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TEMA: « ABapunun Ha XMMMNYECKN OMNacHbIX OObEKTaX U
XUMUYECKOE 3apakeHne okpyxatoLlen cpeabl. KoHTporb

XMMmn4eckom obcTaHoOBKM, onpeaeneHe Mep no 3aLluTe
HacerneHusa npu aBapusix Ha XMNYECKM onacHbIX 0ObekTax »

[ Y4yebHble  BOMpPOCHI: ]

1. O6bwime cBegeHnsa 0 XMMUYECKU onacHble 00beKkTax U nx Knaccndmkaums. ]

-
2. ABapum Ha XMMNYECKM OMaCHbIX OObEeKTax N XMMUYecKoe 3arpsisHeHne ]
. OKpy>KatoLLien cpeabl.




bonee 3
600 148 ropogoB pacnonoXeHbl B 30HaX

MOBbILLEHHON XMMNYECKOW ONacHOCTW.
300 ThbIC.

KMZ2 C HaceneHnem okono 54 mnH. yenosek.




(\ XUMMUYECKU OnacHble 0ObEKTbI, UX KAaCCUDUKaLMA U
XapaKTepPUCTUKaA




Knaccugukayusi xumu4yecku ornacHbix 0bbekmos

[Npeanpuatna Xmmm4eckom n HedpTeXMMmM4eckoun

1. Mo chepe
NPOMBbILLSTIEHHOCTU, NPOM3BOAALLME U
ncnoinb30BaH 7 6 AXOB
e y/ notpebnsoLme ;
MNpeanpunatug LennNtosI03HO-0yMaXkHOW, TEKCTUNbHOWN,

MeTanypruyeckon, nNuuieBon M Op. BUOOB MPOMbILLIIEHHOCTN,
ncnonb3yoLne B cBonx TexHonornsax AXOB;

Cknagpbl
BPEMEHHOIO
xpaHeHna bXOB;
npeanpuAaTus No
YHUYTOXEHUIO
BEXOB

BoaoouyncTHble COOPYKEHUS

npOM biLLJTIEHHbIE XOJ10AWUJ1bHbIE YCTAHOBKU

>KenesHoOopoXHble CTaHUUK, NOPThI, TEPMUHAnNbI U cKnagpbl
BpeMeHHoro xpaHeHuns AXOB




2.[No cnocobam
W YCIOBUSIM CXKMXKEHHbIE ra3sbl, cxkaTtble rasbl, >XWOKOCTH,

XpaHeHus TBEpAblE BELLECTBA.

. No kaTeropuu
XUMUYECKON
OMNacCHOCTMW:

30HY
| 3BX3 EXOB BO3MOXXHOTO (MPOrHO3MpYyeMOro) XmuMmmnyeckoro 3apaxeHus (3BX3),

nonagaet

oonee /5 TbIC.
YyenoBek

Il - oT40 Jalo) [l - menee |\ - 3BX3 AXOB He BbIXOOMUT 3a

/5 ThbIC. 40 TbIC. npegensl TeppuTopun obbekTa nnn ero

YyenoBekK YyernoBek CaHUTapPHO-3aLLMTHOW 30HbI.



- Bammocepy

Asapusa Ha XOO




Xymunyeckasa aBapusi — NPONUB UNn BbIOPOC aBapUNHO XMMNYECKN ONACHbIX
BELLECTB, CNOCOOHbLIN NMPUBECTM K TMOENN NN XMMUYECKOMY 3apakeHuto
nogen, NpoooBONbCTBUS, MULLIEBONO Cbipbst U KOPMOB, C/X XXUBOTHbLIX WU

PaCTEHUI UNN K XUMUYECKOMY 3ap%epHal{|<ro OKpY>KatoLLel cpeapbl.

Tep
aBapu

AL 27 .

C N A J

3aPKEHUS  MPOCTPAHCTBEHHbIE f MpoaomKNTENbHOCTbIO — BpeMeHHble\
rPaHMLbI (MMHENHbIE pasMepbl W npenenbl NPosiBIeHUs MoOCneACTBu
nnowaav) NposiBNeHN= aBapuv UNn paspyLueHust o6beKTa,
nocneacTBui aBapwii " o Ee A0,
paspyLUeHum 0OBbEKTOB,

OR
\J L)

y - ; _ -



Cnocobbl 1 ycrnosus xpaHeHuss AXOB Ha XOO

XpaHUnuiiax (eMKocTu
NCKYCCTBEHHO OXnakaaroTcsl) npu
naBneHnmn, brnnM3kom K

B pe3epByapax noa gaBrneHMem
cobCcTBEHHbIX NapoB (16-18 kr/cm2)

MNMpu TemnepaTtype okpyxarowen cpeabl u gasneHnmn 0,7-30 kr/cm2
(cxxaTble rasbl)

B 3aKpbITbIX EMKOCTAX NMpu aTMocepHOM AaBrieHUU 1 Temnepatype
OoKpyXatoLen cpeqbl (KNOKoCTH).

-

B cnyyae paspyLeHus o6onodkn eMmkoctn, cogepxatlen AXOB nog
OaBrieHneM, U nocneaytowlero pasnnea donbLoro konuyectsa AXOB B
No4A0H, ero NOCTynreHne B aTMocdepy MOXET MPOUCXOANTb B TEYEHNE

ONNTENBLHOIO BPEMEHMW.




lNopaxarowme pakTopbl aBapum

HenocpeacrtBeHHO
Ha 00bEeKTe aBapun

B panoHax pacnpocTpaHeHus 3apaxeHHOoro
BHe o6beKkTa aBapum BO3[lyXa TOJIbKO

Npu aBapusax Ha XMMUYECKN
onacHbIX oObeKkTax aBapuUmnHoO
XUMUYECKN ONACHbIX BELLIECTB Kak HENOCPEACTBEHHO MPU aBapuUmMHOM
BblIOpoOCe (MponnBe) Tak U NPu XMMNYECKOM 3apakEHUM OKPY KatoLLeN
cpensb..




OCHOBHbIE CINMOCOBbl XPAHEHUE AXOB

CxxmkeHHble AXOB - B cTaHAAPTHbIX EMKOCTHbIX 3rIEMEHTax. OTO MOryT ObIThb
artoMUHUEBbIE, XXene300eTOHHbIE, CTanbHbIe UM KOMOVHUPOBaHHbIE pe3epByapbl

HasemHble pesepByapbl Ansa xpaHeHns AXOB moryT pacnonaraTtbecs rpynnamu
N CTOATb OTAESNbHO. B Kaxxaow rpynrne npegycmatpuBaeTcs pe3epBHasi EMKOCTb A4
nepekadkn AXOB B cnydae nx yteuykum n3 kakoro-nmbo pesepsyapa. [ns kaxgoun

rpynnbl Ha3eMHbIX pe3epByapoB (OTAENbHOro pesepByapa) Mo MNepUMETPY
obopyayeTcs 3aMKHYyToe 0OBanoBaHWe NN orpaxkaatoLlasl CTeHKa U3 HecropaeMbix
N KOPPO3UIMHO-YCTONYMBBLIX MaTepPUanoB BbICOTOW He MeHee 1.

[Ona BpemeHHoro xpaHeHnsa AXOB nepepn otnpaBkon Ha 6a3oBble cknadbl
NCMOMb3YHTCA XXeNne3HOAOPOXHbIE CKnaabl, pacnonaraembie B Tyrnuke He onwmke
300 ™M oT »unblX U obLWECTBEHHbIX 3a4aHu. XpaHeHne AXOB B atom cny4ae
OCYLLECTBISAETCA B KENEe3HOA0POXHbIX UnctepHax. Cpok xpaHeHuns — He bonee 2-3
CYTOK.




KnacCHOMKaLMA aBapuiHO XMMUYECKI ONacHbIX BELLECTB. ABapHM Ha
XUMUYECKM ONacHbIX 00beKTax




AXOB - 3TO oOnacHoe TOKCMYEeCKOe BELLECTBO, MNPUMEHAEMOE B
NPOMBILLUIIEHHOCTU N CENbCKOM XO3AWCTBE, Npu aBapurHOM Bblbpoce
(pasnuee) KOTOPOro MOXET NPOM30OUTN 3apaKeEHNEe OKpyXKatoLlen cpeabl B

nopa)arLux XMUBOW OpraHnU3M KoHueHTpauusax (Tokcogosax) (FTOCT
P22.9.05-95).

KITACCUDUKALUUA OMNACHbIX
XUMNHECKNX BELWECTB

ABapuMHO XMMU4YeCKU onacHble BewecTBa (AXOB),

NocTosAHHO peucTByOLIME XMMUYECKU onacHble BewectBa (M4 XOB),

BeBble xmmnyecku onacHble BewectBa (BXOB




OcHoBHble nyTn NnpoHnkHoBeHnst AXOB BHYTpb opraHmama

OpraHbl OblIXaHus

(MHranAUMOHHbIN
KoXKa

(pe30pbTUBHBIN
nyTh).

=
Yyepes XenygovHo- : }
KULLIEYHbIN TPaKT R %
(nepoparnbHo) U
Yyepes NoBEepPXHOCTH
paH.




KNIACCUOPUKALINA AXOB

( no creayrwmnm I'IpM3HaKaM)

1.No OCHOBHbLIM (bVI3VIKO- AbIMSALLIME KNCNOTbI Cbiny4yne v TBEPAbLIE
- CEepHasi, conaHas HeneTty4une (oo 40 rp)-

XUMMNYECKUM CBOUCTBaM wap. cynema, hocdop
N YCITOBUSIM XpaHeHMUs

Kugkne n netyuue,

Cbinyyne n TBEPAbIE XpaHsilwmecs B Kuakue v netydne, xpaHsLmecs noa
netyune (8o 40 rp.) - conu eMKOCTsIX 6e3 [aBNEHVEM (CXaTble U CXKMKEHHbIE
CVHWUIBHOM KUCNOTbI OaBreHUst —CUHUITbHadA rasbl)- Xrop, ammumak, ocreH

KWUCI., HETPWUI

2.0 KITACCY OINACHOCTHU

(CTeI'IeHb BO3EMNCTBUA Ha YernoBeka)

UpesBblHanHO
onacHble

] [BblCOKOOI‘IaCHbIe] [ YMepeHHo onacHble ]

[ Mano onacHble ]




AXOB 1 nx npeagenbHoO oNyCTUMbIE KOHLIEHTPaLUMX B BO34yXe

( nepeveHb Handonee onacHbix AXOB uHransunoHHoro aenctens AXOBIK)

Pabouye 30HbI

B HacerneHHbIX NYHKTaxX

pa3oBas

CyTO4YHas

1
2
3
4
5
6
7/
8
9

—
o

A30THas kncrnota
AMMMak
AueTOHUTPUN
Bogopog xnopucTtbin
Bogopon dhtopucTbin
Okucb aTuneHa
CepoBogopon
CuHunbHasa kucnora
dopmanbaernag

Xrnop

5.0
20
10

0.4
0.2

0.3

0.15
0.04
0.002
0.01
0.005
0.3
0.008
0.01
0.003
0.03




MaccoBble noTepu Npu NHransUuMoHHOM 1 pesopbTnBHoM Bo3genctamum AXOB
BO3MOXXHbI TOSTbKO MNPU MNOCTYMNSIEHNN UX B OpPraHn3m 13 3apakeHHoW aTmocdepsb..
[1pn 9TOM B aTMOCdepe OHM MOTyT HaXOAUTLCA B BUAE MNapa UIn rasa, a Takke B
a3po30rIbHOM COCTOSIHUK U B KanenbHOo-Xuakom smnae. Takoe coctossHne AXOB,
NpPW KOTOPOM OHU MOTYT Bbi3blBaTb MaCcCOBbIE NOTEPU, HA3blBAETCS

MNMopaxarowme coctosHne AXOB B atmocchepe

a3 unun nap MeHee 0,001
Heocepatowime
A3spo30onb HeoceaatoLLum 0,001-30 nprmecu
(TymaH, abim)
A3p0305b 0OcegaloLLINA 30-500
(MOpoCb, KpynHbIe
yacTuLbl gbiMa) OcepatoLime npumecu
AapoB3Becu (KanenbHo- 6onee 500

Xugkme ppakumnmn)



a oA XMMUYeCcKUM 3apaXkeHneMm OKpy>KatoLLen cpeabl

KPUTEPUN XUMUNYECKOIO 3APAXXEHUA OKPYXXAIOLLEWN CPE[bI:

KpVITepVIVI cTeneHn XmMmmn4yecKoro 3apaxeHus aJyqieMeHTOB cpeAbl, 4030Bbl€
Kputepun Ansa ouleHKn BO3MOXHOIO rnopaxeHusd HacerieHUsA B 30HaX 3apaxXeHu4




KPUTEPUN XUMUYECKOI'O 3APAXEHUA
OKPYXXAIOLLEN CPE[bI

1.Kputepumn onacHbix xummnyeckux sewects OXB (AXOB)

Pusumko-
XUMUYEeCcKmne cB-Ba

TOKCUYHOCTb

Knacc onacHocTu

bbicTpogencTene

CTOMKOCTb

ArperaTtHoe COCTOsIHUE; NFIOTHOCTb, KI/M.Ky0;
TeMnepaTtypa KuneHus; paCTBOpUMMOCTb B BoAe U
APYyrux pacTBopuTensax

OcHoBHow kpuTepuun OXB, onpepenstowieun ero
CNOCOGHOCTL OKa3biBaTb BpegHoOe Bo3aencTBue
Ha YyenoBekKka. Xapaktepusyetcs Tokcogo3ou (T)-
KOJ. BelecTBa B e. 06bema.

OnpenenaroTcA NO HAMMEHbLUEeMY NoKa3aTersito
NOoK B Bozgyxe B paboyen 3oHe Buga OXB: 1 -
Yype3BbIYaWHO ONacHbIe; 2 —

BbICOKO ONacHbIe; 3 — YyMEPEeHHO ONacCHLIE;

4 - mano onacHble

Bpems, B Te4eHUe KOTOPOro YenioBeK HaunHaeT
owywartb Hanuumne OXB

Bpems coxpaHeHusa nopaxarwmux cB-B OXB.
3aBucUT OT (p-X CBOUCTB BellecTBa, BpeMeHU roaa,
Xapaktepa MecCTHOCTU, MeTeoycrioBui. Mpu T> 1y
OXB cTtounkue; T< 1y OXB HecTOMNKMeE

Mr,r/M.Ky6

Mr,I/M.Ky6

CceK, MUH.

Yachbl, CYTKM



2.KPUTEPUU CTENEHU 3APAXXEHUA OKPYXXAIOLLLEW CPELbI (
KOHUEHTPALIUA OXB)

[MpenenbHo- MakcumansHoe kon, OXB B anemeHTax cpeabl B eA.

[OMYCTUMbIE Maccbl Unu o6bLema, Kotopble B Te4eHue
onpeaeneHHoOro BpeMeHu He BbI3bIBaloT

KOHLEHTPaLWW, NaToNnorn4yeckMx M3MeHeHu B OpraHnusme

MAK

NHOekc 3arpsasH. PasHoBuaHocThk MNAK 1 npeacraBnsietr co6on

aTMOCepHOro nokKasaTtenb 3arpA3HeHus atmocdepbl

Bo3ayxa, U3A

[Toporoeagd
KOHUeHTpauma NK

Kon, B-Ba B eguHunLe o6bema, npu KOTOpoMm
ollyuiaeTca nepBble NPU3HAKN TOKCUYECKOro
BO34eucTBuA Ha opraHusm. MK aBn. kputepmnem
rpaHuubl 30HbI 3apaxeHna OXB

npeﬂen K-Bo BewecTBa B e4.00bemMa, npun KOTOPOM

nepeHOCVl MOCTU yeJsioBekK B 30He 3apa>xeHus MO)KUeT BblAepXaTb
onpeapesrieHHoe BpemMs oe3 ycTtonymnBoro
nopaxeHus

Cpeﬂ‘Hﬂﬂ Kon-Bo BewecTBa B e, 00bLemMa, KOTOpO€ MOXeT

cMepTeribHasa

BbI3BaTb NeTtanbHbIN ucxon y 50% nopaxeHHbIX

rF_ 9 ;.

Mr,I/M.Ky6

Mr,I/M,Ky6

_))_

_((_

_((_



3. 0030BbIE KPUTEPUW NMPU MHTATTALUMNOHHOM

1 CpenHsas noporosas Tokcoao3a, Bbi3blBaloLlas HavarbHbIe Mr,I/M.Ky6

TOKCOA03a cumnTomMbl nopaxenust y 50% HaceneHus
B 30HE 3apaKeHus

2 CpeaHss Tokcoao3a, Bbi3biBaoLLAA MOPaXKEHUS He - «-
BbIBOASALLIAA U3 HWxe cpeaHen cteneHn Tshkectn y 50%
CTpOsi TOKCOA03a NOPa)KEHHbIX

3 CpenHss Tokcoao3a, Bbi3biBaoLLAass CMEPTENbHbIN -« -
cMepTenbHas ncxon y 50% nopakeHHbIX

TOKCOA03a



XapakTep Bo34eNCTBUA XMMMUYECKOro 3apaxeHus
Ha HaceneHune

AXOB okasbiBaloT XuMU4yecKoe Bo3gencTteue Ha pepmMeHTbl opraHM3ama
(Xnumnyeckne n Buonorndeckne BELLECTBA, Urpatolme BaXHYH posfib B oOMeHe
BELWECTB KaK BHYTPWU oOpraHMamMa , Tak U Mexay HUM W BHELUHEW cpeaown),
npuBoAsLWne K TOPMOXEHUIO UMK NpeKpalweHUo psaaa BaXXHeUwWwnx pyHKUmMm
opraHuMama M ero rnopaxeHurw B pas3nIM4YHON cTeneHun. Hambonee wvacto
oTpaeneHnss AXOB nponcxogaT B pe3ynbraTe MHransALMOHHOIO NOCTYNNEHUS ero B

‘ !
-
)
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OpraHn3m 4yerioBeka.

- Zheludok ru



XAPAKTEPUCTUKA HAUBOJIEE PACIMNPOCTPAHEHHbIX AXOB NO CTEMNEHU
MX OMNACHOCTH

XJITOP 1,0 YpesBblHanHO onaceH
AMMWMAK 20,0 YpesBblvanHO onaceH
CEPHUCTbIN 10,0 YpesBblyanHo onaceH
AHIOPWO

dOCIEH 0,5 YpesBblHanHO onaceH
OKNCb 3TUITEHA 1,0 YpesBbivanHoO onaceH
®TOPUCHbLIN BOOOPOO 0,5 UYpesBblyanHo onaceH
CEPOYITIEPOA 1,0 Bbicoko onaceH

CUHUTNIBHAA KUCJITOTA 0,3 YpesBblvanHO onaceH



ra3 0e3 3anaxa M BKyca, TsKeriee Bo3gyxa, MNOXo

pacTBopsieTcs B Boae, Heroptod, Tkmn=191 rp. Cmecb AByX

o6bemoB CO ¢ ogHMM 0O BbLEMOM Kucnopoaa npyu Harim4uum

OTKPbLITOro nnamMmeHu Bbi3pbiBaeTcaA. CmepTeribHble

nopaxeHma CO mMoryT ObITb MNOJIy4eHbl: NpwU

vaunauTrnanygx 6 Mr/m.Ky6 - 3a 5 - 10 muHyT, npu 2 mr/m.
60 MnuyT




XapakKkTtep BO3OeUCTBUA XMUMNYECKOro 3apaXeHna Ha

OKpY>KaloLLLyto cpeay

OCHOBHbIM (pU3UKO-XMMUYECKUM NOKa3aTernem




30Ha MPOrHo3npPoBaHUA XMMUYECKOTO 3apaKeHUS

(Npv BO3HMKHOBEHUWN aBapum)

BKITHOYaEeT B cebs n

( npn HeocegaoLWMX
AXOB), a ( Npu HanNn4YnK ocenaroLLMX
npumecen). BHelwHme rpaHnubl 30HbI XUMNYECKOTO 3apaXeHusi COOTBETCTBYHOT
NOpPOroBoMy 3HadeHmto Tokcogosbl AXOB npu nHransiuMoHHOM BO34EWUCTBUN Ha
YyenoBeka.




| KITACCUPUKALINA AXOB MO KITACCY OINACHOCTW
| (CTENEHb BO3OENCTBUA HA OPTAHN3M YENNOBEKA)

HaunmeHoBaHue Knacca OMNacHOCTH

Lol GG Upe3BblyaiiH YmepeHHo  Mano
0 onacHble onacHble  onacHble

NOK B Bo3gyxe pabd. MeHee 0,1 oonee 10

30HbI, Mr/m.ky6

Cpea. cMepT. Ao3a Npu MeHee 15 151- 5000 bBonee 5
nonapaHum B XKeJ1yAOK,

000
Mr/cM.KB

Cp. cMepT. 4032 NpM MeHee 100 - 501-2500 Bonee2 500
nonagaHum Ha KOXY ,
Mr/Kr

5001-50 Bonee
000 50000

Cp. cMepT. KOHUeHTpaums  meHee 500
B BO34YyXe mr/m.ky6




3.MO0 XAPAKTEPY BO3AENCTBUA HA OPFTAHU3M YEJIOBEKA

Paspgpaxarowm ﬁ .
[ AP tne Mpuxurarowiero oencTemaA ]

[ O6LLIEeTOKCUYECKOro )

Yaywarouwero gemcreus AenucTBusA

[ NMcuxoreHHoro oencTBusA

[ MeTtabonuueckue aabl J




4.MO CTENEHU TOPIOYECTU

Foproyne BelgecTBa

TpyaHoroproume
Heroptoume BellecTBa BelllecTBa -

Heroplotme, noXapoornacCHbie BellecTBa




[lepBbIV Nepuog, - , NOYTU MTHOBEHHOE, NCNapeHMe 3a CHET Pa3HOCTU
YNPYrocTu HacbiweHHbIX napoB AXOB B eMKOCTM U napumarnbHOro JaBneHusi B
BO3ayxe. B aTo BpeMs B atMocdrepy NocTynaetT OCHOBHOE KONMMYECTBO NapoB
BeLlecTBa U obpasyeTcd nepsuYHoOe 0bnako. YuuTbliBas, YTO 3a AaHHbIN Nepuog
BpeEMEHM ncnapsietca sHauutenobHoe konmdyectso AXOB, moxeT obpasoBaTbCs
obnako ¢ koHueHTpaumen AXOB, 3HaunTenbHO NpeBbILLAtOLLEN CMEPTENBHYIO.

BTopown nepuog - AXOB 3a cyet Tenna
noacTuUnaroLLen NOBEPXHOCTU. DTOT Nepmoa XxapakTepuayeTcsa pe3knum nageHmnem
NHTEHCUBHOCTW NCMAPEHMSI.

Tpetnun nepuog - pasnuBLluerocd AXOB 3a cyeT Tenna
OKpY>KatoLLLero Bo3ayxa, KoTopoe MOXET ANUTLCS Yachl U Aaxe CYTKU —
npouncxoamT obpasoBaHne BTOPUYHOro obnaka.

korga ucnapexHne AXOB npoucxoant Hanbonee MHTEHCUBHO. [pn 3TOM, B NepBbIn
MOMEHT BbIOpOCa CXXMXEHHOro rasa, HaxoasaLwerocs noa AaBrieHUeM,
obpa3yeTcsi a3po30nb B BUAe TAXKeroro obriaka, Koropoe MOMeHTasrlbHO
nogHMmaeTtcs BBepx Ao 20 meTpoB, a 3aTemMm noa AeucTBnemM CO6CTBEHHOMN




