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Kom0nHanuu AKTUBHBIX COeJUHEHHUH U coAepKaliye UX (PyHrHIHAHbIe

KOMITIO3HIIUHN

Hacrosiimee wu3o0pereHne KacaeTcss KOMOWHAIM AaKTHBHBIX —COEIMHEHHUH,
BKJIFOYAOIIUX B Ka4eCcTBe coenuHenus (A) merun 2-[2-xyop-4-(4-xnopdenokcn )penun |-
2-runpokcu-3-(1,2,4-rpuaszon-1-un)nponanoar, 2-[2-xnop-4-(4-xnopheHokcu)penun]-2-
ruapokcu-3-(1,2,4-rprazon-1-wi)mponaHoBYI0 KHUCIOTY WM HUX CMeCh, B KauecTBE
coenunenus (B) uzodayuunpam u B kadectse coequnenus (C), mo MeHbIIEH Mepe, OavH
JOTOJTHUTEIbHBINT UHIMOUTOp JbIXxaTeNbHOM 1enu B koMmrutekce I wiu II. Kpome Toro,
u3o0pereHne Kacaercs (PYHTHUHUAHBIX KOMITO3UIMH, CONEPIKAIINX TaKyH KOMOWHALUIO
COEMHEHUH, U PUMEHEHHs] KOMOMHALINI COeNUHEHNH U (PYHTULUIHBIX KOMIIO3UIUHA B
KauecTBe OHOJOTMYEeCKH aKTHUBHOTO BEINECTBAa, B KauyecTBe, I OOpbOBI €
¢uronaToreHHbIMH TPHOAMM TIPH  3AIUTE CEJIbCKOXO3SHCTBEHHBIX KYJIBTYP U

MIPOMBILIJIEHHBIX MaTEPHAJIOB, a TAKXKE B KAUECTBE PETYJISTOPOB POCTA PACTEHHIA.

ITo TekcTy HacTOSIIIEH 3asIBKU TEPMHUHBI “KOMIO3HULMS U “TipenapaTtusHas popma’”
UCTIONIb3YIOTCSI KAK CHHOHUMBI M KaCatoTCs CMeCceil KOMOMHAIIUN COeNUHEHH COTJIACHO
U300pETEHNI0 |, 10 MEHbLIeH Mepe, ONHOMY MPUTOIHOMY C TOYKU 3PEHHUSI CEITBCKOIro

XO35MCTBA BCIIOMOTATCJIbHOMY BCIIICCTBY.

Metun  2-[2-xnop-4-(4-xnopdeHokcn )penun|-2-runpokcu-3-(1,2,4-rpuazon-1-
W)ponanoatr u 2-[2-xnop-4-(4-xnopdenokcu)enmn|-2-ruapokcu-3-(1,2,4-tpuazon-1-
WI)IPONIAHOBAsI KHUCJIOTA, UX TOJydeHue W (PyHruuuaHas 3QQekTUBHOCTh yKa3aHHBIX
coenuHenuii u3sectHol u3 WO 2019/093522 A1. WO 2019/093522 A1 Takske pacKpbIBaeT
KOMITO3HLIMH, COAEPIKAIIKE, IT0 MEHBILEH Mepe, OTHO M3 YKa3aHHBIX COSNMHEHUH, U, KPOMe
TOTO, TAK)K€ KOMOWHAIINY aKTUBHBIX COENUHEHUH, COIepIKaIIHe, 0 MEHbIIEH Mepe, OTHO
U3 YKa3aHHBIX COCJUHEHUHN U, IO MEHbIIEH Mepe, ONUH NONOJHUTENbHBIN aKTUBHBIN

HUHIPEANUEHT, B YaCTHOCTH, I[OHOJ'IHI/ITGJ'II:;HI:;II\/'I (I)YHFI/IL[I/II[.

Metun  2-[2-xnop-4-(4-xnopdeHokcn)bennn|-2-runpokcu-3-(1,2,4-rpuazon-1-
wnnponanoatr,  2-[2-xnop-4-(4-xnopdenoxcn)pennn|-2-rugporcu-3-(1,2,4-tpuazon-1-
WJT)IIPONIAHOBAS KMCJIOTA M M3BECTHBIE KOMOMHAINY COSIMHEHHH, BKIFOUArOIINe JTF000e 13
3THX COEOUHEHHH, OOeCIeYMBAIOT IPEBOCXOMAHBIE CPEACTBA 3alIUThl PACTEHUH OT
OonesHel, BbI3bIBAEMbIX rpubamu. TemM He MeHee, TMO-TIPEeKHEMY CYyIIECTBYET

HeO6XOI[I/IMOCTb AAaXKE B YJIYULICHUU 3TUX CPEACTB, 4TOOBI COOTBETCTBOBATH ITOCTOSIHHO



PACTYLINM SKOJOTMIECKIM H SKOHOMHUYECKUM TPeOOBAHUSIM, KOTOPBIE MPEIbSIBIISIOTCS K
COBPEMEHHBIM CPEICTBAM 3aLIUThI PACTEHUN U KOMIIO3ULIUSM. JTO BKJIIOYAET, HATIPUMED,
yIydlIeHne CHeKTpa AeWcTBHs, npoduiasi Oe30macHOCTH, CEJIEKTUBHOCTH, HOPMBI
BHECEHMs1, 00pa30BaHMsl OCTATKOB U OJIATOMPUSATHON CIIOCOOHOCTH K MPHUTOTOBJICHHUIO, &
TaKke pa3paboTKy HOBBIX KOMIIO3ULIMHI ISl PELICHUS TOTEHIMANbHBIX 3a/1a4, TAKUX KaK

PE3UCTEHTHOCTD.

Hacrosimmumv ~ u3o0peTeHreM  TPEOCTABNSIOTCS  KOMOWMHAIIMM  aKTUBHBIX
COENMHEHUI W KOMITO3UIUK, CONEpKallue YyKa3aHHble KOMOWHAIMHM, KOTOpbIE TIO

MeHbIIIei MEPE B HEKOTOPBIX aCIMEKTaX COOTBETCTBYIOT YKa3aHHBIM LICJIAM.

CooTBeTCTBEHHO, HAcTosillee M300peTeHHe MPeNOCTaBNIsIeT  KOMOWHAIMH

AKTHUBHBIX COEIMHEHUH, COAepKaIINe

(A) wmerun 2-[2-xn0p-4-(4-xnopdenokcn)pennn|-2-rugporcu-3-(1,2,4-tpuazon-
l-mm)nponaxoar, 2-[2-xn0p-4-(4-xn0opheHokcn )penun |-2-ruapokcu-3-

(1,2,4-Tpuazon-1-ua)nponaHoOBYO KUCIIOTY WIA HX CMECH,

(B) m3odpayuumnpam,

(C) mo wMeHblel Mepe, ONHO JOIMOJHUTENBbHOE AaKTUBHOE COEOHHEHHE,
BBIOPAHHOE M3 IPYIIbI HHTUOUTOPOB JbIXATENIbHOM Lienu B KoMIuiekce [ wim

II

el

npuyeM, M0 MEHbIIeH Mepe, OHO IOMOJHHUTENbHOe akThBHOe coenuHeHue (C)

oTIIM4aeTcst OT coenuueHuii (A) u (B).

KoMOnHaMM aKTUBHBIX COEJUHEHUI COTJIACHO HM300pPETEeHHMIO BKJIFOUAIOT B
KauecTBe coemuHeHust (A) mermn 2-[2-xnop-4-(4-xnopdeHokcu)heHm |-2-ruapoKcu-3-
(1,2,4-tpuazon-1-mwmnpomnanoar,  2-[2-xnop-4-(4-xnopeHokcr )peHn|-2-ruIpoKCcH-3 -
(1,2,4-Tpuazon-1-mn)nponaHoByr KUCIOTY MM UX CMECh, NMPUYEM COSTUHEHUS] MOTYT
npucyTcTBOBaTh B (hopme mx coim wiau N-okcupa. Comu nimm N-OKCHABI YKa3aHHBIX

COeMHEHUH TaKke 00JanaroT PYHIHLIUIHBIMU CBOWCTBAMH.

Metun  2-[2-xnop-4-(4-xnopdeHokcn)bennn|-2-runpokcu-3-(1,2,4-rpuazon-1-

wi)npormnaHoat uodpaxen Gopmynoii (I-1)
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u 0003HaYaeTCs B mochenyroiieM Takke kak coenunenne (I-1) wmm npocro (I-1).

2-[2-xnop-4-(4-xnoppeHokcu)penmn]-2-runpokcu-3-(1,2,4-rpuazon-1-

WJT)IIPONIAHOBAsI KUCTIoTa n3odpaxeHa popmysioii (I-2)
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(1-2)
1 0003HaYaeTCs B MOCHENyoLIeM Takke kak coenunenne (I-2) mmm npocro (I-2).

Coenunenne (I-1), coenunenune (I-2) U UX CMeCH B IMOCIEAYIOIIEM COBMECTHO

umenyotcs coequnenue (1) i npocro (I).

Kaxk BugHo m3 ¢opmyn (I-1) u (I-2), coemunenus (I-1) u (I-2) comepxkar
CTEPEOreHHBIH IIEHTP Y aToMa YIJIepoja, HEeCYIUil TIHAPOKCUIBHYIO TIpYIINy.
CnenoBaTenbHO, COEANHEHHUS] MOTYT IPHUCYTCTBOBATh B (HOPME ONTHUECKUX H30MEPOB, UX
paLieMUYECKUX WU CKAJIEMUYECKUX cMecel (TepMuH "ckaneMudeckuii” 0003HaYaeT CMeCh
HHAHTHOMEPOB B PA3IMYHBIX MPOMOPLHsIX ), BO Bcex nponopuusix. Coenunenus (I-1) u (I-
2) MOryT OBITh HCHOJNB30BaHbI B KOMOWMHAIMAX AKTHUBHBIX COCJHHEHHH COTJIACHO
HacTosieMy HW300peTeHnr0 B J00OH 13 ykasaHHbIX ¢opMm, T.e. (I-1) moryr
NPUCYTCTBOBATH B BUzie MeTHI (2R)-2-[ 2-xnop-4-(4-xnopheHokcn )b eHn|-2-ruipokcu-3 -
(1,2,4-tpuazon-1-umnponanoat, wmerun (25)-2-[2-xnop-4-(4-xnopdheHokcn)penmn|-2-
runpokcu-3-(1,2 4-rpuazon-1-wn)nponanoar, pauemar wMetun (2R)-2-[2-xmop-4-(4-
xyopdenokcn)pennn|-2-ruaporcu-3-(1,2,4-tpuazon-1-mn)nponanoara u merun (2S)-2-
[2-xn0p-4-(4-xnoppenokcn)pennn]-2-runpokcu-3-(1,2,4-tpuazon-1-mmnponanoara, u
moOoii ckanemudecko cmecu Metun (2R)-2-[2-xnmop-4-(4-xnopdenokcn)pern]-2-
runpokcu-3-(1,2,4-rpuazon-1-un)nponanoar u METUJ (2S)-2-[2-xnop-4-(4-

xyopdenokcn)pennn|-2-ruapokcu-3-(1,2,4-tpuazon-1-un)nponanoar, u (I-2) wmoryr



npucyTcTBOBaTh B BUE (2R)-2-[2-x7110p-4-(4-xnopdenokcn)pennn|-2-rugpoxcu-3-(1,2,4-
Tpuaszoi-1-wi)nponanoBasi  kucyiora,  (2S)-2-[2-xnop-4-(4-xnopdenokcu)penn]-2-
runpokcu-3-(1,2,4-rpuazon-1-un)nponanosas kuciora, pauemar of (2R)-2-[2-xnop-4-(4-
xnoppeHoken)penmn|-2-ruapokcu-3-(1,2,4-rpuazon- 1 -um)nponanosas kuciora u (2S)-2-
[2-x510p-4-(4-xn0pdenokcn)pennn|-2-ruapokcu-3-(1,2,4-rpuazod-1-um)nponanosas

KUCJIOTA, U JTI000H ckamemudeckoit cmecH (2R)-2-[2-xnop-4-(4-xnopdenokcu)denmn]-2-
runpokcu-3-(1,2, 4-rpuazon-1-wi)nponanosass ~ kucnora  u  (25)-2-[2-xn0p-4-(4-

xyopdenokcu)pennn|-2-ruapokcu-3-(1,2,4-tprua3on- 1 -ui)nponaHoBast KUCJIOTA.

[MpenmnouTurebHO, KOMOWHAIINK AKTHUBHBIX COSTUHEHUN COTJIACHO U300PETEHHIO

BKJIFOYAIOT B KadecTBe coenunenus (A) coequnenue (I-1).

KoMOnHAaUMM aKTUBHBIX COEJUHEHHI COMNIAaCHO HM300pPETEHHI0 BKIFOYAIOT B

kadecTBe coenuHenus (B) uzodaymumnpam.

Wzodnyuunpam sBusercs OOIIENPHHATBIM  HauMeHoBaHHeM N-(5-xyop-2-
u3onponuIOeH3 1 )-N-LuKIonponi-3-(audropmeTi)-S-prop- 1 -metnn- 1 H-nupazon-4-
kapOokcamuaa, Takke obo3Hauaemoro N-[(5-xy0p-2-u3onponui-peHun)meTu |-N-
uKsIonponii-3-(audropmeTin)-S-¢prop- 1 -MmeTuin-nupason-4-kapOokcamu, c
peructpatmonabiM Ne CAS: 1255734-28-1. B mocnenyromem H30(IyLUANIPaM TaKxkKe

umenyercs coenunenueM (1) nmm mpocro (1I).

KoMmOnHaumm akTHBHBIX COEIMHEHUI COIJIACHO M300PETEHHIO JOTOJHUTEIbHO
cozepykaT, Mo MeHblned Mmepe, ogHo coenuHenue (C), BbIOpaHHOE M3 MHTHOUTOPOB
IOpIxarenpHON wenu B komiuiekce | wnm II, npuueM, mo MeHblied wMepe, OIHO

JOMNONHUTENbHOE akTHBHOE coenuHenue (C) ornmyaercs ot coenunenuii (A) u (B).
Coenunenue (B) mpeanoyYTuTeIbHO BLIOPAHO U3 CIETYIOIINX

UHTHOUTOPBI AbIXaTeJbHON 1enu B Komruiekce | wim I, BeiOpaHHbIe U3 Py
cocrosieit u3 (2.001) GenszoBuHmmpaynupa, (2.002) Oukcadena, (2.003) Gockanmna,
(2.004) kapOokcuHa, (2.005) ¢nyonmpama, (2.006) dayronanmna, (2.007)
¢nykcamupokcana, (2.008) dypamermupa, (2.009) uzoperamuna, (2.010) m3onmpazama
(anTH-3IMMepHBI  3HaHTHOMEP 1R 4S9S), (2.011) wm3onmpazama (aHTHU-3TTUMEPHBIHA
sHanTHOMep 1S,4R, 9R), (2.012) nzonupazama (anTH-3mmmepHsiil pariemat 1RS 4SR 9SR),
(2.013) wmomupazama (cMmech cuH-3MUMepHOro pauemara 1RS4SR,ORS wu anTw-
snuMepHoro  pauemara 1RS4SR,9SR), (2.014) wusomumpasama (CHH-3IIUMEPHBIIl

sHanTHoMmep 1R 4S,9R), (2.015) nzonupaszama (cun-sriumepHsbIii sHanTHOMED 1S,4R,9S),



(2.016) m3ommpazama (cun-snuMepHbiid panemar 1RS,4SR,9RS), (2.017) nendnydena,
(2.018) menruomnupana, (2.019) nunudaymerodpena, (2.020) Ilupasudaymuna, (2.021)
cemakcana, (2.022) 1,3-gumerun-N-(1,1,3-rpumerun-2,3-guruapo-1H-unnen-4-un)-1H-
npason-4-kapbokcamuna, (2.023) 1,3-mumerun-N-[(3R)-1,1,3-TpumeTnn-2,3-auruapo-
IH-unnen-4-un|-1H-mupason-4-xkapbokcamuna, (2.024)  1,3-mumernn-N-[(35)-1,1,3-
TpumeTni-2,3-nuruapo- | H-unnen-4-ui|- 1 H-nupaszon-4-kapOokcamuna, (2.025) 1-meTun-
3-(tpudTopmerin)-N-[2'-(Tpudropmernin)ondennn-2-mn|- 1 H-nupaszon-4-kapOokcamuna,
(2.020) 2-pTop-6-(Tpudropmerin)-N-(1,1,3-rpumernn-2,3-aurunpo- 1 H-unnen-4-
wn)oenzamuna, (2.027) uanupduykcama, (2.028) 3-(mudropmernn)-1-mermn-N-(1,1,3-
TpumeTni-2,3-nuruapo- | H-unnen-4-un)-1H-nmupazon-4-kapOokcamuma,  (2.029)  3-
(mudropmermn)-1-merun-N-[(35)-1,1,3-rpumernn-2,3-gurunpo- 1 H-uanen-4-mn|-1H-
nupason-4-kapbokcamuna, (2.030) 3-(mudropmerin)-N-(7-prop-1,1,3-rpumernin-2,3-
murunpo- 1 H-unnen-4-un)-1-merun-1H-nupazon-4-kapOokcamuna (obwmenpunsTOE
HauMeHoBaHue:  ¢aymamanup), (2.031)  3-(mudropmermn)-N-[(3R)-7-¢pTop-1,1,3-
TpumeTni-2,3-nuruapo- 1 H-unnen-4-nn|-1-merun- 1 H-nupazon-4-kapbokcamuna, (2.032)
3-(muropmernn)-N-[(35)-7-pTop-1,1,3-rpumeTnn-2,3-aurunpo- 1| H-uanen-4-mn]-1-
metu- 1 H-nupazon-4-kapbokcamuna, (2.033) 5,8-nudrop-N-[2-(2-pTop-4-{[4-
(TpudTOpMETHI)TUPUANH-2-WIT|OKCH § GEeHUIT )3 TUI [XHA30MuH-4-amMuHa, (2.034) N-(2-
LUKJIOTIEHTUIT-5-propOen3nn)-N-unknonponui-3-(audropmerun)-S-¢prop-1-merun-1H-
nupazon-4-kapookcamuna, (2.035) N-(2-tper-OyTrii-5-mernnoeH3n)-N-UKJIOmpOITHI-3 -
(mu¢propmerun)-5-prop-1-merun-1H-nupazon-4-kapbokcamuna,  (2.036)  N-(2-tper-
OyTundenswn )-N-uuknonponui-3-(audTopmerui)-S-pTop- 1 -metun- 1 H-upazon-4-
kapOokcamuna, (2.037) N-(5-xnop-2-3tunbensun)-N-1ukonponii-3-(audropmerun)-5-
¢Top-1-metmn- 1H-nupazon-4-kapOokcamuna, (2.038) wu3odaymunpama, (2.039) N-
[(1R,45)-9-(muxnopmeruien)-1,2,3,4-rerparuapo- 1 ,4-meraHoHadraneH-5-mn|-3-
(mudropmermn)-1-merui-1H-nupason-4-kapdokcamuna, (2.040) N-[(1S,4R)-9-
(muxnopmerunen)-1,2,3 4-rerparuapo- 1,4-meranonadranen-5-mn|-3-(nudropmernn)-1-
metwi- 1 H-nupason-4-kapbokcamuna, (2.041) N-[1-(2,4-muxnopdenmn)-1-
MeTOKCUIponaH-2-ui|-3-(audpTopmerwn)- 1 -merun- 1 H-nupazon-4-kapOokcamuna, (2.042)
N-[2-x10p-6-(TpudTopmern)oen3m |-N-uuknonponui-3-(nudropmerui)-S-¢prop-1-
metwi- 1 H-nupazon-4-kapbokcamuna, (2.043) N-[3-xm0p-2-¢hTop-6-
(TpudTopmermn)oen3 i |-N-mknonponui-3-(qudropmernn)-S-prop-1-metnn-1H-
nrpa3osi-4-kapOoKcaMuaa, (2.044) N-[5-xnop-2-(Tpudropmeri )oeH3umi|-N-

uksIonponwi-3-(nudropmerin)-S-¢prop-1-merui- 1 H-nupason-4-kapdokcamuna, (2.045)



N-muknonporui-3-(mudropmernn)-5-drop-1-mernn-N-[ S-metun-2-
(rpudropmermn)densun|-1H-upazon-4-kapbokcamuaa, (2.046)  N-1uKiIonpomnmi-3-
(mudropmernn)-5-¢pTop-N-(2-pTop-6-n3onponundensun)-1-merun- 1 H-nupazon-4-
kapbokcamuna, (2.047) N-umknonponui-3-(audropmerin)-5-prop-N-(2-uszonponmn-5-
metmnoensun)- 1 -merun-1H-nupason-4-kapbokcamuna,  (2.048)  N-muxsonpornun-3-
(mudropmernn)-5-¢prop-N-(2-u3onporundensmn)- 1 -merun- 1 H-nupazon-4-

KapOoTHOAMU A, (2.049) N-uknonponun-3-(aupTopmeTi)-5-prop-N-(2-
usonponuaden3mn)-1-mermn- 1 H-upazon-4-kapookcamuza, (2.050) N-mukionpomnui-3-
(mudropmernn)-5-¢prop-N-(5-pTop-2-m3onponundensun)- 1 -metin- 1 H-nupazon-4-
kapOokcamuma, (2.051) N-tuknonponui-3-(qudropmern)-N-(2-otui-4, 5-
IUMETHIOeH31N )-5-pTOp-1-MeTmn- 1 H-nupazon-4-kapOokcammna, (2.052) N-
konponii-3-(nudropmernn)-N-(2-3tui-5-propodensun)-5-dprop-1-metnn-1H-
nupaszon-4-kapobokcamuaa, (2.053)  N-muxnonponmi-3-(mudropmerni)-N-(2-3Tui-5-
mMeTmnoeH3nn)-S-¢grop-1-merni-1H-mupaszon-4-kapbokcamuna, (2.054) N-muxnonponui-
N-(2-nuxnonpomnun-5-propdensmn)-3 -(mudropmernun)-5-prop-1-mernn-1 H-nupazon-4-
kapOokcamuna, (2.055) N-uxonponii-N-(2-HUKIONPOnI-5-MeTHIOSH3 1T )-3 -
(mudropmernn)-5-¢pTop-1-merun-1H-nupazon-4-kapbokcamuna, (2.056) N-
tksonponiiI-N-(2-rmknonponuiaOeHsmn)-3-(aud ropmermn)-S-¢prop-1-mernn-1H-
npason-4-kapookcamuaa, (2.057) mnupanporonna, (2.058) N-[rac-(1S,25)-2-(2,4-
auxaopdernn)uukIo0yTii|-2-(tpudTopmernn ) uukoruHamuaa,  (2.059) N-[(18S,2S)-2-
(2,4-nuxnopdennn ) K00y THII|-2~(TpUpTOPMETII )JHHKOTUHAMUA u (2.060)

LUKJI00y TpUdIIypama.

Coenunenue (C) Oonee mpeAnouTUTENILHO BBIOPAHO U3

(2.001) GenzoBunmudaymmpa, (2.002) Gukcadena, (2.003) Oockammma, (2.005)
dayormpama, (2.007) daykcarmpokcana, (2.009) Mzoderamuna, (2.010) uzonupazama
(anTH-3IMMepHBI  3HaHTHOMEP 1R 4S9S), (2.011) wm3onmpazama (aHTHU-3TTUMEPHBIH
sHanTHOMEp 1S,4R 9R), (2.012) nzonupazama (anTH-3mmmepHsiil pariemMat 1RS 4SR 9SR),
(2.013) wsomupazama (cMmech cuH-3MUMepHOro pamemara 1RS4SR,9RS wu anTH-
snuMepHoro  pauemara 1RS4SR9SR), (2.014) wusomumpaszama (CHH-3IIUMEPHBIIl
sHanTHOMep 1R 4S,9R), (2.015) nzonmpaszama (cuH-sriumepHsbIii s3HaHTHOMED 1S,4R,9S),
(2.016) m3ommpaszama (cuH-3nuMepHbiid panemar 1RS,4SR,9RS), (2.017) nendnydena,
(2.018) mnenrmommpana, (2.019) mmmudnymerodena, (2.021) cenmakcana, (2.027)



uamipgpaykcama, (2.030) dayunmammpa, (2.038) wm3odpnymumpama u  (2.060)

K100y TpudIIypama.

Coenunenue (C) eme Oosee MpeAnoOUTUTETHHO BBIOPAHO U3

(2.001) GenzoBunandmynupa, (2.002) duxcadena, (2.005) ¢pnyonupama, (2.007)
¢dnykcammpokcana,  (2.017)  nendaydena, (2.018) nenrtmonmpama, (2.019)
nuaudaymerodena, (2.021) cemakcana, (2.027) unnupdiykcama, (2.030) dpayunnanupa u

(2.060) uuknodyTpudaypama.

Coenunenue (C) emme Ooyiee MPeANOUTUTETHHO BBIOPAHO U3

(2.002) Oukcadena, (2.005) dnyonmpama, (2.007) daykcanupokcana, (2.017)
nendnydena, (2.019) muoudaymerodena, (2.021) cenakcana, (2.027) nanupdaykcama u
(2.060) uuknodbyTpudaypama.

Coenunenne (C) Taxxe ere Ooyiee MPEANOUTUTETHHO BEIOPAHO U3
(2.002) Owukcadena, (2.005) d¢ayommpama, (2.017) nendnydena, (2.019)

muaudaymerodena u (2.027) nanmupdaykcama.

Coenunenue (C) Hanbosee MpeanoYTHTEIBHO BBIOPAHO U3:

(2.005) pnyormmpama, (2.019) munudnymerodena u (2.060) nuknodytpudiypama.

KomOnHanmm coenmHeHn i COriacHO M300peTeHHI0 MOTYT COnlepkarh 1, 2 Wity ere
oonbme coenunenuii (C). IlpenmouturenbHO, KOMOWHAIIMM COEJUHEHHN COTJIACHO
m3obperenuto cozpepkar 1w 2 coenunenus (C), Gonee MpennoOYTHUTENBHO TONBKO |

coequnenue (C).

[IpeamoururenbHble KOMOWHALMK COeNMHEHUH BbIOpanbl u3 rpymmbl (T1-1),
COCTOSILLEN U3 CAEAYIOLINX CMECEH:
(I-1) + (II) + (2.001), (I-1) + (II) + (2.002), (I-1) + (II) + (2.003), (I-1) + (ID) + (2.004), (I-
1) + (I) + (2.005), (I-1) + (I) + (2.006), (I-1) + (IT) + (2.007), (I-1) + (IT) + (2.008), (I-1) +
(II) + (2.009), (I-1) + (ID) + (2.010), (I-1) + (I) + (2.011), (I-1) + (I) + (2.012), (I-1) + (1)
+(2.013), (I-1) + (I) + (2.014), (I-1) + (I) + (2.015), (I-1) + (I) + (2.016), (I-1) + (II) +
(2.017), (I-1) + (1) + (2.018), (I-1) + (II) + (2.019), (I-1) + (II) + (2.020), (I-1) + (IT) +
(2.021), (I-1) + (1) + (2.022), (I-1) + (II) + (2.023), (I-1) + (II) + (2.024), (I-1) + (IT) +
(2.025), (I-1) + (1) + (2.026), (I-1) + (II) + (2.027), (I-1) + (II) + (2.028), (I-1) + (II) +
(2.029), (I-1) + (1) + (2.030), (I-1) + (II) + (2.031), (I-1) + (AI) + (2.032), (I-1) + (IT) +
(2.033), (I-1) + (I) + (2.034), (I-1) + (II) + (2.035), (I-1) + (II) + (2.036), (I-1) + (II) +
(2.037), (I-1) + (1) + (2.039), (I-1) + (II) + (2.040), (I-1) + (I) + (2.041), (I-1) + (1) +
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(2.042), (I-1) + (II) + (2.043), (I-1) + (II) + (2.044), (I-1) + (I) + (2.045), (I-1) + (II) +
(2.046), (I-1) + (I) + (2.047), (I-1) + (II) + (2.048), (I-1) + (II) + (2.049), (I-1) + (II) +
(2.050), (I-1) + (I) + (2.051), (I-1) + (II) + (2.052), (I-1) + (II) + (2.053), (I-1) + (II) +
(2.054), (I-1) + (I) + (2.055), (I-1) + (II) + (2.056), (I-1) + (II) + (2.057), (I-1) + (II) +
(2.058), (I-1) + (II) + (2.059), (I-1) + (II) + (2.060).

[IpenmnoururebHble KOMOHMHALIMN COEMUHEHHI Takke BbIOpaHbl u3 rpymmbl (T1-
2), COCTOSIIIEH U3 CIENYIOIIUX CMECEH:
(I-2) + (I) + (2.001), (I-2) + (II) + (2.002), (I-2) + (IT) + (2.003), (I-2) + (II) + (2.004), (I-
2) + (II) + (2.005), (I-2) + (IT) + (2.0006), (I-2) + (II) + (2.007), (I-2) + (II) + (2.008), (I-2) +
(II) + (2.009), (I-2) + (1) + (2.010), (I-2) + (I) + (2.011), (I-2) + (IT) + (2.012), (I-2) + (II)
+(2.013), (I-2) + (IT) + (2.014), (I-2) + (1) + (2.015), (I-2) + (I) + (2.016), (I-2) + (IT) +
(2.017), (I-2) + (I) + (2.018), (I-2) + (II) + (2.019), (I-2) + (II) + (2.020), (I-2) + (II) +
(2.021), (I-2) + (I) + (2.022), (I-2) + (II) + (2.023), (I-2) + (I) + (2.024), (I-2) + (1) +
(2.025), (I-2) + (I) + (2.026), (I-2) + (IT) + (2.027), (I-2) + (I) + (2.028), (I-2) + (II) +
(2.029), (I-2) + (I) + (2.030), (I-2) + (IT) + (2.031), (I-2) + (I) + (2.032), (I-2) + (II) +
(2.033), (I-2) + (I) + (2.034), (I-2) + (II) + (2.035), (I-2) + (I) + (2.036), (I-2) + (II) +
(2.037), (I-2) + (I) + (2.039), (I-2) + (I) + (2.040), (I-2) + (I) + (2.041), (I-2) + (II) +
(2.042), (I-2) + (IT) + (2.043), (I-2) + (IT) + (2.044), (I-2) + (I) + (2.045), (I-2) + (1) +
(2.046), (I-2) + (I) + (2.047), (I-2) + (II) + (2.048), (I-2) + (I) + (2.049), (I-2) + (1) +
(2.050), (I-2) + (I) + (2.051), (I-2) + (II) + (2.052), (I-2) + (I) + (2.053), (I-2) + (1I) +
(2.054), (I-2) + (I) + (2.055), (I-2) + (II) + (2.056), (I-2) + (1) + (2.057), (I-2) + (II) +
(2.058), (I-2) + (IT) + (2.059), (I-2) + (II) + (2.060).

[IpeamnoururenbHbIe KOMOMHAILIMN COSTUHEHUI Takke BbIOpanbl u3 rpymmsl (T1-
3), cocrosimei U3 CIenyoUIX CMECeH:
(I-1) + (I-2) + (ID) + (2.001), (I-1) + (I-2) + (II) + (2.002), (I-1) + (I-2) + (II) + (2.003), (I-
1) + (I-2) + (1) + (2.004), (I-1) + (I-2) + (IT) + (2.005), (I-1) + (I-2) + (IT) + (2.006), (I-1) +
(I-2) + (II) + (2.007), (I-1) + (I-2) + (I) + (2.008), (I-1) + (I-2) + (II) + (2.009), (I-1) + (I-
2)+ (D) +(2.010), (I-1) + (I-2) + (ID) + (2.011), (I-1) + (I-2) + (1)) + (2.012), (I-1) + (I-2) +
(ID +(2.013), (I-1) + (I-2) + (ID) + (2.014), (I-1) + (I-2) + (ID) + (2.015), (I-1) + (I-2) + (1)
+(2.016), (I-1) + (I-2) + (ID) + (2.017), (I-1) + (I-2) + (I) + (2.018), (I-1) + (I-2) + (II) +
(2.019), (I-1) + (I-2) + (II) + (2.020), (I-1) + (1-2) + (II) + (2.021), (I-1) + (I-2) + (1I]) +
(2.022), (I-1) + (I-2) + (II) + (2.023), (I-1) + (1-2) + (II) + (2.024), (I-1) + (I-2) + (1) +
(2.025), (I-1) + (I-2) + (II) + (2.0206), (I-1) + (I-2) + (1) + (2.027), (I-1) + (I-2) + (1) +



(2.028), (I-1) + (I-2) + (II) + (2.029), (I-1) + (I-2) + (I) + (2.030), (I-1) + (I-2) + (II) +
(2.031), (I-1) + (I-2) + (II) + (2.032), (I-1) + (I-2) + (I) + (2.033), (I-1) + (I-2) + (II) +
(2.034), (I-1) + (I-2) + (II) + (2.035), (I-1) + (I-2) + (II) + (2.036), (I-1) + (I-2) + (II) +
(2.037), (I-1) + (I-2) + (II) + (2.039), (I-1) + (I-2) + (II) + (2.040), (I-1) + (I-2) + (II) +
(2.041), (I-1) + (I-2) + (II) + (2.042), (I-1) + (I-2) + (I) + (2.043), (I-1) + (I-2) + (II) +
(2.044), (I-1) + (I-2) + (1) + (2.045), (I-1) + (I-2) + (I) + (2.046), (I-1) + (I-2) + (II) +
(2.047), (I-1) + (I-2) + (I) + (2.048), (I-1) + (I-2) + (II) + (2.049), (I-1) + (I-2) + (II) +
(2.050), (I-1) + (I-2) + (IT) + (2.051), (I-1) + (I-2) + (I) + (2.052), (I-1) + (I-2) + (II) +
(2.053), (I-1) + (I-2) + (I) + (2.054), (I-1) + (I-2) + (I) + (2.055), (I-1) + (I-2) + (II) +
(2.056), (I-1) + (I-2) + (I) + (2.057), (I-1) + (I-2) + (I) + (2.058), (I-1) + (I-2) + (II) +
(2.059), (I-1) + (I-2) + (II) + (2.060).

B xomOuHanumsix corjacHo m3o0pererHmto, conepsxkamux cmech (I-1) u (I-2), u, B
qacTHOCTH, B cMecsax u3 rpymel (T1-3), coenurenus (I-1) u (I-2) MoryT npucyTcTBOBaTH
B LIMPOKOM JinanasoHe 3¢ dexrusHoro maccosoro coorHouenus (I-1) : (I-2), narpumep, B
nuanaszone 100,000:1 to 1:100, mpeanoytuTensHO B MaccoBOM cooTHowenun 100:1 -
1:100, Oonee mpeamodTUTENHHO B MaccoBoM cooTHomeHnn S50:1 - 1:50, nHambonee
MPEANOYTUTENBHO B  MaccoBOM cooTHomeHuu 20:1 - 1:20. JlonmojsHUTEIbHBIE
coornomenus (I-1) : (I-2), koTopeie MOTyT OBITH HCIIOJIIB30BAHBI COTJIACHO HACTOSIILEMY
M300pETEHHIO ¢ BO3PACTAIOIINM MPENMOYTEeHHEM B YKa3aHHOM TOpsiZiKe, siBisttoTes: 95:1 -
1:95,90:1 - 1:90, 85:1 - 1:85, 80:1 - 1:80, 75:1 - 1:75, 70:1 - 1:70, 65:1 - 1:65, 60:1 - 1:60,
55:1-1:55,45:1-1:45, 40:1 - 1:40, 35:1 - 1:35, 30:1 - 1:30, 25:1 - 1:25, 15:1 - 1:15, 10:1
-1:10,5:1-1:5,4:1-1:4,3:1-1:3,2:1-1:2.

Hononuautenbubie cooTHoweHus (I-1) : (I-2), koTopbie MOTYT OBITH UCTIOJIB30BAHBI
COTJIACHO HACTOsIIeMy H300peTeHuo, siBisitorest: 95:1 - 1:1, 90:1 - 1:1, 85:1 - 1:1, 80:1 -
1:1,75:1-1:1,70:1-1:1,65:1-1:1,60:1 - 1:1, 55:1 - 1:1, 45:1-1:1, 40:1 - 1:1, 35:1 - 1:1,
30:1-1:1,25:1-1:1,15:1-1:1,10:1 - 1:1, 5:1 - 1:1,4:1 - 1:1, 3:1 - 1:1, 2:1 - 1:1.

Hononuautensablie cooTHoweHus (I-1) : (I-2), koTopeie MOTYT OBITH HCTIOJIB30BAHBI
COTJIACHO HacTOsAIIeMy u3odperenmto, sipysrores: 1:1 - 1:95, 1:1 - 1:90, 1:1 - 1:85, 1:1 -
1:80, 1:1 - 1:75, 1:1 - 1.70, 1:1 - 1:65, 1:1 - 1.60, 1:1 - 1:55, 1:1 - 1:45, 1:1 - 1:40, 1:1 -
1:35,1:1-1:30, 1:1-1:25, 1.1 - 1:15, 1:1 - 1:10, 1:1 - 1:5, 1:1 - 1:4, 1:1 - 1:3, 1:1 - 1:2.

bonee mpennouruTensHble KOMOMHALIMKN coequHEeHUI BbIOpanel u3 rpymmsl (T1-

1A), cocrosimeit u3 CIenyromux CMecei:
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(1-1) + (1) + (2.001), (I-1) + (II) + (2.002), (I-1) + (II) + (2.003), (I-1) + (II) + (2.005), (I-
1)+ (I1) + (2.007), (I-1) + (II) + (2.009), (I-1) + (IT) + (2.010), (I-1) + (IT) + (2.011), (I-1) +
(1) + (2.012), (I-1) + (II) + (2.013), (I-1) + (II) + (2.014), (I-1) + (II) + (2.015), (I-1) + (II)
+(2.016), (I-1) + (ID) + (2.017), (I-1) + (II) + (2.018), (I-1) + (I1) + (2.019), (I-1) + (II) +
(2.021), (I-1) + (ID) + (2.027), (I-1) + (II) + (2.030), (I-1) + (II) + (2.060).

Bonee npennodtuTenpHble KOMOMHALIMK COSMHEHHH TakKe BBIOPAHBI U3 TPYIIIIBI
(T1-2A), cocrosiieit u3 CIeayoLUmx CMecei:
(I-2) + (II) + (2.001), (I-2) + (I) + (2.002), (I-2) + (II) + (2.003), (I-2) + (II) + (2.005), (I-
2) + (I) + (2.007), (I-2) + (I) + (2.009), (I-2) + (II) + (2.010), (I-2) + (IT) + (2.011), (I-2) +
(I) +(2.012), (I-2) + (II) + (2.013), (I-2) + (I) + (2.014), (I-2) + (II) + (2.015), (I-2) + (IT)
+(2.016), (I-2) + (ID) + (2.017), (I-2) + (II) + (2.018), (I-2) + (II) + (2.019), (I-2) + (IT) +
(2.021), (1-2) + (IT) + (2.027), (I-2) + (IT) + (2.030), (I-2) + (II) + (2.060).

Eme Gonee nmpennoyruTenbHble KOMOMHALIMN COSTUHEHUI BBIOPAHBI U3 TPYIIITBI
(T1-1B), cocTosimeli U3 CIeNyOIUX CMECEH:
(I-1) + ) + (2.001), (I-1) + (ID) + (2.002), (I-1) + (II) + (2.005), (I-1) + (ID) + (2.007), (I-
1)+ (I) + (2.017), (I-1) + (II) + (2.018), (I-1) + (1) + (2.019), (I-1) + (IT) + (2.021), (I-1) +
(I +(2.027), (I-1) + (ID) + (2.030), (I-1) + (II) + (2.060).

Eme Oonee mpenmouruTenbHble KOMOWHALMN COENMHEHUI Tak)Ke BBIOPAHBI M3
rpynmel (T1-2B), cocTosiieit U3 cineayoumx cMecei:
(I-2) + (IT) + (2.001), (I-2) + (I) + (2.002), (I-2) + (II) + (2.005), (I-2) + (II) + (2.007), (I-
2) + (I) + (2.017), (I-2) + (II) + (2.018), (I-2) + (II) + (2.019), (I-2) + (IT) + (2.021), (I-2) +
(D) +(2.027), (I-2) + (1) + (2.030), (I-2) + (IT) + (2.060).

Eme Gonee mpennoyrurenbHble KOMOWHALIMK COENMHEHUI BBIOPAHbBI U3 TPYIIIIBI
(T1-1C), cocrosmeii U3 CenyroImux KOMOMHAIHA:
(I-1) + (ID) + (2.002), (I-1) + (II) + (2.005), (I-1) + (I) + (2.017), (I-1) + (II) + (2.019), (I-
1)+ D) + (2.027).

Eme Oonee mpenmoyrutenbHble KOMOMHALIMM COENMHEHUI Tak)Ke BBIOPAHBI U3
rpynmsl (T1-2C), cocrosimeii U3 caenyommux KOMONHALNI:
(I-2) + (1D + (2.002), (I-2) + (II) + (2.005), (I-2) + (II) + (2.017), (I-2) + (1) + (2.019), (I-
2) + (IT) + (2.027).

Eme Gonee npennoyruTenpHble KOMOMHALIMN COENMHEHUI BBIOPAHBI U3 TPYTIIIBI

(T1-1D), cocrosiiei u3 caenyommux KOMOUHALNIL:
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(I-1) + (II) + (2.005), (I-1) + (II) + (2.019), (I-1) + (II) + (2.060).

Eme OGonee mpenmouruTenbHble KOMOWHALMK COENMHEHUI Tak)Ke BBIOPAHbBI M3

rpynmnsl (T1-2C), cocrosiieii U3 caeayommux KOMONHALNIL:
(I-2) + (I) + (2.005), (I-2) + (I) + (2.019), (I-2) + (IT) + (2.060).

HawuGonee npeanoururenbHO KOMOMHALIMK cOeMHEeHNIT BbIOpaHbl u3 rpymsl (T1-
1D).

B komOuHaumsix cormacHo wu3o0perenmo coeaunenus (A) u (B) wmoryr
NPUCYTCTBOBATh B IIMPOKOM Auarna3oHe 3¢dekTuBHOro MaccoBoro coorHomeHust A:B,
Harnpumep, B nuanasone 1000:1 - 1:1000, 750:1 - 1:750, 500:1 - 1:500, 400:1 - 1:400, 300:1
- 1:300, 250:1 - 1:250, 200:1 - 1:200, 150:1 - 1:150, 100:1 - 1:100, npenno4TUTENBHO B
mMaccoBoM cooTHomeHun S50:1 - 1:50, HamOonee mnpennmoYTUTETHHO B MAacCCOBOM
coorHomeHnn 20:1 - 1:20. JlonmonHutenabHble cooTHOWEHNsT A:B koTopbie MOTYT OBbITH
UCTIOJIb30BAHBI COTIIACHO HACTOSIIIEMY H300PETEHHIO ¢ BO3PACTAIOIIUM IPEATIOUTEHHUEM B
YKa3aHHOM nopsake, siBistoTes: 95:1 - 1:95, 90:1 - 1:90, 85:1 - 1:85, 80:1 - 1:80, 75:1 -
1:75,70:1 - 1:70, 65:1 - 1:65, 60:1 - 1:60, 55:1 - 1:55, 45:1 - 1:45, 40:1 - 1:40, 35:1 - 1:35,
30:1-1:30,25:1-1:25,15:1-1:15,10:1-1:10,5:1-1:5,4:1-1:4,3:1-1.3,2:1-1:2.

JlonoymHUTEbHBIE COOTHOIIEHUs A:B, KOTOpbIe MOTryT OBITH HCHOJIb30BaHBI
COTJIaCHO HacTosieMy u3oopereHuto, sisiroresi: 1000:1 - 1:1, 750:1 - 1:1, 500:1 - 1:1,
250:1-1:1,95:1-1:1,90:1 - 1:1, 85:1 - 1:1, 80:1 - 1:1, 75:1 - 1:1, 70:1 - 1:1, 65:1 - 1:1,
60:1-1:1,55:1-1:1,45:1-1:1,40:1-1:1,35:1-1:1,30:1-1:1,25:1-1:1, 15:1 - 1:1, 10:1
-1:1,5:1-1:1,4:1-1:1,3:1-1:1, 2:1 - 1:1.

JlonomHUTEIbHBIE COOTHOIIEHUST A:B, KOTOpbhle MOTryT OBITh HCIOJIb30BaHBI
COTJIACHO HACTOsIeMy uzodperenuto, sieysirotest: 1:1 - 1:1000, 1:1 - 1:750, 1:1 - 1:500, 1:1
-1:250, 1:1-1:95,1:1-1:90, 1:1 - 1:85, 1:11 - 1:80, 1:1 - 1:75, 1:1 - 1:70, 1:1 - 1:65, 1:1 -
1:60, 1:1 - 1:55, 1:1 - 1:45, 1:1 - 1:40, 1:1 - 1:35, 1:1 - 1:30, 1:1 - 1:25, 1:1 - 1:15, 1:1 -
1:10, 1:1-1:5, 1:1-1:4, 1:1 - 1:3, 1:1 - 1:2.

B komOunammsix cormacHo wusobperenmto compounds (A) u (C) wmoryr
NPUCYTCTBOBATh B IIMPOKOM Auarna3oHe 3¢dexkrusHoro maccosoro coorHomeHus A:C,
HaIpuMep, B AuarnasoHe Hanpumep, B auamasode 1000:1 - 1:1000, 750:1 - 1:750, 500:1 -
1:500, 400:1 - 1:400, 300:1 - 1:300, 250:1 - 1:250, 200:1 - 1:200, 150:1 - 1:150, 100:1 -
1:100, mnpeamoutuTenbHO B MaccoBoM cooTHomeHun S50:1 - 1:50, Hambonee

MPEANOYTUTENIBHO B  MaccoBOM cooTHomenuu 20:1 - 1:20. JlonmosHuTenbHbIE
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coorHomeHusi A:C KOTOpple MOTYT OBITh HCIIOJNIB30BAHBI COTJIACHO HACTOSIIIEMY
M300pETEHHIO ¢ BO3PACTAIOIINM MPENMOYTECHHEM B YKA3aHHOM TOpsiziKe, siBisttoTes: 95:1 -
1:95,90:1 - 1:90, 85:1 - 1:85, 80:1 - 1:80, 75:1 - 1.75, 70:1 - 1:70, 65:1 - 1:65, 60:1 - 1:60,
55:1-1:55,45:1-1:45, 40:1 - 1:40, 35:1 - 1.35, 30:1 - 1:30, 25:1 - 1:25, 15:1 - 1:15, 10:1
-1:10,5:1-1:5,4:1-1:4,3:1-1:3,2:1-1:2.

Jononuutenbable cooTHomeHuss A:C, KOTOpble MOTYT OBITh HCIOJIb30BAHBI
COTJIAaCHO HacTosiemMy u3odperenuro, spisirorcesi: 1000:1 - 1:1, 750:1 - 1:1, 500:1 - 1:1,
250:1-1:1,95:1-1:1,90:1 - 1:1, 85:1 - 1:1, 80:1 - 1:1, 75:1 - 1:1, 70:1 - 1:1, 65:1 - 1:1,
60:1-1:1,55:1-1:1,45:1-1:1,40:1-1:1,35:1-1:1,30:1-1:1,25:1-1:1, 15:1 - 1:1, 10:1
-1:1,5:1-1:1,4:1-1:1,3:1-1:1, 2:1 - 1:1.

JlononmHuTenbHble COOTHOIIEHUsT A:C, KOTOpbIe MOTYT OBITh HCIOJIB30BaHBI
COTJIaCHO HacTosieMy uzodperenuro, sisysirorest: 1:1 - 1:1000, 1:1-1:750, 1:1 - 1:500, 1:1
-1:250, 1:1-1:95,1:1 -1:90, 1:1 - 1:85, 1:11 - 1:80, 1:1 - 1:75, 1:1 - 1:70, 1:1 - 1:65, 1:1 -
1:60, 1:1 - 1:55, 1:1 - 1:45, 1:1 - 1:40, 1:1 - 1:35, 1.1 - 1:30, 1:1 - 1:25, 1:1 - 1:15, 1:1 -
1:10, 1:1-1:5, 1:1-1:4, 1:1 - 1:3, 1.1 - 1:2.

B xomOuHamumsix cormacHo m3oOpereHuto takke coenuneHus (B) m (C) moryr
NPUCYTCTBOBATh B IIMPOKOM Juana3oHe 3¢gdexruBHOro MaccoBoro coorsouenus: B:C.
CooTBeTCTBYIOLIEE MACCOBOE COOTHOLIEHHUE ABTOMATHYECKH OIPEAENAeTCs Ha OCHOBE

BBIOPaHHBIX MacCOBBIX cooTHomeHnid A:B u A:C.

Ecnu npucytcTByroT Oosnee onHoro, Harpumep, 2 unu 3 coeaunenus (C), MaccoBble
COOTHOLIEHUsI OTHOCATCS K oO0memy kojudectBy coeauHenus (C), T.e. K cymme
konmuecTBa Kaxnoro coeauHenus (C), KOTOpbIe NMPUCYTCTBYIOT B KOMOMHAImH. To ke
caMOe C COOTBETCTBYIOLIMMH HW3MEHEHUSMH pPaclpOCTPAHSeTCs Ha CUTyalud C

npucytcTBueM 2 coenuHenui (A), T.e. cmecu (I-1) u (I-2).
H3zomepur

Kak yxe ykasbBanioch Bbiite, coequHenus (I-1) u (I-2) MoryT mpucyTcTBOBaTh B
BUJIE Pa3HBIX CTEPEON30MEPOB. B 3aBHCHMOCTH OT CBOWCTB 3amecTuTeieli coequHenuii (B)
u (C), a Takke coenunenwus (B) u (C) MOTyT NpHCYTCTBOBATh B KOMOMHAIUSIX COSNMHEHHH
10 M300PETEHUIO B BUJIE PA3IMYHBIX CTEPEON30MEPOB. TaknuMu CcTepeon3oMepamMu MOTYT
OBbITh, HAIIPUMEP, SHAHTUOMEPBI, THACTEPEOMEPBI, ATPONIOU30MEPHI HITH T€OMETPHUYECKHE
u3oMepbl. COOTBETCTBEHHO M300PETEHHE OTHOCHTCS KaK K YHUCTBIM M30MEpaM, TaK M K

JFOOBIM  CMECSIM AAaHHBIX H30MCPOB. B Tex Cllydasx, Korga COCAUMHEHUE MOXKET
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NPUCYTCTBOBATh B JIBYX MM OoJiee TayTOMEPHBIX (OpMax B PaBHOBECHH, B CIIy4ae, €CIIU
1O TEKCTY YIOMHHAETCs OHA TayTOMepHas (popMa COeTUHEHUs], TO TAKOe YIIOMUHAHNE
BKJIOYAeT BCe TayToMepHble (opMmbl. B Tex ciyuasx, Koraa COEJUHEHHE MOXKET
IPUCYTCTBOBAaTh B W30MEPHBIX W/WIIM TayTOMEPHbIX (POpMax, Takoe COEAMHEHHE IpU
YIIOMUHAHUU 10 TEKCTY HACTOSIILEro JOKYMEHTA TaKKe BKIJIOYAET, B COOTBETCTBYIOIIUX
CIIy4asix, COOTBETCTBYIOIINE H30MEPHBIE /MU Tay TOMEPHbIE (OPMBI MITH X CMECH, AaXe

€CJIH OHU HE YIIOMSIHYTbhI OTIEJIBHO.
Comu / N-Oxcuowr

B 3aBUCHMOCTH OT CBOWCTB 3aMECTHTENEH COCAMHEHUs, NMPUCYTCTBYIOLINE B
KOMOMHAIMAX COEOUHEHUH T0 H300pEeTEeHHI0, MOTYT MPHUCYTCTBOBaTh B (opme
CBOOOIHOTO COENUHEHMs W/MJIM UX COJIbBATA, W/HIIM arpOXUMHYECKH aKTUBHOW COJIH,

n/mnu N-okcuna.

AFDOXI/IMI/I‘IGCKI/I AKTHUBHBIC COJIM BKJIIOHAKOT KHCJIOTHO-aJAUTHUBHBIE COJIM

HEOPraHMYECKNX M OPTaHUYECKHUX KHCJIOT, a TAaKXKe COJH OOBIYHBIX OCHOBAHHM.
ITpumepaMu HEOPTaHMUYECKUX KHUCIOT SIBISIFOTCS TaJIOr€HBOJOPOIHBIE KUCIIOTHI, TAKHUE
Kak (pTOPBOIOPOJ, XJIOPOBOAOPOA, OPOMOBOIOPOA M MOIOBOJAOPOX, CEpHAasi KHUCIOTA,
optodochopHast KHCIIOTa U a30THAsT KHUCIOTA, a TaKXKe COJH KHCJIOT, TaKhe Kak
oucynbar Hatpus u Oucynbdpar kamus. IIpuMeHuUMble OpraHHuYecKHUe KHCIOTHI
BKJIFOUAIOT, HAlpHMep, MyPaBbUHYIO KHCJIOTY, KapOOHOBYIO KHCJIOTY U aJIKaHOBBIE
KHCJIOTBI, TAKHE KaK YKCYCHAasl KUCJIOTa, TPU(PTOPYKCYCHAsT KUCIIOTA, TPUXJIOPYKCYCHAsI
KHCJIOTA U MIPOIHMOHOBAsT KUCJIOTA, & TAK)Ke TIIMKOJIEBAast KUCJIOTA, THOLMAHOBAsI KUCIIOTA,
MOJIOYHAsl KHUCJIOTA, SIHTApHAs KHUCJIOTA, JHMOHHAs KHUCIOTa, OEH30HHasi KHUCIIOTa,
KOpUYHAsl KHUCIIOTA, IIaBejieBas KHCJIOTAa, HACBILEHHbIE WM MOHO-  WIH
IMHEHACBHIIIEHHbIE JKUPHBbIE KHCIOTBI ¢ 6 - 20 aromMamu yriiepona, MOHO3(HPEI
ANKUJICEPHOH KHCJIOTBI, AJKUJICYJIb(OHOBBIE KHUCJIOTHI (CYJNb(OHOBBIE KHUCIOTBI C
HEPa3BETBJIICHHBIMU WJIH Pa3BETBJIIEHHBIMHU JKHIbHBIMU paaukanamu ¢ 1 - 20 aromamu
yriepona), Aapwicyib(OHOBbIE KHCIOTHl WM  apWIANCYJIb(GOHOBBIE  KHCIOTHI
(apoMaTHuecKue paauKalibl, TaKue Kak peHuT 1 HadTHII, KOTOPbIE HECYT OAHY WU JABE
TPYIIBI CYJIb()OHOBOM KUCIOTHI), alKUI()OCHOHOBBIE KUCIOTHI ((OCHOHOBBIE KUCITOTHI
C HEPa3BETBJIICHHBIMU MJIH PA3BETBICHHBIMH ANKWIBHBIME pafukanamu ¢ 1 - 20 aromamu
yraepona), apwiochoHOBBIE  KUCIOTBI WiIH  apriigu(pocHOHOBBIE  KUCIOTHI
(apoMaTHuecKkue paauKalibl, Takue Kak GeHu1 u HaTHII, KOTOPble HECYT OAWH WM JBA

panukana (GocHoHOBOM KHUCIOTHI), TAE aJKWI- U apuji- pPaguKajgbl MOTYT HECTH
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NOTIOJIHUTEJIbHBIE ~ 3aMECTUTENIHM,  HAamlpuMep, IM-TOJyOJICYJb)OHOBAsT  KHCIIOTA,
CAIMLIMJIOBAsT KUCJIOTA, M-aMUHOCAJTUIIMIIOBAsT KUCJIOTA, 2-peHOKCHOeH30HHAasT KUCIIOTa,

2-alleTOKCUOEH30Has KUCIIOTA.

ConbBaThl COENMHEHMM, MPHUCYTCTBYIOIIUX B KOMOMHALMSIX COEIUHEHUH 10
U300pEeTEHNI0, WM WX COJIU SIBJISIFOTCS CTEXHOMETPUYECKHMMH KOMITO3HULIMSMHU

COEUHEHHI C PaCTBOPUTEISIMU.

N-okcUAIbI COETUHEHUH, MPHUCYTCTBYIOIIMX B KOMOWMHAIMAX COETUHEHHWH I10
M300pETEHUIO, WIIH UX TPOMEKYTOUHBIX COEIUHEHUH MOTYT OBITh MOJYYEHBI MPOCTHIMU
criocodamu ¢ MPUMEHEHHEM OOBIYHBIX MPOLIECCOB, HANMpUMep, myTeM N-OKHCIeHHS C
nepekucsio Bopopona (H»O:), Hankucioramu, HanmpuMmep, HAACEPHOH KHUCIOTOH WM
HaJKapOOHOBBIMU KHCJIOTaMH, TAKUMH KaK METa-XJIOPNEePOKCHOEH30WHAsI KUCIOTa WIIH

MepPOKCOMOHOCepHast kuciota (kuciora Kapo).

Hanmpumep, coorBercTBytomue N-OKCHObI MOTYT OBbITb  MOJY4YEHbI C
UCTIOJIb30BAHHEM B Ka4eCTBE HCXOIHBIX COOTBETCTBYIOLIMX COSNUHEHHI C MPUMEHEHHUEM
TPAIULIMOHHBIX METOOB OKHMCIICHHUS, HApUMep, 3a cueT oOpabOTKU 3THX COCOMHEHUI
OPTaHUYECKOH MEePKHUCIOTON, TAKOW KaK MeTaxJoprepOeH30iHast KUCIIoTa, (HarmpuMmep,
WO-A 2003/64572 uma J. Med. Chem. 38 (11), 1892-1903, 1995); nnu HeopraHU4eCKUMH
OKHCJIUTEISIMU, TAKUMH KaK MepeKrch Bogopoaa, (Hanpumep, J. Heterocyc. Chem. 18 (7),
1305-1308, 1981) unu okcon (Hampumep, J. Am. Chem. Soc. 123 (25), 5962-5973, 2001).
B pesysbTaTe OKHCIEHHS MOTYT IOJYYUThCS YHCThIE MOHO-N-OKHUCIIBI MJIH CMECh Pa3HBIX
N-OKCHIOB, KOTOpbI€ MOKHO pa3feNuTb TPAAULHOHHBIMH METOAMM, TaKMMH Kak

xpomarorpadus.
Kpucmannuueckas ¢hopma

CoenuHeHus, MPUCYTCTBYIOIINE B KOMOMHALIMSAX COSTUHEHUH MO N300PETEHUIO 10
HACTOSIIIEMY U300PETEHUI0, MOTYT CYIIECTBOBAThH B PA3IMYHBIX KPUCTAJUTMYECKUX W/UJH
amopdubix (dopmax. Kpucrammudeckue ¢HOpMbI BKIIFOYAIOT HECOJIbBATHPOBAHHBIC

KPUCTAJUTHUECKHE (POPMBI, COJBbBATHI M THAPATHL.
IIpenapamusnsie popryol

Hacrosimee wu3o0peTeHne Takke OTHOCHTCS K KOMIO3ULWSIM ISt OOpBOBI C
HEXKCIIATCJIbHBIMU ~ MUKPOOPraHu3MaMH, BKIIHOYAROLIUM KOM6I/IHaI_II/IIO COe}_'[I/IHeHI/Iﬁ
cornmacHO m300peTeHnto. C HCMONB30BaHHEM KOMIO3UIMN MOXKET OCYIIECTBIIATHCS

00paboTKa caMUX MUKPOOPTAHU3MOB H/HUJTH MECTa UX OOUTAHMSL.
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Komnosuims copepkut oaHy KOMOWHALIMIO COETUHEHUH 10 N300pETeHHI0 U, I10
MEHbLIE Mepe, NMPUTrOJHOE C TOYKU 3PEHHUs CEJbCKOrO XO35HCTBA BCIOMOraTeNlbHOE

BELL[ECTBO, HAIIPUMEP, HOCUTENb(-H) W/ WU OBEPXHOCTHO-AKTUBHOE BELIECTBO(-2).

Hocurens mpencraBnsier co0Oil TBepmoe WWIM KMAKOE, MPHPOAHOE WM
CUHTETHYECKOE€, OPraHMYeCKOe WJIM HEOPraHHMYeCKOe BEIIECTBO, KOTOpOe OOBIYHO
ABJIsAeTCS MHEpTHBIM. Kak mpaBmiio, HOocUTenb MOBBILAET 3(P(EeKTHBHOCTh HAHECEHUs
AKTHBHBIX COEIMHEHUH, HAMpUMep, Ha pacTEHHs, YaCTH PACTEHUIH WM Ha CEeMEeHa.
[TpuMepbl COOTBETCTBYIOIIMX TBEPHAbIX HOCHUTEJNEH BKIIOYAIOT, MOMHUMO MPOYEro, COJH
aAMMOHUS, TIOPOILIOK €CTECTBEHHO! FOPHOM MOPO/bI, HAIPUMED, KAOJIHMHBI, TJINHBI, TAJbK,
MeJI, KBapll, aTTalyJbrUT, MOHTMOPWUIOHMT M JHATOMOBYIO 3€MJIFO, M ITOPOLIOK
CUHTETHYECKON TOPHOW MOPOABI, HANPUMEDP, TOHKOU3MENBbYEHHBINH NUOKCUJA KPEMHUS,
TJIMHO3€M M CHJHMKAThL IIpuMeprl OOBIMHO HCMONB3YIOIINUXCS TBEPABIX HOCHTENEH s
NOJTyYEeHHS TPAHYJI BKIIOYAIOT, TOMUMO MPOYETro: H3MENbYeHHbIE U (PPaKIIMOHUPOBAHHBIE
€CTECTBEHHbIE IMOPOABL, TaKHe KaK KaJbLUT, MPaMop, MeM3a, CEMHOIUT U JOJOMUT, a
TaK)XKe€ CHHTETUUECKHE IPAHYJISIThI U3 HEOPTAHMUYECKUX U OPrAaHUYECKUX MYK U TPAHYJIATHI
U3 OPraHUYECKOro MaTepualia, TAKOro Kak Oymara, OIWIKH, CKOPITyIia KOKOCOBOTO OpeXa,
NOYaTKH KYKypy3bl H creOnu Tabaka. IIpuMepsl COOTBETCTBYIOIINX JKUIAKUX HOCUTENEH
BKJIFOYAIOT, TIOMHMO INPOYEro, BOAY, OPTaHMYECKHE PACTBOPUTENH U MX KOMOMHALIUH.
IIpumepbl COOTBETCTBYIOIIMX PACTBOPHUTENEH BKIIOUAIOT IOJNAPHbIE U HENOJSIPHbIE
OpraHMYecKue XHUMHYECKHe >KHIKOCTH, HalpuMep, W3 KJIAcCOB AapOMAaTUYeCKUX U
HEapOMaTHYECKHUX YIJIEBOAOPOIOB (TAKMX KaK LIMKJIOTEKCaH, NapaduHbI, aIKUIOEH30Ib],
KCHJIOJ, TOJYOJI, aJKMIHA(TAIUHBL, XJIOPUPOBAHHBIE APOMATUYECKUE COCTUHEHUS WU
XJIOPUPOBaHHbIE ATU(ATHYECKUE YIIIEBOAOPOIbI, TAKUE KaK XJIOPOSH30JIbI, XJIOPITHIICHBI
W METHJICHXJIOPHUN), CIIUPTHI U TIOJIHOJIBI (KOTOpPBIE, IPHU HEOOXOAUMOCTH, MOTYT TaKKe
OBITh 3aMelIeHbl, 00Pa30BbIBATH MPOCTON M/WIIM CIOXKHBIA 3(HpP), KETOHBI (TaKHE Kak
alleTOH, METIJI3THIKETOH, METUIIM300y THIIKETOH WUJIM LHUKJIOT€KCAHOH), CIIOJKHBIE 3P
(BKJIFOHUAST YKUPBI U Maciia) U (TIoJIn)3(Upbl, HE3aMELIEeHHbIE U 3aMELIeHHbIE AMHIHBI, aMHIbI
(Takme kak AuMeTUI(GOpPMaMHT), TAKTaMBbI (Takue Kak N-aJKHITHPPOIUIOHBI) U JTAKTOHBL,
cynb(oHBI 1 CyIb(OKCHABI (Takue Kak AUMeTHIICYIbdokcua). Hocutenem Takxke MOXKeT
SIBJISITbCST COKFDKEHHBIM Ta30BBIH pa30aBUTENb T.€. KHUIAKOCTb, KOTOpasl MPH OOBIYHOM
TEMIIEpaType U OOBIMHOM JaBIICHHH HAXOAUTCS B Ta3000pa3sHOM COCTOSIHUH, HAIpUMeEp,
a3pO30JIbHBIE TPOIIEIUIEHTHI, TAKUE KaK TaJlOreHyIJeBOAOPOAbl, OyTaH, MPOMaH, a30T U

AUOKCHUA yrjepoaa. KonugecTso HOCHUTEJIS, KaK IPaBUJIO, HAXOAUTCS B AUAIIA30HE 1 -
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99,99%, mpenmnouturenbHO S - 99,9%, Oonee mpeamnoututensHo 10 - 99,5%, Haubonee

npeanoutuTesbHo 20 - 99 mac.% KOMITO3ULIUH.

ITOBEpXHOCTHO-aKTUBHOE BEINECTBO MOJKET MPENACTABIATh COOONW HMOHHOE
(KaTHOHHOE MJIM aHMOHHOE) WJIM HEMOHHOE MTOBEPXHOCTHO-aKTHBHOE BEIIECTBO, TAKOE KaK
VOHHBI WJIM HEMOHHBI 3MyJbrarop(-bl), NeHooOpaszoBaTelnb(-u), aucreprarop(-bl),
CMauMBAKOIINK areHT(-bl) W JEOOble MX cMmecH. IIpuMepsl TaKMX COOTBETCTBYIOIIUX
TIOBEPXHOCTHO-AKTUBHBIX BEINECTB BKIIFOYAIOT, MOMUMO MPOYEro, CONU MOIHAKPUIOBON
KUCJIOTBL, COJIM  JIMTHOCYJIb(OHOBOH  KHCIOTBI, CONMH  (DEHOJICYJIb(OHOBOH WM
Ha(TaneHCyIb(OHOBON KUCIIOTHI, MOJMKOHAEHCATHI STHJIEH- W/HWJIH TPOMWISHOKCHIA C
JKUPHBIMH CIMPTAMU WM C SKUPHBIMH KHCJIOTAMH, WJIH C aMHHAMH JKHPHOTO psiaa
(cnoxHble 3(UpPbI  TONHOKCHATHIEHA U JKHPHOW KHCJIOTBL, TPOCTbie SPUPHI
NOJIMOKCHATHIEHA M JKUPHOrO  COMPTA,  HANpUMep,  MPOCTbie  3(HUPbHI
AITKWJIAPWITTOJTUTIIMKOIIS ), 3aMeleHHbIe (PeHONBI (TIPEATIOUTHTENPHO ANKHII(PEHOIbI WIH
apundenonsr), comu 3PUPOB CyIb(POSHTAPHOW KUCIOTHL, TPOU3BOAHBIC TAaypHHA
(MpeamouTHTENHLHO AITKWJITAyPaThl), 3¢ upsI docdoproit KUCJIOTbI
MOJIN3TOKCHJIMPOBAHHBIX CIUPTOB WM (PEHOJIOB, 3(PUpPbI KUPHOW KHUCJIOTHI MOJHOJIOB,
NPOM3BOJHBIE COENUWHEHWH, copepkamme Cyibdarsl, CcyiabpoHaTel U  (docdarsl,
(Hanpumep, anKWICYyNb(pOHATHL, ANKHWICYJIb(AThl, apWICYJIb(pOHAT]) U OEJIKOBbIE
TUAPOJIM3ATHL, JIUTHOCYJIb(MUTHBIN IETOK 1 METWILEIUIoN03a. [1oBepXHOCTHO-aKTUBHOE
BELIECTBO OOBIYHO HCHOJIB3YEeTCs, KOTZla COGAMHEHUE M3 KOMOMHALMKM COEJMHEHUH IO
M300pETeHNI0O W/WIIM  HOCHUTENIb HEPAaCTBOPMMBI B  BOZAE, HO MPUMEHSIOTCS C
UCTIONIb30BaHMEeM BOAbL. ECiIM OHM NPHUCYTCTBYIOT, TO KOJHUYECTBO MOBEPXHOCTHO-

AKTUBHBIX BELLECTB OOBIYHO cocTaBiisieT 5 - 40 mac.% oT 00Lel MacChl KOMITO3ULIMN.

prrI/Ie NpUMEPBI COOTBETCTBYIOINUX BCIIOMOTAaTCJIbHBIX BEIICCTB BKIIHOYAKOT

BOOOOTTAJKUBAOIIUE ar€¢HThI, CUKKATHUBbBI, CBA3YIOIIHUE BEIICCTBA (aHFeSI/IBbI, BELIECTBA
IUSl TIOBBILIIEHUS] KJIEHKOCTH, 3aKPEruTeH, TaKHe KakK KapOOKCHMETHIIIIEIIFOI03a,
HaTypaJibHbIE M CHHTETUYECKUE TIOJIUMEPHI B (hOpME TIOPOIIKOB, TPAHYJ MIIH JIATEKCHBIX
I[I/ICHepCI/II\/'I, TAKHUC Kak FYMMI/Iapa6I/IK, OJIUBUHWIOBBIN CIIUPT U MOJIMBUHUIIALICTAT,
HaTypasbHble (Qocoaumuapl, Takue Kak He(aJuHbl U JEUUTUHBI U CHHTETHYECKHE
(1)OC(1)OJ'II/IHI/IIH:;I, NOJIMBUHUIIIIUPPOJIUAOH, TOJUBUHUIIALICTAT, OJIUBUHUIIOBBIN CIIMPT U
TWJI03a), 3arycTureny, crabmau3aTopbl  (Hampumep, CTaOWIM3aTOpPbl  XOJIONA,
KOHCEPBAHTBI, AHTUOKCUAHTBI, CBCT! OCTa6I/IJ'II/ISaTOpr WK APYTrUue€ ar€HThl, yaydllaromue

XUMUYECKYI0 H/UIH (PU3HUECKYIO CTAOMIIBHOCTD), KPACUTENHN WM IMUTMEHTHI (TaKue Kak



17

HeOpl"aHI/ILIeCKI/Ie IMUTMCHTBDI, Haan/IMep, OKCH I KEJI€3a, OKCHUI TUTaHa U 6epJ'II/IHCKa${ CHHDb,
OpraHWYeCKHe KpAaCHTEIM, HampuMmep, alu3apuH, a3o- ¢ (PTATOLUAHUHOBBIC
MeTaJTMYECKUE KPACUTENTH), TIEHOTaCUTENN (HAIpUMep, CUJIMKOHOBBIE MEHOTACHTENN U
creapar MarHus), KOHCEpBaHTbI (Hampumep, auxjopdeH u nonydopmanis OSH3HIOBOTO
CMUpPTa), BTOPUYHBIE 3aryCTUTEN (IIPOU3BOHBIE LIEJUTOJIO3bI, MPOU3BOIHBIE aKPUIIOBOM
KHCJIOTBI, KCaHTaH, MOAU(HUIMPOBAHHbIE TJIHHBI M TOHKOM3MEJbYEHHBIA IHOKCHUI
KpPEeMHHsI), KJIeHKHe BeIecTBa, TMOOEPEeNJIMHbI M TEXHOJOTHYECKHE BCIIOMOTraTEIbHBIC
CpPENCTBa, MUHEPAJIbHBIE U PACTUTEJbHBIE Mac/ia, apOMaTH3HPYIOIIHE BEIECTBA, BOCKH,
nUTaTebHbIE BELIECTBA (BKJIFOYAsh MUKPOIJIEMEHTHI, TAKHE KaK COJIM JKEJe3a, MapraHIia,
Oopa, memu, kobanmbTa, MOJMOAEHA W LMHK), 3alIUTHBIE KOJUIOWUIbL, TUKCOTPOITHBIE

BEIIECTBA, ICHETPAHTBI, CCKBECTPAHTDI U KOMHJ’IGKCOO6pa30BaTeJ'II/I.

BbiOOp BCIIOMOraTeNpHBIX BEIIECTB 3aBUCHT OT MPENNONaraeMoro crocoba
NPUMEHEHNs KOMOMHALINH COEIMHEHUH 110 M300PETEeHHI0 W/WITH OT (PU3NYECKUX CBOHCTB.
Kpome Toro, BcrioMorarenbHble BEIECTBA MOTYT ObITh BBIOPAHBI TAKMM 00Pa3oM, YTOOBI
NpUaTh ONpENeNieHHbIe CBOHCTBA (TEXHUUYECKHE, (PU3MUECKHe W/HIN OHOJOTrHYeCcKHe
CBOICTBA) TpenapaTHBHbIM (POpPMaM/KOMIOZULUAM WM (popMam IJisl MCIIOJb30BAHMUS,
NOJYyYeHHbIM M3 Takux  coexuHeHud. Ilyrem  BbiOOpa  COOTBETCTBYIOLIHMX
BCIIOMOTATENbHBIX BELIECTB MOXKHO H3rOTABIMBATH KOMIIO3UIIMH B 3aBHCUMOCTH OT

KOHKPETHBIX MOTPEOHOCTEH.

Kommnosuist Moxker ObITh B Jt000H OOBIMHON (popme, Takol Kak pacTBOP
(HanpuMep, BOAHBIN PACTBOP), IMYJIBCHSI, CMAUHBAEMbIN TTOPOLLIOK, CYCIIEH3Hs HA BOTHOMN
WIM MAaCJIsIHOM OCHOBE, MOPOUIOK, IBbUIEBUAHBIM Ipernapar, Iacra, pacTBOPUMBIH
TIOPOILOK, PaCTBOPHMbIE IPaHYJIbI, TPAHYJIbI U1 Pa30pOCHOTO BHECEHUS, KOHLIEHTPATHI
CYCIIOOMYJIbCUM, HATypajbHble WJIM CHHTETUYECKHE IPOAYKTHI, IPOMNUTAHHBIE
KOMOHMHAIMEH COCIMHEHHH 10 M300pETeHHIO, YIOOPEHUsI, a TaKyK€ MUKPOKATICYJISILHH B
nonmuMepHoM  BemiecTBe. KomOuHanmss coemuHeHMH 10 HM300pPETEHHIO  MOXKET

NPUCYTCTBOBATH B JOPME CYCIIEH3UH, IMYJIbCHHU TN PacTBOPA.

[IpenapartuBHble (OPMBI MOTYT OBITH TOJYYEHbI H3BECTHBIMU CIIOCOOAMHU,
HATpuMep, MyTeM CMELIUBAHHS AKTUBHBIX WHIPENUEHTOB MO MEHbBINEH Mepe C OTHHM

BCIIOMOT'aTCJIbHBIM BEIICCTBOM.

KOMHOSI/ILII/ISI MOXET MNPEAOCTABIIATHCA KOHCUHOMY IIOJIb30OBATCIIIO B BUIAC

npemnapara, roroBoro K JMNOIPUMECHCHUIKO, T.€. KOMIIO3ULIMKM MOIYyT HAHOCHUTBCA
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HEMIOCPECACTBEHHO HA PACTCHHSA WM CEMCHA C IMOMOINbIO NOAXOAALICTO YCTpOﬁCTBa,
TAKOIr'o KakK OINPBICKUBATCIIb UJIN PACTIBLUIUTECIIb. B kauecte AJIbTCPHATHUBbI, KOMITO3ULIUN
MOT'yT IPE€AOCTABIIATHCS KOHEYHOMY IMOJIB30BATEIIIO B BUAC KOHLICHTPATOB, KOTOPBIC NEPE

HCIIOJIb30BAHUECM HeO6XO)II/IMO p836aBJI$ITb, NpeaArnoOITUTCIIbHO BOJIOM.

[IpenaparuBHbie Gopmer 00baHO comepskar ot 0,01 mo 99 mac.%, ot 0,05 mo 98
mac.%, npeanoururenbHo oT 0,1 1o 95 mac.%, Oosee npennoututenbHo oT 0,5 10 90%,
HaunOosiee npeanoutuTesibHO OT 1 10 80 Mac.% KOMOWMHALIMU COeMUHEHMI HACTOSIIErO
u3o0pereHusi. ECiu KOMITO3UIMSI CONEPKUT ABa WM OOjiee aKTUBHBIX HMHIPEIMEHTA,
yKa3aHHbIE TUATIA30HbI OTHOCSTCS K OOIIEMY KOJUYECTBY KOMOWHALIMK COEIMHEHUH IO

HACTOSIIIEMY U300PETEHHIO.

OxapakTepr30BaHHbIE BBILIE MPENapaTUBHbBIE (POPMBI MOT'YT HCIIOIB30BATHCS IS
OoppObI € HEXENaTeNbHBIMH MHKPOOPTaHM3MaMH 3a CUET WX HAHECEHUS Ha

MHKPOOPTaHU3MbI H/HIJIN UX PaioH paclipOCTPAHEHUS.

B OnHOM KOHKpPETHOM BapHaHTE OCYLIECTBJICHUS H300peTeHHs KOMOMHALUS
COEMHEHUI TPEAOCTaBIACTC B pacmblUisieMol (opme, MO3BONSIOIIEH HAHOCHTH €€
pacrnbuleHHEeM. B 1aHHOM BapuaHTe OCYLIECTBIIEHHsS] KOMOWHALNS COEAMHEHUH COTJIACHO
U300pETEHNI0  MPENOCTABISIETCs B BHAE  KOMIIO3ULMM/TIpENapaTuBHOW  (pOpMBI,
BKJIFOYAIOLIEH aKTUBHbBIE MHTPEAUEHTBI U [0 MEHbIIEH MEPe ONUH MOAXOASAIINMN KUJKUNA

HOCHTCIIb.

[Momxonsmue SKUOKUE HOCUTEIH MPEANOYTHTENbHO BBIOMPAIOT W3  BOJBI
OpPraHUYeCKUX pacTBOpUTENIed W MX KOMOWHAIMK. boyiee NpenrnouTHUTENbHO KUIKHIA

HOCHUTECIIb TIPEACTABIACT coboii BOAY WK CMECH BOAbI U OPraHUYCCKOTO PaCTBOPUTEIIA.

HpeHHOIITI/ITeJIbeIMI/I NMOAXOAAIINMU OPTraHUYCCKUMU PACTBOPUTEIISAMUA ABJIAIOTCA

PacTBOPUTEIH, KOTOpPbIE y3ke ObLIN OMUCAHBI BBIIIIE.

KonuuecTBo KUIKOrO HOCUTENS, KaK MPAaBWIIO, HAXOMUTCS B auanasoHe 1 -
99,99%, mpennouturenbHO S - 99,9%, Oonee mpeanoututensHo 10 - 99,5%, Haubonee

npeanoutuTesbHo 20 - 99 mac.% KOMITO3ULIUH.

[IpenmouTurenbHO, YTOOBI pacblIsieMast KOMITO3HLINS TOTIOIHUTEIBHO COZlepIKalia
0 MEHbUIEW Mepe OOHO IOBEPXHOCTHO-aKTUBHOE BelecTso. Illoaxomsamue
MIOBEPXHOCTHO-aKTHBHbIE BEIEeCTBa OMMcaHbl Bbile. Crofa TakXke MOXKET BXOAUTH IO
KpalHell Mepe OOMH IOMOJHUTEIbHBbIM BCIIOMOTaTENIbHBIA 3JIEMEHT, KaK OTMEYalloCh

BBIIIEC.



19

IlpeanouyrurensHO, pacnbulsieMass KOMIIO3MLIMS — NPEACTABI€HA B BHJE
SMyJIBTUPYEMOrO  KOHLEHTpaTra WM  CyCIIEH3MOHHOTO  KOHLEHTpara, Oosnee
MPEANOYTUTENBHO 3MYJIBIUPYEMOIrO KOHLIEHTPATa, COAEPKALEro aKTUBHbBIE HHIPEAUEHTHI
B oOmem kommuectBe oT 20 mo 400 r/m, mpepmoururensHo ot 40 mo 200 r/n, wnmm
CYCIIEH3MOHHOTO KOHLIEHTPAaTa, COJEpIKaIero AakTHBHbIE MHIPEAMEHThl B O0IIEeM

konmuuectse oT 50 1o 500 r/n, mpeanourutenasHo ot 100 o 400 /.

ITony4yenue ykazaHHBIX KOHLIEHTPATOB XOPOIIO U3BECTHO CHELIUMATIUCTAM B TaHHON
obnactu. Hampumep, smysbrupyemeie KoHIeHTpatbl (DK) MOKHO MONy4YHTH MyTeM
PACTBOPEHMSI JKEJIAEMOr0 KOJIMYECTBA AKTUBHBIX MHIPEANEHTOB, Hanpumep, ot 20 1o 400
r Ha uTp KoHueHTpara u oT 50 1o 100 r Ha TUTP KOHLIEHTpATa MO KPaiHeH Mepe OJHOrOo
MOBEPXHOCTHO-aKTHUBHOI'O  BEIIECTBA B HEPAaCTBOPUMOM B BOJAE OPraHUYECKOM
pacTBOpUTENie, HANpUMEp, B apOMaTHYECKOM YIJIEBOAOPOAE WIH BOAOPACTBOPHUMOM
OpPraHMYEeCKOM  pacTtBopuTene,  Hampumep,  N-meTwr-2-muppoimunoH  (NMP),
aumetwicynbpokcun (AMCO), v-Oytuponakron. CycnensuonHbie kKoHIEeHTpaThl (CK)
MOJKHO MOJY4YUTh MyTEM CMELIMBAHMS JKE€JIAEMOr0 KOJIMYECTBA aKTUBHBIX UHIPEIUEHTOB,
Hanpumep, ot 50 1o 500 r Ha suTp KoHUeHTpata, OT 20 1o 100 r Ha IUTP KOHLIEHTpaTa Mo
KpaliHel Mepe OAHOr0 MOBEPXHOCTHO-aKTMBHOrO Bewectsa U OoT 1 no 20 r Ha jutp
KOHLIEHTpaTa MO KpaliHeH Mepe OIHOIO CBS3YIOLIEro BELIeCTBA W/WIM BTOPUYHOIO

3aryCTuTes1 U CyCriCHAUPOBAHUA 3TOH CMeCH B BOJIE.

IIpennouTurenbHO, Nepes HAHECEHHEM YKa3aHHBIX KOHLIEHTPATOB Ha pPacTeHUE
WJIH €0 YaCTh KOHLIEHTPAT pa30aBisitoT BOAOI. bonee mpennouTiTensHo, My JIbrupyeMbli
KOHLIEHTPAT WU CyCIIEH3UOHHBII KOHLIEHTPAT CMEIINBAIOT C BOIOH B TAKOM KOJIMUECTBE,
YTOOBI MOJYYUTh OO0 KOHLIEHTPALIMIO AKTUBHBIX MHIPEIUEHTOB B MIOJYUYEHHOH CMEeCH

ot 0,1 no 5, npennoututensHo ot 0,2 10 2, Oonee npennoutuTebHO OT 0,25 no 1 /1.
JononnumensHovie akmusHvie unepeOUeHnvl

KomOuHaumm coequHeHn Mo HacTosIIeMy H300PETEHHUI0 MOTYT HCIIOIb30BAThCS
B OTZIENIbHOCTH WJIM B BU/I€ KOMITO3ULIUH / TIpETapaTUBHBIX (JOPM M MOTYT CMEIITNBATHCS C
JOTOJHUTEIbHBIMU W3BECTHBIMH  AKTUBHBIMH WUHIPEAUECHTaMU, HanpUMep,
OakTepunMaaMy, akapUUHUAaMH, HEMATOLMAAMU WM WHCEKTHULMIAMU C LENbI0 TaKHM
o0pa3oM pacUIMpHUTh, HANPHUMEP, CIEKTP AKTUBHOCTH WM MNPENOTBPATUTH pPa3BUTHE

CTOMKOCTH.
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HpI/IMeHI/IMbIe BELICCTBA AJId HUCIOJB30BaHHSA B CMECHU BKIIHOYANOT, HAIPUMED,
WHCCKTULUADBI, aKApULUAbI, HCMATOLUABI, a TAKXKE 6aKTepI/ILII/II[I:>I (TaK)Ke CM. CHpaBO‘{HI/IK

NeCTULUNIOB, 14-e u3nanue).

Taxxke BO3MOMKHBI CMECH C WHBIMH H3BECTHBIMU AKTHBHBIMHU HUHIPECOANECHTAMU,
TaKUMH KaK Fep6I/IL[I/I)1bI, Wk C ynO6peHI/I${MI/I WK PEryJIATOpaMUu poOCTa, aHTUAOTaAMU

W/WA CUTHAJIBHBIMHA X UMUYECKUMH BCILICCTBAMMU.

B kayecTBe mNpHMEPOB AareHTOB OHMOJIOTHYECKOH OOpBOBL, KOTOPBIE MOXKHO
UCIIOJIb30BaTh B COYETAHHMM C KOMOMHAIIMSMHU COENUHEHHH MO HM300pPETEeHHIO, MOKHO

NPUBECTHU CIIEAYIOLINE:
(A) ArTubakTepraibHble areHThI, BBIOPAHHBIC M3 TPYIIIIHL:

(A1) Oaxrepun, takue kak (Al.l) Bacillus subtilis, B 4acTHOCTH, ITaMM
QST713/AQ713 (moctynubiii B Bume SERENADE OPTI wniun SERENADE ASO
npomsBoacTea kommnannu Bayer CropScience LP, CIIA, umeromuii HoMep aocTtymna
NRRL B21661 u omnucannbii B marente CIHA Ne 6,060,051) ; (Al.2) Bacillus
amyloliquefaciens, B yactHocTy, mrtamMm D747 (moctynHeiii B Buge Double Nickel™
npomssoacTea komnanuu Certis, CIIIA, umerommii Homep noctyna FERM BP-8234 u
onucanHbIi B matente CHIA Ne 7094592); (A1.3) Bacillus pumilus, B 4aCTHOCTH, IITaMM
BU F-33 (umerouuii Homep nocryna NRRL 50185); (A1.4) Bacillus subtilis var. utamm
amyloliquefaciens FZB24 (pnocrynueiii B Buae Taegro® mpoH3BOACTBA KOMITAHUH
Novozymes, CIITA); (A1.5) urramm Paenibacillus sp., umeromuii Homep noctyna NRRL
B-50972 wnun Homep noctyma NRRL B-67129 u onucanHblli B MeEXAyHapOIHOU
nateHTHOH nmyonukauuu Ne WO 2016/154297; u

(A2) rpubnr, Takme xak (A2.1) Aureobasidium pullulans, B 4dacTHOCTH,
6nmacrociopsl mramma DSM14940; (A2.2) bnacrocniopel Aureobasidium pullulans
mtamma DSM 14941; (A2.3) Aureobasidium pullulans, B vacTHOCTH, cMecu OJacTocrop

mramMmmoB DSM 14940 u DSM 14941
(B) buonoruueckue QyHruunuabl, BHIOPAHHbBIE U3 TPYIIIIHL:

(B1) Oaxrepun, nanpumep, (Bl.1) Bacillus subfilis, B 4acTHOCTH, IITaMM
QST713/AQ713 (moctymubiii B Bune SERENADE OPTI wmm SERENADE ASO
npomsBoacTea kommnannu Bayer CropScience LP, CIIA, umeromuii HOMep AoCTyma

NRRL B21661 u onucannsiii B narente CLIA Ne 6060051); (B1.2) Bacillus pumilus, B

gactHocTH, ITamMm QST2808 (moctynHsiii B Buge SONATA® npon3BoacTBa KOMIAHUU



21

Bayer CropScience LP, CIIIA, umeromuii Homep noctyna NRRL B-30087 u onucaHHbIi
B mateHte CIIHA Ne 6245551); (B1.3) Bacillus pumilus, B yactHocTH, mtamm GB34
(moctynnbiii B Bune Yield Shield® mpoussoacrea xommanun Bayer AG, I'epmanus);
(B1.4) Bacillus pumilus, B wactHoctn, mramm BU F-33 (umeromuit Homep nocryma
NRRL 50185); (B1.5) Bacillus amyloliquefaciens, B uactHOocTH, wmTamMmm D747
(moctynnbiii B Buae Double Nickel™ npousBoactsa komnanuu Certis, CIIIA, umerormmii
Homep noctyna FERM BP-8234 u onucannsiii B marente CIIIA Ne 7094592); (B1.6)
Bacillus subtilis Y1336 (nocrynubiii B Bune BIOBAC® WP npou3BoACTBa KOMITAHUU
Bion-Tech, TaiiBanb, 3aperucTpupoBaH kak Ouojorundeckuii GpyHrumun Ha TaiiBane mox
perucTpauuoOHHbBIMU HoOMepamu 4764, 5454, 5096 u 5277), (B1.7) wramm Bacillus
amyloliquefaciens mtamm MBI 600 (mocrynssiii B Bune SUBTILEX mpoussoxncTsa
xommanuu BASF, IIserwst); (B1.8) wramm Bacillus subtilis GBO3 (noctynHblid B BUzie
Kodiak® npomnssoncrsa kommanuu Bayer AG, repmanmust); (B1.9) Bacillus subtilis var.
amyloliquefaciens mtamm FZB24 (noctynssiii B Buge Novozymes Biologicals Inc.,
npou3BOACTBa kKoMmaHuu Salem, Bupkunus, nmn komnaanu Syngenta Crop Protection,
LLC, I'puncoopo, Cesepnas Kapomuna, B kadectBe ¢yHrnumaa TAEGRO® wunm
TAEGRO® ECO (perucrpaunonssiii Homep EPA 70127-5); (B1.10) Bacillus mycoides,
u3oiaT J (noctynex B Bune BmJ TGAI unmu WG npoussoactsa komnanuu Certis, CIITA);
(B1.11) Bacillus licheniformis, B wactHoctu, mrtamMm SB3086 (moctymeH B Buze
EcoGuard TM Biofungicide u Green Releaf mpoussoacrsa komnanuu Novozymes);
(B1.12) wramm Paenibacillus sp., nmeromuii Homep noctyna NRRL B-50972 nnu Homep
noctyna NRRL B-67129 u onvcaHHbIi B MEXIyHApOIHON MaTeHTHON myOiukamu Ne

WO 2016/154297.

B HEKOTOpBIX BapuaHTaxX peaTu3aluy H300PETeHUs areHT OUOJIOrHYeCKOi OOPBOBI
npencrasisier coboit wramm Bacillus subtilis vim Bacillus amyloliquefaciens, xoropbiii
MPOM3BOUT COENUHEHHE THITA (DEHTHLIMHA WU IJTUITACTATHHA, COSTMHEHNE THITA UTYPUHA
/WM coenuHeHne Tuna cypdaktura. [ momydeHus: TOTOJHUTENBHOW WH(pOpMau
CM. cleayrouyro o030pHyro crareto: Ongena, M., et al., «Jlumomenmruasl Bacillus:
VYHuBepcaibHOe OpykHe Uil OWOKOHTpOJNsE Oonie3Hell pactenuit»y, «TeHmeHOWM B
mukpobuonorum», Tom 16, Ne 3, mapr 2008 r., ctp. 115-125. Irammer Bacillus,
CTIOCOOHBIE TPOM3BOIUTH JIUIIOMENTHABIL, BKIIOUAOT Itamm Bacillus subtilis QST713
(moctynnbiii B Bue SERENADE OPTI unu SERENADE ASO npon3BoacTsa KOMIaHHU
Bayer CropScience LP, CIIIA, umeromuii Homep nocryna NRRL B21661 u onucanHbIii B
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narenre CIA Ne 6,060,051), mrramm Bacillus amyloliquefaciens D747 (noctynHslil B
Buze Double Nickel™, npoussoacrea komnannu Certis, CIIIA, nmeromuii Homep nocrtymna
FERM BP-8234 u onmcannsiii B marente CIIA Ne 7,094,592); Bacillus subtilis MBI600
(moctynsbiii B Bune SUBTILEX® npoussoncrsa komnanuu Becker Underwood, CIITA
EPA Reg. No. 71840-8); Bacillus subtilis Y1336 (moctynubiii B Bune BIOBAC® WP
npousBoacTBa kommnanuu Bion-Tech, TaiiBaHb, 3aperucTpupoBaH Kak OMOJOTHYECKHIA
¢yuruun Ha TaiiBaHe MOA PerMCTpalMOHHBIMU HOMepamu 4764, 5454, 5096 u 5277),
Bacillus amyloliquefaciens, B w4actHocTH, mTamMm FZB42 (mocTtynmHblii B BuUIe
RHIZOVITAL® npoussonctea komnanuu ABITEP, I'epmanun); u Bacillus subftilis var.
amyloliquefaciens FZB24 (moctynHblii B BUAE MPOM3BOACTBA KOMMAaHUH Novozymes
Biologicals Inc., Canem, Bupmxunus, umin kommanun Syngenta Crop Protection, LLC,
I'punacbopo, Ceseprast Kaponuna, B Bune pyaruunga TAEGRO® i TAEGRO® ECO
(peructparmionnsiii Homep EPA 70127-5); u

(B2) rpubsl, Hanpumep: (B2.1) Coniothyrium minitans, B 9aCTHOCTH, IITaMM
CON/M/91-8 (Homep moctyma DSM-9660; nampumep, Contans® mnpousBoacTsa
xommanuu Bayer); (B2.2) Metschnikowia fructicola, 8 wactnoctn, mramm NRRL Y-
30752 (manpumep, Shemer®); (B2.3) Microsphaeropsis ochracea (Hanpumep, Microx®
npous3BoAcTBa Kommnanuu Prophyta); (B2.5) Trichoderma spp., skmouas Trichoderma
atroviride, mramm SC1, onucanHbiii B MexxnyHaponHo 3asske Ne PCT/IT2008/000196);
(B2.6) Trichoderma harzianum rifai, mramm KRL-AG2 (Taxke U3BECTHBIN KaK IITAMM
T-22, /ATCC 208479, nanpumep, PLANTSHIELD T-22G, Rootshield® u TurfShield
npomsBoacTea komnanuu BioWorks, CIIA); (B2.14) Gliocladium roseum, mramm 321U
npomsBoacTea kommanuu W .F. Stoneman Company LLC; (B2.35) Talaromyces flavus,
wramm V117b; (B2.36) Trichoderma asperellum, mramm ICC 012 npousBoxacTsa
xommanuu Isagro; (B2.37) Trichoderma asperellum, mramm SKT-1 (manpumep, ECO-
HOPE® mnpoussoncrsa kommanuu Kumiai Chemical Industry); (B2.38) 7richoderma
atroviride, mramm CNCM 1-1237 (manpumep, Esquive® WP npousBoacTsa KOMIaHUH
Agrauxine, @panuus); (B2.39) Trichoderma atroviride, mramm Ne. V08/002387; (B2.40)
Trichoderma atroviride, mramm NMI Ne. V08/002388; (B2.41) Trichoderma atroviride,
mramMmm NMI Ne. V08/002389; (B2.42) Trichoderma atroviride, mtamm NMI Ne.
V08/002390; (B2.43) Trichoderma atroviride, mramm LCS52 (nanmpumep, Tenet
npomsBoacTBa kommaHun Agrimm Technologies Limited);, (B2.44) Trichoderma

atroviride, mramm ATCC 20476 (IMI 206040); (B2.45) Trichoderma atroviride, mramm
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T11 (IMI352941/CECT20498), (B2.46) Trichoderma harmatum; (B2.47) Trichoderma
harzianum, (B2.48) Trichoderma harzianum rifai T39 (nanpumep, Trichodex®
npomsBoacTBa kommnanuu Makhteshim, CHIA); (B2.49) Irichoderma harzianum, B
yacTHoctH, mwTamMmm KD (manpumep, 7richoplus npousBoacTBa xommanuu Biological
Control Products, SA (mpuobperen Becker Underwood)), (B2.50) TIrichoderma
harzianum, wrtamm ITEM 908 (mampumep, Trianum-P mnpousBoncTBa KOMIIAHUH
Koppert); (B2.51) Trichoderma harzianum, wmramm TH35 (manpumep, Root-Pro
npomsBoacTBa kommnannu Mycontrol), (B2.52) Trichoderma virens (Taxke M3BECTHBIN
xak Gliocladium virens), B vactHoctn, mramm GL-21 (manpumep, SoilGard 12G
npomBoacrea kommnanuu Certis, CIIIA); (B2.53) Trichoderma viride, mtamm TV1
(manmpumep, Trianum-P npomsBoncrsa kommanun Koppert), (B2.54) Ampelomyces
quisqualis, B vactHOCTH, TaMM AQ 10 (Hanmpumep, AQ 10® npon3BOACTBa KOMITAHHH
IntrachemBio Italia); (B2.56) Aureobasidium pullulans, B vactrHOCTH, ONacTOCHOpHI
mramma DSM14940; (B2.57) Aureobasidium pullulans, B wacTHOCTH, 01acTOCHIOPHI
mramma DSM 14941, (B2.58) Aureobasidium pullulans, B dactHOCTH, CMecH
6nacrocniop mrammoB DSM 14940 u DSM 14941 (nanpumep, Botector® npoussoacraa
kommanun bio-ferm, CH), (B2.64) Cladosporium cladosporioides, mramm H39
(mpomsBoacta kommanuu Stichting Dienst Landbouwkundig Onderzoek); (B2.69)
Gliocladium catenulatum (Cunonum: Clonostachys rosea f. catenulate) mramm J1446
(narpumep, Prestop® mnpoussoactea komnanuu AgBio Inc., a Ttaxke, Hampumep,
Primastop® npoussoactsa komnanuu Kemira Agro Oy); (B2.70) Lecanicillium lecanii
(panee wsBecTHBId Kak Verticillium lecanii) conidia mramma KVO01 (Hampumep,
Vertalec® mpousBoncrBa  kommanun — Koppert/Arysta), (B2.71)  Penicillium
vermiculatum; (B2.72) Pichia anomala, mramm WRL-076 (NRRL Y-30842); (B2.75)
Trichoderma atroviride, mramm SKT-1 (FERM P-16510); (B2.76) Trichoderma
atroviride, mtamm SKT-2 (FERM P-16511); (B2.77) Trichoderma atroviride, mramm
SKT-3 (FERM P-17021); (B2.78) Trichoderma gamsii (panee 1. viride), mramm ICC080
(IMICC 392151 CABI, nanpumep, BioDerma npoussoncrsa kommanuu AGROBIOSOL
DE MEXICO, S.A. DE C.V.), (B2.79) Trichoderma harzianum, mramm DB 103
(manpumep, T-Gro 7456 npoussoactsa komnanuu Dagutat Biolab); (B2.80) 7richoderma
polysporum, mramm IMI 206039 (marmpumep, Binab TF WP npousBoacTtsa koMmanuu
BINAB Bio-Innovation AB, IlIsenus); (B2.81) Trichoderma stromaticum (Hanpumep,
Tricovab npoussoncrea kommanuu Ceplac, bpasunus); (B2.83) Ulocladium oudemansii,

B yactHoctH, mtamMm HRU3 (Hanpumep, Botry-Zen® npoussoacrsa komnanuu Botry-
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Zen Ltd, Hosas 3enannus), (B2.84) Verticillium albo-atrum (paunee V. dahliae), mramm
WCS850 (CBS 276.92; nanpumep, Dutch Trig mpoussoncrsa xommanun Tree Care
Innovations); (B2.86) Verticillium chlamydosporium, (B2.87) cmecn mrTamma
Trichoderma asperellum 1ICC 012 u mwramma 7richoderma gamsii ICC 080 (mponykr,
u3BecTHbIH, Hanpumep, kak BIO-TAMTM npoussoncrsa komnanuu Bayer CropScience
LP, CIIA).

B KkaudecTBe IOMONHUTENBHBIX MPUMEPOB AareHTOB OHOJIOrUYeckoil OOpbOBI,
KOTOpblE MOJKHO WKCIIOJIb30BaTh B COYETAHMM C KOMOHWHAIMEW COeNMHEHHWH TI0

M300pETEHHUIO, MOJKHO MPUBECTH CIENYIOIIHUE:

OakTepuu, BRIOpAHHBIE U3 TPYIIIbI, COCTOsAeH U3 Bacillus cereus, B yacTHoCTH, B.
cereus, utamMm CNCM 1-1562 u Bacillus firmus, mramm 1-1582 (Homep noctyma CNCM
1-1582), Bacillus subftilis, mramm OST 30002 (Homep noctyna NRRL B-50421), Bacillus
thuringiensis, B 4acTHOCTH, B. thuringiensis nonsun israelensis (ceporun H-14), mramm
AMO65-52 (womep noctyna ATCC 1276), B. thuringiensis subsp. aizawai, B 4aCTHOCTH,
mramm ABTS-1857 (SD-1372), B. thuringiensis subsp. kurstaki mramm HD-1, B.
thuringiensis subsp. tenebrionis mwramm NB 176 (SD-5428), Pasteuria penetrans,
Pasteuria spp. (mematona Rotylenchulus reniformis)-PR3 (Homep noctyma ATCC SD-
5834), wramm Streptomyces microflavus AQ6121 (= QRD 31.013, NRRL B-50550) u
wramm Streptomyces galbus AQ 6047 (Homep nocryna NRRL 30232);

rpuOBI M APOXCKH, BHIOPAHHBIE U3 TPYIIIIBI, COCTOsILIEH U3 Beauveria bassiana, B
yactHocTH, mTtamma ATCC 74040, Lecanicillium spp., B yactHocTH, mtamma HRO LEC
12, Metarhizium anisopliae, B vactHocTH, mtamma FS52 (DSM3884 wiu ATCC 90448),
Paecilomyces fumosoroseus (B HacTosiiuee Bpemsi: Isaria fumosorosea), B 4aCTHOCTH,
mramm IFPC 200613 wnm mramm Apopka 97 (Homep nmoctyma ATCC 20874), u
Paecilomyces lilacinus, B vactrocTy, uramm P.lilacinus 251 (AGAL 89/030550);

BUPYCHI, BbIOpaHHbIE W3 TPYMIbL, coctosmell u3 Adoxophyes orana (xenras
muctoBepTka) Bupyc rpanyiesa (GV), Cydia pomonella (nnogoxopka sibaodHas) BUPYC
rpanynesa (GV), Helicoverpa armigera (XJOTKOBAasi COBKa) BUPYC SIIEPHOTO MOJIU3APO3a
(NPV), Spodoptera exigua (csexnoBuunas coka) mNPV, Spodoptera frugiperda
(ocennsist coBka) mNPV u Spodoptera littoralis (apprxanckast XJIONKOBast TUCTOBEPTKA)

NPV.
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OakTepun U TPUOBI, KOTOPBIE MOTYT OBITh TOOABJICHBI B KAUE€CTBE MHOKYJISTHTA K
PacTEeHUsIM, YacTsIM PACTEHUH WJIM OpraHaM pPacTeHWH U KOTOpbIE B CHIJIy CBOMX OCOOBIX
CBOMCTB CIIOCOOCTBYIOT POCTY pacTeHui u ux 310poBbio. Ilpumepsr: Agrobacterium spp.,
Azorhizobium caulinodans, Azospirillum spp., Azotobacter spp., Bradyrhizobium spp.,
Burkholderia spp., B wactHocTH, Burkholderia cepacia (panee wu3BeCTHast Kak
Pseudomonas cepacia), Gigaspora spp. wm Gigaspora monosporum, Glomus spp.,
Laccaria spp., Lactobacillus buchneri, Paraglomus spp., Pisolithus tinctorus,
Pseudomonas spp., Rhizobium spp., B yactHocty, Rhizobium trifolii, Rhizopogon spp.,

Scleroderma spp., Suillus spp. v Streptomyces spp.

pacTHTENIbHBIE SKCTPAKTBI W MPOAYKTHI, OOpa3OBaHHbIE MHKPOOPTaHU3MAMH,
BKJIFOYast OEJNIKM M BTOPHYHBIE METa0OIHTBI, KOTOPBIE MOTYT OBITh HCIIOJNB30BAHBI B
KauecTBe areHToB Owosormdeckoil OopbObl, Takue kak Allium sativum, Artemisia
absinthium, azagupaxtus, Biokeeper WP, Cassia nigricans, Celastrus angulatus,
Chenopodium anthelminticum, xwutun, Armour-Zen, Dryopfteris filix-mas, Equisetum
arvense, Fortune Aza, Fungastop, Heads Up (3kxctpaxr canonnna Chenopodium quinoaq),
Pyrethrum/Pyrethrins, Quassia amara, Quercus, Quillaja, Regalia, «WHcexTumn
Requiem ™y, poTeHOH, puaHus/puaHOAvH, Symphytum officinale, Tanacetum vulgare,
tumod, Triact 70, TriCon, Tropaeulum majus, Urtica dioica, sepatpun, Viscum album,
9KCTPaKT Brassicaceae, B YaCTHOCTH, MOPOIIOK MACIWYHOIO parca WIM TOPYUYHBINA

TIOPOLIIOK.

B kauecrtse MNPpUMEPOB MHCCKTHULUAOB, aKapUUIHUAOB W HEMATOLMAOB, KOTOPBIC
MOryT CME€IIUBATBCA C KOMIO3HIIUEN COEqUHEHHIT T10 I/1306peTeHI/IIO, MOXHO IPUBECTU

CIIENYOLIHE:

(1) Huruburopsr anerunxonundcrepasbl (AChE), Takme kak, Hampumep,
kapOamarbl, Hampumep, anaHukapO, amgukapO, Oenmgwokapd, Oendypakapd,
OyrokapbokcumM, OyTokcukapOokcum,  kapOapmn, kapbodypan, kapOocyibdas,
stuodenkapd, ¢enodykapd, dopmeranar, ¢ypatuokapd, wusompokapd, MeTHOKapO,
METOMIJI, METOJIKapO, OKCaMIJI, MHUPUMHKApPO, MPOIMOKCYp, THOAUKAPO, THO(MAHOKC,
Tpuazamat, Tpumerakapd, XMC, kcumikap0; win opranodocdartsl, Hanpumep, anedar,
azamerudoc,  asuHboc-3THi,  asmHpoc-MeTmy,  Kanmycadoc,  xyopeTokcudoc,
xjoppensuHdpoc, xnopmedoc, xnoprupudoc-merii, kymadoc, nuanodendoc, remeroH-
S-metun, nuasuHOH, auxnoppoc/DDVP, nukporodoc, aumeroar, AUMETHUIBUH)OC,

mucynbdoron, EPN, atuon, stonpodoc, pamdyp, penamudoc, peHuTpoTroH, peHTHoH,
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¢docruaszar, renteHogoc, umumadoc, usodendoc, W30TPOITHTT O-
(MerokcmamMuHOTHOGOCHOPHI)  CANMIMIIAT, M30KCATHOH, MAaJlaTUOH, MeKkapOawm,
MeTaMu10(hoc, METHIATHOH, MEBUH(OC, MOHOKPOTO(OC, HaJleZ,, OMETOAT, OKCHUIEMETOH-
MeTWJI, mapaTuoH-meTun, ¢enroat, dopar, dozanon, pocmer, dochamunon, Gokcum,
nupumudoc-metun, npodenodoc, nponadoc, mponeramdoce, nporuodoc, mupaxiodoc,
mupunadentuon, xuHandoc, cynapdoren, TeOymupumdoc, Temedoc, TepOydoc,

TETPaxJIOpBUH(]OC, THOMETOH, TpUazohoc, TPUKIOPPOH, BAMHUIOTHOH.

(2) brokaropel 'AMK-ynpaBiisieMbIX XJIOPUIHBIX KAHAJIOB, TAKHE KaK, HATIPUMED,
LIMKJIOJTUEH-OPTaHOXJIOPOPTAaHUYECKUE COSTMHEHHs], HATIPUMED, XJIOPJIaH U SHAOCYIb(aH

Wy (heHITHPa3obl ((PUIPOIIbI), HATIPUMEP, STUIIPOI U (PUITPOHILT.

(3) MonynaTopsl HAaTPUEBBIX KAHAJIOB, TAKHUE, HANPUMEP, KaK MHPETPOUJBL
HarpuMep, AaKPUHATPUH, QJUIeTPUH, d-LUC-TpaHC-aJUIeTpuH, d-TpaHC-aJUIeTPHH,
oudenTpuH, OuoaeTpuH, OUOAJUIETPUH-S-LIUKIIOMEHTEHUT H30Mep, OUOPEe3METpPUH,
LUKJIONPOTPUH, UUPIyTPUH, OeTa-Uu(IyTPUH, [IUTATOTPHH, JISIMOIAa-IUTAIOTPHUH, TaMMa-
LMTAJIOTPUH,  LMIEPMETPHH,  anbpa-uunepMeTpuH,  OeTa-LUMNEepPMETPUH,  TeTa-
LUNePMETpHH, 3eTa-uunepmerpus, uudeHotpud [(1R)-tpaHc-u3omep], nenbramerpuH,
smreHTpuH  [(EZ)-(1R)-m3omep], scdenBanepar, >TOPEHIIPOKC, (PEHNPONaTpuH,
denBanepat, QuyuurpuHat, Gaymerpus, Tay-QyBajguHaT, raja(eHpoKc, UIMUIPOTPHUH,
KazeTpu, MoM(pTopTpHuH, nepmerpuH, (peHorpuH [(1R)-TpaHc-usomep], mpamieTpus,
NUPETPUHBbI  (MHpeTpyM), pe3MerpuH, cunaduyodeH, TepIyTpuH, TeETpaMETpPUH,
terpamerpud  [(1R)-uzomep)], Tpanomerpun u Tpancuayrpud win AT wm

METOKCHUXJIOP.

(4) KoHKypeHTHBIE MOIYJSITOPbl HUKOTHHOBOro xosimHopeuentopa (nAChR),
TaKUe Kak, HaNpUMep, HEOHUKOTUHOWIbI, HANPUMEpP, AaLeTaAMUNPHUJ, KJIOTHAHUIMH,
auHOTe(YypaH, IMUAAKIONPUA, HUTEHITHPaM, THAKJIONPUA U THAMETOKCAM HJIM HUKOTHH,

i cynbdokcadop, wim GaynupanudypoH.

(5) Annmocrepuyeckie MOIYJISITOPbl HUKOTUHOBBIX AlleTHIIXOJIMHOBBIX PELIETITOPOB

(nAChR), Takue kak, HapuUMep, CIIMHO3UHBI, HATIPUMEP, CIIMHETOPAM U CITHHOCA.

(6) Annocrepuyeckue MOAYJSATOPHI TITyTaMaT-3aBUCHMBIX XJIOPUIHBIX KaHAJIOB
(GluCl), Takme xak, Hampumep, aBEPMEKTUHBI/MIJIOEMHUIIMHBI, HalpuMep, a0aMeKTHH,

5SMaMEKTUHOEH30aT, JIEMUMEKTUH U MHJIOEMEKTHH.
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(7) Mumeruku OBEHWIBHOIO TOPMOHA, TakKHWe Kak, HalpuMep, aHaJoru
IOBEHIJIBHOTO TOPMOHA, HaIpUMep, THAPOIIPEH, KHHONPEH U METONPeH Ui (peHOoKcukapo,

WU THPUNTPOKCU(EH.

(8) Paznmunble Hecnermgpuueckue (MyJIbTHCAWTOBbIE) MHIMOMTOPDI, TaKUE Kak,
HAIpUMep, aJKUITAJOTeHHUIbI, HANPUMEpP, METUIOPOMHJ U MPOYHE AJKUITAJIOTeHU b,
WM XJIOPIHUKPUH WK CyJib(ypui Gpropun miu OOpake Wix aHTUMOHHITAPTPAT KaJIHsl WU

r€HEpaTOPbl METUIIU30HUAHAT, HAIIPUMED, AUA30OMET U METaAM.

(9) MonynsiTopbl XOpAOTOHATIBHBIX OPTaHOB, TAKUE KaK, HAMPUMEp, MIMETPO3HH

Wy (PIOHUKAMUZ.

(10) Muarunduropsl pocta Kieled, Harmpumep, KIO(QEHTe3WH, TNeKCHTHA30KC M

U IOBUIA3UH WITH STOKCA30.

(11) AreHTsl pa3pylieHHss MHUKPOOOB KHIIEYHOH MeMOpaHbl HACEKOMBIX,
HarpuMmep, Bacillus thuringiensis momeup israelensis, Bacillus sphaericus, Bacillus
thuringiensis mnozxsun aizawai, Bacillus thuringiensis mnomsun kurstaki, Bacillus
thuringiensis nmogsun tenebrionis, u pacturenvHble Oenku B.1.: CrylAb, CrylAc, CrylFa,
CrylA.105, Cry2Ab, Vip3A, mCry3A, Cry3Ab, Cry3Bb, Cry34Ab1/35Ab1.

(12) Muaruburopsl MutoxoHapuaibHoi ATd-cuHTA3bl, Takue Kak pa3pyLINTENH
AT®, takue kak, Hanmpumep, IUAPEHTHYPOH HIIM OJOBOOPTAHHYECKHE COENMHEHUS,
HalpuMep, OKCHJ a30LMKJIOTHHA, LUrekcarnHa M (peHOyTaTWHAa WM NPONApPTUT, WM
TeTpaguQOH.

(13) Arentbl, CcHocoOCTBYIOIIUE pa3pbiBY CBA3eH TMpPU  OKHUCIHTEIbHOM

(bochopUIHPOBAHUN TIOCPEACTBOM pa3pylIeHUsT MPOTOHHOIO T'PaJUEHTa, TaKHe Kak,

Harpumep, xsopdenanup, DNOC u cynpdypamun.

(14) BnokaTopsl KaHAJIOB HUKOTUHOBBIX PELIEITOPOB ALIETHIIXOJIMHA, TAKHE Kak,

HAIrpuMep, OEHCYIBTAI, KapTall THAPOXJIOpHU A, THOIMIIAM U TUOCYJIbTAaIl-Ha 15178
2 2 2

(15) HUnuruburtopsl OnocwHTe3a xuTuHa THra O, Takue Kak, HarpuMep,
ouctpudnaypon, xynopdiyasypoH, auduyoeH3ypos, GpiynukiokcypoH, ¢iayGeHOKCYypOH,
rekcaguymMypoH, Jy(peHypOH, HOBIYPOH, HOBUPIYMYpoH, TeduyOeH3ypoH U

TpugIIyMypOH.

(16) Maruburoper bnocuHTe3a XUTHHA THNA |, Hapumep, Oyrpode3uH.
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(17) Hapyumrens muHpKH (B 4acTHOCTH, AJist Diptera, T.€. ABYKPBUIBIX ), TAKOH Kak,

HanpuMep, LUPOMa3HH.

(18) Aronuctel peuentopa 5KIU30HA, TAKUE Kak, Hampumep, xpomadeHO3up,

ranodenosun, Mmerokcudenozun u TedypeHo3ux.
(19) AroHuCTBI peLenTopoB OKTOMIAMUHA, TAKHE KaK, HAIIPUMEp, aMUTPa3.

(20) TIpodnyason mepeHOCa 3JEKTPOHOB MHUTOXOHAPHUANBHOTO Komruiekca 11

TaKUE€ KaK, HAIPUMED, THAPAMETHUIIHOH UM all€XWHOUWIT U (I)J'IyaKpI/IHI/IpI/IM.

(21) UHruburopsl mepeHoca 3JIEKTPOHOB MHUTOXOHAPHAIBHOTO KOMILIekca | u3
rpynmnsl METI akapuumnos, Hampumep, ¢deHa3axuH, (EHIMMPOKCUMAT, MHPUMUAH(DEH,

nupunaden, Tedypennupan u Tondennupan wim poreHoH (Derris).

(22) Perynupyemble HarpspkeHHEM OJIOKATOPbI HATPUEBBIX KaHAJIOB, TAKHE Kak,

HarpuMep, NHIOKCAKapO M MeTad Ty MU30H.

(23) Hurubmroper anermn-KoA-kapOokcwiasel, Takue Kak, HarpHuMeD,

2

MPOM3BOJHBIE TETPOHOBOM ¥ TETPAMOBOM KHUCIIOT, HAMpHUMEpP, CIHUPOAUKIOPEH,

ciupome3n(eH U CupoTeTpamar.

(24) MHrubutopbl mepeHoca 3JeKTPOHOB MUTOXOHAPHAIBHOrO Komruiekca IV,
Takue Kak, Hampumep, pocdunbl, Hampumep, dochun amomunus, pochun kampuus,
dochun u dpochun UMHKA WM [UAHUIBI, HATIPUMEP, LUAHHU] KaJIbLIUS, [IHAHU KaJIUs U

OUaHWUA HATpUs.

(25) UHruburopbl mepeHoca 3JIEKTPOHOB MHUTOXOHAPHUANIBHOTO Komruiekca 11
TaKUE€ KakK, HampuMmep, MPOU3BOAHbBIE OeTa-KEeTOHUTPHIIA, HAMpUMeEp, LueHonupadeH u

daymeroder u kapOOKCAaHHIIHIIBL, TAKUE KaK, HAITpuMep, mudyOyMun.

(28) MonysITOpbI pUAHOMHOBBIX PELIETITOPOB, TAKKE KaK, HAPHIMEP, JTHAMHU/IBL,

HaIrpuMep, XJIOPAHTPAHIITUIPOI, [IMAHTPAHWITAIIPON U QIiyOeHInaMu,

JOTIOJTHUTENIbHbIE AKTHBHBIE COSIMHEHHS], TAKUE KaK, Harmpumep, aduIoMUpOIIeH,
aokconanep, azagmpaxTHH, OeHKJIOTHA3, OeHzokcumar, Oudenasat, OpodraHuIHz,
OpoMmmponunar, XHHOMETHOHAT, XJOPNPALIETPHUH, KPHOJUT,  LUKJIAHWIHIPOJ,
LMKJIOKCATIPU/I, LHMTAJOAMAMHL, AMKJIOME30THa3, IUKO(OJ, 3ICHIOH-METO(IYTPHH,
STICUIIOH-MOMQITYy TPHH, (PIIOMETOKBHH, (PIrya3anHI0MM31H, GiryeHCcyab(oH, haydenepum,
baypenokcuctpodun,  uydunpon, ¢ayrexcadon, Quayomupam,  duypananep,

dnykcameramun, ¢ydenosun, ryaaunup, rentaduyTpUH, UMUAAKIOTH3, HIPOIHOH,
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Kanmna-OudeHTpuH, Kanma-TeIyTpUH, JIOTWIAHep, Menep(uyTpuH, MNaiXOHTIUHT,
MU, nUpHU(IYXUHA30H, MUPUMHHOCTPOOUH, crupoOy TuKIOdeH,
TETPAMETHI(IYTPUH,  TETPAHWIMIPOJN,  TETPAXJIOPAHTPAHWIMIPOJ,  TUTOJAHEP,
THOKCa3adeH, THO(IIyOKCHMAT, TPU(PIYME30NMUPUM U HOIMETaH, KpOME TOrO, Ipenaparhl
Ha ocHoBe Bacillus firmus (I-1582, BioNeem, Votivo), a Takke CIENyIOIUe COSAMHEHHS:
1-{2-dprop-4-merun-5-[(2,2,2-rpudtopsTin)cyasduami |perun § -3 -(tpudropmeriun)- 1 H-
1,2,4-rpuazon-5-amun (n3BectHbIi 13 W02006/043635) (CAS 885026-50-6), {1'-[(2E)-3-
(4-xnopdennn)npon-2-eH-1-un|-5-propcnupo[unmon-3,4'-munepunus |- 1 (2H)-mn § (2-
XJIOpIHUPUANH-4-1i)MeTaHoH (u3BecTHbI 3 W(02003/106457) (CAS 637360-23-7), 2-
xJ10p-N-[2-{ 1-[(2E)-3-(4-xnopdenmnn)npon-2-eH- 1 -un | nunepuauna-4-w } -4-
(TpudTopmermn)penm|m3oHnKkoTHHAMA,  (M3BecTHBIE w3 W02006/003494) (CAS
872999-66-1), 3-(4-xnop-2,6-numeTnndennn)-4-ruapokcu-8-merokcu-1,8-
nnazaciupol4.5]nex-3-eH-2-oH (u3BecTHbIN 13 WO 2010052161) (CAS 1225292-17-0), 3-
(4-xm0p-2,6-numeTnndennn)-8-mMerokcu-2-okco-1,8-auazacnmpol 4.5 |nex-3-eH-4-mn 3Tun
kapOoHatr (u3BecTHbi U3 EP2647626) (CAS 1440516-42-6), 4-(6yT-2-un-1-mnokcn)-6-
(3,5-mumermnmunepuanH- 1 -mn)-5-propmupumuans  (u3BectHblii u3 W02004/099160)
(CAS 792914-58-0), PF1364 (u3Bectnbiii u3 JP2010/018586) (CAS 1204776-60-2), N-
[(2E)-1-[(6-xnopnmpunus-3-mwn)metui | nupuans-2( 1 H)-uminen]-2,2,2-
tpudTopareramun (n3BectHelit u3 W02012/029672) (CAS 1363400-41-2), (3F)-3-[1-[(6-
xJyiop-3-nupuann)merun |-2-nupununuaet|-1,1,1-tpudrop-nponan-2-oH  (U3BECTHBIA U3
WO02013/144213) (CAS 1461743-15-6), N-[3-(6en3unkadbamon)-4-xnopdenu]-1-
meTui-3-(nerradTopatu )-4-(Tpudropmetin)- 1 H-nupazos-S-kapobokcamun (M3BECTHBIN
3 WO02010/051926) (CAS 1226889-14-0), S-6pom-4-xmnop-N-[4-x10p-2-MeTHI-6-
(merrnkabamonn)dennn]-2-(3-x10p-2-nupu A ))upa3od-3 -kapookcamu (M3BECTHBINH U3
CN103232431) (CAS  1449220-44-3),  4-[5-(3,5-nuxnopdenwn)-4,5-nuruapo-5-
(Tpudropmerin)-3-m3okcazonui|-2-metui-N-(yuc-1-okcuno-3-tueranun )-Oenzamun,  4-
[5-(3,5-nuxnopdernn)-4,5-muruapo-S-(tpudropMeri)-3-u30Kca30ami |-2-MeTHII-N-
(mpanc-1-oxcuno-3-tueranmn)-6enzamun u 4-[(58)-5-(3,5-nuxnopdennn)-4,5-guruapo-
5-(Tpudropmerni)-3-u3okcazonui|-2-mMmeTrin-N-(yuc- 1 -okcuno-3 -Tueranun)0eH3aMua
(m3BectnbIii 13 WO 2013/050317 A1) (CAS 1332628-83-7), N-[3-xnop-1-(3-nmupununm)
-1H-mpazon-4-un]-N-atun-3-[(3,3,3-rpudropnpornn)cynedunmi |-nponanamun, (+)-N-
[3-xnop-1-(3-mupuannmn)- 1 H-mupazon-4-umn|-N-31in-3-[(3,3,3-TpudToprnponm)
cynbuHm]-nponanamMun U (-)-N-[3-xiop-1-(3-mupununnn)-1 H-nupazon-4-nun]-N-3tumi-

3-[(3,3,3-rpudropnpornuun)cy nbGUHNI |-IporIaHAMHU (u3BECTHBIH u3
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WO 2013/162715 A2, WO 2013/162716 A2, US 2014/0213448 A1) (CAS 1477923-37-
7), 5-[[(2E)-3-xnop-2-niponies- 1 -unlamuno|-1-[ 2,6-nuxnop-4-(tpudropmernn)penmn|-4-
[(TpudropmeTrn)cynbdunmn|- 1 H-nupas3on-3-kapOoHUTPIIT (u3BeCTHBII u3
CN 101337937 A) (CAS 1105672-77-2), 3-6pom-N-[4-xn0p-2-MeTni-0-[(MeTHIaMHHO)
troxometw |penmn|-1-(3-xmnop-2-nmupuanami)- | H-nupazon-S-kapbokcamun,
(Liudaibenjiaxuanan, u3BectHbiii u3 CN 103109816 A) (CAS 1232543-85-9); N-[4-xnop-
2-[[(1,1-gumeTrdTII )aMuHO |[kapOoHw |-6-MeTrnd e |- 1-(3-x10op-2-nmupuauHmI )-3-
(¢ropmerokcn)-1H-ITupazon-5-kapbokcamun (n3sectHbiid n3 WO 2012/034403 A1) (CAS
1268277-22-0), N-[2-(5-amuno-1,3,4-traanazon-2-mn)-4-xaop-6-merundenun|-3-0pom-
1-(3-xnop-2-mupuaunmn)- 1 H-nupazon-5-kapObokcamun (M3BECTHBIH u3
WO 2011/085575 A1) (CAS 1233882-22-8), 4-[3-[2,6-nuxnop-4-[(3,3-auxsop-2-mporneH-
1-1m1)oKCcH | (heHOKCH [TPOTIOKCH |-2-METOKCH-6-(Tpr(TOPMETII)-MTUPUMHIANH  (U3BECTHBIH
u3 CN 101337940 A) (CAS 1108184-52-6), (2FE)- u 2(£)-2-[2-(4-tmanodpenmn)-1-[3-
(TpudTopmermn)penun|stanunes |-N-[4-(audropmerokcn ) pennn |-
runpasuakapookcamun (m3BectHbiil 3 CN 101715774 A) (CAS 1232543-85-9); cnoxHbIiA
3¢up xkapOOHOBOH KHCIOTHI 3-(2,2-nuxnopaTennn)-2,2-nqumeTni-4-(1 H-6en3nmunazon-2-
wi)enmwi-uuknonponana (u3sectabii 3 CN 103524422 A) (CAS 1542271-46-4);
METUJIOBBII sdup (4a8)-7-xnop-2,5-nurunpo-2-[[ (meroxcuxapOoHum)[4-
[(TpudropmeTin)THO|pennn|amuno|kapoonm]-unnenol 1,2-e][ 1,3,4]oxcannazun-4a(3 H)
-kapOoHOBO#1 KucaoThl (u3BecTHbIH N3 CN 102391261 A) (CAS 1370358-69-2); 6-neokcu-
3-O-3tun-2,4-nu-O-metun-, 1-[N-[4-[1-[4-(1,1,2,2,2-nenradropaTokcu)permn]-1H-1,2,
4-tpuazon-3-wi| e |kapdamart]-o-L-MaHHOMpPaHO32 (M3BECTHBIIM u3
US 2014/0275503 Al) (CAS 1181213-14-8);  8-(2-UKJIONPOMIIMETOKCH-4-
TpupTOpMETHI-HEHOKCH )-3 -(6-TpUTOPMETHII-TUPUAA3HH-3-1JT)-3-a3a-
ourukio[3.2.1]Jokran  (CAS 1253850-56-4), (8-anmu)-8-(2-1MKIOPONMIMETOKCH-4-
TpupTOpMETHI-HEHOKCH )-3 -(6-TpU TOPMETHII-TUPUAA3HH-3-1JT)-3-a3a-

ourukio[3.2. 1]Jokran (CAS  933798-27-7),  (8-syn)-8-(2-MKIONPONMIMETOKCH-4-
TpupTOpMETHI-HEHOKCH )-3 -(6-TpUTOPMETHI-TUPUAA3UH-3-1T)-3-a3a-
onmkiio[3.2.1]okran (m3BectHbid 13 WO 2007040280 A1, WO 2007040282 A1) (CAS
934001-66-8), N-[3-xn0p-1-(3-mupuauann)- 1 H-nupazon-4-un]-N-stun-3-[(3,3,3-
TpudTopnponmn)Tiuo|-nponaHamun  (m3BectHeii 13 WO 2015/058021 Al, WO
2015/058028 Al) (CAS 1477919-27-9) u N-[4-(aMHHOTHOXOMETHII)-2-METHII-0-
[(MeTrnamuHO)kapOorm | penmn]-3-6pom-1-(3-xop-2-nmupuannun)- 1 H-nupason-5-

kapOokcamup (u3BectHbi 3 CN 103265527 A) (CAS 1452877-50-7), 5-(1,3-nuoxan-2-
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un)-4-[[4-(TpudropmeTrn)peHn |MeTOKCH | -MTUPUMUIIH (M3BECTHBIH u3 WO
2013/115391 Al) (CAS 1449021-97-9), 3-(4-xnop-2,6-aumernidenun)-4-ruipokcu-8-
MeToKcH-1-metui-1,8-anazacnupo[4.5 | nek-3-eH-2-oH (u3BectHbii 13 WO 2010/066780
Al, WO 2011/151146 Al) (CAS 1229023-34-0), 3-(4-xnop-2,6-numeruindenun)-8-
MeTokcu- 1-metun-1,8-nuazacnupol 4.5 |nexan-2,4-nuon (n3BectHbiil 13 WO 2014/187846
A1) (CAS 1638765-58-8), 3-(4-x710p-2,6-numernndeHr )-8-MeTokcu- 1 -meTun-2-okco-1,
8-nuazacnupo[4.5]nek-3-eH-4-1n-CinoKHbIA 3pUp yrIeKucnorsl (u3BecTHbd u3 WO
2010/066780 Al, WO 2011151146 A1) (CAS 1229023-00-0), N-[1-[(6-xmn0p-3-
nmupunuHUI)MeT|-2( 1 H)-upuanannuaeH |-2,2,2-tpudrop-aueramMuy  (U3BECTHBIA U3
DE 3639877 Al, WO 2012029672 A1) (CAS 1363400-41-2), [N(£)]-N-[1-[(6-xn0p-3-
mupunuHUI)MeT|-2( 1 H)-upunnannunen|-2,2,2-tpudrop-aueramus, (U3BECTHBIA U3
WO 2016005276 A1) (CAS 1689566-03-7), [N(Z)]-N-[1-[(6-x510p-3-NHPUIUHIIT )METHII |-
2(1H)-mupupunnnunes|-2,2,2-rpuprop-aneramun, (CAS 1702305-40-5), 3-omoo-3-[2-
npornokcu-4-(tpudropmerwn)peHokcu|-9-[[ S-(tpudTopmerni)-2-mupugHHII |OKCH | -9-
azabunmkio[3.3.1]nonan (u3BectHpii 13 WO 2011/105506 A1, WO 2016/133011 Al)
(CAS 1332838-17-1).

[Ipumepamu  aHTUIOTOB, KOTOPble MOXKHO CMEIIMBaThb C KOMOWHAmuei
COEIMHEHUIN TO W300pETeHUIO, SIBJAIOTCS, Hampumep, OCHOKCAKop, KJIOKBHHTOLET (-
MEKCHJI), LHUOMETPUHWI, [UIpocyiabpamun, nuxjopmun, (enxmopaszon (-3Twn),
denxnopum, daypason, ¢paykcopennm, Gpypunason, usokcaaudeH (-3TUI ), MepeHTup
(-mmoTHn), aHruapun  HadTaneBOH  KUCIOTHL,  OKcaOeTpuHmi, 2-meTokcH-N-({4-
[(MeTunkapOamomn)amuno |pennn jcynbponun)oenzamun  (CAS  129531-12-0), 4-
(muxnopanerun)-1-okca- 4-azacriupo[4.5]nekan (CAS 71526-07-3), 2,2,5-tpumerni-3-
(muxnopanerun)-1,3-okcazomunun (CAS 52836-31-4).

B xauectBe npuMepoB repOUIHIOB, KOTOPBIE MOTYT CMEIIHBATHCS C KOMITO3HLIUEH

COEMHEHUH 10 N300PETEHUI0, MOYKHO MPHUBECTH CJIEAYIOLIHE:

Aueroxyiop, amupayopden, amudnayoppeH-HaTpuid, akIoHH(]EH, amaxyop,
AJUTUAOXJIOP, AJUIOKCHINM, aJUIOKCHINM-HATPHH, aMETPHH, aMUKapOa3oH, aMUIOXJIOP,
aMHIOCYIb(YPOH, 4-amMuHO-3-xJ10p-6-(4-x110p-2-PTOpP-3-METHID EHILT) )-5-
¢droprnupunuH-2-kapOOHOBas KHCIOTA, AMUHOLMKJIONUPAXJIOP, AMUHOLMKIIOMHUPAXJIIOP-
KaJIui, aMUHOLIMKJIOMHPAXJIOP-METHJI, aMUHOIMPAJIH], aMUTPOJI, aMMOHUICYJIb(amar,
aHmtogoc, acyyiaMm, aTpa3uH, asapeHUAH, a3uMCyIbPypoH, OedayOyramun, GeHa30IHH,

OenazonuH-3TII, OeHpuypanuH, OeHdypecat, OeHCYIbPYpOH, OEHCYIb()YPOH-METHL,
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Oencymun, OeHTa30H, OeH300MIUKIIOH, OeH3zodeHan, OunukIoOmHUpoH, OunmaHadoc,
Ounanagoc-Hatpuii, Oucnupudak, Oucnupudak-HaTpuii, Opomarmi, OpoMOyTHUz,
OpomPpeHOoKCHM, OPOMOKCHHILI, OPOMOKCUHUJIOYTHPAT, KaJIus, -TeITAaHOAT U -OKTAHOAaT,
OyTokCcHMHOH, Oytaxjop, Oyradenaumsn, Oyramudoc, OyTeHaxyiop, OyTpajuH,
OyTtpookcuauMm, Oytunar, kadenctpon, kapOeramuz, kappeHTpas3oH, KappeHTpPa3OH-
STHII, XJopamOeH, XJopOpoMypoH, XxjopdeHak, XyiopdeHak-HaTpuii, xjopdenmpomn,
xJ0phaypeHo, XIop(aypeHOI-MeTHII, XJIOPUIA30H, XJIOPUMYPOH, XJIOPUMYPOH-3THIIL,
XJIOpdTaTUM, XJIOPTOIYPOH, XJIOPTAI-AUMETUI, XJIOPCYIbPYPOH, LUHUIOH, LIUHUIOH-
STHJI, HIMHMETHIINH, LUHOCYIbGYPOH, Kiaudoc, kieroaum, kioauHadorn, kioauHador-
NPOMAPTUJI, KJIOMA30H, KJIOMEMPOII, KJIOMUPATU], KJIOPAHCYJIaM, KIOPAHCYJIaM-METHUIL,
KYMHJIYPOH, LIMAHAMUJ, L[MAHA3WH, LHUKJIOAT, LUKJIOMHPUMOPAT, LUKJIOCYJIb(paMypoOH,
UKJIOKCHIUM, nuranodomn, uwraiodon-OyTmwn, nunpasud, 2,4-D, 2,4-D-Oytorun,
-OyTHJI, -TUMETUIAMMOHHMN, ~AHOJIAMUH, -3THJI, -2-3THUJITeKCUIT, -U300YTHII, ~-H300KTHII,
-M30MPONUIAMMOHMH, -KaJdul, -TPUU30NPONAHOJAMMOHUN U -TposiamuH, 2,4-DB, 2.4-
DB-OyTun, -TUMeTHIaMMOHHH, -U300KTWII, -KalIWH W -HaTPHH, DAMypOH (ZMMpPOH),
JaNanoH, Aa30MeT, n-aekaHoi, necmenudam, meroswnmupasoiar (AKJC), nukamba,
auxjobenwt,  2-(2,4-nuxnopOensun)-4,4-numernn-1,2-okcazonuaue-3-o1,  2-(2,5-
auxiopoeHsmn)-4,4-numeTni- 1,2-okca3onuanHe-3- OANH, TUXJIOPHPOI, JUXJIOPIPOI-P,
nukjogon, aukiaodon-merwn, aukinodpon-P-merwn, aukiocynaM, nudeH30KBarT,
mudaydennkan, nudaydenzonup, nudnydeH3onup-HaTpuii, numedypoH,
AMMENHIepaT, JUMEeTaxjop, AWMETaMEeTpPHH, ANMETeHaMUA, JUMeTeHaMHn-P,
OUMETPacyabQypPOH, AUHUTPAMHUH, AMHOTEPO, NudeHaMua, TUKBAT, JUKBAT-TUOPOMULI,
JTUTUOIIUD, JIUYPOH, JTUHUTPOOPTOKPE3OJI, SHAOTAI, 5TuI-N, N-au-n-
POMUITHOKapOamar, 3cIpokapo, standaypavs, 3TaMETCYIb(yPOH,
3TaMeTCYJIb(PypOH-METHII, STHO3HMH, 3TodyMe3aT, JTOKCU(EH, 3STOKCH(PEH-ITHII,
STOKCHUCYIb(YpoH, 3ToOeH3amua, F-9600, F-5231, te. N-{2-xmop-4-drop-5-[4-(3-
¢dropnpornmn)-5-okco-4,5-nuruapo-1H-rerpazon-1-wn|denun }srancynpponamun,  F-
7967, T.e. 3-[7-xnop-5-prop-2-(tpudTopmerni)-1H-0ensnmunazon-4-mn|-1-metmn-6-
(Tpudropmerin)mpumunns-2,4(1H,3H)-amoH, ¢deHokcanpor, ¢denokcanpon-P,
denokcanporn->Tin,  peHokcamnpon-P-stun,  geHokcacynbpoH,  PEHXHMHOTPHOH,
denrpazamun, ¢brammpon, ¢drammpon-M-uzonpornu, ¢daammpon-M-meTun,
brnazacynedypon, ¢uopacynam, dayasudon, dayasudon-P, dayasudon-oyru,
bayasupon-P-Oytun, Quykapbazon, ¢daykapOazoH-HaTpul, (ayneTocyab(pypoH,

bayxmopamus,  Qaydenaner, daypennmp, daypennup-stun,  duaymercynam,
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baymukiopak, ¢iayMukiopak-neHTI, (uymuokcasus, (uayomerypon, ¢uypeHou,
bnypeHon-0yTui, -AUMETHIIaMMOHUI U -MeTw, Gropriukodes, GToprankodeH-aTul,
¢nynponanar, ¢uynupcynbpypos, QaynupcynbhypoH-MeTHN-HATPUH, (QIypHIOH,
¢mropoxnopunoH, Gaypokcunup, QaypoKCHNUp-MenTii, QaypTamMoH, (yTHarer,
bnyruaner-metin, ¢pomecaden, domecaden-narpuii, opamcynbpypoH, Gozamus,
o ocuHaT, No(OocHHAT-aMHHUN, TITFO(docuHaT- P-HaTpui, rirodocuHaT-P-aMMOHMIA,
rmoocunar-P-Hatpuii, rudocar, rmMdocaT-aMMOHUN,  -M3OMPOMHIAMMOHHMIA,
-IMaMMOHHH, -TUMETUJIAMMOHUH, -Kajaui, -Hatpuil u -tpumesnii, H-9201, t.e. O-(2,4-
auMmetun-6-autpodenmn) O  ->TunnponminzopochopaMuioTHOAT, — rajiokcudeH,
rajjokcudpeH-meTu1, rajocadeH, ranocyib(ypoH, raiocyabPypoH-MeTHI, TaTOKCU(OTT,
rajokcudomn-P, ramokcudon-3TokcusTL, rajgokcudon-P-3TokcusaTin, ranokcudon-
metw, rajnokcudon-P-merun, rekcasunon, HW-02, to ectp 1-(mumerokcudochopun)
5THIN-(2,4-1uxnopQeHOKCH )aleTart, tMa3aMeTabeH3, IMa3aMeTadeH3-MEeTHII, HMa3aMOKC,
MMa3aMOKC-aMMOHHI, HMa3anuK, HMa3anuK-aMMOHHH, HWMa3amup, HMa3arup-
U30MPONMUIAMMOHHN, HMMa3aXHWH, HMMa3aXWH-aMMOHHH, HWMa3eTanup, HWMa3eTarnup-
UMMOHHH,  wMazocynbdypoH,  wmHmaHodan,  wHmasudmam,  Homocyb(ypoH,
Honocynb(pypoH-METHII-HATPHI, MOKCHUHWI, MOKCUHMJI-OKTAHOAT, -Kalusi U -HATPHS,
unpenkapOa3oH, H3OMPOTYPOH, H30YPOH, H30KcabeH, wu3okcadyTon, KapOyTuiar,
KUH-043, te. 3-({ [5-(mudropmerun)-1-merun-3-(rpudropmern)-1H-nupazon-4-
wi|metun cynbdoHmn)-5,5-numernn-4,5-nuruap  0-1,2-okca3on,  KETOCIHUPAIOKC,
JgaktodeH, JeHauwa, JUHypoH, MX®YV, MX®VY-Oytorwi, -AMMETUIAMMOHUH, -2-
STUJITEKCHUJI, ~-U30MPONUIIAMMOHNH, -Kanuil U -Hatpuii, MXDb, MX®b-metun, -3Tui, u
-HaTPUH, MEKOTIPOII, MEKOTIPOT-HATPHIA 1 -OyTOTHII, MeKomporn-P, mexonpon-P-Oytorun,
-IUMETHUIAMMOHHH, -2-3TUJITE€KCHUJT u -KaJIni, MedeHarer, MeQITFOUIN,
Me30CyIbPYpPOH, Me30CyIb(pyPOH-METUJ, ME30TPUOH, MeTabeH3THAa3ypPOH, MeTaM,
MeTaMu(OI, METAMUTPOH, MeTa3axJjiop, MeTa3ocynbPypoH, MeTabeH3THA3YPOH,
METHOMHUPCYJIb(YPOH, METUO30JIMH, METHIU30THOLIMAHAT, METOOPOMYPOH, METOJIAXJIOP,
S-MeTonaxyiop, METOCyJiaM, METOCYJIaM, METPUOY3HH, METCYJIb(YPOH, METCYJIb(pYpPOH-
METUJI, MOJINHAT, MOHOJIIMHYPOH, MOHOCYJb(YpOH, MOHOCYIb(YpoH-3¢up, MT-5950,
T.e. N-(3-xnop-4-uzonponuidenmn)-2-merunnenranamun, NGGC-011, Hanponammn,
NC-310, t.e. [5-(6ensmnokcn)-1-mernn-1H-nupazon-4-mn](2,4-nuxnopheHn)METaHOH,
HeOypOH, HUKOCYJIb()YPOH, HOHAHOBAsI KUCJIOTA (TIETaprOHOBAast KUCJIOTa), HOP(IIypa3oH,
OJIEMHOBAsi KHUCJOTa (KUPHBIE KHUCIOTBI), OpOeHKapO, OopToCyiab(paMypoOH, OpPHU3AIMH,

OKCaIMapTujl, OKCAJAMa30H, OKcacylIbPpypoH, okcauukjioMedoH, okcudayopdes,
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NapakBaT, [apakBaT  JOUXJOpHZI,  NeOyJNAT, TMEeHAMMETAJHH, IEeHOKCCYJIaM,
NEeHTaxJOp(EeHOJ, TEeHTOKCA30H, MeTOKCaMHl, HedTsHble Macna, ¢eamenudam,
NHKJIOpaM, MUKOMUHA(DEH, MHHOKCAAeH, munepodoc, IPeTUIaxyiop, NpUMHCYIb(ypOH,
NPUMUCYJIbQYPOH-METHI, MPOAUAMMH, INPOPOKCUINM, NPOMETOH, MPOMETPHH,
NpoMaxjop, NPONMaHWI, mpomaksu3adorn, mnpomasuH, npodam,  MPOMOXJIOP,
NPOTIOKCUKAPOa30H, MPOMOKCUKApOAa30H HATPHsL, MPOMUPHUCCYIbPYPOH, MPOMU3AMH],
npocyibdpokapd, mnpocynbdypoH, mupakioHun, nupadayden, mnupadaydheH-3TuI,
nupacybQOTON, MUPA30IUHAT (MUPA30JaT), MUPA3OCYIbPYPOH, MHPA3OCYIbPYPOH-
sTwi, upasokcuder, mupudamoeHs, mupudamMOeH3-H30MPOUI, MUPHOaMOEH3-TIPOTIHII,
py puben3okcuM, nmupuOyTHKapOd, nupumadod, nupunar, nupudTanun, MHUPUMHOOAK,
NUPUMHMHOOAK-METHJ,  NMHPUMHCYJbdaH,  NHPUTHOOAK,  NUPHUTHOOAK-HATPHIA,
MHPOKCACYJIbPOH, MUPOKCCYJaM, XHUHKJIOpPAaK, XWHMEpaK, XWHOKJIAMHUH, KBu3anodor,
kBI3aodon-3Twi,  kem3anodpon-P,  kBuzanodon-P-atun, xwuzanodomn-P-redypun,
puMmcyibypoH, capaydeHani, CeTOKCUANM, CHIYPOH, CUMasuH, cuMeTpuH, SL-261,
CYJIbKOTPHOH, CyJb(hEeHTpPA30H, CyIb(OMETYPOH, CyJb(HOMETYPOH-METHIL,
cynbpocynbdypon, SYN-523, SYP-249, t.e. 1-3TokcH-3 -meTuin-1-okcoOyT-3-eH-2-11
5-[2-xnop-4-(Tpudropmerun)penokcu |-2-uutpodensoar, SYP-300, T.e. 1-[7-drop-3-
okco-4-(ripon-2-un-1-un)-3,4-nuruapo-2H-1,4-0en3okcazun-6-um| -3 -nponui-2-

THOKconMunazomuauH-4,5-nuoH, 2,3,6-TBA, TXK (tpuxnopykcycHas kucnora), TXK-
Hatpuii, TeOyTUypoH, TeQypunTpuoH, TEeMOOTPHUH, TENPAJIOKCUAMM, TepOalu,
TepOykapd, TepOymeron, TepOyTunasus, TepOyTPUH, TEHWIXJOpP, THA3OMHUP,
THeHKapOa3oH, TueHKapOa3oH-MeTHI, TU(DEeHCYIbYYPOH, TUDEHCYIbGYPOH-METHI,
THOOEeHKapO, TuadeHAlWI, TOJNMUpPANaT, TOMPAME3OH, TPAJKOKCUANM, TpuadamoH,
TpUAJLJIAT, TpHUACyIbQYpPOH, Tprazudam, TPUOEHYPOH, TPHOSHYPOH-METHII, TPUKJIIOIIHP,
TPUSTA3UH, TPUGPIOKCUCYIb(YPOH, TpudIOKCUCYIb)YpOH-HATPpHH, TpudIypanuH,
TpudyCyabdypoH, TpudayCcyibhypoH-MEeTHII, TPUTOCYIbPYPOH, CYIb(HAT MOYEBHHBI,
BepHonat, XDE-848, ZJ-0862, T.e. 3,4-nuxiop-N-{2-[(4,6-1uMeTOKCHTUPUMUIITH-2-1JT)

OKCH |O€H3MJI } aHUJTHH U CIIEAYIOIIUE COSIUHEHMS:
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[Ipumeps! peryasiTopoB pocTa pacTeHUN:

Ammbenzonap,  anuOeH30Jap-S-MeTHJ,  S5-aMHUHOJIEBYJHMHOBAasl ~ KHUCJOTA,
AHLMMUZION, 6-O€H3WJIAMHUHOMYPHH, OpacCHHONUI, KATEeXUH, XJIOPMEKBAT XJIOPHUI,
KJIOTIPOM, LMKJIAHWINA, 3-(LMKJIONpPOI-1-eHIT)IPONMHOHOBAasE KUCJIOTa, JIaMHHO3MI,
NA30MeT, H-IEKAHOJI, JHMKEryJjaK, AUKEryJak-HaTpWi, 3HAOTAJ], SHAOTAI-AUKAJIUN, -
nuHatpuii U -MOHO(N, N-TuMeTHiankuiIaMMonmii), 3tedoH, daymerpanus, ¢uypeHod,
baypenon-Oytun,  aypnpumunon, ¢GopxiopheHypoH, TuddepesuioBasi  KUCIOTA,
uHaOeHun, wuamON-3-ykcycHas kuciora (MYK), 4-unpon-3-unmacisiHas KHCIIOTA,
M30MPOTHONAH, MPOOSHA30J, *KACMOHOBAs KHCJIOTA, THAPA3HI MAJEHHOBOH KHCIIOTHI,
METIMKBATXJIOPU], |-METHIIIMKIIONPONEH, MeTWrKacMoHaT, 2-(1-nHadpTum)aneramun, 1-
Ha(THITYKCYCHAsT KHCJIOTA, 2- HA(PTUIIOKCHMYKCYCHAsh KUCIIOTAa, CMECh HUTPO(EHOISTOB,
nakynoOyTpaszon, N-(2-¢peHmnmaTi)-Oera-ananud, N-QeHmnprasaMuHOBast —KHUCIOTA,
NPOTEKCAMOH, IPOreKCaANOH-KAIbLHMH, MPOTHAPOXKACMOH, CAJMLIMIOBAS KHCJIOTA,
CTPUTOJIAKTOH, TEKHA3€H, THANA3yPOH, TPUAKOHTAHOJ, TPHHEKCAMAK, TPUHEKCAaK-3THII,

uroned, YHUKOHA30J1, YHUKOHA30J-P.
Cnocobvt u obnacmu npumenenus

Hacrosiiee n3o0pereHne Takske OTHOCHTCS K CIOCO0y O0pbObI C HeXKeaTeIbHbIMH
MUKpOOpraHusmMamMu, B YaCTHOCTHU, C q)HTOHaTOFeHHbIMI/I l"pl/I6aMI/I, Inpu  KOTOPOM
ocyiecTBisieTcs: 00paboTka MUKPOOPTAaHM3MOB W/MJIM MeCTa UX OOUTaHUST KOMOUHAITHEH
COCIMHEHUH IO HACTOSILEMY H300PETEHHI0 WM KOMIIO3MIMEH, COmepIKallel TaKyro

KOMOUWHALIUIO.

Hacrostmee n3o0peTeHne Takke OTHOCHUTCSI K CEMEHaM, KOTOpPbIE TOJBEPraroTCs
o0paboTke KOMOMHAIMEHl COEAMHEHHWH COIIACHO HM300PETEeHHMIO WM KOMITO3HLIUEH,

cofeprKaliei TaKyr0 KOMOMHALIHIO.

Haxoner, HacTOALIMM H300pETEHHUEM MPENOCTABISIETCS] CIIOCOO 3aIUTBI CEMEHH

OT HEXKeJaTeJIbHbIX MHUKPOOPTaHW3MOB 3a CUeT OOpabOTKHM CeMEeHH KOMOWHAIMen
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COEMUHEHUI COTJIaCHO M300pETEeHMI0 WM KOMITO3HMLIMEH, cofepkamell  Takyro

KOMOUWHALIUIO.

KomOuHamm  coenmuHEHHH  COIrJIaCHO  HM300pPETEHHI0O WM KOMIIO3HIIMH,
cozepkalue TaKkyr0 KOMOHMHAIMIO, 00JafatoT CUJIbHBIM OaKTepPULMIHBIM IEHCTBUEM U
MOTYT UCTIONIb30BAThCS 151 OOPBOBI ¢ HeXKeNaTeIbHBIMA MUKPOOPTaHU3MAaMH, TAKUMHU KaK

rpuObI 1 OakTepuu, B 00JACTH 3AIMUTHI PACTEHHUH U 3AIIUTHI MATEPHAJIOB.

KoMOuHamm  COemWHEHMH COIrJIaCHO  HM300PETeHHI0 WM  KOMIIO3HIIUH,
coziepIKaIue TaKyr0 KOMOMHAIHMIO, OONaIat0T BBICOKMMH (DYHTHLIIHBIMEA CBOMCTBAMHU U
MOTYT HCIOJB30BaThCS U 3aLIUThl  TIOCEBOB, Hampumep, st  OopbObl ¢
Ia3MOANO(POPOMULIETAMH,  OOMULIETAMH,  XUTPUIAMOMHULIETAMH,  3UTOMHIIETAMH,

ACKOMHULIETaAMU, 6a3PII[I/IOMI/ILIeT aMH 1 I[eflTepOMHLIeTaMH.

bakrepuiipl MOTYT HMCIOJB30BATHCS ISl 3aLUTHI MOCEBOB il OOpPBOBI C
MUKpoopranu3Mamu cemeiicte Pseudomonadaceae, Rhizobiaceae, Enterobacteriaceae,

Corynebacteriaceae u Streptomycetaceae.

KoMmOMHaumMm COeAMHEHUIT COMVIAaCHO  W300pPETEeHHMI0 WM KOMIIO3HLIMH,
CoACpKalue TaKUue KOM6I/IHaL[I/II/I, MOryT HUCHOJb30BATHCA JisI  JICUCHUSA WU
npoUITAKTUYECKOHN 3aIUThI OT (PUTONATOreHHBIX rpruboB. Takum obOpazom, n3odpereHne
TaKX€ OTHOCHUTCS K CHOCOOaM JIEYEHHUs M 3alUThl Ui OOpbOBI € (PUTONATOreHHBIMU
rpubamu myTeM NpUMeHeHNs1 KOMOMHALIMI NI KOMITO3UIIHI 110 H300PETEHUI0, KOTOPBIMH
00pabaTpIBatOTCsl CeMeHa, PaCTeHNE UM YacTH PACTeHMS, TUIOABI WM IT0YBA, B KOTOPOH

MIPOU3PACTAIOT PACTECHHSI.
Pacmenus

CornacHO TaHHOMY M300pETEHHUIO, BCE PACTEHHS U MX YaCTU MOTYT ITOJBEPTaThCsl
obpaboTtke. B nmaHHOM ciydae moj pacTeHMSIMH 371€Ch IOHHMAIOTCS BCE PACTEHHS U
NOMyJISIIMKA  PACTEHUM, TAaKHE KaK >KEeJNaTelbHble M HEXeNaTeNbHble IHKOPACTyLIHe
pPaCTeHUS] WM CEJbCKOXO3SIICTBEHHbIC KYJBTYphl (BKJIOYAast CBOOOAHOPACTYIIHE
CEeNIbCKOXO3SICTBEHHbIE  KyJbTYphl). K CEIbCKOXO3SIICTBEHHBIM  KYJIBTYpaM,
COOTBETCTBEHHO, MOTYT OTHOCUTBHCS PACTEHHs, KOTOPBbIE MOXKHO MOJYYHUTh MyTEM
OOBIMHOTO pa3BeNeHHs PAcCTeHHH M CrHocOOOB ONTUMH3ALMH, WIH CHOCOO0aMHU
OMOTEXHOJIOTMU U T€HHON MH)KEHEPUH, WK ITyTEM COYETaHHs JAHHBIX METOJOB, BKITFOUAs
TPaHCTeHHbIE PACTEHUs U MX COPTa KOTOPbIE MOTYT OBITh 3aIUIIEHBI U HE MOTYT ObITH

HE3AIUIICHbI IMMpaBaMUu PACTCHUECBOAOB-CCICKIINOHEPOB. HOI[ HacCTsiMU  paCTCHUA
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MOHUMAIOTCSl YaCTU U OpPraHbl PACTEHUs, KOTOPBIE PACIONArarOTCsl Haa U IMOA 3eMIEH,
TaKue Kak MoOery, JIUCThs, LIBETKH U KOPHU, a TAKXKe JIUCTbSI, UTJIbI, LIBETOHOCHI, CTEOIH,
I[BETKH, IUIOJOBbIE Teja, IUIOABI, CEMEHa, KOpPHH, KJIyOHuM u kopHeBumma. K wactsam
pacTeHuil Takke OTHOCHTCSI COOMpaeMblii ypokail MU MaTepuan Ui PacTUTEIbHOTO U
T€HEPaTUBHOTO PA3MHOXKEHHMs, HAlpUMep, YEePeHKH, KJIYyOHM, KOpHEBWIIA, MOOerd u

CCMCHa.

Pactenusi, KOTOpble MOTYT MOABEPraThcsi 0OpabOTKE COMIACHO H300PETEHHIO
BKJIIOYAIOT CJICAYIOIINE PACTEHHsI XJIOMOK, JICH, BUHOTPaA, (PPYKTHI, OBOLIH, TAKHE KaK
BUJIbI Rosaceae (HanpuMep, TUIOABI CEMEYKOBBIX PACTEHHI, TAKUE KaK SOJIOKH U TPYIIH, a
TaKKe IJIONIbI KOCTOYKOBBIX PACTEHUH, TAKHE KaK aOPUKOCHI, BUIIIHU, MUH/AJb  TIEPCUKHY,
a TaKke SrOIHBbIE KYJBTYpPbI, TaKHe Kak KiIyOHuka), BUnel Ribesioidae, Juglandaceae,
Betulaceae, Anacardiaceae, Fagaceae, Moraceae, Oleaceae, Actinidaceae, Lauraceae,
Musaceae (Hanpumep, OaHaHOBBIE IepeBbs U TUaHTaLMK), Rubiaceae (Hanpumep, kode),
Theaceae, Sterculiceae, Rutaceae (Hanpumep, JHMOHBI, amleIbCUHBI U TpedndpyTs);
Solanaceae (manpumep, momunopsl), Liliaceae, Asteraceae (Hampumep, canaT-JaTyk),
Umbelliferae, Cruciferae, Chenopodiaceae, Cucurbitaceae (nanipumep, orypen), Alliaceae
(Hanpumep, JNyK-TIOpeH, JNyk penuarslil), Papilionaceae (Hanpumep, ropox), OCHOBHBIE
CENIbCKOXO3SIICTBEHHbIE KYJBTYpbI, Takue kKak Gramineae (HampuMep, Mauc, JepHOBbIE
KYJBTYPBI, 3J1aK{, TaKHe KaK IIIEHULA, POXKb, PUC, SUMEHb, OBEC, IPOCO U TPUTHUKAIIE),
Asteraceae (Harpumep, MOACONHYX), Brassicaceae (Hanpumep, OEJIOKOYaHHAS KaIlycTa,
KPAaCHOKOYAHHAsl KallyCTa, OpPOKKOJM, ILIBETHAsl Kamycra, OprOCCeNbCcKas Kamycra,
KUTaNCKasi KaMycTa, KOJIbpalOu, pearc 1 MacIHMYHbIN paric, FOpYHLa, XPeH U Kpecc-cajar),
Fabacae (nanpumep, 000bI, apaxuc), Papilionaceae (nanpumep, cos), Solanaceae
(manpumep, xaptodens), Chenopodiaceae (Hanpumep, caxapHas CBEKJa, KOPMOBas
CBEKJIa, JINCTOBAsI CBEKJIA, CBEKJIA), MOJIE3HbIC M JEKOPATHBHBIC PACTEHHS JUIA CAIOB U
JIECOTIOCANIOK, @ TAaKXKe TE€HETUYeCKH MONU(HULMPOBAHHBIE PA3HOBUIHOCTH JAaHHBIX

pacTeHun.
Ilamoeernoi

[TpumMepbl MAaTOreHOB TPUOKOBBIX 3a00JE€BaHMIN, KOTOPBIE MOTYT IOIBEPraThCs

00paboTKe COrylIaCHO M300PETEHHIO, TTIOMUMO MPOYETro, BKIIOYAKOT:

3a00JeBaHus], BbI3BAHHBIE [TATOT€HAMH MYYHHUCTOH POCHI, HAIPUMED, BUAAMHU POaa

Blumeria, wanmpumep, Blumeria graminis; Bumamu poma Podosphaera, wHampumep,



38

Podosphaera leucotricha; sunamu pona Sphaerotheca, nanpumep, Sphaerotheca fuliginea;

Bunamu pona Uncinula, Hanpumep, Uncinula necator;

3a6OJ'IeBaHI/I$[, BBbI3BAHHBIC ImarorecHaMmn P>KaBYHHBI, Harnpumep, BUaAaMH
Gymnosporangium, Harpumep, Gymnosporangium sabinae; Bugamu Hemileia, Harpumep,
Hemileia vastatrix; Bunamu Phakopsora, Hanpumep, Phakopsora pachyrhizi u Phakopsora
meibomiae; Bumamu Puccinia, Hanpumep, Puccinia recondite, Puccinia graminis wiu

Puccinia striiformis; Bumamu Uromyces, Hanpumep, Uromyces appendiculatus;

3aboJieBaHs, BbI3BaHHbIE MATOreHaMu 13 rpymmnsl Oomycetes, HAPUMep, BUIAMU
Albugo, marmpumep, Albugo candida; Bunamu Bremia, Hanpumep, Bremia lactucae; Bumamu
Peronospora, nampumep, Peronospora pisi wiam P. brassicae; Bumsl Phytophthora,
Harpumep, Phytophthora infestans; Bunamu Plasmopara, sranpumep, Plasmopara viticola;
Bumamu  Pseudoperonospora,  Hampumep,  Pseudoperonospora  humuli  wim

Pseudoperonospora cubensis; Bunamu Pythium, Hanpumep, Pythium ultimum,;

3a00JIeBaHMsI TSITHUCTOCTH U YBSAAHUS JIMCTHEB, BbI3BAHHBIE HATIPUMED, BHIAMU
Alternaria, nanpumep, Alternaria solani; Bupamu Cercospora, Hanpumep, Cercospora
beticola, sumamu Cladiosporium, wanpumep, Cladiosporium cucumerinum, BUIaMu
Cochliobolus, nanpumep, Cochliobolus sativus (konnguaneaas Gopma: Drechslera, cuH:
Helminthosporium) wmn Cochliobolus miyabeanus, sunavu Colletotrichum, narpumep,
Colletotrichum  lindemuthanium;, Bunamu Cycloconium, wanpumep, Cycloconium
oleaginum; Bunamu Diaporthe, nanpumep, Diaporthe citri, Bunamu Elsinoe, Hanpumep,
Elsinoe fawcettii, Bunamu Gloeosporium, nanpumep, Gloeosporium laeticolor, Bunamu
Glomerella, wanpumep, Glomerella cingulata, Bunamu Guignardia, nHanpumep,
Guignardia bidwelli; Bunamu Leptosphaeria, nanpumep, Leptosphaeria maculans; Bunamu
Magnaporthe, wanpumep, Magnaporthe grisea;, Bumamu Microdochium, wanpumep,
Microdochium nivale; Bunavu Mycosphaerella, nanipumep, Mycosphaerella graminicola,
Mycosphaerella arachidicola wma Mycosphaerella fijiensis, sBunamu Phaeosphaeria,
Haripumep, Phaeosphaeria nodorum; Bunamu Pyrenophora, nanpumep, Pyrenophora teres
unu Pyrenophora tritici repentis, sBunamu Ramularia, vanpumep, Ramularia collo-cygni
wnu Ramularia areola; sunamu Rhynchosporium, nanpumep, Rhynchosporium secalis;,
BUAMH  Septoria, wHampumep, Septoria apii wmm  Septoria lycopersici, Bumamu
Stagonospora, sanpumep, Stagonospora nodorum;, sBunamu 1yphula, nanpumep, 1yphula

incarnata, Bunamu Venturia, nanpumep, Venturia inaequalis,



39

3a0oneBaHusi KOpHS U CTeOss, BbI3BaHHble, Hanpumep, Bumamu Corticium,
Haripumep, Corticium gramunarunt, BupaMu Fusarium, Hanpumep, Fusarium oxysporunt,
Bunamu  Gaeumannomyces, Hanpumep, (Gaeumannomyces — graminis, BUIAMU
Plasmodiophora, nanipumep, Plasmodiophora brassicae; Bunamu Rhizoctonia, Haripumep,
Rhizoctonia solani; Bunamu Sarocladium, wanpumep, Sarocladium oryzae; Bunamu
Sclerotium, nanpumep, Sclerotium oryzae;, Bunamu 1apesia, nanpumep, Tapesia acuformis;

Bunamu 7hielaviopsis, nanpumep, Thielaviopsis basicola,

3a00JIeBaHMsI KOJOCAa M MeETeJKH (BKJFOYAs MOYATKU KyKYpy3bl), BbI3BAHHBIE,
HarpuMmep, Bumamu Alternaria, wanpumep, Alternaria spp., sumamu Aspergillus,
Haripumep, Aspergillus flavus, Bunamu Cladosporium, wanpumep, Cladosporium
cladosporioides; sunamu Claviceps, nanpumep, Claviceps purpurea, sunamu Fusarium,
Hanpumep, Fusarium culmorum; sunavu Gibberella, nanpumep, Gibberella zeae;, Bunamu
Monographella, wanpumep, Monographella nivalis, Bunamu Stagnospora, Hanpumep,

Stagnospora nodorum,

3a00J€BaHMsl, BBI3BAHHBIE TOJIOBHEBBIMH TI'pHOaMy, HampuMep, BUAAMH
Sphacelotheca, nanpumep, Sphacelotheca reiliana;, sunamu Tilletia, nanpumep, Tilletia
caries wnn Tilletia controversa;, Bunamu Urocystis, Hanpumep, Urocystis occulta, Bunamu

Ustilago, nanpumep, Ustilago nuda;

IUIOJIOBAsl THWJIb, BBbI3BAaHHAsA, Hamnpumep, Bupamu Aspergillus, Hampumep,
Aspergillus flavus;, sunamu Botrytis, vanipumep, Botrytis cinerea;, sunamu Penicillium,
Hanpumep, Penicillium expansum wma Penicillium purpurogenum; sunamu Rhizopus,
Hanpumep, Rhizopus stolonifer;, Bunamu Sclerotinia, nanpumep, Sclerotinia sclerotiorumn,

Bunamu Verticilium, nanpumep, Verticilium alboatrum;

3a00JIeBaHMs THIJIM M YBSITAHUS, TEPEaloIIrecs ¢ CEeMEHaMH U Yepe3 MOYBY, a
TaKke 3a00JIeBaHUsI CESTHLIEB, BBI3BAHHBIC, HArpuMmep, Bunamu Alfernaria, Hanmpumep,
Alternaria brassicicola;, euoamu Aphanomyces, nanpumep, Aphanomyces euteiches;,
suoamu Ascochyta, nanpumep, Ascochyta lentis; euoamu Aspergillus, Hanpumep,
Aspergillus flavus, Cladosporium euoamu, nanpumep, Cladosporium herbarum; euoamu
Cochliobolus, wanpumep, Cochliobolus sativus (konumuanbHas ¢opma: Drechslera,
Bipolaris Cun.: Helminthosporium), euoamu Colletotrichum, nanipumep, Colletotrichum
coccodes, euoamu Fusarium, wanpumep, Fusarium culmorum;, euoamu Gibberella,

Haripumep, Gibberella zeae, euoamu Macrophomina, wanpumep, Macrophomina
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phaseolina, euoamu Microdochium, wanpumep, Microdochium nivale, euoamu
Monographella, wanpumep, Monographella nivalis, euoamu Penicillium, nanpumep,
Penicillium expansum;, euoamu Phoma, nanpumep, Phoma lingam; euoamu Phomaopsis,
Haripumep, Phomopsis sojae;, euoamu Phytophthora, nanpumep, Phytophthora cactorum;
suoamu Pyrenophora, nanpumep, Pyrenophora gramuna;, éuoamu Pyricularia, Hanpumep,
Pyricularia oryzae; suoamu Pythium, vanpumep, Pythium ultimum; euoamu Rhizoctonia,
Harpumep, Rhizoctonia solani; euoamu Rhizopus, vanpumep, Rhizopus oryzae;, suoamu
Sclerotium, wnanpumep, Sclerotium rolfsii; euoamu Septoria, nanpumep, Septoria nodorum;
suoamu Typhula, wanpumep, 1yphula incarnata;, euoamu Verticillium, wanpumep,

Verticillium dahliae;

paku, Tajyibl W BEIbMWHA METJa, BbI3BAHHBbIC, HAmpumep, suoamu Nectria,

Hanpumep, Nectria galligena;

Oone3HN yBSJAHWs, BbI3BaHHbIC, Hampumep, euoamu Monilinia, Hanpumep,

Monilinia laxa,

neopManMi JIMCTBbEB, LBETOB W IUIOAOB, BBI3BAHHBIE, HANPUMED, 6UOAMU
Exobasidium, vanpumep, Lxobasidium vexans, euoamu Taphrina, nanipumep, Taphrina

deformans,

JereHepaTHBHbIe 3a00JIEBAHMS JIPEBECHBIX PACTEHMH, BbI3BAHHBIE, HANPUMED,
suoamu Esca, nanipumep, Phaeomoniella chlamydospora, Phaeoacremonium aleophilum

win Fomitiporia mediterranea, suoamu Ganoderma, nanpumep, Ganoderma boninense,

OoJe3HN LIBETKOB U CEMSH, BbI3BAHHbBIE, HATIPUMED, suoamu Botrytis, Hanpumep,

Botrytis cinerea,

Oone3Hu KIyOHeH pacTeHus], BbI3bIBaeMble, HanpuMep, Buaamu pona Rhizoctonia,
Hanpumep, Rhizoctonia solani; Bumamu poma Helminthosporium, Hampumep,

Helminthosporium solani;

Oone3HH, BbI3BIBAEMbIC OaKTepHAJIBHBIMU MATOT€HAMH, HAMpPUMEp, Guoami
Xanthomonas, vanpumep, Xanthomonas campestris pv. oryzae;, euoamu Pseudomonas,
Haripumep, Pseudomonas syringae pv. lachrymans;, euoamu Erwinia, sanpumep, Frwinia

amylovora.

Hpez[nhoﬂTeano COCOMHCHUA I10 I/1306peTeHI/II'O MOTI'YyT HUCIHOJIb30BATbCA JIA

OOpBOBI CO CIEAYIOIIMHU 3a00IEBAHUSIMH COU:



41

I'pubkoBble 3a00N€BaHMUs JUCTHEB, CTEONIEH, CTPYYKOB U CEMsH, HaIpUMeED,
ISITHUCTOCTD JUCTheB Alternaria (Alternaria spec. atrans tenuissima), aHTPaKHO3
(Colletotrichum gloeosporoides dematium var. truncatum), pxaBasi IATHUCTOCTb (Seploria
glycines), uepxocniopo3 (Cercospora kikuchii), TATHACTOCTH JIUCTHEB, BbI3bIBAEMAs
rpubamu  xoanedpopa (Choanephora infundibulifera trispora (Syn.)), TATHHUCTOCTb
JIMCTBhEB, BbI3bIBaeMasi rpudamu nakryuodopa (Dactuliophora glycines), noxHas
My4HHUCTasi poca (Peronospora manshurica), yBsigaHue, BbI3bIBaeMOe rpudamu pona
npexcnepa (Drechslera glycini), nepxocniopo3 cou (Cercospora sojina), NATHUCTOCTb
JIMCTBEB, BbI3bIBaeMasi rpudamu stentocdepynuna (Leptosphaerulina trifolii), nATHUCTOCTD
JMCTBEB, BbI3bIBaeMasi rpubamu usnoctuka (Phyllosticta sojaecola), oxor 6000B u
crebneit cou (Phomopsis sojae), nacrosimast MydHucrtas poca (Microsphaera diffusa),
ISITHUCTOCTD JIUCTHEB, BbI3bIBaeMasi TprOaMu poaa nupeHoxera (Pyrenochaeta glycines),
pusokToHno3 (Rhizoctonia solani), pxasuuna (Phakopsora pachyrhizi, Phakopsora
meibomiae), napma (Sphaceloma glycines), yBinanue JUCTbEB, BbI3BIBAEMOE IPHOaAMU
pona crembummym  (Stemphylium  botryosum), KOpUHECHOPO3HAast TISTHUCTOCTD

MHUILIEHEBUIHAS [IITHUCTOCTD JIUCTheB (Corynespora cassiicola).

I'pubkoBble 3a0oJeBaHMsT KOpPHEW W OCHOBAHWN CTEOJIsl, HampuMep, YepHas
xopHesas rHub (Calonectria crotalariae), yroneHas rauib (Macrophomina phaseolina),
¢by3apro3 win Qy3apHO3HbINA BUIT, KOPHEBAsi THIJIb U THWIb CTPYYKa U KOPHEBOH IIeHKU
(Fusarium oxysporum, Fusarium orthoceras, Fusarium semitectum, Fusarium equiseti),
THHEHHE KOpPHEH, BbI3bIBAEMOE BUAAMHU Mukojentonuckyc (Mycoleptodiscus terrestris),
neocosmospora (Neocosmospora vasinfecta), tHunb 000608 u crebneni (Diaporthe
phaseolorum), crebneswiii pax (Diaporthe phaseolorum var. caulivora), durodTopos
(Phytophthora megasperma), Oypast THuib ctedneit cou (Phialophora gregata), rpubnas
rHwIb (Pythium aphanidermatum, Pythium irregulare, Pythium debaryanum, Pythium
myriotylum, Pythium ultimum), pPU3OKTOHWO3, BOIUIOYHAs OOJNE3HbP W BBIIPEBAHHE
(Rhizoctonia solani), ckneporunnos (Sclerotinia sclerotiorum), ckiepounanbHast 10XKHAS
rHwIb (Sclerotinia rolfsii), THHEHWE KOpHEH, BBI3BIBAEMOE BHAAMH THEJIABHOIICHC

(Thielaviopsis basicola).

[IpeamnoyTuTesIbHO COETUHEHHSI TI0 M300PETEHHIO TaK)KE MOTYT HCIIOJB30BAThCS
misi 60ppOBl ¢ 3a00JIeBaHUSMH TISITHUCTOCTH W YBSOAHWUS JINCTHEB, a TaKKe C

3a00eBaHIAMU KOPHS B CTe0st PPYKTOB M OBOLIEH.
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Pezynayusa pocma pacmenuii

B HekoTOpBIX clydasx, KOMOMHAIUM COEAMHEHUH COTJIACHO M300pETEeHHI0 U
KOMITO3HLIUH, COAEpIKaIlHe TaKyl0 KOMOMHALIUIO, ITPU OTIPEAESIeHHON KOHLIEHT ALK UITH
JO3UPOBKE, MOTYT TPUMEHATbCS B KaueCTBE pEryJsATOpPOB pPOCTa MM AreHTOB,

YIAYYIIAOIINX XapPAKTEPUCTUKH PACTECHUH.

Hcnonb3oBaHue peryssiTopoB pocTa MOXKET UMETh Pa3jIMyHOe BO3IAEHCTBHE Ha
pacreHusi. Bo3neiicTBue Takux BELIECTB B 3HAYUTEbHON CTENEHU 3aBHUCUT OT BPEMEHHU
MIPUMEHEHNS OTHOCUTEIBHO CTAJANU PA3BUTHS PACTEHUS, a TAKXKE OT KOJIMYECTB AKTUBHOTO
WUHTPEIUEHTa, KOTOPbIM 00padaThIBAIOTCS PACTEHHS, WJIM KOTOPBIA BHOCUTCS B Cpedy
MPOM3PACTAHUS PACTEHHH, a TAKXKe OT BUAa 00pabOTKM Wi BHECeHUs. B kaxknom ciydae,
PeryJsiTopbl  pOCTa AOJDKHBI OOJNIafaTh OMpeNeIeHHbIM IEJeBbIM BO3IEHCTBHEM Ha

CEJIbCKOXO35IICTBEHHBIE KYJIBTYPBL.

Perynupyrorre BO3AeiCTBUS Ha POCT BKJIFOHYAOT OOJiee paHHee MPOpacTaHMeE,
YIIYUIIEHHYIO BCXOKECTh, OOJIee Pa3BUTYIO KOPHEBYIO CHCTEMY W/HIIH YITy4IIEHHBIHA POCT
KOpHEH, yIy4IIeHHY0 CIOCOOHOCTh moderoo0pa3oBanusi, Ooee MPOAyKTUBHBIEC MTOOETH,
OoJiee paHHee L[BETEHHE, YBEIMYEHHYIO BBICOTY W/HJIM OHOMACCY PACTEHHs], YKOPOYEHHBIE
cTeOITH, YITy4LIeHHBIH POCT MOOEroB, KOJMYECTBO 3ePEH Ha KOJIOC, KOJMYECTBO KOJIOCHEB
Ha M?, KOJHMYECTBO CTOJOHOB W/WIM KOJUYECTBO I[BETKOB, YJYYIIEHHbIH WHAEKC
ypOskaHOCTH, OOJNBIINI pa3Mep JIUCTbEB, MEHbLIee KOMHMYECTBO MEPTBBIX Oa3ajbHBIX
JIMCTBEB, YJYYIIEHHOE JINCTOPACIONOXKEHHe, Oojiee paHHee BbI3peBaHHe/Ooyiee paHHee
IUIOIOHOIICHHE, OJHOPOIHOE BBI3PEBAHUE, MOBBILIEHHAS POAOIKUTENLHOCTD EepHOIa
HaJIMBA 3€PHA, YJIyYILIEHHOE BbI3PEBAHHUE TUIONOB, YBEINUEHHBIH pa3Mep MION0B/OBOLIEH,

YCTOWYUBOCTD MPU MPOPACTAHUM U CHIXKEHHOE MOJIETaHue.

TepMUH «NOBBIIEHHAsT YPOKAHHOCTB» WM (YJy4LIEHHAas YpPO)KaWHOCTb»
OTHOCHTCSl K oOmieli Ouomacce Ha TekTap, BBIXONY IPONYKTa B pacuere Ha TeKTap,
OTHOIIEHHIO BeCa KOCTOUKHW/ (PPYKTa, pa3Mepy CeMEHH H/HJTH BeCy TeKTOJUTPA, a TAKXKE K

YJIYYIIEHHOMY Ka4eCTBY MPOAYKLMH, BKJIFOUAs CIEAYIOIINE XapaKTEPUCTUKU:

yIy4IIeHHAasl MPUTOAHOCTb ANl MepepaboTKH B OTHOLIEHHH PACTIPENENICHHs T10
pasMepaM (Harpumep, 3€peH WM TUIOJOB), ONHOPOIHOE BBI3PEBAHNE, BIArOCOAEPKaHUE
3€pHAa, YJIyYLIEHHBbIE XapaKTEPUCTUKU MPU MOMOJIE, YJIYULIEHHBIE XapAKTEPUCTUKU MPU
BUHHM(UKALNHY, YIyYLIEHHbIE XapaKTEePUCTUKHI NPY BaPEHUH INHBA, MMOBBIIIEHHBIH BBIXON

COKa, YJIYUIIEHHbIE XapaKTEPUCTUKU Npu cOope ypoxkas, NepeBaphUBaeMOCTb, YHCIO
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CeIMMEHTALIH, YHUCJIO MAAeHUs, CTAOUIBHOCTh CTPYYKOB, CTAOMIIBHOCTD TIPU XPAHEHUH,
yJIyUIIeHHAs JJIMHA/TIPOYHOCTH/ OMHOPOAHOCTh BOJIOKOH, TOBBIIIEHHOE KAY€CTBO MOJIOKA
W/ MsICA Y JKUBOTHBIX, KOPMJICHHE KOTOPBIX MPOUCXOANT C UCTIOJIb30BAHHUEM CHIIOCA,

ajanranys npu KyJUHapHOM MPUTOTOBJICHUU U XKApPKE,

TaKKe BKJIIOYAS YJIyYLIEHHbIE TOBAPHBIE KAUeCTBA B OTHOIIEHWUH YJIy4IIEHHOTO
Ka4yecTBa IJIOJOB/3epHA, paclpenesieHre o pa3Mepam (HarpuMep, 3epeH WM IUI00B),
Oospruast IPOIOJKUTETBHOCTh cpoka XPaHEeHUs!/CpoKa COXPaHsIeMOCTH,
TBEPAOCTB/MSITKOCTb, BKYC (3amax, KOHCHCTEHLHs), COPTHOCTH (pasmep, ¢opma,
KOJIMYECTBO SIFOJT), KOJIMUECTBO SrOJ/ TUIOA0B HA IPO3/IU, XPYCTKOCTb, CBEXKECTb, TIOKPBITHE

BOCKOM, 4acTOTa (PU3UOJIOTUIECKUX HAPYIIICHUH, [IBET;,

TaKKe BKJIFOYAsi MMOBBIIIEHHOE COMEPKAHUE IENIEBbIX HHIPEIUEHTOB, HAIIPUMED,
comep:kaHue OENIKOB, JKMPHBIX KHCJIOT, COJAEp:KaHHe Maces, KadecTBO Maced,
AMUHOKHCJIOTHBIN COCTaB, COEPIKAHUE CaxapoB, coxep:kaHue kuciot (pH), oTHoLueHue
caxapa/kuciorel (Brix), momugeHosbl, comepkaHWe Kpaxmaja, NHINeBas LEeHHOCTb,

cozieprKaHNe MITF0TeHA/ KIIEMKOBUHHOCTD, YHEProcoiep kaHue, BKYCOBbIE Ka4eCTBa,

TAaKXE€ BKJIIOYAs TIOHMKEHHOE CONEPKAHUE HEXKENATeNbHbIX WHIPEIUEHTOB,
HaTpuMep, MEHbLIIee CoepKaHie MUKOTOKCHHOB, MEHbIIIee coep:kaHue aiaTOKCUHOB,
YPOBEHb T'€OCMHUHA, COAEPKAHNE aPOMATHUECKUX 1 (PEHOIBHBIX KOMIIOHEHTOB, JIAKKA3bI,

l'IOJ'II/I(beHOJ'I OKCHIA3bl U MEPOKCUAA3BI, COACPKAHNE HUTPATOB.

CoennHeHUs-peryJIITOpbI POCTa PACTEHUI MOTYT HCIIOIb30BAThCS, HAIPUMED, IUIs
3aMeIUICHUs] BEreTaTMBHOTO pa3BUTHs pacTeHuil. Takoe monmaBlieHHe pPa3BUTHS
NPENICTABISIET SKOHOMUYECKUI WHTEpeC, Hampumep, Uil JEPHOBBIX KYJbTYp, TaK Kak
TaKUM 00pa3oM BO3MOXKHO YMEHBIUIUTh YaCTOTY KOIIECHHSI TPABbI B IEKOPATHBHBIX Canax,
NapKax M CIIOPTHBHBIX IJIOMAAKAX, HA 000YHHE JOPOT, B a3POIOPTAaX WM Ha IUIOMAMSX C
(pPYKTOBBIMH KyJbTypamu. Taxoke MOJABIICHWE PAa3BUTHS BAKHO IJISI TPABSIHUCTBIX H
IPEBECHBIX PACTEHMH, BBIPAIINBACMBIX Ha OOOYMHAX JOPOT, BOJHM3H TPyOOIPOBOIOB WIIH
BO3IYLIHBIX JIMHUHM WJIM, B LEJIOM, B TaKUX MECTaX, IZIe HeXenareleH OypHbIA pocT

pacTeHun.

Taxxe, OonblIoe 3HAUEHHE HMeEET IPUMEHEHHE PperyjsaTOpOB pOCTa A
NOAABJIECHUs] MPOAOJIBHOIO POCTA 3JIAKOBBIX KYJBTYp. OTO CHUXKAET WM IOJHOCTBIO
yCTpaHsI€T ONACHOCTb IIOJIETaHUsl PACTeHHH [0 Yypoxas. B gomnonHenue, mnpu

UCIOJIb30BAaHUU PETYJIITOPOB POCTA MOXKET IMPOUCKXOAUTH YKpeIyIeHHe cTediel 371aKoB,
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YTO TaKXK€ CHIKAeT puck mnoseraHus. IIpym ucnonb30BaHUM PETyJsTOPOB poOcTa AJis
YKpEeIUIeHUsI U YKOPOYEHUsl cTeOyiel 371aKoB O0eCreunBaeTcsi BO3MOKHOCTb BHECEHHSI

OonbLINX 00BEMOB YIOOPEHHI 1JIs1 YBEIHMUEHHSI yposkasi 0e3 OMacHOCTH TOJIETaHuSs.

JIis MHOTHX CeNIbCKOXO3SIHCTBEHHBIX KyJbTYP TIOAABJICHUE BEre€TaTUBHOTO
pasBUTHsI pacTeHUil OOeCre4YnBaeT BO3MOKHOCTh IMOCAJKH pACTeHWil C OoJbLiIei
IUIOTHOCTBIO, TAaKUM OOpa3oM, Ha OJMHAKOBOH IUIOIIATNA MOXKHO MOJYYHUTh OOJBLIHIA
yposkaii. Eilie omHUM MperMyIecTBOM MEHBIIHNX PACTEHHUH, TOJTy4YeHHBIX TAKUM 00pa3oMm,

SIBJIIETCSL TO, YTO TAKUM 00pa30M MPOIIe KYJIbTHBHPOBATh PACTEHHS U COOUPATh YPOIKAiA.

[Ipy CHW)KEHMM BETETATMBHOTO PAa3BUTUSl PACTEHUH MOXHO TaKke IOOHTHCS
YBEJMUEHHST WM YIYYIISHUs] YpOXKasi, TaK Kak B 3TOM ciydae obecriednBaercsi Ooiee
s¢dexTrBHOE TOTpedICHHE MHUTATENLHBIX BEINECTB M ACCUMIUIITOB JJisi 0Opa3oBaHUs

LBETKOB U IJIOAOB, a HE AJIA pOCTa BET€TAaTUBHBIX qacTei paCTeHHfI.

B xauecTBe anbTepHATUBEL, PETYIATOPBI POCTA TAK:KE MOTYT UCIOJIb30BATHCS IS
CTUMYJIMPOBAHMS BET€TATUBHOTO Pa3BHUTHS. JTO BECbMA LIENIeCO00pa3Ho, KOraa npu coope
ypokast COOMpArOTCs BEreTaTHBHbIE 4YacTU pacreHus. OmHAKO NPH CTHUMYJHUPOBAHUH
BEICTATUBHOI'O PA3BUTHUA MOXKET TAKXKC CTUMYJIHPOBATBCA TI'CHEPATHBHOC Pa3sBUTHE,
TIOCKOJIbKY B 3TOM CIIy4ae MPOUCXOIUT 00pa3oBaHue OOJIbIIEro KOINYeCTBA ACCHMILIATOB,
YTO NIPUBOAUT K 0OPA30BaHUIO OONBIIEro KOJINYECTBA IUIOA0B WITH K 00Pa30BaHUIO IIIOOB

Oonbliero pasmepa.

Kpome Toro, monoxkurenbHble 3QQeKTel Ha POCT PaCTEHHH WM YpPOXKAWHOCTh
MOTyT OBITb JOCTHUTHYTHI 3a CueT yaydieHus 5()(EKTHUBHOCTH HCHOIb30BAHUS
MUTATENIbHBIX BEINEeCTB, B YacTHOCTH, 3(dekTuBHOCTH wucnonp3oBanus aszora (N),
a¢dextuBHOCTH HcTonb3oBanus pocdopa (P), apdexkTHBHOCTH HCIIONB30BAHKS BOJIBI,
YAYYIIEeHUs TPAHCIUPALUH, WHTEHCUBHOCTH JbixaHusi wwmn accumwiinun  COg,

yJIydIeHus 00pa3oBaHusl KIyOeHbKOB, yiydieHus: Ca-meradonu3ma.

AHanornyHbIM  00pa3oM, pPEeryJsATOpPbl POCTAa MOTYT HCIOJIB30BATHCS  JUIA
W3MEHEHUsl COCTaBa PacTeHMi, YTO B CBOIO OYepenb MOXKET MPUBECTH K YJYYIIEHHUIO
KauecTBa yporkas. PeryysiTopel pocra MOTYT OKasblBaTh BIMSHHE Ha OOpa3oBaHHE
MApTEHOKapIUYECKUX IUION0B. B nomonHeHne, MOKHO BIMATH Ha NOJ LiBeTKa. Takoke
BO3MOKHO MNOJy4€HHE CTEPHJIBHOW MBbUIbLBL, YTO Ba)KHO IMpPU CEJEKLMU U MOJYyYEHUU

THOPUIHBIX CEMSH.
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Hcnonb3oBaHNEM PETYIIATOPOB POCTa MOXKHO KOHTPOJIMPOBATH BETBEOOPA30OBAHUE
y pactenuii. C apyroii CTOpOHBI, IPH HAPYLIEHUH AMHKAJIBHOIO JTOMUHHUPOBAHHS MOYHO
CTHMYJIUPOBaTh pPa3BUTHE OOKOBBIX IMOOEroB, 4YTO MOXKET OBbITh JKEJNaTeIbHBIM B
0COOEHHOCTH TPU KYJIbTUBUPOBAHUU JEKOPATUBHBIX PACTEHUH, TaKkXKe B KOMOMHAIMHU C
noxasneHneM pocra. C Apyrodl CTOPOHBI, TaKk€ BO3MOXKHO IOIABISITH POCT OOKOBBIX
noberos. Takoii a¢dekT npeacrapiser ocoOblil HHTEPEC, HAPUMEP, TPH BbIPALMBAHUN

Tabaka Ui TOMATOB.

ITon BO3meiicTBUEM pEryJasTOPOB pPOCTa MOXKHO pEryJIMpOBaTh KOJHYECTBO
JIMCTHEB HA PACTEHUSIX, TaK, 4TOObI B HEOOXOAMMOE BpeMsi POUCXOIMIa AeOTHALUS.
Takas nedonuanms urpaer BaXKHYIO POJIb MPH MEXaHUYECKOM cOOpe ypoyKash XJIOMKa, HO
TaKke U IpHu cOope yporKkast APYTUX KyJbTYp, HAIPUMED, TIPU BO3IEIbIBAHIN BUHOTPAJIA.
Hedonmanust pacTeHUH TAKXKe MOYKET OCYILIECTBIIATHCS JJISI CHU)KEHHS TPAHCIIUPALH Y

pacTeHul nepen nepecaakon.

Kpome Toro, perynaropsl pocta MOTYT MOAYJIMPOBAaTh CTapEHUE PAaCTeHMM, YTO
MOXKET MPUBECTH K YBEJIMUEHHUIO MPOJOJLKUTENBHOCTU MEPUOA C 3€JIEHbIMU JINCThSIMY,

YBEJMUYEHHIO (a3bl 3aIIOIHEHNS 3€PHA, TIOBBILIIEHUIO Ka4eCTBa YPOIKasL.

Taxoke perynaropsl pocTa MOTYT UCIHOJIb30BATHCS ISl PETYJIMPOBAHUS BCKPBITHS
wiona. C Apyroit cTopoHbI, TaKUM 00pa3oM MOXKHO IPEAOTBpAILATh MPEXKIEeBPEMEHHOE
BCKpbITHE TU10Aa. C ApYyroi CTOpPOHBI, TAKKE MOKHO CTUMYJIMPOBATh BCKPBITHE IJI0J1A UIH
Aake HEeNOpasBUTHE LBETKA I JOCTHXKEHHs HEOOXOAMMOH Macchl (IpOpeKUBaHUE
3aBsi3ei»). B mononHeHue, peryastopsl pocta MOTYT HCHOJIb30BATHCS ISl TOTO, YTOOBI BO
Bpemsi cOopa ypoKasi TUIONbI OTAE/SUTUCh OT PACTEHUs] ¢ MPUMEHEHHEM MEHbLICH
(usnueckoit cutbl 1J1si o0ecriedeHusi BOSMOXKHOCTH MEXaHHUYECKOH yOOpKHU yporKkast WiIn

st o0JIerdeHust py4Hol yOOpKu.

Perynsitopbl pocTa MOTYT TaK»Ke UCTIONb30BAThCS IS MOJyueHus: OoJiee paHHEero
win HaoOOpoT, OoJiee MO3MHEro CO3peBaHUs COOMPAEMOro MaTepuania 0 WIH TOCie
ypokast. ITO SIBJISIETCS] OCOOEHHO BaXKHBIM, TaK KaK 3TO MMO3BOJISIET HAWIYUIIIMM 00pa3om
NOACTPanBAThCs oA TpeOoBaHuUs pbIHKA. KpoMe TOro, B HEKOTOPBIX CITyHasiX PeryJIsTOPBI
pocTa MOTYT yJydlliaTh HBET TUIOJOB. B HOMONHEHHE, PEryasTOpbl pOCTa MOTYT TaKiKe
UCTIOJIb30BATHCS ISl TOTO, YTOOBI CO3PEBAHUE MPOUCXOIMIIO B TEUEHHE OINPEAETIEHHOrO

niepuoaa BpeMeHu. Takum 00pa3oM, CO3MArOTCsl HEOOXOMUMBIE YCIOBHS ISl TOTO, YTOOBI
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obecneunTb BO3MOXKHOCTh MEXAHWYECKOW WM PydyHOU yOOpKHM ypokash B OJUH 3Tarl,

HarpuMep, B ciiydae Tabaka, TOMaToB WIH Koge.

B nononHenue, ¢ UCMIONB30BaHUEM PETYJIATOPOB POCTA PACTEHUI MOYKHO BJIMATH
Ha MEepPHOJ TOKOS CeMsIH WM TIOYeK PAcTeHWil Tak, 4roObl, HANpHMep, MPOpacTaHue,
noberoo0pa3oBaHue, LIBETEHUE PACTEHHH, TAKUX KaK aHAHAC UJIN IEKOPATUBHbIE PACTEHUS
B NMUTOMHHKAX, MPOUCXOAMIO B TaKHe MEPUOIbI, KOrJa 3TO HE SIBJSETCS OObIMHBIM. B
paiioHax, I7leé BBICOKA BEPOSTHOCTb 3aMOPO3KOB, C TIOMOLIBK PEryJsiTOpOB pPOCTa
JKEJIaTeIbHO 00EeCIeUnThb 3aIePKKY B PACIyCKAHHH MOYEK WM MPOPACTAHUH CEMSIH IS

TOTO, YTOOBI N30e3KaTh yinepOa BCIEACTBUE TO3HUX 3aMOPO3KOB.

Hakownen, perysisitopbl pocta MOTYT IIPUAATh PACTEHUSIM YCTOMYMBOCTD K HU3KUM
TEMIIEPATYpaM, 3aCyXe WM 3aCOJIEHHOCTU TOYBbI. ITHM 00ECTIeYHBAETCS BO3MOXKHOCTD

KYJIbTHUBUPOBAHUS PACTEHUH B palOHAX HETIPUTOHBIX, KaK MPABHIIO, I TAKUX LIENEH.
Ipuoanue ycmoirausocmu / JKuznecmoiixocms pacmenuii u opyaue s¢pgpexnuol

KomOuHaumm coennHeHn COrIacCHO N300PETEHNIO M KOMITO3HLINY, COIEPIKAIIHe
TaKkye KOMOWHAINH, TAKXKe MIPOSIBIISTIOT CHIbHOE YKPEIUISIIOIIee BO3ACHCTBIE HA PACTSHUS.
CoOTBETCTBEHHO, OHH MOTYT HCHOJIB30BATHCS TSI MOOMIM3AIUK 3AIUTHOW CHCTEMBI

PpacCT€HUA MPOTUB aTAKU BPEAHBIX MUKPOOPTAHU3MOB.

ITox BewiecTBaMH, MOBBILIAKOINUMH >KH3HECTOMKOCTh PacTeHUil (MPUAAIOIIUMU
pacTeHHsIM YCTOWYMBOCTH), B KOHTEKCTE HACTOSILIErO M300pETeHHs MOIpPa3yMeBarOTCs
BELIECTBA, CIOCOOHBIE CTUMYJIMPOBATh 3AIUTHYI CHUCTEMY PACTE€HMs] TAaKUM 00pazom,
4yT0OBI 00paOOTaHHbIE PACTEHHs BIIOCIEACTBUM, NMPU WHOKYJSIMUA HUX BPEIOHOCHBIMH
MHUKPOOPraHH3MaMH pa3BHBAIM Obl BBICOKYK) CTElEHb YCTOWYUBOCTH K 3THM

MHUKPOOPTraHHU3MaM.

Taxke, B  KOHTEKCTE  HACTOSIIEro  H300peTeHHs]  (PU3UOJOTHYECKHE

XapPaKTEPUCTUKHU PACTEHUA BKIIFOYAOT CICAYOIICE!

YcrolunBocTh K aOMOTHYECKOMY CTPECCy, YTO BKIIIOYAE€T YCTOWYHBOCTH K
BO3JICHCTBHUIO BBICOKUX MJIM HU3KHUX TEMIIEPATYP, YCTOWYHBOCTh K 3aCyXe H CIIOCOOHOCTD
BOCCTAHABIIUBATBCS IOCTE€ CTPECCOBBIX 3aCyLUIMBBIX  YCIOBHH, 3((eKTHBHOCTD
UCTIONIb30BaHUsT BOABI (YTO B3aUMOCBS3aHO CO CHIJKEHHBIM BOZAOIOTPeOJIeHHEM),
YCTONYMBOCTD K 3aTOIICHUIO, O30HOBBIN CTPECC U YCTOMUUBOCTD K YIBTPAPUOIETOBOMY
U3JIy4EHHUI0, YCTOMYMBOCTh K XMMHUUYECKUM BEILIECTBAM, TAKUM KaK TSDKENbIE METAJUIbL,

COJIM, ICCTULIM/BI.
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VCToHYnBOCTh K a0HMOTHYECKOMY CTPECCY, YTO BKJIIOYAET TOBBIIICHHYIO
YCTOWYMBOCTh K TpHOaM M TOBBIIIEHHYK YCTOMYMBOCTb K HEMAaTOJaM, BHUPyCaM H
OakTepusiM. B KOHTEKCTE HACTOSILIETO M300pPETeHUs] YCTOHYMBOCTh K aOHOTHYECKOMY
CTpeccy TMpPEANOYTUTENbHO BKJIIOYAET TMOBBIIIEHHYK) YCTOHYMBOCTE K TIpudam Hu

MOBBIIIEHHYO YCTOMYUBOCTb K HEMATOAAM.

IloBbilleHHAsT MOIIHOCTH PACTEHUH, BKJIKOYAs TMOBBIIIEHHYIO >KU3HECTOMKOCTh
PaCTeHUI/TIOBBIIIEHHOE KAa4YeCTBO PACTEHHH M TOBBILICHHYIO JHEPTHIO MPOPACTaHUS
CCMH, CHI/I)I(GHHy}O CKJIOHHOCTb K TIIOJICTaHHIO, y.]'[y‘lLHGHHbeI BHeH_IHI/Iﬁ BU,
TOBBIIIEHHYK)  CIHOCOOHOCTh K  BOCCTAHOBJICHHMIO TIIOCJIE  CTPECCOBBIX  YCIIOBHIA,
YIYUIIEHHYI0 TMUTMEHTAlUI (HampuMep, COAep:kKaHue XJIOpopuiia, YIY4IIEHHYIO
CIOCOOHOCTH K COXPAaHEHUIO 3eJIEHON OKPACKH) U YJIyUIIeHHbIH KO3((OULIMEHT MOJIE3HOTO

neucTBust POTOCHHTESA.

Muxomoxcunoi

B nomnonHeHme, KOMOWHALMU COENUHEHWH IO HACTOSIIEMY H300pPETeHUI0 U
KOMITO3UIIMH, COAep:KaIie Takhe KOMOWHAIMK, MOTYT CHIXKATh COJIEpIKaHUe
MHUKOTOKCHHOB B COOPaHHOM MaTepHalie U B MOy YeHHBIX U3 HETO MUIIEBbIX MPOIYKTAX U
KopMax. B HYaCTHOCTH, MHKOTOKCHHBI BKJIOUAIOT, MOMHMO TIPOYEro, CIENyIOIIHe
BemecTna: nesokcuHuBaiieHo (DON), Husanenon, 15-Ac-DON, 3-Ac-DON, T2- u HT2-
TOKCHH, ()yMOHHU3HUHBI, 3€apajieHOH, MOHWIN(GOPMHUH, (Py3apHH, THALETOOKCUCLIUPTIEHOJ
(DAS), 6oBepuninH, sHHUATHH, Qy3aponposrdeprH, Gy3apeHos, OXpaTOKCHUH, MATYJIHH,
ANIKAJIOU bl CIOPBIHBH U a(IATOKCUHBI, KOTOPbIE MOTYT IMPOU3BOIUTHCS, HAMPUMED,
CenyIOIMMH TpudaMu: BUOaMu Fusarium, Takumu Kak F. acuminatum, F. asiaticum,
F. avenaceum, F. crookwellense, F. culmorum, F. gramunarum (Gibberella zeae),
F. equiseti, F. fujikoroi, F. musarum, F. oxysporum, F. proliferatum, F. poae, F.
pseudogramunarum, F. sambucinum, F. scirpi, F. semitectum, F. solani,
F. sporotrichoides, F. langsethiae, F. subglutinans, F. tricinctum, F. verfticillioides, a Tax:xe
Bunamu Aspergillus, Takumu xax A. flavus, A. parasiticus, A. nomius, A. ochraceus, A.
clavatus, A. terreus, A. versicolor, sunamu Penicillium, Takumu xak P. verrucosum, P.
viridicatum, P. citrinum, P. expansum, P. claviforme, P. roqueforti, sunamu Claviceps,
takumu Kak C. purpurea, C. fusiformis, C. paspali, C. africana, sBunamu Stachybotrys n

IOPYTUMH.
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3awuma mMamepuanos

KomOuHanum coennHeHnH COracHO N300pETeHNI0 M KOMITO3ULIMY, COZlEPIKALIHe
Takhue KOMOWHAIIMM, MOTYT TaK)K€ HCIOJIb30BAThCS JJIsl 3aIIUThI MPOMBILIICHHBIX
MaTepuasoB, JJs1  3allUThl  IPOMBIIIJIEHHBIX  MaTe€pUaJiOB  OT  BO3JEHCTBUS

¢uronaroreHHbIX rpuOOB U pa3pyLIeHUs (PUTONATOTeHHBIMH IPHOAMHL.

B nononHeHue, KOMOMHAIIMY COSAMHEHHI COTJIACHO N300PETEHUIO U KOMITO3ULIHH,
coepiKalue Takhue KOMOWHAIIMM, MOTYT HCIIOJNB30BATbCS B KA4eCTBE KOMITO3HLIUM,
NPENOXPAHSIIOIUX OT OHOJIOTHYECKOro oOpacTaHusi, B OTASIbHOCTH MM KOMOUHALIUH C

APYrUMH aKTUBHBIMU UHI'PEAUCHTAMMU.

B KOHTeKCTe HACTOAIIEr0o H300PETEHHUs] MMOJ TEPMHUHOM «IIPOMBILIUICHHbIE
MaTepuasbl» IOAPa3syMEBAIOTCsl HEKUBbIE MaTepUalbl, KOTOpbIe IMpeqHa3HaueHbl IJis
NPUMEHEHHUs B MPOMBILIUIEHHOCTH. Hanpumep, npoMbIlIeHHBIMU MaTepHUajiaMy, 3aliuTa
KOTOPBIX MOJKET OCYILIECTBJISATECS C MCIOIB30BAHMEM KOMITO3ULIUI MO M300PETEHUIO OT
U3MEHEHUN WM pa3pylLIeHus BCIEACTBUE BO3JEHCTBUS MUKPOOPTaHW3MOB, MOTYT
SBJSITbCSL KJIESIIME BEIecTBA, Kiew, Oymara, O0OOM WM IOCKW/KapTOH, TEKCTHJIbHbIE
MaTepHalbl, KOBPBI, KOKa, IPEBECHHA, BOJIOKHUCTAs Macca U TKaHU, KPacka U U3AEIHs U3
IUIACTHKA, CMA3bIBAIOILE-OXJIAXKAOLINE JKUAKOCTH, U IPYTHe MaTepuabl, KOTOpbIe MOTYT
NOpakaTbCs WM pa3pyllaTbCs MHUKpoopraHusmamu. Taxke B COCTaBe MaTepHaJIOB,
3aIIUTa KOTOPBIX MOXKET OCYLIECTBIISITBCS MO M300PETEHHIO, MOXKHO YIIOMSHYTh YacTH
NPOU3BOJACTBEHHBIX YCTAHOBOK W  3JaHUl, HanpuMmep, KOHTYPbl LUPKYJSALUU
OXJIAXKJAIOLIEeH BOABI, CHCTEMBbl OXJIAJKIEHHS M HArpeBa, a TakyKe OJIOKM BEHTWIILUU U
KOHJIMI[MOHUPOBAHUS BO3JyXa, KOTOpbIE MOTY pa3pyllaTbCsl BCJIEACTBUE DPAa3BUTHUS
MHUKPOOPraHU3MOB. [IpOMBIIUIEHHBIE MaTepuanbl MO HACTOSIIEMY HM300PETEHHIO
NPENMOYTUTENIPHO BKJIIOYAIOT KJIESIINE BEINECTBA, KJEeH, OyMary W KapTOH, KOXY,
IpPEeBECHHY, KpAacKy, CMAa3bIBAIOINE-OXJAKAAONINE JKUAKOCTH U  TEIUIOOOMEHHbIE

JKHUIOKOCTU, Oouee NPEANOYTUTEIIBHO, APEBECUHY.

KomOuHaumm coennHeHn COrIacCHO M300PETEHNIO I KOMITO3HLINH, COIEPIKALIHe
Takue KOMOWHAIIMM, MOTYT TPEIOTBpAIlaTh HEraTUBHBIC BO3ACWUCTBUS, TaKHe Kak

THUEHHE, TIOpYa, U3MEHEHHE 1[BeTa, 00eCLIBEUNBAHIE WM OOPA30BAHHE TUIECEHH.

B cnygae oOpaGorku npeBecHMHbI KOMOHWHALMS COEAMHEHUH COTJIACHO
M300pETEHNI0O M KOMIIO3UIMH, COAEPIKAIUe TAKyH0 KOMOWHAIMIO, MOTYT TakKXKe OBITh

UCTIONIb30BaHbl INPOTHB TPUOKOBBIX 3a00JE€BAHMM, KOTOpble MOIYT pa3BUBAThCA HA
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MOBEPXHOCTH HJIM BHYTPH JIeCOMaTepHajoB. TepMHH «iecoMaTepHaibly O3HA4aeT BCEe
BUIIbI TIOPOX JiepeBa U BCE BUIbI 00pabOTaHHON IPEBECHHBI, NMPEIHA3HAYECHHBIE MJIS
CTPOUTENBCTBA, HANpUMeEp, LEeNbHAas APEBECHHA, JPEBECHHA BBICOKOM IUIOTHOCTH,
JaMMHUpOBaHHAas apeBecuHa U ¢anepa. Crocod oOpaboTku JecoMaTepraioB COTIACHO
M300pETEeHNIO, B OCHOBHOM, COCTOUT B KOHTAKTE C KOMITO3ULIMEH COTNIACHO H300PETEeHHIO;
5TO BKJIFOYAET, HAIIPUMEp, HEMOCPECTBEHHOE HAHECEHHE, PACTIbUIEHHUE, IPOTPABJINBAHNE

METOMIOM TMOTPYKEHHsI, THbEKLIUU WJTH JIFOObIE IPYyTHUe COOTBETCTBYIOIIHE CIIOCOOBL.

B nomnosHeHue, KOMOHMHALIMY COETUHEHHN COTTIACHO H300PETEHNIO U KOMITO3HUIIHH,
comepykaliie TaKyl KOMOWMHALIMIO, MOTYT HCIOJNB30BaThCs ISl 3aLIUThl  OT
Ouonormyeckoro odpactanusi 0OBEKTOB, KOTOPhIe KOHTAKTHUPYIOT C MHUHEPAJIU30BAHHOM
WIM COJIEHOH BOJOH, B YaCTHOCTH, KOPIyCa CYIOB, SKPaHbL, CETH, CTPOEHHUS, MecTa

CTOsIHKHU U CUTHAJIbHBIC CUCTEMBI.

KomOuHaumm coegvHeHWH IO HACTOSIIEMY HW300pPETEeHHI0 M KOMITO3HIUH,
ColeprKaIie TaKyl0 KOMOMHALIMIO, MOTYT TAaKK€ HCIIONB30BATbCS JJIsl  3AIlUTHI
CKJIQIUPOBAHHON NPOAYKLMH. TepMHH «TOBaphl JUIsl XPAHEHHsD» O3HAYAET MPUPOIHBIE
BELIECTBA PACTUTENBHOIO MJIM KUBOTHOIO NMPOUCXOKAEHUS] U MOJIY4YEHHBIE MYyTEM HUX
nepepadOTKH TPOAYKTHl MPUPOTHOTO TPOUCXOKAEHUS, AJIsI KOTOPBIX HeoOXommma
JOArOCpOYHast 3amura. ToBapbl Uil XPaHEHUs] PACTUTEIBHOIO IMPOUCXOXKIACHUS
BKJIOYAIOT, HAIIPUMEp, PACTEHHs WM MX YacTH, TaKHe Kak CTeOJH, JUCThbS, KIyOHH,
CEeMEeHa, TUIOAbI WIIN 3€PHO, MOTYT OBITh 3AIIHULIEHBI B CBEXKECOOPAHHOM COCTOSIHUM HITH B
nepepabOTaHHOM  BHUIE, HAaNpuUMep, MyTeM NPEeIBAPUTENBHOTO  BBICYIINBAHUS,
YBJIQKHEHUS, U3MEJIbYECHMS, nepeMalibIBaHus, CIPECCOBBIBAHUS WJIH
BBICOKOTEMIIepaTypHOl 00paboTtku. ToBapel Uil XpaHEHHS TaKkKe BKJIFOYAIOT
JleCOMaTepUabl, KaK ChIpbIe JIECOMATEPUAIIbI, TAKHUE KaK CTPOUTENIbHBIE JIECOMATEPUAIbI,
OIOPBI JINHUU 3JIEKTPONEPENaYu U OrPakAeHUs, TaK U JIECOMAaTepPUalIbl B BUJI€ TOTOBBIX
u3enui, Takue Kak meOenb. ToBapamu aJisl XpaHEHHs YKHUBOTHOTO IMPOUCXOMKIEHHS
SIBJIAFOTCS, HAPUMED, LIKYPBI, KO>Ka, MEXOBbIE U3JENINUSA U U3EIUsl U3 BOJIOCSHOW TKaHU
mexa. Kommno3uumu no n3o0peTeHnto MOTyT MPEeAOTBpAIaTh HETAaTUBHBIE BO3EHCTBHS,
TaKWe KaK THHEHHE, IOopYa, M3MEHEeHWe IBeTa, OOeclBeYMBaHHE WM OOpa3oBaHUE

TJICCCHH.

MuKpoOopraHu3Mbl, KOTOPBIE CIIOCOOHBI IOPTUTH MPOMBIIIJIEHHBIE MATEPUAIIbI FITH
U3MEHSTh MX CBOMCTBA, BKIIFOUAIOT, HAIIPUMeEp, OakTepuu, rpudbl, JPOsOKU, BOTOPOCIH U

opranusmel, skupymue B wie. Coenunenns dopmyiibl (I) nmpenmnouturensHo 00Namar0T
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BO3JIEHCTBHEM Ha IPHOBL, B YACTHOCTH, HA IJIECEHb, HAa TPUOBI, B PE3YJIbTaTE BO3ACHCTBUS
KOTOPBIX MPOHMCXOAUT OOECLBEYMBAHHE WIIM pa3pyLIeHHe IpeBeCHHbl (Ascomycetes,
Basidiomycetes, Deuteromycefes n Zygomycetes), 1 BO3AEHCTBUEM Ha OPraHU3MBI,
JKMBYIIUE B UJIe, U Bogopociy. IIpumepr! Takix OpraHu3MOB BKJIIOYAOT MUKPOOPTaHU3MBI
cnenyromux ponos: Alternaria, taxue xak Alternaria tenuis, Aspergillus, Takue kak
Aspergillus niger, Chaetomium, raxue xak Chaetomium globosum;, Coniophora, Takue kax
Coniophora puetana; Lentinus, taxue xak Lentinus tigrinus, Penicillium, taxue kax
Penicillium glaucum; Polyporus, taxue xax Polyporus versicolor; Aureobasidium, Takue
kak Aureobasidium pullulans, Sclerophoma, taxue xax Sclerophoma pityophila,
Trichoderma, Ttaxwe xak Trichoderma viride, Ophiostoma spp., Ceratocystis spp.,
Humicola spp., Petriella spp., Trichurus spp., Coriolus spp., Gloeophyllum spp., Pleurotus
spp., Poria spp., Serpula spp. nu Tyromyces spp., Cladosporium spp., Paecilomyces spp.
Mucor spp., Escherichia, takue «ak FEscherichia coli, Pseudomonas, Taxue xak
Pseudomonas aeruginosa;, Staphylococcus, takue xak Staphylococcus aureus, Candida

spp. u Saccharomyces spp., Takue Kak Saccharomyces cerevisae.
Obpabomka ceman
Hacrosiee nzo0pereHue Takke BKIIOYAET criocod oOpaboTKH CEeMsH.

Eime onuH acrexT HacTosAIIero n300peTeH st OTHOCHTCS, B YACTHOCTH, K CeMEHaM
(B COCTOSIHMM TIOKOS, TPHUMHPOBAHHBIM, MPOPOIIEHHBIM WM JaKe C B3OLISAIINMU
KOPHAMH M JIUCThsIMH), 00paboTaHHbIM KOMOMHAIMEll COeIUHEHMH COIJIACHO
M300pETEHUI0 WJIM KOMITO3HMLIMEH, cozepskaineil Takywo komOuHaimo. CemeHa 1O
M300PETEHHIO UCTIONB3YIOTCS B CIOCO0AX 3aIUThI CEMSIH M BCXOIOB PACTEHHUI M3 CEMSH
OT (PUTOMATOTEHHBIX BPEIOHOCHBIX TPUOOB. B COOTBETCTBMM C 3TUMH CcrocobaMu
UCTIONIBb3YIOTCS CeMeHa, 00paboTaHHbIe KOMOMHALIMEN COEAMHEHU MO N300PETEHUIO WU

KOMITO3ULIMEN C €€ YUaCTHEM.

KomOnHauust coennHeHni COrlacHO M300PETEHHI0 U KOMITO3HLINH, COAEp KalIie
TaKyl0 KOMOWHAIIMIO, TAK)XK€ MOTYT HCIIOJIb30BATHCS AT OOpaOOTKH CEMSIH U CEesTHIIEB.
bonpmass d4acTe NOBPEXACHUH CEIbCKOXO3AMCTBEHHBIX KYJBTYP BPEIOHOCHBIMHU
OpPraHU3MaMH BbI3BaHA 3aPaKCHUEM CEMsH A0 3aCeBa B MOYBY WM IOCJIE NPOPACTAHUSA
pacrenuii. JlanHast paza 0cOOEHHO KPUTHYHA, TaK KaK B 3TOT NMEPHOA KOPHU U moderu

pacTymero pacTeHusi HauOoiee MOABEPIKEHbl IMOBPEKACHUSAM, U Jake HeOOobIIoe
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NOBPEXIEHNE MOXKET BbI3BaTh rudenb pacreHus. [IosToMy ocoOeHHO BakHA 3aluTa

CEMSIH U MTPOPACTAKIINUX PACTECHUN NOAXOAAIUMHI KOMIO3ULIUAMM.

Takske, >KemaTeNbHO ONTUMHU3MPOBATh KOJMYECTBO HCIOJIb3YEMOIO aKTHBHOIO
UHTPEHeHTa TakuM o0pa3oM, d4ToObl 0O0eCHeYuTh IO BO3MOXHOCTH Hamboiee
5(p(PEKTHBHYIO 3aIIUTy CEeMSH M MPOPACTAIOIIMX PACTEHUH M BCXONOB OT aTaKu
(uTONaTOreHHbIX TPUOOB, HO 0O€3 TOBPEKICHHS CAMOIO PACTEHHSI HCIOJIb3YEMbIM
AKTUBHBIM UHTPeIueHTOM. UT0oObI criocoObl 00pabOTKH TOCTUTIIA ONITUMAJIBHOM 3aIUThI
CEeMSTH U MPOPACTAIOIIUX PACTEHUH ¢ MUHMMAJIbHBIM PACXOIOM 3aIUTHBIX KOMITO3UIIHH,
B YaCTHOCTH, HEOOXOOMMO TMPHHMMATb BO BHHUMAaHHWE €CTECTBEHHbIE (DEHOTHUITBI

TPAHCTE€HHBIX PACTEHUIL.

Takum obpa3om, HacTosiIIee U300pPETEHHE TaKKe OTHOCUTCS K CIOCOOY 3aIHTHhI
CeMsiH M MPOPACTAKOIINX PACTEHHI M BCXOJOB OT aTaKU BpeAUTeseH >KUBOTHBIX W/HIIH
(pUTOMATOreHHBIX ~ BPEIOHOCHBIX  MHKPOOPTaHM3MOB IyTeM OOpabOTKH  CeMsH
KOMOWMHAIMEH WM KOMITO3MLMEH 1o u3oOpereHuto. M3oOpereHne Takyke OTHOCUTCS K
UCTIOJIb30BAHUIO KOMOMHAIIMNA WM KOMIO3ULIUHA COTJIACHO M300pETeHUIO It 00padoTKH
CEeMsIH C LIeJIbIO 3aIIUThI CEMSIH, MPOPACTAIOLIMX PACTEHUH WM B3OLIEIIINX CESHLIEB OT
BpenuTeNeil JKMBOTHBIX H/WINM (DUTONATOTEHHBIX MHUKpOOpraHusMoMm. HMzobperenue
JOMNOJHUTENBHO KacaeTcsi CeMsH, KOTOopble oOpadaThiBaNNCh KOMOWHALMEH Wiu
KOMIO3ULIMEH MO W300pETeHMIO JUI 3alUThl OT BPEAMTENeH >KUBOTHBIX W/WIH

(puTONaTOreHHBIX MUKPOOPTaHU3MOB.

OnHUM U3 MPEUMYIIECTB HACTOAIIErO M300pETEHHS SIBIISIETCS TO, YTO 00paboTKa
CEMsIH TAKUMU KOMIIO3ULIUSIMU o6ecnqu/IBaeT 3alIUTy OT BpeHHTeHeﬁ JKUBOTHBIX I/I/I/I.III/I
q)HTOHaTOFeHHbIX BPE€AOHOCHBIX MHKPOOPIraHM3MOB HE TOJIBKO CaMHX CEMsIH, HO U
BBIPOCIINX M3 HUX paCTeHI/Iﬁ II0CJI€ IIOABJICHHUA BCXOAOB. B AaHHOM CJIy4da€ IMpsMas
00paboTKa KyJbTYpPbI BO BpeMsi 3aCeBa M Cpa3y MOCIe HEr0 MOXKET 3aIUTUTh PACTEHUSI.
Taxxe cemenHa moryt ObiTh OOpaboTaHbl M 10 3aceBa. Takke, MPENNOYTHTETBHBIM
CUHUTACTCA TO, 4YTO KOM6I/IHaL[I/I$I AKTUBHbIX HWHIPEAUCHTOB WJIM KOMIIO3ULIUA 110
M300pETEeHHIO, B YACTHOCTH, MOT'YT MCIIOJIb30BAThCs 1151 00pabOTKM TPAHCTEHHBIX CEMSTH,
B 3TOM CJly4ae pacTeHHe, BBIPOCIIEE M3 TAKOIO CEMEHH, CIOCOOHO SKCIPECCHPOBATH
OeNoK, TPOTHUBOACHCTBYIOIIMH BPEOUTEIAM SKUBOTHBIX, TepOMIIMIHOMY Bpeny U
abuormyeckomy ctpeccy. OOpaboTka TakMX CeMsH AKTUBHBIMU WHTPEIUEHTAMH WU
KOMIIO3ULUAMU 1O I/1306peTeHI/II'O, HarpuMmep, MUHCCKTULIHUIHBIM 6eJ'IKOM, MOXKET

obecneunTb NPOTUBOAEHCTBHE ONPEAETICHHBIM BPEIUTEIISIM.
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KomOuHanusi CoeMHEH I COrJIaCHO H300PETEHHIO M KOMITO3HIIMH, CONEPIKAIIHe
TaKyH KOMOWHALIMIO, MOTYT HCIIOJIb30BAThCS IS 3aIMThI CEMSH JIFOOOT0O COpTa pacTeHusl,
I/ICHOJ'Ib3yeMOFO B CEJIbCKOM XOSﬂﬁCTBe, HpI/I BpraH_[I/IBaHI/II/I B TCIUIMIIEC, B necy 150051
UCTIONIb3YyeMOro B 00JIaCTH paCTEHHEBOICTBA MIIH CaOBONACTBA. boyee TOYHO, 3TO MOTYT
OBITb CEMEHa 3JIaKOBBIX KYJBTYp (TaKMX Kak MIIEHWLA, STYMEHb, POXKb, TIPOCO M OBEC),
MAaCJISIHOTO parica, KyKypy3a, XJIOMKa, COW, pHuca, KapTodens, MOACOIHeYHHKa, O000B,
ko(e, CBEKJIbI (HAPUMED, CaxapHasi CBEKJIa i KOPMOBasi CBEKJIA), apax¥ca, OBOIIEH (TaKkue
KaK TIOMHIOpP, OTypel, JyK M CajlaT-JaTyK), JEPHOBbIX M IEKOPATHBHBIX KYJBTYD.
OcobenHoe 3Ha4YeHHe UMeeT 00padoTKa CeMsH TMINEHUIIbl, COM, MACJIEHUYHOIO parca,

KyKypy3bl U pHCa.

Kak yxe Opuio oTMeueHO, 0OpabOTKa TPAHCTEHHBIX CEMsSH KOMOWHALMSMU
COEIMHEHU WJTH KOMITO3ULIUSIMU IO N300PETEHUIO MPENCTABIISIET OCOOYIO BXKHOCTh. ITO
OTHOCHTCS K CEMEHaM pAaCTeHHii, KOTOpble COIepyKar [0 MEHbIIeH Mepe OIHH
reTepOJIOrMYECKHA TeH, KOTOpbI 00eCreunBaeT SKCIPECCHIO MONMUIENTHAA WK Oefka C
O0COObIMM ~ MHCEKTHLIMAHBIMH  KauyeCTBAMU. B  TpaHCr€HHbIX CEMEHax  TaKue
reTepOJIOrMYECKHe TeHbl MOTYT MPOUCXOAUTh, HAPUMEP, U3 MUKPOOPTaHU3MOB, TAKUX
ponoB kak Bacillus, Rhizobium, Pseudomonas, Serratia, Trichoderma, Clavibacter,
Glomus nnu Gliocladium. Takue rereposornyeckue reHbl IPennoYTUTENBHO TPOUCKOIST
u3 poma Bacillus, B 3ToM ciyuae reHHelii npoaykT obnanaer 3(Q(EeKTUBHOCTBIO B
OTHOIIEHUHM OTHEBKM KYKYPY3HOH W/WiIM 3amagHblii KyKypy3HbIH 3kyk. OcoOeHHO

NPEIOYTUTENbHBI TeTePOJIOrHIeCKHe reHbl, mpoucxozsamue u3 Bacillus thuringiensis.

B KOHTekcTe HaHHOTO M300pEeTeHMsT KOMIIO3UIMSA WM KOMOHMHAIMS 10
U300pETeHUI0 TPUMEHSIETCS TOJbKO K CEeMEHaM WJIH B COCTaBe IMOIXONSLIEH
npenapaTuBHOi Gpopmbl. [IpennodyTuTenbHo, 4TOOB! CeMeHa ObUIN JOCTATOYHO TBEPABIMH,
9TOOBI HE JOMYCTUTh MOBPEKIEHUI BO Bpemsi 00paboTku. OObMHO 00paboTka CeMsiH
NPOU3BOMUTCS B JIEO0OE BpeMsi MEXIy COOPOM ypo’kasl U 3aCE€BOM U 4Uepe3 HEKOTOpPOe
BpeMsi mociie 3aceBa. OOBIMHO HCTMONB3YIOTCS CEMEHa, KOTOpble OBUIM OTHENEeHBI OT
pacTeHus: MU y KOTOPBIX OBUIM YAAJEHbl CTEP’KHU IOYaTKa, INeNyXa, IUIOJOHOXKH,
000JIOUKH, BOJIOCKM WM MSKOTh IUiofa. Hampumep, MOXKHO HCIONB30BaTh CEMEHa,
KOTOpBIe ObUTH COOpaHbI, OYMINEHBI U BBICYIIEHBI TaK, YTOObI CONEP’KAHNUE BIAYKHOCTH
cocTaBysizio MeHee 15 Mac.%. B xadecTBe ajbTepHATUBBI, TAKXKE MOXKHO HUCIOIB30BATh
CeMeHa, KOTOpbIE IOCIe BBICYIIMBAHMS, HampuMmep, Obuin oOpaboTaHbl BOJOH, a 3aTeM

CHOBa BBICYLICHBI, UJIK K€ CEMCHA Cpa3y IOCJE€ UX NPHUMUPOBAHUA, CEMCHA, KOTOPBIC
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XPaHATCA B IPUMUPOBAHHHOM COCTOAHUU, UJIU IPEABAPUTEIIbHO IIPOPOCIINE CEMEHA, UITU

K€ CEMEHa, BBICESTHHBIE Ha OpYIE€PHBIX JIOTKAX, IJIEHKE Ui Oymare.

Bo Bpemst 06paboTku ceMsiH cienyer odpaiarb 0co00e BHUMAaHUE Ha TO, YTOObI
KOJINYECTBO KOMOWHAIIMK WJIH KOMIIO3HLIMU MO M300PETEeHHI0, HAHOCHMOE Ha CeMeHa,
W/WIN KOJMYECTBO AOMOJHUTENBHBIX 100aBOK MOAOMPANOCh TAKUM 00pa3oM, 4To0BI He
HaBPEIHTH MPOLIECCY MPOPACTAHUS CEMSIH U CAMOMY PACTEHHUIO. JTO ClieqyeT 00eCIeunTh,
OCO6CHHO B CJIy4da€ HCIIOJIb30BAHUA AKTUBHBIX HWHIPECOAUCHTOB, KOTOPBIC MOI'yT HMETbH

(pUTOTOKCHYHOE BO3NIEHCTBUE MPU OMPEAETICHHBIX JO3UPOBKAX.

KomOuHauusi CoeqMHEHNH COriIaCHO M300PETEHHI0 U KOMITO3HULIMH, COZIEpIKalIie
TaKyI KOMOMHAIIHMIO, MOTYT IIPUMEHSTHCS] HETOCPEICTBEHHO, T.€. KOT/1a OHHM HE COfIepIKaT
KaKux-J1uOO JpPYyrux KOMIIOHEHTOB, Oe3 pa3daBieHus. B menoM, mnpearnoYTUTeNIbHO
HAHOCHTh KOMIIO3MIIMM Ha CeMEHa B BUAe HeoOxomumoro cocraBa. Crenmanucram
W3BECTHBI TMOAXOISIINE COCTaBbl M CIOCOObl 0OpaboTku cemsiH. M3 koMOuwHammii
COETMHEHUI COTJIACHO M300PETEHUI0 MOTYT OBITh MOJMY4YeHbl OOBIYHBIE MPETapaTHBHbIC
dopmbl, monmXonpsAmMe Ui HAHECEHHWsS HA CEMEHA, TaKhe KaK PacTBOPBI, SMYJIbCHH,
CYCII€H3UH, TOPOLIKH, TEHHbIE Npenaparbl, >XHIKWE PaCTBOPbl WM B COYETAHUU C
APYTMMH KOMITO3MLIMSIMU JUIi HAHECEHUs] TOKPBITHS HAa CEMeHa, TaKUMH Kak
TUIEHKOOOPa3yolie MaTepuasbl, APAKUPYIOLINE MaTepHalibl, MEJIKO3EPHUCTOE XKEJEe30
WIN TpOYMe METAJUIMYECKHE MOpPOIUKH, TIPaHyJbl, MaTepuanbl Uil HAHECEHUs Ha

WHAKTHBHPOBAaHHBIE CEMEHA, a TaKke npenapats 11 YMO.

OTH npenapaThl NOTY4Ya0T OOBIMHBIMH CLIOCOOAMH, MTyTEM CMELINBAHNS aKTHBHBIX
WHTPEUEHTOB WM UX KOMOWHAIMNA ¢ OOBIMHBIMH JOOABKAMH, HAMpUMeEp, OOBIMHBIMHU
HAMOJTHUTENISIMKA, & TAaKK€ PACTBOPUTEISIMA WA  Pa30aBUTENSMH, KpPACHUTEISIMH,
CMaYMBAIOIIMMHU Ar€HTaMH, JHCIEPCAHTAMH, 3MYJIbIATOPAMH, AHTHBCICHUBAIOIIMMHU
BEI[ECTBAMH, KOHCEPBAHTAMH, BCIIOMOTATEJbHBIMUA 3aryCTHUTEISIMH, CBS3bIBAIOLIIMHU

BEI[ECTBAMH, THOEPEIUTHAMHE, a TAK)KE BOTOM.

IIpuMeHUMBIMU KPaCUTENSIMU, KOTOPbIE MOTYT IPUCYTCTBOBATH B Mpenaparax st
HAHECEHUsI Ha CEMEHA, MPUMEHUMBIX COTJIACHO TAHHOMY H300PETEeHHIO, SIBIIOTCS JTI0ObIe
KPaCUTEJN, KOTOpble OOBIYHO MOTYT HCIIONIb30BATHCS JJIsl TakuX Leneil. Takske MOKHO
HCIIOJIb30BaTh IPYTU€ MUIMEHTBI, KOTOPBIE ABJISIIOTCS YMEPEHHO PaCTBOPUMBIMU B BOJIE,

WIM KPAacCUTENH, KOTOPBbIE SIBJSIFOTCST pacTBOpUMbIMU B Boze. Ilpumepel kpacureneit
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BKJIFOYAIOT KPACUTENM, W3BeCTHble noa HauMmeHoBaHusiMu Pogamun B, C.I. nmurment

kpacHblii 112 u C.I. pacTBopurens KpacHbIii 1.

HpI/IMeHI/IMbIMI/I CMAaYUBAOIIUMU arc¢HTaMi, KOTOPbIE MOI'YyT MPUCYTCTBOBATH B
npenaparax JUisl HAHECEHHsI Ha CeMEeHA, IPUMEHHUMBIX COTJIACHO NaHHOMY H300peTeHHIO,
SABJIIOTCS JMOOBIE BELIECTBA, CIOCOOCTBYIOIINE CMAYMBAHHIO, U KOTOPbIE OOBIMHO MOTYT
UCIIOJIb30BAaThCS ~ NPU  W3TOTOBJIEHMM — MPENapaTroB,  COAEPKALIMX  AKTHUBHBIE
ArpOXUMHUYCCKHUE HHIPCOAUCHTHI. HpeI[HOLITI/ITeJ'IbHO MMPUMCHUMBIMHU  ABJIAIOTCA TaKHE

anKWITHA(TaIeHCYTb()OHATBI, KaK TUHU3ONPOIII- WK TUH300y THIHADTAICHCYIb(OHATHL

IIppuMeHnuMBIMM ~ AWCNIEPCAHTAMM  WJIM  OMYJBraTOpamy, KOTOPbIE  MOIYT
NPUCYTCTBOBAaTh B Tpenaparax Ui HAHECEHHs Ha CeMeHa, TMPUMEHHMBIX COTJIaCHO
I[aHHOMy I/1306peTeHI/II'O, SIBJIAKOTCA .]'II'O6I:;Ie HCHOHHBIC, AHHOHHBIC MW KAaTHUOHHBIC
I[I/ICHepcaHTbI, KOTOpre O6I:;I"IHO MOFYT HNCIIOJIB30BATHCA HpI/I HN3TrOTOBJICHUN npenapaTOB,
COI[ep}KaH_II/IX AKTHUBHEIC al"pOXI/IMI/ILIeCKI/Ie I/IHl"peI[I/IeHTbI. HpeI[HOLITI/ITeJ'IbeIM SABJISICTCA
HUCITOJIB30BAHUEC HCUOHHBIX UJIM aHUOHHBIX I[I/ICHepcaHTOB NnIn CMeCGI\/'I HCUOHHBIX WU
AHUOHHBIX I[I/ICHepcaHTOB. HpI/IMeHI/IMbIe HCHUOHHEIC I[I/ICHepcaHTbI BKJIFOYAKOT, B
YaCTHOCTH,  OJIOK-COTIOJIUMEPBI  STWJICHOKCHIA/  TMPOMHIJICHOKCHAA,  alKWI(eHO-
TOJIUTTIMKOJIEBbIA 3PP U TPUCTPUPMII(EHOI-TIOIUIIIMKONEBbI 3hup, a TaKke HX
docharupoBanHbie U CyJbhaTHPOBAHHBIE MPOM3BOAHBIE. [IpUMEHUMBIMH aHHOHHBIMU
IMCTIEPCAHTAMHU SIBJISIFOTCS, B YaCTHOCTH, JIMTHOCYJIb(ATHI, COJIM MOJUAKPUIOBOI KUCIIOTHI

Y KOHZEHCAThI (POpMabAeruaa ¢ apricyIb(poHaTOM.

IIpoTHBOBCIIEHUBAIOIIMMHU  BELIECTBAMH, KOTOPbIE MOTYT IpPHUCYTCTBOBaTb B
nperaparax /Uil HAHECEHHs] Ha CEMEHa, IPUMEHUMBIX COIJIACHO AAHHOMY H300pETEeHHIO,
SIBJSIIOTCSL JIFOObIE TMEHOMHTMOMTOPBI, KOTOPbIE OOBMHO MOTYT HCHOJB30BATHCS IPH
W3TrOTOBJICHUH MPENapaToB, COAEPKALIMX AKTHUBHBIE AarpOXMMHMYECKHUE WHIPEAUEHTBHI.
IIpennodTuTenbHBIMUA  SIBIIAFOTCSL CHJIMKOHOBBIE MPOTHBOBCIIEHUBAKOLINE BELIECTBA U

creapar MarHHsL.

KoncepBantamy, KOTOpblE MOTYT NMPUCYTCTBOBATh B MpENapaTax AJisl HAHECEHUs
Ha CEMEHA, MPIMEHHNMBIX COTJIACHO JAHHOMY M300PETEHHIO, SIBJISIFOTCS TIOOBIE BEIECTBa,
KOTOpble OOBIMHO MOTYT HCIIONIB30BATECS Il TAaKUX LeJiell MpU  W3rOTOBJIEHHH
arpOXUMHYECKUX KOMIO3MUMH. [IprMepbl TakMx BEINECTB BKIIOYAIOT AUXJIOPPEeH u

norypopmanb OEH3MIIOBOTO CIIMPTA.
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BcnomorarenpHpIMU  3aIyCTUTENISIMHA, KOTOPbIE MOIYT IPUCYTCTBOBaTb B
npernaparax il HAHECEHHsl Ha CEMEHa, IPUMEHUMBIX COITIACHO JAHHOMY H300pETEHHIO,
ABJISIIOTCS] MOOBIE BEIIECTBA, KOTOPbIE OOBIYHO MOTYT UCIIOJIb30BATBCA U TAKUX Lieel
IPU M3FOTOBJIEHUH AarpOXMMHUYECKMX Komnosuuui. llpeamoururensHele npuMepsl
BKJIFOYAIOT MPOM3BOAHBIE LEJUTFOJIO3bL, MPOM3BOAHBIE AKPUJIOBOM KHUCJIOTBI, KCaHTaH,

MOIU(pHULIPOBAHHBIE [JIMHBI M MEJIKOANCIIEPCHBIH OKCHI] KPEMHHSL.

CBHSbIBaIOH_[I/IMI/I BEIICCTBAMMU, KOTOPBIC MOTI'yT IIPHUCYTCTBOBATD B IIpEIiaparax aJisd
HaHCCEHUA Ha CEMEHA, MPUMCHHNMBIX COI'IaCHO JaHHOMY I/1306peTeHI/II'O, SIBJISIFOTCSI JIFOOBIE
BEIECTBA, KOTOPBIE 00BIYHO MOT'YT UCTIOJIb30BaTbCA OJIA TAKHUX L[GJ'IGfI MpHu U3roTOBJICHUA
MPOAYKTOB IJI1 HAHCCCHHS Ha CCMCHA. K NPEANOYTHUTEIIbHBIM MTPUMEPAM TaKHUX BCIICCTB

OTHOCATCS MOJIMBUHWITTUPPOIUAOH, MOJITMBUHUIALICTAT, MMOJTUBUHHUJIOBBIN CITUPT U TUJIO34.

[IpenaparuBHble (OPMBI UII HAHECEHHWsI Ha CEMEHa, KOTOpPbIe NPUMEHHMBI
COTJIACHO JTaHHOMY H300PETEHHIO, MOTYT HCIOJB30BaThCA Uit OOpabOTKH IIHPOKOTO
CIEKTPAa Pa3JINYHBIX BUJIOB CEMSIH, KaK HETIOCPEACTBEHHO, TAK U MOCJIE MPEIBAPUTEILHOIO
paz0aBnenus Bomoid. Hampumep, KOHLEHTpaThl U IOJNy4aeMble M3 HUX IOCPEACTBOM
paz0aBneHnss BOJOW IpernapaTuBHbIE (POPMBI MOT'YT HCIIONB30BAThCS IJIs1 HAHECEHUs] Ha
CEMEHA 3€PHOBBIX KYJbTYP, TAKMX KakK MNIIEHULA, SYMEHb, POKb, OBEC U TPUTHKAJE, a
TaK)ke Ha CeMeHa KYKYpy3bl, COM, PHUCA, MACJIUYHOIO parica, ropoxa, 000OB, XJIOIKa,
NIOZICOJTHEYHMKA U CBEKJIBL, a TAK)KE HAa Pa3HOOOpa3Hble BUIbI CEMSH PA3JIMYHbIX OBOLIEH.
IpenapaTuBHbIe (POPMBI, KOTOPBIE IPHUMEHHMBI COITIACHO NaHHOMY H300PETEHHIO, WU
npernaparbl, MOJyYeHHbIE NMyTeM HX pa30aBeHMS, TAKKe MOTYT HCIOJIB30BATHCS C
CEMEHAMHM TPAHCI€HHbIX pacTeHuil. B 3TOM ciydae, MOIryT Takke BO3HHKATb
JONOJIHUTENbHbIE CHHEeprudeckue 5((EeKThl NpH B3aMMONEHCTBUH C BEINECTBAMH,

KOTOpBIe 00Pa3yIOTCs B PE3yJIbTaTe SKCIIPECCHH.

Jlnst oOpaOoTKU CEMsIH COCTaBaMH ISl IPOTPABJIMBAHUS CEMSIH, KOTOPBIE MOTYT
HUCIIOJIB30BAThCA B COOTBETCTBUHU C HACTOALIIUM I/1306peTeHI/IeM, WJIW MOJTYYEHHBIMU U3 HUX
npemnaparamMu MOyTEM I[O6aBJ'IeHI/I$I BOAbIL, MOI'yT HNPHUMCHATBCA BCE CMCECUTCIIbHBIC
yCTpOICTBa, OOBIYHO MPHUMEHSIIOIIUECS Il HAHECEHHS Ha ceMeHa. B wacTHocTH, mpH
IpoLeNlype HAHECEHWs HAa CEMEHa JaHHbIe CeMEHa MOMEINAOTCS B CMECHTEJbHOe
YCTPOMCTBO, K HUM JT00ABIIAIOT OIpeieNIEeHHOe, HEOOXOMMOe KOJIMYECTBO IPENapaToB, B
OTZENIHOCTH WM Tociie pa3OaBlieHHs] BOJOH, M MPOU3BOAMTCS MEPEMELINBAHUE BCETO
o0beMa 1O OIHOPOJHOIO pACIpeNeNieHUs BCEeX IpPenapaToB Ha ceMeHax. llpu

HEOOXOAMMOCTH, 38 3TUM CJIEyeT OIepaLisi BbICYIIUBAHUS.
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Jlo3a BHECEHUs] NMPUMEHHMBIX COIVIACHO JAaHHOMY H300pETEHHUIO MpenapaToB
MOXKET BapbUpPOBATHCS B MPEeax OTHOCUTENBHO LINUPOKOro AuanazoHa. OHa 3aBUCUT OT
KOHKPETHOT'O COZIEpP KaHMsI aKTUBHBIX HHIPEANEHTOB B IIPENapaTUBHON opMe, a Takke OT
cemsH. Jl03a BHECEHUsI KAXIOTO OTAEIBHOI0 aKTHBHOTO HHIPEIUEHTa OOBIYHO COCTABIIAET
ot 0,001 no 15 r Ha kunorpamm cemsiH, npeanouturenbHo ot 0,01 1o 5 r Ha kuIorpaMm

CEeMsIH.
I'MO

Kak yxe ObUIO CKa3aHO BBINIE, COMVIACHO JAHHOMY H300pPETEHHIO MOTYT
noziBepraTbcsi 00pabOTKe BCe PACTeHUs] MU MX YacTU. B MpeamnoyTUTESTbHOM BapHaHTE
peanmmzannu u3o0peTeHus 00padaThIBAIOT PACTEHUS, a TAKKE MX YaCTH, COPTOB U BHIIOB,
BCTPEUYAIOIIMXCSI B JUKOM BHJE, WM BbIBEACHHBIX OOBIMHBIMH OHOJIOTHYECKUMHU
METO/IaMH, HalpUMep, CKPEIlMBaHHEeM MM CHHTE30M IPOTOIIACTOB. B cooTBeTCTBUU C
elle OJHHUM TMpPEANOYTUTEIbHBIM BapHAHTOM peanu3aluud o0paboTke MOABEpPraroTCs
TPAHCT'€HHbIE  pACTeHHUs, TIONY4€HHbIE METOJAMH T'€HHOW HHXEHEepPUH, NpH
HEOOXOMMMOCTH, B  KOMOMHAIMM €  OOBMMHBIMH  METOAaMU  («TeHETUYEeCKU
MOIU(HULIUPOBAHHBIE OPraHU3MbI»), U YaCTH TakuX pacreHuil. OObsICHEHHE TEePMUHOB
«4acTH» WIN «4aCTH PACTEHUs» WIN «PACTUTENIbHBIE YaCTH» ObLJIO MPUBEICHO BBILIE.
bonee nmpeanouTHTENBEHO, B COOTBETCTBUH € HACTOSIINM U300peTeHneM 00padaThIBatOTCs
pacTeHusi COPTOB, KOTOPbIE SBJIIOTCS KOMMEPYECKHU TOCTYITHBIMH HJIH UCTIONb3YEMbIMU.
Ilox TepMHHOM «COpTa PacTEHUID» MOAPA3YMEBAIOTCS PACTEHHUs, OONaNar0IIie HOBBIMU
CBOMCTBAMH («XapaKTEPUCTHKAMMIY»), KOTOPbIE OBbLIM MOJYy4E€Hbl METOAAMHU OOBIYHOTO
pasBeneHuUs], MyTareHe30M HITH C TIPUMEHEHHeM TexHosoruu pekombuHanTabix JIHK. O1o

MOTYT OBITh COPTA, PA3HOBUIHOCTH, OHO- M T€HOTHIIBI.

Criocob 00paboTku COrlacHO H300PETEHHI0 MOKHO UCTIOIB30BATh JIsl 00paboTKH
reHeTndecku MoauduuupoBanHbix oprann3MoB (I MO), HanpuMep, pacTeHUH HITH CEMSTH.
I'eneTnyeckumu MOIU(UIMPOBAHHBIMU PACTEHUSIMH (HUTH TPAHCT€HHBIMH PACTEHHSIMH )
SIBJSIFOTCSL PACTEHMs, Y KOTOPBIX B I€HOM YCTOWYHMBO BCTPOEH TIE€TEPOJIOTMYHBIN TE€H.
BripaskeHne «reTeposornyHbIi T'eH» MO CYINECTBY, O3HA4YaeT I'eH, KOTOPBIHA CO3/1aH WU
coOpaH BHE pacTE€HHs, W KOTOPBIH, MPU BBEACHUH B SIIEPHBIN, XJIOPOIUIACTHBIA WIIH
MHUTOXOH/IPHANIBHBIA T€HOM, [aeT TPaHC(OPMUPOBAHHOE pACTEHHE C HOBBIMH WIIH
YIAYYIIEHHBIMA arpOTEXHHYECKMMH WM JPYTUMH CBOICTBAMH, 3a CUET 3KCIIPECCHU
LeneBoro Oenka WM MOJMIIENTHAA, WM 32 CUET OTPHUIATENbHON PperyJisiluu WU

CaliJIEHCHHIa APYroro (Apyrux) resa (reHOB), KOTOpbIE NMPHUCYTCTBYIOT B pacTeHHUU (C
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UCIIOJIb30BAaHUEM, HAIPUMEDP, aHTUCMBICJIOBOM TEXHOJIOTUH, KOCYIPECCOPHOMN TEXHOJIOTHU
wnu texHonorun PHK-untepdepentm (RNA1) nmm texnonorun MukpoPHK (miRNA)).
I'ereposiornynelii reH, KOTOPBIN JIOKAJIU30BAH B FEHOME, TAKyKE HA3bIBAETCs] TPAHCTEHOM.
Tpancren, KOTOpbI ONpeneNeH KOHKPETHOW JIOKalu3aluueil B TEeHOME pacTeHMs],

HAa3bIBAIOT TPAHC(HOPMALIMOHHBIM HJIH TPAHCTEHHBIM OOBEKTOM.

PacreHuss W copra pacTeHHii, KOTOpble TMPEANOYTHTENIHHO TOABEPTrarOTCs
00paboTKe COrNIaCHO M300PETEHUI0, BKJIFOYAIOT BCE PACTEHUS, MMEIOIHe MeHeTUYeCKUMA
MaTrepuall, KOTOPbII MpUIaeT OCOOEHHO NMPENMYIIECTBEHHBIE TTOJIE3HbIE XaPAKTEPUCTUKH

STHM PACTEHHSIM (TTOJTyYSHHBIE CEIEKLUEeH W/ T METOIaMH OMOTEXHOJIOTHH PACTEHHH).

PacteHus u copra pacTeHuii, KOTOpble TaKXKe MPEANOYTUTEIBbHO MOIBEPIratOTCs
00paboTke COrNIacCHO W300PETEHUIO0, MPENCTABNISIOT COOOW Takue PACTeHUs, KOTOpbIE
SIBJSIFOTCSL YCTOMUYMBBIME K OJJHOMY FUJTH HECKOJBKMM (hpakTopaM OHMOTHYECKOro CTpecca,
T.€C. YKA3aHHbIC pPaCTCHUA MNPOSABIIAIOT IMOBBILICHHYHO YCTOI\/'ILII/IBOCTI:; 10 OTHOULICHUK) K
JKUBOTHBIM-BPCAUTCIIAM U MI/IKpO6I/IaJ'IbeIM BPEAUTCIIAAM, HAlpUMEP, K HEMATOdaMm,

HACEKOMBIM, KJiemam, (PUTOMaTOreHHbIM rprudam, OakTepusiM, BUpyCcaM W/ MJIH BUPOUIAM.

Pactenus u copra pacTeHUH, KOTOpbIE TaKk:Ke MOTYT ObITh 0OpabOTaHbI COTJIACHO
M300pETEeHNIO, MPECTABIIIOT COOOH TaKHe pacTeHHsl, KOTOPbIE SABJSIFOTCS YCTOMYMBBIMU
K OJTHOMY HJIM HECKOJIbKUM (hpakTopaM abHOTHUECKOro cTpecca. Y cioBUsl aDMOTHYECKOTO
cTpecca BKJIIOYAIOT, HAPUMED, 3aCYXY, BBICOKHE U HU3KHE TEMIIEPATYPbl, OCMOTUYECKHI
CTpecc, 3aTOIUICHHE, TOBBIIEHHAsT 3aCOJEHHOCTh IIOYBBI, IOBBILIEHHOE NPHUCYTCTBHE
MUHEPAJIOB B MOYBE, NPUCYTCTBHE 3KCTPAOPAMHAPHBIX KONMYECTB O30HA, M30BITOUHBIH
CBET, HENOCTATOK a30THBIX WK (POCHOPHBIX TMHTATENBHBIX BEILIECTB, OTCYTCTBHE

3aTCHCHUA.

Pactenust 1 copra pacTeHUH, KOTOPBIE TaK:Ke MOTYT ObITh 00pabOTaHbI COTJIACHO
M300pETEHUI0, IPENCTABISIFOT COOOH TaKMe paCTEHHsI, KOTOPbIE O0JIQAA0T YITyYIIEHHBIMU
XapaKTePUCTUKAMHU YPOKAHHOCTH. YJIydlllEHHAas YPOXKaHHOCTb YKA3aHHBIX PAaCTEHUU
MOKET OBITH PE3yJIbTATOM, HAalpHMeEp, VIYUIIEeHHbIX MMoKa3areneli (PU3noIoruu, pocta u
Pa3BUTHSI PACTEHHs, TAKUX KakK 3((EeKTHBHOCTb MCIIONB30BaHUsS BOABI, 3()(HEeKTHBHOCTD
BJIArOYyIeP>KaHUs, YIIy4IIeHHasl YCBOSEMOCTh a30Ta, YCHUJICHHAs! aCCHMIIALNS YIIIEPOa,
yIy4IIeHHbIH (DOTOCHHTE3, TOBBIIEHHAs BCXOXKECTh M YCKOPEHHOE co3peBaHme. Ha
YPOXKaHOCTh, KPOME TOTO, MOJKET OKa3bIBaThb BIMSHHUE VIIyUIIEHHE OpTaHH3aLUH

pacTeHuil (IIpU CTPECCOBBIX M HECTPECCOBBIX YCJOBUSIX), BKIIFOYAs, MOMHUMO MPOYETO,
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paHHee Ha4ajO [BETEHMS, KOHTPOJIb LBETEHMS JUIA MOJNy4YeHHs THOPHIHBIX CEMSH,
BCXO0KECTb, pPa3Mep PACTEHHUs], KOTMUECTBO MEXKAOY3JIUN U pACCTOSIHUE MEXKAY HUMH, POCT
KOPHEBOW CHUCTEMBI, pa3Mep CEMsH, pa3Mep IUJIOAOB, pa3Mep CTPYYKOB, KOJINYECTBO
CTPYUYKOB WM KOJIOCbEB, KOJMYECTBO CEMsH B CTPy4Ke WJIM KOJIOCE, Macca CEMEHH,
YBEJIMYEHHUE TPOLEHTHOIO OTHOLIEHMs BBINOJHEHHBIX CEMsH, CHUXKEHHOE OCBIaHue
CEeMsH, CHIKEHHOE pacTPEeCKUBAHUE CTPYYKOB U YCTOWYMBOCTb K Mojeranuro. Jlpyrue
XapaKTEePUCTHKH YPOXKAMHOCTU BKIIIOYAIOT COCTAB CEMSH, HalpUMep, COAep)KaHue U
KOMITO3HLIMST YIJIEBOZOB, HANpHMeEp, XJIOMOK WJIM Kpaxmall, conep’kaHue OeJKoB,
MacCIUYHOCTh U COCTaB JKHPOB, IMHINEBas LIEHHOCTb, CHIKEHHOE COJEp)KaHUE He
O0NaaroIMX THINEBOH IIEHHOCTBIO BEINECTB, VYJYYINEHHAs MPUTOAHOCTb IS

nepepadOTKH | JIyUIlasi yCTOHYUBOCTD MPU XPAHEHUH.

Pactenus, koropple Moryr ObITb 00pabOTaHbl COMJIACHO W300PETEHHIO,
NPENCTABISIIOT COOOH THOpPHIOHBIE PACTEHHs, KOTOPBbIE YK€ TMPOSIBISIIOT TNPH3HAKH
reTepo3nca WM THOPUIHON CHJIBL, YTO B PE3YJIbTATe MPUBOAUT B LIEJIOM K YIYYIIEHHON
YPOXKaHHOCTH, CHJIE, JKU3HECTIOCOOHOCTH M YCTOWYMBOCTH K (pakTOpaM OMOTHYECKOTO U

abuOTHYECKOrO cTpecca.

Pacrenust wnm copra pacTeHHil (MONydeHHblE METOAAMH OHOTEXHOJIOTHH
pacTeHu, TaKMMHU KaK T€HHasl HH)KEHEPHs1), KOTOpble MOTYT ObITh 00paboTaHbl COrJIACHO
M300pETEeHNIO, SBIIOTCS PACTEHUSIMH, YCTOMYMBBIMHU K repOHLMAAM, T.€. PACTEHHSM,
00JIaaaroIKUMH YCTOWYNBOCTBIO K OJTHOMY HUTH HECKOJIBKHM OTIPEAEIEHHBIM repOrLniaMm.
Takue pacreHusi, KOTOpble MOTYT OBITh MOJY4YEHbI T€HETHUECKOW TpaHC(opMaLuen win
CEeJIEKLIMeN pacTeHui, coaep>kaT MyTalui0, MNPUAAIOLIYI0 TaKyk) YCTOMYHMBOCTBH K

repOrLuaaM.

Pacrenust wnm copra pacteHHil (MOJNy4eHHbIE METOAAMH OHOTEXHOJIOTHH
pacTeHull, TAKUMH KaK TeHHas WHXKEHEPHs), KOTOPbIE MOTYT OBITh Takxe 00paboTaHBI
COTJIACHO M300PETEeHUIO, SIBJSIFOTCS] TPAHCTEHHBIE PACTEHMUS], YCTOMYHMBBIE K HACEKOMBIM,
T.€. PaCTeHHs1, KOTOPbIM OblTa MPUAaHA YCTOWYUBOCTD K HAITAAEHNUIO HEKOTOPBIX LIENIEBBIX
HACEKOMbIX. Takue pacTeHHs, KOTOpbleé MOIyT OBITh TIONy4YeHBl T€HETHYECKON
TpaHchopMaIvield W CeeKIMed pacTeHul, ComepkaT MyTAlHIO, MPUAAIOIIYI0 TaKyIO

YCTOI\/'ILII/IBOCTB K HACEKOMBIM.

Pactenust wmnm copra pacteHHil (MONydeHHbIE METOAAMH OHOTEXHOJIOTHH

pacTeHul, TAKUMH KaK TeHHas WH)KEHEPHs), KOTOpPblE MOTYT ObITh Takke oOpaboTaHbI
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COTJIACHO M300pPETEeHUI0, SBISIOTCS YCTOMYMBBIME K (pakTOpaM aOHMOTHYECKOTO CTpecca.
Takue pacreHHsi, KOTOpPbIE MOTYT OBITH MOJIy4eHbI T€HETUYECKOH TpaHchopManyeit nim

CeJIEKLIUEN PACTeHUH, COAEPKAT My TALIMIO, TPUAAOINYIO TAKYK) YCTOMYHUBOCTD K CTPECCY.

Pacrennss wnm copra pacreHui (MOJydeHHbIE METOJAMU OHMOTEXHOJIOTHH
pacTeHHH, TAKUMH KaK TeHHas MH)KEHEPHUs), KOTOpble MOTYT OBITb Takke 00paboTaHbI
COJIACHO M300PETEHHUIO, AEMOHCTPHUPYIOT H3MEHEHHbBIE KOJIMYECTBEHHbIE U KAYeCTBEHHbBIE
XapPAKTEPUCTHKH W/WJIM XapaKTEPUCTUKU YCTOHYUBOCTH TpPU XPAHEHHH COOPAHHOTO
MpoAYyKTa ypoxKas WU U3MEHEHHBIE XaPAKTCPUCTHUKHU ONPEACTIEHHbIX HHIPEAHUCHTOB

COOpaHHOTO MPOIYKTA YPOIKasi.

Pactenust wnu copra pacreHuil (KOTOpble MOTYT OBITh TOJNY4YEHBl METONAMHU
OMOTEXHOJIOTHU PACTEHH, TAKUMH KaK T'€HHAst MHKEHEPHsI), KOTOPbIE MOTYT OBITh TAK)Ke
00paboTaHbl COTJIACHO W300pPETeHUIO, TPEACTaBISIFOT COOOH pacTeHWs, TaKue Kak
pacT€HuA XJIOMIAaTHUKA, ¢ UBMCHCHHBIMU XapPaKTCPUCTUKAMH BOJIOKHA. Takne pacTEHus,
KOTOpPBbIE MOTYT OBITh MOJy4€Hbl TE€HETUYECKOW TpaHC(POpPMAIlHel WK CeNeKIpei

pacTeHul, Coaep>KaT MyTaLHIO, MPUJAIOIIYIO TAKUE N3MEHEHHbBIE CBOMCTBA BOJIOKHY.

Pactenust wnu copra pacreHuil (KOTOpble MOTYT OBITh TOJyY€HBI METONAMH
OMOTEXHOJIOTMU PACTEHHH, TAKUMH KaK F€HHAsi HH)KEHEPHsT), KOTOPbIE MOTYT OBITh TaKXe
00paboTaHbl COMJIACHO H300PETeHHIO, TPEACTaBISIIOT COOOH pacTeHHs, Takue Kak
MAaCJIMYHBIA paric ¥ POACTBEHHbIE pacTeHus Brassica, ¢ M3MEHEHHbIMU MPO(UIbHBIMU
CBOMCTBaMHM Macijia. Takue pacTeHusi, KOTOpPble MOTYT OBbITh IOJY4eHbI T€HETHYECKON
TpaHcopmarreli uim CeNeKimell pacTeHHid, COIepKaT MYTALMIO, MPUIAIOIIYI0 TaKue

M3MEHEHHbIe PO UIIbHBIE CBOIICTBA MACITy.

Pactenust wnu copra pacreHuil (KOTOpble MOTYT OBITh TOJNy4Y€HBl METONAMH
OMOTEXHOJIOTHU PACTEHH, TAKUMH KaK F€HHAst MHKEHEPHsI), KOTOPbIE MOTYT OBITh TaK)Ke
00paboTaHbl COMNIACHO U300PETeHUIO, TPEACTABISIFOT COOOH pacTeHWs, TaKue Kak
MACJIUYHBIN parc ¥ pOACTBCHHBIC PACTCHUSA Brassica, C UIBMCHCHHBIMHU XapaKTEPUCTUKAMUA
OCBINIAHUSI CeMsiH. Takue pacTeHus, KOTOpble MOTYT OBITh IMOJNYyYeHBl I'€HETHYECKOH
TpaHchoOpMaIed WM CeNIeKIHel pacTeHUl, COAep:KaT MYTAlHIo, MPHUIAOIIYI TaKue
HN3MCHCHHBIC XapaKTCPUCTUKKU OCbIINAHUA CEMAH, W BKJIHOYAKOT PACTCHUSA, TAKHEC KakK

MAaCIAIHBIN panc € 3ano3aajabiM UK MOHUKCHHBIM OCBIIIAHUEM CEMSH.

Pactenust wnu copra pacreHuil (KOTOpble MOTYT OBITh TOJNy4Y€HBl METONAMHU

OMOTEXHOJIOTMU PACTEHH, TAKUMH KaK F€HHAsi HH)KEHEPHs1), KOTOPbIE MOTYT OBITh TAKXe



60

00paboTaHbl COTJIACHO M300PETEHUIO, MPEACTABIISIIOT COOOM paCTeHHUs, TAKUE KaK Tadak, ¢

M3MEHEHHbIMU NPOQUIIIMHU NTOCTTPAHCIILIMOHHON MOTU(pUKaIUN Oeka.
IIpumenenue

ITpu wucCONB30BaHMM KOMOMHALMI COTJIACHO H300PETEHHI0 M KOMIIO3ULHUIA,
cozepKallux Takhe KOMOHMHALMHM, B Ka4deCTBe (PYHIHMLHMAOB 1032 BHECEHHS MOJKET
BapbHPOBATLHCA B IPEACTIaX OTHOCUTEIbHO IIMPOKOIo Auaria3oHa, B 3aBUCUMOCTHU OT BUA

MPUMECHEHM. I[OSbI BHECCHUA

B ciydae oOpaboTku vacteit pacrenus, Hampumep, juctbes. 0,1 - 10 000 r/ra,
npennouyrutenbHo 10 - 1000 r/ra, Oonee mpeamoururensHo S0 - 300 r/ra (B ciydae
00paboTKM TMyTeM TMOJUBKUA WJIM OpPOILICHHS, BO3MOXHO elne Oojiee CHU3UTH 103y
BHECEHMs, B OCOOCHHOCTH, €CITM HCIIOJIb3YIOTCS HHEPTHBIE CYOCTpaThl, Takue Kak

MHHEpaJIbHAst BaTa WU MEPIIHT);

B ciy4ae oopabotku cemsiH: 0,1 - 200 r Ha 100 kr cemsiH, mpennouTuTesibHo 1 - 150
r Ha 100 kr cemsiH, Oonee mpemnodrutenbHO 2,5 - 25 r Ha 100 kr cemsiH, eme Oonee

npeanoyTuTeNbHO 2,5 - 12,5 ra 100 kr cemsin,
B ciryudae obpadorku moussr: 0,1 - 10 000 r/ra, npeanoururensHo 1 - 5000 r/ra,

MpUYEM MPUBCACHHDBIC KOJIUICCTBA OTHOCATCA K O6H_I6My KOJIMYECTBY aKTUBHOI'O

HUHI'PEONCHTA B COOTBGTCTBYPOH_IGI\/'I KOM6I/IHaI_II/II/I HNJIKM KOMITO3HULHH.

VYkazaHHbIE AO3UPOBKU MPUBOIATCA HUCKIIIOUUTECIIBHO B Ka4Y€CTBC NPUMEpPA U HE

OrPAaHMYMBAIOT LIEJIN H300PETEHMS.

Hacrosiiee n3o0pereHue NOsSICHAETCS CIEAYIOIUMH IpuMepaMu. TeM He MeHee,

U300peTeHne He OTPAaHIYEHO STHMH MPUMEPAMH.
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IIpumepsl

VnyumienHass (yHrMUUAHAS aKTHMBHOCTb KOMOHMHAIIMM aKTHUBHBIX COEIHMHEHHH
COTJIACHO H300pETEeHHIO MpEACTaBlIeHa B CIEAYIOIIMX IpuMepax. B To Bpems kak
OTZIeNIbHbIE AKTUBHbIE COCIMHEHUS MPOSBIIOT C1a00CTh OTHOCHTENBHO (DYHIULMIAHON
AKTUBHOCTH, KOMOHMHAIIMH AEMOHCTPUPYIOT AKTHBHOCTb, MPEBOCXOISILIYIO CBOUMH

CBOWCTBaMH MPOCTYEO COBOKYITHOCTb aKTUBHOCTEH.

Cunepruueckuii 3¢ ekt GyHruuunoB BCeraa npucyTCTBYeT, Koraa (yHrHIUaHAS
AKTUBHOCTh KOMOWHALIMI aKTUBHBIX COEIMHEHHH MPEBBIIAET CYMMApPHYIO aKTHBHOCTB
AKTHUBHBIX COEAMHEHUI MPU BHECEHHHU 10 OTAeIbHOCTH. OKKaaemasi akTUBHOCTb TAaHHOMN
KOMOWHALIMH JIBYX aKTHBHBIX COEAMHEHHI MOKET ObITh PaCCYUTaHA CIASAYIOIINM 00pa3oM
(cf. Colby, S.R., "Calculating Synergistic and Antagonistic Responses of Herbicide
Combinations", Weeds 1967, 15, 20-22):

Ecou

X — 3¢¢eKkTuBHOCTb, KOrma oOpadOTka AaKTUBHBIM COEOUHEHHEM A

NPOU3BOJINUTCS TIPU JO3UPOBKE M 4./MJIH. (WK 1/12),

Y — a¢dexTuBHOCT, KOTrAa 00paboTKa AaKTHBHBIM COeIMHEHHeM B

NPOU3BONUTCS NIPU JO3UPOBKE N 4./MJIH. (WK 1/Ta), U

E — 3¢ dexTUBHOCTD, KOTrAa 00paboTKa aKTUBHBIMU COeAMHEHUIMHU A u B

MIPOU3BOAUTCS TIPU JO3UPOBKE M U N 4./MJTH. (MJIH 1/Ta), COOTBETCTBEHHO,
TO

E=x+v-2L
100

J1yist TPOMHBIX cMecel mosy4daeTcs cienyriiee ypasaeHne Konou:
Ecmu

X — 3¢¢eKkTuBHOCTb, KOrma oOpadoTKa AaKTUBHBIM COETUHEHHEM A

NPOU3BOMINUTCS TIPU JO3UPOBKE M 4./MJIH. (WU 1/12),

Y — a¢dexTuBHOCT, KOTAa 00pabOTKAa AaKTHBHBIM COENMHEHHEM B

NPOU3BOINUTCS NIPU JO3UPOBKE N 4./MJIH. (WK 1/T2),

Y — »ddexkTuBHOCTh, KOrma oOpaboTka akTHBHBIM coeauHeHHeM C

MPOM3BOIUTCS TIPU TO3UPOBKE O U./MIIH. (WJIH 1/Ta), U
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E — 3¢ dexrrBHOCTD, KOTIAa 00pPadOTKA AKTUBHBIMU COSUHEHHMIMU A, B 1

C npou3BOOUTCS MPH JO3UPOBKAX M, N U O 4./MJIH. (WJTH 1/Ta), COOTBETCTBEHHO,

TO

XY XZ YZ XYZ

E=X+Y+7Z- +
100 100 100 100-100

Crenenb 3 QeKTUBHOCTH BBIpAXKAETCS B MPOLIEHTHOM OTHOIIeHuH. 0% o3Ha4yaeT
3¢ PEeKTHBHOCTh, COOTBETCTBYIOIIYIO KOHTPOJIBHOM IpymIe pacTeHuii, a 3G dekTuBHOCTD

100% o3HauaeT, 4yTo 00JIE3Hb HE HAOJFO1aeTCA.

Ecnu dakTiyeckast akTHBHOCTD MPEBBILIAET PACUETHOE 3HAYEHHE, TO AKTUBHOCTD
KOMOWHALIMH SIBJISIETCS] CBEPXAIMTUBHOM, T.€. MPUCYTCTBYET cuHepruueckuii adgexr. B
3TOM ciydyae (aktuuecku HaOmoxaemass 3()p(EeKTUBHOCTb NOJDKHA OBITH BBILIE, YeM
3Ha4YeHue mnporHosupyemoit s¢dextusroctu (E), pacder koTopod NpOU3BOAWUTCS B

COOTBETCTBHH C BBIIIEYKa3aHHOH (HOpMYIIOi.

Jpyrum crnocoboM IeMOHCTpalu CHHeprudeckoro 3gdexra sBisiercss crocoo,
orucansbiii Tammecom (cf. “Isoboles, a graphic representation of synergism in pesticides”

in Neth. J. Plant Path., 1964, 70, 73-80).

IIpumep A: uccaenosanue in vitro, rpudKoOBbIe MUKPOOPTAHU3MbI

JlyHkn 906-1yHOUHBIX MHUKPOTUTPALMOHHBIX IJIAHIIETOB HAMOJHWIN 30 MK
NPErnapaTUBHON (OPMBI HUCCIEIYEMOrO COCAMHEHHs MJIH KOMOWHALMKM COSTUHEHUI B
METaHOJIe + SMYJIbrarop AalKWIAPUI-TIONUIIMKONEBbIH (pup. 3aTeM OCYIIECTBISETCS
UcCTapeHne pacTBOPUTEIIS B KoJimake. Ha cienyromieM starme B K&Ky JYHKY TOOaBIISIOT
no 200 MKJ KUAKOW MUTATEIbHOM Cpenbl, B KOTOPYIH) BHOCAT COOTBETCTBYIOLIYEO

KOHIIEHTPALIUIO CIIOp WJIM MULIETIMAIBHON B3BECH UCCIIEAyEMOro rpuda.

C momombio (oromMerpa MPOU3BOAUTCS U3MEPEHUE ONTHYECKOW IUIOTHOCTHU BO

BCEX JIYHKAX Ha JJIMHE BOJIHBI 620 HM.

WNHKyOanno MUKPOTHTPALMOHHBIX IIJIAHIIETOB OCYIIECTBISUIN B TEUEHHUE NEPUOIA
ot 3 no 7 nueii pu 20 °C u npu oTHOcUTENbHON BiaxkHOCTH 85%. [Tocne wHKyOamu
TOPMO3KEHHE pocTa onpenessitoT GotoMeTpudeckn. IPPeKTHBHOCTh PACCUNTHIBAETCS B
OTHOIIEHNH K KOHTPOJBHOM rpyrie HeoOpaOOTaHHBIX pacTeHwit; sddexruBHOCTH 0%

O3HauYaeT poOCT rpuda, COOTBETCTBYIOMIMII KOHTPOJBHON Tpymme HeoOpabOTaHHBIX



63

pacteHuii, B To Bpems kKak 3¢dexruBHOCTE 100% O3Hauaer, YTO NMPU M3MEPEHUH POCTa

rpuda He ObLIO OOHAPYKEHO.

[IpuBenenHble HibKe TaOMUIBI SICHO JEMOHCTPUPYIOT,

qTO

HaOJroaeMast

AKTHUBHOCTD KOM6I/IHaI_[I/II/I AKTUBHBIX COCIUHEHMUI COTJIAaCHO 1/1306pereH1/1}0 MMpeBbIIIACT

PacUEeTHYIO aKTUBHOCTb, T.€. IIPUCYTCTBYET CHHEPTeTHYECKHH 3P eKT.

Tabauua A: in vitro -UcnbITaHusI ¢ HCNOJIL30BAHMEM Botrytis cinerea

Oxunaemoe
msobaywn | (2.005) (2.060) 3Ha4YeHUE,
{I-1) {byonupam IUKJI00YTp | coorHolne | 3¢¢eKTuB | paccHUTaHHOE
(u./MH.) (a I/);JI\;IH ) (IZ /) udypam HUE HOCTb %o o
' ’ ' ' (4./muH.) merony Konbu
%
0.1 0
0.04 0
20 99
0.8 86
0.16 68
0.1 0.04 20 1:0.4:200 99 99
0.1 0.04 0.8 1:04:8 90 86
0.1 0.04 0.16 1:04:1.6 71 68
0.5 9
0.1 0
0.02 9
02 85
0.04 0
0.008 49
5 30
0.5 02 5 1:0.4:10 98 91
0.1 0.04 5 1:0.4:50 98 30
0.02 0.008 5 1:0.4:250 99 68
Taoauua B: in vitro -UcnbiTanus ¢ ucnoab3osanuem Cercospora beticola
Oxunaemoe
(2.019) 3HAUEHUE,
(I-1) Hs0(iy LU nuaudymMeTo s¢dexkTuB | paccuMTaHHOE
M COOTHOIIICHUE
(a./muH.) (/e Gben HOCTB % o
(4./muH.) merony Konbu
%
25 99
0.5 74
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0.1 36
0.02 50
1 88
02 0
0.04 30
0.008 20
1 91
2.5 1 1 1:0.4:.04 100 100
0.5 02 1 1:0.4:2 98 98
0.1 0.04 1 1:0.4:10 97 96
0.02 0.008 1 1:0.4:50 100 96
Taoauua C: in vitro -Ucnstmanus c ucnoiv3osanuem Diaporthe citri
Oxunaemoe
msobaywm | (2.005) (2.019) 3HAUCHUE,
{I-1) muaugayme | cootHome | 3QQeKTHB | pacCUUTaHHOE
(4./miH.) ( I/);?I/IH ) (1)?37;;2?\4 TopeH HUE HOCTB %0 o
' ’ ' ' (a./muH.) merony Konbu
%
2.5 99
0.02 0
1 0
0.008 5
20 12
4 0
2.5 1 20 1:0.4:8 100 99
2.5 1 4 1:.04:1.6 99 99
0.02 0.008 20 1:0.4:1000 23 16
0.02 0.008 4 1:0.4:200 10 5
2.5 99
0.5 90
0.02 0
1 9
02 15
0.008 0
0.2 0
2.5 1 0.2 1:0.4:0.08 99 99
0.5 02 0.2 1:04:.04 94 91
0.02 0.008 0.2 1:0.4:10 0 1




Taoauua D: in vitro -Ucneitmanus ¢ ucnoavzoeanuem Fusarium culmorum
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Oxunaemoe
(2.005) (2.060) (2.019) 3HA4YCHHUE,
u3oduynu LUKJIOOYT
I-1) Dam ¢bayonupa adypa nuaudiy | coorHoue | 3PQPEKTHB | paCCUUTaHHOE
(u./mnH.) (4 /I;MH ) M P Myp metoden HHE HOCTb %0 o
' 7| (4./miH.) (/) (u./mMnH.) merony Konbu
. . o,
0.1 9
0.02 11
0.04 4
0.008 2
20 23
4 6
0.1 0.04 20 1:0.4:200 47 33
0.1 0.04 4 1:0.4:40 40 18
0.02 0.008 20 110"(‘):100 56 33
0.02 0.008 4 1:0.4:200 26 18
0.5 15
0.1 9
0.02 11
0.2 0
0.04 4
0.008 2
0.2 44
0.5 0.2 02 1:0.4:.0.4 63 53
0.1 0.04 02 1:0.4:2 54 51
0.02 0.008 0.2 1:0.4:10 47 52
0.5 0
0.1 0
0.2 11
0.04 0
0.2 38
0.04 34
0.008 7
0.5 0.2 0.2 1:04:04 50 44
0.5 0.2 0.04 1:0.4:0.08 40 41
0.5 0.2 0.008 110'4610'01 21 17
0.1 0.04 0.2 1:0.4:2 42 38
0.1 0.04 0.04 1:0.4:04 43 34
0.1 0.04 0.008 1:0.4:0.08 17 7
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Tadoauua E: in vitro -Hcnoimanusa ¢ ucnonvsoeanuem Parastagonospora nodorum

Oxunaemoe
msodaym (2.019) 3HAUEHUE,
(I-1) i nuuQIyMero 3¢pdeKTuB | paccuUTaHHOE
npam COOTHOLIEHUE o
(4./mnH.) (1. /) ben HOCTb %0 o
’ ’ (4./MnH.) merony Konbu
%
2.5 100
0.1 87
0.02 0
1 82
0.04 49
0.008 69
1 86
25 1 1 1:0.4.04 100 100
0.1 0.04 1 1:0.4:10 100 99
0.02 0.008 1 1:0.4:50 100 96




dopmysa u3odpereHus

1.  KomOuHaiwsi akTHBHBIX COSIMHEHHH, COZepKaIas

(A) Bkavecte coenunaenus (A) meTin 2-[2-xj0p-4-(4-xnopdenokcu)penmn]-2-
runpokcu-3-(1,2,4-rpuazon- 1-ui)npomnaHoar, 2-[2-xnop-4-(4-
xyopdenokcu)pennn|-2-ruapokcu-3-(1,2,4-tpruazoi- 1 -1 nponaHoBy o

KHCJIOTY UJIK UX CMECDH,

(B) B kavectBe coenunenus (B) modayuunpam,

(C) B kaudectBe coemunenusi (C), mo MeHbIIeH Mepe, OIHO JOTOJHHUTEIBHOE
aKTHBHOE COEJUHEHHE, BBIOPAHHOE U3 TPYINIbIl HHTHOUTOPOB ABIXaTEIbHON

uernu B komruiekce I wu 11,

npuyYeM, IO MEHbIIEH Mepe, OJHO JOMOJHHUTENbHOe akTuBHOe coenuneHue (C)

oTi4aercs ot coequHeHui (A) u (B).

2. KomOuHaIusi akTHBHBIX COSOUHEHHUH MO M. 1, OTIHYAIIIAsICST TeM, YTO
coenuHenue (C) BpiOpaHo U3 rpymnsl, coctosiuei u3 (2.001) 6enzosunandnynmpa, (2.002)
Oukcadena, (2.003) Oockamuma, (2.004) xapOokcuna, (2.005) dnyonupama, (2.006)
¢dnyronanuna, (2.007) pnykcamupokcana, (2.008) dypamernupa, (2.009) uzoderamuna,
(2.010) m3omupazama (anTu-3mMMepHbId 3HaHTHOMEP 1R 4S9S), (2.011) m3ommpazama
(anTH-omUMepHbIi  sHaHTHOMEp 1S,4R9R), (2.012) wm3ommpasama (aHTHU->TTUMEPHBIH
pauemar 1RS,4SROSR), (2.013) wusomupazama (CMeCh CHH-3MHMEPHOIO paleMaTa
IRS,4SR,9RS u anTu-s3numepHoro panemara 1RS,4SR,9SR), (2.014) uzonupazama (cus-
snuMepHbIid SHaHTHOMED 1R,4S 9R), (2.015) nzonupaszama (CHH-3ITUMEPHBIH YHAHTHOMED
1S,4R,9S), (2.016) wmzommpazama (cuH-3mMepHbId panemar 1RS,4SR9RS), (2.017)
nenpnydena, (2.018) mentmonmpanma, (2.019) mmmudnymerodpena, (2.020)
IMupazudaymuna, (2.021) cemakcana, (2.022) 1,3-numerun-N-(1,1,3-tpumeTmn-2,3-
murunpo- 1 H-uanen-4-un)-1H-mupazon-4-kapbokcamuna, (2.023) 1,3-gumernn-N-[(3R)-
1,1,3-rpumernn-2,3-gurunpo- 1 H-uanen-4-un|-1H-nupaszon-4-kapbokcamuna,  (2.024)
1,3-gumermn-N-[(35)-1,1,3-tpumernn-2,3-quruapo- | H-unnen-4-wmn|- 1 H-nupazon-4-
kapOokcamupa, (2.025) I1-merun-3-(tpudropmeriun)-N-[2'-(tpudropmernn)ondernn-2-



win |- 1H-mpazon-4-kapbokcamuna, (2.026) 2-¢pTop-6-(Tpudropmermn)-N-(1,1,3-
TpumeTni-2,3-nuruapo- 1 H-unnen-4-nn)densamuna, (2.027) nanupdaykcama, (2.028) 3-
(mudropmerun)-1-merun-N-(1,1,3-rpumernn-2,3-gurunpo- 1 H-unnen-4-un)-1H-
nupazon-4-kapbokcamuna, (2.029) 3-(mudpropmerin)-1-metnn-N-[(3S5)-1,1,3-Tpumerni-
2,3-murunpo-1H-unnen-4-un|- 1 H-nupazon-4-kapdokcamuna, (2.030) 3-(nudropmermn)-
N-(7-¢pTop-1,1,3-tpumerun-2,3-nuruapo- 1 H-unnen-4-mn)- 1 -metun- 1 H-nupason-4-
kapOokcamuza (oOmenpuHsIToe HauMeHosanue: Guyunnanup), (2.031) 3-(audropmerun)-
N-[(3R)-7-¢pTop-1,1,3-Tpumernn-2,3-nuruapo- 1 H-unnen-4-ni|- 1-merun- 1 H-nupazon-4-
kapOokcamuna, (2.032) 3-(audropmerun)-N-[(3S)-7-prop-1,1,3-rpumernn-2,3-auruapo-
IH-unnen-4-un|-1-merun-1H-mupazon-4-kapookcamuna, (2.033) 5,8-audrop-N-[2-(2-
¢drop-4-{[4-(TpudropmeTHIT)IUPUIUH-2-1T|OKCH § (PEHMIT )3 THIT | XHHA30JINH-4-aMHHa,
(2.034) N-(2-umknoneHTHI-5-propdensnn)-N-uukinonponui-3-(audropmernn)-S-pTop-
I-merun-1H-nupason-4-kapbokcamuna, (2.035) N-(2-tper-OyTHi-5-metnnden3wn)-N-
uksIonpomwi-3-(nudropmetin)-S-¢prop- 1 -merwi- 1 H-nupason-4-kapdokcamuna, (2.036)
N-(2-rper-0yTundensmn)-N-uukionponui-3-(nudropmernn)-S-prop- 1 -mermi-1H-
npa3osi-4-kapOoKcaMuaa, (2.037)  N-~(5-xnop-2-3TrndeH3 1T )-N-HKJIOTPOITHI-3 -
(mudropmernn)-5-¢pTop-1-mernn-1H-nmpazon-4-kapbokcamuna, (2.039) N-[(1R,45)-9-
(muxnopmerunen)-1,2,3 4-rerparuapo-1,4-merannadranen-5-unl-3-(audropmernn)-1-
metui- 1 H-nupazon-4-kapbokcamuna, (2.040) N-[(1S,4R)-9-(nuxnopmerunen)-1,2,3,4-
terparuapo-1,4-meranHadranen-5-ninl-3-(nudropmernin)- 1 -merun- 1 H-nupazon-4-
kapOokcamuna, (2.041) N-[1-(2,4-nuxnopdennn)- 1 -meTokcunponas-2-mi|-3-
(mudpropmermn)-1-merui-1H-nupason-4-kapdokcamuna, (2.042) N-[2-x710p-6-
(TpudTopmerin)oen3 i |-N-1pknonponii-3-(qudropmerun)-5-drop- 1 -metun-1H-
nupason-4-kapookcamuna, (2.043) N-[3-xmop-2-dprop-6-(Tpudropmerin)densum|-N-
uksIonpomwi-3-(nudropmetin)-S-¢prop- 1 -merui- 1 H-nupason-4-kapbokcamuna, (2.044)
N-[5-xn0p-2-(TpudTopmermn)oen3mn |-N-uuknonponui-3-(nudpropmerui)-S-¢prop-1-
metwi- 1 H-upazon-4-kapbokcamuna, (2.045)  N-umknonponun-3-(audropmerin)-5S-
¢rop-1-metrn-N-[ S-merun-2-(tpudropmerun)oensun |- | H-nupazon-4-kapbokcamuaa,
(2.046) N-muknonponui-3-(aupTopmerin)-5-gprop-N-(2-prop-6-nzonponmndensmn)-1-
merwi- 1 H-upazon-4-kapbokcamuna, (2.047)  N-umknonponmn-3-(audropmerin)-5S-
¢dTop-N-(2-u3onponun-5-merundensmn)- 1 -mermn- 1 H-mupason-4-kapookcamuma, (2.048)
N-muxnonporui-3-(nudropmernn)-5-prop-N-(2-uzonponmndensmn)- 1 -mermn-1H-
nupason-4-kapbotnoamuaa, (2.049) N-mmxnonponui-3-(audropmernn)-5-¢prop-N-(2-

u3onponuaoeH3mn)-1-mermn- 1 H-mpazon-4-kapookcamuzaa, (2.050) N-muxionporii-3-



(mudropmernn)-5-¢prop-N-(5-pTop-2-n3onponundensun)- 1 -merun- 1 H-nupazon-4-
KapOokcamuza, (2.051) N-uuknonponui-3-(audropmern)-N-(2-otun-4,5-
IUMEeTUNOeH31N)-5-pTop-1-MmeTun- 1 H-nupazon-4-kapOokcamuna, (2.052) N-
ukJIonponii-3-(aupropmerin)-N-(2-3tun-5-¢propoensun)-5-¢rop-1-merun-1H-
nupason-4-kapobokcamuna, (2.053)  N-umkmonpormn-3-(audropmerni)-N-(2-3THi-5-
mMeTunoeH3u)-5-¢prop-1-merui-1H-mupaszon-4-kapbokcamuaa, (2.054) N-uknonpomni-
N-(2-uuknonpomnun-5-gropdensun)-3 -(mudropmerun)-5-drop- 1 -metun- 1 H-nupazon-4-
kapOokcamuaa, (2.055) N-uxnonponii-N-(2-HUKIOTPONHI-5-MeTHIOSH3 1T )-3 -
(mudropmernmn)-5-¢prop-1-mernn-1H-nupazon-4-kapbokcamuna, u (2.056)  N-
KIonponiiI-N-(2-ruknonponuideHsmn)-3-(aud ropmern)-S-¢pTop- 1 -mernn-1H-
nupaszon-4-kapookcamun, (2.057) mumpanporomH, (2.058)  N-[rac-(1S,2S)-2-(2,4-
auxyioppeHmn)UKIo0y T | -2-(TpudTopMerin )HukotuHaMuaa,  (2.059) N-[(1S,25)-2-

(2,4-nuxnopeHn ) mukIo0y THII |-2-(TprU( TOPMETHIT HUKOTUHAMHI A u (2.060)
K100y TpudIIypama.
3. KoMOuHaIisi aKTUBHBIX COEOUHEHHUH MO M. 1, OTIHYAIIIAsiCsT TeM, YTO

coenuHenue (C) BeiOpano u3 (2.001) 6enzounandaynupa, (2.002) duxcagena, (2.005)
¢dnyormpama, (2.007) daykcanupokcana, (2.017) nendpaydena, (2.018) nentuonupana,
(2.019) mumudaymerodena, (2.021) cenmakcana, (2.027) unnupduykcama, (2.030)
¢dnyunnanupa u (2.060) unkiaoOytpudiypama.

4. KomOuWHauusl aKTMBHBIX COEAMHEHHUH MO M. 1, OTJAHYAIOMIASIC T€M, YTO
coenuHenue (C) BbiOpaHo u3 (2.005) dayonupama, (2.019) nugudaymerodena u (2.060)

UKJI00y TpUdIIypama.

5. KoMOuHaIisi akTHBHBIX COEOUHEHHUH MO 1. 1, OTJIHYAIIIASICS TeM, YTO
KOMOMHaIWsI coenuHeHuil BbiOpaHa w3 rpymnmsl (T1-1D), cocrosiuedi u3 cremyromux

emeceit: (I-1) + (I1) + (2.005), (I-1) + (I1) + (2.019), (I-1) + (II) + (2.060).

6.  KomOuHams akTHBHBIX COSIMHEHHH 10, 0 MEHbILEH Mepe, OMHOMY U3 TIIL.
1 - 5, oriMyaomasicsi TeM, YTO MacCOBOE€ COOTHOLIEHHE coeanHeHws(Hui) (A) u

coenunenus (B) cocrasnsier ot 1000:1 mo 1:1000.

7. KomOuHanms akTHBHBIX COEMHEHHH 10, 10 MEHbIIEH Mepe, OMHOMY U3 TIIL.
1 - 6, oTIMyaOmasicsi TeM, YTO MAacCOBOE COOTHOLIEHHE coeanHeHWsA(Hui) (A) u

coenunenusi(Hui) (C) cocrasmsier or 1000:1 mo 1:1000.



8.  KomOuHanus akTMBHBIX COEAMHEHMH 110, 110 MEHbIIEH Mepe, OMHOMY H3 I

1 -7, orinuaromasicst Tem, 4To PUCYTCTBYET TOUHO 1 coenunenue (C).

9. KomOuHaIus akTHBHBIX COEAMHEHUH 110, 110 MEHbIIIeH Mepe, OMHOMY U3 IIIL.
1 - 8, comeprkainasi JOMOJHUTENBHO AKTUBHOE COSIMHEHHUE, BHIOPAHHOE M3 MHCEKTULH/IOB

¥ PEryJIATOPOB POCTA PACTEHHIA.

10. Kommosuuusi st GopbObl ¢ BpEIHBIMH MHKPOOPTaHHU3MaMH B 00JIACTH
3aIUThl PACTEHHI U 3aLUThl MATEPHAJIOB, OTJIMYAOIIMICS COMEp:KaHHeM KOMOWHALIUN
AKTUBHBIX COCAMHEHHUN MO, N0 MEHbIIEH Mepe, OMHOMY U3 1. 1 - 9, B AONOJHEHUE K, TIO

MeHbIIIei MEpPE, OTHOMY HOCHUTECIIHO u/nnu MOBCPXHOCTHO-aKTUBHOMY BCUICCTBY.

11. Cmnoco6 GopbOBI ¢ BpeIHBIMH MHKPOOPTaHM3MaMH B OOJACTH 3aIHTHI
pacTeHHl U 3aIUThl MATEPHAJIOB, OTJIMYAIOLIUIICA TeM, YTO KOMOWHALIMIO aKTUBHBIX
COEIMHEHMI MO, MO MEHbLIEH Mepe, onHOMYy M3 Om. 1 - 9 unm xomnosuuuoo no m. 10

HAHOCST HA BPEIIHbIE MUKPOOPTaHU3MbI H/HITH MECTO UX OOUTAHUSI.

12. TIpumeHeHHe KOMOMHALIMY aKTHBHBIX COSIUHEHUN IO, MO MEHbIIEH Mepe,
omHoMy 3 mm. 1 - 9 wmum kommodunuu mo m. 10 g OopeObI € BpeAHBIMU

MUKPOOpPraHu3mMamu B obyactu 3allUThI paCTeHI/Iﬁ U 3alllUThI MaTCPUAJIOB.

13. IIpumeHeHne KOMOMHAIMN AKTHBHBIX COEIUHEHHH 110, MO MEHbIIEeH Mepe,

ogHomy 13 M. 1 - 9 wnu komnosuiuu 1o 1. 10 asst 00paboTKH TPAHCTEHHOTO PACTEHHSI.

14. TlpumeHeHHe KOMOMHALIMM aKTHBHBIX COETUHEHUMN IO, MO MEHBIIEH Mepe,

ogHoMy 13 M. 1 - 9 win komnosuiuu 1o 1. 10 asst 00paboTKu CeMsH.

15. Cewms, mOKpbITOe KOMOMHALMEH AKTHBHBIX COEJUHEHHMN IO, TIO MEHbIneH

Mepe, ogHoMy U3 . 1 - 9 wnu komnosuuuei no m. 10.
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