dopMa NacnoprTa onacHbIX 0TX0/10B

HaunmenoBanme | PexBusnthi MecTto T orxonos: | [lep b ONACHBIX XHMHYeCKHI COCTaB 0TXO0/10B H Pexomenyembie Heodxoaumble MephbI TpedoBanus k Mepsl 10 npexynpesIenuio JlonosnuTenbHasn
ONaCHBIX obpasosatens | yaxommenust HaUMeHOBaHHe CBOJiCTB 0TX0/10B OnHMcaHHe ONACHBIX CBOICTB HX €1ocodbI MPEeJ0CTOPOXKHOCTH IIPH | TPAHCHOPTHPOBKE OTXO/X0B H U IHKBHIALHH uHdopmauus (MHast
OTX0/I0B M HX OTXOR0B: obbexTa, Ha TEXHOTOTIIECKOTO KOMIIOHEHTOB ynpasJenust yNpPaBJIeHHH OTXOAAMH HPOBEICHHIO OTPY304HO- | upe3BbIMAlHBIX cuTyaumii | undopmauus, KoTopyio
KoJ B HHANBHAY ALY KOTOPOM Ipotieeea, B pesy brate 0TX01aMH a3rpy304HbIX padoT NIPHPOIHOIO H coodmaer o6pa3oBaTelib
A bl P KOTOPOro 06pa3oBainch A pasrpy P PHpO! 1 P
COOTBETCTBUM | oy ryguicarn | OOPAIYIOTCS | oroour i nponecca, 8 TEXHOreHHOI0 XapaKTepa u 0TX0/10B)
8 8
KIACCHPUKATO | ounprii nomep OnacHbIe pesyJIbTaTe KOTOPOro HX HO0CJIeICTBHIA,
POM 0TX0/10B s OTX0/JbI ToBap (NPOJAYKUMs) CBSI3AHHBIX € ONACHBIMH
q)"]"‘lecl(ol'ﬂ yrpaTrui (yTpaTHJ'Ia) CBOH OTxmlaMl/l, B TOM 4YHUCJIEe BO
JMua u GusHec- norTpeduTEIbCKHE BpeMsi TPAHCTOPTHPOBKH H
",’leIITV‘I‘q)HICa“" CBOMCTBA, C l'lpOBeﬂeHl/lﬂ l'lOl“py'}O‘lHO-
OHHBIH HOMEpP HaMeHOBAHHEM
. Pa3srpy304HbIX pador
aas HCXOAHOTO TOBapa
OPHIHYECKOro (mpoxykunm)
JIMua, ero Mmecro
HaXO0KIACHHS
1502 02* Bocrouno- 100600, , Oopasyercst B (4)HP14 - OpraHu4ecKHe BelecTBa TTo mepe JIuno, orBercTBeHHOE 32 | TpebGoBaHue K - 00yueHHe, HHCTPYKTaXH | OTXO/IBI SIBISFOTCS
AGcop6OenTsl, |XKeskasranc |YmbITayckas —|mpomecce XpoHuueckas TOJBHIKHBIC B HEMOJIPHBIX 00pa3oBaHUL BPEMCHHOE HAKOIUICHUE  |TPaHCIIOPTUPOBKE OTXOAO0B|M TPEHHUHT IIEPCOHANIA 10 |M0XKAPOOTIACHBIMH.
unbTpOBaNBH |KHit pyIHHK [061IacTh, UCIIOIb30BaHUS TOKCHYHOCTB Il |pacTBOPHUTEISAX (CMa304HO- HpoMacieHHass |0OTHPOYHON BETOLIH U U IIPOBEJICHHE TOrPY30- MpaBHJIaM TeXHUKH MarnopacTBopumsI B
bIe MaTepuabl | (IIaxThl ceBepo- 0OTHPOYHON BETOIIN |BOAHOM cpexbl (1 |oxmaxkmaromast >KHIKOCTh BETOIb JIMII0, 3aHUMAIOIeecs UX  |pa3rpy304HBIX padoT: - 6e301acHOCTH, MTOXKapHOii |Boze, 6e3
(BKITIOYAst Ne55,57,73/ |3ananHee ot I. [npu mpoBeaeHUH Kiacc) . PacyeTHoe [HeBOpacTBOpUMAst - COUION) - HaKaIUIMBAeTCs |yTHIIM3aIHeH, 1OKHBI HPOU3BOANTH 6€30MacHOCTH U obpasoBanust OypHOI
MacsiHbIe 75,AnHenck |XKe3kasran PEMOHTHBIX paboT, B |[3HaYCHHE 12,11 %; H4 (HP4) - Pa3npaxkeHust | BpeMEeHHO HMETh MOJTHOE TPAHCIIOPTUPOBKY OTXOJIOB|ACHCTBUSAM B PEaKLK C BOIOH,
uIbTPBI nif) npolecce NPOTUPKH |KOHLEHTpaLMii ¢ |1J1a3, KOXKU U BEIIeCTBa, XpaHUTCS, HO HE pecTaBiIeHHe O B COOTBETCTBHU C Ype3BbIYAHHBIX obpa3oBaHue
HHaJye He ¢dummana MEXaHU3MOB, Y4ETOM CTEHEHH  |HIpeACTaBISIOIINE ONAaCHOCTh Ipu  |Oonee 6-TH JICHCTBMU TOKCUKAHTOB,  |IPOLETYPHBIMU CUTYalusX; B3PBIBUATHIX CMECEH
omnpezeneHusl [TOO Jieraneif, peMoHTa BO3/JICHCTBUS acripauny; (4)HP 14 Xponudeckas |Mecsies B cojiepKalUXCs B JIOKYMEHTaMHU;- HE - TOTOBHOCTb K NP CMELIEHUHU C
e), TkaHu 1t |«Kopmoparu TPAHCTIOPTHBIX cocrapysier 12110 |TokcHYHOCTH 1711 BOAHOM cpenpl (1 |MeTalmmdecknx |IpoMaciIeHHOH BETONIN Ha |IOMYCKaTh 3arps3HEHUS  |aBapUIHBIM CHUTYaI[HsSM U |BOTOMH He
BBITUPAHUsA, |4 CPEJICTB, %. IToporosoe KJ1acc) KOHTelHepax V |opraHusM uenoBeka 1 OKpY)Karollel cpezibl IpH | IIIAaHUPOBAHKE Mep MIPOUCXOJIMT,
3alIUTHAS Kazaxmbic» - HaXOZAIINXCS Ha 3HAYCHHE =0,5m3.Ilo OKPYKaIOIIYIO CpeLy. TPAHCIIOPTUPOBKE OTXOI0B|pearnpOBaHusl; obpazoBaHHe
oJiexka, 110 Gaance nokasarens >25 %; mepe HeobxoanMbie Mepbl IPOM3BOJICTBA B MECTAX HX |- HCIOJIb30BAHHE TOKCHYHBIX I'a30B,
OpraHuYecKHe BeIIecTBa .
3arpsi3sHeHHbIe |«Ke3kasran MIPEANPUATHS, a HaKOIUICHUS, MIPEAOCTOPOKHOCTH IIPH  |3arpy3KH, IEPEBO3KH, CTEHAIbHO a’po30Ieii, 1bIMOB
MOIBUIKHBIC B MOJISIPHBIX
OINaCHBIMHU L[BETMET» TaKoKe mpu padbore P HpoMacieHHasi |0OpalleHUH ¢ OTXOAAMHU:  |TIOTPY3KH U Pasrpy3KH; 0060pyI0BaHHBIX IIPU CMELIMBAHUU C
PacTBOPUTEIISIX (CMA309HO- o
marepuanamu |BHUH: MeTaoo0pabaTeiBa BETOIIb - IOMyCK K paboTaM JIHI], |- MEXaHU3UPOBAaTh TPAHCIIOPTHBIX CPEACTB, |BOION — HEe 0Opa3yer.
OXJIAJKIAIOIIAst KUJIKOCTh
(ITpomacnenna|0606410099 IOIMX CTAHKOB nepeaeTes Ha  |IPOIIE/IINX MEUIIMHCKOE [TTOTPY3KY, HCKJTIOYAOIINX He conepxur
pacMBOpHMas B BOJE - 10 MapKe .
sI BETOIIIb ) 02, . YTUIIN3ALUIO OCBUJICTEILCTBOBAHHME, TPAHCIIOPTUPOBKY U BO3MOXKHOCTb CITydalHBIX |MHQUIUPYIOMUX
VYinbltayckas COX Gazpromneft Cutfluid CTOpOHHEH MHCTPYKTAX 110 TEXHUKE  |pas3rpys3Ky OTXO/0B; MOBPEXICHHUIA 1 aBapuil  |BelecTB
Standard ) - 0,0168 %; H4 (HP4) - N ’ )
0071acTh, I H4 (HP4) OpraHH3aIlUH 110 |0€30IaCHOCTH 1 MOXKapHOH |- BCS Tapa HODKHA OBITH | TpaHCcHOpTHBIX cpeacTB  |Ilacmopt oTxona sBis
OBpE:K/IEHUE TJ1a3; -
r.)Keskasran P ’ JIOTOBODY. 6e30I1aCHOCTH, 3HAIOIINE |FePMETHYHO 3aKpbITa, 0€3 |Mpu TpaHCIIOPTHPOBKE €TCsl OCHOBHBIM
Paznpaskenns rnas, Koxu u .
, [Inomanp TOKCHYHBIC U nieeKTOoB, TO eCTh OTXOJIOB; JIOKyMEHTOM,
BEIIECTBA, PE/ICTABIIAIOINE .
Meramtypro B3PbIBOIOXKAPHbIE HPaBUIBHOH GOPMBI; - KOHTPOJIb 3a MOATBEPKIAAIOILUM
OIAaCHOCTH IpH acnupanun; H .
B, 30 CBOMCTBA OTXO/I0B, - €MKOCTH JOJDKHBI OBITh ~ [TE€PMETHYHOCTBIO CTENEHb ONACHOCTH

(HP8) - IMopasxxenue (HEKPO3) KOKH,
BeleCTBA 2 Kjlacca ONacHOCTH H
HIDKE;

Bopa - 2,1441 %;

Trépaplit ocrarok - 26,0507 %;

Iemmtonosa - 57,5984 %;
Jluraus - 0,0605 %;

BomopacTBopuMBbIe BENIECTBA
(momuaTHICHTINKOIB) - 0,9674 %;

oracHble (haKTopHI,
KOTOpPBIE MOTYT
BO3HUKHYTb TIpU
BBITIOTHEHHHU PabOTHI, 1
MepBI 110 OKa3aHHUIO
TIepBOI MOMOIIH;

- HCTIONIb30BaHHUE CPEJICTB
MHANBUYaTbHOH 3aIUThI
U CHELOAEKIBI IPH
o0paleHnH ¢ ONacHBIMU
OTXO/laMH;

- XpaHEeHHE OTXOJI0B Ha
TUJIPOU30MPOBAHHOM

TITOTATKE U R

YCTaHOBJICHBI IIOTHO JPYyT
K JIpYTY, 4TOObI Ha HUX HE
OKa3bIBAIOCH
MEXaHHIEeCKOe
BO3/ICHCTBHE.

KOHTEHHEPOB XapHEeHHs U
MEePEeBO3KH OTXO/I0B;

- obecrieuenue MecT
XPaHEHHs OTXO/IOB
00opynoBaHUEM U
CPEACTBAMH IO
OrpaHUYCHHUIO o4ara u
JIMKBU/IALINH aBaPHid;

0TXOJ1a JUTS 3710POBbS
M XKH3HH JIFOJICH,
OKpY’Kalollel cpesbl.
CofIepKuT CBEICHUS
00 OMacHOCTSIX,
00YyCIOBICHHBIX
¢buzuko-
XUMHYIECKAMHA
CBOMCTBAMHU
KOMIIOHEHTOB OTXO/Ia.
OcHoBoi Jy1st
pa3paboTku macropra
OITaCHBIX OTXO/10B

aRTgeTOS




1 2 3 6 8 10 11
Tenrosans - 0,6772 %; METaJUIMYECKUX oruer HUP, B pamkax
Dypdypon - 0,3749 %; H4 (HP4) - KOHTEHHepax. KOTOPOTO MPOBE/ICHBI

Paznpakenus rias, Koxu n
BEIIIECTBA, PEACTABISIONINE
OInacHOCTb 1pu acnupanuu; H7
(HP7) - KanueporeHsl, BemecTsa 2
KJlacca OMaCHOCTH M HUXeE

(kareropun);

uccie0BaHus
XMMHYECKOTO COCTaBa
OTXOJIOB U JIaHa
KOIIMYECTBEHHAs.
OLICHKa UX OIACHBIX
CBOJCTB B
COOTBETCTBUH C
KPHTEPUIMHI
JIeHCTBYIOIIEr0o
Knaccudukaropa.

HacTosimum 3asBJIsI10, 4TO 51 MPoBepui(a) (MOCPEACTBOM - AHATH30B, TECTOB, 3HAHHII 00 HCXOTHOM ChIPbe H TEXHOJIOTHH 00Pa30BaHHs JAHHBIX 0TXO0B U APYTrHe), YTO JaHHbIE OTX0bI COAeP:KAT JIHIIDb NepevncIeHHbIe BhIIe

KOMIIOHEHTHI B YKa3aHHBIX KOHIEHTPANMAX, B pe3yjibTaTe 4€ro 0Txoabl Kﬂaccuqmuuposam,l MHOIi KaK ONAacHbIE. Pe3ym,TaTl,1 naﬁopaTopm,lx HCCJIeI0BAaHUM NMPHJIAralTcs (B ciyyae ux HeOﬁXO}l"MOCT")-

Hndopmanus 1ocroBepHa, TOYHA U NOJIHA.
JlupexTop Bocrouno-)Ke3kaszranckoro pyanuka (maxrel Ne55,57,73/75,Aunencknii) puianana TOO «Kopnopamus Kazaxmbice» - [10 «Ke3ka3zranuBermen»
Baiinuszos Kacyaan TypesinoexoBuy

damuans, UM, 0TIYECTBO (TIIPH €ro HATHYHH), HOANHCH

" " 2022 roga

MecTo nevaTy (IpH ero HAJIMYUH)




«BUOCOEPA KA3AXCTAH» FbIJIBIMU - 3EPTTEY OPTAJIBIT bI»
KAYAIIKEPHIUIITT INEKTEYJII CEPIKTECTITT
TOBAPUIECTBO C OTPAHUYEHHON OTBETCTBEHHOCTBIO « HAYYHO-
UCCJIEJOBATEJICKUU EHTP « BUOCDEPA KA3BAXCTAH»

(TOO «HULl «BUOCDOEPA KA3AXCTAH»)

V]IK: 628.4.08
JKIIM-029
YTBEPXJIAIO

Hupektop
TOO «HUL] «buocdepa Kazaxcran»

Hunmens T.B.

« » 2022 r.

OTYET 5
O HAYYHO-UCCJIEJOBATEJILCKOU PAGOTE

NCCIIEAOBAHUE XUMHWYECKOI'O COCTABA ITPOU3BOACTBEHHBIX OTXO/0B

1502 02* ABCOPBEHTbBI, ®PHJIbTPOBAJIBHBIE MATEPHAJIbBI
(BKVIIOYASA MACJISAHBIE ®UJIbTPbI MTHAYE HE OIIPEJAEJIEHHBIE),
TKAHMU JJISA BBITUPAHUSA, SAIIUTHASA OJAEXIA,
SAT'PABHEHHBIE OITACHBIMHU MATEPUAJTAMHU
(MPOMACJIEHHASI BETOILDb)

IO «KE3KA3I'AHIBETMET>» _
BOCTOYHO-/KE3KA3I'AHCKHUU PYJHUK (IHAXTBI Ne55,57,73/75,AHHEHCKHM)
BHH 060641009902

PACYET JIUMUTHPYIOILLINX [TOKA3ATEJIEN OITACHBIX BEIIECTB,
COJIEPXKALLIMXCSI B OTXO/IE

KITACCUOUKALINA OTXOA0B
(3aKJIFOUHUTEITBHBIN )

PykoBogutens HHP,
Benywuii cnenquanuct no HAP IOxkakos U.1O.

Kaparanna 2022 r.




CITUCOK UCIIOJHHUTEJIEN

PykoBoaurens HUP,
Beymmit cnenuanuct no HUP

WUcnonuurenu:

Unxenep-skonor oTaena
9KOJIOTHYECKOr0  ayJuTa H
ayTCOpPCHHTIa

TexHuk-3xoI10r
TexHuk-3K0J10T

Urxenep I KaTeropuu
HCIIBITaTeIbHOW  J1abopaTtopuu
atMocpepHOro  BO3myxa W
IPOMBIIIIEHHBIX BEIOPOCOB,
HH)KEHEP-9K0JIOoT
HnxeHnep-npoeKTHPOBILKK

["opHBIii HHXeHep

PykoBoautens oTzena
9KOJIOTHYECKOTO  ayJuTa H
ayTCOPCHHIa

Unxenep-skonor
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IOxaxkos N.I1O.

Bacunesuu E.U.

I'enunr A.T.
Ko6unkoii I'.B.

Kypuikuna JI.B.

[Tonomapesa T.C.
Cnopueneiiko E.B.

Crapoctuna H.A.

[IIunayesa /1.C.



PE®EPAT

Oruer 27 c., 1 xH., 0 puc., 12 tabmn., 14 uctoun., 2 mpu.

NCCIIEAOBAHUE XUMHNYECKOI'O COCTABA ABCOPBEHTOB,
OUJIBTPOBAJIbHBIX MATEPHUAJIOB (BKJIFOYAS MACJISAHBIE ®UJIBTPBI MHAYE HE
OIIPEJEJIEHHBIE), ¥TKAHUW  OJI1  BBITUPAHUNAI, 3AHII/ITHOI71 OEX]IBI,
3ATPA3HEHHBIX OIIACHBIMU MATEPUAJIAMU (ITPOMACJIEHHAS BETOILD).
PACYET JIMMUTHUPYIOHINX [TOKA3ATEJIEN OITACHBIX BEIIECTB,
COJEPXKAIIMXCA B OTXOHE. KIACCUOUKALIMA OTXO/J0B.

O6bextamu uccnenoBanuit HUP siBisitoTes: mpomacieHHast BETOIIIb.

LenssMu Hay4YHO-HCCIIEAOBATENLCKOM pabOThI ABISIOTCS:

- OIpEeEIIEHNE XUMUYECKOTO COCTaBa OTXO/OB;

— IIPOBEJICHUE pacueTa KOHLIEHTPALMH OMACHBIX BEIIECTB, COAEPKAIIMXCS B OTXO/E,
M0 JIMMHUTHPYIOIIUM MMOKa3aTeNsiM COTTIaCHO MpUiIokeHuto 3 kinaccudukatopa orxonoB ([Ipukas
1u.0. MUHUCTpa SKOJOTHH, TEOJOTUU W MPHUPOIHBIX pecypcoB PecmyOmukm Kazaxcran ot
6.08.2021 r. Ne 314);

- KJ1acCU(UKaLKs OTX0a C IPUCBOSHUEM KaTETOPUU «OTACHBII NN «HEOMACHBIN
OTXOJ.

B HHP wucnonp3oBamuch METOAbl SMIUPUYECKOTO YPOBHA, 3aKIIOYAIOIIMECS B
onmpoOOBaHUM, OMUCAHUM, ONPEJCICHUN OMACHBIX XHUMHYECKHX CBOWCTB OOBEKTOB
HCCIICIOBAHU .

ITo pesynpratam HUP pexomenayercs kinaccupuuupoBaTh MPOMACICHHYIO BETOIIh KaK

«OITaCHBIC» OTXOJBI.
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TEPMUHBI U ONTPEJEJTEHNA

B HaCToAIICM OTYECTE O HUP OPUMEHSIOT CICAYOIIME TCPMUHBI C COOTBETCTBYIOLIUMMHU OIIPEACICHUSIMMU.

O0pa3oBarenb 0TX0/I0B

«3epKaHBHBIC>) BHbI OTXO0B

JlerkoBocnnaMeHsromeecs
TBEPI0E BEMIECTBO

HOBpe)K[[eHI/Ie rja3a

Paznpaxxenue rinaza

OcTpast TOKCHIHOCTh

Pazpenmanue xoxu (HEKPO3)

Paznpaxxenne xoxu
PecnimpaTopras ceHcnbmim3anus
KosxkHas ceHcuOmwim3anuu

MyTauus

Kanueporennocts

PenponykTHBHAS TOKCHIHOCTH

Acnupanust

JII50
Jloza

I/I,HGHTI/I(l)I/IKaIII/IH OIIaCHOCTHU

— mo0oe JHMIo, B IpPOLECCEe OCYLIECTBICHUS JEATEILHOCTH KOTOPOTO
00pa3yroTcst 0TX0/bI (IEPBUYHBIN 00pa30BaTeIh OTXO0B), UK JTH00C JIAIIO,
OCyIIEeCTBIIsIIOIIEE  O0Opa0OTKY, CMEIIMBAHWE WIJIM HHBIE OMNEpaLHH,
NPUBOJSIIIME K HM3MEHEHHIO CBOMCTB TaKMX OTXOJOB WJIM HX COCTaBa
(BTOpUYHEII 00pa30BaTEIh OTXOOB)

— OTIEJIbHBIE BUJII OTXOJOB B KJIACCU(HKATOPE OTXOJOB, KOTOPBIE MOTYT
ObITh ONpe/eNieHbl OJHOBPEMEHHO Kak OMAacHble H HEOMAacHbIE C
MPUCBOCHUEM Pa3JIUNYHBIX KOJIOB B 3aBUCUMOCTH OT YPOBHEH KOHIEHTpAIUU
COJICPIKAIUXCSA B HUX OINACHBIX BEIICCTB WMJIM CTCIICHH BIUSHHS OMACHBIX
XapaKTePUCTHK BHJIA OTXOJOB HAa JKW3Hb W (WIH) 3J0pOBBE JIIOJCH H
OKPY KaIOIIyIO Cpemy.

— HOPOILIKO0OPa3HOe, IPaHyIMPOBAHHOE MIIM MACTOOOPa3HOE BEIIECTBO HIIH
CMeCh, KOTOPbIE CUMTAIOTCS OMACHBIMH, €CIM OHH MOTYT 3aroperhcsi Mpu
KpPaTKOBPEMEHHOM KOHTaKTe € HMCTOYHHKOM BOCILIAMEHEHHS, TaKHM Kak
ropsIias CluYKa, U eCIIU IJIaMsl PaCpOCTPAHSIETCS OBICTPO

— O3HAUaeT MOBPEXJCHHE TKAHEH TIJa3a WIH Cepbe3Hoe (UIMUECKOEe
YXYIIICHHE 3PEHUsI, HE SIBISIONICECS MOJHOCTHIO BOCCTAHABIUBAEMBIM U
MPOKCXOJIAIIEE MOCIIE BO3EHCTBUS BELIECTBA UIIK CMECH HA TJ1a3

— O3Ha4aeT W3MEHEHWS B  TIJla3e, SIBILIIONIMECS  TOJHOCTBHIO
BOCCTAHABIIMBAEMBIMH U MIPOUCXOIAIINE ITOCIIE BO3ACHCTBHUS BEIIECTBA WIIH
CMECH Ha TJa3

— Cephe3HBIE BPEAHBIC OCIECACTBHS IS 3T0POBBS (HapuMep, CMEPTHOCTB),
BO3HHUKAIOIIMMH IOCJIE OTHOKPATHOTO WIIM KPATKOCPOYHOTO MIEPOPATBHOTO,
JIEpMaJIbHOTO WJIM MHTaJSIIUOHHOTO BO3/IEUCTBUS BEILIECTBA WIIU CMECH

— O3HAYaeT HaHeCeHHWe HeOoOPaTHMMOro MOBPEKICHHS KOXKE, a HMEHHO
BU/IUMBIII HEKPO3 OT JMHUAEPMHUCA 10 COOCTBEHHO KOXXH, MPOUCXOISIINN
MOCJIE BO3/ICUCTBHS BELIECTBA MIIK CMECH.

— O3HaYaeT NpPUYMHEHHE O0PaTHMOIO MOBPEKACHHS KOXKE, HPOUCXOIIEe
MOCJIE BO3/ICUCTBHS BELIECTBA WIIK CMECH

— 03HayaeT IOBBIIICHHYI0 YYBCTBHUTEIBHOCTh [IBIXATENbHBIX IyTeH,
MIPOUCXOJIAIIYIO ITOCIIE BIBIXAHHS BEIIECTBA WU CMECH.

— 03HAYaeT AUICPTUYCCKYIO PCAKIHMIO0, MPOUCXOASANIYIO IOCIIC KOHTAKTa
KOKH C BEIICCTBOM HJIH CMECBIO.

— HACIIC/ICTBCHHBIC TEHETHYCCKIE H3MEHEHUSI, KOTOPBIC MOTYT MPOSBISITHCS
Ha (DEHOTMIMYECKOM YPOBHE, TaK M K OCHOBHBIM Momudukarmsm JIHK,
KOTJIa TAKOBBIC SIBJISFOTCS W3BECTHBIMH (BKJIFOYAs, HAIIPUMEpP, KOHKPETHBIC
M3MEHEHHs 0a30BBIX TIAp U XPOMOCOMHBIE TPAHCIIOKAIINN ).

— O3Ha4YaeT MHAMUUPOBAHHE paka WIH YCKOPEHHE €ro pa3BHTHS,
MPOUCXOIAIIIEE MOCIIE BO3JCHCTBHUS BELIECTBA UITH CMECH.

— O03HayaeT OTPHULATE]IbHOE BO3JCUCTBHE HA TMOJIOBYIO (GYHKIHIO |
IUIOJIOBUTOCTh B3POCIBIX MYXYHH W IKEHIIUH, a TaKKe Pa3BHBAIOILYIOCS
TOKCHYHOCTh Yy MOTOMCTBA, HMPOMCXOJSIIUE MOCIC BO3JCHCTBUS BEIICCTBA
WA CMECH.

— MPOHUKHOBEHUE KHUJIKOTO WA TBEPAOTO XMMUYECKOTO BEIICCTBA B TPAXCHO
U HWKHHUC JbIXaTeIbHBIC MYTH HETMOCPEIACTBEHHO 4Yepe3 POTOBYIO WM
HOCOBYIO MOJIOCTh TUOO KOCBECHHBIM ITyTEM — Yepe3 PBOTY

— eIMHOBPEMEHHAsI 71032 XMMHUUYECKOI'0 BEIllECTBA, KOTOPAast BBI3bIBAET THOEIb
50% (TTOTOBUHBI) TPYIIIBI ITOAOIBITHEIX YKHBOTHBIX

— Mepa KOJHMYECTBa BELIECTBA, MOJYYEHHOTO OPraHW3MOM 4YeJIOBeKa HIIH
KHBOTHOT'O C Y4ETOM MAacChl Teja, MI/KT.

- 9Talm OLCHKH pPHCKA, MPEIyCMaTPUBAIONIMKA BBIABICHUE BCEX
MOTCHIMATBHO OMACHBIX (PAKTOPOB, OLEHKY BECOMOCTH JIOKA3aTEIbCTB UX
CIOCOOHOCTH BBI3BIBATH OIPE/ICICHHBIC BpeaHbIe 3(P(EKTh y YeIoBeKa mpu
MPE/IOIaraéMbIX YCIOBHSX BO3JCHCTBHS, a TaKXKe OTOOP MPHUOPHUTETHBIX
(hakTOPOB, MOJUICKAIIHUX YIITyOJICHHOMY HCCICIOBAHUIO B MIPOIECCE OLICHKU
pucka



KommekcHoe MOCTYTIJICHUE
(Bo3zeiicTBUE)

OnacHocTh

I[Moctymnenne (B KOHTEKCTE

OIICHKH JI030BBIX HATPy30K)

Buoakkymysiius

BuonoctynHocts (nnn
Ouosorugeckas IOCTYITHOCTD)

BuoxonnenTpamnus

OcTpasi TOKCMYHOCTb B BOJHOI
cpene

XpoHuueckas
BOJHOM cpene

TOKCHYHOCTb B

INorennuan paspyLieHus
o3oHoBoro ciost (ITPOC)

— OJHOBPEMCHHOC MOCTYIVICHUE OJHOTO U TOI'O K€ BCUICCTBA pa3IMYHbIMU

My TSMA
— COBOKYITHOCTH CBOMCTB JaHHOrO (hakTopa (HampuMep, TOKCHYHOCTh
XMMHYECKOTO  BEIECTBA) WM KOHKPETHOH OOCTaHOBKH, KOTOpBIC

OIIPEJEISIIOT HOTEHIHAIbHYI0O BO3MOXXHOCTb Pa3BUTHsI HeOJIAroNnpHsATHBIX
s dexToB y uenoBeka

—  IpoIecC, IMOCPEICTBOM KOTOPOTO BELIECTBO JOCTHIaeT BHEIMIHUX
0OMEHHBIX 000JI0YEK YEJIOBEUECKOrO Tea, HO HE NEPeXONUT depe3 HUuX.
BenuuuHa nocTyIuIeHHs XapaKTepU3yeTcsl MOTEHIMAIBLHOM 103011

— YUCTBINA Pe3yIbTAT HAKOTUICHHS, TPAaHC(HOPMAIIMH U STMMHUHAINH BEICCTBA
U3 OpraHM3Ma Yepe3 BCe IMyTH MOCTYIUICHHUS B OpraHu3M (T.€. BO3IYX, BOJA,
CEIMMEHTHI/TIOYBA U TTHIIA).

— CTEICHb, B KOTOPOW BEIICCTBO MPOHUKACT B OPraHU3M U PaCIpeIeisIeTCs B
KaKyro-Ti00 00J1acTh OpraHm3Ma. bHOJOCTYITHOCTH 3aBUCHUT OT (PH3UKO-
XMMHUYECKHX CBOWMCTB BEILIECTBA, aHATOMUYECKHX M (PHU3HOIOTHUECKHX
0CcOOeHHOCTEH OpraHu3ma, (papMakOKMHETHKA M IIyTH TOCTYIUICHHS B
opranu3M. JIoCTYHOCTh BEIIECTBAa B OPraHU3M He SIBJISIETCS 00s13aTenbHON
MPEANOCHIIKOM ero 6HOI0CTYITHOCTH.

—  YHCTBI pe3yJbTaT HAKOIUICHUs, TpaHChopMaluU U DIMMHHALUH
BEIIECTBA M3 OPraHu3Ma IPHU €ro MOCTYIUICHUH Yepe3 BOLY

— TpHUCyIIee BCIICCTBY CBOWCTBO HAHOCUTHh yIIepO OpraHusMy mpH
KPaTKOCPOYHOM BO3JICHCTBUH STOrO BEIECCTBA B BOJHOU Cpee

— IpPHUCYIIEEe BCIISCTBY CBOWCTBO BBI3BIBATH BPCHHBIC MOCICACTBUS IS
BOJHBIX OPraHU3MOB TIPU BO3JCHCTBUU OSTOrO BCINECTBA, KOTOPKIC
OTPENICISIOTCSA B COOTBETCTBHH C )KAU3HECHHBIM [IUKJIOM OpTraHh3Ma

- COBOKYITHOE KOJHMYECTBO BCIISCCTB B Pa30MBKE 1O OTACIBHBIM BHUIaM
HUCTOYHHUKOB  TallOMIOYIJICBOJOPOIOB, Jarollee TE KE MaclTadbl
pa3pyIlIeHUs 030HOBOTO CIIOS B cTparocdepe, KOTOPBIC MPEANOIararTcs B
pe3ysbTarte BBIOPOCOB  TaJOMIOYIJIEBOJOPOIOB B  YAEIbHO-MacCOBOM
cootHomennu ¢ XOY—-11.

NEPEYEHb COKPAIIIEHU U1 OBO3HAUYEHUI
B nacrosmem otuere 0 HUP npuMeHsIoT cienyrone cokpanieHuss 1 0003HaYeHU s

NCII-ADC
MII-ADC
MBHU
JIATI
OXMU
T™O
OOH

CIrc

ATOMHO-3MHUCCHOHHAS CIIEKTPOMETPHS C MHIYKTUBHO-CBSI3aHHOM TI1a3MOM
ATOMHO-3MHUCCHOHHAS CIIEKTPOMETPHS C MUKPOBOJHOBOM TIa3MOM
MeToMKa BBITIOJHEHHS] U3MEPEHUN

JlabopaTopusi, OCyIIECTBISIONIAs UCTIBITAHUS MPOYKIIUN
DU3UKO-XUMUYECKHE METOIBI UCCIIEIOBAaHUI

TexHOTeHHBIC MUHEpAJILHBIC 00Pa30BaHHUS

Opranmsanus O0beanHeHHbIX Harmii

CornacoBaHHas Ha TII00alIbHOM YPOBHE CHCTEMaA KJ'IaCCI/I(I)I/IKaIII/II/I OIMMaCHOCTU U MAPKUPOBKU

XUMHUYECKON TIPOIYKINH



BBEJAEHUE

B cooTBeTCTBHU C MEHCTBYIOMNUM 3aKOHOIATEILCTBOM B 00JIACTH OXPaHbI OKPY KAroIIei
Cpelibl, IEpBUYHBIN 00pa30BaTellb OTXO0B MIPOU3BOIUT KIIACCU(DUKAIIMIO OTXOI0B HA OCHOBAHUHU
KJaccu(ukaropa OTXOJOB, YTBEP)KIECHHOTO YIIOJTHOMOYEHHBIM OpPraHOM B OOJACTH OXpPaHbI
oKpyxatomie cpeabl (ctatba 338 DOkomormueckoro kojekca). Kiaccudukarop 0Tx070B
pa3paboTaH ¢ y4eTOM IMPOMCXOXKIACHUS M COCTaBa Ka)JOT0 BHJIA OTXOJIOB M B HEOOXOIMMBIX
CIIy4asix ompeeseT JMMUTUPYIOIINE MOKa3aTeIu KOHIIEHTPAlMK ONACHBIX BEIIECTB B LEAX UX
OTHECEHHUS K OITACHBIM MJIM HEOIIaCHBIM.

OTtnenpHBIC BUABI OTXOJ0B B KIACCU(PUKATOPE OTXOA0B OIPEIeICHbl OJHOBPEMEHHO KaK
OTacHBIE M HEOTACHBIC C MPUCBOCHUEM Pa3JIMYHBIX KOJOB («3€pKaJbHBIC» BHJBI OTXOJOB) B
3aBUCUMOCTHU OT YPOBHEUM KOHIEHTPALUU COACPKALIUXCS B HUX OMACHBIX BEUIECTB WA CTETICHU
BIIMSIHUSI OIACHBIX XapaKTEPUCTHK BHJIa OTXOJOB Ha JKW3Hb W (WIHM) 370pOBbE JIOJEH H
OKPYXAIOIIyI0 Cpeay, a TaKXKe OIMacHOCTeH, OOYCIOBICHHBIX WX (U3UKO-XUMHUECKUMHU
CBOMCTBaMH.

B  HacTosmieli Hay4HO-HCCIEIOBATENbCKOW  paboTe MPOBEAEHBI  UCCIICIOBAHUS
XHMHYECKOTO COCTaBa «3€pPKaJbHBIX» OTXOJ0B — MPOMACICHHOMN BETOIIIH, JaHa KOJIMYECTBEHHAS
OIICHKA OTIACHBIX CBOWCTB KOMITOHEHTOB OTXOJIOB COTJIACHO JieiicTByromiero Kiaccugukaropa.

Jlnst knaccudukaruu orxon0B B HUP ucnosnp30Banbl clieayronmue KpUTEPHUH:

- 0oTX0J Kiaccu(uIMpyercs Kak HEOMacHBId B CiIy4dae, €CJIU Pe3ybTaThl
71a00paTOPHBIX UCTIBITAHUH, TOITBEPIKIAIOT, YTO TAHHBIE OTXO/IbI HE UMEIOT KaKUX-TTHOO0 CBOWCTB
ONACHBIX OTXOJIOB, HE MMEIOT OMNACHBIX COCTAaBJAIONIMX OTXOJIOB, HE MPEBBIIIAIOT
JTUMUTHPYIOIIUX MMOKA3aTENIEeH OMACHBIX BEIIECTB B LEJISIX UX OTHECEHHUS K OMACHBIM OTXOJaM, HE
OTHOCSITCSI K KAaTETOPHH OMACHBIX 0TX010B coriacHo Knaccudukaropa;

- 0TXOJ] KJIacCU(PHUIIMPYyeTCs KaK OIACHBIA, KOTJa MPOMEKYTOUHBIE PE3YIbTaThI
71a00pPaTOPHBIX UCIBITAHUH MOKA3bIBAIOT, YTO OTXObI 00JIaTAI0T OAHUM MM O0Jiee CBOMCTBAMH
OITACHBIX OTXOJIOB.

OLeHKy ONMacHOCTH XUMHYECKHX BEIIECTB U MX CMECEH COCTaBJISIIOIIMX KOMITOHEHTHBIN
COCTaB OTXOJIOB YCTAaHABJIMBAJIA B COOTBETCTBUU C OCHOBHBIMHU T0JIOKEHUsIMU COTJIaCOBAaHHOM HA
r100aTbHOM YPOBHE CHCTEME KiIacCH(UKAIIMM OMAaCHOCTH W MapKUPOBKH XHUMHYECKOMN
npoaykiuu (CI'C).

JlaHHbIe, WCIOJIB3yeMbIC I KJIAaCCU(UKAIMKA BEIIECTB, IMOJTYYEHBI W3 CICAYIOIIHNX
HUCTOYHUKOB HMH(POpPMAIIMM. HOPMATHUBHBIX JOKYMEHTOB, COOTBETCTBYIOIICH CIPaBOYHOU
JUTEPATYPHI, MPU3HAHHBIX HA MEXTYHAPOIHOM YpOBHE 0a3 IaHHBIX.



1. CIHOCOBBI OBPAIIIEHUA C IPOMACJIEHHOM BETOIIBIO

[Ipomacnennast BeToib 00pa3yercs B IPOLIECCE UCIIONIb30BaHUSI OOTUPOYHON BETOLIH MTPU
IPOBEICHUN PEMOHTHBIX paboT, B IMpolecce MPOTUPKU MEXaHW3MOB, [ETajei, pPEeMOHTa
TPAHCHOPTHBIX CPEACTB, HAXOIAIIMXCS Ha OajgaHce NPEANpHUATHA, a TakkKe INpu padoTe
MeTayuiooOpabareiBaomux craHkoB. [lo  Mepe o00pa3oBaHMs NpOMAcCiIE€HHAs BETOIIb
HaKaIUIMBAETCS U BPEMEHHO XpaHUTCA, HO He OoJiee 6-TH MecALeB B METANINYECKUX KOHTeHHEepax
V = 0,5 m*. To Mepe HaKOIIEHHUs, IPOMACIEHHAs BETOILb IepejaeTCs Ha yTUIIM3AINIO CTOPOHHEH
OpraHM3al|H 110 10r0BODY.

JIumo, OTBETCTBEHHOE 3a BPEMEHHOE HAKOIUIEHWE OOTHPOYHOW BETOIIM U JIMIIO,
3aHMMAIOLEeCss WX yTWIM3aUWel, JOJDKHBI HMMETh IIOJHOE MPEACTaBICHUE O JEHCTBUU
TOKCUKAHTOB, COAEPKAIIMUXCS B IPOMACIIEHHOM BETOLIM HA OPraHU3M YEJIOBEKA U OKPYIKAIOILYIO
cpeny.

Heo6xonumble Mepbl TPEIOCTOPOKHOCTH MPH OOPALICHUN C OTXOIaMHU:

- JomycKk K paboTaM JHI, MPOMIEAININX MEIUIUHCKOE OCBUJIETEIbCTBOBAHUE,
UHCTPYKTQX IO TEXHUKE OE30MacHOCTH W IMOXKapHOW O€30MacHOCTH, 3HAIOIINE
TOKCUYHBIE M B3PBIBOIOXKAPHBIE CBOWCTBAa OTXOJIOB, OMacHble (haKTOPbI, KOTOPHIE
MOTYT BOSHUKHYTbH ITPH BBIIIOJIHEHUH PAOOTHI, M MEPHI [0 OKa3aHUIO ITEPBO ITOMOIIIH;

- UCHOJb30BaHUE CPEACTB MHAMBUIYaATbHOM 3aIIUTHI U CHEIOEXK bl IPU OOPALLIEHUH C
OIACHBIMH OTXOJaMH;

- XpaHEHHE OTXOJOB Ha THUAPOU30JIMPOBAHHOM IUIOMIAJKE M B METALIMYECKHUX
KOHTENHEpax.

TpeboBanue k TPaHCIIOPTUPOBKE OTXOJIOB U NMPOBEICHUE TIOTPY30-pa3rpy304HbIX padoT:

- TOPOU3BOJUTH TPAHCHOPTUPOBKY OTXOJOB B COOTBETCTBUHM C MPOLELYPHBIMU
JIOKyMEHTaMU;

- HE JIOIycKaTh 3arpsi3HEHUs OKpYXarolleW cpenbl MpU TPAHCIOPTUPOBKE OTXOJOB
MIPOU3BOJICTBA B MECTAX UX 3arpy3KH, IEPEBO3KU, IOTPY3KH U Pa3rpy3KH;

- MEXaHU3UPOBaTh NOIPY3KY, TPAHCIOPTHUPOBKY U pa3rpy3Ky OTXO/0B;

- BCA Tapa JO/hKHA OBITh TEPMETUYHO 3aKpbITa, 0€3 HePEeKTOB, TO €CTh MPaBUIBLHON
dopmsr,

- ©eMKOCTH JOJKHBI OBITh YCTAHOBJIEHBI IUIOTHO IPYr K JAPYry, YTOObl Ha HUX HE
OKa3bIBAJIOCh MEXaHUYECKOE BO3JICHCTBUE.

Meppl 0 TIpenynpexIeHUI0 U JIMKBUJALUN YPE3BBIYANHBIX CUTYallM NPUPOAHOTO U

TEXHOT€HHOI'0 XapakTepa U UX MOCIEICTBHIM:

- oOyueHue, UHCTPYKTaKU M TPEHUHT IIEpCcOHAaIa M0 MpaBHiaM TEXHUKH 0€30MacHOCTH,
MO’KapHON 0€30MaCHOCTH U JIHCTBHAM B YPE3BbIYAMHBIX CUTYAIIHIX;

- TOTOBHOCTb K aBapHIHBIM CUTyallUsIM U IJIAHUPOBAHUE MEP pEarupOBAHMS;

- HCIOJb30BAHHE CrenuanbHO 00Opy/ZIOBaHHBIX  TPAHCHOPTHBIX  CPEJCTB,
HCKJTIOYAIONIUX BO3MOYKHOCTh CIy4allHBIX IMOBPEXKICHUN W aBapui TPaHCIOPTHBIX
CPEICTB IPU TPAHCIIOPTUPOBKE OTXOIOB;

- obecrieueHue MECT XpaHEHHUs OTXOJIOB O0OOpyIOBaHMEM M CPEICTBAMU IO
OTPAaHUYEHUIO OYara v JUKBUIALMH aBapHii;

- OpraHM3alys MeECT XpaHEHHUs OTXOJOB Ha CHEIHAJIbHOM TI'MIPOU30JIUPOBAHHOU
IUIOUIA/IKE U KOHTPOJIb 32 TEPMETUUHOCTBIO €MKOCTEN (KOHTEHHEPOB) AJIsl XpaHEHUS
OTX0J10B, UMEIOIINX MOTEHIMAJI aBAPUI U 3arpsI3HEHUS OKPYKAIOIIEN CPEBI.



2. OBIIME ITPUHIMUIIBI KIACCHOUKAIIMA OHNACHOCTH OTXOJA IIO
BO3JIEUCTBHUIO HA OPT'AHU3M

B pamkax mposenenmss HUP «Knaccudukamuss mpomacieHHONH BETONIN» B KadyeCTBE
OCHOBHOT'O METOJ]a HCIOJIBb3YEMOTO JJisi YCTAaHOBJIEHHUSI KJlacca OMACHOCTH OTXOJa MPUMEHEH
pacyYeTHBIM METOJ, AITOPUTM KOTOPOTO BKIIFOYAET MOCJIEIOBATEILHOE BHIMOJHEHNE 3 3TAIOB:

1. VYCTaHOBJICHHE KOJMYSCTBEHHOTO XHMHUYECKOTO M KOMIIOHCHTHOI'O COCTaBOB
0TX07a.

2. [Hocnenyrommii aHaIM3 XUMHYECKUX COEAMHEHUI U KOMIIOHEHTOB OTXO0/a B LIEJSAX
OIICHKM WX OMACHOCTH W TPHHATHE PEIICHUS O IEJIeCO00pa3HOCTH KiIacCU(PUKAIMKM JaHHBIX
BCIICCTB B KAYECTBE OMACHBIX.

3. VYcraHoBIE€HHE CTENEHW OMACHOCTH OTXOJla IYTEM COIMOCTABJICHUS JaHHBIX
MOJIYYEHHBIX CyMMalIMe KOJIMYECTBEHHBIX IMOKAa3aTeIei OMacHbIX CBOMCTB OTXO0/a C KpUTEPUSIMU
KJIaccu()UKAIMU OMACHOCTH OTXO0B (JINMHUTHPYIOIIHE MTOKA3aTeIH OMACHBIX BEIICCTB).

2.1. YcraHoBJieHHEe KOJHYECTBEHHOI0 XMMHYECKOr0 M KOMIIOHEHTHOI'0 COCTABOB
oTXo/a.

Jlyist onpenienieHrs KOHIIEHTPAIUi XUMUYECKUX JIEMEHTOB/COSMHEHUN U COIEPKAHUS B
OTXOJaX OTACNbHBIX KOMIIOHCHTOB, AaKKpPEAUTOBAaHHOW Jaboparopueld  BBITOTHSIOTCS
KOJMYCCTBEHHBIC XUMHUUYECKHE U MOP(OJIOTHIECKHNE aHAIN3bl COOTBETCTBEHHO. [Ipn Hanmunu B
MPOTOKOJIE XMMHUYECKOTO aHallh3a TPYII BEIIECTB, OOOOIICHHBIX OMPEICICHHBIM KIacCOM
XUMUYECKUX COCTMHCHUH MICHTU(OUKAIINI0O XUMHUYECKUX COCTMHEHUHM JaHHBIX TPYII MPOBOISAT
UCXOJl1 W3 TPOUCXOXKJEHUS M TMPUHAJICKHOCTH K OINPEACICHHOMY MPOU3BOACTBY WU
TEXHOJIOTHYECKOMY ITPOIIECCY.

KoMmnoHeHTHBIE  COCTaB  OTXOJIOB  OMpENENseTCs Ha OCHOBAaHUM IPOBEACHUS
MOP(OJIOTHUECKUX aHAIU30B, C IIEIbIO0 OIICHKH KOJMYECTBEHHOTO COJEP)KaHMUs B OTXOJaX
OTJICTHbHBIX KOMIIOHEHTOB, 3HAUUTEIBHO OTIMYAIONINXCS MEXKIY COOOM MO MPOUCXOXKICHUIO,
XUMHUYECKOMY COCTaBYy M CBOWCTBaM. [Ipu 3TOM XMMHUYECKHN COCTaB OTAEITBHBIX KOMIIOHCHTOB
YCTAaHABIMBAETCS Ha OCHOBAaHUU CBEACHUH, COACpP)KALIUXCS B CTAaHIApPTaX, TEXHUYECKUX
YCIIOBHSIX, TEXHOJIOTHUECKUX PErIaMEHTaX, MPOSKTHOM IOKYMEHTAIIUU U Jp.

2.2. Tlocaenyroumuii aHaJIU3 KOMIIOHEHTOB 0TX0/1a B IeJIsIX OLEHKH UX OMACHOCTH
U TNPUHATHE PelleHusl 0 1eJecOOOPa3HOCTH KJACCH(PMKAIUM JAHHBIX KOMIIOHEHTOB B
Ka4yecTBe ONMACHBIX.

B xauecTBe onmacHbIX CBOKMCTB OTXOJI0B PACCMOTPEHBI CIAEAYIOMINE OKAa3aTENN:

- TEeMIIepaTypa BCIBIIIKA — caMas HU3Kas TemrepaTrypa (C TOINMpaBKOW HAa HOPMAaJbHOS
nmasnenne 101,3 xIla), mpu KOTOpo#l Taphl KUIKOCTH BOCIUTAMEHSIOTCS B PE3yJbTaTe BO3JICHCTBH
HCTOYHUKA 32)KUTAHUsI B KOHKPETHBIX YCIOBUSAX HCIIBITAHUS; (B CIIy4asX OTCYTCTBHS JTAHHOTO TTOKA3aTelis
MIPUMEHSICTCSl TIapaMeTp «TeMIleparypa IUIaBJIICHUS», KaKk Oojiee CTPOTHH B KOHTEKCTE OIpPECIICHUS
MOXKAPOOTIACHBIX CBOWCTB OTX0/IA);

- MOBPEXKACHUE Tha3a — TOBPEXKJIEHUE TKAaHEH TIja3a WU cepbe3Hoe (U3NYECKOoe
YXYALICHUE 3PEHUS, HE SBJSIONICECS IOJHOCTBIO BOCCTAHABIMBAEMBIM U TPOUCXOJSIIEE IOCIHe
BO3/ICHICTBHS BEIIECTBA WM CMECH HA TJIa3;

- pasipaKeHHe TJla3a — O03HAYyaeT HM3MEHEHHsS B TIJia3e, SBISIONIMECS IOJHOCTHIO
BOCCTAHABIMBAEMBIMU H MTPOUCXO/ISIIUE ITOCIIE BO3ACHCTBHUS BEIIECTBA WIIM CMECH Ha TJas3;

- pasapakeHue KOKH — O3HA4YaeT MPUYMHEHHE OOpPATHMOTO MOBPEKICHHS KOXKE,
MIPOUCXOISAIIEE OCIE BO3ICHCTBUS BEILIECTBA UJIIU CMECH;

- acnupanus - TPOHUKHOBEHUE >KUJKOTO WJIM TBEPAOTO XMMHUYECKOTO BENIECTBA B
TPaxer U HUKHUE AbIXATENbHbBIE IIYTU HEMTOCPEACTBEHHO YEpPE3 POTOBYIO WIIM HOCOBYIO MOJIOCTh
7100 KOCBEHHBIM ITyTEM — Yepe3 PBOTY;



— OCTpass TOKCUYHOCTb — CEPbE3HbIE BpPEIHbIC TOCIEACTBUS JUIsl 340pPOBBSA
(HampuMep, CMEpPTHOCTH), BO3HHUKAIONIMMH TOCIE OJHOKPATHOTO WM KPAaTKOCPOYHOTO
NEePOPaTBLHOT0, IEPMATBLHOTO U HHTASILIHOHHOTO BO3/IEHCTBHUS BELIECTBA UM CMECH.

- KaHILIEPOT€HHOCTh — O3HAYaeT MHANIMPOBAHUE paKa UM YCKOPEHUE €ro pa3BUTHS,
MPOUCXOSIIIEE MOCIEe BO3ACHCTBUS BEIIECTBA UIIU CMECH;

- pazbefanne KOXHu (HEKpO3) — O3HAUaeT HaHEeCEHHUE HEeOOPaTUMOTO MOBPEKICHUS
KOe, a UMEHHO BHIMMBII HEKpPO3 OT 3MUJIEPMHCA 10 COOCTBEHHO KOXKH, MPOUCXOASIIUI MocIie
BO3JICUCTBUS BELIECTBA U CMECH;

— peNpOAyKTHBHAs TOKCUYHOCTh — O3HAYaeT OTPUIIATEIbHOE BO3JCUCTBUE Ha
MOJIOBYIO (DYHKIIMIO U TUIOJOBUTOCThH B3POCIBIX MYXKYMH U JKEHUIMH, @ TaKXKe Pa3BUBAIOIIYIOCS
TOKCHUYHOCTH y MIOTOMCTBA, IPOUCXOIAIINE MTOCIIE BO3ACHCTBUS BEILIECTBA UK CMECH;

— MyTalusi— HAacJICICTBEHHbIE T€HETUYECKUE HM3MEHEHHS, KOTOpPhlE MOTYT
MPOSBIATECA Ha (DEHOTHIIHMYECKOM YpOBHE, Tak U K OCHOBHbIM Moaudukanusm JIHK, korma
TaKOBBIC SIBISIOTCS U3BECTHBIMH (BKJIIOYAs, HAIPUMEP, KOHKPETHBIC N3MEHEHUS 0a30BbIX Map U
XPOMOCOMHbBIE TPAHCIIOKAIINH);

- pecnupaTopHas CEHCHOWIN3alMs — O3HAuaeT MOBBIUICHHYIO YyBCTBUTEIBHOCTH
JIbIXaTEIbHbIX MyTEeH, MPOUCXOISAIIYIO MTOCIIE BABIXaHUS BEIIECTBA UIH CMECH;

— KOXKHasl CCHCHOMIM3AIM— O3HAYaeT aJUIEPTHUECKYI0 PEaKIIUI0, MPOUCXOISITYIO
MOCJIE KOHTAKTA KOXH C BEIIECTBOM HJIA CMECHIO.

2.2.1. TloBpexneHue riaza

Cepbe3Hoe TOBPEXKJICHHUE TJ1a3 SBISAECTCS PE3yJIbTaTOM TOBPEKICHUS TKAHEW TJla3a WIIN
cepbe3Hoe (hHU3MUecKoe YXyIIICHHE 3pSHHUsI, HACTYIUBIIEE B PE3yIbTaTe KOHTAKTA UCIIBITYEMOTO
BEIIECTBA C BHENIHEH TIOBEPXHOCTHIO TIJ1a3a, KOTOPOE HE SBISICTCS  IMOJHOCTHIO
BOCCTAHAaBJIMBAE€MbBIM B TeueHUe 21 THS mocie BO3AeHCTBUS.

[Ipu onpeneneHnn NOTEHIMAIA XUMUYECKUX BELIECTB ISl CEPbE3HOTO OBPEKACHUS UITU
pas3apaxeHus ria3a claeayeT YYecTh HEeCKOJIbKO (akTOpoB. B kadecTBe mepBOTO IIara cCiemyeT
MPOBECTH aHAJIN3 HAKOIUICHHOTO OIbITAa BO3JAEHUCTBUS HA JIIOJEW U KUBOTHBIX, TOCKOJIIBKY OH
obecrieunBaeT MHPOPMAIIHIO, HETOCPEICTBEHHO OTHOCSIIYIOCS K BO3/ICHCTBHIO Ha TJa3a.

Cormacuo CI'C, nns BemecTB, HUMEIOIIMX MOTEHIMAI HAHECEHUsI CEpPbE3HOro
MOBPESXKJICHUSI TJIa3aM, MPUHATA €AUHAs COTJIACOBAaHHAs KAaTETOPHsSl OIMACHOCTH, BKJIIOYAIOIIAsS
CJIEIYIOIINE KPUTEPUU:

— TIOpaX€HUE POTOBHWIIBI, PATy’)KHOW OOOJOYKH WM KOHBIOHKTHBBI, KOTOpHIE, Kak
0XKHJIACTCS, HE SBISIOTCS BOCCTAHOBHMBIMH HJIM HE IOJHOCTHIO BOCCTAaHABIMBAIOTCS B TCUCHHUE
0OBIYHOTO TIEpHO/Ia HAOIIOACHHS TIPOAOJIKUTEIHFHOCTHIO B 21 JIEHb.

2.2.2. Pa3npaxkeHue riasza

Pasnpaxkenue rma3 sBIsSETCS pPE3yJdbTATOM WM3MEHEHHSI, MPOWCIIEANIEIO C TJIa30M,
HACTYTHBILETO B pE3yJIbTAaTe KOHTAKTa UCTIHITYEMOTO BEIIECTBA C BHEIITHEH TOBEPXHOCTHIO IJ1a3a,
KOTOpPOE€ HE SIBJIIETCS TOJTHOCTHIO BOCCTAHABIMBAEMBIM B TeueHHE | JHS MOCIEe BO3ACHCTBUA.
Bo3zeiicTBue 4acTUIl U MBUTH TIPU MOTIAIAHUH B TJ1a3a BCIIEACTBUE a0pa3WBHBIX CBOWCTB BCET/Ia
BBI3BIBACT MEXAHUYECKOE pa3apaKEHUE TJa3, UCXO/IS U3 Yero MPHU KIACCU(PUKAIUN BO3ICHCTBUS
«pa3fpakeHue TJa3z» CIEAyeT paccMaTpuBaTh pPa3lIpaKCHHE, OOYCIOBICHHOE XHUMHUYCCKHUMH
daxTopamu.

Paznpaxurens ri1a3 KaTeropuu MpeacTaBiIsieT COOO0H BEIIECTBO, BRI3BIBAIOIIICE:

— TIOMYTHEHHE POTOBUIIBI, WUPHUT, MOKPACHEHHE KOHBIOHKTHBBI, OTEK KOHBIOHKTHUBBI
(xemM03) TOCJIE€ KOTOPOTO TPOUCXOAMT IIOJHOE BOCCTAHOBIICHHE B TEUCHHHM | JHS IOCIe
BO3JICHCTBUS.

B yenom, nooxoo x kraccuguxayuu omxooa 6 kavecmee pazoparcaoue2o Uil cepbe3Ho
nogpesfcoaroweo 21asd, Ko20a UMelmcs OaHHvle N0 KOMNOHEHMAM, HO He O OmXooe 8 YeloM,
OCHO8AH HA Meopuu a0OUMUBHOCTIU, COCMOAWEN 68 MOM, Y4MO KAXiCOblll Pa3bedaouiull Ui
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DA30PAACAIOWULL KOMIOHEHN 0MX00d 8HOCUIM 8KILA0 8 00WUe PA30padCarouiue uil pasveoarouiue
CBOUCMEA cMeCU 8 NPONOPUUL K €20 CUNe U KOHUCHMPAUUU.

2.2.3. Acnupanus

Tokcuyeckoe BO3ACHCTBHE MPH aCHUPAIMA MOXXET BO3HUKHYTH IMPH IMPOHHUKHOBCHHH
JKUJIKOM WM TBEPAOM XUMHUYECKOM NPOAYKUMH B TPAXCH M HH)KHUE JbIXaTEJIbHbIE MYTH
HETIIOCPEJICTBEHHO 4Yepe3 POTOBYIO WJIM HOCOBYIO IIOJIOCTh B MOMEHT BJIBIXaHHUsS, KOTJIa
BHBIX&GMBIﬁ MaTepI/IaJI HaXOIUTCA B I‘OpTElHHO-I‘JIOTO‘IHOfI 06HaCTI/I, NJIN KOCBCHHBIM HyTeM —
yepe3 pBOTy. TOKCHYECKOE BO3JCHCTBHE TPU ACHUPAMKM TPUBOAMT K TSKEIBIM OCTPBIM
nOoCIICACTBUAM, TAKUM KaK XUMHUYCCKasA ITHCBMOHUA, HOBpe)KI[eHI/IC JICFO‘-IHOﬁ TKAaHU paanquif’I
CTCTICHH TSDKECTH HIIM CMEPTh B Pe3yJIbTaTe acIpaIlHH.

2.2.4. Pa3znpaxkeHue KOKH

PasmpakeHne KoM — O3HA4aeT NpPUYUHEHUE OOpPATHMOTrO TIOBPEKACHHUS KOXKeE,
MIPOUCXOJISIIEe MOcie BO3ICHCTBUS BellecTBa Ui cMecH. BoccTaHoBIIeHNE TOBPEKACHUM KOXKHU
SIBJISIETCSl TJaBHBIM KPUTEPUEM, KOTOpPOE CJEAYyeT YUYHUTHhIBaTh IPU OLEHKE IMOCIEICTBHI
pazapaxenud. CoraacHo enuHo# kareropuu pazapaxenus CI'C moa pazapakaroniuM BelecTBOM
cjenyeT MOHUMATh BEIECTBA, BHI3bIBAIOIIHE:

1) sputemy/cTpyn unu otek uepe3 24, 48 m 72 yaca mociie BO3ACHCTBUS M B CiIydae
3aMEJICHHON peaklny MOCIeI0BaTeNbHO B TEUEHHUE 3 JHEH MOCIie Hayaia KOKHOU peaklinu;

2) BOCIajJeHUE, COXPAHSIIONIEecss OOBIYHO MPOJOJDKUTEILHOCTRIO B 14 1HEH, 0COOEHHO
NPUHUMAS BO BHHUMAHHE aJIOTMECNHIO (OrpaHUYCHHAS TUIOIIAIb), TUTIEPKEPATO3, THIIEPIUIA3UI0 U
HIeNyIIeHuE;

3) B HEKOTOPBIX CITy4asix, KOrJa CyIIeCTBYIOT SIBHbIE Pa3Iuyus B pEakIMU OpraHu3ma, pu
CaMBbIX OTIpPeeNIEHHBIX MOJIOKUTETbHBIX MOCIEACTBHIX, CBI3aHHBIX C XUMUUYECKHUM BO3/I€HCTBUEM
Ha OJIUH OPTaHMU3M, OJIHAKO MEHBIIIE, YEM B IPUBEACHHBIX BBIIIE KPUTEPUSIX.

2.2.5. Pa3zbenanme KoM (HEKPO3 KOKH)

Paszbenanue kKoku — MpUYMHEHNE HEOOPATUMOTO MTOBPEXKICHHS KOXKE; @ MMEHHO BHIUMBIN
HEKPO3 Yepes MUIEPMHC B COOCTBEHHO KOXKY B pe3yJIbTaTe BO3ACHCTBHS UCTIBITYEMOTO BEIECTBA
B TeueHHe He Ooiee 4 4acoB. Peakuus pasbemaHusi MpOSBISETCS B BUAE 53B, KPOBOTCUCHHS,
KpPOBABBIX CTPYMHEB U, K KOHITY Meproja HabmoaeHus B 14 nHel, o0eciiBeUrBaHs, BBI3BAHHOTO
NOOJICTHEHNEM KOKH, IEIBIMH YYaCTKaMH aJIOTeUU ¥ mpaMamu. /i OIIEHKH MOBPEXKICHHH,
BBI3BIBAIOIIMX COMHEHHS, CJEeIyeT MPOBOAWTH WCCIEAOBAaHHS HA THCTOMATOJOTHIO.
COOTBETCTBEHHO, Pa3bCHAIONIUM SIBIISICTCS HCIBITYEMbI MaTepual, KOTOPBIH MPHUBOAMUT K
pa3pylIeHUI0 KOKHON TKaHU, a UMEHHO K BHIUMOMY HEKpO3y 4epe3 SMUIAEPMHUC B COOCTBEHHO
KOXY.

B yenom, nooxoo x kiaccugpuxayuu omxoda 6 Kawecmee pazopadcalOwWe2o UlU
pazveoaroujeco KoxiCy Npu HAIUYUy OaGHHbIX 0 KOMNOHEHMAX, HO He O OMX00€e 8 YeloM, OCHOBAH
Ha meopuu AOOUMUBHOCMU, COCMOAWel 6 MmMOM, UYMO KadcOblll pa3bedarnwuii  uiu
pazopasxcaruull  KOMNOHEeHm Ccnocobcmeayem oouum pasopaicarowum Ui pazbedarouum
CBOUICMBAM cMecU NPONOPYUOHAILHO €20 0eUCMBeHHOCU U KOHYEHMPAYUU.

2.2.6. OcTpasi TOKCHYHOCTH

Octpasi TOKCHYHOCTH COOTHOCHUTCS C TEMH BPEIHBIMU TIOCIEACTBHUSMH, KOTOPBIC
BO3HHUKAIOT TOCJIE TIONAJaHusl TIEPOPaIbHBIM IyTeM WA Yepe3 KOXKY OJHOM J03bI BEIIeCTBa HIIN
HECKOJIbKUX 7103 B TeUeHHE 24 4acOB WIIM MTyTEM HX BJIBIXaHUS B TEYCHHUE 4 YaCOB.

XUMHUYECKHE BEIECTBA MOTYT OBITh OTHECEHBI K OHON U3 YETHIPEX KJIACCOB TOKCUIHOCTH
Ha OCHOBE OCTPOW TOKCHYHOCTH, BBI3BAaHHOH INEPOpPaTbHBIM, KOXKHBIM WJIH WHTAISIIMOHHBIM
BO3/ICHICTBHEM, B COOTBETCTBUU C YHCICHHBIMU KPUTEPHUSIMHU, BRIPAKCHHBIMU (TIPUOITH3UTEIHHO)
B mokazarersix JIJI50 (mepopanbHOe, kKoxHOE Bo3zaeciicTBue) wim JIKS0 (mprxanme), Kak 3TO
[MOKa3aHo HIKe B Tadmure 1.
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Tabauuna 1 - Kiacebl 0acHOCTH OCTPOH TOKCHYHOCTH U (MPUOIN3UTEIbHBIE) 3HAYECH NS
JIJI50/JIKS0, onpeneisironiue cOOTBETCTBYIOIIHE KJIACCHI

ITyTh NOCTYIUIEHUS B OPTaHU3M Knacc 1 Knacc 2 | Knace 3 Knacc 4

[epopanpHOE Bo3cHcTBUE (MI/KT Beca Telia) 5 50 300 2000

KoskHoe Bo3zeiicTBue (MI/KT Beca Tela) 50 200 1000 2000

Ta3p! (My1H.—1/06BeM)! 0,5 2,0 10 20

[aps! (mr/m) 123 0,5 2,0 10 20

IIsuts ¥ Tyman (mr/n)b* 0,05 0,5 1,0 5
NHnuBuayanbHyto OIICHKY oCTpoi TOKCUYHOCTH KaXXIIOTO XUMHUYECKOTO

DIIEMEHTA/COCTUHEHUN COCTABJISAIONINX KOMIIOHEHTHBI COCTaB OTXOJOB YCTAHABIWBAIH B
COOTBETCTBUHU C OCHOBHBIMU MOJIOkKeHUsIMU U kKputepusimu CI'C, corinacHO KOTOPOH, OMMaCHOCTh
K2XKI0T0 OTACIBHOTO COCTMHEHUS TOJKHA OBITh PaCCYMTaHAa HA OCHOBAHUU €r0 KOHIICHTPAIIHUH,
JIOCTaTOYHOM IS OKa3aHWsl CYIIECTBEHHOM CTENEHW BO3ACHCTBHS Ha 3J0pOBBE JIKOJEH,
BBI3BAaHHOM MEpPOpaIbHbIM, KOXKHBIM HJIM MHTAIALMOHHBIM BO3JEHCTBUEM, B COOTBETCTBUH C
YUCJICHHBIMH KPUTEPHUSIMH, BRIPAKEHHBIMU (MpUOIM3UTENbHO) B TokazaTensax JI/[50 wmm JIKS0.
B ciydae oTcyTCTBUS CBEICHUN O BO3MOXHOW OMACHOCTH AJIEMEHTA/COSIMHEHUS B TIOyUYEeHHOM
KOHIEHTPALlUU CMECH, C LEJIbI0 YCTAaHOBJIEHUSI BO3MOXKHOCTH KiacCU(UKAIIMK OMAaCHOCTU ATHX
COeIMHEHHIT HE0OXOAMMO HCIIONB30BATh MPUHIIUITEI HHTEPIIOMSAIHI.

[Ipu onpeneneHnH 3HAYMMOCTH ITYTH MOCTYIUIEHHS BEIIECTBA B OPraHU3M YUUTHIBAIOTCS
(GU3UKO-XMMHYECKHE CBOWCTBA BEIIECTBA, ONpEACHAIoNMe Haubolee BO3MOXHBIA U
MaJIOBEPOSATHBIA MEXaHU3M MOCTYIUICHUS.

B mpouecce npuHATHSA PEIIEHUM O BO3MOXKHOCTH IIPOSIBICHHUS OCTPOM TOKCHUYHOCTHU
COEIMHEHUN KOMIIOHEHTa OTXOJa JJI YEJIOBEKA, YUYUTHIBAECTCS, YTO MPOSIBIEHUE TOKCUYECKOIO
addekra onpenensieTcss «I030i» — KOTUYECTBOM BEIIECTBA HA C€IUHHUILY MacChl Tena (MI/KT)
ucciaeayemMoro  oonekrta. IloTeHmmangpHas jgo3a  (HMOCTYIUIGHHE 3a pabodyio  CMeHy)
PaCCUUTHIBAETCS C UCIIOJIb30BAHUEM CJIEAYIOIIETO CTAHIAPTHOTO YPAaBHEHUS:

DR pot = CxCR (1)

e,

DR pot - BelMUMHA MOTECHIIMATBLHON JTO3bI WK MOCTYIUICHHS B TCUCHUH pa0OvYeli CMEHBI,
MTI/CMEHY;

C - KOHILIEHTpAIUs BELIECTBA B UCCIELYEMOIl cpejie, MI/KT, MI/m, Mr/i;

CR - ckopocTh (BENTHMYMHA) KOHTAaKTa (MOCTYIICHHs) C MCCIELYeMOil cpeioi, Mo/cMeny,
r/CMeHy, J1/CMEeHy.

@akTopbl, XapaKTEpU3YIOIINE BEIMYMHY KOHTAaKTa TOKCHYECKHX BEIIECTB, OJIKHBI
NPUHUMATBCS WMCXOJS W3 YCPEIHCHHBIX IOKaszareyei: Macca Tema — 70 Kr, KOJHUYECTBO
BJIBIXaEMOTO BO3/yXa 3a pabodyto cMeHy - 10 M, miomazs yuactka koxwn - 1800 cM? 1 z1p.

! MMoporoesle 3HaYeHHUs IS BABIXAHHS, IPUBEICHHbIE B TaOJIHUIE, OCHOBAHBI HA SKCHEPHUMEHTAILHOM 4-4acOBOM
Bo3zeiicTBiH. [IpeoOpa3oBaHne MMEIOLIMXCS AaHHBIX 0 TOKCUYHOCTH JUISl BIBIXAHUSI, MOJYYEHHBIX B PE3yJIbTaTe
9aCcOBOI'0 BO3JICUCTBHUS, CIICYET IPOU3BOIMUTE MYTEM JICICHUS Ha KOA(PPHUIIMEHT 2 JJIs Ta30B U MapOB U 4 VIS MbUIH
U TyMaHa;

2 KoHILIeHTpalys HACKIIIEHHBIX IAPOB MOKET OBITh UCIOIb30BaHa B KAYECTBE JOIOIHUTEILHOTO JIEMEHTA B
HEKOTOPBIX PETYIUPYIOMIUX CUCTEMaX i 00ecIieYeHUs: 0CO0O0M 3aIUThI 37J0POBbs U OE30IMACHOCTH.

3 Jlns HEKOTOPBIX XMMHMYECKHX BEIIECTB aTMOC(EpOil I HCHBITAHMI OYIyT ABIATHCS HE HPOCTO IApkl, a CMECh
KHUJIKOH 1 Tra3000pa3Hoit Ba3. s qpyrux XMMUYEeCKHX BEUISCTB UCTIONb3yeMasl I UCTIBITAHUS aTMochepa MOKET
COCTOATH M3 Mapa, OJIM3KOT0 K ra3000pa3Hoit dase. B aTux mocnenHux cirydasx KiIaccu(UKAIUIO CIeIyeT
OCHOBBIBATh Ha eIMHAUIAX MITH.—1 /00BeM cremytomum obpa3zom: kareropus 1 (100 mmH.—1/00BeM), KaTeropus 2
(500 mitH.—1/06BeM), KaTeropust 3 (2500 mmH.—1/006BeM), KaTeropust 4 (5000 muH.—1/00BEM).

4 Cnenyer paccMOTpETh MOKA3aTe/ U IS TIbUIM U TyMaHa, OTHOCSIIMXCS K 0OpPa30BaHKI0, COXPAHEHHIO YPOBHS U
M3MEPEHHUIO KOHIIEHTPALIM IbUIM M TyMaHa BO BbIxaemoii hopme.

s VHTepmoysiiMd — 3TO MPOILECC PACIPOCTPAHEHUS! BBIBOAOB (CYXKICHUH, 3aKIIOYCHUH), MOJYYCHHBIX IS
OIPEICIICHHBIX 00BEKTOB B ONPEICIICHHBIX YCIOBUSX, 3aKIIOYAIOIICHCS B TOM, YTOOBI HA OCHOBE M3BECTHBIX JaHHBIX
B Y3KOM MHTEPBaJIC 3HAYCHHUN TOJTYIUTh HCKOMBIC 3aBUCHIMOCTHU
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[Ipu pacuere MOTEHIMANBHBIX 103 MPU OOpAIIEHUH C IPOMACICHHON BETOLIBIO CIETYET
OPUEHTHPOBATHCSI HAa OLEHKY pa3yMHOro (0OOCHOBAaHHOTO) MaKCHMAalbHOTO Bo3zeWcTBus. B
KAaueCTBE HAaUBBICIIEH MEPbl KOHIEHTPALIMH BEIIECTBA B TOUKE BO3/ICUCTBUS ITPU NHTATSIIUOHHOM,
TepopaTbHOM M KOXKHOM MOCTYIIeHMM® ciemyeT npunumMath Hopmatubel ITJKmp p3. Ipu
MPOBEJICHUH MOTPY30YHO-PA3TPY30YHBIX paboT B BO3AyX pabouell 30HBI MOCTYIMAIOT BEIIECTBA
UMEIOIIIE TOJMKOMITIOHEHTHBIN COCTaB /IJisi 00JbITUHCTBA U3 KOoTophix HeT [1/IKmp p3. Mcxons u3
Yero Mpu pacyere /103, MOCTYMAIOIIUX BOBpPEMSI OOpalleHHs] ¢ OTXOJaMHU MPUHAT HAWBBICIINMA
ToKa3aTelb KOHIEHTPALMH O HbLTH U a3po30J1sIM B BO3ayxe paboueit 30mb1 10 mr/m® 7. Pacuer
MOJyYEHHOM /103bl MPU HHTAIALMOHHOM IyTH TMOCTYIUICHHS pacCUMTaHHBIM mo dopmyne 1
COCTAaBJISIET:

DR pot(uuransm) = 10 mr/m® x 10 m3/cmeny= 100 mr/cmeny

Hnousuoyanvras pacuemnasn 6equdura 003vl 8 eOUHUY)Y 8peMeHU (OMOeNbHO 018 KAHCO020
XUMUYECKO20 8eujeCmaa, CO0epHcauie2ocs 8 0mxo0e Ucxo0s U3 ee npoYeHMHo20 COOePHCaAHUs 8
100 me nviiu) nonyuenHass npu NPOBEOeHUU ONEpayuti ¢ Omxo0amu, CPAGHUBAEMC s C
noKazamenem, XapaKxmepusylowum ocmpyro moxkcuyHocms oanunoeo eewecmeéa (LDS0 — npu
nepopanvrom nocmynienuu [LK50 - npu uneanayuonnom nocmynienuu) npugeoennyio K momy
Jrce nepuoody 8pemeHu, npesvlileHue KOMopo2o CEUOemelbCmseyen 0 OCmpou MOKCUYHOCTU
O0aHHO20 KOMNOHEHMA OMXO0008.

DR,,t = LDso — KOMIIOHEHT 0TX0/ia KJ1acCUQUIUPYETCH TOKCUYHBIM;
DR,ot < LDsy -~ KOMIIOHEHT OTX0/ia KJIaCCUPUIUPYETCA HETOKCUYHBIM.

2.2.7. PenpoayKTHBHasi TOKCHYHOCTb

PenpoaykTuBHass TOKCHMYHOCTh BKJIFOYAET OTPHUILATEIBHOE BO3JECHCTBUE HA IOJOBYIO
GYHKIUIO W IUIOJIOBUTOCTH B3POCIBIX MYKYMH M OKCHIIWH, a TakKe pPa3BUBAIOIIYIOCS
TOKCHMYHOCTh y motoMcTBa. B cucreme knaccudpuxamuu CI'C penpoayKTHBHAsS TOKCHUYHOCTH
MO/pa3/ieisieTCs Ha IB€ OCHOBHBIE KaTErOPUU:

— OTpUIIATEeNILHOE BO3/ICHCTBUE HA PENPOAYKTHUBHYIO CITIOCOOHOCTh WIIH MOTCHIIUAT

—  OTpHIIATENIbHOE BO3/ICHCTBIE HA Pa3BUTHE TTOTOMCTBA,

Jns neneit kmaccuuKanuy PEemMpOAYKTUBHON TOKCUYHOCTH XHMHUYECKHE BEIIECTBA

pacripeiesieHbl Ha JiBa Kjacca (Tabmura 2).

8.

® [Ipu pacueTe 03 32 OCHOBHO} COCOO HOCTYIUIEHUS B3STh MHTAIAMOHHBINA M IIEPOPANIbHBIN, KK C TOUYKH 3PEHHS
HanOoJiee BEPOSATHOTO IyTH MOCTYIUICHUs (MIPYU BIBIXAHWUHU IBLUTH C BO3JAYXOM), TaK U C COOOpa)keHHI OONbIICH
OIMAaCHOCTH BBUY 00JaJJaHKsI MEHBITUMH TOPOTOBBIMH KOHIIeHTparusmu JIJ150.

" B nporecce 0OpamieHus ¢ 0TX0J0M HEOOX0IUMO 00eCcIeunTh Ha PaboYnX MecTaX KOHIIEHTPALHIO BLIH He Gonee
10 mr/m®,

8 Peub uger o moOOM BO3JEHCTBUM XMMHYECKHX BEIIECTB, KOTOPOE MOKET OKa3blBaTh BO3JEiiCTBUE Ha
PETPOIYKTUBHYIO CHOCOOHOCTh WIIM MOTEHIHAIL. DTO MOXXET BKIIOYAaTh, HO HE OTPAHWYHMBATHCS M3MEHCHISIMH B
JKEHCKOM M MY’KCKOH pEINpOLyKTUBHOM CUCTEME, OTPULATEILHOE BO3JEHCTBHME HA HAYaJlo IpoLEcca MOJIOBOIO
CO3pEeBaHMs, IPOM3BOJICTBO W IIEPEHOC TIIOJNIOBBIX KJIETOK, HOPMajbHOE TEUCHHE PENPOAYKTHBHOTO IIHKJIA,
CEKCYyalbHOE TOBEACHUE, (EPTHUILHOCTh, POMIBI, MPEKICBPEMEHHOE PEMPOJAYKTUBHOC CTApPEHUE WJIM H3MCHCHHS
JIpyTUX (YHKIUH, KOTOPBIC 3aBHCAT OT LIEIOCTHOCTH PEMPONYKTHBHBIX cuUcTeM. OTpHUIATEIbHOE BO3ICHCTBHE Ha
JIAKTALMI0 WM Yepe3 3TOT MPOIECC TAKKE BKIIOYEHBI B PEMPOIYKTHBHYK) TOKCHYHOCTH, OJHAKO JJIs IeNei
KJaccu(UKAIMK TAaKOE BO3JACHCTBIE PACCMATPUBACTCS OTACIBHO.

° B IIMpOKOM CMBICIIE BO3ICHCTBYIONIAs Ha IIPOLECC Pa3BUTHS TOKCHYHOCTh BKIIOYAET II000€ BO3EICTBHE, KOTOPOE
BJIMSCT HAa HOPMAJBHOE DPa3BUTHE OOECHEeUYCHHS HPEAYNPEKICHHs 00 OMACHOCTH Uil OCPEeMEHHBIX JKCHIIHH W
MYXXYMH W OJKCHIIWH, OOJaJaloMNX pPENpoAyKTUBHONH crmocoOHOCThIO. [lodTOMy B mIparMaTn4eckux Iemsx
KIaccu(UKaIMi TOKCHYHOCTh, BO3ICHCTBYIONAs Ha Pa3BUTHE, OOBIYHO O3HAYAeT OTPHIATEIFHOE BO3ICHCTBHE,
TpoMCIIeNIIee B Iepruo OEPEMEHHOCTH WM B Pe3yJIbTaTe BO3JCHCTBHUS Ha ponuTeneid. Takue MOCIeCTBHS MOTYT
TPOSIBIATECS. B JIIO0OH MOMEHT Ha MPOTSDKCHHM JKW3HW opraHn3Ma. OCHOBHBIC IPOSBICHHS TOKCHYHOCTH,
BO3JIEHCTBYIOICH Ha TPOIECC Pa3BHUTHS, BKIIOYAIOT: a) CMEPTh Pa3BHBAIONIETOCS OpPTaHu3Ma, D) CTPYKTYypHYIO
AHOMAIIBHOCTD, C) M3MeHeHre pocta u d) (YHKIHOHAIBHBIE MOPOKU.IUIONA KakK 0, TaK U TOCIE POXKICHHS, H
BO3HUKIIICE B PE3yJIbTATC BO3ACUCTBHS Ha JIFOOOTO U3 POAUTEINICH 10 3ayaTHs, WK BO3JCHCTBHE PAa3BHBAIOIICTOCS
MOTOMCTBA B IIEPHOJ BHYTPHYTPOOHOTO PA3BUTHUS HIIH MOCIIE POKICHUS IO HACTYIUICHUS MOJIOBOM 3PEIOCTH.
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Tab6auna 2 — Kitacchbl onacHOCTH penpoIyKTHBHBIX TOKCHKAHTOB

Knacc 1 TOKCUKaHTBl, B OTHOLIEHUU KOTOPHIX HW3BECTHO WJIM MpEANojaraeTcss BO3ACHCTBUE Ha
PENPONYKTUBHYIO (DYHKIIHIO YeJIOBEKa:

OTOT KJIacC BKIIOYAET BEIIECTBA, B OTHOIIEHHH KOTOPHIX HM3BECTHO, YTO OHH OKAa3BIBAIOT
OTpUIATEIEHOE BO3JICHCTBHE HA PETPOAYKTUBHYIO CIIOCOOHOCTH MJIM MTOTEHITHA WIIM HA Pa3BUTHE
JMOAeW WM B OTHOIICHHWH KOTOPBIX HMMEIOTCS MOATBEP)KICHHSA, IIOJyYeHHBIE B pe3ylibTaTe
HCCIIeIOBAaHMH HA )KUBOTHBIX, BO3MOKHO, JOTIOTHEHHBIE APYTON HHPOpMAaLnei, Taromne cepbe3HbIe
OCHOBAaHHS TOJaraTh, 9TO 3TO BEIIECTBO 00JIaJaeT BO3MOXKHOCTHIO HAPYIIATH PEMPOAYKTHBHYIO
(YHKITHIO YeJIOBEKa.

Kmacc 2 TOKCUKaHT, OKa3bIBAIONIMI TIpearojiaraeMoe BO3JEHCTBHE Ha PENPONYKTUBHYIO (DYHKIHIO |
pa3BUTHE YeJIOBEKa:

DTOT KJIacC BKJIOYAET BELIECTBA, B OTHOIICHWU KOTOPBIX MMEIOTCS HEKOTOPBIEC J0Ka3aTeNbCTBa,
MOJIYYCHHBIC OT HAOJIOJICHUS HAJ| JFOJBMHU WM DKCICPUMCHTOB HAJl )KUBOTHBIMU H, BO3MOXKHO,
JIOTIOJTHEHHBIEC APYroi MH(OpMaIed 0 BpeJHOM BO3JICHCTBUU HA PEIPONYKTHBHYIO CIIOCOOHOCTH
WM TOTEHIMAN WK HA pa3BUTHE, IPU OTCYTCTBUU JPYTOro TOKCUYECKOTO BO3ACHCTBHUS, WU €CIH
Takoe BO3ACHCTBHE NPOUCXOAUT MAPAJUIETBHO C JPYTUM TOKCHYECKUM BO3JEHUCTBUEM, TO
OTpHUIIATEIEHOE BO3ACHUCTBHE HAa PENPOMYKTHBHYIO (PYHKIIHMIO paccMaTpUBaeTCS HE B KadecTBE
BTOPHYHOTO HEKOHKPETHOTO TOCIEACTBHSA JPYyroro TOKCHYECKOTO BO3ICUCTBUSA M KOT/a
CBUJICTENIECTBO HE SBISACTCS JOCTATOYHO YOEIWUTENBHBIM, IUII TOTO YTOOBI OTHOCHTH JaHHOE
BEIIECTBO K 1-My Kiaccy.

B coomeemcmeuu ¢ Knaccughuxamopom omxooa, KoOMnoOHeHmM 0omxooa modicem Oblmb
K1accuguyuposan 8 xavecmee penpooykmugHoz2o mokxcukauma l-eo kiacca onacmocmu, npu
coomeemcmeuy  UlU NPeGblUeHUU €20 KOHYEHMPAayuu Hnopo2oeo20 3HAYEHUs/NPedebHO20
3Hauenus xonyenmpayuu 6 0,5%, xomnomenm omxoda omHOCUMbCSA K PEnpoOyKMUBHOM)
MOKCUKAHMY 2-20 KAACca ONACHOCMU NPU COOMEEMCMEUY Uil NPEGbIULeHUU €20 KOHYEeHMPayuu
Nnop0208020 3HAUEHUs/NpedenbHO20 3HaYeHUus KoHyenmpayuu 6 5%.

2.2.8. KanueporeHHoctb

TepMI/IH KaHICPOICH 03HAYACT XUMHUYCCKOC BCIICCTBO UJIN CMECh XUMHUYCCKUX BCUICCTB,
KOTOpBbIE BBI3BIBAIOT pPAaK WM NPUBOJAAT K TIOBBIIIEHHIO €ro pacnpOCTPaHEHHOCTH.
Knaccudpukanuss XMUMHYECKOTO BEIIECTBA KAaK MPEACTABISIONIETO KAHIIEPOTCHHYIO OIMACHOCTh
OCHOBAaHO Ha WPUCYIIMX 53TOMY BELIECTBY CBOICTBaxX pa3BUTUS JOOPOKAYECTBEHHBIX U
3JIOKAQ4YC€CTBCHHBIX OHYXOJ'IGI\/’I.

[IpucBoeHre KaTeropuu KaHIEPOTeHA MPEICTABIACT COOOM OHOATAHBIM, OCHOBAHHBII
Ha KpUTCPUAX HNPOLECCC, KOTOpBIﬁ nmpeamnojgaract UCrInoJIb30BAHUC B3aUMOCBSA3AaHHBIX MCTOIUK:
OLICHKY BECOMOCTH CBUJIETENIbCTB M PACCMOTPEHUE BCEH APYroi COOTBETCTBYIONIEH nH(pOpMaluu
AJi1 MTOMCHICHUA COOTBCTCTBYIOIICTO XUMHUYCCKOI'0 BCIICCTBA, MOTCHIHUAJIBHO MPUBOAALICTO K
BO3HMKHOBEHHIO paKa y JIIOJIel, B COOTBETCTBYIOIIYIO KaTETOPUIO OMacHOCTH (Tabnuma 3).

Tabauna 3 — Kiiacebl 01aCHOCTH KAHIIEPOTeHOB

Kracc 1 OTHeceHne Kakoro-mubo XMMHYECKOTO BemecTBa K 1-My KIacCy TNpPOW3BOJUTCS Ha OCHOBE
SMUAEMHUOIOTHYECKUX W/WIIM OCHOBAHHBIX HA WCMBITAHUAX HA JKUBOTHBIX NaHHBIX. KOHKpeTHOE
XMMHUUYECKOE BEIIECTBO MOXET OBITh OTHECEHO K 1-My KJlacCy KaHIIEPOTeHOB Ha OCHOBAHUH JIAHHBIX
0 MPOSIBJICHUH Y Y€JI0BEKa U YKMBOTHBIX

Kracc 2 OTHeceHHEe XMMHYECKOTO BEIIecTBa K 2-My KIACCy KAaHIEPOTe€HOB MPOW3BOIUTCS Ha OCHOBE
JIAHHBIX, TOJY4YEHHBIX B pe3yJIbTaTe UCCIICJOBAHHUI YEJIOBEeKa 1/UJIN XXUBOTHBIX, OJIHAKO KOTOPBIC HE
SIBIISIFOTCS TOCTATOYHO YOCIUTEIbHBIMH JJIsi OTHECSHUs 3TOTO BEIIECTBA K 1-My KJIaccy.

B coomsemcmeuu ¢ Knaccuguxamopom omxo008, KOMNOHEHM OmMX00a Modicem Oblmb
Kaaccuguyuposan 8 xauecmee Kanyepozena 1-2o xnacca onachocmu, npu cOOMEEMCmMeUuY uiu
npesvlleHUsl €20 KOHYEHMPAayuu nopo2068020 3HAYEHUS/NPe0ebHO20 3HAYEeH U KOHYEHMPayuu 6
0,1%, xomnonenm omxooa modcem OvImb Kiaccuuyuposan 6 Kauecmee KaHyepoceHa 2-20
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Kiacca onacrHocmu, npu coomeemcmeuu uiu npeevluleHusl e2o KOHUueHmpayuu nopocoeoco
3Hall€Hu}l/l’lp€()€]ZbH020 SHAYEHUA KOHYernmpayuu 6 1%.

2.2.9. MyTareHHOCTh

MyTanusi onpenensiercss Kak MOCTOSIHHOC HM3MEHEHHE B KOJMYECTBE WJIM CTPYKTYpe
TeHETUYECKOr0 MaTepuaa B KieTke. TepMUHbI MyTareHsl U MyTareH OyIyT UCIIOIb30BaThCS JUIs
areHTOB, TMPHUBOMASANIMX K YBEIMYCHUIO YHCJIA MYyTallMid B MOMYJSIHAX KJICTOK H/WIK
opranu3moB 2,

Cucrema KiaccM(pUKAIM MYTarcHOB MPEIyCMaTpUBaeT pa3[eiicHHE Ha JBa Kiacca
UCXONs M3 JIOCTOBEPHOCTH uMemwleiics uHpopmanuu. Hike NpUBOIUTCS —ONMCaHUE
kinaccupukaruu (tadaumna 4).

Tadauna 4 — Kiiaccbl 0IaCHOCTH MYTareHOB PeNnpoAyKTHBHbBIX KJIETOK
Kiace 1 XVUMUYECKUE BEINEeCTBA, M3BECTHBIC KAaK BBI3BIBAIOIINE HACIICAyEeMble MYTAIllUH HIH KOTOPHIC
CIeMyeT paccMaTpuBaTh, KaK €CJIM Obl OHW BBI3BIBAIM HACIEAyEeMbIe MyTAllMA B PENPOTyKTUBHBIX
KJIETKaX 4ejIoBeKa.
Kpurepunii: [TonoxuTenbHOE CBUAECTEIBCTBO U3 SMUAEMHUOJIOTMUYECKUX MCCIIEIOBAHMH YeI0BeKa.
Kmacc 2 XUMUYECKUE BEIIECTBA, KOTOPHIE BBI3BIBAIOT OMACEHHE 32 COCTOSHHE 370POBbBS JIIOJIEH B CBSI3U C
BO3MOYHOCTBIO BEI3bIBATh HACJIEICTBEHHBIC MYTAI[UH B PENPOAYKTHBHBIX KJIIETKAX YEIOBEKa
Kpurepun: ITloNOXHUTCNBHBIA  OMNBIT, MOJYYCHHBIH B  pEe3yJbTaTe dSKCICPUMCHTOB HAJ
MJIEKOTTUTAIONIUMH W/UIM B HEKOTOPBIX CIy4asX OJKCIEPUMEHTOB iN VItr0, MmoiydYeHHBIX OT: —
UCHBITAaHKH iN VIVO Ha peIMET COMATHYECKON MyTar€HHOCTH KJIETOK HA MJIEKOMUTAOIIHX;
— JPYTUX HUCHBITAHUN IN VIVO HAa TpeaIMEeT COMAaTHYECKOM TNeHOTOKCHYHOCTH KIIETOK, KOTOpPbIE
MOJITBEPIKIAIOTCS TOJIOKHUTEIILHBIME PE3YJIbTATAMHU UCTIBITAHUI MyTareHHOCTH in Vitro.

B coomsemcmeuu ¢ Knaccuguxkamopom omxo008, KOMNOHEHM OmMX00a Modicem Oblmb
Kaaccuguyuposan 6 xKawecmee mymacena l-eo kiacca onachocmu, npu coomeemcmeuu uiu
npesulleHUsl €20 KOHYEHMPAayu noOpo2068020 3HAYEHUS/NPe0ebHO20 3HAYEH U KOHYEHMPayuu 6
0,1%, xomnornenm omxooa modtcem OviMb KIACCUDUYUPOBAH 8 Kauecmee MymazeHa 2-20 Kiacca
onacHocmu, npu  COOMBEMCMBUU UNU NPEBbIUEHUS €20 KOHYEHMpayuu nopocosoco
3HaAueHUs/npedenrbHo20 3HayeHus Konyenmpayuu 6 1%.

2.2.10. PecnupaTopHasi MM KOKHAsl CEHCHOMJIM3Anusl

PecriupatopHblii CEHCHOMIM3ATOP — 3TO BEIIECTBO, KOTOPOE BBHI3BIBACT IMOBBIIICHHYIO
YYBCTBUTEIBHOCTD JbIXaTENbHBIX MyTeH MOCIe BABIXaHHUSI COOTBETCTBYIOIIETO BEIIECTBA.

KoxHbIl ceHCHOUTU3aTOp — 3TO BEIIECTBO, KOTOPOE BBI3BIBAET AINIEPTUUCCKYIO PEAKIIUIO
IIOCJIE KOHTAKTA C KOXKEM.

BemecTBa kinaccuuIupyroTcs Kak peCUpaTOpHbIE CEHCUOMIIN3ATOPHI B COOTBETCTBHUH C
MPUBOJUMBIMU HUKE KPUTEPHUSIMHU:

— TNpU HaJIMYUU Yy JIOAEH MPU3HAKOB TOTO, YTO ATO BEIIECTBO MOKET BBI3BIBATH

KOHKPETHYIO PECTTHPATOPHYIO TIOBBIIEHHYIO 4yBCTBHTENLHOCTh ]
— HMCHOTCiA IIOJIOKUTCIIBHBIC PE3YJIbTAThI COOTBCTCTBYIOIIHUX HUCHIBITAHUN Ha

KHUBOTHBIX 12 .

10 Bce Gonee MMPOKO IPU3HACTCS, YTO MPOLECC BHI3BAHHOIO XMMUYECKAMH BEIIECTBAME OHKOI€HE3a Y YeIOBEKa U
JKUBOTHBIX CBSI3aH C TCHETHYCCKUMH U3MEHEHHUSIMH MPOTOOHKOTCHOB H/HJIH CYTPECCUBHBIX TCHOB HOBOOOpa30BaHUI
B COMaTHYECKHX KJeTKax. [103TOMy MposiBIeHHEe MyTareHHbIX CBOWCTB XMMUYCCKHUX BEIIECTB B COMATHUCCKUX H/HIIH
PETPOIYKTUBHBIX KJIETKAX MOXET MMETh MOCIENCTBHSA JJIS NOTEHIHWATBHOW KIACCU(PUKAIMA STHUX XUMHUYECKHX
BEIIIECTB B KAUECTBE KaHI[CPOTCHOB

11 B 3TOM KOHTEKCTE IOBBIIIEHHAs UyBCTBUTEILHOCTh OOBIYHO BBIPAKAETCS B BHIE ACTMBI, OJHAKO CIEAYET TAKKE
YYHTHIBATh APYTHE PEAKIUH MOBHIIIEHHON YyBCTBUTEIHHOCTH, TAKWE KaK PUHUT/KOHBIOHKTHBHUT M aIbBEOJHT. JTO
COCTOSIHUE OyIeT IMETh KITMHIYECKUH XapakTep auieprudeckor peakiiy. OJHAKO MPOSBICHHE HMMYHOJIOTHIECKUX
MEXaHU3MOB HE SBIISICTCS 0053aTEIbHBIM.

12 JlanHBIE COOTBETCTBYIOIIUX HCCIIEAOBAHUN HA KMBOTHBIX, KOTOPBIE MOTYT yKa3hIBaTh Ha HOTEHIUAN BEIIECTBA
BBI3BIBATh CEHCUOMIIM3AIINIO Y JIFOJICH B Pe3yJIbTATE BIIBIXAHHS
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BemectBa kiaccupuuupyroTcs Kak KOHTAKTHBIE CEHCHMOMIIM3AaTOPbl B COOTBETCTBUU C
MPUBOAUMBIMH HHXKE KPUTCPUIMHU:

— IpU HaJUYUU Yy JIIOAEH CHUMITOMOB, MOJATBEP)KIAIOLIUX, YTO COOTBETCTBYIOLIEE
BEIIECTBO MOXXET BBI3BaTh CEHCHOMJIM3AIMIO B pE3yJIbTaTe KOHTaKTa C KOXEH y
3HAYUTENBHOTO YKcia JIUIL;

—  UMEIOTCS MOJO0XKUTENbHBIE Pe3yJIbTaThl COOTBETCTBYIOIINX UCIIBITAHUN HA )KUBOTHBIX.

B coomeemcmeuu ¢ CI'C, xomnonenm omxooda Mmodcem Oblmb Kiaccuguyuposan 6

Kayecmee pecnupamopHo20 UNU KONCHO20 CEeHCUOUNU3Amopda, Nnpu COOMBEMCmeuy unu

npeesvliuerusd eco KOHyermpayuu nopocoeoco 3Hall€Hu}Z/l’lp€()€]ZbH020 SHAYEHUSl KOHYeHmpayuu 6
10 %.

2.3. YcraHOBJIeHHE CTeNeHH OMACHOCTH 0TX0Ja MyTeM COMOCTABJEHHUN TAHHBIX
NMOJIyYeHHBIX CyMMAalHell KOJMYEeCTBEHHBbIX MOKAa3aTejedl OMACHBIX CBOWCTB 0TX0da ¢
KPUTEPUSMH KJIacCHPUKAIMHU OMIACHOCTH OTX0A0B (JIMMHUTHPYIOIIUE MOKA3ATEJIH OMACHBIX
BelleCTB)

[Tocne mpoBeneHWs MHIWBUAYaJbHOTO aHAIM3a KOMIIOHCHTOB OTXOJa IMPOU3BOIAUTCS
OKOHYATEJIbHOE YCTAaHOBJICHHE CTENEHW OIMACHOCTU OTXOJa IYTEM COIOCTaBJICHUS JaHHBIX
MOJTYYEHHBIX CYMMAIIMEH KOJTMYECTBEHHBIX IMOKA3aTECH OMaCHBIX CBOMCTB OTXO0/a C KpUTEPUSIMHU
KJaccu(UKAIMU OMACHOCTU OTXOJOB (JMMHUTHUPYIOIIME TOKa3aTeld OMacHbIX BeriecTs). T.e.
VUYUTBHIBAIOTCS BCE KOMIIOHEHTHI, OTHECEHHBIE K ompeaeneHHor kareropun (Hampumep:
«pasapakeHue TJa3, KOKA M BEIIECTBA, MPEICTABISAIONIME ONACHOCTh MPHU aCIHpAIMn»), €CIU
CyMMa 3THX KOMIIOHEHTOB paBHa WM mpeBbimaeT 10%, TO OTXOI OTHOCHTCS K KaTerOpuu
«omacHoro». Ilocne mnomydeHus pe3ysibTara pacyeToB, MO3BOJSIONIETO OTHECTH OTXOJ K
OTIaCHOMY XOTsI ObI IO OHOMY KPUTEPHIO, TIpoIieIypa KiIacCH(PUKAIIIN MOKET 3aBEPIIUTCS.

K numuTHpyIommM nokasaTessiM OMacHbIX BEIIECTB OTHOCATCS CIIEAYIOIIEe:

H3 — temnieparypa Benbiku < 55°C;

H4- ogxo wiu Gonee pa3ipakaroniuX BEIIECTB, BHI3BIBAIOIINX CEPhE3HBIC TTOBPEKICHUS
a3, B oOmiei kontentparuu > 10%;

H4 — ogno nim Gostee pa3apakaroliX BEIISCTB, BHI3BIBAIONINX CEPhE3HBIC Pa3ApAKCHHUS
a3, KOXH M BEHIECTBA, NPEJICTABIAIONIME OIMACHOCTh TMPU aclupaiuu, NOph oO0mIeH
KOHLEeHTpauuu > 20%;

H5 — omHO wiaM HECKOJIBKO BEIIECTB, OO0JANAIOIIME OCTPOM TOKCHYHOCTHIO TI0
BO3/ICUCTBUIO Ha OPraHu3M 4 Kjlacca ONMAacHOCTH MpH 0011l KOHIEHTpauuu > 25%;

H6 — omHO wiaM HECKOJIBKO BEIIECTB, OO0JAMAIOIIME OCTPOM TOKCHYHOCTHIO TI0
BO3/ICHICTBUIO HA OpraHu3M | u 2 Kiacca OmacHOCTH MpH o01eid koHteHTpauu > 0,1%;

H6 — omHO wiaM HECKOJIBKO BEIIECTB, OO0JANAIOIIME OCTPOM TOKCHYHOCTHIO IO
BO3JICHCTBHUIO HAa OpTraHW3M 3 KJlacca OMacHOCTH MPHU 001Iel KOHIeHTpanuu > 3%;

H7 — oqHO BemiecTBO MPU3HAHO KAHIEPOTeHOM | Kilacca OMacHOCTH, MPU KOHIIEHTPALUU
>0,1%;

H7 — onHo BemniecTBO, MPU3HAHO KAHLEPOT€HOM 2 KJIacca OMACHOCTH B KOHIICHTPALIMH >
1%,;

H8 — ogHO nnm Gosee pa3beAarOIIUX BEIIECTB, BHI3BIBAIOIIUX MOPAKEHUE (HEKPO3) KOKHI
1 kacca onmacHOCTH, B 001el KoHIeHTpauu > 1%;

H8 — ogHO nnm 6osee pa3beAarOIIUX BEIIECTB, BHI3BIBAIOIIUX MMOPAKEHUE (HEKPO3) KOKHU
2 KJacca OMmacHOCTH, B 00Iel KOHIeHTpaIuu > 5%;

H10 — omHO BemeCTBO CUMTAETCs TOKCUYHBIM Ul PENpOAYKTUBHOCTH 1 Kiacca
OITACHOCTH, BO3JICHCTBYIOINX Ha (DYHKIIMIO BOCIIPOM3BOJICTBA, B KOHILIEHTpauuu > 0,5%;
H10 — omHO BemeCTBO CUMTAETCS TOKCUYHBIM JUIS PENpOAYKTUBHOCTH 2 KJacca

OIACHOCTH, BO3/ICHCTBYIOIUX Ha (PYHKIIMIO BOCIIPOU3BOJICTBA, B KOHLIEHTpauu > 5%;
H11 — ogHo MyTareHHoe BeliecTBO 1 Kjacca omacHOCTH Npu KoHueHTpanuu > 0,1%;
H11 — ogHO MyTareHHO€ BelecTBO 2 Kjlacca OMacHOCTH, B KOHLEHTpauuu > 1%;
H13 - "cencubunusupytomiee" BemecTBo B KoHIeHTpauu > 10%.
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3. OBIIMUE NNPUHIMUIIBI KIACCU®UKAIIUU OMMACHOCTHU OTXOJA
IO BO3JAEVCTBHIO HA OKPYXKAIOIIYIO CPEJLY

DKOTOKCUYHOCTh OTXOJI0B — CHOCOOHOCTH OTXOJIOB B CITydae MOMaJaHusl B OKPYKAIOIIYIO
cpeny MpeACTaBIsATh HEMEIJIEHHO WJIM CO BPEMEHEM YIpo3y JUisl OKpYKalollew cpelbl B
pe3yabTare OMOaKKyMYJIUPOBAHUS U (MJTH) OKa3bIBaTh TOKCUYECKOE BO3/ICHCTBHE HA OMOTHUECKHIE
CUCTEMBI.

OneHKy 5SKOTOKCHMYHOCTH OTXOJIOB YCTaHaBIMBAJIM B COOTBETCTBUU C OCHOBHBIMU
nonokeHussMu CorJiacoBaHHOW Ha TJI00ATFHOM YPOBHE CHUCTEME KiIacCU(DHKAIMM OMAaCHOCTH U
MapKkupoBKH xumuueckoi mpoaykiun (CI'C), cormacHo KOTOpO#t 0TX0 KITaCCH(PHUIIMPYETCS KaK
ADKOTOKCUYHBIN B CIydae:

— BO3AEHCTBUS (pa3pyLIEHHs) O30HOBOTO CJIOS;

— OCTpPOM TOKCUYHOCTH JJIsl BOAHOM CPeIbl;

—  XPOHUYECKOW TOKCUYHOCTH JIJI1 BOJHOU CPEJIbI.

Onacnocmu 014 030H08020 ¢105

[Torenmman paspymenus 030H0Boro ciosi (ITPOC) o3HauaeT COBOKYITHOE KOJIUYECTBO
BEIIECTB B pa30MBKE MO OTACTHHBIM BHJIaM UCTOYHUKOB TaJIONI0YTIIEBOJOPOJIOB, AIOIIEE TE KE
MacIITadbl pa3pyieHus: 030HOBOTO CJIOS B CTpaTocdepe, KOTOpbIe IPEANOoaraloTcs B pe3yibTare
BBIOPOCOB TaJIOUIOYTIICBOJOPOIOB B ynenbHO-MaccoBoM coortHomennu ¢ CFCl3 XDY-11).
®opmansabiM  onipeaesiecaneM  [IPOC  sBnsieTcss COOTHOIICHHWE MAacITAa0OB COBOKYITHBIX
HapyleHn K o0mmeMy o0beMy 030Ha 1711 1uhepeHIupOBaHHBIX MACCOBBIX BEIOPOCOB KaKOT0O-
100 OTACIBHOTO COSAMHEHHUS B OTHOIICHUH K YKBUBAJICHTHBHIM BhIOpocaM XDY—11.

B coomsemcmeuu ¢ CI'C, omxo0 kraccugpuyupyemcs Kax 59KOMOKCUUHBIU C MOYKU 3PEHUSL
PaspyuieHusi 030H08020 CJl0s NPU COOMBEMCMBEUU UTU NPEBbIUEHUU KOHYEHMPAYUul Nopo208020
sHavenus 6 0,1% 106020 u3z pecyrupyemvix 6eujecms, NePeyUCIeHHbIX 6 NPUTONCEHUAX K
Monpeanvckomy npomoxkoay uiu ir0oou cmecu, cooepaicaweti no KpatiHel mepe 00UH KOMNOHEHM,
nepevucienHbvlll 8 NPpULodCeHuUax Kk Monpeansckomy npomokony.

Ocmpasa mokcuunocms 01 600HOU cPedbl

Krnaccudukanuto orxona, o0Jagaroniero OoCTpoil TOKCHUYHOCTBIO JJisi BOJAHOW CpEIbI,
BBITNOJIHSIOT HA OCHOBaHUM OMOJIOTMYECKUX HCTIBITAaHUM, TpoBeeHHBIX B cooTBeTcTBUM ¢ CT PK
EN 14735-2021 (EN 14735:2005) «Otxonpl. XapakTepucTUku. [10ATOTOBKA HCIBITATEIHHBIX
00pa310B OTXOJ0B ISl MPOBEACHUS SKOTOKCUUYECKUX UCTIBITAHUII.

Kpurepuu miist oTHeCceHuUs BeLIECTBA K KATETOPUHU OCTPOM TOKCUYHOCTH OINPEACIIAIOTCS Ha
OCHOBE MCKJIIOUYUTEIBHO JIAHHBIX JJ1s1 ocTpoit TokcuuHocTH (K50 nmu JIKS0).

Tadauma S5 - Kiaaccel omacHOCTM XMMHYECKOW NPOAYKIMHM, o00Jaaamomeil ocTpoi
TOKCHYHOCTBIO /1JIs1 BOJHOM Cpebl

Kiacc 1 mo ocTpoii TOKCHYHOCTH

96 gyac. CL50 (mmst pbI0) <1 mr/n w/nnm

48 gac. EC50 (st pakooOpa3HbIX) <1 mr/n w/nnum

72 v 96 gac. 9cK50 (st Bogopocieit v ApyTrux BOJHBIX PACTCHUH) <1 wmr/n

Kuace 2 mo ocTpoii TOKCHYHOCTH

96 gyac. CL50 (mnst pbI0) > 1 — <10 mr/n w/unu
48 gac. EC50 (st pakooOpa3HbIX) > 1 — <10 mr/n w/unu
72 v 96 gac. 9cK50 (st Bomopocieit u ApyTrux BOJHBIX PACTEHUH) >1-<10 mr/m.

Kuace 3 mo ocTpoii TOKCHYHOCTH

96 gyac. CL50 (mmst pbI0) > 10 - < 100 mr/x u/vmm
48 wac. EC50 (mnst pakooOpa3HbIX) > 10 - < 100 mr/n u/vmm
72 nim 96 vac. 3cK50 (s Bogopocield 1 Apyrux BOJHBIX PACTCHHH) > 10 - <100 mr/n

B nexomopwix pecynupyrowux cucmemax 3mom ouanazon modxcem ovimo pacuwupen 3a npedenst CL(EC)50= 100
Me/n nymem 68edeHUst euje 00H020 KAACCd ONACHOCMU.

Xponuueckas moKcu4HOCms 0.1 600HOU cpeobl
HcnpiTanus HAa  XPOHHYECKYHO  TOKCHYHOCTH  IPEAINOJAararT, KakK  IPaBHIIO
HpOI[OJ'DKI/ITe.HBHOG BOS,Z[GI‘/JICTBI/IG, KOTOpOG MOXET IJINTHCA OT HECKOJIBKHUX ,Z[Heﬁ 0 OIHOT'O roaa
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U Ja)ke OOJIBIIIE B 3aBUCUMOCTH OT PEMPOTYKTUBHOTO IMKJIa BOJHOTO opranu3ma. Mcneiranus Ha
XPOHUYECKYI0 TOKCHYHOCTH MOTYT MPOBOAMUTHLCS MJisi OLIEHKM HEKOTOPBIX BHJIOB OMACHOCTH,
CBSI3aHHBIX C POCTOM, BEDKMBAHUEM, PA3MHOKEHHUEM W Pa3BUTHEM HCIBITYEMOTO OpraHu3Ma.
CornacHo CI'C, oTHeceHMe 0TX04a K IKOTOKCHUYHOMY Ha OCHOBAaHUM XPOHUYECKOU
TOKCHUYHOCTH JJIS BOJHOM CPEJIbl, MPOBOMSAT C UCIIOIb30BAHUEM JIaHHBIX:
— 00 oCcTpoOii TOKCHMYHOCTH B BOJHOU CPEJIC;
— 0 CIIOCOOHOCTH K PA3JIOKECHHIO (JETpaJallii) B OKPYKaOIIEH cpene;
— 0 cIocoOHOCTH K OMoakkyMmynsinuu (Ko3dduuueHT pacmpeneneHust OKTaHOIJ/BOAA
logKow niu ko3¢ duimeHT OHOKOHIICHTPAIUK B phIOax);
— 0 pacTBOPUMOCTH XMUMHYECKOU MPOAYKITUU B BOJIC;
— O XpOHUYECKOM TOKCUYHOCTH B BOJHOM CpeJle - MaKCUMaJlbHas HEACHCTBYIOIIAs J103a
(MHJ);
— JIaHHBIE O CTAOMJIHLHOCTHU B BOJHOM cpejie.
OTtxo1, 00anarole XpOHUIECKON TOKCHYHOCTRIO JJISI BOAHOM CPEJIbl, OTHOCST K OJTHOMY
U3 YETBhIPEX KJIACCOB OMACHOCTU B COOTBETCTBHH C TaOnuLeH 6.
Tadauna 6 - Kiaccbl OMacHOCTH XMMHYECKOH MPOAYKIUH, 00JaJarolieil XpoHUYeCKOH
TOKCHYHOCTHIO /1JIs1 BOAHOM Cpeabl

Kiacc 1 mo xpoHn4yeckoii TOKCHYHOCTH

96 vac. CL50 (st pbI0) <1 mr/n w/vnu
48 gac. EC50 (st pakooOpa3HbIX ) <1 mr/n w/nm
72 v 96 gac. DcK50 (st Bogopocieit u JpyTrux BOJHBIX PACTEHUH) <1 wmr/n

W BELIECTBA, HE IOBEPIaIOIINeECs ObICTPOMY pasiioxkeHuro u/unu 10g Kow > 4 (eciii TOJIBKO 9KCHEPUMEHTAIILHO
onpenenennsiii BCF < 500).
Knacc 2 mo XxpoHH4YeCKoii TOKCHYHOCTH

96 gyac. CL50 (mmst pbI0) > 1 - <10 mr/n w/unu
48 wac. EC50 (mnst pakooOpa3HbIX) > 1 - <10 mr/x w/unu
72 nim 96 vac. 3cK50 (s Bogopocield 1 Apyrux BOJHBIX PACTCHHH) >1-<10mr/n

1 BEILECTBA, He MOABEPrarouecs ObIcTpoMy paznoxenuro u/mwin 10g Kow > 4 (ecnu TOIBKO 9KCIIEPUMEHTATIBHO
onpenenennbii BCF < 500), ecnu xponuueckas Tokcuanocte KHD > 1 mr/m.
Kiacce 3 mo xponnueckoii TOKCHYHOCTH

96 vac. CL50 (st pbIi0) > 10 — < 100 mr/n w/unun
48 wac. EC50 (mnst pakooOpa3HbIX) > 10 - < 100 mr/n w/umu
72 v 96 wac. DcK50 (mist Bogopocneit u JpyTrux BOJHBIX PACTEHUH) > 10 -<100 mr/n

U BELIECTBA, HE IOBEPIalOIINeECs ObICTPOMY pasiioxkernuro u/umu 10g Kow > 4 (ecitd TOJIBKO 9KCHEPUMEHTAIILHO
onpenenennsiii BCF < 500), ecnu xponuueckas tokcuaaocts KHD > 1 mr/.

Kiacc 4 no xpoHuyeckoii TOKCHYHOCTH

[T10X0 pacTBOpHMBIE BEIIECTBA, A1 KOTOPBIX HE YCTAHOBJICHO HAIMYHME OCTPOI TOKCHYHOCTH IIPH YPOBHAX
BILTOTH JIO PACTBOPUMOCTH B BOJIC U KOTOPBIC HE SIBISIFOTCS OBICTpOpasiaratoruMucs i umerot log Kow > 4, ato
yKa3bIBaeT Ha MOTEHIIHA OMOaKKyMYJISIMH, OTHOCSTCS K TOMY KJIacCy, €ClIH He CYIIeCTBYeT APYTHX HAYIHBIX
(haKToB, CBHJIETEIHCTBYIOIINX O HEHYKHOCTH KJacCHU(UKaIMK onacHOCTH. Takoe MmoaTBep)KaeHHe MOTJIo Obl
BKJIFOUATh ONpe/IeIeHHbIH sKkcriepuMenTanbHbM myTeM BCF < 500 wnu xpoHudeckyro TokcuuHocts KHO > 1
MI/J1, HJTM JIOKA3aTeNIbCTBO OBICTPOM JeTpaallii B OKPYXKAIOIIEH cpelie.

Ecnu oTX0f He 0BT MCIBITAH JUIS ONpEeieHHsl ee ONAcHOCTH B BOIHOH cpeneld Ho
UMEIOTCSl JOCTaTOYHbIE JaHHbIE 00 OTHENbHBIX €ro KOMIIOHEHTaxX, TO 3TU JAaHHBIE CIEAyeT
UCIIOJIb30BaTh B COOTBETCTBUU CO CIEAYIOUIUMHU MPUHITHIMUA MPABUIAMH SKCTPANIOJIMPOBAHUS.
D10 mo3BONIAET 00€CleYnTh MaKCUMaJbHOE UCIOJIb30BaHUE B IIpoliecce KiacCHU(pUKalUuu
OMACHOCTH HWMEIONIUXCS JAaHHBIX JJIsi OIEHKHA OMAcHBIX CBONCTB OTXOAOB 0€3 MpOBEIEHUS
JOTIOTHUTEIbHBIX UCTIBITAHUM Ha pbI0ax U pakooOpa3HbIX.

B I/ICXO,HH 13 JUIMTCJIIbBHOCTU NPOBCACHUSA HCIBbITAaHUH Ha XPOHUYECKYIO TOKCUYHOCTD, IPOAOJLKUTCIbHOCTL KOTOPBIX
MOJXKET COCTABJIATH 1O OAHOTO roga, NpeAaAOYTCHUE OTAACTCA paCYETHBIM METOJaM IIyTEM COBMEIICHUA TaHHBIX 00
OCTpOﬁ TOKCHYHOCTH, CIIOCOOHOCTH XUMHUYECKUX BCLICCTB K PA3JIOKCHUIO U aKKYMYJISIUU.
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Knaccudukanus cmecu OCYLIECTBISETCS Ha OCHOBE CyMMapHOW Kiaccu(UKaluu
OITACHOCTH €€ KOMIIOHEHTOB. [IpoTieHTHAs 10JIsI KOMITOHEHTOB, KJIacCH(DUIIMPOBAHHBIX KaK "0CTpO
TOKCHMYHBbIE" WM "XpPOHMYECKH TOKCHUYHBIE", HEMOCPEACTBEHHO BBOJIUTCS B  METOJ
CyMMUPOBaHUs. "YUHUTHIBAEMBIMU KOMIIOHEHTAMHU'" CMECH SIBJISIIOTCS KOMIIOHEHTBI, KOTOPBIE
MOTYT MPUCYTCTBOBATh B KOHIICHTpAIlMi, paBHOM Mo MeHbIIeil mepe 1% (Bec/Bec), eciiu HET
OCHOBaHUH mojarath (HalpuMep, B CIy4ae BHICOKOTOKCHYHBIX KOMIIOHEHTOB), UTO KOMITOHEHT,
NPUCYTCTBYIOIIMI B KOHUEHTpaluu MeHee 1%, MokeT, TeM He MEHee, OIpaBIbIBaTh
KJIACCHU(UKAIIMIO OTXO0/1a BBULy OMACHOCTH, KOTOPYIO OH MPEACTABISET AJISl BOJIHOM CpEebl.

Memoo cymmuposanus. B ciydae oTHeceHmss K Kiaccy 1-3 1o ocTpoi
TOKCUYHOCTH/XPOHUUYECKON TOKCHYHOCTH, JICKAIIME B OCHOBE OIPEACTICHUS TOKCHYHOCTH
KpUTEepUU OTIHYaroTcs Kodddummentom 10 mpu mepexoae M3 OJHOTO Kilacca B JIPYTOM.
BemecTBa, oTHeCEHHBIC K JMANa30HY BBICOKON TOKCHYHOCTH, MOTYT TIOTOMY CHOCOOCTBOBATH
KJIacCU(UKALlMU OMACHOCTH CMecH B Oojee HM3KOM AuamnasoHe. [loatomy mpu pacuere 3THX
KJIACCOB OTMACHOCTH HEOOXOJMMO YYHTHIBATH BKJIQJ BCEX BEIIECTB, OTHECEHHBIX K Kiaccam 1-3
M0 OCTPOI TOKCUYHOCTU/XPOHUYECKONH TOKCHYHOCTH, BMECTE B3SATHIX.

OTHeceHuUe K KJaccaM OnacHOCTU 1-3 1o ocTpoil TOKCUYHOCTH

Bo-miepBbIX, yUMTBHIBAIOTCS BCE KOMIIOHEHTBHI, OTHECEHHBIE K KJaccy omacHoctu | mo
OCTpOM TOKCMYHOCTU. Eciii cymMMa 3TUX KOMIIOHEHTOB IIpeBbImaeT 25%, TO BCS CMECh OTHOCUTCS
K KJaccy omacHoctd | mo octpoi TokcuuHOCTU. Ilocne momydeHus pe3ysibTara pacyeTos,
MO3BOJISIIOIIETO OTHECTH CMECEBYIO MPOAYKIIUIO K KJIACCY OMACHOCTU 1 MO OCTPOI TOKCUYHOCTH,
npoueaypa kinaccudukai ONacHOCTH 3aBEPILaeTCsl.

Ecin cmech He OTHOCHTCA K Kiaccy oOMacHOCTH |1 1O OCTpOM TOKCUYHOCTH, TO
paccMaTpuBaeTCs BO3MOXXHOCTh €€ OTHECEHUS K KJIACCY OMAacHOCTH 2 MO OCTPOW TOKCHYHOCTH.
CMmeceBas MpOAYKLHS OTHOCUTCA K KJIACCy ONAcCHOCTU 2 MO OCTPOH TOKCHYHOCTH, eciu 10-
KpaTHas CyMMa BCE€X KOMIIOHEHTOB, OTHECEHHBIX K KJIACCy OITACHOCTH | IO OCTpOW TOKCUYHOCTH,
BMECT€ C CyMMOM BCEX KOMIIOHEHTOB, OTHECEHHBIX K KJAacCy OMacHOCTH 2 TO OCTpOH
TOKCHUYHOCTH, mpeBbimaer 25%. Ilocne momyyeHuss pe3yjapTaTOB pacdyeToB, MO3BOJISIFOLIUX
OTHECTH CMECh K KIJIACCY OMACHOCTH 2 MO OCTPOW TOKCHUYHOCTH, MpOIEaypa KiIacCHPUKAUU
ONAaCHOCTH 3aBEpLIACTCS.

Ecnu cMech HEe OTHOCUTCSI HU K KJIacCy OMACHOCTU | IO OCTPOM TOKCUYHOCTH, HU K KJIACCy
OMAaCHOCTH 2 M0 OCTPO TOKCUYHOCTH, TO PACCMaTPUBAETCSI BO3MOKHOCTh €€ OTHECEHUS K KJIaccy
OMacHOCTH 3 MO OCTpOoM TOKCHYHOCTU. CMECh OTHOCUTCS K KJIACCy OMAacHOCTH 3 MO OCTpOi
TOKCUYHOCTH, eciii 100-kpaTHast cyMMa BCeX KOMIIOHEHTOB, OTHECEHHBIX K KJIACCY OMacHOCTH 1
II0 OCTPOM TOKCHYHOCTH, BMecTe C 10-KpaTHON CyMMOI BCe€X KOMIIOHEHTOB, OTHECEHHBIX K
KJIaCCy OMACHOCTH 2 MO OCTPOl TOKCUYHOCTH, BMECTE ¢ CYMMOW BCEX KOMIIOHEHTOB, OTHECEHHBIX
K KJIaCCy OIaCHOCTH 3 IO OCTPOM TOKCUYHOCTH, MpeBbImaeT 25%.

Knaccudukanuss omacHOCTH CMECEBOW NPOAYKIIMA B 3aBHCUMOCTH OT HX OCTPOH
TOKCUYHOCTH MyTeM CYMMHUPOBaHUS KJIACCU(DUIIMPOBAHHBIX KOMIIOHEHTOB KPAaTKO M3JI0KEHA B
Tabymue 7.
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Tadauna 7 - Knaccupukamusi cMecd B 3aBUCMMOCTH OT €€ OCTPOil TOKCHYHOCTH IMyTeM
CYMMHPOBaHHUS KJIACCH(PUUIMPOBAHHBIX KOMIIOHEHTOB

CyMMa KOMIIOHEHTOB, OTHECEHHBIX K KJ1acCaM OMNAaCHOCTH: OTXO0J OTHOCUTCSI K KJIACCAM:
1 mo ocrpoii TokcuuHOCTH X M > 2500 1 Mo ocTpo# TOKCUYHOCTHU
(M x 10 x 1 mo ocTpo¥ TOKCHYHOCTH) + 2 10 OCTPOX TOKCUYHOCTH > 25% 2 10 OCTPOM TOKCUYHOCTH

(M x 100 x 1 mo octpoii Tokcuunoctn) + (10 x 2 o ocTpoii TokcH4HOCTH) + 3

. 3 10 OCTPOM TOKCHYHOCTH
0 OCTPOM TOKCHYHOCTH > 25% p

OTHeceHue K KJaccam OMacHOCTU 1—4 mo XpOHUYECKOM TOKCUYHOCTH

Bo-miepBbIX, yUMTBHIBAIOTCS BCE KOMIIOHEHTBI, OTHECEHHBIE K Kjaccy omacHoctu | mo
XpPOHUYECKOH TOKCHMYHOCTH. Eciim cymMMa 3TUX KOMIIOHEHTOB IpeBblmiaer 25%, TO cMech
OTHOCHTCS K KJIACCy OIAaCHOCTH | 1o XpoHU4ecKkoil TOkcuuHOCTH . [loce monmyyenus pesynbrara
pacyeToB, MO3BOJISAIOLIET0 OTHECTU CMECH K KJIACCY ONMAaCHOCTH 1 IO XpOHMYECKONH TOKCUYHOCTH,
npoueaypa KBalTu(pUKauy 3aBepIaeTcs.

Ecnu cmech HE OTHOCUTCS K KJ1accy 1 1o XpOHMYECKON TOKCUYHOCTH, TO PACCMaTpUBAETCA
BO3MOKHOCTh €€ OTHECEHUsl K KJacCy 2 IO XPOHUYECKOHM TOKCUYHOCTH. CMECh OTHOCHUTCS K
KJlacCy 2 IO XPOHMYECKONM TOKCHMYHOCTH, eciau 10-kpaTHass cyMMa BCEX KOMIIOHEHTOB,
OTHECEHHBIX K Kiaccy | 1o XpOHMYECKOW TOKCHMYHOCTH, BMECTE C CyMMOM BCEX KOMIIOHEHTOB,
OTHECEHHBIX K KJaccy 2 MO XPOHHYECKOW TOKCHUYHOCTH, npebimaer 25%. Ilocne nomyuenus
pe3yJbpTara pacyeTa, O3BOJISIOIIEr0 OTHECTH CMECh K KJIacCy 2 MO XPOHUYECKON TOKCUYHOCTH,
npolietypa KIacCu(pHUKaIMKA OTACHOCTH 3aBEPIIAeTCsl.

Ecnu cMech He OTHOCHUTCS K Kaccy | Mo XpOHMYECKOH TOKCHYHOCTH, HH K KJaccy 2 1o
XPOHUYECKOH TOKCHUYHOCTH, TO PACCMaTPHUBAETCSI BO3MOXKHOCTb €€ OTHECEHMs K Kiaccy 3 1o
XPOHUYECKOM TOKCUYHOCTU. CMECh OTHOCHUTCS K KJIacCcy 3 MO XpPOHUUYECKON TOKCUYHOCTH, €CIIU
10-kpaTHas cymMmMa BceX KOMIIOHEHTOB, OTHECEHHBIX K Kjaccy | Mo XpOHHYECKOW TOKCHYHOCTH,
BMecTe ¢ 10-kpaTHOM CyMMON BCEX KOMIIOHEHTOB, OTHECEHHBIX K KJIacCy 2 MO XPOHUYECKOU
TOKCUYHOCTH, BMECTE C CYMMOI BCEX KOMIIOHEHTOB, OTHECEHHBIX K Kjaccy 3 MO0 XpOHUYECKOU
TOKCHUYHOCTH, IpeBbIaeT 25%.

Ecnu cmech Bce emie He MOXKET OBITh OTHECEHa K KiaccaM 1-3 1O XpOHMYECKOU
TOKCHUYHOCTH, TO CJIEAYyEeT PacCMOTPETh BO3MOYKHOCTh OTHECEHMs CMECH K Kiaccy 4 1o
XPOHUYECKOH TOKCMYHOCTU. CMECh OTHOCUTCS K KJIacCy 4 10 XpOHMUYECKON TOKCUYHOCTH, €CIIH

14 CmecH BbICOKOTOKCHYHBIX KOMIIOHEHTOB

KomnoneHThl, OTHECEHHbIE K Kiaccy 1 1o OCTpOil TOKCMYHOCTH M OKa3bIBAIOIIME TOKCHMYHOE BO3JCUCTBUE TPU
KOHIICHTPAINAX, KOTOPhIe 3HAYUTEIBHO HIDKE | MI/J, MOTYT MOBIHMATH HA TOKCHYHOCTb CMECH, U TIOITOMY UM
ClIeZlyeT MpHIaBaTh OOJNbIIee 3HAUYEHHE NMPU MPOBEICHWH CYMMHPOBAHHUS I KiacCH(UKAIIMHM OMacHOCTH. Ecim
CMECh COJIEPKUT KOMITOHEHTBI, OTHECEHHBIE K K1accy | 1o ocTpoil TOKCUUHOCTH MJIM IO XPOHHUUECKON TOKCUYHOCTH,
TO CIeAyeT MPUMEHSTh MOATAMHBIN MOAX0I, MyTeM YMHOXKEHUS! KOHLIEHTPAIMii KOMIIOHEHTOB, OTHECEHHBIX K KJIaccy
1 Mo ocTpoii TOKCUYHOCTH Ha COOTBETCTBYIOIIUI MHOXHUTEIb AJIS MOTYYeHHSI B3BEIIEHHON CyMMBI, BMECTO MPOCTOTO
CJIIOXEHHsI TPOUEHTOB. [Ipyrumu ciioBaMu, KOHIIEHTpAIUsi KOMIIOHEHTa, OTHECEHHOro K kiaccy | mo ocTpoit
TOKCHYHOCTH B JICBOW KOJIOHKE TaOJHIl 7, U KOHIICHTPAIMs KOMIOHEHTa, OTHECEHHOT0 K Klaccy 1 1o XpOHUYECKOi
TOKCHYHOCTH B JIEBOH KOJIOHKE TaONMUIbl 8, YMHOXArOTCA HAa COOTBETCTBYIOIIMKA MHOXHTENb. MHOXXHTEIH,
MpUMEHSIEMbIE K STUM KOMIIOHEHTaM, OMPEIEIIIOTCS ¢ YUeTOM 3HAa4eHHsI TOKCHYHOCTH, KaK 3TO KPaTKO U3J0KEHO B
npeJcTaBIeHHOW HIpke Tadmume. [losToMy Ui KiracCH(pUKAIMK OMACHOCTH CMECEBOH MPOAYKIUH, COIepIKalIeH
KOMITOHEHTBI, OTHECEHHBIE K KJIacCy | MO OCTPOH TOKCHYHOCTH WIIM XPOHHYECKOH TOKCHYHOCTH, KIACCHPHUKATOP
JOJDKEH 3HATh 3HAUEHUE MHOKUTENS M, 9TOOBI IPUMEHSTh METOA CYMMHUPOBAHHUS.

MHOKHTEJN JJIs1 BbICOKOTOKCHYHBIX KOMIIOHEHTOB CMecei

3nauenune CL(EC)50 Mmuoxurens (M)
0,1<CL(EC)50<1 1

0,01 <CL(EC)50<0,1 10

0,001 < CL(EC)50<0,01 100

0,0001 < CL(EC)50 < 0,001 1000

0,00001 < CL(EC)50 < 0,0001 10 000

20



CyMMa TMpPOUEHTHBIX JO0JEd KOMIOHEHTOB, OTHECEHHBIX K Kjaccam |—4 1o XpOHWUYECKOM
TOKCUYHOCTH, NpeBbImaeT 25%.

Knaccudukamnms ormacHOCTH cMecell B 3aBUCUMOCTH OT UX XPOHHYECKOW TOKCHYHOCTH
yTeM CYMMHPOBAHUS KIaCCU(PUIIMPOBAHHBIX KOMIIOHEHTOB KPaTKO M3JI0kKeHa B Tabuuie 8.

Taomuna 8 - Kiaccudpukanus onmacHOCTH cCMeCH B 3aBHCHMOCTH OT ee XPOHHYecKOii
TOKCHYHOCTH NIyTeM CYMMHUPOBAHUS KJIACCH(PUUMPOBAHHBIX KOMIIOHEHTOB

CyMMa KOMIIOHEHTOB, OTHECEHHBIX K KJIaCCaM: OTXO0/ OTHOCHTCSI K KJIACCY:

1 o XpoHHYecKoi TokcuuHoCcTH X M** > 25% 1 M0 XpOHUYECKON TOKCHIYHOCTH
M x 10 x 1 mo XpOHHYECKOH TOKCHYHOCTH) + 2 TO XpOHHUYECKOH
ToKcuuHOCTH> 25%

(M x 100 x 1 mo xpoHwmdeckoi TokcnmdHocTh) + (10 x 2 mo XpoHUYECKOH
TOKCHYHOCTH) + 3 110 XpOHHYECKO# TOKCHYHOCTI> 25%0

1 0 XpOHWYECKOW TOKCHIHOCTH + 2 10 XPOHHYECKON TOKCHYHOCTH + 3 1O
XPOHHYECKON TOKCHYHOCTH + 4 10 XpOHMYESCKON TOKCHYHOCTH> 25%0

2 0 XpOHUYECKOW TOKCHIHOCTH

3 M0 XPOHHUYECKOW TOKCHUIHOCTH

4 110 XpOHUYECKOH TOKCHIHOCTH

Knaccudukanus onacHOCTH cMecei, Coaep kaniinx KOMIOHEHTBI, 110 KOTOPBIM HE UMeeTcs
0JIe3HON HHQOpMAIIH

B ciydae, ecinu o oqHOMY WJIM HECKOJIBKUM COOTBETCTBYIOIUM KOMIIOHEHTaM CMECH He
UMeeTcsl MoJjie3HOW MHpopMauuu 00 UX OCTPON W/WIM XPOHMYECKOW TOKCHYHOCTH, JENIAeTCS
BBIBOJ O TOM, YTO 3Ta CMECh HE MOXET OBbITh OTHECEHa K OINpeaeeHHOMY(BIM) Kiaccy(am)
ornacHoCTH. B Takoil cuTyanuu Kiaccu(UKanus OMACHOCTH CMECEBOM MPOIYKIMU JIOJKHA
OCYILECTBIIATHCS HA OCHOBE JINIIb U3BECTHBIX KOMIIOHEHTOB C UCIIOJIb30BAaHUEM JIOTIOJTHUTEIBHON
(dopMyIHpoBKH, THacsei: "X IPOIIEHTOB CMECH COCTOUT M3 KOMIIOHEHTOB, OITACHOCTh KOTOPBIX
JUUIs BOJTHOM CpeJibl HE U3BECTHA'".
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4. ONPEAEJEHUE XUMHUYECKOI'O COCTABA OTXOA0B
4.1. Oto6op npod u 1a6opaTOpHbIe UCTIBITAHKUS 00PA3II0B 0TX010B

Ha tepputopun npennpusitvs ObL1M 0TOOpaHBI TPOOKI 00PA3IIOB TPOMACIEHHON BETOIITH
OTXOJIOB, KOTOpBIE OBUIM TMepeAaHbl B UccienoBaTenbckyto naboparopuro TOO «HayuHo-
AQHAIUTUYECKUN IIEHTP» JUId ONpeesieHuss XUMHUYECKOTo cocTaBa oTxoja. Pe3ynpraTsl
XUMHUYECKHX aHAlM30B JUIS ONPEICIICHUS COJACPKaHUS OpPraHMYEeCKHMX W HEOPraHWYECKUX
COCTaBISIIOLIMX OTXOJa TMpelcTaBieHbl B Taliuie 9, MPOTOKOJN aHAJIW30B IMPHUBEACH B
npuiioxkeHuu 1.

Tabauna 9 — Pe3yibTaThl XMMHYECKOT0 AHAJIM3A

Ne .. OnpenesisieMblii 2J1eMEHT HJIM COeIMHEHHE Conep:kaHue, MI/Kr
OpraHnyecKre BEIIECTBA IOJIBHKHBIE B HEMOJAPHBIX PACTBOPHUTEISAX

1 (CMa309HO-0XJIaKAA0IIAs] JKUAKOCTh HE BOJOPACTBOPUMASI - COJIHIOI) 121100,0
OpraHnyecKre BEIECTBA OABHKHBIE B ITOJISAPHBIX PACTBOPHUTEIAX (CMa309HO-

2 OXJIAXKIAIOIIAsl XKHMIKOCTh pacTBOpHMas B Boje - 1o mapke COX GCS) 168,42

3 Boga 1709,40

4 TBEppIil OCTATOK 252646,9

5 Iemtrono3a XI0nKoBast (TKaHb) 604643,7

Hroro: 980268,4

Hcxons w3 TOro, JAaHHBIE XHWM.COCTaBa XJIOMYAaTOOYMaXHOH TKaHM BETOIIU
XapaKTepU3ylOTCsS LIMPOKUM JHMANla30HOM 3HAYCHUM, CpEJHUE IIOKAa3aTeId IPHUHATHL B
COOTBETCTBUM C JaHHBIMH, coepxamumucsa B ctatbe CycoeBa M.B. «Xumuueckuil cocras u
crnoco0 yTWIM3allMM OTXOJOB IPOM3BOJCTBA XJIOMKOBBIX W JIbHSAHBIX BOJIOKOH, XHMMS
PacTUTENIBHOTO CHIPBs». Pe3ynbTaThl aHanu3a npezacrasieHsl B Tadmuie 10.

Ta6anna 10 — Xumuyeckuii coctaB x0 Tkanm corjiacHo cratbe CycoeBoii U. B.

Ne .. OnpenensieMblii 3JIeMeHT WIH COeINHECHHE Copep:xanue, %

1 | Hemmrono3a (CsH1005)n 95,26

2 | Jluraun C31H34011)n 0,10
BomopacTBopuMeIe BelecTBa

3 | (HOJAMATHIICHIIIMKOJIB) C2nH4n+20n+1 1,60

4 | Tlenro3aHbl 1,12

5 | ®ypdypon 0,62

6 | 301BHOCTE Si 1,30

Hroro: 100,00

JlaHHBIe, TIONy4YEeHHBIE B pe3yibTaTe JaOOpaTOPHBIX HCHBITAHUNA M CBEJCHHUA,
comepxarmuecs crtatbe CycoeBOH, MO3BOJSAIOT ¢ HEOOXOIUMOM I KiIacCH(pUKAIMU OTXO0/aa
TOYHOCTBIO onpez[eJme HpI/IBe,Z[GHHI:II\/'I XI/IMI/I‘-IGCKI/II‘;I COCTaB I/ICCJIGI[yeMOI‘O 0oTX0/14a,
MpeICTaBICHHBIN B Ta0bmuie 11.
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Tabauna 11— IlpuBeneHHbIH XUMHYECKHH COCTAB MPOMACJIEHHOIH BETOIHN

JJUMHUTUPYIOIIUM INOKA3ATEJISAM
Pacyera KOHIIGHTpAIHil OITACHBIX BEIIECTB, COJIEPIKALTUXCS B OTXO/IC, ITO TUMHUTHPYFOIIHM
MOKA3aTeNsIM COTJIACHO MPHIIOKEHUIO 3 Kiaccu(puKkaTopa OTXOA0B MPUBEACH B MPUIOKCHUHN 2.

CBoJiHBIE TaHHBIC TIPUBEICHBI B TabuIle 12.
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Ne m.m. KomnoHeHTHI 00pa3iia 0TX010B Copep:xanue, %
OpraHryecKre BEIeCTBA MOABMKHBIC B HEIIOSIPHBIX PACTBOPUTEIIX (CMa304HO-
1 OXJIAKIAIONIAsl KHIKOCTh HE BOJAOPACTBOPHMAs - COJIHION) 12,110
OpraHryecKre BEIIeCTBa MOABMIKHBIC B MOJIPHBIX PACTBOPHTEIAX (CMa30dHO-
2 OXJIKIAIONIast XKUIKOCTh pacTBopumMast B Boze - mo mapke COX GCS) 0,017
3 Boza 2,144
4 TBEPaBIN OCTATOK SiO 26,051
5 [emmronosza (CsH100s)n 57,598
6 JIuraua (C31H34011)n 0,060
BonopactBopumsie BEIIECTBA
7 (IO THIICHT TMKOJIB ) ConHant200+1 0,967
8 IIenTo3aHbI 0,677
9 Dypdypoin 0,375
Hroro: 100,000
5. PACYET KOHHEHTPAI_[I/Iﬁ OITACHBIX BEHIECTB 1o



Tabauna 12 — CBoHble TaHHBIE PacyeTa KOHIEHTPAIHii ONACHBIX BELEeCTB, CO/IEPKALINXCS B IPOMACIEHHOI BEeTOLIH

Ne .JIl/lMl/lTlflpleHllflﬁ TMoKa3aTeJIb OIMAaCHBIX BEIIECTB Hoporonue KOHHCHTpaHl/lﬂ 3HaveHHe MO Bel.l.leCTBa H UX KOHIEHTpauusl, onpeaejsoniue onacubie CBOMCTBa
ILIT. SHAYCHHUSA BEIIECTB B 0TXO0/1¢ JIMMUTHPYOLIEMY oTXxoaa
JIUMHUTHPYIOIUX COOTBETCTBYKOIIAS nmokasarteJjar
nokasareJei JIMMHTHPYIOILIEMY
nokasarean, %
1 2 3 4 5 6
1 H3 o <55 593 He ONaCHBII 593
Temneparypa Bcrbliku, °C
(HP3)
2 H4 >10 0,017 He omacHblii | OpraHuYecKre BEIECTBA MOABMKHBIC B TIOJISIPHBIX
(HP4) OO0m1ast KOHIIEHTPANNS Pa3APaXKAIOIINX BEIIECTB, PACTBOPHUTEINAX (CMa309HO-0XJIKIAIOMIAs KUIKOCTh
BBI3BIBAIOIIMX CEPHE3HBIC TIOBPEIKIACHUS I1a3 pacMmBopuMast B Boze - mo mapke COXK GCS) - 0,0168 %;
Cymma - 0,0168 %,
>20 12,502 He onacHblii | OpraHuyeckye BeUlecTBa MOABMKHbIE B HETIOJISIPHBIX
pacTBopHTEIX (CMa30YHO-OXJIAKIAIOIIAS KUIKOCTh
OO01as KOHICHTPAILKS Pa3IpaXKaroIIUX BEIICCTB, o
HeBopacTBopuMas - conuon) - 12,11 %; Opranuyeckue
BBI3BIBAOIIMX CEPhE3HbIE PA3PAKEHHUS II1a3, KOKH U
BEIIIECTBA ITOIBUYKHBIE B OJISIPHBIX PACTBOPHUTEIISX
BEIIIECTBA, MPEICTABISIONINE OMACHOCTh IPU
ACTHpALIT (cMa304YHO-0XJIAXK /A0S )KUAKOCTh PACMBOPUMAST B BOJIE -
P o mapke COXK GCS) - 0,0168 %; @ypdypoin - 0,3749 %;
Cymma - 12,5017 %;
3 H5 OO01mas KOHICHTPALKS BEIIECTB 4 Ki1acca OMacHOCTH, >25 0,000 He ONACHBIH
(HP5) | oGmanmaromiie oCcTpOii TOKCHYHOCTBIO 10
BO3CHCTBUIO HA OPTaHU3M
4 H6 OO6mast KOHICHTpaNnys BemecTs | u 2 Kiacca >0,1 0,000 He ONACHBIH
(HP6) | omachocTh, 06JagaroNne OCTPOH TOKCHYHOCTHIO 10
BO3CHCTBUIO HA OPTaHU3M
OO0m1ast KOHIIEHTPAIKS BEMIECTB 3 Klacca OMacHOCTH, >3 0,000 He ONACHBIH
00aaroIne 0CTpoit TOKCHYHOCTBIO TI0
BO3JICHCTBUIO HA OPTaHU3M
5 H7 Hanuuue BemecTBa, MpU3HAHHOTO KaHIIEpOreHOM 1 >0,1 0,000 He ONACHBIN
(HP7) | xmacca omacHOCTH
Hannuue BemecTBa, MPU3HAHHOTO KaHIIEPOTEHOM 2 >1 0,375 He onmacHbIil | @ypdypon - 0,3749 %; MakcumansHoe 3HaueHue - 0,3749
KJIacca OMACHOCTH %;
6 H8 OO01as KOHICHTPAIKS Pa3beIAONINX BEIICCTB, >1 0,000 He ONACHBIH
(HP8) | BhI3bIBarOLIMX MOpaxKeHHEe (HEKPO3) Kok | kimacca
OIAaCHOCTH
>5 0,017 He onacHbIil | OpraHuyeckue BEIECTBA MOJBUKHBIE B MOJSPHBIX
OO01as KOHICHTPAIUS Pa3beIAONINX BEIICCTB,
BEISHIBAIONIIX MOPAKEHHE (HEKPO3) KoM 2 K1acca pacTBOpUTENSIX (CMa304HO-OXIIAXKAAIOIIAS KHUIKOCTD
p p pacMmBopuMast B Boze - mo mapke COXK GCS) - 0,0168 %;
OTACHOCTH o
Cymma - 0,0168 %;
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Ne JIMMUTHPYIOLIUI IOKA3aTe/1b ONACHBIX BEleCTB IToporosbie Konuenrpauus 3HaveHue no BewecrBa  HX KOHLCHTPALMs, ONpeeJisiioLUe ONacHbIe CBOIiCTBA
IL.II 3HAYECHUS BellecTB B 0TX0/1€ JIUMUTHPYOLIEMY oTXxoaa
JIUMHUTHPYIOIIMX COOTBETCTBYIOILIAs MmoKa3arTeJjiro
nokasarteJiei JUMMTHPYIOLIEMY
nokaszaresno, %
1 2 3 4 5 6
7 H10 Hanuuue BemiecTBa Mpu3HaHHOTO TOKCUYHBIM JJIS >0,5 0,000 He ONACHBIN
(HP10) | pemponyktrBHOCTH | Kiacca OMacHOCTH
Hanuuue BemiecTBa Mpu3HaHHOTO TOKCUYHBIM JJIS >5 0,000 He ONACHBIN
PEIPOIYKTHBHOCTH 2 KJIacca OMacHOCTHU
8 H11 Hanuuue BeniectBa, MpU3HAHHOTO MyTareHom 1 >0,1 0,000 He ONACHBIN
(HP11) | xmacca omacHOCTH
Hanuuue BemiecTBa, MpU3HAHHOTO MyTareHoOM 2 >1 0,000 He ONACHBIN
KJIacca OMacHOCTH
9 H13 " " >10 0,000 He OMACHBII
(HP13) Hanuwne "ceHcnOmIm3upyomnero" BemecTsa
10 | (1)HP14 | Octpast TOKCHYHOCTD JjJisi BOJHO#M cpeabl (1 kmace) >25 0,000 He ONACHBII
11 | (2)HP14 | OcTtpasi TOKCHYHOCTB JUISL BOJAHOM cpefpl (2 Kiracc) >25 0,000 He ONACHBII
12 | (3)HP14 | Octpasi TOKCHYHOCTD JiJIsi BOJHOM cpebl (3 kmacc) >25 0,000 He ONACHBII
13 | (4)HP14 >25 12110,000 ONaCHBII OpranndecKkre BEIIECTBA [TOABUKHBIC B HETIOJISIPHBIX
XpoHHYecKass TOKCHYHOCTb JJIsl BOJHOU cpensbl (1 PACTBOPHUTEINAX (CMa30YHO-0XJIK TAIOMIAs KUIKOCTh HE
KJIacc) BOZOpacTBOpHMas - conmumon) - 12110 %; Pacuetrnoe
3gayenue - 12110 %;
14 | (5HP14 >25 121100,000 ONaCHBII OprannyecKkre BEIIECTBA [TOABUKHBIC B HETIOJISIPHBIX
XpoHn4ecKass TOKCHYHOCTD JIsl BOJHOU Cpenibl (2 PACTBOPHUTEINAX (CMa30YHO-0XJIKIAIOMIAS KUIKOCTh HE
KJ1acc) BoJIopacTBOpuMast - conuaon) - 12110 %; Pacuernoe
3nauenue - 121100 %;
15 | (6)HP14 >25 1211000,000 ONACHBII Opranuueckue BellecTBa MOJIBUXKHBIE B HEMOJISIPHBIX
XpoHudeckass TOKCUYHOCTh JJIsl BOAHOM cpenbl (3 pacTBOpHTEIIAX (CMa30YHO-OXJIAXKJAFOINAS JKUIKOCTh HE
KJ1acc) BoJIopacTBOpuMast - conuaon) - 12110 %; Pacuernoe
snauenue - 1211000 %;
16 | (7)HP14 >25 12110,000 ONACHBII Opranuueckue BellecTBa MOJIBUXKHBIE B HEMOJISIPHBIX
XpoHn4ecKass TOKCHYHOCTD JIsl BOTHOU cpenbl (4 PACTBOPHUTEINAX (CMa309HO-0XJIKTAIOIIAs KUIKOCTh HE
KJIacc) BoZOpacTBOpHMas - conmumon) - 12110 %; Pacuetrnoe
3gayenue - 12110 %;
17 | (8)HP14 | OnacHOCTB AJisi 030HOBOTO CJIOS >0,1 0,000 He ONACHBIH

BroiBoa:

OTX0/1 OTHOCHUTCSH K ONIACHBIM
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3AKVIIOYEHUE

B HHP npoBeneHbl wuccienoBaHus NPOMACIEHHOW BETOLIM C LEJIbK OINPEICICHUS
ONACHBIX CBOMCTB, KOTOPBIE MOTYT OKa3bIBaTh BPEIHOE BO3JCHCTBUE HA OKPYKAIOIIYIO CpE.y,
MPEACTABISITh MOTEHUUAIBHYIO ONACHOCTh I >KU3HU WM 3JI0POBbSl YEJIOBEKA B PE3YJIbTATE
COZIEpKaHUS B CBOEM COCTABE BPEIHBIX BEUIECTB.

JlaHHBIE, TIOMy4YeHHBIE B pe3yjibTare JaO0OPATOPHBIX WCHBITAHUHN, TO3BOIWIA C
HEOOXOAMMOM I KJlacCU(PUKAIUKA OTXO0/1a TOUHOCTBIO ONPEACTUTh MPUBEICHHBIN XUMHUYECKUNA
COCTaB HCCJIEIyEMOr0 OTXOJa, Ha OCHOBAHMHM KOTOPOTO OBUIM pPACCUUTaHBbI— JTUMHTHUPYIOIINE
nmokaszaTesim 0e30MMacHOCTH OTXOJOB B COOTBETCTBUU ¢ mpuioxkenueM 3 Kiaccudukaropa.
[lopsnok ompeneneHuss TMMUTUPYIOLIIMX [MOKA3aTeIe OCHOBAH HA YYETE 3KCIIEPUMEHTAIbHBIX
JTAHHBIX 110 OTIACHBIM CBOMCTBAM Pa3JIMYHBIX BEIIECTB, BXOAIINX B COCTaB 00pa3iia 0TXoa.

[IpoBeneHHBIMM MCCIENOBAHUSMU M pPACUYETAMU YCTAHOBJIEHO, YTO OTXOAbl —
MPOMACJIEHHAs BETOLIb OTHOCATCS K KXORACHBIM» OMX00aM.
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Ne Cocras oTxo1a N Hcrounuku H3 (HP3) H4 (HP4) H5 (HP5)
JININ £ S = O01mast KOHUEHTPALMS OO01mAast KOHIEHTPALHS O01mas KOHIEHTPALHS BellecTB
§ & E pa3}1pa)l€aloull/lx BeIIeCTB, Pasapakalolux Beuecrs, 4 knacca ONMACHOCTH,
< o - BHI3BIBAIOLLHX CepPbe3HbIe BBI3BIBAIOIIMX CePbe3HbIe ob.J1aalonme oCcTpPOit
Q-l g‘ 2 PasapakeHus rjas, KOKH H TOKCHYHOCTBIO 110 BO3/1eiiCTBHIO
= o= NOBPEK/IEHHUs IJ1a3
n : [ ] BEIIECTBA, NMPEACTABJIAOIINE Ha OPraHusm
g s 2 OMACHOCTb NPH ACNHPAIHH
5]
E =
=~
Ja "+"/ Her "{ Konuenrtpamus, | la "+"/ Her "{ Konnenrpauus, | Ia "+"/ Her "{ Konuenrtpamus,
" % " % " %
1 2 3 4 9 10 11 12 13 14 15
1|Opranuueckue BemectBa  TOABHXKHBIE B 12’1100 1. TMrueHnYecKuX HOPMATHBOB K aTMOCHEPHOMY BO31yXY (IIpHKa3 165 _ 0,000000 + 12,110000 _ 0,000000
HEMONAPHBIX ~ PAcTBOPHTENSAX  (CMa30dHO- MunucTpa 31paBooxpanenns Pecriy6muku Kasaxcran ot 02.08.2022 r. Ne
OXJIAKIAOLasl JKUIKOCTh HEBOPACTBOpHUMAsA - KP ICM-70);
conmnon) 2. CaHUTapHO-3MUIEMUOJIOTHYECKHE TPEOOBAHUS K BOJOMCTOYHHKAM
(npuka3 MuHHCTpa HalMOHANIBHON YKoHOMUKH Pecrry6imku Kasaxcran ot
2|Opranmicciune  pemecrsa  nomswibe B[ 0,0168]16.03-2015r. e 209) 170 + | o016800] + [ 0016800 - | 0,000000
TIOTSAPHBIX PACTBOPHTENSIX (cMasouHO- 3. 'urueHnyecKre HOPMaTHBBI K 6€30MaCHOCTH cpe/ibl 0OUTaHus (IPHUKa3
OXJIAKAIOIIAs KIIKOCTb PACMBOPHMAs B BOJE Munnctpa 3apaBooxpanenns Pecry6imku Kasaxcran ot 21.04.2021r Ne KP
R JICM -32);
- mo wmapke COX Gazpromneft Cutfluid
dard 4. A Koponbuerko, JI.A. Koponbuenko. IToxapoB3pbIBOONacHOCTh
Standard ) BelecTB 1 MaTepuano. CrpaBoynuk - 2004 r.;
5. Jlazapes, JleuHa. BpeiHble BemecTsa B MPOMBIIIIEHHOCTH. T.1, T.2, T.3.
B -
3[Bosa 2,LA4L| ¢ e - | o000000] - [ 0000000 - [ o0,000000
4| Teépapiit Si 26,0507 6. IlepeyeHn BeliecTB, NPOAYKTOB, IPOU3BOICTBEHHBIX IIPOLIECCOB H 1610 _ 0,000000 _ 0,000000 _ 0,000000
OCTaTOK OBITOBBIX (JaKTOPOB, KAHLIEPOTEHHBIX 71 yenoBeka, Ne 1.02.005-94 ot
22.08.1994 r.;
5 Lemmonosa (CsH1oOs)n 57,5984 7. 'urueHndeckas OLEHKA BPEAHBIX IIPOU3BOACTBCHHBIX (HaKTOPOB 1 260 - 0,000000 - 0,000000 - 0,000000
6| Turaus (Ca1H34011)n 0,0605 HPOU3BOJICTBEHHBIX TIPOIIECCOB, ONACHBIX JUIS PENPOTYKTHBHOTO 310POBbS 180 _ 0,000000 _ 0,000000 _ 0,000000
4enoseka. Meroxnueckue pekomernaaunu N 11-8/240-09 ot 12.07.2002 r.;
BoopacTeopn 0,9674 8. MeTosika npoBe/IeHus! CrIeNUaIbHON OLIEHKU YCIOBHH TPy/a. 240 - 0,000000 - 0,000000 - 0,000000
P P Kiaccudukatop BpeaHbIX U (MIIH) OMACHBIX IPOU3BOICTBEHHBIX (PAKTOPOB
MPIE BEWICCTBA 0 1y 4204 N 331 07 24.01.2014 15
(oMo THIIEHTT 9, CormnacoBaHHasi Ha IJ100aIBHOM ypOBHE CHCTeMe Kiaccuukarun
UKOJIb) OIIACHOCTH U MapkUpoBKH Xxumudeckoii npoxykuuu (CI'C) - I yacts
«OmacHOCTH JUIsl 37I0POBbS U OKPYIKAIOIIEH CPEeIb.
8| Menrosans 0,6772 120 = 0,000000 5 0,000000 - 0,000000
0,3749 61 = 0,000000 + 0,374900 - 0,000000
Dypdypon
Hroro:|  100,0000 593 0,0168 12,5017 0,0000
BbinoJiHeHne KpUTepus: He ONMACHBIH He OMaCHBIN He ONMACHBIH He OMaCHBIN

3akaoueHue:

OTX01 OTHOCUTCH K OMACHBIM




Ne Cocras oTxoaa N H6 (HP6) H7 (HP7) H8 (HP8)
II.11. £ O6mas xonuenTpauus semects | O01mas KOHIEHTPaUHKs BellecTs 3 Hannuue Bemecrsa, Hannuue Bemecrsa, O0mast KOHUEeHTPaUs O6wast KOHUEeHTPauus
§ 1 1 2 KJIacca ONacHOCTH, KJIacca OMACHOCTH, 00/1ajialomue | NpM3HAHHOrO KaHueporenom 1 | npu 0 eHOM 2 passb X BeIeCTB, Pa3beaalonnx BeuecTs,
N oﬁ.rlaualoume OCTPOﬁ OCTPOﬁ TOKCHYHOCTBIO IO KJ1acca onacHoOCTH KJj1acca onmacHoOCTH BbI3bI X P He BbI X
E- TOKCHYHOCTBIO 10 BO3/IeiiCTBHIO BO3/IEHCTBHIO HA OPraHU3M (1expo3) koxu 1 Kiacca (HeKpo3) KOkKH 2 KjIacca
n Ha OPraHusm ONMACHOCTH OMaCHOCTH
D
=1
=
=}
=~
Ja "+"/ Her "{ Kouuenrpamus, | la "+"/ Her "'{ Konnenrpauus, % | la "+"/ Her ""{ Kounenrtpauus, | 1a "+"/ Her "{ Konuenrpauns, | {a "+"/ Her ""{ Kounenrtpauus, | 1a "+"/ Her "{ Konuenrpanus,
" % " " % " % " % " %
1 2 3 16 17 18 19 20 21 22 23 24 25 26 27
1|Opranmdeckne  Bemectsa  mommkmeie B[ 12,1100 - 0,000000 - 0,000000 5 0,000000 = 0,000000 = 0,000000 = 0,000000
HEIOJIAPHBIX PacTBOPUTEIIAX (CMa30qH0-
OXJIaX/IAI0MIasl JKUAKOCTh HEBOpAacTBOpUMAs -
COJIAO0IT)
2|Opranudeckue  BEWECTBA  NOJBHKHbIC B 0,0168 - 0,000000 - 0,000000 5 0,00 = 0,000000 5 0,000000 + 0,016800
MOJISIPHBIX pacTBOPHUTENAX (cMa304Ho-
OoXJIaxxaaromast )KUAKOCTbh paCMBOpHUMas B BOJC
- mo wmapke COX Gazpromneft Cutfluid
Standard )
3|Boxna 2,1441 - 0,000000 - 0,000000 5 0,000000 = 0,000000 5 0,000000 = 0,000000
4| Teépaprit si 26,0507 = 0,000000 5 0,000000 - 0,000000 - 0,000000 - 0,000000 - 0,000000
OCTaToOK
5|Uemmonoza  (CeHioOs)n 57,5984 - 0,000000 - 0,000000 = 0,000000 = 0,000000 5 0,000000 = 0,000000
6| Jurnun (Ca1H34059)n 0,0605 - 0,000000 - 0,000000 = 0,000000 = 0,000000 5 0,000000 = 0,000000
g 0,9674 - 0,000000 - 0,000000 5 0,000000 = 0,000000 5 0,000000 = 0,000000
010pacTBOpHU
MBIC BCIICCTBA
(TOMA THIIEHTTT CanHan* 20
HMKOJIb)
8|Menrozanst 0,6772 - 0,000000 - 0,000000 5 0,000000 = 0,000000 5 0,000000 = 0,000000
9 0,3749 - 0,000000 - 0,000000 5 0,000000 + 0,374900 5 0,000000 = 0,000000
Dypdypon
Hroro:|  100,0000 0,0000 0,0000 0,0000 0,3749 0,0000 0,0168
BbinoJiHeHHe KpUTepus: He ONACHBII He ONACHBII He ONACHBII He ONACHBII He ONACHBII He ONACHBII

3akoueHue:

OTX01 OTHOCUTCH K OMACHBIM




Ne Cocras oTxoaa © H10 (HP10) H11 (HP11) H13 (HP13) (1)HP14
II.I1. £ Hajnuue Bemecrsa Hanuue BemecTsa Hanuue Bemecrsa, Hajnuue Bemecrsa, Hannuue OcTpasi TOKCHYHOCTD LISl BOJXHOMH
§ NPH3HAHHOI0 TOKCHYHBIM VISl | NMPH3HAHHOIO TOKCHYHBLIM ISt NPU3HAHHOro MyTareHom 1 NPH3HAHHOIO MYTareHoM 2 "'cencnOMIM3MpYyIomero" cpenn! (1 knace)
[~ PENnpoOAYKTHBHOCTH 1 kaacca PENnpoayKTHBHOCTH 2 KJjlacca KJ1acca onacHoOCTH KJj1acca onmacHoOCTH Belecresa CyMMa "y‘l"Tl:lBaeMle"
Q‘ OUACHOCTH OmaCHOCTH KOMIIOHEHTOB, OTHECEHHbIE K
; KJacey onacm)’cm 1 no ocrpoii
g TOKC“"IHO&‘TM npesbimaer 25%
=
=]
=z
Ja "+"/ Her "{ Kounentpauus, | 1a "+"/ Her "{ Konuenrpanus, | {a "+"/ Her "{ Kounenrtpauus, | 1a "+"/ Her '"{ Konuenrpauus, | 1a "+"/ Her "'{ Konnenrpauus, | Ja "+"/ Her "-" | Konuenrpanus,
" % " % " % " % " % %
1 2 3 28 29 30 31 32 33 34 35 36 37 38 39
1|Oprammsecxue  semecrsa  nomemmme 8| 12,1100] - 0,000000] - 0,000000] - 0,000000] - 0,000000] - 0,000000] - 0,000000
HENOJIAPHBIX pacTBOpUTEIAX (CMa30qH0-
oXJaXkAarouiasi )KUIKOCTh HEBOPacCTBOpUMAs -
COJIMIION)
2|Opranuueckue  BEWIECTBA  TOJABHKHbIC B 0,0168 5 0,000000 = 0,000000 5 0,000000 = 0,000000 5 0,000000 - 0,000000
TIOJISIPHBIX pacTBOpUTEIIAX (cMa3o4HO-
oxJIaxKJaromas JXUIAKOCTh paCMBOpHUMas B BOJAC
- mo wmapke COX Gazpromneft Cutfluid
Standard )
3|Bona 2,1441 5 0,000000 = 0,000000 5 0,000000 = 0,000000 5 0,000000 - 0,000000
4| Teépaprii si 26,0507 - 0,000000 - 0,000000 - 0,000000 - 0,000000 - 0,000000 - 0,000000
OCTaTOK
5|Uenmonoza  (CeHioOs)n 57,5984 S 0,000000 = 0,000000 = 0,000000 = 0,000000 5 0,000000 - 0,000000
6 [JTuramm (Ca1H34011)n 0,0605 = 0,000000 = 0,000000 = 0,000000 = 0,000000 5 0,000000 - 0,000000
B 0,9674 5 0,000000 = 0,000000 5 0,000000 = 0,000000 5 0,000000 - 0,000000
010pacTBOpU
MBIC BCIICCTBA C,.H, +20
(TIOMATHIICHTIT antan ml
HKOJIb)
8 [Ienrozans: 0,6772 5 0,000000 = 0,000000 5 0,000000 = 0,000000 5 0,000000 - 0,000000
9 0,3749 5 0,000000 = 0,000000 5 0,000000 = 0,000000 5 0,000000 - 0,000000
@ypdypor
Hroro:|  100,0000 0,0000 0,0000 0,0000 0,0000 0,0000 0,0000

Boinosinenue KpuTEpus:

He OMACHBII

He OMaCHBII

He OMACHBI

He OMaCHBII

He OMACHBI

He OMACHBII

3akawueHne:

OTX01 OTHOCUTCH K OMACHBIM




Ne CocTab oTx012 ° (2)HP14 (3)HP14 (49)HP14 (5HP14
II.11. £ OcTpasi TOKCHYHOCTD LISl BOJHOI cpeabl (2 OcTpasi TOKCHYHOCTD JUIsl BOJHOI cpeb! (3 Kiace) XpoHHYecKasi TOKCHYHOCTD JUIsi BOXHO# XpoHuyeckasi TOKCHYHOCTD LISl BOHOIE cpe/bl (2 Kiace)
§ KJ1acc) cpenni (1 kiace)
] 10-kpaTHas cymma 100-xpaTHasi cymma "yuuThIBaeMbIX'" KOMIIOHeHTOB, | Cymma "yuuThIBaeMbIX" KOMIIOHEHTOB, 100-kpaTHasi cyMmma "y4HTBIBAEMbIX'' KOMIOHEHTOB,
E“ "'yUHTHIBAEMBIX' KOMIIOHEHTOB, OTHeCeHHBIX K KJ1accy omacHocTH 1 1mo ocrpoii OTHeceHHbIE K Kiaccy onacnoctn 1 mo OTHECEHHBIX K KJIaccy omacHocTH 1 1o xponuyeckoii
== OTHECEeHHBIX K KJIaccy omacHocTH 1 mo TOKCHYHOCTH, BMecTe ¢ 10-kpaTHoii cymMmMoii Beex XPOHHYECKOi TOKCHYHOCTH NpeBbIlIaeT TOKCHYHOCTH, BMecTe ¢ 10-kpaTHOii cyMMoii Beex
g 0CTPOJi TOKCHYHOCTH, BMECTe ¢ CyMMOii KOMIIOHEHTOB, OTHECEHHBIX K KJIACCY ONACHOCTH 2 110 25% KOMIIOHEHTOB, OTHECEHHBIX K KJIACCY OMACHOCTH 2 110
= BCeX KOMIIOHEHTOB, 0THECEHHBIX K KJIaccy 0CTPOii TOKCHYHOCTH, BMeCTe ¢ CyMMOii Beex XPOHHYECKOI TOKCHYHOCTH, BMeCTe ¢ CyMMO#i Bcex
§ 0MACHOCTH 2 110 0CTPOii TOKCHYHOCTH KOMIIOHEHTOB, OTHECEHHBIX K KJIACCY ONACHOCTH 3 110 KOMIIOHEHTORB, OTHECEHHBIX K KJIACCY OMACHOCTH 3 110
0CTPOii TOKCHYHOCTH XPOHHYECKOH TOKCHYHOCTH
Ma "+"/ Her "-" Kounenrtpanus, % Ja "+"/ Her "-" Kounenrpanus, % Ma "+"/ Her "-" Kounenrtpanus, % Ma "+"/ Her "-" Kounenrtpamus, %
1 2 3 40 41 42 43 44 45 46 47
1|Opranmdeckne  Bemectsa  mommkmeie B[ 12,1100 - 0,000000 - 0,000000 + 12110,000000 - 0,000000
HEMOJSIPHBIX  PACTBOPHUTENAX  (CMA30YHO-
OXJIaX/IAI0MIasl JKUAKOCTh HEBOpAcTBOpUMAs -
COJIAO0IT)
2|Opranndeckue  BelIeCTBA  MOJBIKHbIE B 0,0168 - 0,000000 - 0,000000 - 0,000000 - 0,000000
MOJISIPHBIX PacTBOPHUTENAX (cMa3o4Ho-
OoXJIaxKaaromast )KUAKOCTbh paCMBOpHUMas B BOJC
- mo wmapke COX Gazpromneft Cutfluid
Standard )
3|Boma 2,1441 - 0,000000 - 0,000000 - 0,000000 - 0,000000
4| Teépaprit si 26,0507 - 0,000000 - 0,000000 - 0,000000 - 0,000000
OCTaTOK
5|Uemmonoza  (CeHioOs)n 57,5984 - 0,000000 - 0,000000 - 0,000000 - 0,000000
6 | JTursmn (Ca1H34,059)n 0,0605 - 0,000000 - 0,000000 - 0,000000 - 0,000000
0,9674 - 0,000000 - 0,000000 - 0,000000 - 0,000000
Bopopacrsopu
MBIC BCIICCTBA
ConHan+2004
(TIOJTMA THIICHTIT
HMKOJIb)
8|Menrozanst 0,6772 - 0,000000 - 0,000000 - 0,000000 - 0,000000
0,3749 - 0,000000 - 0,000000 - 0,000000 - 0,000000
®ypdyposn
Hroro:| 100,0000 0,0000 0,0000 12110,0000 121100,0000
BbinoJiHeHHe KpUTepus: He ONACHBII He ONACHBII ONacCHbII ONaCHbII

3akaoueHue:

OTX0/1 OTHOCHTCSI K OMIACHBIM




Ne Cocras oTx0a2 ° (6)HP14 (7)HP14 (8)HP14
II.I1. £ Xponudeckasi TOKCHYHOCTH /Uil BOHOI cpebl (3 Kiacc) XpoHuyeckasi TOKCHYHOCTDb ISt OnacHoCTb ISl 030HOBOTO CJIOSI
§ BOJIHOIi cpe/bl (4 Ki1ace)
] 100-kpaTHas cyMmma "y4HTBIBAEMbIX'' KOMIOHEHTOB, CymMa HpoOUeHTHBIX J10J1ei Hasmune j11060ro u3 peryJimpyembix
E.‘ OTHECEHHBIX K KJIACCY OMaCHOCTH 1 no XpOH"‘IeCKOﬁ KOMIIOHEHTOB, OTHECEHHBIX K BEIIECTB, MEPEYHCTCHHBIX B MPHIOKECHHH
== TOKCHYHOCTH, BMecTe ¢ 10-kpaTHOii cymMMoii Beex Kkjaaccam 1-4 o Xponuyeckoi MoHpeabCKOro NpoToKoJia B
g KOMIIOHEHTOB, OTHECEHHBIX K KJIACCY ONMACHOCTH 2 mno TOKCHYHOCTH KOHUIEHTPaAUHH
= XPOHHYECKOIi TOKCHYHOCTH, BMeCTe ¢ CyMMO#i Bcex
§ KOMIIOHEHTOB, OTHECEHHBIX K KJIACCY ONMACHOCTH 3 mno
XPOHHYECKOH TOKCHYHOCTH
Ma "+"/ Her "-" Kounenrtpamus, % Ja "+"/ Her "-" | Konnenrpaumus, | Ja "+"/ Her "-" Kounenrpanus, %
%
1 2 3 48 49 50 51 52 53
1|Opranmdeckne  Bemectsa  mommkmeie B[ 12,1100 - 0,000000 - 0,000000 = 0,000000
HEMOJSPHBIX ~ PACTBOPHUTENAX  (CMA30YHO-
OXJIaX/IAI0MIasl JKUAKOCTh HEBOpAacTBOpUMAs -
COJIAO0NT)
2|Oprannueckue  BellecTBa  IOJABHXKHBIE B 0,0168 _ 0,000000 - 0,000000 - 0,000000
MOJISIPHBIX PacTBOPHUTENAX (cMa304Ho-
OoXJIaxxaaromast )KUAKOCTb paCMBOpHUMast B BOJC
- mo wmapke COX Gazpromneft Cutfluid
Standard )
3|Boxna 2,1441 - 0,000000 - 0,000000 5 0,000000
4| Teépaprit si 26,0507 - 0,000000 - 0,000000 - 0,000000
OCTaToOK
5|Uemmonoza  (CeHioOs)n 57,5984 - 0,000000 - 0,000000 5 0,000000
6 | JTursmn (Ca1H34,059)n 0,0605 - 0,000000 - 0,000000 5 0,000000
B 0,9674 - 0,000000 - 0,000000 5 0,000000
010pacTBOpHU
MBIC BCIICCTBA
CynHant20
(TTOMA THIIEHTTT anan ml
HMKOJIb)
8|Menrozanst 0,6772 - 0,000000 - 0,000000 5 0,000000
0,3749 - 0,000000 - 0,000000 5 0,000000
Dypdypon
Hroro:| 100,0000 1211000,0000 12110,0000 0,0000
BbinoJiHeHne KpuTepus: ONaCHbII ONaCHBbII He ONACHBII

3akoueHue:

OTX0/1 OTHOCHTCSI K OMIACHBIM
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