atnatokcuH B TETPOAOTOKCHH
JIEKLN51-3

OH

%ﬂA@CMtbﬁmﬂﬂ u @t
KPATKUE.-

CHy-CH=N—N"

SRR EGHOBHbIX‘ TPYIII .,

&KC IKAHTOB
|

COOH
| N(CH ) , . ‘ e:\r’
"\N/ - -~

N NH

EI X PAKTEPUCTUK klo/cﬂm

cCl

(%H 2(CH )2N ((ZH3 ) 5

ncunoumbue uboTeHoBAA KMCNOTA
Aunazenam HMUNPaMKUH



3yyaemble BOMpocChHl

1. TloHamMue «mokcukaHm» usu «s0»
2. Knaccugbukauyuu mokcukaHmos.

3. TOKCUKOOUHamu4ecKue xapakmepucmuKu
Hauboriee onacHbIX U pacrpocmpaHeHHbIX
MOKCUKaHmos



"An - BellecTBO, KOTOpPOE B MasioM KOMUYecTBe,
byay4n npuBeaeHHbIM B CONPUKOCHOBEHUE C
XMBbIM OpraHnM3mMom, paspyLluaeT 300poBbe UMK
YHUYTOXAET XU3Hb'".

Mameo ’Ko3e boHaseHmypa Opagbura (1814)

"5i0om Ha3blgaemcsi 8CSKOe XUMUYEeCKoe
geuwjecmeo, criocobHoe rnpu4yuHUMb cMepmap Usu
cepbe3HbIlU 8pe0 300p08kI0 C8OUM Oelcmeuem

Ha mKaHu usu coku mena"
(MenukaH E., 1878, uum.no C.A. KyueHko, 2003).

"Bce ecmb 0. Huumo He nuweHo s0o8umocmul.
U mornbKo 0o3a omru4yaem S0 om fiekapcmea”.

[Napauernsc



e TOKcuKaHmM - NOHATUE, YNOoTpebnatLeecs He
TOMbKO ANst 0003Ha4YeHUA BELWECTB BbI3BaBLLUUX
MHTOKCUKaLMIO, HO NPOBOLIMPYIOLWNX N apyrue
doopMbl TOKCUYECKOIO npoLecca, N HE TOSMbKO
opraHu3ma, Ho 1 BUOSTIOrMYECKUX CUCTEM UHbIX
YPOBHEN OpraHn3auun: KNeTok (LLMTOTOKCUKAHT),
nonynaunm (3KOTOKCUKAHT).

e KceHobuomuk - 910 4yxXepogHoe (He
y4yacTBYyOLLEE B NNACTUHECKOM UMK
9HEpreTn4yeckom obMeHe) BeLLLECTBO, NonasLlee
BO BHYTPEHHME Cpeabl OpraHm3ma.



CTpyKTypa TOKCUKAHTOB

1. Mo npoucxoxpeHuto

1.1. TokcukaHMbI ecmecmeeHHO020
rMpPoOUCXO0)X0eHUsl

1.1.1. Bronornyeckoro NPONCXoXaeHns
1.1.1.1. bakmepuaribHble MOKCUHbI
1.1.1.2. PacmumerbHbie 50bI

1.1.1.3. A0bI XKUBOMHO20 MPOUCXOXKO0EHUS
1.1.2. HeopraHnyeckme coeanHeHusd

1.1.3. OpraHnyeckne coegnHeHnss HEbMonNorn4eckoro
NPONCXOXOEHUS

1.2. CuHmemu4yeckue moKcukaHmbli



2. Mo cnocoby ncnonb3oBaHUA YeriIOBEKOM

2.1. UHe2pedueHMbI XuMUu4YeCcKo20 CUHmMe3a u
crieyuasibHbIX U008 rpou3zsoodcms

2.2. [lecmuyuosi

2.3. Jlekapcmea u KocMemuka

2.4. lNuwesbie dobasku

2.5. Tonnuea u macna

2.6. Pacmeopumenu, Kpacumenu, Kreu

2.7. [Nlo60YHbIE NMPOdYyKMbI XUMU4Y€CKO20
cCuHmMes3a, npumMecu U omxoobl



3. Mo ycnoBuam Bo3aencTBus

3.1. 3aepsizHUMersnu okpyxarouweu cpeodsi (8030yxa,
800hbI, NMNo4esbl, MPodoeosiIbcmausi)

3.2. [IpogheccuoHasnbHbIe (NMPou3800CMEeHHbIe)
MOKCUKaHMbI

3.3. Bbimoebie mMoKcukaHmMblI

3.4. BpedHbie npuebiYku U npucmpacmusi (mabak,

asiIko20Js1b, HapKomu4yeckue cpedcmea, jiekapcmea u
m.o.)

3.5. lNopaxarouwue ghakmopsbi npu crneyuasibHbIX
ycrioeusix eo3delicmeausi

3.5.1. ABapunHoro n katactpodpanbHoro
NPOUCXOXOEHUSA

3.5.2. boeBble OTpaBnAaAlOLLME BELLECTBA U
OVBEPCUOHHbIE areHThl



KpaTkne xapaktepucTukmn otaenbHbIX rpynn
TOKCUKAHTOB

ToKCUKaHTbl 6MONOrNYecKoro NPOUCXoXaAeHUs

bakTepuanbHble TOKCUHbI. CaMble TOKCUYHbIE
coeanHeHud. o bonbLien yactn dbakTepuarnbHble
TOKCUHbI MPpeacTaBnsitoT cCoOon
BbICOKOMOJSIEKYIMAPHbIE COEAUHEHUS, KaK
npaBuno, 6ernkoBomn, NONMMMNENTUOHON UMK
nunononmcaxapuaHon npupoabl, odrnagatoLme
aHTUreHHbIMN cBoUCTBaMU. B HacTosLlee Bpem4
n3y4yeHo bornee 150 TOKCUMHOB.




Tabnunua 1. bakTepunanbHble TOKCUHbI
benkoBowu 1 NnonMNenTUAHOM NpMpoabl

OO01ee Ynciio

| oosee 150
[Ipogymupyemele:
- paM-1I03UTHBHBIMU OPTraHU3MaMHU

0KO0JI0 66%
-I'paM-HeraTMBHLIMHM OPraHM3MaMH

ok0J10 33%

OKCTPaLeJLIIOJIIPHBIE o
70%
HHTpauenoapHbIe 30%
OHTEPOTOKCHHBI 20 (13%)
[ IUTOIUTUUECKUE TOKCUHBI o
3BecTHA 3H3MMaTHUECKAS (o)
16 (10%)

AKTUBHOCTD




Puc. 1. CTpykTypa HEKOTOPbIX MUKOTOKCUHOB

MUKOTOKCUHBLI. C NpakTUYeCKON TOYKM 3PEHUS HanbonbLUN NHTEPEC
NpeacTaBnsloT BELLECTBA, NpoayLnpyeMbie MUKPOCKONUYECKUMUN rpnbamu,
CNOCOOHbIE 3apaXaTb NULLIEBLIE NPOAYKTbI YENOBEKA U XKUBOTHbIX.

K TakoBbIM OTHOCATCSH, B YACTHOCTU, HEKOTOPbIE SPrOTOKCUHBI,
npoayuunpyemble rpubamm rpynnel Claviceps (CnopblHbSA, MaTOYHbIE POXKN).

CH3 OH
NH
oc~" N
o) 0 | ! 0 N\%O /
o T
CH, CH,CgHz
(Y \
OCH 3 H \
atnaTokCcHH 81 3proTamuH
Chs 0 OH
O
0 :Q/\i_‘/ A—NHOC—CHzCHg(ZH—COOH
I
(CH,CHCHCO . on NH,

T-2 TOKCHH KONPMH




PucyHok 2. HekoTopbie npnuMepbl TOKCUYHLIX BELLECTB,

cogepxKalnxcd B BbICLUUX rp|/|6ax.

\

CH=0
HX —_—

FMPOMUTRWH MY CKapUH
O

H

OP(O )2
———— COOH
| N(CH 3) 5 O=\ 0
N N NH 9

NCUNoUMBUH WBOTEHOBAA KUCNOTA




PucyHok 4. CTpyKkTypa HEKOTOPLIX (PUTOTOKCUHOB

OCH 5

=N CN 0 N
= O \
WS R 0/ =0
o CH3 0
PULMHUH catpon KyMap1H

Asnaack npogykTamu
meTabonuama

pacTeHnn, PUTOTOKCUHbI MOPOU
BbINOSHAKOT 3aLlUNTHble OYHKLNMN,
oTnyrmeas

noTeHuUuarbHbIX KOHCYMEHTOB.
OpgHako no bonbLen 4yacTm nx
3HadeHune ans
XU3HEeOeAaATenbHOCTH

pacTeHUsa oCcTaeTca HEM3BECTHbIM il
PUTOTOKCUHBI NpeacTaBnAoT
cobou BellecTBa C pasnnU4HbIM
CTPOEHUEM N HEOOQUHAKOBOW
Brnonornyeckon akTMBHOCTLIO.
Cpeamn Hnx ankanouaesl,
opraHn4YecKme KNCoThl,
TepneHounabl, NMNuAasl,
[MMKO3nabl, CanoOHUHBI,
dnaBoHOMAbI, KYMapPUHBGL.

CONaHWH

H— C—CH
I
o

Ho/’

MOthMH KPOTOHOBAA KACNOTa

A @_ CH—— AMcaxapmg O\_)i/\‘
- lm

et aMuIg anuH FapMMH

Ea Y OH oH
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Tabnuua 2. OcHOBHbIE rpynnbl ankanouaos,
npoayumpyemMbie pacTeHUAMM

IIpeacraBuTesu ajaKaJ0OUI0B PacTenusi —mpoayueHThl
Konun, HUKOTHH, JT0OCTNH 00IMroa0B, TabaK, J0OCIHs
['mocimaMuH, CKOTIOJIaMUH OeneHa, CKOTIONHs

[TamaBepuH, MOp(dUH, KOJICUH Mak
XeNnuaOHUH, CAHTBUHAPUH Hucroren
Kodeun, Teopunauu yaii, kode
AKOHUTHH bopen
ConanuH Kaprodenn
Ddenpun Ddenpa
Konxunux be3BpeMeHHUK




PucyHok 5. CTpyKkTypa HEKOTOPbIX 300TOKCUHOB

XUMHUYECKOE CTPOEHNE 300TOKCMHOB pa3HO0ObpasHo.

OTO U 9H3UMBbI, U Apyrne NPoTENHbI, ONUIo- U NoNMNeNTUAbI, NUNNALI,
OMoreHHble aMUHbI, MWKO3NabI, TEPMEHbI N Ap.

YacTo akTUBHbIM 300TOKCUH NpeacTaBnsieT cCobon CNoXXHY CMECh
OonbLIOro Ymcna dmnornormYyeckn akTMBHbIX BELLECTB.

Tak, B coCTaB a1a CKOPNMOHOB BXOOAT:
doocdronmnanasa A, dpoconunasa B,
aueTunxonnHactepasa, pocdartasa,
rmanypoHungasa, puboHykneasa.

HO OH
TETPOOOTOKCHH

CaKCHUTOKCHH

/ MONNHICKH peibEl
l Chil
—— ‘ TETRD Co
) ) B
32 8]
i cd
CH 4
bydoTeHuH KaHTapWAMH

3eMHOBOAHEIE KYKH




Tabnuua 3. ICTOYHUKN N 3P JEKTBI HEKOTOPbIX
HeopraHM4yeckmnx coeanHeHuu - 3arpsasHuTenen Bosayxa.

[ [oIUIFO TaHTHI HcTouHnku D¢ dexThl
S 05 [IpOAYKTEI TOPEHUS VIS U OCHOBEIbIe KOMIIOHEHTBHI KUCIIOTHBIX
HepTU JOKJIEI;, TIOpaKEHUE JTIETKUX
ABTOMOOWIILHBINA DOTOXUMUUECKUE IIPOIECCHI B
OKCHJBI a30Ta TPAHCIIOPT, arMocepe;  KUCIOTHBIE  JTOXKIH,
TEIUIOAIEKTPOCTAHI[UU IIOpAKEHUE JIETKUX
ABTOMOOWIHHBIN
MoHOOKCH PRI HapuymeHI/Ie KUCIIOPO ITPAHCIIOPTHBIX
yriiepojia CBOMCTB KPOBU
IIPOJYKT TOPEHUSL
O30l ABTOMOOWIHHBIN DOOTOXUMUYECKHUE IIPOIIECCHI B
TPAHCIIOPT, arMocdepe; ITopakeHUe JIETKUX
AcGect JloBbra; - MpOM3BOACTBO AclecTo3; paK JETKUX

159 (2105051

OcTprle 151 XPOHUYECKHUE

Mpuibsak [ [pOMBINIUIEHHOCTH
MHTOKCUKAITUN, KAaHI[EPOT'CHE3



OpraHun4yeckue coeguHeHUA
€CTeCTBEHHOro NPoucxXoXxaeHus

o OCHOBHbIMU npmnpoaHbIMN NCTOHYHUKaAMH
OpraHN4YeCKnx COeMHEHUNIN ABMSAIOTCA 3anexu
YIT14, HquTVI, BYJIKaHNHECKaA OEeATEJIbHOCTD.

‘ ‘Ii PucyHok 3. CTpykTypa
OTAESbHbIX

nNUpeH benzo(a)nupeH Aubens(a h)aHTpayeH ﬂpeﬂ,CTaBMTeﬂeVI

| ‘ NONMULINKITNYECKUX
' ~ X apomMaTnyecKux

‘O‘ “ S J ‘ > ‘ yrneBoaopoaoB
N (7 O

Aubenz(a hlakpuauH

METUNXONAHTPEH benzo(e)nupen



TOKCUKaHTDI dHTPONMOIreHHOoro npoucxoxaneHus

CUHTeTUYeCKne TOKCUKaAHTbI




Tabnuua 3. Knaccbel nectmumaos

Kiacchl OCHOBHBIE XUMUYECKHUE TPYIIIIbI
AJBTAIABI  OJOBOOPTaHUYECKHE COCMHEHU (OpecTap)

JInkapOOKCUMHU/IBI (KaITaH)
XJIOpUPOBAHHBIE APOMATHYECKHUE YTIIEBOIOPO/IBI (TIEHTAXJIOP(HEHON)
JUTHOKapOamaTbsi(MaHeo )

COEJIMHEHUS PTYTH (areraT (peHmwIpTyTH)
aAMMJIBI, alleTaMU/Ib] (ITPOTIAH)
OUITUPUUIILI (TIapaKBar)

Kapbamarsl, THoKapOamarsl (OapOaH)
(penoxcukucaoThl (2,4,-J1)
JMHATPO(MEHOINBI (ITHUTPOKPE30.)
JIMHATPOAHWINH (TPpUQIIOPaINH)
IIPOM3BO/IHBIE MOUYEBHHBI (MOHYPOH)
TPUA3UHKI (aTpa3yH)

Hemaronu b ratore HIpOBaHHbIE AIKAHBI (3THIEH JUOPOMUT)

Oy HTAIAB]

1 'epOnu b1



PucyHok 4. CTpyKTypa HEKOTOPbIX

NHCH.CH 5 0
)\ OCNHCH
- CH3
A ‘O CH 3‘3(%CH=NOCONHCH 3
cl N~ NHCH(CH ) cH
aTpasuH kapBapun aneaukaph
O;K\[CHCH &cn, Cl@ﬁH—QCI
CeHs CCl 5
gapdapuH onr

X X

X
X X X 7
X X be 3

X — —

X X

anapHH AMHAEH napakeat
OCH,COOH

cl al 0 cl
C|j©[0j©|:d

cl

2 A-puxnopdeHokck-
yKCycHaa kucnota (2 4-1)

ke 5°>J
CyH50

napaTtuoH

2.4.7 B-tetpaxnopaubeHz04MOKCHH

CyHg0

napaokcoH (pocdakon)

PucyHok 5. CTpyKTypa HEKOTOPbIX NpenaparTos -
YacCTbIX MPUYMH OCTPbIX MHTOKCUKALUN.

H
ﬁ/N s 2
Eis HIY CHs
CoHg | gHs
Bapbutan fpeHobapbutan
CH
40 i
K
mmlﬂ ‘ N ‘
Cets & RN,
avazenam HMHUNPaMKH



PucyHok 6. CTpyKTypa HEKOTOPbIX OpraHNYeCKnx
pacTBopuUTeNnen apomMaTnyeckoro paga

8 5 U

AHWOKCaH TOonyon 0-KCconon

PucyHok 7. CTpykTypa HEKOTOPbIX 6BOEBbIX OTPaBMALLINX BELLECTB

CL
/

COCL, (CLCHoCH,) 3 CLCH,CHAST

CL
jocreH WNPUT NHOU3UT

0

|| CHC(CN),
C3H;0—p —F @[

|

CH cL

3

3apUH CS



TOKCUKaHTLI, BOBIEYEHHbLIE B KPYroBOPOT N3 €CTECTBEHHOM
cpeabl B peayrbraTe X03aNCTBEHHOW AeATENbHOCTH

OpraHuydeckue coe eHnd(HedTb U KaMeHHbIN VIonb

/ \

YepHble meTannbl LIBEeTHBIE MEeTanMbl

\/

[1lpnpoaHbIv ras



3. TokcnkognHaMu4yecKkue xapakTepucTtuku Hamoonee
ONacCHbIX N pacnpocTpPaHeHHbIX TOKCUKAHTOB

o Hanbonbluyo onacHOCTb, Kak 9KOTOKCUMKaHThI, A5 YernoBeka
NpeacTaBnsloT BELEeCcTBa, ANUTENbHO COXPaHAIOLLNECS B OKpY»KatoLLel
cpene v opraHuM3Me 1 cnocobHble, AeNCTBYS B Marblx J03aX, UHULMMPOBaATb
XPOHUYECKNE NHTOKCUKALIMK, anmnobnoTUYecKne CoCTOAHUS U cnelunarnbHble
dbopMbl TOKCMYECKOIO npoLiecca.

° raJ'IOI'eHMpOBaHHbIe TOKCUKaHTbI, coaepxawme oanH atoM KNCriopoda B
MOJeKyJi€, Ha3blBaloT D,I/I6€H30(*)ypaHaMM, ABa atoMa - ANOKCNHaMW, eCIln
BelLleCTBa HE COAEPXKNT KNCJTopoda - 3TO 6VICbeHMJ'IbI.

00 U0 O

budeHun AMOKCHH BenzodypaH

o BeulectBa moryt o6pasoBbIiBaTbCS NPy B3anMOOENCTBUM XI0pa C
apoMaTn4yeckumMmmn yrneBoaopoaamMmn B KMCNopoaHOW cpeae, B
YaCTHOCTU, NPU XITOPUPOBAHMUN NMNTHEBOW BOAbI.



MCTOYHUKNK rajloreHMpoBaHHbIX TOKCUKAHTOB

Tepmuueckoe pasnoxeHue
Pa3nuyHbIX XUMUYECKUX NPOAYKTOB

CxuraHme ocagikoB CTOYHbIX BOJ,

MeTannyprmquKaﬂ NPOMBbILUITIEHHOCTb

A
Y

BbixnionHble rasbl aBTomoouneun

BosropaHue anekTpunyeckoro
obopyaoBaHus

JlecHble noxapbl

y

Mpon3BoaCTBO HEKOTOPbIX
BMOOB NPOAYKLNN




Cl
Cl Cl

Cl Cl
ad N
Cl Cl
CTpykTypa Monekynbl MX5 XnopupoBaHHble 6eH30rbI

OCHOBHble BUOXMMMYECKNE CBOMUCTBA TSKENbIX METaNMNoB

CaoiicTBa 3jIeMeHTA Co Ni Cu Zn Cd Hg Pb
TokCcMYHOCTH Y Y Y Y B B B
Bpewms xuznu B B B B H H H
PactBOopumocTh H H B B B B B
IHoaBm>kHOCTH H H Y Y B B B
buomarnudukanus B B v Y B B B
buoakkymynsuus Y Y B B B B B

[MpumeyaHue: B —BbicoKkas; Y — ymepeHHas; H - H13kasa



Cd). Yalle metann obpasyet
XBaArNeHTHbIE COedMHEeHNs, BKMoYas OKCuabl,

m Obl, cynbdunabl, ceneHnsbl,
1nypuabl, rannuabl. B BogHbIX pacTBopax

o6pa3yeT C rajuingamMmm KOMIMJi€KCHbl€ aHUOHHbI.

lNocmynneHue Cd e op2aHu3m

AnvMeHTapHO
(T.e. C NULLEen)

NHransiuMoHHo

[Tpu KypeHuu

KAOMUW 112,41



PTyTb (Hg). AHmpono2eHHbIe UCMOYHUKU MOCMYNJeHUsI:

. [Mapbl pTYTU: CMMNTOMbI NOSABASAKOTCS Yepes
8-24 yaca nocne otpaBnenHusa. Ob6uwasa cnabocCTb, ronoBHass 0onb, G6onb npwu
rMoTaHUK, NOBbILLEHNE TEMMNEPATYPbI, KPOBOTOMMBOCTL, BOCManeHne B NnosrocTu pra,
6onn B XMBOTe, NopaxeHue xenyaka (TowHoTa, pBOTa, XUAKUWA CTYM), NOpaXXeHue
MOYex.

B OCHOBHOM — OeuCTBME Ha LUEeHTparibHYyH
HepBHYytO cuctemy. CHmXKeHne pabotocrnocobHOCTH, ObicTpas YTOMISEMOCTb,
noBbIWEHHaa Bo3byaumocTtb. OcnabneHne namsatn, 6€CrnokKonCcTBO, HEYBEPEHHOCTb
B cebe, pasgpaxuTeribHOCTb, rofioBHble 6onn. [lanee — cnabocCcTb, COHMMBOCTD,
anartug, aMouMnoHaribHaa HeyCTOMYMBOCTb, OpOXaHne PYK, A3blka, BeK (B TSXKEmNbIX
cnydyadax Bcero Tena). [loBbileHHasi ncuxmdeckass BO3OYAUMMOCTb, MYrAMBOCTb,
oOLas noaaBrfieHHOCTb, YNPAMOCTb U pasfgpaXXUTeSbHOCTb, OcrabneHne namsTtw,
HeBpanrus.



CBuHeu (Pb). AHmpono2eHHbIe UCMOYHUKU
nocmyrnsieHusi

- CBNHLUOBbIE N CBMHLUOBO-UMHKOBbIE 3aBO/bl (Ll,BeTHaFI MeTaJ'IﬂypI'VIFI);
- BbIXJIOMHbIE ra3bl aBTOMObuUNemn

- CTOYHbIE BOAbI MeTaJ'IJ'IOO6p868TbIBaI-OLLI,eFO, MalWMNHOCTPOUTESIBHOIO,
HerTeXI/IMI/I‘-IeCKOI'O, CNMnM4e4yHoro rnpomn3BoacCTB,

- CKXUraHme KaMeHHOro yrid U ObITOBOrO MYyCOpa.

lIposierieHUe ocmpo2o0 ompaesieHugMEoONAMN CBUHLA):
cxBaTKoobpasHble 60K B XKMBOTE, 3anop, 0bLasa cnabocTb, rONOBOKPYXEHMUE,
oM B.KOHEYHOCTSX U MOACHMLE.

XpoHutceroe ompaeneHue. BHellHe: cBMHLOBas (YepHasi) Karma no Kparo
OecCeH, 3eMNNCTo-cepas OKpacka KOXu, roriloBHas 00sib, rofIoBOKpY>XeHue,
YyTOMIIAEMOCTb, Pa3apaXkUTeNbHOCTb, HapyLUEHWE CHa, yXyAweHne NaMaTu,
anunenTuyeckue npunagku. [eurarternbHble paccTpoucTBa: napannyu
OTAENbHbIX MbILLL, APOXaHUS PYK, BEK U A3blKa; OO B KOHEYHOCTSIX,
N3MEHEHUS CUCTEMBI KPOBU — CBUHLIOBAs! aHEMUSA, OOMEHHbIE U SHOOKPUHHbIE

HapyLLUEHNS, HAapYLLIEHNS XXenyao4YHO-KULLEYHOro TpakTa, cepae4HO-COCYAUCTOW
CUCTEMbI.

1-m KNnacc onacHOCTW.



Mbiwbak (As). AHMpPoOno2eHHbIe UCMOYHUKU 3a2Psi3HEeHUs.

- MeTannyprus (MblWbSK — NPMMECb BO MHOTMX pyaax): npounssoacteo \Pb,
Zn, Ni, Cu, Sn, Mo, W;

- MPOU3BOACTBO CEPHOM KNCNOThI U cynepdocdara,

- CXUraHne KaMeHHoro yrng, HepTtun, Topda,;

- IPOnN3BOACTBO Mbitlbsika-N As-cogepXalumx s00XUMUNKATOB;
-|[KOXXEBEHHbIE 3aBObl.

-/ BbIOpOCHI B BO3AYX C AbIMOM W CO,CTOYHBIMI BOJaMMU.
\'\
\.

[pusHaku ocmpozo ompasneHusi. PBota, 6onu B XXMBoTe, OHEMEHNE nanbLes py|<"|/|
Hor. 3aTeM — Cydoporu, HOCOBbIE KPOBOTEYEHWS, KPOBOUSNUAHUS B PasfUYHbIX
yacTtax tena. Yepes 8-15 goHen — peskue 6onu B KOHEYHOCTSIX, pe3|<a;| cnabocTsb,
COHIMMBOCTb, CUSbHbIE FOMOBHbLIE DONN, cydoporn, napanmq CMepTb 0T napanuya
OblXaHWS. K | | |
XpPOHUYeCKoe ompasrieHue. ll'losblmeHHaﬂ yTOMJ'IFIeMOCTb notepsi Beca, TOLLHOTA,
FONOBOKPYXXeHne, 060onnm B KOHEYHOCTSX, q Xenyake, KULeYHuKe, rpyau, ropre,
Kawenb, OTeK nuua wu BéK Bbma,u,eHﬂe BOSIOC W |HOITEW, KPOBOU3NUSHME,
NOTEMHEHMe KOXM. Pa3upa>|<MTeano<:Tb QBOTa HEeYyCTOWYMBbIA CTYSI, |OTCYTCTBUE
annetuTa. | |

| | 1-1 Knacc onacHocTU



Xpom (Cr). AHMpoOno2eHHbIe UCMOYHUKU

nocmynsieHusl.

o Bbibpockl npeanpuatnn, 3aHMMatoLLMXes 0oobIiven,
nonyYeHuem, nepepaboTkon N IpMMEHEHUEM XpomMa (B TOM
~yucne ranbBaHn4Yeckne N KoXeBeHHble NPOM3BOACTBA).

TOKCMYHOCTb  3aBUCUT
OT BalNeHTHOCT W

Cr(VI) > Crdy>-Cr ()

FlpUu3Haku oCmpo20o-ompaslie Hus: A3poO30ribHble
coeauHenus Cr'(VI), xpomaTsl, bBuxpomatsbl — HaCMOPK,
YuXaHMe, HOCOBLIE KPOBOTEYEHWS, pasapaxeHue

BEPXHUX AbIXaTeNbHBIXNYTeNn; B TAKENbIX Crydyasx —
~ OCTpag rnovyeyHas He4oCTaTOYHOCTb.

[lpU3HaKL:XpOHUHEGKO20 0mpasrieHus. NopaxkeHue
BEPXHYX ABIXATENbHbIX MyTer 1 passuThe BPOHXMUTOB K
OpOoHXMafbHOM acTMbl; NOPaXXeHe nevYeHu
(HapylieHne dyHKUMIA, pa3BuTHE LMppo3a),
annepruyeckue 3abonesaHnsa Koxu — JepMaTuThl,
A3Bbl, «XPOMOBbIE 3K3€MbI». [Mpy ANUTERNBHOM
KOHTaKTe C coeAMHEHUSAMI XpoMa Bo3pacTaeT
BEPOSITHOCTb PaKoBbIX 3a0oneBaHui.

2-M Knacc onacHOCTW.



Menob (Cu). AHMpOrno2eHHbIe UCMOYHUKU
nocmyrnsieHus.

- NpeanpuUATUS LiIBETHOW MEeTannypruu;
- MeabcoaepXallmne nectTuumnabi;

- ranbBaHN4YecKne NPouU3BOaCTBa;

- CXKUraHue yrns n HedpTu.

lpusHaku ocmpo2o ompasaeHus: [lpusnonagakun’ B kenygok CuSO, —
TOLIHOTA, PBOTa C KPOBbK, 00/b B KMBOTE, MOHOC, HapyLIEHME KOOpAMHaLUUM
OBWKEHUN, CMepTb OT NOYevYHOoW HedocTaroyHocTW. [lpu BObIxaHMM aspo3ond —
NpuUCTynbl Kaiuns, 6onu B KMBOTE, HOCOBOE KpoBOTeYeHue. [loBblleHne
TemMneparypbl.

flpusHak XpPoHU4YeCcKo20 -ompasneHus . PaccTpoucTBa HepBHOU CUCTEMDI,
neyeHn noYvek, HapyLueHne HOCOBOW NeperopoaKku.

21 Knacc,onacHOCTU:



Okcupg yrnepoaa (l) — yrapHeiun ras (CO).

AHTpONOreHHbIe UCTOYHUKMN NOCTYNSIEHUA:
= OBITOBEIE MCTOYHWUKI (HEMOSIHOE CropaHuMe rasa B NnMTax M ToNnvBa BineYax),
= noXapel (onacHocTb otpasnenus CO; 50% rnbenn npu noxapax — otpaesieHne CO);

- XMMUYECKas NPOMBbILLIIEHHOCTb (MPON3BOACTBO aMMMaKka, Cofbl, CUHTE3 MeTaHona,
NPOWN3BOACTBO

CUHTETUYECKUX BONOKH, KOKCa);
= METannypruyeckasl NPOMbILLIIEHHOCTL (NPON3BOACTBO CTanu);
= @aBTOTPaAHCHOPT (bonee nosoBuHLI aHTpornoreHHoro CO).

Mpu3sHaku ocmpozo ompaseneHusi. MNpn BObIxaHUN KoHUeHTpauun go 1000 mr/m® —
TSKECTb U OLUYLEHWE cOaBfMBaHUA [OS0BbI,  CuibHasi 6onb BO NOYy W BUCKaX,
FOJSIOBOKPY>KEHME, LUYM B YLLaX, MOKPACHEHME U XOKEHUE KOXU nuua, APOXb, YyYBCTBO
cnaboctm m cTpaxa, Xaxga, ydalweHue nynbca, olylweHne HeaocTaTtka Bo3dyxa,
TOLWIHOTA, pBOTa. B panbHenwem npu coxpaHeHUUM CO3HaHUS — OLENEHEeNocTb,
cnabocte M 6e3y4acTHOCTb, OLUyLIEHME MNPUATHOW WCTOMbI, 3aTeEM HapacTaer
COHJIMBOCTb U OueneHeHne, CMYTHOCTb CO3HaHUA, YENOBeK TEPSET co3HaHue. [anee —
OAbILLKA Y CMEPTb OT OCTAHOBKM AbixaHus. MNpu koHueHTpauun 5 000 mr/m® — 3a 20-30
MUHYT — cnabbli nynbc, 3amMenneHne un OCTaHOBKA AblXaHusa, cMepTb. [lpu
KoHUeHTpaummn 14 000 mr/m® — 3a 1-3 MUHYTBI — NOTEPS CO3HaHWSA, PBOTA, CMEPTb.
[lpu3Haku XxpoHu4Yecko2o ompaesieHuss. [onoBHble 60MK, TONOBOKPYXEHMUE,
cnabocTb, TOWHOTAa, UCXyaaHue, OTCYTCTBME anneTuTa; Npu ANUTENbLHOM KOHTakTe —
HapyLleHne OeaTeNlbHOCTU CepaedYHOCOCYaMCTON CUCTEMBI, OAbllKka, 6onm B obnactu
cepaua. 4-1 Krnacc onacHOCTMW.



LinaHosoaopoa (HCN) — cuHunbHas kucnora.

AHMPOro2eHHbIe UCMOYHUKU rnocmyrnieHus. XMuMnyeckas n metannypruyeckas
MPOMBbILLITIEHHOCTb; ropeHue nonmmepoB. CMHUNbHAA KMCoTa 1 ee conu
MPUCYTCTBYHOT B CTOMHbIX BoAax pyaooboratutenbHbix dabpuk, pyaHUKOB,
NMPUNCKOB, ranibBaHUYECKMX LEXOB, MeTanyprnieckmux 3aBoaoB.

Mpu3sHnaku ocmpo2o ompassieHusi. 1 Mr/m3— 3anax. [py BbICOKMX KOHLEHTPaLMAX
(6onee 10 000 mr/mM>) — MOYTM MrHOBEHHAs MOTEPS CO3HAHWSA, Napanuy AbIXaHusa u
cepaua. lNpn MeHbLINX KOHUEHTPaUUSX NPOUCXOANT HECKOSNbKO CTaaun OTpaBIiEHUS:
a) HavanbHasi cTagus: uapanaHbe B TOprie, >Xryye-ropbkMmM BKYC BO PTY,
CIIOHOTEYEHNE, OHEMEHME pTa, MbllleyHas cnabocTb, ONMOBOKPY)XEHUE, OocTpas
ronioBHasi 60nb, TOWHOTA, PBOTA;

6) BTOpasa craaus: nocTeneHHo ycunuBaeTcd obuwasi crnaboctb, 60nM 1M 4yBCTBO
CTeCHeHNs1 B obnacTtu cepgua, 3aMeasieHuMe nysribca, CUMibHas oAblllika, TOLWHOTA,
pBoTa (CTagma o4bILLKN).

B) CTagusi Cydopor: 4yBCTBO TOCKM, YCUNMBAKLWASACS oOAbllKa, NoTepsi CO3HaHu4,
CUIbHbIE CYOOPOrU;

Y cragua napanuya: nonHaa notepss 4YyBCTBUTENLHOCTU U pedriekcos,
HErnpous3BoOSibHOE MoOYeucnyckaHme u gedekaumsi, ocTtaHOBKa [AblXaHWUsl, CMEpPTb.
XpoHu4yeckoe ompaersieHue. ['ornioBHas 0osb, crnabocTb, ObICTpasi YTOMMISEMOCTD,
NOBLILLEHME  OOLEero HegoMOraHud, HapyleHue KoopauvHauuu  OBUXKEHUMN,
NOTNIMBOCTb, MNOBbILLEHHAA pPa3gpaXUTENbLHOCTb, TOWIHOTA, 60nM B MNOANOXEYHOMU

obnactu, 6onu B cepaue. 1-i KNacc onacHOCTH



Okcuabl asora (NO u NO,).

AHMPOrnogeHHbIe UCMOYHUKU MOCMYyIrisieHUs. CropaHme
MCKOMaeMoro Tonfnea, TPaHCMnopT, NPOU3BOACTBO a30THOW U CEPHOM
KWCNoT, bakTepunanbHOe pasnoXeHne curoca.

lpu3Haku ocmpoz2o ompaessnieHusi. NO — obuaa cnabocTb,
rOSIOBOKPY>XEeHNEe, oHeMeHMe Hor. [1pn bonee cnnbHOM OTpaBNeHUnN —
TOLUHOTAa, pBOTAa, YCUIieHne cnabocTu N roffoBOKPYKEHUS, CHUXKEHUE
KPOBAHOro AaBrieHns. [Npu TsXKenom oTpaBrneHnn — CUHIOLLHOCTL ry0,
crnabbln NynbC, nerkun 03Hob. Yepes HeCKOSbKO YacoB — yryJlleHne
cocTosiHuA, Yyepesd 1-3 aHs — pe3kasa cnabocTb, cunbHasi ronoBHast 6orib,
OHEMEHUE PYK N HOT, COHNUBOCTD, ronosoxpymeHme NO,. Npn 8 mr/m® —
3anax u HebornbLuoe pasapaxeHue. Mpu 14 mr/m* — pa3npa>|<eH|/|e rmas u
Hoca. BabixaHue B TeveHne 5 muHyt 510-760 mr/m® — nHeBmoHus. 950
MI/M> — OTeK MerkMx B Te4eHne 5 MUHYT.

XpoHu4deckoe ompassieHue. NO: HapylleHne pyHKLMIA OpraHoB
ObIXaHUA U Kposoo6pameHMﬂ NO,: BocnaneHue crnmancToii 000m04KM
OEeCEH, XPOHUYECKNN BPOHXMUT.

NO-2-11 Knacc onacHOCTU; NO2 - 3-1 KInacc onacHocTu



Okcunp cepbl (IV) — cepHucTbiv ras (SO,).

AHMporno2eHHkIe UCMOYHUKU rnocmyrifieHus. CxuraHme yrns v
HedTenpoaykToB (MMHMMAarbHbIE BbIOPOCHI S — NPUPOAHbLIN ras,
MakcumMarsibHble — yromnb, HedTb (3aBUCUT OT copTa). B meTannyprum — npu
BbiNnaBke Meau, UMHKa, CBMHUA, HUKENS; U3 cynbduaHbiX pya (KonyeagaHos).

[lpusHaku ocmpoao ompasreHus. B nerkmx crnyyaax (KOHUEHTpauma ~
0,001 % no obbemy) — pasgpakeHne BEPXHUX OblXaTerbHbIX MyTEN U
rma3. CrnesoTteyvyeHne, YnxaHue, nepLieHue B ropse, Kallesrib, OCUMNI0CTb
ronioca. [pu nopaxeHnn cpegHen TsKecTn: obuasa cnabocTb, CyXon
Kalwenb, 6onb B HOCY U ropsie, TOWHOTA, HOCOBbIE KPOBOTEYEHUSA. B
TSXKESbIX Cry4daax — OCTPoe yayLwbe, MyYUTENbHbIN Kallesb, OTEK
Nerknx, CMepTb.

[lpu3HaKu xpoHuU4YecKko20 ompasreHus. HapyleHue gbixaTenbHOW,
cepaeyYHO-CoCyamnCcTON CUCTEM U XeryaouHO-KULevHoro TpakTta. OgHa
N3 popM nopaxeHunst — OPOHXUTLI: Kallerb, 6onu B rpyamn, oabiLlKa,
cnabocTb, NOTNMBOCTL. [lopaXkeHne nevyeHm — TOKCUYEeCKNN renaTtuT —
TSXKECTb 1 Oonb B NpaBoun nogpedbepHon obrnacTtu, TOWHOTA, ropeyvb BO
pTy. [NopaxeHue xenyaka — 60nb n3xora, TOWHOTa, CHUXEHNE
anneTuTa, A3Ba Xenyaka v ABeHaauatunepcTHOW KULLIKW.

2-M Kfacc onacHOCTW.






