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AHTPONOIEHHAS TOKCMKALIUA
NAAHETDBI. Yacrs 2

A. T1. NYPMAIb

MocKoBCKuit (hu3NKO-TEXHUHECKUIA UHCTUTYT,
HonronpyaHeii Mockosckou 0611.

OpraHuyeckue BellecTBa, SBISIONIAECS TOKCUY-
HBIMU JUISI MUKPOOPTaHW3MOB, XKMBOTHBIX, UeIOBEKa,
BBIPAOATHIBAIOTCS OAKTEPUSIMU, MUKPOBOIOPOCISIMHU,
pacTeHUsIMU, HACEKOMBIMU, PbIOaMU, TPECMbIKAIOIIH -
Mucs. Pa3nnuHbie BUIBI UCTIONB3YIOT 3TH TOKCUHBI U
IIJIs1 OOpBOBI 32 SKOJOTUYECKYIO HUILY (CUHE3eJeHbIe
BOIOPOCJIM) U KaK CPEACTBO 3allMThl UM HaMaJeHUsI.
Cpeau 3TUX MPUPOJHBIX TOKCUHOB U CTOJIb MPOCThIE
BeIlleCTBA, KaK CUHWJIbHAS KUCJIOTA, POJAHUCTBIN aJi-
JIWJI, IEHTaMETUJIEHIUAMUH, Y BEILleCTBA IPYTIITIbI aiKa-
JIOUIOB U HauboJjiee TOKCUYHBIE BEleCTBa OEJIKOBOI
TIPUPOIBLI — OOTYIMHUYECKUI U TUTEPUAHBII TOKCH-
Hbl. OHAKO YMCJIO TPUPOAHBIX TOKCUHOB COCTABJISIET
HUYTOXHYIO JOJII0O TOKCUYHBIX BEILIECTB, CO3JaHHBIX B
J1abopaTOpUsIX OPraHWYECKOro CHHTe3a W HallleAIINX
MpUMEHEeHUE He TOJIbKO B KPUMUHAJIBHBIX 1EJISIX, HO U
B MEIUIIMHE, TEXHUKE MUPHOI U BOEHHOI (KaK 60eBbIe
OTpaBJisitollKe BelecTsa). JletasibHas 1032 COBpeMeH-
HBIX OTpaBsOIUX (ochopopraHMIecKUx BeEIIECTB
(VX-ra3snl) cocrapnser 107 mMr Ha 1 KT XXuBOro Beca, 4To
B COTHU pa3 MPEeBBIIIAeT TOKCUYHOCTh KJIACCUUECKUX
HX TIPENIIeCTBEHHUKOB: UTIPUTa, Mon3uTa. Kommuect-
Bo VX, HakoruieHHoro B apceHanax CILA u Poccuu u
MOJIeKAIlero YHUUTOXeHU10, focTuraet S0 Thic. T. DTO-
T'0 JOCTaTOUHO 14 JIeTaabHoro otpasaeHus (10" uesto-
BeK. OT 0e3yMUsi XMMUYECKON BOWHBI YeIOBEYECTBO
0TKAa3aJloCh, a 6e3yMue 9KOTOKCUKAIIMA — BBIOPOCOB B
OKPY>KAloIIyl0 Cpelly OpraHWYecKUX BEeIEeCTB, TyOU-
TEJIbHO JNEWCTBYIOIIMX Ha 3J0POBbE MUJUIMAPIOB JIIO-
nei, TpoaoIXKaeTcs.

HawnGosnee omacHBIMM Cpeay MHOXKECTBA TOKCHY-
HBIX BEIECTB, OOpPA3YIOIIUXCS TIPU TPOU3BOICTBE
SHEPrUM CKUTAaHWEM MCKOMAaeMbIX TOILIUB, MPOU3BOI-
CTBaX XMMUYECKOI, HeTEXUMUUYECKON, METAJUTYprU-
YECKOM, 1EJUTI0JIO3HO-0YMaXXHOUM MPOMBIIIIEHHOCTH,
SIBJISIIOTCS BelecTBa rpyni [TAY (monmvapomatuyeckue
VIJIEBOAOPOABI), U B OCOOEHHOCTH OUOKCHHBI. Oba
9TUX Ha3BaHUs cobuparenabHbie. [pynmna [TAY o6be-
JMUHSIET AECATKU BEIECTB, IJISI KOTOPBIX XapaKTepHO
HaJIMYMe B XUMUIECKOM CTPYKTYpe TpexX 1 Oojiee KOH-
NIEHCUPOBAHHBIX OEH30JbHBIX KoJell (puc. 1). [pynma
JIMOKCUHOB OOBENUHSIET COTHM BEIIECTB, KaxkIoe U3
KOTOPBIX COACPKUT CIEIU(PUISCKYIO TeTePOIINKITIYE-
CKYIO CTPYKTYPY C aTOMaMU XJIOpa B KAYeCTBE 3aMEeCTH -
Teneit (puc. 2).

JlaHHbBIE O Mepax TOKCUYHOCTHU BELLECTBA, XapaKTePUCTHUKAaX
BBIBEJICHUSI TOKCMHOB M3 XXWBOTO OpraHM3Ma MpPUBEIEHbI B
craThe “AHTPOIOreHHas TOKCUKaLMs riaHeTsl. Yacts 17,

COPOCOBCKU OBPA3OBATEJIbHBIN XYPHAT, Ne9, 1998




BbICOKOKaHI.I,eporeHHbIe noavnapomartunyeckue

yrnesopopoabl NAY

BeHs(a)nvpeH

XonaHTpeH
LOunbeHs(a)nmpeH
ManoTtokcuunbie MNMAY

deHaHTpeH

Mepwnex

AHTpaueH

e

MupeH dnyopaHTeH

Puc. 1. Xumnyeckme CTpyKTypbl BELLECTB rPynnbl
nonnapomMaTn4ecknx yriesogopoaos

NOJIMAPOMATUYHECKUE YIJIEBOAOPOAbI

IIpocretimue BemecTBa u3 rpynmsl [IAY — anTpa-
1eH 1 peHaHTpeH (puc. 1). DTu BelecTBa He 001a1a0T
npucymieit apyruMm [TAY kaHueporeHHOW (MyTareH-
HOI) TOKCUYHOCTBIO. TaKMMU SBISIIOTCSI XOJIAHTPEH,
nepuieH, 6eH3(a)nupeH, aubeHsnupeH. Ha done ux
TOKCUYHOCTU KaK HETOKCUYHBIC KBATU(PUILIMPYIOTCS U
BeCbMa TTOXOXUE 10 CTPYKType OeH3IepusieH, TTMPEH,
dayopanTeH. O6pa3syiorcs [IAY B mpolieccax cropaHus
HedTenpoayKToB, yIJIs, IepeBa, Mycopa, ITHIIM, Tabaka,
U YeM HUXKe TeMIlepaTypa B YCTPOMCTBE 1T CXKUTAHUSI,
TeM Oosbiie oopasyetrcs [TAY. OTHOCUTENbHO Majble
KomyecTBa OeH3(a)mupeHa oOHapyKeHBI B acabTe.

Bwmecre ¢ npyrumu mponykramu cropanus [TAY mo-
CTymaloT B Bo3nyX. IIpu KOMHaTHOU TemriepaTtype Bce
TTAY — TBepable KpucTaUIMYeCKue BelllecTBa. Temiie-
paTypbl uX riaBjaeHust 6;1u3ku K 200°C, a naBjaeHue Ha-
CHIIIIEHHBIX ITApOB 0YeHb MaJto. [1pu oxaXkneHur ropsi-
4yiX ra3oB, copepxammux [1AY, BelecTBa 3TU JOJIKHBI
KOHIEHCUPOBAThCS U OcenaTh B 30HE UX BbIOpocoB. Ha
pacCTOSIHUM HECKOJbKUX KUJIOMETPOB OT YTIOJBHOM
TOC nosepxHocTh MouBkI 3arpsizHeHa [1AY. Ho 6ob-
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Puc. 2. O606LLeHHble CTPYKTYPbl BELLECTB rpynmbl
OMOKCMHOB U BbIGPAHHOrO 32 3TasIoH OHKOTOKCUMYHO-
cTn 2,3,7,8-TeTpaxnopambeH300M0oKCHa

mast yacth I1AY yHocuTcs Ha gajabHUE pacCTOSIHUS B
Buae asposoJieit. [IpekpacHbiM agcopoeHToM mist [TAY
ABJSIOTCS caxeBble yacTullbl. Ha 1 cM? caxeBoii mo-
BEPXHOCTU MOTYT pasMectutbcsd (10 monexyn TTAY.
DTO U NMPUBOAUT K TOMY, UTO 3arpsSI3HEHHBII CaKeBbIM
asp0o30JieM BO3IYyX TOpPOAOB COAEPKUT MOPO KoJIMJe-
ctBa [TAY 60iblire, 4eM COOTBETCTBYIOIINE JABIEHIIO
HACBIIIEHHOTO napa 3Tux BeiecTB. O6 OTHOCUTETLHOM
BKJIaJie pa3HbIX MCTOYHUKOB MOXKHO CYUTh MO JAHHBIM
o BeIOpocax 6eH3(a)nmupeHa (B 1/rox) B CLLIA:

Cropanue yrist 600
ITpousBomcTBO KOKCa 200
JlecHble moXapsl 150
CxuraHue OpoB 70

Bxian Bcex xypunbmmkoB CIIIA B obiiee mpous-
BoAcTBO Oen3(a)nmupeHa HeBenuk — 0,05 1/rox. Ho
MHEHME O MaJO03HAUMMOCTHM BTOr0 KOJIMYECTBa CMe-
HUTCSI HA TIPOTUBOITOJIOKHOE Ha OCHOBE IaHHBIX O JIO-
KaJIbHBIX KOHIICHTpasIX OeH3(a)IupeHa:

Bo3snyx cenbckoii MECTHOCTH 0,1—1,0 ur/m*
Topockoii Bo3myx 0,2—20 Hr/M*
Bo3zmayx KoMHaThl, HATTOJIHEHHOM 100 ur/m?

TaOaYHBIM JHIMOM



HexkotopbiM yTenieHreM it HeKypsIIuX, HaXxo/si -
IUXCS B 3TOM KOMHATE, CIIY>KUT TO, YTO BBIITyCKaeMBbIi
KYPWIBLIMKOM TabauHBIH IbIM MEHEee BpelleH, YeM MU
BIbIXaeMbIi. A3p030JIbHbIE YACTHUIIBI TAOAYHOTO JbIMa
¢ aficopOMPOBAHHBIMU HA HUX MOJIEKyJIaMu OeH3(a)mu-
peHa WMEIOT pa3NTu4yHble pasMepsl. JlIa opraHu3Ma
0COOEHHO OITaCHBI YacTULIBI ¢ pa3MepoM 0,5—5 mxM. Ya-
CTHULBI OOJIBLLIETO pa3Mepa 3alePXKUBAIOTCS Ha CJIU3UC-
TBIX TOBEPXHOCTSIX KypUJIBIIIUKA, @ YACTUIIBI MEHBIIIETO
pa3mepa He 3aIepXKUBAIOTCS B JIETKUX. TaKUM 00pazoM,
BBIIBIXaéMBbIl KYPUJIBIIMKOM BO3IYyX YacTUYHO OT-
(unbTpoBaH OT HanboJee BPEIHBIX JTHIMOBBIX YaCTHUL.
OueByaHa 11eJ1IeCOO0PAa3HOCTh ITUPSIINXCSI BO BCEX
CTpaHax 3aIlpeToB Ha KypeHHe B CITy>KEOHBIX ITOMeEIIe-
Husix. Koppensiusa pucka 3abo1eBaHUSI paKOM JIETKHX
¢ ronaMu KypeHusl He TpedyeT nosicHeHuit. Conmepxart-
ca I1AY u B nutbeBoii Bozae. [1lo Hopmam BcemMupHoii
OpraHu3aluy 3IpaBOOXpPaHEHUs TOMYCTUMBIN TIpenes
CONepKaHMs BCEX apOMaTUIECKUX BEILIECTB B MUThEBOM
Boge kaxercst OosibiiuM — 200 Hr/n. Ho ocHoBHoe
MPUXOINUTCS HA HETOKCUYHBII (M0 CpaBHEHMIO C
6eH3(a)mmpeHoM u npyrumu I[TAY) 6enzon. Cogepxa-
HUe ke OeH3(a)peHa B NMTbEBOI BOAE COCTABIISET
0,3—2,0 Hr/n.

Toxcuueckue cBoiicTBa OeH3(a)MupeHa N3y4eHbl Ha
MbIIIIaX: OOHAPYXEHO TMOoIaBIeHNe MOMYJISIIUM 3a CUeT
rubesIn MpU POXKISHUU U YMEHbIIICHUS Beca HOBOPOXK-
NIEHHBbIX XMUBOTHBIX. [lokazaHO, YTO BO3HMKHOBEHUE
PaKOBBIX 3a00JIeBaHUI MMPOUCXOIUT M TIPU MHTAJISIIIUN
U IIpU BBeJIeHUU OeH3(a)IUpeHa C MUILei, a TakKe IIpU
KOHTaKTe ¢ Koxeil. OmHaKO 3T pe3yJIbTaThl IMOTYYeHbI
npu go3ax OeH3(a)MpeHa, B COTHM U TBICIYM pa3
OOJIBIINX, YeM TTI0JTydaeMble JTIONbMU U3 OKpYKalomieit
cpenbl. B atmocdepe ITAY moBosibHO ycToluMBBL. Mx
rnocrerneHHas TpaHchopMalus B UHbIE TIPOAYKTHI MPO-
WCXOJNT MPY B3aUMOJIEHCTBUM ¢ 030HOM (C 06pa3oBa-
HUEM TIOJNIUSINEPHBIX XMHOHOB) W JMOKCHUAOM a30Ta
(IIpoAyKThl — HUTPOOEH3(a)ITUPEHDI, XapaKTEPHBIE BbI-
COKOl MyTareHHOM aKTMBHOCThIO). M3 opraHusma
6eH3(a)MMpeH YaCTUIHO BBIBOIUTCS B HEM3MEHEHHOM
BUIE, a YaCTUYHO OKHUCJISIETCS, NaBas IPOM3BOIHbBIE
(GeHOJIBLHOr0 U XMHOHHOTrO Tuma. HekKoTopbIM U3 3THUX
MPOAYKTOB TaKXXe MPUCYIlla MyTareHHasi aKTUBHOCTb.
[TAY — tunuyHble 3KOTOKCHUHBI. CIOXHOCTD 3allUThI
okpyxamiieil cpensl or IIAY cBsg3aHa ¢ MaJaoCTbIO
KOHLEHTpaIuii 3Tux BellecTB. OMHAKO 3Ta onacHas
MaJIOCTh HECpaBHMMA C MaJIOCTbIO KOHLIEHTPALIUU CY-
MEepIKOTOKCMHOB — BEIIECTB IPYIIIbl JUOKCUHOB.

FPA3HAA OIOXXKUHA

Taxk Ha3BIBAIOT rpyIIIy U3 12 TOKCHYHBIX XJIOpOpra-
HUYECKUX BEILIECTB, UCTIOJIb3yEeMbIX KaK OMOJIOTrMYECKU
aKTHBHBIC BEILIECTBA B CEJILCKOM XO3SIMCTBE, TEXHUKE
WJIX TIOTTaal0IIMX B OKPYXKAIOIIYIO Cpey KakK TPpUMech
K IpYTMM BellecTBaM. Bce 3Tu BeliecTBa — TOJTOXUTE -
JIM, OH XUMUYECKM YCTOMYUBBI B YCIOBUSIX OKPYKalO-
weit cpenbl. C 9TUM CBSI3aHO €llle OJHO Ha3BaHUE —
“pops” (oT aHTJ1. persistent organic pollutants). B rpsiz-
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HYIO TIOKWHY BXOJSIT BEIIECTBA, U3BECTHBIE MO TOPTO-
BBIMA HamMeHOBaHMSIMUA JMHAaH, jgantpeH, JJT, a
TakKKe TPU TPYMIIBL BEIIECTB ¢ 0000IIEHHBIM Ha3BaHU -
eM “muokcuHbl” (). X cTpyKTyphl IpecTaBaeHbl Ha
puc. 2 (B paMKe MpuBeneHa cTpykrypa 2,3,7,8-tetpa-
XJTOpANOEH30IMOKCUHA, HanboJIee TOKCUIHOTO U3 BCeX
CHMHTETUYECKMX BellecTB). MMeHHo aTa rpymmna I omac-
Ha JUISl BCeX MOTPEOSIONIMX KUCIOPOJ OpPraHU3MOB
TUIAHETHI.

[AVoKCcUHbI

OObenMHEHNEe XUMHWYECKU PA3IMIHBIX BEIIECTB B
OITHY TPYIIITY OTPENeTMIOCh KaueCTBEHHBIM CXOICTBOM
HUX TOKCUYECKUX CBOMCTB — UX IMOJMTOKCUYHOCTHIO.
JnurenbHoe Bo3neicTBre [ B HUMTOXHBIX KOHLIEHTPa-
LIUSIX TIPUBOIUT K POCTY OHKOJIOTMUECKHUX 3a00jeBa-
HU, THOEIN IUIOAA B MaTKe, POXICHUIO AeTel ¢ pu3n-
YeCKUMU U MICUXUYECKMMU YPOICTBAMU, K CHUKEHUIO
u notepe umMmyHuteta. [lociieaHee najo OCHOBaHUE
ISt GPOCKOTO Ha3BaHUST TOKCUKAINY [ — XUMUYEeCKUIA
CIIN/J. HenaBumue uccnenoBanus B CILA BreigBman
ellle OJMH BUA TOKCUKaLMU /] — moTepio pepTUIbHOCTU
My3KcKol criepMbl. CeromHst 0koio 20% aMepuKaHCKUX
ceMeif He MOTYT UMeTb aeTeit, a K XXI BeKy, ITo TporHo-
3y, 3TO 4MCI0 MOXeT Bo3pacTu 10 50%. Camas nerkas
¢opma Tokcukauuu Il — noreps CnocOOHOCTHU K JIU-
TeJbHBIM (U3MYECKMM U YMCTBEHHBIM ycuiusiM. B
0CcO0OOM TIOJIOXKEHUU HaXOmITCs AeTh. X ToKcUKalus
JI HaYMHaeTCs C TIePBOTO II0TKA MaTEPUHCKOTO MOJIO-
Ka. B Mojioke kopmuinil coaepxanue Il cyiecTBeHHO
OoJibliie, YeM B KOPOBbeM (Y KOPOB JIaKTalldsl — HeIpe-
PBIBHBIN Tpoliecc). PactBoprMocTh [ B HEMOJISPHBIX
yoiesopoponax B 10°—107 pa3 Gosblie, ueM B Boie. B
OopraHuM3Me MO3TOMY MPOUCXOIUT KOHIIEHTPUPOBAHUE
JI B XKMpPOBOI1 TKaHM, OTKY/A B Iepuo JakTauuu [l me-
pexonsiT B MoJioko KopMmuniiel. Conmepxkanue 1 B Mo-
noke xeHmuH CIIA u Poccun nmpuMepHO 0IMHAKOBO
U B HECKOJIBKO pa3 MeHbllle, yeM y XeHIIuH FKOxHoro
BretHama. DT1oT dakt — maMath o 130—170 xr I, co-
NepXaBIINXCS KakK Majias IpUMech B 52 ThIC. T “OpaH-
XeBOro peareHTa” — nedojMaHTa, paclbUICHHOIO ca-
MojieTamMmu amepukaHckux BBC Ha Jeca B xome
BbeTHAMCKO# BoMHBI 1962—1970 romax. MiMeHHO T0-
CJIEICTBUS 3TOW BOWHBI MPUBEJN K TOHUMaHUIO TPO3-
HOi onmacHocTH JI IUTsT BCero 4yejoBeuecTBa.

IMokazarenbHa AMHAMUKA POCTA YYBCTBUTEJIBHOCTH
aHAJTMTUIECKMX METOIOB OTpeneieHus [ B pa3IMuHbIX
obobekTax. 3a 20—25 JeT YUCI0 AOCTYITHBIX OIpeae-
JIeHU10 yacTull [l CHU3UIIOCh C ECSITKOB HA MUJUTMOH
o “INTYK” Ha TPWIIMOH YacTull [-conepxkariero oob-
€KTa, TO €CTh YyBCTBUTEIBHOCTb aHajM3a BO3pocia B
0107 pa3. IIpoBoAAT Takue aHATU3bI METOJOM XPOMATO-
Macc-CMeKTPOMETPUN BBICOKOTO paspeineHus. Crtou-
MOCTb OIHOTO aHaju3a COCTaBJIIET MHOTHUE THICSUU
py0Ieii; HanboJiee TOPOT aHAIN3, B KOTOPOM OIIpeIes-
JOTCSl KOHLIEHTPallMM KaXIOTo M3 TOKCUYHBIX [I cpenu
BEILIECTB 3TOM IPyMIIbl, a UX HeMao. Tak, st xjaop3aMe-
IIEHHBIX AMOEeH30(ypaHOB CYIIECTBYIOT 135 BelecTs,
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coliepxKalrx OT OJHOTO 10 BOCbMU aTOMOB XJiopa, 3a-
HUMAIOIIUX Pa3JIMYHbIe TTOJIOXKEHMS B MOJIeKye. Beex
ke xjop3ameltieHHbIXx JI HacuuthiBaetcs 419. Cpeau
HUX TOKCUYHBI 28, KOHLIEHTPALlMU KOTOPBIX U HAZIO OT-
penensaTh B CMECH, ColiepKallieil ¥ TOKCUYHbIE M HETOK -
CHYHBIe XJTopripousBoaHbie [I. KoHIleHTpamms mocien-
HUX TPU BTOM MOXKET Ha HECKOJbKO TOPSIIKOB
MPEBBILIATh KOHLIEHTPalXiO TOKCUYHbIX 1. JnuHy my-
TH, TIPOIICHHOTO aHAIMTUKAMHU, XapaKTepru3yeT HoMep
metoma — 8280. [Imsg xapaKTepHUCTUKUA TOKCHIHOCTH
aHaIM3UPYEeMOro obpasiia MCIOJIb3yeTcs ITKajla TOK-
CUYHOCTH.

TOKCUYHOCTb PA3JIUYHbIX [
N NCTOYHUKU UX OBPA3OBAHUA

[To mokazaTesito OHKOTOKCUYHOCTH HauboJiee ora-
CeH TIpuBeneHHbI Ha puc. 2 2,3,7,8-TX]I/, KoTopslit
U1 ObUI BBIOpaH 3a e€OMHUILY [JISI TTOCTPOEHUS ILKAJIbI
ToKcuyHOoCcTU ocTaibHbIX . Tak, y 2,3,7,8-TeTpaxiiop-
nrbeH3odypaHa OHKOTOKCUMYHOCTh B 10 pa3 MeHbliie,
yem y 2,3,7,8-TX1. CoOTBETCTBEHHO €T0 TOKCHY-
HOCThb, BBIpaXX€HHAas B SKBUBAJEHTaX TOKCHUYHOCTH
(OT), paBna 0,1. Takas mkana npocrupaercs ot 1 10 0.
AHanu3 obOpaslia JaeT KOHIeHTpauuu Bcex [, a ero
cyMMapHasi TOKCUYHOCTb T ornpenesnstoT Kak

T= Z[H]I[ST]I

Conocrasinenne DT mokaspiBaeT, 4To B 1ieJoM DT
JUOKCUHOBBIX 00Jblie DT pypaHOBBIX U MHOTO 0OJIb-
me DT oubeHMIOBHIX XIopHpou3BogHbIX. Comepxka-
HUE K€ 3TUX BEIIECTB B OKPYKAIOIIEH Cpe/ie U COOTBET-
CTBEHHO B aHAJIM3UPYyeMbIX 0Opa3liax oopaTHoe:

[XB®] > [XOB®] > [XABI].

DTO HEpaBEHCTBO CTOJIb BEJIMKO, YTO OOBIYHO B aHAJIU-
3ax Ipo0O OOJIbIINI BKJIa B CYMMapHYIO TOKCUYHOCTh T
MPUBHOCST MOJUXJIOPOUDEHUIIBI.

CunbHoe nipeBbilieHre [XB®] onpenensiercst TeM,
YTO MOJUXJIOPOUMPEHMIBI — 1IeeBOM MPOAYKT XUMUYE-
CKOI TTPOMBIIILIEHHOCTH. VX MCIOJIB3YIOT KaK 100aBKY
K TpaHC(OPMATOPHBIM MacjaM, KaK THAPaBINYECKYIO
KUAKOCTh, TETJIOHOCUTENb, XUAKOCTh IS MOIIHBIX
KOHJeHCaTopoB. MacIiitad Mmpou3BOACTBA — COTHU Thl-
csi4 ToHH B rog. [1pu atom He MeHee 30 ThIC. T y2Ke Iora-
J10 B okpyxatoliyto cpeny. [1Xb o6HapykeHbI 1 B IeCKax
Caxapsl, B ApKTUKe 1 AHTapKTHKe. XJI0p3aMellleHHbIC
I1OEeH30IMOKCUHBI M 1MOeH30(]ypaH He IPOU3BOISITCS,
a obOpa3syloTcsl Kak HexesaTeJbHble MPUMECH B KOJIU-
YecTBax, U3MepsieMbIX JIJII pa3HbIX CTPaH AeCATKaMU—
ThICSTYaMU TpamMMoB B rof. ITo maHHbIM 3a 1996 rom,
cyMMapHbIid BeIOpoc [, BeipaxkeHHbI# B DT, B CILIA co-
crapisier 10 xr/roa. TlosioBMHA 2TOro KoJauyecTBa
MPUXOJUTCS HA MycopocxKuraTesbHbie 3aBoabl (MC3)
M CXMUTaTean MeauiuuHCcKuX orxonoB (CMO). Bkiamer
B CyMMapHBbIi BEIOpOC I M3 3TUX UCTOYHMKOB IIPAKTH-
YeCKU OIMHAKOBBI, XOTsSI MAcChl CXKUTAaeMbIX MaTepra-
JIOB pa3IMYHbI. TBEPABIX OBITOBBIX OTXOMOB (KapTOH,
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OyMara, UIIeBbIe OTXObI, IJIACTUKOBBIC U3NEIHS, pe-
3uHa) Ha M C3 cxuraercst (120 MJTH T B TozI, a MEIUIIMH-
CKUX OTXO0B — B 6—7 pa3 meHblIiie. Ho B METULIMHCKIX
OTXO/IaX HaMHOTro O0Jbllle TUTACTUKOBBIX W3IENNi,
NpenMylecTBeHHO 13 nomuBuHwIxnopuia (C,H;Cl),.
IMoutu 57% Beca aTOro MaTepurasa MPUXOIUTCS Ha XJTOP.
[Ipu cxxuranum nonuBUHWIXI0pUAa oopasyercss HClI

(C,H,Cl), + 0, — 2nCO, + nH,0 + nHCl,

(urypupylomnmit Kak KOMIIOHEHT B paBHOBECHOM TIpe-
BpamieHuu Jlukona

4HCl + 0,<—= 2H,0 + Cl,

IToBbIllIcHHAsT TeMIiepaTypa, HaJlndue opraHudec-
KUX, XeJaTeJIbHO apoOMaTUIeCKHUX BEIIeCTB U XJIopa —
YCJIOBUSI, B KOTOPBIX IporcXoauT oopazoBanue /. [1pu
npuHsaToi Ha MC3 temnepatype 850°C J1 cropaert, HO
YaCTUYHO 00Opa3yeTcsl BHOBb MPH MTOHMKEHUM TeMITe-
parypsl orxonsiux razoB. B CIIIA, kak u B cTpaHax
3amnagHoii EBporibl, 0macHOCTb AMOKCMHOBOI TOKCU-
Kauuu oco3HaHa. [IpuHATO pelieHUe O JUKBUAAIIUKA
6osee Teicsun 13 6700 HYHKIIMOHUPYIOIIMX CXKUTATe-
Jleli MeIWIIMHCKUX OTXOmoB. Bemercss kammaHus 3a
COPTHUPOBKY OBITOBBIX OTXOMOB, OTAEJIEHUE MJIacTMAaC-
COBBIX U3IeUiA Ha cTanuu opMUpoOBaHUSI Mycopa. B
[IIBetn — MUPOBOM JHIEPE B OXpaHEe OKpyKalomiei
cpenbl — OBITOBasl COPTUPOBKA Mycopa MPaKTHUKYETCS
yXe MHorue roasl. [lopasuteabHbl pe3yabTaThl 00pbObI
¢ Beiopocamu [ B Hunepmangax, roe MC3 Takske ObITI
OCHOBHBIM UCTOYHUKOM BbIOpocoB /1. B 1990 romy satu
BbIOpOCHI cocTaBisuiv B OT 412 r/roa. Ctousiias M-
JIMapbl A0JJIAPOB PEKOHCTPYKIIMSI 3aBOJOB — OCHAIIIE-
HME UX OYUCTHBIMU COOpYXeHUsIMU (amcopbuus [ Ha
mupotOPHBIX YIISIX) — MPUBEIA K CHUXKEHUIO BHIOPO-
coB B 1996 rony 1o 4,1 r/ron. Eme oquH criocod cHuxke-
HUs oOpazoBaHus [ mpy YHUUYTOXEHUU Mycopa — €ro
rasuuKkanus M CXUTaHUue OOpas3yIoIIUXCS TOPIOYNX
ra3oB C YTWJIM3alel TBEPAbIX M XWIKUX OTXOIOB. B
Poccunt ocHOBHBIM UCTOYHUKOM oOpa3oBaHus [ saBis-
I0TCS1, TTO-BUIUMOMY, TIPEANTPUSITUS XUMUYECKOIN Mpo-
MBIIIJICHHOCTH U LIEJUTIOI03HO-0yMak Hble KOMOMHATHI,
Ha KOTOPBIX TIPUMEHSIIOT XJIOPHYIO OTOEJKY LIeJITI0NO0-
3b61. Ctounsbie Boasl LIBK comepkaT nmonuximopanbeH30-
¢ypanbl. 3aMeTHYI0 100aBKYy K BblOpocam [l B aTMo-
chepy npuBHOCAT paboTatonive Ha yriie TOC u iecHbIe
noxapsl. O61Iee KommaecTBo BEIOpocoB I B Poccuu He
YCTaHOBJIEHO, HO, BEPOSITHO, U3MEPSIETCS NeCATKaMU
KujgorpaMMoB B roxa. OcyllecTBieHWe IPOrpaMMbl
CTPOMTEILCTBA MYCOPOCKUTATEIbHBIX 3aBOOB B MOCK-
BE U APYTMX KPYITHBIX TOPOMAX MPUBEIET K OBICTPOMY
pocty 3arpsi3HeHUsI [ 3TUX TOpOIOB U OKpecTHOCTei. 1
JIMIIb C TIOCIEAYIONIMM POCTOM YHMCia TaKUX 3aBOJOB
MPOU30MIEeT 3aMETHOE YBeJIMUEHUE OOIINX BEIOPOCOB J1
B oKpyxatomryio cpexy B Poccuu. O Jl-cutyaruu B Poc-
cum B 1990 rony B noknane TocynapcTBeHHOI KOMUC-
CUM OBIJIO CKa3aHO Creayloliee:

“Cpennsisi niponokuTesibHOCTh Xu3Hu B CCCP
MEHbIIIE, YEM B BEAYILIMX CTpaHaX MUpPA. YBEIUUWIOChH
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YUCJI0 OOJIBHBIX C BITEPBbIC YCTAHOBIEHHBIM TUAarHO30M
HOBOOOpa30BaHUIl. YCTAHOBJIEH 3HAYMTEJBHBIN POCT
cnenu@uuecKux auieprudyeckux 3a0oJjieBaHUM, CBSI-
3aHHBIX C XMUMUYECKUM U OMOTEXHOJIOTMUECKUM 3a-
rpsi3HeHUEeM aTMochepHOro Bo3ayxa. BbI3bpiBaeT oco-
Oble OIMACeHUsI COCTOSIHME 3I0POBbSI MOAPACTAIOIIETO
nokosneHus. Ilo gaHHBIM 00CHIenOBaHMsI, aOCOIIOTHO
3IOPOBBIE IIKOJIBHUKHM COCTaBISAIOT He 6oee 20%, a B
crapuinx kiaccax — 14%. B HeckoJIbKO pa3 BO3pOCIO
KOJIMYECTBO BPOXICHHBIX YPOICTB. Bo3pacraeT uuncio
cllyyaeB CIIOHTAHHOTO MpEeKpalleHUsI 6epeMEHHOCTHU.
Tenodona cTtpansl HaxoauTcst B oracHocTu. Hemocra-
TOYHOE BHUMaHME K MpobiieMe TMOKCUHA CITOCOOCTBO-
BaJIO UYPE3MEPHOMY Pa3BUTHUIO TEXHOJIOTUIA, TTOCTABJISI-
IOIIMX JUOKCUH B TIPUPO.LY, 3aKYITKAM HECOBEPIICHHBIX
TEXHOJIOTHI 3a py6exkoM. DTO IIPUBEJIO K 3arpsSI3HEHUIO
TOKCUYHBIMU BEIIECTBAMM OOJIBILIMX TEPPUTOPUIL B ar-
PapHOM CEKTOpe U MOSBIECHUIO JUOKCUHOB B MPOIYK-
Tax MUTAHMSI, 3arpSI3HEHUIO BOJOEMOB U BbIOpocam
3TUX KCEHOOMOTHUKOB B BO3YILITHOE ITPOCTPAHCTBO”.

3a npoienuiee ¢ 1990 roga Bpemsi cutyaiust Bpsil
Jn yaydiuiaack. B koniie 1995 roga 66110 TPUHSTO MO-
craHoByieHUe TipaBuTesbcTBa Nel1102 “3amura okpy-
JKaloIIel cpebl M HaceIeHUS OT IMOKCUHOB M TUOKCH-
HOMOJOOHBIX TOKCHKaHTOB Ha 1996/97 rompi”. O
pe3yabTaTtax peajqu3aluu 3TOH MporpaMMbl TOBOPUTh
MPEXIEeBPEMEHHO.

nonyBbIBEAEHUE U NMONYNPEBPALLEHUE [

BriBeneHne Hem3aMeHeHHOTO [] M3 opraHM3Ma mpo-
HMCXOINT B OCHOBHOM B pe3yJIbTaTe MoYeuHOU puiabTpa-
MU, MeMIeHHOCTh TAKOTO CAaMOOYMILIEHMSI CBSI3aHa C
TeM, 4TO TMoAaBIsA0IIas YacTh J| CKOHIIEHTpMpOBaHa B
KMPOBBIX TKAHSIX OopraHu3Ma. OTo 0oJjiee JaOuIbHAsI
dopma ynepxkaHus, 4em, HalpuMep, CBUHIIA B KOCT-
HOM CKeJIeTe C # s = 20 JieT, TeM He MeHee £, ;= (1-3) ro-
na ms [IXAD, (3—8) ner mnst TIXAA n 010 et mist
XBb®. Toro xe MaciTaba HHGpPBI XapaKTepu3yIoT T0-
JynipeBpalieHue [ B oKpyXarolei cpefe: UIsl BOTHBIX
Il — comepxaliyx B3BECEH U NOHHBIX OTIOXEHUH f) 5 =
=2ronau f s = 20 et n1a [ B mousax. Hu B mousax, Hu
B BOIHOI cpelie He TPOMCXOIUT MUKPOOMOJIOTUYECKOTO
okucieHus J, Tak Kkak I — TOKCHH IJIsI BCeX a3pOOHBIX
OpraHu3MOB, BKJIIOYasi U MUKPOOpraHu3Mbl. [TombITKa
MCKYCCTBEHHOM CeJIEKLIMM MUKPOOPTraHU3MOB, MUTAIO-
muxcs 1, yenexom He yBeHuUasnach. PaspyiiieHue — nex-
JiopupoBaHue I TIPOMCXOIUT JIMIIb TOA JAEeHCTBHEM
Y®-cocrapisiionieil COTHEYHOro cBeta. B UCTMHHOM
pacTBOpe B OpPraHMYEeCKOM pPACTBOPMUTESE M Tra30BOi
(ase f,; u3MepseTca JecaTKaMu MUHYT. OHAaKO BbI-
OpoieHHBIe B aTMochepy I, Kak 1 coeanHEHUs TPyI-
sl [TAY, npodyHo ancopOUpyIOTCs Ha YacTULIAX CaxHu,
rymMyccoepxXaliux mbuieBbIX yactuliax. [1pu atom ¢o-
TOCTOMKOCTH JI Bo3pacTaeT HaCTOJIbKO, uTo /I ycrieBaeT
MPONYTEIIeCTBOBATh C adPO30JbHBIMU YacTULIAMU Ha
0OJIBIIIME PACCTOSIHUSI U OCECTh Ha MOBEPXHOCTh MOYB
HepazpymuBinumucs. @oronHakrrBauus I mpoucxo-
IWAT HE TIPU JIIDOOM OTPBIBE aTOMOB XJiopa. Tokcuu-
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HOCTb TepsieTCs JIUIIb TIPU HapYHIEHUU 11eJIOCTHOCTH
XapaKTepHON TSI TIPUBEIEHHOW Ha PUC. 2 CTPYKTYPHI
2,3,7,8,-TeTpaxIopauOeH30IMOKCUHA, TPYIIIIMPOBKU U3
YeThIPEX aTOMOB XJIopa. B KaxaoM 13 28 TOKCUYHBIX []
Takasl Wiu moaoOHas TPYyIIMpoBKa MpUCyTCTBYeT. Ee
HaJImIue ompeaessieT MPOYHYIo CBs3b [l ¢ Tak Ha3biBae-
MBIM Ah-perienTopoM — “nocagoyHoi IUIOIAaKoi” Ha
0OEeJIKOBOM MOJIEKYJIe, OTBETCTBEHHOM 3a aKTHMBAlIUIO
apoMaTH4ecKux yriaeBoaoponoB (Aromatic hydrocar-
bons). Komrmiekc [l ¢ Ah, B3auMoneicTBys ¢ reHeTu4e-
CKMM amnmapaTtoM KJIeTKM, BBI3bIBa€T WHTeHCU(DUKa-
LIMIO CUHTE3a OJHOTrO U3 (PePMEHTOB LM OKUCIEHUS,
MOHoOOKcUreHa3bl. O6pa3zoBaHue kKomruiekca [l ¢ aTum
(epMeHTOM MPUBOAMT K M3MEHEHUIO MeXaHHW3Ma €ro
neiictBus. OKucieHue, mpoTeKaloliee B Hopme 6e3 00-
pa3oBaHUsl CBOOOMHBIX PAAUKAIOB, CMEHSIETCS MeXa-
HU3MOM CBOOOJHOpaAWKaJIbHBIM CO BCEMU Hebjaro-
TIPUATHBIMU TTOCJIEACTBUSIMU JIJISI OPTaHU3Ma.

CKOJIbKO MOXHO TOro,
YEro HENb3A BOOBLUE

st J1 He cyiecTByeT Takux HopM, Kak 11K, — st
BelllECTBA TOKCUYHBI TIPU JIIOOBIX KOHIEHTPALIUSIX, Me-
HSIIOTCS WML (DOPMBI TIPOSIBIIEHUS [1-TOKCUKAIIUK Op-
ranu3Ma. IToka Kak OCHOBHOI MPUHST MOKa3aTeslb OH-
korokcuuHoctu . Pacuet JICJI-m0ImycTMOl CYyTOUHOM
ITO3bI BEJETCS TaK, YTOOBI 3a 70 JIET KU3HU B OPraHU3M
noctyruno He 6ombire 2 (1072 mr ] unu 107! r/Kr neHb.
[TpuHSATO, YTO MPU STOM YCIOBUM MHAMBUI HE TTOIOJI-
HUT TPYIIy PUCKA 110 PaKOBbIM 3aboneBaHuAM'. B Ha-
crosiiiee Bpemst B CIIIA mpenaraercsi 3a OCHOBY TIpH-
HATh TI0Ka3aTelb WMMYHOTOKCMYHOCTH. [lpu 3Tom
JC/I 6ynet moHukeHa B COTHM pa3. [1oka xxe Hakarim-
panue JCJ = 107" r/kr aens [70 xr = 7 (107" r/nenn
MPOUCXOJUT B Pe3yJIbTaTe CPeIHETO pallioHa TUTaHWS.
HMIMeHHoO ¢ TuIieit, a He ¢ BOJOM WJIM BO3IyXOM IToIaia-
10T B OpraHu3M OCHOBHbIE KoiinuecTBa . ConepkaHue
JI B TIUILIEBBIX MPOAYKTAX OINpeaesseTcsl TIIaBHbIM 00-
pa3oM ux xkupHocThlo. bonbiiie Bcero conepxanue 1 B
JKUPHBIX COpTax puIObI U Msca, Maciie, chipax. Jomyc-
TUMBble KOHLIEHTpaluu I B 1MoYBe, BOie OTYACTU OPU-
EHTMPOBaHbI Ha puBeaeHHYIO BennunHy JICJ1, a oTua-
CTU — Ha CTETeHb yXe TOCTUTHYTOM 3arpsi3HEHHOCTH.
Tak, B CIIA, Iepmanuu, MUtaaum HOpMaTUB IJI BOIBI
(1-5) 0™ r/n, B Poccuu 2 07! r/n. 118 cenbcKoxo-
3giicTBeHHBIX TouB (1078 r/KT, 1714 OYB, HE NCTIOJB3Y-
€MBIX B CEJIbCKOM X03siicTre, — 10 107 r/kr (8 CIIA).
Tl Bosoyxa HacesieHHbIX MecT (2—4) 007 /M3, B Poc-
cuu B 50—100 pa3 6osbiie. He cienyer Tak yk ceToBaTh
I10 TTIOBO/IY 3aBBIIIIEHHBIX B IECITKU—COTHU pa3 HOPM B

'B Ne8 “Copocosckoro ObpazosarenbHoro JKypHana” 3a
1997 ron ony6nukoBaHa cratbst [LK. BynHukoBa o nuok-
cuHax. Tam kak JCJI npuBeneHa uudpa 10 Hr/Kr geHb =
= 1078 r/kr neHsb, To ecth B 1000 pa3 GoblIas, 4eM JeHCTBH-
TesbHas. [1py Takoit HopMe oracHas o paKy KOHUEHTpaLs
J1 B opranusme Hakonuiach Obl 3a 20 aHeit. Lludpa 10 Hr/kr
(urypupyer B HOPMATHBHBIX JaHHBIX KaK MpeaesibHast s
CeJIbCKOXO351ICTBEHHBIX MTOUB.

COPOCOBCKUIN OBEPA3OBATE/IbHbIN XXYPHAT, Ne9, 1998
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Puc. 3. KombuHaLmm AMOKCMHOB 1 ApYyrnx hGakTopoB
HeraTMBHOro BO3LAENCTBMS Ha OpPraHnu3m, OJisi KoTo-
pbIX 0OHAPYXEHO siBNieHMEe cuHepruama — addekta
BO30ENCTBUA, NpeBbllalowero cymmy 3adphekTos
BO3OENCTBUSA KaXA0ro n3 ¢pakropos

Poccun. C onHOI CTOPOHBI, HOPMUPOBATH MPUXOAUT-
csl “OT HOCTUTHYTOTO”, a C APYroil — He Hamo 3a0bI-
BaTh, UTO, KaK YKa3bIBaJIOCh BhIIIIE, OCHOBHOE KOJTUYEe-
cTBO /I momagaeT B OpraHMW3M He C BOAOK M BO3IYXOM,
a ¢ muuieit. Koneuno, cBs3b Mexay conepxkanueM J B
9TUX 00BEKTaX €CTh, HO, K CYACTBIO JJISI POCCUSH, HE
JIMHEWHaA.

B 3akiioueHue ciieayeT ckKazaThb O MaJOMPUSITHBIX
HaOmoaeHusaX 3PdeKkra cMHepru3Ma — TOKCHYECKOe
neiictBue [ U APYrMX SKOTOKCMHOB MOXKET OKAa3aThCS
OoJsblIe CyMMBI MX OeiicTBUs. IlepeyeHb BepOSITHBIX
CHHEPTUCTOB IMPEACTaBICH Ha pUC. 3.

HauGonee mosHasi B pycCKOSI3BIYHOM JUTEpaType
nHbOopMaIKsI 0 IUOKCUHAX comepxutcs B [4]. Haubo-
Jiee TIPUBJIEKATEIbHBIM 1O (hopMe U3JTOKEHUS U CBEXe-
CTU MaTepualioB SIBJsIeTCSl u3aaHue [5], pazociaHHOe
o OMOIMOoTeKaM Bcex “3eJieHbIX” opranu3anuii Poc-

MYPMAJIb A.l. AHTPONOIrEHHASA TOKCUKALUA NNAHETDI. Yactb 2

cun. Jlokropa xumudeckux Hayk C.C. KOdura aBTOp
Oyaromaput 3a 0OJIbIIYI0 MH(GOPMAIITMOHHYIO MTOMOIIb
10 MpobJeMe TMOKCMHOB U HAlEeTCsl, YTO MaTepraIbl
CTaThM CTAHYT U3BECTHBI YYEHUKAM HAILIUX IIKOJ, TEM,
KOMY TIPEICTOUT XXUTh U TIPETSATCTBOBATh AaJIbHENIIICH
TOKCUKAIIY TUTAHETHI.
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