202292876 Al

(19) EBpa3unckoe 21 202292876 13 Al
naTeHTHoOe
Be4gOMCTBO
(12 OIMMUCAHUE U30BPETEHUS K EBPAZUIICKOM 3ASIBKE
(43) Aara ny6nukauum sasiskm (51) Int. Cl. CO7D 205/08 (2006.01)
2022.12.01 AOIN 43/34 (2006.01)
(22) [ata nonaum 3aaBku
2021.04.01
(54) BETA-JJAKTAMBI U UX IPUMEHEHUE B KAYMECTBE 'EPBULIU/I0OB
(31) 20169421.3 (72) Waobperatens:
(32) 2020.04.14 Hummepman T'ynrtep, Kopaec Mapkye,
(33) EP 3aiizep Toouac, Kpemep I'epa, HoroTon
(86) PCT/EP2021/058569 Tpesop Yuiabsim, Kamne PyT, 3aiin
(87) WO 2021/209268 2021.10.21 Tomac, Monen ®uaunn Pyxu (DE)
(71) 3assurens: (
74) TMpepcrasutens:
BAC® CE (DE) Becenunkuii M.B., KyzenkoBa H.B.,
Kaxcuc P.A., Beioycos 10.B., Kyaukos
A.B., Ky3neunosa E.B., CokoJioB P.A.,
Kysunenosa T.B. (RU)
(57) M3o00perenue otHOCHUTCS K coenuHeHusM popmyibi (1)

R R o
4 &{;l?
R—z‘ :>—N N Y
-
R ®RR R0
¥ K UX TIPUMEHEHHIO B KadecTBe repOuIuIoB. B ykasanHoit popmymne R'-R’ pescrasasior co6oii rpymmsL,
TaKue KaK BOJOPO, TAJIOTeH MM OPraHWYeCKUE TPYIIIbl, TAKUE KaK AJNKWI, aJKeHWI, aJIKWHUI, WIIH
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OTHOCHUTCA K KOMIIO3HMIIUH, coz[epxcalueﬁ TaKO€ COCAMHCHUE, U K €€ IMPUMCHCHUIO JIA 60131:-61)1 C
HEXXeJlaTeIbHOI PaCTUTCIbHOCTBIO.
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BETA-JIAKTAMBI U UX ITPUMEHEHHWE B KAUECTBE I'EPBUIIM/IOB

Hacrosmee nzobpeTeHne oTHOCHTCS K OeTa-IaKTaMHBIM COEIMHEHUSM H K
cozepikaluM Ux komno3unusMm. M3o0pereHne Takke OTHOCUTCS K MPUMEHEeHUIo OeTa-
JAKTAMHBIX COCTMHEHUH MM COOTBETCTBYIOLIUX KOMITO3ULIMH 1151 OOpBOBI €
HEJKeJIaTeIbHOU PACTUTENBHOCTHIO. KpoMe Toro, nzodpereHne OTHOCHTCS K crmocobam
NpUMEHEeHUs OeTa-JTaKTaMHBIX COeAUHEHUN MJIM COOTBETCTBYIOLIUX KOMITO3ULIHI.

Hns  OoppOBI ¢ HeXeENaTeJbHOW  pAaCTUTENIBHOCTBIO,  OCOOEHHO B
CENIbCKOXO3sINCTBEHHBIX KYJbTYpax, CYIECTBYET IMOCTOSHHAs MOTPEOHOCTh B HOBBIX
repOunuaax, oONamaroIINX BBICOKOH AaKTUBHOCTBIO M CEJIEKTUBHOCTBIO TIPH
CYIIECTBEHHOM OTCYTCTBUM TOKCUYHOCTH JUISI JTIOJE€H U JKUBOTHBIX.

B 3asBrax WO12130798, WO14048827, WO14048882, WO1822898S5,
WO18228986, WO19034602 1 WO19145245 onucansl 3-peHUITN30KCA30IUH-S-
KapOOKCaMHUAbI U UX MPUMEHEHHE B Ka4eCTBE repOUIUIOB.

B US3958974 onucanbl N-apun3aMelleHHble a3€TUANHOHBI U UX IPUMEHEHUE B
Ka4ecTBe repOUInIOB.

CoenuHeHHs U3 U3BECTHOrO YPOBHS TEXHHKH 4YacTO O0Jamar0T HEIOCTATOUYHOH
repOMLMIHON aKTUBHOCTBIO, B YAaCTHOCTH, NPH HHU3KUX HOPMAax BHECEHHS W/MIH
HEYJOBJIETBOPUTEJIBbHON CEJIEeKTUBHOCTBIO, NPUBOJASLIEH K HU3KONW COBMECTUMOCTH C
CeJIbCKOXO035INCTBEHHBIMU KYJIBTYyPaMHu.

COOTBETCTBEHHO, IIEJIbI0 HACTOSILIEro H300peTeHHsl SBIsAETCA oOecredyeHue
COeNMHEeHUN, 00MagarmuX CHUIbHOW repOUIIMIHON aKTUBHOCTHIO, B YACTHOCTH, JaKe
IpU HU3KUX HOPMaxX BHECEHHs, JOCTATOYHO HU3KOW TOKCUYHOCTBIO IS 4YEJIOBEKa H
JKUBOTHBIX M/MJIA BBICOKOW COBMECTHUMOCTBIO C CEJIbCKOXO035IHCTBEHHBIMU KYJIBTYPaAMH.
bera-nakTamMHble COEOWHEHUS TAaKXK€ JOJUKHbI MPOSABIATh IMHPOKUH  CIEKTP
AKTUBHOCTHU MPOTHUB OOJBIIOr0 KOJHYECTBA PA3TMYHBIX HEKEJIATEIbHBIX PACTEHUM.

OTH W Jpyrue Lenu OOCTUTalT ¢ noMouplo coenuHeHui Qopmynsr (D),
ONpEeNEeNeHHBIX HUJKE, BKJOYAs UX NPHEMIIEMbIE IJIs CEJbCKOTO XO3SHCTBA COJIH,
aMHUJIBI, CJIOKHBIE 3PUPBI NN THOIPUPBHIL.

CooTBeTCTBEHHO, HAacTOsee n300peTeHne 00ecednBaeT COeANHEHUs (POPMYJIbI

(1)
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B KOTOPOU 3aMECTUTENIH UMEIOT CIEAYIOUIUe 3HAYEHHUS

R'  Bomopox, (C,-Cs)-ankun, (C3-C4)-mukmnoankui, (C,-Cs)-ranorenankun, (C,-
Cs)-ankenun, (C,-Cs)-ranorenankenun, (C,-Cj)-ankunun, (C,-C;)-rajoreHaiKuHUI,
(C1-Cs)-ankokcu-(C,-Cs)-ankmin, (C;-Cs)-ankokcu, (C1-Cs)-rajoreHaakoKcu,

R? Bomopox, ramoren, ruapokci, unaxo, (C,-Cs)-ankmi, (C1-C3)-
ranorenankui, (C,-Cs)-ankokcu, (C;-C;)-rajioreHalkoKCH,

R’ Bomopox, ramorew, HUTpPO, ruapokcui, nquano, (C,-Cs)-ankm, (C,-Cs)-
rajgoreHankui, ruapokcu-(Ci-Cs)-ankun, (Cs-Cs)-unknoankui, (C3-Cs)-
rajoreHnukaoankui, ruapokcu-(Cs-Cs)-uukioankun, (C,-Cs)-ankokcu, (C1-C3)-
ranorenankokcu, (C,-Cs)-ankokcukapbonun, (C,-C;) ankenun, (C,-Cs)-
ranorenankenmn, (C,-C;) ankunumin, (C,-C;)-ranorenankunui, (C;-C;)-ankunruo, (C,-
Cs)-ankuncynspunmi, (C;-Cs)-ankuiacyabGoHuT,

R* Bomopox, ramoren, ruapokci, uuaxo, (C,-Cs)-ankmn, (C1-C3)-
ranorenankui, (Cs;-Cy)-ranorennuknoankui, (C,-Cj)-ankokcu, (C,-Cs)-
ranorenankokcH, (C,-Cs)-ranorenankenun, (C,-Cs)-ranorenankunmi, (C,-Cs)-
AJKHUJITHO;

R’  Bomopox, rajores, HUTPO, ruapokci, wnano, (C1-Cs)-ankmi, (C1-Cs)-
rajgoreHankui, ruapokcu-(C-Cs)-ankun, (Cs-Cs)-unknoankui, (C;-Cs)-
rajoreHukaoanku, ruapokcu-(Cs;-Cs)-uukioankui, (C,-Cs)-ankokcu, (C,-C3)-
ranorenankokcH, (C,-Cs)-ankokcukapoonun, (C,-C3) ankenun, (C,-Cs)-
ranorenankenun, (C,-Cs) ankunuin, (C,-Cs)ranorenankunui, (C;-Cs)-ankuntuo, (Ci-
Cs)-ankuncynbspunmi, (C;-C;)-ankuiacyabGoHuT,

R® Bomopox, ramoren, ruapokcit, nuaxo, (C,-Cs)-ankun, (C;-Cs)-
ranorenankui, (C,-Cs)-ankokcu, (C;-C3)-rajoreHalKkoKCH,

R’ Bomopox, drop, unano, umm (C,-Ce)-ankm, (C3-Ce)-umknoankmi, (C3-Ce)-
ankeHw, (C,-Ce)-ankunmi, (C;-Ce)-aqKOKCH, KKl U3 KOTOPBIX 3aMeIleH
NOCPEACTBOM M PagMKaJIOB, U3 IPYIIBI, BKIOYaKmed B ceds gprop, xiop, Opowm, #ox,

ruapokcu, nuano u (C;-Cg)-ankokcu;
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R® R’ KaXXAbIH HE3aBUCUMO BOJIOPOX, rajiorex, uunano, unu (C,-Ceq)-ankun,
(C1-Ce)-ankokcu, KaXXIbli U3 KOTOPBIX 3aMEIIeH MOCPEACTBOM M PaguKajoB, U3
IpyMIbL, BKIOUarOIed B ceds Gprop, xyop, Opom, o U HUAHO, WU

R* u R’  06pasyroT BMeCTe C aTOMOM yrieposa, ¢ KOTOPBIM OHH CBS3aHbI,
HAaCBIIEHHOE, YaCTUYHO WJIM MOJHOCTbIO HEHACHILIIEHHOE TPeX-MATUUJIEHHOE KOJIBLO,
coaepkaliee, TIOMUMO 3TOTO aTOMa yrjiepoaa, ( aTOMOB yIrjIepoaa U n aTOMOB
KHCJIOPOa,

X cBa3b (X°) win ABYXBaJeHTHOE 3BEHO M3 TPYIIIIbI, BKIOYAKOMEH B cebs

xh, (X3, (X)), (XH, (X°) u (X°):

1 10 11 14

10 11
RO R R'GR R'Q R'R™
x N R
R12 R13

r'? R
x) o) o)
10 R
L0 RUR™ R L0 R
M \\ }g(o
12 R"2 R13\\
) ) ) ;

R'"-R"  kaxnblii He3aBHCHMO Bojpopon, hrop, Xaop, Opom, Hox, TUAPOKCHII,
nuano, CO,R®, CONRde, NRbCOzRe, R?, umu (C1-Ce)-ankuin, (C3-Cs)-uuKaoankun,
(Cy-Cg)-ankenmnn, (C,-Ce)-ankuHu, KaXKAblii U3 KOTOPHIX 3aMEIleH MOCPEACTBOM m
paauKajaoB, U3 TPYIIBI, BKIHOUYammen B ceds Grop, xyuop, OpoM, HOI, THAPOKCUIT U
uuano, win (Ci-Ce)-ankokcu, (C3-Ce)-unknoankokcu, (Cs;-Ce)-ankenunokcu, (C3-Ce)-
ankuauaokcu, (C,-Cs)-ankuntuo, (C,-Cs)-ankuncynsdunmi, (C,-Cs)-

AJKHUIICYNb( OHWII, KaKIbIH U3 KOTOPBIX 3aMeIeH MOCPEACTBOM M PaaUKaIOB, U3
IPYMIbI, BKJOUarOIeid B ceds ¢prop, xmop, Opom, fion, uunano u (C;-Cy)-ankokcu;

Y  BOXOpPOXA, LMAHO, TUAPOKCHUI, Z,

Wiu

(C1-Cp)-ankun, (C5-Cg)-unknoankun, (C,-C;)-ankenun wiu (C,-Cy;)-ankuHum,
Ka)XIbIi U3 KOTOPBIX 3aMeI[eH MOCPEACTBOM M PaaMKAaIOB, U3 TPYIIIbI, BKIIFO YA el
B ce0s ¢rop, xJaop, Opom, o, UHAHO, TUAPOKCHUII, ORY, Z, OZ, NHZ, S(0)nR?,
SO,NR"R?, SO,NR"COR®, CO,R®, CONR"R", COR®, CONR®SO,R? NR°R,
NRPCOR®, NR?CONR®R®, NR"CO,R®, NR"SO,R® NR"SO,NRR¢, OCONRR,
OCSNRPR®, PORR" u C(R")=NOR®;
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Z  Tpex-, YeThIpex-, MATH- UM MEeCTUUYJIEHHOE HACBIIEHHOE, YaCTUIHO
HEHACBIIIEHHOE, MOJTHOCTHI0 HEHACHIIIEHHOE UJIN apOMaTHYeCKOe KOJbLO, 32
UCKJIIOUeHNeM (peHuna, KOTopelil 00pa3oBaH U3 I AaTOMOB YIrJIepoa, N aTOMOB a30Ta, N
aTOMOB C€pbl U N aTOMOB KHUCJIOPOAA, U KOTOPbIH 3aMeIleH m paguKalaMu U3 CPYIIIbI,
Brouaromeii B cebs CO,RS, CONRPR", S(0),R? SO,NRRY, SO,NR’COR®, COR®,
CONR‘SO,R?, NR°R®, NR’COR®, NR"CONR‘R®, NR"CO,R®, NR’SO,R",
NR°SO,NR°R®, OCONRPR®, OCSNRPR®, POR'R'u C(R?)=NOR®, R®, R, R° u R, u
IIPU 3TOM aTOMBI CEPBI U aTOMBI yTJIEPO1a HECYT N OKCOTPYIII;

R*  (C,-Ce)-anxun unu (C;3-Cg)-LUKIOANKHUIN, KaKAbIH U3 KOTOPHIX 3aMeIleH
NOCPEACTBOM M PaIMKaJIOB, BRIOPAHHBIX M3 TPYIINBI, BKIKOUamomel B cedst ¢prop,
xJiop, Opowm, ion, unano, rugpokcu u (C,-Cs)-ankokcu;

R  Bomopox, (C,-Cs)-ankokcu mnu R?;

R°  ¢rop, xaop, 6pom, toxn, nuano, ruapokcun, S(0O),R? unn (C,-Cs)-ankokcu,
(C5-Cy)-ankennnokcu unu (Cs;-Cgq)-alKUHUIOKCH, KAJKIBIH U3 KOTOPBIX 3aMelleH
NOCPEACTBOM M PaIMKaJIOB, BRIOPAHHBIX M3 TPYIINEL, BKIHOUaromel B cedst ¢prop,
xJjiop, Opom, unano u (C,-C;)-ankokcu;

R?  Bomopoxn min (C,-Ce)-ankui, (C3-Cg)-umknoankun, (C,-Cy)-ankennn, (Cs-
Ce)-uuxnoankmi-(C,-C;)-ankun, penmn-(C;-Cs)-ankmn, pypanmi-(C,-C;)-ankun unu
(C,-Cy)-ankuHUI, KQXKABIH U3 KOTOPBIX 3aMeIleH MOCPEACTBOM M PAIUKAJOB,
BHIOPAHHBIX M3 IPYIIbL, BKJIOYaKIe B ce6s prop, xaop, 6pom, nuano, CO,R?,
CONRth, (C1-Cy)-ankokcu, (C;-Cs)-ankunruo, (C;-Cs)-ankuncynpdunuin, (C,-C;)-
anKuICyabGoHuI, GeHunTHo, GeHuacyabGuaun u GeHuICcyabdoHuI,

R® RY

RY  (C,-Cs)-anxun wiu (C1-Cs)-ankokeu;

R"  Bomopoxn mn (Ci-Ce)-ankui, (C1-Cy)-ankokcu, (C3-Ce)-uuxnoankui, (Ca-
Cy)-ankenun, (C,-Cg)-ankokcukapOouun-(C,-Ce)-ankun, uiau (C,-Cy)-ankunmn,
KKl U3 KOTOPBIX 3aMEIeH MTOCPENCTBOM M PAaJMKAIOB, BBIOPAHHBIX U3 T'PYIIIbI,
BKJIFOUaroel B ceds prop, xnop, 6pom, nuano, CO,R* u (C,-C)-ankokcu;

m 0,1,2,3,4unus;

n 0, 1 unu 2;

q 1,2, 3 unu 4;

r 1,2,3,4,5 unu 6;
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BKJIFOYAs UX MPUEMJIIEMbIE B CEIbCKOM XO03sIHCTBE COJIM, aMHU/IbI, CIIOKHBIE 3UPBI
WU TUO3(UPBI, IPU YCIOBHUH, 4TO coenuHeHuss popmynsl (I) nMer0T KapOOKCUIIBHYIO
rpynmy.

Hacrosmee wnzoOpeTeHHe TakXe OTHOCHUTCS K COCTaBaM, COAEpPXKAIHUM IO
MeHbIIeH Mepe onHo coenuHeHue ¢opmynabl (I) u BcmoMorarenbHblE BELIECTBA,
OOBIYHO MCIOJIb3yEMble IJIsl IPUTOTOBJIEHUS CPENCTB IS 3AIUThl PACTCHHI.

B HacTosimeMm M300peTEeHHH TakKe MPEeNJIOKEeHbl KOMOMHALIMH, CONepIKaIlue IO
MeHbleld Mepe onHo coenuHeHue Gopmynsl (I) (koMnoHeHT A) u MO MeHbIIEH Mepe
OJHO JOTOJIHUTEJIbHOE COENMHEHHE, BBIOpAaHHOE M3 TepOMIUAHBIX coenuHeHud B
(xomnoneHT B) u cadpenepos C (kommoneHT C).

HacTtosimee wu3zo0peTeHHe TakKe OTHOCUTCS K MPHUMEHEHUIO COEIMHEHUI
dbopmyner (I) B kadecTBe repOWIUIOB, T.e. 11 OOpbOBI C HEXKeIaTEeIbHOU
PaCTHTEIBbHOCTBIO.

Kpome Toro, Hacrosimee wu3o0peTeHHe OTHOCUTCA K crmocoby OopwrOBI ¢
HEXXENATeIbHOW PACTHTENbHOCTBIO, MPH KOTOpoM repOunuaHo 3ddexTuBHOE
KOJIMYECTBO 1O MEHbIIeH Mepe omHoro coenuHeHus ¢opmynsl (I) Bo3melicTByeT Ha
pacTeHus, UX MOCEBHOM MaTepHas U/UIN UX MECTO NMPOU3PACTAHUSA.

Ecnu coenunenust popmysl (1), repobununusie coennnenus B u/unu cadenepsl
C, xak OnMMCcaHO B HACTOsILIEH 3asiBKe CIIOCOOHBI 00Pa30BbIBATh F€OMETPUUECKUE
U30Mepbl, HanpumMep usomepsl E/Z, To MOKHO HCIIOIB30BATH KaK YUCThIE H30MEPHI,
TaK U UX CMECH B COOTBETCTBHH C H300pETEHUEM.

Ecnu coenunenust popmynsl (1), repoununnasie coenuuenus B u/unu cadenepsr
C, KaK ONMHMCAHO B HACTOSILIEH 3asiBKE€ MMEIOT OUH HJIM HECKOJbKO LIEHTPOB
XUPAJbHOCTHU |, KaK CIEACTBUE, MPUCYTCTBYIOT B BUJE SHAHTHOMEPOB HJIU
AUACTEPEOMEPOB, TO BO3MOKHO HCIOJIb30BAHNE KAK YHCTHIX SHAHTHOMEPOB, TaK U
IUACTEPEOMEPOB U UX CMECEH B COOTBETCTBHH C M300pETEHHEM.

Ecnu coenunennss popmynsl (I), repbununusie coenunenuss B w/unu cadenepsr
C, kKak OMHMCAaHO B HACTOSILIEH 3afABKE HMEIOT HOHU3NpPyeMble (YHKLHOHAIbHBIE
IPYINBL, TO WX MOXHO TaKKe€ NPUMEHSITb B BHUAE HX MPHEMIEMBIX B CEJIbCKOM
xo3sificTBe conedl. Kak mpaBuio, NMPUTOOHBIMHU SIBJISIOTCS COJM TeX KATHOHOB H
KHCJIOTHO-aJJUTHBHBIE COJM TEX KHCJIOT, KATUOHBI, COOTBETCTBEHHO AaHUOHBI,
KOTOPBIX HE OKa3bIBaIOT HeOmaromnpusTHOro sdpdexra Ha repOUIUIHYI0O aKTHUBHOCTH

AKTHBHBIX COGI[I/IHeHI/II‘/'I.
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[IpennouTUTENbHBIMU KATUOHAMU SIBJISIOTCS UOHBI IEJOYHBIX METAJUIOB,
NPEANOYTUTENbHO JIUTHS, HATPUS U KaJIus, IEeJOYHO3EMEIbHBIX METAJIOB,
NPEANOYTUTENBHO KAJbLIHA U MAarHUsl, U NEPEXOAHbIX METAJJIOB, NPEANOUYTHTEIbHO
MapraHia, Meay, LMHKa U JKelie3a, KpOMe TOT0, aMMOHHS M 3aMELIeHHOTO AMMOHHUS, B
KOTOPOM OT OJHOT'O 1O YeThIPEX aTOMOB BOAOPOJAA MOTYT OBbITh 3aMEILIEHbI
nocpenctsoM C,-Cy-ankuna, runpokcu-C;-Cy-ankuna, C,-Cy-ankokcu-C;-Cy-ankuina,
ruapokcu-C,-Cy-ankokcu-Ci-Cy-ankuna, penuna unu OeH3uIa, TPEANOUYTUTETBHO
AMMOHHS, METHJIAMMOHHSI, U30TPOMMIAMMOHHS, TUMETHIAMMOHHSI,
AUU30NPONMUIAMMOHUS, TPUMETUIIAMMOHUSI, TeNITHIAMMOHUS, JOEIUIAMMOHUS,
TeTPaAeMIAMMOHHS, TETPAMETUIAMMOHUS, TETPAITUIAMMOHUS,
TeTpabyTHIAMMOHHUS, 2-THAPOKCHITUIAMMOHUSA (COJIb OJaMHUHA), 2-(2-THAPOKCHIT- 1 -
WJ1)aMMOHUS (COJIb AUOJAMHHA), TPUC(2-THAPOKCUITHI )AMMOHHUS (COJIb TPOJIAMHUHA),
TpUC(2-THAPOKCHIIPOTINI)aMMOHUSA, OCH3UJITPUMETHIAMMOHHS,
O6enzunTpusTIiIaMMOHus1, N,N,N-TpUMETHI3TaHOJIAMMOHHUSI (COJIb XOJINHA), KPOME
TOro, UOHBI poconms, noHbI cynbdonus, npeanodyrurenbHo Tpu(C-Cy-
aJKWI)CYNb(GOHUS, TAKHE KaK TPUMETUIICYIb(POHUSA, U HOHBI CYJIb(POKCOHUS,
npenmnoututeabHo Tpu(C-Cy-ankuin)cynbHOKCOHUsI, ¥, HAKOHEI, COJIH
MHOT'OOCHOBHBIX aMUHOB, Takue kak N,N-0uc-(3-aMUHONPONMUI)METUIIAMUH U
TUSTUIIEHTPUAMUH.

AHHMOHAMHU NPUTOAHBIX KHCJIOTHO-aJJUTHBHBIX COJIEH B EPBYIO OdYepeb
SABJISIOTCS Xjopun, Opomun, Gropua, ruapocyibdat, MeTHICYIbdat, cyiabdar,
nuruapodocdar, ruapodocdar, Hurpart, bukapOoHaT, kapOoHAT, rekcad TOPCUIHKAT,
rekcapropdocdar, 6enzoar, a Takke aHUOHBI C1-C4-aJKAHOBBIX KUCJOT,
NpeAnoYTUTENbHO (OPMHAT, alleTaT, MPONMUOHAT U OyTHUpAT.

Coenunenust popmynsl (1), repoununuasie coenunenuss B u/unu cadpenepn C, kak
OMHMCAaHO B HACTOSIIEH 3asiBKe, UMEIOLINE KapOOKCHIBHYIO TPYIIy, MOTYT OBITh
UCIIOJIb30BAaHbI B BUJI€ KUCJIOTHI, B BUJE IIPHUEMJIEMON B CEIbCKOM X O35 CTBE COJIH,
KaK YKa3aHO BBIIIE WUJIU JK€ B BUJE MPHUEMIIEMOTO B CEJIBCKOM XO35HCTBE
NPOU3BOAHOI0, HAIPUMEP, B BUAE aMUIOB, TAKUX Kak MOHO- U Au-C;-Ce-aaKkuiaaMubl
WU apUJIAMHUJBI, B BUJIE€ CIOKHBIX 3(UPOB, HAIIPUMEp, B BUIE AJNIMJIOBBIX CJIOKHBIX
3¢ upoB, MpomapruiIoBbIX CI0XHBIX 3¢UpoB, C;-C o-adKUIOBBIX CI0KHBIX 3(UPOB,
AJTKOKCHUAJIKMJIOBBIX CJIIOKHBIX 3QHUPOB, CIOXKHBIX TeQypui-((Terparuapodypan-2-
WJI)METHII)OBBIX 3(UPOB, a TAK)KE B BUIE CIOXKHBIX THO3(UPOB, HAIIPUMED, B BUAE

cnoxHbIX Ci-Cio-ankuntuosupos. IlpeanoururenpbusiMu MoHO- U AU-C1-Ce-
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aJIKUJIaMHUaMHU SBJISIFOTCS METUJI- U JUMeTUNaMubl. [lpeanodrurenbupiMu
apuIaMuJaMH SBJISIFOTCS, HAIPUMEP, AHUJIHUABI U 2-XJIOPAHUIUIBI.
[IpeanoYTUTENBPHBIMH AJKHJIOBBIMH CJIOKHBIMU 3 UPaAMU SIBISIIOTCS, HAIIPUMED,
METHJI, 3TUJI, POIKJI, U30TPOMII, OyTUN, N300yTHNI, meHTua, Mekcui (1-
METHJITEKCHIT), MeNTUJ (1-MEeTUArenTwI), TeNTH, OKTHJ WIH U300KTHI (2-
STUJITEKCHIJIOBBIE) clioHbIe 3¢ upbl. [IpennoururensHbiMu cioKHBIME C)-Cy-aqKOKCH-
C,-C4-ankunoBeiMu 3UpaMHu SBJISIOTCS HEPA3BETBIEHHbBIE WU Pa3BETBIIEHHbBIE
cnoxubie C1-C4-alIKOKCUITUIIOBBIE dPUPBI, HATTPUMED, 2-METOKCUITHUJ, 2-3TOKCUITHUII,
2-0yTOKCHAITUIIOBBIN (OyTOTHI), 2-0yTOKCUTIPOMIIOBBIN WU 3-0yTOKCUIIPOTUIIOBBIH
s¢up. [IpumMepom Hepa3BETBIEHHOTO UM Pa3BeTBIEHHOrO ciox)HOro Ci-Cjo-
ATKHITHOS QHpA SBISETCS STHITHOIDHUP.

TepMuHBI, HCTIONB3YEMBbIE JIsl OPTAHUYECKUX TPYII B ONMpPENCICHUN
MepeMEeHHBIX, MPEACTABISIOT cOOO0H, HAMpUMep, BHIPAKEHUE «TAJOTEHY,
coOupaTenbHble TEPMUHBI, KOTOPBIE MPEACTABISIOT OTAEIbHBIX YWICHOB 3TUX TPYIII
OpPraHUYECKUX E€UHUL.

ITpepuxc Cy-Cy yka3plBaeT KOJIUUECTBO BO3MOXKHBIX aTOMOB yIJIepoa B
OTAeNIbHOM ciydae. Bce yriieBonopoaable menu MOryT OBbITh MPSIMBIMH HJIU
Pa3BETBJIEHHBIMU.

rajores: ¢prop, xnop, Opom, unu fox, B ocodeHHOCTH PTOP, XJIOp UK OpoM;

AJIKWJI U aJKUJIbHBIE YaCTH COCTABHBIX I'PYII, TAKHUE KaK, HAIIpUMeEp, aJIKOKCH,
AJKUJIAMUHO, aJJKOKCUKAPOOHMII: HACBILEHHbIE HEPAa3BETBJICHHbBIEC HJIH PAa3BETBJICHHbBIC
yrieBOIOPOAHBIE paaukaibl, uMmeromue or 1 1o 10 aromoB yriepona, Hanpumep, C,-
Cio-anKku, TakOW KaKk METHJ, 3TUJ, mponui, |-meTundTui, Oyrun, 1-mMetTunnpomnun, 2-
Metuanponui, 1,1-guMeTunsTun, neutun, 1-mMmetunoytui, 2-MmetundyTun, 3-
MeTUI0yTHI, 2,2-nuMeTuanponui, 1-3tunnponun, rekcun, 1,1-qgumerunnponun, 1,2-
JTUMETUINPONUI, |-METUINEHTUI, 2-METUINECHTHU, 3-METUINEHTU, 4-METUITICHTUI,
1,1-gumerundytun, 1,2-qnumerunoyrtun, 1,3-numerundyrun, 2,2-numMetunoytun, 2,3 -
aumetunoyTun, 3,3-gumetunoytun, 1-3tundbyrtun, 2-3tundbytun, 1,1,2-
TpuMmeTuanponui, 1,2, 2-rpumerunnponui, 1-3tun-1-metuanponua u 1-stun-2-
METHUJIMPOMWJT, Te€NTHJ, OKTHUJI, 2-3TUITEKCHJI U UX TTO3UIIMOHHBIE U30MEPhI, HOHUJI,
OeWJI U UX MO3ULIMOHHBIE U30MEPHI,

rajJJOr€HaJ KU aJIKUJIbHBIE TPYIIbI C IPSIMON WK Pa3BETBICHHOHN IE€TbIO,
conepskamue ot 1 7o 10 atomoB yriepona (kak yka3aHO BbIIIE), Ie HEKOTOPbIe WU

BC€ aTOMBI BOAOpPOAA B 3TUX I'pyIllaxX 3aMCHCHbBI ATOMaMH raJior€¢Ha, KakK yKka3aHO
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BbIlIe. B OJHOM BapuaHTe OCYIIECTBJIEHUS AJKUIbHbIEC TPYIIbl 3aMEIIEHBI TTO
MEHbIIEN Mepe OJAUH pa3 WU MOJHOCThIO OTAEJIbHBIM aTOMOM TraJIOT€Ha,
MPEeano4YTUTEIbHO (TOPOM, XJIOpOM uinu 6pomom. B apyrom Bapuanrte
OCYLIECTBJIEHUS, AJIKUJIbHBIE TPYINbl YACTUUYHO UJIM MOJHOCTBIO MaJIOT€HUPOBAHBI
Pa3IMYHBIMU ATOMaMHU raJIOT€HA; B Cly4yae 3aMeUIeHU pa3IMuYHbIMU aTOMaMHU
rajioreHoB, MPEeANOYTUTENbHON sBIsieTcs KoMOuHanus xyuopa u propa. Ocoboe
npennoutenue oraatT (C-Cs)-ranorenankuny, oonee npeanoururenbHo (C1-C;)-
rajoreHaJKuIy, TAKUM KaK XJOPMETHJ, OPOMMETHJI, TUXJIOPMETHII, TPUXJIOPMETHII,
dropmern, nudpropmMeTi, TpPUPTOPMETHI, XJTOPPTOPMETHI, AUXJIOPHTOPMETHII,
xjmopaudropmerun, 1-xmopatuna, 1-Opomatun, 1-propatun, 2-propatui, 2,2-
nudropatun, 2,2,2-rpudropaTui, 2-xaop-2-gropatui, 2-xnop-2,2-gupropstui, 2,2-
auxiop-2-propatun, 2,2,2-rpuxynopatui, nearapropatuna win 1,1,1-tpudropnpon-2-
Ui,
aJIKeHWJI, a TAK)KE aJIKEHUJIbHbIE YaCTU B COCTABHBIX IPYMIIaxX, TAKUE KaK
AJIKEHUJIOKCU: HEHACHIIIEHHbIC HEPA3BETBJICHHBIC UM PA3BETBJICHHbIC
YIJIEBOAOPOAHBIE PaAUKAJbL, UMEIHUE OT 2 10 10 aTOMOB yrjepoaa u OAHY ABOWHYIO
CBSI3b B JIDOOM MOJIOXKEHUU. B COOTBETCTBUHU C U300pEeTEeHNEM MOXKET OBITh
MPEAMOYTUTEIbHBIM MPUMEHEHNE MAJIBIX aJKEHUJIbHBIX Tpymi, Takux Kak (C,-Cy)-
AJIKEHWJI, C APYTOH CTOPOHBI, TAKXKE MOXKET ObITh MPEANOUYTUTEIbHBIM HUCIIOJIb30BAHUE
OonpLINX aTKeHWIbHBIX rpynmd, Takux Kak (Cs-Cg)-ankenun. [Ipumepamu
aNKEHUJIbHBIX TPy SBISIIOTCS, Hanpumep, C,-Cg-ankeHusn, Takol Kak 3TeHud, 1-
NPOMNEeHU, 2-poneHu, |-MmeTundTenun, 1-0yrenun, 2-0yrenun, 3-0yrenun, 1-
MeTuI-1-nponenun, 2-metuin-1-nponenun, 1-meTun-2-nponeHun, 2-MeTun-2-
npomneHus, |1-neHTeHu, 2-NeHTEeHU, 3-TIeHTeHU, 4-neHTeHn, 1-meTun-1-0yTeHun,
2-metun-1-0yrenun, 3-metuin-1-0yrennn, 1-metun-2-6yrenun, 2-meTui-2-0yTeHu,
3-metun-2-0yrenun, 1-metun-3-0yrenun, 2-meTmi-3-0yTeHus, 3-MeTuiI-3-0yTeHMI,
1,1-gumeTun-2-nponenun, 1,2-numerun-1-nponenun, 1,2-numetnn-2-nponexnu, -
3Tun-1-nponenun, 1-3Tun-2-nponeHu, l-rekCeHus, 2-rekCeHun, 3-rekCeHun, 4-
FeKCEHUN, S-rekceHun, 1-metun-1-nentennn, 2-mMmetun-1-neHTesuni, 3-MeTumi-1-
NMEHTeHUN, 4-MeTul-1-neHTenun, 1-MmeTun-2-neHTeHu, 2-MeTUI-2-eHTEeHU, 3-
METHUJ-2-TIEHTEHUJ, 4-MEeTUN-2-TIEeHTEHUN, |-MeTuN-3-TeHTeHUN, 2-MeTU-3-
MEHTEHU, 3-MEeTUJ-3-TIeHTeHUJI, 4-MeTUN-3-TeHTeH U, 1-MeTun-4-neHTeHun, 2-
METUN-4-TIEHTEHUJ, 3-MeTuN-4-neHTeHun, 4-metun-4-neuredun, 1,1-qumerun-2-

Ooyrenun, 1,1-numerun-3-6yrennn, 1,2-gumerun-1-6yrenunn, 1,2-numetnn-2-0yTeHun,
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1,2-gumernn-3-0yrenun, 1,3-qumernn-1-0yrenun, 1,3-qumernn-2-0yrenun, 1,3-
auMeTui-3-0yTeHun, 2,2-guMmetni-3-0yrenun, 2,3-qumeri-1-0yrenun, 2,3 -1uMeTHI-
2-0yrenun, 2,3-qumetmi-3-0yrenun, 3,3 -qgumerui-1-0yrenun, 3,3-qaumeTni-2-
Oyrenmn, 1-stun-1-6yrenun, 1-3tun-2-0yrenun, 1-3tun-3-0yrenunn, 2-3Tui-1-
Oyrenmn, 2-3tun-2-6yrenun, 2-3tun-3-0yrenns, 1,1,2-Trpumernn-2-nponexud, 1-
5Tui-1-MeTun-2-nponexun, 1-3tun-2-merui-1-nponesun u 1-3tun-2-metun-2-
MPOTEHUIT,

raJJor€HaJKEHUJI. aJIKCHUIbHBIE TPYIIbI, KAK YKa3aHO BbIIIE, KOTOPbIE YACTUYHO
WJIY MOJTHOCTHIO 3aMeIIeHbl TOCPEACTBOM PTOopa, Xjaopa, Opoma u/miu iona,
Hanpumep, 2-xjopnpon-2-eH-1-un, 3-xaopnpon-2-en-1-un, 2,3-nuxaopnpon-2-ex-1-
un, 3,3-nuxjaopupon-2-eH-1-un, 2,3,3-Tpuxnop-2-en-1-un, 2,3-nuxnopOyr-2-eH-1-un,
2-6pommpon-2-eH-1-un, 3-6pomnpon-2-eH-1-un, 2,3-qrudbpomnpon-2-en-1-un, 3,3-
aubpommnpon-2-en-1-un, 2,3,3-tpudpom-2-en-1-un unu 2,3-nudbpom0OyT-2-eH-1-um;

AJIKUHUJ U aJIKUHUJIbHBIE YaCTH B COCTABHBIX IPYMIaX, TAKUX KAK aJKUHUJIOKCH:
HEPa3BETBJICHHBIE UJIU PA3BETBJIEHHBbIEC YTIJIE€BOJOPOAHbBIE IPYIIIbI, UMEIOLHE OT 2 10
10 aToMOB yriepona u OAHY UJIU JIBE TPOHWHBIE CBSI3H B JIIOOOM IOJIOKEHUH, HATIPUMEDP
C,-Cs-ankuHui, Tako# Kak 3TUHWI, |-nponuuawui, 2-nponudui, 1-0yrunun, 2-
Oyrunmnia, 3-0yrunmi, 1-MeTuin-2-nponuHuI, |-neHTUHWI, 2-NMeHTHHUI, 3-TTeHTUHUII,
4-nentunun, 1-merun-2-0yrunun, 1-metun-3-0yrunun, 2-metun-3-0yTuHud, 3-
meTun-1-0ytunun, 1,1-qgumetun-2-nponuHui, 1-3Tun-2-nponuHui, 1-rekcuHum, 2-
FeKCUHUJ, 3-TeKCUHUJ, 4-T€eKCUHUI, S-TeKCUHUJ, |-MeTun-2-neHTuHuI, 1-MeTun-3-
MEeHTUHWI, 1-MeTui-4-neHTUHUI, 2-MeTHI-3-IeHTUHHI, 2-MeTUI-4-TIeHTUHMWII, 3-
MeTHUJI-1-TIeHTuHUN, 3-MeTUuI-4-TIeHTUHUA, 4-MeTuN-1-nneaTuanI, 4-MeTHI-2-
neHTuHwi, 1,1-numetun-2-6ytunui, 1,1-numerun-3-6yrunui, 1,2-numernn-3-
Oytunmi, 2,2-nuMetun-3-0ytunni, 3,3-ngumertun-1-0yrunun, 1-3tun-2-0ytunm, 1-
3TUN-3-0OyTUHUN, 2-3TUN-3-0yTHHUI U 1-3THI-1-MeTHI-2-TIPOTTUHUI;

raJJOr€HAaJKUHUJ. aJIKHHUIbHBIE TPYIIbI, KaK YKa3aHO BBILIE, KOTOPBIE YaCTUYHO
WJIU MOJTHOCTHIO 3aMelIeHbl MOCPEACTBOM (GTOopa, Xjaopa, Opoma u/miu Hona,
Hanpumep, 1,1-gudpropnpon-2-un-1-un, 3-xnopnpon-2-un-1-umn, 3-6pomnpon-2-un-1-
ui, 3-ognpon-2-un-1-un, 4-propOyr-2-un-1-un, 4-xaopOyr-2-uH-1-un, 1,1-
nudropOyT-2-uH-1-un, 4-iondyr-3-un-1-uxa, S-¢propnent-3-un-1-umn, S-HonneHr-4-
uH-1-un, 6-proprexc-4-un-1-un unu 6-fioarekc-5-uH-1-ni;

LUKJIOAJKHUII, & TAK)KE [[UKJIOAJKUJIbHBIE YaCTU B COCTABHBIX I'PYINax: MOHO- UJIU

OMIMKINYECKHNe HACBIIEHHbIE YIII€BOAOPOIHbIE I'PYIbI, UMerouue ot 3 1o 10, B



10

15

20

25

30

-10 -

YAaCTHOCTH OT 3 110 6, YIJIEPOAHBIX KOJbIEBBIX YIeHOB, HanpuMmep C;3-Co-UUKI0ANKI,
TaKOW KaK LHUKJIOTPOTHII, HUKJIOOYTHI, UUKJIOTMEHTUII, UKIIOTEKCUJI, IIUKJIOTeTITHII
WU TUKJIOOKTHI. [IpuMepbl OUIIUKINYECKUX PAAUKAJIOB BKJIKOYAOT
Oounukiao[2.2.1]rentun, ournukiao[3.1.1]rentun, Ounukno[2.2.2]oKTUI U
ounukino[3.2.1]oktun. B aToii ¢cBsi3u HeoOsa3aTenbHO 3aMmelreHHbIH C3-Cg-IIUKT0ATKUIT
O03Ha4aeT UUKJIOAJKUIbHBIN paguKal, coaepk almuil oT 3 10 8 aTOMOB yrjiepoaa, B
KOTOPOM IO MEHbIIeH Mepe OAUH aTOM BojaopoAaa, Hanpumep 1, 2, 3, 4 unu 5 aTOMOB
BOJOPOMA, 3aMEHEHBI 3AMECTUTEIISIMU, KOTOPbI€ HHEPTHBI B YCIOBUSIX PEAKLIHU.
IIpumepamu nnepTHBIX 3amecturenen apisaTcsa CN, C-Cg-ankun, C-Cy-
rajgoreHankui, Ci-Cg-ankokcu, C3-Ce-nmknoankua u C;-Cy-ankokcu-Ci-Cg-anakui;

raJIOT€HUUKJIOAJKHUI U raJOr€HUUKJIOAJIKUIbHBIE YACTH B FAJIOT€HIUKIOAJIKOKCH,
raJoTeHIUKIOANKUIKapOOHUIE U T.1II.. MOHOIUKJINYECKHE HACBIIIIEHHbIE
yIJIE€BOAOPOAHBIE TPYMIIBI, coaepskamue or 3 1o 10 aToMOB yriepona B KoJiblle (Kak
yKa3aHO BBIIIE), B KOTOPbIX HEKOTOPBIE MJIM BCE aTOMBI BOJOPOJa MOTYT OBITh
3aMEHEHBbI aTOMaMU TaJIOTeHa, KaK YKa3aHO BhIlle, B OCOOCHHOCTH (PTOPOM, XJIOPOM U
Opomowm;

LUKJIOAJKOKCH: LUKJIOAJKUIbHBIE TPYIIbI, KAK YKa3aHO BBILIE, KOTOPHIE
MPUCOEINHEHBI YEePE3 aTOM KUCIOPOaa,

AJIKOKCH, a TaKKe€ aJKOKCH YaCTH B COCTABHBIX IPYMIaxX, TAKUE KaK
AJIKOKCHAJIKWJI. aJIKUJIbHAs TPYIINA, KaK ONpPEAEIeHO BbIlIe, KOTOpPask NPUCOEINHEHA
yepes KUCIOPOa, MpeANnoYTUTeIbHO uMeroinuii ot 1 1o 10, Gosee mpeaAnoYTUTENbHO
oT 2 10 6 atomoB yriepona. [lpumepamu SBISIOTCS. METOKCH, 3TOKCH, H-TIPOMOKCH, 1-
METHJISTOKCH, OYTOKCH, | -METHUIMPONOKCH, 2-MEeTUINPONOKCH wiH 1,1-
OUMETHJISTOKCH, a TaKXKe, HAPUMep, MEeHTOKCH, 1-MeTUNOyTOKCH, 2-MeTHIOYTOKCH,
3-metundyrokcu, 1,1-numerunnponokcu, 1,2-TUMeTUINPOTIOKCH, 2,2~
OUMETUINPONOKCH, | -3TUAMPONOKCH, TEeKCOKCH, | -METUINEHTOKCH, 2-
METHJIMIEHTOKCH, 3 -METHINEeHTOKCH, 4-MeTHINeHToKCH, |, 1-qumerundyrokcu, 1,2-
auMmeTunoyTokcu, 1,3-numetnundoyTokcH, 2,2-1TUMMeTUI0OYTOKCH, 2,3 -TUMEeTHIIOYTOKCH,
3,3-pumetnndyTokcu, 1-3Tundbyrokcu, 2-3tundyrokcu, 1,1,2-TpUMeTUITPOTIOKCH,
1,2,2-TpUMETUINPONOKCH, 1-3THI-1-MEeTUINPONOKCH UNHU 1-3TUN-2-METUINPONOKCH;

raJIOTEHAJIKOKCH: aJIKOKCH, KaK ONMPEAEIeHO BhILIe, I1€ HEKOTOPbIE UJIH BCE
aTOMBI BOJIOPOJA B 3TUX I'PYINax 3aMEHEHbl aTOMaMHU TaJIoT€Ha, KaK OMHCAHO BbIIIE
IJIs TaJOT€HAJKIIA, B YaCTHOCTH, GTOPOM, XJIopoM uiu 6pomom. [Ipumepamu

seisrorcss OCHyF, OCHF,, OCF3, OCH,Cl, OCHCIl,, OCCl;, xnopdpTopmeTokcu,
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auxjopdropmeTokcu, XaopauGTopMeTokcH, 2-GpTOPITOKCH, 2-XJIOPITOKCH, 2-
OpomMdTOKCH, 2-H10A3TOKCH, 2,2-nudTOPITOKCH, 2,2,2-TpUPTOPITOKCH, 2-XJIOp-2-
¢ropaTokcu, 2-x10p-2,2-1uPTOPITOKCH, 2,2-auxyiop-2-propstokcu, 2,2,2-
tpuxaopatokcu, OC,Fs, 2-¢propnponokeu, 3-¢propnponokcu, 2,2-1upTOPNPONOKCH,
2,3-nudpTopnponokcu, 2-XJIOPHIPOMOKCH, 3 -XJIOPNPONOKCH, 2,3 -TUXIOPIPONOKCH, 2-
OpommponokcH, 3-6pomnpomnokcu, 3,3,3-TpudTopnponokcu, 3,3,3-TpUXJIOPIPONOKCH,
OCH,;-C;,Fs, OCF;,-C,Fs, 1-(CH;F)-2-dToparokcu, 1-(CH,Cl)-2-xnopatokcu, 1-
(CH;,Br)-2-6pomstokcu, 4-pTopOyTokcu, 4-xnopOyTokcH, 4-06poMOyTOKCH UK
HOHAPTOPOYTOKCH; a TaKk¥ke 5-QTOPNEHTOKCH, 5S-XJTOPNEHTOKCH, S-OpOMIEHTOKCH, 5-
HOATNEHTOKCH, YHAEKAPTOPTIEHTOKCH, O6-PTOPTreKCOKCH, O-XJIOPTreKCOKCH, O-
OpOMTIeKCOKCH, 6-HOATreKCOKCH UM T0eKa(PTOPTreKCOKCH;

AJKWJITHO: aJIKUJIbHAS TPYIINA, KaK OMpPeaesIeHO BbIIIe, KOTOpas MPUCOEeINHEHA
yepe3 aTOM Cephl, MPEANOUTHTEIbHO UMermas oT 1 1o 6, 0ojee mpeANnOYTUTENBHO OT
1 no 3, atomoOB yriepoaa.

ATKUIICYNbUHUI. aIKHJIbHAS TPYINA, KaK ONMPENesIeHO BhILIE, KOTOpas
npucoenuaeHa yepes S(O), mpennouTureapbHo uMernmas or 1 go 6, 6onee
IpeAnoYTUTENBHO OT 1 10 3, aTOMOB yriepoaa.

aTKUICYNb(GOHMUI: alIKUIIbHAS TPYIINA, KaK ONPEAEIEHO BbIIIE, KOTOpas
npucoenureHa yepes S(0O),, npeanouTUTeabHO UMeroas ot 1 1o 6, 6onee
IpEeANnOYTUTENBHO OT 1 10 3, aTOMOB yriepona.

ruapokcun: rpynna OH, koropas npucoenunena yepes atom O;

nuaHo: rpynmna CN, kotopast nmpucoenuHeHa yepes atom C;

HuTpo: rpynna NO,, koTopas npucoequHeHa dyepe3 aToM N.

[IpenmouTuTeNbHBIC BAPUAHTHI OCYLIECTBIECHHS U300 PETEHHS, YIIOMSHYThIE B
HACTOsIIIEeH 3asiBKe HIKE, CJIeyeT MOHUMATh KaK MPEeANOYTUTEIbHbBIC HIIH
HE3aBUCHUMO JAPYT OT APYyra, I B COUETAHUH APYT C APYTOM.

B cooTBeTCTBUHU C KOHKPETHBIMU BapUAHTAMH OCYINECTBICHUS U300 pEeTEHHUs
NpeANnoYTEeHHE OTAAT TeM coennHeHusIM popmysl (1), B KOTOPBIX MEepEMEHHbIE HIIH
HE3aBHCHUMO JIPYT OT JPYyra, WJIH B COUETAHUU JPYT C JPYTOM UMEIOT CIEAYIOIHe
3HAYCHUS:

[IpennouTUTENbHBIMU COEIMHEHHSIMH B COOTBETCTBHH C H300peTEHNEM
spsroTest coenunenns Gopmysi (I), B koropoit R' BeIGuparoT u3 rpymmsr,

BKJItoHaromen B cedst Bogopoxa, (Ci-Cs)-ankun, (Cs;-Cy)-unknoankmi, (C,-Cs)-
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ranoreHankui, (C,-Cs)-ankenmn, (C,-Cs)-ankunamnn, (C,-Cs)-ankokcu-(C,-Cs)-ankumn,
(C,-Cs)-ankokcu.
bonee nmpennoyTUTENbHBIME COEIMHEHUSIMU B COOTBETCTBUH C U300pETEHHEM
o 1l
ABJIAIOTCA coenuHeHus ¢popmydsl (I), B kotopoit R* BeIOMparoT U3 rpymnisi,
BKJOUarouien B ceds sonopon, (C,-Cs)-ankun, (C3-Cy)-uuknoankun u (C;-Cs)-
ankokcu-(C,-Cs)-ankui.
Takke MpennoUTHTEIbHBIMA COEJUHEHUSIMUA B COOTBETCTBUH C HACTOSUM
ol
uzo0pereHuem sABJIAOTCS coenuneHus popmyinsl (1), B koTopoit R™ BeIOUparT u3
IPYIIBL, BKIOYaeHd B ceOst BOZOPOI, METHII U METOKCHMETHII,
B uactHOCTH, R' m ooii
, pencrasiseT coO0H BOAOPO.
Kpome Toro, npenmnouTUTEIbHBIMH COCIUHEHUSIMA B COOTBETCTBUH C
L 2
nzo0pereHneM ABIAOTCS coequaeHus Gopmyusl (1), B koTopoit R” BeiOuparT u3
IPYMIbI, BKIOUYarmed B ceds Bogopon, ranoreH u (C;-C;)-amkui.
Takke MpenmnoUTHTEIbHBIMI COEJUHEHUSIMUA B COOTBETCTBHH C HACTOSIUM
L 2
nzo0pereHueM sABIAOTCS coenuneHus popmynsl (1), B koTopoit R” BeiOuparT u3
IPYIIBL, BKIOYaMend B cedst Bomopoa, pTop, XJI0p U METHUI.
2 o
B wactrocTH, R npencrasisier coboit Bomopox.
Kpome Toro, npeanouTuTeIbHbIMU COETUHEHUSIMU B COOTBETCTBUH C
o 13
nzo0pereHueM sABIAIOTCA coequHeHus ¢popmynsl (I), B koTopoit R’ BeiOuparoT us
IPYIIMbL, BKIOYaKmend B cedst Bogopon, ranoret, unano, (C;-Cs)-ankun, (C;-Cs)-
ranoreHajkun u (C,-C;)-raJoreHankoKCH.
JIpyrUMU MPEeNNOYTUTEbHBIMU COSIMHEHUSIMU B COOTBETCTBHH C H300peTeHHEM
.3
ABJISAOTCA coenuueHus ¢popmysl (I), B kotopoii R’ BeIOMpaOT U3 rpymisl,
BKJIOYAIOIIEH B ce0st BOmopoa, ranoreH, ruapokcu, nuano u (C;-Cs)-ankuin.
bosiee mpennmouTHTEIbHBIMI COCTMHEHUSIMH B COOTBETCTBHH C H300peTeHHEM
.53
ABJISAOTCA coenuHeHus ¢popmydsl (I), B kotopoii R’ BeIOUpaOT U3 rpymnisl,
BKJItOHarome B ceds ranoreH, (C,-Cs)-ranorenankui, (C,-Cs)-raioreHaqkokcu, u
(C1-Cs)-ankummn.
Takke MpennouTHTEIbHBIMI COEUHEHUSIMUA B COOTBETCTBHH C HACTOSIIUM
. D3
nzo0pereHueM sABIAOTCS coenuneHus Gopmyunsl (1), B koTopoit R’ BeiOuparT u3
IPYMIBI, BKJIOUarOIed B ceds Bogopoa, ranoreH, rugpokcul, (C;-Cs)-raioreHankui,
U METHIL.
3 o
B wactrocTH, R’ npencrasnser coboil BOGOPOA UM TaIOT€H, B 0COOEHHOCTH

xJiop unu GTop.



10

15

20

25

30

-13 -

Kpome Toro, npeano4TUTEIbHBIMU COEJUHEHUSIMUA B COOTBETCTBUU C
L 14
nzo0pereHueMm sABIAOTCA coequHeHus Gopmynsl (I), B koTopoit R* BeiOuparoT u3
IPYNIIbI, BKIIOYAOmeld B ce0s BOTZOPO U rajoreH.
Takske mpennoYTUTENbHBIMUA COCIUHEHUSIMH B COOTBETCTBHUH C HACTOSIIUM
. 14
nzobpereHneMm sBIAIOTCA coennHeHus ¢popmyinsl (I), B koTopoii R* BeiOupator us
IPYIIBL, BKIOYanmen B cedst Bogopoa, ¢rop, Xjaop u Opom.
4 o
B gactHocTH, R" mpeacTaBnsieT co00i BOAOPOA UK BOXOPOI, PTOP HIIH XJIOP, B
0COOEHHOCTH BOAOPO.
Kpome Toro, npeano4TUTEIbHBIMU COEJUHEHUSIMU B COOTBETCTBUU C
. DS
nzo0pereHueMm sABIAOTCS coequaeHus Gopmyusl (1), B koTopoit R™ BeIOuparT u3
IPYMIbI, BKIOUarOIed B ceds Bogopon, ranoreH, nuano, (C,-Cs)-anxkun, (C1-Cs)-
rajgoreHankua u (C,-C3)-raJloreHalKOKCH.
JIpyruMu npeanoYTUTENbHBIMU COSIUHEHUSIMH B COOTBETCTBUHU C H300peTeHHEM
-
ABJISAOTCA coenuHeHus ¢popmysl (I), B kotopoii R™ BeIOMparT U3 rpymnisl,
BKJIFOHAOIIEH B ce0st Bomopo, rajoreH, ruapokcu, nuano u (C;-Cs)-ankun.
bonee npennoYTUTENbHBIMUA COEAMHEHUSIMU B COOTBETCTBHH € U300peTeHHEM
1S
ABJIAOTCA coequHeHus ¢popmydsl (I), B kotopoii R™ BeIOMparT U3 rpymnsl,
BKJroHaromen B cedst ranoreH, (C,-Cs)-ranorenankui, (C,-Cs)-ranorenankokcu u (C;-
Cs)-ankuu.
Takske mpennoYTUTENbHBIMU COCTUHEHUSIMH B COOTBETCTBHUH C HACTOSIIUM
y TS
n3zobpeTeHneM sBIAIOTCA coennHeHus ¢popmyinsl (I), B koTopoii R’ BeiOupator us
IPYIIbI, BKJIOUYAOIIeld B cebs Bogopoa, ranoreH, ruapokcul, (C;-Cs)-rajoreHanku,
U METHUIL.
5 .
B gactHocTH, R™ mpeacTapisieT co00ii BOAOPO UM rajioreH, B 0OCOOEHHOCTH
xJiop unu GTop.
Kpome Toro, npeano4TUTEIbHBIMU COEJUHEHHSIMUA B COOTBETCTBUU C
-
nzo0pereHneM sABIAOTCS coequaeHus Gopmyusl (1), B koTopoit R” BeIOuparT u3
IPyMIbI, BKIOUYaromeid B ceds Bogopon, ranoreH u (C;-Cs)-amkui.
Takske mpennoOYTUTENbHBIMU COEJUHEHUSIMU B COOTBETCTBUU C HACTOSILIUM
-
nzo0pereHueM sABIAOTCS coenuneHus popmyunsl (1), B koTopoit R” BeIOuparT u3
IPYNIbI, BKIKOYAKO e B ce0s Bogopoa, GTop, XJIOp U METHUII.
6 o
B wactrocTH, R’ npencrasisier coboit Bopopon.
Kpome Toro, mpeano4TUTEIbHBIMU COEJUHEHUSIMUA B COOTBETCTBUU C

n306peTeHnem SBIAOTCS coenunenus Gopmyisl (I), B koTopoii R’ BeIGuparoT u3
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TPy, BKIOUYaromed B ceds Bogopoa, unano, unu (C;-Cs)-ankun, (C3-Cy)-
ukgoankui, (C,-Cs)-ankenun u (C;-Cs)-ankokcu, KaxAblii H3 KOTOPBIX 3aMeIleH
MOCPEACTBOM M paguKalOB, U3 IPYIMIIbI, BKIOYatoe B cedst ¢prop, xnop u (Ci-C,)-
aJIKOKCH. B 3TOM KOHTEKCTEe m ImpeAnouTUuTeabHO o3Hauvaer 0, 1, 2, unu 3.

JlpyrUMU MPEanouYTUTEIbHBIMU COeIMHEHUSIMA B COOTBETCTBHH C M300peTeHHEM
sBasroTest coequuerns Gopmyast (I), B koTopoii R’ BHIGHPAIOT U3 TPy b,
BiJrovarotnei B ceds (C1-Cs)-ankun, (C3-Cyq)-umknoankuin, (C,-Cs)-ankenun, u (C,-
C3)-aIKOKCH, KaKIbli U3 KOTOPBIX 3aMeMIeH MOCPEACTBOM M PaJMKaIOB, U3 FPYIIIIbI,
BKJIFOHaromiei B cedst prop, xnop u (C;-C,)-ankokcu. B 3ToM KOHTEKCTE M
NPEeanOYTUTEIbHO NpeacTasisieT coboit 0, 1, 2, unu 3.

Takke MpennoOYTUTEIbHBIMU COEIUHEHUSIMU B COOTBETCTBHUH C HACTOSIIUM
n306peTeHnem sBIAOTC coenunenus Gopmyist (I), B koTopoii R’ BeIGuparoT u3
rpynnsl, Bkodaromei B ceds (C-Cy)-ankun, nuknonponwi, (C,-C;)-rajoreHankun,
(C3-Cs)-ankenun u (C,-C,)-ankokcu.

B uactHOCTH, R’ npencrasiseT codoit BOJOpOd, HUAHO, METHJI, STHUII,
XJOPMETUIT, TPUPTOPMETHUI, UKJIOMPOIHII, ITEHU U METOKCH.

B ocobennoctu, R’ mpeacrasmsier co60i METHI, 3THII, XJIOPMETHIL,
TpUuGTOPMETHII, UKJIOTPOIHUI, STEHU U METOKCH, TPEAMOYTUTETbHO METHIL.

Kpome Toro, npeanouTUTEIbHBIMH COETUHEHUSIMA B COOTBETCTBUH C
nsoGperenuem sBisoTCs coenuuenus popmyis (1), B koropoit R® u R” kax it
HE3aBUCUMO BBIOpaHbI M3 TPYIIbI, BKIKOYaKOIIeil B ceds Boxopoxn, ranores, (C,-Cs)-
ankua u (C,-Cs)-rajoreHaaKku.

Kpome Toro, npeamnouTuTeIbHbIMH COETUHEHUSIMA B COOTBETCTBUH C
n3o6pereHnem sBisoTes coequuenus Gopmyast (I), B koropoit R® u R’ kasmprii
HE3aBUCHUMO BBIOpaHBI M3 IPYIIbI, BKJIKOYaKIIell B ce0s Bogopoa, Gprop, Xiop, u
METHII.

8 9 o
B wactrocTtu, R™ 1 R™ npexncrasnsoT codol BOgopox.

B coenunenusx ¢opmynsl (I) X BbIOUpaOT U3 rpyMIIbl, BKJIOYAKIIEH B ceds
cs3b (X) nnm QByXBaJIeHTHOE 3BEHO M3 PYIIEL, BKIoUaromei B cebs (X'), (X7),
(X), (XY, (X°) u (X°), rme opuenranus (X'), (X?), (X°), (XY, (X°) u (X°) BuyTpu
MOJIEKYJIBI ABJISI€TCS TAKOH, Kak N300pa’ke€HO, CTPENIKa BJIEBO MPEACTABIISIET CBI3b C
COCEIHUM aTOMOM a30Ta, CTPeJIKa BIPAaBO NPEACTABIAET CBIA3b C COCEAHENH rpynmnoil

Y.
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Eme B 01HOM MpeanoYTUTEIbHOM BapHAHTE OCYINECTBICHHS (COeIMHEHUS
dopmynsr (1.X")), X npencrasaser coboii (X'), rae opuenramus (X') BayTpn
MOJIEKYJIBI SABJISIETCS] TAKOH, KaK H300pa)eHO, CTPEJIKa BIEBO MPEACTABIISIET CBA3b C
COCEHUM aTOMOM a30Ta, CTPEJIKA BIIPABO MPEICTABISAET CBSI3b C COCENHEH rpynmnoi
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B eie oqHOM MpennoOYTUTENbHOM BapUAHTE OCYLIECTBJICHUS (COeAMHEHUS
dopmynsr (1.X%)), X npeacrasaser coboii (X*), rae opuenranus (X) BHYTpH

MOJICKYJIbI ABJISACTCA TaKOI\/'I, KakK 1/1306pa>KeHo, CTpECJIKa BJICBO NPEACTABIACT CBA3b C

15 COCEHUM aTOMOM a30Ta, CTPEJIKa BIPABO MPEACTABISIET CBI3b C COCEAHEH rpymnmoi
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B eme oHOM MpPenNOYTUTEIbHOM BapUAHTE OCYLIECTBJICHUS (COeAMHEHUS
dopmynsr (1.X%)), X npencrasaser coboii (X°), rae opuenranus (X°) BHyTpH
MOJIEKYJIBI SABJISIETCS TAKOH, KaK M300pa)KeHO, CTPEJIKa BIEBO MPEACTABIISIET CBA3b C
COCETHUM aTOMOM a30Ta, CTPEJIKA BIPABO NMPEICTABISAET CBSI3b C COCENHEH rpynmnoi

Y:

RR R o0
) R '?1 R'Z2 R'® Y (1.3)
R N N
1 15
_° 2 R RORY R L2 R

B eie oqHOM MpPenNnOYTUTEIBHOM BapUAHTE OCYLIECTBJICHUS (COeAMHEHUS
dopmynsr (1.X"Y), X npencrasaser coboii (X*), rae opuenranus (X') BuyTpn
MOJIEKYJIBI SIBJISIETCS] TAKOW, KaK M300pa)KeHO, CTPEJiKa BIEBO MPEACTABIISIET CBA3b C
COCETHUM aTOMOM a30Ta, CTPEJIKa BIPABO MPEACTABISAET CBsI3b C COCENHEH rpymIon

Y:

R R 0
7 1 12
R’ R' R
= N ! Y (X
11
R5 R6 R8 RQO R10 R R14

B €ec OAHOM MNPEANOYTUTCIIBHOM BAPHUAHTEC OCYIICCTBIICHUSA (COCI[I/IHGHI/Iﬂ
dopmyasr (1.X°)), X mpexcrasuser coboii (X°), rae opuentanus (X°) BHYTpH
MOJIEKYJIBI SIBJISIETCSI TAKOH, Kak N300pa’ke€HO, CTPENIKa BJIEBO MPEACTABIISIET CBI3b C
COCEHUM aTOMOM a30Ta, CTPEJIKa BIPABO MPEACTABISAET CBSI3b C COCEIHEH rpynmnon

Y:

R
R N Kj/
9 10" Mo 11
R RR RoR R
B eie oqHOM MpennOYTUTEIbHOM BAPUAHTE OCYLIECTBJICHUS (COeAMHEHUS
dopmynsr (1.X°)), X npencrasaser coboii (X°), rae opuenranus (X°) BayTpn
MOJIEKYJIbI SIBJISIETCS TAKOM, Kak M300paskeHO, CTPesiKa BJIEBO MPEACTABIISIET CBSI3b C

COCEHUM aTOMOM a30Ta, CTpeJiKka BIPaBO MPEACTABISAET CBsI3b C COCEHEN Irpynnoi

Y:
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Kpome Toro, npeanouTUTEIbHBIMU COETMHEHUSIMU B COOTBETCTBUH C
nzo0pereHueM ABIAOTCS coequaenust Gopmysl (1), B koTopoit X BbIOUpAOT U3
rPYIIIBL, BKIIOUArOIeil B ce6s cBsi3b (X') MM IBYXBAJICHTHOE 3BEHO U3 TPYIIIIBL,
BKJtovaromei B ceds CH,, CH,CH,, CHCHj;, CH,CH,CH,, CH(CH,CH3;),
CH(CHj;)CH;, C(CHs),, C(CHj3),CH,, C(iPr)CH;3;, CH(CH,iPr)CH,, CH,CH=CH,
C(CH3),C=C, CH(CF;)CH,, CH(CH;)CH,0, CH,CH,0, CH(cPr)CH,0,
CH(CH,0CHj3;), CH(CH,;CH,SCH3), CH(COOH), CH(COOCH;3), CH(COOH)CH,,
CH(COOCHj3)CH,, CH,COH(CF3), CH(CONHCHj3), CH(CONHCH;3)CH;, u
CH,CH,CONHCH,.

Kpome Toro, npenmnouTUTEeNbHBIMU COEIMHEHUSIMA B COOTBETCTBUH C
n3obperennem spisoTes coenunenns Gopmyast (1), 8 koropoit R'- R kaxasrit
HE3aBUCHUMO BBIOMPAIOT U3 TPYIIIBI, BKJIOUAOIIEeH B ce0s Bogopoa, ¢rop, xyop, 6powm,
ion, runpokcun, nuano, CO,RE, CONRPRY, win (C1-Ce)-ankuin, (C3-Cs)-UUKIOATKUI,
(C,-Cg)-ankeHns, KaxkxaAbli U3 KOTOPBIX 3aMELIeH MOCPEICTBOM M PAaAUKAIOB, U3
rpynmel, Bkarovarmei B cedst prop unu (C;-Cq)-ankokcu, (C3-Ce)-LUKITOANTKOKCH,
(C3-Cg)-ankenmnnokcu, (Cs3-Ce)-ankununokcu, (Ci-Cs)-ankunrtuo, (C1-Cs3)-
ankuncyabGuHuI U (C1-Cs)-ankuncynbGOHUI, KaKIAbIH U3 KOTOPBIX 3aMelleH
NOCPEACTBOM M PaJMKaJIOB, U3 IPYIIIbI, BKIOYAKOIEH B ceds GTop.

Takske MpennoOYTUTENbHBIMU COETUHEHUSIMH B COOTBETCTBHUH C HACTOSLIUM
nsobperennem spiusorces coenuuenns Gopmyast (1), B koropoit R'- R kaxsrit
HE3aBUCHUMO BBIOWPAIOT U3 TPYIIBI, BKIKOUAKOINEH B ceds Bogopoa, Gprop, xyop,
CO,R®, CONRPR? mitnt (C1-Cg)-anKkuu, 3aMeleHHbI TOCPEACTBOM M PAAUKAIOB H3
rpynmnsl, Bkodaromeid B ceds grop, i (C;-Cg)-aakokcu, 3aMeeHHbIH
MOCPEACTBOM M PAJMKAJIOB U3 IPYIIIBI, BKIOUYAKOMEH B ceds GpTop.

B uactrocTn, R'’- R' kamamiiit HesaBucnmo BBIOMPAIOT W3 TPYIIIHI,
BKJIrOUaromeii B ceds ranoren, (C1-Ce)-ankun, (C1-C;)-ankoxkcu u CO,R°,

Kpome Toro, npenmnouTUTeNbHBIMU COEIUHEHUSIMA B COOTBETCTBUH C
n3o0peTeHneM ABIAIOTCS coequHeHus Gopmyansl (1), B koTopoit Y BbIOUparOT U3

IPYMIbI, BKIOUaOIed B ce0s Bogopoa, unano, ruapokcui, Z, unu (C-C,)-ankmn,
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(C5-Cg)-umknoankui, (C,-Cyy)-ankenmn unn (C,-Ci;)-adKuHII, KaXKIbIA U3 KOTOPBIX
3aMelleH MOCPEACTBOM M paguKajoB, U3 TPYIIbL, BKIKOUaoeid B cedst ¢pTop, XJop,
Opom, Hox, uuano, runpokcui, Z, CO,R® u CONRPR".

Takske mpennoYTUTENbHBIMUA COCIUHEHUSIMH B COOTBETCTBHUH C HACTOSIIUM
n3o0peTeHneM sBISIOTCS coennHeHus ¢popmyinsl (1), B koTopoii Y BeIOUparoT U3
IPYIIBL, BKIOYammen B cedst Bogopon, nuano, ruapokcun, Z, unu (C-Ciy)-ankun, u
(C3-Cg)-uuKI0aIKHI, KQXKABIH U3 KOTOPHIX 3aMeIleH MOCPEACTBOM M PaaUKaIOB, U3
rpymmbl, BKmouatomeii B ce6s dgrop, CO,R® 1 CONRPR".

Takske mpennoOYTUTENbHBIMU COETIUHEHUSIMH B COOTBETCTBHUH C HACTOSLIUM
nzo0pereHueM ABIAIOTCS coequneHust Gopmysl (1), B koTopoit Y BbIOUpArOT U3
rpynnsl, Bkroudarommeid B ceds (Ci-Cip)-ankun, (Cs-Cg)-uuknoankmn, (C,-Ciz)-
ankenus uin (C,-C2)-aJKUHUI, KaXAbIH U3 KOTOPBIX 3aMeIleH MOCPEeACTBOM m
pamuKaioB, U3 TPYIIIbI, BKIOYaKIIe B ceds prop, xymop, Opowm, iox, nuaHo,
rugpokcmi, ORY, Z, 0Z, NHZ, S(0).R? SO,NR°R?, SO,NRCOR®, CO,R®, CONRR",
COR®, CONR®SO;R?, NR°R®, NR’COR®, NR° CONR‘R’, NR°CO,R®, NR’SO;R*
NR°SO,NR°R¢, OCONRPR®, OCSNRPR®, PORR" 1 C(R?)=NOR®.

Takske mpennoYTUTENbHBIMUA COSIUHEHUSIMH B COOTBETCTBHUH C HACTOSLIUM
n3o0pereHueM ABIAIOTCS coequHeHust Gopmynsl (1), B koTopoit Y BbIOMparOT U3
rpynnsl, Bkiogaomeid B cedst (Ci-Cia)-ankun, (Cs-Cs)-uuknoankui, (C,-Ciz)-
ankeHus unu (C,-Ciz)-ankuHui, Kaxablil U3 KOTOPBIX 3aMelleH OCPEeACTBOM m
pPanMKanoB, M3 TPyMIbl, BKIKUarome B ceds ¢rop u CO,R®.

B wacTHOCTH, Y BBIOMpAIOT U3 rpyImmbl, BKIo4awmei B ceds Z, win (C1-Cqy)-
ankui U (C3-Cg)-IUKIOANTKHI, KXl U3 KOTOPBIX 3aMEIIeH MOCPEICTBOM m
PamuKaIoB, M3 IPYMNIbI, BKIoYawomei B ceds grop, (C1-Cy)-ankokcu, CO,R®,
CONRR" 1 CONR*SO,R*,

B ocobennoctu, Y BeIOUpAOT U3 rpynisl, BKiaovatomeil B ceds Z, win (C-Cyy)-
ankua u (C;3-Cg)-LUHUKIOANKUI, KAkl U3 KOTOPBIX 3aMeIleH MOCPEACTBOM m
PamuKanoB, M3 IPYIIbI, BKIOYawmei B ceds prop, (C1-Cy)-ankokcu, CO,R® u
CONR'R".

B COOTBETCTBHU C OAHUM MPEANOYTUTEIbHBIM BAPHAHTOM OCYINEeCTBIEHHs Y
npencTasisieT codoit Z.

[IpennodTuTE bHbIE COEAUHEHUSIMU B COOTBETCTBHU C U300peTeHnEM
NpEeACTaBIAIT co0ol coenuneHus ¢popmysl (I), B koTopoii Z BEIOUPAIOT U3 TPYIIIIHI,

BKJ'IIOLIaIOH_Ieﬁ B ceOs YETBIPCX -, MATH- UJIN MECTUYJICHHDBIC HACBIIECHHBIC, YaCTUYIHO
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HEHACBIIIEHHbIE, TOJTHOCTHIO HEHACHIIEHHbIE HJIM apOMaTH4YeCKUe KOJIbLIa, 32
UCKJIFOUEHHEM (eHMIa, KOTOpble 00pa3oBaHbl U3 I ATOMOB yIJIEpOAa U N aTOMOB
KHCJIOPOJa, KKl U3 KOTOPBIX 3aMELIeH MOCPEACTBOM M PaguKaJOB, U3 FPYIIIHI,
BKirouaromeii B cebst CO,RS, CONRPR", §(0),R?, SO,NR’R?, SO,NRCOR®, COR®,
CONR‘SO,R’, NR°R®, NR"COR®, NR"CONR°R®, NR"CO,R®, NR"SO,R",
NR’SO,NRPR®, OCONR®R®, OCSNR®R®, POR'R' u C(R")=NOR‘R®, R®, R u R" u rze
aTOMBI yIJIEpOJia HECYT N OKCOTPYIIII.

Takske nMpennoOYTUTENbHBIMU COETIUHEHUSIMH B COOTBETCTBHUH C HACTOSLIUM
n3o0peTeHueM SABIAITC coequneHust Gopmyisl (1), B koTopoit Z BeIOHpAIOT U3
IPYIIIbI, BKIKOYAKOMEH B ce0sl YeThIpeX-, MATH- UM LIECTUYICHHbIE HAChIIEHHBIE,
YaCTUYHO HEHACHILIEHHbIE, MOJHOCTHIO HEHACHIIIEHHbIE I apOMaTHYECKHE KOJbLIA,
3a UCKJOYeHUeM (eHua, KOTopble 00pa3OBaHBI U3 I ATOMOB YIJIEpOa M N aTOMOB
KHCJIOPOJA, KaKbIil U3 KOTOPBIX 3aMelIeH MOCPEACTBOM M PagHUKaIOB, U3 CPYIIIbI,
Brrouaromeii B cebst CO,RS, CONRPR", R®, R®, R® u R', u rae aromsl yruepona Hecyt
N OKCOTPYIIIL.

Kpome Toro, npeano4TUTEIbHBIMU COEJUHEHHSIMUA B COOTBETCTBUU C
n300peTeHneM SABIAIOTCS coequHeHust Gopmyusl (1), B koTopoit Z BeIOHparOT U3
IPYIIbI, BKIIOYAKOMENH B ce0s TpeX-, 4eTblpeX-, MATH- UJIH HIeCTUUYICHHbIE
HACBIIEHHbIE, YaCTUYHO HEHACHIIEHHbIE, TOJTHOCThIO HEHACHIIEHHbIE HIIH
apoMaTHYeCKHe KOJbLA, 32 HCKIUeHHEeM (eHMIa, KOTOpble 00pa30OBaHbl U3 I ATOMOB
yrjieposa, n aTOMOB a30Ta, N ATOMOB CEPbl U N ATOMOB KUCJIOPOAA, U KOTOpPbIE
3aMeIleHbl MOCPEACTBOM M PaJMKaIOB U3 IPynibl, BKIoyaromeil B cebs CO,RE,
CONRPR", CONR®SO,R?, R®, R, R® u R!, u npu 5TOM aTroMbl cepbl 1 aTOMBI yriepoaa
HECYT N OKCOTPYIIII.

TUNUYHBIME TPUMEPAMHU TPEX-, YEThIPEX-, MATH- WIH MEeCTHUICHHBIX
HACBIIIEHHBIX, YACTUYHO HEHACBIIEHHBIX, MOJHOCTHIO HEHACHIIEHHBIX UJIU

APOMATHYCCKUX KOJICL, YIIOMAHYTBIX BbIIIEC, ABJIAOTCA CICAYHOIUE CTPYKTYPHIL.
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HACBIIIE€HHBIX, YaCTHYHO HCHACBII€HHBIX, ITOJHOCTHIO HEHACBIIMIECHHBIX HJIN

5 apOMAaTHUYECKUX KOJIell, YIOMSHYTBIX BbILIE, SIBJISIOTCA CIEAYIOLUIUE CTPYKTYPHI:
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Takke MpenmnoUTHTEIbHBIMH COEJUHEHUSIMUA B COOTBETCTBUH C HACTOSUM
nzo0pereHueM SABIAIOTCS coequneHust Gopmysl (1), B KoTopoit Z BIOMpAIOT U3
IPYIIBL, BKIOYAOMEH B ceOsl YeThIpex- MIIM MATHYJIECHHbIC HACBIIIEHHbIE WU
JaCTHYHO HEHACHIIEHHBIE KOJIbLA, KOTOPbIe 00Pa30BaHbI U3 I AaTOMOB yIJIEpOa U N
aATOMOB KHCJIOPOJa, KaXKIbI 3aMelIeH MOCPEACTBOM M PAJUKAJIOB U3 IPYIIIIEL,
Bmouaromeii B ce61 CO,RS, CONR’R", CONRSO,R?, R®, R, R u R".

Takkxe MpennouTHTEIbHBIMI COEJUHEHUSIMUA B COOTBETCTBHH C HACTOSIIUM
n300peTeHneM SABISAIOTCS coequHeHust Gopmyusl (1), B koTopoit Z BeIOMparOT U3
IPYIIBL, BKIOYAOLEH B ce0sl MATUUIEHHbIE HACBIIEHHbIE UK YaCTUYHO
HEHACHIIEHHbIE KOJIbLA, KOTOpbIe 00pa3oBaHbl U3 4 aTOMOB yriiepona u 1 aroma
KHCJIOPOJa, KaXKAbIH 3aMelIeH MOCPEACTBOM M PaJMKaJIOB U3 IPYIIbI, BKIOYAKMEH B

cebst CO,RS, CONRPR", CONR®SO,R?, R®, R, R u R
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TUNUYHBIMU IPUMEPAMHM TATHYIEHHBIX HACHIIIEHHBIX MU YaCTUYHO
HEHACBHIIEHHBIX KOJIEL, KOTOPble 06pa3oBaHbl U3 4 aTOMOB yriepona u 1 atroma
KUCJIOPOA, KaX/bli 3aMeIeH MOCPEACTBOM M PATUKAJIOB M3 TPYIIIbI, BKIKOYAKOIMEN B
ce61CO,R®, CONRPR", CONR®SO,R? R®, R¢, R® u R, ynomsiyThix BbILIE, SIBASOTCS

CIeAYIOLUIUe CTPYKTYPBI, CTPEJIKA YKAa3bIBAET HA CBSI3b C JIIOOBIM U3 MPUBEIEHHBIX

3aMECTUTEJIEN

HpeI[HOLITI/ITeJ'IbeIMI/I npuMeEpamMiu MATHUYJICHHBIX HACBIIIECHHBIX WJIN YaCTUYHO

HEHACBIIEHHbIX KOJIel, KOTOpble 00pa3oBaHbl U3 4 aTOMOB yriepona u 1 atoma
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KHCJIOPOMA, KaX bl 3aMeIeH MOCPEACTBOM M PATUKAJIOB M3 TPYIIIbI, BKIKOYAOIMEN B
h

ce6s CO,R®, CONRPR", CONR®SO,R? R®, R, R® u R!, ymOMSIHyTHIX BbILIE, SBISIOTCS

CNEAYIOLINE CTPYKTYPhI, CTPENIKA YKa3bIBAET Ha CBA3b C JIOOBIM M3 TPUBEIEHHBIX

3amectureneii, npeanodrurenbio ¢ CO,R®:

Takke MpenmnouYTHTEIbHBIMI COEJUHEHUSIMUA B COOTBETCTBHH C HACTOSIIUM
n300peTeHneM SABISAIOTCS coequHeHust Gopmysl (1), B KoTopoit Z BeIOHpAIOT U3
IPYIIBL, BKIOYAOMEH B ceOsl MATUUIEHHbIE HACBIIEHHbIE NI YaCTUYHO
HEHACHIIIEHHbIE KOJIbLA, KOTOPbIE 0OOpa30BaHbI U3 5 ATOMOB yIJIepoaa, KaKIblH U3
KOTOPBIX 3aMEIIeH MOCPEACTBOM M PaIUKAJIOB, U3 IPYIIbI, BKIOYAKIIEH B ceds
CO;R®, CONRR", CONRSO,R", R”, R, R u R".

TunuuHBIMH IPUMEPAMH NATHUIEHHBIX HACBIIEHHbIX M YaCTHYHO
HEHACBIIIEHHbIX KOJIEeI, KOTOpble 00pa30BaHbI U3 5 aTOMOB yriepoaa, KaKIbli U3
KOTOPBIX 3aMeIIeH OCPEACTBOM M PaJMKaJIOB, U3 IPYMIIbI, BKJIOYAOIIeil B cels
CO,R®, CONRPR", CONR®SO,R?, R®, R, R® u R!, ymoMsIHyTBIX BbILIE, SBISIIOTCS
CenYIOIHe CTPYKTYPBI, CTPENIKA YKa3bIBAET HA CBS3b C JIOOBIM M3 MPUBEAEHHBIX

3aMECTHUTEJIEN
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JIpyrdMu TUIIMYHBIMU TPUMEPAMH MSATUUJIEHHBIX HACBIIEHHBIX UM YACTUYHO
HEHACBIIEHHBIX KOJIEI, KOTOPBIE 00Pa30BaHbl U3 5 aTOMOB YIJIEPOaa, KasKAbli U3
KOTOPBIX 3aMEINEH NOCPEACTBOM M PaAMKajIOB, U3 TPYIIbL, BKIKOYAKOLEH B cebs
CO,R¢, CONRPR", R®, CONR®SO,R?, R, R® u R!, yoMsiHyThIX BbILIe, SIBISIIOTCS
CIENyILKe CTPYKTYPhI, CTPENKA YKa3bIBAET HA CBA3b C JIOOBIM M3 IPUBEIEHHBIX

3aMECTUTEJIEH:
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ITpeanoYTUTENbHBIMHE IPUMEPAMHU MATHUIEHHBIX HACBIIEHHBIX UM YACTUYHO
HEHACBHIIEHHBIX KOJEL, KOTOpble 0Opa30BaHbl U3 5 aTOMOB YIIEPOAa, Kax bl
5 3aMeIleH OCPENCTBOM M PAaJUKaJIOB U3 TPpymmbl, BKIroyaromei B cebs CO,RE,
CONRPR", CONR®SO,R?, R®, R, R® u R!, ymoMsiHyTHIX BbILIE, SIBISIOTCS CAEAYIOLINE
CTPYKTYPBhI, CTPENIKA YKa3bIBAE€T Ha CBA3b C JIOOBIM M3 YKA3aHHBIX 3aMECTUTENEH,

npeanoututenso ¢ CO,R®:

" O NS S SN

B yactHOCTH, Z BBIOMPAIOT U3 IPYNIbI, BKIOYAKOIEl B ce0s LukIo0yTu,

LUKJIOTEHTHJI, IUKJIOMEHTEHU U TeTPAruAPOPypaHull, KaKAbIH U3 KOTOPBIX 3aMelleH
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MOCPEACTBOM M PaJMKANOB, U3 IPyMNbl, BKIouaromei B cebs CO,R®) CONRPR",
CONR’SO,R* R”, R, R u R",

B ocobenHocTH, Z BBIOUPAIOT U3 FPYIMIIBI, BKJIOYAKOLIEH B ceOst MUKIO0yTHII,
LUKJIOMEHTHI, UKJIOMEHTEHU U TeTParuaApoPpypaHull, KaKaAbli U3 KOTOPBIX 3aMeLIeH
MOCPENCTBOM M PaavKaoOB, U3 TPYIIbl, BKIo4aromel B ceds CO,R®, CONRR" R,
RS, R°uR"

IIpennouturensHpiMu npuMmepamMu Z.1 - Z.5, kaxablil U3 KOTOPBIX 3aMeLeH
MOCPEACTBOM M PAaJAMKANOB, U3 FPyNNbl, BKIouaromeii B cebs CO,RE) CONRPR",
CONR®SO,R? R’ R, R® u R, ynomsiHyTbIMHU BblLIe, SBISIOTCS CIEAYIOLINE
CTPYKTYpBHI, cTpenka (1), mpeacraBisiomias MeCcTo CBsI3biBaHus ¢ X, cTpeaku (2) u (3),
YKa3bIBAIOLIME CBSA3b C NIOOBIM U3 yIOMSHYTBIX 3aMeCTUTENEH, B yacTHOCTH, ¢ CO,R",

CONRPR", R°, R¢, R® u R":

&) @) 3)
3)\ O ©)
] ® @
(1) @ o @ @ M @
22 23 24 25

ZA1

[IpennouTUTENbHBIMH COEIMHEHUSIMH B COOTBETCTBHH C HACTOSIIUM
n300peTeHneM ABIAIOTCA coequHeHus popMybl (1), B KOTOpO#l 3aMeCTUTENIN UMEIOT
CeNyIOINe 3HAUCHHS

R'  Bomopoxn, (C1-Cs)-ankun, (C3-Cy)-mukmnoankui, (C1-Cs)-ranorenankun, (C,-
Cs)-ankenun, (C,-Cs)-ranorenankenun, (C,-Cs)-ankunun, (C,-C;)-rajoreHaiKuHUI,
(C1-Cs)-ankokcu-(C,-Cs)-ankmin, (C;-Cj)-ankokcu, (C1-Cs)-rajoreHaakoKcu,

R? Bomopox, ranoren, (Ci-Cs)-ankun, (C1-Cs)-ranorenankun, (C1-Cz)-
ankokcH, (C-Cs)-raroreHalkoOKCH,

R’ Bomopoxn, ramorew, HUTpPO, ruapokcu, nuano, (C,-Cs)-ankm, (C,-C3)-
ranoreHankui, ruapokcu-(C,-Cs)-ankun, (Cs-Cs)-unknoankui, (C;-Cs)-
rajoreHukaoankui, ruapokcu-(Cs-Cs)-uukioankun, (C,-Cs)-ankokcu, (C1-Cs3)-
ranorenankokcu, (C,-Cs)-ankokcukapbonun, (C,-C3) ankenun, (C,-Cs)-
ranorenankenun, (C,-Cs) ankunmi, (C,-C;)-ranorenankunui, (C;-C;)-ankunruo, (C,-

Cs)-ankuncynbepunmi, (C;-C;)-ankuiacyabGoHuT,
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R* Bomopox, ramoren, ruapokcut, unano, (C,-Cs)-ankun, (C;-Cs)-
ranorenankui, (C;-Cy)-ramorennuknoankui, (C,-Cs)-ranorenankokcu, (C,-Cs)-
ranoreHankeHu, (C,-Cs)-rajoreHaJlKnHUI,

R’ Bomopox, rajores, HUTPO, ruapokcu, muuano, (C-Cs)-anku, (C,-Cs)-

5 rajoreHankii, ruapokcu-(C,-Cs)-ankun, (Cs-Cs)-uuknoankuin, (Cs-Cs)-
rajoreHuukaoankmi, ruapokcu-(Cs-Cs)-uuknaoankun, (C,-Cs)-ankokcu, (C,-C;)-
rajgorenankokcH, (C,-Cs)-ankokcukapoonun, (C,-C3) ankenun, (C,-Cs)-
ranorenankenun, (C,-Cs) ankunuin, (C,-Cs)-ranorenankunui, (C;-Cs)-ankuntuo, (C;-
Cs)-ankuncynbpunmi, (C;-C;)-ankuiacyabGoHuT,

10 R® Bomopox, ranoren, (C;-Cs)-ankun, (C1-Cs)-ranorenankun, (C,-Cs)-
ankokcu, (C-Cs)-ramoreHalKkoKCH,

R’ ¢rop, nuano, unu (C1-Ce)-ankun, (C3-Ce)-rimknoankun, (C3-Ce)-ankeHnn,
(C5-Cy)-ankunun, (C,-Ce)-ankoKkCcH, KaxkAbld U3 KOTOPBIX 3aMeIleH MOCPEICTBOM m
paIuKaioB, U3 TPYIIIBI, BKIOYAKOMed B cedst pTop, Xymop, Opom, WO, THAPOKCHUI,

15 uano u (C-Cg)-ankokcu,

R® R’ KaXXAbIH HE3aBUCUMO BOJIOPOX, rajorex, uunano, unu (C-Ce)-ankuin,
(C1-Ce)-ankokcu, KaXXIbli U3 KOTOPBIX 3aMEIIeH MOCPEACTBOM M PaguKajoB, U3
IpyIIeL, BKIOYawmeld B cedst pTop, xjaop, OpoM, Hox, U IUAHO, WU

R*u R’ 00pa3yoT BMeCTe C aTOMOM yTJjepoJia, ¢ KOTOPBIM OHH CBSI3aHBI,

20 HACBILIEHHOE, YaCTUYHO UJIU MOJHOCTHIO HEHACBIIIEHHOE TPEX -MSITUUJIEHHOE KOJIBIIO,
cojepkaliee, IOMUMO 3TOT0 aTOMa yIriIeposa,  aTOMOB yIJIepOJa U N aTOMOB
KHCJIOPOJa,

X cBs3b (X°) unm ABYXBaJeHTHOE 3BEHO U3 IPYIIIIbI, BKIKOYAOLEH B ceOs

xXh, (X, (X%, (XH, (X°) u (X°):
R10 R R:)>$R;/ R R R ¢
x R12 R13 R
X" @) 9]

0 g
R R'"R" R R r
\\ o)
12 13\\
R12 R R

25 X" ) 0®)
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R'-R"  kaxnblii He3aBHCHMO Bopopon, hrop, xjaop, Opom, oA, TUAPOKCHUII,
nuano, CO,R®, CONRde, R® unu (C1-Ce)-ankumn, (C3-Cs)-muxaoankui, (C2-Ce)-
ankeHus, (C,-Ce)-anKuHUI, KOXKIBIH U3 KOTOPBIX 3aMELIeH MOCPEICTBOM m
paauKajoB, U3 TPYIINbI, BKIKOUYamIiel B ceds Grop, xyuop, OpoM, HOI, THAPOKCUIT U
uuano, unu (C;-Cg)-ankokcu, (C3-Ce)-uuknoankokcu, (Cs;-Ce)-ankenunokcu unu (Cs-
C6)-aNKMHUIOKCH, KaXKIbIH U3 KOTOPBIX 3aMEIIEH MOCPEACTBOM M PagUKaNIOB, U3
IPYMIbI, BKJIKOYarOIeid B ceds ¢prop, xiop, opowm, fioa, uunano u (C;-C)-ankokcu;

Y  BOIOpPOXA, LMAHO, TUAPOKCHUI, Z,

WIH

(C1-Cp)-ankun, (C5-Cg)-unknoankun, (C,-C;)-ankenun wiu (C,-Ci;)-ankuHum,
Ka)KIbI U3 KOTOPBIX 3aMeIeH MOCPEACTBOM M PaaMKaIOB, U3 TPYIIIIbI, BKIIFO YAk IIEi
B ce0s ¢op, xJop, Opom, Hoxa, LHAHO, TUAPOKCHUII, ORY, Z, OZ, NHZ, S(0)nR?,
SO,NR"R?, SO,NR"COR®, CO,R®, CONR"R", COR®, CONR®SO,R? NR°R,
NRPCOR®, NR?CONR®R®, NR"CO,R®, NR"SO,R® NR"SO,NR’R¢, OCONRR,
OCSNRPR®, PORR" u C(R")=NORS;

Z  Tpex-, YeThIpex-, MATH- UK MEeCTUUYJIEHHOE HACBIIEHHOE, YaCTUHIHO
HEHACHIIEHHOE, MOJHOCThIO HEHACHIIIEHHOE UM apOMaTH4YeCKOe KOJIbLIO, 3a
uckIro4YeHneM GeHnna, KoTopbiii 00pa3oBaH U3 I ATOMOB yrjepoja, N aTOMOB a30Ta, n
aTOMOB C€pbl U N aTOMOB KUCJIOPOAA, U KOTOPbIH 3aMeIleH m paguKalaMu U3 CPYIIIIbI,
Brmouaroineii B cebs CO,RS, CONRPR", R®, R®, R® u R, u mpu sToM aTomsI cepsl 1
aTOMBI yTJIepO/ia HECYT N OKCOTPYIIII,

R*  (C,-Ce)-anxun unu (C3-Cg)-LUKIOANKHUN, KaKAbIH U3 KOTOPHIX 3aMeIleH
NOCPEACTBOM M PagMKaJIOB, BRIOPAHHBIX M3 TPYIINbI, BKIOUammeld B cedst GpTop,
xJiop, Opom, WO, LMAHO U TUIPOKCH;

R® Bomopox miu RY;

R°  ¢rop, xaop, 6pom, tox, nuano, ruapokcun, S(0O),R?* unu (C,-Cs)-anxoxcu,
(C5-Co)-ankennnokcu unu (Cs;-Cg)-alIKMHUIIOKCH, KaXKIBbIH U3 KOTOPBIX 3aMelleH
NOCPEACTBOM M PaJMKaJIOB, BRIOPAHHBIX M3 TPYIINBL, BKIHOUarouel B cedst ¢prop,
xJjiop, Opom, unano u (C,-C;)-ankokcu;

R?  Bomopoxn min (C;-Ce)-ankui, (C3-Co)-unkiaoankun, (C,-Cy)-ankenun,
denun-(C,-Cs)-ankun wiu (C,-Cy)-anKuHUI, KaXKIBIH U3 KOTOPBIX 3aMeIleH
NOCPEACTBOM M PaJMKAJIOB, BRIOPAHHBIX M3 TPYIIEL, BKIKOUaromeld B cedst ¢prop,
xJiop, Opom, unano u (C,-C,)-ankokcu;
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Rf (C1-Cs)-ankun unu (C,-Cs)-ankokcu,

RY Bogopoxn uiu (C,-Ce)-ankun, (Cs-Ce)-unknoankui, (C,-Cy)-ankenmn, (C;-
Cs)-ankokcukapOonun- (C,-Ce)-ankun, unu (C,-Cy)-ankuHui, Kaxablii U3 KOTOPBIX
3aMeleH MOCPEeICTBOM M PaAuKajaoB, BBIOPAHHBIX U3 CPYIIbI, BKIOYAKIIEH B cels
¢drop, xnop, 6pom, unano u (C,-C,)-ankokcu;

m O0,1,2 3,4 unmus;

n 0,1 umm 2;

q 1,2, 3, unu 4,

r 1,2,3,4,5 unu 6;

BKJTFOYAs X MPUEMJIEMbIE B CEIbCKOM XO3SICTBE COJIM, aMHJIbI, CIIOKHBIE 3PUPbI
WU THO3(UPBI, IPU YCIOBUH, 4TO coenuHeHus Gopmynsl (I) comepxar
KapOOKCUIIBHYIO TPYIIY.

[IpenmnouTUTENbHBIMH COENMHEHUSIMHU B COOTBETCTBUH C HACTOSIINM
n300peTeHneM ABIAIOTCS coenquHeHust Gopmyanl (1), B KOTOpOH 3aMeCTUTENIH UMEIOT
CIeNYIOIIHNe 3HAUCHHS !

R'  Bomopoxn, (C,-Cs)-ankun, (C3-Cy)-tmkmoankun, (C1-Cs)-ramorenanku, (C,-
Cs)-ankenun, (C,-Cs)-ankunmi, (C,-Cj)-ankokcu-(C,-Cs)-ankun, (C,-Cs)-ankokcu,
npennouTuteabHo Bonopon, (C;-Cs)-ankun, unn (C;-Cy)-nuknoankui, 6omnee
NPEeANnOYTUTETBHO BOJAOPO/;

R* Bomopox;

R  ranoren, nuano, (C,-Cs)-aiKkui, IpeanouTHTENbHO (BTOP UK XIOP;

R* Bomopox mim GTOp, MPEANIOUTUTEIHHO BOAOPOL;

R’  ranoren, nuano, (C1-C3)-aiKkui, IpeanouTHTENbHO GTOP, HIIH XJIOp;

R BOIOPOX,

R’ ¢rop, nuano, unu (C1-Ce)-ankun, (C3-Ce)-riuknoankm, (C3-Ce)-anKkeHun,
(C,-Co)-ankunun, (C,-Ce)-ankoKkCcH, Kax bl U3 KOTOPBIX 3aMeIleH MOCPEICTBOM m
paIuKaioB, U3 TPYIIIBI, BKIOYaKOMed B cedst GpTop, Xyop, Opom, WO, THAPOKCHUI,
uaHo u (C-Cg)-ankokcu,

8 19 .
R”, R” xaxnwiit He3aBucumMo Bonopon, rajgores, (C;-Cs)-ankun unu (C-Cs)-

raJIOT€HaJIKUII,
X  CBs3b,
Y Z;

3

Z TPpEX-, HETBIPECX -, NATH- NJIU HICCTUYJICHHOC HACBIIIECHHOC, YaCTUYIHO

HCHACBIIEHHOC, MOJHOCThIO HCHACBIIICHHOC UJIM apOMAaTUYC€CKOEC KOJbLO, 3a
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UCKJIIOUeHHeM (peHusa, KoTopblit 00pa3oBaH U3 r aTOMOB yTJiepojaa, 1 aTOMOB a30Ta, N
aTOMOB C€pbl U N ATOMOB KHCJIOPOZa, U KOTOPbIH 3aMelIeH M paguKaJiaMH U3 TPYIIIbI,
Brirogaromeii B cebst CO,RS, CONRPR", CONR®SO,R? R®, R®, R® u R, u npu srom
aTOMBI Cepbl U aTOMBI yIJIEPOJa HECYT N OKCOTPYII,

R*  (C-Cg)-ankun unu (C3-Cg)-MMKIOANKHI, KAXKIBIA U3 KOTOPHIX 3aMEINEH
NOCPEACTBOM M pPagMKaJOB, BRIOPAHHBIX M3 TPYIINbI, BKIOUaeld B cedst GpTop,
xJiop, OpoMm, WO, LMAHO U TUIPOKCH;

R®  Bomopox, (C1-Ce)-ankun min (C3-Cg)-LUUKIOANKII, KakKIbIA U3 KOTOPBIX
3aMelleH MOCPEACTBOM M PagUuKajoB, BHIOPAHHBIX M3 TPYIIbI, BKJIOYAIOLIEH B ceOs
dTop, Xj0p, OpoM, WO, IMAHO U TUIPOKCH,

R°  ¢rop, xaop, 6pom, tox, nuano, ruapokcun, S(0O),R? unn (C1-Ce)-anxoxcu,
(C3-Co)-ankenunnokcu unu (C3-Ce)-alKUHUIIOKCH, KAJKIBIH U3 KOTOPBIX 3aMelleH
NOCPEACTBOM M PaIMKaJIOB, BRIOPAHHBIX M3 TPYIINEL, BKIHOUaromel B cedst ¢prop,
xJjiop, 6pom, unano u (C,-C;)-ankokcu;

R°  Bomopox mmu (C;-Ce)-ankmn, (Cs3-Ce)-uuknoankun, (C,-Cy)-ankennn,
denun-(C,-Cs)-ankun mwiu (C,-Cy)-anKuHUI, KaXKIBIH U3 KOTOPBIX 3aMelleH
NOCPEACTBOM M PaJMKaJIOB, BRIOPAHHBIX M3 TPYIIBL, BKIKOUaroueld B cedst ¢prop,
xJiop, Opom, unano u (C,-C,)-ankokcu;

R'  (C,-Cs)-ankun win (C1-Cs)-ankokceu;

R"  Bomopoxn mmn (C1-Ce)-ankui, (C3-Ce)-umknoankun, (C,-Cy)-ankennn, (C-
Ce)-ankokcukapoonui- (C,-Ce)-ankun, unu (C,-Cy)-anKuHmI, Kaxablii U3 KOTOPBIX
3aMelleH MOCPEACTBOM M PagUuKaoB, BHIOPAHHBIX M3 TPYIIbI, BKJIOYAIOLIEH B ceOs
drop, xja0p, 6pom, uuano u (C;-C,)-ankokcu;

r 1,2,3,4,5 unu 6;

n 0, 1 unu 2;

m 0,1,2, 3, 4wunmus.

KpOMe TOTO, NPECANOYTUTCIBbHBIMU COCAUHEHUAMU HACTOALIETO I/1306peTeHI/I$I
ABJISAIOTCA coequHeHus ¢popmynl (1), B KOTOPOH 3aMeCTUTENIH UMEIOT CIEAYIOIINe
3HAYCHUA:

R'  Bomopoxn, (C,-C3)-ankun, (C3-Cy)-tmkmoankun, (C;-Cs)-ranorenanku, (C,-
Cs)-ankenun, (C,-Cs)-ankunmi, (Ci-Cs)-ankokcu-(Ci-Cs)-ankun, (C1-Cs)-ankokcu,
npenmnouTuteabHo Bonopon, (C;-Cs)-ankun, unn (C;-Cy)-nuknoankui, 6omiee

NpeaANnOYTUTEIIBHO BOOAOPOL,
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R® BOIOPOX,

R’  ramoren, nuano, (C,-C3)-aiKui, IpeanouTHTENbHO GTOP WIH X0,

R* Bomopox miam GTOp, IPEANIOUTHTETHHO BOAOPOL;

R’  ranoren, nuano, (C1-C3)-aiKkui, IpeanouTHTENbHO GTOP, HIN XIOP;

R® BOAOPOA;

R’ drop, unano, mmm (C1-Ce)-ankmi, (C3-Ce)-tmknoankun, (C3-Ce)-aikenHun,
(C2-Co)-ankunui, (C1-Ces)-anKkOKCH, Kax bl U3 KOTOPBIX 3aMeIleH MOCPEeICTBOM m
pamMKaNoB, U3 TPYIIIbI, BKIOYaKIeH B ceds GTop, Xjop, Opom, WO, THAPOKCHUIT,
uaHo u (C,-Cg)-ankokcu,

8 19 .
R", R” xaxnwiit He3aBucumMo Bogopon, rajgoreH, (C,-Cs)-ankun, unu (C,-Cs)-

raJIOT€HaJIKUII,
X  CBs3b,
Y Z;

3

Z  Tpex-, YeThIpex-, MATH- UJIU MEeCTUYJEHHOE HACBIIEHHOE, YACTHIHO
HEHACBHILIEHHOE, MOJTHOCTHI0 HEHACHIIIEHHOE UJIH apOMaTHYeCKOe KOJbLO, 32
UCKJIIOUeHueM (peHusa, KoTopbliii 00pa3oBaH U3 I ATOMOB YIJepoaa, N aTOMOB a30Ta, N
aTOMOB CEPbI U N ATOMOB KUCJIOPOAA, U KOTOPbIH 3aMellleH M paguKalaMHd U3 TPYIIIIbI,
Byroyaromeii B ceds CO,R® M mpu 5TOM aTOMBI CEPbI M ATOMBI YTJIepOaa HECYT N
OKCOTPYIIII,

R®  Bomopon umu (C;-Ce)-anxun, (Cs3-Ce)-tuknoankun, (C3-Cy)-ankenun,
dennn-(C,-Cs)-ankun wnn (C3-Cy)-anKuHUI, KAKIbIH U3 KOTOPBIX 3aMEIIeH
MOCPEACTBOM M PaJMKaliOB, BHIOPAHHBIX U3 TPYIIIbI, BKIKOUAOImeld B cedst Grop,
xJjiop, 6pom, uuano u (C;-C;)-ankokcu;

r 1,2,3,4,5 unu 6;

n 0, 1 unu 2;

m 0,1,2, 3, 4wunmus.

KpOMe TOTO, NPECANOYTUTCIBbHBIMU COCAUHEHUAMU HACTOALIETO I/1306peTeHI/I$I
ABJISAIOTCA coequHeHus ¢popmynl (1), B KOTOPOH 3aMeCTUTENIH UMEIOT CIEAYIOIINe
3HAYCHUA:

R'  Bomopoxn, (C,-C3)-ankun, (C3-Cy)-tmkmoankun, (C;-Cs)-ranorenanku, (C,-
Cs)-ankenun, (C,-Cs)-ankunmi, (Ci-Cs)-ankokcu-(Ci-Cs)-ankun, (C1-Cs)-ankokcu,
npenmnouTuteabHo Bonopon, (C;-Cs)-ankun, unn (C;-Cy)-nuknoankui, 6omiee

NpeaANnOYTUTEIIBHO BOOAOPOL,
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R® BOIOPOX,

R’  ramoren, nuano, (C,-C3)-aiKui, IpeanouTHTENbHO GTOP WIH X0,

R* Bomopox miam GTOp, IPEANIOUTHTETHHO BOAOPOL;

R’  ranoren, nuano, (C1-C3)-aiKkui, IpeanouTHTENbHO GTOP, HIN XIOP;

R® BOAOPOA;

R’ drop, unano, mmm (C1-Ce)-ankmi, (C3-Ce)-tmknoankun, (C3-Ce)-aikenHun,
(C2-Co)-ankunui, (C1-Ces)-anKkOKCH, Kax bl U3 KOTOPBIX 3aMeIleH MOCPEeICTBOM m
pamMKaNoB, U3 TPYIIIbI, BKIOYaKIeH B ceds GTop, Xjop, Opom, WO, THAPOKCHUIT,
uaHo u (C,-Cg)-ankokcu,

8 19 .
R®, R” xaxnwiit He3aBucumo Bonopon, rajgoreH, (C;-Cs)-ankun unu (C,-Cs)-

raJIOT€HaJIKUII,
X  CBs3b,
Y Z;

3

Z MSATUYJIEHHBIN HACBILEHHbBIN, YACTUYHO HEHACBIIIEHHBIN UJIN MOJHOCTHIO
HEHACBIIEeHHbIH KapOOLHUKII, 3aMeIeHHbIH MOCPEACTBOM M PaAUKaJIOB U3 TPYIIIHI,
BKmodaromeil B ce6s CO,R®, CONRPR", CONR®SO,R?, R®, R®, R® u R,

R*  (C-C)-anxun unu (C;3-Cg)-LUKIOANKHUI, KaKIbIH U3 KOTOPHIX 3aMEINEeH
NOCPEACTBOM M PagMKaJOB, BBIOPAHHBIX M3 TPYIINbI, BKIKOUamouel B ceds ¢prop,
XJIop, Opom, WO, LMAHO U TUIIPOKCH;

R®  Bomopoxn, (C1-Ce)-anmkun minn (C3-Cg)-LUUKIOANKIN, KaXKIBIH U3 KOTOPBIX
3aMelleH MOCPEACTBOM M PagUuKajIoB, BBIOPAHHBIX M3 IPYNIBL, BKJIOYAOLIEeH B ceds
bTop, Xj0p, OpoM, WO, IMAHO U THAPOKCH;

R°  ¢rop, xaop, 6powm, iox, nuano, ruapokcun, S(O),R?* unu (C,-Cs)-anxoxcu,
(C3-Co)-ankenunokcu unu (C3-Cq)-aIKMHUIOKCH, KaKIbIH U3 KOTOPBIX 3aMelleH
NOCPEACTBOM M PaJMKaJIOB, BRIOPAHHBIX M3 TPYIIBI, BKIHOUaroueld B cedst ¢prop,
xJiop, Opom, unano u (C,-C;)-ankokcu;

R°  Bomopox umu (C-Cg)-ankmn, (Cs3-Ce)-uuknoankun, (C,-C,)-ankennn,
benun-(C,-Cs)-ankun wiu (C,-Cy)-anKuHUI, KaXKIBIH U3 KOTOPBIX 3aMeIleH
MOCPEACTBOM M PAJMKAJIOB, BRIOPAHHBIX M3 TPYIINEL, BKIHOUaromeld B cedst ¢prop,
xJiop, 6pom, unano u (C,-C;)-ankokcu;

Rf (C1-Cs)-ankun unu (C,-Cs)-ankokcu,

R"  Bomopoxn min (C-Ce)-ankui, (C3-Ce)-unkioankun, (Ca-Cq)-ankennn, (C-

Cs)-ankokcukapOonun- (C,-Ce)-ankun, unu (C,-Cy)-anKuHu, KaXKIbIH U3 KOTOPBIX
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3aMeIeH MOCPENCTBOM M PaAUKAIOB, BBIOPAHHBIX U3 IPYIIIbI, BKIOYAKIEH B ceds
¢drop, xiop, 6pom, unano u (C;-C,)-ankokcu;

m 0,1, 2 unu 3.

Kpome Toro, npeanouTUTEIbHBIMU COSTMHEHUSIMH HACTOSIIIEr0 H300peTeHus
ABJISIOTCA coequueHus Gopmyisl (1), B KOTOPOIt 3aMeCTUTENIH UMEIOT CIEAYIOIIne
3HAYCHUA .

R'  Bomopoxn, (C,-Cs)-ankun, (C3-Cy)-umkmnoankui, (Ci-Cs)-ranorenankm, (C,-
Cs)-ankenun, (C,-Cs)-anxkunmi, (C,-Cj)-ankokcu-(C,-Cs)-ankun, (C,-Cs)-ankokcu,
npennodTuteabHo Boxopon, (C;-Cs)-ankun, unu (C;-Cy)-nuknoankui, domiee
NPEANOYTUTETBHO BOAOPO/;

R? BOIOPOX,

]

rajoreH, uuaHo, (C;-C;)-ankwi, npeanoYyTUTebHO GTOP WU XJIOP;

IS

BOJIOPOJ WU PTOP, MPEANOYTUTEIBHO BOJTOPON;

wn

rajoreH, uuaHo, (C;-Cs)-ankwi, npeanoYTuTeNpbHo GTop, UiIn XJIop;

~ R =R

BOJOPON;

R’ ¢rop, nuano, unu (C,-Ce)-ankumn, (C3-Ce)-rimknoankun, (C3-Cg)-anKeHnn,
(Cy-Co)-ankunmn, (C,-Ce)-ankokcH, KaxAbld U3 KOTOPBIX 3aMEIIeH MOCPEeICTBOM m
paauKaaoB, U3 TPYIIIBL, BKIOUawmel B ceds ¢prop, xynop, 6pom, HOI, THAPOKCHUTI,
uuaHo u (C;-Ce)-anKkokcu;

R®, R? xaxsiit HesaBucumo Bonopox, ramores, (Ci-Cs)-ankmn wn (C;-C3)-

raJJoreHajJ Kul,
X  cBs3b,
Y Z;

2

Z MSTUYJIEHHBIN HACBILEHHBIN, YACTUYHO HEHACBIIIEHHBINH UJIM MOJHOCTHIO
HEHACBIIEHHbI KapOOIUKII, 3aMEIeHHBIH MTOCPEACTBOM M PAJUKAJIOB U3 T'PYIIIIHI,
BKrouaromeil B ceos CO,RC u R®;

R  Bomopox min (C1-Ce)-ankun unn (C3-Ce)-LUHKIOATKI, KaXIbI U3
KOTOPBIX 3aMeIleH MOCPENCTBOM M PAaAUKAJIOB, BBIOPAHHBIX M3 TPYIIbI, BKIKOYAK0 e
B ce0s ¢rop, xymop, Opom, Hoxa, UHAHO U TUIPOKCH,

R°®  Bomopox mmu (C-Cg)-ankmn, (C3-Ce)-uuknoankun, (C;-C,)-ankennn,
denun-(C,-Cs)-ankun mwiu (C3-Cy)-anKuHUI, KaXKIBIH U3 KOTOPBIX 3aMeIleH
NOCPEACTBOM M PaJMKaJIOB, BRIOPAHHBIX M3 TPYIINBL, BKIKOUaroueld B cedst ¢prop,

xJiop, Opom, unano u (C;-C,)-ankokcu;
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m 0,1, 2wunu 3.

KpOMe TOro, NpeAnNOYTUTCIIbHBIMU COCAUHCHUAMUN HACTOAICTO H306peTeHI/I$[
ABJIAIOTCA coequHeHus ¢popmydsl (I), B KOTOPOH 3aMEeCTUTENHN UMEIOT CIeAYIoLIne
3HAYEHUS

R'  Bomopox, (C,-Cs)-ankun, (C3-C4)-mukmnoankui, (C,-Cs)-ranorenankun, (C,-
Cs)-ankenun, (C,-Cs)-anxkunmi, (C;-Cs)-ankokcu-(Ci-Cs)-ankun, (C1-Cs)-ankokcu,
npeanoytutenbHo Bopopon, (Ci-Cs)-ankun, unu (C3-Cy)-uuknoankun, 6onee
NPEeANOYTUTEIHHO BOAOPO;

R’ BOIOPOX,

]

rajoreH, uuaHo, (C;-C3)-ankwi, npeanoYTUTEbHO GTOP WU XJIOP;

I

BOJIOPOJ WU PTOP, MPEANOYTUTEIBHO BOJOPON;

wn

rajoreH, uuaHo, (C;-C;)-ankwi, npeanodTuTeNpbHo GTOp, WU XJIOp;

~ R = =®

=)

BOZOPOJ;

R’ ¢rop, nuano, unu (C1-Ce)-ankun, (C3-Ce)-rimknoankun, (C3-Ce)-anKeHnn,
(C1-Co)-ankunun, (C1-Ce)-ankokcH, KaxAbld U3 KOTOPBIX 3aMEIIeH MOCPEICTBOM m
pamuKaioB, U3 TPYIIIBI, BKIOYaOMmed B ce0st GpTop, Xymop, Opom, WO, THAPOKCHUI,
uaHo u (C,-Cg)-ankokcu,

R®, R? kasxnpiit HezaBucumo Bogopon, ramores, (C1-Cs)-ankur, unu (C1-Cs)-
raJIOreHaJIKHI,

X CBSI3b;

Y  (Ci-Cy)-anxui, (C3-Cg)-uuxnoankuiu, (C,-Cg)-ankenun unu (C,-Cg)-
AJKUHUI, KQXKIBIH U3 KOTOPHIX 3aMeIleH MOCPEACTBOM M paguKajaoB, U3 TPYIIIIbI,
BKIrOUaromeit B ceds prop u CO,RS;

R°  Bomopox umu (C;-Ce)-ankun, (Cs3-Ce)-uuknoankun, (C,-Cy)-ankennn,
benun-(C,-Cs)-ankun wiu (C,-Cy)-anKuHUI, KaXKIABIH U3 KOTOPBIX 3aMelleH
NOCPEICTBOM M PAJMKAJIOB, BRIOPAHHBIX M3 TPYIINEL, BKIHOUaroueld B cedst ¢prop,
xJjiop, Opom, unano u (C;-C;)-ankokcu;

m 0,1, 2, unu 3.

Kpome Toro, npeanodTUTEIbHBIMU COEIMHEHUSIMU HACTOSIIIEr0 N300peTeHHUsI
ABJIAIOTCA coequHeHus ¢Gopmysl (1), B KOTOPOH 3aMeCTUTENIN UMEIOT CIEAYIOIINe
3HAYEHUS

R'  Bomopoxn, (C,-C3)-ankun, (C3-Cy)-tmkmnoankun, (C;-Cs)-ranmorenankun, (C,-

Cs)-ankenun, (C,-Cs)-ankunmi, (Ci-Cs)-ankokcu-(Ci-Cs)-ankun, (C1-Cs)-ankokcu,
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npenmnoututeabHo Bonopon, (C;-Cs)-ankun, unn (C;-Cy)-nuknoankui, 6omnee
NPEANOYTUTETBHO BOAOPO/;

R® BOZOPOX,

R’  ranoren, nuano, (C1-C3)-aiKkui, IpeanouTHTENbHO GTOP WK X0,

R* Bomopox mim GTOp, MPEAIOYTUTEIHHO BOLOPOL;

R’  ranoresn, nuano, (C,-Cs)-aiKui, IpeanouTHTEIbHO (BTOP UK XIOP;

R® BOIOPOX,

R”  drop, uuano, unu (C-Ce)-ankun, (C3-Ce)-tuknoankm, (C3-Ce)-ankeHun,
(C3-Co)-ankunun, (C,-Ce)-anKkoKCH, KaxK bl U3 KOTOPBIX 3aMeIleH MOCPEICTBOM m
pamuKaNoB, U3 TPYIIIbI, BKJIKYaKmei B ceds Gprop, xyiop, 6pom, oa, THAPOKCHUI,
uaHo u (C,-Cg)-ankokcu,

R®, R kaxnpriit HesaBucumo Bogopon, ramore, (C1-Cs)-ankmr, unu (C1-Cs)-
rajoreHalKuiI,

X  CBs3b,

Y  (Ci-Cy)-anxma, (C3-Cg)-nukmoankuiu, (C,-Cg)-ankenmn unu (C,-Cg)-
AJKWHUJI, KQKIbIH M3 KOTOPBIX 3aMEIleH MOCPEACTBOM M PagUKaIOB, U3 TPYIIIEL,
BKJIFOHAKOIIeH B cedst pTop, Xaop, Opom, WO, HHAHO, TUIPOKCHII, ORY, Z, 0Z, NHZ,
S(0),R?, SO,NR"R?, SO,NR°COR®, CO,R®, CONR"R", COR®, CONR®SO,R? NR°R®,
NRPCOR®, NR?CONR®R®, NR"CO,R®, NR"SO,R® NR"SO,NR°R¢, OCONRR,
OCSNRPR®, POR'R" u C(R?)=NORS;

Z  Tpex-, YeThIpeX-, MATH- UJIU MEeCTUYJIEHHOE HACBIIEHHOE, YACTUIHO
HEHACBIIEHHOE, MOJHOCThIO HEHACHIIIEHHOE I apOMaTHYeCKOe KOJIbLO, 3a
UCKJIF0YeHreM (peHua, KOTOpbii 00pa3oBaH U3 I aTOMOB yrjepoiaa, N aTOMOB a30Ta, N
aTOMOB CEPbI U N aTOMOB KHUCJIOPOAA, ¥ KOTOPBIA 3aMeIleH M paguKalaMi U3 CPYIIIIbI,
Britodatoweii B ce6st CO,RS, CONRPR", CONR®SO,R? R®, R®, R® u R, u npu stom
aTOMBI CEpPBI M aTOMBI yIJIEPOa HECYT N OKCOTPYIII;

R? (C-C)-anxun unu (C;3-Cg)-LUKIOANKHUIN, KaKAbIA U3 KOTOPHIX 3aMeINEeH
NOCPEACTBOM M PaIMKaJIOB, BRIOPAHHBIX M3 TPYIINBI, BKIHOUamomel B cedst ¢prop,
xJiop, Opom, WO, LMAHO U TUIPOKCH;

R®  Bomopox, (C1-Ce)-ankun min (C3-Cg)-LUUKIOANKII, KaXKIBIH U3 KOTOPBIX
3aMelleH MOCPEeNCTBOM M paauKajaoB, BBIOPAHHBIX U3 CPYIIIbI, BKIOYAKIIEH B ceOs
¢dTop, xj0p, OpoM, WO, IHAHO U TUIPOKCH,

R°  ¢rop, xnop, 6pom, Hoxn, uuano, ruapokcuin, S(0O),R?* unu (C1-Cs)-ankokcu,

(C3-Ce)-ankennnokcu unu (Cs-Ceq)-aKMHUIOKCH, KaXKIbII U3 KOTOPBIX 3aMelleH
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NOCPEACTBOM M PagMKaJIOB, BBIOPAHHBIX M3 TPYIINEL, BKIKOUaroel B cedst ¢prop,
xJjiop, Opom, unano u (C,-C,)-ankokcu;

R?  Bomopoxn min (C1-Ce)-ankui, (C3-Ce)-unkiaoankun, (Cy-Cq)-ankenun,
benun-(Ci-Cs)-ankun wiu (Cy-Cy)-anKuHUI, KaXKIbIH U3 KOTOPBIX 3aMelleH
IOCPENCTBOM M paAuKalioB, BBIOPAHHBIX W3 I'PYIIIBI, BKIKOUatomei B ceds ¢rop,
xJop, 6pom, uuano u (C,-C,)-ankokcu;

R°®  Bomopon umu (C-Ce)-ankun, (Cs3-Ce)-uuknoankun, (C,-Cy)-ankenun,
benun-(C,-Cs)-ankun wiu (C,-Cy)-anKuHUI, KaKIbIH U3 KOTOPBIX 3aMelleH
NOCPEICTBOM M PAJMKAJIIOB, BRIOPAHHBIX M3 TPYIINBI, BKIHOUaroueld B cedst ¢prop,
xJiop, Opom, unano u (C,-C,)-ankokcu;

RY  (C,-Cs)-anxun wiu (C1-Cs)-ankokceu;

R"  Bomopoxn mn (C-Ce)-ankui, (C3-Ce)-unkioankun, (Ca-Cy)-ankennn, (C-
Ce)-ankokcukapoonun- (C,-Ce)-ankun, unu (C,-C4)-anKuHUI, KaXKIbIH U3 KOTOPBIX
3aMelleH MOCPEACTBOM M paguKajoB, BHIOPAHHBIX M3 TPYIIbI, BKJIKOYAOLIEH B ceds
¢drop, xiop, 6pom, unano u (C;-C,)-ankokcu;

r 1,2,3,4,5 unu 6;

m 0,1, 2wunu3;

n 0, 1 unu 2.

Kpome Toro, npeamnouTUTENbHBIMU COEIMHEHUSIMH HACTOSIIIEr0 U300peTeHus
ABJSIIOTCS coenrHeHust Gopmyabl (1), B KOTOpOil 3aMECTUTENIN UMEIOT CJIEeNYIOLIne
3HAYEHUS

R'  Bomopoxn, (C,-Cs)-ankun, (C3-Cy)-unkmnoankui, (C;-Cs)-ranorenanxmi, (C,-
Cs)-ankenun, (C,-Cs)-ranorenankenun, (C,-Cs)-ankunun, (C,-Cs)-rajoreHaiKuHUI,
(C1-Cs)-ankokcu-(C,-Cs)-ankmin, (C;-Cs)-ankokeu, (C1-Cs)-rajoreHaakoKcu,

R? Bomopox, ranoren, (Ci-Cs)-ankun, (C1-Cs)-ranorenankun, (C1-Cz)-
ankokcu, (C;-Cs)-rasoreHalkoKCH,

R’ Bomopoxn, ramoren, ruapokcit, nnaxo, (C,-Cs)-ankmn, (C;-Cs)-
ranoreHankui, (Cs-Cs)-ranmorennuknoankun , (Ci-Cs)-ranorenankokcu, (C,-Cs)-
ranoreHankeHmn, (C,-Cs)-rajoreHalKnHN,

R* Bomopox, ramoren, ruapokci, nuaxo, (C,-Cs)-ankmn, (C;-Cs)-
ranorenankui, (C;-Cy)-ramorennuknoankui , (C,-Cs)-ranorenankokcu, (C,-Cs)-

ranoreHankeHm, (C,-Cs)-rajoreHaJlKnHUI,
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R’ Bomopox, ranores, ruapokcit, uuaxo, (C,-Cs)-ankun, (C;-Cs)-
ranoreHankui, (Cs;-Cs)-ramorennuknoankui , (C,-Cs)-ranorenankokcu, (C,-Cs)-
ranoreHankeHu, (C,-Cs)-rajoreHaJlKnHUI,

R®  Bomopoxn, ramores, (C1-Cs)-ankmi, (C,-Cs)-ranorenankun, (C1-Cs)-

5 ankokcH, (C,-C;)-raqoreHankoKkcu,

R’ (C,-C,)-ankun, uukionpomnui, (Ci-C,)-ranorenankun, (C,-Cs)-ankeHun,
(C,1-Cy)-ankokcwu;

R®, R’ kaxnprit HesaBucumo Bogopox, ramore, (C1-Cs)-ankmi, unu (C1-Cs)-
rajoreHaKuiI,

10 X  CBs3b (XO) WJIU IBYXBAJIEHTHOE 3BE€HO U3 PYIIbI, BKIOYAKOMEH B ceOs

xh, (X%, (X%, (XH, (X°) u (X°):

11
R10 R11 R10 R R10 R''R s
P o d R
R12 R13

R1 2 R1 3
X ) )
L0 RMRM R'S Rl g0 R"
}iyff\ }\ /)R1§<R?3\\
o) 06) 06) :

R°-RY  kaxnmbiii He3aBHCHMO Bonopoa, Grop, xyuop, Opom, ioa, TUAPOKCHUII,
15 wuano, CO,R®, CONRPRY, R?, umu (C,-Cg)-ankun, (C3-Cs)-muknoankui, (C2-Ce)-
ankeHus, (C,-Cg)-aqKUHIII, KaXKIbIH U3 KOTOPBIX 3aMEIIEeH MOCPEACTBOM m
pamuKaNoB, U3 TPYIIIbI, BKIOYaKUed B ceds GTop, Xymop, Opom, WO, THAPOKCUIT U
uano, win (C1-Ce)-ankokcu, (C3-Ce)-unknoankokcu, (Cs-Ce)-ankenunokcu unu (Cs-
Cs)-aNKMHUIOKCH, KXl U3 KOTOPHIX 3aMEIIeH MOCPEACTBOM M paguKaloB, U3
20 IPYMIbI, BKIOUarIeid B cebs ¢prop, xmop, Opom, fon, uunano u (C,-C,)-ankokcu;
Y  BOXOpPOXA, LMAHO, TUAPOKCHUI, Z,
Wu
(C1-Cra)-ankun, (Cs-Cg)-unknoankun, (C,-Cz)-ankenun wiu (C,-Ciz)-ankuHmm,
Ka)KIbI U3 KOTOPBIX 3aMelIeH MOCPEACTBOM M PaaMKalOB, U3 CPYIIIbI, BKIOYAO e
25 B ce0s ¢rop, xJaop, Opom, oz, LHAHO, TUAPOKCHUII, ORd, Z,0Z, NHZ, S(0),R?,
SO,NR"R?, SO,NR"COR®, CO,R®, CONR"R", COR®, CONR®SO,R? NR'R®,
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NR°COR®, NR° CONR‘R®, NR°CO,R*, NR"SO,R® NR°SO,NRR®, OCONRR,
OCSNRPR®, PORR" u C(R")=NOR®;

Z  Tpex-, YeThIpex-, MATH- UJIU MEeCTUUYJEHHOE HACBIIEHHOE, YaCTUIHO
HEHACBIIIEHHOE, MOJTHOCTHIO HEHACHIIIEHHOE TN apOMAaTHYECKOe KOJbLO, 32
UCKJIIOUeHNEeM (peHmnna, KOTopelii 00pa3oBaH U3 I AaTOMOB YIJIepoa, N aTOMOB a30Ta, N
aTOMOB CEpbl U N aTOMOB KUCJIOPOZA, U KOTOPBIN 3aMeIleH M paguKaliaMu U3 TPYyIIIb,
Brirouatoweii B ce6st CO,RS, CONRPR", CONR®SO,R?, R®, R®, R® u R, u npu stom
aTOMBI Cepbl U ATOMBI yIJIepOJa HECYT N OKCOTPYIII,

R*  (C,-Ce)-anxun unu (C;3-Cg)-LUKIOANKHUIN, KaKAbIH U3 KOTOPHIX 3aMeIleH
NOCPEACTBOM M PaIMKaJIOB, BRIOPAHHBIX M3 TPYIINBI, BKIKOUamomel B cedst ¢prop,
XJiop, OpoMm, WO, IMAHO U TUIPOKCH;

R® Bomopox mau R?

R°  ¢rop, xaop, 6pom, toxn, nuano, ruapokcun, S(0O),R? unn (C,-Cs)-ankokcu,
(C5-Cy)-ankennnokcu unu (Cs;-Cgq)-alKUHUIOKCH, KAJKIBIH U3 KOTOPBIX 3aMelleH
NOCPEACTBOM M PaIMKaJIOB, BRIOPAHHBIX M3 TPYIINEL, BKIHOUaromel B cedst ¢prop,
xJjiop, Opom, unano u (C,-C;)-ankokcu;

R?  Bomopoxn min (C,-Ce)-ankui, (C3-Co)-unkiaoankun, (C,-Cy)-ankeHun,
benun-(C,-Cs)-ankun wiu (C,-Cy)-anKuHUI, KaXKIBIH U3 KOTOPBIX 3aMeIleH
NOCPECTBOM M PaJMKaJOB, BRIOPAHHBIX U3 I'PYIINBL, BKIKOUarouiel B ceds ¢prop,
xJop, 6pom, uuano u (C;-C,)-ankokcu;

R® RY

RY  (C,-Cs)-anxun uiu (C1-Cs)-ankokeu;

R"  Bomopoxn mn (C-Ce)-ankui, (C3-Ce)-unkioankun, (Ca-Cy)-ankenun, (C-
Ce)-ankokcukapOonun- (C-Ce)-ankun, unu (C,-Cy)-anKuHUI, KAKIBIH U3 KOTOPBIX
3aMelleH MOCPEACTBOM M PaguKajaoB, BHIOPAHHBIX M3 TPYIIbI, BKJIOYAIOLIEH B ceOs
drop, xiop, 6pom, unano u (C;-C,)-ankokcu;

m 0,1,2,3,4unus;

n 0, 1 unm 2;

r 1,2,3,4,5 unu 6.

KpOMe TOro, NpeANOYTUTECIIbHBIMU COCAUHCHHUAMU HACTOAIICTO 1/1306peTeH1/1$[
ABJIAIOTCA coequHeHus ¢popmynl (1), B KOTOPOH 3aMeCTUTENIN UMEIOT CIEAYIOIINe

3HAQYCHUA:
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R'  Bomopoxn, (C,-C3)-ankun, (C3-Cy)-tmkmoankun, (C;-Cs)-ranorenankun, (C,-
Cs)-ankenun, (C,-Cs)-ranorenankenu, (C,-Cj)-ankunmi, (C,-C;)-rajoreHaJiKuHUI,
(C1-Cs)-ankokcu-(C,-Cs)-ankmiu, (C-Cs)-ankoken, (C1-Cs)-rajgoreHaakokcu,

R* Bomopox, ranores, (Ci-Cs)-ankun, (C1-Cs)-ranorenankun, (C1-C3)-

5 ankokcH, (C,-C;)-raqoreHankoKkcu,

R’ BOZOPOJ, rajoreH, ruapokcui, nuano, (C,-Cs)-ankun, (C,-C;)-
ranorenankui, (Cs-Cs)-ranorennuknoankun , (Ci-Cs)-ranorenankokcu, (C,-Cs)-
ranoreHankeHmn, (C,-Cs)-rajoreHalKuHUI,

R* Bomopox, ramoren, ruapokcut, unaxo, (C,-Cs)-ankmi, (C;-Cs)-

10 ranorenankui, (C;-Cy)-ranorennuknoankun , (C,-Cs)-ranorenankokcu, (C,-Cs)-
ranoreHankeHmn, (C,-Cs)-rajoreHalKuHU,

R’ Bomopox, ranores, ruapokci, nuaxo, (C,-Cs)-ankmn, (C1-C3)-
ranoreHankui, (C;-Cs)-ramorennuknoankun , (C,-Cs)-ranorenankokcu, (C,-Cs)-
ranoreHankeHmn, (C,-Cs)-rajoreHalKnHU,

15 R® Bomopox, ranoren, (Ci-Cs)-ankun, (C1-Cs)-ranorenankun, (C1-C3)-
ankokcH, (C-Cs)-ramoreHajlKkoKCH,

R’ Bomopox, uuano, (C,-C,)-ankmi, (Cs-Ce)-unkmoankmi, (C;-C;)-
ranorenankui, (C,-C;)-ankokcu;

R®, R’ kasxnapiit He3aBucumo Bogopos, rajores, (C-Cs)-ankun umm (C,-Cs)-

20 raJoOreHaaKuI;
X ceasp (X°) nim IBYXBaJEHTHOE 3BEHO M3 IPYIINBI, BKJIHOUarOLIeld B celst

xh, (X3, (X)), (XH, (X°) u (X°):

10 R
r? R RIS R R RTR"™
Pl o R
R12 R13

R R’
) ) )
10 R
R0 rR'"R" R R r"
\
M \ /)g(o
12 R'2 R13\\
R
X" ) ) ;
25 R'-R"  kaxnblii He3aBHCHMO Bojpopon, Grop, xjaop, Opom, o, TUIAPOKCHUII,

nuano, CO,R®, CONRde, R® unu (C1-Ce)-ankumn, (C3-Cs)-muxaoankui, (C2-Ce)-
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ankeHwI, (C,-Cg)-aqKUHII, KQKIBIH U3 KOTOPBIX 3aMEIIeH MOCPEACTBOM m
paIuKaioB, U3 TPYIIIBI, BKIOYaOMed B ce0st GTop, Xmop, Opom, HOI, THAPOKCHUI
uano, win (Ci-Ce)-ankokcu, (C3-Ce)-unknoankokcu, (Cs-Ce)-ankennnokcu unu (Cs-
Cs)-aNKMHUIOKCH, KQXKIbIH U3 KOTOPBIX 3aMEIIeH MOCPEICTBOM M paguKaoB, U3
IpyIIeL, BKIOYawmen B cedst ¢prop, xynop, Opowm, iox, unano u (C,-C;)-ankokcu;

Y BOJOPOA, UUAHO, TUAPOKCHI, Z,

WIH

(C1-Chr2)-ankun, (C3-Cg)-uuknoankun, (C,-Ciy)-ankenun wiu (C,-Cip)-ankuHum,
Ka)XIbI U3 KOTOPbIX 3aMEI[eH MOCPEACTBOM M PaaMKaIOB, U3 TPYIIIIbI, BKIIFOYAOIIEi
B ce0s ¢pTop, XJ0p, Opom, o, LMAHO, TUAPOKCHUII, ORY, Z, OZ, NHZ, S(0).R?,
SO;NR"R?, SO,NR"COR®, CO,R®, CONR"R", COR®, CONR®SO,R? NR°R®,
NRPCOR®, NR?CONR®R®, NR"CO,R®, NR’SO,R® NR"SO,NR°R¢, OCONRR,
OCSNRPR®, PORR" u C(R?)=NOR®;

Z  Tpex-, YeThIpeX-, MATH- UJIU MEeCTUUYJIEHHOE HACBIIEHHOE, YACTUHIHO
HEHACBIIIEHHOE, MOJTHOCTHIO HEHACHIIIEHHOE I apOMAaTHYECKOe KOJbLO, 32
uckIro4YeHneM GeHuna, KoTopbiii 00pa3oBaH U3 I ATOMOB yrjepoja, N aTOMOB a30Ta, n
aTOMOB Cepbl U N aTOMOB KUCJIOPOAA, U KOTOPbIH 3aMeIlleH M paguKalaMu U3 CPYIIIbI,
BKirouaromeii B cebst CO,RS, CONRPR", CONR®SO,R? R®, R®, R® u R, u npu srom
aTOMBI CEepPbl U aTOMBI yIJIEPOa HECYT N OKCOTPYIII;

R*  (C;-Ce)-ankun unu (C3-Ce)-UMKIOANKHI, KAXKABIA U3 KOTOPHIX 3aMEIIEH
IOCPEACTBOM M PaJAMKaJOB, BBIOPAHHBIX U3 T'PYIIbI, BKIKOYaKmeid B ceds ¢rop,
XJiop, Opom, Hoxd, HHAaHO U THAPOKCH,

R® Bomopox mau R?;

R°  ¢rop, xaop, 6pom, tox, nuano, ruapokcun, S(0O),R?* unn (C1-Ces)-anxoxcu,
(C3-Co)-ankenunokcu unu (C3-Cq)-aIKMHUIOKCH, KaKIbIH U3 KOTOPBIX 3aMelleH
NOCPEACTBOM M PaTMKaJIOB, BRIOPAHHBIX M3 TPYIIBL, BKIHOUaroUel B cedst ¢prop,
xJjiop, Opom, unano u (C,-C,)-ankokcu;

R?  Bomopoxn mn (Ci-Ce)-ankui, (C3-Ce)-unkiaoankun, (Cy-Cq)-ankenun,
benun-(C,-Cs)-ankun wiu (C,-Cy)-anKuHUI, KaXKIBIH U3 KOTOPBIX 3aMeIleH
MOCPEACTBOM M PaJMKAJIOB, BRIOPAHHBIX M3 TPYIIEL, BKIHOUaromeld B cedst ¢prop,
xJjiop, Opom, unano u (C,-C;)-ankokcu;

R® RY

Rf (C1-Cs)-ankun unu (C,-Cs)-ankokcu,
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R"  Bomopox min (C,-Ce)-ankui, (C3-Cg)-umknoankun, (C,-Cy)-ankennn, (C-
Cs)-ankokcukapOonun- (C,-Ce)-ankun, unu (C,-Cy)-anKuHu, KaXKIbIH U3 KOTOPBIX
3aMelleH MOCPEeCTBOM M PaAuKajaoB, BBIOPAHHBIX U3 CPYIIIbI, BKIOYAKIIEH B cels
¢drop, xaop, 6pom, unano u (C;-C,)-ankokcu;

m O0,1,2, 3,4 umu?5;

n 0,1 nam 2;

r 1,2,3,4,5 unu 6.

Kpome Toro, npeamnouTUTeNbHBIMH COEIMHEHUSIMH HACTOSIIIETr0 U300pETeHUs
ABJISAIOTCA coequHeHus ¢Gopmysl (1), B KOTOPOH 3aMeCTUTENIH UMEIOT CIEAYIOIINe
3HAYEHUS

R'  Bomopoxn, (C,-Cs)-ankun, (C3-Cy)-tmkmnoankui, (Ci-Cs)-ranorenankmi, (C,-
Cs)-ankenun, (C,-Cs)-ranorenankenun, (C,-Cs)-ankunmn, (C,-Cs)-rajoreHaiKuHUI,
(C1-Cs)-ankokcu-(C,-Cs)-ankmin, (C;-Cj)-ankokcn, (C,-Cs)-rajoreHaaKkoKcu,

R* Bomopox, ranores, (C;-Cs)-ankun, (C,-Cs)-ranorenankun, (C,-Cs)-
ankokcH, (C-Cs)-rasoreHalKkoKCH,

R’ Bomopoxn, ramoren, ruapokcit, uuaxo, (C,-Cs)-ankmn, (C1-Cs3)-
ranoreHankui, (C;-Cs)-ramorennuknoankun , (C,-Cs)-ranorenankokcu, (C,-Cs)-
ranorenankeHm, (C,-Cs)-rajoreHaJlKnHuI,

R* Bomopox, ranoren, ruapokci, uuaxo, (C,-Cs)-ankun, (C1-C3)-
ranoreHankui, (Cs-Cy)-ranorenuuknoankun , (C;-Cs)-rajgorenankokcu, (C,-Cs)-
ranoreHaigkeHus, (C,-Cs)-raJoreHalKuHuII,

R’  Bomopox, ranoren, ruapokcii, unano, (C,-Cs)-anxmi, (C;-Cs)-
ranorenankui, (Cs;-Cs)-ranmorennuknoankun , (Ci-Cs)-ranorenankokcu, (C,-Cs)-
ranoreHankeHun, (C,-Cs)-rajoreHalKuHUNI,

R® Bomopox, ranoren, (Ci-Cs)-ankun, (C1-Cs)-ranorenankun, (C1-Cz)-
ankokcu, (C;-Cs)-rasoreHalkoKCH,

R’ (C-Cy)-ankun, nuknonpomnui, (C,-C,)-ranorenankui, (C,-Cs)-aikeHu,
(C1-Cy)-ankokcu;

R®, R kaxnpiit He3aBucumo Bogopon, ramore, (C1-Cs)-ankmr, unu (C1-Cs)-
rajoreHaKuiI,

X  CBs3b,

Y  Z, umu (C,-Cg)-ankun, (Cs-Cg)-unknoankun, (C,-Csg)-ankenun unn (C,-Cg)-
AJKWHUJ, KQXKIbIH M3 KOTOPBIX 3aMEIleH MOCPEACTBOM M PagUKaJiOB, U3 TPYIIIEL,

BKJIrovaromeit B cedst prop u CO,RS;
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Z  dYeThIpeX-MITHYJEHHOE HACHIIEHHOE UM YaCTUYHO HEHACHIIEHHOE
KOJIbL[0, 00pa30BaHHOE M3 I' ATOMOB YIJIepoaa, N aTOMOB KHCJIOPOJa U 3aMELIEHHOe
MOCPEACTBOM M PAaJMKANOB U3 FPYIIbI, BKIoUaromei B cedbs CO,R®, CONRPR",
CONR®SO,R* R®, R®, R n R,

R*  (C;-Cg)-ankun unu (C3-C)-MMKIOANKHI, KAXKIBIA U3 KOTOPHIX 3aMEIIEH
NOCPEACTBOM M pPagMKaJOB, BRIOPAHHBIX M3 TPYIINbI, BKIOUaeld B cedst GpTop,
xJiop, OpoMm, WO, LMAHO U TUIPOKCH;

R®  Bomopox, umu (C,-Ce)-amkun minn (C3-Cg)-LUUKIOANKHN, KaSKAbI 13
KOTOPBIX 3aMeIeH MOCPEACTBOM M PAaJMKAaIOB, BBIOPAHHBIX U3 IPYIIIbI, BKIKOYAKO MEH
B ce0s ¢rop, xmop, Opom, WO, IMAHO U TUIPOKCH,

R°  ¢rop, xaop, 6pom, tox, nuano, ruapokcun, S(0O),R? unn (C1-Ce)-anxoxcu,
(C3-Co)-ankenunnokcu unu (C3-Ce)-alKUHUIIOKCH, KAJKIBIH U3 KOTOPBIX 3aMelleH
NOCPEACTBOM M PaIMKaJIOB, BRIOPAHHBIX M3 TPYIINEL, BKIHOUaromel B cedst ¢prop,
xJjiop, 6pom, unano u (C,-C;)-ankokcu;

R°  Bomopox mmu (C;-Ce)-ankmn, (Cs3-Ce)-uuknoankun, (C,-Cy)-ankennn,
denun-(C,-Cs)-ankun mwin (C,-Cy)-anKuHUI, KaXKIBIH U3 KOTOPBIX 3aMeIleH
NOCPEACTBOM M PaJMKaJIOB, BRIOPAHHBIX M3 TPYIIBL, BKIKOUaroueld B cedst ¢prop,
xJiop, Opom, unano u (C,-C,)-ankokcu;

R'  (C,-Cs)-ankun win (C1-Cs)-ankokceu;

R"  Bomopoxn mmn (C1-Ce)-ankui, (C3-Ce)-umknoankun, (C,-Cy)-ankennn, (C-
Ce)-ankokcukapoonui- (C,-Ce)-ankun, unu (C,-Cy)-anKuHmI, Kaxablii U3 KOTOPBIX
3aMeleH MOCPEeICTBOM M PaAUuKaIOB, BBIOPAHHBIX U3 FPYIIbI, BKIOYAKIEH B ceds
drop, xja0p, 6pom, uuano u (C;-C,)-ankokcu;

m O0,1,2,3,4umus5;

n 0, 1 unu 2;

r 1,2,3,4, unu 5.

KpOMe TOTO, NPECANOYTUTCIBbHBIMU COCAUHEHUAMU HACTOALIETO 1/1306peTeH1/151
ABJISAIOTCA coequHeHus ¢popmynl (1), B KOTOPOH 3aMeCTUTENIH UMEIOT CIEAYIOIINe
3HAYCHUA:

R'  Bomopoxn, (C,-C3)-ankun, (C3-Cy)-tmkmoankun, (C;-Cs)-ranorenanku, (C,-
Cs)-ankenun, (C,-Cs)-ranorenankenun, (C,-Cs)-ankunmi, (C,-Cs)-rajoreHajiKuHUI,

(C1-Cs)-ankokcu-(C,-Cs)-ankmiu, (C;-Cj)-ankokcn, (C,-Cs)-rajgoreHaakokcu,
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R* Bomopox, ranoren, (C;-Cs)-ankun, (C,-Cs)-ranorenankun, (C,-Cs)-
ankokcH, (C-Cs)-ramoreHaiKkoKcH,

R’ Bomopox, ramoren, ruapokcit, uuaxo, (C,-Cs)-ankun, (C1-C3)-
ranorenankui, (Cs-Cs)-ramorennuknoankun , (Ci-Cs)-ranorenankokcu, (C,-Cs)-
ranoreHaigkeHus, (C,-Cs)-raJoreHalIKuHUII,

R* BOZOPOJ, rajoreH, ruapokcui, nuano, (C,-Cs)-ankun, (C,-C;)-
ranorenankui, (Cs;-Cy)-ranorennukioankun , (Ci-Cs)-ranorenankokcu, (C,-Cs)-
ranoreHankeHmn, (C,-Cs)-rajoreHalKuHUI,

R’ Bomopox, ranores, ruapokcit, uunaxo, (C,-Cs)-ankmi, (C;-Cs)-
ranoreHankui, (C;-Cs)-ranmorennuknoankun , (C,-Cs)-ranorenankokcu, (C,-Cs)-
ranoreHankeHmn, (C,-Cs)-rajoreHalKuHU,

R® Bomopox, ranoren, (Ci-Cs)-ankun, (C1-Cs)-ranorenankun, (C1-Cz)-
ankokcu, (C-Cs)-raroreHalKoOKCH,

R’  Bomopox, uuano, (C,-C,)-ankmi, (Cs-Ce)-unkmoankmi, (C;-C;)-
rajnorenankui, (C,-C;)-ankokcu;

R®, R’ kaxnpiit HesaBucumo Bompopon, ramore, (C1-Cs)-ankmr, unu (C1-Cs)-
rajoreHa K,

X CBSI3b,

Y  Z, unu (C,-Cg)-ankun, (Cs-Cg)-unknoankun, (C,-Csg)-ankenun unu (C,-Cg)-
AJKWHUJI, KQXKIbIH M3 KOTOPBIX 3aMEIIeH MOCPEACTBOM M PagUKaJIOB, U3 TPYIIIEL,
BJrOvarommeii B cebs gprop u CO,RS;

Z  4eThIpeX-NATUYJIEHHOE HACBIN[EHHOE HJIM YaCTHYHO HEHACHIIIEHHOE
KOJIbIIO, 00pa30BaHHOE U3 I ATOMOB YTJIEPOaa, N AaTOMOB KHCJIOPOaa U 3aMEeIeHHOe
MOCPEACTBOM M PAJAMKANOB U3 FPYIIbL, BKIouaromei B cebs CO,RE, CONRPR",
CONRSO,R? R® R® R°uR;

R? (C-C)-anxun unu (C;3-Cg)-LUKITOANKHUIN, KaKIbIH U3 KOTOPHIX 3aMeINEeH
NOCPEACTBOM M PaIHMKaJIOB, BRIOPAHHBIX M3 TPYIINBI, BKIKOUamomel B cedst ¢prop,
xJiop, Opom, WO, LMAHO U TUIIPOKCH;

R®  Bomopox, umu (C,-Ce)-amkun winn (C3-Cg)-LUKIOANKHN, KaSKAbI 13
KOTOPBIX 3aMeIeH MOCPEACTBOM M PaJMKAaIOB, BRIOPAHHBIX W3 IPYIIbI, BKIOYAKO MEH
B ce0s ¢rop, xymop, Opom, Hoxa, LHAHO U TUIPOKCH,

R°  ¢rop, xaop, 6pom, Hoxn, uuano, ruapokcui, S(0O),R? unm (C1-Cs)-ankokcu,

(C5-Co)-ankennnokcu unu (Cs;-Cg)-alIKMHUIOKCH, KaXKIbIH U3 KOTOPBIX 3aMelleH
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NOCPEACTBOM M PagMKaJIOB, BBIOPAHHBIX M3 TPYIINEL, BKIKOUaroel B cedst ¢prop,
xJjiop, Opom, unano u (C,-C,)-ankokcu;

R®  Bomopox mumu (C;-Ce)-ankun, (Cs3-Ce)-uuknoankun, (C,-Cy)-ankenun,
benun-(Ci-Cs)-ankun wiu (Cy-Cy)-anKuHUI, KaXKIbIH U3 KOTOPBIX 3aMelleH
IOCPENCTBOM M paAuKalioB, BBIOPAHHBIX W3 I'PYIIIBI, BKIKOUatomei B ceds ¢rop,
xJop, 6pom, uuano u (C,-C,)-ankokcu;

RY  (C,-Cs)-anxun uiu (C1-Cs)-ankokeu;

R"  Bomopoxn mmn (C-Ce)-ankui, (C3-Ce)-unkioankun, (Ca-Cy)-ankenun, (C-
Ce)-ankokcukapoonun- (C,-Ce)-ankun, unu (C,-Cy)-anKuHu, KaXKIbIH U3 KOTOPBIX
3aMelleH MOCPEACTBOM M PagUuKaoB, BHIOPAHHBIX M3 TPYIIbI, BKJIOYAIOLIEH B ceOs
drop, xiop, 6pom, unano u (C;-C,)-ankokcu;

m 0,1,2,3,4unus;

n 0, 1 unu 2;

r 1,2,3,4 unu 5.

KpOMe TOro, NpeANOYTUTCIIbHBIMU COCAUHCHUAMU HACTOAICTO 1/1306peTeH1/1$1
ABJIAOTCA coequHeHus ¢popmysl (1), B KOTOPOH 3aMeCTUTENN UMEIOT CIEAYIOIINe
3HAYCHUA:

R'  Bomopoxn, (C,-C3)-ankun, (C3-Cy)-tmkmoankun, (C1-Cs)-ranmorenankun, (C,-
Cs)-ankenun, (C,-Cs)-ranorenankenu, (C,-Cs)-ankunmi, (C,-Cs)-rajoreHaaKuHuI,
(C,-C3)-ankokcu-(C;-Cs)-ankuin, (C,-Cs)-ankokcu, (C-Cs3)-rajoreHaikokcu;

R? Bomopox, ranoren, (C;-Cs)-anxun, (C1-Cs)-ranorenankun, (C1-Cs)-
ankokcH, (C-Cs)-rajoreHalkoOKCH,

R® Bomopoxn, ramoren, ruapokcu, unano, (C,-Cs)-ankmi, (C1-Cs3)-
rajnoreHankui, (Cs-Cs)-ranorennuknoankun , (Ci-Cs)-ranorenankokcu, (C,-Cs)-
ranoreHankeHmn, (C,-C;)-rajoreHalKuHuN,

R* Bomopoxn, ramoren, ruapokci, nnaxo, (C,-Cs)-ankun, (C;-Cs)-
ranoreHankui, (Cs;-Cy)-ranorennuknoankun , (Ci-Cs)-ranorenankokcu, (C,-Cs)-
ranoreHankeHmn, (C,-Cs)-rajoreHalKnHU,

R’ Bomopox, ranores, ruapokcit, nuaxo, (C,-Cs)-ankmn, (C;-Cs)-
ranoreHankui, (C;-Cs)-ramorennuknoankui , (C,-Cs)-ranorenankokcu, (C,-Cs)-
ranoreHankeHm, (C,-Cs)-rajoreHaJlKnHUI,

R®  Bomopox, ranoren, (C;-Cs)-ankun, (C1-Cs)-ranorenankun, (C,-Cs)-

ankokcH, (C-Cs)-ramoreHaikoKcH,
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R’ ¢rop, nuano, unu (C,-Ce)-ankumn, (C3-Ce)-rimknoankun, (C3-Cg)-ankeHnn,
(Cy-Co)-ankunun, (C,-Ce)-ankokcu, KaxAbld U3 KOTOPBIX 3aMEIIeH MOCPEICTBOM m
paIuKaioB, U3 TPYIIIBI, BKIOYaOMe B ce0st GpTop, Xjmop, Opom, HOX, THAPOKCHUI,
uaHo u (C-Cg)-ankokcu,

R®, R? xaxwiit HesaBucumo Bogopon, ranores, (C,-Cs)-ankmn, unu (C,-Cs)-

raJoreHaj KuiI,
X  cBs3b,
Y Z;

2

Z  dYeThIpeX-MSITHYJEHHOE HACBIIEHHOE UM YaCTUYHO HEHACBIIEHHOE
KOJIbIIO, 0Opa30BaHHOE U3 I ATOMOB YTJIEPOJa, N ATOMOB KHCJIOPOJAa U 3aMEIeHHOe
MOCPEACTBOM M PAaJAMKANOB U3 FPYIIbI, BKIoUaromei B cebs CO,R®) CONRPR",
CONR®SO,R* R, R®, R u R,

R?  (C-Cg)-anxun unu (C;3-Cg)-LUKIOANKHUI, KaKIbIH U3 KOTOPHIX 3aMeINEeH
NOCPEACTBOM M PaIMKaJIOB, BRIOPAHHBIX M3 TPYIINBI, BKIHOUamomeld B cedst ¢prop,
XJiop, Opom, WO, LHAHO U TUIPOKCH;

R®  Bomopox, umu (C,-Ce)-amkun winn (C3-Cg)-LUUKIOANKHN, KXKAbI 13
KOTOPBIX 3aMeLIeH MOCPEICTBOM M PagUKaJIOB, BBIOPAHHBIX M3 IPYIIbI, BKJIIOYAIOIIEH
B ce0s ¢rop, xymop, Opom, Hox, LHMAHO U TUIPOKCH,

R°  ¢rop, xaop, 6pom, Hox, uuano, ruapokcui, S(0O),R? unu (C1-Ce)-ankokcu,
(C3-Ce)-ankenunokcu unu (Cs-Ceq)-aJKMHUIOKCH, KaXKABIH U3 KOTOPBIX 3aMelleH
NOCPENCTBOM M PajANKaloB, BBIOPAHHBIX U3 TPYIIIBI, BKIOUatomei B ceds ¢rop,
xJjiop, Opom, uuano u (C,-C;)-ankokcu;

R°  Bomopon umu (C-Ce)-ankun, (Cs3-Ce)-uuknoankun, (C,-Cy)-ankennn,
benun-(C,-Cs)-ankun wiu (C,-Cy)-anKuHUI, KaKIbIH U3 KOTOPBIX 3aMelleH
NOCPEICTBOM M PAJMKAJIOB, BRIOPAHHBIX M3 TPYIINBI, BKIHOUaroueld B cedst ¢prop,
xJiop, Opom, unano u (C,-C;)-ankokcu;

Rf (C1-Cs)-ankun unu (C,-Cs)-ankokcu,

R"  Bomopoxn mn (C1-Ce)-ankui, (C3-Ce)-unkioankun, (Ca-Cq)-ankennn, (C-
Cs)-ankokcukapOonun- (C,-Ce)-ankun, unu (C,-Cy)-anKuHUI, KaXKIBIH U3 KOTOPBIX
3aMelleH MOCPEACTBOM M paguKajoB, BHIOPAHHBIX M3 TPYIIbI, BKJIOYAOLIEH B ceOs
¢drop, xiop, 6pom, unano u (C;-C,)-ankokcu;

m 0,1,2,3,4unus;

n 0, 1 unm 2;

r 1,2,3,4umus.
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KpOMe TOro, NpeANOYTUTCIIbHBIMU COCAUHCHHUAMU HACTOAIIECTO I/I306peTeHI/I$[
ABJIAIOTCA coequHeHus ¢popmysl (I), B KOTOPOH 3aMeCTUTENN UMEIOT CIIEeAYoIIue
3HAYEHUS

R! Bogopon, (C-Cs)-ankuin, (C3;-Cy)-unknoankun, (C;-Cs)-ranorenanku, (C,-
Cs)-ankenun, (C,-Cs)-ranorenankenun, (C,-Cs)-ankunun, (C,-C;)-raioreHaiKuHUI,
(C1-Cs)-ankokcu-(C,-Cs)-ankmin, (C;-Cs)-ankokcu, (C1-Cs)-rajoreHaakoKcu;

R? Bomopox, ranoren, (C;-Cs)-anxun, (C1-Cs)-ranorenankun, (C1-Cs)-
ankokcu, (C;-Cs)-rasoreHalkoKCH,

R® Bomopoxn, ramoren, ruapokci, nuaxo, (C,-Cs)-ankmn, (C;-Cs)-
ranoreHankui, (Cs;-Cs)-ranorennuknoankui, (Ci-Cs)-ranorenankokcu, (C,-Cs)-
rajnoreHankeHmn, (C,-Cs)-rajoreHalKnHU,

R* Bomopox, ramoren, ruapokci, nnaxo, (C,-Cs)-ankmn, (C;-Cs)-
ranorenankui, (C;-Cy)-ranorennuknoankun , (C,-Cs)-ranorenankokcu, (C,-Cs)-
ranoreHankeHm, (C,-Cs)-rajoreHaJlKnHNI,

R’ Bomopox, ranores, ruapokci, uuaxo, (C,-Cs)-ankmn, (C1-Cs3)-
ranoreHankui, (C;-Cy)-ramorennuknoankun , (C,-Cs)-ranorenankokcu, (C,-Cs)-
ranoreHankeHun, (C,-C;)-rajoreHaJlKnHUI,

R® Bomopox, ranoren, (Ci-Cs)-anxun, (C1-Cz)-ranorenankun, (C1-C3)-
ankokcH, (C;-C3)-raqoreHankokcu,

R’ ¢rop, unano, wiu (C,-Ce)-ankun, (C3-Ce)-unknoankuin, (C;-Ce)-ankenun,
(Cy-Co)-ankunui, (C1-Cs)-anKkoKCH, Kax bl U3 KOTOPBIX 3aMeIleH MOCPEICTBOM m
pamMKaNoB, U3 TPYIIIbI, BKIOYaKed B ceds GTop, Xjop, Opom, WO, THAPOKCHUIT,
uaHo u (C-Cg)-ankokcu,

R®, R’ kaxnpiit He3aBucumo Bogopon, ramore, (C1-Cs)-ankui, unu (C1-Cs)-
rajoreHaKuiI,

X CBs3b,

Y  (Ci-Cyip)-ankun, (Cs-Cs)-uuknoankui, (Cy-Cia)-ankenmn unu (C,-Cia)-
AJIKUHHAII, Ka)KZ[beI N3 KOTOPBIX 3aMCIICH MOCPECACTBOM M PaAHUKAJIOB, U3 T'PYIIIIBI,
BKJIFOHAKOIIeH B cedst pTop, Xjaop, Opom, WO, HHAHO, TUIPOKCHII, ORY, Z, 0Z, NHZ,
S(0),R?, SO,NR"R?, SO,NR"COR®, CO,R®, CONR"R", COR®, CONR®SO,R? NR°R®,
NRPCOR®, NR?CONR®R®, NR"CO,R®, NR"SO,R® NR"SO,NRR¢, OCONRR,
OCSNRPR®, PORR" u C(R")=NORS;
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Z  Tpex-, YeThIpex-, MATH- UM MEeCTUUYJIEHHOE HACBIIEHHOE, YaCTUIHO
HEHACBIIIEHHOE, MOJTHOCTHI0 HEHACHIIIEHHOE UJIN apOMaTHYeCKOe KOJbLO, 32
UCKJIIOUeHNeM (peHuIa, KOTophlii 00pa3oBaH U3 r aTOMOB yTJepoaa, 1 aTOMOB a30Ta, N
aTOMOB C€pbl M N ATOMOB KHCJIOPOZAA, U KOTOPbIH 3aMelIeH M paguKaJlaMH U3 TPYIIIbI,
Brmouaroieii B cebs CO,RS, CONRPR", R®, R, R® u R, u mpu sToM aTomsI cepsl 1
aTOMBI yIJIepOJia HECYT N OKCOTPYIIII,

R*  (C1-Ce)-anxun unu (C3-Cg)-LUKIOANKHUI, KaKAbIH U3 KOTOPHIX 3aMeIleH
NOCPEACTBOM M PaJMKaJOB, BRIOPAHHBIX M3 TPYIINbI, BKIHOUamomeld B cedst ¢prop,
xJiop, OpoMm, WO, LMAHO U TUIPOKCH;

R® Bomopox mau R?

R°  ¢rop, xaop, 6pom, tox, nuano, ruapokcun, S(0O),R? unn (C1-Ce)-anxoxcu,
(C3-Co)-ankenunnokcu unu (C3-Ce)-alKUHUIIOKCH, KAJKIBIH U3 KOTOPBIX 3aMelleH
NOCPEACTBOM M PaIMKaJIOB, BRIOPAHHBIX M3 TPYIINEL, BKIHOUaromel B cedst ¢prop,
xJjiop, 6pom, unano u (C,-C;)-ankokcu;

R?  Bomopoxn min (C1-Ce)-ankui, (C3-Ce)-unkiaoankun, (Ca-Cyq)-ankenun,
denun-(C,-Cs)-ankun mwin (C,-Cy)-anKuHUI, KaXKIBIH U3 KOTOPBIX 3aMeIleH
NOCPEACTBOM M PaJMKaJIOB, BRIOPAHHBIX M3 TPYIIBL, BKIKOUaroueld B cedst ¢prop,
xJiop, Opom, unano u (C,-C,)-ankokcu;

R RY

R'  (C,-Cs)-ankun nin (C1-Cs)-ankokceu;

R" Bogopon unu (C;-Ce)-ankun, (Cs-Ce)-uuknoankun, (C,-Cy)-ankennn, (C,-
Ce)-ankokcukapOoonui- (C,-Ce)-ankun, unu (C,-Cy)-anKuHuI, KaKIbIH U3 KOTOPBIX
3aMelleH MOCPEACTBOM M paguKajoB, BHIOPAHHBIX M3 TPYIIbI, BKJIIOYAIOLIEH B ceOs
drop, xjaop, 6pom, uuano u (C;-C,)-ankokcu,

r 1,2,3,4,5 unu 6;

m 0,1,2,3,4unus;

n 0, 1 unm 2.

KpOMe TOro, NpeANOUYTUTECIIbHBIMU COCIUHCHHUAMU HACTOAIICTO 1/1306peTeH1/1$1
ABJIAOTCA coequHeHus ¢popmynl (1), B KOTOPOH 3aMeCTUTENIN UMEIOT CIEAYIOIINe
3HAYCHHU:

R! BOIOPOX,

R® BOIOPOX,

3
R’ Bomopon, ranoren, nuauno, (C,-Cs)-ankun, (C,-Cs3)-rajoreHajikoKkcu,
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I

BOZOPOJ, TajioTeH;

Bonopon, rajgoren, unaHo, (C;-Cs)-ankun, (C;-C;)-rajoreHanikoKCH,

~ R A

BOZIOPOJ;

R’ Bomopox, uuano, (C,-Ce)-ankmn, (C3-Cs)-unkmoankmi, (C1-Ce)-
ranoreHankui, (C;-Cg)-ankokcu;

R® BOJOPOL;

R’ BOIOPOX,

X  CBs3b,

Y  Z umu (C;-Cg)-ankui, KOTOPBIHA 3aMeLIeH TOCPECTBOM M PaJHKaJIOB U3
rpynmsl, BKapoyaromei B cebs CO,R®;

Z NATUYJIEHHBIA HACBIIEHHBIA UM YAaCTUYHO HEHACHIIEHHBIH KapOOIUKII,
KOTOPBIH 3aMeIleH MOCPEICTBOM M PaAUKAJIOB U3 TPYIIIbI, BKIOYAKIEH B cels
COzRe;

R?  (C-Cs)-anxun unu (C;3-Cg)-LUKITOANKHUI, KaKIbIH U3 KOTOPBIX 3aMeINEeH
NOCPEACTBOM M PaIMKaJIOB, BRIOPAHHBIX M3 TPYIINBI, BKIHOUamomel B cedst ¢prop,
xJiop, Opom, WO, LMAHO U TUIPOKCH;

R°  Bomopon mmu (C-Cg)-ankmn, (C3-Ce)-uuknoankun, (C,-Cy)-ankenun,
benun-(C,-Cs)-ankun wiu (C,-Cy)-anKuHUI, KaXKIBIH U3 KOTOPBIX 3aMeIleH
NOCPECTBOM M PaJMKaJOB, BRIOPAHHBIX U3 I'PYIINBL, BKIKOUarouiel B ceds ¢prop,
xqop, 6pom, numano, CO,R* u (C-Cy)-ankokcu, (C1-Cs)-anxuntuo, (C;-Cs)-
ankuncynbpuaui, (C;-Cs)-ankuncynabdonun, penuntuo, peHuncyabGuuun u
benuncynbHoOHUI,

m 0,1,2, 3, 4unmus.
JIOTIOJTHUTENIBHBIE TPEANOYTUTEIbHBIC BapuaHThl ocyinectsienus (1.1 u LII)

coenuHenuit popmyisl (I) mpencrapisitoT codOil COeTUHEHUS, B KOTOPBIX

(LI): R' npencrasnser coboii BOTOpoOx:

(LII): R' mpencrasmsier co6oit MeTH:
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%i% xw e

RR RO

Coenunenus popmyisr (I.1a.), B koropsix R', R*, R®, R® u R’ mpencrasnsor

co00i1 BOIOPOA, ABJISIOTCS OCOOEHHO MPEATOYTHTEIbHBIMU |

RS o)
7
R (.1.3)
rR* N Ny
\X/
R o)

5 Coenunenus popmynsi (I.1b.), B8 koropeix R', R*, R*, R, R® u R’ npexncrasmsitor

co0oli BOIOPOJ, SIBIAIOTCSA TaK)K€ OCOOEHHO MPEeANOYTUTEIbHBIMU

3
R Q@ (11.b)
Ry
N N___Y
X
R’ o

Coenunennst popmynsi (IIc.), B koropsix R', R*, R®, R® u R’ npencrasmsior
coboit Bogopox, X mpexncrasiuser coboii ceass (X'), u Y mpeacrasiser coboii Z

10 ABJSAIOTCA OCOOEHHO NMPEANOUYTUTEIbHBIMU ;

RS 0
7
R (.l.c)
R N H
~z
R o

Coenunenust popmynsl (I.1.d.), B koTOpBIX R!, RZ R*, R® R*uR’ MPEeACTABISIOT
coboit Bogopox, X mpexncrasiusier coboii casb (X'), 1 Y mpencrasiser coboii Z

SIBJISTFOTCSI TAKKE€ OCOOEHHO NpEeANOUTUTCIIBHBIMU |

RS o)
R L)
N N
~Z
R o)

Coenunennst popmynsi (LI1a.), B kotopsix R, R®, R® u R’ npencrasusior coboii

15

1 o
Bogopoxa u R™ mpexncrasnsier coO0l MeTuUI, ABISIOTCS TakXke OCOOEHHO

NpeANOYTUTECIIbHBIMMU .
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R o)
4 R7 C|:H3 (l.ll.a)
R N N Y
\X/
R’ o

OCOAUHCHUSA (POPMYJIbI .11.D0.), B KOTOPOH , , , u npeacTaBIIAOT
C dopmysr (LILb.) poit R*, R*, RS, R* u R’ mp

coboit Bogopoxn u R' mpexcrasisier coGoil MeTHII, SIBISIOTCS TAKXKE OCOOEHHO

R o)
2 )- &% -
N N___Y
X
R’ o)

B koHTEeKCTe HACTOSAIIETro U300PETEHHs] COeNUHEHUS], B KOTOPBIX RI, R2, R6, R* u

NpEeANOYTUTEIIbHBIMMU

9 " 3 p4 ps 7
R mpencrasnsror cobdoit Bomopon u R’, R*, R” u R’ uMeroT 3HaueHus1, onpeneaeHHble
B cTpokax oT 1 mo 768 tabnunel 1 HUXKE, ABISIOTCSA OCOOCHHO MPEAMOUYTHTEIbHBIMH.

10 Tabnuua 1:

B Tabmuue 1 O3HA4aeT LUKJIOMPOMUII.

Coen. | R’ R"|R’ R’ Coen. | R’ R [R R’

1. H H |H CH; 17. H H |F CH;
2. F H |H CH; 18. F H |F CH;
3. Cl H |H CHj; 19. Cl H |F CH;
4. Br H |H CH; 20. Br H |F CH;
5. CN H |H CH3; 21. CN H |F CH;
6. CH; |H |H CHs; 22. CH; |H |F CH;
7. CF3 H |H CH3 23. CF; H |F CH;
8. OCH; |H |H CH3 24, OCH; |H |F CH;
9. H F |H CH; 25. H F |F CH;
10. F F |H CH; 26. F F |F CH;
11. Cl F |H CH; 27. Cl F |F CH;
12. Br F |H CH; 28. Br F |F CH;
13. CN F |H CH3; 29. CN F |F CH;
14. CH; |F |H CH; 30. CH; |F |F CH;
15. CF; F |H CH; 31. CF; F |F CH;
16. OCH; |F |H CH3 32. OCH; |F |F CH3




Coen. | R’ R* [ R’ R’
33. H H | Cl CH;
34, F H |Cl CH;
35. Cl H | Cl CH;
36. Br H | ClI CH;
37. CN [H [cI CH;
38. CH; |H [CI CH;
39, CF; |H [CI CH;
40, OCH; [H [CI CH;
41 H F [CI CH;
42, F F [ClI CH;
43 Cl F [ClI CH;
44, Br F [ClI CH;
45, CN |[F [cI CH;
46. CH; |[F [cI CH;
47. CF; |F [cI CH;
48. OCH; |[F [l CH;
49, H H |Br CH;
50. F H |Br CH;
51. Cl H | Br CH;
52. Br H |Br CH;
53. CN |H [Br CH;
54, CH; |H [Br CH;
55, CF; |H [Br CH;
56. OCH; |H |Br CH;
57. H F |[Br CH;
58. F F |[Br CH;
59, Cl F |Br CH;
60. Br F |Br CH;
61. CN |F [Br CH;
62. CH; |F [Br CH;
63. CF; |F [Br CH;
64. OCH; |F |Br CH;
65. H H [CN |[CH;
66. F H [CN |[CH;
67. Cl H [CN |[CH;
68. Br H [CN |CH;
69. CN |[H |[CN |[CH;
70. CH; |[H [CN |[CH;
71. CF; |H |[CN |CH;
72. OCH; |[H |[CN | CH;

-51 -

Coexn. | R’ R* [ R’ R’
73, H F [CN |[CH;
74, F F [CN |[CH;
75. Cl F [CN |CH;
76. Br F [CN |[CH;
77. CN |F [cN |[cH;
78, CH; |F |[CN |CH;
79. CF; |F |[CN |CH;
80. OCH; |[F |[CN | CH;
81. H H [CH; |CH;
82. F H [CH; |CH;
83 Cl H [CH; |CH;
84, Br H [CH; |CH;
85. CN |H [CH; [cCH;
86. CH; |H |[CH; |CH;
87. CF; |H |[CH; |[CH;
88. OCH; |H |[CH; |CH;
89. H F [CH; |CH;
90. F F [CH; |CH;
91. Cl F [CH; |CH;
92, Br F [CH; |CH;
93 CN |F |[CH; |cCH;
94 CH; |F |CH; |cCH;
95, CF; |F |CH; |CH;
96. OCH; |F |CH; |CH;
97. H H [CF; |CH;
98. F H [CF; |CH;
99. Cl H [CF; |CH;
100. |Br H [CF; |[CH;
101. |CN [H |[CF; |[CH;
102. |CH; |[H |[CF; |[CH;
103. |CF; |H |CF; |CH;
104. |OCH; |H | CF; |CH;
105. |H F [CF; |CH;
106. |F F [CF; |CH;
107. | Cl F [CF; |CH;
108. |Br F |[CF; |[CH;
109. |[CN [F [CF; |CH;s
110. |CH; |F |[CF; |CH;s
111. |CF; |F |CF; |CH;
112. |OCH; |F |CF; |CH;




Coen. | R’ R* [ R’ R’
113. |H H | OCH; | CH;
114. |F H | OCH; | CH;
115. | ClI H | OCH; | CH;
116. |Br H | OCH; | CH;
117. |CN |[H |OCH; | CH;
118. |CH; |H |OCH; | CH;
119. |CF; |H |OCH; | CH;
120. |OCH; |H | OCH; | CH;
121. |H F |OCH; | CH;
122. |F F |OCH; | CH;
123. [l F | OCH; | CH;
124. |Br F |OCH; | CH;
125. |[CN |F |[OCH; | CH;
126. |CH; |F |OCH; | CH;
127. |CF; |F |OCH; | CH;
128. |OCH; |F | OCH; | CH;
129. |H H [H CHCH,
130. |F H [H CHCH,
131. |[ClI H [H CHCH,
132. |Br H [H CHCH,
133. |[CN [H [H CHCH,
134. |CH; |H [H CHCH,
135. |CF; |H |H CHCH,
136. |OCH; |H |H CHCH,
137. |H F [H CHCH,
138. |F F [H CHCH,
139. [Cl F |[H CHCH,
140. |Br F |[H CHCH,
141. |[CN [F |[H CHCH,
142. |CH; |F |H CHCH,
143. |CF; |F |H CHCH,
144. |OCH; |F |H CHCH,
145. |H H |[F CHCH,
146. |F H |[F CHCH,
147. | ClI H |[F CHCH,
148. |Br H |[F CHCH,
149. |[CN [H |F CHCH,
150. |CH; |H |F CHCH,
151. |CF; |H |F CHCH,
152. |OCH; |H |F CHCH,
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Coexn. | R’ R* [ R’ R’

153. |H F |F CHCH,
154. |F F |F CHCH,
155. |Cl F |F CHCH,
156. |Br F |F CHCH,
157. |[CN |F |F CHCH,
158. |CH; |F |F CHCH,
159. |CF; |F |F CHCH,
160. |OCH; |F |F CHCH,
161. |H H [ClI CHCH,
162. |F H [ Cl CHCH,
163. | Cl H [ Cl CHCH,
164. |Br H [Cl CHCH,
165. |[CN [H [cl CHCH,
166. |[CH; |H [cCI CHCH,
167. |CF; |H [cl CHCH,
168. |OCH; |H [CI CHCH,
169. |H F [Cl CHCH,
170. |F F [ClI CHCH,
171. | Cl F [ClI CHCH,
172. | Br F [ClI CHCH,
173. |[CN |F [cl CHCH,
174. |CH; |F [cCI CHCH,
175. |CF; |F [cCl CHCH,
176. |OCH; |F |Cl CHCH,
177. |H H |Br CHCH,
178. |F H |Br CHCH,
179. | cl H |Br CHCH,
180. |Br H |Br CHCH,
181. |[CN [H |Br CHCH,
182. |CH; |H |Br CHCH,
183. |CF; |H |Br CHCH,
184. |OCH; |H |Br CHCH,
185. |H F |Br CHCH,
186. |F F |Br CHCH,
187. | ClI F |[Br CHCH,
188. |Br F |Br CHCH,
189. |[CN |F [Br CHCH,
190. |[CH; |F |Br CHCH,
191. |CF; |F |Br CHCH,
192. |OCH; |F |Br CHCH,




Coen. | R’ R* [ R’ R’

193. |H H [CN | CHCH,
194. |F H [CN | CHCH,
195. |ClI H [CN | CHCH,
196. |Br H [CN |CHCH,
197. |[CN |H [CN |CHCH,
198. [CH; |H |[CN |CHCH,
199. |CF; |H [CN | CHCH,
200. |OCH; |H [CN | CHCH,
201. [H F [CN |CHCH,
202. |F F [CN |[CHCH,
203. |[ClI F [CN |CHCH,
204. |Br F [CN |CHCH,
205. |[CN |F [CN | CHCH,
206. |CH; |F [CN |CHCH,
207. |[CF; |F [CN |CHCH,
208. |OCH; |F [CN | CHCH,
209. [H H [CH; |CHCH,
210. |F H [CH; |CHCH,
211. [ Cl H [CH; |CHCH,
212. |Br H [CH; |CHCH,
213. |CN |H |[CH; |cHCH,
214. |CH; |H |[CH; |CHCH,
215. |CF; |H |[CH; |CHCH,
216. |OCH; |H [CH; |CHCH,
217. |H F [CH; |CHCH,
218. |F F |[CH; |CHCH,
219. [l F |[CH; |CHCH,
220. |Br F |[CH; |CHCH,
221. |[CN |F [CH; |CHCH,
222. |CH; |F |[CH; |cCHCH,
223. |CF; |F |[CH; |CHCH,
224. |OCH; |F |[CH; |CHCH,
225. |H H [CF; |CHCH,
226. |F H [CF; |CHCH,
227. |Cl H [CF; |CHCH,
228. |Br H [CF; |CHCH,
229. [CN |H [CF; |CHCH,
230. |[CH; |H [CF; |CHCH,
231. |CF; |H |CF; |CHCH,
232. |OCH; |H |CF; |CHCH,
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Coexn. | R’ R* [ R’ R’

233. |H F |CF; |CHCH,
234. |F F |CF; |CHCH,
235. | Cl F |CF; |CHCH,
236. |Br F |CF; |CHCH,
237. |CN [F [CF; |CHCH,
238. |CH; |F |[CF; |CHCH,
239. |CF; |F |CF; |CHCH,
240. |OCH; |F |CF; |CHCH,
241. |H H [ OCH; | CHCH,
242, |F H | OCH; | CHCH,
243. |l H | OCH; | CHCH,
244. | Br H | OCH; | CHCH,
245. [CN [H |OCH; | CHCH,
246. |CH; |H |OCH;|CHCH,
247. |CF; |[H |OCH; | CHCH,
248. |OCH; |H | OCH; | CHCH,
249. |H F |OCH; | CHCH,
250. |F F |[OCH; | CHCH,
251. | Cl F |OCH; | CHCH,
252. | Br F |[OCH; | CHCH,
253. |CN |F |OCH; |CHCH,
254, |CH; |[F |OCH;|CHCH,
255. |CF; |F |OCH;|CHCH,
256. |OCH; |F | OCH; | CHCH,
257. |H H |[H CH,Cl
258. |F H [H CH,Cl
259. |l H [H CH,Cl
260. |Br H |[H CH,Cl
261. |[CN |[H |H CH,Cl
262. |CH; |[H |H CH,ClI
263. |CF; |H |H CH,ClI
264. |OCH; |H |H CH,ClI
265. |H F |[H CH,CI
266. |F F |[H CH,CI
267. | Cl F |H CH,ClI
268. |Br F |H CH,Cl
269. |[CN |F |H CH,Cl
270. |CH; |F |H CH,Cl
271. |CF; |F |H CH,Cl
272. |OCH; |F |H CH,Cl




Coen. | R’ R* [ R’ R’

273. |H H |F CH,Cl
274. |F H |F CH,Cl
275. | Cl H |F CH,Cl
276. |Br H |F CH,Cl
277. |[CN |[H |[F CH,Cl
278. |CH; |H |F CH,CI
279. |CF; |H [F CH,CI
280. |OCH; |H [F CH,CI
281. |H F |F CH,CI
282. |F F |F CH,ClI
283. |[Cl F |F CH,ClI
284. |Br F |F CH,Cl
285. |[CN |F |F CH,Cl
286. |CH; |F |F CH,Cl
287. |CF; |F |F CH,Cl
288. |OCH; |F |F CH,Cl
280. [H H [ Cl CH,Cl
290. |F H [CI CH,Cl
201. |[ClI H [ClI CH,Cl
292. |Br H [ClI CH,Cl
203. [CN [H [cI CH,CI
204. [CH; [H [cCI CH,Cl
205. [CF; |H [cCI CH,Cl
2906. |OCH; |H [l CH,Cl
297. |H F [Cl CH,Cl
208. |F F [CI CH,CI
299. [Cl F [ClI CH,CI
300. |Br F [ClI CH,Cl
301. [CN [F [cI CH,CI
302. [CH; [F [cI CH,Cl
303. [CF; [|F [cCI CH,ClI
304. [OCH;s |[F [cCI CH,ClI
305. |[H H | Br CH,ClI
306. |F H | Br CH,ClI
307. |Cl H [ Br CH,ClI
308. |Br H |Br CH,Cl
309. [CN |[H [Br CH,Cl
310. |CH; |H [Br CH,Cl
311. |CF; |H |Br CH,Cl
312. |OCH; |H |Br CH,Cl
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313. |H F |Br CH,Cl
314. |F F |Br CH,Cl
315. | Cl F |Br CH,Cl
316. Br F |Br CH,ClI
317. |CN |F [Br CH,Cl
318. |[CH; |F [Br CH,Cl
319. |[CF; |F [Br CH,Cl
320. |OCH; |F [Br CH,Cl
321. |H H [CN [ CH,CI
322. |F H |[CN | CH,CI
323. | Cl H |[CN | CH,CI
324. |Br H |[CN | CH,CI
325. |CN |H [CN |CH,CI
326 |[CH; |H |[CN | CH,CI
327. |CF; |H |[CN |CH,CI
328. |OCH; |H [CN | CH,CI
3290. |H F |CN | CH,CI
330. |F F |[CN [CH,CI
331. | Cl F [CN [CH,CI
332. |Br F |[CN [CH,CI
333. |[CN |[F [CN [CH,CI
334. |[CH; |F [CN [CH,CI
335. |CF; |F [CN |CH,CI
336. |OCH; |F |[CN | CH,CI
337. |H H |CH; |CH,CI
338. |F H | CH; |CH,CI
339. [l H | CH; |CH,CI
340. |Br H | CH; |CH,CI
341. |[CN |H |[CH; |CH,CI
342. |CH; |H |CH; |CH,CI
343. |CF; |H |[CH; |CH,CI
344. |OCH; |H [ CH; | CH,CI
345. |H F [CH; |CH,CI
346. | F F [CH; |CH,CI
347. | Cl F [CH; |CH,CI
348. |Br F |CH; |CH,CI
349. [CN |F |[CH; |CH,CI
350. |[CH; |F |[CH; |CH,CI
351. |CF; |F |CH; |CH,CI
352. |OCH; |F |CH; |CH,CI




Coen. | R’ R* [ R’ R’

353. |H H [CF; | CH,CI
354. |F H [CF; | CH,CI
355. | Cl H [CF; | CH,CI
356. |Br H [CF; | CH,CI
357. |CN |H [CF; [CH,CI
358. |CH; |H |CF; |CH,CI
359. |[CF; |H |[CF; [CH,CI
360. |OCH; |H |[CF; [ CH,CI
361. |[H F [CF; |CH,CI
362. |F F [CF; |CH)CI
363. |Cl F [CF; |CH)CI
364. |Br F [CF; |CH)CI
365. |CN |F [CF; |CH)CI
366. |CHs |F [CF; |CH)CI
367. |CF; |F |[CF; |CH)CI
368. |OCH; |F [CF; | CH)CI
369. |[H H | OCH; | CH,CI
370. |F H | OCH; | CH,CI
371. | Cl H | OCH; | CH,CI
372. | Br H [ OCH; | CH,CI
373. |CN |[H [ OCH; | CH,CI
374. |CH; |H |OCH; | CH,CI
375. |CF; |H |OCH; | CH,Cl
376. |OCH; |H | OCH; | CH,CI
377. |H F | OCH; | CH,CI
378. |F F |OCH; | CH,CI
379. [Cl F |OCH; | CH,CI
380. |Br F |OCH; | CH,CI
381. |CN |F [OCH; | CH,CI
382. |CH; |F |OCH; | CH,CI
383. |CF; |F |OCH; | CH,CI
384. |OCH; |F | OCH; | CH,CI
385. |H H |H CF;

386. |F H |H CF;

387. |Cl H |[H CF;

388. |Br H [H CF;

389. [CN |H [H CF;

390. [CH; |H [H CF;

391. |CF; |H |H CF;

392. |OCH;s |[H |H CF;
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393. |H F |H CF;
394, |F F |H CF;
395. | ClI F |H CF;
396. |Br F |H CF;
397. |[CN |F [H CF;
398. |CH; |F |H CF;
399. [CF; |F |H CF;
400. |OCH; |F |H CF;
401. |H H |[F CF;
402. |F H |F CF;
403. | Cl H |F CF;
404. |Br H |F CF;
405. |[CN |H [F CF;
406. |CH; |H |F CF;
407. |CF; |H |F CF;
408. |OCH; |H |[F CF;
409. |H F |F CF;
410. |F F |F CF;
411. | ¢l F |F CF;
412. | Br F |F CF;
413. |[CN |F [F CF;
414. |CH; |F |F CF;
415. |CF; |F |F CF;
416. |OCH; |F |F CF;
417. |H H |[CI CF;
418. |F H [ Cl CF;
419. | ¢l H [Cl CF;
420. |Br H [Cl CF;
421. [N |H [cl CF5
422. |CcH; |H [cl CF;
423. |CF; |H [CI CF;
424. |OCH; |H [ CI CF;
425. |H F [ClI CF;
426. |F F [ClI CF;
427. |l F [CI CF;
428. |Br F [Cl CF;
429. [cN  |F [al CF5
430. [CH; |F [cl CF;
431. |CF; |F |l CF;
432. |OCH; |F |cCl CF;




Coen. | R’ R* [ R’ R’
433. |H H |Br CF;
434. |F H |Br CF;
435. | Cl H |Br CF;
436. |Br H |Br CF;
437. |CN  |H [Br CF;
438. |CH; |H |Br CF;
439. |CF; |H [Br CF;
440. |OCH; |H | Br CF;
441. |H F |Br CF;
442 | F F |Br CF;
443. [ Cl F |Br CF;
444. | Br F |Br CF;
445. |[CN |F [Br CF;
446. |CH; |F [Br CF;
447. |CF; |F [Br CF;
448. |OCH; |F |[Br CF;
449. [H H [CN | CF;
450. |F H [CN | CF;
451. | Cl H [CN | CF;
452. | Br H [CN | CF;
453. |[CN |[H [CN | CF;
454, |CH; |[H [CN | CF;
455. |CF; |H [CN [ CF;
456. |OCH; |[H [CN | CF;
457. |H F [CN | CF;
458. | F F [CN | CF;
459. [ Cl F [CN | CF;
460. |Br F [CN | CF;
461. [CN |F |[CN [CF;
462. |CH; |F [CN [ CF;
463. |CF; |F [CN | CF;
464. |OCH; |F |CN | CF;
465. |H H [CH; |CF;
466. |F H [CH; |CF;
467. | Cl H [CH; |CF;
468. |Br H [CH; |CF;
469. |[CN |H [CH; [CF;
470. |CH; |H |[CH; [CF;
471. |CF; |H |CH; |CF;
472. |OCH; |H |CH; | CF;
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473. |H F |[CH; |CF;
474. | F F |[CH; |CF;
475. |l F |CH; |CF;
476. | Br F |CH; |CF;
477. |CN |F [CH; |CF;
478. |CH; |F |CH; |[CF;
479. |CF; |F |[CH; |CF;
480. |OCH; |F |CH; |CF;
481. |H H [CF; |CF;
482. | F H |[CF; |CF;
483. |l H |[CF; |CF;
484. | Br H |[CF; |CF;
485. |[CN [H |[CF; |CF;s
486. |CH; |H |CF; |CF;s
487. |CF; |H |[CF; |CF;s
488. |OCH; |H | CF; |CF;s
489. |H F |CF; |CF;
490. |F F [CF; |CF;
491. | cl F [CF; |CF;
492. | Br F [CF; |CF;
493. |[CN |F |[CF; |CF;s
494, |CH; |F |[CF; |CFs
495. |CF; |F |[CF; |CF;s
496. |OCH; |F |CF; |CFs
497. |H H [ OCH; | CF5
498. |F H | OCH; | CF;
499. | c1 H | OCH; | CF5
500. |Br H | OCH; | CF;
501. |[CN |H |OCH; | CF;
502. |[CH; |H |OCH; | CF;
503. |CF; |H |OCH; | CF;
504. |OCH; |H | OCH; | CF;
505. |H F |[OCH; | CF;
506. |F F |OCH; | CF;
507. | Cl F | OCH; | CF;
508. | Br F |OCH; | CF;
509. [CN |F |OCH; | CF;
510. |[CH; |F |OCH; | CF;
511. |CF; |F |OCH; | CF;
512. |OCH;s |F | OCH; | CF;




Coen. | R’ R* [ R’ R’

513. |H H [H OCH;
514. |F H [H OCH;
515. | Cl H [H OCH;
516. |Br H [H OCH;
517. [CN |H |[H OCH;
518. |[CH; |H |H OCH;
519 [CF; |H |H OCH;
520. |OCH; |H |[H OCH;
521. |H F |[H OCH;
522 | F F |[H OCH;
523. | Cl F [H OCH;
524. | Br F |[H OCH;
525. |[CN |F |H OCH;
526. |[CH; |F |H OCH;
527. |CF; |F |H OCH;
528. |OCH; |[F |H OCH;
529. |H H |F OCH;
530. |F H |F OCH;
531. | Cl H |[F OCH;
532. | Br H |[F OCH;
533. |[CN |H |F OCH;
534. |[CH; |H |F OCH;
535. |CF; |H |F OCH;
536. |OCH; |H |F OCH;
537. |H F |F OCH;
538. | F F |F OCH;
539. [ Cl F |F OCH;
540. |Br F |F OCH;
541. |[CN |F |F OCH;
542. |CcH; |F |F OCH;
543. |CF; |F |F OCH;
544 |OCH;s |F |F OCH;
545. |H H [CI OCH;
546. | F H [CI OCH;
547. | Cl H [CI OCH;
548. | Br H [ Cl OCH;
549. [CcN  [H |cI OCH;
550. |[CH; [H |cI OCH;
551. |CF; |H |cl OCH;
552. |OCH; |H |l OCH;
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553. |H F [Cl OCHs
554. | F F [ClI OCHs
555. | Cl F [Cl OCHs
556. | Br F |ClI OCHs
557. |CN [|F [cI OCH;
558. |[CH; |F |[CI OCH;
559. [CF; |F [cCI OCHs
560. |[OCH;s |F [CI OCHs
561. |H H |Br OCH;
562. | F H |Br OCH;
563. | Cl H |Br OCH;
564. | Br H |Br OCH;
565. |CN |[H |[Br OCH;
566. |CH; |H |[Br OCH;
567. |CF; |H |[Br OCH;
568. |OCH; |H |Br OCH;
569. |H F |Br OCH;
570. |F F [Br OCH;
571. | Cl F |Br OCH;
572. | Br F |[Br OCH;
573. |CN |F |[Br OCH;
574. |CH; |F |Br OCH;
575. |CFs |F |Br OCH;
576. |OCH;s |F |Br OCH;
577. |H H [CN [OCH;
578. | F H [CN [OCH;
579. | Cl H [CN [OCH;
580. | Br H [CN [OCH;
581. |[CN [H [CN [OCH;
582. [CH; |H [CN [OCH;
583. |[CF; |H |[CN |OCH;
584. |OCH; |[H |[CN | OCH;
585. | H F [CN [OCH;
586. | F F [CN [OCH;
587. | Cl F [CN [OCH;
588. | Br F [CN [OCH;
589. [CN |F [CN [OCH;
590. [CH; |F |[CN [OCH;
591. |CF; |F |CN |OCH;
592. |OCH; |[F |CN | OCH;




Coen. | R’ R* [ R’ R’

593. |H H [CH; |OCH;
594 | F H [CH; |OCH;
595. [ Cl H [CH; |OCH;
596. | Br H [CH; |OCH;
597. |CN |H |[CH; |OCH;
598. |[CH; |[H |CH; |OCH;
599 |[CF; |H |[CH; |OCH;
600. [OCH; |H |CH; |OCH;
601. [H F [CH; |OCH;
602. |F F [CH; |OCH;
603. |[Cl F [CH; |OCH;
604. |Br F |[CH; |OCH;
605. |CN |F [CH; |OCH;
606. |CH; |F |[CH; |OCH;
607. |[CF; |F |[CH; |OCH;
608. |OCH; |F |[CH; |OCH;
609. [H H [CF; [OCH;
610. |F H [CF; |OCH;
611. |[Cl H [CF; |OCH;
612. |Br H [CF; |OCH;
613. |CN |[H [CF; |OCH;
614. |[CH; |H |[CF; |OCH;
615. |CF; |H |[CF; |OCH;
616. |OCHs; |H [CF; |OCH;
617. |H F [CF; |OCH;
618. |F F [CF; |OCH;
619. [Cl F [CF; [OCH;
620. |Br F |[CF; |OCH;
621. |CN |F [CF; |OCH;
622. |CH; |F |[CF; |OCH;
623. |CF; |F |CF; |OCH;
624. |OCH; |F |CF; |OCH;
625. |H H | OCH; | OCH;
626. |F H | OCH; | OCH;
627. |Cl H | OCH; | OCH;
628. |Br H [ OCH; | OCH;
629. |CN |H | OCH; | OCH;
630. [CH; |H |[OCH; | OCH;
631. |CF; |H |OCH; | OCH;
632. | OCH; |H | OCH; | OCH;
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633. |H F |OCH; | OCH;
634. |F F |OCH; | OCH;
635. | Cl F | OCH; [ OCH;
636. | Br F |OCH; | OCH;
637. |CN |F [OCH; | OCH;
638. |CH; |F |OCH;|OCH;
639. |CF; |F |[OCH; | OCH;
640. | OCH; |F | OCH; | OCH;
641. |H H [H
| A
642. | F H |[H
| A
643. | Cl H |[H
A
644. | Br H |H
| A
645. |[CN |[H |[H
A
646. |CH; |H |[H /A
647. |CF; |H |[H /A
648. |OCH; |H |H A
649. |H F |[H
A
650. |F F |H
| A
651. |Cl F |[H
A
652. | Br F |H
| A
653. |CN |F |H
A
654. |CH; |F |H A
655. |CF; |F |H A
656. |OCH; |F |H /A




-59 .

Cl

Cl

Cl

Cl

Cl

Cl

Cl

Cl

Cl

Cl

Cl

Br

Br

Br

Br

Br

Br

Br

H | Cl

F

H | Br

CN

CH;

CF;

OCHj3

Cl

Br

CN

CH;

CF;

OCHj;

Cl

Br

CN

CH;

CF;

OCH3

Coen. R’

677.

678.

679.

680.

681.

682.

683.

684.

685.

686.

687.

688.

689.

690.

691.

692.

693.

694.

695.

696.

F

Cl

Cl

Cl

Cl

H |F

F

Cl

Br

CN

CH;

CF;

OCH3

Cl

Br

CN

CH;

CF;

OCH3

Cl

Br

Coen. R’
657.

658.

659.

660.

661.

662.

663.

664.

665.

666.

667.

668.

669.

670.

671.

672.

673.

674.

675.

676.
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Coen. | R’ R* | R’ Coen. | R’ R* R’

737. |H H | CF3 753. |H H | OCH;
738. | F H | CF; 754. | F H | OCH;
739. | Cl H | CF; 755. | Cl H | OCH;

740. | Br H | CF; 756. | Br H | OCH;

741. | CN H | CF; 757. | CN H | OCH;

742. |CHs |H | CF3 758. | CHs; |H | OCH;

743. | CF3 H | CF; 759. | CF; H | OCH;

744. | OCH; | H | CF3 760. | OCH3; |H | OCH;

745. |H F | CF; 761. |H F | OCH;

746. | F F | CF; 762. | F F | OCH;

747. | Cl F | CFs 763. | Cl F | OCH;

748. | Br F | CFs 764. | Br F | OCH;

749. | CN F | CFs 765. | CN F | OCH;

750. |CHs |F |CF; 766. | CH; |F | OCH;

751. | CF3 F | CFs 767. | CF; F | OCH;

752. | OCH; | F | CF3 768. | OCH3 |F | OCH;

R S A A S S S
R A A A A A S S S S S

. pl p2 pbé p8 9 N
Coenunenust popmynsl I.1., B koTopoii R°, R, R”, R” u R” npexncrasnsitor coboii

BOIOPOX, U R3, R4, R’ u R’ umeror 3HA4YEHUsl, ONpeNeeHHbIe B CTpokax |1 - 768 B

tabnuie 1 BoIle, T. €. oTAenbHble coenuuenus 1.1.1 — 1.1.768, sBnsiroTcsa ocoOeHHO

NpeANOYTUTECIIbHBIMMU
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b e

CHz O

.1.)

Coenunenus dpopmyisr 1.2, B koropoii R', R*, R®, R® u R’ npexncrasusror coboii
BOAOPOA, U R3, R4, R’ u R’ umeror 3HA4YEHMUs, ONpeaeseHHble B CTpokax 1 - 768 B
tabnuie 1 BhIlIE, T. €. OTAeAbHbIE coenuHeHus 1.2.1 — 1.2.768, sBisitoTCss 0COOEHHO

5 NpeANOYTUTEIIbHBIMMU

1.2,

. pl p2 pbé p8 9 N
Coenunenus popmynsl 1.3., B koTopoii R°, R, R”, R” u R” npexncrasnsitoT coboii

BOZOPOX, U R3, R4, R’ u R’ umeror 3Ha4Y€HUsl, ONpeneeHHble B CTpokax 1 - 768 B

tabnuie 1 BhIlIe, T. €. oTAeNbHbIEe coenuuenus 1.3.1 — 1.3.768, aBnstoTCsa 0coOeHHO

10 NPEANOYTUTEIbHBIMHU .

(.3.)

% } &ﬂ( o
CH3

Coenunenust Gopmyibl 1.4., B KOTOpOI R!) R, R R*uR’ NPEeaCTaBISAIOT COOOM
BOIOPOX, U R3, R4, R’ u R” umeror 3HAa4YeHUs1, ONpeeNieHHble B cTpokax 1 - 768 B
tabnuie 1 BhIlIe, T. €. OTAENbHbIE coenuuenus 1.4.1 — 1.4.768, sBisiroTCs 0COOEHHO

15 NPEANOYTUTEIbHBIMHU

(1.4

4@7 %/ m CHF2

. pl p2 pbé p8 9 N
Coenunenust popmynsl 1.5., B koTopoii R°, R, R”, R” u R” npexncrasnsitoT coboii

BOZOPOX, U R3, R4, R’ u R’ umeror 3HA4YEHUsl, ONpeeIeHHbIe B CTpoKax 1 - 768 B

tabnuite 1 BhIlIe, T. €. OTAENbHBbIE coenuuenus 1.5.1 — 1.5.768, sBnsiroTCsa 0coOOEHHO

20 NPEANOYTUTEIbHBIMU
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(1.5.)

b 5

CH; O

Coenunenus dpopmyis 1.6., B koropoii R', R*, R®, R® u R’ npexncrasusror coboii
BOAOPOA, U R3, R4, R’ u R’ umeror 3HAUYEHMUs, ONpeJeeHHble B CTpokax 1 - 768 B

tabnuie 1 BhIlIE, T. €. OTAENbHBbIE coenuHenus 1.6.1 — 1.6.768, sBisitoTCs 0COOEHHO

4@ % m Lo

Coenunenus popmynsi L7., B kotopoit R', R*, R®, R® u R? nmpencrasusror coboi

5 NpeANOYTUTEIIbHBIMMU

(1.6.)

BOZOPOX, U R3, R4, R’ u R’ umeror 3Ha4Y€HUsl, ONpeneeHHble B CTpokax 1 - 768 B

tabnuie 1 BhIlIE, T. €. OTAENbHBbIE coenuHenus 1.7.1 — 1.7.768, aBnst0TCsa 0cOOEHHO

SR e

Coenunenus dpopmyisr 1.8, B koropoii R', R*, R®, R® u R’ npexncrasusior coboii

10 NPEANOYTUTEIbHBIMHU .

OCH3 (.7.)

BOZAOPO, U R3, R4, R’ u R” umeror 3HAa4YeHUsI, ONpeesieHHble B cTpokax 1 - 768 B

tabnuie 1 BhIlIe, T. €. OTAeNbHbIEe coenuuenus 1.8.1 — 1.8.768, sBisitoTcss 0cOOEHHO

3
R o (1.8.)
Y o)
R N
OH
R o

Coenunenus popmynsi L9., B koropoit R', R*, R®, R® u R’ nmpencrasustor coboi

15 NPEANOYTUTEIbHBIMU

BOIOPOX, U R3, R4, R’ u R’ umeror 3Ha4Y€HUsl, ONpeneeHHble B CTpokax |1 - 768 B
tabnuie 1 BhIlIe, T. €. OTAeNbHBbIE coenuuenus 1.9.1 — 1.9.768, sBnsroTCa 0coOOEHHO

20 NPEANOYTUTEIbHBIMHU
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RS o) . 1.9.)
: R 0O
4 H
R N
R’ o)

Coenunenus ¢popmyinsl 1.10., B koTOpO# R', R’ R® R*uR’ NPEACTaBISAIOT
coboii Bomopon, u R3, R4, R’ u R’ umeror 3HA4YEHMUs, ONpeaeseHHble B CTpoKkax 1 - 768
B Tabnuue 1 Boime, T. €. oTaeabHble coequHenus 1.10.1 — 1.10.768, aBusiroTcst

5 0COOEHHO MPEeATOYTHTEIbHBIMH ;

R> o (1.10.)
7
4 R o}
R N N\/\)J\ A~
0O~ “CHj,
R o}

Coenunennst popmyansl 1.11., B koTOpOIA R',R* R°, R*uR’ NPEACTABISAOT
co0boli Bogopon, u R3, R4, R’ u R’ umeror 3HAa4YEHUs, ONpeneNeHHble B CTpokax 1 - 768
B Tabnuue 1 Boime, T. €. oTaenbHble coequHenus 1.11.1 — 1.11.768, aBnstoTcs

10 OCOOEHHO MPEeATOYTHTEIbHBIMH ;

3
R 0 (.11
Y 0
: N " H\/\)J\
R N
0~ > CHF,
R’ o)

Coenunenus ¢popmynsl 1.12., B koTOpO# R', R’ R® R*uR’ NPEACTABISAIOT
coboli Bogopon, R3, R4, R’ u R’ umeror 3HAa4YeHUs, ONpeeNieHHble B CTpokax 1 - 768
B TaOnuue 1 Boime, T. €. oTaeabHble coequHerus 1.12.1 — 1.12.768, aBusiroTCst

15 0COOEHHO MPEeATOYTHTEIbHBIMH ;

3

R o) , (.12)
4 R o}
R N N\/\)j\ A~
0~ “CF;
R 0

Coenunenus popmynsl [.13., B koTOpOH Rl, Rz, R6, R*uR’ NPEACTABIAIOT
co0oli Bogopon, u R3, R4, R’ u R’ umeror 3HA4YEHUs, ONpeNeNeHHble B CTpokax 1 - 768
B Tabnuue 1 Boime, T. €. oTaenbHble coequHenus 1.13.1 — 1.13.768, aBnstoTcs

20 OCOOEHHO MPEeANOYTHTEIbHBIMH ;
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3

R 0 , 1.113.)
4 Ry Q
R N N\/\)J\ AN
0~ CH,CI
R 0

Coenunenust popmyisl 1.14., B kOTOpOIA Rl, Rz, R(’, R*u R’ NpPEeACTaBISAIOT
co0oli Bogopon, R3, R4, R’ u R’ umeror 3HAa4YeHUs, ONpeeNieHHble B CTpokax 1 - 768
5 B Tabnuue 1 Boime, T. €. oTaeabHble coequHerus 1.14.1 — 1.14.768, aBusiroTcst

0CcO0EeHHO NpeaAnNOUYTUTCIIbBHBIMU

RS 0 (114.)
7
R 0
4 H
R N
R o)

Coenunenust opmynsl 1.15., B koTOpoOi R',R* R, R*uR’ NPENCTABISAOT
co0oli Bogopon, u R3, R4, R’ u R’ umeror 3HA4YEHUs, ONpeneNeHHble B CTpokax 1 - 768
10 B Tabauie 1 Buile, T. €. OTAeAbHbIE coequnenus 1.15.1 —1.15.768, spasroTcs

0CO0E€HHO NpeaAnOYTUTCIIbHBIMU ;

RS o)
R’ 0
R N N
OH
R’ O CHg,

Coenunenust popmyisl 1.16., B koTOpOI R', R* R’ R*uR’ NPENCTABISAOT

(1.15.)

coboli Bogopon, R3, R4, R’ u R’ umeror 3Ha4Y€HUs, ONpeeNeHHble B CTpokax 1 - 768
15 B Tabnuue 1 Boiine, T. €. oTAeabHbIe coequHenus 1.16.1 — 1.16.768, aBusitoTcst

0CO0EHHO NpeANnNOYTUTCIIbHBIMMU :

R o)
R’ o)
R N H
OCHs
R’ O CH,

Coenunenust popmynsl 1.17., B koTOpO# R',R* R, R*uR’ NPENCTABISAOT

(.16.)

coboli Bogopon, u R3, R4, R’ u R’ umeror 3HA4YEHUs, ONpeneNeHHble B CTpokax 1 - 768
20 B Tabnuue 1 Boime, T. €. orAenbHbie coenuuenus 1.17.1 — 1.17.768, aBnstoTcs

0Cc00EeHHO NpeAnOYTUTCIIbHBIMU
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3
R o , 1.17.)
4 Ry Q
R N N A~
0~ “CHg
R O CHs

Coenunenust popmyisl 1.18., B koTOpOIA Rl, Rz, R(’, R*u R’ NpPEeACTaBISAIOT
co0oli Bogopon, R3, R4, R’ u R’ umeror 3HAa4YeHUs, ONpeeNieHHble B CTpokax 1 - 768
5 B Tabauie 1 Boine, T. €. oTAeabHbIe coenunenus 1.18.1 — 1.18.768, spasroTcs

0CcO0EeHHO NpeAnOYTUTCIIbHBIMMU :

R 0 (1.18.)
7
4 Ry ?
R N N AN
0~ “CHF,
R O CH,

Coenunenust Gpopmynsl 1.19., B koTOpOi R',R* R, R*uR’ NPENCTABISAOT
co0oli Bogopon, u R3, R4, R’ u R’ umeror 3HA4YEHUs, ONpeneeHHble B CTpOKax 1 - 768
10 B Tabauie 1 Beile, T. €. OTAeAbHbIE coequHenus 1.19.1 —1.19.768, spastoTcs

0CcO00€HHO NpeaAnOYTUTCIIbHBIMU ;

3
R 0o , 1.19.)
4 Ry Q
R N N A~
0~ CF;
R O CHjs

Coenunenust popmyinsl 1.20., B KOTOpOI R', R* R’ R*uR’ NPENCTaBISAOT
coboli Bogopon, R3, R4, R’ u R’ umeror 3HA4YE€HUs, ONpeaesieHHbIe B cTpokax 1 - 768
15 B Tabauie 1 Beilne, T. €. oTAeabHbie coequnenus 1.20.1 — 1.20.768, spusroTcs

0CO0EHHO NpeANnNOYTUTCIIbHBIMMU :

R? o
Ny o (1.20.)
4 H
R N N PN
0~ >CH,CI
R O CHs
Coenunenust popmynsl [.21., B koTOpOH Rl, Rz, R6, R*uR’ NPEACTABIAIOT
coboli Bomopon, u R3, R4, R’ u R’ umeror 3HA4YEHUs, ONpeneNeHHble B CTpokax 1 - 768

20 B Tabauie 1 Boile, T. €. OTAeAbHbIE coequnenus 1.21.1 —1.21.768, spastoTcs

0Cc00E€HHO NpeAnOYTUTCIIbHBIMU |
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Coenunenus ¢popmynsl 1.22., B koTOpO# R', R’ R® R*uR’ NPEACTaBISAIOT
coboii Bomopon, u R3, R4, R’ u R’ umeror 3HA4YEHMUs, ONpeaeseHHble B CTpoKkax 1 - 768
B TaOnuue 1 Beiine, T. €. oTAeabHbIE coequHenus 1.22.1 — 1.22.768, aBiusiroTCst

5 0COOEHHO MPEeATOYTHTEIbHBIMH ;

R o)
7
R
%}N&(“ i
R5 0] Wg H

Coenunenust popmynsl 1.23., B koTOpO R',R* R’ R*uR’ NPEACTABISAOT

(1.22.)

. 3 p4 ps 7
coboii Bomopon, u R”, R*, R u R’ uMeror 3HaueHusi, onpeaeseHHbie B cTpokax 1 - 768
B Tabnuue 1 Boime, T. €. oTAenbHbIe coequHenus 1.23.1 — 1.23.768, aBnstoTcs

10 OCOOEHHO MPEeANOYTHTEIbHBIMH ;

R 2 (.23.)
R4‘2 }N&SR(H 0
R5 0] WOCH:;
Coenunenust popmyisl 1.24., B KOTOpOI Rl, Rz, R(’, R*u R’ NPEeACTaBISAT
coboli Bogopon, R3, R4, R’ u R’ umeror 3HAa4YEHUs, ONpeeNeHHble B CTpokax 1 - 768

B Tabnuue 1 Beime, T. €. oTAeabHbIe coequHeHus 1.24.1 — 1.24.768, aBusiroTCst

15 0COOEHHO MPEeANOYTHTEIbHBIMH ;
RS o)
7
R
4 H
N
R z> &%NWO (.24
5
R 0]
0
CHs

Coenunenust popmynsl [.25., B koTOpOH Rl, Rz, R6, R*uR’ NPEACTABIAIOT
coboli Bogopon, R3, R4, R’ u R’ umeror 3HA4YEHUs, ONpeneeHHble B CTpokax 1 - 768
B Tabnuue 1 Boime, T. €. oTAenbHbIe coequHenus 1.25.1 — 1.25.768, aBnstoTcs

20 OCOOEHHO MPEeANOYTHTEIbHBIMH ;
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R (1.25)

CHF,

Coenunenust popmyisl 1.26., B KOTOpOI R', R* R’ R*uR’ NpPEeACTaBISAOT
coboli Bogopon, R3, R4, R’ u R’ umeror 3HA4YEHUs, ONpeeNieHHble B CTpokax 1 - 768

B Tabnuue 1 Boime, T. €. oTAeabHbIe coequHeHus 1.26.1 — 1.26.768, aBusiroTCst

5 OCOOEHHO MPEeANOYTHTEIbHBIMH ;
R3 7 .26
7 26.
. R, (.26.)
R N N o)
5
’ § O
o
CF;

Coenunenust popmynsl 1.27., B koTOpO# R',R* R’ R*uR’ NPENCTABISAOT
coboli Bogopon, R3, R4, R’ u R’ umeror 3HA4YEHUs, ONpeneNeHHble B CTpokax 1 - 768

B Tabnuue 1 Boime, T. €. oTAenbHbIe coequHenus 1.27.1 — 1.27.768, aBnstoTcs

10 OCOOEHHO MPEeANOYTHTEIbHBIMHU:
R f (1.27.)
7 27.
4 RH
R N N o)

CH,CI

Coenunenust popmyinsl 1.28., B koTOpOIA R', R’ R’ R*uR’ NPENCTABISAOT
coboli Bogopon, R3, R4, R’ u R’ umeror 3HAa4YE€HUs, ONpeeeHHble B CTpokax 1 - 768
B Tabnuue 1 Boime, T. €. oTaeabHble coequHenus 1.28.1 — 1.28.768, aBusiroTcst

15 OCOOEHHO MPEeANOYTHTEIbHBIMH ;

Coenunenus popmynsl 1.29., B koTOpO# R',R* R, R*uR’ NPENCTABIAOT

. 3 p4 ps 7
coboit Bomopox, u R’, R*, R” u R’ umeroT 3HaueHus, onpeneneHHble B cTpokax 1 - 768
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B Tabnuue 1 Beime, T. €. oTAenbHbIe coequHenus 1.29.1 — 1.29.768, aBnstoTcs

0CO0OE€HHO NpeAnOYTUTCIIbHBIMU ;

R o
7 1.29.
. R |, (1.29.)
R N N o
R5 0] WOH

Coenunenust popmyinsl 1.30., B KOTOpOI R', R’ R’ R*uR’ NPENCTABISAOT
5 coboli Bogopon, R3, R4, R’ u R’ umeror 3HA4YEHUs, ONpeeeHHble B CTpokax 1 - 768
B Tabnuue 1 Boime, T. €. oraenbHbie coenuHenus 1.30.1 — 1.30.768, aBusiroTcst

0CcO0EHHO NpeANnOYTUTCIIbHBIMMU :

3
R 0 (.30)
R7
RL@“&(“D_/{’
5
R 0 OCH,

Coenunenust Gpopmynsl 1.31., B koTOpOI R',R* R, R*uR’ NPENCTABISAOT
10 coboli Bogopon, R3, R4, R’ u R’ umeror 3HA4YEHUs, ONpeneeHHble B CTpokax 1 - 768
B Tabnuue 1 Boime, T. €. oTaenbHble coequHenus 1.31.1 — 1.31.768, aBnsroTcs

OCO6eHHO HpeIIHO‘{TI/ITeJ'IbeIMI/I:
RS o)
7

) R, (1.31)
R N N 0

5

, O

0
CHa

Coenunenust popmyinsl 1.32., B KOTOpOIA R', R’ R’ R*uR’ NPENCTABISAOT
15 coboli Bogopon, R3, R4, R’ u R’ umerot 3Ha4YEHUs, ONpeneeHHble B CTpokax 1 - 768
B Tabnuue 1 Boime, T. €. oTaenbHbIe coequHenus 1.32.1 — 1.32.768, aBusitoTcst

0CcO00eHHO NpeAnOYTUTCIIbHBIMMU :

7 (.32.)

CHF,
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Coenunenust popmynsl 1.33., B koTOpO# R',R* R R*uR’ NPENCTABISAOT
coboit Bogopox, u R’, R*, R’ u R’ umeror 3nadenus, onpeaeneHusie B cTpokax 1 - 768
B Tabnuue 1 Boime, T. €. oTaenbHble coequHenus 1.33.1 — 1.33.768, aBnsroTcs

0COOEHHO npeanoOYTUTCIIbHBIMU !

R N N 0

(.33)
R5 (o] \Q_(o

A\
CF;

Coenunenust popmynsl 1.34., B koTOpOU Rl, Rz, R6, R*u R’ NPEACTABIAIOT
co0oli Bogopond, U R3, R4, R’ u R’ umeror 3HAa4YEHUs, ONpeneeHHble B CTpokax 1 - 768
B Tabnuue 1 Boime, T. €. oTaenbHble coequHenus 1.34.1 — 1.34.768, aBnsitoTcs

0Cco0eHHO NpeaAnOYTUTCIIbHBIMMU :

R N H o) (1.34.)

CH,CI

Coenunenus popmynsl 1.35., B koTOpoOi R',R* R’ R*uR’ NPENCTABISAIOT
coboii Bomopon, u R3, R4, R’ u R umeror 3HAYEHUs, ONpeeseHHble B cTpokax 1 - 768
B TabOnuue 1 Beime, T. €. oTAeabHbIe coequnenus 1.35.1 — 1.35.768, aBusiroTcst

0COOEHHO NpeANnOYTUTCIIbHBIMMU |

R H (1.35.)
R N N o)

R5 0] \@_/(o

_\—OCH3

Coenunenus: popmynsl [.36., B koTOpOH Rl, Rz, R6, R*uR’ NPEACTABIAIOT
co0boli Bogopon, u R3, R4, R’ u R’ umeror 3HAa4YEHUs, ONpeneeHHble B CTpokax 1 - 768
B Tabnuue 1 Bolme, T. €. oTAenbHbIe coequHenus 1.36.1 — 1.36.768, aBnstoTcs

0Cc00EeHHO NpeaAnOYTUTCIIbHBIMMU :
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4 RH (1.36.)

OH

Coenunenust popmyinsl 1.37., B KOTOpOI R', R* R’ R*uR’ NpPEeACTaBISAOT
. 3 p4 ps 7
coboii Bogopon, 1 R”, R*, R” u R’ uMerot 3HaueHus1, onpeaeneHHbie B cTpokax 1 - 768

B Tabnuue 1 Boime, T. €. oTaeabHble coequHenus 1.37.1 — 1.37.768, aBusiroTcst

5 0COOEHHO MPENNOYTUTENbHBIMU |
R o
R N R H (1.37)
R’ o UYO

OCH,

Coenunenust popmyunsl 1.38., B koTOpOI R',R* R, R*uR’ NPENCTABISAOT
coboli Bogopon, R3, R4, R’ u R’ umeror 3HA4YEHUs, ONpeneNeHHble B CTpokax 1 - 768

B Tabnuue 1 Boime, T. €. oTaenbHble coequHenus 1.38.1 — 1.38.768, aBnstoTcs

10 OCOOEHHO MPEeANOYTHTEIbHBIMH ;
R o)
7
R
4 H
R N N (1.38.)
R5 (o) \QYO
)
CHj

Coenunenust popmyinsl 1.39., B koTOpOIA R',R* R’ R*uR’ NPENCTABISAOT
co0oli Bogopond, U R3, R4, R’ u R’ umeror 3HA4YEHUs, ONpeneeHHble B CTpokax 1 - 768
B Tabnuue 1 Bolme, T. €. oTaenbHble coequHenus 1.39.1 — 1.39.768, aBustoTcs

15 OCOOEHHO MPEeANOYTHTEIbHBIMH ;
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R (1.39.)

CHF,

Coenunenusi popmyibl 1.40., B koTOpOU Rl, Rz, R6, R*u R’ NPEACTABISIOT
coboli Bogopon, R3, R4, R’ u R’ umeror 3HA4YEHUs, ONpeesieHHble B CTpokax 1 - 768

B Tabnuue 1 Boime, T. €. oTaenbHble coequHenus 1.40.1 — 1.40.768, aBusiroTcst

5 0COOEHHO MPEeATOYTHTENbHBIMU
R 0
7
R
4 H
R N
N (1.40.)

R5 o) \QYO
™

CF;3

Coenunenust popmyisl 1.41., B koTOpOH Rl, Rz, R6, R*u R’ NPEACTABIAIOT
coboit Bogopox, 1 R’, R*, R’ u R’ umeror 3Hauenus, onpeaeneHusie B cTpokax 1 - 768
B Tabnuue 1 Boilie, T. €. oTaenbHble coequuerus 1.41.1 — 1.41.768, sapasroTcs

10 0COOEHHO MPEeNNOYTUTEIbHBIMU

H
R N N (1.41)

o)
CH,CI
Coenunenust popmynsl [.42., B koTOpOH Rl, Rz, R6, R* u R’ NPEACTABIAIOT
co0boli Bomopon, u R3, R4, R’ u R’ umeror 3Ha4YEHUs, ONpeneeHHble B CTpokax 1 - 768

B Tabnuue 1 Bolie, T. €. oTAeNbHbIe coequHenus 1.42.1 — 1.42.768, aBnstoTcs

15 OCOOEHHO MPEeATOYTHTEIbHBIMH ;
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R 0 (1.42.)

Coenunenusi popmynbl 1.43., B koTOpOU Rl, Rz, R6, R*u R’ NPEACTABISIOT
coboli Bogopon, R3, R4, R’ u R’ umeror 3HAa4YE€HUs, ONpeeeHHble B CTpokax 1 - 768
B Tabnuue 1 Boiine, T. €. oTAenbHble coenuHenus 1.43.1 — 1.43.768, aBusitoTcst

5 OCOOEHHO MPEeANOYTHTEIbHBIMH ;

N 0
7 1.43.
4 R (43.)
R N N o)
R’ 0 C OH
Coenunenust popmynsl 1.44., B koTOpOH Rl, Rz, R6, R*u R’ NPEACTABIAIOT
coboit Bogopox, 1 R, R*, R’ u R’ umeror 3Hauenus, onpeaeneHusie B cTpokax 1 - 768

B Tabnuue 1 Boime, T. €. oTaenbHble coequHenus 1.44.1 — 1.44.768, aBnsitoTcs

10 OCOOEHHO MPEeANOYTHTEIbHBIMH ;

R 0
. R, (1.44.)
R N N 0
5
R o C OCH;,
Coenunenust popmynbl 1.45., B koTOpOU Rl, Rz, R6, R*u R’ NPEACTABIAIOT
coboli Bogopon, R3, R4, R’ u R’ umeror 3HAa4YEHUs, ONpeeeHHble B CTpokax 1 - 768

B Tabnuue 1 Boiie, T. €. oTAeabHbIe coequHenus 1.45.1 — 1.45.768, aBusitoTcst

15 OCOOEHHO MPEeATOYTHTEIbHBIMH ;

RS 0
7
. R, (1.45.)
R N N 0
R5 O \O_/(O_\
CHj
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Coenunenust popmyisl 1.46., B koTOpOH Rl, Rz, R6, R*u R’ NPEACTABIAIOT
coboit Bogopox, u R’, R*, R’ u R’ umeror 3nadenus, onpeaeneHusie B cTpokax 1 - 768
B Tabnuue 1 Boime, T. €. oTaenbHble coequHeHus 1.46.1 — 1.46.768, aBustoTcs

0COOEHHO npeanoOYTUTCIIbHBIMU !

R (1.46.)

CHF,

Coenunenust popmynsl 1.47., B koTOpOU Rl, Rz, R6, R*u R’ NPEACTABIAIOT
co0oli Bogopond, U R3, R4, R’ u R’ umeror 3HAa4YEHUs, ONpeneeHHble B CTpokax 1 - 768
B Tabnuue 1 Boiie, T. €. oTAenbHbIe coequHenus 1.47.1 — 1.47.768, aBnstoTcs

0Cco0eHHO NpeaAnOYTUTCIIbHBIMMU :

(1.47)

A\
CF3

Coenunenus: popmyisl 1.48., B koTOpOH Rl, Rz, R6, R*uR’ NIPEACTABIAIOT
coboii Bomopon, u R3, R4, R’ u R umeror 3HAYEHUs, ONpeeseHHble B cTpokax 1 - 768
B TabOnuue 1 Beime, T. €. oTaeabHble coequnenus 1.48.1 — 1.48.768, aBisiroTCst

0COOEHHO NpeANnOYTUTCIIbHBIMMU |

7 (1.48.)

CH,CI

Coenunenust popmynsl 1.49., B koTOpOU Rl, Rz, R6, R*uR’ NPEACTABIAIOT
co0boli Bogopon, u R3, R4, R’ u R’ umeror 3HAa4YEHUs, ONpeneeHHble B CTpokax 1 - 768
B Tabnuue 1 Boime, T. €. oTAenbHbIe coequHenus 1.49.1 — 1.49.768, aBnstoTcs

0Cc00EeHHO NpeaAnOYTUTCIIbHBIMMU :
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R7 H (1.49.)
R N N o)

R5 (o] C/ o)

_\—OCH3

Coenunenust popmyinsl 1.50., B koTOpOI R', R* R’ R*uR’ NpPEeACTaBISAOT
coboli Bogopon, R3, R4, R’ u R’ umeror 3HA4YEHUs, ONpeeNieHHble B CTpokax 1 - 768
B Tabnuue 1 Boime, T. €. oTaeabHble coequHerus 1.50.1 — 1.50.768, aBusiroTcst

5 OCOOEHHO MPEeANOYTHTEIbHBIMH ;

R 0 7 (1.50.)
RL@*N&T/H i
Y\)LOH
R O CHs

Coenunenust popmynsl 1.51., B koTOpOi R',R* R R*uR’ NPENCTABISAIOT
coboli Bomopon, u R3, R4, R’ u R’ umeror 3HAa4Y€HUs, ONpeneNeHHble B CTpokax 1 - 768
B Tabnuue 1 Boime, T. €. oTaenbHble coequHenus 1.51.1 — 1.51.768, aBnstoTcs

10 OCOOEHHO MPEeATOYTHTEIbHBIMH ;

3
R Q. (1.51.)
4 Ry ?
R N N
OCH,
R’ O CHs

Coenunenust popmyinsl 1.52., B koTOpOI R', R* R’ R*uR’ NPENCTaBISAOT
coboli Bogopon, R3, R4, R’ u R’ umeror 3HAa4YE€HUs, ONpeeieHHble B CTpokax 1 - 768

B Tabnuue 1 Boimne, T. €. oTAeAbHbIE coequHenus 1.52.1 — 1.52.768, aBusiroTcst

15 0COOEHHO MPEeANOYTHTEIbHBIMH ;
3
R 0 . (.52.)
= N R H o)
N
N0 CH,
R O CHs

Coenunenust popmynsl [.53., B koTOpOH Rl, Rz, R6, R*uR’ NPEACTABIAIOT
co0boli Bogopon, u R3, R4, R’ u R’ umeror 3HA4YEHUs, ONpeNeNeHHble B CTpokax 1 - 768
B Tabnuue 1 Boime, T. €. oTaAenbHble coequHenus 1.53.1 — 1.53.768, aBnstoTcs

20 OCOOEHHO MPEeANOUYTHTEIbHBIMHU:
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R 0 (.53))
7
@ . R, o)
N
\NLO/\CHFZ
R O CH,

Coenunenust Gopmynsl 1.54., B koTOpOI Rl, RZ, R(’, R* u R’ NPENCTaBISAOT
coboii Bomopon, u R3, R4, R’ u R’ umeror 3HA4YEHMUs, ONpeaeseHHble B CTpoKkax 1 - 768
B TaOnuue 1 Beiine, T. €. oTAeabHbIE coequHenus 1.54.1 — 1.54.768, aBusiroTcst

5 0COOEHHO MPEeATOYTHTEIbHBIMH ;

R 7 .54
R@NQH 0] (1.54.)
NOACF3
R O CHs

Coenunenust popmynsl 1.55., B koTOpoi R',R* R, R*uR’ NPEACTABISAOT
co0boli Bogopon, u R3, R4, R’ u R’ umeror 3HAa4YEHUs, ONpeneNeHHble B CTpokax 1 - 768
B Tabnuue 1 Boime, T. €. oTAeNbHbIe coequHenus 1.55.1 — 1.55.768, aBnstoTcs

10 OCOOEHHO MPEeATOYTHTEIbHBIMH ;

3
R Q (1.55.)
= N R H O
N
MOACHZCI
R O CHs
Coenunenus ¢popmyinsl 1.56., B koTopoi R', R’ R® R*uR’ NPEACTABISAIOT

. 4 55 7
coboli Bogopon, R3, R*, R” u R’ umeroT 3HaueHus, onpeseneHHble B cTpokax 1 - 768

B Tabnuie 1 Beiie, T. €. OTAeNbHBIE coenuHerus 1.56.1 — 1.56.768, aBusiroTcst

15 0COOEHHO MPEeATOYTHTEIbHBIMH ;
3
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Coenunenust popmyibl (I) B COOTBETCTBUM C U300pEeTEHHEM MOTYT OBITh
MOJy4YEHBI CTAHAAPTHBIMH CITIOCOOAMH OPraHUYeCKON XUMUU, HATIPUMED,

20 CIeIYIOMUMHU CTIOCO0aMu:
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Coenunenust popmyibl (I) MOryT ObITh MOJNyUEHBI B COOTBETCTBUH CO CIIOCOOaMuU
WJIU 110 aHAJOTHHU CO cioco0aMu, KOTOPbIE OMHUCAHBI B IPEAIIECTBYIOIIEM YPOBHE
5 TeXHUKH. B CHHTE3€ NCTIONB3YIOT HCXOHBIE MAaTePHaJbl, KOTOPbIE HMEIOTCS B
NpOJake UK MOTYT OBITh MOJIYIEHBI B COOTBETCTBUH C OOBIYHBIMHU CIIOCOOAMU,
UCXOAS U3 JIETKOAOCTYITHBIX COCIMHEHHI.
Coenunenust popmyunsl (I) moryT ObITh OTYUeHBI U3 KapOOoHOBBIX KucHOT (1)
KOMMEpPYECKHU NOCTYyMHbIX aMUHOB (II) ¢ ucrnonb3oBaHUEM OPTraHUYECKOTO OCHOBAHHS
10 U peareHra couetaHus. Takum obpazom, coenunerus Gopmyisl (I) MoryT ObITh
CUHTE3UPOBAHBI U3 COOTBETCTBYIOIUX KapOOHOBBIX KUCJIOT (1 3kB.) ¢
UCIIONb30BaHUEM peareHra coueranus (1-2 skB.), Hanpumep, T3P (arruapua
nponadpochonosoit kucnorsl) unu HATU (O-(7-azabenszorpuaszon-1-un)-N,N,N',N'-
TeTpaMeTHiIypoHuii-rekcapropdocdar), oprannueckoro ocHoanus (1 - 3 9kB.) u
15 amunoB (II) (1 - 3 sxB.). Peakuuio 0ObIYHO MPOBOASAT B OPTaHUYECKOM PACTBOPUTEIIE.
IIpeanodTUTENPHO UCTIONB3YIOT ANPOTOHHBIN OpraHn4eckuil pacTBopurtens. Hanbonee
NPEaNnOYTUTEbHO UCTIOB3YIOT TeTparuapodpypan (TT' D), N N-numerunpopmamun
(AM®A) unu auerornutpus (ACN). Peakunto npoBoast npu temmeparype ot 0°C no
TeMIEPATYyPbl KUIMSTYEHUs] ¢ OOPATHBIM XOJOIUIBHUKOM. [IpeanoYTUTETBHO PEAKIIHIO
20 NPOBOJST NpU KOMHAaTHON TeMmneparype. OpraHndeckuM OCHOBaHHEM

NPpEUMYIIECTBCHHO ABJACTCA TPUSTUIIAMUH HUJIU N,N-I[I/II/ISOHpOHI/IJ'IBTI/IJ'IaMI/IH.

P 7
O 7 R O R
R2 R o / \ R2 OH
3 N R N Y
AN O L — R8 9
4 5 R4 R6
R R 5
R R

v) (It
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Kap6onossie kucnotsl (I11I) koMMepUecku JOCTYNHBI HJIH U MOTYT OBITH
IOJIyYeHBI U3 COOTBETCTBYIOIIHNX CIOKHBIX 3bupos (IV) (rae R npencrasuser coboii
ankun win 6ersun). Ecin RY npexncrasnser co6oit ankun, cioxabie s¢Gups (IV)
MOTYT OBITh pacIIeIeHbl BOZHBIMH PACTBOPAMH THIPOKCHAOB INEJIOYHbIX METAJJIOB.
IIpennouTuTEeNbHO UCMOAB3YIOT FTUAPOKCUA JUTHUS, THAPOKCUA HATPUS UIJIM TUAPOKCHUN
kanus (1 - 2 5xB.). Peakiuto 0OBIMHO MPOBOASIT B CMECU BOABI 1 OPTaHUYECKOTO
pactBopuTens. [IpeanoyTUTEeIbHO OPraHUYeCKUi PacTBOPUTEIb MPEACTABIAET COOOH
TI'®, MmeTaHON WK ALETOHUTPUI. Peakuuro mpoBoAsaT nmpu Temmneparypax ot 0°C no
100°C. IlpennouTUTENbHO PEAKIIUIO OCYIIECTBISIOT P KOMHAaTHON TeMIlepaType.
Ecnu RP npencrasnsier co6oii 6ensun B (IV), 3aTeM CIOXKHBIN 3QUP MOKHO
pacimenuTtsb ¢ momolnbko namtaaus Ha yrie (0,001 - 1 5xB.) B KadecTBe KaTajln3aTopa u
razoobpasHoro Bogopozaa mpu remneparypax ot 0°C no kunsiyeHus ¢ 00paTHbIM
XOJOAMIBHUKOM. [IpeanoYTUTENbHO PEAKIHIO TPOBOAST P KOMHATHOM
temmneparype. OObIYHO UCTIONB3YIOT OPTaHUUECKHUI pacTBOpuUTENb. lIpennoururenpbHo
npuMeHsT TI'®, meTaHON UM 3TAHOI.

Coenunenust N-apun-6era-nakrama (IV) sBasroTCsI KOMMepUYE€CKH TOCTYITHBIMU
WJIM MOTYT OBITh MOJIYU€HBI U3BECTHBIMU criocobamu. Hanpumep, cioxxHbie 3QupsI
(IV) moryT ObITh mONy4eHBI U3 MaJOHATOB (V), MOJNYYEHHBIX C UCIOJb30BAHUEM
ankunupyomux cpencts (VI, Hal= ranoren) B npucyTcTBUM OCHOBaHMS, KaK ONMHUCAHO

y Angew. Chem. Int. Ed. 2017, 56, 12179-12183:

P
, 9 R R
R? H R’ R WO
3 Hal 3
R N O R N
\n)\n/ \Rp + HRaSIﬁ\RQ —_— Rs Rgo
4
R R60 o R R
R’ R
V) v (IV)
Hpyrue cnocodsl onucansl, HanmpuMmep, B J. Chem. Soc., Perkin Trans.1, 1996,

2793-2798, unu B J. Org. Chem. 2019, 84, 12101-12110 unu B Nature
Communications, 6:6462, DOI: 10.1038/ncomms7462.
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Coenunenust popmyinsl (V) MOTyT OBITH MONy4YeHbl U3 KapOOHOBBIX KuCJIOT (VII)
U KoMMepuecku nocTynHbIXx aMiuHOB (VIII) ¢ ncnonb30BaHMEM OCHOBAaHUS M peareHTa
couetanusi. Takum obpaszom, coenuaeHust Gopmyibl (V) MOTYT OBITH CHHTE3UPOBAHBI
U3 COOTBETCTBYIOIIUX KapOOHOBBIX KUCIOT (1 3KB.) C HCMOJIb30BAHUEM peareHTa
couetanus (1 - 2 3xB.), Hanpumep, T3P (anrugpun nponandpocdoOHOBOW KHCIOTHI) UK
HATU (O-(7-a3abenzotpuazon-1-un)-N, N, N',N'-TreTpaMeTHIypOHUIA-
rekcapropdocdar), oprannueckoro ocHoanus (1 - 3 sxB.) u amusaoB (V) (1 - 3 3kB.).
Peakiuto 0OBIMHO MPOBOASAT B OPraHUYECKOM pacTBopuTene. [IpeanoyTurenbHO
UCIIONB3YIOT alPOTOHHBIM OpraHuvYecKkuil pacteoputeib. Hanbomnee npeanodTuTenbHO
npumeHsitoT terparuapodypas (TI' D), N N-numerunpopmamun (JIMDPA) unu
anetoHuTpua (ACN). Peakuuto nposoast npu Temneparypax or 0°C no remneparyp
KUISTYEeHHUS ¢ OOpAaTHBIM XOJOAMIBHUKOM. [IpennouTuTenbHO peakiuo IpOBOAAT IPpHU
KOMHaTHOH TeMnepatype. [IpennouTurenbHO opraHndeckoe OCHOBAHUE MPENCTABIISIET
coboii TpusTHnamMuH uiau N,N-IHH30NpONUIITUIAMUH.

JInst pacliMpeHus: CrieKTpa aeicTBus coenuneHus gopmyssl (I) MmoxHO
CMEIINBATh CO MHOTHMHU MPEACTABUTENAMU JPYTUX TPYII repOULUAHBIX UIN
PEeryJHPYIOIUX POCT AKTHBHBIX BEIIECTB U 3aTEM MPUMEHSATb OJHOBPEMEHHO.
[MogxoasmUMH KOMIOHEHTAMH IJI KOMOWHALMIA SIBJISIIOTCS, HAIPUMED, TepOUIIUIbI U3
KJIACCOB aIl€TAMHUJIOB, AMHJIOB, aPHJIOKCU(]EHOKCHUITIPOTTMOHATOB, O€H3aMHUIO0B,
OoeHzodypaHa, O€H30MHBIX KUCJIOT, OEH30THAAMA3MHOHOB, OUMUPUIHINS, KapOamMaTos,
XJIOPa€TAMHUIOB, XJIOPKAPOOHOBBIX KHCIIOT, HMKJIOT€KCAHAUOHOB, TUHUTPOAHHUJIHHOB,
OUHUTPO(]EHOoa, MPOCThIX AH(EHUIOBBIX 3(PUPOB, TTUIUHOB, UMHAA30JIUHOHOB,
M30KCa30JI0B, H30KCA30JUIMHOHOB, HUTPUJIOB, N-QeHmnpTaiuMuaoB, OKCaaAna30JI0B,
OKCa30JIUUHANOHOB, OKCHALETAMUIOB, () €HOKCUKAPOOHOBBIX KHCIIOT,
denunkapbamMaToB, GeHUITUPA30JIOB, PEHUNNTHPA3OTUHOB, PEHUITTHPUIAZHHOB,
bochunoBBIX KHCIOT, pochopamunaros, pochopaurnoaros, pranmaMaros,

NUpas3oJjioB, TUPUAAZUHOHOB, MUPUANHOB, HI/IpI/II[I/IHKap6OHOBbIX KHCIJIOT,
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NUPUANHKAPOOKCAMUAOB, MUPUMHUANHINOHOB, MUPUMUANHUI(THO)OEH30aTOB,
XUHOJWHKapOOHOBBIX KHCIIOT, CEMUKapOa30HOB,
Cy1b()OHNUIAMUHOKAPOOHMITPHA30JUHOHOB, CYyJI1b()OHUIMOYEBUH, TETPA30OJIHMHOHOB,
THAIHMa30JI0B, THOKapOaMaToB, TPUA3UHOB, TPUA3UHOHOB, TPUA30JIOB, TPUA30JIUHOHOB,
TPUA30JI0KapOOKCAMUIOB, TPUA3OJIONMHUPUMUANHOB, TPUKETOHOB, YPAIUJIOB, MOYEBHH.

Kpome Toro, MoXeT 0ka3aThCsl BHITOJHBIM NPUMEHSTh coennHeHus ¢popmysl (1)
OTZEbHO WM B KOMOWHALMHM C APYTMMHU repOULUIAaMU, UIH TaKXKe B BHUIE CMECHU C
APYTUMHU CPENCTBAMH 3alUThl PACTCHUH, HAaIpuUMep, BMECTE CO CPEACTBAMH IS
OopbOBI ¢ BpemuTeNsiMH UIU (PUTOMATOTEHHBIMH rpubamu unu Oaktepusmu. Takxke
NpPEeACTaBIseT HHTEPEC CMEIINBAEMOCTh C PACTBOPAMU MUHEPAJIbHBIX COJIEH, KOTOPbIE
UCIIONB3YIOT NI YCTPaHEHHS NepuUHUTAa MUTATEIbHBIX BEINECTB M MHUKPO3JIEMEHTOB.
Takxe MoryT ObITh HOOaBIEHBI Ipyrue N0OABKH, TaKHe KaK HEQUTOTOKCUYHBIE Macia
U MacCJIsTHbIE KOHLEHTPATHI.

B onHOM BapuaHTe OCYLIECTBIICHHS HACTOSIETO N300peTeHs] KOMOWMHAIIUY B
COOTBETCTBHUH C HACTOSAIINM H300pETEHNEM COAEPIKAT 110 MEHbIIEH Mepe OHO
coenunenue ¢popmysl (I) (coenuHeHne A UM KOMIIOHEHT A) U 1O MEHbLIEH Mepe
OJIHO IPyroe aKkTUBHOE COeANHEHHUE, BbiOpaHHOe 13 repobununos B (coenunenue B),
npenmnouTuTeabHo repoununos B knacca bl) - b15) u capenepor C (coequnenune C).

B npyrom BapuaHTe OCyLIE€CTBJIEHUS HACTOSAIIEr0 H300peTeHUs] KOMOUHALNH B
COOTBETCTBHH C HACTOSIIIUM U300pETEHHEM COAEPIKAT IO MEHbLIEH Mepe OJHO
coennHeHnue Gopmyasl (I) m mo MeHbIIEH Mepe OHO Ipyroe akTHBHOE coenuHeHue B
(repObunun B).

[Tpumepsr repObuunoB B, KOTOPBIH MOKHO UCMOJb30BATh B COUYETAHUH C
coenuHeHussMu A Gpopmyiibl (I) B COOTBETCTBUHU ¢ HACTOSIIIUM U300 peTEeHUEM
NPEACTABISAIOT COOOH:

b1) u3 rpynmnbl UHTHOUTOPOB OMOCHHTE3A JTUMTHIOB:

repounuasl ACC, Takue Kak aJIOKCHANM, aJUIOKCUIUM-HATPUN, OYTPOKCHINM,
KJIeToauM, kiaoauradon, kaoguHadon-nponaprii, HHKJIOKCUANM, murajiodor,
nuranogpon-oyrun, gukiaodon, qukgopon-merui, GeHoKcanpon, peHoKcanpon-3Tui,
denokcanpon-P, penokcanpon-P-stun, pnyasudon, payazudpon-oyrun, ¢payasudon-
P, ¢pnyasudon-P-6yrun, ranokcudormn, ranokcudormn-meTu, rajokcudon-P,
ranokcudon-P-mernn, meramudon, nuHOKCcaaeH, npogokcuaum, nponaxusador,
xuzanodorn, xuzanodon-s>tui, xuszanopon-repypui, xusanodpon-P, xuzanopon-P-

3T, Xu3anodpon-P-rehypus, CETOKCHANUM, TEIPAJTOKCUANUM, TPATKOKCUAUM, 4-(4'-
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Xnop-4-uuknonponun-2'-prop[1,1'-6budpennn]-3-un)-5-runpokcu-2,2,6,6-rerpameTHII-
2H-nupan-3(6H)-on (CAS 1312337-72-6),; 4-(2',4'-Auxnop-4-uuknonponui[1,1'-
ougenun]-3-un)-S-ruapokcu-2,2,6,6-rerpamerun-2H-nupan-3(6H)-on (CAS
1312337-45-3); 4-(4'-Xnop-4-s>tun-2'-prop[1,1'-oudennn]-3-un)-S5-rugpokcu-2,2,6,6-
terpameri-2H-nupan-3(6H)-on (CAS 1033757-93-5); 4-(2',4'-quxnop-4->tun[1,1'-
ougpenun]-3-un)-2,2,6,6-rerpamerun-2H-nupan-3,5(4H,6H)-nuon (CAS 1312340-84-
3); 5-(Auetunokcu)-4-(4'-xnop-4-uukiaonponun-2'-prop[1,1'-6udennn]-3-un)-3,6-
auruapo-2,2,6,6-rerpamerun-2H-nupan-3-on (CAS 1312337-48-6); S-(Auetunokcu)-
4-(2',4'-npuxnop-4-muknonponui- [1,1'-6udennn]-3-mn)-3,6-nuruapo-2,2,6,6-
terpameTmi-2H-nupan-3-oH, S-(Auetunokcn)-4-(4'-xnop-4->tun-2'-prop[1,1'-
oudenun]-3-un)-3,6-qurunpo-2,2,6,6-rerpamermn-2H-nupan-3-on (CAS 1312340-82-
1); 5-(Auetunokcu)-4-(2',4'-guxnop-4-stun[1l,1'-oudennn]-3-mn)-3,6-gurugpo-
2,2,6,6-terpametun-2H-nupan-3-on (CAS 1033760-55-2); metunossiii 3¢up 4-(4'-
Xnop-4-uuknonponun-2'-prop[1,1'-6udpennn]-3-mn)-5,6-nuruapo-2,2,6,6-
TeTpameTHi-5-okco-2H-nupan-3-un-kapOonosoii kucnorsl (CAS 1312337-51-1);
MeTHIIOBBIH 3¢up 4-(2°,4'-Auxnop-4-uukionponui- [1,1'-Oudennn]-3-umn)-5,6-
auruapo-2,2,6,6-rerpametun-5-okco-2H-nupan-3-un-kapOOHOBOH KHCIOTHI,
MeTUNoBbIHN 3¢up 4-(4'-Xnop-4->tun-2'-grop[1,1'-oudennn]-3-un)-5,6-nuruapo-
2,2,6,6-teTpameTuin-5-okco-2H-nupan-3-un kapoonosoit kucnorel (CAS 1312340-83-
2); metunosbid 3¢up 4-(2',4'-Auxnop-4->tun[1,1'-6upennn]-3-nn)-5,6-nurunpo-
2,2,6,6-Terpamermii-5-okco-2H-nupan-3-un kapoonosoit kucnors (CAS 1033760-58-
5); u repbunuasl, He saBustomuecs ACC, Takue kak OeHdypesat, OyTUiIaT, HUKIOAT,
nananoH, numenunepar, EPTC, scnpokap0, aTtopymesart, pynponaHaTt, MOJIHHAT,
opbenkap0, medynart, mpocynbdokapd, TCA, Tuobenkap0, THokapOa3ui, TpUaLIaT u
BEPHOJIAT,

b2) u3 rpynnel uarudburopos AJIC:

CyJb(OHHIMOYEBHHBI, TAKHE KaK aMUIOCYIb(PYypOH, a3UMCyIb)ypoOH,
OoeHcynbypoH, OeHCYyIbGYPOH-METHII, XJIOPUMYPOH, XJTOPUMYPOH-3THUII,
XJIOPCYAbPYPOH, HHHOCYJIbPYPOH, HUKIOCYIb(HAMYyPOH, 3TAMETCYIbPYPOH,
3TaMeTCyIbPyPOH-METHI, 3TOKCUCYIb(PypoH, prazacynbdypoH, ¢payueTocynbhypoH,
baynupcynbdypoH, GaynupcyibdypoH-MeTUI-HATPpUH, popamMcynbPypoH,
rajocyibpypoH, raJocyibdypoH-MEeTUI, UMa30CyIbPypoH, HoaocynbpypoH,
HonocynbdypoH-MeTUN-HaTpUH, HoPeHCYNbdYypOH, HOPEHCYIbPYPOH-HATPUH,

Me30CyNIb(QYpPOH, ME30CYTbPypPOH-METHUII, META30CYIbPYyPOH, METCYIbPYPOH,
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MeTCyIb(QypOH-METHJI, HUKOCYIb()YpOH, OpTOCYIbhaMypoOH, OKcacy b ypoH,
NPUMUCYIbGYPOH, MPUMHUCYIbPYPOH-METHI, IPONUPUCYIbPYPOH, TPOCYIbPYPOH,
nupa3ocyinbPypoH, mupazocyibdypoH-3THI, pUMCYIb(YPOH, CYJIb(OMETYPOH,
cynbhoMeTypoH-MeTuI, CyiabdocynbdypoH, TudeHcynbdypoH, TuGeHcynbPypoH-
METHUJI, TpUacyiabQypoH, TpuOEHYpPOH, TpUOCHYPOH-METHII, TPUPIOKCHCYIb(YPOH,
TpudaycynbdypoH, TpudaycynbhypoH-MeTHI U TPUTOCYIbPYPOH;

MMHIA30JIMHOHBI, TAKHE KaK: MMa3zaMeTaOeH3, umazaMeTaO€eH3-MeTHII,
MMa3aMOKC, UMa3anuK, UMa3anup, UMa3aXxuH U UMa3eTamnup,
TPUA30JONMUPUMHUINHOBBIE TepOUIUABI U CYIb(QOHAHMINABL, TAKUE KaK KIOPAHCYJIaM,
KJIOpaHCyJIaM-MeTHJI, AUKJIOCyaM, paymercynam, iopacyiaMm, METOCYJIaMm,
NEHOKCCYJIaM, TUPUMHUCYIb(aH U MHPOKCCYIaM,

NUPUMHUAUHUIOCH30aThl, TAKNE Kak Oucnupudak, Oucnupudax-HaTpuii,
nUupUOEH30KCHUM, MUPHUPTANHI, TUPUMHUHOOAK, MUPUMUHOOAK-METHJI, MUPUTHODAK,
nuputHoOak-HaTpui, 1-metmnaTunoBsiii 3¢up 4-[[[2-[(4,6-n1umMeTOKCH-2-
NUPUMHUANHNI )OKCH |penmnn|meTnn |amuno]-6eH3oitHO#N kucnoTsl (CAS 420138-41-6),
nponunaoBbii 3pup 4-[[[2-[(4,6-1UMETOKCU-2-TUPUMUIUHNI)OKCH |peHU |MeTH |
aMuHo|-6en3oitHoM kucnotsl (CAS 420138-40-5), N-(4-6pombennn)-2-[(4,6-
IUMETOKCHU-2-nupuMuanHmiI)okcu]oen3onmeranamMmut (CAS 420138-01-8),

Cy1b(pOHUIAMUHOKAPOOHMI-TPHA30JIUNHOHOBBIE IepOUIUIBI, TAKUE KaK
¢baykapbazoHn, pnykapba3zoH-HATPH, MPONOKCHKAapOA30H, MPOMOKCUKapOa30H-
HaTpHi, THEHKapOa30H U THEHKapOa3OH-MeTuJ, U TpuadaMoH;

CpenM HUX NPEeANOYTHUTEIbHBIH BAPHAHT OCYLIECTBJICHHS N300peTeHUS
OTHOCHUTCS] K T€M KOMIO3HIIUSM, KOTOPBIE CONEPIKAT IO MEHbLIEH Mepe OUH
UMH1a30JIMHOHOBBIN repOuLuya;

b3) u3 rpynnbsl UHTUOUTOPOB HOTOCHHTE3A !

aMukap0a3oH, uHruouTopel porocucremsl 1I, Hanpumep, 1-(6-mpem-

Oy THINMUPUMHUANH-4-1I1)-2-THAPOKCU-4-MeTOKCU-3 -MeTun-2H-muppoin-5-on (CAS
1654744-66-7), 1-(5-mpem-0yTUnu30Kkca3on-3-ui)-2-rugpoKcu-4-MeTOKCH-3 -METHII-
2H-niuppon-5-oH (CAS 1637455-12-9), 1-(5-mpem-0yTunuzokcazon-3-ui)-4-xmop-2-
ruapokcu-3-metun-2H-nmuppon-5-on (CAS 1637453-94-1), 1-(5-mpem-6ytun-1-
METHJI-TTUPA30JI-3-1)-4-x0p-2-ruapokcu-3-mermi-2H-nuppon-5-on (CAS 1654057-
29-0), 1-(5-mpem-0yTun-1-meTun-nupason-3-mi)-3-xaop-2-rugpokcu-4-mermn-2H-
nuppoti-5-on (CAS 1654747-80-4), 4-rugpokcu-1-merokcu-5-merun-3-[4-

(TpudTopmerun)-2-nupuani|umuaazonunui-2-oH; (CAS 2023785-78-4), 4-runpokcu-



10

15

20

25

30

-83 -

1,5-numernn-3-[4-(tpupropmernn)-2-nupuaui |lumunazonunui-2-on (CAS 2023785-
79-5), 5-aTokcu-4-ruapokcu-1-merun-3-[4-(tpudropmeTnn)-2-
nupuaun lumugazonuaui-2-od (CAS 1701416-69-4), 4-runpoxcu-1-metun-3-[4-
(Tpudropmernn)-2-nupuaui Jumunazonugui-2-on (CAS 1708087-22-2), 4-rugpokcu-
1,5-numernn-3-[1-merun-5-(tpudropmernn)nupaszon-3-un|umunazonuaus-2-od (CAS
2023785-80-8), 1-(5-mpem-0yTunn30Kca3ou-3-ui)-4-3TOKCU-5-THAPOKCH-3 -METHUII-
umunazonunuH-2-oH (CAS 1844836-64-1), Tpua3uHOBBIe repOULIHIBI, BKJIIOYas
XJIOPTPHA3UH, TPHA3UHOHBI, TPUA3UHAUOHBI, METUITHO TPUA3UHBI U TUPUIA3UHOHBI,
TaKue Kak aMeTPHH, aTPa3HH, XJOPHUIA30H, [MaHA3UH, 1eCMETPHH, TUMETAMETPHUH,
reKCa3MHOH, METPUOY3UH, MPOMETOH, MPOMETPHUH, IPOMA3UH, CAMa3HH, CUMETPHUH,
TepOyMeTOoH, TepOyTHIIa3uH, TEPOYTPUH U TPUSTA3HH, APHIMOUYEBHUHBI, TAKHUE KaK
XJIOpOPOMYPOH, XJIIOPTOJYPOH, XJIOPOKCYPOH, TUMePYPOH, THYPOH, (PIyOMETYPOH,
U30MPOTYPOH, H30YPOH, JINHYPOH, METAMUTPOH, MeTabeH3THA3yPOH, METOOEH3YPOH,
METOKCYPOH, MOHOJIMHYPOH, HEOYPOH, CUAYPOH, TeOyTUYPOH U THAIHA3YPOH,
dennnkapOamaTsl, Takue Kak gecmenudam, kapoyrunar, peamenudam,
bermenudam-3TUI, HUTPUIOBbIE repONLIUABI, TaKHe Kak OpoMpeHOKCUM,
OpPOMOKCHHUII U €r0 COJIM U CIIOXKHBIE 3(QUPbI, HOKCUHUI U €Tr0 COJIU U CIOKHbIE
3¢ upsl, ypanuiasl, Takue Kak OpoManmi, JeHauw1 U Tepodauui, u OEHTa30H U
OeHTa30H-HATPpUN, NUPUIAT, TUPUAA(OJ, MEHTAHOXJIOP U MPOMAHUI, a TAKXKe
UHTUOUTOPBI (OTOCUCTEMBI I, TakMe Kak AUKBAT, JUKBAT-IUOPOMUJ, apaKBar,
napakBaT-AUXJIOPU] U MAapaKBAT-TUMETHICYIbDAT.

Cpenu HUX NPEANOYTUTENbHBINH BAPHAHT OCYINECTBIEHUS N300peTeHUS
OTHOCHUTCS] K T€M KOMIIO3HIIUSM, KOTOPbIE CONEPIKAT MO MEHbLIEH Mepe OUH
apuaMo4YeBUHHBIA repOunun. Cpeau HUX TaKKe MPeANnOYTUTEIbHbIN BapHUaHT
OCYIIECTBJICHUS N300pETEHHsI OTHOCHUTCS K TEM KOMITIO3ULHSM, KOTOPBIE CONEPIKAT O
MEHbIIEeH Mepe OANH TPHA3MHOBBINA repOunun. Cpeau HUX TaKXKe MPeAnOYTUTEbHbIH
BAPUAHT OCYLIECTBICHUS H300PETEHUSI OTHOCHTCS K TEM KOMITO3ULIHSM, KOTOPbIE
comepKaT IO MEeHbIIe Mepe OANH HUTPHUIbHBIA TepOuIng

b4) u3 rpynnel uHruduTopoB nporonoppupuHoreH-1X okcugassr:

aundayopden, aundayopden-uatpuii, asapenunu, denkapOa3oH,
oenspennuzon, dudenokc, Oyradpenanmn, kapheHTpa3oH, KapHEeHTPA3ZOH-ITHUII,
xJopMeTokcudeH, xaoppTanum, TUHUIOH-3TUJ, HUKJIOMUPAHUI, Qaya3onar,
bnydennup, paypennup-3tui, GayMukiopak, GIyMUKIOPaK-TICHTHII,

baymuokcasus, payopornukopen, payopornukopes-stui, payruanet, GayTuauneT-
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metui, pomecaden, ranocaden, takrodeH, okcaguaprui, OKCaauasoH,
okcuayopdeH, meHToKca3oH, mpodiyasol, nupakaoHmwi, nupadpayden,
nupadayden-stun, capaydeHamnu, cyirbGeHTpa3oH, THANA3UMUH, THA(EHAIHII,
TpudaynumMokcasus, 3tui-[3-[2-xaop-4-prop-5-(1-merun-6-rpupropmernin-2,4-
anokco-1,2,3,4-rerparuaponupuMuun-3-un)penokcu]-2-nupununokcuanerat (CAS
353292-31-6; S-3100), N-3Tun-3-(2,6-guxnaop-4-rpudptopMeTuaheHOKCH )-5-MeTHII-

1 H-nnupazon-1-kapbokcamun (CAS 452098-92-9), N-trerparunpodypdypun-3-(2,6-
nuxjop-4-rpupropmerundenokcu)-5-merun- 1 H-nupason-1-kapobokcamun (CAS
915396-43-9), N-3tun-3-(2-xnop-6-prop-4-tpudropmermnd enokcu)-5-metun-1H-
nupasoin-1-kapookcamun (CAS 452099-05-7), N-rerparunpodypdypun-3-(2-xmop-6-
dTop-4-TpudpTopmernndenokcu)-S-merun-1H-nupaszon-1-kapbokcamun (CAS
452100-03-7), 3-[7-pTop-3-0kco-4-(mpon-2-unmn)-3,4-nuruapo-2H-

oen3o[ 1,4]okcaszun-6-un]-1,5-numetun-6-ruokco-[1,3,5]rpuazunan-2,4-nuon (CAS
451484-50-7), 2-(2,2,7-tpudrop-3-okco-4-npon-2-uHui-3,4-gurugpo-2H-

6en3o[ 1,4]okca3zun-6-un)-4,5,6,7-rerparunpo-uzounnoin-1,3-guon (CAS 1300118-96-
0), 1-metun-6-rpudpropmerun-3-(2,2,7-rpudrop-3-okco-4-npon-2-uHun-3,4-gurugpo-
2H-6en30[ 1,4]okcazun-6-un)-1 H-nupumuaun-2,4-nuon (CAS 1304113-05-0), meTun
(£)-4-[2-xnop-5-[4-xnop-5-(nudropmerokcn)- 1 H-meTun-nupazon-3-uinl-4-prop-
denokcu]-3-merokcu-0yr-2-enoat (CAS 948893-00-3) u 3-[7-xmop-5-pTop-2-
(tpudpropmerun)-1H-6enzumunazon-4-uin|-1-metun-6-(tpudropmernn)-1H-
nupumuauH-2,4-nuon (CAS 212754-02-4), metunossiii 3¢up 2-[2-xyn0p-5-[3-x10p-5-
(Tpudropmernn)-2-nupuauaui]-4-GproppeHokcu]-2-MeTOKCU-YKCYCHONH KHCIOTHI
(CAS 1970221-16-9), meTunossiii 3¢up 2-[2-[[3-xm0p-6-[3,6-nguruapo-3-metun-2,6-
nuokco-4-(tpupropmerun)-1(2H)-nmupumuanuun]-5-prop-2-
nupUAUHUI |oKcH | peHokcH |-ykcycHOU KucioTsl (CAS 2158274-96-3), 3TUIOBBI
spup 2-[2-[[3-xn0p-6-[3,6-nurunpo-3-merun-2,6-guokco-4-(tpudpropmernn)-1(2H)-
NUPUMHUAUHUI|-5-PTOp-2-TUPUANHNIN |

okcu]|penokcu]ykcycHoit kucnotsl (CAS 158274-50-9), metun 2-[[3-[2-x10p-5-[4-
(mupropmernn)-3-meTun-S-okco-1,2,4-rpuazon-1-unl-4-prop-peHokcu]-2-
nupunui|okcu]anerat (CAS 2271389-22-9), stun 2-[[3-[2-xmop-5-[4-
(mupropmernn)-3-meTun-S-okco-1,2,4-rpuazon-1-mnl-4-prop-peHokcu]-2-
nupuaui|okcu]aunerat (CAS 2230679-62-4), metunossrii 3¢pup 2-[[3-[[3-xm0p-6-[3,6-
AUTUApo-3-MeTmi-2,6-nuokco-4-(tpupropmernn)-1(2H)-nupumunuuun]-5-prop-2-

MUPUAUHUI|OKCH |-2-TTUPUIUHUI |
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okcH]-ykcycHol kucnotsl (CAS 2158275-73-9), stunossiii a¢up 2-[[3-[[3-xm0op-6-
[3,6-nurunpo-3-metun-2,6-guokco-4-(tpudpropmerun)-1(2H)-nupumunuuun]-5-prop-
2-NUPUIUHUI | OKCH]-2-NTUPpUANHUI |OKCH |-yKkcycHOM kucaoTel (CAS 2158274-56-5), 2-
[2-[[3-x70p-6-[3,6-qurunpo-3-metun-2,6-nuokco-4-(tpudpropmernn)-1(2H)-
NUPUMUAUHUI]-5-pTOop-2-tupuauHmi]okcu]penokcu]|-N-(MeTuacynbpoHum)-
aneramun (CAS 2158274-53-2), 2-[[3-[[3-xn0op-6-[3,6-qurunpo-3-mMeTui-2,6-1u0Kco-
4-(tpudpropmerun)-1(2H)-nupumuaunmn|-5-prop-2-nupunuauiokcu]-2-
nupuauaui|okcu |-N-(metuncynbdponuin)-aneramun (CAS 2158276-22-1);

b5) u3 rpynmnbl oTOETUBAOIIUX TepOULIHIOB!

unruouropsl PDS: 6ednyOyramun, nudnydenukan, Gaypunos,
bnypoxnopunoHn, GaypramoH, HOpdaypa3oH, nukoanHader u 4-(3-
TpudpTopmernndenokcn)-2-(4-rpupropmerundenun)mupumunud (CAS 180608-33-7),
unruoutopsl HPPD: Genzobuunkinon, OeHzodeHan, OUIUKIONUPOH, KIIOMAa30H,
(beHKBUHTPHOH, U30KcapIyTOoN, Me30TpuOH, okcoTpuoH (CAS 1486617-21-3),
nupacyibpoTo, MUPA30IUHAT, MUPA30OKCU(]EH, CYIBKOTPHOH, TeQYpUNTPHOH,
TeMOOTPHOH, TOJIMHUPAJIAT, TOIPAME30H, OTOCNNBATENHN C HEU3BECTHON LENBIO:
akJIOHU(EH, aMUTPOJI, PIYMETYPOH, 2-Xjop-3-MeTuncyabpanmia-N-(1-
MeTUNTEeTpa3zo-5-min)-4-(tpupropmernn)oenszamun (CAS 1361139-71-0), Ouxkcno3zoH
u 2-(2,5-puxnopdennn)merun-4,4-numernn-3-uzokcazonuauaod (CAS 81778-66-7),

b6) u3 rpynnel uHrudéuTopos EPSP cuHTa3bI:

rnmudocar, rmudocaT-u30NpoONnUIaAMMOHNH, rnudocaT-kanui u raugdocar-
Tpumesuii (cynbdocar),

b7) u3 rpynnbel UHTUOUTOPOB TTYTAMUHCUHTETA3BI:

dunanadoc (buanadoc), bunanadoc-narpuii, rnydpocunar, raypocunat-P u
ry(pOoCUHAT-aMMOHU;

b8) u3 rpynner uarudburopos DHP cunTa3sl:

acynaw,

b9) u3 rpynnel HHTUOUTOPOB MUTO3A!

coenuHeHus u3 rpynnel K1: TMHUTpOAHUINHBI, Takue Kak OeH(pIypauH,
OyTpanuH, ITMHUTPAMUH, 3Taja(paypaiuH, GpIayXJIopalud, OpU3aIuH, IEHIUMETAINH,
npoanaMuH U Tpudaypanut, pochopamMunaTel, Takue Kak amunpodoc, amunpodoc-
MeTus 1 OyramMudoc, repOunuab O€H30HHONW KUCIOTHI, TAKHE KaK XJOPTAaJ, XJIOPTAaJI -
AUMETHJ, MUPUANHBI, TAKUE KaK AUTHONUP U THA30MUp, OEH3aMUIbl, TAKHE KaK

nponuzaMun u TedyTam; coennHeHus u3 rpynmnel K2: kapberamun, xmopnpodam,
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dnammpon, ¢pramnpon-u3onponui, GraMnpon-meri, ¢raMnpon-M-H30nponu,
dnamnpon-M-merun u npodam; cpean HUX MPEANOYTUTEIbHBI COEANHEHUS U3
rpynnsl K1, B 4aCTHOCTH, AUHUTPOAHUJINHBI,
b10) u3 rpynner uaruburopos VLCFA:

5 XJIOpaleTaMUAbl, TaKHe KaK alleTOXJIOop, ajlaxJop, aMHA0XJIOop, OyTaxJiop,
AVUMETAaxJIop, AUMETEHaMHJI, AUMEeTeHaMHIA-P, MeTazaxyiop, MeTOJIaxJIop, METOJIaXJIop-
S, MeHTOKCaMU, MPETUIAXJIOP, MPONAXJIOP, MPOMU30XJIOP U TEHUIXJIIOP,
OKCHAIleTAMHJIbl, TAKHE KaK paydeHauer u MmepeHauer, aleTaHUJIUIbI, TAKHE KaK
nudeHaMua, HATPOAHUIIU, HATIPOMAMU U HAponaMua-M, TeTpa30JNHOHBI, TAKHE

10 Kak eHTpaszamMun u apyrue repOULIUIbI, TaKue Kak aHuiodoc, kaheHCTpo,

denokcacynppon, undpenkapba3on, nunepodoc, nupokcacyibPpoH u

U30KCa30auHOBbIe coenuHenus ¢popmyn 111, I1.2, 11.3, 1.4, IL.5, 11.6, I1.7, I1.8 u 11.9
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A\
F O\\S//O — N-CH, R \\S// > /N_CH3
H30>2\|( - HsC>2\IV/ S
HSC O’N F F 2 H3C O’N
1.8 1.9

U30KCa30JuHOBbIe coenuHeHust Gopmydbl (II) n3BeCTHBI U3 YPOBHS TEXHUKH,
Hanpumep, u3 WO 2006/024820, WO 2006/037945, WO 2007/071900 u WO
2007/096576;

cpenu uarndoutopoB VLCFA nmpeanodTeHne OTAAIOT XJIOpaleTaMuIaM 1
OKCHALeTaMHUJIAM;

b11) u3 rpynmel HHTUOUTOPOB OMOCHUHTE3A LIEJUTIOJIO3bI:

XJOpTHAMHA, AuXjIo0eHus, Gaynokcam, naaasudaam, nsokcadben, Tpuasudaam u
1-riuknorexcui-5-nenradropdenmnokcu-1*-[1,2,4,6 | ruatpuasun-3-unamus (CAS
175899-01-1);

b12) u3 rpynnsl pa3o0marm mux repoUInuIoB:

nuno3eb, nuaotepd u DNOC u ero conu;

b13) u3 rpynnel ayKCHMHOBBIX repOULIIAOB:

2,4-D u ero conu u cioxHble 3pupbl Takue kak kjnauudoc, 2,4-DB u ero conu u
CJIOKHBIE 3(HUPbI, AMUHOLIMKIOIHPAXJIOP U €r0 COJU U CIOXKHBIE 3PUPHI,
AMUHOMHUPAJUJ U €ro COJH, TAKHe KaK aMUHOMHUPAIU-AUMETUIAMMOHUH,
AMHUHOTHUPATUI-TPUC(2-TUAPOKCUIIPOTIUI )JaMMOHHUI U €ro CI0XKHbIE d3PuphI,
OeHa301uH, OCHA30JMH-3THII, XJIOPAMOEH U €ro COJIM U CJOKHBIE 3(PUPBI, KIOMEMNPOII,
KJIOMUPAJIUA U €T0 COJIM U CIIOKHBIE 3QUPBI, TUKaMOa U ero COJIU U CIIOKHbIE d3QUPHI,
OUXJIOPTIPOI U €r0 COJIU U CIOKHBIE 3(QUPBI, AUXJIOPIPOI-P 1 ero Coau U CIOXKHBIE
s¢upel, paopnupaykcuden, paypokcunup, Gaypokcunup-0yToMeTu, GpiaypoKcumnup-
MeNnTHI, rajJaykcuder u ero coiu u cuoxubie 3¢upsl (CAS 943832-60-8); MCPA u
ero conu u cinoxubie 3¢ups;, MCPA -tnostin, MCPB u ero conu u cinoxHbie 3pupsl,
MEKOTIPOM U €Tr0 COJIH U CIOXHBIE 3(PUPbI, MEKOTIPOTI-P 1 €ro CoJu U CIOXKHBIE 3PUPHI,
NUKJIOPaM U €r0 COJIM U CIIOXHBIE 3QUpPbI, KBUHKJIOpAK, KBUHMepak, TBA (2,3,6) u
€ro COJIM U CJIOKHBIE 3(UPBI, TPUKJIOMNHUP U €ro COJU U CIOXKHbIE 3QHUPHI,
bnopnumpaykcuden, paopnupaykcuden-oersun (CAS 1390661-72-9) u 4-amuno-3-
xJop-5-pTop-6-(7-prop-1H-unnon-6-un)nukoannonas kucyuora (CAS 1629965-65-6);
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b14) u3 rpynnbsl MHTHOUTOPOB TPAHCIIOPTA ayKCHUHA: (Y eH30mHD,
nudaydeH3onup-HaTpui, HaNTaJIaM U HanTajlaM-HaTpUi,

b15) u3 rpynmnsl npyrux repounugos: OpomMOyTun, xiaopdaypeHon,
XJI0pQIAypEeHON-METHII, HIUHMETUINH, KyMuiypoH, uukjgonupumopat (CAS 499223 -
49-3) 1 ero CoJu U CJIOKHBbIe d3QUPHI, NANANOH, 1a30MeT, TU(EeH30KBaT, TU(PEH30KBAT-
mMetuicynbdar, aumetrunud, DSMA, nuMpoH, SHIOTAI U €ro CoJiu, STOOCH3aHU,
baypeno, Gpaypenon-oyrun, paypnpumuno, GocaMuH, GpocaMUH-aMMOHUI,
uHIaHO(aH, MaJIEMHOBBIN ruapasun, MeQIyUIna, MeTaM, METUO30JIMH, METHUIIA3 U],
METUJIOPOMHUI, METUII-TUMPOH, MeTriaionun, MSMA, ojenHOBasi KUCIOTA,
OKCa3uKJIOMe(OH, MeJaproHoBasi KUCIOTa, MUPUOYTUKAPO, KBUHOKJIAMUH
TeTPIAYIUPOTUMET U TPUIH(AH.

Kpome Toro, Moket OBITh MOJE3HO MPUMEHSTh coenuHeHus Gopmysl (1) B
couetannu ¢ capenepamu. CadeHepbl NpeaCTaBIAIOT COO0H XMMUYECKHE COSTUHEHUS,
KOTOpPBIE MPEIOTBPALIAIOT UJIM YMEHBINAOT MOBPEKICHUE IMOJE3HBIX PACTEHUH, HE
OKa3bIBasi CYLIECTBEHHOIO BIUSHUA Ha repONIUAHOE NeificTBHE COequHEHUN (OopMyIIbI
(I) B oTHOIIEHNHU HEXENATENbHBIX PaCTeHUN. FIX MOXXHO HAHOCUTbH UJIU MEepPen
noceBoM (Hanmpumep, mpu o0paboTke MOCEBHOrO MaTepualia, Ha POCTKHU HIJTU CaXKEHIIbI)
WJIU IPU JOBCXOJOBOM HIIM IMOCIEBCXOA0BOM 00paboTKe MOJIe3HbIX PACTEHUH.
Cageneps! u coenunenust popmyisl (I) u HeoOs3aTenbHO repOunUasl B MOXHO
IPUMEHSATh OTHOBPEMEHHO HJIM MOCJIEIOBATENbHO.

B npyrom BapuaHTe OCyLIECTBJIEHHUS HACTOSIIEr0 H300peTeHnss KOMOUHALIMY B
COOTBETCTBHUH C HACTOSIINM M300pETEHHEM COAEPIKAT MO MEHbIIEH Mepe OJHO
coenunenue ¢opmyisl (I) u mo menbieit mepe onun cadenep C (kommnonent C).

[Mpumepamu cadpeHEpOB ABISIOTCS, HAIPUMEP, (XHHOJIUH-8-OKCH)YKCYCHBIE
KUCIOTHI, 1-penun-5-ranorenankun-1H-1,2,4-rpuazon-3-kapOOHOBbIE KHCIOTHI, 1-
dbenun-4,5-nurunpo-5S-ankun- 1 H-nupazon-3,5-qukapOoHOBBIE KUCIOTHI, 4,5-TUTHIPO-
5,5-nuapun-3-u30Kca3on-kapOOHOBBIE KUCIOTHI, TUXJIOpaeTaMuabl, aabda-
OKCUMHHO(EHNTALle TOHUTPHUIIBI, OKCUMBI alleTopeHona, 4,6-quranoreH-2-
benunnmupumunuHbl, amunsl N-[[4-(amuHokapOonun)denni|cyabdonmn]-2-
OeH301HON KUCIOTHI, aHTUAPHUABI 1,8-HadTaneBoil KUCIOTHI, 2-ranoren-4-
(ramoreHankmi)-5-Tua3onkapOOHOBbBIE KUCIOTHI, GpochopTruonarel u N-ankui-O-
dennnkapbamMaTsl, a TaKXKe UX MPUMEHUMBIE B CEJIBCKOM XO3SHCTBE COJIM U UX
NPUMEHUMBIE B CEJIbCKOM XO035HCTBE MPOU3BOAHBIE, TAKUE KAK aMUJIbI, CJIOXKHbBIE

3(upHI U CIOXKHBIE THOI(PUPBI, IPU YCIOBUHU, YTO OHU UMEIOT KUCJIOTHYIO TPYIIIY.
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IIpumepamu coenunenni cagpenepon C sBISIIOTCS O€HOKCAKOpP, KIOKBUHTOILIET,
LUOMETPHUHUI, UUIPOCYIbdaMu, TUXJIOPMHUA, AULIUKIOHOH, TU3TONAT, PEeHXI0pa3ol,
benknopum, paypaszon, paykcopenum, pypunasoin, usokcanuper, megernup,
MedeHnar, aHruapua HadTaneBoONW KUCIOTHI, OKkcaberpuHmi, 4-(auxmopauerun)-1-okca-
4-azacniupo[4.5]nexkan (MON4660, CAS 71526-07-3), 2,2,5-tpumeTnn-3-
(muxnopauerun)-1,3-okcazonuaun (R-29148, CAS 52836-31-4), metkamuden u
BPCMS (CAS 54091-06-4).

AxTuBHbIe coenuHenus: B u3 rpynn bl) - b15) u aktuBHbIe coenqunenust C
NpeACTaBIAIOT cOOOH M3BECTHBIE repOuumnabl u cadenepsl, cM., Hannpumep, The
Compendium of Pesticide Common Names (http://www.alanwood.net/pesticides/);
Farm Chemicals Handbook 2000 Tom 86, Meister Publishing Company, 2000; B.
Hock, C. Fedtke, R. R. Schmidt, Herbizide [repOununsi], Georg Thieme Verlag,
Iryrrapt 1995; W. H. Ahrens, Herbicide Handbook, 7-e usnanue, Weed Science
Society of America, 1994; u K. K. Hatzios, Herbicide Handbook, /lononHnenue x 7-my
usnannto, Weed Science Society of America, 1998. 2,2 5-Tpumernn-3-
(muxnopanerun)-1,3-okcazonuaun [CAS Ne 52836-31-4] rakxe ynoMmuHaercs kak R-
29148. 4-(Juxnopanerun)-1-okca-4-azacnupo[4.5]nexan [CAS Ne 71526-07-3] Takske
ynomuHaercs kak AD-67 u MON 4660.

OTHeceHUe aKTUBHBIX COEAUHEHUN K COOTBETCTBYIOIIMM MEXaHU3MaM JeHCTBUS
OCHOBAaHO Ha COBPEMEHHBIX 3HAHUAX. EciM K OTHOMY aKTMBHOMY COE€IMHEHUIO
IPUMEHHUMO HECKOJBKO MEXaHU3MOB AEHCTBUS, 5TO BEIIECTBO ObIIO OTHECEHO TOJBKO
K OTHOMY MEXaHH3MYy JeHCTBUS.

H300peTeHne Tak:ke OTHOCUTCS K COCTaBaM, COAEPIKAIUM IO MEHbILIEH Mepe
OJTHO BCIIOMOTATEJIbHOE BEIIECTBO U MO MEHbIIEH Mepe OHO coeauHeHue Gopmyibl
(I) B cooTBEeTCTBHU C H300pETEHUEM.

CocraB conepkHuT MecTUUUAHO 3¢ (PEeKTUBHOE KOJTHIECTBO COETUHEHUS (OPMYJIbI
(I). TepmuH «3¢pPeKkTUBHOE KOJTMIECTBOY» O3HAYAET KOJIUIECTBO KOMOWHAIINN HIIH
coenuHenus ¢popmysl (I), KOTOpoOe ABJISAETCS JOCTATOYHBIM JJist OOPBOBI €
HEXXEeNaTeIbHONW PACTUTENBHOCTHIO, OCOOEHHO 1J1s1 OOpbOBI ¢ HEXKENATeNbHON
PaCTUTEIBHOCTBIO CEbCKOXO035IHCTBEHHBIX KYJbTYpP (T.€. KYJIbTYPHBIX PACTCHUHN) U
KOTOpPO€ He MPUBOAUT K CYLIECTBEHHOMY MOBPEXAEHUIO 00paOOTAHHBIX KYJIbTYPHBIX
pacteHuii. Takoe KOJIUUECTBO MOKET BAPbUPOBATHCS B IIUPOKUX IMpeEneIax U 3aBUCUT

OT Pa3JIMIHBIX (l)aKTOpOB, TAaKHUX KaK HEXKECJIATCJIbHAA PAaCTUTCIBbHOCTD, MOAJICIKAlAA
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YHUUYTOXKEHUIO, 00paboTaHHBIE CEIbCKOXO03SICTBEHHbIE PACTEHUS MM MaTepHUall,
KJINMaTU4YeCKNe YCIOBHS U KOHKPETHOE HCIOJib3yeMoe coenuHenue ¢popmysl (I).

Coenunenust Gpopmyunsl (1), X conu, aMuabl, CIOXKHBIE 3QUPBI WIH CIOXKHbIE
THO3(UPBI MOTYT OBITH MpeoOpa3oBaHbl B OOBIUHBIE TUIIBI COCTABOB, HAIIPUMED,
pPacTBOPBI, OMYJIbCUH, CYCIIEH3UU, TOHKHE MOPOLIKH, TOPOIIKHU, MACThl, TPAHYJIbI,
CIIPECCOBAHHBIE MPOAYKTHI, KAMCYJbl U UX cMecu. [IpumMepaMu THIIOB COCTaBOB
saBisitoTes cycnensuu (Hanpumep, SC, OD, FS), smynbrupyembie KOHLIEHTPATHI
(manpumep, EC), smynbcuu (Hanpumep, EW, EO, ES, ME), kancynsl (Hanpumep, CS,
ZC), macThl, MaCTUJIKH, CMAYUBAaEMble TTOPOIIKU UJIM TOHKHE MOPOLIKH (HAIPpUMeED,
WP, SP, WS, DP, DS), cupeccoannbie mpoayktsl (Hanpumep, BR, TB, DT), rpanynsl
(manpumep, WG, SG, GR, FG, GG, MI'), uncexktuuuausie uznenus (Hampumep, LN), a
TaK’Ke TreJIeBble COCTaBhI Uik 00paboTKu MaTepuaia IJs pa3MHOKEHUS] PAaCTCHUMH,
Takoro kak cemeHa (Hanpumep, GF). DTu u npyrue TUmel COCTaBOB ONpEAEIIEHBI B
«Catalogue of pesticide formulation types and international coding systemy,
Technical Monograph Ne 2, 6™ uzn. mait 2008, CropLife International.

CocTaBbl MONy4arOT U3BECTHBIM 00pa3oM, kak onucano y Mollet and
Grubemann, Formulation technology, Wiley VCH, Baiiuxaiim, 2001; win Knowles,
New developments in crop protection product formulation, Agrow Reports DS243,
T&F Informa, Jlonmon, 2005.

IIpurogHbBIMH BCIIOMOTaTENbHBIMU BELIECTBAMU SBJISIOTCS PACTBOPUTEIH,
KUJKUE HOCUTEJU, TBEPJIble HOCUTENH WU HAIIOJHUTENN, TOBEPXHOCTHO-AKTHBHBIE
BEIECTBA, AUCIEPTaTOPBI, SMYJIbraTOPbl, CMAYMBAIOLIUE AT€HTHI, aABIOBAHTHI,
COJFOOMJIM3ATOPBI, BEUIECTBA, YCHINBAKOIUE TPOHUKHOBEHUE, 3AIUTHBIE KOJIJIOUIBI,
BEIECTBA YJYUYLIAOIINE aAT€3HI0, 3aryCTUTENH, YBIAKHUTEIH, PEIeJUICHTBI,
ATTPAKTAHTBI, CTUMYJISTOPBI MOEAAHHUS, YIYUYIIAONINEe COBMECTUMOCTD areHTHI,
OakTepuuHabl, aHTU( PU3BL, AHTUBCIIEHUBATENIH, KPACUTEIH, BEIECTBA AJIs
MOBBILIEHHS KIEHKOCTH U CBS3YIOIINE BELIECTBA.

[IpurofHbIMH PACTBOPHUTENSIMH M JKUIKHMU HOCHUTENISIMH SIBJISIIOTCS BOAa |
OpraHNYecKHe PaCTBOPUTENH, TaKHe Kak (ppakluu MHHEpPaJbHBIX Macesl OT CpeaHei
IO BBICOKOW TOYEK KHUIEHHS, TaKue KaKk KEpPOCHH, JAU3EIbHOE Macjo, Macia
PaCTHUTEIBHOTO WJIM JXHBOTHOTO NPOUCXOXAEHHs, anudaTuyecKkue, LUUKINYECKHE U
apoMaTHYECKHe YTIeBOAOPOJbI, HANPUMED, TOJNYOJ, napaduH, TeTparugpoHadTaius,
aJKUJINPOBAaHHBIE Ha(TaJUHBL, CIUPTHl, HANPUMEpP, 3TAHOJ, MPOMaHOJN, OyTaHOI,

OeH3uOBbIA  cnupT, UukJorekcanos; raukonu; JAMCO; keToHBI, Hampumep,
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LIUKJIOT€KCAHOH; CJIOXKHBIE 3QUPbI, HAPUMEP, JAKTaThl, KAPOOHATHI, CIOXKHbIE 3PUPBI
KUPHOHM KHUCJIOTBI, raMMa-OyTHPONAKTOH, JKUPHBbIE KHCJIOTHI, (OCHOHATHI, aAMHHBI
aMubl, Hampumep, N-METHJIMHPPONHAOH, AUMETHJIAMHABI JKUPHBIX KHUCJIOT, U HX
cMecH.

[IpuronHsle TBEpABIE HOCHUTENHM MJIM HANOJHHUTEIN INPEACTABIAIOT COOOH
MHUHEpaJbHbIE 3€MJIM, HalpuMep, CHJIUKAThl, CHUJIMKATreJH, TajlbK, KaOJUHBI,
U3BECTHSK, U3BECTh, MEJI, TJIUHBI, JOJOMHUT, THATOMOBYIO 3eMIJt0, OEHTOHHT, CyiabdaT
KanblUusi, CyJib(aT MarHus, OKCHJ MarHUs, TOJIMCAXapUIHbIE MOPOLIKH, HAMpUMep,
LEJUTI0NI03Y, KpaxMal, yanoOpeHus, HampuMmep, cyiabdar ammoHus, Gochar amMMoHHus,
HUTPAT aMMOHHUS, MOYEBHUHBI, MPOAYKThl PACTHUTEIbHOIO MPOMCXOKAEHHUS, TaKue Kak
MyKa 3€pPHOBBIX KYJbTYp, MyKa OPEBECHOH KOpBI, ApEeBECHas MyKa, MyKa OpeXOBO
CKOPJIYIIBI U UX CMECH.

[MpuronusiMu cypdakTaHTaMU SIBJASIOTCS MOBEPXHOCTHO-AKTHBHBIE COCIUHEHUS,
Takue KaK aHHOHHbIe, KaTHOHHbIE, HEHMOHOTE€HHbIe M aM(OTEepHbIe MOBEPXHOCTHO-
AKTHBHbIE BEIIECTBA, OJIOK-MOJUMEpPHI, TMOJHUIJIEKTPOJUTBI M HUX cMecH. Takwue
NOBEPXHOCTHO-aKTHBHbBIE BEIIECTBA MOXHO MPUMEHSTh B Ka4yeCTBE 3MYJIbraTopa,
AUCIIEPTaTopa, COMOOMIN3aTOPa, CMAaYMBAIOLIEr0 areHTa, BEIIeCTBa, YCHUIHUBAOIIETro
NPOHUKHOBEHHUE, 3ALIUTHOIO KOJUIOMJA MJM aabloBaHTa. l[IpuMepbl MOBEPXHOCTHO-
akTUBHBIX BemecTB npuBeneHsl B McCutcheon’s, Tom 1. Emulsifiers & Detergents,
McCutcheon’s Directories, Glen Rock, CIIA, 2008 (MexayHapogHOe H3X. HIH
CeBepoaMepuKaHCKOE H31.).

[IpuronHBIMM AHUOHHBIMH IOBEPXHOCTHO-aKTUBHBIMH BELIECTBAMH SIBISIOTCS
IIeJIOUHbIC, INEeJOYHO3EMEIbHbIE MJIM aMMOHHEBBIE COJIM CYJb(OHATOB, CYJb(aTos,
docharoB, kapOokcunmatoB m wux cmecu. Ilpumepamu Cyiab()OHATOB SBISIOTCS
ankunapwicyiab@oHaTe, audeHuncyinbpoHaTsl, anbda-oiepUuHOBBIE CYyIb(POHATHI,
JUTHUHCYJIbQOHATHI, CyJb(QOHATHI KHUCIOT JKUPHOIO psifa U Maceld, CyJb(pOHATHI
STOKCUJIMPOBAHHBIX AJTKHJI(PEHOJOB, CYIb(POHATHI AJKOKCHIMPOBAHHBIX apUI(EeHOIOB,
cynb(OHATBl  KOHAEHCHUPOBAHHBIX  Ha(TaJWHOB, CyJb(OHATBI  AOAELHUNI- U
TPUACIUIOEH30JI0B, cyIb(OHATHI HaTaIUHOB u anKuIHA(QTATNHOB,
cynbQOCYKLHMHATBI WIH CcyiabdocykuuHamaTel. Ilpumepamu cynab(haToB SBISIOTCS
cynbdaThl JKUPHBIX KHUCJIOT U Macels, 3TOKCHJIHMPOBAHHBIX aJKUJI(EHOJOB, CIHUPTOB,
STOKCHJIMPOBAHHBIX CIUPTOB HWJU CJIOXKHBIX 3(HUPOB JKUPHBIX KUCJIOT. Ilpumepamu

docharos sBusAoTcs cnoxHble 3¢upsl  ¢docdaros. Ilpumepamu kapOokcuiIaTOB
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ABJISAIOTCA AJNKUIKapOOKCHIaThl U KapOOKCHUIMPOBAHHBIE STOKCHJIATHI CIHPTA HIIH
ankundeHona.

IIpurogHbIMM  HEHMOHOT€HHBIMM  MOBEPXHOCTHO-AaKTHUBHBIMU  BEIECTBAMU
SIBJISIIOTCSL AJIKOKCHUIIAThI, N-3aMeleHHble aMUIbl KUCJIOT XXUPHOTO PsAZla, aMUHOKCHUBI,
CJIOJKHBIE 3(HUPBI, MOBEPXHOCTHO-aKTUBHBIC BELIECTBA HA OCHOBE Caxapa, MOJHUMEpHBIE
NOBEPXHOCTHO-aKTHUBHbIE BEIIECTBA U UX cMecH. [IpuMepaMu alKOKCHUIATOB ABJIAIOTCS
COEUHEHUs], TaKhe KaK CHUPTHI, aJKHJI(PEHOJNbl, aMUHBI, aMHABL, apUI(EHOIBI,
JKUPHBIE KUCIOTHI WJIH 3QUPBI KUPHBIX KHCJIOT, KOTOpPbIe OBUIH AJKOKCHJIMPOBAHBI
nocpeacteom ot | npo 50 oskBuBajeHTOB. [ aJKOKCUJIUPOBAHUS MOXKHO
UCIIOJb30BAaTh 3TUJICHOKCH W/HJIM MPOMHJICHOKCHA, MPEATOYTUTEIbHO STHICHOKCHU.
IIpumepamu N-3aMeleHHbIX aMHAOB KHCJOT >KHUPHOTO psiia SIBASIOTCS IJIIOKaMUJbI
KUCJIOT JKUPHOrO psia WM ajKaHOJaMMJAbl KUCJIOT XUpHOTro pszaa. Ilpumepamu
CIOXHBIX 3(UPOB SBIAIOTCS 3(PUPBI KHCIOT JKUPHOTO pPsifa, CIOXKHBIE 3QUPBI
rIMLEepUHa WM MOHOornuuepuanl. IlpumepamMu moBepXHOCTHO-aKTHUBHBIX BELIECTB Ha
OCHOBE caxapa SIBJISIIOTCS COpPOMTaHBbI, CIOXKHBIE 3QUPBI caxapo3bl U TIIOKO3bl HIIHU
ANKUJNOMUINIOKO3UAbl. [IpuMepsl MOJMMEPHBIX NOBEPXHOCTHO-AKTHUBHBIX BEILECTB
SBJAAKOTCA TOMO- WJIM COMNOJUMEPbl BUHMJINUPPOJIUAOHA, BUHUIJIOBBIE CHUPTHl HIU
BUHUJIAIIETAT.

IIpurogHbIMM KaTHOHHBIMU MOBEPXHOCTHO-aKTUBHBIMHM BELIECTBAMU SIBJISAIOTCS
YEeTBEPTUYHbIE IOBEPXHOCTHO-AaKTUBHBIE BEINECTBA, HAaIpUMep, YETBEPTUUHBIE
aMMOHHUEBBIE COCJUHEHHS C OJHOH MM IBYMsI TMAPOGOOHBIMH TPyNIaMU WU COJIH
JIJIMHHOLIENTOYEYHbIX MepPBUYHBIX aMHMHOB. IIpuronueiMu aM(pOTepHBIMU
MOBEPXHOCTHO-AKTUBHBIMU BEIIECTBAMH SIBJSIOTCS AJKMIOETAMHBI M HUMHUIA30JUHBL.
[IpurogHbIMH OJOK-TIOJIUMEPAMH SIBJISIOTCS ONOK-monuMepbl Tuna A-B uiaun A-B-A,
comepkamue OJOKU U3 MOJHITUICHOKCUIA U MOJUINIPONIIEHOKCHuAa uiau tuna A-B-C,
coAepiKaliue ajJKaHOJ, MOJUATHIEHOKCUJ U NoJunponuieHokcun. Ilpuronueimu
MOJUBJIEKTPOJIUTAMU SBJISIOTCS MOJHUKHUCJIOTHl UM TNojJduocHoBaHus. Ilpumepamu
MOJUKUCIOT  SIBISIFOTCS ~ LIEJOYHBIE  COJM  MOJUAKPUJIOBOH  KHUCJIOTBI  HIIH
MOJIMKUCIOTHBIE TrpedeHuaTble moauMepbl. IlpuMepaMu TMOJMOCHOBAHHUH SIBISIOTCS
MOJMBUHUIAMUHBI WU MOJIUITUIIEHAMUHBI.

[IpurogHpIMH aABIOBAHTAMHU SIBISIIOTCA COENMHEHMs, KOTOpble caMu Mo cele
obnamaroT BechbMa HE3HAYUTENbHOM WM Ja)ke He o0JamamT MNeCTULHAHON
AKTUBHOCTBIO, M KOTOpPBIE YJIYYMIAIOT OHOJOrHYecKyro 3(P(EeKTHBHOCTb COEAUHEHUS

dbopmyinsl (I) Ha Mmumens. [Ipumepamu ABASIOTCA MOBEPXHOCTHO-aKTUBHBIE BELIECTBA,
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MUHEpaJIbHbIE HWJIN PACTUTENbHbIE Maclla W APYrHe BCIIOMOTaTeIbHbIE BEINECTBA.
JononHuTtenpHble npumMepbl mnepeuduciensl y Knowles, Adjuvants and additives,
Agrow Reports DS256, T&F Informa UK, 2006, rinasa S.

IIpurogHble 3arycTUTENH MPEACTaBIAIOT co0ON mnonucaxapunbl (Hanpumep,
KCAHTAaHOBass  CMOJa, KapOOKCHMETHILEJUII0I03a),  HEOPraHWYeCKHe  IJIMHBI
(oprannvyecku MOIU(PULUHMPOBAHHBIC UJIH HEMOAU(GHUIIUPOBAHHBIE), MOJUKAPOOKCUTATHI
U CUJIMKATHI

[IpurogHsle OaKTEPULHUABI MPENCTABISIIOT COOOW OpPOHOMOJ M TMPOU3BOJHBIC
U30THA30JIMHOHA, TAKHE KaK aJIKUJIN30THA30JNHOHBI B O€H3U30THA30JTUHOHBI.

IIpuronusie aHTU( PU3BI NpeNCTaBIAIOT coboit STUJIEHTJIUKOJIb,
NPOMUJIEHTIUKOJb, MOYEBHHY U TIULIEPHH.

IIpuronnsre AHTUBCIIEHUBATEIHN NPEACTABIAIOT coboii CUJIUKOHBI,
IJTUHHOLIETIOYEYHbIE CITUPTHI U COJIU KUCJIOT JKUPHOTO psiaa.

[IpuronHsle kpacurenu (Hampumep, KPacHOr0, CHHEro MJIM 3€JIEHOTO LIBETA)
NPEeACTaBIAIOT COOOW MUTCMEHTbl C HU3KOM pacTBOPUMOCTBIO B  BOAE W
BOJOPACTBOPUMBIE Kpacurenu. llpumepamu SIBISFOTCS HEOPraHMYECKHE KPACUTEIH
(HampumMep, OKCHUJI JKeje3a, OKCHJA TUTaHa, rekcanuaHodeppar xkenesa) U
OpraHuveckue  Kpacurenu  (Hampumep,  alU3apUHOBBIE,  A30KPACUTENH U
dbTanonuMaHUHOBBIE KPACUTEIIHN).

IIpurogHbpIMM BeLIECTBAMHU AJs1 MOBBIMEHUS KJIEHKOCTH MJIHM CBS3YIOIIUMHU
BEIL[€CTBAMU ABJISIOTCS MOJMBUHUIUPPOJIUIOHBI, MOJMBUHUIIALIETATHI,
NOJINBUHUJIOBbIE CITUPTHI, NOJHAKPUIIATHI, OMOJIOrNYECKUe U CUHTETUYECKHEe BOCKH
U TIPOCTHIE 3P UPBI LEJITIOJIO3bI.

[TpumepaMu TUIIOB KOMIO3UIIUHA U UX MOJYYEHHUS SIBISIOTCA

1)  BomopactBopumsie koHueHTpatsl (SL, LS)

10 - 60 mac.% coenunenuss popmyiibl (I) unu koMOUHALIMY, COAEpIKAINEH MO
MeHbIed Mepe onHO coenuHenne Gopmyisl (I) (KOMIIOHEHT A) U 1O MEHbIIEH Mepe
OJIHO JIPyroe CoOeqMHEeHne, BhIOpaHHOe U3 repOUIUIHBIX COenuHeHn B (KOMIIOHEHT
B), u capeneprr C (komnoreHT C) B COOTBETCTBUU C U300peTeHHEM, a Takxke 5 - 15
Mac.% CMaYMBAIOINEro areHTa (Harnpumep, alKOKCUJIATOB CIIHPTA) PACTBOPSIOT B BOJE
U/UIIM B BOAOPACTBOPUMOM pacTtBopuTese (Hanpumep, cuprax) 1o 100 mac.%. Ilpu
pazbaBlIeHNHU ¢ BOOOIH aKTUBHOE BELIECTBO PACTBOPSETCS.

i1) Jucneprupyemsie koruenrpatsl (DC)
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5 - 25 mac.% coenunenus popmyasl (I) unu xkomOuHanMy, cogepkamen mo
MeHbIel Mepe onHO coenuHeHne Gopmyasl (I) (koMoHeHT A) 1 MO MeHbIIEH Mepe
OJHO JIPyroe CoeqUHeHne, BhIOpaHHOe U3 repOUIUIHBIX COennHeHNn B (KkoMIOHEHT
B), u capeneprr C (komnoneHT C) B COOTBETCTBUU C U300peTeHueM, a Takxke 1 - 10
mac.% pucnepraropa (HampuMmep, MOJUBHHIJIITUPPOIHNAOHA) PACTBOPSIOT B
OpraHUYeCKOM pacTBOpuUTese (Hanmpumep, uukiorekcanoH) 1o 100 mac.%. I1pu
pazbaByieHUHU ¢ BOOOH 00Opa3yeTcst AUCIepCus.

i11) Omyaerupyemsie KoHneHTpatsl (EC)

15 - 70 mac.% coenunenus: Gpopmyisl (I) unu komOMHALMH, conepikameii mo
MeHblIeH Mepe ogHO coennHenne Gopmyisl (I) (KOMIOHEHT A) U 1O MEHbIIEH Mepe
OJIHO JIPyroe CoeqUHEeHne, BhIOpaHHOe U3 repOUIUIHBIX COeNnHeHn B (KOMIIOHEHT
B), u capeneprr C (komnoneHT C) B COOTBETCTBUHU € U300peTeHNEM, a Takxke 5 - 10
Mac.% 3MyJbraTopoB (Harmpumep, JOAEUHI0eH30JCYIb(POHAT KAJNbIUS U 3TOKCHJIAT
KaCTOPOBOI'0 MacJia) paCTBOPSIIOT B HEPACTBOPUMOM B BOJE OPTaHUUYECKOM
pactBopwHTelNie (Hampumep, apomarudeckuil yriesonopon) no 100 mac. %. Ilpu
pazbaBieHNHU ¢ BOOOI 00pa3yeTcst SMyJIbCHS.

iv)  Owmynscuu (EW, EO, ES)

5 - 40 mac.% coenunenus popmyasl (I) nunu komOMHaLMK, conepskameit mo
MeHblel Mepe onHO coenuHeHue Gopmyasl (I) (koMnoHeHT A) U O MeHbLIEH Mepe
OJIHO Zpyroe CoeqUHEeHHe, BBIOpaHHOe U3 repOMIUAHBIX cOequHEeHH B (KOMIIOHEHT
B), u cadpenepst C (komnonenT C) B COOTBETCTBUU ¢ H300peTeHneM, a takxe 1-10
Mac.% 3MyJbraTopoB (Hampumep, A0AeHHIO0eH30/ICYIb(POHAT KaNbIUsA U STOKCUIIAT
KacCTOpPOBOT'0 Macja) pactBopsaroT B 20 - 40 mac. % HepacTBOPUMOTO B BOJE
OPraHUYECKOT0 PacTBOPHUTENS (HAPUMEDP, AaPOMATHYECKUN YIIeBOA0OPOa). DTy CMeCh
nobasiysiroT B Boay 10 100 mac. % ¢ MOMOIIBIO SMYJIBIUPYIOLIEro YCTPOHCTBA U
OOBOISAT 0 TOMOT€HHOU 3Mysibcuu. [Ipu pasbaBieHun ¢ Bonoi oOpa3yercss SMyJIbCHUS .

v) Cycnensuu (SC, OD, FS)

B mapoBoli MenpHULIE C MEIAJTKON U3MENbYAOT A0 TOHKON CYyCNEH3UHU
akTUBHOTO BemecTBa 20-60 mac.% coenunenus popmynsl (1) nnn komOuHan MWy,
copepkamel mo MeHbluell Mepe ogHo coennHenne Gopmyisl (I) (koMmoHeHT A) U 1O
MEHbIIEH Mepe OOHO APYroe COeUHEHNE, BBIOPAHHOE U3 repOUIUIAHBIX COETUHECHUN
B (xommnonent B), u capeneprr C (komnoreHT C) B COOTBETCTBUHU C U300pETEHUEM C
nobasienuem 2 - 10 mac. % gucnepraTopoB U CMAaYUBAKOIUX areHTOB (HAaIpUMep,

JUrHOCYIb(OHATA HATPUS U dTOKcHUiaTa cnupta), 0,1 - 2 mac. % 3arycrurens
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(Hanpumep, kcaHTaHOBas cMoisa) U Boasl 1o 100 mac. %. Ilpu pazbaBnenun ¢ Bogoi
obpasyercst cTabmibHasE CyCleH3UsI akTUBHOTO BemecTBa. [{nsa komnosunuu FS tuna
nobaBnsAT 10 40 Mac. % CBSA3BIBAIOIIErO BellecTBa (HanmpuMep, MOJUBUHHUIOBBIN
CIIUPT).

vi)  Jlucmeprupyemsbie B Boae u BogopactBopumsbie rpanynsl (WG, SG)

50 - 80 mac.% coenunenus Gopmyasl (I) mnm koMOnHaNMK, coaepkalen mno
MeHbled Mepe oaHO coennHenne Gopmyibl (I) (KOMIOHEHT A) U 1O MEHbIIEH Mepe
OJIHO JIPyroe CoequHeHne, BhIOpaHHOe U3 repOUIUIHBIX COeNuHeHn B (KOMIIOHEHT
B), u capeneprr C (komnoreHT C) B COOTBETCTBUU C U300PETEHUEM TOHKO
U3MEJbYAI0T MPHU A00ABJICHUU TUCIIEPTAaTOPOB M CMAYMBAIOIIUX ar€HTOB (HAIpUMeED,
JUurHOCY Ib(OHATA HATPUS U dTOKcHiaTa cnupTa) 1o 100 mac. % u mocpencrsom
TEXHHYECKUX YCTPOUCTB (HANPUMED, SKCTPY3MOHHOT'O YCTPONHCTBA, paCIbUIUTEIbHOM
OanrHu, MCeBIOOKUIKEHHOTO CIIOS) MONY4Ya0T JUCIIEPTUPYEMbI€ B BOE UIIU
BOZOpacTBOpUMBIE rpanyibl. [Ipu pazdaBnenuu ¢ Bogoit oOpasyercs cTaOuibHas
AUCIIEPCHUs UIH PACTBOP AaKTUBHOT'O BEIIECTBA.

vil) lucnieprupyemblie B BoAe U BogopacteopuMsie nopomku (WP, SP, WS)

50 - 80 mac.% coenunenus ¢popmysl (I) nnun komOuHanMu, coxepskamei mo
MeHbIel Mepe onHO coenuHenne Gopmyasl (I) (koMnoHeHT A) U MO MeHbLIEH Mepe
OJHO IPyroe CoeqUHeHne, BhIOpaHHOe U3 repOUIUIHBIX coennHeHn B (koMoHeHT
B), u cadpenepst C (komnoneHT C) B COOTBETCTBUHU C H300pETEHNEM MEePEeMabIBAIOT B
POTOPHO-CTATOPHON MenbpHULE TpHu nodasieHun 1 - 5 mac. % nucnepratopos
(Hampumep, TurHocyabdpoHaTta HaTpusi), 1 - 3 Mac. % cMadyMBaKOIIMX areHTOB
(HampuMep, STOKCHUIJIAT CIIUPTA) U TBEPAOTO HOCUTENS (HampuMep, CUITUKAresb) 10
100 mac. %. IIpu pasbasieHun ¢ BoAoH odpasyeTcs: cTabuiibHAsI UCTIEPCUS UITU
pacTBOp aKTUBHOTO BEINECTBA.

viii) I'ens (GW, GF)

B mwapoBoli MenpHULIE C MEMIATKON U3MENbYAT O TOHKOW CYyCIEeH3UHU
aKTUBHOTO BemecTBa 5 - 25 mac.% coenuHenus Gopmynsl (1) mnm komOuHanmwy,
copepkamel mo MeHblIel Mepe ogHO coennHenne Gopmyisl (I) (koMmoHeHT A) U 1O
MEHbIIEH Mepe OOHO APYroe COeUHEHNE, BBIOPAHHOE U3 repOUIUIHBIX COeTUHECHUN
B (xommnonent B) u cadenepsr C (komnoneHT C) B COOTBETCTBUHU C H300pETEHUEM
npu nodasnenun 3-10 mac. % aucnepratopos (HampuMep, JUTHOCYIbpOoHATA HATPHUS),

1 - 5 mac. % 3arycrurens (Hampumep, KapOOKCUMETUIILENITI0I03bl) U BoAbl 10 100
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mac. %. IIpu pazbasienuu ¢ Bogoi oOpasyercsi crabuiibHAsI CYCIEH3UsI aKTUBHOTO
BEIECTBA.

iv)  Mukposmynscus (ME)

5 - 20 mac.% coenunenus ¢popmyasl (I) unu xkomOuHanMy, cogepkamen mo
MeHbLIelH Mepe ogHo coenquHeHne Gopmyinsl (I) (koMnoHeHT A) U MO MeHbLIeH Mepe
OJIHO IPYyroe CoeqUHEeHHe, BBIOpaHHOE U3 repOMIUAHBIX cOequHeHn B (KoMIIOHeHT
B) u cadenepnr C (komnoreHT C) B COOTBETCTBUU ¢ U300peTeHHeM H00aBJSIOT 10 5 -
30 mac. % cMmecu OpraHMYeCKUX pacTBOpHUTENEH (HAMpUMep, TUMETUIAMH/ KUPHOH
KHUCJIOTHI M IUKJIOTeKCaHOH), 10 - 25 mac. % cMecu MOBEPXHOCTHO-aKTHBHBIX BEIIECTB
(HampuMep, STOKCUIIAT CIIUPTA U 3TOKCUIIAT apuidenona), u soasl no 100 mac. %. Oty
CMeCh NMePEeMEIINBAIOT B Te4eHHe | 4., 4TOOBI CAMOTIPON3BOJIBHO MOJYYUTh
TEPMOJIMHAMHYECKH YCTOHUHBYIO MUKPO3MYJIbCHIO .

iv)  Mukpoxkancyiusi (CS)

Macnsnyro ¢asy, cogepxkamyro 5 - 50 mac.% coenunenus popmynsl (1) win
KOMOWHALINH, COAepIKalei Mo MeHbIne Mmepe onHO coequaeHue ¢popmydsr (1)
(kOMIIOHEHT A) U MO MeHbIIeH Mepe OAHO APYroe CoOequHEeHNe, BHIOpaHHOE U3
repOunuaHpIx coennHennii B (komnonent B) u cadeneprr C (komnoneHT C) B
COOTBETCTBHUU ¢ n3o0pereHuem, 0 - 40 mac.% HepacTBOPUMOIO B BOJIE OPTaHUYECKOTO
pactBopuTelNs (HampuMep, apoMaTUYeCKu yriesonopon), 2 - 15 mac. % akpuiIoOBbIX
MOHOMEpPOB (HanpuMmep, METUIMETAKPUIAT, METAKPUIOBAsk KUCIOTA U AU- WU
TPUAKPUJIAT) AUCIEPTUPYIOT B BOJHOM PACTBOPE 3aLIUTHOrO KOJUIOUAa (Harnpumep,
NOJINBUHUJIOBOTO ciupTa). PanukanpHast mnonuMepu3anus, HHUIUUPOBaHHAS
paguKaJbHBIM UHUIIMATOPOM, IPUBOIHUT K 0OPa30BAHUIO MOJU(MET)aKPHUIATHBIX
MUKPOKAINCyJ. ATbTepHATUBHO, MACISIHYIO a3y, comepkamyw 5 - 50 mac. %
coequnenust popmysl (I) B cooTBeTcTBUM ¢ nzodperenuem, 0 - 40 mac. %
HEPACTBOPUMOTO B BOJI€ OPTaHMYECKOTO PaCTBOPUTEINS (HampuMep, apOMaTUUECKH
yIJIEBOAOPOA), U H30LHAHATHBIN MOHOMeED (Hampumep, nudenunnmeran-4,4’-
IUW30IMAaHAT) IUCIIEPTUPYIOT B BOAHOM PAacTBOPE 3aIUTHOTO KOJIIOUAA (HaIpUMep,
NMOJUBUHUJIOBOTO criupTa). JlobaBneHune nmonnaMuHa (Hampumep,
reKCaMeTHJIEHIUaMHUH) MIPUBOIUT K 0OPa30BaHHIO MOJUMOYEBHHHBIX MUKPOKATICYJI.
KonnuectBo MoHOMepoB a0 1 - 10 mac. %. Mac. % otrocurcs k odmeit CS
KOMIIO3HUIIUH.

ix)  Tonkue nopouku (DP, DS)
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1 - 10 mac.% coequnenust ¢popmyibl (I) unum koMOMHALIMHY, COAEpIKAIIEH MO
MeHbIel Mepe onHO coenuHeHne Gopmyasl (I) (koMoHeHT A) 1 MO MeHbIIEH Mepe
OJHO JIPyroe CoeqUHeHne, BhIOpaHHOe U3 repOUIUIHBIX COennHeHNn B (KkoMIOHEHT
B), u capeneprr C (komnoneHT C) B COOTBETCTBUU C U300PETEHHEM TOHKO
U3MeJbYaloT U TIIATEJbHO NEePEMEUINBAIOT C TBEPABIM HOCUTENEM (HAIp UMep,
TOHKOAUCTEPCHBIN KaohauH) 1o 100 mac. %.

x) I'panyns (GR, FG)

0,5 - 30 mac.% coenunenuss popmyibl (I) unu kKOMOUHALIMYU, COAEPIKAINEH MO
MeHbled Mepe ogHO coennHeHne Gopmyasl (I) (KOMIOHEHT A) U 1O MEHbIIEH Mepe
OJIHO JIPyroe CoequHeHue, BhIOpaHHOe U3 repOUIUIHBIX COeqUHEHUN B (KOMIOHEHT
B), u capeneprr C (komnoreHT C) B COOTBETCTBUU C U300PETEHHEM TOHKO
U3MEJNbYaIOT U CBI3BIBAIOT C TBEPIBIM HOCUTENEM (Hampumep, crukar) o 100
mac.%. ['paHynAnus 1OCTUTAETCS MyTEeM 3KCTPY3UH, PACTIBUIUTENbHON CYIIKH UITH
NICEBJIOO0XKIKEHHOTO CIIOSI.

x1) XKungkocTtu yaprpanuszkoro oosema (UL)

1 - 50 mac.% coenunenus gopmynsl (I) i komOuHanMu, coxepxkameit mo
MeHbIel Mepe onHO coenuHeHne Gopmyasl (I) (koMoHeHT A) U O MEeHbIIEH Mepe
OJHO JIPyroe CoeqUHeHne, BhIOpaHHOe U3 repOUIUIHbIX COeNnHEeHN B (KOMIIOHEHT
B), u capenepnl C (komnoHeHT C) B COOTBETCTBUM C U300pETEHUEM PACTBOPSIOT B
OpraHN4YeckOM pacTBOpuUTele (HampuMmep, apoMaTuueckuii yruesogopon) 1o 100
mac.%.

Turmnbl COCTaBOB 1) - X1) MPU HEOOXOAUMOCTU MOTYT CONEPIKATDH NPYyrHe
BCTIOMOTaTeNibHbIe BemecTBa, Takue kak 0,1 - 1 mac.% Oakrepununos, 5 - 15 mac.%
antudpusos, 0,1 - 1 mac.% anTuscnenusarenei u 0,1 - 1 mac.% kpacurenei.

CocTtaBbl u/unu KOMOUHALIMH, KaK mpaBuiio, cogep:xat ot 0,01 go 95%,
npeanoututenbHo oT 0,1 1o 90%, u, B wactHoctH, ot 0,5 10 75%, mo macce
coequneHus ¢popmyisl (I).

Coenunenns popmyunsl (I) ucnonp3yroT ¢ unctoToit ot 90% no 100%,
npeanoytutenbHo oT 95 no 100% (mo cnektpy AMP).

C uenpro 006paboTKH MaTepHATOB IJII PA3MHOXKEHHS PACTEHHUH, OCOOEHHO CEeMsIH,
OOBIYHO MPUMEHSIIOT pacTBOPHI 1t obpadorku cemsiH (LS), cycnosmynscuu (SE),
xunkue koHueHTpatol (FS), mopomku niist cyxoit oopaborku (DS), nucneprupyemoie
B BOJ € MOPOLIKY JJIst CyCleH3noHHOM obpabotku (WS), pacTBOpuMBIE B BOAE

nopoiwku (SS), amynscun (ES), amynsrupyemsie konuenTpatsl (EC) u renu (GF).
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PaccmaTpuBaeMbie COCTABbI OCHE OT ABYX- IO AE€CATUKPATHOTO pa30aBieHus], Jal0T
KOHLIEHTpaluu akTuBHOTO BewectBa oT 0,01 no 60 mac. %, npennouturenbHo ot 0,1
10 40 mac. % B rOTOBBIX K IPUMEHEHUIO IIpenaparax.

Crnoco0Obl npumeHeHust coenrHeHui popmyasl (I), cocTaBoB n/nnu ux
KOMOMHAIMi, Ha MaTepua AJisg pa3MHOXKEHHS PaCTeHUl, B 0OCOOEHHOCTH CEMEeHa,
BKJIIOYAIOT B ce0s MPOTpaBIMBaHUE, TOKPBITHE, APAKUPOBAHNE, ONyAPUBAHUE,
3aMauMBaHUE U BHECEHHE B OOpO3Ay MaTepuaa IJisi Pa3MHOKEHHUS.
[IpennoutrurenbHo, coequnenus ¢popmysl (I), cocTaBbl U/UIN COOTBETCTBEHHO UX
KOMOWHALIMU HAHOCSAT Ha MaTepPHUaJ sl PAa3MHOXKEHHSI PACTEHUI TaKUM CIIOCOOO0M,
YTO HE BBI3BIBAETCS MPOPACTAHUE, HAIPUMED, MMyTEM MPOTPABIUBAHUS CEMSH,
ApaKUuPOBAHUS, TOKPBITHUS U ONYIPUBAHUA.

K coenunenusm ¢popmynsl (I) uam cocraBam U/uUiu comeprkaliuM UX
KOMOHMHALHMSAM MOTYT OBITh JOOABJIEHBI PAa3IUYHbIE TUIIBI MACeJ, CMauHBAOLITNE
CpPeACTBa, AABIOBAHTHI, YAOOPEHHUS NI MUTATEIbHBIE MUKPO3JIEMEHTHI H APYTHE
necTUuuabl (HanpuMep, repOuIuabl, HHCEKTULIHIBI, (YHTUIUABI, PETYISITOPHI POCTA,
cadenepsl), Mpu HEOOXOAUMOCTH TOJIbKO HEMOCPEACTBEHHO Mepea MPUMEHEHHEM
(cmechb B Oake). Takue cpencTBa MOTYT OBITh CMEIIAHBI C COCTABAMHU B COOTBETCTBHU C
nzo0pereHrueM B MaccoBOM cooTHomeHuu ot 1:100 no 100:1, npeanoururensHo 1:10
no 10:1.

Kak npaBuio, nmonp3oBaresb npuMeHser coenuHenus gopmynst (I) B
COOTBETCTBHUU C U300pEeTEHUEM, COMEPIKAINNE UX COCTABbI /MM KOMOUHALINY U3
yCTPOMCTBA MPEIBapPUTEIBHOIO JO3UPOBAHNUS, PAHIIEBOTO ONPBICKUBATEINS, Oaka A
OTMPBICKUBAHUS, CAMOJIETA ISl ONMPBICKUBAHUS WU OPOCUTENBbHON cucTeMbl. OOBIYHO
cocTaB pa30aBISIOT BONOW, OydhepoM u/UIu IPYTUMH BCTIOMOTATEbHBIMH
BEIECTBAMHU 10 JKEJIA€MOW KOHLIEHTPALINU MPUMEHEHUS, U TAKUM 00pa3oM MOIYHYaroT
TOTOBYIO K MPUMEHEHHUIO KUIKOCTb JUJIsI OMPBICKMBAHUS MJIM COCTAB B COOTBETCTBUH C
nzooperenuem. O0bruyHO nmpuMeHstOT oT 20 10 2000 TUTPOB, MPEAMOYTUTENBHO OT S0
10 400 TuTpOB rOTOBOU K NPUMEHEHUIO KUAKOCTHU AJIsl ONPBICKUBAHUS HA FeKTap
CEJIbCKOXO35IICTBEHHBIX YIOAUM.

B cooTBeTCTBUHU ¢ OHUM BAaPUAHTOM OCYLIECTBICHHS WJIU OTIEJbHbIE
KOMITOHEHTBI COCTaBa B COOTBETCTBHUHU C M300pPETEHUEM, UIIM YaCTUYHO
NpeaBapUTENbHO CMEIIaHHbIE KOMIIOHEHTDI, HAIIPUMeEp, KOMIIOHEHTHI, COJEpIKaIIHe
coenquHenust Gopmysl (I) u HeoOsi3aTeTbHO aKTUBHBIE BelleCTBA U3 rpynn B u/unu

C), MoryT OBITH CMeIIaHbI TOJIb30BaTEeNEeM B OaKe AJIsl ONPBICKUBAHUS U IPH



10

15

20

25

30

-99 .

HEOOXOAMMOCTH MOTYT OBITh JOOABJIEHBI JONMOJIHUTENbHbBIE BCIIOMOTaTEIbHbIE
BEI[eCTBA U NOOABKH.

B coorBeTrcTBHM C APYrMM BapHaHTOM OCYLIECTBJIEHHUS OTAEIbHbIE KOMIIOHEHTHI
cocTaBa B COOTBETCTBUU C H300peTeHHMEM, Takhe Kak 4YacTh Habopa WM 4YacTH
ABOHHOHN MJIM TPOMHOHN CcMeCH MOTYT OBITh CMEIIAHBbI MOJb30BATEIEM CAMOCTOSTEIBHO
B 0Oake IJs ONPBICKUBAHUA M, KPOME TOTO, MPU HEOOXOAUMOCTH, MOTYT OBITh
no06aBleHbl IPyrue BCIOMOTaTe/IbHbIE BEIIECTBA.

B npyrom BapuaHTe OCYIECTBJICHUS, KaK OTAEJbHbIE KOMIIOHEHTHI COCTAaBa B
COOTBETCTBHUU C U300pETEHUEM UJIM YACTHYHO MPEIBAPUTEIBHO CMEIIaHHbIE
KOMIIOHEHTBI, HAIPUMepP, KOMIIOHEHTHI coaeprkamue coequaenust Gpopmysl (1) u
Heo0s3aTeNbHO aKTHBHBIE BemecTBa 3 rpynn B u/unmu C), MOryT OBITh TPUMEHEHBI
COBMECTHO (HampuMep, Mmocjie cMecu B 0aKe) WK MOCIEIOBATEIbHO.

Coenunenunst popmyinsl (I) npuronus! B kauectBe repOununos. OHU TPUTOIHBI
KaK TaKOBBIE, B BUJI€ COOTBETCTBYIOLIETO COCTABA MJIM B COUETAHUH C IO MEHbIIEH
Mepe OHHUM JPYTHM COeANHEHHEM, BbIOPAHHBIM U3 TepOHUIIUIHO aKTHBHBIX
coenuneHuii B (komnoneHT B) u capenepor C (komnonent C).

Coenunenust popmynsl (1) unu coctassl v /UM KOMOMHALMH, COAEPIKAIINE
coenuHenust popmyisl (I), ouenp 3ppexTuBHO OOPIOTCS ¢ HEXKETATEIbHOMN
PaCTUTEIBbHOCTBIO HAa HECENbCKOXO35HCTBEHHBIX yYaCTKax, OCOOCHHO MPHU BBICOKHX
no3ax BHeceHUs:. OHU NEeHCTBYIOT NPOTUB LIHPOKOJUCTBEHHBIX COPHSAKOB U 3JIaKOBBIX
COPHSIKOB B TaKMUX KYJbTypax, Kak MIIEHULA, PUC, KYKYpy3a, COsl U XJIOMYATHUK, HE
HAHOCS 3HAYMTEJNbHOIO yiep0a KyJIbTYPHBIM pacTeHUussM. ITOT 3¢ (HekT B OCHOBHOM
HaOII01aeTCst P HU3KUX HOPMaX BHECCHUS.

Coenunenust popmynsl (I) unu comepskaiiue UX COCTaBbl M/UJIHM KOMOWHALIUU
HAHOCST Ha PaCTEHHUS B OCHOBHOM OINPBICKUBAHHEM, B YACTHOCTH ONPBICKUBAHHEM
JUCTbEB. B MaHHOM cilyyae HAHECEHHE MOXKHO MPOBOAUTH OOBIYHBIMH CITOCOOAMHU
OTPBICKUBAHUS C UCIOJb30BAHUEM, HAIIPUMEP, BOABI B KAU€CTBE HOCUTEJISI, UCTIONB3Y I
KOJIM4YecTBa pacTBopa maist onpbickuBaHus ot 100 no 1000 n/ra (manpumep, ot 300 mo
400 n/ra). Coenunenus ¢popmynsl (1) wau comepkainme ux COCTaBbl U/ WU
KOMOWHALINYU TaKX€ MOXKHO HAHOCUTH CIIOCOOOM MaJIoro M CBEPXMAaJjoro odbema miu
B BHUJ€ MUKPOTPAHYL.

IIpumenenue coennHernit Gopmynsl (1) mnm comepskammux UX COCTaBOB W/ UIH
KOMOMHAUMH, MOKHO OCYIIECTBIATH 10, BO BpeMs U/HIJIM NOCJe, TPEANOYTUTENBHO BO

BpEMs U/WJIU TIOCJIE MOSIBJIEHUS] HEXXeNaTeIbHOM pPaCTUTCIbHOCTH.
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IIpumenenue coenuneHnii popmynsl (1), mwim cocTaBoB U/UIU KOMOMHALIMA
MOYHO MPOBOJUTH O UJIU BO BPEMS IOCEBA.

Coenunenust popmyasl (1), unu comepkauye Ux COCTaBbl /UM KOMOUHALINH,
MOTYT OBbITh IPUMEHEHBI IyTEM HOBCXOA0BOMH, IOCIEBCXOA0BOH 00paboTKH MK
BMECTE C TOCEBHBIM MAaTE€PUAJIOM KYJbTYPHOTO pacTeHus. Takxke CyLiecTByeT
BO3MOXKHOCTb IPUMEHSATh coenuHenus: popmynsl (1) mnm comepskaimme uX COCTaBbI
u/unu KOMOMHALIMY NMyTeM BHECEHUs TOCEBHOTO MaTepualia KyJbTYPHOTO PACTEHUS,
npeaBapuTenbHo obpaboranHoro coenuHenusiMu Gopmyasl (1) unu cogepramumu ux
cocTtaBaMH u/miM KomOuHanusMu. ECiu akTUBHBIE BELIECTBA JJIsI HEKOTOPBIX
KYJbTYPHBIX PACTEHUH SBJISIIOTCS MEHEE YCTOHYUBBIMHU, TO MOTYT MPUMEHSIThCS
crocoObl BHECEHUS, TIPU KOTOPBIX KOMOMHALIMH PACIIBUISIOT C TOMOIIBIO
OTpPBICKUBATENEH TAKUM 00pa3oM, YTO IO MEepPe BO3MOKHOCTH, OHU HE BCTYHAIOT B
KOHTAKT C JIUCThSIMU YyBCTBHUTEJbHBIX KYJbTYPHBIX PACTEHUHN, B TO BpeMs KakK
AKTUBHBIE BEIIECTBA MOMANAT HAa JUCThS PACTYIIUX MMOJ HUIMHU HEXEJaTeJ bHBIX
pacTeHU MM Ha HEMOKPBIThIE TOBEPXHOCTH MOYBHI (METOA HAIPAaBICHHOTO
ONPBICKUBAHMUS, JIEHTOYHOT'O OTIPBICKHBAHUS ).

B npyrom BapuaHnTe ocymecTBieHus coequnenus popmysl (1), nim
coaepKaliue UX COCTaBbl U/MJIM KOMOMHAIIMY MOXHO HCIIOJIB30BaTh MyTeM 00paboTku
noceBHoro marepuaia. O6paboTka MOCEBHOr0 MaTepuala OXBAaThIBAET, 110 CYTH, BCE
U3BECTHBIE CIEIHATUCTY B JAHHOH 00JaCTH TEXHUYECKHE IpHeMbl (IPOTPABIMBAHUE
CEMsIH, MIOKPBITHE CEMsIH, ONbUIMBAHNUE CEMSIH, BBIMAUUBAHHUE CEMsH, TOKPbITUE CEMSIH
TJIEHKON, MHOTOCJIOMHO€ MOKPBITUE CEMSIH, TOKPBITUE CEMSIH KOPKOU, MpOoCayuBaHUE
CeMsIH U IPAXKHPOBAHHE CEMsIH) Ha OCHOBe coenuHeHui ¢popmys (I) unu
NPUTOTOBJICHHBIX U3 HUX COCTABOB WU/Wiau kKoMOuHauumi. [Ipu 3TOM KOMOMHAIUH
MOKHO MPUMEHATH pa30aBIeHHBIMH UJIN Hepa3OaBIEHHBIMH.

[ToHsITHE «TTOCEBHOI MaTepuall» OXBAThIBAET CEMEHA BCEX TUIIOB, TAKHE KAK,
HarpuMep, 3€pHa, CEMEHa, IJIOAbI, KIYOHH, YepeHKH U nogodHsie Gpopmel. IIpu sTom
NPEANOUYTUTENBHO NOHSITHE ONUCHIBAET 3€pHA U ceMeHa. [IpuMeHseMblii TOCEBHOU
MaTepHa MOXET ObITh MOCEBHBIM MAaTEPHUAJIIOM YKa3aHHBIX BBIIIE MMOJIE3HBIX KYJIBTYD,
a TaKke MOCEBHON MaTepHall TPAHCT€HHBIX PACTEHUN UJIU XK€ PACTEHUM, MOJTYyYEeHHBIX
Omaronapst OOBIYHBIM METOJAM BBIPALUBAHHUS.

IIpyu mpUMEHEHUH AJIs 3aLIUThI PACTEHUH KOJNYECTBA BHOCHMBIX aKTHBHBIX
BEIIECTB, T.€. coenuHeHuil popmynsl (1), komnonenta B u, npu HE0OXO0OUMOCTH,

kommnoHeHTa C 0e3 BcmoMoraTeabHbIX BCIICCTB JIsA COCTABOB, B 3aBUCUMOCTH OT



10

15

20

25

30

- 101 -

xenaemoro 3¢ dexra cocrapisitor ot 0,001 go 2 kr Ha ra, npenmouruteabao ot 0,005
1o 2 kr Ha ra, 6onee mpeanoururenbHo ot 0,05 o 0,9 xr Ha ra u, B yactHocTy, oT 0,1
no 0,75 xr Ha ra.

B npyrom BapuaHTe OCyLIeCTBJICHUs N300pEeTEHUs] HOPMa BHECEHUS COeIMHEHUI
dopmynsr (I), komnonenTa B u, nmpu HeoOxoaumocTH, komnoneHta C, COCTaBJIsIET OT
0,001 mo 3 kr/ra, mpeanoututensHo OT 0,005 mo 2,5 kr/ra u B ywactHoctu ot 0,01 1o 2
KI/Ta akTUBHOIO BemecTBa (a.B.).

B npyrom npenmo4TUTEIbHOM BapHAHTE OCYIIECTBICHUS U300PETEHHUST HOPMBI
BHeCeHHs coennHeHnil Gpopmysl (I) B COOTBETCTBUH ¢ HACTOSAIIUM H300pEeTEHHEM
(obmee xonuuectBo coenqunenui popmyisl (1)) cocrasnser ot 0,1 r/ra go 3000 r/ra,
npeanoytutesnbHO oT 10 r/ra no 1000 r/ra, B 3aBHCUMOCTH OT Lenu O0pbOBI, BpeMEeHH!
rona, ejJeBbIX PaCTEHUH W CTaAUH POCTA.

B npyrom nmpeamnodTuTeIbHOM BapHAHTE OCYINECTBJICHUS U300pEeTEHUS HOPMBI
BHeceHUs coenunenuit popmynsl (1) Haxonstes B quanasone ot 0,1 r/ra mo 5000 r/ra
U MPEeANOUYTHTENbHO B quamna3one ot 1 r/ra 1o 2500 r/ra unu ot 5 r/ra no 2000 r/ra.

B npyrom nmpeamodTuTeIbHOM BapHAHTE OCYIIECTBJICHUS N300 pETeHUS] HOPMBI
BHeceHUs coennHennii popmynsl (1) cocrasmusatoT ot 0,1 o 1000 r/ra,
npenmnodTuTeabHo oT 1 no 750 r/ra, 6onee nmpeamoururenbHo ot 5 1o 500 r/ra.

TpeOyembie HOpMBI BHECEHUS TepOULUAHBIX coequHEeHN B 0ObIYHO HaXOmsITCS B
nuanaszone ot 0,0005 kr/ra no 2,5 xr/ra u npeANOYTUTENbHO B Auana3zoHe ot 0,005
kr/ra go 2 xr/ra unu ot 0,01 xr/ra o 1,5 kr/ra a.B.

TpeOyembie HOpMbI BHeceHUs1 caeHepoB C 0OBIYHO HAXOASATCS B AUAINAa30HE OT
0,0005 kr/ra mo 2,5 kr/ra T npeanoYTUTENBHO B quana3one ot 0,005 kr/ra no 2 xr/ra
unu ot 0,01 kr/ra no 1,5 xr/ra a.s.

ITpu o6paboTke MaTepHraioB AJIsi PA3MHOMKEHHUS] PACTEHUH, TAKUX KaK CEMEHa,
HampuMep, ONyIPUBAHUEM, TOKPBITHEM UJIM 3aMaYMBAHUEM CeMsSTH OOBIYHO
TpeOyrTCs Komnm4yecTBa akTUBHOTO BemecTBa oT 0,1 no 1000 r, mpeAnoYTHTENBHO OT
1 n1o 1000 r, 6onee npeanoututenpHo OT 1 10 100 r u HanboJee MPEAMOYTUTETBHO OT
5 1o 100 r, Ha 100 xunorpamMm matepuana Ajist pa3MHOXKEHUsI PaCTEeHUH
(IpeAnoYTUTENBHO CEMSIH).

B npyrom BapuaHTe OCyIIE€CTBIECHUS N300peTeHUs AJs1 00pabOTKH MOCEBHOTO
MaTepuaia KOJU4eCTBO MPUMEHSIEMbIX aKTHBHBIX BEUIECTB, T.€. COSNNHECHUN
dbopmyus (I), komnonenTa B u, mpu Heobxoaumoctu, komnoHeHnTa C 0ObIYHO

cocrasiygeT oT 0,001 no 10 xr Ha 100 xr moceBHOro Martepuaa.
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Ecnu nmpuMeHSIOT A1 3alUTHl MATEPUAJIOB UM XPAHSALIUXCSI IPOAYKTOB, TO
KOJINYECTBO MCIOJIb3yEMOr0 aKTHBHOI'O BEIECTBA 3aBHUCUT OT BUa 0OiacTu
NPUMEHEHHUs U OT xenaeMoro 3¢ dexra. OObBIYHO KOJUUECTBA, IPUMEHAEMBbIE IS
3aIUThl MATEPUAJIOB, COCTABIISIOT, HanpuMep, ot 0,001 r 1o 2 kr, NpeANOUYTUTENBHO
ot 0,005 r no 1 kr, akTUBHOI'O BelleCTBa Ha MeTp KyOuveckuii oopadaTbiBaeMOro
MaTtepuaa.

B cnydae komOuHaNuUi B COOTBETCTBUH C HACTOSAIINM U300pETEHHEM HE MMEeT
3HAYEHUS, COCTABJICHBI JU coenuHeHus: Gopmyisl (I) U TOMOJHUTENbHBIH KOMIOHEHT
B w/unm komnoneHT C U NPUMEHSIIOTCS BMECTE MJIU O OTAEIbHOCTH.

B cnydae oTnenbHOTO NPUMEHEHUsSI He IMeeT OOJIbIIOTO 3HAUYEHUS, B KAKOM
NOpsiKe MPOUCXOOUT MpuMeHeHne. HeoOXoauMo ToJNBKO, 4TOOBl COETUHEHUS
dbopmyinsl (I) u gononHUTENbHBIA KOMIIOHEHT B u/unu kxomnoneHt C Obutn
NPUMEHEHBI B TEUEHHE BPEMEHH, KOTOPOE MO3BOJISIET OMHOBPEMEHHOE BO3EHCTBUE
AKTUBHBIX BELIECTB HA PACTEHUs, IPEAMOUYTHTEIbHO B TEYEHHE NEPHOIa BPEMEHU HE
Ooiiee 14 nHeli, B 4aCTHOCTH He OoJyiee 7 mHEH.

B 3aBucuMoOCTH OT paccMaTpUBaEMOTO ciocoba MPUMEHEH U] COeIMHEHUs
dbopmynsl (I) unu cogeprkamue X COCTaBbl W/ MM KOMOUHAIIUA MOTYT OBITH
TOTIOJTHUTENBHO UCIOJIB30BAHBI HA APYTUX KYJIBTYPHBIX PACTEHUSX AJS YHUUTOXKEHUS
HEeXeJaTeIbHONW pacTUTENbHOCTH. IIpuMepaMu NPUTOAHBIX CENbCKOXO3HCTBEHHBIX
pacTeHui SABJISIOTCS CIEAYIOLINE:

Allium cepa, Ananas comosus, Arachis hypogaea, Asparagus officinalis, Avena
sativa, beta vulgaris spec. altissima, beta vulgaris spec. rapa, Brassica napus var.
napus, Brassica napus var. napobrassica, Brassica rapa var. silvestris, Brassica
oleracea, Brassica nigra, Camellia sinensis, Carthamus tinctorius, Carya
illinoinensis, Citrus limon, Citrus sinensis, Coffea arabica (Coffea canephora, Coffea
liberica), Cucumis sativus, Cynodon dactylon, Daucus carota, Elaeis guineensis,
Fragaria vesca, Glycine max, Gossypium hirsutum, (Gossypium arboreum,
Gossypium herbaceum, Gossypium vitifolium), Helianthus annuus, Hevea brasiliensis,
Hordeum vulgare, Humulus lupulus, Ipomoea batatas, Juglans regia, Lens culinaris,
Linum usitatissimum, Lycopersicon lycopersicum, Malus spec., Manihot esculenta,
Medicago sativa, Musa spec., Nicotiana tabacum (N.rustica), Olea europaea, Oryza
sativa, Phaseolus lunatus, Phaseolus vulgaris, Picea abies, Pinus spec., Pistacia
vera, Pisum sativum, Prunus avium, Prunus persica, Pyrus communis, Prunus

armeniaca, Prunus cerasus, Prunus dulcis w Prunus domestica, Ribes sylvestre,
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Ricinus communis, Saccharum officinarum, Secale cereale, Sinapis alba, Solanum
tuberosum, Sorghum bicolor (s. vulgare), Theobroma cacao, Trifolium pratense,
Triticum aestivum, Triticale, Triticum durum, Vicia faba, Vitis vinifera u Zea mays.

IIpennouTUTENbHBIMHU CENbCKOXO3AIMCTBEHHBIMU PACTEHUSIMU ABISIOTCS Arachis
hypogaea, beta vulgaris spec. altissima, Brassica napus var. napus, Brassica
oleracea, Citrus limon, Citrus sinensis, Coffea arabica (Coffea canephora, Coffea
liberica), Cynodon dactylon, Glycine max, Gossypium hirsutum, (Gossypium
arboreum, Gossypium herbaceum, Gossypium vitifolium), Helianthus annuus,
Hordeum vulgare, Juglans regia, Lens culinaris, Linum usitatissimum, Lycopersicon
lycopersicum, Malus spec., Medicago sativa, Nicotiana tabacum (N.rustica), Olea
europaea, Oryza sativa , Phaseolus lunatus, Phaseolus vulgaris, Pistacia vera, Pisum
sativum, Prunus dulcis, Saccharum officinarum, Secale cereale, Solanum tuberosum,
Sorghum bicolor (s. vulgare), Triticale, Triticum aestivum, Triticum durum, Vicia
faba, Vitis vinifera n Zea mays.

OcoOeHHO MPeANOYTUTENBHBIMU CEIbCKOX035HCTBEHHBIMH PACTCHUSIMHU
SABJISIOTCSI KYJbTYPBI 3€pPHOBBIX, KYKYPY3bl, COeBbIX 0000B, pruca, MaCIMYHOTO parica,
XJIOMYATHHUKA, KapTodens, apaxyuca UJId MHOTOJIETHUX KYJIBTYP.

Coenunenust popmysl (I) B COOTBETCTBUU C M300peTEHHEM, UIIU COAEPIKAIINE
UX COCTaBbl U/MJIM KOMOUHAIIMU, TAKXK€ MOTYT OBITh UCIOJB30BAHBI B KYJIbTYpaXx,
KOTOpBbIe ObLTH MOAM(PULHUPOBAHBI IyTEM MyTareHe3a I FeHHOW MHXXeHepHH, YTOOBI
NpUAATh HOBBIA MPU3HAK PACTEHUIO MJIM U3MEHUTDb YK€ CYLIECTBYIOIUI MPU3HAK.

TepMuH «CeabCKOXO35HCTBEHHbIE PACTEHUA» ClIeyeT MOHUMATh KakK
BKJIFOUYAOLIUN B ce0si (KyJbTYypHBIE) paCTEHHUsI, KOTOpbIe ObLIM MOAUDHUIIUPOBAHBI
NyTeéM MyTareHe3a WJd FeHHON WH)KeHEePHH, YTOObI MPUIATh PACTEHUIO HOBBIH
NpU3HAK WU MOAU(PHUIIUPOBATH YK€ CYIECTBYIO NN MPU3HAK.

MyTareHes BKJIOUYAET B C€0st METOIBI CIYYAHHOTO MyTareHesa ¢
UCIIOJIb30BAHUEM PEHTTE€HOBCKUX HJIM MyTAar€HHBIX X MMUUECKHUX BEIIECTB, & TAKXKe
METOJ bl HAIPABJIEHHOT'O MyTareHe3a AJsl CO3JaHusl MyTalMil B ONPEAEIEHHOM JIOKyCe
reHoMa pacTeHus. B MeToaukax HampaBI€HHOTO MyTareHe3a 4acToO HCIOIb3YIOT
onuronykiaeotunsl unu Oenku, takue kak CRISPR/Cas, Hykneas3sl ¢ IUHKOBBIMH
nanbpiamu, TALEN unu Meranykieassl Jjisl JOCTHKEHUs LiejaeBoro 3¢dexra.

B reHHOI HHXEHEPUH OOBIYHO HCTONB3YIOT MeToAbl pekomOuHanTHON JIHK nus
co31aHusA MOAU(PUKAIIUNA B F€HOME PACTEHUH, KOTOPbIE B €CTECTBEHHBIX YCIOBHSIX HE

MOTYT OBITH JIETKO MOJIYHYCHBI MYyTEM CKPCIIUBAHHA, MyTarc¢He3sa Ui €CTECTBEHHOM
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pexkombuHanuu. Kak npaBuio, OJUH MM HECKOJbKO F€HOB HHTETPUPOBAHBI B TEHOM
pacTeHus1, 4ToObl 1OOABUTH MPU3HAK UM YIYULINTh NIPU3HAK. B ypOBHE TEXHUKHU 3TH
MHTETPUPOBAHHBIE T€HbI TAKXKE€ HAa3bIBAIOT TPAHCT€HAMM, IIPU 3TOM PACTEHUS,

cozep kalue Takue TPAHCTeHbI, Ha3bIBAIOT TPAHCTE€HHBIMU pacTeHussMu. Ilpouecc
TpaHcopManuu pacTeHuil OOBIYHO MPUBOAUT K HECKOJBKUM TPAaHCHOPMALIMOHHBIM
COOBITHSAM, KOTOPBIE OTJIUYAIOTCS FT€HOMHBIM JIOKYCOM, B KOTOPBIH HHTErPUPOBAH
TpaHcreH. PacTeHus, coneprkaniue KOHKPETHBIH TPAHCTEH B ONMpPEIeIEeHHOM IeHOMHOM
JOKyce, OOBIYHO OMHMCAHBI KaK BKIOYAKIHE B C€0s KOHKPETHOE «COOBITHEY, KOTOPOE
U3BECTHO IMOJ KOHKPETHBIM Ha3BaHHEeM coObITHs. [IpU3HaKkH, KOTOpPBIE ObIIN BBEICHBI
B PACTEHHUs UM MOAU(PHUIIMPOBAHBI, BKIOUYAOT B ¢€0sl, B YaCTHOCTH, YCTOWUYHBOCTb K
repOUIIMIaM, YCTOWUYUBOCTDh K HACEKOMBIM, TTOBBILIEHHYIO YPOKaHHOCTD U
YCTOHYHMBOCTh K A0MOTUYECKHM yCIOBUSIM, TAKUM KaK 3aCyXa.

YcToWunBOCTh K TepOunuaam Obia co3aHa ¢ TOMOIIBI0 MyTareHesa, a TakxkKe ¢
MOMOIIBI0 T€HETHYECKON HH)KEHEPUH. PacTeHHs, KOTOPBIM € MOMOIIBI OOBIYHBIX
METOJIOB MyTareHe3a u CeJeKIUU NMPHUAATN YCTOWUUBOCTh K repOnugam-
uHruouropam auneronakrarcuHTassl (ALS), oTHOCATCS copTa pacTeHHil, KOMMepPUYECKH
noctynHsle nox Ha3BaHueM Clearfield®. Onrako OONBIIMHCTBO NPU3HAKOB
YCTOWUYHUBOCTH K repOuIuaamM ObpIo CO3JaHO C MOMOIIBIO TPAHCT€HOB.

brina co3gana repOunuaHast ycroiiuuBocth Kk raudocary, raydocunary, 2,4-D,
nukamba, OKCHUHHUJIOBBIM TrepOMIUAAM, TakKUM Kak OpPOMOKCHHMI M HWOKCHHUI,
repoununam cyiabGoHuIMO4YeBUHEBI, repourunaMm-uaruoburopam ALS u mHruburopam
4-runpokcudpenunnupybarauokcuredasosl (HPPD), Takum kak wu3okcadayTon W
ME30TPHUOH.

TpaHcreHsl, KOTOpbIE ObLIM UCTOJB30BAHBI [JI 0OOeCTIeYeHUs TPU3HAKOB
YCTOWYHMBOCTH K TepOUIIMIaM, BKIOYAOT B ce0si: 1Isl yCTOWYUBOCTH K TiudocaTy:
cp4 epsps, epsps grg23aceS, mepsps, 2mepsps, gat4601, gat4621 u goxv247, nns
yCTONWYUBOCTH K TydOCUHATY: pat u bar, 15 ycTolunBocTu K 2,4-D: aad-1 u aad-12,
111 yCTOWYMBOCTH K AMKamM0Oa: dmo, st yCTOWYMBOCTH K OKCHHHUJIOBBIM TepOnIuaaM:
bxn, A1 yCTOHYMBOCTH K repOununam cyiabpoHunmoueBunsl: zm-hra, csrl-2, gm-hra,
S4-HrA, nns ycToiiuuBocTH K repounnnam-unruouropam ALS: csrl-2, nns
ycroiunBocTH K repoununam-uaruouropam HPPD: hppdPF, W336 u avhppd-03.

CoObITHSI TPAHCTEHHON KYKYPY3BI, COAEPIKALINE Te€Hbl YCTOWYNBOCTH K
repOUIIUIaM, IPENCTABIAIOT COOOM, HanmpuMep, HO He Uckitodas apyrux, DAS40278,

MONS801, MON802, MON809, MON810, MONS832, MON87411, MON87419,
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MONS87427, MON88017, MON89034, NK603, GA21, MZHGO0JG, HCEM485, VCO -
01981-5, 676, 678, 680, 33121, 4114, 59122, 98140, Bt10, Bt176, CBH-351,
DBT418, DLL25, MS3, MS6, MZIR098, T25, TC1507 u TC6275.

CoOpITHs TpPAaHCTEHHBIX COEBBIX 0000B, coaepIKalIue reHbl YCTOHUYUBOCTH K
repOunMaaM, NpeACTaBIAIOT cOOOH, HapuMep, HO He uckiaoudas apyrux, GTS 40-3-2,
MONS87705, MON87708, MON87712, MON87769, MONS89788, A2704-12, A2704-
21, A5547-127, A5547-35, DP356043, DAS44406-6, DAS68416-4, DAS-81419-2,
GU262, SYHTOH2, W62, W98, FG72 u CV127.

CoObITHS TPAHCTEHHOT'O XJIOMMYATHUKA, COAEPIKAIINE T'eHbl YCTOMYUBOCTH K
repOunuaam, NpeacTaBisiioT coOoi, HampuMep, HO He UCKIroYas npyrux, 19-51a,
31707, 42317, 81910, 281-24-236, 3006-210-23, BXN10211, BXN10215, BXN10222
BXN10224, MON1445, MON1698, MONS88701, MON88913, GHB119, GHB614,
LLCotton25, T303-3 u T304-40.

2

CoObITHs TPAaHCTEHHOH KAHOJIBI, CONEPIKAIHE M'eHbl YCTOMYNBOCTH K
repOUIIUIaM, IPENCTABISIOT COOOM, HaTpUMep, HO He ucKiurovas apyrux, MONS88302,
HCR-1, HCN10, HCN28, HCN92, MS1, MS8, PHY 14, PHY23, PHY35, PHY36, RF1,
RF2 u RF3.

Y cTONYHUBOCTD K HACEKOMBIM B OCHOBHOM Oblj1a CO3JaHa MyTeM MepeHoca
OakTepuasbHBIX T€HOB MHCEKTULUAHBIX OenkoB pacTeHusm. Haubonee uacto
IPUMEHSEMbIMU TPAHCI€HAMU ABJAIOTCS M'€Hbl TOKCUHOB Bacillus spec. n ux
CHHTETHYECKHE BapUaHThI, Takue kak crylA, crylAb, cryl Ab-Ac, crylAc, crylA.105,
crylF, crylFa2, cry2Ab2, cry2Ae, mcry3A, ecry3.1Ab, cry3Bbl, cry34Abl,
cry35Ab1, cry9C, vip3A(a), vip3Aa20. Tem He MeHee, TeHbl PACTUTEILHOTO
NPOUCXOXKAEHHS ObUIH MEePEeHECeHbl U Ha APYTrHe pacTeHUs. B 4aCTHOCTH, IeHBl,
KOIUpyoImue HHruOuTopel nporeas, Takue kak CpTI u pinll. B apyrom noaxone
TPaHCIEHBI UCIONB3YIOTCS AJs noaydeHus asyuenodedHoil PHK B pactenusx nns
HalleJMBaHUs Ha U MMOHWXKAIOLIel peryasaluu reHoB HacekoMbIx. IIpumepom Takoro
TpaHcreHa siBnsercs dvsnf7.

CoObITHS TPAaHCTEHHOH KYKYPY3BbI, COAEPIKALINE T€Hbl HHCEKTHIUIHBIX OCIKOB
unu neyuenodyeunoit PHK, nanpumep, Ho He uckmouas apyrux, Bt10, Btll, Btl176,
MONS801, MON802, MON809, MON810, MON863, MON87411, MONS88017,
MONS89034, 33121, 4114, 5307, 59122, TC1507, TC6275, CBH-351, MIR162,
DBT418 u MZIR098.
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CoObITHS TPAaHCTEHHBIX COEBBIX 0000B, copepIKalIue reHbl HHCEKTHIUIHBIX
6enkos unu neynenodeunoi PHK, nanpumep, Ho He uckmouas apyrux, MON87701,
MON87751 u DAS-81419.

CoOpITHST TPAHCTE€HHOTO XJIONMMYATHUKA, COAEp)KAIHE T'eHbl HMHCEKTHIUIHBIX
OenkoB mnu asyunenodeuyHoi PHK, nHanmpumep, Ho He uckmrouas apyrux, SGK321,
MONS531, MON757, MON1076, MON15985, 31707, 31803, 31807, 31808, 42317,
BNLA-601, Eventl, COT67B, COT102, T303-3, T304-40, GFM Cryl A, GK12, MLS
9124, 281-24-236, 3006-210-23, GHB119 u SGK321.

[ToBBIIIEHHBIH yposkail ObLI MOJYUEH 3a CUET YBEJIUUECHUsT OMOMaCcChl KOJIoca C
UCIIOJb30BaHUEM TpaHcreHa athbl7, mpucyTcTByOImMEro B COOBITUH KYKYPY3bI
MONS87403, unu nyteM ycusieHUus GOTOCHHTE3a C UCIOJNIb30BAHNEM TpaHCreHa bbx32,
MPUCYTCTBYIOIIEro B COOBITHU coeBbiXx 60608 MONS87712.

KynbTypHBIE pacTeHUus ¢ MOOU(PULUHPOBAHHBIM CONEPKAaHHEM Maciia Obln
CO3J1aHbI C UCTIOJb3OBaHNEeM TpaHcrenos: gm-fad2-1, Pj.D6D, Nc.Fad3, fad2-1A u
fatb1-A. CoObiTus coeBpix 6000B, comeprKaliue MO MEHbLIEH Mepe OOUH U3 3TUX
T€HOB, MPeACTaBJSIOT codoii: 260-05, MON87705 u MONS87769.

YCTOWUMBOCTD K AOMOTUYECKUM YCIOBUSIM, B HACTHOCTH, YCTOHYHUBOCTD K
3acyxe, Obljla CO3/JaHa C UCIIOJIb30BAHUEM TpaHCreHa cspB, comepxkainerocs B
cobpiTuu KyKkypy3sl MON87460 u ¢ ucnonp3oBanuem tpancresa Hahb-4,
coaepkamerocs B coobiTun coeBbix 00608 IND-O0410-5.

[Ipu3Hakum  4YacTO  COYETAOT  INyTeM  KOMOWHHUPOBaHHS Te€HOB B
TpaHCHOPMAIUOHHOM COOBITHM WUJIM MYyTEM KOMOWHHUPOBAHHUS PA3JMYHBIX COOBITUN B
npoiecce pasMHOXeHHUs. [IpeanoyYTHTENbHOW KOMOWMHAUMENW TPU3HAKOB SIBJISIETCS
repOMIIMOHAS YCTOWYMBOCTh K Pa3HbIM TpynmaM TrepOULHAOB, YCTOWYHUBOCTb K
pa3IMYHBIM BHUJAM HACEKOMBIX, B HYAaCTHOCTH, YCTOWYHBOCTh K YELIYEKPBUIBIM H
KECTKOKPBUIBIM HACEKOMBIM, TepOUIUIHAS YCTOHYUBOCTD C OAHUM HMJIM HECKOJbKHMHU
TUMIAMH YCTOHYMBOCTH K HACEKOMBIM, TepOHWIUIHAs YCTOHYHMBOCTb BMECTE C
NOBBIIIEHHBIM YpOXKaeM, a Takke KOMOWHauus repOMLUHMAHON YCTOWYHUBOCTH W
YCTOWYHUBOCTH U a0MOTHYECKUM YCIOBHUSIM.

PacTenns, obnanarouiue CUHTYISPHBIME WY MHPAMUIAHNPOBAHHBIMH IPYT HA
Apyra Npu3HaKaMH, a TaK)Ke Te€Hbl U COOBITUS, 00ECIeYnBaIOLINE 3TH NP U3HAKH,
XOpOIIO U3BECTHBI B NaHHOH obnactu. Hanpumep, nonpoGHas nupopmanus o
MyTareHU3MpPOBAHHBIX HJIM HHTETPHUPOBAHHBIX F'€HAX U COOTBETCTBYIOIINX COOBITHUAX

nocTymHa Ha BeO-caiitax opranusanuii «International Service for the Acquisition of
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Agrl.biotech Applications (ISAAA)» (http://www.isaaa.org/gmapprovaldatabase) u
«Center for Environmental Risk Assessment (CERA)» (http://cera-
gmc.org/GMCropDatabase), a Takke B IaTEeHTHBIX 3asiBKax, Takux kak EP3028573 u
W02017/011288.

IIpumenenue coequuenuii popmyinsl (I) unu cogepkammux UX COCTaBOB MU
KOMOMHALKI B COOTBETCTBUU ¢ M300pETEHHEM Ha CEbCKOXO3SMCTBEHHBIX PACTEHUSIX
MO’KeT TPUBOAUTH K dpdexram, crienuduIHbIM AN KyJIbTYPHOTO pacTeHHUs,
coaep Kallero OnpeaeNeHHbIi reH Wik coobiTue. Tu 3P eKTs MOTyT BKIKOYATh B
ce0s1 U3MEHEeHHs B TOBEJEHUH POCTA HJIM H3MEHEHHEe YCTOWYNBOCTH K (pakTOpam
ouoruueckoro unu abuoruyeckoro crpecca. Takue 3¢ pexTs MOTyT, B HAaCTHOCTH,
BKJIFOYATh B Ce0s MOBBILIEHHYIO YPOKAHHOCTD, MOBBILIEHHYIO YCTOHYUBOCTD HIIH
TOJIEPAHTHOCTh K HACEKOMBIM, HEMAaTOAaM, IPHUOKOBBIM, OaKTepHaIbHbIM,
MUKOIJIA3MEHHBIM, BUPYCHBIM HJIM BUPOUIHBIM MAaTOrEHAM, a TAK)KE PAHHIOK CUIY,
paHHee I 3aMeAJIEHHOE CO3pEeBaHNe, YCTOHYNBOCTD K XOJOAY HIIU JKape, a TaKKe
U3MEHEHHBIH CIIEKTP UJIU COAEPKAaHUE aMHUHOKHMCIJIOT MJIU JKUPHBIX KHUCIOT.

KpoMe Toro, takke OXBauy€Hbl pPAaCTEHHUs, KOTOpble Onaromaps NPUMEHEHHUIO
texHojorui  pexkomOuHantHot  JIHK  comepskatr  w3MeHEHHOE  KOJHYECTBO
COZIEePIKALINXCS BELIECTB HJIM HOBBIX BEIIECTB, B OCOOEHHOCTH, ANl YJIYYLICHUS
BBIPAOOTKH CBHIPHEBOTO MaTepuaja, Hampumep, kapTodenb, KOTOPbIH BbIpabaThIBaeT
NOBBIIIEHHBbIE KOJMYECTBA aMHJIONeKkTHHa (Hampumep, kaprodenr Amflora®, BASF
SE, I'epmanus).

Kpome Toro, 6b110 00HapyskeHO, uTO coenuHeHust popmyinbl (I) B cooTBETCTBUM
C u300peTeHWeM WM COAep Kalmhe UX COCTaBbl H/MJIM KOMOMHAIIUU TaKXkKe
OpUMEHUMBl 1Js1 nedoauauuu W/ MKW JECHUKAIMU 4YacTel pacTEeHUU, I Yero
NPUTOAHBI KYJbTYPHBIE PACTEHHUs, TaKWe KaK XJOMYATHUK, KapTOodesb, MaCIUYHBIH
paric, MOJICOJTHEUYHUK, cOoeBbie OOOBI Ui KOHCKUe 000BI, B YaCTHOCTH XJIOMYATHUK. B
5TOM OTHOIIEHHWH OBIIU HAWIEHBl COCTABBI U/WIU KOMOWHAIIUY IJIsl NECUKAIUHU W/UTU
nedonuanuu  pacTeHHWH, CHocoObl TOJNY4YEeHHS YKA3aHHBIX COCTABOB  W/UJHU
KOMOWHAUMi M CrnocoObl JeCHKaUMM W/uiau nedoiuanuy pacTeHHH ¢ MPUMEHEHHEM
coequneHui popmynst (I).

B kauecTBe necukkaHToB coenuHeHuss Gopmysl (I) ocobeHHO MPUTOaHBI IS
NEeCHUKALUU HaA3€MHBIX YaCTE€H CEJIbCKOXO035MCTBEHHBIX PACTCHUN, TAKUX KaK

KapTodenb, MAaCIMYHBIA panc, MOJCOJHEYHUK U COeBble OOOBI, a TAK)KE 3€PHOBbIE
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KYJAbTYPBI. DTO CIOCOOCTBYET MOJHOCTHI0 MEXAHU3UPOBAHHOMY COOpY ypokKas 3TUX
BAJKHBIX CEJbCKOXO35MCTBEHHBIX PACTEHUM.

DKOHOMUUYECKHUN HWHTEpeC TakXke INpencTaBisieT objerdueHue cOopa yposkas,
KOTOpPO€ CTAHOBHUTCS BO3MOXKHBIM 32 CUET COCPEAOTOUEHHUs B T€UEHUE ONpPENEIEeHHOTO
nepuoaa BpeMEHHU PAaCKPbIBAHUS, UM CHHXEHUS MPUKPEIJIEHUs K IePEeBY LIUTPYCOBBIX
MJIOA0B, OJIUBOK, a TaKXe JAPYTUX BHUIOB U COPTOB CEMEUKOBBIX IJIOJOB, KOCTOYKOBBIX
mjaonoB u opexoB. Tor xe cambli MeXaHHU3M, TO €CTb YCKOPEHHUE pa3BUTHUSA
OTHAENSIOEeN TKAaHU MEXIYy IUIOJOBOM YacThI0 WJIM JIUCTOBOH 4YacThi0 U CTeOJIeBOH
YaCThI0 PACTEHUH Takke HMEeT 3HAa4YeHHe JUIsi KOHTPOJHPOBAHHOW naedoiuanuu
NOJIE3HBIX PACTEHHH, B YACTHOCTH XJIOMYATHUKA.

bonee TOro, cokpameHue BPEMEHHOrO HWHTEpPBaJia, B TEYEHHUE KOTOPOro
CO3pPEBAIOT OTAEIbHBIC PACTEHHUS XJOMYATHHUKA, MPUBOIHUT K MOBBILICHHID KAa4eCTBA
BOJIOKHA TIOcJie YOOPKHU ypoxKasi.

A XUMHUUYECKHE MPUMEPHI

XuMHUUecKue CBsI3U, N300pakeHHbIE B BUE CTOJOIOB B XUMHYECKUX (HopMyiax,
YKa3bIBAIOT HA OTHOCUTEJIBHYIO CTEPEOXUMHIO KOJIbLIEBONH CHCTEMBI.

ITpumep 1:

Cunres 1-(3,5-ngudpropdenmn)-3-meTnn-2-okco-a3eTHANH-3-KapOOHOBOMH

kuciotel (Inter A)

CHs CHj
H3C\/Om)\ﬂ/0vCH3 Hscvo\(l\ﬂ/o' Lt
(o} (@] e} o)
1 2

PacTBop runpokcuna TUTUS B BOAE NOOABISAIN MO KAIUISAM K CMECH AUITHII-2-
metunnponanauoara (1) (100.0 r, 574 mmounb), Terparunpodypana (TTP) (200 miu) u
BOAbI (200 MJI) U pEaKIMOHHYIO CMECh MEPEMEIINBAJIH MTPU KOMHATHON TeMIlepaType B
TeueHue Houu. TI'® BrImapuBanu 6 6akyyme U OCTATOK INPOMBIBAJIH NOCPEACTBOM
MeTHI-m-0yTuaoBoro >¢upa. BogHblil pacTBOpP KOHLEHTPUPOBAIHU 6 8AKYYME U
OCTaTOK CYLIUJIHU, 4TOOBI MONy4uTh NpoaykT (2) (51,8 r, Berxox 59%).

1H SIMP: (400 MT'w, D20) & = 4.2 (t, 2H), 3.35 (q, 1H), 1.35-1.20 (m, 6H).
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CHj F NH, CHs |

HschWO_ Lt o+ H3C\/OWN F
e} o) O o
F
F
2 3 4

Cwmech anununa 3 (61,1 r, 473 MMOJIb), TUTUEBOU COJIU 3-3TOKCH-2-METUII-3 -
OKCO-TpOonaHoBoi KUCIOTHI (2) (60.0 r, 395 mMmonab) u TpusTunamus (164 mi, 3 3kB.)
B TT'® (500 mu) oOpabareiBanu aHTUAPUAOM H-IponiaH(POCHOHOBOM KUCIOTHI (427 T

671 mmons, 50% pacteop B sTrinauerare), (T3P, CAS [68957-94-8]), u

2

nepeMeInnBali B TEYEHHE HOYU IIPU KOMHATHOH Temneparype. JlobaBisuin Bony u
PEaKUHOHHYI0 CMECh HKCTPArHpOBAIH 3TUIALETATOM, OPTaHUYECKHE CION MPOMBIBAIH
BOJHBIM PACTBOPOM COJISTHON KucJOoTh! (1 M) u BOOM, CymIuau Hax cyiab(haToM HATPUs
U KOHLEHTPHUPOBAIHU 6 6akyyme. OCTATOK PACTHPAJIH C MPOCTHIM AUU3ONPONUIOBBIM
spupom u punprposanu. Ocrarok cocrout us npoaykra (4) (72.1 r, serxox 71%). 1H
SAMP: (400 MTI'y, CDCI3) 6 =9.9 (brs, 1H), 7.20 - 7.10 (m, 2), 6.60 (m, 1H), 4.25 (q,
2H), 3.40 (q, 1H), 1.55 (d, 3H), 1.30 (t, 3H).

F F
0O o0
e O
F N 0" CH; F N ?
H
CH, o\
4 5 CH3 CH3

K pactBopy atun-3-(3,5-audpropaHununo)-2-MeTui-3-0Kkco-npomnanoara (4)
(72,1 r, 280 mmounb) B numetunpopmamune (200 mur) u kapbonara nesus (75,1 r, 280
MMOJb) nobasisnu auioameraH (182,6 r, 560 MMOJIb) TP KOMHATHOH TeMneparype.
Bo Bpewmsi 3Toro nobasienus: Temneparypa mosbimanach g0 npudn. 40 °C. Cmecs
nepememuBaiu B TeueHue Houu npu 20°C. Jlo0aBnsiiu BOAY U PEaKIHOHHYIO CMeCh
SKCTPArupoOBaU STHJIALETATOM, OPraHMYECKHE CIION MPOMBIBAIN BOJOW, CYIIVIN HAJ
cynb(haToM HATPHsS M KOHLEHTPHUPOBAIH 6 akyyme. Pudm-xpomaTtorpadus
(umkyorekcaH/sTunanerar) obecneunia ceipoit >3Tua-1-(3,5-nudpropphenun)-3-meTun-
2-okco-azeTuauH-3-kapookcunar (5) (49,7 r, Berxon 66%). DTOT mPOAYKT

HCIIOJIb30BaIH O€e3 IOMNOJHUTEIbHON OYUCTKH IS CJ'IGI[YIOH.Ieﬁ craauu.
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F
F
0

’ — AL

0O F N

F N
@M 0"

CHj CHj 3

5 Inter A

PactBop runpokcuna kanus (10,4 v, 185 Mmmoip) B Boge 100aBJIsIIN MO KAIJIsIM K
cMecu u3 3Tui-1-(3,5-nudropdenun)-3-meTun-2-okco-a3zeTuauH-3-kapobokcunara (5)
(49,7 r, 185 mmouns), TT'® (125 mu) u Boas! (125 M), U peakIIUOHHYIO CMECh
nepeMeInBaIN PU KOMHATHON TEMIIEpaType B TCUCHHUE HOUH.

TI'® BpImapuBanu B BAKYyMe€ U OCTAaTOK MPOMBIBAIN MOCPEACTBOM METHJ M-
Oytunosoro >¢upa. BoxHslil pacTBop ycTaHaBiuBanu 10 3HaueHus pH npudin. 1
NOCPEACTBOM PAaCTBOPA KOHLUEHTPUPOBAHHON COJSIHON KHUCJIOTBI M S3KCTPArupOBaIH
STHJIALIETATOM, OPraHUYECKYIO a3y CylInian Hax cyiabdaToM HaTpus U
KOHIIEHTPUPOBAJIH 6 gakyyme. OCTATOK pacTUPAIN C MPOCTHIM JUH3OMNPONHIOBBIM
s¢pupom u unprpoanu. OCTaTOK COCTOSAN U3 MPOAYKTA B BIUAE TBEPAOTO BEIIECTBA
He coBceM Oemoro uBeta (Inter A) (20,5 r, Beixon 46%). 1H AMP: (400 MI'u, AMCO-
d6) 6 =13.3 (brs, 1H), 7.10 - 7.00 (m, 3H), 4.05 (d, 1H), 3.65 (d, 1H), 1.50 (s, 3H).

ITpumep 2:
Cuntes metun-(3S)-3-[[1-(3,5-nudTopdenun)-3-MeTun-2-0KkCo-a3eTUAUH-3 -

kapOonmi]amuno]Oyranoara (1:1 cmech nuacrepeomepoB) — Coenunenue 14

F
F
0 O O CHO
o — /l\JJL CH
OH F
CHj CHs
Inter A 14

K pactBopy kapboHoBoii kuciotsl Inter A (250 mr, 1.04 mMonb) B
numetuiapopmamune (DMF) nobasnsnu kommepdecku 10CTynHbIA MeTHi-(3S)-3-
aMuHOOyTaHoaT (S-romoananuH) runpoxiopun (160 mr, 1.04 mmouns). K
nony4deHHOMy pactBopy nodasysuiu HATU (2-(7-a3za-1H-6en3orpuason-1-mn)-1,1,3,3-

terpamerminyponus rekcaproppocdar, CAS [148893-10-1]), (433 mr, 1.14 mmonb) u
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3ateM aunzonponuiastuiaMuH (0,43 mi). [Tony4yeHHYI0 peakIMOHHYIO CMeCh
NepeMelBaInu NpU KOMHATHON TeMnepaTtype B TeueHue Houu. K peakiuoHHON cMecH
no0aBisiiv BOAY U pacTBop OukapOoHaTa HaTpusi. PeakMOHHYIO CMeCh
SKCTPAarupoOBaId 3TUJIALETATOM, IPOMBIBAIN BOAOH, cymnau (cyiabdaTt HaTpus) u
pPacTBOPHUTEJb BbITAPUBANIN MOA CHUXKEHHBIM JaBjieHneM. CbIpoi NPOAYKT O4YHINAIN
KOJIOHOYHOH XpomaTorpadueii ¢ UCIIONb30BAHNEM STHIIAIETATA B KAUECTBE
pactBopuTes, 4To0bl moay4duth 305 mr (87%) metuin-(3S)-3-[[1-(3,5-gudropdennn)-
3-MeTun-2-okco-a3eTuanuH-3-kapOooHui|amuHo|OyTaHoat B Buae cmecu 1:1
nuactepeomepos). 1H AMP (500 MI'u, Xnopodopm-d) 6 6.9 (m, 2H), 6.8-6.65 (m,
1H), 6.6 (m, 1H), 4.35 (m, 1H), 4.1 (m, 1H) 3.75 +3.65 (2 x s, 3H) 3.5 (m, 1H), 2.55
(m, 2H), 1.7 (s, 3H), 1.25 (m, 3H).

ITpumep 3:

Cunres 1-(3,5-guxnopdenn)-3-MeTHI-2-0KCO-a3eTUANH-3-KapOOHOBOM
kuciotsl (Inter B)

AHanoruuHo cuHTe3y Inter A, OmMCaHHOMY BBIIIE, UCXOAS U3 TUITUI-2-
MeTunnponasauoara, Inter B monyuanu B BUuzie TBEpAOro BELIECTBA HE COBCEM
Oenoero 1BeTa nNyTeM OMbUIeHHs 3TUI-1-(3,5-nuxnopdennn)-3-meTun-2-okco-

azeTuaAnH-3-kapOoKcuiaTa.

Cl
Cl
O

O 0O

O —_— Cl N

Cl N
O—\ CH OH

CHs CHs 3

6 Inter B

PactBop runpokcuna kamus (5,26 r, 93,7 MMoJib) B BOJe JOOABJISIIH MO KATJISAM K
cmecu 3Tui-1-(3,5-quxnopdenun)-3-meTuia-2-okco-a3eTunuH-3-kapookcunara (6)
(28,3 1, 93,7 mmons), TT'®@ (125 mu) u Boxsl (125 M), 1 peakIIUOHHYIO CMECh
nepeMelnBaId NpU KOMHAaTHON TeMnepaType B TedeHne Houu. T1'® Beimapusanu B
BAKyyM€ M OCTATOK NMPOMBIBAJHU MMOCPEACTBOM MeTUI-m-OyTHinoBOro 3¢upa. BoxHsrii
pactBop ycranaBiuBaiu 1o pH 1 mocpencrBom pacTBopa KOHLEHTPHPOBAHHOMN
COJISTHON KHCJIOTBI M 3KCTPArupOBaH 3TUJIANETATOM, OPraHNYecKyo a3y cymuau
HaJ cylnb(paToOM HATPUSI U KOHIEHTPUPOBAIH 8 6aKkyyme. OCTATOK pacTUPAH C

IPOCTBHIM JUHU3ONPONHIOBEIM 3pupom u punbrpoBanu. OCTaTOK COCTOS U3 MPOAYKTA
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B BHJI€ TBEPIOro BemecTsa He coBceM Oenoro mneeta (Inter B) (13,0 r, Beixon 51%) 1H
SAMP: (400 MTI'n, neiitepo-TI'®) & = 7.4 (s, 2H), 7.15 (s, 1H), 4.1 (d, 1H), 3.55 (d,
1H), 1.55 (s, 3H).

Uucteie snanTuomepsl Inter B, (3S)-1-(3,5-guxnopdennn)-3-meTun-2-okco-

5 azeTuAnH-3-kapOoonoByto kucnory (S-Inter B) u (3R)-1-(3,5-nuxnopdennn)-3-metu-
2-0kco-a3eTuAUH-3-kapOoHoBy0 kuciaoty (R-Inter B) monydanu MeTonom XupaabHOM
cBepXKpuTHUeCKO# pmounHoi xpomarorpadpun (CPX).

Hanusie nnst S- u R-Inter B:
(35)-1-(3,5-guxnopdenrn)-3-MeTHI-2-0KCO-a3eTHANH-3-KapOOHOBAasT KUCIIOTA
10 (S-Inter B):
Cl

Q2 o
cl i
20
[a]7 = -68.8° (c = 1, EtOH)

(3R)-1-(3,5-nguxnopdenun)-3-MeTua-2-0Kco-a3eTUAUH-3-KapOOHOBasA KUCIOTa
15 (R-Inter B):
Cl

9 o
”&w

cl CH3

[0]5 = +69.0° (¢ = 1, EtOH)

AOcomoTHas cTepeoxuMus Obllia MPUCBOEHA C TOMOIIBI0 PEHTTE€HOBCKOM
20 KpHCTAJIOTpad Uy MPOAYKTA PEAKIIUHA OJHOTO U3 SHAHTUOMEPOB COEIMHEHHIO

npumMepa 4 (CM. mpuUMep peaKLHu HIKE).
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IIpumep 4:
Cuntes Mertun (1S,4R)-4-[[(3R)-1-(3,5-nuxnoppennn)-3-meTnn-2-okco-

a3eTUANH-3-KapOOHMI |aMIUHO |HUKJIOTIeHT-2-eH- | -kapOokcuiara

HoN
cl 2N, o) o
. / O
0 o O cn ©
N N % N Q
- “OH — CHs Q& cH
Cl CH3 7 o~ 3
Cl
(S)-Inter B 8

K pactBopy kxapbonoBoii kucioTsl (S-Inter B, 10.0 r, 34.5 mMouib) B
numetuiapopmamune (DMF) nobasnsnu metun (1S,4R)-4-amunonukioneHT-2-eH-1-
kapOokcunar (7, CAS 229613-83-6). K nonyuenHomy pactBopy nobasmsinu HATU
(15.0 r, 39.5 mmonp)) u 3arem nuuzonponuiadTunamut (11,7 mu). ITonydeHHy0
PEaKLHOHHYIO CMECh MEePEeMELINBAaIU MPH KOMHATHON TeMIepaType B TeueHue 2
yacoB. K peakumnonHoi cmecu nodasisuma Boay (10 mun). [TonyueHHyo cmech
SKCTPArupOBaIHN STHJIALETATOM, IPOMBIBAIN BOAOH, cymunu (cynbdaTt HATpHSs),
BBINTAPHUBAJIN MO CHU)KEHHBIM JaBjieHueM. ChIpod MPOAYKT OYUILIAIN KOJOHOYHOM
xpomaTtorpaduel ¢ npuMeHEHHEeM 3TUJIAlleTaTa B BUJE PACTBOPUTEINS, YTOOBI
nonyuuth Metu (1S,4R)-4-[[(3R)-1-(3,5-nuxnoppennn)-3-MeTu-2-0KkCo-a3eTHANH-
3-xapOoHui|aMuHO]-IUKIOTIEHT-2-eH- | -kapOokcunar (8, 7,6 r, 55%). 1H AMP (400
MTI'u, Xnopogpopm-d) & 7,25 (s, 2H), 7.1 (s, 1H), 6.7 (br d, 1H), 6.0 — 5.85 (m, 2H),
5.05 (m, 1H), 4.1 (d, 1H), 3.75 (s, 3H), 3.55 (m, 1H), 3.45 (d, 1H), 2.45 (m, 1H), 1.95
(m, 1H), 1.7 (s, 3H).

BricokospdexTunas xxunkoctHas xpomarorpadus: BOXKX-kononka Kinetex
XB C18 1,7 mk (50 x 2,1 mm); anroeHT: aunetonutpus / Boga + 0,1%
TpudTOpyKCcycHas kucaora (rpagueHt ot 5:95 no 100 : 0 3a 1,5 mun. npu 60°C,
rpaaueHT notoka ot 0,8 no 1,0 ma/muH. 3a 1,5 MuHn.).

ITo amanoruu ¢ mMpuMepamMu, OMMMCAHHBIMH BBIIIE, MMOJYYaTH CIEAYIOLIHe
coenunenus popmyis (I), B koropoii R', R® u R? npencrasnsior coboii Bogopox,
UCXOASl U3 KOMMEPUYECKHU JOCTYITHBIX CIOKHBIX AHU3(PUPOB U C UCIOJIb30BAHUEM

KOMMEPUCCKHU JOCTYIIHBIX aMHUHOB!
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Tabnuua 2

B Tabnuue 2 O3HA4vaeT LUKJIOMPOIHII.

B2XX/MC = KoappuuueHT MacCoBOTO 3apsna

Coen. |[R* [R° R* R° [R® R’ N*-X-Y BDXX/
MC
I1 H |[cCI H Cl |H CH 372.7
: Hac O N
O N*
2 H |[C1 H Cl |H CH; N* OH 358.7
H3;C (0]
I3 H |[Cl1 H Cl |H OCH; o N 402.7
14 H |F H F H CH 341
3 Hac/o\rm“\\c H3
(0] N*
15 H |[CI H cl |H CH; N* 384.9
ik
CH,3
16 H [Cl H Cl |H CH; N* 398.9
_0O
0
CH,
17 H |[F H F H CH; N* 353
o
CH,3




Coen. [R* [R’ R’ R°> |[R® R’ N*-X-Y BOXX/
MC
I8 H |[F H F H CH; N*
366.8
_0
0
CH,4
19 H |[CI H Ccl |H CH; N* 396.8
7—_-0
o}
CH,3
110 H |[F H F H CH 340.8
’ HsC/O\n/\/\N*
o)
111 H |[CI H cl |H CH 372.7
’ HsC/O\n/\/\N*
o)
112 H |F H F H CH; N* 364.8
7—_:0
0
CH,
113 H |F H F H OCH; N* 369
g %o
CH,
114 H |CI H Ccl |H CH H 372.5
e g
0O N
115 H |[F H F H CH; o N* [355.0
HsC” \n/\/\/
o)
116 H [Cl H Ccl |H CH; N* 387
0
HaC \ﬂ/\)‘cm
0




Coen. [R* [R’ R* R° [R® R’ N*-X-Y BOXX/
MC
117 H |[F H F H CH; N* 355.0
o)
HsC” Y\)\CHs
o)
118 H |[CI H Cl |H CH,CH; o CHs 387.0
H;C” -
O N*
119 H |[F H F H CH; N*,. 367.0
G.,,’?:O
Qo
CH,
120 H |[CI H Ccl |H CH; N* 396.7
_0
O
CH,
121 H |[CI H Cl |H CH; N* 396.9
7=O
Q
CH,
122 H |[CI H Cl |H 398.9
/A Hac:’o\n/\ﬂ“CH3
O N*
1234 |H |CI H Cl |H CH 372.7
3 H3C/O\[m"\\c H3
O N*
124 H [Cl H Cl |H CH,CH; N* 410.7
7,—_0
)
CH,
125 H [Cl H Ccl |H CH,CH; 0 CHs 386.7
H3C/ o
O N*




Coen. |R® |R° R* R° [R® R’ N*-X-Y BOXX/
MC
126 H |[CI H Ccl |H CHs 398.9
/A *N—<_(O
O—CH,4
274 |H |CI H Cl |H CH; CHs 372,7
*N—<;_<9
O—CH,3
284 [H |[cCI H cl |H CH; CHs 372.7
*N—{L_<?
O—CH,3
129 H [Cl H Cl |H CH,CH; | «\ 410,7
:i% CHs
}—0
o)
130 H [Cl H Cl |H CH,CH; CHs 3867
*N—{L_<?
O—CHj3
131 H |[CI H Ccl |H H CHs
*N-{L_49
O—CH,4
132 H |F H F H CHs 367
/A *N—<_(O
O—CH,4
133 H |[F H F H CH; N
;—OH
o)
134 H [Cl H Ccl |H CN CHs
*N—<;_4?
O—CH,
135 H [Cl H H H CH; CHs 338.8

*
Z
L:

O—CHs




Coen. [R* [R’ R* R° [R® R’ N*-X-Y BOXX/
MC
136 H |[CI H H H CH; N 3629
\q CHy
o)
/4
o)
137 H |[F H H H CH; CHs 323
*N—uo
O—CH,3
138 H |[F H H H CH; N 347
\q oty
o)
o/
139 H |[F H cl |H CH; N 380,9
i\{ CHs
}—0
o)
140 H |F H cl |H CH; CHs 3571
*N—uo
O—CH,3
141 H |[F H CH; [H CH; N 361
\q CHy
o)
O/
142 H |[F H CH; [H CH; CHs 3372
*N—uo
O—CH,3
143 H |[CI H cl |H CF; CHs
*N—uo
—CH,3
144 H |OCF, |H H H CH; CHs 4209
CHF, *N—uo
—CHs
145 H |[CN |[F H H CH; CHs 3479
*N—uO
O—CH,4




10

15

20

25

Coen. |R® |R° R* R° [R® R’ N*-X-Y BOXX/
MC
146 H |OCF, |H H H CH; N 4449
CHF,
CHs
o)
/4
o)
147 H [CN F H H CH; N 371,9
CHs
o)
/4
o)

#: 123 npencrasisieT coOOH OTAENbHBIA U30MEp, MOJYYEHHBIH U3
sHaHTHOYHCTOro S-Inter B.

#: 127 npencransieT coOOH OTAENbHBIA U30MEP, MOJYYEHHBIH U3
sHaHTHO4HcTOro S-Inter B.

#: 128 npencrasisieT coOOH OTAENbHBIA U30MEp, MOJYYEHHBIH U3

sHaHTuouuctoro R-Inter B.

B  Ilpumepsl npuMeHeHUs

I'epbunnnHas akTUBHOCTb coenuHeHult Gpopmynsl (1) Oblya mokasaHa ¢ MOMOIIBIO
CIEAYIOWUX SKCIEPUMEHTOB B TEIJIULE:

B kauecTBe KOHTEHHEPOB AJIS KyJbTUBUPOBAHUS MCIOJIb30BAIH MJIACTUKOBbIE
LIBETOYHbIE FOPLIKH, COAEPIKALINE CYIIIMHUCTBIN NMecoK ¢ npudmausutenabHo 3,0%
rymyca B kauecTBe cyocTtpara. CeMeHa UCCIeqyEeMbIX PACTEHUH BBICEBAJIU OTIEJbHO
A7 KaXXA0Tro BUAA.

JUnst 1oBCXOOBOM 00pabOTKM aKTUBHBIE BEIIECTBA, CYCIEHAUPOBAHHBIC HIIH
SMYJIbTUPOBaHHbIE B BOJE, BHOCUIU HEMOCPEICTBEHHO OCJE NT0CEBA C MOMOIIBIO
Menkopacnpenensromux Gopcynok. KoHTelHepBl OCTOPOIKHO OpPOLIAIH, YTOObI
CTUMYJIMPOBATh NPOPACTaHUE U POCT, a 3aT€M HAKPbIBAJIU NPO3PauUHbIMU
NJACTUKOBBIMHU KOJIMAKaAMH 10 T€X MOpP, OKA UCIBITYeMble PACTEHUS HE YKOPEHUJIUCH.
DTO MOKPBITHE BBI3bIBAJIIO PABHOMEPHOE NMPOPACTAHUE UCIBITYEMbIX PACTEHUN, €ClU
TOJIbKO aKTUBHbBIE BELIE€CTBA HE Hapylllalu €ro.

Jlnst mocneBcxonoBoH 0OpaOOTKH MCIBITYyEMbl€ PACTEHUs CHadasa BhIpALUBAIN
J0 BBICOTHI OT 3 A0 15 cM, B 3aBUCMMOCTH OT M€CTa NPOU3PACTAHUS PACTECHUS, U

TOJIBKO 3aTeM 00padaThIiBaj I aKTUBHBIMH BEIIECTBAMH, KOTOPbIE ObLIH
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CyCHEeHAUPOBAHbBI UM 3MYJIbIUPOBaHbI B BOAE. [IJIs1 3TOr0 UCHBITYEMbIE PACTEHUS UIIU
BBICEBAJIM HEMOCPEACTBEHHO U BhIPALIUBAJIH B OJHUX U T€X K€ €MKOCTSX, UJIU
CHavalla BbIPALIMBAJIU OTJEJbHO B BUJ€ paccalbl U 32 HECKOJIBKO AHEN 10 o0paboTku
Nepeca’kuBajlu B KOHTEHHEPHI AJs UCIBITAHUI.

B 3aBucuMOCTH OT BUAA HCIBITyeMble pacTeHus coaepxanu npu 10 — 25°C unu
20 — 35°C, COOTBETCTBEHHO.

HcnpiTaTenbHplil epuoa IJIUICS OT 2 10 4 Heaenb. B TeueHne 3TOro BpeMeHH! 3a
HUCHBITYEMBIMU PACTEHUSIMHU YXa’KUBAJIU U OLEHUBAJIN UX PEAKLIHIO HA OTAEIbHBIE
00paboTKHu.

OuenuBanue nposonuau no mkajge ot 0 go 100. 100 o3HaUaeT OTCYTCTBUE
BCXOJOB UCIBITYEMBIX PACTEHUN WJIM NMOJHOE pa3pylLI€eHHEe [0 MEHbLIEH Mepe
HaA3eMHBbIX dacTel, a 0 03Ha4aeT OTCYTCTBHE MOBPEXKACHUN WU HOPMAJIBbHOE
TeUYeHHue pocta. Xopomas repOUIuIHasl aKTUBHOCTh JAETCs MPH 3HaA4eHHUs X oT 80 1o
90, a oueHb xOpowmas repOUKUIHAS AKTUBHOCTD JaeTcs NpH 3HadeHusx ot 90 mo 100.

HcneiTyemble pacTeHHUs, HCIIOJIb30BAHHBIE B TEIUINYHBIX 3KCIIEPUMEHTAX,

NpUHAMJICKAJIH K CICAYIOIIUM BUAAM !

Kon Bayer Hayuynoe nasBanue

ABUTH Abutilon theophrasti

ALOMY Alopercurus
myosuroides

AMARE Amaranthus retroflexus

APESV Apera spica-venti

AVEFA Avena fatua

ECHCG Echinocloa crus-galli

SETVI Setaria viridis

SETFA Setaria faberi

ITpu HOpMe BHeceHus 1,000 xr/ra, npuMeHseMOH TOBCXOJOBBIM CIIOCOOOM:

. coenuHeHue I1 mokasano oueHb XOPOIIYIO repOULUAHYI0 aKTHBHOCTD
npotus APESV.

. coequHeHue 11 mokasano oueHb XOPOUIYIO repOUIUAHYIO aKTUBHOCTD

npotus SETFA.
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ITpu HOpMe BHeceHus 0,500 xr/ra, npuMeHAeMOH TOBCXOOBBIM CIIOCOOOM:

] coequnenus 15, 16, 112, 119, 124, 129 noka3anu o4eHb XOPOLIYIO
repOMIUIHYIO0 aKTUBHOCTH poTuB AMARE.

. coenuHeHue I3 mokasano xopouryro repOUIUAHYI0 aKTUBHOCTbh IPOTHUB
AMARE.

. coenunenus 12, 14, IS, 16, 17, 18, 19, 112, 113, 114, 116, 117, 118, 119, 120,
121, 122, 124, 126, 127, 129 noka3anu O4eHb XOPOIIYIO repOULIMAHYI0 aKTHBHOCTH
npotuB APESV.

. coequnenus 13, I11, I15 mokasanu Xxopomyr repOUIHUIHYIO aKTHBHOCTh
npotuB APESV.

. coenunenus 14, 17, 18, 19, 116, 117, 118, 122, 126, 127, 129 noka3anu Oo4eHb
Xopouyr repounuaayw akrusHocth nmpotus ECHCG.

. coequnenus 12, 121, 126, 127 noka3ann o4eHb XOPOWYIO TepOULIUIHYIO

aktuBHocTbh poTuB SETFA.

IIpu HOpMe BHeceHus 0,250 xr/ra, npuMeHAeMOH TOBCXOJOBBIM CIIOCOOOM:

° coenunenus 125, 130, 132, 135, 137, 138, 139, 140, 141, 142 noka3ajiu O4YE€Hb
XOpPOIIYIO repOULUIHYI0 akTUBHOCTD poTuB APESV.

. coequHeHue 142 nmokaszano xOpourywo repOUIMUAHYI0 aKTUBHOCTb IIPOTHUB
ABUTH.

. coennHeHus 130, 136 moka3anu o4eHb XOPOIIYIO repONLIUIHYI0 aKTUBHOCTD
npotus ALOMY.

. coenunenus 136, 137, 138, 139 nokasanu o4eHb XOPOLIYIO TepOUITUTHYIO
akTuBHOCTb IpoTB AMARE.

. coequnenus 132, 142 mokazanu Xopomyro repOUIHUIHYI0 aKTHBHOCTh
npotus AMARE.

. coequnenus 130, 136, 138, I39 nokazanu o4eHb XOPOUIYIO TePOUITUIHYIO
aktuBHocTb npotus ECHCG.

. coenqunenue 141 mokazano xOpomyw repOUIUAHYI0 aKTUBHOCTD MPOTHB
ECHCG.

. coequnenus 125, 135, 140 nokazanu o4eHb XOPOUIYIO repOULHAHYIO

aktuBHocTbh poTuB SETFA.
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. coenquHeHus 141 mokasanu Xopomyr repOULUIHYI0 aKTUBHOCTD IIPOTHUB

SETFA.

ITpu Hopme BHeceHust 1,000 kr/ra, mpuUMEHsIeMOH MOCIEBCXOAOBBIM CIIOCOOOM:

o coennHeHue 131 mokasano o4eHb XOPOIIYIO repOULUIHYI0 AaKTHBHOCTD
npotus ABUTH.

. coequnenus 11, 131 moka3ano odyeHb XOPOMIYIO repOULHAHYIO aKTHBHOCTD
npotus AMARE.

. coequHeHue 11 moka3ano oueHb XOPOIIYIO repOULUAHYI0 aKTHBHOCTD
npotus ECHCG.

. coequnenus 11, 131 moka3ano odeHb XOPOMIYIO repOUIMAHYI0 aKTHBHOCTD

npotus SETVL

ITpu HOpMe BHeceHus 0,500 xr/ra, NpUMEHAEMON MOCIEBCXOIOBBIM CIIOCOOOM:

. coequnenus 16, 112, 121, 129 noka3ann o4eHb XOPOWYIO TepOULUIHYIO
aktuBHocTh mpoTus ABUTH.

. coequnenus 116, 124 nokazanu xopomyro repOUIUAHYIO aKTUBHOCTh
npotus ABUTH.

° coenunenus I3, 14, 15, 16, 17, 18, 114, 116, 117, 118, 120, 126 nokazanu
OUYEHb XOPOIIYI0 TepOULHMAHYI0 aKTUBHOCTb TpoTuB ALOMY.

. Coenunenus 110, I11, 113, I15, 119, 122 noxaszanu Xopomyro repOUIUAHYIO
akTuBHOCTb IpoTUB ALOMY.

° coenqunenus 14, 19, 111, 124, 127, 129 noka3aiu O4e€Hb XOPOUIYIO
repOMIUIHYI0 aKTUBHOCTH MpoTuB AMARE.

. coequnenus 12, IS, I8, 110, 117 nmoka3anu XOpOMYo repOULHIHYIO
akTuBHOCTb NpoTuB AMARE.

. coequnenus 15, 115, 117 nmokasanu o4eHb XOPOWYIO TepOUITUIHYIO
akTuBHOCTb MpoTuB AVEFA.

] coenqunenue 13, 16, 111, 113, 114, 119, 120 noka3zayio XOpomyw
repOMIUIHYI0 aKTUBHOCTH poTuB AVEFA.

] coenunenus 12, 14, 19, 112, 118, 121, 122, 126, 127 noka3anu O4Y€Hb

xopomyi repobunnany aktuBHocTh npotus ECHCG.
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. coequnenus 17, 120 mokazanu Xopomyro repOMLUIHYI0 aKTUBHOCTh NPOTHUB
ECHCG.

° coenunenus 19, 112, 116, 118, 121, 122, 124, 126, 127, 129 noka3anu O4eHb
XOpOIY repOuIHUAHY0 aKkTUBHOCTH npotuB SETVI

. coenmHenus 12, 13, 17, I8, 110, 119 nokazanu xopowmyrw repOuLuIHY IO

aktuBHOCTb poTuB SETVL

ITpu HOopMme BHeceHus 0,250 kr/ra, npUMeHsAEMOH MOCIEBCXOJOBBIM CIIOCOOOM:

. coenuHeHue 147 mokazano OUeHb XOPOIIYIO repOULHAHYI0 AaKTHBHOCTD
npotus ABUTH.

. coequnenus 130, 138, 139, 141 noka3anu 04eHb XOPOLIYIO TePOUITUIHYIO
akTuBHOCTb NpoTuB AMARE.

. coenuHeHue 125 mokaszano xopomyw repOUIUAHYI0 aKTUBHOCTD MPOTHB
AMARE.

. coequnenus 132, 135, 147 nokazanu o4eHb XOPOUIYIO repOULUAHYIO
akTuBHOCTb NpoTuB ALOMY.

. coequHeHue 142 mokazano xOpoUyro repOUIMUAHYI0 aKTUBHOCTb IIPOTHB
ALOMY.

. coenunenus 132, 135, 137, 140, 141, 142 noka3anu 04e€Hb XOPOLIYIO
repOUIUAHYI0 akTHBHOCTH TpoTuB AVEFA.

. coennHeHue 146 mokasano Xopouyo repOUIUIHYI0 aKTUBHOCTD IIPOTUB
AVEFA.

° coeaqunenus 125, 130, 138, 139, 140 noka3aiu O4E€Hb XOPOUIYIO
repOunuanayo aktuHocTh npotus ECHCG.

. coenquHeHue 141 mokazano XOpouyw repOUIUAHYI0 aKTUBHOCTb MPOTHB
ECHCG.

] coenunenus 125, 130, 132, 135, 138, 139, 140, 142, 147 noka3anu O4e€Hb

XOpOIIYI0 repOUIuaHy0 akTuBHOCTh poTtuB SETVIL

IIpu HOpME BHeceHUs 62,5 r/ra, MpUMEHsIeMOH MOCIEBCXOAOBBIM CIIOCOOOM:

. coequHeHue 133 mokazano xopouyw repOUIMUAHYI0 aKTUBHOCTb IIPOTHB

ALOMY.
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. coenuHeHue 133 mokazano oueHb XOPOIIYIO repONLUAHYI0 aKTUBHOCTD
npotus AVEFA.
. coenuHeHue 133 mokazano oueHb XOPOIIYIO repONLUAHYI0 aKTUBHOCTD

npotus SETFA.

ITpu HOpMe BHeceHus 16,0 r/ra, mpuUMEHsIEMOH OCIEBCXOA0BBIM CIIOCOOOM:

. coenuHeHue 136 mokasano oUeHb XOPOIIYI0 repOULUAHYI0 aKTHBHOCTD
npotus LOLMU.

. coenuHeHue 136 mokazano OUeHb XOPOIIYIO repOULHAHYI0 aKTHBHOCTD
npotuB AVEFA.

. coequHeHue 136 moka3ano OUeHb XOPOIIYIO repOULUAHYI aKTHBHOCTD

npotus SETVL
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OOPMVYIJIA U30BPETEHM A

1.  Coenunenus ¢popmyasl (1)

R R® O ()

B KOTOPO¥ 3aMECTUTENIN UMEIOT CIEAYIOIIHE 3HAYEHHUS ;

R' Bomopoxn, (C,-Cs)-ankun, (C3-Cy)-tmkmnoankun, (C;-Cs)-ranorenanxu, (C,-
Cs)-ankenun, (C,-Cs)-ranorenankenun, (C,-C;)-ankunmn, (C,-C;)-rajoreHaiKuHUI,
(C1-Cs)-ankokcu-(C,-Cs)-ankmin, (C;-Cj)-ankokcn, (C,-Cs)-rajoreHaakokcu,

R? Bomopox, ramores, ruapokci, nuaHo, (C,-Cs)-ankmn, (C1-Cs3)-
ranorenankui, (C,-Cs)-ankokcu, (C;-C3)-rajoreHalKkoOKCH,

R’ Bomopoxn, ramorew, HUTpO, ruapokcu, nquano, (C,-Cs)-ankmi, (C,-C3)-
ranoreHankui, ruapokcu-(C,-Cs)-ankun, (C3-Cs)-unknoankmi, (C;-Cs)-
rajoreHnukaoankui, rugpokcu-(Cs-Cs)-uukioankun, (C,-Cs)-ankokcu, (C1-Cs3)-
ranorenankokcH, (C,-Cs)-ankokcukapbonun, (C,-C3) ankenun, (C,-Cs)-
ranorenankenun, (C,-Cs) ankunui, (C,-Cs)-ranorenankunui, (C;-C;)-ankunruo, (C;-
Cs)-ankuncynbpunmi, (C,-Cs)-ankuncynbphoHun,

R* Bomopoxn, ramores, rugpokcu, muano, (C,-Cs)-ankun, (C1-Cs)-
ranorenankui, (Cs;-Cy)-ranorennuknoankui, (C;-Cs)-ankokcu, (C1-Cs)-
rajgorenankokcH, (C,-Cs)-ranorenankenu, (C,-Cs)-ranorenankuumi, (C,-Cs)-
AJIKUIJITHO,

R’ BOmoOpoOx, rajores, HUTPO, rUApOKcuI, nuano, (C1-Cs)-ankmi, (C,-Cs)-
ranoreHankui, ruapokcu-(Ci-Cs)-ankun, (Cs-Cs)-unknoankui, (Cs-Cs)-
rajoreHukaoankui, rugpokcu-(Cs;-Cs)-uukioankun, (C,-Cs)-ankokcu, (C,-C3)-
ranorenankokcH, (C,-Cs)-ankokcukapbonun, (C,-C;) ankenun, (C,-Cs)-
ranorenankenun, (C,-Cs) ankunuin, (C,-Cs)-ranorenankunui, (C;-Cs)-ankunruo, (C;-
Cs)-ankuncynspunmi, (C;-Cs)-ankuiacyabpoHuT,

R® Bomopox, ramoren, ruapokci, unaxo, (C,-Cs)-ankmn, (C;-Cs)-
ranorenankui, (C,-Cs)-ankokcu, (C;-C;)-rajoreHajlkoKCH;

R’ Bonopon, ¢rop, unano, unu (C,-Ce)-ankuin, (C;-Cq)-unknoankun, (Cs-

Ce)-ankenun, (C,-Ce)-ankunmi, (C;-Cg)-ankoKkcH, KaxkAbli U3 KOTOPBIX 3aMeIleH



10

15

20

25

-126 -

NOCPEACTBOM M PagUKaJIOB, U3 IPYIIBI, BKIOYarOmed B ceds gprop, xiop, Opowm, fox,
ruapokcu, nuano u (C;-Cg)-ankokcu;

R® R’ KaXXAbI HE3aBUCUMO BOJIOPOX, rajorex, uunano, unu (C;-Ce)-ankuin,
(C1-Cg)-ankokcu, Kakablii U3 KOTOPBIX 3aMEIIeH MOCPEACTBOM M PaIUKAIOB, U3
IpYIIbL, BKIOYamen B cedst ¢pTop, xyop, Opom, oA, U IUAHO, UITH

R* uR’ 00pa3yloT BMECTE C aTOMOM YIJIepoaa, ¢ KOTOPbIM OHH CBSI3aHBI,
HACBIIIEHHOE, YaCTUYHO HJIH MMOJHOCTHIO HEHACHIIEHHOE TPEX -ISITUYJIEHHOE KOJIBIO,
cojepkaliee, MOMUMO 3TOTO aTOMa yrjieposa,  aTOMOB yIjIepoa U n aTOMOB
KHCJIOPO/A,

X cBa3b (X°) win ABYXBaJeHTHOE 3BEHO M3 TPYIIIIbI, BKIOYAKOMEH B cebs

xh, (X%, (X)), (XH), (X°), u (X°):

1"
R1° R11 R10 R R R R -
P o d R
R12 R13

R1 2 R1 3
X ) )
L0 RMRM R'S Rl g0 R"
}iyff\ }\ /)R1§<R?3\\
o) 06) 06) :

R°-RY  kaxnmbiii He3aBHCHMO Bonopoa, Grop, xyuop, Opom, ioa, TUAPOKCHUII,
wuano, CO,R®, CONRPR?, NR°CO,R®, R?, miu (C;-Ce)-ankui, (C3-Cs)-LUKIOANKII,
(C3-Co)-ankenun, (C,-Ce)-anKuHUI, KaXKIBIH U3 KOTOPBIX 3aMelIeH MOCPEACTBOM m
pamuKaNoB, U3 TPYIIIbI, BKIOYaKUed B ceds GTop, Xymop, Opom, WO, THAPOKCUIT U
uano, win (C1-Ce)-ankokcu, (C3-Ce)-unknoankokcu, (Cs-Ce)-ankenunokcu, (C3-Ce)-
ankuauaokcu, (C-Cs)-ankuntuo, (C,-Cs)-ankuncynsdunmni, (Ci-Cs)-

AJTKUIICYNb( OHUII, KaKIbIH U3 KOTOPBIX 3aMeIleH MOCPEACTBOM M PaaUKaIOB, U3
IpYMIbI, BKIOUYarIeid B ceds ¢prop, xmop, Opom, fon, uunano u (C,-C;)-ankokcu;

Y  BOXOpPOXA, LMAHO, TUAPOKCHUI, Z,

Wiu

(C1-Cp)-ankun, (Cs-Cg)-unknoankun, (C,-C,)-ankenun wiu (C,-Cy;)-ankunm,
KaKIbI U3 KOTOPBIX 3aMEI[eH MOCPEACTBOM M PaaMKAaIOB, U3 TPYIIIIbI, BKJIFO YA e

B ce0s ¢rop, xjop, Opom, Hox, LHMAHO, TUAPOKCHUIL, ORY, Z, OZ, NHZ, S(0).R?,



10

15

20

25

30

-127 -

SO,NR"R?, SO,NR"COR®, CO,R®, CONR"R", COR®, CONR®SO,R? NR'R®,
NRPCOR®, NR?CONR®R®, NR"CO,R®, NR"SO,R® NR"SO,NR°R¢, OCONRR,
OCSNRPR®, PORR" u C(R")=NORS;

Z  Tpex-, 4eThIpeX-, MATU- HJIA MEeCTHYJIEHHOE HACHIIEHHOe, YaCTUYHO
HEHACBIIEHHOE, MOJTHOCThI0 HEHACHIIEHHOE TN apOMAaTHYECKOe KOJbLO, 32
UCKIIIOUeHHeM (eHuIa, KOTOPhIi 00pa3oBaH U3 I aTOMOB yIjIepoaa, N aTOMOB a30Ta, N
aTOMOB C€pbl U N ATOMOB KHCJIOPOZa, U KOTOPBI 3aMeleH M paguKalaMH U3 TPYIIIIbI,
Britodatoweii B ce6st CO,RS, CONRPR", S(0),R?, SO,NRPR?, SO,NR°COR®, COR®,
CONR®SO,R? NRPR®, NR"COR®, NR"CONR‘R®, NR’CO,R®, NR"SO,R*
NR°SO,NR°R®, OCONRPR®, OCSNRPR®, POR'R', C(R*)=NOR®, R®, R®, R° u R, u
P 3TOM aTOMBI CePbl U ATOMBI YIJIEpOAa HECYT N OKCOTPYIII,

R?  (C1-Ce)-anxun unu (C3-Ce)-LUKITOANKHUI, KaKIbIH U3 KOTOPHIX 3aMEINEH
NOCPEACTBOM M PaIMKaJIOB, BRIOPAHHBIX M3 TPYIINBI, BKIHOUamomel B cedst ¢pTop,
xJiop, Opowm, ion, unano, rugpokcu u (C,-Cs)-ankokcu;

R®  Bomopox, (Ci- Cs)-ankokcn wiu RY,

R°  ¢rop, xaop, 6pom, Hox, uuano, ruapokcui, S(0O),R? unm (C1-Cs)-ankokxcu,
(C5-Co)-ankennnokcu unu (Cs;-Cg)-aIKMHUIOKCH, KaKIbIH U3 KOTOPBIX 3aMelleH
NOCPEACTBOM M PagMKaJIOB, BBIOPAHHBIX M3 TPYIIBL, BKIKOUarouel B cedst ¢prop,
xJiop, Opom, unano u (C;-C,)-ankokcu;

R?  Bomopoxn mmn (C1-Ce)-ankui, (C3-Ce)-umknoankun, (C,-Cy)-ankennn, (Cs-
Ceo)-unknoankun-(C;-Cs)-ankun, ¢enun-(C;-Cs)-ankun, pypanui-(C,-Cs)-ankun win
(C,-Cy)-ankuHUI, KQXKABIH U3 KOTOPBIX 3aMeIleH MOCPEACTBOM M PAIUKAaJOB,
BBIOPAHHBIX M3 TPYMNIBI, BKJIOUaro el B cebs Gprop, xaop, 6pom, nuano, CO,R?,
CONRPR", (C-Cy)-ankoken, (C,-Cs)-ankunruo, (C,-Cs)-ankuncynbdurun, (C1-Cs)-
aTKUICYNbGOHMII, GEHUATUO, PEHMICYNbGUHUIT U (EeHUICYTb(HOHNUIT,

R® RY

Rf (C1-Cs)-ankun unu (C,-Cs)-ankokcu,

R"  Bomopoxn mn (Ci-Ce)-ankui, (C1-Cy)-ankokcu, (C3-Ce)-uuxnoankui, (Ca-
Cy)-ankenun, (C1-Ce)-ankokcukapOorun-(Ci-Ce)-ankun, wiaun (C,-Cy)-ankunamn,
KX bl U3 KOTOPBIX 3aMeLIeH MOCPEACTBOM M PaJUKaJIOB, BHIOPAHHBIX U3 CPYIIIHI,
BKJIIOUaroImel B ceds Gprop, xmop, 6pom, nuano, CO,R* u (C-C,)-ankoxcu;

m 0,1,2,3,4unus;

n 0, 1 unm 2;

q 1,2, 3, unu 4,
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1,2,3,4,5 unu 6;

BKJIFOYasd UX NMPUEMIJICEMBIC B CECJIbCKOM XO035HCTBE COJIn, aMUuabl, CJIOXKHBIC S(bI/Ipr

Uiy THO3(upskl, Mpu yCiIoBUH, 4TO coenquHenus ¢popmynsl (I) conepxar

KapOOKCHUJIBHYIO TPYIIMY.

2.
RI

3.
3HaYEHUE:

R2

RS

4.
3HAYEHUE:

R3

RS

5.
3HAYEHHE!

R4

6.
3HAYEHUE:

R7

COC,I[I/IHGHI/Iﬂ Imo 1I. 1, rac 3aMeCTUTECIM UMCIOT CIICAYIOIICC 3HAUCHUC .

BOZOPOJI.

CoenuHenust mo n. 1 unu 2, rae 3aMeCTUTENU UMEIOT CIIeAYyIoIIee

Bonopon, rajoren, (C;-Cs)-ankun,

Bonopon, rajgored, (C;-Cs)-anku.

CoenunHeHus: Mo OAHOMY U3 mIl. | - 3, rAe 3aMEeCTUTENU UMEIOT ClIeAyIoIIee

Bonopon, rajgores, (C;-Cs)-ankun, (C1-Cs)-rajoreHaakokcu;

Bonopon, rajoren, (C;-C;)-ankui, (C,-C;)-rajioreHankokcH.

CoenuHeHus Mo oAHOMY U3 NIl. 1 - 4, rae 3aMeCTUTENN UMEIOT ClIeAyIoliee

BOOOpPOAO, raJIOrCH.

CoenuHeHus: MO OAHOMY U3 TIl. 1 - 5, rae 3aMeCTUTENN UMEIOT ClIeAyIolIee

(C1-Cy)-ankun, uuknonponun, (C,-C,)-ranorenankuin, (C,-Cs)-ankeHun,

(C,-Cy)-ankokcu.

7.
3HaYEHUE:

R®

R®

CoenuHeHus: Mo OAHOMY U3 M. | - 6, TA€ 3aMECTUTENN UMEIOT CIIeAYyIoIIee

Bonopon, rajoren, (C;-C;)-ankui, (C,-C;)-rajioreHankur,

Bonopon, rajoren, (C;-C;)-ankui, (C,-Cs)-rajoreHanku.
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8. CoeauHeHus Mo OJHOMY U3 nm. 1 - 7, rie 3aMeCTUTENIN UMEIOT CleAYIolee
3HA4YCHHE!
X  CBA3b.

9. CoenuHeHus 1o ogHoMy U3 nm. 1 - 8, rie 3aMecTUTeNn UMEIOT CleAyIolee
3HAYEHHE:

X  cBs3b,

Y  (Ci-Cy)-anxun, (C3-Cg)-unuknoankui, (C,-Cg)-ankenun unu (C,-Cg)-
AJIKUHHAIJI, Ka)KI[bIﬁ M3 KOTOPBIX 3aMCIICH MOCPEACTBOM M paagHuKaJIOB, U3 I'PYIIIIbI,
BKJIFOHAKOIIEH B cedst pTop, Xjaop, Opom, Hon, HHUAHO, THIPOKCHII, ORY, Z, 0Z, NHZ,
S(0).R?, SO,NR"RY, SO,NR"COR®, CO,R®, CONR’R", COR®, CONR®SO,R? NR°R®,
NRPCOR®, NR?CONR®R®, NR"CO,R®, NR’SO,R® NR"SO,NR°R¢, OCONRR,
OCSNRPR®, POR'R" u C(R?)=NOR®.

10. CoenuneHus mo ogHoMy u3 nm. 1 - 8, rae 3aMecTUTENN UMEIOT Cleaylolee

3Ha4YCHUE:
X CBS3b,
Y Z;

3

V4 YETBIPCX - UJIN NATUYJICHHOC HACBIIMCHHOC UJIN YaCTUYHO HECHACBIIEHHOC
KOJIbLIO, KOTOpOe 00pa3oBaHO M3 I ATOMOB YIJIEpPOAa U N aTOMOB KUCJIOPOAA, KasKIbIil
U3 KOTOPBIX 3aMELIEeH MOCPEACTBOM M PAJMKAJIOB, U3 TPYIIIbI, BKJIOYAKOIIeil B cels

CO,R®, CONRPR", CONR®SO,R? R®, R®, R® u R,

11. Coenunenus mo m. 1, rae 3aMeCTUTENIM UMEIOT CIIEAYIOIIee 3HAUCHUE

R' Bomopoxn, (C,-Cs)-ankun, (C3-Cy)-umkmnoankui, (Ci-Cs)-ranorenankmi, (C,-
Cs)-ankenun, (C,-Cs)-ranorenankenun, (C,-C;)-ankunmn, (C,-C;)-rajoreHaiKuHUI,
(C1-Cs)-ankokcu-(C,-Cs)-ankmin, (C;-Cj)-ankokcn, (C,-Cs)-rajoreHaakoKcu,

R* Bomopox, ranores, (Ci-Cs)-ankun, (C1-Cs)-ranorenankun, (C1-Cz)-
ankokcH, (C-Cs)-ramoreHajlKoKCH,

R’ Bomopoxn, ramoren, ruapokci, nuaxo, (C,-Cs)-ankmn, (C;-Cs)-
ranoreHankui, (C;-Cs)-ramorennuknoankui , (C,-Cs)-ranorenankokcu, (C,-Cs)-

ranoreHankeHm, (C,-Cs)-rajoreHaJlKnHUI,
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R* Bomopox, ramoren, ruapokcut, unano, (C,-Cs)-ankun, (C;-Cs)-
ranorenankui, (Cs;-Cy)-ramorennuknoankun , (C,-Cs)-ranorenankokcu, (C,-Cs)-
ranoreHankeHu, (C,-Cs)-rajoreHaJlKnHUI,

R’ Bomopox, ranores, ruapokci, uuano, (C,-Cs)-ankun, (C1-C3)-
ranoreHankui, (Cs;-Cs)-ranorenuuknoankui , (C;-Cs)-rajsorenankokcu, (C,-Cs)-
ranoreHaidkeHun, (C,-Cs)-raJoreHalKuHuII,

R® Bomopox, ranoren, (C;-Cs)-anxun, (C1-Cz)-ranorenankun, (C1-Cs)-
ankokcH, (C-Cs)-rasoreHajlKOKCH,

R’ (C,-Cy)-ankun, nuknonpomnui, (C,-C,)-ranorenankui, (C,-C3)-aikeHu,
(C,-Cy)-ankokcu;

R®  Bomopoxn, ranoren, (Ci-Cs)-ankumn, (C1-C3)-ranoreHankun,

R’ Bomopox, ranoren, (Ci-Cs)-ankun, (C1-C3)-ranoreHankun,

X  CBs3b,

Y  Z, umu (C,-Cg)-ankun, (Cs;-Cg)-unknoankun, (C,-Cg)-ankernun unn (C,-Cg)-
AJKWHUJ, KQXKIbIH U3 KOTOPBIX 3aMeIleH MOCPEACTBOM M PagUKaJIOB, U3 TPYIIEL,
BKIrovaromeit B ceds prop u CO,RS;

Z  dYeThIpex-MITUYJEHHOE HACHIIIEHHOE UM YaCTUYHO HEHACHILIIEHHOE
KOJIbLIO, 00pa30BaHHOE M3 I' ATOMOB YrJepoaa, N aTOMOB KHCJIOPOJa U 3aMELIeHHOe
MOCPEACTBOM M PAaJMKANOB U3 FPyIIbl, BKIroUaomei B cedbst CO,R®, CONRPR",
CONR‘SO,R?, R, R, R° u R;

R*  (C;-Cg)-ankun unu (C3-C)-MMKIOANKHI, KAXKABIA U3 KOTOPHIX 3aMEIIEH
MOCPEACTBOM M pagUKaJOB, BHIOPAHHBIX M3 TPYIIbI, BKIKOUar el B cedst Grop,
xJjiop, Opowm, ion, unano, ruapokcu u (C,-Cs)-ankokcu;

R®  Bomopox, unu (C,-Cg)-amkun minn (C3-Cg)-LUKIOANKIN, KaSKAbI 13
KOTOPBIX 3aMeIeH MOCPEACTBOM M PaaMKAaIOB, BRIOPAHHBIX W3 IPYIIIbI, BKIYAO MEH
B ce0s ¢rop, xmop, Opom, o, IMAHO U TUIPOKCH;

R°  ¢rop, xaop, 6pom, tox, nuano, ruapokcun, S(0O),R?* unu (C,-Cs)-anxoxcu,
(C3-Co)-ankennnokcu unu (C3-Ce)-alIKMHUIIOKCH, KKl U3 KOTOPBIX 3aMelleH
MOCPEACTBOM M PaJMKaJIOB, BRIOPAHHBIX M3 TPYIINEL, BKIHOUarouel B cedst ¢prop,
xJiop, 6pom, unano u (C,-C;)-ankokcu;

R°  Bomopox mmm (C-Cg)-ankmn, (C3-Ce)-uuknoankun, (C,-Cy)-ankenun,
denun-(C,-Cs)-ankun mwiu (C,-Cy)-anKuHUI, KaXKIBIH U3 KOTOPBIX 3aMeIleH
NOCPEACTBOM M PaJMKaJIOB, BRIOPAHHBIX M3 TPYIINBL, BKIKOUaroueld B cedst ¢prop,

xJiop, Opom, unano u (C;-C,)-ankokcu;
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Rf (C1-Cs)-ankun unu (C,-Cs)-ankokcu,

RY Bogopoxn uiu (C,-Ce)-ankun, (Cs-Ce)-unknoankui, (C,-Cy)-ankenmn, (C;-
Cs)-ankokcukapOonun- (C,-Ce)-ankun, unu (C,-Cy)-ankuHui, Kaxablii U3 KOTOPBIX
3aMeleH MOCPEeICTBOM M PaAuKajaoB, BBIOPAHHBIX U3 CPYIIbI, BKIOYAKIIEH B cels
¢drop, xnop, 6pom, unano u (C,-C,)-ankokcu;

m O0,1,2 3,4 unmus;

n 0,1 umm 2;

r 1,2,3,4 unu 5.

12. Komnosuuwus, coaepskalasi 10 MEHbIIEH Mepe OHO COEIUHEHHE IO
ogHOMy u3 nmn. 1 - 11, u o MeHbIIeN Mepe OAHO BCIIOMOTaTeJIbHOE BELIECTBO,

0OBIYHOE ST COCTABJIEHUS COCNMHEHUHN IS 3aIUThl PACTEHHH .

13. Kowmmosunus no n. 12, conepskamuasi JOMOJHUTEIbHBIA TepOUINL.

14. IlpumeHeHue cCOeqUHEHMS MO OAHOMY M3 nn. 1 - 11, unu komMnosuuuu no

nn. 12 unu 13 nnst 60ppOBI € HEXENATEeNbHON PACTUTEIbHOCTHIO.

15. Cnocob 60pbp0BI ¢ HEXKENATeTbHON PACTUTEIbHOCTBIO, BKIIOYAIOIIUNA B CeOs
BO31elicTBUE repOULUIHO 3()(PEKTHBHOrO KOJUYECTBA IO MEHbIIEH Mepe OJHOTO
coeAuHeHus no ogHomy u3 nn. 1 - 11, unu xomno3zuuuu no nmn. 12 unu 13 Ha

pacTeHus, UX MOCEBHOW MaTepHas U/WIH UX MECTO MPOU3PACTAHHUS.
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