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BBEJAEHHUE

ACCOPTUMEHT NMPUMEHSIEMBIX B MPOMBIIIJIEHHOCTH, CEIbCKOM XO3SIMCTBE U ObI-
Ty XMMHUYECKHX BELIECTB OECHpPEepbIBHO PACTET, YTO CHOCOOCTBYET Oojiee 4acToMy
BO3HUKHOBEHUIO YpE3BbIYaNHBIX cuTyanuil. K TakoBbIM clieIyeT OTHOCUTH B3PbIBBI,
MOKapbl, OOPYIIEHUS, KEIE3HOJOPOKHbIE U aBTOMOOWIbHBIE MPOUCUIECTBUS, BbI-
OpOCBl U pa3iauBbl Pa3IMYHBIX XMMHYECKUX, B TOM YHCIE U aBApUIHO XUMUYECKU
onacHbIX BemecTB (AXOB).

KpynubsiMu 3amacaMu siAOBUTHIX OMACHBIX xuMHU4eckux BemiecTB (OXB) pac-
MOJIararoT MPEANPUITHS XUMHUYECKOH, 1eJUTI0I03H0-0yMaXKHOM, 000pOHHOM, HedTe-
nepepadaThiBaroie ¥ HEQTEXUMHYECKON MPOMBINLICHHOCTH, YEPHON W IIBETHOM
Metamutyprud. Co3gaBaeMble B HUX MUHUMAaJbHbIE (HECHI)KaeMbI€) 3amachl B Cpej-
HEM PACCUUTaHbl HAa TPOE CYTOK pabOThI, a AJisi MPEANPHUATUN TIO MPOU3BOJICTBY, Ha-
npuMep, MUHEpalbHbIX yaoOpenuit — 10—15 cyrok. B pe3ynbrare Ha KpymHBIX Mpea-
NPUATUSAX, PACIOJIOKEHHBIX B YepTe WM BOJM3U TOPOJOB, MOTYT OJHOBPEMEHHO
XpaHuThCA Thicssun TOoHH AXOB.

3HauMTENbHBIE 3amachl ATHX BEIIECTB TAKXKE COCPENOTOYEHBI Ha OOBEKTax
MUIIEBOM, MSICOMOJIOYHOM MPOMBILIUIEHHOCTH, B XOJOJUIbLHUKAX TOPTOBBIX 0a3, KU-
JUIIHO-KOMMYHaJIBHOTO X03siicTBa. Tak, Ha oBoiebaszax coxepxurcs A0 150 T am-
MHaKa, UCIOJIb3yeMOro B KaUeCTBE XJIAJareHTa, a Ha CTAHIMIX BOJOMPOBOJHBIX Ce-
teit — ot 10 1o 400 1 x7n0pa. [Ipudyem 3T 00BEKTHI HAXOATCA, KaK MPABUIIO, B HEIO-
CPEIICTBEHHOM OJIM30CTH OT >KHJIBIX JOMOB M paiilOHOB.

OrnpeneneHHyto OnacHOCTh MPEICTABISET KEJIEe3Has J0pora: 34€Ch 4acTo CXO-
ISIT BarOHBI C PEJIbC U MPOUCXOAUT UX ONMPOKHUIbIBaHUE. B pe3ynbTaTe Takux mpouc-
IIECTBUM BBIJIMBAIOTCSA HA 3€MJIIO XJIOp, aMMHUaK, O€H30i1, OyTaaueH, popManuH, pas-
JUYHbIE KUCIOTHI, OEH3WH, KEPOCHH, U3EJIbHOE TOIIMBO, MOTOPHBIE Maclia U JApY-
rue XuMu4eckue Beniectsa. Ilpu 3ToM 3apakaeTcst Bcsl OKpysKarolias cpefa.

['oBops 0 upe3BbIuaiiHbIX cutyanusx ¢ AXOB, Henb3st He BCIIOMHUTH KaTacT-
pody, koTopas npousonia B 1984 r. B bxonane (Uunus). N3-3a yreuku sig0BUTOTO
ra3a ¢ XMMHUYECKOro npeanpusTus nocrpaganu 220 ThiC. Y€JIOBEK.

1. KPATKHE CBEJIEHUA
Ob ABAPMHHO XMMWYECKH OITACHOM BEIIECTBE

B 1987 r. B Pecnny6nuke benapych Obi1 yTBEepKIeH «BpemeHHbIN NepedeHb
CUJIbHOJICHCTBYIOIUX SITOBUTHIX BEIIECTB JJIsI OpraHU3alldy 3alIUThl HACEJIEHUS OT
HUX», B KOTOpbIi Bxonuio 103 omacHbIX XMMHUYECKUX BelllecTBa. B nanbHeiiem
ATOT NEpeUeHb ObLI nepecMoTpeH: BbiaeneHo 34 OXB, KoTopbIM ObUIO J1aHO HaUMe-
HoBaHue AXOB.

ABapHiiHO XMMHUYEeCKH ONACHOE BelleCTBO — ONAaCHOE XMMHUYECKOEe BELIECT-
BO, MPUMEHSIEMOE B MPOMBIIIJIEHHOCTH U CEJIBCKOM XO3SHCTBE, IPU aBaApUMHOM BbI-
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Opoce (pa3iuBe) KOTOPOro MOXKET MPOU30UTH 3apaK€HUE OKPYKarolIeil cpesbl B 1O-
paXkarolnX KUBOU OPTaHU3M KOHIIEHTpalusaX (Tokcomo3ax) [1].

Cpenu o6wekToB, comepxanux AXOB, caMbIMH MHOTOYMCICHHBIMHU (OoJiee
90 %) sBNAIOTCS XpaHWIUILA XJIOpa U aMMHakKa, 00JaJarolire K TOMy ke Hauboiee
3HAYUTEIBHBIM OTEHIIMAJIOM 10 XUMUYECKUM NopaxaromuM ¢akropam. [lo apyrum
AXOB, cpaBHUMBIMHM C HUMH 10 TOKCUYHOCTH U BO3MOKHOCTSIM MOCTYIICHUS B aT-
Mocdepy, 3Ti nokazarenu B 10—100 pa3 Huxe.

B otinnune ot ADC G0onbIIMHCTBO KpyNHBIX mpou3BoaAcTB AXOB Haxonsdrcs
BOJIM3M U JaKe B FpaHUIAX KPYITHBIX TOPOJIOB.

Broigenenne OXB B otaenbuyo rpynny AXOB, aBapuu ¢ BeIOpocamu WIH
yTeUKaMH KOTOPBIX MOTYT IPUBECTH K MacCCOBBIM MOPAXKEHUSM J10JIeH, ObLIO BbI3Ba-
HO pEIIEHHEM MPAKTHUYECKUX 3a7a4 MO O0EClEeYeHUI0 XUMUYECKOM Oe30MacHOCTH.
JIns1 onpeniesieHns IEPEYHSI BELIECTB CIIENYET YUUTHIBATH:

— BbICOKYI0 TokcuuyHOCTh AXOB (rpeu. foxikon — 4, T.e. sIIOBUTOCTh) MPHU
JNENCTBUM Y€pEe3 OPraHbl AbIXaHUS U KOKHBIE TTIOKPOBBI;

— KPYNHOTOHHAXHOCTb MPOU3BOACTBA, NOTPEOJICHHUS, XpPAaHEHHS U TIEPEBO30K;

— CIIOCOOHOCTH JIETKO MEPEXOUTh B aBapUIHBIX CUTYyalUsX B OCHOBHOE IO-
paxarolee COCTOSIHHE.

Baxxnoii xapakrepuctukoir AXOB saBnsieTcs uX TOKCUYHOCTh. [1loa TOKCHYHO-
cTb10 AXOB nonnMaercst ero cnocoOHOCTh BbI3bIBAThH MATOJIOTMYECKUE U3MEHEHUS B
OopraHu3Me, KOTOpble IPUBOJIAT YEJIOBEKa K MOTepe JeeCOCOOHOCTH UM K THOEIH.

TOKCHYHOCTPH 3aBHCHUT OT IIyTH IOMNAJaHKs B OpraHu3M. Paznuyaror mHrasis-
HMOHHYI0, KOKHO-PEe30POTHBHYIO U IEPPOPATBbHYI0 TOKCHYHOCTb.

KonnuectBeHHo TokcnuHOCTh AXOB o11eHUBaeTCs 10301, BBI3BIBAIOLIEH OII-
penenaeHHbIN Tokcnyeckuit A PekT, KoTopas Ha3bIBAeTCS TOKCUYECKOi 1030ii (D).

Tokcuueckas 103a, BbI3bIBAIOIIAsl PABHBIE IO TSKECTU MOPAKEHHUS], 3aBUCUT OT
cBoiictB AXOB, nmyTu ero NnpOHUKHOBEHUS B OPTaHU3M, BHJIa OPraHU3Ma U YCIIOBHIl
BBIOpOCA.

JIns BemecTB, MPOHUKAKOIMIKNX B OPraHW3M B JKHJIKOM WM a’pPO30JIbBHOM CO-
CTOSIHUU YepPEe3 KOXKY, KETYTOYHO-KAIIEYHBIN TPAKT WIH YEPE3 PaHbl, MOPaKaOIINMI
3¢ dexT I8 KOHKPETHOTO BHJAA OpraHM3Ma B CTAIlMOHAPHBIX YCJIOBHSX 3aBHCHUT
ToNbKO OT KonnuecTBa AXOB.

Tokcuueckue cBOMCTBA BEUIECTB ONPEAEISAIOT SKCIIEPUMEHTAIBHBIM IIyTEM Ha
pa3TUYHBIX JA0OPATOPHBIX KUBOTHBIX, IOATOMY Yallle UCIOJIB3YIOT MOHSITHE YAeb-
HOM TOKCO0/03bI — J103bl, OTHECEHHON K €IMHUILIE KUBON MACChI >KUBOTHOTO (MI/KT).

Pa3nuyaroT moporosele, BEIBOJSIINE U3 CTPOSI U CMEPTENBHBIE TOKCOI03BI.

IloporoBas Tokcogo3a (PD) — KOIMYECTBO BENIECTBA, BBI3BIBAIOIIECE HAYAIb-
HbIE MIPU3HAKN MOPAXKEHUSI OPraHU3Ma C ONPENEICHHON BEPOATHOCTBIO WM, YTO TO
&Ke camoe, y onpenaeneHHoro npormeHTta (50 %) maroaeit uiu KuBOTHBIX. BeposaTHOCTD
MIPOCTABISAETCS BHU3Y ClipaBa, Hanpumep, PDsy— cpeaHsis IOporosasi TOKCOA03a.

BeiBoasimas u3 cTposi Tokcono3a (/D) — KOJIMYECTBO BEIIECTBA, BBI3BIBAIO-
niee Mpy MOMAJaHUU B OPTraHU3M BBIXOJ W3 CTPOSI ONPEAEICHHOrO MPOLEHTA MOopa-
KEHHBIX JIFOJIEN KaK BPEMEHHO, TaK U CO CMEPTENbHBIM HCXOJ0M, Hanpumep, [Dsy—
CpeaHss BBIBOJAILAS U3 CTPOSI TOKCOA03a.



CmepreabHas Tokcogo3a (LD) — KonuyecTBO BELIECTBA, BBI3BIBAIOIICE MPHU
IIOIIaIAHUM B OPraHU3M CMEPTENIbHBI HUCXOJ C OIPEAEIICHHON BEPOATHOCTHIO, HA-
npumep, LDs,— cpeansis cMepTenbHas Tokcono3a. B mo3ax, mensmnx LDsy, AXOB
BBI3BIBAIOT MOPAKEHUS PA3INUHON CTENEHNU TshKecTH: Tskenble — rpu 0,3...0,5 LDs,
cpenuue — npu 0,2 LDsyu nerkue — npudausutenbHo mpu 0,1 LDs,.

PDsy, IDsy, LDsy — ABISIIOTCS KOKHO-PE30POTUBHBIMH TOKCOJI03aMHU, KPOME
HUX WCIOJIB3YIOTCS TaKXe HHIAJANMOHHBIE TOKCOA03bI, T.€. TOKCOHO3bl JJIs
AXOB, 3apaxaronux atMochepy napoM HIM TOHKOJUCIEPCHBIM a’pO30JIEM U BBI-
3BIBAIOIIMX [TOPAKEHUE YETIOBEKA U KUBOTHBIX Yepe3 Oprausl AblxaHus. [ pacyera
ATUX TOKCOJ03 UCIOJIb3YETCS] YPAaBHEHUE

D = C-tV/G, (1)

rae C — konuentpamuss AXOB B Bo3ayxe, MI/in; T — BpeMs BIBIXaHHS 3apPaKEHHOTO
BO3/lyXa, MUH; } — HHTEHCUBHOCTb JIbIXaHHMs, JI/MUH; G — Macca 4enoBeKa, Kr.
Hemeukuit xumuk @. I'abep npeayioxusn yopocTuTh 3TO Bblpakenue. [IpuHss
JNONYIIEHUE, YTO Ui JIFOAEH, HAXOMAIIMXCS B OJMHAKOBBIX YCIOBUAX, OTHOILICHUE
V/G mocTosiHHO, M pa3/iesiuB Ha HEro 00e 4acTy ypaBHEHMSI, OH MOJIYYHJI BHIpAXKEHHE

2)

[IpousBenenue C-t @. ['abep Ha3Ban KOIPPUUMEHTOM TOKCUYHOCTH U
MPUHSIT €ro 3a MOCTOSIHHYIO BEJIMYMHY. DTa BEJIWYMHA MO3BOJISET CPABHUBATh pas-
muuHble AXOB 1o MHTamsauuOHHON TOKCMYHOCTU. YacTo 3TOT KOd()PUIIUEHT Ha3bI-
BalOT MHTAJIIIMOHHOM TOKCOJ030M M o0o3HadaroT PCtsy, ICts9, LCts0, X0T OoJiee
MPaBUJIBHO €r0 HA3bIBaTh OTHOCUTEILHOW TOKCHYHOCTBIO MpU MHrajsuuu. OTHOCH-
TenabHas TokcuuHocTh AXOB npu uHransuuu 3aBUCUT OT (HU3MYECKON HArpy3Ku ye-
noBeka. [lns mroped, 3aHATBHIX ¢uzudeckoi padborou (V' = 40 n/muH), oHa Oyner
MEHbIIIE, YeM IS JII0/IeH, HaXoaqmuxcsi B cocTosHuu nokos (V= 10 n/mun).

Cpennsisi cMepTelibHas 103a Ipu BBeleHUU B xenyJqok (LCtsy ) — n03a Belle-
CTBa, BbI3bIBatomIero rudenb 50 % >KUBOTHBIX IpH 2 — 4-4aCOBOM HHTAISIIMOHHOM
BO3JCHCTBUU.

Cpennsisi cMepTenbHas J03a Mpu HaHeceHUH Ha Koxy (PCtsy ) — 103a BeliecT-
Ba, BhI3bIBaoNIas rudens 50 % KUBOTHBIX MPU OJHOKPATHOM HAHECEHHWU Ha KOXY.
Tokcono3el HekoTOpEIX AXOB npuBeaens: B 1ada. 1 [1].

T=Cmr.

Tabnuna 1
Toxcuueckue 10361 AXOB
Moxasatens | Ammnax | Xiop Oxucasl | CepHUCTBIN docren Cepo- [nanucteii
azoTa aHTUJIPUJT BOJIOPOJT BOJIOPOJT
LC1s9 150,0 6,0 8,0 5,0 3,2 30,0 2,0
1Crs 15,0 0,6 1,5 12,0 0,6 6,0 0,2
PCrsg 5,0 0,3 0,5 0,5 0,2 2,0 0,1

Kpome Tokconos, miist xapaktepucTuku TokcndHoctd AXOB ucnons3yroT Ta-
KOW MOKa3aTelb, KaK Mmpeaes MepeHoCMMOCTH — 3TO MaKCHUMallbHas KOHUEHTPAaILHs
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AXOB, KOTOpYIO YEJIOBEK MOXET BBIAEPKATh ONpPE/IEICHHOE BpeMs 0e3 yCTONYHBO-
r'0 MOPaXKEHHUS.

B mpoMBIIIIEHHOCTH B Ka4€CTBE Mpeiesia NIEPEHOCUMOCTH UCIIONIB3YETCS Mpe-
nejabHo gonyctumasi konuentpauus (IIJK) — ato makcumanbHO J0omycTUMAasi KOH-
LEHTpalMsl, KOTOpas pU BO3JCHCTBUU HA YEJIOBEKA B TE€UEHUE §-4acOBOIro pabouero
JHS Ha MPOTSHDKEHUM BCEro pabodvero cra)ka He MOXKET BbI3BATh uUepe3 JIUTENbHBIN
MIPOMEKYTOK BPEMEHHU NATOJOTMYECKUX M3MEHEHUN WM 3a00JIeBaHMM, OOHApYX U-
BAEMBIX MPU TOMOIIA COBPEMEHHBIX METOJ0B AuarHoctuku. IIJIK Tem He MeHee Mo-
KET HCIOJB30BaThCS ISl OLEHKU OINMACHOCTH aBAPUMHBIX CHUTYyallMi H3-3a Majoro
uHTepBasia Bo3aeicTteus AXOB.

ITo crenenun croiikoctt AXOB mnoapazfaenstoTcss Ha CTOMKUE U HECTOMKHUE.
CTOMKOCTB — 3TO CIIOCOOHOCTH BEIIECTBA COXPAHATh CBOU MOPAXKAIOIINE IEUCTBUS B
BO3/IyXE WJIH Ha MECTHOCTH B TEUYEHUE ONPENEIICHHOr0 BpeMeHUu. CTOMKOCTh B OC-
HOBHOM 3aBUCUT OT (PU3MKO-XHUMHUYECKOTO COCTaBa BELIECTBA, METEOPOJIOTMUECKUX
yCIIOBUH, penbeda MECTHOCTH, CTENIEHU BEPTHKATBHOM YCTOMYMBOCTH BO3JlyXa WIH
COCTOSIHUA aTMOC(EphI B MPU3EMHOM CIIO€.

Ilo creneHn BO3AEHCTBUS Ha OPraHU3M 4YEJIOBEKAa XMMUYECKHE BEILECTBA Jie-
JSATCS Ha 4YeThIpe kiacca (tabi. 2): upesBbiuaitHo onacHbie (I), BeicokoomnacHbie (I1),
ymepenHo onacHsle (I1I) u manoonacusie (IV) [2].

Tabmuma 2
Knaccudukanust omacHOCTH BEIIECTB
10 CTENEHU BO3JICUCTBUS HA OPTaHU3M UYEJIOBEKa
Kiacc omacHocTH BemniecTB
IToxa3zaTens
1 11 111 v
IlpenenpHo nomycTuMast KOHIIEH-
pei AOTYCTHMAS T Menee 0,1 | 0,11 1,1 -10 Bonbme 10

Tpalus B BO3AyXe, MI/M
Cpennsisi cmepTenbHas 103a TpH
IIONIAJJaHUN BHYTpPh depe3 xeny- | Menee 5 5-150 151 -500 boseme 500

JIOK, MI/KT

Cpennsisi cmepTenbHas 103a TpH
IIOITaJJaHUN BHYTpPh u4epe3 Koxy, | Menee 100 | 100 -500 | 501 —2500 boseme 2500
MT/KT

Cpennsis  cMmepTenbHas KOHIICH-
Tpauus B Bozayxe (mpu 30-60 mun | Menee 500 | 500 — 5000 | 5001 — 50 000 | Bosbmie 50 000
SKCIO3HIMN), MI/M’

2. XPAHEHUE ABAPUMHO XMMMWYECKH OIIACHBIX BEIIECTB

XapakTepHO OCOOCHHOCTHIO XMMHUUECKH OIACHBIX MPEANPUITUN SBISCTCS
HAJIMYUE HA HUX KPYMHOTOHHAXXHBIX CKJIAJI0B XPAHEHHUS ChIPbSI U TOTOBOW MPOIYK-
IIMA ¢ OOJIBIIMM KOJUYECTBOM CHIIBHOJICUCTBYIOMUX sM0BUTHIX BemiecTB (CISB),
KOTOPBIC NMPU BO3TOPAHUM 00PaA3YIOT TOKCUYHBIE TTPOIYKTHI.




KomnuectBo AXOB, xpaHsmmxcs Ha CKIaax MPEeANpPUATUI, Pa3IMYHO U MOXKET
COCTABIISITh OT HECKOJIBKMX TOHH J0 HECKOJBKHUX JIECATKOB ThICAY TOHH. Tak, Ha mpea-
NPUATUSX a30THOM MPOMBIIUIEHHOCTH B OT/AETbHBIE MEPUOAbl BPEMEHU Ha XPAHEHUU
MO>KeT HaxouThbcs 6osiee 100 ThIC. TOHH XKUAKOTO aMMHUaKa, Ha MPEANPUATUIX IO MPOo-
M3BOJICTBY CPEJICTB XUMUYECKOH 3amuThl pacteHuit (X3P) — 6onee 300 T xsopa.

Xpanenue Oonbinx konuuectB AXOB Ha npeanpusiTusix oObIYHO OCYIIECTB-
JSETCS B €MKOCTSIX pa3iMuHOi (opMbl U 00bemMa, U3rOTOBISIEMbIX M3 ATIOMUHUSA,
CTaJIM WJIM Keyie300eToHa. B 3aBucumoctu oT ¢usznko-xumuueckux cporicte AXOB
MOTYT XpPaHHUTBCSI B Ta3000pa3HOM, KHJIKOM COCTOSIHHM B pe3epByapax IWJIMHIpUYe-
CKOH, curapoo0pa3Hoil min mapoBoi (GOpMBbl.

TBepable U chillyuyne MPOIYKThl U MOJYIPOIYKTHI BEIIECTB, CIOCOOHBIX MpPH
Bo3ropanuu o0pazoBatb AXOB, xpaHsTcs B e1e300€TOHHBIX MPUSAMKaX WX MOJy-
3ariayOJIeHHBIX pe3epByapax.

Xpanenue AXOB B razoo0pa3HoOM COCTOSIHUM OCYILIECTBISETCS B OaJlJIOHAX,
pe3epByapax M ras3royibepax pa3InyHON KOHCTPYKIIMU U EMKOCTH.

B 3aBucumoctu ot pusnko-xumMmuueckux cBoiicte AXOB u o0beMa npou3Bo/i-
CTBa JUISl X XpaHEHUS] MPUMEHSIOTCS pe3epByaphl pa3inyHoi emkoctu. Hanmpumep,
XJIOp XpaHUTCA B eMKOcTsX oobemoM ot 1 1o 1000 T, ammuak — ot 30 g0 30 ThIC. T,
CUHUJIBbHAS KucyioTa — oT 1 10 200 T, OKKUCh 3THIIEHA — B IIAPOBBIX Pe3epByapax 00b-
emoM oT 800 M u Oonee, OKUCH yriaepoja, IBYOKUCh CEpbl, CEPOYTIAEPO U P ApY-
rux — B eMkocTsax oT 1 1o 100 T.

Xpanenue xuAKux U razoodpasHsix AXOB ocymecTBisieTcst Kak mpu o0bIu-
HOM aTMOC(EpPHOM, TaK U MOBBIIICHHOM JaBiieHud. KUJIKUI aMMHaK B U30TEpMUYE-
ckux Xxpanuwiuiax oobemMoM 10 Teic. T 1 30 ThIC. T XpaHUTCS MO TaBICHUEM, OJINU3-
KUM K aTMOc(epHOMY, a B cepuueckux — emkocTbto 2000 T u 1000 T — moxa nasie-
Huem 110 10 atm. B emxoctsix 250 u 500 T mo 20 atm. XpaHunuiia Ha Tpacce aMMHa-
KompoBojaa eMKOCThi0 50 T Haxonatcs non aasiaeHueM 20 atm. Kuakuil xjop xpa-
HUTCS TaK)Ke IOJ JaBjeHueM OT 2 1o 12 aTtm.

Ha cknanckoit Tepputopun XpaHwidina (TaHKU, pe3epByaphl, OAJIIOHBI U JIp.)
pacnojiaratorcsi rpynnamu. B kakzol rpynmne MoxkeT ObIThb HECKOJIBKO Pe3epByapoB
OJIMHAKOBOW WJIM Pa3JIMYHON EMKOCTH.

Kaxxnplii OTAENBHO CTOSMMN pe3epByap U Kaxkaas rpyIIa TaKuX pe3epByapoB
00OBaJIOBaHBI, T. €. OrOPAXKUBAIOTCS CIUIONMIHBIM 3€MJISTHBIM BaJIOM WJIU JKeNIe300€TOH-
HBIMH OTPAKJAIOIIMMU CTEHKaMU (CTaKaHAMH).

BricoTa 00BasioBKM pe3epByapoB 3emileil JoJkHa ObITh He Oojee 3,5 M, HO He
MeHblIe 1 M, a a5g pe3epByapoB eMKOCThbIo 10 ThiC. T U Gosibliie — He MeHblIe 1,5 M.
[IInprHa BEpXa 3eMJITHOrO Baja — HE MeHee | M.

Tepputopusi B oOrpaxJaeHun pe3epByapOB BbIPABHUBAETCA U AENAETCSA C YKIIO-
HoM 0,3 — 1,5 % BHYTpb.



3. OIEHKA XUMHWYECKOW OBCTAHOBKH
IIPU ABAPUU HA XUMHNYECKOM OBBEKTE

[Tog xuMu4Yeckoii 00CTAHOBKOMN MOHMMAIOT MAacIITaObl U CTENEHb XUMHYE-
CKOT'0 3apaKCHHUs BO3JyXa WM MECTHOCTH, OKa3bIBAIOIIUE BIUSHHUE Ha KU3HENES-
TEILHOCTh JIIOJIE M pabOTy XO3SMCTBEHHBIX OOBEKTOB. XMMHYECKas OOCTaHOBKa
MOXET BO3HHKHYTH B PE3YyJIbTaTe aBapuu Ha XUMHUYECKH OMACHOM OOBEKTE WJIU TIPHU
tpancrioptupoBke AXOB. Xumuuecku onacublii 00bekT (XOO0) — 00BEKT, MpHU
aBapuH Ha KOTOPOM MOKET MPOU30MTH MAacCOBOE MOPAKEHUE JIIO/ICH, CENbCKOXO035M-
CTBEHHBIX )KUBOTHBIX WJIM PACTCHHM.

Pa3zpyiiennbie niau MoBpekaeHHbIE eMKOCTH (KoMMyHHKannun) ¢ AXOB sBiis-
IOTCSI UICTOUHUKAMU 00pPa30BaHMS 30H XMMHUYECKOTO 3apakKeHHUs U OYaroB XUMUYe-
ckoro nopaxenus (puc. 1) [3].

Hanpasnenue Berpa

Puc. 1. Cxema 30HBI XUMHUYECKOTO 3apa’kEeHUS:
2
1 —ropox; 2 — 00beKT; S1, S» — IOMATN XUMHUYECKOTO TIOPAKEHUS, KM ;
2
S, — IJIOIA/Ib 30HBI XUMHUYECKOTO 3apaXKECHUs, KM ;
I' — rmybuna xumudeckoro 3apaxenus, kM; 11 — mupura 30HbI XUMHUYECKOTO 3apaKEHUS, KM

30HOW XMMHUYECKOrO 3apayKEHHsI HAa3bIBACTCS TEPPUTOPUS, NOABEPTIIAACS He-
nocpeactBeHHOMY BozaencTBuio AXOB unun OB, u Tepputopusi, Hag KOTOPOil pac-
MIPOCTPAHUIICS 3aPAXKEHHBIN BO3AYX C MOPAKAIOIIUMHU KOHIEHTPALUSIMHU.

30Ha XMMUYECKOT0 3apakKeHUsl XapaKTepu3yeTcsl rIyOuHON paclpoCTpaHEeHUs
3apaxxeHHOro Bo3nyxa [, rie BO3MOXKHO Mopa)keHue Jrojieid 0e3 CpeicTB 3allUThI,
mupunoit I, minomansio 3061 S;. KpoMe TOro, B 30He XUMUYECKOTO 3apaKEHUS
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MOXET OBITh OJIMH WJIM HECKOJBKO OYaroB XMMHUYECKOT'O IMOpaKeHUs, XapaKTepu-
3YIOIIMUXCSI CBOUMHM TUIomaasiMu. 1o oyaroM XuMu4ecKOro nopaskeHusi MoHUMa-
10T HACEJICHHBIM MYHKT, MOMABIINM B 30HY XMMUYECKOT0 3apakeHus [4].

OneHKe XUMHYECKOW OOCTAaHOBKM TMPEAIIECTBYET €€ BbISIBJICHUE. BBIABUTH
XUMHUYECKYI0 OOCTAaHOBKY — 3TO 3HAYMUT OMPECIUTh 30Hbl XUMUUYECKOTO 3apa’kCHUS
Y HaHECTH WX Ha KapTy (CXeMy WM IUIaH). BeIsIBIEHHEM U OIEHKOW XMMUYECKOU 00-
CTAaHOBKHM 3aHMMAIOTCS MITa0bl IpakIaHCKOW 0OOPOHBI M KOMaHIUPbl HEBOCHU3UPO-
BaHHBIX (DOPMUPOBAHUIA.

OrneHKa XMMHUYECKOM OOCTAaHOBKU OCYIIECTBISECTCS METOAOM IPOTHO3UPOBA-
HUS U 10 JAaHHBIM XUMHUYECKOU pa3Beaku. [IepBolii METO, KaK MPaBUIIO, UCTIONB3YIOT
mTadbl TPaXKJAHCKOW 0OOPOHBI BCEX YPOBHEH, a BTOPOM — KOMaHAUPHI HEBOCHU3H-
POBaHHBIX (POPMHUPOBAHUH.

Ha Bcex xuMHUYecKH OINAacHBIX OOBEKTaX OICHKA XUMHYECKOW OOCTaHOBKHU
MIPOU3BOJUTCS METOJIOM MPOTHO3UPOBaHUA. [Ipu 3TOM B OCHOBY MOJIOKEHBI JaHHBIC
0 OJJHOBPEMEHHOMY BbIOpocy B atMocdepy Bcero 3anaca AXOB, umeromuxcs Ha
00beKTE, TIPU OJIATONPUSATHBIX YCIOBHUSAX PACIPOCTPAHEHMs 3apaKeHHOT'O BO3JyXa.
Takumu yCIOBUSIMH SIBIISIFOTCS MHBEPCHUSI U CKOPOCTh BeTpa 1-2 M/C B IPU3EMHOM
clloe, TemIeparypa okpyskaromei cpeasi +20 °C.

[Ipu aBapun Ha XUMHYECKHU OMACHOM OOBEKTE OLICHKA MPOU3BOJUTCS IO KOH-
KPETHO CIIOKMBIIIEHCS 00CTaHOBKE, T. €. OepeTcsl peaibHOe KOJIMYECTBO BHIOPOIICH-
HOTO (BBUIMBIIETOCS) SIIOBUTOTO BEIIECTBA U PeabHbIE METEOYCIIOBHSI.

4. METOJUKA OLIEHKH XUMHWYECKOH OBCTAHOBKHU
IIPU ABAPUU C ABAPUHHO XWMHUYECKH OIIACHBIM
BEIIECTBOM

4.1. Oowue nonosicenusn

[Ipu oreHKe XUMHUUECKON 0OCTAaHOBKH pesibe() MECTHOCTH MPUHUMAIOT OTKPBI-
THIM WX 3aKpbITEIM. K 3akpbITOMYy penbedy MECTHOCTH OTHOCAT KPYITHBIE TOpoa,
ropsl, Jec B Bo3pacte oT 30 siet u crapuie [J].

Memoouka oyenku noseoisiem peuath CiaeAyoIne 3a1auu:

— pacCUYUTHIBATh MNIYOUHY U TLJIOIIAIh 30HBI BO3MOXKHOTO 3apayKeHUS;

— paccUYMTHIBATh BpEMs MOJX0/1a 00JIaka 3apa’keHHOTO BO3/AyXa K MPOU3BOJICT-
BEHHBIM y4acTKaM, )HUJIbIM KBapTajaM U HaCEJICHHBIM ITyHKTaM;

— OIPEACIISITh IPOJOJDKUTEILHOCTh ACHCTBHS UCTOUHHUKA 3apasKCHUS;

— TPOU3BOJIUTh OPUEHTUPOBOUYHYIO OIIEHKY KOJMYECTBA IMOPAKEHHBIX M HX
CTPYKTYpPY CpelH MPOU3BOACTBEHHOTO MEpCOHaa 00bEKTa, Ha KOTOPOM MPOU30IILIA
aBapusi, 1 HaCEJICHUs, OKa3aBUIErOCs B 04Yare MopaKeHusl.

Metoauka OLIEHKHM pacCyuTaHa Ha MOJydeHue WH(OpMaluu B OMEPaTHUBHBIX
nensx. [IporHo3upoBanue M OlEHKA OOCTAHOBKH MPOU3BOASTCSA C MCIOJIB30BAHHEM
YCPEIHCHHBIX JaHHBIX, TPUBEICHHBIX B TAOJHIIAX, U HECIOXKHBIX MAaTEMaTUUYECKUX
dbopmyJl, 9TO yNpoIaeT MPOBEICHUE PACUETOB U JIOMYCKAET MPU 3TOM HE3HAYUTEIb-
HBII TIPOLICHT OIIUOKHU PE3yJIhbTaTOB.
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['myOGuna u miomaas 30HbI BO3MOXKHOTO 3apakeHUsl TP pa3pylieHuu (1oBpe-
KICHUN) €MKOCTEH, HaXOSAIIUXCS TOJI TaBJICHUEM, PACCUMTHIBAIOTCS C y4€TOM Ha-
JIO)KCHUS TIOJIeH KOHIIEHTpAIlMi OMAacHOTO XMMHUUYECKOTO BEIIEeCTBA, CO37aBaeMbIX
MIEPBUYHBIM U BTOPUYHBIM 00JIaKaMHU.

O1eHKa KOJIMYECTBA MOPAYKEHHBIX MPOU3BOJIUTCS MCXOMAS U3 CPETHECYTOUHOTO
MecTa nMpeObIBaHUs JIFOIeH (B MPOU3BOJCTBEHHBIX, JKUIIBIX U OOIIECTBEHHBIX 3IaHUSIX,
HaXOJIAIIUXCS OTKPBITO HA MECTHOCTH U B TPAHCIIOPTE), a TAKXKE C YYETOM HUCITIOJIB30-
BaHMS TaOEIbHBIX CPEACTB MHANBUYAIBHON 3aIIUTHI U 3aIIUTHBIX COOPY>KEHUI.

[Ipu 3a06aroBpeMeHHOM MPOTHO3UPOBAHUN MACIITA00B 3apaKeHUsI B Cllydae
MIPOU3BOJICTBEHHBIX aBapUil B Kaue€CTBE UCXOJHBIX JAHHBIX PEKOMEHYETCS MPUHU-
MaTh: 3a BeauunHy BeiOpoca AXOB — ero xoim4ecTBO B OJHOW MaKCUMAJIBHOU €M-
KOCTU (TE€XHOJIOTUYECKOM, CKIIaJICKON, TPAHCIOPTHOMN); METEOYCIOBUS — WHBEPCHUSI,
CKOPOCTB IIPU3EMHOT0 BeTpa 1-2 M/c, Temieparypa okpysxaroriero sozayxa +20 °C.

[Ipu mporHosze MacmtaboB 3apakeHus 1Mo (GakTy aBapuu HCIOIB3YIOTCS pe-
aJIbHBIC UCXOJIHBIE JJaHHBIE.

[Tpu mporHo3upoBaHUY MPUMEHSIOTCS CICAYIOIINE JOMYIIECHHUS :

— €MKOCTh, coneprxkamas AXOB, pa3pyiiaercst HOJHOCTHIO;

— tonmuHa cios xkuakoctu At AXOB, paznusiielicss cCBOOOTHO Ha TMOJICTH-
JIaloNIeN MOBEPXHOCTH, ITpuHUMaeTcs paBHoi 0,05 M 1o Bcel Tuiomaan pasinga;

— npu npoause AXOB B moa10H Win 00BaJIOBKY TOJIIIUHA CJIOSI YKUAKOCTHU (/1)
MIPUHUMAETCS PaBHOM

h=H-0,2,
rae H — rimyOuHa noaaoHa (BbICOTa OOBAJIOBKH), M;

— JUIsl €MKOCTEH, PacIoIOKEHHBIX TPYIION ¢ OJHUM TOJJI0HOM (B OAHOM 00-

BaJIOBKE), TOJIIIMHA CJIOS KUIKOCTH MMPUHUMAETCS PaBHOM

h:&) (3)
F-d

rae O — konudecTBO paznusiierocss AXOB, 1; F — niomaas pa3iusa, M2; d — mIoT-
HocTh AXOB, /™

— MpeleNibHOe BpeMsl MpeObIBaHUS JIIOACH B 30HE 3apaKCHUS W MPOJOIIKH-
TEILHOCTh COXPAaHEHMsS] HEU3MEHHBIMH METEOPOJIOTHYECKUX YCIOBUM (CTENEHb BEp-
TUKaIBHOUN ycToWunBocTH Bo3nyxa (CBYB), nanmpaBineHue u CKOpoCTh BETpa, TEM-
nepaTypa BO3Jlyxa) COCTaBJsIeT He 0oJiee YeThipeX 4acoB. [1o ucTteueHnn ykazaHHOTO
BPEMEHHM METEOPOJIOTHYECKass 00CTAHOBKA YTOUHSIETCSI.

4.2. Tepmunwvt u onpedenenus
[Ton pa3pylieHneM XMMHUYECKH ONMACHOTO 00bEKTA ClieAyeT MOHUMATh €ro CO-

CTOSAHHC IIOCJIC KaTaCTpO(l)BI WIM CTUXMHUHOIO 6CI[CTBI/UI, MMpUBCAIICTO K MOJIHOM pas-
repmMeTusaniun BCCX CMKOCTeﬁ, coAcprKalnux aBapHﬁHO XMMHNYCCKHU OITaCHBIC BCIICCTBA.
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IlepBuuHoe 00/1aKk0 — 00IaKO 3apa)XKEHHOTO BO3IyXa, OOpa3yrolieecs B pe-
3ynbTaTe MrHOBEHHOTO (1-3 MHH) mepexojia B aTMocdepy Bcero o0ObemMa M 4acTH
COJICP)KMMOT0 €MKOCTH C OMTACHBIM XUMHYCCKUM BEIIECTBOM TIPH €€ Pa3pyIICHHH.

Bropuunoe 00/1aK0 — 00J1aK0 3apaXCHHOTO BO3/yXa, 00pa3yromeecs B pe3yib-
TaTe UCHAPEHUS C TIOACTHUIIAIOIICH TTIOBEPXHOCTH PA3IUBIICHCS STOBUTON KUIKOCTH.

HNuBepcusi — COCTOSTHUE MTPU3EMHOTO CJIOS BO3AyXa, MPU KOTOPOM TeMIIepaTy-
pa HIKHETO CJIOS MEHBIIIE TEMIIEPATyPhl BEPXHETO €105 (YCTONYMBOE COCTOSIHHE aT-
Mochephr).

M3oTepMusi — COCTOSTHUE MTPU3EMHOTO CIIOSI BO3AyXa, IIPH KOTOPOM TeMIlepaTypa
HUYKHETO U BEPXHETO CJI0EB OJIMHAKOBBI (0€3pa3IMIHOEe COCTOSIHUE aTMOC(EphI).

KoHBekumsi — COCTOSIHHE MPU3EMHOTO CJIOS BO3yXa, IPH KOTOPOM TeMIIepa-
Typa HIDKHETO CJI0S BO3yXa BBIIIE TEMIIEPATypbl BEPXHETO cJI0s (HEYCTOWYUBOE CO-
cTositHue atMocdepsl).

IToporoBasi Tokcom03a — MHTASIITUOHHAS TOKCO03a, BBI3BIBAIOIIAS HAYaJIb-
HBIC CHMIITOMBI TIOPAKCHUSI.

Ilnomaas 30HBI BO3MOKHOTO 3apaKeHHsl — IJIOMAb TCPPUTOPUH, B TIPEIe-
JaxX KOTOpPOH IOj] BO3JCHCTBHEM HW3MCHCHHMs HAIPaBICHUS BETpPa MOXKET Iepeme-
IaTbes 00J1aKo 3apayKEHHOTO BO3yXa.

Ilnomaas 30HbI (PAKTHYECKOTO 3apaKeHHsl — IUIOMIAIb TEPPUTOPHH, TPH-
3€MHBII CII0M BO3yXa Ha KOTOPOW 3apakeH Mapamu (a3po30JieM) SIOBHTOTO Bellle-
CTBa B OMACHBIX KOHIICHTPAIMAX JIJIS YKM3HU WM 370POBBS JTFOICH.

4.3. Ouenxka macuimadoe 3aparceHus aeapuilHo XUMUYECKU ONACHbHIM
eeuecmeom

[Ipu onepaTUBHOM MPOTrHO3€ MACIITA0OB 3apa)KC€HUs HEMOCPEJCTBEHHO TOCIe
aBapuu JIOJDKHBI OpaThCs KOHKPETHBIC JaHHBIE O KOJIMYECTBE BHIOPOIIECHHOTO (pas-
nusierocsi) AXOB u peanbHble METEOYCIIOBUS, a TAK)KE YUUTHIBATHCA pelibed MecT-
HOCTH. B ciyuyae pacnpocTpaHeHus! 3apa’K€HHOTO BO3/lyXa Ha 3aKPbITOM MECTHOCTH
IIyOuHBI 30H 3apaxkeHust [y (oOmas win pakTuueckas riyOrHa 30HBI 3apa)KeHUs ) U
I'; (rmyOuHa 30HBI BO3MOKHOTO MOPaKeHMs) YMEHbIIA0TCs B 3 pasa.

Bpewms, Ha KOTOpoe MPOTrHO3UpPYETCsl BO3MOXKHasi 0OCTAaHOBKA IMOCIIE aBapuH,
MIPUHUMAETCS, KaK PaBUJI0, Yepe3 OJIMH Yac MOCje aBapuM WM K MOMEHTY MOJIX0/a
3apaKeHHOTO BO3/lyXa K 00BEKTY [6].

BrisiBieHre XuMUYECKOM 0OCTAHOBKU METOOM MPOTHO3UPOBAHMS MTPOU3BOIUTCS:

— JUISL CKATBIX TA30B — TOJIBKO ISl IEPBUYHOTO 00JIaKa;

— st xxuakux AXOB, KUnAmmx mpu TeMIepaType BhIIIe OKPY>KaroIIei cpe bl
(teun = 20 0C) — TOJIBKO JIJISI BTOPUYHOT'O 00JIaKa;

— JIJISl CKIDKEHHBIX Ta30B (M30TEPMHUUECKOE XpaHEHUE JKUJIKOCTH) — ISl Tep-
BUYHOT'O ¥ BTOPUYHOT'O 00JIAKOB.

Onenka macmtaboB 3apaxenuss AXOB npu aBapuu npou3BOAUTCS B CIEAYIO-
el mocaea0BaTeNbHOCTH:
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1. Ilo dpopmyne (4) BeluncaseTcss 3kBUBasieHTHOE KonnuecTBo AXOB, mepe-
Hieee B IEPBUYHOE O0IAKO:

Q, =K Ky Ky-K;-0, 4)

rae (O, — skBuBajeHTHoe koianyectBo AXOB B nepBuuHoM oOnake, T; K| — K03 (-
¢buuueHT, 3aBUcAIIMMi oT ycioBuid xpaneHuss AXOB (nns cxatbix razoB K = 1); K5 —
KO3 (PUIIMEHT, paBHBIA OTHOIIEHUIO TOPOTOBOM TOKCO03bI XJIOpa K MOPOrOBOM TOK-
conoze AXOB (ta6u. 3); K5 — koahpULMEeHT, YYUTHIBAIOUIUN CTENEHb BEPTUKAIBHON
yctoiunBocTd Bo3ayxa (CBYB) u paBubiit 1 — g unsepeun; 0,23 — 11t ©30TepMUM
u 0,08 — nns kouBekuuu; K7 — k03QUUMEHT, YIUTHIBAIOIIUHA BIUSHUE TEMIIEPATYPHI
BO3JlyXa Ha CKOPOCTh 00pa3oBaHusl MEPBUYHOTO obJlaka (115 cKaThix razoB K; = 1);
Oy — KonMuecTBO BbIOpOIIEHHOTO (pa3iuBiierocs) npu aBapuu AXOB, T.

Xapakrepuctuka AXOB u 3nauenue kosppuuuenton K; K, K3 K; npeacras-
JIeHsI B Ta01. 3 [6].

Tabmuma 3

BcenomorarenbHable KOYQQUIIMEHTHI 715 OTIpeAeTICHUS TIIyOHHBI 30HbI 3apaXKeHUs

HanmenoBanwue K7 115 TeMieparypbl Bo3ayxa, C
AXOB Ki K Ks —40 | —20 0 20 40

AMMuak 0,18 0,025 0,04 0/0,9 0,3/1 0,6/1 1/1 1,4/1

Bonopon 0,28 0,037 0,30 0,64/1 0,6/1 0,8/1 1/1 1,2/1

XJIOPUCTBIN

MetninamuH 0,13 0,034 0,5 0/0,3 0/0,7 0,5/1 1/1 2,5/1

Metun 0,125 0,044 0,056 | 0/0,5 0,1/1 0,6/1 1/1 1,5/1

XJIOPUCTBIN

CepHuctoiit 0,11 0,049 0,033 | 0/0,2 0/0,5 0,3/1 1/1 1,71

aHTUJIPU]T

CepoBogopo 0,27 0,042 0,036 | 0,3/1 0,5/1 0,8/1 1/1 1,2/1

docreH 0,05 0,061 1,0 0/0,1 0/0,3 0/0,7 1/1 2,7/1

XJop 0,18 0,052 1,0 0/0,9 0,3/1 0,6/1 1/1 1,4/1

[Ipumeuanue. Brpade mia koapduuuenra K; 3HaueHUE B UUCTUTENE — IS IEPBUY-
HOTO, a B 3HAMEHATeJIe — JUIsl BTOPUYHOr0 00JIaKa.

IIpu aBapusix pe3epByapOB CO CKATBIM ra30M
Q,=d-V, (5)

rae d— miotHocts AXOB, T/M° (tabi. 12); Vi — 06beM pe3epByapa, M.
IIpu aBapusAx Ha ra3onpoBOIE

Q,=n-d-V /100, (6)

rie n — coaepxkanue AXOB B razosoit daze, %; V, — 00beM CEKIMU ra3omnpoBoja
MEX1y aBTOMAaTHYECKUMHU OTCEKATEISIMH, M.
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2. DxBuBaneHTHOe KosmuectBo AXOB, mepemeninee Bo BTOpUYHOE 00JIAKO,
BBIUMCIISIETCA KaK

O, =(1-K)-K, - K;- K, Ks - K¢ - K, -hQ.Od (7)

b

rae (O, — 3kBuBajeHTHOE KoianyecTBo AXOB Bo BropuuHoMm obunake, T; K; — K03(]-
bunmeHT, 3aBucSImui oT ¢puzuko-xumudeckux cBorctB AXOB (cMm. Ta6n. 3); Ky —
KO3 (PUIMEHT, yUUTHIBAIOIINI CKOPOCTH BeTpa (Tadn. 4).

Tabnuna 4
3HaueHue kodpdunuenTa Ki, yIUTHIBAIOIIETO CKOPOCTh BETpa

Cxopocts ] 2 3 4 | 5 6 7 | 8 9 10 | 15
BETpa, M/C
X 1,00 | 1,33 | 1,67 | 2.00 | 2.34 | 2.67 | 3,00 | 334 | 3.67 | 4,00 | 5,68

K¢ — X023 (dUIMEHT, 3aBHCSIIMA OT BPEMEHH, Mpoieanero mnocie aBapuu (1) —
ompexaensieTcss mo Tabd. 5 wiaum mocie pacdera BpemeHH ucnapeHud (7e,) TO
ypaBHeHUIO (8).

Bpems ucrapenus — 3To IpoaoKUTeNbHOCTh nerictBus AXOB:

h-d

=, (8)
Kz'K4'K7

nucn

78 npul <T
K6 — aB aB HUCI

708 npul >T
UCII aB UCII

IIpu T, MeHblmie onHOro uaca K mnpuHumaetcsi kKak Kg aius 14, T.e.
_ 708 _ _ 10,8 _
Ke=Tyn =Ta =1""=1.

HUCI

3naueHue K¢ 10 7 4 1ocje aBapuu MpecTaBieHbl B Ta0l. S.

Tabnuua 5
3navyenne K¢ B 3aBUCUMOCTH OT BPEMEHH, IPOILEIIIETO IMOCIIe aBapuu
Bpewms nocne Hauana aBapuu, 4 1 2 3 4 5 7
Ks 1,00 1,74 2,41 3,03 3,52 4,80

B cnyuae mosHOro paspyiieHuss XMMHUYECKHA OMAcHOTO OOBhEKTa pacueT IKBU-
BasieHTHOT0 KosmuecTBa AXOB B o0Onake BeeTcst Kak U JJisi BTOpUYHOTO 00J1aKa:

Qa:20'K4'Ks';Kzi'K&'Kﬁ'j’ ©)

i
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rae Kj — j-e xoapduuuentsl a1 i-ro AXOB; n — KOIMYeCTBO OJHOBPEMEHHO BbI-
OpOIIEHHBIX B OKpyXxaroulyto cpeny HammeHoBanuit AXOB; O; — 3amacel  i-ro
AXOB Ha o0bexre, T; d; — wiotHocTs i-ro AXOB, /M (tabm. 11).

3. Ilo Tabn. 6 onpenensiercs riiyouHa pacnpocTpanenus nepsuuHoro (I') u
BropuyHoro (I';) o6makoB AXOB. OOGuryio riayouHy (1aJbHOCTh) pacpOCTpPaHEHUS
(I'y) 3apsikeHHOTr0 BO3/MyXa BRIYUCIAIOT 110 popmyre (10). ToT pacdeT ocyiiecTBIs-
€TCsI TOJIBKO NIl COKMIKEHHBIX Ta30B, 00pa3yIoUIuX MpHU aBapuH MEPBHUYHOE U BTO-
pu4HOE 00JaKO:

Is=T"+05" (10)

rae ['s — obmas rmy6uHa pacnpocTpaHeHus obiaka 3apaxkenHoro AXOB Bo3ayxa, Kw;
I'' — 6onbmee u3 3navenuii I'y u I, km; I'"' — menbinee u3 3navennii 'y u I, kM.

Tabmuma 6
['myOuHa 30HBI 3apaKeHUsl, KM
CkopocThb OxBuBaJieHTHOE KoimdaecTBo AXOB, T
BeTpa, M/c 0,01 0,05 0,1 0,5 1 3 5 10
1 u MeHee 0,38 0,85 1,25 3,16 4,75 9,18 12,53 19,20
2 0,26 0,59 0,84 1,92 2,84 5,35 7,20 10,83
3 0,22 0,48 0,68 1,53 2,17 3,99 5,34 7,96
4 0,19 0,42 0,59 1,33 1,88 3,28 4,36 6,46
5 0,17 0,38 0,53 1,19 1,68 2,91 3,75 5,53
6 0,15 0,34 0,48 1,09 1,53 2,66 3,43 4,88
7 0,14 0,32 0,45 1,00 1,42 2,46 3,17 4,49
10 0,12 0,26 0,38 0,84 1,19 2,06 2,66 3,76
15 u Gonee 0,10 0,22 0,31 0,69 0,97 1,68 2,17 3,07
Oxkonuanue Ta0m1. 6
CxopocThb OxBuBaJieHTHOE KoimdaecTBo AXOB, T
BeTpa, M/c 20 30 50 100 300 500 1000 2000
1 u MeHee 29,56 38,13 52,67 81,91 166 231 363 572
2 16,44 21,02 28,78 44,09 87,79 121 189 295
3 11,94 15,18 20,59 31,30 61,47 84,50 130 202
4 9,62 12,18 16,43 24,80 48,18 65,92 101 157
5 8,19 10,38 13,88 20,82 40,11 54,67 83,67 129
6 7,20 9,06 12,14 18,18 34,67 47,09 71,70 110
7 6,48 8,14 10,87 16,17 30,73 41,63 63,16 96,30
10 5,31 6,50 8,50 12,54 23,49 31,61 47,53 71,90
15 u Gonee 4,34 5,31 6,86 9,70 17,60 23,50 34,98 52,37

4. O6mias rirybnHa pacmpocTpaHeHHs o0Jiaka 3apa)XeHHOTo Bo3ayxa [’y cpas-
HUBACTCS C BO3MOJKHBIM IPEJACIbHBIM 3HAUYCHHWEM TIYOWHBI IEpEeHOCa BO3IYIIHBIX
Macc (/7;), B KUJIoMeTpax, onpeaeasieMbIM Kak

Iy =T Vi, (11)

rne T,; —BpeMsl OT Hadaja aBapuu, 9 ; V; — CKOPOCTh TepeHoca MmepeaHero GppoH-
Ta o0Jlaka 3apa’keHHOro Bo3ayxa (Tadi. 7).
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Tabmuma 7
Ckopocth mepeHoca nepeaHero gpponra odnaka
3apaXCHHOTO BO3/[yXa B 3aBUCUMOCTH OT CKOPOCTH BETpa, KM/d

CocrosiHue aTMOC(i)epB}’ COpocTs BeTpa, M/c

(cTeneHp BepTHUKAIbHON

YCTOWYMBOCTH BO3/1yXa) 1 2 3 4 5 6 7 8 | 10 | 15
HNuBepcus 5 10 16 | 21 — — — — — —
N3otepmus 6 12 | 18| 24 | 29| 35 | 41 | 47 | 59 | 88
Konsekuus 7 14 | 21 28 — — — — — —

Crenenu BepTHKalnbHOHN ycToiuuBoctu Boznyxa (CBYB) npu pasnoit mo-
roje ompenenserca no Taoi. 8.

Tabnuna 8
CreneHp BepTHKAIbHON YCTOMYMBOCTH BO3/1yXa
CkopocTb BeTpa, M/c

Horona Memnee 2 2-39 Boiee 4
Hous:
— SICHO, TIEpeMEHHasi 00JJaYHOCTh NH n3 n3
— CIUIOIIHAs 00Ja4YHOCTh N3 N3 N3
Y1po:
— SICHO, IEpEMEHHasi 00JIaYHOCTb N3 (UH) N3 (UH) N3 (UH)
— CIUIOIIHAS 00JJAYHOCTh N3 N3 N3
Jensb:
— SICHO, IEpEMEHHasi 00JIaYHOCTh K (U3) n3 n3
— CIUIOIIHAs 00JJAYHOCTh N3 N3 (UH) N3
Beuep:
— SICHO, IEpEMEHHasi 00JIaYHOCTh NH N3 (UH) n3
— CIUIOIIHAs 00JJAYHOCTh N3 N3 N3

[Ipu MmeyaHuA:

1. O6o3nauenus: WH — unBepcus; M3 — mzorepmusi; K — koHBeknms; OYKBBI B CKOOKax — MpH
CHEXHOM ITOKpOBE.

2. Ilog TepMHUHOM «yTpO» TIOHHMAETCS IEPUOJ] BPEMEHH B TEUCHHE JBYX YacOB IIOCIE BOCXOZa
ConHIla; Hox TEPMUHOM «BEYEp» — B TEUEHHUE JBYX 4acoB rocie 3axona ComnHua.

3. Ilepuon ot Bocxoxa n0 3axona ConHIA 3a BBIYETOM JIBYX YTPEHHUX YacOB — JIeHb, a MEPUOA OT
3axona 10 Bocxona CoHIIa 32 BBIYETOM JBYX BEUEPHUX YACOB — HOUb.

4. CxopocTh BeTpa W CTENEHb BEPTUKAIbHON YCTOMYMBOCTH BO3AyXa MPUHUMACTCS B pacueTax Ha
MOMEHT aBapHu.

Jist razooOpa3zubix AXOB 'y BBIYMCIHSIOT JIMIIG ISl IEPBUYHOTO o0Jaka, a
TUTSL KUJKUX — JIJIsI BTOPAYHOTO.

5. Beruucnsercs miomaabs 30H6I BO3MOxKHOTO 3apaxkeHuss AXOB (S;) no dop-
myiie (12) kak ass nepBUYHOIO, TaK U 171 BTOpUYHOTro obiaka [1]:

S = 872-107(ry)” - /60, (12)
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!
rae (¢ — yrioBble pa3Mepbl 30HbI BO3MOKHOTO 3apaxkeHus AXOB, rpanycsl (moso-

BUHA yIJIa CEKTopa, B MpelesiaXx KOTOPOro BO3MOXKHO paclpocTpaHeHue obJiaka
AXOB ¢ 3aganHO# JOCTOBEPHOCTHIO PR).

Bennunna ([)' 3aBHUCHUT OT HCCKOJBKHUX Q)aKTOpOB, OCHOBHBIMHU N3 KOTOPLIX AB-
JIIOTCA MCTCOPOJOTHUYUCCKUC U TOHOFpa(i)I/I"ICCKI/IC YCIIOBH:L. 3HaueHUS (P’ oJIA pas-

JUYHON BEPTUKAJIBHON YCTOWYMBOCTH BO3JyXa B JIOBEPUTCIBHOW BEPOSITHOCTH IPH-
BeIEHBI B Ta0JI. 9.

Tabnuua 9
3nauenus @ B 3aBMCHMOCTH OT BEPTHKANIbHOM yCTOHYMBOCTH
BO3/1yXa U JIOBEPUTEIBHON BEPOATHOCTH P, rpasyChl

3Hauenue Pr
[Tapamerp CBYB 0.5 0.75 0.9
[IporHo3upoBanue pacupocTpaHeHUs IEPBUYHOTO Misepens ) 15 20
o61axa AXOB N3oTepmust 12 20 25
Konsekums 15 25 30
[porao3upoBanue pactipocTpanenus BropuaHoro | MiHBepcus 12 20 30
obnaka AXOB npu Bpemenu ucnapenuss AXOB | U3otepmust 15 25 40
oT2 110 64 Koungekius 20 35 50
[Iporao3upoBanue pacnpocTpaseHnst BTOpu4Horo | M3orepmus 22 37 52
nipu BpeMenu ucnapenuss AXOB ot 6 1o 12 4
[Iporao3upoBanue pacnpocTpaseHnst BTopudHoro | M3orepmus 30 50 70
nipu BpeMenu ucnapenus AXOB ot 12 o 24 4y

JloBepuTenbHas BEpOSTHOCTh Pr OTpa)kaeT xapakTep pelraeMbiX 3aaad. Tak,
MIPU PElIeHUU 3aJlauydl «yTIpo3bl» (B MHTEpEcax paHHEro MpeAyNpekKICHUS U OMOBe-
IIIEHNS ) IOBEPUTEINIbHAS BEPOSITHOCTH NMpuHUMaeTcs paBHoit 0,9. Eciu n3BecTeH Bech
Habop ucxonHOM HH(popManuu 00 00bEeKTe B YCIOBHUSX BbiOpoca, To P = 0,5. Bo
BCEX OCTaIbHBIX cinydasx Pr = 0,75.

KpoMme TOro, npu onpeje/ieHuH 3HaYeHHsi (', JOMOIHUTENILHO YUHTBIBAETCS
BpeMsl, 32 KOTOPOE OIICHUBAETCS 3HAUCHHUE yria cekTopa. JlaHHOe BpeMs OTOXIECTB-
nsietcst ¢ BpemeHneM ucnapenuss AXOB. [Ipu npeBbllieHUUn BpeMEHU UCIIApeHus Ha
24 4 0HO MPUHUMAETCS MOCTOSHHBIM (paBHBIM 24 yaca), a TJIyOMHa pacipoCTPaHCHUS
obsaka AXOB B 3TOM ciydae OlleHMBAeTCS Kak MaKCUMaJlbHasi CPETHECYTOYHAS.

6. Beruncnsercs miomaab 3086 pakrrudeckoro 3apaxenus AXOB [2]:

Sp = Ks Ts - @' /60, (13)

rae Kg — k03¢ UIMEeHT, KOTOPBIA 3aBUCUT OT CTENEHH BEPTUKAIBLHON YCTOMYHMBOCTH
BO3AyXxa U npuHumaercs paBHbiM 0,0814 — nnsa unBepcuu; 0,133 — nng uzorepmuu;
0,235 — i1 KOHBEKLMH [5].

7. BeraucisieTcss BpeMs Mojaxoja o0jiaka 3apa)X€HHOT0 BO3/yXa K 3aJlaHHOMY
O00BEKTY:
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t=— (14)

rae X — paccTostHUE OT UCTOYHHMKA 3apa)KeHUs 10 3aJJaHHOTr0 00beKTa, KM; V — cKo-
POCTh BeTpa, M/C.

8. Hanecenue 30HbI BO3MOKHOI'O 3apaK€HUs HA KapTy (CXemy):

— OMPEJEIUTh MECTOIOJIOKEHUE UCTOUHMKA 3apaxkeHus (Touka «0»);

— omnpenenuTh HanpasiieHue pacupoctpanenuss AXOB (V5);

— npoBecTu rpanuny pacnpoctpanenuss AXOB panuycom, paBubiM [y, ¢ yue-
TOM HampaBlieHUs BeTpa V; u yrna ¢ c ueHtpom B Touke «0» (puc. 2).

30Ha BO3MOKHOI0 3apaxeHus oT oonmaka AXOB Ha kapTax (cxemax) orpaHu-
YeHa OKPY>KHOCTBIO, MOJYOKPYKHOCTBIO WUJIM MEPUMETPOM CEKTOPa, UMEIOIIEro yr-
JOBBIE pa3Mepbl (O (puc. 2, a), paiuyC ¥ paBeH INIyOHWHE 30HBI 3apaxkeHus ['y. Yrio-
BbIE pa3Mepbl CEeKTopa (30HbI) B 3aBUCHUMOCTH OT ckopoctu Berpa (Cy) mpuBe-
nensl B Tadn. 10.

Tabnuua 10
VYrioBeIe pazMepbl 30HBI BO3MOXKHOTO 3apaxkenuss AXOB
B 3aBUCHMOCTH OT CKOPOCTH BETpa
Cs, M/cC <0,5 0,6-1,0 1,1-2,0 > 2.0
¢, TPAITYChI 360 180 90 45

ITpu ckopoctu BeTpa MeHbie 0,5 M/c 30Ha 3apakeHUsT UMEET BUJ kpyra. Tou-
o
Ka «0» COOTBETCTBYET MECTOIOIOKEHUIO UCTOYHHMKA U3IydeHus; yroa ¢ = 360°; pa-
JMyC Kpyra r paBeH riyOuHe 30HBI 3apakeHus (cM. puc. 2, a). [Ipu ckopocTtu BeTpa
ot 0,5 10 2 m/c yron @ = 180 °, 30Ha 3apaXkeHus TOKa3aHa Ha puc. 2, 6. [Ipy ckopo-
o

cTH BeTpa Oosee 2 M/c yron @ = 45 °; paguyc CeKTopa 7 paBeH INIyOHMHE 30HbI; OHcC-
CEKTpHCa CEKTOpa COBIAJAET C OChIO O0JIaKa U HaIlpaBIeHUEM BeTpa (puc. 2, 8).

a 4] 8

Hamnpasnenune Betpa

Puc. 2. Cxema HaHeceHUs Ha KapTy 30H B3aUMHOT0 3apaxeHus oT o0naka AXOB
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IInmomanu palioHa aBapuil U BO3MOKHOI'O PaCIpPOCTPAHEHHUsI NEPBUYHOTO U
BTOpUYHOTO 00s1ak0B AXOB npunsaTO 0003HAYaTh CIUIOUIHOW JIMHUEH CUHETO LIBETA.
Paymom ¢ ycloBHBIM 3HaKOM J€NaeTcsl HAANMUCh CUHUM LIBETOM CO CBEIEHUSIMU 00
AXOB, ero konnyecTBe U BpeMeHH aBapui. Ilnomans palioHa aBapuu 3aKpalinBacT-
Cs )KEITHIM 1BeTOM [3].

9. BBILII/ICJIHIOTCH BO3MOXHBIC O6H_II/IC HOTCpI/I HACCJICHHA B Ood4darc HOpa}KCHI/IH
AXOB [6]:

I I
P =S |—LAK + |1 - L~ |A'K']|, 15
o ¢ r T ( )

rae P,— obmue motepu HaceileHus B odare mnopaxkenus AXOB, uen.; ' — rmy-
OuHa pacnpocTpaHeHuss oOsaka, 3apaxxeHHoro AXOB, Bo3myxa B ropoue, Ku;
A, A" — cpeHsi IIOTHOCTh HACEJICHUS B TOPOJIE€ U 3arOpOAHOM 30HE COOTBETCTBEH-
HO, ‘ICJI/KMz; K, K' — 1oy He3alUIlEHHOTO HACEJICHUSI B TOPOJIE U 3arOPOJHOM 30HE
COOTBETCTBEHHO, BHIUHCISIEMBIC KaK

Kzl—l’ll—l’lz; (16)
K’ :1—1’11—1’12, (17)
’
rae ny, nn; — A0JIAA HACCICHUA, 00€eCIIeYeHHOTO MMpOTUBOTrazaMu, B ropoac U B 3aro-

'
pOIIHOﬁ 30HC COOTBCTCTBCHHO, 71y, n,— A0JIX1 HACCIICHUA, 00€eCIIeUeHHOTO y6e>1<1/11ua-

MH, B TOPOJIE U 3arOPOJHOM 30HE COOTBETCTBEHHO.

J1Jist oniepaTUBHBIX PacyeTOB MPUHUMAETCS, YTO CTPYKTYpa JIOJACKHUX MOTEPH B
ouare nopaxxeHuss AXOB cocTaBur:

e 35 % — 6e3BO3BpATHBIE MTOTEPH;

e 40 % — caHuTapHble MOTEPU THKEION M cpenHer QopM TsKecTH (BBIXOJT
JIOAEH U3 CTPOsl HE MEHEe YeM Ha 2—3 Hellelau ¢ 00sA3aTeIbHON rOCIUuTaIN3aluei );

e 25 % — caHUTapHbIE TOTEPU JIETKON POPMBI TSHKECTH.

5. IPAKTHUYECKAS PABOTA
«OneHka XMMHYeCKOH O0CTAHOBKH»

[IpousBecTr OLIEHKY XMMUYECKOM OOCTAHOBKHM B Clydyae aBapuil B XpaHUIIU-
jax Win MOBPEeXIEeHUM emKocTel, conepxammx AXOB, Ha XuMuyeckux o0beKTax
wu TpaHcnopre. OLeHKY Npou3BeCTH Uil ciaydaeB BeiOpoca AXOB B atmocdepy B
ra3oo0pa3HoM, IapoOOPa3HOM U a3pO30JbHOM COCTOSHUSAX [7].

B pesynbraTe OIlEHKM XMMHYECKOW OOCTAaHOBKM ONPENENUTH ITYOMHY 30HBI
3apaxxennss AXOB; miomane 30861 3apaxenns AXOB, BpeMs nonxoaa 3apakx€HHOTO
BO3/lyXa K 00BEKTY; MPOJOKUTENBHOCTh Nopaxatomiero aeiicteus AXOB, a taxxke
O’KHJIaeMble TIOTEPH HACEJIEHUS C YYETOM IIOTHOCTHU (KOJIMYECTBA) HACEJICHUS B 30HE
BO3MOKHOI'O XMMUYECKOIO 3apaKEHUSI U CTETIEHU €ro 3alUThI.

Hcxoanblie naHHbIe AJA pelIeHus 3a/1a4 NpecTaBieHbl B Ta0d. 11.
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Tabmuma 11
Wcxonnble qaHHbIC IS pellIeHUs 3a7a4
Howmep Tun KonuuectBo | Xapaxrep Bricora Ob6nau- CkopocTtb Bpewms Ty Temneparypa | PaccrosHue
BapyaHTa AXOB AXOB, Qg pasznuBa MIOJJ0HA, M HOCTh BeTpa, M/C CYTOK, 4, MUH ’ Bo31yxa, °C X, KM
1 Xiop 50 Ul 2 np 2 5.30 4 20 9
2 Ammvmuak 100 00B 3 CILI 2 19.30 2 0 3
3 | Copmmersit 200 c — SICHO 3 4.20 3 30 6
AHTHIPH]T
4 Xnop 10 T 1 SICHO 2 13.30 4 15 10
5 ®docreH 45 I 1 CILI 1 7.30 5 35 13
6 CepoBojiopot 9 CB — SICHO 2 15.00 2 20 2
7 | Memx 90 0GB 3 mp 3 12.10 6 20 5
XJIOPUCTBIN
8 ®docren 30 I 1,5 np 4 3.25 2 30 7
9 Ammvmuak 500 00B 2 CKILI 1 14.50 3 —-15 2
1o | Bosopox 60 1 1 SICHO 1 11.35 1 -15 3
XJIOPUCTBIN
11 Metunamux 10 CB — np 3 9.35 2 15 2
12 Xiop 500 I 2 np 4 17.20 2 -10 5
13 | Bomopox 30 068 1 o 6 8.40 1 20 8
XJIOPUCTBIN
14 | Memun 100 1 1 SICHO 2 17.30 3 30 5
XJIOPUCTBIN
15 ®docreH 75 I 1 CILI 5 3.00 4 20 2
16 Ammuak 700 00B 2 np 4 9.40 5 15 3
17 ®docreH 5 CB — np 2 8.50 1 30 2
18 MeTunamMuH 5 CB — SICHO 1 5.00 1 25 1
19 | Cepumersii 500 cB — | cmn 6 19.45 4 0 3
AHTHIPH]T
20 Xitop 400 I 2 CILI 3 21.30 3 -10 3
21 Ammvmuak 900 00B 3 CILI 3 13.10 4 15 2
22 MeTunamMuH 50 00B 1 SICO 2 22.00 3 20 2
23 ®docreH 90 I 2 CILI 1 3.30 1 35 1
24 Xiop 100 o0B 2 np 5 5.50 1 -5 3

[IpuMedadue: IJI— B IOJIOH; CB — CBOOOHO; 00B — B 0OBAJIOBKY; TP — MepeMeHHas; CIUT — CIIONTHAS.




OcnoBHbie xapakTepuctTuku AXOB npusenens! B Ta0n. 12 [8].

Tabmuma 12
OcHoBHble xapakTepuctuku AXOB
InotHocts AXOB, T/M° Temneparypa [Toporosas
HanmenoBanue o
AXOB Tas JKHIKOCTS kunenus, °C TOKCHJI034,
MTI' MUH/JI

AmMHak 0,0008 0,681 —33,42 15
Bonopon 0,0016 1,191 —85,10 2,0
MeTunamMuH 0,0014 0,699 —6,5 1,2
Metui XJ10pUCTBIN 0,0023 0,988 —23,76 10,08
CepHUCTBIN aHTHAPHUT 0,0029 1,462 —10,1 1,8
CepoBogopon 0,0015 0,964 —0,35 16,1
docren 0,0035 1,432 8,2 0,6
Xmop 0,0032 1,553 —34,1 0,6

[IpoBepka pe3ylbTaTOB, MOJYYEHHBIX CTYACHTAMHU NPHU OLIEHKE XMMHYECKOM
00CTaHOBKH, OCYLIECTBIIAETCS IIPENOAABATENEM IIPU TOMOIIH 3JIEKTPOHHON BEPCHH.

Hacenenue, mpokuBaroiee BOIM3M XUMUYECKOTO oObekTa (XO), ycribllian
CUTHAJIbI omnoBeleHuss 06 aBapusix ¢ BeiOpocom AXOB mno paguo (TeneBUIEHUIO)
WIM TIOJIBUKHBIM T'POMKOT'OBOPSILIIUM CpEACTBaM, JOJKHO HAJleTh MPOTHUBOTra3bl, 3a-
KPBITh OKHA U (DOPTOUYKHU, OTKIIOUUTD 3JIEKTPOHATPEBATEIbHBIE U OBITOBBIE MPUOOPHI,
ra3 (moracuTh OTOHb B TeYax), OJIETb JETeH, B3ATh TEIUIYI0 OACKIY U MHUTAHHE
(TpexIHEBHBIN 3amac HEMOPTALIUXCS MPOJIYKTOB), MPEAYNPEUTh coceaei, ObICTpo,
HO 0€3 MaHUKU BBIMTH U3 KUJIOTO0 MAacCHMBa B YKa3aHHOM HANpaBIIEHUU WIH B CTOPO-
HY, NEPIEHANKYJISAPHYIO K HalPaBJICHUIO BETPA, KEJIaTEIbHO Ha BO3BBILIEHHBIHN, XO-
pOILIO MPOBETPUBAEMBIN YyUaCTOK MECTHOCTU Ha paccTosiHUe He MeHee 1,5 kumomeTrpa
OT IpeAbIAYIIEro MecTa NpeObIBaHUA U OCTaThCS TaM 10 MOJY4YEHHUs JalbHEHIINX
pacnopsbkeHuil. B cinydae oTCyTCTBHS MpOTHBOraza HEOOXOAMMO MAKCUMAJIbHO ObI-
CTPO YIANUThCA U3 30HBI 3apakeHus. i1 3alMThl OpraHOB ABIXaHUS MOXHO HC-
MOJIb30BaTh MOAPYYHBIE CPEJCTBA U3 TKAaHU, CMOUYEHHbBIE B BOJE, a TAK)KE MEXOBBIE U
BaTHbIE YacTU OAEXK/bl. ECM 3aKpbITh MU OpPTraHbl IbIXaHUS, CHUKACTCS KOJIUYECT-
BO BJIBIXa€MOT'0 T'a3a, a CIEe0BATEIbHO, U TSKECTh TOPAKEHHUSL.

[Ipu nBMXKEHUM HA 3apa’KEHHOM MECTHOCTH HEeOOXO0JMMO CTPOro codJIHIaTh
cieaylonue NpaBuiia:

® JBUraThCsl OBICTPO, HO HE O€XaTh U HE NOJIHUMATD IbUIH;

® He MPUCIOHATHCS K 3[JaHUSIM U HE KacaThCsl OKPY>KAIOIIUX MTPEJIMETOB;

® HE HACTYIaTh Ha BCTPEYAIOUIUECS HA MYTH KAIUIM KUJIKOCTU WJIM TOPOIIKO-
oOpa3HbIe POCCHINN HEM3BECTHBIX BEIIECTB;

® HE CHUMATb CPEACTB MHAMBUAYAJIBHOMN 3aLIUTHI JO PACIIOPSIKEHMUS;

e 1pu obHapyxeHuu kaneiab AXOB Ha koxe, onexzae, 00yBH, CpeJCTBAX UH-
IUBUYadbHOM 3alllUThl CHATH MX TaMIIOHOM M3 OyMmaru, BETOIIM WJIM HOCOBBIM
IJIATKOM, a MOCJ€ MPOMBITh OOMIBHBIM KOJTUYECTBOM BOJIbI;
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® 110 BO3MOHOCTH OKa3aTh HEOOXOJIUMYIO MOMOIIL MOCTPAJAABIIUM JIETSIM U
MIpeCTapebiM JIFOISM, HE CIIOCOOHBIM JBUTATHCS CAMOCTOSITEIBHO.

[Tocne BhIXOAA U3 30HBI 3aPAKCHHUS HYKHO IMPOUTH CAHUTAPHYIO 00pabOTKYy.
[TonyunBIIMe 3HAYUTENBHBIC MOpaKeHUs (MPU3HAKAMU YETO SIBJSIOTCS Kalleb,
TOIITHOTA U JP.) TOJDKHBI OOPATUTHCSI B MEAUIIMHCKUE YUPEKACHUS JIJIs1 ONIpeIeICHUs
CTEIEHHU MOPaXKEHUS U MPOBEACHUS MTPOPUIAKTHUCCKUX U JICUCOHBIX MEPOTIPUSITHH.

OO0 ycTpaHEeHUH OMACHOCTH XUMHUUYECKOTO TMOPaKCHUsI U O TOPSJIKE JaabHEeH-
UX JACHCTBUIM HAceJIeHHE W3BENIaeTCs IMTa00M IpakJIaHCKOH OOOPOHBI UIIA CITYXK-
6amu MUC, opranamu Muiunuu. Bo Bcex ciydasiX BXOJ B JKUJIbIE TTOMEIICHUS U
MPOU3BOACTBEHHBIC 3/1aHUS, MOABAIBI M JAPYrU€ MOMEIICHUS pa3pelIaeTcsi TOJBKO
MOocJie KOHTPOJIbHOM MpoBepku cojaiepkanuss AXOB B Bo31yxe MOMEIIEHUM.

6. IPUMEPBI PEILIEHUS TUIIOBbBIX 3AJIAY
O MPOTHO3UPOBAHUIO XUMHUYECKON OBCTAHOBKH

3agaua 1. Onpenenuth ryouny pacnpoctpanenuss AXOB npu aBapuu Ha
XUMHYECKU OMACHOM OOBEKTE MpHU CIEAYIONIMX MUCXOAHBIX NaHHbIX: TUI AXOB —
xJiop; konuyectBo AXOB Q) = 96 1; ycnoBus xpanenuss AXOB — xKuakocTh moj
JaBJeHUEM; BbICOTa 0OBanoBaHuss H = 2 M; METE€OYCJIOBUS: U30TEPMHUsI; TEMIIEpaTYy-

pa Bosayxa T, = 10 °C; ckopoctb Betpa V =2 m/c, BpeMs 10ciIe aBapuu — 4 .
Pewenue

1. BBIUMCANTD SKBHBAJICHTHOE KOJMYECTBO XJIOPa, MEpeIle/Iiee B MEPBUIHOEC
Y BTOpUYHOE O0JIaKa:

a) BBIUYUCIIUTH SKBUBAJIEHTHOE KOJMYECTBO XJIOpa, MepelIe/iee B MIepBUIHOE 00-
naxo, 1o ¢opmyse (4), BOCIOIB30BABIIMCH Ta0JI. 3 ¥ MOSICHEHUSIMU K YpaBHEHUIO (4):

Qal = Rl'R3'R5'R,7'Q0 = 0,1810,230,896 = 3,18 T,

0) BBIYUCIIMTH YKBHBAJICHTHOE KOJUYECTBO XJIOpa, MEepENIeANIee BO BTOPUIHOE
obinako, mo popmyne (7), BOCIIOJIB30BaBIIUCH Ta0. 3, 4 1 12 U MOSACHEHUSIMH K HUM:

K, =Ths =4%% =3,03;
00 =(1-K) K K5 Ky Ks - Ko K - 5
96

= (1-0,18)-0,052 -1,0-2,0-023-3,03-1,0- —— =136T.
N ) 1,553-1,8

2. Tlo Tabn. 3 onpenenuTs TIIYOUHY paclpOCTPaHCHHs TIEPBUYHOTO U BTOPHUY-
Horo o6sakoB AXOB.

B nanHOM ciydae 11t CKOPOCTH BETpa B MPU3EMHOM cjioe 2 M/c TJIyOuHa pac-
npoctpaneHus: nepsuunoro (I') u Bropuunoro o6iakoB (I'”) AXOB coctaBuUT cOOT-
BETCTBEHHO 5,53 kM u 3,14 kM.
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3. OOmas riayOuHa pacrpocTpaHeHusi obyiaka Bosayxa (I'y), 3apakeHHOTO
AXOB, Boruucnsiercs o gopmysie (10):

Is=T"+0,5T"=7,1 xm.

4. TlpenenbHO BO3MOXKHOE 3HAUEHHE TITyOUHBI IEpeHoca BO3AyIHbIX Macc (I7)
BBIYUCIUTH 110 hopmyiie (11):

'y =T V=4"12=48 xm/u.

B paccmarpuBaemom nipumepe it 7= 4 9 1 U30TEPMHUH CKOPOCTh MEpEeHOca Iie-
pennero ¢ppoHTa obs1aka Bo3ayxa, 3apaxkeHHoro AXOB, V; = 12 km/4 (cm. tabn. 7). Tak
kak ['y < T, oOmas rimyouna pacnpoctpaneHus 3apaxxenHoro AXOB Bo3ayxa cocTa-
But I' =7,1 xm.

5. Omnpenenuts npoaospkuTeabHOCTh nerictBus AXOB (Bpems ucnapenus
Tyen) TIO ypaBHEHUIO (8).

6. OnpenenuTh (paccuutath) 30HBI Bo3MokHOTO (I') 1 obmiero (I'y) 3arps3ue-
Hus o ypaBHeHusim (12) u (13).

3amaua 2. B pesynbTaTe aBapu Ha XUMHUYECKU OMACHOM OOBEKTE MPOU30IIIEIT
BeIOpoc AXOB. Onpenenuts BpeMs noaxoaa obiaka 3apaxkeHHoro AXOB Bo3nyxa
K HaCEJICHHBIM ITyHKTaM MPHU CICTYIOINUX UCXOAHBIX JaHHBIX:

* paccTosiHUSA OT MCTOYHUKa BeIOpoca AXOB 10 HaceleHHBIX MYHKTOB CO-
craBIsIOT: X1 =2 kM; X =6 kM; Xz =12 km;

* METEOYCJIOBHUS: U30TEPMUS; CKOPOCTh BeTpa V; =2 m/c.

Pewenue

1. ITo Tabn. 7 ompenensieTcs CKOPOCTh IMepeHoca MepeAaHero ¢GppoHTa obaka
3apaxeHHoro AXOB Bo3ayxa, 3aBUCsIIas OT CKOPOCTU BETPA U CTENEHU BEPTUKAIb-
HOM ycToitunBocTH Bo3nyxa: V = 12 km/u.

2. ITo ¢popmyne (14) BEIUUCIAIOT BpeMs ToAXoAa o0aka 3apa>keHHOTO BO3/AY-
Xa K KQKJIOMY HaceJleHHOMY NyHKTy: £} =0,174; #,=0,524; t=1 u.

3amaya 3. Ha xumuuecku omnacHoOM OOBEKTE MpOHu3olIea BBIOpOC (ocreHa.
OrnpenenuTh OXKUaeMble 00IIHME MOTEPH HACEICHHUS M UX CTPYKTYPY IMPHU CIEAYIO-
IHUX UCXOJTHBIX TaHHBIX:

e r1yOMHaA pacrpocTpaHeHusi o0jaka 3apaxeHHoro Bozayxa [y = 12 km, B
TOM 4Huciie B ropoge It =35 xm;

® IIJIOIIAb 30HbI (PAKTUYECKOTO 3apaxkeHus Sy = 25,8 KM

® CpeaHsid IUIOTHOCTH HacesneHusd B ropojge A =2 800 ‘ICJI./KMZ; B 3arOpOJHOM
3oHe — A’'=140 ‘ICJI./KMz;

e 00eCIeUYeHHOCTh HACEJICHUs MPOTHUBOra3aMu: B ropojae — n; = 60 %; B 3a-

!
ropoaHoiu 3oue — n, = 50 %;
1 )
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e 00ECIIEUeHHOCTh HaceJIeHusl yoexuiiaMu: B ropoae — n, = 10 %; B 3aro-

!
ponHou 30He — n, =0 %.
Pewenue

1. BuucauTh 10110 HE3ANTUIIIEHHOTO HaceneHus 1o hopmynam (16) u (17):
a) B ropone: K=1-n—n,=1-0,6-0,1=0,3;
0) B 3aropoaHoil 30He: K'=1-— nl - n2 =1-0,5-0,=0,5.

2. BbUHCIUTHL BO3MOXKHBIE OOIIWE MOTEPH HACCIICHHS B OdYare MOPaKCHUS
AXOB 1o dhopmye (15):

P0=Sq,' F;F -AK+(1—%]-A’K} =25,8" {%-2800-0,3+(1—%)-140-0,5} =
=25,8 - (350 + 40,8) = 10 083 yern.

. CTpyKTypa noTepb MOXET COCTABUTH:
10 083-0,35 = 3 529 yen. — 6e3BO3BpATHHIC;
10 083-0,40 =4 033 yen. — caHUTapHbIE TSHKEION U cpeiHel (hopM TAKECTH;
10 083-0,25 =2 521 4den. — caHUTapHBIE JETKOW POPMBI TSHKECTH.

e o o W

7. KOHTPOJIBHBIE BOIIPOCHI

1. Yro takoe AXOB?

2. IlpuBenure kiaccU(pUKAIUIO OMACHBIX XUMUYECKUX BEIIECTB IO CTEICHU
BO3JEHCTBUA UX HA OPTaHU3M YEJIOBEKa.

3. Yrto Takoe TOKCUMYHOCTh U UHAEKC TOKCMYHOCTH AXOB?

4. TlepeunciuTe OCHOBHBIE XapakTepUCTUKU TokcuuHOCTH AXOB u maiite um
ONpeAeIeHUEe, HA30BUTE €IMHULIBI N3MEPEHUS TOKCOI03.

5. Oxapaktepusyiite crocoosl xpaHeHus AXOB Ha omacHBIX XUMHUYECKHX
MPEATPUITHUSX.

6. HazoBuTe OCHOBHBIE MapaMeTPhl 30HbBI XMMHUUECKOTO MOPAKEHUS U MOSICHU-
T€ UX CYIIHOCTb.

7. Yto Takoe mepBUYHOE U BTOPUYHOE O0JIaKa 3apa)KEHHOI0 Bo3ayxa?

8. TlosicHuTE B 4eM CYIIHOCTh UHBEPCHUM, KOHBEPCUU U U30TEPMUMU.

9. HazoBute HEOOXOIMMBIC MCXOAHBIC JAaHHBIC JJIS OIEHKH MacIITaboB 3apa-
xenus AXOB.

10. OxapakTepusyuTe MOCIeI0BATENLHOCTD BBIIIOJHEHUS! PACUETOB IIPU OILICHKE
MacmTaboB 3apaxkenus AXOB npu aBapusx.

11. Yro takoe crorikocth AXOB 1 oTuero oHa 3aBUCUT?
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