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Bsenenne

Lepbuyudwnr (ot nmat. herba — tpaBa m caedo — yOuBa) — XUMHYECKHE
BCIIIECTBA, MPUMEHSEMBIC I YHUYTOXKEHUs pactuteiabHocTH [1]. Tlo xapakrepy
JICHCTBUS HA PACTEHUS ICTISATCS HA TepOMUIIUIbI CIUIOIIHOTO EHCTBHS, yOUBAIOIINE BCE
BUJIbI PpACTEHUW, U TepOUIUAbl H30UpaTEIbHOTO (CENEeKTHMBHOTO) JIEWCTBUS,
NOpaKalolue OJHM BHJBI pPAaCTEHUW W HE MoBpexpaaroue npyrue. llepsbie
MPUMEHSIOT ISl YHUYTOXKCHUSI PACTUTEIHFHOCTH BOKPYT MPOMBIIIIEHHBIX 00BEKTOB,
Ha JIECHBIX BBIPYOKax, a’pojapomax, >KeJIe3HbIX M IIOCCEHHBIX J0porax, Moj
BBICOKOBOJIbTHBIMU JIOII, B ApeHaKHBIX KaHAJIaX, MPYAaX U 03€pax; BTOPbIE — IS
3aIIATHl KYJIbTYPHBIX PACTCHHH OT COPHSIKOB (XMMHYECKasl TMporojika). Pactenwus,
oOpa0oTaHHble repOUMLUIAaMH, JUOO CYLIECTBEHHO 3aMEUISIIOT CBOM pPOCT, JIMOO
MOJIHOCTBIO MOTHOAIOT.

OmHOI 13 ITaBHBIX 3€pPHOBBIX KYJBTYP, KYJIbTUBHPYEMbIX B Poccuu, siBisieTcs
nmenuna. OcHoBHas mpoOiieMa Mpu €€ BO3JENbIBAHUU — BBICOKAsi 3aCOPEHHOCTD
NOJIEW M BO3PACTAIONIAS] BPEJOHOCHOCTh COPHBIX PACTEHH B MOCEBAX KYyJIbTYpHI.
[TpobGaema OOpbOBI ¢ COPHOM PACTHTENBHOCTBIO periaetcs repounuaamu [2]. Oqaum
U3 TyTeH CHWXEHUs TepOUIMAHON Harpy3kd Ha OKpYXKAloU[yl0 CpeAy SBIseTcs
MpUMEHEHUE TEePOUIUIOB B CMECSX, KOTOPbIE HE TOJBKO 3aMENJISIOT aJanTaIuio
OpraHu3Ma K MPUMEHSEMBbIM IpernaparaM, HO M TO3BOJSIOT PACIHIMPUTH CIHEKTP
UX JEHCTBUS, YMEHBIIUTH KPATHOCTh 00pabOTOK M HOPMBI pacxoja rnpemnaparos [3].

I'unmore3a padoTbLI. MOXHO CHHTE3MpPOBATH IMpemaparbl Ha OCHOBE
2,4-muxnopHeHIITYKCYCHOM KHUCJIOTBI (2,4-10), oOJiaaroue OoJbIIEH
OMOJOrMYECKON aKTUBHOCTBIO IO CPABHEHHUIO C MPOMBILIJIEHHBIMU MpenapaTamH.

Hea»  manHOM  paboTrel —  cmHTE3  3(PuUpOB Ha  OCHOBE
2,4-nuxn0p(hEeHOKCUYKCYCHOM KHUCIIOThI, U3YyYEHUE WX JEHCTBUS HA PACTUTEJbHbIC
KyJbTYPBI U CPAaBHEHUE aKTUBHOCTH d(PUPOB Ha OCHOBE 2,4-TUXJIOPPEHOKCUYKCYCHOM

KHCJIOTBI C IIPOMBIIIJICHHBIM IICCTHULIUIOM.



3agauu paboThI:

— 1mpoBecTH 0030p JIMTEpaTypbl MO TEME BHJIOB, CBOWCTB, MEXaHHU3MOB
BO3/ICUCTBUS, CIIOCOOOB TMOJYYEHUS MECTHLUIOB, U3YYHUTh PA3IUYHBIE METOIMKH
cuHTe3a 3(UpPOB Ha OCHOBE 2,4-TUXTOPPEHOKCUYKCYCHON KUCIIOTHI;

—  cuHTe3upoBaTh 3(GuUpHl Ha OCHOBE 2,4-IUXJIOP(PEHOKCUYKCYCHONM KHCIOTHI
B JIAOOPATOPHBIX YCIOBUSX;

—  HCCIIeIOBaTh CUHTE3UPOBAHHBIE MPOAYKTHI pH nomoiu IMP-ciekTpockomnum;
—  HcchenoBaTh BIUsSHUE J(GUPOB Ha OCHOBE 2,4-TMXIOPPEHOKCHYKCYCHOU

KHMCJIOTHI HA CEJIbCKOXO3SIMCTBEHHBIE KYJIbTYPHI.



1. TeopeTnyeckasi 4acThb

1.1. UcTopus npuMeHeHUs eCTULHM/I0B

[lectuuuapl  OTHOCATCA K MHIMOUTOpaM — KATAJUTUYECKUM  siIaMm
Ouonornueckux KarammzaTtopoB ¢epmentoB. [lox gelicTBueM MECTUIUAOB
3aMeIJIsIeTCd U TPEKPaAlIAeTCsl YacTh OMOJOTMYECKUX PEaKUUid, U ITO MO3BOJISIET
OOpoTbcsi ¢ OOJNE3HSIMM, [OJIbIIIE XPAHUTh MUY, YHUYTOXKAaTb HACEKOMBIX
U copHsku [4].

B IX Beke 110 H. 3. ObLIO MPOBEAEHO HAOIIOICHHE, KOTOPOE MOKA3aJ10, YTO ECIH
MOJIBEpPTaTh PaCTeHUS CIIeUaTbHON 00paboTKe, TO yposKai ¢ TOrO e yJacTKa 3eMJIH
Oyner oOwibHee. BrepBble 4elOBEK CTall MPUMEHSITh B KAaueCTBE CPEACTBA IS
3aIUATHI CEJIbCKOXO3AMCTBEHHBIX KYJIBTYpP CEPY, KOTOPON OKYpPHUBAIUCH PACTEHUS.
bnaronaps 1pIMy BO3MOKHBIM CTaJl0 U30aBJICHHUE OT IJIECEHH, BPEAUTENEH U TIIH, YTO
3HAUMTEIBPHO YBEIMYWIO YPOXKAWMHOCTH KyJlbTYyp. B KauecTBe NeCTULUIOB
XUMHYECKHE BEUIECTBA UCIIOIb30BAIUCH €I1IE€ BO BpEMEHA JPEBHENIINX [IUBUITN3ALIAN:
B ['pertun u Pume [5].

Havanom L[EJIEHAIIPABJIEHHOI O IIOMCKA croco0oB 3aIHTHI
ceNbCKOX03siicTBeHHbIX pacTeHuil npunaro cuntatb XVIII - XIX Beka. B cepenune
XVIII B. ayis mpoTpaBnuBaHus CEMsIH Ha4aIu MPUMEHSTH MpenapaThl MU, MBIIITbIKA
U PTYTH, KOTOpPBIE CTalW MPEICTABUTEISIMHU II€PBOIO IOKOJEHUS MECTULHOB.
Opaniry3ckuit 6otanuk IIbep Anekcuc Musipae mpeasioxKua UCIOIb30BaTh CMECh
MEAHOI0 KyIopoca ¢ M3BECTBhIO JJI 3allUThl BUHOTpaja (3TOT IpenapaT aKTyaleH
J0 cuX Top B Ooprde ¢ TpUOKOBHIMM U OaKTepHAIbHBIMU  OOJE3HSIMU
CEJIbCKOXO3SIICTBEHHBIX KYIbTYp). Yke K KoHIy XIX Beka pacTeHHEeBOJIbl YCIEUTHO
NPUMEHSIM aLlETOAPCEHUT MeEIW, H3BECTHOro Kak «llapmxkckas 3eieHb», cepy,
apceHaT KaJblUug MW JpYyrue CpeACTBa HMHCEKTULMIHOTO JEUCTBHS, a TaKxKe
OOPIOCCKYIO KUIKOCTb.

Cumraercs, 4Tro 3a TmoOCHeAHEE CTojeTHe (dMoXy Haubojiee MacCOBOTO
NpUMEHEHUs1 YIO0OpEeHUi) B MUPE CMEHUJIOCh TPpU TMOKOJIeHUd nectuiuaoB. Ilepoe
U3 HHUX 3apoAWIOCh MOYTH OJHOBpeMEHHO ¢ IlepBoil MUPOBOM BOWHOW.

Ero B 3HaUMTENBLHON CTEIIEHU COCTABIISIM OOBIYHBIC AAbl, TOKCUYHBIC OJIs1 YEJIOBCKA
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U TI03BOHOYHBIX €/1Ba JIU HE B OOJBIICH CTENEHH, HEXKETU ISl TeX «BPEIUTENEH»,
IPOTUB KOTOPHIX OHHM HCIOJb30BAINCh — COCAMHEHHUS MBIIIbSIKA, a TaKxke
PTYTbOPTaHUYECKUE COCTUHEHUs, NPUMEHSBIIUECS K TOMY JK€ B YYJOBUIIHBIX
KOHIICHTPAIUSX.

B 1939 roay npouzonuio coObITHE, KOTOPOE TPOU3BEIIO PEBOIOIIUIO B 3aIITUTE
pacTeHUM OT HACEKOMBIX — ObUI M300peTE€H MEepBbINA SIOXUMHUKAT, MOJTHOLIEHHO
crpasisroIuics ¢ 3tou nensto. Jloxkrop [layns Mromiep, COTpyJHUK IIBEHLIAPCKOU
XUMUYECKON KommaHuu «['eiru», oOHapy uia ocoOble MHCEKTUIUMIHBIE CBOMCTBA
TUXJTOpAUPEHUITPUXIOpMETHIIMeTaHa, Oomnbiie wu3BecTHoro kak JIJIT. 3a cBoe
n3zooperenre Mromtep B 1948 rony ynocrowics HobeneBckoit npemun [6]. OnHako
HECOBEPIIEHCTBO JAHHOTO Mpernapara MoBJIEKIIO 3a COOON CTpalIHble OCIEICTBU —
MHOT'OYHCIIEHHBIE CMEPTH KUBBIX opraHn3mMoB. Cerogus 1T 3ampenien BO MHOTHX
CTpaHaxX MHpa B CBSI3U CO CBOEH BBICOKOI TOKCUYHOCTBIO.

JAT wu HekoTopble JApyrue XJIOpCOAEpXkallue COEIUHEHUS OTHOCST
KO BTOPOMY IMOKOJICHHIO TecTUlHIoB (mepBas mojioBuHa XX B.). Takxke K HeMy
IPUYHUCIICHBI docdopcoaepxkarime MHCEKTHUIIH/IbI (pochopoprannueckue
COEJIMHEHHUS ) U KapOaMaThl, yCIEUTHO TpUMeHsieMble B 00pb0e ¢ Bpenurensimu. Cpeau
mpernapaToB 11 00phOBI ¢ OOJIE3HAMHU CIIETYeT OTMETHTh OPTaHUUECKUE COCTUHCHUS
pTYTH, THO, OUTHOKapOamaTbl M Jpyrue CcoeAuHeHus. Torma e TMOsSBUIINCH
¥ HECKOJHKO MEHEEe W3BECTHBIE XJIOPOPTAaHWYECKUE TMECTUIUABI, P KOTOPBIX —
albJIpUH, JWIBAPUH, TENTaxJop, XJOpAaH, ToKcadeH, MHUPEKC — BOLUIU
BIIOCJICJICTBUM B  «TPS3HYIO MJIOKHHY» HamOoyiee OMAaCHBIX 3arps3HUTENCH
OKpy)XaroIenl cpeabl, Oe3yCIOBHO OCYXIAaeMbIX HBIHEIIHUM MEXKIYHAPOTHBIM
coobiectBoM [7]. K 3TOMY e MOKOJICHHIO MECTHUIUIOB OTHOCATCS KapOaMaTHbIC
repONIHIbl U WHCEKTULUIBI, MPOU3BOJHBIE MOUYEBHHBI TEPOUIMIHOTO JEHCTBUS,
pa3ianyHble CHHTETHYECKHE (DYHTULINUIBI, OaKTEPULIU/IBI, 30011 bl, HEMATOLIH/IBL.

B 1950-¢ roasl oOHApYKUIIUCH OTPHIIATEIIbHBIE MOCIEACTBUS MPUMEHCHUS
NIECTUIIUIOB BTOPOTO TOKOJIEeHUs [8]. DTO cTaso TONYKOM K MOSIBJICHUIO TPETHETO
MOKOJIEHUS, COCTOSILEr0 B OCHOBHOM M3 CHHTETHMUYECKHUX MHPETPOUIOB

N TOPMOHAJIBHEBEIX IIPCIapaToB. OCHOBHBIE HX OTJIWYHUTEIBLHBIE OCOOCHHOCTH —

5



CIIOCOOHOCTH K 00Jiee OBICTPOMY pa3pyIIESHUIO B OKPYKAIOIIEH Cpenie, HO MPU ATOM
0oJiee BBICOKAsI SOBUTOCTD, ITO3BOJISIONIAS YMEHBIIUTL HOPMBI pacxoza [9]. Tperbe
MOKOJICHUE XMMUYCCKHX CPEJCTB 3aIllUThl PACTCHUU XapaKTEPU3YETCs PaCIIUpEHUEM
aCCOPTHMCHTAa NPHMCHSEMBIX IPEIapaToB — CHHTETHYCCKHE IHUPETPOHIBI,
NPOU3BOJIHBIC  CYJb(OHMIMOYCBHHBI,  a30Jbl W Jip.,  IHPOU3BOJCTBOM
KOMOWHUPOBAHHBIX  MECTUIUIOB, XHMHUYCCKMX COCIMHCHHHA JI1  OOpBOBI
C HEMAaTO/IaMH, KJICIIIaMH 1 JIPYTUMH TPYIIIIAMUA BPEIHBIX OPTaHU3MOB.

[Tectuuuapl HEOOXOMUMBI JUIS BBIPAIIMBAHUS SKOHOMHYCCKH BaXKHBIX
CEIbCKOXO3SUCTBEHHBIX KyJbTyp. COTJIaCHO MCCIIE0OBAHUSM, OHU 3AIUIIAIOT OKOJIO
OJTHOM TPETH BCEX CEIbCKOXO3IWCTBEHHBIX MPOAYKTOB BO BcéM wmmpe [10].
Ha coBpeMeHHOM »JTame pa3BUTHS  CEIBCKOXO3SHWCTBEHHOTO  IPOM3BOJICTBA
ACCOPTHMEHT XUMHUYCCKUX U OMOJIOTMYSCKUX CPEJICTB 3aIUTHl PACTCHHH MOCTOSHHO
U3MEHSCTCS: MCKITFOYAIOTCS TIperapaThl, BRI3BIBAIONINE OTNAJICHHBIE YKOJOTHUCCKHE
MOCIICACTBHS, & CHHUCOK TIOJIE3HBIX CPEACTB IMOMOJHAETCS 3(PPEKTUBHBIMU
COCTMHCHHUSIMM HOBBIX MEXaHHU3MOB JCHCTBHS B OoJiee O€30MacHBIX MpenapaTuBHBIX
dbopmax.

B mocnemnue roapl M3 MEpeYHS MECTHIMIOB, MPUMEHSEMBIX B CEIHLCKOM

XO3SICTBE, NCKITFOYEHBI BHICOKOTOKCUYHBIC M IEPCUCTEHTHBIE penapatsl [11].
1.2. Knaccuduxamnusi, Bo3aeiicTBHE U IPUMeHEHUE reponnioB

Ha ceromusmmauii nenp 47,6 % MUPOBBIX MPOAaK MECTULIUI0B IPUXOAUTCS HA
repOMIMIbI, 3a HUMH ClAeayroT HHCeKTHIMObl (29,4%), dyurumuasr (17,5%)
u apyrue necturmasl (5,5%) [12]. Takoe HepaBHOMEpHOE paclpeaeiicHUE MOYKHO
OOBSCHUTH TEM, YTO OCHOBHOM IPUUMHOMN MOTEPHU yporKasi B O0JIbILIEH Mepe SBISIOTCS
COPHSIKH, YEM JKUBOTHBIEC U MMATOT€HHBIE MUKPOOPTaHU3MBI.

lepOunuapl  KiIacCUPUIMPYIOTCS  TO-pa3HOMY, HO  KiaccuduKkaius,
OCHOBaHHAs HA MECTE JICUCTBUS TepOUIINIA, CPABHUTEIHHO JIYUIIIe, ITOCKOJIBKY 00ph0a
C YCTOWYMBOCTBIO K TepOMIUMIaM MOXKET OCYIIECTBISThCS OoJiee MPaBUIBHO
u 3¢ ¢exturHo [13]. Paznmnyaror repOUIUIbl KOHTAKTHOTO JCUCTBUS, TOPAKAIOIIHNE

paCcTCHHUC B MCCTAaX KOHTAKTa C HUM, U CHUCTCMHBIC, CIIOCOOHEIE MNePCABUIaTbCA 110
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COCYIUCTOM CHCTEME pPACTeHHs OT MECTa MOMVIOUIEHUS K MECTy JEHCTBHS.
[To yciioBHsIM TpUMEHEHUS T€POUIIUABI IE€TAT Ha IOUYBEHHbIE, HIIU JIOBCXOJIOBBIE (MX
BHOCST B IIOYBY WJIM HAHOCST Ha HEE /10 IMOCEBa JIMOO /10 TMOSBICHHUS BCXOJOB),
W JIUCTOBBIE, WIM ToOciaeBcXoaoBble. I[louBeHHbIE TrepOUIMABI MOrJIOLIATCA
CEMEHAMHM, KOPHSMH, IPOPOCTKAMM, JINCTOBbIE — HAA3EMHBIMU YaCTSIMU PaCTCHUU
B pa3IM4HbIC IEpUObI BereTarun [14].

['epOunmaHas akTUBHOCTH BEIIECTB OOYCIOBJIEHA HX CIIOCOOHOCTBHIO
IPOHUKATh B T€ WM HHBIE YaCTU PACTEHUs, MEpPEMEIIaTbCcsi B HEM, BIUATH Ha
MPOLECCHI KUZHEACITEIPHOCTA PACTEHUS, a TAK)Ke MOJIBEPraTbCs METa00IM3MYy IO
NerUcTBUEM (PEPMEHTOB WIIM JIPYTUX BEILIECTB, COAEPKAUIUXCS B PACTEHUU U IOYBE,
c 00pa30BaHNEM TOKCHUYHBIX IPOIYKTOB.

B cooTBeTcTBUM C IPUPOAON M MEXAHU3MOM JIEVCTBUSA BBIIACISAIOT CIEAYIOLINE
OCHOBHBIE I'PYHIbl T€POULIUIOB:

1) Warubutopsl ¢otocuHTe3a. O MPOHHUKAIOT B XJOPOIUIACTHI PACTCHHU;
HEKOTOpblE W3 HHUX (HampuMmep, CONHM JUIUPUAWINS) TPENITCTBYIOT 3axBaTy
3JIEKTPOHOB (PEPPETOKCHHOM M HapyLIaroT MPOLECC BOCCTAHOBJIEHUsS KOo(hepMeHTa
HukoTUHamMuaneHuHaunykineoruadpochara (HAID) B porocucreme |, apyrue (u3
rpyII apUJIMOYEBHH, CUM-TPUA3UHOB, 1,2,4-Tpra3uHOHOB, ypAaIuioB,
I'UJIPOKCUOEH30HUTPUIIOB, MUPUAA3UHOHOB) MPEMATCTBYIOT NMEPEHOCY 3JEKTPOHOB K
IJ1aCTOXUHOHY B (porocucteme Il.

2) TepOunmipl, BIUSIONIAE HAa JbIXaHHE pACTEHHH, B  YaCTHOCTH
pazo0uIaoNMe 1eMb OKUCIUTENbHOro (ochopuiupoBaHusi W  TMOJABJISIIOIINE
oOpazoBanue AT® (HampuMmMep COEAMHEHUS W3 TPYNN JUHUTPODEHOJIOB U
raJIoreH(eHOJIOB).

3) HHrubuTopsl KJIETOYHOTO JIETICHUS (MuTO3a), HaIrpuMep
N-apunkapbamatbl U JUHUTPOAHWIMHBI, KaK MPaBHJIO, MX BHOCAT B IOYBY, TJ€
repOUILMIBI TIOAABIISAIOT IPOPACTAHUE CEMSH U POCT KOPHEH.

4) TepOummIapl, pPETyIUPYIOIIAE POCT PACTCHHN, WIH «CHHTETHYCCKUE
AyKCUHbBI»,  aQHAJOTMYHBIE 1O  CBOMCTBAM  3-MHIOJUIYKCYCHOM  KHCIIOTE

(rerepoaykcuHy) — HOPUPOAHOMY TOPMOHY pocTa (IpH €ro M30bITKE HEINOMEPHO
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YCKOPSIETCS pPOCT pacTeHUs, YTO TPUBOAUT K UCTOIICHUIO W THOENN);
ayKCUHOTIOJIOOHBIMA ~ CBOMCTBaMH  OOJIaalOT  COCNMHECHHWS W3 TPYII
apUJIOKCUATTKAHKAPOOHOBBIX U ApUITKAPOOHOBBIX KUCIIOT, MPOU3BO/IHBIE MTUKOJIMHOBOM
KHCTIOTHI [4].

AKTUBHOCTBH T€pOMIIMIOB MOXKET OBITh CBSI3aHA TaKXKE C MOJABICHUEM TaKUX
MIPOLIECCOB, KAK CUHTE3 HYKJIEMHOBBIX KHCIOT, KAPOTUHOUAOB, OEIKOB, JIMITHIOB, UIH
c OsokwpoBaHWeM OWOCHHTE3a U TPaAHCIOpPTAa TMPUPOIHBIX PETYJIATOPOB,
KaTaJIM3UPYIOUIUX 3TU MPOIIECCHI.

[To xumuyeckoMy CTpOCHHUIO (JEHCTBYIOIIEMY BEIIECTBY B COCTaBe)
repOUITUIbI IETUTCS Ha!

—  APWIOKCHAJIKAHKAPOOHOBBIE KHCJIOTHI — CaMbI€ IPUMEHSIEMBIE TTPENapaThl,
JEUCTBYIOT TOJIbKO Ha JBYJI0JIbHBIC;

— JAMHUTPOAHUJIMHBI — TOJIaBJISIIOT OJHOJICTHUE OJTHO- U IBYI0JbHBIC COPHSIKH,
Ha MHOTOJICTHHE JIEUCTBYIOT €a0o;

— Kap0aMaTbl — MPOU3BOJHBIE THOKAPOAMUHOBOM KHUCIOTHI. JleWicTByromiue
BelecTBa — necMmenudam, peamenudam, npocynsdokapo;

— MPOM3BOJAHbIE TUNMUPUIMIUS — OKA3bIBAIOT HEM30MPATEIIbHOE KOHTAKTHOE
JECTBUE Ha pacTeHus. B MecTax momagaHus Ha pacTeHUs Hpernaparbl pa3pylIaroT
TKaHU U OBICTPO (B TeueHHe 2-4 CyTOK) BBI3BIBAIOT THOENb pacTeHuil. JlelicTBytomiee
BEII[ECTBO — JUKBAT. VICMIONB3YyIOT JJ1s1 BBICYIIMBAHUS PACTEHUM C 1IETBI0 00JIerdeHUs
yoopku kaprodens, TMOACOJHEYHUKA, WJIM TPOTUB HEXKEIATSIbHOW TpPaBSHOM
PACTUTEIILHOCTU B MEXAYPANIbSIX JIECHBIX KYJIbTYD;

— NPOU3BOJAHBbIE MMPUIUHA — TePOUIIHIBI CILIOITHOTO AciicTBH. [Tukiiopam —
€IUHCTBEHHOE  BEIIECTBO W3  ATOM  TPYIIbl, pPa3pelIeHHOE  CErOJHS
K PUMEHEHUIO;

— mnpou3BoaHble TpuasuHoB (1,2,4-tpuasuHonsl W 1,3,5- TpHA3UHOHBI) —
CEJICKTUBHBIE TepOUIIMIIBI TPOTHB JBYXJIOJBHBIX COPHSIKOB. B Hacrosiiee Bpems

paspenieHsl K NPUMEHEHHIO TIpernapaTbl Ha OCHOBE METAMUTPOHA, METPUOY31HA;



—  cyJb(OHUIMOYEBUHBI — TepOUIUIbl MACCOBOTO MPUMEHEHHS U IIUPOKOIO
CHEKTpa JEUCTBHUS, O0JaNal0T BBICOKOW OMOJOTMYECKOW AKTHMBHOCTHIO, BBICOKOU
n30UpaTEeNbHOCTHIO, CHUCTEMHBIM IPOIOJKUTEIBHBIM NENCTBUEM
U CTOMKOCTBIO B OMOJIOTUUECKHUX CPEax;

—  (ochopoprannueckue COCJUHEHUS  —  MacCOBO  NIPUMEHSIOTCA
B Hacrtosmee Bpems. Cpeau HUX — mM@ocar, KOTOPBIA YCHEUIHO YHHYTOXXAeT
MHOTOJIETHUE KOPHEBUIIHBbIE COPHSIKUA (TPOCTHUK, MBIPEH TOJ3Y4YUH, BBIOHOK,
OJlyBaHYMK, MOJIOYAl, pOMaNIKy U JIp.);

—  XJopauneTaHWIUAbI (aMUbI, XJOpaleTaMubl) — CEJICKTUBHBIC MOYBEHHBIC
repOuIUIbl, MPUMEHSIIOTCS 10 CEBa MJIM BCXOJOB KYJIbTYpP. TOKCUYHBI JJIS 37TaKOBBIX
M JIBYIOJIGHBIX COPHSKOB [3].

Tak >xe repOUIHMIBI Pa3ACISAIOT IO CpoKaM puMeHeHus [15]:

— TMpeamnoceBHble (CUHOHMM JOTIOCEBHBIE) - BHOCSAT 10 IOCEBA WM IMOCAIKU
KYJIbTYPHBIX PACTCHUMU.

— IPpeABCX0A0BbIe (CHHOHUM JJOBCXOJ/I0BbIE) — BHOCST IOCJIE TIOCEBA UJTU IIOCAIKU
CEJIbCKOXO3SMCTBEHHBIX KYJIBTYpP, HO JI0 NOSIBJIEHUS UX BCXOOB.

— MOCJIeBCX0A0BbIE — BHOCST IOCJIE MOSIBJIEHUS BCXOAOB KYJBTYPHBIX PACTEHUI

B PA3JIMYHBIC IICPHUOABLI BErCTallhN.

Bce repOMumapl SBIASIOTCA TOKCHYHBIMH — BEIIECTBAMU. T OKCHYHOCTH
usMepsercss BenmnunHon JIJ[so (MI/Kr KUBOM Maccel), TO €CTh J030#, KOTOpas MpH
MOMAJIlaHUK B OKEIyJOK NPUBOAUT K THOenn 50% moJONBITHBIX TEIUIOKPOBHBIX
*KUBOTHBIX. [To cTenenn TokcnyHOCTH. [16] repOuIm b moapa3aeIsItoTCs Ha:

— cuipHoAcHcTBYIOMHE — JI/I50 <50 MI/KT;

BBICOKOTOKCHYHBIE — JI ][50 = 50 — 200 Mr/kT;
— cpeaneTokcuunbie — JIIIso = 200 — 1000 mr/kr;
— Manotokcuunbie — JI/Iso > 1000 mr/kr.
BonbIIMHCTBO pa3pelieHHbIX K MPUMEHEHUIO TEepOHIINIOB MAaJOTOKCHUYHBI.
ColOmroieHre MpaBWJI TEXHHKH OC30IaCHOCTH oOecreurnBaeT Oe3BpEIHOCTh IS

JTIOAEN U )KUBOTHBIX.



1.3. 'epOunmanbie cBoiicTBa 2,4-1nxJ10pdeHOKCHYKCYCHOM KUCJIOTHI U ee

MPOMN3BOIHBIX

2,4-11 (2, 4-nuxnopPeHOKCHYKCYyCHAsI KHCIOTa) — JCHCTBYIOIIEE BEIIECCTBO
CUCTEeMHBIX repoummmoB. [logaBiseT mpormecchl pocTa M Pa3BUTUS Y MHOTHX
JIBYTOJIBHBIX TIMPOKOJIMCTHBIX COPHBIX PAcCTEHUH B TOCEBaX 3EpHOBBIX. Bcero
KHCIIOTa B Ka4eCTBE JICHCTBYIOIIETO BEIIECTBA BXOJIUT B COCTaB 22 TMpEMapaTos,
pa3peleHHBIX K UCTIOIb30Banuio B Poccun [17].

2,4 J1 npencranisier u3 cebs KpucTawmibl oemoro nsera [18]. Dto BemecTBo —
CHJIbHAsI KHMCIIOTa, SIBIISIOMIASACS THAPOJUTHYCCKH cTabmibHOH [19]. B uncrom Bume
noutu He oOsanaer 3anaxoM. Crnabo pacTBOpuMa B BOJIE, HO XOPOIIO — B OOJbIIIEH
YacTH OpraHU4ecKuX pactBoputeneil. [Ipu B3aumonelicTBiY ¢ OCHOBaHUSIMU 00pa3yeT
manopactBopumble coiau  [20]. TepOwmmmer 2,4-J1 OTHOCAT K OpraHUYECKHM
COCJIMHEHUSM, TPOSBISIONIMM ayKCHHOBYIO aKTHBHOCTH, MOJTOMY OHHM B HU3KHX
KOHIICHTPAIUSAX CTUMYJIHPYIOT POCT, a B 0o0jiee BBICOKMX BBI3BIBAIOT THOCIH
NBYAOJIBHBIX pacTeHui. [IposiBneHne ayKCUHOBBIX CBOMCTB 2,4-] y 4yBCTBUTEIBHBIX
pacTeHui MPUBOJIUT K UCTOIICHUIO JINCTHEB, UCKPUBIICHUIO MOOETOB, MOBPEXKICHUIO
tkade. [lomararor, uro repOuuaHbli 3hdext 2,4-J1 ckmampiBaeTCI W3 €ro
aAyKCHHOBOM M aHTHAyKCUHOBOM akTHMBHOCTH [21]

Jist mutekonmtaronux 2,4-J1 — cpemHeTokcnuHoe BeriecTBO. JIMso s
SKCIIEPUMEHTATBHBIX KMBOTHBIX — 350-560 mr/kr [17], JIAS0 mis muen — Oosnee
18 mkr/oco0p [22]. BemiecTBO yMEPEeHHO TOKCHYHO JJIsi PbIO, IPUYEM TOKCHYHOCTH
3aBUCHUT OT (pOpMBI IprMeHeHUs npemnapara [16].

2,4-]1 npuMmeHseTcsl B TIOCEBAaX 3E€PHOBBIX, MCIOJB3YETCA i1 OOpbOBI
C IBYZIOJIbHBIMU COPHBIMH pacTeHusiMUA. OTHAKO caMa KHUCIIOTa, TIII0X0 PacCTBOpUMAsi B
BOJIC, HE TaK NIMPOKO UCIIOIB3YETCS B CEITLCKOM XO3SHCTBE, Kak e¢ COU U 3pupsI [23].
CeromHss Ha OTEUYECTBEHHOM pBIHKE TEpPOMIIMAOB TIPEICTaBICHbI JBE (OPMBI
IIpenapaToB: CMECh MaJIOJIETYYUX 3¢upoB 2,4-]1

U 2-3TUITeKCWIIOBBIN ddup 2,4-11 [24].
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1.4. Metoauka MOJIy4YeHUSs 2-3THJITEKCHIIOBOTO 3¢upa
2,4-1uXJ10p(PEeHOKCUYKCYCHOI KHCJIO0THI

JuxnopheHoKcuyKCcycHas kuciaoTa (ToproBoe HazpaHue 2,4-J1) — CUCTEMHBIN
MECTUIN]] U30MPATEITHLHOTO NEeHCTBHsI, KOTOphIi C 1948 r. mmpoko ucmonabp3yeTcs B
COCTaBE pAa3JIMYHBIX MpernapaToB s OOpbObI C OJHOJETHUMHU M HEKOTOPHIMU
MHOTOJIETHUMHU JBYAOJBHBIMU COpHSIKAMU (OAYBAHYUK, IOJIbIHB, MOJAOPOKHUK
OOJBIION, MBIIIMHBIN TOPOIIEK, KJIEBEp IMOJ3y4YHid, JIIOTUK MOJ3Y4YUMHd U T.II.) HA
3€pHOBBIX KYyJIbTypaxX, TaKMX KakK MIIEHUIIA SpoBasi U O3UMas, a TakkKe SUMEHb
U KyKypy3a.

D¢dupst 2,4-J1 10 3 PEeKTUBHOCTH MPEBOCXOIAT COJIA U JPYTHE MPOU3BOIHBIC
2,4-J1 [25]. Hopma pacxoma »¢pupoB B 2-3 pa3a MeHbIIE, YeM HOpMa pacxoja
HaTPUEBOU COJN

B IPOMBILIIIEHHOCTH ux HOJyYaroT 100 sTepuuKanuen
2,4-]1 cnupramu [26], smb0 xjopupoBaHHeM 3(DUPOB  (HEHOKCHYKCYCHOM
kucinoTel [27]. Drepudukanuio 2,4-J1 0ObIYHO TPOBOIAT B MPUCYTCTBUU KHCIBIX
KaTaJu3aTOpOB B pACTBOPUTENE C Aa3€OTPONHOM OTTOHKOM  BBIIEISAIOLIEHCS
PCaKIMOHHON BOJIbI ¢ pacTBopHUTesieM [28].

W3Becten metox moiydenus s¢upoB 2,4-J1 [29] stepudukanmert 2,4-]1
cMmechio criuptoB C7-C9 npu cootnommenuu 2,4-J1 . cmech ciuptoB = 1 : 1.05. Cmech
2,4-]1 u criuptoB C7-C9 xumsarar B TeueHue 1 4 B cpere OeH3051a B MPUCYTCTBUU
CEpPHOM KUCIIOTHI U TOCJIE OUYMUCTKH MOIy4aroT cMech 3dupoB 2,4-J1 uncroroit 97% c
BeIxoaoM 94,5%.

Uzsectren meton mosyuenus C7-C9 ankunoBeix 3¢upoB 2,4-J1 (mateHT
RU 2069655, 1994) karaduTH4YeCKHUM XJIOPUPOBAaHHEM (PEHOKCHYKCYCHOM
KHUCJIOTBI (®YK) XJIOpOM B CIIUPTOBOM dbpakiuu C7-C9
C HCIIOJIb30BAHHEM B KauyeCTBE KaTajau3aTopa YKCYCHOW KHCIOTHI MPHU MOJIIPHOM
cootHomennn YK : ®YK = 1.0 : 13.8-49.125 u MOJSIPHOM COOTHOIICHUH
OVK : ciuptel = 1.0 : 1.2-1.5.

Haubosnee 61u3KkMM 0 TEXHUYECKOW CYIIHOCTH SIBJISIETCS] CIIOCOO MOTyUYEHUS

a¢upos u3 2,4-11 [30] 6e3 ncmob30BaHKs paCTBOPUTEINS, KOTOPBIM BKIIIOYACT ITAIIbI:
11



a) CMEIIMBAHMs CIHUPTa C KHUCIOTHBIM KaTalu3aropoM, O) HarpeBaHHUE CMECH, C)

nobasieHue K cMecu 2,4-J1, 1) yiajaeHue BOAbl U3 IPOAYKTOB.

Cl
0
I o:s’\
" ci
+ o)
o + H20
cl meratcyabpoxkucaora
o (o} 0
L 3
o} o}
2,4-x10pOdCHOKCHYKCYCHAR  2-3THANCKCAHO 2-9THATEKCHIIOBRIH Hup Bona
KHCI0Ta 2,4-1n-Cl-henokcuyKcycHol
KHCJIOTHI
1 2 4 5

[Mporiecc  [29] mpexacraBiaser  co0oi  peakiuio  dTepUPHUKAIMN
2,4-]1 m 2-3THireKcaHoyia B NMPUCYTCTBUM Kucioro karamm3aropa (70% pactBopa
MeTaHCYJIb(POKUCIOTH). Peakiusa uaet npu HarpeBaHuu cMecu peareHToB 10 105°C
C OJHOBPEMEHHOW OTrOHKOW mpu moHwKkeHHOM paeienun (0,74 — 0,65 ar.)
BEIJICIUBIIICHCS B TPOIECCE pEaKIWM BOABI B  pPEaKTOpe, CHAOKCHHBIM
ra30IoABOIAIICH CUCTEMOM, MEXaHUYECKOM MEeIIaIKOM, CHCTEMOM JJIs1 OTTOHKH BOJIbI
¥ TI0Jaud BakyyMa. HarpeB peakIiMOHHOW MacChl W TOAJCpXKAHUE TeMIIepaTyphl
pEeaKIHK OCYIIECTBIISIOT MPU TIOMOIITH TEPMOCTATA C UCTIOJIb30BAaHUEM TETNIOHOCUTEIS
npu Temmeparype 110 °C. IlepememmBanue MpoBOIUTCS B TOKE HHEPTHOTO raza mpu
100 °C 1 mOHMKEHHOM JABJICHHUU.

Bona oTBoauTCS TTyTeM OTIOHKHM B BaKyyMe B BHJE a3€0TpOIa C HEKOTOPBIM
KOJMYECTBOM H30BITOYHOTO crupTa. Ilocime oOXJakIeHUS pPEaKIMOHHOW MAacCCh
NPOJIYKT — STUITEKCUIOBBIA 3Qup 2,4-J KUCIOTHI CIUMBAIOT Yepe3 HUKHUM KiamnaH
peakrtopa.

OcHoBHBIM TepOuLUIHBIM 3¢ dekTom obnamaer 2,4-J kuciaora, MOITOMY
B CHHTE3€ MOXXHO HCIOJB30BaTh HE TOJBKO 2-dTUJITEKCAHOJ, HO W 000U JIpYyrou

CIIUPT, YTO U OBLIO MPOJCIIAaHO B JaHHOU padoTe.
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2. IIpakTHYeckas 4acTb
2.1. PeakTuBBI

—  B-Metwn(nUpuaIvH)-METaHOI;

—  (enumrTaHON

—  l-metmnokcuOyTaHom-4;

—  2-TUIPOKCUATHUITHO(EH;

-  2,4-muxnoppeHOKCUYKCYCHasl KUCIIOTa,

—  MeTaHCyJbPOKUCIIOTa (KaTaIu3aTop);

2.2. ObopynoBanue

Mepnas u crexasaHas nmocyaa mo 'OCT25336-82

Mernanka MarHuTHas

Bopsnas 6aHs, 3IeKTpoIinTKa

Becsr JW-1-300.

2.3. Meroauka cunTe3a 3puposB

3a OCHOBY MJis1 cuHTE3a 3PUpoB 2,4-1uxX10p(HEHOKCUYKCYCHON KUCIOTHI ObLiIa
B3sTa ONMCaAHHAs BbIlie MeToauKa [29].

HeoOxoaumblii 00beM pEaKTHBOB MEPECUUTHIBAIM HMCXOAS M3 CIPABOYHON
IUIOTHOCTH W OTMEPSIN TPU TMOMOIIY T'PaTyupOBaHHBIX MHUMETOK. Cyxue peaKkTHUBbBI
B3BEIIUBAJIM IIPU TOMOIIH BECOB.

B xonby KITI-3%x250, cHaOXEeHHYIO TEpMOMETPOM U  OOpaTHBIM
XOJIOTUILHUKOM, oMernam 2,4-J1 kuciaory, eHMIPTaHOI U METaHCYIb()OKHUCTIOTY.
Peakimmonnyto cmeck HarpeBaiu g0 90 °C Ha BOAsHON OaHEe W MepeMenIuBaIu mpu
ATOM TEMIIEpaType IMPHU MOMOIIM MAarHUTHOM MEIIAJIKKM B TEUYEHHE 2 4acOB. 3aTEM
KOJIOY OXJIaXKTaJTi ¥ B3BEIIMBAIH IMOJTYyYEHHBIN MPOTYKT.

Cunres >¢upa 2,4-/] ¢ ocTanbHBIMU COUPTAMU MPOBOAMINA AHAJIOTUYHO.
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2.4. CniekTpocKONn4YecKne UCCIeT0BAHUS

ITo oxoHuanuu cunTte3a 1o 0,2 T Kaxa0ro U3 3(pUpoB 0TOOpPAIH U OTIIPABUIN
Ha CHeKTpaJbHbIM aHamu3 B HMccnenoBarensckuii MHCTMTYT XHMHYECKOTO
Paznoobpasus LIBT «XumPapy.

JUis MOATBEPKIEHUSI COCTaBa U CTPOEHUS IOJMYYEHHBIX HPOAYKTOB OBLIM

cHaATel ux H-1 AMP-cniekTpsl.

2.5. UccaenoBanue repounuaHoi 3¢pgekTuBHOCTH 3(PUPOB.

[TomydeHHble BemIeCTBA HWCCIACAOBAIA B CPAaBHEHHH C  PacTBOPOM
2,4-nmuxn0pHeHUITOKCUYKCYCHOM KUCIIOTHI.

CemeHa TMIIIEHWIIBI BBICCHBAIM 0€3 TMPEABAPUTEIBHOTO 3aMadyWBaHUS
B OTJCJIbHBIC Taphl C TPYHTOM M OCTAaBWJIM B IIIKOJBHOM KJacce C OJIMHAKOBOM
OCBEIICHHOCTBIO M YBIAKHEHHWEM TOuBbI. [Liomaapr Kaxaoro ydactka COCTaBHIIA
0,006 m2.

O6pazerr 6 oOpaboTrke mpenmapatom He TnoaBepraics. OOpasipl
oOpabaThIBalICh pacTBOpAMH TepOUIINIOB Ha 21 AeHb OT MOCAKHU.

B kauecTtBe COpHBIX pacTeHUM HCCIIENOBalIu MOACONHYX copra «Kaszauumin»
arpobupmbl  AdnuTa, KOTOPHIE  BBIPAIMBAINCH B  TaKUX JKE€  YCIOBHSIX

1 00pa0daThIBAINCH AaHATIOTUYHO.

3. DKcnepuMEeHTAIbHAA YaCTh.
3.1. Cunrte3 3¢uposB 2,4-]1
Jnst cunTte3a »dupa Ha OCHOBE [B-MeTWI(IMMPUAMH)-METaHoNa ObUIH
paccuuTaHbl ¥ U3PACcX0/I0BAHBI BEIIECTBA B CAEAYIOIIUX COOTHOIICHUSX:

B-MeTun(mupuIvH)-METaHOI 249r
2,4-nuxnopdeHnsokcuykcycHas kucinora 4,27 r

MeTaHCynbPOKHCIOTHI 0,1 mn

Jlns cunTe3oB 3dupa Ha OocHOBe (eHmdTaHONA, l-meTuiaokcuOyTaHona-4,

U 2-THAPOKCUATHITUO(DEH OBLIM pPacCUMTaHbl M  U3PACXOJIOBAHBI  BEIECTBA
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B CJICIYIOIIUX COOTHOIICHHWSX T cruprta / T xucnotel: 4,55 / 8,23; 6,12 / 15,01

u 5,00 / 6,62 coorBerctBeHHO. OO0BEM METaHCYJIBb(OKUCIOTHI BO BCEX CIydasx

coctaBysi 0,1 M.

npejcTaBieHbl B Tabuiie 1.

Maccol IMMOJIYYCHHBIX IIPOAYKTOB B 3aBUCHUMOCTH OT HMCIIOJIb3YCMbIX CIIMPTOB

Tabnuna 1. Macca u BBIX0/1 TOTyYE€HHBIX MPOAYKTOB

Macca Macca
Ne TPOIYyKTa IpOIyKTa Berxon
- Hazsanwue a¢upa 2,4 J] s¢upa,
H/H MpaKTU4eCKasd, TCOpPETUYECCKaAA, Mac%
r r
1 B-MeTun(MUPUANH) ~-METAHOIOBBIH 3,12 6,41 48,7
2 (pEHUII>TAHONOBBIH 6,16 12,03 50,9
3 1-MEeTHIOKCHOYTAHOJIOBBIH 11,83 19,91 59,4
4 2-(2-rupoxcusTiIT) ~-THO()EHOBBIH 6,76 13,62 49,6

W3 npencraBieHHbIX TaHHBIX BUIHO, YTO B pe3yibTaTe cuHTe3a 3dupa 2,4-J1
c B-metun(mupuaANH)-METaHOJIOM ObTO ToNMydeHo 3,12 T MpoayKTa C BBIXOJOM
yucTtoro Bemectsa 48,7%. B pesynbrate cunTe3a eHudTaHOIOBOTO ddupa 2,4-]1
o110 TTONTy4eHo 6,16 r mpoaykTa ¢ BeixoaoM urctoro Bemectsa 50,9%. B pesynbrare
cunte3a a¢upa 2,4/ ¢ 1-metmnokcudyranosom 6b10 noydeHo 11,83 r mpoaykra
¢ BbIX00M umncToro BeriectBa 59,4 %. B pesynbrate cunTe3a 2-(2-ruapOKCHITHII)-
TrodenoBoro 3pupa 2,4-J1 0buto noaydeHo 6,76 T MPOAYyKTa C BBIXOAOM YHUCTOTO
Beniectna 49,6 %.
3.2. Pe3ybTaThl CIEKTPOCKOMUYECKUX HCCIIET0BAHMIA.
Buemnuii BU CrieKTporpaMm MpeAcTaBieH Ha pucyHkax 1 — 4.
W3 mnpencTaBieHHBIX NaHHBIX BHJHO, 4YTO CHHTE3WPOBAHHBIC BELIECTBA

COOTBETCTBYIOT MIPEIIOIaracMoi CTpYKType.

15



. o
Grade: IMP; Exp: DDE; O\/ D/ (
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File: sample1 Opr: DDE Proc: DDE SF:400.40 MHz TH St 65536
R, 03 Jul 2023 Solvent DMSO SW: 8012821 Hz b
el Temperature: 300 NS: 1RG: 16 =4P73G-3155.796= XWIN-NMR = cur-07-03

Pucynok 1. H-1 SIMP-cnektp u hopmyna B-metun(nupuant)-meTaHoiaoBoro s¢upa 2,4-/1.
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File: sample2 Opr: DDE Proc: DDE SF:400.40 MHz 1H St 65536
IHR, 03 Jul 2023 Sohent: DMSO SW:B012.821 Hz -
- Temperature: 300 NS: 1RG: 16 =APT3G-1704.156= XWIN-NMR == cur-07-03

Pucynok 2. H-1 SIMP-cniektp u popmyna ¢pennnsranonaoBoro s¢pupa 2,4-/]

cl cl
Grade: IMP; Exp: DDE; :O/
o. 0.
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File: sample3 Opr: DDE Proc: DDE SF:400.40 MHz 1H St 65536

IHR, 03 Jul 2023 Solvent: DMSO SW:8012.821 Hz e

pe Temperature: 300 NS: 1RG: 16 =4P73G-1502.421= XWN-NMR == cur-07-03

Pucynok 3. H-1 SIMP- cniektp u popmyna 1-metunokcudyranonoBoro s¢upa 2,4-/1.
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File: sample4 Opr: DDE Proc: DDE SF:40040 MHz 1H St 65536

IHR, 03 Jul 2023 Solvent: DMSO SW:8012.821 Hz
b Temperature: 300 NS: 1RG: 16 =4P73G-1617.609= XWIN-NMR == cur-07-03

Pucynok 4. H-1 IMP- cniekTp u cTpykTypHas ¢popmyina

2-(2-ruapoxcuati)-truodenoBoro s¢upa 2,4-]1.

3.3. UccaenoBanusi repOMIUIHON AKTUBHOCTH MOJIY4Y€HHBIX BellleCTB

[Ipenapatsl pa3BOAMIIA 1O HHCTPYKIMH K TPOMBIINIJIEHHOMY Ipenapary
M BHOCWIM pacnbuieHHeM Ha 21 paeHp OT Havana mnpopactaHus. M3meneHuns
BO BHEIITHEM BHJI€ arpOKYJIbTYpPhl U COPHAKOB (PMKCUPOBAIU B OJIMHAKOBBIC 1AThI JJIs
BCEX OOBEKTOB UCCIEAOBAHMUS.

BuemHuii BUJ pacTUTENHHOCTH B 3aBUCHUMOCTH OT cCrocoba 00paboTku
MpeCTaBIIeH B Tabymiax 2 u 3.

W3 npencraBieHHbIX JAaHHBIX BUAHO, YTO 00pabOTKa MIIEHUIbI PacTBOPOM
1-metunokcubyranonoBoro sdupa 2,4-JI npu HE3HAYUTETHHOM TMOBPEKICHUHU
Ha3eMHBIX TOOETOB JOTOJHUTEIHHO 001a1aeT ayKCUHOBBIM 3(PdeKToM.

CunTe3npoBaHHBIE  Mpenapatbl  O0Jagal0T  3aMETHBIM  TePOUIUIHBIM
neiictueMm, Oosiee CHUIBHBIM, Y€M Y HCXOJHOTO TPOMBIIUIEHHOTO0 TrepOuuuia.
Ha noBepXHOCTH TUCTHEB COPHBIX MOPOJ] HAOTIOJAI0TCS YYACTKH, B KOTOPBIX HAPYIIEH
npoiecc GorocunTesa. PactBop 1-metmnokcuOyraHomoBoro s¢upa 2,4-J1 BeI3bIBaCT
MPAKTUYECKU MOJIHOE YHUUTOKEHNE COPHOM PACTUTEIIBHOCTH HAPSy C OTMEUECHHBIM
BbIIIE AYKCHMHOBBIM 3((PEKTOM, YTO TMO3BOJSAET CYAUTh O KOMOMHUPOBAHHOM

MCXaHHN3MC Fep6I/IHI/II[HOFO BOSI[GfICTBHH IMOJIYYCHHOT'O BCHICCTBA.
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Tabnuna 2. BuenHuii BUJ KyJIbTypHOM paCTUTENFHOCTH B 3aBUCUMOCTH OT crioco0a o0paboTKu.
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Tabnuna 3. BHemHui BUJ COPHOM paCTUTENBHOCTH B 3aBUCUMOCTH OT CIIOco0a 00pabOoTKH.

Bpema
doToduKCanHH

Crrocob obpaboTku

Bona

1o 0O6padboTKI

Yepes 72 gaca

Kopsau
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BeiBoabI

1. Ha ocHoBe aHanmm3a JUTEpaTypHBIX JaHHBIX B paboTe ucciemoBaHa
UCTOpUS TIPUMEHEHHUS TECTUIUIAOB U KIACcCU(DHKAIUSA, MEXAaHW3Mbl U CIIOCOOBI
MPUMEHEHUST TepOUITMIOB, KaK WX Pa3sHOBUAHOCTH. B kadecTBe crocoba cuHTE3a
BbIOpaHa  peakius  otepudukanuu  2,4-muXI0pPEeHOKCUYKCYCHOM  KUCJIOTHI
B MIPUCYTCTBUH METAHCYIb()OHOBOM KUCIOTH B KAUECTBE KaTAIM3aTOPA.

2. B pesynerare cuntesa adupa 2,4-J1 ¢ P-mMeTun(mUpUIUH)-METaHOJIOM
Ob110 TTONTy4eHo 3,12 r mpoyKTa ¢ BBIX0I0M YrcTOro BemecTsa 48,7%. B pesynbrare
cuHTe3a (enumdTaHonoBoro s¢upa 2,4-J Obuto momydyeno 6,16 r mpomykra
c BBIXOAOM uyHncTtoro BemectBa 50,9%. B pesymnprate cumHTe3a sdupa 2,4-]]
¢ 1-metunoxcubyranonsom Obi10 TomydeHo 11,83 T mpoaykTa ¢ BBIXOIOM YHCTOTO
BertectBa 59,4 %. B pesynbrate cuHTe3a 2-(2-ruapoKCHITHI)-THO(GEHOBOTO 3dupa
2,4-]1 6p110 mosrydeHo 6,76 r mpoayKTa ¢ BBIXOJIOM YUCTOTo BemecTBa 49,6 %.

3. CTpoeHme 1 COCTaB MPOTYKTOB MOATBEPKICHBI CIIEKTPOCKOITMYECKH,

4, VYcTaHOBIEHO, YTO CHMHTE3WPOBAHHBIC IMpenaparbl 001a/1al0T 3aMETHBIM
repOouIuaHbIM JaelicTBueM. Ha moBEpXHOCTH JTUCTHEB COPHBIX MOPOJ HAOIIOIAI0TCS
y4acTKH, B KOTOPBIX HapyIlleH mporiecc (orocuHTe3a. Takke claeayeT OTMETHTh
MaKCUMaJIbHYIO TepOUIMIHYI0 aKTUBHOCTH d(upa Ha OCHOBE 1-MeTHUIOKCMOyTaHOIa
U ayKCMHOBOE  JEHCTBHE BCEX  MpEMapaToB, YTO IO3BOJIIET  CYAWTH
O KOMOWMHMpPOBAHHOM MEXaHWU3ME TEepOUIUIHOTO BO3JEHCTBUS TOJYYEHHOTO

BCIICCTBA.
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