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BBEJIEHHUE

Cpeay KOMIIEKCa HeraTHBHEIX BO3AEHCTBMH Ha OKpY-
KAKWYIO CPely M 310POBbe YeJIOBeKa 0c0ob0e MecTo 3aHH-
MalT XHMHWYCCKHE BELIECTBa H UX COSAMHEHUS (ﬂmlee —_
BCLLIECTBE!), LIHPOKO HCMOJB3YEMBbIE B ITPOMBILLIEHHOCTH,
CeTIbCKOM XO3AHCTBE M APYruX chepax SKOHOMUKH, a TAKKe
B OmTy. B HacTosmee BpeMs W3BecTHO Donee 11 MAH XH-
MHYECKHMX BELIECTB, M3 HUX IIMPOKO NMPOU3BOIUTCA M MC-
rnoib3ayercs cebiile 100 Thic.

Boane#cTBMe XMMHYECKHX BEUIECTB CIIOCOBHO BHI3bI-
BaTh MpPaKTHYECKH BCe M3BECTHBIE MATOIOrHYECKHE Mpo-
Lecchl U cocToaHus. [Ipuuem o Mepe yriybraeHus U pac-
IIMPEHUST 3HAHHI O MEXaHM3MAX TOKCHYeCKOro neicTBHA
BELIECTB HA YeJOBEKA BBISIBIAIOTCA BCE HOBbIE BUIBI He-
GnaronpuATHLIX 3pPeKTOB: KaHUEPOreHHOe, MyTareHHOe,
HMMYHHO-TOKCHYECKOE, alleprH3nupyollee H ap.

1. BPEJIHLIE XHMHYECKHE BEIIIECTBA
H 30HbI HX BJIMAHUA

TMonaTHs W onpenenenus. BpeaHbiM Ha3bIBaeTCsS XUMH-
Yeckoe BELUEeCTBO, KOTOpOE NPH KOHTAKTE C OpPraHH3MOM
Ye/IOBEKA MOXET BBI3bIBATL TPABMBI, 3a00/IEBaHUs HIH OT-
KJIOHEHUS B COCTOAHWH 300pOBbA, 0OHApY:KKBaeMble CO-
BpPeMEHHBIMH METOJAMH KakK B IPOLECCE KOHTAKTA C HHM,
TaK H B OTHANEHHbIE CPOKM XH3HHM HACTOSIIEro u rnocnie-
nylowux nokoiaeHui (FOCT 12.1.007—76).

ToRCHUHBIMH HA3BIBAIOTCS XUMHUECKHE BEILIECTRA, MMOCTY-
TaKllMe B KOIHYECTBE M KAyeCcTBE, HE COOTBETCTBYIOLUHX
BPOKIEHHBIM MM NPHOGpPeTeHHBIM CBOMHCTBAM OpraHu3Ma,
M MO3TOMY BBI3BIBAIOIINE HErATHBHBIE PEAaKIIMH, HECOBMEC-
THMBbIE ¢ HOPMANBHOMH JKH3HENEeATEILHOCTBIO OPraHU3MA.

ToKCHYHOCTE — CMOCOGHOCTH XMMMYECKHUX BELIECTB B
OTHOCHTEJIBHO MaJlbiX KOJIMYECTBAX BbI3BIBATH HAPYIUEHUE
HOPMaNbHOH KM3HeNesTeILHOCTH M NIPHBOAHTE K fIPEXo-
HNAMMM MW CTOHKHMM TTaTONOrHYeCKHM H3MEHEeHHsIM B Op-
raHu3ame.

OIHHUM W3 LEHTPalbHBIX MOHATHE TOKCHKONOIMH —
HAayKH O BPEIHBIX BEIIECTBAX — SBNACTCA MMOHATHe O fAle
(CHHOHMMBI: BpeIHOE BELIECTBO, TOKCHH, TOKCHKAHT, TOK-
CHHHOE BEILIECTBO, KCCHODHOTHKY).

SmoM HA3LIBAETCS BEILECTBO, BBI3bIBAMOLIEE OTPABIEHHE
WIIH CMEPTh TIPH NMONAJAHUHM B OPTAHU3M B MATOM KOJIM-
yecTse. YeM MeHblUee KOIHYeCTBO SIa BEI3LIBAET OTPABIIC-
HHE M CMEPTh, TeM BBIILIE €r0 TOKCHYHOCTD.

B ponu fna MOXeT 0Ka3aThesl MPaKTHYecKH Jiofoe Be-
LIECTBO, MONABIIEE B XXUBOH OPTAHH3M B KONHUYECTBE, CMo-
COOHOM BBEI3BATE HapylleHHe ero dyHKuuonuposauud. 1o
aToMy nosoay eite [Tapauensce (1493—1541 rr.), sHaMeHU-
TBIH Bpay cpefHeBeKOBbA, Mucal: "Bee ecTh A1, U HHUTO He
JIMUIEHO TOKCHYHOCTH". OHO M TO XK€ BEIIECTBO MOXET
OBITE SIOM, JIEKAPCTBOM WM HEOOXOAMMbBIM JUTSI KM3HK
CPEICTBOM B 3aBMCHMOCTH OT eT0o KOJNHUecTRa (f03bl) U yC-
JIOBHH B3aMMOIECHCTBHS C OPraHH3IMOM.

HanpumMep, B 3aBUCHMOCTH OT [103bl [T0-PasHOMY Jeii-
CTBYIOT HA OPTAHHU3M CcOefNWHEeHHS Xpoma. BelcoxHe KOH-
LUEHTpaUUH XpOMa B BO3JTYXe MOTYT NPUBOAHTL K paKy Jer-
Kux, BpoHXOB, BEPXHUX ALIXATEAbHBIN MyTeit. CoennHeHns
Xpoma (0COBEHHO HIECTHRANIEHTHOrO) OKA3KIBAIOT pazipa-
Karoulee NeHCTBHE HA KOXY, BbI3BIBAIOT NEPMATHTEI M 9K-
3eMbl. MMeloTCA cBeneHust 0 MyTare HHOH OmacHOCTH XpoMa

M BIIMAHHH €r0 Ha PeNpoIyKTHBHYIO (DYHKILHIO W pasBHTHE
amMBpHoHAa.

B To Xke Bpemsi XpoM — GMONOTHYECKH aKTHBHBIH 371e-
MEHT, BXOAALIMH B cOCTaB PepMEHTOB, YHaCTBYET B BAXKHBIX
3BeHbAX 0OMeHa BellecTB. CpeldHecyTouHas (hH3Konoruye-
cKasi MmoTpeOHOCTE B3pOCTEIX JIIOASH B XpOMe COCTaB/seT
150...200 mxr. [Ipy Hegocratke XpoMa HabnrogaeTcs OTCTa-
BaHHEe B POCTE, COKpallleHHe NMPOJOJIKHUTENLHOCTH KHU3HH,
OTMeyaeTcs MopaxkeHHe pOroBHLbI, HapyllaeTes 00MeH yI-
NEBONOB M OeNKOB.

IMonobHo XpoMy, 30HBI OTPHMUATENLHOIO M ITONOKH-
TENLHOTO MEHCTBUS NPHCYILH OYeHb MHOTHM BEILECTBAM.
JIst HEKOTOPBIX BELIECTB 30HDI MONOKUTENLHOTO BO3AEH-
CTBHSl He CYLIeCTBYeT. DTO OTHOCHTCSH, MpekIie BCEro, K
KCEHOGHOTHKAM.

KcenolHoTHEM (OT rpey. Xenos — Yyxoii 1 bios — Ku3ib)
JyXKepojHbIe Ul OpraHusMa coeiHeHud. K Hum oTHO-
CATCA MPOMBIILIEHHEIE TOKCHKAHTBI, MECTHIMARL, MTpena-
patbl GHLITOBOH XMMMM, JEKaPCTBEHHBIE CPENCcTBA M T. .
KceHo6HOTHKH He 06pa3yroTes B KUBLIX OPraHM3Max, OHH
HMCKYCCTBEHHO cHHTe3upyloTed. Ilonanas B OKpyxalouyio
cpeny, KCeHOGHOTHKH MOTYT HapYIIATh MPONECCH KH3He-
JIeATeIbHOCTH, BIIMSIT HA MOMYTALMH H 3KOCHCTEMBL.

[MTatonoruyeckoe coCTOAHUE, PA3BUBAIOIIEECH BCIIEICT-
BHE B3aMMOIEHCTBHA Afla ¢ OPraHU3MOM, HA3LIBACTCS HHTOK-
CHKAnyMeil HAH OTpanjenHeM. B COOTBETCTBUM ¢ MpHHATOH
TEPMUHOJIOTMEH OTpaB/IEHHEM HA3BIBAKOT TOILKO Te MHTOK-
CHKALIMH, KOTOPBIE BbI3BAHb! 9K30TEHHEIMM SITaMM, T. €. I10-
CTYMHBLUIMMH B OPraHH3M M3BHE. Bpenueie BeuecTsa, 06-
pasyiolMecsl B OpraHu3Me, HA3bIBAIOTCSA 3HIOTEHHBIMH.

3oHb BAHAHMSA XHMHAYeCKHX BemecTe. Ha 3goposbe pa-
BOTAIOWMK BAUAHHE XMMHYECKHX BELIECTB BO3MOXKHO MPH
MHOTUX BHAAX MPOGeCCHOHATLHOMH IEATEBHOCTH: MOTY4e-
HHH M IepepaboTKe MPUPOIHOTO CBHIPBH, H3TOTOBICHHH
TMPOMBILIIEHHOH MPOAYKUHH, paboTe Ha TpaHcnopre, B
CEILCKOM XO3SHCTBE, B GBITY, PH TEXHOrEHHBIX M MPHPOI-
HBIX KaTtacTpodax ¥ ap.

B TakHX oTpaciax MpoMEILASHHOCTH, KaK XHMUYECKAs,
TOPHOpYAHAsA, MAIIMHOCTPOKTENBHAS, HethTaHas, nerkas 1
MHOTCHE ApYrie, HeMAIO MPOU3BOACTBEHHBIX YYACTKOB, [1e
HCNONB3YIOTCA WIH BBIAGASIOTCA XMMHYECKHe BeLEeCTBa,
KOTOpEIe, TOCTYNAs BHYTPbL OPTaHM3Ma MM 3arpAsHAf
KOXHBIE TIOKPOBLI, MOTYT BbI3BATh [TpodhecCHOHANBHbIE OT-
papnerus. HanpuMep, npu aodbde U NepBHYHOM rnepepa-
60TKe He()TH MOTYT BOSHHKHYTE OTPaBACHHS CEPOBOI0PO-
JIOM M YIJIEBOIOPOAAMH; NPH B3PhIBHBIX paboTax B pyIHOM
H YronsHOH NpOMBILUIEHHOCTH — OKCHAAMH yriepona u
a30Ta; B METAIYPIHYECKON MPOMBIILIEHHOCTH — OKCHIA-
MM YIJIEpOaa, CEPHUCTBIM Fa30M, NapaMu MeTaIoB; B Ma-
HIMHOCTPOEHHH — LIMAHHAAMH, MapaMy KMCIIOT, PacTBO-
PHUTEIAMU.

B ycnoBHAX ropoja, B CeNbCKOW MECTHOCTH M B OLITY
BPEIHEIE BELIECTBA TAKKE MOCTOAHHO BO3NEHCTBYIOT Ha e~
JIOBeKa: B ropofie — BeDUToNHEIe rassl JIBC; B celtbekoM Xo0-
3sHCTBE — MECTHUHE, YA0OpeHHd; B OBITY — MOBEPXHO-
CTHO-akTHBHBIE Bellectsa ([1AB), KoTophble HCnmonB3yIOTCH
9eJIOBEKOM TMPY CTHPKE 6eilbs, MBIThE MOCYABL, THYHOM [H-
THEeHe, KOCMETHKE H T. I

VicTouHnKaMu BhiZeneHHH XMMUYECKHX BEIECTD MOTYT
GBITE HerepMeTHYHOE 0BOpYIOBaHHE, HENOCTATOYHO MEXa-
HU3UPOBAHHDIE (ABTOMATH3UPOBAHHEIE) ONEPALIMY 3ATPY3-
KM ChIpb$i M BBITDY3KM TOTOBOH NMPOAYKILMH, PEMOHTHEIE
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paboTel, aBApHH HA MPOK3BOACTBE. XUMHYECKHKE BEIIECTBA
MOTYT MOCTYTIATS B MPOU3BOACTBEHHBIE MOMEIUEHHS M He-
Pe3 MPUTOUHBIC BeHTHISILMOHHBIC CHCTEMBI B TEX CIVUasX,
KOTIa aTMOCMEPHbIA BO3IYX NMPOMBILUIEHHOH MIOLIAIKH
3arpa3HeH XHMHAYCCKHMHA NPOAYKTaMu.

ATMoChEPHBIH BO3IYX BCELAA CONEPXKHT HEKOTOPOE KO-
JHYCCTBO HDHMECCﬁ‘ K l'lpHMECHM, BBIACIAEMBIM €CTECT-
BEHHbIMH HCTOYHUKAMM, OTHOCHT: MbUlb (PACTHTEILHOrO,
BYNKAHWYECKOTO, KOCMHUECKOTO ¥ WHOTO MpOUCXoXie-
HH5I); TYMAH, ABIM M ra3bl, HAPHUMep OT JIECHBIX H CTEMHBIX
TI0KAPOB; PA3NHYHBIE MPOIYKThI PACTHTENBLHOTO, XKHUBOT-
HOTO MPOMCXOXAeHHA 1 Ap. EcTecTBeHHBIe HCTOUHMKM 34-
rpsizHenvi OpiBaioT Aubo pacripefesicHHBIMK, HarnpuMep
BbINAJeHHE KOCMHYECKON MBLIH, NHOO TOKATBHLIMM, Ha-
TIpUMep JECHBIE M CTeNHble MNOXKAphl, H3BEPXKEeHHA BY/IKa-
HOB. YpOBEeHb 3arpsAsHeHHs] aTMOC(EPLl €CTeCTBEHHBIMH
WCTOUHKKAMK ABNALTCH HOHOBLIM A MAND KIMEHAETCH C
TeYeHHeM BpPEeMeHH.

3arpa3HeHHBIH aTMOChepHEIH BO3YX ARISETCS OIHAM
M3 OCHOBHBIX (haKTODOB PHCKA [UIsl 3I0POBES HACEIEHMS.
CoxpaHsieTcs yeToHuMBas TEHASHIIMA K CHWAXEHUIO 3arpa3-
HEHHA aTMOChepHOro BO3OYXA B HACENEHHBIX ITYHKTAX: B
2001 r. pons npoG ¢ TNpeBsILUEHHEM THIHCHHYECKHX HOp-
MaTHBOB coctaBwia 6,03 %, 5 2002 r. — 5,58 %, 8 2003 r. —
4,49 %.

TexHoreHHoe 3arpa3HeHAE aTMOCGhEPHOTO BOIAYXA CO3-
JaloT, B OCHOBHOM, ABTOTPaHCIIOPT, 0OBEKTHl TEIUIOSHEP-

TCTHKH M Pl OTpaciei NpOMBILUIEHHOCTH (Tata. 1).

Tatauua 1

Builp sarps: B atMocdepy

Pocceuiickoit ®enepaunn, Toic. T [1]

Merousnky BHGPOCOR ‘ 1996 1. 2003 r.
TenneaieKTpocTakLHK 4748 | 34466
MeTannypruyeckne TipeanpHaTHs 6133 5439,9
HedTstHas u ra3oBast NpOMBILLTEHHOCTL 2699 4412,2
Kumuyeckas H HediTeXHMHYECKaA 454 4033
MPOMBILIICHOCTH
[IpoMzBOACTBA, BEINYCKAWIIHE CTPOH- | 528 448,0
TeNbHBIE MaTepHallbl
[Npeanpuarus, nepepadarsiBaKMe 434 3087
ApeBecHHY
ARTOTPAHCIOPT 10955 15178,9

CaMBIMH PAcpOCTPAHEHHBIMH TOKCHMUYHBIMHA BELLECT-
BAMH, 3arpa3HsOLUMK aTMochepy, ABISIOTCH: OKCHIL YT-
nepofa CO, anokcui cepbl SO,, oKcHabl azota NO,, yr-
neponopomst C, H,, n nous. OcHOBHBIE HCTOYHUKH BE-
LIECTB, 3ArPA3HSIONINX aTMOC(epy, M MX EXCTOLHBIE BEI-
Gpockl npueefeHsl B Tadl. 2, 3.

KpoMe npUBeicHHBIX BEIIIE BELIECTB M IMBUTH, B aTMO-
cdrepy BEIBPACHIBAIOTCA M APYTHE, YACTO GoJiee TOKCHUHLIE
BetecTsa. Tak, BEeHTHISUHOHHDBIE H TEXHONOTHUYECKHE BEI-
6pockl 3aBOJIOB MEKTPOHHOH MPOMBILLTICH HOCTH COIEPHAT

Tadauya 2

Hcrounnkn Bpilpocos BpeaHbIX BemecTr B arMocgepy [2]

OCHOBHBIEC HCTOMHHKKR

CpenHerojosas KOHIGHTPAITHA

Bpeanuie BewecTna

EcrecTBeHHbIE

TexHoreHHLIE

M

Hwokenn cepst

Oxcuau asota

OKkcMn yraepona

Jleryane yraesonoponst

TlonMumKIniecKHe
ApOMaTHYECKHE YTIe-
BOAOPOIE!

ByixkaHHueckHe M3BEPKEHMUA, TTbLTE-
BbIe BYPH, JICCHLIC TIOKADEl H AP,
ByAKAHHYECKHE WIBCPKOHMS, OKHC-
JNEHHWe CEPEl W CYILGATOR, paccesiH-
HBIX B MOpe

JecHnie noxapst

JlecHbie TIOXKAaphl, BBUICAIEHHA OKea-
HOB

JlecHLIE NOXAPLL, NPAPOIHE METAH

CxuraHHe TOMTHEA B MPOMBITILTEH-
HBIX M GLITOBBIX YCTAHOBKAX
CRMTaHue TOTUTHEA B [IPOMBIIUICH-
HBIX M GEITOBEIX YCTAHOBKAX

ﬁpomummuﬂocm,amo‘lpaucnom,
TEMIOTEKTPOCTAHITHH
AETOTPFIHCITODT, MPOMBILILTEHHEIE
IHEPrOYCTAHOBKM, TIPEATIPHATHA uep-
HOH METALTYpPrHK

ABTOTPAHCIIOPT, MCNapeHne Hedme-
MPOAYKTOR

ABTOTPAHCTIOPT, XHMHUECKHE 1 Hed-
TenmepepabaThiBAONIME 3ABOAL!

B BOZIYXE, Mr,/Mj

B roponax 0,04...0,4

B roponax mo 1,0

B pailoHax ¢ pa3BMTOH MPOMBILI-
neHHocTko 1o 0,
B ropoaax 1...50

B paitoHax ¢ pasBuTOl TipoMBLi-
JAeHHocTERO 10 0,3
B paifoHAaX ¢ pa3BUTOH NpoMETIL-
nennocTsio 1o 0,01

Exeroanoe KoaHIecTso

BEWECTE, TIOCT

XB

3emun [2]

Tafauua 3

BuiGpochl, MIH T

Hons AHTPOTIONEHHKIX BPEAHLIX BEIUECTE B OBIUIHX

Beuecrso
i EctecTnenHbie TexHoreHHBIE SueTyIARHIEoC
Teins 3700 1000 27,0
Okenn yraepona 5000 304 57
Vrnesonopoist 2600 88 33
Ockuibl a3oTa 770 53 6,5
OKCHiBI cepBl 650 100 13,3
'ﬂn{cuﬂ yTrepona 485000 18300 3,6
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napsl MIaBUKOBOM, CEPHOH, XpPOMOBOH W IPYrMX MHHe-
PaILHBIX KHCIOT, OPraHMYeCKHe PACTBOPHTENH U T. M.

B peaynvrare sarpsisHeHus arMocgeps! BpeIHLIMH Be-
LIECTBAMHM BO3MOXHO BO3HMKHOBEHWE CIEOYIOIIMX Hera-
THUBHBIX CHTYaLlMit:

— npesereHre [TIK MHOrHMX TOKCHYHBIX BelIecTB B
ropojax ¥ HaceNeHHBIX MyHKTaX;

— obOpa3oBaHue cMora;

— BBINMaJicHHE KHCJIOTHBIX ILO)K,Keﬁ',

— MPpOosiBlIeHHe NMapHUKoBoro addekTa;

— pa3spylIeHHe 030HOBOIO COSI.

BpenHeie BelecTBa NoCTYNaoT B BOJOEMBI © TTPOMBILLI-
JIEHHBIMH, MOBEPXHOCTHBIMH M OGBITOBBIMH CTOKAMM H C aT-
MochepHEIMU ocankamu. K HiM oTHocaTes: GeHson, Hed-
TENPOAYKTHI, MUHEPATBHBIE Y106PeHH, TTeCTHLIHABI, MO0~
wue cpeacrsa [TAB, Tsikenble MeTaibl M MX COEAMHEHHS
(ra6n. 4). HauGonee onacHbl CBHHEL, PTYTh, KaIMHUIii.

OmacHBl He TONBKO MepBUYHblE 3arpA3HEHUA MOBEpX-
HOCTHBIX BOJI, HO M BTOPHYHEIE, 00Pa30BaBUIMECH B PE3Yilb-
TaTe XMMHYECKHX peakiHii BellecTB B BOAHOM cpene. Tak,
MpH{ OXHOBPEMEHHOM MonanaHuy BecHoii 1990 r. B p. benas
theHos0B M XNOPUIOB 06pa3OBANHCE THOKCHHBI, COTepXKa-
HHe KOTOpBIX B 147 Thic. pa3 NpeBLICKIO LONYCTUMBIE 3HA-
YEHHA.

3arpA3HEHHIO TIONBEPraloTCs HEe TONBKO TMOBEPXHOCT-
HBIE, HO M NON3eMHbIe BONbL. B mocieaHee BpeMs GbI10 BbI-
saBaeHo Gomee 1000 ovyaros 3arpsisHeHHs TMON3EMHBIX BOI,
U3 KOTOPHIX 75 % NpUXofMTCs Ha Haubolee 3aceleHHYIO
yacTs Poccun.

VxyliueHne Ka4yecTsa MONA3eMHEIX BOJ, MCIOTB3YeMBbIX
JU1sl MAThEBOTO BoZocHabXeHHs, oTMedeHo B 60 roponax.
B LENOM COCTOSIHHE IION3eMHBIX BOJN OLIEHHUBAETCs Kak
KPUTHHYECKOE W MMEET OMACHYIKO TeHASHLNIO AankHeHlero
yxymueHus. Y3 3arpasHA0LIMX MOI3eMHEIe BOABI BEILIECTR
nipeobafaoT HedTeNnpPOaAYKTEl, (PEHOMbI, TSXKENbIE METaN-
ael (Cu, Zn, Pb, Cd, Ni, Hg), cynbharsl, XIOpHIbl, COEIH-
HEHUS a30Ta.

OCHOBHBIE MCTOYHUKHM 3aTpA3HEHHA TMApochepbl:

— CTOYHBIE BOJBI MPOMBILLTEHHEBIX MPeANPHATHI 00~
eMOM HeCKOJIbKO MWUIHapaoB M~ B roa. ITpu paspaboTke
TIACTOBBLIX MECTOPOXIEHH A B HallleH cTpaHe exeroaHo ob-
pasyeTes OKONO 2,5 MADI KM® IPEHAXKHBIX AXTHBIX H 1112~
MOBBIX BOO, KOTOPBIE 3arpsI3HEHBI XKENE30M, MENBID, XJO-

Tadaua 4

BO co BOJIAMH BEmIecTH,
3ArPAHAIOMHAX BOJHbIE 00BeRTH [2]

Tons npo6 Boakl, | Macca cOporueH-
Bemectra 3aTPA3HEHHON | HBIX 3arPS3HSAIONMX
seie MK, % BEILUECTB, THIC. T
HedrenponykTsl 40...45 30,3
OpraHuyeckme coe- 30...35 -
HeHUA
BapeuieHHbe BelllecTsa - 1203,0
DeHomsl 45...60 0,3
AHUOH-AKTHBHBIE 6.8 11,0
aetepreHtsl — [TAB
AMMOHUIHEI azoT 25..40 190,7
CoenuHeHNs:
Meau 70..75 0.8
LIHHKA 30...35 2,1
Kemesa - 49,2

PUCTBEIMH M CY/IBQATHEIMU COCTHHEHHAMM 1 HE MPUTOAHBI
Jaxe B KayecTBe TEXHMYECKOH BOMbBI;

— TOpOJCKHE CTOYHbIE BOMBI, COAEPXKALIHE PaCTBOPH-
Mble OpraHMYeckHe BElECTBA, MHMKPOOPraHM3MEI, B3BE-
LIeHHBIe YacTHLE! U MecoK. Beero B crpaxe obpa3syercs 3a
rox 100 ku® Takux Boz;

— KAHAIM3aUMOHHBIE BOABI KHMBOTHOBOIUECKHX XO-
3SHCTB, COAEpIKALIHE OPTAHHYECKHE BELIIECTBA ¥ MUKPOOP-
TaHH3MBI;

— HOXIEBble U TANbIE BOABI C PACTBOPEHHBIMH XHMMYE-
CKMMH BeluecTBaMM, 00pa3yloLIMecs B TOPONAX M Ha MOJAX;

— BOJHBLIA TPAaHCMOPT, MOCTABAAIOUIMA B rHIpochepy
HehTeNpPOAYKTSL;

— eCTeCTBeHHBIe OCAIKH U3 aTMOC(hepsl.

BosneiicTBHe XUMHYECKHX BelleCTB Ha rumpocdepy
MPUBOMMT K CIEAYIONIMM HETaTHBHBIM MOC/EICTBUSIM:

— CHHJKATCH 3amachkl MUTheBOH BOABI (okono 40 %
KOHTPOJIMPYeMBIX BOJOEMOB HMEIOT 3aTPA3HEHMSA, MPEBbI-
watoude 10 T10K);

— U3MEHSIIOTCS COCTOSHHE M pa3BUTHe (ayHEI K dIOpBI
BOJIOEMOB, HapyllaeTca 6HOTIOrHYecKoe paBHOBECHE;

— HapylIaeTcsi KpPYroBOpPOT MHOIMX BellecTB B OHO-
cthepe;

— CHIDKaeTcsl OMoMacca TUIAHETHI M, KakK CJIEOCTBHE,
BOCITPOM3BOJCTBO KHCIOPOAA,

— IOBBIILIAETCS OMACHOCTh TMOMaNaHusA 3arpsiaHeHHH
CTOYHEIX BOI B 30HY 3QJIEraHMsl TPYHTOBBIX BOJL.

3arpsisHenne 3eMeib BPeAHBIMKA BelieCTBAMY TPOKCXO-
QT MpH 106blYe MONE3HbIX HCKOMAaeMBIX M X oborarie-
HHHM; 3aXOPOHeHHH OBITOBBIX H TMPOMBILUIEHHBIX, B TOM
YHCIE H PAIHOaKTHBHBIX, OTXOO00B, MpOBeAeHHH BOEHHBIX
YYeHHH H UCIBITAHHI W T. 0. TToYBEHHEIN MOKPOB cylle-
CTBEHHO 3arpfA3HseTCs B 30HAX DACCEMBAHMSA PAITUUHBIX
BEIOPOCOB B aTMocepe, MaXOTHBIE 3eMITH — MPH BHECEHHH
YI0OpEeHWH W MPHMEHEHHH SI0XHMHKATOB.

Cpeiy oTpaciieii MPOMEILIIEHHOCTH HauboabLHe 06b-
eMBI 00pA30BAHUSI OTXOJOB, 3arpA3HAIOLIMX NOYBY, OTME-
YEHBI B METALTYPIHM, HA XMMMYECKHX H HepTeXUMHYECKHX
NPOM3BOACTBAX, B YIONLHOM MPOMbINIIEHHOCTH. B Tadn. 5
MpHBELeHbl OCHOBHBIE WUCTOYHHMKM M Haumbonee pacrpo-
CTPaHCHHLIE TPYTIbl BELIECTB XHMHYECKOTO 3arpA3HEHHA
MOYBbI.

Tatruya 5
MCTOURHEA W BeleCTBa, 3arpasnsoume novsy [2]
HICTOMHHKH 3arpsi3HeHMs TIOYBbI
Bpenusic BemiecTsa | MPOMBI- TpaH- CENIBCKOE
wneH- | oo T3C| ADC| xossii-
HOCTB i CTBO
Tskenble METALIB M g + & == w
Mx coennHenus (Hg,
Pb, Cd v ap.)
LluxnuyeckHe yriepo- ¥ + 4 - *
JOPOJIBI,
Genza(a)nuped
PanuoakTHBHBIE 7t e =} # o
BElLeCTBA
HHUTparhbl, HHTPUTHI, 7 5 = = &
dochatsl,
TECTHLIHAb
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Bo3apeHcTBre 3arps3HsOLMX BELIECTB Ha M104YBY COMpo-
BOX/AETCS:

— OTTOPKEHHeM MMaXOTHLIX 3eMeNb M YMEHbIIEHHEM UX
TMI0N0POINA;

— Ype3MepHbIM HAChILIEHHEM TOKCHYHBIMH BellleCTBa-
MU PACTEHHH, YTO HEM3OEKHO BEJET K 3arpa3HeHUIO Npo-
ZYKTOB MTUTAHKA PACTUTENLHOTO M XKHUBOTHOMO MPOHCXOX-
JIEHVS

— HapylleHHeMm GHOTeoleHO30B BeieACTBHe THOENH Ha-
CEKOMBIX, MTHL, XKHBOTHBIX, HEKOTOPBIX BHIOB pacTeHHii:

— 3arpsA3HeHHeM TPYHTOBBIX BOJl, 0CODEHHO B 30HE CBa-
70K W c6poca CTOYHBIX BOJL.

C BpetHBIMH BEILECTBAMH YeJIOBEK CTA/IKUBAETCA W B
bpiTy. KypeHue, mulia, yrooTpeblieHHE MeAHKAMEHTOB,
NMPHMEHEHHE CPeCTB TMYHOI FTMTHEHb! M KOCMETHKH, HC-
NMOb30BAHHE MOIOLIMX CPEACTB AN CTHPKH Gelbs M no-
CYJBI, MEHLIMHCKHE Mperaparkl B KOpMax JUTA XHBOTHBIX,
nobaBneHne BUTAMHHOB M MHIUEBBIX 706aBOK B IPOAYKTH
THTAHMs — BCE 3TO MOKET HEraTURHO BIMATE HA 310POBLE
4e/IOBEKA M YBETMUMBATE PUCK PA3BUTHS PA3HYHBIX 3260~
JIEBaHHH.

TabayHplit JbIM CONEPKHT MHOIO OTACHBIX BELIECTE,
BKJII0YAs HUKOTHH, OKCHIL YIIePOa, MBILEAK, CBAHELl, HH-
Kelb, KaIMHHA, padmuuHble cMoiibl. Kypuisluvku Gosblie
cTpajaloT oT HonesHei cepaua M KposoobpalieHus, 3abone-
BaHMIl AbIXaTeNBHBIX TyTel (pak Jerkux, smduseMa H ap.).

IMutaHHe Moxer OBLITh NPUYMHOMN LIEJIOro psAga OTpaB-
nexuit. C ocobeHHOCTAMM MUTaHHs cesizaHo 40 % cnyyaes
paka. Orta uudpa BriIoYyaeT 3a601eBaeMOCTh, CBSI3aHHYIO C
METONaMH PHTOTOBJIECHHA W XPAaHEHWA TTHILH, ¢ COAepXKa-
HHEM XHpa B palHOHe, ¢ yroTpeblieHUeM CITHPTHBIX Ha-
MATKOB M HaTWYWeM MPUPOOHBIX TOKCHHOB B JIHMIUEBBIX
TIPONYKTaX, a TAKKe ¢ JeHCTBHEM MHILEeBEIX 106aBOK (KOH-
CEPBAHTOB, CTADMIN3ATOPOB, KpACUTENEH M T. 1.).

OcTaTKH MEeCTHUMIOB W MeIMKaMEHTOB, KOTOpHIE JaloT
SKMBOTHBIM, TIPUPOMIHKIE KAHUEPOIeHbl H TOKCHHBI MM0Naaior
B nuuy 6e3 npeaHaMEpeHHOTO YYACTHA YENOBEKa M MOTYT
TIPMBOAMTH K PAVIMYHBIM HETaTHBHBIM NOCTEICTRASM.

CpefcTsa /U1 MBITBS [TOCY/IBl TOXKE MOTYT HETaTHBHO
BIMATE Ha 3JI0POBBE HeNoBeKa. BaxHBIM IOKasaTeneM
6e30aCHOCTH TAKOTO CPENCTBA HABIAETCS TO, HACKONIBKO
OHO XOpOLIO CMBIBAETCS C MOCYABI, TaK KK ¢ TEYEHHEM
BpPEMEHH OHO MOXET HaKaIUIHBATLCA B HAlleM OpraHU3Me.
Moromne cpencrsa (ITAB) nebesomacHb! Ui yenopeka,
OHM MOTYT BBI3bIBATH AEPTHIO, CTATh NPHYHHOM 3/10Ka-
YECTBEHHOMN OIYXOIHM, NeNpeccuH, TMMepToHHK 1 T. 1. Co-
CTOfAIHUE COBPEMEHHOMH cpenel OBUTAHMA TaKOBO, 4TO Ye-
JIOBEK HENMpPEePBIBHO KOHTAKTHPYET ¢ XHMUYECKHMM Belle-
CTBAMM, TIO3TOMY 3HaHMA 00 MX OMACHOM BJIMSTHMM KpaiiHe
HEOBXOMHMEI YeJIOBEKY.

2. TIAPAMETPBl TOKCHKOMETPUH
H KPHTEPHMH TOKCHYHOCTH
XMMHYECKHX BEHIECTB

Hsyyenne 1106010 BPeIHOTO BELIECTBA MpPEIyCMaTpH-
BAET YCTAaHOBAEHME KOJAMYECTBEHHBLIX TIOKa3aTened M ero
OMAaCHOCTH.

TOKCHKOMETPHA — 3TO COBOKYMHOCTE METONOB M MpHe-
MOB MCCIEN0BAHMH JUTA KOTHYECTBEHHOM OLIEHKH OMAacHO-
cTH AnoB. OCHOBHag 3alaya TOKCHKOMETPHM — OLIEHKa
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TOKCHYHOCTH XHMMYECKHMX COEIHHEHHIT; TOKCHKOIOrHYe-
cKas OLEeHKa TEXHONIOMMYECKHX MPOLECCOB.

TTapameTphl TOKCHKOMETPHH H KPUTEPMH TOKCHUHOCTH
BPEIHBIX BELIECTB — 3TO KOJNHYECTBEHHBIE IMOKA3aTeIH
onacHocTH BpeaHbix BellecTs. Tokcuuecknit addekT npu
[eHCTBHM PasNMYHBIX 103 M KOHLEHTPALMIt ANOB MOXeT
MPOSIBUTECSA (PYHKUIMOHATBHBIMH M CTPYKTYPHBIMH (MaTo-
MopdonornuecknmMu) W3MeHeHHAMU uau rubenbio opra-
HH3Ma. B neppoM cnyyae TOKCHYHOCTL NPHHATO BBIPAKATH
B BUIE AeiicTByiommnx kKoHueHnTpauuit 1 go3 CE, DE, Boi-
3BIBAIOIINX J060e feiicTBHE, KpOMe NIeTallbHOro, BO BTO-
POM — B BUIE CMEPTeNbHBIX KOHUEHTpalmit 1 noa CL v DL,

CMeprensHbie WM JeTansusie Jo3si DL npu BeeaeHUH
B XKeNYIOK WJIH B OPraHu3M APYTHMH MyTAMH WIH CMep-
TenpHble Konnentpanmd CL MOTYT BBI3BATh €AMHHYHEBIE
ciyya rufenu (MHHHMANbHBle cMepTenbHble DLy, Cly)
I THOenh BCEX MONOMBITHEIX OPraHU3MOB (abcolllOTHO
cmepTensHiie DL gg, CLygg). B xauectse nokasaTenei Tok-
CHYHOCTH Yailie MONLIYIOTCA CPEAHECMEPTENbHBIMU 103a-
MH 1 KoHueHTpauHsamu: DLsy, CLsy — 270 nokasarenu a6-
COMOTHO# ToKCHYHOCTH. CpeiHeCMepTeNbHAA KOHLIEHTpa-
1us Bellectsa B Bo3nyxe CLsy — 9TO KOHLEHTPALMs Belie-
CTBa, BBI3bIBaiOmIas rHOens 50 % MONOMBITHBIX XHBOTHBIX
1pH 2...4-4acOBOM MHTIALIMOHHOM BO3NEHCTBUM (MF/MS);
cpeqHecMepTeNbHAA 1038 NPH BBENEHUH B KETYIOK (MI/Kr)

oBosnauaercs kak DLL,, cpeasecMepTenbhas 103a npu

HAHECEHHH Ha KOXY — DL';O.

3aBMCHMOCTD MEXIY KOHIEHTPauusMu {103amMu) Hek-
CTBYIOIMX BEIIeCTB, ¢ ONHOH CTOPOHBI, H 3({eKkToM, C
Nipyro#t, MoxeT OhITh rpaduyecKH H300paxeHa B BUIE KpH-
BeIX "mo3a—oadoerT". B GombIIMHCTBE clTy4aeB KPHBbIE
"noza—adperT’ BBIpaxalotes S-obpasHoil KpMBOM (puc. 1).
nﬂp!{,[[()]( pacrioioXeHHsl BellecTB M0 TOKCHYHOCTH B 30-
Hax (L...IV) oxaseiBaercs pasmuyHbeM [3].

Creneds TOKCHYHOCTH €CTE BeJM4MHa, obpaTHas abco-
JIIOTHOMY 3HAYEHHWIO cMepTenbHOl nossl — I/DLgy wnu
koHuentpaunn I/CLs, BellecTsa, Bhi3biBaloulel rubens
HHBOTHBIX.

Puc. 1. Kpusrie "1o3a—addext" ana semects a, ¢ 1 ¢

0 TOPH3OHTANTBLHON OCH — J03EI, TIO BEPTHKANBHOM OCH — npo-
uent rubesn xuBoTHeIX; 1, [1, [T v IV — pasiiyHEIe 30HBI TOK-
CHYHOCTH BellecTB a, 6, ¢; I —a>eé>¢c; I —e>a>c [ —
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