BBEJAEHHUE

ACCOPTUMEHT MPUMEHSIEMBIX B IPOMBIILJIEHHOCTH, CEJIbCKOM XO3SIICTBE U ObI-
Ty XMMHUYECKHX BELIECTB OECHpPEephIBHO PACTET, YTO CIOCOOCTBYET Oojiee 4acToMy
BO3HUMKHOBEHHUIO YpPE3BbIYANHBIX cUTyalui. K TakOBBIM CleLyeT OTHOCUTDH B3PBIBBI,
MOKaphl, OOPYIIEHUS, KEIE3HOJOPOKHbIE M aBTOMOOWIbHBIE MPOUCUIECTBUS, BbI-
OpOCBl U Pa3iauBbl Pa3IMYHBIX XMMHYECKUX, B TOM UYHCIE U aBAPUIHO XUMUYECKU
onacHbIX BemecTB (AXOB).

KpynubeiMu 3amacamMu siAOBUTHIX OMACHBIX xumudeckux Bemects (OXB) pac-
MOJIATal0T MPEANPUATUS XUMUYECKOM, IEJUTI0I03HO-0yMakHOU, 000pOHHOMU, HedTe-
nepepadaThiBaroie U HEQTEXUMHYECKON MPOMBIILIICHHOCTH, YEPHONH W ILIBETHOM
Metamutyprud. Co3gaBaeMble B HUX MUHUMAaJbHbIE (HECHI)KAeMbI€) 3amachl B Cpe-
HEM PACCUUTaHbl Ha TPOE CYTOK pabOThl, a AJis MPEANPUATUN TIO MPOU3BOJCTBY, Ha-
npuMep, MUHEpalbHbIX yaoOpenuit — 10—15 cyrok. B pe3ynbrare Ha KpymHBIX Mpea-
NPUATUSAX, PACIOJIOKEHHBIX B YepTe WJIM BOJHM3U TOPOJOB, MOTYT OJHOBPEMEHHO
XpaHuThCA Thicssun TOHH AXOB.

3HauuTENbHBIE 3amachl ATHX BEIIECTB TAKXKE COCPENOTOYEHBI Ha OOBEKTax
MUIIEBOM, MSICOMOJIOYHOM MPOMBIIUIEHHOCTH, B XOJIOJUIBHUKAX TOPTOBBIX 0a3, KH-
JUIIHO-KOMMYHaJIbHOTO X03siicTBa. Tak, Ha oBomebaszax coxepxutcs A0 150 T am-
MHAKA, UCITOJIB3YEMOIO0 B KAYECTBE XJAJAreHTa, a Ha CTAaHUMAX BOJOIPOBOJHBIX CeE-
teit — ot 10 1o 400 1 x70pa. [Ipudyem 3T 00BEKTHI HAXOATCA, KaK MPABUIIO, B HETO-
CPEIICTBEHHOM OJIM30CTH OT >KHJIBIX JOMOB M paiiOHOB.

OrnpeneneHHyo OnacHOCTh MPEICTABIAET JKEJIe3Hass J0pora: 34€Ch 4acTo CXO-
ISAT BaroHbl C PENBC U MPOUCXOAUT UX OMPOKUIbIBaHUE. B pe3ynbTaTe Takux mpouc-
IIECTBUM BBIJIMBAIOTCSA HA 3€MJIIO XJIOp, aMMHaK, O€H30:1, OyTaaueH, popMaiuH, pas-
JUYHbIE KUCIOTHI, O€H3WH, KEPOCHH, JIU3EJIbHOE TOIUIMBO, MOTOPHBIE Maciia U ApY-
rue XMUMU4eckue Beniectsa. [lpu 3ToM 3apakaeTcst Bcsl OKpysKaromias cpefa.

I'oBops 0 upe3BbruaitHbix curyanusx ¢ AXOB, Henb3s HE BCIIOMHHUTh KaTacT-
pody, koTopas npousomnia B 1984 r. B bxonane (Munus). N3-3a yreuku siA0BUTOTO
raza ¢ XMuMHUYECKOro npeAanpusaTrs nocrpagaiu 220 ThIC. YETOBEK.

1. KPATKHE CBEJIEHUA
Ob ABAPMMHO XUMWYECKH OIIACHOM BEIIECTBE

B 1987 r. B Pecnny6nuke benapych Obu1 yTBEepKIeH «BpemeHHbIN NepedeHb
CUWJIbHOJICHCTBYIOIUX SITOBUTHIX BEIIECTB ISl OpraHU3alliy 3allUThl HACEJIIEHUS OT
HUX», B KOTOpbIi Bxoauio 103 omacHbIX XMMHUYECKUX BellecTBa. B nanbHeiimem
ATOT MepeueHb ObUI IepecMoTpeH: BhiaeneHo 34 OXB, KoTopsiM ObUIO JaHO HaWMe-
HoBaHue AXOB.

ABapHiiHO XMMHUY€CKH ONACHOE BelleCTBO — ONACHOE XMMHUYECKOE BELIECT-
BO, MPUMEHSIEMOE B MPOMBIIIJIEHHOCTA U CEJILCKOM XO3SIUCTBE, IPU aBapUIHOM BbI-
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Opoce (pa3iuBe) KOTOPOro MOXKET NMPOU3OUTH 3apaK€HUE OKpYKarolleil cpebl B MO-
paXkaroluX KUBOW OPTaHU3M KOHIIEHTpanusaxX (Tokcoao3ax) [1].

Cpenu o6wektoB, conepxanux AXOB, camMbIMH MHOTOYMCICHHBIMU (OoJiee
90 %) sBNAIOTCS XpaHWIMILA XJIOpa U aMMHaKa, o0JaJaroniue K ToMy ke Haubosee
3HAYUTEIBHBIM TOTEHIIMAJIOM 10 XUMUYECKUM TopaxatouuM ¢gakropam. [lo apyrum
AXOB, cpaBHUMBIMHM C HUMH 10 TOKCUYHOCTH U BO3MOKHOCTSIM MOCTYIUICHHUS B aT-
Mocdepy, 31 nokazarenu B 10—100 pa3 Huxe.

B otnnune ot ADC G0onbIIMHCTBO KpYyHHBIX Mpou3BoaAcTB AXOB HaxonsTcs
BOJIM3MU U JaKe B IpaHUIAX KPYITHBIX TOPOJIOB.

Boigenenne OXB B otaenbayio rpynny AXOB, aBapuu ¢ BeIOpocamMu WM
yTeUKaMH KOTOPBIX MOTYT IPUBECTH K MAacCCOBBIM MOPAXKEHUSAM J10JIeH, ObLIO BbI3Ba-
HO pEIICHHEM MPAaKTHUYECKUX 3aJad MO OOECIEeYEHUI0 XMMUYECKOW O0e30MacHOCTH.
Jlns1 onpeniesieHns IEPEYHS BELECTB CIIENYET YUUTHIBATh:

— BbICOKYI0 TokcuuHOCTh AXOB (rpeu. foxikon — 4, T.e. sIOBUTOCTh) MpPHU
JNENCTBUM Y€pPE3 OPraHbl AbIXaHUS U KOKHBIE TTIOKPOBBI;

— KPYNHOTOHHAXHOCTb MMPOU3BOACTBA, NOTPEOICHUS, XpaHEHUS U TIEPEBO30K;

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

Baxxnoii xapakrepuctukoir AXOB saBnseTcsa ux TOKCUYHOCTh. [1log TOKCHYHO-
cTb10 AXOB nonnMaertcst ero cnocoOHOCTh BbI3bIBAThH MATOJIOTMYECKUE U3MEHEHUS B
opraHu3Me, KOTOpbIe IPUBOJIAT YEJIOBEKa K MOTEpe J€eCOCOOHOCTH WU K THOEIH.

TOKCHYHOCTPH 3aBHCHUT OT ITyTH IOMNAJaHHUs B opraHu3M. Paznuyaror mHrass-
HMOHHYI0, KOKHO-PEe30POTHBHYIO U EPPOPATbHYI0 TOKCHYHOCTb.

KomnuectBeHHo TokcnuHOCTh AXOB o11eHHBaeTCs 10301, BBI3BIBAIOLIEH OII-
penenaeHHbIN Tokcnyeckuit a3 PeKkT, KoTopas Ha3bIBaeTCs TOKCUYECKOi 1030ii (D).

Tokcuueckas 103a, BbI3bIBAIOIIAsl PABHBIE IO TSKECTU MOPAKEHHUS], 3aBUCUT OT
cBoiictB AXOB, nmyTu ero npOHUKHOBEHUS! B OPraHU3M, BHJIa OPTaHU3Ma U yCIIOBHIl
BBIOpOCA.

JIns BemecTB, MPOHUKAKOIMIMX B OPraHW3M B JKHJIKOM WM a’pPO30JIbHOM CO-
CTOSIHUU YePEe3 KOXKY, KETYTOYHO-KAIIECYHBIN TPAKT WIH YEPE3 PaHbl, MOPaKaroIIHil
3h(dexT I8 KOHKPETHOTO BHJA OpraHu3Ma B CTAllMOHAPHBIX YCJIOBHUSX 3aBUCHUT
TOoNbKO OT KonnuecTBa AXOB.

Tokcuueckue CBOMCTBA BEUIECTB ONMPENEIAIOT SKCIIEPUMEHTAIBHBIM MyTEM Ha
pPa3TUYHbBIX JA0OPATOPHBIX KUBOTHBIX, IOATOMY Yallle UCIOIB3YIOT MOHATHE YAe/b-
HOWM TOKCO0/03bI — J103bl, OTHECEHHON K €IMHUILIE KUBON MACChI >KUBOTHOTO (MI/KT).

Pa3nuyaroT moporosble, BEIBOJSIINE U3 CTPOSI U CMEPTENBHBIE TOKCOI03BI.

IloporoBas Tokcogo3a (PD) — KOIMYECTBO BEUIECTBA, BHI3BIBAIOIIECE HAYAIb-
HbIE NIPU3HAKU MOPAKEHUSI OpPraHU3Ma C ONPENEICHHONW BEPOATHOCTBIO WIH, YTO TO
&Ke camoe, y onpenaeneHHoro npormeHTa (50 %) maroaeit uinu KUBOTHBIX. BeposSTHOCTD
MIPOCTABIAETCS BHU3Y ClpaBa, Hanpumep, PDsy— cpeaHsist IOporoBasi TOKCOA03a.

BoiBoasimas u3 cTposi Tokconosa (/D) — KOJIMYECTBO BEIIECTBA, BBI3BIBAIO-
niee Mpy MOMAaJaHUuU B OPTraHU3M BBIXOJ W3 CTPOSI ONPEAEIEHHOrO MPOLEHTA MOpa-
KEHHBIX JIFOJIEN KaK BPEMEHHO, TaK U CO CMEPTENBbHBIM MCXOJ0M, Hanpumep, [Dsy—
CpeaHss BBIBOJAILAS U3 CTPOSI TOKCOA03a.



CmepreabHasi Tokcogo3a (LD) — KonuyecTBO BEUIECTBA, BBI3BIBAIONIEE NPHU
IIOIIaIaHUM B OPraHU3M CMEPTEJIbHBIM HUCXOJ C OIPEIEIICHHON BEPOATHOCTHIO, HA-
npumep, LDsy— cpeansis cMepTenbHas Tokcono3a. B no3ax, Mensmnx LDsy, AXOB
BBI3BIBAIOT MOPAKEHUS PA3INYHON CTENEHU TshKecTu: Tskenble — rpu 0,3...0,5 LDs,
cpennue — npu 0,2 LDsyu nerkue — npudausutenbHo mpu 0,1 LDs,.

PDsy, IDsy, LDsy — ABISIIOTCS KOKHO-PE30POTUBHBIMH TOKCOJI03aMHU, KPOME
HHUX MWCIOJIB3YIOTCS TaKXe HMHIAJANMOHHBIE TOKCOA03bI, T.€. TOKCOHO3bl [JIs
AXOB, 3apaxatoiux atMochepy napoM HIA TOHKOJUCIEPCHBIM a’pO30JIEM U BBI-
3BIBAIOIIMX ITOPAKEHUE YEIIOBEKA U )KUBOTHBIX Yepe3 oprausl AblxaHus. [ pacyera
ATUX TOKCOJ03 UCIIOJIb3YETCS] YPAaBHEHUE

D = CtV/G, (1)

rae C — konuentpamuss AXOB B Bo3ayxe, MI/i1; T — BpeMs BIBIXaHHS 3apaKEHHOTO
BO3/lyXa, MUH; V' — HHTEHCUBHOCTb JIbIXaHHUS, JI/MUH; G — Macca 4enoBeKa, Kr.
Hemeukuit xumuk @. I'abep npeyioxun yopocTuTh 3TO Bblpakenue. [IpuHsB
JNONYIIEHUEe, YTO Ui JIFOAEH, HAXOMAIIMXCS B OJMHAKOBBIX YCIOBUAX, OTHOLICHUE
V/G mocTosiHHO, M pa3/iesiuB Ha HEro 00€ 4acTy ypaBHEHMSI, OH MOJIYYHJI BhIpAXKEHHE

2)

[IpousBenenue C-t @. ['abep Ha3Ban KOIPPUUMEHTOM TOKCUYHOCTH U
MPUHSUT €ro 32 MOCTOSHHYIO BEJIMYMHY. DTa BEJMYMHA MO3BOJISIET CPAaBHUBATH pas-
muuHble AXOB 1o MHTamIIUOHHON TOKCMYHOCTU. YacTo 3TOT KOd(pPUIMEHT Ha3bI-
BalOT MHTAJIIIIIMOHHOM TOKCOJ030M M o0o3HadyaroT PCtsy, I1Cts59, LCts50, X0TA OoJice
MPaBUWJIBHO €r0 HA3bIBaThb OTHOCUTEIBHOW TOKCHYHOCTBHIO MpU HHrajsiuuu. OTHOCH-
TenabHas TokcuuHocTh AXOB npu uHransuuu 3aBUCUT OT (HU3MUECKON HArpy3KHU ye-
noBeka. Jns mronmeit, 3aHATBIX (usmyeckod padorout (V' = 40 n/mMuH), oHa Oyner
MEHbIIIE, YeM IS JII0/IeH, HaXoaqmuxcsl B cocTossHuu nokos (V= 10 a/mun).

Cpennsisi cMepTelibHas 1032 pu BBeleHUH B kenyaok (LCtsy ) — 103a Belle-
CTBa, BbI3bIBatomIero rudenb 50 % >KUBOTHBIX NpH 2 — 4-4aCOBOM HMHTASIIIUOHHOM
BO3JCHCTBUU.

Cpennsisi cMepTenbHas J03a Mpu HaHeceHUH Ha KoKy (PCtsy ) — 103a BellecT-
Ba, BbI3bIBatOMIAs THOeNb 50 % >KUBOTHBIX MPU OAHOKPATHOM HAHECEHHH Ha KOXKY.
Tokcono3el HeKOTOpEIX AXOB npuBeaens! B 1ada. 1 [1].

T=Cmr.

Tabnuna 1
Toxcuueckue no3el AXOB
Moxasatens | Ammnax | Xiop Oxucasl | CepHUCTBII docren Cepo- [nanucteiii
azoTa aHTUJIPU]T BOJIOPOJT BOJIOPOJT
LC1sg 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 xapaktepucTtuku TokcndHoctd AXOB ucnons3yroT Ta-
KOW MOKa3aTesb, KaK Mmpeaes MepeHoCMMOCTH — 3TO MaKCHUMallbHasl KOHLUEHTPALMs
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AXOB, KOTOPYIO 4eJIOBEK MOXKET BBIJIEPKaTh ONpeJIeICHHOE BpeMs 0€3 yCTONINBO-
r'0 MOPAXKEHUS.

B npoMBbIIIIIEHHOCTH B Ka4E€CTBE Mpeiesia MEPeHOCUMOCTH UCTIOIB3YETCs Mpe-
nejabHo gonyctumasi konuentpauus (IIJK) — ato makcumanbHO q0omycTUMasi KOH-
LEHTpallus, KOTOpasi Mpu BO3JCHCTBUU HA YEJIOBEKA B TEUCHHE §-4acCOBOTO pabouero
JTHSL Ha TPOTSHKEHUU BCETO pabouvero craka He MOXKET BbI3BaTh uepe3 JJIUTEIIbHBIM
MPOMEKYTOK BPEMEHH MATOJIOTHYECKUX M3MEHEHUN WU 3a00JieBaHUMN, OOHAPYKH-
BAE€MBIX MPU TOMOIIA COBPEMEHHBIX METOJ0B AuarHoctuku. [IJIK Tem He MeHee Mo-
KET MCIOJIb30BATHCA JJISl OLICHKH OINMACHOCTH aBAPUMHBIX CHUTYyallMid H3-3a MaJioro
uHTepBasia Bo3aencteus AXOB.

ITo crenenu ctoitkoctn AXOB mnoapaznenstoTcss Ha CTOMKHE W HECTOMKHE.
CTo0iiKoCTBh — 3TO CTIOCOOHOCTD BEIIECTBA COXPAHATH CBOM MOPaXKAIOIIUE JCHCTBUS B
BO3JyX€ WA Ha MECTHOCTH B TEUEHHUE ONpPEEIeHHOro BpeMeHu. CTOMKOCTh B OC-
HOBHOM 3aBHUCHUT OT (PU3UKO-XMMHUUYECKOTO COCTaBa BEIECTBA, METEOPOJIOTUUECKUX
yCJIOBHH, penbeda MECTHOCTH, CTENIEHH BEPTUKAILHON YCTOMYMBOCTU BO3/lyXa WU
COCTOSIHUSI aTMOC(EephI B MPU3EMHOM CJIOE.

ITo cTenenn BO3IEMCTBHS HAa OPraHU3M YEJIOBEKAa XMMUYECKHUE BEIIECTBA Jie-
JSATCS Ha 4YeThIpe kiacca (tabiu. 2): upesBbruaitHo onacHbie (I), Beicokoomnachbie (I1),
ymepenHo onacHsle (I1I) u manoonacusie (IV) [2].

Tabmnuma 2
Krnaccudukanust omacHOCTH BEIIECTB
10 CTENEHU BO3JICUCTBHS HA OPraHU3M UYeJIOBEKa
Kiacc omacHocTr BemniecTB
IToxa3zaTens
1 11 111 v
IlpenenpHO nomycTMMasi KOHIIEH-
pel AOTYCTHMES T Menee 0,1 | 0,11 1,1-10 Bonbme 10

Tpalus B BO3AyXe, MI/M
Cpennsissi cmepTenbHas 103a TpH
IIOIIaJJaHUN BHYTPh dYepe3 xeiy- | Menee 5 5-150 151 -500 Bboseme 500

JIOK, MI/KT

Cpennsissi cmepTenbHas 103a TpH
IIOITaJJaHUN BHYTPh u4epe3 Koxy, | Menee 100 | 100 -500 | 501 —2500 Bboseme 2500
MT/KT

Cpennsis  cMmepTenbHass KOHIICH-
Tpauus B Bozayxe (mpu 30-60 mun | Menee 500 | 500 — 5000 | 5001 — 50 000 | Bosbuie 50 000
SKCIO3MIMN), MI/M’

2. XPAHEHUE ABAPUMHO XUMWYECKH OIIACHBIX BEIIECTB

XapakTepHO OCOOEHHOCTHIO XHMHYECKH OMACHBIX MPEINPHUSTUN SIBISETCS
HaJW4YUE€ HA HUX KPYNMHOTOHHAXXHBIX CKJIAJOB XPAHEHUS ChIPbSl U TOTOBOM NMPOAYK-
MU C OOJBIIMM KOJMYECTBOM CHIIBHOJEUCTBYIOMMX sSA0BUTHIX BemiecTB (C/SB),
KOTOpbIE€ MPU BO3TOPAHUH 00PA3yIOT TOKCUYHBIE TPOTYKTHI.




KomnuectBo AXOB, xpaHsammxcs Ha CKIajax NPEANpPUATUN, PA3IMYHO U MOXKET
COCTABIISITh OT HECKOJIBKMX TOHH J0 HECKOJBKUX JIECATKOB ThICSY TOHH. Tak, Ha mpea-
NPUATUSX a30THOM MPOMBIIUIEHHOCTH B OT/AETbHBIE MEPUOAbl BPEMEHU Ha XpPAHEHUU
MOKeT HaxoauTbes 6osiee 100 ThIC. TOHH KUAKOTO aMMHUaKa, Ha MPEANPUATUIX 10 MPOo-
M3BOJICTBY CPEJICTB XUMUYECKOH 3amuThl pacteHuit (X3P) — 6onee 300 T xsopa.

Xpanenue Oonbimx konuuectB AXOB Ha npennpusiTusix oObIYHO OCYIIECTB-
JSETCS B €MKOCTSIX pa3iMuHOi (OpMbl U 00beMa, U3rOTOBISIEMBIX M3 AJTIOMUHUS,
CTaJIM WJIM Keye300eToHa. B 3aBucumoctu oT ¢usnko-xumuueckux csoiicts AXOB
MOTYT XpPaHHUTBCSI B Ta3000pa3HOM, KHIKOM COCTOSIHUM B pe3epByapax IWIMHIpUYe-
CKOH, cUrapoo0pa3Hoil min mapoBoi (HOpMHbl.

TBepabie U chlllyuyne MPOIYKTHl U MOJYIPOIYKTHI BEIIECTB, CIIOCOOHBIX MPH
Bo3ropanuu oOpazoBatb AXOB, xpaHsTcs B e1e300€TOHHBIX MPUSIMKaX WX MOJy-
3ariay0JIeHHBIX pe3epByapax.

Xpanenue AXOB B razoo0pazHoOM COCTOSSHUM OCYIIECTBJISIETCS B OaJlJIOHAX,
pe3epByapax U ras3royibiepax pa3InyHON KOHCTPYKIIUU U EMKOCTH.

B 3aBucumoctu ot pusznko-xumMmuueckux cBoiictB AXOB u o0beMa npou3Bo/i-
CTBa JUIsl UX XpAaHEHUS MPUMEHSIOTCS pe3epByaphl pa3inyHoil emkocTtu. Hampumep,
XJIOp XpaHUTCA B eMKOCTsAX oobemoM ot 1 1o 1000 T, ammuak — ot 30 1o 30 ThIC. T,
cuHUIbHAs Kucyiota — oT 1 10 200 T, OKKUCh ATHIIEHA — B IIAPOBBIX Pe3epByapax 00b-
emoM oT 800 M u Oonee, OKUCH yriaepoja, IBYOKUCHh CEPbl, CEPOYTIEPO] U P ApY-
rux — B eMkocTsax oT 1 o 100 T.

Xpanenue xuAKUX U razoodpasHeix AXOB ocymiecTBisieTcs: kak nmpu oObIU-
HOM aTMOC(EpPHOM, TaK U MOBBIIICHHOM JaBlieHUU. KUJIKUH aMMHaK B U30T€pMUYe-
ckux xpanuwiuiax oobemMoM 10 Teic. T 1 30 TBIC. T XpaHUTCS MO TaBICHUEM, OJINU3-
KUM K aTMOcepHOMY, a B chepuueckux — emkocTbio 2000 T u 1000 T — mox nasie-
Huem 110 10 atm. B emkoctsx 250 u 500 T go 20 atm. XpaHumuila Ha Tpacce amMMHa-
KompoBojaa eMKOCThi0 S0 T Haxonarcs noa aasieHueM 20 atm. Kuakuil xjaop xpa-
HUTCS TaKXe MOJ JaBjieHueM ot 2 10 12 aTm.

Ha cknanckoit Teppuropun XpaHwinina (TaHKU, pe3epByapbl, OAJIOHBI U Jp.)
pacnojyiaratorcsi rpynnamu. B kaxkzol rpynmne MoxkeT ObITh HECKOJIBKO pPe3epByapoB
OJIMHAKOBOW WJIM Pa3JINYHON €EMKOCTH.

Kaxxnplii OTAENBHO CTOSIIUK PeE3EpBYyap M KaxkJaas IpyIIa TaKuX pe3epByapoB
00OBaJIOBaHBI, T. €. OrOPAXKUBAIOTCS CIUIOMIHBIM 3€MJISTHBIM BaJIOM WJIU 5KeJIe300€TOH-
HBIMH OTPXKJAIOIIMMU CTEHKaMH (CTaKkaHaMu).

BricoTa 00BanioBKM pe3epByapoB 3emileil JoJKHA ObITh HE Oojee 3,5 M, HO He
MeHblIe 1 M, a A5 pe3epByapoB eMKOCThbI0 10 ThIC. T U GoJibliie — HE MeHbIlIe 1,5 M.
[IIuprHa BEpXa 3eMJITHOrO Baja — He MeHee | M.

Tepputopusi B orpaxJaeHun pe3epByapOB BBIPABHUBAETCA U AENAETCSA C YKIIO-
HoM 0,3 — 1,5 % BHYTpS.



3. OIEHKA XUMHWYECKOI OBCTAHOBKH
IIPU ABAPUU HA XUMHNYECKOM OBBEKTE

[Tog xuMu4Yeckoii 00CTAHOBKOW MOHMMAIOT MAacIITaObl U CTENEHb XUMHYE-
CKOT'0 3apa)KC€HHUs BO3JyXa WJIHW MECTHOCTH, OKa3bIBAIOIIUE BIUSHUE Ha KU3HEHIES-
TEIBHOCTh JIIOJIEM M paboTy XO3AMCTBEHHBIX OOBEKTOB. XHUMHUYECKas OOCTaHOBKa
MOXET BO3HHKHYTH B PE3YyJIbTaTe aBapUu Ha XUMHUYECKH OMACHOM OOBEKTE WIIU TIPHU
tpancrioptupoBke AXOB. Xumuuecku onacHblii 00bekT (XOO0) — 00BEKT, MpHU
aBapuy Ha KOTOPOM MOXET MPOU30UTH MACCOBOE MOPAXKEHUE JIIO/ICH, CeTbCKOXO03si-
CTBEHHBIX )KUBOTHBIX WJIM PACTCHHM.

Pa3zpyiiennsie niau NoBpexkaeHHbIE eMKOCTH (KoMMyHHKannu) ¢ AXOB sBiis-
IOTCSI UICTOUHUKAMU 00pPa30BaHMS 30H XMMHUYECKOTO 3apaKeHUs W OYaroB XuMUYe-
ckoro nopaxenus (puc. 1) [3].

Hanpasnenue Berpa

Puc. 1. Cxema 30HBI XUMHYECKOTO 3apa’KEeHUS:
2
1 —ropoxm; 2 — 00beKT; S1, S> — IOMATN XUMHUYECKOTO TIOPAKEHUS, KM ;
2
S, — IJIOIA b 30HBI XUMHUYECKOTO 3apaKEHUs, KM ;
I' — rmybuna xumudeckoro 3apaxenus, kM; 11 — mupuHa 30HpI XUMHUYECKOTO 3apaXKEHUS, KM

30HOW XMMHUYECKOTO 3apayKCHMsI HA3bIBACTCSl TEPPUTOPHSA, NOABEPTIIACS HeE-
nocpeactBeHHOMY Bo3aelcTBuio AXOB unun OB, u Tepputopus, HaJ KOTOPOil pac-
MIPOCTPAHUIICS 3aPAXKEHHBIN BO3AYX C MOPAKAIOIKUMHU KOHLIEHTPALUSIMHU.

30Ha XMMUYECKOT0 3apa)kKeHUsl XapaKTepu3yeTcsl riIyOuHON pacrpoCTpaHEeHHUS
3apaxxeHHOro Bo3nyxa [, rie BO3MOXKHO Mopa)keHue Jrojield 0e3 CpecTB 3allUThI,

mupunoit I, mnomansio 30H6 S;. KpoMe TOro, B 30He XUMUYECKOIO 3apaKCHUS
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MOXET OBITh OJIMH WJIM HECKOJBKO OYaroB XMMHUYECKOI'O IMOPaKEHHUs, XapaKTepH-
3YIOIIMXCSI CBOUMHM TUIomaasiMu. 1o oyaroM XuMu4ecKOro nopaskeHusi MoHUMa-
10T HACEJICHHBIN MYHKT, MONABIINKM B 30HY XMMUYECKOTO 3apakeHust [4].

OrneHKe XUMHYECKOW OOCTAaHOBKM MPEAIIECTBYET €€ BbISBICHUE. BBIIBUTH
XUMHUYECKYI0 OOCTAaHOBKY — 3TO 3HAYMT OMPEICIUTh 30HBl XUMHUUYECKOTO 3apa’keHUS
Y HaHECTH WX Ha KapTy (CXeMy WM IUIaH). BeIsIBIEHHEM U OIEHKON XMMHUYECKOU 00-
CTAaHOBKHM 3aHMMAIOTCS MITa0bl IpakIaHCKOW 00OPOHBI M KOMaHIUPbl HEBOCHU3UPO-
BaHHBIX (DOPMUPOBAHUIA.

OreHKa XMMHUYECKOM OOCTAaHOBKH OCYIIECTBISETCS METOJOM IPOTHO3UPOBA-
HUS U TI0 JaHHBIM XUMHUYECKOH pa3Beaku. [IepBrlil METOI, KaK MPaBUIIO, UCIIOIB3YIOT
mTa0bl TPaXKJAHCKOW 0OOPOHBI BCEX YPOBHEM, a BTOPOM — KOMaHAUPHl HEBOCHU3H-
POBaHHBIX (POPMUPOBAHUM.

Ha Bcex XuMHMUYECKH OIAaCHBIX OOBEKTaX OICHKA XMMHUYECKOW OOCTaHOBKH
MIPOU3BOJUTCSI METOJIOM MPOTHO3UPOBaHUs. [Ipu 5TOM B OCHOBY TOJIOKEHBI JaHHBIE
10 OJJHOBPEMEHHOMY BbIOpocy B atMocdepy Bcero 3anaca AXOB, umeromuxcs Ha
00BbeKTe, TIPU OJIATONPUSATHBIX YCIOBHUSAX PACIPOCTPAHECHMS 3apa’kKCHHOTO BO3yXa.
Takumu yCIOBUSIMH SIBIISIFOTCS MHBEPCHUSI U CKOPOCTh BeTpa 1-2 M/C B IPU3EMHOM
clloe, TemIeparypa okpyskaromei cpeasi +20 °C.

[Ipu aBapun Ha XUMHYECKH OMACHOM OOBEKTE OILICHKA MPOU3BOJUTCS IO KOH-
KpPETHO CIIOKMBIIEHCS 00CTaHOBKE, T. €. OepeTcsl peaibHOe KOJIMYECTBO BHIOPOIICH-
HOTO (BBUIMBIIETOCS ) SIIOBUTOTO BEIIECTBA U PeajibHbIE METEOYCIIOBHSI.

4. METOJUKA OLIEHKHM XUMHWYECKOH OBCTAHOBKHU
IIPU ABAPUU C ABAPUHHO XVWMHUYECKH OIIACHBIM
BEIIECTBOM

4.1. Oouwue nonosricenusn

[Ipu oreHKe XUMHUYECKON 0OCTAaHOBKH peiibe( MECTHOCTH MPUHUMAIOT OTKPHI-
THIM WX 3aKpbIThIM. K 3akpbITOMYy peinbedy MECTHOCTH OTHOCAT KPYITHBIE TOpo/a,
ropsl, 1ec B Bo3pacte oT 30 siet u crapuie [3].

Memoouka oyenku noseoisiem peuaTh CiaeAyoIne 3a1a4u:

— pacCUYUTHIBATh MNIYOUHY U TIJIOINIA/h 30HBI BO3MOYKHOTO 3apayKeHUS;

— paccUYMTHIBATh BpEMs MOJX0/1a 00JIaKka 3apa’keHHOT0 BO3AyXa K MPOU3BOACT-
BEHHBIM y4acTKaM, KUJIbIM KBapTajaM U HaCEJICHHBIM ITyHKTaM;

— ONPEACIISITh TPOJIOJKUTEILHOCTD JEHCTBUS UCTOYHUKA 3apaykKeHUS,

— TIPOU3BOJIUTh OPUEHTUPOBOUYHYIO OIEHKY KOJIMYECTBA IMOPAKEHHBIX M HX
CTPYKTYpPY CpeIu MPOU3BOACTBEHHOTO MEpPCOHANa 00BbEKTa, HA KOTOPOM MPOU30IILIA
aBapusi, 1 HaCEJICHUsI, OKa3aBLIETOCs B 04are Mopa>keHus.

MeTtoauka OLIEHKHM pacCyuTaHa Ha MOJydeHue WH(OpMaluu B OMEPaTHUBHBIX
nensx. [IporHo3upoBanue M OlleHKa OOCTAHOBKH MPOU3BOASTCS C MCIOJIB30BAHHEM
YCPEIHCHHBIX JAaHHBIX, MIPUBEICHHBIX B TAOJMIIAX, U HECIOXKHBIX MaTEMaTUUYECKUX
dbopmyIl, 9TO yNpoIaeT MpoOBEICHUE PACUETOB U JIOMYCKAET MPU 3TOM HE3HAYUTEIb-
HBII TIPOLICHT OIMIUOKHU PE3yIbTaTOB.
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['myOGuna u miomaas 30HbI BO3MOXKHOTO 3apakeHUsl IPU pa3pylieHuu (IoBpe-
KICHUN) €MKOCTEH, HaXOSAUIMXCS TOJI TaBJICHUEM, PACCUNUTHIBAIOTCS C Y4ETOM Ha-
JIO)KEHUS TIOJied KOHIIEHTPAIlMM OMacHOTO XWMHUYECKOTO BEIIECTBA, CO3aBa€MBbIX
MIEPBUYHBIM U BTOPUYHBIM 00JIaKaMH.

O1eHKa KOJIMYECTBA MOPAKEHHBIX MPOU3BOJUTCS MCXOMAS U3 CPETHECYTOUHOTO
MecTa npeObIBaHUs JIFOCH (B MPOU3BOJACTBEHHBIX, JKUIIBIX U OOIIECTBEHHBIX 3IaHUIX,
HaXOJIAIIUXCS OTKPHITO HA MECTHOCTH U B TPAHCIIOPTE), a TAKXKE C YYETOM HCIIOJIH30-
BaHMS TaOEIbHBIX CPEACTB MHANBUYAIBHON 3aIIUTHI M 3aIIUTHBIX COOPY>KEHUH.

[Ipu 3a61aroBpeMEHHOM NPOTHO3UPOBAHUHU MACIITA0OB 3apa’kKeHUS B CiIyyae
MIPOM3BOJICTBCHHBIX aBapHWii B KAYECTBE MCXOJHBIX JaHHBIX PEKOMEHIYETCS MPUHU-
MaTh: 3a BeauunHy BeiOpoca AXOB — ero xoim4ecTBO B OJJHOW MAaKCUMAJIBLHOU €M-
KOCTU (T€XHOJIOTHYECKOM, CKJIaJCKON, TPAHCIOPTHOM); METEOYCIOBUS — WHBEPCHUSI,
CKOPOCTB IIPU3EMHOT0 BeTpa 1-2 M/c, Temieparypa okpyxaroriero Bozayxa +20 °C.

[Ipu nporHoze macmTaboOB 3apa)keHus MO (PakTy aBapuM HCHOJIB3YIOTCS pe-
aJIbHBIC UCXOJIHBIE JJaHHBIE.

[Tpu mporHo3upoOBaHUY MPUMEHSIOTCS CICAYIOIIUE JOMYIIECHUS :

— eMKOCTb, conepxkainas AXOB, pa3pyiiaeTcst MOJIHOCTBIO;

— tonmuHa cios kuakoctu 1ist AXOB, paznusiielics cBOOOAHO Ha TMOJCTH-
JaloNIeN MOBEPXHOCTH, TpUHUMaeTcst paBHoi 0,05 M 1o Bcel miomaau pas3inga;

— nipu iposuBe AXOB B o/10H Wiy 00BaIOBKY TOJIIIUHA CIOST KUAKOCTH (/1)
MIPUHUMACTCS PaBHOM

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

— JUISl €MKOCTEH, PacIoIOKEHHBIX TPYIIION ¢ OJHUM TOJJI0HOM (B OZHOM 00-

BaJIOBKE), TOJIIIUHA CJIOS KUIKOCTH MMPUHUMAETCS PaBHOM

h:&) (3)
F-d

rae O — konuuecTBO paznusiierocss AXOB, 1; F — niomaas pa3iusa, M2; d — mIoT-
HocTh AXOB, /M.

— MpeleNibHOe BpeMsl MpeObIBaHUS JIIOJACH B 30HE 3apakKCHUS M TMPOIOJIKH-
TEJTBHOCTh COXPAaHEHMS] HEU3MEHHBIMH METEOPOJIOTHYECKUX YCIOBHM (CTENEHb BEp-
TUKaIbHOUN ycToWunBocTH Bo3nyxa (CBYB), nanmpaBieHue u CKOpoCTh BETpa, TEM-
nepaTypa BO3Jlyxa) COCTaBJsIeT He OoJiee YeThIpeX 4acoB. [lo ucTeyeHnn ykazaHHOTO
BPEMEHHU METEOPOJIOTHIECKast 00CTAHOBKA YTOUHSIETCHI.

4.2. Tepmunwvt u onpedenenus
[Ton pa3pyilieHueM XMMHUYECKH ONMACHOTO0 00bEKTA CIIeAYyeT MOHUMATh €ro CO-

CTOSAHHC IIOCJIC KaTaCTPO(i)BI WIM CTUXMHUHOIO 6CI[CTBI/IH, IMPUBCAICTO K MOJTHOM pas-
repmMeTusaniun BCEX CMKOCTCﬁ, cocpKaunx aBapI/II\/'IHO XHUMHNYCCKHU OITaCHBIC BCIICCTBA.
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IlepBuuHoe 00/jaKk0 — 00JaKO 3apaXKEHHOTO BO3IyXa, oOpa3yrolieecs B pe-
3yJbTaTe MrHOBEHHOTO (1-3 MHH) mepexojia B aTMocdepy Bcero ooObemMa MM 4acTH
COJICP)KMMOT0 €MKOCTH C ONTACHBIM XHMHYCCKUM BEIIECTBOM TIPH €€ Pa3pyIICHHH.

Bropuunoe 00/1aKk0 — 00J1aK0 3apaXCHHOTO BO3/yXa, 00pa3yrolieecst B pe3yib-
TaTe UCHAPEHUS C TIOACTHUIIAIOIICH TOBEPXHOCTH PA3IUBIICHCS STOBUTOM YKHIKOCTH.

HNuBepcusi — cOCTOSTHUE MTPU3EMHOTO CJIOS BO3AyXa, P KOTOPOM TeMIIEpaTy-
pa HIKHETO CJIOS MEHBIIIE TEMIIEPATyPhl BEPXHETO €105 (YCTOHYMBOE COCTOSIHHE aT-
Mocdepsr).

M3oTepMusi — COCTOSTHUE MTPU3EMHOTO CIIOSI BO3AyXa, IIPH KOTOPOM TeMIlepaTypa
HUYKHETO U BEPXHETO CJI0EB OJIMHAKOBBI (0€3pa3IMyHOEe COCTOSIHIE aTMOC(EpHhI).

KoHBekumsi — COCTOSIHHE MPU3EMHOTO CJIOS BO3yXa, IPH KOTOPOM TeMIIepa-
Typa HIDKHETO CJI0S BO3yXa BBINIE TEMIIEPATYPhl BEPXHETO CJI0S (HEYCTOWYHUBOE CO-
cTositHue aTMocdepsl).

IToporoBasi Tokcom03a — WHTASIITUOHHAS TOKCOZ03a, BBHI3BIBAIOIIAS HAYaJIb-
HBIC CHMIITOMBI TIOPAKCHUSI.

Inomaas 30HBI BO3MOKHOIO 3apaKeHHsl — IJIOMAb TCPPUTOPUH, B TIpPEIIe-
JaxX KOTOpPOH IOj] BO3JCHCTBHEM HW3MCHCHHMS HAIPABICHUS BETpPa MOXKET IepeMe-
IaThbCsl 00J1aKO 3apayKEHHOTO BO3yXa.

Ilnomaas 30HbI (PAKTHYECKOTO 3apaKeHHsl — IUIOMIAIb TEPPUTOPHH, TPH-
3eMHBII CIIOW BO3yXa Ha KOTOPOW 3apakeH Mmapamu (a’3po30JieM) SOBHTOTO Bellle-
CTBa B OMACHBIX KOHIICHTPAIMAX JIJIS YKMU3HU WK 370POBBS JTFOCH.

4.3. Ouenxka macuimado8 3aparxceHus aeapuilHo XUMUYECKU ONACHbHIM
eeuecmeom

[Ipu onepaTUBHOM MPOTrHO3€ MACIITa0OB 3apa)K€HUSI HEMOCPEJCTBEHHO TOCIe
aBapuM JOJKHBI OpaTbCs KOHKPETHbIE JaHHBIE O KOJIMYECTBE BHIOPOIIEHHOIO (pas-
muBiierocsi) AXOB u peanbHble METEOYCIIOBHS, @ TAKXKE YUUTHIBATHCS pelibed MecT-
HOCTH. B ciyuyae pacnpocTpaHeHus: 3apa’kK€HHOI0 BO3/lyXa Ha 3aKPbITOM MECTHOCTH
riyOuHBI 30H 3apaxeHust [y (0Omas win dakTudeckas riryOuHa 30HbBI 3apayKeHUS) U
I'y (rmyOuHa 30HBI BO3MOKHOTO MOPaKEHHUsI) YMEHBIIIAIOTCS B 3 pasa.

Bpewms, Ha KOTOpoe MPOTrHO3UpPYETCs BO3MOXkHasi 0OOCTAaHOBKA IOCIE aBapuH,
MPUHUMAETCS, KaK MPaBUIIO, Yepe3 OJIMH Yac MOCIe aBapuu WM K MOMEHTY MoJAXo0/a
3apaKEHHOTO BO3/lyXa K 00BEKTY [6].

BblsiBrieHre XUMUYECKO 00CTAHOBKM METO0M MPOrHO3UPOBAHMS IPOU3BOIUTCS:

— JUIS CKAThIX Ta30B — TOJIBKO JJIsl IEPBUYHOTO O0JIaKa;

— mast xunkux AXOB, KATAIUX TP TEMITepaType BHIIIE OKPYKAIOMIEH cpebl
(tam = 20 0C) — TOJIBKO JIJISI BTOPUYHOT0 00JIaKa;

— JUISl CKMDKEHHBIX Ta30B (M30TEPMHUUECKOE XpaHEHUE KUIKOCTH) — IS Tep-
BUYHOT'O U BTOPUYHOT'O 00JIaKOB.

Onenka macmtaboB 3apaxenuss AXOB npu aBapuu npou3BOAUTCS B CIEAYIO-
el mocaea0BaTeNbHOCTH:
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1. Ilo popmyne (4) BeluncaseTcs 3kBUBasieHTHOE KoinuecTBo AXOB, mepe-
HIeiee B IEPBUYHOE O0IAKO:

O, =K Ky Ky-K;-0, (4)

rae (0, — skBuBajeHTHoe KoiandyecTBo AXOB B nepBuuHoM obnake, T; K| — K03(]-
¢bunureHT, 3aBucaIMi oT ycioBuid xpaneHuss AXOB (nns cxatbix razoB K = 1); K5 —
K03 (PULIMEHT, paBHBIA OTHOILIEHUIO TOPOr'OBOM TOKCO03bI XJIOpa K MOPOrOBOM TOK-
conoze AXOB (tabun. 3); K5 — koahPULMEHT, YYUTHIBAIOUIUN CTENEHb BEPTUKAIBHON
yctoiunBocTd Bo3ayxa (CBYB) u paBubiit 1 — g unsepeun; 0,23 — 11t ©30TEpMUH
u 0,08 — nns kouBekuuu; K7 — k03 PUIUEHT, yUUTHIBAIOIINUNA BIUSIHUE TEMIIEPATYPHI
BO3/lyXa Ha CKOPOCTh 00pa3oBaHus MEPBUUHOTO obJiaka (115 CKaThix razoB K; = 1);
Qo — KOMUYeCcTBO BbIOpOIIeHHOTO (pa3iuBiierocs) npu aBapuun AXOB, T.

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

Tabmuma 3

Bcenomorarenbable KOYQQHUIUEHTHI 715 OTIpeAeTIeHUS TIIyOHMHBI 30HbI 3apaKeHUS

HanmenoBanwue K7 115 TeMmeparypbl 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

MetuninamuH 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

CepoBonopo 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 UUCTUTEINE — IS IEPBUY-
HOTO, a B 3HAMEHATeJIe — JUIsl BTOPUYHOr0 00JIaKa.

IIpu aBapusix pe3epByapoOB CO CKATBIM Ira30M
Q,=d-V, (5)

rae d— miotHocts AXOB, T/M° (tabi. 12); Vy — 06beM pe3epByapa, M.
IIpu aBapusAx Ha ra3onpoBoae

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

rae n — coaepxxanue AXOB B razosoit dasze, %; V, — 00beM ceKIuu ra3onpoBoja
MEY/Iy ABTOMATHIECKIMHU OTCEKATCIISIMH, M .
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2. DxBuBanieHTHOE KosmuectBo AXOB, mepemeniiee BO BTOpUYHOE 00JIAKO,
BBIUMCIISIETCA KaK

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

b

rae O, — skBUBaJIeHTHOE KoimuectBo AXOB Bo BTopuuHOM obisake, T; K, — K03d-
bunmeHT, 3aBucmui oT ¢puzuko-xumudeckux cBorictB AXOB (cMm. Ta6n. 3); Ky —
KO3 (PUIMEHT, yUUTHIBAIOIIHMI 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
9 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 aBapun (7y;) —
ompexaensieTcss mo Tabd. 5 wiam mocie pacdera BpemeHH ucmapeHuidl (7e,) 1O
ypaBHeHUIO (8).

Bpems ucrapeHus — 3To IpoaoKUTeNbHOCTh nerictBust AXOB:

h-d

=, (8)
Kz'K4'K7

ucn

7%8 npul <T
K6 — aB aB HUCI1

708 npul >T
HUCII aB HUCII

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

HUCI

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

Tabnuua 5
3navyenne K¢ B 3aBUCHMOCTH OT BPEMEHH, TIPOILEIIIETO ITOCIIe 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 paspymieHus: XMMHUYECKA OMAcHOTO OOBEKTa pacueT HKBU-
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 OKpyXxarolyto cpeny HaumeHnoBanuii AXOB; O; — 3amacel  i-ro
AXOB Ha o6bexre, T; d; — wiotHocTh i-ro AXOB, /M’ (Tabm. 11).

3. Ilo Tabn. 6 onpenensiercs riiyouHa pacnpocTpanenus nepsuuHoro (I')) u
BropuuHoro (I';) obmako AXOB. OOuyto ryOuny (1aJbHOCTh) paclpOCTpaHEHUs
(I'y) 3apsikeHHOTr0 BO3/MyXa BRIUUCIAIOT 110 popmyre (10). DToT pacdeT ocyiiecTBIs-
€TCsI TOJIBKO NIl COKMIKEHHBIX Ta30B, 00pa3yIolIuX MpH aBapHH MEPBUYHOE U BTO-
pu4HOE 00JaKO:

Is=0"+05" (10)

rae ['s — obmas rmyOuHa pacnpocTpaHeHust obiaka 3apaxkenHoro AXOB Bo3ayxa, kw;
I'' — 6onbmee u3 3nauenuii I'y u I, km; I'"' — menbee u3 3navennii 'y u I, kM.

Tabmuma 6
['myOuHa 30HBI 3apaxKeHUsl, KM
CkopocThb OxBUBaJieHTHOE KoinuecTBo 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 1a01. 6
CkopocThb OxBUBaJieHTHOE KoinmdaecTBo 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. Obuas riybuHa pacnpocTpaHeHusl o0Jiaka 3apakeHHOro Bo3nyxa I’y cpas-
HUBAETCSI C BO3MOXXHBIM MpEIeTIbHBIM 3HAUCHUEM TITyOWHBI MEPEHOCa BO3MYIITHBIX
Mmacc (/7}), B KWJIOMETpax, OnpeaesieMbIM KaK

Ih=Tw Vi, (11)

rne T,; —BpeMsl OT Hadaja aBapuu, 9 ; V; — CKOPOCTh TepeHoca mepeaHero GppoH-
Ta 00Jlaka 3apa’keHHOro Bo3ayxa (Tad:i. 7).
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Tabmuma 7
CkopocTth mepeHoca nepeasero gpponra odnaka
3apaXKCHHOTO BO3/lyXa B 3aBUCUMOCTH OT CKOPOCTH BETpa, KM/4

CocrosiHue aTMOC(i)epbi CrOpocTs BeTpa, Mic

(cTreneHb BepTHKAIbHON

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 — — — — — —

CreneHu BepTHKalbHOHM ycToiuuBoctu Boznyxa (CBYB) npu pasnoit mo-
roje ompenenserca no Ttaoi. 8.

Tabnuna 8
CreneHp BepTHUKAIbHON YCTOMUMBOCTH BO3/1yXa
CkopocTb BeTpa, M/c

Horona Memnee 2 2-39 Boiee 4
Hous:
— SICHO, TIEpeMEHHasi 00JJaYHOCTh NH ns3 n3
— CIUIOIIHAs 00JaYHOCTh N3 N3 N3
Y1po:
— SICHO, IEpEMEHHasl 00JJaYHOCTb N3 (UH) N3 (UH) N3 (UH)
— CIUIOIIHAs 00Ja4YHOCTh N3 N3 N3
JeHsb:
— SICHO, IEpEMEHHasl 00JIaYHOCTh K (U3) n3 n3
— CIUIOIIHAs 00Ja4YHOCTh N3 N3 (UH) N3
Beuep:
— SICHO, IEpEMEHHasl 00JJaYHOCTh NH N3 (UH) n3
— CIUIOIIHAs 00Ja4YHOCTh N3 N3 N3

[Ipu MmeyaHuA:

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

2. Ilog TepMUHOM «yTpO» TIOHHMAETCS IEpUOJ] BPEMEHH B TEUEHHE JBYX YacOB IOCIE BOCXOJa
ConHIla; Hox TEPMUHOM «BE4ep» — B TEUEHHUE JBYX YacoB nocie 3axona ComnHua.

3. Ilepnon ot Bocxoxa mo 3axoga CoiHIA 3a BBIYETOM JIBYX YTPEHHUX YacOB — JICHb, a MEPUOA OT
3axona 10 Bocxona CoiHIIa 32 BBIYETOM JBYX BEUEPHUX YAaCOB — HOUb.

4. CxopocTh BeTpa W CTENEHb BEPTUKAIBHON YCTOMYMBOCTH BO3JyXa MPHHUMACTCS B pacdeTax Ha
MOMEHT aBapHu.

st razoo0Opa3zubix AXOB I's BBIYMCHSIOT JIMIIB JUIsl IEPBUYHOTO o0Jaka, a
JUTS KUJKUX — JIJIsI BTOPHYHOTO.

5. Beruucnsercs miomaabk 30H6I BO3MOxKHOTO 3apaxkeHuss AXOB (S;) o dop-
myiie (12) kak asst nepBUYHOIO, TaK U 71 BTOpUYHOTo objaka [1]:

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

BHHA yIJla CEKTOpa, B Npelesax KOTOPOro BO3MOXHO pPACHpPOCTpaHEHHE OOJiaka
AXOB ¢ 3agaHHO# JOCTOBEPHOCTHIO PR).

Bennunna ([)' 3aBHUCHUT OT HCCKOJBKUX (I)aKTOpOB, OCHOBHBIMHU N3 KOTOPLIX AB-
JIIOTCA MCTCOPOJOTUYUCCKUC U TOHOI’p&(I)H‘I@CKI/IC YCIIOBH:L. 3HaueHUsA (P’ oJIA pas-

JUYHON BEPTUKAJIBHON YCTOHYMBOCTH BO3JyXa B JIOBEPUTCIIHHOW BEPOSTHOCTH IPH-
BeIEHBI B Ta0JI. 9.

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

3Hauenue Pr
[Tapamerp CBYB 0.5 0.75 0.9
[IporHo3upoBanue pacnpoCTpaHEeHUs IEPBUYHOTO Misepens ) 15 20
o61axa AXOB N3oTepmust 12 20 25
Konsekums 15 25 30
[porao3upoBanue pactpocTpaneHus BropuaHoro | MiHBepcus 12 20 30
obnaka AXOB npu Bpemenu ucnapenuss AXOB | U3otepmust 15 25 40
oT2 110 64 Kongekius 20 35 50
[Iporao3upoBanue pacnpocTpaseHrst BTopudHoro | M3orepmus 22 37 52
nipu BpeMenu ucnapenus AXOB ot 6 no 12 4
[Iporao3upoBanue pacnpocTpaseHnst BTopudHoro | M3orepmus 30 50 70
npu BpeMenu ucnapenus AXOB ot 12 o 24 4

JloBepuTenbHas BEpOSTHOCTh Pr OTpa)kaeT xapakTep pellaeMbix 3aaad. Tak,
MIpU PEIIeHNU 3aJlaudl «yTIpo3bl» (B MHTEpECcax paHHEro MPEeAyNpekKICHUS U OMOBe-
IIIEHNS ) IOBEPUTEIJIbHAS BEPOSITHOCTH NMpuHUMaeTcs paBHoi 0,9. Eciu u3BecteH Bech
Habop ucxoHOM HH(popManuu 00 00bEeKTe B YCIOBHUSAX BbiOpoca, To P = 0,5. Bo
BCEX OCTaIbHBIX cinydasx Pr =0,75.

KpoMme Toro, npu onpeje/ieHuH 3HaYeHHs: ', JONOIHUTENLHO YUHTBIBAETCS
BpeMsl, 32 KOTOPOE OIICHUBAETCS 3HAUEHHUE yria cekTopa. JlaHHOoe BpeMsl OTOXIECTB-
nsietcst ¢ BpemeHneM ucnapenuss AXOB. [Ipu npeBbllieHUn BpeMeHU UCTIApeHUs Ha
24 4 0HO MPUHUMAETCS MOCTOSIHHBIM (paBHBIM 24 yaca), a TJIyOMHa pacipoCTpaHCHUS
obsaka AXOB B 3TOM ciydae OlleHMBAeTCsS Kak MaKCUMallbHasi CPETHECYTOYHAS.

6. Beruucnsercs miomaab 3086 GpakTrudeckoro 3apaxenus AXOB [2]:

Sp = Ks T’s - @' /60, (13)

rae Kg — k03¢ UIMeHT, KOTOPhIA 3aBUCUT OT CTENIEHU BEPTUKAIBLHON YCTOMYHMBOCTH
BO3AyXa U npuHumaercs paBHbiM 0,0814 — nnsa unBepcuu; 0,133 — nng uzorepmuu;
0,235 — i1 KOHBEKIMH [5].

7. BeraucnisieTcss BpeMs Mojaxoja o0jiaka 3apa)K€HHOT'0 BO3/lyXa K 3aJaHHOMY
O00BEKTY:
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t=— (14)

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

8. Hanecenue 30HBI BO3MOXKHOTO 3apa)K€HUs Ha KapTy (CXeMmy):

— OMPEJEIUTh MECTOIOJIOKEHUE UCTOUHUKA 3apaxeHus (Touka «0»);

— onpenenuTh HanpasiieHue pacupoctpaneHuss 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 oonaka AXOB Ha kaprax (cxemax) orpaHu-
YeHa OKPY>KHOCTBIO, MOJYOKPYKHOCTbIO WUJIM MEPUMETPOM CEKTOPa, UMEIOILIEro yr-
JOBBIE pa3Mepbl (O (puc. 2, a), paiuyC ¥ paBeH INIyOUHE 30HbI 3apaxkeHus ['y. Yrio-
BbIE pa3Mepbl CEeKTopa (30HbI) B 3aBUCHUMOCTH OT ckopoctu Berpa (Cy) mpuBe-
nensl B Tadn. 10.

Tabnuua 10
VYrioBsie pazMepbl 30HBI BO3MOKHOTO 3apakenuss AXOB
B 3aBUCHMOCTH OT CKOPOCTH BETpa
Cy, M/cC <0,5 0,6-1,0 1,1-2,0 >2.0
¢, TPaTyChI 360 180 90 45

ITpu ckopoctu BeTpa MeHbie 0,5 M/c 30Ha 3apakeHUs UMEET BUJI Kpyra. Tou-
Ka «0» COOTBETCTBYET MECTOIOJIOKEHNIO HCTOUHHKA U3JTydeHust; yroa ¢ = 360°; pa-
JMyC Kpyra » paBeH riyOuHe 30HBI 3apakeHus (cM. puc. 2, a). [Ipu ckopocTtu BeTpa
ot 0,5 1o 2 M/c yron @ = 180 °, 30Ha 3apaXkeHus TOKa3aHa Ha puc. 2, 6. [Ipy ckopo-
cTu BeTpa Gosee 2 M/c yron @ = 45 °; paamyc cexTopa 7 paBeH TIIyOMHE 30HbI; OHC-
CEKTpHCa CEKTOpa COBIAJAET C OChIO O0JIaKa U HaIlpaBiIeHUEM BeTpa (puc. 2, 8).

a 4] 8

Hamnpasnenune Betpa

Puc. 2. Cxema HaHeceHUs Ha KapTy 30H B3aUMHOT0 3apaxeHus ot odnaka AXOB
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IInmomanu palioHa aBapuil MU BO3MOKHOI'O PaCIpPOCTPAHEHHUsI NEPBUYHOIO U
BTOpUYHOTO 00s1ak0B AXOB npunsaTO 0003HAYaTh CIUIOLUIHON JIMHUEH CUHETO LIBETA.
Pamom ¢ ycloBHBIM 3HaKOM JelaeTcsl HAANMUCh CUHUM LIBETOM CO CBEIEHUSMH 00
AXOB, ero konnyecTBe U BpeMeHH aBapu. Ilnomans paiioHa aBapuu 3aKpalinBacT-
Cs )KEITHIM 1BeTOM [3].

9. BBILII/ICJIHIOTCSI BO3MOXHBIC O6H_II/IC HOTepI/I HACCJICHHUA B o4darc HOpa)KCHI/IH
AXOB [6]:

r r
P =S |—LAK + |1 - L~ |A'K']|, 15

rae P,— obmue moTepu HaceileHus B odare mnopaxkenus AXOB, uen.; ' — rmy-
OuHa pacnpocTpaHeHusi oOsaka, 3apaxxeHHoro AXOB, Bo3myxa B ropoue, Ku;
A, A" — cpeHsiA JIOTHOCTh HACEJICHUS B TOPOJIE€ U 3arOpOAHON 30HE COOTBETCTBEH-
HO, ‘{eJI/KMz; K, K' — 1oy He3alUILEHHOTO HACEJICHUSI B TOPOJE U 3arOPOJHOM 30HE
COOTBETCTBEHHO, BHIUHCIIEMBIC KaK

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

'
pOIIHOﬁ 30HC COOTBCTCTBCHHO, Ny, n,— AOJIX1 HACCIICHUSI, 00eCIIeYeHHOTO Y6C)KI/II_Ha-

MH, B TOPOJIE U 3arOPOJAHOM 30HE COOTBETCTBEHHO.

J1Jist oriepaTUBHBIX PacyeTOB MPUHUMAETCS, YTO CTPYKTYpa JIOJCKHUX IMOTEPh B
ouare nopaxxeHuss AXOB cocTaBur:

® 35 % — Ge3BO3BpATHbBIE MTOTEPH;

e 40 % — caHuTapHbIe MOTEPU TKEION M cpenHer QopM TsKeCTU (BBIXOJ
JIOAEH U3 CTPOsl HE MEHEE UeM Ha 2—3 Helelnu ¢ 00sA3aTeIbHON FOCIUTaIN3aluen );

e 25 % — caHUTapHbIE MOTEPU JIETKON (POPMBI TSHKECTH.

5. IPAKTHYECKAS PABOTA
«OneHka XMMHYEeCKOH O00CTAHOBKH»

[IpousBecTr OLIEHKY XMMUYECKOM OOCTAaHOBKHM B Cllydyae aBapuil B XpaHUIIU-
jax Win MOBPEeXJIEeHUM emKocTel, conepxammx AXOB, Ha XuMuyeckux o0beKTax
wu TpaHcnopre. OLeHKY Npou3BecTH Ui ciaydaeB BelOpoca AXOB B atmocdepy B
razoo0pa3HoM, IapoOOPa3HOM U a3pO30JbHOM COCTOSHUSAX [7].

B pe3ynbpraTe OIlEeHKM XMMHYECKOW OOCTAaHOBKM OMNpPENENUTh TTyOMHY 30HBI
3apaxxennss AXOB; miomane 30861 3apaxenns AXOB, BpeMs noaxoaa 3apakeHHOT0
BO3/lyXa K 00BEKTY; MPOJOLKUTENBHOCTh Nopaxartoiero aeiicteus AXOB, a taxxke
O’KHJIaeMble TIOTEPH HACEJICHUSI C YYETOM IIOTHOCTHU (KOJIMUECTBA) HACEJICHUS B 30HE
BO3MOKHOI'O XMMUYECKOTO 3apaXKEHUS U CTETIEHU €ro 3alUThI.

Hcxoanplie naHHbIe AJ1 pelIeHus 3a/a4 npecTaBieHbl B Ta0d. 11.

19



0¢

Tabmuma 11
Wcxonuble qaHHbIe IS pellIeHUs 3a1a4
Howmep Tun KonuuectBo | Xapaxrep Bricora Ob6nau- CkopocTtb Bpewms Ty Temneparypa | PaccrosHue
BapyaHTa AXOB AXOB, Qg pasznuBa MIOAJ0HA, M HOCTh BeTpa, M/C CYTOK, 4, MUH ’ Bo31yxa, °C X, kM
1 Xiop 50 1 2 np 2 5.30 4 20 9
2 AmmMmuak 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 Ui 1 SICHO 2 13.30 4 15 10
5 ®docreH 45 11| 1 CILI 1 7.30 5 35 13
6 CepoBo10pot 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 AmmMmuak 500 00B 2 CKILI 1 14.50 3 —-15 2
1o | Bomopox 60 1 1 SICHO 1 11.35 1 15 3
XJIOPUCTBIN
11 Mertunamux 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
XJIOPUCTHIN
14 | Memun 100 1 1 SICHO 2 17.30 3 30 5
XJIOPUCTBIN
15 ®docreH 75 11| 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
1o | 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 AmmMmuak 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 11| 2 CILI 1 3.30 1 35 1
24 Xiop 100 00B 2 np 5 5.50 1 -5 3

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




OcnoBHbie xapakTepuctTuku AXOB npuBenens! B Ta0a. 12 [8].

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

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
Metuin XJI0pUCTBIN 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 pe3ysbTaTOB, MOJYYEHHBIX CTYACHTAMH NPU OLIEHKE XUMHYECKOU
00CTaHOBKH, OCYLIECTBIIETCS IIPENOAABATENEM IIPU TOMOIIH 3JIEKTPOHHON BEPCHH.

Hacenenue, mpoxkuBatoiiee BOIM3M XUMUYECKOTo oObekra (XO), ycrnbliias
CUTHAJIbI omnoBeleHus o6 aBapusix ¢ BeiOpocom AXOB mno paguo (TeneBUIEHUIO)
WM TIOJIBUKHBIM T'POMKOT'OBOPSILIIUM CPEACTBAM, JOJIKHO HAJIE€Th MPOTUBOTa3bl, 3a-
KPBITh OKHa U (DOPTOUYKHU, OTKIIOUUTH 3JEKTPOHArpeBaTEIbHbIE U OBITOBBIE TPUOOPHI,
ra3 (moracuTh OrOHb B TeYax), OJIETh JETed, B3SITh TEIUIYIO OACKIY M MHUTAHHE
(TpexIHEBHBIN 3arac HEMOPTALIUXCS MPOIYKTOB), MPEAYNPEIUTh coceaei, ObICTpo,
HO 0€3 MaHUKU BBIMTH M3 KUJIOr0 MAacCHBA B YKa3aHHOM HANpaBJICHUU WIH B CTOPO-
HY, NIEPIEHANKYJISPHYIO K HallPaBJICHUIO BETPA, JKEJIaTE€IbHO Ha BO3BBILLIEHHBIHN, XO-
pOILIO MPOBETPUBAEMbIN Yy4aCTOK MECTHOCTU Ha paccTosiHUe He MeHee 1,5 kumomeTrpa
OT IpeAbIAYIIEro MecTa NpeObIBaHUA U OCTaThCS TaM [0 MOJY4YEHHUs JalbHEHIINX
pacnopsbkeHuil. B cimydae oTCyTCTBHUS MpOTHBOra3za HEOOXOAMMO MAKCUMAJIbHO ObI-
CTPO YHANUThCA U3 30HBI 3apakeHus. JJig 3alIMThl OpraHOB ABIXaHUS MOXHO HC-
MOJIb30BaTh MOAPYYHBIE CPEJICTBA U3 TKAaHU, CMOUYCHHBIE B BOJIE, @ TAK)KE MEXOBbBIE U
BaTHbIE YacTU OAeXKbl. ECM 3aKpbITh UMU OpPraHbl JIbIXaHUSI, CHUKACTCS KOJIUYECT-
BO BJIBIXa€MOT'0 T'a3a, a CJIEe0BATEIbHO, U TSKECTh IOPAKEHUSL.

[Ipu nBMXKEHUH HA 3apa’KEHHONW MECTHOCTH HEeO0XOJAMMO CTPOro codJIHIaTh
ciaeAyloIue NpaBuHiIa:

® JIBUraThCsl OBICTPO, HO HE OEKaTh U HE MOJHUMATD MbUIH;

® He MPUCIOHATHCS K 3[JaHUSIM U HE KacaTbCsl OKPYKAIOIINX MTPEIMETOB;

® He HACTYIAaTh Ha BCTPEYAIOUIMECS HA MYTH KAIUIM >KUJIKOCTU WJIM TTOPOIIKO-
oOpa3HbIe POCCHINN HEM3BECTHBIX BEIIECTB;

® HE CHUMATb CPEACTB MHAMBUAYATIBLHOMN 3aLIUTHI IO PACIIOPSKEHHUS;

e 1pu obHapyxeHuu kaneiab AXOB Ha koxe, onexze, 00yBU, CpEeJCTBAX UH-
OUBUYalbHOM 3alllUThl CHATh MX TaMIIOHOM M3 OyMaru, BETOIIM WM HOCOBBIM
IJIATKOM, a MOCJ€ IPOMBITh OOMIBHBIM KOJTMYECTBOM BOJIbI;
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® 110 BO3MOXHOCTH OKa3aTh HEOOXOJIUMYIO MOMOIIL MOCTPAJAABIIUM JIETSIM U
MIpeCTapebIM JIFOISM, HE CIIOCOOHBIM JBUTATHCS CAMOCTOSITEIBHO.

[Tocne BBIXOAA U3 30HBI 3aPAKECHUS HYKHO MPOUTH CaHUTApHYIO O00paboOTKYy.
[TonyunBIIKe 3HAYUTENBHBIC MMOpakeHUs (MpPU3HAKAMU YETO SBJSIOTCS Kallelb,
TOIITHOTA U JP.) TOJHKHBI OOPATUTHCS B MEIUIIMHCKUE YUPEKACHUS JIJIsl ONIPEIeICHUs
CTEIEHHU MOPAXEHUS U MPOBEACHUS MTPOPUITAKTHIECCKUX U JICYCOHBIX MEPOTTPUSITHH.

OO0 ycTpaHEHUH OMACHOCTH XUMHUYECKOTO MOPaKEHUsI U O TOPAJKE JalbHEeH-
UX JACHCTBUM HACEJIeHHE W3BENIaeTCs IMTa00M IpakJIaHCKOW OOOPOHBI MU CITYXK-
6amu MUC, opranamu muiunuu. Bo Bcex ciaydasx BXOJl B KHIIbIE TTOMENIEHUS U
MPOU3BOACTBEHHBIC 3/1aHUSA, MOABAJIBI M JAPYrU€ MOMEIICHUS Pa3pelIaeTcs TOJIBKO
MOCJie KOHTPOJIbHOM MpoBepku coqiepkanuss AXOB B Bo31yxe MOMEIIEHUM.

6. IPUMEPBI PEILIEHUS TUIIOBbBIX 3AJIAY
O MPOTHO3UPOBAHNIO XUMHWYECKONH OBCTAHOBKH

3agaua 1. Onpenenuth r1youny pacnpoctpanenuss AXOB npu aBapuu Ha
XUMHYECKU OMACHOM OOBEKTE MpHU CIHEAYIONIMX MUCXOAHBIX NaHHbIX: T AXOB —
xJiop; konuyectBo AXOB Q) = 96 1; ycnoBus xpanenuss AXOB — xKuakocTs moj
JaBJeHUEM; BbICOTa 0OBanoBaHuss H = 2 M; METE€OYCJIOBUS: U30TEPMHUsI; TEMIIEpATY-

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

1. BBIUMCANTD SKBHBAJICHTHOE KOJMYECTBO XJIOpa, MEpeIle/Iiee B MEPBUUHOE
Y BTOpUYHOE O0JaKa:

a) BBIUYUCIIUTH SKBUBAJIIEHTHOE KOJUYECTBO XJIOpa, MepelIe/iee B MepBUIHOE 00-
naxo, o ¢popmyie (4), BOCIOIL30BABIIMCH Ta0JI. 3 U MOSICHEHUSIMU K YpaBHEHUIO (4):

Qal = RI'R?)'RS'R,TQO = 0,1810,230,896 = 3,18 T,

0) BBIYUCIIMTH YKBHBAJICHTHOE KOJUYECTBO XJIOPA, MEPEIISAIIee BO BTOPUIHOE
obiako, mo popmyne (7), BOCIIOJIH30BaBIIUCH Ta0. 3, 4 1 12 U MOSICHEHUSIMH K HUM:

K, =Tos =4%% =3,03;
00 =(1-K) [ K5 Ky Ks - Koo K) - 5
96

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

2. Tlo Ta6n. 3 onpenenuTs TIIYOUHY paclpOCTPaHCHHS TIEPBUYHOTO U BTOPHUY-
Horo o6akoB AXOB.

B nanHOM ciygae 11t CKOPOCTH BETpa B MPU3EMHOM cjioe 2 M/C TJIyOuHa pac-
npoctpanenus: nepsuunoro (I') u Bropuunoro o6aakoB (I'”) AXOB coctaBuT coOT-
BETCTBEHHO 5,53 kM 1 3,14 kM.
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3. OOmas riayOuHa pacrpocTpaHeHusi obyiaka Bosayxa (I'y), 3apakeHHOTO
AXOB, Boruucasiercs o gopmysie (10):

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

4. TlpenenbHO BO3MOXKHOE 3HAUEHHUE TITyOUHBI IepeHoca Bo3ayIIHbIX 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 ¢GpoHTa obs1aka Bo3ayxa, 3apaxkeHHoro AXOB, V; = 12 km/4 (cm. Tabmn. 7). Tak
kak ['y < T, oOmas rimy6una pacnpoctpaneHus 3apaxxenHoro AXOB Bo3ayxa cocTa-
But I' =7,1 xm.

5. Omnpenenuts npoaoipkuTenabHOCTh nerictBus AXOB (Bpems ucnapenus
T'yen) TIO ypaBHEHUIO (8).

6. Onpenenuth (paccuutath) 30HBI Bo3MokHOTO (I') 1 obmiero (I'y) 3arps3uHe-
Hug o ypaBHeHusim (12) u (13).

3amaua 2. B pesynbTaTe aBapu Ha XUMHUYECKH OMACHOM OOBEKTE MPOU30IIIEIT
BeIOpoc AXOB. Onpenenuts BpeMs noaxoaa obiyaka 3apaxkenHoro AXOB Bo3nyxa
K HaCEeJICHHBIM ITyHKTaM MPHU CICTYIOMNUX UCXOAHBIX JaHHBIX:

* paccTosiHUsS OT McTOYHUKa BeiIOpoca AXOB 10 HacelneHHBIX 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 ompenensercs CKOPOCTb IEepeHOca mepeaHero (ppoHra obsaxa
3apaxkeHHOro AXOB Bo3ayxa, 3aBucsIIas OT CKOPOCTH BETPA U CTENIEHU BEPTUKAIIb-
HOM ycToitunBocTH Bo3ayxa: V = 12 km/u.

2. [lo dhopmyne (14) BeIUUCISAIOT BpeMs 10/1X0/1a 00JaKka 3apaKeHHOTO BO3/Y-
Xa K KQKJIOMY HaceJIeHHOMY NyHKTy: £, =0,174; #,=0,524; t=1 u.

3amaya 3. Ha xumuuecku omnacHoM 0O0BEKTE MpOoHu3olIea BhIOpoCc (ocreHa.
OrnpenenuTh OXKUJaeMble 00IIKME MOTEPU HACEICHHUS M UX CTPYKTYPY IMPHU CIEAYIO-
IITUX UCXOJHBIX JIAHHBIX:

e rIyOMHA pacrnpocTpaHeHUsl o0jaka 3apaxeHHoro Bo3ayxa [y = 12 km, B
TOM 4Huciie B ropoge It =35 xm;

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

e CpejHsIs INIOTHOCTH HACENCHHS B ropoae A =2 800 den./kM’; B 3arOPOIHOM
3oHe — A'=140 ‘ICJI./KMz;

e 00ECIIEUeHHOCTh HACEJICHHs MPOTUBOra3aMu: B ropojae — n; = 60 %; B 3a-

!
ropoaHou 308e — n, = 50 %:;
1 )
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e 00ecreueHHOCTh HacelaeHus: yoexumiamu: B ropoge — n, = 10 %; B 3aro-

!
ponHou 30He — 1, =0 %.
Pewenue

1. BUuCIUTh 100 HE3AUTUIIIEHHOTO HaceneHus 1o hopmynam (16) u (17):
a) B ropone: K=1-n—n,=1-0,6-0,1=0,3;
0) B 3aropoaHoil 3o0ue: K'=1-— nl - n2 =1-0,5-0,=0.,5.

2. BbUHCIUTH BO3MOXKHBIE OOIIWE MOTEPH HACCIICHHS B OdYare IMOPaKCHHUSI
AXOB o dhopmyne (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 yenn.

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

e o o W

7. KOHTPOJIBHBIE BOIIPOCHI

1. Yrto takoe AXOB?

2. TlpuBenure kiaccUpUKAIUIO OMACHBIX XUMHUYECKHX BEIIECTB IO CTEIEHHU
BO3JEHCTBUA UX HA OPTaHU3M YEJIOBEKa.

3. YTo Takoe TOKCUMYHOCTh U MHAEKC TOKCuYHOCTH AXOB?

4. TlepeuncinTe OCHOBHBIE XapakTepUCTUKU TokcuuHOCcTH AXOB u naiite um
OnpeAeIeHUE, HA30BUTE €IMHULIBI N3MEPEHUS TOKCO03.

5. Oxapaktepusyite crocoosl xpaHeHus AXOB Ha omacHBIX XWMHUYECKHX
MPEATPUATHUSX.

6. HazoBuTe OCHOBHBIE MapaMeTPhl 30HBI XUMHUYECKOTO MOPAXKEHUS U TOSICHU-
T€ UX CYIIHOCTD.

7. Yto Takoe mepBUYHOE U BTOPUYHOE 00JIaKa 3apaKEHHOI0 Bo3ayxa?

8. TlosicHuTe B 4e€M CYIIHOCTh UHBEPCHUM, KOHBEPCUU U U30TEPMUHU.

9. HazoBute HEOOXOIMMBIE MCXOAHBIC JaHHBIE JJIS OIEHKH MacIITaboB 3apa-
xenus AXOB.

10. OxapakTepusyuTe MoCae0BaTEIbHOCTh BBIIIOJHEHUS! PACUETOB IIPU OLICHKE
MacmTaboB 3apaxxkenus AXOB npu aBapusix.

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