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BBEAEHMWUE

JI1a TylneHHs noXapoB OOBEMHBIM CIIOCOOOM MPHMEHS-
IOTCA HHAMBHAYyAJIBHBIE BEHIECTBA HJIH CMECH, KOTOpbIE MOIYT
pacnpeneiaTbcd B atMocdepe 3amuImaemMoro obneMa (romMeue-
HHS, TPIOMA, OTCEKA ¥ T. JI.) ¥ CO3AaBATh B KAXKJAOM €ro dJI€MECH-
T€ OTHETYHIAIYI0O KOHHEHTpanuio. M3 U3BECTHBEIX CpeaCTB TY-
IIEHUS 3ToM crnocoObHOCTRIO 00agaroT IIaBHEIM 00pa3oM raso-
BBl Orserymane BemecrBa (razoeie OTB, ormerymarue
ra3el) H TBEpAOQda3Hple a’pO30JIH, NOITyYaeMbI€ IIpH cpabaThl-
BaHHH I'€HEpaToOpoB OorHerymainero aj’po3ons (I OA).

Hapsany ¢ ornerymaied cnoCoOHOCTBIO BaXKHEHINEH Xa-
PAKTEPUCTHKOM OTHETYIIAIMMUX Tra30B H a’po30JieH CUUTACTCH
TOKCHYHOCTh (CTENEHb XMMHYECKOH BPENHOCTH), HJIIHM B Oolee
IIIMPOKOM IPEACTARJIEHHH — TOKCHYECKasi ONMaCHOCTD, 3aBHCALIIAA
B YCJIOBHAX MOXAPOTYIICHHA OT PH3UKO-XUMUYECKUX CBOWCTB H
OHOJIOTHYECKOH AKTHUBHOCTH IIPHMCHSIEMBIX BEILUECTB, HX KOJIH-
4YECTBa, BPEMEHH KOHTAKTa C IUTAMEHEM WJIH HarpeTbIMH IOBEPX-
HOCTAMH, TIPOJOJIKHTEIBHOCTH BO3ACHCTBHS Ha OHMOOOBEKT
H apyrux ¢axropoB. CamM0 BO3ZIEHCTBHE OrHETYIUAUIHMX BEIIECCTB
Ha YeJIOBEKA B 3THX YCJIOBHSX CIICAYET PaCCMATPHBATD NMPEXIE BCE-
No KaKk 3KCTPEMAIbHOE, KaK XapaKTEpHBIM I8 aBApUHMHONH CHTY-
Al BHE3AITHBbIA, HTHTCHCHBHLIH H KPAaTKOBPEMEHHBIH XHMHYCCKHH
yaap. Ilonyynts vHpoOpMaiio O OMOJIOTHYECKHX IIOCIICCTBHNX
TaKOro yJ1apa, OLEHHTh €r0 ONAaCHOCTH JUIA XH3HHM U 3[JOPOBbA Ye-
JIOBEKA — BOXHAA 33/1a4a ITPOPHIAKTHICCKOH TOKCHKOJIOTHH.

[ 'a30BBI€ OrHeTyIIAlHE BELICCTBA H NEHEPATOPhl OTHETY-
lamero a’po3ois nomiexar B Poccuiickoin Penepannu o6s3a-
TeNbHOH ceprtudukanud. KoHTpoms KkadecrBa ra3oserx OTB
H ['OA ocymecTBisercs B COOTBETCTBHM ¢ HopMamu nmoxxapHoit
6esonacHoctu (HIIb 51-96 u HIIb 60-97), B xOTOpPBIX H3NTOXeE-
HEl OOIIHE TeXHH4YeCKHEe TpeOOBaHHSA K 3THM BHJAM IOXAPHO-
TEXHHYECKOH NPOAYKIHH, IOKA3aTE/TH, ONpeAeseMbIe IPH HC-
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NBITAHUAX, METOAbl HCIHTAHHHA, HEKOTOphle TpeboBaHHs Oe3-
ONIaCHOCTH M OXpaHHI OKpyXxaromei cpeasl. OqHako HH yKa3aH-
HeIMH HopMamu noxapHoi 6€30nacHOCTH, HH JIPYTHMH HOPMa-
TUBHBIMH JOKYMEHTaMHM HE€ PpErjJaMEHTHPYIOTCS II0Ka3aTelH
TOKCHYECKOH OIIaCHOCTH OrHeTYIIAalHX ra30oB H a3po30Jiei
B YCJIOBHAX IPHMEHEHHSA, METOABI HX ONpEACNICHUS H KPHTEPHH
OLICHKH. /IpyruMH cioBaMHu, BHE cephbl ACHCTBHI HOPMAaTHB-
HBIX JOKYMEHTOB OCTaeTCS TOKCHKOJIOTHYECKHH KOHTPOJIb Ka-
4YeCTBa OTHETYIWIAIHUX BELIECTB, XOTA OH M IIPH3HAETCSA OJHUM
U3 HauboJiee BAXKHBIX.

B 1996-2002 rr. B Cankr-IlerepObyprckom ¢punnane OI'Y
BHHHNIIO MYC Poccun ObLIH 1IpOBEACHBI LEICHANIPABICHHBIE
HCCJIENOBAHHA II0 pa3pabOTKE METOAOB OLEHKH TOKCHYECKOH
ONaCHOCTH Tra30BbLIX OTHETYIIAIUX BELIECTB B YCJIOBHAX IIPH-
MEHECHHS H OTHETYHIAIUX adpO30JieH, NojydyaeMbIX NpH cpaba-
ThIBAHUHM TEHEPATOPOB OTHETYIIAWIETO adpo3ojs. [Iporpamma
HCCJECAOBAaHHHM BKJIIOYAJIAa 3TAIbl HAYYHOro ODOCHOBAHUSA, TEX-
HAYECKOr0 pEIIeHHS M NPOBEPKH METOAHYCCKHX IOJIOXKECHHU
[IPH HCIBITAHHAX MOJACJIEH H pealbHO CYIIECTBYIOIIHX CPEACTB
00BEMHOr0 noXapoTymenus. PaGoTsl BRHINONHAIHCH HOPH Yda-
cTHd CeBepo-3anagHoro Hay4YHoro LUE€HTpa I'HrHEHbl H 00IIEeCT-
BEHHOI'O 310pOBb MHHHCTEPCTBA 3[ipaBooXpaHeHus Poccun.

B npoeneHHBIX HCCIEAOBaHUAX ObUM OonpoGoOBaHbI H pe-
KOMEHAOBAHb! K MPHMECHECHHMIO IBE METOOHYECKHE pa3paboTKH.
OnHa H3 HUX NpeaHa3Ha4YeHa 11 YCTAHOBJIEHHS CTENIEHH OIacHO-
CTH ra30BbIX OTHETYIIALHX BEIIECTB B YCJIOBHAX OOBLEMHOIO IIO-
XApOTYIIEHHA, Apyras — VIS OLEHKH TOKCHKOJIOTHYECKOH O€3-
OIIaCHOCTH IN'€éHEpaTopoB OrHETyIaigero aspo3ons. COOTBETCTBHE
pa3paboTOK CAHHTAPHOMY 3aKOHOAATEJILCTBY MOATBEPKIACHO HX
cornacoBaHueM JlenapramMmeHTOM roccananuadamopa M3 Poccun.

[IpennaraeMoe METOOHYECKOE NOCOOHE BKIIOYAET BCE OC-

HOBHBIE ITOJIOXKEHHS YyKa3aHHEIX pa3spaboTOK ¢ HeoOXOaHMOH
IUIS HX OCBOCHHSA ACTaIH3ALHECH.
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1. OLIEHKA OMACHOCTH
TOKCUYECKOrO BO3AEACTBMS FA30BbIX
OTHETYLUAWUX BEWECTB B YCNOBUSX NPUMEHEHUS

1.1. ObocHoBanne HeoOxoaUMOCTH
npoBeAeHUA UCMbITaHUU razoBbix OTB

J1d pOTHUBOIIOKAPHOH 3ALUMTHl BBIYHCIIHTEIBLHBIX I[EH-
TPOB K TeJIC€QOHHBIX Y3JI0B, OMOIHOTEK H MY3€€B, CYAOB BO3-
OYIIHOTO H MOPCKOI'O TPaHCIIOpTa, BOCHHOH TEXHUKH H JAPYrHX
0OBEKTOB HEPEIAKO HCHOJB3YIOTCH YCTAHOBKH ra3oBOro I10Xa-
poTymieHus. K JOCTOMHCTBAM ra3oBOro MOXapoTYIICHHS OTHO-
CAT MHUHHMAJIBHBIHA ylIIepO NPH BO3JAEHCTBHH HA 3alUMIIAEMBIC
MaTepHaIbl H 00OpPYyIOBaHHUE, ONEPATHBHOCTL HCIIOJIb30BaHHA,
BO3MOXHOCTE JUIMTECIBHOM 3KCIUIyaTalldd YCTAHOBOK B aBTOMA-
THYECKOM peXUME U Apyrue. [1o 06beMy npuMeHeHHs YCTAHOB-
K¥ ra3oBOI'0 NMOXAPOTYIICHUA CTOAT HA TPEThEM MecTe (TOCHe
BOJSIHBIX M INE€HHBIX) H COCTABJIAIOT IPHMEPHO MNATYHO 4YacCTh
OT OOUIEro KOJH4YECTBA HCHONL3YEMBIX B POCCHHM YCTaHOBOK
[10KAPOTYLICHHS.

YCTaHOBKM ra3oBOIc [OXKApPOTYIMICHHUS MNpPCAHA3HAYCHD]
1A XxpaHeHusa rasoBelx OTB H, npH HE0OOXOOMMOCTH, BhITyCKa
MX B 3allMIIACMBIA OOBEM € HENBLIO CO3aHUA B HEM CPEbI,
He ToqepxuBaroieii ropeane. Ilpu aTtom peannsyercs oobeM-
HBIA HJIH JIOKAJIbHO-00BEMHBIN CNIOCO0 TYIICHHKA.

[To mexann3my tymenus rasosbie OTB nonpasaensior
Ha UHCPTHbIC pa30aBUTENM, CYIIECTBEHHO CHHIKAIOIME COREP-
KaHHEe KHCJIOpoda B 3alllHIIaeMOM 00bEME, H HHTHOMTOPHI I'o-
PECHMS, OKa3biBAIOUIME TOPMO3AUIECE BIMAHUEC HA XUMHUYESCKHE
peakuHy B mjaaMecHH. K nepBbIM OTHOCAT OHOKCHJA YrJjiepojaa,
a30T, apPrOH, CMECH U3 HHX, KO BTOPHIM — ranoreHCcoacpxKauiue
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YTJIEBOAOPOABI, OOnaparoinmue, Kak HM3BECTHO, HaAHOOMbLUEH
OrHETYyIIAIeH CrIOCOOHOCThIO (TOBApHOE HAHMEHOBaHHE B Poc-
CHH — XJIAJIOHBbI, MEXXIYHAPOJHOE — FAJIOHBI).

Jlo cepenunnl 80-x ronoB XX Beka npu 0OHEMHOM IT0XKa-
POTYLICHHH INPHMEHSJIIUCh B OCHOBHOM JHOKCHJ Yriepoza
(yraexuciaora CO;), xnagon 13B1 (CF3Br), xnmazon 114B2
(C2F4Br,), xnagon 12B1 (CF,CIBr). Bmecre ¢ Tem B CCCP Ob1
JOCTHTHYT CYIIECTBEHHBIM IpOrpecc B pa3paboTKe KOMOMHHPO-
BaHHEIX COCTABOB, BKJIIOYAIOINMX XJIAAOHEI H APYrHE ra3oBBI€

OTHETYIIAIHXE BEIIECTBA.
Oco3HaHue HEOOXOOWMOCTH OXpaHbl O30HOBOTO CJIOA

B aTMOc(epe 3eM/IH H NIPHHATHIE B CBA3H C 3THM MHPOBBIM CO00-
IIECTBOM PEUICHHUS O MPEKpAICHUH MPOHM3BOJACTBA 030HOPA3pY-
IDAFOIMX BELIECTB, B TOM 4Mmcie xinaaoHoB 13B1, 114B2, 12B1,
MOCTYXHIIM TOYKOM K M3BICKAHHIO HOBBIX, 3KOJIOrHYECKH YHC-
THIX OTHETYIUAIu¥X CpeAcTB. I1o pe3ynpTaTaM H3BICKAHHA CAHK-
IJHOHUPOBAHO IIPHMEHEHHE B CTALIHOHAPHBIX CHCTEMAX ra3oBOI0
[I0XKapOTYyIUCHUsA AHOKCHAA YTJIEpOoja, psAa XJIaJOHOB HOBOIC
MOKOJICHHUSA, 3Jiera3a, HHEPTHBIX ra3oB U COCTABOB H3 HHX.
[Ipon3BOACTBO MHOTHX H3 OrHETYLIAIUX I'a30B YK€ HaJIAXEHO
Ha npeanpuaTusx Poccun.

M3 oTMeyeHHBIX BHIIE MOXAPOTYIIAIMX areHTOB HaHMEHb-
[11af CTEMEHb XHUMHYECKOH OINACHOCTH CBOHCTBCHHA HHCPTHBIM
razaMm: a3oty (N;), aprony (Ar), KoOMOHHAIUAM IIOA Ha3BAHHAMH
aproHaT (N2 + Ar B paBHBIX OOBEMHBIX YacCTAX) H HHEpreH
(N,+ Ar+CO; B cooTHOmEeHHH 06beMHBIX 4acTei 52:40:8).
X OTHOCSHT K 3KOJIOTHYECKH HYHCTBHIM BEIIECTBAM, MPAKTHYECKH
HETOKCHYHBEIM H HE NOJABEPXEHHBIM B YCJIOBHSX II0Xapa Tep-
MHYECKOMY Pa3IOKEHHIO. JTH NPEUMYILUECTBa HHEPTHRIX ra3oB
He ABJIAIOTCA, OJIHAKO, rapaHTHEH 0€301MaCHOCTH HX IPHMECHEHHA.



Kak noapotyianme cpeacTBa, HHEPTHbBIE ra3nl 3¢ Qek-
TUBHBI B KOHUEHTpAUHUAX, 00eCIIeYHBAIOIIIHX CHHXKEHHAE COIEP-

aHHE KHCIOPOAa B 3aMKHYTOM npocTpalHcTBe A0 14—-10 % 00.
[Ipy npOrHo3HpoOBaHHH TAaKOro yYpOBHA HENOCTaTKa KHCIOpOJAa
B rasoBO#l Cpelie AOJKHA IpexXycMaTpHBaThCs OBICTpas 3BaKy-
anus MoAcH, He HMEIOMUX JBIXATEJBHBIX anmaparoB. Upe3Mep-
Has 3a7ICPXKKa IBaKyal[Md MOXET 00YyCIOBIMBATH OCTPOE M'MIIOK-
CHYECKOE BO3JCHCTBHE HA OPraHH3M 4YE€JIOBEKa C IOTEePEH CIIO-
COOHOCTH INOKHMHYTE ONAacCHyw 30HY. Kpome TOro, monarator,
YTO AOBOJIBHO IPOXO/DKUTEIBHOE CYLIECTBOBAHHE Fa30BOH Cp- -
Ibl ¢ NOHVWKECHHBIM COJEPKAHNEM KHCIOPOAA MOXET IIPHBECTH
B HEKOTOPBIX ClIy4asxX K 0Opa3soBaHHIO NOBHIIIIEHHBIX KOJIHYECTB
okcuaa yriaepojaa (CO) — BBICOKOTOKCHYHOTO NMPOAYKTA HETOJ-
HOrO CrOpaHus BEIUECTB H MaTEpPHAIIOB.

AHANIOTHYHAs CHTYyallUsi BO3BMOXKHA IIPH NIPUMEHEHUH IS
OOBEMHOIO MOXapoTYIIeHHA AUOKCcHAa yriepoaa (CO,), orxue-
TyHIalee ZEHCTBHE KOTOPOIr0 TAKXKE BO MHOI'OM CBSI3aHO C pas-
OaB/JIEHHEM Tra3oBO3AYIUHON cpeabl B 3alllHIIAcMOM OOBEMeE
H CHHDKEHHEM B HEH KOHUEHTpaluH KHCIopoaa. Ho B ornnume
OT HHepTHEIX razoB CO, obnamacr BhIpaXXECHHBIM OHOJIOrHYe-

CKUM geficTBHeM. B KoHueHTpauusax 2—-5 % 06. OH oka3pIBaeT
CHJIBHOE BO30yxaaromee ACHCTBHE HA NBIXATEIbHYIO CHCTEMY,
a B 00jiee BBICOKHMX KOHLECHTPAUHMAX BbI3BIBACT Yy JIOJAEH OTpaB-
JEHUS pa3IHYHOH CTEIEHH THXKECTH. OrHeTylnaiue KOHIEH-
TpallMH AHOKCHAA yriepona (2540 % 06.) B 2—-3 pa3a npeBbl-
IIAIOT CMEPTENBHYIO IPH KPATKOBPEMEHHOM BO3ACHCTBHH.
KpoMme HHepTHRIX ra3oB K HETOKCHYHbIM rasoseiM OTB
OTHOCAT IrekcapTopu cepbl, Wi 3nera3s (SFg). YerbipexyacoBas
3aTpaBKa ITHM BCILIECTBOM B MAaKCHMAJIBHO BO3MOXHOM B TOK-
CHKOJIOTHYECKUX HCCIeAOBaHHAX KOHUEHTpauuH (82 % 06. Sk
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B cMecH ¢ 18 % 00. O,) He nNpHBOAHT K rHOETH NMOAOIBITHBIX
)KUBOTHBIX M KJIHHHYECKH BBIPAXXCHHOMY OTPABJICHHIO KakK
BO BpeMs 3KCIO3HIIHH, TAK H B TEYCHHE rnocneayromux 14 cyrok
HabmoaeHHUs.

OnHako npH HCOOJB30BAHHH 3JIera3a Kak CpeiacTrBa 00b-
€MHOI'0 IMOXApPOTYIUCHHUS HEOOXOAMMO YYHTBHIBATH BO3MOX-
HOCTb 00pa30BaHMA B YCIIOBHAX M0XKAapa TOKCHYHBIX IIPONYKTOB
€ro TEPMHYECKOro pa3jioKeHHd. B 3KCNEepHMEHTaxX BHIABICHO,
Hanpumep, 4to 6ensie Mo norubaror npu 20-MHH 3aTpaBKe
3J5iera3oM, ot 3 10 7 % KOTOpOro pasjfoxHJIOCh IPH IMPOITyCKa-
HHH 9epe3 nuponu3arop, Harperwit A0 850 °C. Ilpu 3ToM cpean
JIETYYHX HPOAYKTOB TEPMOPA3IOKEHHA OOHApPYXEHBI THOKCHJ
cepnl (S0O,) u proposonopon (HF) — BBICOKOTOKCHYHEIE COEIH-
HEHHUA, UMCIOMIUE PE3KHUH 3ariaX ¥ OKa3biBAIOIIHE CHIIBHOE pas-
Apaxalomee ACHCTBHE HA CIM3UCTBIE 000JIOYKH IbIXaTEJbHBIX

IyTCH H rijas.

OtpenbHad rpynna GropCoaepXaimMux OrHETyINalnuxX ra-
30B ACHCTBYET NPH TYIICHHH KaK HHIHOHTOPH ropeHus. K HUM
OTHOCSAT CHSTHIE C IIPOU3BOACTBA, HO €II¢ MpHMEHAEMEIE B Poc-
CHH O30HOpa3pymalomue xnanousl 13B1, 12B1 u 114B2, Hexo-
TOpPBIE KOMIIOHEHTHI KOMOHHHPOBAHHBIX COCTABOB.

XNaxoHel — GTOPNPOH3BOAHBIC NIPEACIBHBIX YITIEBOAOPO-
OB, MOJIEKY/IH KOTOPHIX Hapaxy ¢ ¢TopoM MOTYT BKIIOYATh
xnop, OpoMm, Hox. Ilpy OORMHBIX yCIOBHAX XJIANOHB ITpEACTaB-
nmoT cobokt razoobpasHnle coequHeHus co caboi peakuHoH-
HOM CcnocOoOHOCTBIO H BBICOKOH XHMHYECKOH CTOHKOCTBIO.
B noaarnmomem GOABIIHHCTBE OHH SABIAIOTCA MAIOTOKCHYHBI-
MH BCINECTBAMH C NPCHMYIIECTBEHHO HAPKOTHYECKHM THIIOM
NeHCTBHS HA XXHBOH OpraHM3M. BHpaXXeHHOCTh HAPKOTHYECKO-
ro ACHCTBHA 3aBHCHT OT KOHICHTPAallMH XJIQNIOHA BO BALIXaEMOM
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BO3yX€, NPOJODKHTEIBHOCTH IKCIIO3HIMH H COCTOSSHUS )XHBOIO
opraHu3ma. JIpyrue omnacHele s XHU3HH 3Q¢eKThl XJIaJOHOB
[IPOABIISIIOTCA B BHJC HApYyLIEHUH CEPACYHOH HAEATEIBHOCTH,
B MECHBIIEH CTEIICHH OHH OKa3bIBalOT BJIHHUE HA OpPraHbI
IObIXaHUs, ME€4YeHb, KPOBb, Ha IPOLECCHl 3HEProodpa3zoBaHHSA
B KileTrKaX. Ilocie OKOHYaHMA HMHTaJIMIIHOHHOTO BO3ACHCTBHA
XJaJOHbl CPAaBHHTEJIBHO OBICTPO BBIACIAIOTCA M3 OpraHu3Ma
C BBIIBIXQEMBIM BO3yXOM.

[Ipn aHaIUM3€ TOKCHYECKUX CBOHCTB XJIAJOHOB, OCOOCHHO
HOBOIO MOKOJEHHA (030HOOE30NacHBX (TOPYriIeBOAOPOAOB),
3a KPUTEPHH CpaBHCHHA IIPUHHMAIOT, KaK IIpaBHJIO, CTEIICHB
BEIPOXEHHOCTH 3THX CBOHCTB y XxnanoHa 13B1 (tpudropbpom-
METaHa). ITOMY COCAUHEHHIO CBOMCTBEHHO CHJIEHOE O30HOpa3-
pyLIaKoLIee ACHCTBHE, HO OHO BHINOJHO OTJIHYACTCH OT OMH3KHX
0 XHMHYECKOH MpHpOAE COCAMHECHHH Or"erymameid 3¢dex-
THBHOCTBIO H YPOBHEM TOKCHKOJIOTHYECKONH O€e30ImacHOCTH.
Ero no cux nop HEKOTOpBIE CIELHAIMCTH! CYHTAIOT ONTHMAJIb-
HbIM U3 H3YYCHHBIX CPEIACTB OOBEMHOI0 NOXApPOTYIICHHS JUIA
00HTaEeMBIX OOBEKTOB.

Ilo nannpM, npuBeICHHBIM B cTaHaapte HaimonansHOMN
accouHanuu npotuBonoxapHoi 3amutel CIIIA (HOITA 12A),
CMEPTEIbHBIE HCXOAbl U BBIPAXXECHHBLIC IPH3HAKH OTPABJICHHA
Yy MEJIKHX J1aDOpaTOPHBIX KHBOTHRIX OTCYTCTBOBAJIH JAXE B TOM
Cly4ae, Korga KOHueHTpauus xnanoHa 13B1 npu 15-mMuH 3kc-
no3uuuH cocraniana 80 % 00. Y moaei npH3nakoB OTpaBiCHUS
HE OTMEYEHO IIpH CoaepxaHuH XiuajfoHa 13B1 B Bo3xyxe B KOIH-

yecTBe 5—7 % 00. (Ornerymaigan KOHUEHTpauA XjaaoHa 13B1
cocTaBiseT OKoJIO 5 % 00.). [Ipu Gonee BEICOXMX KOHIIEHTpAIMAX
(no 10 % 06.) 3TOoT ra3 okasniBan yMepeHHOE BO3AelCTBHE
Ha LIEHTPAJIbHYIO HEPBHYIO CHCTeMY. IIpH BARIXaHMH XJIaZIOHA
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13B1 B xOHUEHTpanusx, npessinaromux 10 % 006., y HCHBITY-
EMBIX NOOPOBOJIBLEB BO3HUKAIO OLIYIIEHHE BO3MOXHOH CKOPOM
NMOTEPH CO3HaHHU4. [locne npexkpaieHus BO3ACHCTBHSA OTrHETY-
IIAIHM Ira3oM BCE HapyYWIEHHUs OBICTpO ucyedamu. B ykazaHHOM
CTaHAApPTE JaHa PEKOMEHIAIMA OrpaHH4YHBaTh BpeMs IpcOBIBA-
HHS 4YEJIOBEKA B Cpene, coaepxameil xiaanod 13B1: no 7 % 06. —
15 muH, 7-10 % 06. — 1 MuH, 10-15 % 006. — 30 c. Bo3aeiicTBue
XJagoHa B KOHHeHTpauusx Oongee 15 % 00. npH3HAHO HEIO-

IIYCTUMBIM.
[lo naHHBLIM OTEYECTBEHHBIX HCCJICIOBATENICH, NONMYCTH-

Mass B aBapUHHBLIX CHTyalMsX KOHUEHTpauus XjaanoHa 13Bl
HE OOJDKHA INMPEBBLINIATH CICOYIOIIHUX 3HAYEHHH: IIPH BPEMEHH
poszeiicTas 5 MuH — 9,7 % 06. (600 T - M), 10 MuH — 6,4 % 06.
(400 r - M), 30 Muts — 4,8 % 06. (300 r - M~°). [Tpunsras B Poccuu
npenensHo gonycruMmas koHneHrpauusd (IIJIK) xnmagona 13B1
Ui Bo3ayxa padbodedl 30HBI MPOM3BOJACTBEHHBIX IOMELICHHH
cocrasiser 3 000 mr - M— (8 CUIA — 6 100 mr - M™).

BaxHO Tak)xe yYHTHIBATh, YTO IPH TEMIIEpAaTypax BhILIE
400 °C xmanoH 13B1 Moxet pasnararecs ¢ oOpa3oBaHHUEM psAla
JIETYYHX TOKCHYHBIX coeauHeHHH. Hapsany co ¢BOOOIHBIMHU
raoreRaMy (Br;) B cocraBe NPOAYKTOB TEPMHYECKOIO pPas3iio-
XCHHSA JTOro BemecTBAa OOHApPYXXMBAIOT rajJOreHOBOJOPOJLI
(HF, HBr), xapbonuiranoreanam (COF,; COBr;), okcuab
yrinepoaa (CO, CO,).

TOKCHYHOCTP TMPOLAYKTOB TEPMHYECKOIO pa3IQXEHHUS
xjagoHa 13B1 BoO MHOro pa3 mnpeBHIIAET TOKCHYHOCTh HCXOJ-

Horo semecrBa. OaHaxo nmpobnemMy ynpomaer T0 oOCTOATEND-
CTBO, 4TO Ojaroxaps TEPMHYECKOH YCTOMYHBOCTH H BBICOKOH

orHerymaumei 3pEPeKTHBHOCTH 3TOr0 BEINECTBA IIPH I10XKapo-
TYIIEHHH MOXET Pa3JIOXHTBCA JHIOL HeOoJblIas €ro 4acTh
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OT MOJAHHOTO Ha TyIiEHHE KOoaudecTBa. Kak oTMedeHO B CTaH-
aapre CIIA (HPIIA 2001), 32 MHOrOJETHION NPAKTUKY
HCII0JIb30BaHus XJiagoHa 13B1 He OwLIO Ciy4yaeB, Korja IpH
YCHEIIHOM TYILICHHH HM I10XXapOB IPOAYKThI Pa3/IOKECHHS OKa-
36IBAJIHM OBl BpEIHOE ACHCTBHE.

[lo 3aKknrO4YeHUI0 OTEYECTBEHHBLIX ABTOPOB, CyMMAapHas
KOHLICHTpAUUs NPOAYKTOB pa3jioxeHHus xianoHa 13B1, paBHas

80 Mr - M°, MOXeT OBbITh [IPHHATA2 B Ka4ECTBE MAKCHMAJIbLHO
NONYCTHMOM IS OJHOPA30BOr0 BO3ACHCTBUA B TCYECHHUE 5 MHH,
IIOCKOJIbKY OHA HE BBI3BIBACT CIICLIM(PHYECKHX peaKIMil OpraHu3Ma.

Cneayer, oaHako, oTMETHTh, 4TO B Poccuu (CCCP) bonee
IIHPOKOE NMPHMEHCHHE IMOJYYHJI APYroM 3((EKTHBHBIA HHIH-
OuTop ropeHus — xnaaoH 114B2. B ortnuyue oT MHBIX rajloreH-
CONCPXAIMUX MOXApPOTYIIAINUX BEIECTB XialoH 114B2 npwm
HOPMAJIBHBIX YCIOBHAX IpeAcTaBnier coboil Taxkenyro Oec-
LBETHYIO XXHAKOCTh CO crienu¢puyeckuM 3anaxoM. Kak yka3zaHo
B ['OCT 15899-93, oH aBigerca CTROMJIBHBIM MaJOTOKCHYHBIM
BelecTBOM. lIpenensHo nonycTuMas KOHIEHTpaAnus €ro napoB
B BO3Ayxe pabodeidl 30HBI MPOH3BOACTBEHHBIX ITOMEIICHHMN
coctasnser 1 000 mr - M.

B cpaBHenun ¢ xnagoHoM 13B1 xnanon 114B2 obnapaset
Oosiee BHIPAXCHHBIM TOKCHYECKHMM AcHcTBHEM. IIpm kpartko-

BpeMEeHHON (15 MHH) 3KCHO3HIHH €ro CMEpPTEbHBIC KOHIICH-
TpalHH VIS XXHBOTHBIX HaxodaTcsa B Auana3one 7,5-11,5 % 06.
B KoHUeHTpanuH, npeBpnuawoed orserymainyro (2 % 06.)
B 1,3 pa3a, oH 00ycCiOB/JIHBaeT NOTEPIO ABHIraTEJIBHON CIIOCO0-
HOCTH ¥ 50 % nmoaOnBITHEIX XXHBOTHRIX. Y 00€3bAH 3aperuCTpH-
POBaHBI HAPYIIEHHA KOOPAHHAIIHH NBH)KEHHH B ONBITAX, KOraa
KOHIIEHTPALIHH XJIa[0HA OhUIH HHXXE OTHETYINAINCH.
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M3 nokymeHTta, npeacramiieHHoro Hramuein B MexayHa-
POAHYIO OPraHH3alHIO 10 CTAHAAPTH3AIMH, H3BECTHO, YTO XJIa-
1oH 114B2 BeI3biBan HapymieHHS PYHKIHOHAIBHOTO COCTONHUSA
[IEHTPAJILHOH HEPBHOH CHCTEMBI YEJIOBEKA YK€ B KOHIIEHTPALIUH
0,22 %. Ilocne 3 MuH npebuiBanus B cpene, conepxaineii 1 %
OFHETYINAILNErQ BEIECTBA, OTMEYEHO NOoOJeJHEHHE JIHIA H 3a-
MEUICHHE peakiui. [Ipu xoHUueHTpanuu 3 % HCNBITYEMBIH IIO-
Tepasl co3HaHHe 4depe3 | MuH 40 c, a OfMH H3 INPHHHUMABIIHX
y4aCTHE€ B BBIHOCE IIOCTPANaBIICIO, HEOXHAAHHO CKOHYAJICH,
HaXosCh YXe€ 3a npeaenaMud onacHoM 30HbL. CyneOHo-Menu-
IIHHCKas JKCIEpPTH3a YCTAHOBWJIA, YTO CMEPTh HACTYIIHJA
OT OCTAHOBKH Cepaua H 0OBACHIACH NMOBHIIICHHOH HHIHUBH/IY-
aJIbBHOH YyBCTBHTEJIBLHOCTHIO K XJ1anoHy 114B2.

B OTHOIIEHHMH NPOAYKTOB TEPMHUYECKOTO Pa3oXKEeHUA XJjia-
noHa 114B2 u3BeCTHO, YTO OHH TaKke 001aNalOT 3HAYHTEIHHO
OoNbIIEH TOKCHYHOCTBIO, YEM HCXOJHOE BelllecTBO. JleranbHas
KOHIICHTpAUHUs 3THX HNPOAYKTOB cooTBeTcTBYET 0,16 % 06.
X OCHOBHBIMH KOMIIOHEHTAMH ABJIAIOTCS raJIOT€HOBOAOPO/bI —
¢TopoBOAOpPOA H OPOMOBOAOPOMA, KOHIEHTPAIHH KOTOPBIX
B HCIOBITATEJIPHOH KaMepe H3IMEHAIOTCS B LUHPOKHX Ipenenax
B 3aBHCHMOCTH OT YCJIOBHH IIPOBEACHHUSA IKCIIEPHMEHTA.

B crannapre CLLIA (H®IIA 2001) 1 cnpaBoyHHKE 110 ra-
JIOTEHOCOACPXAUMM I0XAPOTYIIALIHM BEMECTBAM, COCTaB-
NEHHBIM OTEYECCTBEHHBIMH aBTOpAaMH, IIPHBEACHBI TapaMETPhI
TOKCHYECKON ONACHOCTH PANAa HOBBIX OFHETYINAIIHUX BEINECTB

B CPaBHCHHH C COOTBETCTBYIOIIHMH NapaMETpaMH O30HOpa3spy-
maomux xJjaagoHoB 13B1 u 114B2 (1ab6n. 1 u 2). CornacHo 3tuM

NAaHHBIM, BCE O30HOHEpa3pylINalolHe XJIAAOHHI ABISIOTCS MaJIO-
TOKCHYHBIMH COCTHHECHHAMH, 2 HEKOTOphIE H3 HUX MO KPHTEPHIO
TOKCHKOJIOTHYECKOH 6€30nacCHOCTH He ycTynaoT xyajqoHy 13B1.
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Tabarnuya |

J1aHHLIE€ 0 TOKCHYHOCTH raJIoOHA0YIJ1€eBOAOPOAOB
u3 cranaapra CLUIA (HPIIA 2001)

o | o
BELICCTBO

FC-3-1-10 (xuianon 31-10) 40
3 9
10 >1o

LC;@ HJIH
ALC, %

HBFC-22B1 (xmagox 22B1)
HCFC (cmecb A)
HCFC-124 (xn1anon 124)
HFC-125 (xnanon 125)
HFC-227ea (xn1anoH 227€a)
HFC-23 (xnanoH 23)

Xnagou 13B1

[Ipumedanue LCs — KOHUCHTpaLMs, BhI3biBaloOas rubens Oe-
NbIX KpbiC MpH 4-uac 3xkcno3uuun; ALC — npubmmkeHHas feTalbHas KOHLICH-
Tpauma; NOAEL — Hanbonbluas KOHLEHTpaLMs, NMPH KOTOpOoH He Habmonaercs
KapAHOCEHCHOWIM3HpYIOLee WK KapaHorokcHdyeckoe neiicrsue; LOAEL -
HaWMEHbILAA KOHUCHTpAUMA, [TPH KOTOPOH HAO0MOXAETCA KapAHOCEHCHOHIH-
3UpYlolllee WK KapanoTokcuueckoe aeiicreue; 3nadedns NOAEL u LOAEL
YCTAHOBJIEHBI Ha OCHOBAHHHM PE3YyJIbTATOB ONPEICNEHHsA apMTMHH CepaAlLa Y
XKHBOTHBIX NPH 5-MUH BO3ACHCTBUM OTHETYIIALIEIO areHTa H NOCIeAYIOLIEM
BBEICHHH aJpeHAIHHA.

Tabauya 2

CnpaBoyHbie JaHHDbIE 0 TOKCHYECKOH ONacHOCTH
OTHeTYUIAIHX BEIIECTB H3 OTEYECTBEHHbIX HCTOYHHKOB

Cpeanns [AK
Oruxeryiuarece CMEPTEIIbHAS B BO3j{yXe
BCIIIECTBO xonucmpaum paboueht 30umI,

Mr -

Ksacc

OTMaCHOCTH
(I'OCT 12. 1. 007-76)

XnagoH 114B2

XnaaoH 124 1220 000
XnanoH 124B1 900 000

Xnanon 125 2 826 000

XnanoH 23 >3 295 000
Xxanou 227ea 5 600 000

S bbhbdbhdhdhdbhd
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OTHOCHTENBHO MPOAYKTOB TEPMHYECKOI'O pa3jIOXKEHHS
B ctanaapre CILIA (H®IIA 2001) maercs cnenyrolee 3aKiiio-
YEHHE: €CJIH TEXHHYECKas CHCTEMa Ha OCHOBe xJanoHa 13Bl
paccynTaHa IpPaBHJIbHO H BpEMs €ro mojJaud B 3allUIIAEMBIA
00beM He npesbimaet 10 ¢, TO KOHNEHTpAHH 00pa3yIOITHXCS
raJJorecHOBOAOPOJ0B MAJIbl H HE NPEACTABJIAIOT ONMACHOCTH JUIA
monaeh. Bece orHerymamme QTOpYrieBoAOpOJbl, HE COJEpXKa-
e OpoMa, XapaKTEPHU3YIOTCA 3HAYUTEILHO OOJIBIIHM BBIXO-
IOM IPOAYKTOB pa3jIoKE€HHs, 4yeM XiuaaoH 13B1. IIpuuem, 06-
pa3oBaHHE MPOAYKTOB TEPMHYECKOro pa3yioX€HHA B CHJIBHOH
CTEIICHH 3aBHCHT OT pa3MepoOB MNOXapa H BPEMEHH I[OAA4YH
OrHETYyILIAIero Bemecrsa. HanpuMep, yaBoeHHE BpEMEHH IIO-
nayu ¢ 5 1o 10 ¢ cnocobCTBYET BO3paCTaHHIO BBIXOJAA MPOAYK-
TOB pa3joxXeHus nepdpropbyrana (C4F o) Ha 30-50 %, a yBenu-
YeHHE pasMepoB moxkapa B 13 pa3 obycinosnuBaer 11-kpatHoe
[IOBBILICHUE COACPXAHHA 3THX IIPONYKTOB B ra30BOH CpeLe.

B nenoM MOXHO CYMTaTh, YTO IO NPHHATHIM B Poccum
TOKCHKOJIOTO-THTHEHHYECKHM KPHTEPHUAM BPEAHOIO IEHCTBHA
NIPOMBIIIJIEHHBIX BEIIECTB OrHETYLUAINHE ra3bl COOTBETCTBYIOT
KJIACCY MAaJIOONACHBIX XHMHYECKHMX coeAHHeHHH. OQHAaKo npH
YCJIOBHAX O0OBEMHOI0 MOXapOTYHIEHHUS CTENEHb HX ONACHOCTH
MOXET 3HAYHTEJIbHO BO3pacTaTh. Bo-nepBuiX, 3TO 00YCIOBIECHO
BCJIMYHHOHW OrHeTyuauled KOHUEHTpAIlHH, KOTOpas XOTA H HH-

XK€ BEJUYHHH JIETAJIbHON KOHIUEHTpPALlMH, YCTAaHOBJICHHOH
B OIIBITAX Ha XHBOTHBHIX, HO MOXET OKa3aTbCA HOCTATOYHOH,

yTOOB! JIMIIHTE 4YEJIOBEKA B aBAPHHHOH CHTyallHH CIOCOOHOCTH

CaMOCTOSTEJIbHO NTOKHHYTbh ONIAaCHYIO 30HY. BO-BTOpBIX, XMMH-
yecKas OIacHOCTh MHOIHX ra3oBbix OTB npu noxapoTylneHHH
MOXET pe3KO YBEJIHMYHBATHCH BCJICACTBHE OOpa3OBaHHA BHICO-

KOTOKCHYHBIX NPOXYKTOB TEPMHYECKOIO pa3IOXKEHHA.
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B CBA3H C 3THM NPAKTHYECKH BaXKHOH ABIISICTCA 3aJaya
YCTAHOBJIEHHS INapaMeTpPOB TOKCHYECKOH OIIaCHOCTH Ia30BBIX

OTB npe yciaoBHAX, XapaKT€pHBIX M1 OOBEMHOro moXXapo-
TYLIEHHS.

1.2. MeTo TOKCUKONOrMYECKUX UCTIbITAHUMK
rasoBbix OTB

1.2.1. Hasnavyenue u cywiHocmb MEMOO0a

Meton ucnerTanuit rasoselx OTB, onxeanus xoroporo
IIPUBOJUTCS HHXKE, IpeAHA3HAYEH JUIA OLICHKH WM TOKCHY€CKOH
OIIaCHOCTH B YCJIOBHSAX IIPUMECHCHHUA.

CyIIHOCTE METOZa 3aKIOYAETCH B IPOBC/IGHHH CIICI[Md-

ATLHBIX UCIBITAHHH ra3oBeix OTB B OrHeTymalmMx KOHIEHTPa-
IIMSX M OINPEREIICHUH NPH 3TOM KOMIUIEKCA Nokasarenei, Xxa-
PaKTEPH3YIOIMUX OINACHOCTH KPATKOBPEMEHHOI'O BO3CMCTBHMA
Ha OHOOOBEKTH HCNBITHIBAEMBIX BEHICCTB H MPOXYKTOB HX TEP-

MHYECKOT'O Pa3JIOMECHHUA.
[lepedenn onpenenseMbIX NOKa3aTe/ICH BKIOYaeT B ccOK:

® BLDKHBAEMOCTh INONONBITHHEIX XHBOTHBIX, HaOmomaeMbIe
H3MCHEHHSA HX NMOBEACHHA H OOINETr0 COCTOSHHA Kak BO BpEMA
3KCMO3ULHH, TaK H B nnocaeayomue 10 cyrok;

® (PU3HUECKYIO pabOTOCTIOCOOHOCTD;

® 4YacTOTY H PHTM COKpAIUCHHH cepaua;

® YacTOTY AbIXaHHSA,

® KOHUEHTpaLHK $TOPOBOAOPOAA.

[IpuMeuanu e [lanuuit nepedeHs apnserca 6a3osbiM. omycka-

€TCA ero pacllHpeHHe 3a CYeT BKJUOYEHHA APYrHX HHPOPMATHBHEIX NOKa-
3aTeJIel OMAaCHOCTH IKCTPEMANbLHOIO BO3ACHCTBHA XHMHUYECKHX ArcHTOB

B YCIOBHAX NpHMEHEeHUA razosnx OTB.
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1.2.2. MamepuansHo-mexHu4yecKoe
obecneyenue Memoda

Jis npoBeneHHsA TOKCHKOJIOTHYECKHX HCHBITAHHH a3o-
BEIX OTB npuMeHsercs ycTaHOBKA, CX€Ma KOTOPOM IPHBEICHA
Ha puc. . McnpitatenbHas xamMepa BMECTHMOCTHIO | M> HMeEeT
¢opMmy napamienenunena pasmepamMu 1,50x1,00x0,66 M, BEI-
MMOJIHEHA H3 CTaJIH, €€ ITOBEPXHOCTH MOKPHITH 3Mainpi0. Ha ne-
peaHEeH CTEHKE KaMEphbl PacnojiOXKE€Ha ABepld CO CMOTPOBBIM
OKHOM (0 50 MM) H NpHXHMHOE YCTPOHCTBO. C BHYTpEHHEH
CTOPOHBI IBEPLBI 110 €€ INEPHMETPY PacCHoOIONKCHA pe3HHOBas

repMEeTH3UpYIOUas IPoKNIaaKa.

CucreMa nogaqyd OTHETYIIALUEro ra3a COCTOHT H3 CTaH-
naprHoro G6amwiona (OCT 949-73) smectuMoctbio 0,001 M,
TpyOOIIpoBOAa C BHYTPEHHHM OHAMETPOM 8 MM, ABYX €ro OT-
BETBJICHHH, KOTOPHIE YEPE3 BEPXHIOI CTCHKY KAMEPH! BBEICHBI
B €¢ 00beM Ha ryobuny 100 MM, ¥ nHIHHApPHYECKHX nep¢OpH-
POBAHHBIX HACAJIKOB.

[IpuMeuanne. 12 noaaun B 00beM KaMepbl IMOKCUAA YTAEPO-
A& H HHEPTHbLIX ra3oB B OTHETYLIAIHX KOJIHYECTBAX AONYCKAECTCH HCII0Ab3O0-
BaTh DaoH Oonbiue#t BMECTHMOCTH.

BEeHTHNATOPE NEpeMELIMBAHHA Ira3oBOH Cpelbl C 4acTo-
ToH BpaieHus 5-10 ¢ pacrojioXXeHsl Ha OOKOBOH M 3ajHeEH

CTEHKaX KaMeEpBhl.

YCTpoHCTBO KOMIICHCAHH H30BITOYHOTO NABACHHS ra3oB
NpeaAcTaBasieT COOOH 3JaCTHYHBIA ra3ONPHEMHHUK BMECTHMO-
cTbio 0,1 M, C KOTOPBIM HCHBITATENbHAS KaMepa HMEET LITY-
IEPHOE COCIHHEHHE.

Kinanan npoayBku (& 100 MM) ycTaHOBiI€H Ha BEpXHeEH
CTEHKE HCIIBITATENILHON KaMephbl H COCIHHEH C TPYOOH BBITSXK-
HOM BEHTHJIAUHH.
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12 11 10 9

Puc. 1. Cxema ycmarnoexu oan npogedenun
MOKCUKONO2UNECKUX UCNBIMAHUU 2Q308bIX O2HeMYW aujux gewyecms.

I — ucneimamenvnan kamepa; 2 — 8eHMUARMOD NEPEMEUIUBAHUR 2a3060U
cpedui; 3 — banon c oznemywawyum cocmasom; 4 — mpybonpoeoo;
3 — ycmpoticmeo xomnencayuu uzbumouno2o oaeseHus;, 6 — xaanaw
nNpPoOoyexu, 7 — RAUKUR NOOKAIOYEHUR GEMOMAMUYECKUxX 2a30aHaAU3aMOpoe
(D — puaomp ovucmxu 2asa, I'NP — nobydumerv pacxoda 2asa);

8 — mepmoarexmpunecxuu mepmamemp; 9 — npoboomboproe ycmpoucm-

60 OAR GHARU3A NPOOYXMO8 PARONCeHUR, |10 — BOKC OAR MCUCOMMBIX,

11 — O0sepya xamepul co cMompogoim oxrom, 12 —emxocms ¢ 2oproseu
wcuoxocmoio (U — nodxriouenue snexmposocnaameumens)

Cucrema npoboorbopa COCTOHT H3 JIMHHH MOAKTIOYECHHS
aBTOMATHYECKHX rasoananu3satopoB Kuciopona (0-21 % 06.),
okcuaa yrnepona (0—1 % 06.) u muoxcuna yrnepona (0—5 % 00.)
H JIHHHH MOAKIIOYEHUSA NMpobooTOOpHOro ycTpoHCcTBa C TaHMe-
POM H pacxoaoMepaMH, oDecneyHBalOIMMH KOHTPOJIMPYEMbIH
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Mpo6ooTOOp ra3oBoi Cpeanl IS aHAIM3a MIPOJYKTOB TEPMHYE-
CKOI'0 pa3JIo)KCHHS OrHETYINAINEero BelleCTRa.

TepMoO3IeKTpHUECKHH TEPMOMETp C NIpelelaMH H3Mepe-
HHA oT —50 mo 100 °C ykoMIuiexkToBaH ABYMS TEPMOJJIEKTPH-
YECKHMH I1peoOpa3oBaTe/IAMHU, OJHH M3 KOTOPBHIX PacHOJIOXKEH
Ha BBIXOJIE€ CTPYH OrHETyWIAINEro rasa M3 UHIHHIPHYECKOIO
Hacagka, a Ipyrod — B 00 beMe HCIIBITATEILHON KaMepHI.

bokc s >XHBOTHBIX O0OOpYyNOBaH CBHEMHOH KPBIIIKOMH
M3 Npo3payHOro MarepHaia IS HaOMIoNeHHUs 3a XHBOTHBLIMH
BO BpeMs HCIBITAHHA H ABEPLEH, H30JHPYIOMIEH ero ob6neM
OT 00OBbEMA HCIIBITATENILHON KaMEPhI 0 HaYajla 3KCITO3HIIHH.

EMKOCT® U1 roprodeit XHAKOCTH IMJIMHAPHYECKOH (Dop-
MBI U3rOTOBJIEHA U3 CTANMH TOJMINUHOA 3 MM, HMEET IIOMAAb
oTkpbITO# noBepxHocTH 0,01 M* ¥ BricoTy 0,045 M. B KayecTBe
rOproYeH XXUAKOCTH NMPMMEHSIOT HOPMAILHBIA renrtad (H-renTaH),
KOTOpBIH B Komu4yecTBe 50 MJI HAHOCAT HA BOAHBIA CJIOH TOJI-
mpHoH 20 mMM. JUig OHCTAHIIMOHHOI'O 3a)XMIaHHsA H-relTaHa
HCIIOJIB3YIOT 3JIEKTPOBOCIUIAMCHHTETD.

IlomMmemeHHe, B XOTOPOM HaXOQHTCSA HCIBITATEILHOE 000-
PYAOBAaHHE, IOJDKHO OBITH OCHAINEHO MPHTOYHO-BBITSHXHOM
BEHTHJIAUHUEHN H CpEACTBAMH IOXAPOTYILIEHHS.

K cpencrsaM H3MEpeHHH, HE BXOAAIIHM B COCTAB HCIIBI-
TaTeIBHOIO 000PYAOBaHHA, OTHOCATCA:

® CeKyHAOMep ¢ npeaenaMu uimepeHua 0-30 MHH M HeHOH
neneHus He 6onee 0,2 c;

® HOHOMED C HOHCEJICKTHBHLIM 3JIEKTPOAOM IS ONpeaee-
HHS KOHLIEHTPAUHH (PTOPOBOLOPOAA;

e npubopkl H 0bopynoBaHHE, NIpeAHa3HAYECHHLIE UIA OIIpe-
IEJEHHA IIOKa3aTele COCTOSHHA OpPraHH3Ma y MNOJONBITHBIX

MHBOTHBIX;
e jjabopaTopHEIe XHBOTHBIE (benbie MBIIH U 6enbie KpBICHI).
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HcnerranusM moiexar odpasusl razopeix OTB, nMme-
IOIME ITAaCNOPTHLIC JAHHBIC ¢ YKa3aHHEM HAaUMEHOBAHHA Belle-
CTBa, XHMHUYECKOH (OPMYIBI, TEXHOJIOrHYECKOTO PperjiaMeHTa
('OCT, TY), usrorosuresns, n1aTsl H3IrOTOBJICHUA, HOMEPA Nap-
THH, YHCTOTHI IIPOAYKTA, OTHETYIIAIECH KOHILIEHTpaluH, obnac-
TH IPHAMECHEHHA.

1.2.3. Memoduka npoeedeHusi ucnsimaHuu

3HA4YCHHUA NMOKA3aTEJICH ONMACHOCTH 3KCTPEMANBHOIO BO3-
aeicTeug razoBeix OTB ycrasaBimuBaloT npH CIEOYIONIUX HC-
[IBITAHUAX

e NNpH |5-MHH 3KCNO3HIMH NOAOIBITHBIX XHBOTHBIX B raso-
BO3AYIIHOH cCpene, COAEPXAIMEH OTrHeTylnamee BEIeCTBO
B HOPMATHBHOM JUIA TYIICHHS H-TelITaHA KOHUEHTPAllUH;

e IIpH |5-MHH 3KCNO3MIMHU MOAONBITHHX XHBOTHEIX B Cpe-
ne, Koropas obpazyerca B 3aMKHYTOM O0OBeMe IOCJI€ TYIIeHHA
H-Ie¢liTaHa OrHETYIUAIMUM BEIIECTBOM, HMEIONIHM HOPMATHB-
HYIO KOHIEHTPALHIO.

ITlpumMedanune HcoelTaHHAM C TyLUEHHEM H-TErnTaHa HE MNOK-
BEPraloT OrHEeTyLIALlHe rasbl, KOTOPbIM HE CBOHCTBEHHO OOpa3zoBaHHE MpH
YCJIOBUAX M0Xapa MPOAYKTOB TEPMHYECKOIO PadIOKEHHA (AHOKCHI YFIepOaa,
HHEpPTHBIE ra3bl).

Il BeisBIIeHHSA 3¢ EeKTOB KpaTKOBPEMEHHOI'O BO3EHCT-
BHS XHMHYECKH YUCTBIX OTrHETYINAIIMX ra3oB B HOPMAaTHBHBIX
KOHIICHTPAlHIX CO303I0T COOTBETCTBYIOINYIO I'a30BO3QYIIHYIO-
cpeay B o0ObeMe HCIBITATENBHON KaMephl M BBLIEPXHMBAIOT
B HEH XXHBOTHBIX B T€YCHHE |5 MHH NIPH KOMHATHOH TeMmmnepa-
Type. lIpH 3TOM KOHTpOMMPYIOT COLEpXKaHHE B CPENE KHCIIOPO-
Ja, KOTOpo€e He OOJIKHO OhITh MeHbme 16 % 06., eciH ucneira-
HUSM NMOABEPraloT XJIAAOHHI HJIH rekcapropua cepbl, H MCHbIIIEC
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12 % 00., ec1¥ HCHBITHIBAIOT OrHETYWIAUIHE Ia3bl M3 TPYIIIIH]
MHEPTHBIX pazOaBUTENCH.
[locnenyromme HCOBITAHHSA OrHETYLIAUIMX BELIECTB IPO-

BOIOAT NPH YCJIOBHAX, HMHTHPYIOIIHX YCJIOBHSA OOBEMHOIrO
NOXapoTyueHUA. llenp 3THX HCOBITaHHH — TONY4YHTh OaH-
Hble O KOJHYECTBE 00pa3yloImMXcs MPOAYKTOB TEPMHYECKOIO
pa3IoXeHUs U OHOJIOTHYECKHX 3PPeKTax KOMOHHAIMM H3yda-
eMbIX (PAKTOpPOB XHMHYECKON OINACHOCTH (MCIIBITHIBAEMOE Be-
LIIECTBO + MPOAYKTHl TEPMHYECKOIr0O pa3IOKEHHS ).

[lepen ncneITaHHEM NMPOBEPSIOT EPMETHYHOCTD H 3a3€M-
JICHUE YCTAHOBKH, HCIIPAaBHOCTH OOOPYIOBAHHS U CPEACTB H3-
MepeHHH, 3pPeKTUBHOCTD BEHTHIAUUH. CTaHAapTHBIN OaIOH
3aIIOJIHAIOT OTHETYINAIMM BEUIECTBOM, KOJHYECTBO KOTOPOTO
JO/DKHO COOTBETCTBOBAaTh €ro HOPMATHBHOH KOHIECHTpALUH
B ob6beme 1 M°. JlaBieHHe Tra3oBOii ¢a3pl B OasIOHE OJDKHO
obecrieyrBaTh BpeMs II0Ja4YH HCHBITBIBAEMOro raza B 00beM
KaMepbl He Oojiee 15 ¢. IIpy HEOOXOOUMOCTH HArHeTaloT CxKa-
THIM BO3JyX JUIA NOBBINIEHUS B HEM JABJICHHUA N0 TpeOyeMoro

YPOBHA.
Ha uneHTpalbHOM Y4YacTKe€ HMXXHEH CTCHKH KaMepsbl

pa3sMELIAIOT éMKOCTh C FOpPIOYEH XHAKOCTBIO. K MOBEPXHOCTH
FOPIOYEH XHMAKOCTHA NMOABOIAT CIHPAIDL JICKTPOBOCIUIAMEHUTEIA.
B 6oxce pazMeIaloT KIeTKY W/ HIH HHAUBUAYAIBHBIE «JOMHKH»
¢ JabopaTOpHBIMH >XHBOTHHEIMH. O0ecrieyuBaOT IJIOTHOE

3aKpBITHE 60KCAa CO CTOPOHBI ABEPLL! H CHEMHOH KPHILIKH.
C NoMOLUBK 3JEKTPOBOCIUIAMEHHTENSA 3aXHILAIOT TOpPIO-

YyI0 XUJKOCTh M NPH JOCTYNE BO3JlyXa B MCNBITATENbHYIO Ka-
MEpY AAIOT BBLAEPKKY NponosDKHTENBHOCTHIO 30 c. [To ucreye-

HHH BpPEMEHH CBOOOAHOIO TOPEHHSA TIE€PMETH3UPYIOT KaMepy
H MEPEBOJOM BEHTHIA Oa/uiOHa ¢ OTHETYLIAUIHM BEIECTBOM
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B IOJIOXXCHHE «OTKPBITO» HAYHHAKOT I10JaYyy B HEEC HCIBITHIBA-
eMoro rasa. [1o nokasanusm TepMOIJIEKTPHYECKOIO TEPMOMETPA,
JaTYUMK KOTOpPOro PacChoJIONEH Ha BBIXOJE CTPYH rasa H3 IH-
JIHHAPHYECKOTO 11€pPOpHPOBAHHOIO Hacajka, ¥ C IOMOUIBIO
CEKYHIOMeEpa KOHTPOJHPYIOT BpeMsA NOJa4H H BpEMS TYUICHHS
(OT Hayajla BHIMYCKA ra3a 0 MOMEHTa HCYE3HOBEHHA IIJIAaMEHH
B MOJIEJIBHOM OY4are 1oxapa).

[locne npexpaleHus ropeHus H-renTaHa BKJIIOYAIOT BEH-
THUJIATOPH! NMEPEMEINHBAHUA Ta30BO3AYILIHON Cpelbl B Kamepe.

YoeauBumuce, 4yT0 Temneparypa cpensl He npessiunaer 30 °C,
a COAEp)XaHue B HEH kuciopona He HHxe 16 % 00., OTKpuIBaIOT
aBepny Ookca ¢ XHBOTHBIMH. OTMEYArOT HAYaJIO J3KCIO3UIHH
)XHBOTHBIX U 4Yepe3 3 MHH BBIKIIOYAIOT BEHTHJSITOPHI IEpeMe-
IMUBaHHUA. CHHUMAIOT [OKa3aHHA ra3oaHaJIH3aTOPOB OKCHIA
yriepoaa ¥ IMOKCHIA yriepo/a.

B Teyenne 15 MHH 3KCIO3HUHH BBINOIHAIOT NpodooTOOp
ra3oBO3JIYIIHOH CPEIbl JUIS ONpEAC/ICHUS KOHUEHTpAlUH ¢To-
poBogopoaa (M OPYTHX NMPOAYKTOB TEPMHYECKOrO pa3lIOXEeHHA
OTHETYULIAINEro BEIIEcTBa), HabmoaaloT 3a MOBEACHHEM IIOH-
ONBITHBIX XXHBOTHAIX, KOHTPOJIHPYIOT HX JBIXaHHE H CEPIACYHYIO
IEATCIILHOCTD.

[Io ucTeyeHHH yka3aHHOTO BPEMEHH YCTAHOBKY pasrep-
METH3HPYIOT H C MIOMOIIBIO BRITXHON BEHTHIIALIHH 00ecrieyn-
BalOT MHOI'OKpaTHBIM B0o3ayx000MeH B ee ob6neme. IlpoBoasar
[TIOCTIKCIIO3HIHOHHOE 00C/I€A0OBAHHE XHBOTHBIX.

[Ipu ucnbiraHusx razoelix OTB cobmoaaloT HHCTPYKIHIO
10 OXpaHe TpyAa, B KOTOpOH NOMKHEI OBITh H3JIOXEHB! Tpebo-
BaHHs O€30MacHOCTH IIpH paboTe Ha HCMBITATENLHON YCTaHOBKE,
3KCIUTyaTauHd Oa/UIOHOB ¢ rasamMu, OOpalllcHHH C BPEAHBIMH
XHMH4YECKHMH BELICCTBAaMH H 1aOOpaTOpHBIMH XHBOTHBIMH.
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1.2.4. MemoOuku onpedeneHust
noxaszameneu onacHocmu

JU1s onpeneneHus mokasareneif OnacHOCTH BO3NCHCTBHS
ra3oBeIX OTB npHMEHsIOT clieAyIOuHe METOANKH.

Perucrpanusi 00Imero cocrosuus
NOJXONBITHBIX XKABOTHBIX

HcnbiTanusa npoBogaT Ha OECIIOPOAHKX OCJIBIX MBIIAX U

OeJbIX KphIicax ¢ MACCOH Tea COOTBETCTBEHHO 18-25 u 180-250 r.
BeIOOpKH NOAONBITHBIX »XHBOTHBIX (POPMHPYIOT M3 BHEUIHE
340pOBbIX 0c0o0eH oaHOro nojia. B AcHL npoBeAeHUA UCIIBITAaHHH
MHUBOTHAIX B3BCUIHBAIOT HATOmMAK. B rpymnne O6enpIx MBIIEH
JONKHO ORITE He MEHee 10, OenbIX KPhIC — HE MeHee 6 ocoOeii.

B npouecce ucnertanua HaOMONAIOT 32 MOBEOEHHEM XKH-
BOTHLIX, OOpalljas BHHMAHHE Ha H3MEHCHHE HX €CTECTBEHHOI'O
[IOJIOXXCHHSA, YCTONYHBOCTE IIPH NEPCABUXKCHUH, IBHTaTEIbHYIO
@KTUBHOCTb, HAJIHYHE HJIH OTCYTCTBHC CYJOPOXHEIX COKpallle-
HHH MBI, OABIIKH, MPHU3HAKOB pa3dpaxaIOIEro ACHCTBHA
(NOYECKIBAHUE MOPJIOYKOM YYaCTKOB KOXHOIO IMOKPOBA, «yMBbI-
BaTCJIBLNBIX» JBHXCHMH, 3aKpbITHE BEK) H NNOBEACHYECKOM ajarl-
TAUMH (IPyNIOBOro «CKyyHBamus»). [10 OKOHYaHHH 3KCIIO3H-
IIHH OPOBOAAT AOCIIOAHHUTCIbHBIH OCMOTP XHBOTHHIX, IIPOBEPAA
HX [BHIaTEAbHYIO CIIOCOOHOCTH (JIEFKHM YKOJIOM MIJIBI B 3a]I-
HIOIO KOHCYHOCTB), OTME€Yass H APYrHe BHEIUIHHE NPOABJICHHUA
HHTOKCHXAUHH (HallpuMep, HAJIMYHE BBIACICHUH H3 ria3, Hoca,
poToBOH IIOJIOCTH, IIyMA NPH AbIXaHHH H T. A.). IloacyuThIBAIOT
ACTANBLHBIC HCXOAB! B KQXAOH IPYNIIE NONONKITHLIX XHUBOTHBIX.

Ocofelt, nepeHeclIHX KPAaTKOBPEMEHHOE BO3JCHCTBHE
razoelx OTB, paBHO xak H KOMOHHAHHA TOCREAHUX C MPOAYK-
YaMH TEPMHYCCKOTO Pa3noXKECHHUs, OCTABIAIOT UIS HaOMIOACHHUA
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B TeucHHe 10 cyTok ¢ perucrpauuei ¢axToB NMOCTIKCNO3UIIH-
OHHOH rubenH, BpEeMEHH €€ HACTYIUIEHHA M OOIEeH 1o rpymnie
BbXKHBAEMOCTH XXHBOTHBIX (B poueHTax). Kpome ocMoTtpa, no-
NE3HYI0 HHPOpPMALHIO O COCTOSHHH ITOAOINBITHBIX >XHBOTHBIX
NAeT TAKXKE MX B3BCIIMBAHHE, KOTOPOE PEKOMEHAYETCS NMPOBO-
IUTH B CEpeJUHE B KOHIE CpoKa HabmoneHus.

Onpenenenne pusndeckon paborocnocodOHoCTH

MeToauka 3aK/HOYAaCTCA B YCTAHOBJICHHH CPEIHEro BpeE-
MEHH NPOILIbIBA O€JIBIMH MBIIIAMH AUCTAaHIHUH 1,5 M 1pH 10 1o-
CJIENOBATEIBHBIX H3MEPCHHUSAX.

J1s 3armeIBoB OeIbIX MBINEH Ha YKAa3aHHYIO JHCTAHIHIO
HCTIONB3YIOT pe3epByap (OaccerH) mumHHOM 230 CM, ITHPHHOM
10 cM H BeIcOTOM 30 cM. Y OAHOrO kpas pe3epByapa yCTaHaB-

NUBAKOT noj yraoM 30° K MOBEPXHOCTH BOJABI CIIACATENBLHYIO
IUIOIMAAKY H3 IEeHoruiacta oenoro usera. Ha paccroguun 1,5 M
OT HEE OTMEYAIOT JIMHHIO CTapTa C MOMOINBIO IOJIOCKH TECHMBI,
PaCIIONOXEHHON CBEPXY H IONEPEK pe3epByapa.

Buyrperaue mnoBepxXHOCTH OacceliHa JOKHBI ORITH
BbIKpaIIECHLI B YepHBIA 1BeT. [ MyOHHA ero 3amonHeHHs BOAOM

coctaBasger 10—-12 cm. Temneparypy Boanl NOQAECPKXKHBAIOT

Ha ypoBHe 17-19 °C.

3a 3 nus 0o ucnertadug razoporo OTB nposoasT npensa-
PHTEIBHYIO TPEHUPOBKY MBIIECH. B TeyeHHe nepBoro qug otbu-
paroT B rpynny 10 ocobe#t. UM naioT BO3MOXKHOCTH NOOYEPERHO
O3HAKOMHTBECA C OacceHOM, nmoMoraloT OOHApPYXHMTH cClaca-
TEJbHYIO IJIOIIAAKY H BBIIONHHTHL 15 mporneBoB. IIpHueM ka-
XIObIA pa3, KaKk TOJIBKO MBI OKAa3hIBAETCH Ha CIacaTeJbHOMN
NIouagKe, €€ HEMEUICHHO IEPEHOCAT B 30HY CTapTa.

Ha BTopoii TpeHHpOBOYHBIH ACHb KOJIHYECTBO MPOILTHIBOB
yBeJHYHBaIOT A0 20. Ha TpeTHi#t AeHL OHO TaKXKe OCTAaeTCA paB-
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HeM 20, HO mpH mepBbiX 10 IpOIUIBIBAX OTMEYAIOT IO 3JIEK-
TPOHHOMY CEKYHAOMEPY BpPEMA OT MOMEHTA CTapTa A0 KaCaHHs
MBIIIBIO CIIaCaTE€JIbHOX IUIOINAAKH (BpeMsA MpPOIUIBIBA). JTH
JAHHBIC H3MEPEHHH CIIYXAaT IS pacyeTra UCXOJAHOro [mapaMmerpa
pH3HUecKol paboTOCOCOOHOCTH — CpeaHEro BPEMEHH IIPO-
IUIBIBA 110 I'PYIIIE >XKUBOTHBIX.

Ha cineayromuit O€Hb TpEeHHPOBAHHBIX XHBOTHBIX ITO/I-
BEPraioT BO3ACHUCTBHIO HCIIBIThIBaeMoro razosoro OTB unu ero
KOMOHHAIMH C IIPOAYKTAMH TEPMHMYECKOI0 pa3yioxeHHUs. Ecin
[I0 OKOHYAHHH IKCIIO3HIHH JIETAIbHLIE HCXOAB! B IPYIIIE OT-
CYTCTBYIOT, TO 0€3 3aJ€pPXXKH NOBTOPSIOT H3MECPEHHUS BPEMEHM
IPOIUIBIBR KaXKIABIM JXHBOTHBIM C MOCJICAYIOLUMM Pacye€TOM IOCT-
3KCIIO3HIIHOHHOI'0 [TapamMeTpa PU3UIECKOH paboTOCIIOCOOHOCTH.

JlanHupie nnaBaHusg O€nbpIX MBIIIEH, NOJYYEHHBIEC OO H IIO-
CJI€ BO3JICHCTBUA HAa HUX HCIBITBIBAEMEBIX BEIECTB, IOABEPraoT
CTAaTHCTHYECKOH 00paborke. Pasznmuuuss MEXAy HHMH CUHTAIOT
JOCTOBEPHBIMH IIPH JOBEPHTEIILHON BEPOATHOCTH, paBHOK 95 %
(P < 0,05). OnHako B COOTBETCTBHH C KOHLEMIHEH yCTaHOBJIE-
HHA aBapUUHEBIX NPEACIOB BO3ACHCTBHUA XHUMHYECKHX BEIIECTB
(MAK) xpurepHanbHYIO 3HA4YHMMOCTH 3TH pa3IUYUs HMEIOT
JIMIIG B TOM CJIYy4ae, KOrja OHH BIXOIAT 3a npeneis! 30 %.

OnpeneneHne 9acTOThl H PUTMA COKPaNleHHH cepaua

Meromuka CBOAHTCA K 3alIHCH H aHAIU3Y JICKTPOKAPIAHO-
rpamMmel (OKT) y 6enbix xpric.

Hna 3amucn DKI' XHBOTHBIX NOMEINAIOT B HHIMBHIYaIb-
HEIE «JIOMHKH» H3 IOJMMETHWIMETaKpuwiara. Yepe3 oTBepCTHA Ha
OOKOBBIX CTEHKAX JOMMKOB ITOJ KOXY JXKHBOTHBIX BBOIST CTalb-
HBIE€ HIOJILYATHIE JICKTPOABI, MMEIOIIME MPOBOAHYIO CBS3b C JICK-
TpokapauorpadpoM. IlogxmoueHHe 3EKTPOAOB OCYHIECTBIISIOT
10 BTOPOMY OTBEACHHIO (JICBas 3a0HAA U NpaBas NepeIHsis JafbI).
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[lepByro 3anuce IKI' npoBomsaT no Havaa BO3ACHCTBHUA
Ha >XHBOTHBIX XHMHYECKOTO areHTa, 3areM Ha 1, 5, 10 1 15-# MuH
3KCNO3UIHH H 4epe3 10 MUH nmociie ee okoH4yaHHA. [Ipoaomku-
TEJIBHOCTh KXAO0H 3anHCH cocTaBiseT 10 ¢ nmpH CKOPOCTH Npo-
TSOKKY OyMaXXHOM JIEHTH! 351eKTpokapauorpada 50 Mum - ¢,

[Ipu aHanmu3e JKI' ycTaHaBIHBAIOT KOJIHYECTBO COKpalle-
HHH ceplla B €QUHHUIY BPEMEHH, HAJIHMYHE HIIH OTCYTCTBHE
HAapyLUeHHH pHTMA (3KCcTpacucton). AHanuly nomiexar IKI
10 MEHbIIEH Mepe IBYX KpbIc. Ecnm xapaktep u3MerneHu#t JKI
y HUX HE COBNANAET, TO BO3HHKAEeT HEOOXOAHMOCTH B NOCTA-

HOBKC NOINIOJHHUTCIIBHOI'O 3KCIICPHMCHTA.

OnpenelieHHe 92CTOTHI ABIXaHHSA

Mertoanka OCHOBaHa Ha pErHCTPALliM CHTHAJIOB OT TEPMO-
3JIEKTPHYECKOIN0 HaT4yHKa, PEardpyrolero Ha pasHUIy B TEM-
[IepaTypax BABIXaEMOI'0 U BEIIBIXaEMOro XXHBOTHBIMH BO31yXa.

JUis 3amHCH AbIXaHus y OenbIX KphIC PEKOMEHIYETCs
MCIIOJIE30BaTh YCTPOMCTBO, (PYHKIMOHAJIbHAsI CXEMa KOTOPOIO
[IpUBEJICHa HAa pHUC. 2. B ero cocras BXOAT:

® NaTYHK, IIpEeACTABIOMUM coOOH TEPMOPE3IUCTOP C MaJIOH
HHEPIHOHHOCTBIO. LEro 3axpergior BOJH3M HOCOBOH 4YacTH
rOJIOBBI XHBOTHOI'O, HAXOMAINETrOCA B «JOMHKE» H3 IIOJTUME-
TUJIMETAKpHJIATA;

¢ OJIOK ImpeoOpa3oBaHHsA, rjie HAXOAATCH COrJjacyrouias
IIeNb, ABYXKACKaAHBIH YCHJIHTEJ/b, YCHJIHTEJb MOIIHOCTH BBI-
XOIHOI'O CHIHa/Ia, IaHeNIb YIIpaBJIeHH

® PErHCTPHPYIOWHH NpHOOp — 3neKTpokaparorpad), HCIoOb-
3yEMEIH OAHOBPEMEHHO JUIA 3aUCH JKI' y mogONBITHBIX KPBIC;

¢ Habop NPOBOAOB H pa3bEMOB I NMOAKIIOYCHHSA 3/IEMEH-
TOB YCTPOHCTBA.
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CHsATHE NOKa3aHUH TEPMOIJIEKTPHUYECKOrO JaTYHKa TaKXKe
IIPOBOAAT A0 Hayajla BO3ACHCTBUA HA XUBOTHBIX HCIIBITHIBAC-
MBIX BemecTB, Ha 1, 5, 10 ¥ 15-H MHH 3KCIO3MIHH H 4YEpe3
10 MUH mocne ee OKOH4YaHMgA. llpomomxuTe/IbHOCTH 3aIllHCH
NBIXaHust cocTaBIsgET 30 ¢ MpH CKOPOCTH ABMXKEHUA OyMaxKHOH
JIEHTHI dIeKTpoKaparorpada 10 mm - ¢

[Ipu ananu3e rpadpuIecKod 3anUCcH ObIXaHHS ONPEAEISIOT
€ero 4acrotry, obpamas BHHMAHHE TaKXe Ha PaBHOMEPHOCTH
u r1yOuny. Ui BBIABIICHHS XapakTepa H3MCHEHHH 4YacTOTHI
INBIXaHUs BO BpEMs IKCIIO3ULIMHU XXMBOTHBIX H MOCIE HEE ClenyerT
[IpOAHAIM3NPOBATh JAaHHBIE ONpPENENICHUN 3TOTr0 IOKa3laTels

HC MCHCC 4Y€M VY ABYX INOAOIILITHBIX KPBbIC.

OmnpeneneHne KOHUEeHTPANHH GTOPOBOAOPOAA

JIaHHYI0 METOHKY PE€AIH3YIOT IIPH HCIBITAHUAX (TOPCO-
nepxamux ra3oBeix OTB (xnmamoHoB M rekcadropuaa cepsi)
B pexuMe, 00yCIIOBIMBAIOIIEM 00pa3zoBaHHe MPOLYKTOB TEPMHU-
YECKOro pa3jioxxkeHHs. OHa OCHOBaHa Ha NOTEHUHOMETPHYECKOM
H3MEPEHHH AKTHBHOCTH (KOHIICHTpAIlHH) HOHOB ¢TOpa B BOJ-
HOM PacTBOpE ¢ IOMOMbIO PTOPCENEKTHBHOrO 3JEKTPOAA.

[Tepen aHanu30M pEaNbHON Cpeapl INEKTPOA KATHOpYIOT
0 CTAaHAAPTHBIM pacTBopaM ¢ropuaa Harpusa. s 3Toro mpo-
BOAAT U3MepeHus JJ[C ralbBaHHYECKOro 3JIEMEHTA, COCTOSIIC~
ro H3 QTOPCENEKTHBHOIO 3JIEKTPOAA, CTAHJAPTHOI'O pacTBOpa
H JJeKTpola cpaBHEHHs. M3MepHTensHbIM npHOOpPOM CHYyXHT
nonoMep U-1335. Ilo pesynbraraM u3mepennit crposar xanubpo-
BOYHbIH rpagukK (IlonpobHO nmpouenypa usmepeHut H MocTpoe-
HHA KaauOpoBOYHOIO rpaduka H3NMOXeHa B pyKOBOACTBE, NPH-
JIara€MoOM K CEJICKTHBHOMY 3JIEKTPOAY).

29



B npouecce HCNBITAaHUS OCYLIECTBIAKOT 1pobooTOOp
ra3oBO3QYIIHOM CMecH H3 00beMa HCTIBITATEILHOM KaMephl. | a-
30BO3OYIIHYIO cMech OapOOTHPYIOT Yepe3 ABa MOCIENO0BATEIBHO
COCAUHECHHBIX norjotutens ¢ 20 MJI OJUCTHIUTHPOBAHHOM BOJEI
B KaxzaoMm. bapOoTnpoBaHMe HAUYMHAIOT Cpa3y MOCJE TYIIEHHSA
H-reliTaHa H IPOBOAAT B TEYCHHE 3 MHH NpH paboTaromux
B KCTIBITATEILHOM KaMEPEe BEHTUIIATOPAX NEepeMEILINBaHN.

Ilo okoHuanuu npobooTbopa coaepxuMoe 0O0HX MOrJIO-
TUTENICH CMEIIMBAIOT U B MOJIYYCHHOH XUAKOH MpoOEe U3MEPHIOT
aKTHBHOCTb F , Taioxe HCIIOAb3ys IJIS 3TOTO CEJIEKTHUBHBIN 3JICK-
TPOJ, 3eKTpoA cpaBHEHHA U HOHOMep M-135. CooTBETCTBEHHO
pe3yJibTaTy H3MEPEHHS ¢ NMOMOUIBIO KATHOpOBOYHOrO rpaduka
ONpeleasiOoT BEJIHYHHY MOJIIPHOH KOHUECHTpAUHMH (TOPOBOAO-
poJa, a 3aTEM PACCUYHTHIBAIOT KOHIEHTPAILHMIO 3TOr0 COEHHE-
HHS B ra3oBO3QYINHOHN Cpede HCIBITaTEIbHOU KaMEpBI.

C.VM
TUu

C = 10°, (1)

rae C — xoHueHTpanus raza (HF) B Bo3nyxe, mr - M, Cy —
MOJISpHask KOHIEHTpalUns rasa B XHAKOM npobe, MOJb - 1 ';
V — nonHei# 00BbeM XHIAKOH IIPOOLL, JI; T — MPOAOIKHTEIHBHOCTD
0ap60THpOBaHHS ra30BO3AYIIHOH CMECH, MHH; # — OOBEMHBIH
pPacxoX ra3oBO3AyIIHOH CMECH, JI MMH .

Hcnerranus ¢ropcoaepxamux rasoseix OTB nosropsror
N0 NOJyYEeHHS IBYX BEIHYMH KOHUeHTpauMn HF, pasnnua-
IOIMHXCH MeXAy coboit He 6onee yeM Ha 25 %. M3 3THX BenH-
YMH BRYHC/ISIOT CPEAHIO KOHLEHTpallHio $TOpoBOAOPOJA,

KOTOPYIO H MPHHHMAIOT 38 OLCHOYHBIH NOKa3aTelb.
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Onpenesienne KonuenTpanuis
JAPYrHX NPOAYKTOB TEPMHUECKOI0 PaljIoKEeHHS

BenuyuHel KOHUEHTpAlHA OKCHIOOB Yyriepoha, obpasy-
IOIMXCA NPH TEPMHYECKOM Pa3IOXCHMH XJIAaNOHOB, HAXOAST
NpH HMCHBITAHUAX 110 pasHHIE B MOKA3aHHUAX ABTOMATHYECKHX
razoaHanu3aropoB CO u CO, 10 U nocie TYleHHs H-rernraHa.

s onpeneneHus IHOKCHAA CEPHl IIPH  HCIIBITAHUIX
3J1era3a NpPHMEHAIOT METOAHMKY H3MEPEHHA €ro KOHIIEHTPAIlHH
HHIMKATOPHEIMH TPYOKaMH HJIIM APYTYyIO METOAHMKY, arTecTo-
BaHHYIO OpraHaMH roCy1IapCTBEHHOM METPOJIOTHYECKOM CITy>XOHL.

1.2.5. [lanHble, nonyyeHHble
npu ucnbimaHusix 2azoebix OTB

B xayecTBe NpUMEpOB, WLIIOCTPHPYIOLUHX (aKTHYECKHE
3HAYCHHUA ONpeAeIAeMBIX MMOKa3aTeNeH OMMacCHOCTH BO3ACHCTBHA
razoBeix OTB B nNpoayKTOB HX TEPMHYECKOrO Ppa3jIOXEHHS,
HWDKE IPUBEJCHBI JaHHBIC HCIBITAHHA Tpex (ropcoaep)aurux
OTHETYIIAIHX BEILICCTB.

Jdannbie, NoJYy4eHHbIe
NpH HCNLITARHAEX Xjagona 11482

Ilpn ucneiranuax xnaaoHa 114B2 B oObeMe ucrneITaTesnn-
HOM KaMephl co3aBajiach €ro HopMaruBHas OObEMHAs OrHeTy-
Inamas KOHUEHTpauMs, pasHast 1,9 % 06. lng aToro ormery-
lIamee BeIecTBO B kKonuyecTBe 220 r moaaBaioch B KaMepy
U3 CTaHAApTHOro OajuioHa, B KOTOPOM MNMPEABAPHTENHHO ITOBEI-
IIAJIOCh JaBJIEHHE ra3opo3ayuiHo# cmecm no 1,5 MIla. Ilpwu
3THX YCJIOBHAX BPEMS BhINTYCKA XJazoHa 1 14B2 cocrasnsano 6 c,

a BpeMs TYILeHHS NJIaMeHH H-renraHa — 4-5 C.
[Ipy ucnbITaHHAX XHMHYECKH YHCTOro xyuanaoHa 114B2
B HOPMATHBHOH KOHUEHTPALIHH HE 3aPErHCTPHPOBAHBI CIIY4YaH

31



rHO€eIH XUBOTHBIX BO BPEMS 3KCIO3HIHH H B TeueHHE 10 CyToK
nocie Hee (1abiu. 3). Cyas nmo CKOpoCTH I1aBaHHUA O€NBbIX MBbI-
e A0 M MOCJE€ 3KCIO3HUMNH, PU3HYECKas paboTOCIIOCOOHOCTE
XXMBOTHBIX TaKXXe He MNpeTepneBaia H3IMEHEHUH (Tadn. 4).

Tabruya 3

BbIKHBaEeMOCTDL KHBOTHLIX NIPH B3AEHCTBHH Xj1aaoHa 114B2
B HOpDMATHBHOH OrHetyLualued KOHUEHTPRUHAR

B3sa10 BeikHio BeDXnI0
Bua Bonxuno
YKHBOTHBIX B OTMT 110 OKOHHaHHH yepes CyTKH dcpes
ocobei IKCNO3ULIHH 10 cyTok
benbie KpbICHI 8
benbie MBIIIK 10

Tabruya 4

Iloxa3aTenn paboTrocnocobnocTH 6enblx MbIlEeH
A0 H nocje po3aeHcreua x1aaoHa 114B2
B HOpMATHBHOH OrHeTylIaIeA KOHLIEHTPAUHH

Homep Cpennee BpeMa NponibiBa AMCTaHLIMK 1,5 M, C
KHBOT- -
HOI'O A0 IKCINIO3HIIHH NocCJiC IKCMO3HIHH
] 5,64 8,40
2 5,47 6,16
3 4,09 5,14
4 4,70 441
5 4,84 5,25
6 5,05 5,76
7 4,65 491
8 5,60 4.79
9 4,68 4,52
10 4,50 5,27

Xtm=)5,46 + 0,86

X+m=492 0,36

BMecTe ¢ TeM MpOBEAEHHBIE HCCIICAOBAHUA MOKA3aIH, NTO
KpaTKOBpeMeHHOe Bo3aelicTBHe xyianoHa 114B2 B orueryma-
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el KOHLEHTpAI[HH HE ABJIAECTCH 6€3BpEIHEIM HIIH, 10 MEHBLICH
Mepe, 0eCCHMIITOMHBIM. B 4aCTHOCTH, IIpH HAO/MOACHHH 34 110~
BEJEHHEM >XMBOTHBIX BO BpPEMS JIKCIO3HIHH OTMEYAIOCHh HX
JIBHraTeIbHOE BO30YXIcHHE, OCODOEHHO BBIpaXXEHHOE B Ipylnax
IMOAONBITHBIX 6enpiX MbINeH. MHCTpyMEHTATbHBIMH METOAAMH
HCCJICIOBAHH BBLIABJICHBI TAKXE (PYHKIHOHAJIBHBIE CABHIH CO
CTOPOHBl CEPACYHO-COCYAUCTOH M ABIXaTEJIBHON CHCTEM IIOX-
ONBITHBIX Oenbx KphIC. O HAPaBJICHHOCTH CABHUIOB CBHACTEIb-
CTBYIOT JAaHHBIe, NPHUBEACHHBIC B Ta0NA. 5. Cynd 1o 3THM HaH-
HbIM, Bo3aciicTBue XjagoHa 114B2 Ha >XMBOTHBIX IPHBOAHIIO
K YYallleHHIO cepJ€YHOH AEATEIbHOCTH H HEKOTOPOMY YypeXe-
HHUIO JBbIXaHHs, KOTOPHIE PETHCTPHPOBANIUCE C NEPBOH MHUHYTHI

H 10 OKOHYAHUSA 3KCIIO3HIIHH.
Tabauya 5

Yacrora cokpateHnit cepaua (MCC) n yacrora apixanus (1)
y 6eapix kpbic npu Bo3aedcTBHH xjaanoHa 11482

B HOpMATHBHOH orHeryuisined KOHUEHTPALHH

Ho Ha MAHYTE 2KCNO3niIMK MNocne
[loxa3ares
IKCIO3HLIMH

YCC, ynapon 460 520 { 540 | 530 | S10 500
B MHHYTY 380 395 | 470 | 550 | 550 520

108 88 98 96 | 100 112
116 80 92 100

YJ1, AbIXauH
B MUHYTY

[Ipn ucnerranusix xnapona 114B2 B pexume, 00ycnoBIIH-
BaomeM 00pazoBaHME NPOXYKTOB TEPMHYECKOrO pasiioxeHHI,
YCTAHOBJIICHO NPHCYTCTBHE B ra3oBO3AYINHOH CpeRe HCIbITa-
TENLHOH Kamepbl QTOPOBOAOPOAA B KOHIEHTpALMAX, YKa3aH-
HbIX B Ta0. 6. 1o HMEIOIMUMCH CBEACHHAM, 3TH KOHIEHTPALIHH
¢TOopoBOAOPOAA MOXHO CUHTATL AOMYCTHMBIMH B aBapHHHBIX
YCJIOBHSX.
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Tabruya 6

Konuenurpauus ¢proposoaopoaa B HCNBITATEILHOMH KaMepe
Nnocjie TYHieHHR H-renTana xiaaoHom 114B2

Kouuc}rrpauua HF, mr- M

el il

yCpPEAHCHHAN ycpcnueuuaa
33 fepBbie 3 MHH 3KCMO3HIIMH 32 15 MHH 3KCIIO3HLINK

Jlannbele OHoHcnbITaHUN XnanoHa 114B2 B 3ToM pexume
npuBeaeHsl B Tabs. 7-9. CpaBHEHHE 3THX JAaHHBIX C JAHHBIMH,
MOJIYYCHHBIMH IIPH YCJIOBHAX HCNbITaHHHM XynagoHa 114B2
6e3 MoJeJIbHOro o4ara noxapa (cM. 1abja. 3-5), no3BojgeT KOH-
CTaTHUPOBATh OTCYTCTBHE MEXIY HHMH CYHICCTBEHHBIX pa3Jiv-
yuil. [Ipn BU3YyaIbHOMN OLEHKE COCTOSIHHSA XXHBOTHBIX, IIOABEPT-
HYTBIX BO3JieiicTBHIO xy1anoHa 114B2 u npoaykToB ero repmuye-
CKOI'0 pa3JIOKEHHUS, TAIOKE OTMEYEHO NOBBIICHHE ABUIaTEJIBHOH
AKTHBHOCTH O€NbIX MBIIEH B IEPBbIE MHHYTHl 3KCIIO3MIIMH.
Onnako 310T 6HONOrH4YeCKHH 3¢¢GeKT OBUT HE CTONL BBIPAXKEH-
HbIM, K&K IIPH BO3ICHCTBHH YHCTOI0 OTHETYIIALIErO BEIECTBA.

Tabaruya 7

BoiKHBaEMOCTh dXXHBOTHLIX IIPH BO3AeHCTBHH
KkoMOHHauuu xaaoHa 114B2 1 npoayxTOB ero paioKeHHS

B3sTo BrniDxnno
Buixuno
B ONBIT 1O OKOHYAHHKH

IHBOTHLIX Ye CYTKH
IKCNMO3HLIHH pe3 oyt

ST A A A A N A
Bewewsum | 10| 10 | 10| 10
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Tabaruya 8

IMoxa3zaTens paborocnocobHocTH 6enbix Mbilnett
a0 H nocJie Bo3aelicreug kombunauun xwianoHa 114B2
M NPOAYKTOB €ro padjioxKeHHs

Howmep Cpeaxee BpeMs NPOIUILBA AXCTaHLHA 1,5 M, C
MWHBOT-
oro | downowww | mocesxcromn
‘ 4,63 6,26
2 4,70 5,07
3 3,92 4,29
4 4,93 4,38
5 4,29 4.88
6 4,65 481
T 4,76 523
8 5,11 5.16
? 3,90 4,96
10 5,08 4,50

X+m=4,60=+0,36 X+m=4,95+041

Tabaruya 9

Yacrora coxpamennit cepana (UCC) u uacrora avixanua (Y1)
y 6ennix Kphic npH BoagelcrauM komOunanuu xnaaona 11482
H NPOAYKTOB €ro PavioxeH s

Ha MHHYTC 3KCO3HUMH
o EEIEES

500 | 590 | 590 | 570
56 { 550 | 540 | 540
96 84 92 84
84 76 96 80

35



JanHbIE, MOJIyYeHHBIE
OpH HCNBITAHHAX xJaagoHa 31811

B oneitax ¢ xnagonoM 31811 omHopa3zoBeIi pacxon orue-
TylIalero BeIyecTBa paBHAICH 660 r, 4TO COOTBETCTBOBAIO
HOPMAaTHBHOH OOBEMHOH OrHETYLIALIEH KOHUEHTpauHH 7,8 % 00.
Bpemsa Beinycka xmapoHa 3181 B 06beM KamepEsl COCTaBIIANO
12—-13 ¢, a BpeMs TylLueHHA IUIAMEHH H-TenTaHa — 16-25 c.

[Ipu ncnbrranusx yucroro xjanosa 31811 B HopMaTHBHOM
OTHETYLIAIEH KOHUEHTpAIMM OTME4YeHa CTOIPOILEHTHAsd BbLDKH-
Ba€MOCTb XHMBOTHBIX (Tabn. 10). Bo Bpems axcno3uuun o6Hapy-
)XHBAIKUCH JIMIIb NPH3HAKKH C€1a00ro pasapaxaromero JeHcTBHA
OTHETYNIAIIIEIO BEINECTBA (IIOYECHIBAHHE MOPAOUYKH, YPEIKEHHE
AbIXaHUs), TOTAa KaK MOKa3aTelu (PYHKIHOHAIBHOIO COCTOSHHA
CEPACYHO-COCYAMCTON CHCTEMBI M (PH3HYECKOH paboTOCIIOCOOHO-
CTH )XUBOTHBIX HaXOAWIUCH B ITpeaenax HopMsbl (Tabi. 11 u 12).

Tabaruya 10

BLIKHBAEMOCTDb dKHBOTHBIX NPH BO3aeicTBHH X1agoKRa 31811
B HOpMATHBHOH OrHeTylaied KOHUEHTPAUHH

B3sTto Brixuiao BupxHio
Bua BbBKHIIO
KUBOTHAIX B OILIT 10 OKOH4YAHHH 4epe3 CYTKH yepes
ocobeii 3xcnosuuuu 10 cyTOK
Beamekpbicl | 7 | 7
Benbie MBILIH -I_-I_ 10 10

Tabruya Il

YacroTa coxpainesnit cepauna (UYCC) » yacrora nbixanus (U1)
y 6ennix kpbic npH Bo3aeiicTenn xaagona 31811

B HOpMATHBHOH OorHeryinamied KOHIEHTPAUHH

T
mmm IKCTIOIHLINK

YCC, ynapos 480 | 470 | 480 470
B MERHYTY 470 480 | 460 | 450 450

76 68 76 80 112
64 72 96 88 108




Tabruya 12

IHoxazaTenns paborocnocobnocTH Genpix muinrei
A0 H nocJie Bo3faelicreus xiaaona 31811
B HOpMATHBHON orHeTywiauie KOHUEHTRAMK

Homep CpeaHee BpeMs NPOIUILIBA JHCTAHUHK 1,5 M, €
XHBOT- —~ —
HOIO J10 IKCIIO3HLIMH [MOCJIC IKCITO3HIIHH

1 4,12 3,77
2 3,94 4.40
3 4,35 4.45
4 4,39 4,03
5 451 4.13
6 422 441
7 4,30 4,00
8 4,23 3,97
9 4,06 4,35
10 3,96 427

X+m=421+0,13 X+m=418+0,17

[Ipn ucnmrannsax xuagoHa 3181 B pexume, ob6ycnosnu-
BaroleM obpaszopaHHE NPOAYKTOB TEPMHYECKOro pasjIOXCHHA,
TaKXe YCTAaHOBJIEHO NPHCYTCTBHE (TOPOBOAOpOAA B ra3oBO3-
AYIIHON Cpefe HCIBLITaTe/bHOM kamepwl (Tabn. 13). IIpnyeM,
KOHLECHTPAIHH 3TOI'0 TOKCHYHOrO IPOAYKTa TEPMHIECKOTO pas3-
JIOXKCHHS OTHETYINAINEro BEemecTBa JOCTHIAH 3Ha4YeHHH, OIH3-

KuX K 2 000 Mr - M.

Tabaruya 13

KonuesTpauus ¢TopoBo0poAs B HCNLITATEILHOMN KaMepe
nocjie TYLIEHHS H-renTaHa xJjaaouom 318I]

Kouuenrpaums HF, mr-m™

Homep
onbra yCpeaAHCcHHAR yCpeaHeHHasn
38 NEPBHIC 3 MHH IKCMO3HIIHH 338 15 MuH IxCnO3ULIHK




B onsTax Ha n1a60paTOPHBIX XHBOTHBIX KOMOHHAaNHA
xnagoHa 318l] ¥ NMpPOXYKTOB €ro TEPMHUYECKOTO Pa3iOXKEHHS
BBI3bIBAJIa pA3BHTHE TAXKEJIOH MHTOKCHKALMH C XapaKTECPHBIMH
CHMIITOMaMH OCTPOH CEPAECYHO-COCYAHCTOH HEAOCTATOYHOCTH
(Opanuxapaus, apUTMHA, TOCHHEHHE MOPROYKH Y 6€IBIX KphIC)
H OAbIIIKKH MO THNY OpoHxocnasMa. (DyHKLUHOHAIBHBIE pac-
CTPOHCTBA XKH3HEHHO BAXHBIX CHCTEM OpraHu3Ma Habmoaaauco
Yy NOOONBITHBIX XHBOTHHIX U IIOCJIE NPEKpAICHHS TOKCHYECKO-
ro Bo3aecreus. JletanbHOCTh B Ipylrne OenbIX MBIIIEH COCTa-

Bui1a 80 %, B rpynne 6ennix Kpeic — 16 % (Tabdn. 14 u 15).
Tabruya 14

YacTora coxpautenuit cepana (HCC) u yacrora avixanuu (Y1)
y 6esibix KPbIC NpH BO3aeHcTBHH KoMOunaunx x1agona 31811
H NPOAYKTOB €ro paijioxKeHHs

Ao Ha MHHYI‘c IKCII03HUHN [locne
[lokasarens

YCC, ynapos 490 130 | 100 | 150 | 120

B MHHYTY 500 150 { 150 | 140 | 150 160
U1, abixauuit 120 60 72 68 76 80
B MHUHYTY 112 60 68 76 92 88

Tabauya IS

BbLIKHBAEMOCTD KHBOTHLIX NPH BO31eHCTBHHM
xoMOunauHn x1220Ha 31811 u npoayxTOB ero pa3oKeHHs

bennie MWILIH
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JlaHHBbIE, MOJYHEeHHbIC NIPH HCINLITAHHAX JJIerasa

[Tpu mcnerTaHUsIX 3JI€ra3za pacxoj]i OrHETYIIAINEro Belle-
CTBa, HEOOXOMHUMBIH JUIA MOJNYYEHHS B 0OBEME HCINBITATEIILHOH
KaMepbl HOPMAaTHBHOM OrHETYIHAINEH KOHIICHTpAllHH, paBHOH
10 % 06., coctaBsn 650 r. Bpemsa Bomycka 3jerasa obecrnequ-
paJlock B mnpegenax 12-14 c. Ilpu 3tuxX YCIOBHAX TYIICHHE

H-rentaHa Habmomanoce depe3 35—44 ¢ OT Ha4yala BbINYCKa
3JI€rasa.

[IpoBeneHHbBIE HCCNEAOBAHUA IOKa3aM, YTO KpaTKoBpe-
MECHHOE BO3LCHCTBHE XUMMUYECKHM YUCTOrO 3jerasa Ha nadboparop-
HbIX J>XHBOTHBIX B HOPMATHBHOH OrHETyIALICH KOHLIEHTpalHH
HE OKa3bIBA€T 3aMCTHOI'O BJIIMSAHHA Ha HX IOBEIAECHHE H oOluee
COCTOSIHHE, a TaKXKE€ Ha OIIpeAc/IIeMbIe MTI0OKA3aTeIH AEATEIHHO-
CTH cepala H opraHoB JAbixaHHA. PaborocnocobHOCTH mnoj-
OINBITHEIX O€JIbIX MBIIEH NMPH 3TOM He CHHXaeTcis. CHMIOTOMBI
MHTOKCHKALIMH HEe OOHApY)XXHBAIOTCA H B NOCTIKCNIO3UIIMOHHBIHA

nneprHoJ HabmoaeHus 3a KMBOTHBIMH (TabJ1. 16—18).
Tabruya I6

BbIKHMBREMOCTD XKHBOTHBIX IPH BO3ACHCTBHH J1erasa
B HOpDMATHBHOM OrHerywialle KOHUEHTPALHH

Bonkuno

Brlxuno
Mo OKOHYAHHH
WHUBOTHBIX 4Yepe3 CYTKH
IKCINO3HLIKH

bensie xpbich 7 /

benbie MbiLLH 10 10 “ 10
[Ipy MCNBITAHUAX 2j€ra3a ¢ TYIICHHEM H-IeriTaHa oTMme-
4Y€HO, YTO PTOPOBOAOPOA ABJAETCH HE €AHHCTBEHHBIM TOKCHKO-

JIOTHYECKH 3HAYHMBIM COE€IHHCHHEM B COCTABE NPOAYKTOB TEp-
MHYECKOIro pa3IOXKCHHSA OrHeTymaigero Bemnecrsa. KoOHTaKT
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jjera3a ¢ IUIAMEHEM H-renTaHa o0ycioBIHBaeT oOpa3zoBaHue

B OOJIBIIMX KOJIMYECTBAX M TAKOTO TOKCHKAHTa ¢ CHJIbHBIM pa3-

ApaxalomHM OeHCTBHEM, KaK JHOKCH cephl (Tabi. 19).
Tabruya 17

Yacrora coxpameHnnii cepaua (HCC) u yacrora avixanus (U/1)
y 6ea1bix KpbIC NIPH BO3AeHCTBHH 3J1erasa B HOpMATHBHOM
Ha MHHch 3KCIMO3HIIHH ITocne

OrHeryuiaimeii KOHUCHTPAUHH
[lokazarens

YCC, ynapos 470 | 490 | 490 | 480 470

B MHHYTY 460 | 490 | 490 | 480 470

Y, anixaHuif 68 80 | 100 96 96
B MHHYTY 92 | 108 | 112

Tabaruya I8

Hoxka3zaTens paborocnocoOHOCTH 0€/IbIX MblLIeH
0 K mocJie BO3AeHCTBHSA J1eraia B HOpMaTHBHON
OrHerywiamielf KOHUEHTPAUHH

Howmep CpenHee BpeMs NPOILILIBA AHCTAHIHK 1,5 M, ¢

XXHBOT-
1 4,78 3.83
2 4,42 4,71
3 4,97 4,59
4 4.36 3 80
; 5,03 4,02
6 3,93 4,23
7 4,64 5,08
8 5,05 3.92
9 3,50 5,10
10 4,26 4,15
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Tabaruya 19

KoHuteHTpallHi NPOAYKTOB TEPMHYECKOT0 Pa3jIOKeHHH JJleraia
B HCNIBITATEJILHOR KaMepe 1nocjie TYIUeHHH H-TenTaHa

~ B KOHLEeHTpalHR, MM’ L
| HEF,
Homep SO, HF,
onelTa | Ha 2-# MHH yCPCAHCHHAR yCpeaHEHHaA
IKCIO3HLINM >XHBOTHbLIX 38 NICPBLIC 3 MHH 3a 15 MHH 3KCNO3MIIMH
3 - O ~_ IKCIMO3HLMH

1 | boneue 2 500 997 645

2 | 2}_§_Q o 476 351

3 bonswe 2 500 1 088 645

YcTaHOBIIEHO, YTO BO3JeMCTBHE KOMOHMHaAIMH 3Jerasa
H MIPOAYKTOB €r0 TEPMHYECKOr0 pa3jIOKECHHS IPHBOIMT K pa3-
BHTHIO HHTOKCHKAIIMH KpalHE TSHKENOH CTelneHH. B Hauane
3KCIMO3UIHH OTMEYAETCH HEKOTOpoe OeCrNOKOMCTBO XHBOTHBIX

H YPEeXCHHE Y HHUX AbIXaHHUA. 3aTE€M OMBIIIKA II0 THIY OpPOHXO-
CIlasMa HadvHaeT OBICTpO NpOrpecCHpoBarh. COCTOSHHE >XKH-
BOTHBIX CTAHOBHUTCA BCE 00JIEE YTHETEHHBIM. ¥ HEKOTOPHIX OCO-
Oeii OenpIXx MbleH HaOMIONAIOTCA CYJIOPOXHBIE COKpAlICHHA
CKEJIETHBIX Mbill. Ha 37eKTpoKapAHOrpaMMe y MOAONBITHBIX
O€JIBIX KphIC PErMCTPHPYIOTCH U3MEHEHHUS CEPACYHOMN JESTElIb-
HOCTH B BHJIC PE3KOr0 YMCHBLUCHHS 4YHCJIa CEPIACYHBIX COKpa-

INCHUH K BRIpPAXXEHHBIX HApyLICHUH ee puTMa (Tad. 20).
Tabaruya 20

YHacrora cokpameruit cepaua (HCC) 1 yacrora apixauus (41)
y 6eqbiX Kpbic npH BO3AeHCcTBHH KOMOHHALIHH u1era3a
H TIPOAYKTOB €ro paiJioxKeHHSs

Ha MHHch IKCIIOIHLIUH [Tocne
Ilokasarens

YCC, yoapos 350 200 | 230 | 250 { 160 160
B MUHYTY 460 200 | 220 { 170 [1900 150

124 52 100 96 92
96 60 64 60




[lo okoHYaHUH 3KCNMO3ZMIMH OOHApPYXHBAIOTCA H APYTHE
IIPHU3HAKH HHTOKCHKAIIMH: Y O€JIBIX KpBhIC — NIOCHHEHHE HOCOBOM
4aCTH I'OJIOBHI, JIbIXaHHE C XapaKTEPHBIM 3BYKOM, Y HEKOTOPBIX
oco0¢eH rnaszHoe A0JIOKO NMOYTH NOJHOCTHIO 33aKPBITO BEKAaMH,
y OensIx Melledl — NpakTHYECKH ITOJIHASA IMoTepsa paboTocnocob-
HOCTH. [ 'nOenp )KUBOTHBIX HACTYIIAET NPEUMYIIECTBEHHO B IEP-
BBIE 4Yachl IIOCJI€ NPEKpPAIIEHHA XHUMHYECKOIO BO3IACHCTBHA.
JlerabHOCTS B IPYIIIIEe MOAONBITHRIX OeNbIX KphIC cocTaBmia 70 %o,

B rpymne 6ensix Meinei — 40 % (tabn. 21).
Tabnruya 21

BLIKHBAREMOCTD )XKHBOTHLIX NIPH BO3AeHCTBHH
KOMOMHALHH 371€era3a H NMPOAYKTOB ero paijiokKeHHs

Beixuno BeDxuio
Bun Behxuno
110 OKOHYAHHH

ye
MHBOTHBIX yepes CYTKH pes
IKCITO3ULIHH 10 cyTok

Bomewsmn | 10| 9 | 6 | 6

B nononHeHHe K AAaHHBIM I'a30BOro aHajlM3a, MIPUBEICH-
HbIM B Tabn.6, 13, 19, cnenyer oTMETHUTH, YTO KOHLEHTPALUH
OKCHJA yrjiepoJa H OJHOKCHIA YIJIEpoJa NpH UCNBITAHHAX XJIa-
JOHOB BapbHPOBAIM COOTBETCTBEHHO B AHana3oHax 0-0,04 % o0.
n 0,09-0,29 % 06., npH 3TOM KOHIIEHTpAIIMA KUCI0poaa B 00ne-
M€ HCIILITAaTEILHON KaMephl He CHHKanachk 6osee yeM Ha 1 % 0b.
J{aHHBIEe ONpeAe/IcHHHA 3THX ra3oB B JKCHEpPHMEHTaX C IeKca-
¢TOopHIOM CEpPBI OTIMYAJIMCH TEM, YTO KOHLIEHTpalKs JHOKCHAA

yrjiepoja nossimanack a0 1,25 % 06., a koHIEHTpalUs KHCIIO-
poza ymeHpmanach 1o 16,5 % o6.
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O606menne nory4eHHBIX JAHHLIX

B npoBegeHHBIX HCCIIeJOBAHUAX MTOKA3aHO, YTO BO3HACHCT-
BHE XHMHYCCKH YHCTHIX XJIQJJIOHOB H 3JI€ra3a B HOPMAaTHBHBIX
OFHETYINAIMX KOHLEHTpAUMAX HE HNPHBOOHT K Pa3BHTHIO
Y IOIONIBITHBLIX >XXHBOTHBIX ABHO BBIPAXXCHHON HHTOKCHKAIIMH.
BiusAHHE HCNBITBIBAEMBIX BEIECTB HA XXHBOH opraHu3M oOHa-
PY)XHBAJIOCh JIMIUb II0 YPEXKEHHIO AbIXaHHA Yy OeNBbIX KpHIC,
YCTOHYHBO BOCIIPOH3BOIHMOMY BO BPEMsi IKCIIO3HIMH, HO OBICTpO
oOpaTHMOMY 110CJIe €€ OKOHYaHHA. Takoe OTKJIOHEHHE YHKIIHU
ABIXaHHSA OT (PHU3HOJIOrHYECKOH HOPMbI CBHJIETEIBCTBYET, IO
BCEH BEPOATHOCTH, O CNaOOM pa3fpaXkarolleM AeHCTBHH OIHETY-
[al[UX areHTOB Ha CIM3UCTYIO 000JI0UKY JbIXaTebHBIX ITyTEH.

J{pyrue nposBie€HHA OHOJOrHYECKOro AeHCTBHSA Ia30BRIX
OTB B HOpMarUBHBIX KOHLEHTPALMAX OTMEYAIMCH TOJIBKO
B ONbITax C xnagoHoM 114B2. B HuX, B YaCTHOCTH, BH3YAJILHO
PErHCTPHPOBAIOCh JBHIaTeIbHOE BO30YXIEHHE IXHBOTHAIX,
OCOOCHHO CHIBHOE Yy O€nbix Mbluiei, a METOJOM 3JIEKTPOKap-
JHorpaMH — yBeJIMYCHHE YHUCJIa CepAeYHbIX coKpalneHuit y Ge-
JeIX KpeIC. Cyas no 3THM cHMNTOMaM, xJaaod 114B2 B HopMa-
THBHOM orHerymame#i xosnentpaumu (1,9 % 06., 220 r - M)
BBI3LIBACT Y MOAONBITHHIX >XHBOTHBIX H3MECHEHHA COCTOSAHHA
OpraHn3Ma, XapakTepHHIC Ul NepBOH CTAAMH Hapxo3a (CTaHuH
BO30Y)KIEHHR) H, CICAOBATEILHO, 0OIANACT B CpPaBHEHHH C ApY-
FHMH HCIOBITAHHEIMH BEUIECTBAMH 3HAYMMO Oonbiell 6HOIOrRn-
4eCcKOH aKTHBHOCTBIO. Takoe 3akiOYeHHE He INPOTHBOPEUHT
HMCEIOIMHMCA CBEOCHHAM O TOKCHYHOCTH XJyanoHa 114B2, ero
HapKOTHYECKOM ACHCTBHH H Apyrux 6nosgdexrax.

IIpy MCnITaHHAX B pEXHME «IOXAPOTYILICHHA» BpEMs
BBIITYCKa OTHETYINAIMX BelnecTs B 00HEM HCNBITATE/ILHOR Ka-
MEPBI, II€ HAXOAHJIACh EMKOCTh ¢ NOPSAINHM H-IelITAHOM, Orpa-
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HHYMBAJIOCH JHAIa30HOM 0—15 ¢, Torxa Kak BpeMs TYIICHHUSA
H3MEHSUIOCHh B O0Jjiee INHPOKHX Ipenenax: oT 4—5 ¢ B onbITax
¢ xnmanosoM 114B2 no 35—44 ¢ B oneITax ¢ 31erazoM. XJIaJAOH

31811 Be3pBaN 3 pext TymeHus 3a 16—25 ¢ oT Hayaia €10 BbI-
MyCKa H3 CTaHAapTHOIO OayUIOHa.

Y CcTaHOBJICHO, YTO IIPH TYILIEHHH H-TENTaHa YKa3aHHbIMH
BEIIECTBAMH 00pa3yrOTCs JIETy4HE NPOAYKTbl TEPMHUUYECKOro
pa3inoxeHus. OO0 uX KOJIHYECTBE MOXHO CYIUTh [10 KOHLUEHTpA-
uH ¢TopoBosopoa B ra30BO3AYIIHONM Cpelie MCNIBITATEIHLHOM
KaMeEpHI, a B ONBITax C 3JI€ra3oM, KpOME TOro, ¥ Mo KOHIEHTpa-
UM auokcuaa cepbl. Kak Haubonee Oe3onacHeli NpossHi ceds
xianoH 114B2, npu HCIBITAHUAX KOTOPOro KOJHMYECTBO OOpa-

3yromterocs ¢groposoaopona okasaiock B 50-100 pa3 MeHblue,
4yeM IMpH UCNBITaHHAX XIagoHa 3181 u aneraza.

J{asHBIE O COCTOAHHH NMOHONBITHBIX XXUBOTHBIX I10KAa3alH,
YTO TPOAYKTHEI TEPMHYECKOrO pa3loxeHus xnaaona 114B2
HE BBEI3LIBATH TOKCHYECKUX HPGHEKTOB U HE OKA3bIBAIIM 3aMETHOI'O
BIIMAHUSA Ha OHOJOr”4ecKoe IeHCTBHE HMCXOMHOTO BEINECTBA.
B onwrrax xe ¢ xuagoHoMm 318l] u anerazoM y nogonbITHBIX
YXHBOTHBIX OTMEYAIMCh IIPH3HAKH HHTOKCHKAIIWM TSHKEIOH CTe-
JICHH, TIPEXJE BCEro XapaKTEepHHIC HAPYUICHHS JAEATENILHOCTH
cepauna # OpraHoB ApixaHHs. IIpH 3TOM JEeTaILHOCTE B BHIOOP-
KaX XHBOTHBIX cocTasiiia ot 20 xo 80 %.

CnepoBarenbHo, XJ1aa0H 3181 u 3neras pa3nararorcs npu
KOHTAKTe C IUIaMeHeM ¢ 00pa3oBaHHEM MMPOAYKTOB pa3JIOKECHHS
B KOJIMYECTBAX, IMPH KOTOPBIX ra3oBO3NyINHas Cpeaa B IKOJIOrH-
YEeCKH 3aMKHYTOM NPOCTPAHCTBE CTAHOBHUTCA HECOBMECTHMOH
C XH3HBIO.
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1.3. Pexomenayembin noaxoA K oLeHke
ONacHOCTH TOKCMUYECKOro Bo3ieucTBUA razosbix OTB

IIpu OLICHKE ONACHOCTH JKCTPEMAIBHOIO BO3ACHCTBHA
ra3oeelx OTB B ycnoBuAX NpUMEHEHHS CIEAYET YYMTHIBATh HX
napamMeTpbl OCTpod TOKCHYHOCTH (CLso, Limgc), BEIHYHHEI
LOAEL u NOAEL, nonycTuMble KOHUCHTPALHH IIPH HOPMAJTh-
HeIXx ycnoBusax (IIAK, ObYB) u upe3BhdalHBIX CHTYyaIHIX
(MJIK). BaxHo Takxe HMerp noadOpKy TOKCHKOJOIHYECKHX
JAHHBIX II0 IPONYKTAaM TEPMHUYECKOr0 pa3jIOKCHUS, NpPUMED
KOTOpOH npuBeaeH B Tabm. 22.

Tabaruya 22

ToxcHueckne ¥ NONYCTHMBLIE KOHLEBTPALHH $TOpOBOAOPOAS
NPH KPATKOBPEMEHHLIX BO3IeACTBHRX

s Onpeae.icHUs KOHUCHTpauui KO
[IpuOnM3UTENBHO NIETANIBHAS KOHLEHTPALMA ITPH 2 050

I-
KOHUEHTpaUuHH, ONAcHbIC IS XH3HH H 3J0POBbA 40-210
NpH KPaTkoBpeMEHHRIX (30—60 MuH) BO3AEHCTBHAX -
3 IDLH - !;énocpenmenno OrnacHas KOHILICHTpa- 25

LMs, HO MO3BO/IOWIANA YENOBEKY, HE HMEIOLIEMY

CpeACTB HHIMBHIYAILHON 3a0IHTH, BRIMTH M3 30HKI

aBapHH 6e3 HeOOpAaTHMBIX HApYMEHKH 3A0POBLA

MaxkcHManbHEC KOHIEHTPALMM, JOTYCTHMAIC B aBa-

PHHHBIX YCIOBHMSAX IPH BPEMEHH BO3ACHCTBHA:

10 MUK 17
30 MHH 85

B 1abn. 23 H310XkEeHBl KPHTEPHH OLICHKH, YCTaHaBJIHBa-
JolIed TPH cTeneHn onacHOCTH razoBeiX OTB B ycnoBusax o6b-
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EMHOro noXkaporyiieHus. JUig Kaxmnol creneHH aaHa 6a3oBas
XapaKTCpHCTHKA M YKa3aHbl OXHACMBIC pPE3YyJbTAThl HCIIBITA-
HHH OrHerymamux ra3zoB. CoOTBETCTBHE HCILITHIBAEMOIO BeE-
IIECTBA TOH MM HHOH CTEIEHH ONACHOCTH BBIABASIOT IIPH CO-
NOCTABJICHHH OrHETYINAIOHUX KOHLEHTPALIMH H BbI3BIBAIOIIHX
TaKHe HaApYLICHHS B OPraHH3ME 4ejIOBEKa, KOTOPBIC SABISIOTCS
KPUTHYECKHMH JUIS BBDKHMBAHHSA. [Ipy 3TOM yYHUTBHIBAXOT TaKXKeE
BEPOSATHOCTh 00pa30BaHUA NPH MNOXAPOTYNICHHH TOKCHYE-
CKMX KOHLEHTpAallUH NPOAYKTOB TEPMHUYECKOr0 pa3IOKEHHUA
(mo ¢ropoBonoponay donpine 40 Mr- M ).

Tabnrnuya 23

KpHTepHH OLeHKH ONaCHOCTH TOKCHYECKOr0 BO3ACHCTBHA

ra30BbiX OrHETYIURLIHX BELIECTB B YUIOBHAX
001LeMHOI0 NOXAPOTYILIEHHS

O000111eHHbIC ARHHEIC

ba3oBas xapaKTepHCTHKa
HCIBLITAHHUN

HopMmaTHBHaA BEJIHIHHA
OrHeTymaine# KOHLEeH-
TpaLH OOJIbIIEC BEJIHYH-
Hbl KOHLIEHTPALHUH, OTlac-
HOHN 115 XXH3HH H 300POBLA

YeJIOBEKA NPH KPaTKOBpe-
MEHHOM BO3eACTBHH

IlpH xpaTkOBpEMEHHOM

(10 15 MHH) BO3aeiICTBHH

Ha 1aDOPaTOPHBIX HKHBOTHBIX
OTrHETYINALETO BELIECTBA

B HOPMAaTHBHOHR KOHLICHTpa-
LIMH MOTYT OTMEYAThCA KITH-
HHYECKH BLIPAKCHHBIC HADY-
INCHUA COCTOSHHMSA OPraHM3Ma
WHWIH PErUCTPHPYETCH CY-
MIECTBEHHOE CHIDKEHHE QH3H-
yeckoi paboTocnocobHOCTH

46



CreneHs
ONAaCHOCTH

OTHETYUIALIEro
BELIECTBA

2

Oxoxnyuanue mabnr. 23
—
O600ueHHBIE JAHHBIC
: UCTILITAHKNA

baszoBas xapaxTepUCTHKA

HopmaTuBHasA BEJIHUHHA Or-
HETyLIALICH KOHHEHTPALHH
MEHbILC BEJIMUHHBI KOHIICH-
Tpailiii, ONacHOR NS XKH3-
HU H 3JI0pOBbA YeJIOBeKa,
HO B YCJIOBHAX NOXapOTY-
LIEeHKUA BO3MOXXHO 0Opa3o-
BaHHE TOKCHYECKHX KOH-
LHEHTpalHA MPOLYKTOB TEp-
MHYECKOro pa3yiOKeHHA
OrHEeTYIHAIEro BElecTna

€T ONIACHOCTH JUIH XH3HH H 310-
POBhA YeNIoBeKa. TOoKCHUECKOe

BO3/ICACTBHE NMPOAYKTOB €10

TEPMHYECKOIO PAAIOKEHHA
HCKJTIOMEHO HIIH MAIOBEPOATHO

CHMITTOMOKOMIUIEKC TSDKEJIO-
N0 OTpaRNeHHA (C BO3MOXHBIM
JIETAILHBIM HCXO/IOM B IPYyTI-
NaxX NOJONBLITHLIX dXHBOTHBIX)
NPOSBJIAETCA TOJILKO ITPH HC-
ILITAHUAX ¢ MOEJIbHBIM O4a-

roM rnoxxapa. KoHueRTpalms
MPOAYKTOB TEPMHYECKOTO
PAVIOKECHHA OrHETYHIAILENO
BEILIECTBA 10 (YTOPOBOAOPORY
peBbIllacT 40 MT - M
[Ipy HCTILITAHHAX HE PETUCT-
PHPYIOTCSH MPH3HAKH OTPARJIC-
HUA 1 H3MEHEHHA NoKazaTeNeH
COCTOSIHHA OPraHH3Ma, CBHIC-
TEJIBCTBYIOLIME O CYLLUCCTBCH-
HOM CHIDKEHHH €0 QyHKIHO-
HATLHBIX BO3MOXKHOCTEH. [1po-

JYKTBI TEPMHYECKOTO pagsio-
YKEHHUA OTHETYLIALLETO BEIeCT-
Ba OTCYTCTBYIOT HIM HX KOH-

uemmlmmqrmmn?ow
He

40 MT - M

ERAM L1 DAt

Tax, mo 3TuM KpHTepHsM XJ1anoH 114B2 u nuokcua yrie-
pola COOTBETCTBYIOT IIEpBOH CTEMEHH ONACHOCTH, 3erad —
BTOpOM, a HHEPTHBIEC Ia3bl — TPETHEH CTENCHH ONacHOCTH B YC-

JTOBHAX 00BEMHOr0 NMOXapOTYIICHHS.
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1.4. Odbopmnenune pesynbTaToB MCNbITaHUK ra3oBbix OTB

Ilo 3aBepmieHMH HCHBITAHHA Ta30BOr0 OrHETYILIAILETO
BEIIECTBA COCTABJAIOT OTYeT. B HEM NPHBOAAT NMACIOPTHHIC
NaHHbIC 0OBEKTAa HCIIBITAHMSA, YKA3bIBAIOT JAaTy H MECTO IpPOBE-
NECHHS UCIIBITAHHH, YCIOBHS H METOAHMKY HCIBITAHHH, YCTAHOB-
JICHHBIC 3HAYCHHUA IT0Ka3aTeJIeH ONNaCHOCTH, Nal0OT OLECHKY ITOJTY-
YEHHBIX JAHHBIX B COOTBETCTBHH C IIPUHATHIMH KPHTEPHAMM.
OT14eT COCTaBIACT HE3aBHCHMAas opra”Hu3aius (jnadoparopus),
IIPOBOAHABIIAS HCITEITAHMA.

3aKIOYeHHE N0 pe3yIbTaTaM HCIBEITAHUN BBUIAET OPraHH-
3allMA, aKKpE€OHTOBAHHAA I'OCYyJapCTBEHHOH CaHHTapHO-3MHIE-
MHOJIOrH4eCKON ciyxOoit M3 Poccun B 0011aCTH TOKCHKOJIOTO-
THTHEHHYECKOH OLICHKH CPEACTB NOXapOTYINCHHS.
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2. OLIEHKA ONACHOCTY TOKCHUYECKOIO BO3AEUCTBURA
OFHETYLIALLUX ASPO30ONEN

2.1. ObocHoBaHue HeobxoauMoOCTH
npoBeAeHuA ucnoitadum NOA

JIns npOTHUBONOXAPHON 3alMUTHEI MPOMBIIIEHHBIX M ajl-
MUHUCTPATUBHBIX 34aHUMA, TPAHCIIOPTHBIX U IPYruXx OOBLEKTOB
BCE DoJiee MHUPOKOE IPHMEHEHHE HAXOAAT YCTAHOBKH OOBEMHO-
ro a3po30JIbHOr0 IOXapOoTyWeHUus. McnoiaHUTenbHBIMH YCT-
pPOHCTBAaMH TaKHMX YCTaHOBOK CJIyXKaT I€HECPATOpPHI OrHETYIIA-
IIIETO aj’po30JisA, B KOTOPBIX B Ka4€CTBE 3apAAOR a3p030JieoOpa-
3y1o1iHX cocTaBoB (AOC) HCONB3yrOTCA CHELHANIBHO CHOPMO-
BAHHBIC [€TEPOrC€HHBbIE CMECH OKHCIUTENS (HUTpaT Kalud, nep-
XJIOpaT Kajus), roprodero-cessywomero (dpeHonpopManbaerui-
Has CMOJIa, SMIOKCHIHBIE CMOJIBI, KAYYYKH H IP.) H LEJIEBBIX JO-
6aBOK (CTaOHIM3ATOPHI, KATAIU3ATOPHI W/HIH AP.).

B HopManbHpIX ycaoBuax 3apansl AOC o6nanaror XHMH-
4eCKOH CTaOMIIBHOCTBIO, HO IIpH HarpeBe (OT NEKTPOCIHpAIH,
[IMPONIATPOHA, O4Yara I0Xapa) Ha4YHHAIOT HMHTEHCHBHO TOPETh
C BBIACJICHHEM B OKpYXalolllee NMpOCTPAHCTBO TBEpAO(A3HOro
orHerymaiero aspo3oiii. CooTHoUIEHHE B HEM [10 Macce TBEP-
IOH M razoBoi ¢a3 MoxeT OBITH pa3JIMYHEIM, HO s obecreye-
HUS BBICOKON OrHerymamied 3Q@QEeKTHBHOCTH a3po30Jii OHO
NOJDKHO HaxoauTheed B npeaenax 50/50-40/60.

Teépnas ¢a3za a3po30i8 COCTOHT IIPEHMYIIECTBEHHO
H3 TOHKOJHUCIIEPCHBIX 4aCTHI COJIEH H THAPOKCHAOB MENOYHBIX
MECTAJLJIOB (K;)_CO;; . 2H20, KHC03, KOH, KCI, KNOz H Hp)
MaccoBas 1015 4acTHl pasMepamu ot 0,1 10 S MKM MoOXeT co-
ctaBATe 90 %. BeneacTBue ManblX pasMEpPOB YAacCTHI{ OTHETY-
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[maiui a’3po30ib CnocobeH MIMTEABHOE BpeMA HAXOMHTHCH
BO B3BCIICHHOM COCTOSHHH, 3aHUMAas BeCch OOBEM 3aimquinae-
MOI'0 MOMEICHUA.

B razosoi#i ¢paze npoaykroB ropeHuss AOC npeobnagaror
a30T ¥ THOKCH] yriepoaa. Kpome Toro, B Hel 0OHapyXHBaIOTCS
OKCHMJ1 yriiepona, okcuasl azora (NO,), napsi Boasl. JlonmoaHH-
TEJIBHO MOIYT NpHCyTcTBOBaTh aMMHak (NH;3), xmopoBomopon
(HC1), mmanosomopox (HCN), yrieBoxopoanl H HEKOTOPbBIC
IpYrHe COEIUHECHHS.

MHOIOKOMNOHEHTHBIM COCTaB OTHETYINAINEro a’3po30Ji

C IMMPOKHM CIIEKTPOM BPEAHLIX IUIS 310POBbS 9YEJIOBEKA Be-
MIECTB NpeAonpeneseT TOKCHYECKYIO OIIAaCHOCTh Cpelnl, Hop-

MHPYIOLIEHCS B 3aMKHYTOM IIPOCTPAHCTBE NpU cpabaThIBaHUM
['OA. B xa4yecTBe npuMepa TAKOro COCTaBa MOI'YT CIIY)XHTH pe-
3yJbTaThl (PH3HKO-XHMHYECKOIO aHAIM3a CpeAbl HMCHOBITATEJIb-
HOHN KaMephl II0CJIC CrOpaHHsa B HEH 0Opa3lioB TyINAlHX KOMIIO-
3MIHH ONKTHLIX penentyp (Tadn. 24).
K nauOonee onacHbIM KOMIIOHEHTaM MPOAYKTOB MOPCHHSA
AOC OTHOCAT Yaime BCEro OKCHI YIJEepoAa, OKCHABI a30Ta
TBEPABIC YACTHLIBI a3p030Jiid. BBIpaXXE€HHOE TOKCHUYECKOE JECH-
CTBHE ra30a3pO30JBHBIX CMECECH MPOABIAECTCR B TEX CiIydasXx,
korga xonoeHrpauuu CO um NO, npeBpIIaIOT JONYCTHMBIE
B aBapHHHBIX yCIOBHAX. I[IpH HHM3KOM COAEpXaHHHM ITHX ra3os
NpeBAMHPYIOT 3PPexTnl pa3apaxalomero REHCTBHA CMeceH
HA KOXY, CIH3HCThIC 000JIOYKH rINa3, HO IIaBHEIM OOpa3oM
H& JABIXATCINbHBIC INYTH BCJICACTBHE INPOHHKHOBECHHA B HHX
B 00OJBIIHX KOJMHYECTBAX TBEPABIX YAaCTHI{ COJICH KAJIHA H ApY-
rHX COoeaHHEHHN. Yem BHINE AHCHEPCHOCTH aj’po30iid, TEM
ryOxke NpPOHHKAIOT TBEPABIC YACTHI(BI B AbIXaTeIbHBIC IYTH,
BLI3LIBA XHMMHYECKOE pa3fpaxeHHe CIM3UCTOH 000049KH
OpOHXOB H IEroOYHBIX aJLBEOJI.
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Tabarnuya 24

J{aHHbIe 0 cocTaBe NpoaAYKTORB ropeus AOC

AOC,
yaeNnbHB A

PacxXOR | razoBoif ¢a3bl, | KOHAECHCHpPOBaHHON (a3nl, MEHbIIE

OTHOCHTEIBLHOE ColepKaHHe PpaKiuiA

KOMIIOHEHTLI .
TBEpABIX 4acTHL, 7o

Oonpiie

MT - M % Macc. 2 MKM 10 Mkm
KyCO; - 2H,0 - 34,5 '
KHCO; — 29,0
51
NH,HCO; - He ob. ~
K,CO, - 2H,0 - 52,7
KHCO; - 8,2 | |
42 | 43 13 | 2
|




TokcHyeckas OnacHOCTH OTHETYIIALIErO a’po30Jis 3aBH-
CHT OT XuMH4YecKoro cocrasa 3apsgaa AOC, COOTHOLLUEHHA €ro
peareHTOB (OKHUCIHUTENA H T'OPIOYEro), BKIIOYCHHUA B PELENTYPY
TyLIAlleH KOMIIO3WIMH KaTalH3aTOpOB HH3KOTEMNEpaTypHOI'oO
OKHCJICHHS OKCHJIA yrjIepoJa H BOCCTAaHOBJIEHHS OKCHIOB a30Ta
H apyrux neneBblx nobaBok. K ¢akropaM, oka3nIBaromum
BIMAHHE Ha 3Ty XapaKTEPHCTHKY OrHETYIIALIEro a’po30Jii, OT-
HOCAT, KPOME TOro, IHCIEPCHOCTL MCXOAHBIX KOMIIOHEHTOB
H TEXHOJIOTHIO H3rOTOBJIEHHUS 3apsana, o00pydOBaHHE reHEepaTo-
pa OXJXKIAIOIMMMH KOHCTPYKTHBHBIMH JIEMEHTAMH HJIH OJ10-
KaMH XHMHYECKHX norioTHrened temna. Cyurawor, 4yTo Oolee
BEIDAOXXEHHYIO TOKCUYHOCTH OTHETYIHANIMX a3PO30JIEH CIeayer
OXHJATh B TEX CJIydasX, KOraa UIf ux NoJdy4eHus ¥Cnoab3yIoT:

® COCTaBhl H3 KPYIIHOAHCIIEPCHBIX HCXOAHBIX KOMIIOHEHTOB
(Oosee 100 Mxm);

® COCTaBbl C HECTEXHOMETPUYECKHM COOTHOIIIEHHEM IOproye-
I'0 U OKHCIIMTENA, «00OralliéHHBIE» IO rOPIOYEMY KOMITOHEHTY;
® I'C¢HEeparophbl, CHAPHKCHHBIC OXJIKAAIOUIHMH BELIECTBAMH.
CnenquanucTel NojaaraioT, YTo NpH HCIONb30BaHHH ["OA
C Pa3sNIMYHOIO poja OXJIAKIAIOIHMH HacaJKaMM MOJIy4YacMbIH
OTHETYINAHUA a’po30ib (OCOOEHHO NMpH TOPeHHH HECTEXHO-
MCTPHYECKHX COCTaBOB H COCTaBOB H3 KPYNHOIHCIIEPCHBIX
KOMIIOHEHTOB) MOXET CoAepXarth B 1,5-5 pa3 Gonsine TOKCHY-
Hhx Bemzects (CO, NHj, Cl', NOx u T. n.). D10 caexyer y4uTsl-
BaTh NpH 0OOCHOBAHHHU LENECOO0PA3HOCTH IMPOTHBOIOXKAPHOIA

3amMUTel Ha ocHOBE AOC H pa3paboTke MeponpHATHH 110 0bec-
neYeHI0 6€30NacHOCTH oAeH.

HMMeloTcs H 3KCIIEpHMEHTAILHEIE MOATBEPXKIACHHUSA CyIIe-
CTBCHHOH 3aBHCHMOCTH YPOBHEH BRIJICICHHA TOKCHYHBIX ra3oB
OT BbIIICHAa3BaHHBEIX ¢(akTOpoB. [IpHMEpOM MOryT CHYXHTDH
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pe3ynbTaThl CPABHHTEJIBHBIX HMCIIBITAHHHA 3apsloOB M MojeJe
['OA. Beibopouno oun npuseacHsl B Tabn. 25. OcobeHHO KOH-
TPACTHBIMH SBJAIOTCA AAHHBIC O KOHICHTPALUAX OKCHAA yTJIe-
pPOXa B HCHBITATEILHON KaMepe, IOKa3bIBAIOUIKUE, B KaKOH CTE-
neHu cHapsxeHHe I'OA oxnaxaarolmHuM BEIIECTBOM H COHEp-
XaHHe oKHUCIHTENS B 3apage AOC MOTyT H3MEHATh BHIIENICHHE
TOKCHKAHTa B COCTaBe OrHETYNIAIIETO a3pO30Ji.

[To Bceit BEpPOATHOCTH, €IE HE H3YYEHBI BCE PAKTOPBI, KO-
TOpbIE MOTYT OKa3blBaTh BJIIMAHHE HA MOKA3aTEIH TOKCHYECKOM
ONAaCHOCTH OTHETYIIALMX a3p030JicH, MoIydyaeMbIX npu pabore
['OA. TeM He MeHee HMMEIOTCA AOCTATOYHbIE OCHOBAHHA CYH-
TaTh, YTO OLIEHKA KayeCTBa N'E€HEPATOPOB, OCYILUECTBIsAEMAs I
obecnedeHnss TOKCHKOJOrHYECKON 0e30MaCHOCTH IIPH HX IIPH-
MEHEHHH, AOJDKHA OCHOBBIBATHCH HA pe3yJibTaTaxX HCIIBITAHHHA
HE H30JIMPOBaHHBIX 3apanoB AOC, a u3ae/Iuil B IEIOM.

K nayany XXI Beka B Poccun 12 OCHOBHEIX MpenIpH-
aTHi-pa3paboTuukoB 'OA coznanu okono 20 peuentyp AOC,
IIPUTOOHBIX JJI1 HCNOJIB30BAHUA B KaYyeCTBE 3apAZ0B NeHEparo-
poB, ¥ noutH 100 THmoB M momudukauuit I'OA ¢ mMHPOKHM
IHAINa30HOM TAaKTHKO-TeXHHYECKHMX MAaHHBIX. Haubonee mnep-
criexTuBHEIe MOaHuKkanuu I"OA npolutd MeXXBEIOMCTBCHHBIE

H/MIH cepTH(PHKAIMOHHBIE HCIBITAHUA H PEKOMEHAOBaHEI I
CEpHHAHOrO NMPOH3BOACTBA H NPHMEHEHHS B YCTAHOBKax a’3po-
30JIBHOTO MOXapoTylneHHs. Pazpeménnas ob6nacTh NpHMEHEHHSA
TaKHX YCTAHOBOK BKJIIOYACT TAKXKCEC IIOMCINECHHA, B KOTOPBIX
MOXET OTHOBPEMEHHO HaXOAUTHCA 10 30 YeNOoBeEK.
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Tabruya 25

KoHLEHTPALINH I'a30B B KAMEpe NPH HCNLITAHHAX PparmMeHTa 3apsaa U Mo/ieJieli reHepaTopos
OrHETYLIRIUEro a3pOo3oJis

Macca Ob6vem KOHUCHTpALKA ra3a, Mr- M-
MCTILITETC -
il ool o il il Ml Ml B
aa, r O
HionuposanHsiit par- “ 0,147 “ 19 800 DYKE
MCHT 3apaaa cocrasa Ne 1
Il il Wl

Mommmmcom 4 800 { 18 000
aMTenem (MpaMOpHOH KpoI-
xo#t B xounyecTse 91 r)

ApAAOM cocTaBa Ne |

Mozens reseparopa ¢ OXa-
aHreneM (MpaMopHO# Kpoll-

xo#t B xoymdectee 1 300 r)
H 33DARAMH.
coctaBa Ne | (a = 0,68)
coctasa Ne 4 (a = (,82)
coctaBa Ne S (a =.0,89)
cocrana Ne 6 (a = 0,99)
cocrasa Ne 3 (a = 1,02)

[IpuMeyaHue.a-koIadpduuuenr obecneuenHoct AOC OKHCIHTENEM.



AKTyallbHO peUICeHHE TaKOH NPAaKTHYEeCKOM 3ajayH, Kak
OIlCHKa TOKCHYECKOH OIIACHOCTH OTHETYINAIMX a’pO30JIEH,
ABJAIOIEHCA BaXHOH JKCIUTYaTallMOHHOH XapaKTEePHCTUKON
IreHEPaTopoOB, MpPEXAE BCEro NPEAHA3HAYEHHBIX JUIA IPOTHBO-
[I0XapHOH 3aIlUTHl IOMEIIEHUH C NMOCTOAHHBIM HMJIH IMEPHOH-
4YeCKHM (B TeueHHE pabouei CMEHEBI) IPHCYTCTBHEM JIIOACH.

2.2. MeToa Tokcukonornyeckux ucnbitanuu FOA
2.2.1. HasHavyeHue u cyujHocmb Memooda

PaccmatpuBaemeii Mero ucnblTaHud ['OA mnpeaHa3sHa-
YeH IS OLIEHKH TOKCHYECKOHM ONACHOCTH OTHETyIIamMX aspo-
30JICH B YCJIOBHAX INPHMEHEHHUA. Ero CymHOCTh 3aKIIO4YacTcH
B IKCIICPUMEHTAILHOM ITYCKE M€HepaTopa OTHETYINAIEro a’po-
30JI1 U ONPEACACHUH IOCNIE €ro cpabarbiBaHHMsA [OKAa3arelieH,
Ka4YECTBCHHO H KOJIMYECTBECHHO XapaKTEPHU3YIOIMUX TOKCHYICCKYIO
ONMaCHOCTH CPEJIbl B 00bEME HCITBITATE/IHBHOIMO ITIOMEICHHA.
OnpenensiorT CIeAYIOMME TOKA3aTEIIHN:
® KOHIICHTpALIMH OKCHJA YIJiepoda, JHOKCHAA yriiepona, OK-
CHJAOB a30Ta, aMMHAaKa, IIHaHOBOZOPOa B aHATH3HPYEMOH Cpele;
® CYMMApHLIH HHACKC OIIAaCHOCTH ra3oB;
® BLDKMBAEeMOCTh INOJOIBITHRIX XHBOTHBIX, HaOmoaacMbIe
H3MCHEHHUS HX MOBEACHUA K o0mero COCTOAHUA KaK BO BpeMA
3KCIO3HIIH, TaK H B nocneayomue 10 cyTok;

o Ppu3nueckyio paboTocnocoOHOCTS;
® YaCTOTY H PHTM COKpAHNICHUH cepaua;
® YaCTOTY JABIXAHHS;

® COIepXKaHHE B KpOBH KapOOKCHIeMOrjioOHHa 1 METTeMor-
noOHHa.
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IIpuMeuaHue. JlanHbllt nepeueHb ABIgeTCH 6a30BLIM. Jlomyc-
KAaeTCs BKIIOYaTh B HEro Apyrue HHGPOPMATHBHLIC IHOKA3aTeM ONACHOCTH
BO3ACHCTBHA OTHETYIIAINMX a’po30jie. B 4aCTHOCTH, KOHLUEHTPALMH Iajio-
I'eHOBOAOPOAOB H OPYIrHX ra3oB, €CIIH HMEIOTCA OCHOBAHUSA MPEANONAraTh Hx
BhiZicNicHHE TpH pabore ['OA B TOKCHKOJOIrHYECKH 3HAYHMBIX KOJIHYECTBAX,
M THCTOJIOTHYECKYI0 KapTHHY (ONMC3HHE MHUKPOCKOITHYECKHX H3IMEHEHHUIH)
OpPOHXOB H JIErKHX — NMPH HANHYHHY KIUHHYECKH OOHapyXXHBaeMbIX Hapylle-
HUN ABIXaHHSA, HE MCYE3aIOHIMX B TEYCHHE CPOKa HabMIOAEHHA 3a ITOAOINBIT-
HBIMH XHBOTHBIMH.

2.2.2. MamepuansHo-mexHuyeckoe obecneyexHue memoda

Jlns npoBeneHus ucnbrtanui ['OA MOXET HCIOIBb30BATh-
CSl TEXHHYECKHH KOMILIEKC (pHC. 3), OCHOBHEIMH YAaCTAMH KOTO-
pOro SBJISIOTCS:

® HCIBITATEIbHOE MTOMOIIECHUE;
e 0JIOK LHPKYIALHH ra30a3p030JIbHbIX NPOAYKTOB;
e xabHHa omneparopa.
HcneiTaTrensHOe NOMEINECHUE TIEPEMEHHOr0 00BeMa 10IXK-
HO YJIOBJICTBOPATH IO FEOMETPHYECKHM pa3MEpaM H N1apaMeTpy
HErepMETHYHOCTH TpeOoBaHHMsAM HopM moxapHoi Oe30macHo-
cti (HIIb 60-97). Ero obopyayior aBepplo, KIANaHOM
BBITSDKHON BEHTHJIAIIMHM H CTANEIb-YCTPOUCTBOM IS KPEILICHHSA
HCIIBITHIBAEMBIX 00pa3noB ['OA.
BIIOK HUpKyNALMH ra3oa’po30JIbHEIX IPOJYKTOB COCTOHT
H3 aByX narpybxoB 6oxsiroro nuamerpa (210 mMMm), coeaunsio-
IIMX MO 3aMKHYTOMY LIHKIY OOBEM HCNBLITATEILHOIO MOMEIIe-
HHS C 00BEMOM 3KCIIO3HIIHOHHON KaMephl, KJIAllaHOB NEPEKIO-
9eHHs MOTOKA ra3oB H B3BEIICHHBIX YACTHI (Ha MPOKAYKy 4epes
3KCNO3HITHOHHYIO KaMEpPy HJIH Ha BHIOpOC B atMocdepy) H HHU3-
KOHAIIOPHOIO0 BEHTHJIATOPA, PACNONOXEHHOINO BHYTPH OOHOrO

A3 n0arpyOxoB BOMH3H C €ro BBIXOAOM B 3KCIO3HIIHOHHYIO
Kamepy.
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Kabuna oneparopa npeacrasiser co60i H30JIHPOBaHHOE
[IOMELIECHHE, B KOTOPOM pa3sMELIaloT:

® KaMEpy A IKCIO3HLUHMH J>XHBOTHRIX BMECTHMOCTHIO
02M°. OHa HMeer ¢dopMy napavlellenuIiela, BBIIOJHECHA
M3 CTAIH M CBEPXY 3aKphITa CbEMHOH KPHIIIKOH A3 NPO3paqHOro
Marepuana. Ha ee cTeHKax pacnoyiokeHbl HITYLEPhl IIPHCOCIHU-
HEHHS JIHHHH Npob6ooTOOpa ra3zoB H KaOENbHBIA pa3beM LA
IOAKIIIOYCHHSA 3JIEKTpOKapaunorpada;

¢ 6110k mpo6ooTOOpa U aHanIK3a ra3os, CoAePXKalUA rHbKHE
COCOMHHUTENIbHEIE TPYOKH, GHUIBTPHl OYHCTKH H NOOyAHTENDb
pacxoja rasa, aBToMaTH4eckue razoaHamu3aTopsl CO (¢ quanaso-
HOM H3MepeHui 0—-1 % 06.), CO;, (0—-10 % 06.), O, (0-21 % 006.),
ABTOMAaTHYECKOE YCTPOMCTBO, NpelHa3HAYCHHOE A orbopa
Mpo0 NpH aHaJIK3€ OrHETYINAILEro a’po30Jii Ha COAEpXKaHHE
NHj3, NO,, HCN n apyrux TOKCH4YHBIX ra3os;

® MHOIOKaHaJIbHBIA 3JeKTpoKapanorpad mia 3anucH OKI
Y TNOAOMNBITHBIX XKHBOTHBIX H PErHCTPAIIMH Y HHX aKTOB JAbIXAHHS;

e TepMoMeTp J1abopaTtopHslil M060ro THna (C AHana3’oHOM
usmepenud 0—100 °C u nmorpemnocTeiO He Gonee 1 °C), cuny-
XaIMUA JUIg KOHTPOJA TEMNEPATYPH ra3oB B 00beMe 3KCIIO3H-
ITHOHHOH KaMeEpHl,;

e OJIOK J3JIEKTPOIIHTAHHA C 2JJEMEHTAMH 3JJICKTPHIECKHX
nenei BKIIOYEHHA H3MEPHTENbHBIX pubopoB (220 B), 3amycka
HCIIBIThIBaeMoro reieparopa (ao 30 B), nogayu Hanps>XEeHHA Ha
HH3KOHANOPHBIN BEeHTHIIATOP (12 B).
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Puc. 3. Komnnexc Ons npogedenus moKCuKkono2uyeckux uCnuimanuy 2eHepamopoe 02Hemyuauye2o a3po30na.

I — ucnuimameavoe nomewgenue; 2 — FOA wa cmaness-ycmpoucmee (~U — nodkaiouexue K yenu sanycka);
3, 13 —nampybxu,; 4 —xabuwna onepamopa; 5, 12 — x1ananvl nepexaIoveHUR NOMOKA 2a30a3PO30NbHBIX NDOOYKMOS,
6 ~ kamepa OnR IKCNo3uyuu wcusomnuvix, 7 ~ aemomamuvecxkue zazoanvaruzamopor CO, CO,, O, (TIP — nobyoumenso
pacxoda 2a3a, @ - puremp owucmxu 2a3a); 8 — ycmpoiicmeo npoboombopa ons 2a306020 anarusa; 9 — mepmomemp;
10 — xabeabuuili pazvéM OAR NOOKIOYEeHUR 3nexmpoxapouozpagha; 11 —eenmunramop



JU1t ucnerTaHui reHeparopoB ¢ Maccoit 3apsma AOC
He Oosiee 0,1 Kr NIpUMEHSIOT YCTAHOBKY (pHC. 4) C HCNBITATENh-
HOH KaMepo# BMECTHUMOCTBIO | M. KOHCTPYKTHBHO H O COCTa-
BY OHaA aHAaJIOTHYHA YCTAHOBKE, HCIIOJIL3YEMOM NPH IIPOBECACHUH
TOKCHKONIOTHYECKUX HCnbITaHUMM razoBerx OTB (cm. puc. 1).
OT1nuuyne 3aKII0vYaeTcs B TOM, YTO M3 HCHBITATENBHOro 000py-
NOBaHHMS H3bIMAETCA CHCTEMa II0Ja4yd OrHETYHIALEro rasa
H €MKOCTb IUIS TOPHOYEH XMIKOCTH C 3JICKTPOBOCILIAMEHHTE-
JIEM, HO BBOIATCA 3JICKTPHYECKHE MPOBOJHHKH LICMH 3aIlyCKa
[OA v wratiB U1 KPEIUIEHHA MCOBITBIBaeMoro obpasua
B 00BEME KaMeEpBl.

JU11 npoBeneHHSA HCIBITAHUK HEOOXOAMMBI H ApYrUe
CpEACTBAa U3MEPEHHH, HE BXOJAIIHE B COCTaB HCMBITATEBHOIO
obopyaoBaHUA: CIIEKTPOPOTOMETP, pe3epByap IS ILIABAHHSA
OeNnbIX MBIIIEH, 31EMEHTBI YCTPOXCTBA IS PErHCTPAllMU YacTo-
Tbl JbIXaHHSA, XMMHYCCKHE PCAKTHBBI M J1aDOpaTOpHbIE XUBOT-
Heie — OecrioponHbie Oenbie MBIIIM W Oejble KPBICKI ¢ MacCoH

Tena 18-25 u 180-250 r cooTBeTCTBEHHO.

JUis ucneitaHud Oepyt oOpasusl | OA onHOH napTHH,
K KOTOPbIM AOJIKHBI OBITH MPHIIOXKEHBI TAaCOPT U PYKOBOACTBO
110 3KCIUTyaTaiUH.

2.2.3. Memoduka nposedenus ucnsimanHui

[lepen ucnbrranneM I'OA ycraHaBiIHBaIOT OOBEM HCIIHI-
TATCJIBHOIO ITOMEINECHHA, KOTOPBIH MOODKEH COOTBETCTBOBATH
YKa3aHHOMY B NACNoOpTe H3AENHA 3amminaeMomMy odoneMmy. I1po-
BEPAIOT FEPMETHYHOCTh U 3a3¢MJIEHUE HCIIBITATEIBHOIO IOMe-
IIEHHSA, UCIPABHOCTh NPHOOpOB H 000opynoBaHHusA, 3QPEKTHB-
HOCTh BEHTHIMIHH. 3aKpeIUIfIOT Ha CTanene OIMH HIH
HeckoJibko oOpa3uoB I'OA ¢ nocnenyiouuM IPHCOEIHHEHHEM
HX K LenH 3anycka. IIOTHO 3aKpeIBaIOT ABEPHOH IMPOEM HCITHI-
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TaATEJILHOTO MOMEINEHHA H KaHaJl BHITS)XXHOH BEHTHIALMH. Kiner-
KA W/HWIH HHIMBHUAYAIbHEIE «(IOMHKHY» C XXHBOTHBIMH Pa3MEIAIOT
B 3KCIIO3HITMOHHON KaMepe, KOTOPYIO TAKXXE 3aKphIBAIOT.

IIpn ucnbpITAaHMM OCYMIECTBASIOT NUCTAHIMUOHHBIN ITyCK
['OA nonayell 3MeKTPHYCCKOro CHrHana (eCliy B TEXHHYECKOH
JOKYMEHTAllHH Ha HCIILITBIBAEMBIN OOpa3zel He yKa3aH Jpyrom
cnocob). [locne cpabarviBanus ['OA oTMewarOT HaYano 3KCIIO-
3HIMH )XHBOTHHIX H 00€CNEeYHBaIOT C ITIOMOINBIO HU3KOHATOPHO-
o BEHTHJIATOpA HPOKAYKy ra3soa’po30JbHOH CpeAbl YEPE3 IKC-
MO3HIMOHHYIO KaMeEPY.

*n

10 9 8
Puc. 4. Cxema ycmarnosxu Ons nposedenius moKCuxorRo2uyecxux ucrmimanai I OA:

1 = ucnuimamenvias xamepa, 2 —umamue C 2eHeEPamopoM OCHEMYUGIE20 QIPOIOAR;
3 — eeHMURRMOP NepeMeuusanus 2a30601 cpedui; 4 — YCMpPOUCMBO xOMNEHCaYUU
usGLIMOYHO20 OaBAEHUR, 5 — KAGRAH NDOOYSBKU, G — AUNUR ROOKANOYEHUR
QEMOMEMULESXUX 2030aHARUIAMOpPOo8 (B — puromp ouucmxu 2a3a, ITP —nobydumens
pacxooa aa3a); 7 — mepmamemp mepmossexmpuvecxuil; 8 — yompoiicmeo npoboombopioe;
9 — 6oxc dar acueomubix; 10 — dsepya xamepu o CMOMPOBEM OKHOM



B TedyeHue BpeMEHH OJKCIO3HUIHMH XHBOTHBIX (15 mim
> MHH) BBIIOJHAIOT BCE HEOOXOAHMEBIE ONEPAlMH, KOHTPOJIH-
PYIOT TeEMNepaTrypy B 0O6beMe 3IKCNO3HIHOHHOM KaMephl, KOTO-
pas He nomkHa npespnuath 30 °C, BBIMOJHAOT Bce HEOOXOIH-
MEBI€ OI€pallHy JUISI H3MEPEHUSA KOHLECHTpAlMA TOKCHYHBIX ra-
30B U CO, B aHaIN3UpYyEMOH cpene, HabI0JaloT 3a NOBENEHHEM
NIOJONBITHLIX >XMBOTHBIX, PETHCTPHPYIOT MX OBIXaHHE H Cep-
OCYHYIO OCATENBHOCT.

[To ucTeueHUH BPEMEHH IKCIIO3UIIHM OTKPHIBAIOT JABEPHOM
[IPOEM MCNBITATEIBHOIO MNOMEIEHUS, BKIIOYAIOT BBITSXKHYIO
BEHTH/SLMIO C TEM, YTOObI 0OECeuYnTh B HEM MHOT'OKPAaTHBIH
BO34YX000MEH. 11poBOAAT MOCTIKCNO3UIIHOHHOE 00CIEA0OBAHUE
YKHBOTHBIX.

[Ipy McneITaHUAX MEHEpaTOpPOB OTHETYIUAIETO a’dpo30Js
COOJIIONAI0OT HHCTPYKHHIO 110 OXPAHE TPYAa, B KOTOPOH JOKHBI
OBITH H3J10)KEHB TpebOBaHHA 6€30MacHOCTH NpH padboTe HaA 3a-
NEeHCTBOBAHHOM HCIBITATEIBHOM 000PYyAOBaHHH, COOpKE H Myc-
ke ['OA (cormacHO pyKkOBOACTBY IIO IKCIUTyaTalHu), obpamie-
HHH C BpeJHBIMH XHMH4YECKHMH BELICCTBAMH H JJaOOpaTOpHBIMH
YKUBOTHBIMH.

2.2.4. Memoduku onpedesieHusi nokazamened onacHocmu

3HAYeHHs IOKa3aTelleH, KAaYeCTBEHHO H KOJHYECTBEHHO
XapaKTEpH3YIOIIIHX ONAacHOCTh TOKCHYECKOro BO3JACHCTBHA
OrHETyLIAIHX a’po30JicH, onpeaensaior nNpH “cneraHuax ['OA,
MPUMEHAA CACAYIOIHE METOIHKH.
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Kouyenmpayuu oxkcudog yznepoda B Ta30a’po30ibHON
Cpelie MCNBITATCIBHOrO IMOMEIEHHUS HAXOOAT [0 IOKa3aHUAM
aBTOMATH4YECKHX Ta30aHaIM3aTOPOB, MMEIOIIHUX CBHAETEIHCTBO
O IIOBEPKE.

Konyeumpayuu NO,, NH3, HCN, HC] onpegensror no me-
TOJHKaM, pa3spemicHHbIM | occrannaproM PQ s BemosHeHHs
H3MEPEHUH COACpKaHHA YKa3aHHBIX BELIECTB B MPOMBILLICHHbBIX
BBIOpOCAX C AOIMTYCTHMOM MOIPEITHOCTRIO + 25 %,

3a pe3ynnbTar ONpeAcsICHHS IPHHUMAIOT CpeIHHE KOHICH-
Tpalluy ra3oB B NOBTOPHHIX HCNbITaHUAX 1 OA. Tlpn ux aHanuze
B Ka4e€CTBE pEeNnepoB MOIyT ObITH HCNOJI30BAHBI 3HAYEHHA TOK-
CHYCCKHX H JONYCTHMBIX KOHIEHTpPAIlMH Ta3oB, H3BECTHHIC
H3 JIITEPATYPHBIX HCTOYHHUKOB (TadJ1. 26).

BenduuHy CyMMapHOr0 HHAECKCAa OMACHOCTH ra3oB pac-
CUMTHIBAIOT MO QOPMYJIE€ aIMTHBHOCTH

Tg =Y, — (2)

rae I,g — cymmapHblii (M THBHBIN ) MHACKC ONMacHOCTH TOKCH-
YECKOr0o BO3NCHCTBHS KOMIIOHEHTOB OrHETYIHAmero al’po30Jif;

i — Bpeanoe BemecTBO; C.y, — KOHLEHTPAIMA BpeJHOIO Bellle-
CTBa, YCTaHOBJEHHas NpH MCnuITaHuAX ['OA; C,,, — KOHIEH-

TpalMs BPEAHOIO BEMIECTRA, ONACHAs JUIA XHU3HM YeIOBeKa NpPH

1S-MuH Bo3zelicTBHM, B uyacTHocTH, CO — 3500 Mr - M,

CO, — 130 000 Mr - M, NOx — 300 mr - M~, HCN — 100 Mr - M~
NH; — 700 mMr - M.
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Tabaruya 26

ToxcHyecKHe H JOMYCTHMbIE KOHUEHTPALHHA
razoo0pasHbIX KOMNOHEHTOB NPoAYKTOB ropenus AQC

3

KoHLIEHTpaUMH, MI" - M~
(npn BpeMenn Bo3aeHcTBHA 3—15 MHN)

["a3mi

| OMacCHBIC /UIA WH3IHH AONyCTHMBIE
YeJIOBEKA B aBapHHHKIX
H CMEPTE/bHBIC YCJIOBHAX

CMEPTE/IbHbLIE
I dHBOTHRIX

Oxcua yrepoma | 6 000-9 000° 3 500—5 700
1 000 000° 130 000-200 000 27 000
(54,9 % 06.) (7-11 % 06.) (1,5 % 06.)

OKCH/B! a30Ta 400—1 500" 300-700

(B nepecuere

Ha NO,)

lluanoBonopon 200-380° 100-300
3040

AMMHaAK 10 000-18 000°° 700-3 000 3040

MpumMeyanue. Jng6ensix mpiteds; = mis Geanix Kpbic.

Pezucmpayuio o0bwe20 cocmosnus u 6blocusaeMocmu
NOOONLIMHBIX HCUBOMHBIX, onpedeneHue ux guzuyeckou pabo-
mocnocobnocmu, yacmomsi U pumma COKpAujeHuu cepoya,
yacmombul OblXaHus IPOBOJAT IO TEM XE€ METOAHKAM, 4YTO
H B TOKCHKOJIOTHYECKHX HCIBITaHHAX ra3oBeix OTB (cM. pas-
nen 1.2.4).

Cooleporcanue 8 KpoBu nOOONBIMHLIX HCUCOMHBIX KAPOOK-
cuzemoznobuna (HbCO, %) u memzemoznobuna (MetHb, %),
SABJIIOLHXCA CNEHHPHYSCKHMH MOKa3aTeNAMH TOKCHYECKOIO
NCHCTBUA OKCHIA YTJI€EpOoJa H OKCHAOB a30Ta, YCTaHABJIIHBAIOT
IIYTEM NPOBEACHHA CEPHAHBIX CHEKTPOPOTOMETPHUYECKHX aHa-
mu30B. Js atoro 6epyr npoOml kpoBH y 8—10 Oenpix MeIneH,
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YMEPIIBJICHHBIX ACKAITHTAUHUEH B IEPBBIE MHUHYTHI I1OCJIE 3KCIIO-
3HIHH.

[Ipobs1 xpoBH s onpenencHUs xapdoxcureMoriobuHa
obpreMoM (,02 MJI BHOCAT MUIIETKOH B NMpOOMPKH, COAepIKaLIHe
nmo 4 mn ¢ocdarnoro Oydepa (K, Na — docharneiii 6ydep,
pH = 7,36). Ilpobupxu cnerka B3barreiBaior. Yepes 2-3 MHUH
BLIICPXKH 3 MJI NMOAYYEHHOrO IeMOJIM3aTa NEPEHOCAT B CIIEK-
TpOoOTOMETPHYECKYIO KIOBETY B HOOABJMIOT J03aTOPOM peak-
THB-BOCCTAHOBHTEND (rHApOCYIbPuA HaTpus NazS,0;,).

KioBeTy 3aKkphIBalOT KpHILIKOW, NEpEMEIIUBAIOT COIEP-
XKHMO€E H MPOBOAAT H3IMEPEHHE €r0 ONTHYECKOH IUIOTHOCTH NPH
muHe BONHBI 538 M 550 M. Coaepxanue xapOOKCHIEMOTIIO-
buna (%) paccuuTheIBalOT 110 HopMyIIe

(Ds3g / Dssq) — 0,785

HbCO = 100, (3)
0,436

roe Dsig — onTHYECKan IUIOTHOCTH MeMOJNIH3aTa IPH JJIMHE BOJI-

Hel 538 HM; D¢y — ontHyeckas NIIOTHOCTH TI'e€MOJIH3AaTa

IIpH JUIHEE BOJHEI 550 HM.

I onpenenenns MerremoriiobnHa 0,1 M1 KpoBH OT Ka-
XIOro XHBOTHOrO IMOMEMAXOT B NMpoOHpku ¢ 4,9 M1 AUCTHILIH-
poBaHHON Boakl. Ilocne nmosHOro remMonuza nOoOABIAIOT B IIPO-
bupxu no 5 ma 6ydeproro pacrsopa (K, Na — ¢pocdarHslii Oy-
¢ep, pH = 6,8). Conepxumoe npoOHPOK nepeMEUINBaIOT H 1ICH-
Tpudyrupyior npu 4 500 o6 - Mus~' B Teaenue 10 muH. IIpo-
3pa9HBIA PacTBOP NEMOJIH3ATa OTAC/IAIOT OT OCaAKa H QPOTOMET-
PHPYIOT OTHOCHTENBHO OydepHOro pacrsopa B KIOBETE C TOJI-

IMHHONA ciog »HUAKOCTH 10 MM nipu mHHe BoHBI 630 HM. 3areM



B KIOBETY OIYCKAIOT OAHY KalunO 5 %-ro pacTBopa all€TOHIHU-
aHTHJpHHA H 4Yepe3 3 MHH H3MEPSAIOT ONTHYECKYIO INIOTHOCTH
reMoJIn3atra NpH TOH Xe JUITHHE BOJIHBL C noOCnenayiolHM BHE-

CCHHEM B I€MOJIM3AT JIBYX—-TPEX KPHCTAJUIHKOB KpaCHOH KpOBsi-
HOH COJIH M 3-MHH BBIIEPXKOH H3MEpSAIOT €ro ONTHYECKYIO
IJIOTHOCTS IIpH JIHHE BOJIHBI 540 HM.

Conepxanne merreMoriiodnsa (%) B KpOBH pacCUHTHIBA-
10T 110 popMyJiE

MetHb = 1D, - Dy)
3,6 D,

rae D) — onTHYecKas IIOTHOCTh M€MOJIM3aTa NPH JIMHE BOJIHBI
630 uM; D, — onTHyeckas IUVIOTHOCTH IeMOJIH3aTa NpH JUTHHE
BOJHBEI 630 HM mocye nobaBneHHA AlLlCTOHIHAHTHAPHHA, D3 —
OINITHYECKAA INIOTHOCTL reMoJiM3aTta IIpH IHHE BOJIHBI 540 HM.
Jna  zucmonozuyecko2o uccnedoeanus 6epyT Nerkue
NOrHOMIMX HJIM YMEPINBJICHHBIX JCKanHUTaLMel MOAONBITHBIX
OenpIx Kpbic. Ilocne perncrpauu MakKpoCKOIHYECKHX H3MEHe-
HHH nomeraroT jgerkue B 10 %-# BoAHbI pacTBOp PopManuHa.
['ucronoruyeckyro oOpaboTKy H HCClIeOBAaHHE IIpeIapaToB
IPOBOAT B JIA0OPpATOPHAX, OCHAMEHHBIX CMEHHATBHEIM 000pY-
noBaHueM. KOHTpoOJieM ciy»xaT OpraHsl HHTAKTHRIX XXHBOTHBIX.

100, (4)

2.2.5. [Jaxnble, nonyyexHbie npu ucnbimanusx I'OA

B xayecTBEe NpHMEpOB, HIULOCTPHPYIOLIHX (PaKTHUYECKHE
3HaYEHHUA IOKa3aTeseH OMacHOCTH TOKCHYECKOro BO3ACHCTBHA
OTHETYIIANMX a’3po30JiciH, HH)XKE NPHBENCHLI JaHHLIC HCNLITA-
HHH Tpex pasHOBHAHOCTeH ['OA. JneMeHTH H HEKOTOphIE Xa-
PAKTEPHCTHKH 3THX F€HEpaTOPOB YKa3aHkl B Ta0. 27.

65



Tabruya 27

KpaTxhe ceenennst 06 o6pazuax I'OA,
B3STHIX AJIf TOKCHKOJ/JIOTHYECKHX HCNBLITAHHHA

InemeHTsl CHapaxeHUR 1 OA O6bem,
Crniocob
'OA 3ap1u1 Macca OXNAIHTEND Macca 3ALAILIACMBIH | nycxa
(Mapxa AOC) | 3apsaa, Kr oxnammens, kr| | OA, o

«ITYPI'A-MX)»» INEeKTPHYSCKHM
| CHCHaJIOM

«ITYPI'A-K02» - - To xe
«ITYPI'A-KA-1.2» 3aXKHraHHeM




Pe3ynreraTs! ucnerranuil | OA mpeacrarsieHn! B Tabn. 2842,

Lannoie uz npomokoaoe ucneimanuu cenepamopa
«l1YPI'A-MX)»

Tabnruya 28

KoHueHTpauHH ra3on npH HCNLITAHHAX
renepatopa «I[I1YPI'A-MX» (15 mun)

KoHueHTpaums rasa, Mr-m~

OnpeaenseMbiit
ras

cp_énufa RIS
ABYX OILITOB
CO 5 389 6 193 5 791
CO, 8 650 12 254 10 452
NOx 170 50 110
He obHapyxen He obHapyxeH
He o6HapyxeH He obHapyxeH

B OnsiTe | B ONIBITE 2

[ipuMeyanude. 3necb U nanee B ckobkax ykasaHa npoaOHKH-
TENbLHOCTb UCNBLITAHUA

Tabruya 29

BbIXXHBAaEMOCTDb dKHBOTHLIX fIPH HCMBLITAHHUAX FeHepaTOopa
«ITYPI'A-MX» (15 muH)

BuDKHIO
Nno OKOH4a-

KpbIChI
benbie
MbILLIH
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Tabnrnuya 30

Yacrora cokpawtenuit cepaua (MCC) u yacrora abixanns ()
y OenibIX KphIC NMPH MCNbITAHHAX reHeparopa «IIYPI'A-MX» (1S MuR)

Ha MHHYTE IKCIO3HIUMH [Tocne
Ilokaszarens

4CC, ynapos 480 450 430 70" 430
B MHHYTY 490 360 390 420
YJ1, apixaHu 112 104
B MHHYTY 100

»
[IpumMmedaHHe. 3aperucTpupoBaHa dKCTPACHCTONHUA

Tabruya 3l

ConepxaHue 1epHBaTOB reMoriobnHa B KpoBs Genbix Mbilued
NpH HCNLITAHUAX reHepaTopa «IIYPI'A-MX» (15 Mun)

00, % e %

o 00NN A WN -

[IpumMmeyaHnue . B cpemem no rpymne xuBoTHHIX HHCO = 54,1 %,
MetHb = 5,1 %. Cymmapso conepxanue HbCO u MetHb cocranmser 59,2 %.

[Tpogepk 03HAYALT, YTO ONPEACICHHE HE NMPOBOIHIOCH N0 NPHYHHE rHOesH Xu-
BOTHOTO.
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Lannwvie uz npomoxonoe ucneimanuii 2enepamopa
«I[1YPI'A-K02»

Tabnruya 32

KOHLEHTpaIHA ra30B NPH KCNBITAHHAX TeHEPATOPA
«ITYPI' A-KO02» (15 mun)

-3
Onpenensemniit KoHueHTpaums rasa, Mr - M
CpEaHNS
JJIK ABYX OMNLITOB

CO
CO,

NOx
NH,

Ta6ruya 33

BLDKHBaeMOCTD )XXHBOTHLIX NPH HCNLITAHHAX reHepaTopa
«ITYPI'A-KO02» (15 mMun)
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Tabauya 34

IToxa3arens paborocnocoSuocTu Gesibix Mbitnek
AOC H NocJie BO3ACHCTBHA OrHETYLUAINEro a3po3qQuid
NpH HCNLITAHHAX reHepaTopa «ITYPI'A-K02» (15 Mmun)

Cpennee Bpems nponasiBa AUCTAHLHAK 1,5 M, C

Homep
MCHBOT- nocAe IKCNO3IHUHH
HOI'O

i 5,71 7,05
2 5,63 6,41
3 35,70 1,27
4 5,80 6,68
S 6,49 7,01
6 7,91 6,43
7 6,67 6,45
8 6,65 7,12
9 6,67 6,77
10 7,31 7,04

70

X+m=6,45+0,87

X+tm=6,82 £ 0,02

Tabaruya 35

YacroTa coxpauesnii cepana (UYCC) 1 yacrora nuixanns (U0 y
6ennix KpaiC npu HenuITaHESX reHepaTopa «ITYPTA-K02» (15 mun)

1A |S-H [ 10-R [ 1Sk | Ocrosinm

350

72

420
360

76
76

450 | 460 470
470 480 480

76 84 88
76 80 104




Tabaruya 36

Coaepxxanue 1epuBaTOB reMorJIoOOHHA B KpOBH GeibIX MbILIeit
pu HenbITaHUAX MeHeparTopa «I1YPI'A-KO02» (15 mMun)

M HBOTHOTI'O

1 17,6 25.0
2 22,9 14,2
3 242 16,6
4 22,7 11,1
5 24,2 25.0
6 22.9 28,8
7 15,1 20,2
8 19,6 18,2
9 18,2 19,6
10 16,2 13,2

IIlpumevanune. B cpeaseM no rpynmne xuBoTHeiXx HbCO =
= 20,4 %, MetHb =17,7 %. CymmapHo conepxadne HbCO u MetHb cocrasns-
er 38,1 %.

Tabaruya 37

Hauubie, NONyYeHHbIE B JOMOJTHHTEIbHBIX HCIIBITAHHAX
resepatTopa «[IYPI'A-KO02» (5 MuUH)

OrHETYLIALIEro a3pO30/Is 3HA4YCHHC NOKA3ATE/INA

KoHueHTpauns raza, Mr - M .

CO

CO,

NO,

NH;
CymMMapHbI#t HRAEKC ONaCHOCTH (/,g)
BrixuBaeMocTs, %:

OebIX KphIC

O6enpiX MbinIcH
ConepxaHve B KPOBH A€PHBAaTOB reMOrjaodHHa
(B cpennem y 10 mpitest), %:

KapbokcHreMornobHHa

MeTremMoriobHHa

APHO




larnble uz npomoKkon06 ucnviManuu 2eHepamopa
«[1YPI'A-KA-1,2»

Tabrnuya 38

KoHueHTpalHH ra3oB npH HCNbITAHHAX
reneparopa «IIYPI'A-KA-1,2» (15 MuH)

cpenHns
IUIS ABYX OIBITOB

B OMNbITE 2

92 103

14 400 21 600

150 190
He obnapyxen | He oGnapyxeH
He oOrapyxen | He obuapyxen

Tabaruya 39

BbhIXKMBAEMOCTDb dKHBOTHBIX NMPH HCNILITAHMAX
reneparopa «[IYPI'A-KA-1,2» (15 mun)

B3gsTo
B ONBIT o OKOHYaHHH | noa Habmo-
ocobelt
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Tabauya 40

Iloxa3zaTens paborocnocobHOCTH Genbix Mbielt
A0 H NnocJie BO3AERCTBHS OrHeTYUIaLero 83p030Jis
npun HenbITAHUAX renepaTopa «ITYPI'A-KA-1,2» (15 mun)

CpenHee spems
MPOTLIKBA AHCTAHUHH 1,5 M, ¢

Homep 0
XHBOT- I10CJI€ IKCMO3ULINH
OO 3KCMO3HIMH

|

2

3

4

5

6

7

8

9
10

7,95
7.42
7,05
7.46
6,23
7,60
6,10
6,58
6,75
8,14

5,62
6,43
6,54
6,96
6,91
6,08

6,48
6,40
1,74
7,70

X+m=6,59 £ 0,07

Xtm=7,1320,11

Tabnruya 41

Yacrora coxkpamieHuit cepaua (MCC) n yacrora avixanus (M1
y 6€1bIX KPbIC FIPDH HCNIBITAHHAX

reneparopa «I1YPI'A-KA-1,2» (15 Mun)

Ha MHMyTE
[loxazarens IKCMOIHLIHH
EXEIIERD
450

YCC, ynapos B 480 310 | 320 { 340
MHHYTY 390 | 460 | 470
Y1, aeiXxaHHH 92 76 84 | 108

B MHHYTY

100
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Tabruya 42

Conepxanne nepaBaToB remorio6HHa B KpoBH 6e1bix Mbiiei
NpH HCNBLITAHHAX reHepaTopa «I1YPI'A-KA-1,2» (15 mun)

Howmep o

1 1.4 18,2
2 3,0 4,2
3 3,0 3,0
4 | 5,9 10,0
5 8.6 16,0
6 6,7 20,0
7 4,8 3,5
8 6,6 3,7
9 7.4 3.9

10 5,2 6,5

[IppMeyaHHne.Bcpeasem no rpynne xHBOTHHX HbCO = 5,2 %,
MetHb = 8,9 %. CymmapHo coaepxanne HbCO u MetHb pasno 14,1 %.

B 0000meHHOM BUAEC AaHHBIC HUCHBITAaHHH IeHEepaTOpOB

orHerymamero a’lposzons  «IIYPI'A-MX», «ITYPI'A-KO02»
1 «ITYPI'A-KA-1,2» npeacrasnens! B Ta01. 43.
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Tabruya 43
O6o0uieHEbIC JaHHBIE TOKCHKOJIOrHUEeCKHX HenbiTaHut TOA

[Tokazare/H ONMacHOCTH OrHETYLIAWErO a3po30s

OA Cpennue
KOHUCHTPAUMH r'a3on, Bm}lmc BnnsHne Ha dKHBOTHBIX
MT - M od
«ITYPI'A-MX» CO -5 791 YIHETEHHOE COCTOSHHE KHBOTHBIX, AJHHAMHA,
CO, - 10452 3aTPYAHEHHOE ObIXaHHEC. YMEHBIHEHHE YHCa cep-
NO, - 110 JEYHHX COKpallleHHH ¥ HapyIIeHHe pPHTMA cepiey-
NH; — He 06Hapy- HOf#t AEATENBLHOCTH C |-H MHH M 10 OKOHYaHHUA IKCIIO-
WEH 3ULMH. [loBsimeHue coaepxanna KapOOKCHIEMOIJIO-

Omia 1 MeTreMOrNnoOHHA B KpOBH CYMMApHO 10 59 %.
BrixneaeMOCTh NPH 1 5-MHH 3KCNO3HUMH Oenbix
ObIC — 100 %, 6enpix Mumelt — 50 %
«ITYPI'A-K02» CO-1975 YrHeTeHHOC COCTOAHHE KUBOTHBIX BO BpeMA 3KCIIO-
CO,~-12 150 3ULMHM H NEpBHIC 15 MHH nocne Hee. Y HEKOTOPHIX
NO, — 290 ocobelt perHCTpHpYeTCs aIHHaMHS U CHIDKEHHE
NH, - 200 paboTOCNOCOOHOCTH. YMEHBIIIEHHE YaCTOTH AbiXa-

HHA M YHCJIA CEPAEYHBIX COKpaIeHHA Ha 1-3- MHH

BO3/1eHCTBHA OrHerywale# cpeanl. [1opnimeHHe co-
AcpXanua KapOOKCHreMornodnna 1 MeTreMornodHHa
B KPOBH CYMMApHO 110 38 %6 NpH 3KCNO3HIHH, paBHOR
15 MuH, ¥ 10 21 % npH IKCNO3ULMH 5 MUH. BrbkHBae-
MOCTH XKHBOTHBIX — 100 %




9L

Oxonvuanue mabn. 43

[Toxalaremm onacHOCTH OTHETYLIAILETrO a3po30is

[OA Cpeasiiie et
KOHICHTPAILIKH ra3oB, BML Baustue Ha )XHBOTHBIX
-3

M- M

Obmee cocTosHne XHBOTHBIX De3 BHIMMBIX H3ME-
HeHHH. PaboToCnIOCOOHOCTE HE CHHXAETCA.
VMeHbIIEHHE YaCTOThl AbIXaHHI H COKpaIlleHHH

| cepaua peruCTPUPYETCA TOJNLKO BO BPEMS IKCIIO3H-
| unu. CyMMapHoe coaepxaHHe KapbOKCH-
reMorjiooMHa ¥ MeTreMornodnHa B KpOBH COCTaB-

nseT B cpendeM 14 %. BpDKHUBaeMOCTD XXHBOTHBIX —
100 %

[IpumMeuanue. ['HCTONOrHyEeCKHEe HCCIIENOBAHMA IETKHX Y MOJOIBITHBIX KPHIC BHISBHIH H3MEHE-
HHA, KOTOPbIE B LEJIOM MOXHO OX28PaKTePH30BATh KaK CHHAPOM Pa3paxeHUs CIU3HUCTON 000J04kH OPOHXOB.
Hu B ofHOM citydae He HallAeHO IPYOBIX CTPYKTYPHBIX HapyLUeHHH OpoHX0nero4HOH TKaHH B BUAEC HEKPO30B.
He oTMeuyeHO pa3BHTHA Yy MNOAONBITHBIX KpbIC OPOHXHTOB H OpoHxonHeBMOHHH. CpaBHHTE/IbHAf OLICHKA
COCTOSHHA OPOHXOB H TKaHEH JIETKMX, YMEPILUBJIECHHBIX Yyepe3 CYTKH H 4depe3 10 cyTok nocse BO3AeHCTBHA Ha
YCHBOTHBIX OTHETYILAIMX a3pO30JieH, NMO3BONJET CYUTATH BHIABJICHHBIE NATONOrHYECKHE CABUIH OOPATHMBIMH.



CpaBHHTELHBI aHATH3 JAHHBIX, IPHBEIEHHBIX B Tabn. 43,
II03BOJIHJI BBIBHTB:

® INMMPOKHH JHalla30H H3MECHEHHM I10Ka3aTesned TOKCHYeCKOH
ONaCHOCTHU NpH UCIBITaHuAX [ OA mrraTHbIX pa3HOBHIHOCTEM;

® BO3MOXHOCTh OOpa3zoBaHHA B 3al[HIIacMOM OOBeEMe Jie-
TAIBbHBIX KOHIEHTpALUN NMpoaAyKTOB ropeHus AQC.

2.3. PexomeHayeMbiv NoAxoA K OLieHKe onacHOCTK
TOKCM4YECKOro BO31eUCTBUA OrHETYLWaLLUX a3po3onen

[lo nanspiM ucneiTanuit 'OA ycCTaHaBIHBaIOT CTENEHB
TOKCHYECKOH OMAaCHOCTH OrHeTywalnero a3poioss. OueHOYHYIo
3HAYHMOCTh MMEIOT TPH CTEINEHH, pa3Hvyaromuecs Mo BEIHYH-
HE CYMMAapHOro HHIEKCA ONAaCHOCTH ra3oB [,; HaIHYHIO HJIH
OTCYTCTBHIO NPH3HAKOB JIETAJIHHOIO HJH CyOJieTalbHOrO YpOB-
HS TOKCHYECKOIro Bo3ieACTBHA. [Ipn3HaKkoM neranrpbHOro ypoBHA
CYHTAIOT MOOOH ciyyal rubenn cpead NOMOMBITHRIX >XHBOT-
HBIX, IPOHCIIEAINHA BO BpeMs 3KCIIO3HLHH HJIH B IIOCAEAYIO-
mue 10 cyrox. 3a npossnenue 3¢pdexToB CyOneTanbHOro XMMH-
4eCKOro yaapa npH HcneiTaHusX I'OA NpHHHMAIOT aJHHAMHIO
(ITOTEPIO ABHIraTEJbHOM CIIOCOOHOCTH NOAONBITHLIX XHBOTHBIX ),
CHI)KEHHE HX (u3ndyeckod paborocnocoOHOCTH B CpeaHeM
o rpyine 6oyee 4eM Ha 30 %, yBeTHYCHHE COlEpKaHHA B KPO-
BH KapOOKCHreMorjioOHHa H MeTreMOrjioOHHa CyMMAapHO
o ypoBHi, npeshmmaiomero 40 % or obmero remornobuHa,
YCTOHRYHBBIE HAPYIUICHHA CEPACYHON NCATECIBHOCTH H QYHKIHH
BHEILIHEIO JbIXaHHUA.

[TpuHIMn ¥ KpuTepHn pasrpannyeHHd I'OA no noxaszare-
JIAM TOKCHYECKON ONACHOCTH H3JIOXKEHbl B Tabn. 44. Tam xe
INPHUBEIACHBl ¥ PEKOMEHAYEMbIE TOKCHKOJIOTHYECKHE perjlaMeH-
Thl, NpeAcCTaBIAIOIMe CcoOoH (PUKCHPOBAHHEIE BEJIHYHHEI
JOIIYCTHMOTO B 3KCTPEMAIbHBIX CHTyallHsIX BpEeMEHH BO3JICHCT-
BHSA OFHETYIIALICIO a3p030JIM Ha HE3AIHIIEHHOIO 4Y€JIOBEKA.
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Tabaruya 44

KpuTepun OLEHKH ONNACHOCTH TOKCHYECKOro Bo3aAeHCTBHSA
OTHETYLIAIIUEro a3po30Jif B YCJIOBHAX 06B€MHOI0 NMoXKapoTyLIeHHS

ba3zopan
XAPAKTCPHUCTHKA

[Ipu mycke TOA # HOpMaTHB-
HoM pacxoae AOC B obbeme
noMetmeHHs GpopMHpyeTCA
ra3oa’po30isHas Cpela, KOTo-
pas MOXeET OKa3nBaTh Hele-
PEHOCHMOE TOKCHYECKOE BO3-
JNCHACTBHE YXXe B IIEPBHIC MH-

HyTsl npeObBaHus B HEH ye-
JIOBEXa

2 [Ipn mycke 'OA n HopMaTHB-
HoM pacxone AOC B oObeme
NOMELCHHA (JOPMHPYETCH ra-
3029p030/ThHAdA Cpela, KoTopas
MOXET BLIALIBATHL KPUTHYECKHE
JUIS BRDKHBAHHMA HADYILICHHUS
COCTOSHHA OpraHH3MA IpH
NMPOXO/DKHTEIBHOCTH NMPEOBI-
BAHMA B HEN yesiopeka 5 MHH

# bonee

Ob60ob1menHbIC JAHHBIC

HCNBITAHHHA

PexomeHayeMbll
TOKCHKONOTHYCCKHHA
pernaMeHT

Bemuuuna I, paBHa wim 6onsiue 2,00.
To xe, ecrn pemrana [,y Mesbine 2,00,
HO IMPH S-MHH 3KCIO3HLMH XHBOT-
HBIX PerHCTPHPYIOTCA 3P ¢EKTHI Jie-
TAIBHOIO WIH CyOJieTaNbHOro aeH-
CTBHA OTHETYLIAIErO a3p030Jis

Benuyuna [, MeHbie 2,00, 3¢-
| GEeKTH NeTaNbHOro WIH Cybe-
TJIBHOrO A€ACTBHSA OTrHETyllallle-
ro a3po30Jis MpOABIAIOTCA MPH ,
3KCNO3HLIMH, paBHOH 15 MHUH,
HO HE MPOSBIIAIOTCA NPH IKCNO3N-
LIHH TPOOO/IXHTENLHOCTBIO 5 MHH ,

BosaeiictBye Tako# cpe-
bl HA YEJI0BEKA, HEC HMe-
IOLLIENO CPENCTB 3AILHThI,
JIOJDKHO ObITh HCKTIOYEHO

HomycTHMO€e B 3KCTpe-
MasnbHOH CHUTYyalLlHH Bpe-
MS BO3JCHCTBUA TaKON
Cpeikl Ha YEJIOBEKA

HE NOJDKHO ITPEBHI-
maTh 2 MUH
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bazopas
XapaKTEPHUCTHKA

Ilpu nmycxe I'OA u HOpMa-
THBHOM pacxone AOC

B 00beMe nNomMemeHus ¢op-
MHpYeTCS razoa’po30Jib-
Has cpejia, KoTopas Mo3Bo-
nser obecreauBaTh B TEUC-
HHE ONPEAEJIEHHOTO BpeMe-
HH COXpAHEHHE XXH3HH

H BO3MOXHOCTEH uesioBeKa

NOKHHYTH ONIaCHYIO 30HY

Oxonvanue mabn. 44

O60011ICHHBIE JaHHBIC

HCNBITAHHUN

Benwanna I,; MeHbIIE€ WIH paB-
Ha 1,50. D¢pdexT neTanpHOrO
WIH CyOneTanbHOro AcHCTBHA
OTHETYIIAMIEro a3p030JA He pe-
FHCTPHPYIOTCA NPH IKCIIO3HLIHH
NMPOAOHKHTENILHOCTBIO 15 MHH

PexoMennyeMbiii
TOKCHKOJIOTHUYCCKHHA
pErjiaMeHT

Jonycrumoe B 3KCTpe-
MATBHONA CHTYaLUH
BpeMA BO3eCTBHUA Ta-
KOH CpeIbl Ha 4eJIOBEKA
HE AOJDKHO NMPEBLILIATD

5 muH (ecimm /,; HAXOAHT-
ca B ipeaenax 1,00—-1,50)
Wik 10 MuH (ecnu -
mMeHbine 1,00)



PealkHOCTE MONYYEHHA AHPPepEeHIHPOBAHHBIX OUEHOK
TOKCHYECKOH OIACHOCTH OTHETYIIAIMX adpo30Jie MOXHO IIO-
Ka3aTh Ha KOHKPETHOM npumepe. /Uig 3Toro 10CTaToyHO COIOC-
TaBUTh C NPHHATHIMH KPHUTEPHAIBHBIMH XapPaKTEPUCTHKAMH
TOKCHYECKON ONACHOCTH OrHETYHIAIIHUX a3p030JIEH T€ 3HAYCHUS
XHMHUKO-aHATHTHYECKHX H OHOJIOrHYEeCKHX mnoKazarteyeH, KOTO-
PhI€ NOJYYEHBI IIPH HCIBITAHHUAX TPEX PasHOBHIHOCTEHN reHepa-
topa Mapku «ITYPI'A» (cM. 1abn. 43). Takoe comocTaBiicHune
YCTAHOBOYHEIX H (paKTHYECKHUX HAHHBIX MO3BOJIAET KOHCTATH-
pPOBAaTBh:

e redepatop «IIYPI'A-MX)» cOOTBETCTBYET CTENIEHH OIiac-
HOCTH 1, Tak Kak IIpH €ro MCIbITAHHUAX 3apCrHCTPUPOBAHA IH-
OeJb IMONONKTHLIX XHBOTHBIX, @ MIONy4eHHOE 3HauyeHue [,; OKa-
3aJI0Ch BbIlNIE NIOPOrOBOro, TO €CTh Oosnpime 2,00;

® 110 COBOKYNMHOCTH IIOKAa3aTesied, ONpeHCNSEMbIX IIPH HC-
NBITAHUAX (QAUMHAMHH Y YacTH >XHBOTHBIX, YBEJIHUYCHHIO NPH
1 5-MHMH 3KCMO3HUMH COAEPXAHUS B KPOBH JCPHBATOB I'€MOTJIO-
OHHA 10 YpOBHs, OMH3KOrO0 K KPHTHYECKOMY, BEIIHYHHE CyM-
MapHOTO HHJAEKca OIACHOCTH ra3oB MeHwlne 2,00, Ho 6onbme
1,50), reneparop «IIYPI'"A-K02» cOOTBETCTBYET CTENIEHH OMAC-
HOCTH 2;

® 3HAYCHHE NMOKa3aTeicH, YCTAHOBJIEHHBIE IPH HCIBITAHHAX
redeparopa «IIYPI'A-KA-1,2» ajgexBaTHBI XapakTepHCTHKaM
caMOH HH3KON CTEIEHH TOKCHYECKOH OMAaCHOCTH OrHETYLIAlIHX
a’po30JIEH.

2.4. ObopmneHune pe3ynbraTos UCMbITAHUM
reHepaTopoB OrHeTylwiauero a3po3ons

[Topsapox odOpMIICHHS Pe3y/iLTaTOB HCIBLITAHMA reHepa-

TOPOB OFHETYIIAINEr0 a3po30JI1 AaHAJIOTHYECH H3JIOKECHHOMY
B 11. 1.4 HacTosmero nocoou4.
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3AKITIOYEHUE

IlpeqnaraemMoe MeETOAHYECKOE NMOCOOHE MOXET CIYXHTH
PYKOBOJACTBOM IO IPOBEACHHIO TOKCHKOJIOrHYCCKHX HCIIBITa-
HUA ra3oBblX OTB # reHepaTtopoB OrHerymainero aspo30s.
[lenbs HUCNBITAHHH — MOJYYHTh HCXOJAHLIC NAHHBIC JUJIA OLICHKH
ONACHOCTH JKCTPEMAIBHOI0 BO3JACHCTBHUA HA 4YEJIOBECKA OrHETY-
IIAUIHX ra30B H a3pOo30JICH B YCIIOBHAX IPHMEHCHHA,

Pe3ynbraTel TOKCHKONOIHYECKHX HCHBITAHHN- ra3oBBIX
OTB H reHepaTopoB OrHETYIIAINErO a3p030jii INPCACTABIIAIOT
HHTEPEC B CIECAYIOIOHX HAYYHO-MPAKTHYCCKHX acneKkrax o6mn-
€MHOTI'0 NOXAaPOTYHICHHUA ;

e HayyHBIE H3BICKAaHHA IO pa3paborke 3GPeKTHBHEIX
H 6€30I1aCHBIX ra30BBIX H a3PO30JIBHBIX CPEACTB,;

® CpPaBHHTC/IbHAA OICHKA MOXAapoTyllalguX CpeACTB C Iie-
JI6I0 BHIOOpA H3 HHX HaHMEHEE ONaCHbIX;

® 'MrHEHHYECKas OILleHKa 00pa3lOB NMOXapHO-TEXHHYECKON
ITPOAYKIHH,

® BKIIIOYCHHE PpE3YJbTATOB HCINLEITAHHH B HOPMATHBHO-
TEXHHYECKYIO AOKYMEHTAIHIO Ha IITATHHIE CPEACTBA IOXapo-
TYIICHHSL.

OCHOBaHHLIN Ha pe3yabTaTaX TOKCHKOJIOTHYECKHX HCIBI-
TaHHK H3OHpaTenbHBI MOAXo[ K mpEMeHEeHHIO ra3oBex OTB
M F€HEPAaTOPOB OrHETYMAINErO ajpo30Jis B MOMEIEHHANAX C IIPH-
CYTCTBHEM MIOZEH NMOBHINACT HAACKHOCTHP Mep 0€30IIacHOCTH,
NPEeAYCMOTPEHHBRIX HOPMAaMH H IPaBHJIAMH TNPOEKTHPOBAHHSA
YCTAaHOBOK OOBEMHOrO IMOXApOTyHmEHHs. 3Ha9YHMOCTb TaKOro
OX0Aa, K&K MEPEI MPOPHIAKTHKH OTPABJICHHH, BAXXHO OLICHH-
BaTh C YYETOM CHTyaIMH, KOTOPHE MOI'YT BO3HHKATH ITO IPHYH-
He HECAHKIINOHHPOBAHHOINO IMIPHBEICHHA YCTARHOBOK B NCHCTBHE.
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