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2420-566322EA/061
[MIPOMSBBOJIHEE 2- (PEHUJIOKCHU- MM SEHUIITUO) IMPMMUIVMHA B KAUECTBE
TEPEULINTOB

OBJIACTBH TEXHUKM, K KOTOPOM OTHOCUTCA M30OBPETEHNE

HacTodmee n3obpeTeHNre OTHOCUTCHA K onpeneJjyiIe HHEM
IUPUMUOVHUIIOKCUOEH30JIbHEIM  [IPOUBBOOHEM, MX N-OKCUIaM, COJIAM U
KOMIIOBULMAM, a Takke K crnocobaM MX IOIpMMeHeHMS IOJIS KOHTPOJIA
HexeJaTeJIbHOM pacTUTeJILHOCTHU.

[MPEOIIOCHIIKM M30OBPETEHUA

KOHTpOJIE HexeJaTeJIbHOV PpacTUTEJILHOCTM Upes3BHUYAMHO BaXeH OJId
OOCTIMXEHM A BHICOKOM [IPOUBBOINTEJILHOCTHU CeJIbCKOX03AMCTBEHHRX
KyJIbTyp. JocTmxeHre M30MpaTeJIbHOTO KOHTPOJISA pPOoCTa COPHSAKOR,
CpeIM IOpouero, 4ABJAeTCsa KpalHe HeoOXOOMMEM, OCODeHHO B TaKUX
IIOJIEBHHX CeJIbCKOXO3AMCTBEHHEIX KYyJIbTypax, KkKaK puc, cod, caxapHad
CBeKJIa, Mauc, KapTodeJylb, IMeHMlla, HYMeHb, TOMAT W IIJIaHTALMOHHHE
KYyJIbTYPH . BeCcKOHTPOJIL HEM pocCT COPHAKOB B TaKMX ITOJIE 3HKIX
CeJIbCKOX0O3AMCTBEHHEIX KYJbTypax MOXeT BH3HBATH 3HAUUTEJIbHOE
CHWXEHME IPOOYKTHMBHOCTM M, TaKuM o0pasoM, IIPUBOIOUTE B pes3yJjbTaTe
K IIOBHIMEHMIO 3aTpaT Ja HoTpebuTresda. KOHTPOJb HexeJaTeJlbHOM
PacTUTEJIbLHOCTM Ha He3aCeBaeMEX VYyuacTKax TaKXe [ABJISeTCSd BaXHEBEM.
Ons 2TUxX LeJjied KOMMEepUeCKM IOCTYIIHO MHOXEeCTBO IPOOYKTOB, OIHaKO
OCTaeTcsda MNOTPeOHOCTL B HOBEX COeIMHEeHMAX, KOTOPHE ABJIATCA Oojee
20PeKTUBHEMM, MeHee IOPOTOCTOANMMM, MeHee  TOKCHUUHBMI, BoJiee
BesonacHEMM IJIS OKpYXaolel cpenb WM MVMeT Ppas’3JIMUuHbe YyudacTKU
IPUJIOXEHUSI IeViCTBUA.

KPATKOE OIIMCAHUE M3OEPETEHWA

HacTosmee wu300peTeHMe OTHOCHUTCH K COeIMHeHMAM OQopMyJiel 1 (B
TOM UMCJIE BCEM T'€OMETPUUECKMM M30MepaM M CTepeoM30oMepaM), Uux N-
OKCHIaM WM COJIIM, K COIOepXallMM WX KOMIIO3ULMAM IJIS IIPVMEHEHUS B

CeJIbCKOM XO3SMCTBe UM K UX IIPVMMEHEHNVI B KadeCTBe I‘ep@MLU/I,JIOB:
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B mpencraByigeT cobor O miaum S;

R? rpencraBideT cofBou H, C1-CeaJikmii, Co—-CeaJIKeHWUJI, Co-
CeaJIKMHWII, Ci1—-CerajioreHaJIKNII, Co—-CesTajioreHaJIKeHWII, Co-
CeTaJIOTeHAaJIKMHWII, C3—CelIMKJIJIOAJIKIII, C3—-CeTaJIOTeHLIMKIIOAJIKNUII, Cs-
CeTaJIOTEHLIMKJIIO AJIKMUIIAJIKNII, C4—-CgalIKMJILMKJIIO AJIKIJII, Ca-
CsLIMKJIO AJIKMJIAJIKIII, C1-CeaJIKMJIaMMHO, Ci—-CerajioreHaJIKMJIaAMMHO, Co-
CioIMaJIKMIJIIaMUHO, Co—-CirorajioreHOoMalJIKMJIaM1HO, C3—CeLIMKJIJIOAMMHO, Ci-
CeasyikokCHr, Ca—CgaJIKeHUJIOKCHU, C3—CealIKMHMUIIOKCHK, Ci1—-CeT'aJIOTeHAaJIKOKCH,
Cz—CeraJIoTeHaAJIKEHUIIOKCH, C3—CeraJIoTeHAJIKMHUIIOKCH, Cs-
CelMKIIOAJIKOKCH, C3—CeTlalJIOTEHLIMUKIIOAJNKOKCHK, Cis—CgUMKIIOAJIKUIIAJIIKOKCH,
C4—CgTaJIOTeHLIMKIIOAJIKUIIAJIKOKCH, C2-CeaJIKOKCHAJIKNII, Co-
CeTalJIOTeHaJIKOKCHUAJIKWII, C2—CeaJIKOKCUT AJIOT€HAJIKNII, Co-
CeaJIKOKCHMAJIKOKCH, C2—-CeliMaHOAJIKWUJII, C2-CeliMaHOAJIKOKCH, Cs-
C7LUMaHOaJIKOKCHAJIKWII, C1-CeI'MOPOKCHATIKII, C1-CgHUTPOAJIKWII, Ci-
CeaJIKUJITHO, C1-CeralJioTeHaJIKMIITHO, C3—CgLIMKJIIOAJIKMIITHO, Ci-
CealikeHUIITNO, Ci1—CealIKMJIICYJbOMHMII, Ci1—-CeTalJIOTEeHAJIKUIICYJIbOuHMII, Ci—
CeaJIKMJICYJIb QOHWII, C1-CeTajioTeHaJIKMUJIICYJIbQOHWII, Ca—
CsLIMKJIOAJIKMIICYJIb QOHWJI, C2—CeaJIKMIITHMOAJIKIII, Co—
CerajIoTeHaJKMIITHOAJIKIII, OeHswmi, -N(R7) (OR8), -ON(R%) (R%) wym -
N (R7) N (R%2) (R%) ;

Z mpencrapjsgeT cobom O miam S;

R?2 mpemcTaBjgeT cobol Tajlor'eH, LMaHo, HUTpo, Ci1-CsaJIKOKCHU,
Ci1—-CeaJikmi, Co—-CesaJIKeHNMJI, C2—-CeaJIKMHWJI, Ci—-CerasyioreHaJIkKUJI, Cs-
CelIMKJIOAJIKMIT My —SOnR10;

KaXxOeld R3  HesaBMCHMMO IIpencTaBjigeT coboi TajloreH, LKraHo,
HuTpo, CHO, C(=0)NH2, C(=S)NHz, SO2NH2, Ci-Csanxwmi, Cz-CiaJIkeHWJI,

Co—-CyaJIKMHWUJI, Ci1—-CyrasioreHaJIKIII, Co—-CyrajsyioreHaJIKeHWUI,

CyTaJioTeHaJIKMHWII, C3—CeLIMKJIIOAJIKWII, C3—-CeraJIOTeHLUIMKJIIOAJIKNII,

CgaJIKMUJILIMKJIIO AJIKWJII, C4—CgLIMKJIJIO AJIKMIIAJIKIII, Co—-CeaJIKMIIKapOOHWMII,

CeTaJIoOTeHaJIKUIIKApOOHWII, C2—CeaJIKOKCUKAPOOHNUII,

C7UMKJIIOAJIKMIIKaApOOHWMII, C2—-ChaJIkokCH, Cz—-CsaJIKEHUJIOKCH,

C4aJIKMHMIIOKCH, C1—-CyrajioreHaJIKOKCH, C3—CeLIMKJIOAJIKOKCH,

CeT'a@JIOTEHILIMKJIIOAJIKOKCH, C4—CgLIMKJIOAJIKMJIAJIKOKCH,

C2-CeTraJIOT'eHAJIKOKCHAJIKIII, Cz-CeaJIKOKCHUT AJIOT€HAJIKWII,

Co-
Cq-
Co-
Cs-
Cs-
Cs-

C2—CeaJIKOKCHAJIKWII,

Co-



CeaJIKOKCHMAJIKOKCH, Co—ChalIKMIIKapOOHUIIOKCH, C2-CellMaHOAJIKWII, Co-
CelIMaHOaJIKOKCH, C2—C1aJIKMIITHUOAJIKIT, -C (=0) N (R1la) (R1lb), .
C(=NOR!2)H, -C(=N(R3))H mmm -SOnR1%;

m paBHseTcsa 0, 1, 2 wiuu 3;

KaXIHEM N HezaBUCHMMO paBHsAerca 0, 1 wuaum 2;

R? npencraenger cobom H, Ci-Csankmi ujim Ci1—CeTaJIOTeHaJIKWII;

R> nmpepmcramBjser cobom H, C1-CeaJikmii, C2—-CeaJIKeHWJI, Co—
CeaJIKMHWII, Ci1—-CerajioreHaJIKWJI, Co—-CesTasgioreHaJIKeHWJI, Co-
CeTaJIOTeHAaJIKMHWII, C3—CelIMKJIJIOAJIKWII, C3—-CeTaJIOTeHLMKIIOAJIKWUII, Ca-
CsaJIKMJILMKJIIO AJIKJII, C4—CsLIMKJIIO AJIKMIIAJIKIII, C2-CeaJIKOKCHAJIKWUII, Co-
CerajioreHaJIKOKCHaJIkmJl, Co—-CealIkOKCHUT'aJIOTeHaNKkuJI, Co—-CeliMaHOAaJIKWII,
C3—-C7LMaHOAJKOKCHAJIKNUII, C1-CeI'MOPOKCHUATIKIAI, C1-CegHUTPOAJIKWUII, Co-
CealIKMITHUOAJIKMNII, C2—CeTalJIOTeHaJIKUIITUOANIKWUII MU OeH3WUII;

Kaxnoeli M3 R u RO HesaBucuMo 1npencrarBjsgeT cobor H, Ci-
Ceayikmyl mym Ci1-CeraJIOT'eHaJIKWII;

R7 mpencraBiysgeT cobor H, Ci-Cealkmyl mim Ci1—-CeTalJIOTeHaJIKUII;

R8 mpemcraessgserT cobom H, Ci-Ceayikmi, Ci-CerajioreHaJikuj, Co-—
CeayikokcuaJikmil, Cr—Cel'aJIOTeHaJIKOKCHAJIKUIT MK Co—CellMaHOAJIKWII;

Kaxoei m3 R% um RS HesaBucuMMO IpencrarjsgeT cobom H, Ci-
Ceayikmyl mymn Ci1—-CeraJIOT'eHaJIKWUII;

R10 He3aBUCHUMO IpenCcTaBJIgEeT cobour C1-CeaJIkm, Ci-
CerajioreHaJikmJi, Ci—-CeaJIKMJIaMMHO WM C2—CiolMaJIKUIIaMUHO ;

Kaxnel Rll2 HesaBucuMO HOpencrTaBjsgeT coBort Ci-Csayikmil mim Ci-—
CaTaJIoTeHaJIKWUII;

kaxnei R pesaBmcuMo npencrarigeT cobor H, Ci—-CsalIKMII WMIINU
C1—-CyrajioreHaJIKMUII;

Kaxnei R12 HesaBUMCHMMO HOpencTaBJssgeT cobol H wmam Ci—CialIkumi;

Kaxnoen R13 HezaBUCHMMO OpencTaBjgeT cobor H, aMmHO, Ci1—-CsaJIKMII
i Ci1—CaaJIKMIIaMVHO ;

kKaxoei R4 HesaBucuMO mpencrarjigerT cobom Ci-Ceagyikmii, Ci-
CerajioreHalJikmJl, Ci—-CealJIKMJIaMMHO WM Cr—CioOMaJIKMJIaMMHO,; U

R1> mpencraBugeT cobort H mim Ci-CealiKWII;

IpM YCJIOBMM, UYTO

(i) B cayuae ecym A npemncrabjser cobor A-1, To R! ormimuaercsa
or H, Ci-Cesankuiia mim Cr-CesaJIKeHWUJIA;

(ii) B cayvae ecm A 1npezncraBjasger cobom A-6, TO Rl
oTnimuaeTcda 0T Ci1—CealIKMUIICYJIEDOHMIIA ;

(1ii) B ciydae ecJn A npencTaBJIgeT cobom A-1, R2
npencraBjser cobor Cl wm R3 npencraBjgger cobom 3-Br, To R!

oOTJIMYaeTCA oT C2aJIKUJITHO, CoaJIKMJICYJIb OMHMIIA MJIn



CoasIkMJICYJIE QOHMIIa,; U

(iv) coemuHeHMVe OQOPMYJIEL 1 oTJMUaeTcsa OT MeTwuJI-2- [ (5-xJjop-2-
OUPUMUOVHUII) OKCK ] 6eH30aTa (perl'MCTpalMOHHEM HoMep CAS 854215-38-
©), MeTuII—-2- [ (5-0poM—2 -IIUPUMUOMHWII) OKCK ] OeH30aTa
(permucTpaluMOHHEMN HOMEP CAS 1086397-52-5), 1-[2-[ (5-6poM—-2-
OVPUMUIOVHWII) OKCU ] QeHMJI] —2TaHOHa (permMcTpaluMOHHEM HOMEP CAS
1147704-06-0) u 2-[ (5-0poM~-2-INUPUMUOVHUII) OKCHU ] —
BeH30JIalleTOHUTPUIIa (peTrucTpalMoHHENM HoMep CAS 138193-83-6).

BoJiee KOHKPETHO, HacTodAmee n3obpeTeHne OTHOCUTCS K
coemuHeHMIO GopMyJiEL 1 (B TOM UMCJIe KO BCeM cTepeousoMepaMm), eTro
N-okcungy WM coJiu. Hacrodmee wm300peTeHMe Takxke OTHOCUTCHS K
TepBULMOIHOM  KOMIIO3UIINUK, comepxamer coeIMHeHMe TIIO HacCTOgleMy
nzobpeTeHur (T. €. B TepbUMIMIHO 30PeKTMBHOM KOJIMUECTBE) W IIO
MeHblel Mepe OIMH KOMIOHEHT, BHOPaHHBM M3 TPYIIE, COCTOAMNeN u3
[IOBEPXHOCTHO-AKTHBHEIX BellecTB, TBepIHx pasbaBureser U XUIKUX
pazbaBuTesieli. HacTosgmee wu300peTeHMe TaKXe OTHOCUTCHA K CIocody
KOHTPOJIA pOCTa HexeJaTeJIbHOM pacTUTeJIbHOCTM, IIpelyCMaTpUBallleMy
IpuBeleHMe B KOHTAKT PAaCTUTEJILHOCTM WIM OKpyXakllmel ee cpelb C
TepbULMIHO 20OeKTUMBHEM KOJIMUECTBOM COeIMHEeHMSA IIO0 HaCToAleMy
nz3obpeTeHrino (HaopyMep, B BUIe OIMCAHHOM B IJaHHOM HOOKyMeHTe
KOMIIOBULIVN) .

HacTosamee wm300peTeHMe TaKXe BRJIOUYAET TepOUMUMOHYID CMecCh,
comepxamyn (a) coenouHeHMe, BHOpaHHOEe U3 CcoeluHeHud OGopMyJHl 1,
ero N-oOKCUIOB M coJie¥, u (b) 1o MeHbIleM Mepe OIUH OOIIOJIHUTEJILHBM
AKTUBHEIM MHTPEeOMeHT, BHOpaHHEN M3 (bl)-(bl6) u cojel coeIMHEeHUM
(bl)-(bl6), xak oIMCaAHO HUMXEe.

[IOOPOBHOE OIIMCAHVE W30BPETEHUVA

[logpazyMeBaeTCH, dTOo VMCIIOJIbE 3y EMEIE B HacTodmeM IOTOKYMeHTe

TEePMMHEL "comepxut", "comepxamun", "BrJOUaeT", "BrIIOUARIUK",
"umeer", TuMmenmmun", "BkIOUaeT B cebga", "BkIouvakommi B cedga"”,
"XapakTepusyomumcsa ~Tem, uTo"  wuiaM JioOble  OIpyIMe UMX  BapMaHTH

PAcCIpPOCTPAaHAITCSa Ha HEUMCKJnUMTeJIbHOe BKJIOUeHMe, eCcJIM SBHO He
yKasaHO kakoe-Jmbo oTrpaHMUeHMe. Hanopumep, KOMIO3ULMSI, CMeCh,
opollecc WM  CHOCO0, KOTOPHE  BKJKUAIT IepeudeHb 2JIEMEHTOB,
Heo®a3aTeIbHO OTpPaHMUEeHH TOJIBKO STUMM SBJIeMeHTaMy, HO MOTYyT
BKJIOUATL IOpyTMe 2JIeMeHTH, SBHO He I[IepeuMcJIeHHHEe WM He IpUucymue
TaKMM KOMIIO3UIIMM, CMeCHu, IPOLecCy WMJIM CIocofy.

[lepexonHad o¢paza "cocToamuy m3" UCKIOUaeT JOOOM HeyKa3aHHBEM’
2JIEMEHT, CTaIuin WIM MHITpeIueHT. Illpu HaJduuuM B I[OYHKTe QOPMYJIH

nzobpeTeHusa, Takasd o¢pas3a He OymeT IOIYyCKaTh BKJIOUEHME B IIYHKT



bopMyJiEL  M300peTeHMA  MaTepualloB, OTJIMUHEIX  OT Tex, KOTOpPEHE
[IepeuncJIeHH, 3a MCKJUeHMeM IIpuMecel, OOBUHO CBS3AHHEIX C HMMM. B
ciaydae ecau o¢pasza "cocrosmuy m3" ODOABJAETCA B OTJIMUMTEJILHOMU
yacTu IyHKTa bopMy JIBL n3o00peTeHns, a He cpasy rocJie
OTPaHUUUTEJILHOY  YacTH, TO OHa OTPaHuUYMBAEeT TOJBKO DJIEMEHT,
MBJIOKEHHEM B  IOaHHOM  OTJIMUUTEJLHOM  YacTu; Opu STOM IOpyIue
BJIEMEHTH He MCKJIIUAaknTCS M3 OyHKTa QOPMYJIE M300peTeHMSa B LEeJIOM.

[lepexonmHasa oOpasa "mo cyrtu cocrodmmii wus” nOpuMeHdeTcd IOJI4
oBoB3HaueHU S KOMIIOBULUNY WU crocoba, BRJIOUAIMX  MaTepualidl,
cTamuu, IpU3HaKu, KOMIIOHEHTHE MJIM DJIEMEeHTH B  OOIIOJIHEeHMEe K
OYKBaJIbHO pacKpHBaeMbM, IIPM  YCJIOBUM, UTO DSTU IOOIIOJIHUTEJILHEBE
MaTepuaJikl, CTaauM, IOIPpUM3HaKM, KOMIIOHEHTH WM DJIEeMEeHTH He BJMUAIT
CYIIeCTBEHHO Ha OCHOBHYID M HOBYID XapaKTepUCTUKY (M) 3agaBJISeMOTO
n300peTeHnd. TepMrH "110 CyTH CoOCTOAMmUM n3" 3aHuUMaeT
IpOMeXyTOUHOe IOJIOXeHMe Mexny "comepxamun" m "cocTosamunt ms".

Ecim 3adBUTeM OINPelelIMIIM HacTodmee M300peTeHMe WMIM eTo
YacThk HeoTpPaHMUMBAKIMM TepMMHOM, TaKMM Kak "coepxammm", HLBHO
cJenyeT IIOHMMAaTh, 4YTO (eclM He YyKa3aHO MHOEe) OIMCaHMe CJeIyeT
TOJIKOBATH KaK TakKxe OIMCHBakllmee Takoe M300peTeHMe C IIpUMeHeHVEeM
TepMMHOB "Moo cyTu cocTtoammuy ma" wmam "cocToammm mu3".

Kpome ToOTO, e€cyaM OpaAMO He yKa3aHOo obpaTHoe, BHpaxeHue "wmiam"
OTHOCUTCSH K BKJOUawlmeMy "wmiau", a He K NCKJIodawomeMy "wmiam".
Hampumep, ycJjoBMe A WM B  yIOOBJIeTBOpPAeT JIOOBIM M3 CJEeOYIMX
YCJIOBUM: A ABJISeTCS MWCTUMHHBEIM (MM TIIPUCYTCTBYeT) ¥ B 4gBjsgeTcs
OIMOOUHEM (MJIM He IIPUCYTCTBYeT), A 4BJAeTCsa OWMOOUHHM (MJIM He
IPUCYTCTBYEeT) U B gBJISeTCAI MUCTHUHHBIM (MJIM [OPUCYTCTBYET), a Takxe
Kak A, Tak M B 4BJIAOTCS UCTUHHBEMM (MJIM IPUCYTCTBYIOT) .

Taxkxe nompas3yMeBaeTCcs, uTo YIIOMMHAaHUE sJIeMeHTa W
KOMIIOHEHTa II0 HacTodleMy M300peTeHMId B eIMHCTBEHHOM UMCJIe He
OpennojlaraeT OTI'paHMUeHMSI B OTHOIEHMM UMcja IOIpUMMepoB (T. e.
ciydaesn IPUCYTCTBUA) 2JIeMeHTa WIn KOMIIOHEHTa . IlosTOoMYy
EOIMHCTBEHHOE UMCJIO CJelyeT IIOHMMaTh KaK BRJUaKlee OIOVMH WM IIO0
MeHble¥ Mepe OoIMH, a OGopMa eIMHCTBEHHOTO uMcia IJsa o0003HaueHUd
2JIEMEeHTa WM KOMIIOHEHTAa TakXe BKJIOUAeT MHOXeCTBEeHHOEe UMCJIO, 3a
VCKJIDUEeHVEM CJIydaeB, KoT'Ila SBHO I[IoOpa3yMeBaeTCsd EIMHCTBEHHOE
UMCIIO .

Kax ¥M3JIOXeHO B OAaHHOM IOKYMeHTe, TepMuH  "mnpopocTok",
UCHOJIb3YyeMEl JinMbo OTIOesIbHO, JMOBO B KOMOMHALMM CJOB, O3HaYaeT
MOJIOIOE PpacCTeHMe, pas3BMBaKIeeCs M3 3apolvlla CEMEHM.

Kak mM3JI0XeHO B IOaHHOM JOKYMEHTe, TePpMUH "NIMPOKOJIMCTBEHHEM",



MCIIOJIb 3y &MBI JIMBOo OTIneJIbHO, JIMBO B TaKMx cJioBax Kak
"MMPOKOJMCTBEHHEM COpPHAK", oO3HavaeT IBYIOJIbBHOE WJIM »OBYIOOJIBHOE
pacTeHue, TepMM1H, IIpUMEH I eMBI 0JIs onrcaHmsa TPYIIIH
IIOKPHETOCEMEHHEIX pacTeHun, XapaKTepU3yIRIMUXC I HaJMuneM OBYX
ceMAOoJib Y 3apOombIei.

B BHIIeyKaz3aHHHX I[IepeuMrCJIeHUAX TepMuH "ajkuia", MCIOJb3yeMbl

JMbo oTmeJqibHO, JMOO B CJOXHHIX CJIOBax, TakKuxX Kak "alkuiaTmo" wmim

"TaJioTeHaJKMII", BKJIOUAET JIMHEMHHNM WMJIM Pas3BeTBJIEHHHEM aJIkKMJI, TaKoM
Kak MeTwuJI, DTWJ, H-TIPONIWJI, M3OMIPOIMJI WM Pas3JIMUHLHE MW30MEPEH
dyTuia, [IeHTUJIla WJIM TeKcuJa. BrpaxeHue "TaJkeHMJI" < BRJIOUAET

JVHEWHHEe WM pPa3BEeTBJIeHHHE aJIKeHB, Takue KakK DTeHWJ, 1-IpOolleHW],
2-IPOIEHUJI, ¥ pa3JIMuHbBle U30Meph OyTeHWUJa, I[IeHTeHWJla M I'eKCeHWJa.
BrepaxeHme "aJkeHMJ" Takxe BKJOYAET TIIOJIMEHH, TakmMe Kak 1,2-
npornaiveHmwy u 2,4-rexkcamueHui. BrpaxeHre "agkumHMI" < BKJOUaeT
JVHEWHHE WM pPa3BETBJIeHHHE aJIKMHE, Takue KakK DTUHUI, 1-TIpONMHWII,
2-IPONMHWUII, U pPa3JIMUHEE M30MepH OYyTHMHWUIIA, [NeHTHMHUIIa M TeKCUHWIA.
BupaxeHre "alIKMHMUI" TakXe MOXeT BKJIOUYATL OQpaTMeHTH, CoIepXalue
HeCKOJIbKO TPOWMHEX CRBA3el, Takue Kak 2, S-TeKCalIMUHWI.

BepaxeHre "ajIkokcu" BKJIOUAET, HaAIIPUMEP, MeTOKCHU, DBDTOKCHU, H-—
IPONIMIIOKCHU, WM3ONPONMJIOKCH U pPa3JIMUHBEe M30MepH OYTOKCHU, IIeHTOKCHU
M TeKCUJIOKCHU. BrpaxeHre "aJkoKcHaJxkui" o60O03HauaeT 3aMelleHHre
aJIKOKCK TII0 aJKuiy. llpuMeps "ajnkokcuaikuia'" BriwouailoT CH30CH2,
CH30CH2CH2, CH3CH20CH2, CH3CH>CH>CH20CH2, wm CH3CH20CH2CH2. BrpaxeHUe
"TaJKOKCHAJIKOKCUTPYyHIna" ofo3HauaeT 3aMeleHre aJIKOKCUTPYIIIIOW IO
AJIKOKCUTPYIIIIE . [TpuMepH "ajgxkokcHuaJkokcu" BKJIIOUY AT CH30CH20,
(CH3z) 2CHOCH20, CH30CH2CH20 u CH3CH>OCH2CH2CH20. BrlpaxeHue
"aJKeHMJIOKCU" BKJIOUAET JIMHEeMHBEe WM pPasBeTBJIEHHHE aJIKeHUJIIOKCU-—
bparMeHTH. [TprMepH "aJikeHUJIOKCH" BKJIOUAT H2C=CHCH20,
(CH3) 2C=CHCH20, (CHs)CH=CHCH20, (CH3)CH=C (CHs)CH20 m CH>=CHCH2CH20.
BupaxeHre  "alIKMHUIIOKCH"  BKJK0UAET JMHEWHHEe WM pPas3BeTBJIEHHHE

AJIKMHWUIIOKCU—-dparMeHTH . IlpuMepr "ankmHmJokcu" BrioualT HC=CCH20,

CH3C=CCH>20 " CH3C=CCH2CH20. BripaxeHue "ankuaTuo" BKJIOUAET
pa3BeTBJIEHHEE WM  JIMHEMWHEBE bparMeHTE  AJIKMJITHO, TakKkMe  Kak
MeTMJITHUO, DSTWUITUO WM pPa3JIMYHHEE M3O0OMEPH NPONWITHO, OYTUITHO,

IIEHTWMJITUO W TEeKCUIITMO. BrpaxeHre "aJKMUICYJbOMHMI" BkJHOUaeT o0a

SHAHTHMOMEPA AaJIKMJIICYJbLOUHWMIIEHOM IPYIHNH. I[IpuMept "aJjKuiICcyJibomuumiia"

BrJIOUaT CHsS (0O)-, CH3CH2S(0)-, CHsCH2CH2S(0) -, (CH3)2CHS (O)- wm
pa3JIMUHbEe V30MEPH Oy TUIICYJIL QUHNMIIA, IIeHTUJICYJIbLUHMIIA "
TeKCUJICYJIbOMHMIIa . [lpuMeps "anxkuicyJbdoHmia" BrimwdawnT CH3S (0)2-,

CH3CH2S (0O) 2—, CH3CH2CH2S (O) 2—, (CH3) 2CHS (O) 2— ¥ pa3JIMUHBE W30OMEPEH



Oy TUIICYJNIbLQOHUIIa, MIeHTUIICYJIbOOHWMIIa UM ITeKCUIICYJIbEOOoHMIIa. BrpaxeHUe
"TankuITHOANKMII" ofOO3HadaeT 3aMelleHue aJIKMJITMO II0 aJIKWIly . l[IpuMepH
"aaKuITHMoaJIkmIa" BKJIOUAIOT CH3SCH2, CH3SCH2CH>, CH3CH2SCHz2,

CH3CH2CH2CH2SCH2 m CH3CH2SCH2CH2. BrpaxeHue "umaHoalJikuil" oOo3HauvaeT

AJIKMJIBHYID — TPYIIILY, 3aMelleHHyl  OOHOM  LIMaHOTPYIIION. BrpaxeHue
"nraHoaJIKokCcH" oboszHauaeT AJIKOKCUTPYIIIY, 3aMelleHHYIO OIOHOM
UMaHOTPYIIIION. BrpaxeHue "uraHoaJIKOKCHaJIKm" obos3HauvaeT

AJIKOKCHAJIKMJIbHYIO TPYIITY, 3aMelleHHYI OIHOM ULUMaHOTPYIINOM. IIpUMep:
"umaHoaJkuya" BrJouaioT NCCHz, NCCH2CHz wm CH3CH(CN)CHz. TepmmH

"IUOPOKCHAJKMII" ofo3HauvaeT aJKMIIbHYI TPYIIY, 3aMelleHHYID OIHOM

TUIPOKCUTPYIIIION . [TprMepH "munpokcuaJikuia" BKJIOUYAIOT HOCH2-,
HOCH>CH»2- u CH3CH (OH) CH>-. TepMuH "HuTPOAJKMI" oboz3HauvaeT
AJIKUIIbHYIO TpyImny, 3aMelleHHYI onoHOM HUTPOTPYIIIION . [IpUMeEPE
"HuTpoaJKuiIa" BKJIOUAIOT 02NCH2—, 0oNCH2CH2— u CH3CH (NO2) CH2-.
BrpaxeHusa "aJIKMJIaMMHO", " ouaJIKmMJIaMMHO ", "aJikeHuJITHO",
"aJIKeHWJICYJIbOMHMII", "aJIKeHUJICYJIbOOoHMII", "aJIKMHMIJITHO ",
" AJIKMHWIICYJIb OMHMII" , "aJKMHMICYJAboHMI" m  T. Il. OIIpemesIanTCd

AHAJIOTMYHO BHIIEM3JIOKEHHEM IIPVMMEPAaM.

BrpaxeHre  "UMKIIOAJNKMII"  BKJIOUAaeET, HalpuMep, LIUKJIOIIPONINII,
UMKIJIOOYTMII, LMKJIOIEHTUJI M LUMKJIOTeKCUuIJI. TepMuMH "aJKMILUVKIIOAJIKMUII"
oBo3HauvaeT 3aMelleHue aJikujla IO QpalMeHTy LUMKJIIOaJIKMUila UM BKJIOUYAET,
HalpuMep, DTUIIUUKJIIOIIPOIINII, UBONPOIUIIIIUKIIODY T, 3-
MEeTMJIUUKIIOTIEHTUIJI M 4-MeTUJILUKIIOTeKCUII. TepMuH "UMKIIOAJKUIIAJIKMII"
oBo3HauaeT 3aMelleHre LIMKJIoaJIkuia I[I0 ¢parMeHTy aJlkiia. l[IprUMepH
"UMKJIOAJKMIIaNIKMIa" BKJIOUAT ULUUKJIONPONIUIMETUII, ULUMKJIOINEHTUIIDTUII U
opyrue bparMeHTH LUMKJIOAJIKMIIa, CBA3aHHHE c JIMH eV HEIMI WJIIU
pPasBeTBJEHHBEIMM AaJIKMJILHBEIMM TpyldhdaMu. TepMuH "UUMKIIOAJIKMIIAJIKOKCHU"

obo3HaAUYaeT 3aMelleHre NIUKJIOalIkujia I[10 OpaTrMeHTy aJIkokcu. TepMuH

"UMKIJIOoaJKUIKapOoHuI" obozHauaeT 3aMeleHne LMKJIOaJIKMIIa co
CBA3HBaHMEM IIoCpPenCTBOM KapOOHUJILHOTO bparmeHnTa. [IpUMEPE
"nurIJoaJKuIkapboHma" BKIOUYanT I[UKJI0-Pr (C=0)-, uukjgoneHTms (C=0) -

. TepyvuH "UMEKIJIOAJNKWIICYJIEOOHUII" o0O3HadYaeT 3aMelleHVe ULUKJIOaJIKuia

CO CBfA3HBaHMEM IIOCPedCTBOM CYJbOOHMJILHOTO ¢parMeHTa. [IpUMEepH
"IMKJIOAJIKMJIICYJIbpoHmIa" BKJIOUAIOT nukjgo—-Pr (S=02) —,
UMKJIONeHTW (S=02) —. TepMuH "LUKIJIOAJKWITHO" o0O0O03HadYaeT 3aMelleHNre
LIMKJIOAJIKMJIa CO CBA3BBaHMEM IIOCPeICTBOM aToMa CepH. IIpuMepH
"HUKIIOAJKWMIITHO" BRJOUAKRT IUKJIO-Pr (S)-, UUKIONeHTWUJI(S)-. IIpuMepH
"HUKJIIOAJKMUIIaJIKOKCH" BKJIOU AT LUMKJIOTIPONIUIIME TOKCH,

UVKJIOIIEHTUIISTOKCK . TepMMH "UMKJIOAJKOKCK" oOO0O0O3HauaeT LUMKIIOAJKWII,

HpMCO@HMHeHHbI\VJI IIocpelnCTBOM aToMa Krcjiopona, HallprMep



LIMKJIOIIEHTUJIOKCH u LIUKJIIOTEKCUIIOKCH . TepMrH "IIMKIJIOAaMMHO"
obozHauaeT bparMeHT LIMKJINMYIEeCKOTO aMMHa, IpUCOoenVHEeHHHM
[IOCPenCcCTBOM  aToMa asora. [TprMepE "UMKIJIOaMMHO" BKJIOUAT -

N[CH2CH2CH>+ (T.e. azertunuH) u —-N[CH2CH2CH2CH24, (T.e. NUPPOJUIVH) .

TepvuH "rajsioren" Jsmbo OTIHeJBHO, JMOO B CJOXHHX CJOBax,
Takux Kak "rajoreHaJIKua", WM TIPM MCIOJB30BaHMM B OIMCAHUAX,
TakMx Kak "aJIkuj, 3BaMelleHHBM TaJioreHoM", BrJoUaeT GTop, XJOp,
BpoMm wmIM mMonm. KpomMe TOTO, TIPKU MCIOJL30BAHUM B CJIOXHHEX CJIOBAx,
TakMx Kak "rajgoreHaJdkus", WIM IOPM UCIOJB30BAHMM B ONMCaHUAX,
TakMx Kak "aJIKuJI, 3BaMelleHHBM TajioreHoM", VYKa3aHHHEM aJIKMJI MOXET
OBITEL YACTUUYHO WMJIM IIOJIHOCTBLIO 3aMelleH aToMaMM TI'ajloreHa, KOTOophe
MOTYT OHTL OIMHAKOBHMM WM Pa3HEMM. IIpuMepd "TajloTeHalkuiaa" wWinu

"aJIkMJla, 3aMelleHHOTo TaJioreHoM" BrJmoualoT F3C, ClCHz, CFi:CHz wm

CF3CCls. TepMUHEL "raJoreHUMKIIOAJNIKMI", "pajoreHaJIKokcu",
"rajioreHaJKMITHMO", "TaJjioreHaJKMIICYJIbLQMHMII" ,
"TaJjioreHaJKMUIICYJIbLQOHMII", "rajoreHaJkeHMI", "rajoreHaJIKMHMII",
"TajJloreHaJIKOKCHaJIKokcu", "aJIKoOKCcUTaJoTreHaJKMI" u T. II.
ONIpeneIaAnTCA AHAJIOTUYHO TEePMUHY "rajioreHaJkui" . [TprMe s

TaJIOTeHUMKJIOAJIKMIIa BRJIOUAlT HuEKJIO0-Pr (2-Cl), mnurgo-Bu(2,2-omu—-Br)

" OurJo-Tekc (3, 5—-ou—-Cl) . IlpuMeps "rajoreHasikokcu" BriouawnT CF30-,
CC13CH20-, HCF2CH2CH20-  m CFEF3CH20-. [IpuMeps  "rajoreHaJ KUITHUO"
BKJIOUAOT CClsS-, CF3S-—, CC1l3CH2S- u Cl1CH2CH2CH2S-. [TprMepH
"TaJsloTeHaJKMIICYJbuHMIIa" BrJmouailnT CF3S (0) -, CClsS(0)-, CF3CH2S(0) -
n CF3CF2S(0)-. IlpumMmeps "rajoreHalKuJICyJIbdoHmIa" prjmouailoT CFE3S (0)2-

, CCl3S(0)2-, CF3CH2S(0)2- u CF3CF2S(0)2—. IlpuMeps "rajioreHajkeHmsa’

BKJIOYAT (C1l)2C=CHCH2- u CF3CH2CH=CHCHz-. [IpUMEePEL
"pajioreHaJsIkMHMIIA" BKJIOUAIOT HC=CCHC1-, CFsC=C-, CClsC=C- u
FCH2C=CCHz2-. Ilpumeps "rajoreHallkOokcHaJKokcu" BrJouawnT CF30CH20-,
Cl1CH2CH20CH2CH20-, C13CCH20CH20- " pasBeTBJIEHHEE [IPOU3BOOHEIE
aJIKmia . [TprMepH "aJIKoOKCHUTaJloTeHaJakmiIa" BKJIOUAT CH30OCF2CH2—,

CH3CH20OCH2CCl2—-, CF3CH2CH20CH2-, a TakXe pas3BeTBJIEHHEE IIPOM3BOIHEE
aJIKmia .

TepMuH "TrajloTeHaJIJKEHMJIOKCU" OTHOCUTCA K TaJloTeHaJIKeHUJILHOM
TpyIre, IpUcoeOVHEeHHOV IIOCPeICTBOM aToMa KucJopoda. [IpUMep:
"pajoreHaJIkeHWJIokcu" BrIwpuyanT (Cl)2C=CHCH20- wm CF3CH2CH=CHCH20-.

TepM_T/IH "TajloTeHaJIKMJIaMMHO" OTHOCUTCS K TaJloTeHaJIKMJILHOM I'pyIliiie,

IPUCOEeNMHEHHOM IIOCPEeNCTBOM aToMa as3oTa (T. e. KakK BTOPUUHHEMN
amMrH) . IlpuMeps "rajoreHaJikuiaMuMHO" BrJmodaknT CF3NH-, CCl3CH2NH-,
HCF>CH2CHoNH- m CF3CH2NH-. TepMmmH "TajloreHaJKUIKapOOHUII" OTHOCUTCH

K rajloreHaJIKMJILHOM I'pyIlilie, HpMCOGﬂMHeHHOﬁ IIoCpelnCTBOM



KapOOHUIIEHOTO bparMeHTa. [TprMe pH "DajioreHaJIKMIKapboHmia"
prJouanT CH2ClC (=0)-, CH3CHCICH2C(=0)- wm (CHs)2CCl (=0)-. TepmuH
"TaJloTeHaJKMITHOaJIKMII" OTHOCUTCSH K TaJIOTeHaJIKUIITUOTPYIIIIE,
[IPMCOEeNVHEeHHOM IOCPenCcTBOM AJIKMJIBHOT'O bparmeHTa. [IpuMepH
"raJjioreHaJKMITHMOaJIkKMIa" BrJmoualoT CCl3SCHz—, CFEF3SCHz-, CCLl3CH2SCHz—
n  ClCH2CH2CH2SCHz-. TepMuH "TaJioreHaJlKMHUIIOKCHU" OTHOCUTCH K

TaJIOTEeHAaJIKMHUIJILHOM  TpYyIIIe, IPpUMCOEeOMHEHHOM IIOCPEeNCTBOM  aToMa
KucJyopona. IllpuMeprs  "rmajioTeHaJKMHMIIOKCKM"  BKioualT HC=CCHC10-,

CF3C=CO—, CC1l3C=CO- u FCH2C=CCH20-raJIoTeHaJIKUHUIIOKCH . TepMmuH

"paJoreHaJIKOKCHMAaJIKMII" OTHOCUTCSH K raJIoOTeHaJIKOKCUTPYIIIe,
NPMCOeONHEHHOM IIOCPenCTBOM AJIKMIILHOTO bparmeHTa. [IpUMe P
"PajgioreHaJIKOKCcHakuia” BKJIOUYAIOT CF30CH2—, C1CH2CH20OCH2CH2—,

C1l3CCH20CH2-, a TakXe pas3BeTBJIeHHHE I[IPOM3BOIHHE aJlkujla. TepMuUH
"TaJIOTeHUMKIIOAJIKOKCK" OTHOCUTCH K TaJIoOTeHUMKIIOAJNKMIILHOW TpyIIle,
IpucoenrHeHHOM [IoCpPenCcTBOM aToMa KMCJIOpOoIa. TprMepH
"TaJJOTeHUMKIIOAJIKOKCH" BKIOUAIT IIMKJIO0-Pr (2-Cl) CH20- u 1nuxigo-Bu(l-
Ccl) CH2CH20-. TepmMmH "TrajioTeHIMaJIKMJIaMMHO"  yKa3HBaeT Ha IBe
TaJIoTeHaJIKUIIbHEIE TPYIIIE, I[IPUCOEeIVMHEHHEE IIOCPEICTBOM aTOMa a30Ta.
[IpuMmeps "rTajoreHmuaJikuiaMuMHO" BrJwuanT (CHoCl)2N-, (CH2CH2Cl)2N- m
(CH2CH2C1) (CH2Br)N-.

"ANKMIKapOoHMI" 0003HaUaerT JIMHEeWHEe W pa3BeTBJIEHHEE
bparMeHTH — aJKWMIa, CBSA3aHHLE c  odparmMenToM C(=0). [IpyMepH
"ankuakapOoHmia" BKJIIOUAIOT CHsC (=0) -, CH3CH2CH2C (=0) - u
(CH3) 2CHC (=0) -. IlpumMepr "anxkokcukapOoHmia" perJwouaioT CHsOC (=0)-,
CH3CH20C (=0) -, CH3CH2CH20C (=0) -, (CHs) 2CHOC (=0) - Y pasJIMUHLE
MN30OMEPH By TOKCU— NI IIEeHTOKCUKAPOOHMIIA . [IpyMepLL
"ankuJIKapOoHMIIOKCH" BKJIOUAIOT CH3C (=0) 00—, CH3CH2CH2C (=0) O- u

(CHz) 2CHC (=0) O-.

OBlee UMCJIO aTOMOB YIJIEpODa B IPYIIIe 3aMeCTUTEeJIA O0003HAaualT
npucrtaBkou "Ci-Cy", B koOoTOpoM 1 m J dABJARTCA uuciaaMu oT 1 mo 10.
Hanpuwmep, C1—-C4alIKMJICYJIb QO HMII ompenesiseT TPYIIIEL oT
MeTUJICYJIEQOHMIIa DO OyTuicyJbdoHMIa; CralIKOKCHUMAJIKUII OIpenesideT
CH30CH2-; C3aJIKOKCHAJIKWII olpenejideT, Halpumep, CH3CH (OCH3z) —,
CH3OCH2CH2—- mim CHsCH20CHz2-; M CsaJIKOKCHAJIKWII OllpenesyigdeT pasJIMuHEeE
M30MEPH aJIKWJIBHOW TPYINH, 3aMelleHHOM alIKOKCUTPYIIIOoW, comepXamen
BCETro yeTHpe aToMa yroJjepona, IpryueM [IPVIMEPBL BKJIOUYAOT
CH3CH2CH20CH2— m CH3CH20OCH2CH2-.

B ciiyyae ecsm CoOeOMHEHMEe 3aMelleHO 3aMeCTUTeJIeM, CONepXallyM
VMHIOEeKC, KOTOPHM YKas3eBaeT Ha TO, uTo UM CJIO YKa3aHHBX

3aMecTUTeJIell MOXeT IIpeBHIIATB 1 ; TO YRKas3aHHEE 3aMeCTnUTeJInN (B
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ciydae eclIM MX UMCIO IIpeBbmaeT 1) He3aBUCKUMMO BHOpaHH M3 TPYIIIH
ONpeneJyIeHHEIX 3aMecTuTeser, HanpuMmep (R3*)n, Tme m paBugercs 0, 1,
2 wmmm 3). Kpome TOTO, B CJlyyae eCJIM MHIEeKC VYKa3HBaeT Ha
ovarnas30oH, HalpuMep, (R)i-jy, TO UYMCJO 3aMeCTUTeJIe MOXeT OHThb
BHOPAHO M3 LEeJIHX UMCeJll OT 1 OO J BRJIKUMTEJBHO. B cCiydae eciu
Tpyla COOEPXUT 3aMeCcTUTEJb, KOTOPEIM  MOXET OBITE BOIOPOI,
Hanpumep (R wmam RY), To B cCJyyvae, eCJM [HOaHHHEM 3aMeCTUTEJIb
opencraBjgeT co®oM BOOOPOIL, STO IIOHMMAKT KaK PaBHOBHAUHOE TOMY,
yTO YykKalzaHHas TIpylloa SBJSeTCcd Hes3aMelleHHOM. B cjyuyae ecJu
IepeMeHHasa TpPyIla, KaK II0oKa3aHo, Heo®d3aTeJIbHO IIPUCOeIMHeHa K
[IOJIOXeHMIO, HamnpuMep (R3)n, Tme m MoxeT paBHATECAS 0, TO BOIOOPON
MOXEeT HaxXOOMTLCS B HOAHHOM IIOJIOXEHMM, HOaxe eCcJiM STO He YyKa3aHO B
onpeneJleHUNM IIepeMeHHOM TPYIE. B clydae ecJM OIOHO WMIM HeCKOJBLKO
[IOJIOXEHUM B TpyIIe YyKa3aHEH Kak "Bes 3aMecTUTesen"” MJIIN
"HezaMemeHHHE", TO aATOME BOIOpOIa IPUCOeIVMHEeHH C 3alloJIHEHUEM
Jodo cBOOOOHOM BaJIEHTHOCTH.

Ecim He ykaszsaHO MHoe, TO "kosbplo” unm "kosiblieBas cucreMa’ Kak
KOMIIOHEHT bopMy JIEI 1 ABJIAITCA KapOoUMKINYECKUMA W
reTepOUUKIMUeCckUMM . TepMrH "KoJibllepasas cucTeMa" o0o03HauaeT -OBa
M 6oJiee KOHIOEHCUPOBAHHHIX KOJblIa. TepMuH "djeH koJjbla” OTHOCUTCSH
K aToMy WIM »OpyroMy oGparMeHTy (HanpuMmep, C(=0), C(=S), S(0) wmmm
S(0)2), obpasywnmeMy OCTOB KOJblla MJIM KOJIBIEBOW CHCTEMH.

CoeIMHeHM e bopMy JIBL 1 B KpaTKOM ONMCaHUU HaCTOAmMET O
n300peTeHrsa MOXeT OHTb aJIbTEePHATMBHO IIpPelCTaBJIEHO CJeOyKlyM

oBpas3oM:

1-A-1 1-A-2




11

1 R
B R 1 |
N A R
3 Z N H
Y X z N H
3 | 3 A
m N A ®) T
4 6 2 m
R
H 5
H
1-A-3 1-A-4
6a 6b
OR5 R\N/R
a 1 a
N A R N S R1
V4 N H
3 \\r/ _ 3 yA Ng\ H
3 |
(R Ne R, T
4 6 2 N
4
s R o 2
5
H H
1-A-5 1-A-6
15 1
R\N/R
3 Z N H
\\r/ N
Ry N| P
4 6
RZ
5
H
Iz 1-A-7
TepMUHE "kKapOOUUKIINUIECKOE KoJisLO", "kapbouuki" VI
"kapOOoUMKINMUECKASA KoOJIblleBasd cucreMma" obozHauvawT KOJIBIIO WM

KOJIBIEBYID CHCTeMy, I'Ie aToMbl, of0pasyplMe OCTOB KOJbla, BHOPAaHE
TOJIBKO M3 yIulepoma. EciaM He yKaz3aHO MHOe, TO KapOOLUUKJIMUeCKOoe
KOJIBIIO MOXeT IpendCTaBJIATE cobomn HaCHIMEeHHOE, YaCTUUHO
HeHaCHIleHHOe MJM I[IOJIHOCTBI HeHACHIeHHOe KOJBLO. B clydae eciu
IIOJIHOCTBI HEeHACHIEeHHOe KapOOUMKJIMYUeCKOoe  KOJIBIO YIOBJIETBOPSAET
IpaBUITY XOKKeJs, TO yKa3aHHOe KOJIBILIO Takxe Ha3HBAaKoT
"apoMaTUUeCKUM KOJIBLOM". BHpaxeHMe "HacHIleHHOe KapOouukimndeckoe"
OTHOCUTCS K  KOJbLY, MMeKIleMy  OCTOB, cocToAmMM M3  aTOMOB
yIJlepoOda, COeIMHEeHHHX IpyT C IPpyT'OM OOMHAPHEMM CBSA3AMM; €CJIM He

YKasaHO MHOE, TO oCTaBmmMmeCA BaJIEHTHOCTU ynjieponoa SallOJIHEHEI
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arToMaMy BOOOpOHa.

TepMUHE "TeTepOUUKIINUECKOE KoJIbLIO", "TeTepoumnk" WJII
"TeTepoUMKIIMUEeCKasas KoJibleBad cucTeMa" o003HadYamwT KOJBLUO WK
KOJIBLEBYID CUCTEMY, B KOTOpPOM IO MeHbBIleM Mepe OIMH aToM,
oBpas3ynmuil OCTOB KOJIblla, He ABJSeTCsa YIUIepoOoM, HalpuMmep, asoT,
KMCJIOpOn MM — Ccepa. Kaxk mnpaswuio, TeTEPOLUUKIINUECKOEe  KOJIBIO
comepXxuT He Oojiee 4 aTOMOB a30Ta, He 0oJjlee 2 aTOMOEB KUCJOpola U
He BoJiee 2 aTOMOB CEpHI. Ecmm He yKazaHo VHOE, TO
TeTepOLUKINUECKOe KOJBIO MOXeT IMNPpeldCTaBJIATL CcoBoM HacHIeHHOe,
YaCTMUYHO HeHAaCHIeHHOE WJIM I[IOJIHOCTBK HeHaCHIeHHOe  KOJIBLOo. B
cllydae eCJIM  I[IOJIHOCTBI HEHACHIEHHOe IeTepOLUMKIMUEeCKOe  KOJIBLO
YIOOBJIETBOPAET  HOpaBuUJly  XIOKKeJid, TO yKa3aHHOe  KOJIBLO  TakKxXe
HasHBAaoT "TeTepoapoMaTUUeCKMM KOJbIIOM" VI "apoMaTHUeCKUM
TeTEePOUUKIINUECKUM KoJIBLLIOM" . Ecim He yKazaHo MHOE, TO
TeTepOUUKIINYECKHUE KOJIbLa u KOJIbLLEBHE CUCTEMEl MOTYT OBITE
IPUCOENVHEHE I[IOCPEeNCTBOM JIKOOTO IOCTYIIHOT'O YyIUlepoDa WM as3oTa
IyTeM 3aMelleHMA BONOPpOHa I[I0 yKa3aHHOMY yIJIepOoLy WM a3oTy.

BrpaxeHre "apoMaTuUUeCKuM" yKas3bBaeT, UYTO KaxXObll M3 aTOMOB

KOJIEIIa HaXoIomMTcCAd IIO CYTM B TOM Xe IIJIOCKOCTM U MMeeT p—Op6I/ITaJ'Ib,

[IEePIeHOUKYJIAPHYD [LIJIOCKOCTU KOJbLa, M 4To (4nt2) T BJEeKTPOHOB, I'Ie
n  ABJIAeTCH IOJIOXUTEJIBHEIM LeJIHM UMCJIOM, CBS3aHB C KOJIBLOM B
COOTBETCTBUM C IIpaBUJIOM XKkeJid. TepMmyH "apoMaTuueckas KOJIbleBasd
cucrtema" obo3HauUaeT KapBOoLUKINUECKYD NI e TEPOLUKIINUECKYIO
KOJIBIEBYID CUCTeMy, B KOTOPOM IIO MeHbllel Mepe OIHO KOJIBIIO
KOJIbIIEBOM CHUCTEeMBl HABJISETCA apoMaTudeckuM. TepMuH "apoMaTHUuecKasd
KapboLuKJIMUeCcKasa KoJibleBad cucTeMa" o003HauaeT KapOOUUKIUUECKYIO
KOJIBIEBYID CHCTeMy, B KOTOPOM IIO MeHbBllell Mepe OIHO KOJIBIIO
KOJIBIIEBOM CHUCTEeMBl HABJISETCA apoMaTHUdeckuM. TepMMH "apoMaTHUUecKasd
reTepOUUKIINYUECKA S KOJIblLleBasd cucrema" oO03HauvaeT
TETEPOLUKINUECKYD KOJBIEBYK CHUCTEMY, B KOTOPOM IO MeHBIIeV Mepe
OOHO KOJBIO KOJBIEBOM CHUCTEMH ABJASTCHA apoMaTUUeCKMM. TepMMH
"HeapoMaTHUecKad KoOJblleBad cucTeMa" oBo3HauaeT KapOOLUMKIUUYECKYIO
WM TeTEepOUMKIMUECKYKR KOJBIEBYK CHUCTeMy, KOoTopas MOXeT OHTh
IIOJIHOCTBIO HaCHIIEeHHON, a Takxe YaCcTUYHO NI TIOJIHOCTBIO

HeHaCB]IHeHHOﬁ, Inpm ydcjaosul, UTO HM OIHO M3 KOJell B KOJbIeBOU
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cucTeMe He - gBJIAETCA  apoMaTUUeCKUM. TepMuH  "HeapoMaTuUueckasd
KapboLuKJIMUeCKass KOJIblleBasd cucTeMa" TINIpeldycMaTpMBaeT, UYTO B HeHU
HM OIOHO KOJIBLO B KOJIBLIEBOM CUCTeMe He HABJIAeTCI apoMaTHUUeCKMM.
TepMmuH "HeapoMaTuuecKas TeTepolMKIMUYecKas KoJblleBasd cucrTema'
ofosHaAUaeT TeTepPOUUMKIMUEeCKYH KOJLIEeBYK CHUCTeMy, B KOTOPOM HU
OIOHO KOJIBLO B KOJILIEBOM CHUCTeMe He SABJIAeTCHd apoMaTHUUeCKMM.

TepMUH "HeoOsA3aTEJIBHO 3aMemeHHuM" 1o OTHOIMEHNIO K
TeTePOLUUKIMUECKMM KOJIbLaM OTHOCUTCS K TpyIlaM, KOTOPHE SBJISIOTCSI
He3aMelleHHEMM WJIM MMelT II0 MeHblleM Mepe OIOMH 3aMecTUTeJlb, He
ABJIAOIMUMC S BOIOPOIOM, KOTOPHM He momaBJIgeT BMOJIOTUUECKYIO
AKTHMBHOCTL, KOTOpOW ob6JamaeT Hel3aMelleHHHM aHajor. Clenyiomue
onpenejieHMUsa, MCIOJbL3yeMeHe B IaHHOM IOKYMeHTe, MCIOJbL3YITCSI eCJM
He yKasaHOo uHoe. TepMmuH "HeoOg3aTelIbHO 3BaMelleHHHN" MCIoJIbL3YyeTCH
B3auMO3aMeHseMO C (Qpasol "saMemeHHHY WIM He3aMelleHHBM" WiInM C
BEIpaXeHVEM " (He) 3aMemeHHEIL" . Ecim He YyKasaHo nHOE, TO
Heo®a3aTelIbHO 3aMelleHHasd Tpylla MOXeT MMeTh 3aMeCcCTUTeJIb B KaXIoM
3aMemaeMOM IIOJIOXEeHUM TPYINE M KaXooe 3aMelleHVe He 3aBUCUT OT
oIpyToTro.

VI3 ypOBHA TEeXHUKM MB3BECTeH IMPOKUNM BHOOP CIOCOO0OB CHMHTEe3a C
BOBMOXHOCTBIO IOJIyUYeHU apoMaTudeCKUx u HeapoMaTUuyeCKUX
TEeTEPOLUUKIIMUECKUX  KOJIell U  KOJIBLEBHX CUCTEM; OJIA  HOOIOPOOHHX
0030pPOB CM. WM3IOaHMe B BOCbMM ToMax Comprehensive Heterocyclic
Chemistry, A. R. Katritzky and C. W. Rees editors-in-chief,
Pergamon Press, Oxford, 1984 wm wmBIDaHMe B »OBeHaOllaTM ToMax
Comprehensive Heterocyclic Chemistry II, A. R. Katritzky, C. W.
Rees and E. F. V. Scriven editors-in-chief, Pergamon Press,
Oxford, 1996.

CoeIMHeHMSa II0 HaCToAmeMy M300peTeHMId MOTYT CyINecTBOBATHL B
BUIE OIOHOTO W HECKOJIbKUX CTepeonu30MepPoOB. PasJMuHbIe
CTepeor30MEPHE BKJIOUAT 2HAHTHMOMEPH, IMACTEepeOMEepH, aTpPOoIllOM30MEepPH
M TeoMeTpuUYecCKMre  M3OMEPH. CTepeousoMeps  OpedcTaBJLT cobomn
M30MEPH MISHTUUHOM CTPYKTYPH, HO OTJIMUaKIMEeCHd PaclIoJIOXeHVEM UX
AaTOMOB B IIPOCTPAHCTBEe, ¥ BKJIOUAKT SHAHTMOMEPH, IMaCTepeOoMepH,
LIMC—-TPaHC M3OMEPH (TakxXe M3BECTHHE KakK I'eOMeTpUuUecKMre M3IOMEPH) U
ATPOIIOM3OMEPE. ATPOINOM3OMEPH ABJIAITCI pPe3yJIbTaToOM OTPaHUUeHHOTO

BpalleHMA BOKPYI' OIOMHAPHEIX CBFIS@IZ, roe 6apbep BpaleHMA ITOCTAaTOUYHO
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BEICOK IJIiA oOf0ecleueHMsa BO3MOXHOCTM pa3lbejlIeHMSa BUIOOB M30OMEPOB.
CrneumajJucTy B IaHHOM ofJjlacTM TexXHUKM OyIeT I[IOHATHO, UTO OIUH
cTepeom3oMep MOXeT OBTh 0OoJlee AaKTMBHBEIM MW/UJIM MOXET IIPOSBJIATH
NOJIOKUTEJIbHEEe 5SOOeKTH OIpu ofoTralleHMM IO OTHOIEHMI K IPpYyTOMy
CTepeomu30Mepy (—aM) WM IOpM OTIOeJIeHMM OT OPpYyITOoI'O CTepeou3oMepa (-
OB) . Kpome ToOTO, cCHelUMalIUCTy B IaHHOM 006JlacTM TexXHUKM M3IBEeCTHO,

Kak oOTneJIAThH, oboramarb T/I/I/IJII/I MS@MpaTe.J'IbHO I10JIy4daThk YKa3aHHEe

CTEepPeOomU30MEPH . CoeOMHEeHMsS TIIO HacTodmeMy  M300peTeHMIO  MOTYT
IPUCYTCTBOBATEH B BUIE cMecu CTEepeou30MepoB, OTIEJIbHEX
CTEepeomM30MepPOB MWJIM B BHIEe  OITUYUECKM aKTHMBHOM  QopMel. [IJId

MCUepnHBamnmero oOOCYXIeHMS BCexX  acCleKTOB CTepeoM30MepuM  CM.
Ernest L. Eliel and Samuel H. Wilen, Stereochemistry of Organic
Compounds, John Wiley & Sons, 1994,

CoeIMHeHMa II0 HaCToAMeMy M300peTeHMId MOTYT CyINecTBOBATHL B
BUIOEe OOHOTO WMJIM HECKOJbKUX KOHOOPMALMOHHHX WM30MEpPOB B CBA3U C
OTPaHMUEHHEM BpalleHMeM BOKPYT aMMOHOM cBA3M (Hanopumep, C(=A)- RI,
rne R! mnpezncramBjsgeT cofoM aJIkmjlaMMHO) B dopmyJe 1. HacTosmee
nz3obpeTeHre IIpeOycMaTpuUBaeT cMecH  KOHOOPMAUMOHHHX  M30MEPOB.
KpomMe ToOTO, HacTodAmee MU300peTeHMe BKJIOUAET COeIVMHEHMS, KOTOpPHe
oforameHE OIOHMM KOHQOPMEPOM IO OTHOMEHUI K OPYyTHUM.

Kaxk mnpaBmjo, coeOMHeHUS ©GopMyJiEl 1 cymecTBylT B 0oJiee UeM
OIHOM bopme, n CJIenoBaTEJILHO bopmyTia 1 BKJIIOUAET BCe
KpUCTaJJIMUEeCKMe UM HeKpUcTaJJIMueckue QOPMBl COeOMHEHMUM, B KOTOPHX
OHM IpelncTaBJIeHBE. Hekpucrajlamuueckue (QOPMB BKJIOUAT BapMaHTH
oCymeCTBJICHUS, KOTOpPEE TIPenOCcTaBJIAlT cobol TBeplhle BeMecTBa,
TakMe KaK BOCKM M CMOJIH, a TakKXe BapMaHTHE OCYIEeCTBJIEHUS, KOTOpPHE
IpencTaBJIgnT CcofoM XUIKOCTM, TakMe Kak pPacTBOPH WM pPacIljlaBH.
Kpucramanueckre GQOPME BKJIOUAIT BapMaHTH OCYIEeCTBJIEHUSI, KOTOPHe
OpencTaBJIgnT CcoOOM 10 CYTM OIMH KPUCTAJJIMUECKMM TUII, M BapMaHTH
OCYyMeCTBJIEHK, KOTOPHE IIpedcTaBJILT cobol cMechb IIoJuMopdoB (T.
€. PasJIMUHEX KPUCTAJIIIMYECKUX TUIIOB) . TepmuH "momMopd" OTHOCHUTCSH
K olpenejleHHOM KpUCTaJlIMUecKoy QopMe XUMUUECKOTO COeOMHeHUd,
KOTOpoe MOXeT KPpUCTaJJIM30BaThLCSA B pPasJIMuHbe KpUCTaJlJIMdecKue
bopMEI, npuyeM ST QOPMEl UMET Pas3HbBEe  PacHIOoJIOXeHMS  U/UInu
KOHOpMALMM MOJIEKYJI B KPUCTAaJJIMUECKOM pemeTKe. XOTd IIOJMMOPGOH

MOTWYT MMeTBb OIOVHAaKOBHM XUMHUYECKUN cocTaB, OHM TakKxe MOT'YT
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OTJIMYaTbCAa IIO COCTaBy B CBSA3M C IPUCYTCTBUEM WJIM OTCYTCTBUEM
COBMECTHO KPUCTaJJIM30BAHHOM BOIH WJIM IOPYTMUX MOJIEKYJI, KOTOpPHE
MOTYT OHTBH CJabo WMIM CUIIBHO CBHA3aHBE B pemeTke. I[IOJIMMOPOE MOTYT
OTJIMUATBECA TaKuMU  XUMUUECKUMU, buznueckuMm U OMOJIOTUUECKUMU
cBoMCcTBaMM, Kak dopMa KpucTallja, ILJIOTHOCTH, TBEepOOCTbL, IlIBeT,
XUMUUeCKas CTabUJILHOCTE, TeMIlepaTypa IJIaBJIEHU A,
TUTPOCKOIIMUHOCTD, CIIOCOOHOCTE K CYCIeHIMPOBaHMUIO, CKOPOCTB
pacTBOpeHrs U OMoJIoTMUYecKas OOCTYIIHOCTL. CIelMaJIMCTy B OaHHOMU
oBJacTu TexHUkM OyIeT IIOHATHO, UYTO NOJMMOP® CcoeIMHeHUS QOopMyJiH 1
MOXeT TIPOABJIATE IIOJOXMUTEJIbHEE 200eKTH (HanopuMep, BO3MOXHOCTH
IpVMeHeHM S oIS MOJIYYEeHU S [1OJIE 3HHIX COCTaBOB, YIIy4dlmeHHa g
frojiornueckas »0PeKTMBHOCTE) II0 OTHOMEHMI K OPpYyT'OMy IIOJMMOPOY
WV CMECHU IIOJUMOPOOB TOTO Xe coeluMHeHUd ¢QopMyJiHl 1. I[lojlydeHMe U
BHIEJIEHVE OIpPeleJIeHHOTO [oJimMopda coelIMHeHMSa QOpMyJiH 1 MOXHO
OCYMeCTBJIATEL C IIOMOmBI CIOCOBOB, M3BECTHEX ClIelMaJlMCTaM B IaHHOM
oBJlacTM TexXHMKM, BKJKOUad HalpMMEep KpUcCcTaJlIM3aluin C I[IPUMEHEeHVEM
BHOpPaHHHBIX pacTBoOpUTEJIEN u TeMIIEPaATYP . His VICUEPIIHBaKnIero
obcyxnmenus noJsmmopdmamMa cMm. R. Hilfiker, Ed., Polymorphism 1in
the Pharmaceutical Industry, Wiley-VCH, Weinheim, 2006.
CrneumaJMCTy B @OaHHOM 006JlacTM TexXHMKM OyIeT IIOHSTHO, UTO He
BCe a30TcoIepXallle TIeTEepPOLMUKIE CIOCOOHH O0O0pa30BHBATE N-OKCUIEH,
[IOCKOJIBKY a30Ty HyXHa HOOCTyIIHasa HelOoHOeJIeHHad Iapa IJA OKUCIJIeHUA
OO OKCHIa; ClelraJMcTy B ITaHHOM 006JacTu TexXHMKM OyIOyT WM3IBECTHH
TakMe asoTcolepXallMe TI'eTepPOlMKJIE, KOTOPHe MOTYT 0O0pa30BHBaAThL N-
OKCMIH . CrneurajJucTy B IOaHHOM o0f0JlacTM TexXHUKM Takxe Oyrmer
M3BECTHO, UYTO TPEeTUUYHHE AaMMHH MOTYyT 0Opa30BHBATbL N-OKCUIH.
CriocoBB CHMHTEe3a IJIA IOJIydeHMSA N-OKCHMIOB TI'eTepPOlMKJIOB UM TPeTUUHHX
AMMHOB XOPOIO M3BECTHH CHelMaJlMCTy B IaHHOM o00JacTM TexXHUKM, B
TOM uncie OKMCIIEHNE TeTepOoLMKIIOB u TP EeTUYHBIX aMMHOB
[IePOKCUKMUCIIOTaMM1, TakuMM KaK IIepyKCyCHasd UM MeTa-xJoplepdeH30MHasd
kuciorTa (MCPBA), I[IepOKCHIOM BOOOpPOHa, IMIOPOIEPOKCHUIAMU aJIKWUJIOB,
TaKMMM KaK TUIPOIIEePOKCHUI  TpeT-0yTuia, nepbopaToM HaATPUAd U
OVOKCHpPpaHaMM, TakKuMM KaK OUMETUIIOIMOKCHUPaH. OTU CIOCOOH IIOJIyUeHUS
N-oxkcupnop OBUIM HNOOPOOHO OINMCAaHH M pPacCCMOTPEHH B JIMTepaType, CM.,
HanpuMmep: T. L. Gilchrist B Comprehensive Organic Synthesis,

vol. 7, pp 748-750, S. V. Ley, Ed., Pergamon Press; M. Tisler
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and B. Stanovnik B Comprehensive Heterocyclic Chemistry, vol. 3,
pp 18-20, A. J. Boulton and A. McKillop, Eds., Pergamon Press;
M. R. Grimmett and B. R. T. Keene B Advances 1in Heterocyclic
Chemistry, vol. 43, pp 149-161, A. R. Katritzky, Ed., Academic
Press; M. Tisler and B. Stanovnik B Advances 1in Heterocyclic
Chemistry, wvol. 9, pp 285-291, A. R. Katritzky and A. J.
Boulton, Eds., Academic Press; and G. W. H. Cheeseman and E. S.
G. Werstiuk B Advances 1in Heterocyclic Chemistry, vol. 22, pp
390-392, A. R. Katritzky and A. J. Boulton, Eds., Academic
Press.

CrienuajaucTy B DaHHOM oBJyacTu TeXHUKM  U3BECTHO, uTo
IIOCKOJIbKY B OKpyXalmeyr cpele M B OQUBUOJIOTUUECKUX YCIIOBUAX COJIU
XVIMHYE CKUX coenVHeHUNn HaxoOaTCs B PaBHOBeCUU c nx
COOTBETCTBYMMMM HECOJIEBEIMM QopMamy, TO COJIM o0JamainT TakKou Xe
BMOJIOTUUECKOM  HNPMMEHMMOCTLBI, YTO M  HecoJIeBrHe QopMel. Takum
oBpas3oM, IJIA KOHTPOJIS HexeJlaTeJIbHOM pPacCTUTEeJILHOCTU IIPUTOIHO
BoJiblmoe pa3Hoobpasme cCoJieM coeauHeHMsa ooopMyJiEl 1 (T. e. 4gBJIdeTcsd
IOOXOOANMM C TOUKM 3peHMd CeJIbCKOTO Xo034McTBa). CoJM CcoelVHEeHUS
bopmyJiel 1 BRJIOUAT COJIM TIPUCOEIMHEHMS KMUCJIOTH C HeopTaHMueCKUMU
WM  OpTaHMUYeCKMMM KUCJOTaMM, TaKuMMM Kak OpoMMCTOBOIOPONHAS,
XJIOPUCTOBOOOPOIHAS, asoTHaf, bocdopHas, cepHad, YKCyCHas,
MacJisHasg, GyMapoBas, MOJIOUHAas, MaJleMHORas, MaJIoOHORasd, maBeJieBasf,
IPOIMOHOBAA, cammumiosas, BUHHAaA, 4-TOJIyOJICYJIEOOHOBA S W
BaJlepMaHoBasd KMCJIOTHEH. B cJyyae ecJlIM coenouHeHre  QopmyJer 1
COONEPXUT KMCJIIOTHEM (QparMeHT, TakKolM KaK kap®oHOoBasd KUCJIOTa WM
beHOJI, TO COJMM TakXe BKJIOUAT COJM, O0O0pas30BaHHEE OpPTaHWYeCKUMH
WM HeOPTaHMUYECKMMM OCHOBAHUAMM, TaKMMM KakK OUPUOMH, TPUSTUIIAaMUH
WIM aMMMaK, WIM aMMIH, IMIPUMIOH, I'MOPOKCHIH MM KapOoHATH HATPULI,
KaJms, JINTHUS, KaJbLMd, Maruusa  wuiam  Oapusd. COOTBETCTBEHHO,
HacTodmee wm300peTeHMe IIpelycMaTpuBaeT CoOelMHeHMd, BHOpaHHEE U3
bopmysier 1, mMx N-OKCUOOB M IMOOXOINAMMX C TOUKM 3PeHUS CeJIbCKOTO
X034MCcTBa COJIeN.

BapMaHTH  OCymeCcTRBJIeHUS [0 HacTodlmeMy u3008peTeHU, Kaxk
ONMCaHO B KPaTKOM ONMCaHUM M300peTeHMs, BKIOUAT CJenylmyue.

BapmuaHT ocymecTBJeHusa 1. CoeluHeHue ©GopMyJiti 1, B TOM uHMCIe

BCe reoMeTprYeCKrMe u CTepeOn3OMEPEHI, nx N-okcuIOH 17 COoJIn,



comepxamre mMx
X IPpUMEeHeHUre
BapuaHT
OCVYIIEeCTBJIEHU I
BapuaHT
OCYIIeCTBJIEHN S
BapuaHT
OCVYIIeCTBJIEHNA
BapuaHT
OCVYIIeCTBJIEHU A
BapuaHT
OCVYIIeCTBJIEHN A
BapuaHT
OCVYIIeCTBJICHU A
BapuaHT
OCVYIIeCTBJICHU A
BapuaHT
OCVYIIeCTBJIEHU A
BapuaHT
OCVYIIEeCTBJIEHU I
BapuaHT
OCVYIIeCTBJIEHN I
BapuaHT
OCVYIIeCTBJIEHNA

BapuaHT

BapMaHTOB OCYHNeCTBJIeHus 1,

0.

BapmaHT ocymecTBJIeHMSA 14.

JroooMy U3 BapMaHTOB OCYIeCTBJIEHMA

17

KOMIIO3MIIVMM OJIA IIPpMMEeHeHMA B CeJIECKOM XOSH%CTBQ, n

B KaueCcTBe IepOULUUIOB.

ocymecTBJIeHUT 2. CoeIuHeHMre

1, rme A mpencrarBJgseT cobom A-1,
OCVYIIECTRBJIEHUSA 3.

2,

CoegmMHeHUue

ocylmecTBJIeHus 4. CoeOMHeHMe

COTJIaCHO
A-2,

COIJIaCHO

COIJIaCHO

3, mne A mpencTaBJfAeT cobow A-1 mam A-2.

OCylmeCcTBJIEHUS 5. CoeOMHeHNe

COIJIaCHO

1, rome A npencraBjfgeT cobdom A-1 mam A-3.

ocymecTBJIeHVMsa 6. CoeIMHeHMe  COTJIaCHO
1, roe A npencraBjdgeT cobom A-1.
ocymecTBJIeHVsa 7. CoeIMHeHMe  COTJIaCHO
1, roe A mOpencrTaBJfgeT cobom A-2.
ocymecTBJeHrMsa 8. CoeIMHeHMe  COTJIAaCHO
1, roe A nOpencraBjdeT cobdom A-3.
ocymecTBJIeHMs 9. CoeIMHeHMe  COTJIaCHO
1, roe A npencraBjfgeT cobom A-4.
ocymecTBJieHrs 10. CoeIMHeHMe  COTJIACHO
1, rome A npencrabjfgeT cobom A-5.
ocymecTBJieHrs 11. CoeIMHeHMe COTIJIACHO
1, rome A npencraBJjseT codbon A-6.
ocymecTBJIeHUs 12. CoeIMHeHMe COTJIACHO
1, rome A npencraBJjsgeT cobom A-T7.
ocymecTBJIeHVs 13. CoeIMHeHMe COTJIAaCHO
2, b wmimm 8,

1-14 mgmdo oTmeJyIbHO,

BapMaHTy

A-3 mim A-5.

BapMaHTY

rne A npemncrarJjsgeT cobomm A-1, A-2 wmiam A-5.

BapMaHTy

BapMaHTy

BapMaHTy

BapMaHTyY

BapMaHTyY

BapMaHTyY

BapMaHTy

BapMaHTY

BapMaHTy

JodoMy U3

TIne B mpencrTaBJgeT cobomn

CoenrHeHVe QOPMYJIH 1 miIm coTJlacHO

Jmdo B

koMOmHaumM, TrOe R! npencraBjasger cobom Ci-Ceanikmi, Co—CealIKeHWII,
C2—-CeaJIKMHWUJI, Ci1—-CerajJioTeHAaJIKNII, Co—-CeTrajioreHaJIKeHWUI, Co-
CeTaJIOTeHAJIKMHWII, C3—CeLIMKJIJIOAJIKUJII, C3—-CeraJIOTeHLIMKJIIOAJIKNII, Cs-
CeTalJIOTeHUIUKIIO AJIKUIIAJIKNII, Cy4—CgaJIKMJIILIMKJIIO AJIKIII, Ca—
CsLIMKJIO AJIKMJIAJIKWII, C1—-CeaJIKMJIAMMHO, Ci—-CerajioreHaJIKMJIaMMHO, Co-
CirooMaJIKMIJIIaMUHO, C2-CirorajioreHnoralJiIKMJIaM1HO, Ci—-CeaJIKOKCH, Cs-
CeaJIKEHUJIOKCH, C3-CeaJIKMHMJIOKCH, C1—-CeTaJIOT'eHAJIKOKCH, Cs-
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CeTaJIOTEeHAJIKEHUIJIOKCH, Ca—-CerajioTeHAJIKMHMIIOKCH, C3—CglIMKJIOAJIKOKCHU,

C3—-CeTaJIOT'eHILIMKJIIOAJIKOKCH, Cy4—CgLIMKJIOAJIKMIJIAJIKOKCH, Ca-
CgTaJIOTeHUMKIIO AJIKUIIAJIKOKCH, C2—-CeaJIKOKCHAJIKNUII, Co—
CeTalJIOTeHAaJIKOKCHAJIKWUII, C2—CeaJIKOKCHUT AJIOT €HAJIKWII, Co-
CeaJIKOKCHAJIKOKCHU, C2—CeliIMaHOAJIKIII, C2—CeliMaHOAJIKOKCH, Ca—
CruMaHOaJIKOKCHUAJIKNUII, C1—-CeI'MOPOKCHUAJIKWII, C1—-CeHUTPOAJIKIII, Ci—
CeaJIKMJIITHO, C1—CeTaJIOTEeHAJIKMIITHO, C3—CslIMKJIIOAJIKMIITHO, Ci—

CealiIkeHMIITHO, Ci1—CealIKMJIICYJIbOMHMII, Ci1—-CeTalJIoOTeHAaJIKMIICYJIbOMHMII, Ci1—

CeaJIKMJICYJIb QOHWII, C1-CerajioreHaJIKMUIICYJIbEOOHWII, Cs-
CsLIMKJIOAJIKMUIICYJIE QOHIII, Co-CeaJIKMJITHOAJIKIJI, Co-
CeTaljlIoTeHaJKMUIITHOAaNIKMII, OeHnsmui, -N(R7) (OR8), -—-ON(R%) (R%) wmgm -

N (R7) N (R%) (R®P) .,

BapmaHT ocymecTBJIeHMSA 15. CoelMHeHVe COIJIACHO BapMaHTy
ocymecTBJeHns 14, 1Tme R! 1pemcraBiadgerT coboit  Ci-Cealikmii, Co-—
CeaJIKeHWUJI, C2—-CesaJIKMHWJI, Ci—-CerajioreHaJIKIJI, Co—-CeraJioreHaJIKEHNWJI,
Cz—-CerajyioreHaJIkMHmII, C3—CelUKJIOAJKMII, C3-CeTalJIOTEeHILIUKIIOAJIKMII, C3—
CeTalJIOTeHUIUKIIO AJIKUIIAJIKNII, C4—CgaJIKMJIILIMKJIIOAJIKIII, Ca—
CsLIMKJIO AJIKMJIAJIKMII, C1-CeaJIKMJIAMMHO, Ci—-CerajioreHaJIKMJIaMMHO, Co-
CirooMaJIKMIJIIaMUHO, C2-CirorajioreHnoralJiIkKMJIaM1HO, Ci—-CgaJIKOKCH, Ca-
CeaJIKEHUJIIOKCH, C3—-CeaJIKMHMJIOKCHU, C1—-CeTaJIOT'eHAJIKOKCH, Cs-

CerajJioTeHaJIKeHUJIOKCH, C3—CeTalJIOTeHAJKMHUIIOKCHK, C3—CeLUUKIIOAJIKOKCH,

C3—CeTaJIOTEHILIUKIIOAJIKOKCH, Cy4—CslIMKJIIOAJIKMIIAJIKOKCH, Cq—
CsTaJIOTeHUMKIIO AJIKUIJIAJIKOKCH, C2—CeaJIKOKCHAJIKNUII, Co—
CeTaJIOTeHAJIKOKCHUAJIKWUII, C2—CeaJIKOKCUT AJIOTE€HAJIKII, Co—
CeaJIKOKCHAJIKOKCH, C2—-CeliMaHOAJIKUJII, C2-CesliIMaHOAJIKOKCH, Cs-
C7LMaHOAJIKOKCHAJIKNII, C1-CeI'MOpPOKCHATIKIAI, C1-CegHUTPOAJIKWUII, Ci-
CeaJIKUIITHO, C1-CeralJioTeHaJIKMIITHO, C3—CLIMKJIIOAJIKMUIITHO, Ci-

CealIkeHMJITHO, Ci1—CealIKMJIICYJIbOMHMII, Ci1—-CeTalJIOTeHAJIKUIICYJIbOUHMII, Ci1—
CeaJIKMJICYJIE QOHWII, C1-CerajiIoreHaJIKUIICYJIbEOOHWII, Cs-
CsLIMKJIOAJIKMUJIICYJIE QOHWII, C2—CeaJIKMJITHUO AJIKMII I Co-
CeTalZIOTeHAJIKUIITHMOAJIKWUII .

BapmaHT oCymecTBJeHMSA 16. CoerMHeHVe COIJIACHO BapMaHTy
ocymecTBJIeHUsS 15, roe R! npencraesisgser cobon  Ci—CealJIKMi, Co—
CeaJIKeHWUJI, C2—-CeaJIKMHNMII, Ci—-CerajioreHaJIKWJI, Ci—-CgaJIKOKCH, Cs-
CeaJIKEHMJIOKCH, C3—-CeaJIKMHMJIOKCHU, C1—-CeTaJIOT'eHAJIKOKCH, Ca-

CeTaJIOT€eHAJIKEHUIJIOKCH, C3—-CelIMKJIOAJIKOKCH, Cy4—CgLIMKJIOQJIKMIIAJIKOKCH,



19

C2—-CellMaHOAJIKWII, C2-CeliMaHOAJIKOKCH, C1—-CeaJIKMJITHO, Ci-
CeTaJIOTeHAJIKMIITHO MM Ci1—-CeaJIKEHUJITHO.
BapmraHT OCYyIeCTBJIEHUA 17. CoenonMHeHVe COIJIACHO BapMaHTy

ocymecTBJIeHUsS 16, rne R! npencrarisger cobom  Ci—CeaJiKui, Co—

CeaJIKEHWJI, C2—CeaJIKMHWII, Ci1—CerajioreHaJIKMII, Ci1—CeaJIKOKCH, Ca—
CeaJIKEHUJIOKCH, C3—CeaJIKMHMUIIOKCH, C1—CeraJIOTeHaJIKOKCH, Ca—
CeTaJIOTeHAJIKEHUIJIOKCH, C2-CeliIMaHOAJIKUII, C2—CeliMaHOAJIKOKCH, Ci-

CealIKMJITNO, Ci—-CeraJIoOTeHaJKMITUO miIn Ci1—-CealJIKEHUJITHUO.

BapmaHT ocCymecTBJIeHMA 18. CoeMHeHVe COIJIaCHO BapMaHTy
ocymecTRJeHus 17, roe R! npencrarsiigser cobom Ci—-CealJIKM, Co—
CeaJIKeHWMUII, C2—-CeaJIKMHNWII, Ci—-CerajioreHaJIKNJI, Ci1—-CsaJIKOKCH, Cs-
CeaJIKEHUIIOKCH, C3—-CeaJIKMHMJIOKCH, C1—-CeTraJIoTeHaJIKOKCH, Cs-
CerajioreHaJIkeHMIJIOKCH, Ci1—-CealIKMITHO, Ci1—-CeraJIOTeHaJIKMITUO Wi Ci-—
CeaJIKEHUJITHO .

BapmaHT ocymecTBJIeHMa 19. CoeMHeHVe COIJIACHO BapMaHTy
ocymecTBJeHus 17, roe R! 1npezncraBiger cobom  Ci—-CealIKMII, Co—
CeaJIKEeHWJI, C2—-CeaJIKMHWJI, Ci—-CerajioreHaJIKIJI, Ci—-CgaJIKOKCH, Cs—
CealIkeHUJIOKCH, C3—CeaJIKMHMIIOKCU MM C3—-CeT'alJIOT€HaJIKEeHUJIOKCH .

BapuaHT ocymecTBJeHusa 20. CoenonMHeHVe COIJIACHO BapMaHTy
ocymecTBJeHUsS 19, roe R! 1npezncraBiger cobom  Ci—-CealIKMII, Co—
CeasikeHnJi, Ci—-CerajioreHaJiIkmJl, Ci1—CeaJIKOKCH MJIM Ci1—-Cer'aJIOTeHaJIKOKCHU.

BapmaHT ocymecTBJIeHusS 21. CoeoMHeHMVe COIJIACHO BapMaHTY
ocymecTByedns 20, 1me R! 1mpemcraBisdger coboit  Ci-Cesagyikmii, Ci-—
CerajgioreHalJikmJi, Ci—-CesaJIKOKCH UM C1—CeraJIOTeHaJIKOKCH .

BapmaHT oOCymecTBJIeHUA 22. CoeMHeHVe COIJIaCHO BapMaHTy
ocymecTBJIeHrs 21, Toe R! mnpencraridger cobort Ci—-CealIKMJI.

BapmaHT oOCymecTBJIeHMA 23. CoeMHeHVe COIJIaCHO BapMaHTy
ocymecTrJieHusa 21, rme R! mpencrarjygeT cobor Ci—Cel'alJIOTeHAaJIKMII.

BapmaHT ocymecTBJIeHUA 24. CoeMHeHVe COIJIACHO BapMaHTy
ocymecTrJieHusa 21, rme R! mnpencrarjysgeT cobor Ci—CeaJIKOKCH.

BapmaHT oOCymecTBJeHMSA 25. CoerMHeHVe COIJIACHO BapMaHTy
ocymecTrJieHusa 21, rme R! mnpezncraBiasger cobom C2-CelalJIOTeHAaJIKOKCH.

BapmaHT oOCymecTBJIEHUSA 26. CoenorMHeHVe COIJIACHO BapMaHTy
ocymecTBJeHUsS 21, roe R! npencrarssger cobom  Ca—CealJIKM, Ca—
CerajioreHaJikmJi, Cz—CgaJIKOKCHU MJIU C3—Cel'aJIOTeHaJIKOKCHU .

BapuaHT OCymeCTBIJIEHMA 27. CoeoMHeHHUe COIJIaCHO BapMaHTy
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ocymecTBJIeHMSA 26, T'Ie B Ccliydae eclM A nOpencraBjgeT cobom A-3, TO
R! npencrariger cobomt Cz;-CeTalJloTeHAaJIKMUII.

BapuaHT ocymecTBJeHMa 28. CoeOuMHEeHUEe COIJIaCHO BapMaHTy
OCymecCTBJIeHMSA 26, TI'Ie B Cclydae ecJM A npencraBjgeT cobom A-1, TO
Rl mpencraBiysgeT cod®or C4—CeralloTeHaJIKUII.

BapmaHT ocymecTBJieHusa 29. CoeOMHeHMe COIJIAaCHO BapMaHTy
OoCymeCcTRBJIeHMS 28, I'Ie B cJlydyae ecJu A mnpencraBjger cobom A-1, TO
R! mpegncraBjysgeT coboi Cy4—CsrajloTeHaJIKMUII.

BapmanT ocymecTBJIeHrusa 30. CoeOMHeHMe COIJIaCHO BapMaHTy
ocymecTBJIeHMSa 29, TI'Ie B cJlydae ecJM A nOpencraBjgeT cobon A-1, TO
R! mpencrarager coBor CH2CH2CH2CFs3.

BapmaHT ocymecTBJIeHMa 31. CoeOMHEeHMe COIJIaCHO BapMaHTy
ocymecTBJIeHMa 29, TI'Ie B cllydyae ecJlM A nOpencraBjgeT cobom A-1, TO
Rl mpencraBiser cobomt CH2CH2CF2CF3.

BapmaHT ocymecTBJIeHMA 32. CoeOMHEeHMEe COIJIaCHO BapMaHTy
ocymecTBJIeHMa 19, T'Ie B cllydyae ecJaM A nOperncraBjgeT cobom A-3, TO
Rl mpencraBiser cobort Ci—CeTalJIOTEeHANIKEeHUIIOKCH .

BapuaHT ocymecTBJeHMa 33. CoeOuMHEeHUe COIJIaCHO BapMaHTy
ocCymecTBJIeHMSA 26, T'Ie B Ccliydae ecJaM A npencraBjgeT cobom A-3, TO
Rl mpencraBjysger cobort Cs—CsTaJIOTeHaJIKOKCH.

BapmaHT ocymecTBJieHus 34. CoeamMHeHMe COIJIaCHO BapMaHTy
ocymecTBJeHnsa 23, Tne Rl npencrasinger coBomt CH2CH2CH2CH2CH2CF:.

BapmaHT ocymecTBJeHusa 35. CoeOmMHeHMe COIJIaCHO BapMaHTy
ocymecTBJIeHnMda 23, Toe Rl mpencraridger coboit CHaCH2CH2CH2CF:.

BapmaHT ocymecTBJeHMa 36. CoeOMHeHMe COIJIaCHO BapMaHTy
ocymecTBJIeHrsa 23, TIoe R! mpencrariger cobomt CH2CH2CH2CFs.

BapmaHT ocymecTBJIeHMA 37. CoeOMHEeHMe COIJIaCHO BapMaHTy
ocymecTBJIeHUsa 23, rme R! mpencrarjyger cobom CH2CH2CF:.

BapmaHT ocymecTBJIeHMA 38. CoeOMHEeHMe COIJIaCHO BapMaHTy
ocymecTBJIeHUa 25, rme R! mnpezncrasisger cobort OCH2CH2CH2CH2CE:.

BapmaHT ocymecTBJIeHMa 39. CoenMHEeHMEe COIJIaCHO BapMaHTy
ocymecTBJIeHUa 25, rme R! mpencrarjysgeT cobor OCH2CH2CH2CEs.

BapmanT ocymecTBJeHusa 40. CoenuMHeHMe COIJIACHO BapMaHTy
ocymecTrJIeHMUa 25, rme R! mpezncraBiasger cobor OCH2CH2CF:.

BapuanT ocymecTBJeHusa 41. CoemuHeHMe COIJIACHO BapMaHTy

ocymecTrJIeHusa 25, rme R! mpencraBisger cobort OCH2CF2CF3.



21

BapuaHT ocymecTBJeHusa 42. CoeOMHEHMe COIJIaCHO JOOMy U3
BapMaHTOB oOcCymecTBJeHus 1-13, rmme R! omiamuaercs oT H.

BapuaHT ocymecTBJeHusa 43. CoeOMHEeHMe COIJIaCHO JOoOMy U3
BapMaHTOB oOcyllecTBJIeHuda 1-14, roe R! omamuaerca oT OeH3UIIa
(He3aMelleHHOTO) .

BapmaHT ocymecTBJeHusa 44. CoeOmMHeHMe COIJIaCHO JioboMy U3
BapMaHTOB OCylmecTBJIeHMda 1-22, Tme R! omimuaercs or CHs, CH2CHs miam
CH2CH2CHa.

BapmaHT ocymecTBJeHusa 45. CoeOMHeHMe COIJIaCHO JoOoMy U3
BapMaHTOB ocymecTeJieHusa 1-20 wmium rme R! omimuaercs or CH2CH=CHgz,
CH=CHCHs, C(=CH2)CHs mum CH=C (CHa3)2.

BapmaHT ocymecTBJIeHMA 46. CoenmMHeHMe COIJIACHO BapMaHTy
ocymecTBJIeHMS 1, Tme R! oTymMuaeTcsda OT NpPOIeH-2-Mja, IpolleH-l-uia,
H-TIponwJja, D2Tuia, 1-MeTUJI3TeH—-Z2-ujla WM 2-MeTuinporneH-1-wuiaa (T.
e. R? OTJIMUaeTCHd oT CH2CH=CH>, CH2CH2CH3, CH=CHCHs, CH2CHs3,
C (=CH2) CHs myam CH=C (CH3) 2.

BapmaHT ocymecTBJeHusa 47. CoenOMHEeHMe COIJIaCHO JIOOMy U3
BapMaHTOB OCymecTBJIeHUs 1-22 wmiam 24, Tme Rl orsamuaerca or OCHs.

BapuaHT ocymecTBJeHUA 48. CoenubHeHMe QOPMYJIEL 1 MM COIJIACHO
JIOOMY U3 BapMaHTOB ocylmecTrBJieHus 1-47 mubo oTHnejylbHO, JKubo B
KoMOMHalUMM, TOe Z OperncTaBjgeT cobou O.

BapmaHT ocymecTBJieHUsa 49. CoenuHeHue OGOPMyJiEL 1 MJIM COIJIACHO
JoboMy ™3 BapMaHTOB OCymecTBJIeHus 1-48 Jgmbo oTmesibHO, JKnbdo B
KoMOMHalUuM, Tme R?2 npemcrabBigeT codol rajioreH, Ci—Csalkmil mim Ci-—
C4TaJIOTeHaJIKUII .

BapmaHT ocymecTBJIeHusa 50. CoenmMHeHMe COIJIACHO BapMaHTy
ocymecTBJieHusa 49, 1rme R?2 mnpexncrarjygeT cobor TrajioreH wmiam  Ci—Ca
aJIKNII .

BapmaHT ocymecTBJIeHMa 5l. CoenmMHeHMe COIJIACHO BapMaHTy
ocymecTrJenusa 50, rme R2 mpencrarjgeT coboy rajoredH wmim CHs.

BapmaHT oCymecTBJeHMSA 52. CoenmMHeHMe COIJIACHO BapMaHTy
ocymecTrJIeHusa 51, rme R2 mpencraBjysgeT co0o¥ TaJjlIoTeH.

BapmaHT ocCymecTBJeHMSA 53. CoenmMHeHMe COIJIACHO BapMaHTy
ocymecTBJIeHUa 52, Tme R2 mpexncraBiserT cobom F, Cl wmam Br.

BapuaHT ocymecTBJeHUa 54. CoenuHeHMe COIJIACHO BapMaHTy

ocymecTBJeHusa 53, rme R2 mpencraBiysgeT cobon Cl.
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BapmaHT ocymecTBJeHMA 55. CoenubHeHMe QOPMYyJIEL 1 MM COTJIACHO
JIOOMY M3 BapMaHTOB OCymecTBJieHus 1-54 mmbo oTnejyibHO, Jubo B
KOMOUHauuy, Taoe m pabBHdAeTcsa 0, 1 wmam 2.

BapuaHT ocCymecTBJIeHUS 56. CoenonMHeHVe COIJIACHO BapMaHTy
ocymecTBJIeHUa 55, rme m paBHgeTca 0 miam 1.

BapmaHT ocymecTBJIeHUS 57. CoeIMHeHMVe COIJIACHO BapMaHTyY
ocymecTBJIeHUsS 56, Tme m=1.

BapmaHT ocCymecTBJIeHMA  58. CoellMHeHMVe COIJIACHO BapMaHTy
ocymecTBJIeHUss 57, rme m=1 B 3-, 4- MIM 6-IIOJIOXEHUM.

BapmaHT ocymecTBJIeHMA 59. CoeMHeHVe COIJIACHO BapMaHTy
ocymecTRJIeHMS 58, Tme m=1 B 3- MM 4-IIOJIOXEeHUM.

BapmaHT ocymecTBJIeHMa 60. CoellMHeHVe COIJIACHO BapMaHTy
ocymecTRJeHusd 59, r1rge m=0 (7. e. kaxgoe u3 3-, 4-, 5- um 6-
IIOJIOXKCHMM ABJISECTCA HesaMelleHHEM R3) .

BapmaHT ocymecTBJIeHMA 61. CoenuHeHMe OQOPMYJIEL 1 MM COTJIAaCHO
JOoMy W3 BapMaHTOB OCymecTBJIeHus 1-60 mmbo oTneslbHO, Jubo B
KoMOMHaLMM, TIe KaxXOwli R?® HesaBMCHMMO IIpencTaBjigeT coboll TaJjioreH,
LIMaHoO, CHO, C1-Chajikmii, Cz—-ChaJIkeHWMJI, C2—-CyaJIKMHWUJI, Ci-
CyraJioTeHaJIKnII, C2—-CyrajsioreHaJIKeHWII, C2—-CyTrajioreHaJIKMHWII, Ca-
CeLIMKJIOAJIKIII, C3-CeTaJIOTeHLIUKJIIOAJIKWJI, Cy4—CgaJIKMJILMKJIIO AJIKMII, Co-
CeankuiikapboHmyi, Cz-CeTajioTeHaJKUIKapOoHmIl, C2-CgalIKOKCUKAPOOHWUII,
C1—-CsaJikokCH, C3—C4aJIKEHUIJIOKCH, C3—C4aJIKMHUIIOKCH, Ci—
C4TaJIOTeHaJIKOKCH, Ca—CyraJIoTeHaJIKEHUIIOKCH, Ca—
CyraJiorTeHaJIKMHUIIOKCH, C3—CelIMKJIOAJKOKCH, C3—CelalJIOTEeHUUKIIOAJIKOKCH,
C2-CeaJIKOKCHAJIKWUII, Co-CerajioTeHaJIKOKCHAJIKINII, Co-
CranikmiikapOoHmiiokcu, Cz-CeumaHoaskuy, -C(=0)N(RIlarllb) — —C (=NOR12)H
uam —-SOpR4.

BapmaHT OCymMeCcTBJIEHUSA 62. CoellMHeHVe COIJIaCHO BapMaHTy
OCymecTBJIeHUSI 61, TI'Oe Kaxnwli R3 He3aBUCHMMO IIpedcTaBJjisgeT cofon

rajioreH, umaHo, CHO, Ci-Csajgkwui, Co-ChasgxkeHmyi, Co—ChajxkmHmii, Ci-

CyrajioreHaJIKnII, Co—-CyrajsioreHaJIKeHWUI, Co—-CyrajyioreHaJIKMHWII, Cs-
CeLIMKJIO AJIKIJII, C3—CeTalJIOTeHLIMKJIIOAJIKIJI, Co—-CeasIKMIIKapOOHWMII, Co-
CeTalJIOTeHaJIKUIIKApOOHWIT, Co—CeaJIKOKCHUKAPOOHNUII, Ci1—-CsaJIkoOKCH, Ci—

CyrajioreHalJiIkokcu, Co-CealJIkoKCHaJIkmJIl, Co—CeraJioTeHalJIKOKCcHuaJikmil, Co-—
CelMaHOaJIKMJI MM —SOpR14,

BapuaHT OCymeCTBIJIEHMA 63. CoeoMHeHHUe COIJIaCHO BapMaHTy
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OCYIIECTBJIEHMA 62, T'IOe Kaxnwd R He3aBUMCHMMO IMOpelCTaBJIgIeT codol
rajjoreH, umaHo, Ci1—-CgaJikujl MM Ci1—-CiraJioTeHaJIKWUII.

BapuaHT oOCymecTBJIeHUS 64. CoenuHeHUe COIJIACHO BapMaHTy
oCymecTBJIeHUS 63, TI'IOe Kaxnw R3 He3aBUCUMMO IIpelcTaBJigeT codon
rajioreH, umaHo, Ci1—-CzaJdxkuil mam Ci1-CzrajioreHaJKMJII.

BapmaHT oOcCymecTBJIEHUSA 65. CoemuHeHMe COIJIACHO BapMaHTy
oCymecTBJIeHUI 64, T'Oe KaxOweli R3 He3aBUCHMMO IIpedcTaBjgeT cofomn
rajioreH, umaHo, Ci—-CoaJikuJl mJjn Ci1—-CzrajioreHaJIKWUII.

BapmaHT oOCymecTBJIeHMA 66. CoemmMHeHMe COIJIACHO BapMaHTy
oCymecTBJIeHUSI 65, THme xaxmweli R3 He3aBUCHMMO IIpedcTaBJjigeT cobon
rajioreH, umaHo, CHs, CH2CHz mjam CFs.

BapmaHT oOCymecTBJIeHMSA 67. CoenmMHeHMe COIJIACHO BapMaHTy
OCYIEeCTBJIEHUSI 66, TI'Oe KaxOwli R3 He3aBUCHMMO IIpedcTaBJjigeT cofon
raJioreH, LmaHo miam CFs.

BapmaHT oOCymecTBJIEHMSA  68. CoenmMHeHMe COIJIACHO BapMaHTy
OCYIIeCTBJIEHMI 67, T'Ie KaxOuli R? HesaBMCUMMO OpeIcTaBjgeT cobou F,
Cl, Br miam umaHoO.

BapraHT oOCymecTBJIeHMSA 69. CoenmMHeHMe COIJIACHO BapMaHTy
OCYIeCTBJIEHMA 68, T'Ie KaxOowl R® HesaBMCHMMO OpeIcTaBjigeT cobom Br
WM LMAaHO.

BapmaHT ocymecTBJieHus /0. CoemuHeHMe COIJIACHO BapMaHTy
OCylmecTBJIeHMS 69, TIOe Kaxnowli R3 He3aBUCHMMO IIpencTaBJIgeT coboin

I'aJIOT'eH WMJIM IIMaHO.

BapmaHT ocymecTBJeHUsS 71.

CoeOMHeHMe BapMaHTa OCYIIEeCTBJIEHUI

COTIJIaCHO BapMaHTy

opencTaBJigeT coboun

70, Tme kKaxmeli R3 He3aBUCHMMO IIpencTaBJisgeT coOoM LMaHO.
BapmaHT ocymecTBJIeHUMsa /2. CoeOUHeHUEe
ocymecTBIeHns 70, Tme Kaxnuk R3 He3aBUCHMO
TaJioTeH.
BapmaHT ocymecTBJiIeHMsa /3. CoeOuHeHUEe

ocyuecTBJIeHUS 72,

BapmaHT ocymecTBJieHnsa 74.

COTIJIaCHO BapMaHTyY

TIoe KaxOneli R3 HezaBMCHMMO MNOpelcTaBiigeT cobol Br.

CoenrHeHVe QOPMYJIH 1 miIM cCoTJIacHO

JoboMy M3 BapMaHTOB ocymecTBJeHMA 1-73 Jjmbo oTmedbHOo, JUOO B
KoMOMHAalMM, TIOe I pPaBHAeTCa I[I0 MeHbmey Mepe 1, ¥  omouH R3
PacIIiOJIOXeH B  3-TIOJIOXEHUU (. e. CMEeXHO C Trpynmnon -ARL),

IpencTaBJIeHO coelMHeHUeM ¢opMyJiH 1D:
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roe A, R, R?Z u 7 omnpefejleHH B KpPaTKOM OINMCAHUM HaCTOAmeIo
n300peTeHrsa WM B JIIOOOM M3 BapMaHTOB OCyWleCTBJIeHUA 1-59;

R32  gBJjgeTcd TakuM, Kak olopemejieHo g R3 B JoboM U3
BapMaHTOB OCYmMeCcTBJeHUud 61-73;

R3®  gBJIgeTcd TakuM, Kak onpenejieHo nius R332 B JmoboM U3
BapMaHTOB OCYmMEeCTBJeHUA 61-73; wu

p paBHseTrcsa 0 wim 1.

BapmaHT ocymecTBJIeHMSA /5. CoeMHeHVe COIJIACHO BapMaHTy
ocymecTBJIeHUsa 74, Tme p=1; R32 mnpemcramjseTr coBoM TajloTeH, LMAaHOo,
Ci1—-Czankwui, Ci—CsrajoreHalJikuil wuiam Ci-CszaJIkokcu; M R3P mpencrTariger
cobom TaJIOT'eH, LMaHo, C1—-Czajkmii, Ci—-CarajsioreHaJikmjg wiam  Ci-
C3aJIKOKCHU .

BapuaHT oOCymecTBJIeHUS /6. CoenonMHeHVe COIJIACHO BapMaHTy
ocymecTBJeHusa 75, 1me p=0 u R32 1pencraBJageT cobo¥ TaJioTreH,
umaHo, Ci1—-Czajgkwmil, Ci—-CszrajioreHajikmj mim Ci1—C3aJIKOKCHU.

BapmaHT ocymecTBJIeHUuaS /7. CoeIMHeHMVe COIJIACHO BapMaHTY
ocymecTBJIeHUS 76, Tme R32 mpezncramjsgeT cofoi TajloTeH WMJIM LMaHO.

BapmaHT oCymecTBJIeHMSA /8. CoeMHeHMVe COIJIaCHO BapMaHTy
ocymecTBJIeHnMsa 77, TIOe R332 mopemcraBjdeT cobol Br MM LMaHO.

BapmaHT ocymecTBJeHMA 79. CoenmHeHMe QOPMYyJIE 1 MM COTJIACHO
JI6oMy W3 BapMaHTOB OCYMeCcTBJeHus 1-28 Jmmbo oTaoelslbHO, Jubo B
KoMOMHalUuM, THe R® mpemcTaBjgeT codor H, Ci-Ceanxkmi, Cz-CesaJIKeHWUJI,
C2—-CeaJIKMHWUJI, Ci1—-CerajJioTeHAaJIKNII, Co—-CerajyioreHaJIKeHWUI, Co-
CerajioreHaJIkMHMII, Co2—-CealJIkOKCHaJIKMII, Co—CsrajioTeHaJIKOKCcHuaJIkmil, Co-—
CeliMaHOAJIKMII, C3—CruMaHOaJKOKCHAJIKUII, Co—CeaJIKMIJIITHOAJIKMII Wi Co—
CeTaJIOTeHAJIKMUIITMOAJIKWUII .

BapuaHT ocymecTrBJIeHusa 80. CoenorHeHVe COIJIACHO BapMaHTy
ocymecTBJIeHMsa 79, 1Tme R® npencrabigeT cobor Ci—-Ceandkmy wmiam Ci-—

CeTaJIOTeHAJIKUJI .
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BapmaHT ocymecTBJeHMS 81. CoenmMHeHMe COIJIACHO BapMaHTy
ocymecTBJIeHMSa 1, T'Ie B cCJydae ecJau A OpencrTarjsgeT cobom A-5, ToO
R3 mHaxomuTca B 4-, 5- MM 6-IIOJIOXEHUM.

BapuaHT OCyWeCcTBJIeHUS 82. CoemuHeHMe COIJIACHO BapMaHTy
ocymecTBJIeHMa 1, TOe B cjiydae ecJu A OpencraBjsgerT cobom A-3, TO
B npencrarjggeT cobom O, R3 mpencramisger cobom 3-Br, To RI
oTJIMYaeTcsa oT 3-0OpoMIIpollaHa.

BapmaHT ocCymecTBJIeHMA 83. CoemomMHeHMe COIJIACHO BapMaHTy
ocymecTBJIeHMS 1, T'Ie B cCJydae ecJau A OpencrarjseT cobom A-3, TO
R3 mpexncrTaBjygeT coOoM TaJIoTeH B 3-IIOJIOXEHMWM .

BapmaHT ocymecTBJIeHMA 84. CoenmMHeHMe COIJIACHO BapMaHTy
ocymecTBJIeHMa 1, T'Ie B cCJydae ecJau A OpencrTarjsgeT cobom A-1, TO
R3 mpencrTaBjygeT cofOOM LIMAaHO B 3-IIOJIOXESHUM.

BapmaHT ocCymecTBJeHMSA 85. CoenmMHeHMe COIJIACHO BapMaHTy
ocymecTBJIeHMS 1, e R! omimuaercs oT C3—CelIMKIIOAMMHO .

BapmaHT oOCymecTBJIeHMSA 86. CoenmMHeHMe COIJIACHO BapMaHTy
OCYIMeCTBJIeHMS 1, Tme kKaxie Rll? HesaBucuMO OpercTaBygeT cobom Ci-—
Coayikmil mymn Ci1—-CoraJioTeHaJIKMII .

BapuaHT ocCymecTBJIeHMS 87. CoenuHeHMe COIJIACHO BapMaHTy
ocymecTBJIeHMsa 1, Tme kaxnoem RlP mesaBucumo nperncrariygeT cobomr Ci-—
Coanikmit mim Ci1—-CrrajioTeHaJIKWUII.

BapmaHT ocCymecTBJIEHUSA 88. CoemuHeHMe COIJIACHO BapMaHTy
OCVYIIeCTBJIEHMS 1, I'Oe Kaxosll Rl12 HesaBUCHUMO IIpencTaBjdeT cobo H
i Ci1—CiaJIKMII.

BapmaHT ocymecTBJeHMA 89. CoemmMHeHMe COIJIACHO BapMaHTy
oCYHMeCTBJIeHMS 1, TI'Oe KaxOowli R1? HesaBuMcuMMO IpeIcTaBjdeT codom Ci-—
Czankuyl miau Ci1—-CirajioreHaJIKWUII.

BapmaHT ocymecTBIeHnusa 90. CoenmMHeHMe COIJIACHO BapMaHTy
OCymecTBJIeHUS 1, TIOe Kaxnwli RlY HesaBmcuMO OpencTarjigeT cobom Ci-
CzaJIKUJI.

BapmaHT ocymecTBJIeHMa 91. CoenmMHeHMe COIJIACHO BapMaHTy
OCymecTBJIeHMd 1, T'Ie m paBHaeTcsa 1, 2 wim 3.

BapmaHT oOCymecTBJeHMA 92. CoenmMHeHMe COIJIACHO BapMaHTy
OCYIeCTBJIeHNA 1, I'Ie m paBHAdeTcd 1 mam 2.

BapraHTE  OCYUECTBJIEHUSA HacTOoAmero n3obpeTeHusd, BKJIOUA A

BHIIEYKa3aHHEE BAPMaHTE OCYHeCTBJIEHUA 1—92, a Takxe JOHE opyrnie
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BApPMAaHTE OCYIEeCTBJIEHMA, ONMCAaHHEHE B OaHHOM IOOKYMEHTe, MOTYT OHTH
OOBEeOVMHEHH JIOOBIM CIIOCOOOM, M OIMCaHue IepeMeHHEX B BapMaHTax
OCYMeCTBJIEHMSA I[IOOXOOUT He TOJBKO IJA CcoelIMHeHuM QopMyJiH 1, HO
Takxe OJS9 MCXOIHEIX COeOMHEeHMM WM TIIPOMEeXYyTOUHHX COeIVMHEeHUN,
OPUTOOHHX IJISA I[IOJIYUeHMS coeduHeHul dbopmyJsl 1. Kpome TOTO,
BapMaHTH OCYIEeCTBJIEHMA HaCTOdlleI'o WU300peTeHUd, B TOM UMCJIe
BHIIEMBJIOXKEHHEIE BapMAaHTE OCYymecTBJIeHMS 1-92, a Takxe JOOHe OpyIue
BapMaHTE OCYIIECTBJIEHMSA, OIMCaHHBE B IJaHHOM IOKYMeHTe, U Jwobas uxX
KoMOMHALIMA IIOOXOOAT IJISS KOMIOBULMM WM CIOCOBOB II0 HACTOAMeMY
N300peTeHU.

KoMOMHaLMM BapMaHTOR OCYIMECTBJIEHMS 1-92 NOpOMJIJIOCTPUPOBAHH C
IIOMOIIBI CIEOYRIeTO.

BapuaHT ocymecTBJIeHMA A. CoelMHeHMe QOpMYyJIEL 1, T'Ie

A mpencTaBysgeT cobow A-1, A-2, A-3 wiu A-5;

Rl mpencraBager cobon R! mnpencrarnser cobom Ci-Ceankmi, Co-—
CeaJIKeHWUJI, C2—CesaJIKMHWJI, Ci—-CerajioreHaJIKIJI, Co—CeTraJioreHaJIKEHWJI,
Cz—-CerajioreHalJikuHmil, C3—CelUKJIOAJKMII, C3-CeTalJIOTeHLIUKIIOAJIKMII, C3—
CeTalJIOTeHUIUKIIO AJIKUIIAJIKNII, Cy4—CgaJIKMJILMKIIOAJIKIII, Cy-
CsLIMKJIO AJIKMJIAJIKWII, C1-CeaJIKMJIaAMMHO, Ci—-CerajioreHaJIKMJIaMMHO, Co-
CiooMaJIKMIIaMUHO, Cz-CirorajioreHnomalJiIkKMjIaM1HO, Ci—-CeaJIKOKCH, Cs-
CeaJIKEHUJIOKCHU, C3—CeaJIKMHMUIIOKCH, C1—CeraJIOTeHaJIKOKCH, Ca—

CerajioTeHaJIKeHUJIOKCH, C3—-CeTaJIOTeHaJKMHUIIOKCHK, C3—CeUUKIIOAJIKOKCH,

C3—-CeTaJIOTeHLUUKJIIOAJIKOKCH, Cy4—CslIMKIIOAJIKMIIAJIKOKCH, Ca-
CsTaJIOTeHUMKIIO AJIKUIJIAJIKOKCH, C2—CeaJIKOKCHAJIKNUII, Co-
CeTalJIOTeHAaJIKOKCHUAJIKWUII, C2—CeaJIKOKCUT AJIOTE€HAJIKIII, Co—
CeaJIKOKCHAJIKOKCH, C2—-CeliMaHOAJIKUJII, C2-CeliIMaHOAJIKOKCH, Cs-
C7LMaHOAJIKOKCHAJIKNII, C1-CeI'MOpPOKCHUATIKAI, C1-CegHUTPOAJIKWUII, Ci-
CeaJIKUJITHO, C1-CeralJiIoTeHaJIKMIITHO, C3—CsLIMKJIIOAJIKMIITHO, Ci-

CealIkeHUIJITHUO, Ci1—-CealIKMJIICYJIbOMHMII, Ci1—-CeTaJIOTeHAJIKMIICYJIbOUHMII, Ci—
CeaJIKMJICYJIE QOHWII, C1-CerajioreHaJIKUIICYJIEOOHWII, Cs-
CsLIMKJIO AJIKMUJIICYJIE QOHWII, C2—CeaJIKMJITHUO AJIKNII I Co-
CeTaJIOTeHAJIKUIITMOAJIKWNII ;

RZ IpencraBideT cobom TaJIOTeH, C1—-CyaJikmi NI Ci-
CyTaJIOTeHaJIKUII;

KaXOel R3 He3aBUCKHMMO IIpelcTaBJigeT cobol rajioreH, LmaHo, CHO,

Ci1—-Cygajixkmii, C2-ChaJyiIkeHMJI, C2—-CyhaJIKMHWJI, Ci—-CyrajioreHaJiIkuJ, Co-
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CyrajJioreHaJIKeHuII, Co—-CyrajsioreHaJIKMHWII, C3—CeLIMKJIIOAJIKWII,
CeTalZIOTeHUUKIIOAJNKWII, Cs—CgalIKMJIUUKIIOAJIKWUII, Co2—CealIKMIIKApOOHWII,
CeTaJIoTeHAJIKUIIKApOOHWII, Co—CeaJIKOKCUKAPOOHNUII, C1—-ChaJikokCH,

C4aJIKEHUJIOKCH, C3—-C4aJIKMHMJIOKCH, C1—-C4TraJioreHaJIKOKCH,

Cs-
Co-
Cs-
Cs-

CyTajioTeHaJIKeHUJIOKCH, C3—CyrajioTeHaJKMHUIIOKCHK, C3—CeLUUKIIOaJIKOKCH,

C3—CeTaJIOTEHLIUKIIOAJIKOKCH, C2—CeaJIKOKCHAJIKWII,

Co—

CeTajloTeHaJIKOKCHaJIKMII, Co2—CialIKMIKaApOOHMIIOKCHK, Co-CellMaHOAJIKWUII, -

C (=0)N (Rl1arllb) , —-C (=NOR!2)H mmam -SOuR%4;

RS rpencraBideT cobom H, C1-CeaJikmii, Co—-CeaJIKeHWUJI, Co-
CeaJIKMHWII, Ci1—-CeraJioTeHAaJIKNII, Co—-CerajioreHaJIKeHWUI, Co-
CerajioreHaJIkMHMII, Co—-CealZIkokCcHaJIKMJI, Co—CsrajioTeHaJIKOKCcHMaJIkKmiI, Co-—
CelilaHOAJIKMII, C3—CrUMaHOAJKOKCHAJIKUII, Co2—CeaJIKMIJIITHOAJIKMII Wi Co-—
CeTalZIOTeHAJIKUIITUO AJIKWUII ;

Rlla mpencraBiaser cobom Ci-Crankmi Ci1—CoTalloTeHaJIKWII;

R mpencraBiaser cobom Ci-Cralkmil miam Ci1-CeraJlIoTeHaJIKWII;

R1Z nmpencraBager co6ort H wmim Ci1-CsalIkKuUi; U

R4 nmpencraBager coBor Ci-Czanxui miay Ci1—Ci3TalloTeHaJIKWII.

BapmaHT ocymecTBJIeHUA  B. CoenuHeHVe COTJIaCHO  BapMaHTy

OCYyIIeCTRJIeHUS A, IDIe

A mpezncrasjfgeT codbom A-1, A-2 mnm A-5;

R! mpencraBiger cobont Ci—-Ceanxmi, Cz-CealikeHmy, C2—CsaJIKMHUII,

Ci1—CerajioTreHaJIKWUJI, Ci1—CeaJIKOKCH, C3—CeaJIKEHUIJIOKCH,

CeaJIKMHUJIOKCHU, C1—-CerajioreHaJIKOKCH, Ca—CeraJIOTeHaJIKEHUIJIOKCH,

CeLIMKJIOAJIKOKCH, C4—CsLIMKJIO AJIKMJIAJIKOKCH, C2—-CellMaHOAJIKWII,
CeliMaHOAJIKOKCH, C1-CealJIKUJIITHO, C1—-CeTrajioreHaJIKUIITHO NI
CeaJIKEHUIITHO ;

R2 mpezncraBJysgeT coboi rajioredH mim Ci—CaaJIKMiI;

KaXOel R3 He3aBUCKHMMO IIpelcTaBJigeT cofol Trajlor'eH, LMAaHo,
Ci1—CuaJikmi, C2—CgaJIKkeHWUJI, Co—CaaJIKMHWII, Ci—CurajioreHaJIkKnI,
CyTajJioTreHaJIKeHWII, Co—-CyrajsioreHaJIKMHWII, C3—CeLIMKJIIOAJIKWJII,
CeTaJIOTEHILIMKIIOAJIKNII, Co—CealIKMIIKAPOOHWII,
CeTalZIoOTeHaJIKUIIKApOOHWII, Co—CeaJIKOKCUKAPOOHNUII, Ci1—-CsaJIKOKCH,
CaTajioreHaJiIkoOkcH, Co-CealiIkOKCcHaJIkKMII, Cr—-Cel'alJIOT'eHaJIKOKCHAJIKWII,
CelilMaHOANKMIJI Miu —-SOpR4;

R® mpencrarigeT coboit Ci-Ceasikuil ujm Ci-CeTaliloTeHaJIKUII;

Kaxnoe R4 HesaBUCHMMO mOpencTaBJsgeT cobor Ci—-CsaJKui; u

Cs-
Cs-
Co-
Ci-

CHO,
Co-
Cs-
Co-
Ci-
Co-
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m paeHsetrcd 0, 1 wmam 2.

BapuaHT OCYIWEeCTRBJIEHU A C. CoenuHeHVe COTJIaCHO BapMaHTy
ocylecTrJIeHMS B, 1Doe

A mpezncrajyfgeT codom A-1 mim A-2;

R! mpencrarBjser coboy Ci-Ceasikmii, Cz-CsalikeHnsi, Co—CealIKMHWII,
Ci1—CeTalJioTreHaJIKWJI, Ci1—CeaJIKOKCH, C3—CeaJIKEHUIJIOKCH, Ca—
CeaJIKMHUJIOKCH, C1—CeTaJIOTEeHAJIKOKCH, Ca—CeraJIOTeHaJIKEHUIJIOKCH, Co—
CeliIMaHOAQJIKWJI, C2-CeliMaHOAJIKOKCH, C1-CeaJIKMJITHO, Ci-
CeraJiIOTeHaJKMIITUO MU Ci1—CealJIKEHUIITUO ;

R2 mpexncraBjgeT coboi rajioredH miamu CHz; u

Kaxnoel R3 HesaBMCUMO IIpedcTaBJdgeT cofor rajioreH, LmaHo, Ci-
Caayikuil mym C1-CyrajioTeHaJIKWUII.

BapuaHT OCYIIEeCTRBJIEHU A D. CoenmHeHVe COoTJIacHO BapMaHTy
ocymecTrJIeHrusa C, Doe

A mpemcTaBJigeT cobou A-1;

Rl mpezncraBiger coboit Ci—-Ceanxmi, Cz-CealiIkenmy, Cz—CesaJIKMHUII,
Ci—-CeTrajioreHaJIK1JI, Ci1—-CeaJIKOKCH, Cz—-CgaJIKEHUJIOKCH, Cs-
CeaJIKMHMJIIOKCH, C1-CerajioreHaJIKOKCHU, Cz—CeraJIoTeHaAJIKEHUJIOKCH, Ci-
CealIKMJITHNO, Ci1—-CeralJioTeHaJIKMITUO M Ci1—-CeaJIKEHUIJITUO ;

Z mOpencraejseT cobou O;

R2 mpencTaBjgeT coOoM TaJjloTeH;

Kaxnuli R3 HesaBMCUMO IIpelcTaBJigeT co0oM TrajioreH, nImaHo, Ci-
Czankuy miau Ci1-CirajioreHaJIKUIl; U

m paBHseTcd 1 mam 2.

BapuaHT ocylmecTrBJIeHUsS E. CoenmHeHMUe CoTJlaCcHO BapMaHTy
ocymecTrJeHnusa C, 1Doe

A mpencTaBJfgeT coboum A-2;

RL OpelCcTaBJIgeT cobon C1-Ceanxkmui, Co—-CealIKeHUJI, Ci-
CerajioreHalJikmJi, Ci—-CsaJIKOKCH mJIM Ci1—CeraJIOTeHaJIKOKCU;

Z TpencTaBjseT cobou O;

R? mpencrasjysgeTr coborm F, Cl miam Br;

Kaxnoe R3 Hes3aBMCHUMO IIpedcTaBJdgeT cobon TrajioreH, LmaHo, Ci-—
Coayikuyl mym Ci1—-CorajioTeHaJIKUII; U

m paeHsAeTcd 0 mam 1.

BapuaHT OCYIWEeCTRBJIEHUA F. CoenuHeHVe COTJIaCHO BapMaHTy

OCYyIIeCTRBJIeHUS A, IIe
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A mpencTaBJisgeT cobou A-3;
R! mpezncraBisger coboit Ci—-Ceanxmi, Cz-CeasikeHmy, Cz—CsaJIKMHUII,
Ci—-CeTraJioreHaJIKUJI, Ci1—-CeaJIKOKCH, C3—-CeaJIKEHUJIOKCH, Cs-

CeaJIKMHMUIIOKCH, C1-CerajioreHaJIKOKCHU, Cs—CeTraJiIoOTeHAJIKEHUIJIOKCH, Cs-

CeLIMKJIIOAJIKOKCH, C4—CsLIMKJIIOAJIKMIIAJIKOKCH, Co—CellMaHOAJIKWII, Co—
CeliMaHOAJIKOKCH, C1-CeaJIKMJITHO, C1-CerajioreHaJIKMUIITHO MJIN Ci-
CeaJIKEHUIITHO ;

R2 mpezncraBjsgeT coboi rajioredH mim Ci—CaaJIKuil;

Kaxnoeli R3 HesaBMCUMO IIpelcTaBjdgeT cofor rajioreH, LmaHo, Ci-
Caankuyr vy Ci1-CyrajioTeHaJIKUII; U

m paBHseTCcHd 1 miam 2.

BapmaHT ocymecTBJeHUs @ G. CoenmMHeHMe  COIJIACHO  BapMaHTy
ocyimecTrJIeHsa F, 1Doe

B mpencrarjggeT cobou O;

R! mpezncraBiger coboit Ci—-Ceanxmi, Cz-CeasiIkenmy, Cz—CesaJIKMHUII,
Ci—-CeTrajioreHaJIKUJI, Ci1—-CeaJIKOKCH, Cz—-CgaJIKEHUJIOKCH, Cs-
CeaJIKMHMUJIIOKCH, C1—-CerajioreHaJIKOKCHU, Cz—CeraJiIoreHaJIKEHUIJIOKCH, Co-
CeliMaHOAJIKWUJI, C2-CeliMaHOAJIKOKCH, C1—-CeaJIKMJITHO, Ci-
CeraJiIoOTeHaJKMIITUO MU Ci1—CeaJIKEHUIJITUO ;

Z mOpencraejseT cobou O;

R2 mpencTaBjgeT cobol TajioreH uiu CHs;

Kaxnuli R3 HesaBMCUMO IIpelcTaBJigeT co0oM TrajioreH, nImaHo, Ci-
Czankuy miau Ci1-CirajioreHaJIKUIl; U

m paBHseTcd 1 mam 2.

KoHkpeTHEEe BapMaHTH OCYIIEeCTBJIEHUA BKJIOUAT COenMHEeHUs
bopMmyJiel 1, BHOpaHHBE U3 TPYIIIE, COCTOAMNEN US3:

3,3, 3-TpudToplponmii—2-xJIop—6—[ (5—-xJjop-2-
NIVPUMUIOVHWIL) OKCK ] BeH30aTa (coenuHeHue 15);

3,3, 3-rpudTop-1-MeTUINIPONIUII-2-0poM—6— [ (5—-xJop—-2-
NVPUMUOVHWIL) OKCU ] OeH30aTa (coenuHeHue 16) ;
IPONWJI—2—0poM—-6— [ (5-XJIOp—2-IUPUMMOMHWII) OKCK ] OeH30aTa
(coenuHeHne 13);

4,4, 4-1mpudpTopbyTIII-2-0poM—-6— [ (5-xJ0pP—-2-—
IVPYMUOVHWIL) OKCU ] OeH30aTa (coenuHeHue 20) ;

2-nporneH-1-mja—-2-0poM-6- [ (5—XJIOp—2-NIUMPUMUOMHWII) OKCHU ] DeH30aTa
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(coenuHeHue 22);
3-6yTeH-1-MyI-2-0poM—6— [ (5—XJIOp—2-NIUPUMUIOVHNWII) OKCK ] 6eHz30aTa
(coenuHeHue 21);
2,2,3,3,3-neHTadToprponmnii—-2-0poM-6-[ (5-xJjop—-2-
OVPUMUIOVHWII) OKCU ] OeH30aTa (coenuHeHue 23);

3,3, 3-TpudToprnponmii-2-0poM—6-[ (5-xJjop-2-
IMPUMUIOMHWII) OKCHK ] BeH30aTa (coedMHeHMe 26) ;

1-[2-xJgop-6-[ (5-xJop-2-nUMpUMUOMHWII) OKCU ] beHnii] -4, 4, d—-tpudpTop-1-
ByTaHOHa (coemuHeHMe 107) u

3-[ (5—-xJop-2-IUPUMUIVNHWUI) OkcKu] —-2- (5,5, b-

TPUQTOPIIEeHTUII) OEH30HUTPWUIIa (CcoenuHeHue 73) .

BapMaHTH OCYyWeCTBJIEHUS HACTOAWMeI'0 HN300peTeHMA, OIMCAaHHHE B
KpaTKOM OIMCaHMM IaHHOT'O M300peTeHud, BKIOUART Cclenyomre (rnoe
coeIuHeHVe QOpMyJIH 1P, I[IpMMeHSAeMOe B HIWXeCJIeOy X BapraHTax
OCYIIECTBJIEHUA, BKJIOUAET e€I'0 N-OKCHUIH U COJIMU) @

1

A R
3 ZYN\ H
®)m |
4 6 NI A 2
5
ip  H

BapmaHT ocymecTBJeHuda Pl. CoenmHeHMe ¢QopmyJiel 1P, 1me A
npencraBjsgeT coboi Hz, O, S wmiam N (ORY).

BapmaHT oCymecTBJIeHUMA P2. CoemomMHeHMe COIJIACHO BapMaHTy
ocymecTBJIeHUsa Pl, rme A mnpencTabigeT cobom Hz, O wmuam N (ORS) .

BapmaHT ocCymecTBJeHMA P3. CoemmMHeHMe COIJIACHO BapMaHTy
ocymecTBJIeHUS P2, Tme A mnpencrTarBjgeT cobor O mym N (OR3) .

BapmaHT ocymecTBJIeHMA P4. CoenmMHeHMe COIJIACHO BapMaHTy
ocymecTBJIeHMa P3, rme A mOpencraBJygeT cobdom O.

BapmaHT ocCymecTBJeHMSA P5. CoenmMHeHMe COIJIACHO BapMaHTy
ocymecTBJIeHUS P3, rme A mnpencrTaBygeT cobom N (OR?) .

BapuauT OCyWeCTBJIEHN A Po. CoenoMHeHMEe bOPMY JIEL 1P I
corJjlacHoO JiOOMY M3 BapMaHTORBR OCylmecTBJeHMs Pl1-P5 jmbo oOTHeNIBHO,
aunbo B koMOuMHaUMM, TOe Rl npemcraBjaser coboit Ci-Ceadikuii, Co-
CeaJIKeHWMJI, C2—-CeaJIKMHNMII, Ci—-CerajioTeHaJIKWJI, Cz—-CeTraJioreHaJIKEeHNUJI,

Cz-CerajyioreHaJyikuHmil, C3—-CelUKJIOAJKMII, C3-CeTalJIOTeHIUKJIOAJIKMII, Cs—
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CsaJIKMUJILIMKJIIO AJIKWJII, C4—CgLIMKJIO AJIKMIIAJIKIII, Ci1—-CeaJIKMJIAMUHO, Ci-
CeTalJiIOTeHAJIKMJIaMMHO, Cz2—CirooMalJiIkmjlaMrMHO, Co2—CioTralJIoTeHIMaJIKMIIaMUHO,
Cis—CeumkiioaMmMHO, Ci—-CeaJiIkokCH, C3—CealJIKkeHUJIOKCHU, C3—CgaJIKMHUJIOKCHU,
Ci1—-CeTaJIoOT'eHAaJIKOKCH, Cz—-CeraJiIoreHAJIKEHUIJIOKCH, Cs-
CeTaJIOTeHAJKMHUIIOKCHK, C3—-CeUMKJIIOAJIKOKCHK, C3—-CelalJIOTE€HUUKIIOAJIKOKCH,
C4—CslIMKJIIOAJIKMIIAJIKOKCH, C4—CeTalJIOTeHUMKIIOAJIKMIIAJIKOKCH, Co—
CeaJIKOKCHAJIKWII, Co—-CerajioTreHaJIKOKCHMAJIKNII, Co-
CeaJIKOKCHUT'AJIOTeHAJIKIII, C2-CeaJIKOKCHAJIKOKCH, C2-CellMaHOAJIKWJII, Co-
CeliMaHOAJIKOKCH, C3—-C7LMaHOAJIKOKCHAJIKNII, C1-CeI'MOPOKCHAJIKIII, Ci-
CeHUTPOAJIKWII, C1-CeaJIKUJIITHO, C1—-CerajioTeHaJIKMIJITHO, Cs-

CsLUMKJIOAJIKMUIITNO, Ci1—CealIKMIICYJIBOUHNMII, C1—-CsTaJIOTeHaJIKMUIICYJIbOUHNII,

C1-CeaJIKMJICYJIE QOHWII, C1-CerajioreHaJIKMUIICYJIbEOOHWII, Cs-
CsLIMKJIOAJIKMUJIICYJIE QOHWII, Co—CeaJIKUJITHUOAJIKIJI, Co-
CeTaJIOTeHAJIKMITHUOAJIKIAI, BeHs3mI, -NR70ORE, —ON (R°2R%b) WU -

NRN (R%2R?%P)

BapmaHT ocCymecTBJeHMSA P7. CoerMHeHVe COIJIACHO BapMaHTy
ocymecTBJIeHMs P6, 7Tme R! 1pemcraBiadgerT cobomr  Ci-Ceagyikmii, Co-—
CeaJIKeHWUJI, C2—-CeaJIKMHNMII, Ci—-CerajioreHaJIKWJI, C2—-CeTraJioreHaJIKEeHNWJI,
Cz-CerajyioreHaJikuHmil, C3—CelUKJIOAJKMII, C3-CeTalJIOTeHILIUKJIOAJIKMII, C4—
CgaJIKMUJILIMKJIIO AJIKMJII, Cy4—CglLIMKJIO AJIKMIIAJIKIII, Ci1—-CeaJIKMJIAMMUHO, Ci-
CeTrajJioTeHaJIKUJIaMHO, Co2—CirooMalikmjaaMmuHoO, Cz2—CioTralJIoTeHOMaJIKUJIaMMHO,
Ca—CeumrJioaMmMHo, Ci—CesalIkOKCHU, C3—CeaJIKEHMIJIOKCH, C3—CeaJIKMHUIIOKCH,
C1—CeTalJIOTeHaJIKOKCH, Ca—CeTraJIOTeHaAJIKEHUIIOKCH, Ca—
CeraJioTeHaJIKMHUIIOKCH, C3—CelIMKJIOAJKOKCH, C3—CelalJIOTEeHLUUKIIOAJIKOKCH,
C4—CgLIMKJIIOAJIKMIIAJIKOKCH, C4—-CgTaJIOTeHLIMKIIO AJIKUIIAJIKOKCH, Co-
CeaJIKOKCHAJIKWII, Co-CerajioTeHaJIKOKCHAJIKINII, Co-
CeaJIKOKCHUT AJIOTEHAJIKNII, C2-CeaJIKOKCHAJIKOKCH, C2-CellMaHOAJIKWJII, Co-
CeliIMaHOAJIKOKCH, C3—-C7LMaHOAJIKOKCHAJIKIJI, C1-CeI'MOPOKCHAJIKIII, Ci-
CeHUTPOAJIKWUII, C1-CeaJIKUJIITHO, C1—-CerajioTeHAaJIKMUIITHO, Cs-
CsUMKJIOAJIKMUIITMO, Ci1—CealJIKMIICYJIBOUHNMII, C1—-CsTaJIOTeHaJIKMUIICYJIbOUHNII,
C1-CeaJIKMJICYJIE QOHWII, C1-CerajioreHaJIKUIICYJIbEQOHWII, Cs-
CsLIMKJIO AJIKMUJICYJIE QOHWII, C2—CealJIKMJITHUO AJIKNII MJI Co-
CeTalZIOTeHAJIKMUIITMOAJIKNII .

BapuaHT oOCymecTBJIeHMSA P8. CoenrMHeHVe COIJIACHO BapMaHTy
ocymecTBJeHus P7, rne R! npencrarssger cobom  Ci—CeaJikKui, Co—

CeaJIKEHWJI, C2-CeaJIKMHWII, Ci—-CerajioTeHaJIKWJI, Cz-CeTaJiIoT'eHaJIKEHNUJI,
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Cz—-CerajioreHalJikuHmIl, C3—CelUKJIOAJKMII, C3-CeTalJIOTeHLIUKIIOAJIKMII, Ci1—

CeaJiIkokCHU, Cz—CgaJIKeHUJIOKCHU, C3—CealJIKMHMIIOKCHU, Ci1—-CeT'aJIOT'eHaJIKOKCH,

Cz—CeraJiIior'eHaJIKEHUJIOKCH, C3—-CerajJIoTeHAJIKMHMUIIOKCHU I Cs-
CeLIMKJIOAJIKOKCH .«
BapmaHT ocymecTBJIeHUS P9. CoenoMHeHMVe COIJIACHO BapMaHTy

ocymecTBJIeHMsa P8, 1me R! mnpencramBjgser cobon Ci-Csajikokcu, Ca-—

CeaJIKEHUJIOKCH, C3—CeaJIKMHMUIIOKCH, C1—CeraJIOTeHaJIKOKCH, Ca—
CeraJioTeHaJIKeHMJIOKCH, C3-Ce¢ralioreHaJIKMHUIIOKCH I Ca-
CelIMKJIOAJIKOKCH .

BapmaHT ocymecTBJeHua P10. CoenmuHeHue  QopMyJiHl 1P  wmjm

corJlacHO JiOOMY M3 BapMaHTOR ocymecTBJeHMs P1-P9 jgmbo oTmeslbHO,
Judto B kKoMOMHaALMM, THOe Z OpelcTaBJgeT cobou O.

BapmaHT ocymecTBJeHua Pl1l. CoenuHeHue  QopMyJiHl 1P  wmim
corJlacHO JiwOOMy W3 BapuMaHTOB ocymecTrBJeHus P1-P10 jgmbo oTHesIbHO,
Iubo B KOMOMHaLMM, T'Ie RZ mnpemcTaBjgeT coboM TrajoreH, Ci—CsalIKUII
i Ci1—-CaraljioTeHalJIkKUII.

BapmaHT ocymecTBJieHus Pl2. CoenuMHeHUe COIJIACHO BapMaHTy
ocymecTBJIeHMs Pll, 7rTme R2 mpencrTaBiageT coboy Tajored wuiamM  Ci-—
CaaJIKWUIT.

BapuaHT ocymecTBJeHusa P13. CoenuHeHMe COIJIACHO BapMaHTy
ocymecTBJIeHrs P12, rme R? mpencrTaBjgeT coboM TajioredH uiam CHs.

BapmaHT ocymecTBJeHusa Pl4. CoemmMHeHMe COIJIACHO BapMaHTy
ocymecTBJIeHrMsa P13, Tme R?2 mpencrabideT coBol TajloTeH.

BapmaHT ocymecTBJeHusa Plb. CoemmMHeHMe COIJIACHO BapMaHTy
ocymecTBJeHrusa P14, rTme R?2 mpegncrarideT cobon F, Cl wmiam Br.

BapmaHT ocymecTBJeHua Pl16. CoenuHeHue  QopMyJiHl 1P  wmjm
corJlacHO JiOOMYy M3 BapMaHTOB ocymecTBJeHus P1-P1l5 jgmbo oTmneslbHO,
Jmnbo B KOMOMHaLuM, T'one m paBHsgeTrcsa 0, 1 wmiam 2.

BapmaHT ocymecTBJeHus Pl7. CoenuMHeHMe COIJIACHO BapMaHTy
ocymecTBJeHrud P16, 1mrme m paBHageTca 0 miam 1.

BapmaHT ocymecTBJeHus P18. CoenuMHeHMe COIJIACHO BapMaHTy
ocymecTBJIeHusS P17, Tme m=1.

BapmaHT ocymecTBJeHus P19. CoenuMHeHUMe COIJIACHO BapMaHTy
ocymecTBJeHus Pl7, 1rme m=0 (7. e. 3-, 4-, 5- wum 6-1mI0oJIOXeHHe
ABJIAITCSA He3aMelmeHHBEMM R3) .

BapuaHT ocymecTrBJeHuda P20. CoenmudeHue  QopMyJiel 1P wmim



33

corJjlacHo JiwOOMYy M3 BapMaHTOB ocCymecTrBJieHus P1-P19 jgmbo oTHnesIbHO,
anbo B KoMOMHALMM, TOe KaxXOuli R® He3aBUCUMO OpelcCTaBjideT cobou
rajioreH, umaHo, CHO, Ci-Csajarkwuii, Cz-CgaygkeHwmyi, Co—ChajkmHmj, Ci-
CyTraJioTeHaJIKnII, C2-CyrajsioreHaJIKeHWUII, C2—-CyTraJjioreHaJIKMHWII, Cs-
CeLIMKIIOAJIKWII, C3—CeTaJIOTEHLUMKIIOAJIKIII, C4—CgaJIKMJIILMKJIIO AJIKWJI, Co—
CeankuiikapOoHmyi, Cz-CeTajiIoTeHaJKUIKapOoHmJI, C2-CgalIKOKCUKAPOOHWUII,
Ci1—CgaJIKoOKCH, C3—C4aJIKEHUIJIOKCH, C3—C4aJIKMHUIIOKCH, Ci—
C4TaJIOTeHaJIKOKCH, C3—C4raJIoOTeHaJIKEHUIIOKCH, Ca—
CyraJiorTeHaJIKMHUIIOKCH, C3—CelIMKJIOAJKOKCH, C3—-CelalJIOTEeHUUKIIOAJIKOKCH,
C2-CeaJIKOKCHAJIKWUII, Co-CerajioTeHaJIKOKCHAJIKIII, Co-
Chankmikapbonmyiokcu, Cz-CeumaHoasikuiy, -C(=0)N(Rllarilk), -C(=NOR12)H
uiam —-SOpR4.

BapmaHT ocymecTBJeHus P21. CoenmMHeHMe COIJIACHO BapMaHTy
ocymecTBJIeHMa P20, T'OHe KaxOel R He3aBUCKUMO IMOIpPeICTaBJIgeT Ccobou
rajioreH, umaHo, CHO, Ci-Chiajakwui, Co-CiajgkeHwnyi, Co—CgajxmHmii, Ci-
CyrajioreHaJIkKnI, Co—-CyrajsioreHaJIKeHWUI, Co—-CyrajsioreHaJIKMHWII, Cs-
CeLIMKJIO AJIKIJII, C3—CeTralJIOTeHLUIMKIIOAJIKNJI, Co—-CealIKMIIKapOOHWMII, Co-
CeTaJIOTeHAJIKUIIKApOOHWII, Co—CeaJIKOKCUKAPOOHNUII, Ci1—-CsaJIKOKCH, Ci-
CyrajioreHalJiIkokcu, Co-CealJIkOKCHaAJIKMII, Co—CeraJioTeHaJIKOKcHuaJikmil, Cz2-—
CellMaHOAJIKMII MM —-SOpR4,

BapmaHT ocymecTBJeHusa P22. CoeOMHeHMe COIJIACHO BapMaHTy
ocymecTBJIeHMs P21, Tme Kaxneli R3 He3aBMCHMMO IIpedcTaBJigeT cobolt
rajJioreH, umaHo, Ci1—-CgaJikujl mjn Ci1—-CirajioreHaJIKWUII.

BapmaHT ocymecTBJIeHusa P23. CoeOMHeHMe COIJIaCHO BapMaHTy
OCYIeCTBJIEHMI P22, TI'Oe KaxOul R3 He3aBUCUMO IIpelcTaBigeT Ccofou
TaJioTeH WJIM LMaHOo.

BapmaHT ocymecTBJeHus P24. CoenuMHeHMe COIJIACHO BapMaHTy
ocymecTBJIeHMS P23, TI'oe KaxOel RS He3aBUCKHMMO IIpelcTaBJIgeT coBom
LMAaHO.

BapmaHT ocymecTBJeHUusa P25. CoenmMHeHUMe COIJIACHO BapMaHTy
ocymecTBJIeHMS P23, TI'oe KaxOelM R3 He3aBUCKHMMO IIpelcTaBJIgeT coBom
TaJioTeH.

BapmaHT ocymecTBJIeHUsa P26. CoenuMHeHMe COIJIACHO BapMaHTy
ocymecTBJIeHMS P23, TI'oe KaxOel R3 He3aBUCKHMMO IIpelcTaBJIgeT coBom
Br.

BapuaHT ocCymecTBJIeHUd P27. CoenmudeHue  QopMyJiel 1P wmim
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corJjlacHo JiOOMYy M3 BapMaHTOB OCyHMeCcTBJIeHUsS P1-P26 jmbo OTHOEJIBHO,
anbo B kKoMOMHaUMUM, TIOe m=1 u R3 pacHojiokeH B 3-IOJOXeHUMU (T. e.
cMexHO c rpymnmnom C(=A)R1).

BapuaHT oCymecTBJIeHUd P28. CoemubHeHue  QopMyJiel 1P wmim
comJiacHO JioOOMy M3 BapMaHTOB OCyMeCcTBJIeHMA P1-P26 jmubo OTHeJILHO,
anbo B koMOMHAalMM, TIOe m=2 M R3 pacrnojyioxeH B 3—- U 6-IIOJIOXeHUM (T.
e. cMexHOo c rpymnnoi C(=A)R! u Z (IupuMMIMHOBASA TpPYyIIa)) .

BapmaHT ocCymecTBJeHusa P29. CoemmuHeHue  QopMyJiHl 1P  wmjm
corJlacHO JioOOMy M3 BapMaHTOB OCymecTBJeHusS P1-P28 jgubo oTHoesIbHO,
Jmbo B KoMOMHalUWM, TOe R® mnpezncramjsger cobom H, Ci-Csajkmy, Co-
CeaJIKeHWMUII, C2—-CeaJIKMHNMII, Ci—-CerajioreHaJIKNJI, Co—-CerajJioreHaJIKEHNWII,
Co—-CeTraJiIoreHaJIKMHNWII, C2-CeaJIKOKCHAJIKIJI, Co-CeraJIoTeHaJIKOKCHMAJIKNII,
Co-CeuumaHoOaJIKMJI, Ci3—CrluMaHoOaJIKOKCHaJIKMII, Co—CealJIKMIITUOAJIKUII MJIn Co—
CeTaJIOTEHAJKUIITUOAJIKNII .

BapmaHT ocymecTBJeHus P30. CoenmMHeHMe COIJIACHO BapMaHTy
ocymecTBJIeHMs P29, rTme R®° npencraBjidger cotoim Ci-Ceaskmy miam Ci-—
CeT'aJIOT'eHAaJIKWUII .

BapraHTE  OCYUECTBJIEHUSA HacTOAmMEeTo nz3obpeTeHms, BKJIOUA A
BHIIEYKa3aHHBEE BapMaHTHE oOcCylleCcTBJIeHusa P1-P30, a Takxe JOOBE
OpyTMe BapMaHTH OCYIEeCTBJIEHMSA, OIMCaHHEE B HaCTOdlleM IOKYMEeHTe,
MOTYT coueTaTbCHd JIIOOBIM criocoboM, a onmcaHu4a [epeMeHHHX
XapaKTepUCTUK B BapMaHTax OCYWeCTBJIeHUA IIOOXOOAT He TOJIBKO IJid
coemuHeHuM dopmyJsisl 1P, HO TakXe @OJS MCXOOHHX COeOIMHEHUN U
IPOMEXYTOUHEX COeIOMHeHUM, TMNPUTOOHBX OJI4 I[OJYUYeHUS COeIMHEeHUM
dbopmyJsiel 1P, Kpome  TOTO, BapMaHTH OCYIEeCTRBJIEHMS HaCTOAMETO
n300peTeHnUsa, BKJKUAad BHIIeyKas3aHHHE BapMaHTH OCYINeCcTBJeHusS Pl-
P30, a mTakxe JOOBEe IpyI'Me BapMAHTE OCYMeCTBJIEHUS, OIMCAHHEE B
OaHHOM OOKYMeHTe, U Jmobad MX KOMOMHALMA, IMIOOXOOAT OJII KOMIO3UIIUM
¥ CcrnocoBOoB IO HaCTOAmeMY M300peTeHUD.

Malee WIIIOCTPUPRYKTCS KOMOMHAaUMM BapMaHTOB OCYIMEeCTBJIeHMS Pl-
P30.

BapmaHT ocymecTBJIeHMa PA. CoenmHeHMe QopMyJiH 1P, T1ne

A npexncramJjsgeT codorm Hz, O, S wmam N(OR%);

R! mpencramjyser cobon Ci1-Ceasikmii, Cz-Cealikenmyi, Co—CeaIKMHWII,
Ci—-CeTraJioreHaJIKUJI, C2-CerajioreHaJIKeHWUI, C2-CeTaJIoOTeHAaJIKMHNWII, Ca-

CeLIMKJIOAJIKWII, C3-CeTaJIOTeHLIUKJIIOAJIKIJI, Cy4—CgaJIKMJILMKJIIO AJIKMII, Ca-
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CsLIMKJIO AJIKMJIAJIKWII, C1—-CeaJIKMJIaAMMHO, Ci—-CerajioreHaJIKMJIaMMHO, Co-
CiroMaJIKMJIIaMUHO, C2-CirorajioreHnoralJiIKMJIaM1HO, C3—-CeLIMKJIIOAMMHO, Ci-
CeaJiIkOkCHU, Cz—CgaJIKeHUJIOKCHU, C3—CealJIKMHMIIOKCHU, Ci1—-CeT'aJIOT'eHaJIKOKCH,
Cz—CeraJiIoT'eHaAJIKEHUJIOKCH, C3—CeTaJIOTeHAJIKMHUIIOKCH, Cs-

CeuUKIIOAJIKOKCH, C3—CeTalJIOTEHLIMUKIIOAJNKOKCH, Cs—CglUMKIIOAJIKUIIAJIKOKCH,

C4—CsTaJIOTEHLUKIIOAJIKMIIAJIKOKCH, C2—CeaJIKOKCHAJIKWII, Co—
CeTaJIOTeHAJIKOKCHUAJIKWUII, Co-CealJIKOKCHUT AJIOTeHAaJIKWUII, Co-
CeaJIKOKCHAJIKOKCH, C2—-CeliIMaHOAJIKUJII, C2-CesliIMaHOAJIKOKCH, Cs-
C7LMaHOAJIKOKCHAJIKNII, C1-CeI'MOPOKCHUATIKIAI, C1-CegHUTPOAJIKWUII, Ci-
CeaJIKMUJITHO, C1—-CeralJiIoTeHaJIKMIITHO, C3—CsLIMKJIIOAJIKMUIITHO, Ci-

CealIKMJICY I QUHWMII, Ci1—-CeTalJIOTeHAJKUIICYJIbEOMHMII, Ci1—-CeaJIKMIICYJIbOOHNII,
C1-CeraJIoOTeHaJIKMIICYJIb QOHWII, C3—CslUMKJIIOAJIKMUIICYJIE QOHWII, Co-
CealIKMJITHUOAJIKUIT MJIN C2—CeT'aJIOTEHAJKMUIITUOAJIKWII ;

Z TpencTarjseT cobou O;

R2 pencraBideT cobom TaJIOTeH, C1—-ChaJsikmi NI Ci-
CyTaJIoOTeHaJIKUII;

KaxOel R°® He3aBUCUMO IIpeICTaBJjdeT CofoM TrajioTeH, LuaHo, CHO,
C1—-Cygajixkmii, C2—-CyhaJiIkeHMJI, C2—-CyhaJIKMHWJI, Ci—-CyTrajioreHaJiIkKnJI, Co-
CyrajJioreHaJIKeHWII, Co-CyrajsioreHaJIKMHWII, C3—CeLIMKJIIOAJIKWII, Ca-
CeTaJIOTEeHLUUKIIOAJIKNII, Co—-CeaJIKMIIKAPOOHWII, Co-
CeTaJIOTeHAJIKMUIIKapOOHWMII, C2-CealIKOKCUKAPOOHWMII, C1—CgaJIKOKCH, Ci—
CyrajioreHalJIkokCcH, Co—CealJIKOKCHAJKMII, Co2—CeTalJIOTeHaJIKOKCHUaJIKuJI, C2—
CelMaHOaJIKMJl i —-SOnRY4; m

m paeHsetrca 0, 1 mam 2.

BapuaHT ocylmecTBJIeHUdT PB. CoeOoMHeHMe COIJIaCHO BapMaHTy
ocyimecTrBJIeHUsS PA, 1Doe

A npezncramJsgeT cobor Hz, O mim N (OR?®);

R! mpencramjysgeTr coboi Ci-Ceasikmii, Cz-CealikeHmyi, Co—CeaJIKMHWII,

Ci—-CeTrajioreHaJIKUJI, Co—-CerajioreHaJIKeHWUII, Co—-CerajioreHaJIKMHWII, Cs-

CeLIMKJIO AJIKIJII, C3—CeTraJIOTeHILIMKIIOAJIKIJI, Ci1—-CeaJIKOKCH, Cs-
CeaJIKEHUJIIOKCH, C3—-CeaJIKMHMJIOKCHU, C1—-CeTaJIoOTeHAaJIKOKCH, Cs-
CeTalJIOTeHAJIKEHUJIOKCH, C3—CeTaJIOTeHAJIKUHUIIOKCH WJIN Cs—
CelIMKJIOAJIKOKCHU ;

R?2 mpencraBjysgeT coboy rajioredH mim Ci—CaaJIKMi;
Kaxnoe R3 He3aBMCUMO IIpelcTaBJgeT coboi rajioreH, LIuaHo, Ci-—

CaaJikmJl i Ci1—-CyrajioTreHaJIKMII;
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R> pencraBideT cobom H, C1—-CeaJikmii, Cz—-CeaJIKkeHWUJI, Co-
CeaJIKMHWII, Ci1—-CerajioreHaJIKIJI, Co—-CerajioreHaJIKeHWUI, Co-
CerajioreHaJiIkuHmil, Co-CealJIkOKCHAJIKMII, Co—CerajioTeHaJIKOKcHuaJikmil, Cz2-—
CeliMaHOaAJIKMJI, Ca—-CrumaHoaJIKOKCHaJIKMJI, Co—CeaJIKMIITHUOAJIKMII Wi Co-—
CeTaJIOTeHAJIKMIITUOAJIKWUII; U

m paBHsAeTca 0 wmiam 1.

BapuaHT ocymecTBIJIeHUua PC. CoeOMHeHMe COIJIaCHO BapMaHTy
ocyumecTBJIeHsa PB, 1roe

A npepncraBJjsgeT cobor O wmiam N (ORS) ;

R! mpegncraBjgsgeT cobom Ci-Csalkokcu, Cz-CeaJIKeHMJIOKCH, Ci-
CeaJIKMHMUIIOKCH, C1—-CerajiIoTeHaJIKOKCHU, Ci—CerajioreHaJIKEHUIIOKCH, Cs-
CeT'aJIOTeHAJIKMHMIIOKCU MJIU C3—CgLUUKIIOAJIKOKCHU ;

R2 mpencraBjysgeT coboi rajioredH mim CHs;

R® He3aBUCHUMO IpencTaBJIgSeT coOoM TajloTeH MM LMaHo,; U

R> mpencraBjysgeT cobort Ci—-Cealikmyl miau Ci1-CeTalIoTeHaJ KNI .

BapuaHT ocymecTBIeHMdg PD. CoeOoMHeHMe COIJIaCHO BapMaHTy
ocymecTrJIeHrusa PC, 1Doe

A mpezncTaBJyfgeT codom O;

R? mpegncrTapjigeT coBoM TaJIoTeH; U

KaxOeld R3 He3aBUCHMMO IIpenOcTaBjigeT cofOol TajloTeH.

KoHkpeTHEE BapMaHTEH OCYIEeCTBJIEHUA BKJIIOU AT COoeIVHEeHU I
bopmysiel 1, BHOpaHHHE M3 TPYIIIH, COCTOAMEN MU3:

3,3, 3-TpUdTOPIPONINII 2-xJIop-6-[ (5-xJ0p-2-
IMPUMUIOVHWII) OKCK ] BeH30aTa (coeluHeHue 15),

3,3, 3-rpudTop-1-MeTUIIPOIINII 2-6poM-6-[ (b—xJjop—-2-
NIMPUMUIOVHWII) OKCK ] BeH30aTa (coeluHeHMe 16),

Iponuii—2-0poM—-6— [ (5-XJI0p—2-IUPUMMOMHWII) OKCK ] OeH30aTa
(coenmHeHMre 13),

4,4,4-1pudTOPOY TUII 2-6poM-6-[ (5—xJjiop—2-
NIMPUMUIOVHWII) OKCHK ] B6eH30aTa (coenmHeHue 20),

2-nporneH—-1-mj-2-0poM—-6-[ (5-xJjiop—-2-
NIMPUMUIOVHWII) OKCK ] B6eH30aTa (coeluMHeHue 22),

3-0yTeH-1-mi-2-06poM—6- [ (5—XJIOp-2-NIUPUMUIOMHUII) OKCHK ] BeH30aTa

(coenmHeHMe 21),
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2,2,3,3,3-n1eHTadpTopnponmii-2-0poM-6-[ (5-xjop—-2-
IUPUMUIOVHUII) OKCK ] BeH30aTa (coeluMHeHMe 23) U

3,3, 3-TpudpToprnponmi-2-0poM—6—[ (5b-xJjop-2-
NVPUMUOVHWIL) OKCK ] OeH30aTa (coenOuHeHUe 26) .

Hacrosmee wm300peTeHMe TaKXe OTHOCUTCH K CIOCO0y KOHTPOJA
HexeJaTeJIbHOM  pacTUTEeJILHOCTH, opelycMaTpMBapilleMy  BHeCeHMNe B
MeCTO rpom3spacTaHnuA PacTUTEJIbHOCTHU TepOUUUIHO-20OEK TUBHEIX

KOJIMUECTB COeOMHEeHUN II0 HacCcTodmeMy MSO@peTeHMIO (HaanMep, B BUIe

KOMIIO 3NN, OIIMCaHHOM B IJaHHOM ,JIOKyMeHTe) . Hpmmeaneﬂbeu\m B
KauecCcTBe BapMaHTOB oCcymeCTRBJIEHMA, OTHOCAIMXCA K criocobam
IIPMMEHEHN A, ABJIAKRTCA BapMaHTEL OoCymeCTRBRJIEHNA, BRJIIOUapmMe

COeIOVHEHWS COIJIaCHO BHIIEQIIMCaHHEM BapuaHTaM OCYWEeCTBJIEHUA .
CoelMHEeHMA 10 HaCTOMAlleMy M300pPeTeHMI ABJISANTCH OCOOEHHO I10JI€3HBMU
OJIS CeJIEKTMBHOTO KOHTPOJISA COPHAKOB CeJIbCKOXOB3AMCTBEHHHX KYJbBTYD,
TakMX Kak I[IleHMlla, sSA4UYMeHb, Mauc, CoOf, I[IOILCOJIHEUHMK, XJIOIIUaTHUK,
MaCJIMUHEM palnc M PUC, U OCODEHHO CeJIbCKOXO3AMCTBEeHHHX KYJIbTYP,
TaKMX KaK CaxXapHHM TPOCTHMK, LUMUTPYCORHE, ILJIONOBEHE UM OPEXOIJIONHEHE
KYJIETYPHL .

Takxe 3aCIIYyXMNBaKT BHMMaHUA B KadecTee BapMaHTOB
OCYWEeCTBJIEHKA T'epOULUMIOHEE KOMIO3MLUMM I[I0 HaCTOoAlleMy WM300peTeHU,
comepxalme COenoVHEeHN I COTJIaCHO BHIIEOIIMCaHHEM BapMraHTaM
OCYIeCTBJIEHUA .

HacTosmee wm300peTeHMe TaKXe BRKJIKOUYAET TepOUMUMOHYKD CMeCh,
comepxally (a) coenMHeHMe, BHOpaHHOEe U3 CcoenuHeHuda OGopMyJiel 1,
ero N-OKCHIOB U coJe¥, u (b) no MeHbmeM Mepe OIMH IOIOJIHUTEJILHLM
AKTUBHEIM MUHITPEeIMeHT, BHOpaHHHM u3 (bl) MHTUOUTOPOBR GOTOCUCTEMEH
IT1, (b2) wWHTUOUTOPOB CHMHTAa3H alleTOTMIOPpOKCUMKMcCIOT (AHAS), (b3)
MHIUOUTOPOB  aleTuji-COA-KapOOKCUIIABE (ACCasm) , (b4d) MVMETHUKOB
aykcuHa, (bb) MHIMOMTOPOB CHMHTAa3E b5—eHOJNIMPYBUINUKUMaT-3-dochaTa
(EPSP), (bo) OMBEPTOPOB 2JIEKTPOHOB boTOCHCTEME I, (b7)
VHIVOUTOPOE IIPOTOIOPOUPHMHOT'eHOKCHIase  (PPO), (b8) wMHTUOUTOPOB

TJIyTaMMHCHMHTeTa3e (GS), (b9) mMHITUOUTOPOB BSJIOHTA3H XUPHEX KUCIOT

C OuYeHbL NOJMHHOM ULenkk (VLCFA), (b10) wMHIMOUTOPOB TpPaHCIOPTAa
ayKCHHa, (b11) MHTUOUTOPOB dUTOEeHIIeCcaTypas3H (PDS), (b12)
VHTUOUTOPOB 4-TUOPOKCUDEHUIININPYBATOMOKCUT €HA 3E (HPPD) , (b13)

MHITUOUTOPOB TOMOTEeHTHU3aTCOJIeHe3UIITpaHchepass (HST), (b14)
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VHTUOUTOPOB OMOCHMHTE3a LeJUIJIO3H, (blb) mpyrux repbuUMOOB, B TOM
uncijie CpPencTB, IIPEPHBAKIMX MUTO3, OPTaHWUYECKMX MBIIbLSAKOBUCTHX
CoeIVHeHU, acyJiaMa, OpoMobyTHIa, LIVHMe TUJIMHA , KYMUJIYPOHa,
nasoMeTa, omubeH30KBAaTE, OVMMpOHA, sTO0BeH3aHuna, biypeHoJia,
bocamMmHa, QocaMMH-aMMOHUA, IUIAHTOLUMIOMHAE, MeTaMa, MeTUJIOVUMPOHA,
OJIEMHOBOWM  KUCJIOTHI, OKCca3sMukJIoMedOHa, IeJIJapTOHOBOM  KMUCJIOTHL U
nupudytukapba, u (bl6) aHTHUIOTOR TepdOUUMIOB; a TakKxXe coJen
coemuHenutt (bl)-(blo).

"VHTUMOUTOPE boTOCHUCTEME IT" (bl) nIpencTaRJIgnT cobom
XUMHUUECKME COeIOMHEeHMsa, KOTOpEe CBA3EBakTCA C Oejgxkom D-1 B
oBjacTM CBA3HBaHUA  Qs, VM CJIeloBaTeJIbHO OJIOKMPYIRT TPAaHCIOPT
DJIEKTPOHOB OT Qa K Qs B TWIAKOMIHEIX MeMOpaHax XJIOPOIJIaCTOB.
SJIEKTPOHH, IIepeHoOC KOTOPHX B  doTOCHUCTEME IT 3abJIOKMPOBAH,
TPaHCIOPTUPYIRTCS IOCPenCcTBOM pana peakumm C oBbpa30BaHUEM
TOKCUUHEIX COeOVHEeHUM, KOTOophe pa3pylalnT KJIeTouHhHe MeMOpaHH U
BH3HBAKT HabOyxaHMe XJIOPOILJIACTOR, IIpOocCauMBaHMe uUepes MeMOpaHy WU,
B KOHEUHOM MTOTEe, IIOJIHOe paspylleHre kJeTku. OO0JacThb CBA3HBaHUA Qs
VMeeT TPM  PAa3JIMUHEIX CcalTa CBA3HBAHUA: camtT CBA3BBaHuUg A
CBA3EBaeT TpMa3MHE, Takue KaK aTpa3MH, TpUasMHOHH, TaKue Kak
TeKCasMHOH, ¥ YypauWwJe, TakKMe Kak OpoMaluwuj, cauT CBSA3HBaHMA B
CBA3HBaeT OQeHMJIMOUEBUHH, TakKMe KaK IOUYPOH, ¥ cauT CcBA3BBaHUSA C
CBA3EBaeT OeH30THMaOMa3O0JIE, TaKKe KakK 0OeHTas0H, HUTPUJE, TaKue
Kak OpPOMOKCHMHWMII, ¥ OeHMINMPUIA3MHE, TakMe Kak OupuiaT. [IpUMMepH
VHTUOUTOPOB doTOCHCTEME II BKJIOUAT aMeTpUH, aMrkapbazsoH,
aTpasmuH, OeHTas0H, OpoMaln, OpOMOPEHOKCHUM, OPOMOKCHMHNUII,
XJIOPOPOMYPOH, XJIOPMIA30H, XJIOPOTOJYPOH, XJOPOKCYPOH, KYMUIIYPOH,
HMaHas3MH, OaVMypPOH, oecMenmdam, OIeCMeTpPHUH, ouMepypoH,
OVMMETaMeTPUH, OMYyPOH, STUOVMYPOH, beHypOH, bJIyOMeTypPOH,
T'eKCa3MHOH, MWOKCHHWII, MW3O0INPOTYPOH, WM30YPOH, JeHaluws, JHVHYPOH,
MeTaMUTPOH, MeTabeH3THMa3ypPOH, MeTOoOPOMYPOH, MEeTOKCYPOH,
MeTpuby3UH, MOHOJIMHYPOH, HeOypPOH, [IEHTAaHOXJIOP, benmenudpam,
IIPOMETOH, TIPOMETPWH, IIPOIaHWII, NOpolasuH, upunad®os, OIUupuIarT,
CUIOYPOH, CHMasuH, CHUMETPMH, TedyTHUYPOH, Tepbauwui, TepOyMeTOH,
TepOyTUJla3uH, TepOyTPUH UM TPpUDTas3UH.

"MHruOuTope ~ AHAS" (b2) NpencTaBJIgnT cobon XUMUUECKUE

CoeIMHeHn4d, KOTOPEIE I/IHI‘I/I@I/IpyIOT CHMHTasy alleTOTMIOPOKCUMKNMCIIOT
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(AHAS) , TakKxe M3BECTHY Kak alleToJlaKkTaTCMHTasa (ALS), "
CJIenoBaTeJIbHO YHUUTOXAT pacTeHuda INOCPEnCTBOM  MHIMOUPOBaAHUA
OPpOOYyLUMPOBaAHMA Pa3BEeTBJIEHHEX aludpaTUUeCKUX aMMHOKMCIIOT, TaKMUX
Kak BaJiMH, JeMUMH ¥ M30JeMIMH, KOTOophHe TpedylnTCSa OJ9 CHUHTesa

Bejika ¥ KJETOUWHOTO pocCTa. IlpMMepH MHIMOMTOPOB AHAS BKJIOUAKT

aMUIOOCyJbOYPOH, asUMCyYJIbOYPOH, OeHCyJbEOYPOH—MEeTHUII, oucnupudax
HaTpUH, KJIOpaHCcyJaM—Me T, XJIOPUMYPOH—2THUJII, XJIOPCYIIbLOYPOH,
HVHOCYJILOYPOH, LMKJIOCYJIbLhaMypPoH, OMKJIOCYJIaM, STaMeTCyJIbOYypPoH—

MeTUJI, DBTOKCUCYJIBEOYPOH, odiuaszacynsdypoH, oqiopacysaM, O@aykapdbasoH—

HaTpUM, baymMeTcyJiaM, GIYynIUpPCyJIbPYyPOH—Me TUII, GIYyIUpCyIbEdyYPOH—
HaTpUM, dbopaMcyIbdYypPOH, TaJjioCyJibQyYPOH—MEeTWUII, MMazaMeTabeH3—
MeTWJI, ¥WMa3aMOKC, KMa3alMK, WMaszaluvp, K’Ma3aKBMH, MJMa3eTalup,
MMas30CyJsOyYpPOoH, onocyJikdypoH—Me T (B TOM  UmMcJIe HaTPUEBYID
CoJIb ) , nopeHCyIbPypPOH (2-11monp—-N-[ [ (4—-MeTOKCU-6-MeTMJI-1, 3, 5-
TPUa3MH—-2-1JI) aM1HO ] KapBoHMJI] 6eH30JICYJIEQOHaMUL) , Me30CyYJIbOYPOH~—
MeTWI, MeTas30CyJsOYPOH (3—-xJyjop-4- (5, 6—gurunpo-5-meTui-1,4, 2-
OMoKCcas3mMH-3-1J) —-N-[[ (4, 6-IMMeTOKCHU—2—

IUPUMUIOVHWII) aMUHO ] KapBoHuI] —1-MeTnii—1 H-nupas30Ji—-5-CcyJibQoHaMmun) ,

MeTocCyJlaM, MeTCyJILEOYPOH—Me T, HUKOCYJIBEDYPOH, oKcacyJlbdypoH,
[IeHOKCYyJaM, IPUMHUCYJIbEQYPOH—ME TN, IpoloKCcuKapbasoH-HaTPUM,
[IPOIMPUCYJIIEQYPOH (2-xy0op-N-[[ (4, 6-OIMMETOKCHU—2—

OVUPUMUOVHNWII) aMUHO | KapOoHMII] — 6—nponuauMmaoaszo [1, 2-b] nupuoa3muH—3-
cyJiboHaMMI) , OPOCYJILQYPOH, IMUPA30CYJIbPYPOH-2TUII, IUPUOEH3O0KCUM,
nupudTaann, OUPUMMHODAK-MeTUJI, IUPUTHODaK-HaTPpUM, PUMCYJILOYPOH,
CyJiEQOMETYPOH—METIUJI, CyJsQOoCysEOYPOH, THeHKapbas0H,
TUOEHCYJIEOYPOH—METUJI, TpradaMoH (N-[2-[ (4, 6-guMmeTOKCHU—-1, 3, b—
TpMa3nH-2-WJI) KapOoHwJ] —6—-dpTopdenmi] -1, 1-oud¢Top—-N-

MeTMJIME TaHCYJIbQOHaMUL) , TPUacyJlbOypPOoH, TPUOEHYPOH—METWUII,
TPUDIIOKCUCYIIEOYPOH (B TOM umciie HaTpUEBYI CcoJIb ) ,
TPUDIYCYJIbOYPOH—METUII Y TPUTOCYJEQQYPOH.

"MHrubuTope ACCaz3u" (b3) OpelCTaBJIAIT COoB0OM XUMHUECKUE
COeIOVHEHMS, KOTOPHEe MVHIUDOHPYIT depMeHT alleTuii-CoA-KapboKcuUiIasy,
KOTOpasd OoTBeuvaeT 3a KaTajJu?3 Ha paHHel CcTaIuM OpY CUHTese JIMIUIOB
Y XUPHBIX KUCJIOT Y PacTeHuM. JIMIOMIOH OpelcTaBJIgT coB0M OCHOBHEE
KOMIIOHEHTH KJIETOUHBEIX MeMOpaH M ©0e3 HUX HeBO3MOXHO ofOpasoBaHue

HOBEHIX KJIETOK. NuTmbupoBaHme alneTmii-CoA-rapOOKCHUIIa 3L "
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nocaenyomui - neouimT  ofpalz30BaHMA  JIMIOMIOB I[IPUBOOUT K  I[IOTepe
1IeJIOCTHOCTKY KJIETOUHOM MeMBpaHHE, OCOOeHHO B YydacTKaxX aKTUBHOTO
pocTa, TaKMxX KaK MepucTeMH. B KOHeYHOM cueTe pocT Tnobera wu

PM3OMEI IIpeKpalaeTCcAd, WM MepUMCTEMEL rnobera M IIOUKMK PM3OMEI HaYMHaKT

OTMMPATE . [puMepsL VHIMOUTOPOR ACCasu BKJIOUAIOT aJIJIOKCUIOVM,
OYTPOKCUIONM, KJIETOIOVM, KJIOOMHadOII, UMKIJIIOKCUOUM, umurajoodor,
OMKJIODOII, beHOKCamnpoIi, dayazudpor, raJiokcudorIl, IIMHOKCAaleH,
IpodOKCUONM, npomnakBmuzadorl, KBU3aJIOPOII, CeTOKCHUIVM,

TEeNpaJIOKCUOMM ¥ TPaJIKOKCUIVMM, B TOM UMCJIe pa3leJlIeHHEe (QOPMH,
TaKMe Kak deHokcanpon—-P, odayasmupon—-P, ralokcudon—-P m KBU3AJIOYOII—
P u CJIOXHODOUPHEE bOPMEL, Taxkme Kak KJIOOVMHaQOI—IponapIruii,
IUTagodpon—-0yTuil, OUKIOQOI-MeTUII M QeHOKCalpol—-P-5Tuil.

AyKCUH TIpeIcTaBJfgeT CcoBoM pPacTUTEJILHEM TOPMOH, KOTOPHIM

peryaupyeT POCT MHOTUMX PAaCTUTEJILHHEX TKaHel. "MMMeTHMKM aykKcuHa"
(b4) IpencTaBJISgT cobol  XUMHUUECKUE coeIVHEeHUSHd, VMU TUR YN E
pacTUTeJIbHEM TOPMOH pocTa ayKCHUH, BHIZHIBA A TakuM  oBpas3oM

HEeKOHTPOJIMPYEMEIM ¥ HeOPTaHM30BAaHHEM pPOCT, NOIPUBOOANMM K ITHOenIu
UYyBCTBUTEJIbHBIX BUIOB pacTeHUN. [IpuMepH MUMETUKOB ayKCHHa
BKJIOYAT AMUHOLMKJIIOIINPaXJIop (6—aMMHO—5-XJIOP—2 -~ LUUKJIOIPOINII—4 -
NVPUMUOVHKAPOOHOBYI KUCJIOTY) M €TI0 METUJIOBEE M STUJIOBEE CJOXHEE
50MpPE, a TakKXe ero HaTpMeBHEe U KaJlMeBEe COJM, aMMHONMpAaJMUL,
BeHa30JIMH-3TUJI, XJiopaMbeH, kJjaundpoc, KJIOMEIIPOIl, KJIONIMpaJnn,
oukam®y, 2,4-D, 2,4-DB, OUXJOPNPOI, OQJIYPOKCUIIMP, TaJlokcupeH (4-
aAMMHO—-3-XJIOP—6- (4-xJIop-2-0TOp—-3-MEeTOKCUPEHWIT) —2—
IMPUOMHKAPOOHOBYK KUCIOTY), TaJloKcudeH-MeTuJI (MeTuJ-4-aMMHO—-3-—
XJIOp—-6— (4-xJI0p—2-0TOp—3-METOKCUDEHWII) —2-[IUPUOVMHKapOOKCUIIaT) ,
MCPA, MCPB, MeKONIpOIl, IOIMKJIOpaM, KBMHKJIOpPakK, KBMHMepak, 2,3,6-
TBA, TPUKIIOTINPD " MeTUII-4-aMMHO-3-XJIop—6- (4-xJjop-2-pTOpP—-3-—
MEeTOKCUPEHWII) —5-PTOop—-2-NINPUIMHKapOOKCUJIIaT .

"VHIMOUTOPEL CHHTA 3L EPSP" (bb5) IpenCcTaBJIAT cobon
XVIMUUYEeCKUe COeIVHEHN, KOTOpPEHE MHINOUPYIOT bepmeHT, 5-
EHOJIIVPYBWILNKMMAT-3-bochaTcrMHTaszy, KOTopas BOBJIEUEHa B CHHTES
apoMaTUUYeCKMX  aMMHOKMCJIIOT, TakMxX KakK THPO3UH, TpunTo®aH WU
beHMIIAJTIaHNH. e pOMUM OB -MHIUOUTOPELL EPSP JIETKO adbcopbupynTCcAd
JUCTBOW pacTeHUMM U I[OepeHocATcd o QJosMe K  ToukaM pocTa.

T'mupocar npencraBjsgeT cobomr OTHOCUTEJILHO HeCeJIEKTUBHEM
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IIOCJIEBCXOMOOBEM Tepdulnl, KOTOPHM NPMHAIJIEXUT K ITaHHOM TpyIIe.
TnudocaT BKIOUAET CJOXHHE BOUPH ¥ COJIM, TakKuMe KakK aMMoHMeBasd,

M3OIIpOoIIMJIaMMOHIMEBa A, KaJlMeBad, HaTpMeBaAd (B TOM UMCJIE CECKBUCOJIb

HaTpu4g) u TpUMesueBas (kak aJlbTepHaTUBa, HasEBaeMasd
cyJbpocaTom) .
"IVBEPTOPH BJEKTPOHOB ¢doTocucTeMsl 1" (b6) IpencTaBJIglT

coboM XUMMMUUEeCKMEe COeIMHEHMSI, KOTOPHEe IMIPUMHUMAT SBJIEKTPOHE OT
doTocucTeMel I M IIOCJe HEeCKOJBbKMX LMKIOB 00pazynT IMIOPOKCHUJILHEE
pamukaJel. OTUM pPalMKaJkl ABJIAITCHA Upe3BHUAMHO pPeaKILMOHHOCIIOCOOHBMM
M JIeTKO pas3pylmainT HeHACHIeHHEe JIMIIWMIOHE, B TOM UMCJEe XUPHHE
KMCJIOTH MeMOpaHB M XJIOPOOMIJI. 3TO HapylaeT LeJJOCTHOCTL KJIETOUHOM
MeMOpaHH TaK, 4YTO KJEeTKM UM opraHeJuJs "mpoTekawoT", UTO HOPUBOOUT K
OHICTPOMY YBSAIAHUK M 3aCHXaHMK JIMCThBEB M, B KOHEUHOM MTOTe, K
eyl pacTeHUsa. [IpUMeps 2TUX MHIUOUTOPOB (QOTOCHMHTE3a BTOPOTO
TUIIa BKJIOUYAKT OMKBAT M IapaKBaT.

"VHTMOUTOPEL PPO" (b7) NIpencTaBJIAT cobom XUMUUECKUE
COENVHEHUS, KOTOPHE VHTUOUPYIOT bepMeHT
[IPOTONOPOUPUHOTEHOKCHUIOARY, UYTO OHCTPO MIPUMBOIMUT K OOpa30BaHUL Y
pPacTeHUM UpesBHUAMHO PeaKUMOHHOCIIOCOOHEX COeIMHEeHUM, KOTOPHE
paspymamnT KJIETOUHHE MeMOpaHH, BEISEIBA A BEITEKaHMue KUOKUX
KOMIIOHEHTOB KJIETOK. [TprMepE VHIVOUTOPOB PPO BKJIIOUAIOT
aumpIyopdbeH-HaTPUM, asadpeHunomH, OeH3)eHOM30H, tupeHoKC,
OyTabeHallnII, KapbdeHTpas30H, KapdpeHTpa30H—5TUJI, XJIOMEeTOKCUDEH,
LUVMHMIOOH—-2TWJI, dsryasoJgiat, baydbeHnIMp-5TMII, GIIYyMUKIIOPAK—TIE€H T,
dIIYMMOKCAa3UH, bayoporJmMkobeH— 5T, dayTHaLeT-MeTUJI, dbomecadpeH,
rajiocadeH, JakTodpeH, oKcaIrapImi, OKcaIMras0H, okcudpIyopdbeH,
[IEHTOKCAa30H, npodiiyasod, NIMPaxKJIOHWI, nnpadIydeH—sTUI,
cadpaydberHaumi, CyJbdeHTPpasoH, THUOVA3UMUH, TPUOIY OIVUMO3aKCUH
(murunpo-1, 5S—aumMeTmiI-6-TUoKCco—-3-[2, 2, 7T-TpudTop-3, 4—OUTrnapo—3-—
okco-4- (2-nporuH-1-mi) -2H-1, 4-BeHz0kca3uMH-6-mJ] -1, 3, b—-TpuasmH-
2,4(1H, 3H) -OVOH) nu THMadeHalmJI (MeTuJI-N-[2-[ [2-xJ0p—-5-[3, 6—
OUTUOPO—3-MeETUII-2, 6—Inokco—4- (TpudTopmMeTmi) —1 (2H) ~-IIMPUMUIOVHWII | —
4-pTopdermit] Tuo] -1-okconpomui] —-B-ajaHuHaT) .

"VHTUMOUTOPEL GsS" (b8) npencTaBpJjgnT cobon XVMUUECKHUE

COoeIMHeHn4g, KOTOPEIE MHPM@MPV@T AKTVBHOCTB @epMeHTa
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IJIYTaMMHCHMHTEeTa3H, KOTOpBIﬁ VMCIIOJIE3YyEeTCA pacTeHrnAMMN IJIA
IIpeBpaleHnA aMMIMaKa B JIyTaMMH. CilemoBaTeJIbHO, aMMIar
HaKallllMBaeTCH4d, a YPOBHM COIOepXaHMA IJIyTaMMHa CHMXaKnTCHA.

[loBpeXneHre pacTeHMS BEPOATHO IIPOUCXOOUT BCJEOCTBME CyMMapHHX
50beKTOB TOKCUUHOCTHU aMMMaxa u HemocTaTKa aMVHOKMUCJIIOT,
HeOOXOOUMEIX IJIA OPpYyI'MX MeTaboJIMUeCKUX IIpOoLecCOoB. MHIMOUTOPH GS
BKJIOUAT ITJIOQOCHMHAT M €TI0 CJOXHEEe D2QUMPH M COJIM, TakKMue Kak
TJI0QOCHUHAT aMMOHM A u opyrue IPOU3BOIHEE bocOmMHOTPUILIMHAE,
nJrodocuHaT-P ((28)-2-ammuo-4- (TUOPOKCUME TUJIQOCOMHMIT) OY TAHOBYIO
KMCJIOTY) M OuijaHadocC.

"VHTUOUTOPEL BJIOHT'A3E VLCFA" (b9) IpenCcTaBJIAT cobon
TepOUUMOE C MIUPOKMM CIEKTPOM XMMMUECKUX CTPYKTYP, KOTOPHE
VHTUOUPYIOT 2JIOHT a3y . 3JI0HTa3a nIpelcTaBJIgeT cobom  oIoMH U3
bepMeHTOB, PAaACIOJIOXKEHHHX B XJIOpOoIlJlacTax WJIM pPaaoM C  HUMH,
KOTOPEE BOBJIeUeHH B OMOCHMHTe3 VLCFA. ¥V pacTeHUM XUPHHE KUCJIOTH C
OUeHb MOJIMHHOM Lelbld ABJIARTCA ITJIABHEIMM COCTABJISRMUMU ITUIPOHOOHBIX
[IOJIMMEPOB, KOTOPHE IMNPEemOTBPAallaldT BEICEIXaHME I[TOBEPXHOCTU JIMCTBEB WU
oBecrnieunpBanT CTabUJIBHOCTD TEUIBLIEL . Taxkue TepOUUMIOE  BKJIOYAKT
alleToOXJIOp, aJaxJiop, aHujodoc, OyTaxJjiop, KadeHCTPpOJ, IUMeTaxJIiop,
OVMeTeHaMUI, oupeHammn, dbeHOKCaACYJILOOH (3-1[ (2, 5—ouxjop-4-
STOKCUIEeHMII) MeTUJI] CyJibdoHMII] -4, S—ourmapo-5, 5S—-OuMe TMIIM30KCas0JI) ,
beHTpazaMII, banydenaueT, MHIOaHodaH, MedpeHaleT, MeTa3axJiop,
MeTOJIaxJIop, HallpOoaHWJINI, HallporlaMum, HanpornaMmmun—M ((2R) =N, N-
oIMsTII-2- (1-HadTajleHMJIOKCH ) IpollaHaM1) , reTokKkCcaMmI, nmurepodoc,
IpeTmiIaxJiop, OpOolaxJjiop, MIPOIM30XJIOP, IMPOKCaCYJILEQOH M TEeHUJIXJIOP,
B TOM UMCJIE pas3leJIeHHEe OQOPME, TakKMe KakK S—-MeToJaxJIop, a Takxe
xJiopalleTaMUIOH M OKCHalle TaMUIH .

"MHTMOUTOPHE TpaHcCHopTa aykcuHa" (bl0) mnpencrarjagoT cobon
XYMUUECKME BENMEeCTBa, KOTOPEE MHIMOMPYT TPaHCIOPT aykKCHMHa Y

paCTeHI/HZ, KakK HallpyMep IIyTeM CBA3EBEBaAHMA C GeﬂKOM—HepeHOCT{MKOM

ayKCHHa . TprMepH VHTMOMTOPOR TpaHCcIopTa ayKCHHa BKJIIOUAT
oudpnybeH30Inp, HarTaJjJaM (Takxe M3BEeCTHHN Kak N-(1-
HadTwmj) pTajlaMoBasd KMCJIOTa u 2-[(1-

HadTaIMHUIIAMMHO ) KapOoHMII] 6eH30MHaa KUCJIOoTa) .
"VHTUOUTOPEL PDS" (b11) NpencTaBJIgnT cobon XUMUUECKUE

CoeIMHeHn4d, KOTOPEHE I/IHI‘I/I@I/IpyIOT OyTe OMOCHHTe3a KapoTMHOVMIOB Ha
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cTanmm bruTOeHImecaTypasH. [ToMepEL VHIMOUTOPOB PDS BKJIIOY AT
OedaydbyTammnn, muUIybeHUKAH, OQIYPUIOH, OGIYPOXJIOPUIOOH, OQIYypPTamMoH,

HOPQIIYP30H M HOUKOJIMHadeH.

"MurubuTtopsl  HPPD" (b12) IpeICTaBJIAT COOOM  XUMMUECKUE
BelleCTBa, KOTOPHE VMHIVOUPYIOT OMOCHHTES npm CUHTEe3e 4-
TUOPOKCUDEHMIIIVPYBATOMOKCUT €HA 3. [TprMepE VMHIUOUTOPOB HPPD

BKJIOUAT OeH300MLUUKIIOH, OeH30deHal, OMUIMKJIIONMPOH (4-TUOPOKCU—3-—

[[2-] (2-METOKCUBTOKCHU) METUJII] —6— (TPUPTOPMETUJII) —3—

IUPUOVHWII] KapBOoHMII] OUUKKIJIO[3.2.1]0KT-3-eH-2-0H) , beHKBMHOTPUOH
(2-1[8-xJyop-3, 4-gurngpo—-4- (4-MeTOKCUPeHMII) —3-0KCO—2—
XMHOKCAJIMHWII ] KapOoHMI] -1, 3—-LUUKJIIOTeKCaHINOoH) , M30KCaxJIOPTOJ,
n30KCcadIyTOI, Me30TPUOH, IMpacyasLHoOTOI, IMpas30JIMHAT,

nMpasokcudpeH, CYJbBKOTPUOH, TedypWUITPUOH, TeMOOTPMOH, TOoJIMupalarT
(1-[[1-27M51-4-[3- (2-MeTOKCURTOKCHU) —2-MeTHJI-4-
(MeTuIICyJbdoHMI) OeHz30omI] —1H-ntMpazoj—5-

WJ1] OKCH ] 5TUIIMEeTUIIKApOOHaT) , TolpaMe30H, 5-xJiop—-3-[ (2-IuMOpoKCcuU-—6-
okco-l-uukjorekceH—-1-mi) kapOboHui] —-1- (d-MeTokCcubeHnJ) -2 (1H) -
XMHOKCAaJIMHOH, 4- (2, 6-ousTUii-4-MeTuJIGeHWII) —5—-TUOPOKCU—2, 6—
ouMe TuII-3 (2H) —-nupua3MHOH, 4- (4-pTopdbeHnir) —6— [ (2—-TMOPOKCHU—6—
OKCO-1-UUKIIOTeKCeH—1-1JI) KapOOHWII] —2-MeTuJi—-1, 2, 4—-TpruasmH-

3,5(2H, 4H) -ouoH, 5-[ (2-Tupopokrcu-6-okCco-1-UMUKJIIOTEKCEeH— 1~
WiI) KapBoHuII] —2- (3—-MeToKCubeHMI) —3- (3-MeTokcunponui) -4 (3H) -
IUPUMUONHOH, 2-MeTuJI-N- (4-meTmi-1, 2, b—okcagruaszsoJi—3-mJI) —3-
(MeTUJICYJIbOUHWMII) —4 - (TpudTOopMeTHII) OeH3aMUL " 2-MeTUJI-3—
(MeTuIICYyJIbdoHMII) —N- (1-MeTuI-1 H-TeTpazoj-5-mj) —4-

(TpudTOPMEeTIII) DEeH3aMN .

"MHrubuTope HST" (b13) HapymawonT CIOCODHOCTE pacTeHUsa K

IpeBpalleHMIn I'OMOT'eHTH3aTa B 2-MeTWJ—-6-coJjiaHuii-1, 4-0eH30X1HOH,
Hapylasd TeM caMbM OMOCHMHTEe3 KapOTHMHOMIOOEB. I[IpMMEpH MHIMOUTOPOB
HST BroUanT TIaJIOKCUIVH, IMPUXJIOP, LUKJIOIMpHMMOpAaT (6-xJiop—-3-(2-
LUVKJIOIPONINII— 6~ Me TUJIQEHOKCH ) —4 —IIMpuIa3uHWUII—4 -
MOpQOJIMHKapOOKCMIIaT) , 3-(2-xJ0p-3, 6—mudTOopdeHMJI) —4-THUapoKCHU—1-
MeTmIi—-1, 5—HadTupunuue-2 (1H) -oH, 7- (3, b-ouxsop—4-NUPUOMHWUIT) —5-—
(2, 2-0UdTOPRTUIL) —8—TUOAPOKCUNIMPUIO [2, 3—b]nupa3mH—-6 (5H) —OH nu 4-
(2, 6—ousTUiI—-4-MeTUIIQEHWII) —5—TUIPOKCU—2, 6—OuMeTui-3 (2H) -

IIMprMIoas3rMHOH.
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NMurubuTtopel HST Taxkxkxe BKJIOUAKT CcoelMHeHMA QpopMyJ A u B:

dl
R r42
N\\ R4
=
N7 N\
IdS 0
R
A B

rone R4l mpemcramBissger cobom H, Cl mim CFi; RY2 npemcraBisger
cobomm H, Cl wumm Br; R93 npenmcrarider coborm H wmyimm Cl; R
npencraBjgeT cobomm H, Cl wummu CFz; R npencraBigeT cobtoir CHs,
CH2CHs mym CH2CHF2; u R9® mpegncrarider coboit OH miam -0C (=0) -i-Pr;
u Rel mpemcrTaBigeT coboi H, F, Cl, CH:z mimu CH2CHsz; Re? mpencrTaBJiigeT
coBbomm H wmmm CFz; Re3 mnpezncrarjageT coboi H, CHs wmiam CHzCHs; Re?
npencraBjgeT codor H, F mam Br; Re® mnpencramjgeT codom Cl, CHs,
CFi:, OCF3 wmum CHzCH:; Re® mnpencramjgeT cobom H, CHz, CH:CHF: wumm
C=CH; Re7 mpezncraBjgeT cobor OH, -0C(=0)Et, -0C(=0)-i-Pr wuim -
OC (=0)-t-Bu; u A<® npenmcramjsgeT cobor N wmuam CH.

"VHTUMOUTOPEHL OMoOCHMHTEBAa LIeJIJIJIO3E" (b14) MHIUOUPYIOT
BMOCHHTE3  LeJUJIOJIOSE Yy  OIpelelIeHHHX pPacTeHUM. OHU  ABJIAKTCH
Haubojiee »O0PEeKTUBHEIMM IIPM MUCIOJB30BaHMM IIepel IIpopacTaHUeM WK
[IoCJle TIpopacTaHMsd Ha MOJIOOBEIX MM OHCTPOPacTylMX pPacTeHMAX.
[IpyMepsl MHIUOMTOPOB OMOCHMHTEe3a LEeJUIOJIO3E BRJIKUAKRT XJIOPTUAaMUI,
ouxJio®eHmsI, oGJiaynokcam, wuHOaszsmubpgam (N2-[ (1R,28)-2,3-ourmugpo-2, 6-
oumMe -1 H-vHgeH—-1-mn] -6- (1-¢pTopaTui) -1, 3, b—-TpuaszuH-2, 4—-gvaMuH) ,
n30okcabeH M TpuaslzudIam.

"Mpyrne TepObuumae" (b15) BKJIOUAT TepOULNIOE, KOTOPHE
IeVCTBYIRT IMOCPeICTBOM pAlda Pa3JIMUHEX CIOCOOOBR IeMCTBUA, TakKue
KakK CpencTBa, I[IpepHBaKwmMe MUTO3 (HamopuMep, OQJamMnopon-M-MeTusI u
biramMrpon-M-mn30nponuiI) , OpTraHn4YeCcKMe MBI AKOBUC THE COeVMHEeHN A
(HanpuMep, DSMA wm MSMA), MHIMOUTOPH 7, 8—IUIUOPOITEPOaTCUHTASEHL,
VHTUOUTOPE CUHTEe3a M30MINPEeHOMIOB B XJIOpoIlJlacTax W MHIUMOUMTOPEH
BMOCHMHTEe3a KJIETOUHOM CTeHKU. Ipyrre  TepOUUMOE BKJKUAKT Te
TepOULIUIE, CIIOCOOBEI OecTBUA KOTOPHIX HEM3BECTHEH, VIV He

mornagamiMe 10 KOHKPEeTHYI KaTel'Opubo, IlepeuuciieHHyio B (bl)-(bl4),
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VI oelic TRy MMe [IOCPenCcTBOM KOMOUHAaLIUN BHIIEIIepeunCIJIe HHEIX
crioco6oB IOeMcTBUA. I[IpMMepH OPYITUX TepOMIMOOB BKJOUAT akJoHUbeH,
acyJjsiaM, aMMTpoOJI, OpoMOOYTHMI, LMHMETWUJIMH, KJIOMasOH, KYyMWUIYpPOH,
OauMypPOH, onupeH30KBaT, sTO00EeH3aHNUI, GIIyOMeTypPOH, baypeHoJI,
bocammH, docamMMH-aMMOHMM, HOa30MeT, IOUMMPOH, undeHkapbazoH (1-
(2, 4-puxjopdenun) -N- (2, d-gudTopdenni) -1, S—aurnagpo-N- (1-
MeTUI2TUI) —5-okco-4H-1, 2, 4-tpuazoy-4-kapbokcamMmun) , MeTaM,
MeTUJIOMMPOH, OJIEMHOBYK  KMCJIOTY, OKCca3MuKJIoOMe(dDOH, IeJlapTOHOBYIO
KMCJIOTY, OupubyTturapd m 5-[[ (2, 6-gudTopdeHmJI) MeTOKCK | MeTHJI] -4, 5—
OUTUMOPO—5-MeTWUJI—-3— (3—MeTWJI—2- TUeHWJI) U30KCa30JI.

"AHTHUIOTH Tepdbuuunos" (bl6) npencraBasanT Ccobo¥ BemecTRBa,
notaBJigdeMele B TepOMUMIOHBEIE COCTAaBH IJIA YCTPaHeHUSd WJIM CHIKeHUSA
dUTOTOKCUUECKUX 5BOOeKTOoB TepbulmMia B OTHOIUIEHMM  OIpeleJIeHHBX
CeJIbCKOX03AMCTBEHHEIX KYJIBTYP . CLyY| COenMHEeHUSA 3aMmumanT
CeJIbCKOX0O3AMCTBEHHEE KYJIb TYPH oT IIOBpEeXIeHN TepbuluIamMm,
OIOHaKoO, Kak I[IpaBWJIO, He NIPenaTCTBYT KOHTPOJIK  I'epOMUIMIOM
HexeJlaTeJIbHOM PacTUTEJBEHOCTHA . [TprMe pH AHTUIOTOB TepOULUIOB
BKJIOUAT Bes OT'PaHUUYEHUA BOeHOKCaKop, KJIOKBMHTOCET-MEeKCWUJI,
KYMUJIYPOH, LUMOME TPMHWII, LUMUIIPOCYJIbdaMn, OaMypOH, OUXJIOPMUI,,
OUUMKIIOHOH, IMBTOJIaT, OUMenurepaT, O(eHXJIopa30oJ-3Tuil, OGeHKIJIOPUM,
baypaszoJ, odaykcobeHuM, OSypuiiasoli, M3oKcamudeH-2TUII, MeQeHIIUp-—
OV T, MedpeHaT, MeTOKCUOEHOH, HadTaJIMHO BRI QHTUOPULD,
okcabeTpUHWII, N- (aMMHOKapOOHWJI) —2-MeTUJI0eH30JICYJILQOoHaMma . N-
(aMrHOKaPOOHMII) —2-dTOopOeH30JICYJIbQOHAMUL, 1-6pomM—4-
[ (xJ1opMeTHII) CyJIBQOHMII] OeH30JI, 2- (OUXJIOPMETUII) —2—-MeTuJI—-1, 3—
ouokcoJylan (MG 191), 4- (nuxJjopaleTu)-1-okca-4-azocnupo[4.5] mekaH
(MON 4660), 2,2-ouxjop-1-(2,2,5-TpuMeTnii-3-0KCa30JIMINHNII) 3TAHOH
u 2-MmeToxkCcuU-N-[[4-
[ [ (MmeTnamMmHO) KapBOOHMII ] aMMHO | QeHMII ] CYIIBQOHMII | BeH3aMN1n .

OnuH BapMaHT OCYIECTRBJIEHUA HaCTOAmMETO n3obpeTeHUs
opencraBygeT coboy TepbUIMIHYI CMech, coIepXxamyil (a) coeIlIMHeHNe
bopmysiel 1 m  (b) 1o MeHbmEeM Mepe OOMH JONOJHUTEJLHHEM aKTUBHLHMA
VMHTpenOueHT, BHOpaHHEM M3 (bl) wuMHTHUOMTOPOB OdoTOoCHMCTeMmel II, (b2)
VHIVOUTOPOBR CHMHTA3HE aleTOIMOPOKCUKMCIOT (AHAS), (b4d) MMMeTHUKOB
aykKcuHa, (bb) MHIMOUTOPOB CHMHTAa3E b5—eHOJIIMPYBUINUKUMAT-3-dochaTa

(EPSP), (b7) wuHIMUOUTOPOB IMIpOTONOPOUPMHOTeHOKCcHOmase (PPO), (b9)
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MHTUOMTOPOR BJIOHTABH XMPHEX KUCJIOT C OUeHb OJMHHOM lenbio (VLCFA)
n (bl2) MHIUOUTOPOB 4-TMAOPOKCUOEHUIIIMPYBaTOMOKCUIeHas3ss (HPPD) .

CoenuHeHUs QOpMyJiHL 1 MOTYT OHTBH IIOJIYYEHEl C IIOMOUIBIK OCHOBHHX
crioco6oB, M3BECTHHX B O0O0OJIaCTM CUHTETHMUECKOM OPTaHUUYEeCKOW XUMUM .
OOVH WMJIM HEeCKOJIBKO M3 CJeOyrnlMrx CIOoCODOB M BapuUaHTOB, KOTOpPHE
omMcaHel Ha cxemax 1-10, MOXHO  MCIIOJIE30BaThL  OJIA  I[IOJIyYEeHUS
coemmMHeHUM dpopMmyJitl 1. OmnpenmesieHus (A, 7Z, R, RZ, R3, R%, R> Rf2 pu
RfP) B CcoeIMHEHMAX HMWXEIPUBEIEeHHHX oGopMyJ 1-17 4gBISOTCS TaKuUMM,
Kak 3allaHO BHIIE B KPaAaTKOM OIIMCAHUM HaACTOAMETO M300peTeHUud, eClu
He VyKasaHO WHoe. CoemuHeHUs ¢opMyJ1 la-lb gBigoTCcsa pa3JIMUHBEMU
PAa3HOBUIHOCTAMM COeOVHeHuM o¢opMmyJiil 1, ¥ Bce 3aMecTUTeJM B
dbopmysiax la-1lb 4gaBISOTCS TakKMMM, KakK OIPeleJIEeHO BHIE IJI9 QOPMYJIH
1, ecim He yKas3aHO MHOe.

Kak moka3aHO Ha cxeMe 1, coenMHeHMe OQOpPMyJIH 1 MOXeT OHTH
NOJIYUEHO C IIOMOIBI HYKJIeOOMUIIEHOTO 3aMelleHrsa I[IyTeM HaTlpeBaHUudg
COoenMHeHVS QOPMYyJIHL 2 B IOIXOIANEM PacTBOPUTEIE, TakKoOM Kak
aleTOHUTPWUII, TeTparuapodbypaH VI N, N-myMe TuidopMaMm, B
OPUCYTCTBUM OCHOBAHMA, TakoI'0 KakK KapOoHaT KaJausga WM Le3usa, C
coemmHeHreM oOGopmyJHl 3 (rme LG mnpencrTapjgsgeT coboM TaJloTeH WK

SO2Me) . Kak npaBwmio, peakuMio IIpOoBOOAT IHIPpM  TeMlIepaTypax B

mranasoHe oT 20 mo 110°C.

CxeMma 1
N=—
] A R!
Ax R LG—< R?
N/
Z N = “ N\
R ~q 3 N | T
®3) AL = (R N
m OCHOBAHWE, PACTBOPHTET, A = RZ
Harpetsiii LG npeacrasnser
2 c00oii ranored win SO2CH3 1

Kak TmnokazaHO Ha cxXeMe 2, coeluHeHMs oOGopMmyJH l1lb (rme A
IpencTaBJIAeT cobomn 3) MOTYT OHITH [TOJIYYEHE C TTOMOIIB 0
OCYMEeCTBJIEHUA PeakKluM CcoeduMHeHUM ©QopMmyJiel la (rOme A nOperncTaBJgeT
coborm A-3 m B mnpemcraBjgseT coborm 0O) C peareHTOM THOHMPORBAHUA,
TakKMM KakK peaTreHT JlaBeCcCoOHa, TeTpadoCPOpPHEM IeKacyIbOun WJIn
ndbochopHLEM [IeHTaCyJIbOU, B pacrBopuUTeie, TaKOM Kak

TeTparulpobypaH WIM ToOJyoJ. Kakx [OpaBuUJIO, peakKUuio IPOBOOAT IIPU

TeMIlepaTypax B nuanasoHe orT 0 mo 115°C.
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CxemMa 2
Os_ _R! Sa R
e e T
el T T T el T,
1a 1b

Kak nokazaHO Ha cxXeMe 3, coeIMHeHMe OQOpMyJiH 2a (rme A
npencraBjsgeT cobom A-3, B mnpencraBiageT cobdor O M Z HOpelcTaBJIsgeT
coborm O) w™MoxeT OHTL I[IOJYUEHO IIOCPeICTBOM YIaJIeHMd 3BallMTHOM
TPYMIIEL ¢ coenmHeHus dGopmyiel 4 (rme R20 npepmcrTaBigeT cobor CHs mim
C(=0)CHs) C T1[OMOmWBIL TIOIXOOAMETO CpelcTBa MOJA yIaJleHUS 3alMTHOM
Tpynnu. Ilogxomdmme peal'eHTH OJIA CHATMA 3allMTH B BUIOEe METOKCU-—
Tpynnel (T. e. B cilydae ecau R29 mpemcraBjgeT cobor CHz), Takue
Kak BBrs:, AlCl:; m HBr, B YKCYCHOM KMCJOTE MOXHO MCIIOJIL30BaATL B
IPUCYTCTBUKM pPacTBOpPUTEJIeN, TakMx KaK TOJYyOJ, »OUXJOPMeTaH U
IVXJIOP®TaH, HOpu Temrneparype oT -80 nmo 120°C. Iomxomsamye CpencTBa
OJIS CHATUSA 3BalliThH B BUIE ALETOKCHU-TPYIIH (T. €. B clydyae ecyu R20
IpencTaBJIgeT cobom C(=0)CHs), BRJIOUAKIMe KapboHaT KaJluga B
MeTaHOoJIe WM alleTaT aMMOHMA B BOIHOM pacTBOpe MeTaHoJla IIpu
KOMHATHOM TeMIlepaType, MOXHO MCIIOJb30BaTb, KaK yKasaHo B Das, et
al., Tetrahedron 2003, 59, 1049-1054 u npuBeleHHHX TaM clocobax.

B kauecTBe aJIbTEePHATUBE COeIMHeHMe bopMyJIEL 4 MOXHO OOBEOMHATH C

Amberlyst 15° B MeTaHOJle (Kak ykasaHo B Das, et al. Tet. Lett.
2003, 44, 5465-5468) wmiam o0OBEIMHATE C alleTaTOM HaTpUSa B BSTaHOJIe
(kaxk ykaszaHo B Narender, T., et al. Synthetic Communications
2009, 39(11), 1949-1956) cCc noJgydeHMeM CoOelOMHeHMS O(QOPMyJIH 2a.
IpyTre mOpuronHele (GeHOJIbHEE  BalMTHBEE TPYINH, [IOOXOOAmMMUe  IJId
IpUMMEeHEeHVS B IIOJIyYeHWM COoeOVHeHVAa OGopMyJikl 2a, MOXHO HaWTu B
Greene, T. W.; Wuts, P. G. M. Protective Groups 1in Organic
Synthesis, 4th ed.; Wiley: Hoboken, New Jersey, 1991.

CxemMma 3
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VIAICHAE

20 SALIHTHOH IPYIIIILL OH
N OR _ AN

3, A
(R3)m_.:_ (R )m |

4 2a

rae R% mpeacTaBIaeT coboit
CH3 wma COCH3

Kak mnokasaHo Ha cxXeMe 4, coelguHeHUa OdopmyJsl 5 (rme Rle
opencraBJjgeT coboM  aJkKu, AQJIKeHWJI WMIJIM aJIKMHWMJI) MOTYyT OBTBb
[IOJIYYEHE C TIIOMOIBI OCYIECTRBJIIEHMA pPeaKUMM MeTaJJIoOPpTaHuUYeCKUX
peareHTOB, TakMUX Kak MaTHMMOpTaHUUYeCcKMe WIXM JIUTHUMOPpTaHUUYeCcKHUe
peareHTH, OQOpMyJIEI 6 C amupmamm G¢opMyJiEl 7. Kak mOpaBWIIO, OaHHYD
pPeaKuuKn OCYIMEeCTRBISIT B pPaCcTBOPUTEJe, TaKOM Kak TeTparuapodypaH
WM OUDTUIIOBHM 520Mp, IPM 3HAUEHUAX TeMIepaType B IOMala30He OT -
78 mo 25°C. ConeumaJMCTH B HOaHHOM O0OJIACTM TeXHUKM TakMe aMMUIe, Kak
aMUIOE QOpPMYJIHL 7, OOHUHO HaszHBalT "ammpmaMm BalHpeta", a Takou BUIO
IpeBpalleHMsa OOBUHO Has3HBalT "CHMHTE30M KeTOHOB BaliHpeba-Hama'.

CMm. Synthesis 2008, 23, 3707-3738 ¥ NOpUBOIOMMEHE TaM CIpPaBOUHHE

MaTepHualHl.
Cxema 4
7
la
o R
o N__
R'*Li mmm R'*MgX 7
z X IR 20
o Xy rY > ®3), R
Ry 6 m |
7 5

roe R20 mpegmcraBiydger coBom CHs mim COCHs, M Rl2 npenmcrTaBigeT
coboM aJIKMJI, aJIKeHWJI MIV aJIKMHWII

Kak moka3aHO Ha cxeMe b, coenMHeHMSI OQOpMyJIHL 8 MOT'yT OHTB
IIOJIYYEeHH C IIOMOUWLI OCYIEeCTBJIeHUSI peakKUMM KUCJIOT QOpMYyJIHL 9 C
aJIKMJIaMrHaMmu, CIIMPTaMu WU THOJIaMH GOPMY JIEL 10 (roe R1b
IpencTaBJIAeT cobomn aJIKOKCH, AJIKUIITHO W AJIKMIJIaMUHO ) B
IPUCYTCTBUM oOes3BOXMBAKIETO codueTaKmero peareHTa, TaKoTro Kak
nponuidochoHOBHM aHTUIOPUI, OULMVKIIOTEeKCUIIKapOO UMMM, N-(3-

OVIME TUJIaMUHOIIPOIMI) =N '-sTunkapdooumumvmn, N, N'-xapOoHMIONMMMUIA 30,
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2-xJiop-1, 3-OUMe TMJIMMUIOA30JIMA  XJIOPUL WM 2-XJIOp—1-MeTUJIINUPUIVNHNA I
nomum. PeareHTH Ha IOJIMMEPHOM’ [IOOJIOXKE, Takue Kak
UUKJIOTeKCUIIKapOOOUMMMI Ha I[OJIMMEPHOM T[OIJIOXKEe, TakXe HABJISARTCSH

rnnogxomamymm. Kak IIpaBMJIO, IOaHHEE pPpeaKlIVM IIPOBOOAT IIPM 3SHAWEHMAX

TeMIepaTypH B OuanasoHe or 0 mo 60°C, B pacTBOpUTeJle, TaKOM Kak
OUXJIOPMETAaH, aleToOHUTpui, N, N-oguMeTuindpopMaMul WJIM 5STuUjalleTaT, B
IPUCYTCTBUU OCHOBAaHMA, TaKoIO Kak TPU3 TUJIaM/H, N, N-
OUMBOIIPONIMIIaMUH MIIN 1, 8-ouazsaduumukio[5.4.0]yHnoen—7-eH. CM.
Organic Process Research & Development 2009, 13, 900-906 mus
YCJIOBUV coueTaHMus, TOe UCIOJbL3yeTCHa NPponMIdoCchOOHOBHM aHIUIPUI .

CxemMma 5
O OH

NP . X NR20
® 10 R~
m

9 8

rone R20 mpencrarsiseT cobor CHs mam COCHsz, m RP mpenmcrariiser
cofoM aJIKOKCHU, AaJIKMJITHO MM aJIKMIJIaMUHO

Ha cxeme 6 coenmHeHuMAa o¢oopMyJel 11 (rme R* mpemcTaBygeT coboun
R4, OR® mjm NR2R®P) mMOTyT OHTL JI€TKO IIOJYYeHH C IIOMOmbI pPeaKLun
KOHIOeHCalUuM aMMHOOPTaHUUYEeCKOT O, IMIPOKCUIIaAMMHOOPTAHUUECKOTO WM
TUIPaABUMHOPTAHUMUECKOTO COeOMHEeHMS C CcoeauHeHMeM OQopMyJiHl 8, Kak
NPaBUJIO B IMNPUCYTCTBUM JIMOO KUCJIOTHE, JMOO OCHOBaHMUA. Kak OpaBUIIO,
peakluy IOPOBOOAT B pPacTBOPUTEJISX, TaKMxX KaK MeTaHOJI, STaHoJ,

IMXJIOPMETAaH WJIM TOJIYOJI, IIPM 3HaUeHMAX TeMIIlepaTypPel B IOIMallasOHe OT

20 pmo 110°C. TMomxomamye mJsg MNIPOBEIeHMA pPeakKUMi KUCJIOTH BKJIOUAIT

Des OT'PaHMUEeHNA HeOpT'aHMYEeCKNEe KMCJIOTEI, TakKNre Kakr
XJIOPMCTOBOOOPOIOHEIE KMCJIOTEHL, n OpraHMYeCKMe KHMCJIIOTEH, TarmMme Kak
YKCYyCHaAa RKMCJIOTa u TpM@TOpyKCVCHaH KHMCJIOoTa. logxonm4gmue IJIAd

OCymeCTRBJICHMA pPearumm OCHOBaHIMA BKJIDY AT Des OT'PaHMUEeHNA
I'MOPOKCHIOEL, TarMe KakK TI'MOPOKRCHMIO HaTpMA, KaPGOHaTH, Taxrme Kak
KaPGOHaT HaTpmM4d W KaJli4d, 1 OpraHMUYeCKNre OCHOBaHNMA, Tarme Kak

anmeTaT HaTpMAd M IIMPMIOVIH.
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CxeMa ©
RX
H,NRY, 111 Rl
0 R! 5 X
H>NOR™ HIIH
6ar, 6b

H,NNR®'R z

n Z\Rzo . s | AN \‘RZO

Jm T KHCIIOTA MITH OCHOBAHNE
8 11

rome R20 mpepmcraeiigser cobor CHsz miam COCHs, u R¥ mpemcrTaBJigeT
cobom R, OR® mym NR6aREP

Kak nokazaHO Ha cxeMe 7, OeH3WUJIIOBEE CIMPTH GOPMyJiEl 12 MOTyT
OHTE TIOJIYyUeHH IIYTEM BOCCTAaHOBJIEHMA aJIbOeTrMmoB o¢opmyJiel 13 C
IIOMOIIL 0 OOJIBIOTO pasHoobpasmda criocobos, XOPOIIO M3BECTHHX
crieuMaJMCcTaM B IOaHHOM o06JacTM TexXHUKM. IoOxXomAmre BOCCTAaHOBUTEJIU
nJjis peaxkuum BKJIOYAT tes OTpaHMUeHU S dopormopun HaTpUH,
AJOMOTHUIPUI JIUTUS U OUMU30OYTUIIAJIOMUHUNTUIPKUIO . [OJI4 IaHHOW peaKLuM
TaKxe MOOXOOUT pAan pacTBOpuUTEJIEN, KOTOPHM BKJIOUAET ez

OT'PaHMYEeHNA MeTaHOJI, STaHOJI " TeTpaI'Mﬂpoq_)ypaH, InprnyeM

TeMIIepaTypPrl peakKlrr, KakK IIPpaBMJIO, HaXOoIOATCA B IMalla3OHe OT -10°C

no 25°C.
Cxema 7

H

0 H HO u

HMCTOMHMEK THIPHIA 7
X £ga0 > s SR
(R3)m_| (R )m |

12

13
raec R% npeactaemiet ¢ob0i CHa umm COCH3
Kak mniokazaHO Ha cxeMe 8, OeH3WJIOBHE TI'aJIOTeHUOE OQopMyJiel 14
(rme X mnpencraBJageTrT cobor Cl, Br wmiau I) MOTYT OHBTH IIOJIYUEHEH
IyTeM 3aMelleHusd COMPTOBOM TIPYINE coelIVHeHMS QopMyJH 12 Ha
TajJioreH C TIOMOIIEL 0 OOJILIWOTO pasHoobpasusa criocobos, XOPOoIo
M3BECTHEIX ClIeluajJucTaM B OaHHOM of0JlacTu TexHMKM. B oOIHOM U3
TaKMX CIHIOCOO0OBR WMCIOJB3YIT THOHWUIIXJIOPUIL, Heobd3aTelbHO ¢ N,N-
OVMeTUIIQOpPMaMUIOM, B pPaCTBOPUTENIAX, BRKILUAIMUX ©0e3 OTpaHUUeHUId

IMxXJIOpMEeTaH, TOJIYOJI, xJ0pPOodopM, u Ges pacTBOpPUTENS opu
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TeMIlepaTypax, cocTaBadgmMx Kak ImpaBuyo  0-80°C. B kauecTBe
aJIbTEePHATUBE CcoeIMHeHMsA QopMyJiEl 14 MOTyT OHTH IOJIYYeHH U3
OeH3UJIOBEIX CIMPTOB  GOopMyJiEl 12 C UCHOJB30BaHMEM  (OOCOHOPHOTO
peareHTa ¥ TaJIOTeHMIHOTO peareHTa. TUIOMUHEM GOCPOPHEIM peal'eHTOM
aBJgeTcd TpUudpeHMIIOOCOMH, a TaJIoOTeHMIHBle pealeHTH BKJoUanT 0e3
OTpaHUUYEeHUA TeTpalraJloTeHun yoJepona, N-TaJjloTeHCYKUVMHUMAL,
IVTaJIoOTeHuI M TeTparajoreHMeTaH. IllogxonAamue OJsS OaHHOM peakluu
PACTBOPUTEN BRJIOU AT Bes OTpaHUYeHN s IVXJIOpMEeTaH,
TeTparuiIpodypaH ¥ aleTOHUTPWUII, U TUIMUYHHE TeMIepaTypH peaKluu
HaxoOmdTcd B OuanasoHe -78-50°C. [aHHad IIOCJeOHSS peakKlLMd XOPOolo
M3BECTHa ClIeluajJucTaM B HaHHOM 0OJlaCcTM TeXHUMKM U Ha3HBaeTCHd
"peakuue Annesaa". g OpuMepoB c¢cM. Smith, M. B.; March, J.
March's Advanced Organic Chemistry, 6° u3m., cTpaHuue 576-580;
John Wiley & Sons: Hoboken, New Jersey, ¥ TIIpUBeIOeHHHE TaM

CIIPaBOUYHEIE MaTepHWalJlkl.

CxeMma 8

H H

HO X

H H
TaIOTCHU JHEIA PCATCHT
‘ X Z\RZO I = Z\Rzo
3 - 3

® ) R

12 14

e R% upeacrasier codoit CH3 wm COCH3, u X npeacrasier coboit Cl, Br wim 1

BEeH3MJIOBEI TeTepoaToM Ha cxeMe 9, coIepxamuyi coelVHEHUe
bopmysier 15  (rme R mnpencraBsger cob®oM  aJIKOKCM, aJKMIITHO WK
aJIKMJIaMUHO) , MOXeT OHTL JeT'KOo IIOoJyYeH CIelMaJIMCTOM B OaHHOM

obacTu TEeXHUMKN IIOCpelCTBOM peaKLIMM 3aMelleHV A, HpOBOHMMOﬁ C

CoeIMHEeHVEM  QOPMYJIH 14, c MCIIOJIE30BaHMEM  COOTBETCTBYKHIETO
TreTepoalIKMJIBHOTO peareHTa ¢opmyJel 10 (cinpT, aJIKUJIaMVH  WJIU
THMOJI) , Kak mpaBUJIO B IPUCYTCTBUM OCHOBaHMA. [Mogxomamme
pacTBROpPUTEIIN 0 peaxkuum BKJIOUAT tes OTpPaHNUEeHN A

TeTparuopodypaH, N, N-guMe TmIdopMaMmI, Al TOHUTPWII, TOJIYOJI WU
ouxJiopMeTaH. llogxomamye OCHOBAaHMSA IOJIS PeakUMM BRJOUAlT 0es
OTPAaHUUYEHNS IMIOIPOKCHIE, TaKMe KakK IMIPOKCUI HATPUSA U IUIPOKCHUI
KaJus, TUIOPUIHEHE OCHOBaHMS, TakMe KaK I'MIPUI HaATPUsa, KapOoHaTHHE

OCHOBaHM4g, Takrme KakK KaPGOHaT HaTpm4d W KaJli4d, n OpIl'aHMYECKIUE
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OCHOBaHMA, TaKMe KakK TpuUusTuiIaMyMH ¥ N, N-IUDTUIM30NPONMUIaMHUH .
Kpome TOTO, B IaHHOM peakKUMM HeoOA3aTeJIbHO MOXHO [IPOU3BECTHU
3aMeHy Ha vonoum, HallpyMep nommun HaTpuA W nommno

TeTpa@yTMHaWOHMﬂ .

Cxema 9
x H
H
HRw
X I g20 10
R
QCHOBAHHC
14

rone R20 mpepmcrarsigseT cobor CHs myam COCHsz, u RIP mnpemcrariiger
coBOoM aJIKOKCHM, aJKMUITHUO WM aJIKUJIaMKHO

Kak mokazaHo Ha cxeMe 10, cyJdbpdpoH (n=1) M CyJbQOKCHIE (n=2)
bopMyJiel 16 MOTYT OHTL JIeTKO IIOJIYUeHH 3a CcueT OKMCJIeHUMA
coemmHenusa o¢opmyse 17 (rme A  mOpemcTaBigeT codom A-1, wum R2l
opencrTaBJgeT coOoM aJIKMJI WM TajloreHaJIKMJI) C IIOMOMbI OOJIBIOTO
pa3Hoobpasusa CcrHocoboB, XOpPOUIO M3BECTHEX ClelMaJucTaM B OaHHOMU
obJlacTU TexXHUKM. I[loOxXomAamue pealeHTH OJI4 IOaHHOM peakKUMM BKJIIOUAT
Bes oOTrpaHMUEeHMd IUTUIPOIEPOKCUL, 3-XJOopOeH30JIKapOOHOBYI KUCIOTY,
nepronaT HaTpud M OKCOH. TUMIMUHEE pPacTBOPUTENIM OJIS IaHHOM
pearkumm BKJIOUAT OUXJIOPMEeTaH, MeTaHOJI, TeTparugpobypaH u

YKCYCHYK KHMCIIOTY, M TUIIMYHEIE TeMIIePaTyPH peaKlIMM HaXOoOATCHAd B

oMamnasoHe oT -78 pmo 50°C. Cepa cHauajla OKUCIAETCHS OO CYJIbboKcHUIa

(n=1) c D$DocJyemyomMM OKMCJIeHMeM IO cCcyJdbdoHa (n=2). TmaTeJibHOe
HabJogeHme 3a XOIOM peakumm c IIOMOIIBIO oOmenpnu3HaHHEIX
aHaJIUTHU4eCKUX criocof6os (T. e. TOHKOCJIOVMHOM  XpoMaToTrpadun,
A0epHOT'O MaTHMTHOTO pPe30HaHca M T. HO.) IO03BOJAeT BHIOSJIUTDH

CYJIBQOKCHUI MM CYJIBEPOH.

Cxema 10
" sr>! S(0y,R*!
H H
Z OKHCTAFONICE CPEJICTRO Z
, | R \Rzo - X | = ~ RZO
(R )m_l (R )m_|
17 16

roe R20 mpencraBjger cobom CHs mim COCHz, m R2! npenmcrTaBiiger
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coboM aJKMJI MOV TaJIoOTeHaJIKWUJII

Ha cxeme 11 coenuHeHMe OQOPMYyJIH 18 MOXHO JI€T'KO IIOJIYUMTH 3a
CUeT aJIKUWJIMPOBaAHUSA COeIMHeHUd OQOopMyJiEl 19. 3T0 MOXHO OCYIECTBUTH
C [IpMMeHeHMEeM COOTBETCTBYKIIETO AJIKMJINPYRIETO peareHTa B
IPUCYTCTBUM COOTBETCTBYKIETO OCHOBaHMA. llogxonmdmye pacTBOPUTEIIN
OJIS IaHHOM peakKuuM OOBUHO BKJIOUAT IIOJIAPHLE PaCTBOPUTENM, B TOM
umciye ©0e3 oTrpaHudyeHus N, N-guMmeTuIdopMaMul, OUMEeTUIICYJbEOOKCUI,
ALEeTOHUTPWMII WM TeTparuigpodypaH. Il[oOxXoOAmMe OCHOBaHMSA  OOBUYHO
BKJIDUAKT 0e3 oIpaHMUeHUSd TUIPUI HaTpMd, aMuI HaTpugd, IUIOPOKCUID

HaTpMd M IOVMM3OIIpOIIMJjIaMMI JIMTWMA. TeMHepaTypr PeakKlMM HaXOOATCHA B

muanasoHe oT 0°C mo 100°C, kxak oIMcCaHO B IIpHMepe cuHTesza 5.

Cxema 11

H R

NC NC
H H
Z V4
\ PG . X ~pG

R)m (R)m

19 18
Kak 1okaszaHO Ha cxeMe 12, coenuHeHHe ©QopMyJiel 20 MOXHO

[IOJIYUUTE I[IOCPENCTBOM IOEe30KCUIeHMPOBAHMA coeamHeHMsa oGopmyJsH 21. B
OOHOM M3 CIOCODOOR MCHOJB3YIT KaTaJlM3aTop Ha OCHOBe IIepexOOHOTO
MeTalJlJla B TIPUCYTCTBUM MCTOUHMKa TI'MIPUIa M HeoOA3aTeJbHO B
IPUCYTCTBUM KMUCJIOTH C MCIOJIL30OBaHMEM pPaIda pPacTBOPUTEeJIeNM, BRJIOUAS
MEeTaHOJI M STaHoJI. THUIMUHHMK KaTaJlM3aTop Ha OCHOBe IIepexXOIHOTO
MeTaJlJla IIpenOcTaBjisgseT coboy najjlaiui Ha yIJlepole, a CTaHIapTHHE
VUCTOUHMKM THUIPMIa BKJIOYAT Tas000pas3HHM BOIOPOIH, JMbo  mOpwu
aTMochepHOM IaBJIeHUM, JMOO IIPM IIOBHIEHHOM, WJIM (opMMAT aMMOHUSI.
KrcJioTs, VCIIOJIb3YeMbEle  IJIS  OaHHOM  peakluu, MOTYT  BRJIOUATH
XJIOPUCTOBOOOPOIHYIO KUCJIOTY, CEepHVYIO KUCIJIOTY u napa-
TOJIYOJICYJILOOHOBYID KUCIJIOTY. IlpuMep OaHHOM peaKUMM MOXHO HaWTU B
J. Med. Chem. 1992, 35, 1818. Bo BTOopoM crocofbe [IPpUMEHSKT
VMCTOUHMK THUIPMIOA B KOMOMHALIMM C KUCJIOTOM. THUIMUHEE MCTOUHUKU
TUOPUOA BKJIOUALT TPUDITUIICKMIIAH M OopoTMIpUI HaTPpUS B KOMOMHALUM C
KMcJoTamMu  BpsHCcTema, TakMMM Kak TpUOTOPYKCyCHasd KMCJIOTa H
YKCyCHas KuUCJIOoTa, WIM KucJoTammu JibloMca, TakuMM Kak 20upar

TpexdTopucTOoTOo OGO0pa. PacTBopuTeseM OJS OaHHBX peakKUuui MoXeT OHTh
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oTHmeJIbHasA KUCJIOTa VI CMEChHb c pAanoMm IpYyTUX OOBIUHEBIX
pacTBoOpuUTeJIel, TaKuMx Kak »OUXJopMeTaH WMJIM alleTOHUTPUII. IlIpuMep
OaHHOM pPeaKUMM MOXHO HauTu B US 2007/0003539 wmim Ha cragnm B
IpyMepa CHUHTe3sa 6.

Cxema 12

1 1
R R
HO H
H H

PG - PG

(R?) Ry

21 20
Kak TIoka3aHO Ha cxeMe 13, coeduHeHMe @QopMyJiEl 22 (Tme Ri2
npencTarjgeT cobo¥  aJIKWJII, aJIieHMJI WM AJIKVHIII) MOT'YT OHTH
[IOJIYYEHE C TIOMOIBK OCYIECTRBJIIEHMA pPeaKUMM MeTaJJIoOPpTaHUuUeCKUX
peareHTOB, TakKMX Kak MaTHMMOpTaHUUYecKMe WIXM JIUTHUHMOpTaHUUYecKHue
peareHTH, C aJbmermMmamMmv OQopMyJiel 23. Kak MpaBUJIO, HaHHYKD pPeaKIMro
OCYIECTRBJIAT B pPacCTBOPUTEIE, TaKOM Kak TeTparMapodypaH WK
OIVSTUJIOBEM 20MpP, IIPM 3HaAUEeHMAX TeMIepaTyphH B IOMala3oHe oT —-78 1o
25°C. IlpMep TaKoOM peaKlUMM MOXHO HauTu B Synlett, 2016, 27, 789,

WY KakK OIMCaHO Ha cTamumM A [IpMMepa CHHTes3a 6.

Cxema 13
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Z-. Z
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3
R)m
M npeacrasusaer coboit MgBr, Li

23 22
Kak mniokazaHo Ha cxeme 14, coenuHeHUsa ©¢opmyJiel 25 MoTyT OHTB
[IOJIYYEHE C IIOMOMBI KaTaAJIM3UPYEMOTO IEPEeXOOHBEIM METAaJIJIOM COUeTaHUA
LUMaHOTPYINE C coeOuHeHMeM ¢opMmyJel 24 (R32=Br wmiau I). YCJOBHUS IOJdg

OaHHOM peakrumm OOBIUHO BKJIOUY AT HaJlndlre VMCTOUHHMKa IIMaHVIOa n

MeIHOTO KaTaamMsaTopa WU najjannueBoTo KaTajusaTopa c
cokaTamMsaTopoM. Kak HOpaBUIIO, OaHHYID pPeakKLUM OCYHECTBIIAT C
rajioreHyagoM Menm (1) B [OPUCYTCTBMM JIMT'aHOa, Takoro Kak @ 2-
(MeTMJIaMVHO ) 3 TUJIaMUH VI TpaHCc—-N,N'-OouMe TUIILMKIIOTeKCcaH—-1, 2-

OIMaMH, C COJIbK B BMIe LMaHMIOa MeTajula. HaHHYD peakKLMin MOXHO
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IPOBOIUTEL B pAde IIOJAPHHX AalpOTOHHHX pacTBOpPUTEJIelV, Takux Kak
N, N-nyMe TrIIhopMaMII, TeTparuapodypaH, alle TOHUTPWII, N-MeTui-2-
IMPPOJIMOOH WM TOJIYOJI, I[IPpM 3HaUeHMAX TeMIlepaTyphl B IOMalas3oHe OT
100 mo 210°C. CneumangmucTaM B »aHHOM o0O6JaCTM TeXHMKM »aHHasd
peakuusa M3BeCTHa Kak peakumsa PosenMyHIa-(oH BpayHa. IlonoOHEE
YCJIOBMSA MOTYT IpenrnoJjiaraTh MWCIOJIbB30BRaHMe LIMaHuMOa Menu(l) mnopu

HaJIMUMM WM OTCYTCTBUM »HOOABJEHHOI'O JIMI'aHIa M MCTOUHMKA LMaHMIA.

AHaJIOTMUHOE coueTaHue MOXeT OHITE BEI3BAHO [IpVYMEHEHVEM
najjiagueBoTo KarTajamusaropa, TaxKoITo Kak
TeTpakuc (TpubeHmiIdocOmH) najjlaomi, ovaueTar najianmg VI
TpUcC (IMOeH3UIMOeHAalle TOH ) OIUllalljlaiui, C HeoO43aTeJIbHEMA

bOCOMHOBHMM JIMTAHOAMM M COKATAaJIM3aTOPOM, TaKKMM Kak LMaHMI LWHKA.
TakMe peakLMM MOXHO OCYMEeCTBJISATL B pPAOe IIOJISPHHEX allpPOTOHHEX
PACTBOPUTEJIEN, TaKUX Kak N, N-guMmeTniIdopMaMm1I, N-MeTmji-2-

IIMPPOJIMOOH, aleTOHUTPUMII U 1, 4—,JII/IOKC8.H, IIPM 3SHaAUeHMAX TeMIIepPaTypPE

B 1mmamnas3oHe oT 80 mo 150°C. B kauecTBe aJlbTePHATMBH [aJJIadyVeBhIT
coKaTaam3aTop, TakoO¥M kKakK TajioreHuny wMenmu(I), ¥ CoOJIb B BUIE
UMaHyIa MOXHO IIPMMEHATHL BMeCTO LUMaHMIOa LUMHKa [OIpY  [IOLOOHHX
YCJIOBUAX . llpuMep »OaHHOM peaKLUMM MOXHO HawTM B J. Am. Chem. Soc.

2003, 125, 2890, m kKak OIMCaHO Ha cTamuu C IIpuMepa CUHTe3a 6.

Cxema 14
g R g R
- NN
®®), R,
25 24

CoenuHeHus o¢opmyJ 24, 22 m 20 MoryT OHTH JIETKO IIpPEeBpPAalleHH B
coenMHeHMa OQOpMyJiIel 1 C TIpMMeHeHMeM CIIoCO00B, OTOBOPEHHEX IIO
OTHOINEHMID K CcxXeMe 3 UM cxeMe 1, OyTeM yIaJleHMS 3BalMTHOM TPYIIIH
PG-Tpylne M IMOCJHEOYKRINETO allKMJIMPOBaHUA C COEIMHEHMEM OQOPMYyJIE 3.
CrienmaamcTy B OaHHOM obiacTu TeXHUKUA OymeT [IOHSATHO, UTo
pasJiMuHEle QYHKIMOHAJIBHEE TPYIIHE MOXHO IIpeBpalaThk B IpYyIUe TIPYIIIH
C TIoJIydeHMeM pPasJIMUHBIX COoeOMHeHMr QopmyJiel 1. JJIS HaOeXHOTO
MCTOUHMKA, B KOTOPOM IIPOCTO U SACHO NIPOMJUJIOCTPUPOBAHO B3aMMHOE

IpeBpalleHre bYHKIMOHAJBHEX TPy, CM. Larock, R. C.,
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Comprehensive Organic Transformations: A Guide to Functional
Group  Preparations, Znd Ed., Wiley-VCH, New York, 1999.
Hanpumep, IIPOMEXYTOUHEE COeIMHEeHMA OJ4 TOoJIydeHUusS  COoeIMHEeHUM
dopmyJsiEl 1 MOTYT COHOEpXaThb apoMaTHUUeCKMe HUTPOIPYIIIE, KOTOPHE
MOXHO BOCCTaHaBJIMBAaThL oo aMMHOTPYIIII 7 3aTeM npeppamaTb
IOCPedCTBOM peaklui, XOpOolUlo M3BEeCTHHX M3 YPOBHS TEeXHUKM, TaKUx
Kak peaklus SaHIMeMepa, B pasJIMuHble TaJIOTeHUIOE C II0JIyUdeHMeM
coemuHeHUM o¢opMyJiel 1. Takke BO MHOTUX CJIyuasx IIpUBEeIeHHLE BLIIE
pPeaKLUMM MOXHO OCYIEeCTBJIATE B aJlbTEPHATMBHOM IIOpPAIKE.

CilenyeT IIOHMMATb, UYTO HEeKOTOPHE BHIIEOIMCAHHHE peareHTH U
YCJIOBUSA PeaklUuM OJIS I[IOJIYyUeHMsa coeOuHeHuM oGopMyJiel 1 MOTYT OHTDH
HECOBME CTHMEIMA C onpenejle HHEIMU GYHKIIMOHAJIbHEMA TpyInaMu
IPOMEXYTOUHEX COoeOMHeHuM. B TakuMx cCJydasax BRJOUeHMEe B CHHTeS
IOCJIeNoBaTeJIbHOCTEeM OJIS  SallMTH/yIOaJleHMd  SallMTHOM TPYINE MU
B3aMMOIIpeBRpaleHun OYHKIMOHAJIbHEIX TPy BynerT CrnocoOCTBORBATH
[IOJIYUYEHVID TpeOyeMEX NPOOYKTOB. I[IPMMEHEHME M BEOOP 3BallMTHBEIX I'PYII
OyoyT OUEeBUIOHE IJIA CleluaJucTa B 00JJaCTyM XMMMUECKOT'O CHUHTEe3a
(cm. Hanpumep Greene, T. W.; Wuts, P. G. M. Protective Groups 1in
Organic Synthesis, 2nd ed.; Wiley: New York, 1991). Cneumajaucty
B IOaHHOM 0O6JIaCTM TexXHUKM OyIOeT IOHATHO, UYTO B HEKOTOPHX CJydasax
nocjie BBeIeHMsS IOaHHOTO peareHTa, Kak IoKasaHOo Ha JioboM oTnesbHOM
cxeMe, MOXeT OHITH HeOoOXOOUMO OCYIleCTBJIEHNE OOIIOJIHUTeJIbHEIX
OOMENPUHATHX CTaIui CHMHTe3a, He OIMCAHHHX I[IoOpoOHO, C lLeJb
BHIIIOJIHEHMS CUHTe3a CoeIMHeHuM ¢opmyJiel 1. ChoeumMaJUCTy B IaHHOM
oBJIaCTM TexXHUKM TakKxe OyIOeT IIOHATHO, UTO MOXeT OHTb HeOOXOIMMO
OCYyIeCTBJIEHNE KOMOMHAaLIUN cragum, NIPOMJIJIIOC TPUPOBaHHEIX Ha
BHIIeYKa3aHHHX CXeMax B TIOopaIKe, OTJMYUHOM OT IIpelrnojilaraeMoIo
KOHKPETHEM I[OPAOKOM, IMIpelcTaBJIeHHBIM OJIA IIOJYYeHMS COoeIMHeHUM
bopmyJsier 1.

Takxe CIeluMaJMCTy B JaHHOM o006JacTM TexXHUukM OyIeT IIOHSTHO,
UTO COeIMHEHMSA OQOPpMYJIEl 1M IIPpOMEeXyTOUHHE COEOMHEHWUS, OIMCAHHHE B
OaHHOM IOKYMEeHTe, MOXHO IOIBEPTHYTE PAa3JIMUHEM B3JIEKTPOOUIIEHEM,
HYKJIeOQWJIbL HEIM, panvKaJibHEM, MeTaJIJIOOPTaHNY e CKMM peaxkumamM,
peaxkuuaM OKMCJIEHUSA u BOCCTAaHOBJIEHUSA C LEJIBIO nobaBJIeHNA
3aMecTUTeJIeV MM MOIOIMPUKALIMM CYMEeCTBYIUX 3aMeCTUTeJIel.

Bes OOIIOJIHMTEJIEHOT'O YTOUHEHNA InpenriojiaraeTc4d, uTo
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CIIelMaJINCT B OaHHOM’ oByiacTu TeXHUKN C VICIIOJIE 30BAHUEM
IpenmecTBYyKIeTo OINIMCaHMA MOXET VCIIOJIbL30BAaTh HacTodlee
n300peTeHre B HambOoJiee IIOJIHOM €TI0 o0weMe. HacTodmee wm300peTeHUe
WILJTIOC TPUPYIOT cllenyrmmye HeoT'paHUUMBaKIMeE IPUMEPH . Craoumu B
clJenynmmMx IIpuMepax WIICTPUPYIT Ipolelypy IJS KaxIorW cCcTaluu B
CYMMapHOM CHHTETUMUECKOM IIpeoBpa30BaHuM, U MCXOOHOE BelleCTBO OJII
KaxIioy cTamiuy Heo0Osg3aTeJIbHO HOOJDKHO OHTH  IIOJIYUEeHO C  IIOMOIMbBIO
KOHKPETHOM IIOOTOTOBUTEJILHOM cramumu, npouenypa KOTOpOM
ONMCHBaETCS B IPYyTUX IIpUMepax MM CTaIusax. 3HaueHUS IIPOLEHTHOTO
comepxaHus NIpUBeIeHH 1o BecCy, 3a VCKJIIOUEeHEM cMecen
XpoMaToTpaduuecKx pacTBOpUTeJIeV WM cJydaes, KOoT'ODa YyKasaHo
VHOe. Homm ¥  3HaUYeHMS  [IPOLIEHTHOTO comepXaHMsa IOJIS  CMeceHn
XpoMaToTpaduuUecKrx pacTBOPUTEJIel IOpuBeleHH IO o0BbeMy, ecJu He
yKa3aHo MHoe. CrHekTpel 'H SAMP BHpPaXeHH B ppm CO COBUTOM B CTOPOHY
cinaboro IoJIA OT TeTpaMeTuJiIcuJiaHa; "s" o03HadvaeT cuHDIer, "d"
o3HadvaeT nyreT, "t" ozsHauvaeT TpuretT, "gq" o3HauvaeT kBapTeT, "m"
OB3HadvaeT MyJibTUILIeT, "dd" o3HauvaeT »BROMHOM nyIieT, "dt" os3HauvaerT
OBOVHOM TpUILJIeT, "br s" o3HauaeT MUPOKUM CHHIUIET. MacCC—-CHIeKTPEH
(MS) mpencTaBJIeHH B BHUIEe MOJIEKYJIAPHOM MacChH MCXOIHOTO MOHa C
HauboJiee BEICOKMM OTHOCUTEJIbHEM comepXxaHmeM M30TOoIla (M+1),
oBpasoBaHHOTO Ipu nobaBJeHMM H+ (MOJIeKYJIAPHEM Bec 1) K MOJeKyJle,
mmm (M-1), ofpa30BaHHOTO IIpu IHoTepe H+ (MoJekyJispHasd Macca 1)
MOJIEKYJION, HabJogaeMoTo npu VICIIOJIbL 30BaHUMU XUOKOCTHOM
XpoMaToTrpadpun COBMECTHO c Macc-CcleKTpoMeTpuen (LCMS) , c
MCIIOJIL30BAHMEM TOM MJIM MHOM XUMUUECKOM MOHUI3ALUUM IIPU aTMOChHepHOM
oDaBJjieHun (AP+), Tme "amu" o3HauaeT aTOMHHE eIMHMIE MacCCH.

I[IPVMEP 1

IToJslydyeHMe 2= [ (5-xJIop-2-NUPUMUOMHWII) OKCU] -N- (2,2, 2-
TpudTOP>TUII) ODeH3aMuIa (coenmMHeHMe 28)

Crammga A: [IOJIydeHMre 2-MeTokcu-N- (2,2, 2-
TPUOTOPSTUII) OeH3aMmuIa

PacTtBOp 2,2,2-TpUdTOP3TUIIAMMHA (1,28 1, 12,89 wMmoJIB) U
TPUBTUIIaMUHA (4,1 ™, 29,31 MMOJIb) B IOUXJIOPMeTaHe (30 1)
oxJjaxmaiau no 0°C. PeaKUMOHHYK CMecCh oOpabaTHBajM pacTBOPOM 2-

MeTokcubeHzouaxJopuna (2,0 o, 11,72 MMOJB) B OUXJIOpMeTaHe (8 M)
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npy TeMmreparype Huke 5°C. Of6ecneumBaay MeIOJIeHHOE HaTpeBaHMe
peaklMOHHOM cMecH oo KOMHaTHOM TeMIlepaTypPH . Hobaeianm
OEeVOHU3VPOBAHHYIO BOLOY n CMeChb pasneanu. Bonuywo bazy
BAKCTPpAIrMpoOBaJiM IOUXJIOpMeTaHoOM. OO0BeIMHEHHBe oplraHuueckre  dashH
npoMelBaju 1 H HCl ¥ HaCHIEHHHEM BOJIHEM pPacTBOPOM XJIOpMIa HaTpHUA,
BHICYIIMBAJIM CyJbGaTOM MarHUA WM KOHLEHTPUPpOBAJM IIOH BaKyyMOM C
[IOJIyUEeHVEM BeJioro TBEPOOTO BelmecTRa. Teepnoe BEMEeCTBO
OTOUJIE TPOBHRBAJIM OT I'€KCAHOB C IIOJIydeHMeM YyKa3aHHOT'O B 3al'OJIOBKe
coemuHeHUsa (2,24 1) B BHUIEe TBepOOI'O BelleCTBa.

lH aMP (400 MIw, CDCls) & 8,20 (d, 2H), 7,49 (t, 1H), 7,10
(¢, 1), 7,00 (d, 1H), 4,10 (g, 2H), 3,99 (s, 3H).

Crammg B: [IOJIydeHne 2-Tunpokcu-N-(2,2,2-
TPUOTOPSTUII) ODeH3aMuIa

PacTrBOpP 2-MeToKCu—-N- (2,2, 2-TtpudTop>THiI) OeH3aM1Ia (T. e.
nponykrta cragumu A) (1,0 o, 4,28 MMoJb) B 0Oe3BOIOHOM IOMXJIOPMETAaHE
(20 M) oxJaxmajM C IIOMOWbI BOISHOM OaHM co JbmoM mo 0°C. PacTsBop
o kamuaMm obpabateeau 1 M pacrTBOopoM TpexbpommcToro ©Oopa (4,72
M, 4,72 MMOJIBE) B OUXJIOPMETaHe U IIepeMellMBaJlM B TedeHMe 3 YJacoB.
B3aTeM peaKUMOHHYK CMeChb BHUIMBAJM B BOOY CO JbBIOM UM pa3meldalu.
BomHyn (¢azy D»KCTparMpoBaliM IUXJIOPMETaHOM, a 3aTeM 5STujalleTaTOoM.
OObenOMHeHHEHE  OpraHMueckue  (ase [IPOMEIBAJIM  HACHIEHHEIM  BOIHBM
pPacTBOPOM  XJIOpHuIa HaTpuU4, BHICYIIMBAJIN cyibdpaToM — MarHUA u
KOHLUEHTPUPORBRAJIM IO BaKyyMOM C IIOJIYYEeHMEM TBepOOI'O EBeleCcTRBa.
TeBepnoe  BeNeCcTBO OTOUIBTPOBHEBAJM OT TI'eKCaHOB C  IIOJIydeHUEeM
YKa3aHHOTO B 3aroJloBkKe coelouMHeHua (475 w™Mr) B BUIOe TBepPOOTO
BelleCTBa.

lH aMP (400 MI'u, CDCls) & 7,44 (t, 1H), 7,40 (d4, 1H), 7,01
(d, 1H), 6,89 (t, 1H), 6,53 (bs, 1H), 4,13 (m,2 H).

Cranuga C: NoJIyuyeHMe 2= [ (5—-xXJIOpP—-2-NUPUMUIOVHWII) OKCH ] — N—
(2,2, 2-TpudpTopsTNI) —~OeH3aMMIa

K pacTtBOpy 2-TUIPOKCU-N- (2,2, 2-TpudTop>THi) OeH3ammna (T. e.
nponykra cramgum B) (100 mr, 0,456 MMOJB) B aleTOHUTpUJIE (3 M)
noSaBaganm 2, S-puxjgopnupummuaomne (71 wmr, 0,48 wMMoJIb) M kKapboHaT
kammusa (190 mr, 1,37 MMOJIbL) . PeakUMOHHYID CMecCh HarpeBaau mo 80°C B

TedeHNre 12 d4acCoB. PeakUMOHHYIO CMeChb pasoelldajin Ha BOOY u
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sTUaneTaT, OTOeJIAIM OplaHMueckyl (Gas3y, BHCyIMBaJIM CyJbdaToM
MaTHMSA ¥ KOHUEeHTPMPORAJNIM I[IOO BaKyyMoM. OCTaTOK OUuMIadM IIyTeM
XpoMaToTpadmr Ha CuUiIMKareje C IIOMOWBK 5 I'paMMOBOM KOJIOHKM Bond
elut, osmoupysa 20% sTuialeTaToM/TeKcaHaMM C IIOJIYUeHMeM YKa3aHHOTO
B 3alOJIOBKe COeOMHEHMHA, COeIMHEeHMA I[I0 HacTodlleMy M300peTeHUI, B
Bume Macja (0,30 r).

H AMP (400 MI'wu, CDCls) & 8,30 (s, 2H), 7,65 (d, 1H), 7,48
(¢, 1H€), 7,31 (t, 1H), 7,21 (bs, 1H), 7,00 (4, 1H), 4,75 (q,
2H) .

[IPVMEP 2

[NonyuyeHne 3-6yTen-1-ma-2-0pomM-6-[ (b-xJjop-2-
IUMPUMUIOVHWII) OKCK ] BeH30aTa (coeluHeHne 21)

Cramnusa A: nOoJydeHMre 3-0yTeHMII-2-0poM-6-THUIpOoKCHUOeH30aTa

K mnepeMemaHHOMY pPacTBOPY 2-0pOoM—-6-TUIPOKCUOEH30MHOM KUCJIOTH
(0,200 o, 0,921 w™MMOJB) B CYXOM IMXJOpMeTaHe (3 M) poGaBJsaiIu
OKCaJIUIIXJIOPUL (94, 8 MKJI, 1,11 MJI) " 2 Kalljm N,N'-
nuMeTuIdopMaMra. PeaKUMOHHYK CMeCh IIepeMellMBajiM IIpM KOMHAaTHOM
TeMIlepaType B  TeUeHUe 3 dJacos. B3aTeM peaKLUMOHHYK  CMeChb
KOHLEHTPUPOBAJM OO BakKyyMOM M OCTATOK pPacTBOPAIM B CYXOM
ouxJjopMeTaHe (3 wia), u obpabaTeBajau 3-0yTeH-1-oJoM (86,9 MK,
1,01 MMOJIb ) u 3 KarJsaMu TPUBTUIIaM/HA . PeaklLMOHHYIO CMecChb
IIepeMellMBajM IIPpM KOMHATHOM TeMlepaType B TeueHMe 18 YacoB.
PeaKlLMOHHYI CMeCb KOHIEHTPMPOBAJM IIOO BaKyyMOM Ha IMaTOMUTOBHIM
OUIIE TP Celite® m oummanmu C IOMOMBI KOJIOHOUHOM XpoMaTorpadum Ha
cumMkarejye, »iaoupysa 0-20% »>TujaleTaToM B T'eKCaHax C IIOJydeHUMeM
YyKa3aHHOTO B 3aroJiIoBkKe coelmMHeHmsg (0,117 1m).

H aMP (500 MIwu, CDCls) o 10,96 (s, 1H), 7,24-7,17 (m, 2H),
6,98-6,93 (m, 1H), 5,95-5,87 (m, 1H), 5,22-5,18 (m, 1H), 5,15-
5,12 (m, 1H), 4,47 (t, 2H), 2,62-2,57 (m, 2H).

Crammusa B: [IoJIydyeHue 3-0yTeH-1-uyn-2-0poM-6 [ (5-xJji0p—-2-
IVPUMUOVHWIL) OKCK ] BDeH30aTa

K repeMelaHHOMY pacTBoOpyY 3-6yTeHUI-2-0poM—6—
rMapokcmubeHszoaTa (T. e. IOPOOyKTa cTaimu A) (0,117 o, 0,431
MMOJIB) UM 5-XJIOop—2- (METUJICYJIEQOHWJI) ~IIMPUMUIOVHa (T. e. 5-xXJop—2-

MeTUJICYJIE QOHUIINIMPYMUIOMHA ) (99,8 MT, 0,518 MMOJIB ) B N,N'-
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oMeTuIdopMaMune (2 M) nobaridnm kKapboHaT kaiamsa (85,9 mr, 0,646
MMOJIL) . PeakIMOHHYI CMeChb IIepeMellVBaJlM IIpM KOMHATHOM TeMIepaType

B TeueHMe 18 YacoB. 3aTeM pPeaKUMOHHYI CMeChb OQUIIBTPOBaJIM Uepes

[OOYIKY nus OMaTOMUTOBOTO OUIILTPa Celite® u duIIbETPAaT
KOHIUIEHTPUPOBAJM IIOI BaKyyMOM. HeOuMIMeHHHN OCTaTOK OuMMaliM C
IIOMOMBID KOJIOHOUHOM XpoMaToTrpadmm Ha cuamukareie, o»sjaoupys 0-30%
STUJIalleTaToM B TI'eKcaHaxX C IIoJIyYeHMeM YKas3aHHOTO B 3al'0JIOBKe
coenuHeHUd, COeIMHEHMA IIO HacTodleMy M300peTeHND, B  BUIOE
TBepmoro BemecTBa (0,104 1).

lH aMP (500 MI'u, CDCls) & 8,48 (s, 2H), 7,53 (dd, 1H), 7,35
(¢, 1H), 7,17 (dd, 1H), b5,75-5,65 (m, 1H), 5,11-4,99 (m, 2H),
4,29 (t, 2H), 2,39-2,34 (m, 2H).

[IPVMMEP 3

[MosyueHue 3,3, 3-TpudpToprponnii-2-0poM—6-[ (5—-xJjop—-2-
NVPUMUIOVHWIL) OKCK ] OeH30aTa (coelOuHeHUe 26)

Crammusa Ac: [IOJIyYeHue 3,3, 3-TpudTOoprIpOonnII—-2-0pOoM—6—
rmMopokcubeHs30aTa

K mnepemMemaHHOMY pPacTBOPY 2-0pOM—-6-TUIPOKCUOEH30MHOM KUCJIOTH
(0,500 », 2,30 MMOJIE) M MOJIEKYJIAPHEX CUT B 3,3, 3-TpudToplpollaH-—
l-oje (15 wi) @pDoBaBIIANIM KOHUEHTPUMPOBAHHYID CepHyl kucjgotry (0,300
MJI) . PeaKIMOHHYID CMeChb HaTpeBaau npu 78°C B TeueHue 24 UYacoB.
PeakKLMOHHYIO CMecChb oXJlaxIaJiu oo KOMHaTHOMN TeMIlepaTypPh n
duIbETPpOBaJIM Yepes HeDOJbIy HNOOYIKY W3 IMATOMUTOBOTO OQUIBTPA
Celite®. OmubTpaT pas3baBiaiaM STUIlalleTaTOM MM [IPOMHBaJM BOOOM, a
TakXe  HaCHIMEeHHBEM BOIHHM pPacTBOPOM XJiopMIa HaTpusa. OTIeldasu
OpTraHUYeCKYy bazy, BHICYIUBAJIN Han cyJnbbaToM MaTHUSA u
KOHILEHTPUPORBAJIM IO BaKyyMOM. HeOUMIEHHHY MaTepuall OouMIlagn C
IIOMOMEBI0 KOJIOHOUHOM XpoMaToTrpadmy Ha cuImukarejse, sioupysa 0-20%
3TUJIAlleTaTOM B TI'ekKcaHaxX C I[IoJIyYeHMeM YKas3aHHOTO B 3aTl0JIOBKE
coenuHeHusa (0,268 1).

H aMP (500 MIwu, CDCls) 6 10,79 (s, 1H), 7,26-7,20 (m, 2H),
7,00-6,94 (m, 1H), 4,63 (t, 2H), 2,70 (m, 2H).

Cramua B: noJjgydyeHue 3,3, 3-TpudToplpolmii-2-0poM—6-[ (5-xJjop-
2-NUPUMUOVHWII) —OKCK ] BeHz30aTa

K repeMelaHHOMY pacTBopy 3,3, 3-TpudTOoprnponnii-2-0poM—6-—



6l

rMapokcmubeHszoaTa (T. e. OpoOyKTa cTamzmm A) (0,124 o, 0,396
MMOJIBE) M 5-xXJop—-2- (METUJICYJIE QOHWJI) IMPUMMUAOMHa (T. e. 5-XJiop—2-
Me TUJICYJIE QOHUIINIMPUMUIOMHA ) (95,1 MT, 0,475 MMOJIB ) B N,N'-
ouMeTuIdopMaMune (2 M) nobarjsaiau kKapboHaT kamud (82,1 mr, 0,594
MMOJIbL) . PeaKUMOHHYI CMEeCh IIlepeMellMBaliM [IPpM KOMHAaTHOM TeMilepaType
B TeueHMe 18 uacoB. PeakUMOHHYK CMeChb OQOUILTPOBAJIM UYepes MNOLYIKY
U3 OMaTOMUTOBOTO OQuiIbTpa Celite® u QuILTPAT KOHIUEHTPUPOBAJM IO
BakKyyMOM. HeOuMmeHHEM MaTepMuaJl OouMumajJy C IIOMOMbB KOJIOHOUWHOM
XpoMaTorpadum Ha  cuaMkarese, simoupya  0-30% sTuiauneTaToM B
T'eKcaHax C I[OoJIydeHMeM YKa3aHHOTO B 3al'0JIOBKe  COeIOMHEHUA,
CoenqMHEHMA I[IO0 HaCTOAMeMy M300peTeHMI, B BUIe TBEepIOTO BelleCcTBa
(55,0 wMmr).

IH aMP (500 MI'u, CDCls) & 8,49 (s, 2H), 7,54 (dd, 1H), 7,38
(¢, 1H), 7,20 (dd, 1H), 4,46 (t, 2H), 2,50 (m, 2H).

IIPVMEP 4

[MonyuyeHue 1-[2-xyop-6-[ (5—xXJI0pP—2 -NIUPUMUIVNHWII) OKCU ] QEHWIT] —
4,4,4-tpupTop-1-6yTaHoHa (coermuHeHue 107)

Crammuga A: [IoJIydeHue 2-XJIOp—6—-MeTOKCU-O— (3, 3, 3—
TPUOTOPIPONNMII) OeH30JIMeTaHoJIa

B peakuMoHHyKL KOJIOy BHocuim 1,92 1©m (79,18 wMMOJIB) Marl'HUA,
KaTaJMTUIEeCKOoe KOJMYeCcTBO Moma ¥ 50 MI HOPOCTOTO IOUSTUIIOBOTO
sdupa. CMeckr  HaTpeBaJM IO TeMIlepaTypsl BO3BpaTa  QJerMel U
nodasyaaamu 1,1, 1l1-tpudrop-3-monnponand (10,064 1, 47,51 wMmMmoJBE) B
TeueHre 30 wMmH. Of6ecHneurBajM OXJaxXIeHVe CMecuM OO KOMHaTHOM
TEeMIIepaTypPE U IIEPEHOCUJIM €e BO BTOPYK PeakKLUMOHHYK KoOJOy, KyIa

OHJIO BHECEHO 2-XJIOop-6-MeTokcHuOeHzaJbmerun (6,75 1, 39,59 wMMoIb)

u 75 ™  TerparmmpobypaHa npu -78°C. OfecneumBaJM HaTpeBaHMe
pPeakxklMOHHOM CMecH OO KOMHATHOMW  TeMIepaTypH, racuamM 1 H.
XJIOPUCTOBONOPOIHOM KUCJIOTOWM M pas3lelialM Ha IUSTUIIOBEM 20Mp U
coJieBOM pacTrBop. OpraHmuyeCcKyn dbasy BLHICYIIMBAJINU Hano MgSQaq,
OMIBTPOBAJIM M KOHIEHTPUPORBRAJNM C TIoJydeHMeM 9,4 T' HEeOUUIEHHOTO
IPpOOYKTa, KOTOPHM MCIOJB30BaJM Ha CJelykmel cTamguu 0es3 OUMCTKHU.

Crammg B: [IOJIYUEeHue 1- (2-xJop-6—-MeTOoKCUpeHMII) -4, 4, 4-
TeudTOop-1-0yTaHOHA

K pacTBopy 2-XJIOp—-6-MeToKCu-0o— (3, 3, 3-
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TPUOTOPIPONNUII) OEeH30JIMeTaHoJIa (T. e. HeOUMIIeHHOTO  MaTepuala,
[IOJIYydeHHOTO Ha cTraigum A, 9,4 1) B 175 M1 aueTroHa pobarjgsiam 15,7
MJI (42 MMOJIB) 2,64 M ©peareHTa JIKOHCa B TeueHue 15 MHMH.
PeaKUMOHHYID CMeCh IIepeMellMBaJlM B TeueHMe IOINOJIHUTEJIBHEX 30 MMH.,
racum 0,5 MJI M3OOpolaHoJa M pPa3lelsaM Ha IUSTUIIOBH 20Up U
BOony. OpraHMueckyil ©¢a3y BHCymMBaJIM Hano MgSOg, bubTPOBANIUL U
KOHLEeHTPUPOBAJIN . HeouumeHHEIM MaTepurall oummalu c [IOMOIIBIO
XpoMaTorpadmr C CcuIMKarejyeM, BJOUPYA C  IpalMeHToM '""'IekcaHa:
sTuIlalneTara” c nojayuenumeMm 7,0 I' YKa3aHHOTO B 3aT0JIOBKE
CoenVHEHUA .

lH AMP (CDCl3) & 7,32-7,24 (m, 1H), 7,00 (4, 1H), 6,84 (d,
1H), 3,82 (s, 3H), 3,09-3,01 (m, 2H), 2,64-2,51 (m, 2H).

Crammusa C: [IoJIydyeHue 1- (2-xyop-6-runporcubenms) -4, 4, 4-
TenudTOop—-1-0yTaHOHA

K pPacTBOpPY 1- (2-xjop-6-MeTOKCUbeHMIT) -4, 4, d—TpUdTOopP-1-
ByTaHOHa (T. e. HOponykTta u3 cramuu B, 3,5 1, 13,2 Mmose) B 100
MJT OUXJIOPMEeTaHa no0aBIIAIIN TpeXOpPOMMC TEN dop (1,0 M B
ouxjopMeTaHe, 15,79 mia) npm 0°C. PeaKUMOHHHM PacTBOP IIepeMellMBaJin
B TedeHMe 2 Y. IIPU HaT'peBaHUM OO KOMHATHOM TeMIepaTypH, 3aTeM

e€eT'o0 BEUIMBAJIML B paB@aBJ’IeHHYIO BOIOHYK XJIOPHMCTOBOIOOPOIOHYID KMCIIOTY,

OXJIaXIOEeHHYIO Ha JbIy, u DKCTPaIrnpoOBaln OUXJIOPMETAaHOM.
OpraHnueCcKy dbasy BEICYIIMBaJIN Hanm MgSOa, bnis TpOBAJIU "
KOHIIEHTPUPOBAJIA . HeouwumeHHBM MaTepuall o4uuInaJIn c TTOMOIIELO
XpoMaToTrpadum C CUJIMKaTeJIEM, DITOUPY A c TpaleHTOM

TeKCaHOB/BTUJIalleTaTa C I[OoJIydeHVeM 2,6 T YKa3aHHOTO B 3aroJIOBKEe
CoenqVHEHNA.

H AMP (CDCl1l3) 6 11,88 (s, 1H), 7,35-7,30 (m, 1H), 7,01-6,98
(m, 1H), 6,96-6,92 (m, 1H), 3,55-3,49 (m, 2H), 2,65-2,53 (m,
2H) .

Crammusa D: [IOJIy4YeHue 1-[2-xy0p—-6-[ (5—-xJ0p—-2-
IUPUMUOVHWIT) OKCU ] peHmi] -4, 4, 4—-tpudTop-1-0yTaHOHA

B peakKuuMoOHHYKR KOJOY BHOCUMIM 1- (2-XJIOPp—-6-TMIOPOKCUDEHWII) —
4,4, 4-tpudpTop-1-OyTaHoH (T. e. OPOOYKT, IIOJYUeHHHM Ha cTamouu C,
2,6 1, 10,3 MmMmOJB), bS-xJjop-2- (MeTUJICYJbOOHWUII) —MpuMMUOmvH (2,7 T,

14,0 wMoOJIB), KapboHaAT KaJausd (1,7 1, 12,36 wMoJbp) m 50 M
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U3O0IpOoIaHoja. PeaKUMOHHYID CMeCh HarpeBaau mo 50°C B TeueHme 1 u.,
BEUIMBaJIM B pa30aBJIeHHYKD BOIHYK XJIOPMCTOBOLOPOIHYK  KUCJIIOTY,
OXJIaXOEHHYID Ha JbIy, M HECKOJIBKO pa3 BKCTparMpoBajiM OUSTUIIOBEM
sbupoM. OOBeIMHeHHBe OpTaHMUYeCKMe BKCTPaKTH [IPOMBBAJIM COJIEBEM
pacTBoOpOM, BHCymMBaJM Hand MgSOs, O(UILETpOBRaIM M KOHLUEHTPUPOBAJIMU.
Heounnie HHEIM MaTepual ouumaJIn c IIOMOIIBIO XxpoMaTorpadun c
CUJIMKAaTeJeM, BIIOUPY S c TpaIleHTOM TeKCaHOB/BTUJalleTaTa c
nojgydyenveMm 3,0 T yKa3aHHOTO B 3aTlOJIOBKe COeIMHeHUd, COelIMHEeHUS
II0 HacTofAleMy M300peTeHUD.

lH aMP (CDCls) O 8,49 (s, 2H), 7,45-7,40 (m, 1H), 7,37-7,33
(m, 1H), 7,15-7,11 (m, 1H), 3,14-3,08 (m, 2H), 2,57-2,46 (m,
2H) .

[IPMMEP 5

[MonyueHue 2= [ (5-xXJIOP—-2-NUPUMUIOVHWUII) OKCH ] —OL—
NeHTMJIOEeH30JalleTOHUTPUIIa (coenmHeHue 141)

Cranusa A: IOJy4YeHMEe 2-MeTOKCHU—-O-IeHTMJIOeH30Jalle TOHUTPUIIa

K pacTBOpy 2-MeTokKcuOeH30JaleToHUTpuJa (500 mr, 3,39 MMOJB)
B IOuMeTWIICyJbdokcume (5 ™M) »DoBaBJAIM BOIOHHY TIMIOPOKCUI HaTPUA
(50%, 0,75 M), a 3areM l1-O6powmreHtaH (559 w~mr, 0,458 ™, 3,76
MMOJIb ) , 1  pPeakKUMOHHYK CMeChb IIepeMellMBaJM IIpM  TeMiepaType
OKpyXawmel cpentl B TeueHMe 18 u. PeakKUMOHHYI CMeCh pas3neliajiM Ha
sTUJIalneTaT ¥ BOLYy, OpraHMYecKyl a3y [OpOMEEalIM BoOo¥ (3 X).
OpraHmueckyn OGasy BHCymmMBaJIM Hal MgSOs M KOHUEHTPUPOBAJM IIOX
BakKyyMOoM. IIOJIyUeHHH} OCTAaTOK OuUMmlajM C TIIOMOmbI XpoMaToTpaduu Ha
cuamMkarejse, 2JIOUPYS C TpagueHToM oT 0 pmo 50% »TuiIaneTaTa B
TeKCaHax C TIoJydyeHMeM TpebyeMoTo TNpOoOyKTa C KOJMUeCTBEHHHM
BEHIXOIOM.

H AMP (500 MI'u, CDCls) 6 7,38-7,41 (m, 1H), 7,27-7,31 (m,
1H), 6,96-7,01 (m, 1H), 6,87-6,91 (m, 1H), 4,15-4,20 (m, 1H),
3,85 (s, 3H), 1,77-1,90 (m, 2H), 1,41-1,58 (m, 2H), 1,27-1,37
(m, 4H), 0,84-0,94 (m, 3H).

Cramusa B: HOJIydeHMe 2-TUIPOKCU—-O—IIeHTUJIOeH30JaleTOHUTPUIAa

K pacTBOpy 2-METOKCHU-OQ-IIeHTUJIOeH30JIalle TOHUTPUIIA (r. e.

nponykTa cramum A, 440 wmr, 2,02 MMOJIB) B OuxJjiopMeTaHe (10 i)



64

npu 0°C mobaBusanm TpexbpoMucTel 6op (1,0 M B mmxjopMmeranHe, 10 i,
10 wmmMoOJIB) u obecneuMBaJ M HaTpeBaHMe  pPeakKUMOHHOM CMecHu IO
KOMHATHOWM TeMIepaTyph B TedeHMe 18 u. PeaKUMOHHYI CMeChb TaCWUJIU
HaCHIEHHEIM  pacTBOPOM  KapBoHaTa HaTpuU4, pasnesianmu dase U
OpTaHMUeCKHUM CJIOM BHCYymMMBaJM Hal MgSOs. PacTBopUTesb YIalay II0I
BaKyyMOM ¥ OuUMIIaJM C I[IOMOIBK XpoMaTorpadmm Ha CcuImukarese,
RIIOUPYS ¢ TpaiueHToM oT 0 mo 50% »TuiaueTaTa B 2 TeKcaHax C
IoJIydyeHreM TpebyeMoTo HNponykKTa (232 Mr) .

lH AMP (500 MI'un, CDCls) & 7,35-7,39 (m, 1H), 7,15-7,20 (m,
1H), 6,93-6,98 (m, 1H), 6,76-6,79 (m, 1H), 5,28-5,40 (bs, 1H),
4,14-4,20 (m, 1H), 1,84-1,93 (m, 2H), 1,42-1,58 (m, 2H), 1,25-
1,38 (m, 4H), 0,85-0,91 (m, 3H).

Crammusa C: [IoJIydeHHne 2= [ (5-XJIOP—-2-NUPUMUIOVHWII) OKCH ] —OL—
IeHTUJIOEeH30JIalle TOHUTPMIIA

K pacTrBOpy 2-TMOPOKCHU-O-IIeHTMJIOeH30oJaleToHUTpuiIa (208 wMr,
1,02 mmose) B N,N'-nuMeTunpopMamMmiae (2,0 wia) pobaBigayiv KapOoHAaT
KaJnsg (169 MT, 1,22 MMOJIB ) , a 3aTeM 5-xJiop-2-
(MeTuIICYyJIbOOHWII) upuMmamHe (137 wMr, 1,07 MMOJIB), ¥ pPeaKUMOHHY
cMechb HarpeBam mo 35°C B  TeueHme 5 u. PeaKUMOHHYID CMeChb
pasjesianM Ha STujaleTrarT ¥ Booy. OpraHMUeCKyln (¢asy IIPOMEIBAJIN
BOomo (3 X), a 3BaTeM BHCymMBaJM Hal MgS0s M KOHLEHTPUPOBAJMU.
[ToJTy4YeHHEM OCTaTOK ouuImaJIn c IIOMOIIBIO XpoMaTorpadpmum Ha
cuamMkarese, D2JIOUPYysS Cc TIpagueHToM oT 0 pmo 30% »TuialleTaTa B
TeKcaHax c [IOJIyUYeHNEM YKa3aHHOTO B 3aT0JIOBKE IponyKTa,
COeIMHEHMA 10 HacTodmeMy muzobpereHmio (171 wMr).

H AMP (500 MIu, CDCls) & 8,51 (s, 2H), 7,56-7,58 (m, 1H),
7,38-7,42 (m, 1H), 7,31-7,35 (m, 1H), 7,12-7,15 (m, 1H), 3,99-
4,03 (m, 1H), 1,80-1,96 (m, 2H), 1,36-1,55 (m, 2H), 1,20-1,28
(m, 4H), 0,81-0,87 (m, 3H).

[IPVMEP 6

IToJslydyeHMe 3-[ (5—-xJop-2-IMPUMUIVNHWUII) oOkCu] -2- (5,5, b-
TPUQTOPIIEHTII) OeH30HUTPWIIa (coeluHeHre 73)

Crammga A: [IOJIydeHMe 2-bpoM—-6-MeTOKCHU-O— (4,4, 4-
TEUOTOPOYTUII) DeH30JIMeTaHoJIa

K MeTaummmMueckoM CTpyxXke wMaruumsa (0,254 r©, 10,5 wmmosuws, 1,5
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BKB.) B CYXOM IMSTUIIOBOM 20upe (2 ™M) nobaBjaajgM KpUCTaJJl MoIa.

Cmechb HarpeBalu no 35°C u mnepeMemuBagu B Teuenme 15 MmH. K maHHOM
cMecu pobamijgaiam 1-6pomM-4,4,4-tpudpropdbyTan (1,30 wmia, 10,5 MMOJIB,
1,5 »kB.) B TeudueHme 30 MHMH. PeakUMOHHYID CMeCh IIPOIOJIKAJIU

IlepeMellMBaTb IIpn 35°C oo IIOJIHOT'O n3pacxXonooeaHMA MaT'HMA.

[IoJIydeHHEM peaKTuB I'puHbApa oTlupaar C IIOMOIb — HOIpuiia. B
OTHOeJIbHOM PeaklMOHHOM npobupke pPacTBOP AU 2-BpomM-6—
MeTOokCcHubeHB3adpgerung (1,50 o, 6,97 wMvoJsb, 1,0 3KB.) B CyXOM

TeTparunpodypare (20 M) u  oxJaxmaiau mgo 0°C. IpeIBapUTeJIbLHO
IIOJIYUEeHHEM peaKTUB I'pUMHBAPpa IO KaljlaM »[oBaBILAaM K aJlboeruny.
PeakKlMOHHYK CMeChb I[IepeMemMrBaJM I[IpM KOMHATHOM TeMlIepaType B
TeueHre 18 u. PeaKUMOHHYK CMeChb TacuiIM 1 H. XJOPUCTOBOIOOPOIHOM
KMUCJIOTOM M pas3faBiajiM 5STuialleTaToM. OplaHMYeCKMM CJIOM OTIeJIAlM,
BEHICYIIMBAJM UM KOHIEHTPUPOBaIM. HEOUMIMEHHHY MaTepuall OouMlagn C
IIOMOMEBI KOJIOHOUWHOM XpoMaToTpaduu, »sJoupysda C TpalueHToM oT 0 1o
20% »>THialeTaTa B I'eKcaHax C I[OoJiydeHMeM TpedOyeMOI'o [IpOoOyKTa
(2,15 ).

H AMP (500MIw, CDCl3) o6 7,21-7,16 (m, 1H), 7,09 (t, 1H),
6,90-6,87 (m, 1H), 5,17-5,09 (m, 1H), 3,90 (s, 3H), 3,72 (4,
1H), 2,24-2,10 (wm, 2H), 2,02-1,75 (m, 3H), 1,73-1,61 (m, 1H).

Crammusga B: roJiydeHue 1-6pomM—-3-MeTOKCU-2- (5,5, 5-
TpUudTOPIIeHTUII) OeH30J1a

K rnepeMellaHHOMY pacrTeropy 2-6pomM-6-MeTOKCHU—-O— (4,4, 4~

TpudTOopOyTHUII) OeH30JIMETAHOJIA (T. e. OpoaykTa cragum A, 2,15 1,

6,58 Mmvoss, 1,0 3KB.) B CYXOM OUXJIOpMeTaHe (22 M) #poGaBJysaiIn
TPUDTUIICUIIaH (4,20 MJI, 26,3 MMOJIE, 4,0 PKB.) . Ilocae
IepeMellMBaHMa B  TedeHue 15 wMmMH. 1O0BaBIAIM TPUOTOPYKCYCHYO
kucJjoTy (2,01 ™, 26,3 wmMvodb, 4,0 B5KB.) ¥ PpPeakKUMOHHYK CMeCh
HarpeBaJM  1OO 40°C. Uepes 2 q. noGaBgaIM  ele 4,0 DKB.

TPUPTOPYKCYCHOM KUCJIOTH M PeaKlUMOHHYID CMeCh IepeMemmpBau npu 40°C
eme B TeueHMe 18 u. PeaKUMOHHYID CMeChb oOXJaxiaJM OO KOMHaTHOM
TeMIepaTyph M KOHIEHTPMPOBAaJ M Ha IOUATOMUTOBEN OmiIbTp Celite® mina
OUMCTKM C IIOMOIBI KOJIOHOUHOM XpoMaToTrpadur, J0MpyS C I'padMeHTOM
or O pmo 10% o»TmiaueTaTa B TI'eKcCaHax C IIOJydeHMeM TpebyeMoTo

nponykra (1,82 ).
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H AMP (500MI':i, CDCls) o6 7,20-7,12 (m, 1H), 7,07-7,00 (m,
1H), 6,81-6,78 (m, 1H), 3,81 (s, 3H), 2,85-2,78 (m, 2H), 2,20-
2,07 (m, 2H), 1,69-1,55 (m, 4H)

Crammga C: [IoJIydeHme 3-MeTOoKCHU—-2- (5,5, 5-
TPUOTOPIIeHTUII) OeH30HUTPMUIIA

Pacterop 1-6pomM-3-MeTOKCH—-2- (5,5, 5-TpudropnenTmni)beHzsona (T.
e. Inpomykr cramzmu B, 1,82 1o, 5,86 w™vmoaer, 1,0 »xB.) B N,N-
ouMeTuIgopMaMue (20 MI) IOe30KCUul'eHMpoBaJin OapboTuMpoBaHMeM N
yepes3 pPeaKLUMOHHYID CMeCchk B TeueHue ~10 wMmH. K »DaHHOM CMecHu
no®aBigaM UMaHmun Menu (1) (1,57 1, 17,6 MMOJIB, 3,0 2kB.).
PeaKIMOHHYI CMECHh KUIIATWMIM C OOPAaTHHM XOJIOOWMJILHMKOM IHpu 160°C B
aTMocdepe asoTa B TedeHMe 18 u. OxJjaxnaluM pPeakKLMOHHYK CMeChb OO
TeMIIepaTypH OKpyXaomel cpell ¥ QOUILTpOBalIM Uepes IMOOYymKY U3
IMaTOMUTOBOTO duibTpa Celite®. dmbTpaT paszbabBidnM 3TUIAalleTaTOM U
HEeCKOJIBKO pas I[IPOMEBAaJIM BOINOM, 3aTeM OOMH pPas COJIEBEM PacCTBOPOM.
OpraHMYeCKMM  CJIOM  BHCymIMBaJM M  KOHLEHTpMpOBaJIM 1in  vacuo.
HeouumeHHEM MaTepMralJl ouMlajM C IIOMOMEBI KOJOHOUHOM XpoMaToIpaduu,
saonpyd 0-30% sTuiaeTaToM B I'eéKcaHax C  IIOJIyYeHMeM TpebyeMoTo
nponykra (1,38 1).

H AMP (500MI'ni, CDCls) o6 7,29-7,24 (m, 1H), 7,22-7,19 (m,
1H), 7,08-7,04 (m, 1H), 3,86 (s, 3H), 2,94-2,82 (m, 2H), 2,24-
2,07 (m, 2H), 1,75-1,60 (m, 4H).

Crammga D: roJiydeHume 3-rugpokcu-2-(5,5, 5-
TPUQTOPIEHTUII) OEH30HUTPUIIa

PacTBOpD 3-mMeTokKCHU-2- (5, 5, b-TpudTopneHTHII) OeH30HUTPUIIA (T.
e. nponykra cramum C, 1,38 1, 5,36 MMOJEB, 1,0 »kB.) B
ouxJjop>TaHe (17 wia) obpabaTeBaau TpexbpoMucTeM OopoM (1,0 M B
nuxjopmeTtaHe, 10,7 wiu, 10,7 mMosis, 2,0 3KB.). PeaklMOHHYK CMEeCh
HarpeBaJu mo 60°C B TeueHMe 18 u. PeaKUMOHHYKD CMeCh OXJIaXIallM IO
TeMIIepaTypPH  OKpyXaklen cpenu U TacuiIn HACEBIMEHHEIM  BOIHBIM
BukapboHaTOM HaTpusa. OpraHMUecKyl Gasy OTOeJidaliM, BHCYLMBAJIXM U
KOHLEHTPMPOBAJIM Ha OUMaTOMUTOBEIL OuibTp Celite® nma oumcrru c
IIOMOMEBI KOJIOHOUWHOM XpoMaToTIpaduu, »sJoUpyd C TIpalueHToM oT 0 1o

30% STmjlageTaTa B TeKcaHax ¢ IoJNydeHreM TpelyeMOoTo MOIpOoOyKTa

(1,16 ).
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H aMP (500MI'ui, CDCls) o6 7,25-7,21 (m, 1H), 7,19-7,15 (m,
1H), 6,98-6,95 (m, 1H), 5,05-5,01 (m, 1H), 2,92-2,86 (m, 2H),
2,20-2,08 (m, 2H), 1,78-1,62 (m, 4H).

Crammusga E: [IoJIyUeHne 3-[ (5—-XJI0p~—2-NUPUMUIOVHWII) OKCU] —2—
(5,5, 5—-TpudToprieHTNII) OEH30HUTPUIIA

CMmech 3-rmumpokcu-2-(5,5,5-1pudTopneHTm) OeH3oHUTPpMIIa (T. e.

npomykra cragmmu D, 1,16 1o, 4,79 wvoJb, 1,0 BKB.), 5-xJjop-2-
(MeTUJICYJIbOOHMI) IMpuMuIvHa (1,11 ©, 5,75 wMvmoak, 1,2 3KB.) U
KapboHaTa KaJusda (0,993 1, 7,18 MMOJIE, 1,5 3kB.) B N, N-

ovMeTuiIdopMaMuie (16 MJI) IepeMemMBajM IIpM KOMHATHOM TeMIlepaType
B TeueHMre 18 u. PeaKUMOHHYI CMeChb CMJIBHO pasfaBjgalM >TUJalleTaToM
M HEeCKOJIEKO pa3 TI[IpOMHBaJIM  BOIOH, 3aTeM OIOMH pas3 COJIEBEM

pacTBopoM. OpTraHMUecKyln ©Gasy BHCYIMBAJIM M KOHIEHTPUPOBAJIM Ha

IMaTOMUTOBEN OMIETP Celite® mma ouMcTkM C [IOMOMEBID KOJIOHOUHOM
XpoMaToTrpadum, >JOMpyd c TIpaagueHToM oT 0O pmo 30% »sTuialeTaTa B
TeKCaHax C IIoJIydeHreMm Tpebyemoro npomykra (1,65 1).

H AMP (500MI'ni, CDCls) O 8,52-8,48 (m, 2H), 7,61-7,56 (m,
lH), 7,42-7,36 (m, 1H), 7,35-7,31 (m, 1H), 2,87-2,78 (m, 2H),
2,16-2,00 (m, 2H), 1,74-1,64 (m, 2H), 1,63-1,54 (m, 2H).

C moMmombl MNPOoLenyp, OIMCAHHHX B ITaHHOM HOOKYMeHTe, COBMECTHO
co cnocobamMmu, M3BeCTHEMM U3 YPOBHSA TexXHUKM, MOXHO IIOJIYUUTH
cJenyoimye CcOeOVMHeHnS us TabJmi] 1-585. DaJjiee npUBeIeHH
COKpalleHMs, IpMMeHSIeMEle B HMXecJeOyomux Tabamuax: € o3Hadaer
"TpeTUuHElM", S O3HauvaeT "BTOpMUHHM", n o3HavaeT "HopMaJbHEM", I
o3HauvaeT "uzo0", ¢ o3BHauaeT "umkigo", Me o3HauvaeT "mMeTmni", Et

o3HavaeT "sTumu", Pr osHauvaeT "npommu", Bu ozxHauvaer "OyTmna", 1i-Pr

osHauvaeT "mzomnpomma", Bu osHauvaeT "OyTma", c-Pr -"uumkjgomnponwuia",
Ph o3Hauvaer "QpeHma", OMe o3HayvaeT "MeTOKCHU", OEt o3HauvaeT
"sToxkcu", SMe o3HauvaeT "mMmMeTmaTHO", NHMe - "MeTmygammHo", -—-CN

o3HadvaeT "umano", S(0O)Me oBHavaeT "MeTmJCYJbOMHMI" u S (0)2Me

O3HaudvaeT "MeTmicyJbdoHMII".
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Tabmuua 1
1
R
A/’
3 Z N H
\\r/ AN
®)n | P
4 6
R2
5
H
H CN O, S
- R > >
A-1 A-2 A-3A A-3B
R2=F, (R3)n=3-F, Z=0 m A=A-3A
R1 R1
Oy T 3,3,4,4,4-neHTadTOoOpOyTOKCHU

TpeT— By TUII
5TUIT
TEeKCUII
U300y TIUII
M3OMNEH T
Me TUJT
MeHTUII
IPOIMII
OeH3UI
aJLIINAIL
3-B6yTeH-1-1J
3-MeTn-2-0yTeH—1-1j
3-MeTuI-3-0yTeH—1-1JI
4-MeTHI—-3-TeHTeH—1-1J
3-neHTeH—-1-1J
3-ByTrH—-1-1J1
4-MeTUJI-2-TIeHTUH—1-1JI
3-neHTUMH-1-1J
2-nponmH-1-umu
S5-rekcuMH-1-1Ja
d-nmeHTHMH-1-MJI (

3-0OpoMIpOInII

3-xJopByTHUI

3-XJIOPNPONINII
4,4-mudTopByTHI
2,2-0udTOpaTUIL

3, 3-oudTopnponmi

2,2,3,3,3-1eHTadTOpPIPOIIOKCH
3,3,4,4-TrerpadTopBbyTOKCH
2,2,3,3-TeTpadTOpPIpPONOKCHU
3,3, 3-TPUXJIOPIPOIOKCH
4,4,4-1pudTopOyTOKCHU
2,2,2-TpudTOopm>TOKCH
6,6, 6-TpUPTOPTEKCOKCHU
4,4,4-tpudprop-2-MeTHUIOY TOKCHU
3,3,3-TpudTOPHNPOIOKCH
4-BpoMByT-3-MHOKCHU
4-x0pByT-3-OHOKCHU
3-XJIOPNPON—2-MHOKCHU
4,4-mudTopByT-2-MHOKCHU
5,5,5-TpudrTopneHT-2-MHOKCHU
5,5,5-rpudropneHT-3-MHOKCHK
UM KIIOOY TUIIME TOKCHU
LUMKJIOTE€KCOKCH
UMKJIOIIEHTOKCH
2-UUKJIONPONNIIS TOKCH
LMKJIONP ONMMUIIME TOK CH
2-BpoM—2-XJIOPUMUKIIONPONNII) ME TOKCHU
(2, 2-DMBPOMUMKIIONPONNII) METOKCHU
(2, 2-ouxjop-1-
Me TUJIILMKIIOTIPOIINII ) ME TOKCH
(3, 3-mndTOopUUKIIOBY TIUII) ME TOKCHU
2-(2,2-1MPTOPLUUKIIONPONNIL) 3TOKCHU
(2, 2-IMQTOPLUUKIIONPONNII) METOKCHU

2—XJ'IOp3TOKCI/IMeTI/IJ'I
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R:

3,3,4,4,4-nneuTadTopOy TN
2,2,3,3,3-NeHTadTOPIPONNII
3,3,4,4-TreTpadTopOy TN
2,2,3,3-TeTpadTOopPIpPONNn
3,3, 3-TPUXIIOPIPONUII
4,4,4-TpudropOy Tl
2,2,2-TpudropsTN
6,6, 6-TpudTOPTEKCUII
4,4,4-mpudbTop-2-MeTUIOY TUIT
3,3, 3-Tpudbropnponmi
4-BpomM—-3-ByTeH—1-un
2—-XJIOpaJIImIl
3-xJopaJimi
3-xJjop-3-6yTen—1-un
4-xJ0p—-3-6yTeH—1-1Un
5,5-mudrop-3-neHTeH-1-ux

4,4,4-tpudrop-2-0ByTeH—1-mUI

5,5,5-Tpudrop-3-MeTH-2-NIeHTeH— 1-WUJ

5,5,5-Tpudrop-3-nedHren—1-un
4-BpoM—3-ByTHH—1-1UJ
3-0yTuH—-1-1J1
4-xy0p—3-OyTHH—1-1UJ
3-xJjop-2-nponmH-1-uia

4,4-mudprTop-2-ByTHUH-1-1J

5,5,5-Tpudprop-l-MeTnyn-2-nneHTUH— 1 -1

5,5, 5-TpudTop-2-neHTUH-1-1J
5,5, 5-rpudrop-3-neHTmH—-1-mia
2-LUMKJIODY TUIID TUJII
HUKJIOT € K CUJT
HUMKJIOIIEH TUJIME TUJT
2-UMKJIOMIPOIINIIS TUJI
3-LIMKJIIOIPOIUIIIP O I
(2, 2-ODVMe TUJIUMKIIOIPOIINII ) ME TIUJI
(1-MeTHMIIUMKIIONPONINII) ME TIUJI
(2-MeTUIILUMKJIIOIEeH TNJI ) Me TIJI
(2—-BpoM—2—-XJIOPLUMUKIIONPOIINII) Me TIUII

(2, 2-0MOPOMUMKIIONPONNII) Me TIUJII

2-(2,2-ouxsop—1-MeTUILUMKJIIONPONNII) 5TNUJI

(2, 2-muxiop-1-MeTUIILUMKIIONPONNII) Me TIUJII

2-(3,3-mndTOopUUKIIOBY TIUII) 5TUJ

2-(2,2-1MdTOPLUMKIIONPONNII) 3TUJI

2, 3-OUXJIOp—5-MeTOKCUIIeHTUII
3,3-mudpTop-5-MeTOKCUIIEeHTUIT
2-M30NPONOKCUD TUJI
2-MEeTOKCHUSD TUJI
5-MeTOKCHUIIEHTHUJI
2-MeTOKCUIIPONNUJII
1,1,2,2-rerpadTopaTOKCHME TUII
2,2,2-TpudTOopPsTOKCUME TIUIL
2- (TpudTOPMETOKCHU ) BTUII
2-MB0NPOIOKCUDTOKCH
4-MeTOKCHUDY TOKCHU
2-MeTOKCUBTOKCHU
2-MeTOKCUIIPOIIOKCH
4-1umMaHo By TMII
3-umaHo-1, 2—OuMe TUIIIPONINUIT
2-UMaHO3TUJI
3-UuMaHoO—2-Me TUJIIPOINII
LyMaHoMe TUJII
5-LMaHONeHTUJI
3-LUMaHONPONMII
4-1u1MaHOBYTOKCHU
3-umaHo-1, 2—OuMe TUJIIIPOIIOKCHU
2-UMaHO3TOKCH
LyaHOME TOKCHU
3-UMaHO—2—-Me TUJIIIPOIIOKCHU
5-LMaHONEHTOKCH
3-LMaHOMIPOIOKCH
2— (LIMaHOMETOKCHU ) BTUJII
3- (UMaHOMETOKCH ) —2—MeTUJIIIIP OIINII
LM aHOME TOKCHME TUJII
1, 2-nuMe TUII-3-HUTPOIPONINUIT
4-TUOPOKCUDY TUII
3-runopokcu-1, 2-Omme TUIIIP ONIMUII
2-TUIOPOKCUS TUII
3-TMOPOKCU—2—Me TUJIIIP OIINJI
TMOPOKCHUME TIII
5-IMIPOKCUIIEHTIII
3-TMIOPOKCUIIPONNII
2-MeTuJI-3-HUTPOIIPONNII
4-HUTPOBYTUII

2-HUTPOSTUJII
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(2, 2-1MOTOPLUMUKIIONPONNII) Me TIUJII HMUTpOME TUJI
By THUJII (MeTNJII) aMMUHO 5-HUTPONEeHTUJ
OVIME TUIJIaMMHO 3-HUTPOIPONNUII
STUII (TP ONMII) aMUHO Oy TUIITUO
USOIIPONUII (MEeTIII) aMUHO TpeT— 6y TUITUO
MBOMIPONUII ([IPONMJII ) aMMUHO 1, 3-ouMe TUNIOY TUIITHO
Me TIJI (MPONNMJI) aMMHO 3, 3—oumMe TuIIly TUIITMO

2-XJIopPa3TUIN (2,2, 2-TpUITOPSTIUII) aMUHO STUIITUO

3-xJIopnponmi (MeTIJl) aMUHO MUBOMIEHTUIJITUO
MeTUI (2,2, 2-TpUITOPS TUII) aMUHO MEeTUJIITHMO
mMeTu1 (3, 3, 3-TPpUPTOPIPONNII) aMUHO IIeHTUJITHUO
IIPONUIITHO

By THUIIaMMUHO
3-XJIOPNPONMUIIaMUHO 3-BpOoMIPONMUIITHO
MU3OIeHTUJIaMUHO 3-XJI0pOy TUIITHUO
IPONMIIAMMHO 3-XJIOPIPONMUIITHUO
3,3, 3-TpudTopnponmiaM1MHO 2,2-DndTOPETUIITHUO
l-nunepuIni 3,3, 3-TPUXJIOPIPONINUIITHLO
1-OMppPoOIMUIMHNAII 4,4,4-TpudTopBy THUITHO
By TOKCHU 2,2,2-TpUdTOP3TUIITHUO
TpeT-ByTOKCHU 6,6, 6-TpUPTOPTEKCUIITHUO
1, 3—oumMe TMIOYTOKCHU 3,3, 3-TpUdTOPHPONIMUIITHO
3, 3—ouMe TUIByYTOKCU HUKJIOBY TUIIME TUJITUIO

BTOKCH LUMKJIOT € KCUJI THUO
TeKCUI LM KJIOIE H TMJI THO
MBOMINEHTUIJIOKCU 2-UMKJIONPOIINIIS TUJITHO
METOKCHU UM KJIOIPONMUIIME TUJITHO
IPOMIOKCHU 2-XJIOP® TUIITMOME TUJII
AJNNIMIIOK CU 2, 3-OUXIIOP—5—Me TUIITUOIIEH TUJI

3-ByTeHOKCH 3,3-oudrTop-5-MeTHUITHONEHTIUII
3-MeTuI-2-OyTEeHOKCHU 2-1300pONNUIITHUOS TUIL
3-MeTmI-3-6yTEeHOKCU 2—-Me TUJITMO D TUJI
4-MeTUJI-3-TI€HTEHOKCH 5-MeTHUIITMONIeHTUII
4-BpoM—3-ByTEeHOKCHU 2-Me TUJITUOII P OIINUIT
2-XJIOPaJIIINIIOKCH 1,1,2,2-TeTpadTOopa THUITHOME TIUII
3-xXJopanIoKCH 2,2,2-TpudTOpP3 TUIITHOME TIUII
3-xyop-3-OyTeHOKCHU 2- (TpudTOopMe TUIITHO ) B TUJL
4-xji0p—3-OyTEeHOKCHU O1UC (2-XJI0P3 TUJI) aMUHOOKCHU
5,5-mudTop-3-NIeHTEeHOKCHU LUMaHOMe TOKCHU (MeTWJI) aMMHO
4,4,4-tpudTop-2-BOyTEHOKCHU OMDTUJIAMUHO (MeTIJI) aMUHO
5,5,5-Tpudrop-3-MeTHUII-2-[I€HTEHOKCHK STOKCHU (MEeTMJI) aMMHO
3TOKCU (2,2, 2-TpUTOPSTUII) aMMUHO

5,5,5-Tpudrop-3-NeHTEHOKCHK
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RL R?
3-ByTUMHOKCHU STUJIAMMHO (MeTHJI) aMMHO ]
5-IeKCHMHOKCHU STUJIAMUHO (2,2, 2—-TPUPTOPSTUII) aMUHO
DT (MeTUJI) aMmMHo ] — (2,2, 2-

4-MeTUII-2-TI€HTUHOKCHU
TPUGTOPSTUII) aMUHO

stmi(3,3,3-
3-MIeHTMHOKCHU
TPUGTOPHIPONNII) aMUHO | ME TUIJIAMUHO

4-reHTMHOKCU M300YTHII (METMJII) aMUMHO | OKCH
2-TIPONMHOKCH 2-MEeTOKCUBTOKCHK (MeTMJI) aMMHO
3-OpPOMIIPOIIOKCH MeTUJI (IPOIMJI) aMMHO ] OKCH
3-xJ0opByTOKCHU MeTU (2,2, 2-TpUdTOPSTOKCH ) aMMHO
3-XJIOPIPOIIOKCH MeTUII (2,2, 2-TPUITOPS TUII) aMUHO ]| OKCHU
4,4-mudTopOyTOKCHU MeTu (3,3, 3-TpUOTOPIPOIOKCH ) aMUHO

meTmi— (3,3, 3-
2,2-I1UdTOP3TOKCHU
TPUOTOPIPONMIIAMMHO ) AMUHO

3,3-ODUPTOPIPONOKCHU

HacTosmee pacKpHTHME TaKXe BKJIoUaeT Tabauue 2-292. Kaxnasd
TabJaMila CcocTaBJIeHa TakuM XKe ofpa3oM, KakK ¥ BHIIeIpMBeOeHHad
Tabamiia 1, 3a MCKJIOYeHMEeM TOTO, UTO 3aroJIOBOK CTPOKM B Tabiuie 1
(T. e. "R2=F, (R3) n=3-F, Z=0 u A=A-3A") 3aMeHeH Ha
COOTBETCTBYWMMUM 3aroJIOBOK CTPOKM, IIOKABAHHHN HMXe. Hamnopumep,
nepBad 3alMchk B Tabaulle 2 OpelcTaBJigeT coeluHeHue QopMyJiHl 1, Toe
R? mnpepncrarjgerT cobom Cl, (R*)n mpezncraBjgeT cobom 3-F, 7
npencrapjsgeT coborm O, A mnpemcraBjsgeT cobort A-3A m Rl mpencrariger

cobor ByTmi. Tabjauius 3-292 cocTaBJIEHH NOOOOHEM O0OpPasOM.

CTpOKa 3aroJIoBKa CTpoKa 3aroJioBKa
Tabmiua R? (R3) 7 A Tabmuua R? (R3) 7 A
2 Ccl 3-F O A-3A 147 F 5-C1 ¢} A-3B
3 Br 3-F O A-3A 148 cl 5-C1 ¢} A-3B
4 I 3-F O A-3A 149 Br 5-C1 ¢} A-3B
5 CF3 3-F ¢} A-3A 150 I 5-C1 (6] A-3B
6 OMe 3-F O A-3A 151 CF3 5-C1 (6] A-3B
7 Me 3-F ¢} A-3A 152 OMe 5-C1 (6] A-3B
8 F 3-Cl O A-3A 153 Me 5-C1 e} A-3B
9 cl 3-Cl ] A-3A 154 F 6-Cl e} A-3B
10 Br 3-Cl O A-3A 155 cl 6-Cl ¢} A-3B
11 I 3-Cl ] A-3A 156 Br 6-Cl e} A-3B
12 CF3 3-Cl ] A-3A 157 I 6-Cl e} A-3B
13 OMe 3-Cl1 ¢} A-3A 158 CF3 6-C1l (6] A-3B
14 Me 3-Cl ) A-3A 159 OMe 6-Cl e} A-3B
15 F 3-Br O A-3A 160 Me 6-Cl ¢} A-3B
16 Ccl 3-Br O A-3A 161 F 3-Br, 4-F ¢} A-3B
17 Br 3-Br O A-3A 162 cl 3-Br, 4-F ¢} A-3B
18 I 3-Br ¢} A-3A 163 Br 3-Br, 4-F (6] A-3B
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CTpOKa 3ar'OJIOBKa

Tabmmiua R2 (R3) 7 A Tabmua R2 (R3) m 7 A
19 CF3 3-Br O A-3A 164 I 3-Br, 4-F e} A-3B
20 OMe 3-Br O A-3A 165 CF3 3-Br, 4-F 6} A-3B
21 Me 3-Br O A-3A 166 OMe 3-Br, 4-F 6} A-3B
22 F 3-I o] A-3A 167 Me 3-Br, 4-F 0] A-3B
23 Ccl 3-I ] A-3A 168 F 3-F, 4-F 0] A-3B
24 Br 3-I ] A-3A 169 cl 3-F, 4-F 0] A-3B
25 I 3-1I O A-3A 170 Br 3-F, 4-F ¢} A-3B
26 CF3 3-1I O A-3A 171 I 3-F, 4-F ¢} A-3B
27 OMe 3-1I O A-3A 172 CF3 3-F, 4-F ¢} A-3B
28 Me 3-1I O A-3A 173 OMe 3-F, 4-F ¢} A-3B
29 F 3-CN ) A-3A 174 Me 3-F, 4-F ¢} A-3B
30 Ccl 3-CN O A-3A 175 F 3-Cl, 4-F ¢} A-3B
31 Br 3-CN ] A-3A 176 cl 3-Cl, 4-F ¢} A-3B
32 I 3-CN O A-3A 177 Br 3-Cl, 4-F ¢} A-3B
33 CFs3 3-CN O A-3A 178 I 3-Cl, 4-F ¢} A-3B
34 OMe 3-CN O A-3A 179 CF3 3-Cl, 4-F ¢} A-3B
35 Me 3-CN O A-3A 180 OMe 3-Cl, 4-F ¢} A-3B
36 F 3-CF3 O A-3A 181 Me 3-Cl, 4-F ¢} A-3B
37 Ccl 3-CF3 O A-3A 182 F 3-Br S A-3B
38 Br 3-CF3 O A-3A 183 cl 3-Br S A-3B
39 I 3-CF3 O A-3A 184 Br 3-Br S A-3B
40 CF3 3-CF’3 O A-3A 185 I 3-Br S A-3B
41 OMe 3-CF3 O A-3A 186 CF3 3-Br S A-3B
42 Me 3-CF3 O A-3A 187 OMe 3-Br S A-3B
43 F 4-C1l O A-3A 188 Me 3-Br S A-3B
44 Ccl 4-C1l ] A-3A 189 F 3-Cl S A-3B
45 Br 4-C1l ] A-3A 190 cl 3-Cl S A-3B
46 I 4-C1l 0] A-3A 191 Br 3-Cl S A-3B
47 CF3 4-C1 O A-3A 192 I 3-C1 S A-3B
48 OMe 4-C1 O A-3A 193 CFs 3-C1 S A-3B
49 Me 4-C1 O A-3A 194 OMe 3-C1 S A-3B
50 F 5-C1 O A-3A 195 Me 3-C1 S A-3B
51 Ccl 5-C1 ] A-3A 196 cl 3-F e} A-1
52 Br 5-Cl1 ] A-3A 197 Br 3-F ¢} A-1
53 I 5-Cl1 ] A-3A 198 I 3-F ¢} A-1
54 CFs3 5-Cl1 O A-3A 199 CF3 3-F ¢} A-1
55 OMe 5-Cl1 O A-3A 200 OMe 3-F ¢} A-1
56 Me 5-Cl1 O A-3A 201 Me 3-F ¢} A-1
57 F 6-Cl ) A-3A 202 F 3-Cl1 e} A-1
58 Ccl 6-Cl O A-3A 203 cl 3-Cl1 ¢} A-1
59 Br 6-Cl ) A-3A 204 Br 3-Cl1 e} A-1
60 I 6-Cl O A-3A 205 I 3-C1 ¢} A-1
6l CF3 6-Cl O A-3A 206 CF3 3-Cl1 e} A-1
62 OMe 6-Cl O A-3A 207 OMe 3-C1 e} A-1
63 Me 6-Cl O A-3A 208 Me 3-Cl1 e} A-1
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CTpOKa 3ar'OJIOBKa

Tabmmiua R2 (R3) 7 A Tabmua R2 (R3) m 7 A
64 F 3-Br, 4-F 0 A-3A 209 F 3-Br ¢] A-1
65 Cl 3-Br, 4-F 0 A-3A 210 Cl 3-Br [¢] A-1
66 Br 3-Br, 4-F ¢} A-3A 211 Br 3-Br (0] A-1
67 I 3-Br, 4-F 0 A-3A 212 I 3-Br [¢] A-1
68 CF3 3-Br, 4-F 0 A-3A 213 CFs 3-Br [¢] A-1
69 OMe 3-Br, 4-F O A-3A 214 OMe 3-Br (¢} A-1
70 Me 3-Br, 4-F O A-3A 215 Me 3-Br (0] A-1
71 F 3-F, 4-F 0 A-3A 216 F 3-1 o] A-1
72 Ccl 3-F, 4-F ¢} A-3A 217 Ccl 3-1 o] A-1
73 Br 3-F, 4-F ¢} A-3A 218 Br 3-1 o] A-1
74 I 3-F, 4-F 0 A-3A 219 I 3-1 o] A-1
75 CF3 3-F, 4-F O A-3A 220 CF3 3-1I ¢} A-1
76 OMe 3-F, 4-F O A-3A 221 OMe 3-1I ¢} A-1
71 Me 3-F, 4-F ¢} A-3A 222 Me 3-1 6] A-1
78 F 3-Cl, 4-F ¢} A-3A 223 F 3-CN ¢] A-1
79 Cl 3-Cl, 4-F ¢} A-3A 224 Cl 3-CN ¢] A-1
80 Br 3-Cl, 4-F ¢} A-3A 225 Br 3-CN o] A-1
81 I 3-Cl, 4-F 0 A-3A 226 I 3-CN ¢] A-1
82 CF3 3-Cl, 4-F O A-3A 227 CF3 3-CN ¢} A-1
83 OMe 3-Cl, 4-F O A-3A 228 OMe 3-CN e} A-1
84 Me 3-Cl, 4-F 0 A-3A 229 Me 3-CN ¢] A-1
85 F 3-Br S A-3A 230 F 3-CF3 e} A-1
86 Cl 3-Br 3 A-3A 231 Cl 3-CFs3 [¢] A-1
87 Br 3-Br S A-3A 232 Br 3-CF3 6} A-1
88 I 3-Br S A-3A 233 I 3-CF3 6} A-1
89 CF3 3-Br 3 A-3A 234 CFs3 3-CFs [¢] A-1
90 OMe 3-Br S A-3A 235 OMe 3-CFs o] A-1
91 Me 3-Br S A-3A 236 Me 3-CFs [¢] A-1
92 F 3-Ccl S A-3A 237 F 4-C1 o] A-1
93 Ccl 3-Cl 3 A-3A 238 Ccl 4-C1 o] A-1
94 Br 3-Cl 3 A-3A 239 Br 4-C1 o] A-1
95 I 3-Cl 3 A-3A 240 I 4-C1 o] A-1
96 CF3 3-Cl 3 A-3A 241 CFs3 4-C1 o] A-1
97 OMe 3-Cl 3 A-3A 242 OMe 4-C1 ¢] A-1
98 Me 3-Cl 3 A-3A 243 Me 4-C1 6] A-1
99 Cl 3-F ¢} A-3B 244 F 5-C1 6] A-1
100 Br 3-F 0 A-3B 245 Cl 5-C1 ¢] A-1
101 I 3-F ¢} A-3B 246 Br 5-C1 ¢] A-1
102 CF3 3-F ¢} A-3B 247 I 5-C1 ¢] A-1
103 OMe 3-F ¢} A-3B 248 CFs 5-C1 [¢] A-1
104 Me 3-F ¢} A-3B 249 OMe 5-C1 ¢] A-1
105 F 3-Cl ¢} A-3B 250 Me 5-C1l [¢] A-1
106 Cl 3-Cl 0 A-3B 251 F 6-Cl ¢] A-1
107 Br 3-Cl1 0 A-3B 252 Cl 6-Cl [¢] A-1
108 I 3-Cl1 0 A-3B 253 Br 6-Cl ¢] A-1
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CTpOKa 3ar'OJIOBKa

Tabmmiua R2 (R3) 7 A Tabmua R2 (R3) m 7 A
109 CF3 3-Cl O A-3B 254 I 6-Cl ¢} A-1
110 OMe 3-Cl O A-3B 255 CFs; 6-Cl e} A-1
111 Me 3-Cl O A-3B 256 OMe 6-Cl e} A-1
112 F 3-Br o] A-3B 257 Me 6-Cl 0] A-1
113 Ccl 3-Br ] A-3B 258 F 3-Br, 4-F 0] A-1
114 Br 3-Br ] A-3B 259 cl 3-Br, 4-F 0] A-1
115 I 3-Br O A-3B 260 Br 3-Br, 4-F ¢} A-1
116 CF3 3-Br O A-3B 261 I 3-Br, 4-F ¢} A-1
117 OMe 3-Br O A-3B 262 CFs 3-Br, 4-F ¢} A-1
118 Me 3-Br O A-3B 263 OMe 3-Br, 4-F ¢} A-1
119 F 3-1I O A-3B 264 Me 3-Br, 4-F ¢} A-1
120 Ccl 3-1I O A-3B 265 F 3-F, 4-F ¢} A-1
121 Br 3-1I ] A-3B 266 cl 3-F, 4-F ¢} A-1
122 I 3-1I ] A-3B 267 Br 3-F, 4-F ¢} A-1
123 CFs 3-1I ] A-3B 268 I 3-F, 4-F ¢} A-1
124 OMe 3-1I O A-3B 269 CF3 3-F, 4-F ¢} A-1
125 Me 3-1I ] A-3B 270 OMe 3-F, 4-F e} A-1
126 F 3-CN O A-3B 271 Me 3-F, 4-F e} A-1
127 Ccl 3-CN O A-3B 272 F 3-Cl, 4-F e} A-1
128 Br 3-CN O A-3B 273 cl 3-Cl, 4-F ¢} A-1
129 I 3-CN O A-3B 274 Br 3-Cl, 4-F e} A-1
130 CF3 3-CN O A-3B 275 I 3-Cl, 4-F e} A-1
131 OMe 3-CN O A-3B 2776 CF3 3-Cl, 4-F 6} A-1
132 Me 3-CN 0] A-3B 277 OMe 3-Cl, 4-F e} A-1
133 F 3-CF3 O A-3B 278 Me 3-Cl, 4-F 6} A-1
134 Ccl 3-CF3 ] A-3B 279 F 3-Br S A-1
135 Br 3-CF3 ] A-3B 280 cl 3-Br S A-1
136 I 3-CF3 0] A-3B 281 Br 3-Br S A-1
137 CF3 3-CF3 O A-3B 282 I 3-Br S A-1
138 OMe 3-CF3 O A-3B 283 CFs 3-Br S A-1
139 Me 3-CF3 O A-3B 284 OMe 3-Br S A-1
140 F 4-C1 O A-3B 285 Me 3-Br S A-1
141 Ccl 4-C1 ] A-3B 286 F 3-Cl1 S A-1
142 Br 4-C1 ] A-3B 287 cl 3-Cl1 S A-1
143 I 4-C1 ] A-3B 288 Br 3-Cl1 S A-1
144 CFs 4-C1 ] A-3B 289 I 3-Cl1 S A-1
145 OMe 4-C1 ] A-3B 290 CFs 3-Cl1 S A-1
146 Me 4-C1 O A-3B 291 OMe 3-Cl1 S A-1

292 Me 3-Cl1 S A-1
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R2=F, (R3)p=3-F u Z=0
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Tabauia 293,

3aTr'OJIOBOK CTPOKM,

TadJmnile 294

Oy TUIICYJIb GMHMIT
Tpe T— 0y TUJICYJIb OMHIAIT
1, 3-ouMe Ty TUIICYJIb QUHMIT
3, 3-IuMe TUIOY TUJICYJIb MHMJIT
STUIICY b OMHNII
MBOMNEeHTUIICYJIb GMHMIT
Me TUIICYJIb GUHNMIT
[eH TUJICYJIb QM HMII
PO NMUIICYJIIb QM HMII
3-BpOMIPONUIICYJIb OMHNI
3-xJIopBy TUIICYJIb OMHMIT
3-XJIOpOPONUIICYJIb GMHMII
2,2-oudTops TMUIICYJIbOMHNMII
3,3, 3-TpUdTOPNPONMUIICYJIbPMUHNII
3,3, 3-TPUXJIOPIPONMUIICYJIIbGMHII
4,4,4-mpudTopBy TUIICYIIb U HMII
2,2,2-TpudTOopPaTUICYJIbOUHNIT
6,6, 6-TPUITOPTEKCUIICYJIIb OUHMIT
1, 3-ouMe Ty TUIICYJIb POHMIT

3, 3-ouMe TUIOY TUIICYJIb GOHMJII

3, 3-mudToprnponokcu
BSTUJICYJIbOOHNUII
MNSONEeHTUIICYJIbOOHMIT
Me TUJIICYJIb GO HMIT
IeHTUJICYJIbGOHNIT
IPONMIICYJIbGOHNIT
3-OpoMIpONMIICYJIbGOHMII
3-xXJ0opOyTUIICYJbGOHMIT
3-XJIOPIPONMUIICYJIbGOHMIT
2,2-ondTopsTUIICYIbOOHNIT
3,3, 3-TpudTopnponmiiCysbdoOHMUII
3,3, 3-TPUXJIOPIPONNIICYJIbOOHMUII
4,4,4-TpudTopbyTHUIICYJIbPOHMUII
2,2,2-TpudTOps TUIICYIJIbOOHMUII
6,6, 6-TpudTOPTrEeKCUIICYIIbHOHMIT
UMKJIOBY THUIIME TUJIICYJIb G OHMII
UMKJIOT e KCUIICYJIb OHMIT
UMKJIONEHTUIICYJIb G OHMII
2-UMKIIONPOINIIS TUJICYJIbOOHMIT

LIMKJIOIIP ONMIIME TUIICYJIb @OHI/IJ'I

HacTosmee pacCKpETME TaKXe BKJOUaeT Tabauiuue 294-390. Kaxnasd

Tabanila COCTaBJI€EHa TarkVM Xe

3a MCRJIJIDUeHMeM TOI'o,

O@paSOM, Kak u BHIIEIIPMBEIOEHHAa A

UTO 3aroJIOBOK CTPOKM B Tabjulle

(r. e. "R2=F, (R3)=3-F um Z=0") saMeHeH Ha COOTBETCTBYIIMIA

Tabiuie 294 gBigerca "R2=Cl,

Ri=ByTuicyJsnbmumi, R2=C1,

COCTaBJIEHH IIONOOHEM OO0pasoM.

IIOKA3AaHHHM HMXe.

InpencraBjideT COeIIMHEeHNME

HanpuMep, CTPOKOM 3arojioBKa B

(R®})p=3-F m Z=0", ¥ mnepBad 3aluchb B

bOPMY JIEL 1, Toe

(R3)w=3-F wu Z=0. Tadamue 295-390
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CTpOKa 3ar'oJIOBKaA

Tabania R2 (R3) m 7 Tabania R2 (R3) n 7
294 cl 3-F 0 343 Cl 5-C1 0
295 Br 3-F ¢} 344 Br 5-C1 0
296 I 3-F ¢} 345 I 5-C1 0
297 CF3 3-F 0 346 CFs 5-C1 0
298 OMe 3-F ¢} 347 OMe 5-C1 0
299 Me 3-F 0 348 Me 5-C1 0
300 F 3-Cl1 O 349 F 6-C1l ¢}
301 Ccl 3-Cl O 350 Cl 6-C1l o}
302 Br 3-Cl1 O 351 Br 6-C1l o}
303 I 3-Cl1 0 352 I 6-C1l ]
304 CF3 3-Cl O 353 CFs 6-C1l o}
305 OMe 3-Cl O 354 OMe 6-C1l 0
306 Me 3-Cl1 O 355 Me 6-C1l 0
307 F 3-Br 0 356 F 3-Br, 4-F 0
308 Ccl 3-Br O 357 Cl 3-Br, 4-F 0
309 Br 3-Br 0 358 Br 3-Br, 4-F 0
310 I 3-Br O 359 I 3-Br, 4-F 0
311 CF3 3-Br 0 360 CFs 3-Br, 4-F 0
312 OMe 3-Br 0 361 OMe 3-Br, 4-F 0
313 Me 3-Br 0 362 Me 3-Br, 4-F 0
314 F 3-I 0 363 F 3-F, 4-F 0
315 Ccl 3-I O 364 Cl 3-F, 4-F 0
316 Br 3-I 0 365 Br 3-F, 4-F 0
317 I 3-I ¢} 366 I 3-F, 4-F 0
318 CF3 3-I 0 367 CFs 3-F, 4-F 0
319 OMe 3-I ¢} 368 OMe 3-F, 4-F o}
320 Me 3-I O 369 Me 3-F, 4-F ¢}
321 F 3-CN 0 370 F 3-Cl, 4-F o}
322 Ccl 3-CN 0 371 Cl 3-Cl, 4-F o}
323 Br 3-CN O 372 Br 3-Cl, 4-F 0
324 I 3-CN ¢} 373 I 3-Cl, 4-F 0
325 CF3 3-CN O 374 CFs 3-Cl, 4-F 0
326 OMe 3-CN 0 375 OMe 3-Cl, 4-F 0
327 Me 3-CN O 376 Me 3-Cl, 4-F 0
328 F 3-CF3 0 377 F 3-Br S
329 Ccl 3-CF3 0 378 Cl 3-Br S
330 Br 3-CF3 0 379 Br 3-Br S
331 I 3-CF3 0 380 I 3-Br S
332 CFs 3-CF3 O 381 CF» 3-Br S
333 OMe 3-CF3 ) 382 OMe 3-Br S
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CTpOKa 3ar'oJIOBKaA

Tabania R2 (R3) m 7 Tabania R2 (R3) n 7
334 Me 3-CFs 0 383 Me 3-Br S
335 F 4-C1 0 384 F 3-C1l S
336 Ccl 4-C1 0 385 Cl 3-C1l S
337 Br 4-C1 0 386 Br 3-C1 S
338 I 4-C1 0 387 I 3-C1 S
339 CF3 4-C1l 0 388 CF» 3-C1 S
340 OMe 4-C1 0 389 OMe 3-C1l S
341 Me 4-C1 0 390 Me 3-C1l S
342 F 5-C1 0

Tabauia 391
1
R
A/
V4 N H
3
®)n | P
4 6
R
5
H
6a
R
R4 ORS \ 6b 15
s’ s N—R R
N , N , g \
N N—
% /
A-4 A-5 A-6 A-T7
R2=F, (R3)p=3-F u Z=0

A

A

A=A-4; R*=3-6BpoMIponmui
A=A-4; Ri=TpeT-ByTNI)
A=A-4; R*=3-xJ0pByTN

A=A-4; R*=3-xJIOpPHPONUI

A=A-4; R*=4,4-mudTopByTu
A=A-4; R*=2,2-mudTOopsTHUI
A=A-4; R*=3,3-nubTopHponmi
A=A-4; Ri=sTUN
A=A-4; R*=rercuia
A=A-4; Ri*=m30B0yTHI
A=A-4; R*=y30IEHTUI
A=A-4; Ri=MeTuUN
A=A-4; R*=3,3,4,4,4-

neHTadTopOy TUI

A=A-5; R°=4-xjop-3-ByTuH-1-1J
A=A-5; RS=3-xjop-2-nponmH-1-mui
A=A-5; R°=4,4-pudTop-2-ByTMH-1-1J
A=A-5; R>=5,5,5-1pudbrTop-1l-mMeTui-2-IeHTUH—
1-ua
A=A-5; R>=5,5,5-1mpudrop-2-neHTMH-1-1J
A=A-5; R®=5,5,5-rmpudrop-3-neHTmH-1-1na
A=A-5; R°=2-UMKJIODYTMIIS T
A=A-5; R°=LUKJIOTEKCUJ
A=A-5; R°=LMKJIOIEHTUIIME TUJI
A=A-5; R°=2-LUKJIOIPOIIMIIS TUJI
A=A-5; RS=3-LUKJIONPONMUIIIIPOINNII

A=A-5; R°=(2,2-10uMeTUJIUMKIIONPOINII) ME TIJI

A=A-5; R°=(1-MeTUJIUMKIIOIPOINJII) ME TIJI



A

78

A

A=A-4; R*=2,2,3,3,3-
IeHTabTopIpoOnmnII
A=A-4; Ri=neHTUJ

A=A-4; R*=nmponmnu

A=A-4; R*=3,3,4,4-TeTpadTopByTNia

A=A-4; R*=2,2,3,3-TeTpadTopnponmi

A=A-4; R*=3,3,3-TpUXJIOPIPONNII
A=A-4; R*=4,4,4-1pudropByTui
A=A-4; R*=2,2,2-1pudTOp>TNI
A=A-4; R%=6,6,6-TpudTOoprEeKCUI
A=A-4; R*=4,4,4-TpudTop-2-
Me TUIOY T
A=A-4; R*=3,3,3-TpudTopnponni
A=A-4; R*=3-BpoMIpPONNI
A=A-5; R°=0yTumia
A=A-5; R>=TpeT-OyTuUI
A=A-5; R°=sTun
A=A-5; R’=Tercuia
A=A-5; RS=ms308yTNHi
A=A-5; R°=MS3O0IeHTUI
A=A-5; R°=mneHTU]

A=A-5; RS=mnponmi
A=A-5; R>=Bens=ui)

A=A-5; R =ajmi
A=A-5; R°=3-ByTeH-1-ua
A=A-5; R°=3-MeTumia-2-0yTeH—-1-MJI
A=A-5; RS=3-mMeTmn-3-6yTeH-1-mi
A=A-5; R°=4-MeTus—-3-mneHTeH-1-1UJ
A=A-5; R°=3-neHTeH-1-MJ
A=A-5; R°=3-ByTuH-1-1J]I
A=A-5; R°=4-MeTuI-2-NeHTUH-1-1J
A=A-5; R°=3-neHTUH-1-MJ
A=A-5; R°=2-nponmu-1-ui
A=A-5; R°=5-rmekcuMH-1-MJ
A=A-5; R°=4-neHTuH-1-un
A=A-5; R>=3-0OpoMIponmui
A=A-5; R°=3-xJOopBOyTuUJI
A=A-5; R>=3-xJIOpIpPONNI
A=A-5; R°=4,4-mgudTopByTu

A=A-5; R°=(2-MeTMJILUMKJIOIEHTNJI)Me TUJI

A=A-5; R°=(2-06poM—2-XJIOPUMKJIIOIPOIINII) ME TINJI
A=A-5; R°=(2,2-gubpOMUMKJIIONPOINII) ME T
A=A-5; R°=2-(2,2-muxjop-1-

Me TUJIILMKJIIONPONNIT) 3 TUJI
A=A-5; R°>=(2,2-guxnop-1-

Me TUJIILMKJIIOIP OIINJI ) ME TIJI
A=A-5; R®=2-(3,3-mudTopUnUKIOBYTIII) 3TN
A=A-5; R®=2-(2,2-audTOPLUUKIIONPOIINII) 5 TNJI
A=A-5; R°=(2,2-mOMbOTOPUMKIIONPOIINII) ME T

A=A-5; RS=2-XJIOpP3TOKCHUME TIUJ
A=A-5; R°=2,3-mmuxJop-5-MeTOKCUIIeHTUJI

A=A-5; R>=3,3-mudrTop-5-MeTOKCUIIEHTUII
A=A-5; R°=2-U30NpPONOKCUDTUI
A=A-5; R°=2-MeTOKCHUSTUI
A=A-5; R°=5-MeTOKCHUIIEHTUJI
A=A-5; R°=2-MeTOKCUIIPOINUJI
A=A-5; R°>=1,1,2,2-TeTpadTOpSTOKCHUME T
A=A-5; R®=2,2,2-TpudTopsTOKCUME TIUIJI
A=A-5; R°=2- (TpMdTOPMETOKCH) 3TN
A=A-5; R°=4-1MnaHOBYTHI
A=A-5; R°=3-umanHo-1, 2-nyumMe TUJIIIP O
A=A-5; R°=2-LMaHO®TUI
A=A-5; R°=3-UMaHO-2-MeTUJIIPOINII
A=A-5; R°=umaHOMeETUJ
A=A-5; R°=5-1MaHONeHTUJ
A=A-5; R>=3-11aHONPOIMI
A=A-5; R°=2- (LMaHOMETOKCHU) 3TN
A=A-5; R®=3- (UMaHOMETOKCHU) —2—Me THUIIIPOINII
A=A-5; R°=1MaHOMETOKCHME TIUJ
A=A-5; R°=1,2-nuMeTns—3-HUTPOIPOIINII
A=A-5; R°=4-1TuUOpoKCUBYTUJI
A=A-5; R°=3-TuUIpokKcu-1,2-IOMMe TUIIIPOIMI
A=A-5; R°=3-TUIPOKCHU-2—Me TUJIIPONINII
A=A-5; R°=TMOPOKCHUME TUII
A=A-5; R°=5-TUIPOKCUIIEHTUII
A=A-5; R>=3-TUIOPOKCUIIPONIMNI
A=A-5; R>=2-MeTunj—3-HUTPONIPOIMI

A=A-5; R°=4-HuUTpoByTua
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A A
A=A-5; R°=2,2-mubTops>TU A=A-5; R°=2-HUTPOBTUI
A=A-5; R°=3,3-mubTopnponmi A=A-5; R°=HuUTpoOMeETUJ

A=A-5; R5=3,3,4,4,4-
A=A-5; R>=5-HUTpPONEHTNIJI
neHTadTopOy TUI
A=A-5; R°>=2,2,3,3,3-
A=A-5; R>=3-HUTPONPOINMI

IeHTadTOPHPONMII
A=A-5; R°=3,3,4,4-TreTpadTopByTnia A=A-5; RS=2-XJIOpP3TUJITMOME TUJI
A=A-5; R°=2,2,3,3-TeTpadTopnponni A=A-5; R®=2,3-OuxJop-5-MeTUJITMONEH TN
A=A-5; R°=3,3,3-TpuUXJIOPIPONNII A=A-5; R*=3,3-mudTOop-5-MeTHMITUONEH TN
A=A-5; R°=4,4,4-1pudropByTni A=A-5; R>=2-M300pPONUIITUOS TN
A=A-5; R°=2,2,2-TpudTOopsTNI A=A-5; R®=2-MeTMJITMOSTUII
A=A-5; R°=6,6,6-TpudToprexcmia A=A-5; R°=5-MeTUJITMONEHTJII

A=A-5; R°=4,4,4-TpudTop-2-
A=A-5; R°=2-MeTMJITMOIPONIMNI

Me TUIOY T
A=A-5; R°=3,3,3-TpudTopnponni A=A-5; R>=1,1,2,2-TeTpadTOp® TUITHOME TUII
A=A-5; R°=4-6poM—-3-ByTeH-1-uij A=A-5; R®=2,2,2-TpudTOpS5 TUITHUOME TUJII
A=A-5; R°=2-xJIOpaJlin A=A-5; R°=2- (TpudTOopMETUIITHIO )3 TNUII
A=A-5; R°=3-xJ0paJuini A=A-6; R%=Me); RP=0ByTuHa
A=A-5; R>=3-xJjop-3-ByTeH-1-ui A=A-6; R®=Me; R®=1per-0ByTNI
A=A-5; R°=4-xjop-3-ByTeH-1-uij A=A-6; R®=Me; R%=nmun

A=A-5; R>=5,5-mubéTop-3-neHTeH-1-
A=A-6; R%=Me; R=p300yTNmiI
ni

A=A-5; R°=4,4,4-Tpudrop-2-08yTeH—
N A=A-6; R%=Me; R®=nponusa
-1

A=A-5; R5=5,5,5-TpudTop-3-Me -

A=A-6; Rée=sTu) ( ; RP=sTu
2-TleHTeH— 1-1J

A=A-5; R°=5,5,5-Tmpudrop-3-neHTeH—
A=A-6; R®2=Me; R®=3, 3, 3-TpudTopnponmi
1-wmia

A=A-6; R%=Me; R®=2,2,3,3,3-
A=A-5; R°=4-06poM-3-6yTuH-1-1J
rneHTadbTOPIPONNII

A=A-6; R®=3,3,3-Tpudropnponmi; R%®=3,3,3-
A=A-5; RS=3-ByrTmH-1-mi

TPUGTOPIIPONINII
A=A-7; RIS=ysomenTun A=A-7; RbS=sTun
A=A-7; R=neHTusn A=A-7; RP=rexkcun
A=A-7; R=nponun A=A-7; RP=yso0b6yTunia
A=A-7; RP=H A=A-7; Rl=meTun

HacTosmee pacCKpeITME TakKXe BKJOUaeT Tabaumiue 392-585. Kaxnasd
TabiMila COCTaBJIEHa TaKMM Xe of0pas30oM, KaK W BHIIENIPUMBEIEeHHAaS
Tabimiua 391, 3a MCKJIKOUEHMEM TOTO, UYTO 3al0oJIOBOK CTPOKM B Tabjule
391 (7r. e. "R2=F, (R3)p=3-F m 7Z=0") s3saMeHeH Ha COOTBETCTBYIINUMA

3al'0JIOBOK CTPOKMN, IIOKa3aHHEM HUXe. HaanMep, CTpOKOﬁ 3aI'OJIOBKa B
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Tabauie 392 gpiagerca "R2=Cl, (R3),=3-F u Z=0", U HOepBasg 3alucCb B
Tabauile 392 IIpencTaBJIgSeT CoeOMHeHMe - QopMyJieHl 1, roe RI=3-
Opommnponmi, R2=Cl, (R3)w=3-F m Z=0. Tabjuue 392-585 cocTaBJIeHH

INODOOHEM OOpasoM.

Crpoka BaT'oJIOBKa Crpoka 3aToJIOBKa
TaBauiia R2 (R3) 4 Tadania R2 (R3) 7
392 Ccl 3-F 0 489 Ccl 3-F 0
393 Br 3-F 0 490 Br 3-F 0
394 I 3-F 0 491 I 3-F 0
395 CFs 3-F 0 492 CFs 3-F 0
396 OMe 3-F 0 493 OMe 3-F 0
397 Me 3-F 0 494 Me 3-F 0
398 F 3-C1 0 495 F 3-C1 0
399 Ccl 3-C1 0 496 cl 3-C1 0
400 Br 3-C1 0 497 Br 3-C1 0
401 I 3-C1 0 498 I 3-C1 0
402 CFs 3-C1 0 499 CFs 3-C1 0
403 OMe 3-C1 0 500 OMe 3-C1 0
404 Me 3-C1 0 501 Me 3-Cl1 0
405 F 3-Br 0 502 F 3-Br 0
406 Ccl 3-Br 0 503 Ccl 3-Br 0
407 Br 3-Br o 504 Br 3-Br o)
408 I 3-Br 0 505 I 3-Br 0
409 CFs 3-Br 0 506 CF3 3-Br 0
410 OMe 3-Br ¢} 507 OMe 3-Br 0
411 Me 3-Br 0 508 Me 3-Br 0
412 F 3-I 0 509 F 3-I o}
413 cl 3-I 0 510 cl 3-I 0
414 Br 3-I 0 511 Br 3-I 0
415 I 3-I 0 512 I 3-I 0
416 CFs 3-I 0 513 CFs; 3-I 0
417 OMe 3-I 0 514 OMe 3-I 0
418 Me 3-I 0 515 Me 3-I 0
419 F 3-CN 0 516 F 3-CN 0
420 Ccl 3-CN 0 517 Ccl 3-CN 0
421 Br 3-CN 0 518 Br 3-CN 0
422 I 3-CN 0 519 T 3-CN 0
423 CFEs 3-CN O 520 CF» 3-CN O
424 OMe 3-CN O 521 OMe 3-CN O
425 Me 3-CN 0 522 Me 3-CN 0
426 F 3-CF3 0 523 F 3-CF3 0
427 Ccl 3-CFs 0 524 cl 3-CFs 0
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CTpOKa 3aIT'0JIOBKa

Tab®mania R2 (R3) m 7 Tabania R2 (R3) n 7
428 Br 3-CF3 0 525 Br 3-CF3 o
429 I 3-CF3 0 526 I 3-CF3 0
430 CFs 3-CF3 O 527 CF3 3-CF3 O
431 OMe 3-CF3 ¢} 528 OMe 3-CF3 0
432 Me 3-CF3 0 529 Me 3-CF3 ]
433 F 4-C1 O 530 F 4-C1 o}
434 Cl 4-C1 ¢} 531 Cl 4-C1 o}
435 Br 4-C1 ¢} 532 Br 4-C1 ]
436 I 4-C1 O 533 I 4-C1 ¢}
437 CF3 4-C1 ¢} 534 CFs 4-C1 o}
438 OMe 4-C1 0 535 OMe 4-C1 o}
439 Me 4-C1 O 536 Me 4-C1 0
440 F 5-C1 O 537 F 5-C1 0
441 Cl 5-C1 O 538 Cl 5-C1 0
442 Br 5-Cl1 0 539 Br 5-C1 0
443 I 5-C1 0 540 I 5-C1 0
444 CF3 5-Cl1 O 541 CFs 5-C1 0
445 OMe 5-Cl 0 542 OMe 5-C1 0
446 Me 5-Cl1 ¢} 543 Me 5-C1 0
447 F 6-Cl ¢} 544 F 6-Cl ¢}
448 Cl 6-Cl ¢} 545 Cl 6-C1l 0
449 Br 6-Cl 0 546 Br 6-Cl 0
450 I 6-Cl ¢} 547 I 6-Cl 0
451 CF3 6-Cl 0 548 CFs 6-Cl o
452 OMe 6-Cl 0 549 OMe 6-Cl ]
453 Me 6-Cl O 550 Me 6-C1l o}
454 F 3-Br, 4-F O 551 F 3-Br, 4-F ¢}
455 Cl 3-Br, 4-F O 552 Cl 3-Br, 4-F 0
456 Br 3-Br, 4-F 0 553 Br 3-Br, 4-F 0
457 I 3-Br, 4-F O 554 I 3-Br, 4-F o}
458 CF3 3-Br, 4-F ¢} 555 CFs 3-Br, 4-F ¢}
459 OMe 3-Br, 4-F 0 556 OMe 3-Br, 4-F 0
460 Me 3-Br, 4-F 0 557 Me 3-Br, 4-F 0
461 F 3-F, 4-F O 558 F 3-F, 4-F 0
462 Cl 3-F, 4-F O 559 Cl 3-F, 4-F 0
463 Br 3-F, 4-F O 560 Br 3-F, 4-F 0
464 I 3-F, 4-F 0 561 I 3-F, 4-F 0
465 CF3 3-F, 4-F ¢} 562 CFs 3-F, 4-F 0
466 OMe 3-F, 4-F 0 563 OMe 3-F, 4-F 0
467 Me 3-F, 4-F 0 564 Me 3-F, 4-F 0
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Crpoka B3aroJIOBKa CTpoka 3aroJjioBKa
Tab®mania R2 (R3) m 7 Tabania R2 (R3) n 7
468 F 3-Cl, 4-F 0 565 F 3-Cl, 4-F o
469 Cl 3-Cl, 4-F 0 566 Cl 3-Cl, 4-F 0
470 Br 3-Cl, 4-F ¢} 567 Br 3-Cl, 4-F 0
471 I 3-Cl, 4-F ¢} 568 I 3-Cl, 4-F 0
472 CF3 3-Cl, 4-F 0 569 CFs 3-Cl, 4-F ]
473 OMe 3-Cl, 4-F 0 570 OMe 3-Cl, 4-F 0
474 Me 3-Cl, 4-F ¢} 571 Me 3-Cl, 4-F o}
475 F 3-Br S 572 F 3-Br S
476 Cl 3-Br S 573 Cl 3-Br S
477 Br 3-Br S 574 Br 3-Br S
478 I 3-Br S 575 I 3-Br S
479 CF3 3-Br S 576 CFs 3-Br S
480 OMe 3-Br S 577 OMe 3-Br S
481 Me 3-Br S 578 Me 3-Br S
482 F 3-Cl S 579 F 3-C1 S
483 Cl 3-Cl S 580 Cl 3-C1 S
484 Br 3-Cl S 581 Br 3-C1 S
485 I 3-Cl S 582 I 3-C1 S
486 CF3 3-Cl S 583 CFs 3-C1 S
487 OMe 3-Cl S 584 OMe 3-C1 S
488 Me 3-Cl S 585 Me 3-Cl S

HacTosdmee pacCKpeTHMEe TakKXe BKJOUaeT Tabiauuel 586-684. Kaxnad
TabiMila COoCTaBJIeHa TaKMM Xe o00pas30M, KakK U BHIIEIPUMBEeOeHHAS
Tabmmua 1, 3a MCKJIOYEHMEM TOTO, UYTO 3arlcJIOBOK CTPOKM B Tabiuie 1
(7. e. "R2=F, (R3)p=3-F, Z=0 m A=A-4") saMeHeH Ha COOTBETCTBYIIIMUN
3aT'OJIOBOK CTPOKM, IIOKalaHHHM HWke. Hamopumep, IOepBas B3alucb B
Tabauiie 586 npencTaBJIgeT coenuHeHMe bopMyJIEL 1, roe R2
nIpencTaBJIAeT cobom Cc1, (R3)n npelcTaBJIgeT cobou 3-F, Z
npencraBjsgeTr cobom O, A npencrabjser coborm A-3A u Rl mpemcramJisger

cobom ByTmi. Tabauusl 587-684 cocTaBJIeHH IOJOOHHM o0OpasOoM.

Crpoka 3aT'oJIOBKa
Tabiania R2 (R3) Z A
586 F 3-F 0 A-4
587 F 3-F 0 A-1
588 F 3-F 0 A-2
589 Ccl 3-F 0 A-2
590 Br 3-F 0 A-2
591 I 3-F 0 A-2
592 CF3 3-F 0 A-2
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CTpOKa 3ar'oJIOBKaAa

Tabania R? (R3) m 7 A
593 OMe 3-F ¢} A-2
594 Me 3-F 0 A-2
595 F 3-Cl 0 A-2
596 Ccl 3-Cl 0 A-2
597 Br 3-Cl 0 A-2
598 I 3-Cl ¢} A-2
599 CF3 3-Cl ¢} A-2
600 OMe 3-Cl 0 A-2
601 Me 3-Cl1 0 A-2
602 F 3-Br ¢} A-2
603 Ccl 3-Br 0 A-2
604 Br 3-Br 0 A-2
605 I 3-Br O A-2
606 CFs3 3-Br O A-2
607 OMe 3-Br 0 A-2
608 Me 3-Br 0 A-2
609 F 3-T 0 A-2
610 Cl 3-T ¢} A-2
611 Br 3-T ¢} A-2
612 I 3-I ¢} A-2
613 CF3 3-I ¢} A-2
614 OMe 3-I ¢} A-2
615 Me 3-I 0 A-2
616 F 3-CN ¢} A-2
617 Cl 3-CN ¢} A-2
618 Br 3-CN ¢} A-2
619 I 3-CN 0 A-2
620 CF3 3-CN ) A-2
621 OMe 3-CN ) A-2
622 Me 3-CN 0 A-2
623 F 3-CF3 O A-2
624 Cl 3-CF3 0 A-2
625 Br 3-CF3 O A-2
626 I 3-CF3 ¢} A-2
627 CFs 3-CF3 O A-2
628 OMe 3-CF3 O A-2
629 Me 3-CF3 ¢} A-2
630 F 4-C1 ¢} A-2
631 Cl 4-C1 ¢} A-2
632 Br 4-C1 ¢} A-2
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CTpOKa 3ar'oJIOBKaAa

Tabania R? (R3) m 7 A
633 I 4-C1 o] A-2
634 CF'3 4-C1 o A-2
635 OMe 4-C1 o] A-2
636 Me 4-C1 @) A-2
637 F 5-C1 0 A-2
638 Cl 5-Cl1 o) A-2
639 Br 5-Cl1 o) A-2
640 I 5-Cl1 o) A-2
641 CF'3 5-Cl1 o) A-2
642 OMe 5-Cl1 o] A-2
643 Me 5-Cl1 o] A-2
644 F 6-Cl o] A-2
645 Cl 6-Cl o] A-2
646 Br 6-Cl o] A-2
647 I 6-Cl o] A-2
648 CF3 6-Cl o] A-2
649 CMe 6-Cl o] A-2
650 Me 6-Cl o] A-2
651 F 3-Br, 4-F o] A-2
652 Cl 3-Br, 4-F o] A-2
653 Br 3-Br, 4-F o] A-2
654 I 3-Br, 4-F o] A-2
655 CF; 3-Br, 4-F | © A-2
656 OMe 3-Br, 4-F @) A-2
657 Me 3-Br, 4-F o) A-2
658 F 3-F, 4-F o) A-2
659 Cl 3-F, 4-F o) A-2
660 Br 3-F, 4-F o] A-2
661 I 3-F, 4-F o] A-2
662 CF's 3-F, 4-F o] A-2
663 CMe 3-F, 4-F o] A-2
664 Me 3-F, 4-F o] A-2
665 F 3-Cl, 4-F o] A-2
666 Ccl 3-Cl, 4-F o] A-2
667 Br 3-Cl, 4-F o] A-2
668 I 3-Cl, 4-F o] A-2
669 CF3 3-Cl, 4-F o] A-2
670 CMe 3-Cl, 4-F o] A-2
671 Me 3-Cl, 4-F o] A-2
672 F 3-Br S A-2
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CTpOKa 3aT'0JIOBKA
Tabania R? (R3) m 7 A
673 Ccl 3-Br 3 A-2
674 Br 3-Br S A-2
675 I 3-Br S A-2
676 CFs 3-Br S A-2
677 OMe 3-Br S A-2
678 Me 3-Br 3 A-2
679 F 3-C1 3 A-2
680 Cl 3-C1 3 A-2
681 Br 3-C1 3 A-2
682 I 3-C1 3 A-2
683 CFs 3-C1 3 A-2
684 OMe 3-C1 3 A-2
CoenmvHeHMe infe) HacToAlleMy M300peTeHN OBOBIUHO OyoyT

MCIIOJIL30BATE B KauvecTBe TepOMUMOHOTO AaKTMBHOTO MHIPeOMeHTa B
KOMIIO 3ULIMHU, T. e. cocTaBe, 1o MeHbBIIen Mepe c OIOHUM
OOIIOJIHUTEJILHEM KOMIIOHEHTOM, BHOPAHHHM M3 TIPYIIE, COCTOAMEN M3
[IOBEPXHOCTHO—-AKTUBHEIX BEMECTB, TBepOHx pasfaBuTeJler M XUIKUX
pazfaBuTeJIeN, KOTOPHE CJYXaT B KaueCTBe HOCHUTEJSI. VHIpPeIMeHTH
cocTaBa WMJIM  KOMIIO3MUMM  BHOMpPAKT Takum ofbpas3oM, UTOOE OHU
COOTBETCTBOBAIM  (OMU3UUECKMM CBOMCTBAM AaKTMBHOTO MHIpPEeIOMeHTa,
criocoBy TMNpuMeHeHMsS ¥ dQaKTopaM OKpyXallel cpelbl, TakuM Kak TUIl
IIOUBH, BJIAXHOCTL M TeMIlepaTypa.

[IpuTOOHHE COCTAaBH BKJIOUAT KakK XUIKMe, Tak ¥ TBepIHe
KOMIIOZULIMM . XMIKMe KOMIIO3ZUINWM BKJIOUAKT PAaCTBOPH (B TOM UMCJIE
SMYJIETUPYEMEE KOHIEHTPAaTH), CYCIEeH3UM, 5SMYJLCHUM (B TOM UMCJIE
MUKPOBMYJILCUM, BMYJbLCUM THUIIa MAaCJIO B BOIOe, TeKyulre KOHILEeHTPAaTH
/WM CYCIOSMYJILCUM) ¥ T. II., KOTOPHE HeoOd3aTeJJbHO MOTYT OHTL
3arymeHs B reju. OCHOBHHEMM THIIAMM BOIHHIX JKUIOKUX  KOMIIOSUIIUNA
ABJISIOTCH PaCTBOPUMEI KOHLIEHTPAaT, CYCIIeH3UOHHBIM KOHIIeHTpaT,
KalcyJibHas CYCIeH3Ms, KOHIeHTPUMPOBaHHAS 5SMyJBCUI, MUKPOSMYJILCHUS,
SMYJIBCUS THIIa MAacJO B BOIe, TeKYyUMM KOHIUeHTPpAaT M CYCIOSMYJIBECHUS.
OBmyMM THUIIAMY HEBOIHHX XMIKMX KOMIIO3ULMM SABJISOTCS SMYyJIbIUPYEMBI
KOHLIEHTPAaT, MUKPOBMYJIb MY € MBI KOHLIEHTPAT, OVCIIEPTUPY EMEIM
KOHLEHTPAT M MacCJIgHas OUCIIEPCUA.

OCHOBHBEIMM TUIIAMM TBEPOHX KOMIIO3SMUMIM  SABJIAITCS IIEJICBUIOIHEE
nperaparTH, [IOPOMKM, TpaHyJIH, neJijle TH, OPOBUMHKM, IacCTUIIKA,
Ta®JIeTKM, SBalloJIHEHHEE I[IJIEHKM (BKJIOUAS I[IOKPHTUS IJIS CeMSIH) ¥ T.

II., KOTOpPHE MOTI'YyT OBTb OUCIEPIUMpPpyeMeMM B BoOe ("cMaumpaeMeMU")
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W BOOOPACTBOPUMEIMHA . [IJIeHKHU " NIOKPEITUA, obpasoBaHHEE nus
[JIEHKOOOpas3yninx  pacTBOPOB WK TEeKYyUMx CYCIIeH3UM, OCOBOEHHO
OPUTOOHHE OJa 00paboTkM CceMsaH. AKTUMBHBY MVHIPEeOMeHT MOXeT OHTH
(MMKPO) MHKAIICYJIMPOBaH C JaJIbHeumyM ofOpa30BaHMeM CYCIeH3UM WK
TBEPpOOT'O COCTaka,; B KaueCTBe aJlbTepHaATUBH, BeCb COCTakR aKTUBHOI'O
MHITPEOVMEHTA MOXET OHTL MHKAICYJMPOBaH (MJIM [OOBEPIHYT "HaHeCeHU
nokpuTMA") . IloCpelCTBOM MHKAICYJMPOBAHUA MOXHO PeIlyJMPOBATH WK
3alepXMBaATE BEHCBOOOXIEHMEe AaKTMBHOTO MHIpPpeOMeHTa. OMYyJIbIUpyeMasd
TpaHyJa coueTaeT npeMymecTea Kak cocTaBa SMYJIE TUPYEMOTO
KOHIleHTpaTa, Tak u CYyXOoTO TPaHYJIMPOBaAHHOTO cocTaBa.
KOHIIEHTPUPOBAHHEE KOMIIO3UIIVMM B OCHOBHOM IIPUMMEHSAKT B KadecTBe
IPOMEXYTOUHEX IPOIOYKTOB OJA IajlbHeMmero CcoCTaBJIeHUS.

Kak mnOpaBuMJIO, PacHOHJISeMble COCTaBH pasfaBignT B IIOOXOOAMEN
cpene TIlepel pPAacCIBJIEeHVEM. IDaHHBEE KUIOKMEe ¥ TBeplee COCTAaBH
COCTaBJIANT C BO3MOXHOCTBI HeMeIJIEHHOTO pas3faBJjieHMsa B 2 Cpele
pachneieHrsa, OOBUHO B BOIEe, HO MHOT'IDa B IpyroM HOIXOIAmeM cpene,
TakKoM Kak apoMaTHuueCcKun MJIN napadmUHOBHIM YTJIEBOOOPON WJIN
pacTUTesIbHOe MacJio. OOBbeMB OJII  PAacIBJIEHMS MOTYT HaAXOOUTHLCA B
OManasoHe OT NPUOIM3UTENIBHO ONHOTO OO HECKOJIEKMX THCHAY JIMTPOB Ha
TeKTap, OIOHAaKO foJiee TUIINUYHO HaxoosaTcd B oMarnasoHe oT
OPpUOIIN3UTEJIBHO OeCATM OO HEeCKOJIBKMX COTeH JIMTPOB Ha TekTap. U3
PacCIBUIAEMEIX COCTaBOB MOXeT OHThH NOPUIOTOBJIeHa Oakorad CMeChb C
BOIOOV WMJIM IOpyTo¥M IOOXOonAmen cpemow  Oasa 06paboTKM  JIMCTBEL
[IOCPEenCTBOM aBMALMOHHOTO HaHeCeHMA, WM BHeCeHMdI B IIOUBY, WU
BHeceHMa B cCyOCcTpaT IJS BHpallMBaHMA pacTeHuM. Xuiokue MU Ccyxue
COCTaBE MOXHO OTMEPATE HEINOCPeOICTBEHHO B CHUCTEMH KalleJIbHOT'O
OPOIIEHUA WJIM OTMEPATH B OOpO3OYy BO BpPeMsa IIOCaOKu.

Kak mnpaBmiio, COCTaBH OYyIOyT cCcolepXaThk 20PeKTUMBHHE KOJIMUECTBAa
AKTUBHOTI'O MHTPpeIneHTa, pazbaeuTesig nu MIOBEPXHOCTHO-AKTUBHOTO
BEleCTBa B HUMXEIPUBENEHHHX NIPUOIM3UTEJBHEX OMaras3oHax, KOTOpPHe

cocTaBJagapT B cyMMe 100 mOpolLleHTOB IO BecCy.
[[poLleHT IO Becy

[ITOBEepXHOCTHO—
AKTHMBHEI
PasbBaBuTesb aKTUBHOE
MHITpeOUeHT
BEMECTBO
IucneprupyeMele B BoOe U
BONOPaCTBOPMMEIE I'PaHYJIH, 0,001-90 0-99,999 0-15
TabJIeTKM M [IOPOWIKMU
MacJssaHbe Ouclepcuu, CyCIeH3UM,
BMYJIbCUM, PACTBOPHE (B TOM uMcCIe 1-50 40-99 0-50

SMYJIbTMPpYyEMBIE KOHIEHTpPa 'I‘bI)
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[IeieBMIOHBIE IIpellapaTH 1-25 70-99 0-5
T'paHyJEl U I1eJlJI€ ThH 0,001-99 5-996,999 0-15
KoHlleHTpUpOBaHHBE KOMIIOSULUN 90-99 0-10 0-2

TRepItle pa30aBUTeN M BKJOUAT, HaIpuMep, TJIMHBE, TakMe Kak
BOEeHTOHUT, MOHTMOPWUIIJIOHUT, aTTalyJbIMUT UM KaoJMH, TUIIC, LeJUIoJIo3Y,
OMOKCHUI THUTaHa, OKCUI LMHKAE, KpaxmaJl, OeKCTPUH, caxapa
(HanpuMep, JakKTo3y, caxaposy), IOMOKCUI KpeMHM’HA, TaJlbK, CJoIOy,
OMaTOMOBVYIO 3eMJI, MOUEeBUHY, KapboHaT KaJbLUmMLg, KapboHaT "
BukapboHaT HaTPUI, a Takxe cyJgbdarT HaTpusa. TUNIMUHBEE TBepPOLe
paszbaBuTesm omnmcaHu B Watkins et al., Handbook of Insecticide
Dust Diluents and Carriers, 2nd Ed., Dorland Books, Caldwell,

New Jersey.

Kuokme pasbaBuUTeIN BRJIOUAKT, Hallpumep, BOY, N, N-
OVMe TUJlaJIKkaHaMU O (HanpuMep, N, N-guMmeTniadopMaMmn) , JIMMOHEH,
OVMEe TUJICYJIEQOKCHUI, N-aJIKUIINUPPOJINITOHE (HanmpuMep, N-
Me TUJINUPPOJIMOMHOH) , aJIkmJipochaTe (HanpuMep, TpusTMIdOoChaT) ,
STUJIEHTJINKOJIIE, TPUD TUIIEHTJIMKOJIE, NPONUJIEHTJIMKOJIE,
OUNIPONMIIEHTJIUKOJIE, NOJIUIIPONIUIIEHTJINKOJIb , OponujeHkapboHaT,

OyTuileHKapOoHaT, NapadMHE (HalopuMep, CBeTJIEe MMHepaJlbHEEe Macja,
HOpMaJIbHEEe TapaduHb, wnW3oHapadMHH), aJKUIOeH30JH, aJKMJIHaQTaJIMHH,
TJINLIEPUH, TpralueTaT TJIMLepUHA, copbut, apoMaTuuyecKue
YTJIEBOOOPOIH, OeapoMaTU3MPOBRaHHEE  aludpaTrudecKre  yIJIEBOIOPOIH,
AaJIKUIIOEH30JH, aJkuiIHa®TallMHE, KeTOHH, Takue KaK LIMKJIOTeKCaHOH,
2-TeNTaHOH, WM3000pPOH ¥ 4-TUOPOKCU—-4-MeTUJI-2-IIeHTaHOH, alleTaTH,
Takue Kak u3oamMmjaleTrarT, rekcujaleTarT, TenTuJaueTarT,
OKTMJIAlLleTaT, HOHMJIAlleTaT, TouIeLuuIalueTaT u = M3000pHMIIAlLIeTAaT,
IpyIMre CJIOXHEEe 5SOUPH, TakKMe KakK aJIKUJIUMPOBAHHHE CJIOXHEHE SOUPH
JlakTara, CJIOXHEIE 2OUPH IBYXOCHOBHEIX KMCJIOT, AJIKMIT— u
apunbeH30aTH U Y-OYyTHPOJIAKTOH, a TaKXe CIMPTH, KOTOPHE MOTYT OHTH
JMHEeMHEMM, Pa3BeTBJIEHHBIMM, HACHMEeHHHMU WJIM HeHACHMeHHEMM, TakKue
Kak MeTaHOJI, STaHOJI, H-IIPOIIaHOJI, M3OIPOIMJIOBHM CIMPT, H-O0yTaHOJI,
1300y TUJIOBEIM CcoupT, H-TeKCaHOoJI, 2-3TUJITEeKCaHoJI, H-OKTAaHOJI,
OeKaHoOJI, WM30OeLUMJIOBHM CIUPT, MW3I00KTaIdeKaHOJ, LUeTWUJIOBHM CIUPT,
JIaYPUIIOBHM CIupT, TPUIELUMIIOBHIM CcrmpT, OJIEUJIOBHIM CIoupT,
LIMKJIOTEKCAaHOJI, TeTparuapodypdVYPUIIOBEHNM CIOMPT, IMAalleTOHOBHI CIMPT,
Kpe30Jl ¥ OeH3WJIOBHM CHUPT. Xuikuve paszbaBuUTes M Takke BKJIOUAT
CJIOXHHE 50OMPH TJIMIEepMHa, a TakXe HaCHMeHHHX ¥ HeHaCHIIeHHBX
XMPHHX KMCJIOT (Kak HOpaBuijo, Ce—Cz2), TaKMxX Kak Macja CeMAaH
pacTeHuMM U ILJIOOOB (HamopuMep, Macjla MacCJIMHE, KJIeMeBUHH, CeMSH

JLHa, KYyHXYyTa, KYKYPY 3H (Mmamca), apaxuca, [IOICOJIHEUHMKA,
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BMHOTPaIOHHX KOCTOUeK, cadjiopa, CeMdH XJIONIUaTHMKAa, COeBHX O0DOOEB,
ceMsdH palica, KOKOCOBOI'O oOpexa M fAIOep KOKOCOBOTO opexa), XUPH
XMBOTHOT'O IIPOMCXOXIEeHMSA (HalpuMmep, TOBSXbe CaJlo, CBMHOe callo,
TOIIJIEHOE CBMHOE CcaJio, XMpP IIedeHM TpeCcKWu, PHOMM XUpP) M UMX CMeCH.
XKunkre paszsfaBUTeM TaKXe BKJOUART aJIKUJIUMPOBAHHEE XUPHHE KUCJIOTEHL
(HanpuMep, MeTMJIMPOBAaHHHE, DSTUIMPOBAHHEE, OYTUIMPOBAaHHEE), TIOe
XMPHEIE KMCJIOTEL MOXHO IIOJIYUMTH I[IYyTeM IHUOPOJIM3a CJIOXHEX 5SOUpOB
TJIMLEPMHA M3 MCTOUYHMKOB PACTUTEJILHOTO M XKMBOTHOTO IIPOMUCXOXIEHUSI
¥ MOXHO OuUMIaTh I[IYyTeM IepPeroHKM. TUIMUHHEE XUIKMe pa30aBUTen
onmcaHsl B Marsden, Solvents Guide, 2nd Ed., Interscience, New
York, 1950.

TBepOrle M XUIOKME KOMIIO3UIIMM II0 HACTOAMEMY M300peTeHMI YacTo
BKJIOUAKT OIHO MWMJIM HECKOJIBKO IIOBEPXHOCTHO-aKTHBHEIX BEMECTB. llpu
noSaBJIeHMM K XKUIKOCTM IIOBEPXHOCTHO—-aKTMBHEE BeMeCcTBa (Taxkxe
M3BECTHEE Kak '"IIOBEepXHOCTHO—-aKTMBHEHE cCpencTtrea'"), KakK TIIpaBWUIIoO,
MOIVOUIIMPYRT, yame BCETO YMEeHBIaKnT TIOBEPXHOCTHOE  HaTsSKeHUe
XUOKOCTM. B 3aBUCKMMOCTM OT IIPUPOOH ITHUIAIPOOMILHOM M JIUMIOOUIILHOM
TPyl B MOJIEKYJIE IIOBEPXHOCTHO—-aKTMBHOI'O BENMEeCTBa, IIOBEPXHOCTHO-
AKTHUBHEE BemecTBa  MOXHO [IPVMMEHSATH B KauecTBe CMauMBamnMnUXx
CpeICTB, IUCIEePTUPYHIMX CPelCcTB, 5SMYyJILTaTOPOB MM IIeHOTacCUTeJel.

[IOBEPXHOCTHO-aKTUBHEE BelleCTBa MOTYT OHBTH KJIACCUQULUMPOBAHE
KaK HEMOHHBE, AaHMOHHHE WJIM KaTMOHHHE. HeMOHHEE I[TOBEPXHOCTHO-
AKTUBHEE BeleCcTBa, IPpYMEeHVMEIe IOJIS  KOMIIO3UIMM 10 HaCTOAmeMy
n300peTeHuD, BKIKOUaT 0e3 OI'paHUUeHMSI aJIKOKCUJIATH CIMPTOB, TaKue
KaK aJIKOKCMJIATH CIMPTOB Ha OCHOBe IIPUPONOHHX U CUHTETUUECKUX
CIIMPTOB (KOTOpPBIE MOTYT OBTbH Pa3BETBJISHHEMU WX JIMHEMHBEMM) U
[IOJIyUeHHEe us CIIMPTOB " STUJIEHOKCUIA, IponmMJIeHOKCHUIa,
OYTUIIeHOKCHIA WJIM WMX CMecel; SDTOKCUJIATH aMMHOB, aJIkaHOoJaMUOH U
STOKCUIIMPOBAHHEE aJIKaHOJaMUIH,; AJIKOKCUMJIMPOBAHHEE TPUTJIMLIEPUIEH,
TaKMe KaK BDTOKCUIMPOBAHHEE COeBOe, KaCTOpOBOe M palcoBOe Macia;
AJIKOKCUJIATE  aJIKMJIQEHOJIOB, TakKMe KaK BTOKCWMJIATH OKTUIQeHOJIa,
STOKCUJIATHE HOHMJIQeHOJIa, DSTOKCUMJIATHE OMHOHMIIQEeHOJa M DTOKCUMIIATH
nonenuiadeHoJa (roJIy4YeHHHE ns3 beHOJIOB n STUJIEHOKCHUIA,
OPONUJIeHOKCHUOa, OyTWMJIeHOKCUIOa WIM MX CcMecel); OJOK-IIOJIMMEPH,

IIOJIy4YeHHEIe W3 OSTWMIJIEHOKCHIa WJIM IIPOIIMIJIEHORCHMIOa, U GHOK—HOHMMepBI

O@paTHOI‘O THUIIa, B KOTOPHEX KOHIIEBEIE OJIOKMU IIOJIYYEeHEL nus
IIPOIIMIJIEHOKCHM O A ; STOKCHMIIMPOBaHHEE KVPHEIE KM CJIOTEL;
STOKCHMIIMPOBaHHEIE CJIOXHEIE S@Mpbl KVMPHEIX KMCJIOT 17 MaceJl,;
STOKCHMIIMPOOBaHHEIE MeTIMIJIOBEIE CJIOXHEIE 9(]_)I/IpI:>I,' STOKCMJ'H/IpOBaHHBIﬁ

TpMCTT/IpMJT@GHO.H (B TOM yricJie HOJ'IyT{eHHBIﬁ "3 STVMIJIEHOKCHIOa,
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OPONMJIeHOKCHUOa, OyTWJIeHOKCUIa WJIM MX CMecel); CJIOXHHe 50UPH
XVPHEIX KUCJIOT, CJIOXHEEe 5SOUPH I[JKLIepUHa, IIPOM3BOIOHEE Ha OCHOBEe
JIAHOJIMHA, MIOJIND TOKCUIIMPOBAHHEE CJIOXHEIE >QUpPH, TakKue Kak
NOJIMATOKCUIIMPOBAHHEIE CJIOXHEE DOUPE copbMTaHa M XUPHBEX KUCJIOT,
NOJIMBTOKCUIIMPOBAHHEIE CJIOXHEE DSOUMPE copbuTa ™M  XKUPHEX KUCJIOT U
[IOJINDTOKCUIIMPOBAHHEIE CJIOXHBEIE 5BOMPH ITUIMLEePMHA W XUPHHEX KUCJIOT;
OIpyTMe IIPOM3BOINHEIE CcoOpbOMTaHa, Takue KaK CJIOXHEEe 20UMpH copbOuTaHa;
[IOJIMMEPHEIE MIOBEPXHOCTHO—AKTUBHHE BelleCcTBa, Takue Kak
CTaTUCTUUECKHUE COIIOJIMMEPHI, OJIOK—COIIOJIMMEPEL, aJIKMIOHEIE T
(MOMMBTUIIEHTJIMKOJIEBHE) CMOJIH, I[IPUBUTEE WM TIpebeHUaTHE II0JIMMEPH
M 3Be30000pasHEE  IIOJIMMEPH; MOJIUD TUJIEH TJIMKOJIU (s ; CJIOXHEIE
SQUPHE  TTOJUBTUIIEHTJIMKOJIS M XUPHHX KMUCJOT,; IIOBEPXHOCTHO—-aKTUBHEE
BelleCTBa Ha OCHOBEe KPEeMHUMOPTaHMUEeCKMX COoeIMHEeHMM U I[IPOM3BOIOHLIE
caxapor, TaKMe KaK CJIOXHEE 5SQUPH Caxapo3b, AaJKUJINOJIUTJIMKO3UIOE U
AJIKUJITIONIUCaXapUIEL.

[TpUTOOHEIE AHMOHHEE I[IOBEPXHOCTHO-aAKTUBHEE BelleCTBa BKJIOUAT
Des OTpaHnUYeHUn AJIKMJIapPUIICYJIE QOHOBEHE KM CJIOTEL u X CoJu;
KapOOKCUIIMPOBAaHHEE DTOKCHUJIATH CIIMPTOR I AJIKUIIGEHOJIOB ;
OUQeHUIICYJIEQOHATHEE IIPOMBBONOHEE; JIMTHMH WM [OIPOM3BOLOHEE JIMTHUHAE,
TaKrMe KakK JIMTHOCYJIbOOHATH; MaJleMHOBas WM SAHTapHasa KUCJOTHE WU
VX AHTUIPUIH,; OJedUHCYJILOOHATE; CJIOXHEE 0UpPH (OoCOOPHOM KMUCJIIOTH,
Takue KaK CJOXHHE 20UMPH QOCOOPHOM  KMUCJOTH ¥  aJIKOKCHUIIATOB
CIIMPTOR, CJIOXHEIE SQUPHL bocdhopHOM KM CJIOTEL u AJIKOKCUJIIATOR
aJlkmiadeHoJsla U CJIOXHHE DOMPH  QOCOOPHOM KUCJOTH UM STOKCUIIATOB
CTUpUIIdeHoOJIa; I[OBEPXHOCTHO-aKTHBHEE BelleCTBa Ha OCHOBe 0OeJika;
[IPOM3BOOHEE CapKoO3MHa,; CcyJjbdarT sdMpa  CcTUupuideHoJa; CyJabdaTH U
CyJnsQOHATE MaceJl UM XUPHHX  KUCJOT; cynsdaTH U CyJIbOOHATH
DTOKCUIINPOBAHHBIX AJIKMIIOEHOJIOB ; CyJbsdaTH CIIMPTOB; CyJibQaTH
STOKCUIIMPOBAHHEX CIUPTOB; CYJBOOHATH aMMHOB ¥ aMMIOB, TaKMue Kak
N, N-alKuiaTaypaTH,; CyYJIbQOoHATH OeH30Ja, KyMoJla, TOJyoJla, KCUIIOJa U
OOoOelnII— " TPUOEUNIIOSH30JIOB ; CyJisEQOHATH KOHIOEHCHUPOBAaHHEIX
HadTaJMHOB,; CYJIbQOHATH HadTalMHa U aJKWJIHadTalMHa,; CYJIbEQOHATH
dpaKIIMOHUPOBAHHKBIX HedTelpOOyKTOB; CyJsQOCYKIMHAaMa TH "
CyJEQOCYKIIMHATEL " X NPOM3BOLOHEE, TakKue Kak
OUAJIKUIICYJIEQOCYKIMHATHEE COJIU.

[IpUTOOHEIE KATHMOHHHE IIOBEPXHOCTHO-AKTHBHEIE BelleCTBa BKJIOUAT
0e3 OoTrpaHMUeHMA aMMIOE UM STOKCUIIMPOBAHHEE aMMOB; aMMHE, TakKKue Kak
N-aJIkunponaHOVaM1HEH, TPUIPONINIIEH TP AMUHEL u
OUNIPONMIJIEHTETPAaM/HE, ¥ STOKCUJIMPOBAHHLEE aMMHE, DSTOKCUIIMPOBAHHLEE

IVaMVHEL U ITPOIIOKCHMIIMPOBAaHHEIE AMIHEI (HOJ’IyT{eHHBIe ns3 AMIMHOB "
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STUJIEHOKCHKIA, MNPONMJIEHOKCHUIA, OYyTWUJIIEeHOKCHUIA WMIM UX CMeCcel); COJU
aMMHOB, Takue Kak aMMHOalleTaTH u coJu OVaMUHOB ; coJn
YeTBEPTUUHOTO aMMOHW S, Takue Kak UyeTBEPTUUHEE coJm,
STOKCUJIMPOBAHHEIE UEeTBEPTUUHHE COJM W IUUETBEPTUUYHHEE COJMU; WU
aMMHOKCHUIH, Takme Kak AJIKUIIOMME TMJIaM/HOK CUIEL u Buc- (2-
TUOPOKCUD TUII) aJIKMJIaMUHOKCUIE .

Takxe TMIPUTOOHBEIMM IJIS KOMIIOBMIMNM II0 HacCToAmMeMy MW300peTeHM o
ABJISIOTCSA CMEeCU HEeMOHHHX ¥ AaHMOHHEX I[IOBEPXHOCTHO-AKTMBHEIX BeNEeCTB
MJIM CMEeCUM HEMOHHEX ¥ KAaTMOHHEX IIOBEePXHOCTHO-AKTUBHEIX BeEleCTB.
HeMoHHEIE, aHMOHHHEE ¥ KaTHMOHHBE IIOBEPXHOCTHO-AKTUBHEE BeEMecTBa U
ux PEeKOMEeHIYyeMble Iy TU IpUMeHeHM S PaCKPBITEH BO MHOXEeCTBe
Oy OJIMKOBAaHHEIX JIUTepaTyYPHEX VMCTOUHMKOB, B TOM umce B
McCutcheon’s Emulsifiers and Detergents, eXeTOINHBX aMEPUKAHCKUX U
MeXIOIYHAapPOIHHX W3OaHMax, Oyoauxkyemumx McCutcheon’s Division, The
Manufacturing Confectioner Publishing Co.; Sisely and Wood,
Encyclopedia of Surface Active Agents, Chemical Publ. Co., Inc.,
New York, 1964; wm A. S. Davidson and B. Milwidsky, Synthetic
Detergents, Seventh Edition, John Wiley and Sons, New York,
1987.

KoMmosuliuM II0 HacTodmeMy Hu300peTeHuI TakKXe MOTYT COoIepXaThb
BCIIOMOTaTeJIbHHE BemecTBa M IJo0aBKM OJA COCTaBJIEHUMSA, W3IBECTHHE
crielrajJmucTaM B OaHHOM’ obJjacTu TexXHUKH, B KauecTBe
BCIIOMOTATEJIbHHX CpPenNCTB IJII COCTAaBJIeHMA (HEKOTOPHE M3 KOTOPHX
MOTYT PacCMaTpMBaTbLCA TakXe KakK BHIOJHAKIMEe (QYHKUMIO TBEPOBEX
pazbaBuTesey, XUOKUX  paszbaBuTesel MIM IIOBEePXHOCTHO-aKTUBHBEX
BemecTB) . C TIIOMOMBI TaKMX BCIOMOTATEJILHEIX BelleCTB UM OOOABOK IJIA
CcocTaBJIEeHUS MOXXHO pPeryImMpoBaTh 3HaueHue PH (B6ydepH) ,
neHoo®pa30BaHMe B XOIe M3TOTORBJIEHUS (IIPOTUBOBCIIEHMBATEJM, TaKue
Kakx IOJIMOPTaHOCUIIOKCAaHH) , ocaxmeHue AKTUBHEIX VHITPeIVeHTOB
(cycrneHOupyomye CpedcTBa), BA3KOCTL (TUKCOTPOIHEE 3alyCTUTeJN),
Pa3BUTHE MUKPOOPTAHMBMOB B Tape (IPpOTMBOMMKPOOHEIE CpedcTBa),
3aMopaxmuBaHue IPOOYKTOB (aHTUOPU3H) , IBET (omucnepcun
Kpacurejell/IMIMEeHTOB) , CMHBaHMe (IIJIeHKooOpasoBaTe M WM KJIeHKMe

BelleCTBa), MCHapeHUe (3aMelJIMTEeNIM WCIapeH’sa) U IpyTMe CBOMCTRA

coCcTaBa. HﬂeHKoo@paBOBaTeﬂM BRJIOYAKT, HaliprMep,
IIOJIMBUMHIMIIAlle TaTHI, COIIOJIMMEPEI IIOJIMBMHMIIalleTaTa, COIIOJIMMEP
IIOJIMBVMHWMIITIMPPOJIMIOHAa " BUMHIMJIanneTaTa, IIOJIMIBMHMJIIOBEIE CIIMPTEHL,
COIIOJIMMEPEI ITOJIMBMHIMJIIO BEIX CIIMPTOB n BOCKHN. prmepm

BCIIOMOT'aTeJIbHEIX BemeCTB u oodaBok IOJIA COCTaBJIEHNA BRJIIIOUY AT

rnepeuncjieHHsle B McCutcheon’s Volume 2: Functional Materials,
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eXe T OMHBIX MeXIYHapPOIHBIX u CeBepoaMePUKaHCKMX M3OaHUAX,
nyoaukyeMmux McCutcheon’s Division, The Manufacturing Confectioner
Publishing Co.; m B nydamxkalum corjlacHo PCT WO 03/024222.

CoenvHeHre OQOopMyJIEL 1 ¥ JiOOBHEe »OPYIHMe aKTUBHBE MHIPEIVMEHTH,
KaK IIpaBWJIO, BKJKUAKT B KOMIO3ULUKM I[IO0 HaACTOAlleMy M300peTeHUO
[IOCPEeOCTBOM pPacTBOPEHMSI aKTUBHOTO MHIpPEeOMeHTa B pPacTBOPUTEJIe WK
[IOCPEenCTBOM  M3MeJIbUeHMA B KUOKOM — MJIN cCyxoM  pa3baBurelie.
PacTBOpPH, B TOM UMCJEe 5SMyJIbTUMPYEeMbEe KOHIeHTPATH, MOXHO IIOJYUMThH
[IOCPEenCTBOM IIPOCTOI'O CMEMMBAHMA WHIPEOMEeHTOB. KECIM pacTBOPUTEIL
XUOKOM KOMIIO3ULMM, IIpedHasHaYeHHOM IJIS I[IPUMMeHeHMS B KauecTBe
SMYJILTUPYEMOT'O KOHIIEHTpaTa, He CcMemlMBaeTcsda C BOIOOM, TO OORUHO
opu pas3baBjiIeHMM BOIOOM HODABJIAT 5SMYyJLTATOPR OIS 5SMYyJbLIVPOBAHUSA
PacTBOPUTEJIL, COIOepXalmero aKTMBHOE BeleCTBO. B3BeCM aKTHUBHOTO
MHITpeOVeHTa C OuaMeTpaMy dJYacTul, He 0Oojiee 2000 MKM  MOXHO
[IOOBepraTk MOKPOMY IIOMOJIY C IIpPMMEeHeHMeM MeJIbHUIL OJIS pas3MoJa B
Cpelne C IOJIYUYEHMEM UYacCTHI, CO CPeIHVMM 3HaUYeHMAMM IMaMeTpa MeHee
3 MKM. BOImHEHE B3BeCM MOXHO IIpeBpamaTb B T'OTOBHE CYCIEH3MOHHHE
KOHIIEHTPAaTH (cMm., HalpuMmep, raTeHT CIIA \E 3060084) WMIIn
OOIIOJIHUTEJIbHO oOpabaTHBaTh IIOCPENCTBOM BHCYIIMBAHMSA PAaCIbJIEHUEM
oJjg obpa30BaHMA  OUCIEPTUMPYEMEIX B BOIE TpPaHyJl. OiIsa CcyxXux
COoCTaBOB, KakK IIpaBUJIO, TpelbyrTCcAa CIOCODH CyxXOoI'o IIOMOJIa, c
[IOMOIILI0 KOTOPEHIX I[IOJIYUalT 4YaCTHULE CO CPelHMMM 3HaudeHUMIMM OuaMeTpa
B IMamna3zoHe OoT 2 nmo 10 MkM. IIBUIEBMIHHE IIpelapaTh M IIOPOMKM MOXHO
IoJIydaThk IIyTeM CMelMBaHMA M, KakK I[IpaBWJIO, M3MeJibueHud (HalpuMep,
MOJIOTKOBOM MeJIbHUIIEV WM CTPYMHOM MeJibHMUeM) . ['paHyJiH M IIeJJIe TH
MOXHO [I0JIy4aThb nyTeMm pPacheJIeHn I AKTUMBHOTO MaTepuala Ha
IpeIBapUTEJIbHO IIOJIyUeHHEEe TI'PaHyJIMPOBAaHHEE HOCUTEJM MM C IIOMOMBIO
METOOMK  CIIeKaHMuLg. CM., Browning, "Agglomeration", Chemical
Engineering, December 4, 1967, crpauuns 147-48; Perry’s Chemical
Engineer’s Handbook, 4th Ed., McGraw-Hill, New York, 1963,
crpauuusl  8-57 wm  pmaylee, a Takxkxe WO 91/13546. TleJJIeTH MOXHO
[IoJIydyaThk, KaK ONMcaHo B HaTeHTe CIA N 4172714. JucneprupyeMee B
BOIle ¥ BOIOPACTBOPMMEE TPaHyJIH MOXHO IIOJIyYaThb, KaK ykKasz3aHOo B
naTeHrax CIA N 4144050, N 3920442 wm B nareHTe T'epmaHun N
3246493, TabjeTkM MOXHO II0OJIyYaThb, KakK yKa3aHo B HaTeHTax CIA N
5180587, N 5232701 wm N 5208030, IlJeHKM MOXHO IIOJy4YaThb, Kak
YyKazaHO B TIaTeHTe BejgukobpuTaHum N 2095558 m B mnareHTe CIA N
3299566.

HOMOJIHUTEJIBHYK MHOOPMAallMI KacCaTeJIbHO TEeXHOJIOTUMM COCTaBJIeHUS

cM. B T.S. Woods, "The Formulator's Toolbox - Product Forms for
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Modern Agriculture" B Pesticide Chemistry and Bioscience, The
Food-Environment Challenge, T. Brooks and T. R. Roberts, Eds.,
Proceedings of the 9th International Congress on Pesticide
Chemistry, The Royal Society of Chemistry, Cambridge, 1999, cTp.
120-133. Cm. Takxe mnareHT CIIA N 3235361, oT cToJjbiua 6, CTPOKMU
16, mo crosbua 7, crpoku 19, wu npumepsn 10-41; mnarteHT CIHA N
3309192, oT crombua 5, cTpokm 43, @nmo cToybua 7/, CTPOKMU 62, U
npumepw 8, 12, 15, 39, 41, 52, 53, 58, 132, 138-140, 162-164,
166, 167 m 169-182; mnarteHT CIMA N 2891855, oT cTosbua 3, CTpoOKa
66, @mo cToJjbua 5, crpoka 17, wm npumepn 1-4; Klingman, Weed
Control as a Science, John Wiley and Sons, Inc., New York, 1961,
crpaHuub 81-96; Hance et al., Weed Control Handbook, 8th Ed.,
Blackwell Scientific Publications, Oxford, 1989; u Developments
in formulation technology, PJB Publications, Richmond, UK, 2000.
B cienyomyx OpUMepax BCe 23HaueHUA IIPOLEeHTHOTO CoIepXaHUs
IpUBeOeHH IO Becy M BCe  COCTAaBH IOJyYalnT  TPaIUlIMOHHBMM
criocoBbaMm. HoMepa COeIMHEHMM CCHUJIAITCsSA Ha COeIMHeHUa B TabJjumie
MHIEKCOB  A. Ees OOTIOJIHUTEJILHOTO  YTOUHeHMdA  [IoJarawnT, uTo
creuMaJMCcT B OaHHOM 0O0JlacTM TexXHUKM, MCHOJB3YSd [IpelHOylee
onMcaHMe, MOXeT IIPUMMEHATHL HacTodAllee M300peTeHMe B eI'o HauboJee
IIOJIHOM  OOBeMe. TakuM  oBpaszoM, crenyomue — I[IPUMEPH  CJenyerT
paccMaTpMBATE TOJIBKO KakK WJJIOCTPATMBHEHE UM He OT'paHUUMBAaIMeE
KakuM—Jmnbo o6pa30M HacTodllee PpPacCKpHTHMEe. 3HaueHUd IIPOLEHTHOTO
comepXaHud IpMBeOeHH IO BecCy, 3a MCKJOUeHUMEeM CcJydaeB, TITHOe

YKa3aHO MHOe.

[Tpumep A
KoHIIeHTpaT C BHCOKOM CTelleHbLI KOHIEeHTPUMPOBaHUA
CoemmHeHMe 1 98, 5%
ansporejyib Ha OCHOBe IOUOKCHIA KpeMHMA 0, 5%
CHUHTeTUYeCKUN aMopbHEM TOHKOOMCIIEPCHEM 1 oo
OVOKCHUI KpPeMHUA T
[Toumep B
CMaurBaeMEl MOPOMOK
CoemuHeHue 1 65,0%
20Mp OomeluideHOJIa U IOJUDTUIIEHTJINKOJIS 2,0%
JIMTHUHCYJIEOOHAT HaTpUig 4,0%
AJIOMOCUIIMKAT HaTPUA 6,0%

MOHTMOPUJIJIOHUT (MIPOKaJIEHHEM ) 23,0%
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[Toumep C
I'vanyia
CoemnHeHre 1 10,0%
TPaHyJIEl aTTalyJlbIuTa (cilabojieTydee BelleCTBO, 90. 02
0,71/0,30 MMm; N cuT 1o cTaHmapTy CIIA 25-50) T
[lpumep D
SKCTPYyIMPOBaHHAA IIeJjlleTa
CoengmHeHMe 1 25,0%
Be3BOOHEM CyJIbdaT HaTPUAa 10,0%
HEOUMIEeHHEM JIMTHOCYJIbOoHAT KaJlbLMs 5,0%
aAJIKUIIHaAOTaIMHCYJIbOOoHAT HaTPUA 1,0%
KaJIbLIMEeBO—MaT'HMEBEM OEHTOHUT 59, 0%
[Toumep E
OMYJIbTUPYEMEM KOHIIEHTPAaT
CoemmbHenue 1 10,0%
NIOJIMOKCUD TUJIEHCOPOUT-TeKCcaojeaT 20,0%
CJIOXHBIT METUIIOBEIL 5dUP XUPHOMU KUCIOTH Cg—Cig 70,0%
[Topumep F
MUKPOBSMYJIECUA
CoemuHeHre 1 5,0%
COIOJIMMED I[IOJIMBUHMIIIIMPPOJIMOOHA M BMHMJIIALlEeTaTa 30,0%
AJIKUJITIOJIUTJIMKO 31U 30,0%
TIINLEPUIIMOHOOJIEAT 15,0%
BOIa 20, 0%
[Tpumep G
CyYCIeH3MOHHEM KOHIEeHTpAaT
CoenuHeHue 1 35%
OJIOK—CONIOJIMMED OYTUIINOJIMOKCUD TUIIEHa U 4 0e
IOJIMIIpONIMJIeHa T
COTIOJIMMED CTeaprHOBOM KV CJIOTH n 1 0o
[MOJIN3 TUJIEHTJIMKOJI S T
CTUPOJI-aKPUJIOBHM MTOJIVMED 1,0%
KCaHTaHOBad KaMelb 0,1%
NIPONMUIIEHTJINKOJIb 5,0%
[leHoT'aCuUTeJIb Ha OCHOBEe CUJIMKOHAa 0,1%
1, 2-06eH3M30THMa30JIMH—3—0H 0,1%

BOOa 53,7%
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[Toumep H

OMYyJIECHUS B BoIe

CoenmHeHMe 1

OJIOK—CONIOJIMMED OYTUJIIIIOJIMOKCUD TUIIEHa U

IOJIUIIPONINIIEHA
COIIOJIMED CTeapUHOBOM
[IOJIND TUJIEH TJINKOJI A
CTUPOJI-aKPUJIOBHM IIOJIMMED
KCaHTaHOBas KaMelIb
IPONMIIEHTJIUMKOJIE
IeHOTacCUTeJIb Ha OCHOBe CHMJIMKOHA
1, 2-06eH3U30THA30JIMH- 3—0H
apoMaTudeCKUn YTJIEBOOOPON
HedTeNpOOyKTOB
BOIa

[Toumep I

MacynsaHasa IUCHepCUd

CoenuHeHUe 1
[IOJIMOKCHUD TMIIEHCOPOBUT-T'eKCcaoJjiearT
OpTraHnUYeCKU MOIMOUUIMPOBaHHAa A

I'JIMMHa

CJIOXHEI MEeTWUJIOBHM 30UP XUPHOM KMCJIOTH

KM CJIOTEI

Ha OCHOBe€e

oo

o0

ODeHTOHMUTOBAaSML
2,5

o0

57,5%

HacTosAamee pacKpeETHe TakKXe BKJIOUAET BHIIEIPUMBEOEeHHBEE IIPMMEPH

A-TI,

"coeguHeHne 2",

3a MCKJIIDYEeHNMEM TOTO, gTO

"CoeguHeHue 3",

"CoenmHeHre 6", "CoernomHeHMe 7",

"coenuHeHHMe
"CoeguHeHue 4",

"CoemuHeHmue 8",

1"

"CoeguHeHnue 5",

3aMeHeHO Ha

"CoemuHeHMe 9",

"CoemuHeHue 10", "CoemmuHenme 11", "CoemmbHenme 12", "CoemuHeHHUe
13", "CoemuHeHHUe 14", "CoemuHeHHUe 15", "CoenmmuHeHHne le",
"CoemuHeHue 17", "CoemuHenme 18", "CoemmbHenme 19", "CoemuHeHHUe
20", "CoemuHeHHUe 21", "CoemuHeHHUe 22", "CoenmHeHHne 23",
"CoemuHeHue 24", "CoemuHenme 25", "CoemmbHenme 26", "CoemuHeHHUe
27", "CoemouHeHHUe 28", "CoemouHeHHUe 29", "CoenmuHeHHue 30",
"CoemuHeHnmue 31", "CoemmuHenme 32", "CoemmbHenme 33", "CoemuHeHHUe
34", "CoemuHeHHUe 35", "CoemouHeHHUe 30", "CoenmHeHHUe 37",
"CoemumHeHnmue 38", "CoemmHenme 39", "Coemmbenme 40", "CoemmHeHHUe
41", "CoemuHeHHUe 42", "CoemouHeHHUe 43", "CoenmHeHHue 44",
"CoemmHeHue 45", "CoemmHenme 46", "Coemmbdenme 47", "CoemmHeHUe
48", "CoemmHeHUe 49", "CoemouHeHHUe 50", "CoenomHeHHue 51",
"CoemmHeHue 52", "CoemmHenme 53", "Coemmbenme 54", "CoemmHeHUe
55", "CoenmHeHUe 56", "CoeomHeHHUe 57", "CoenmHeHUue 58",
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"CoemmHeHue 59", "CoemmHenme 60", "CoemmbHenme 61", "CoemmHeHHUe
62", "CoemomHeHHUe 63", "CoemomHeHHUe o4", "CoenomHeHHue 6b",

"CoemmHeHue 66", "CoemmHeHme 67", "CoemmbHenue 68", "CoemmHeHUe

c9", "CoenmHeHMe 70", "CoenmuHeHMe 71", "CoengmHeHMe 72T,
"CoemuHeHue 73", "CoemmHeHme 74", "Coemmbenme 75", "CoemuHeHHUe
70", "CoemuHeHHUe 77", "CoenuHeHHUe 78", "CoenmHeHHUe 79m,
"CoemuHeHue 80", "CoemmHeHnme 81", "CoemmbHenme 82", "CoemuHeHHUe
83", "CoemuHeHHUe 84", "CoenuHeHHUe g8bh", "CoenmHeHHUe 86",

"CoemuHeHmue 87", "CoemmuHenme 88", "CoemmbHenme 89", "CoemuHeHHUe
ao", "CoemuHeHHUe a1", "CoemuHeHHUe az", "CoenuHeHHne o3",

"CoemuHeHme 94", "CoemuHenme 95", "CoemmbHenme 96", "CoemuHeHHUe

o7, "CoenmHeHNe og", "CoenMHeHM e ogr, "CoengmHeHMe 100™m,
"CoemuHeHHUe 101", "CoemouHeHHUe 102", "CoemuHeHHUe 103",
"CoemuHeHHUe 104", "CoemouHeHHUe 104", "CoemuHeHHUe 106",
"CoemmHeHHne 107", "CoemouHeHHUe 108", "CoemuHeHHne 109",
"CoemuHeHHUe 110", "CoemouHeHHUe 111", "CoemmHeHHUe 112",
"CoemuHeHHue 113", "CoemouHeHHUe 114", "CoemmHeHHue 115",
"CoemmHeHHue 11e", "CoemouHeHHUe i7", "CoemmHeHHue 118",
"CoemmHeHHue 119", "CoemomHeHHUe 120", "CoemmHeHHue 121",
"CoemmHeHHue 122", "CoemouHeHHUe 123", "CoenomHeHHue 124",
"CoenomHeHHue 125", "CoeouHeHHUe 126", "CoemmHeHHue 127",
"CoenmmHeHHue 128", "CoenouHeHUe 129", "CoenmHeHHue 130",
"CoenomHeHHue 131", "CoenomHeHUe 132", "CoenmHeHUe 133",
"CoenouHeHME 134", "CoenouHeHME 135", "CoenouHeHME 136",
"CoeIouHeHME 137", "CoeouHeHNE 138", "CoenouHeHME 139",
"CoenmuHeHHUe 140", "CoenuHeHHUe 141", "CoenmuHeHHNe 142",
"CoenmHeHMe 143", "CoenMmHeHMe 144", "CoenmHeHMe 145" MJIIN

"CoenuHeHue 146",

PesyJjbTaTe TeCTOB yKas3HBalT Ha TO, UYTO COeOIMHEHMA IIO
HacToAmeMy M300peTeHMI ABJIATCA BHCOKOAKTMBHEMY IPEIBCXOOOBEMM
U/UIV  TIOCJIEBCXOIOBHMM  TepOuiumaMu ¥W/WMiaM  peTyjdaTopaMy  pocTa
pacTeHuti. CoeOMHEHMSA II0 HaCTOANEeMYy M300peTeHMK OOBUHO MIPOARBRJIST
HaMBHICIIYIO AKTUBHOCTE B OTHOIEHUN [IOCJIEBCXOOOBOTO KOHTPOJIA
COPHAKOB (T. e. MX BHOCAT IIOCJE IIOABJIEHMA IIPOPOCTKOB COPHAKOB U3
[IOUBH) ¥ IIPeOBCXOOOBOI'O KOHTPOJISA COPHAKOB (T. e. MX BHOCHAT -IO
[IOABJIEHUA IIPOPOCTKOB COPHAKOB M3 IIOYUBH) . MHOIMe U3 HUX I[IPUMEeHMME
IJIS  Open- ¥W/MiIM [IOCJIEeBCXOOOBOTO  KOHTPOJIA IMPOKOTO  CIeKTpa
COPHAKOB Ha ydacTkax, Tne TpebyeTcd IOJHEM KOHTPOJIE  BCEU
PacCTUTEJIbHOCTHM, KakK HalpMuMep, BOKPYID PpPe3epByapoOB OJA XpaHeHUA

TOIJIMBa, ITOOMEIIIJIE HHEIX CRJIIaOCKHMX IJiomangokr, MeCT CTOAHKM
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aBTOMOOMIIEN, KMHOTEATPOBR IJSA aBTOMOOMJIMCTOB, al’pOodpOoMOB, OeperoB
PEeK, MUPPUTALMOHHEIX ¥ OPYIMX BOIHHEX I[IYyTeM, OKOJIO PeKJIaMHHX IMTOB,
a TaKXe COOPYXeHUM Ha aBToOMarMCTpalJiax M XeJIe3HEX Ooporax. MHoTHue
M3 COeIMHEHMM II0 HacTodmeMy M300peTeHMri, B CWIY HU30MpaTesIbHOTO
MeTaboJmM3Ma Yy CeJIbCKOXOZAMCTBEHHEX KYyJbLTYP I[I0 CPaBHEHMI C
COpHAKaMM, WIM U30MpaTesJbHOM aKTUMBHOCTM B MecTe OQOU3KOJIOTUUEeCKOTO
IIOOaBJIEHUS Y  CeJIbCKOXOBAMCTBEHHHX KYJILBTYP ¥  COPHSAKOB, VI
n30UpaTesIbHOTO PasMelleHMsI CMeCU CeJIbCKOXOBAMCTBEHHEX KYJIbBTYP U
COPHAKOB B OKpyXawmel cpele WIM B ee Ipenejax, ABJISIOTC A
[10JI€ 3HEMA oJIs n30UpaTeJIbHOTO KOHTPOJIA TPaBSAHUCTEX "
IIMPOKOJIMC TBEeHHEX COPHAKOB B cMecHu CeJIbCKOX0O3AMCTBEHHEX
KYJILTYP/COPHAKOB. ClNeuMajJMcTy B HaHHOM o6JlacTM TexXHMKM OyIeT
IIOHSTHO, uTo IPennouTUTEeJIbHYIO KOMOMHA LI DTUX baxTOpPOB
n3BMPaTeJbHOCTM C COeOMHeHMeM WM TPYIIINOM coelIVMHEeHMM MOXHO JIeT'KO
omnpelesIMTL IIYyTEeM OCYIEeCTBJIeHMS CTaHOAPTHHX OUOJIOTUUECKUX WU/UIINU
BUOXUMMUUECKNX aHaJM30B. IIepeHOCHMMOCTLI0 COeIMHEeHMM II0 HacCTOodleMy
n300peTeHri0 MOTYT XapaKTepu30BaThLCSA BaXHHEe C aTrpOHOMUUECKOMN
TOUKM 3PEeHUS CeJIbCKOXO3AMCTBEHHEEe KYJLTYPH, B TOM uucje 0e3
oTpaHnuYeHus JIolepHa, SUMeHb, XJIOTIUaTHUK, ImeHMLa, pamnc,
PasHOBUIHOCTU caxapHou CBEeKJIH, KyKypy3a (Mmamuc) , copro,
Pa3HOBUIHOCTU cowu, puc, Pa3HOBUIHOCTHU oBCa, Pa3HOBUIHOCTHA
apaxuca, oBOIM, TOMAaT, KapTodesib, MHOTOJIETHME ILJIaHTAlLMOHHLEE
KYJIbLTYPH, B TOM yucie Kode, Kakao, MacJnyHasg najbmMa,
Kay4dyKOHOCEHI, caxapHBM TPOCTHUK, LUUTPYCOREE, Pa3HOBUIHOCTHU
BMHOTpana, OPYKTOBHE HOEPEeBbs, OPEeXOIJIOOHHE HOepebBbs, ©OaHaH, ©OaHaH
pavckuy, aHaHac, PasHOBUIHOCTHM XMeJig, uYal U JIeCHHe KYJbTYPH,

TakMe Kak DBKaJUIT UM XBOMHEE (Hanpmmep, COCHa ﬂaHaHHaH), M BWIEBL

oepHOOOpAa3ynIMX  TpaB (HanpuMep, MATJIMK JYTOBOM, aBTYyCTHHOBA
TpaBa, OBCSHMIIA TPOCTHUKOBAS UM OepMyIckas TpaiBa). CoeOMHeHUS IIO
HacTogmeMy 1300peTeHNO MOYXHO MCIOJIL30BAaTh B OTHOIEHUNU

CeJIbCKOXOBAMCTBEHHEX KYJIBTYP, KOTOPHE IIOOBEPIVIMCE IeHEeTHUEeCKON
TpaHchopMaALMM MM CeJIeKIUMM IOJI OprodpeTeHusa YCTOMUMBOCTU K
Tepb®uummamMm, OJsS >SKcOpeccum O0eJIKOB, TOKCUYHHX OJIS OeClO3BOHOUHEX
BpemuTeJield (KakK HaIpuMep, TOKCMH Bacillus thuringiensis), W/Wiu
DKCIPEeCCUM OPYyTMX IIOJIE3BHEIX I[IPU3HAKOB. ClIeuMajaucTaM B  OaHHOM
oBJlaCTM TexXHMKM OyIeT IIOHATHO, UTO HE BCe COeIMHEeHMS B PaBHOU
CTelleHu 20beKTUBHE IPOTUB BCeX COPHAKOB. B KauecTBe
aJIb TePHATWBEH, 3aaBJIEHHEHE  COEeOMHEHMS  ABJISIOTCS  IIOJIE3HBIMM — IJIS
MOIMOUKALIMY POCTAa PacTeHUM.

[IOCKOJIBKY COellMHEHNMA 10 HacCToAleMy MBO@peTeHMD
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XapakTepusynTcd Kak IpeIBCXOIOOBOM, Tak n IIOCJIEBCXOIOBOM
TepOUUMTOHON aKTUBHOCTEIO, 0Jid KOHTPOJIA HexeJlaTeJIbHOM
PaCTUTEJIbHOCTHU IIyTeM YHUUTOXEHMSA WM IIOBPeXOeHUS pacTUTEeJILHOCTH,
WM YMEHBIIEHMA ee pocTa, COeIOMHEHMA MOXHO IIOOXONANMM OO0pas3oM
HaHOCUTBL C IIOMOWEBK pAOa CIOCO00B, BRJIKUAKINVX I[IPMBEIOEHMNE B
KOHTAKT TepPOULUUIHO 30PeKTUBHOTO KOJIMYeCTBa COeOMHEHNSA 1o
HacTodAmlleMy M300peTeHMI WM  KOMIO3ULNY, coIepxamel yKas3aHHOe
coenMHeHMe U II0 MeHbIeM Mepe OIOHO M3 I[IOBEepPXHOCTHO-aKTUBHOTO
BelleCTBa, TBepOOTO pasbaBuUTeNd WIM XKUOKOTO paszbaBuTesid, c
JVUCTBOV WMJIM IOPyTOM UYacTbl HeXesaTeJIbHOM pPacTUTEeJIbLHOCTM, WK
BHOCUTL B Cpely, OKPpyXaKnllyln HeXeJaTeJIbHYID PacTUTEeJIbLHOCTL, TaKyo
Kak Io4uBa VI BOIA, B KOTOpOMU pacrerT HexejlaTeJsibHad
PacTUTEeJILHOCTD VI KoTOpada OKpyXaeT ceMeHa HeXeJlaTeJIbLHOTO
pacTeHrsa WM IpyI'yi €I'0 4Y4acThb OJIS Bel'eTaTHMBHOI'O Pa3MHOXEeHUD.

TepdbuumunoHo >0PeKTHUBHOE KOJMUECTBO COeIMHeHUM I[I0 HaCTOAMeMYy
N300pPEeTEeHUD OlpenejifseTCca pAnoM OQaKTOpOoB. OIOTU (QaKTOPH BKJIIOUAT:
BHIOpPaHHHM cocTas, crioco6 BHeCeHUd, KOJIMYEeCTBO u TIII
IPUCYTCTBYKIIE PacTUTEJILHOCTM, YCJOBMA pocTa M T. HO. B 1LIeJoM,
Tep®uununoEo »0bekTUBHOE  KOJIMYUECTBO COEOIMHEHUNM IO HacCTOoAleMy
MN300peTeHUD COCTaBJIgET NPUOIUBUTEJIEHO 0,001-20 KT/Ta C
[IPenrnouYTUTeJIbHEM OMarnasoHOM NPEUOJIU3UTEJIEHO 0,004-1 KT/Ta.
CneunajiMCcT B IOaHHOM 0O0JIaCcTM TeXHUKM MOXeT JIeTKO OIpenesiUTh
TepBULUMOHO D20OeKTMBHOE KOJMUECTBO, HeoOXoOouMoe IJIA TpeOyeMoTo
YPOBHA KOHTPOJIA COPHAKOB.

B onmHOM OOBUYHOM BapuaHTe  OCYIEeCTBJIEHMA  COeOMHEeHMe  IIO
HacTodmeMy M300peTeHMI0 BHOCAT, Kak IIpaBUJIO, B BUIEe COCTaBJIEHHOM
KOMIIO 3ULIUA B MEeCTO npouspacTaHug, comepxalee TpebyeMy
PacTUTEJIEHOCTD (HanpuMep, CeJIbCKOX0O3ANCTBEHHLE KYJIbTYPH) u
HexXeJlaTeJIbHYID PacTUTEeJILHOCTE (T. € COPpHAKM), KakXoad M3 KOTOPHX
MOXET MNpPeICTaBJIATL CcoB0M ceMeHa, IIPOPOCTKM U/mian 0OoJjiee KpPYIIHBEE
pacTeHMus, cColpUKacaomyecsd CO Cpelo¥ IJsa Opou3pacTaHMa (HalpuUMep,
IIOYUBOM) . B @IaHHOM MeCTe TIpPOM3PAaCTaHMAa KOMIIO3ULMI, COIepXallyko
COeIMHEHNE I[I0 HacTodAlleMy W300peTeHUlD, HEeIOCPeICTBEHHO IIPVMEHST
B OTHOWIEHWM pacTeHMd WM el'0 YacTu, OCODEeHHO B OTHOUWEHUU
HeXeJlJaTeJbHOW pPacTUTEeNILHOCTY, W/UIM Cpenun JS I[IpoM3pacTaHNsd,
KOTOpafd HaxXOOUTCS B KOHTaKTe C pacTeHMeM.

Buge ¥ CcopTa pacTeHUMM TpelyeMOoV PacTUTEJBHOCTM B MeCTe
npomspacTaHnud, o0paboTaHHOM C IIOMOWBI COEeOUMHEHMA I[I0 HacCToAlleMy
M300pPEeTEeHN, MOXHO IIOJIydaTh TPaIMLUMOHHEIMM CIOCOOaMM pas3MHOXEHNHA

u ceJieKlInn I criocobamm TeHHOM VMHXEeHEePWN . T'eHeTHUeCKHU



98

MOOMOUMUMPOBAHHEE pacTeHUd (TpaHCT'eHHBe pacTeHMsA) ABJISTCS TaKKMA
pacTeHUsaAMA, v KOTOPEIX TeTepoJIOTUUHEM TeH (TpaHCTeH) OBLII
CTabMJIBLHO MHTETPHMPOBaH B TeHOM pacTeHusaA. TpaHCreH, KOTOPHM
XapakTepus3lyeTcsad ero KOHKPETHHEM IIOJIOXEeHMEeM B T'€HOMe pacTeHud,
Ha3HBalT TPaHCOOPMAHTOM MJIM TPAHCITEHHEM OOBLEKTOM.

TeHeTHUECKU MOOMOUUIMPOBAaHHEE copTa pacTeHun B MecTe
opomspacTaHusda, KOTOPHE MOXHO oOfOpabaTHBaTh B COOTBETCTBUM C
HacToSmyM M300peTeHreM, BKJOUAT CcopTa PacTeHuM, YCTOMUMBEE K
OOHOMY MWMJIM HEeCKOJIbLKMM BUIaM OMOTUMUECKOI'O CcTpecca (BpemuTesu,
TakMe Kak HeMaToIh, HaceKoMble, KJjemu, TITpubel M T. O.) WIK
abrMoTHMUeCKOTO CcTpecca (3acyxa, HM3Kasg TeMIlepaTypa, 3acoJIeHHOCTDb
IIOUB u T. o.) WM  XapaKTepusyolrecs oIpyIVIMA TpedyeMbMI
XapakTepucTUKaM1M. PacTeHMsS MOXHO TI'eHeTUUeCKM MOIMOUIMPOBATL MOJIA
IpOoABJIEHUS IIPUBHAKOB, HaopuMep, [IepeHOCHUMOCTH repbuumnna,
YCTOMUMBOCTM K HACEKOMEM, MOOUOUIIMPOBAHHEIX MNIpOoOMIIEN MaceJ WIn
3aCYyX0YCTOMUMBOCTHU . [IpUIToOHEE TeHeTUUEeCKHU MOIOUOUUMPOBaHHEE
pacTeHusd, comepxamue TpaHchopMaHTE OTIOeJILHOTO TeHa WIIN
KOMOMHAaLIMUN TPpaHCcOOPMaHTOB, IpuBedeHE B IPUIIOXEHUU C.
IOMOJHUTEJILEHYIO HOPMAIINIO 1o TeHeTUUeCKUM MOIOMPUKALIMAM,
[IepeuncJIeHHEIM B OpuJoXeHuM C, MOXHO IIOJIYUUTE U3 OOmMedOCTYIIHHX
Bas IOaHHHX, [OTOOOEPXMBAEMHX, HalpuMmep, MMHMCTEPCTBOM CeJIbCKOTO
xozamcTBa CIIA.

B IIPUIIOXEHUU C OJ1d [IPU3HAKOB MCIIOJIE 3YIOTC A cllegyoiame

cokpamesnusa T1-T37. "-"  osBHauaerT, UyTO  3alMcChk He  OOCTYyIIHa;
"mepeHocuMm." o3BHauvaeT '"mepeHocuMocTwr", u "ycToMu." oO3Hauaer
YCTOMUNBOCTE .
B4 X X
© © ©
5 OnmcaHue ﬁ OnmucaHue 5 OnmcaHue
= = hY
o, o, o,
= = =
Bricokoe
[lepeHOCHUM.
T1 T15 [lepeHOCHM. XoJiona T27 comepxaHue
mamdocarTa
TpUITOGaHa
MacJyio ¢ BBHCOKMM
[lepeHOCHM. [lpamocToamue
comepXaHUeM
T2 T1l6 MMM Oa30JIMHOHOBOT O T28 JIMCThHA,
JIaypPUHOBOM
Tepb. OJIYKapJIMKOBOCTb
KM CJIOTHL
[lepeHOCHUM. MomupmumporaHHasa
T3 T17 T29 [ToNyKapJIMKOBOCTDb
yiodocuHaTa ajnbda—-ammiasa
[lepeHOCHUM.
T4 Pacnan ¢mTaTOB T18 KoHTpoJIb OIBJIEHUS T30 HUBKOT'O

COOEepPXaHMA Xejle3a
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[lepeHOCHUM.
T5 T19 llepenocuMm. 2,4-D
OKCHMHMJIA
[ToBHIIEHHOE
T6 Ycr. K BoJsiesHU T20
comepXxaHMe JIMBUHA
T7 YcT. K HaCceKOMEM T21 [lepeHOCHUM. B3acCyxXu
MommonuMpoBaHHbI BaMenJieHHOE
T9 T22
LIBeT LBEeTKAa cospeBanme/yBagaHue
[lepeHOCHUM. KauecTBO
T11 Trepbuuuna, T23 MOIUGUUMPOBAHHOT'O
MHTHUOUpybmero ALS nponykTa
[lepeHOCHUM. Bricokoe conepxaHue
T12 T24
OMKaMOBL 11&J1JII0J10 SEL
AHTHAaJIJIepTHUUeCcKoe MoamdmumpoBaHHBIM
T13 T25
CBOMCTEO KpaxmaJ/yrjieBon
YocTonume. K
T14 [lepeHOCHUM. COJIM T26 HaCceKOMBIM U
saboJyieBaHUAM
[TousoxeHnne C
CeJlb CKOXOBSMCT— HasBaHMue
Kon oBperTa
BeHHas KyJbTypa oBbeKTa
JlioLepHa J101 MON-00101-8
JioliepHa J163 MON-@@163-7
23-18-17
Kanosa* CGN-89465-2
(oBwpexkT 18)
23-198
Kanosa* CGN-89465-2
(oBbexkT 23)
Kanoma* 61061 DP-g6l@gel-7
Kanoma* 73496 DP-@73496-4
Kanoma* GT200 (RT200) MON-89249-2
KaHoJsa* GT73 (RT73) MON-@@@73-"7
HCN10O (Topas
Kanosa* -
19/2)
KaHoJa* HCN28 (T45) ACS-BN@@8-2

T31

T32

T33

T34

T35

T36

T37

T1

T2

T2

Tl
Tl

Tl

Tl

T3

T3

MommudnumupoBaHHa s

MaCHHHaH/XMpHaH

KM CJIOTa

[lepeHocmuMm. HPPD

Beicokoe

comepXxaHme MaceJl

[lepeHOCHUM.

apuJIoOKCHaJIkaHoaTa

[lepeHOCHUM.

ME3OTPMOHAa

CHMXEeHHOe
comepxaHue

HMKOTMHa

Mo nmdnumpoBaHHEI

IIPOOYKT

T'eH (—HI)

cpd epsps
(aroA:CP4)
cpd epsps
(aroA:CP4)

te

te

gatde62l

gatde62l
cp4 epsps
(aroA:CP4) ;

goxv247
cp4 epsps
(aroA:CP4) ;

goxv247

bar

pat (syn)



CeJIbCKOXO3aMCT—

BeHHaA KYyJIbTypa

HasBaHue

oBbeKTa
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Konm ob6mekTa

KaHomsa*

KaHoma*

Kanomna*
Kanomna*
KaHoJsa*
KaHomsa*
KaHomsa*
KaHoma*
KaHoma*
KaHoma*
KaHoma*
KaHoma*
KaHoma*
KaHoma*
KaHomsa*
KaHomsa*

KaHoma*

dacoJib

BakJjaxaH #

XJionyaTHUK

XJjionyaTHUK

XJionyaTHUK

XJionyaTHUK
XJionyaTHUK
XJionyaTHUK
XJionyaTHUK
XJionyaTHUK
XJionyaTHUK
XJionyaTHUK
XJionyaTHUK
XJionyaTHUK
XJionyaTHUK
XJjionyaTHUK

XJlonyaTHUK

HCNS2 (Topas
19/2)

MON88302

MPS961
MPS962
MPS963
MP5S964
MPS965
MS1 (B91-4)
MS8
OXY-235
PHY14
PHY23
PHY35
PHY36
RF1 (B93-101)
RF2 (B94-2)
RF3

EMBRAPA 5,1

EE-1
19-51a

281-24-236

3006-210-23

31707
31803
31807
31808
42317
BNLA-601
BXN10211
BXN10215
BXN10222
BXN10224
COT102
COT67B

ACS-BN@@7-1

MON-883@2-9

ACS-BN@@4-7
ACS-BN@@Z5-8
ACS-BN@11-5

ACS-BN@@1-4
ACS-BN@@2-5
ACS-BN@@3-6

EMB-PV051-1

DD-@1951A-7

DAS-24236-5

DAS-21@23-5

BXN10211-9
BXN10215-4
BXN10222-2
BXN10224-4
SYN-IR102-7
SYN-IR67B-1

T1

T4
T4
T4
T4
T4
T3
T3
T5
T3
T3
T3
T3
T3
T3
T3

T6

T7
T11

T3,T7

T3,T7

T5,T7
T5,T7
T5,T7
T5,T7
T5,T7
T7
T5
T5
T5
T5
T7
T7

T'eH (—HI)

bar

cp4 epsps
(aroA:CP4)
phyA
phyA
phyA
phyA
phyA
bar
bar
bxn
bar
bar
bar
bar
bar
bar
bar
acl (cMmbicyIoBas
u
aHTMCMBICJIOBAS)
crylAc
S4-HrA
pat (syn);
crylF
pat (syn);
crylAc
bxn; crylAc
bxn; crylAc
bxn; crylAc
bxn; crylAc
bxn; crylAc
crylAc
bxn; crylAc
bxn; crylAc
bxn; crylAc
bxn; crylAc
vip3A(a)
crylAb
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Konm ob6mekTa

CeJIbCKOXO3aMCT— HasBaHue
BEeHHas KyJbTypa oBbekTa
XJjionyaTHUK COT202
XJjionyaTHUK Event 1
XJion4aTHUK GMF CrylA
XJiomya THUK GHB119
XJiomya THUK GHB614
XJiomya THUK GK12
XJionuaTHHUK LLCotton25
XJionuaTHHUK MLS 9124
XJionuaTHUK MON1076
XJionuaTHUK MON1445
XJionuaTHUK MON15985
XJionyaTHUK MON1698
XJionyaTHUK MONS531
XJionyaTHUK MON757
XJionyaTHUK MON88913
XJjionuaTHUK Ngwe Chi 6 Bt
XJjionyaTHUK SKG321
XJjionyaTHUK T303-3
XJionyaTHUK T304-40
XJiomya THUK CE43-67B
XJiomya THUK CE46-02A
XJtiomya THUK CE44-69D
XJionuaTHHUK 1143-14A
XJionuaTHHUK 1143-51B
XJionuaTHUK T342-142
XJlonya THUK PV-GHGTO7 (1445)
XJionuaTHUK EE-GH3
XJionyaTHUK EE-GHS5
XJionyaTHUK MON88701
XJionyaTHUK OsCrll
Jlen FPS67
UeueBHUlla RH44
Mawnc 3272
Manc 5307

GTL-GMF311-7
BCS-GHO005-8
BCS-GH002-5

ACS-GHO001-3

MON-89924-2

MON-01445-2

MON-15985-7

MON-89383-1

MON-00531-6
MON-00757-7

MON-88913-8

BCS-GH003-6
BCS-GH004-7

MON-88701-3

CDC-FL001-2

SYN-E3272-5
SYN-05307-1

Tl

T7

T7

T7
T7

Tl

T7
T7
T3,T7
T3,T7
T7
T7
T7
T7
T7
T7

Tl

Tl
T7

T3,T12

T13

T11

T16

T17
T7

T'eH (—HI)

vip3A
crylAc
crylAb-Ac
cry2he
2mepsps
crylAb-Ac
bar
crylC
crylAc
cpd epsps
(aroA:CP4)
crylAc; cry2Ab2
cp4 epsps
(aroA:CP4)
crylAc
crylAc
cp4 epsps
(aroA:CP4)
crylA; CpTI
crylAb; bar
crylAb; bar
crylAb
crylAb
crylAb
crylAb
crylAb
crylAb
cpd epsps
(aroA:CP4)
mepsps
crylAb
MomuomumpoBaH—
HEDI dmo; bar
MonouomumpoBaH—
Het Cry j
als
als
amy797E
ecry3,1Ab
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Konm ob6mekTa

CeJIbCKOXO3aMCT— HasBaHue
BeHHas KyJIbTypa oBbeKTa
Mawnc 59122
Mawnc 676
Mauc 678
Mauc 680
Mauc 98140
Manc Bt1l0
Manc Btl76 (176)
Manc BVLA430101
Manuc CBH-351
Manc DAS40278-9
Mawnc DBT418
Mauc DLL25 (Ble)
Mawnc GA21
Mawnc GG25
Mawnc GJl1
Mawnc F1117
Mawnc GAT-ZM1
Mawnc LYO38
Mawnc MIR162
Mawnc MIR604
MONS8O1
Mauc
(MON80100)
Manc MON802
Mawnc MON809
Mawnc MON810
Mawnc MON832

DAS-59122-7

PH-0006706-7
PH-000678-9
PH-000680-2
DP-098140-6

SYN-EV176-9

ACS-ZM004-3
DAS40278-9

DKB-89614-9

DKB-89790-5
MON-00021-9

REN-00038-3
SYN-IR162-4
SYN-IR604-5

MONB8O1

MON-80200-7

PH-MON-809-2

MON-00810-6

T3,T7

T3,T18
T3,T18
T3,T18
T1,T11
T3,T7
T3,T7
T4
T3,T7
T19

T3,T7

T3
Tl
Tl
Tl
Tl
T3
T20
T7
T7

T1,T7

T1,T7

T1,T7

T1,T7

T1

T'eH (—HI)

cry34Abl;
cry35Abl; pat
pat; dam
pat; dam
pat; dam
gat4621; zm-hra
crylAb; pat
crylAb; bar
phyA2
cry9C; bar
aad-1
crylAc; pinII;
bar
bar
mepsps
mepsps
mepsps
mepsps
pat
cordapA
vip3RAa20
mcry3A
crylAb; cp4
epsps
(aroA:CP4) ;
goxv247
crylAb; cp4
epsps
(aroA:CP4) ;
goxv247
crylAb; cp4
epsps
(aroA:CP4) ;
goxv247
crylAb; cp4
epsps
(aroA:CP4) ;
goxv247
cpd epsps
(aroA:CP4) ;
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Konm ob6mekTa

CeJIbCKOXO3aMCT— HasBaHue
BEeHHas KyJbTypa oBbekTa
Mawnc MON863
Mauc MON87427
Mauc MON87460
Manc MON88017
Manc MON89034
Manc MS3
Mawnc MS6
Mawnc NK603
Mawnc T14
Mawnc T25
Mawnc TC1507
Mawnc TC6275
Mawnc VIP1034
Mawnc 43A47
Mauc 40416
Manc 32316
Mawnc 4114
IBHS Melon A
IbHS Melon B
lNanansa 55-1
lNananga 63-1
Manams Huanong M 1
lManang X17-2
CnuBa C-5
Kanoga** ZSR500

MON-00863-5

MON-87427-7

MON-87460-4

MON-88017-3

MON-89034-3

ACS-ZM001-9
ACS-ZM005-4

MON-00603-6

ACsS-ZM002-1
ACS-ZM003-2
DAS-01507-1
DAS-06275-8

DP-043A47-3

DP-040416-8

DP-032316-8

DP-004114-3

CUH-CP551-8
CUH-CP6&631-7
UFL-X17CP-6
ARS-PLMC5-6

T1

T21

T1,T7

T7

T3,T18
T3,T18

Tl

T3
T3
T3,T7
T3,T7
T3,T7

T3,T7

T3,T7

T3,T7

T3,T7

T22

T22
T6
T6
T6
T6
T6

T1

T'eH (—HI)

goxv247
cry3Bbl
cp4 epsps
(aroA:CP4)
cspB
cry3Bbl; cpi4
epsps
(aroA:CP4)
cry2Ab2;
crylA.105
bar; barnase
bar; barnase
cp4 epsps
(aroA:CP4)
pat (syn)
pat (syn)
crylFa2; pat
mocrylF; bar
vip3A; pat
crylF;
cry34Abl;
cry35Abl; pat
crylF;
cry34Abl;
cry35Abl; pat
crylF;
cry34Abl;
cry35Abl; pat
crylF;
cry34Abl;
cry35Abl; pat
sam-k
sam-k
prsv cp
prsv cp
prsv rep
prsv cp
ppv cp
cp4 epsps
(aroA:CP4) ;
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Konm ob6mekTa

CeJIbCKOXO3aMCT— HasBaHMe
BeHHas KyJbTypa obbeKTa
Kanosa** ZSR502
Kanojya** ZSR503
Puc TCrp#242-95-7
Puc TCrp#10
Puc GM Shanyou 63
Puc Huahui-1/TT51-1
Puc LLRICEO®6
Puc LLRICE6O01
Puc LLRICE62
Tarom
Puc
molaii+crylAb
Puc GAT-0S2
Puc GAT-0S3
Puc PE-7
Puc TCrp#l0
Puc KPD627-8
Puc KPD722-4
Puc KA317
Puc HW5
Puc HW1
Puc B-4-1-18
Puc G-3-3-22
Puc AD77
Puc AD51
Puc AD48
Puc AD41
13pNasNag800725at
Puc
Aprtl
Puc 13pAprtl
gHvNAS1-gHVNAAT-
Puc
1
Puc gHvIDS3-1
Puc gHvNAAT1
Puc gHvNAS1-1

ACS-05001-4
BCS-05003-7
ACS-05002-5

Tl

T1

T13

T13
T7
T7
T3
T3
T3

T7

T3
T3
T7
T13
T27
T27
T27
T27
T27
T28
T29
T6
T6
T6
T6

T30

T30

T30

T30

T30

T30

T'eH (—HI)

goxv247
cpd epsps
(aroA:CP4) ;
goxv247
cpd epsps
(aroA:CP4) ;
goxv247
Tcrp
Tcrp
crylAb;
crylAb;

crylAc
crylAc
bar
bar
bar
crylAb
(truncated)
bar
bar
CrylAc
Tcrp
OASA1D
OASA1D
OASA1D
OASA1D
OASA1D
A OsBRI1
OSGA20x1
DEF
DEF
DEF
DEF
HvNAS1; HvNAAT-
A; APRT
APRT
HvNAS1; HvNAAT-
A; HvVNAAT-B
HvIDS3
HvNAAT-A;
HVNAAT-B
HvNAS1
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BeHHaA KYyJIbTypa

HasBaHue

oBbeKTa
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Konm ob6mekTa

Puc
Puc
Puc
Puc
Puc

Puc

Puc

Puc

Puc

Posa

Posa

Coga

Cosa
Cosa
Cosa
Cosa
Cosa

Cosa

Cosa

Coga

Coga

Coga

Coga

Coga

NIA-0S006-4
NIA-0S005-3
NIA-0S004-2
NIA-0S003-1
NIA-05002-9
NIA-0S001-8

OsCrll

17053

17314

WKS82/130-4-1

WKS92/130-9-1

260-05 (G%4-1,

G94-19, Gle8)

A2704-12
A2704-21
A5547-127
A5547-35
cv1iz7
DAS68416-4

DP305423

DP356043

FG72

GTS 40-3-2
3-2)
GU262

(40-

MON87701

IFD-52401-4

IFD-52901-9

ACS-GM005-3
ACS-GM004-2
ACS-GM006-4
ACS-GM008-6
BPS-CV127-9
DAS68416-4

DP-305423-1

DP-356043-5

MST-FG072-3

MON-04032-6

ACS-GM003-1
MON-87701-2

T13

Tl

Tl

T9

T9

T9

T3
T3
T3
T3
T1l6
T3

T11,T31

T1,T31

T32,T1

Tl

T3
T7

T'eH (—HI)

WRKY45
WRKY45
WRKY45
WRKY45
WRKY45
WRKY45
Mo nmdnLUMpOBaHHE
n Cry J
cpd epsps
(aroA:CP4)
cp4 epsps
(aroA:CP4)
5AT; bp40
(£3'5'h)
5AT; bp40
(£3'5'h)
gm—-fad2-1
(caMJyieHCUHT
JIOKyCa)
pat
pat
pat
pat
csrl-2
pat
gm-fad2-1
(calJyieHCUHT
Jlokyca); gm-hra
gm-fad2-1
(calJyieHCUHT
JIoOKyca) ;
gat4601
2mepsps; hppdPF
W336
cp4 epsps
(aroA:CP4)
pat
crylAc
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Konm ob6mekTa

CeJIbCKOXO3aMCT— HasBaHue
BeHHas KyJIbTypa oBbeKTa
Cos MON87705
Cosa MON87708
Cosa MON87769
Cosa MON89788
Cosa we2
Cosa wos8
Cosa MON87754
Cosa DAS21606
Cosa DAS44406
Cosa SYHTO4R
Cosa 9582,814,19,1
TEIKBA CZW3
TEIKBA ZW20
GTSB77
CaxapHasa cBekJa
(T9100152)
CaxapHas cBekJa H7-1
CaxapHasd cBekJa T120-7
CaxapHas cBekJa T227-1

MON-87705-6

MON-87708-9

MON-87769-7

MON-89788-1

ACS-GM002-9
ACS-GM001-8
MON-87754-1

DAS-21606

DAS-44406-6

SYN-0004R-8

SEM-@CZW3-2

SEM-0ZW20-7

SY-GTSB77-8

KM-000H71-4

ACS-BV001-3

T1,T31

T1,T12

T1,T31

Tl

T3
T3
T33

T34,T3

T1,T3,T3
4

T35

T3,T7

T6

T6

Tl

Tl

T3

Tl

T'eH (—HI)

fatbl-A
(cMBICJTIOBaS U
aHTMCMEICJIOBAA) ;
fad2-1A
(cMBICTIOBAS U
aHTUCMEICJIOBAS) ;
cpd epsps
(aroA:CP4)
dmo; cp4d epsps
(aroA:CP4)
Pj.D6D;
Nc.Fad3; cp4
epsps
(aroA:CP4)
cp4 epsps
(aroA:CP4)
bar
bar
dgat2A
MonouomumpoBaH—
et aad-12; pat
MonouomumpoBaH—
HBEDI aad-12;
2mepsps; pat
MommuomumpoBaH-—
HEDZ avhppd
crylAc, crylF,
PAT
cmv cp, zymv
Ccp, Wmv Cp
Zymv Cp, Wmv Cp
cp4 epsps
(aroA:CP4) ;
goxv247
cp4 epsps
(aroA:CP4)
pat
cp4 epsps
(aroA:CP4)
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CeJlb CKOXOBSaMCT— HaspaHue [lpusHakK
Koo ofwexTa T'eH (—HI)
BeHHas KyJIbTypa oBbeKTa (—11)
CaxapHbI
NXI-1T - T21 EcbetA
TPOCTHUK
[ToOCOJIHEUHUK X81359 - Tle als
[lepeL PK-SPO1 - T6 cmv cp
TaBax C/F/93/08-02 - T5 bxn
NtQPT1
Tabak BexTop 21-41 - T36
(aHTHMCMBICJIOBAS)
[TogCOJIHEUHUK X81359 - Tl6 als
cp4 epsps
MmeHMULA MON71800 MON-718@@-3 T1
(aroA:CP4)

* APTeHTHMHCKMNM (Brassica napus), ** noabckum (B. rapa), #
DakjiaxaH

HecMoTps Ha TO, 4YTO HamBoJiee YacCTO COEeOMHEHUs I[10 HacCTOoAlleMy
n300peTeHUD OPUMMEHSIT OJIS KOHTPOJIA HeXesJaTeJIbHOWM pacTUTeJIbHOCTH,
IpUBeleHVe B KOHTAKT TpebyeMoM pacTUTeJJLHOCTM B o0O0paboTaHHOM
MecTe IIpou3pacTaHMiad C COeOUMHEHMAMM I[I0 HacTodAlleMy WU300peTeHUO
MOXEeT IIPUBECTM B pPe3yJibTaTe K CBepXaOIMTUBHEM WM CHUHepINdeCKUM
sbdexTaM C TeHeTHUeCKMMM I[IpM3HaKaMK y TpebyeMoM pacTUTEeJIBHOCTH,
B TOM UMCJle C IpM3HakKaMy, BBOIMMEIMM C I[IOMOMEBI TeHEeTUUeCKON
MOOUOMKALINNA . Hanpumep, YCTOMUNEBOCTE K PacTUTEJIEHO AIHEM
BpeOUTeJIAM-HaCeKOMEM MM  OOoJIe3HAM  PacTeHuN, YCTOMUMBOCTE K
OUoOTHUYEeCKMM/ abMOTHUUECKYM CTpeccaM WM CTabWJIbHOCTL I[IPpU XpPaHEeHUM
MOTYT OBITB foJible 1o CpaBHEHUID c OXM O aeMBIMM fjaromapsa

TeHeTUUeCKYM IIpU3HakaM y Tpeb®yeMoM pacTUTeJIbHOCTH.

OnuH BapMaHT OoCymeCTRBJIEHMA HacToAmeIro MSO@peTeHMH
IIpenocTraBjidaeT cobom crioco® KOHTPOJIA pocTa HexeJlaTeJIbHOM
PacTmMTEeJIEHOCTU B MecCcTe InpomspacTaHMnAa T'eHeTn4YeCKM

MOHM@MHMPOBaHHHX paCTeHMﬁ, KOTOPEIE XapaRTeprnusyrnTcHd IIPM3HaKaMIM

[IepPEeHOCUMOCTHU ramnpocaTa, [IepPeHOCHMOCTH rimodocruHaTa,
[IePEeHOCUMOCTHA TepbulLmMna, VHTUOUPYRIETO ALS, [IePEeHOCUMOCTHU
OMKaMOHI, [IePEeHOCHUMOCTH MMUIOa30JIMHOHOBOT'O Tepdbuuuna,
[IEPEHOCHUMOCTHU 2,4-D, IIEPEeHOCUMOCTHU HPPD u [IEePEeHOCUMOCTHU

Me30TPMOHAa, BKJIOUAKIMUNM OPMEBeleHMe B KOHTAKT pPaCTUTEJBHOCTU WM
OKpYyXawnimen ee Ccpenu C TepOULINITHO 50OEeKTUBHEM KOJIMUEeCTBOM
coeIMHeHVsa QOpPMyJIH 1.

CoemMHeHMA II0 HaCTOLdlleMy M300peTeHMI TakKXe MOXHO CMellMBaThb
C OIOHVM VI HECKOJIbKVMM IpyTmMM OMOJIOTUYECKHA aKTVBHEMU
COeOMHEHM AMA VI cpencreaMmy, BKJIOUA A TepOUUNIOEL, AHTUIOOTH

TepOULUUIOR, OYHIMUIMOE, MHCEKTULMIOLE, HeMaTOLMIH, BaKTepPULUIL,
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aKapULUIH, pPeryJaToOpE  pocTa, TaxKue KaK MHIMOMTOPH  JIMHBKU
HaCEeKOMEIX u CTUMYJIATOPEL YKOPEHEHNH, XEeMOCTEPMIINEaTOPHL,
XYUMUUECKUE CUT'HaJIbHEIE BelleCTBa, PerleJIJIeHTH, aTTpaKTaHTH],
bepOMOHE, CTUMYJIATOPH NOUTAaHUA, OUTATeJIbHHE BeMecTBa pPacTeHul,
opyrme OMOJIOTMUECKM aKTHUBHBEIE COeOMHEHMS WM SHTOMOIIaTOI'eHHEE
faKkTepuM, BUPYCH WM Tpube, C oO0pa3oBaHUeM MHOTOKOMIIOHEHTHOI'O
necTmumna, obecrieurBawmero eme ©OoJiee MUPOKUM CIEKTP  3alluTH
CeJIbCKOXO3AMCTBEHHEX KYJbTYP. CMecu CcOoeIMHEHMM II0 HacTodgleMy
n300peTeHurn C OPYyTMMKM TepOulMaaMyM CIHOCOOHE PacCIMPATE CIEeKTP
OeMCTBUSA IIPOTUB  OOMNOJHUTEJLHEX BUIOB COPHAKOB M  IIOIaBJIATH
npoJnbepalinio JIOOBX YCTOMUMBEIX OMOTUIIOB. TakmuM o0O0pas30oM, HacTosmee
n30bpeTeHre TakXe OTHOCUTCS K KOMIIOBMUMM, cCcoIepXxallel coeIVHeHU’e
bopMmysiel 1 (B repduumuoHo S0OeKTHMBHOM KOJIMUECTBEe) UM IO MeHbleu
Mepe OIHO HIOOIOJIHUTEJNbHOEe OMOJIOTMUECKM aKTMBHOE COeIMHEeHue WU
CpPelnCcTBO (B OuoJormMuyecku 2QPeKTMBHOM KOJIMYECTBE), Y MOXeT
OOIIOJIHUTEJILHO CcoIepXaTh IO MeHbIleM Mepe OIHO M3 IIOBEPXHOCTHO-—
aKTUMBHOTO BENECTBA, TBEPIOTO pazbaBuUTENA VI KUIOKOTO
pazbaBuUTeIIA. Ipyrue BOMOJIOTUUYECKHU aKTWEBHEE COeNVHEHUSH VI
CpeICcTBa MOXHO COCTAaBJATL B KOMIO3UINM, CcoIepXamue II0 MeHbIen
Mepe OIOHO M3 I[IOBEPXHOCTHO-AKTMBHOI'O BelleCcTBa, TBEPOOTO WM
XUOKOTO paszbaBuTesig. S CMeceM II0 HacToAlleMy M300peTeHMIO OIHO
MM  HECKOJIbKO IOPpYyTMX  OMOJIOTMUYECKM AaKTMBHHX COeIMHEHUM  WJIU
CpeICTB MOXHO COCTAaBJIATL BMeCcTe C coelIuMHeHMeM OQopMmyJiHi 1 cC
oBpa30oBaHueM peMmMkca, I OIHO WJIIn HEeCKOJIBKO OPYITMX
BMOJIOTHUUECKM AaKTUBHHEX COeIMHEeHUM WJIM CPeIOCTB MOXHO COCTaBJIATH
OTOeJIbHO OT coeIuMHeHMS QOpMyJIHL 1, ¥ COCTaBHE MOXHO OOBEIVHATH
BMECTe IIepen BHeceHMeM (HalpuMep, B pe3epByape pPacHOeIIUTesIdS) WiIn,
KaK aJIbTepHaTMBa, BHOCUTE IIOCJIEOOBATEJIBHO.

IOJI9 KOHTPOJISI COPHAKOB MOXeT OBTL O0COOEeHHO IMIPUIOOHOM CMecCh
OOHOTO WMJIM HECKOJIBKMX U3 CIelyllMx TIepbUMIMIOB C COeIVMHEeHMEM II0
HacToAmeMy M300peTeHMI0: alleToxJiopa, aludpjgyopbeHa M ero HaATPUEeBOU
coJu, akJIOHMpeHa, aKpoJierHa (2-1poneHand) , ajlaxJjopa,
aJIJIoOKCHUIOVMa , aMeTpHrHa, ammkapbasoHa, aMUIoCyJIbQYypPOoOHa,
aMMHOLMKJIIOTIMPAaxXJiopa M eTo CJIOXHEX 30MPOoB (HalopuMep, MEeTUJIOBOTO,
DTUJIOBOTO) u coJien (HanpuMep, HaTpUeBOH, KaJIneBou) ,
aMMHONIMpaluoa, aMUTpoJia, CcylbdaMaTa aMMOHMSA, aHmJIo®ocCa, acyJllama,
aTpasmMHa, as3uMCyJbOypoHa, OedpnydyrTammna, OeHa30JIMHa, OeHa30JIMH—
>TuIa, OeHkapba30Ha, OeHbIIypaInHa, OeHdypecaTa, OeHCYyIIbOYPOH—
MeTuIa, OeHCcymMIa, OeHTas30Ha, OeH300UMUIUKIIOHA, OeH30dpeHana,

OULUMKJIIONIUPOHE, oudpeHOKCaE, OuJsiaHadpoca, oucnupmubaka nu ero
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HaTpUeBOM coJu, OpoMaluia, OpoMobyTHIa, OpoMObeHOKCHUMA,
OPOMOKCHHMIIA, OPOMOKCHHMUJIOKTaHOAaTa, OyTaxJjiopa, OyTadpeHaumia,
oyTammudpoca, OyTpajnHa, Oy TpOKCHUIOMMA, oyTmuiarTa, KadpeHCTPOJA,
kapbeTamuna, KapdeHTpas30H-3TUIa, KaTexuHa, XJIOMETOKCUbEeHa,
xXJiopaMbeHa, XJIOPpOpOMYypPOHa, XJopdaypeHoJI-MeTulia, XJIOpUIOa30Ha,
XJIOPUMYPOH—3THUIIa, XJIOPOTOJIYPOHAE, xJjopnpodama, XJIOpCYJbbOYypPOoOHa,
XJiopTajl-ouMe Tuia, XJiopTHUaMm1na, LUMHUIOH-5TWJIa, LIMHME TUJIMHAE ,

UMHOCYJIbLOYPOHa, Kilaumdpoca, KIehpoKkCcUIMMa, KJIeToOuMa, KJoOuHaboI—

nponaprmia, KJIOMa30Ha, KJIOMEIIpOoTIla, KJIOIMpaauma, KJIOTIMP aJIUIO—
oJlaMMHa, KJOpaHCyJlaM-MeTusja, KyMWUJIYPOHa, LMaHasMHa, LUKJIoaTa,
LIUKJIOIMPUMOPAaTa, LIMKJIOCYJIbbaMypoHa, LIUKJIOKCHIMMA , uurajgopon-

Oyruia, 2,4-D M ero OYyTOTMIOBOIO, OYTMUIIOBOTO, M3I00OKTMIIOBOTO U
M30IIPOIMIIOBOTO CJIOXHEBIX 2>0UpPoB " ero OMMe THUIJIaMMOHMEBOM,
OIVOJIAMMHHOM WM TpPOJIaMMHHOM coJieM, IauMypoHa, »OajlalloHa, »OaJlalloH-—
HaTpusa, nHas3omeTa, 2,4-DB ¥ ero IMMeTHMJIaMMOHMEBOM, KaJlMeBOM WU
HaTpreBOMU coJien, necMenuvdama, necMeTpuHa, OVIKaMOB u ee
OUTJIMKOJIE aMMOHMERBOM, OMMEe TUJIaMMOHMEROM, KaJMeBOM U  HaTpUeBOM

coJien, OMUxJjioBeHnIa, IMXJIOPIIPOIla, OUKIOQOI—MeTnIIa, OVMKJIOCYJIaMa,

OInpeH30KBaAT-MeTUJICYIIEdaTa, omnpaydeHMKaHa, oudpnybeHsonvpa,
oMedypoHa, OMMEenuIepara, omMMeTaxJjopa, OVMeTaMeTPUHA,
OuMeTeHaM1ia, OyMeTeHaMmga-P, OuMe TUIIMHA, OVIMe TUJIapCUHOBOM

KMCIJIOTE M €€ HanMeBOﬁ coJinM, IOMHMWTpaMKMHa, HMHOTGPGa, HM@eHaMMHa,

OMKBaT—-OoubpoMUIa, OUTHUOIIMPAE, OUypoHa, DNOC, sHOoTalJ]a, EPTC,
sCcrpokapba, sTajbJIypainia, DTaMeTCyJbPypOH-MeTUIIa, 3TUOBUHAE,
aTOodyMesaTa, sTOKCUbeHa, DTOKCUCYIIBOYPOHE, sTO0BeH3aHuIa,
beHOKCanpoI—»Tnia, beHOKCanpon-°P-sTuia, beHokcacyJibOOHA,

GEeHKBMHOTPMOHa, OGeHTpa3zamMmuna, OQ(eHypoHa, O¢eHypoHa—-TCA, QiIaMIpori—

MeTumIa, bramnpon-M-uszonponnia, bramnpon-M-mMeTnsa,
dj1azacyybdypoHa, diopacyiama, dayaszsmupon—-oyruia, dayasudporn—-bP-
oyTuia, diyasojiara, baykapbasoHa, baylueTocynsdypoHa,
byxJjopanunHa, dydeHaleTa, baybeunupa, baybeHnIVp-sTUIA,

biayMeTcyJlaMa, OQIYMMKIIOpaK-IMIeHTuUlIa, OQIYMMOKCasMHa, O(GJIyoMeTypoHa,

bayoporsMKobeH-5TUIIa, OQJaynokcamMa, OIyIUupCynbdypoH—-MeTnJia U eTo

HaTpueBOMU coJm, biypeHoOIa, baIypeHoOJI-0yTHUia, baypunoHa,
GIIYPOXJIOPULOHE, bypokrcunmpa, bJIypTaMoHa, bayTHaleT-MeTUa,
domMecadpeHa, bopaMcyIibdypoHa, docaMrMH—-aMMOHUSA, mJrndocHuHaTa,

TJodpocuHaTa aMMOHMA, IJlohpocuHaTa-P, mymbpocaTa M eT0o COJIeM, TaKux
KaK aMMOHMeBasg, M30INpoNMIaMMOHMeBasd, KajlMeBasd, HaTpueBasd (B TOM
yucJle CeCKBUCOJIb HaATPHMA) U TpuMesreBasd (aJbTepHAaTMBHO Has3LHBaeMasd

cyJsdpocaToMm) , rajaykcudpeHa, rajaykcudpeH-MeTmIa, TaJIoCyJIbOYPOH—
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MeTuia, TaJIOKCUPOI-3TOTHUIIA, TraJloKkCcudpon-mMeTnia, TeKcas3MHOHAa,
TUMOAaHTOUMIOMHAE, rMaszaMeTabeH3-MeTHJIa, MMasaMoKca, VMasanuka,
Maszanupa, VMasaKBUHA, VMasaKBUH-aMMOHNSA, MMaszeTanupa,
UMaszeTanmup—-aMMOHNM A, MaszoCynbdypoHa, MHIOaHodaHa, MHIOasudpIama,
nodpeHCyIbdypoHa, MonmocyJsbdypoH-MeTua, MOKCHMHMIIA, MOKCHMHNUII—
OKTaHoOaTa, VOKCHUHUJI-HaATPUA, undpeHkapbasoHa, M30IPOTYPOHE,

M30YpPOHa, mM30okcabeHa, u30okKcadiyToJla, M30KCaXJIOpTOJa, JaKTobeHa,
JeHauuiua, JMHYPOHAE, TUuOpasmuoa  MaJIeMHOBOM KMCJIOTH, MCPA u ee
coJiem (Hampumep, MCPA-muMeTmjiaMMOHMs, MCPA-kagmsa u MCPA-HaTpus),
CJIOXHHX D20MpPOB (HanopmuMmep, MCPA-2-stunrexkcuyia, MCPA-OyToTMJa) U
CJIOXHHX THUORQUPOB (Hamopumep, MCPA-TMoTHIIa), MCPB u ee coJen
(HanpuMep, MCPB-HaTpusa) UM CJIOXHEX 30MpoB (Hanpumep, MCPB-zTmia),
MeKOIpolia, Mekonpona-P, wMebpeHalleTa, Medayummma, Me30CYyIbLQYPOH—
MeTwuia, Me30TpPHOHa, MeTaM—-HaTpuA, MeTamMmdporna, MeTaMUTPOHA,
MeTa3zaxJjiopa, MeTa30CyJbdypoHa, MeTabeH3THMAlYPOHa, MeTUJIapCOHOBOMU
KUCJIOTE U ee KaJILLUMeBOM, MOHOaMMOHMEBOM, MOHOHAaTPUEBOM "
IVHaATPMEeBOW CoJiIeM, MeTWJIOMMPOHa, MeTofeH3ypoHa, MeToOpoMypoHa,
MeToJIaxJjiopa, S—MeToJaxjopa, MeTocCyJiaMa, MEeTOKCYPOHAa,
MeTpuby3mHa, MeTCyJIbLOYPOH-—MeTUIa, MOJIMHAaTa, MOHOJIMHYPOHAE,

HanpoaHmuIMoa, HalpollaMmMia, Hanponammua-M, HanTajlaMa, HeOypoHa,

HUKOCYJILOYPOHA, HOpOIypasoHa, opBeHkapba, opTOoCyJbbdaMypoHa,
opuszajiMHa, okcaguapruia, oKcaIra30Ha, oKcacyJbdypoHa,
OKcasuKJIoMedpOHa, okcudpgyopdeHa, napakepaT-ouxJjiopuna, nedyiara,

[eJIapTOHOBOM KUCJIOTH, IeHOuMeTallMHa, I[IeHOKCcYyJlaMa, IIeHTaHoxJopa,

[IeHTOKCAa30Ha, nepdaymooHa, eTokCcamMmna, IeToOKCHMaMM1oa,
benmenudpama, nMKJIopama, NIMKJIOopaM—KaJnsi, NIMKoOJIMHadeHa,
IIVMHOKCAaIeHa, nunepogdoca, nopeTuiaxjopa, IPUMUCYJIEQYyPOH-Me TUIIa,
npoiMaMMHa, NOpodoKCHUIOMMaE, IpoMeTOoHa, IpoMeTpPMHa, [IpollaxJjopa,
npolaHmia, HOpolakBu3adora, npolasnHa, npodama, [IpOIN30XJIopPa,
IpOoIOKCHUKapbasoHa, IPONUPUCYJIEQYPOHA, nponnsamMmna,
npocyJybdokapba, npocCyJbdypoHa, NUpakxKJIOHUIa, nupadaybeH—-sTuia,
npacyJaesdoToia, npasoruia, nIrpasoJinHaTa, npasokcubeHa,

IUpas3oCcyJbdypoH—-5TUIIa, NOUPUOEH30KCUMa, IUupudyTurkapba, IOuUpuIara,
nupmudTaInna, NIUPUMHUHOOaK—MeTIIIa, NIUpUMHCYJIEdaHa, nupmuTrodaka,
nupuTruodak—HaTPULA, nMpokcacyJbdoHa, NIMpoKCcyJama, KBUHKJIOpaka,
KBUMHMEepaKa, KBUHOKJAMMHA, KBM3aJlopoI-3TWJa, KBMU3aJlopon—-P-sTuia,
KBU3ajnopon-P-redpypuia, PUMCYIIEOYPOHAE, cadpaydbeHaumia,
cCeToKCHUIOVMa, CUIOypPOHa, cuMasuHa, CUMeTPHVHE, CYJIBKOTPMOHA,
CyJibbeHTpasoHa, CyJbOOMeTYPOH-MEeTIIIa, CyJsQOoCyIsEdYypPOoHa, 2,3, 06-

TBA, TCA, TCA-HaTpMU4, TedbyTaMa, TeDyTUYypPOHa, TehypUJITPUOHA,
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TeMOOTPMOHA, TenpaJIoOKCUIOrMa, Tepbauwuia, TepOyMeTOHa,
TepOyTuila3MHa, TeplOyTpMHa, TeHWIXJIopa, THas3olMpa, THeHKapbas3oHa,
TUOEeHCYNILOYPOH-—MeTHUJIa, THoBeHKkapba, THadeHalMJla, THOKapbaswuia,

ToJIIMpalsiaTa, TolpaMes0OHa, TpallkoOKCHuomuMma, TpuasjiiaTa, TpruadaMoHa,

TpracyJbdypoHa, Tpuasmudiiama, TPUOEHYPOH-MeTUIa, TPUKJIONUPA,
TPUKJIONIUP-0yTOTNIIIa, TPUKJIONIUP— TPUD TUIIaMMOHM A, TeuoubaHa,
TPUBSTa3UHE, TPUQIIOKCHUCYJIEQYPOHA, TPUQIIYy IMMOKCAa3MHA,
TpudJIypalnHa, TPUDIIYCYIEDPYPOH-MeTUIIa, TPUTOCYJILOYPOHA,
BepHOJIaATa, 3-(2-xJ0p-3, 6—oudpTopderns) —4-runpokrcu—1-mMmetmi—-1, 5-
HapTupuomH-2 (1H) —oHa, 5-xJjop-3-[ (2-TMOopokCcU-6-0KCO—1-

UMKJIoTekceH—1-mJ) kapOouui] -1- (4-MeTokcudenuy) -2 (1H) -
XVMHOKCAaJIMHOHA, 2-xJjop—-N- (1-MmeTun-1H-TeTpa30Ji-5-1Jj) —6—
(TpudTOPMETIII) —3-NIUPUIOVHKAPOOKCaAMM1IA, 7= (3, b—nuxjop-4-

IVUPUOVHWIL) —5— (2, 2-OUGTOp3TUII) —8—I'MIPOKCUIIMPULNO [ 2, 3—b] Inpas3muH-

© (5H) -oHa, 4- (2, 6-gusTmi-4-MeTuJIdeHUI) —5-TUOAPOKCU—2, 6—IVMe TUJI—
3 (2H) —-mupunas3MHOHA, 5-[[ (2, 6-oupTopdbeHni) MeTokCcu | MeTnII] -4, 5-
OUTMOPO—5—MeTWUJI—3— (3—MeTWJI—-2- TUEeHWJI) U30KCa30J1a (paHee
MEeTMOKCOJIVH) , 4- (4-pTopdbeHnin) —6- [ (2-TUOPOKCU—-6-0KCO—1-

UMKJIOTeKCceH—1-mJ) kapOoHui] —2-MmeTmuji—-1, 2, 4—-tpuasud-3, 5(2H, 4H) -

OMOHa, MeTUJI-4-aMUHO - 3—XJIOP—6— (4-xJIop—-2-pTOop—3-MeTOKCUOEHWIT) —5—
dTop-2-nupuaMHKapobokcuiaTa, 2-MeTmJI-3- (MeTuJICyJIbQOoHMII) —N—- (1-
MeTuII-1H-TeTpasos-5-mi) —4- (TpudTopMeTn) OeHzaMa U 2-MeTuj-N-

(d-meTuii-1, 2, 5-okcanmasoJ—-3-uj) —3— (MeTUJICYJIbOUHNMIT) —4—

(TpudTOpMeTMII) OeH3aMKMIa . Ipyrue TepOUUNIEL TaKxe BKJIOUAIT
BUOTepOULIMILL, Takue Kak Alternaria destruens Simmons,
Colletotrichum gloeosporiodes (Penz.) Penz. & Sacc., Drechsiera
monoceras (MTB-951), Myrothecium verrucaria (Albertini &

Schweinitz) Ditmar: Fries, Phytophthora palmivora (Butl.) Butl.
n Puccinia thlaspeos Schub.

CoeIMHEHMSa II0 HacTodmeMy MW300peTeHMI TakKXe MOXHO IPUMEeHITDH
B KoMOMHALIMM C  peryJjaTopaMM  pocTa  pacTeHum, TakyMM  Kak
aBUITJIMLIMH, N- (penmsmMeTn) - 1H-nyprUH-6—-aMMH, BIIOXOJIEOH,
TubOepesyioBas KUCIOTA, TubOepesiie Ay u Ay, OeJIOK  XapluH,
MeIMKBaT—XJIOPUI, IporeKcalroH KaJblu, IPOTUIPOXAaCMOH,
HUTPODEHOJIAT HaTpKUA u TpUHeKCcalak—-MeTHJI, u opTraHu3MaMHM,
MOOUOUIMPYMMMY POCT pacTeHuM, TaKuMM kKak Bacillus cereus mTamMma
BPO1.

OCHOBHEIE CIpPaBOUYHEE MaTepHuaJb I[I0 IIPUMMEeHSEeMBEIM B CeJIbCKOM
XO3AWCTBE  3allUTHEIM CpeOCTBaM (T. e. Tepbuumnnam, aHTHUOOTAaM

I‘ep@MLI,T/[ILOB, MHCeKTUIMmomaM, (byHI‘I/ILU/I,JIaM, HeMaTolMrMoaM, akKaprmiuriaM U
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BMOJIOTMUECKMM CpeICTBaM) BkJouawnT The Pesticide Manual, 13th
Edition, C. D. S. Tomlin, Ed., British Crop Protection Council,
Farnham, Surrey, U.K., 2003, wm The BioPesticide Manual, 2nd
Edition, L. G. Copping, Ed., British Crop Protection Council,
Farnham, Surrey, U.K., 2001.

14 BapMaHTOB  OCYWECTBJIEHUI, e  [OPMMEHSAT OIMH  WJK
HECKOJIbKO Pas3JIMYHEIX CMellMBaeMEIX OOBEKTOB, CMellMBaeMble OOBEKTEH
IPUMMEeHSIT, KakK OpaBuJIo, B KOJUMUECTBAaxX, AaHAJOTUUHHX  OOBUHBM
KoJIMYyecTBaM OOBEKTOB CMeCH, IIpPUMMeHSIeMHX I[I10 OTIeJIBHOCTM. BoJee
KOHKPETHO, B CMeCIxX AaKTUBHHE MWHIPEeOMEeHTH YacTOo IIPUMEHSIT IIPpU
HOpMe BHeCeHUHd, COCTaBJIAKNMEN OT IIOJIOBMHEL OO IIOJIHOM  HOPMH
BHeCeHud, yKa3aHHOM Ha DTHKeTKax OPOAYKTOB IJA I[IPUMeHeHUS
AKTHMBHOI'O MHIpPeOueHTa OTHeJIbHO. J[JaHHEEe KOJMUeCTBa IIPUBEIEHH B
CIIPAaBOUHEIX MaTepmraljax, Takux Kak The Pesticide Manual wn The
BioPesticide  Manual. BecoBoe  COOTHOmeHME  ITaHHBEX  pPas3JIMUHBIX
OOBEKTOB CMellMBaHUA (B CyMMe) M COeOMHeHMsa ©QopMyJiel 1, Kak
NIpaBWJIO, COCTaBJAeT oT OpubamsmresbHo 1:3000 pmo #OpubIM3UTEIBHO
3000:1. CiyemyeT OTMETUTHB BECOBEE COOTHOIEHUSA OT MIPUOIM3UTEIIBHO
1:300 oo NPUOJIUBUTEJIEHO 300:1 (HanpuMmep, COOTHOIEHU A oT
npubaus3nuresbHo 1:30 mo npmbimsmTesbHo 30:1) . CneumaamMcT B IaHHOM
o0JlaCcTU TeXHUKM IIyTeM I[IPpOCTOIO IIPOBENeHMs OIBITOB MOXeT JIeTKO
onpeneyinTh OMOJIOTUUYECKU 50deKTUBHEIE KOJIMYeCTRBa AKTUBHEIX
VMHTPeOVeHTOR, HeoOxoOMMEEe IJIg TpeByeMoTo CIekTpa OMOJOTMUYeCKOM
AKTMBHOCTM. BynoeT OUeBMIHO, UYTO BKJIKUEHME 5STUX TOIOJHUTEJbHEX
KOMIIOHEHTOB MOXeT pPacCllMPUTh CIeKTP IIoOJIeXallMxX KOHTPOJI COPHAKOB

3a paMKM CIIeKTpa, KOHTPOJIMPYeMOI'O TOJIEKO C TIIOMOIEBK COeIVMHEeHNMA

bopmyJsiel 1.

B omnpemeJleHHEX CJlydasgxX KOMOMHaUMM COeOMHEHUS II0 HaCTOAlleMy
N300peTeHr C IOpyI'MMM OUOJIOTMYEeCKM AaKTHMBHEMM (B 4YaCTHOCTH,
TepOULUMIOHEIMI)  COEeOVMHEHMAMM WM CcpelcTeaMu (T. €. aKTUBHBEMU

VHTpeIVeHTaM1) MOTYT IIPUMBOOMUTL B pPe3yJabTaTe K 30bekTy, OoJbIleMy
yeM aOOMTUBHEM (T. €. CUHEPIMUECKOMY) B OTHOMNEHUM COPHAKOB U/WJIN
K 5dderTy, MeHbIleMy UYeM aIIUuTHMBHEM (T. e. 20dexkTy aHTHMIOTA) B
OTHOIEHUNM  CeJIbCKOXO3AMCTBEHHHX KYJbLTYP WIM IPpYyTUX TpedyeMex
pacTeHuM. Bcerpa ABJISETCH KeJlaTeJlb HEM CHUXEHUE KOJIMUECTRBA
AKTUBHEIX MHIPEOMEHTOB, BHCBOOOXIAEeMHX B OKpyXawlyl Ccpelly IIpu
obecrneueHur 2S0PeKTUBHOTO KOHTPOJIA BpeduTeJed. Takxe 4gBJIgeTCA
XeJlaTeJIbHOM BO3MOXHOCTL IIPMMeHeHMsS OOJIbIMX KOJMUECTB aKTUBHEX
VHTPEeIONEeHTOB oJig obecrieueHn s toJiee 20HEeKTUBHOTO KOHTPOJIA

COPHSAKOB Bes YpesMepHOTO IOBPEXIeHU S CeJIbCKOX0BAMCTBEHHBX
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pacTeHuM. B ciydae cCHHepTM3Ma TepOMIMIOHHX aKTUBHEX MHIPEeIVEeHTOB
B OTHOIIEHVM  COPHAKOB IIPpM  HOpMax BHEeCEeHUH, oBecrneurBanImx
aT'POHOMMUECKM YIOOBJIETBOPUTEJILHEIE YPOBHM KOHTPOJIS COPHAKOB, TaKMue
KOMOMHaLUUY MOT'YT OHTE IIPEeNIOUTUTEJIbHEIMMY IJIS YMeHBIIeHUS 3aTpaT Ha
[IPOU3BOLCTBO B pPaCTEHMEeBOILCTBE M CHWXEHMSI HaTPYy3KM Ha OKpPYXakllyl
cpeny. B ciayuae ecJyiM  uUMeeT MeCcTO BO3OEeVCTBUE TepOULUITHEIX
AKTUBHEIX MHIPEIMeHTOB II0 TUIIY aHTUIOOTa Ha CeJIbCKOXO3AMCTBEeHHHEe
KyJIBTYPH, TakuMe KOMOMHALMM MOTYT OBTE NOPEeOIOUTUTEJSILHEIMU  OJIS
IIOBHIMEHM S SallMTH CeJIbCKOXO3AMCTBEHHEX KYJIbBTYP IIYyTeM CHWXEeHUS
KOHKYPEHIIMM C COPHAKaMN.

CirenyerT OTMETUTH KOMOMHA LI CoeIMHEeHuS 1o HaCTOAmeMy
n300peTeHNri0 IO MeHbIeM Mepe C OIOHMM IOPYTUM TepOUMUMIHBEIM aKTUBHLEM
MHTpelIneHToM. OTIOeJIbHO CJIedyeT OTMETUTE Takyln KOMOMHaIMD, B
KOTOPOM JIpyTo¥ TepOMUMIHHY aKTUBHHEM MHITPEeOMEeHT MMeeT MeCTO
IPUJIOXEeHUS  OeMCTBUMA, OTJIMYHOE OT COeIOMHEHMS TII0 HaCTOoAleMy
nz3obpeTeHnio. B oopemejleHHHX CJIydasax KoMOMHAallMA, B KOTOPOM IIO
MeHBIIE Mepe OIMH OPpYyTOM  TepOMUMIHENM  aKTUMBHEM  MHITPEOUeHT
oeicTByeT B CXOIHOM CIIeKTpe KOHTPOJIA, HO OTJIMUaeTCcd MeCTOM
[IPMJIOXEHM A OencTBUA, OyneT ocoBeHHO IpennouTUTeJIbLHOM oJis
KOHTPOJIA YCTOMUMBOCTM. TakuM oOpas3oM, KOMIIO3MIMA II0 HaCTOAIeMYy
N300peTeHUD MOXeET OOIIOJIHUTEJIbHO comepxaTb (B TepOULUMIOIHO
50PEeKTUBHOM KOJMUECTBe) IO MeHbIel Mepe OIMH OOIIOJIHUTEJILHEM
TepOUUMIOHLY aKTUBHHNM MHIPEeOMEeHT CO CXOIHHM CIIeKTPOM KOHTPOJIS, HO
OTJIMYUAKIVMCS MEeCTOM IMIPUJIOXEHUS IeMCTBUL.

CoeOMHeHMA II0 HaACTOLAlleMy M300peTeHMI TakKXe MOXHO IIPUMEHATH
B KOMOMHaALIMM C AaHTHUOOTaMM TIepObuUMOOB, TakMMM KaK aJIJIMOOXJIOP,
BDeHOKCaKop, KJIOKBMHTOCET-MEeKCUII, KYyMUJIYPOH, LM OME TPVHNJI,
LUMIIPOCYJIEOOHAMA, OaMypPOH, OUXJIOPMUI, OMIMKJIIOHOH,  OM>3TOJAaT,
OuMenunepaT, QeHXJIOpa3oJI-3TuJl, OGeHKIJIopuM, Ooaypasol, OoJayKcodeHUM,
bypmiiaszon, U3oKCcaoupeH—->TUII, MebeHIUp—ons TUII, MedeHaT,
MeTOKCHMOEeHOH, HadTaIMHOBEM aHI'MIpuI (1,8-HadTalMHOBEM aHTUIPUL),
OKCcabeTPpUHNUII, N- (aMMHOKapBOOHWMII) —2-MeTUIIOEeH30JICYJIEQOHaMUT, N-
(aMMHOKapOOHWII) —2-0TOopOeH30JICYJIEOOHAMNIT, 1-6pomM—4-
[ (xJ1O0pPMETHIT) CYJIBEGQOHMII] OEeH30JI (BCS), 4- (nuxJjopaueTuy) —1-okca—-4-
asocnmpo [4.5] nekaH (MON 4660), 2= (IUXJIOPMETUII) —2—-MeTuJI—1, 3—
ouokcoJylan (MG 191), »sTumia-1, 6—-gurunpo-1- (2-MeTOKCUPEHUII) —6—0OKCO—
2-heHnII- 5-IUpUMUIOVHKAPOOKCUIIaAT, 2-1unpokcu—N, N-ouMe Tuii—6-
(TpUOTOPMETWII) IUPUOVH-3-KapOOKCaM1I, 3-0KkCO-1-LUUKJIOTEeKCeH— 1 -WJI—
1- (3, 4-pumeTmiibeHnIr) -1, 6—-OUTUOPO—-6—-0KCO—2—-beHnII—5—

NUPUMUIOIVHKaAPOOKCUIIAT, 2,2-nuxjop-1-(2,2,5-TpuMeTnii-3-
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OKCa3O0JIMOMHNII) DTAHOH u Z2-meToxkcu-N-[[4-
[ [ (MeTuaMmuHO) KapPOOHMII ] aMMHO | QeHMJII ] CyJIBQOHIMII | BeH3aMu, OoJis
[IOBBIIEHU I fe30IacHOCTH onpenejleHHHX CeJIbCKOX03AMCTBEHHRHX

KYyJbTYyp. 9O0QeKTUBHEE B KaueCTBe aHTUIOTa KOJIMUeCTBa aHTUIOTOB
TepBuUlnIoB MOXHO BHOCUTH OOHOBPEMEHHO C COeOMHEeHM AMU 1o
HacTodlleMy M300peTeHUIo WJIM MCIOJIb30BaTh mnOJjd o0paboToOK CeMAH.
TakuMm  oOpasomM, aCIeKT HacTodAmero mMU300peTeHMAa  OTHOCUTCHA K
TepBULUUIHOM cMecH, coIepxamen coenMHeHMe 10 HacCToAlleMy
nzobperTeHrn U 20bekTMBHOe B KaudeCTRe aHTHIOOTa  KOJMUYeCTBO
aHTUOOTa Tepbuumuna. OOpaboTKa ceMaH ABJIAeTCA OCODEeHHO II0JIe3HOM
0J19 M30MpaTeJIbHOTO KOHTPOJISA COPHAKOB, IIOCKOJIBKY 5TO QOU3UUECKU
OTpaHMUMBAET AHTUIOOTHOE HelCTBMe II0 OTHOWEeHMI K  KYJIbTYPHBM
pacTeHMAM. Taxkum oBpasoM, OCOBEeHHO IPUTOOHEM BapMaHTOM
OCYIIEeCTBJIEHUA HaCTO4meTro n300peTeHnud ABJIAEeTCH crioco®
n30MpPaTeJIJbHOTO KOHTPOJIS pPOCTa HeXeJlaTeJIbHOM pPacCTUTEJIBHOCTU B
CeJIbCKOXO3ANCTBEHHON KYJIbType, MOpedyCMaTpUBaKIUNM [IpUBeIeHUE B
KOHTaKT MecCcTa [OpoM3pacTaHusad CeJIbCKOXO3AMCTBEHHOM KYJIBTYPH C

I‘ep@I/ILU/I,JIHO SQ}Q}QKTMBHBIM KOJIMYeCTBOM COeIMHEeHNMA I10 HacCToAmeMy

n300peTeHNnn, Toe ceM4, n3 KOTOPOTO BEPAIMBAKT
CeJIbCKOXO03AMCTBEHHYIO KYJIBETYPRY, obpabaTHBAKLT 30de K TUMBHEM B
KauecTBe aHTUIOTa KOJMUECTBOM aHTuOoTa. ClIeluMaJUCT B IOAaHHOM

oBJlacTU TeXHUKU IIyTeM I[IPOCTOI'O IIPOBeIeHMSA BKCIEePMMEeHTOB MOXET
JIEeTKO olpeleliuTb 5OdeKTHuBHEE B KadeCTBe aHTUIOOTa KoJIMuecTBa
aHTUIOTOB.

CoeOMHeHMA II0 HaACTOLAlleMy M300peTeHMI MOXHO TaKXe CMellMBaTb
c: (1) moamMHYKIJIeOTHMIOaMM, BKJOUadg 0es3 orpaHuuedHmda JHK, PHK, u/uim
XUMUUECKM MOIOMAUIMPOBAHHEMM HYKJIEOTHUIAMM, KOTOPHE BJIMAKT Ha
KOJIMUECTBO OIpelelJIeHHOW MMIIeHM IIyTeM II0OaBJIeHUs, MHTepdepeHUUM,
CYIpecCUur WM CcalJIeHCHMHTa TeHeTHMUeCKM BHBeIeHHOTO TPaHCKPUIITAa,
UTO OKa3WBaeT Tepd®uumioHell 2¢bekT; MWIM (2) [OOJMHYKJIIeOTUIaMM,
BKJIOUA 4G tes OTpPaHNUEeHN A IOHK, PHK, n/miam XUMUUECKU
MOIMOUMUIMPOBAHHEIMM HYKJIEOTHMIAMM, KOTOPHEE BJIUAKT Ha KOJMUECTBO
ompeneJieHHOV MUIIEHM IIYyTeM IoIOaBJIeHMd, UMHTepdepeHIIUM, CYIPeCCUM
VI calJIeHCHUHTa TeHeTUUeCKHU BHIBEIIEHHOTO TPaHCKPUIITAa, UToO
OKa3HBaeT aHTUIOTHHEM 20dekT.

CirenyeT OTMETUTH KOMIIO 3ULINIO, comepXamyrn  COeOVHEeHue IO
HacTOAMEMY WU300peTeHUK (B TepOUMUMIHC 30PeKTMBHOM KOJMUEeCTBEe), IIO
MeHbIle Mepe OIOMH OOMNOJHUTEJLHHY aKTUBHEM MHIPeIMeHT, BHOpPaHHBM
13 TPYNONE, COCTOAMEN M3 OPYIUX I'epbMUMIOOB M aHTUIOTOR I'epOMUMIOB

(B 2bdexkTMBHOM KOJMUECTBE), WU II0 MeHbIel Mepe OIOVMH KOMIIOHEHT,



115

BH@paHHHﬁ 3 TPYIIIIH, cocTodmen mu3 IIOBEPXHOCTHO-aAaKTMBHEIX BeIeCTB,

TBEPIHX pas3zbaBUTesieV U XUIKUX paszbaBuUTeseN.

[MpenrnouTmuTelIbHEIMA IJIA JIydmeIro KOHTPOJIA HexeJlaTeJIbHOM
pPacTmMTEJIBHOCTU (HaanMep, MEeHEBIIaA pa@oqaﬂ KOHLIEHTpaumAa, Kak
HallprMep B resyjirTaTe CHMHepIrmusMa, BoJiee mmpoxmﬁ CIIEKTP

momjieXxammx KOHTPOJI® COPHAKOB WMJIM I[IOBHIIeHHasd O0e30IIacHOCTh IOJIA
CeJIbCKOXO3AMCTBEHHOM KYJbLTYPH) WIM @OJS T[OIpeloTBPalleHUs pPa3BUTHUA
YCTOMUMBEIX COPHSIKOB SABJISIOTCAI CMECHM COeIMHEeHMS II0 HacCTosmeMy
n300peTeHnn C TepOMIMIOoM, BHOpPaHHEM M3 TIpynone 2,4-D, aleToxJopa,
ajaxJjiopa, aTpasuHa, OPOMOKCHHNMIIA, OeHTa30Ha, OULUKIIONIUPOHA,
Kap@eHTpas30H-3TUJIa, KJIOPaHCYyJlaM—-MeTuJla, IOUKaMOH, OMUMMeTeHaMuIa-p,
dJjopacysiaMa, oaybeHaueTa, OGIYMHMOKCasMHa, OQIYyIUPCYIILOYPOH—-MEeTNUIIa,
GIIYPOKCUNIUP—MENITUIIA, raunpocara, rajlaykcupeH-MeTmiia,
n3okcadpsyToJa, MCPA, Me30TPUOHAE, MeToJIaxJiopa, MeTCYJbOYPOH—
MeTunIa, HUKOCYJLOYPOHa, nupacyJasdoToisa, nmMpokrcacymnsdoHa,
OUpoKCcyJaMa, PUMCYIIEOYPOHA, cadpaydpeHauma, TeMOOTPMOHA,
TUOEHCYNILOYPOH—MeTUJIa, TollpaMasoHa M TpUOeHYpOHAa.

B Tabimue Al IIepedmMcJIeHE KOHKPETHEIE KOMOMHALIMM KOMIIOHEHTA

(a) C KOMIIOHEHTOM (b), WIJIOCTPUPYRIIME  CMECH, KOMIIO3UILIUM U
crioco®el IO HacToAmeMy mu300peTeHmio. CoeluHeHne 13 B cToJible
KOMIIOHeHTa (a) omopenejeHo B Tabjaulle MHIEKCOB A. BO BTOPOM
cToJible TaOJIMLE Al epeumnucsIeHE KOHKpPETHEHE cCoeIVHEHNH,
IpelcTaBJgomye co®oM KOMIOHeHT (b) (Hanpumep, "2,4-D" B [HepBOHU
CTpOKe). B TpeTbeM, UeTBEepPTOM M OATOM cCcToJbuax B Tabjauie Al

IepeumcJieHs OMalasOoHE BECOBHX COOTHOUEHUM MOJIS HOPM, B KOTOPHX
KOMIIOHEeHT (a), I[OpeIcTaBJgomui cobol coeIMHeHMe, Kak IIpaBUJIo,
HAaHOCSAT Ha pacTymre B IIOJIEBHEX YCJOBMSAX CeJIbCKOXO03SAMCTBEeHHEEe
KyJIbTYPH, II0O OTHOIEHMI K KOMIOHeHTY (b) (T. e. (a):(b)). Takum
obpasoM, HalpuMep B IIepBo¥ CTpoke Tabjauuel Al, B dYacTHOCTH,
PacKpeETa kKoMOMHallMa KOMIIOHeHTa (a) (7. e. coemumHeHusa 13 B
Tabiauile wWHIOekcoB A) ¢ 2,4-D, KOTOpyw, Kak IIpaBMJIO, BHOCAT B
BeCOBOM cooTHomeHun 1:192-6:1. OcTajlbHEEe CTpOokM B Tabjuue Al

clenyeT TOJIKOBATH MNONOOHEM ODpa3oM.
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TABJIMIIA Al
Bojiee Hamubosee
KoMmnoHeHT (a) TunmuuHoe - -
TUNNYHOE TUNNYHOE
(coemuHeHMe KomMmmnoHneHT (b) BeCcoBoOe
BeCcoBoOe BEeCOBOE
13) COOTHOIIeHNKe
COOTHOIIEHME | COOTHOIEHME
13 2,4-D 1:192-6:1 1:64-2:1 1:24-1:3
13 Alle TOXJIOP 1:768-2:1 1:256-1:2 1:96-1:11
13 AuudnyopdbeH 1:96-12:1 1:32-4:1 1:12-1:2
13 AKJIOHUbEH 1:857-2:1 1:285-1:3 1:107-1:12
13 AJIaxJiop 1:768-2:1 1:256-1:2 1:96-1:11
13 AMe TpUH 1:384-3:1 1:128-1:1 1:48-1:6
13 AMukapBasoH 1:192-6:1 1:64-2:1 1:24-1:3
13 AMMIOOCYJIbQYPOH 1l:6-168:1 1:2-56:1 1:1-11:1
13 AMMHOUMKJIIONINPAXIIOP 1:48-24:1 1:16-8:1 l:6-2:1
13 AMVHONMP AU 1:20-56:1 1:6-19:1 1:2-4:1
13 AMUTPOJI 1:768-2:1 1:256-1:2 1:96-1:11
13 AHMIIObOC 1:96-12:1 1:32-4:1 1:12-1:2
13 AcyJam 1:960-2:1 1:320-1:3 1:120-1:14
13 ATpasuH 1:192-6:1 1:64-2:1 1:24-1:3
13 AsUMCYJIbQYypPOH 1:6-168:1 1:2-56:1 1:1-11:1
13 BednydOyTammn 1:342-4:1 1:114-2:1 1:42-1:5
13 BeHdypecarT l:617-2:1 1:205-1:2 1:77-1:9
13 BeHcynbdypoH—MeTU 1:25-45:1 1:8-15:1 1:3-3:1
13 BeHTasoH 1:192-6:1 1:64-2:1 1:24-1:3
13 BeH300MUMKIIOH 1:85-14:1 1:28-5:1 1:10-1:2
13 BeHsobeHan 1:257-5:1 1:85-2:1 1:32-1:4
13 BUUMKJIIONUPOH 1:42-27:1 1:14-9:1 1:5-2:1
13 BudeHokc 1:257-5:1 1:85-2:1 1:32-1:4
13 Bucnupmubak-HaTpui 1:10-112:1 1:3-38:1 1:1-7:1
13 Bpomauui 1:384-3:1 1:128-1:1 1:48-1:6
13 BpomoOyTuzn 1:384-3:1 1:128-1:1 1:48-1:6
13 BpOMOKCUHNUII 1:96-12:1 1:32-4:1 1:12-1:2
13 ByTaxJop 1:768-2:1 1:256-1:2 1:96-1:11
13 ByTadeHaumi 1:42-27:1 1:14-9:1 1:5-2:1
13 ByTuiamr 1:1542-1:2 1:514-1:5 1:192-1:22
13 KapdeHcTpomn 1:192-6:1 1:64-2:1 1:24-1:3
13 KapdeHTpasoH-5THUII 1:128-9:1 1:42-3:1 1:16-1:2
13 XIIOPUMYPOH— 5 TUJI 1:8-135:1 1:2-45:1 1:1-9:1
13 XJIOPTONYPOH 1:768-2:1 1:256-1:2 1:96-1:11
13 XJopcynbdypoH l:6-168:1 1:2-56:1 1:1-11:1
13 IMHKOCYNIbQYPOH 1:17-68:1 1:5-23:1 1:2-5:1
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BoJjiee Hambosee
KoMmmnoHeHT (a) TunmuuHoe - -
TUNNYHOE TUNNYHOE
(coemuHeHMe KoMmmnoHeHT (b) BeCcoBoOe
BeCoBOe BEeCOBOE
13) COOTHOIIeHNKe - -
COOTHOIIEHME | COOTHOUIEHME
13 UIMHMOOH— 3 TIJI 1:384-3:1 1:128-1:1 1:48-1:6
13 [rHMe TV H 1:34-34:1 1:11-12:1 1:4-3:1
13 Knaumndpoc 1:34-34:1 1:11-12:1 1:4-3:1
13 KneTonum 1:48-24:1 1:16-8:1 l:6-2:1
KnoomHadormn-—
13 1:20-56:1 1:6-19:1 1:2-4:1
IponapIui
13 KromasoH 1:384-3:1 1:128-1:1 1:48-1:6
13 Krniomenporn 1:171-7:1 1:57-3:1 1:21-1:3
13 Kronupanung 1:192-6:1 1:64-2:1 1:24-1:3
13 KiopaHcynaM—Me THUII 1:12-96:1 1:4-32:1 l:1-6:1
13 KyMuiiypoH 1:384-3:1 1:128-1:1 1:48-1:6
13 ImnaHasuH 1:384-3:1 1:128-1:1 1:48-1:6
13 IMKIOOMPUMOPAT 1:17-68:1 1:5-23:1 1:2-5:1
13 IuxiocysbbaMypoOH 1:17-68:1 1:5-23:1 1:2-5:1
13 IMKJIOKCUOUM 1:96-12:1 1:32-4:1 1:12-1:2
13 uramnodon 1:25-45:1 1:8-15:1 1:3-3:1
13 IauMypoH 1:192-6:1 1:64-2:1 1:24-1:3
13 Iecmenudbam 1:322-4:1 1:107-2:1 1:40-1:5
13 Inxamba 1:192-6:1 1:64-2:1 1:24-1:3
13 Inxso6eHMUIT 1:1371-1:2 1:457-1:4 1:171-1:20
13 IMXJIOpIIpOIL 1:925-2:1 1:308-1:3 1:115-1:13
13 Inxsodon—me Tl 1:384-3:1 1:128-1:1 1:48-1:6
13 InkjocyjaM 1:10-112:1 1:3-38:1 1:1-7:1
13 InbeHsOKBAT 1:288-4:1 1:96-2:1 1:36-1:4
13 Indnydbenmkan 1:857-2:1 1:285-1:3 1:107-1:12
13 Indnydbensonup 1:12-96:1 1:4-32:1 1:1-6:1
13 IyMe TaxJiop 1:768-2:1 1:256-1:2 1:96-1:11
13 IyMe TaMe TPUH 1:192-6:1 1:64-2:1 1:24-1:3
13 IInMeTeHaMmo—P 1:384-3:1 1:128-1:1 1:48-1:6
13 IuTronup 1:192-6:1 1:64-2:1 1:24-1:3
13 InypoH 1:384-3:1 1:128-1:1 1:48-1:6
13 EPTC 1:768-2:1 1:256-1:2 1:96-1:11
13 Scrnpokap® 1:1371-1:2 1:457-1:4 1:171-1:20
13 SrandaypaimnH 1:384-3:1 1:128-1:1 1:48-1:6
STaMeTCyJbbypOH—
13 1:17-68:1 1:5-23:1 1:2-5:1
Me T
13 STokcubeH 1:8-135:1 1:2-45:1 1:1-9:1
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BoJjiee Hambosee
KoMmmnoHeHT (a) TunmuuHoe - -
TUNNYHOE TUNNYHOE
(coemuHeHMe KoMmmnoHeHT (b) BeCcoBoOe
BeCoBOe BEeCOBOE
13) COOTHOIIeHNKe - -
COOTHOIIEHME | COOTHOUIEHME
13 STOKCUCYIIbOYPOH 1:20-56:1 1:6-19:1 1:2-4:1
13 SrToBeHB3aHUT 1:257-5:1 1:85-2:1 1:32-1:4
13 deHOKCANPOI—5TUJI 1:120-10:1 1:40-4:1 1:15-1:2
13 deHOKCACYIIb)OH 1:85-14:1 1:28-5:1 1:10-1:2
13 OeHKBMHOTPUOH 1:17-68:1 1:5-23:1 1:2-5:1
13 deHTpazaMMI 1:17-68:1 1:5-23:1 1:2-5:1
13 dasacynbdypoH 1:17-68:1 1:5-23:1 1:2-5:1
13 driopacynamMm 1:2-420:1 1:1-140:1 2:1-27:1
13 dnyasudpon-0y TmiI 1:192-6:1 1:64-2:1 1:24-1:3
13 drryxapBasoH 1:8-135:1 1:2-45:1 1:1-9:1
13 dnyceToCynbdypoH 1:8-135:1 1:2-45:1 1:1-9:1
13 dniydbeHaleT 1:257-5:1 1:85-2:1 1:32-1:4
13 drymMeTcyJam 1:24-48:1 1:8-16:1 1:3-3:1
13 dIyMUKIIOPaK—II€HTUII 1:10-112:1 1:3-38:1 1:1-7:1
13 dryMMOKCasUH 1:25-45:1 1:8-15:1 1:3-3:1
13 diryoMe TYypOH 1:384-3:1 1:128-1:1 1:48-1:6
dnrynupcysbbypoH—
13 1:3-336:1 1:1-112:1 2:1-21:1
Me T
13 dIIypnIOH 1:384-3:1 1:128-1:1 1:48-1:6
13 dnryporCUnIUp 1:96-12:1 1:32-4:1 1:12-1:2
13 dn1yp TaMOH 1:857-2:1 1:285-1:3 1:107-1:12
13 dny THale T-Me TUIT 1:48-42:1 1:16-14:1 1:3-3:1
13 domecadeH 1:96-12:1 1:32-4:1 1:12-1:2
13 dopamcynbdypoH 1:13-84:1 1:4-28:1 1:1-6:1
13 T'smobocuHaT 1:288-4:1 1:96-2:1 1:36-1:4
13 T'mudocar 1:288-4:1 1:96-2:1 1:36-1:4
TasocynbdypoH—
13 1:17-68:1 1:5-23:1 1:2-5:1
Me T
13 TanaykcudeH 1:20-56:1 1:6-19:1 1:2-4:1
13 TanaykcubeH—Me Tl 1:20-56:1 1:6-19:1 1:2-4:1
13 Tajiokcudon—me TmI 1:34-34:1 1:11-12:1 1:4-3:1
13 T'excasMHOH 1:192-6:1 l:64-2:1 1:24-1:3
13 T'MoaHTOUMIOUH 1:1100-16:1 1:385-8:1 1:144-4:1
13 MasaMoKcC 1:13-84:1 1:4-28:1 l1:1-6:1
13 VMasanmuk 1:20-56:1 1:6-19:1 1:2-4:1
13 Vmasanup 1:85-14:1 1:28-5:1 1:10-1:2
13 MasaKkBUH 1:34-34:1 1:11-12:1 1:4-3:1
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BoJjiee Hambosee
KoMmmnoHeHT (a) TunmuuHoe - -
TUNNYHOE TUNNYHOE
(coemuHeHMe KoMmmnoHeHT (b) BeCcoBoOe
BeCoBOe BEeCOBOE
13) COOTHOIIeHNKe - -
COOTHOIIEHME | COOTHOUIEHME
13 MaseTabeHs3—MeTUII 1:171-7:1 1:57-3:1 1:21-1:3
13 VMmaszeTanup 1:24-48:1 1:8-16:1 1:3-3:1
13 MMaszocynbdypoH 1:27-42:1 1:9-14:1 1:3-3:1
13 MHpmaHodaH 1:342-4:1 1:114-2:1 1:42-1:5
13 VHpoasudiam 1:25-45:1 1:8-15:1 1:3-3:1
MomocynbbypoH-—
13 1:3-336:1 1:1-112:1 2:1-21:1
Me T
13 VoKCHMHMI 1:192-6:1 l:64-2:1 1:24-1:3
13 NndenrapbasoH 1:85-14:1 1:28-5:1 1:10-1:2
13 Mz0onpoTypoH 1:384-3:1 1:128-1:1 1:48-1:6
13 NsokcabeH 1:288-4:1 1:96-2:1 1:36-1:4
13 NsokcadsayTott 1:60-20:1 1:20-7:1 1:7-2:1
13 JlakTOodeH 1:42-27:1 1:14-9:1 1:5-2:1
13 JleHaUMJI 1:384-3:1 1:128-1:1 1:48-1:6
13 JIMHYPOH 1:384-3:1 1:128-1:1 1:48-1:6
13 MCPA 1:192-6:1 l:64-2:1 1:24-1:3
13 MCPB 1:288-4:1 1:96-2:1 1:36-1:4
13 MexkomnporI 1:768-2:1 1:256-1:2 1:96-1:11
13 MedeHnaueT 1:384-3:1 1:128-1:1 1:48-1:6
13 Mebaynonun 1:192-6:1 1:64-2:1 1:24-1:3
MesocybdypoH—
13 1:5-224:1 1:1-75:1 1:1-14:1
Me T
13 MesoTpMOH 1:42-27:1 1:14-9:1 1:5-2:1
13 MeTamMmudporn 1:42-27:1 1:14-9:1 1:5-2:1
13 MeTasaxJop 1:384-3:1 1:128-1:1 1:48-1:6
13 MeTasocynbbypoH 1:25-45:1 1:8-15:1 1:3-3:1
13 MeTabeH3THABYPOH 1:768-2:1 1:256-1:2 1:96-1:11
13 MeToJsaxJop 1:768-2:1 1:256-1:2 1:96-1:11
13 MeTocyJjaM 1:8-135:1 1:2-45:1 1:1-9:1
13 MeTpubBysmuH 1:192-6:1 1:64-2:1 1:24-1:3
13 MeTcysnbdypoH—Me TUII 1:2-560:1 1:1-187:1 3:1-35:1
13 MoJsimMHaT 1:1028-2:1 1:342-1:3 1:128-1:15
13 Hanponammz 1:384-3:1 1:128-1:1 1:48-1:6
13 Hanponammuao-M 1:192-6:1 1:64-2:1 1:24-1:3
13 Hanrasnam 1:192-6:1 l:64-2:1 1:24-1:3
13 HukocysnbdypoH 1:12-96:1 1:4-32:1 1:1-6:1
13 Hopdaypason 1:1152-1:1 1:384-1:3 1:144-1:16




120

BoJjiee Hambosee
KoMmmnoHeHT (a) TunmuuHoe - -
TUNNYHOE TUNNYHOE
(coemuHeHMe KoMmmnoHeHT (b) BeCcoBoOe
BeCoBOe BEeCOBOE
13) COOTHOIIeHNKe - -
COOTHOIIEHME | COOTHOUIEHME
13 Op6eHKapb 1:1371-1:2 1:457-1:4 1:171-1:20
13 OpTocysnbbaMypoH 1:20-56:1 1:6-19:1 1:2-4:1
13 Opusanmuy 1:514-3:1 1:171-1:2 1:64-1:8
13 OkcaIrapImiI 1:384-3:1 1:128-1:1 1:48-1:6
13 OkcanuasoH 1:548-3:1 1:182-1:2 1:68-1:8
13 OkcacyJbdypoH 1:27-42:1 1:9-14:1 1:3-3:1
13 OkcasukjoMedpoH 1:42-27:1 1:14-9:1 1:5-2:1
13 Oxcudbnyopden 1:384-3:1 1:128-1:1 1:48-1:6
13 [TapakeBaT 1:192-6:1 1:64-2:1 1:24-1:3
13 [leHOUMe TaJIMH 1:384-3:1 1:128-1:1 1:48-1:6
13 [leHOKCYJIaM 1:10-112:1 1:3-38:1 1:1-7:1
13 [leHTOKCaMMT 1:384-3:1 1:128-1:1 1:48-1:6
13 [leHTOKCAa30H 1:102-12:1 1:34-4:1 1:12-1:2
13 denmenmudbam 1:102-12:1 1:34-4:1 1:12-1:2
13 [InxJjIopaMm 1:96-12:1 1:32-4:1 1:12-1:2
13 [InxkonmHabeH 1:34-34:1 1:11-12:1 1:4-3:1
13 [IMHOKCaneH 1:25-45:1 1:8-15:1 1:3-3:1
13 [Ipe TuiaxJjIop 1:192-6:1 1:64-2:1 1:24-1:3
MpuMHCyJIbOYPOH—
13 1:8-135:1 1:2-45:1 1:1-9:1
Me T
13 [Iponmuammu 1:384-3:1 1:128-1:1 1:48-1:6
13 [Ipodoxrcuomm 1:42-27:1 1:14-9:1 1:5-2:1
13 [IpoMeTPUH 1:384-3:1 1:128-1:1 1:48-1:6
13 [IponaxJyiop 1:1152-1:1 1:384-1:3 1:144-1:16
13 [IponaHM 1:384-3:1 1:128-1:1 1:48-1:6
13 [Iponakeuszadon 1:48-24:1 1:16-8:1 l:6-2:1
13 [IponokcukapBasoH 1:17-68:1 1:5-23:1 1:2-5:1
13 MponupmucyibdypoH 1:17-68:1 1:5-23:1 1:2-5:1
13 IponmusaMmz 1:384-3:1 1:128-1:1 1:48-1:6
13 IIpocynbdorapd 1:1200-1:2 1:400-1:4 1:150-1:17
13 IpocynbdypoH l:6-168:1 1:2-56:1 1:1-11:1
13 IMpaKIJIOHNUI 1:42-27:1 1:14-9:1 1:5-2:1
13 Mupadnybern—>TU 1:5-224:1 1:1-75:1 1:1-14:1
13 upacysibdoTosn 1:13-84:1 1:4-28:1 l:1-6:1
13 [IupasoaMHaT 1:857-2:1 1:285-1:3 1:107-1:12
[InpasocysnbdypoH—
13 1:10-112:1 1:3-38:1 1:1-7:1

STWJII
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BoJjiee Hambosee
KoMmmnoHeHT (a) TunmuuHoe - -
TUNNYHOE TUNNYHOE
(coemuHeHMe KoMmmnoHeHT (b) BeCcoBoOe
BeCoBOe BEeCOBOE
13) COOTHOIIeHNKe - -
COOTHOIIEHME | COOTHOUIEHME
13 [InpasokcudpeH 1:5-224:1 1:1-75:1 1:1-14:1
13 [InpnubeH30KCUM 1:10-112:1 1:3-38:1 1:1-7:1
13 MupudyTurapd 1:384-3:1 1:128-1:1 1:48-1:6
13 [upunaT 1:288-4:1 1:96-2:1 1:36-1:4
13 MupudTanmn 1:10-112:1 1:3-38:1 1:1-7:1
13 [IupuMmHOBaK—MeE T 1:20-56:1 1:6-19:1 1:2-4:1
13 upuMmcysbdaH 1:17-68:1 1:5-23:1 1:2-5:1
13 Mupurmobakr 1:24-48:1 1:8-16:1 1:3-3:1
13 MupoxrcacysbdoH 1:85-14:1 1:28-5:1 1:10-1:2
13 [Iupoxrcynam 1:5-224:1 1:1-75:1 1:1-14:1
13 KBMHKJIOpPaK 1:192-6:1 1:64-2:1 1:24-1:3
13 KBusasnodon—sTui 1:42-27:1 1:14-9:1 1:5-2:1
13 PuMcynbdypoH 1:13-84:1 1:4-28:1 1:1-6:1
13 CadbnydeHaumma 1:25-45:1 1:8-15:1 1:3-3:1
13 CeToKCHMINM 1:96-12:1 1:32-4:1 1:12-1:2
13 CrmMasuH 1:384-3:1 1:128-1:1 1:48-1:6
13 CyJIbKOTPUOH 1:120-10:1 1:40-4:1 1:15-1:2
13 CynbdeHTpasoH 1:147-8:1 1:49-3:1 1:18-1:3
CyJbdpoMeTypoOH—
13 1:34-34:1 1:11-12:1 1:4-3:1
Me T
13 CynbdocynbdypoH 1:8-135:1 1:2-45:1 1:1-9:1
13 Te®yTHUypoH 1:384-3:1 1:128-1:1 1:48-1:6
13 TedypuiTpnoH 1:42-27:1 1:14-9:1 1:5-2:1
13 TeMBOTPUOH 1:31-37:1 1:10-13:1 1:3-3:1
13 TenpaJloKCUOUM 1:25-45:1 1:8-15:1 1:3-3:1
13 TepBauui 1:288-4:1 1:96-2:1 1:36-1:4
13 TepByTUiIasUH 1:857-2:1 1:285-1:3 1:107-1:12
13 TepByTpPUH 1:192-6:1 1:64-2:1 1:24-1:3
13 TeHUJIXIIOP 1:85-14:1 1:28-5:1 1:10-1:2
13 Trasonmup 1:384-3:1 1:128-1:1 1:48-1:6
13 TreHkapbasoH 1:3-336:1 1:1-112:1 2:1-21:1
TudeHCYIBOYPOH—
13 1:5-224:1 1:1-75:1 1:1-14:1
Me T
13 TruadbeHauMII 1:17-68:1 1:5-23:1 1:2-5:1
13 TruoBeHkapd 1:768-2:1 1:256-1:2 1:96-1:11
13 TonnupaJsnaaT 1:31-37:1 1:10-13:1 1:3-3:1
13 TonpaMesoH l:6-168:1 1:2-56:1 1:1-11:1
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Bojsiee Haubogsee
KoMmmnoHeHT (a) TunmuuHoe
TUNNYHOE TUNNYHOE
(coemuHeHMe KoMmmnoHeHT (b) BeCcoBoOe

BeCoBOe BEeCOBOE

13) COOTHOIIeHNne

COOTHOIIEHME | COOTHOUIEHME
13 TpallKOKCHUOUM l:68-17:1 1:22-6:1 1:8-2:1
13 Tpruadamon 1:2-420:1 1:1-140:1 2:1-27:1
13 TpuasnnaT 1:768-2:1 1:256-1:2 1:96-1:11
13 TpuacysibdypoH 1:5-224:1 1:1-75:1 1:1-14:1
13 Tpuasubiam 1:171-7:1 1:57-3:1 1:21-1:3
13 TpubBeHYypPOH—Me TIUJI 1:3-336:1 1:1-112:1 2:1-21:1
13 TPUKIIONUP 1:192-6:1 1:64-2:1 1:24-1:3
13 TpudsorcucynbbypoH 1:2-420:1 1:1-140:1 2:1-27:1
13 TpudayouMoKCcasUH 1:25-45:1 1:8-15:1 1:3-3:1
13 Tpudiypaiuy 1:288-4:1 1:96-2:1 1:36-1:4
TpudnycyiabdypoH—
13 1:17-68:1 1:5-23:1 1:2-5:1
Me T

13 TPUTOCYJIbPYPOH 1:13-84:1 1:4-28:1 l:1-6:1

Tabguua A2 cocTaBJieHa TakuM Xe ofbpas3oM, Kak ¥ Tabiuua Al

BHIIE, 3a MCKJIIKUeHMVeM TOoTI'o, 4yTO 3allMCH IIoH 3al'0JIOBKOM CcToJIBLa
"KOMIIOHeHT (a)" =3aMeHeHH Ha COOTBETCTBVYIIYI 3allMCchb B CTOJOIe o4
KOMIIOHeHTa (a), IoKaszsaHHYyKn HMxe. CoemguHeHMe 15 B cCcToJiIDLe OJA
KOMIIOHEeHTa (a) OoIipeeJIeHO B Tabamile wmHIOekcor A. TakuMm o6pa30M,
HanpuMep, B Tadiauie A2 BO BCex 3alMcax IIoO 3al'oJIOBKOM cToJiflia
"koMmrioHeHT (a)” ynommHaerca "coemmHenHue 15" (T. e. coemmHeHme 15,
onpenejyieHHoe B TabJiMile MHIOEKCOB A), ¥ B IIepBO¥ CTPOKe II0oq
3aroJioBKaMy CToOJIOIOB B Tabiauie A2, B UYaCTHOCTM, pPacCKpHBaeTCH
cMechb coemuHeHmsa 15 ¢ 2,4-D. Tabguuel A3 - Al46 cocTaBJIEHH
INOOOOHEM OOpasoM.
Homep Banucu B cToJfle IJg Homep Banucu B cTojyblue 04
TaBJIMIIBL KOMIIOHeHTa (a) TaBJIMIIBL KOMIIOHeHTa (a)
A2 CoenmuHeHue 15 Al3 CoemuHeHUe 5
A3 CoenuHeHue 16 Al4 CoemuHeHUe 6
A4 CoenmuHeHue 21 AlS CoenmubueHue 7
A5 CoenuHeHUe 22 Ale CoenmubueHue 8
A6 CoenmuHeHne 23 Al7 Coenmuuenue 9
A7 CoenuHeHue 24 AlS8 CoemuHeHue 10
A8 CoemmHenue 27 AlS CoemuHeHue 11
A9 CoemmHeHMe 1 A20 CoemuHeHue 12
Al0 CoenuHeHHKe 2 A21 CoemuHeHune 14
All CoemmHeHKe 3 A22 CoemuHeHue 17
Al2 CoenmnHeHue 4 A23 CoenmuHeHue 18



Homep
Ta OB
A24
A25
A26
A27
A28
A29
A30
A3l
A32
A33
A34
A35
A36
A37
A38
A39
A40
A4l
A42
A43
A44
A45
Ade6
A47
A48
A49
A50
A51
A52
A53
A54
A55
A56
A57
A58
A59
A60
A6l
A62
A63

Banucu B cToJBlLe IJis

KOMIIOHEHTAa

(a)

CoenmuHeHNe
CoenmHeHNe
CoenmHeHNe
CoenmHeHUe
CoenuHeHNe
CoenmHeHMe
CoenmHeHue
CoenuHeHue
CoenuHeHUue
CoenuHeHUue
CoenmuHeHUe
CoenmHeHUe
CoenuHeHHUe
CoenuHeHUe
CoenmuHeHUe
CoenmHeHUe
CoenmHeHUe
CoenmHeHNe
CoenmHeHNe
CoenuHeHNe
CoenmmHeHNe
CoenmHeHNe
CoenmHeHMe
CoenuHeHUe
CoenmnHeHUe
CoenmHeHue
CoenuHeHue
CoenuHeHUe
CoenuHeHUe
CoenuHeHUue
CoenuHeHUe
CoenmHeHUe
CoenmHeHUe
CoenmHeHUe
CoenmHeHUe
CoenmHeHUe
CoenmHeHNue
CoenmHeHMe
CoenuHeHNe

CoenmuHeHMue

19
20
25
26
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
6l
62
63
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Homep 3anucu B cTojyblue 1mjig
TaOJIMIIBL KOMIIOHeHTa (a)
A64 CoenmHeHMre 64
AG65 CoenmHeHMe 65
AG6 CoenmHeHMne 66
A67 CoenuHeHue 67
A68 CoenuHeHue 68
A69 CoenuHeHue 69
AT70 CoenmHeHmre 70
A7l CoenmHeHMre 71
AT2 CoenmHeHMre 72
AT73 CoenmHeHMe 73
AT4 CoenmHeHMre 74
AT75 CoenmHeHMe 75
A6 CoenmHeHMe 76
ATT CoenmHeHMe 77
AT78 CoenmHeHMre 78
AT9 CoenmHeHMe 79
ABO0 CoenmHeHMre 80
A8l CoemmHeHMre 81
AB2 CoenmHeHMre 82
AB3 CoenmHeHMre 83
AB4 CoenmHeHMre 84
AB5 CoenmHeHMe 85
A86 CoepuHeHue 86
A87 CoenuHeHue 87
A88 CoenuHeHue 88
AB89 CoenmHeHMre 89
A90 CoenmHeHMre 90
A91 CoenmHeHMre 91
A92 CoenmHeHMre 92
A93 CoenmHeHMre 93
A94 CoenmHeHMre 94
A95 CoemmHeHMe 95
A96 CoenmHeHMe 96
A97 CoenmHeHMe 97
A98 CoenmHeHMre 98
A99 CoemmHeHre 99
Al100 CoemmHeHmre 100
Al01 CoemmHeHmre 101
Al102 CoemmHeHue 102
Al103 CoemmHeHmne 103



Homep
Ta OB
Al04
Al105
Al06
Al107
Al108
Al109
Al10
Alll
Allz
Al1l3
All4
Al1l5
Alle
Al1l7
Al18
Al19
Al20
Al21l
Al22
Al23
Al24
Al25
Al2e6
Al27
Al28
Al29
Al130
Al31
Al32
Al133
Al34
Al135
Al36
Al137
Al138
Al139
Al140
Al41l
Al42
Al43

Banucu B cToJBlLe IJis

KOMIIOHEHTAa

(a)

CoemuHeHHne
CoenuHeHHne
CoenmHeHHne
CoenmHeHMe
CoenmnHeHMe
CoenmHeHMe
CoenuHeHue
CoenuHeHue
CoenuHeHue
CoenuHeHue
CoenuHeHue
CoenuHeHue
CoenmnHeHue
CoenmHeHue
CoenmmHeHue
CoenuHeHue
CoenuHeHue
CoenmmHeHue
CoenuHeHue
CoemuHeHue
CoemuHeHHne
CoenuHeHHne
CoenmHeHMe
CoenmnHeHMe
CoenmHeHMe
CoenmHeHue
CoenuHeHue
CoenuHeHue
CoenuHeHue
CoenuHeHue
CoenuHeHue
CoenuHeHue
CoenuHeHue
CoenuHeHue
CoenmHeHue
CoenuHeHue
CoenmmHeHue
CoenmuHeHue
CoenmmuHeHHne

CoenmuHeHue

104
104
106
107
108
109
110
111
112
113
114
115
11le
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143

124

Homep 3anucu B cTojyblue 1mjig
TaOJIMIIBL KOMIIOHeHTa (a)
Al4d4 CoemuueHnue 144
Al45 CoemguueHue 145
Al4de CoenmHeHune 146



125

CoeIMHeHMSa IO HaCTOAmMEeMy M300peTeHMI IIPMMEHVMH IJIS KOHTPOJIA
BUOOB COPHAKOR, YCTOMUMBEX K TepOuLIMIaM, BMeCTe C AHAS-
MHTUOUTOPpOM WK (b2) [XMMMUYECKMM COEOMHEHMEM, KOTOPOe MHIUOUPYET
CUHTasy aleTOTUIPOKCUKMCIIOT (AHAS) , Takxxe M3BECTHYIO Kak
aleToJlakTaT—-CcuHTazsa (ALS)].

Cienynmme TeCTH OEeMOHCTPUPYIT 50beKTUBHOCTDL KOHTPOJIA,
XapaKTepHYIO noJIs coeIMHEeHUM 1o HaCTOgIeMy n300peTeHNo, B
OTHOUEHUNM KOHKPETHHX COPHAKOB. KOHTPOJIL COPHSAKOB, oOeclleulMBaeMHM
C TIIOMOWbLI TakKMxX COeIMHEeHUM, TeM He MeHee, He OI'paHMUMBaeTCd
OAaHHEIMM BUOaMM. [JIS ONMCAHUM CcOoedMHeHUM cM. TabJuMlbs MHIEKCOB A -
C. Ilajlee IpHBeOeHH COKpalleHMa, IIPMMeHdAeMbBle B CIeOyRIMxX Tabianilax
MHIEKCOB: € oO3HadvaeT "TpeTHMUHHI", S o03HauvaeT "BTOPUYUHHM", n
o3HavaeT "HopMaJibHEMM", 1 o3HauaeT "us30", ¢ o3HauvaeT "umrijo", Me
o3HavaeT "mMermsn", Et osxHauvaer "sTHMa", Pr osHauvaer "npomnmnu", 1i-Pr
O3HauaeT "mzonponmia", Bu O3HauaeT "oyTuia", c-Pr O3HauaeT
"uurgonpornuia", t-Bu os3HauvaeT "Tmper-0OyTmn", Ph oszHauaeT "deHma",
OMe o23HauvaeT "mMeTokcHu", OEt ozHauaer "sTOokKCcHM", SMe o03HauaeT
"meTunTuo", TFP o3Hauvaer "Tpudropnponmia" (r. e. -CH2CH2CF3), Bn
o3HauvaeT "OeH3mnu" m -CN o3HauaeT "umano". CokpameHre "N coexn."
0003HauUaerT "Ne coemmHeHMAa". CokpalneHue "mpum. " oBo3HauaeT
"mpumep", a cielyplee II0OCJe HEeIro UMCJO YKa3HBaeT Ha TO, B KaKOoM
opuMepe IIOJIyUEeHO COeIMHEHNE . Macc-CcrneKTpH IpencTaBJIeHH c
openrnojlaraeMoy¥ TOUHOCTBLIO B IIpenmejax 0,5 Ja B BUIe MOJIEKYJISPHOTO
Beca MCXOIHOTO MOHa C HambojJlee BHCOKMM OTHOCUTEJILHEM COIepXaHMeM
uzorona (M+1l), obpasoBaHHOTO mobaBjieHrMeM HY (MOJIeKYJISPHEM Bec 1)
K MoJlekyJe. O MOPUCYTCTBUM MOJIEKYJISIPHEX MOHOB, COIOepXalMux OIUH
MJIM HEeCKOJIbKO M30TONOB C 0OoJjiee BLHCOKMM aTOMHEM BecoM IIpu 0OoJiee
HMBKOM paclHpoCcTpaHeHHOCTHM (Hamnpmmep, °=’Cl, B81Br), He coofOmaeTcd.
IpyTre MKMW MOJIEKYJSAPHOTO MOHa (HanpuMepr M+2 wmiam M+4), KOTOpPHE
obpasynTca B cJydyae COeIMHEeHMuM, CcoIepXamlMx HeCKOJLKO I'aJlIoTeHOB,
He TIpHBeOeHH. IlpuBeleHHHe OIUKM M+1 HabgomalyM C IIOMOIBID Macc—
CIIeKTPOMEeTPUM C IIPMMeHeHMeM XMMMUeCKOMW MOHM3alUM IIpM aTMochepHOM

naBJjeHuu (AP') MJIM MOHM3alMM METOIOM D2JIeKTpopaclheuieHus (EST).
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TABJIMOA MHOEKCOB A

R
A/
3 Z YN\ H
®)p, |
4 6 N Z R?
5
H

OR

Vi
£
¥

A-1 A-2 A-3A A-5 A-77
M.S. (AP+)
W coenm. A R? R? R3
MM T. ILJI.
1 A-3A OCH2CH (CH3) 2 Cl 3-Br *
2 A-3A OCH2C (Cl)=CH2 Cl 3-Br *
3 A-3A OCH2C (CH3)=CH2 Cl 3-Br *
4 A-3A OCH2CF2CF3 Br 3-F 447
5 A-3A OCH2CF2CF3 Cl 3-F 401
6 A-3A OCH2 (UMKJIOIEeHTIJI) Cl 3-Br 411
7 A-3A OCH2CH2CN Cl 3-Br 382
8 A-3A OCH2 (UMKJIOBY TIIT) Cl 3-Br 397
9 A-3A OCH2 (UM KJIONPOINII ) Ccl 3-Br 393
OCH2 (2, 2-ou-F-
10 A-3A Cl 3-Br 419
LUMKJIOIPOIINJT )

11 A-3A OCH2CH=C (CH3) 2 Cl 3-Br 397
12 A-3A CH3 Cl 3-Br *
13 A-3A OCH2CH2CH3 Cl 3-Br *
14 A-3A OC(CH3) 3 Cl 3-Br *
15 A-3A OCH2CH2CF3 Cl 3-Cl 381
16 A-3A OCH (CH3) CH2CF'3 Cl 3-Br 439
17 A-3A OCH2CH2CF3 Cl (m=0) 347
18 A-3A N (CH3) CH2CH (CH3) (CF3) Cl 3-Br 452
19 A-3A N (CH3) CH2CH2CF3 Cl 3-Br 438
20 A-3A OCH2CH2CH2CF3 Cl 3-Br *
21

(mpmMm. A-3A OCH2CH2CH=CH2 Cl 3-Br *
2)
22 A-3A OCH2CH=CH2 Cl 3-Br 369

23 A-3A OCH2CF2CF3 Ccl 3-Br 461
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M coen. A R? R? R3
24 A-3A N (CH3) OCH2CF3 Br 3-Br
25 A-3A N (CH3) OCH2CF3 Cl 3-Br
26

A-3A OCH2CH2CF3 Cl 3-Br

(mpumMm. 3)

27 A-3A NHCH2CF3 Br (m=0)
28
A-3A NHCH2CF3 Cl (m=0)

(mpmum. 1)

29 A-3A CH2Cl1 Cl (m=0)
30 A-3A OCH2CH2CF3 Cl 3-CN
31 A-3A OCH2CF'3 CN 3-Br
32 A-3A OCH2CF'3 Cl 3-CN
33 A-3A OCH2CH2CF3 Br 3-Br
34 A-3A OCH2CF3 Br 3-Br
35 A-3A OCH2CF3 Cl 3-Br
36 A-3A OCH (CH2C1) 2 Cl 3-Br
37 A-3A OCH2CH (CH3) CH=CH2 Cl 3-Br
38 A-3A OCH2CH2C=CH cl 3-Br
39 A-3A OCH2CN Cl 3-CN
40 A-3A OCH2CN Cl 3-Br
41 A-3A OCH2CH2CF3 Br 3-F
42 A-3A OCH2CH2CF3 Cl 3-F
43 A-3A OC(CH3) 3 Cl 3-F
44 A-3A O (UMKJIOIIEeH T ) Ccl 3-Br
45 A-3A OCH2CC13 Cl 3-Br
46 A-3A OCH2CH2C1 Cl 3-Br
47 A-3A OCH2CF'3 Br 3-F
48 A-3A OCH2CF'3 Cl 3-F
49 A-3A OCH2CN Cl 3-F
50 A-3A E-OCH2CH=CHCF'3 Cl 3-Br
51 A-3A CH3 Cl 3-OMe
52 A-3A CH3 Cl (m=0)

A-5; RS
55 IpeOCTaBJIgeT CH3 Cl (m=0)

coBom Me

A-5; RS
56 opeIcTaBJgeT CH3 Cl (m=0)

coBbom 1i-Pr

A-5; RS

57 npencTaBigeT H Ccl (m=0)

cobom i-Pr

M.S. (AP+)
WM T. ILI.
484
440

425

283 (65-70)
372

358
467
455
411
439
397
381
315

409
365
325
397
459
391
396
351
308 (80-83)
437
279
249

278

306

292
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M coen. A R? R? R3
A-5; RS
58 npencTaBigeT CH3 Ccl (m=0)
cobom Bn
A-5; R5
59 npencTapigeT CH3 Ccl (m=0)
coBoi t-Bu
A-5; RS
60 npencrTaBigeT CH3 Cl (m=0)
cobom H
6l A-3A OCH2C (Br)=CH2 Cl 3-Br
62 A-1 OCH2CF'3 Cl 3-Br
63 A-1 OCH2CF2CF3 Cl 3-Br
64 A-3A OCH2CH2CF3 Cl 4-CN
65 A-3A OCH2CH2CH2CF'3 Cl 3-CF3
66 A-1 OCH2CH2CF3 Cl 3-Br
67 A-3A CH2CH2CH3 Cl 3-CN
68 A-3A CH2CH2CH2CH3 Cl 3-CN
A-5; RS
69 opencTaBigeT CH3 Cl 3-CN
cobom 1i-Pr
70 A-3A SCH2CH2CH3 Cl 3-Br
71 A-3A SCH2CH2CF'3 Cl 3-Br
72 A-1 CH2CH2CF3 Cl 3-CN
73 A-1 (CH2) 3CF3 Cl 3-CN
74 A-1 O (CH2) 3CF3 Cl 3-Br
75 A-3A CH2CH2CH3 Cl 3-Br
A-5; RS
76 npencTaBigeT CH3 Cl 3-F
cobom i-Pr
77 A-3A (CH2) 3CF3 Cl 3-Br
78 A-3A O (c—-Bu) Cl 3-Br
79 A-3A (CH2) 3CH3 Cl 3-Br
80 A-1 O(CH2) 2CF3 Cl 3-CN
81 A-1 O (CH2) 3CF3 Cl 3-CN
82 A-3A (CH2) 4CF3 Cl 3-Br
83 A-3A SCH2CH3 Cl 3-Br
84 A-3A OCH (CH3) CH2CH3 Cl 3-Br
85 A-3A SCH2CF3 Cl 3-Br
86 A-1 (CH2)2CH3 Cl 3-CN
87 A-1 (CH2) 3CH3 Cl 3-CN

M.S. (AP+)

minm T. ILJI.

354

320

264

87-91
63-66
49-53
117-120
429
63-67
85-88
98-102

80-84

387
121-125
342
356
425
88-92

62-66

423
100-103
77-81
358
372
437
373
385
90-93
288
302
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M coen. A R? R? R3
88 A-3A O (CH2) 2CF3 Cl 4-C1
89 A-1 (CH2) 2CF3 Cl 3-Br
90 A-3A OCH2CH2C (=CH2) CH3 Cl 3-Br
91 A-3A SCH2CH=CH2 Cl 3-Br
92 A-3A (CH2)2CF3 Cl 3-Br
93 A-3A NH (CHZ2) 2CF3 Cl 3-Br
94 A-3A O (CH2) 2CF3 Cl 4-Br

A-5; RS
95 npencTaBigeT CH3 Cl 3-Br
cobom Et
96 A-3A O(CH2)2C(CH3) 3 Cl 3-Br
97 A-3A OCH2CHCI1CH2C1 Cl 3-Br
A-5; RS
98 IpeOCTaBJgeT CH3 Cl 3-Br
co6Gom TFP
99 A-3A O(CH2) 2CF3 Cl 3-CH3
100 A-3A O (CH2) 3CH3 Cl 3-Br
101 A-3A O (CH2) 4CH3 Cl 3-Br
102 A-3A OCH2CH2CH2CH2Br Cl 3-Br
103 A-3A OCH2CF2CHF2 Cl 3-Br
A-5; RS
104 npencraBigeT CH3 Cl 3-Cl
coBoi i-Pr
A-5; RS
105 npencTapisgeT CH3 Ccl 3-Br
cobom i-Pr
106 A-1 OCH2CH3 Cl 3-Br
107
A-3A (CH2)2CF3 Cl 3-Cl
(mnpmum. 4)
108 A-3A OCH2C=CH Ccl 3-Br
109 A-3A (CH2) 4CF3 Cl 3-CN
110 A-3A CH2CH2CF2CF3 Cl 3-Br
111 A-3A CH2CH2CF2CF3 Cl 3-CN
112 A-3A O(CH2) 2CF3 Cl 3-0OCH3
113 A-3A O (CH2) 2CF3 Cl 3-CF3
114 A-2 (CH2) 3CH3 Cl 3-Br
3-0-1i-
115 A-3A O (CH2) 2CF3 Cl
Pr
3-
116 A-3A O (CH2) 2CF3 Cl

OCH2CH3

M.S. (AP+)
WM T. ILI.
87-90
395
397
385
409
424
88-91

370

413
439

51-53
385
399
449
443

340

384

343

108-112
384
459
406

109-113
415
380

405

391
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M.S. (AP+)
M coen. A R? R? R3
WM T. ILJI.
3-
117 A-3A O (CH2) 2CF3 Cl 445
OCH2CF3
118 A-2 (CH2)2CH3 Cl 3-Br 366
119 A-3A umc-OCH2CCl=CCl Cl 3-Br 114-117
120 A-3A TpaHc-OCH2CC1l=CCl Ccl 3-Br 84-88
121 A-1 (CH2) 4CF3 Cl 3-Br 423
122 A-1 (CH2)2CF3 Cl 3-Cl 351
123 A-3A O(CH2)2c-Pr Cl 3-Br 397
124 A-1 (CH2) 4ACF3 Cl 3-Cl 379
125 A-3A (CH2) 3CF3 Cl 3-CF3 413
A-7; R15
126 opeIcTaBJgeT (CH2)3CF3 Cl 3-CN 371
coBom Me
127 A-3A umc-OCH2C=C (CH3)Cl Cl 3-Br 59-63
128 A-3A TpaHc—-OCH2C=C (CH3)Cl Cl 3-Br 82-86
129 A-2 (CH2) 3CH3 Cl (m=0) 302
130 A-3A (CH2) 3CH3 Cl 3-CF3 359
131 A-1 OCH2CF'3 Cl 3-CN 344
132 A-1 OCH2CF2CF3 Cl 3-CN 70-73
133 A-3A (CH2) 3CF3 Cl 3-CN 94-96
3-
134 A-1 (CH2) 3CF3 Cl 359
CH2CH3
135 A-1 (CH2) 3CF3 Cl 3-c-Pr 371
136 A-3A (CH2)2CH3 Cl 3-CF3 345
137 A-1 (CH2) 3CF3 Cl 3-Cl 365
138 A-1 (CH2) 3CF3 Cl 3-Br 409
139 A-3A Cl 3-Cl *
140 A-2 Cl (m=0) *
141
A-2 (CH2)4CH3 Cl (m=0) ok
(mpmum. 5)
142 A-3A (CH2)2CF3 Cl 3-CN 354
143 A-3A (CH2) 3CF3 Cl 3-Cl 379
144 A-2 (CH2) 3CF3 Cl (m=0) 356
145 A-2 (CH2) 4CF3 Cl (m=0) 370
A-7; R15
146 opeIcTaBJgeT (CH2)3CF3 Cl 3-CN 358
cobom H
* CM. Tabuuily MHIekcoB C IJIS OaHHEX ‘H SAMP.

** CM. IpUMepP CUHTes3a OJIS TaHHex H AMP.

E ykas3meBaeT Ha E—CTepeOXMMMIO OBOMHOWM CBARU.
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TABJIMIOA VMHIOEKCOB B

M.S. (AP+)
Koonporka Coegn. CrpyKTypa
mim T. ILJI.
Hy
OO~ CF;
Hy
TLUOS8 53 O N 415 (80-83)
61
F3C "NF Cl
Hj
OO~ " CF;
Hy
TKV38 54 O N 361 (78-81)
61
H3C INA Cl
TABJIMIIA MHOEKCOB C
Coen. H AMP (pacTBop CDCls, ecJyiM He yKasaHO MHOe)
1 8,48 (s, 2H), 7,53 (dd, 1H), 7,35 (t, 1H), 7,18 (dd, 1H), 4,02 (d,
2H), 1,98-1,83 (m, 1H), 0,89 (d, 6H).
2 8,48 (m, 2H), 7,55 (dd, 1H), 7,38 (t, 1H), 7,26 (s, 1H), 7,20 (dd,
1H), 5,55-5,46 (m, 1H), 5,38 (m, 1H), 4,80-4,78 (m, 2H).
3 8,47 (s, 2H), 7,54 (dd, 1H), 7,36 (t, 1H), 7,19 (dd, 1H), 4,99-4,93
(m, 1H), 4,91-4,89 (m, 1H), 4,63 (s, 2H), 1,71 (s, 3H).
12 8,48 (s, 2H), 7,51 (dd, 1H), 7,32 (t, 1H), 7,15 (dd, 1H), 2,55 (s,
3H) .
13 8,49 (s, 2H), 7,53 (dd, 1H), 7,35 (t, 1H), 7,18 (dd, 1H), 4,20 (t,
2H), 1,58-1,67 (m, 2H), 0,82-0,93 (m, 3H).
14 8,49 (s, 2H), 7,51 (dd, 0,95 I'u, 1H), 7,32 (t, 1H), 7,16 (dd, 1H),
1,43 (s, 9 H).
20 8,49 (s, 2H), 7,54 (dd, 1H), 7,37 (t, 1H), 7,20 (dd, 1H), 4,31 (t,

2H), 2,20-2,04 (m, 2H), 1,93-1,85 (m, 2H).

21 8,48 (s, 2H), 7,53 (dd, 1H), 7,35 (t, 1H), 7,17 (dd, 1H), 5,75-5,67
(m, 1H), 5,09-5,05 (m, 1H), 5,03-5,00 (m, 1H), 4,29 (t, 2H), 2,39-
2,34 (m, 2H).

27 8,37 (s, 2H), 7,64 (d, 1H), 7,46 (t, 1H), 7,32 (t, 1H), 7,19 (bs,
1H), 7,00 (d, 1H), 4,75 (g, 2H).

28 8,30 (s, 2H), 7,65 (d, 1H), 7,48 (t, 1H), 7,31 (t, 1H), 7,21 (bs,
1H), 7,00 (d, 1H), 4,75 (g, 2H).

31 8,81 (s, 2H), 7,63 (dd, 1H), 7,45 (t, 1H), 7,22 (dd, 1H), 4,58 (q,
2H) .

40 8,50 (s, 2H), 7,57 (dd, 1H), 7,43 (t, 1H), 7,24 (dd, 1H), 4,87 (s,
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2H) .

99 500 MI'u) 8,47 (s, 2H) 7,53-7,56 (m, 1H) 7,29-7,33 (m, 1H) 7,14-7,18
(m, 1H) 4,19 (t, 2H) 2,26-2,36 (m, 2H) 2,09 (s, 3H).

139 10,39 (s, 1H), 8,46 (s, 2H), 7,62-7,56 (m, 1H), 7,47-7,42 (m, 1H),
7,22-7,17 (m, 1H).

140 (500 MI'n) 8,49 (s, 2H), 7,54-7,58 (m, 1H), 7,40-7,45 (m, 1H), 7,30-
7,36 (m, 1H), 7,16-7,20 (m, 1H), 3,72 (s, 2H).

Danusle H SAMP npelcTaBJIeHE B Ppm B CTOPOHY claboro IMoJjda OT
TeTpaMeTUJICUIIaHa . CoueTaHun4d 0003HaAUYEHH (s) —cuHIDJIEeTOM, (d) -
oyodJeToM, (t) —TpunyerToM, (m) =My JIL TUILJIE TOM, (dd) —oybiieToMm
nyojgeror, (dt)-mybieT TpureTosB, (br s)-IMPOKMM CHMHIJIETOM.

BUOJIOTMUYECKHNE IIPVMEPH WM30OBPETEHUA

TECT A

CeMeHa BUIOOB pPacTeHMM, BHOpPaHHHX M3 eXOBHMKA OOBKHOBEHHOTO
(Echinochloa crus-galli), KOXUU (Kochia scoparia), aMOpo3UM
(aMBpo3un IIOJIBIHHOJIMC THONM, Ambrosia elatior), Jjereja
MHOTOUBeTKOBOTO (Lolium multiflorum), POCHUYKM KpPOBaBO-KPACHOM
(Lg) (Digitaria sanguinalis), meTHMHHMKA TIMUITAaHTCKOro (Setaria
faberii), UIIOMEN (Ipomoea sSpp.) ., aMapaHTa (Amaranthus
retroflexus), KaHaTHMUKA TeodppacTa (Abutilon theophrasti),
nmeHuus (Triticum aestivum) M KYRypy3H (Zea mays), BHCaxXuBaJM B
CMeChb CYIUVIMHMCTOM TIOUBH M TIIecka U obpabaTeBajlM OO I[OSBJIeHUS
BCXOOOB HAapaBJIEHHHEM pPAacCIHbBJIeHMEeM Ha IIOUBY C  MCIOJIb30BaHMEM
TEeCTUPY EMEIX XYIMUY e CKMX IPONOYyKTOR, COCTaBJIEHHEIX B CMecChb
pacTBOpUTEJIeV, He ABJAKIMXCA O(UTOTOKCUUHHMMK, KOTopasd BKJIOUaJa
[IOBEPXHOCTHO-aKTHUBHOE BENeCTRO.

BmecTe c TeM, pacTeHus, BHIOpPaHHEE us DTUX BUIOB
CeJIbCKOXOBAMCTBEHHEIX KYJLTYP ¥ COPHSKOB, a Takxe JMCOXBOCTa
MBIIEXBOCTHUKOBUIHOTO (Alopecurus myosuroides) ¥ [oIMapeHHMKA
(momMapeHHMKa Lenkoro, Galium aparine), BHCAXMBaJXM B TOPIKHU,
comepxamye Ty Xe CMeChb CYIJIMHMCTOM IIOUBH U Iecka, U obpabdaTeBajiu
IIyTeM IIOCJIEBCXOINOBOTO BHECEHMHA HEeKOTOPHX TeCTUPYEMHEX XUMUUECKUX
IPOOYyKTORB, COCTaBJIEHHEIX TaKMUM xe obpasoM. B ciaydae
IIOCJIEBCXOIOBOM 00paboTKM BHCOTa pacCTeHMM CocCTaBjasaja oT 2 mo 10
CM, ¥ OHM HaxXOOIMJIMCL Ha CTaIuM Pal3BUTHUA, XapaKTepusylmencsd
HaJuuueM OOHOTO-IOBYX JNUCTLEBR. ObpaboTaHHHE pacTeHUs u
HeoOpaboTaHHEE KOHTPOJM COIOepXallM B TellJIMlle B TeueHMe IIPUMMEPHO
10 nmHel, nocye uYero Bce obpaboTaHHEE pPacTeHMsa CpPaBHUMBaAJIU C
HeoOpa®oTaHHEMM KOHTPOJAMM ¥ BM3YaJIbHO OlLEHMBaJIM B OTHOIEHUU

IIOBpEeXIOeHMA . OLleHKM pPearumm paCTeHMﬁ, KpaTKOo M3JIOXEHHEE B
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Tabsmile A, OCHOBaHH Ha mkajJe oT 0O mo 100, r1vme O o3HauaerT
oTcyTCcTBMe 2ddbexTa, a 100 o3HavaeT TIOJHHEM KOHTpPOJL. Tupe (-)
O3HadaeT OTCYTCTBMEe pe3yJIETaTOB TecCTa.
Tabauua A CoenmuHeHMsa
1000 » a.u./ra 12 55 56 57 58 59
[locJie MOSBJIEHUS BCXOIOB
EXOBHMK OBHKHOBEHHBII 80 0 50 20 40 0
JIMCOXBOCT MbIIeXBOCTHMKOBUIHBI 50 - - - - -
Kykypysa 20 0 30 20 30 20
Pocuuka KpoBaBO-KpacHasd - 0 40 30 80 10
Ile TMHHMK I'MI'aHTCKUA 70 10 70 20 60 10
[TogMapeHHUK 80 - - - - -
Koxmuga 80 - - - - -
Unomesa - - - 10 30 0
AMapaHT 100 0 60 40 100 30
AMBpoBULa 60 - - - - -
[IJIeBeJl MHOI'OLIBETKOBHIM 50 - - - - -
KanaTHUMK TeodpacTa - 10 100 - 90 -
[MmeHMLIIA 0 0 10 20 20 30
TaBavma A CoenmMHeHMNs
500 r a.u./ra 6 | 7 | 8 | 9 ‘ 10 | 11 | 13 ‘ 14 | 15 | 16 I 17 | 18 | 20 | 21
llocne nosaBJeHMS
BCXOOOB
ExXOBHUK

40 90 40 90 100 20 100 40 100 90 0 0 100 100
OCBIKHOBEHHBIA
JlucoxepocT
MBIIE XBO CTHUKO— 30 80 20 80 90 20 70 70 100 90 0 0 50 80
BUIOHBIA
Kykypys3a 10 70 20 50 60 10 90 10 90 60 20 0 40 60
Pocuuka KpoBaBO—
KpacHasa
lle TMHHUK

50 100 60 90 100 20 100 60 100 90 0 0 100 100
I'UIaHTCKUMA
[looMapeHHUK 90 100 90 100 100 20 100 100 100 100 0 0 90 90
Koxusa 90 100 80 90 100 40 100 70 100 100 0 10 100 100
Nnomes - - - - - - - - - - - - -
AMapaHT 90 100 90 100 100 60 100 100 100 100 40 20 100 100
AmMBpo3Ua 30 90 40 10 50 0 20 0 40 30 0 0 40 40
l[IneBen

40 70 30 50 60 0 100 70 90 30 0 0 40 90
MHOI‘OLLBSTKOBI:H\/‘I
KaHaTHUK
TeodppacTa
[MueHMLa 10 20 0 50 40 0 30 40 100 20 0 0 20 40
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TaBauua A CoenmHeHMA
500 T a.u./ra 22 | 23 | 24 ‘ 25 | 26 | 27 ‘ 28 | 30 | 31 ‘ 32 | 33 I 34 | 35 | 39
Mocne
MOSBJIEHUS
BCXOIOB
EXOBHUK
100 50 10 10 100 0 20 20 0 0 100 20 80 0
OOBIKHOBEHHEI
JIncoxpoct
MBIIEXBOCTHUKO— 90 50 0 30 100 - - 30 0 0 90 70 80 0
BUOHBIA
Kykypys3a 50 20 0 20 100 0 0 70 0 0 90 30 30 0
Pocuuxka
KpOBaBO— - - - - - 0 0 - - - - - - -
KpacHas
lle TMHHUK
. 100 80 0 10 100 0 0 100 0 0 100 80 100 0
TMI'aHTCKUN
[loogMapeHHNK 90 100 20 50 100 - - 100 0 0 100 100 100 0
Koxus 100 100 0 50 100 - - 100 0 0 100 90 100 0
Unomes - - - - - 0 0 - - - - - - -
AMapaHT 100 100 10 60 100 0 20 100 0 30 100 100 100 0
AMOpoO3Ms 30 10 0 20 60 - - 0 0 0 40 0 0 0
nesen
. 60 70 0 0 80 - - 0 0 0 80 0 40 0
MHOT'OLIBE TKOBEIT
KaHaTHHMK
- - - - - 0 30 - - - - - - -
TeodppacrTa
NMueHnLa 30 10 0 10 90 0 0 30 0 0 60 0 20 0
TaGauua A CoenuMHeHMA
500 r a.u./ra 40 41 42 47 48 49 6l 64 65 72 73 75 78 79
llocne nosABJeHUA
BCXOHNOB
EXOBHUK
20 0 0 0 30 0 100 0 70 100 100 100 100 100
OBBIKHOBEHHEI
JlucoxpocT
MBIIEXBOCTHUKO— 20 0 0 0 20 0 100 0 40 50 100 60 60 90
BUIHBIA
Kykypysa 20 0 30 0 0 0 40 0 20 60 60 90 60 90
Pocuuka
KpOoBaBO—KpacHas - - - - - - - - - - - - - -
lle TMHHUK
. 40 0 0 0 20 0 100 0 90 100 100 100 80 80
TMI'aHTCKUN
[logMapeHHNK 40 0 0 0 10 0 100 0 70 100 100 100 100 100
Koxus 100 60 60 0 0 0 - 0 - 100 100 100 100 100
Unomes - - - - - - - - - - - - - -
AMapaHT 100 90 90 0 40 0 100 0 100 100 100 100 90 100
AMOpO3US 0 10 0 0 0 0 30 0 30 30 30 40 30 40
nesen
. 0 0 0 0 0 0 80 0 0 40 100 70 30 90
MHOT'OLIBE TKOBEIT
KaHaTHHMK
TeodppacTa - - - - - - - - - - - - - -
NMueHnLa 20 0 0 0 0 0 30 0 0 40 90 70 30 30
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TaBauuia A CoenmHeHMsa
500 r a.u./ra 83 84 85 91 106 125 130 136 139
[locJie nosgBJIEHUS
BCXOIOB
ExxOoBHMK
390 40 20 100 100 90 100 80 0
OBBIKHOBE€HHBIN
JIncoxBocT
MBIIEXBOCTHUKO— 40 0 0 30 20 90 90 100 0
BUOHBIA
Kykypysa 30 40 40 50 10 30 50 50 0
Pocuura KpOBaBO-—
KpacHasa
IMle TMHHUK
80 60 60 100 70 30 S0 S0 0
TUTaHTCKUNA
[ooMapeHHUK 20 40 950 50 10 100 100 100 0
Koxmuga S0 70 80 100 - 100 100 100 0
Unomesda - - - - - - - - -
AMapaHT 70 70 70 100 20 100 100 100 0
AMOpoO3UI 0 0 0 20 0 40 60 60 0
[lnesen
0 0 0 30 0 S0 S0 70 20
MHOT'OLB € TKO BB
KanaTHUK
TeodpacTa
[MmeHMLIA 0 20 20 30 0 30 30 20 0
TaBmma A CoenuHeHUs
125 T a.u./1a 1’2|3’ 5|6|7‘8‘9|10|11|13|15’16
I[locne nosaBleHUs
BCXOOOB
ExXOBHUK
30 40 60 0 10 30 10 20 20 10 80 90 10
OBBIKHOB € HHBII
JIncoxeocT
MBIIEXBOCTHUKO— 20 30 30 0 10 30 0 30 20 0 30 90 20
BUIHBIA
Kykypysa 20 20 30 0 0 10 0 20 10 0 30 50 20
lle TMHHUK
. 60 60 80 0 10 50 30 20 30 20 80 90 20
I'MI'aHTCKMUN
[logMapeHHUK 70 90 70 0 60 100 60 70 100 10 100 100 90
Koxwus 30 90 40 0 40 100 40 50 90 0 100 100 80
AMapaHT 70 80 100 0 60 100 50 100 90 10 90 100 90
AMEpo3Us 10 0 0 0 10 40 10 0 10 0 0 20 10
lInepen
. 0 20 30 0 0 20 0 0 10 0 0 60 10
MHOI'OLIBE TKOBbBIM
[MueHMLa 0 0 0 0 0 0 0 10 0 0 20 20 20
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TaBmmua A CoenmMHeHMUs
125 r a.u./ra 17 | 18 | 19 ‘ 20 | 21 | 22 ‘ 23 ‘ 24 ‘ 25 26 | 30 I 31 | 32 | 33
[locne
[IOSIBJIEHMS
BCXOIOOB
EXOBHMK

0 0 0 30 70 60 10 0 0 100 0 0 0 80
OBBIKHOBEHHEI
JlucoxepocT
MBIIEXBOCTHUKO— 0 0 0 30 60 60 10 0 0 100 10 0 0 60
BU IHBIA
Kykypy=3a 0 0 0 30 30 30 10 0 0 60 30 0 0 30
lle TMHHUK

0 0 0 50 70 80 30 0 0 100 60 0 0 100
IMI'aHTCKUN
[lonMapeHHUK 0 0 0 10 80 30 90 10 20 100 60 0 0 100
Koxus 0 0 0 90 90 90 80 0 10 100 100 0 0 100
AMapaHT 20 10 10 100 80 100 100 0 30 100 100 0 20 100
AmBpo3ns 0 0 0 0 0 0 0 0 10 30 0 0 0 30
[lnepen

0 0 0 0 0 0 10 0 0 70 0 0 0 30
MHOT'OLIBE TKOBEIA
MmeHnLIa 0 0 0 0 0 0 0 0 0 40 0 0 0 20

TaBmuua A CoenmMHeHMUs
125 r a.u./ra 34 | 35 | 36 ‘ 37 38 | 39 ‘ 40 | 41 ‘ 42 43 | 44 I 45 | 46 | 47
[locne
[IOSIBJIEHUS
BCXOIOB
EXOBHUK
. 0 10 0 30 60 0 0 0 0 10 0 20 30 0

OBBIKHOB €HHBIN
Jlucoxpoct
MBIIEXBOCTHUKO— 10 40 0 30 0 0 10 0 0 0 0 0 0 0
BUIHBIL
Kykypysa 30 20 0 10 10 0 20 0 20 0 0 20 10 0
e TMHHUK

20 40 0 40 90 0 10 0 0 0 0 20 40 0
IMI'aHTCKUMA
[looMapeHHNK 50 60 0 40 80 0 30 0 0 40 0 100 70 0
Koxmns 60 90 0 40 60 0 70 20 30 10 0 50 90 0
AMapaHT 100 100 60 80 100 0 70 90 80 40 0 100 100 0
AMOpoO3nA 0 0 0 0 10 0 0 0 0 0 0 10 0 0
[lneren

0 0 0 0 0 0 0 0 0 0 0 0 0 0
MHOT'OLB € TKO BB
[MmeHnLIAa 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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TaBmmua A CoenmMHeHMUs
125 r a.u./ra 48 | 49 | 50 ‘ 51 | 53 |54‘ 61 ‘ 62 ‘ 63 | 64 l 65 l 66 | 67 | 68
[locne OSBJIEHUS
BCXOIOOB
EXOBHMK
0 0 20 0 0 0 100 40 10 0 30 100 0 30
OBBIKHOBEHHEI
JlucoxpocT
MBIIEXBOCTHUKO— 0 0 20 0 0 0 30 40 0 0 20 100 0 30
BUIHBIA
Kyrypy=3a 0 0 10 0 0 0 20 30 30 0 10 70 0 20
lle TMHHUK
0 0 70 0 0 0 60 40 30 0 40 100 0 30
IMIaHTCKUN
[lonMapeHHUK 0 0 90 10 0 0 60 80 30 0 20 100 0 60
Koxus 0 0 90 0 0 0 - 100 50 0 - 50 0 40
AMapaHT 20 0 100 0 0 0 40 90 60 0 90 100 0 90
AmOpo3Ms 0 0 0 0 0 0 10 0 0 0 10 20 0 20
[lnepen
0 0 20 0 0 0 20 0 0 0 0 50 0 0
MHOT'OLIBE TKOBEIA
[MmweHMLa 0 0 0 0 0 0 0 0 0 0 0 30 0 0
TaBmuua A CoenmMHeHMs
125 r a.u./ra 69 | 70 71 ‘ 72 | 73 | 74 | 75 ‘ 76 | 77 ‘ 78 | 79 80 | 81 | 82
[locne MOSBJIEHUS
BCXONOB
EXOBHMK
70 30 40 80 90 40 90 0 90 60 90 90 50 100
OBBIKHOBEHHEI
JIncoxBocT
MBEIIEXBOCTHUKO— 30 20 30 30 50 30 40 0 50 20 50 90 40 40
BUOHBIL
Kykypys3a 20 10 20 50 30 20 80 0 30 40 80 60 40 30
e TMHHUK
30 30 40 70 100 70 90 0 90 50 80 90 70 100
TMI'aHTCKUN
[logMapeHHNK 60 70 90 80 100 80 80 90 100 70 90 90 80 100
Koxus 40 70 50 100 100 40 100 0 100 70 100 70 50 100
AMapaHT 80 20 70 100 100 100 100 30 100 80 100 100 100 100
AMOpo31s 0 20 20 10 20 10 30 0 0 0 30 30 10 40
[lnepen
0 20 20 10 80 20 40 0 60 0 90 50 10 60
MHOT'OLIBE TKOBEIA
MmeHnLa 0 0 0 10 20 10 20 0 10 20 20 40 0 30
TaBoua A CoenmMHeHMUs
125 r a.u./ra 83 84 85 86 87 88 89 90 91 92 93 94 95 96
[locne
[IOSIBJIEHUS
BCXOIOB
EXOBHUK
0 0 0 40 100 0 90 30 30 100 0 0 30 10
OBBIKHOB €HHBIN
JIncoxepoctT
MBIIE XBO CTHUKO— 0 0 0 20 70 0 60 0 20 50 0 0 10 10
BUIOHEBLT
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Kyrypys3a 20 10 10 30 50 0 20 10 20 40 0 0 10 20
MleTMHHUK

0 0 0 30 90 0 50 60 30 100 0 0 60 10
TUI'aHTCKUMA
[looMapeHHNK 30 30 30 70 70 0 80 20 70 100 0 0 40 20
Koxus 30 30 30 100 100 0 90 50 60 100 0 0 0 0
AMapaHT 30 30 30 40 60 0 90 50 100 100 0 0 20 10
AMOpOBUS 0 0 0 0 0 0 10 0 0 20 0 0 0 0
[nepen

0 0 0 20 30 0 30 0 0 50 0 0 0 0
MHOT'OLLB € TKO BB
[MweHMLa 0 0 0 40 30 0 20 0 20 20 0 0 0 0
TaBomuua A CoenuHeHus
125 v a.n./ra | 97 | o8 | 99 ‘ 100 | 101 ‘ 102 | 103 ‘ 104 | 105 ‘ 106 | 107 ‘ 108 | 109 | 110
[locne
[IOSIBJIEHUS
BCXOIOB
EXOBHUK

20 10 80 50 20 0 30 0 0 40 90 10 0 60
OBBIKHOB €HHBIN
JIncoxepocT
MEIIE XBO CTHUKO— 20 10 80 40 0 0 10 20 10 0 90 0 0 50
BUIOHELL
Kyxypysa 10 10 50 10 0 0 20 10 0 0 60 20 20 50
MleTMHHUK

60 20 90 70 20 0 70 10 0 10 90 10 0 90
TMI'aHTCKUA
llooMapeHHNK 100 50 70 70 40 0 100 30 20 0 90 40 30 100
Koxusa 40 0 40 80 20 0 100 10 10 - 90 40 20 100
AMapaHT 50 90 40 70 60 0 100 40 30 10 100 50 60 100
AMBp o3I 20 10 30 0 0 0 0 0 0 0 30 0 20 0
[lnepen

30 0 50 20 10 0 0 0 0 0 80 0 0 20
MHOT'OLB € TKO BB
Nmenynua 0 10 30 0 0 0 0 0 0 0 30 0 0 20
TaBmuua A CoenmHeHus
125 ¢ a.u./ra | 111 | 112 | 113 ’ 114 | 115 ‘ 116 | 117 ‘ 118 | 119 ‘ 120 | 121 | 122 | 123 | 124
[locne
[IOSBJIEHNS
BCXOLOOB
EXOBHMK

0 10 40 10 0 10 10 10 0 0 40 50 50 60
OBBIKHOBEHHEI
JIncoxBocT
MEIIEXBOCTHUKO— 0 30 40 10 20 0 10 0 0 0 30 60 50 60
BUOHEBIL
Kykypy=3a 0 0 20 20 10 10 10 10 20 0 10 20 10 20
e TMHHUK

0 30 50 20 0 20 10 10 0 0 70 40 50 70
TMIaHTCKUN
[logMapeHHNK 0 80 80 80 20 60 100 30 90 30 80 60 100 90
Koxmns 0 30 100 80 0 10 50 60 30 0 80 80 90 80
AMapaHT 0 70 100 100 40 50 70 60 100 20 100 100 100 100
AMOpO3MS 0 40 20 20 0 0 20 10 10 0 50 10 10 20
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[lnepen
0 0 30 10 0 0 0 0 0 0 20 20 20 20
MHOT'OLIBE TKOBEIA
[meHnLIa 0 0 20 10 0 0 0 0 0 0 10 0 0 10
TaBauua A CoenmHeHMUs
125 v a.u./ra 125 | 126 | 127 | 128 | 129 | 130 | 131 | 132 | 133 | 134 | 135 | 136 | 137 | 138
[locne NoOSBJIEHUS
BCXOIOB
EXOBHUK
30 0 30 20 100 90 10 50 30 20 10 30 60 90
OBBIKHOB € HHBIM
JIucoxepocT
MBIIE XBO CTHUKO— 30 0 20 20 80 50 0 30 0 20 20 50 30 90
BUOHBLL
Kyrypy3a 10 0 20 10 20 20 30 30 20 10 20 20 10 60
e TMHHUK
50 0 50 20 100 40 20 50 30 20 20 30 60 90
TMI'aHTCKUA
[looMapeHHNK 100 0 90 80 90 100 50 60 50 40 80 40 100 100
Koxns 100 0 60 60 100 100 90 70 20 60 60 80 100 100
AMapaHT 100 10 30 50 70 100 80 90 50 80 90 100 100 100
AMOpo3ns 30 0 0 0 0 30 0 0 0 10 10 20 40 60
[lneren
20 0 0 0 60 20 20 0 0 10 10 10 30 100
MHOT'OLB € TKO BB
[meHnLa 20 0 10 10 10 30 20 20 0 10 0 10 10 40
TaBowmua A CoenmMHeHMUs
125 © a.n./ra 139 | 140 ‘ 141 ‘ 142 | 143 | 144 | 145 | 146
[locne MOSBIIEHUS
BCXOIOB
EXOBHUK
0 0 20 0 70 90 80 90
OBBIKHOB €HHBIN
Jlucoxpoct
0 0 10 0 80 90 60 90
MBIIE€ XBO CTHMKOBMIHBIT
Kykypysa 0 0 20 10 30 80 50 80
[le TMHHUK I'MI'aHTCKUMA 0 0 40 0 70 90 70 90
[looMapeHHUK 0 0 60 20 100 100 80 100
Koxmns 0 30 60 10 100 100 90 100
AMapaHT 0 20 70 20 100 100 100 70
AmMBpoBusa 0 0 20 20 50 10 20 30
[lneren
0 0 10 0 80 80 40 70
MHOT'OLB € TKO BB
[MmweHMLa 0 0 0 0 20 60 30 20
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TaBowmua A CoenmMHeHMUs
31 ¢ a.u./ra 1 | 2 ‘ 3 ‘ 4 5 | 19 | 36 | 37 | 38 | 43 | 44 I 45 | 46 | 50
[locnie MOSBIIEHUS
BCXOIOB
EXOBHUK
20 30 20 0 0 0 0 0 10 0 0 20 0 0
OBBIKHOB €HHBIN
Jlucoxpoct
MBIIE XBO CTHUKO— 0 0 0 0 0 0 0 0 0 0 0 0 0 0
BUIHBIL
Kykypysa 0 10 0 0 0 0 0 0 0 0 0 0 0 10
e TMHHUK
30 30 30 0 0 0 0 0 40 0 0 20 0 20
IMI'aHTCKUMA
[looMapeHHUK 50 60 40 0 0 0 0 10 50 20 0 50 50 60
Koxmns 20 50 0 0 0 0 0 0 30 0 0 20 30 60
AMapaHT 40 60 70 0 0 10 0 20 80 10 0 80 60 80
AMOpo3ns 0 0 0 0 0 0 0 0 0 0 0 10 0 0
[lneren
0 0 0 0 0 0 0 0 0 0 0 0 0 0
MHOT'OLB € TKO BB
[MmweHMLa 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TaBouma A CoenmHeHMs
31 r a.u./ra 51 | 53 | 54 ‘ 62 63 ‘ 66 | 67 | 68 ‘ 69 70 | 71 74 | 76 | 77
[locie MOSBJIEHUS
BCXOIOB
EXOBHUK
0 0 0 20 0 40 0 10 10 0 0 10 0 30
OBBIKHOB €HHBIN
JIncoxepoctT
MBIIE XBO CTHUKO— 0 0 0 0 0 10 0 10 10 0 10 10 0 20
BUIOHEBLT
Kykypysa 0 0 0 0 10 20 0 10 0 10 10 10 0 10
MleTMHHUK
0 0 0 0 0 30 0 20 20 0 10 20 0 30
TMI'aHTCKUMA
llooMapeHHUK 0 0 0 30 0 30 0 20 40 30 30 20 0 90
Koxmns 0 0 0 60 20 20 0 20 20 20 10 20 0 100
AMapaHT 0 0 0 50 20 40 0 20 40 10 30 60 0 100
AmMBpo3BUsa 0 0 0 0 0 0 0 0 0 0 0 0 0 0
[lneren
0 0 0 0 0 0 0 0 0 0 0 0 0 20
MHOT'OLLB € TKO BB
[MmweHMLa 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TaBmuua A CoenmMHeHMUs
31 v a.u./ra 80 | 81 ‘ 82 | 86 87 ‘ 88 | 89 ‘ 90 ‘ 92 93 ‘ 94 | 95 | 96 ‘ 97
[locne [OSBJIEHUS
BCXONOB
EXOBHMK
30 10 30 20 40 0 30 0 40 0 0 0 0 10
OBBIKHOBEHHEI
JIncoxBocT
MEIIEXBOCTHUKO— 30 10 40 0 10 0 20 0 10 0 0 0 0 0
BUOHBIA
Kykypys3a 10 10 20 30 40 0 10 0 10 0 0 0 0 10
e TMHHUK
30 20 30 10 40 0 20 10 50 0 0 0 0 10
IMI'aHTCKUN
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[lonMapeHHUK 60 30 90 30 30 0 30 0 90 0 0 10 0 100
Koxus 50 30 80 90 100 0 80 30 100 0 0 0 0 -
AMapaHT 80 50 100 30 40 0 90 10 100 0 0 10 0 20
AMOpOBUSs 10 0 40 0 0 0 10 0 0 0 0 0 0 10
[Mnesen

. 0 0 40 0 0 0 10 0 0 0 0 0 0 20
MHOT'OLIBE TKOBEIA
MmeHunua 0 0 10 30 20 0 0 0 0 0 0 0 0 0
TaBmua A CoenmMHeHns

31 7 a.u./ra

98 | 99 ’ 100

’ 101 ’ 102 ’ 103 | 104 | 105 | 107 ‘ 108 ‘ 109 | 110 | 111 ’ 112

[locne
[IOSBJIEHU S
BCXOIOOB
EXOBHUK

0 30 10 10 0 0 0 0 40 0 0 30 0 0
OBBIKHOB € HHBIM
JIucoxepocT
MBEIIE XBO CTHUKO— 0 30 0 0 0 0 0 0 50 0 0 0 0 0
BUIOHELL
Kyxkypy=za 0 0 10 0 0 20 0 0 30 10 10 20 0 0
Mle TMHHUK

0 50 20 0 0 10 0 0 70 0 0 30 0 0
TMI'aHTCKUA
[looMapeHHUK 10 20 20 10 0 70 10 10 90 20 0 70 0 60
Koxus 0 20 60 0 0 70 0 0 90 20 0 100 0 0
AMapaHT 30 10 30 20 0 90 10 10 100 20 20 90 0 40
AMBpO3BUI 0 10 0 0 0 0 0 0 20 0 0 0 0 20
[lnepen

0 0 0 0 0 0 0 0 20 0 0 0 0 0
MHOT'OLB € TKO BB
[MweHMLa 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TaBmmua A CoenMHeHMsA

31 r a.u./ra

113 | 114 | 115 ‘ 116 ‘ 117 | 118

‘ 119 | 120 ‘ 121 | 122 ‘ 123 | 124 | 126 | 127

[locne nosaBJeHUA

BCXOLOOB
EXOBHMK

10 0 0 0 0 0 0 0 20 10 10 10 0 10
OBBIKHOBEHHEI
JIncoxBocT
MEIIEXBOCTHUKO— 0 0 0 0 0 0 0 0 20 20 10 20 0 10
BUOHBIA
Kyrypys3a 10 10 0 0 10 0 10 0 10 10 10 10 0 10
lle TMHHUK

10 0 0 0 0 0 0 0 10 10 20 30 0 10
TUIaHTCKUN
[looMapeHHNK 40 50 20 30 60 10 10 0 70 30 90 70 0 60
Koxus 80 20 0 0 20 30 30 0 20 80 50 50 0 10
AMapaHT 90 50 10 40 30 40 70 0 80 70 70 70 0 20
AMOpo3Ms 0 0 0 0 0 0 0 0 20 0 0 10 0 0
[lnepen

0 0 0 0 0 0 0 0 10 0 0 0 0 0
MHOT'OLIBE TKOBEIA
[meHnLa 0 0 0 0 0 0 0 0 10 0 0 10 0 0
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TaBauua A CoenmMHeHMnd
31 T a.u./ra 128 | 129 | 131 ‘ 132 | 133 ‘ 134 | 135 | 137 ‘ 138 ‘ 140 | 141 | 142 | 143 | 144
Ilocne nosaBieHUs
BCXOOOB
EXOBHUK

0 20 0 30 10 0 0 20 90 0 10 0 20 40
OBOBIKHOBEHHEIA
JlucoxBocT
MBIIEXBOCTHUKO— 0 20 0 0 0 10 0 10 40 0 0 0 30 50
BUOHBIA
Kykypysa 10 20 20 20 0 10 10 10 30 0 10 0 10 20
le TMHHUK

10 20 0 30 10 10 10 10 90 0 20 0 30 60
IUTaHTCKUM
[lonMapeHHUK 20 30 20 20 30 10 50 40 70 0 40 0 90 40
Koxusa 10 40 40 40 0 20 10 90 90 0 50 0 90 90
AMapaHT 20 20 50 60 30 40 40 80 100 0 40 0 100 90
AmBposBusa 0 0 0 0 0 0 0 10 30 0 0 0 20 10
l[lnepen

0 0 0 0 0 0 0 10 30 0 0 0 20 30
MHOI‘OI.LBSTKOBbIﬁI
MueHMLa 0 0 0 0 0 0 0 0 20 0 0 0 10 10

TaBaua A CoenmMHeHMsa
31 0 a.u./ra 145 146
[locJie NOSBJIEHMS BCXOIOB
EXOBHUK OBBIKHOBEHHBIM 30 30
JIMCOXBOCT MHIIEXBOCTHMKOBUIHBIM 40 30
Kyrypysa 30 20
Mle TMHHUK TUITaHTCKUM 50 30
[loonMapeHHUK 40 70
Koxmsa 70 70
AMapaHT 950 60
AmbBposusa 10 0
[I;eBeJs] MHOTOLBETKOBHIM 10 0
e HMLIA 10 20

TaBauuia A CoenmMHeHMA
1000 r a.u./ra 12 55 56 57 58 59
Ilo mogaBJieHMS BCXOIOR
EXOBHUK OBBIKHOBEHHBIM 80 0 30 50 S0 20
Kyrypysa - 0 0 0 20 0
Pocuura KpOBaBO—
- 0 100 100 100 80

KpacHasa
Mle TMHHUK I'MIaHTCKUNA 100 0 100 S0 100 30
Koxmnga 0 - - - - -
Unomes - - - 0 0 0
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AMapaHT

100

100

60

50

30

AMOpo3UI

80

[lneBen MHOPOHBeTKOBHﬁ

40

KanaTHMKk TeodpacTa

90

20

20

[meHMLIA

20

TabBauua A

CoenguHeHMsa

500 r a.u./ra

6 ‘ 7 ‘ 8 ‘ 9

| 11 ‘ 13 ‘ 14 ‘ 15 | 16 |

18

o noseieHus

BCXOHOOB

EXOBHMK

OBBIKHOBEHHEI

60

100

90

30

100

60

Kykypyza

Pocuuxa
KpOoBaBO—

KpacHas

lle TMHHUK

TMIaHTCKUN

100

100

100

100

100

100

Koxusa

100

100

70

100

Uniomes

AMapaHT

100

100

100

100

100

100

100

AmMBpo3Usa

50

10

10

[lnepen

MHOI'OLIEE TKOBBIN

30

30

90

20

90

20

90

KaHaTHUK

TeodppacrTa

[MmeHuLa

TabBauua A

CoenguHeHusa

500 r a.u./ra

24

| 25

| 28 | 30 |

| 32

34

39

o noseieHus

BCXOHOOB

EXOBHMK

OBBIKHOBEHHEIA

30

30

20

90

Kykypysza

Pocuuxa
KpOoBaBO—

KpacHas

50

lle TMHHUK

TMIaHTCKUN

100

20

60

20

100

100

100

100

Koxus

100

50

100

100

40

80

Uniomes

AMapaHT

100

100

80

100

100

100

100

AmMBpo3Usa

10

20

[lnepen

MHOI'OLIEE TKOBBIN

90

40

100

30

KaHaTHUK

TeodppacrTa

20

[MmeHnua
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TaBauua A

CoenmMHeHMUs

500 ¢ a.u./ra

41 |42

‘47

49 ‘ 61 ‘ 64 ‘ 65 |

72 | 73 I 75 | 78 | 79

o nmosaeiieHuUs

BCXOHOOB

EXOBHMK

OBBIKHOBEHHEI

100 0

100

100

100

Kykypysa -

Pocuuxka
KpoBaBO— -

KpacHas

le TMHHUK
100
TUI'aHTCKUNA

100 0

100

100

100

Koxus 90

30 0

100 0

100

100

60

Uniomes -

AmMapaHT 100

40 30

100 0

100

100

100

AmBpo3usa 0

80 0

0 0 20 0

50

10

[lnepen

MHOI'OLIBE TKOBBIN

90

100

20

KaHaTHUK

TeodppacTa

MmeHuLa -

TaBGmuua A

CoeldMHeHHue

500  a.u./ra

83

84

85 91 106

125

130

136

139

o nogBJjieHUd

BCXOIIOB

EXOBHUK

OBLIKHOBEHHBIN

90

90

10 100 100

100

100

100

Kykypys3a

Pocuuka

KpoBaBO—KpacCHad

MleTMHHUK

TUTaHTCKUM

100

100

70 100 100

100

100

100

Koxusa

0 100 90

100

100

100

MriomMesa

AMapaHT

100 70

100

100

100

AMOpoO3UA

40

90

80

[lneBea

MHOPOMBGTKOBHﬁ

10

100

100

100

KaHaTHUK

TeodppacTa

[MeHMnLa
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TaBmuua A CoenmMHeHMUs
125 r a.u./ra 1 | 2 | 3 ‘ 4 | 5 | 6 ‘ 7 ‘ 8 ‘ 9 | 10 | 11 I 13 | 15 | 16
o nmosaeiieHuUs
BCXONOB
EXOBHMK

30 50 80 0 0 10 50 30 40 40 0 100 100 30
OBBIKHOBEHHEI
e TMHHUK

70 100 100 0 0 60 90 100 100 100 40 100 100 90
IMI'aHTCKUN
Koxus 40 70 40 0 0 0 50 0 70 90 0 90 100 90
AMapaHT 70 90 100 0 0 10 100 10 100 100 0 100 100 90
AmMBpo3Uusa 0 0 0 0 0 0 - 0 0 0 0 0 0 0
[lnepen

0 10 30 0 0 0 0 0 10 10 0 10 40 0
MHOT'OLIBE TKOBEIA
TaBmuua A CoenmMHeHMs
125 © a.u./ra 17 ’ 18 ‘ 19 ‘ 20 | 21 | 22 ‘ 23 ‘ 24 ‘ 25 | 26 | 30 ‘ 31 | 32 | 33
o nmoseieHus
BCXONOB
EXOBHMK

0 0 0 100 100 40 20 0 0 100 0 0 0 100
OBBIKHOBEHHEI
e TMHHUK

0 0 0 100 100 100 70 0 10 100 100 0 0 100
TMIaHTCKUN
Koxuns 0 0 20 30 40 30 0 0 0 100 90 0 0 60
AMapaHT 0 10 20 100 100 100 100 0 40 100 100 0 30 100
AMOpo3Ms 0 0 0 0 0 0 0 0 0 20 0 0 0 0
[lnepen

0 0 0 30 30 30 0 0 0 70 0 0 0 40
MHOT'OLIBE TKOBEI
TaBmuua A CoenmHeHMUA
125 r a.u./ra 34 | 35 | 36 | 37 | 38 | 39 | 40 | 41 | 42 | 43 | 44 | 45 | 46 | 47
Ilo nosBieHUs
BCXOOOB
EXOBHMK

0 70 0 30 90 0 0 0 0 40 0 0 20 0
OOBIKHOBEHHEI
le TMHHUK

70 100 0 70 100 0 20 0 0 60 40 10 100 0
IMI'aHTCKUN
Koxus 20 30 0 0 40 0 60 30 0 100 0 0 70 0
AMapaHT 40 100 0 0 100 0 40 30 0 90 0 70 100 0
AMOpo31s 0 0 0 0 0 0 0 50 0 0 0 0 0 0
[lnepen

0 0 0 0 0 0 0 0 0 0 0 0 0 0
MHOT'OLIBE TKOBEIA
TaBmuua A CoenmMHeHMUs
125 r a.u./ra 48 | 49 ‘ 50 ‘ 51 | 53 | 54 ‘ 61 ‘ 62 ‘ 63 | 64 | €5 ‘ 66 | 67 | 68
o nmosaeieHus
BCXONOB
EXOBHMK

0 0 10 0 0 0 50 70 100 0 30 100 0 70
OBBIKHOBEHHEI
lle TMHHUK

0 0 100 0 0 0 100 100 90 0 100 100 0 80
TMIaHTCKUN
Koxus 0 0 0 0 0 0 90 70 0 0 60 40 0 30
AMapaHT 0 0 90 0 0 0 100 90 90 0 100 100 0 80
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AMOpoO3Ms 0 0 0 0 0 0 0 0 0 0 0 100 0 0
[lnepen

0 0 0 0 0 0 30 10 0 0 10 30 0 0
MHOT'OLIBE TKOBEIA
TaBmuua A CoenmHeHMUs
125 v a.u./ra 69 | 70 | 71 | 72 | 73 | 74 ‘ 75 I 76 I 77 78 | 79 I 80 | 81 | 82
Ilo nosBieHUs
BCXOHOOB
EXOBHMK

90 20 10 90 100 60 100 70 100 60 100 100 90 100
OOBIKHOBEHHEI
le TMHHUK

70 60 100 90 100 100 100 70 100 90 100 100 100 100
IMI'aHTCKUN
Koxus 30 0 0 90 100 100 80 0 100 20 80 100 90 80
AMapaHT 100 0 40 100 100 90 100 50 100 80 100 100 100 100
AMOpo31s 0 0 0 0 10 0 0 0 0 0 30 20 0 60
[lnepen

0 0 0 10 50 20 80 0 70 0 90 50 20 80
MHOT'OLIBE TKOBEIA
TaBmuua A CoenmMHeHMUs
125 r a.u./ra 83 | 84 85 ‘ 86 87 | 88 ‘ 89 ‘ 90 ‘ 91 92 | 93 ‘ 94 | 95 | 96
o nmoseieHus
BCXONOB
EXOBHMK

30 0 0 90 100 0 90 40 90 100 0 0 70 0
OBBIKHOBEHHEI
lle TMHHUK

90 0 0 50 100 0 50 70 70 100 0 0 50 0
TMI'aHTCKUN
Koxus 0 0 0 100 90 0 50 0 20 90 0 0 0 0
AMapaHT 30 0 0 100 100 0 100 0 40 100 0 0 40 0
AMOpO3MSs 0 0 0 0 0 0 0 0 0 0 0 0 0 0
[lnesen

0 0 0 20 20 0 20 0 0 80 0 0 0 0
MHOT'OLIBE TKOBEI
TaBauua A CoennHeHMUs
125 r a.u./ra 97 ’ 98 99 ’ 100 | 101 | 102 ‘ 103 ‘ 104 ‘ 105 | 106 | 107 ‘ 108 | 109 | 110
o noseieHus
BCXOHOOB
EXOBHMK

10 30 100 100 10 0 50 30 30 0 100 30 20 100
OBBIKHOBEHHEI
lle TMHHUK

70 40 100 100 40 0 60 40 20 80 100 80 40 100
TMI'aHTCKUN
Koxus 0 0 80 0 0 0 70 0 0 30 100 10 0 100
AMapaHT 20 0 90 60 0 0 100 40 20 30 100 70 60 100
AMBpo3Ks 0 0 10 0 0 0 0 0 0 0 20 0 0 0
[lnepen

0 0 30 0 0 0 0 0 0 0 80 0 0 70
MHOT'OLIBE TKOBEIA
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TaBauua A CoenmMHeHUs
125 © a.u./ra 111 | 112 | 113 ‘ 114 | 115 | 116 ‘ 117 ‘ 118 ‘ 119 | 120 | 121 I 122 | 123 | 124
o nmosaeiieHuUs
BCXOOOB
EXOBHUK

0 80 90 20 0 0 0 0 20 0 30 90 70 80
OBOBIKHOBE€HHEIA
e TMHHUK

0 70 100 90 0 30 20 20 90 0 100 40 100 100
TUTAaHTCKUM
Koxusa 0 50 60 10 0 0 0 0 0 0 0 70 10 10
AMapaHT 0 100 100 30 0 70 30 50 100 0 0 90 80 100
AmMBpo3Uusa 0 0 0 80 0 0 0 50 0 0 0 0 0 0
l[lnepen

0 0 40 0 0 0 0 0 0 0 0 30 20 20
MHOI‘OLLBe'I‘KOBbII;I
TaBoua A CoenomMHeHUs
125 r a.u./ra 125 ’ 126 ‘ 127 ‘ 128 | 129 | 130 ‘ 131 ‘ 132 ‘ 133 | 134 | 135 ‘ 136 | 137 | 138
o nmoseieHus
BCXOOOB
ExoBHUK

100 0 60 50 100 100 100 100 30 80 40 100 90 100
OBBIKHOBE€HHEI
e TMHHUK

100 0 100 100 100 100 90 100 90 90 50 100 100 100
I'MTaHTCKUM
Koxusa 100 0 30 0 100 100 100 60 10 10 0 100 70 100
AMapaHT 100 0 70 30 100 100 100 100 100 50 20 100 100 100
AmMBpoBUsa 20 0 0 0 0 20 0 0 0 0 0 80 0 0
lInerpen

70 0 10 10 60 80 20 30 0 20 10 20 20 100
MHOI‘OLI,BSTKOBI:II\/‘I
Tabanua A CoenmuHeHMsa
125 » a.u./ra 139 140 141 142 143 144 145 146
Ilo nmosamBJieHMS BCXOIOB
EXOBHMK OBBKHOBEHHEI 0 0 60 0 100 100 80 100
Ile TMHHMK I'MIaHTCKUNA 0 0 100 0 100 100 100 100
Koxusa 0 40 20 0 100 100 40 80
AMapaHT 0 10 950 0 - 100 100 100
AMBpoBUSa 50 0 30 0 0 10 30 0
[IIeBeJl MHOI'OLBETKOBHIM 0 10 10 0 70 70 50 50

TaBmamiia A CoenmMHeHMA

31  a.u./ra 145 146
Ilo mogmBJieHMS BCXOIOB
EXOBHMK OBBKHOBEHHEI 40 20
Mle TMHHMK I'MI'aHTCKUNA 90 80
Koxma 0 60
AMapaHT 100 60
AMBpoBUg 0 0
[lJIeBeJl MHOT'OLIBETKOBHIM 10 0
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TaBamua A CoenmMHeHMs
31 r a.u./ra 1 | 2 | 3 | 4 ‘ 5 | 19 | 36 ‘ 37 ‘ 38 ‘ 43 | 44 | 45 | 46 | 50
o nosaBiieHMs
BCXOIOB
EXOBHUK

20 10 60 0 0 0 0 0 20 0 0 0 0 0
OBBIKHOB €HHBIN
MeTMHHUK

30 70 70 0 0 0 0 20 30 0 0 0 40 50
TMI'aHTCKUA
Koxus 0 30 0 0 0 0 0 0 0 100 0 0 0 0
AMapaHT 20 40 50 0 0 0 0 0 60 30 0 0 50 0
AmMBpo3BUa 0 0 0 0 0 0 0 0 0 0 0 0 0 0
[Ineren

0 0 0 0 0 0 0 0 0 0 0 0 0 0
MHOT'OLLB € TKO BbIT
TaBomua A CoenmHeHMus
31 r a.u./ra 51 | 53 ‘ 54 ‘ 62 ‘ 63 | 66 | 67 ‘ 68 ‘ 69 ‘ 70 | 71 | 74 | 76 ’ 77
Io nosaBieHus
BCXOIOB
EXOBHUK

0 0 0 30 40 90 0 10 70 0 0 10 0 20
OBBIKHOB €HHBINI
MleTMHHUK

0 0 0 30 10 70 0 10 40 0 40 40 0 100
TUI'aHTCKUA
Koxus 0 0 0 20 0 0 0 0 0 0 0 0 0 80
AMapaHT 0 0 0 60 0 20 0 20 40 0 0 20 0 100
AMBpO3BUA 0 0 0 0 0 0 0 0 0 0 0 0 0 0
[lneBen

0 0 0 0 0 0 0 0 0 0 0 0 0 0
MHOT'OLLB € TKO BB
TaBamua A CoenMHeHMsA
31 v a.u./ra 80 | 81 ‘ 82 ‘ 86 ‘ 87 | 88 | 89 ‘ 90 ‘ 92 ‘ 93 | 94 | 95 | 96 ‘ 97
o nosaBieHus
BCXOHOB
ExXOBHUK

60 10 50 0 70 0 20 0 70 0 0 10 0 0
OBBIKHOB € HHBIA
e TMHHUK

90 30 90 0 60 0 10 10 100 0 0 0 0 40
IMI'aHTCKUA
Koxmns 100 0 70 10 30 0 10 0 90 0 0 0 0 0
AMapaHT 100 100 90 20 40 0 10 0 100 0 0 0 0 0
AmMBpo3BUsa 0 0 0 0 0 0 0 0 0 0 0 0 0 0
[lneren

0 0 0 0 0 0 0 0 30 0 0 0 0 0
MHOT'OLLB € TKO BB
TaBoma A CoenmMHeHMs
31 r a.u./ra 98 | 99 ‘ 100 ‘ 101 ‘ 102 | 103 | 104 ‘ 105 ‘ 107 ‘ 108 | 109 | 110 | 111 | 112
o nosaBieHMs
BCXOIOB
ExXOBHUK

0 70 40 0 0 0 0 0 90 10 0 40 0 0
OBBIKHOB €HHBIN
MleTMHHUK

0 90 50 0 0 10 0 0 100 10 0 80 0 0
TUI'aHTCKUMA
Koxus 0 40 0 0 0 0 0 0 90 0 0 10 0 0
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AMapaHT 0 50 0 0 0 40 0 0 100 0 0 40 0 60
AMBpO3BUA 0 0 0 0 0 0 0 0 0 0 0 0 0 0
[lnepen

0 0 0 0 0 0 0 0 30 0 0 0 0 10
MHOT'OLB € TKO BB
TaBmumua A CoennHeHUs
31 ¢ a.u./ra 113 | 114 | 115 | 116 | 117 | 118 | 119 | 120 | 121 | 122 | 123 | 124 | 126 | 127
o nosaBiieHMs
BCXOHOB
EXOBHUK

0 0 0 0 0 0 0 0 0 30 20 10 0 20
OBBIKHOB € HHBINA
e TMHHUK

60 10 0 0 0 0 50 0 30 0 40 60 0 30
IMI'aHTCKUA
Koxmns 10 0 70 0 0 0 0 0 20 10 0 0 0 0
AMapaHT 100 0 0 50 0 20 20 0 0 40 0 40 0 0
AMOpoO3UA 0 20 20 30 0 100 0 0 0 0 0 0 0 0
[lneren

10 0 0 0 0 0 0 0 10 0 0 0 0 0
MHOT'OLB € TKO BB
TaBouua A CoenmHeHMs
31 ¢ a.u./ra 128 | 129 ‘ 131 ‘ 132 ‘ 133 | 134 | 135 ‘ 137 ‘ 138 ‘ 140 | 141 | 142 | 143 | 144
o nosaBieHMs
BCXOIOB
EXOBHUK

20 70 0 30 0 0 0 0 70 0 0 0 20 80
OBBIKHOB €HHBIN
MleTMHHUK

30 100 0 40 0 10 0 70 90 0 10 0 100 100
TUIaHTCKUMA
Koxus 0 30 10 10 0 0 0 0 50 0 10 0 100 90
AMapaHT 0 90 90 70 70 0 0 10 80 0 0 0 - 100
AMOpOBUS 0 0 0 0 0 0 0 0 0 0 0 0 0 0
[lnepen

0 20 0 0 0 0 0 0 10 10 0 0 20 20
MHOT'OLB € TKO BB

TECT B

Buner paCTeHMﬁ B TecCTe C 3aTolIlJIeHMeM IIO THIIY PHMCOBOI'O IIOJIA,

BHOPpAaHHEHE M3 pPuca (Oryza sativa), CHTH, Pas3HOPOIOHOM (CcHITH
MeJIKOLIBE THOM Pas3HOPOIHOM’, Cyperus difformis), TeTepaHTep:
MJIMCTOM (Heteranthera limosa) " eXOBHMKA OBOBIKHOBEHHOT'O

(Echinochloa crus-galli), <Cc UeJbl0 TeCTHMPOBAHMS BHPAMMBAJIM OO
CTaIuM, XapaKTepusykllelcsa HaluumeM 2 JIMCTheB. Bo BpeMmsa obpaboTku
TeCTUPYEMHE TOPIKN 3aTalJiMBaJM OO  YPOBHSA  Ha 3 CM  BHIIe
[IOBEPXHOCTM  TIOUBHI, obpabaTHBaJM NOYyTeM BHeCeHUS  TeCTUPYEMBX
CoeIMHEeHUMN HENOCPeICTBEHHO B 3aTOIIAKIIY0 BOIY, a 3aTeM
IoINepXrBaJIM IIPpM TaKo¥ TOoJImMHEe CJIOS BOOE Ha OPOTAXEeHMM TecTa.
OBpaboTaHHEIE pPaCTEHMSI M KOHTPOJM TIIOOIepXUBaJIM B TeIUIMIE B
TeueHre 13-15 @mHeM, I[IocCJie Uer0 BCe BUIH CPABHUBAJIM C KOHTPOJIAMU

u BM3YyaJIBHO OLeHVIBaJIA . OLleHKMA pPearumm I)ElCU?eliliii, KpaTKO
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M3JIOXKEeHHEle B Tabjmie B, oOcCHOBaHE Ha mkajle oT 0 mo 100, rme O
opencraBJgeT cobor oTcyTcTBMe »ddexTa M 100 npencrajgeT cobdon

IIOJIHEIM KOHTPOJIE. Tupe (—) o3HauvaeT OTCYTCTBME pPes3yJjLTaTOB TecTa.

TaBmumua B CoenmHeHMUs
250 T a.n./ra 1|2|3|4|5|6|7|8|9|10|11|12|13|18
3aTorjieHue
EXOBHUK

0 0 0 0 0 0 0 0 20 0 0 0 0 0
OBBIKHOB €HHBIN
I'erepaHTepa

20 30 30 0 0 0 0 0 75 80 0 0 70 0
MM CTa s
Puc 0 0 0 0 0 0 0 0 0 0 0 0 30 0
CeITb

80 100 100 0 0 0 0 70 75 80 0 0 75 0
pasHopoOHas
TaBouua B CoenmMHeHMUs
250 ¢ a.u./ra 19 | 20 | 21 ‘ 22 ‘ 23 ‘ 24 ‘ 25 ‘ 26 ‘ 30 ‘ 33 ‘ 35 ‘ 36 | 37 | 38
3aTonjeHue
EXOBHUK

0 0 30 0 0 0 0 60 0 0 0 0 0 0
OBBIKHOB €HHBINI
I'erepaHTepa

0 30 70 40 30 0 0 100 40 80 50 0 0 40
WImMcTas
Puc 0 0 0 0 15 0 0 20 0 0 0 0 0 0
CrITb

0 40 100 50 95 0 0 100 0 95 60 0 0 30
pasHoponHas
TaBmumua B CoenmHeHMUs
250 T a.u./ra 43 | 44 | 45 | 46 | 47 ‘ 48 ‘ 49 ‘ 50 ‘ 51 I 53 I 54 I 56 | 57 | 58
3aTomjieHue
EXOBHUK

0 0 0 0 0 20 20 0 15 0 0 0 0 0
OBBIKHOB €HHBIN
IlerepaHTepa

0 0 0 75 0 0 0 65 0 0 0 0 0 0
nwimcTas
Puc 0 0 0 10 0 20 20 0 15 0 0 0 0 0
CrITb

0 30 0 80 0 0 0 80 0 0 0 0 0 0
pasHopoOHas
TaBomuua B CoenmMHeHMs
250 T a.u./ra 61 | 62 | 63 ‘ 64 ‘ 65 ‘ €6 ‘ 67 ‘ 68 ‘ 69 ‘ 70 ‘ 71 ‘ 74 | 75 | 76
3aTonjeHue
EXOBHUK

20 40 45 0 0 30 0 0 0 0 0 40 40 0
OBBIKHOB €HHBINI
l'erepaHTepa

100 100 100 0 70 100 0 0 75 70 90 100 95 85
MIMCTas
Puc 0 0 25 0 0 0 0 0 20 0 0 0 35 10
CHITb

100 90 100 0 85 95 0 0 80 80 95 100 95 70
pasHopoOHas
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TaBowmua B CoenmMHeHMUs
250 T a.u./ra 77 | 78 | 79 | 80 | 81 | 82 | 83 | 84 | 85 | 86 | 87 | 88 | 89 | 90
3aTomjieHue
EXOBHUK
15 20 60 75 45 35 0 0 0 40 50 0 40 0
OBBIKHOB €HHBIN
IlerepaHTepa
85 70 90 100 100 100 80 0 0 100 100 0 95 30
nnmMcras
Puc 0 15 45 55 0 30 0 0 0 20 35 20 40 0
ChITb
100 80 100 100 100 95 80 0 0 100 100 0 95 60
pasHoOpOonHas
TaBouua B CoenmMHeHMUs
250 r a.n./ra 91 | 92 | 93 | 94 | 95 | 96 | 97 | 98 | 99 | 100 | 101 | 102 | 103 | 104
3aTonjieHue
EXOBHUK
0 25 0 0 0 0 0 0 60 40 0 0 0 0
OBBIKHOB € HHBIN
I'erepaHTepa
100 100 0 0 30 0 70 0 100 90 0 80 95 75
nImMcras
Puc 20 0 0 0 0 0 0 0 40 0 0 0 20 0
CrITb
95 100 0 0 0 0 75 0 90 70 0 80 95 75
pPasHOpOIOHAas
TaBommua B CoenmMHeHMUs
250 v a.u./ra | 105 | 106 | 107 | 108 | 109 | 110 | 111 | 112 | 113 | 114 | 115 | 116 | 117 | 118
3aTomjieHue
EXOBHUK
0 0 50 0 0 25 0 20 65 0 0 30 0 0
OBBIKHOB €HHBIN
I'eTepaHTepa
40 0 95 80 0 75 0 100 80 40 0 75 20 0
nnmMcras
Puc 0 0 35 0 0 25 0 40 20 0 0 70 0 0
CrITb
0 0 95 60 0 90 0 100 90 90 0 90 60 50
pasHOpOLOHAas
TaBmmua B CoenguHeHMA
250 T a.u./ra 119 | 120 | 121 | 122 | 123 | 124 | 125 | 126 | 127 | 128 | 129 | 130 | 131 | 132
3aTonjieHue
EXOBHUK
0 0 50 80 40 45 45 90 40 20 45 55 15 45
OBBIKHOB € HHBIM
I'erepaHTepa
100 0 0 100 95 100 70 0 90 90 90 40 80 90
nimcras
Puc 0 0 35 40 35 40 35 0 15 15 40 35 15 45
CrITb
90 0 70 100 95 100 90 0 90 85 80 98 90 80
pPasHOpOIOHAas
TaBomuma B CoenmMHeHMUs
250 T a.u./Ta 133 | 134 | 135 | 136 | 137 | 138 | 139 | 140 | 141 | 142 | 143 | 144 | 145 | 146
3aToImjeHue
EXOBHUK
0 0 0 45 75 50 0 0 20 0 50 70 50 40
OBBIKHOB €HHBINI
l'eTepaHTepa
0 95 85 60 95 100 30 0 70 0 90 100 100 100
nuImMcTas
Puc 30 20 20 35 50 45 0 0 10 0 40 35 30 35
CrTb
0 95 85 80 95 85 0 0 50 0 90 100 100 85
pasHOpOLOHAas
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TECT C
CeMeHa BUIOB pacTeHun, BHOPaHHHX nu3 JIMCOXBOCTA
MBEIIEXBOCTHMKOBUIHOT O (Alopecurus myosuroides), jiereJa,

MHOTOLBETKOBOTO (ILJIeBejla MHOT'OLBeTKOBOTO, Lolium multiflorum),
e HULIEL (T e HMIIE OBUMOI, Triticum aestivum), IIoIoMapeHHKKa
(mogMapeHHMKa LeNkoro, Galium aparine), KyKypy3e (Zea mays),
POCUUKMY, KPOBaBO—KpPAaCHOM (POCHMUKM  KPOBaBO—-KpaCHOM, Digitaria
sanguinalis), e TUHHUKA , TUTAHTCKOTO (WeTMHHMKa TI'MIaHTCKOTO,

Setaria faberii), mIXOHCOHOBOWM TpaBu (Sorghum halepense), Mapwu

Bejion  (Chenopodium album), wunomem (Ipomoea coccinea), CHTH,
crenofHOM (CHITH CcrenofHOM, Cyperus esculentus), aMapaHTa
(Amaranthus retroflexus), aMOpPO3UM (aMBpo3uM  IIOJIBIHHOJIMCTHOM,

Ambrosia elatior), cou (Glycine max), €eXOBHMKA OOHKHOBEHHOTO

(Echinochloa crus-galli), pamnca MacJuuHOoTo (Brassica napus),

amMapaHTa, ITanMepa (amapaHTa [lanmvepa, Amaranthus palmeri),
KOHOILJIM  BOISHOMU (KOHOIJIM  BOOAHOW  OOBIKHOBEHHOM, Amaranthus
rudis), KaHaTHUKA TeodpacTa (Abutilon theophrasti), KOXUMU
(Kochia scoparia), CUTHAaJIbHOV TpaBu (Brachiaria decumbens),
racjyieHa (BOCTOUYHOTO UEepHOT'O racJjieHa, Solanum ptycanthum),
MoJIo4Ya s Pa3HOJIMUCTHOTO (Euphorbia heterophylla), Me TJIMLIEL

OBOBIKHOBEHHOM (Apera sSpica-venti) u oBca NIycToro (oBcora Avena
fatua), BHCaXuBaJIM B CMEeChb CYIJIMHMCTOM IIOUBH U IIecKa WM WMIUCTO-—
TJIMHUCTYIO IIOUBY U 00pabaTHBajM OO II0ABJIEHMS BCXOIOOB TeCTUPYEMBEMU
XVIMUY e CKUMM npernapaTamu, CcoCcTaBJIeHHEMM B CcMemaHHOM
HedMTOTOKCHMUHOM pacTBOpuUTeJe, KOTOPHM CcoIepXalJl IIOBEPXHOCTHO-
aKTMBHOE BEMECTBO.

BmMecTe C TeM, PpacTeHMs, BHOpaHHHEe M3 STUX KYJLTYP ¥ BUIOB
COPHAKOB, a TakxXe 3Be3OuaTKy (3Be30UuaTKy CpPeIHKD, Stellaria
media), ropelr, BLIOHKOBOM (BBIOHKOBOU ropel, Polygonum

convolvulus), TMoJeByW Topuully (Sinapis arvensis), MaK-CaMOCEUKY

(Papaver rhoeas), dmaJyiky TIIOJIEBYI (Viola arvensis), TepaHb,
pacceueHHYI0 (TepaHb pacCceudeHHVYIO, Geranium dissectum), fomax
[10JIeBOM (Cirsium arvense) Y  BEpPOHUKY (BEpPOHUKY IEepCUICKYI,

Veronica persica), BHCaxXuBal¥M B TOPWKM, COIepxamme cpeny IJs

nocagku Sunshine Redi-Earth®, cocrogmyio 13 cdarHoBOTO TOPHAHOTO
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MxXa, BepMMKYJIMTa, CTApPTOBHX NIUTATEJIBHHX BemMeCcTB M OOJOMUTOBOTO
M3BEeCTHSAKA, u obpabaTHBaJM IyTeM  IIOCJIEBCXOIOBOTO BHECeHUHA
TEeCTUPY EMEIX XYIMUU e CKUX npenapaToB, CoCTaBJIEHHEX TaKUM xe
obpaszoM. BrEHCOTa pacTeHuUNM cCcocTaBJadjga oT 2 @pmo 18 <M (cramus4g,
XapakTepusywomasacsa HajauumeM 1-4  JIMCTHLEB) Opu  IIOCJEeBCXOIOBHX
oBbpaboTkax. OOpaboTaHHHE pPacTeHMA UM KOHTPOJM I[OOOepXMBaJIM B
TelJiMile B TeueHMe 13-15 @mHelM, I[ocjle uYero BCe BUIH CPaBHUBAJIU C
KOHTPOJIAMM U BUI3YyaJIbHO oleHuBaJM. OlLeHKM peaklUM pPacTeHulM,
KpaTKO WM3JIOKeHHBEe B Tabjuiue C, OCHOBaHH Ha mkaJe oT 0O pmo 100,
roe O oBHavaeT OTCYTCTBMe 2ddekTa, a 100 o3HavaeT IIOJIHHM
KOHTpPOJIb. Tupe (—-) O3HaAuaeT OTCYTCTBME pPe3yJIbTaTOB TecTa.

Buonl pacTeHMM B TecTe C 3aTollJIeHMeM II0 TUIIY PMCOBOTO IIOJIA,
KOTOPHE BRJIOUaAIM B cebs puc (Oryza sativa), CHTb, Pa3HOPOIHVYIO
(CHTE MEJIKOILIBETHYI pPa3HOpOoIHyo, Cyperus difformis), TeTepaHTepy
MJIMCTYIO (Heteranthera limosa) u EXOBHUK OBOHIKHOBE&HHEIM
(Fchinochloa crus-galli), C 1eJbld TeCTUPOBAHMSA BHpaMMUBaIM MO
CTaIuM, XapaKTepusyklelcsa HaJluuMeM 2 JIMCTheB. Bo BpeMmsa obpaboTku
TeCTUPYEeMEE TOPIKM 3aTaljiMBaJM OO  YPOBHSA  Ha 3 CM  BHIIE
IIOBEPXHOCTM  IIOUBHI, obpabaTHBRaAM IIYTEeM BHECEeHUS  TeCTUPYEMBIX
COeIMHEHUMN HEIOoCpeICTBEHHO B 3aTOIJIAKRIYIO BOLY, a 3aTeM

IIooomepXxXrBaJiv IIpU TaKoO¥ TOJIIMHE CJIOS BOIH Ha IIpOTAXEHM TeCTa.

TaBmmma C CoenmHeHns
125 v a.u./ra 7 | 15 ‘ 16 | 20 | 21 ‘ 22 ‘ 23 | 26 | 33 | 35 ‘ 72 ‘ 73 | 75 | 77
[Mocrne
[IOSBJIEHU S
BCXOIOB
EXOBHUK
10 20 20 20 20 10 20 30 25 15 10 30 - 30

OBBIKHOB €HHBI
Jlucoxpocrt
MBIlleXBO CTHUKO— 5 10 5 10 5 5 20 35 20 10 30 35 30 25
BUIOHBIL
T'open

. - - - - - - - - - - - - 85 -
BBIOHKOBBIA
Bonsik moJyeBon - - - - - - - - - - - - 100 -
3BesOdaTKa 50 90 80 75 80 60 85 98 85 50 98 85 98 100
Kykypysa 15 20 20 20 20 15 10 25 30 20 20 15 20 25
Pocnuka
KpOBaBoO— 15 25 25 15 35 25 25 65 15 10 50 60 25 30
KpacHas
Mak—caMocelka - - - - - - - - - - - - 100 -
duanka nojesas - - - - - - - - - - - - 100 -
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MleTMHHUK

15 35 35 25 15 25 30 25 20 20 20 25 25 70
TMIaHTCKUA
[looMapeHHNK 40 95 55 98 80 70 80 95 85 60 98 98 80 98
I'epaHb,

— — — — — — — — — — — — 65 —
paccedyeHHas
IIxoHCOHOBa

- - - - - - 20 25 20 10 10 20 70 -
TpaBa
Koxus 20 95 90 100 90 50 85 95 95 90 100 100 98 100
Mape Genas 55 95 60 85 85 75 80 98 90 70 85 98 90 90
Nnomes 55 90 75 70 70 50 35 85 65 60 70 75 65 80
TNopunua
noseBas
llacneH - - - - - - - - - - - - 98 -
CelTb CBenofOHas 5 20 20 10 10 5 10 10 10 5 15 30 5 15
OBeC IOMKMA 5 10 10 5 5 5 5 35 30 0 10 10 35 15
MaCJIM4YHBIT PAanc 5 0 70 60 30 80 35 80 95 65 65 50 95 85
AMapaHT 70 98 50 95 90 95 85 100 100 98 100 100 - 100
AMapaHT

— — — — — — — — — — — — 85 —
[Manvepa
Momnoyain

— — — — — — — — — — — — 80 —
PasHOJIM C THEIA
AMOpoO3US 25 65 40 60 55 50 50 90 60 20 75 65 60 70
[lnepen

30 5 5 5 15 5 5 10 30 5 15 20 5 10
MHOT'OLB € TKO BB
Con 70 90 50 60 60 75 35 75 55 35 70 60 85 65
BepoHuka - - - - - - - - - - - - 100 -
CypuHaMmckas

— — — — — — — — — — — — 20 —
TpaBa
KaHaTHMK

40 85 50 70 70 85 40 80 75 40 70 75 75 65
TeodppacTa
BonsaHasa

65 - - 98 85 80 95 100 100 95 90 100 95 100
KOHOIISA
NmeHnLa 5 0 0 5 0 0 0 10 5 0 5 5 10 30
Mernuua

— — — — — — — — — — — — 5 —
OBGBEIKHOBEHHA 5
TaBomma C CoenMHeHus
125 r a.u./ra 79 | 80 ’ 82 89 | 92 ‘ 107 ‘ 110 | 125 | 130 | 136 ‘ 137 ‘ 138 | 143 | 144
[locne
[IOSIBJIEHUS
BCXOIOB
EXOBHUK

= = 60 = 20 = 30 10 20 10 40 = 20 10
OBBIKHOB €HHBIN
JIucoxepocT
MEIIE XBO CTHUKO— 30 25 45 45 20 60 25 30 30 15 40 65 40 15
BUIOHEDL
T'open

90 95 100 85 - 100 80 98 80 80 90 100 100 95
BBIOHKOBEIA
Bonsk moJieBon 100 85 98 85 - 90 95 90 98 85 100 95 100 90
SBesnuaTKa 98 90 90 100 100 100 90 98 90 80 100 100 100 85
Kykypysa 20 25 25 20 20 30 15 20 20 20 25 30 30 25
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Pocuuka
KPOBaBO— 65 30 20 90 35 60 60 20 20 30 70 95 30 25
KpacHas
Max—caMocelnka 100 85 100 100 - 100 100 100 100 90 100 100 100 100
dnanka IoJyesas 90 95 90 100 - 100 100 98 100 100 85 100 100 90
MleTMHHUK

40 15 20 20 50 25 25 25 30 25 35 65 25 40
TUIaHTCKUMA
[MooMapeHHUK 95 90 90 90 100 95 90 90 80 75 85 85 95 90
I'epaHb,

65 60 60 55 - 75 60 55 60 45 35 60 75 40
paccedyeHHas
IxOHCOHOBA

85 5 30 85 - 98 15 25 15 15 25 90 20 5
Tpaea
Koxus 98 80 95 95 100 98 100 98 98 90 98 98 100 90
Mapb Oenas 100 85 90 100 85 100 98 100 95 80 90 100 95 85
Unomes 30 60 75 55 85 95 50 75 55 35 20 65 65 60
TNopunua

- 90 100 - - 100 100 100 100 100 100 100 100 95
rnoseBast
[lacneH 100 75 100 95 - 100 98 90 90 80 90 98 90 90
CelTb CBenofOHas 5 5 10 5 20 5 5 10 5 5 5 30 25 10
OBec IMKMIT 35 5 50 30 5 45 55 15 15 10 10 70 20 35
MaCJIM4YHEIT PAanc 100 70 95 100 70 98 95 95 98 80 100 100 100 85
AMapaHT - - - - 100 - - - - - - - - -
AMapaHT

85 60 98 85 - 100 95 85 65 70 70 98 100 80
[Nanmepa
Momoyan

85 75 75 90 - 90 90 85 75 75 75 90 75 60
PasHOJIM CTHEIA
AMBpO3BUS 65 35 55 25 70 45 60 55 50 35 30 75 55 15
[lneBen

30 5 25 10 30 50 20 15 15 10 10 35 20 20
MHOT'OLB € TKO BB
Con 65 95 40 70 75 95 35 70 95 40 40 55 65 65
BepoHuka 100 100 95 100 - 100 95 98 98 85 100 100 100 95
CypuHaMckas

35 25 25 20 - 35 25 20 20 10 20 35 20 25
Tpaea
KaHaTHMK

90 55 75 70 85 90 75 30 75 70 70 75 70 65
TeodppacTa
BomsHas

98 90 95 95 100 100 95 90 85 75 75 100 90 75
KOHOIIS
MmeHMLAa 15 15 30 15 10 30 15 25 30 5 20 35 30 15
Mernuua

30 30 35 35 - 50 30 35 35 30 45 50 40 30
OBBEIKHOBEHHA 5
TaBommma C CoenmHeHMs
62 r a.u./ra 7 | 15 16 20 | 21 22 ‘ 23 | 26 | 33 35 72 73 75 | 77
[locne
[IOSBJIEHU S
BCXOIOB
EXOBHUK

15 20 20 10 20 10 10 20 10 10 10 20 - 25
OBBIKHOB €HHBIN
JIncoxepoctT
MBIIE XBO CTHUKO— 0 10 0 5 5 0 15 15 10 10 10 40 10 20
BUIOHEBLT
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T'open

— — — — — — — — — — — — 80 —
BBIOHKOBEIA
Bonsk mnoJieBon - - - - - - - - - - - - 75 -
3pesndaTKa 30 90 50 65 50 65 50 85 85 45 90 90 90 100
Kykypysza 10 20 15 10 15 5 5 20 25 20 10 15 15 20
Pocuuka
KPOBaBO— 20 25 25 15 25 25 20 25 10 15 10 25 15 30
KpacHas
Max—caMocelnka - - - - - - - - - - - - 80 -
dnasnika InoJsieBas - - - - - - - - - - - - 98 -
e TMHHUK

10 20 30 10 20 15 25 10 10 10 20 20 10 25
IMI'aHTCKUMA
[looMapeHHUK 10 95 55 80 75 60 55 95 80 55 5 75 70 95
I'epaHb,

— — — — — — — — — — — — 35 —
paccedyeHHas
IxoHCOHOBA

- - - - - - 15 20 20 10 10 20 10 -
Tpaea
Koxus 25 95 80 100 90 85 55 90 95 60 100 100 90 100
Mapp Oemnas 30 75 40 70 65 70 65 98 80 65 75 90 70 70
Unomes 40 85 40 70 40 35 60 65 75 60 40 85 20 90
lNopunua
rnojeBast
[lacneH - - - - - - - - - - - - 85 -
CelTb CBenoOHas 5 5 10 5 5 5 5 10 5 0 10 20 0 15
OBec IOMKMHA 5 5 5 5 5 0 10 15 25 0 5 5 40 10
MacCiu4HBIT pPanc 0 100 60 50 50 55 50 75 55 50 0 98 80 70
AMapaHT 60 95 85 98 90 70 70 98 98 90 85 100 - 100
AMapaHT

— — — — — — — — — — — — 95 —
[Manmepa
Mosnouan

— — — — — — — — — — — — 80 —
PasHOJM CTHEIA
AMBpOBUSA 20 50 10 55 45 50 40 55 50 10 40 60 50 35
[nepen

30 10 0 10 0 0 5 10 5 5 10 10 10 10
MHOT'OLIBE TKO BEIA
Com 40 80 50 55 60 35 70 65 30 35 40 75 85 70
BepoHuka - - - - - - - - - - - - 100 -
CypuHaMmckas

— — — — — — — — — — — — 20 —
Tpaea
KaHaTHMK

35 60 30 40 60 55 35 75 65 35 40 70 70 55
TeodpacTa
BomsHas

60 - - 90 90 85 85 98 100 90 90 100 90 100
KOHOIIS
[MmweHMLa 5 0 0 5 0 0 0 5 0 0 0 5 0 10
Mernuua

— — — — — — — — — — — — 10 —

OBBIKHOBEHHA 5




157

TaBommma C CoenmMHeHMs
62 r a.u./ra 79 | 80 | 82 | 89 | 92 ‘ 107 ‘ 110 | 125 | 130 | 136 ‘ 137 I 138 | 143 | 144
[locne
[IOSBJIEHU S
BCXOIOB
EXOBHUK

- - 10 - 15 - 20 5 10 10 20 - 10 10
OBBIKHOB €HHBIN
Jlucoxpoct
MBIIEXBOCTHUKO— 20 5 40 30 5 20 20 15 20 10 15 10 15 15
BUIHBIL
T'opely

85 75 100 75 - 75 95 75 75 90 98 100 100 80
BBIOHKOBEIA
Bonsk IoJIeBON 70 75 85 85 - 90 98 90 98 85 98 90 90 90
3BesnuaTKa 95 75 90 85 100 98 95 90 80 75 90 100 85 85
Kykypysza 20 15 25 15 15 20 20 15 15 20 15 25 20 20
Pocuuka
KpPOBaBO— 70 10 30 85 25 30 25 15 10 10 40 85 15 20
KpacHast
Mak—caMoCcelnka 100 85 100 100 - 98 100 100 100 80 100 100 90 90
dnanka InoseBast 85 90 90 100 - 98 95 98 95 95 85 100 98 80
MleTMHHUK

25 10 10 10 25 20 25 10 10 10 40 30 10 30
TUI'aHTCKUA
[looMapeHHUK 85 85 85 80 100 90 75 80 85 60 75 80 80 85
I'epaHb,

55 35 40 50 - 60 40 55 45 50 30 55 60 35
paccedeHHas
IxoHCcoOHOBA

60 5 10 10 - 35 10 10 10 10 10 80 10 5
Tpaea
Koxus 90 80 95 80 100 95 100 95 95 85 98 95 100 90
Mapp OBenas 90 80 85 100 50 100 95 95 85 80 85 95 90 70
Unomes 30 55 30 25 65 80 60 50 65 20 20 65 50 50
Topunna

- 80 100 100 - 95 100 98 100 85 100 100 100 80
rnojesas
[lacnen 95 70 95 95 - 98 95 85 85 70 90 100 90 75
CelTb CBenofOHas 5 5 20 0 10 5 5 5 5 0 10 10 5 10
OBec IMKMIT 45 10 40 40 5 35 45 15 15 10 10 50 10 30
MaCJM4YHBIT Panc 98 65 95 90 50 95 85 90 95 80 90 95 95 70
AmMapaHT - - - - 98 - - - - - - - - -
AMapaHT

70 70 98 80 - 100 98 80 45 70 50 90 80 40
[Manmepa
Mosnoyai

80 70 85 80 - 90 80 75 60 70 65 75 70 50
PasHOJIM C THEIA
AmMBpo3BUsa 75 15 60 10 60 35 60 45 55 30 30 35 55 25
[lneren

25 5 20 5 10 20 15 10 10 5 5 30 10 15
MHOT'OLB € TKO BB
Con 65 90 35 65 70 95 50 65 75 50 45 60 55 50
BepoHuka 98 100 95 100 - 100 90 98 98 80 100 100 85 95
CypuHamMckas

30 15 25 20 - 20 15 10 15 10 10 25 10 20
Tpaea
KaHaTHMK

80 30 50 40 60 75 70 60 65 35 15 50 65 50
TeodppacTa
BomsHas

95 85 98 90 90 100 90 75 75 55 70 100 75 75
KOHOTUIS
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[meHMLAa 10 0 10 10 5 10 15 20 15 5 10 20 15 10
Mernuua

30 20 30 50 - 50 35 10 35 30 30 35 35 15
OBBIKHOBEHHAa 5
TaBommua C CoenmHeHMsI
31 v a.u./ra 7 13 15 16 | 20 | 21 ‘ 22 | 23 | 26 | 33 I 35 I 72 73 | 75
[Mocrne
OSBJIEHU S
BCXOIOB
EXOBHUK

5 10 15 10 10 10 5 10 10 5 5 5 15 -
OBBIKHOB € HHBIM
JIucoxepocT
MBIIE XBO CTHUKO— 0 5 5 0 5 0 0 5 15 5 0 10 5 5
BUOHELL
T'open

- - - - - - - - - - - - - 60
BBIOHKOBEIA
Bonsk oJIeBOM - - - - - - - - - - - - - 75
3pesnOyaTKa 5 70 80 20 60 50 60 50 80 55 40 85 80 85
Kyxkypy=za 10 5 10 15 10 5 5 5 25 25 10 15 20 15
Pocuuka
KpPOBaBO— 5 15 20 15 10 20 15 10 20 5 10 10 10 10
KpacHas
Maxk—caMocelnka - - - - - - - - - - - - - 80
dnanxa InoJyeBas - - - - - - - - - - - - - 98
MleTMHHUK

5 25 30 20 10 10 10 35 10 10 10 30 25 10
TUIaHTCKUMA
[looMapeHHUK 0 50 60 50 60 80 25 55 80 70 35 80 70 70
I'epaHb,

- - - - - - - - - - - - - 40
paccedeHHas
IIxoHCcOHOBa

- - - - - - - 15 20 10 5 10 10 10
Tpaea
Koxus 30 30 95 50 95 50 80 50 90 95 40 100 100 85
Mape Oenas 25 55 75 50 80 60 70 55 90 70 40 85 80 55
Nnomes 25 30 75 30 65 25 10 55 60 65 50 65 75 15
TNopunua
rnoJyieBast
[lacieH - - - - - - - - - - - - - 80
CelTb CBenofOHas 0 5 0 5 5 0 0 0 10 5 0 10 15 0
OBeC IOMKMUA 0 5 5 5 0 0 0 5 10 10 0 5 5 35
MaCJIM4YHBIT PAanc 0 35 95 35 50 40 40 5 75 45 30 60 80 80
AMapaHT 40 70 90 75 95 75 70 75 98 95 70 85 85 -
AMapaHT

- - - - - - - - - - - - - 90
[Manvepa
Momnoyai

- - - - - - - - - - - - - 70
PasHOJIM C THEIA
AMBpo3BUI 20 5 40 10 50 10 35 35 55 30 5 50 55 10
[lnepen

0 0 5 0 5 0 0 0 5 5 0 5 5 10
MHOT'OLB € TKO BB
Con 25 35 45 35 65 40 40 30 55 65 25 70 70 65
BepoHuka - - - - - - - - - - - - - 95
CypuHaMmckas

- - - - - - - - - - - - - 15
Tpaea
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KaHaTHMEK

20 25 50 25 50 60 40 35 55 50 30 50 60 35
TeodpacTa
BomsHas

70 - - - 95 85 75 90 98 80 80 80 98 90
KOHOTUIS
MweHnLa 0 0 0 0 0 0 0 0 0 0 0 0 5 5
Mernuua

— — — — — — — — — — — — — 5
OBBIKHOBEHHAa 5
TaBmmma C CoenMHeHMsA
31 v a.u./ra 77 ’ 79 ’ 80 | 82 | 89 ’ 92 ‘ 107 | 110 | 125 | 130 ‘ 136 ‘ 137 | 138 | 143
[locne
[IOSBJIEHU S
BCXOIOB
EXOBHUK

25 - - 10 - 10 - 10 5 5 5 10 - 10
OBBIKHOB € HHBIM
JIucoxeocT
MEIIE XBO CTHUKO— 20 10 5 35 15 10 20 15 20 5 10 10 35 15
BUOHELL
T'open

- 80 70 70 75 - 75 85 65 90 60 75 80 85
BBIOHKOBEIA
Boosk MoJIeBOMN - 65 75 85 80 - 85 90 85 75 75 85 80 85
3pesnyaTKa 80 90 75 85 95 100 90 95 75 75 65 55 85 80
Kyxkypy=za 15 25 10 20 15 20 20 20 10 20 10 15 20 20
Pocuuka
KpPOBaBO— 25 25 15 30 60 10 10 20 10 10 5 20 65 5
KpacHas
Max—caMocenka - 98 75 85 95 - 98 100 95 100 85 95 100 90
duanka nosepas - 75 85 70 100 - 98 95 98 85 90 70 95 80
MleTMHHUK

20 20 10 10 10 20 10 10 10 10 20 20 20 10
TMIaHTCKUMA
[ooMapeHHUK 98 80 75 75 75 85 80 75 70 80 65 70 80 85
I'epaHb,

- 50 35 30 35 - 35 30 30 35 25 25 35 50
paccedeHHas
IbxOHCOHOBa

- 65 5 20 10 - 10 10 5 5 5 10 25 5
Tpaea
Koxus 100 80 75 95 75 100 85 100 90 85 80 90 85 100
Mapb Oemnas 75 85 75 75 75 60 85 90 98 90 75 75 90 90
Unomes 85 20 35 40 15 85 60 50 45 25 15 15 55 70
TNopunua

- - 80 95 - - 90 90 95 90 95 85 100 100
rnoyeBast
[lacneH - 95 65 80 90 - 90 85 75 80 75 80 80 85
CelTb CBenofOHas 10 5 0 10 0 10 5 5 5 0 0 0 0 5
OBec IMKMIT 5 60 0 40 10 5 40 30 10 10 5 10 55 10
MaCJIM4YHELT PAanc 70 98 60 95 95 50 80 60 85 85 80 95 85 80
AMapaHT 98 - - - - 90 - - - - - - - -
AMapaHT

- 80 35 80 75 - 95 95 85 65 55 45 80 75
[Nanmepa
Mosnouyain

- 75 65 65 60 - 75 65 65 70 65 65 60 65
PasHOJIM C THEIA
AMBpO3BUSI 40 20 10 35 5 40 35 50 35 45 20 35 30 50
[lneBen

5 30 0 15 5 15 35 10 5 10 5 5 5 10
MHOT'OLB € TKO BB
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Con 50 70 75 60 40 40 40 40 60 55 40 30 55 40
BepoHuka - 90 100 85 100 - 100 95 70 85 80 80 100 80
CypuHaMmckas
- 25 10 20 10 - 25 20 10 10 5 10 20 10
TpaBa
KaHaTHUK
50 75 35 45 35 50 65 40 35 45 50 15 35 55
TeodppacrTa
BomsHas
98 95 80 95 70 85 98 90 80 75 70 60 98 80
KOHOIIA
MweHuLa 0 5 0 10 10 0 5 5 5 5 5 5 5 10
Mernuua
- 35 5 35 10 - 15 25 15 15 10 10 15 35
OBBIKHOBEHHA S
Tabauua C CoenmnHeHMe
31 r a.u./ra 144
[locJie NoaBJIEHMS BCXOIOR
EXOBHUK OBBIKHOBEHHBIM 5
JIMCOXBOCT MHIIEXBOCTHUKOBUIHBINI 10
T'opell BBLIOHKOBBIL 55
Bonmak roJjeBou 60
3BesnguaTKa 55
Kyrypysa 15
Pocuuka KpoBaBO—KpacHasa 25
Mak-caMocenka 80
drasika rnoJsieBasa 65
Mle TMHHUK TUITaHTCKUM 10
[loonMapeHHUK 70
T'epaHb, pacceueHHas 20
IDXOHCOHOBa TpagBa 5
Koxusa 90
Mapb OGeJas 75
Unomes 20
Topumnlia IOJIeBas 70
TaBauua C CoenmHeHMe
31  a.u./ra 144
[locJjie MOSRBJIEHMS BCXOIOB
[lacJyeH 75
CrTh cCchenmobHas 0
OBeC IMKMUM 30
MacaMuHBIL parnc 35

AMapaHT
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AMapaHT [lanmMmepa 35
MoJsiouall pasHOJMCTHBIL 35
AMBpoBUI 15
[IieBeJl MHOT'OLBE TKOBBI 10
Coun 30
BepoHuka 70
CypuHaMckas Tpaba 20
KanaTHUK TeodpacTa 30
BonosHas KOHOILISA 60
MueHMLIIA 5
MeTnuiia OOBIKHOBEHHAaS 10
TaBmuua C CoenMHeHMA
16 7 a.u./ra 7|13|15|16|20|21|22|23|26|33|35|72|73|75
llocie MNOSBIIEHMUS
BCXOIOB
EXOBHMK OOBIKHOBEHHEIT 5 10 20 5 10 10 5 10 10 5 5 5 10 -
JlucoxeocT

. 0 0 0 0 5 0 0 0 10 5 0 5 10 0
MbIlI€ X BOCTHUKOBU IHBIA
['opel BBIOHKOBEIL - - - - - - - - - - - - - 45
Bonsik nojeBon - - - - - - - - - - - - - 70
3pesnyaTka 5 40 35 20 60 40 20 5 55 50 5 65 80 60
Kykypys3a 5 10 15 5 5 5 5 5 20 20 5 10 10 10
Pocuyka KpoBaBO—

5 5 30 10 10 10 10 10 10 5 10 10 15 10

KpacHas
Mak—caMocenka - - - - - - - - - - - - - 70
duanka noJsepas - - - - - - - - - - - - - 80
[le TMUHHMK I'MI'@HTCKUI 5 10 25 10 10 10 10 10 10 5 5 30 15 10
[looMapeHHUK 0 65 70 45 70 55 10 50 55 50 35 80 70 40
I'epaHb, paccedyeHHas - - - - - - - - - - - - - 30
IXOHCOHOBa TpaBa - - - - - - - 0 10 10 0 5 5 5
Koxus 0 30 90 40 95 60 50 5 90 90 5 100 98 75
Mapb OGemnas 5 50 70 40 65 65 65 25 75 60 50 75 75 50
Unomes 5 20 65 5 75 10 5 10 65 55 40 75 70 5
Topuniia nojesas - - - - - - - - - - - - - -
[lacneH - - - - - - - - - - - - - 75
CeTe cpegoBHas 0 5 0 0 0 0 0 0 5 5 0 5 5 0
OBec OMKMUI 0 0 5 0 0 0 0 5 10 5 0 5 5 5
MaCHIM4YHELT PAIcC 0 0 45 15 50 30 35 5 40 35 20 50 5 60
AMapaHT 35 75 90 50 85 85 60 60 75 95 80 80 90 -
AmapaHT [lanMmepa - - - - - - - - - - - - - 75
Monodalr pasHOJIMCTHEI - - - - - - - - - - - - - 65
AMBpO3US 10 5 30 20 30 10 5 15 40 40 0 35 50 5
[lleBesl MHOT'OLBETKOBBIA 10 0 0 0 0 0 0 0 5 0 0 5 5 0
Con 25 30 45 15 25 30 40 20 65 25 25 60 45 50
BepoHuka - - - - - - - - - - - - - 90
CypuHaMcKas Tpaea - - - - - - - - - - - - - 10
KaHaTHUK TeodpacTa 5 20 50 20 20 40 50 10 30 25 40 40 40 30
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BoOsHas KOHOILIS 35 - - - 75 75 75 80 95 90 65 85 85 85
[NmeHnLa 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Mernuua OBOBIKHOBEHHAS - - - - - - - - - - - - - 0
TaBamua C CoenuMHeHnA
16 r a.u./ra 77 | 79 | 80 | 82 | 89 | 92 ‘ 107 I 110 | 125 | 130 I 136 I 137 | 138 | 143
[locne NosBJIEHMUS
BCXOIOB
EXOBHMK OOBIKHOBEHHBI 15 - - 10 - 10 - 10 5 5 5 10 - 5
Jincoxpoct

. 5 20 0 30 10 5 5 10 10 5 5 5 5 10
MBIlI€ X BOCTHUKO—BUOHBIA
['opel BBIOHKOBEIL - 751 70 | 80 70 - 45 85 70 35 50 70 70 75
Bonsk mnojeBon - 55 | 75 | 85 80 - 80 65 80 75 65 75 80 85
3BesnyarTka 80 95 | 60 | 55 65 100 80 60 70 75 55 70 75 80
Kykypys3a 15 15| 15 ] 20 15 10 10 10 10 10 5 10 15 15
Pocu4yka KpOBaBO—

10 10| 10| 10 55 20 10 10 10 5 5 10 35 5

KpacHas
Mak—caMoCeNnKa - 85 | 70 | 50 90 - 80 85 90 100 65 85 100 80
dnanka mnonesas - 70 | 75 | €0 | 100 - 95 80 90 80 85 65 90 75
[le TMUHHMK I'UMI'aHTCKUNI 10 10 5 10 10 10 10 10 10 10 10 20 10 20
[looMapeHHUK 75 75 | 70 | 50 75 80 75 60 65 75 50 55 65 75
I'epaHb, paccedYeHHas - 45 | 30 | 30 35 - 25 5 25 25 15 10 30 30
IPXOHCOHOBa TpaBa - 40 5 5 5 - 20 5 5 5 5 5 10 5
Koxus 95 75 | 55 | 80 70 100 80 95 85 80 80 85 75 98
Mapp Oemnas 55 75 | 50 | 70 70 40 80 75 70 75 55 55 65 75
Unomest 50 10| 25| 25 5 20 20 30 20 10 10 10 10 15
Topunua IoJeBas - - 75 1 95 | 100 - 85 90 90 98 85 100 | 100 | 100
llacieH - 90 | 60 | 85 75 - 75 75 50 75 70 60 75 65
CrTh cpepgofHas 5 0 0 10 0 0 5 0 5 0 0 0 0 0
OBec mmxumi 0 15 0 25 15 5 5 20 5 5 5 5 10 10
MacClM4YHBEIL parnc 10 80 | 50 | 70 60 5 65 60 80 70 65 90 70 85
AMapaHT 95 - - - - 85 - - - - - - - -
AmapaHT IlanMepa - 60 | 30 | 75 55 - 90 75 40 35 50 20 75 45
MoJsioyam pasHOJMCTHEIL - 30 | 65 | 40 55 - 70 40 65 55 40 15 30 55
AMBpO3BUS 40 30 5 40 0 35 25 40 5 25 20 20 0 20
[llleBesl MHOT'OLBETKOBBIA 0 5 0 5 5 10 5 5 5 5 0 5 5 5
Con 25 60 | 60 | 25 35 30 50 40 25 40 30 20 35 30
BepoHuka - 85 | 90 | 75 95 - 100 60 55 80 75 75 95 80
CyprHaMCcKas Tpaea - 25| 10 | 20 10 - 10 15 5 10 5 5 20 5
KaHaTHUK TeodpacTa 35 30 | 30| 35 20 35 60 50 20 25 20 10 10 35
BoOssHass KOHOILIS 95 95 | 80 | 65 70 80 95 85 75 65 70 40 98 75
[meHnLa 0 5 0 5 0 0 5 5 5 10 0 5 5 5
Mernuua OBBIKHOBEHHAS - 20 0 10 10 - 5 20 10 10 5 10 0 30
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Tabauua C CoenmmHeHue

16 © a.u./ra 144
[locyie NOSABJIEHMS BCXOIOB

EXOBHMK OBGBIKHOBEHHBI 5
JIMCOXBOCT MbIIEXBOCTHUKOBUIHEIM 10
T'opell BBLIOHKOBEIL 70
Bopsak mnoJieBou 90
3BesnuaTKa 50
Kykypysa 15
Pocuuka KpoBaBO-KpacHasd 10
Mak—-caMocelnka 60
duasika IoJieBas 60
lle TUHHUK TMIT'aHTCKUNI 5
[TooMapeHHUK 50
T'epaHb, pacceudeHHasd 15
IXOHCOHOBA Tpara 5
Koxusa 85
Mapp OGesasg 40
Nnomes 30
T'opumnilia HnoJjieBasd 70

Tabamua C CoemmnHeHune

16 © a.u./ra 144
[locyie MoOSBJIEHMS BCXOLOB

[MacrneH 65
CeTb cbeno®Hasa 0
OBeC IMKUMA 20
MaCJMUHBIL parc 35
AMapaHT -
AmapaHT [lanmMmepa 25
MoJsiouall pasHOJMC THEI 30
AMOpo3UL 10
[IneBesl MHOTOLIBETKOBBINA 5
Com 30
BepoHuka 60
CypMrHaMCcKasgd TpaBa 10
KanaTHMK TeodpacTa 25
BomsgHasa KOHOILIA 35
MmeHMLIa 5
MeTnuiia OBEIKHOBEHHAaS 10
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Tabanua C CoenmnHeHMne

8 r a.u./ra 13
[IocJsie MOSBJIEHMS BCXOIOB

EXOBHMK OOBIKHOBEHHEI 5
JIMCOXBOCT MHBIIEXBOCTHUKOBUIHKIM 0
3BesnuaTKa 5
Kyxkypysa 5
Pocuuka KpoBaBO-KpacHasa 5
lle TMHHUK TUITaHTCKUM 5
[TooMapeHHUK 5
Koxmusa 5
Mapp GeJas 60
Mnomes 5
CHTh CBhemoBHas 0
OBecCc IMKUU 0
MacoMUHBIT parc 0
AMapaHT 60
AMOpo3UL 5
[I1eBeJl MHOTOILIBETKOBHIM 0
Cou 20
KanaTHMK TeodpacTa 15
[MueHMLIa 0

TaBamua C CoenuHeHUe

4 v a.u./ra 13
Ilocsie NOABJIEHUS BCXOIOB

EXOBHMK OOBKHOBEHHBI 5
JIMCOXBOCT MHIIEXBOCTHNKOBUIHKI 0
3BesguaTKa 5
Kykypysa 5
Pocruka KpOBaBO—-KpacHas 5
e TMHHWK TUTaHTCKUM 5
[TogMapeHHUK 10
Koxus 0
Mappb 6Gesasg 30
Mnomes 5
CHTb CcbemoOHasda 0
OBec IOMKUMA 0
MacoaMuHBIL parnc 0
AMapaHT 30
AMBpoBUg 5
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I[lineBen MHOPOHBeTKOBHﬁ 0
Con 15
KanaTHMK TeodpacTa 15
[MmeHnLIa 0
TaBmmua C CoenMHeHMsA

125 r a.u./ra 15 | 16 ‘ 20 ‘ 21 | 26 | 30 | 33 | 61 | 72 | 73 | 75 | 77 | 79 | 80
o noseieHus
BCXOLOOB
EXOBHMK

100 75 85 98 100 25 100 65 100 100 100 100 95 100
OBBIKHOBEHHEI
JIncoxBocT
MEIIEXBOCTHUKO— 80 10 100 90 90 0 90 5 100 100 75 100 90 90
BUOHEBIA
Kyrypys3a 25 10 30 20 40 5 10 0 60 50 5 35 30 20
Pocuuxka
KPOBaBO— 100 100 100 100 100 98 100 90 100 100 98 100 98 98
KpacHas
lle TMHHUK

100 100 100 90 98 75 100 65 100 100 98 100 98 100
TMIaHTCKUN
[logMapeHHNK - - 95 100 100 85 95 15 100 100 0 98 5 98
IxxoHCoOHOBA

- - - - 98 15 35 20 100 95 70 - 70 60
TpaBa
Koxuns - - - - - - - 30 - - 100 - 100 100
Mapp Oenas 95 50 90 70 95 55 85 60 100 100 70 98 85 98
Unomes 60 25 10 10 95 35 40 0 95 75 10 65 60 75
[lacneH - - - - - - - 75 - - 80 - 95 90
CrTp cpepgoBHas 50 0 10 0 45 5 5 0 0 10 20 30 0 35
Opec OMKMI - - - - - - - 5 - - 5 - 40 30
MaclnM4yHBI panc 100 100 50 100 100 100 100 10 100 65 40 100 95 100
AMapaHT 100 95 100 100 100 100 100 - 100 100 N 100 = =
AMapaHT

= N N N N - - 75 N N 100 = 90 98
[lanmepa
Mosouan

- - - - - - - 0 - - 35 - 40 85
PasHOJIMC THBIA
AMOpo3Ms 20 0 0 0 50 0 50 30 45 25 5 15 30 20
[lnepen

50 5 70 90 95 5 85 5 100 100 15 90 35 25
MHOT'OLIBE TKOBEIA
Con 55 5 10 0 - 60 30 10 90 40 50 25 5 85
CypuHaMckas

- - - - - - - 25 - - 80 - 85 98
TpaBa
KaHaTHUK

100 75 50 100 100 40 100 5 100 95 25 100 75 100
TeodppacTa
BonaHas

100 100 98 98 100 100 100 100 100 100 98 100 100 100
KOHOILJIS
[meHnLIa 5 0 5 0 15 10 5 10 80 70 10 0 15 15
MeTmmua

- - - - - - - 70 - - 100 - 100 100
OBBIKHOBEHHAa s
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TaBmma C CoenmHeHMs
125 r a.u./ra 82 | 89 | 92 ‘ 107 | 125 | 130 ‘ 136 | 138 | 143 | 144
Jo NIOSIBJIEHMSI BCXOHOB
EXOBHMK OOBIKHOBEHHBIA 90 100 100 100 - - - 95 - 95
JIMCOXBOCT MBIIEXBOCTHNKOBMUIHBIA 5 90 100 90 90 85 95 90 75 30
Kykypysza 5 10 40 45 5 25 5 5 20 30
Pocuuxka KpOBaBO—KpacHas 98 98 100 100 100 100 100 98 100 100
[leTMHHMUK I'MI'aHTCKUMN 98 85 100 98 100 100 100 100 100 100
llooMapeHHUK 80 0 - 95 80 90 90 5 80 55
IXOHCOHOBa TpaBa 85 60 - 80 75 85 70 60 80 70
Koxus 95 90 - 100 98 98 98 80 90 100
Mapp Gemnas 70 65 100 95 95 95 80 70 95 75
Unomest 10 20 70 85 50 10 30 10 25 20
[lacnen 85 85 - 90 - - - 80 - 100
CeTe CbegoOHas 0 0 50 0 5 0 5 0 5 70
OBec OMKMI 5 10 - 65 55 60 45 30 5 10
MaCJIM4YHBIT PAanc 50 15 100 98 80 95 98 20 98 90
AMapaHT - - 100 - - - - - - -
AmapaHT I[lanMmepa 100 98 - 100 100 85 100 100 100 100
Mosodail pasHOMCTHBIL 20 40 - 70 30 45 50 50 25 80
AMBpO3UST 30 50 60 50 35 10 40 10 5 10
[lleees MHOT'OLBETKOBBIA 5 40 95 90 85 70 65 80 45 60
Con 0 10 60 45 20 30 40 5 20 60
CypMHaMCKas Tpasa 35 75 - 98 65 80 100 75 50 60
KaHaTHMK TeodppacrTa 10 60 100 98 65 85 65 50 70 45
BonsiHasi KOHOILIS 100 100 100 100 100 100 100 98 100 100
[meHMLa 0 5 20 35 5 0 10 10 0 5
MeTnuua OOBIKHOBEHHAas 90 100 - 100 100 100 100 100 100 90
TaBmmma C CoenmHeHNs
62 T a.u./ra 15|16|20‘21‘26‘30|33|61|72‘73‘75‘77|79|80
o nosaBiieHMs
BCXOIOB
EXOBHUK

100 30 30 90 100 10 95 50 80 100 80 98 75 70
OBBIKHOB €HHBI
Jlucoxpoct
MBIlle XBO CTHUKO— 50 5 85 55 90 0 70 0 98 100 80 90 75 70
BUIOHBIL
Kykypysa 10 0 0 5 25 0 10 10 20 40 0 20 5 5
Pocuyka KpOBaBO—

100 90 98 98 100 80 100 75 100 | 100 98 100 | 100 | 100
KpacHas
lle TMHHUK

. 100 90 90 95 98 65 98 60 75 100 65 100 80 85

TUT'aHTCKUI
[looMapeHHUK - - 80 5 95 60 60 10 90 100 5 98 70 75
IPXOHCOHOBa TpaBa - - - - 80 0 25 0 70 80 30 - 50 55
Koxusa - - - - - - - 5 - - 90 - 90 100
Mapp Gemnas 85 20 10 25 95 30 80 50 90 90 35 100 70 95
Unomest 35 25 5 5 85 10 25 0 55 60 20 35 10 40
llacneHn - - - - - - - 50 - - 75 - 80 85
CrTb CcbegoOHas 5 0 0 0 15 0 5 0 0 0 0 0 0 0
OBec IOMKUIL - - - - - - - 5 - - 0 - 5 10
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MacHnu4HBIL parc 100 60 50 75 100 | 100 85 0 80 50 10 100 70 70
AMapaHT 100 50 100 98 100 | 100 | 100 - 100 | 100 - 100 - -
AmapaHT I[lanMmepa - - - - - - - 70 - - 95 - 90 100
MoJtouait
. - - - - - - - 0 - - 35 - 10 40
PasHOJIM CTHEIM
AmMBpoBUSs 30 5 0 0 60 0 40 5 40 10 0 40 20 5
[lnesen
. 15 5 30 15 85 0 30 0 45 85 5 35 30 5
MHOTI'OLB € TKO BbIA
Con 40 0 0 0 35 10 - 20 15 25 10 15 5 40
CypuHaMcKasa TpaBa - - - - - - - 60 - - 35 - 50 60
KaHaTHUK Teodpacra 100 50 5 70 85 10 55 5 55 75 35 70 20 70
BomsiHasi KOHOIUIS 100 85 100 95 100 | 100 | 100 90 100 | 100 98 100 95 100
MueHnua 0 0 0 0 5 0 0 5 30 30 10 0 5 0
MeTnuua
- - - - - - - 40 - - 100 - 100 | 100
OBBIKHOBEHHA 5
TaBmma C CoenuHeHMA
62 r a.u./ra 82 89 ‘ 92 ‘ 107 | 125 ‘ 130 | 136 | 138 ‘ 143 | 144
IO NHOSIBJIEHMS BCXOOOB
EXOBHMK OOBIKHOBEHHBIA 20 90 98 100 - - - 80 - 70
Jlucoxepoct
. 5 85 100 90 60 60 60 80 80 40
MBII€ XBO CTHM KOBUIHEIT
Kyxkypy=a 0 0 35 15 5 5 5 5 0 5
Pocruka KpOBaBO—
90 100 100 100 100 100 100 98 100 100
KpacHas
[leTMHHMUK I'MI'aHTCKUMN 90 60 100 98 98 98 70 85 100 100
[looMapeHHUK 0 0 - 90 30 90 50 5 80 50
IPXOHCOHOBa Tpasba 40 30 - 70 60 70 35 50 50 40
Koxus 90 85 - 100 90 65 85 80 90 100
Mape Genas 20 0 100 85 60 35 25 25 95 65
Unomest 0 5 60 40 10 20 5 0 5 10
llacnen 40 65 - 80 - - - 80 - 90
CriTb CchenobHas 0 0 5 0 0 0 0 0 0 60
OBeC OMKMIL 5 30 - 30 10 35 5 5 5 10
MaCJIM4YHBIT Parnc 5 0 100 85 50 40 70 5 80 5
AMapaHT - - 100 - - - - - - -
AmapaHT [lanMmepa 100 90 - 100 100 100 100 100 100 100
Mosodail pasHOJMCTHBI 0 20 - 40 25 10 25 5 20 40
AMBpO3UST 20 5 60 50 5 5 0 0 0 0
[lsleBesl MHOT'OLBETKOBBIA 5 15 55 70 40 60 35 20 30 0
Con 0 5 70 35 0 10 15 0 15 30
CypuHaMcCKas Tpasa 25 65 - 98 40 65 10 65 35 70
KaHaTHMK Teodppacra 0 25 100 98 60 75 15 20 40 15
BonOsiHass KOHOILIS 100 100 100 100 100 100 100 100 100 98
[meHMLa 0 0 0 15 0 5 0 5 0 0
MeTnuua OOBIKHOBEHHAas 80 65 - 100 90 100 85 100 100 80
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TaBmma C CoenuHeHMA

31 v a.u./ra 13 | 15 | 16 ‘ 20 ‘ 21 | 26 | 30 ‘ 33 ‘ 61 | 72 | 73 I 75 | 77 79
o NIOSIBJIEHMSI BCXONOB
EXOBHMK OOBIKHOBEHHBIA 40 85 15 5 55 75 15 40 0 90 80 60 60 60
Jlucoxepoct

. 0 0 0 40 35 90 0 10 0 98 98 5 15 10
MbIll€ XBO CTHMKOBUIHBI
Kykypysa 10 0 0 0 0 0 0 0 0 20 20 0 15 0
Foeuuxa Kposaso 85 100 75 50 75 100 35 98 10 100 | 100 85 100 98
KpacHas
[leTMHHMUK I'MI'aHTCKUMN 95 100 25 50 80 98 30 95 50 80 100 25 100 70
[looMapeHHUK - - - 0 0 90 10 60 0 75 10 0 0 0
I>XOHCOHOBa TpaBa - - - - - 50 0 5 0 65 40 0 - 5
Koxms - - - - - - - - 5 - - 50 - 90
Mapp Gemnas 15 70 20 5 30 85 25 60 15 80 90 10 60 10
Unomest 5 20 0 0 0 10 10 0 0 40 10 0 20 10
[lacnen - - - - - - - - 60 - - 75 - 65
CelTe CbegoOHas 5 0 0 0 0 0 0 0 0 0 0 0 0 0
OBec OMKMIL - - - - - - - - 0 - - 0 - 0
MaCJIM4YHBLT PAanc 50 100 50 0 0 85 55 80 0 80 20 0 55 0
AMapaHT 60 100 0 55 55 100 95 100 - 100 95 - 100 -
AmapaHT I[lanMmepa - - - - - - - - 50 - - 100 - 85
Mosodail pasHOJMCTHBIL - - - - - - - - 0 - - 40 - 0
AMBpO3UST 10 10 0 0 0 30 0 35 0 0 0 0 0 0
[llleBesl MHOT'OLBETKOBBIA 0 5 0 0 10 75 0 30 0 45 35 5 30 10
Con 5 10 0 0 0 10 - - 20 0 0 0 5 0
CypuHaMcCKas TpaBa - - - - - - - - 10 - - 30 - 30
KaHaTHMK Teodppacra 70 85 5 0 40 30 0 30 5 60 30 5 30 5
BonsiHasi KOHOILIS 100 | 100 60 85 75 100 | 100 | 100 75 100 | 100 95 100 98
NMueHnLa 5 0 0 0 0 20 0 0 0 0 0 0 0 5
MeTnuua OOBIKHOBEHHAas - - - - - - - - 5 - - 45 - 80

TaBmmua C CoenmHeHns

31 v a.u./ra 80 | 82 ’ 89 | 92 | 107 | 125 ‘ 130 ‘ 136 ‘ 138 | 143 | 144
IO HOSBJIEHMS BCXOLOB
EXOBHMK OBBIKHOBEHHBIT 30 5 35 85 85 - - - 40 - 40
Jlucoxpoct

. 10 0 15 80 90 60 30 35 50 75 10
MBIIE XBO CTHMKOBUIHEIT
Kykypys3a 5 0 0 15 0 0 0 0 0 0 0
Pocuuka KpOBaBO—KpacHas 80 70 98 100 98 98 100 85 95 100 98
[eTMHHMK I'MI'aHTCKUM 40 80 5 100 98 85 70 65 80 98 85
[looMapeHHUK 5 0 0 - 60 5 50 0 0 30 50
IPXOHCOHOBa TpaBa 30 5 40 - 30 5 10 25 0 25 10
Koxmns 95 50 60 - 100 60 65 80 75 80 90
Mapp Gemnas 70 20 0 100 75 30 30 30 35 10 40
Unomest 20 0 0 40 0 10 5 0 0 0 0
[lacneH 70 20 75 - 60 - - - 50 - 65
CrTe CbegoOHas 0 0 0 5 0 0 0 0 0 0 20
OBec IOMKMUI 0 0 10 - 5 0 15 0 0 0 5
MacCu4HBIT pPanc 80 0 0 100 40 5 10 5 0 5 0
AMapaHT - - - 100 - - - - - - -
AmapaHT I[lanMmepa 85 85 70 - 100 100 75 75 60 100 100
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Mosodail pasHOJMCTHBIL 30 0 0 - 10 0 0 5 0 5 5
AMBpO3UST 0 0 0 55 30 10 0 20 0 0 0
[llleBesl MHOT'OLBETKOBBIA 0 0 5 5 35 30 35 30 10 20 0
Con 20 0 5 40 20 0 0 0 0 0 0
CypMHaMcKas Tpasa 50 10 35 - 60 20 50 25 65 10 5
KaHaTHUK TeodppacrTa 55 0 20 75 75 5 10 5 25 10 0
BonsiHasi KOHOIUIS 100 50 85 100 98 100 100 100 85 98 98
NMueHnLa 0 0 0 0 10 0 0 0 5 0
MerTnuua OOBIKHOBEHHAas 60 30 50 - 100 85 70 30 100 85 30
TaBma C CoenuMHeHMA

16 v a.u./ra 13 15 16 20 21 26 30 33 61 72 73 75 77 79
Jo NOosBJIEHMS BCXOLOB
EXOBHMK OOGEIKHOBEHHBIT 10 10 0 0 10 40 10 20 0 25 15 5 20 5
JlucoxsocT

. 0 0 0 0 5 45 0 0 0 60 5 0 5 5
MBIl X BOCTHUKOBU IHBIA
Kykypysa 5 0 0 0 0 0 0 0 0 5 0 0 0 0
Pocuyka KpOBaBO—

60 95 5 5 20 98 0 75 0 100 98 65 98 65
KpacHasi
[le TMUHHMK I'UMI'aHTCKUNI 0 100 5 35 20 95 5 60 0 55 98 0 95 40
[lonMapeHHNK - - - 10 - 5 80 0 0 5 5 0 0 0
I’XOHCOHOBa TpaBa - - - - - 55 0 0 0 5 0 0 - 0
Koxus - - - - - - - - 0 - - 0 - 5
Mapp Oemnas 50 60 0 0 0 70 10 25 5 65 85 0 50 0
Unomest 5 20 10 0 0 20 0 0 0 10 0 0 10 20
llacneH - - - - - - - - 60 - - 40 - 30
CrTh cpepgofHas 0 0 0 0 0 0 0 0 0 0 0 0 0 0
OBec OMKMI - - - - - - - - 0 - - 0 - 0
Maclau4HB panc 0 30 0 0 0 80 10 50 0 5 0 0 0 0
AMapaHT 5 98 0 55 5 100 90 80 100 90 - 85 -
AmapaHT IlanMepa - - - - - - - - 40 - - 70 - 75
MoJio4dail pas3HOJIMCTHBIA - - - - - - - - 0 - - 10 - 0
10 0 0 0 20 0 55 0 0 0 0 0 0
[lneBes MHOT'OLBETKOBBII 0 0 0 0 0 35 0 0 0 10 30 0 0 0
Con 5 0 0 0 0 - 0 15 - 0 0 0 5 0
CypMHaMCKas Tpaea - - - - - - - - 0 - - 0 - 5
KaHaTHuUK TeodpacTa 20 60 0 0 10 0 0 5 0 10 0 0 10 10
BoOsiHass KOHOILIS 80 90 10 30 70 100 85 100 50 100 65 75 95 100
[NmeHnLa 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Mernuua OBBIKHOBEHHAS - - - - - - - - 0 - - 5 - 60
TaBmmma C CoenmHeHMA

16 r a.u./ra 80 82 89 92 107 125 130 136 138 143 144
IO NIOSIBJIEHMS BCXOOOB
EXOBHMK OOBIKHOBEHHBIN 10 5 5 35 65 - - - 20 - 10
JIMCOXBOCT MBIIEXBOCTHNKOBMUIHBIA 5 0 5 45 60 5 30 0 10 5 5
Kyxkypy=za 0 0 0 0 0 0 5 0 0 5 0
Pocuuka kpopBaBO—KpacHas 55 60 75 100 98 35 98 50 75 70 85
[leTMHHMUK I'MI'aHTCKUMN 5 20 0 100 60 30 50 25 35 20 70




[looMapeHHUK 0 0 0 - 5 0 0 0 0 0 0
IPXOHCOHOBa TpaBa 5 0 0 - 10 5 10 10 0 5 0
Koxus 70 0 60 - 100 5 10 50 5 30 70
Mapp Gemnas 30 30 0 90 30 10 35 25 0 5 50
Unomes 5 0 0 10 0 0 0 0 0 0 0
llacneH 55 5 10 - 30 - - - 40 - 35
CuTb CbenobtHas 0 0 0 0 0 5 0 0 0
Opec nMKMIL 0 0 5 - 0 5 0 0 0 0 0
Macau4HBI panc 35 0 0 85 5 0 0 5 0 0 0
AmMapaHT - - - 100 - - - - - - -
AmapaHT [lanMmepa 100 55 65 - 100 90 85 95 40 65 85
Mosiodail pasHOJMCTHBI 5 0 0 - 0 0 0 0 0 5 0
AMBpO3UST 0 0 0 30 0 0 0 0 0 0 0
[lIleBesl MHOT'OLBETKOBBIA 0 0 0 5 10 0 15 5 0 5 0
Con 0 0 0 0 0 0 0 0 0 0 0
CypuHaMcKas TpaBa 10 40 10 - 15 5 10 0 30 5 10
KaHaTHUK Teodpacra 30 0 10 50 40 10 5 0 5 0 0
BonOsiHass KOHOILIS 95 60 70 100 100 70 50 65 75 85 98
[meHMLa 0 0 0 0 5 0 0 0 0 0 0
MeTnuua OOCBIKHOBEHHAasS 5 40 60 - 80 20 30 0 70 25 0

Tabanua C CoenmuHeHMue

8 r a.u./ra 13
o MOgBJIeHMS BCXOIOB

EXOBHMK OBOBIKHOBEHHEBI 0
JIMCOXBOCT MBIIIEXBOCTHNUKOBUIHBIN 0
Kyrypysa 0
Pocuuka KpoBaBO—KpacHasa 30
lle TMHHMK TMUITAaHTCKUM 0
Mapp OGeusas 5
Unomes 0
CeTb cbeno®Hasa 0
MaCJaMUHBIL parc 0
AMapaHT 10
AMmOposua 0
[I1eBeJl MHOT OLIBE TKOBHI 0
Coun 0
KanaTHMK TeodpacTa 10
BomsiHass KOHOILIA 10
[MmeHMILIA 0

Tabmmuia C CoenmHeHUe

4 0 a.u./ra 13
o MoaBJIeHMS BCXOIOB

EXOBHMK OOBKHOBEHHBI 0
JIMCOXBOCT MHBIIIEXBOCTHNKOBUIHKIM 0
Kykypysa 0
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Pocuuka KpoBabBO—KpacHas 25

Mle TMHHMK TMIT'aHTCKUN 0

Mapp 6GeJsasa 0

UnoMmes 0

CHTb cbepo®Hasa 0

MacCHMUHB parc 0

AMapaHT 5

AmBposusa 0

[IneBeJyl MHOT'OLBE TKOBHI 0

Com 0

KanaTHuk TeodpacTa 5

BomsgHas KOHOIUIS 5

NMmeHMIa 0

TaBGmmua C CoennHeHMUsa

250 r a.u./ra 61 66 92 119

3aToIUleHne

EXOBHMK OOBIKHOBEHHEBIM 40 80 40 25

T'eTepaHTepa uIMcTasa 90 95 100 50

Puc 20 20 15 0

CHTb pasHOpPOIHAaS 85 95 100 90
TaBmmua C CoenmHeHNsA

125 r a.u./ra 61 62 66 92 119

3aTonjeHue

EXOBHMK OOBIKHOBEHHBI 20 20 25 20 0

TeTepaHTepa uUIMUCTas 90 75 85 95 40

Puc 20 10 0 15 0

CHTb pasHOpPOOHAS 85 65 85 50 80

TaBauua C CoenmHeHNUsa

62 T a.u./ra 61 62 66 92 119

3aTolJieHne

EXOBHMK OOBIKHOBEHHBIN 0 0 0 0 0

TeTepaHTepa MIMCTasd 75 40 80 60 0

Puc 20 0 0 15 0

CHTb pasHOpPOOHAS 80 60 75 60 55
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TaGauua C CoenmnHeHNUsa

31 7 a.u./ra 61 62 66 92 119
3aTonjeHne
EXOBHMK

0 0 0 0 0
OBBIKHOBEHHEI
T'eTepaHTepa MIMCTASA 50 0 40 30 0
Puc 20 0 0 10 0
CeTb pasHOpPOOHAS 80 0 40 20 0

TaBanuna C CoenuHeHNe

16 7 a.u./ra 62
3aToIUleHne
EXOBHMK OOBBIKHOBEHHBIM 0
T'eTepaHTepa WIMCTaS 0

Puc
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$OPMYJIA U3OBPE TEHHA

1. CoenuHeHMe, BHOpPaHHOE M3 COeIOMHeHMs OGopmyJiel 1, ero N-

OKCHMIOB M COJIeu:

N
4
6 Z R2
5
1 H
TIe
A mpezncTaBJfgeT cobon
4 5 R
H CN s’R S’OR N—r® R
Hy_ ’ H»L_ ., N ., N p s I \
N N—
>— >— > /
A-1 A-2 A-4 A-5 A-6 A-7

B mpencrarjgeT cobor O miam S;

R1 npencraBideT cobom H, C1—-CeaJikmii, Cz—-CeaJIKeHWUJI,

CeaJIKMHWII, Ci1—-CerajioreHaJIKIJI, Cz-CeTraJioreHaJIKEeHWJI,
CeTaJIOT€eHAJIKMHWII, C3—-CelLIMKJIOAJIKMJII, C3—-CeTaJIOTeHLIMKJIIOAJIKWUII,
CeTaJIOTeHLIUKJIIO AJIKMUIIAJIKWII, C4—CgaJIKMJILMKJIIO AJIKIJI,

CeLUIMKJIIO AJIKMUIIAJIKNII, Ci1—CeaJIKMJIAMMHO, Ci1—CerajioreHaJIKMJIIaMUHO,

CioOMaJIKMIJIIaMUHO, Cz2—CioTajioreHnOMaJIKMJIaM1HO, C3—C6LIMKJIIOAMMHO,

Co-
Cao-
Cs-
Ca-
Co-
Ci-

CeasikokCm, Cz—CeaJIKeHMJIOKCHU, C3—CealIKMHMUIIOKCHK, Ci1—-CeT'aJIOTeHaJIKOKCH,

Cz—CeTrajiIoreHaJIKEHUIIOKCH, C3—-CeraJIoTeHAJIKMHUIIOKCH,

Cs-

CelIMKJIIOAJIKOKCH, C3—CsTaJIOTEHIMKIIOAJIKOKCHU, C4—CslIMKIIOAJIKMIIAJIKOKCH,

C4—CsTaJIOTEeHIIMKJIIOAJIKMIIAJIKOKCH, C2—CeaJIKOKCHAJIKWII,
CeTalZIOTeHaJIKOKCHAJIKIII, Co—-CeaJIKOKCUT AJIOT €HAJIKWUII,
CeaJIKOKCHAJIKOKCH, C2—-CeliMaHOAJIKWUJII, C2-CeliIMaHOAJIKOKCH,
C7uMaHOaJIKOKCHUAaJIKWII, C1-CeI'MOPOKCHATIKII, C1-CeHUTPOAJIKWUII,
CeaJIKUJITHO, C1-CerajioTeHaJIKMIITHO, C3—CsLIMKJIIOAJIKMIITHO,

CealIkeHUIJITHUO, Ci1—-CealIKMJICYIILQUHMII, C1-CesTaJIOTeHAJIKMUIICYJIbOUHNII,

CeaJIKMJICYJIE QOHWMII, C1—-CerajioreHaJIKUIICYJIbEQOHWII,
CsLIMKJIO AJIKMUJICYJIbE QOHWII, C2-CeaJIKMJITHUOAJIKIJI,
CeTaJIOTeHAJIKMIITHOAJIKMII, ©OeHsmi, -N(R7)OR®, -ON(R%) (R%) wm

N (R7) N (R%2) (R%") ;

Co-
Co-
Cs-
Ci-
Ci-
Ci-
Cs-
Co-
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Z mpencraejseT cobom O miam S;

R? mnpencramBjgeT coboi TaJloTeH, lLIMaHo, HUTPpo, Ci-CsaJIKOKCH,

Ci1—CeaJikmi, C2—-CeaJIkeHMJI, C2—-CeaJIKMHWJI, Ci—-CeTraJioreHaJIK1JI,

CeUMKJIIOAJIKMII MM —SOnR10;

Cs—

KaxOeli R3  HesaBMCHMMO IHpencTaBjsgeT coboi TajioreH, LKraHo,

HuTpOo, CHO, C(=0)NH2, C(=S)NHz, SO2NH2, Ci1-Csganxwui, Cz-CiaJIKeHWJI,

C2—CgaJIKMHWII, Ci1—CyrasyioreHaJIkKuI, Co—CyrajioreHaJIKeHWJI,
CqTajJioTeHaJIKMHWII, C3—CelIMKJIIOAJIKIII, C3—-CeTaJIOTeHLMKIIOAJIKWUII,
CsaJIKMJILMKJIIO AJIKIJII, C4—CsLIMKJIO AJIKMIIAJIKIII, Co—-CealIKMIIKapOOHWMII,
CeTalZIoOTeHaJIKUIIKApOOHWII, C2—-CeaJIKOKCHUMKAPOOHWUII,
C7UMKJIIOAJIKMIIKapOOHWMII, Co-ChaJIkokCH, Cz—-CsaJIKEHUJIOKCH,
C4aJIKMHUIIOKCH, C1—-CyrajioreHaJIKOKCHU, C3—-CeLIMKJIOAJIKOKCH,

Cao-
Cq-
Co-
Cs-
Cs-
Cs-

CeTAQJIOTEHIIUKIIOAJIKOKCH, Cy—CsUMKIIOAJIKMIIAJIKOKCH, C2—-CsaJIKOKCHAJIKNWII,

C2—CeTalJIOTeHAaJIKOKCHUAJIKWII, C2—CeaJIKOKCUT AJIOT €HAJIKWII,
CeaJIKOKCHAJIKOKCH, Co—ChalIKMIIKapOOHUIIOKCH, C2—CelilMaHOAJIKWII,
CelIMaHOAJIKOKCH, C2-C4alIKMIITUOAJIKIII, -C (=0) N (Rila) (RilP),

C (=NOR'2)H, -C(=N(R®3))H mum -SOnR!Y;
m paBHseTcsa 0, 1, 2 wiam 3;
KaXOEM n He3aBUCUMO pabHsaercsa 0, 1 wuiam 2;

RY mpencraenger cobom H, Ci-Csankmil uiamu Ci1—-CeTaJIOTeHaJIKWII;

R> n1mpencrTaBjsgeT cobom H, Ci1—CeaJikmi, Co—CeaJIKeHWUJI,
CeaJIKMHWII, Ci1—CeTaJioTeHaJIKWUII, Co—CeTraJioTeHaJIKeHWJI,
CeTaJIOTeHAJIKMHNUII, C3—CeLIMKJIJIOAJIKUII, C3—CeTaJIOTeHILIMKIIOAJIKWII,

CsaJIKMJILMKJIIO AJIKIJII, C4—CsLIMKJIIO AJIKMIIAJIKIII, C2-CsaJIKOKCHAJIKWUII,

Co-
Co-

Ca-
Co-
Ca-
Co-

CeTajJioTeHaJIKOKCHAJIKMII, C2—CeaJIKOKCHUT AJIOTEeHAJIKNJI, C2—-CelIMaHOAJIKWII,

C3—-C7LMaHOAJIKOKCHAJIKNUII, C1-CeI'MOPOKCHUATIKIAI, C1-CegHUTPOAJIKWUII,
CealIKMITHUOAJIKMNII, C2—CeTalZIOTeHaJIKUIITUOANIKWUII MU OeH3WUII;

KaxIOeli 3 R 1y R6P pezsaBmcwmMo TIpencTaBisgeT coBow H,
Ceayikuyl mym C1-CeraJIOT'eHaJIKWII;

R7 mpexncraBjysgeT cobor H, Ci-Ceanikmyl mim Ci1—-CeTalJIOTeHaJIKMUII;

R8 mpencraByager cobom H, Ci—-Csanrmi, Ci1-CeTaljIoTeHaJIKUII,
CeayikokcuaJikmil, Cr—Cel'aJIOTeHaJIKOKCHAJIKWUIT MK Co—CellMaHOAJIKWII;

Kaxne M3 R% u R HesaBucuMO TIpencTaBjigeT coBou H,
Ceayikmyl myn Ci1-CeTaJIOT'eHaJIKMII;

R10 He3aBUCHUMO IpencTaBJIgEeT cobour C1-CeaJIKmI,

CerajioreHalJikmJi, Ci—-CesaJIKMJIaMMHO WM C2—CiolMaJIKMIIaMUHO ;

Co-

Ci-—

Ci-—
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kaxaeni Rl'2 HesaBucuMO TnpencraByiseT cobon Ci-Caalkmil miam Ci-
CaTaJIOTeHaJIKWII;

Kaxnoe Rl HesaBucuMo npemncrarjseT cobomm H, Ci—CialIKMJI WM
Ci1-CsTrajiIoTeHaJIKUII;

KaxOeli R1Z2 He3aBMCKHMMO HOpelncTaBJsgeT cobor H wmam Ci-CialIkWl;

Kaxnei R13 HeszaBMCKHMMO HpencrTaBjsgeT cobor H, amuHo, Ci—CialIKWJI
i Ci1—CaaJIKMIIaMMHO ;

Kaxnoeni R4 HesaBmcuMo IpencrTabBjsdgeT cobom  Ci-Ceankmi, Ci-—
CerajgioreHalJiIkmJl, Ci—-CealIKMJIaMMHO WM C2—CioOIMaJIKMJIaMMHO,; U

R1> mpencraBiager cobonr H mim Ci1-CealiKWI;

IpM YCJOBMM, UTO:

(i) B cayuae ecsm A npencrasisgeTr cobor A-1, To R! omamuaercs
orT H, Ci-Cesankuiia mim Cr-CsaJIKeHWUJIA;

(ii) B cayuvae ecau A IIpencTaBjgeT codorm A-6, To Rl
omimnuaeTcsa OoT Ci1—-CealIKMJICYJIbOOHMIIA ;

(1ii) B ciydae ecJn A npelcTaBJIgeT cobom A-1, RZ
npencraBjageT cobom Cl wm R?® mnOpencraBjageT cobom 3-Br, To R!
OTJINYaeTCH oT C2aJIKMJITHO, CoalIKMJICYJIb QMHMIIA VI
CoalIkKMJICYJIE QOHMIIa,; U

(iv) coenmMHeHue oQopmyJiel 1 oTimMyaeTcsa oOT 22— [ (5-0poM-2-
IUPUMUOVHUIL) OKCHK ] OeH30JIalle TOHUTPWIIA .

2. CoemmuHeHMe 1o n. 1, rmoe

A mnpencraBJysgeT cobtow A-1, A-2 mam A-5;

Rl mpencraeisger cobom R! mpencraBiser cobont Ci-Ceasikmii, Co-
CeaJIKeHWMJI, C2—-CeaJIKMHNMJI, Ci—-CerajioreHaJIKNJI, Co—-CeTajioreHaJIKEHWII,
Co—-CeragyioreHaJyIkuHmIl, C3—CelUKJIOAJKMII, C3—-CeTalJIOTeHIUKJIIOAJIKMII, C3—
CeTaJIOTEHIIMKJIIO AJIKMIIAJIKIAI, C4—CgalIKMJILIMKJIIO aJIKIJI, Ca—
CsLIMKJIO AJIKMJIAJIKIII, C1—-CesaJIKMJIaMMHO, Ci—-CerajioreHaJIKMJIaMMHO, Co-
CioIMaJIKMIIaMUHO, Co—-CirorajioreHOoMaJIKMJIaM1HO, Ci—-CesaJIKOKCH, Cs—
CeaJIKEHUIIOKCH, C3—-CeaJIKMHMJIOKCHU, Ci1—-CeTraJIoTeHAaJIKOKCH, Cs-

CeTajJiIoTeHaJIKeHUIJIOKCH, C3—CsralJIoOTeHaJKMHUIIOKCH, C3—CelMKIIOAJIKOKCH,

C3—CeTaJIOTeHILIMKJIIOAJIKOKCH, Cy4—CeLIMKJIJIOAJIKMIJIAJIKOKCH, Ca-
CgTaJIOTeHUUKIIO AJIKUIIAJIKOKCH, C2—-CeaJIKOKCHAJIKNUII, Co-
CeTalJIOTeHAaJIKOKCHAJIKWII, C2—CeaJIKOKCUT AJIOT €HAJIKIII, Co-
CeaJIKOKCHMAJIKOKCH, C2-CeliMaHOAJIKWUII, C2-CeliMaHOAJIKOKCH, Ca-

C7LUMaHOAaJIKOKCHAJIKWII, C1-CeI'MOPOKCHATIKII, C1-CgHUTPOAJIKWUII, Ci-
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CeaJIKUJITHO, C1—-CerajioreHaJIKMJITHO, C3—CsLIMKJIIOAJIKMIITHO,
CealikeHUIITHUO, Ci1—-CealIKMJICYIILQUHMII, C1-CeTaJIOTeHAJIKUIICYJIbOUHNII,
CeaJIKMJICYJIE QOHWMII, C1—-CerajioreHaJIKUIICYJIbEOOHWII,

CLIMKJIO AJIKMUJICYJIbE QOHWII, C2-CeaJIKMJITHUOAJIKNII WM
CeTaJIOT€HAJIKMIITMOAJIKWII ;

R2 npencrapjgaeT cobon TaJIoTeH, C1—CgaJikmj NI
Cy4TaJIoOTeHaJIKUII;

KaxOoeli R3 Hes3aBMCHUMMO IIpelcTaBJgeT cofol TajloTeH, LMaHo,
Ci1—CuaJixkmi, C2—CsaJIkeHWUJI, Co—C1aJIKMHWII, Ci1—CurajioreHalJIkKnI,
CyqTajJioreHaJIKeHWII, Co—-CyrajsioreHaJIKMHWII, C3—CeLIMKJIIOAJIKIJII,
CeT@JIOTEHUUKIIOAJNKUII, Cs4—CgalIKMIUMKIIOAJKMII, C2—CealIKUIIKApOOHWUII,
CeTalZIoTeHaJIKUIIKaApOOHWII, C2—CeaJIKOKCUKAPOOHWII, Ci1—-CsaJIKoOKCH,

C4aJIKEHUJIIOKCH, C3—-C4aJIKMHMJIOKCH, C1—-CyTrajioreHaJIKOKCH,

Ci-
Ci-
Cs-
Ca-

Ci-

CHO,
Co-
Cs-
Co-
Cs-
Cs-

CyrajioTeHaJIKeHUIJIOKCH, C3—C4raJIoTeHaJIKMHUIIOKCH, C3—CelMKIIOAJIKOKCH,

C3—CeTraJIOTeHLIMKJIIOAJIKOKCH, C2-CeaJIKOKCHAJIKNJI,

Co-

CeTaJioTeHaJIKOKCHAJKMWII, Co—CialIKMIKaApOOHUIIOKCH, Co—CelilMaHOAJIKWUII, —

C (=0)N (Rilarllb) = —C(=NOR2)H mmam -SOnR1%;

R> pencraBideT cobom H, C1—-CeaJikmii, Cz—-CeaJIKeHWUJI,
CeaJIKMHWII, Ci1-CerajioreHaJIKIJI, Cz-CeTaJioreHaJIKEeHWJI,
CerajioTeHaJIkKMHMII, Co—-CealJIKOKCHaAJKUJI, C2—-CeralJIOTeHaJIKOKCUAJIKWUII,
CeumaHoOaJIKMJI, C3—C7UMaHOAJKOKCHAJIKMUII, C2—CealJIKMIJIITHMOAJIKMII WA
CeTaJIOT€HAJIKMIITMOAJIKWII ;

Rlla mpencraBiaser cobom Ci—-Cralkuil Ci1—CoTalloTeHaJIKWII;

Rl mpencraBiaser cobom Ci—-Cralkmil miam Ci1—-CerajloTeHaJIKUII;

Rl2 mpepmcraBidgeTr coboim H miam Ci1-CzajKnil; |

R4 npencraBisgeTr coboit Ci-Czankui miay Ci1—Ci3TalloTeHaJIKWII.

3. CoemmuHeHMe IO I. 2, TOe

Cao-
Ca-
Ca-
Ca-

R! mpemcraBiser coboimm Ci—-Cealkmy, Cz-CeasyikeHmy, Co2—CealIKMHWII,

Ci—-CeTrajioreHaJIKUJI, Ci1—-CesaJIKOKCH, C3—-CeaJIKEHUJIOKCH,

CeaJIKMHMUIIOKCH, C1—-CerajiIoTeHAaJIKOKCHU, Ci—CeraJioreHaJIKEHUIJIOKCH,

CeLIMKJIOAJIKOKCH, C4—CeLIMKJIOAJIKMJIAJIKOKCH, C2—-CellMaHOAJIKWII,
CeliMaHOAJIKOKCH, C1-CeaJIKUJIITHO, C1—-CeTaJIOTeHAJIKUIITHO I
CeaJIKEHMJIITHO ;

R?2 mpencraBjysgeT cobor rajiorTedH mim Ci—CaaJIKui;
KaxOel R3 He3aBMCHUMMO IIpelcTaBJisgeT coBoM TaJloTeH, LMaHo,

C1—Cpajyxkwmi, C2-ChaJyiIkeHMJI, C2—-CyhaJIKMHWJI, Ci—-CyTrajyioreHalJikuJ,

Cs-
Cs-
Co-
Ci-

CHO,
Co-
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CyrajJioreHaJIKeHuII, Co—-CyrajsioreHaJIKMHWII, C3—CeLIMKJIOAJIKWII,
CeT'aJIOTeHLIMKJIIOAJIKNII, Co—-CeasIKMIIKApPOOHWMII,
CeTaJIOTeHAJIKMUIIKApOOHWIT, Co—CeaJIKOKCUKAPOOHNUII, Ci1—-CgaJIKOKCH,
CaragioreHaJiIkOkCcH, Cr—CealiIkOKCHaJIKUII, Cz—-CeTalJIOTeHaJIKOKCHMAJIKWII,
CeLMaHOAJIKMII MM —SOnpR4;

R5> mpencraBjyserT cobort Ci—-Cealikngl miu Ci-CelallIoTeHaJIKWII;

Kaxnoeni R4 HesaBUcHMMO HpelcTaBjgeT cobom Ci-CsaljKuil; u

m paeHsetrca 0, 1 miam 2.

4. CoemmHeHMe IO II. 3, TOe

A mpencrTaBJfgeT codom A-1 mam A-2;

Cs-
Cao-
Ci-
Ca-

R! mpemcraBiser coboimm Ci—-Cesalkmy, Cz-CeasyikeHmy, Co2—CealIKMHWII,

Ci—-CerajioreHaJIKUJI, Ci1-CesaJIKOKCH, C3—-CeaJIKEHUJIOKCH,
CealIKMHUJIOKCH, Ci1—CeTaJIOT€HAJIKOKCH, C3—CeTaJIOTEeHAJIKEHUIIOKCH,
CeliMaHOAJIKWJII, C2-CeliMaHOAJIKOKCH, C1—-CeaJIKMJITHO,
CerasjiorTeHaJKUITHNO MM Ci1—CeaJIKEHUIITUO ;

R?2 mpegncTaBigeT coboM TajoreH wmiu CHsz;, u

KaXxIOelM R3® He3aBUCHMMO IIpeIdcTaBjgeT CcoOoM TajioTeH, LMaHo,
Caayikuiyl mym C1—-CaTraJioTeHaJIKMUII .

5. CoemmHeHmMe 110 1. 4, rmoe

A mpemncTaBJisgeT coboum A-1;

Cs-
Co-
Ci-

Ci-—

Rl mpemncraBiasgeTr cobomt Ci—-Ceadikuii, Cz-Ceajikenmii, Co—CsaJIKMHUII,

Ci1—CerajioreHaJIKnJI, Ci1—CeaJIKOKCH, C3—CeaJIKEHUJIOKCH,
CeaJIKMHMUIIOKCH, C1-CerajioreHaJIKOKCH, C3-Ce¢rajioreHaJIKEeHUIJIOKCH,
CealIKMJITHO, Ci1—-CerajioTeHaJIKMITHO Wi Ci1—-CeaJIKEHUIITUO ;

Z mpencrTaBjsaeT cobou O;

R?2 mpegncrTaBideT coBoM TaJloTeH;

Kaxnoeli R3 HesaBMCUMO IIpedcTaBJgeT cofoM TajloTeH, LMaHo,
Czaynkuil myiu Ci1-CirajioreHaJIKWUII; U

m papHseTcd 1 miam 2.

6. CoemmHeHMe o . 4, rme

A mpencTaBJigeT cobou A-2;

RL OpelcTaBJIgeT cobon C1-Cealkmn, Co—-CealIKeHUJI,
CerajioreHaJikmJi, Ci—-CsaJIKOKCH mJIM Ci1—CeraJIOTeHAaJIKOKCU;

Z mOpencraejseT cobou O;

R?2 mpencrarJjseTr cobom F, Cl miam Br;

KaxOel R3 He3aBMCUMO IIpelcTaBJgeT cobo¥ TajloTeH, LMaHo,

Cs-
Ci1—

Ci-

Ci-

Ci-—
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Ceanikmili miam Ci1—-CpraJioTeHaJIkKUII; U

m paeHsAeTca 0 mym 1.

7. CoemmHeHMe IO II. 2, T'Oe

B mnpencrarjdgeT cobtom O;

R! mpemcrariseT cobom Ci-Csalkmy, Co-CeasikeHmy, Cz—CealIKMHWII,
Ci1—CeTalJioTeHaJIKWUJI, Ci1—CeaJIKOKCH, C3—CeaJIKEHUIIOKCH, Ca—
CeaJIKMHUJIOKCH, C1—CeTaJIOTEeHAJIKOKCH, Ca—CeraJIOTeHaJIKEHUIJIOKCH, Co—
CeliItaHOAJIKUJI, C2-CeliMaHOAJIKOKCH, C1-CeaJIKMJITHO, Ci-
CeTaJioTeHaJKMIITNO MM Ci1—-CeaJIKEHUIITUO ;

Z TpencrarjsaeT cobou O;

R2 mpencraBJysgeT coboi rajiored mim CHs;

Kaxnoell R3 Hes3aBMCUMO IIpedcTaBJgeT cofor rajioreH, LmaHo, Ci-
Csankmi miam Ci1—-CsTaJIoTeHaJIKMUII; U

m paeBHseTCcd 1 mam 2.

8. CoemmHeHMe 10 II. 1, HOpelcTaBidpmee cobon3-[ (b-xjop-2-
IVPUMUOVHWIL) OKCKU] —2- (5, 5, 5—TpudToprieHTII) OeH30HUTPWIIA .

9. TepbuuroHas KOMIIO3UILMKA, cColepXallas COeOMHEHMe II0 JIOOMY
M3 n.no. 1-8 ®M OO MeHblleM Mepe OOMH KOMIIOHEeHT, BHOPaHHEM U3
TPYNIE, COCTOAMEN M3 I[IOBEPXHOCTHO-aKTHBHEX BeIECTB, TBEepPOHX
pazbaBuUTeNeN U XUOKUX pa3baBUTeJel.

10. TepbuuMOHas KOMIIO3MLMKA, CcomepXallasg COeIMHeHHue II10 JIOoMYy
3 0n.0o. 1-8, 10O MeHblleM Mepe OIMH HIONOJHUTEJBHEM aKTUBHBI
VMHTPEeOVeHT, BHOPAaHHHEM M3 TPYIIH, COCTOAMNEeN M3 OPYTUX TepOULMIOB
M aHTUIOTOB TepOMUMOOB, ¥ IO MeHbIelM Mepe OIMH KOMIIOHEHT,
BHIOpPaAHHBIM M3 TPYIOH, COCTOAmEeM M3 MNOBEPXHOCTHO-aKTUMBHEIX BEMeCTB,
TBepPOHX pasbaBUTeJIel U XUOKUX pas3baBuTelel.

11. TepbuumnHasg CMeChb, cCcoIepXallad (a) coeOMHeHMe 10 JIOOMY
3 n.n. 1-8 m (b) 0o MeHBmMEeN Mepe OIMH IONIOJIHUTEJILHEM aKTUBHHM
VMHTpeOueHT, BHOpaHHEM u3 (bl) wHuHTHOMUTOPOB QoTOCHMCTeMel I1I, (b2)
VHIVOUTOPOEB CHMHTA3HE aleTOoI'MOPOKCUKMUCIIOT (AHAS), (b3) MHIMOMTOPOB
anetTni-CoA-kapbokcuna3u (ACCaszwe), (b4d) MMMETHMKOB aykKcuHa, (bb)
VHTUOUTOPOB CHMHTASBHE 5—-eHOJNNUMPYBUJIMMKMMaT-3-pochaTa (EPSP), (b6)
OMBEPTOPOB BJIEKTPOHOB bpoTOCHCTEME I, (b7) MHIMOUTOPOB
[IPOTONOPOUPHMHOTEHOKCU O A 3L (PPO), (b8) MHIUMOUTOPOB
TJIyTaMUHCUMHTEeTa3e (GS), (b9) MHIUOUTOPOB SJIOHTA3H XUPHEX KUCIOT

C OuUeHb NIJMHHOM ULenvi (VLCFA), (b10) WMHIMOMTOPOB TpPaHCIOPTAa
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ayKCHHa, (b1l1) MHTUOUTOPOB dUTOEeHIIecaTypas3H (PDS), (bl2)
VHTUOUTOPOB 4-TUOPOKCUPEHUIIINPYBATOUMOKCUT €HA 3H (HPPD), (b13)
VHITUOUTOPOB TOMOTEeHTHU3aTCOJIaHe3uUJITpaHchepass (HST), (b14)

MHITUOUTOPOB OMOCHMHTE3a LeJUIJIO3H, (bld) mpyrux repbuumMooB, B TOM
uyciyie CpencTB, IIpepHBallMxX MUTO3, OPTaHWUYeCKMX  MBIIbAKOBUCTHX
CoenMHeHuN, acyJiaMma, opomMoOyTHOE, LIMHME TUJIMHAE , KyMUJIYPOHAa,
oasoMeTa, ompeH30KBAaTA, OMMpPOHA, sT70BeH3aHuIa, daaypeHoJia,
docammHa, GQocaMMH-aMMOHMS, TIMIOaHTOUMIMHA, MeTaMa, MeTUJIOMMPOHAa,
OJIEMHOBOM  KMCJIOTH, OKCa3MKJIOMedOoHa, IeJJapTOHOBOM  KUCJIOTHL WU
nupudyTukapba, u (bl6) aHTHUIOTOB TeplBUIMAOB; a TakxXe COJen
coemuHenutt (bl)-(blo).

12. TepbuumnHasgs CMeChb, coepXallagd (a) coeOMHeHMe II0 JIOOMYy
3 n.n. 1-8 m (b) 0o MeHBmNEN Mepe OIMH IONOJIHUTEJILHHEM aKTUBHBM
VMHTpenOueHT, BHOpaHHEM u3 (bl) wuHTHOMUTOPOB OdoTOCHMCTeMEl I1I, (b2)
VHIMOMTOPOB CUMHTA3HE aleToI'MOpoKcHukMcIoT (AHAS), (b4) MMMeTHKOB
aykcuHa, (bb) MHIMOMTOPOB CHMHTAS3HE 5-eHOJNIUPYBUJINKMKMMAT-3-dochaTa
(EPSP), (b7) WMHTUMOMTOPOR MNPOTONOPOUPMHOTEeHOKCHIasu (PPO), (b9)
VHTUOMTOPOR DJIOHTA3H XMPHEX KMUCJOT C OUeHb OJMHHOM Lenbi (VLCFA)
n (bl2) MHIUOUTOPOB 4-I'MOPOKCUOEHUIINIMPpYBaTOMOKCUIeHa3s (HPPD) .

13. TepbuumiHas CMechb, comepxallad (a) CoeOMHeHue IO IIO0
JodoMy M3 I.I. 1-8 u (b) 10 MeHbIEeM Mepe OOMH IOMIOJIHUTEJILHBIN
AKTUBHEIM MHTPEeOMEeHT, BHOPaHHHM W3 TPYIIOH, cocTodmen wu3s 2,4-D,
aleToxJjopa, ajlaxJjopa, aTpas3uHa, OPOMOKCHMHMIIA, feHTas0Ha,

OULMKIIONMPOHAa, KapbeHTpasoH-3Tuia, KIlopaHcyJaM-MeTuja, IUKaMOH,

OVMeTeHaMa-—-p, diopacyiama, daydeHaueTa, dIIyMMOKCasMHa,
GIYyIUPCYJIbEQYPOH—MeTUIIa, GIIYPOKCUNIUP—MENITUIIA, audocarTa,
rajJaykcupeH-MeTmIia, nzokcadpIyTOoJa, MCPA, Me30TPUOHAE,
MeToJIaxJjiopa, MeTCYJsEOYPOH-MeTUIa, HUKOCYJLQYPOHE,

nMpacyJiabsdoToia, nMpokcacyJbdoHa, NIMpoKCcyJaMma, pPUMCYJIBOYPOHA,
cabpaydbeHaumia, TeMOOTPUOHaA, THUOEHCYILEOYPOH-MeTUIIa, TollpaMasoHa U
TpUOeHYypPOHa .

14. Crnoco® KOHTPOJIS POCTa HexeJlaTeJIbHOM pacTUTeJILHOCTH,
IpenycMaTPVB AU IpUBeeHnE B KOHTAaKT PacTUTEJIEHOCTM  WJIMU
OKpYyXawniemn ee Ccpenu C TepOULIMIOHO SQOEKTUBHEIM  KOJIMUECTBOM
CoeIVMHeHUs o JwdomMy M3 II.II. 1-8.

15. Cnoco® KOHTPOJIA pPOCTa HexXeJaTeJIbHOM pPacTUTEeJBHOCTU B
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MecTe opomspacTaHmug TeHeTUUeCKHU MOOMOUUIMPOBaHHEX pacTeHu,
KOTOPHE  XapaKTepusyoTcd IOIpM3HakKaMu IIepeHOoCHMMOCTM  rJmdbocarTa,
[IepeHOCUMOCTHA rodocuHaTa, [IepeHOCUMOCTHA repbuumuna,
MHTUOMPYIIMETO ALS, [IepeHOCUMOCTHA OMKaMOH, [IePEeHOCUMOCTHU
VMMOA30JIMHOHOBOTO Tepbuuuna, IIepeHOCHUMOCTM 2,4-D, TIIepeHOCUMOCTHU
HPPD u MNepeHOCHMMOCTM Me30TPpMOHAa, BKJOUAKIMUN IpUBedeHMEe B KOHTAKT
PACTUTEJILHOCTY WM OKpyXaolmel ee Ccpedb C Tep®uumiHo »bdeKTHBHBM
KOJIMUeCTBOM COeIMHEeHMS II0 JiowboMy M3 .. 1-8.

[Io mDOBepeHHOCTHU
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