I, MOTYT OBITh MOTy4EHBI

nyTeM IpeBpatneHus coenunenns Gopmydel IV-e, rne Rs; u Ry npencrasisiror codoii Hal, n

Hal mpencrasisier cooii rajoreH, NpeanovTuTeIbHO XJiop wiu 0poMm, u Ry, Ry, Rs un

20 SIBJISTFOTCSI TAKUMH, KaK OMPEIENIeHO st coequHernit Gopmysl I, ¢ ucrounnkom ¢ropuna,

TaKUM Kak ¢propun kamus, Gpropua uesns wiu Gropua BOAOPOAA B IPUCYTCTBHH

OPTaHUYECKOTO OCHOBAHMS, TAKOI'O KaK MUPUAUH WUJIK TPUITUIIAMUH, KaK OIMMKMCAHO B

mureparype (Hideki Umetani ef al. WO 2013047749). Oto noka3aHo Ha cxeme 21.
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Cxewma 21
[RsIn [RgIn
Hal I'anorenupyromui F
Hal —_— F
Re N“~0 pearcHT Ry N0
Ri H Ri H
(V-e) (V)

B kadectBe anbrepHaTuBbl, coenuHenus Gopmyiisl [ rme Ry, R, R3, Ry, Rs, Rg, R7, m
U N SIBJISIFOTCS] TAKMMHU, KaK OnpeznesieHo st popmyibl I, MOTYT OBIT MOJTy4eHBI Ty TEM
npeBpaienus coenunenusi popmyisl I-d, rme Ry, R;, R3, Ry, Rg, R7, m u n siBisiroTCst Takumu,
Kak omnpeneneHo s popmydsl I, u Z npencrasnser coboii OpoM Wil HOI B paCTBOPHUTENE, B
NPUCYTCTBHH WJIA OTCYTCTBHUH OCHOBAHUS U B IPHUCYTCTBUU CBSI3bIBAIOLIETO PeareHTa u
METaJUTHIECKOro Katanu3aropa. He cyIiecTByeT KOHKPETHBIX OTPaHUYEHNUH OTHOCUTEIBHO
CBSI3BIBAIOLIETO CPEICTBA, KATAIN3AaTOPA, PACTBOPUTENSI 1 OCHOBAHHIA, TIPU YCIIOBHUH, YTO UX
NPUMEHSIOT B OOBIYHBIX PEAKIMAX COUETaHUs, TaKUX Kak onucanHble B "Cross-Coupling
Reactions: A Practical Guide (Topics in Current Chemistry)", nox penakuueii Norio Miyaura
u S L. Buchwald (u3nanus Springer) unu "Metal-Catalyzed Cross-Coupling Reactions", mon
penaxiuein Armin de Meijere u Frangois Diederich (u3ganus WILEY-VCH). OTto nokaszano

Ha cxeme 22.

Cxema 22
[z ]n [Rs In
Ry R4
Rs [Ry]m Rs Rz ]m
Re z Ay SENY N
NN
R  —— R _

(Hd) (

B kadecte anprepHaTuBbl, coenuHenus Gopmyiisl [ rme Ry, R, R3, Ry, Rs, Rg, R7, m
U N SIBJISTEOTCS] TAKUMH, KaK OnpenesieHo 1ist GopMyJibl [, MOTYT OBITh MOJTy4€HBI My TeM
npeBpatienus coenunenus: popmyel I-e, rae Ry, Ry, R;, Ry, Rs, R, m u n siBnsiroTCS Takummy,
Kak omnpeneneHo st dopmysl I, u'Y npeacrasisier coboit OpoM min fiox B pacTBOPHUTETE, B
MPUCYTCTBUM WJIK B OTCYTCTBHE OCHOBAHUS, U B MPUCYTCTBUH CBS3BIBAIOLIETO PEAreHTa u

METAJIMYECKOro KaTanuzaropa. He cyliecTByeT KOHKPETHBIX OIpaHUYEHUN OTHOCUTEIBHO
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CBSI3BIBAIOLLETO CPENICTBA, KATAIH3aTOPa, PACTBOPUTENS] U OCHOBAHMH, MPU YCJIOBHH, YTO UX
NPUMEHSIIOT B OOBIYHBIX PEAKIMAX COUETaHUs, TaKUX Kak onucanHble B "Cross-Coupling
Reactions: A Practical Guide (Topics in Current Chemistry)", nox penakuueii Norio Miyaura
u S.L. Buchwald (u3nanus Springer) unu "Metal-Catalyzed Cross-Coupling Reactions", mozg
penaxiueit Armin de Meijere u Frangois Diederich (u3ganus WILEY-VCH). Oto noka3ano

Ha cxeMe 23.

Cxewma 23
[RsIn [Rs In
K LY Ir o [y I
3 3
R2 N/ N RZ N/ N
oy — A
Re Re

(Fe) (

B kadectse anbrepHatuBbl, coenuHenus Gopmyisl [ rme Ry, R, R3, Ry, Rs, Rg, R7, m
U N SIBJISTFOTCS] TAKMMHU, KaK OTMPEIENIEHO BBIIIE, MOTYT ObITh MOJYYEHbI MyTeM MPEBPaIeHHUs
apyroro OJIM3KOPOICTBEHHOTO coenuHeHus popmyiibl | (Wi ero ananora) ¢ UCIOJIb30BaHUEM
CTaHIAPTHBIX METOAMK CHHTE3a, H3BECTHBIX CIELUATUCTY B JaHHOU O0ACTH TEXHUKH.
Heorpanuuuparoiiye mpuMepbl BKIIIOYAIOT PEaKIUH OKUCIEHHS], PEaKLIMA BOCCTAHOBJICHUS,
peakLuy THAPOIU3A, PEAKIIMU COYETAHUS, PEaKIIMU ApOMATHIYECKOT0 HyKJIEO(PHIbHOTO HUITH
3MEeKTPO(UIBHOTO 3aMELIeHHUS, PEAKIIUH HYKJICO(PHIBHOTO 3aMeIeHH s, peaKLIuu
HYKJICO(UIIBHOTO JOOABJICHUS] M PEAKLIMU TaJIOT€HUPOBAHHSI.

HekoTopbie mpoMeKyTOYHbIE COEMHEHHUS, ONTUCAHHBIE B TIPUBEIEHHBIX BBIIIE
CXeMax, SIBJISTFOTCSI HOBBIMU U CaMHU 10 cebe 00pa3yroT CIeAYIOIINI aCleKT HACTOSIIIErO
U300 peTeHHsI.

Coenunenust GopmyJibl | MOKHO IPUMEHSITH B CETBCKOM XO3SICTBE M CBSI3aHHBIX C
HUM 00J1aCTSIX MPUMEHEHHsI, HAIPUMED, B KAYECTBE aKTHBHBIX HHIPEIUEHTOB JIJIsl KOHTPOJIS
BpEIUTENEH PaCTEHHIA MITM HA HEXKMBBIX MaTepHaliax JJisi KOHTPOJISI BBI3BIBAOIINX MTOPUY
MHUKPOOPTaHHU3MOB MJIM OPTaHHU3MOB, MTOTEHIMAIHHO BPEIHBIX s YejoBeka. HoBbie
COEIMHEHUS OTJINYAIOTCS TIPEBOCXOAHON aKTUBHOCTBIO MTPU HU3KUX YPOBHSX MPUMEHEHUS,
IIPY 3TOM OHH XOPOIIIO MEPEHOCSTCS PACTEHUSIMH U SIBJISTFOTCS] O€30MaCHBIMU JIJIs
okpy:xkarormei cpeapl. OHU XapaKTEPHU3YIOTCS OUEHb MOJIE3HBIMU JIEYOHBIMH,
npOoQUIAKTHYECKUMH U CHCTEMHBIMH CBOHCTBAMH, U UX MOKHO TIPUMEHSITD JIJIs 3AIUTHI

MHOT'OYMCJIEHHBIX KyJIbTypHBIX pactenuil. Coeannenus popmyiiel I MOXXHO MPUMEHSATH 115
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NOJABJICHUSI UM YHUYTOXXEHUS BPEAUTENEH, KOTOPbIE BCTPEUAIOTCS HA PACTEHUSAX MITH
YacTsX pacTeHui (IJI0e, LBETKAX, JIUCThSIX, CTEOISAX, KITyOHSX, KOPHSIX) WIH Pa3THYHbIX
KYJIbTYPax MOJE3HbIX PACTEHUH, IPH 3TOM B TO K€ BpeMs 3allUIIasl T€ YaCTH PaCTEHHs,
KOTOpbIE BBIPACTAIOT MO33KE, HAIPUMED, OT (PUTONATOT€HHBIX MUKPOOPTaHU3MOB.

Taxsxe coenunerns GopmyJibl I MOXKHO MPUMEHATH B kKadecTBe pyHruuuaa. TepMuH
"(yHruuua", UCMoMb3yeMblil B JAHHOM JOKYMEHTE, O3HA4YaeT COSTUHEHHE, TPH MOMOIIH
KOTOPOTO KOHTPOJIUPYIOT, MOTU(PUIMPYIOT WK MPEAYIPEXRIAIOT pocT rprdoB. TepmuH
"byHruauaHo 3¢ (HEeKTUBHOE KOJMYECTBO" 03HAYAET KOJHUYECTBO TAKOTO COSIUHEHUS WU
KOMOWHALIMY TAKUX COENMHEHUH, KOTOpOe CocoOHO obecneunBaTh 3P pexT Ha pocT rpudoB.
KonTpomupyromue nimn Mmonuduupyronme 3¢p¢GeKTbl BKIIOYAIOT BCE OTKIOHEHHS OT
€CTECTBEHHOT'O Pa3BUTHS, TAKUE KaK YHUUTOXKEHHE, TOPMOJKEHUE Pa3BUTHA U T. I1., U
npeaynpekIeHne BKIYaeT Oapbep WU IPYTroe 3alUTHOE 00pa30BaHNe B PACTEHUH HIIH Ha
HEM IS IPeAynpekIeHus: rpuOKOBOH HH(pEKIUH.

Taxoke coennnenust popmyiiel | MOXKHO MPUMEHATD B KAUECTBE CPEICTB IS
NPOTPABJIMBAHUS C LIENIbI0 00pabOTKU MaTepHala i Pa3MHOXKEHUS] pAaCTEHUH, HanpuMep,
CEeMEHHU, K NMPUMEPY TUIOJ0B, KIyOHEH MM 3€PEeH, HIIN YePEHKOB pacTeHus (HanpuMmep, puca),
IS 3AIIUTHI OT TPHOKOBBIX MH(PEKLNH, a TAK)KE OT BCTPEYAIOLINXCS B II0YBE
¢uTomaroreHHbIx TpUOKOB. MaTepua sl pa3MHOXKEHHUST MOKHO 00padoTaTh KOMITO3ULIUEH,
cozep:katiel coenuHenue Gopmyiel I, mepen BbIcankoi: ceMs, HATpUMEp, MOXKHO
npoTpaBuTh nepen nocesoM. Coennnenus GopmyJibl I Takxke MOKHO MPUMEHSTD 110
OTHOLIEHHIO K 3epHaM (HaHECEHHE MOKPBITHSA), TUOO MyTeM MPOIMUTKU CEMSH KHIKUM
COCTaBOM, JTUOO MyTeM MOKPBITUSI UX TBEPABIM COCTaBOM. KOMIO3HUIINIO TaK:Ke MOKHO
MPUMEHSITh MO0 OTHOLIEHHIO K MECTY MOCAIKH BO BPeMs TOCATKN MaTepHaa s
Pa3MHOXKEHUsI, HAaIIPUMep, 110 OTHOLIEHUIO K O0po37e Ui CeMeHHU B Xone noceBa. Hacrosimee
n300peTeHne TaK)Ke OTHOCUTCS K TAKHM crioco0am 00padoTku MaTepuraia st pa3MHOKESHHUS
pacTeHmii U K 00pabOTaHHOMY TaKUM 00Pa3OM MaTepHaIy JJIsl PA3MHOKEHHUST PACTEHHH.

Kpowme Toro, coenuHeHHst O HACTOSIIIEMY H300PETEHUIO MOKHO MPUMEHSTD JUIS
KOHTPOJIsI TPUOKOB B CMEIKHBIX O0JIACTAX, HAIIPUMED, TPH 3aAIMUTE TEXHUIECKUX MAaTEPUAIIOB,
B TOM YHCJIE IEPEBSIHHBIX U CBA3aHHBIX C AEPEBOM TEXHHUUECKUX MPOAYKTOB, IPU XPAHEHUH
NPOAYKTOB, PH OPTraHU3aLUN CAHUTAPHOH 00PaOOTKH.

Kpowme Toro, Hactosiiiee n300peTeHne MOJKHO MPUMEHSTD JIJIsl 3aIUThl HEXKHBBIX
MaTepHajoB OT MOPAKEHHs IPUOKaMH, HAPUMep, MUIOMATEPHAIIOB, OOJIUIIOBOYHBIX TUIUT U

KPacKu.
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Coenunenus ¢popmysl | 1 pyHrUIUAHBIE KOMIO3UIIUH, COMEPIKALINE UX, MOKHO
MPUMCHSATD AJISI KOHTPOJIA 3360J’IeBaHHfI paCTeHHfI, BbI3BAHHBIX HIUPOKUM CIIEKTPOM
rpHOKOBBIX MAaTOreHOB pacTeHuil. OHU ABIAOTCA 3(PPEKTUBHBIMU I KOHTPOJIS IIUPOKOTO
criekTpa 3a00JIeBaHUI PACTEHNH, TAKMX KaK JMCTBEHHBIE TATOI€HbI IEKOPATHBHBIX,
ra30HHBIX, OBOIIHBIX, ITOJIEBBIX, 36PHOBBIX U IIOZAOBBIX KYJIBTYP.

Ot rpulsl U rPHOKOBBIE MEPEHOCUNKHU 3a00JIeBaHuUl, a TaKKe (PUTOMATOreHHBIE
OakTepru U BUPYChI, KOTOPBIX MOYKHO KOHTPOJIMPOBATh, MPEACTABISIIOT COOO0M, Hampumep,

Absidia corymbifera, Alternaria spp, Aphanomyces spp, Ascochyta spp, Aspergillus
spp. B ToMm uncie A. flavus, A. fumigatus, A. nidulans, A. niger, A. terrus, Aureobasidium
spp., B Tom uucie A. pullulans, Blastomyces dermatitidis, Blumeria graminis, Bremia
lactucae, Botryosphaeria spp., B Tom uuciie B. dothidea, B. obtusa, Botrytis spp., B Tom 4ucine
B. cinerea, Candida spp. including C. albicans, C. glabrata, C. krusei, C. lusitaniae, C.
parapsilosis, C. tropicalis, Cephaloascus fragrans, Ceratocystis spp, Cercospora spp., B TOM
gucne C. arachidicola, Cercosporidium personatum, Cladosporium spp, Claviceps purpurea,

Coccidioides immitis, Cochliobolus spp, Colletotrichum spp. including C. musae,

Cryptococcus neoformans, Diaporthe spp, Didymella spp, Drechslera spp, Elsinoe spp,

Epidermophyton spp, Erwinia amylovora, Erysiphe spp., B Tom uncne E.
cichoracearum,

Eutypa lata, Fusarium spp. B Tom uncne F. culmorum, F. graminearum, F. langsethiae,
F. moniliforme, F. oxysporum, F. proliferatum, F. subglutinans, F. solani, Gacumannomyces
graminis, Gibberella fujikuroi, Gloeodes pomigena, Gloeosporium musarum, Glomerella
cingulate, Guignardia bidwellii, Gymnosporangium juniperi-virginianae, Helminthosporium
spp, Hemileia spp, Histoplasma spp., B Tom uncne H. capsulatum, Laetisaria fuciformis,
Leptographium lindbergi, Leveillula taurica, Lophodermium seditiosum, Microdochium
nivale, Microsporum spp, Monilinia spp, Mucor spp, Mycosphaerella spp., B Tom uuncie M.
graminicola, M. pomi, Oncobasidium theobromaeon, Ophiostoma piceae, Paracoccidioides
spp, Penicillium spp., B Tom uncne P. digitatum, P. italicum, Petriellidium spp,
Peronosclerospora spp. Including P. maydis, P. philippinensis u P. sorghi, Peronospora spp,
Phaeosphaeria nodorum, Phakopsora pachyrhizi, Phellinus igniarus, Phialophora spp, Phoma
spp, Phomopsis viticola, Phytophthora spp., B Tom uuncie P. infestans, Plasmopara spp., B Tom
gucine P. halstedii, P. viticola, Pleospora spp., Podosphaera spp., 8 Tom uncine P. leucotricha,
Polymyxa graminis, Polymyxa betae, Pseudocercosporella herpotrichoides, Pseudomonas
spp, Pseudoperonospora spp., B Tom uncine P. cubensis, P. humuli, Pseudopeziza tracheiphila,

Puccinia Spp., B Tom uncne P. hordei, P. recondita, P. striiformis, P. triticina, Pyrenopeziza



38

spp, Pyrenophora spp, Pyricularia spp., B Tom uucie P. oryzae, Pythium spp., B Tom uucine P.
ultimum, Ramularia spp, Rhizoctonia spp, Rhizomucor pusillus, Rhizopus arrhizus,
Rhynchosporium spp, Scedosporium spp., B Tom uucie S. apiospermum u S. prolificans,
Schizothyrium pomi,

Sclerotinia spp, Sclerotium spp, Septoria spp, B Tom uucne S. nodorum, S. tritici,
Sphaerotheca macularis, Sphaerotheca fusca (Sphaerotheca fuliginea), Sporothorix spp,
Stagonospora nodorum, Stemphylium spp,. Stereum hirsutum, Thanatephorus cucumeris,
Thielaviopsis basicola, Tilletia spp, Trichoderma spp., B Tom uucne T. harzianum, T.
pseudokoningii, T. viride,

Trichophyton spp, Typhula spp, Uncinula necator, Urocystis spp, Ustilago spp,
Venturia spp. B ToM uucie V. inaequalis, Verticillium spp, u Xanthomonas spp.

B vactHOCTH, coenrHeHust popmyJibl I U pyHrHLMAHBIE KOMITO3ULINY, COAEpIKaIIUe
UX, MOJKHO MPUMEHSITD JIsl KOHTPOJIsA 3a00/IeBaHUiT paCTEeHUH, BbI3BAHHBIX LIUPOKUM
CTIIEKTPOM I'pHOKOBBIX MATOT€HOB PACTEHMH B Kiaccax Basidiomycete, Ascomycete,
Oomycete n/unmu Deuteromycete, Blasocladiomycete, Chrytidiomycete, Glomeromycete
u/umm Mucoromycete.

JlaHHBIE MATOre€HbI MOTYT BKJIOYATh

Oomycetes, B ToM uncie 3a0oneBanus, Bbi3BaHHble Phytophthora, Takue kak,
BBI3BaHHbIe Phytophthora capsici, Phytophthora infestans, Phytophthora sojae, Phytophthora
fragariae, Phytophthora nicotianae, Phytophthora cinnamomi, Phytophthora citricola,
Phytophthora citrophthora w Phytophthora erythroseptica, 3a0oneBanusi, BbI3BaHHbIE
Pythium, Takue kak, BeI3BaHHbIe Pythium aphanidermatum, Pythium arrhenomanes, Pythium
graminicola, Pythium irregulare v Pythium ultimum; 3a0oneBanusi, BbI3BAHHbIC
Peronosporales, Takue kak Peronospora destructor, Peronospora parasitica, Plasmopara
viticola, Plasmopara halstedii, Pseudoperonospora cubensis, Albugo candida, Sclerophthora
macrospora v Bremia lactucae; n npyrue, Takue xax Aphanomyces cochlioides, Labyrinthula
zosterae, Peronosclerospora sorghi n Sclerospora graminicola.

Ascomycetes, B TOM YHCJI€ HAPOCTBI, MSITHUCTOCTh, THIJIOCTHBIE 3a00JIeBaHUS HITH
3a00J1eBaHsl, CBSI3aHHbBIE C 3aBsiIaHUEM, U/WJIM KOPHEBAsi THIJIb, HATIPUMED, BbI3BAHHBIE
Pleosporales, Hanpumep, Stemphylium solani, Stagonospora tainanensis, Spilocaea oleaginea,
Setosphaeria turcica, Pyrenochaeta lycoperisici, Pleospora herbarum, Phoma destructiva,
Phaeosphaeria herpotrichoides, Phaeocryptocus gaeumannii, Ophiosphaerella graminicola,
Ophiobolus graminis, Leptosphaeria maculans, Hendersonia creberrima, Helminthosporium

triticirepentis, Setosphaeria turcica, Drechslera glycines, Didymella bryoniae, Cycloconium
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oleagineum, Corynespora cassiicola, Cochliobolus sativus, Bipolaris cactivora, Venturia
inaequalis, Pyrenophora teres, Pyrenophora tritici-repentis, Alternaria alternata, Alternaria
brassicicola, Alternaria solani n Alternaria tomatophila, Capnodiales, nanpumep, Septoria
tritici, Septoria nodorum, Septoria glycines, Cercospora arachidicola, Cercospora sojina,
Cercospora zeae-maydis, Cercosporella capsellae w Cercosporella herpotrichoides,
Cladosporium carpophilum, Cladosporium effusum, Passalora fulva, Cladosporium
oxysporum, Dothistroma septosporum, Isariopsis clavispora, Mycosphaerella fijiensis,
Mycosphaerella graminicola, Mycovellosiella koepkeii, Phaeoisariopsis bataticola,
Pseudocercospora vitis, Pseudocercosporella herpotrichoides, Ramularia beticola,
Ramularia collo-cygni, Magnaporthales, nanpumep, Gaeumannomyces graminis,
Magnaporthe grisea, Pyricularia oryzae, Diaporthales, nanpumep, Anisogramma anomala,
Apiognomonia errabunda, Cytospora platani, Diaporthe phaseolorum, Discula destructiva,
Gnomonia fructicola, Greeneria uvicola, Melanconium juglandinum, Phomopsis viticola,
Sirococcus clavigignenti-juglandacearum, Tubakia dryina, Dicarpella spp., Valsa
ceratosperma, U APYTUMH, Hanipumep, Actinothyrium graminis, Ascochyta pisi, Aspergillus
flavus, Aspergillus fumigatus, Aspergillus nidulans, Asperisporium caricae, Blumeriella
Jaapii, Candida spp., Capnodium ramosum, Cephaloascus spp., Cephalosporium gramineum,
Ceratocystis paradoxa, Chaetomium spp., Hymenoscyphus pseudoalbidus, Coccidioides spp.,
Cylindrosporium padi, Diplocarpon malae, Drepanopeziza campestris, Elsinoe ampelina,
Epicoccum nigrum, Epidermophyton spp., Eutypa lata, Geotrichum candidum, Gibellina
cerealis, Gloeocercospora sorghi, Gloeodes pomigena, Gloeosporium perennans; Gloeotinia
temulenta, Griphospaeria corticola, Kabatiella lini, Leptographium microsporum,
Leptosphaerulinia crassiasca, Lophodermium seditiosum, Marssonina graminicola,
Microdochium nivale, Monilinia fructicola, Monographella albescens, Monosporascus
cannonballus, Naemacyclus spp., Ophiostoma novo-ulmi, Paracoccidioides brasiliensis,
Penicillium expansum, Pestalotia rhododendri, Petriellidium spp., Pezicula spp., Phialophora
gregata, Phyllachora pomigena, Phymatotrichum omnivora, Physalospora abdita,
Plectosporium tabacinum, Polyscytalum pustulans, Pseudopeziza medicaginis, Pyrenopeziza
brassicae, Ramulispora sorghi, Rhabdocline pseudotsugae, Rhynchosporium secalis,
Sacrocladium oryzae, Scedosporium spp., Schizothyrium pomi, Sclerotinia sclerotiorum,
Sclerotinia minor;, Sclerotium spp., Typhula ishikariensis, Seimatosporium mariae,
Lepteutypa cupressi, Septocyta ruborum, Sphaceloma perseae, Sporonema phacidioides,
Stigmina palmivora, Tapesia yallundae, Taphrina bullata, Thielviopsis basicola,

Trichoseptoria fructigena, Zygophiala jamaicensis; 3a007€eBaHus, CBI3aHHbIE C HACTOALIECH
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MYYHHUCTON pOCOH, Harpumep, BeI3BaHHbIe Erysiphales, nanpumep, Blumeria graminis,
Lrysiphe polygoni, Uncinula necator, Sphaerotheca fuligena, Podosphaera leucotricha,
Podospaera macularis Golovinomyces cichoracearum, Leveillula taurica, Microsphaera
diffusa, Oidiopsis gossypii, Phyllactinia guttata n Oidium arachidis; nnecenp, Hanpumep,
BbI3BaHHas1 Botryosphaeriales, nanpumep, Dothiorella aromatica, Diplodia seriata,
Guignardia bidwellii, Botrytis cinerea, Botryotinia allii, Botryotinia fabae, Fusicoccum
amygdali, Lasiodiplodia theobromae, Macrophoma theicola, Macrophomina phaseolina,
Phyllosticta cucurbitacearum; antpakHo3bl, Hanpumep, Boi3BaHHbIe Glommerelales,
Hanpumep, Colletotrichum gloeosporioides, Colletotrichum lagenarium, Colletotrichum
gossypii, Glomerella cingulata, w Colletotrichum graminicola; v yBsananue nim 3a001€eBaHus,
CBsI3aHHBIE C 3aBANaHUEM, HarpuMep, BbizBaHHbIe Hypocreales, Hanpumep, Acremonium
strictum, Claviceps purpurea, Fusarium culmorum, Fusarium graminearum, Fusarium
virguliforme, Fusarium oxysporum, Fusarium subglutinans, Fusarium oxysporum f.sp.
cubense, Gerlachia nivale, Gibberella fujikuroi, Gibberella zeae, Gliocladium spp.,
Myrothecium verrucaria, Nectria ramulariae, Trichoderma viride, Trichothecium roseum, n
Verticillium theobromae.

Basidiomycetes, B ToM uuciie rojoBHsi, HarpuMmep, BbizBaHHas Ustilaginales,
Hanpumep, Ustilaginoidea virens, Ustilago nuda, Ustilago tritici, Ustilago zeae, pxa,
Hanpumep, Bbi3BaHHast Pucciniales, nanpumep, Cerotelium fici, Chrysomyxa arctostaphyli,
Coleosporium ipomoeae, Hemileia vastatrix, Puccinia arachidis, Puccinia cacabata,
Puccinia graminis, Puccinia recondita, Puccinia sorghi, Puccinia hordei, Puccinia striiformis
f.sp. Hordei, Puccinia striiformis f.sp. Secalis, Pucciniastrum coryli, unu Uredinales,
Hanpumep, Cronartium ribicola, Gymnosporangium juniperi-viginianae, Melampsora
medusae, Phakopsora pachyrhizi, Phragmidium mucronatum, Physopella ampelosidis,
Tranzschelia discolor w Uromyces viciae-fabae; n npyrue rHuib 1 3a00J1€BaHUs, TAaKHUE KaK,
BeI3BaHHbIE Cryplococcus spp., Exobasidium vexans, Marasmiellus inoderma, Mycena spp.,
Sphacelotheca reiliana, Typhula ishikariensis, Urocystis agropyri, Itersonilia perplexans,
Corticium invisum, Laetisaria fuciformis, Waitea circinata, Rhizoctonia solani,
Thanetephorus cucurmeris, Entyloma dahliae, Entylomella microspora, Neovossia moliniae n
Tilletia caries.

Blastocladiomycetes, Hanpumep, Physoderma maydis.

Mucoromycetes, Hanpumep, Choanephora cucurbitarum.; Mucor spp.; Rhizopus

arrhizus,
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A Taxcke 3a001€BaHus, BbI3BAHHBIE IPYTUMH BHIAMH M POAAMH, TECHO CBSI3aHHBIMU C
NPUBEACHHBIMHU BBILIE.

ITomumo ux QyHrUIUAHON aKTUBHOCTH, COSAMHEHUS 1 KOMITO3ULIUH, COAEpIKALIHe
UX, TAK)K€ MOTYT 00JIalaTh aKTUBHOCTBIO B OTHOLIEHUH OaKTepUH, TaKUX Kak Lrwinia
amylovora, Erwinia caratovora, Xanthomonas campestris, Pseudomonas syringae,
Strptomyces scabies 1 IpyTuX CBsI3aHHBIX BHJOB, 4 TAK)KE HEKOTOPBIX NPOCTEHIINX.

B oObpeme HacTosiIero n300peTeH s LIENIEBbIe CEIbCKOXO35HCTBEHHbIE KYJIbTYPbI
W/VJTH TIOJIE3HbIE PACTEHHSI, OICKAIIHIE 3aIIUTe, KaK MPABUIIO, BKIIFOUAIOT MHOTOJIETHHE U
OIHOJIETHHE KYJIbTYPBI, TAKHE KaK STOJHbIE PACTEHUS, HAIPUMED, PA3HOBUIHOCTH €KEBUKH,
YEePHUKH, KJIFOKBBI, MAJIUHBI U KJIyOHUKHU, 3€PHOBBIE, HAITPUMED, STUYMEHb, MaucC (KyKypy3a),
IPOCO, OBEC, PUC, POKb, COPTO, TPUTHKAJIE U IIIEHHUIIA; BOJIOKHUCTBIC PACTEHHS], HAIPUMED,
XJIOMMYATHUK, JIEH, KOHOIUIS, UKYT U CH3aJIb, TIOJIEBbIE KYJIBTYPBI, HAIPUMEP, CaxapHas U
KOPMOBas CBEKJIA, Kope, XMeJIb, TOPUYHIIA, MACTUYHBIN paric (KaHOJIa), MakK, CaXapHbIH
TPOCTHHUK, TIOZCOJTHEYHHUK, Yai 1 Tabak; PpyKTOBBIE 1EePEBbs, HATIPUMED, SIONOHS, abpUKOC,
aBOKaJo, OaHaH, BULIHSA, LIUTPYC, HEKTAPUH, MIEPCUK, TPYLIa U CIINBA; 3JJAKOBbIEC TPABHI,
Hanpumep, OepMyacKasi TpaBa, MITIIHK, TOJEBULIA, SPEMOXJIOSN 3MEEXBOCTas!, OBCSIHHIIA,
IUIEBEJI, aBT'YCTUHOBA TPABA M LIOMCHS STIOHCKAs; 3€JIeHb, TaKasl Kak 0a3mink, OypadHUK,
IIHUTT-JIYK, KOPHAHAD, JIABAH/A, JIIOOMCTOK, MATA, OPEraHo, MeTPyLIKa, pO3MapHH, majidei u
TUMBbsH; 0000BbIE, HANPUMep, PA3HOBUAHOCTH (HaCOJH, YEUEBHLIBI, FOPOXa U COH;, OPEXH,
HanpuMep, MUH/AJb, KeLIbIO, 3eMIISTHOI OpeX, JIEHHA, apaXxyc, MeKaH, (PUCTAIIKOBOE AePEBO
U IPELKUI OpeX; MajbMbl, HAIPUMED, MACIMYHAs NAJIbMa; 1eKOPATUBHBIE PACTEHUS,
HarpuMmep, LBEThI, KyCTAPHUKH U IePEBbs, IPYTHe AePEBbs, HAPUMEP KaKaoBOe JePEBO,
KOKOCOBasI aJIbMa, OJIMBKOBOE JIEPEBO U KAy4yKOBOE JEPEBO; OBOLIH, HAIPUMEP, Crapxka,
OakyiakaH, OPOKKOJIH, KayCcTa, MOPKOBb, OTYpell, YECHOK, CalaT-JIaTyK, Kabauok, JIbIHS,
OKpa, JIYK per4atblii, neper, KapTodeb, ThIKBA, PEBEHb, IINUHAT U TOMAT; a TAKKE
BUHOTPAJIHbIE, HATIPUMED, PA3HOBUIHOCTH BUHOTPAAA.

ITone3Hble pacTeHHs W/ WK 1IeJIEBbIE KYJIbTYPbI COIJIACHO HACTOALIEMY H300PETEHHIO
BKJIFOYAIOT TPAJAULIMOHHBIE, & TAKKE T€HETUUECKHU YIIYUIIEHHbIE WIH CKOHCTPYHUPOBAHHBIE
COpTa, TaKHE KaK, HAPUMEp, YCTOMYUBBIE K IOPAKEHHIO HACEKOMBIMHU-BPEIUTEISIMU
(marmpumep, copta Bt. u VIP), a Takxke ycTol4uuBbIe K 3a001€BaHISIM, BBIHOCITUBBIE K
repOuIIaM (HanpuMmep, yCTOHYMBBIE K g ocaTy U rimopOo3MHATY COPTa Mauca,
KOMMEPUECKH JIOCTYIIHbIE 10 TOproBbiMu HazBaHUsIMH RoundupReady® u LibertyLink®) u

BBIHOCJIMBBIC K IMMOPAXKECHUIO HEMATOAAMH COPTA. Haan/IMep, IMMOJIC3HBIC TCHCTUYCCKU
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yJIy4IIEHHBIE WA CKOHCTPYUPOBAHHBIE COPTA CEIbCKOXO35IICTBEHHBIX KYJIBTYP BKIIOUAIOT
copta xjom4yarauka Stoneville 5599BR u Stoneville 4892BR.

TepmuH "nonesHblie pacTeHus" W/uin "HeneBble CeNbCKOXO35HCTBEHHBIE KYJIbTYPbI"
CJIeyeT MOHUMATh KaK BKJIIOUAIOIIMNN TaK)Ke TOJIe3HbIE PACTEHHsI, KOTOPBIM NPHUIAIH
BBIHOCJIUBOCTB K repOuIiIaM, TAKUM Kak OPOMOKCHHIII, MJIH KJ1accaM repOUIMIOoB (TaKuM
Kak, Harpumep, uHruouropet HPPD, unruburopsr ALS, Hanmpumep, npumMucyibGypoH,
npocysibhypoH u Tpudokcucynbpypon, EPSPS (S-enonmupoBuikumar-3-
docdarcunraza), uHruouTOpPHI GS (TIIyTaMUHCHHTA3bBI) WK HHrUOUTOpPBI PPO
(mpoTonopUpPHHOTEH-OKCUIA3bl)) B PE3YJIbTATe TPAAUIIMOHHBIX CIIOCOOOB PAa3BENEHHS HITH
TeHHOH nHxkeHepuu. [IpruMepoM CebCKOX03SHCTBEHHOM KYIBTYPbI, KOTOPOH OblTa puaaHa
BBIHOCJIMBOCTb K HIMHUAA30JJMHOHAM, HAIIPUMEP, HUMa3aMOKCY, TOCPEICTBOM TPAAULIMOHHBIX
cnioco0oB pazBeneHus (MyTtarenes), seisiercs cypenuia Clearfield® (kanona). Ipumepsr
CENIbCKOXO3SIICTBEHHBIX KYJIBTYP, KOTOPBIM ObliIa MPUAAHA BBIHOCIMBOCTD K repOnInaAaM Win
KJ1accaM repOMIHI0B € TIOMOLIBIO CIIOCOOOB T€HHON MH)KEHEPHH, BKIFOYAIOT YCTOHYMBBIE K
rnudocaty u riypocruHaTy copTa Manuca, KOMMEPUECKH JOCTYITHBIE IO/ TOPrOBBIMU
Ha3BaHmsIMU RoundupReady®, Herculex I® u LibertyLink®.

TepmuH "none3Hblie pacTeHus" /iy "HieneBble CeTbCKOX035HCTBEHHBIE KYJIbTYPbI"
TAKXKe CIIeyeT MOHUMATh KaK BKIFOYAIOLINHI TeX, KOTOPbIE IO MPUPOAE SBISIOTCS
YCTOMYUBBIMY, U KOTOPBIM NMPUAATIH YCTOMYHUBOCTD K BPEIHBIM HaCEKOMBIM. OHU TakKe
BKJIIOYAIOT PACTEHUsI, TPAHC(OPMUPOBAHHBIE C IPUMEHEHHEM TEXHOJIOTHI PeKOMOMHAHTHON
JAHK, Hanpumep, Tak, 4T0 OHU CITIOCOOHBI CHHTE3UPOBATh OAMH HII HECKOJIBKO TOKCHHOB
n30UpaTEeNbHOTO AEHCTBHS, TAKUX KAK H3BECTHBIE, HAPUMED, Y TOKCHH-TIPOAYLUPYIOIINX
Oaktepuii. [IppumMepbl TOKCUHOB, KOTOPBIE MOTYT OBITh SKCITPECCUPOBAHBI, BKJIOYAIOT O-
SH/IOTOKCHHBI, BET€TaTUBHbIC MHCEKTULUAHBIC Oenku (Vip), MHCEKTULHIHbIC OETKU
OakTepwuii, KOJIOHU3UPYIOIINX HEMATO/, U TOKCHHBI, TPOAYLIUPYEMbIE CKOPITHOHAMH,
naykooOpa3HbIMHU, ocamMu U Tprdamu. IIpuMepom ceabCKOX03aHCTBEHHOMN KYJIbTYPbI, KOTOpPast
Obuta MogudUIMpPOBaHA TaK, YTOOBI IKCIIPECCUPOBATh TOKCUH Bacillus thuringiensis,
serisiercs: Bt manc KnockOut® (Syngenta Seeds). [Tpumepom cenbCKOX03sTHCTBEHHOMN
KYJBTYPBI, COTeprKaIell HECKOIBKO T'€HOB, KOTOPbIE MPUIAI0T YCTOHYNBOCTD K HACEKOMBIM
U, TAKUM 00pa3oM, 3KCIPECCUPYIOT HECKOIBKO TOKCHUHOB, siBJsiercs: VipCot® (Syngenta
Seeds). CenbCKOXO3SHCTBEHHBIE KYJIBTYPhI HJIM UX CEMEHHOW MaTepUajl TaKKe MOTYT OBbITh
YCTOMYMBBIMU K HECKOJIBKUM TUIIAM BpenuTesel (Tak Ha3blBaeMble TPAHCTEHHbIE OOBEKTHI C
NAKETHUPOBAHHBIMU T'€HAMH, €CJIM CO3/AaHbI ITyTeM reHeTndeckol moaudukaunn). Hanpumep,

pacTeHue MOXKeT 00J1alaTh CIIOCOOHOCTBIO SKCIPECCUPOBATh MHCEKTHLIUAHBIN O€IOK,
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SIBJISISICH B TO K€ BPEeMsI BBIHOCIUBBIM K repouninnam, Harpumep, Herculex I® (Dow
AgroSciences, Pioneer Hi-Bred International).

TepmuH "nonesHblie pacTeHus" W/uin "HeneBble CeNbCKOXO35HCTBEHHBIE KYJIbTYPbI"
CllelyeT MOHUMATh KaK BKJIIOYAIOLINN TaKKe MOJIe3HbIE PACTEHUsSI, KOTOPbIE ObLIN H3MEHEHBI
IyTeM NpUMeHeHUs TexHojoruii pekomOnHantTHo JIHK takum oOpazom, 4To OHU CIIOCOOHBI
CHHTE3UPOBATh AHTUITATOTCHHBIE BEIIECTBA, OOJaNAIOLIIE CEIEKTUBHBIM IEHCTBHEM, TAKHE
KaK, HaIIpUMep, TaKk Ha3biBaeMble "CBsi3aHHbIe ¢ TaToreHe3oM Oenku" (PRP, cm., Hampumep,
EP-A-0392225). [IpuMepbl TAKMX aHTUMATOI€HHBIX BELIECTB U TPAHCTEHHBIX PACTCHUH,
CTIIOCOOHBIX CHHTE3MPOBATH TAKHE AHTHIIATOTCHHBIC BEIECTBA, U3BECTHBI, HarpuMmep, u3 EP-
A-0392225, WO 95/33818 u EP-A-0353191. CriocoObl 1osTy4eH st TAKUX TPAHCTEHHBIX
pacTeHwHid, B LIEJIOM, H3BECTHBI CIIELIMAIUCTY B TAHHOW 00JIACTH TEXHHUKH U OITHUCAHBI,
HanpuMep, B MyOJUKALHUAX, YITOMSHYTHIX BBILIE.

ToKCHHBI, KOTOPbIE MOTYT 3KCIIPECCHPOBATHCS TPAHCTEHHBIMU PACTEHUSIMH,
BKJIFOUAIOT, HAIIpUMep, HHCeKTuiuanbie Oenku u3 Bacillus cereus nnm Bacillus popilliae; wmm
uHcekTuuaHbie Oenku u3 Bacillus thuringiensis, Takue kak 0-3HAOTOKCHHBI, HATIPUMED,
CrylAb, CrylAc, CrylF, CrylFa2, Cry2Ab, Cry3A, Cry3Bb1 mmu Cry9C, nnn
BEreTaTuBHbIe HHCeKTHLMAHBIE Oenku (Vip), Hanpumep, Vipl, Vip2, Vip3 unu Vip3A; wiu
WHCEKTUINIHbIe OeKku OakTepuii, KOJOHU3NPYIOIUX Hemaron, Hanpumep, Photorhabdus
spp. mu Xenorhabdus spp., Takux kak Photorhabdus luminescens, Xenorhabdus
nematophilus; TOKCHHBI, TPOAYLUPYEMBbIE )KHBOTHBIMH, TAKHE KAK TOKCHHBI CKOPITHOHOB,
TOKCHHBI TAYKOOOPa3HBIX, TOKCHHBI OC U APYTHE, CrIel(UIecKue 1Mo OTHOIIEHHIO K
HACEKOMBIM HEHPOTOKCHUHBI, TOKCHHBI, TPOAYLIHPYEMbIE TpHOaMH, TAaKUEe KaK TOKCHHBI
Streptomycetes, pacTUTENIbHBIE JIEKTUHBI, TAKHE KaK JIGKTHHBI TOPOXa, JIEKTUHBI STAMEHS WITH
JIEKTHHBI IOJICHEKHHUKA, ArTIFOTHHUHBL, THTHOUTOPBI POTEUHA3BI, TAKHE KaK HHTHOUTOPBI
TPUIICUHA, UHTUOUTOPBI CEPUHITPOTEA3B], MATATHH, IUCTATHH, HHTUOUTOPHI MarnanHa, OenKy,
uHakTuBupyromue pudocomy (RIP), Takue xak puruH, RIP mauca, abpuH, mrodduH, canopuH
i OproanH; pepMeHTh MeTaboIn3Ma CTEPOUIOB, TAKHE KaK 3-THAPOKCUCTEPOUIOKCHIA3a,
skaucrepoua-UDP-riuko3unrpancdepasa, XonecTeposoKCHIa3bl, HHITHOUTOPBI SKAH30HA,
HMG-COA-penykTa3za, 6J10KaTOPbI MOHHBIX KaHAJIOB, TAKHE KaK OJIOKATOPhI HATPUEBBIX WU
KaJIbLINEBBIX KAHAJIOB, 3CTEPa3a FOBEHWIBHOTO TOPMOHA, PELENTOPHI TUYPETUIECKIX
TOPMOHOB, CTHJILOCHCHUHTA3a, AUOSH3UICHHTA3a, XUTHHA3BI U TIIFOKAHA3BI.

Kpome TOro, B KOHTEKCTE HACTOSIIIETrO U300peTeHHs 0] O-3HAOTOKCHHAMH,
Hanpumep, CrylAb, CrylAc, CrylF, CrylFa2, Cry2Ab, Cry3A, Cry3Bb1 wnu Cry9C, nnu

BEreTaTMBHBIMU MHCEKTHLUAHBIMU Oenkamu (Vip), Harpumep, Vipl, Vip2, Vip3 unmu Vip3A,
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OTIPENIEJIEHHO CJIEYET MOHUMATh TaK)K€ THOPUIHBIE TOKCHHBI, YCEUE€HHbIE TOKCUHBI U
MOAN(PHUIUPOBAHHBIE TOKCUHBI. | HOpUIHBIE TOKCUHBI ITOJTYYAIOT PEKOMONHAHTHBIM
CIIOCOOOM C MOMOIIBI0 HOBOH KOMOMHALIUN PA3JIMUHBIX TOMEHOB 3THX O€JKOB (CM.,
Harpumep, WO 02/15701). Mi3BecTHBI yceueHHbIe TOKCHUHBI, HarpuMep, ycedeHHblin Cry 1Ab.
B crnyuae MmoaupuIpoBaHHBIX TOKCHHOB OJTHA WJIM HECKOJIBKO AMUHOKUCIIOT TOKCHHA,
BCTPEYAIOLIErOCs B IPUPOJIE, SBISIIOTCS 3aMEIIeHHBIMI. [1py TaKMX aMUHOKHCIIOTHBIX
3aMeHaX B TOKCHH MPENNOYTHTEIBHO BBOISAT HE BCTPEUAIOIINECS B MPUPOTHOM TOKCHHE
MOCJIEIOBATENIbHOCTH, paclo3HaBaeMble IpoTea3aMy, Tak, Harpumep, B ciaydae Cry3A0S55 B
TokcuH Cry3 A BBOIST MOCIIENOBATEIBHOCTD, PACTIO3HABAEMYIO KaTerncuHoM G (CM.
WO003/018810).

Bospine npruMepoB TaKMX TOKCUHOB WJIM TPAHCTEHHBIX PACTEHHH, CTIOCOOHBIX
CUHTE3UPOBATh TaAKUE TOKCUHBI, PacKpbITO, Hanpumep, B EP-A-0374753, W(0Q93/07278,
WO095/34656, EP-A-0427529, EP-A-451878 u W(003/052073.

CriocoObl mony4eHHst TAKUX TPAHCTEHHBIX PACTEHUI, B LIEJIOM, H3BECTHBI
CTHELMANCTY B TaHHOW OOJIACTH TEXHUKHU M OMHCAHbBI, HATPUMEP, B MyOIUKALUIX,
YIIOMSIHYTBIX BbIIIe. Jle30kcnpruboHykienHOBbIe KUcinoTsl Cryl-Tuna u ux nojydeHue
u3BecTHbI, Hanpumep, u3 WO 95/34656, EP-A-0367474, EP-A-0401979 u WO 90/13651.

Tokcun, conepskamuiicst B TPAHCTEHHBIX PACTEHUSX, MPUAAET PACTEHUAM
BBIHOCJIIBOCTb 10 OTHOIIEHHUIO K BPEJHBIM HACEKOMBIM. Takue HaCeKOMbIE MOTYT
NPUHAIIEKATh K 000N TAKCOHOMUYECKOH IPyIIe HACEKOMBIX, HO OCOOEHHO 4acTo
BCcTpedaroTcst cpenu xkykoB (Coleoptera), nBykpplibx HacekoMbIx (Diptera) n 6abouex
(Lepidoptera).

H3BecTHBI TpaHCTEHHBIE PACTEHUS, CONEPIKAINE OAMH WA HECKOJIBKO F'€HOB,
KOTOpbIE KOAHPYIOT YCTOWYHBOCTh K HACEKOMBIM U 3KCIPECCHPYIOT OIMH HIJIH HECKOJIBKO
TOKCHHOB, U HEKOTOPBIE U3 HUX KOMMEPYECKH NOCTYIHBL [IpumMepamu TaKUX pacTeHUit
sisitorest YieldGard® (copt mauca, skcnpeccupyromuii TokcuH Cryl1Ab); YieldGard
Rootworm® (copt mauca, skcrpeccupyrommuii TokcuH Cry3Bb1); YieldGard Plus® (copt
Mamca, sxkcripeccupyromuii TokcuH Cry 1 Ab u rokcun Cry3Bbl); Starlink® (copt manuca,
skcnpeccupyromuii TokcuH Cry9C); Herculex I® (copt Manca, S3KCIpecCUpYIOIUN TOKCHH
CrylFa2 u ¢pepment pochunorpuunn N-anerunrpanchepasy (PAT) ¢ nocTmkeHnem
BBIHOCIIMBOCTH K reponnuay riaodocunar ammonus), NuCOTN 33B® (copt XJom4aTHuKa,
skcnpeccupyromuii TokcuH CrylAc); Bollgard I® (copt xnonmuarHuka, 3KCIIpecCUpyIOINT
tokcuH CrylAc); Bollgard II® (copt xnmomuaTHuka, sxcripeccupyromuii TokcuH Cryl Ac u

TokcHH Cry2Ab); VipCot® (copT XJIOMUaTHUKA, SKCIPECCUPYIOIINIA TOKCHH Vip3 A U TOKCUH
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CrylAb); NewLeaf® (copT kapTodes, sxcnpeccupyrouuii TokcuH Cry3A); NatureGard®
Agrisure® GT Advantage (GA21 ¢ npu3HaKOM BBIHOCIMBOCTH K riudocary), Agrisure® CB
Advantage (Bt11 ¢ npu3HakoM yCTOHYHMBOCTH K KYKypy3HOMY MOThUIBKY (CB)) 1 Protecta®.

JIONOJTHUTENBHBIMU IPUMEPAMU TAKUX TPAHCTEHHBIX CEJIbCKOXO035IHCTBEHHBIX
KYJIBTYD SIBJISIFOTCSI CIIEIYIOLIHE.

1. Mauc Btl11 ot Syngenta Seeds SAS, Chemin de I'Hobit 27, F-31 790 Cen-Cosep,
®panuws, peructpauuonnbiii Homep C/FR/96/05/10. I'enernueckn MonupuUpOBaHHbINH Zed
mays, KOTOPOMY TIPUAAITH YCTOHYHMBOCTD K MOPAKEHUIO KYKYPY3HBIM MOTBUIBKOM (Ostrinia
nubilalis v Sesamia nonagrioides) B pe3yibTaTe TPAaHCTEHHON KCIPECCHU YCEUEHHOTO
tokcrHa Cryl Ab. Mawnc Bt11 Takxke TpancreHHo skcnpeccupyeT pepment PAT ¢
TOOCTHKEHHEM BBIHOCIUBOCTH K TepOUIHY TIFO(OCUHATY AMMOHHSL.

2. Mamuc Bt176 ot Syngenta Seeds SAS, Chemin de I'Hobit 27, F-31 790 Cen-Cosep,
@®pannus, perucrpauuonHbiii Homep C/FR/96/05/10. I'enernuecku MmonuULIUPOBAHHBIN Zed
mays, KOTOPOMY IIPUAAIH YCTOHYHNBOCTD K MOPAKEHHIO KYKYPY3HBIM MOTBUIBKOM (Ostrinia
nubilalis u Sesamia nonagrioides) B pe3ynpTare TpaHCTeHHOH 3kcnipeccun TokcuHa Cryl Ab.
Mawuc Bt176 takske TpancrenHo skcnpeccupyet ¢pepmeHT PAT ¢ noctnxennem
BBIHOCJIMBOCTH K repOHIuay riaropoCHHATY aMMOHHS.

3. Mauc MIR604 ot Syngenta Seeds SAS, Chemin de I'Hobit 27, F-31 790 Cen-
Cosep, @pannus, perucrpanuonssiii Homep C/FR/96/05/10. Mauc, koTopomy npuaaiu
YCTOWYHMBOCTh K HACEKOMBIM B PE3YJIbTaTe TPAHCTEHHOH HKCIPECCUU MOTU(PHULIMPOBAHHOTO
tokcuHa Cry3A. Orot TokcuH npeacrasisier coboit Cry3 A0SS, MoxnpuIupoBaHHbINH MyTeM
BCTABKH MOCJIEOBATEIbHOCTH, pacno3HaBaeMoi mporea3oit karerncuaoMm G. [onyuenue
TAKUX TPAHCTEHHBIX pacTeHui Mauca ormcaHo B WO 03/018810.

4. Mauc MON 863 ot Monsanto Europe S.A. 270-272 Avenue de Tervuren, B-1150
Bproccens, benbrus, peructpanuonnsiii Homep C/DE/02/9. MON 863 skcnpeccupyeTr TOKCHH
Cry3Bb1 u o0nanaeT yCTOMYMBOCTBHIO K HEKOTOPBIM HacekoMbIM u3 otpsina Coleoptera.

5. Xnomuatauk IPC 531 or Monsanto Europe S.A. 270-272 Avenue de Tervuren, B-
1150 Bproccens, benbrus, perucrpaunonsbiii Homep C/ES/96/02.

6. Mauc 1507 ot Pioneer Overseas Corporation, Avenue Tedesco, 7 B-1160
Bbproccens, benbrus, peructpanuonnsiii Homep C/NL/00/10. I'enernuecku
Monu(pULPOBAHHBIN Mauc st skcnpeccun 6enka Cry1F miist ocTrkeHus! yCTOWYUBOCTH K
HEKOTOPBIM HacekoMbIM 13 oTpsina Lepidoptera u Oenka PAT st nocTrskeHust

BBIHOCJIMBOCTH K rep61/1u1/my FJ'II-O(l)OCI/IHaTy AMMOHUA.
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7. Mauc NK603 x MON 810 or Monsanto Europe S.A. 270-272 Avenue de
Tervuren, B-1150 Bproccens, benbrust, perucrpaunonssiii Homep C/GB/02/M3/03. Coctout
U3 COPTOB THOPHIHOTO MaKca, TPAJAULMOHHO BbIBEJIEHHBIX MyTEM CKPEIIUBAHUS F€HETUIECKU
moauduuupoBanHbix coproB NK603 1 MON 810. Manc NK603 x MON 810 TpaHcreHHO
skcnpeccupyet oenok CP4 EPSPS, nonyuennstit u3z Agrobacterium sp. mramma CP4,
KOTOPBIH MpUAAeT BBIHOCIUBOCTD K repOunay Roundup® (comepsxut riudocar), a Takxe
tokcuH Cryl Ab, nonyuennsiit uz Bacillus thuringiensis, nooeuo kurstaki, xoropwiii
o0ecreyrBaeT BBIHOCIMBOCTh K HEKOTOPBIM TpeacTaBUTeNsiM oTpsina Lepidoptera, Bkirouast
KYKYPY3HOTO MOTBUIBKA.

TepmuH "MecTo npouspacTaHus", HCMOJAb3yEMBIN B JAHHOM JOKYMEHTE, 03HA4YaeT
TOJIsI, HA KOTOPBIX MJIM B KOTOPBIX BHIPAIIMBAIOT PACTEHUS, MJIH Ky/1a BBICEBAIOT CEMEHA
KYJbTHBHPYEMBIX PACTEHUH, WK r1e ceMsl OyayT nomemars B mouBy. OH BKIIIOYAET MOYBY,
CeMeHa M MPOPOCTKH, & TAK)KE UMEIOIIHECS 3€JIEHbIe PACTEHHUSI.

TepmuH "pacTeHuss" OTHOCHUTCS KO BCEM (DPU3MUECKUM HaCTAM PACTEHHUS, BKIFOUAs
CeMeHa, MPOPOCTKH, MOOErH, KOPHH, KIyOHHU, CTeOH, YePEIIKH, JIUCTBY U IUIOBL.

Tepmun "MaTepuan st pa3MHOKEHUS pACTEHUs" MOHUMAIOT KaKk 0003HAYAFOIIUHA
reHepaTHUBHbBIE YaCTH PACTEHUS, TAKHE KaK CEMEHA, KOTOPhIE MOKHO PUMEHSITh IS
Pa3MHOXKEHUS TIOCJIEAHETO, U BEreTaTUBHBIN MaTepuall, TAKOH KaK YepeHKH WIN KIyOHH,
Hanpumep, kaptodenbHbie. MOryT ObITh YIIOMSHYTHI, HAIPUMED, CEMEHA (B CTPOTrOM
CMbICJIE), KOPHH, TUIOJBI, KJIIYOHH, JIYKOBHIIbI, KOPHEBHUINA M YaCTH pacTeHuil. Takxke MOXKHO
YIOMSIHYTb IPOPOCIINE PACTEHUS U MOJIOZIbIE PACTEHHs], KOTOPBIE CIIeAYEeT MepecaauThb Mocie
NPOPACTAHUS W 110CJIE MOSIBJICHUS U3 MIOYBbI. DTU MOJIOAbIE PACTEHUS] MOXKHO 3aIUTHUTh 10
nepecagky MOCPEACTBOM MOJHOM MIIH YaCTHYHOM 00paOOTKU MyTEM MOTPY KEHUSI.
[IpennoururensHO "MaTepuas IJisi Pa3MHOXKEHHUS PACTEHHsS" CIenyeT TOHUMATh Kak
O3HAYAKOLIUI CEMEHA.

[TecTnunaHbIe CPENCTBA, YIIOMHUHAEMBIC B JAHHOM JIOKYMEHTE C UCTIOIb30BAHUEM UX
TPaIUIIMOHHOTO Ha3BaHUs, H3BeCTHBI, Hanpumep, u3 "The Pesticide Manual", 15th Ed.,,
British Crop Protection Council 2009.

Coenunenus popmyibl I MOXKHO IPUMEHSTh B HeMOANDUIIMPOBAHHON (popme iy,
NPEANOYTUTENEHO, BMECTE C BCIIOMOTATEIbHBIMH BELIECTBAMH, TPATULIIOHHO
NPUMEHSIEMBIMH B 001acTH coctaBieHus. C 3TOH LENblo UX TPAAULUOHHO MOJKHO COCTaBUTH
M3BECTHBIM CIIOCOOOM B HMYJIbIUPYEMble KOHLIEHTPAThI, HAHOCUMBIE B BUJIE TIOKPBITHS
NaCThI, HETIOCPEACTBEHHO PaCIbLIsIEMbIEe NI pa30aBisieMble PaCTBOPBI UJIH CYCIIEH3UH,

p836aBJ'IeHHbIe 9MYJIbCUH, CMa4YMBACMbIC ITOPOLIKH, PACTBOPUMBIC ITIOPOLIKH, ITBIJICBUAHBIC
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npenapaTsl, FPaHyJISTHI, a TAKKE HHKATICYJINPOBAHHBIE (POPMBI, HAITPUMED, B IIOJTUMEPHBIX
BemecTBax. Kak u B ciydae ¢ TUIIOM KOMITO3UIIHH, CIIOCOOBI MPUMEHEHUS, TaKHe Kak
pacnbUIEHHE, MEJKOAUCIIEPCHOE PACTIBUIEHHUE, ONIBUIEHUE, PACCEMBAHUE, HAHECEHUE
HOKPBITHS WJIH MOJIMB, BBIOUPAIOT B COOTBETCTBUU C MPENTIONAraéMbIMH LIEJIIMU U
npeodiagarIuMy yeIoBusiMu. KoMnosnnmu takke MOTyT COepIKaTh JOMOIHUTEIbHbIE
BCIIOMOTaTeJIbHbIE BELIECTBA, TAKNE KaK CTAOMIM3aTOPBI, IPOTUBOBCIIEHUBATEIH,
PEryJIATOPBI BI3KOCTH, CBS3YIOLME BEIECTBA UM BELIECTBA AJIsl MOBBILIEHUS KJIEHKOCTH, a
TaKXKe yIoOpeHus1, TOHOPbI MUKPO3JIEMEHTOB WJIH APYTHE COCTABBI AJIS ITOJTyUEHUs] OCOOBIX
a¢dexTos.

ITonxonsmuye HOCUTENN U BCIIOMOTaTeNIbHbIE BELIECTBA, HAIPUMED, I
CENIbCKOXO3SIICTBEHHOTO MPUMEHEHHS1, MOTYT OBITh TBEPABIMH WJIH KHIKUMH H MPEICTABISTh
co0OH BelecTBa, MPUTOAHbBIE B TEXHOJOTHH COCTABJICHUS, HAITPUMED, IPUPOIHbIEC WIN
pereHepupOBaHHbIE MUHEPAJIbHBIE BEIIECTBA, PACTBOPUTENH, TUCIIEPIUPYIOLINE BELIECTBA,
CMa4MBAIOLIHE BEIECTBA, BELECTBA [JIs1 MOBBIIIECHHS KJIEUKOCTH, CBSI3YIOLINE BEIECTBA WIIN
ynobpenus. Takue HOocuTeny, Hanpumep, onucanel B WO 97/33890.

CycrieH3nOHHbIE KOHIIEHTPATHI PEACTABIISIFOT COOOH BOIHBIE COCTAaBBI, B KOTOPBIX
MEJKOAUCIIEPCHBIE TBEPAbIEC YACTULbI AKTUBHOT'O COEIUHEHHSI SIBIISTFOTCS
CyCIeHAUPOBaHHbIMU. Takue COCTaBbl BKIKYAKOT NPOTUBOOCAKAAIOLIUE BEIECTBA U
JUCHEPTUPYIOLIME BEIECTBA U MOTYT JOMOJHUTEIBHO BKIIIOYATh CMaYUBAIOIIEE BEILECTBO
IJIs1 YBEJTMUEHHS] aKTHBHOCTH, a TAK)KEe MPOTHBOBCIIEHUBATENb M HHTUOUTOP POCTa KPHCTAILIA.
IIpn npuMeHeHnH JaHHBIE KOHLIEHTPAThl Pa3BOAAT B BOAE UM APYrON KUIKOCTHU H, KaK
IPaBIJIO, IPUMEHSIOT B BUJE PACHIBUINTENS 1O OTHOLICHUIO K MOJyIexalieMy oopadotke
yuacTky. KonndecTBo akTHBHOTO MHIpeueHTa MoxeT BapbupoBaTh oT 0,5% no 95%
KOHLIEHTpaTa.

CmaunBaeMble MTOPOIIKH HAXOAATCS B JOpME METKOAUCTIEPCHBIX YaCTHUL], KOTOPBIE
JIETKO UCTIEPTUPYIOTCS B BOJIE€ UJIU APYTUX KUAKUX HOCUTEIAX. HacTUILbl coaepKaT
AKTUBHBIM HHIPEIUEHT, YIePKUBAEMbII B TBEPAOU MaTpuLle. TUNINYHBIE TBEPAbIE MATPULIbI
BKJIFOYAIOT (PYJLIEPOBY 3€MITIO, KAOJIMHOBBIE [JIMHBI, KPEMHE3EMbI U IPYTHE, JIETKO
CMaulBaeMble OpraHu4eckie U HeopraHuieckue TBep/ble BelecTsa. CMaurBaeMble
MOPOLIKH OOBIMHO comepkat oT 5% 10 95% akTHBHOTrO MHIPEAMEHTA IUTI0C HeOOIbIIoe
KOJIMYECTBO CMa4YMUBAIOIIEr0, AUCIIEPTUPYIOIIErO UIIH SMYJIbTUPYIOLIETO BEIIECTBA.

OMyJbrupyemMble KOHIIEHTPATBI IPEACTABIIIOT COOONH TOMOTE€HHBIE JKHIKHE
KOMITO3ULIUH, JUCTIEPTUPYEMBIE B BOJIE UJIU APYTON KUAKOCTH, U MOTYT MOJTHOCTBIO COCTOSITh

U3 aKTUBHOTO COCAUHCHMUS C X KUAKUM UJIU TBEPABIM SMYJIBIHPYIOIINUM BEIICCTBOM UJIN MOT'YT
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TAK)K€ COAEPIKATh KUJKUNH HOCUTENb, TAKON KaK KCUJION, TSDKEJIble JIUTPOUHBI, COAEpIKaLINe
apOMaTHUYeCKHe COeMHEHUs], N30(OPOH U APYrue HeJeTyune OpraHMueCcKue paCTBOPUTEINH.
IIpy npuMeHeHNH JaHHBIE KOHLIEHTPAThl AUCTIEPTUPYIOT B BOAE WU APYTOH KUAKOCTHU U, KaK
NPaBIJIO, IPUMEHSIIOT B BUJIE PACIBUINTENISI IO OTHOLICHUIO K MOJyIekalieMy oopadoTke
yuacTky. KomnuecTBo akTHBHOTO MHIpeNeHTa MOXKeT BapbupoBaTh oT 0,5% 1o 95%
KOHLICHTPATA.

I'panynupoBaHHbBIE COCTaBbI BKJIFOUYAKOT KaK SKCTPYAAThl, TaK U OTHOCUTEIBHO
KPYIHbBIE YaCTULIBI U OOBIYHO O3 pa30aBiIeHus] MPUMEHSIOTCS IO OTHOLIEHHUIO K YYacTKY, B
KOTOpOM HeoOxonuma oOpaboTka. TUIMHYHBIE HOCUTENH ISl TPAHYJIMPOBAHHBIX COCTABOB
BKJIFOYAIOT MIECOK, (PYJUIEPOBY 3€MIIIO, ATTAIYJBIUTOBYIO TJIMHY, OCHTOHHTOBBIE TJIHHBI,
MOHTMOPHWUIOHHTOBYIO TJIMHY, BEPMUKYJIHUT, TIEPJIUT, KApOOHAT KaJIbIIHsI, IECYAHUK, MTEM3Y,
NUPO(UILTUT, KAOJIWH, TOJIOMUT, THIIC, IPEBECHYIO MYKY, H3MEJIbYEHHbIE KyKYPY3HbIE
NOYATKH, U3MENIbYCHHYIO LIeNyXY apaxuca, caxapa, XJOpUI HaTpus, CybhaT HaTpus,
CHUTMKAT HaTpusi, OOpaT HATPHUs, OKCHU MarHus, CIFOY, OKCHUJL XKeJie3a, OKCUJT [IUHKA, OKCH
TUTaHA, OKCUJ CYPbMBbI, KPHOJIUT, THIIC, TUATOMOBYIO 3€MIIIO0, CYJIb(AT KaiabLus U JpyTrue
OpPTraHUYECKHE M HEOPTAaHUYECKHUE MATEPHAIIbI, KOTOpbIE a0COPOUPYIOT aKTHBHOE
COEAMHEHHNE WIH KOTOPBIE MOTYT OBITh MOKPHITHI MM. | paHyIMpOBaHHBIE COCTABbI OOBIYHO
cozepskaT oT 5% 110 25% aKTUBHBIX MHTPEIUEHTOB, KOTOPbIE MOTYT BKJIIOYaTh
NOBEPXHOCTHO-aKTUBHbIE BELECTBA, TAKHE KAaK TSDKEJbIe IMTPOUHBI, COep Kalue
apoOMaTUYeCKUe COEIMHEHUs], KEPOCUH U ApYyrue He(TsHble (PpaKy UIH PACTUTEIbHbIE
Maciia, U/W1 KJIeHKue BeIeCTBa, TAKNe KaK AeKCTPUHBI, KJIeH WM CHHTETHYECKHUE CMOJIBI.

[TeineBuAHbIE IPENapaThl MPENCTABISIIOT COOOI ChITyYHe CMEeCH aKTUBHOTO
UHTPEINEHTA C MEJIKOAUCIIEPCHBIMU TBEPbIMH BEL[ECTBAMU, TAKUMH KaK TaJIbK, IJIHHBI,
TOHKOJIUCIIEPCHBIE MIOPOLIKY U IPYrHe OpraHudeckie U HeopraHuueckue TBEp/ble BELIeCTBa,
KOTOpBIE AEHMCTBYIOT B Ka4eCTBE JUCIIEPTUPYIOLINX BELIECTB U HOCUTENEH.

MUKpOKaIcCyJibl, Kak MPaBUIo, MPEIACTABISIOT COOOM KareabKH HIH TPaHYJIbI
AKTUBHOT'O MHIPEAMEHTA, 3aKJIIOYCHHbIE B MHEPTHOH MOPUCTOH 000JI04Ke, KOTOpast
MO3BOJISIET BbIEJICHNE 3aKII0UEHHBIX MaTepHaIOB B OKPYKAIOILYIO CPENy C PEryJInpyeMbIMU
CKOPOCTAMH. 3aKJIFOUEHHBIE B KAINCYJIy KanelbKy, KaK MPaBUjIo, COCTABISIOT OoT 1 1o 50
MHUKPOH B AaMeTpe. 3akIro4YeHHast )KUAKOCTb, Kak MpaBuUiIo, coctasisieT oT 50 1o 95% Beca
KaIICyJIbl U MOKET BKJIFOYaTh PACTBOPUTENb B AOMOJIHEHNE K AKTUBHOMY COEUHEHUIO.
3aKIIIOYeHHBIE B KAIICYJIy TPaHyJIbl, TJIABHBIM 00pa3oM, MPEACTABISIOT cOO0H MOpUCThIE
IPaHyJIbl C TOPUCTHIMU MEMOpaHaMH, 3aKyOPUBAIOIIUMH OTBEPCTHS ITOP TPaHYI,

yIlep>KUBasi aKTUBHBIE BEIECTBA B JKUAKOH (popme BHYTpH 1op rpanyit. ['panymsl, kak
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MIPaBUJIO, BapbUPYIOT OT | MuiutnMeTpa 10 1 caHTUMeTpa U MPEeANOUYTUTENBHO OT 1 10 2
MUJUTUMETPOB B 1raMeTpe. I paHysibl GOPMYIOT MyTeM SKCTPY3UH, arjioMeparu Win
IPaHyJIMPOBAHUS, UM OHU SIBJISIFOTCA NpUpoaHbiMu. [IpuMepaMu Takux MatepuanoB
SIBJISIFOTCS. BEDPMUKYJIUT, CIICUEHHAs TJIMHA, KAOJIHH, aTTaIyJIbI'UTOBAs [JIMHA, ONUJIKU U
rpaHyJIMPOBaHHbIN yroyb. OO0IOUKOBBIE HITH MEMOPAHHBIE MATEPHUATIBI BKITFOUAIOT
HATypaJIbHbIC U CHHTETHYECKHE KayuyKH, LEJIFOJIO3HbIe MaTepHalibl, CTUPOI-OyTaIueHOBbIE
COTOJIMMEPBI, TIOJTHAKPUIOHUTPHUIIBI, MTOJTHAKPUIIATHI, CIIOKHBIE MONUIQUPBI, TTOJTHAMHUIbI,
MOJIMMOYEBUHBI, TIOJINYPETAHbI U KPaXMaJIbHbIE KCAHTOT'€HATHI.

Jlpyrue npuroaHbie COCTAaBhI JJIsl arPOXUMHUYECKUX PUMEHEHHH BKIIFOUAIOT MPOCTHIC
PacTBOPBI AKTUBHOTO HHTPEANEHTA B PACTBOPUTENIE, B KOTOPOM OH TMOJTHOCTBIO PACTBOPSIETCS
B HY>KHOM KOHLIEHTPALIUHU, TAKOM KaK aJIKHJINPOBAHHbIE HA()TAIMHBI, KCUIJION U IPYTHe
OpraHuYecKue pacTBOpUTEIU. TakKe MOKHO MPUMEHSITh PACTIBUIUTENH IO IaBJICHUEM, Te
AKTUBHBIN MHIPEIUEHT TUCTIEPTUPYETCS B MEJIKOIHUCIIEPCHYIO (JOPMY B pe3yJibTare
UCTIAPEHUS KUTSIIIETO MPU HU3KUX TEMIEPATypax AUCTIEPTUPYIOMIETO BEIIECTBA HOCUTENS-
PacTBOPHUTEIISL.

IMoaxonsiue BCIOMOraTeabHbIE BELIECTBA, IPUMEHSIEMBIE B CEIbCKOM XO3SIICTBE, U
HOCHTEJIH, KOTOPBIE IPUTOIHBI MPU COCTABJICHUH KOMITO3ULMH 110 HACTOSIIIEMY U300pETEHUIO
B OMKCAHHBIE PAHEE TUITbI COCTABOB, XOPOLIO U3BECTHBI CIIELIUAIICTaM B JAaHHON 00JIacTu
TEXHUKU.

Kunkue HOCUTENH, KOTOPbIE MOKHO UCIOJIb30BaTh, BKJIIOYAIOT, HAIIPUMED, BOAY,
TOJIYOJI, KCWJIOJI, JIMTPOUH, PACTUTENIBHOE MACIIO, alleTOH, METHUJISTUIIKETOH, LIMKJIOTEKCAHOH,
AHTUIPU YKCYCHOM KUCIIOTBI, alleTOHUTPUJI, alleTOPEHOH, aMuialeTar, 2-0yTaHoH,
XJIOpOEH30J1, LIUKJIOTEKCaH, [IMKJIOTeKCAHOJI, aJKUIAeTaThl, UalleTOHOBBIN crupT, 1,2-
OUXJIOPTIPONAH, TUITAHONAMUH, M-TUATHIOSH30J1, TUATHUIICHIJIUKOIb, aduerar
OUSTUIICHTTTUKOJISL, Oy THUIIOBBIN 3()UpP TUATHIEHTIUKOJIS, STUIOBBIN 3(UP TUATHUICHIJIUKOJIS,
METHJIOBBIN 3up nuaTiieHrTukost, N,N-numeruiadopmamun, numetuicyibpokcun, 1,4-
IUOKCAH, JUMPOMHIEHTJIUKOb, METHUJIOBBIN 3(hUp TUMPOMUICHTJIMKOIIS, THOSH30aT
TUTTPONTUJIEHTJIUKOJIS, TUMTPOKCUTOJI, aIKWIMUPPOIUANHOH, STUJIALETAT, 2-3TUITEKCAHOII,
sTuieHkapOoHar, 1,1, 1-tpuxiiopaTas, 2-renTaHoH, ainbga-nmuHeH, d-JTMMOHEH,
STUJICHTJIUKOJIb, Oy TUJIOBBIN 3(PUP STHIICHTJIMKOJIS, METHUJIOBBIN 3P S TUIICHTITHKOJIS,
raMMa-OyTHUPOJIAKTOH, TJULEPHH, THALIETAT DINIEePUHA, MOHOALIETAT MIHIIEPUHA, TPHALIETAT
TJIULEPHUHA, TeKCaeKaH, TeKCHIICHTJINKOIb, N30aMUJIalleTaT, U3000pHUIALeTaT, H300KTaH,
30(pOPOH, U3OMPOMMIOEH30JI, U3OIPONIIMUPHUCTAT, MOJIOUHYIO KUCIIOTY, JIAyPUTIAMHUH,

ME3UTUIIOKCHUA, METOKCUIIPOIMAHOJ, METHIIN30aMUJIKETOH, MeTI/IJ'II/I306YTI/IJ'IKeTOH,
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METUJUIAY PaT, METUIIOKTAHOAT, METHIIONEAT, METUIICHXJIOPU, M-KCHIIOJ, H-T€KCaH, H-
OKTHUJIAMUH, OKTa/IEKaHOBAast KMCJIOTA, OKTHJIAMHHALIETAT, OJIEUHOBYIO KUCIIOTY, OJIEUIAMUH,
o-kcunon, penon, nomTuaeHraukob (PEG 400), mponuoHOBYO KHUCHOTY,
NPOMUJIEHIJIUKOJIb, MOHOMETHIIOBBIH 3(hUp MPOMUIEHTJIUKOJIS, M-KCUJIOJ, TOJIYOJ,
TpudTUI(GOCHAT, TPUITUIIEHIIIUKOIIB, KCUIIONCYIb(HOHOBYIO KHCIIOTY, napadut,
MHHEpAJIbHOE MACJIO, TPUXJIOPITUIICH, NIEPXJIOPITHIICH, STHJIALETaT, AMUJIALIETAT,
OyTuianerar, METaHOJI, STAHOJ, U30MPOIIAHO U BEICOKOMOJIEKYJIIPHBIE CITUPTHI, TAKHE KaK
aAMHJIOBBIH CITUPT, TeTparuapodypdypriioBslii CIUPT, TEKCAHOJ, OKTAHOI U T. 1.,
STHJIEHTJIMKOJIb, MPONMHJICHIJIUKOIb, TIHLEePHH U N-MeTHI-2-ntupponuanHoH. OObIMHO BONA
SIBJISIETCS TIPEATIOYTUTENLHBIM HOCUTEJIEM ISl Pa3BEIEHHsI KOHLIEHTPATOB.

[Tonxoznsiue TBEpAbIe HOCUTENN BKJIIOYAIOT, HAIPUMED, TAJIbK, TUOKCU TUTAHA,
NUPO(UIUTUTOBYIO IIMHY, KPEMHE3EM, aTTAlyJIbIUTOBYIO ININHY, KU3EJIbIYp, ML,
IMAaTOMOBYIO 3€MJIIO, U3BECTh, KAPOOHAT KaJIbIIHsl, OEHTOHUTOBYIO MIHHY, (YJUIEPOBY 3EMITIO,
IIETYXY CEMSH XJIOMYATHHUKA, MIIEHUYHYI0 MYKY, COEBYIO MYKY, IEM3Y, IPEBECHYIO MYKY,
MYKY M3 CKODPJIYIIbI TPEIIKOTO OpeXa U JIMTHUH.

[ITupokwuii AUana3oH NOBEPXHOCTHO-AKTUBHBIX BEIIECTB MPEUMYIIECTBEHHO
UCTIONIB3YIOT KaK B YIOMSIHYTBIX JKUAKHX, TAK U TBEPABIX KOMITIO3ULIUSX, OCOOEHHO B TeX,
KOTOpbIE MTPpeIHAa3HAYEHBI U Pa3BEIeHNs] HOCUTENEM Nepes puMeHeHneM. JlaHHbie
BEILIleCTBA [TPU IPUMEHEHNH, KaK MPaBUiIo, cocTaBisitoT oT 0,1% no 15% mno Becy cocrasa.
Onu MOTYT ObITH AHHOHHBIMH, KATHOHHBIMH, HEHOHHBIMHU HJIH TIOJIMMEPHBIMH IO CBOEH
NPUPOZE, U UX MOKHO HUCIOJIb30BATh KaK 3MYJIbIMPYIOLIUE BEILIEeCTBA, YBIAKHSIIOIINE
BEILECTBA, CYCIEHANPYIOIINE BELIeCTBA WIN JUIA APYTUX Liesell. Tunn4Hbie moBepXHOCTHO-
AKTHBHBIE BELIECTBA BKJIFOYAIOT COJIH AJIKHIICYIb(ATOB, TAKHE KaK JIAypUIICYIb(aT
IMSTAHOJIAMMOHUS; AJIKHJIAPWICYJIL(OHATHBIE COJIM, TAKHE KaK JOACLMUIOEH30ICYIb(poHAT
KaJIbLIUST, IPOIYKTHI PUCOSTUHEHHS AJKIII(EHOA U AIKUIICHOKCH/IA, TAKHE KaK
HOHWI(eHON-C 183TOKCHIIAT; MPOAYKTHI MPUCOSTUHEHUS CIIUPTA U aJIKUJIIEHOKCHIA, TAKUE
KaK TPUAEUUIOBbIH cupT-C 163TOKCUIIAT, MbLIIA, TAKHE KaK CTeapaT HATPHSL, COJTU
ankuiHa(TaTMHCYI(POHATOB, TaKHE KaK Oy TUIHA(TATUHCYIb()OHAT HATPHUS; CIIOKHBIC
TUANKIIIOBBIE 3P UPBI CYIb(POCYKIIUHATHBIX COJIEH, TaKue Kak mu(2-
STUITEKCUI)CYJIb()OCYKIIUHAT HATPHSI, CIIOKHBIE d(UPBI COPOUTA, TaKME KaK COPOUTOJIONEAT;
YEeTBEPTUYHBIE AMUHBI, TAKUE KaK XJIOPH] JIAYPHITPUMETHIAMMOHUS, CIIOXKHBIE
MOJIM3 THJIEHTJIMKOJIEBBIE S(UPBI JKUPHBIX KUCIIOT, TAKHE KaK CTeapar MOJU3TUIICHIJINKOJIS,
OJIOK-COTIONMMEPBI STHIICHOKCHAA U TIPONMIIEHOKCHIA M COJIH CJIOXKHBIX MOHO- U

mrankuindochaTHbIX 3QUPOB.



10

15

20

25

30

51

Jlpyrue BCIIOMOraTeNlbHbIE BEIECTBA, OOBIMHO UCIIONb3YEMbIE B KOMIIO3HIIMSX,
NPUMEHSIEMbIX B CEJIbCKOM XO35HCTBE, BKJIFOYAIOT HHTHOUTOPBI KPUCTAITHU3ALNY,
MOAN(UKATOPHI BI3KOCTH, CYCIIEHANPYIOLINE BEIECTBA, PACTIbUINTEIbHBIE KalleIbHbIE
MOAN(HUKATOPBI, TUTMEHTHI, AHTHOKCHUIAHTBI, IEHOOOPa3yIoIue BEeLIeCTBa,
IPOTHUBOBCIIEHUBAIOIINE BEIECTBA, CBETON30JINPYIOIINE BEIECTBA, BEIECTBA, YJIyUIIAOLIe
COBMECTHUMOCTb, ITEHOT'ACUTENH, KOMILIEKCOOOPas3yIoIue COSTNHEHNS], HeHTPaIN3yIOLIHe
BellecTBa U Oydepbl, HHTUOUTOPBI KOPPO3UH, KPACUTENH, ApOMATHUECKHE BEILIIECTBA,
BEIECTBA, YCUJIMBAIOLINE PACTEKAHUE, BEIIECTBA, CIIOCOOCTBYIOIUE MPOHUKHOBEHHUIO,
MHKPO3JIEMEHTBI, CMATYAIOIIHE BEIIECTBA, CMA3bIBAIOIIHE BEIIECTBA, BEIECTRA,
CHOCOOCTBYOIIHE MPUITATIAHHIO.

Kpowme Toro, Takxke, qpyrue OMOUMAHO aKTHBHBIE HHIPEIUEHTHI T KOMIIO3HIIUN
MOYKHO OOBEIUHSTH C KOMIIO3HLIUSIMU 110 HACTOALIEMY H300PETEHHIO U IPUMEHATD B
croco0ax Mo HaCTOSIIIEMY H300PETEHHIO, U IPUMEHATh OJHOBPEMEHHO WIIN
NOCJIEIOBATENBLHO ¢ KOMITO3ULIMSIMU IO HacTosIeMy n3o0perennto. [1pu onHOBpeMeHHOM
NPUMEHEHUH JTaHHBIE TOTIOJIHUTENbHbIE AKTUBHbIE HHIPEIUEHTHI MOTYT OBITh COCTaBJICHBI
BMECTE C KOMIIO3HUIUSIMH 10 HACTOALIEMY M300PETEHHIO WIIM CMEIIaHbl, HAIPUMED, B
pesepByape onpeICKuBaTes. JJaHHbIE TOTOIHUTENbHBIE ONOIOTHYECKH aKTHBHBIE
UHIPEIUEHTHI MOTYT MPEACTABIIATh COOON (PYHIMUMIBI, TepONLNUIbI, HHCEKTULUIBL,
OakTepULNAbI, AKAPULIMUbI, HEMATHIIU/bI H/UIIN PETYJISATOPBI POCTA PACTEHUS.

Kpome Toro, KOMIO3HUIMHU 110 HACTOSIIEMY M300pPETEHHIO TaK)Ke MOJKHO TIPHMEHSITD C
OZTHUM WJIM HECKOJIbKUMH WHIYKTOPaMH CUCTEMHON NMPHOOPETeHHOH YCTOHYMBOCTH
(uaoykTop "SAR"). UunykTopel SAR u3BecTHBI 1 onucaHbl, Hanpumep, B matente CIITA
Ne US 6919298 u BrIIOUAIOT, HAPUMEP, CATULIMIIATEL U KOMMepUeckuii HHIykTop SAR
arubeH3oap-S-MeTHII.

Coenunenus popmyibl I 0OBIMHO TPUMEHSIOT B (hOPME KOMIO3UIHMNA, H UX MOKHO
NPUMEHSITH MO0 OTHOLIEHHIO K MMOCEBHOM TUIOINAAN WIN PACTEHHIO, IOJuIekaieMy oopaboTke,
OJTHOBPEMEHHO WJIH TIOCIIEOBATENBHO C IOMOJHUTENbHBIMUA COeTMHEHUSIMA. J{aHHBIE
JOTIOJTHUTENbHBIE COSMHEHUSI MOTYT MPECTABIATE COOOH, HanpuMep, YAOOpEHHsI WITH
TOHOPBI MUKPO3JIEMEHTOB, WIIH IPYTHE MPENapaThl, KOTOPbIE BIMSIOT HA pocT pacTeHuil. OHu
TAKXKE€ MOTYT NPEACTABISITh COOOH CENEKTUBHBIE TePOULINIIbI MITH HECETIEKTHBHBIE
repOULHIbL, & TAK)KE HHCEKTUIHBL, (PYHIHLIUABI, OaKTEePULIUbI, HEMATOLHIBIL,

MOJUTIO CKOLH/TBI MUTH CMECH HEKOTOPBIX M3 3THUX MPENaparToB, MPH KEJNIaHHH, BMECTE C

AOMOJIHUTCJIbHBIMH HOCUTECIISIMU, MOBEPXHOCTHO-aAKTUBHBIMU BEIIECTBAMU UJIN
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o0JieryaroIuMy MPUMEHEHHE BCIIOMOTaTeIbHBIMU BEIECTBAMH, OOBIYHO HCIIONIb3yEMbIMH B
o0slacTu COCTaBJICHHSI.

Coenunenus popmyssl I MOKHO puMeHsITH B (popMe (PYHMHMIUIHON) KOMIO3HLIUN
IUI. KOHTPOJISI WJIM 3aLUThI OT (PUTOMATOr€HHBIX MUKPOOPTaHU3MOB, COZIEpIKallel B KaueCTBe
aKTMBHOT'O MHIPEIMEHTA 110 MEHbLIeH Mepe OHO coequHeHue popmyibl I nnm no MeHbnen
Mepe OJTHO MPENIOYTUTEIbHOE OTAEIBHOE COSINHEHNE, KaK ONPEAEIICHO BhILIe, B CBOOOTHOI
¢dopme niH B BUAE arpOXMMHYECKH PUMEHUMOMN COJIH, U 1O MEHbIIeH Mepe OTHO U3
NPUBEACHHBIX BBIIIE BCIOMOTATEIbHBIX BELIECTB.

CrnenoBarenbHO, HACTOsIIEE H300PETEHHE MPEAyCMAaTPUBAET KOMITO3ULUIO,
NPEANOYTUTENBHO (PYHTHIUAHYIO KOMITO3ULIHMIO, COAEPIKAIIYIO MO MEHbIIEH Mepe OTHO
coenuHeHne HOpMYJIBI I, arpOXMMHYECKH MPUEMIIEMbII HOCUTENb U He00s3aTeNbHO
BCIIOMOTraTeIbHOE BelecTBo. [IpuemneMslil ¢ TOUKH 3pEeHHsI CETbCKOrO X0341CTBA HOCUTEIb
npeAcTaBisieT COOOH, HapUMep, HOCUTENb, KOTOPBIH MOAXOAUT IJISl CETbCKOXO03SIICTBEHHOTO
npumeHeHus1. CellbCKOX035THCTBEHHBIE HOCUTENH XOPOIIO H3BECTHBI U3 YPOBHS TEXHUKU.
[IpennoyruTenbHO yKa3aHHAsE KOMIIO3HLIUS MOXKET COAEPIKaTh IO MEHbLIEH Mepe OIHO HITH
HECKOJIBKO MECTULIUTHO AKTUBHBIX COSTUHEHNH, HAITPUMEp, JONMOJHUTENbHBIA (YHTUIIHIHO
AKTUBHBIN MHIPEANEHT B JOTOJHEHNE K COeIMHEHHIO (popmyub .

Coenunenne Gopmysl (I) MokeT OBITH €TUHCTBEHHBIM AKTUBHBIM UHIPEANEHTOM B
KOMITO3ULIMH WA OH MOXET OBITh CMEIIIaH C OIHUM HJIM HECKOJIIBKUMU JIOTIOJTHUTENIbHBIMU
AKTHBHBIMHU WHTPEIHEHTAMH, TAKHM KaK MEeCTHLNA, PYHTUIHU], CHHEPTHCT, repOUL U
PeryJsiTop pocTa pacTeHwus, MpU HeOOXOAUMOCTH. J{ONOTHUTEbHBII AKTUBHBIA HHIPEAUEHT
MOXKET, B HEKOTOPBIX CIIy4asiX, IPUBOANTH K MOSIBICHHIO HEOXKUIAHHBIX CHHEPTHYECKHUX
AKTUBHOCTEH.

[TpuMeps! MOAXOAAIIMX JOTIOJHUTEIbHBIX AKTUBHBIX HHIPEIUEHTOB BKIIFOYAIOT
creayroee: GyHrHIHUIbI TPYIIIBI AITMKJIOAMUHOKHCIIOTHL, (PYHTHLIAABI TPYIIIIBI
annpaTHYECKUX a30TCONEPIKALIUX COSAMHEHUH, (OYHT MBI TPYIIITBI aMHIOB, ()YHTHLIUIBI
IPYIIIBI AHWJIUIOB, (PYHTULHIBI TPYIIITBI aHTHOMOTHKOB, apOMaTHYeCKHe (DYHTHIHIBL,
MBILIbSKCOAEp KaHe GyHr UMb, PYHTULIUABI TPYIIIBI apHI(EHIIKETOHOB, (OyHTULHIbI
rpymmnbl OeH3aMUA0B, PYHTULIUABI TPYIIB O€H3aHIITUAOB, (PYHTULUABI FPYTIITBI
OeH3MMN1a3010B, PYHTULUABI TPYTITBI OEH30THA30JI0B, PACTUTENbHbIE (Y HTULIU/IBI,
(yHrHUIUABI TPYIIIBI MOCTHKOBBIX AH(EHOIOB, (PYHTHIUIBI TPYIIIBI KapOamaTos,
¢$yHrULMAB TPyNIBI KApOAHMIATOB, (PYHTUIIUABI FPYTIIBI KOHA30JIOB, MEbCOEPIKAIINE
byHruunabl, GYHrALMUABI TPYIIBI TUKAPOOKCUMUIOB, (PYHIHLIUIBI TPYIIIBI

IUHUTPOQEHOIOB, PYHTULUABI IPYTIIIBI AUTHOKApOAMaTOB, (PYHTUIMIBI TPYIIIIEI
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IUTHUOJIAHOB, (PYHTULUABI TPYHIbI pypaMuaoB, GyHrUUuAb! rpynms! GypaHuIngos,
(GyHrUUUABI TPYNIIBI THAPA3UAOB, (PYHTULUABI TPYIITBI MMUAA30JI0B, PTYThCOAEP KAIHE
byHruumabl, GyHrUIUAbI rpymIbl MOPGOIUHOB, (pochopopraHndeckue pyHHLUABL,
OJIOBOOpraHuueckue QyHruuabl, GyHIHIUIbI TPYIIIbl OKCATUMHOB, (PYHTULIUABI TPYTIIIbI
OKCa30J10B, (pyHrHUMABI TPYITEl GeHWICYIb()aMUIOB, (GYHTULHBI TPYIIIbI HOTUCYIb(HUIOB,
(yHrUIMaB! TPYNIIBI MUPA30JI0B, GYHIMLIUABI TPYIITEI IUPUAMHOB, ()YHI MLl IPYIIIbI
MUPUMHIUHOB, GYHTHLUABI TPYIIBI TUPPOJIOB, ()YHTHIMIBI TPYIIITbI Y€TBEPTUYHBIX
AMMOHHEBBIX COSAMHEHUH, ()YHTUIMIBI TPYIIITBI XHHOJIUHOB, (PYHTHLIUIBI TPYIIIBl XUHOHOB,
(yHrHLUABI TPYIIIBI XMHOKCATMHOB, (PYHTUIIUABI TPYTITBI CTPOOUITYPHHOB, (DYHTULIUIBI
TPYIIBI CYIb()OHAHMINIOB, (PYHTUIMIBI TPYIITBI THATHA30JIOB, (YHIHLIUIBI TPYIIIBI
THA30JI0B, (PYHTHUIMBI TPYIIIBI THA3OIHINHOB, (YHIMLIUABI TPYIITBEI THOKApOAMaTOB,
($yHrUIMAB TPyNIBl THOPEHOB, (PYHTUIUABI TPYIITBI TPHA3HHOB, YHTULMBI TPYIIITEI
TPHA30JIOB, (PYHTULUBI TPYTIITEI TPUAZOJIOMHPUMHUINHOB, (PYHTHLIUIBI TPYIIITEI MOYEBHHBI U
LIUHKCO/IEep KaIne (PyHTUIHIBL.

[TprMeps! NOAXOAAINX JOTIOJHUTEIbHBIX AKTUBHBIX HHIPEIUEHTOB TAK)KE BKIIFOUAOT
cnenyromee: 3-gudTopmeTiui-1-metmi- 1 H-nmupaszon-4-kapOoHoBasi-kuciaora-(9-
nuxiopmerunen-1,2,3 4-rerparuapo- 1,4-meranonadranuu-S-nn)amun, 3-nupropmerni-1-
metui- 1 H-nupason-4-kapOboHoBasi-kucnora-Mmerokcu-| 1 -mernn-2-(2,4,6-
Tpuxyopenun)stuilamun, 1-merun-3-gudpropmerin- 1 H-nupazon-4-kapOoHoBas-KucIOTa-
(2-nuxnopmertuneH-3-3Tui- | -metununnas-4-wn)amun (1072957-71-1), 1-merun-3-
au¢propmerii- 1 H-nupason-4-kapboHoBas-kuciora-(4'-mernicynbdannnond enun-2-
wn)amuz, 1-metui-3-nudpropmernn-4H-nupason-4-kapOoHoBasi-kuciaora-[2-(2,4-
auxyopdeHm)-2-MeToKCcH- | -MeTrmmTII [amu, (S-xa0p-2,4-muMeTnamupuauH-3-ui)-(2,3,4-
TPUMETOKCU-O-MEeTHII(PEHUIT )METAHOH, (5-OpoM-4-XJI0p-2-MEeTOKCUITUPUAUH-3-1)-(2,3,4-
TPUMETOKCU-O-MeTHIIpeHUT)MeTaHoH, 2-{2-[(E)-3-(2,6-nuxnopdenun)- 1 -meTunmnpon-2-eH-
(E)-umunenamunookcumernn | pennn } -2-[(Z)-merokcunmuHo |-N-metrnaneramun, 3-[5-(4-
xjopdenmn)-2,3-1uMe THIN30Kca3omuauH-3-wi|nupuaut, (E)-N-metun-2-[2-(2,5-
OUMETHII() €HOKCUMETHIT ) (PEH I |-2-MEeTOKCHIUMHUHOAIeTaMu I, 4-0pom-2-1imano-N,N-
IUMETHI-0-TpudTopMeTUIOeH3NMIA30- | -cynbdonamun, a-[N-(3-xmop-2,6-kcunmn)-2-
METOKCHALIETAMUO |-y-Oy THPOIAKTOH, 4-XJIOp-2-1HaHO-N-IUMETHII-5-T-TOTHITUMUIa30]1- 1 -
cynbponamun, N-ammmin-4,5,-TuMeTHI-2-TpuMeTiIcnnaTnoden-3-kapookcamun, N-(1-
1aHo-1,2-numernnmponui)-2-(2,4-nuxnopdeHokcu)nponnonamun, N-(2-meTokcu-5-
NUPUANIT ) LIUKJIONponaH kapookcamun, (.+-.)-uuc-1-(4-xnoppenmn)-2-(1H-1,2,4-rpuazon-1-

wn)uukiorentason, 2-(1-rper-oyrun)-1-(2-xnopdennn)-3-(1,2,4-tpuazon-1-mn)nponan-2-ou,



10

15

20

25

30

54

2',6'-nudpom-2-metun-4-tpudropmerokcu-4'-rpudropmerin- 1,3 -Truazon-5-kapOokcaHUIU A,
1-umunazonui-1-(4'-xnopdenokcn)-3,3-numernnOyran-2-oH, MeTui-(E)-2-[2-[6-(2-
I1aHO(EHOKCH )TUPUMUANH-4-UJI0KCH |pennn |3 -mMeTokcuakpunat, Metui-(E)-2-[2-[6-(2-
THOAMHUA0( EHOKCH ) TUPUMUINH-4-10KCH |perm|-3-meTokcuakpunar, metui-(E)-2-[2-[6-(2-
dropdenokcu)mupumuarH-4-unokcu|pennn]-3-merokcuakpuiar, metui-(E)-2-[2-[6-(2,6-
mudropdenokcn)mupumMunuH-4-unokcu|penmn|-3-mMerokcuakpunar, metui-(E)-2-[2-[3-
(mupumuanH-2-uaokcH )penokcu |penmn |-3-merokcuakpunat, metui-(E)-2-[2-[3-(5-
METUITHPUMHINH-2-UIOKCH )peHokcH |pennn|-3-merokcnakpunat, metii-(E)-2-[2-[3-
(benuncynbpornnokcu)perokcu |perni-3-merokcnakpunat, metii-(E)-2-[2-[3-(4-
HUTpoeHokcH))peHokeu |pern|-3-merokcnakpunar, metui-(E)-2-[2-penokcudennn]-3-
merokcuakpuiar, Mmetui-(E)-2-[2-(3,5-qumernnoen3onn)muppod- 1-ui]-3-MeTokcuakpuiar,
metui-(E)-2-[2-(3-meTokcudp enokcn)penmn |-3-merokcnakpunat, Metii-(E)-2[2-(2-
bennmaTen-1-mn)dernn|-3-merokcuakpuiar, metui-(E)-2-[2-(3,5-

X JI0p(HEHOKCH ) TUPUANH-3 -1 |-3-MeTokchakpuiat, metii-(E)-2-(2-(3-(1,1,2,2-
terpadropsTokcu)peHokcn)denmn)-3-merokcuakpmiat, metui-(E)-2-(2-[3-(anbda-
runpokcuden3ni)peHokcu | permn)-3-merokcnakpunat, Metui-(E)-2-(2-(4-
beHokcunupuanH-2-uIoKkcH )peHmn)-3-merokcnakpunar, metui-(E)-2-[2-(3-8-
npornuiokcupenokcn)penm]3-merokcnakpunar, metun-(E)-2-[2-(3-
U30NponmIoKcu(peHokcHn )pennn|-3-merokcuakpuiar, metui-(E)-2-[2-[3-(2-
dropdenokcu)denokcu|penun]-3-merokcuakpunat, metii-(E)-2-[2-(3-
sTokcupenokcn)penmn]-3-merokcuakpuiat, Metui-(E)-2-[2-(4-Tper-OyTunnupuaun-2-
wiokcu)penmn|-3-metokcuakpunar, MeTui-(E)-2-[2-[ 3-(3-unanodeHokcn )peHokcu |permn]-
3-merokcuakpuinar, Mmetui-(E)-2-[2-[(3-merunnupuanH-2-uiokcumeTn )b eHm | -3 -
metokcuakpuiat, Mmetui-(E)-2-[2-[6-(2-metundenokcu)mupuMuanH-4-uiokcu |penn|-3-
metokcuakpuiat, Mmetui-(E)-2-[2-(5-6pomnupunuH-2-unokcumeTin ) permn|-3-
merokcuakpuiar, Mmetui-(E)-2-[2-(3 -(3-iiopnmupunun-2-unokcu )peHokcn )pennn|-3-
metokcuakpuiat, Metui-(E)-2-[2-[ 6-(2-x nopnupunuH-3-HI0KCH ) TUPUMHUTAH-4 -
wiokcH|penmn|-3-merokcnakpunat, metii-(E), (E)-2-[2-(5,6-numernnnupasns-2-
WIMETHJIOX UMHHOMETHIT ) eH I | -3 -MeTokcnakpunar, MeTii-(E)-2-{2-[ 6-(6-meTnnnupuans-
2-uNoKCH)TUpUMUAIHH-4-nnokcH | pennn | -3-metokcnakpunat, Metui-(E),(E)-2-{2-(3-
METOKCHU(]EHIIT) METHIIOXUMIHOMETHI | eHu § -3-MeTokcuakpunat, MeTmi-(E)-2-{2-(6-(2-
a3unopeHOKCH ) TUPUMHUINH-4-nnokcu |pernn §-3-merokcnakpunat, Metii-(E),(E)-2-{2-[6-
beHnTMIPUMHUINH-4-1IT)MEeTHIIOX UMIHOMETHI | pennn | -3-meTokcuakpunat, MeTii-(E),(E)-2-

{2-[(4-xnopdeHnT)MeTHIIOXUMHUHOMETUI | peHu | -3-MeTokcuakpunat, Metui-(E)-2-{2-[6-(2-
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H-ripontmipeHokcn)- 1,3, 5-tpuazun-4-unokcu|penun } -3-merokcuakpuiar, metui-(E),(E)-2-
{2-[(3-HUTpODEHMIT)METUIIOKCUMUHOMETHII | peHMI | -3-MeTOKCHaKpHUIIaT, 3-Xxjop-7-(2-a3a-
2,7, 7-TpUMETUIIOKT-3-eH-5-uH), 2,6-nuxnop-N-(4-tpupropmerundensnn)oenzamun, 3-Hon-2-
NPOMUHUJIOBBIN CIUPT, 4-xn0opdeHun-3-fioanponaprunpopmans, 3-6pom-2,3-nuiion-2-
nponeHwBTIIKapOamar, 2,3,3-TpuiionauTUIIOBEIN ciupT, 3-0pom-2,3-nuiion-2-
NPOTIEHUJIOBBIN CIIUPT, 3-HOA-2-NPONUHII-H-Oy THIKapOamarT, 3-Hoa-2-pOnHHUII-H-
rekcuikapbamar, 3-Hoa-2-nponuHWILMKIOreKCHikapbamar, 3-on-2-
nporuHWIpeHnIkapbamaT; peHoNbHbIE TPOU3BOAHBIE, TAKUE KaK TPUOPOMQpEHOT,
terpaxiopdeno, 3-merun-4-xnopdenon, 3,5-qumerni-4-xopdeHon, GeHOKCUITAHOI,
nuxjopdeH, o-penmndenon, M-penmndenon, n-penmndeno, 2-0ensun-4-xaopdpenon, 5-
runpokcu-2(SH)-dbypanoH; 4,5-1uxopauTHa30auHOH, 4,5-0eH30UTHA30JIUHOH, 4,5-
TPUMETHJIEHAUTHA30INHOH, 4,5-nuxnop-(3H)-1,2-nutnon-3-oH, 3,5-numerunrerparuapo-
1,3,5-tnanuasun-2-TuoH, N-(2-n-x10pOeH30UI3 T )reKCaMUHUS XJIOPU, allnOeH30ap,
alureTakc, ajaHukap0, andbernason, anaumopd, aUTMLKH, aJTHIOBBINA CITUPT,
aAMETOKTPAJIMH, aMUCYJIOpoM, amodaM, aMIponiihoc, aHUIa31H, a30MaT, aypeoyHTHH,
a3aK0HA30J, a3adeHINH, a3UTHUPAM, a30KCUCTPOOUH, MosuCynbdua Oapusi, OeHaIaKCHII,
Oenanakcmi-M, 6eHonanuy, OeHOMUJI, OEHKBHHOKC, O€HTaIypoH, OeHTHaBaIHKapO,
OeHTHa30J1, OeH3AIKOHUS XJIOpU, OeH3aMakpuJ, OeHzamopd, OEH30ruAPOKaMOBast KICIIOTA,
OepbepuH, OeTokca3uH, Ouokca3mwi, OuHanakpui, OudeHmi, OuTperanon, OUTHOHOI,
Oukcaden, Onacrununus-S, 6ockanua, OpoMTaIoHmI, OpoMykoHa3ou, Oynupumar, OyTrodar,
OyTunamMuH KanbLus nomucyabdun, kanrados, kanrtas, kapbamopd, kapbennazum,
kapOeHIa3uM XJIopruapar, kapookcuH, kapnpornamun, kapson, CGA41396, CGA41397,
XHHOMETHOHAT, XUTO3aH, KJIIOOEHTHA30H, XJIOpaHHU()OpMETaH, XJIOpaHI, XJIopdeHasol,
XJIOPHED, XJIOPIIHUEPHUH, XJIOPTAIOHIUI, XJIOP30JIMHAT, XJIO30JHHAT, KIMMOa301, KIOTPUMA30Jl,
KJIO3WJIAKOH, MEIbCOIEPIKALINE COSMHEHH s, TAKUE KaK aleTaT Meau, kapOoHaT Meau,
TUAPOKCU Meau, HahTeHAT MeH, OjleaT MeI1, OKCHXJIOPH] MEAH, OKCUXHHOJIAT ME/H,
CHJIKAT MeIH, CyJb(aT Meau, TaJUlaT MEH, XpOMaT MeIH U [UHKA U OOPIOCCKasi CMECh,
Kpe3ou, kyppaned, kympobam, okcun Menu, uazodpamu, ukIagypamus, UKIOTEKCUMU,
uugaypeHamu, TUMOKCAHWI, LIUMEHAA30J1, IUMPOKOHA30JI, IUMPOAMHIII, Ja30MeT,
nebakap0, nekadeHTUT, IeruaPOyKCYyCHAsI KUCIIOTA, AU-2-TUpUIinucyabdua-1,1'-nuokeun,
auxyioayaHua, AMXJIOME3UH, TUXJIOH, IUKJIOPaH, AUXJIOp(EH, TUXI030JHH, TUXJI00yTpasou,
auxjounMeT, nudTodenokapd, nudenopkonaszon, nudpensoksar, audaymeropum, O,0-
nuu3onponi-S-6ensmntuodocdar, numedryasos, TUMETaKIOH, JUMETOKOHA30JI,

auMeToMopd, AUMETPUMOJI, TUHUKOHA30JI, AMHUKOHA30J1-M, THHOOYTOH, AMHOKAII,



10

15

20

25

30

56

JIMHOKTOH, TUHOIMEHTOH, AUHOCYJIb(OH, TUHOTEPOOH, TU(EHUTAMUH, TUTTUPUTHOH,
aucybpupam, IuTanumM@poc, TMTHAHOH, AUTHOS(UP, TOASUUITUMETUIIAMMOHHUS XJIOPH,
nonemopd, TOAUIMH, JOANH, JOTYaIuH, Ipa30KCcooH, saudendoc, sSHecTpoOypuH,
STMIOKCUKOHA30J1, 5aKOHA30J1, 3TeM, 3TabOKCaM, 3STUPUMOJI, STOKCUKBUH, STHIIULMH, 3TUI(Z)-
N-6en3mn-N(| MeTruI( METUITHO3 TUITU A HAMUHOOKCHUKApOOHUIT )JaMHHO | THO ) -3-anaHuHAT,
STPUTHA30J, aMoKcanoH, pernamunoH, heHamuHocynbd, perananmn, GpeHapumon,
benOykoHazoun, peHdpypam, peHrekcamun, GHUTponaH, GeHOKCAHWI, (PEHITUKIOHMUI,
¢dennponuanH, Gpernponumopd, peHnupuszamMut, GeHTHHALETAT, PEHTUHTUAPOKCHI,
dbepdam, pepumsoH, duyazonam, piayauokconm, Giaymerosep, Gaymopd, Guaynukonun,
bayonmpam, Gropumun, Giayorpumaszon, GpayokcacTpoOuH, GIyKBUHKOHA30, (JTyCHUITIa30J,
baycynepamun, Gayranun, Gayronanwn, Gayrpuadon, ¢paykcanupokcan, GoreT,
dbopmanpaerun, pocerun, Gaydepunaszon, pypanakcun, pypamernup, GyprapOaHu,
dbypkonaszon, pypdypon, hpypmeuukioke, pypodanar, ruoauH, rpuseodyaBuH, rya3aThH,
rajlakpuHaT, TeKcaxJiopOeH30J1, rekcaxyiopOyTaaueH, rekcaxyiopdeH, reKCaKoHa30JI,
rexcuntodoc, ruapapradeH, THAPOKCUHU30KCA30J1, THMEKCA30J1, HMa3aHHII,
uMazaHuICyibhaT, UMHOEHKOHA30JI, UMHHOKTAMH, MMUHOKTAIMH TPUALIETAT, HHE3WH,
Honkap0, umkoHa3ou1, upodeHdoc, UIMPOTUOH, UITPOBATTUKAPO, U3OTPONAHIIT Oy THIT
kapbamar, H30MPOTHOJIAH, U30MHPa3aM, M30THAHWII, U30BAIEAHOH, n3onamgoc,
KacyraMuiuH, kpesokcuM-mMett, LY 186054, LY211795, LY248908, manko3e0,
MaHIUTPONaMua, MaHeO, MeOeHuI, MeKkapOHH3u, Me(hEHOKCaM, METTAHUTTHPUM, METTPOHHMJI,
XJIOPUA PTYTH, XJIOPUCTAs! PTYTh, MENMTHJIIMHOKAT, METAJIAKCHJI, METANAaKCUI-M, MeTaMm,
METa30KCOJIOH, METKOHA30J1, MeTacyJibhokapOd, METYpoKcaM, METUIOPOMHUT, METUITHOIU,
METUJIM30THOLIMAHAT, METUPAM, METUPAM-IIHHK, METOMHUHOCTPOOUH, MeTpadeHOH,
METCYJIb(POBAKC, MIJTHED, MOPOKCUINH, MUKJIOOYTAHIII, MUKJIO30HWI, Ha0aM, HATAMUIIVH,
HEOA30IMH, HUKEJIS] TUMETUIIUTHOKapOaMarT, HUTPOCTHPOII, HUTPOTAII-H30-TIPOTIHII,
HyapUMOJI, OKTHJIMHOH, oypac, pTyThOpraHHYECKHE COETUHEHHsI, OPH3aCTPOOUH, OCTOJ,
OKCaJIMKCHJI, OKCACYJIb(yPOH, OKCHH-Me/Ib, OKCOJIMHOBAS KHUCIOTA, OKCPOKOHA30I,
OKCHKapOOKCHH, MapuHOJ, nepdypasoar, IEHKOHA30J1, MEHIUKYPOH, eHpIydeH,
neHraxjopdeHon, nenruonupan, heHaMakpi, okcun ¢penasuna, pocnudeH, pocermi-Al,
dochopHbie KUCTOTHI, PTanwa, TUKOKCUCTPOOHH, MUIEPATH, MOJUKapOaMar, MOJTHOKCHH D),
MOJTMOKCPUM, TIOJIUPaM, POOEHA30J1, MPOXJIopa3, MPOLUMHIIOH, MPOMAMHUINH, TPONaMOKapo,
NPOTMMKOHA30JI, MPOMHHED, MPOMHOHOBAsI KMCJIOTA, IPOKBUHA3U, IPOTUOKAPO,
HPOTUOKOHA30JI, MUPAKapOOINA, MHPAKIOCTPOOUH, MUPAMETPOCTPOOHH, MUPAOKCUCTPOOHH,

nupazodoc, nupudeHkapd, MUPUAMHUTPUI, MTUPUPEHOKC, TUPUMETAHII, TUPHO(EHOH,
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MUPOKBUJIOH, TUPOKCUXJIOP, MUPOKCU(YP, MTUPPOTHUTPHH, COEAUHEHHS YETBEPTHYHOTO
aMMOHWUsI, KBHHALIETOJI, KBUHA3aMHJl, KBUHKOHA30JI, KBHHOMETHOHAT, KBUHOKCHU(EH,
KBUHTO3€H, pabeH3a30J1, CAHTOHUH, CEaKCaH, CUITHO(pAaM, CHMEKOHA30J1, CUITKOHA301J1,
HATpHsl MEHTaXJIOP(eHaT, CONATeHOJ, CIMPOKCAMHH, TPENITOMHLIMH, Cepa, CYJIbTPOIIEH,
TeOyKOHAa30:1, TeO(JIOKBUH, TeKIopTataM, TEKHA3EH, TEKOPaM, TETPAKOHA30J1, THAOEeHa3011,
tuanudTop, TuounodeH, Tudaysamun, 2-(THOLMAHOMETHUIITHO )OEH30THA30J1, THO(hAHAT-
METUJI, THOKBUHOKC, TUPaM, THAJIMHWII, TAMUOEHKOHA30J1, THOKCUMUJ, TOJIKO()OC-METHIL,
tomiayaHus, TpuagumMedoH, TpHaguMeHO, TpHaMU(pOC, TPHAPUMOJI, TPUA3OyTHIL,
TPHA3OKCUA, TPULIMKIIA30J, TpuaeMopd, Tpudokcuctpodbun, Tpudrymason, TpupopuH,
TpuIYMHU30JI, TPUTHKOHA30JI, YHUKOHA30JI, ypOalu/, BaTUAaMHULIMH, BaTA(EHaIaT, Bamam,
BUHKJIO30JIMH, 3apHJIaMH, 3UHEO, 3UpaM 1 30KCAMHUT.

CoenuHeHHs O HACTOSIIEMY H300PETEHHIO TAKXKE MOYKHO MPUMEHSTh B KOMOMHALINH
C aHTUTeJIbMUHTHBIMH CPEACTBaMU. Taknue aHTUT€IIbMUHTHBIE CPEICTBA BKIIFOYAOT
COEMHEHUs, BBIOPAHHBIE U3 KJIacCa COENUHEHHH MaKPOLMKINIECKHUX JJAKTOHOB, TAKUX KaK
NPOM3BOHBIE HBEPMEKTHHA, ABEPMEKTHHA, a0aMEKTHHA, SMAMEKTHHA, SIIPHHOMEKTHHA,
IOpPaMEKTHHA, CENIaMEKTHHA, MOKCUAEKTHHA, HEMAIeKTHHA 1 MIJIOEMULIMHA, OTTMCAHHBIE B
EP-357460, EP-444964 u EP-594291. JIonoaHUTENbHbIE AaHTUT €JIBMUHTHBIE CPEACTBA
BKJIFOYAIOT MOJyCHHTETHUECKHE U OMOCUHTETHYECKHE ITPOU3BOIHbIE
aBepMeKTHHA/MUIOEMULIMHA, Takue Kak onucanHbie B US-5015630, W0O-9415944 u WO-
9522552, JIonoaHUTENbHbIE aHTUT€JIBMUHTHBIE CPEIICTBA BKIIIOYAIOT OEH3UMHIA30JIbl, TAKHE
Kak anbeHnason, kambennason, pendennaszon, ¢paydennazon, medennason, okchenmazon,
okcubeHnason, napOeHaa3oN 1 APyrHe YICHbI 3TOTO Kiacca. JJonomHuTenbHbIe
AHTUTEJIbMUHTHBIEC CPEACTBA BKIIOYAIOT MIMHIA30THA30JIbI U TETPArUAPOITUPUMHUIUHBL, TAKHE
KaK TETPaMH30JI, JIEBAMHU30JI, TMPAHTEN TAMOAT, OKCAHTEN UM MOpaHTeN. JlONOJHUTENbHbIE
AHTUTEJIbMUHTHBIEC CPEACTBA BKIOYAIOT (PJIyKUIMbI, TAKHE KaK TPUKJIAOSHIa300 1
KJIOPCYJIOH, & TAaKXKe LEeCTOAOLUABI, TAKUE KaK MPA3UKBAHTEI M STICHIIPAHTEL.

CoenuHeHUs1 O HACTOSIIIEMY H300PETEHHIO MOJKHO MTPUMEHSATh B KOMOMHALINH C
NPOM3BOJHBIMHU U AHAJIOTAMHU KJIACCA AHTUTEIIbMHUHTHBIX CPENCTB
naparepkBamuaa/Mapk(QOpTHHA, a TAKKE C MPOTHUBOMAPA3UTAPHBIMUA OKCA30IMHAMH, TAKUMH
kak packpeiTeie B US-5478855, US-4639771 u DE-19520936.

CoenuHeHus O HACTOSIIEMY H300PETEHHIO MOJKHO MTPUMEHSATh B KOMOMHALINH C
NPOM3BOJHBIMHU U aHAJIOTAMH OOIIETro KJacca JHOKCOMOP(OINHOBBIX MPOTHBOMAPA3UTAPHBIX

cpencts, onucaHHbIMU B WO-9615121, a Takxke ¢ aHTUT€IbMUHTHBIMUA AKTUBHBIMHU
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LIMKJIMYECKUMH ENCUMNENTHAAMH, TAKUMHU Kak onucaHHbie B W0-9611945, W(0-9319053,
WO0-9325543, EP-626375, EP-382173, WO-9419334, EP-382173 u EP-503538.

CoenuHeHus MO HACTOSIIIEMY H300PETEHHIO MOXKHO NPUMEHSATh B KOMOMHALIUH C
APYTHMH SKTONAPA3UTHLIUAAMHE, HAPUMep, (PUITPOHMUIIOM; MUPETPOUAAMH,
oprarodocdaramu; peryisaTopaMu pocTa HACEKOMBIX, TAKUMH KakK JIFO(EHypPOH; arOHUCTAMH
SKIU30HA, TAKMMH KakK TeOy(HEeHO3UA U T. 11.; HCOHUKOTHHOMAMH, TAKUMH KaK
UMUIAKIIONPUI U T. TI.

CoenuHeHuUs: O HACTOSIIEMY H300PETEHHIO MOKHO MPUMEHSTh B KOMOMHALIH C
TEPIICHOBBIMH AJIKAJIOMIAMHU, HATIPUMEP, ONMMCAHHBIMU B MyOJIMKALIUSIX MEXKTYHAPOIHBIX
3asBOK Ha maTeHT NeNe W(095/19363 nnmu W0O04/72086, B 4aCTHOCTH, COETUHEHUSIMH,
PACKpPBITBIMU B JAHHBIX JOKYMEHTaX.

Jlpyrue npuMepbl TaKHX OHOJOrMYeCKH aKTUBHBIX COSUHEHHU, B KOMOMHALIUY C
KOTOPBIMH MOKHO MPUMEHSITh COSTUHEHHsI [0 HACTOSIIIEMY H300PETEHHIO, BKIIOYAIOT Oe3
OrpaHUYEHUsI CIEAYIOIIHE.

Opranodocdater: anedar, azamerudoc, asundoc-3tu, asuHdpoc-meT, dpomdoc,
opomdoc-ati, kaaycadoc, XaopaTokcudoc, xnoprupudoc, xnoppensundoc, xaopmedoc,
JI€METOH, IEMETOH-S-MEeTHJI, AeMETOH-S-MeTHI CyJIbQOH, Araandoc, THa3HHOH, TUXJIOPBOC,
IUKPOTOdOC, AUMETOAT, AUCYIb(POTOH, STHOH, 3Tonpodoc, srpumdoc, hamdpyp, peramudoc,
benuTpoTroH, PpercynppoTruoH, Gentron, gpaynupasodoc, porodoc, GopMOTHOH,
¢ocrtuazar, renteHopOC, Hca30poc, H30THOAT, M30KCATHOH, MaJIaTHOH, MeTakpudoc,
MeTaMuI0(pOC, METHIATHOH, METHII-IAPATHOH, MEBUH(OC, MOHOKPOTO(HOC, HAJIEA, OMETOAT,
OKCHIEMETOH-METHJI, TAPAOKCOH, MAPaTUOH, TapaTHOH-MeTHI, peHToar, Go3aoH,
dbochonan, pochokapd, pocmer, pochamunon, popar, pokcum, mupumudoc, nupumudoc-
met, mpodeHodoc, mpomnadoc, mposramdoc, NPpoTuodoc, MAPAKIOPOC, MUPUIANEHTHOH,
kBUHAJ(OC, cynbnpodoc, Temedoc, TepOydoc, Tedynmupumdoc, TeTpaxiopBUHEOC, TUMETOH,
Trazodoc, TpuxIopHOH, BAMHIOTHOH.

Kapbamatsr: ananukap0, anbaukap0, 2-srop-OyrundeHnmmerniakapbamar,
oendypaxap0, kapbapui, kapbodypan, kapoocynbdan, knoerokapd, sTuodenkapo,
benokcukapd, penruokapd, pyparuokapd, HCN-801, msonpokap0, nHIoKCaKapo,
METHOKapO, METOMHII, S-METHII-M-KyMEeHIJIOY THPUII(METHIT)KapOaMaT, OKCaMIT,
NUPUMHKAPO, MPONOKCYp, THOAUKApO, THodaHokc, Tpuazamat, UC-51717.

ITuperpouabl: aKpUHAHTHH, aJUIETPUH, anb(amerpuH, S-0ensnin-3-¢pypunmeru (E)-
(1R)-umc-2,2-numeTuin-3-(2-0KkCoTHOoNaH-3 -UIMIEHMETHIT ) LIUKJIONPONIaHKapO OKCUIIAT,

oudenrpun, Oera-unduyrpus, undayTpus, adbdpa-nunepMeTpuH, OeTa-HuNnepMeTPHH,
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ounoannerpun, bnoamerput ((S)-mukIoneHTIIM30Mep ), bropecmerpuH, oudpentpun, NCI-
85193, UMKIONPOTPUH, LUTAJOTPUH, LUTUTPHUH, HU(PEHOTPUH, AETbTAMETPUH, SMIIEHTPHH,
scenBanepar, sTopeHnpokc, pendnyTpul, peHnponaTpuH, Gpersanepart, GIyLHUTPUHAT,
dnymerpus, GuroBanuHat (D-u30Mep), IMUIIPOTPUH, LUTANIOTPHH, JIIMOAA-IIUTAJIOTPUH,
nepMeTpuH, (EHOTPUH, NMPAJUIETPUH, TUPETPUHBI (HATYpaJIbHBIE IPOIYKTHI), PECMETPHH,
TETpaMETPHH, TpaHCIYTPHUH, TeTa-LUNepMeTprH, cuiaduyodeHn, Tay-roBaanuHar,
Te(IyTPUH, TPAJOMETPHUH, 3€Ta-LIUTIEPMETPHUH.

PeryisiTopbl pocTa YIEHUCTOHOTHX: a) HHTHOUTOPBI CHHTE3a XUTHHA!
OeH3ouIMOUeBUHBI: XJ10pdiya3ypoH, qudaydeH3ypoH, Ghiaya3ypoH, GJIyLIUKIOKCYPOH,
dbaydeHokcypoH, rekcadayMypoH, n1yheHypoH, HOBaJIypoH, TedyOeH3ypoH, TpudiyMypoH,
OynpodesnH, nuodeHoNaH, TeKCUTHA30KC, ITOKCA30J1, XJIoppeHTa3uH, b) SKTHU30HOBbIE
AHTArOHUCTHI: ranodeno3un, merokcudpenoznn, TedypeHosnn; ¢) SBeHOUIbI:
NUPUNPOOKCU(EH, METOIIPEH (B TOM 4Hcie S-meronpeH), peHokcukapo; d) uHruOuTopsl
OMOCHHTE3a JINMTHIOB: CIIUPOANKIOPEH.

Jlpyrue npoTuBoNapasuTapHble CpeAcTBa: allekBuHOUM, amutpas, AKD-1022, ANS-
118, azsamupaxtun, Bacillus thuringiensis, 6encynran, 6udenasar, OnHanmakpu,
opomnponmnat, BTG-504, BTG-505, xkamdexiop, kapran, XJIopOeH3uar, Xjiopaumedopm,
xjopdenamnup, xpomadheHO3UA, KIOTHAHUAWH, LIUPOMA3HH, AuakjioaeH, nuadgenruypoH, DBI-
3204, nMHAKTHUH, AUTUAPOKCUMETIIIAUTUAPOKCUTTUPPOIHINH, TUHOOYTOH, TUHOKATI,
sHpocynbdan, stunpon, stopennpoke, penazaksun, Gaymur, MTI-800, peHmupokcumar,
dnyakpunupum, ¢paydensumun, Gaydpocurpunar, Guydensus, ¢piydeHnpokc,
baynpokcuden, ranodennpoke, ruapameruiHoH, IKI-220, kanemut, NC-196, Humrapn,
HunuHopTepdypan, HureHnupam, SD-35651, WL-108477, nupugapui, mponaprur,
nporpudendyT, mumerpo3uH, nupunaden, nupumunuden, NC-1111, R-195, RH-0345, RH-
2485, RYI-210, S-1283, S-1833, SI-8601, cunadnyoden, CUIOMaanH, CIHHOCA],
teOydennupan, TerpaaudoH, TeTPaHAKTUH, THAKJIONPU], THOLMKJIAM, THAMETOKCAM,
ToN(EeHnHpa, TpHa3amaT, TPUITOKCUCITHHOCHH, TPUHAKTHH, BepOyTHH, BepTajiek, YI-5301.

buonornyeckue cpencrsa: nenpra-3H10TOKCHH Bacillus thuringiensis ssp. aizawai,
kurstaki, Bacillus thuringiensis, 6akynoBupyc, 3JHTOMOINATOT€HHbIE OAKTEPHH, BUPYCHI U
TpHUOBL

bakrepuuuapl: XJIOPTETPALMKIINH, OKCUTETPALIMKIINH, CTPEITOMULIHH.

Hpyrue 6uosornueckne cpencTsa: sHpodIiokcaunH, ¢pedanren, neHeramar,

MOJIOKCHKaM, e aJeKCHH, KaHAMULIMH, MUMOOEHaH, KJIeHOyTepoI1, OMenpasoll, THAMYJIHH,
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Oenazenpu, nupunpo, nepxsunom, Gopdenuxon, oycepenuH, nedopenuH,
TyJATPOMULIMH, nedTuyp, kapupodeH, MeradayMH30H, IPAa3UKBAPAHTE, TPUKIA0EHAAa30II.

IIpennouTUTeNbHBIMU SBISIFOTCA CIEAYIOLINE CMecH coequHeHnit Gpopmysl I ¢
aKTHBHBIMHU UHTpenreHTamu (abOpesuatypa "TX" o3Hauaer "OfHO COeAMHEHHE, BLIOPAHHOE
U3 TPYIIIbI, COCTOSILEHN U3 COeqUHEHUH, ONMMCaHHBIX B Tabmumax Al-A18 (Bbiwie)
HACTOSIIIEro u300peTenus"):

BCIIOMOTATEJIbHOE BELIECTBO, BHIOPAHHASI U3 TPYIIIBI BEIIECTB, COCTOSIIIEH U3
HeTAHBIX Macen (abTepHaTHBHOE Ha3BaHue) (628) + TX,

aKapyIU/, BBIOPAHHBIN U3 TPYIIBI BEMIECTB, cocToswen u3 1, 1-0uc(4-xnoppenmn)-2-
sTokcmyTanona (Hasanue cornacHo [IUPAC) (910) + TX, 2.4-
nuxjopdenundensoncynbdonata (HazBanue cornacHo [UPAC/Xumudeckoii pedepaTHBHOM
ciyxk0e) (1059) + TX, 2-pTop-N-merun-N-1-nadprunaneramuna (Hazpanue corijacao [UPAC)
(1295) + TX, 4-xnoppenundpennncynsdpona (Hazsanue cormacuo IUPAC) (981) + TX,
abamextnna (1) + TX, anexsunonmia (3) + TX, aueronpona [CCN] + TX, akpunarpuna (9)
+ TX, anguxap6a (16) + TX, anpnokcukapba (863) + TX, anbpa-unepmerpuna (202) + TX,
amuguTtnoHa (870) + TX, amunodnymera [CCN] + TX, amunoruoara (872) + TX, amurona
(875) + TX, amurona rugpookcanara (875) + TX, amurpasa (24) + TX, apamura (881) + TX,
okcuna Mbimbsika (882) + TX, AVI 382 (xox coenunenust) + TX, AZ 60541 (xon
coequHenusi) + TX, asundoc-stmna (44) + TX, asundoc-meruna (45) + TX, azodeHzomna
(nazBanue cornmacuo [UPAC) (888) + TX, azouuknoruna (46) + TX, azoroara (889) + TX,
6enommna (62) + TX, 6enokcadoca (anprepuatusHoe HazBanue) [CCN] + TX, GeHzokcumara
(71) + TX, 6ensundensoara (HazBanue cornacHo [UPAC) [CCN] + TX, 6udenaszara (74) +
TX, 6udentpuna (76) + TX, dbunanakpuna (907) + TX, OpodenBanepata (a1bTepHATUBHOE
Ha3BaHue) + TX, Opomouukiena (918) + TX, 6pomodoca (920) + TX, 6Gpomodoc-atuna (921)
+ TX, 6pomonponmnara (94) + TX, Oynpodesuna (99) + TX, 6yrokapookcuma (103) + TX,
OyTtokcukapookcuma (104) + TX, Oyrunnupunadena (anprepHaTHBHOE Ha3BaHue) + TX,
noymcynbduna kanpuus (Hazsanue cormacHo IUPAC) (111) + TX, kamdexmnopa (941) + TX,
kapOanonara (943) + TX, kapOapuna (115) + TX, kapbodypana (118) + TX,
kapOodenornona (947) + TX, CGA 50'439 (xox pazpadortkn) (125) + TX, xuHomeTnoHaTa
(126) + TX, xnopbensuna (959) + TX, xnopaumedopma (964) + TX, rugpoxnopuna
xnopanmedopma (964) + TX, xnopdenanupa (130) + TX, xnopdenerona (968) + TX,
xyop¢encona (970) + TX, xnoppencynpduna (971) + TX, xnopdpensundoca (131) + TX,
xyopobensunara (975) + TX, xnopomeOydopma (977) + TX, xnopomeruypona (978) + TX,
xnoprnponmiara (983) + TX, xnopnupudoca (145) + TX, xnopnupudoc-meruna (146) + TX,
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xyoptuogoca (994) + TX, uunepuna I (696) + TX, uunepuna Il (696) + TX, uuaepuHOB
(696) + TX, xnodentesuna (158) + TX, knozanrena (anbrepHatuBHOe HazBaHue) [CCN] +
TX, xymadoca (174) + TX, kporamutoHa (ansrepHatusHoe Ha3BaHue) [CCN] + TX,
kpotokcudoca (1010) + TX, kydppaneda (1013) + TX, nuanrtoara (1020) + TX,
uudaymerodena (perucrparronnsiii Ne mo CAS: 400882-07-7) + TX, uuranorpuna (196) +
TX, nurexcaruna (199) + TX, nunepmerpuna (201) + TX, DCPM (1032) + TX, DDT (219) +
TX, nemeduona (1037) + TX, nemepuona-O (1037) + TX, nemeduona-S (1037) + TX,
nemerona (1038) + TX, nemeron-meruna (224) + TX, nemerona-O (1038) + TX, nemeTon-O-
meruia (224) + TX, nemerona-S (1038) + TX, nemeron-S-meruna (224) + TX, nemeron-S-
metuicynbpona (1039) + TX, nuadenruypona (226) + TX, quamudoca (1042) + TX,
mrasuHoHa (227) + TX, nuxnodayarnna (230) + TX, nuxnopdoca (236) + TX, nukmudoca
(anprepHaTuBHOE Ha3BaHue) + TX, nukodona (242) + TX, nukporodoca (243) + TX,
muenoxyopa (1071) + TX, numedoxkca (1081) + TX, numeroara (262) + TX, nuHakTHHA
(anprepHaTuBHOE Ha3BaHue) (653) + TX, nunekca (1089) + TX, nunekc-nukiekcuna (1089)
+ TX, nuaoOyrona (269) + TX, nunokana (270) + TX, nunokana-4 [CCN] + TX, nuHOKanma-6
[CCN] + TX, nunokrona (1090) + TX, nunonentona (1092) + TX, aunocynsdona (1097) +
TX, nunorepbona (1098) + TX, nuokcaruona (1102) + TX, nudennncynbdona (Ha3BaHHe
cornacHo IUPAC) (1103) + TX, nucynsdupama (anpreprarusaoe HazBanue) [CCN] + TX,
mucynsdorona (278) + TX, DNOC (282) + TX, nopenanuna (1113) + TX, nopamexTrnna
(anprepHatuBHOe HazBaHue) [CCN] + TX, sunocynbgana (294) + TX, sunoruona (1121) +
TX, EPN (297) + TX, snpunomextuHa (anprepratusaoe Ha3Banue) [CCN] + TX, stuona
(309) + TX, atoar-meruna (1134) + TX, stokcazona (320) + TX, srpumdoca (1142) + TX,
denazaduopa (1147) + TX, ¢penazaxsuna (328) + TX, okcuna pendyraruna (330) + TX,
¢denoruokapda (337) + TX, ¢pennponarpuna (342) + TX, pennupana (anprepHaTHBHOE
HazBaHue) + TX, pennupokcumara (345) + TX, pensona (1157) + TX, ¢pentpudanmna
(1161) + TX, ¢penBanepara (349) + TX, punponmna (354) + TX, ¢nyakpunupuma (360) +
TX, ¢pnyazypona (1166) + TX, paybensumuna (1167) + TX, ¢payuuknokcypona (366) + TX,
¢nyuurpunara (367) + TX, puyenermna (1169) + TX, ¢pnydpenokcypona (370) + TX,
¢nymerpuna (372) + TX, ¢propbensuna (1174) + TX, ¢pmrosanunara (1184) + TX, FMC 1137
(xon pazpadortkn) (1185) + TX, ¢popmeranara (405) + TX, rugpoxnopuna popmeranara
(405) + TX, dpopmoruona (1192) + TX, popmnapanara (1193) + TX, ramma-HCH (430) +
TX, rmuoguna (1205) + TX, randennpokca (424) + TX, renrenogdoca (432) + TX,
rekcareuIuKIonponankapookcunara (Hazsanue corntacio IUPAC/Xumudeckoi

pedeparusHoii ciysx6e) (1216) + TX, rekcutnaszokca (441) + TX, fionmerana (Ha3BaHue
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cornacao IUPAC) (542) + TX, uzokapbodoca (anprepHaTuBHOE HazBaHue) (473) + TX,
usonponmi-O-(merokcuamuHoTuodochopmn)canuimnara (Hazsanue cornacao [UPAC) (473)
+ TX, uBepmexktuna (anprepHaruHoe Hazanue) [CCN] + TX, sxacmonuna I (696) + TX,
xacmonuHa I (696) + TX, ronodendoca (1248) + TX, nmunnana (430) + TX, modenypona
(490) + TX, manatuona (492) + TX, manonoOena (1254) + TX, mekapbama (502) + TX,
medocdonana (1261) + TX, mecynbdpena (anbrepHatusHoe Ha3Banue) [CCN] + TX,
metakpudoca (1266) + TX, meramunodoca (527) + TX, merunatuona (529) + TX,
metnokapba (530) + TX, meromuna (531) + TX, merun6pomuna (537) + TX, meronkapOa
(550) + TX, meBundoca (556) + TX, mekcakapdara (1290) + TX, munbemexruna (557) + TX,
okcuMa mribOeMuHa (anprepHatuBHOe HazBanue) [CCN] + TX, munadokca (1293) + TX,
MoHokpoTtodoca (561) + TX, mopdoruona (1300) + TX, MokcuaekTHHa (AIbTEPHATHBHOE
Ha3BaHue) [CCN] + TX, Hanena (567) + TX, NC-184 (xox coenunenus) + TX, NC-512 (kon
coenunenusi) + TX, audnypununa (1309) + TX, HUKKOMULIMHOB (aJIbTEpHATHBHOE HA3BAHUE)
[CCN] + TX, aurpunakap6ba (1313) + TX, komriekca HUTpriIakapOa u xjaopuna nuHka 1:1
(1313) + TX, NNI-0101 (xox coenunenwust) + TX, NNI-0250 (kxon coennnenus) + TX,
ometoata (594) + TX, okcammna (602) + TX, okcunenpodoca (1324) + TX,
okcuaucynsdporona (1325) + TX, pp'-DDT (219) + TX, naparuona (615) + TX, nepmerpuna
(626) + TX, HedranbIx Macen (anpTepHaTHBHOE Ha3BaHue) (628) + TX, ¢penkxanrona (1330) +
TX, ¢enroara (631) + TX, dopara (636) + TX, dhozanona (637) + TX, pocdonana (1338) +
TX, docmera (638) + TX, pochamunona (639) + TX, pokcuma (642) + TX, nupumudoc-
metuia (652) + TX, nonuxjopreprneHoB (TpaguuuoHHoe HazBauue) (1347) + TX,
MOJIMHAKTHUHOB (aibTepHaTHBHOE Ha3BaHue) (653) + TX, npoknonona (1350) + TX,
npodenodoca (662) + TX, npomaruna (1354) + TX, nponaprura (671) + TX, nponeramdoca
(673) + TX, nponokcypa (678) + TX, nporunaruona (1360) + TX, nporoara (1362) + TX,
nuperpuna [ (696) + TX, muperpuna II (696) + TX, nuperpunos (696) + TX, nupunadbena
(699) + TX, nupupadentuona (701) + TX, mupumuaudena (706) + TX, nupumurara (1370)
+ TX, xBunangoca (711) + TX, ksuaruodoca (1381) + TX, R-1492 (xon paspabotkn) (1382)
+ TX, RA-17 (xon paszpabotku) (1383) + TX, porenona (722) + TX, mpanana (1389) + TX,
cebydoca (anprepHaTrBHOE Ha3BaHue) + TX, cenaMmekTuHa (aIbTEPHATUBHOE Ha3BAHUE)
[CCN] + TX, SI-0009 (kon coenunenus) + TX, codpamuna (1402) + TX, cnmpoauknodena
(738) + TX, cnmpomesudena (739) + TX, SSI-121 (xon pazpadorkm) (1404) + TX,
cynbpupama (amprepHarusHoe HazBanue) [CCN] + TX, cynbdpaypamuaa (750) + TX,
cynbpotena (753) + TX, cepor (754) + TX, SZI-121 (xox paspabotkn) (757) + TX, tay-
¢mosanunara (398) + TX, rebydennupana (763) + TX, TEPP (1417) + TX, trepbama
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(anprepHaTuBHOE HazBaHue) + TX, rerpaxnopsundoca (777) + TX, rerpagudona (786) +
TX, rerpanaktuHa (anprepHaTHBHOE Ha3BaHue) (653) + TX, terpacyna (1425) + TX,
THadeHokca (anprepHaTuBHOe Ha3BaHue) + TX, Tnokapbokcuma (1431) + TX, Tnodanokca
(800) + TX, TnomeTtona (801) + TX, Tnoksunokca (1436) + TX, TypuHrueHcuHa
(anprepHatuBHOe HazBaHue) [CCN] + TX, tpuamudoca (1441) + TX, tpuaparena (1443) +
TX, Tpuazodoca (820) + TX, TpuasypoHa (anbrepHaTuBHOe Ha3BaHue) + TX, TpuxiopdoHa
(824) + TX, tpudenodoca (1455) + TX, TpuHakTHHA (aIBTEPHATUBHOE Ha3BaHUe) (653) +
TX, Bamunoruona (847) + TX, Banmnunpona [CCN] u YI-5302 (xon coenunenus) + TX,

aJNIbIULNA, BBIOPAHHBINA U3 TPYIIIBI BEIECTB, cocTosmei us derokcasuna [CCN] +
TX, nuokranoara menu (Hazsanue cornacao IUPAC) (170) + TX, cynbdara menu (172) +
TX, mudyrpuna [CCN] + TX, auxinona (1052) + TX, nuxnopdena (232) + TX, suporana
(295) + TX, ¢pentuna (347) + TX, ramenoit nzsectu [CCN] + TX, nabdama (566) + TX,
kBuHOKIamuHa (714) + TX, ksuroHamuna (1379) + TX, cumaszuna (730) + TX, anerara
tpudenmnonona (HazBanue cornacHo [UPAC) (347) u runpokcuaa TpugpeHmIonosa
(nazBanme cornacHo [UPAC) (347) + TX,

AHTUTeJIbMUHTHUK, BBIOPAHHBIN M3 IPYMIIBI BELIECTB, COCTosAIeH u3 abamexkTuHa (1) +
TX, xpydpomara (1011) + TX, nopamextnHa (ansrepHatusHoe Ha3Banue) [CCN] + TX,
smamektuHa (291) + TX, 6enzoara smamektuHa (291) + TX, smpuHOMEKTHHA
(amprepunatuBHOe Ha3BaHue) [CCN] + TX, usepmekruna (anprepHaruBaoe Ha3BaHue) [CCN]
+ TX, okcuma mumbOemuiHa (anprepHaruBHOe HazaHue) [CCN] + TX, MokcuaekTuHa
(anprepHatuBHOe Ha3BaHue) [CCN] + TX, nunepasuna [CCN] + TX, cenamekTuHa
(ampTepHatuBHOe Ha3BaHue) [CCN] + TX, cniunocana (737) u Tuodanara (1435) + TX,

aBULM], BIOPAHHBIM U3 TPYIIIIBI BEIIECTB, COCTOsIIIEH 13 xiopaiossl (127) + TX,
suapuna (1122) + TX, penruona (346) + TX, nupuann-4-amuHa (Ha3BaHHE COTJIACHO
IUPAC) (23) u ctpuxnuna (745) + TX,

Oakrepuuna, BEIOPAHHBINA U3 TPYIIIBI BEIIECTB, cocTosimel u3 1-ruapokcu-14-
nupuanH-2-troHa (Ha3Banue cornacHo IUPAC) (1222) + TX, 4-(XuHOKCaIUH-2-
wiaMuHo)oeH3oncyab(ponamuna (Hazsanue cornacHo IUPAC) (748) + TX, cynbdara 8-
ruapokcuxuHoinHa (446) + TX, 6pononona (97) + TX, nnokranoara menu (Ha3BaHUE
cornacao IUPAC) (170) + TX, runpokcuna menu (Hazsanue coriacHo [UPAC) (169) + TX,
kpe3ona [CCN] + TX, nuxnopdena (232) + TX, sunmupurnona (1105) + TX, nonuuaa
(1112) + TX, penamunocynbda (1144) + TX, popmanpaeruna (404) + TX, runpapradpenHa
(anprepHaTtuBHOe HazBaHue) [CCN] + TX, kacyramuuuna (483) + TX, runpara

ruapoxiopuna kacyramuiusa (483) + TX, nHukens ouc(aumerunaurnokapdbamara) (Ha3BaHHe
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cornacao IUPAC) (1308) + TX, nurpanupuna (580) + TX, okrununoHa (590) + TX,
OKCOJIMHOBOM KUCNOTHI (600) + TX, okcurerpaunkinna (611) + TX, kamus
rUIpOKCUXUHONMHA cynbdara (446) + TX, npobenazona (658) + TX, ctpenromunna (744)
+ TX, crpenromunuza ceckucynbdata (744) + TX, reknodranama (766) + TX u
tuomepcaia (anprepHaruBHoe HazBanue) [CCN] + TX,

Ouonornyeckoe CpeACTBO, BHIOPAHHOE U3 IPYIIIBI BELIECTB, COCTOSIIEH 13
Adoxophyes orana GV (anbrepratusHoe HazBanue) (12) + TX, Agrobacterium radiobacter
(anprepHatuBHOE Ha3BaHue) (13) + TX, Amblyseius spp. (anprepHaTuBHOE Ha3BaHue) (19) +
TX, Anagrapha falcifera NPV (ansrepHaruBnoe Ha3Bauue) (28) + TX, Anagrus atomus
(anprepHaTuBHOE Ha3BaHue) (29) + TX, Aphelinus abdominalis (anpTepHaTUBHOE Ha3BAHHE)
(33) + TX, Aphidius colemani (ansrepraTusHoe Ha3Banue) (34) + TX, Aphidoletes
aphidimyza (anerepHatuBHoe HazBanue) (35) + TX, Autographa californica NPV
(anprepHaTtuBHOE Ha3Bauue) (38) + TX, Bacillus firmus (ansrepHaTnBHOE Ha3BaHMe) (48) +
TX, Bacillus sphaericus Neide (mayunoe Ha3Bauue) (49) + TX, Bacillus thuringiensis
Berliner (nayunoe nazBanue) (51) + TX, Bacillus thuringiensis nonsun aizawai (HayaHOe
Ha3Bauue) (51) + TX, Bacillus thuringiensis nonsup israelensis (Hayanoe Ha3zpaHue) (51) +
TX, Bacillus thuringiensis nogsun japonensis (Hayanoe Haszpanue) (51) + TX, Bacillus
thuringiensis mopsun kurstaki (Hayunoe Haszanue) (51) + TX, Bacillus thuringiensis nonsun
tenebrionis (HayuHoe HazBaHue) (51) + TX, Beauveria bassiana (anbTepHaTUBHOE Ha3BaHUE)
(53) + TX, Beauveria brongniartii (anerepHatusnoe Ha3Banue) (54) + TX, Chrysoperla
carnea (anvrepHatuBHoe HasBauue) (151) + TX, Cryptolaemus montrouzieri
(amprepHatuBHOe Ha3BaHue) (178) + TX, Cydia pomonella GV (anbrepHaTHBHOE Ha3BaHUE)
(191) + TX, Dacnusa sibirica (anprepratuBHoe Ha3Bauue) (212) + TX, Diglyphus isaea
(anprepHaTtuBHOE Ha3BaHue) (254) + TX, Encarsia formosa (Hayunoe HazBanue) (293) + TX,
Eretmocerus eremicus (anvrepHaruBHoe HazBanue) (300) + TX, Helicoverpa zea NPV
(anprepHaTtuBHOE Ha3Bauue) (431) + TX, Heterorhabditis bacteriophora v H. megidis
(anprepHaTuBHOE Ha3Bauue) (433) + TX, Hippodamia convergens (anpTepHaTUBHOE
Ha3BaHue) (442) + TX, Leptomastix dactylopii (anvrepHaTiBHOe HazBaHue) (488) + TX,
Macrolophus caliginosus (ansrepnatusHoe HazBauue) (491) + TX, Mamestra brassicae NPV
(anprepHaTuBHOE Ha3BaHue) (494) + TX, Metaphycus helvolus (anbTepHaTUBHOE Ha3BaHHE)
(522) + TX, Metarhizium anisopliae pazHOBUIHOCTD acridum (HayuHoe Ha3BaHue) (523) +
TX, Metarhizium anisopliae pasnoBugHOCTb anisopliae (HayuHoe HazBanue) (523) + TX,
Neodiprion sertifer NPV u N. lecontei NPV (anprepHatusnoe Hazpanue) (575) + TX, Orius

spp. (anprepHatuBHOE HazBaHue) (596) + TX, Paecilomyces fumosoroseus (anbTepHaTUBHOE
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Ha3BaHue) (613) + TX, Phytoseiulus persimilis (anpTepHaTuBHOE Ha3zBaHue) (644) + TX,
MYJIBTUKAIICUAHBIN BUPYC AAEPHOTO MOMU3Ipo3a Spodoptera exigua (HayuHOE Ha3BaHHE)
(741) + TX, Steinernema bibionis (anvrepHaTuBHOE Ha3BaHue) (742) + TX, Steinernema
carpocapsae (anvrepHaTuBHOE HaszBaHue) (742) + TX, Steinernema feltiae (anprepHaTHUBHOE
Ha3BaHue) (742) + TX, Steinernema glaseri (anvrepHatuBHOe Ha3Bauue) (742) + TX,
Steinernema riobrave (anvrepHatuBHoe Ha3BaHue) (742) + TX, Steinernema riobravis
(anprepHaTuBHOE Ha3BaHue) (742) + TX, Steinernema scapterisci (anbTepHATUBHOE
Ha3BaHue) (742) + TX, Steinernema spp. (anprepHaTuBHOE Ha3BaHue) (742) + TX,
Trichogramma spp. (anpTepHaTuBHOE HaszBanue) (826) + TX, Typhlodromus occidentalis
(anprepHaTuBHOE Ha3BaHue) (844) u Verticillium lecanii (anpTepHaTuBHOE Ha3BaHue) (848) +
TX,
CTEPHJIN3ATOP MOYBBI, BEIOPAHHBINA U3 TPYIIIBI BEIECTB, COCTOSALIEH U3 HoaMeTaHa

(nasBanme cornmacHo [UPAC) (542) u metun6pomuna (537) + TX,

XEMOCTEPHIIN3ATOP, BEIOPAHHBINA U3 TPYIIIBI BEIECTB, cocTosmer u3 agonara [CCN]
+ TX, 6ucasupa (ansrepHatuBHoe HasBanue) [CCN] + TX, Oycynbdana (anpTepHATHUBHOE
Ha3BaHue) [CCN] + TX, nupnydensypona (250) + TX, numaruda (anprepHaTUBHOE
Hazpanue) [CCN] + TX, xemena [CCN] + TX, xemmnsl [CCN] + TX, merenst [CCN] + TX,
metuorensl [CCN] + TX, merunadonara [CCN] + TX, mop3una [CCN] + TX, nendaypona
(amprepunatuBHOe Ha3BaHue) [CCN] + TX, rensl [CCN] + TX, THOXeMIbI (abTepHATUBHOE
Ha3BaHue) [CCN] + TX, tuorens! (ansrepHaTuBHoe Ha3BaHue) [CCN] + TX, tperamuna
(anprepHatuBHOe Ha3BaHue) [CCN] u ypenensi (anprepHaTuBHoe Ha3Banue) [CCN] + TX,

(hepOMOH HACEKOMBIX, BLIOPAHHBIN U3 TPYIIIbI BEIIECTB, COCTOsAMEN u3 (£)-new-S-eH-
I-unanerara ¢ (E)-neu-5-en-1-omnom (Ha3Banue cornacuo IUPAC) (222) + TX, (E)-tpuneu-4-
eH-1-nnauerara (HazBanue cornacuo IUPAC) (829) + TX, (F)-6-metunrent-2-eH-4-ona
(mazBanue cornacHo [IUPAC) (541) + TX, (£,Z)-rerpaneka-4,10-nuen-1-unanerara
(mazBanue cornacHo [IUPAC) (779) + TX, (Z2)-noneu-7-eH-1-unanerara (Ha3BaHUE COTJIACHO
IUPAC) (285) + TX, (Z)-rekcanen-11-enans (nazsanue coriacHo [UPAC) (436) + TX, (2)-
rekcazneu- 1 1-en-1-unanerara (Ha3sanue coriacHo [UPAC) (437) + TX, (Z)-rexcaneu-13-en-
11-un-1-unanerara (Hazsanue cornacHo [UPAC) (438) + TX, (Z)-uko3-13-en-10-oHa
(nazBanue cornmacHo IUPAC) (448) + TX, (Z)-rerpaneu-7-eH-1-amst (Ha3BaHUE COTIIACHO
IUPAC) (782) + TX, (Z)-terpaneu-9-en-1-ona (nazsanue corinacuo [UPAC) (783) + TX, (Z)-
teTpanen-9-en-1-nnanerara (Hazsanue cornacao IUPAC) (784) + TX, (7E,92)-nonexa-7,9-
nueH- 1 -unanerara (Hazsanue cornacHo [UPAC) (283) + TX, (9Z,11F)-rerpanexa-9,11-nuen-
I-unanerara (Hazsanue cornacHo [UPAC) (780) + TX, (97, 12F)-rerpanexa-9,12-nuen-1-
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wiauerata (Hazanue corjacHo [UPAC) (781) + TX, 14-merunokraneu-1-eHa (Ha3BaHUE
cornacHo IUPAC) (545) + TX, 4-meTmiiHOHaH-5-01a ¢ 4-METHITHOHAH-5-0HOM (Ha3BaHHE
cornacHo IUPAC) (544) + TX, anbda-mynpTuctpuatiHa (ansrepHaTuBHoe Hazanue) [CCN]
+ TX, 6peBukomuHa (anbrepHatuBHoe Ha3BaHue) [CCN] + TX, komasenypa (abTepHATUBHOE
HazBaHue) [CCN] + TX, konnemona (anpTepHaruBHOe Ha3Banue) (167) + TX, kyenypa
(anprepHaTtuBHOE Ha3BaHue) (179) + TX, nucnapaypa (277) + TX, noneu-8-en-1-unanerara
(nasBanue cornacuo [UPAC) (286) + TX, noneu-9-en-1-nnanerara (Ha3BaHHUE COTJIACHO
TUPAC) (287) + TX, noneka-8 + TX, 10-guen-1-unanerara (Ha3panue coriacio [UPAC)
(284) + TX, nomunukanypa (anprepHarusHoe HazBanue) [CCN] + TX, stun-4-
metmiokTaHoata (HaszBanue cornacHo [UPAC) (317) + TX, sBreHosa (anbTepHATHBHOE
Ha3BaHue) [CCN] + TX, ¢pponranuna (ansrepHaruHoe HazBanue) [CCN] + TX, roccumnypa
(ampTepHaTuBHOE Ha3BaHue) (420) + TX, rpanmnypa (421) + TX, rpanmnypa [
(anprepHaTuBHOE Ha3BaHue) (421) + TX, rparmnypa Il (anprepHaTuBHOE Ha3BaHue) (421) +
TX, rparmnypa Il (ansrepHaTuBHOE Ha3BaHue) (421) + TX, rpananypa IV (ansrepHaTuBHOE
Ha3BaHue) (421) + TX, rekcanypa [CCN] + TX, uncnueHona (abTepHATHBHOE HA3BAHUE)
[CCN] + TX, uncenona (anprepHarusHoe Hazanue) [CCN] + TX, smoHumnypa
(anprepHaTuBHOE Ha3BaHue) (481) + TX, nuuearuna (ansrepHatuBHOe Ha3BaHue) [CCN] +
TX, nutnypa (ansrepHatuBHoe HazBaHue) [CCN] + TX, nymnypa (anbTepHaTHBHOE
Ha3paHue) [CCN] + TX, mennypa [CCN] + TX, MmeratoMoeBoi KUCIOTHI (aJIbTEPHATUBHOE
Ha3panue) [CCN] + TX, mermmBrenona (ansrepHaTuBHoe HazBaHue) (540) + TX, myckanypa
(563) + TX, okraneka-2,13-nuen-1-unanerara (Ha3panue coriaacuo [UPAC) (588) + TX,
okTaneka-3,13-nuen-1-unanerara (Hazanue cornacuo IUPAC) (589) + TX, opdpanypa
(anprepHatuBHOe Ha3zBaHue) [CCN] + TX, opukranypa (anprepHaTuBHOE Ha3BaHue) (317) +
TX, ocrpamona (anbrepHaruBHOe Ha3zBaHue) [CCN] + TX, curnypa [CCN] + TX, copaununa
(anprepHaTuBHOE Ha3BaHue) (736) + TX, cynkarona (ansrepHatuBHOE HazBaHue) [CCN] +
TX, Terpanen-11-en-1-unanerara (HazBanue cornacHo [UPAC) (785) + TX, tpumeniypa
(839) + TX, Tpumennypa A (anprepHatuBHOe Ha3BaHue) (839) + TX, rpumeniypa B,
(anprepHaTuBHOE Ha3BaHue) (839) + TX, Tpumeniypa B, (anprepHaTuBHOE Ha3zBaHue) (839)
+ TX, tpumennypa C (anprepHaTuBHOE Ha3zBaHue) (839) u TpaHK-KoNa (AJTBTEPHATUBHOE
Ha3panue) [CCN] + TX,

pETIeJUIEHT OT HACEKOMBIX, BBIOPAHHBIH 13 IPYIIIBI BEIIECTB, COCTOSIIEH 13 2-
(oxtunruo)atranona (Hazsanue coriacHo [UPAC) (591) + TX, 6yronuponokcuina (933) + TX,
OyTokcu(nonunponuieHrankois) (936) + TX, nudytunanunara (Ha3BaHUE COTJIACHO

IUPAC) (1046) + TX, nubyrungranara (1047) + TX, auOyruncykiunara (Ha3BaHue
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cornmacHo IUPAC) (1048) + TX, nmstunronyamuaa [CCN] + TX, numerunkapdara [CCN] +
TX, numerundranara [CCN] + TX, stunrekcanauona (1137) + TX, rekcamuna [CCN] + TX,
metokBuH-OyTuia (1276) + TX, merunneonexkanamuna [CCN] + TX, okcamara [CCN] u
nukapuauHa [CCN] + TX,

WHCEKTHLNA, BBIOPAHHBIN M3 IPYIIIBI BELIECTB, CocTosAmel u3 1-auxmnop-1-
HUTposTaHa (HazBanue cornacHo IUPAC/Xummueckoii pedepatuBnoii ciysxoe) (1058) + TX,
1, 1-guxnop-2,2-6uc(4-s>tundenun)stana (Hazsanue cornacHo [IUPAC) (1056), + TX, 1,2-
nuxyoprponana (HazBanue cornacHo [UPA C/Xumuueckoit pedeparusnoii ciyxoe) (1062) +
TX, 1,2-puxnopnponana ¢ 1,3-nuxnopnponenom (Hazsanue cornacHo [UPAC) (1063) + TX,
1-6pom-2-xnopaTana (Ha3zeanue cornacHo IUPAC/Xumuyeckoii pedepaTuBHOM ciysxOe)
(916) + TX, 2,2,2-tpuxnop-1-(3,4-nuxnopdenmn)stunanerara (Hazpanue cornacHo [UPAC)
(1451) + TX, 2,2-nuxIOpBUHIII-2-3TUICY IbUHIITHIMEeTHIIDOChaTa (HA3BaHHE COTJIACHO
IUPAC) (1066) + TX, 2-(1,3-nutnonan-2-un)peHunanmeTiikapdamara (Ha3BaHHE COTJIACHO
IUPAC/Xumnueckoii pedepatusHoi ciyxbde) (1109) + TX, 2-(2-

OyTokCcH3ITOKCH )aTHiITHOLMaHaTa (Ha3aHue coriacHo [IUPAC/Xummueckoii pedepaTuBHON
cyxkboe) (935) + TX, 2-(4,5-aumerun-1,3-auokconan-2-un)pennnmermnkapdamara
(ma3Banme cornmacHo [UPAC/Xumuueckoit pedeparusHoii ciyxoe) (1084) + TX, 2-(4-xmop-
3,5-kcunmnokcn)atanona (HaszBanue cornacHo IUPAC) (986) + TX, 2-
xnopsunmnamsTIIdochara (HazBanue cornacHo IUPAC) (984) + TX, 2-umunazonunoHa
(ma3Banue cornacHo [IUPAC) (1225) + TX, 2-u3oBanepununnaH-1,3-nuona (Ha3BaHue
cornacHo IUPAC) (1246) + TX, 2-merun(npon-2-uHuin)aMuHopeHnIMeTniIkapbamara
(nazBanue cornacHo [UPAC) (1284) + TX, 2-TuonmraHaTodTuiuiaypaTta (Ha3BaHHE COTJIAaCHO
IUPAC) (1433) + TX, 3-6pom-1-xnopnpon-1-eHa (Ha3Banue cornacHo [IUPAC) (917) + TX,
3-merun-1-pennnnupazon-S-unnumernnkapOamara (Hazsanue coriacuo [UPAC) (1283) +
TX, 4-metun(npon-2-wHWI)aMUHO-3,5-kcumnaMmetunkapdbamara (Hazsanue cornacHo [UPAC)
(1285) + TX, 5,5-numeTmi-3-0KCOUMKIIOreKe- | -eHnnanmMernikapbamara (Ha3BaHHE COTIIACHO
IUPAC) (1085) + TX, abamextnna (1) + TX, anedara (2) + TX, aneramunpuna (4) + TX,
anerrioHa (anprepHaTuBHOe HasBaHue) [CCN] + TX, aneronpona [CCN] + TX, akpuHatpuHa
(9) + TX, akpunonutpuia (Ha3sanue cornacHo IUPAC) (861) + TX, ananukapba (15) + TX,
angukap6a (16) + TX, anpnokcukapda (863) + TX, anbapuna (864) + TX, annerpuna (17) +
TX, annocamunuHa (amprepHatuBHOe Ha3BaHue) [CCN] + TX, ammikcukapda (866) + TX,
anba-uunepmerpuna (202) + TX, anbda-sxau3ona (ansrepHarusHoe HazBanne) [CCN] +
TX, ¢pochuna amomunus (640) + TX, amunurnona (870) + TX, amunoruoara (872) + TX,

ammuHokapb6a (873) + TX, amurona (875) + TX, amurona runpookcanara (875) + TX,
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amutpasa (24) + TX, anadazuna (877) + TX, arunaruona (883) + TX, AVI 382 (xon
coenunenusi) + TX, AZ 60541 (xox coenunenus) + TX, asanupaxTiHa (aJbTepHATUBHOE
Ha3BaHue) (41) + TX, azamerudoca (42) + TX, asunadoc-stuna (44) + TX, asundoc-mernna
(45) + TX, azoroata (889) + TX, nenbra-sHAOTOKCUHOB Bacillus thuringiensis
(anprepHaTuBHOE HazBaHue) (52) + TX, Gapust rekcapTopcunkara (aJbTepHATHBHOE
HazBaHue) [CCN] + TX, 6apust monucynbhuna (HazBanue coriacHo [UPAC/Xumuueckoi
pedepatusHoii ciyxkoe) (892) + TX, 6aprpuna [CCN] + TX, Bayer 22/190 (kox pa3paboTkH)
(893) + TX, Bayer 22408 (xox pa3pabotku) (894) + TX, Gennuokapba (58) + TX,
Oendypaxkapba (60) + TX, 6encynrana (66) + TX, bera-undayrpuna (194) + TX, Gera-
nunepmerpuHa (203) + TX, 6udentpuna (76) + TX, 6noamnerpuna (78) + TX, nsomepa
OuoamneTpuH-S-UKIONEeHTeHIIa (anbTepHaTHBHOE HasBaHue) (79) + TX, bnostraHOMeTpUHA
[CCN] + TX, ouonepmerpuna (908) + TX, dbuopecmerpuna (80) + TX, duc(2-
xyopatun)3¢upa (Hazsanue cornacao IUPAC) (909) + TX, ductpudaypona (83) + TX,
bopakca (86) + TX, 6podensanepara (aaprepHaTHBHOE Ha3Banue) + TX, Opomdpensunpoca
(914) + TX, 6pomonmkieHa (918) + TX, 6pom-DDT (ansrepHaruBHOe HazBanue) [CCN] +
TX, 6pomodoca (920) + TX, 6pomodoc-atuna (921) + TX, bydenkapda (924) + TX,
oynpodesuna (99) + TX, Oyrakapbda (926) + TX, 6yraruodoca (927) + TX, SyrokapOokcuma
(103) + TX, 6yTonara (932) + TX, Oyrokcukapbokcuma (104) + TX, Oyrunnupunadena
(ampTepHaTuBHOE Ha3BaHue) + TX, kanycadoca (109) + TX, apcenara kanpuus [CCN] + TX,
uuanuaa Kanabiys (444) + TX, nonucynbduna kaneius (Hazsanue coriacuo [UPAC) (111) +
TX, kampexmopa (941) + TX, kapbanonara (943) + TX, kapbapuna (115) + TX,
kapbodypana (118) + TX, cepoyriepona (Ha3sanue cornacHo IUPAC/Xumuueckori
pedepatuHoii ciyxkbe) (945) + TX, Terpaxnopmerana (HazBanue cornacHo [UPAC) (946) +
TX, xapbodenornona (947) + TX, kapbocynbdana (119) + TX, kaprana (123) + TX,
ruapoxiopuna kaprana (123) + TX, ueBanuna (ansrepHaTuBHOe HazBanue) (725) + TX,
xyopbunmkiena (960) + TX, xmopaana (128) + TX, xnopaekona (963) + TX,
xjopaumedopma (964) + TX, ruapoxnopuna xmopaumedopma (964) + TX, xnmopatokcudoca
(129) + TX, xnopdenanupa (130) + TX, xnopdpensundoca (131) + TX, xnopduyasypona
(132) + TX, xnopmedoca (136) + TX, xnopodopma [CCN] + TX, xnoprukpuna (141) + TX,
xyoppokcnma (989) + TX, xnopmnpazodoca (990) + TX, xnopnupudoca (145) + TX,
xyoprupudoc-mermna (146) + TX, xnopruodoca (994) + TX, xpomadenozuna (150) + TX,
nuaepuHa I (696) + TX, unnepuna II (696) + TX, uunepunos (696) + TX, uuc-pecmerpuHa
(anprepHaTuBHOE HazBaHue) + TX, nucmerpuna (80) + TX, kiorurpuHa (anbTepHATUBHOE

Ha3BaHue) + TX, kinosTokapda (999) + TX, knozantena (amprepHaTuBHOe HazBaHue) [CCN] +



10

15

20

25

30

69

TX, knotmanuguna (165) + TX, aneroapcenura menu [CCN] + TX, apcenara menu [CCN] +
TX, oneara mequ [CCN] + TX, kymadoca (174) + TX, kymuroara (1006) + TX,
kporamuroHa (anprepHaTuBHOE HazBaHue) [CCN] + TX, kporokcudoca (1010) + TX,
kpydpomata (1011) + TX, kpuonura (anprepHatuBHoe HazBanue) (177) + TX, CS 708 (xon
paspabotkn) (1012) + TX, unanodendoca (1019) + TX, unanodoca (184) + TX, nuanroara
(1020) + TX, uuknerpuna [CCN] + TX, uuknonporpuna (188) + TX, uudayrpuna (193) +
TX, nuranorpuna (196) + TX, uunepmerpuna (201) + TX, undpenorpuna (206) + TX,
nupomasuHa (209) + TX, nurnoara (ansrepratusHoe HazBaHue) [CCN] + TX, d-numoneHa
(anprepHatuBHOEe Ha3BaHue) [CCN] + TX, d-Terpamerprna (abTepHATUBHOE HA3BAHUE)
(788) + TX, DAEP (1031) + TX, nazomera (216) + TX, DDT (219) + TX, nexapbodypana
(1034) + TX, nenpramerpuna (223) + TX, nemepuona (1037) + TX, nemedpuona-O (1037) +
TX, nemeduona-S (1037) + TX, nemerona (1038) + TX, nemeron-mermna (224) + TX,
nemerona-O (1038) + TX, nemeron-O-metnna (224) + TX, nemetona-S (1038) + TX,
nemeToH-S-metmna (224) + TX, nemeron-S-mermncynbdona (1039) + TX, nuadgentuypona
(226) + TX, nmamudoca (1042) + TX, nnamunadoca (1044) + TX, nuasunona (227) + TX,
mukanrona (1050) + TX, nuxnodentuona (1051) + TX, auxnopgoca (236) + TX, nuxindoca
(ampTepHaTuBHOE Ha3BaHue) + TX, nukpesuna (anprepHatuBHOe HazBanue) [CCN] + TX,
mukpotodoca (243) + TX, nuuuknanuna (244) + TX, nuenapuna (1070) + TX, auyTrn-5-
meTtmnupason-3-mwidocdara (Hazsanue cornacHo [UPAC) (1076) + TX, nudnyOenszypoHa
(250) + TX, nunopa (anvrepuatuBaoe HazBanue) [CCN] + TX, numednyrpuna [CCN] + TX,
mumedoxkca (1081) + TX, numerana (1085) + TX, numeroata (262) + TX, numerpuna (1083)
+ TX, numermnBuradoca (265) + TX, numerunana (1086) + TX, nunekca (1089) + TX,
muHekc-nuknekcuHa (1089) + TX, nunonpona (1093) + TX, nurocama (1094) + TX,
muHoceOa (1095) + TX, nunoredypana (271) + TX, nuodenonana (1099) + TX,
mrokcabensodoca (1100) + TX, nuokcakapda (1101) + TX, nuokcaruona (1102) + TX,
mucynsdorona (278) + TX, nurukpodoca (1108) + TX, DNOC (282) + TX, nopamekTuHa
(anprepHatuBHOE Ha3zBaHue) [CCN] + TX, DSP (1115) + TX, skaucrepoHa (anbTepHATUBHOE
Ha3BaHue) [CCN] + TX, EI 1642 (xon pa3padbotkn) (1118) + TX, smamektuna (291) + TX,
6enzoara smamektuHa (291) + TX, EMPC (1120) + TX, smnentpuna (292) + TX,
sHpocynbhana (294) + TX, sunoruona (1121) + TX, suapuna (1122) + TX, EPBP (1123) +
TX, EPN (297) + TX, snodenonana (1124) + TX, snpuHOMeKkTHHA (aJIbTEpHATHBHOE
Ha3panue) [CCN] + TX, acensanepara (302) + TX, stadoca (aapTepHATHBHOE HA3BAHHE)
[CCN] + TX, stuopenkapda (308) + TX, aruona (309) + TX, srunpona (310) + TX, sToat-

metuna (1134) + TX, sronpodoca (312) + TX, stunpopmuara (raszsanue cornacio IUPAC)
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[CCN] + TX, stun-DDD (anvrepHarusHoe HazBanue) (1056) + TX, srunenqudbpomuna (316)
+ TX, srunenauxnopuna (xumudeckoe HazBanue) (1136) + TX, srunenokcuna [CCN] + TX,
stopennpokca (319) + TX, srpumdoca (1142) + TX, EXD (1143) + TX, pamdypa (323) +
TX, denamudoca (326) + TX, penazadmopa (1147) + TX, penxnopdoca (1148) + TX,
¢eneraxapba (1149) + TX, pendayrpuna (1150) + TX, ¢penurporuona (335) + TX,
denobykapba (336) + TX, penokcakpuma (1153) + TX, penokcukapda (340) + TX,
denmmupurpuna (1155) + TX, pennponarpuna (342) + TX, ¢pennupana (aapTepHATUBHOE
Ha3BaHue) + TX, pencynpdoruona (1158) + TX, pentuona (346) + TX, penrnon-stuna
[CCN] + TX, denBanepata (349) + TX, punponuna (354) + TX, ¢pnonukamuna (358) + TX,
¢dnybennnamuna (peructpauonnbiii Ne CAS: 272451-65-7) + TX, ¢pnykodpypona (1168) +
TX, ¢pnyuuknokcypona (366) + TX, ¢ayuutpunara (367) + TX, ¢payenernna (1169) + TX,
bnydpenepuma [CCN] + TX, ¢paydenokcypona (370) + TX, paydennpokca (1171) + TX,
dnymerpuna (372) + TX, ¢pmosanunara (1184) + TX, FMC 1137 (xox pa3pabotkn) (1185) +
TX, ¢ponodoca (1191) + TX, popmeranara (405) + TX, runpoxnopuna popmeranara (405) +
TX, ¢popmornona (1192) + TX, popmnapanara (1193) + TX, pocmernnana (1194) + TX,
docmupara (1195) + TX, dpocruazara (408) + TX, poctusrana (1196) + TX, pyparnoxapda
(412) + TX, ¢pyperpuna (1200) + TX, ramma-uuranorpuna (197) + TX, ramma-HCH (430) +
TX, ryasatuna (422) + TX, aunerartos ryasarusa (422) + TX, GY-81 (xon paspaborkn) (423)
+ TX, randennpokca (424) + TX, ranodpenozuna (425) + TX, HCH (430) + TX, HEOD
(1070) + TX, renrtaxmnopa (1211) + TX, renrenogoca (432) + TX, rerepodpoca [CCN] + TX,
rekcagaymypona (439) + TX, HHDN (864) + TX, runpamerunnona (443) + TX,
uaHoBogopona (444) + TX, ruaponpena (445) + TX, xukBunkap6a (1223) + TX,
umuakiaonpuaa (458) + TX, umunporpuna (460) + TX, unnokcakap0a (465) + TX,
Honmerana (Ha3Banue cornacHo IUPAC) (542) + TX, IPSP (1229) + TX, ucazodoca (1231) +
TX, m3obenzana (1232) + TX, u3okapbodoca (anprepHaTuBHOE Ha3zBaHue) (473) + TX,
usonpuHa (1235) + TX, uzodendoca (1236) + TX, uzonana (1237) + TX, uzonpokapbda (472)
+ TX, monpomui-O-(MeTokcnamuHOTHO(OCh OpHII)canuimiaTa (Ha3BaHHE COTJIACHO
IUPAC) (473) + TX, uzonporuonana (474) + TX, uzoruoara (1244) + TX, uzokcarnona
(480) + TX, uepmekTuHa (anprepHatuBHOe Ha3Banue) [CCN] + TX, xxacmommna I (696) +
TX, sxacmonmna 11 (696) + TX, fionodendoca (1248) + TX, roBeHIMIBHOTO TOpMOHa |
(anprepHaTtuBHOE HazBaHue) [CCN] + TX, roBeHunbHOrO ropmona Il (anbrepHaTnBHOE
Ha3panue) [CCN] + TX, roBenunpHOTO ropmona I1I (amprepratuBHoe HazBanue) [CCN] +
TX, xenesana (1249) + TX, kunonpena (484) + TX, namOna-uuranorpuna (198) + TX,
apcenara ceuua [CCN] + TX, nenumexrnna (CCN) + TX, nenrodoca (1250) + TX,
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muHAana (430) + TX, mupumdoca (1251) + TX, mrodenypona (490) + TX, nurunatnoHa
(1253) + TX, m-xymenunmerunkapdbamara (HazBanue cornacHo IUPAC) (1014) + TX,
¢dochuna maruus (Hazsanue cornacHo IUPAC) (640) + TX, manaruona (492) + TX,
masnioHoOeHa (1254) + TX, masunokca (1255) + TX, mekapbama (502) + TX, mexappona
(1258) + TX, menazona (1260) + TX, medocdonana (1261) + TX, xnopuna pryru (513) +
TX, mecynbdendoca (1263) + TX, meradpaymuzona (CCN) + TX, merama (519) + TX,
MeTaM-Kanus (anprepHaTuBHOE Ha3zBaHue) (519) + TX, meram-Hatpus (519) + TX,
merakpudoca (1266) + TX, meramunodoca (527) + TX, merancynbhormnpTopuna
(nasBanue cornacHo IUPAC/Xumudeckoii pedeparusnoii ciy:x0e) (1268) + TX,
meruaatuona (529) + TX, mernokap0a (530) + TX, merokpotodoca (1273) + TX, meromuna
(531) + TX, meronpena (532) + TX, merokBuH-OyTmna (1276) + TX, merorprna
(anprepHaTuBHOE Ha3BaHue) (533) + TX, merokcuxmopa (534) + TX, merokcudeHoznna
(535) + TX, merunbpomupa (537) + TX, mernnuzornonnanara (543) + TX,
metuixiopodopma (ansrepHaruBHOe HazBanue) [CCN] + TX, merunenxnopuna [CCN] +
TX, merodnyrpuna [CCN] + TX, metonkap0ba (550) + TX, merokcanuasona (1288) + TX,
meBHuH(poca (556) + TX, mekcakapOata (1290) + TX, mundbemextuna (557) + TX, okcuma
mubOeMuiHa (anprepHaTuBHOe HazBaHue) [CCN] + TX, munadoxkca (1293) + TX, mupekca
(1294) + TX, monokpotodoca (561) + TX, mopdporuona (1300) + TX, mokcuaexTrHa
(amprepunatuBHOe Ha3BaHue) [CCN] + TX, nadranodoca (anprepHaTuBHOe HazBaHue) [CCN]
+ TX, nanena (567) + TX, Hadranuna (mazsanue cornaco [UPAC/Xumnueckoit
pedeparusHoii ciysx6e) (1303) + TX, NC-170 (kox pazpabotku) (1306) + TX, NC-184 (xoxn
coenunenusi) + TX, aukoruna (578) + TX, cynedara Hukoruna (578) + TX, Hupnypuauna
(1309) + TX, nurennupama (579) + TX, uurnazuna (1311) + TX, nutpunaxapba (1313) +
TX, xommiekca HuTpriakapba u xiopuaa nuHka 1:1 (1313) + TX, NNI-0101 (kon
coenunenusi) + TX, NNI-0250 (kox coequnenusi) + TX, HOpHUKOTHHA (TPaAHLIMOHHOE
HazBaHue) (1319) + TX, noBanypona (585) + TX, HoBudaymypona (586) + TX, O-5-nuxinop-
4-tionpenmn-O->tumstuindochonornoara (Hazsanue coriacao IUPAC) (1057) + TX, O,0-
aaTu-0-4-metni-2-okco-2H-xpomen-7-ungocdoporroata (Hazpanue corjacHo [UPAC)
(1074) + TX, O,0-mn3tun-0O-6-metun-2-nponuinupuMuanH-4-uidocdoporroara (Ha3BaHHE
cornmacao IUPAC) (1075) + TX, O,0,0',0'-rerpanpomunautruonupodocdara (Ha3BaHue
cornacao IUPAC) (1424) + TX, onennoBoit kucnotsl (Ha3Banue cornacao IUPAC) (593) +
TX, omeroata (594) + TX, okcammna (602) + TX, okcunemeron-meruna (609) + TX,
okcunenpogoca (1324) + TX, okcugucynbporona (1325) + TX, pp'-DDT (219) + TX, napa-
muxnopoenszona [CCN] + TX, napatuona (615) + TX, nmapatnon-meruna (616) + TX,
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nerpaypoHa (anprepHatuBHoe Ha3Banue) [CCN] + TX, nenraxnopdenona (623) + TX,
neHraxjopdenmiuaypara (Hazsanue cornacHo I[UPAC) (623) + TX, nepmerpuna (626) + TX,
HeTaHbIX Macen (anpTepHaTHBHOE Ha3BaHue) (628) + TX, PH 60-38 (xon pa3pabotkn)
(1328) + TX, ¢enkanrona (1330) + TX, ¢penorpuna (630) + TX, ¢penroara (631) + TX,
dopara (636) + TX, dozanona (637) + TX, docdonana (1338) + TX, pocmera (638) + TX,
docuuxsopa (1339) + TX, dpochamunona (639) + TX, pocduna (Ha3BaHME COrIACHO
IUPAC) (640) + TX, dokcuma (642) + TX, pokcum-mermna (1340) + TX, nupumeradoca
(1344) + TX, nupumukapba (651) + TX, nupumudoc-stuna (1345) + TX, nupumudoc-
metuia (652) + TX, momuxaopAULUKIONEHTAAUEHOBBIX N30MEePOB (Ha3BaHHE COTJIACHO
IUPAC) (1346) + TX, nonuxyiopTepneHoB (TpanuiuonHoe HasBanue) (1347) + TX, apcenura
kamus [CCN] + TX, tnounanara xkamus [CCN] + TX, npamnerpuna (655) + TX, npexouena I
(anprepHatuBHOe Ha3BaHue) [CCN] + TX, npekouena I (anmprepHaTuBHOE HazBaHue) [CCN]
+ TX, npekonena III (ansrepratusHoe HazBanue) [CCN] + TX, npumunodoca (1349) + TX,
npodenodoca (662) + TX, npodayrpuna [CCN] + TX, npomanuna (1354) + TX,
npomekapba (1355) + TX, nponadoca (1356) + TX, nponeramdoca (673) + TX, nporokcypa
(678) + TX, mporunaruona (1360) + TX, nporuodoca (686) + TX, nporoara (1362) + TX,
nporpudendyra [CCN] + TX, numerposuna (688) + TX, nupaknodoca (689) + TX,
nupazodoca (693) + TX, mupecmerpuna (1367) + TX, nuperpuna I (696) + TX, nuperpuna
II (696) + TX, nuperpunos (696) + TX, nupungabena (699) + TX, nupunanuina (700) + TX,
nupunadentrona (701) + TX, nupumuaudena (706) + TX, nupumurara (1370) + TX,
nupurnpokcudena (708) + TX, ksaccun (anprepratusHoe Ha3Banue) [CCN] + TX,
kBuHandoca (711) + TX, ksunandoc-meruna (1376) + TX, ksunorrona (1380) + TX,
kBuHTHO(OCa (1381) + TX, R-1492 (xon paspadorkm) (1382) + TX, padokcanuna
(anprepHatuBHOe Ha3zBaHue) [CCN] + TX, pecmerpuna (719) + TX, poreHona (722) + TX,
RU 15525 (xon paspadotkn) (723) + TX, RU 25475 (xon paspadorku) (1386) + TX, puanuun
(anprepHaTuBHOE Ha3BaHue) (1387) + TX, puanonuHa (TpaguuuoHHoe HasBanue) (1387) +
TX, cabapumnel (anpTepHaTHBHOE Ha3BaHue) (725) + TX, mpanana (1389) + TX, cebydoca
(ampTepHaTHBHOE Ha3BaHue) + TX, cenmamektuHa (amprepHaTuBHOE Ha3BaHue) [CCN] + TX,
S1-0009 (xon coemuuenwusi) + TX, SI-0205 (kox coenunenust) + TX, SI-0404 (kox
coenunenusi) + TX, SI-0405 (kox coenunennst) + TX, cunadayodena (728) + TX, SN 72129
(xon paspadotkn) (1397) + TX, apcenura Hatpus [CCN] + TX, nuannna natpus (444) + TX,
¢dTopuna marpus (HazBanue cornacHo IUPAC/Xumnueckoii pedeparnuBroii ciyxoe) (1399) +
TX, rexcapropcunukara Hatpus (1400) + TX, nenraxnopdpenokcuna Hatpus (623) + TX,

cenenara Hatpus (Ha3BaHue corsacHo [IUPAC) (1401) + TX, tuonmanara Hatpus [CCN] +
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TX, copamuna (1402) + TX, cniunocana (737) + TX, cnupomesudena (739) + TX,
crmporerpamara (CCN) + TX, cynkodypona (746) + TX, cynkopypon-natpus (746) + TX,
cynbpaypamuna (750) + TX, cynbporena (753) + TX, cynsdypundropuna (756) + TX,
cynbrpogoca (1408) + TX, nerrapHbix Macen (adbTepHaTUBHOE HasBaHue) (758) + TX, Tay-
¢moBanunHara (398) + TX, tasumkap6a (1412) + TX, TDE (1414) + TX, tebydenosuna (762)
+ TX, Tebydennupana (763) + TX, rebynupumdoca (764) + TX, tedpnydensypona (768) +
TX, redpnyrpuna (769) + TX, Temedoca (770) + TX, TEPP (1417) + TX, TepannerpuHa
(1418) + TX, Tepbama (anprepHaTiBHOE Ha3Banue) + TX, TepOydoca (773) + TX,
tetpaxyopatana [CCN] + TX, rerpaxnopsundoca (777) + TX, rerpamerpuna (787) + TX,
teta-unepmerpuna (204) + TX, tnaxinonpuna (791) + TX, tnadeHokca (aabTepHaTUBHOE
Ha3BaHue) + TX, Tnamerokcama (792) + TX, Tukpodoca (1428) + TX, Tnokapbokcuma
(1431) + TX, Tnouuknama (798) + TX, Tnounknama ruapookcanara (798) + TX, Tnogukapba
(799) + TX, Tnodanokca (800) + TX, Tnomerona (801) + TX, tnonasuna (1434) + TX,
tuocyntana (803) + TX, Tuocynran-Harpus (803) + TX, TypuHrueHcrHa (abTepHATUBHOE
HazBaHue) [CCN] + TX, Tondennupana (809) + TX, tpanomerpuna (812) + TX,
Tpancdayrpuna (813) + TX, tpancnepmerpuna (1440) + TX, tpuamudoca (1441) + TX,
Tpuazamarta (818) + TX, tpuazogoca (820) + TX, Tpuasypona (anpTepHaTHBHOE Ha3BaHUE) +
TX, Tpuxnopdona (824) + TX, rpuxnopmeradoca-3 (anprepHaruBHoe HazaHue) [CCN] +
TX, tpuxnoponara (1452) + TX, tpudenodoca (1455) + TX, tpudnymypona (835) + TX,
tpumerakapba (840) + TX, Tpunpena (1459) + TX, samunoruona (847) + TX, Banununposna
[CCN] + TX, Beparpununa (anprepHaTuBHoe Ha3zBauue) (725) + TX, Beparpuna
(ampTepHaTuBHOE Ha3BaHue) (725) + TX, XMC (853) + TX, kcununkapba (854) + TX, YI-
5302 (xon coenmunenwusi) + TX, 3era-uunepmerpuna (205) + TX, seramerpuHa
(anprepHatuBHOE Ha3BaHue) + TX, pocduna nunka (640) + TX, 3omanpodoca (1469) u ZXI
8901 (xon paspadortkm) (858) + TX, umantpanunumnpodia [736994-63-19] + TX,
xjopantpanmumnpoja [S00008-45-7] + TX, uuenonupadena [560121-52-0] + TX,
udaymerodpena [400882-07-7] + TX, nupudnyksunazona [337458-27-2] + TX,
criuHeropama [ 187166-40-1 + 187166-15-0] + TX, cnuporerpamara [203313-25-1] + TX,
cynbdokcadnopa [946578-00-3] + TX, ¢paydunpona [704886-18-0] + TX, menepdnyTpuna
[915288-13-0] + TX, terpamerundnyrpuna [84937-88-2] + TX, Tpudaymesonupuma
(packperreiii B WO 2012/092115) + TX,

MOJUTKOCKOLIHI, BBIOPAHHBIHM U3 IPYIIBI BEMIECTB, COCTOSIIEH 13 OKCHUAA
ouc(Tpudyrunonosa) (HazBanue coriacuo I[UPAC) (913) + TX, 6pomaneramuna [CCN] +

TX, apcenara xanpiusi [CCN] + TX, knosrokapOa (999) + TX, aneroapcennra meau [CCN]
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+ TX, cynsdara menu (172) + TX, penruna (347) + TX, pochopHOKHCTOTO XKeme3a
(nazBanue cornacHo [UPAC) (352) + TX, meranbaeruna (518) + TX, mernokap6a (530) +
TX, auxnozamuna (576) + TX, auknozamun-onamuna (576) + TX, nerraxnopdenona (623) +
TX, nenraxnopdenokcuna vatpus (623) + TX, tasumkapba (1412) + TX, tnoauxapda (799)
+ TX, okcuna Tpubyrunonosa (913) + TX, tpudpermopda (1454) + TX, tpumeraxapda (840)
+ TX, anerata Tpudenunonona (Hazsanue coriacuo [UPAC) (347) u runpokcuna
tpudenunonosa (Hazsanue cornacHo [UPAC) (347) + TX, nupunpona [394730-71-3] + TX,
HEMaTOLU/, BEIOPAHHBIN U3 TPYIIbI BelecTs, coctosimeii n3 AKD-3088 (kon
coequnenusi) + TX, 1,2-qubpom-3-xnopnponana (Hazanue cornacHo [UPAC/Xumuueckoii
pedepatusHoii ciyxbe) (1045) + TX, 1,2-guxnoprponaHa (Ha3BaHUE COTJIACHO
IUPAC/Xumunueckoii pedepatusHoii ciyxbe) (1062) + TX, 1,2-quxnopnponana ¢ 1,3-
muxyopriponeroM (Hazeanue cornacHo [UPAC) (1063) + TX, 1,3-auxnopnpornena (233) +
TX, 3,4-npuxnoprerparuaporuoden-1,1-nuokcuna (Hazsanue cornacHo [UPAC/Xumuueckoit
pedeparuHoii ciysx6e) (1065) + TX, 3-(4-xnopennn)-S-mernnponannna (Ha3BaHUE
cornmacao IUPAC) (980) + TX, 5-metun-6-tuokco-1,3,5-tnanuasmHan-3-uiaykCcyCHOM
kucnotsl (HazBanue coriacHo IUPAC) (1286) + TX, 6-u30neHTeHIIIAMHHOITY PUHA
(anprepHaTuBHOE HazBaHue) (210) + TX, abamexTuna (1) + TX, aneronpona [CCN] + TX,
ananukap6a (15) + TX, angukap6a (16) + TX, anbnokcukapba (863) + TX, AZ 60541 (xon
coequHenusi) + TX, Oenknornaza [CCN] + TX, 6enomuina (62) + TX, OyrunnupunadeHa
(anprepHaTuBHOE HazBaHue) + TX, kanycadoca (109) + TX, kapbodypana (118) + TX,
cepoyriepona (945) + TX, kap6ocynbdana (119) + TX, xnaopnukpuna (141) + TX,
xjnoprmpudoca (145) + TX, knoarokapbda (999) + TX, UMTOKUHUHOB (aJbTEPHATHBHOE
HazBaHue) (210) + TX, nasomera (216) + TX, DBCP (1045) + TX, DCIP (218) + TX,
mrnamunadoca (1044) + TX, nuxnodentuona (1051) + TX, nuknudoca (anbrepHaTHBHOE
Ha3BaHue) + TX, mumeroara (262) + TX, nopamektuHa (anbrepHatuBHoe Ha3Banue) [CCN] +
TX, smamextuna (291) + TX, 6enzoara smamekTHHa (291) + TX, snpuHOMEKTHHA
(amprepHatuBHOE HazBaHue) [CCN] + TX, sronpodoca (312) + TX, stunenaudpomuna (316)
+ TX, penamucoca (326) + TX, pennupana (anprepHaTuBHOE Ha3BaHue) + TX,
dencynbporrona (1158) + TX, pocruazara (408) + TX, pocrurtana (1196) + TX,
bypdypans (ansrepratusHoe HazBaHue) [CCN] + TX, GY-81 (xon paspadorkm) (423) + TX,
rerepodoca [CCN] + TX, fionmerana (Hasanue coriacHo [IUPAC) (542) + TX,
mamunodoca (1230) + TX, ncazodoca (1231) + TX, uBepmekTuHa (aIbTEPHATHBHOE
HasBaHue) [CCN] + TX, kunernna (anprepHatuBHoe Ha3Banue) (210) + TX, mexapdpona

(1258) + TX, merama (519) + TX, meram-kanus (anprepHaTuBHOe Ha3BaHue) (519) + TX,
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meraMm-Hatpus (519) + TX, merundpomuna (537) + TX, mermmzorrnormanata (543) + TX,
okcnuma MuibbemunnHa (anprepHarusHoe HazaHue) [CCN] + TX, MmokcunekTuHa
(amprepHatuBHOe Ha3BaHue) [CCN] + TX, komnosuuuu ¢ Myrothecium verrucaria
(anprepHaTuBHOe Ha3BaHue) (565) + TX, NC-184 (xon coenunenus) + TX, okcamuna (602) +
TX, dopara (636) + TX, pochamunona (639) + TX, pocdokapdba [CCN] + TX, cebydoca
(anprepHaTuBHOE Ha3BaHue) + TX, cenamekTuHa (anprepHaTuBHOe Ha3zBaHue) [CCN] + TX,
ciuHocana (737) + TX, tepbama (anbrepHaTuBHOe Ha3Banue) + TX, TepOydoca (773) + TX,
terpaxjoptuodena (HazBanue cornacHo [UPAC/Xumudeckoii pedepaTuBHOM CiyskOe)
(1422) + TX, Tnadenokca (anprepratuBHoe Ha3BaHue) + TX, Tnonasuna (1434) + TX,
Tpuazodoca (820) + TX, Tpuasypona (anprepHaTuBHOe Ha3zBaHue) + TX, kcreHonoB [CCN]
+ TX, YI-5302 (kox coenuHeHus1) u 3eaTHHA (anbTepHaTUBHOE Ha3BaHue) (210) + TX,
baysHcyabdona [318290-98-1] + TX,

UHruOUTOp HUTpHU(UKALNY, BEHIOPAHHBIA U3 TPYIIIBI BEIIECTB, COCTOSIIEH 13
stunkcanTara kanus [CCN] u aurpanupuna (580) + TX;

AKTHBATOP POCTA PACTEHMs, BBIOPAHHBINA U3 TPYIIIIBI BEIECTB, COCTOSIIEH 13
armbensonapa (6) + TX, anubensonap-S-meruna (6) + TX, npobenazona (658) u skcTpakra
Reynoutria sachalinensis (anbrepHaTusHoe HazBanue) (720) + TX,

POIEHTHILIHI, BBIOPAHHBIN U3 TPYIIIbI BELIECTB, COCTOALIEH 13 2-U30BaJIepUIIHH/IAH-
1,3-nuona (HazBanue cornacHo [IUPAC) (1246) + TX, 4-(xuHokcanuH-2-
unaMuHo)oen3oncyabonamuna (Hazpanue corinacuo [UPAC) (748) + TX, anbda-
xnopruapuna [CCN] + TX, pocduna amomunus (640) + TX, ANTU (880) + TX, oxcuna
mbimbsika (882) + TX, kapobonara Oapusi (891) + TX, 6uctuocemu (912) + TX, Opoaudakyma
(89) + TX, 6pomanuonona (91) + TX, Opomeranuna (92) + TX, nunanuna kanapuus (444) +
TX, xnopanoza (127) + TX, xnopodauunona (140) + TX, xonexkanprmdepona
(anprepHaTuBHOE Ha3BaHue) (850) + TX, kymaxmopa (1004) + TX, kymadypuna (1005) + TX,
kymarerpanuia (175) + TX, kpumununa (1009) + TX, nudenakyma (246) + TX,
mudernanona (249) + TX, nudanmnona (273) + TX, sprokansuudepona (301) + TX,
¢dnokymadena (357) + TX, ¢ropaueramuna (379) + TX, paynponaauna (1183) + TX,
ruapoxnopuna ¢paynponanusa (1183) + TX, ramma-HCH (430) + TX, HCH (430) + TX,
uanoBoaopona (444) + TX, fionmerana (Ha3zsanue cornacuo IUPAC) (542) + TX, nunnana
(430) + TX, dpochuna maraus (Ha3Barue cornacHo IUPAC) (640) + TX, merunOpomuna
(537) + TX, nopOopmuna (1318) + TX, docaneruma (1336) + TX, dpochuna (HazBanue
cornacHo IUPAC) (640) + TX, docdopa [CCN] + TX, nurnona (1341) + TX, apcenura
kamusa [CCN] + TX, nupunypona (1371) + TX, cuunnuposuna (1390) + TX, apcenura
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Hatpust [CCN] + TX, unanuna Hatpus (444) + TX, ¢propauerara narpus (735) + TX,
crpuxnuHa (745) + TX, cynedara tanaus [CCN] + TX, Bapdapuna (851) u pocduna nuaka
(640) + TX,

CHHEPTHCT, BBIOPAHHBIN U3 TPYMIIbI BELIECTB, COCTOsAIeH 13 2-(2-

OyTokcuaTOKCH )aTrnuneponmiarta (Hazsanue cornacHo [IUPAC) (934) + TX, 5-(1,3-
OEeH30IMOKCOJI-5-11)-3-TeKCHIIuKIorekc-2-eHoHa (HasBanue corjgacHo IUPAC) (903) + TX,
(bapHe3oJa ¢ HEPOJIUIOJIOM (aJbTepHATHBHOE HazBaHue) (324) + TX, MB-599 (xon
pazpabotkn) (498) + TX, MGK 264 (kox pa3padbotkn) (296) + TX, nunepoHunOyTokcuaa
(649) + TX, nunporana (1343) + TX, m3omepa nponmna (1358) + TX, S421 (kon
pazpadotkmn) (724) + TX, cezamekca (1393) + TX, cesacmosmna (1394) u cynbdokcuna
(1406) + TX,

CPEACTBO IUI OTIyTUBAHUS JKUBOTHBIX, BBIOPAHHOE U3 IPYIIIBI BEMIECTB, COCTOSIIEH
u3 aaTpaxuHoHa (32) + TX, xnopanosa (127) + TX, nadrenara menu [CCN] + TX,
okcuxyopuaa menu (171) + TX, anasunona (227) + TX, munukiIoneHTaaneHa (XUMUIECKOe
Ha3BaHue) (1069) + TX, ryaszatuna (422) + TX, aneraros ryasatuna (422) + TX, metnokapOa
(530) + TX, nupuann-4-amuna (Hazsanue coramacHo IUPAC) (23) + TX, tupama (804) + TX,
Tpumetakapba (840) + TX, naprenara ruaka [CCN] u 3upama (856) + TX,

BUPYLU, BHIOPAHHBIHN U3 IPYIIBI BEIIECTB, COCTOSIIEH U3 MIMaHUHA (aIbTEpHATHBHOE
Ha3BaHue) [CCN] u pubasupuna (anprepHatuBHOe HazBaHue) [CCN] + TX,

3aILIUTHOE CPEACTBO IJIS paH, BBIOPAHHOE M3 TPYIIIbI BEIECTB, COCTOSALIEH 13 OKCHIA
prytu (512) + TX, oxrununona (590) u Tnodanar-mermna (802) + TX,

1 OMOJIOTHYECKH aKTUBHBIE COEAMHEHUs], BHIOPAHHBIE U3 TPYIIIbI, COCTOSIIEH 13
azakoHasona (60207-31-0] + TX, Ourepranona [70585-36-3] + TX, 6pomykoHa3ona [116255-
48-2] + TX, uunpokoHnasona [94361-06-5] + TX, nudenokonazona [119446-68-3] + TX,
OuHUKOHA30Ja [83657-24-3] + TX, snokcukonasona [ 106325-08-0] + TX, penOykoHazomna
[114369-43-6] + TX, dnykBunkoHazona [136426-54-5] + TX, ¢aycunazona [85509-19-9] +
TX, ¢pnyrpuadona [76674-21-0] + TX, rekcakonazona [79983-71-4] + TX, umazanuna
[35554-44-0] + TX, umubenkonasona [86598-92-7] + TX, unkonazona [125225-28-7] + TX,
MeTkoHa3oma [125116-23-6] + TX, muknobyranwmna [88671-89-0] + TX, nedypaszoara
[101903-30-4] + TX, nenkonazona [66246-88-6] + TX, npornokonazona [178928-70-6] +
TX, nupudenokca [88283-41-4] + TX, mpoxuopasa [67747-09-5] + TX, nponukoHazona
[60207-90-1] + TX, cumekonazona [149508-90-7] + TX, TeOykonazona [107534-96-3] + TX,
terpakonasoja [112281-77-3] + TX, tpuanumedona [43121-43-3] + TX, TpuagumeHosna
[55219-65-3] + TX, tpudaymuzomna [99387-89-0] + TX, tpurukonazona [131983-72-7] +
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TX, anuumunona [12771-68-5] + TX, penapumona [60168-88-9] + TX, nyapumorna [63284-
71-9] + TX, 6ynmupumara [41483-43-6] + TX, numerupumona [5221-53-4] + TX, stupumona
[23947-60-6] + TX, nomemopda [1593-77-7] + TX, pernponuauna [67306-00-7] + TX,
dennponumopda [67564-91-4] + TX, cnupokcamuna [118134-30-8] + TX, tpunemopda
[81412-43-3] + TX, nunponununa [121552-61-2] + TX, menanunupuma [110235-47-7] +
TX, nupumeranuna [53112-28-0] + TX, pennuknonuna [74738-17-3] + TX, pnyauokconumna
[131341-86-1] + TX, Genanakcuna [71626-11-4] + TX, ¢pypanakcuna [S7646-30-7] + TX,
metanakcuia [57837-19-1] + TX, R-meranakcuna [70630-17-0] + TX, odypaca [58810-48-3]
+ TX, okcagukcuna [77732-09-3] + TX, 6enommuna [17804-35-2] + TX, kapOennazuma
[10605-21-7] + TX, nebakapba [62732-91-6] + TX, dybOepunazona [3878-19-1] + TX,
tuabennasosna [ 148-79-8] + TX, xyno3onunara [84332-86-5] + TX, nuxno3onuHa [24201-58-
9] + TX, unponuona [36734-19-7] + TX, muknozonuna [54864-61-8] + TX, mpounmunoHa
[32809-16-8] + TX, Bunkjo30auHa [50471-44-8] + TX, 6ockanuna [188425-85-6] + TX,
kapOokcuHa [5234-68-4] + TX, dpendypama [24691-80-3] + TX, pnyronanuna [66332-96-5]
+ TX, menponuna [55814-41-0] + TX, okcukapbokcuHna [5259-88-1] + TX, nenrnonupana
[183675-82-3] + TX, tudnyszamuna [130000-40-7] + TX, ryasatuna [108173-90-6] + TX,
nonuHa [2439-10-3] [112-65-2] (cBobonHoe ocHoBanue) + TX, umuHokTanuua [13516-27-3]
+ TX, a3okcucrpoduna [131860-33-8] + TX, numokcuctpodbuna [149961-52-4] + TX,
sHectpobypuna {Proc. BCPC, Int. Congr., Glasgow, 2003, 1, 93} + TX, ¢nyokcactpobuna
[361377-29-9] + TX, kpe3okcum-meruina [ 143390-89-0] + TX, meromunoctpobuna [133408-
50-1] + TX, tpudnokcucrpodbuna [141517-21-7] + TX, opuzactpobuna [248593-16-0] + TX,
nukokcucTpoduna [117428-22-5] + TX, nupaknoctpodbuna [175013-18-0] + TX, dpepbama
[14484-64-1] + TX, manko3eba [8018-01-7] + TX, maneba [12427-38-2] + TX, merupama
[9006-42-2] + TX, npormueda [12071-83-9] + TX, Tupama [137-26-8] + TX, 3uneba [12122-
67-7] + TX, 3upama [137-30-4] + TX, kanradona [2425-06-1] + TX, kanrana [133-06-2] +
TX, nuxnodnyanuna [1085-98-9] + TX, ¢ropumuna [41205-21-4] + TX, donmera [133-07-3]
+ TX, romundayanuna [731-27-1] + TX, 6opnocckoii cmecu [8011-63-0] + TX, ruapokcuaa
menu [20427-59-2] + TX, okcuxnopuna meau [ 1332-40-7] + TX, cynedara menu [7758-98-7]
+ TX, okcuma meau [1317-39-1] + TX, mankonmepa [53988-93-5] + TX, okcun-menu
[10380-28-6] + TX, nunokamna [131-72-6] + TX, aurporan-uzonponuna [ 10552-74-6] + TX,
saudendoca [17109-49-8] + TX, unpodendoca [26087-47-8] + TX, uzonporuomnana [S0512-
35-11 + TX, docnudena [36519-00-3] + TX, mupazodoca [13457-18-6] + TX, Tonknodoc-
metmia [57018-04-9] + TX, auubensonap-S-mermna [135158-54-2] + TX, anunazuna [101-
05-3] + TX, 6enrnaBanmukapba [413615-35-7] + TX, 6nactunuanna-S [2079-00-7] + TX,
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xuHOMeTHoHata [2439-01-2] + TX, xnmoponeda [2675-77-6] + TX, xnoporanonuna [1897-45-
6] + TX, mudnydenamuna [/80409-60-3] + TX, uumokcanuna [57966-95-7] + TX, nuxyioHa
[117-80-6] + TX, nuknouumera [139920-32-4] + TX, nuknomesuna [62865-36-5] + TX,
aukyopana [99-30-9] + TX, mustopenkapbda [87130-20-9] + TX, numeromopda /110488-70-
5]+ TX, SYP-LIOO (bnymopda) [211867-47-9] + TX, nutuaHoHa [3347-22-6] + TX,
stabokcama [162650-77-3] + TX, stpununaszona [2593-15-9] + TX, pamokcanona [131807-
57-3] + TX, benamunona [161326-34-7] + TX, denokcanuna [115852-48-7] + TX, penruna
[668-34-8] + TX, bepumsona [89269-64-7] + TX, pnyasunama [79622-59-6] + TX,
¢nyormukonuaa [239110-15-7] + TX, ¢paycynsdpamuna [106917-52-6] + TX, ¢penrexcamuna
[126833-17-8] + TX, dbocermn-amomunus [39148-24-8] + TX, xumekcazona [10004-44-1] +
TX, unposanmukap6a [140923-17-7] + TX, IKF-916 (unazodpamuna) [120116-88-3] + TX,
kacyramunuHa [6980-18-3] + TX, meracynbdokapda [66952-49-6] + TX, merpadenona
[220899-03-6] + TX, nenuukypoHna [66063-05-6] + TX, ¢ranmuna [27355-22-2] + TX,
nosmokcrHoB [11113-80-7] + TX, npobenazona [27605-76-1] + TX, npomnamokapba [25606-
41-1] + TX, npoksunazuzga [ 189278-12-4] + TX, nupoksunona [57369-32-1] + TX,
kBUHOKcU(eHa [ 124495-18-7] + TX, kBunaTO3eHa [82-68-8] + TX, cepri [7704-34-9] + TX,
tranunauia [223580-51-6] + TX, tpuazokcuaa [72459-58-6] + TX, tpuuuknazona [41814-78-
2]+ TX, tpudopuna [26644-46-2] + TX, Bamunamununa [37248-47-8] + TX, 3okcamuna
(RH7281) [156052-68-5] + TX, mangunponamuaa [374726-62-2] + TX, usonupazama
[881685-58-1] + TX, cenakcana [874967-67-6] + TX, (9-nuxnopmerunen-1,2,3,4-
Terparunpo-1,4-meranonadranes-5-un)-amuaa 3-gupTopmeri- 1 -merni- | H-nupason-4-
kapOOHOBOM KUCJIOTHI (packpbitoro B WO 2007/048556) + TX, (3',4',5'-rpudTopbudenrn-2-
wi)-amuaa 3-gudropmeri- 1 -merui- 1 H-nupason-4-kapOoHOBOH KHCIOTHI (PACKPBITOTO B
WO 2006/087343) + TX, [(35,4R,4aR,65,6aS,12R,12a8,12bS)-3-
[(muknonponunkapoonmn)okcu]-1,3,4,4a,5,6,6a,12,12a, 12b-gexarunpo-6, 1 2-quruapoxcu-
4,6a,12b-tpumernin-11-okco-9-(3-mupununmn)-2H, 1 1 Huadro[2,1-b]nupano| 3,4-e jnupan-4-
W |MeTHINUKIoNnponankapookeuiarta [915972-17-7] + TX u 1,3,5-trpumernn-N-(2-metni-1-
okconponwi)-N-[3-(2-metunmnpornun)-4-[2,2,2-tpudTop-1-merokcu-1-
(Tpudropmermn)sti|pennn |- 1 H-mupaszon-4-kapbokcamuna [926914-55-8] + TX,

Wi OMONIOTUYECKU aKTHBHOE COEUHEHHE, BBIOPAHHOE U3 IPYIIIbI, COCTOSAIEeH 13 N-
[(5-xn0p-2-u3onponundenrn)merin |-N-uuknonponui-3 -(nudropmerwn)-5-grop-1-
meTtmnupaszon-4-kapookcamuna + TX, 2,6-numerun-1H,5H-[1,4]nutnnno[2,3-c:5,6-
c¢'laummppon-1,3,5,7(2H,6H)-Terpona + TX, 4-(2-6pom-4-dpropdenmn)-N-(2-xa0p-6-

dropdennn)-2,5-qumerunnupason-3-amuna + TX, 3-(nupropmernn)-N-(7-¢pTop-1,1,3-



10

15

20

25

30

79

TpUMETHINHAAH-4-11)- | -MeTunnupason-4-kapookcamuna + TX, CAS 850881-30-0 + TX, 3-
(3,4-nuxgop-1,2-tuazon-S-unmerokcn)-1,2-0enzornazon-1, 1-nuokcuna + TX, 2-[2-[(2,5-
numeTtiiheHokcH )Metu |perr |-2-metokcu-N-metmnaneramuna + TX, 3-(4,4-gudrop-3,4-
OUTUAPO-3,3-AMMETHIN30X UHOJHH- | -uin)xunonona + TX, 2-[2-rop-6-[(8-dprop-2-meTni-3-
XUHOMUI)oKCcH |penmn|nponan-2-oma + TX, okcaruanunponuna + TX, Tper-Oytun-N-[6-
[[[(1-meTunTEeTpa30-5-11)-(P EHIIMETUIICH |aMIHO | OKCUMeTHJI | -2-upu i [kapbamara + TX,
N-[2-(3,4-nudpTopdenun)dennn]-3-(tpudropmeriun)mupasun-2-kapobokcamuna + TX, 3-
(mudTopmermn)-1-metun-N-[(3R)-1,1,3-TpumeTnnunnan-4-mn |nupaszon-4-kapOokcamunia +
TX, 2,2,2-tpudropsatun-N-[2-meTun- 1 -[ [ (4-MeTrnOeH3 01T ) aMIHO |METHII | poTiI |kapOaMaTa
+ TX, (2RS)-2-[4-(4-xnopdenokcn)-a,a,a-Tpudrop-o-tommi]-1-(1H-1,2,4-tpuazon-1-
winnpomnan-2-ona + TX, (2RS)-2-[4-(4-xnopdeHokcn)-o,a, a-TpudTop-o-Tomm |-3-mMeTi- 1 -
(1H-1,2,4-tpuazon-1-un)0yran-2-ona + TX, 2-(nupropmernn)-N-[(3R)-3-atun-1,1-numernn-
uHIaH-4-un | nupuaus-3-kapookcamuna + TX, N'-(2,5-numernn-4-penokcndenin)-N-3Tui-
N-merundopmamunnna + TX, N'-[4-(4,5-nuxnopTruazon-2-mn)okcu-2, S-numeTindermn |-N-
stun-N-metmndopmamunus + TX, [2-[3-[2-[ 1-[2-[3,5-Ouc(nudTopmerni)nupazon-1-
uijaneTu |-4-nunepuani | Tuazon-4-ui|-4,5-Turuaponu3okca3on-S-mn|-3-
xynop¢enmn|merancynbponara + TX, Oyr-3-unun-N-[6-[[(Z)-[(1-meTunTerpazon-5-

1) eHUIIMETHIIEH |aMHHO | OKcuMeTHJI | -2-rupuani |kapOamara + TX, metun-N-[[5-[4-(2,4-
auMeTuindenmn)Tpuazon-2-mn|-2-mMetundenun |merwi |kapdbamara + TX, 3-xmnop-6-meTuin-5-
dennn-4-(2,4,6-rpudpropdenmn)mupunazuna + TX, 3-xaop-4-(2,6-audpropdennn)-6-mMeTn-
5-penmnmupunasuna + TX, 3-(nudpropmernn)-1-merun-N-[1,1,3-rpumerninnnas-4-
wi|nupaszon-4-kapookcamuna + TX, 1-[2-[[1-(4-xa0pdeHnn)nupas3oi-3-muji|oKCUuMeTH|-3-
metunpennn|-4-merunrerpason-S-ona + TX, 1-metun-4-[3-metnn-2-[[2-metuin-4-(3,4,5-

TPUMETHITHPa3o- 1 -mi)peHokcu |Metu | penmn JreTpazon-S-ona + TX u

o +TX.

Cchuiku B KBaIpaTHBIX CKOOKAaX MOCJE€ aKTUBHBIX MHIPEIUEHTOB, Hanpumep /3878-
19-1], OTHOCSITCSI K HOMEPY COTJIACHO peecTpy XUMHUYECKOH pedepaTuBHON CITyKOBL.
BrineonucaHHble HHTPEAUEHTHI AJ1s1 CMELIMBAHUS SIBJIIIOTCS] U3BECTHBIMU. ECM akTUBHBIE

uHrpenuentsl BkitodeHsl B "The Pesticide Manual" [The Pesticide Manual - A World
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Compendium; Thirteenth Edition; Editor: C. D. S. TomLin; British Crop Protection Council],
TO OHU OIKUCAHBI B HEM TI0J] HOMEPOM 3aITHCH, IPUBEICHHOM B JAHHOM JIOKYMEHTE BBIIIE B
KPYIJIBIX CKOOKaX JJIsl KOHKPETHOTO COEAMHEHHST; HAapUMep, COeTMHeHne "adaMeKTuH"
onucaHo noa Homepom 3anwcu (1). Ecnu B taHHOM nokymenTe Boiine nqobasieHo "[CCN]" k

KOHKPETHOMY COETMHEHHIO, TO paccMaTpuBaeMoe coenuHeHue BkiroueHo B "Compendium of

Pesticide Common Names", koropsiii noctyner B Uuteprere [A. Wood; Compendium of

Pesticide Common Names, Copyright © 1995-2004]; Hanpumep, coearHeHHe "aneTonpon”

onucaHo 1o anpecy B MuTepHete http://www.alanwood.net/pesticides/acetoprole. html.

BonpIIMHCTBO BBILIEONNCAHHBIX AKTUBHBIX HHTPEIUEHTOB IPHUBEIEHB! B JAHHOM
JOKYMEHTE BBILIE MO TaK Ha3bIBa€MOMY "OOIIENPUHATOMY Ha3BAaHHUIO", COOTBETCTBYIOLIEMY
"o0menpuHATOMY Ha3BaHUIO cornacHo ISO" nmm apyromy "oOIuenpuHATOMY Ha3BaHHUIO",
KOTOpPO€ UCTIOJIB3YIOT B OTAENBHBIX Citydasx. Ecnu obo3HaueHne He sSBIseTCs
"o0IIenPUHATHIM HA3BaHHEM", CyTh 00O3HAUEHUS], IPUMEHSIEMOTO BMECTO HETO,
NPEACTaBJIECHA B KPYTJIbIX CKOOKAX /ISl KOHKPETHOTO COSIUHEHNS; B 3TOM CIIy4ae MPUMEHSIOT
Ha3BaHue corsacHo IUPAC, na3Banue cornacHo IUPAC/Xumuueckoii pedepaTuBHON
ciysk0e, "XuMIUecKkoe Ha3BaHue", "TpaIuLIMOHHOE Ha3BaHue", "Ha3BaHUE COSAMHECHHUS" WU
"kon pa3paboTKU" WK, €CIIM He MPUMEHSIOT HU OJTHO U3 3THX 0003HA4YEHUH, HU
"o0menpuHATOE Ha3BaHME", TO UCTIONB3YIOT "aNbTepHATUBHOE Ha3BaHUE".
"Peructpanuonssblii Ne mo CAS" 03HauaeT perucTpalioHHbII HOMEp COrJIacHO XUMHUYECKON
pedeparuBHoOIi CitysKk0e.

CMech aKTHBHBIX HHTPEIMEHTOB COenMHEeHNH hopmyJbl I, BeIOpanHbIX 13 A1-A18
(BBILIE) C AKTUBHBIMU MHIPEAMEHTAMH, OTIMCAHHBIMH BBILIE, COIEPKHUT COSTUHEHNUE,
BeIOpaHHOe U3 A1-A18 (BbIlIe), M AKTUBHBIA UHIPEAUEHT, ONMCAHHBIN BBILIE,
MPEINOYTUTENILHO B COOTHOIIEHUH KOMIIOHEHTOB cMecu oT 100:1 go 1:6000, ocobeHHO OT
50:1 no 1:50, Gonee mpeamouTuTenbHO B cooTHOeHuu ot 20:1 no 1:20, naxe Gonee
npeanoututenpHo ot 10:1 o 1:10, ouens npeanouturensHo ot 5:1 1o 1:5, mpu 3Tom ocodoe
MPEeANnOYTEeHNE OTAAT COOTHOWEHUIO OT 2:1 1o 1:2, u npu 3T0M cootHowenue ot 4:1 1o 2:1
SIBJISIETCS TAKKE MPEANIOYTUTENbHBIM, MPEKAE BCEro B COOTHOWeEHuH 1:1, unum S:1, wm 5:2,
unu 5:3, unmu 5:4, wnu 4.1, unu 4:2, unu 4:3, umm 3:1, v 3:2, unum 2:1, unua 1:5, vm 2:5, v
3:5, unu 4:5, vnu 1:4, vnm 2:4, wnu 3:4, unu 1:3, vm 2:3, wnu 1.2, unu 1:600, unu 1:300, unu
1:150, unu 1:35, unu 2:35, unu 4:35, unm 1:75, wim 2:75, wau 4:75, wiau 1:6000, wnu 1:3000,
umu 1:1500, wmm 1:350, wmm 2:350, wmm 4:350, wnm 1:750, wnm 2:750, wmm 4:750. Otr

COOTHOLICHUA KOMIIOHEHTOB CMECH YKa3aHbI IO BECY.
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BrimmeonucanHbie CMECH MOXKHO MPUMEHSITh B CITOCOOE KOHTPOJISI BPEIUTENICH,
KOTOPBIN MpenyCcMaTpUBAET MPUMEHEHUE KOMITO3ULIMU, COZIePIKAIIEH BBILIESOMUCAHHYIO
CMECh, 110 OTHOLICHHUIO K BPEIUTEISIM UJIH UX Cpelie OOUTaHMs, 32 UCKJIIOUEHHEM criocoda
JICUEHUs] OPraHU3Ma YeJIOBEeKa WM KUBOTHOI'O MyTeM XUPYPruueCKOro BMELIaTeNbCTBA WU
TEpAINuu U CIOCOOOB TUATHOCTHKH, MPUMEHSIEMbBIX [0 OTHOIIEHHIO K OPraHU3MY YeJIOBEKa
UJIU SKMBOTHOTO.

Cwmecu, conepxaurue coequHenue Gopmyisl [, BeiOpannoe 3 A1-A18 (Bbiie), u
OJIMH WUJTU HECKOJIbKO aKTUBHBIX HHTPEAUEHTOB, OMMMCAHHBIX BBILIE, MOJKHO MTPUMEHSTD,
Harpumep, B (opMe OTIENbHOH "TOTOBOM cMecH", B OOBETUHEHHON CMECH ISt
OTPBICKUBAHUS, COCTOSIIEH U3 OTAENIBbHBIX COCTABOB OTAEJIbHBIX KOMIIOHEHTOB,
MIPEICTABIISIFOIINUX COOOW aKTUBHBIE MHTPEIUEHTHI, TAKOU Kak "OakoBasi cMech", U B
00BETMHEHHOM MPUMEHEHUH OTAEIbHBIX AKTUBHBIX HHIPEIUEHTOB, MTPH MPUMEHEHHH
NIOCJIEIOBATENbHBIM 00Pa30M, T. €. OJIUH MOCIIE IPYTOro ¢ MPUEMIIEMbIM KOPOTKUM
MEePUOAOM, TAKUM KaK HECKOJIBKO 4acOB Wi AHeH. IIopsanok npumMeHeHns1 COeNMHEHUN
¢dopmysl 1, BeiOpaHHbIX U3 A1-A18 (BbIIIE), 1 AKTUBHBIX HHIPEANEHTOB, ONMCAHHBIX BBILIE,
HE SIBJISIETCS] KITFOYEBBIM ISl OCYLIECTBJICHHUS HACTOSIIIErO N300peTeHMsI.

KoMno3uuunu corsiacHoO HaCTosAIEeMy H300PETeHNIO TaKKe MOTYT COAEpIKaTh
JOTIOJTHUTETbHBIE TBEPABIC WIH KUAKHE TOOABKH, TAKHE KaK CTA0UIM3aTOPbL, HAIPUMED,
HE3MOKCUINPOBAHHBIC WJIH STTIOKCUIUPOBAHHBIE PACTUTENIbHbIE Macya (Hanmpumep,
SMOKCUANPOBAHHOE KOKOCOBOE MACIIO, PAIiCOBOE MACJIO MIJIM COEBOE MAcJIo),
MIPOTHUBOBCIIEHUBATENH, HAIPUMEP, KPEMHUNOPTaHUYECKOE MACIIO, KOHCEPBAHTBI,
PEryJsATOPbI BA3KOCTH, CBS3BIBAIOLINE W/MIIH MPUIAIOLIHE JIUIIKOCTh BEIIECTBA, YIOOpEeHHUs
WU APYTU€ aKTUBHbIE MHIPEIUEHTBI JIsl JOCTHKEHUS ONpeeIeHHbIX 3((EKTOB, HAPUMED,
OakTepUuuabl, PYHTUIUIBL, HEMATOLMIbI, AKTUBATOPHI POCTA PACTEHUS, MOJUTFOCKOIIUIbI HITH
repOUIHIbI.

KoMno3uiunu corfiacHO HaCToseMy H300PETEHHIO TIOIYYaT CIOCOOOM, H3BECTHBIM
per se, IpU OTCYTCTBHH JOOABOK, HATIPUMED, MOCPEACTBOM U3MEIbUEHUS, TPOCEUBAHUS
W/WTH TIPECCOBAHUS TBEPJIOTO AKTUBHOTO UHTPEAUEHTA, U B MPUCYTCTBUU IO MEHBIIEH Mepe
OIHOM n0OABKH, HAITPUMEP, MTOCPEICTBOM TIUIATEIILHOTO MePEMEIINBAHUS U/ UITH
U3MEeNIbYCHNs] aKTHBHOTO MHIPEANEHTa ¢ 100aBKOH (no0aBkamMu). DTH CIIOCOOBI MONYYEHUS
KOMIO3ULIUM U IPUMEHEHUE COCTUHEHU | 7151 TOy4YeHUs 3TUX KOMIO3ULIMN TaK»Ke
SIBJISTFOTCSI OOBEKTOM HACTOSIIIEr0 U300peTeHusI.

JIpyroii acrekT HacTOosIero n300peTeHus CBsI3aH C MPUMEHEHNEM COSIHMHEHUS

(I)OpMYJ'IbI I v NPpEeANnOYTUTCIIBHOI'O OTACJIBHOI'O COEAUHEHUSA, OTIPEACIICHHOI'O BBIIIC,



10

15

20

25

30

82

KOMITO3UIINH, COAepKallel Mo MeHbIIel Mepe 0HO coennHeHne Gpopmyinel I numm mo
MEHbIIIEeH Mepe OHO MPEATNIOYTUTENbHOE OT/IETIbHOE COEANHEHNE, ONIPEAEIEHHOE BhIILE, WIN
(GYHrMUMAHON MM MHCEKTULIUAHON CMeCH, CoMeprKallell Mo MeHbIIelH Mepe OTHO
coenuHeHue (hopmyIibl | MM o MeHbIeH Mepe OHO MPEANOYTHTENIbHOE OTAEIbHOE
COeMHEHHE, ONPEAETICHHOE BbIIIE, B CMECH C IPYrUMH (QYHIMLIUAAMH UM HHCEKTULIUIAMH,
ONMCAHHBIMHU BbILIE, AJI1 KOHTPOJIA UM NPEAYNPEKACHNS 3apaKeHHs] pACTEHUH, HAIIPUMED,
MOJIE3HBIX PACTEHUH, TAKUX KaK CeTbCKOX03HCTBEHHBIE KyJIbTYPbl, MaTepuaia sl UX
Pa3MHOXKEHUSI, HAIPUMED, CEMsTH, COOPAHHBIX KYJIBTYp, HAIpUMeEp, COOpaHHBIX
IIPOAOBOJBCTBEHHBIX KYJIBTYP, UM HEKUBBIX MaTepHUaOB HACEKOMBIMU MU
(uTONAaTOreHHPIMH MHKPOOPTAHH3MAMH, TIPENIIOUTHTEIBHO IPHOKOBBIMU OPraHU3MaMU.

JIOTIOTHUTETBHBIN ACTIEKT HACTOSIIEro N300peTEeHNs CBSA3aH CO CITIOCOOOM KOHTPOJISI
WM TIPEeNYyTPEXIeHUs 3apakeHUsl paCTeHUH, HalpuMep, MOJIE3HbIX PACTEHUHN, TAKUX
CEJIbCKOXO3SIIICTBEHHbIE KYJIBTYPbI, MaTepuaa JIJsl UX Pa3MHOKEHUs], HallpuMep, CEMsIH,
COOpaHHBIX KYJIBTYp, HAIIPUMEP, COOPAHHBIX MPOIOBOJIBCTBEHHBIX KYJIBTYP, I HEKUBBIX
MaTepHajoB HACEKOMBIMHU MIIH (PUTOMATOT€HHBIMH WJIH BBI3BIBAIOLIIMH MOPUY
MHUKPOOPTaHU3MaMH, HJIH OPraHMU3MaMH, IIOTEHIHUAIBHO BPEIHBIMHU /JIS UeJIOBeKa, OCOOEHHO
rpHOKOBBIMU OPTaHU3MaMH, KOTOPBIH BKIIIOYAaeT NPUMEHEHNE coennHeHns GopMyJbl I nim
MPEAINOYTUTENBHOTO OTAEIBHOTO COEAMHEHHUS], ONPEAEIECHHOrO BbIIIE, B KAUECTBE aKTUBHOTO
MHTPEIUEHTA 10 OTHOLICHUIO K PACTEHMSIM, YaCTsAM PACTEHUS UM MECTY UX MPOU3PACTAHUS,
MaTepuay JJisl UX Pa3MHOXEHUS, WM K JIF0O0H YaCTH HEKUBBIX MAaTEPUAJIOB.

KoHTpomnp unu npeaynpexaeHnue 03Ha4aroT YMEHbLICHHE 3apaKeHUs] HACEKOMBIMU
WM (PUTONATOT€HHBIMHU MJIH BBI3BIBAIOIIMMU [TOPYY MUKPOOPTAHU3MAaMHU HJIH OpraHU3MaMHu,
MOTEHLMAJIBHO BPEAHBIMHU JJIS UEJIOBEKa, OCOOCHHO rPUOKOBBIMH OPTaHU3MAMH, IO TAKOTO
YPOBHsL, 4TOOBI OBLJIO BUIHO YIIyULICHHUE.

[IpennoyTHTENBHBIM CITIOCOOOM KOHTPOJISI HUTH TIPENYTPEKASHHS 3aparkeHUs
CEJIbCKOXO3SIICTBEHHBIX KYJIBTYP (PUTONATOreHHBIMU MHUKPOOPTaHI3MaMHU, OCOOEHHO
rpHOKOBBIMH MHUKPOOPTaHU3MAMH HJIH HACEKOMBIMH, KOTOPBIN BKJIFOUAET MPHUMEHEHHE
coenuHeHUs Gopmyiel | Ml arpOXUMUUYECKOH KOMITO3UIIUH, KOTOPast COAEPKHUT MO MEHbIIEH
Mepe OJTHO U3 YKa3aHHbIX COEAMHEHUH, sIBIsIETCs] BHEKOPHEBOE NTpuMeHeHue. Yactora
NPUMEHEHHUs] 1 HOpMa MPUMEHEHHsI Oy Ay T 3aBUCETh OT PHCKA 3aPAYKEHUsI COOTBETCTBYIOLIIM
NaTOT€HOM WJIM HaCEKOMBIM. TeM He MeHee, coenuHeHus1 GopMyJsl I MoryT Takxke
NPOHUKAThH B PACTEHUE Uepe3 KOPHU U3 MOYBHI (CHCTEMHOE eHCTBHE) ITyTEM OPOLICHHUS
MecTa POU3PACTAHUs PACTEHUS KUKUM COCTABOM, UJIU IIyTEM MPUMEHEHUs] COEAMHEHUH B

TBEPJOH (pOpMe 1O OTHOIIEHUIO K MOYBE, HAPUMEp, B IPaHyJIMPOBAHHOMN (opme (BHECEHUE B
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no4By). Y KyJbTYp BOASHOTO PHCA TAKUE MPAHYJISITHI MOSKHO IMIPUMEHATH 110 OTHOLIEHHUIO K
3anuToMy pucosomy nosro. CoennHenust Gopmyiibl I MOXKHO Takske PUMEHSTh 110
OTHOILIEHMIO K CEMEeHaM (HaHECEHUE IMTOKPBITH) yTeM MTPOIUTKHU CEMSH WM KiIyOHeH 1100
JKUIKUM COCTaBOM (PYHTHLIUAA, THOO MyTeM IMOKPBITHS HX TBEPABIM COCTABOM.

Cocras, HanpuMep, KOMIO3ULIHS, COep Kamias coenunerne Gpopmyasl I, u, mpu
HEOOXOIMMOCTH, TBEPAOE HITH JKUAKOE BCIIOMOTAaTEIbHOE BELIECTBO HJIH MOHOMEPHI ISt
WHKATICYJISILUU COeTUHEHUs1 GOPMYIIbI I, MOXKHO MONYyYUTh H3BECTHBIM CIIOCOOOM, KaK
NPABUJIO, MyTEM TLIATEIBHOTO MEPEMELIHNBAHUS W/ TN H3MENIbYSHUST COSAMHEHUSI C
HATIOJIHUTEIISIMH, HATIPUMEP PACTBOPHUTEISIMU, TBEPABIMH HOCUTEIISIMU M HEOOS3aTEJIbHO
NOBEPXHOCTHO-aKTUBHBIMH COCTUHEHUSIMH (ITOBEPXHOCTHO-AKTUBHBIMHU BEIECTBAMU).

CriocoObI MpUMeHEeHHsI KOMIO3HLIUH, TO €CTh CIIOCOOBI KOHTPOJIS BpEAUTENEH
BBILIEYIOMSTHYTOTO TUIIA, TAKUE KAaK paclbUIEHUE, pa30pbI3rHBaHNE, ONyAPUBAHHE,
HAHECEHHE KHUCTBIO, IPAKHUPOBAHUE, pa30pachiBaHUE UM MOJIMB, KOTOPBIE MOJIEKAT BBIOOPY
IUIS1 YAOBJIETBOPEHHUSI HAMEUEHHBIX LeJIeH C y4eTOM OOCTOSATENbCTB, U IPUMEHEHHE
KOMIIO3ULIMH JJIs1 KOHTPOJISI BpeAuTeNel BhILEYTTOMSHYTOIO TUIIA SIBJISIFOTCS IPYTUMHU
00BEKTaMHU HACTOALIETO N300peTeHus. TUIIHbIe HOPMbI KOHLIEHTPALUN aKTHBHOTO
uHrpeauenta coctasisiroT ot 0,1 1o 1000 ppm, npennouturensHo ot 0,1 1o 500 ppm. Hopma
BHECEHHUsI HAa FeKTap MPEeANOYTUTENBHO cocTaBisieT OT 1 r 1o 2000 r akTHBHOIO MHIPEIUEHTA
Ha rekrap, bonee npeanoururenbHo ot 10 1o 1000 r/ra, Haubonee mpenmnouTuTeNbHO OT 10
1o 600 r/ra. IIpu nprMeHEeHNH B Ka4e€CTBE CPEACTBA IS POITUTKHU CEMEHH TPAIULOHHbIE
JO3UPOBKU COCTABIAOT OT 10 Mr 10 1 T aKTUBHOrO BEIECTBA HA KI' CEMSIH.

Ecau koMOMHAIMH 110 HACTOSIIIIEMY H300PETEHHIO MPUMEHSIOT 1Jisi 00pabOTKH
CEMEHH, TO OOBIYHO JTOCTATOYHBIMU SIBJISIFOTCST HOpMbI BHeceHust oT 0,001 o 50 r
coequHenus popmysbl I Ha kr cemsiH, npeanodtuteibHo oT 0,01 1o 10 r Ha KT ceMsiH.

CoOTBETCTBEHHO, KOMITO3ULIHIO, CoAepKallyto coequaenue Gopmysl (I) mo
HACTOSIIEMY U300PETEHHIO MPUMEHSIOT JIMOO B KaUeCTBE MPOPUIAKTUKHY, YTO O3HAYAET
NPUMEHEHUE 10 Pa3BUTH 3a00JIeBaHNUs, INOO B KAUECTBE JICUEHHSI, YTO O3HAYAET
NPUMEHEHHE TTOCIe Pa3BUTHS 3a00JIEBAHMSL.

KoMno3nuunu no HacTosmeMy H300peTeHHI0 MOTYT OBITh HCIIOJIB30BAHbI B JIFOOOH
CTaHIapTHOH opMe, HAIIpUMep, B BUAE CABOCHHON YIAKOBKH, TOPOIIKA JUISI CyXOi
obpadotku cemsiH (DS), smynbcuu s odpadotku cemsia (ES), Tekydero KoOHIEHTpaTa AJist
obpadotku cemsiH (FS), pacTBopa mnst oopadotku cemsia (LS), nucneprupyemoro B Boze
nopotka st odpadbotku cemsiH (WS), karcynbHOH cycnien3uu st oopadotku cemsia (CF),

resst 1t o0pabotku cemsiH (GF), konnenrpara smynscuu (EC), KoHIIEHTpaTa cycneH3uu
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(SC), cycnoamynscuu (SE), kancyapHol cycniensun (CS), AUCeprupyeMbIX B BOAE rPaHy.I
(WQ), smynerupyemsix rpanyi (EG), smynscun tuna Boga B Maciie (EO), smynbcun tuma
maciio B Boge (EW), mukposmynbcuu (ME), macnsinoit nucnepcuu (OD), cmemuBaromerocs
¢ macyiom xuakoro semectsa (OF), cmemmuBatometicst ¢ maciom sxkuakoctu (OL),
pacTBopuMoro koHueHTpara (SL), cycnensuu yiaprpamanoro oobvema (SU), skugkocTu
ynbTpamanioro oowvema (UL), Texanueckoro konuenrpara (TK), nucneprupyemoro
koHueHtpat (DC), cmaunBaemoro noporuka (WP) mwin 1o00ro TeXHHYECKH peain3yeMoro
COCTaBa B COYETAHHUHU C MPUEMIIEMBIMU JIJIsI CENTbCKOXO3HCTBEHHOTO MPUMEHEHUSI
BCIIOMOTaTeJIbHBIMU BEL[ECTBAMH.

Takue KOMIO3ULMU MOTYT OBbITh MOJTYYSHbI TPAAULIMOHHBIM CIIOCOOOM, HAPUMED,
MyTeM CMEIINBAHHsI AKTHUBHBIX HHIPEAMEHTOB C COOTBETCTBYIOLIMMHU UHEPTHBIMU
BELLECTBAMH JJIsl COCTaBJIeHUs (pa30aBUTENISIMU, PACTBOPUTEIISIMU, HAMTOJHUTEISIMH U
Heo0s3aTeNIbHO IPYTHMU HHIPEIMEHTAMH COCTaBa, TAKUMH KaK TTOBEPXHOCTHO-aKTUBHbBIE
BELLeCTBA, OMOLMIbI, AHTU(PU3BI, CBSI3YIOLINE BELIECTBA, 3aT'yCTUTEIH U COSIMHEHMS,
KOTOpbIe 00eCIeYnBarOT BCrioMoratenbHble 3gdexTsl). Ecin HeoOXxoanmo nimrensHoe
IeNCTBHE, TO MOXKHO MPUMEHSTh TaKXKe OOBIYHbIE COCTABbI MEJIEHHOT'O BbICBOOOKAEHUs. B
YAaCTHOCTH, COCTABBI ISl HAHECEHHsI B (POpMax ISl PACIIbIJICHUs], TAKMX KaK KOHLIEHTPATH,
mucrieprupyemsie B Boae (Hanpumep, EC, SC, DC, OD, SE, EW, EO u T. .), cMmaunBaemblie
HOPOIUKH U TPAHYJIbI, MOTYT COAEPIKATh MOBEPXHOCTHO-AKTUBHbBIE BEIECTBA, TAKUE KaK
CMAYMBAIOIIUE U TUCTIEPTUPYIOLINE BELIECTBA U IPYTUe COSAMHEHHs, KOTOpbIE
obecneunBaroT BCrioMoratenbHble 3G dexThl, Harpumep, NPOAYKT KOHASHCALIUN
dbopMasbaeruaa ¢ HaQTaTUHCYIb(OHATOM, ANKHIAPUICYIb(GOHAT, TUTHUHCYI(POHAT,
JKUPHBIH aNKUICYJIb(AT, & TAK)Ke STOKCHIMPOBAHHBII aNKUI()EHOT U STOKCHITNPOBAHHBIN
JKUPHBIN CITUPT.

CocraB 115 MPOTPABJIMBAHUS CEMEHH MPUMEHSIOT CIIOCOOOM, HU3BECTHBIM per Se JJIs
CeMsH, C UCTIOJIb30BAHNEM KOMOHMHALIMK COTJIACHO HACTOSIIIEMY N300pEeTeHUI0 1 pa30aBUuTes
B npremieMoii popme coctasa AJisi MPOTPABIUBAHUS CEMEHH, HAIPUMED, B BUIE BOIHOM
CYCIIEH3UH WJIA CYXOTr0 MOPOLIKA, XaPAKTEPU3YIOLIUXCS XOPOIIUM MPUIUMAHAEM K CEMEHaM.
Takue cocTaBbl i1 IPOTPABIMBAHHS CEMEHH M3BECTHBI U3 YPOBHs TexHUKH. COCTaBbI 1151
NPOTPABJIMBAHKS CEMEHH MOTYT COZIEPIKaTh OTAEIbHbIC AKTHBHbBIC HHIPEAUEHTbI WIIH
KOMOHMHAIMIO aKTHBHBIX HHIPEMEHTOB B MHKAICYJIMPOBAHHOH (hopMme, HarIpuMep, B BUsIE
KarcyJ1 M MUKPOKAIICYJI MEIJICHHOTO BHICBOOOKICHUSI.

B obmewm, cocrasel conep:xar ot 0,01 1o 90% 1o Becy akTHBHOTO CpeacTna, oT 0 10

20% npuemseMoro Jiisi CeIbCKOX031CTBEHHOIO MPUMEHEHHUS] TOBEPXHOCTHO-aKTUBHOTO
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BemecTsa U oT 10 10 99,99% TBepAbIX WM KUAKUX HHEPTHBIX KOMIIOHEHTOB COCTaBa U
BCIIOMOTATEIbHOIO BEIECTBA(-B), IPU 3TOM aKTUBHOE CPEACTBO COCTOUT I10 MEHbINEH Mepe
u3 coenunenus popmyiel I BMecte ¢ komnoHnenToM (B) u (C), u HeoOs3aTenbHO Ipyrux
AKTHBHBIX CPEACTB, B YACTHOCTH, MUKPOOHOIMIOB WJIM KOHCEPBAHTOB U T. TI.
KonuentpupoBaHHble (POPMbI KOMITO3ULMH, KaK MPABIJIO, CONEPKAT MPUOIU3UTENBHO OT 2
10 80%, MpeanoYTUTENBHO MPHOIU3UTEIBHO OT 5 10 70% 1O BECy aKTUBHOT'O CPENICTBA.
ITpumensiembie popMbI COCTaBa MOTYT, Hanpumep, coaepxatb ot 0,01 1o 20% mo Becy,
npennouytuTebHo OT 0,01 10 5% mo Becy akTuBHOTO cpeacTBa. [IocKONIbKYy KOMMEpUeCKue
MPOAYKTHI MPENMOYTUTEIBHO OyIyT COCTaBJIEHBI B BU/I€ KOHIIEHTPATOB, KOHEYHBIH
notrpeburesp OyeT OOBIYHO HCIIONB30BATh Pa30aBIeHHbBIE COCTABBL

ITockonbky IpeanoOUTUTENBHO COCTABIISITh KOMMepUeCKHe MPOAYKThI B BUE
KOHILIEHTPATOB, KOHEYHBIHN MOTPeOUTENb OOBIYHO OYIET HCIIOIB30BATh Pa30aBICHHBIC
COCTaBbI.

ITPUMEPEI

Crnenyromue npuMepsl CIyXKaT AJis WILTFOCTPUPOBAHUS HACTOSIIIETO H300pETeHMS.
Hexkotopsle coenquHeHns 0 HACTOSIIEMY H300PETEHHIO MOKHO OTJIMYUTD OT U3BECTHBIX
COEMHEHUH BCIenCcTBHE OoJiee BBICOKOH 3(PPEKTUBHOCTH MPU HU3KUX HOPMAxX MPUMEHEHHS,
YTO CIIOCOOEH MPOBEPUTH CHELHMAIIKCT B JAHHON 00OJIACTH TEXHUKHU C UCTIOJIb30BAHUEM
SKCIIEPUMEHTAJIBHBIX METOANK, 0003HAUEHHBIX B IPUMeEpax, C UCMOIb30BAHUEM, TIPH
HeoOXoauMOocCTH, OoJiee HU3KUX HOPM NMpuMeHeHus, Harpumep S0 ppm, 12,5 ppm, 6 ppm,

3 ppm, 1,5 ppm, 0,8 ppm unu 0,2 ppm.

ITo BceMy AaHHOMY ONMCAHUIO 3HAYEHUs TEMIIEPATYPhI IPUBEACHBI B Tpaaycax
enbcus, a “m.p.” o3HavaeT Temmneparypy miasieHusi. LC/MS o3Ha4aer »KUAKOCTHYIO
XpoMaTorpadu-Macc-CIeKTPOMETPHIO, & ONHCAHUE YCTPONUCTBA U CIIOCOOOB CIIEAYIOLIEe:

Cmocob G

CrnexTpsl peructpupoBaiu Ha Macc-cniektpomerpe (ACQUITY UPLC) or Waters
(omuHApHOM KBaAPyMNoiapbHOM Macc-criekTpomerpe SQD, SQDII win ZQ), ocHaIeHHOM
HCTOYHUKOM 3JIEKTPOPACTIBUICHHS (TIOJAPHOCTD: MOJIOKUTENbHBIE HITH OTPULIATETIbHBIE HOHBI,
kamusipHOCTh: 3,00 kB, nnanason Hanpsbkenuil Ha konyce: 30-60 B, nanpsikenue B
skcTpaktope: 2,00 B, temneparypa ucrounuka: 150°C, remneparypa neconbsaranuu: 350°C,
ra3oBbIN OTOK B KOHYce: 0 J1/4., ra30BblIil MOTOK econbBaTauuu: 650 /4., nuana3zoH Macc:
100-900 [1a) u Acquity UPLC ot Waters: Hacoc JJisi AByXKOMIIOHEHTHBIX CMECEH,
HarpeBaeMblii y4acCTOK KOJIOHKH U IETEKTOp Ha IUONHOIN MaTpule. Jlerasatop pacTBOpUTeNs,

HaCOC AJisi ABYXKOMIIOHCHTHBIX CMeCGﬁ, HaneBaeMbeI Y4aCTOK KOJIOHKH U ACTCKTOP Ha
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nuonnoi matpuie. Kononka: Waters UPLC HSS T3, 1,8 mxm, 30 x 2,1 MM, Temneparypa:
60°C, nnanason anuH BoH DAD (aMm): 210-500; rpapgueHT pactBoputens: A = Boxa + 5%
MeOH + 0,05% HCOOH, B = aueronurpun + 0,05% HCOOH; rpaauent: 10-100% B 3a
1,2 muH; ckopocTh motoka (Mi/MuH.) 0,85,

Cnoco6 H

CrnexTpsl peructpupoBaiu Ha macc-criektpomerpe (ACQUITY UPLC) or Waters
(omuHapHOM KBanpynojbHOM Macc-criektpomerpe SQD, SQDII umu ZQ), ocHameHHOM
UCTOYHUKOM 3JIEKTPOPACTIbUICHHS (TIOISIPHOCTD: MOJIOKUTENIbHBIC HITH OTPULIATEIbHBIE HOHBI,
kamsipHocTh: 3,00 kB, nnanason HanpsikeHuil Ha konyce: 30-60 B, nanpsiokenue B
skctpakrTope: 2,00 B, temnepatypa ucrounuka: 150°C, remneparypa neconbparanuu: 350°C,
ra30BbIH OTOK B KOHYce: O J1/4., ra30BblIil MOTOK econbBaTauuu: 650 ji/4., fuana3oH Macc:
100-900 1a) u Acquity UPLC ot Waters: Hacoc J1s1 IByXKOMIIOHEHTHBIX CMECEH,
HarpeBaeMblil y4acTOK KOJIOHKH U JIETEKTOp Ha JUOIHOIN MaTpule. Jlerazatop pacTBOpUTEs,
HACOC JJI1 ABYXKOMIIOHEHTHBIX CMeCel, HarpeBaeMblil y4acTOK KOJIOHKU U IETEKTOp Ha
nuonnou matpuie. Kononka: Waters UPLC HSS T3, 1,8 mxm, 30 x 2,1 MM, Temnieparypa:
60°C, nnanazon anuH BoH DAD (aM): 210-500; rpapgueHT pactBoputens: A = Boxa + 5%
MeOH + 0,05% HCOOH, B = aueronutpun + 0,05% HCOOH; rpaauent: 10-100% B 3a
2,7 MHH; CKOPOCTb MOTOKa (Mi/MuH.) 0,85.

IIpuMepbl cOCTaBOB

CMaunBaeMbie OPOIIKH a) b) c)
AxTHBHBIN HHrpenueHT [coenunerne Gopmyisi (I)] 25% 50%  75%
JlurnocynboHaT HATPUs 5% 5% -
Jlaypuncynbgar HaTpUs 3% - 5%
Junzo0yTrnHad TanuHCY IbGOHAT HATPHS - 6 % 10 %
@DeHOoNOBBIH 3(UP MOTUITUIICHTJTUKOJIS - 2% -

(7-8 MoJB >THIEHOKCHA)

BricokonucnepcHas KpeMHHEBasi KUCJIOTA 5% 10 % 10 %
Kaonun 62% 27% -
AKTUBHBII UHTPEIUEHT TLIATENBHO CMELINBAIOT CO BCIIOMOTaTeIbHBIMU BEILECTBAMH, U
CMECh TLIATEJIbHO U3MENbYAIOT B MOAXOASIIEH MeNbHULIE C MTOJTYyYeHHEM CMaulBaeMbIX
MOPOLIKOB, KOTOPbIE MOKHO pa30aBUTh BOAOH C MOJNyYEHUEM CYCIIEH3HH ¢ TpedyeMoit

KOHLIEHTPALUEH.
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IMoporku st cyxoi 00paboTKu ceMeHH a) b) c)
AXTUBHBIN HHrpeaueHT [coenuaenue Gopmyns (I)] 25%  50% 75 %
Jlerkoe MuHepaabHOE Macio 5% 5% 5%
BricokonucnepcHas KpeMHUEBask KUCIOTa 5% 5% -
Kaonun 65%  40% -
Tanbk - 20

AKTHUBHBII HHIPCOAUCHT TIIATCJIbHO CMCIIMBAIOT CO BCIIOMOIaT€JIbHbIMU BEIIECTBAMU, U
CMECH TIIATCJIBHO U3MEJIBYarOT B COOTBGTCTBYIOLHeﬁ MEJBHUIE C MTOJIYYEHUEM IMOPOIIKOB,

KOTOPbIE MOKHO IPUMEHSITh HEMOCPEACTBEHHO 11 00pabOTKU CEMEHH.

3MVHBFI/IDVeMbIﬁ KOHIIEHTpPAT

AKTUBHBIN UHTpenueHT [coennaenne ¢popmyisl (1)] 10 %
OxTungeHonoBbIH 3P UpP MOTUITUICHTITUKOIIS 3%

(4-5 MOJIb STUIIEHOKCUIA)

HonermibeH30cyibHOHAT KaTbIHs 3%
[Tonurnukonessii 3¢gpup kacroposoro macia (35 Moib 4%
STUJIICHOKCUIA)

Iuknorekcanox 30 %
Cmech KCUITIONIOB 50 %

5 U3 3T0ro KoHLEeHTpaTa nyTeM pa3OaBieHust BOAOH MOKHO HOJIYYUTb 3MYJIBCHHU JIFOOOT0

HeO6XOI[I/IMOFO pasBeacHUsA, KOTOPbIC MOYKHO NPUMEHATDH OJIA 3alllUThI PACTCHUS.

[IbL1eBUIHBIE TTPEmapaThl a) b) c)
AxTUBHBIN HHTpenueHT [coenuHenne Gopmys (I)] 5% 6 % 4%
Tanbk 95 % - -
Kaonun - 94 % -
MuHepanbpHbIil HAOJIHUTENb - - 96 %

['oTOBBIE K MPUMEHEHUIO NTBUIEBUAHBIE MTPENAPAThI MOJTYHYAIOT NYTEM CMEIINBAHNS AKTUBHOTO
WHIPEAUEHTA C HOCUTEJIEM U U3MENbYEHHUSI CMECH B MOAXOAsALIEN MenbHULE. Takue NopoLKu

10 TaKXe€ MOKHO MPUMEHSTh AJIs1 CyXOro NPOTPABJIUBAHUS CEMEHU.
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3KCTDVI{I/IDOB3HHbIe I'PAHVJIbI

AKTUBHBIN UHTPEUEHT [COeMHEHNE 15 %
dopmymsi (D)]

Jlurnocynb(oHaT HaTpHs 2%
KapOokcumeruienmoosa 1%
Kaonun 82 %

AKTHUBHBIA HHTPCOAUCHT CMCIIUBAIOT U U3MEJIbYAOT CO BCIIOMOIaTECJIbHBIMU BEIICCTBAMU, U

IIPU 3TOM CMECH YBIAXHSIOT BOJOH. CMech SKCTPYAUPYIOT U 3aT€M CyIIaT B IOTOKE BO3AyXa.

TIoKpoBIThIE IPAHYJIbI

AKTHUBHBIN UHTPEIUEHT [COeMHEeHne 8 %
bopmyer ()]

[MonusTHIeHTIMKOIb (MOJIEKYJISIPHBIN Macca 3%
200)

Kaonun 89 %

TOHKOM3MENBbYEHHBIN AKTUBHBIN MHIPEIUEHT B IEPEMEIINBAIOLIEM YCTPOMCTBE PABHOMEPHO
HAHOCAT Ha YBJIAKHEHHBIA MMOJMATHJICHIJINKOJIEM KaoJuH. TakuM criocoOOM MOJTy4YaroT

HENBbUICBUAHDBIC IMMOKPBITHIC I'PAHYJIBL.

CyCcrieH3MOHHBIHA KOHLIEHTPAT

AxTuBHBIN HHIrpeaueHT [coenuuenue Gopmyns (I)] 40 %
IIponunenraukomns 10 %
[MonusTuneHrnukoneBblid 3¢gup HoHmIpeHona (15 Moib 6 %
STUJICHOKCHUA)

JlurHocynb(oHaT HaTpUs 10 %
KapOokcumeTue iroo3a 1%
CunukoHoBoe Macio (B Buae 75% 3MyJIbCUU B BOZE) 1%
Bona 32%

TOHKOM3MENBbYEHHBIN AKTUBHBIN UHIPEIUEHT HEMOCPEACTBEHHO CMELIUBAKOT CO
BCIIOMOTaTEJbHBIMH BELIECTBAMU C MMOJYYEHUEM KOHLEHTPATa CYCIIEH3UH, U3 KOTOPOTO

MOYKHO TIOJIyYUTh CYCIIEH3HH JIF0OO0T0 KeNaeMoro pa30aBiieHus yTeM pa3BeeHHUs BOAOH.
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Hcnonp3ys Takue pa3daBaeHNs], JKUBbIE PACTEHUS, @ TAK)KE MaTEePUa JUIsl Pa3MHOKEHUS
pacTeHus MOKHO 00paboTaTh U 3aIIUTUTh OT 3apask€HHs] MUKPOOPTaHU3MaMU Iy TEM

pacCnbUICHUS, ITOJIMBA UJIH MMOTPYIKCHUA.

Texyunii KOHIIEHTPAT Uil 00pabOTKU cEMEHU

AxTuBHbBIN HHTrpeaueHT [coenunenue Gopmyisl (I)] 40 %
ITponuneHrauKoNb 5%
Conomumep O6yranona u PO/EO 2%
Tpuctupondenon ¢ 10-20 moxs EO 2%
1,2-bensuzornazonus-3-oH (B Buzne 20% pactBopa B BOAE) 0,5 %
Kanbiuesas conb MOHOA30MMUIMEHTA 5%
CunukoHoBoe Macio (B Buae 75% 3MyJIbCUU B BOZIE) 0,2 %
Bona 45.3 %

TOHKOM3MENBbYEHHBIN AKTUBHBIN UHIPEIUEHT HEMOCPEACTBEHHO CMELIUBAKOT CO
BCIIOMOTaTEJbHBIMH BELIECTBAMU C MOJYYEHUEM KOHLEHTPATa CYCIIEH3UH, U3 KOTOPOTO
MO>KHO TMOJIyYHUTDb CYCIIEH3UH JIFOOO0T0 JKemaeMoro pa3daBiieHus MyTeM pa3BeIeHUs BOAOH.
Ucnonb3ys Takue pa3daBiieHus], JKUBbIE PACTEHHSI, & TAKXKE MaTepHall 1Jisl PAa3MHOKEHUS
pacTeHus MOKHO 00paboTaTh U 3aIIUTUTD OT 3aPAKEHUS MUKPOOPTaHU3MaMH Ty TeM

pacnbLICHUA, TOJHWBA UJIN MTOTPYXKEHUA.

KancyibHasi CyCIIeH3Usl MEJUIEHHOTO BI::ICBO60>KI[€HI/I$I

28 vacreli KOMOMHAIMU coenMHEeHUs popmyibl | cMeMBAOT € 2 YaCTSIMH apOMAaTUYECKOTO
pacTBOPUTENS U 7 YaCTSIMU CMECH TOJTY OJIIUU30LUAHAT/ TIOTMMETHIICHITONN( EHIITH30LIUAHAT
(8:1). BTy cMech AMYJIBIHPYIOT B CMECU Ha OCHOBe 1,2 4acTu MONMBHHUIIOBOTO criupTa, 0,05
4aCTU MeHoracurtesis U 51,6 yacteil BOABI 10 MOMYUECHUS YaCTHI] skenaemMoro pasmepa. K stoi
SMYJIbCUU TOOABIISIOT CMECh Ha OCHOBe 2,8 yacrteii 1,6-arnaMiHOreKCcaHa B 5,3 4acTsaX BOJIBI.
CMmech nepeMennBaioT 10 3aBEPIICHUs PeaKkLuH MOJIMMepHU3aLii.

[Tony4eHHYIO KaNCyJbHYEO CYCIIEH3UIO CTaOMITM3UPYIOT myTeM nodasnenus 0,25 qactu
3arycTuTeNs U 3 yacTeil nucneprupyouiero semectsa. CocTaB KancyJabHON CYCIIEH3UU
conepkuT 28% akTuBHOro UHrpeaueHTa. CpeaHuil fuamMeTp KarcyJs COCTaBisieT 8-

15 MukpoH.

Ilony4yeHHBIN COCTAB MPUMEHSIOT MO OTHOLIEHUIO K CEMEHAM B BUI€ BOJHOM CYCIIEH3UU B

IIPUEMJIEMOM YCTPONUCTBE, NOAXOALIEM JIJIs OTOH Leu.
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IIpumepnl NOJVUEHHUS

IIpumep 1. B nranHOM nmpuMepe NpomLTIOCTPUPOBAHO nosyueHue S-¢prop-3,3,4,4-

TeTpameTu- | -(4-MeTrnde H3UMUAA30J1- | -UJT) 30X UHOJHHA.

Cranus 1. ITonydenue stun-2-(2-gropdheHn)-2-MeTuanponaHoaTa

K cycnensuu ruapuna Hatpus (0,69 monb, 27,4 1) B TeTparunpodypane (220 mu) npu
KOMHATHOH TeMIepaType 1o KarisiM 100aBIIsIH pacTBOp 3Tui-2-(2-pTopdeHun)anerara
(0,27 moup, 50,0 1) u fionmerana (0,82 mmonb, 117,9 r) B TeTparuapodypane (60 mi, obimas
koHL. 1 M) 1 cMech nmepeMennBaiy NPy KOMHATHOHM TeMIeparype B TeueHHe HOYH. Peakiuro
racyJIv IyTeM MEIJICHHOTO T0OaBJIEHUs HACHIIEHHOTO BOJHOTO PACTBOPA XJIOPU/IA AMMOHHSI
u 3aTeM BeUTHBaK B 300 M1 cMecH BozbI U Jibaia. BomHyro ¢a3y skcrparupopaniu
STHIIALIETATOM, H OOBEIMHEHHBIE OPTAHNYECKHE SKCTPAKTHI BBICYLITUBAIN HAJl CYJIb(paToM
HaTpust, GUIBTPOBAIM U KOHLIEHTPHPOBAJIH ITPH MOHWKEHHOM AaByieHHH. OCTaTOK OUUINAIIH
nocpencTsoM ¢unii-xpomartorpadun (renran/stwianerar = 19:1) ¢ moxydernem >Tmi-2-(2-
¢dTopdennn)-2-meTmnponanoara B Bune omenao-xentoro macia: LC-MS (Cnocob H) V@-
nerektupoBanue: 220 HM, Rt = 1,60; MS: (M+1) =211,2; 'H saMP (400 MI',
XJIOPODPOPM-d) 6 ppm 1,16 - 1,23 (m, 3 H) 1,57 (s, 6 H) 4,17 (d, J=6,97 I';, 2 H) 6,99 -
7,05 (m, 1 H) 7,11 - 7,17 (m, 1 H) 7,22 - 7,28 (m, 1 H) 7,33 (td, J=7,89, 1,83 I'n;, 1 H); “F
SAMP (377 MI', XJIOPO®OPM-d) & ppm -113,26 (s, 1 F).

Cranus 2. ITonyuenue 3-(2-¢propdenmn)-2,3-numernndyTan-2-oma

PactBop stun-2-(2-propdennn)-2-merunnponanoara (0,25 Mons, 52,1 r) 1 KOMIUIEKCa
nanrana(Ill) xnopuna 6uc(nmurus xnopuna) (0,6 M B THF, 0,50 3xB., 0,12 moinb, 207 M) B
terparuapodypane (1,2 M) nepemennBaiy npu KOMHATHOH TemniepaType B Tederne 1,5 4.
Peakunonnyro cmech 3ateM oxnaxaany a0 0°C 1 3aTeM Mo KarisiM JoOaBIIsLTH PacTBOP
metrnMaraust Opomuna (3,0 M B nustuinosom 3¢upe, 3,0 3kB., 0,74 Monb, 248 mi).
PeakunonHy0 cMeCh epeMennBaiii P KOMHATHOHN TeMIeparype B TEUeHHE HOUH,
oxnaxaanu 10 0°C u 3aTeM racuiy myteM 100aBIeHHs MO KaIUIIM HACBIIEHHOTO BOJHOTO
pacTBopa xyopuaa aMMoHus. J[o0aBisAIn BOAY M PEaKkIIMOHHYIO CMECh NIepEMELTUBAIN B
TEYEHHUE JOTIONHUTENbHBIX 30 MUH. PeakimoHHy10 cMech (PUIBTPOBAIM Yepe3 LETUT U

otaensuu Ase ¢asbl. Bonnyro a3y skcrparuposanu mpem-0yTUIMETUIOBBIM 3QHUpoM, U
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00BbEeTMHEHHBIE OpraHuYecKre (pa3pl MPOMBIBAIIN COJEBBIM PACTBOPOM, BHICYIIHNBAJIH HAJl
cynbdat HaTpus, GUIBTPOBAIU U KOHLEHTPUPOBAIH MPH MOHUKEHHOM JaBJIEHUH C
nojydeHueMm 3-(2-¢propdenmn)-2,3-numeTunOyTaH-2-0j1a B BUAE KEJITOBATOTO TBEPAOTO
BemectBa: LC-MS (Cnioco6 H) Y®-nerektuposanue: 220 1M, Rt = 1,46; MS: (M-OH) =
179,3; T.n. 42-43 °C; 'H AIMP (400 MI'ty, XJIOPO®OPM-d) & ppm 1,19 (d, J=1,10 I'ny, 6 H)
1,50 (d, /=2,93 T'u, 6 H) 6,97 - 7,04 (m, 1 H) 7,07 - 7,12 (m, 1 H) 7,18 - 7,24 (m, 1 H) 7,40
(td, J=8,25, 1,83 T';, 1 H); ’F SIMP (377 MI'r, XJIOPO®OPM-d) & ppm -104,04 (s, 1 F).

Cranus 3. Tlonyuenue S-drop-3,3,4,4-reTpameTii- 1 -MeTHIICY Tb(aHIITN30X THOJIHHA.

K oxnaxnennoii (0°C) cepnoii kuciore (98% Bec/Bec, 133 mu, 1 M) no gacTsim no0asisiiu
cMmech Metutnonuanata (133 mmodns, 9,73 1) u 3-(2-¢pTopdenmn)-2,3-mumernnOyraH-2-oa
(1,00 3kB., 133 mmonb, 26,1 1) B TeueHue 15 MUH., U CMeCh MEPEMEITUBAIH TP KOMHATHOM
TEMIIepaType B T€4E€HUE AONOJHUTENbHBIX 20 MUH. PEakIIMOHHYIO CMECh OCTOPOKHO
BbLIMBaJIU B 600 My iensiHOM BoAbl U pH BOAHOTO €108 peryauposainu A0 ~8 ¢
ucnojp3oBanueM sogHoro pacrsopa NaOH (30% Bec/Bec). Bognyto a3y skcrparuposaiu
STUJIALIETATOM, U O0BEIUHEHHBbIE OpraHnyecKre (ha3bl BHICYIIUBAH ¢ TOMOINBI0 Na, SOy,
GUIBTPOBAIM U KOHIIEHTPUPOBAIH in vacuo ¢ noixyuenueM (25,1 r, 75%) 5-dprop-3,3,4,4-
TeTpaMeTUJI- | -MeTHUICYIb(paHUIN30XMHOINHA B BUJE OneqHo-xkentoro macna: LC-MS
(Crioco6 G) Y®-nerexruposanue: 220 HM, Rt=; MS: (M+1) =, 'H SIMP (400 MI'w,
XJIOPO®OPM-d) & ppm 1,10 (s, 6 H) 1,24 (d, J=2,93 'y, 6 H) 2,34 (s, 3 H) 7,00 (ddd,
J=12,20, 8,34, 1,10 ', 1 H) 7,07 - 7,21 (m, 1 H) 7,32 - 7,42 (m, 1 H); "F SIMP (377 MI'Ly,
XJIOPO®OPM-d) 6 ppm -111,06 (s, 1 F).

Cranus 4. Tlonyuenue S-rop-3,3,4,4-rerpamerin-2H-130XMHOIMH- 1 -OHa.

K pactBopy 5-drop-3,3,4,4-terpameri- 1 -meTuncynbhanmnnzoxuHonnaa (99,8 Mmois,
25,1 1) B cMecH ykcycHOM kucnoTel (160 mu, 0,25 M) u Boxer (40 min) nobasnsim anerat
Hatpust (0,10 3kB., 9,98 mmonb, 0,818 ) u cMech HarpeBau ¢ OOPaTHBIM XOJIOJMUIbHUKOM B
TedeHue 2 4. PeakiiMOHHYI0 CMECh 3aTeM OXJIAXKIaJIH 0 KOMHATHON TEMITEPaTyPhl U
OONBLIYIO YaCTh PACTBOPA YKCYCHOH KHCIOTHI yIAJsUH B BakyyMme. OcTaTok 3ateM
OCTOPOKHO 100aBIISLTH K cMecH HackieHHoro BogHoro NaHCOs u stunanerara. /[pa cios
pa3messiIn, U BOMHBIN CIIOH SKCTparupoBaiiv stusiarieratoM. O0beIMHEHHbIE OPraHMYECKUe

¢a3pr mpombiBau HachieHHbIM BoAHBIM NaHCO3, BOAOH 1 CONEBBIM PacTBOPOM,
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BbICYIIHBAITH C TOMOIIBI0 Na; SOy, GUIBTPOBAI M KOHLIEHTPUPOBAIU 1N Vacuo ¢
nojydeHuem S-¢rop-3,3,4,4-rerpamernn-2H-n3oxunonun-1-oxa (21,4 r, 97%) B Buze
onenHo-xentoro macia: LC-MS (Crocob G) Y@-nerextuposanue: 220 HM, Rt = 1,28; MS:
(M+1) =222,2; '"H AMP (400 MI'ty, XJIOPO®OPM-d) § ppm 1,21 (s, 6 H) 1,36 (d, J=1,00
I'm, 6 H) 6,19 (br. s, 1 H) 7,12 (ddd, J=12,38, 8,34, 1,28 I';, 1 H) 7,20 - 7,26 (m, 1 H) 7,85
(dd, J=7,52, 1,28 T'i, 1 H); “F AMP (377 MI'y, XJIOPO®OPM-d) § ppm -111,05 (s, 1 F).

Cragus 5. Tlonyuenue 1-xmop-5-¢rTop-3,3,4,4-TeTpaMeTHITH30XTHOJTHHA.

K pactBopy N, N-numetundopmamuna (6,3 mmons, 0,49 mi) B nuxnopmerane (8 mut, 0,8 M)
NpY KOMHATHOH TeMIepaType Mo KarisiM qodasssinn okcanuixiopun (1,3 sks., 6,01 Mmouns,
0,53 M) u Oenyro CyCIeH3UI0 SHEPTUYHO MepeMeInnBain B TeueHne 30 MUH. 3aTeM 1o
KarisiM 1o6aBIisu pactBop S-¢rop-3,3,4,4-rerpamerni-2H-n3oxuHonuH- 1-ona

(4,52 mmonp, 1,00 ) B puxnopmertane (9 mi, 0,5 M) 1 cMech nepeMenInBaiy Npu KOMHATHOM
TeMIiepatype B TeueHue 2 4. Peak[uOHHYI0 CMeCh BbUIMBAIU B OXJIAXKEHHYIO JIbJIOM CMECh
HacbieHHoro BogHoro pacrsopa NaHCOs3 1 neHTaHa 1 OTAENS I OpraHudeckyro (asy.
Bonnyro a3y 3aTem skCcTparupoBaiv ¢ MOMOIIBIO IEHTaHa, U O0bEIMHEHHbIE OPTaHUYECKHE
(a3l MpOMBIBAJIN COJIEBBIM PACTBOPOM, BbICyIMBaiH Hag Na, SOy, punbTpoBanu u
KOHLIEHTPUPOBAIH C nosy4deHueM 1-xnop-5-rop-3,3,4,4-rerpamernnuzoxunomusa (1,02 r,
Beixoz 94%) B Bune Oecupernoro macna: LC-MS (Cnioco6 G) Y®-aerexktuposanue: 220 HM,
Rt=1,16; MS: (M+1) = 240-242; "H SIMP (400 MI'r, XJIOPO®OPM-d) § ppm 1,27 (s, 6 H)
1,38 (s, 6 H) 7,15-7,20 (m, 1 H) 7,26 - 7,36 (m, 1 H) 7,62 (d, 1 H).

Cranus 6. ITonyuenue S5-drop-3,3,4,4-rerpameri-1-(4-meTunbeH3nmMuna3on-1-

WUT)M30XMHOJIMHA.

K pactBopy 1-xmop-5-¢pTop-3,3,4,4-Terpamermnuzoxuronuna (1,67 mmons, 0,430 1) B
nupuause (0,20 M, 9,0 mi1) mpu KOMHATHOH Temriepatype nodasisuii 4-metui- 1 H-
6ensnmunazon (1,5 3kB., 2,69 Mmonb, 0,356 1) u cmech nepemernnBaiu mpu 90°C B TeueHue
15 gacoB. ObecneunBay OXJNAXKIEHHE PEAKIIOHHON CMECH IO KOMHATHOM TEMITEpaTyphl U
3aTeM KOHLIEHTPUPOBAIU B BakyyMe. [1oydeHHBINH OCTATOK OYUINAIH MOCPEACTBOM (IIdII-
xpomarorpaduu ¢ nonydeHueM S-¢prop-3,3,4,4-rerpamern-1-(4-merundbenznmuazon-1-
wi)uzoxunonuna (0,525 r, Beixon 87%) B Buae OekeBOro TBEpIOro BemecTsa: T.IuL= 118-

120°C, LC-MS (Cnocob G) Y®-gerektuposanue: 220 HM, Rt = 1,19, MS: (M+1) = 336; 'H
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SIMP (400 MT ', XJIOPO®OPM-d) § ppm 1,32 (s, 6 H) 1,47 (s, 6 H) 2,71 (s, 3H) 6,91-6,95
(m, 1 H) 7,10 - 7,25 (m, 5 H) 8,18 (s, 1 H).

ITpumep 2. B nanHOM npuMepe NpOMITIOCTPUPOBAHO nonyueHue 4,4-nudrop-3,3-1uMeTu-

1-(4-meTunOeH3MMHAa301- 1 -HIT)U30X NTHOJTNHA

Cranus 1. ITonyuenue 3,3 -gumerun-2H-nzoxunonus-1,4-quoHa.

K pactBopy 3,3-nmumernn-2,4-nurugpou3oxuHonuH-1-ona (57,1 mmons, 10,0 r) 8 CCly

(0,20 M, 285 mu1) mpu KOMHATHOU Temriepatype nodasisuin N-OpomcykiuHIMAL (3,0 5KB.,
171 mmonsb, 30,5 r) u AIBN (0,15 3kB., 8,5 Mmounb, 1,43 ') U peakIIMOHHYIO CMeCh
nepememuBany npu 70°C B Teuerne 3 yaco. ObecneunBain OXJAKACHUE PEaKIHOHHON
CMeCH 10 KOMHATHOM TeMIepaTyphl, KOHLEHTPUPOBAJIU B BAKYyMe U Pa3BOAMIIHU C IOMOLIBIO
EtOAc, mpombIBaiiu BOJIOH U COJIEBBIM PacTBOPOM, BhiCymuBaiu Hag Na; SOy, puapTpoBaiu
¥ KOHLIEHTPHPOBAJH € NoJy4eHueM 4,4-nuopom-3,3-numernn-2H-nzoxunonun-1-ona (25,2 r)
B BUJI€ CBETJIO-KEJITOTrO TBEPAOIO BELIECTBA, KOTOPOE NMPUMEHSIHN HEMTOCPEACTBEHHO Ha
cnenyromel craguu 6e3 nononHuTensHon ounctku: LC-MS (Crocod H) V@-
nerextuposanue: 220 M, Rt = 1,34; MS: (M+1) = 332-334-336; 'H SIMP (400 MI 1,
XJIOPOD®OPM-d) 6 ppm 1,57 (s, 6 H) 7,21 (br. s, 1 H) 7,70 - 7,77 (m, 1 H) 7,78 - 7,85 (m, 1
H) 8,06 - 8,14 (m, 1 H) 8,23 - 8,30 (m, 1 H).

K pactBopy 4,4-nubpom-3,3-numerni-2H-u3oxuHonus-1-ona (20,0 1) B cMecH BOAbI

(450 mn) u rerparunapodypana (225 mn) nobassuiu kapoonat Hatpus (3,0 3kxB., 135 MMoub,
14,3 1) u cMech nepeMeInuBajIi PU KOMHATHON TeMriepatype B Tedenue 12 4. u npu 70°C B
teyerue 4 4. 30 muH. ObecrneunBanu OXJIaKIeHNUE PEAKIIMOHHOW CMECH 10 KOMHATHOMN
TEeMIIepaTypbl, pa3BOAWIN BOAOH, noakucisanu 1o pH 3-4 ¢ nomompsro 90 ma 2 M pacteopa
XJIOPUCTOBOIOPOAHOMN KUCIIOTHI U 3KCTPArupOBaIH € IIOMOIIBIO TUXJIOPMETaHa.
OObennHeHHbIe OPraHMYECKHE SKCTPAKThI BbICyuBau Hax Na,SO,, punsrposanu u
KOHLIEHTPUPOBAIHU C mosy4deHneM 3,3 -numerni-2H-uzoxunonus- 1,4-nronHa (9,95 r) B BUne
xentoro Teepaoro Bemectsa: LC-MS (Cnocob H) Y®-nerexktuposanue: 220 HM, Rt =0,81;
MS: (M+1) = 190; 'H SIMP (400 MI'r, XJIOPO®OPM-d) § ppm 1,77 (s, 3 H) 1,97 (s, 3 H)
7,39 (s, 1 H) 7,46 - 7,58 (m, 1 H) 7,60 - 7,71 (m, 1 H) 7,98 - 8,22 (m, 2 H).
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Craaus 2. Ilonyuenue 1-xnop-3,3-AUMETUIN30XUHONNH-4-0Ha.

K pactBopy N,N-numerundopmamuna (2,3 mi, 30 mmosns) B quxnopmerane (52 mi, 0,6 M)
NPy KOMHATHOH TeMIepaType Mo KarmsiM godasisin okcanuiaxiopuna (0,67 sxB., 20 MMOIb,
1,8 mi1) B TeueHue 35 MUH. 1 O€JYIO CYCIIEH3HIO YHEPTUUHO NePEMEIINBAIN B TEUSHHE

15 MHH. 1O OKOHYaHHMS BbIIEJICHUS ra3a. 3aTeM Mo KaruisiM A00aBIIsUIA pacTBOp 3,3 -AHUMETHII-
2H-uzoxuHomuH-1,4-quoHa (2,5 r, 13 MMonb) B nuxjopmerane (25 M) U cMech
nepeMernnBaiIy Ipu KOMHATHON TemniepaType B TeueHue 1 4. PeakiioHHy0 cMech BbUIMBAIU
B OXJIAKIEHHYIO JIbJIOM CMeCh HachllleHHOro BogHoro pacrsopa NaHCO; u neHraHa u
OTAEJSUTA OpraHudeckyro (asy. Bogayro ¢a3y sKCcTparupoBain ¢ IOMOLIBIO NIEHTaHA, U
O00BEMHEHHBIE OpTaHNYECKHe (pa3bl MPOMBIBAIN COJIEBBIM PACTBOPOM, BbICYIIUBAIH HAJl
Na,SOs, GpunbTpoBaNIH U KOHLIEHTPUPOBAIH C IOJIyUYEeHUEM | -XJI0p-3,3-TUMETHIN30XHHOJINH-
4-oHa (2,5 r, BbIXOH 91%) B BUAe xentoro TBepaoro Bemectsa: LC-MS (Criocod H) V@-
nerektupoBanue: 220 HM, Rt= 1,34; MS: (M+1) =208-210; 'H samP (400 MTI'L,
XJIOPO®OPM-d) 6 ppm 1,47 (s, 6 H) 7,62 - 7,69 (m, 1 H) 7,73 - 7,81 (m, 1 H) 7,90 (dd,
J=8,07,0,73 I'y, 1 H) 8,04 (dd, J=7,50, 0,90 I'y, 1 H).

Cranus 3. ITonyuenue 3,3-numerni- 1-(4-mMeTnnoeH3nMna3031- 1 -1i1)U30X MHOMH-4-0Ha.

K pactBopy 1-x710p-3,3-aumernnuzoxunonud-4-ona (3,61 mmons, 0,750 r) B nupuanxe

(0,07 M, 50 mu) npu KOMHaTHOM TeMnepartype nodasisuu 4-metui- 1 H-6ensumunaszon
(1,53kB., 0,716 1, 5,42 Mmounb) u cMech niepemMeruBaiu rpu 100°C B Teuenue 15 yacos.
OOecrieunBai OXJIaKAEHHE PEAKIIHOHHOM CMECH 10 KOMHATHOW TeMIIEpaTyphl 1 3aTeM
KOHLIEHTPUPOBAITH B BakyyMe. [1oydeHHbIH OCTaTOK OYHIIAIH TOCPEACTBOM (I3~
xpomarorpaduu ¢ nonydeHuem 3,3 -gumerni- 1 -(4-meTundeH3nMuaa3o- 1 -nin)u30X UHOJTMH-4 -
oHa (0,569 r, Berxox 52%) B Buae kopuuHeBoro Macia: LC-MS (Cnocob G) Y-
nerektupoBanue: 220 HM, Rt = 0,98, MS: (M+1) = 305; 'H ssMP (400 MTI',
XJIOPODOPM-d) 6 ppm 1,63 (s, 6 H) 2,75 (s, 3 H) 7,15 - 7,27 (m, 3 H) 7,36 - 7,42 (m, 1 H)
7,70 - 7,82 (m, 2 H) 8,18 - 8,25 (m, 1 H) 8,28 (s, 1 H).
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Cranus 4. Ilonyuenue 4,4-nu¢rop-3,3-numerui-1-(4-metundensnmunason-1-

WJT)M30XMHOJIMHA.

PactBop 3,3-numetni-1-(4-meTrunoeH3nMuaa3071- 1 -1 ) 30X MHONMMH-4-0Ha (1,85 MMOJIb,

560 wmr) B 2,2-nudTop-1,3-mumernnumunazonuauue (10,0 skB., 18,5 mmoib, 2,4 M)
nepemernBaiy npu 105°C B TeueHne Houn. PeakliMOHHYIO CMECh OCTaBJISIIH OXJIAKIAThCS
10 KOMHATHOM TeMIiepaTyphbl, pasBoamiu ¢ momousio DCM, 3arem racuiau myrem
MEJIEHHOTO N00aBJIeHHs HachIeHHOro BogHoro pacrBopa NaHCO;. Otnensiu 2 ¢has3sl u
BONHYIO (ha3y skcrparupoBanu ¢ nomoibio DCM. O0benuHeHHbIe OpraHnyeckue Ghasbl
NPOMBIBAJIN COJIEBBIM PacTBOPOM, BbICyInBain Haa Na,SOy, prbTpoBan 1
KOHLIEHTpUpoBaIH. OCTATOK OUUINAIH MOCPEACTBOM (IIdII-XpoMaTorpaduu ¢ MoJydeHneM
4.4-mudrop-3,3-numerni- 1 -(4-merundenznmunazon- | -mn)uzoxuHonnna (36 mr, Berxon 60%)
B Buze Oesoro TBepaoro Bemectsa: LC-MS (Criocod G) Y®-nerektuposanue: 220 HM, Rt =
1,12; MS: (M+1) = 326; T.1u1. 142 - 149 °C; "H SIMP (400 MI'ti, XJIOPO®OPM-d) § ppm
1,49 (s, 6 H) 2,76 (s, 3 H) 7,15-7,27 (m, 2 H) 7,34 - 7,42 (m, 2 H) 7,57 - 7,64 (m, 1 H) 7,71 -
7,79 (m, 1 H) 7,90 - 7,97 (m, 1 H) 8,31 (s, 1 H); "’F SIMP (377 MI'y, XJIOPO®OPM-d) §
ppm-112.38 (br. s., 1 F).

ITpumep 3. B naHHOM nprMepe MPOMLIIOCTPUPOBAHO nosyyeHue 1'-(0enznmunazon-1-mn)-

3',3'-mumermncnupo(LuKIonponaH-1,4'-n30X NHOMHA)

Cragus 1. TTonyuenwue 3,3-numeruncnupo(2H-u3zoxunonuu-4, 1'-uukinonponat)-1-oHa.

B aBToknaB nobasinsim pactBop 2-(1-penmnuuknonponn)nponan-2-amuna (120 wmr,

0,685 mmonb), 6bersoxuHoHa (2,0 3kB., 1,37 mmonb, 153 mr) u auerarta namtanus (11)

(0,05 5kB., 0,034 Mmmonb, 7,6 Mr) B ykcycHOH kuciore (4,6 mi, 0,15 M) u B peakrope
BBICOKOT'O JIABJIEHUS CO3/IABAJTH IABJICHUE C MMOMOIIBI0 MOHOOKCHAA yriepona (3 Oap) u
Harpesayu ripu 110°C B reyenne Houn. OOecneunBaiy OXJNakaeHHe PEaKIIMOHHOTO COCyia
10 KOMHATHOH TEMITEpaTypbl, COPACHIBAJIH JaBJICHUE U PEAKLIMOHHYIO CMECH Pa3BOIMIIH C
MIOMOIIBIO TUXJIOPMETAHA U rackiid mmyteM nodasienus pactsopa NaOH (2,0 M) nnst
noctkenust pH>9. JIge ¢as3el oTaensiny u BOAHYIO $a3y ABAKIbI SKCTPArupoBaIn
muxiopmeraHoM. OObeqMHEHHBIE OpraHuuecKre (pa3bl MPOMBIBAIN COJIEBBIM PACTBOPOM,
BeIcyuBany Haj Na,SO,, GUIbTPOBaIM, KOHLIEHTPUPOBAIN M OUUIIAIH TOCPEICTBOM

¢mm-xpomarorpaduu ¢ nonydeHueM 3,3 -aumermicnupo(2H-nzoxunonun-4,1'-
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uKJIonponat)-1-ona (27 mr, Beixon 20%) B Buae xenrosatoi cmoisl: LC-MS (Crioco6 G),
Rt= 0,80; MS: (M+1) = 202; 'H SIMP (400 MI'n, XJIOPO®OPM-d) § ppm 0,96 (t, 2 H) 1,10
(t, 2H) 1,18 (s, 6 H) 6,21 (NH, 1H) 6,91 (d, 1H) 7,20 (t, 1 H) 7,45 (t, 1 H) 8,09 (d, 1 H).

Cragus 2. ITonyuenue 1'-xnop-3',3'-aumernicnupo(LUKIonponan- 1,4'-M30X MHOJIMHA).

K pactBopy N, N-numerundopmamuna (0,63 mmonb, 0,049 min) B nuxnopmerane (1 mu, 0,5 M)
pY KOMHATHOW TeMIepaType Mo KarisiM nodasiisiu okcammwixiopun (1,3 sks., 0,63 MMoJib,
0,056 M) 1 Genyro CYCIEeH3UI0 SHEPTUYHO NepeMenuBaiu B Tedenre 30 MuH. 3aTeM 1o
KarusiM 100aBisun pacTBop 3,3-numMermincnupo(2H-uzoxunonnn-4, 1'-iiuknonponas)- 1 -ona
(0,423 mmonb, 85 mr) B puxsopmetane (0,8 mut, o6mas ko, 0,25 M) u cmech
nepeMelTnBaIi P KOMHATHOH Temneparype B TedeHne 1 4. PeakimoHHY0 CMeCh BBUIMBAIIH
B OXJIXKJIEHHYIO JIBIOM CMECh HachIeHHOro BogHoro pactsopa NaHCO; u neHrana u
OTAEJSUIA OpraHudeckyro (asy. Bogayro ¢a3y 3arem sKCTparupoBasiv ¢ MOMOIIBIO NTEHTAHA,
1 00beMHEHHBIE OpraHnYecKie (a3bl MPOMBIBATIHN COJIEBBIM PACTBOPOM, BBICYIIHBAIIN HAJ
Na,S04, punbTpoBaNy U KOHLIEHTPUPOBAIH ¢ TIoJydeHueM 1'-xmop-3',3'-
auMeTwicnupo(uukionponas- 1,4'-uzoxunonuna) (101 mr, Bexon 98%) B Bune GesxeBoii

xunkoctu: LC-MS (Cnocob G), Rt=1,06; MS: (M+1) = 220-222.

Cranus 3. ITonyuenue 1'-(6ensumunaszon-1-mn)-3',3'-aumernicnupo(ukionponas-1,4'-

HU30XHHOJIMHA).

K pactBopy 1'-xmop-3',3'-aumermncnupo(uukionponan- 1,4'-uzoxunonuna) (0,064 MMoib,

14 mr) B mupuausae (1,3 mu, 0,05 M) nobassuin 6enzumunason (5 3xB., 0,32 Mmosb, 38 Mr) u
cmech nepemernuBaiu npu 90°C B Teuenue 1 4. ObecrneunBaan OXJIaXKIeHUE PEAKIIHOHHOM
CMECH JI0 KOMHATHOH TeMIepaTypsl 1 3aTéM KOHLEHTPUPOBAIU B BakyyMe. [lonydeHHbIi
OCTaTOK OYHINAIH OCPENCTBOM (pumdin-xpomarorpaduu ¢ nonyderneM 1'-(0ensumunazon-1-
wn)-3',3'-qumernncnupo(uukionponas- 1,4'-m3oxunonuxa) (9 mr, Berxon 50%) B Bune
xenToit cmonsr: LC-MS (Crioco6 G), Rt= 1,04; MS: (M+1) = 302; 'H SIMP (400 MTI'Ly,
XJIOPO®OPM-d) 6 ppm 1,01 (t, 2 H) 1,17 (t, 2H) 1,23 (s, 6 H) 7,08 (d, 1H) 7,15-7,24 (m,
2H) 7,27-7,35 (m,2H) 7,48 (t, L H) 7,52 (d, 1 H) 7,84 (d, 1 H) 8,30 (s, 1 H).
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Tabmuua E. @usndeckne nanHble A coenuHeHUH hopmyJbl |

JjemMeHT CTPYKTYPA RT [M+H] Cnocoo | T.ILL
CIHCKA (min) | (u3MepeHHOe) °C
E-1 1,15 336,4 G 45 - 46
F
E-2 1,13 3225 G
M= s
ole®
E-3 1,04 302 G
|;:’; ,-';—H |
¥ b
E-4 1,22 401,3 G 48 - 49
F
Br f
E-5 1,25 390,5 G
I
F
F, iﬁ
FF
E-6 1,13 352,5 G
F
d
1--.1:' -
E-7 1,17 340,4 G
F
F ; -
E-8 1,26 362,5 G
F
-
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JjemMeHT CTPYKTYPA RT [M+H] Cnocoo | T.ILL.
CIHCKA (min) | (u3MepeHHOe) °C
E-9 1,10 316 G
(oL
E-10 0,96 304 G 123 -
M N 125
E-11 1,30 362,5 G
i
E-12 1,31 364,5 G 113 -
114
E-13 1,25 348,4 G 70 -71
i
E-14 1,25 350,5 G 87 -88
“
E-15 1,10 326 G
E-16 1,14 318 G
5§
E-17 1,21 356,4 G 50-51
I
cl ;M::I'
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JjemMeHT CTPYKTYPA RT [M+H] Cnocoo | T.ILL.
CIHCKA (min) | (u3MepeHHOe) °C
E-18 1,19 350,6 G
Q\
E-19 1,13 358 G 157 -
159
\Q\ F
E-20 1,08 344 G
F
F
E-21 1,14 340,5 G
oo
E-22 1,18 354,5 G
E-23 1,13 340,5 G 132-
133
E-24 1,10 380,4 G 178 -
179
o
7
E-25 - 0,99 3184 G 159 -
E‘b\ 161
E-26 1,03 318,5 G 96 -
Q o 101
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JjemMeHT CTPYKTYPA RT [M+H] Cnocoo | T.ILL.
CIHCKA (min) | (u3MepeHHOe) °C
E-27 1,07 332,5 G 145 -
\Q . 149
E-28 F 1,81 347 H 199-
202
I
Q/
o N
E-29 1,51 325 H
N
| 2
N
Cl
E-30 1,21 351 G
-5
-3
N
E-31 b 1,92 362 H
F
gi :
Cl
E-32 EoOF 1,16 344 G 118 -
121
=M
M
F
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JjemMeHT CTPYKTYPA RT [M+H] Cnocoo | T.ILL.
CIHCKA (min) | (u3MepeHHOe) °C
E-33 FOF 1,23 361 G
N
G
Cl
E-34 1,71 339 H 129 -
133
|
M
E-35 1,80 357 H 133 -
136
P M
E-36 1,83 353 H 196 -
199
Cl
oy
4
M
E-37 Cl E 2,00 381 H 197 -
F 200
—H
P
N
Cl
E-38 r 1,19 369 G 52-54
oS
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JjemMeHT CTPYKTYPA RT [M+H] Cnocoo | T.ILL.
CIHCKA (min) | (u3MepeHHOe) °C
E-39 1,32 391 G 126 -
Cl 127
C
E-40 Cl 1,17 324 G
ol
E-41 1,33 415 G 122 -
124
BFQ
E-42 1,31 370 G 102 -
103
c : %
E-43 1,12 302 G 132 -
133
E-44 1,07 290 G
E-45 Cl 1,27 370 G 147 -
F 151
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JjemMeHT CTPYKTYPA RT [M+H] Cnocoo | T.ILL.
CIHCKA (min) | (u3MepeHHOe) °C
E-46 b 1,21 354 G 122 -
F 125
E-47 Cl F 1,99 361 H
F
== N
Q:M
Nﬂ;
E-48 l F 2,06 379 H
F
;" N
3
F N
E-49 l E 2,10 375 H
F
}F‘: M
E-50 b 1,23 358 G 112 -
114
== H
#
F H
F
E-51 b 1,27 362 G 177 -
178
o
r"
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JjemMeHT CTPYKTYPA RT [M+H] Cnocoo | T.ILL.
CIHCKA (min) | (u3MepeHHOe) °C
E-52 1,27 330 G
E-53 1,20 316 G
oS
E-54 0,81 302 G
- ; .“‘
E-55 1,88 352 H
F
N
[
E-56 1,92 358 H
E-57 1,75 322 H 143 -
145
#
N
E-58 1,14 328 G 141 -
143
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JjemMeHT CTPYKTYPA RT [M+H] Cnocoo | T.ILL.
CIHCKA (min) | (u3MepeHHOe) °C
E-59 1,06 288 G
E-60 F 1,24 354 G
F ;
E-61 1,11 314 G

buosornueckue npuMepsnl

O6pabotka xunkoit Kynetypoi Botryotinia fuckeliana (Botrytis cinerea)/(cepasi THUIB)

Konunuu rpuOoB U3 KPHOT€HHOTO XPAaHMIIUINA HETTOCPEACTBEHHO CMELITNBAIIH C
nutareabHbIM OyIp0HOM (OyniboH Borens). Ilocie Buecenus pacrsopa (DMSO)
UCCIIEAYeMOro COeANHEHUS B IUIAHLIET [l MUKPOTHTpOBaHus (90-nyHOUHBIH hopmar)
n00aBIISAIM MUTATENbHbIA OyJIbOH, Cofep KaIiuil cropsl rpudoB. Mccnenyemble MiaHImeTs!
nHKy6uposany mpu 24°C u GOTOMETPHYECKH ONPENENSIIA MOAaBIEHUE POCTa Yepes 3-4 nHs
1ocJie MPUMEHEHHUSL.

Crnenyrouue coenunenus u3 Tadbmuubl E odecnieunBanu no MeHbiei mepe 80%
KOHTpOJIst 3a0oneBanus mpu 200 ppm MO CpaBHEHUIO ¢ HEOOPAOOTAHHBIMU KOHTPOJIbHBIMHU
JIMCTOBBIMH JUCKAMH MPH TEX )K€ YCIOBUSX, KOTOPbIE AEMOHCTPUPYIOT OOIIMPHOE PAa3BUTHE
3abonesanwmsi: E-1, E-2, E-3, E-4, E-5, E-6, E-7, E-8, E-9, E-10, E-11, E-12, E-13, E-14, E-15,
E-16, E-17, E-18, E-19, E-20, E-21, E-22, E-23, E-25, E-26, E-27, E-29, E-30, E-31, E-32, E-
33, E-34, E-35, E-36, E-37, E-38, E-39, E-40, E-41, E-42, E-43, E-44, E-45, E-46, E-47, E-
48, E-49, E-50, E-51, E-52, E-53, E-54, E-55, E-56, E-57, E-58, E-59, E-60, E-61

O6pabotka xxunkoit KynsTypsl Fusarium culmorum/(dhy3apnos)

Konunnu rpuboB 13 KPHOT€HHOTO XPaHWIIUINA CMEIINBAJIN HEMOCPEICTBEHHO C

nutrareabHbIM Oy 1p0HOM (PDB - kapTodenbHo-nekcTpo3ubiM OyapoHOoM). ITocne BHECEHHS
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pactBopa (DMSO) nccnenyemMoro CoeMHEHUs B TUTAHIIET JJIsl MUKPOTUTPOBaHMUs (90-
JYHOYHBIN popmMaT) 0OaBISAIM MUTATEIbHBIN OYJIbOH, CONep KaIluii CrIopbl IPUOOB.
Hccnenyemble mnanmers! HHKyOHposainu npu 24°C u GOTOMETPHUUECKH ONPEAeIsn
NOJIaBJIEHUE POCTA Yepe3 3-4 MHsI 1OCie IPUMEHEHMS.

Crenyromue coenunenus u3 Tadbmuubl E obecnieunBanu no mensiueit mepe 80%
KOHTPOJIs1 3a0oeBanus mpu 200 ppm Mo CpaBHEHHUIO ¢ HEOOPAOOTAHHBIMH KOHTPOJIbHBIMH
JIMCTOBBIMH JUCKAMHM MIPU TEX K€ YCIOBUSIX, KOTOPbIE IEMOHCTPHPYIOT OOIIUPHOE PA3BUTHE
sabonesanmsi: E-1, E-2, E-4, E-7, E-9, E-14, E-15, E-16, E-17, E-18, E-19, E-20, E-21, E-22,
E-23, E-25, E-26, E-27, E-30, E-31, E-32, E-33, E-34, E-35, E-36, E-41, E-42, E-45, E-46, E-
47, E-48, E-49, E-50, E-51, E-55, E-56, E-57, E-58, E-59, E-60, E-61

ObpaboTka *x)unkoii KyneTypbl Gaeumannomyces graminis/(BbIIPeBaHUE 3JIAKOB)

@®parMeHTs MULIETHS TPprOa U3 KPHOT€HHOTO X PAHHMJIHIA HETTOCPEICTBEHHO
CMEIIUBAJIN ¢ MUTATENbHBIM OyJiboHOM (PDB - kapTodheapHO-IeKCTPO3HBIM OYJILOHOM).
ITocne BHecenus pactsopa (DMSO) ucciaenyemMoro CoenMHEHUS B TIAHIIET JJIs
MHUKPOTHTPOBaHUs (96-yHOUHBIH (popMaT) 0OABISIIN MUTATENbHBINA OyJIbOH, COAEPIKALITUI
criopsl rpuboB. Mccrenyemsle miaHmeTsl vHKyOuposamu npu 24°C u poromerpuiecku
ONpEeAeIsUIM NOIaBJIEHUE POCTa yepes 4-5 qHel nocyie NPUMEHEHHUs.

Crnenyroue coennaenus u3 Tabmumusl E oOecneunBanu no meHbiueit mepe 80%
KOHTPOJIs1 3a00eBanus mpu 200 ppm Mo CpaBHEHHUIO ¢ HEOOPAOOTAHHBIMH KOHTPOJIbHBIMH
JIMCTOBBIMH AMCKAMU ITPU TEX XK€ YCIOBHSIX, KOTOPbIE IEMOHCTPUPYIOT OOLIMPHOE PAa3BUTHE
3abonesanwusi: E-1, E-3, E-4, E-7, E-8, E-9, E-14, E-15, E-16, E-17, E-18, E-19, E-21, E-23,
E-30, E-31, E-32, E-33, E-37, E-41, E-47, E-48, E-49, E-51, E-58, E-59, E-60, E-61

Ob6pabotka xwunkoit kynetypel Glomerella lagenarium (Colletotrichum

lagenarium)/(asTpaKHoO3)

Konunnu rprOoB U3 KPHOTEHHOTO XPAHIIUIA CMEIITHBAIN HETTOCPEICTBEHHO C
nuratenbHbIM OysiboHOM (PDB - kapTodenpHO-nekcTpo3HeiM OynboHOM). [Toce BHeceHus
pactBopa (DMSO) uccnenyemMoro CoeMHEHUs B TUTAHIIET JJIsl MUKPOTUTPOBaHHUs (90-
JYHOYHBIN (popmaT) OOABISIM MUTATEIBbHBIN OYJIBOH, CONEpIKaIlnii CIIOphl IPUOOB.
Hccnenyembie ruaHmeTbl nakyouposany npu 24°C u GoTOMETPUYECKH ONPenesin
NOJIaBJIEHHE POCTA Yepe3 3-4 IHs MOCIe MPUMEHEHMS.

Crnenyromme coenunenus u3 Tabmmusl E oOecnieunBanu no MeHbiueir mepe 80%

KOHTpoJIst 3a00seBanus mpu 200 ppm MO CpaBHEHUIO ¢ HEOOPaOOTAHHBIMH KOHTPOJIbHBIMU
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JIMCTOBBIMH JUCKAMH MIPU TEX JK€ YCIOBUSIX, KOTOPbIE AEMOHCTPUPYIOT OOIIUPHOE Pa3BUTHE
saGonesannst: E-1, E-2, E-3, E-4, E-5, E-6, E-7, E-8, E-9, E-10, E-11, E-12, E-13, E-14, E-15,
E-16, E-17, E-18, E-19, E-20, E-21, E-22, E-23, E-25, E-26, E-27, E-30, E-31, E-32, E-33, E-
38, E-39, E-40, E-41, E-42, E-43, E-44, E-45, E-46, E-49, E-50, E-54, E-55, E-56, E-57, E-
58, E-59, E-60, E-61

O6pabotka xunkoit kynstypsl Monographella nivalis (Microdochium nivale)/(kopueBas

THUJIb 3J1aKOBBIX )

Konunuu rprOoB U3 KPHOTEHHOTO XPAHWIIUIIA CMEUTHBATN HETTOCPEICTBEHHO C
nuratesbHbIM OysiboHOM (PDB - kapTodenpHO-nekcTpo3HeiM OyiiboHOM). ITocae BHeceHus
pactBopa (DMSO) uccnenyemMoro CoeMHEHUs B TUTAHIIET JJIsl MUKPOTUTPOBaHHUs (90-
JYHOYHBIN (popmMaT) 1OOABISIIM MUTATEIBbHBIN OYJIBOH, CONEPIKAIIUI CITOPBI TPHOOB.
Hccnenyemble muaHmeTbl nHKyOuposamy mpu 24°C u GoTOMETPUYECKH ONPENesiin
MOAABJIEHUE POCTa Yepe3 4-5 nHel mocje NPUMEHEHUS.

Crnenyromue coenunenus u3 Tabmmusl E obecneunBanu no mMeHbieir mepe 80%
KOHTpOJIst 3a00neBanust pu 200 ppm MO CPaBHEHUIO ¢ HEOOPaOOTAHHBIMH KOHTPOJIbHBIMU
JMCTOBBIMH JUCKAMHM MIPU TEX K€ YCIOBUSIX, KOTOPbIE AEMOHCTPUPYIOT OOIIUPHOE Pa3BUTHE
3abonesanus: E-1, E-2, E-4, E-5, E-6, E-7, E-8, E-9, E-10, E-11, E-12, E-13, E-14, E-15, E-
16, E-17, E-18, E-19, E-20, E-21, E-22, E-23, E-25, E-26, E-27, E-30, E-31, E-32, E-33, E-
34, E-37, E-38, E-39, E-40, E-41, E-42, E-43, E-44, E-45, E-46, E-47, E-48, E-49, E-50, E-
51, E-53, E-54, E-55, E-56, E-57, E-58, E-59, E-60, E-61

O6paboTka KUAKOU KYILTYDPBI Mycosphaerella graminicola (Septoria tritici) (cenTopuo3s)

Konunuu rpuOoB U3 KPHOTEHHOTO XPAHMIIUIIA CMELTHBAIN HEMTOCPEICTBEHHO C
nutareabHbM Oy1b0HOM (PDB - kapTodenbHo-nekcTpo3HbiM OyiiboHOM). TTocne BHECEHMSI
pactBopa (DMSO) uccnenyemMoro CoeMHEHUs B TUTAHIIET JJIsl MUKPOTUTPOBaHHUs (90-
JYHOYHBIN (popMaT) 1OOABISIIM MUTATEIbHBIN OYJIBOH, COIEPIKAIINI CIIOPBI IPHUOOB.
Hccnenyemble miuaHmeTbl nHKyouposany mpu 24°C u GOTOMETPUYECKH ONPENesiin
MOJAABJIEHUE pOCTa Yepe3 4-5 nHel mocse NPUMEHECHUS.

Crnenyromue coenquHenus u3 Tadbmuubl E obecrnieunBany mo meHbiueii mepe 80%
KOHTpoJIst 3a0oneBanust pu 200 ppm 1Mo cpaBHEHUIO ¢ HEOOPAOOTAHHBIMH KOHTPOJIbHBIMHU
JIMCTOBBIMH JUCKAMH MIPU TEX K€ YCIOBUSX, KOTOPbIE AEMOHCTPUPYIOT OOIIUPHOE Pa3BUTHE
3abonesanus: E-1, E-18, E-21, E-22, E-30, E-32, E-33, E-34, E-35, E-36, E-50, E-53, E-54,
E-55, E-56, E-57, E-60
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O0bpaboTka i MpenoTBpalleHus 3apaskeHUs JTICTOBOTO nucka/puca/Magnaporthe

grisea (Pyricularia oryzae)/(nupukynspuos puca)

CermenTs! ucTheB puca copra Ballila nomernanu Ha arap B MHOTOJIyHOUHBIH
riaHuet (24-1yHO4HbIH (POPMAT) U OIPBICKUBAIN COCTABICHHBIM HCCIIEAYEMbIM
coenuHeHueM, pa30aBiIeHHbIM B Bojie. CerMeHThI JTHCTheB HHOKYJIMPOBAJIN CyCIIEH3HeH CIIop
rpuda uepes 2 qHs mocie npuMeHeHus. HOKYIMPOBaHHbIE CETMEHTHI JINCThEB
nnky6uposanu mpu 22°C u 80% OTHOCHTENLHOM BJIKHOCTH MPH CBETOBOM PeskUME 24 4.
TEMHOTBI C MoCHenyromuMu 12 4. cBeta/12 4. TEMHOTBI B KJIMMAaTHYECKOH KaMepe U
AKTUBHOCTh COCTUHEHHUSI OLIEHUBAJIU KaK MPOLIEHTHOE COOTHOLIEHNE KOHTPOJIS 3a00JIeBaHuUS
IO CPAaBHEHHIO ¢ HeOOpaOOTaHHBIM MaTEPHAJIOM, KOT/Ia COOTBETCTBYIOIIHI YPOBEHb
NIOBPEKACHUS BCIEACTBUE 3a00JI€BaHUS MOSBIIETCS] HA HEOOPaOOTaHHBIX KOHTPOJIBHBIX
JIMCTOBBIX CerMeHTax (5-7 mHel rmocie NPUMEHEHMs).

Crnenyromue coenquHenus u3 Tadbmmuubl E obecrnieunBany mo meHbiueii mepe 80%
KOHTpoOJIst 3a00neBanus pu 200 ppm 1Mo CpaBHEHUIO ¢ HEOOPaOOTAaHHBIMH KOHTPOJIbHBIMHU
JMCTOBBIMH JUCKAMH IIPU TEX )K€ YCIOBUSX, KOTOPbIE AEMOHCTPHUPYIOT OOIIMPHOE PAa3BUTHE

3abonesanus: E-21, E-42, E-49, E-50

O6pabotka xunkoit kyiastypbl Magnaporthe grisea (Pyricularia

oryzae)/(IUpUKyJISIPUO3 prca)

Konuanu rpu6oB 13 KPHOT€HHOT'O XPaHHUJIMIIIA CMEINBAIN HEMOCPEACTBEHHO C
nutareabHbiM Oy1b0HOM (PDB - kapTodenbHo-nekcTpo3HbiM OyiiboHOM). ITocie BHECEHUS
pactBopa (DMSO) uccnenyemMoro CoenMHeHUs B TUIAHIIET 115l MUKPOTUTPOBaHUs (90-
JYHOYHBIH (popmMaT) noOaBISIIM MUTATEIbHBIN OYJIbOH, CONEpIKAIIUi CIIOphl IPUOOB.
Uccnenyemblie mnanmersl HHKyOuposan rpu 24°C 1 (OTOMETPHUYECKH OMPeAeIsuIn
NOJIaBJIEHHE POCTA Yepe3 3-4 MHsI MOCie MPUMEHEHHS.

Crnenyromue coequHeHUs1 00ecTiednBay 1o MeHblield Mepe 80% KOHTpos
Magnaporthe grisea npu 20 ppm 1Mo cpaBHEHUIO C HeOOPAOOTAaHHBIM KOHTPOJIEM MPH TEX 3K
YCIIOBUSIX, KOTOPbIE IEMOHCTPHUPYIOT o0ImupHoe passutue 3abonesanusi:: E-1, E-4, E-5, E-6,
E-7, E-8, E-9, E-10, E-11, E-12, E-13, E-14, E-15, E-16, E-17, E-18, E-19, E-20, E-21, E-22,
E-23, E-24, E-25, E-26, E-27, E-30, E-31, E-32, E-33, E-34, E-35, E-36, E-37, E-38, E-39, E-
40, E-41, E-42, E-43, E-44, E-45, E-46, E-47, E-48, E-49, E-50, E-51, E-52, E-53, E-54, E-
55, E-56, E-57, E-58, E-59, E-60, E-61
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ITpodpunakruyeckass 00pabOTKa MIIEHULBI/KOIOCKOB Fusarium culmorum/(dy3apnos)

Konocku nmmennisl copta Monsun nomMermany Ha arap B MHOTOJIYHOUHBIE TUIAHIIETHI
(24-nyHOUHBIH (hOpMAT) U ONPBICKUBAIN COCTABJIEHHBIM UCCIIENYEMbIM COSTMHEHUEM,
pazbaByeHHBIM B Bozie. Koocku HHOKYJIMPOBaIN CycrieH3uei crop rpuda yepes 1 neHb
nocyie npuMeHeHust. THOKympoBaHHbIe KOJOCKH MHKyOuposanu npu 20°C u 60%
OTHOCUTEJIbHOH BJIAXKHOCTHU IIPU CBETOBOM peXXUME 72 4. MOJYTHhMBI € OCHeAyomuMy 12 9.
cBera/12 4. TEMHOTBI B KIIMMATUYECKON KaMepe M aKTUBHOCTb COSTMHEHHsI OLIEHUBAJIN KaK
MPOLIEHTHOE COOTHOIIIEHHE KOHTPOJIs 3a00JIeBaHMs 110 CPAaBHEHUIO ¢ HEOOPaOOTaAHHBIM
MaTepHajIoM, KOrJla COOTBETCTBYIOLIHMIA YPOBEHb OBPEKIACHHS BCIEACTBHE 3a00IeBaHMUS
NOSIBIISIETCS] HA HEOOpaOOTaHHBIX KOHTPOJIBHBIX KOJIOCKAX (6-8 mHEl mocyie mpuMeHEeH!s!).

Crnenyromue coequHEHNsT MPUBOAMIN 1O MeHbInei Mepe k 80% korTpomo Fusarium
culmorum nipu 200 ppm 1o cpaBHEHUIO ¢ HEOOPAOOTAHHBIM KOHTPOJIEM IPHU TEX JKE
YCIIOBUSIX, KOTOPBIE IEMOHCTPHUPYIOT o0mupHoe passutue 3abosnesanus: E-20, E-46, E-49, E-

56, B-58

O06paboTka i MpenoTBpAIIEHUs 3apaskeHUsI JTIUCTOBOTO TUCKa/ssuMeHs/ Pyrenophora
feres/(ceTyaTast NATHUCTOCTb)

CermeHTH!I TUCTBEB TUMeHs copTa Hasso momeranu Ha arap B MHOTOJIYHOYHBIH
riaHIeT (24-1yHOuUHbIH (OpMaT) U ONPHICKUBAIN COCTABICHHBIM UCCIIEAYEMBIM
coenuHeHueM, pa30aBiIeHHbIM B Boje. CerMeHThI JIMCThEB NHOKYJIMPOBAIIU CYCIIEH3HEH CIIop
rpuba dyepes 2 qHs nocie npuMeHeHus. MTHOKyJIMpOBaHHbBIE CETMEHTHI JINCThEB
uHKyOupoanu npu 20°C u 65% OTHOCHTEIHHON BIAKHOCTH MPH PEKUME OCBEIIEHHOCTH
12 4. cBera/12 4. TEMHOTBI B KJIMMAaTHYECKOH KaMepe, U aKTUBHOCTb COEIMHEHHSI OLICHUBAIH
KaK KOHTPOJIb Pa3BUTHsI 3a00JIEBAHUS MO CPABHEHHIO ¢ HEOOPaOOTAHHBIM MaTEPHAJIOM, TIOCIIE
TOTO KaK COOTBETCTBYIOIIUN YPOBEHb BbI3BAHHBIX 3a00JIeBAHIEM MOBPEKACHUN OyeT
IOCTHTHYT Ha He0OpaOOTaHHBIX KOHTPOJBHBIX CETMEHTAaX JICThEB (Uepe3 5-7 qHe mocie
NPUMEHEHHUS COCTABA).

Crenyromue coequHEHUs MPUBOAUIIN 1O MeHbLIeH Mepe K 80% KOHTPOIIO
Pyrenophora teres mpu 200 ppm 1o cpaBHEHUIO ¢ HeOOPaOOTAHHBIM KOHTPOJIEM IIPH TEX KE

YCIJIOBUSIX, KOTOPbIE IEMOHCTPHUPYIOT OOIUPHOE pa3BuTHE 3a0oeBanus: E-16

O6paboTka )unkoit KyibsTypbl Pyrenophora teres/(cerdyarasi IATHUCTOCTb)

Konunnu rpuOoB 13 KPHOT€HHOTO XPAaHIIIUINA HETTOCPEACTBEHHO CMELITHBAIIH C

nutareabHbIM Oy1p0HOM (OysiboH Borens). Ilocne Baecenus pacrsopa (DMSO)



10

15

20

110

UCCIIElyeMOTO COEUHEHNS B TUTAHIIET JUISI MUKPOTUTPOBaHUs (96-1yHOUHBIN (opmar)
n00aBISAIM MUTATENbHBIA OYJIbOH, cofep kamuii criopsl rpudoB. MccnenyemMele miaHIIeTs
uHKyOnposanu rnpu 24°C u GoToMeTpuuecKy ONpeaessii MogaBIeHue pocTta yepes 3-4 nHs
10CJIe IPUMEHEHHS.

Crnenyromie coeMHEeHUs IPUBOIUIIN 110 MeHbIneH Mepe kK 80% KOHTPOJIIO
Pyrenophora teres mpu 20 ppm 1o cpaBHEHHIO ¢ HeOOpaOOTAHHBIM KOHTPOJIEM MIPU TEX JKE
YCIIOBUSIX, KOTOPbIE IEMOHCTPHUPYIOT o01mupHoe pazsutue 3adosesanus: E-1, E-4, E-5, E-6,
E-7, E-9, E-10, E-11, E-12, E-13, E-14, E-15, E-16, E-17, E-18, E-19, E-20, E-21, E-22, E-
23, E-25, E-26, E-27

ObpaboTka *xkunkoii KynbTypbl Sclerotinia sclerotiorum/(6esast rHUIIb)

@dparMeHTbl MULIETHS HENABHO BBIPAIIEHHON KYJBTYpPBI rpuda B XKUAKOH cpene
HETIOCPENCTBEHHO CMEITUBAJIH C TUTATeIbHBIM Oy1b0HOM (OynboHOM Borens). [Tocie
BHeceHus pactsopa (DMSO) uccienyeMoro COeqMHEHNs B TUIAHIIET [Tt MUKPOTHUTPOBAHUS
(96-nyHOUHBIH hopMaT) FOOABISAIHN MUTATENBHBIA OYIIbOH, COAEP AN rPUOHOIN MaTepual.
HUccnenyembie mnanmers! HHKyOnposain rpu 24°C 1 (OTOMETPHUECKH ONPEAeIsuIN
NOJIaBJIEHHE POCTA Yepe3 3-4 MHs MMOCiie MPUMEHEHHS.

Crnenyrouye coeqUHEHNs MPUBOIUIIN IO MeHbIIeH Mepe k 80% xoHTpomo Sclerotinia
sclerotiorum mpu 20 ppm 1Mo cpaBHEHHUIO C HEOOPAOOTAHHBIM KOHTPOJIEM IPH TEX 3K
YCIJIOBUSIX, KOTOPbIE IEMOHCTPHUPYIOT obmupHoe passutue 3abonesanus: E-1, E-15, E-16, E-
17, E-18, E-19, E-20, E-21, E-22, E-23, E-25, E-26, E-27, E-30, E-31, E-32, E-33, E-37, E-
38, E-39, E-40, E-41, E-42, E-43, E-44, E-45, E-46, E-55, E-56, E-57, E-58, E-61
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DOOPMVIJIA N30BPETEHHA

Coenunenune dpopmyisr I:

(D

rae

kaxabid u3 Ry u R, HezaBucumo BbiOpaH u3 Bogopona, nuano, Ci-Ceankmna, Cs-
Couuknoankuna, C,-Csankenuna u C,-CgadkuHUIA, TI€ AJKHIBHEIE,
UKJIOAJIKAJIbHBIE, ATKEHUJIbHBIC U AIKHHUJIbHBIE TPYIITBI MOTYT OBITh HEOOS3aTEIHHO
3aMeIneHsbl 1-3 3aMecTuTeNs MU, He3aBUCUMO BBIOpAHHBIME U3 rajioreHa, Ci-
Cesankokcn u C1-CsalKunTHO, NN

R, u R, BMecTe ¢ aToMOM yriieponia, K KOTOPOMY OHU MPUCOEAUHEHBI, TPEICTABIISIFOT
cob0it C3-CoUUKIOATKUIBHYIO TPy (KOTOpast MOXKET OBITh He00s3aTeIbHO
3aMelnieHa 1-3 3aMeCTUTENSIMU, HE3aBUCUMO BHIOPAHHBIMH U3 TPYIIIIbI, COCTOSIIEH 13
ranoreHa, C-Ceankuna, C-Csankokcu u C-CoalIKUITHO),

Kkaxabiid u3 R; 1 Ry He3aBuCHMO BbIOpaH M3 BOIOpPOaa, rajoreHa, ruapokcuna, Ci-
Ceankuna, C,-Cgankokcu, Cs-Cruuxioankuna, Cr-Ceankenuna u C,-CgankuHuia, raoe
ANKWJIbHAS, AJIKOKCH, LUKJIOATKHUITbHAS, aJIKEHUJIbHASI U aJIKHHUJIbHASI TPYTITThI MOTYT
OBITH HEOOS3aTEIHPHO 3aMEIIeHbI 1-3 3aMeCTUTEISIMH, HE3aBUCHMO BIOPAHHBIMU U3
rajjoreta, C,-Csankokcu u C-CgaIKUIITHO, UITU

R; u R4 BMecTe ¢ aToMOM yriieponia, K KOTOPOMY OHU MPUCOEAUHEHBI, TPECTABIISIFOT
coboit C=0, C=NOR,, C=C(Ry)(R.) min C3-C;oupkoankui (KOTOpbie MOTYT OBITh
HeoOs13aTeIbHO 3aMeIeHbl 1-3 3aMeCTUTENSIMHU, HE3aBUCUMO BBIOPAHHBIMHU U3
rpymnsbl, cocrositieit u3 rajgorena, C,-Ceankuna, C-Ceanxokcu u C-CgadIKuiITHo);
WU

R, u R3 BMecTe ¢ aTomamu yriepona, K KOTOPbIM OHH MPUCOSTUHEHBI, MPEACTABIISIOT
coboit Cs-Couukioankui (KOTOPbIH MOXKET OBITh HeoOs13aTeIbHO 3aMelieH 1-3

3aMECTUTCIIAMU, HE3aBUCHUMO BbI6paHHbIMI/I U3 I'PpyIIIbl, COCTOHH_Ieﬁ H3 rajiorcHa, Cl-
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Ceankuna, Ci-Cgankokcu u C;-CgankuiaTo, U, KpOMe TOro, 3B€HO ¢ aTOMOM YIJIepoaa
KOJIbLIA MOXKET OBbITh 3aMEHEHO aTOMOM KHCJIOPOZA UJTH CEPBI);

KaXabli Rs He3aBUCHUMO mpencTasJsier cOOOH rajoreH, ruAPOKCUII, MEPKAITo, HUTPO,
uuano, popmu, C;-Ceankun, Cr-Ceankennn, C,-Coankunmn, Cs-Couxnoankuit, C;-
Ceankokcn, Cs-Ceankenunokcu, Cs-Ceankununokcu, Ci-Cgankuntuo, -C(=NOR,)C;-
Ceanxmn, Ci-CeankuiakapOoHWI, apuil, TeTepOapml, apHJIOKCH WJIN TeTEPOAPUIIOKCH,
/i€ AIKUJIbHAS, UKJIOAJKWIbHAS, aJKEHUIbHASL, AJIKHHUIIbHAS, aJIKOKCH,
ANIKEHUJIOKCH, aJIKMHUJIOKCH, apUJIbHAS U FreTepOapuiIbHAs TPYIIIbI MOTYT ObITh
HeoOs13aTeIbHO 3aMeIeHbI 1-5 3aMecTUTeNs MY, HE3aBUCUMO BBIOPAHHBIMHU U3
ranorena, C,-Cgankuna, C,-Cgankokcu, muano u C;-Cgankunruo; n pasusiercs 0, 1, 2,
3 unu 4,

R¢ mpencragnsier coboii Bomopon, ranoreH, Ci-Ceankun wim Ci-Ceakokcw;

KaKIbIi R; HE3aBUCUMO MpencTaBJsier COO0H TMIpOKCHII, MEPKAIITO, [IUAHO, TaJIOTeH,
C1-Csankmn, Ci-Cgranorenankui, C,-Ceankennn, C,-Ceankununi, C,-
Ce¢ranorenankenmn, Cs;-Cgranorenankunm, Ci-Ceanxkuntuo, C-CgerajloreHaJIKOKCH,
C-Cgranorenankmntuo, Ci-Ceankoxcukapoonmi, Ci-Ceankmnkapdonun, Cs-
Cruuknoankuni, Ci-Ceankokcu, Cs-Ceankennnokcu uin Cs-CgaJKHHUJIOKCH, m
pasusiercs 0, 1, 2, 3 v 4; uin

IIBa CMEXKHBIX 3aMecTUTeNsE R7 BMecTe ¢ aroMamu yriieposa, K KOTOPbIM OHU
NPUCOEIMHEHBI, PeAcTaBisItoT co00i Cs-CouuKnoaakmt (KOTOPbIN MOXKET ObITh
HeoOs13aTeIbHO 3aMeleH 1-3 3aMeCTUTENSIMH, HE3aBUCHMO BBIOPAHHBIMH U3 TPYIIIbI,
cocrosimeit us rajgoreHa, C,-Ceankuna, C,-Ceankokcu u C,-CgalIKMITHO, U, KpOME
TOT'0, 3BEHO C aTOMOM YTJIEPOa KOJIbLA MOKET ObITh 3aMEHEHO aTOMOM KHCJIOpOaa
WU CepBbl),

R, BbIOpan u3 Bomopona, Ci-Ceankuna, C3-Cruuknoankuna, C3-Ceankennna u Cs-
CeankuHmIa, T aTKUIbHAS, [IUKJIOANKWIbHAS, ANKSHIIbHAS U AJIKUHIJIbHAS TPYIIIBI
MOTYT OBITh HEOOS3aTEILHO 3aMeIIEHbI 1-3 3aMeCTUTENSIMU, HE3AaBUCHUMO
BbIOpaHHbIMU U3 TanoreHa, C-Csankokcu u C-CeaTKUITHO;,

kb u3 Ry, 1 R, He3aBuCHMO BRIOpaH U3 BOAOPOAA, rajioreHa, nuano, C-
Cesanxuna, Cs-Cruuknoankuna, C,-Cgankenuna, C,-Cgankununa, Ci-Cgankoxcu u Cq-
CoankuiTuo, rue ajlKuiIbHAs, UKIOATKUIbHAS, aJTKEHUIbHAS U AJIKHHUIbHAS TPYIIIThI
MOTYT OBITh HEOOS3aTETHHO 3aMelIeHbI -3 3aMeCTUTENSIMU, HE3aBUCUMO
BbIOparHbIMU U3 TajioreHa, C-Cgsankokcu u C-CqallKUITHO; WK €r0 COJb Wtd N-

OKCun.
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Coenunenue no 1. 1, roe kaxnapii u3 R; u R, HezaBucumo BriOpan u3 Bopopoaa, Ci-
Ceanxuna n C3-C/IuKin0ankuna, rae alkuiabHas U LUKJIOANIKUIbHAS TPYIIbI MOTYT
ObITh HEOOSI3aTENIbHO 3aMeIEHbI 1-3 3aMeCTUTENSIMY, HE3aBUCHMO BHIOPAHHBIMH U3
rayoreHa, C,-Cgankokcu u C;-CalKHUITHO;, UK

R, uR; BMecTe ¢ aToMoM yriepona, K KOTOPOMY OHU IIPUCOEIUHEHBI, TPEICTaBIISIFOT
c000it C3-CgLUKIOATKUIBHYIO TPYIITy (KOTOpasi MOXKET ObITh HEOOsI3aTeIbHO
3amerneHa 1-3 3aMecTUTeNIsIMK, HE3aBUCHMO BBIOPAHHBIMU M3 TPYIIIbI, COCTOSIICH 13
rajoreHa, C,-Cgankuna, C-Ceankokcu u C,-CgaJKUITHO); UITH

R, u R; BMecTe ¢ atomamu yriiepona, K KOTOPbIM OHU MPUCOETUHEHBI, TIPEACTABIISIOT
coboii Cs-Cuukioankui (KOTOPBIM MOXKeT ObITh HEO0s3aTeIbHO 3aMelieH 1-3
3aMeCTUTEISIMH, HE3aBUCHMO BBIOPAHHBIMU U3 TPYIIIIbI, COCTOsIIIEH u3 rajorena, Ci-
Ceanxuna, Ci-Ceankokcu u C-Cgankuituo, u, KpoOMe TOTro, 3B€HO C aTOMOM yTJIepoia

KOJIbIIa MOKET OBITh 3aMEHEHO aTOMOM KHCJIOPOA WU CEePhI).

Coenunenne no n. | wim . 2, rae kaxaenii u3 R; u R4 He3aBucumo BeiOpaH u3
BOZOpona, raynorena, ruapokcuna, C-Csankuna, Ci-Csankokcu u C3-Couukiioankunia,
1€ AJIKIIbHAS, AIKOKCH U IIUKJIOAJIKUJIbHAS TPyl MOTYT OBITh HEOOS3aTEIbHO
3amerneHsl 1-3 3aMecTUTeNs MU, HE3aBUCUMO BBIOpAHHBIMU U3 rajioreHa, Ci-
Ceankokcu u C-CealIKUITHO, UITH

R; u R4 BMecTe ¢ aToMOM yriieposia, K KOTOPOMY OHU IPUCOEIUHEHBI, IPEICTaBIISIFOT
coboit C=0, C=NOR,, C=C(Rp)(R.) miu C3-Cgruknoankui (KOTOpble MOTYT ObITh
Heo0s13aTeIbHO 3aMelleHbl 1-3 3aMeCTUTENSIMHU, HE3aBUCHMO BHIOPAaHHBIMU U3
rpymrbl, cocrositiei u3 rajorena, Ci-Ceankuna, Ci-Ceankokcu u Ci-CeakunTio);
UJIH

R, u R; BMecTe ¢ aToMamu yriiepona, K KOTOPbIM OHH MPUCOEIUHEHBI, MPEACTABIISIOT
coboit Cs-C;uukioankui (KOTOPbIM MOXKeT ObITh HEO0s3aTeIbHO 3aMerieH 1-3
3aMeCTUTEISIMH, HE3aBHCHMO BBIOPAHHBIMU U3 TPYIIIIbI, COCTOsIIIEH U3 rajorena, Ci-
Ceankuna, Ci-Ceankokcu u C-CeanKkuiTuo, u, KpoMe TOTo, 3B€HO C aTOMOM yIJiepoaa

KOJIbIIa MOKET OBITh 3aMEHEHO aTOMOM KHCJIOPOA WU CEePhI).

Coenunenue no grobomMy w3 m. 1, 2 unu 3, rae kaxnabii Rs HezaBucumo
npencTasisier codoit raynoreH, 1uaHo, C,-Ceankmn, C,-Ceankenmn, C,-Coamkunu, Cs-

Cruuknoankui, Ci-Ceankokcn, Cs-Ceankenunokcu, Cs-Ceankuamnokcu, Ci-
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Coankmnruo, -C(=NOR,)C,-Csankmn, penmn, rerepoapu (rae rerepoaput
NpeNCTaBIsieT cOO0W MUPHINII, THO(DEHUII, THA3OIWII, UMHIA30JIHII UM OKCA30JIHII),
(beHOKCH HITH TeTepOoapUiIOKCH (TIe reTepoapuil MpencTaBisier COO0H MUPUIIL,
TUO(EHWIT, THA30JIWII, UMUIA30JIHIT MM OKCA30JIMIT), TAe aKHIIbHAS,
LIMKJIOAKUJIbHAS, AJIKEHIIIbHAS, AJIKMHUIIbHAS, AJIKOKCH, aJIKEHUJIOKCH, aJIKHHUIIOKCH,
(beHnIbHAS U TeTepOapUIIbHAS TPYIIIBI MOTYT OBITh HEOOSI3aTEeIBHO 3aMeIeHbI 1-5
3aMeCTUTEJISIMH, HE3aBUCUMO BhIOpaHHbIMH U3 Tajiorena, C-Ceankuna, Ci-

Ceankokcn, uuano u Ci-Ceankuntuo; n pasusiercs 0, 1, 2, 3 v 4.

Coenunenue no grobomy u3 . 1, 2, 3 wiu 1. 4, rae Rg npencrasnsier coboi

Boniopoz, ranoreH wiu Ci-Ceakui.

Coenunenue no jgrobomy u3 m. 1, 2, 3, 4 wu 1. 5, rae kaxkaeiid R; He3aBruCUMO
npencrasisier codoit uuano, ranoreH, C,-Cgankun, C;-Cgranorenankui, Cs,-
Ceanxenun, Cy-Coankunaui, C,-Cgranorenankenun, Cs;-Cgranorenankuaui, C-
Ceanxunruo, C,-Cgramorenankokcu, C;-Cgsranorenanxkunruo, Cs;-Crauxnoankui, C-
Ceankokcn, Cs-Ceankenunokcu mwin Cs-Cgankununokcu, m pasusiercs 0, 1, 2, 3 unu
4; unun

ZIBa CMEKHBIX 3aMecTuTelisi R7 BMecTe ¢ aromMamu yriiepoza, K KOTOpbIM OHU
MPUCOEAMHEHBI, PeACTaBISIIOT co00M Cs-CoLMKIOANTKUIBHYIO TPYIy (KOTOpast
MOJKET OBITh HEOOS3aTENBHO 3aMelleHa 1-3 3aMeCTUTEISIMU, HE3aBUCHMO
BbIOPaHHBIMU M3 TPYMIIbI, cocTosel u3 rajgorena, C-Ceankuna, C,-Ceankokcu u C;-
CeanKuiTHO, U, KPOME TOT'O, 3BEHO C AaTOMOM YTJIepOaa KOJbIa MOXKeT ObITh 3aMEHEHO

aTOMOM KHCJIOPOJIA HIJTH CEPBI).

Coenunenue no jgrobomy uz . 1, 2, 3, 4, 5 wnu 1. 6, rae kaxnapii u3 Ry u R,
HEe3aBUCUMO BbIOpaH u3 Bonopoaa u C-Cjankuia, rie alKuibHas TPYIa MOXKET
OBITh HEOOSI3aTEIBHO 3aMeleHa 1-3 3aMeCcTUTENsIMU, He3aBUCUMO BBIOPAHHBIMH U3
ranoreHa, C;-Csankokcu u C;-C3;ankunTuo; uim

R, u R; BMecTe ¢ aToMOM yriieposia, K KOTOPOMY OHU NIPUCOETUHEHBI, TPEICTABIISIFOT
co00it C3-CgLUUKIOATKUITBHYIO TPyIITy (KOTOpasi MOXKET ObITh HEOOs3aTeIbHO
3amerneHa 1-3 3aMecTUTesIMI, He3aBIUCHMO BBIOPAHHBIMU K3 TPYIIIIbI, COCTOSIICH 13

rajoreHa, C,-Csankuna, C,-Csankokcu u C;-C;ankuiruo).
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Coenunenue no mobomy uz . 1, 2, 3,4, 5, 6 wnm 1. 7, roe xaxnabiil u3 R; u Ry
HE3aBHUCUMO BbIOpaH u3 Bonopoxa, ranoreHa, C;-Cjankmna un C;-CyLIUKIIOQNKIIIA, TOE
AJIKWJIbHAS U [IUKJIOAJIKHIJIbHAS TPYTIIBI MOTYT OBITh HEOOS3aTeIbHO 3aMeleHbl 1-3
3aMeCTHTEJISIMH, HE3aBUCUMO BbiIOpaHHbIMU U3 rajioreHa, C-Csankokcu u Ci-
CsaIKuITHO, WK

R; u R4 BMecTe ¢ aToMOM yriieponia, K KOTOPOMY OHU IIPUCOEIUHEHBI, TPEICTaBIISIFOT
coboii C=0, C=NOR; nnu C3-CgLiuknoankui (KOTOpble MOTYT ObITh HEOOS3aTENbHO
3aMelneHbl 1-3 3aMecTUTeNs MU, HE3aBUCUMO BHIOPAHHBIMH U3 TPYIIIbI, COCTOSIIIEN U3

rajoreHa, C,-Csankuna, C,-Csankokcu u C,-C;ajakuiTuo).

Coenunenue no mobomy uz mm. 1, 2, 3,4, 5, 6, 7 wnm 1. 8, rae kaxnabiid Rs
HE3aBUCUMO npeacTaBiisieT codoii ramoreH, nuano, Ci-Ciamkm, Cs3-CyLIUKIOaNKII,
C1-Csankokcu, Cs-Ceankenunokcu, Cs-Ceankuaunokcu, C,-Csankunruo, -
C(=NOR,)C;-Csankun, pennn, rerepoapui (rae rerepoapui MpencTasisier codoi
MUPUIIIT, THA3OJIUT WITH OKCA30JIFIT), TAe aJKUIIbHAS, LIUKJIOAKIIIbHAS, AJIKOKCH,
AJIKEHWJIOKCH, aJIKUHUJIOKCH, (PEHUIIbHAS U TeTepOapuiIbHast IPYIIIbI MOTYT OBITh
HeoO0s13aTeIbHO 3aMelIeHbI 1-3 3aMeCTUTeNISIMH, He3aBUCHMO BIOPAHHBIMU U3

rasorena, C,-Csankuna u C,-Csankokcu; n paasiercs 0, 1 unu 2.

Coenunenue no nrobomy u3 . 1, 2, 3,4, 5,6, 7, 8 wnu 1. 9, rne Rg nmpencrasnsier

coboii Bogopoxn wiu C,-Csanku.

Coenunenue mo . 1, rae kaxabiii u3 R u Ry HezaBucumo BeiOpan u3 Bogopona u Ci-
Ciankuna, rae anKuibHas TPynna MoKeT ObITh HeoOs3aTeIbHO 3aMerieHa 1-3
3aMECTUTEIISIMH, HE3aBUCHMO BHIOPAHHBIMU U3 TaJIOT€Ha, METOKCH ¥ METUJITHO, WU
R; u R, BMecTe ¢ aToMOM yriiepona, K KOTOPOMY OHH NMPHCOEIUHEHBI, TPEICTABISIOT
co00it C3-C4LUKIOATKUIIBHYIO TPpyIy (KOTOpasi MOXKET ObITh HeOOsI3aTeIbHO
3amenneHa 1-3 3aMecTUTesIMI, He3aBUCHMO BRIOPAHHBIMU K3 TPYIIIIBI, COCTOSIICH 13
rajoreHa u C,-Csankua);

kax bl u3 R; u Ry He3aBucuMoO BeIOpaH U3 Bogopona, rajnorena u C,-Cjankuna, rae
AJIKUJIbHAS TPYIIIIA MOXKET ObITh HEOOs3aTeNbHO 3aMeleHa 1-3 3aMeCTUTENsIMH,
HE3aBUCHUMO BBIOPAHHBIMH M3 FaJIOT€HA, METOKCH U METHIITHO, HITH

R; u R4 BMecTe ¢ aToMOM yriiepona, kK KOTOpOMY OHU NMPUCOEIUHEHBI, TPEICTABISIOT

coboit C=0, C=NOR; nnu C;-Cyriukmnoankus (KOTOpbIe MOTYT OBITh HEOOSA3aTENbHO
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3aMelIeHsbl 1-3 3aMeCcTUTeNs MU, HeE3aBUCUMO BBIOPAHHBIMH U3 TPYIIIIBL, COCTOSIIIEH U3
rajoreHa u C,-Csankura);

kax bl Rs He3aBucumo npencrasisier codoit ranoren, uuano, C-Cyankumn, Cs-
Cyumknoankui win GEHu, rae alKuIbHasl, TUKIOANKUIbHAS U (eHUIbHAST TPYIIITbI
MOTYT OBITh HEOOsI3aTeIbHO 3aMeleHbl 1-3 3aMeCTUTEISIMH, HE3aBUCUMO
BeIOpaHHbIMU 13 rayioreHa uin C,-Csankuna; n pasusiercs 0, 1 wim 2;

Rs mpencrasisier coOoi BOIOPOI UK METHIT,

kax bl R7 He3aBucumo npencrasisier codoit ruano, rajgores, C-Caankmi, Ci-
Cyranorenanxuni, C,-Csankunui, Ci-Ciankuntuo uik Cs-C4LMKIIOaNKUI; m
paBusiercs 0, 1 wnu 2; u

R, BeIOpan u3 Bopopona u C-Ciankuna, rae amkuibHas TPyIa MOKET ObITh
HE00s13aTeNbHO 3aMelleHa 1-3 aTOMaMH rajioreHa;

WUJIA €ro COJIb UiId N-OKCHUI.

Coenunenue mo n. 1, rae kaxasiil u3 R u Ry HezaBucumo BeiOpan u3 Bogopona u Ci-
Csankuna;, umm

R; u R, BMecTe ¢ aToMOM yriepona, K KOTOpOMY OHH NMPHCOEIUHEHBI, TPEICTABISIOT
coboit C3-C4LUKI0aNKUIIBHYIO TPYIIILY;

kaxplid u3 R3 1 Ry He3aBucumo BbIOpaH u3 Bogopona, ¢propa uimu C-Csankuna; uiam
R3 u R4 BMecTe ¢ aToMOM yriepona, kK KOTOpOMY OHH NMPHCOEIUHEHBI, IPECTABISIOT
coboii C=0 unu C;-C,41UKIIOATKUIT,

Kax bl Rs He3aBucumo npencrasisier codoit ranoren, C-Csankui unu Cs-
C4IMKIIOANK W, TA€ aJKWIbHAS M LHUKJIOAIKIIIbHAS TPYIIIbI MOTYT OBITh
HeoOs13aTeNbHO 3aMelieHbl 1-3 aromamu ¢ropa; n pasusiercs 0, 1 wim 2;

Rs mpencrasnsier coboii Bomopon; u

kaxabii R; He3aBucumo npencrasisier codoit gprop, xiaop wiu Ci-Csankur, m
paBHsieTcs | unu 2,

WUJIA €ro cOJIb WU N-OKCHUI.

Kowmmosunusi, cogepxkamast GyHruuuaHo 3¢ ¢GeKTHBHOE KOJIUIECTBO COSTUHEHHS

¢dopmynsl (I) mo modomy u3 . 1-12.

Komnozunus no n. 13, rae KOMno3uuus AOMOJHUTENIBHO COAEPIKUT 10 MEHBIIEN Mepe

OJIMH JIONIOJTHUTEJIbHBIN aKTHBHBINA HHTPEIUEHT U/IN pa30aBUTEIb.
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Criocob 60pbOBI, MpenynpekIeHus MOSIBJICHUS WIH KOHTPOJISI (PUTOMaTOreHHBIX
MHUKPOOPTaHU3MOB, KOTOPBIH BKIIOYAET IPUMEHEHNE IO OTHOLIEHUIO K
¢uronaToreHy, MECTOHAX OXKISHNIO (PUTONATOr€HA WM TI0 OTHOIIEHUIO K PACTEHHIO,
BOCHPUHMYHMBOMY K HaIaJeHUIO (PUTONATOreHa, MU 110 OTHOLIEHHUIO K MaTepUaITy
IUISL €70 Pa3MHOXKEHUST PyHTHUUIAHO 3(P(HEKTUBHOTO KOIMYECTBA COEAUHEHHS]
dbopmyisl (I) mo mobomy u3 . 1-12 wiu KOMIO3UIUH, COnepsKalieil QyHTHUIHUIHO

s¢pexTuBHOE KoMMuecTBO coenrrenus Gopmysl (I) mo modomy u3 mm. 1-12.
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