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TOKCUKOJIOrO-rMrMEHUMECKAS OLLEHKA U1
HOPMUPOBAHME TENMPAJIOKCMAMMA B NULLEBLIX
NMPOAYKTAX U OBBEKTAX OKPY)XAIOLULEU CPEALDI

WU.B. JlenewwkuH, K.meg.H., B.N. MeaBeges, k.mea.H., .. )KmuHbkKo, #.6uon.H., A.I1. [puHbKo,
K.xum.H., C.I'. Ceprees, K.mea.H., J1.[1. UBaHoBa, K.MeA.H., B.H. bapaH, C.W. IOwyk
VIHCTUTYT 3KOrvrmneHsl v Tokcukonorvm uM. J1.M.Menaseas, r. Kues

PE3FOME. Bcmanoenero, wo menpanokcuoum ma 2epoiyud Ha iioeo ocHosi Apamo 45, k.e. nanexcams 0o necmuyudie 3 kaacy Hebezneku (nomipHo Hebes-
neyni). O6rpynmosani donycmuma 00608a 003a menpasoKcuoumy 045 A0OUHUY, 2icieHiuHi HOpMamugu 6 NoGimpi, OYPAKY UYKpPO8oMy, Kapmonai, HaciHHi co-
HAWHUKY ma pinaky, 606ax coi, y 600i odoimuuy i rpyHmi; eieieHiyHi peenamenmu 3acmocysanns 2epoiyudy. Pexomendosana depicasna peecmpauis npena-
pamy Apamo 45, k.e.

Karouosi crosa: menpanoxcuoum, eepbiyud, Apamo 45, k.e., MOKCUK0402is, eicicHiuHi HOPMAMUBU Ma peziameHmu.

PE3KOME. Ycmanosaeno, umo menpaiokcuoum u eepouuud Ha e2o ocnose Apamo 45, k.3. omnocames k necmuyudam 3 kaacca onackocmu (yMepeHHo
onacHvie). O60cH08aHbI QONYCMUMAs CymouHas 003a menpanoxcuouma 015 4en08exa; eueieHuyecKue HopMamuesl 8 8030yxe, caxapHoi céexie, Kapmo-
hene, cemenax nodcoaneuHuKa u panca, 606ax cou, 8 600e 8000eM08 U NOU8e; eucUeHUUecKue peeAameHmbl npuMeHerus eepouyuda. Pexomendosana eocy-

dapcmeennas peeucmpayus npenapama Apamo 45, k..

Karouesvie crosa: menpanokcudum, eepouyud, Apamo 45, k.3., mokcukonoeus, eucueHu4ecKue HOpMamugsl U pecaameHmo.

SUMMARY. Established that tepraloxydim and herbicide Aramo 45 EC based on this active ingredient must be considered as moderately hazardous pesti-

cide (Hazard Class 3).

Acceptable daily intake (ADI) for humans, maximum residue levels (MRL's) in sugar beet, potatoes, sunflower seed, rape, soybeans; threshold limit values
(TLV's) in the air, soil, water reservoirs for tepraloxydim and re-entry, pre-harvest intervals for herbicide Aramo 45 EC were substantiated.
On the basis of the conducted investigation herbicide Aramo 45 EC was recommended for state registration in Ukraine.
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T SMPAJIOKCUANM SIBJISIETCSI JIeCTBYIOIINM
BelllecTBOM Trepouuuaa Apamo 45, K.o.
nmponsBonctBa pupmbl BAC® AT, Ilepmanus, Ko-
TOPBII peKOMEHIIyeTCs 1711 00PHOBI C OJHOJICTHH -
MM U MHOTOJICTHUMM 3JIaKOBBEIMM COPHSIKAaMH B
MepUoJI BeTeTallMK Ha ITOCeBaX CaXxapHOI CBEKJIHI,
MMOJCOTHEUYHMKA, parica U COM C HOPMOI pacxoma
1,0-2,0 1/ra; Ha mocagkax KapTodess ¢ HOpMOit
pacxoga 1,2-2,3 n/ra [1].

XuMHU4YecKoe Ha3BaHUE TEIPAIOKCUINMA:

(RS-EZ)-2- 1-(3-xsop-(2E)-miponeHnnokcu-
WMMHO)TIPONUI -3-TUIPOKCHU-S5-(TeTparuaponu-
paH-4-11)UUKIIOreKC-2-eHOH.

OMnupuyeckasa popmyaa: C;H,,CINO,

CrpykTypHas ¢opmyJa:
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MonekyngpHass macca: 341,84. ArperaTtHoe
COCTOSIHME — KPUCTAINIMYECKUI mopoirok. Pact-
opuMocTsb B Bozie ipu 20 °C: pH=6-7 — 0,43 /1,
pH=9 — 7,25 r/n. Xopolllo pacTBOPSIETCSI B OpTa-
HUYECKUX PACTBOPUTEJISIX.

g pelreHUs BOIIpOCa O TOCYIapCTBEHHOM
perucTpaluy repoulyga B YKpanHe mpoBeleHa
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TOKCHKOJIOIO-TUTMEHYEeCKasl OlleHKa IIperapaTa
M IeCTBYIOIIETo BellecTBa, 000CHOBaHA JOITyC-
TMMas cytouHas posa (ICI) tempajiokcuauma
IJIsT 4ejloBeKa, pa3paboTaHbl TUTMEHWYECKUE
HOPMAaTHBBI TEIPaJOKCUINMAa W PerIaMeHThI
0e30macHOTO MpUMEHEHMS TepOrIaa, KOHTPOJIb
KOTOPEIX 00ecIleueH XMMUKO-aHAJTUTUICCKUMU
METOJaMU OITpeAC/ICHHUS.

Marepuajbl M1 METOIbI HCCJIEIOBAHNUS

TOKCHKOJIOTHIECKYIO OILIEHKY TEeIIPAJIOKCHIM-
Ma U repouumga Apamo 45, K.3., 000CHOBaHUE
ACI nmeiicTByIOILIEro BellecTBa mpenapara Ipo-
BOJIMJIM B COOTBETCTBUHM C "MeTOoINMIeCKMMM YKa-
3aHUSMH T10 TUTUEHUYECKOM OlLIeHKE HOBBIX IIeC-
THIUIOB" [2] HA OCHOBAaHUHU pe3yJIbTaTOB MCCIIe-
noBanuit pupmer BAC® AI, Iepmanms. C uc-
MOJIb30BaHNEM TapaMeTPOB TOKCUYHOCTU U (Pu-
3UKO-XUMUYECKUX CBOMCTB B COOTBETCTBUU C YT-
BEPXKIECHHBIMA METOAMYCCKUMU YKa3aHUSIMH W
pexoMeHaalusIMU [2-8] ObIJIM 000CHOBAHBI BEIU-
YUHEI OPUEHTUPOBOYHBIX OE30ITaCHBIX YpPOBHEH
BozaeiictBus (OBYB) TenpanokcuarMa B BO3Ayxe
paboueil 30HBI 1 aTMocgepHoM Bozayxe. ITpoBe-
JIeHBbl MCCIIeAOBAaHUS 10 YCTAHOBJICHUIO YPOBHEH
3arpsI3HEHUST TIPOM3BOICTBEHHOM Cpeabl Telpa-
JIOKCUAVMMOM, WHTAJISIIIMOHHBIX W JIepMalbHBIX
J103, BO3ICHUCTBYIOIINX Ha pabOYMX TP IIPUMEHe-
HUU repOMLIMIA U BEIITOJHEHUN paboT Ha 06pabdo-
TaHHBIX IUIOIIANSX; OOOCHOBAHUIO OPUEHTHUPO-
BOYHBIX JOITYCTUMBIX WHTAJISIIIMOHHBIX W Jep-
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MaJIbHBIX 103 AEHACTBYIOILIETO BelllecTBa Il padbo-
TAIOIINX; YCTAHOBJICHUIO BEJIMUYMHBI KO3(pPum-
€HTOB OIACHOCTY WHTAJSIMOHHOIO W JepMalb-
HOTO BO3ACHCTBMSI, MHAEKCA OMACHOCTU KOMILIE-
KCHOTO BO3JEUCTBUS; OLIEHKE YPOBHEN 3arpsi3He-
HUSI TIPOM3BOACTBEHHON Cpenbl, BEIMIMHBI MH-
JeKca OMacCHOCTH KOMIUIEKCHOTO BO3/IeCTBUS Be-
11ecTBa Ha paboTarolrX U 000CHOBAHUIO TPEOO-
BaHUlt Oe3omacHoctu [2,9,10]. TurueHuyeckue
HCCJIeIOBAHUS 10 U3YYSHUIO TMHAMUKHN COIepKa-
HUS Tenpajokcuauma U ero Merabonurta 5-OH-
DP B noacosHeuHUKe, caxapHOil CBeKJe, parce,
coe U Kaprodese nocjae NpUMMEHEHMs Ipenapara
Apamo 45, K.3. ObUIK TIPOBEJCHBI B COOTBETCTBUU
¢ "MeTomnuecKNMHU yKa3aHUSIMU T10 TUTUEHNYEC-
KOI1 OlleHKe HOBBIX mecTuiinmoB” [2]. Paspaborana
npeaenabHo gomyctumas KoHueHTpauus (ITJIK)
TeNpaJloOKCUANMa B BOJE BOJOEMOB XO3SMACTBEH-
HO-IIMTBEBOTO U KYJIBTYPHO-OBITOBOTO Ha3Haue-
Hug. B ocHoBy paspabotku IT1K Ttenpanokcumm-
Ma B BOJIE B COOTBETCTBMHU C METOOMICCKIMU yKa-
3aHusIMU [2,11] monoXeHbl: TOKCUKOJIOTMYECKUM
KPUTEPHUI1 BPEIHOCTH, Pe3yIbTaThl U3yIeHUSI B -
STHUS BellleCTBa Ha OPraHOJICNITUYSCKIE CBOMCTBA
BOIOBI M OOIIMI CAaHWUTAPHBIM PEXUM BOIOEMOB.
ITpoBeaeHO 00OCHOBaHNE OPUEHTUPOBOYHON 10-
nyctuMoni KoHueHTparuu (OK) tenpanokcuau-
Ma B MOYBE B COOTBETCTBUU C METOINICCKUMU
yKazaHusIMU [2].

PesynbraTbl 1 ux 00CyXKIeHue

®upmoit BACD AT, [epmanus, mpencTaBiIeHbBI
B IIOJTHOM O0BbeMe pe3yIbTaThl M3YYCHUS TOKCH-
YEeCKMX CBOMCTB TEMPAJIOKCUAMMA U TepOouIuaa
Apamo 45, K.3..

B cootBerctBuu ¢ JICanlIliH 8.8.1.002-98 [12]
TeNpaJoKCUAMM IO IapamMeTpaM OCTpPOil Mepo-
PaJIbHON M IepMaIbHOM TOKCUYHOCTH OTHOCHUTCS
K MaJIoONacHbIM necTulinaam (4 Kjiacc omacHoOC-
TH), MHTAJSIIIAOHHON TOKCUYHOCTH — K YMEpPEeH-
HOOTACHBIM mecTulaaM (3 Kjacc OmacHOCTH),
He pa3apaxaeT KOXY U CIU3UCTbIe 000J0YKU TJ1a3
(4 xnacc ormacHOCTH) 1 He 001amaeT aajaepreHHbIM
neiictBueM (4 kinacc onacHoctu). Ilo tuMuTupy-
IOIIEMY KPUTEPHUIO BPEIHOCTA — OCTPOI MHT A -
IIMOHHON TOKCUYHOCTH TEIPaJOKCUINM OTHO-
CUTCH K TIeCTULIMAAM 3 KJlacca OMacHOCTH.

TempanmokcuauM OKa3bIBaeT IIOJIUTPOITHOE
JIEeCTBAE HAa OpPraHM3M TEIIOKPOBHBIX XXNBOT-
HBIX, BEI3bIBasI TeIaTOTOKCUYSCKHI M HEDPOTOK-
craeckuii 3 GEeKTH, OKa3bIBaeT BIUSHIE Ha CHUC-
TeMy KPOBHU U dHIOKPUHHEIE OpTaHbl. BelecTBo
He 00J1agaeT HeiPpOTOKCUYSCKIAM JIEICTBUEM.

Tenpamoxcuaum 66ICTPO abCOPOUPYETCS U Bbl-
BOIUTCS M3 OPTaHU3Ma B OCHOBHOM C MO4YOii (65-
80 %) u B MeHbIIIeH cTeneHu ¢ dpekanusmu (15-25
%). Okono 33-35 % BemiecTBa BBIBOOMTCS C
Kemubto. OCHOBHASI YaCTh PaTOaKTUBHOIO MaTe-
pHaia BBIBOAUTCS B TedeHUe 48 4acoB.

OCHOBHOII MeTa0OJMYECKUI ITYTh — OKHUCIIE-

CYYACHI TPOBNEMW TOKCVIKONOTIi 4/2011

HHE€ MMPAHOBOIO KOJbLA 10 TUAPOKCHUMETA0O M-
Ta, a 3aTeM JIAKTOHA U pa3iokeHUe OKCUM-3(hup-
HOJ I'pyIIIbI ¢ 00pa30BaHUEM UMUHOBBIX U a30J1b-
HBIX IPOU3BOIHBIX.

MeTaboauTt, 0OHapYyKeHHbIA Y XKUBOTHBIX U B
pacteHussx — 5-OH-DP, no napamerpam ocTpoii
MepopagbHON TOKCUYHOCTU OTHOCUTCS K Maslo-
OMacHbIM MecTulMaaM (4 Kj1acc OMacHOCTH).

B cootBetctBuM ¢ ACaHITiH 8.8.1.002-98 Ten-
paIOKCUANM II0 KaHLIEPOreHHOMW, MyTareHHOM,
TepaTOr€HHON aKTUBHOCTU W PENPOAYKTUBHOM
TOKCMYHOCTH OTHOCHUTCS K 4 KJIaCCy OMAacHOCTH,
M0 3MOPHUOTOKCUYECKOMY AEHCTBUIO — K 3 KJlac-
Cy OIMTaCHOCTH.

Oo6ocHoBana JICJI Tenpajiokcuauma st 4yejio-
Beka — (0,06 MI/KT Macchl Tejia, UCXOAS U3 JIUMU-
tupyoueit NOEL mist KpbIc B XpOHUYECKOM KC-
TepuMeHTe (CaMIIbl — 5 MT/KT, CaMKN — 6 MT/KT)
U KoadduimenTa 3anaca 100.

B cootrBeTcTBUU ¢ TMrneHnYecKon Kiaccugu-
Kaluen MecTULIUIOB MO CTeIeHW OMacHOCTH [12]
npenapaT ApaMo 45, K.3. 0 JUMUTUPYIOLIMM I10-
Kas3aTeysiM TOKCUYHOCTU — OCTPOM MHTAISLIMOH-
HOI TOKCMYHOCTH, pa3apaxaloieMy J1eiCTBUIO Ha
KOXY U CIU3UCTBbIE 00O0JIOUKM IJ1a3 OTHOCHUTCS K
necTuuMaaM 3 Kjaacca OMacHOCTH.

JLJ1st oCcyleCTBIeHMSI KOHTPOJIS 32 COAepKaHU -
€M TenpajJoKCUarMMa B BO3ayxe padboueil 30HbI, aT-
Moc(epHOM BO3Iyxe, BoAEe, IOYBE, cCaxapHOM
CBeKJie, CeMEHaxX M MacJje MOACOJHEUYHUKA, CEMe-
Hax 1 MacJe parnca, 606ax 1 Macjie cou 000CHOBA-
HBI COOTBETCTBYIOIINE TUTUCHNIECKIEe HOPMATH -
Bbl 1 pa3paboTaHbl METOIUKHU XMMUKO-aHATUTH-
YyecKue OIpeacieHUsl BElIeCTBa B YKa3aHHBIX
obbekTax [13-18].

YuureiBas, 4TO TEMPaJOKCUIUM SIBIASETCS
YMEPEHHOOMACHBIM MECTULUIOM U HE MPOU3BO-
IUTCS B YKpauHe, IJid Hero ObLId 0OOCHOBAHBI
BEJIMIMHBI OPUEHTUPOBOYHEIX O€30MIaCHBIX YPOB-
Helt Bo3aerictBus (OBYB) B Bo3myxe paboueii 30-
HBl M aTMocdepHOM Bo3dyxe. Pacuer BelmmuumH
OBYB TtenpanokcuanMa MPOBOAUIM UCXOAS U3
ImapaMeTpoB eT0 OCTPOI TOKCUIHOCTHU IIpU IIepO-
pajlbHOM, A€PMaJbHOM M WHTAJISLMOHHOM IIOC-
TYIJICHUM B OPTaHU3M, a TaKXKe MOPOrOBOI A03bI
XpOHUYECKOro addeKra BelllecTBa IpU BHYTPU-
KETYIOYHOM BBEACHUU M (PU3MKO-XUMUICCKUX
cBoiicTB. OOOCHOBAHBI U YTBEPXKICHEI BEIMINHBI
OBYB TenpanokcuauMa B Bo3ayxe padoueil 30HbI
Ha ypoBHe 2,0 Mr/mM> U B aTMOC(hEPHOM BO3/IyXe
0,02 mr/m>.

BeImosiHEHBI WCCENOBAaHUS IO TUTUEHUYEC-
KOW OIIEHKE YCJIOBUI Tpyaa, 0OOCHOBAHUIO peT-
JIJAaMEHTOB U Mep 0€30MacCHOCTU NpY MPUMEHEHUU
repouLiaa Apamo 45, K.3. Pe3ynbsraTel IpoBeieH-
HBIX MCCJIEIOBAaHUI CBUAETEILCTBYET O TOM, UTO
MNpYMEHEHYe TepOulinaa B JOCTaTOYHOM CTeNeH!
0e3omacHO 1 paboTaloIKX Ha 3Tanax 3allUThI
CEJIbXO3KYJBTYp; YCTAaHOBJIEHHAS 1151 YCJIOBUI ar-

37



POIIPOMBIIIICHHOIO KOMIUIEKCA CaHWTapHO-3a-
IIUTHAsS 30HA oOecIieurBaeT 0e30IIacHOCTh Ha-
3eMHOTO IIPUMEHEHMS TIpenapaTa ISl HaCeIeHMS
1 00BEKTOB OKPYKAIOIIE Cpelbl; Ha Tallax BO3-
JIeJIbIBAaHUST 00pabOTaHHBIX CEIbX03KYILTYP IIPO-
M3BOJCTBEHHAsA cpeda B AOCTATOYHOM CTEIIeHU
Oc3omacHa IIpM BBIINOJIHEHUM MeEXaHU3MPOBaH-
HBIX paboT Yyepe3 3 CyTOK MOcCie ONMPbICKUBAHUS U
PY4YHBIX paboT yepe3 7 cytok. ITpoBeaeHa TakxKe
OlIEHKA MHTAJISIIIMOHHOTO, IIEPKYTAHHOTO 1 KOMII-
JIEKCHOTO BO3/IEIICTBHS TEIIPAIOKCUAMA Ha pado-
tarorux. C 3ToM 1IeJIbI0 YCTaHABIMBAIN 9KCITO3M-
LIMOHHBIC WHAVBUAYaJIbHbIE WHTASINOHHBIE U
JIepMaJIbHbIC JO3bI, OTHOILICHUS BO3ICHCTBYIOIINX
1 JOIMYCTUMBIX H03, BEJIMUYMHBI KO3(PDUILIMEHTOB
OITACHOCTY MHTAJIIIIMOHHOTO U ASPMaJIbHOTO BO3-
JIeCTBUS, UHIEKCA ONAaCHOCTU (prcKa) KOMILIe-
KCHOTO BO3ACHCTBUS. YCTAHOBJICHO, YTO IIPOTHO-
3UpYyeMEbIC BEIMIMHBI MHIEKCA OIIACHOCTH (PHCKA)
KOMILUIEKCHOTO BO3ACHCTBUS TEIpaJOKCHUANMA Ha
paboTalolInx B TedeHUEe padodeli CMEHBI He IIpe-
BBIIIIAJIA JOITYCTUMOTO YPOBHS.

Ilo maHHBIM (UPMEI TTOCTIEe IIPUMEHEHMS Tep-
ounmaa Apamo 45, K.3. B KOpHEMJI04ax caxapHoi
CBEKJIBI B IIEPHOJ ypOxKasl CoIep:KaHE OCTaTOY-
HBIX KOJWYECTB TEHpaJIOKCHUANMa OBLJIO MEHee
0,05 Mr/KT, B céeMeHaX MacJIMYHOTO parica — Me-
Hee 0,1 Mr/kr u B 606ax cou — 1,33 MI/KT.

TempanokcuauM 1o KpUTEpHIo "'cTaOMILHOCTh
B BETCTUPYIOIINX CEIbCKOXO3SMCTBEHHBIX KYIb-
Typax" OTHOCHUTCA K 3 KJIaCCY OIaCHOCTHU B COOT-
BEeTCTBUM C IurneHudeckou kjgaccuduxkanuei
MEeCTULIMAOB II0 CTeTIeHU oImacHOCTH. B macimd-
HBIX KYJIBTypax IIABHBIMUA KOMITOHEHTAMM OCTaT-
KOB B CEMEHAaxX M Macje SBJISIOTCS TeIPaJOKCH-
M U Metadboaut — 5-OH-DP.

PesyneraThl ncciaenoBaHUI 110 TUTHEHUIECKOM
OlLIEHKEe TUHAMUKHU COMIePKaHUS TeIIPATIOKCUINMA
u ero merabonuta-5-OH-DP B noacoiHeuHuKe,
caxapHOM CBeKJIe, parice, coe M KapTodelie mocie
npuMeHeHusl repounaa Apamo 45, K.3. Opeac-

Tabmmna 1
CopepxaHue TeNpaJoKCHINMA B 00TBe
M KOPHEILIOAAX CAXAPHOI CBEKJIbI

CoaepxaHue TenpajoKCHIMMA U ero
Cpok nocuie merabomra-5-OH-DP, mr/kr
00padoTKH -
(cyTKH) 0oTBa caxapHoii KOpHEILIOb!
CBEKJIbI
0 1,04£0,2 H.O.
7 0,48+0,1 <0,05
14 0,3£0,06 0,05x0,01
31 <0,1 0,050,01
41 <0,1 H.O.
94 (ypoxaif) — H.O.
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TaBJeHbI B Tabauuax 1-5.

Conep:xaHue TEIPaJIOKCUINMA U €ro MeTabo-
JIMTa B OOTBE CcaxapHOM CBEKJIbI CHIKAJIOCh Ha
MPOTSKEHUHU BeTeTallIMOHHOTO ITeproaa u ¢ 31 cy-
TOK HocJje 00pabOTKU ObLIO HUXKE Tpeaesa KOIu-
YeCTBEHHOTO ompenejieHrs. B KkopHeruiogax Ter-
PAJIOKCUIAM M €r0 MeTaOOJUT OOHAPYKUBAJIUCh
Ha 14 u 31 cyTku nocyie 06paboTKX B KOJIUYECTBE
0,05 mr/kT, Ha 41 CyTKM 1 B TIeproJ cOopa ypoxast
He 00HApYXMBAJIHUCh Ha YPOBHE IIpeelia KoJude-
crtBeHHOTO omnpeneneHns — 0,05 Mr/Kr.

Tabauua 2
CopaepxaHue TENPaJOKCHINMA B 3eJIEHbIX PACTEHHSX,
ceMeHaxX M MacJjie MOACOTHEYHNKA

ConepkaHue TenpaJOKCHANMA U €0
Cpok nocJie meraboauta-5-OH-DP, mr/kr
00padoTKu N —
(cyTkm) pacTenns ceMeHa
NOJICOTHEYHHKA
MOJCOTHEYHHKA

0 1,43%0,28 —

7 0,98+0,20 —

20 0,64%0,13 —

43 0,41£0,08 —

56 0,16x0,03 <0,2

N H.O.
HT (ypoxait) B Macjio — H.O.

B 3eneHBIX pacTeHMSX TTOACOIHEYHNKA COIEP-
JKaHUEe TempajoKcuauMa U ero meradoaurta-5-
OH-DP cHuxanock Ha 56 cyTku 1mocie o6padbor-
Ku. B ceMeHax 1 MacJie mOICOTHEYHNKA B IICPUOL,
cbopa ypoxasl TeIPaJIOKCUINM M €r0 MEeTaOOJIUT
He OOHApYXKMBAJINCh HAa YPOBHE IIPEIeIOB KO-
YecTBEHHOTO omnpeneneHust (cemeHa — 0,2 Mr/Kr,
macio — 0,4 mr/Kr).

Tabmuma 3
ConepkaHue TenpajJoKCHINMA B 3eJIeHbIX PACTEHHUAX,
CEMEHax 1 MacJje pamnca

ConepkaHue TENPAJIOKCHINMA U €ro
Cpoxk nocie metaboaura-5-OH-DP, mr/kr
00padoTKH
(cyriu) SeIIeHbIe ceMeHa parnca
pacTenus panca
11 0,25%0,05 —
24 0,16x0,04 —
47 <0,1 —
60 <0,1 —
. H.O.
118 (ypoxait) - MacJio — H.O.
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OnpeneneHne OCTAaTOYHBIX KOJWYECTB TEIIpa-
Jlokcuauma u ero metadonuta-5-OH-DP B 3ene-
HBIX paCTEHUSIX parica IoKa3ajo CHIDKEHHUE UX CO-
JepKaHus Ha IPOTSLKEHUM BET€TAallMOHHOIO Iie-
puoga. B cemeHax u Macie parica B IIeproj, coopa
ypoxasl TeNnpaJIOKCUIUM U €ro MeTabOoIUT He 00-
HapyXUBaJIMCh Ha ypOBHE IIPEAC/IOB KOJIMYECT-
BEHHOTO onpeaeneHust (ceMerna — (0,2 Mr/Kr, Mac-
g0 — 0,4 Mr/kr).

Tabnuia 4
Conepkanue TenpaJoKCHINMA B 3eJIeHbIX PACTEHHUSX,
000ax u maciie con

Conepxanue TENnpaJOKCHIUMA U €ro
Cpoxk nociie merabommra-5-OH-DP, mr/kr
00padoTKu
(cyTku) 3€JIcHbIE 000b1 con
pactenus con

3 0,28:£0,06 —

12 0,21%0,04 -

32 0,13£0,03 -

] <0,2

81 (ypoxait) - macyio — <0,4

CopnepxxaHue TempaioKCUAUMa U ero MeTado-
JINTA B 3€JICHBIX PACTEHUSIX COU CHUXKaoCh ¢ 0,28
mr/xr ao 0,13 mr/kr. B 606ax 1 macie cou B mepu-
ol cbopa ypoxasi TeMpaJOKCUAUM U ero MeTado-
JIUT OOHApYXMBAJINCh Ha YPOBHE HUKE MPEICIIOB
KOJIMYECTBEHHOTO omnpeaeneHus (60061 —
0,2 mr/kr, Mmacno — 0,4 Mr/Kr).

Tabnuua 5
Co;[ep)l(aﬂue TENPAJOKCHUAUMA B 3€JICHBIX PACTCHUAX U
KJIyOHsX KapTodes

CoaepxaHue TenpajoKCHINMA U ero
Cpok nocie meTtaboimra-5-OH-DP, mr/kr
00padoTKU — o
(cyrkm) pacTeHus KaKJ’:‘)(,) (]l::.]]ﬂ
Kaprodens P
0 0,12%0,01 —
14 — <0,05
20 - <0,05
40 (ypoxait) - <0,05

B kaprodene TenpaioKCcUauM U €ro MeTado-
JINT OOHAPYKUBAIUCH HA MPOTSIKEHUU BCETO TIe-
proJa BereTalu W B Tepuoj, cbopa ypoxas Ha
YPOBHE HUXE Tpejiesia KOTUYECTBEHHOTO OIpe/e-
nenust — 0,05 Mr/Kkr.

ITonydyeHHbBIE pe3yIBTATHI YKA3bIBAIOT HA OTHO-
CHUTEJIBHO HEBBICOKYIO TTIEPCUCTEHTHOCTD BEIIIECT-
Ba B PaCTEHUSIX, a TAKXKe Ha OTCYTCTBUE OMACHOC-
T KOHIIEHTPUPOBAHUS TEMPATIOKCUIAMA B MacCJie
TMOJICOJTHEYHWKA, parica v COM.
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Ha ocHOBaHMU TOKCHKOJIOTO-TUTHEHUIECKOM
OlLIeHKM repbuiiuga Apamo 45, K.3. U JeUCTBYIO-
IIETO BEIIECTBAa, BEJIMIMHBI JOITYCTUMOM CyTOY-
HO 103bI TeIpaJoKCHUANMA IJIsSI YeJI0BeKa, IOJy-
YEeHHBIX PE3yJIETaTOB MCCICHOBAaHUM ITMHAMUKU
€ro coJiepKaHUs B CaXapHOI CBEKJIE, ITOACOTHEY -
HUKe, parce, coe 1 KapTodese, peKOMEHIOBAaHbI
U YTBEPXIEHHI CIEAYIOIINe BEIWYMHBI MaKCH-
MaJbHO AOIYCTUMBIX ypoBHeil (MIY) comepxa-
HUSI OCTAaTOYHBIX KOJIMYECTB TEIpaJIOKCHINMA:
CBeKJIa caxapHas 1 KapTodenb — 0,1 Mr/Kr; ceme-
Ha MOACOJHEYHMKAa M pamca, 000BI com —
0,4 MT/KT; Macjio MOACOJHEYHNKA, paIica M COM —
0,8 mr/Kkr.

Bennuunsr MJLY TenpajlokcuarMa COCTOSIT U3
CYMMBI JIeICTBYIOIIETO BEIECTBa U €ro MeTabo-
auta-5-OH-DP. Bkiouyenue metadoaura B MIAY
CBSI3aHO C TEM, UTO I10 3apyOeXKHBIM JaHHBIM Tell-
PAJIOKCUINM OBICTPO METa0OJU3YeTCsI B ITOJIEBBIX
KyJIETYpaxX ¥ TJIABHBIMM KOMITOHEHTaMHU SIBJISIOT-
ca tenpanokcuauMm u 5-OH-DP. Ob6a BemecrBa
10 TIEPOPaAIbHON TOKCUYHOCTH OTHOCSITCS K TIeC-
THIIMIAM 4 KJIacca OIaCHOCTU M JJISI MOHUTOPUH--
ra HeEoOXOOMMO OIIPeNeIsATh UX CYMMAapHOE CO-
IepKaHue.

ITockonbKy repOMIINI IIPUMEHSETCS Ha paH-
HUX CTagusX pa3BUTUSI CEIbXO3KYJIBIYp, PEKO-
MEHIALMS CPOKOB OXKUIAHUS IO cOopa ypoxkKast He
Tpebyercsl.

Ilo maHHBEIM GUPMBI — MPOU3BOAUTEIS MPHU
W3YYCHUM Jerpajaliy TeIPaJOKCUANMA B MUK-
posKocHucTeMe "Boma/ocagoK”’ B adpOOHBIX YCIIO-
BHUSX OCHOBHBIC KOJWYECTBA IEHCTBYIOIIETO BE-
11IecTBa OOHApYyXUBaIUCh B BogHo#l daze. Ilepu-
oJ1 TIoJlypacIiaaa Jajist BogHou as3sl — ot 41 1o 128
IHeu 1 1151 Bceit cucteMbl — oT 49 mo 171 nHs.

IIpoBeaeHHEIMM HAMU MCCJICIOBAHUSIMU yCTa-
HOBJICHO, YTO IIPY €CTECTBEHHOM CaMOOUMIIICHNN
Ts, Tempamokcuanma B BoJie BOIOEMOB COCTaBIsI-
et 6osnee 30 cyrok. TakuM 00Opa3oM, B COOTBET-
ctBuu ¢ JICanlIliH 8.8.1.002-98 o ctabunabHOCTH
B BOJAC TEIPATIOKCUINM OTHOCUTCSI K BEICOKOC-
ToKuM nectuumaaM (1 Kiaacc onacHOCTH).

ITpu paszpadotke ITAK Tenpanokcuauma B BO-
JIe BOJOEMOB MCIIOIb30BaIM ITOKA3aTeIN, BXOISI-
IIFEe B CUCTEMY BEAYIINX OLIEHOYHBIX ITOKA3aTe-
JIeil. BimsiHue TenpaaoKcuaMa Ha OpraHoIeIITH-
YyeCcKMe CBOIICTBAa BOIBI M3ydYalll B AUAalla3oOHE
KOHILIEHTpaUuii ot 6,25 mr/nm3 1o 397,2 mr/am>.

YcTaHOBICHO, YTO TUMUATHPYIOIINM ITOKAa3aTe-
JIEM BIMSTHUS TEIIPaJIOKCUANMa Ha OPraHOJIECIITH-
YyecKHe CBOMCTBA BOIBI SBJISCTCS BAMSHHUE Ha
MyTHOCTb pacTBopoB npu 20 °C. IToporoBoit KoH-
LIEHTpaLIME ABISIeTCS KOHIICHTPALIMS TEIIPaIOK-
cuauma 6,25 mr/am>.

BnugHue tenpanokcuauMa Ha OOLLIMM CaHU-
TapHBIA PEXUM MOJICIBLHBIX BOTOEMOB M3YyJasld
npu koHueHtpauusax 0,06 mr/om3, 0,62 mr/aM® u
6,25 mr/om>. TenpaJOKCUANM OKa3bIBajl yrHETa-
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olee JeiMCcTBME Ha MPOUECChl OMOXMMUYECKOIO
notpedaenus kuciaopona (BIIK). IToporosas
KOHIICHTpalusl II0 NaHHOMY II0Ka3aTenln —
0,06 Mr/mm?. B MCHBITAHHBIX KOHIIEHTPALUAX
TEMPAJIOKCUANM He BIIMSJI Ha COIepKaHUE B BOIE
pPacCTBOPEHHOIO KMCJIOpOJa U Ha peaklMIO BOMA-
Hoii cpeabl (pH). PesyabraThl MUKpOOMOIOrHYEC-
KX MCCIACHOBAHUM IOKa3alM, YTO TEIPaJIOKCH-
IUM HE OKasbIBaeT CYIIECTBEHHOTO BIMSHUS Ha
BogHYI0O MuKpodaopy. CymMMapHOe comep:KaHNe
aMMHMaKa 1 MIOHOB aMMOHMS CHKanoch Ha 10-15 %
MpY KOHIEHTpauusax Temnpaiokcuauma 0,62 u
6,25 Mr/om3 ¢ 5-bIX cyTOK 3KcnepumenTa. Comep-
’KaHWe HAUTPUTOB B BOAEC BOMZOEMOB ITOBBIIIAIOCH
BO BCE CPOKM MCCJICAOBAaHUS IIPU BCeX KOHIICHT-
pauusx BewectBa. CoaepXaHue azoTa HUTPATOB
MOBBIIIAJIOCH IIPU BCeX KOHIIEHTpALIUSX Telpa-
JIOKCHIVMA Ha IIPOTSDKEHNH BCETO SKCIIEpUMEHTa —
30 cyrok. B KauecTBe MOPOroBoil KOHLUEHTPALUU
TEMPaAJIOKCUANMA T10 BIUSIHUIO Ha MPOIECCH aM-
MOHUMUKAINY U HUTpUGPUKAIIMSI IPUHSATA KOH-
nenrpaums 0,06 mr/om>.

Takum 06pa3oM, MOPOroBoOIi IO 0OIEeCaHUTAP-
HOMY IIPU3HAKY BPEIHOCTH SIBJISICTCS KOHIIEHTpa-
1y Ternpagokeuauma B oae 0,06 mMr/mv?.

YuuTtsiBasg IpUHLIMITEL TOKCUKOJIOTO-TUTHEHM -
YeCKOro HOpMHpOBaHUS IecTuLiUaoB [2], pac-
CUNTHIBAJIM MaKCHUMAaJIbHO HeACHCTBYIONIYIO KOH-
LIEHTPALINIO TEIIPAJIOKCUINMA B BOJIE II0 CAHUTAp-
HO-TOKCHKOJIOTUIECKOMY IIPU3HAKY BPEIHOCTH,
ucxons u3 BemumuuHbl JJCJ1 — 0,06 Mr/KT, ¢ yde-
TOM MAaccChl Teja yeoBeka — 60 KI, cpegHeCcyTou-
HOro noTpebeHMs BoIbl HA ypoBHE 3,0 TUTPOB U
10 % oT JOmyCTMMOIO CYTOYHOTO ITOCTYILJICHUS
BeIleCTBA B OpraHM3M 4YeJloBeKa ¢ Bomoii [2, 19]

JCHA*M

MHK= ——
100% « N

, TIe

MHK — makcuManbHO HelelCTBYIoIass KOH-
neHtpauus B Boae, Mr/am’; JCJI — momyctumas
CyTOYHAs 03a IJIs YeJIOBEKa, MI/KT; A — IO
BELIECTBAa KOTOPAsk MOXET MOCTYIMUTh B OPraHU3M
yeJioBeKa ¢ Bomoii, %; M — macca Tejia 4ejioBeKa,
Kr; N — HOpMa BOoAOINOTpeOieHUs B CYTKH, J.

B pesynbrate npoBeAcHHBIX PACUETOB MOJIyYe-
Ha BesmunHa MHK — 0,12 mr/ov3.

Ha ocHoBaHMM MOPOroOBbIX U MOANOPOrOBBIX
YPOBHEW, YCTAHOBJIEHHBIX [0 OCHOBHBIM ITOKa3a-
TeJISIX BPEAHOCTHU, MPOBEIeHO 0OOCHOBAaHUE Be-
JuuuHbl [T K Tenpanokcuarma B BoJie BOIOEMOB
XO3SIMCTBEHHO-TTUTHEBOIO U KYJIBTYPHO-OBITOBO-
ro HazHayeHud. JIMMUTUPYIOIIMM MOPU3HAKOM
He0J1aronpusITHOTO OEeWCTBUS TeNpaJlOKCUAMMA
saBisieTcsl obuecaHuTapHblii. B kaudectse ITIIK
TenpaJoKCUA¥Ma peKOMEHI0BaHA 1 YTBepXKIeHa
peauunHa 0,06 mr/om>.

HccnenoBanusiMmu (pUpMbI-TIPOU3BOIUTENS YC-
TaHOBJICHO, YTO MEPUOJ MoJypacnaga TenpaaoK-
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CHIMMAa B TI0YBE B JJAOOPATOPHEIX YCIIOBUSIX COC-

TaBisieT 10-22 cyTOK U B MOJEBBIX YCAOBUSIX OT 1,

2 no 10 gHeit. CyliecTBeHHOE BIMSIHUE Ha CTOM-

KOCTb JEUCTBYIOIIETO BEIIECTBA B MOYBE OKa3bl-

BaeT temrieparypa. [lo HammM maHHbBIM T TETI-

pajokcuauMa B IoYBe — 6 CyTOK. (4 KJ1acc ormac-

HocTH B cootBeTcTBUM ¢ JICaHITiH 8.8.1.002-98).

I1o mokasareno "MuTrpalms o MOYBeHHOMY ITpO-

¢mTo" TETPaNTOKCUINM OTHOCUTCSI K TTeCTUIIN-

JaM 2 Kjacca ONacHOCTH, MO Ko3(pdULUUeHTaM

MUTpAalli¥ B CHCTEeMax 'MoYBa-pacTeHusT' — 2

KJIacC OTacHOCTH, 'mouBa-Boma" — 1 Kiacc M

"mouBa-Bo3ayx" — 4 KJacc.

ITpoBeneHOo 0OOCHOBaHME OPUEHTUPOBOYHOM
nponyctumMon KoHeHTpauuu (OJIK) tenpanokcu-
IUMa B IIOYBE C MCIIOJb30BaHMEM HaMMEHBIIei
BenmuuHbI ero MJ1Y mo dopmyne y=1,15+0,76 g
MJIY. B pe3yabsrare pacuyera nojydyeHa BeJIMYMHA
0,4 Mr/KT. YUuThIBas, 4TO TEIPATOKCUINAM II0 I10-
KazaTeno "MUTpaius 1mo MoYBeHHOMY TTpoduIio”
¥ KOG GUIIMEHTY "MUTpalis B CUCTEME I10YBa-
BOJA" OTHOCHUTCSI COOTBETCTBEHHO K IIECTUIIAIAM
2 n 1 xyacca ornacHoOCTH, BBeAeH KO3(OUIUEHT
3anaca 2. Takum o6pazom, OJIK Tenpanokcuauma
B mouBe cocTaBisieT 0,2 MT/KT.

C mo3unuii KOMIUIEKCHOTO THTHEHHYECKOTO
HOPMUMPOBAHUS MEeCTULUIOB [2] CyTOUHOE KOJIU-
YECTBO BEIIECTBA, KOTOPOE MOXKET ITOCTYIUTH B
OpTraHWU3M YejIOBeKa C IMIICBBIMHU IIPOAYKTAMMU,
BOJIOM M aTMOC(EpHBIM BO3IYyXOM 0e3 Bpeda IIJjis
3I0POBbSI, HE TOJDKHO IIPEBBIIIATh BEIMIMUHY JI0-
MYCTUMOM CyTOYHOI mo3bl. IlpoBemeHHBIE HaMK
PacyeTHl ¢ YYETOM BEJIMYNH I'MTMEHNISCKIX HOP-
MAaTUBOB, CPEIHECYTOYHOTO IMOTPEOICHMS ITHIIe-
BBIX IIPOAYKTOB, BOALI X BO3MyX00OMEHA ITOKAa3a-
JIM, 9TO BO3MOXHOE CYTOUHOE KOMITJIEKCHOE ITOC-
TYIUICHHE TEIIPAIIOKCUINMA B OPTaHU3M YeJIoBeKa
C IHIIEBBIMU IIPOAYKTaMHM, BOHON M aTMocdep-
HBIM BO3IyXOM cocTaBisieT 21,6 % ero momyctu-
MOTO CYTOYHOTIO ITOCTYILICHHMS. YKa3aHHOE I103-
BOJISIET 3aKJIIOYUTh, YTO IMIPUMEHEHHE TepOnIImaa
ApaMo 45, K.3. B CEJIbCKOM XO03SIiICTBE YKpauHbI
110 ero IIeJIeBOMY Ha3HAYCHUIO IIPU COOIIOISHUN
TUTUEHUYECKNX HOPMAaTHUBOB U pEIIaMEHTOB HE
CO3IIaeT OIMACHOCTH UIST paObOTAIOIINX, HACCICHMS
¥ O0BEKTOB OKpPYXKaIOIIeil CPeIbl.

BoiBoapl
1. Ilo MMMUTHPYIOUINM IOKA3aTeIsIM TOKCHYHOCTH

TeTPaJIOKCUINM 1 TepOMIIMAHEIN TIperapar Ha ero

ocHoBe Apamo 45, K.3. OTHOCATCSI K YMEPEHHO-

OMAaCHBIM MecTUlUAaM (3 KJ1acc OMacHOCTH).

2. JlommycTumasi cyTouHasl 103a TerpaJoKCuauMma ajsi
yenoBeka — (0,06 Mr/Kr mMaccel Tena. [urnennyec-
Kue HopMaTuBb TenpaiokcuauMa: ObYB B Bo3ay-
xe paboueii 30Hp — 2,0 Mr/M>; OBYB B atmocdep-
HoM Bosayxe — 0,02 Mr/m*; MJ1Y B cBexiie caxap-
Hoil u Kaprodene — 0,1 MI/KT, ceMeHaX ITOICOJ-
HeYHMKa U parca, 00b6ax com — 0,4 Mr/Kr, Macie
MTOJCONHEYHMKa, parica 1 con — 0,8 mr/kr; [11K B

CYYACHI MPOBNEMW TOKCMKONOTIi 4/2011



3.

Bore BogoeMoB — 0,06 mr/mm> ¢ obLiecaHuTap-
HBIM JTMMUTHPYIOIIUM IIPU3HAKOM BPEIHOCTH;
OIK B moue — 0,2 Mr/Kr.

[UrueHuYecKre peraaMeHThl IPUMEHEHUs Tepou-
muaa Apamo 45, K.3.: CpOKM OXHMIaHUA 10 cOopa

—_

TaHHs B YkpaiHi: Karanor/ [min pen. Amyk B.O., IBaHoBa
1.B., Karutinu O.J1. ta in.] — Kwuis: FOHiBect Menia., 2010. —
543 c.

. Metonuueckue YKa3aHugd 110 TMTMEHNYECKOM OLIEHKE HOBBIX

nectrunuaoB: yrB. M3 CCCP 13.03.87 Ne4263-87. — Kues,
1988. — 210 c.

. Mertonnyeckue YKazaHusg K IOCTaHOBKE HCCIIeNOBAHUI ISl

000CHOBAHWSI CAaHUTAPHBIX CTAHAAPTOB BPEIHBIX BEIIECTB B
Bo3ayxe paboueit 30HbI: yTB. M3 CCCP 04.04.80 No2163-80.
— Mockaa, 1981. — 20 c.

. Meronuueckue yKaszaHud 110 YCTAaHOBJICHUIO OPHUCHTHUPOBOY-

HBIX O€30ITACHBIX YCIOBMIA BO3IECHCTBYSI BPEMHBIX BEIIECTB B
Bozayxe padoueit 30HbI: yTB. M3 CCCP 04.11.85 Ne4(000-85. -
Mocksa, 1985. — 34 c.

. Meroanueckue PEKOMEHAALMUA T10 000CHOBAHMIO OPUEHTUPO-

BOUHBIX Oe3omacHbIX ypoBHeii Bo3aeiictBus (OBYB) nectu-
LIUIOB B BO3IyXe paboyeii 30HBI IPH X TIPUMEHEHUH B CEIThC-
koM xo3siictse: ytB. M3 CCCP 17.03.81 Ne2302-181. — Ku-
eB,1981. — 14 c.

. Metonuueckue YKas3aHu4 110 YCTaHOBJICHUIO OPUCHTUPOBOYHBIX

OesomacHbIX ypoBHeii BozmeiicTBus (OBYB) 3arpssnsiommx
BEIIECTB B aTMOC(PEPHOM BO3IyXe HAaCeIeHHBIX MecT: YTB. M3
CCCP 25.11.82 Ne2630-82. — Mocksa, 1982. — 11 c.
Metonmyeckie peKOMEHIAIMHY TI0 YCTAHOBIEHUIO PACUETHBIX
HOPMATHBOB TECTHLUIOB B BOIE XO3SIICTBEHHO-MUTHEBOTO
Ha3HauYeHUs, BO3Ayxe paboueii 30Hbl U aTMOC(HEPHOM BO3IyXe
¢ ucnonbzoBanreM DBM: yrB. M3 CCCP 01.07.87. — Kues,
1987. — 12 c.

. Metomnuni BKaziBku "OOIpyHTYBaHHSI OPi€HTOBHUMX Oe3red-

Hux piBHiB BBy (OBPB) xiMiuHMX pedoBMH B aTMocdep-
HOMY TOBITpi HaceneHux Micip": MB 2.2.6-111-2004 3atB.
MO3 Yxpainu 07.10.04 Ne485. — Kuis, 2004. — 33 c.

. Uniform Principles for Safeguarding the Health of Applicators

of Plant Protection Products (Uniform Principles for Operator
Protection); Mitteilungen aus der Biologischen Bundesanstalt
for Land- und Forstwirtschaft. — Berlin — Dahlem, no. 277,
1992. — 52 p.

10. MetomnyHi pekomeHalii "BruBueHHs, OliHKa i 3MEHIICHHS

PU3UKY iHTAJISILIMHOTO i TIEPKYTAaHHOTO BILIMBY MECTULIMIIB
Ha 0ci0, sIKi Mpalo0Th 3 HUMU a00 MOXYTb 3a3HABaTH BILIU-
By MiA yac i Micas XiMiYHOTO 3aXMCTy POCIMH Ta iHIIKUX
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