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AQHTUTPUOKOBOI aKTUBHOCTH, MOJYyYaeMBIX M3 PAaCTHUTEIBHBIX JKCTPAKTOB mopsaka KamycrornperHble
WIM MOJIEKYJ, HUMEIOIINX aHAJIOTHYHYI0 XHMMHYECKYI0 CTPYKTypy. B 9acTHOCTH, aBTOpBI HEOKHIAHHO
MPEIUIOKIIIN HOBOE ITPUMEHEHHE KOMOMHAINH CyTb()OHWI- ¥ CyIb(QHUHIICONEPKAMNX anr(aTnaecknx
DIIIOKO3WHOJIATOB, MX IMOOOYHBIX MPOAYKTOB M CHHTETHMYECKHX aHAJOroB B KauecTBe 3()(EKTHBHBIX
AQHTUTPUOKOBBIX COCTMHEHHUHN C MIMPOKUM CIIEKTPOM JIEHCTBHSL.

IV  L18760C0C
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OYHTULI/IBI JJISI TPEAOTBPAIIIEHIS 1 KOHTPOJISI
I'PUBKOBBIX TATOTEHOB

OBJACTDb TEXHUKH

Hacrosimmee n3zobpetenne oTHocUTCS K 0OMacTH OMOJOrMYecKUX (YHTHIMIOB C IMHPOKUM
CIICKTPOM aHTHrpH6KOBOﬁ AKTUBHOCTH, MOJIYHA€MBbIX U3 PACTUTCIIbHBIX 3KCTPAKTOB IOpPsAKa
Kanycrousernble, wWin MOJIEKYJ, HUMEKOIIUX AHAJIOTMYHYK) XUMHUYECKYK) CTPYKTypy. B
HaCTHOCTH, aBTOPbI HEOKNIAHHO MPEAJIONKUIIN HOBOC MPUMECHCHUEC KOM6I/IHaI_[I/II/I Cy.]'[b(bOHI/I.]'I-
U CyNb(pUHIICOAEPKAIMX aNU(PaTUIeCKUX IIIOKO3UHONATOB, X MOOOUYHBIX NMPOAYKTOB U
CHHTETUYEeCKUX aHAJOroB B KayecTBE O(P(PEKTUBHBIX AHTUTPUOKOBBIX COETUHEHUH C

LIMPOKUM CIEKTPOM AECUCTBHUS.

YPOBEHb TEXHUKHA

IMonynsauust mroneit ysenuuuBaeTcss kaxapldi rog U k 2030 romy AOCTUrHET Okoyio 8,6
MWUIHAPAOB. il monaeprkaHusi BBICOKMX YPOBHEW NPOHM3BOACTBA NUINU (hepmepsl
BBIHY’KICHbI MPUMEHSATb BHEIIHIOK 00paboTKy, Takyl Kak: 1) XHMHYeCKHe NMeCTHIHABI,
UMEIIUe BBICOKYIO 3(()EKTUBHOCTb, NPUEMIIEMYK) CTOMMOCTb, HO OKa3bIBAIOIINE
OTPULIATENIbHOE BO3JCHCTBHE HA OKPYXKAKOMIYIO Cpeay U 3I0pOBbe JIronei; 2)
OHOJIOTHYeCKHe TeCTHIHABI, HE OKa3bIBAIOUINE OTPUIATEIBHOrO BO3IEHCTBHS Ha
OKpPYKAIIIYI Cpedy, HO IEeMOHCTpHUpyroue HUu3kyw 3¢dextuBHocts (MeHee 60 % 1o
CPAaBHEHHIO C CYIIECTBYIOIIUM XUMHUYECKUM MECTULIUIOM) U UMEFOINUE BBICOKYIO CTOMMOCTb.
JT0 nenaer OMOJOrHYECKHEe MECTULUABI HEMPUEMIIEMBIMH JJII MHOTHUX CTPaH M OTKPBIBAET
BO3MOKHOCTH JUIs Pa3pa0OTKHM W BBIXOJA HA PBIHOK HOBBIX OPTaHMYECKHX CPENCTB IS
00paboOTKH, UMEIOIIHNX BBICOKYIO 3((EKTHBHOCTh U MPUEMJIEMYIO CTOMMOCTDb U Oe3BpeIHBIX
IUIsl OKPYKAIOLIEH Cpenbl.

B mocnennune pecstunetusi ObLIH pa3paOOTaHBI HEKOTOPbIE OWMONIOTHMYECKUE MOAXONbI IS
NPeAOTBpALIeHUs B. cinerea B MOJNEBbIX YCIOBUSIX, HApUMep, npumenenue Bacillus subtilis
u Trichoderma harzanium, HO OHU MaJI0O IPUMEHSIOTCS (PepMepaMH MO MPUYHHE UX HU3KOU
s pexTuBHOCTH.

B cenbckom xo3siicTBe 3amanHoi EBpombl MHPOKO NMPUMEHSEMBIMH (DYHTHLHUAAMH TS

OuonpenoTBpaleHNsT SIBISIOTCS Meb U cepa. DOTH (PYHTHLUABI SBISIFOTCSl AOPOTUMH JUIS
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NPUMEHEHHsI M3-32 HEOOXOIUMOCTH TIOBTOPHOTO MPUMEHEHHUS MOCJE KaKAOTO OCAKIEHHSL.
KpOMe TOr0, BBICOKMEC KOHLECHTpPAMU METAJIJIOB B MOYBC OTPHULATCIBHO BJIUAOT Ha
OKPYKAIOLIYIO Cpeny.

CnenoBaTenbHO, CyLIECTBYeT HEOOXOAMMOCTb B OOECIEUEHHH AaIbTEPHATHBHOIO CIIOCO0a,
Oomee mpuemyieMOro Ui OKpPYXKAaroIled Cpeapl, a Takke BBICOKOA((EKTUBHON

npoduakTuaeckoit 06padoTKH MPOTHB rPUOKOBBIX MATOT'€HOB.

I'pubkoBBIE MATOreHBI PACTEHUI MPEACTABJIAIOT COOOW OOHO U3 arpOHOMHYECKHX
BO3/IEUCTBUH, €XErOAHO NPUBOAALIMX K OONbIIMM mnoTepsM muuy. I(PEPEeKTUBHOCTD
IPUOKOBBIX IAaTOT€HOB OOYCJIOBJE€HA WX JIETKMM pAacCeMBaHUEM B IPHPOJE, OBICTPHIM
NPUKPETUIEHNEM K TIOBEPXHOCTH XO35MHA U OBICTPBIM 0Opa30BaHMEM 3apOABIIIEBOH TPYOKH,
CIIOCOOCTBYIOIIEI MPOHNKHOBEHHIO B pacreHus. C Apyroii CTOPOHBI, pacTeHus paszpaboranu
HECKOJIbKO 3aLUTHBIX MEXaHU3MOB IPOTHB I'PUOKOBBIX MATOTEHOB, HATIPHUMED, HEKPOTPO(DOB!
a) MpefOTBpAalLIeHNe NMPOHUKHOBEHUS MATOreHa, O) MOBBIMIEHHBbIE YPOBHH aKTHBHBIX (hopm
KHCJIOPOAA; B) MHAYKLUS 3aIIUTHBIX TOPMOHOB, TAKMX KaK YKACMOHAT, STHJICH, CAIULMIIOBAS
u abcum3oBast KUCIOThL. Kpome TOro, HEeKOTOpbIe pacTeHHst CHHTE3UPYIOT (P)YHIHTOKCHYHBIE
COEIMHEeHHUs, KOTOpPble MPEIOTBPAINAIOT PAa3BUTHE T'PHOOB HA TOBEPXHOCTH PACTEHUIN WU
OCTaHABJIMBAIOT pa3BUTHE 3a0oneBaHus. WaeHTUUKALMS pPACTHTEIbHBIX COSIUHEHHH C
CHJIbHOW  aHTUTPHUOKOBOW aKTUBHOCTBEO MOXKET TMPHUBECTH K pa3paboTKe HOBBIX
Ouonornyecknx (yHrHIHMIOB, TMOTEHIHAIBHO CIOCOOHBIX 3aMEHUTh CYIIECTBYIOLIUE B

HACTOsIIIEEe BPEMsI XUMUUECKHE 0OpabOTKH.

IMopsinox KanycrousetHsie (Brassicales) COCTONT W3 3KOHOMUYECKH BAJKHBIX PACTEHHH,
KOTOpBIE LIUPOKO PACIIPOCTPAHEHBI U MCIOIB3YIOTCS KaK UCTOYHUK MUIMU. BBUIO MOKa3aHo,
YTO 3Ta Trpynna pacTeHHWd CONEPXKUT YHHKAJIbHBIH HA0Op BTOPUYHBIX METaOOJUTOB —
IJIFOKO3WHONIATOB. B mocnenHue pecsaTwieTdst ObUIO TOKA3aHO, YTO TIIFOKO3HHOJATHI

O6J'IaI[aI'OT MMPOTUBOPAKOBbIMHU, IIPOTUBOBOCTIATIUTEIIbBHBIMU U HHCEKTULIUIHBIMHA CBOMCTBAMM.

Hanmpumep, B JPH11139949 A (OGAWA KORYO CO LTD) ommcaHo moJydeHUe
aHTHOAKTEPUAIbHOTO-aHTUTPHOKOBOTO areHTa Oe3 CHJIBHOTO pa3IpaXkarollero 3amaxa, ¢
BBICOKHM IIOPOTOM, HU3KOH JIETYYECThIO U MMEIOIIEr0 MPEBOCXOJHYI aHTHOAKTEPHAIbHYIO-
AHTUTPUOKOBYIO aKTUBHOCTb, NYyTEM KOMIIAYHIUPOBAHHS OIPEIENIEHHOTO COECTUHEHHUS

[oMera]-ankeHUIM30THOLMAHATA WIH OTIPENETICHHOTO COENMHEHUS [omera]-
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ankuinTHoankunnornounanara. CoeanHeHHe [oMeral-aJKeHMJIM30THOLMAHATA, HMEIoIIee
dopmyny: CHrCH(CH2)uNCS [(m)=2-10] (mampumep, 3-OyTEeHMJIN30THOLMAHAT), WJIH
coeMHEeHNe [oMeral-alKuiThoaikmin3oTHouanara, uMmeromee ¢opmyny: RS(CH2)nNCS
[(n)=1-10; R mpencraBnsier coboit 1.4C ankui| (HampuMmep, METHITHOMETHIN30THOLNAHAT),
koMnaynauposanu ¢ nuuein B konmuuectse 0,01 — 100 m.a., npeanoururensHo 1 — 50 m.x,,

WJIU C ar€HTOM Il TUTHEHBI [TOJIOCTU PTa B KOHUEeHTpauuu npuMmepHo 0,01 — 100 m. 1.

Ananornuno, B JPH11246319 A (OGAWA KORYO CO LTD) omnucaHo moyiydeHHe
AHTUMUKPOOHOTO M aHTHUIPHOKOBOIO areHTa, KOTOPBIH MOXET 3HAYMTENbHO OCJIa0OHUTh
pa3ipakaroIliMii 3armax ¥ MOXKET NPUMEHSTHCS C Pa3IMYHBIMU BHIAMHU HAIUTKOB U IIHIIH,
Onmaronapsi IPUMEHEHUIO OIPENENEHHOro [oMeral-ankuicynbQUHUIAIKWIN30THOLAHATA B
Ka4eCTBe AKTHBHOTO MHIPEIUEHTA. YKa3aHHbIH aHTHOAKTepHAJIbHBIH M aHTHTPUOKOBBIN
areHT  comepXkuT  [omera]-amKuICyIb()UHUIANIKUIN30THOLMAHAT, IpeCTaBIEHHBIN
dopmynoii: R-S(O)-(CH2)n-NCS (n pasen 1-10; R mpencrasnsier coboii 1-4C ankun). B
OJHOM U3 BapHUAHTOB peaNu3alMyd JTOT M30THOLMAHAT TpPEACTaBIsieT coboit  3-
METWICYIb(UHUINPONUIN30THOLIMAHAT,  O-METHICYIbQUHIIIPONMIN30THOLMAHAT — WIIN
nopoOuele coenuHeHus. CoenuHenne ¢opmynsl I, rme n cocraBiser <=7, BXOIUT B
apoMaTU4eCKHe KOMIIOHEHThI XpeHa, HO coaep:kaHue ero Huskoe. CoenuHeHHe yKa3aHHOU
(bopMyJIBI MONYYAIOT MyTEM OKUCIICHHUS IEPOKCUIOM [OMera]-MeTUITHOANIKHIIN30THOLIMAHATA

dopmyabr: CH3S-(CH»)o-NCS.

B JP2000086414 A (KINJIRUSHI WASABI KK) omnucano nosy4yeHHe aHTUMHUKPOOHOTO
areHTa, COJAEPIKAIlero AapOMAaTHYECKUH KOMIIOHEHT XpeHa B KayeCTBE aKTUBHOIO
UHTPEINEeHTa, OCOOEHHO TMOKA3bIBAIOIIETO CIEKTP aHTHOAKTEPUAJbHOW AaKTHBHOCTU B
IIUPOKOM  JMama3oHe oOT rpuboB 10  OakTepuii, ¥  MPOSBISIOIIETO  CHJIbBHOE
OaKTeprOCTaTUYeCKOe M aHTHOAKTEpHAJbHOE NEHCTBHE AaKe NPH UYPE3BBIYAIHO MaJOM
COIEpPKAHUU apOMATHYECKOrO KOMIIOHEHTA. ATEHT COIEP)KUT, B KadyeCTBE AKTUBHOTO
UHTPEIUEHTa, aPOMATUYECKUI KOMITIOHEHT XpPEeHa N-METHIICYJIb(OHUIATKUIN30THOLHAHAT U
onuH mwin 0ojee apoMaTHYECKNX KOMIIOHEHTOB XPEHA, BBIOPAHHBIX U3 TPYIIIBL, COCTOSIIECH
u3 N-METHJITHOAKIIIN30THOLIHAHATA, N-METHICY b MHUIATKAIN30THOLIIAHATA u
TMITN30TUOLIMAHATA. ATEHT COAEPIKUT, B KAUECTBE aKTUBHOIO HHTPEINEHTA, OJHOBPEMEHHO
apoOMaTU4eCKHe KOMIIOHEHTbl ~ XpeHa  N-MeTHJITHOAJKHJIM30THOIMAHAT W n-

METUJICYIbQUHUITATKMIN30THOLIAHAT.
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K. GILLIVER "The Inhibitory Action of Antibiotics on Plant Pathogenic Bacteria and
Fungi", («MlHrubunpyrommee aeicTBre aHTHOMOTUKOB Ha NMATOT€HHBIE [Tl PACTEHUN OakTepuu
u rpude») ANNALS OF BOTANY ., Tom 10, Ne 3, 1 mrons 1946 (1946-07-01), cTp. 271-282,
XP55512767, GB ISSN: 0305-7364, DOI: 10.1093/oxfordjournals.aob.a083136; coobmaer o
IpUMepe aHTArOHU3Ma MEKAY MHUKPOOPTaHU3MaMH IOYBbI M TATOT€HAMHU PACTEHUMN, KOTOPbIE
ObUIM M3y4YeHBI 32 MHOTHE TO/IbL, M B HEKOTOPBIX CITydasx ObLIN pa3paboTaHbl OMOIOTHYECKHe
METO/bl KOHTPOJs Haj 3aboneBanusMu. OnpeneseHHble aHTUOMOTHYECKHE BEIECTBA ObLIN
BbIJEJIEHbl W3 KYJbTYpalbHBIX (UIbTPATOB rpuOOB, OakTepuii M aKTUHOMHUILIETOB, HU
HEKOTOpble M3 HHUX I0KA3aJlM AHTArOHUCTUYECKOE MAEWCTBHE B OTHOIIEHHHM OPraHH3MOB,
BbI3BIBAIOIIMX 3a00ieBaHusi pacTeHuil. B dacTHOCTH, OBUIO OTKPBITO aHTUIPHOKOBOE

NEUCTBUE XEUPOJINHA.

B pabore T Sotelo et al. "In vitro activity of glucosinolates and their degradation products
against Brassica-Pathogenic bacteria and fungi" («AKTHBHOCTB in Vitro TNIFOKO3WHOJATOB U
NPOAYKTOB MX pacraja B OTHOLIEHWH MATOTE€HHBIX JUI pacTeHui pona Brassica Gakrepuii u
rpudosy), Applied and Environmental Microbiology, 1 siuBapst 2015 (2015-01-01), ctp. 432-
440, XP55512754, DOI: 10.1128/AEM.03142-14, uenp paboOThl COCTOsIA B OLIEHKE
ououmaHoro nevicteus 17 riroko3unonatos (I'3J1) U mpoayKTOB rUAPONIN3A TIFOKO3MHOIATOB
(IIT'T), 1 MeTaHOJBHBIX HKCTPAKTOB JIMCTHEB Pa3IM4HbIX oborameHHbIX ['3J1 kynpTyp pona
Kanycra Ha mogaBiieHre pocrta in vitro aByx OakrepuanbHbix (Xanthomonas campestris pv.
Campestris u Pseudomonas syringae pv. maculicola) u nByx rpudkoBbsix (Alternaria brassicae
u Sclerotinia scletoriorum) narorenos pacrenuii poga Kanycra. I'3JI, III'T u MeTaHoNbHBIE
SKCTPAKThI JINCTbEB WHTHOMPOBAIM Pa3BUTHE HCCIEIOBAHHBIX MATOTECHOB IO CPABHEHHUIO C
KOHTpOJeM, U 3(dexr Obul 10303aBUCUMBIM. B 4acTHOCTH, B JAHHOM JAOKYMEHTE OIHCAHO

MPOTUBOTPUOKOBOE JIeHCTBHE CyJiopadaHa.

B pabore L. DROBNICA et al. "Antifungal activity of Isothiocyanates and related
compounds" («KAHTHUTpHOKOBOE NEHCTBHUE M3OTHOIMAHATOB U POACTBEHHBIX COEIUHEHUI),
APPLIED MICROBIOLOGY, Ttom 15, Ne 4, 1967, ctp. 701-709, npencraBieHbl pe3yJIbTaTh
U3yYeHUsT AHTUTPUOKOBOTO IEHCTBUS MPOU3BONHBIX M30THUOLMAHATOB OupeHmnta (rpymnma
«A»), crunbbeHa («By»), azobenszona m OenzonasonadranuHa («C»), Hadrammua («D») u

APYTUX TOJHKOHACHCUPOBAHHBIX apOMaTHUecKuX yriesomoponos («E»). M3 Bcex 48
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U3yUYEHHBIX COEAMHEHUH aHTUrpUOKOBas AaKTHBHOCTh HAONIO#Ajach TOJNBKO Cpenu
coenquHenuii rpynn A u D. Ilpoussomubie rpynn B, C u E umenu kpaiiHe HM3KYIO
PacTBOPUMOCTD B BOZI€ U OUEHBb OOJBIINE MOJIEKYJIbL, B PE3YJIbTATE OHHU, BEPOSITHO, HE MOTJIU
NPOHMKATh B CIIOPBI WJIM MULENUIH TprOOB. BBUIO BBIABUHYTO MPEANOJIOKEHHE, YTO IPYIIIa
-NCS He mnposBuia CBOK aKTHMBHOCTb. B 4YacTHOCTH, B JaHHOM JAOKYMEHTE ONMCAaHO

aHTUTPUOKOBOE NIEHCTBHE TIIFOKOXEHPONINHA, TJIFOKO3PU30JIMHA U TIIFOKOOEpTepOrHa.

DE 17 93 450 A1 (PHILIPS NV) otHOCHTCS K (YHTUIIUAHBIM KOMITIO3ULIUSIM, COJEPIKAIIUM
OTIpeNleNIeHHbIe THUOLIMAHATBI, T.€. CYJb(QUHWUI- WIN CyJb(OHWIMETUICHPOAAHUIBL, U K

criocobam MOJIYHYCHHs U 3allUThI paCTeHI/Iﬁ OT 3apaKCHUs MJICCCHBIO.

OnHako coxpansiercsi HOTpeOHOCTh B 00eCTIeYeHHH MOJIEKYJI, Oe3BPEIHbIX ISl OKPYKAOIIeH
cpenmpl, HO JEMOHCTPUpPYIOLIMX Oosee cuibHOE (YHIMTOKCHYECKOE HEeHCTBHE U

AEeWCTBYIOIIMX Ha OoJIee MUPOKUH psii IPHOKOBBIX MATOTEHOB.

KPATKOE OIUCAHUE U3OBPETEHUA

B Hacrosimmem wu3oOpeTeHHHM aBTOPBI HASHTHU(GHUUUPOBATM KOMOWHAIMIO CYJIbQOHUI- |
Cynb(GUHIICOAEPKAIUX aTru(PATHUECKUX TIIFOKO3HHOIATOB, JEMOHCTPHPYIOIIYIO CHIIBHOE
(PYHIHUTOKCHUYECKOE NEHCTBHE HAa MIMPOKUN Psii TPUOKOBBIX MATOr€HOB. DTy KOMOMHALIMIO

MPOAYKTOB MOHO MPHUMEHATD B KAUECTBC HOBOI JJUHUH OHMOJIOTHYECKUX (bYHFI/IL[I/II[OB.
OnHOll W3 3amad  HACTOSIIEro HM300peTeHHs sBisgeTCss oOecreueHue NPUMEHEHHUs

KOMITO3ULIH, COAeprKalleil KOMOMHALMIO 110 MEHbINEH Mepe ABYX COCOUHEHUH, BHIOPAHHBIX

U3 coenuHeHui odruei popmysl I:

rae:
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Z npencrasisier coboit Hutpun (-CN), Ttuwommanat (-SCN) wiM H30THOLIMAHAT

(-N=C=5);

X,Y npexacrapnsitoT coOOH, HE3aBHCUMO APYT OT ApPYyra, HemoaeneHnyw napy win O, npu
YCJIOBHH, YTO IO MEHBIIEH Mepe OANH U3 ABYX X Wi Y mpezacrasisier codoit O,

R1, R; mpencraBnsror coOoii, HE3aBUCUMO Ipyr OT apyra, H, HachleHHBIH JTHHEHHBIH,
nUKInaeck it nian passersieHHbIH (C1-Ce)ankm,

A, C mnpexacrapisitoT cOOOH, HE3ABUCUMO APYT OT APYra, KOBAJIEHTHYIO CBSI3b, HACBIIICHHBIN
158)07¢ HEHACBIIIEHHbIN JIMHEWHBIMH, LUKIIMYECKUH, CIUPOLUKIINYECKUH,
OMIMKITMYECKUN, TOTUIUKInYeckuii win pa3sersieHHbIN (C1-Cg)amkmi, Cs-apui,

B npencTaBisier coOOW KOBaJ€HTHYHO CBsi3b, HACBIIICHHBIA WM HEHACHIIEHHBIH
JUHEWHBIN, MUKIMIECKUH, CIUPOLUKIMIECKUN, OULUKINIECKUH, MONMUIHUKINISCKUN

nnu passersieHHbIH (C1-Cg)ankun, Ce-apu;

IPU YCJIOBUH, YTO MO MeHblnel mepe oauH u3 A, B mmm C ornnuaeTcss OT KOBaJeHTHOH
CBs3H,
U XapakTepu3yrolleecs TeM, YTO IO MeHbIIeH Mepe ABa COCOMHEHHs B KOMOWHAIMU

CozepIKar:

1) mo meHbLIeH Mepe OnHY TpymIy Z, NPEeACTABJISIOLIYI COOON H30TUOLMAHAT, W/WIH,
2) mo MeHbIIel Mepe Be Pa3IMYHbIX CTENIeHN OKHUCJICHHUS aTOMa Cepbl, W/ WJIH,

3) 1o MeHbLIeH Mepe Pa3TNYHYIO JUIMHY yriepoaHou nenu ¢pparmenta -A-B-C-,
IUIS1 IPEAOTBPALICHUS WIN JIEYCHUS TPHOKOBBIX IMATOTCHOB Y PACTCHUN.
Jpyroii 3agadeli HACTOSIIETO U300PETEHHUSI SIBJIIETCS] O0eCTieueHne KOMITO3UIIH,
cozeprKalieil KOMOMHAILIMIO COEIMHEHHH COTIACHO HACTOSIIEMY H300PETEHUIO, JIs

MPUMEHEHUA B criocobe NpeAOTBPALICHUSA WIIH JICUCHNA MHUKO30B Y UCJIOBCKA UJIN JKUBOTHBIX.

Jpyroii 3agaueli HACTOSIIETO H300pETeHUs SBIISIETCS oOecnieueHne PyHTULIUTHON

KOMITO3ULINH, COAeprKaleil KOMOMHALIMIO COEIMHEHHH COTJIACHO HACTOSIIEMY H300PETEHHIO.
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HaCTOﬂH.Iee I/1306peTeHI/Ie TAKXKE€ OTHOCUTCHA K MUIIC, HAIMUTKY WKW arcHry AJisi TMI'UCHbI
MnoJIoCTU  pTa, COACPNKAILIUM BbILHGYKasaHHbIﬁ aHTHFpH6KOBbIﬁ ar¢Hr, a HWMCHHO

(GYHrHIUIHYIO KOMITO3ULUIO.

Jlpyrue 3amauu U MperMyLIeCTBa HACTOSIIEro H300peTeH st OYAyT MOHSTHBI CIIEHATICTY B
TaHHON 00JacTH TEXHMKM NPU PACCMOTPEHHH MOCJEAYIOLIEro MOAPOOHOrO OMHCAHUS,
MIPUBEAEHHOIO CO CCBhUIKAMHM Ha CIENYHOLIUE WIUIIOCTPATUBHBIE YEPTEXKH, U MPUIAraeMou

bopmybl H300pETEHMS.

KPATKOE OIIMCAHHUE YEPTEXEN

@durypa 1: npexacraBnsier HOBbIH HMIACHTU(GHULUUPOBAHHBI BTOPHYHBIA MeTabONUT Ha
MIOBEPXHOCTH KOTHJIEZIOHOB fad?2-3. (A) Xapakrepuzauus 7-
MeTUICYIbQOHUITeNnTUINIIOKO3NHOMaTa.  Habmomanmu won (M-H)™ ¢ m/z  494,0823,
cooTBeTcTBYIOImUil MonekyssipHoi (opmyne CisHxoNO11S; (pacuerHas macca 494,0824,
norpewmwHocts 0,1 m/la). Takke mpuCyTCTBOBAI MOH OCHOBHOTrO (hparmeHTta ¢ m/z 96,9599,
TUMUYHBIA U cynbdaTtHOoro ¢parmenta. He cooOmanock 00 M3BECTHBIX COEIUHEHHUSX C
monekyssipHoit popmyioit C1sH29NO11S3, HO mosydeHHble JaHHBbIE JAIOT BECKHE OCHOBAHUS
NPEeAToNararhb, 4TO 3TOT MeTaboHUT NPEACTaBJISIET coboi 7-
METHJICY JIb()OHUJITENTHIINTFOKO3UHOJIAT, HOBBIN TIFOKO3WHOJIAT, MPEACTABISIOMUNA coOoi 15-
yriaepoaHsiii  aHanor  8-meruncyibpoHmwioktwirmokodunonata  (CisH3i1NO11S3).  (B)
Unentndukanys HOBOTO MIFOKO3MHOJATA, U30HPaATEIbHO MPUCYTCTBYIOLIETO HA TIOBEPXHOCTH
KOTWJIEIOHOB W TiepBbIX Hactosmux juctbeB AT u fad2-3. OrtHocurenvHOe oOwime 7-
METUJICYJIb()OHUIITENTHIINIFOKO3MHONIATa  HAOMIOAAIOCh B M3OMPOIAHOJBHBIX CMBIBAX C
MOBEPXHOCTH 7-THEBHBIX KOTWJIEJOHOB H 14-THEBHBIX JIMCTbEB. Benu4yuHbl OMMUOOK
NPEACTABISIIOT CPEeNHUE 3HAuUeHHsl MO 4eTbipeM OwmosorndeckuMm nostopeHmsiM (£ CO),
KAl u3 nyna B = 980 BcxomoB. CTaTUCTUYECKYIO 3HAUYMMOCTb B IOMApPHOM CpPaBHEHUU
oueHuBanu no kpurepuro CteromeHTa, rae ** p> 0,01; *** p < 0,001. (C). Xumuyeckas
CTPYKTypa 7-MeTHICYIb(POHMITENTIIITTFOKO3UHOJIATA. (D) Crpykrypa 7-

METUJICYTb()OHMIITeNTUIIN30THOLIMAHATA.

HHOJAPOBHOE OIIMCAHUME U3OGPETEHUSA
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Xots crnocoObl U MaTepHaJIbl, AaHAJIOTUYHBIE WM SKBUBAJICHTHBIC ONMMCAHHBIM B HACTOSLIEM
JOKYMEHTE, MOKHO NPHUMEHSTb @pPU MNPAKTHUYECKOW peaJn3aluyd WIM TEeCTHUPOBAaHUU
HACTOSIIEr0 M300peTeHHs], TMOAXOMAIINE CHOCOOBI M MaTepuasbl OMHMCaHbl Hibke. Bce
nyOJNMKaluy, 3asBKU HA MATEHTHI, TATEHThl U JPYTUe MPHUBEIECHHbIE CCHUIKH BKIFOYEHBI BO
BCEH MOJHOTE MOCPencTBOM cChUIOK. OOCyxnaemple MyOMUKAILUN U 3asiBKU IMPEICTaBIEHBI
UCKJIFOUMUTENIBHO JUIsl UX PACKPBITHsI paHblIe AaThl MOJA4YU HACTosLed 3asiBku. Huyto He
JOJDKHO PacCMaTpPUBATBCS KaK JOMYIIEHHE, YTO HACTOsIIee N300peTeHHe He MPENOCTaBISIeT
NpaBO Ha NPOTHUBOIOCTABIEHHE WCTOYHMKA HMH(pOpMaumu c Oojee paHHUM NPUOPUTETOM
TAKOM myOJMKalMM B COOTBETCTBHM C TNpEeAIIecTBYIOIIMM u3zoOpereHneMm. Kpome Toro,
MaTtepuasbl, CIIOCOOBI W TPUMEPBbI  SABISIOTCS TOJNBKO HIUTIOCTPATUBHBIMU U HE

NpeaAHa3HAYCHbI CJIYKUTh OrpaHUYCHUCM.

B caydyae xondaukta mnpeumymecTBo OyneT HMMETh HACTOsIIEe ONUCAHWe, BKIIIOYAs
OTIpeAENIeHUsI.

Ecnu He yka3aHO MHOE, BCE NMPUMEHsEMbIE TEXHUUECKHUE U Hay4YHble TEPMUHBI UMEIOT TE K€
3HAYEHHsI, KOTOpble OOBIYHO MOHHMAET CIELHANUCT B TOW O0JACTH TEXHUKH, K KOTOPOMY
OTHOCHUTCSI HacTosilee H300peTeHne. B HacTosieM OMUCAHUU CIEAYIOLINE OMNpeaeIeHHUs

MPUBCACHBI C LICJIBIO o0JieryeHusi TOHUMAaHHsI HaCTOALIETO I/1306peTeHI/I$[.

TepMI/IH «KCOAEPKUT» B LICJIOM IIPUMEHSAOT B CMBICJIC BKIIFOUCHUS, TO €CTh B HCM OOITYCKACTCA

MPUCYTCTBUEC OOHOT'O HUJIHU oonee IMPU3HAKOB UJIKN KOMIIOHCHTOB.

B ommcanuu u Gpopmysie nzodbpererns GopMbl €TMHCTBEHHOTO YHCIIA BKIIIOYAIOT YKa3aHHE HA

MHOXKECTBCHHOEC YHCJIO, €CJIM KOHTEKCT sIBHO HE NIPCAIINCHIBACT MHOE.

IIpucyTcTBHE B HEKOTOPBIX CIy4asx PACIIUPSIOLINX CJIOB U BBIPAKEHUH, TAKUX KaK «OAMH
wii 0oJiee», «I0 MEHbIIEH Mepey», KHO He OrPAaHUYMBASChY» U MOJOOHBIX BBIPAKEHHUH HE
JOJDKHO O3Ha4aTh, 4TO Oojiee y3Kuil cirydail mpearnosaraeTcsi Win Tpedyercs B Tex CIydas,

Koraa HOI[O6HI:>I€ paCcivpArOINE BIPAKECHNUA MOTYT OTCYTCTBOBATD.

TepMI/IHbI ((Cy6”beKT>> HUJIN «MAalUEHT» XOpOIIO H3BCCTHHI B JTaHHOM 00JIACTH TEXHUKU H
HUCIOJIB3YKOTCA B3aMMO3aMCHACMO IJIA 0003HaYEHHST MJICKOIIMTAKOIIETO, BKJIKOYaA co6a1<y,

KOIIKY, KpPBICY, MBIIb, O0€3bsHY, KOPOBY, JIOLIaJab, KO3y, OBLY, CBHHBIO, BepOIrOma w,
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Haubosiee MPEeNNnOYTUTENbHO, YeJOBeKa. B HEKOTOpBIX BapHaHTaX peaju3alud CyObekT
MpencTaBisier coOOl HyKIAIOINErocs B JICUEHUH CyObeKkTa Wi CyObekTa ¢ 3a0oJieBaHUEM
win HapymenneMm. OQHAKO B IPYTrUX BapUAHTaX peaU3aliy CyObEeKT MOXKET MPENCTaBISTh
co0oit HopMajbHOTO CyOBekTa. TepMuH He 0003HAYaeT KOHKPETHBIA BO3PACT Wi Mo To
€CThb YKaSaHHbeI TEPMHH OXBATbIBACT B3POCJIbBIX W HOBOPOXKACHHBIX CY6’beKTOB, MYKCKOTO

HJIN JKCHCKOI'O I10J1a.

Tepmua «3¢p(}eKTUBHOE KONUYECTBO» OTHOCUTCA K KOJWYECTBY, HEOOXOIUMOMY MJIst
AOCTHOKEHUS (PU3UOJIOTHYeCcKoro aercTeus. Pusnonorudyeckoe NeHCTBHE MOXKET JOCTHIaThCs
MyTeM INPUMEHEHUs] OAHON 103bl UM MyTE€M MOBTOPHOIO MPUMEHEHUs 03. BBoguMble 103b1
MOTYT, KOHEYHO, BapbHUpOBaTbCS B 3aBHCUMOCTH OT M3BECTHBIX (DAKTOPOB, TaKHUX Kak
¢du3nonornueckre XapaKTepUCTUKH KOHKPETHON KOMITO3ULIMH; BO3PACT, COCTOSIHUE 3[J0POBbS
U Macca CyObeKkTa; IpUpoJa U CTENeHb BBIPAKEHHOCTH CHMITOMOB, BHJ CONYTCTBYIOIIErO
JEYEeHUs, YacTOTa JICYEHUs, W JKeJlaeMoe JeiCTBHEe, M MOIyT OBbITb YCTAaHOBJIEHBI

CTIEIIUAIMCTOM B JaHHOM 00JIaCTH TEXHUKH.

«['pub» mpencrasniser coOOi 3yKapUOT, KOTOPBIA MepeBapuBaeT MHILY BOBHE M BCACHIBAET
MIUTATENIbHBIC BEIIECTBA MPSIMO Yepe3 CTEHKH KJIETOK. BONBIIMHCTBO TpuOOB Pa3MHOKAIOTCS
CIOpPaMU U UMEIOT TeJIO (TaJJIoM), COCTOSLIee M3 MHKPOCKOIMHUYECKUX TPYyOUaThIX KIETOK,
Ha3biBaeMbIX Tuamu. ['pubsl reTepoTpodHbI U, MOJOOHO KUBOTHBIM, MOJYYAKOT YIJIEPOA U
SHEPTHI0 U3 APYrHX OpraHu3MoB. HekoTopwie rprObI MONyYarOT MUTATEIbHBIC BELIECTBA U3
JKUBOTO XO3sIMHA (PACTEHUSI WJTH KUBOTHOT'O) M HA3bIBAKOTCS OMOTpodaMu; Ipyrue mojJydaroT
ITUTATENIbHBIC BEIIECTBA U3 MEPTBBIX PACTEHUH MIIH JKUBOTHBIX U HA3BIBAKOTCS carpoTpodamu
(canpoutsl, canpobsl). HekoTopbie rpuObl 3apaskar0T KUBOTO XO35TMHA, HO YOUBAIOT KJIETKU

XO03s1MHa OJIs1 MMOJIYYECHUS MUTATCJIbHBIX BEIIECTB, OHHU HAa3bIBAIOTCA HerOTpO(I)aMI/I.

«[TaToreHnble TpuOBI», TakKe HA3bIBAEMble «TPUOKOBBIMH IATOTEHAMHY», MPEACTABISIOT
coboli TpuObI, BBIBBIBAIOLINE OONE3HH PACTEHHH, JIIOAEH M JAPYrUX OPTaHU3MOB.
Mpubnmsurensro 300 BHIOB TpuOOB M3BECTHBI KaK IMATOTEHBI 4YeJoBeKa. L3yueHue
IpUOKOBBIX TATOT€HOB YEJIOBEKa HA3BIBAIOT «MEIULIMHCKOW MHKOJOTHEW». XOTs TpHOBI
NPEACTABISIIOT ~ COOOH  3YKApUOTBI,  MHOTHE  TAaTOT€HHblE  TPHUObI  SIBIAIOTCSA
MUKpoOpranuzMami. M3yuenne rpuboOB M JPYrHX MHKPOOPTAaHM3MOB, MAaTOTE€HHBIX IS

pacTeHul, Ha3bIBAIOT NATOJOTUEN PACTEHUN.
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CywmecTBylOT TBICSYM BHIOB TATOT€HHBIX [UII PAcTeHUH TpUOOB, KOTOpPBIE B CyMMe
oTBeTCTBEHHBI 32 70 % m3BecTHBIX OonesHel pacreHuil. [laToreHHble Al pacTeHW TPHOBI
SBJIIIOTCSL TAPAa3UTaMH, HO HE BCE MAPA3UTHPYIOIIHE HA PACTEHHSX TPUOBI TAaTOTE€HHBI.
[Tapasutupyromme Ha pacTeHUAX TPUOBI TOJNTYHYAOT MHUTATEJIbHBIE BELIECTBA U3 JKUBOTO
pacTeHMsI-X035IMHA, HO PACTEHHE-XO035MH He 0053aTeIbHO Pa3BUBAET KaKHe-ITUOO CHMIITOMBI.
ITaTorennble ansi pacTeHU TpuOBl SABISAIOTCS MMapa3sUTaMH U BBI3BIBAIOT 3a00JI€BaHUE,

XapaKTepH3YIOIeecss CHMITOMAMU.

«DYHTUIMObY  MPENCTABISIOT COO0OW  OWOLMOHBIE XUMHUYECKUE COSIMHEHHS  WJIH
Ouonornvyeckrie OpraHu3Mbl, IPUMEHsIEMbIE JJIS1 YHUUTOKEHUS MapasUTUYECKUX TPUOOB MU
ux cnop (o0o3HAa4YarOTCSI B HACTOSIIIEM  OMUCAHMM KAk  (YHTHTOKCHUYECKHE).
OyHrucTaTHYeCKre COENMHEHHUs] WHTHOMPYIOT pocT rpuboB. ['puObl MOTYT BbI3BIBATH
Cepbe3HbIe TIOBPEKIACHUS CEIbCKOXO3SHCTBEHHBIX KYJbTYp, YTO MPUBOAUT K KPUTHYECKUM
NOTEPSIM B ypO’Kae, KauecTBe U Bbirone. @yHrUIUIbI IPUMEHSIOT KaK B CEIbCKOM XO3SIHCTBE,
TaK U B MenuuuHe st OOpbObl ¢ TPUOKOBBIMH HHQEKIUSMH KMBOTHBIX HJIA YEJIOBEKA.
XUMHUYECKHE BELIECTBA, NPUMEHseMble Ui KOHTPOJSI HaJ OOMHIETAMH, KOTOpbIE He
SIBJIIIOTCST TPUOAaMHU, TAKXK€ M3BECTHBI KaK (PYHTMLUABI, MOCKOJBbKY OOMHLETBI HCIIOIB3YIOT
IUI 3apaKeHHWs] PACTEHHWH T€ K€ MEXaHMU3MbI, YTO W IpuObl. DYHIHIUABI MOTYT OBITH
KOHTAKTHBIMH, TPAaHCIAMHHAPHBIMA WM CHCTEMHBIMU. KOHTakTHBIE (QYHTUIUABI HE
BCAChIBAIOTCSl B TKAHHW PACTEHHUS W 3AIUINAIOT PACTEHHE TOJbKO B MECTE HAHECEHHS CIIPEs.
TpancnamuHapHbie  (QYHTULMABI  TEPEPACTIPENENSIIOTCS € BEPXHEW,  ONPbICKAHHOMN
MOBEPXHOCTH JINCTA Ha HUKHIOK, HEOTPBICKaHHY0. CUCTEMHBIE (DYHTUIIUABI BCACHIBAIOTCS U
pacrpenensoTces o cocynam kcuembl. HekoTopbie pyHIUIUABI pacCPOCTPAHSIIOTCS IO BCEM
yacTsM pacTeHus. HekoTopbie SIBISIOTCS MECTHO-CHCTEMHBIMH, a HEKOTOpbIE IBHKYTCS

CHU3Y BBEPX.

«DYHTUCTATUKWY MPEICTABISIOT COOOH aHTUTPUOKOBBIC areHThI, HHTHOUPYIOIINE POCT rpruda
(ne yousast rpu0). TepMUH (PYHTHCTATHK MOKET HCIIOJIb30BATHCS U KaK CYLIECTBUTENBHOE, U
Kak npuiaratesnbHoe. PYHrHCTATHKH HAXOAST MPUMEHEHHE B CEJIbCKOM XO3SIICTBE, MUIIEBOH

MPOMBIIIJICHHOCTH, HaKOKpaCO‘{HOfI IMPOMBIINIJIEHHOCTU U MEQULINHE.

[IpumMeHeHe KOMITO3UIINY, COAep Kalell KOMOMHALIMIO 110 MEHbIIEH Mepe ABYX COSTUHEHHI,

BBIOpAHHBIX U3 coeanHeHnt odmel ¢popmyisr I:
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rae:

Z npencrasisier coboit Hutpun (-CN), Ttuwommanat (-SCN) wmiM M30THOLMAHAT

(-N=C=N5);

X,Y npexacrapnsoT coOOH, HE3aBUCUMO APYT OT Apyra, HemoaeneHnyw napy win O, npu
YCJIOBUH, 4TO MO MEHbLIEH Mepe OAMH U3 IBYX X WK Y mpencrasisier codoii O;

Ri1, R2 mpencraBnsitor coOOH, HE3aBUCHUMO JAPYr OT Apyra, H, HacbleHHBIH JUHEWHBIH,
uKInaeckuit uian passersieHHbIH (C1-Ce)ankui,

A, C npeacraBysitoT OO0, HE3aBUCUMO IPYT OT APYra, KOBAJICHTHYIO CBSI3b, HACBIIICHHBIH
1503074 HEHACHIIIEHHbIN JIMHEWHBIH, LUKJIMYECKHH, CIIUPOLUKINYECKUH,
OMLIMKITMUECKUH, MOMUIMKInYeckuii uiu passersiieHHbIH (C1-Csg)ankmn, Cs-apu;

B npencTaBisieT coOOW KOBaJEeHTHYHO CBsi3b, HACBIIIEHHBIA WM HEHACHIIEHHBIH

JUHENHBIN, [MUKIMIECKUH, CITMPOLMKIMYECKUN, OULUKIINIECKUH, MOMUIUKINIECKUI

wnu passerBieHHbli (C1-Cg)ankun, Cs-apu;

IPU YCJIOBUH, YTO MO MeHblIell mepe onuH u3 A, B mnmun C ornnuyaeTcss OT KOBaJ€HTHOMN

CBSI3H,

U XapakTepusyrlleecs TeM, 4YTO IO MEHbIIeH Mepe JBa COSAWHEHHs B KOMOWHALUU

comepKar:

1
2)

3)

MO MEHBIIIeH Mepe OHY Ipynmy Z, MPeaCTaBIsONIY0 cOO0H H30THOLMAHAT, W/ UJTH,
MO MEHBIIIEH Mepe JIBe Pa3IMYHbIX CTENIEHH OKUCJICHUS aTOMa Cepbl, W/ WITH,

10 MEHBLIEH Mepe Pa3INYHYIO JUIHHY yriepoaHoi nenu ¢pparmenta -A-B-C-,

AJIg IPEAOTBpALllCHUA UK JICUCHUA FpI/I6KOBbIX IMaTOr¢HoB y paCTeHPIfI.

HpeI[HOLITI/ITeJ'IbHO, ApOMAaTUYCCKUEC KOJIblla MOTYT OBITh 3aMECIICHHBIMUA B MOJIOXKEHUAX OPTO,

MeTa U Tapa;
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LIUKJIOAJIKUIIbHBIE KOJIbIIA MOTYT OBITh 3aMEIIEHHBIMH B PA3JINYHBIX IOJIOKEHHSIX, U B LIUC-
WUJIU TPAHC-OPHUEHTALMU 110 OTHOLIEHUIO K KOJIBLLY,
U amudaTtudyeckne M apoOMAaTUYECKHE KOJbL[a MOTYT ObITh 3aMeIleHHbIMH rpymnmamMud H,

rajored i OMe.

OOBbIuHBIE COCTOSTHUSI OKHCJIEHUS] WIN «CTETIEHU OKHCJIEHHS» CEPbl BAPBUPYIOTCA OT —2 10
+6. Ecnu cepa He OKUCIEHAa M HE BOCCTAHOBJIEHA, OHA MMEET 6 BAJIEHTHBIX 3JIEKTPOHOB.

Hecomuenno, B cyibdarax, SO2 ™Y, u cynbdurax, SO,°, atoM cepbl uMeeT (HopMajbHbIE

2

cocTosiHus okucnenus VI+ u IV+; B cynpdunax —IL

ITonararoT, 4T0 B KOMOMHALIMY WUJIM CMECH N0 MEHbIIEH Mepe ABYX COeNUHEHUN BakHa JTMHA
yraeponHoi nenu ¢parmenta -A-B-C-. KomOuHaims MOKeT BKIIHOYATh OJHY KOPOTKYIO H
OHYy JUIMHHYK L€Mb, HANpUMeEp, OAHY, COAEPKALIYI) MAKCUMyM O JIMHEHHBIX aTOMOB
yriepoaa, U APYTYIO, COIEpIKallyl0 MUHHUMYM 7 JIMHEHHBIX aToMoB yriepoma. OmHako B
HEKOTOPBIX CJIydasix KOMOWHAIMS MOXET COIEep’KaTh MO MEHbINEH Mepe Ba COCOUHEHHUs C

yIJIepPOAHBIMU LiensiMH parMenTa -A-B-C- ognHaKoBOH AJTHHBL.

Komno3umus CcorjaacHo HacrosueMmy u300peTeHuto, 4TtoObl ObIThb 3G (GEKTUBHOW IS
NPEAOTBPALICHUS MITH JICYSHUS] TPUOKOBBIX MATOTCHOB PACTEHHIA, OJDKHA YIOBJIETBOPSITH IO
MEHbLIEH Mepe OIHOMY W3 BBIIIEYKa3aHHBIX KPHUTEPHEB COMJIACHO NyHKTam 1) — 3).
KomOuHanmm uiam cMecH 1o MeHbIIeH Mepe OBYX COeNWHEHHH, BBIOPAHHBIX U3 COCIMHEHUH
obmeit dopmynel I, ynosierBopsitoiue kputrepusiMm 1) — 3) mokasaau HEOKUIAHHOE
CHHEPIreTUYECKOe NENUCTBHE MO CPABHEHUIO C OTAEIbHBIMU KOMIIOHEHTAMH, UCIIBITAHHBIMU 10

OTACJIBbHOCTH.

OOBIMHO CYMTAIOT, YTO KCHHEPIHsD» HAOIOAAeTCs, KOrna KOMOMHUPOBAHHOE NEHCTBUE JIBYX
win OoJiee areHToB OOJbINE, YeM CyMMa UX MHIUBUAYAJIbHBIX ASHCTBUHA. [[pyrumu cioBamy,
TOBOPSIT, YTO CHHEPrusi HaOIrOaeTCsl, KOrjaa KOMOMHUPOBAHHOE NEMCTBUE IBYX WM Oojee
areHToB OOJIbIIE, YeM MOXHO OBLIO OBl MPENNOJOKHUTh HCXOAS U3 XapaKTEPUCTHK areHTOB

pu NPUMEHCHUH 110 OTACIIbBHOCTHU.

B gacTHOCTH, KOMITO3UIHSI COTJIACHO HACTOSIIEMY H300PETEHHIO MPEACTaBIsieT cCOO0H cMech

MO MEHbIIEH Mepe OHOTO COSNMHEHUS], B KOTOPOM Z TMPENCTaBIsieT COOOW HUTPUII, U OTHOTO
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COEMHEHUSI, B KOTOPOM Z TIPEACTaBIsieT COOO0M H30THOIMAHAT.

AJ'IbTepHaTI/IBHO, CMECHh COOTBeTCTByeT 1o MeHbH.Ieﬁ Mepe O):[HOMy COCOAHMHCHUIO, B KOTOpOM
Z npencrasysieT OO0 M30THOILMAHAT, U OMHOMY COEIUHEHHIO, B KOTOPOM Z TMPENCTABISET
c0o00l U30THOLIHAHAT.

AJ'IbTepHaTI/IBHO, CMECh COOTBeTCTByeT 10 MeHbH_IeI‘/'I Mepe O):[HOMy COCOAHMHCHUIO, B KOTOpOM
Z npexacrasisieT coOOM M30THOLMAHAT, ¥ OMHOMY COEIUHEHHIO, B KOTOPOM Z TMPENCTaBISET
co0Ol THOIIMAHAT.

AJ'IbTepHaTI/IBHO, CMECHh COOTBeTCTByeT 1o MeHb].Heﬁ Mepe O):[HOMy COCOAHMHCHUIO, B KOTOpOM
Z mpencraBnsieT coOOi THOLMAHAT, U OJHOMY COEQUHEHUIO, B KOTOPOM Z MpPEACTaBIsET

cOo0OM U30THOLIMAHAT.

AnbTEepHATUBHO, CMECh COOTBETCTBYET IO MEHBLIEH Mepe OJHOMY COEAUHEHHIO, B KOTOPOM
X mpexcraBisieT coOOil HEMoAeNeHHY mapy u Y MpencTaBiseT coOOil KHUCIOPOA, M IO
MEHbLIEH Mepe OMHOMY COEMHEHHIO, B KOTOPOM X U Y MpPeACTaBISIOT COO0I KHUCIOPO.
AJBTEepHATUBHO, CMECh COOTBETCTBYET TOMY, YTO X M Y MPEACTaBISIOT COOOH KUCIOPOA.
AJNBTEPHATUBHO, CMECh COOTBETCTBYET 110 MEHBIIEH Mepe OJHOMY COEIUHEHUIO, B KOTOPOM
X mpexacrasiisieT coOOH HEMONEJIeHHYIO mapy U Y NpeAcTaBisieT COO0H KUCIOPOI.
AJIBTEpPHATUBHO, CMECh COTJIACHO HACTOSIIEMY M300PETEHUIO CONEPIKUT IO MEHbINEH Mepe
JBa COENUHEHWs], BHIOpaHHbIE C OOHOW W TOH ke ¢opmyioii A/B/C, rme B mpencrasisier
coboli koBaJeHTHYIO CBsi3b U A u C TNpencTaBiastOT COOOH HE3aBHCHMO IpPyr OT Ipyra
HACBILIEHHbIM WM HEHACBIUIEHHbIM JIMHEWHbIA, LUKIUYECKUH, CIUPOLMKINYECKUH,
OMLMKITMYECKUH, MOMUIMKInYeckuid win passersieHHbIH (C1-C8)anmku.

[IpennoyTHTENHHO, CMECH COTJIACHO HACTOSLIEMY H300PETEHUIO COAEPIKUT IO MEHbIIEH Mepe
IBa COeNUHEHMs], BbIOpaHHbIe ¢ pasHbiMU (opmynamu A/B/C, rme B mpencrasnsier coboii
KOBJIEHTHYIO CBsI3b U A U C MpencTaBisitoT OO0 HE3aBUCUMO JPYT OT APYra HACBIIICHHbIH
WIA HEHACHIIEHHbIH JIMHEWHbIN, UKIMYECKUN, CIUPOLUKINISCKUH, OWIMKIMYECKUH,

MOJMIUKINYecKkuit uiu paspersieHHbIH (C1-C8)amkui.

Tepmun «HenoaeneHHas napa» OTHOCUTCS K Mape BAJICHTHBIX 3JIEKTPOHOB, HE MOJAEIEHHBIX C
APYTUM aTOMOM, HHOTTIA €€ Ha3bIBAIOT HECBA3aHHOM napoil. HenonenenHble napel HAXOAATCS
B CaMOW BHEIIHEH 53JIEeKTPOHHOW 00o0youke aToMoB. WX MOXHO HMAEHTU(HUIUPOBATH C
UCIIOJIb30BaHHUEM CTPYKTypbl JIbtonca. CrenoBaTenbHO, 3JEKTPOHHBbIE Mapbl CUUTAKOTCS

HEMOACJICHHBIMU ITapaMH, KOrjja ABa 3JICKTPOHA CIaApPC€HbI U HE UCIIOJIB3YHOTCA B O6pa30BaHI/II/I
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XUMHYeCKUX CBsized. Tak, 4YuMCIO 3JEKTPOHOB B HEMOJAENEHHBIX Mapax IUIIOC YHCIIO
3JIEKTPOHOB, OOPA3YIOMINX CBS3H, PABHSAETCS OOINEMY YHCIY BaJEHTHBIX 3JIEKTPOHOB BOKPYT
atoma. OJIHy HEMOJENEHHYIO Napy MOKHO HalTH B aTOMax IPYIIbl a30Ta, TAKUX KaK a30T B
aMMHakKe, B€ HEMOAENEeHHbIE Iapbl MOXKHO HAWTU B aTOMAax IPYMIbl XaJIbKOT€HOB, TAKUX KaK
KHUCJIOPOZl B BOJ€, @ TaJloT€Hbl MOTYT HECTH TPU HEMOJENEHHbIE Mapbl, KaK B XJOpUIE

BOZIOPOJA.

«KoBasieHTHas1 CBsi3b», TaKkKe Ha3bIBaeMasi MOJICKYJSIPHON CBSI3BIO, MPEACTABIsIET COOOH
XUMHYECKYIO CBSI3b, BKJIIOUAIOIIYIO pa3feieHue 3JIEKTPOHHBIX Map Mexay aroMaMu. Takue
SJEKTPOHHBIE TMapbl W3BECTHbI KaK pa3fejieHHble Mapbl WM CBS3bIBAIOIIME Mapbl, U
CTaOUIIbHOE PABHOBECHE CHJI IPUTSDKEHUS M OTTAJIKUBAHUS MEXIy aTOMaMHU, Pa3IessioIIuMu

SJICKTPOHBI, U3BECTHO KaK KOBAJICHTHOC CBA3bIBAHUC.

«H3oTnoumanat»y mnpexacraBiser coboit xumuueckyro rpynmy —N=C=S, 00pa3oBaHHYIO
3aMEHOI KUCJIOPO/Aa B U3OLMAHATHOW TpyImre Ha cepy. MHOrHe MpUpOIHbIe H30THOLMAHATHI
U3 pacreHuil 00pasyroTcsi TmyTeM (PEepPMEHTATUBHOTO TPEBpALICHUs MeTabOJUTOB,
Ha3bIBAEMbIX  TJIIOKO3MHOJATAMU. OTH  TMPUPOAHBIE  HW3OTHOLMAHATHI, TaKHEe  Kak
AJTHIJIM30THOLMAHAT, TAKXKE HU3BECTHHI KaK FrOPYHUYHBIC Macija. Cunretuueckuii
HU30THOLIMAHAT, q)eHI/I.HI/ISOTI/IOL[I/IaHaT, MPUMECHAKOT JId CEKBCHHUPOBAHHA aMHHOKHUCIIOT B

pacIIeIUIeHUH 10 DIMaHy.

TepMHUH «aNKHI» OTHOCUTCS K HACHIIEHHBIM U HEHACBHIIICHHBIM aTU(paTHYECKUM TPYIIIaM,
BKJIOYAs JIMHEWHblE aJKWJIbHblE TPYIMIbl W Pa3BETBJICHHbIE AJNKUJbHbIE TIPYMIIbI,
(bakyJIbTATUBHO, 3aMELIEHHbIE OAHUM WM Oojiee TajJoreHaMu. B HEKOTOpBIX BapHaHTaxX
peanu3aluyy JUHEHHBbIA WU Pa3BETBJIEHHbBIN AJIKWJI COACPKUT OKOJO 30 MM MEHee aTOMOB
yriaepoaa B ocHOBHOM nemnu (Hanpumep, C1-Cso mist muHeriHoro, C3-Cso 1151 pa3BETBICHHOTO),
U aJIBTEPHATHBHO, OKOJIO 20 WM MeHee, Hanpumep, oT 1 10 6 aTOMOB yryiepoaa (OnpenessoT
KaK HI3IUA ankui). IIpeanodTuTeNnbHO, ajJKWiIbl COTJIACHO HACTOSIIEMY H300pPETeHHUIO
COZepKaT OT OAHOTO A0 TPUALATH, OOJjiee MPEANOYTHTEIBHO, OT OJHOIO A0 ABAILATH, €IIe
Oonee MpeanOYTUTENBHO, OT OJHOTO A0 ABEHAAATH, OOJIee MPENNOYTHTEIBHO, OT OJHOTO 110
BOCBMH, O0Jie€ MPEATNIOUYTUTENBHO, OT OAHOTO A0 INECTH, U Hauboyiee MPeATrOUYTUTENBHO, OT
OJTHOTO JO YEeThIpEX aTOMOB YIJIEpONa, U SIBISAIOTCS JIMHEHHBIMM WJIM Pa3BETBIEHHBIMU.

Tepmun «Ci-Cs ankum» mnpeAcTaBiseT JUHEHHYIO WM Pa3BETBIEHHYIO AJKUIBHYIO LEIb,
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COZIeP>KAIIYI0 OT OXHOTro A0 ImecTu aroMoB yriepopa. Ilpumeper C1-Cs anKuiabHBIX TPy
BKJIFOYAIOT METHJI, STHJI, H-IIPOMIJI, U30MPONII, OyTwiI, n300yTui, BTOp-OyTHII, TpeT-OyTui,
NEHTUJI, HEOTEHTIJI, TeKCWJ, M30TeKCHJI U MOAoOHBIe Tpymnmbl. [IpenrnodTuTeNbHO ajaKuil
npeacTaBisier coOOW HM3IIMI aNKWi, TakOM Kak H-OyTwi, BTOp-OyTWi, HM300yTHI, TpeT-

6YTI/IJ'I, H-TIPOTINJI UJIK U30NIPOIHJI, STUJI UK METHUIL.

TepMUH «HM3LIWI» B HU3LIEM aJKWIE, HU3LIEM AJIKOKCUJIE, HU3IIEM AJKEHWIE U HU3LIEM
AJIKMHUJIE OTHOCHUTCS K LIETIH, COAEPIKaILe 10 6 aTOMOB YIJiepoaa, COEANHEHHBIX JIMHEHHbBIM

WJIN Pa3BETBIIEHHBIM 00pa30oM.

TepMHUH «UMKJIOATKUID» MPENCTABIAET HACHILIEHHOE UM YaCTUYHO HACBILIEHHOE MOHO- WU
MOJIMKAPOOLIMKIIMYECKOe KOJIbIIO, MPEANOYTUTENBHO coaepakaliee 5 — 14 aToMOB yriepozaa B
koublie. [IpuMepr! LMKIIOANKUIIOB BKITIOUAIOT MOHOLIMKIMYECKHE KOJIbLIA, conepskamue 3 — 7,
NPEeANOYTUTENIHO 3 — 6, aTOMOB YIJIepOAa, TakKue KakK LUKJIOMPOMMJ, LUKJIOOYTHI,
LIMKJIOTIEHTWJI, LMKJIOIeKCWJ, LHKJIOTeNTHI U TOoxoOHbBle coenuHeHus. lIpumepom
nukioankuia sBisiercst Cs-C; IMKIOANKUII, KOTOPBIN NMpencTaBisieT COOOH HACBIIIEHHYIO

YTJIEBOAOPOAHYIO KOJIBLIEBYIO CTPYKTYPY, COAEPIKALIYIO OT ISITH IO CEMU aTOMOB YIJIepPOJa.

Tepmun «ankokcwny mnpeacrasisier -O-ankwn. Ilpumepom anmkokcuna siBisercss Ci-Ce
AJIKOKCHWJI, KOTOPBIA MPEACTABIsIeT COOOH JIMHEHHYIO MJTH PA3BETBJICHHYIO AJIKHJIBHYIO IIETlb,
COZIEPIKAIIYIO OT OJJHOTO /IO LIECTH aTOMOB YIJIEPOAa, IPUCOSTUHEHHYIO K aTOMY KHCJIOPOAA.
IMpumepst C1-Cs aqKOKCUTPYIIT BKIFOYAOT METOKCHII, STOKCHII, IPOMOKCHII, H3OTPOIIOKCHII,
OyTOKCHII, BTOP-OYTOKCHJI, TPET-OyTOKCHUII, MEHTOKCHJI, TeKCOKCHIT B To00HbIe rpymmbl. Ci-

Cs anxokcun Bkiro4aeT B cBoe omnpenenenue C1-Cy alKOKCHIL.

TepMuH  «apwn»  OTHOCUTCS K  KapOOLMKJIMYECKOMY WJIH  T'€TePOLMKINYECKOMY
apoMaTH4ecKoMy 5 — 14-4jleHHOMY MOHOLMKJIMYECKOMY WJIH TMOJHIUKINYECKOMY KOJBIIY.
IMpumepsl apuiioB BKIKOYAOT (eHus, HAQTWI, aHTPWI, (EHAHTPUI, THEHWJI, MHUPPOIIUI,
UMUIA30JIWI, THPA3oIui, (QYpwi, H30THA3OMIW, (ypa3aHms, HW30KCA3OJIWI, THA3OJHII,
MUPHUIWI, TUPA3UHWI, MNUPUMUIWHII, NHPUAA3UHWI, TPUASHHWI, OeH30[b]TueHwm,
HadTO[2,3-b]THaHTpeHm, u300eH30(ypaHs, XPOMEHMJ, KCAaHTEHWI, (EHOKCAHTECHUI,
WHAOJM3WHWI, W3OWHIONWI, WHIONWJ, WHAA30JWI, NyPUHWI, W3OXHHOWUJ, XHHOJIHII,
dragazuHm, Ha(TUPUIMHIL, XUHOKCHAJTUHUJ, XUH30JTHHHI, OEeH30THA30JIHI,

OCH3UMUAA30JIWI, TeTPArHAPOXUHOIMHIII, LUHHOJNWHWI, NTePUANHII, KapOa3omwi, Oerta-
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kapOonuHWI, (GEHAHTPUAWHWI, AKPUAWHWI, TEPUMUANHWI, (EHAHTPOIMHWI, (EeHA3HHUI,

W30THA30JWI, (PEHOTHA3HUHILT U (PeHOKCA3UHUIL.

Tepmun «ramoreH» mnpexncrasisier xJjop, ¢Top, Opom wimm wox. TepMHH «rajoreH»

MPeICTaBiIsIeT XJI0po, PTopo, HpomMo wim HomIo.

Tepmun «xapOONUKIY TNPEACTABISET APOMATUYECKOE WIIM HACBIIEHHOE, WJIH YaCTHYHO
HACBIIIEHHOE 5 — 14-4jleHHOe MOHOLIMKINYECKOE I ITOJIUIIUKIMYECKOE KOJIBIIO, TAKOE KakK S5
— 7-4JeHHOe MOHOUMKJINYecKoe Wi 7 — 10-uieHHOe OMLMKINYECKOe KOJIBLIO, IPUYEM BCE

aTOMBI B KOJIBLIE TIPEICTABIISAIOT COOOI aTOMBI yIriiepoaa.

TepMUH «HOJULMKIMYECKUID» OTHOCUTCS K TMOJUIMKINYECKON KOJBLEBONH CHUCTEME, B
KOTOpOH MO MeHbIIeH Mepe ABa KOJbla COeNUHEHbl MeKAy co0oit. «loauuukIndecKuiny
OTHOCUTCSL K JIIOOOH KOJIBLIEBOH CHCTEME, KOTOpasi MOXKET HMeTb JIOOYI0 CTerneHb
HACBIIIEHHOCTH, OBbITh apoMaTUYeCcKON WiH anudarudeckor, u, (pakyabTaTHBHO, COAEPKATDH
rerepoatoM. CHCTEMBbI MOXKHO Jablie KiacCu(UIUpPOBaTh MO YHCIY Kojel (Hampumep, 2 =
OunMkIMueckas, 3 = TpPULMKJIMYECKas, 4 = TeTpauMKIUYecKas ¥ T.J.) U IO CHOCO0y

COEAMHEHUS KOJIeI] MEXIy COOOM.

(1) 3amerieHHbIE KOJIBLIEBBIE CHCTEMBI: DT KOJIBLIEBBIE CHCTEMbI HE HMEIOT OOIIUX aTOMOB.
B sTux MOJIMIUKIIMICCKUX CUCTEMAaX MEHBIICE KOJIBLO MOXET CHHUTATHCA 3aMECTUTECIIEM TIPU
OosbireM koJibile. TOMbKO B KauecTBe mpuMepa, OudeHus nmpeacTasisier coOON 3aMeEHHY IO

MOJIMIHUKIINYCCKYIO KOJIBLIIEBYHO CUCTEMY.

(2) Cnupoumknuyeckue cuctemMbl. CIUPOIUKINYECKHE CUCTEMBI PA3NENSIIOT €IMHCTBEHHBIN
obmuit atrom. TTosTOMy KOJblIa COEAMHEHBI B OMHOU «TOuke». COeMUHSIONNN aTOM TaKiKe
HA3bIBAIOT CIHUPOATOMOM, 4allle BCEro YEeTBEPTUYHBIA yryiepon (KCIIHPOYTIEPOI»).
Hampumep, cnupocoeauHeHue,  COCTOsillee U3 LUKIONEKCAHOBOTO  KOJbLAa MU

LUKJIONIEHTAHOBOTO KOJIbI[A, HA3bIBAIOT CIIUPO[4.5]nekaH.

(3) KonneHcupoBaHHbIE KOJBLEBbIE CHCTEMbl: KOHIEHCHPOBAaHHBIE KOJBLEBbIE CHCTEMBI
pa3mesnsiIoT Ba OOIIMX aToOMa Ha ONHOW OOMIel CBSA3HM, TO €CTh KOJNbLA PAa3ACISIOT OTHY
cropoHy. Ilpumepbl KOHOEHCHPOBAHHBIX NOJHLIMKINYECKAX CHCTEM BKIIIOUAIOT, 0Oe3

orpanuueHusi, HagTamuH, OeH3odypaH, HHIOJ, OeH30THO(EH, XUHOJUH 1 AHTPALICH.
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(4) MoCTHKOBBIE KOJBLIEBbIE CHCTEMBI: MOCTHKOBBIE KOJIBLIEBBIE CUCTEMBI Pa3IeISIIOT Ooee
ABYX O6H_II/IX dTOMOB, T.C. MOCTHKOBBIC KOJIBLIEBBIC CHUCTEMBI CoacpxKar
B3aMMOIIEPEKPBIBAIOLIIMECS] KOJbLIAa. Hampumep, anaMaHTaH, aMaHTaIuH, OWIEPHIEH,
MEMaHTHH, METEHAMHUH, PUMAHTAANH M HOPOOpPHAH NPEACTABISIFOT COOOW MOCTHKOBBIE

KOJIBIIEBbLIC CUCTCMBI.

Tepmun «cynppormm» mnpeacrasister -SO2-LS, roe LS npeamouturenpsHO mnpeacraBiser
cO0OM aJKMII, apwuJil, MUKJIOAJKHIII, Te€TEPOLUKII I AMUHOTPYIITY. AJIKHJI, apuil, LUKIOATKUII
U TeTepOIMKJ MOTYyT, (akKyJbTaTUBHO, ObITh 3aMelneHHbIMU. lIpumepom cyrnbdonumna
apinsercs C1-C4  ankuncynb(OHHMI, KOTOPBIM TNpEenCTaBiseT COOOW JHMHEWHYI0 WM
Pa3BETBICHHYIO AJKWJIBHYIO LIEIb, COAEPXKALIYI0O OT OJHOIO A0 YEeTBhIPEX aTOMOB YIJIEepOna,
NPUCOEINHEHHYIO K CyJabhoHWIbHOMY ¢pparmenTy. IIpumepsr C1-C4 ankuncynbhOHUIBHBIX
TpyImn BKJTFOYAOT METHJICYJIb()OHUII, STHICYIb()OHMI, NPOMHJIICYIb(OHHI,
U30TPONUICYIBGOHII, OYyTHICYIbGOHMI, BTOP-OYTHICYIB(MOHUI, TPET-OyTUICYIbOOHUT U

NOAOOHBIE TPYIIIIBL

Kak yka3aHo BbIlIe, MHOTHE I'PYIIIBI SBJISIOTCS, (HaKyJIbTATHBHO, 3aMeleHHbIMU. [IprmMepsI
3aMeCTHTeNeH U allKujla U apijia BKIIOYAOT MEPKAnTo, NMpocTor THod(up, HUTpo (NO»),
aAMUHO, apHJIOKCHJI, TaJOreH, THAPOKCHJ, aJKOKCHJI M aliJ, a TaKKe apull, LUKJIOAJIKII U
HACBhIIICHHBIC W YAaCTHUYHO HCHACBIMICHHBIC TCTCPOLUKIIbBI. HpI/IMepr 3aMeCTUTeNEH JJIA
reTepOLMKJIa 1 LIUKJIOAIKIIIA BKIIOYAIOT MEPEUNCICHHbIE BBILIE [UIS aJIKHJIA U apuiia, a TAKXKe

apuiI 1 aJIKWJI.

ITpuMepbl 3aMelleHHBIX AapPWIOB BKIKOYAIOT (EHUJIbHOE WIH HaTHIBHOE KOJbBIIO,
3aMelleHHble ONHUM WM OOjiee 3aMEeCTUTENSIMHU, MPEANOYTUTEIBHO OT OIHOTO 10 Tpex
3aMeCTHTENIel, HE3aBHCUMO BBIOPAHHBIMH U3 TajioreHa, ruapokc, wmopdommao(Cl-
C4)ankokcukapoonmna, nupunmi(C1-C4)ankokcukapbonmna, ramoren(C1-C4)ankuna, Cl-
C4 anxuna, C1-C4 ankokcuna, kapbokcu, C1-C4 ankokcukapOonmna, kapbamomia, N-(C1-
C4)anxunkapbamonna, ammuuo, C1-C4 anxunamuso, au(C1-C4)ankunamMuHa WU TPYIIIBI
dopmynbl -(CH2)a-R<7>, rne a pasen 1, 2, 3 unu 4, u R<7> npencrasisier coO0i rTUAPOKCH,
C1-C4 anxokcu, kapbokcu, C1-C4 ankxokcukapbonwn, amuHO, kapOamowmn, CI1-C4

ankunamuao win au(C1-C4)ankunamMuHO.

Jpyroii 3amemeHHbIl ankmin mnpexactaBiusier coboit  ramoreH(C1-C4)anmkui, KOTOPBIA

npeacCTaBIACT HHHefIHYIO WJIN Pa3BETBJICHHYHO AJIKUJIbHYHO LIC€Ib, COACPKAIIYKO OT OAHOIO A0
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YEThIPEX AaTOMOB YIJepoAa, K KOTOpoM mnpucoenuHeHsl | — 3 ranoreHa. Ilpumepsl
rajioreH(C 1-C4)anknibHbIX TPYI BKIOYAT XJOPMETUN, 2-OpoM>3Tuil, 1-XJIOpU30MpoIu,
3-¢pTopnpormn, 2,3-mubpoMOyTHII, 3-XJIOPU300YTHII, HOA-TPET-OyTHJ, TPUPTOPMETHUIT U

NOO0HBIE TPYIIIBL.

Hpyroii 3ameuieHHblii ankun npeacrasisier coboit  rumgpokcu(C1-C4)ankun, KOTOPBIA
NPEACTABISAET JIMHENHYIO WIIA PA3BETBIEHHYIO AJIKMIIbHYIO LIETb, COAEPKAIIYIO OT OJHOIO 10
YEeThIpEX AaTOMOB YIJepoja, K KOTOpOM mnpucoenuHeHa ruapokcurpynna. IIpumepst
ruapokcu(C1-C4)ankunpHpIX TPyNn BKIFOYAOT THAPOKCUMETHJ, 2-TUAPOKCHSTWI, 3-

TUAPOKCUTIPOTIII, 2-THAPOKCUU3ONPOIII, 4-THAPOKCHOYTUII U IOAOOHBIE TPYTIIBI.

Hpyrotii 3amernenHbii ankui npenctasiser codoit C1-C4 anxuntuo(C1-C4)ankui, KOTOpbIit
MpeaCcTaBisieT JIMHeNWHYo uiu pa3BeTBieHHYy0 C1-C4 ankuibHYIO Tpymmy, K KOTOpPOH
npucoenuHena C1-C4 anxuntuorpynmna. Ilpumeper C1-C4  anxuntuo(C1-C4)ankunbHbIX
IPYII BKJIFOYAIOT METHITHOMETHI, STHITHOMETHII, TPOIMHITHONIPOIHJI, BTOP-OYTHIATHOMETHIT

1 1TOJ00HbIE TPYIIIBL.

[uknoakmun MoXeT, (paKyJbTATUBHO, ObITh 3aMEIIEHHbIM 1, 2 Wi 3 3aMEeCTUTEJNISIMH,
HE3aBHCMMO BbIOpaHHbIMU U3 rajioreHa, rajnoreH(C1-C4)ankuna, C1-C4 ankuna, C1-C4
ANIKOKCHUJIA, kapOoKcH, C1-C4 AIKOKCUKapOOHMIIa, kapOamoua, N-(C1-
C4)anxunkapbamonna, amuHo, C1-C4 amkunamuuo, nu(C1-C4)ankuaaMUHO WM TPYIIIBL
umeroreit crpykrypy -(CH2)a-R<7>, rne a pasen 1, 2, 3 wiu 4, u R<7> npencrasnsier codoi
runpokcy, C1-C4 ankokcu, kapdokcu, C1-C4 ankokcukapOonui, amuHo, kapoamom, C1-C4
ankuinamuao win au(C1-C4)ankunamuno. [IpuMepbl 3aMeIeHHbIX [UKJIOATKHIIBHBIX TPYIIT
BKJIFOYAIOT  3-METHJILUKIIOTEHTH], 4-3TOKCUIUKJIOTEKCHI, S-KapOOKCHLIMKIIOTENTHI, ©O-

XJIOPUHUKIIOTEKCHII UJT TOOOHBIE TPYIIIIBL.

JIBOiHBIE CBS3HM B MPUHLIUIE MOTYT UMeTh E- wnn Z-konduryparuro. CoequHeHHs! COTIIaCHO
HACTOSIIEMY HW300pETEHHIO, CJIEeNOBAaTENIbHO, MOTYT CYIIECTBOBATb B BHJAE H3OMEPHBIX
cMecell MM OTHENbHBIX H30MepoB. Ecin He yka3zaHO, Moapa3yMeBarOT 00e H30MEpHbIe
¢dopmbl. Ecniu coennHeHNe COrJIacCHO HACTOALIEMY H300PETEHUIO COIEPKUT OAMH XHUPATbHBINA
LEHTP, COeTUHEHUE MOKET ObITh MPEACTABIICHO B BUE OTAeNbHOro n3omepa (R wmm S) unmu B
BHJE CMECHU H30MEpPOB, HAIpUMEp, paLueMU4YecKOW cmecu. Ecnu coennHeHue COrjaacHo
HACTOSIIEMY H300PETEHHIO COAEPKUT OoJiee OJHOIO XHPAIBbHOTO LEHTPA, COEIUHEHHE

MOKET OBITh NpeaACTaBJI€CHO B BUAC SHAHTHOMEPHO YHCTOTO AHUACTEPEOMEpPA UM B BUIC
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CMECH TNACTCPEOMEPOB.

B KOHKpeTHOM BapuaHTe peajn3alyy HACTOSIIEro M300pETEeHHs MPEIJIOKEHO MPUMEHEHNE
KOMITO3ULIMH, COAepKalled KOMOWHAIMIO IO MEHbIIeH Mepe IBYX H30THOLHMAHATHBIX
COCIMHEHUH, MNPEANOYTUTENIbHO YKAa3aHHbIE IO MEHBbLIEH Mepe [Ba HW30THOLMAHATHBIX
COEIMHEHUs] UMEKT MO MEHBbLIEH Mepe ABE Pa3IMYHbIe CTEIEHU OKHUCIEHUS aTOMa Cephbl
W/ 10 MeHbIIEH Mepe PpasIuyYHyI JIMHY YyriepopHoi unenu ¢parmenra -A-B-C-

MPEANOYTUTENBHO coaepkatryrocs Mexay Cs u Co.

IIpennouTuTeNbHO, COTTIACHO HACTOSIIEMY H300PETEHUIO PEAJIOKEHO PUMEHEHNE
KOMITO3ULIUH, CoAeprKaleil KOMOMHALIMIO 0 MEHbIIEH Mepe IBYX COeAMHEHUH, BHIOPAHHBIX
U3 coeanHeHuit obuieit popmybl I (kak onpeneneHo BbIle):

rae:

Z npencrasisiet coboi nzornounaHat (-N=C=S);,

X, Y npencraBisitoT cOOOH, HE3aBUCUMO JPYT OT Apyra, O;

R1, R2 npencrasisaor coOoi, HE3aBUCHMO APYT OT Apyra, H, HachIEeHHbIH JTHMHEHHbIH HIIH
ukndeckuii (C1-Ce)ankmi,

A, C npencraBisitoT co0OM, HE3aBHCUMO APYT OT JPYra, KOBAJIEHTHYIO CBSI3b, HACBHILICHHBIHI
WIM HEHACBIIEHHBbIH JuHeWHb win nukiandeckuit (Ci1-Cg)ankun, mpu yCIOBHH, YTO IO
MeHbLIel Mepe onuH u3 A win C oTIM4YaeTcss OT KOBaJIEHTHOH CBS3H;

B npexncrasnisieT co00i KOBAJIEHTHYIO CBSI3b;

U T1e IuHa yriaepoaHoi uenu gparmenta -A-B-C- coctasnsier ot C3 1o Co;

AJIA IPpENOTBpallCHUA UKW JICHCHUA FpI/I6KOBbIX maTor¢HoB paCTeHI/II\/JIA

Bbonee nmpeanouTHTEIBHO, COTTIACHO HACTOSINEMY H300PETEHHIO MPEJIOKEHO TPUMEHEHHE
KOMITO3ULIUH, COAeprKaleil KOMOMHALIMEO TI0 MEHBIIEH Mepe IBYX COSAMHEHUH, BHIOPAHHBIX

H3 CIIMCKa, BKJIFOYarOIICTO!
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15 1) mo meHsLIeH Mepe ONHY TPy Z, MPEACTABIISIOYI0 COOOH H30THOLMAHAT, W/ TN

2) mo MeHbIIEl Mepe ABe Pa3InYHbIE CTENEHU OKHCIEHHS aTOMa CEePbl, H/UITH
3) 1o MeHbLIeH Mepe Pa3sITUYHYIO JUIMHY yIiiepoaHoi nenu ¢pparmenra -A-B-C-,
U r1e InHa yraepoaHoi nenu gparmenrta -A-B-C- coctasmsier ot C3 1o Co;

AJIg IPEAOTBpALllCHUSA UJTH JICUCHUA FpI/I6KOBbIX maTror¢HoB paCTeHPIfI.
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[IpennouTHTeNpHO, IO MEHBIIEH Mepe 1Ba COSMHEHUSI B KOMOMHALINY [T IPEIOTBPAILECHUS
WIA JIeYeHUs] TPUOKOBBIX NATOT€HOB PACTEHHH BBIOPAHbI W3 TPYMIBI, COCTOSIIEH U3:

8MSOH/8MSOOH,; 8ASOH/8ASOOH; 8ESOH/8ESOOH; 8CSOH/3MSOOH,;

8CSOH/7TMSOH,; 8CSOH/3MSOH,; 8MSOOH/6MSOH, 8MSOH/3MSOOH,;
8MSOH/7MSOH; 8MSOH/6MSOH; 8CSOH/8MSOH,; 8CSOH/3MSOOH,;
8MSOH/SMSOOH,; 8CSOH/7TMSOH,; 8ESOH/7MSOH; 8ESOH/3MSOH;

8MSOOH/7TMSOH,; 8MSOOH/SMSOH,; 8MSOOH/6MSOH,; 8CSOH/7TMSOH,;
8MSOOH/3MSOH, 8MSOOH/8MSOON umu SMSOOH/3MSOOH.

Eme 6onee npeanodTuTenpHO, IO MEHbLIEH Mepe 1Ba COEAMHEHUS B KOMOMHALIUY JJIsI
NPEOTBPALICHHUS MM JIEYeHUs IPUOKOBBIX MATONCHOB PACTEHUH MPENCTABIIIOT COO0 cMech
7-meruncyibdonmnrentunuzotronuanara u (E)-1-u3oruounanaro-8-(MeTuncynbuHm )-
OKT-2-eHa WJIM CMeCh 8-MeTHIICYIb()OHUIOKTHIM30THOLIMAHATA 1 8-

METHIICYIb()MHIUIIOKTHOU30THOLIMAHATA.

UnenTnduumpoBaHHbIE COSNUHEHHs COTJIACHO HACTOSLIEMY H300pEeTeHHIO0 00eCreunBarOT
HECKOJIbKO TPEUMYIIECTB, OHU TMPOSBJISIOT (YHTHTOKCUYECKOE H/MIIM (PYHIHCTATHUYECKOE
AEeWCTBUE TO OTHOLICHHIO K TPHOKOBBIM TNATOr€HAM OKPYJKAIOIEH Cpenabl, pacTeHUi,
XPaHWIULL, U MEAULIMHCKAM I'PHOKOBBIM MATOTE€HAM.

IIpu >TOM wuneHTH(PULUUPOBAHHBIE COECOUHEHUs COTJIACHO HACTOALIEMY H300PETEHHIO He
NPOSIBJISIIOT (PUTOTOKCHYHOCTH, SIBJISIFOTCS CTAOMIIBHBIME OTHOCUTEJIBHO BO3ICHCTBUS CBETA U
JIETKO MOTYT OBITh HAHECEHBI Ha PACTEHHSL.

Komnosumus, mpumeHsieMasi COTJIACHO HACTOSINEMY H300pEeTeHHIO, IOKas3ajla MpOJJICHHE
CpOKa XpaHEHHs] MUHUMYM Ha OIHY HEIeN0 Jisi (PYKTOB, OBOLIEH M CPE3aHHBIX LIBETOB,
WHQHUIHUPOBAHHBIX T'PUOKOBBIMH MMATOT€HAMH B CKJIQJCKHX TOMEINeHUsX. lIpumenHsieMbie
coenuHeHus (T.e. CMeCh) IOKA3aJl OTCYTCTBHE TOKCHYHOCTHU JJII HACEKOMBIX U UENIOBEKA.
Komnosuiumss coriacHO HacrosimeMmy H300peTeHHI0 JIETKO IPUMEHHMa C  OCOOBIM
BO3/ICHCTBUEM Ha CO3PEBAHUE CKOPOMOPTALIMXCS IHIIEBBIX NPONYKTOB W He Tpelyer
JOMNOJHUTENBHBIX 3aTPaT HA YCTaHOBKY. KOMMO3MIus COTIacHO HACTOAMIEMY H300pETEHUIO
MOJKET 3aMHTEPECOBaTh KOMITAHNH, 3aHUMAIOLINECS XPAHEHHEM (T.€. CHIDKEHHE PacXOI0B Ha

YIIAKOBKY), JIECHON IPOMBIIIJIEHHOCTBIO, CaJJOBOZIOB U (pepMepOB.
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Tak KOMIIO3ULMA COrJIaCHO  HACTOSALIEMY H306pereHm0 npuMEeHruMa B Ka4dC€CTBE

>
(YHIUTOKCHUECKOrO WMWiK (PYHIHCTATHYECKOrO areHTta mus pacteHud. Kommosmmwms
COIJIACHO HACTOSIIIEMY H300pETEeHHI0, TNpPUMEHseMass B KauecTBe (PYHIHIMIA, IOKa3aja
BBICOKYIO 3(dexTnuBHOCTh Mpu 00paOOTKE pa3IMYHBIX PACTEHUH WM CEMEHCTB pacTeHHH
(xo3sieB). Ha camMoMm pene, KOMITO3HIMIO COTJIACHO HACTOSIIIEMY H300PETEHUI0 MOKHO
npuMeHsTh uia o0pabotku Oonee 1400 BHIOB arpOHOMHUYECKHM BaXKHBIX KYJIbTYpP WIH
pactenuii, Bkmodas nopsaku IlacnenouserHsie, PozouserHble, BuHOrpagouseTHbIe,
31aKOLBETHBIE U T. 1.

KoMno3unuo cornacHO HacToseMy H300pEeTEHHIO MOXKHO NPHUMEHATh Ha JIOO0OW vacTu

pacT€HUA B TCUCHUC 000K YacTH €ro >KHU3HEHHOT'O UKJIA, BKJIFOYas, oe3 OTrpaHUYCHUS,

CEMCHA, MPOPOCTKH, KIIECTKU paCTeHHfI, pacTCHUs UJIN LIBETHL.

CornacHo HacrosmeMy H300pPETEHHI0 MOKHO 00pabaTelBaTh BCE PACTEHUS U YaCTH
pactenuii. Iloxg «pacTeHnemM» MOHUMAKOT BCE PACTEHUS M MOMYJSALMM PACTEHUH, TaKUe Kak
JKeNaTebHbIE M HEXeNaTeNbHble IOUKUE PpACTeHHs, KyJIbTHBApbl U COPTAa pacTEeHUi
(3amumIeHHbIE WM HE3alWIIeHHble IpaBaMH Ha COPT PACTeHUH WIM IpaBaMu
pacteHnBoAoB). KynbTuUBapbl M COpTa pacTeHUH MOTYT MPENCTaBJsATh COOOH pacTeHus,
MOJIYYCHHBIC TpaaUulHOHHbIMU criocobamu PasMHOXKXEHHUSA U BBIBEACHUsA, KOTOPBIC MOIYT
JOTOJIHATBCS WM COMPOBOXKAATHCS OJHUM WM Oojiee OMOTEXHOJOTHYECKUMH CIIOCOOaMHu,
TaKMM KaK MPHUMCHCHUC HBOfIHbIX rarjionaoB, CJIUAHUE TMPOTOIIACTOB, cnyqai/'leH‘/'I u
HaHpaBHeHHbeI MYTar€He3, MOJICKYJAPHBIC WJIHW T'CHETHYCCKHE MapKEpPbl, WUIIN criocobamMu
6I/IOI/IH}KeHepI/II/I U TeHHOU WHXCHCPUU. HOL[ JaCTAMHU IIOHHUMAKT BCE HAA3CEMHBIC H
MOA3E€MHBIEC HaCTU U OpPraHbl paCTeHHﬁ, TaKH€ KakK HO6GF, JIMCT, OUBETOK U KOPEHBb, B KAYCCTBE
MPUMEPOB MOXKHO IMPUBECTU JIUCTbs, UTOJIKH, CTG‘6JII/I, BE€TBH, IUBECTHI, IIJIOJOBBIC TECJIA, IJIOABI
U CEMEHa, a TaKKe KOPHH, KIyOHENYKOBHUIbI M KOpHeBHUINA. KyIbTyphl U BEreTaTUBHBIA U
TeHEPATUBHBIA MaTepuasl Uil Pa3MHOXKEHHUs, HApuUMep, UYEPEeHKH, KIyOHEeTyKOBHIIbI,
KOPHEBHIIA, YCbI U CCMEHA, TAKXKE OTHOCATCA K HaCTAM paCTeHHﬁ.

Cpe):u/l paCTeHHfI, KOTOpPBIE MOXHO 3allluilaTb IpU M[OTOMOIIW KOMIIO3ULIUHU COIJIaCHO
HACTOALIEMY I/1306peTeHI/II-O, MOXHO OTMETUTBH TJIAaBHBIC IIOJICBBIC KYJIBTYPbI, TAKHUC KakK
KYKypy3a, COs, XJIOMYAaTHUK, MACJIUYHbIE KYJIBTYpPbl poOJa KaIlyCcTa, TaKue KakK parc
(HampuMep, KaHOJA), pema, ropuyMlia U Kamycra aOMCCHHCKAs, pUC, MIIEHHLA, caxapHas
CBEKJIa, CaxapHbIi TPOCTHHUK, OBEC, POXKb, AUMEHb, MPOCO, TPUTHUKAJE, JIEH, BUHOrpag M

pa3JInIHbIC (I)pYKTbI U OBOLIH PA3JIMYHBIX OOTaHUUECKUX TaKCOHOB, TAKUX KdK PA3JIMYHbBIC
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Buibl PO30BBIX (Hampumep, ceMeukoBble (PPYKTBI, Takue Kak sIOJOKM M TPYIIH, a TaKXkKe
KOCTOUKOBBIE€ (PPYKTHI, TaKHe KaK aOPUKOCHI, BUIIHU, MHUHJAJIb U MIEPCUKH, ATOABI, TAKHE KaK
knyOHuka), CmoponuHoBbiX, OpexoBblx, bepe3oBbix, CymaxoBbix, bykoBbix, TyTOBBIX,
MacnuHOoBBIX, AKTUHHINEBBIX, JIaBpoBbIX, baHaHOBBIX (HampuMep, OaHAHOBBIE AEPEBBS U
nocaaku), Mapenoseix (Hanmpumep, kode), Haitnbix, CTepkynuessix, PyToBbIX (Hampumep,
JVIMOHBI, anenbCuHbl U rpeingpyT), [lacneHoBrIx (Hanpumep, TOMAThl, KapTodenb, meper,
Oaxnaxan), JIuneinpix, CIOXXKHOLBETHBIX (HAPUMeEpP, CajaT-JaTyK, apTUIIOK M LUKOPHH —
BKJIFOYasi KOPHEBON LMKOPUHN, HAUBHI WM OOBIYHBIM LUKOPUI), 3OHTHUYHBIX (HAIpUMED,
MOpPKOBb, TETPYIIKA, YEPEIIKOBBIH cenpaepell M KOpHEBOH cenpaepei), ThIKBEHHBIX
(Harpumep, orypel] — BKJIOYas KOPHUINOH, Kab0audok, apOy3, THIKBbI U AbIHH), JIYKOBBIX
(manmpumep, Nyk pemyarbli u Jyk-mopei), KpecronserHbix (Hampumep, OeokOuaHHAsS
KamycTa, KpacCHOKOUaHHAsl KamycTa, OPOKKOJIM, I[BETHAsl Kamycra, OproccenbCKasl Kamycra,
MaK-4O0i, KOJbpabu, peauc, XpeH, Kpecc-cajar, KUTalckas kamycra), boOoBbIX (Hampumep,
apaxuc, ropox u 0oObl — Takue Kak BbiOLIascs (acomb u KOpMoOBble 000BI), MapeBbIx
(HampuMep, MaHroJIb]l, JIUCTOBAsI CBEKJIA, IIMUHAT, CBEKJIa), MajabBOBBIX (HANpHMeEp, OKpa),
CnapxeBbIX (HarpuMmep, Crapska), CaioBble U JIECHBIE KYJIbTYPbI, J€KOPATUBHBIE PACTEHUS U
LIBEThI, BKJIIOYAs CPE3aHHBbIE LIBETHI, TPaBbl, BKIIOYAs IMOJS Ui rojb(a, ra3oH, a Takxke

IFeHCTHYCCKI MOL[I/Iq)I/ILII/IpOBaHHbIe rOMOJIOTH YKa3aHHBIX KYJIbTYP.

Hanpumep, KOMMO3HMILHIO COTMJIACHO HACTOSIEMY H300PETEHHUI0 MOXKHO TPHMEHSTh IS
KOHTPOJIsI PacpOCTPAHEHHBIX I'PHUOKOBBIX 3a00JIEBAHHH, TAKMX KaK HACTOSIIAs MYYHHCTAs
poca, p>KaBUMHA, JIOKHAasi MYYHHCTas poCa W aHTPAKHO3, IMOJEBBIX KYyJbTYp, IIOAOBBIX
J€PEBbEB U OBOLIEH.

Kpome TOro, KOMITO3UIMIO COTJIACHO HACTOSIIEMY H300PETEHHI0 MOXHO NPUMEHSTH IS
JIeYeHHUsT CTOMKHMX 3a0OJIeBaHUH, TJIABHBIM OOpa3oM Ui KOHTPOJIS HACTOSINEH MyYHHCTOU
POCHI MIUEHUILIBI, MUPUKYJISPUO3a PUCA, TOJOBHU PUCA, HACTOSIIEH MYYHHCTOW POCHI AbIHHU,
HACTOSIIIEH MyYHHUCTOH POCBI TOMATOB, PKABUMHBI SIOJIOK, aHTPaKHO3a apOy3a M HACTOSIIEH
MY4YHHCTOH pocbl LBeToB. Kpome TOro, koMmosumus IOKasaja O4YeHb XOpollee
KOHTPOJIUPYIOILEee NEHCTBHE MPOTUB JIOXKHOW MYyYHHCTOM POCHI OTypLa, JIOKHON My4YHUCTOU

POCHI BUHOrpaaa, napuiu, CI/I6I/IpCKOI\/'I A3BBI U ITATHUCTOI'O ONaJCHUA JINCTHEB.

B KOHKpeTHOM BapHaHTe peaNu3aluy HACTOALIEr0 H300peTeHHs KOMIIO3MLUIO COTJIACHO

HACTOALIEMY I/1306peTeHI/II-O MPUMCHAKT MJIA JICHCHHA WM NPEAOTBPAILICHUA 3a00J1eBaHHI1
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JIepEeBbEB, BBI3BAHHBIX MPUOKOBBIMH IaTOT€HAMHM, HANPUMEP, MAHAMCKOI Oose3HH OaHaHOB,

NENEJIbHOIO BEPXYMICHHOI'0 yChIXaHUSA.

Kpome Toro, KOMIo3unuio COTJIACHO HACTOSALIEMY H300PETEHHI0 MOXKHO MPUMEHATDH MPSIMO
Ha TIOJIE Ha KyJbTypax pacTEHUW, HO TaKxXe /71 Vifro, Hanpumep, A1 BHEAPEHUs B

pPacTUTENbHBIE KYJIbTYPBI.

HeoxnnanHO, KOMIO3UIUS COTJIACHO HACTOALIEMY HM300pETEHHIO, MPUMEHsIEMasi B KaueCTBe
¢yHrunuma, mMokaszaja KpaiHe BBICOKYIO AaKTHBHOCTb NPOTHB IO MeHbInell Mepe 43

IpHUOKOBBIX NMATOTEHOB (CM. CITUCOK HIDKE), U3 4 Pa3IMYHBIX TUIOB, 8 Pa3IMYHBIX KJIACCOB U

14 pa3nu4HBIX NOPSAIKOB:

Bup Tun Knacc Mopapok
Rhizoctonia solani Basngnomuuetsl ArapMKomuLETbI KaHTapennosble

Thamnidium elegans 3urommueTbl 3urommnueTobl MyKopoBble
Phytophthora cactorum OomuueTbl OommueTbl MNepoHocnoposble
Phytophthora syringae OomuuEeTbl OomuueTbl MNepoHocnoposble
Phytophthora infestans OomuuEeTbl OomuueTbl MNepoHocnoposble

Phytophthora agathidicida strain
OomuueTbl OommueTsl MNepoHocnoposble
18407

Phythium sp. OomuueTbl OommueTbl MNepoHocnoposble
Plasmopara viticola OomuueTbl OomuueTsl lNepoHocnoposble

Aspergillus versicolor AcCKOMULETDI 3ypPOLMOMULETDI 3ypoumnesble

Aspergillus pseudoglaucus AcCKOMULETBI 3YypPOLUMOMULETDI 3ypoumnesble

Aspergillus sp. AcCKOMULETBI 3YpPOLUNOMULETDI 3ypoumnesble

Penicillium vulpinum AcCKOMUUETBI 3YpPOLUMOMULETDI 3ypoumnesble

Penicillium wortmannii AcKOMUUETBI 3YpPOLUMOMULETDI 3ypoumnesble

Trichophyton rubrum AckomuueTsbl 3ypouMOMULETHI OHUreHoBble

boTpnochepmanbHbl
Lasiodiplodia theobromae AcKomuMUETBI JotnaeomunueTsl
e
Guignardia bidwellii AcKoMuUETbI HotnaeomunueTol | boTpnochepmanbHbl
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Alternaria radicina ACKOMMUETbI JotngeomumueTsl MNMneocnoposbie
Phoma exigua AckomunueTbl JoTngeommueTsl lNneocnoposble
Phoma betae AckomunuEeTbI JoTnaeomuueTsl MNneocnoposble

Helminthosporium solani AckomumueTbl JotnageommueTsl lNneocnoposble
Cladosporium langeronii AckomunueTbl JotnaeomunueTsl KanHoaunanbHble
Cladosporium haloterans Ascomycota JotnaeomunueTsl KanHogwnanbHble
Cladosporium sp. AckomumueTbl JotnaeommueTsl KanHogmanbHble
Fusarium verticillioides AcKomuueTbl CopaapvomMmmueTsl fMnokperiHble
Fusarium gramineum AcKomuMueTbI CopgapvomnueTsl fMnokperiHble
Fusarium equiseti AcKoMUUETbI CopaapvommueTsl MnoKpeliHble
Fusarium culmorum AcKkomMUETbI CopaapvomumueTsl MnoKpeliHble
Fusarium avenaceum AckomunueTbl CopgapvomnueTsl MnokpeliHble
Acremonium sp. AckomuueTbl CopaaprommnueTsl fMnokperHble
Pyricularia oryzae AckomunueTbl CopgapvomnueTsl MarHanopTtosble
Scopulariopsis brevicaulis ACKOMULETDI CopaapvoMULETDI MuKpoackosble
Scopulariopsis fusca AckomunueTbl CopaapvommueTsl MuKpoackosbie
Colletotrichum acutatum ACKOMULETDI CopaapromMmmnueTbl [nomepennosble
Colletotrichum coccodes AcCKOoMULETBI CopaapvomMUUETDI nomepennosble
Colletotrichum gloeosporioides AcCKOMULETDI CopaaprvomMmnueTbl nomepennosble
Plectosphaerella cucumerina AcCKOMULETBI CopaaprvomMmnueTbl nomepensosble
Monilinia laxa AcCKomMMUETBI JleouyomuueTsl lenoupesble
Botrytis cinerea ACKOMMUUETbI JleounomumueTsl Fenounesble
Sclerotinia sclerotiorum AcKomuMueTbl NeoupomuueTsl lenoupesble
Gloeosporium album AckomumueTbl NeoupomuueTsl lenoupesble
Hymenoscyphus fraxineus AckomunueTbl JleouyomunueTsl lenoupesble
Geotrichum candidum AckomuuEeTbI CaxapomMuUEeTbI CaxapomuueTOBble
Pichia fermentans Ackomuuetbl CaxapomumueTbl CaxapomuueTosbie
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B dacTHOCTH, KOMITO3UIMS COTJIACHO HACTOSIIEMY H300peTeHHIO mokaszana 3PQeKTHBHOCTb
npoTUB l"pI/I6KOBbIX IIaTOr€¢HOB paCTeHI/Iﬁ, BbI6paHHbIX U3 THIIOB, BKIIOYAKOIIHUX

basupnomuneTsl, 3uroMmuneThl, OOMHULIETHI HIH ACKOMUIIETHI

Hampumep, xOMMIO3WLMsS COTJIACHO HACTOSIIIEMY H300PETEHHIO0 TIOKa3ana OCOOCHHYIO
3¢ (}EeKTUBHOCTP MO OTHOIIEHUIO K TIpUOKOBBIM IAaTOT€HAM pPAaCTEHU: Bofrytis cinerea,
Colletotrichum graminicola, Fusarium oxysporum, Sclerotiana sclerotiorum, Verticillium

dahlia, Mycospharella gramincola n Sphacelotheca reliana.

B npyrom BapuaHTe peanu3ali KOMIIO3UIMIO COTJIACHO HACTOSIIEMY H300pETeHHIO
(cornacHo obwei ¢opmyne I, kak omnpeneseHO BbIMIE) MOXHO MPUMEHSTh B KaueCTBE
AHTMMHUKOTHYECKOTO CpencTBa B MHUINe WM HamuTke. Hacrosimee wu3zoOpereHue TaKke
OTHOCHUTCSI K TIHILE, HAMMUTKY U ar€HTY TUTHEHbI TIOJIOCTH PTa, COAEPIKAIUM BbILIEYKa3aHHBIH

AHTUTPUOKOBBII areHT.

B wactHOCTHM, AHTUrPHOKOBBII MM AHTHUMHUKOTHYECKHH areHT COIJIACHO HACTOSIIEMY
HU300pETeHHI0 MOJKHO BBOJAWUTH B NHILNEBbIC MPOAYKTHI WJIM HAMUTKU UIA TPEAOXPAHEHUS
TIOPYM MHIIH TPUOKOM WU 3apAKEHHS TATOTCHAMHU.

B KOHKpeTHOM BapHWaHTe peaju3aluy KOMIIO3HMLHIO COTJIACHO HACTOSINEMY H300pETEHMIO
MOTYT BBITOTHO TIPUMEHSITh MPOJABLIBI MPOAYKTOB MUTAHMS ISl IPOAJICHHUST CPOKA XPAHEHHUS
(bpyKTOB 1 OBOIIEH Oyarofapsi MPEIOTBPAILIECHUIO PA3BUTHSI TPUOKOBBIX TATOI€HOB PACTEHUIA.
Hanpumep, KOMIIO3MLIMM COTJIACHO HACTOSALIEMY H300PETEHHIO MOTYT IMPOIJIEBATh CPOK
XPaHEHWsI OBOIIEH, SAroa, (PYKTOB WM CPE3aHHBIX LIBETOB IO MEHBIIEH Mepe Ha OJHY

HEOECJIO.

IIpennoutrurenbHO, BBOAUMOE KOJIMYECTBO HaxoauTcs B auama3zoHe ot 0,01 mo 100 m.a. ot
MAacCChI IUIIU.

bonee nmpepnoututensHo, oT 1 10 50 m. 1.

[IpuMeprl NHUIOM W HAMUTKOB, C KOTOPBIMH MOJKHO CMEIINBATh AHTHUTPHOKOBBIA areHT
COIJIACHO HACTOSIIIEMY H300pETEHUI0, BKIIOYAIOT PBIOHBIE MPONYKTHI, PHIOHBIE COCHCKH,

BETUMHY, COCUCKH U BETYHHY M3 MSICa PbIObI, MPOAYKTHI H3 CYPHMH, BbICYIIEHHBIE MTPOAYKTHI
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U3 pbIOBI M MOJUIIOCKOB, KOITYEHBIE MPOAYKTHI, COJEHYIO pPbIOy, KPEBETKH, IOJYTBEPIbIC
MOPETPOAYKTHI, TAKHE KAK MAPUHOBAHHASI UKPa TPECKH U MOAOOHBIE MPOAYKTHL, MTPOAYKTHI U3
Msica JJOMAIIHEro CKOTa, TAKWE KaK BETUYHNHA, COCUCKH, OEKOH U pyOJieHble MSICHbIE TPOAYKTHI,
TOTOBYIO MHUIY, TaKyl KaK cajaThbl, raMOyprepbl, NMEeIbMEHH, BapeHble OOOBI, KUTaHCKas
KaIlyCTa, OrypIlbl, MAPUHOBAHHBIE OBOIIY, TAKHE KaK KUMYH, CIAAKUI KapTodenb, ATOHCKUN
OMJIET U KOPHH JIOTOCA C PO3MAapUHOM, JKUIKHE 3alpaBKH, TAKUE KaK CIAJKUH COyC W CYII,
IIPUIIPABbL, TaKME€ KaK MHCO M COEBBbIM COYC, Jallla, Takas Kak CbIpass WM BapeHas
NIIEHUYHAs JIaliia, YAOH, MakapoHbBI, Pa3lUYHble HANUTKH, TaKue Kak (PYKTOBBIE COKH,
ra3upOBaHHbIE HANUTKH, 4Yal, MOJOYHbIE HAMMUTKH, HANIUTKH MOJOYHOKHUCIIOTO OpOXKEeHMS,
kode, Kakao, COeBO€ MOJIOKO M IONOOHbIE HAMMTKU; (PYKTHI U OBOINM, CYXO€ MOJIOKO,
CKBAIIEHHOE MOJIOKO, MacljoO, CbIp, MOPOXKEHOE, MOJIOYHBbIE MPOAYKTHI, TAKUE KAK CIUBKH,

KapaMelib, KOH(I)BTI:I, JKE€BaATECJIbHAsA PE3UHKA, IXKEMbI, MapTrapyH U l'IO)IO6HbIe NPOAYKTBHI.

B mpennoyTuTEeNPHOM BapHAaHTE peANTU3ALUN AHTUMHUKOTHYECKAs KOMIIO3MIUS COTJIACHO
HACTOSIIEMY H300PETEHHIO COAEP’KUT KOMOMHALMIO 1O MEHbLIeH Mepe IBYX COeIUHEHHIA,

BbIOpaHHbIX W3 rpynmbl, cocrosimedr u3 8MSOH/8MSOOH, 8ASOH/8ASOOH,;

8ESOH/8ESOOH; 8CSOH/3MSOOH; 8CSOH/7MSOH; 8CSOH/3MSOH;
8MSOOH/6MSOH,; 8MSOH/3MSOOH,; 8MSOH/7MSOH; 8MSOH/6MSOH;
8CSOH/8MSOH; 8CSOH/3MSOOH; 8MSOH/9MSOOH; 8CSOH/7TMSOH;
8ESOH/7MSOH; 8ESOH/3MSOH; 8MSOOH/7MSOH,; 8MSOOH/SMSOH;

8MSOOH/6MSOH; 8CSOH/7MSOH; 8MSOOH/3MSOH; 8MSOOH/8MSOON  wmm
8MSOOH/3MSOOH.

Eme Oonee mpeanmodTHUTENbHO, AHTUMHKOTHYECKAs KOMITO3ULHS COTJIACHO HACTOSIIEMY
M300pPETEHUIO COMNEPKUT IO MeHbIIEH Mepe JABa COCOUHEHUs B KOMOWHAIIMH, KOTOpBIE
NPEACTaBISIIOT  cobolf  cmech  7-Metmncyibonmmrentwin3oruounanara u  (E)-1-
WU30THOLUAHATO-8-(METHIICY Ib() IHILT )-OKT-2-€Ha WA CMECh 8-

MeTI/IJ'Icy.]'Ib(l)OHI/IJ'IOKTI/IJ'II/ISOTI/IOLII/IaHaTa u 8-meT I/I.Hcy.]'[b(l)I/IHI/IJIOKTI/IOI/ISOTI/IOLII/IaHaTa.

B npyrom BapuaHTe peanu3alyi KOMIIO3ULUIO COTJIACHO HACTOSIIEMY H300pEeTEeHHIO
(cornacHo obmei ¢opmyne I, kak ompeneaeHO BbIMIE) MOXKHO MPUMEHSTh B KadeCTBE

I[GSI/IH(I)I/ILII/IPYI-OH_IGFO CpeacTBa AJisi TUTUCHBI TIOJIOCTU PTA UKW B CAHUTAPHBIX U3ACITUAX.
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HpeI[HOLITI/ITeJ'IbHO, U3ACIINA OJid TUTUCHDBI MTOJIOCTHU PTa BbI6paHO U3 CpeacCTBa AJjid YUCTKHU
SY6OB, JIEACHIA, >KHUAKOI'O HWIIH nopomKoo6pa3H0ro OMIOJIACKUBATEJIA OJisI TIOJIOCTH PTaA,
pacTBOpa AJiId HAHCCCHHA MOKPLITHs, ar¢HTa AJIsd NPECAOTBPALLICHUA raJuTOo3a U JKeBaTeJIbHOM

PE3HMHKH.

I[O?:I/IpOBaHHaﬂ (1)opMa arcHrta MAJjid THUTMC€Hbl TIOJIOCTH pPTa, € KOTOPbIM CMCHIMBAIOT
AHTUMUKOTHYECKUN areHT COTJIaCHO HACTOSALIEMY H300peTEeHHI0, MOXKET ObITh JII0OOH u3
CIeNYIOLUX: SKMAKUHM Ipenapar, TBEpPAbId NpernapaT W IOJYyTBEPABIM areHT, U MOXKET
NpeACTaBIIsITh COOOI CPEACTBO sl YUCTKH 3yOOB, JIEMEHELl, KUIKUIA WA MOPOLIKOOOpa3HbIii
OMOJIACKMBATENIb JAJISi TOJOCTH PTa, pPAaCTBOP JUIsi HAHECEHWs TMOKPBbITUS, areHT Jyis

NpeaAOTBPALLCHUS raJIUTO34, )KCBATCIIbHYIO PE3UHKY U noao0HbIE CpeacTna.

Kpome Toro, nesmHGHUUpYIOIIEE CPENCTBO COIMVIACHO HACTOAIIEMY H300PETEHHIO MOXHO
NPUMEHATh B PAa3JIMYHBIX MPOAYKTAX, TAK HA3bIBAEMBIX aHTHIPUOKOBBIX TOBapax (TOBapax),
TaKUX KaK KYXOHHbIE MPUHAIUIEKHOCTH, TaKHE KaK Pa3fesOYHbIe OCKH, MPHCIOCOOIECHHS
IJIST MBIThSl, TAKME KaK 3yOHbIE INETKH, KAHITOBAPHI, TAaKHE KAaK MMHILIYI[HE MHCTPYMEHTHI,
JacTHKM W Oymara ajisi 3aMeTOK, OZleXkIa, Takas Kak Oeybe, MpenMeTbl aBTOMOOUJIbHOTO
UHTEpbepa, TaKhe KaK PYYKH U CHACHbs, JOMAIIHHE MPUMEHEHHs, TaKhe KakK MHIIyIIue
MAIIMHKN ¥ XOJOAWIbHUKH, MaTepHalibl IJIsl JeKOpa UHTepbepa, Takue Kak MaTbl TaTaMH U
obou. To ecTb aHTUMUKOTHYECKHI areHT 3aMEIIUBAIOT B ChIpbe HA CTaJUU IPOU3BOICTBA
BBILIEYKA3aHHOW YTBAPH W TEPEMEIINBAIOT, WM TNPU J0OABICHHH BCIOMOTATEJILHOTO
BEIIECTBA, TAKOTO KaK IOBEPXHOCTHO-aKTMBHOE BEIIECTBO, MPHU HEOOXOAUMOCTH, C
pacTBOpUTENIEM, HAaHOCSAT Ha MOBEPXHOCTh MPOAYKTA MyTEeM HAHECEHHsS WM PACHbUISIOT B
Buze crpesi. JKHIKUN COCTaB MJIM COCTAaB CHpes MOKHO aHAJIOTHYHBIM 00pa3oM HAHOCHTDH Ha
CaHWTApPHbIC OTCEKH, CHIEHUS TyajeTra, Ae3UH()HUIMPYIOIIHe CPENCTBA UII BAHHBIX U ar€HThI
npoTuB ruieceHu. Kpome TOro, ux MOXXHO NPUMEHATb B KAa4eCTBE CAHUTAPHBIX H3JENUH,
TAKUX KaK Je3UHPHUIUPYIOIIHHA OYHCTUTENb HIIH BIAXKHBbIE CAI(PETKH, MyTeM MPOMUTKH
areHTOM B BHJI€ JKHIKOTO COCTaBa BIHUTHIBAIOIIEH BJIAry IIOBEPXHOCTH, TAKOW Kak Oymara miu

TKaHb.

B npeamoutuTenbHOM BapuaHTE peanu3alui Ae3HH(QUUUPYIOMAs KOMITO3UIMSA COTJIACHO
HACTOSIIEMY H300PETEHHIO COAEPKUT KOMOHMHALIMIO 1O MEHbLIEH Mepe IBYX COEIWHEHHH,

BbIOpaHHBIX W3 rpynmbl, cocrosimed u3: S8MSOH/SMSOOH; 8ASOH/8ASOOH;
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8ESOH/8ESOOH; 8CSOH/3MSOOH; 8CSOH/7MSOH; 8CSOH/3MSOH;
8MSOOH/6MSOH,; 8MSOH/3MSOOH,; 8MSOH/7MSOH; 8MSOH/6MSOH;
8CSOH/8MSOH,; 8CSOH/3MSOOH; 8MSOH/9MSOOH; 8CSOH/7MSOH;
8ESOH/7MSOH; 8ESOH/3MSOH; 8MSOOH/7MSOH,; 8MSOOH/SMSOH,;

8MSOOH/6MSOH; 8CSOH/7MSOH; 8MSOOH/3MSOH; 8MSOOH/8MSOON  umn
8MSOOH/3MSOOH.

Eme Oonee mnpennoyTUTENbHO, AE3WHPHUIMPYIOLIAss KOMITO3UIMSA COTJIACHO HACTOSIIEMY
U300pETEeHNIO CONEPXKUT 1O MEHbINEH Mepe JBa COENMHEHHs B KOMOWHALIMH, KOTOpPBIE
NPEenCTaBSIIOT  coboit  cmech  7-merwicynbponmnrentuia U (E)-1-u3ornonumanaro-8-
(MeTUNCYNb(UHUI)-0KT-2 HWJIM CMeCh 8-METHICYJb(QOHWIOKTUIN30THOL[MAaHaTa U 8-

METUJICYIb(UHUIOKTHOU30THOL[AHATA.

BBIroiHO, 4TO KOMIO3HMLIMIO COTJIACHO HACTOSIIEMY M300PETEHHIO MOXKHO TaKXKe MPUMEHSTh
ISl JIEYEHUS WM TPeNOTBpAIleHHs MHKPOOHOH wuH(peKuuH, BBIOPAaHHOH U3 CIIHCKA,

COCTOSIIIETO N3 OaKTepUabHOMN, IPHOKOBO, APOACKEBON M/MIN BUPYCHON MH(EKIIHH.

CornacHo OHOMY W3 BapHAHTOB peaTM3allMHM HACTOSIIEro H300peTeHusi, OakTepuabHas

UH(EKIUS BKITIOYAET IPaAMIIOIOKUTENBHYIO HIIM MPAMOTPULIATEbHY) HHPEKIIHIO.

B yactHOCTH, GakTepuasibHasl MM APOKKEeBass WHPEKIUS MPENCTaBIsAET COO0H MH(EKIHIO
Pseudomonas aeruginosa, Escherichia coli, S. aureus, S. epidermis, Klebsiellae pneumoniae,
Acinetobacter baumannii, B. subtilis, E. aerogenes, C. freundii, Staphylococcus spp,
Streptococcus spp, Enterococcus spp, Proteus spp, Candida spp, Apophysomyces spp,
Aspergillus, Mucor spp., Porphymonas gingivalis, Prevotella intermedia, Treponema

denticola, Tannerella forsythensis win Aggregatibacter actinomycetemcomitans.

JIpyroii nesplo HACTOSIIEro H300peTeHNs sIBIISeTCs: o0ecreueHne KOMITIO3ULINH, COlep Kalen
KOMOWHAIIMIO O MEHbIIEH Mepe ABYX COENUHEHMH, BBIOPAHHBIX W3 COEIMHEHHI oOuien

dopmysr I
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@

rae:

Z npencrasisier coboit Hutpuan (-CN), twommanat (-SCN) wmiM M30THOLMAHAT

(-N=C=N5);

X,Y npexacrapnsoT coOOH, HE3aBHCUMO APYT OT ApPYyra, HemoaeneHuyw napy win O, npu
YCJIOBUH, 4TO MO MEHbLIEH Mepe OAMH U3 IBYX X WK Y mpencrasisier codoii O;

Ri1, R2 mpencraBnsitor coOOH, HE3aBUCHUMO JAPYr OT Apyra, H, HacbleHHBIH JUHEWHBIH,
uKInaeckuit uian passersieHHbIH (C1-Ce)ankui,

A, C npeacraBysitoT OO0, HE3aBUCHMO IPYT OT APYra, KOBAJICHTHYIO CBSI3b, HACBIIICHHBIH
1503074 HEHACHIIIEHHbIN JIMHEWHBIH, LUKJIMYECKHH, CIIUPOLUKINYECKUH,
OMLIMKITMUECKUH, MOMUIMKInYeckuii uiu passersiieHHbIH (C1-Csg)ankmn, Cs-apu;

B npencTaBisieT coOOW KOBaJEeHTHYHO CBsi3b, HACBIIIEHHBIA WM HEHACHIIEHHBIH

JUHENHBIN, [MUKIMIECKUH, CITMPOLMKIMYECKUN, OULUKIINIECKUH, MOMUIUKINIECKUI

wnu passerBieHHbli (C1-Cg)ankun, Cs-apu;

IPU YCJIOBUH, YTO MO MeHblIell Mepe onuH u3 A, B mnmu C ornmyaeTcss OT KOBaJ€HTHOMN

CBSI3H,

U XapaKTepU3YIOIIeWcs TeM, 4YTO MO MEHbIIeH Mepe JBa COEOUHEHHs B KOMOWHAIUU

comepKar:

1)
2)

3)

MO MEHBIIIEH Mepe OHY Ipynny Z, MPenCcTaBIsOIY0 cOO0N N30THOLUAHAT, U/ HJTH,
MO MEHBIIIEH Mepe JIBe Pa3IMYHbIX CTENIEHH OKUCIICHUS aTOMa CePbl, W/ WITH,

10 MEHBLIEH Mepe PAa3IMYHYIO JUTHHY yriepoaHoi nenu ¢pparmenta -A-B-C-,

AJie MPUMCHCHHSA B crocobe NpeaOoTBpalllCHUA WK JICHCHHS MHUKO30B Yy YCJIOBCKA WA

JKUBOTHOI'O.

[IpennoyTuTeIbHO KOMITO3UIIUS TIPEACTABIISIET COOO0H (hapMaleBTUYECKYI0 KOMITO3HIIHIO.
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DapManeBTUIECKYI0 KOMIIO3HULIUIO COTJIACHO HACTOSIIEMY H300pPETEHUI0 MOXKHO MPUMEHSTD
IUIS TIPUTOTOBJIEHHS JIEKAPCTBEHHOTO CPEACTBA, MOAXOMALIETO Ui TePANeBTHYECKOTO WU
PO HIAKTUYECKOTO JIeUeHHs TPUOKOBBIX 3a00JI€BAHUN YEJIOBEKA WIIH KMBOTHBIX, TAKUX KaK,
HampuMep, MHUKO3bl, xutpuauenble wuHbpexkuuun (Bd; Bs), nepmarosel, TpuxoduTHbIE
3aboseBannsi U KaHAUIO3bL, WM 3abojeBaHusi, BbI3BaHHble Aspergillus spp., Hampumep,

Aspergillus fumigatus.

B onHOM 13 BapuaHTOB peanu3alliy HACTOSIEro M300peTeHHs] MUKO3 BbI3BaH MH(EKLUIMU

Candida albicans v Trichophyton rubrum.

B wacTHOCTH, aHTUrpHOKOBBIN AareHT COIJIACHO HACTOAILIEMY H300peTeHHI0 o0nafaer
IPEBOCXOIHBIM AHTHUMHUKPOOHBIM nelicTBueM B oTtHowmenuu Candida albicans, xoTopsii
CUUTAETCS OJHMM M3 IPOXOKEH, BBI3BIBAIOIIMX CTOMATHT, CBS3aHHBIH C HMCIOJIb30BAHHEM
3yOHBIX TPOTE30B, MO3TOMY INPH €ro CMEUIMBAHUN C Ar€HTOM JJIsl TUTHUEHbI IOJIOCTH PTa

TPaIULIUOHHBIM CIIOCOOOM JIETKO MOYKHO MPENOTBPAIIATh U JIEYUTh HHPEKIHIO, BHI3HIBAEMYIO
Candida.

Kpome Toro, aHTUrprOKOBBII areHT COrJIAaCHO HACTOSIIEMY U300pETEHUI0 MOYKHO MPUMEHSITh
B KOMOWHAIINU C IPYTMMHU aHTUMUKPOOHBIMH areHTaMH, TAKUMH KaK aJIKOTr0Jib, HHIPEAHESHThI
NPSIHOCTEH, Takue Kak majidel U po3MapHH, OPraHUYeCKHe KUCJIOThL, TaKHe KaK JMMOHHAsS

KHCJIOTA, MOJIOYHAs KUCJIOTA, YKCYCHAsA KUCJIOTA U HOI[O6HbIe COCIUHEHUA.

B mpeamouTuTeNbHOM BapHaHTE peaTM3alMUA AHTUTPHOKOBBIA AreHT COMIACHO HACTOSIIEMY
H300pETeHUI0 Uil TPENOTBPAINEHUS] WM JIEYEHUS MHUKO3a Yy YeJOBEKa WM >KHBOTHOTO
COIEpPKHUT MO MEHbIIeH Mepe IBa COEAMHEHUs, BBHIOPAHHBIX W3 TPYIIIBL, COCTOSINEH H3:

8MSOH/8MSOOH,; 8ASOH/8ASOOH; 8ESOH/S8ESOOH; 8CSOH/3MSOOH,;

8CSOH/7TMSOH; 8CSOH/3MSOH,; 8MSOOH/6MSOH,; 8MSOH/3MSOOH;
8MSOH/7MSOH; 8MSOH/6MSOH; 8CSOH/8MSOH; 8CSOH/3MSOOH,;
8MSOH/SMSOOH,; 8CSOH/7TMSOH,; 8ESOH/7MSOH; 8ESOH/3MSOH;

8MSOOH/7TMSOH,; 8MSOOH/SMSOH,; 8MSOOH/6MSOH; 8CSOH/7MSOH;
8MSOOH/3MSOH; 8MSOOH/8MSOON umu 8MSOOH/3MSOOH.
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bonee mnpeamouTuTeNbHO, TO MEHbINEH Mepe IBa COEAWHEHHs] B KOMOHMHALUK U
NPUMEHEHHUsI B CIIOCOOe MPEOTBPALICHUS HITH JICUEHHUs] MUKO32a Y YEJIOBEKa MJIH JKHBOTHOTO
NPEACTaBISIIOT ~ coboif  cmech  7-Mertmncyibonmmrentwin3oruounanara u  (E)-1-
HU30THOLUAHATO-8-(METHIICY Ib() IHILT)-OKT-2-€Ha WIH CMECh 8-

MeTI/IJ'Icy.]'Ib(I)OHI/IJ'IOKTI/IJ'II/ISOTI/IOLII/IaHaTa u 8-MeTI/I.]'ICYJ'[b(bI/IHI/IJ'IOKTI/IOI/ISOTI/IOI_[I/IaHaTa.

Jlpyroii 1enbl0  HACTOSIEro HW300peTeHus sBsieTcss obecneueHue  (yHTULUTHOU
KOMITO3ULIH, COAepIKaliell KOMOWHALMIO 110 MEHbINEH Mepe ABYX COeNUHEHUH, BBIOpAaHHBIX

U3 coenuHeHu odmei popmysl I:

XY

N/,

A__.C.
R1/S\( °B ¢ Z
Ro

@
rae:
V4 npexacrasisier cobori Hutpun (-CN), twoumanatr (-SCN) wiM HU30THOLMAHAT
(-N=C=8);

X,Y npexacraBnsitoT coOOl, HE3aBUCUMO APYT OT ApPYyra, HemoaeneHHuyw napy wiu O, npu
YCJIOBHH, YTO IO MEHBIIEH Mepe OAMH U3 IBYyX X Wi Y mpeacrasisier codoit O,

R1, Ry mpencrapnsror coOoii, HE3aBUCUMO Ipyr OT Apyra, H, HaCHIEHHBIH JHHEWHBIH,
uKIndeck il uian paspersiieHHbIH (C1-Ce)ankm,

A, C mnpeacraBisiroT OO0, HE3AaBUCHMO JIPYT OT JPYTa, KOBAJICHTHYIO CBSI3b, HACBIIICHHBIN
U HEHACHIIEHHbIN JTIUHEWHBIMH, LUKITMYECKUM, CIUPOLIUKIINYECKH,
OMIMKTHYECKUH, TOTUIUKTnYeckuid win pa3serBiieHHbIN (C1-Cg)amkmi, Cs-apu,

B npencTaBisieT coOOW KOBaJIeHTHYHO CBsi3b, HACBIIIEHHBIA WM HEHACBHIIEHHBIH
JUHEWHBIN, [MUKIMIECKUH, CIUPOLUKIMIECKUN, OULUKIINIECKUH, MONMUIUKINISCKUN
i passerBieHHbIH (C1-Cg)ankun, Cs-apui,

IIPU YCJIOBUH, YTO MO MeHblIell mMepe onuH u3 A, B wimn C ornnyaeTrcss OT KOBaJ€eHTHOMN

CBSI3H, M XapaKTEPU3YIOUIECHCS TeM, YTO MO MEHbIIeH Mepe JIBa COSNMHEHUs B KOMOWHAIUU

comepKar:
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1) mo meHbLIeH Mepe OHY TPyMIy Z, MPEACTABISIONYI0 COOOH H30THOLMAHAT, W/ HITH,
2) mo MeHbIIel Mepe Be Pa3INYHbIX CTENEHN OKHUCIICHUS aTOMa Cepbl, W/WJIH,

3) 1o MeHblIeH Mepe Pa3INYHYIO JUIMHY yIiepoaHoi nenu ¢pparmenta -A-B-C-.

IIpennouturensHO, GYHTULUIHAS KOMITO3UIHS COAEPIKUT KOMOWHALMIO 110 MEHBINEH Mepe

IOBYX COEIUHEHUH, BRIOPAHHBIX U3 COenuHEeHHH obmel ¢popmyiel I, rae:

Z npencrasisier coboit nzotnonuaHat (-N=C=S);

X, Y npexacrasiisitotr coO0H, HE3aBUCUMO ApyT OT apyra, O;

R1, R2 npencraBnstoT coOoil, HE3aBUCUMO JpyT OT Apyra, H, HachleHHbIN JTUHEHHBIA HIIN
rukimaeckuii (C1-Ce)ankmi,

A,C mpencTaBisitoT cOOOM, HE3aBUCHMO APYT OT Apyra, KOBAJEHTHYIO CBsI3b, HACBILICHHBIH
WJIN HEHACBIUICHHBIH JUHEHHbIH win nukiandeckudl (Ci-Cg)anmkun, mpu yCJIOBHM, YTO IO
MeHblIel Mepe oauH u3 A nian C OTIH4YaeTcsi OT KOBAJIEHTHOMH CBsI3Y;

B npencrasnsier co00it KOBaJEHTHYIO CBSI3b;

Y I7ie JUIMHA yriepoaHoi nenu ¢pparmenTa -A-B-C- coctasisier ot Cs no Co.

B KOHKpeTHOM BapuaHTe peanu3auuu (PYHrHUOUAHAS KOMIIO3ULIUS COTJIACHO HACTOSIIEMY
U300pETeHUIO COAEPKUT KOMOWHAIMIO 10 MEHBbIIEeH Mepe JBYX H30THOLMAHATHBIX
COEIMHEHUH, MNPEANOYTUTENIbHO YKAa3aHHbIE IO MEHBLIEH Mepe [Ba HM30THOLIMAHATHBIX
COEIMHEHUs] MMEKT MO MEHBLIEH Mepe ABE pPa3jIMYHbIE CTEIIEHU OKHCIEHHUs aTOMa Cephl
W/WIM 10 MEHbIIEH Mepe pasIUYHyK JIMHY YIJIepoaHoW wnenu ¢parmenta -A-B-C-,

MPEANoUTUTENBHO cocTaBisiromyko ot Cs 10 Co.

Bonee npeanodtuTenbHO, GYHIHUMAHAST KOMIIO3HLIUS COTJIACHO HACTOSLIEMY H300PETEHHIO
COIEPKUT KOMOWHAIIHIO [0 MEHbINEH Mepe IBYX COENNHEHHH, BBIOPAHHBIX U3 CITHCKA,

BKJIIOYAIOIIECTO:!
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rae 1o MEHBIIEH MEpPE ABa COCAUHEHUA B KOM6I/IHaLII/II/I COACpIKaT:

1) mo meHbLIeH Mepe OHY TPyMIy Z, MPEeACTABIISIONIYIO H30THOLMAHAT, W/ WITH
2) mo MeHbIIel Mepe ABe Pa3InYHbIE CTENCHH OKHCIEHHS aTOMa CEePbl, H/UITH
3) 1o MeHbLIeH Mepe Pa3IMYHYIO JUIHHY yriepoaHoi nenu ¢pparmenta -A-B-C-,

U IAe JUIMHA yriieponHoi uernu ¢pparmenta -A-B-C- cocrasisier ot C3 no C9.

[IpennouTnTenbHO, MO MEHBINEH Mepe IBa COCAMHEHHS B KOMOHMHALMH (PYHTHLIHUIHON

KOMIIO3UIMH COTJIACHO HACTOSIIEMY H300PETeHUI0 BBIOPAHBI M3 TPYIIBI, COCTOSIICH H3:
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8MSOH/8MSOOH,; 8ASOH/8ASOOH; 8ESOH/8ESOOH; 8CSOH/3MSOOH,;

8CSOH/7TMSOH,; 8CSOH/3MSOH,; 8MSOOH/6MSOH,; 8MSOH/3MSOOH,;
8MSOH/7MSOH; 8MSOH/6MSOH; 8CSOH/8MSOH; 8CSOH/3MSOOH,;
8MSOH/SMSOOH,; 8CSOH/7TMSOH,; 8ESOH/7MSOH; 8ESOH/3MSOH;

8MSOOH/7TMSOH,; 8MSOOH/SMSOH,; 8MSOOH/6MSOH,; 8CSOH/7TMSOH;
8MSOOH/3MSOH, 8MSOOH/8MSOON umu 8MSOOH/3MSOOH.

Eme Oonee mnpenmouyTuTenbHO, MO MEHBLIEH Mepe JBa COENWHEHHs B KOMOMHALUU
byHrUIUaHON KOMIO3ULINU MPEACTABIISIOT coboit CMEChb 7-
metuncynbdonmnrentumzornonuanata u (E)-1-uzornonunanaro-8-(MeTUICYIbPUHII)-0KT-
2-eHa 10051 CMeCh 8-MeTnIICy b OHMIIOKTUIIM30THOLMAHATA u 8-

MeTI/IJ'ICY.]'Ib(I)I/IHI/IJ'IOKTI/IOI/ISOTI/IOI_II/IaHaTa.

B uactHOCTH, (YHIUIMIHAST KOMITO3MLUSI COTJIACHO HACTOSAIIEMY H300pPETEHHI0 MOKasaja
5(pPEeKTUBHOCTD MpPOTUB TI'PUOKOBBIX IATOI€HOB pACTEHHH, BBIOPAHHBIX W3 THIIOB,

BKJIFOYAIOIIUX BaSI/II_II/IOMI/ILIeTbI, 31/IFOMI/II_IeTbI, OOMI/ILle’TbI WM ACKOMUIIETHI.

Hanpumep, ¢yHrumuaHas KOMITO3UMLIMS COTJIACHO HACTOSIIEMY H300pPETEHHIO TOKa3aa
0co0eHHYI0 3(P(PEKTUBHOCTh MO OTHOIIEHHIO K I'PUOKOBBIM MATOTE€HAM pacTeHHil: Bofrytis
cinerea, Colletotrichum graminicola, Fusarium oxysporum, Sclerotiana sclerotiorum,

Verticillium dahlia, Mycospharella gramincola w Sphacelotheca reliana.

B onHOM M3 BapHMaHTOB HACTOSILETrO M300peTeHUs] (QYHTHIUAHYI) KOMIO3HMIMIO COTJIACHO
HACTOALIEMY I/1306peTeHI/II-O MMPUMEHSAOT B KOM6I/IHaL[I/II/I C INPUEMJICEMBbIMU HOCHUTCIIAMU HIIN
pa3baBUTENSIMH, HATIPUMED, B CIIpEe.

@DyHrUIUAHAS KOMIIO3HLUS COTIIACHO HACTOSLIEMY H300PETEHHIO YacTO OyJeT MPeACTaBIATh
co0Ol KOHLEHTPHUPOBAHHBIE COCTABBI, KOTOPBIE MOXKHO pa3z0aBiATh BONOW WM APYrou
HKUAKOCTBIO AJid TPUMCHCHMUA. B HEKOTOPBIX BapHaHTax pealu3annu (1)YHFI/ILII/II[Ha$[
KOMITO3UIIMA TaKKE MOXKET OBITb COCTaBJIEHA B BUAEC YaCTULl WM TPaHYyJIUPOBAHHDBIX

COCTaBOB, KOTOPBIE PACIIBUISIOT WJTH HAHOCAT 0€3 MOMOJHUTEbHON 00paboTKH.

HpeI[HOLITI/ITeJ'IbHO, HOCUTECIIN UJIU pa36aBI/ITeJ'II/I AJis1 TPUMEHEHUA B HACTOALEM I/1306peTeHI/II/I

SABJIAKOTCA (1)I/ITOJ'IOFI/ILIGCKI/I MPUEMIICMbIMHU.
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B Hacrosiiiem omnucaHNM TEPMUH «(PHUTONOTUYECKH MPUEMIIEMBI» COCTaB OTHOCHUTCS K
KOMITO3ULIUSIM, Pa30aBUTEISIM, HATTOJTHUTEISIM W/ UITH HOCUTEJISIM, KOTOPBIE B IIEJIOM MOIX OZISIT
11l IPUMEHEHMs Ha JIF0OOH YacTH pacTeHHs B T€UEHUE JIFO0OH YaCTH ero KU3HEHHOTO LIUKJIA,
BKJIFOYast, 0€3 OrpaHWYEHHUs], CEMEHA, MPOPOCTKH, KJIETKH PACTEHHH, PACTEHUs WM LIBETHI.
CocTaBbl MOKHO TOTOBUTH COIJIACHO METOJMKaM, crocodam u (opmysam, OOBIMHBIM B
obnactu cenbckoro xossictsa. Cremyst uiesM HACTOALIETO H300pPETEeHUsi, CHELUANUCT B
00NacTH CENbCKOTO XO3SIMCTBA W/WIM XMMHH JIETKO CMOJKET TNPUTOTOBUTH JKeJlaeMble
KoMIo3uuuy. Yarme Bcero pyHruuaHyr0 KOMIO3UILUIO COTTACHO HACTOSIIEMY H300PETEHUIO
MO>KHO COCTaBJISITh TaK, YTOObI XPaHUTb W/MIM NMPUMEHSTHh B BHUJIE BOIHBIX WM HEBOAHBIX
CYCHEH3UH WJIM 3MYJIbCUN, MPUTOTOBJICHHBIX B YHCTOM BUAE WM U3 KOHLIEHTPHUPOBAHHBIX
COCTaBOB KOMITO3ULIMH. BomopacTBopumble, cycnieHauUpyeMble WM 3MYJIbIUPYEMble B BOAE
COCTaBbl TAK)KE€ MOXKHO IMPEBPATUTh WM COCTABUTH B BHUJIE€ TBEPABIX BEIIECTB (HAIMPUMED,
CMa4YMBaeMbIX IMOPOLIKOB), KOTOPbIE MOKHO 3aTeM pa30aBisTh ¢ 0Opa3oBaHHEM T'OTOBOI'O
cocraBa. B HEKOTOpPBIX COCTaBaX (YHTULMIHBIE KOMITO3MLUHN COTJIACHO HACTOSIIEMY
N300pETeHNIO MOXKHO Takke 00ecreunBaTh B Cpene Il BbIPAIMBAHUS, HAIPUMEp, B Cpenie
IJIs1 BBIPALIMBAHUS i1 Vifro PaCTeHUI WM APYTUX THUIIOB KJIETOK, B JJAOOPATOPHOH cpene st
BBIPAILIMBAHMS PACTEHWI, B MOYBE, WJIM I PACIbUICHHUS HA CEMEHAa, MPOPOCTKH, KOPHH,

CTe6J'II/I, YCPCILIKH, JIUCThsA, UBETHI UJIN BCC PACTCHUC.

Ot (PUTOJNOTUYECKH TPUEMIIEMbIE COCTaBbl IMOJYYalOT M3BECTHBIM OOpPa3OM, HAmpUMeED,
NyTeM CMEIIUBaHUs (PYHTHIMIHONH KOMIO3HMLMHU COTJIACHO HACTOSALIEMY H300pPETeHHIO ¢
HAIOJIHUTECIAMHU, TO €CThb XKUAKUMH PAaCTBOPHUTECIIAMU, CKHIKEHHBIMU rasaMiu oA OJaBJICHUEM
I/I/I/I.]'II/I TBEPABIMU HOCUTEIIAIMU, (1)aKy.HbTaTI/IBHO, C UCIIOJIb3OBAHHUEM IMMOBEPXHOCTHO-AKTUBHBIX
BEIIECTB, TO €CTh AMYJIbIATOPOB W/WJIM JAUCIEPraTOpOB W/WiM meHooOpa3osareneil. Ecnu B
KaQueCTBC HAIIOJIHUTEIA TMTPUMEHAOT BOAY, TaKXE BO3MOXKHO, HAIPUMEDP, MIPUMEHATDH
OpraHUYECKHUEe PaCTBOPUTENM B KauyeCTBE BCIIOMOTATENbHBIX pacTBopureseil. I1o cyrecTny,
NOAXOAAIINE KUAKUE PACTBOPUTEIN BKIIFOYANOT. APpOMATHYCCKUEC COCAHWHCHUA, TAKHE KakK
KCUJION, TONYyOJd WiIM  ajKunHAQTAIWHBI, XJIOPUPOBAHHBIE  apOMAaTHYECKHE WU
XJIOPUPOBAHHBIC a.]'II/I(baTI/ILIeCKI/Ie YTJIEBOOOPOADbL, TAKHE KAaK XJ'IOp6eH3OJ'IbI, XJIOPSTUJIEHBI UJTU
METUNICHXJIOpU, aduaTHYeCKUue yIrIEBOIOPO/IbI, TaKHe KaK IMKJIOTEKCAaH WM napaduHbL,
Harpumep, HeTsHble (HPAKIMH, CITUPTHI, TAKHE KaK OyTaHON WM TIIHKOJb, WM UX MPOCTHIE
U CJIOKHBIC 3(1)I/Ipbl, KETOHBI, TAKHMEC KaK allCTOH, MECTHJISTUJIKCTOH, MeTI/IJ'II/I306YTI/IJ'IKeTOH NI

LIUKJIOT€KCAHOH, CHUJIbHONOJSIPHBIE PACTBOPHUTENH, TaKU€ KaK JUMETHIPOpMaMUI U
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IUMETWICYIbGOKCHI, a Takke BoAy. COKIDKEHHbIE Ta3000pa3HblEe HAMOJHUTEIH WM
HOCHUTEININ MTOHUMAIOT KaK YKUIKOCTH, KOTOPbIE ra3000pa3Hbl MPU KOMHATHOH TeMIepaTrype u
aTMOC(EepHOM JaBJICHWH, HAIMPUMEp, TNPOIMEJUIEHTbI Ui a3po30Jiel, Takue Kak OyTas,
IpomaH, a30T U AUOKcHA yriepona. llogxonsmumu TBEpABIMU HOCHUTENSIMHU SIBJISIFOTCS:
HanpuMep, U3MeNbUeHHble IPUPOIHbIE MUHEPAJIbL, TAKUE KaK KAOJMHBI, [JIMHBIL, TajbK, MeJ,
KBapll, AaTTalyJblUT, MOHTMOPWUJIOHUT WM [AMATOMHUTOBAsl 3€MJd, U H3MEJbYCHHbIE
CUHTETHYECKHE MHHEpalbl, TaKu€ KakK TOHKOAHUCIEPCHblE MMOKCHUI KPEMHHUsS, OKCHUJ
aMOMUHUS M cuiukathl. llogxonsmuM TBepABIMU HOCHUTENSMU [UIsl TPaHyJ SIBJSIFOTCS:
Harpumep, npodbneHble 1 QPaKIMOHUPOBAHHbBIE IPUPOJHBIE MUHEPAJIbI, TAKHE KaK KaJIbLUT,
MpaMmop, Nem3a, CeMHOJIUT U AOJOMUT, MM CUHTETUYECKHE TIPaHyJibl HEOPraHWYEeCKUX U
OpPraHUYECKUX MOPOLIKOB, TAKMX KaK OMWIKH, 000JOYKa KOKOCOBOTO Opexa, KYKypy3HbIe
NnoYaTK W 4depewky Tabaka. Ilogxomsimumu >MysbratopamMy W/Wid HNeHOOOpa3oBaTesIMU
SIBJISIFOTCS. HANpHMep, HEMOHHBbIE M aHHOHHBIE SMYJIbIaTOPbl, TAKUE KaK CJIOXKHBIE S(UPHI
NOJMOKCUATHIIEHA U JKUPHBIX KHUCJIOT, TNPOCTble 3(UpPbI MOJHOKCUSTHIEHA M JKHPHBIX
CIIUPTOB, HANPUMEp, AJKWJIAPWINOIUIIUKOJIEBbIE INPOCThIe 3(UPBL, ATKUICYIb(HOHATH,
ankucynbdaTel, apwiICyiIb)OHATBI, a TakXke TuAponusatel OenkoB. [loxxomsimumun
AUCIIEPraTOpaMu  SIBJSIIOTCS:  HAaNpUMep, JIMTHUH-CYJIb(UTHBIE CTOYHBIE BOABI HWIJIN

METHJILEIIIFOJIO3Aa.

OYHTUIUAHYIO KOMITO3ULUIO COMJIACHO HACTOSIIIEMY H300PETEHHI0O MOXKHO TPUMEHSTb B
pa3nmuyHbIX (QOpMax, TAKUX KaK adpPO30JIbHBIA JUCIEHCEp, CYCHEeH3Wsl B KarlcCyJax,
KOHIIGHTPAT JUII  XOJIOAHOTO  a3PO30JIbHOTO  OPOLICHUS, PACHbUIIEMbIH  MOPOLIOK,
SMYJIBTUPYEMbIH KOHIIEHTPAT, SMYJIbCUSI THUIA MAaciO-B-BOZAE, KaICYJMPOBAaHHBIE T'PAHYJIbI,
MEJIKUE TPaHyJbl, ChITy4HUd KOHIEHTpPAT IUIsi OOpaboTKH ceMsiH, ra3 (MOx IaBJICHHEM),
ra30BbIIEISIIOUINI TPOAYKT, TPAHYJIbl, KOHIEHTPAT IJISI TOPSIUEro a3po30JbHOIO OPOIICHHS,
MaKpOTpaHyJIbl, MHUKPOTPAHYJbI, JUCIEPTUPYEMBIH B Macje MOPOLIOK, CMEIIUBAEMBIH C
MAacJIOM CBITyYUil KOHLIEHTPAT, CMEIIMBaeMasi C MAacJOM JKHIKOCTb, TacTa, Majodka Jyis
pacTeHuli, TOPOILIOK JUIsi CyXOH OOpabOTKH CeMsiH, TOKPBIThIE MEeCTUIUAOM CEMEHa,
pPacTBOPUMBIN KOHLEHTPAT, PACTBOPUMBIA TIOPOIIOK, pPacTBOP Uil OOpabOTKH CeMsH,
KOHIIGHTPAT CYCHEH3UH (ChIMy4nuil KOHLEHTPAT), JKUAKOCTh CBepxXHH3KOro obwema (ULV),
cycnensusi ceepxHuskoro oorema (ULV), nucneprupyemeie B BOAE TPaHyJIbl WIH TaOJETKH,
OVCTIEPTUPYEMBIII B BOJE TOPOIIOK JAJsl CYCIIEH3MOHHOH 00paboTKH, BOIOPACTBOPHUMBIE

TPaHyJIbl WK TaOJIETKU, BOAOPACTBOPUMBIN MOPOLIOK JIJIsi 0OpabOTKH CEMSTH U CMavYMBaeMbIi
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nopouiok. Takue KOMITO3ULIMK BKJIFOYAIOT HE TOJIBKO KOMITO3HUIIMH, TOTOBbIE K HAHECEHUIO Ha
oOpabaTbiBaeMOe pacTeHHE WJIU CeMs MPU MOMOIIH MOIXOISIIEro YCTPOWCTBA, TAKOTO Kak
pacmpUIAIOINEE WM  ONBbUIMBAIOIIEE YCTPONCTBO, HO TaKXK€ KOHLEHTPUPOBAHHbBIC

KOMMECPYECCKHUEC KOMIIO3ULIMH, KOTOPBIC HeO6XO,HI/IMO p2136aBJ'I$ITb nepea HaHCCCHUEM Ha

KYJbTYpY.

B npennouTuTensHOM BapHaHTe pean3alii HACTOSIIErO H300pEeTEeHHs] KOMITO3ULIMIO MOYKHO
CHEeLMAIbHO HAHOCUT Ha (PYKTHI M OBOLIM B XPAHWJIMIIAX NPH MOMOIIU YJIbTPA3BYKOBOT'O
a3pO30JIBHOTO paCHbUINTENsA. YJIBTPAa3BYKOBON a3pO30JIbHBIM PACHbUIMTEIb IPENCTaBISAET
co0Ol yCTPOMCTBO, HMCHOJB3YIOIIEE YJIbTPA3BYKOBbIE BOJHBI JJisi pa3OMEHHs] BOIBI HA
ManeHbKue Kareibku (<10 MKM) M pacmbUIEHHs UX B BO3AYX B BHJE IJIOTHOI'O XOJIOJHOTO
TyMaHa (T.€. He ITOJIy4€HHOTO IPU KUIIEHUH BoAbl). [IpuMeps! yabTpa3ByKOBBIX a3PO30JIbHBIX
pacrbuIUTeNe 1 CUCTEM ONUCaHbI, B YHUCie npoyero, B cneayromux narenrax CIIIA: mareHT
CIIOA Ne 4 042 016; narent CIIIA Ne 4 058 253; marent CILIIA Ne 4 118 945; marent CHIA
Ne 4564 375; matrent CIIIA Ne 4 667 465; narent CIIIA Ne 4 702 074; marent CIIIA Ne
4731 990; marent CIIIA Ne 4731 998; marent CIIIA Ne 4 773 846; marent CIIIA Ne
5454 518; nmatent CIIA Ne 6 854 661. OObIMHO yJIbTPa3BYKOBOM a3pO30JIbHBIN PACIIBUIUTEINb
BKJIFOYAET: B LIEJIOM LIWIMHAPUYECKUI KOPIYC, UMEIOIIUN aKCUaJIbHBIA KaHaJ C BBIXOAOM Ha
nepenHell MOBEPXHOCTH KOPIyca; MOJBOJ ra3a M IMOJBOA JKHIKOCTH, NMPUCOCAUHEHHbIE K
KaHaJly, [10 MEHbLIEH Mepe 4acThb NepeAHell MOBEPXHOCTU UMEET KPUBOJIMHENHBIN BBIMYKJIbII
KOHTYp, TIEPEHss MOBEPXHOCTb MMEET IUIOCKUN LEHTPAJbHBIA KOJbLEOOPA3HbIH YUaCTOK,
OKpPY’KalOIIMH BBIXOJ KaHajla, U Pe30HATOp, OTCTOSALIUN M PAaCIOJIOKEHHBIN HaMpOTHB
BbIXO/la KaHana. Takue yCTpOHCTBa IIUPOKO MPUMEHSIOT JIs1 KOHTPOJISI YPOBHSI BJIaXKHOCTH B
TeIINLAX, JJIs JOCTaBKU MUTATEJIbHBIX BELECTB K PACTEHUIO B a3POMOHHBIX KYJIbTypax WU
1T CO3JJaHUS ONITUMAJIbHBIX YPOBHEH BJIa’KHOCTU B JOMaXx.

ABTOpBI TIOKa3ajJH, YTO 3Ty METOAUKY MOXKHO IPHUMEHSTh [UIsl HaHECEHUS MpPOAYKTOB,
NPUMEHSIEMBIX JUI TPOIUICHHs] CBEXECTH (PYKTOB M OBOLICH B XPAHWJIHMINAX, HAMPUMED,
NpUpOAHBIX (PyHrUIMAOB. DTa MeTronuka no3BossieT 3gpdexTnBHO 00padaTeiBaTh PPYKTHI U
OBOIIM, HENOCTyMHble it 00pabOTOK, HAHOCHMBIX IyTEM PACHbUICHUS WJIA APYroro
HAHECEHUs], M3-3a YIMAKOBKHU (T.€. HA HUX TPYAHO HEMOCPEACTBEHHO PACHBLISTH, MOCKOJBKY
(pPYKTBI 1 OBOIIM XPAHSTCS, HAIPUMEDP, B KOHTEHHEPE, MIIN TIOCKOJIbKY PACIbUIEHUE MOXKET

NOBPENUTD (PPYKTHI M OBOLIH).
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HHTepecHo, YTO aBTOPBI MPOBEIH HCMbITaHHE Ha 3(PdekTHBHOCTh HAa (PpyKTax M OBOLIAX B
XxpaHunuiie obbeMoM 30 M’ ¢ MCHONb30BaHUEM TMPOMBIIIEHHBIX  YIbTPa3BYKOBBIX
yBiaakuaureiaern MHS15  (http://www.mainlandmart.com/humidify html), renepupyrommx
15 kr TymaHa B 4ac, COCTOSILIErO U3 Kamejaek pasmepom mexay 1 — 10 mkm, B cpenHem 5
MUKpOH. KOMIO3HIMIO COrjlacHO HAcTosIeMy H300pPETEHHIO, NPEACTABICHHYI0 B BHUJE
NOpOLIKa, NOOABISUIN B KOHTEHHEP A BOABI B a3PO30JIbHOM pacrbuinTene B 1o3upoBke 400
— 600 MkM, B 3aBUCMMOCTHU OT HMCHBITBIBAEMOro BHaa pacteHuil. [lopowmok pacTBopsiiu B
BOJIE M HAHOCHJIM Ha (PpykThl B (OopMe XOJOAHOrO mapa. ABTOPBI MOATBEPAWIN PABHOE
pacmpeneneHne NPOAYKTa MO BCeM OOpaOOTaHHBIM KyJbTypaM H JIETKHUH JOCTYH K

HEAOCTUIKUMBIM PAHEC YaCTAM YIIaKOBKH.

@OYHMMUUAHYI0 KOMIIO3MLMIO COIJIACHO HACTOALIEMY H300pPETEHHI0 TaKKe MOXHO
CMEUIMBaTh C OXHUM WM 0Oojee MHCEKTULUJAMH, TECTULUIAMH, AaTTPaKTaHTaMHU,
CTepUIIM3aTOpaMH, OAKTEepULIMAAMY, aKAPULIUAAMY, HEMATULIMAAMH, APYTUMH (YHTUIUAAMY,
peryisTopamMu  pocra, repOMuuAaMy,  yIOOPEHWsIMH, AaHTHAOTAMH, XHMHUYECKUMH
CUTHAJIbHBIMM BELIECTBAMM, areHTaMU IMOJABJICHHs 3amaxa WIM APYTUMU COCIUHEHUSMU B
Ouonornyeckoil akTHBHOCTBIO. [TonmydeHHble cMecH OOBIYHO MMEIOT PACIIMPEHHBIH CHEKTp

nevictusi. OcOOEHHO BBIFOHBI CMECH C APYTUMH (DYHTULUAHBIMUA COSIMHEHUSIMH.

OyHruIuaAHAsS KOMIIO3HMLUS COTJIACHO HACTOSIIIEMY H300pETEeHHIO, COoAepkalias CMeChb C
OaKTepULMIHBIM COSTUHEHHEM, TaKKe MOXKET ObITh OCOOEHHO BbIroAHA. IIpuMepsl
MOJXOASALINX OAKTEPULIUIHBIX KOMIIOHEHTOB CMECH MOTYT OBbITh BBIOPAHBI M3 CIETYIOLIUX:
OpoHonon, uUXJOpodeH, HUTPANUPUH, AUMETHIIAUTHOKApOAMaT HUKENs, KaCyraMHIIVH,
OKTWJIMHOH, (pypaHKapOOHOBAsi KHCIIOTA, OKCUTETPALMKIIMH, MPOOEHA30H, CTPENTOMUILIUH,

TekyodTanam, cyabpaT MEIU U APYrue mpenaparbl MeIu.

Jloza (QYHrUOMOHOW KOMIIO3MIMH, OOBIMHO HAHOCUMOW Tipu 00paboTKe COrIacHO
HACcTOsAIEeMY H300peTeHnto, OObIMHO W BbIrOgHO coctaBiusier ot 10 mo 800 r/ra,
npeanoututesibHo ot 50 mo 300 r/ra s mpumeHeHuWid npu oOpaborke Ha monsix. Jlosa
HAHOCUMOU (PYHTHITMIHON KOMIO3HUIINKA OOBIYHO U BBITOAHO cocTasjsier oT 2 1o 200 r Ha 100

KT CeMsTH, TpenmouTuTeIbHO OT 3 10 150 r Ha 100 kr cemsiH, B ciiydae oOpabOTKU CeMsIH.
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HOHﬂTHO, YTO YKa3aHHBbIC MOO3bl MPUBCACHbBI KAaK WUIFOCTPATHUBHBIC IMMPUMEPDI cnoco6a
00paboTKH COTrNacHO HacTosimeMy n3o0pereHnto. CrienuanucT B JaHHOW OOJIACTH TEXHHUKHU
l'IOfIMeT, KaK HpI/ICHOCO6I/ITb NPpUMCHACMbBIC OO03bI, B OCO6eHHOCTI/I B COOTBETCTBUU C

pupoIoit 0OpabaThIBAEMOr0 PACTEHUS HIIA KYJIBTYPBIL.

I'mroK03MHONMATHI MPEACTABISIIOT COOOH cepy- U a30TCOAEepIKAllNe BTOPUUHBIE METaOONUTBI,
comepxaliecs B nopsiake KamepcouBeTHble, KOTOPBIM BKJIIOYAET arpOHOMHYECKH Ba’KHOE
cemelicteo Kamycrable. bruio onmcano mpubnusurtensHo 200 rmroko3uHONaTtoB. Bece ux
MOKHO TMOAPA3JeNIUTh HAa TPU OCHOBHBIE TPYNIBl HCXONA U3 HUX AMHHOKUCIOTHBIX
NPEAIIECTBEHHUKOB. anudaTuieckue, HHAOIbHBIE U apOMAaTUYEeCKHe TIOKO3UHONAThL. Ponb
STHX METa0OJMTOB B PACTEHUSIX MOHSTHA HE O KOHLA, OJHAKO ObUIO MOKA3aHO, YTO OHH
BOBJICUEHBI B 3AIUTHBIE OTBETHI IPOTUB TPABOSIHBIX, HEKOTOPBIX rpuOKOBBIX (Schreiner and
Koide, 1993) u Oakrepuanpubix matoreHos (Dufour ef al, 2015). I'moko3uHOmaTsl He
aKTMBHbl B MHTAaKTHOW (opMe, HO mNpH NOBPEXKICHUH TKaHEH BO BpeMsi, Halpumep,
HanaJeHus] TPABOSIHOTO, OHU Pa3pyLIAOTCS MO JeicTBHEM (epMeHTa MHUPO3HHA3bI C
o0pa3oBaHMEM TpeX OCHOBHBIX OWOAKTHUBHBIX COCAMHEHHMH: HUTPHJIOB, THOLMAHATOB U
M30THOLIMAHATOB. BBUIO NOKa3aHO, YTO BCE TPU AKTUBHBIX COEAMHEHUS TOKCHUYHBI s
OonbLoli rpymnmbl naroreHoB pacrenuiil (Lambrix ef al., 2001). B s3Tom uccienoBaHi# aBTOPBI
HEOXKHIAHHO OTKPBUTM HOBYKO pOJib  ainu(paTHUYECKUX TIFOKO3HMHOJNATOB, KOHKpPETHEE,
METUICYIbQOHUIBHBIX M METHICYJIb(QUHUIBHBIX JIMHEWHBIX AJIKUJIBHBIX COEIUHEHHH

(CH3S(0)2(CH2)1), B TOKCUYHOCTH AJIs1 TPHOKOBBIX ITATOTEHOB.

Jnsg 5Toi uenm aBTOpBl OTOOpanmu MyTaHTOB Arabidopsis thaliana ¢ wu3MeHeHueM B
KOMITO3UIIUN KYTUKYJIbI U MPOBENIN HCHBITAHUS HAa (PYHIHMTOKCHYHOCTH C HCIIOJB30BAHHEM
Botrytis cinerea — BTOPOToO IO arpOHOMHYECKOH BaKHOCTU TPUOKOBOrO TATOTEHA, IS
KOTOPOTO Ha HACTOSIIMI MOMEHT OTCYTCTBYeT 3(¢eKkTuBHas opranndeckas odpadorka. Kak
MOKA3aJI PE3YJIbTAaThl, CAEAYIOINE MyTaHThI TIOKA3aJIU CHIIbHYIO YCTOMYUBOCTD K B. cinerea:
C MyTalUsIMHU JecaTypas3bl JKUPHBIX KUCIOT (fad2; fad3-2 fad7-2 fads§), muroxpomor P450,
npuHaanexxkamux K cemerictsy CYP77 / 3amurHble Ha rpeOHAX KyTUKyNIbl (cyp77 dcr),
arnTpaHcdepasbl mmnepuH-3-pocdara / mpornuaemas Kytukyida 1 (gpat6 pecl) m ¢
IBOWHBIM HOKayTOM auwirpanchepassl riuiepus-3-pocdara (gpat4 gpatS). Bcee
oTOOpaHHbIE MyTAHTHI MTOKA3aJId CHIIBHYIO YCTOWYHMBOCTD K B. cinereda Wiy TOJBKO Ha CTAAHU

KOTHJIeNOHa (MYTaHTHI fad), nian Ha O0eNX CTaausx — MPOPOCTKOB M B3POCIHBIX (IBOWHBIC
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MyTaHThl cyp/7 dcr; gpat6 pecl; gpat4 gpat8). JInsd TOHUMAaHUS, YTO MPHUBOAMUT K
YCTOMYMBOCTH JAHHBIX PACTEHHWH K TPUOKAaM, HCIONB30BAIM PA3JIUYHbIE ITOIXOIbI,
HApuUMep, MOJEKYJSIPHYIO OHMOJIOTHIO, MHUKPOCKOMHMIO H Ouoxumuro. HcmeitaHue Ha
M3BECTHBIE B HACTOSIEE BPEMsI MEXaHU3MbI, BOBJICUEHHBIE B YCTOHUNUBOCTH K B. cinerea, T.e.
rOPMOHAJIbHBbIE HM3MeHeHusi, Oosee BbIcOkHEe KoHUeHTpamu ADPK u wmomudukaums
MOBEPXHOCTH, HE MOJKET MOJHOCTBIO OOBSICHUTh YCTOMYUBOCTB K B. cinerea. DT0O NPHUBEIO
aBTOPOB K TNPUMEHEHHUIO IOIXOAa IOBEPXHOCTHOrO MeTaloju3Ma sl HACHTHU(PHUKALUU
NOTEHINAJIbHBIX AHTUTPHOKOBBIX COEAMHEHHH Ha IOBEPXHOCTH pacteHus. llpu momormu
JaHHON METOAMKH aBTOPbI CMOTJIM HUAEHTH()HULIUPOBATh 2 COEANHEHUs], BeCbMa OOMJIbHbIE Ha
MIOBEPXHOCTH npu Pa3NIUYHBIX MyTaLHsIX KYTHKYJIBI: 7-
METUJICYIb(QOHUITENTIINIIOKO3MHONAT (HA KOTHJIEIOHAX MYTAHTOB fad2), HAaCKOJIBKO
M3BECTHO ABTOPAMH, paHee He HICHTU(HLMPOBAHHBIA HAa pacTeHHsX apaduporcuca, u 8-
METHICYIb()OHMIOKTHIITIIFOKO3MHONAT (Ha KOTWIEJOHaX MYTaHTOB fad3-2 fad7-2 fad8 w
JIMCTBSIX MyTAHTOB gpat6 pecl). TiaTenbHOe paccMOTpeHue oOIel CTPYKTYpbI MEPBOro U3
UIeHTU(UIMPOBAHHBIX COSTUHEHUI TPUBENIO aBTOPOB K MACHTU(PUKALMK 2 OCHOBHBIX I'PYIII
anu(aTH4ecKuX INIFOKO3MHOJATOB M MX CMeCei, CHJIbHO BOBJIEYEHHBIX B YCTOHYMBOCTH K

rpuOKam.

Crnenpiasuct B JaHHON OONACTH TMOWMET, 4YTO ONHMCAHHOE M300pPETeHHE MOIBEPIKEHO
BAPUAHTAMHU U MOIU(PHUKALMAM, TOMUMO KOHKPETHO OMHCaHHBIX. ClieyeT MOHMMATh, YTO
n300peTeHne BKJIFOUAET BCE TAKHE BAPUAHTBI U MOAU(UKALMK, HE BBIXOIALINE 32 PAMKH
CYLUIHOCTH WJIM CYIIECTBEHHO BaXKHBIX XaPAaKTEPUCTUK H300pereHus. M3o0OpereHue Taxxke
BKJIFOYAET BCE CTAUU, NPU3HAKK, KOMIIO3ULIMM U COCIUHEHMs], YKA3aHHbIE U YIIOMSHYThIE
B HACTOSIILEM ONHCAHUH, OTHAEIBbHO WM COBMECTHO, M JIFOObIE M BCE KOMOMHALMU JIFOOBIX
ABYX win Oojiee U3 yKa3aHHBIX CTaauil WM Mpu3HaKoB. Hacrosimee onucaHue cUUTaeTcs BO
BCEX aCMEeKTaX WJUIFOCTPATUBHBIM, & HE OTPAHUYHTEIBHBIM, 00bEM HACTOSINEr0 N300pETeHNUS
OTpeneNsaeTcs npriaraeMon (popMyJioil H300peTeHns, 1 BCE U3MEHEHHsI, C/IeIaHHbIe BHYTPH

3HAYEHUH U JAHUaIa30HOB 5KBUBAJICHTHOCTU, CYUTAKOTCA BXOAAIIIMMHA B YKaBaHHbIﬁ o0BeM.

Beimmenpusenennoe onucanne Oyaer 0ojee MOHIATHO CO CChUIKAMU HA CIIEAYIOIINE TPHUMEPHI.
Takue mnpumepbl MPENCTaBISIFOT COOOH MpUMepbl CHOCOOOB MPAKTUYECKOW pear3aluu

HACTOSAIIETO N300PETeHMsI U HE IOJKHBI OrPAaHUYHBATH 00bEeM N300peTeHUSI.
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IIpumeps!

Marepuanasl 1 MeTOAbI

Arabidopsis thaliana obpazer; Columbia-0 (Col-0) npumMeHsM B KauecTBe PacTEHUs] TUKOTO
tumna ([T). Cnenyromue ayutenu Ha ¢ore Col-0 ObUTH MONTYYEHBI U3 HEHTPA OHOJOTHYECKUX
pecypcoB apabunoncuca (Arabidopsis Biological Resource Centre (ABRC)): fad2-1
(CS8041), fad2-3 (SK18137), fad2-1 fad6 w fad2-3 fad6 Opuin mnODy4eHBI IyTEM
CKpELIMBAaHMs OTAEJbHBIX MyTaHTOB B JaHHOW pabore. J[BoitHON MyTaHT gpat4 gpat8 Obun
mobe3Ho npenocrasneH Frédéric Beisson, cemena fad3-2 fad7-2 fad$ Opun momydeHsl OT
John Browse, nBoitable MyTaHThI cyp 77 der u gpat6 pecl Opinn mrobe3HO npenocTasieHsl Dr.
Christiane Nawrath. Ilepen mocankoii cemeHa ctpatTu@uUUUpOBaNN B TeueHHE 2 AHEW NpU
40 °C u 3atem Bbipamqusaiyu npu 21 °C npu ocsemenun 100 Mxd M2 ¢! ¢ poronepuonamu B
3aBHCUMOCTU OT IPUMEHEHHUsl (3KCIIEPUMEHThI ¢ mpopocTkaMu: 14 u cera, 10 4 TEMHOTBI

(WMHHBIA AE€HB); HAa TTOYBE IJIS IPOPACTAHUS CEMSH: 24 U CBETA, HEMIPEPBIBHBII JCHD).

IIpopocTkn U1l SKCIIEPUMEHTOB BBIPAIIMBAIM Ha TBepaoi cpene Mypacure-Ckyra
nojioBuHHON KoHIeHTpauuu (0,5*MS, 2,15 t/n, pH 5,7, Duchefa Biochemie, Haarlem, The
Nederlands), nomonuennoit 0,5 r/n ruppara MOC (Sigma, Buchs, Switzerland) u 0,7 %
pacrurenpHoro arapa (Sigma, Buchs, Switzerland). Tlocne crparudukamuun cemeHa
NOMEIIAJIN Ha HEWJIOHOBYIO ceTKy (pasmep sueek 200 mxm;, HOMmep mpoxaykra AH03444,
Lanz-Anliker AG, Rohrbach, Switzerland) nns obOecrniedeHuss TBepaOi OMOPBI IS
PaBHOMEPHOTO MPOpAcTaHUsi U pocTa CeMsiH. Eciu He yKa3aHO WHOE, BCE XHUMHUYECKHE

BelecTBa ObLTH mostyueHs! ot Sigma-Aldrich.

I'puOkoBbIii OHOJIOrHYECKHUIl TecT in vivo ¢ B. cinerea

B nanHoii pabote ucnonb3oBanu aABa mramma B. cinerea: BMM u B05.10, npenocTraBiieHHbIe
Dr. Christiane Nawrath u Prof. Michael Hahn, coorBercTBeHHo. I'pu0 BBIpammBanu Ha
kaptodenpHo-nekcTpo3HoM arape (KJ1A) B Teuenne 10 gueit. Kornnuu oTGuibTpoBbIBATIN U
pasbasnsanu 1o 5%10° cnop/Mki B kapTodenbHo-nekcTpo3HoM oynboHe (KJIB) KpemocTero Ya.
2 MKJI TIOJNlyYEHHOH CYCIEH3WH HAHOCWJIM Ha 7-JHEBHbIE KOTHJIENOHBI apaduiorcuca,
BbIpaleHHble B yamkax [lerpu. MauumpoBaHHbIe MPOPOCTKH WHKYOHPOBAIN B TeueHUe 48

YaCOB B YCJIOBUAX AJIMHHOI'O OHS.

I'puOKoBbIi 6HOJIOTHYECKHUIT TeCT in Vitro.
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MeTuncynppOHWI- U METHICYIb()UHII- HUTPWI U THOLHMAHATHI monydanu oT SpiroChem
(Basel, Switzerland), wmerwicynbpoHUT U METWICYIb(QUHWI- H30THOLHMAHATHI — OT
SpiroChem u LKT LABS (Minnesota, United States of America). Bce mnonyueHHble
coemuHeHus: pactBopsuin B amMmetwicyibdpokcume (JAMCO). Ilrammer  rpudos,
UCTIOJIb3yeMbIe B TPHOKOBOM OHOJIOTUYECKOM TeCTe i Vifro, ObUIH TMOJIYYeHbl U3 MHUKOTEKU

Agroscope (www.mycoscope.beis.ch).

Uuctble KyJbTypbl Pa3IMYHBIX BHIOB I'PUOKOBBIX [MATOT€HOB PACTEHHUH HMHOKYJHMPOBAIH B
cpeny KJIA, nomonHeHHYI0 MOOOYHBIMM MPOAYKTAMHU aMU(PATUYECKHX TIIOKO3HMHOJATOB,
MPeIBaAPUTENIbHO PACTBOPEHHBIMU B PA3JIMYHBIX KOHLEHTpamwmsx (Hampumep, 10, 100, 250,
400, 550, 700, 850, 1100, 1400 mxM) B KJ/Ib, u nomMenieHHyO B 24-TyHOUHbIE TUIAHIIETHI
(VWR International, Dietikon, Switzerland). KontponbHbeie o00pasubl o0OpabaTeiBanu
aHanoruuHo onmHuMm JIMCO. 2 mm araposyro npoOky (Dufour et al. 2015) c 3apanee
BBbIPAIEHHBIMU TPUOKOBBIMH KYJbTYpaMH TIOMEINAJTH B KAKAYIO JYHKY, OIS KaKIOW
KOHLIEHTPALMU BBINONHSUIN 3 Ouojormueckux mnoBTopeHus. IlnmaHmersl mHKyOuMpoBaiu B
TeyeHue onHoi Hemenu B ¢utoTpoHe (80 % OTHOCUTENbHAsE BJIAXKHOCTb, TMOCTOSHHA
temneparypa 23 °C, mpu depenyromuxcs UUkiIax 164 neHp u 8 4 HOub). PocT munenues
usMepsin yepe3 7 auert mpu nomornu Imagel (http://imagej.net/Welcome), ECso onienuBany,

Kak ormucaHo B Schnee et al., 2013.

AHaTU3bI MeTA00JIOMUKH

Jis mpoBeAeHMs JAHHOTO SKCIEPHUMEHTa HCIOJb30BAIH  YIBTPABBICOKOI((HEKTUBHYIO
JKUIKOCTHYEO XpOMaTorpauio — KBAAPYIOJBHYIO BPEMSIIPOJIETHYI0 MacCC-CIEKTPOMETPHIO
(YOXKX/KBII-MC) Ha yabpTpaBbICOKO3(p(HEKTUBHOM >KHUIKOCTHOM Xpomartorpade Acquity
(VOXKX) u xBaIpymoJIbHOM BpeMSIIPOJIETHOM Macc-ciiektpomerpe Synapt G2 (KBII,
Waters). V2XKX Acquity Obul cHaOkeH 3THIIEHOBO-MOCTUKOBOW rubpunnoii (BEH)
kononkoi C18 (50 x 2,1 mm, 1,7 mxm; Waters) ¢ pacxonom 400 MKJI/MUH ¢ TOAEPKUBAEMOMN
temrieparypoii 25 °C. HMcnonp30Baiu rpaleHTHOE 3JIIOMPOBAHHUE C MOABWKHOW (azoi A
0,05 % MypaBbHHOI KHCIIOTHI B BOZIE€ U MOABMXKHOM (pazoii B 0,05 % MypaBbUHON KHCIIOTHI B
aueronutpuie: 0,0 — 7,0 mun 2 — 100 % B, 7,0 — 9,0 mun 100 % B, 9,0 — 11,0 mun 2 % B.
Ob6vem BBOma mpodbl coctaBisn 2,5 mxy. KBIT paGoran B pexumMe OTPULIATENIBHOTO
3J€KTPOPACHbLIEH s C UCTIONb30BaHueM pexkuma MSE (oHOBpeMeHHast perucTpalus BCero

CIIeKTpa U BceX (parMeHTOB MOHOB). IlapameTprl Macc-criekTpoMeTpa ObUTH CIEAYIOIINE:
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nuana3oH macc 85 — 1200 [la, Bpemst ckanupoBanus 0,2 ¢, TemnepaTrypa ucrounuka 120 °C,
KanwuisipHoe HanpspbkeHue -2,0 kB, koHycHoe HanpsikeHue -25 B, koHyc skcrpakuuu -4,5 B,
NOTOK W Temmeparypa raza aeconpsatanmuu 800 /9 u 400 °C, COOTBETCTBEHHO, IMOTOK Ta3a
yepe3 koHyc 20 n/4, sHeprust croinkHOoBeHHMH 43B (QyHKIMS HU3KO3HEPTETHUECKOM
peructparmu) u 10 — 355B (pyHKUMS BBICOKOIHEPTeTUYECKOH PETUCTpPALMH), ra3 I
coynapenuii (apron) 7 x 10-3 mbap. PactBop 400 HI/MJI CHHTETUYECKOTO MENTHUIA JICHLIMH-
sHKe(haIMH B BOAE ALETOHUTpHIE:MypaBbHHON kuciore (50:50:0,1) momaBamu B Macc-
CIIEKTPOMETpP HEIPEPBIBHO B KaueCTBE BHYTPEHHEIO CTAaHAApTa Ul OOeCredeHHs TOYHBIX
usMepennii macc. JlaHHble peructpupoBasu mnpu mnomomu Masslynx v.4.1 (Waters).
JlerekTupoBaHue MapKepoB ocyuiecTBisun npu momomu Markerlynx XS (Waters) co
CIeNYIOLIUMH TapaMeTpaMU: HadajlbHOE U KOHeuHoe BpeMms yzaepxkanus 0,0 u 9,0 mun,
nuanas3oH macc 85 — 1200 [la, okHo macc 0,02 Jla, okHO BpeMeHu yaepskanHus 0,06 MuH,
nopor MHTEHCUBHOCTH 500 COOBITHIA, aBTOMaTMYEeCKUH pacdeT IIUPUHBI MUKA W IIyMa
HYJIEBOW JIMHMM MEXIy NHKaMH{, NMPUMeHeHa (YHKLHUS yCTpaHeHHs H30TOnoB. [laHHbIE
LIEHTPUPOBAJIHM 1O CpefHeMy U Mmacmrabuposanu no IlapeTo mepen nmpuMeHEHHEM aHAIU3a
OCHOBHBIX KOMIIOHEHTOB. MHTepecyrolmme Mapkepbl OPHEHTHPOBOYHO HAEHTH(UIIMPOBAIN
Ha OCHOBAHUH OINpENeNeHNUs] X MOJIEKYJSIPHON (OpMyJbl U (PparMeHTOB, MOJYUYEHHBIX MPU

HHHyquOBaHHOﬁ CTOJIKHOBCHHUAMHU JHUCCOLIHAIIMH.

IIpumep 1:

7-MeTHICYIb(POHMITeNITHIINIIOKO3HHOMAT HASHTHQULIUPOBAIA HA TIOBEPXHOCTH MYTAHTA
mecatypasbl SKUpHBIX KUCIOT 2 (fad2-3) Arabidopsis thaliana, mokas3aBimero CHJIbHYIO
YCTOMYMBOCTh K HEKPOTPOYHOMY TpUOKOBOMY TMAaTOreHy Bofrytis cinerea Ha CTaguu
KOTHUJIEJIOHA (Pwr. 1). ITonTBepxneHue AHTHTPUOKOBOTO NeNCcTBUS 7-
metuncynbonmrentwmzornonuanata  (7MSOOH,  enWHCTBEHHBII ~ KOMMEPYECKH
JOOCTYITHBIA TOOOYHBIN MPOAYKT 7-METHICYIb()OHMITENTHINIIOKO3UHOJIATA) TI0 OTHOLIEHHIO
K B. cinerea u npyrum rpuOKOBBIM MIATOT€HAM MIPOBOIMIIHU i71 VifrO TIyTeM MPSIMOTO HAHECEHUS
M30THOLIMAHATA Ha KapTO(ETbHO-IEKCTPO3HBIN arap B pa3JInYHbIX JO3MPOBKax. IlomydeHHbIe
pe3yAbTAaThl HE BBIIBIUIM (PYHTHMTOKCHYECKOTO YKA3aHHOTO COEIWHEHHsI MO OTHOIIEHUIO K
Botrytis cinerea B nuanazone 103 ot 10 o 1500 MxM. Bonee Bricokue 103bl HE MPUMEHSIN
U3-32 BO3MOXXHOTO TOKCHYECKOTO JeHCTBUS JaHHOro coeauHeHus. OnHako JaHHbIE
OMONIOrNYEeCKOro TecTa Ha JAPYIHMX I'PUOKOBBIX MATOT€HAX MO3BOJMIIM ONPEAENUThb, YTO 7-
METUJICYTb()OHMIITENTUIN30THOLMAHAT SIBISIETCS (DYHTUTOKCHYHBIM JUJISI HEKOTOPBIX BHIOB

rpudoB, moka3zaHHbIX B Tabmuue 1.
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# Buawbi rpudos Opranusm xo3sinHa EDS0 (MxM)
1 Septoria tritici ITenuna 350
Pa3 e 650
2 Colletotrichum dematium FHHBIE BT
pacTeHuit
3 Serpula lacrymans HpeBecuna 150
4 Hemenoscyphus fraxineus Scens 770

Tabnuua 1: anTUrpUOKOBBIE CBOMCTBA 7-METUIICYIb()OHMITENITUIN30THOLIAHATA,

BBISIBJICHHBIE B TECTE HA AHTUTPHOKOBOE AEHUCTBUE il VilF0.

BriBon: 7-MeTUICYIb()OHMITe NTUIN30THOLIUAHAT NoKa3al Y3KUH CIIEKTp
(PYHIHTOKCHUECKOTO NEeHCTBUSI HA HECKOJIBKO IPUOKOBBIX MATOTEHOB PACTEHUH M OKA3aJCs
HEaKTUBHBIM JUI LIMPOKOTO psija TPUOKOBBIX MATOTEHOB PACTEHHH, TaKUX Kak Bofrytis
cinerea (cepast TuieceHb) wnu Fusarium oxysporum. OIHaKO aBTOPBI HEOXKHIAHHO
OOHapyXWiIH, YTO KOMOMHALMs MNOOOYHBIX MPOAYKTOB TIJIFOKO3MHOJATOB NPUBOIAHUT K
CHJIBHOMY ()YHTHMTOKCHYECKOMY [IEHCTBHIO HA ILIMPOKUH Psl arpOHOMHUYECKH BaXKHBIX

rpuOKOBBIX MAaTOreHOB (43 BHIa, CIUCOK BUAOB CM. B TabiuLe Ha cTp. 25 — 26 ).

IIpumep 2:

UzydeHue npyrux NPUPOAHBIX MOOOYHBIX MPOAYKTOB TIIFOKO3MHOJATOB M MX KOMOHMHALIWH
MPUBEJIO ABTOPOB K HUIAEHTU(PUKALUU CMeceld COEAMHEHWM C BBICOKOW aHTHTPUOKOBOM
3¢ (}eKTUBHOCTBIO. ABTOPBI MPUMEHSUTH 3(PPEeKTHBHYIO 103y, OKa3bIBABIIYIO KOJUYECTBEHHOE
neiicteue Ha 95 % mnonynsanuu (EDos) B mMakcumanpHOW koHueHTpauuu 1500 MkM  muist
u3yueHust (PYHIHTOKCHYECKOTO ACHCTBUS M3YYaeMBbIX COCOMHEHHMH. ABTOPBI BBIOpaNu I1Ba
HanOoJiee IMUPOKO PACIIPOCTPAHEHHBIX IPHOKOBBIX MATOr€HA JJISl TPOBEICHUS UCTIBITAHUS Ha
TOKCUYHOCTD:. Botrytis cinerea (matoreH 1400 BUmOB pacteHuil) m Fusarium oxysporum
(maToreH IUPOKOro psifa BHAOB PACTEHH, HAMPUMEpP, TOMATOB, OaHaHOB). BbiOOp Takmx
IpHOKOBBIX MATOT€HOB ObUT BBI3BAH OTCYTCTBHEM KaKOW-THOO 3((EKTUBHON OpraHMYeCcKOu
o0pabotku (MeHee 60 % >PPEKTUBHOCTH) HAa PBIHKE, YTO CO3MAET HYXKIY B UACHTHU(PHUKALNU
HOBBIX 3((EKTUBHBIX MPOAYKTOB, KOTOpble (hepMepbl MOTYT NMPUMEHATh Oe3 pHucKa i

CBOETO 3/10pPOBbsl U AJI1 OKPY>KaroLIeH cpenibl.
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Brauajie aBTOpBI HCIIBITHIBAIIN OTAEIBHBIE MOJIEKYITBI 8-MeTUICY b oHIIOKTII- (SMSOOH)
u  8-merwicynppuHmwiokTimi- (8MSOH) wu3oTHONMAaHATOB, KOTOpPblE HE IOKAa3aId
¢dyHrurokcuueckoro neiicrsus Ha Botrytis cinerea w Fusarium oxysporum. OmHAaKo mpu
oobenuHernu  8-metwicynbponunoktui-  (SMSOOH) wu  8-meTmncyiab(pUHHIOKTHII-
(8MSOH) n30THOILIMAHATOB OHU CTaJId BBICOKOTOKCHYHBIMU [t B. cinerea (1400 MmxM) u I

oxysporum (923,64 MxM).

HeoxxunanHo, UCTIBITaHUSI HA TOKCHYHOCTh 8-MeTnocyiabonmnokTmHuTpmia (SMSOON) u
8-meruncynbpormnokTuanzornonnasara (SMSOOH) nokasanu pa3znuyHOe AeiicTBUE Ha J1BA
Buga rpudoB. KomOuHamus HUTpUIAa U U30THOLMAHATOB ObLIa TOKCHYHA ISl B. cinerea B
nozupoke 850 MkM (Hmke, ueM KOMOMHALUs [BYX wu3oTHoLMaHaTOB). OngHAaKO 3Ta
KOMOMHAIMs OKasblBaJa YMEPEHHOe JeiicTBue Ha pasButue [ oxysporum. JIast sToro
rpuOKOBOTO TMaToreHa (PYHMTOKCUUECKOE NEHCTBHE ObLIO MONYyYeHO [Jisi KOMOWHAIMU

SMSOOH+8MSOH, ¢ ECys 923,64 MxM.

KomOunanusi Tpex MoJyiekys (M30THOLMAHATOB M HUTPWIOB) HE TMpPUBEIA K YBEJIHMYCHHIO
(YHTUTOKCHYECKOTO AEHCTBHS YKa3aHHBIX MOJIEKYJI M OKa3ajlach Ha TOM K€ YPOBHE, YTO U
Ui OOHOTO COenuHEHHus, ¢ HauOoysee 3(P¢PeKTUBHOW KOMOWHAIMEW U3 2 MOJIEKYIL

PGSYJ'II:;TaTbI AJi OTACJIBHBIX MOJICKYJI U UX KOM6I/IH3L{I/Iﬁ npeaCTaBJICHBI B T3.6JII/IL[6 2.

EDoys Botrytis cinerea F. oxysporum
SMSOH <1500 <1500
SMSOON <1500 <1500
SMSOOH <1500 <1500
8MSOH+8MSOON <1500 <1500
8MSOOH-+8MSOON 850 <1500
8MSOOH+8MSOH 1400 923,64
SMSOOH+8MSOON+8MSOH 850 1125,08

Tabnuua 2: @yHrUTOKCHYECKOE NEHCTBHE PA3INYHBIX MOOOYHBIX MTPOAYKTOB IIFOKO3UHOJIATA

(koMOMHALIMY U OTAENbHBIE MOJIEKYJIbI) Ha Botrytis cinerea u Fusarium oxysporum.
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BeiBon: moOOYHBIE MPOAYKTBI METHUICYJIb(QOHHI- W METHICYJIb(UHIITIIOKO3UHOIATOB,
NpUMEHsIeMble OTAENbHO, HE TMOKa3alu (PYHIHTOKCHYECKOro JIeHCTBHA Ha Haubojee
pacrpocTpaHeHHble IPUOKOBBIE TATOTEHBI PACTEHUH B UCTIBITAHHBIX KOHLEHTpalwsx. OqHaKko
KOMOMHAIMU METUJICYJIb()OHMITN30THOLINAHATOB c METHJICY Tb()OHUITHUTPUIIAMH,
-THOLIMAHATAMHU WM METWICYJb(QUHWIN3OTHOLMAHATAMH  MOXKET  TNPUBECTH K

(YHIUTOKCHUECKOMY IEHCTBHIO.

IIpumep 3:

IIpoBepka apyrux anudaTUYeCKUX H30THOLMAHATOB IIPUBENTA AaBTOPOB K HCIBITAHHIO
KOMOMHAIMH 6-MeTUICYIb(POHMITEKCUITM30THOLIUAHATOB (6MSOOH) c 6-
METUJICYTbQUHUITEKCUIT (6MSOH), 4-meTuncynbUHUIOYTUT (4MSOH), 8-
METHJICY IbOUHUITOKTHIT (8MSOH) u 8-MeTUIICY Tb(HOHUITOKTHIT (8MSOOH)
M30THOLAHATAMH Ha MX (YHTUTOKCHUECKOe NeHcTBUe Ha [usarium gramineum (MaToreH

SYMEHs M MIIeHuLl) u Phytophthora cactorum (narorer 200 BUIOB pacTeHUR ).

ABTOpBI OOHApYXWJIM, YTO CO3AaHHE KOMOMHALMHM CO CIA0OAKTHUBHBIMU COEJUHEHUSIMU
MOXET HEO’KUIAHHO MPHUBECTH K MOBBILIEHHOMY ()YHI'MTOKCHYECKOMY ACHCTBHIO Ha OOJBIIOE
yrciao rpubkoBbix natoreHoB. Hampumep, kak 6MSOOH, taxk u 6MSOH He sBisOTCS
dyHrucratnueckumu ans Fusarium gramineum B posupoBke 1500 MxkM. Opnako mpu
npuMeHeHnn B cMmecu (komOuHarmss 6MSOOH u 6MSOH) oHHM CTaHOBSTCS CHIBHO
¢yHrurokcuuneiMu ¢ 3¢pdexruBroit  mosupoBkoit 116,8  MKkM,  oOkasbBaromen
konudyecTBeHHoe neticteue Ha S50% monymsimum  (EDso).  Ananmorumunbie  3¢¢exTh

HaOIIOAINCH TS IPYTHX KOMOWHALMN 1)1 0OOMX BUIOB rpHOOB.

ED50 P. cactorum F. gramineum
6MSOOH <1500 <1500
6MSOH 667,27 <1500
4AMSOH <1500 628,38
SMSOOH 628,38 463,882
6MSOOH+6MSOH 207,17 116,84
6MSOOH+4MSOH 10 10
6MSOOH+8MSOOH 192.9 144,27
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Tabnmuna 3: @yHruTokcHIeckoe NeHCTBHEe H30THOLMAHATOB B PA3IMUYHBIX KOMOWHALIUSX HA

P. cactorum wn I. gramineum.

BeiBon: KOMOMHAIMS METHICYIb(QOHMI- U METHIICYIb(PUHUIN30THOLUAHATOB C PA3JIUIHOM
JUIMHOW YTJIEPOAHBIX LeNeil moKaszana CHIbHblE (YHTHMTOKCHYECKHE CBOWCTBA IPOTUB
IIUPOKOTrO psifa TPUOKOBBIX TNATOT€HOB. Pe3ynbTaThl NpHBENHd K pa3pabOTKe HOBBIX
HATyPaJIbHbIX OPTaHUYECKUX MPOAYKTOB, KOTOPbIE MOXKHO MIPUMEHATh B CEJIbCKOM XO3SIIMCTBE,
HarpuMep, AJsl NPEAOTBPALICHUs 3apakeHHs maroreHaMu. Pa3paboTka HOBBIX KOMOMHAIMH
NPOAYKTOB OCOOEHHO TNOJE3HA Ui CHUIKEHUs NPUMEHEHHs] XUMHUYECKUX IEeCTHIMIOB, a
TaKke HX J03upoBOK. Kpome Toro, Omaromapst BbICOKOW 3(PQPEKTUBHOCTH 3TH HOBBIE

KOMOWHAIMK OYEeHb MOJIE3HBI JJIs1 COACUCTBUS pa3BUTHs OnodepmepcTaa.

IIpumep 4: XumMu4ecKu CHHTe3
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Metuna-(okT-7-eH-1-ua)-cyabpan (2). K cycnensunm tuomerokcuma Hatpust (3,23 T,

46,0 mmonb) B aumetmigopmamune (85 mur) mobasmsuim pactBop 8-Opomokrt-l1-eHa (8T,

41,9 mmonp) B aumermindopmamune (195 mu) nmpu 0 °C u mepeMeImnBaid PeaKkHOHHYIO

10 cmech mpu KOMHATHOW TemmepaType B TeueHHe 14 4. Pa30aBisuin peakMOHHYIO CMeECh

HACBILIEHHBIM PACTBOPOM XJIOpHUIA aMMOHHS, a 3areM 3KctparupoBanu 3dupom (3 pasa),

BBICYIIIMBAIU OOBEIUHEHHbIE OPraHMYECKHUEe CJIOM Haj CyJb(aToM HaTpwsi, GUIBTPOBAIH U

KOHIICHTPUPOBAIM TIPU TOHIKEHHOM MaBJICHHUH, TOJy4Yash MeTHI-(OKT-7-eH-1-ui)-cyibdan

(71, 44 MMOINTb), KOTOpPBII HCIOJB30BAIM HA CIEAVIOIIEH CTaguu 0Oe3 IOTOIHUTENBbHOU

15 OYHUCTKH.
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1H SIMP (300 MI'LI, Xnopodopm-d) & 1,26 — 1,45 (m, 6H), 1,50 — 1,67 (m, 2H), 2,00 — 2,08
(M, 2H), 2,09 (¢, 3H), 2,44 — 2,54 (m, 2H), 4,84 — 5,06 (m, 2H), 5,68 — 5,90 (m, 1H).

\ 7/

NN
HOOC RN

7-(meTHaCY b (pOHUI)-TenTaHOBasA KUcJI0Ta (3). K nensHomy pactBopy metui-(okr-7-eH-1-
wn)-cynpdana (2) B aueronutpuie (139 mn) u stunaunerare (139 mun) noGasnsanu Tpuruapat
Tpuxnopuna pyrenus (197 mr, 0,834 mmonp), a 3atem Boxmy (139 mi), U mepemeruBaiIu
NOJIy4eHHYI0O CMeCh NP TIOMOLIM MexaHudeckod wmemanku. K 3tomy pactBopy mnpu
nepemernuBaHuy no0apisuin nepuopat Hatpus (71,3 r, 334 MMONb) YacTIMH B TE4YCHHE
10 MuH (OCTOPOXKHO, BO3MOKEH B3pbIB). I10 OKOHUaHNM N00aBIeHNS CMECh IEPEMEIINBAIN B
TE4YeHHEe HOYM IPU KOMHATHOW Temrepartype. Paszmesnsiu ciion U npoMbIBaJId OpraHUYecKuit
cnoit Haceim. NaHCOs, moka npoMbIBHBIE pacTBOpbI He MOKaxyT menouHoi pH. Bce
coOpaHHbIE BOJHBIE CJIOM IPOMBIBAJIM OSTHJIALIETATOM, a 3aTeM IOIKUCISIN  C
ucnonp3oBanuemM ON HCI, ¢ mnocnenyromeid skcTpakiueit stuianeratom (3 pasa).
OObenMHEHHBIE OPTaHUYECKUE CJIOM BBICYLIUBAIN HaA CYJb(ATOM HATpus, QUIBTPOBAIUA U
KOHIICHTPUPOBAIM TPU MOHIKEHHOM JABJICHUH, TOJy4ast 7-(MeTHICYJIb()OHII)-TeNTaHOBYIO
kuciory (3) (7,25 r, 34,8 mmonb) ¢ BeixonoM 83 %. AHanuTHueckuil oOpasen TOTOBHIIU
NyTeM paCTHPAaHHUs YEPHOBOTO MPOAYKTa € 3(QHUpoM, (UIBTPOBAHHUS M BBICYIIWBAHHS Ha
BO3/IyX€, a OCTAJBHON MaTepuas UCIOIb30BAIM Ha CIENyIoIeld craauyu 0e3 IOMOJHUTEBHO

OUHCTKH.

1H SIMP (300 MT'1y, xn1opodopm-d) & 1,34 — 1,56 (m, 4H), 1,66 (m, 2H), 1,79 — 1,93 (m, 2H),
2,37 (1,T=7,3 Ty, 2H), 2,90 (c, 3H), 2,95 — 3,07 (m, 2H).

7-(meTuncyabporuna)-rentan-1-oa (4). K pactopy 7-(MeTHICYIB(POHNIT)-TeNTAHOBON

kuciothl (3) (1 1, 4,80 mmonp) B TeTparunpodypane (60 m) nodasnsiimu pactsop 1 M B TI'®D
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KoMmIuiekca Oopana ¢ Terparunpodypanom (14,40 mn, 14,40 mmonp) mo karusiMm mpu 0 °C B
MHEPTHOH aTMocdepe, 1 epeMeIInBaIi PEaKHOHHYI0 CMeCh IIPU KOMHATHOH TeMmeparype
B TeueHue 3 4. PeakIMOHHYI0 CMeCh 3aJIMBAJI HACHIIEHHBIM PACTBOPOM XJIOPH/AA AMMOHUS,
3aTeM pa3feNisull CIIOM UM OKCTPAarhpoBajl BONHBIA ciod sTuiauneratoM (3 pasa).
OObennHEHHBIE OpPraHMYECKHE CJIOW BBICYIIMBAIM HaA O€3BOAHBIM CyJIb(paToM HATPWHS,
¢unbTpOBaM W KOHLEHTPUPOBAIM NPU IOHIKEHHOM MaBJIEHUH. YepHOBOH MPOAYKT
ounmmau npu nomoinu PX (Biotage, KP Sil-25g, IXM, stunanerar, 0 — 100 %), nonyqas 7-
(metuncyneponun)-rentad-1-on (4) (0,72 r, 3,71 mmonb, Beixox 77 %) B BHAe Oenoro

TBEPAOTO BEIICCTBA.

1H AMP (300 MI'ny, xnopodopm-d) 6 1,35 — 1,51 (M, 6H), 1,57 (m, 2H), 1,86 (m, 2H), 2,90 (c,
3H), 2,96 — 3,07 (m, 2H), 3,65 (T, J = 6,5, 1,0 ', 2H).

7-(meTuncyabporun)-rentunamerancyiabponar (5). K pacteopy 7-(merusncynbdhoH)-
rentas-1-ona (4) (0,7 r, 3,60 mmonb) B auxyiopmeTane (36,0 mi) 1o0aBIsUTH TPUAITHIAMHH
(1,023 ™, 7,21 mmomb) u oxnaxnmamd cmech 1o 0°C. K artoit cmecu nobGasisiu
metaHcybponmaxiaopun (0,349 mi, 4,50 MMonb), a 3aTeM NepeMELIUBAIN PEAKLIHOHHYIO
CMeCh IIPU KOMHATHOH Temmnepartype B TedeHue 14 4. [IpomeiBanu peakunoHHyr cMech 1 M
pactBopoM HCI u skcrparuposanu Bogubiid cyioit JIXM. O0benMHEHHbIE OPTraHUYECKUE CIIOU
BBICYIIMBAJIN Hal Cyib(aroMm HaTpusi, PUIBTPOBAIN U KOHLIEHTPUPOBAIH MPU MOHUKEHHOM
nasnennn. [lonyueHHsId 4epHOBOH mponykt oummanu npu nomomu PX (Biotage, KP Sil-
25g, AXM — stunauertat, 0 — 40 %), nony4das 7-(MeTHICYIb()OHMI )-TeNTUIMETAHCYIb()OHAT

(5) (940 wmr, 3,45 mmonb, BeIxo 96 %) B BUIe 0€I0r0 TBEPIOro BEIIECTBA.

1H SIMP (300 MTI', xsopodopm-d) § 1,34 — 1,53 (m, 6H), 1,68 — 1,94 (m, 4H), 2,90 (¢, 3H),
2,96 — 3,06 (m, SH), 4,18 — 4,27 (m, 2H).
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1-(MeTmiacynbdonnia)-7-tuonuanarorentan  (6). K pacrBopy 7-(MmeTmncynb(poHwmI)-
rentinMeTancysdponara (5) (0,2 r, 0,734 mmons) B anieroHe (5 Mi1) 7OOABISAIN THOLMAHAT
kamust (0,714 1, 7,34 MMonb) W TepeMelIMBalM NOJy4eHHyro cmech mnpu 60 °C B
3amedaTaHHON npobupke B TedeHue 18 4. 3aTeM OXJIAXXACHHYIO CMeChb (PUIIbTPOBAIH HYepe3
MOPHUCTBIHN CTEKIISTHHBIA (PUIBTP U MOJTYYEHHBIH OCTATOK HECKOJIBKO Pa3 MPOMBIBAIN 3PUPOM.
OOvenuHeHHbIe (UIBTPATHI YIAPUBAIM JOCYXa, a 3areM ouMmanud npu nomomu DX
(Biotage, KP Sil-25g, XM, stunanerar 0 — 40 %), momydas 1-(metusncynbhpormnm)-7-

tronuaHatorentas (6) (156 mr, 0,663 mmounb, Berxon 90 %) B BUne OeClBETHOrO Macna.

1H SIMP (300 MT', xopodopm-d) & 1,35 — 1,55 (v, 6H), 1,84 (m, 4H), 2,91 (c, 3H), 2,94 (r,
J=72Tu, 2H), 2,98 — 3,05 (m, 2H).

8-(MeTHJICYJIH(OHM)-OKTAHHUTPHUIT (7). K pacTBopy 7-(MeTuncy b OHI )-
rentunMeTancybponara (5) (0,2 r, 0,734 mmonb) B aumeTriicyabdokcuzae (5 mir) nobapisiim
uuanna Hatpus (0,180 r, 3,67 Mmounb) u nepemernBain cMech npu 60 °C B 3ameyaTaHHOU
npodupke B TeueHue 18 4. OXJTaKASHHYIO PEAKLIIHOHHYI0 CMECh pa30aBIsUIA STHIIALIETATOM U
NPOMBIBAJIA HACBIIIEHHBIM PACTBOPOM XJiopuaa aMMoHHs. OOBEIUHEHHbIE OPTaHUYECKHE
CJIOM BBICYIIMBAIN HaJ CyJbpaToM HaTpus, (QUIBTPOBAIM U KOHLEHTPHPOBAIU MpPHU
MOHMKEHHOM JaBieHUU. [lonydeHHBI 4epHOBOM NPOAYKT ouulainu npu nomouu PX
(Biotage, KP Sil-25g, OXM, stunanerat, 0 — 40 %), nmony4ass 8-(meruncynbdoHwWI)-

okranHuTpui (7) (0,136 r, 0,669 Mmoub, Beixon 91 %) B Bune OeClBETHOrO Maca.

1H SMP (300 MI', xnopodopm-d) & 1,33 — 1,55 (m, 6H), 1,60 — 1,74 (m, 2H), 1,79 — 1,94
(M, 2H), 2,35 (11, J = 7,0, 0,6 Ty, 2H), 2,90 (c, 3H), 2,96 — 3,05 (m, 2H).

Cunres SMSOOH



55

0
a 0 b
B~ B —— — NoNSS
NN B 0
0 0
0
: N O\\SIC,) H N\/\/\(}S” ° 0 ’(’)
NN - 2 N T SCN\/\/\/\\S
AN

Ycmosus:a. pramuvun, xmopua N-0eH3win-N, N-gusrmmranamunand, KoCOs, anerown, 24 °C, 2 mus; 38 %,
b. NaSMe, IM®, 0-KT °C, 16 4; Ko THYCCTBCHHBIN BBIXOT,
¢. MXTIBA, IXM, 0 °C, 14 4, KOJTHYCCTBCHHBIH BBIXO/T,
d. NH,NH,.H,O, MeOH, 24 °C, 16 41; 92 %;
e. tuo(pocren, NaOH, CHCls, 0 °C, 2 4, 59 %

2-(S5-0pomneHTHII)-H30MHAO0MHH-1,3-110H (SVB-18-025)

K pactBopy ¢ramumuma (3 r, 20,39 mmoinp) B anerone (102 mun) moGasmsimu xjopun N-
Ooem3m-N,N-nmustiranamunaus (0,511 1, 2,243 mmonb), KoCOs (8,45 1, 61,2 mmogb) u 1,5-
mubpomnentan (14,07 r, 61,2 MMonb) U mepeMeInBaiu peakuoHHy cmech npu KT B
10 Teuenue 14 4. PeakuuMOHHYIO CMeChb YyHapuBadud JAOCYyXa M TOJYYEHHBIH OCTaTOK
pecycrieHaupoBau B Bone, skcTparuposain JIXM (3 pasa), BbicymuBaiu 0ObeIUHEHHBIE
OpPTaHUYECKHUE CIIOM HaJa CyJabparoM HATpus, (UIBTPOBATM M KOHLEHTPUPOBAIUA MpPHU
MIOHWKEHHOM JaBJI€HUH, MMOJy4as 4epHOBOH npoaykT. Ero oummanu npu nomomu PX
(S102, rekcan, stunaueratr, 0 — 40 %), nonyuas 2-(5-OpOMITEHTHI)-U30UHIOIUH-1,3-THOH

15 (2,31, 7,77 mmons, Beixox 38,1 %) B Bume OeClIBETHOrO Maca.

1H SMP (300 MI'w, xnopodopm-d) & 7,89 — 7,80 (m, 2H), 7,77 — 7,66 (m, 2H), 3,75 — 3,63
(M, 2H), 3,44 — 3,31 (v, 2H), 1,99 — 1,84 (v, 2H), 1,79 — 1,63 (m, 2H), 1,60 — 1,42 (v, 2H).

2-(5-(MeTHJITHO)-IeHTHJI)-H30UHA0UH-1,3-1u0oH (SVB-18-033)

20
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K cycnensun NaSMe (0,833 r, 11,89 mmone) B JIM®D (21,83 muin) nobasnsiimm pactop 2-(5-
OpomnienTin)-n3onHnoauH-1,3-quona (3,2 r, 10,80 mmons) B IM® (50,2 M) npu 0 °C u
nepemMemuBanu peakunoHHyo cMmech npu KT B Teduenue 14 u. PazOaBnsanm peakOHHYIO
cmech pactBopoM NH4Cl, a 3arem skcrparmpoBanu sdpupom (3 pasa), oObequHEHHbIE
OpraHMYeCKHe CIIOM  BBICYIIMBAIM HaA  Ccyiab(paroM  HaTpus, (QUIBTPOBAIM U
KOHLEHTPUPOBAIN IMpPU IOHMWKEHHOM JaBJI€HHUM, IOJy4as UEepHOBOW MNponaykT. Ero

HCIIOJIb30BAJIN HA cnenyfomeﬁ craguun oe3 JIOTIOJTHUTEJIbHON OUHCTKH.

1H SIMP (300 MI'w, xsopodopm-d) & 7,90 — 7,80 (m, 2H), 7,78 — 7,66 (v, 2H), 3,74 — 3,63
(M, 2H), 2,54 — 2,42 (m, 2H), 2,08 (c, 3H), 1,80 — 1,57 (m, SH), 1,52 — 1,37 (m, 2H).

2-(5-(meTuicyabgonun)-neHTua)-usonnaoann-1,3-nuon (SVB-18-038)

\ 7/

K pactBopy 2-(5-(MetunTno)-nenrun)-u3ounnonun-1,3-quona (2,8 r, 10,63 mmons) B XM
(53,2 M) mpu 0 °C nmobasmsmu yactsamu M-XIIBA (6,55 1, 26,6 MMOJIb) M TIepeMeIInBaIH
peakuonnyr cmech npu KT B Teuenne 14 u. K peakuuonHoit cmecu modasnsiim 100 mu
pazbasnennoro 1:1 macemennoro pactsopa NaHCO3 u 10 % pactBop THOCYNIb(aTa HATPHS,
U MepEeMEIINBAIH B TeUeHHE | U, pa3felsuld CJIOU M 3KCTPArupoBajy BOOHBIN cior JIXM (3
pa3a), OOBEOMHEHHbIE OpPraHWYECKHE CIIOM BBICYIIMBAJIH HAA CyJb(paToOM HATPWHA,
($UIbTPOBANIHM M KOHLEHTPUPOBATH, rosy4asi 2-(5-(MeTUIICyb()OHII)-TIEHTHI)-U30HHIOTNH-

1,3-nmuoH (3,1 1, 10,50 mmoub, BeIx0n 99 %) B BUIe OEJIOro TBEPAOrO BEIIECTRA.

1H SMP (300 MTI'w, xsopodopm-d) & 7,89 — 7,82 (m, 2H), 7,77 — 7,68 (m, 2H), 3,71 (1, J =
7,0 T, 2H), 3,07 — 2,95 (v, 3H), 2,93 — 2,87 (m, 4H), 1,99 — 1,86 (v, 2H), 1,82 — 1,67 (m,
2H), 1,61 — 1,43 (m, 2H).
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S-(meTnicyabgonni)-nenran-1-amun (SVB-18-042)

K pactBopy 2-(5-(MeTuicynbhOoHNUT)-NeHTH )-u30MHA0IMH-1,3-aroHa (3,1 1, 10,50 Mmmonb) B
metaHosne (52,5 mur) mpu KT poGasmsum rumgpar rumppasuna (1,020 mut, 20,99 mmonb) u
nepememBaau peakquoHHyro cMmecb npu KT B Teuenue 2 4. PeakuuoHHyH0 CMeCh
KOHLIEHTPUPOBAJIA B BaAKYyyMe€, 3aTEM ITOJIY4YEHHBIM OCTaTOK CycneHauposainu B 1 M pactsope
KOH, skcrparupoBanu sTunaneratoM (3 pasa), oObeIMHEHHBbIE OpPTaHUYECKHUE CJIOH
BBICYLIMBAIN HaJ CyJb(paroM HaTpusi, GUIbTPOBAIM U KOHLEHTPUPOBAIH NPU MOHWKEHHOM
AaBJIeHNH, Nojy4as S-(MeTwicynbponmn)-neHras-1-amuH (1,6 T, 9,68 MMmodb, Bbixox 92 %) B
Buze Oeyoro TBepAoro BemecTBa. lloaydeHHbIH MaTepuan ObUT TOCTATOYHO YHCTBIM IS

UCMONb30BaHUs B CIETYIOLIEH PEAKLUH.
1-u3oTHOHAHATO-S-(MeTHICYAb(OHUT)-IeHTaH (SVB-18-048)

S 0
\N/\/\/\,S//

PN

K pactBopy S5-(Mmetmicynsponun)-nenran-1-amuna (0,25 r, 1,513 mmons) B xyopodopme
(7,56 mn) mpu 0 °C pobapmsiim tHodocreH (0,150 mn, 1,967 mMMonp) ¢ MOCIEAYIOIIUM
nobasyneHueM S % BogHoro pactsopa NaOH, u nepememuBanu noiay4eHnyro cmech npu 0 °C
B TEYECHHE 2 Y. PEAKLUHUOHHYI0 CMeCh pa30aBisul BONOH, 3aTeM pa3feisuld CIOU U
skcTparupoBanu BomHbld ciod JIXM (3 pasza). OObenuHeHHbIE OpraHUYECKUE 3KCTPAKTHI
BBICYIIUBAJIN Hall Cyib(aroMm HaTpusi, PUIBTPOBAIN U KOHLIEHTPUPOBAIH MPU MOHWKEHHOM
JaBJICHUH, TOJy4asi 4epHOBOW mpoaykT. Ero oummanu mpu momomu ®X (SiO2, rekcaw,
stunauetat, 0 — 40 %), mony4ast 1-m3ornounanaro-S-(mermncyibsdonmn)-nentan (0,185 r,

0,892 mmonb, Beixon 59,0 %).
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1H SIMP (300 MT 1, x0podopm-d) & 3,56 (T, J = 6,3 Ty, 2H), 3,10 — 3,00 (m, 2H), 2,93 (n, J
=0,7 Ty, 3H), 1,98 — 1,86 (v, 2H), 1,83 — 1,70 (m, 2H), 1,68 — 1,53 (m, 2H).

IIpumep S:

WzyueHne npupOAHBIX KOMOMHALMN W30THOLMAHATOB C Pa3HBIMU JUIMHAMH YTIJIEPOIHBIX
uened W CylNbQUHWIBHBIMH WJIH CyJb(OHWUIBHBIMH TPYNIIAMH TIPUBENO aBTOPOB K
UIeHTUPUKAIIMU BBICOKO3((PEKTUBHBIX AHTHUIPUOKOBBIX CMECeH COeNWHEHHH. ABTOpPHI
UCTIONB30BATN 3(PPEeKTUBHYIO 103y, MPOU3BOISIIYIO KOJNWYECTBEHHOE aeiicTeue Ha 95 %
nonyysinun  (ED95), B MakcumanbHOM koHUeHTpauuun 1500 MM jans  usydeHus
(YHIMTOKCHYECKOTO AEHCTBUS aHAIU3UPYEMBIX COCAMHEHHUH. ABTOPBI BBIOpANN BTOPOH IO
PacIpOCTPAaHEHHOCTH M3 TPUOKOBBIX IMATOT€HOB ISl IPOBEIEHHS UCIIBITAHHUS HA TOKCUYHOCTD
— Botrytis  cinerea (matoren 1400 BuIOB pacTeHui) H3-3a €ro  BCEMUPHOH
pPacnpOCTPAaHEHHOCTH W HEAOCTATOYHOIO  KOJMYecTBA O (PEKTHBHBIX OPTraHUYECKUX

NPOAYKTOB AJist OOPBHOBI C STHM I'PUOKOBBIM MATOTEHOM.

Baauane aBrope! BeIOpamu 4 COeTUHEHUs, MOKa3aBIIne (PYHIHMTOKCUYHOCTD AJISI LIMPOKOTO
psina rpuOKOBBIX NATOTE€HOB, Hampumep, Phytophthora infestans, Fusarium gramineum: 5S-
metuncynbponunnentun-  (SMSOOH),  S-meruncynbpununnentun-  (SMSOH), 8-
METUJICY Tb()OHUITOK THII- (8MSOOH) u 8-meTunCynbPUHUIOKTHII- (8MSOH)
nzotouraHaTel. OAHAKO HU OJHO M3 3TUX COEAMHEHUN B OTHAEIBHOCTU HE IPOSIBHIO
(dyHruTOKCHUeCKOro nefcTBus Ha Botrytis cinerea. JIns ynydieHus CBOMCTB POTHB Botrytis
aBTOPBI OCylecTBIIIM KoMOuHamu coequnennii SMSOOH, SMSOH, SMSOOH u 8MSOH.
HeoxxupnanHo Jnumb 1Be KOMOMHAIMM TPOSIBIJIM AHTHIPUOKOBBIE CBOHCTBA: TIEepBasi,
8MSOOH ¢ 8MSOH (ED¢s 1400 mxM) wu Bropas, SMSOH ¢ SMSOOH, craBmas
BBICOKOTOKCUYHOU 1isi B. cinerea B po3upoBke 550 mMxM. Pesynbrathl 151 OTAENBHBIX

MOJIEKYJI U UX KOMOMHAIMIH MPeCTaBIeHBI B TAOIUIE 4.

EDys Botrytis cinerea
SMSOOH <1500
SMSOH <1500
8MSOOH <1500
SMSOH <1500
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SMSOOH+5MSOH <1500
8MSOOH+8MSOH 1400
SMSOOH+5MSOH <1500
8MSOOH+5MSOOH <1500
8MSOH+5SMSOOH 550
SMSOH+5MSOH <1500

Tabnuua 4: @yHruTOoOKCHYECKOE NEHCTBHE PA3INYHBIX H30THOLMAHATOB (KOMOMHALU U

OTAENIbHBIX MOJIEKYJT) Ha Botrytis cinerea.

BbiBox: moOouHBIE MPONYKTHI IJIIOKO3MHOJATOB, TakUe KaK METWICYJIb(QOHWI- |
METWICYIb()UHIIN30THOLMAHATEL, TNPHMEHSeMble pa3/elbHO, HEe TOKa3ajdH CHJIBHOTO
(dyHruTOKCHUECKOro JneicTBUs Ha Haubojiee IIMPOKO PACHPOCTPAHEHHBIH TIPUOKOBBIN
naTtoreH pacteHud — Bofrytis cinerea B WCHBITAHHBIX KOHUeHTpauusix. OnxHAaKo mpu
KOMOWHHMPOBAHUM COCIMHEHHWH C Pa3HbIMH IJIMHAMH YIJIEPOOHBIX LEMedl U COmeprKalux
CyJb(pUHUIbHBIE WIH CYJIb()OHUIBHBIE TPYIIbI IPUBENIO K CHIBHOMY (DYHTHTOKCHUECKOMY
AEVCTBUIO B HU3KUX JO3UPOBKAX, TAKUM 00pa3oM, ycuirBast ) yHTHTOKCHYECKOE IEHCTBHE TIO
CpPaBHCHHIO C KOM6I/IHaLII/I$IMI/I MOJIEKYJI C OAWHAKOBBIMU JIMHAMH YIJICPOAHBIX L[eHeﬁ u

PAa3NIUYHMSAMH TOJNBKO B (DYHKIMOHAJIBHBIX Ipymnmax (T.e. CyJb(UHHIbHAS U CYJb(OHHIbHAS

TPYIIIbI).

IIpumep 6:

Uzydenne (QPyHrHTOKCHYECKHX CBOWCTB OTHAEIBHBIX W alU(PaTHUYECKHX H30THOLMAHATOB B
KOMOWHAIMM  TIPUBEJIO  aBTOPOB K  yriIyOJIeHHOMY  W3y4YeHHIO  feiictBuii 8-
METUJICYTb()OHMITOK THII- (8MSOOH) U 8-meTuncynbpUHUIOKTHII- (8MSOH)
U30THOLIMAHATOB. ABTOPBI MpPOBENU H3YyUY€HHE (PYHTHMTOKCHYHOCTH C HCIIOJIb30BAHUEM:
Fusarium gramineum (matoreH suMeHs W NIIeHWUUDbI), Phytophthora infestans (naToreH

nacneHoBbIx) u Guignardia bidwellii (maToren BuHOrpana).

ABTOpBI U3MepUIH (PYHTHTOKCHYECKOE JEHCTBHE, BBI3BAHHOE OTHEJIbHBIMH U MOJIEKYJIaMU
8MSOOH n 8MSOH B kombOunamu Ha 50 % nonynsiuuu rpudos (EDso). Pesynprats Tecta

BKJIFOUEHBI B TAOJHLLY 5.
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ED50 P. infestans F. gramineum G. bidwellii
$MSOH 26,36 292,03 30,38
SMSOOH 350 22,18 463,88
SMSOOH+8MSOH 10 61,73 40,2

Tabnuna 5: @yHrurokcuyeckoe neiCTBHEe H30THOLMAHATOB B PA3IMUHBIX KOMOUHALIMSAX HA

P. infestans, F. gramineum wu G. bidwellii.

BoiBox: KomOunamust MoJjekysn C OJMHAKOBBIMH  JUIMHAMU  YIJICPOAHBIX  LIeTel
METHICYIb(GOHII- 1 METWICYIb()MHUIN30THOLMAHATOB HE YCHIMBAET (DYHTHMTOKCHYECKHE
cBoiictBa mpotus F. gramineum w G. bidwellii, Ho oxa3zanack >¢p¢exTuBHON npoTUB P.

infestans.

pumep 7:

DyHruToKCHYeCKHE AeifiCTBHS N30THOLHAHATOB B KOMOMHALIMM HA TPH HEKPOTPO(PHBIX

BHUIA TpudoB

ABTOpBI TIPOBEPIIIN (PYHTHTOKCHUYECKOE NEHCTBHE M30THOLMAHATOB B KOMOHMHALIMU HAa TPH
HeKpoTpoHBIX BHIa rpuboB, T.e. Alternaria radicina (xknacc: JIOTUAEOMHLETHI, MOPSAOK:
[TneocniopoBble; XO3sIMH: MOPKOBB), Fusarium gramineum (xnacc: CopaapuOMHULIETSHI,
nopsimok: ['wmokpelinele; xo3simH: 3naku) U Plectosphaerella  cucumerina (xnacc:
CopnapuomMurieTsr;, opsinok: [ oMepesioBble; XO35iMH: TOMAaT U ThIKBeHHbIE). Beero Obuio

ucnbpiTaHo 133 KOMOWHALIMY Ha TPeX BUIAX rPUOOB.

Uzornormanatel Obun mosdydeHel or SpiroChem (Basel, Switzerland) u LKT LABS
(Minnesota, United States of America). Bce monydeHHBIE COENMHEHHs] PAacTBOPSUIA B
mamerwicynbporcune (AMCO). Itammbl rpuboB, HCHOJIB30BAHHBIE UII TPHOKOBOTO
Ouonorndyeckoro Tecra in  Vifro, ObUIM  TIONYy4YeHBl W3  MHKOTEKH  Agroscope

(www.mycoscope.bcis.ch).
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DYHIMTOKCUYECKOE MAEUCTBUE HCHBITHIBAIM B 48-JIyHOYHBIX IUIAHUIETaX MAJI KyJbTYpPBI
Tkanedl. IlompoOHee, rpuOKOBBIE TATOreHbl pacTeHWid UHOKyqupoBamu Ha KJIA,
JOTMOJHEHHbII  M30TUOLIMAHATAMH, IPEJBAPUTEIBHO PACTBOPEHHBIMU B  Pa3JIMUYHBIX
koHIeHTpauusax (10, 150, 250, 375, 500, 700, 850 mxkM) B K/Ib. 2 MM arapoByroo mpoOKky
(Dufour et al. 2015) ¢ 3apaHee BBIpALIEHHBIMH TPUOKOBBIMH KyJIBTYPaMH IOMELIANN B
KXY JIVHKY, JUIA KaXKIOM KOHLEHTPALMH HCIIONb30BAIN 3 OMOJIOTHYECKUX MOBTOPEHHSL.
IInanmers! MHKYOUpOBaM B TeueHHWe ONHON Hexenu B ¢urtoTpoHe (80 % oTHOCHUTENbHAS
BJIA)KHOCTb, MTOCTOsIHHAsA TemnepaTtypa 23 °C, npu nepemMeskaroluxcsi Lukaax 16 4 aesp u 8
4acoB HOYb). PocT MumenueB wusMepsuin uepe3 7 pgHeW mnpu momomu Imagel
(http://imagej.net/Welcome), EDso ouenuBanm, kak omucaHo B Schnee et al., 2013.
Cunreprernueckue (pyHruHTOKCHUECKUE NEHCTBUS OLEHMBAIM, Kak omucaHo B padore Chou

(2006), n ncnonbzoBanu nporpamMmmHoe odecrniedenne CompuSyn (www.combosyn.com) asst

ompeneneHuss mnokaszarens aagutuBHOoCcTH (ITA) s xoMOMHAmmMii JBYX MOJIEKYN U
npucytcTBusi cuneprusma (ITA<1). Pe3ysibraTel, mony4eHHbIE IJIs1 HAWTYYIIUX KOMOWHAIMI
IUISL KQXKIOro BHaa rpuOoB, mpuBeneHsl B Tabnunax 6, 7 u 8. ITokasansl EDso (B MkM) s
IBYX MOJIEKYJ OTAENbHO, JJsi KOMOWMHALMM MOJIEKYJ (BCerna MEHbINEe), ¥ HAUMEHbBLIHIl
MoKa3areNib aJJUTHUBHOCTU JAJIs O MEHbLIEH Mepe OAHON JaHHOM KOHLEHTpPAluu B
nuarnaszone ot 10 go 850 MxM. Bce ITA, noka3aHHbie B TaOjuie HUXKe, ObutH MeHbIe 0,20,
YTO YKa3bIBa€T HA TO, YTO MOJIEKYJIbI B KOMOWHAIIMK OOJIQHAOT CUJIbHBIM CHHEPTH3MOM U
3¢ (}eKTUBHBI POTHB UCTIBITAHHBIX BUIOB I'PHOOB.

I[OHOJ'IHI/ITGJ'II:;HI:;IMI/I MOJICKYJIaMH, HCIBITAHHBIMU B OSTHX KOM6I/IH3.L[I/I$IX, SIBJISIIOTCST,  1-

(m3otromaHaTOMeT)-3-(4-(MeTUICy IbGUHI )-Oy THIT )-Oe H30J1 (8ASOH), 1-
(m3oTHOIIMaHATOMETH)-3-(4-(MeTHIICY T OHILT)-Oy THIT)-OEH3 0T (8ASOOH), (E)-1-
U30THOLHAHATO-8-(METHIICY Tb() MHIIT )-OKT-2-€H (8CSOH), 1-(atuncynbpunnn)-8-

uzornonnanatookrad (8ESOH), 1-(stuncynsdonmn)-uzornonuanatooktan (8ESOOH), 1-
W30THOLMAHATO-3-(METHIICYIb( MHIIT )-[TPONIaH (3MSOH), 1-u3otuonuanaro-3-
(metuncynbporun)-npornad  (3MSOOH),  1-u3ornonmanaTo-9-(MeTUICYIb(pUHII)-HOHAH

(SMSOH) u 1-uzotunoruanaro-9-(metuncynsponmn)-aouan (IMSOOH).

KomOunanus EC50 EC50 EC50 TIA

MOJIEKYJIBI | MOJIEKYJIbI 2 KOMOHWHAIIH KOMOWHAIINH
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8ASOH/SASOOH | 7233 850 156,08 0,02872
8CSOH/SESOH | 704,24 472,4 390 0,08735
8CSOH/SESOOH | 472.4 850 474,46 0,115

8CSOH/3MSOOH | 704,24 468,89 4792 0,02991
8CSOH/7MSOH | 704,24 536,96 534,04 0,08249
8CSOH/3MSOH | 704,24 786,17 625,78 0,25268

Tabnuna 6: Hannyumme komOuHanun Monekyn npotus Alternaria Radicina (Monexynbl, st

KoTopbix ykazaHo ECS50 pasnoe 850, He oOnamanu (QYHMMTOKCHUECKUM MAEHCTBHEM B

YKa3aHHOM JIMAIa30He).

KombOunanus EC50 EC50 ECS50 ITA
MOJIeKyJibI | MOJIEKYJIbI 2 KOMOWMHAIHH KOMOWHALH

8MSOH/3MSOOH | 316,78 386,88 252,41 0,24857
8MSOH/7MSOH | 316,78 586,15 258,16 0,16426
8MSOH/9MSOH | 316,78 5529 263,27 0,15388
8MSOH/6MSOH | 316,78 850 266,17 0,25732
8CSOH/8SMSOH 850 316,78 274,62 0,13763
8CSOH/3MSOOH | 850 386,88 282,16 0,10929
8MSOH/9MSOOH | 316,78 850 283,52 0,13736
8CSOH/3MSOH 850 525,24 383,96 0,04368
8CSOH/7MSOH 850 586,15 389,42 0,03555
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8ESOH/7MSOH 5333 586,15 414,39 0,12419
8ESOH/3MSOH 5333 525,24 455,21 0,15703
8MSOOH/7MSOH | 850 586,15 540,78 0,06049

Tabmuna 7: Hawnydimue xoMOMHALIMK MOJIEKYJT NMPOTUB Fusarium gramineum (MOJIEKYJIbL,
s kotopbix ykazaHo ECS50 pasnoe 850, He oOmamanu (PyHrHTOKCHYECKUM IEHCTBHEM B

yYKa3aHHOM JIMAIa30He).

KomOuHarms EC50 EC50 EC50 ITA
MOJIEKYJIBI 1 MOJIEKYJIbI 2 KOMOMHALIUU KOMOHMHAIIH
8CSOH/7TMSOH 272,83 337,32 145,68 0,18832
8MSOOH/3MSOH | 850 626,83 483,44 0,09631
8MSOOH/3MSOOH | 850 536,05 521,17 0,03061

Tabmuua 8: Hawmnywmume xomOuHarmu wMonekyn upotus Plectosphaerella cucumerina
(Monexynbl, st koTopbix ykazaHo ECS50 paBHoe 850, He obOnamanu (yHTMTOKCHYECKUM

NeHCTBUEM B YKa3aHHOM JHAra30He).

IIpumep 8:
In vivo rpudkoBblii Ouosornueckuii tect ¢ Plasmopara viticola (knacc: Oomuunersi;

nopsinok: IleponocnopoBbie; 6MOTPO(PHBINI NATOreH BUHOTPAIAHOI J103bI).

1-n3oTHONMaHATO-8-(METHIICYIB(OHIIT)-OKTaH U |-H30THOIHAHATO-8-(METHUICYIb(UHIII)-
okran Obumm mosydeHsl or SpiroChem (Basel, Switzerland). Coenunenus pactBopsiiu B

numertuncynsdokcune (IMCO).

JlucroBeie nucku cobupanu ¢ 4-ro u S5-ro auctees Vitis vinifera cv. Cabernet Sauvignon,
MpeIBaAPUTENIbHO MPOMBITHIX Bomou. J{ns kaskmout konuentpauuu (0, 100, 250, 500, 750 u
1000 MxkM) 10 cyxmx JHCTOBBIX JAWCKOB NOMEINAIM B YamKu lleTpy Ha BIaKHYIO

buapTpoBaNBHYIO OyMary. JIMCTOBbIE MUCKH OMPBICKUBAIH PA3IUYHBIMU KOHIICHTPALUSIMU
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AKTHUBHBIX MOJIEKYJl M BBICYIIHBAIN IO/ CTEPWIIbHBIM KosmakoM. Ilocie BBICYLTMBaHMUSA WX
OTpBICKUBATU pactBopoM Plasmopara viticola (10° cnop/mi), 3akpbiBanu damku llerpu u
uHKyOupoBamu B TemMHoTe. Yepe3d 1 u wamku Ilerpu cinydaiiHbIM 0Opa3oM HOMEINAIH Ha
MIOJIKY C HOPMAJIbHBIMHU YCJIOBUSIMHU J1€Hb/HOYb. [IpOIeHT NH(pEKIUN pacCUnuThIBAIN dYepe3 7
IHeMH, kak ornucaHo B pabote Schnee et al. (2013).

Plasmopara viticola

Kombunaus EC50

8MSOH/8MSOOH 94,2

Ta6m/1ua 9: q)YHFI/ITOKCI/I‘{eCKaH AKTHUBHOCTDb U30THOLIMAHATOB B KOM6I/IHaI_II/II/I npoTUB

Plasmopara viticola.

HcnplTaHHast KOMOMHALIMS MTOKa3asia BBICOKYIO 3 (PEKTHBHOCTh MPOTHB 3TOro OuotpodHoro

rpudkoBoro natorena (EC50: 94,2)

IIpumep 9:
Tricophyton rubrum (xnacc: Dypounomuuerbi; nopsinok: OHUreHOBbIE; MATOTeH KOXKH H

HOI'TeH Ye/I0BeKA)

1-n3oTHOIIMaHATO-8-(METHIICYIB(OHIIT)-OKTaH U |-W30THOLMAHATO-8-(METUIICYTb(UHII)-
okran Obumm mosy4yeHsl oT SpiroChem (Basel, Switzerland). Coenunenus pactBopsuin B

numetuncynsdokcune (IMCO).

DYHIUTOKCHUYECKOE MAEHCTBUE WCHBITHIBAIM B 48-JIyHOYHBIX IUIAHLIETaX MAJI1 KYJbTYpPBI
TkaHeut. Tricophyton rubrum wnHokynmupoBaiu B KJIA, HOMONHEHHBIH W30THOLMAHATAMH,
MpeIBaPUTENIbHO PACTBOPEHHBIMU B Pa3IMYHBIX KOHIeHTparusx (10, 150, 250, 375, 500, 700,
850 mxM) B KJIb. 2 MM arapossie npoOku (Dufour et al. 2015) ¢ 3apanee BbIpaIieHHBIMU
rpUOKOBBIMH KYJIbTypaMH TIOMEINAJIH B KaXKAYK JIYHKY, U1 KaKIOW KOHLEHTPAIHH
UCTIONB30BAIH 3 OMOJIOTMYECKUX MOBTOpPeHUs. [naHmersl HHKyOUpOBaIM B TEYEHHUE OIHOU
Henemu B ¢utoTpoHe (80 % OTHOCHTENBHOH BJIAKHOCTH, MOCTOsIHHAsI Temneparypa 23 °C,
NPU YepeayroInuxcs Hukiax 16 4 neHp u 8 4 Houb). PocT Munenues usMepsin yepe3 7 qHeH
npu nomomu Imagel (http://imagej.net/Welcome), ECso oniennBanm, kak onucano B padore
Schnee et al., 2013.

Tricophyton rubrum
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KomOunanus EC50

8MSOH/8MSOOH 275,2

Tabmuua 10: DyHruTOKCHYECKOE IeCTBHE HM30THOLMAHATOB B KOMOMHAIMK TIPOTHUB
Tricophyton rubrum
HcnpiTanHast KOMOMHALMS TTOKa3ajia BHICOKYIO 3¢ ()EKTUBHOCTh MPOTHB IPUOKOBOTO MaTOreHa

yenoseka (EC50: 275,2).

IIpumep 10:

Thamnidium elegans (xnacc 3uromuuernbl; nopsiiok MyKopoBble; XpaHsiieecst Msico)
1-n3oTHOIMaHaTO-8-(METUIICYIBOHUIT)-OKTaH U 1-W30THONMAHATO-8-(METUIICYIb(GUHII)-
okraH Obumu monydeHsl oT SpiroChem (Basel, Switzerland). Coenunenus pactBopsiiu B

mumertmicynsdokcune (IMCO).

DYHIUTOKCUYECKOE ACHCTBHE HCHbITBIBAIN B 48-JIyHOYHBIX IUIAHLIETaX JUIsl KyJbTYpbI
TkaHei. Thamnidium elegans wnoxymupoBanmu B KJ/IA, HONONHEHHBIH H30THOLMAHATAMH,
NpeABapUTENIbHO PACTBOPEHHBIMU B Pa3IM4HbIX KOHUEeHTpauusx (10, 150, 250, 375, 500, 700,
850 mxM) B KJIb. 2 MM araposbie npoOku (Dufour et al. 2015) ¢ 3apaHee BbIpaIeHHbIMU
rpUOKOBBIMM KYJIbTypaMHU TIOMEINAIH B KAKAYK JIYHKY, MUl KaXKIOW KOHLIEHTPALMU
UCTIONB30BAIH 3 OMOJIOTMYECKUX MOBTOpPeHUs. [[naHmersl MHKyOUpOBaIM B TEYCHUE OIHOU
Heneau B ¢utoTpoHe (80 % OTHOCHTENBHOH BJIAKHOCTH, MOCTOsSIHHAs Temneparypa 23 °C,
NPU YepeayroIInXcs HuKiax 16 4 neHp u 8 4 Houb). PocT Munenues usmepsin yepe3 7 qHeH
npu nomornu ImageJ (http://imagej.net/Welcome), ECso ouenunBanm, kak onucaHo B padore

Schnee et al., 2013.

KomGunanus EC50

8MSOH/8MSOOH 395,0

Tabmuua 11: @yHrUTOKCHYECKOE INeCTBHE HM30THOLMAHATOB B KOMOHMHAIIMM TIPOTHB

Thamnidium elegans.

UcnpitanHast koMOuHammst mokasana 3¢G(EeKTHBHOCTh TPOTHUB 3TOr0 BUAAa TpPUOOB,

pa3BuBaroImuxcs Ha xpansmemcs msice (EC50: 395).



66

Cnucok MoJ1eKyJ1, MCII0JIb30BAHHBIX B IPHMepax

CoxkpateHHOe 0003HAYEHUE MOJIEKYJIbI

Hassanue mo UIOITAK

7MSOH 1-usoTmoumnaHato-7-(metmncynbduHUAN)-renTaH
8MSOOH 1-nsoTMoumnaHato-8-(metTnncynbHoHMN)-OKTaH
8MSOH 1-nsoTMoumnaHaTo-8-(MmeTnncynbdUHUA)-OKTaH
8MSOON 8-(meTnncynbOOHMN)-OKTUNHUTPUA
6MSOH 1-nsoTMoumaHaTo-6-(MeTnncynbGUHUAN)-rekcaH
4MSOH 1-nsotmoumnaHato-4-(metnncynbduHmnN)-6yTaH
6MSOOH 1-u3otnoumnaHaTo-6-(MeTnacynbGoHUN)-rekcaH
5MSOOH 1-usotnoumnaHato-5-(meTnacynbGoHuN)-NeHTaH
5MSOH 1-usotnoumaHato-5-(metuncynbduHMA)-NeHTaH
1-(n3otnmoumanatometnn)-3-(4-
8ASOH
(metmncynbduHuN)-6yTMn)-6eH3on
1-(n3otnoumanatomeTnn)-3-(4-
8ASOOH
(metmnncynbdoHun)-6ytnn)-6eHson
(E)-1-n3otnoumaHaTto-8-(metmuncynbdUHUN)-OKT-
8CSOH
2-eH
8ESOH 1-(aTmncynbduHUAN)-8-M30TUOLMAHATOOKTaH
8ESOOH 1-(aTnncynbpoHmN)-8-M30TMOLMAHATOOKTAH
3MSOOH 1-usotmoumaHato-3-(MmeTnacynb$oHuN)-NponaH
3MSOH 1-usoTmoumnaHato-3-(metTnacynbdrHMA)-NponaH
9MSOH 1-u3oTmoumnaHaTo-9-(MeTUACy IbOUHUN )-HOHAH
9MSOOH 1-usoTmoumnaHato-9-(meTnnacynbGoHMNA)-HOHaH
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dopmy.Jia n3o0peTeHust

1. IlpumeHeHne KOMITO3ULINH, COAepIKalell KOMOWHALIHMIO 110 MEHBIIEH Mepe IBYX

COeANHEHNH, BEIOPAHHBIX U3 coennHeHni o0mmel Gpopmysr I:

XY

NV

S A___C.
R1/ \r B Z
Ro

@)
rae:
Z npexacrassier cobori Hutpun (-CN), tuoumanat (-SCN) wnim U30THOLMAHAT
(-N=C=XS);

X,Y npeacraBisiroT coOoii, HE3ABUCUMO APYT OT APyra, HemoaeJdeHHywoo mapy win O, mpu
YCJIOBUH, YTO 1O MEHbIIIEH Mepe OIUH U3 ABYX X Win Y npeacrasisier codoit O;

R1, Ry mpencrapnsiroT coOoii, HE3aBUCUMO Ipyr OT Apyra, H, HaCHIEHHBIH JTHHEWHBIH,
UKITHYecKkuit uan passerBieHHbIH (C1-Ce)ankui,

A, C npeacraBisiroT OO0, HE3aBUCHMO JIPYT OT APYTra, KOBAJICHTHYIO CBSI3b, HACBIIICHHBIN
WU HEHACHIIEHHbIN JTIUHEWHBIM, LUKJIMYECKUM, CIIUPOLIMKIINYECKUH,
OMIMKTMYECKUN, TOTUIUKInYeckuid win pa3serBiieHHbIN (C1-Cg)amkui, Cs-apui,

B npencTaBisieT coOOW KOBaJIeHTHYHO CBsi3b, HACBIIIEHHBIA WM HEHACHIIEHHBIH
JUHEWHBIN, [MUKIMYECKUH, CIUPOLUKIMIECKUN, OULUKIINIECKUH, MONMUIUKINIECKUH
i passerBieHHbI (C1-Cg)ankun, Cs-apui,

IIPU YCJIOBUH, YTO MO MeHblIell mepe onuH u3 A, B mnu C ornnyaeTcst OT KOBaJ€HTHOMN

CBsI3H,

U XapaKTEePHU3YEeTCs TEM, YTO TI0 MEHBLIEH Mepe 1Ba COSAMHEHUS B KOMOMHALIUN COIEPIKaT:

1) mo meHbLIeH Mepe ONHY TPy Z, MPEACTABIISIONIYI0 COOOH H30THOLMAHAT, W/HITH,
2) mo MeHbIIel Mepe Be Pa3IMYHbIX CTENEHN OKHUCIICHHUS aTOMa Cepbl, W/ HIIH,

3) 1o MeHbLIeH Mepe Pa3IMYHYIO JUIHHY yriepoaHoi nenu ¢pparmenta -A-B-C-,
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AJIg IPpEAOTBpAllCHUSA UJTH JICUCHUA FpI/I6KOBbIX IMaTOr¢HoB y paCTeHI/Ifl.

2. IIpuMeHeHrne KOMIIO3ULIMY 110 1. 1, XapakTepU3yIOILIEecs: TEM, YTO

Z npencrasisier coboit nzotnonuaHar (-N=C=S);

X, Y mpencrasisitor cOOOH, HE3aBUCUMO JAPYT OT Jpyra, HemoaeneHHyro mapy win O, npu
YCJIOBHH, YTO 110 MEHBIIEH Mepe OANH U3 ABYX X Wi Y npezacrasisier codoi O,

R1, R» mpencraBnsroT cobol, HE3aBUCUMO Zpyr OT Apyra, H, HachleHHbIN JTUHEHHBIH N
rukimaeckuii (C1-Ce)ankm,

A, C npencraBisoT co0OMH, HE3aBUCUMO APYT OT APYra, KOBAJIEHTHYIO CBsI3b, HACBILIECHHBIHI
WIN HEHACBIIEHHbIH JuHeWHbH win nukindecknit (Ci1-Cg)askui, mpu yCIOBHH, YTO IO
MeHblIeld Mepe oauH U3 A nnu C OTIM4YaeTcsi OT KOBAJIEHTHOMH CBsI3H;

B npencrasnsier co0oit KOBaJEHTHYIO CBSI3b;

W IJie JUIMHA yriepoaHoi nenu ¢pparmenTa -A-B-C- coctasisier ot Cs no Co.

3. IIpuMeHeHre KOMIO3HUIMH MO JTF0O00MY 13 mil. 1 — 2, XapaKTepU3yIIIEeecsi TEM, YTO
yKa3aHHasi KOMOMHALIUS 110 MEHBLIEH Mepe IBYX COAMHEHUH, BhIOpaHa U3 CIHCKA,

BKJIFOYAIOIIECTO:!

0
(o]
N N
X X P
\3/\<><>/\sl<o\ s/\Q/\/\sl\o
o (o)
N%
< N%\/\/\/\/\
™
| o o
o} o]
N
NV -
\\s/\/\/\/\ ~ O\\S/p .C /S






10

15

20

71

rae 1o MEHBIIEH MEpPE ABa COCAUHEHUA B KOM6I/IH3,LII/II/I COACpIKaT:

1) mo meHbLIeH Mepe OIHY TpyMITy Z, MPEACTABIISIONYI0 COOOH H30THOLMAHAT, 1/HITH
2) mo MeHbIIeH Mepe IBe Pa3InYHbIe CTENEHU OKHCIEHHS aTOMa CEePbl, H/UJTH
3) 1o MeHbLIeH Mepe Pa3INYHYIO JUIMHY yIiiepoaHoi nenu ¢pparmenra -A-B-C-,

U rAe JJIMHA yriiepoaHoi nenu ¢pparmenta -A-B-C- cocrasisier ot Cs 1o Co.

4. TlpumMeHeHHe KOMIIO3MLIMU MO JI0OOMy u3 mi. 1 — 3, XapakTepu3yrolieecs TeM, YTO
yKa3aHHasi KOMITO3ULHS MPEACTaBIsieT cO00H (PYHIUTOKCHYECKHH W/HK (PYHIHCTATHYECKUH

areHT [l PACTCHUI.

5. IlpuMeHeHne KOMITO3UIUH 10 JTF0O0MY 13 . | — 4 j1st KyJNbTyp PacTeHHIA B IOJIE UJIH JIJIs

MIPAKTUYECKON peaNn3aluuu ux in vitro.
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6. IIlpuMeHeHre KOMITO3UIINH, COAep Kalell KOMOWHALIHMIO IO MEHbIIEH Mepe IBYX

COEAMHEHUH, BBIOPaHHBIX U3 COennHeHn o0mmel Gpopmysr I:

@

rae:

Z npeacrasisier cobori Hutpun (-CN), tuoumanat (-SCN) wunm U30THOLMAHAT

(-N=C=8);

X,Y npexacraBisiror coOoii, HE3ABUCUMO APYT OT JAPyra, HemoaejdeHHywoo mapy wiu O, npu
YCJIOBUH, YTO IO MEHbLIEH Mepe OAMH U3 ABYX X WK Y mpencrasisier codoii O;

R1, Ry mpencrapnsiroT co0oii, HE3aBUCUMO Ipyr OT Apyra, H, HaCHIEHHBIH JTHHEWHBIH,
HUKIMYeCKHi win pasBerBieHHbIHN (C1-Ce)ankmu,

A, C npeacraBnsitoT coOOM, HE3ABUCUMO APYT OT APYra, KOBAJIEHTHYIO CBsI3b, HACBIIIEHHBIN
WU HEHACHIIEHHbIN JIUHEWHBIH, LUKJIMYECKHH, CIIUPOLIMKIIUNYECKU,
OMIMKTMYECKUN, TOTUIUKTnYecKuii win pa3serBiieHHbIN (C1-Cg)amkui, Cs-apui,

B npencTaBisieT coOOW KOBaJIeHTHYHO CBsi3b, HACBIIIEHHBIA WM HEHACHIIEHHBIH

JUHEWHBIN, [UKIMIECKUH, CIUPOLMKIMIECKUN, OULUKIINIECKUH, MONMUIUKINIECKUN

wiu passerBieHHbli (C1-Cg)ankun, Cs-apu;

IIPU YCJIOBUH, YTO MO MeHblIell mepe onuH u3 A, B mnu C ornnyaeTcss OT KOBaJ€HTHOMN

CBSI3H,

U XapaKTEePHU3YEeTCsl TEM, YTO IO MEHBLIECH Mepe 1Ba COSAMHEHUS B KOMOMHALIUN COIEPIKaT:

1)
2)

3)

MO MEHBIIEH Mepe OHY Ipynny Z, MPenCTaBIsSIOY0 cOO0N N30THOLUAHAT, YU/ HJTH,
MO MEHBIIIEH Mepe JIBe Pa3INYHbIX CTENICHH OKUCIICHUS aTOMa Cepbl, W/ WIIH,

10 MEHBLIEH Mepe Pa3IMYHYIO JUTHHY yTiepoaHon nenu ¢pparmenra -A-B-C-;

B KaUE€CTBE aHTUMHUKOTHUYCCKOI'O CPEACTBA B IMUIIEC UIJIU HAITUTKE.
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7. IlpuMeHeHe KOMITO3UIINH, COAep Kalell KOMOWHALIHMIO 1O MEHbIIEH Mepe IBYX

COEAMHEHUH, BEIOPAHHBIX U3 COennHeHn o0mmei Gpopmysr I:

XY

S A
Ry Bz
R»

W\ /7

C.

)

rae:

Z npencrasisier coboir Hutpua (-CN), twonmanar (-SCN) wim u30THOLMAHAT

(-N=C=S);

X,Y npexacraBisiror coOoii, HE3ABUCHMO APYT OT Apyra, HemoaedeHHywoo mapy wiu O, mpu
YCJIOBUH, YTO IO MEHbLIEH Mepe OAMH U3 IBYX X WK Y mpencrasisier codoi O;

Ri1, R2 mpencraBusiror coOOH, HE3aBUCHUMO ApPYr OT aApyra, H, HachleHHBIH JHUHEWHBIH,
nukiInaeckuit nian passersieHHbIN (C1-Ce)anku,

A, C npeacraBisioT OO0, HE3aBUCUMO JIPYT OT APYTra, KOBAJICHTHYIO CBSI3b, HACBIIICHHBIN
WU HEHACHIIEHHbIN JIMHEWHBIH, LUKJIMYECKHH, CIIUPOLIMKIINYECKUH,
OMIMKTMYECKUN, TOTUIUKInYecKuii win pa3serBieHHbIN (C1-Cg)amkmi, Cs-apui,

B NPEACTaBIsieT COOOW KOBAJIEHTHYIO CBSI3b, HACBIIIEHHBIA WJIM HEHACBILICHHBIH

JUHEWHBIN, [UKIMIECKUH, CITUPOLMKIMIECKUN, OULUKIINIECKUH, MONMUIUKINIECKUN

wn passerBieHHbli (C1-Cg)ankmn, Cs-apu;

IPU YCJIOBUH, YTO MO MeHblIell mepe onuH u3 A, B mnmun C ornnyaeTcss OT KOBaJ€HTHOMN

CBSI3H,

U XapaKTEePHU3YEeTCsl TEM, YTO IO MEHBLIEH Mepe 1Ba COSAMHEHUS B KOMOMHALIUN COIEPIKAT:

1
2)

3)

MO MEHBIIIEH Mepe OHY Ipynny Z, MPeNCTaBIsSIOIYI0 cOO0H N30THOLUAHAT, U/ HJTH,
MO MEHBIIIEH Mepe JIBe Pa3IMYHbIX CTENICHH OKUCIICHUS aTOMa Cepbl, W/ WIIH,

10 MEHBLIEH Mepe Pa3IMYHYIO JUTHHY yriepoaHo nenu ¢pparmenra -A-B-C-;

B Ka4de€CTBEC I[GSI/IH(I)I/ILII/IPYI-OH_IGFO cpeacrtBa AJjiss TUTHCHBI MOJIOCTU pTa WKW CAHUTAPHBIX

U3ETNN.
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8. IIpumeHeHne e3nHPUIIPYIOMEH KOMIIO3ULUH TI0 T1. 7, OTJIMYAOIIEecs TEM, YTO U3JENHs
IUISl TUTHEHBI TTOJIOCTU PTa BBIOPAHBI U3 CPEACTBA JUISI YUCTKU 3yOOB, JIENEHIa, KUIKOTO UITH
MOPOIIKOOOPA3HOTO OMOJACKUBATENSI IS TIOJIOCTU PTa, PACTBOPA AJISI TIOKPBITUS, areHTa IJIs

NpeaoTBPaLCHUS raJuTo3a U JKeBaTeJIbHOM PE3UHKH.

9. Komnozunysi, coneprkaasi KOMOMHALMIO IO MEHbIIEH Mepe ABYX COEIUHEHUH,

BBIOpAHHBIX U3 coeAnHeHn odwmel ¢popmyisr I:

@
rae:
V4 npexncrasisier coboit Hutpun (-CN), twommanar (-SCN) wim  u3oTHOLMAHAT
(-N=C=8);

X,Y npeacraBnsitoT coOOM, HE3aBUCUMO APYT OT ApPYyra, HemoaeneHHyw napy win O, npu
YCJIOBHH, YTO IO MEHBIIEH Mepe OMH U3 ABYyX X wik Y mpeacrasisier codoit O,

R1, Ry mpencrapnsror coOoii, HE3aBUCHUMO Ipyr OT Apyra, H, HaChIEHHBIH JTHHEWHBIH,
UKIn4eck il uian pasperieHHbIH (C1-Ce)ankui,

A, C npexacraBnsitoT coOOM, HE3ABUCUMO APYT OT APYra, KOBAJIEHTHYIO CBsI3b, HACBIIIEHHBIN
U HEHACHIIEHHbINA JIUHEWHBIMH, LUKJIMYECKUM, CIIUPOLIMKIINYECKUH,
OMIMKTHYECKUH, TOTUIUKInYeckuid win pa3serBieHHbIN (C1-Cg)amkui, Cs-apui,

B npencTaBisieT coOOW KOBAJIeHTHYHO CBsi3b, HACBIIIEHHBIA WM HEHACHIIEHHBIH
JUHEWHBIN, [UKIMIECKUH, CIUPOLUKIMIECKUN, OULUKIINIECKUH, MONMUIUKINIECKUN
win passerBieHHbI (C1-Cg)ankun, Cs-apui,

IIPU YCJIOBUH, YTO MO MeHblIell mepe onuH u3 A, B mwnmun C ornnuaeTrcss OT KOBaJeHTHOMN

CBsI3H,

U XapaKTepU3YIOMasiCsi TEM, 4YTO IO MEHBbIIeH Mepe JBa COSAUHEHHs] B KOMOWHAIUU

comepKar:

1) mo meHbLIeH Mepe ONHY IPymIy Z, MPEeACTABIISIONIYI0 COOOH H30THOLMAHAT, W/ WY,

2) mo MeHbIIel Mepe Be Pa3IMYHbIX CTENIEHN OKHUCIICHHUS aTOMa Cepbl, W/ HIIH,
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10 MEHBLIEH Mepe Pa3IMYHYIO [UIHHY yriepoaHoi nenu ¢pparmenra -A-B-C-,

AJis IIPUMEHECHUA B criocobe NpeaoTBpallCHUA WM JICUCHUA MHKO3a Yy 4YCJIOBCKAa HIIN

JKUBOTHOI'O.

10. KomMno3uuus a1 NpUMEHEHUs 1O M. 9, OTIMYAIOLIASACS TEM, YTO MUKO3 BbI3BaH

unpexiwsimu Candida albicans vnn Trichophyton rubrum.

11. ®yHrunmugHast KOMIO3ULIMSA, COIEpIKallas KOMOMHAIIMIO IO MEHbINEH Mepe ABYX

COeAMHEHUH, BBIOPaHHBIX U3 coennHeHni oommelt Gpopmysr I:

XY

A_ .
R(S\( B~ 7
Ro

N/

C\

@

rae:

V4 npeacrasisier coboii Hutpun (-CN), tuoumanat (-SCN) wiM U30THOLMAHAT

(-N=C=8);

X,Y npexacraBnsitoT coOOl, HE3aBUCUMO APYT OT ApPYyra, HemoaeneHHnyw napy win O, npu
YCJIOBHH, YTO IO MEHBIIEH Mepe OMH U3 ABYX X Wik Y mpencrasisier codoit O,

R1, Ry mpencraBnsror coOoii, HE3aBUCHUMO Ipyr OT apyra, H, HaChIIEHHBIH JHHEHHBIH,
uKITndeckuii uian pasperieHHbIH (C1-Ce)ankmi,

A, C mpeacraBisiroT OO0, HE3aBUCHMO JIPYT OT JPYTa, KOBAJICHTHYIO CBSI3b, HACBIIICHHBIN
U HEHACHIIEHHbIN JTIUHEWHBIM, HUKITMYECKUM, CIUPOLUKIINYECKHH,
OMIMKTHYECKUH, TOTUIUKInYecKkuid win pa3sersieHHbIN (C1-Cg)amkui, Cs-apu,

B NPEACTaBsieT COOOW KOBAJICHTHYIO CBSI3b, HACHIIEHHBIH WJIM HEHACBILICHHBIH

JUHEWHBIN, MUKIMIECKUH, CIUPOLUKIMIECKUN, OULUKIINIECKUH, MONMUIUKINIECKUH

v passersieHHbI (C1-Cg)ankmn, Cs-apu;

IIPU YCJIOBUH, YTO MO MeHblIell mepe onuH u3 A, B wnmun C ornuuaeTcst OT KOBaJeHTHOMN

CBSI3H,
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U XapakTepusyromasacsa TEM, 4YTO IO MEHBIIIEeH MEpE OABa COCAUWHCHUA B KOM6I/IHaLII/II/I

cozepKar:

1) mo meHbLIeH Mepe ONHY IPyMIy Z, MPEACTABISIONIYI0 COOOH H30THOLMAHAT, W/HITH,
2) mo MeHbIIel Mepe ABe Pa3IMYHbIX CTENEHN OKHUCIICHHUS aTOMa Cepbl, W/ HIIH,

3) 1o MeHblIeH Mepe Pa3IMYHYIO JUIMHY yIIepoaHoi 1enu ¢pparmenta -A-B-C-.

12. dyHruuuanas KoMno3uuus no . 11, xapakrepusyromascs TeM, 4To

Z npencrasisier coboit nzotnonuaHatr (-N=C=S);

X, Y npexacrasiisitor cobol, HE3aBUCUMO ApyT OT apyra, O;

R1, R2 npencraBnsroT coOoil, HE3aBUCUMO JpyT OT Apyra, H, HachleHHbIN TUHEHHBIA HIN
rukinaeckuii (C1-Ce)ankm,

A, C npencraBnsiror coOOH, HE3aBUCUMO JIPYT OT JPYTra, KOBAJIEHTHYIO CBSI3b, HACBIIEHHbIH
WJIN HEHACBHIUICHHBIH JUHEHHbIH win nukiandeckudl (Ci-Cg)anmkui, NmpH yCJIOBHM, YTO IO
MeHblel Mepe oauH u3 A nian C OTIH4YaeTcsi OT KOBAJIEHTHOH CBsI3Y;

B npencrasnsier co00it KOBaJEHTHYIO CBSI3b;

U re JJIMHa yriaepoaHou nenu ¢pparmenta -A-B-C- cocrasisier ot Cs 1o Co.

13. ®yHruuumHas KOMOIO3UIMS M0 JroOomy u3 . 11 — 12, xapakTepusyromasicsi TeM, 4T0
yKa3aHHasi KOMOWHAIMSI COCTOUT U3 1O MEHbIIEH Mepe IBYX COENMHEHU, BBIOPAHHBIX U3

CITMCKa, BKIIIOYAaOIIETO!
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10 rnme mo MeHbLIEH Mepe IBa COENUHEHHs B KOMOWHAIIMH COIEPIKAT:

1) mo meHbLIeH Mepe OIHY TpyMITy Z, MPEACTABIISIONYI0 COOOH H30THOLMAHAT, 1/HITH
2) mo MeHbIIeH Mepe IBe Pa3InYHbIe CTENEHU OKHCIEHHS aTOMa CEePbl, H/UJTH
3) 1o MeHbLIeH Mepe Pa3INYHYIO JUIMHY yIiiepoaHoi nenu ¢pparmenra -A-B-C-,

15  wurne nmaa yraepoaHoi uenu gparmenta -A-B-C- coctasnsier ot Cs go Co.

14. ®yurunumHas KOMIO3HUIKS 1Mo Jrodomy u3 nm. 11 — 13, xapakTepusyromasicsi TeM, 4To
yKa3aHHass KOMOWHAIHS 10 MEHbBIIIeH Mepe IBYX COeIUHEHUI BhIOpaHa U3 TPYIIIbI,
cocrosei u3: SMSOH/8MSOOH; 8ASOH/8ASOOH; 8ESOH/S8ESOOH;

20  8CSOH/3MSOOH; 8CSOH/7MSOH; 8CSOH/3MSOH; 8MSOOH/6MSOH;
8MSOH/3MSOOH; 8SMSOH/7MSOH; 8SMSOH/6MSOH; 8 CSOH/8MSOH;
8CSOH/3MSOOH; 8MSOH/SMSOOH; 8CSOH/7MSOH; 8ESOH/7TMSOH;
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8ESOH/3MSOH; 8MSOOH/7MSOH; 8MSOOH/SMSOH; 8MSOOH/6MSOH;
8CSOH/7TMSOH, 8MSOOH/3MSOH; 8SMSOOH/8MSOON nnmu SMSOOH/3MSOOH.

15. ®yuruuugHas KOMOO3ULus 1Mo Jirodomy u3 . 11 — 14, xapakTepusyromasicsi TeM, 4T0
yKa3aHHasi KOMOMHAIUS 110 MEHBLIEH Mepe IByX COSAMHEHUH MpenCcTaBIsieT co00i cMech 7-
metuncynbdormnrentun u (E)-1-n3ornonmanato-8-(MeTuiCy ib(UHIII)-0KT-2 U CMeCh 8-

MeTI/IJ'Icy.]'Ib(I)OHI/IJ'IOKTI/IJ'II/ISOTI/IOI_II/IaHaTa u 8-Me'TI/I.]'Ich'[b(bI/IHI/IJ'IOKTI/IOI/ISOTI/IOI_[I/IaHaTa.

16. @yHrunuaHast KOMIO3ULKUsA 1O Jrodomy u3 nm. 11 — 15, B koMOMHALMY ¢ IpUEMIIEMBIMU

HOCUTECIIAMU UJIU p836aBI/ITeJ'IHMI/I.

17. @yHrunuaHas KOMIO3ULUS MO JI00oMy 13 m. 11 — 16, oTnyaromascs Tem, 4to
yKa3aHHas (pyHrUIHUAHAS KOMIO3UIMS aKTHBHA MPOTHB IPUOKOBBIX MATOTEHOB PACTEHHI,
BBIOPAHHBIX M3 THIIOB, BKIIOUAOIUX basunuomuners, 3uromunersl, OOMULIETHI W

ACKOMHULIETHL.



N3MEHEHHASA ®OPMYJIA N3OBPETEHUSA

(mo cr. 34 PCT, nns BerynuieHusi B peruoHanbHYI0 a3y B EBpa3un)

1. IlpuMeHeHne KOMITO3UIUH, COAEPIKaLell KOMOMHALUIO IO MEHBIIIEH Mepe IBYX COSAHHEHUH,
BBIOPAHHBIX U3 TPYIIIBI, COCTOSIIEH U3

1-n3oTHONMAaHATO-8-(MeTHIICY b OHHII )-OKTaH/ 1 -H30THONAHATO-8-(METHIICYJIb(DOHIIT)-OKTaH;
1-(m3otnonuanatomeTnn)-3-(4-(metuncynsdunmn)oy i) oenson/ 1 -(m3otuonuanaromernn)-3-(4-
(Metuicynb(oHmT) Oy THIT) OEH30T,

1-(atuncynbbuanm)-8- n3oTHonHaHaATOOKTAH/ 1 -(3THIICY b (D OHMIT)-8-N30THOLIMAHATOOKTAH,
(E)-1-uzornounanaro-8-(MetTuscybUHNI)-OKT-2-eH/ | -n30THonHaHaTO-3-(MeTHICY IO OHMIT)-
IIPOMaH,

(E)-1-u3ornounanaro-8-(MeTuscysibhuHNI )-0KT-2-eH/ | -u30THOnHAHATO- 7-(METUIICY I () UHILT)-
TelTaH;

(E)-1-u3ornounanaro-8-(MeTuscyibhuHNI )-0KT-2-eH/ | - H30THOHHAHATO-3-(MEeTHIICYJIb(DHHII)-
IIPOMaH,

1-uzoTHOUMAHATO-8-(MeTHIICY B (OHIIT)-OKTaH/ | - H30THOLHAHATO-6-(METUIICYIB(HHII )-TeKCaH,
1-uzoTHONMAHATO-8-(MeTHIICY b (HHII )-OKTaH/ 1 -H30THOLAHATO- 3 -(METHIICY b ()OHIIT )-IPOTIaH;
1-u3zoTnONMAHATO-8-(MeTHIICY b GHHII )-OKTaH/ 1 -HU30THOLHAHATO- 7 -(METUIICYJIb(DHHIUIT )-TeMTaH;
1-u3oTHOUMAHATO-8-(MeTHIICY b (HHII )-OKTaH/ 1 - H30THOLMAHATO-0-(METHIICYIb()UHILT)-TeKCaH;
(E)-1-u3ornounanaro-8-(MeTuicyibGUHNI )-OKT-2-eH/ | -n30THOnHAHATO-8-(METUIICY I (O UHILT)-
OKTaH;

(E)-1-n3ornounanaro-8-(MetuicyibGuHAI )-0KT-2-eH/ 1 - n30THOnnaHaTo-3-(MeTUIICY b (HOHNMIT)-
IPOMaH,

1-uzoTHONMAaHATO-8-(MeTHIICY b GHHII )-0KTaH/ 1 -H30THONNAHATO-9-(MEeTHIICYJIb(DOHIT)-HOHAH,
(E)-1-n3ornounanaro-8-(MeTuiCybGUHNI )-OKT-2-eH/ | -n30THOnHAHATO- 7-(METUIICY b (O UHILT )-
TelTaH;

1-(atuncynbbuHnT)-8-H30THONMAHATOOKTaH/ | -N30THONHAHATO- 7-(METHIICY Ib (U HHII)-T €N TAH;
1-(3TrncysbhuHILT)-8-H30THOLMAHATOOKTAH/ | - H30THOLMAHATO-3-(METHIICYJIb(OUHIUIT)-TIPOTIAH;
1-u3oTHONMAaHATO-8-(MeTHIICY B (OHIIT)-0KTaH/ | -H30THOIAHATO- 7-(METHIICY Tb(DUHII)-TeNTaH;
1-n3oTHONMAaHATO-8-(MeTHIICY B (OOHIIT)-0KTaH/ 1 -H30THOIAaHATO-9-(METHIICY Tb(DUHHIT)-HOHAH,
1-n3oTHONMAHATO-8-(MeTHIICY B (OHIIT)-0KTaH/ | - N30THONNAHATO-6-(METHIICYIb(HHAI)-TeKCaH,
(E)-1-n3ornounanaro-8-(MeTuicynbOUHNI )-OKT-2-eH/ | -H30THONHAHATO- 7-(METHIICYIb (O UHILT )-

rernTaH,



1-uzotrounaHaTo-8-(MeTUICYIb(POHMI)-OKTaH/ | -H30THOLHAHATO- 3 -(METHIICY b (DU HILT)-TIPOTIaH;
1-uzotrounaHaTo-8-(MeTUICY b (POHMI )-OKTaH/ 8-(METHIICYJTb(DOHIIT)-OKTUITHUTPHIT HJTH
1-uzotronnaHaTo-8-(MeTUICYIb(POHMI )-OKTaH/ | -H30THOLHAHATO- 3 -(METHIICY (D OH M )-TPOIIAH,

AJIA IPpEAOTBPAILICHU A WU JICUHCHHUA FpI/I6KOBI>IX NaTOrecHoB y paCTeHHﬁ.

2. IlpumeHeHre KOMIO3UIUH MO I. 1, XapakTepusyrolleecs TeM, UYTO yKa3aHHAas KOMOWHAIUS MO
MEeHbIIIEH Mepe [BYX COeINWHEHWH mpencraBisier co0Ooil  cMmech  1-M30THOLMAHATO-7-
(metuicynbdunann)-rentana u (E)-1-u3ornounanaro-8-(MeTuicyib(UHMI)-OKT-2-€Ha W CMeCH 1-

M30THOLMAHATO-8-(MeTHICYNIb(OHIIT)-OKTaHa U | -M30THOLHAHATO-8-(METHIICYJIb (DI HIIT)-OKTaHA.

3. IlpuMeHeHrne KOMITO3UIMK 1O JIIoOoMy U3 T, 1 —2, XapakTepu3yIOIIeecss TEM, YTO yKa3aHHas

KOMITO3HMLUS SABJISETCS (PYHIMUTOKCHYECKOMH W/MTH (DYHTMCTATHUECKOM JJIsi PACTEHHIA.

4. TlpuMeHeHre KOMIO3UIMK MO JrOOOMy u3 mim. 1 — 3 i KyJbTyp pPacT€HHil B MOJIE€ WMJTH JUIS

MPaKTUYECKON peasin3aluu ux in vitro.

5. IlpuMeHeHre KOMITO3UITHH, COAEPIKAIIEH KOMOUHALIMIO 10 MEHBIIEH MEPE IBYX COSIMHEHMIA,
BBIOPAHHBIX U3 TPYIIIBI, COCTOSLIEH U3

1-uzoTHONMAHATO-8-(MeTHIICY b HII )-0KTaH/ 1 -u30THOLHAHATO-8-(METHIICYJIb(DOHILT)-OKTaH; |-
(n3oTHOUMaHaTOMETII)-3-(4-(MeTrcynbbuanT )0y THuT)6en3oi/ 1 -(u3oTHonranaTomeTnn)-3-(4-
(Metuncynbdonnn)OyTin)denson; 1-(3tuncynbdunmn)-8- nzoTnonnanatookran/1-
(atuncynsdonmn)-8-uzotuonranarooktaH; (E)-1-uzotnonnanaro-8-(MetmicyibGpuHuI)-0KT-2-
en/1-n3oTronmanaro-3-(metuicynsdonnn)-npona; (E)-1-uzornonuanaro-8-(Meruncynbhunmn)-
OKT-2-eH/ 1 -n3otronmanaro-7-(metmwicynsdunun)-rentas; (E)-1-u3otnonuanaro-8-
(MeTusICyb(pUHM )-OKT-2-eH/ | - n30THOLHAHATO-3-(MEeTUIICY b HHII)-TIPOMaH; 1-H30THOLHAHATO-
8-(meTuncynsdonnn)-oktan/1- n3oTHONHMAHATO-0-(METHICY B UHII )-TeKCaH; 1-H30THOHaHATO-8-
(Metuscynbduamn)-okTaH/ 1 -U30THOHAHATO-3-(METHIICYJIb(OHMIT)-TTPOTaH; 1-u30THOIHAHATO-8-
(MetuscynbuHU)-0KTaH/ 1 -H30THOLMAHATO-7-(METHIICYJIb(OUHII)-TeNTaH, 1-M30THOLHAHATO-8-
(Meruncynbduam)-okTas/ 1- n3oTHONMAaHATO-6-(MeTHIICYIbbuHNT)-TekcaH, (E)-1-u3otnonuanaro-
8-(meTuncynspuHmI)-0KT-2-eH/ 1 -n30THONNaHaTO-8-(MeTmICy b uamN)-okTaH; (E)-1-
U30THOLHAHATO-8-(MeTUIICYIb(PUHIIT)-OKT-2-eH/ | - H30THOHAHATO-3-(METHUIICYIb(OHII)-IPOTaH;
1-uzoTHONMAaHATO-8-(MeTHIICY b OHHII )-OKTaH/ 1 -n30THONNAHATO-9-(MEeTHIICYIb(DOHIIT)-HOHAH,

(E)-1-n3ornounanaro-8-(MeTuiicynbGHHNI )-OKT-2-eH/ | -n30THOnHAHATO- 7-(METHIICY IO UHILT ) -

2



rentaH; 1-(3TuscynbuHm)-8-n30THONHAHATOOKTaH/ | -M30THOLIMAHATO-7-(METHIICYJTB (DU HILT)-
rentaH; 1-(3Tuscynbuamn)-8-U30THOLMAHATOOKTAH/ |- H30THOLHAHATO-3-(METHIICYJIB(UHILI)-
nponaH; 1-u3oTnonnanato-8-(MeTuiCyabhOHMI)-0KTaH/ 1 -130THOIHAHATO-7-(METHIICYIb(HUHII)-
rentaH; 1-M30THOIHAHATO-8-(METHIICYIbGOHIIT)-OKTaH/ 1 -u30THOHAHATO-9-(MeTUIICY b (DUHIIT)-
HOHaH; |-n3oTHonuanaro-8-(MetTuncynb(oHI)-0kTaH/ 1 - H30THOHAHATO-O-(METUIICYIb(PHHIIT )-
rekcaH; (E)-1-uzornonuanato-8-(MetmicynbpuHm)-okt-2-eH/ 1 -u30THOLHAHATO- 7 -
(metuicynbdunann)-rentay; 1-uzoTnonuanaTo-8-(Meruiacynb(oHm)-okTas/ 1 -u30THONHAHATO-3 -
(metuicynbdunamn)-nponax; 1-u30THONHAHATO-8-(METHIICYIb(MOHNI)-OKTaH/8-(MeTHUIICYIb()OHIIT)-
OKTHJIHUTPWII WK |-n30THOLMAHATO-8-(METUIICYIb(OHIIT)-OKTaH/ | -H30THOLIMAHATO-3 -
(Metuicynb(oHMI)-IpOnaH,

B KQUECTBEC AHTUMHUKOTHUYCCKOroO CpE€ACTBA B IMMHUIIEC UJIH HAITUTKE.

6. Jleaunbuuupyolas KOMIO3UIHUS AJIs THTHEHBI OJIOCTH PTA HJIH CAHUTAPHBIX M3/IEIIHH,
cozmeprKalias KOMOMHALUIO IO MEHBIIEH Mepe IBYX COeAMHEHHH, BHIOPAHHBIX U3 IPYIIIIEL,
COCTOSIIEH U3:

1-uzoTHOUMAHATO-8-(MeTHIICY b GHHII )-OKTaH/ 1 -u30THOHAHATO-8-(METHIICYIb(OHILIT)-OKTaH; |-
(u3otuounanatomerin)-3-(4-(meruncynbdunun) oy tin )oen3on/ 1 -(u3oTronnanaroMmeTu )-3-(4-
(mMetmncynb(ormnT) Oy THIT) OeH301T; 1-(atuncynsbunnmn)-8- HU30THOLMAHATOOKTaH/ 1~
(atuncynsdonun)-8-uzotnonnanarooktas; (E)-1-uzotnonuanaro-8-(meruicynsbuHum)-okT-2-eH/ 1 -
u3otuonuanaro-3-(mermwicyasdonmn)-nponas; (E)-1-uzoruonumanaro-8-(MeruyicynbGuHmT)-0KT-2-
ed/1-n3otronmanaro-7-(metwicynsdunun)-rentad;  (E)-1-uzotuonmanaro-8-(MeTuiacynbGuHmLI)-
OKT-2-eH/1 - HU30THOLHAHATO-3-(MEeTUIICYIb(DUHIT)-TIPOTIaH, 1-u30THOMAHATO-8-
(MetuscynboHM)-0KTaH/1- H30THOUHAHATO-6-(METUIICYIb(UHII)-TEKCaH, |-H30THOHAHATO-8-
(MetuscynbduHmUI)-0KkTaH/ 1 -H30THOMAHATO-3-(METHIICYJIb()OHIIT)-TIPONIaH;  |-H30THOIHAHATO-8-
(Metuscynbduamn)-okTaH/ 1 -u30THONMAHATO-7-(METIIICYIb(QUHIIT)-TeNTaH,  |-W30THOLHAHATO-8-
(metuscynbdunamnn)-oktan/1- u3oTnounanato-6-(Metuncyabdunmin)-rekcad; (E)-1-uzoruonuanaro-
8-(meTuncynsGuHII)-0KT-2-eH/ 1 -u30THONHAaHATO- 8-(MEeTHIICYIIb(DUHLIT)-OKTaH; (E)-1-
H30THOLHAHATO-8-(MeTUIICYIbDUHIIT)-OKT-2-eH/1-  HM30THOLMAHATO-3-(METUIICYIIb(MOHII )-IPOTAH;
1-u3oTHONMAaHATO-8-(MeTHIICY b (OHHIN )-0KTaH/ 1 -u30THONaHATO-9-(MeTHICY b oHmIT)-HOHaH; (E)-
1 -u3oTHONMAHATO-8-(METHIICYTIb(HHUI )-OKT-2-eH/ 1 -H30 THOHAHATO- 7-(METHIICY b (DUHILIT)-T el TaH;
1-(a3tuncynbbuHNn)-8-H30THONMAHATOOKTaH/ | -N30THONHAHATO-7-(METHIICY Ib(OUHHII)-T €N TAH; 1-
(aTuncynbpuHU)-8-U30THOUAHATOOKTAH/ -  W30THOLHAHATO-3-(MeTUICYIb(pUHMUI)-Tponan;, 1-

H30THOLHAHATO-8-(MeTHICYIb()OHI)-0KTaH/ | -u30THOMAHATO- 7-(MeTUIICY IbpUHM )-TenTaH; -
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U30THOLMAHATO-8-(MeTUICYIb(OHIIT)-0KTaH/ 1 -u30THOHAHATO-9-(METUIICY Ib(DHHNUIT )-HOHAH; 1-
H30THOLNAHATO-8-(MeTIICYIb(hOHIIT)-0KTaH/ 1 - n30oTHONMAaHATO-6-(MeTmICyIbbuHMI)-rekcan; (E)-
1 -n3oTHONMAHATO-8-(METHIICYTB(HHII )-OKT-2-eH/ 1 -n30 THOHAHATO- 7-(METHIICY b (DUHII)-T el TaH;

1-uzotrounanaTo-8-(MeTuaCynb(OHMI )-0KTaH/ | -u30THOLHAHATO-3-(METHIICYIb(UHILT)-TIpONaH; 1-
M30THOLMAHATO-8-(MeTUIICYIb()OHIT)-OKTaH/8-(METHIICYJTB() OHHJI )-OK TUJTHU TPHJT WJIH 1-

U30THOLIMAHATO-8-(MeTHIICYIb(OHII)-0KTaH/ | -n30THOHAHATO-3-(METUIICYJIb(OHIIT )-IPOTaH.

7. Je3anHpuimpyromasi KOMIIO3UIHS 1O I1. 6, OTJIMYAIOLIASICS TEM, YTO H3IEJUS Il TUTHEHBI TIOJIOCTH
pra BbIOpaHBl M3 CpEACTBA Ui YUCTKH 3yOOB, JIEEHIA, >KUAKOTO WM IMOPOIIKOOOPA3HOrO
OTIOJIACKUBATEIS JUIs TOJIOCTH PTA, PACTBOPA JUISI IMOKPBITHS, areHTa Ui IPeJOTBPALIEHHUS TaJInT03a

U 5KE€BaTEJIbHOMN PE3UHKU.

8. Kommosuiusi, comeprkalias KOMOMHAIMIO [0 MEHbILEH Mepe BYX COSIMHEHHH, BRIOPAHHBIX U3
I'PYIIIBL, COCTOSILIEH U3:

1-uzoTHoOUMAHATO-8-(MeTHIICY b QIHIIT )-0KTaH/ 1 -HU30THOLHAHATO-8-(METHIICYJIL(OHILT)-OKTaH; 1-
(u3otuonnanatomerin)-3-(4-(meruncynbdunun) oy i )oen3on/ 1 -(u3oTronnanaToMmeTu )-3-(4-
(metuscynbdoumn)OyTHIN)0eH30; 1-(aTHncynbdunm)-8- H30THOIIHAHATOOKTAH/ 1 -
(atuncynsdonmn)-8-uzotuonnanarooktad; (E)-1-uzotronnanaro-8-(MeTuicyibGpuHuI)-0KT-2-
en/1-uzotronmanaro-3-(metuicynsdonnn)-nponas; (E)-1-uzoruonuanaro-8-(MeruicyabpuHmm)-
OKT-2-eH/1 -u3oTHonmanaro-7-(metmwicynsdunuin)-rentas; (E)-1-u3otunonuanato-8-
(MetusCcynbpuHUT)-0KT-2-eH/ 1 - H30THOLHAHATO-3-(MEeTHIICYIb(DUHIIT)-TIPOTaH; 1-H30THOLHAHATO-
8-(meTuncynsdonnn)-okran/1- n3oTHONMAHATO-0-(METUIICY B UHIIT)-TeKCaH; 1-H30THOHaHATO-8-
(MetuscynbduaMI)-0KkTaH/ 1 -HU30THOMAHATO-3 -(METHIICYJIb(OHIIT)-TTPOTaH; 1-H30THOIHAHATO-8-
(Metuscynb(uHU)-0KTaH/ 1 -H30THOLMAHATO-7-(METHIICYJIb(UHII)-TeNTaH, 1-M30THOLHAHATO-8-
(metuscynbdunamnn)-okta/1- u3oTHoUHAHATO-6-(MeTHCYbbuHII)-rekcaH; (E)-1-u3oTnonnanaro-
8-(meTuncynspuHmI)-0KT-2-eH/1-n30THONMaHATO-8-(MeTIICY b huHmT)-0KkTaH; (E)-1-
HU30THOLIHAHATO-8-(MeTUIICYIb(PUHIIT)-OKT-2-eH/ | - H30THOHAHATO-3-(METHUIICYIb(OHII)-IPOTIAH;
1-uzoTHONMAaHATO-8-(MeTHIICY b GHHII )-0KTaH/ 1 -n30THONNAHATO-9-(MEeTHIICYIb(DOHIIT)-HOHAH,
(E)-1-n3ornounanaro-8-(MeTuicynbGHHNI )-OKT-2-eH/ | -n30THOnHAHATO- 7-(METHIICY b (O UHILT ) -
rentaH; 1-(3TuscynbuHm)-8-U30THOLHAHATOOKTaH/ | -M30THOLIMAHATO-7-(METHIICYJTB (DU HILT)-
rentaH; 1-(3Tuscynbdunam)-8-u30THOLHAHATOOKTAH/ |- H30THOLHAHATO-3-(METHIICYJTIb(UHILT)-
npornat; 1-u3oTnounanato-8-(MeTuicyabhOoHMN)-0KTaH/ 1 -130THOLHAHATO-7-(METHIICY IbOUHII)-

rentaH; 1-M30THOLHAHATO-8-(METHIICYIbGOHIIT)-OKTaH/ 1 -H30THOHAHATO-9-(METUIICYIb(DUHIIT )-
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HOHaH; |-n3oTHonuaHaTo-8-(MeTuiCcynb(OHIT)-0KTaH/ | - H30THOLHAHATO-0-(METUIICYIb(MHHIIT )-
rekcaH; (E)-1-uzornonuanato-8-(MetuncynbpuHm)-okT-2-eH/ 1 -u30 THOLHAHATO- 7 -
(Metuicynbdunamn)-rentaH; 1-u3oTHonUaHaTO-8-(METHICYIb(OHII)-OKTaH/ | -u30THOLHAHATO-3 -
(MetuscynbduHamn)-nponax; 1-u30THONHAHATO-8-(METHIICYIb(MOHNUIT)-OKTaH/8-(METHUIICYIb()OHIT)-
OKTHJIHUTPIII Wi 1-u3otronuanato-8-(metuncynbdonnmn)-okran/1-u3otuonuanaro-3-
(MeTusCyNb(OHIII)-IpONaH,

AJId IPUMECHCHNS B criocobe NpeaoOTBPAILICHHA HIJIH JICHCHH MUKO3a Y YCJIOBCKA UJIK JKUBOTHOT'O.

9. Komno3umusi Aj1st IpUMEHEHHsI MO M. 8, OTJIMYAIOLIASICS TeM, UTO YKa3aHHAasi KOMOWHALHSI IO
MEHBIIEH Mepe IBYX COEAMHEHHI MPEACTABISIET COOON cMech |-M30THOIHaHaATO-7-
(metuincynbdunann)-rentana u (E)-1-uzotnonnanaro-8-(MetuncynbuHNII)-0KT-2-€Ha WA CMeCH 1 -

HU30THOLHAHATO-8-(METHUIICYIB(OHIT)-OKTaHa U | -H30THOLHAHATO-8-(METUIICYIIb(DUHILIT)-OKTAHA.

10. Kommosuiust ajist npuMeHeH s 10 JII0OOMY 13 M. 8-9, OTJIMYAIOIIAsICS TEM, YTO MUKO3 BbI3BaH

unexuusmu Candida albicans v Trichophyton rubrum.

11. ®yHrunuaHas KOMIO3MIKSI, COAEpIKalias KOMOWHAIIUIO IO MEHBIIEH Mepe IBYX COEOUHEHHH,
BBIOPAHHBIX U3 TPYIIIBI, COCTOSLIEH U3

1-uzoTHONMAHATO-8-(MeTHIICY b HII )-0KTaH/ 1 -u30THOLHAHATO-8-(METHIICYJIb(DOHILT)-OKTaH; |-
(n3oTHOUMaHaTOMETII)-3-(4-(MeTrcynbbuanT )0y THuT)6en3oi/ 1 -(u3oTHonranaTomeTnn)-3-(4-
(Metuncynbdonnn)OyTin)denson; 1-(3tuncynbdunmn)-8- nzoTnonnanatookran/1-
(atuncynsdonmn)-8-uzotuonranarooktaH; (E)-1-uzotnonnanaro-8-(MetmicyibGpuHuI)-0KT-2-
en/1-n3oTronmanaro-3-(metuicynsdonnn)-npona; (E)-1-uzornonuanaro-8-(Meruncynbhunmn)-
OKT-2-eH/ 1 -n3oTronmanaro-7-(metmwicynsdunun)-rentas; (E)-1-u3otnonuanaro-8-
(MeTusICyb(pUHU )-OKT-2-eH/ | - n30THOLHAHATO-3-(MEeTUIICY b UHII)-TIPOMaH; 1-H30THOLHAHATO-
8-(meTuncynsdonnn)-oktan/1- n3oTHONHMAHATO-0-(METHICY B UHII )-TeKCaH; 1-H30THOHaHATO-8-
(Metuscynbduamn)-okTaH/ 1 -U30THOHAHATO-3-(METHIICYJIb(OHMIT)-TTPOTaH; 1-u30THOIHAHATO-8-
(MetuscynbduHU)-0KTaH/ 1 -H30THOLMAHATO-7-(METHIICYJIb(OUHII)-TeNTaH, 1-M30THOLHAHATO-8-
(Meruncynbduam)-okTaH/ 1- n30THONMAaHATO-6-(MeTHICYIbuHNT)-TekcaH, (E)-1-u3otnonuanaro-
8-(meTuncynspuHmI)-0KT-2-eH/ 1 -n30THONNaHaTO-8-(MeTmICy b uamN)-okTaH; (E)-1-
U30THOLHAHATO-8-(MeTUIICYIb(PUHIIT)-OKT-2-eH/ | - H30THOHAHATO-3-(METHUIICYIb(OHII)-IPOTaH;
1-uzoTHONMAaHATO-8-(MeTHIICY b OHHII )-OKTaH/ 1 -n30THONNAHATO-9-(MEeTHIICYIb(DOHIIT)-HOHAH,

(E)-1-n3ornounanaro-8-(MeTuiicynbGHHNI )-OKT-2-eH/ | -n30THOnHAHATO- 7-(METHIICY IO UHILT ) -
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rentaH; 1-(3TuscynbuHm)-8-n30THONHAHATOOKTaH/ | -M30THOLIMAHATO-7-(METHIICYJTB (DU HILT)-
rentaH; 1-(3Tuscynbuamn)-8-U30THOLMAHATOOKTAH/ |- H30THOLHAHATO-3-(METHIICYJIB(UHILI)-
nponaH; 1-u3oTnonnanato-8-(MeTuiCyabhOHMI)-0KTaH/ 1 -130THOIHAHATO-7-(METHIICYIb(HUHII)-
rentaH; 1-M30THOIHAHATO-8-(METHIICYIbGOHIIT)-OKTaH/ 1 -u30THOHAHATO-9-(MeTUIICY b (DUHIIT)-
HOHaH; |-n3oTHonuanaro-8-(MetTuncynb(oHI)-0kTaH/ 1 - H30THOHAHATO-O-(METUIICYIb(PHHIIT )-
rexcat; (E)-1-u3ornonnanaro-8-(mermicynbGuHN)-0KT-2-eH/ 1 -u30THOHAHATO- 7-
(Metmncynbduumn)-rentay; 1-u3ornonuanato-8-(meruncynbdonni)-okras/1-u3oTuonuanaro-3-
(metuicynbdunamn)-nponax; 1-u30THONHAHATO-8-(METHIICYIb(MOHNI)-OKTaH/8-(MeTHUIICYIb()OHIIT)-
OKTHJIHUTPWII WK |-n30THOLMAHATO-8-(METUIICYIb(OHIIT)-OKTaH/ | -H30THOLIMAHATO-3 -

(MeTuiCynb(OHMI)-IPONaH.

12. ®ynrunuasas KoMoo3unus 1o 1. 11, xapakTepusyroimascsi TeM, 4To yKa3aHHasi KOMOWHALHS TTO
MEHbBIIIEH Mepe NBYX COEOUHEHUI MPEeACTaBsieT co00i cMech 1-H30THOIHAHATO-7-
(mermncysbdonun)-rentana u (E)-1-u3otnonuanaro-8-(MeTHICYIb(QUHIIT)-OKT-2-eHa WA CMeCh |-

HU30THOLUAHATO-8-(METHUIICYIb(OHIT)-OKTaHA U | -H30THOLHAHATO-8-(METUIICYIIb (DU HIIT)-OKTAHA.

13. ®yHrunuaHas KOMIO3MIKS 1Mo JIFoOoMy u3 . 11 — 12, B KOMOMHALMHU C TPHEMJIEMBIME

HOCHTCIAMHA HJIH pa36aBI/ITe.H$IMI/I.

14. ®yarunuaHas KOMIO3MIKS M0 JI0OoMy u3 . 11 — 13, oTinyaromascs Tem, 4To yKa3aHHast
(GyHTHLMOHAS KOMITO3UIMSI AKTHBHA MMPOTHUB IPUOKOBBIX MATOTEHOB PACTEHUH, BLIOPAHHBIX W3

THIIOB, BKJIIOYAOIHUX basuauomuniersl, 3uromunersl, OOMULETH MM ACKOMHUILIETHI.
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