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IToTpe6HOCTb B CpeliCTBaX 3allUTHl pACTEHUI BO3HHKIIA KaK TOJbKO
JIOOW Hayajdu 3aHUMaThcd 3eMiefieiieM, KYJIbTUBHPOBAaHMUEM pacTe-
HMil. B IpeBHMX TpaKTaTaxX, HAlMUCaHHBIX €lIe 10 HOBOM 3pbi, aBTOPHI
COBETYIOT 00pabaTbiBaTh ceMeHa MOPCKOI BOAOI, HacTOSIMH TpaB, a
1151 6opbOBI ¢ HACEKOMBIMU MCIIONB30BATh MOPOLIOK AOAMATCKON po-
MallKy ¥ APYTyX U3BECTHBIX B TO BpeMsl CPE/CTB.

Jlaxe B Te BpeMeHa Hellb3sl ObUIO MOJIaraThCs TONBKO Ha NPUPOIAHOE
paBHOBeCHE. A 110 Mepe paclIMpeHUs1 ITOCEBHBIX IUIOLa/ieit Moj OCHOB-
HBbIMH IIPOJIOBOJILCTBEHHBIMU M TEXHWYECKUMH KYNbTYpaMH, BbIBEACHUS
BBICOKOYPOXaiiHbIX COPTOB, YAYULIEHHS KaYeCTBEHHBIX NoKa3artesiel pa-
CTeHHEBOMUECKON TIPOAYKIIMH BO3PACTAIU MOTEPH OT BpellHbIX OOBEKTOB
Y B ellle GoJbILeii cTerieHd TpeGOBAJIMCH CPEICTBA 3AIUTH PACTEHHIA.

CucreMaTHyecKoe IpUMEHEHWE XWMMUYECKUX CPEICTB 3aU[UTHI
CeJIbCKOXO3SIICTBEHHBIX KYJIBTYP OT BPENHBIX OOBLEKTOB HA4aJIOCh BO
BTOpoOiji nmosioBrHe XIX B.

B Poccuu B 1920—1930 rr. 66UIM cO3[]aHBI XMMUYECKHe abopaTo-
pHHY, 3aHMMaBIIWecsl pa3pabOTKON METOJOB IOJAYYEHMS W3BECTHBIX
TOTHa CPeACTB ¥ MOMCKOM HOBBIX. B 1932 r. yXe 06pabaThiBanoch CBbI-
ure 30 MJIH ra ceJTbCKOX03siicTBeHHBIX yroauit U 3380 ThiC. T 3epHa.

W3 rona B rof pociy MaciiTaGbl IpUMeHEHNST XMMHUIeCKHMX CPeACTB
3alLMThl pacTeHUIi. Pacliupsuicss ux acCOpTMMEHT. Crajia o4eBUIHOHU
Heo6X0AMMOCTh TIOJITOTOBKM arpoHOMOB, 3HAIOLMX CBOMCTBa Npemna-
paToOB ¥ 0COOEHHOCTH MX NpuMeHeHus. Brepsoie Kypc «XuMuHuecKas
3alllMTa pacTeHWil» ObIN BBeleH B 1945 r. Mo MHULIMATUBE aKaleMHUKa
O. H. [TpguMiiHKKoBa A1 CTYOeHTOB MOCKOBCKOM celbcKOoX03sit-
cTBeHHOM akajeMun (MCXA). B nannHeiilieM U B ApYTHX CENbCKOXO-
39CTBEHHBIX By3ax ObUIH co30aHBI Kadeapbl XHMHYEeCKHUX CPEACTB 3a-
IIMTH pacTeHWi, Ha KOTOPBIX Pa3pabaTbiBAIUCH COOTBETCTBYIOIIME
yueOHble nocodbus. IlepBoe U3 HUX — «OCHOBB XMMMUYECKOI 3aITUTHI
pacteHuit» — GblI0 HamucaHo TpodeccopoM TOWINCCKOrO CelIbCKo-
xo3giicrBeHHoro MHcTUTYTa C. A. Kapymuaae B 1960 1., o3nHee BBIII-
JI1 U3 MevyaTd Y4eOHUK M NPakKTHKyM mnpodeccopa JleHHHIpajackoro
ceJibckoxo3siicTBeHHoro uHcTUTyTa H. I'. Bepuma.



B MCXA B 1969 . 6b11a co3gaHa Kadepa XUMHUIECKUX CPeACTB 3a-
HIUTBl pacTeHMit, KoTopyio B TeueHHe 30 JieT BoO3raaBasul mpodeccop
I'. C. I'py3neB. KosnekTvB Kadeapbl akTUBHO paboTan Hajl coBeplleH-
CTBOBaHMEM ITpellogaBaHUs TEOPETUUECKHUX OCHOB Kypca M ITpaKTHyecC-
KMX acleKToB MPUMEHEeHUs IecTUUroB. B pesynptate 6611 paspabo-
TaH jJaGopaTOpHBI MPaKTUKYM, BKJTIOUABHIMH Hapsiay ¢ BONMpOCaMu
TEXHOJOTUU NPpUMEHEHUS] NECTULIMAOR BOMNPOCH MOBEASHUI WX B OK-
pyXarolliell cpelie, B 3alllMLIaeMbIX pacTeHHUX, a Tak)Ke MeTOAbI OIpe-
JieJIEeHVS UX OCTaTOYHBIX KonnyecTB. Ha Kadenpe 6bU10 MOJArOTOBIEHO
TP U3AaHUs yyeOHMKA W ABa U3IAHMS TPaKTUKyMa.

[lepBoe U3naHUE AAHHOIO y4eOHOro 11ocobusl HanMcaHo Ha OCHOBE
MeJaroruueckoro ofsita, HakoluleHHoro npogeccopoM B. A. 3uH4YeH-
Ko 3a repuog 30-neTHeli paboThl Ha Kadhelpe XMMMUYECKHX CPeACTB 3a-
uThl pacteHUt PTAY—MCXA um. K. A. TuMupsisesa.

Kypce «XuMmuueckast 3aliura pacTeHut» COCTOUT U3 obLIel U cIie-
LMANTBHOM yacTeil.

[TepBas yacTh BKJIIOYaET OCHOBLI arpOHOMUYECKON TOKCUKOJIOTHH,
a TaKXe CaHUTApHO-TUTMeHWYecKHe M GU3UMKO-XMMUYeCKHUe OCHOBBI
TIPUMEHEHUS TTECTUIUAOB. ATPOHOMUYECKAST TOKCUKOIOTHUS CIYXKHT
TeopeTuyeckoi 6a3oi Kypca, 6e3 3HAHUS KOTOpOoit HEBO3MOXHO OC-
MBICJIEHHOE Hay4HO 000CHOBaHHOe M 6e30IacHoe NMpUMeHeHUe Iec-
TULMIOB.

Bropass 4yacTh BKJIIOYaeT XapaKTepUCTUKU TPYIIT [TECTULUAOB MO
XUMUYECKOMY CTPOCHUIO U OTHAEJBHBIX IIPernaparoB, NpegHasHayeH-
HBIX [UIS1 3aUIUTHI pacTeHUil oT Bpenurteseit, Gose3Heil U COPHSKOB.
OHa 3HaKOMHUT € aCCOPTUMEHTOM [eCTULIUIOB, TEXHOJOTUENH UX MPU-
MeHeHUst, 0COOeHHOCTIMHU ACHCTBHUS, a TAKXe C TOKCHUYHOCTBIO, oIlac-
HOCTBIO TSI OKPYXKalOLle! cpelibl, perjaMeHTaMU ¥ HOPMaTHUBaMH.

Bropoe u3nanue NOMOJHEHO KOHTPOJBHBIMU BOTIPOCAMHU M KpHUTe-
PUSIMU OLIEHKU 3HAaHUN U yMeHU#l (KpUTepUAIbHO-OPUEHTUPOBAH-
HO€ CTPYKTYPUPOBaHUE Kypca caelaHo 110 npeatoxeHuio Pecry6nu-
KaHCKoro nHgpopMalloHHoO-Negarornueckoro ueHrpa, PUIL, npo-
deccop A. A. Enuzapos).

N3 yyeGHOro 1mocobusi UCKIIOUeHBI Mperaparhl, He BKJIIOYEHHbIE B
Karajor necTUUMAOB M arpoXMMUKATOB, paspelleHHBIX K IpUMEHE-
HUIO Ha Tepputopuu Poccuiickoit Pegepallii, X OHO JOMOJHEHO
OIACAHMEM HOBBIX II€CTUIIUIOB.

ITpy onucaHuM cpencTB 3alIUTBI pacTeHUN OoT BpeauTeleit, Goes-
Hel U COPHAKOB JEMCTBYIOLIME BellecTBa [MECTULIM/IOB JaHbl IOJY-
JKUPHBIM WIPUQTOM, a IperapaThl - MOAYKUPHBIM KYPCUBOM.

ABTOp BiarosapeH M. C. PackuHy 3a 1ieHHBIE 3aMeYaHUs U COBEThI
10 YJAYYIIEHUIO COAEPXKAaHUS KHUIHU.

O6wasa vacThb

1. NMPEAMET N METO[] KYPCA
«XUMNHECKAA 3ALLNTA PACTEHNUN»

1.1. NIPEAMET U3YYEHUA U MEXINPEAMETHbIE CBA3N

IIpenMeToM H3ydeHHS B Kypce «XUMUUecKas 3allliTa pacTeHUi» IB-
JISTFOTCS TIECTULIMABI — XMMHYECKHe BEIIECTBA, TOKCUYHbIE 111 BpPEAHBIX
opraHusmMoB. CoriaacHo opMyJIUPOBKe, JaHHOH B DenepalbHOM 3aK0-
He oT 19 monsg 1997 r. «O 6e3onmacHOM OOpallleHMH C TeCTULWIaMHi Y
arpOXMMMKATaMMW», necmuyudss — TPYIINa XUMUYECKUX U OHosornyec-
KUX COeIMHEHMIT U NMperapaToB, UCIIONIb3YeMBIX 151 60pLOLI C BpeauTe-
MM U 0OJNE3HSIMU pPACTeHUNA U XMUBOTHEHIX, COPHBIMHU DacTEHUSIMH,
BPEUTEIIMHU CEJILCKOX03SIMCTBEHHON MPOAYKLIMY, AJISl PEeryIvMpOBaHMsL
pocTa pacTeHMi, IpeayGopoYHOro yaaleHUs JTUCTheB U MOACYIIHBAHUS
pacTeHUil. Aepoxumuxamot — yIOOpeHUS, XUMHUUYECKUE MeTHOPAHTHL,
KOPMOBEIe 10GaBKM, MpeiHA3HAYCHHbIe JUIS MMUTAHUS PACTEHUMN, pery-
JUPOBAaHUA TIONOPOIKS MTOYB U IMOAKOPMKH KUBOTHBIX.

ITecTHUMABl TPUMEHSIOT B PA3JIMYHBIX OOJIACTIX AEATeNLHOCTH ge-
JIOBEKA: B MPOMBIIIJIEHHOCTH — IS 3allMThl Pa3IMYHLIX MaTePUAIOB OT
MOBpEXJIeHUI MMKPOOpPTaHM3MaMU U HAcCeKOMBIMU;, B XMUBOTHOBOI-
CTBe — JJIA 3alIMTHI CKOTA; B CAHUTAPUM — JUISI OOPLOBI ¢ TIEpEHOCYMKA-
MU olacHLbIX GoJie3Hell, TAKUX KaK Majusipusi, TUG, TYJIIpeMus U Ap.; B
arpOHOMMHU — JUISI 3A1LUTHI CeJIbCKOXO3SICTBEHHBIX KYIbTYp. B naHHOM
Kypce pacCMOTpeHBI NeCTUUIBI, TIPUMEHsIEMble B arPOHOMMHU [UIS 3a-
UIMTBI CeMSH, CeJbCKOXO3IUCTBEHHBIX KY/IBTYD B IIEPUOL BereTalluy U
COOPAaHHOTO ypoXasi B MEPHUO/L XPaHEHHSL.

IToTepH OT BpeAHBIX OPIraHU3MOB B aIrPOHOMMH COCTABJIAIOT B Cpeli-
HeM 30 %, a B mepuoj XpaHeHUs] MPOAYKUUM DPacCTEHUEBOJCTBA —
10 %. Hexortopble KyabTypbi (BUHOIpal, XJIOMYATHUK, PUC, MHOIHE
OBOIIHbBIE) HE yAaeTCs BO3AEABIBATL Oe3 IpUMeHeHUs TIeCTULMIOB.

B oTiiune oT yueGHBIX KYPCOB Pa3IMUHBIX Pa3feNoB XUMUK (HE-
opraHuy4ecKoi, opraHuyeckKoil, GU3NYECKON U KOJUIOUAHOM), 3HAKO-
MALIUX ¢ (PUIMUECKUMH M XMMUYECKMMH CBOMCTBAMU BeLIECTB, B
Kypce «XUMHYecKas 3al[1Ta pacTeHUi» U3y4aloT He TOJIbKO (HPU3MKO-
XUMUYECKHE CBOMCTBA NMEeCTULIMAOB, HO U B3aUMOACUCTBUE IOCTE-
OHUX C OUOJIOTHYECKMMH 0OBEeKTaMH, a4 TaKXXEe UX IIOBeeHHE B OKpY-
Kalolleil cpele, MO3TOMY AJIl HErO XapaKTepHBI OOGLIMPHBIE MeX-
MpeIMEeTHBIE CBSI3U.
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PACTEHHS OPFAHU3MBI

Puc. 1.1. O6beKTbl BO3NEHCTBUS MTECTULHMIOB

CeIbCKOXO034IICTBEHHbIE KYJIbTYphl HEOOXOAUMO 3allMLIATh OT
BpeauTeNelt, 60Ie3HEH U COPHOM pacTUTENLHOCTH. BpenurenamMu mo-
I'YT OBITh HACEKOMBIE, KJIELIU, HEMATOMb!, IPHI3YHbLI; 60Je3HH BHI3bI-
BalOTCsl rpubaMy, OakTepuUsMU, BUPYCAMH, COPHAKU OTHOCATCH K
pa3INYHbIM BUJaM U ceMercTBaM pacTeHuit. B ¢BsI3M ¢ 3TUM crieua-
JIMCTY 1O 3alllMTe pacTeHWH HeOOXONUMBI 3HAHMS TI0 SHTOMOJIOIHH,
¢dbuTOonmaTONOrMU U 3emienenuto. [lectuuunamu o6pabaTbIBalOT 3al1lK-
1IaeMble pacTeHUsI, TTI03TOMY, UTOOBI YYeCTb 0COOEHHOCTH BUOIOrUHU
W TeXHOJIOTUH BO3JENbIBaAHUA IMOCIEIHNUX, HAZ0 OBJIaJeTh 3HAHUSIMU
Mo 3eMJIeJIe/IMI0, PACTEHUEBOACTBY M XpaHEHUIO CEJILCKOXO3SIHCTBEH -
Ho# TpoaykuMu. B mpouecce o6paboTKM MeCTULIMIABI [TOMANAIOT He
TOJIbKO Ha 3alllMIlaeMble pacTeHMs, HO ¥ Ha MOYBY, MOTYT LIMPKYJIHU-
pOBaTh B BOJE M B BO3JyXe, a TaxXe [0 MHUILEBLIM LIETIAM, CliefoBa-
TeJIbHO, HaJ0 3HaTh OCHOBLI IIOYBOBEIEHUS U SKOJIOTUH.

[Ipy B3aUMOJENHCTBUM NECTULIMAOB C XMBBIMU OOBEKTAMM TPOSIB-
JI1eTCS TOKCUYHOCTh, IT03TOMY HEOOXOOUMO MMETh MpelcTaBlieHue 00
arpOHOMUYECKON TOKCUKOJIOTHH.

M HakoHell, cTojiKue NeCTULIMIBI MOTYT ITONIaaTh B OPTAHU3M Ye-
JIOBEKa KaK HeMmoCpeACTBEHHO IIPH NPOBeJeHUH paboT ¢ HUMU, TaK U
C MPOIYKTaMHU IUTAHUA, 4 TAKXKe U3 OKpyXamwlieil cpenapl. B atom
ciy4yae NpUXOANTCSt UMETh J1€J10 ¢ CAHUTAPUEN, TUTUEHOH, MEIULIMHOMN
(puc. 1.1).

1.2. KNACCUDUKALINS ANECTUUMAOB

MHorounciieHHble 00BbEKThl BO3NEHCTBUS MECTULMAOB, HIMPOKUN
acCOPTHMEHT IIPeNapaToB U pa3HOOOpa3ye X XUMUYECKOTO CTPOEHHUSI
06YCIIOB/IMBAIOT Pa3IMUHbIe CIIOCOObI KJIACCU(DUKALIMY MTECTULIMAOB.
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Knaccuguxauusa no o6LeKTy npumeHenns. [lecTunasl fessites Ha
IpYIIBL C yueToM o0beKTa, Uit 60pbObI C KOTOPBIM MX MPUMEHSIOT:

uncexmuyudvt — 1151 60pbObI ¢ HACEKOMBIMU;

arxapuyuobt — 17151 00pLOLI € KJIeLaMU;

osuyudsl — 151 YHUYTOXEHHUS ULl BpeJHBIX HACEKOMBIX U KIIELIEH;

Aapeuyudsl — U1 YHUYTOXEHUS IMYNHOK;

Hemamuyuodbt — 7151 YHAUTOXEHUS] HEMATOL;

podenmuuudst (paHee 300LUABI) — AJs1 GOPLOLI ¢ BpeTHBIMU IPBI3Y-
HaMU;

Pyreunudbt — 1151 60pHOBI ¢ TPUOHBIMU GOJIE3HAMM,

baxmepuyudot — 11t 60pbObI C DaKTePUAIBHBIMM OOJIE3HAMMU,

2epOuyudbt — U1 YHUYTOXEHHUS TPAaBIHUCTON COPHON PacTUTENIb-
HOCTH; )

apbopuyudst — U1 YHUUTOXEHHUSI HeXeJaTeJIbHO! [PEBECHO-KYC-
TAapHUKOBOH paCTUTENIBHOCTH;

asbeunudsl — 1)1 YHUUTOXEHHUS BOAOPOCIEH;

aguyuder — 1151 60pLOLI C TIEH;

gepmunudst — 115t 60pLOLI C YEPBAMU;

aupycouudvt — 151 60pbObI C BUPYCHBIMU O0JIE3HAMH.

Kiaccudukalusg no cnocody NpoOHUKHOBEHHA B OpraHu3M. Boimensior
cIeyIouIne TPYIIIbL:

necmuuudbl Kuiwe oo deiicmeus, BbI3bIBAIOIIE OTPAaBJIeHUE Bpel-
HBIX OOBEKTOB ITPU MOCTYIJIEHHMH B OPraHU3M C IULIEH;

necmuyidsl KOHMAaxmuozo deiicmeus, BBHI3BIBAIOIIME OTpaBJIeHHe
NIpY TIPOHVUKHOBEHUU B OPraHW3M uepe3 HapyXHble ITOKPOBBI IPH
HermocpeJCTBEHHOM KoHTakTe. Kaxk TIpaBuio, MeCTUUUIBL 3TOMH
TPYIIIBl He Mepe/BUTAIOTCS 10 00BEKTY B TOKCUYECKHMX KOJIMYe-
CTBaXx;

necmuuuost pymuzauuonnozo deiicmeus, MOCTYIAIOIIME B OPraHU3M
B BHJIe Ta3a WM 1apa;

necmuuuodst cucmemnozo deiicmgus — 110cjie TIPOHUKHOBEHHS B pac-
TeHMe JiepeBUTaloTCs B HeM B HeoOpabaTbiBaeMble OpraHbl MJIH TKaHU
B TOKCUYHBIX KOJIMYECTBAX.

Kaaccudukanusa no XxuMuyeckomy crpoennto. OHa pasjiesisier mec-
TULMABL Ha TPYIIIE], CXOAHBIE 110 XHMHUYECKOMY CTPOEHUIO U Ha3Ha-
yeHuio. Yaine Bcero 3To pas3iMyHbie TTPOU3BOJHbBbIE OAHOTO XUMH-
yeckoro coeiuHeHuss. Hampumep, opraHuYecKue WHCEKTHLMABI,
pou3BoHbIe auTHObOoCchopHOH KucaoTh (Kapbodoc, 3onon, bu-
58 Hosslit), npousBoldHble cyibdoHuIMoueBuHb (Koprec, Xap-
MOHH). 3

TakuM o06pa3oM, XMMHUYecKas 3alUTa pacTeHU! — HayKa O IeCTH-
LMAax, IpUMeHAEMBIX B 3alllUTe PACTEHUHN C YUeTOM UX QU3MKO-XHMHU-
YecKUX M TOKCHUKOJOTHUECKMX CBOMCTB, 0cOOeHHOCTeil NeHCTBUS Ha
Bpe/IHble OPTAaHU3MBI, 3all(U1IaeMble PACTEHHUS ¥ [TOBEIEHHUS B OKpYXa-
IOLLIER cpelie.



1.3. MECTO NECTULMNAOB B CUCTEME
SAUNTHbLIX MEPONPUATUN

B cBs3u ¢ GonbIIMMU NOTEPAMHU ypoxXas OT BPeAHLIX OpraHH3MOB
3alllTa pacTeHUH — HACTOATeIbHAs HeOOXOOUMOCTb B TIPOLILIOM, Ha-
cTosIlEM U 0003puMOM OyaylieM. DTo npobieMa COLUATLHO-9KOHO-
MHYecKasi, 00yCIOBIEHHAS POCTOM HaceJeHUS, CTpeMJIeHHEM K ITOBbI-
LIEHHIO 6JarocOCTOSIHUS, YBeJUUEHUEM IIPOMBILLUIEHHOTO IIPOM3BOI-
ctBa. Ilo Mepe mepeBoma CeIbCKOXO3IUCTBEHHOrO NMPOU3BOACTBA Ha
MPOMBIIUIEHHYIO OCHOBY, BHEAPEHUS MHIYCTPUATLHBIX TEXHOJIOTHH U
II0YBO3alIUTHOTO 3eMJIeAeNNA BO3pacTaeT pob 3alUUTHRIX MEPOIIPHSI-
TUH. Tak, IIpU YBeTUUEHMH YPOXAWHOCTH B 2 pa3a 3aTpaThl Ha 3alIUTY
pacTeHU# Bo3pacTaloT B 5...10 pas.

B 3aniute pacTeHMI MPUMEHSIOT KapaHTUHHbIE ¥ aTpOTeXHUYECKHE
MEpONpUATUS, OHoJIoTMIeCKHE U XUMUYEeCKHe cpeaCcTBa, hu3ndecKiie
M MexaHuuyeckue MeToinl. KakoBa Xe poJib KaXIOro M3 yKasaHHBIX
MIPUEMOB B CUCTEME 3aLIUTHBIX MEPOIIPUSITHIH?

Cayxwcba xapanmuna IpOBOAUT OOJBIIYIO pabOTY IO Mpeaynpex-
JeHHUIO 3aB03a U paclpocTpaHeHUs] Ha TeppuropuM Poccuiickoit
®enepanuu Hauboee OMAacHBIX BpeUTeIei, COPHSAKOB, BO3GYIUTeE -
jeit OoJie3Hel. Aepomexnuneckue meponpuamus HallpaBjIeHEl Ha CO-
3JaHWe HAWJIYYIIUX YCIOBUW Isl Pa3sBUTHUS pacTeHUM, MOBLILIEHHE
X YCTOMYUBOCTU K BO3LAEHCTBUIO BPEAHLIX OPraHU3MOB (O TUMAJb-
Hble CPOKMU IOCeBa U yOOPKM, NpaBUIbHas o6paboTKa MOYBHI, cba-
JJAHCUpOBaHHOe IIUTaHWe, HAYYHO OOOCHOBAHHEIK CceBOOGOpOT,
NPETATCTBYIOIIMHA HAKOIUIEHUIO U  pAacIlpOCTpaHeHUIO BpEeIHBIX
00BEKTOB, BHeIpeHHEe HOBBIX COPTOB, VCTOWUMBHIX K KOMILIEKCY
Bpeaureseir 1 6ose3Heit). [IpaBuabHOEe U CBOeBpeMeHHOE MpoOBeae-
HHE arpoTeXHUUYECKUX MEPOIIPUSTUNA CIOCOOCTBYET ITOBBIILIEHUIO
YPOXaWHOCTH, HO MUX HEAOCTATOUYHO, YTOOBI MCKIIOYUTh MOTEPU OT
BpeIHBIX OPTaHU3MOB. boslee Toro, Kak ykasslBaJIoCh paHee, ¢ poc-
TOM YPOXaiHOCTY YBEJIHYUBAeTCd U NMOTpeOHOCTb B CpelicTBaxX 3a-
LIIUTHI pacTeHUMN.

buoaozuneckuii memod ocHOBaH Ha UCIIONB30BAHNM XMBBLIX Opra-
HHU3MOB, B YaCTHOCTU I'pUOHBIX U OakTepHaIbHBIX NpeNnapaToB, eCcTe-
CTBEHHBIX BparoB, IOSTOMY TpeOyeT 3HAUYUTENbHBLIX 3aTpaT Ha HMX
KyJIbTHBHUPOBaHUE, ITOJIyYeHKE NTPOMBILLUIEHHBIX ¢opM. BHonornuec-
KH€e CpeliCTBa HYXIAIOTCAd B 0COOBIX YCJIOBUAX XpaHeHMs, a 3ddek-
TUBHOCTh WX B 3HAUYUTEIBHON CTEINEHU 3aBUCHUT OT aOMOTHUYECKUX
$haKkTOpOB, He YIPaB/sieMbIX YeJIOBEKOM TMOTOAHBIX yenoBuit. [loaTo-
My MpUMEHEHWE TaKUX CPENCTB He BCerha JaeT MOJIOXUTENbHLIN pe-
synbtar. IlpeMMylectBa OUONTOTUYECKMX CpPeNCTB — W3GMpaTelib-
HOCTB IeHcTBUSA U OTHOCUTEIbHAsA 6€30MacHOCTb /s YeJloBeKa U OK-
pyXarlllei cpelsl.

Hcnonb3oBaHue xumuueckux cpedcmeé 3HAUUTENBHO NPEBOCXOAMT

10

BCEe yKa3aHHBIe paHee IIPHeMBbI 3allUThl PacTeHMH, UMeeT MHOIO IIpe-
MMYILECTB, HO He CBOGOIHO OT HEIOCTATKOB.

Dusuveckue memodst (BO3NENCTBHE YIBTPa3BYKOM, BBICOKMMHM M
HU3KMMMU TeMIlepaTypaMH, paliOaKTHBHbIM H3JIyYeHUEM, 3JIeKTpuye-
CTBOM) M Mexanuyeckue memoodst (pyyHasl IIPOTIONKA, MCHOJb30BaHUE
JIOBYMX KAHABOK, MTOSICOB, CBETOBEIX JIOBYWIEK) IPMMEHSIOT BeCbMa OF -
paHHYEHHO.

1.4. QOCTOVHCTBA U HEQIOCTATKMW,
ACCOPTUMEHT N MACWTABbI NPUMEHEHUSA
XUMWUYECKUX CPEACTB 3AWNTbI PACTEHUIA

K docrmouncmeam xumuneckux cpedcme CielyetT OTHECTH.

BBICOKYIO GMOJIOTHYECKYIO U SKOHOMHUYECKYIO 3¢ EKTUBHOCTD,

OOIIMPHEI AaCCOPTUMEHT TIPEeNapaToB, CIIOCOOHLIX 3alUTUTH JIIO-

GY10 CeJTbCKOXO3SHCTBEHHYIO KYABTYDY;

o OGLICTPBIE M HaleXHBI 3¢h@deKT AeHCTBUSI, UTO OCOOEHHO BaXHO
IIPY MacCOBOM pPasMHOXEHMHM HAaceKOMBIX, MIPU 3MUGUTOTUAX H B
Ype3BblYaiHbIX CUTYaLIUAX;

e yI0OCTBO MY XpaHEeHUH U MPUMEHEHUH, 0COOEHHO ISl HOBBIX ITe-
CTULIM/IOB, Y KOTOPBIX HOPMBI pacxona rnopsaka 10...100 r/ra;

e HaauuHe 3 PeKTUBHBIX CPEACTB MEXaHU3aLMH.

Hedocmamxu xumuuecxozo Memoda BKITIOYAIOT:

TOKCUYHOCTH U1 TTOJIe3HBIX OPraHH3MOB U YeJIOBeKa;

CTOMKOCThL M BO3MOXHOCTh LIMPKYJISLIMU B OHochepe;

HEBO3MOXHOCTb MTOCTPOMTh OUHUCTHEIE COOpPYXEHHUS, TaK KaK Iec-

TULIMIBI 1ieJIeHaMpaBIeHHO PaclibUISIOT Ha OOMBIIMX TUIOLIAISIX.

Baaromaps HajeXHOCTH 3alLMTHOIO AEHCTBUA U BHICOKOM 3KOHO-
MHYecKOi 3¢ (heXTUBHOCTH TTECTHLMABI IUPOKO MPUMEHSIOT BO BCEX
CTpaHax MMpa. 3aTpaThl Ha MIECTULMbI OKYTIAlOTCS B TOJl IPHMEHEHHS,
peHTabebHOCTh B cpeqHeM paBHa mipuMmepHo 300 %. B 3aBHCMMOCTH
OT KY/IbTYpPbl IOXO/I Ha KaXblfi 3aTpayeHHbIH pyO/Ib COCTaBIAET OT HE-
CKOJIbKMX py6Jieil 1o HECKOMBKUX IeCATKOB pyOiei.

O6beMBl pPaboT IO 3alIUTe pacTeHUil ObUIM MaKCMMaJbHBIMH B
80...85-x ropax mpotioro crojetus. Tak, B oviBiieM CCCP xuMuyec-
KHe CpelcTBa 3alliMThl PUMEHSUIM Ha rutowany 167 MIH ra, 6MONOru-
yecKue — Ha 25 mutH ra. O6padatbsiBasioch 10 70 % MoCeBHBIX ILIOLIA-
neit. B Poccuiickoit @epepaliuu B 1985—1995-x rogax miowmanu o6-
paGaThiBaeMbIX 3eMeJib COKpaTUiKch B 2 pa3a. K KOHIly yKasaHHOTO
nepuroaa o6pabaThiBaNoch 28 % MOCeBHbIX TUIOLLALH, U3 HUX 95 % —
XUMMUYECKMMM CpelcTBaMu U 5 % — Ouonornyeckumu. B 2003r. B
Pocuiickoit @eaepauny 3al{MTHbIE MEPOIIPHUITHSA ITPOBEAEHEI Ha TUIO-
w@aau 35,2 MJIH ra, a MOCTaBKH CPelICTB 3allMThl cocTaBUIU 32,8 ThIC. T.
B nocnennue roabl HAMETHICA POCT IPUMEHEHUsE CPEACTB 3allMTHI pac-
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TeHuil. Tak, B 2005 r. 3alUMTHBIE MEPOMPUATUS OBUIM NPOBELEHBI Ha
rrowmanu 45,3 MiH ra, B 2008 r. — Ha miomaau 60,0 MIH ra (6osplie
Ha 32,5 %), a OCTaBKM CPEICTB 3ALIUTHI COCTABWIM B 3TH TOAH 26,0 1
44,8 ThIC. T (pocT Ha 72,7 %) cOOTBETCTBEHHO.

Ha 1 ra maiunm B Mupe B cpetHeM BHocsT 0,3...0,4 T 1. B., B Poccuit-
ckoit Peepallvu 3TOT 10Ka3aTeNb 3a NocaefHue 10 JeT yMeHbLIMICs
¢ 0,8 10 0,4 kr/ra. [Ina cpaBHeHus:: B UTaiuu BHocAT 21 Kr/ra, B
Slnonuu — 16 Kr/ra.

M3 obuiero mupoBoro mpousBoacTsa nectuuuaoB CLIA u Kanana
UCII0Ib3YIOT 33 %, cTpaHnl 3anmagHoit EBpornbl — 25, KOro-Boctounoii
Asun — 22, Boctoynoit EBpornbl (Bkiovast Poccuio) — 10 %.

MupoBo acCOPTMMEHT MeCTULMAOB HacuuThBaeT 700 JeilcTBYIO-
KX BelllecTB U Gosee 5000 mpenapaToB. ACCOPTUMEHT TECTULIUAOB,
paspellieHHBIX K [TPUMEHEHUIO Ha TeppuTOopUU Poccuiickoit denepa-
uun B 2009r1., BKmovan 777 mpernapatoB, M3 HUX OHOJOTMYECKUX
CPeICTB — 16 HaMMEHOBaHMIA, TIECTHLIU/OB ISt GOPLObI C BpeAUTENs -
MU — 216, BonesHsMu — 217, copHsIKaMy — 325 HauMEeHOBaHMIA.

ACCOPTUMEHT [1ECTULIMAOB MTOCTOSIHHO OOHOBISIETCS 33 CUET BKITIO-
YeHHs TMperrapaToB, MeHee TOKCUYHBIX JUISl TEIJIOKPOBHBIX U MeHee
OIIACHBIX IJIS1 OKPYXAIOLIeH Cpebl.

1.5. OCHOBHbIE HAMPABJ/IEHNS U YPOBHU
HAYYHbIX UCCNEJOBAHUA B OBMIACTU NECTULMAOB

3aTpaThl Ha CMHTEe3 HOBBHIX MECTULMIOB €XeTOJHO BO3PACTAIOT,

TaK KaK K ITOCJIeHUM MNpPeabsBISIOT Bee Holee CTpOTHe CAHUTAPHO-

TUTUCHUYECKHE U 3KOJIOrO-TOKCUKONOTUYeckue TpeGoBaHMs. U3

o01ux 3atpar Ha nmectuuuasl B CIIA 21 % cocraBuiu pacxonnl Ha

paboThl IO CUHTE3Y U CKPUHMHTY COeUHEHHUH, 6 — Ha TOKCHKOJIO-

TMYECKYIO OlLieHKY, 20 — Ha moJsieBble UCIILITAHMA, 16 — Ha Ucciaeno-

BaHMS MeTabO/NM3Ma, 3KOTOKCHUKOJOTMU M daHAJIM3 OCTAaTKOB, OC-

TajibHble 37 % — Ha OTpaboTKY IIpenapaTMBHBLIX (OPM, CO3JaHUE

MPOMBILIJIEHHBIX TEXHOJOTHI U PETUCTPALIHIO.

[ToCK HOBBIX NIECTULIMIOB OCYLLECTBIISIIOT Pa3HBIMM MYTSIMHU.

o Omnupuueckuil cunmes U cmandapmustii cKpununz npenycMaTpuBa-
10T UCIIBITAHWE BCEX CUHTE3UPYEMbIX COeIMHEHMII Ha BUOJIOTHYeC-
K10 akKTUBHOCTb. B 1960 r. Ha o1HO peKOMeHI0BaHHOE K IIpUMeHe -
HUIO COCAUHEHNE TIPUXOAMIOCH UCTILITBIBATE 3000 XMMUUYECKUX Be-
urects, B 1995r. — 15000, a B 2000 r. — yxe 23 000.

o Cunme3s coedunenuii, 6AU3KUX RO CMpPoenuI0 K GUOA0ZUMECKU AKMUG-
HbIM eeuiecmeam.

e Modeauposanue npupoonsix npodyxmos. Tax ObLIU ITOJIYYEHbI TIECTH-
UMb, OTHOCHIIMECS K IPYTINE CUHTETUYECKUX MUPETPOUIOB, MO
aHAJIOTUU C aKTHBHBIM BELIECTBOM LIBETKOB ITUPETPYMA.
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o Buoxumuueckoe KoOHCMpyuposéaHue ¢ yieTOM BO3MOXHOIO MeXaHU3-
Ma fIeiicTBUsS. TakuUM cIIocoGoM ObLT OTKPHIT GyHrHuug MMmakT —
TIpOU3BOHOE TPHa3ona, popMy/ia KOTOpOro Gblia YCTaHOBJIEHA ¢
MMOMOLIBIO KOMITBIOTEPA B pe3y/ibTaTe MIONCKa COeNHHEHUN — UHTH-
OUTOPOB CHMHTE3a IPTOCTEPUHA, KOMIIOHEHTA KJIETOYHbIX CTEHOK
rpu0oB.

Hapsiny ¢ cOBeplIeHCTBOBAHMEM 4CCOPTUMEHTA NEeCTULIMAOB MPO-
BOIMJIM HayyHble MCCIEA0BaHUS 110 U3YYEHUIO B3aMMOAEHCTBUS IeC-
TULMIOB ¢ OUONOTHYECKMMHU 00BheKTaMU, IMOBEIEHUS UX B OKpYyXalo-
1l cpeflie; pa3pabaThiBaIM TeXHONOTMY UX 3¢pPeKTHBHOrO 1 Ge3onac-
Horo npuMeHeHUs. M3 oflIMX 3aTpaT Ha HUCCle0BaHUe repOUIIMIOB
pacxonoBanoch 39 %, WHCEKTULIMAOB — 34, QyHruuumoB — 14, pery-
JstTopoB pocta — 8 %.

1.6. CTPATErMsSi U TAKTUKA 3ALNTbI PACTEHUH

HaxkorieHHbIe 3HaHUS TPUBOAWIN K U3MEHEHUIO CTpaTer 1 TaK-
THUKM 3aLIUTHLIX MEPOIIPUSTUIA. 5 3

Ha I smane BHepeHUS 3alLIMTHBIX MEPOTIPUSITUIA OCHOBHOM Lie-
TbI0 IIPUMEHEHMS TIECTUIIUIOB ObLIO yHUUMONCEHUEe 6PeOHbIX 00BeK-
moe, VICIIOJNIL30BaJlM B OCHOBHOM HEOPraHMYEeCKHE COeIWHEHHUS C
BBICOKUMY HOpMaMy pacxofia (AecsTKM U Jaxe COTHU KAJIOTPpaMMOB
Ha | ra).

Ha II smane, 110 Mepe TOSIBIEHUS OPraHUYECKHUX IipenapaTos ¢ 6o-
jlee BBICOKOI OWOJIOTUYECKO AaKTHBHOCTBHIO M U3OUpaTebHOCTHIO
JeHCTBUS, BHeApPeHHST HHTEHCUBHLIX TeXHOJIOTHI BO3/eIbIBAHHS Cellb-
CKOXO3SMCTBEHHBIX KYJIbTYP, W3MEHMIIACh CTPATETUS 3AIMUTHBIX Me-
PONPHUATHUIA: LEIbI0 00pabOTOK CTAlla 3AUilma CeabCKOXO03AUCMBEHHbBLX
Kyabmyp, He YHUUTOXEHHE BpeIuTeseit, a CHUXEHHe UX YMCIIEHHOCTH
JI0 3KOHOMMYECKOTO Mopora BpeIOHOCHOCTH.

B Hacrosiiee Bpemsi, Ha 111 smane, rmocTaBieHa 3a5iada pezyauposa-
HUS A2poKeH0306 C YICTOM HE TOJIBKO NPSIMOro BO3NENCTBUSA MECTU-
LIMAOB Ha BpeJHble 0OBEKTHl, HO U UX KOCBEHHOIO J€NCTBUS Ha BCE
COCTaBJIIIOLIME arpolleH03a, a TaKXKe OTAIeHHBIX MmocaecTBUi. B ac-
COPTUMEHTE IIPENapaToB MOSBISIOTCH BelllecTBa He TOJBKO UCTpeOu-
TeJILHOTO AeHCTBUS — NMEeCTULIMALI (pestis — YyMa, 3apasa; cide — you-
BaThb), HO U PErY/ISATOPHOro JENCTBUS — TECTUCTATUKU, Takue KakK ¢e-
POMOHBI, I0BEeHOUIBI U 1Ip.

BrinosiHeHUe Takoit 3agauyM TpeOyeT MpOoBeJeHUS HayYHBIX MCCIIe-
JIOBaHUM ¢ NMecTULUHIAMU Ha Pa3IUYHbIX YPOBHAX:

e XMMHYECKOIO BEIECTBA;

¢ B3aUMOJEHCTBUS €ro C OTIAEJbHEIM OPTaHU3MOM (Ha YpOBHe oOMe-
Ha BellleCTB, KJIETOK, TKaHeil U 11eJIoro opraHus3Ma);

e Ha MONYJSLIMOHHOM YPOBHE arpougHo3a;
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e 3KOJIOTMYECKOM IJI00ATBHOM.

YT1oO6bI IPUMEHATD B IIPAKTUKE CEILCKOXO03IMCTBEHHOTO IIPOM3BOI-
CTBa CUCTEMBI 3allIUTEI pacTeHMH, pa3paboTaHHbIE C YIETOM BeeX Bhlllie-
VKa3aHHBIX [1apaMeTpOB, HEOOXOAMMBI XOpPOILO IOArOTOBJIEHHBIE,
TBOPYECKHU MBICIAIME UHULIMATUBHBIE CTTEITUATUCTEI.

KOHTpOﬂbeIe BOMPOCH! U 3apaHnsA

1. YeM necTULIMABI OTNINYAIOTCSA OT aTPOXMMHUKATOB? 2. B Kakux o6nacTix aesrenb-
HOCTH Y€eJIOBEKa NIPUMEHSIOT ecTULUABI? KakoBbI TIOTepH OT BpeHBIX OOBEKTOB B pas3-
HBIX OTPAC/sX arponpOMBILILIEHHOro KoMIulekca? 3. B ueM pasnuuMe Iipd U3YYEeHHU
XMMMYECKUX BelLECTB, TIPUMEHSIEMBIX B KayecTBe TIECTULIMIOB, M BEILECTB, M3yYaeMbIX
B PasIUYHBIX KypcaX XMMHH: HeopraHM4yecKkoii, oprannyeckoit u np.? 4. Kakue npuH-
LIMITBI JIEXAT B OCHOBE Pa3jMYHBbIX BUAOB Kiaccupukauuu necruuuaon? 5. Hazobure
MEpONpPUSITHS M CPEACTBA 3alUUTHl pacTeHW, X MOCTOMHCTBa W HelocTaTKU. Kakoe
MECTO 3aHUMalOT TECTHULIMAbI B CHCTEME 3aIUMTH pacTeHMi? 6. HazoBuTe 3Tanbl Hayy-
HBIX MCCIenoBaHuit B 061aCTH NMoncka HOBHIX NMecTULMAOB. 7. KakoBa apoonus posu
TECTULIMIOB HA PasHbIX 3Tallax BHEAPEHUS 3aLMTHBIX MEPOIIPUATHI B arpOHOMHUH?

2. OCHOBbl AFPOHOMUYECKOW TOKCUKOJOrumn

2.1. NOHATUA O AO0AX U OTPABITEHUSAX.
TOKCHUYHOCTb NECTULMAOB U METOAbI EE OLIEHKW

Soamu Ha3BIBAIOT BellleCTBa, KOTOPbIe IIPU MOCTYIUIEHUM B OpTaHU3M
B HeGOJBIIMX KOJWYeCcTBaX CIIOCOOHBI BHI3BIBATH HAPYIIIEHHUE €r0 XU3He-
JIesITeNILHOCTH, TepeXxofgiliee B 0ojie3HEHHOE COCTOSIHUE — OTPaBJIEHUE,
I TIpUBECTH ero K rubenu. OmMH U3 KoprdeeB cpelHeBEKOBOH Meau-
muHbI [Tapauense (1493—1541) yrBepxxaai: «Bce ecTs 511, 1 HUYTO He JIU-
LIEHO SIIOBUTOCTU; OAHA JIUIIb 1034 JeNaeT S He3aMETHBIM».

S1ABl — 5TO Bcerna XMMMYECKME BeELIeCTBA, B3aUMOAEHCTBYIOIIUE C
OpPraHHU3MOM M BBI3BIBAIOILIME B HEM MaTojlorHyecKue usmeHeHus. Ilo-
HSITHE SIIOBUTOCTH, UJIM TOKCHYHOCTH, IT0JIpa3yMeBaeT [IaToJoruyec-
KMt pe3ybTaT B3aUMOJEHCTBUS MEXIY XUBBIM OPraHM3MOM U Bellie-
CTBOM. B oTHOIIEHUH MECTULIUIOB CleyeT IPUMEHSITh TEPMUH MOK-
CUMHOCM®.

OpraHu3Msbl, HCIOJIb3YeMBbIe [UIST OTIpeflefleHUs] TOKCUUHOCTH, Ha-
3bIBAIOT 6uomecmamu. KonnyecTBeHHbIE NTOKa3aTeIM TOKCUYHOCTH YC-
TAHARJWBAIOT ONMBITHRIM TyTeM. JIng 3Toro rpynnnl 6UoTecToB 0Opada-
TBIBAIOT Pa3HOW Maccoy MecTUlUAa U olpelensioT 3¢hdeKT ero nei-
CTBHS, KOTOPBIH BEIpaXaloT B IIPOLIEHTaX K KOHTPOJIIO (HeoOpabaThiBa-
eMasl Tpymra 61oTecTOB), YUUTHIBAS CTENEeHb TMOenU OOBEKTOB WIU
HapYILEHHUs B HUX OTAEJIBHBIX HPOLECCOB.

KonuvectBeHHOI Mepoil TOKCUYHOCTU NECTUIIMAA CIYXUT MOKcU-
Yeckas 0o3a — Macca BeleCTBa, BBHI3BIBAIOIAsl B OpraHU3Me olpee-
JIeHHbIH HexelaeMbIlt 3¢ deKkT. o3y BhIpaXxaloT B eAMHULAX MACCHI
TecTULMAA TI0 OTHOLIEHWIO K eNWHUIlE MacChl 00pabaThiBaeMOro
o0beKTA.

ITokazateiu TOKCMYHOCTH 0003HAYAIOT IO BHI3LIBAEMOMY 3D GeEKTY
OYKBEHHBIMU CHMBoJaMU: cMepTenbHas (CH) wim netansHas (JI) u
a¢dextrpHas (B/1) no3sl. [lepBble 1Ba IMoKa3aTeas UCTIONb3YIOT, €CITH
3¢ PeKT AeCTBUS MEeCTUIIMAA YIUTHIBAIOT IO YHUCIY MOrubIImMx 6uore-
CTOB, 4 TPEeTUH — MO CTEereHU HapylIeHHUs OTAEILHBIX IPOLIECCOB
KU3HeAeATeIbHOCTY (HAKOMJIEHHe MacChl, TOPMOXEHME pocTa WIH
CKOPOCTH OTZEJIBHBIX peakluil B opraHuaMe). YeM MeHblIIe YHCIIEHHOE
3HayeHHe ToKazaTtenss TOKCMYECKON M03bl, TeM GOoJblile TOKCHYHOCTD
npenapara. s cpaBHeHUST TOKCUMHOCTH IIpellapaToB yallle BCero Hc-
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MOJIB3YIOT CPeAHETOKCUUYECKYIO 103Y, BbI3BIBAIOIYIO 50%-HbIl 3¢ deKT.
Hanpumep, Clso basyanna g Kpsic — 76...130 MI/Kr, ero oTHOCHT K
BBICOKOTOKCUUHBIM nectuumaaM; Cllsy AkTetuka — 2050 Mr/kr, ero
CYUTAIOT MAJIOTOKCUYHBIM T 4eJOBeKa M TEIIOKPOBHBIX XUBOTHbIX
MeCTULIUIAOM.

PasnuyaloT cieaylolliMe 103bl: MOANOPOTOBYIO, IIOPOrOBYIO, Cybe-
TaJdbHYIO U JIETATbHYIO.

Tloonopozosas doza — Handomnpllee KOJUYECTBO BElLeCTBa, He Bhl-
3bIBalolllee U3MEHEHMS] B OpraHU3Me.

Ilopozoeaa dosza — HavMeHBblllee KOJIMYECTBO BellleCTBA, BHI3BIBAIO-
1lee B OpraHM3Me M3MeHeHUsl, BhIBisgeMble HauboJiee 4yBCTBUTEIb-
HBIMY OMOXMMUUYECKUMHU U (PUIUOJOTAUYECKUMU TeCTaMU IIPU OTCYT-
CTBMM BHELTHUX NMPU3HAKOB OTPABJIEHUS XKUBOTHOIO.

Cy6aemanbnasa doza — 1034 TIeCTULLAA, BbI3bIBaloNlas 3HaAYNTENb-
Hble HApYLIEHUS XXM3HeIesaTeIbHOCTA OpraHM3Ma, HO He IPHBOILIAs
K €ro rubeny.

Jdemaavnas (cmepmeavnas) 0oza — 103a NeCTULIMIA, BHI3bIBAIOLIAS
rufesIh HOOOIBITHOrO 00beKTa.

TOKCUYHOCTBIO XapakTepU3YyIOTCsl BellecTBa He TOJBKO CUHTETU-
yecKHMe XMMUUYecKue, HO U pacTUTEIbHOIO M XMBOTHOI'O MTPOUCXOXK-
neHud. Jlo HacTodllero BpeMeHH IPUpPOJa OCTaeTCsl HEellpeB30H1eH-
HoW GabpHKOM MO IIPOU3BOACTRY SM0B. [IpUyeM TOKCUUHOCTH MPU-
POJIHBIX SIJ0B YacTO 3HAYMTEIbHO BbIIIE, YeM CUHTETHYECKUX. UTOOBI
yOeAUTLCA B 3TOM, JOCTATOUHO CPABHUTL NMpPUBENEHHBIE T10Ka3aTeln
JAeTaJbHbIX K03 OJHOTO U3 HauboJice TOKCUYHBIX IIPOAYKTOB XUMH-
YeCcKOro CUHTe3a U IPUPOJHBIX TOKCUHOB. LIMAHUCTBIN Kajuh —
10 000 MKr/Kr, TOKCUH pLIOH dyry — 8, TOKCHH rpeMyuelt amen — 0,3,
GoTymuHUueckuit TokcHH OakTepuit — 0,00003 mkr/kr. IlocneaHuit
MOXeT 06pa30BbIBATLCSI B HENIPaBUJILHO IIPUTOTOBJIEHHBIX WU UCIIOP-
YEeHHBIX MSCHbIX KOHCEDBaXx.

2.2. ®AKTOPbI, ONPEAENAIOWWNE TOKCUYHOCTb
necTuuuvpoB

TTockoabKy TOKCHYHOCTL NposABIsSeTca NpH BlaMMOJeiCTBHM Be-
LlIecTBa U OpraHu3Ma, K Hauboliee BaXHbIM (akTopaM, OIpenensio-
LIAM TOKCUYHOCTb, OTHOCSTCS (PU3NKO-XMMHUUECKKE CBOICTBA Bellie-
cTBa ¥ Buosornyeckue ocobeHHOCTH opraHuiMa. Ho He Bcsikoe B3au-
MOAEHCTBHE TIPUBOAMT K IPOSIBAEHUIO TOKCUYHOCTH. B 3aBUCUMOCTH
OT [103bl BEIIECTBO MOXET 0Ka3bIBaTh U CTUMYJMpYIOlllee, U TOKCHYeC-
Koe JeHCTBHE Ha OJIMH U TOT Xe opraHusM. CiaeqoBaTe/IbHO, BaXXHbIM
(akTopoM SBJIsIETCH TaKKe 1032 BEelUIeCTBA, B3aMMOJECHCTBYIOUIETO C
opraHuamoM. KpoMe Toro, Ha 3TH (aKTOpbl BAUSIOT aOUOTHUECKHE YC-
JIOBUSI OKpyXawulei cpensl (puc. 2.1).
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AbuoTHYECKHE PAKTOPBI CPEIbI

DU3UKO-XUMHIECKHE brosnoruueckuit Jo3a 1. B., IPOHUKAIOLETO
CBOWCTBA 1. B. 00beKT K MeCTy AcHCTBHSA
ToxcHYHOCTD
NeCcTHIMIA

MexaHu3M IeicTBHA

HopwMa pacxona necruumnia
[TpoMbitieHHas ¢popMa

BHewnue v BHyTpeHHME 6apbepbl HA MyTH
NPOHUKHOBEHMS 1. B. K MECTY NEHCTBHUS

buonoruueckue oco6eHHOCTH 0OBEKTA
DakTopsl OKpYXKAIOMWEN cpeabl

Jlo3a a. B.,
MPOHUKILETO K MECTY
AeHcTBHA

PacTBOpMMOCTD A. B. B BOJE W TUITHAAX
IMpoMpitieHHASE hopMa
DU3NK0-XHMHIECKHE CrpoeHue, Uu30Mephrl
CBOHCTBA 1. B. Hanuune TokcoGopHBIX rpynn
CreneHb CPOACTBA € aKLENTOPOM B MeCTe IeHCTBUS
[lpouHOCTb, OGPATUMOCTD COEIMHEHUSI C AKLIEITOPOM

YcToHYMBOCTD

DTansl pa3sBUTHs

3alIUTHBIE PEAKITHH
[eTepOreHHOCTh NONY.ISILUH
Abunornyeckue GaxTopbl

Buosormueckuit 06bekT

Puc. 2.1. ®akTopsl, onpelesiomue TOKCHYHOCTb NMECTHILMIOB

2.2.1. COCTAB U CTPYKTYPA XMMUYECKOI'O BELIECTBA

CocraB U CTPYKTYpa XMMHUUECKOTO BELLECTBA ONPENEISIIOT 60O -
4YeCKYI0 aKTUBHOCTb U TOKCUYHOCTh, MHOIIa oueHb OMM3KKe 10 CTPO-
€HUIO BellleCTBa U JaXe MPOCTPAaHCTBEHHBIE U3OMEPBI MPOSBISIOT pa3-
JIMYHYIO GHONOrMYeCcKYI0 aKTUBHOCTD. Tak, 3aMeHa BOIOpofia B CTPYKTYpe
BElllecTBA | Ha TMAPOKCUIIBHYIO TPYIIY (BELIeCTBO J) U3MEHSET CelleK-
TUBHOCTb, TOKCUYHOCTb M HaIpaBleHHOCTb JefcTBUs. BeliectBo / —

17



WHCEKTULMA IIMPOKOTO CIeKTpa ACHUCTBUSI, HO OHO HETOKCUYHO sl
KJelleit, ToT/Ia KaK BelilecTBO 2 — clleMbUYecKUii akapyLUa U He 00-
JlagaeT MHCeKTULIMIHOM aKTMBHOCTBIO.

‘ﬁ o
OO A
| |

CCl3 CCly

Bewiecteo / Bemecteo 2

O611as TeopUs 3aBUCUMOCTH TOKCUYHOCTU OT XUMHYECKOTO CTpOe-
HMd IToKa He pa3paboTaHa, HO YCTAHOBJIEHbI HEKOTOphIE 3aKOHOMEP-
HOCTH JJIS1 U3BECTHBIX TPYIII NecTULMaoB. Hampumep, BBelleHHe B MO-
JIEKyNy TaK Ha3bIBaeMbIX TOKCO(OPHBIX TPYIIT (rajloUbl, TAXENbIE Me-
TaJIbl, IUAHO- U HUTPOTPYIIIEI) CONPOBOXIAETCS YBETUUEHUEM TOK-
CHYHOCTU coeliMHeHHUit. B rpymre ¢ochopopraHuuecKux coeqMHeHH
MPON3BOAHBIX TUO(GOCHOPHOIN KUCIOTHI THOJOBBIE M30MEpHI BCErna
60Jjiee TOKCHUHbI, YeM TUOHOBBIe. DPUPHI OPraHUYECKUX KUCIIOT IIpU
HaHeCeHUHM Ha JMUCThSI pacTeHUH DoJjlee TOKCUUHBL, YEM COJIM.

IIpy HCIOAB30BaHUM TECTULIMAOB HEOOXOAMMO YUUTHIBATH, YTO
BCSAKOE M3MEHEHUE CTPOEHHUS OEWCTBYIOUIEro BelIeCTBa IPUBOIMUT K
1I0Tepe WK, HalPOTHUB, K BO3PAaCTaAHUK0 TOKCUYHOCTH, a TakXke K U3-
MEHEHHUIO HalpaBIeHHOCTH HAeHCTBUSA. M3MmeHeHUS B XUMUYECKOM
CTPOEHUM TECTULIUAOB MOTYT TIPOUCXOAUTDL MNP JUTUTENILHOM XpaHe-
HUU TIperapaToB B HEHAUIEXKALUX YCIOBUIX, IPUMEHEHUU OaKOBBIX
CcMecel, BO3eHICTBUM COJIHEeUHO! pairaluu, KUCIOT, Welovyen.

XUMHUUECKOe CTpPOeHHE MeCTULMIOB U3MeHsIeTCsl P 00e33apaxKu-
BaHUM Tapbl, CIECLOAEKAbl WIK YHUUTOXEHUU OCTAaTKOB MECTUIIUAOB C
TTOMOIIBIO BELIECTB, TIPUBOAALIUX K 110Tepe TOKCUYHOCTU HEeHCTBYIO-
LIero BelllecTBa U Pas/jioxeHUIO ero A0 MPOCThIX COeNUHEHUH, LIMPKY-
JIMPYIOIIUX OOBIMHO B 00BEKTaX OKpYXalolleil cpeabl.

2.2.2, O3A NECTULUMAA, BSAMMOMIEACTBYIOWAS C OPFAHAU3MOM

Ho3a nectuuuaa, B3auMoAeACTBYIONIAS] ¢ OPTaHU3MOM U BBI3LIBAIO-
11ast TOKCUYEeCKUH 3(pdeKT, B COTHHU, a UHOIA ¥ B THICIYHM pa3 MeHbIIIe
03Bl (HOPMBI pacxolla), IpUMEHSIEMOI Ha IpakKTHKe, IIOTOMY YTO Ha
MyTH TIepeABUXEHUS TIeCTULMIA OT MeCTa KOHTaKTa C OPraHU3MOM [0
MecTa ero JeHMCTBMS CYLUECTBYIOT pasiuyHble Gapbepbl. Kpome TOro,
BHeceHMe MeCTUIMIA B cpelly OOUTaHUS BpedHOTO OObLeKTa ellle He
3HAYUT, YTO TIECTULIM/ ITOCTYIIMT B OPraHu3M. ¥ TakuX 0ObeKTOB MMe-
10TCS 3auiumHuble peakyuu, TOMOTaloIIYe MpeJoTBPaTUTh KOHTAKT opra-
HU3Ma ¢ MEeCTULIUAOM:
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e V IPBI3YHOB — OTKA3 OT OTPaBJICHHOM IIPUMAHKU WU PBOTHBIA (-
(exT, NMpU KOTOPOM MeCTULIU/ BBIBOAUTCS U3 OPraHM3Ma,;

e y HAaceKoMbIX — oTOpachlBaHME KOHEYHOCTEH, Ha KOTOphle IONal
TMeCTULIUL,

e Yy TOJBIX CIU3HEH — BhblAeJeHUe CIKU3M, GUKCUPYIOLEH MpemnapaT U

3aTBEPACBAKOLLEN B BUE Yexiia, U3-T10J KOTOPOI'o CIU3HM BBINOI3AI0T;

MIPYU UCITOJAb30BAaHMHU ra3000pa3HBIX MECTULIMAOB HACEKOMBbIE MOTYT

3aKpbIBaTh JbIXaliblla U JBILIATH B 3TO BpeMs 3a CueT KUCIopoda

pPa3BETBIEHHOMN TpaXeifHOM CUCTEMEL;

e [IpY NMPUMEHEHUHU IepOULIMAOB IIOUBEHHOIO JEUCTBUS Ha THXKENIbIX
MOYBaX [IPEIapat MOXeT 3aKPeIUBITECS B CAMOM BEPXHEM CJIoe U He
MPOHUKATH B 30HY KOPHEW; B 3TOM Clydae €ro TOKCHUYHOCTH He
TIPOSIBIISIETCA.

TaxkuM oOpazoM, CYlIecTBYeT MHOTO IIPUUYUH, U3-3a KOTOPLIX Mec-
TULIMI He MOXET COMPUKACATBCS ¢ BPeAHBIM OPTaHU3MOM. DTO IPUXO-
JIUTCSl YUUTBIBATD B IIPAKTHUKE 3ALLMTHL PACTEHUH U UCKATh IIyTU yCTpa-
HeHMST 3TUX MpUYMH. Hampumep, yCTaHOBNEHO, YTO, €CIW CHadala
PasIOXUTh NIPUMAHOYHBIA MaTepuall, a 3aTeM L00aBUTHL K HeMY DO-
JEHTUUHNI, TPBI3YHBI HE OTKA3BIBAIOTCSI OT OTPABJICHHOW NTPUMAaHKH.

I1pu pymMuraumu UCNob3yloT O0Jiee JANTEIbHbIE SKCIIO3ULUN WU
CO3[AI0T YCJIOBUS, TIPA KOTOPBIX HACEKOMbIE HE MOIYT JIOJIT0 AEPXAaTh
JbIXaJbla 3aKPbITBIMU ([IOBBILLIAIOT TEMIIEPATYPY, CONEpXaHUe TUOK-
cUa YIIepoia B BO3AyXe WIM CO3/1aI0T BaKyyM B GYMUTaLIMOHHBIX Ka-
Mepax).

2.2.3. BAPLEPGL! HA NYTU NPOHUKHOBEHUA NECTULIKAA
K MECTY AEWCTBUSA

s TIposiBIeHNS TOKCMYHOCTH HEAOCTAaTOYHO MPOCTOr0 KOHTAKTa
MeCTULUAA C BpeAHBIM opraHuaMoM. HeobxoauMo, 4Tobbl AeHCTBYIO-
niee Hayajlo MecTULIMAA TIPOHUKIIO K MecTy aeicTBus. [lon HUM TTOHU-
MaloT MOpQONIOTHYECKHE CTPYKTYPhl OpraHW3Ma, XWU3HEHHO BaxKHble
3BeHbS1 OOMEHAa BeILEeCTB WU OTAEAbHbIe (DEPMEHTHI, IIPA B3aUMOIEH -
CTBUM C KOTOPBIMU ITPOSIBISIETCS TOKCUUECKUH 3D PEKT.

IlepBoe mpensTCTBMe Ha TIYTH TepeMelleHUs TecTUluaa — I10-
KPOBHBIC TKAaHM, 3allIMUIAIOIIME OPraHU3M OT BO3AEeHCTBUSL BHELIHEH
cpenbl. KyTukKyna HaceKOMBIX M BOCKOBOI HaJieT Ha pacTeHUSIX TpYA-
HO INPOHULIAEMBI WIS TUAPOMUILHBIX COENIMHEHUH U XOpOLIo — IS
JunoduiabHeIX. PacTBOpeHHBIR B JMMMAAX HECTHLHI MOXET IUG-
byHIMpOBaThH B TOPU30HTANBHOM HalpaBlIeHUH, TPH 3TOM UCIapSTh-
€S, pa3pyliaTbCsl UM OCTaBaThCS B HEAKTUBHOM (AeMOHUPOBaHHOM)
COCTOSIHMM.

BelllecTBa Xopouio nepeaBuralorcss 4yeped 00OJOYKY KIETKH I10
nasMoaecMaM ¢ IIOMOLIbIO PU3NYeCKON aacopOLMK, MOHHOTO 0OMe-
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Ha. KitetouHas MemOpaHa obecrieunBaeT U30UpaTeabHOe MOTJIOLEHUE

BEHIECTB. B CBA3M ¢ 3TUM Pa3NUYAIOT rACCUEHBI TIOTOK BEUIECTB B CO-

OTBETCTBUM C TPAIMEHTOM KOHLEHTPALMMH WIM 3JEKTPOXMMHUUYECKOTO

MIOTEHLHANA U aKmuenstli TPAHCIIOPT BEUIECTB, OCYLIECTBISIEMBbIH C I10-

MOIIBIO celHabHBIX MEMOPaHHBIX [1I€PEHOCYUKOB OEJIKOBOM NPUPO-

IBI 32 cUeT BHYTpeHHel 3Hepruu KieTku. [loaToMy nepeaBuKeHNE Be-

LIECTB 3aBUCHUT HE TOJBLKO OT (PU3IMKO-XMMHUUYECKON IIPUPOLBI Belle-

CTBa, HO U OT BHYTpeHHero ¢U3HMO0JIOTMYECKOTO COCTOSIHUS KJIETKH, a

CJleIoBaTeIbHO, OT COCTOSIHUSI OpraHu3Ma.

B opranmnsMe rnpeBpalileHue fa TPOUCXOIUT I1yTeM BOBJIEUEHUSI €TI0
B pa3iM4yHble MeTabosinyeckue peakunu. HarmpasieHHOCTh MX 3aBUCHT
OT BUJIOBBIX OCOOEHHOCTEH OpraHKU3Ma M ero COCTOSTHUS.

Yactp necTULUAA, IPOHUKIIAS BHYTPb OpraHM3Ma, IOJABepraercsd
6uoTpaHCchOPMAaLIMM, B pe3yNbTaTe KOTOPOM MOTYT NPOUCXOOUTD!

o Odemoxcuxayus — pa3pylleHUe NeWCTBYIOLIECTO BelllecTBa U BhIBee-
HUe MeTabOJNIMTOB 13 OPraHU3Ma;

e axmueayus — TIpeBpallleHue IeWCTBYIOLLEro BelllecTBa B €ro ele
60j1ee TOKCUYHOE TTPOU3BOJHOE;

o KOHBIO2AUUA, UMMOOUAUZAUUA ~— OOPA30BaHUE HEAKTUBHOIO KOMII-
JleKca IeMCTBYIONIETO BelllecTBa ¢ 6eJIKOM WM JpYTMMHU TpOoAyKTa-
MU oOMeHa BelllecTB, B pe3y/lbTaTe yero ACHCTBUE ITeCTULMOA 3a-
MeJUTSIEeTCsT WIM IpekpaliaeTcsi. EcyM B KOMIUIEKC BKIIIOYAETCS XKU3-
HeHHO BaXXHEIN 6eJTOK, TO MOXET Pa3BUThCS ITaTOJOTMs U3-3a Hello-
cTaTKa 3Toro Oeika B oOMeHe BelleCTB.

Y MJIeKOTIMTAIOLIMX OCHOBHBIM OpraHOM, OTBETCTBEHHBIM 3a paspy-
1IeHUe SK30TeHHbIX BEILIECTB, SIBISETCH IleYeHb C ee MOIUHBIM (ep-
MeHTaTHBHBIM allrapaToM, HO HaYMHAaeTcsl 3TOT MpoLece yxe Mo Bo3-
JNeWCTBUEM CITIOHBI, XeJyI0YHOI0o COKa, KPOBH.

Y HaceKkOMBIX IpeBpallleHHe MeCTULIMAOB 10/ Bo3neicTBUEM (ep-
MEHTOB CJIIOHBI HAUMHAETCA VXK€ B MepeaHell KUIIKe U aKTUBHO Ipo-
JloJIXaeTcd B cpelHei, a 3aTeM B reMosinMde.

B pacTtenusx u rpubax Takxe ObICTPO OCyllleCTBsIeTC MeTaboIu3a-
UMs TmecTulMaoB. Hampumep, mocie nepecagku KyKypy3bl Ha MUTa-
TeJILHBIM pacTBOp ¢ AoOaBleHHeM MedeHHOro Io yriepoay CuMasuHa
(TepOMUIMI — ITPOM3BOAHOE TpUa3uHa) yxke yeped 15...30 MUH oBHapy-
XUBAIOT BblAeNeHMe MeyeHOIro AMOKCHAA yriepoa.

BoabIIMHCTBO MECTULIMAOB — MUITOQWIbHbIE BelllecTBa. B Heus-
MEHHOM BHJIe OHM BBIBOASTCS peliKo, Yallle — B GopMe BOAOPaCTBOPH-
MBIX TIPOJYKTOB UX OMoTpaHc(opMalu. BeiBeeHME XMMUYECKUAX Be-
1IIeCTB M3 OpraH1u3Ma MOXET [TPOUCXOAUTS:

e yepe3 KUIIEYHUK C 3KCKpPEMEHTaMHU;

e B pe3ylbTaTe PBOTHOIO aKTa;

e Yepe3 MOYKU Y MJIEKOMUTAKOIIUX U Yepe3 CUCTEMY MaJbITUTHMEBBIX
COCYIIOB ¥ HACEKOMBIX;

e yepe3s Jerkue (razoo0pasHble MPONYKThI METaboNM3Ma MTECTULIUAOB);
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e C IPYAHBIM MOJIOKOM;
e Yepe3 KOPHU U YCThHUIIA Y paCTeHU.

Haripumep, yxe B epBbie CYTKH 10 50...60 % HaHeceHHOTo Ha JIMC-
Ths TOJICOJIHEUHMKA repOuLivia 2,4-/] BeinensieTcsd Yepe3 KOPHU B ITH-
TaTe/bHBIN pacTBop. [Ipu HaHeceHuM repbuumaa bansen Ha nucTes
MHOTOJIETHEI'O COPHSIKA ropyaka I10J3y4yero 3HauMTelbHas 4acThb Jeii-
CTBYIOLLETO BeILECTBA BBLLIENLETCA 4Yepe3 KOPHHM B IMOYBEHHBIN pa-
CTBOP, YTO NPUBOJIUT K MOCIeIeICTBUIO €T0 Ha YYBCTBUTENBHBIE KYJIh-
TYPHBIE PACTEHHSI.

Kpome Toro, B XMBBIX OpraHM3Max UMeEIOTCSI BHYTpeHHHE Gapbephl,
KOTOpbBIE TIPETATCTBYIOT IPOHUKHOBEHUIO SAOBUTHIX BELLECTB, HAIlPH-
Mep: 000JIOUKH HEPBHOTO CTBOJIA Y HACEKOMBIX, reMaTosHLiedaInyec-
KM Oapbep, MPEensATCTBYIOINNA IPOHUKHOBEHUIO XUMUUECKUX Be-
LWECTB B MO3T Y MJIEKOTIUTAIOIIHUX.

2.2.4. MEXAHU3M JEWCTBUR NMECTULIUAOB.
MOHATUE O NPOTUBOSAAUAX (AHTUAOTAX)

HeaHaunTenbHas 4acTs AEHCTBYIOIIEro BelllecTBA NPHMEHEHHOTO
necTHLXIA, KOTOPOH yAaloch MPOWTH depe3 Bce Gapbephbl U ITPOHMK-
HYTh K MeCTy AeHCTBUS, olIpeliesigeT CTelleHb M XapaKTep OTpaBIeHHS.
Y pasHBIX NpenapaTtoB MecTO AeHCTBUS U MeXaHU3M TOKCHYECKOTO
IENCTBUA HEOIMHAKOBHI.

Yalite Bcero B MecTe [eHCTBUS aKTMBHEIE BElLECTBA IEeCTULIMIOB
BCTYIAIOT B KOHKYDEHIHIO C (epMeHTHBIMU cyOcTpaTaMU. Db dekT
JEeUCTBUSA ONpejlesisieTcsl CTeleHbIO CPOICTBA MOJIEKYIBI IIECTULIMOA K
peLieITopy. Moreky.a mecTuinia JOKHa COOTBETCTBOBATH PELIENTODY,
KaK KJIIO4Y 3aMKy. BliokMpoBaHHWe MeCTULIMAOM (epMeHTa BeJIET K OCTa-
HOBKe IIpoliecca, B KOTOPOM OH YYacTBYET, YTO BBI3LIBAET OTpaBJIeHUE
opraHusMa Wid ero rubess. Hanpumep, docdhopopraHuyeckue coeam-
HeHusi (DOC) sBagIOTCH MHTUOUTOPaMU (bepMEHTA aLle TUIIXOAMHICTe-
paspl (AXD), KOTOpbI y4acTBYeT B Ilepefaye HEPBHOIO HMMITYJIbCA.
MHaktyBaumio AXD MOXHO MPeACTaBUTh CJIEIYIOHIMM 00pa3oM:

AXD + ®OC - AXD — ©OC.

HNHaxtuBauus depmeHTOB OblBaeT 00paTUMOi U HeoBpaTuMoit. Be-
l1ecTBa, KOTOpble UMEIOT OoJbliiee CPOACTBO K JNEUCTBYIOLIEMY Bellie-
CTBY TIECTULIUAA, YeM (EpPMEHT, CIIOCOOHBI OTIIEIISITh AeHCTBYIONMEe
BEILIECTBO OT 3TOr0 KOMIUIEKCca, U TOTAa aKTHBHOCTD (pepMeHTa BoccTa-
HasiuBaeTcs. Takue BelllecTBa HAa3bIBAOT awmudomamu, V1N Rpomueo-
Adusamu. MexaHU3M MX JeHCTBUS TAKOB:

AXD — POC + Autunotr —» AHTHIOT — POC + AXD.
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ACCOPTUMEHT NMECTHLMAOR BKJIIOYAET BElIECTBA, Pa3HOOOpa3Hbie 110
XHUMHYeCKOMY CTPOSHHUIO M MEXaHU3MY HeACTBUS, MO3TOMY aHTUAOTHI
M XapakTep UX ACHCTBUS HeOAMHAKOBLI.

3HaHWe MeXaHU3Ma AefCTBHUS NMeCTULIMAOB MO3BOJIAeT HAUTH aHTU-
IOTBHL Y BbISICHUTH YCJIOBHS, CIIOCODCTBYIOLLME TIPOSIBIIEHNIO UX TOKCHY-
HOCTHU [UISl BPEAHBIX OPTaHM3MOB. Tak, WM3BECTHO, UTO repOULMIbI —
Npou3BoaHble TprasuHa ([IpoMeTprH) UHIMOUPYIOT B PACTEHHAX PO-
TOJIU3 BOABI, 3HAYUT, UX TOKCHUUYHOCTb OyJeT YCHUIUBATLCS IO BIMS-
HUeM (DAKTOPOB, CTUMYIMPYIONIKX (HOTOCHHTE3 (LOCTATOUHAS OCBe-
LIEHHOCTD, ITOBbIIIEHHAS TeMIlepaTypa BO3ayXa, ONITUMaJbHbIE BiaX-
HOCTb U MUTaHKUE PACTEHUH).

2.2.5. ABMOTUHECKUE ®AKTOPbI CPEQbI

Abuorryeckue GakTOPEl Cpelpl, TaKue Kak TeMIleparypa, OCalkH,
BeTep, YALTPaUONIETOBOE M3JIyueHue, cocTaB aTMocdephl, CBONCTBA
TIOYBBI M IIp., OKA3bIBAIOT BAMSHUE, C ORHONU CTOPOHEI, Ha COCTOSHUE U,
C/IEe[0BATE/ILHO, HA peaklMiO0 OPraHU3MOB Ha MECTULHI, a C ApYroi —
Ha aKTUBHOCTb W MPOAOJIKUTEABHOCTD IEMCTBUS CaMOro IeCTULIMIA.

BelecrBa, aKTHBHOCTh KOTOPBIX BO3pacTaet ¢ IOBBILUEHWEM TeM-
MePaTyphbl, HA3ZBIBAIOT Geecmaeamil ¢ NOAOHCUMEAbHbIM memnepamyp-
HbIM KO3(hpunuenmom, eciiv Xe X aKTUBHOCTb BO3PACTAET ¢ MOHMXKE-
HUEM TeMIIEPATYPhl, — euiecmeami ¢ OMpPUNAMeAbHbIM memnepamyp-
Hoim Ko3(ppuuuenmom. K nepnoit rpyrne oTHocATcsS QocdopopraHu-
yeckue coeAMHeHHUs, KO BTOPOil — XJIOPOpraHHUYeCcKUe.

VHIMIMIHAd aKTHRHOCTE FIpenapaTtoR HeopraHM4ecKoil cepbl
NpogB/IgeTcd IIpY TeMIiepaTypax Bo3nyxa Bbile 20 °C, a npu temrepa-
Typax Bbitlie 35 "C OHU cTaHOBATCH PUTOTOKCUYHBIMU.

FepOUUMAB — MPOU3BOAHBIE AUTUOKApOAMUHOBON KUCIOTHI, Ta-
kue kak Brram 6E*, Tpuannar*, noa BAMSIHMEM TeMIIEpaTyphl U
yAbTPadHOTETOBOTO U3yYeHUsT OBICTPO TEPSIIOT TOKCUYHOCTD Ha I10-
BEPXHOCTH TOYBEL, TIO3TOMY MX cpa3y Iocjie HaHeCeHWS 3a/e/bIBaloT
B TTOYBY.

AXTUBHOCTbH (PYMUTAHTOB YCHUIMBACTCY C MOBLILLEHUEM TeMITepaTy-
PLi TOTOMY, TG Il TOIBKO BO2pacTaeT MY NeTyyecTE, HO Y HaceKoMble
HauyMHAIOT aKTUBHEE AblILIATh.

TlpuBeneHHble MPUMepPH CBHIETENLCTRBYIOT O TOM, UTO [JeACTBUE
abUOTHYECKUX (DAKTOPOB Ha IPOSIBIEHHE TOKCUYHOCTH TMECTULUIOB
MHOT000pa3Ho, ¥ 3TO HEOOX0AMMO YUUTHIBATE 115 3 HEKTUBHOCTH UX
NIpYMeHeHUs.

* 3ech U Aajee 3BE3A0YKO OTMeUeHBl Mpernapartsl, He BKJIIOUeHHble B Criucok ne-
CTHLMIOB M arpoXMMHUKATOB, pa3spellieHHbIX K [PHMEHEHUIO Ha Tepputopun Poccuii-
ckoit Menepaunu Ha 2010 1. — [Ipumey. peo.
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2.3. CENEKTUBHOCTb OEACTBUA NECTULNAOB

CeneKTUBHOCT, MY M3OUPATeNBHOCTD, JEHCTBUS [TECTULUAOR —
3TO MX CIMOCOOHOCTBH IpH TIPUMEHEHHMM B OIMHAKOBBIX KOJMUYECTBaX
nopaxaTh OJHU BH/Ibl XMBbIX OPTaHU3MOB (UyBCTBUTENbHEIE), HE OKa-
3bIBag OTPULIATEJIBHOIO BO3AeHCTBUA Ha [Apyrue (ycroiyupnie). Cre-
NeHb BBIPAXEHHOCTH CEeKTMBHOCTH, WM M30UPaTeIbHOCTH, XapakK-
TePUIYETCA noxaszameaem cesexmuetocmu (I1C), unu xosgpgpuyuernmom
usbupameavrocmu (KHM), KOTOpbIA ollpesiengeTcs OTHOILEHUEM Cpel-
HEeTOKCHYHBIX 103 (Cl50):

c = CHsy omHOro opraHuama
Clls, Opyroro opraHuama

Yem MeHblile WM Gosblle eMHULBI 3TOT IOKa3aTesb, TeM 6OJIb-
e U30KUpaTeIbHOCTbIO NEUCTBUS XapakTepu3yeTes MTeCTULIHL.

Ilpu pa3paboTke CUCTEM 3alUTHBIX MEPOIIPUSITHI OYEHb BaXHO
COXPaHUThL 3HTOMOGAroB, MO3TOMY HEOOXOMUMO 3HATh U3GHpaTehb-
HOCTb LIMPOKO TIPUMEHSIEMbIX NTECTUUMIOB 110 OTHOLIEHUIO K Hanbo-
Jiee paclpoCTpaHeHHEIM B arpolieHo3e aHToModaraMm. st 3Toro ompe-
nensior otHouwleHue Clsg sHTOMOGaroB Kk CHs, Bpenutesneil. Yem
Dosnbllle eJUHHULIBI 3TO OTHOLLEHHKE, TeM Ge3oIacHee Mperapar A1t SH-
TOMO(aros.

Jnst sHTOMO(aroB MajtoonacHbl nperaparbl, KOTOPLle B TeueHUe
10 1Helt CHUXAIOT UX YUCAEHHOCTb He Gofee yeM Ha 20 %, yMepeH-
HO onacHbl — Ha 20...50, onacHel — 6osiee yeM Ha 50 % B TeyeHHE
20 nHett.

ITpuurHON H3OMpPaTeNTbHOCTH MOTYT OBITH TOIMOTrpadHUecKUe M
OuoxuMuYeckue HakTophl.

Tonoepaguueckan usbupameasnocms o0OYCIOBIEHA TEM, UTO MECTU-
UKL B CUY psila TIPUYUMH He T10I1aaeT Ha YCTOMYMBBIN OOBEKT WU HE
MOXEeT MPOHMKHYTh B opraHusM. Hampumep:

s JpeBeCHMUA BbeAIMBasg HAXOOUTCS BHYTPU OJPEBECHEBIIUX TKa-

Hell, MO3TOMY NeCTHLIMI Ha Hee He ITOTaJlacT;
¢ 1IMTOBKA YCTOWYMBA K TTECTULIMIAM, TaK KaK ITOKPHITA LLIUTKOM, Ye-

pe3 KOTOPHIN GONBIIMHCTRO MPeTapaToB He TTPOHUKAET;,
¢ IUIOJOBbIE JEPEBbSI M SATOJHbIE KYCTAPHUKM YCTOMYUBB K MHOTUM

repouUuMIaM, IMMOCKONBbKY UMEIOT TV1y6OKO 3aJeralollyio KOpHEBYIO
cHcTeMy, Kyna repbuiyabl TOYBEHHOTO JIeMHCTBUS He MPOHUKAIOT.

Buoxumuueckan uzbupameasrnocms 0OYyCIOBIEHA CIIOCOOHOCTHIO
OPTraHU3MOB JE€TOKCULIMPOBATb IECTHULIMA UM OOpa3OBBIBATL C HUM
HeaKTHMBHBIE KOHBIOIaThl (KOMIUIEKCH!) [0 TOTO, KaK MeCTULHI TIpo-
HUKHeT K MecTy neidctBusi. [Ipumepsl:
¢ uHcexktuuna KapOGodoc MalOTOKCHUYEH ISl TEIUIOKPOBHBIX, TaK

KaK B UX OpPraH13Me OH JeTOKCHULHpyeTcs, IpeBpalllasick B BOAOpa-
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CTBOpUMBIE IPOJYKTHI, KOTOPbIE BHIBOJAATCS U3 OpraHU3Ma. B opra-
HH3Me HaceKOMbIX OH I10JBepraercsl OKHUCJIEHHUIO ¢ oOpa3oBaHUEM
ellle Oojiee TOKCUYHOro MpPOAYKTa, YeM [ENCTBYIOlee BelIeCTBO
Kapbodgoca;

e repOuLIMO ATpasvMH (IPOU3BOJIHOE CUMMTpHUA3UHA) IMOCJIe IOCTYII-
JIeHUSI U3 TIOUBBI B KOPHU KYKYDPY3bl OBICTPO AETOKCHMLIMPYETCS,
MpeBpallasich B TUAPOKCUPOPMY, ITOITOMY He NPOHUKAET B HEU3-
MEHHOM BMJIE B XJIOPOILIACTHI, B KOTOPBIX PEANU3YeTCsl ero TOKCHY-
HocTb. MUMEHHO 2THM 00yClIOBIeHa YCTOMUYMBOCTL KYKYPY3HI K 3TO-
My mpernapary;

e TepOMUMUIBI — NPOU3BOAHLIE (PEHOKCUYKCYCHOM KUCI0Th (2,4-11) B
YCTOWYMBBIX PacCTEHUSAX IOJABEPraloTCs UMMOOHIN3aLUH, CBI3bIBa-
sick ¢ OeJIKaMU, a TakXe C HEKOTOPLIMU IPYTUMU NPOAYKTaMH Me-
TaboJiM3Ma; 00pa3oBaBlIMeCs] KOHBIOTATHL OCTAlOTCS B MeCTe HaHe-
CEHHUY TIpernapara ¥ He HOCTUTraloT MEPUCTEMATUYECKMX TKaHei, B
KOTOPBIX ITPOSIBASIETCS UX TOKCUYHOCTb.
brnaronaps cBOWCTBY M30MpAaTENbHOCTH Y NECTULMIOB CTAJIO BO3-

MOXHBIM MX TIpPUMEHEHHE B 3alllUTe pacTeHUi. 3HaHWe MPHUYMH U3-

OMpaTeJILHOCTH TMECTULUMOOB IO3BOJSIET pa3paborarh 3PHEKTUBHBIE

[IpMeMBbl 3allUThl pacTeHWH W YIpaBJieHHWS arpoleHOo3aMM.

2.4. YCTOWYNBOCTb BPE[IHbIX OBbEKTOB K NMECTULUVOAM
N NyTU EE NPEORONIEHNA

YCTORYHUBOCTL OPraHM3MOB K MEeCTULMIAM OTHOCHUTeIbHA W Ollpe-
JensieTcsl He TOJLKO CBOMCTBAMM TMIpelapara KW o0pabaThiBaeMOro
00BbeKTa, OHa 3aBUCUT TaKKe OT BO3pacTa, OMOJIOrHYECKOTO COCTOSTHUS
OpraHM3Ma M yCJIOBUH OKpyXarolleil cpenpl. Pa3nuyaloT ycToHUNBOCTh
MIPUPOAHYIO U TPUOOPETEHHYIO (PE3UCTEHTHOCTD).

2.4.1. NPUPOJHAS YCTONYNBOCTDb

[IpupoaHas ycTOMYMBOCTL ObIBA€T MHAMBUAYATHLHOMN, BUIOBOM, CTa-
JUAHON W BO3pAcTHOM, MOJNIOBON, Ce30HHOW W BpeMeHHOM (puc. 2.2).

Huoueudyaasnan ycmoiivusocms 0o0ycliOBlIeHa 0COOEHHOCTIMU
ocobeil, OTHOCAIIUXCI K OLHOMY U TOMY Xe BUY, IpU4YeM YCTOHUU-
BOCThH OTHENBHBIX O0CoOed K TOMY WJIM UHOMY NEeCTHULUMAY MOXET
OBITh B COTHU pa3 Bbllle, YeM MONYISIUMU B cpeaHeM. Hanuuue B
TIONYJISILIMYA TAKUX 0coOeil M 06yCI0BIMBaeT BOSBHUKHOBEHUE pe3HC-
TeHTHOCTH.

Budoeas ycmoiinusocms 00yciioBlieHa 0COOCHHOCTSIMU BUAa (Hace-
KOMBIX, Kjellleil, HeMaToA) U IpeofosieBaeTcs noadbopoM apdekTHB-
HBIX IIpenapaToB.
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Cmaduiinaa M eo3pacmnasn ycmoiiwueocms 00yC/OBJIeHa U3MeHEHH -
eM YCTOWYMBOCTH B OHTOTEHe3e U IpeolloJIeBaeTCsd BBIOOPOM TaKoIo
cpoka o6paboTKH, korma oObeKT Hanbosee dyBcTBUTeNeH. OOGBIYHO
OpraHu3Mbl HauboJIee yCTONYMBEI K MECTULIMAAM B TIepuo MTOKos. Yc-
TOMYMBOCTb TYCEHUL YBEJIMYMBAETCS C BO3PACTOM, ITOCKOJIBKY MX KY-
TUKYJIa CTAHOBUTCS MeHee IpoHHIaeMoit uist mectuimaa. Hanpumep,
ryceHMLBl 3-T0 Bo3pacTa Ipo3aeBoil IMCTOBEpTKH B 3 pa3sa Goiee yc-
TOWYMBBI, YeM TYCeHHLIbI 1-ro Bo3pacTa. KyKypy3HbIif MOThUIEK 06Jla-
JaeT HauOoplliell YyBCTBUTEIBHOCTHIO B IIEPUOL MACCOBOIO OTpOXIE-
HUSI TYCEHHULI, B 3TO BpeMS U CjiefyeT MPUMeHSTh MecTiuiuasl. LlnTos-
KU YA3BUMBI TOJIBKO B CTaIUM BBIXOJ2 U3 M1 M [IPHCAChIBAHUS K JIMC-
ThAM (OpOASLKKH).

TToroeasn ycmoiinusocme 06ycIIOBIeHA MOJOBEIMU OCOGEHHOCTSIMH.
XKenckne ocobu, kax mpaBuiIo, Gojiee YCTOMYMBEL, TaK KaK Y HHX
CUJIbHEE PAa3BUTO XHPOBOE TeJI0, YTO CIYXKUT 0apbepoOM Ha ITYTH IIPO-

/ YeroiuuBocTs
npUupoAHas
npUOOpeTeHHas
HHAMPUAYATHHAA (pe3UCTEHTHOCTD)
BUAOBAsI
cTaguitHas 1
BO3pacTHas Ipy!
MOJOBAsK nepexpecTHas
CE30HHAs MHOXECTBEHHas
BpeMeHHas
Buonornueckas a¢pdek-
THBHOCTbH, KPAaTHOCTh
TIPUMEHEHUSI ITECTHLIHIA

MexaHusMm aei- Bpennrie 0GbeKTH
CTBHSL IECTHIMIA g | PesycTenTHOCTS I (61010THA, IOTIYNALUMS)

Duromodary,
AHTATOHHCTHI

crabuibHas

Pe3HCTeHTHOCT | HECTAOHIIbHAS C MEAJIEHHBIM CHUKEHHEM YCTOHYHBOCTH
(peBepcUsI MeJIeHHAsT)

HecTabuiIbHAsT € OBICTPBIM CHMXKEHHEM YCTOHYMBOCTH
(peBepcust GbICTpas)

Puc. 2.2. YcToiYMBOCTh OHOJOTHYECKUX 06HeKTOB K MECTULIMAAM
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