(I)opMa nmacnopra onacCHbIX 0TX0J10B

HaunmenoBanue | PexBusurs Mecto I orxonoB : | Tlep onacHplx |XuMHYecKHIicOcTaB 0TX0J0B M onucanue Pexomenayemble HeoGxoaumble Mepbl TpeboBanusik Mepb! 10 NpexynpexIeHnio JlonoHATEILHAS
ONacHBIX obpazopatens Ha CBOICTB 0TX0/10B ONACHBIX CBOHCTB HX TOB 1 TIPEI0CTOPOKHOCTH NPH TP pTHDP TXOJ0B M |¥ JIMKBHAAUN iiHBIY dop MHas
OTXO0/10B M MX OTXOROB ¢ obbeKTa, Ha rexuozonrIeckoro YHpaBJieHust YIPABJICHHHOT p NOrpy304He CUTyauMi npup on dop KOTOpY10
KOI B MBIyt KOTOpOM fpotiecca, b pesyavtate oTX0laMH pasrpysoqﬂblxpaﬁor TEeXHOIeHHOI'0 XapakTepa H cooﬁmaeT oﬁpaxona'reﬂb
bl KOTOpPOro 006pa3oBaaHCch .
COOTBETCTBHH WaenTHiKauIo nﬁpazym'rcn OTXOMB , WiTH MpONECEa B HX MOCJTCACTBHH, CBA3AHHBIX OTXDHOB)
lc.rlaccnq)mcaTop' p— HoMep OnacHble PesyaLTATE KOTOPOro € ONAacCHbIMH 0TX0/IaMH, B
M 0TXO010B s OTXOAbI ToBap (mpoayKiuus ) TOM 4YHCJIe BO BpeMsl
uznueckoro yrpaTui (yrparuia) cBou TPAHCIOPTHPOBKIM
Jmua u Gusnec- noTpedHTeNbCKHE NPOBEICHUSI IOIPY304HO
HMAeHTHOHKAIHO cBoiicTBa , ¢ Pasrpy3o4YHbIXpaGoT
HHBIIi HOMep HAHMEHOBAHHEM
s HCXOHOI0 TOBapa
I0PHIHYECKOro (npoaykuun )
JiMua, ero Mmecto
HAXO0K/AeHHs
1 2 3 4 5 6 7 8 9 10 11
1201 20* Bocrouno - 100600, , ITbb abpasusuo -  |H7 (HP7) - OpraHnyeckue BeIecTBa ITo mepe TIpu ob6pamennn ¢ TIPOU3BOAUTH Asapuifnoit cutyanmeir  |OTxon
Hcnonb3zoBan |JKeskasranck| Yibitayckas —|MeTaumHueckas Hannune MOJIBI)KHBIE B HEMOJISAPHBIX obpa3oBaHus OTXOJIOM H €ro TPAHCIIOPTUPOBKY MOJKET CUHTAThCS HEB3PBIBOOIIACEH .
Hble Memmonue |nif pyauuk  |obaacts, obpasyercs npu BEIIECTBA PacTBOPHUTENAX (CMA304HO - MbUIb KOMIIOHEHTaMH, B OTXOJIOB B COOTBETCTBMH c|paspymieHue KoHreitHepa |OTXox1 He BbI3BaeT
Tena u (raxThI ceBepo- MPOBEACHHN PAboOT |MPU3HAHHOTO OXJTAXK/TAI0IAst KHAKOCTh abpa3uBHO - ornepanysax TMOrpy3KH , TIPOLEyPHBIMU C OTXOJIaMH M TIOIIaJJaHHe |BOCIUNIAMEHEHUE U He
mmdosansa  |Ne55,57,73/|3anaguee ot r.|no KaHIeporeHoM 1 |HeBopacTBOpUMas - CONHION ) - MeTa/uindyeckas |pasrpyk , JIOKYMEHTaMH; 0TX0Ja B BO3IYLIHYIO HOJIePKUBAET
ble 75,Annenck | Ke3kasran Metaiuioo0paboTke  |kiacca onacHoctu . | 1,353 %; H4 (HP4) - Pa3npaxenus |coOupaercst 1 |TpaHCHOPTUPOBKU U HE JIOIyCKaTh cpeny . Ilpu nukBupanuu |ropeHue Apyrux
Marepuansl, |wii) METaUTNYECKUX KoHueHTpamus 13, KOXKH M BEIIECTBa BPEMEHHO nepepaboTKH OTXOJIOB , 3arps3HeHUs JIAaHHBIX TOCIIEICTBUH MarepHaiioB. OTXox
cozmepikamme | unnana nertanei u KaHIEPOreHHOro  |MpeCTABISIONIME OIACHOCTh NMPH  |XpaHUTCS, HO  |oOecneunts coOMIOAEHHE |OKpYysKaromieil cpeabl Mpu |HE0OXOJUMO HCKIIIOYUTH |HE COAEPKUT B CBOEM
OIacHbIe TOO 3aroTOBOK, BelecTBaB orxozne |acnupanuu ; (4)HP14 Xpouuueckas |He Oonee 6-tu  |Ha pabouem mecrte TPAHCIOPTUPOBKE MONAJaHUE MEJIKUX cocTaBe
BEILECTB «Koprmoparg ocymiecTBisieMbIX B |coctaBnser 0,516 |TokcuyHOCTH U1 BoJHON cpensl (1 |Mecsier B KOHIICHTPALUH OTXOZIOB TPOHM3BOJACTBA B |4acTHIl B AbIXaTelbHbIC  |HHPUIUpPYIOIHE
(ITpu1p ust pexHMax %. TloporoBoe Kj1acc) METAVINYECKUX |B3CEILECHHBIX BEIIECTBB MECTax HX 3arpysKu, MyTH Ha KOXy U BemecTBa bypHas
abpasuBHo - |Kazaxmbic» nunoBaHus Ha 3HaYCHHE KoHTeliHepax V |aTMochepHOM BO3ayXe Ha |IepeBO3KH, HOIPY3KH U |CIM3HCTBIC 00OIOUKH peaxius oTxXona ¢
meraumyecka |10 CTaHOYHOM nokasarens > 0,1 =0,5M3.Ilo |yposue IIJIKp.3., HO HE |pasrpysku ; yenoBeka. Jlns aTux BOJIOH OTCYTCTBYET.
1) «XKeskasran 000py10BaHHH %; H7 (HP7) - Mepe Gonee 10 mr/v3; MEXaHH3UPOBATh ueneit Ha npeanpustuu B |Ilacnopt oTxoma sABIA
LBETMET» NPEeNpPHATUS Hannune Opranuieckie BemecTsa HAKOIUICHHUS , IMoayunTs , NpOUMTATH M |IOIPY3KY , 00s3aTeIbHOM NOpsJKE  |eTCs OCHOBHBIM
BUH: BEILECTBA HOABIDKHBIE B LOJAPHBIX TBUIB coburoaaTh Bce TPAHCIOPTUPOBKY U HMMeeTcs CIeoAek/a , JIOKyMEHTOM
060641009 NIPU3HAHHOTO PAcTBOPHTENAX (CMasOHHO - abpa3uBHO - MHCTPYKLIUMH II0 TEXHUKE |pasrpy3Ky OTXOJOB ; CU3 u 3amuTHBIC OYKH. |MOATBEPIKIAFOIINM
902, KaHueporenom 2 | OXI@KAAIOIIA KUAKOCTE Meraundeckas |GesonacHocTy ; M30erath |Besi Tapa 107KHA ObITh CotpyaHuK (1) CTEIeHb OMacHOCTH
VYisITayckas Ki1acca onackocTn . [PACMBOPHMAZ B BOLE - 110 Mapke TepesiaeTcs Ha | BAbIXaHHE TepPMETUYHO 3aKpbITa, 63 |OTBETCTBEHHBIH (€) 3a OTXOJa JUISl 3/10POBbS
0011aCTh , Konnenrparus COX GCS)-0,01 %; H4 (HP4) - YTHIIH3ALHI0 MBUTH /bIMa/Ta3a/TymaHa/m | e heKToB, npaBUIbHOK JIMKBU/JIALMIO aBApUHHOW |H JKH3HH JIIOZCH,
r.)Keskasran KaHIIEPOreHHOT O Tospexnerne rias; H4 (HP4) - CTOPOHHEH apoB/pacibuTenei dopmsr ; CUTYyalluu COOMpaloT B OKpY’Karolei cpesibl.
, [nomans BEILIECTBAB OTXO0J1e Pasnpacenns rias, Koxu u OpraHu3aluu skuKocTH ; M36erath - @MKOCTH JIOJDKHBI OBITH  |HOBBI TepMETHYHBIH Coziep)KUT CBEICHUS
Mertamtypr coctapnsier 1,591 |BEIUCCTEE NPCACTABILIIOLIAC 10 JIOTOBOpY . |momajaHus B riasa, Ha YCTAQHOBJICHBI ILIOTHO KOHTEHHEp OTXOIBI , 00 0OmacHOCTSX ,
oB, 30 %. Tloporosoe OMacHOCTb MpH acnupaii ; HE KOXY WJIM Ha OJIEKIY ; JIpYT K ApYry , 4ToObl Ha |MOCie 4ero mnepeMemaiT |00ycIoBICHHbIX

3HAYCHHUE
mokasarenst > 1 %;
H8 (HP8) - O6wast
KOHLICHTpALHs
pazbeqarumnx
BEIIECTR
BBI3BIBAIOLINX

TIOpaXE€HHUE

(HP8) - [Topaskenue (HEKpPO3) KOKH,

BELIeCTBa2 Kjlacca ONMacHOCTH H

HIDKE

Juokeun kpemuus - 26,746 %;

Juokcun tutana - 0,367 %;

Tlocne paboTHI THIATENBHO
BBIMBITb OTKPBITBIE YaCTH
tesa; He nomyckars
TonajgaHus B
OKPYKAIOILYIO CPeny ;
IMonb30BaThCs 3aIUTHBIMU
nepyaTkamu/ 3alMTHON

onexa0it / cpeacTBamMu

HHUX HE OKa3bIBaJIOCh
MEXaHHUYECKOC

BO3JICHCTBHE.

OTXOJIBI M3
MOBPEKACHHOTO
KOHTEHHepa B HOBBIH .
Hogelit koHTEHHEP
MOMeIIaeTCs B
CrelHaJIbHO OTBEICHHOE
MECTO JUIsl HaKOTUICHHs

orx0/0B . K pabotam mo

¢busmKo -
XUMHYECKUMU
cBOiicTBaMH
KOMITOHEHTOB
orxona . OcHOBOM
Juis pa3paboTKu
MacropTa OMACHBIX

OTXOJO0B ABJIACTCA
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(HEKpO3 ) KOKHU |
KJIacCa ONACHOCTH .
Konnenrpanus
OMACHBIX BEIIECTB
B OTXO0/1€
cocrasnser 2,178
%. Iloporosoe
3HAuCHHUE
nokaszarenst > 1 %;
(2)HP14 - Ocrtpas
TOKCHYHOCTD JUIsl
BOJHOM cpejbl (2
knacc). PacuetHoe
3HauCHHUE
KOHLIEHTpalui ¢
YYETOM CTETeHH
BO3JICHCTBHSA
cocrasinser 53,8
%. Iloporosoe
3HauCHHUE
nokasarens >25
%; (4)HP14 -
Xpouuyeckas
TOKCHYHOCTB JUIS
BogHOU cpenbt (1
kiacc) . Pacuernoe
3HauCHHUE
KOHIIEHTpanui ¢
YUYETOM CTENeHU
BO3JICHCTBHSA
COCTaBIIsIET
1358,38 %.
TToporosoe
3HAUCHHUE
nokasareinst >25

%;

Oxcup amomunus - 1,591 %; H7
(HP7) - KanueporeHsi , Bemecta2
KJIacca OMacHOCTH U HHXKE
(kateropun ); H10 (HP10) -
TOKCHYHOCTB ISt
PENpOoyKTUBHOCTH , BellecTBa2

Kjacca OMaCHOCTH W HHXKE;

Oxkcup xenesa - 61,932 %;
(6)HP14 XpoHuueckas
TOKCHYHOCTH UIsl BOAHOM cpeasl (3

KJIacc)

Oxcun xpoma - 0,516 %; H4 (HP4)
- PaznpakeHust ri1a3, KOXKH U
BEILECTBA MPEICTABISIONINE
ONacHOCTh TpH acrupanuy ; H7
(HP7) - Kanneporens! | kiacca

OMacHOCTH (KaTeropuu ),

Oxcup Maraus - 0,375 %;

Oxcup kansius - 0,903 %; H4
(HP4) - IMoBpesxnenue riaz; H4
(HP4) - Pa3nipaskenus ria3, KOXH U
BEILECTB] MPE/ICTABISIONINE

OIACHOCTh HPU ACHUPALNY ;

Oxcupn kamus - 0,847 %; H4 (HP4)
Ioepexnenne riasz; H4 (HP4) -
Paszpakenus raas, KOXu U
BEIIIECTBA MPECTaBIISIONINE
OMacHOCTh mpH acmupauuy ; H§
(HP8) - ITopaskenue (HEKpPO3) KOKH,
BemiecTBal Kilacca OMAacHOCTH

3allUTHl 1J1a3/ CPEACTBAMI
3alIUTHI JIMIA/ CPeACTBAMU
3aIUTHl OPraHOB
ciyxa/...; [B ciydae
HEJI0CTaTOuHOM
BEHTHISLIUH |
MOJIB30BAThCS CPEACTBAMH
3alIUThl OPraHOB
JIbIXaHUS ; XPaHUTh B
XOpOIIO BEHTHJINPYEMOM

MecTe;

TIMKBUAALN aBAPUNHBIX
CUTYalUi JIOIyCKAITCS
JIMIA, TIPOLIe NS
CcrenralbHBIA
MHCTPYKTaX 110
6e30MmacHbBIM MeTOIaM
MPOHM3BOJACTBA PaboT.
JInna, He 3aHsATbIC
paboToii 1O JMKBHIALNH
aBapUIHBIX CHUTYaIUi ,
YAQUISIOTCS U3 ONACHOU

30HBI .

oryeT HMP, B pamkax
KOTOPOTO IIPOBE/ICHBI
HCCIIeIOBAHNS
XMMHYECKOTO COCTaBa
OTXOJIOB M JIaHa
KOJIMYECTBEHHAs
OLIHKA UX OMACHBIX
CBOWCTB B
COOTBETCTBHH C
KPUTEPUSIMU
JIeHCTBYIOIIETO
Knaccudukaropa .
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Oxcup Harpust - 1,331 %; H4
(HP4) - IloBpexxnenne rua3; H4
(HP4) - Pa3npakenus rias, KOXd U
BEILECTBA NPE/ICTaBIISAIONINE
OMacHOCTh TIpH acrupanud ; H8
(HP8) - [Topaskenue (HEKpPO3) KOKH,
BelecTBal Kiacca OnacHOCTH ;
(3)HP14 Ocrtpast TOKCHYHOCTD ISt
BoaHoH cpensb (3 ximace) (6)HP14
XpoHHYecKask TOKCHYHOCTb IS
BOJHOW cpenp! (3 Kimacc)

Oxcup Gapust - 0,033 %; H4 (HP4)
- [MoBpesxnenue rinas; H4 (HP4) -
PazapaxkeHus: ria3, KOXH U
BCIICCTBa NPEACTABIIAIONINEC
OMacHOCTh TpH acnupanud ; H8
(HP8) - INopakeHue (HEKpPO3) KOKH,
BCH_[CCTBaZ Kj1acca OImaCHOCTH U

HUKE;

Oxkcun munka - 0,538 %; (1)HP14
Octpast TOKCHYHOCTb I BOIHOM
cpens! (1 xmace) (4)HP14
XpoHuueckass TOKCHYHOCTb ISt
BojHOM cpejbl (1 Kiacc)

Oxkcun menn - 2,651 %; H4 (HP4) -
Ioepexnenune raaz; (7)HP14
XpoHHYecKass TOKCHYHOCTb IS
BOHOH cpendbl (4 kimacc)

Oxcup ceunna - 0,049 %; H4
(HP4) - Pa3npakenus ria3, KOXH H
BEILECTBA NPE/ICTABIISIONINE
OMacHOCTh MpH acnupauuy ; H10
(HP10) - TokcuuHOCTD [Ist
PenpoyKTUBHOCTH , BemiecTna |

Kjiacca OITaCHOCTH |

Oxcun aukens - 0,012 %; H7
(HP7) - KanueporeHst , Beuiecta2
KJIacca ONacHOCTH U HHXKE
(xateropun ); H13 (HP13) -

"CeHcubunnsupytoniee " BEIIECTBO,




1 2 3 4 5 6 7 8 9 10 11

Oxcup mapranna - 0,333 %; HI10
(HP10) - TokcnuHOCTh [UIS
PEMpPOLYKTHBHOCTH , BelecTsa l

Kj1acca OIacHOCTH ;

Bogma - 0,367 %;

Hacrosimum 3asBJsiio, 4To s npoBepuJI (a) (nocpe)]ch()M - aHAJIM30B , TECTOB, 3HAHUI 00 MCXOTHOM ChIPb€ U TEXHOJOIHH oﬁpasosamm JAAHHBIX O0TX0A0B H upyl‘ne), YTO JAaHHBIE OTXO0AbI COJAEPKAT JIMIIL NepevYnc/;IeHHbIe BbIlIe

KOMITIOHEHTBI B YKa3aHHBIX KOHIEHTPAUHUAX, B Pe3yJIbTaTe 4€ro oTxoabl Kﬂacclflq)“lll/lp()BaHbl MHO#i KaK OmacHble. Pe3y.]'ll>TaTl:l HaﬁﬂpaTOpHL]X HCCICA0BAHNH NPHJIAranTcs (B ciaydae ux HeOﬁXO}l“MOCT“ ).

b
Hudop

Us A0CT PHa , TOYHA U NOJIHA.
Jupexrop Bocrouno -Xe3kazranckoro pyanuka (maxrtel Ne55,57,73/75,Annencknii) puanana TOO «Kopnopauusi Kazaxmbic » - 1O «’Ke3ka3ranusermer»

BaiinusnzoB Kacynan TypcbiHGeKoBHY

@amuiius , UMs1, 0TYECTBO (P €ro HAJIWYNH ), OANHCH

" " 2022 roga

MecTo neyaT (MpH ero HAJTUYHH)




«BUOCOEPA KA3AXCTAH» FbIJIBIMU — 3EPTTEY OPTAJIBITbI»
KAYAINKEPIIUIITT INEKTEVYJII CEPIKTECTII'T
TOBAPHIIIECTBO C OTPAHMYEHHOM OTBETCTBEHHOCTBIO «HAYYHO-
UCCJIEJOBATEJIbCKUU IEHTP « BUOCDEPA KA3BAXCTAH»

(TOO «HULL «kBUOCDOEPA KA3AXCTAH»)

VJIK: 628.4.08
KI[M-063
VTBEPXKIAIO

Jupextop
TOO «HUL «buocpepa Kazaxcran»

Junnens T.B.

« » 2022 r.

OTYET 5
O HAYVYHO-UCCJIIEJOBATEJIbCKOU PABOTE

NCCIIEAOBAHUE XUMHWYECKOI'O COCTABA ITPOU3BOACTBEHHBIX OTXO/10B
12 01 20* UCITIOJIB3OBAHHBIE MEJIIOIIUE TEJIA 1 IIVIN®OBAJIBHBIE
MATEPHAJIBI, COAEPKALIUE OITACHBIE BEIHLIECTB
(IIbIJIb ABPASUBHO-METAJIVIMYECKASI)

IO «KE3KA3I'AHIBETMET» _
BOCTOYHO-/KE3KA3T'AHCKHUU PYJIHUK (IHAXTbI Ne55,57,73/75,AHHEHCKHUHN)
BHUH: 060641009902

PACYET JIMMUTUPVYIOIIVX ITOKA3ATEJIEM OITACHBIX BEILECTB,
COHEPKXAIIMNXCA B OTXOAE

KIIACCUOUKAILINA OTXOA0B
(3aKJIFOYUTENIbHBIN )

PykoBogurens HUP,
Benywui cnenuanuct no HUP IOxaxkos 1.10.

Kaparanga 2022 r.




CIIMCOK UCITIOJTHUTEJIEHR

PykoBogurens HHP,
Beaymuii cnenuanuct no HAP

Hcnoauutenu:

Nuxenep-3xo0i10r oTAena
SKOJIOTMYECKOr0  ayauTra |
ayTCOPCHUHTA

TexHUK-2K0JIOT

TexHUK-2K0JI0T

Nnxenep-npoeKTHPOBIIUK

PYKOBOI[I/ITGJ'IB oTAacia
9KOJIOTHYC€CKOTI'O ayaura u
AyTCOPCHUHI'a

IOJIIKCh, AaTa

IOJIIKCh, AaTa

MOITHNCH, JaTa

IMOJIIHCH, JaTa

MOAMHUCH, JaTa

MOJAMHUCH, JaTa

IOxaxos N.1O.

Bacunesnu E. 1.

T'eauur A.T.

KoOwuuxkoii I'.B.

[Tonomapena T.C.

Crapoctuna H.A.



PE®EPAT

Oruer 27 c., 1 xH., 0 puc., 12 Tabm., 13 ucrous., 2 npui.

NCCIIEAOBAHUE XUMHNYECKOI'O COCTABA NCITOJIb3OBAHHBIX
MEJIOIINX TEJI U HIJIMO®OBAJIBHBIX MATEPUAJIOB, COAEPXAILIMX OITACHBIE
BELIECTBA (ITblIJIb ABPASUBHO-METAJUIMYECKAS). PACUET JIMMUTUPYIOIINUX
[IOKA3BATEJIEMM  OIIACHBIX BEIIECTB, COJIEPXAIIIMXCI B  OTXO/IE.
KITACCUDOUKALIMA OTXOHOB.

O6bekramu uccnenoBanuiit HUP sBisiroTcs: mblIb a0pa3suBHO-METANINYSCKAsI.

LensimMu Hay4HO-MCCIIEA0BATEIBCKOM paObOThI SABISIOTCS:

- OIpeIeTIEHUE XMMUYECKOT0 COCTaBa OTXO/I0B;

- MIPOBEICHUE pacyeTa KOHLIEHTPALM ONaCHBIX BEUIECTB, COAEPKAILUXCS B OTXO/IE,
M0 JIMMUTHPYIOIIUM MOKa3aTeNsiM COTJIacHO MpuioxeHuto 3 kiaccudukatopa orxonoB ([Ipukasz
1u.0. MUHUCTpa SKOJOTMH, TEOJOTMU U MNPUPOIHBIX pecypcoB Pecmybnuku Kazaxcran ot
6.08.2021 1. Ne 314);

- KJIAaCCHU(UKALIUS OTXO0Ia C TPUCBOCHUEM KaTETOPUH «OITACHBII UITH «HEOTIACHBIINY
OTXOZ.

B HHP wucnonp3oBanuch METOAbl SMIOMPUYECKOTO YPOBHSA, 3aAKIIOYAKOIIMECS B
onpoOOBaHUY, ONUCAHUHM, OMNPEIEICHUH OMACHBIX XHUMHYECKHX CBOWCTB OOBEKTOB
UCCIIEI0BAHUMN.

I[To pesyapratam HUWUP pexomeHnayercss KiacCHpUIMPOBATh TMbUIL  a0pa3WBHO-

MCTAJNIMYCCKYIO KaK «OIMACHBIC) OTXOBbI.
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TEPMUHBI U OITPEJAEJIEHUA

B HaCTOAIICM OTUECTE O HUP MPUMCHSAIOT CJICAYIOINC TEPMUHBI C COOTBETCTBYIOIIUMHU OMPCACIICHUAMU !

O0pa3oBarelb 0TXOI0B

«3epKanbHBIC» BUIBI OTXO0B

JlerkoBocmnaMeHsromeecs
TBEPJIOE BEIIECTBO

IToBpexxaenue riasa

Pa3z[pa>1<eHI/Ie rja3a

OCTpaSI TOKCHYHOCTD

Pa3zvemanue koxu (HEKpPO3)

Pazmpaxenne xoxu
PecnimpaTopHas ceHCHOMHM3anus
Koxxnasa cencubnmmsanuu

MyTanus

KaHHCpOFCHHOCTL

PerOHyKTI/IBHaﬂ TOKCHUYHOCTb

Acnupanust

JII50
Ho3a

WnenTudukaius omacHOCTH

— mo0oe IO, B IPOLECCEe OCYIIECTBICHUS JEATebHOCTH KOTOPOTO
00pa3yroTcst 0TXObI (TIEPBUYHBINA 00pa30BaTENIb OTXOIOB), WIH JIF000E JIHIIO,
ocyliecTBIsifoliee  00pabOTKy, CMELIMBAaHWE WM HWHbIE OIEpallvy,
MPUBOJSIIIME K HM3MEHEHHIO CBOMCTB TAaKMX OTXOJOB WIM HMX COCTaBa
(BTOpUYHEII 00pa30BaTEIh OTXOIOB)

— OTJeJbHBIC BUJBI OTXOJO0B B KJIACCU(HUKATOPE OTXOJOB, KOTOPBIE MOTYT
ObITh ONpE/eNeHbl OJHOBPEMEHHO KaK OMNAaCHblE M HEOMAaCHbIe C
MPUCBOCHUEM Pa3IMYHBIX KOJOB B 3aBUCHMOCTH OT YPOBHEH KOHIIEHTPALIUU
COJICPKAIIMXCS B HUX OMACHBIX BEINICCTB WJIM CTEIICHH BIMSHHUS OMACHBIX
XapaKTePUCTHK BHJA OTXOJOB HAa JKU3Hb W (WJIH) 3I0pOBbE JIOACH U
OKPYXKaIOIIYyIO CPeay.

— TOPOIIKO00Opa3Hoe, TPaHyIMPOBAHHOE WM ITaCTOOOPa3HOE BEIECTBO MIIH
CMeCh, KOTOpBIC CUMTAIOTCS ONACHBIMH, €CJIM OHH MOTYT 3aroperTbcsl MpU
KPAaTKOBPEMCHHOM KOHTAKTE C HMCTOYHHKOM BOCIUIAMCHCHHMS, TaKUM Kak
ropsmas CliuyKa, U eCJu IJIaMsi pacrpocTpaHsercst ObICTpo

— O3HAYaeT IMOBPEXICHHWE TKAHEH TIJa3a WM Cepbe3Hoe (HU3HYEeCKOe
YXYAIIECHUE 3pCHHUA, HE SABJIAIOMICCCA INOJHOCTBIO BOCCTAaHABIMBACMbBIM U
MIPOMCXOISILEE MOCIIE BO3AEHCTBHUS BELIECTBA HIIM CMECH Ha a3

- O3Ha4acT HN3MCHCHUA B riase, SABJIAIOIIUECCA IIOJTHOCTBIO
BOCCTAaHABJIMBACMBIMU U IMPOUCXOAAIIUC ITOCIIC BOSﬂeﬁCTBHH BCIICCTBA HUJIN
CMCCH Ha rjas3

— CCPBE3HBIC BPCAHBIC OCICACTBUS I 310POBbA (HaanMep, CMCPTHOCTL),
BO3HUKAIOIMHUMH IOCJIC OAHOKPATHOI'O WJIN KPATKOCPOYHOI'O NEPpOpaJIbHOIO,
ACPMAJIbHOI'O NI UHTAJIAIITUOHHOI'O BO3JCHCTBHS BEILECTBA UM CMECH

— O3HayaeT HAaHECeHHWe HeOoOpaTHMOro MOBPEXICHHS KOXKE, a HMEHHO
BUMMBIIl HEKPO3 OT 3MHUAEPMHCA 10 COOCTBEHHO KOXKH, NMPOMCXOASAIINI
TI0CIIe BO3JECHCTBHS BEUIECTBA WIIM CMECH.

— O3HaYaeT NMPUYMHEHHE OOPAaTHMOTO MOBPEXICHUS KOXKE, IPOUCXOASIIEe
TI0CIIe BO3ICUCTBHS BELIECTBA WIIM CMECH

— O3HayaeT IIOBBHIIICHHYIO UYBCTBHUTEIBHOCTh [BIXAaTENbHBIX IyTEH,
HPOHUCXOIIYIO MOCTE BABIXAHNS BEIIECTBA WM CMECH.

— O3Ha4aeT aJUICPIMYecKyl0 PEaKLUI0, MPOUCXOAALIYI0 MOC/e KOHTaKTa
KOKH C BEIIECTBOM MJIU CMECHIO.

— HaCJIeICTBEHHbIE TEeHETHYECKIE U3MEHEHHSI, KOTOPBIE MOTYT MPOSBIATHCS
Ha (PEHOTHUNHYECKOM YpOBHE, TaK M K OCHOBHBIM Moaupukanusm JIHK,
KOTJ[a TaKOBBIE ABIISIOTCS M3BECTHBIMU (BKJIIOYas, HAIPUMeEP, KOHKPETHBIE
N3MEHEHHs 0a30BbIX Iap U XPOMOCOMHBIE TPAHCIIOKALMN).

— O3Ha4aeT WHAWLMPOBAaHWE paKka WIM YCKOPEHHE €ro pa3BHTHA,
TIPOUCXOISIIIEE TTOCIIE BO3JCHCTBUS BELIECTBA MIIH CMECH.

— O3HayaeT OTPHULATEIbHOE BO3IEHCTBHE Ha IOJOBYIO (YHKIHIO H
IUIOZOBUTOCTb B3POCHBIX MY)KYMH M SKEHIIUH, a TaKXKe pPa3BHBAIOIIYIOCS
TOKCHYHOCTB y TTOTOMCTBA, IPOMCXOMSIINE MOCTE BO3ACHCTBHUS BEIIECTBA
WJIN CMECH.

— MMPOHUKHOBEHHE KHJIKOTO I TBEPAOTO XMMUYECKOTO BEIIECTBA B TPAXEIO
U HIDKHHE JbIXaTeNbHBIE MYTH HETOCPEACTBEHHO dYepe3 POTOBYIO WIH
HOCOBYIO MOJIOCTH TNOO KOCBEHHBIM ITyTEM — Yepe3 PBOTY

— €IMHOBPEMEHHasI 1032 XUMHUECKOTO BEIECTBA, KOTOPAsl BHI3BIBAET rHOEIIb
50% (110JIOBHHBI) TPYNIIEI MOAONBITHBIX dKHBOTHBIX

— Mepa KOJHMYECTBA BEIECTBA, MOJyYEHHOIO OPraHU3MOM 4eJIOBEKa WU
KMBOTHOT'O C Y4ETOM MAacChl T€JIa, MI/KT.

- STalm OLEHKH pPHCKa, TPelyCMaTPHUBAIONIMKA BBIIBICHHE BCEX
MTOTEHIMAJIFHO OMACHBIX (PaKTOPOB, OIEHKY BECOMOCTH IOKa3aTENbCTB HMX
CIIOCOOHOCTH BBI3BIBATh OIpE/IeNICHHbIE BpeaHbIe 3(h(EKTh y YesoBeKa npu
MIPEATIONAaraeMbIX YCIOBUSX BO3JCHCTBHSA, a TaKXKe OTOOP NPHOPUTETHBIX
(haKTOpPOB, MOATIEKALIUX YTITyOJICHHOMY HCCIEAOBAHUIO B IIPOIIECCE OLIEHKU
pucka



Komrurexcnoe MOCTYIUICHHE
(Bo3zeiicTBUE)

OmnacHocThb

[ocrtymnenne (B KOHTEKCTE

OILIEHKH J030BbIX HATPY30K)

Broakkymynsiims

buogocrynHocTh (mnu
OnoIoruIecKas JOCTyITHOCTD)

BuoxoHIeHTpanus

OcTpass TOKCHMYHOCTb B BOJHOM
cpene

XpoHuueckas
BOJIHOM cpenie

TOKCHYHOCTb B

ITorenunan paspyleHus
o3oHoBoro ciost (ITPOC)

— OJHOBPEMCHHOC MOCTYIJICHUE OJJHOI'O U TOI'O K€ BCIIECTBA pa3JIMYHbIMU

My TSIMA
— COBOKYITHOCTH CBOMCTB JaHHOro (akTopa (HampuMmep, TOKCHYHOCTb
XMMHYECKOTO  BEIECTBA) MM KOHKPETHOH OOCTaHOBKH, KOTOpBIE

OIIPEAEIAIOT TOTEHIMAIBLHYI0 BO3MOXKHOCTH DPa3BUTHSI HEOIArompUsSTHBIX
3¢ dexToB y uenoBeka

—  TIpOIecC, TOCPEICTBOM KOTOPOTO BEIIECTBO JOCTUTACT BHEIIHUX
OOMEHHBIX O0OJIOUEK YEIOBEYECKOTO Tella, HO HE MEPEXOANT 4Yepe3 HHX.
BenuunHa nocTyIuieHus XapakTepu3yeTcs IOTEHIMAIbHOU 10301

— YHUCTBIH pe3ysbTaT HAaKOIUIEHHs, TpaHc(opMaluy 1 3JIMMHUHAIMY BEIIECTBa
U3 OpraHu3Ma 4epes Bce ITyTH MOCTYIUICHHs B OpraHu3M (T.e. BO3ayX, BoJa,
CEIMMEHTHI/TIOYBA U MHUILA).

— CTelneHb, B KOTOPOH BEIECTBO IIPOHUKAET B OPTaHU3M M paclpeiessieTcs B
KaKyI0-JIN00 00NacTh OopraHm3Ma. BHOTOCTYIHOCTH 3aBHCHT OT (H3HKO-
XMMHYECKHX CBOMCTB BEINECTBA, AHATOMHYECKUX M (DU3HOJIOTHYECKUX
0COOCHHOCTEH oOpraHum3Ma, (papMakOKHHETHKH M IIyTH IIOCTYIUICHHUS B
opranm3M. JOCTYHHOCTh BELIECTBA B OPraHU3M HE SBISCTCS 00s3aTeIbHON
TPEIIIOCHIIKOH ero GHOIOCTYITHOCTH.

—  YHCTBIA pe3ynbTaT HAaKOIUICHWs, TpaHCHOpPMAUUH M DIMMHHALUH
BEIIIECTBA M3 OPraHU3Ma IPH ero NOCTYIJICHUH Yepe3 BOLY

— TMpHCylLIee BEUIECTBY CBOMCTBO HAHOCHTh YIIEpO OpraHu3My Ipu
KPaTKOCPOYHOM BO3JEHCTBUM 3TOTO BEIECTBA B BOAHOH cpesie

— HOpucyuiec BEIICCTBY CBOWMCTBO BBI3BIBATH BpPCAHBIC MMOCICACTBUA IJIA
BOJHBIX OpraHu3MoOB IIpU BO3)1€I>iCTBI/II/I 9TOro BEUIECTBA, KOTOPLIC
OIMPCACTIAIOTCA B COOTBETCTBHUU C )KU3HCHHBIM ITUKJIOM OpraHU3Ma

- COBOKYIHOE KOJHYECTBO BEIIECTB B pPa30MBKE MO OTIEIHHBIM BHIAM
HUCTOYHUKOB  TallOMJOYIJICBOJAOPOAOB, Jamliee Te JK&  MacIuTadbl
pa3pylIeHUs] 030HOBOTO CJIOS B cTparocdepe, KOTOphIe MPEANOIaraloTcs B
pe3ynpTate BBEIOPOCOB  TaJIOHAOYTJICBOJOPOIOB B  YIACIEHO-MacCOBOM
cootHomeHun ¢ XOY-11.

NEPEYEHb COKPAIIEHUN U OBO3HAYEHUMN
B nacrosmem otuere 0 HUP npuMeHsroT ciienyromme COKpaeHus 1 0003HAYEHUS

HCII-ASC
MII-ADC
MBU
JINIIT
OXMU
T™MO
OOH

crc

ATOMHO-IMHUCCHOHHAS CIIEKTPOMETPUS C UHIYKTHUBHO-CBSI3aHHOM IIa3MOil
ATOMHO-IMHUCCHOHHAS CIIEKTPOMETPUS ¢ MUKPOBOJIHOBOM IIIa3MOi
MerouKa BBIIOJHEHWS U3MEPEHUN

JlabopaTopus, OCyIIeCTBISAIOMAs HCIIBITAHUS TPOIYKIIUT
DU3NKO-XUMHUECKHE METO/IbI UCCIIeIOBAaHUI

TexHOreHHBIE MUHEPAJIBbHBIE 00pa30BaHUS

Opranuzanus O0benuHeHHbIX Harmit

CornacoBaHHas Ha TJO00AJFHOM YpPOBHE CHCTEMa KIAcCH(HUKAIIMH OMACHOCTH W MapKHPOBKH

XUMHUUECKON NPOAYKLHMU



BBEJAEHUE

B cooTBeTcTBUM ¢ IEHCTBYIOMIMM 3aKOHOAATEILCTBOM B 00JIACTH OXpaHbl OKpYKarolen
CpeIibl, IEPBUYHBIN 00pa30BaTellb OTXO/I0B MPOU3BOIUT KJIACCU(DHUKAIINIO OTXOI0B HA OCHOBAHUU
KJIacCU(UKAaTOpa OTXOAOB, YTBEP)KICHHOI'O YMOJHOMOYEHHBIM OPraHOM B OOJACTH OXpPaHbI
OKpyxarommeid cpenbl (ctaths 338 Dkomormueckoro Kojekca). Kiaccudukarop 0TX0II0B
pa3paboTaH ¢ Y4EeTOM IPOUCXOXKICHHSA M COCTaBa KaXkJIOTO BHJAa OTXOJOB U B HEOOXOIHUMBIX
CIIy4asix OmpeesieT JUMUTUPYIOIINE MOKa3aTeIN KOHIIEHTPAI[MU OMAacHBIX BEIIECTB B IEJISIX UX
OTHECEHUS K OIIACHBIM WJIK HEONIACHBIM.

OTtnenpHBIC BUABI OTXO/I0B B KIIACCH(PUKATOPE OTXOJIOB OMPEICICHBI OJTHOBPEMEHHO KaK
OMAaCHbIE M HEOIACHBbIE C MPUCBOCHHEM PA3JIMYHBIX KOAOB («3EpKalbHbBIE» BHUIBI OTXOJOB) B
3aBUCUMOCTH OT YPOBHEUW KOHIEHTPAIIMU COACPKAIIMXCS B HUX OMACHBIX BEIIECTB MM CTEIECHU
BJIMSTHUSL OIACHBIX XapaKTePUCTUK BHUAA OTXOAOB Ha JKU3Hb W (WIH) 30pOBbE JIIOJIEH U
OKPYXAIOIIyI0 Cpeay, a TaKkKe OIMacHOCTeH, OOYCIOBICHHBIX WX (U3UKO-XHMHYSCKUMU
CBOWCTBaMH.

B Hacrosmeir HaydHO-HCCIIEIOBAaTENbCKOW paboTe MPOBEACHBI  HCCIICAOBAHUS
XUMHYECKOTO COCTaBa «3€pKaJbHBIX» OTXOJOB — MbUIM a0pa3sMBHO-METAIMYECKOW, JTaHa
KOJIMYECTBEHHAsI OILICHKA OIACHBIX CBOMCTB KOMIIOHEHTOB OTXOJIOB COTJIACHO JCHCTBYIOIIETO
Knaccudukaropa.

st kmaccudukanym orxo0B B HUP ncnons30BaHbl caenyromue KpUTepuu:

— OTXOJ KJaccu(UIMpyeTcss Kak HEOMacHBId B Ciy4yae, €CJIH Pe3yJIbTaThl
71a00paTOPHBIX UCTIBITAHHUH, TOATBEPKIAIOT, YTO IaHHBIE OTXO/IbI HE UMEIOT KaKUX-TNOO0 CBOWCTB
OMacHBIX OTXOJOB, HE HWMEIOT OIACHBIX COCTaBISIONIMX OTXOAOB, HE IMPEBHIIIAIOT
JTUMUTHPYIOLIUX [TOKA3aTeJIed ONACHBIX BEILIECTB B LIEJIAX UX OTHECEHUS K ONACHBIM OTXO0/1aM, HE
OTHOCSITCS] K KATErOPHH OMACHBIX 0TX0A0B coriacHo Kiaccudukaropa;

- OTXOJ] KJacCU(PHUIIMPYETCs KaK OIMACHBIA, KOTJa MPOMEXKYTOUHBIE PE3YIbTaThl
1a00pPATOPHBIX UCIBITAHUHN MMOKA3BIBAIOT, YTO OTXOABI 00TaaI0T OJHUM UJTU 00JIee CBOMCTBAMH
OMNacHBIX OTXOOB.

OI11eHKy OMacHOCTH XMMHMYECKHX BEIIECTB U UX CMECEH COCTABJISIONIMX KOMITOHEHTHBIN
COCTaB OTXOJIOB YCTAaHABIIMBAJIA B COOTBETCTBUU C OCHOBHBIMHU 0JIOKEHUsIMU COr1IacOBaHHOM Ha
r100aTbHOM YPOBHE CHCTEME KIACCH(UKAIIMM OMAaCHOCTH M MApPKUPOBKH XUMHYECKOU
npoaykiuu (CI'C).

JlaHHbIe, MCHOJIB3yeMbIe I KIACCU(UKAIMK BEIIECTB, TMOJYYEHBI U3 CIEAYIOIINX
HUCTOYHUKOB HMH(OpPMAIMH: HOPMATHUBHBIX JOKYMEHTOB, COOTBETCTBYIOIIECH CIpPaBOYHOMN
JTUTEPATYPHI, MPU3HAHHBIX HA MEXKIYHAPOTIHOM YpOBHE 0a3 JaHHBIX.



1. CITOCOBBbI OBPAIIIEHUSA C ITBLJIBIO ABPA3UBHO-METAJLIMYECKOM

Ilep  abpa3uBHO-MeTaJUIMUECKass  oOpa3dyercs Ipud  MpoBeIeHHMM  paboT 1o
METauI000paboTKE METAUIMYECKUX JIeTalleil M 3aroTOBOK, OCYIIECTBISIEMBIX B pEKUMax
nuoBaHUs Ha 3aTOYHOM cTaHke. [lo Mepe oOpa3zoBaHMs IbUIb aOpa3UBHO-METAJUIMYECKas
coOupaeTcs ¥ BpEMEHHO XPaHUTCS, HO He Oosiee 6-TH Mecs1eB, B METAJUIMYECKUX KOHTeHHepax V
= 0,5 M>. Tlo Mepe HaKOIUIEHHS, MbLIb a0Pa3sMBHO-METAINYECKAs TIepPeIaeTcs Ha yTUIN3AIHIO
CTOPOHHEN OpraHU3al|u 110 JOTOBOPY.

Otxonpl nMGOBaHUS M METALIO00PaOOTKM MOTYT TNPEACTaBIATH OMACHOCTH IS
YeJIOBEKa U OKpPYXKalolled cpeApl BBHUIY COACP)KAHUS MEIKOAMCIIEPCHOM OKHMCIIEHHOU
METAJUINYECKYI0 CTPY>KKM B CMecH C aOpa3sMBHBIM TMOPOIMIKOM (TIPOJYKTOM pPa3pyLICHHS
HUTM(OBATBHBIX KPYTOB) M OCTaTKaMH cMa30uHo-oxiaxaatomen xunkoctu (COX).

JIu1o, OTBETCTBEHHOE 332 BPEMEHHOE HAKOIUIEHUE a0pa3HMBHO-METAINIMYECKOW IbUIM U
JMLO, 3aHUMAIOIIEECs] UX YTUIM3ALUEH, IOJDKHBI UMETh IIOJIHOE NPEACTABIEHUE O JECHCTBUU
TOKCHKAaHTOB Ha OPraHU3M YEJIOBEKA U OKPYIKAIOIILYIO CPELy.

Heo6xonnMble Mephl IPEIOCTOPOKHOCTH MPH OOPALIEHUH C OTXO/1aMU:

- JOomycK K paboTaM JMI, MPOLIEAIINX MEIUIUHCKOE OCBUACTEIbCTBOBAHUE,
UHCTPYKT@X IO TEXHHKE O€30MIaCHOCTH M MOXKapHOW O€30IacHOCTH, 3HAIOLIHUE
TOKCHUYHbIE M B3PBIBOIOKAPHBIE CBOWCTBAa OTXOJIOB, OINACHBIE (DAKTOPHI, KOTOPbHIE
MOTYT BO3HUKHYTb ITPH BBIIIOJIHEHUH PAOOThI, U MEPHI [0 OKa3aHUIO IIEPBOM IOMOLIH;

- UCHOJb30BaHUE CPEACTB MHJMBUIYAJIbHON 3alllUThI U CHELOAEKbI IPU OOpaLIEHUH C
OIIACHBIMH OTXOJaMH;

- XpaHEHHE OTXOJI0B B METAJUIMYECKUX KOHTEHHEPAX.

TpeboBaHue K TPaHCIOPTUPOBKE OTXOJIOB U MPOBEJIEHHUE [TOTPY30-pa3rpy304HbIX paboT:

- TPOU3BOJUTH TPAHCHOPTHUPOBKY OTXOJOB B COOTBETCTBUHM C IPOLETYPHBIMU
JIOKyMEHTaMU;

- HE JOIMYCKaTh 3arpsi3HEHMs] OKPYXKAIOLIEH CpeAbl NMpU TPAHCIOPTUPOBKE OTXOIOB
IIPOU3BOJICTBA B MECTAX MX 3arpy3KH, IEPEBO3KHU, IIOTPY3KH U pa3rpy3KH;

- MEXaHU3HMPOBATh MOTPY3KY, TPAHCIOPTUPOBKY U pa3rpy3Ky OTXOJ0B;

- BeA Tapa JI0JDKHA ObITh TEPMETHYHO 3aKphITa, 03 1e(heKTOB, MPABUIBLHON (POPMBI;

- €eMKOCTH JOJDKHBI OBITh YCTAHOBJIEHBI IUIOTHO APYT K JIPYyry, 4TOOBl HAa HUX HE
OKa3bIBAJIOCh MEXaHUYECKOE BO3JICHCTBUE.

Mepsbl 110 TpeaynpexIeHUI0 U JIMKBUAALNWN YPE3BbIYANHBIX CUTyalUd MPUPOAHOTO U

TEXHOT€HHOI'O XapakTepa U UX MOCJIEICTBHM.

ABapuiiHOW CHTyalMeld MOXET CUMTAThCs pa3pylICHHE KOHTEMHEpa C OTXOJaMH M
NOMaJaHue 0TX0/1a B BO3AYLIHYIO cpeay. [Ipy MMKBUAAUKM JaHHBIX MOCJIEACTBUN HEOOXOIMMO
UCKJTIOUUThH IONAJaHNe MEJKUX YaCTHI[ B JAbIXaTeNIbHbIE MyTH HA KOXKY M CIU3HCThIe 00OJIOUYKU
yesoBeka. s 9TUX 1eielt Ha PeANPHUsITHN B 00s13aTeIbHOM HOpsiIKe MeeTcs crienoaexaa, C1U3
U 3amuTHble Ouku. COTpYIHUK(M) OTBETCTBEHHBIN(€) 3a JMKBUAALMIO aBapUUHOM CHUTyaluu
COOMPAIOT B HOBBIM TrepMETHUYHBIH KOHTEHHEpP OTXObI, IOCIIE YEro MepeMellaloT OTXOAbI U3
MOBPEKIACHHOIO KOHTEWHEpa B HOBbIA. HOBBIM KOHTEHMHEP IOMEMIAETCS B CIIELUAIBHO
OTBEJICHHOE MECTO Ul HaKOIIEHHs 0TX0/10B. K paboTaM 1o TUKBUIAIIMM aBapUHHBIX CUTyalui
JIOMyCKAIOTCA  JIMIA, MPOIIEAIINEe CIEeUUAIbHBIA HHCTPYKTaX 1O Oe30MacHbIM METoAaM
npousBojcTBa pabotr. Jluma, He 3aHATHIE pabOTON MO JMKBUIALMHM aBapUHHBIX CHUTYaIlHi,
YAQIAKTCS U3 ONTaCHOM 30HBI.



2. OBIIUE HNPAHIUIIBI KJACCHPUKAIIMMA OHACHOCTH OTXOJA IIO
BO3JIEUCTBHUIO HA OPT'AHU3M

B pamkax npoenenus HUP «Knaccudukarus neimm aOpa3uBHO-METAUTMYECKOW» B
KayeCTBE OCHOBHOI'O METOJAA MCIIOJIb3YyEMOIO JJI YCTAHOBJIEHMS Kjacca ONACHOCTU OTXO07a
IMPUMEHEH PacUYeTHBII METOJ], AITOPUTM KOTOPOTO BKIIFOYAET MOCJIE0BATEILHOE BHIIOIHEHNE 3
JTaIoB:

1. YcTaHOBIEHHE KOJUYECTBEHHOTO XWMHUYECKOTO M KOMIIOHEHTHOTO COCTAaBOB
0TX0/1a.

2. [Tocneayrouii aHaIM3 XUMUYECKUX COETMHEHUN U KOMIIOHEHTOB OTX0/1a B LIEJISAX
OIICHKU WX OMACHOCTH W TMPUHSATHE PEIICHUS O IEeNEeCOOOpPA3HOCTH KIACCHU(PUKAIMU JTaHHBIX
BEIIECTB B KAUE€CTBE OMACHBIX.

3. VYcraHoOBNIEHHE CTENEHH OMAcCHOCTH OTXO0Ja IIyTeM COIOCTaBJICHUS JaHHBIX
MOJTy4YEeHHBIX CyMMaIlMel KOTMYeCTBEHHBIX MOKa3aTeNeil OMacHBIX CBOMCTB OTX0/a C KPUTEPUIMU
KJIACCH(PUKAIIMU OIMACHOCTH OTXO0J0B (JINMUTHPYIOIIUE TIOKA3aTEIIN OIMMACHBIX BEIICCTB).

2.1. YcraHoBjieHHE KOJHMYECTBEHHOIr0 XHMHYECKOr0 H KOMIIOHEHTHOI0 COCTABOB
oTxoja.

Jlyis onipeienieHus] KOHIEHTPAIIUH XUMUYECKUX 3JIEMCHTOB/COSIMHCHUN B COJICPIKAHUS B
OTXOJaX OTHEIbHBIX KOMIIOHCHTOB, aKKpPEIUTOBAaHHOW J1abopaTopuell  BBITOIHSIIOTCS
KOJIMYECTBEHHBIC XUMHUYECKHE U MOP(OJIOTHICCKUE aHATN3bl COOTBETCTBEHHO. [Ipn Hamm4nu B
MPOTOKOJIE XMMHMYECKOTO aHall3a TPYII BEIIECTB, OOOOIICHHBIX OMpPENEICHHBIM KIACcCOM
XUMUYECKUX COCTMHEHUN MIECHTU(UKAIIMIO XUMUYECKUX COCIUHEHUN JAaHHBIX TPYMI MPOBOIST
UCXOAS U3 IPOMCXOXKICHUS U NPUHAICKHOCTH K ONPENCICHHOMY NIPOU3BOJACTBY WU
TEXHOJOTHYECKOMY TTPOIIECCY.

KoMNOHEHTHBINI  COCTaB  OTXOJIOB  OMNPENEISeTCs Ha OCHOBAHMM  IPOBEACHUS
MOP(OJIOTHUECKUX AaHAJIM30B, C IIEJIbI0 OIEHKH KOJMYECTBEHHOTO COJIEPKaHMS B OTXOJaX
OTJICTIbHBIX KOMIIOHEHTOB, 3HAYUTEIBHO OTJIMYAIOIIMXCS MEXAY COOOW MO MPOHCXOKIEHUIO,
XMMHYECKOMY COCTaBy M CBOMCTBaM. [Ipy 3TOM XMMHYECKHI COCTaB OTAEIbHBIX KOMIIOHEHTOB
YCTAHABJIMBAECTCS HAa OCHOBAaHUM CBEICHMH, COJEpKALIMXCA B CTaHAapTax, TEXHUYECKUX
YCJIOBUSX, TEXHOJIOTHYECKUX PETJIAMEHTAX, TPOCKTHOW IOKYMEHTAUH U JIp.

2.2. Tlocaenywuiuii aHAJIN3 KOMIIOHEHTOB 0TX0/1a B 1eJIsIX OLEHKH UX OMACHOCTH
U NPUHATHE PelIeHUs] 0 1eJIeCOOOPA3HOCTH KJIACCH(PUKAIUM JAHHBIX KOMIIOHEHTOB B
Ka4ecTBe ONMACHBIX.

B xauecTBe OnacHbIX CBOKMCTB OTXOJ0B PACCMOTPEHBI CIEAYIOLINE IOKA3ATENU:

- TEeMIIepaTypa BCIBIIIKA — caMas HHU3Kas TeMmmepaTrypa (C HOMpaBKOW Ha HOPMAaJbHOE
nmasnenne 101,3 x[la), mpu kKoTOpo#l Taphl KUIKOCTH BOCIUIAMEHSIIOTCS B PE3YJbTATE BO3ICHCTBUS
HMCTOYHHKA 3KUTAHUS B KOHKPETHBIX YCIIOBUSAX HCTBITAHUS; (B CIIydasX OTCYTCTBUS JaHHOTO ITOKa3aTeIIs
MPUMEHSICTCSl TIapaMeTp «TeMIlepaTrypa IUIaBIIEHUs», Kak 0Oojiee CTPOrMHd B KOHTEKCTE ONpE/eIICHUS
M0’KaPOOITACHBIX CBOMCTB OTXO0A);

- MOBPEXJ/ICHUE TJa3a — TOBPEXKJCHHE TKaHEH TIJa3a WM Ccephe3HOe (U3NIECKOe
VXYOIICHUE 3pPCHUS, HE SBIIONIEECS ITOJHOCTHI0 BOCCTAHABIMBAEMBIM M TIPOUCXOSIICE IIOCIE
BO3JICHCTBHUS BEILIECTBA UM CMECH Ha Iias;

- pasapaxkeHWe Tria3a — O3HAayaeT MW3MEHEHHMs] B TUla3e, SBIIAIONIUECS MOJHOCTHIO
BOCCTaHABIMBAEMbIMU U MPOUCXOSIINE [TOCIIE BO3ICUCTBUS BEILIECTBA UIIM CMECH Ha TJ1as3;

- pa3apakeHNe KOXKM — O3HayaeT MPUYMHEHHE OOpaTHUMOTO TMOBPEXKICHUS KOXKE,
MPOUCXOJISIIEE TTOCIIE BO3/ICUCTBUS BEIECTBA UJIN CMECH;

- acnipanus - MTPOHUKHOBEHUE JKUJIKOIO WM TBEPAOTrO0 XMMHUYECKOTO BEIIECTBA B
Tpaxer U HUKHUE IbIXaTeNIbHbIE IYTU HEITOCPEACTBEHHO YE€PE3 POTOBYIO MJIM HOCOBYIO IIOJIOCTh
7100 KOCBEHHBIM ITyTEM — Yepe3 PBOTY;



- oCTpasA TOKCUYHOCTL — CCPBC3HLIC BPCAHBIC TIOCICACTBUA [JIA 3J0POBbA
(HampuMep, CMEPTHOCTH), BO3HHMKAIOIIMMH TOCIE OJHOKPATHOTO WM KPAaTKOCPOYHOTO
HepOPATBHOTO, AEPMAIBHOTO MM MHTAISIIMOHHOTO BO3/ICHCTBUS BEIIECTBA WIIM CMECH.

- KaHIIEPOT€HHOCTh — 03HaYaeT WHANIMPOBAHHE pPaKa WIN YCKOPEHHE €r0 pa3BUTHS,
IIPOUCXOAIIIEE [T0CTIE BO3ACHCTBUS BELIECTBA WIIN CMECH;

— pa3begaHne KOKu (HEKpO3) — O3HAYaeT HaHECEHHE HEOOPaTHMOTO MOBPEXKICHUS
KO’KE, @ IMEHHO BHJIUMBIA HEKPO3 OT SIMHUIEPMHUCA JO COOCTBEHHO KOXKH, IIPOUCXOISIIHI 1ToCie
BOSHGﬁCTBHH BCIICCTBA NI CMECHU,

- PENpONYKTUBHAS TOKCHYHOCTh — O3HAYaeT OTPHIIATENIbHOE BO3JCHCTBUE HAa
HOJIOBYIO (DYHKIHIO U IUIOIOBHUTOCTB B3POCIBIX MY>KYHMH M JKEHILIUH, a TAKKE Pa3BUBAIOLIYIOCS
TOKCHYHOCTh Y TIOTOMCTBA, IPOUCXOISIINE TIOCIIE BO3ACUCTBHUS BEIIECTBA UIIA CMECH;

- MyTalusa—  HACJICACTBCHHBIC TI'CHCTUYCCKUC H3MCHCHUA, KOTOPBIC  MOI'yT
HPOSIBIATHECA Ha (DEHOTHIIMYECKOM YpPOBHE, TaK M K OCHOBHBIM Moaudukaunusm JIHK, xorma
TaKOBBbIC SABJIAIOTCSA U3BECCTHBIMU (BKJIIO‘-IaSI, HAIpuMEp, KOHKPETHBIC U3MCHCHUSA 0a30BBIX map u
XPOMOCOMHBIE TPAHCIIOKAIINN);

- pecnupaTropHasi CEHCHOMIM3alUs — O3HAYaeT MOBBIMICHHYIO YYBCTBHTEIBLHOCTD
JIBIXaTENbHBIX MYTEH, IPOUCXOIAIIYIO MOCIIE BABIXaHUS BEIIECTBA MU CMECH;

- KOKHasi CeHCHOMIM3ALNK— O3HAYaeT alNIEPTUYeCKyI0 PEaKIUIO, IPOUCXOISILYI0
II0CJIe KOHTAKTa KOXKH C BELIECTBOM HMJIM CMECHIO.

2.2.1. TloBpexaeHnue riasza

Cepbe3Hoe MOBpPEKACHUE a3 SBIAETCS PE3yJNbTaTOM MOBPEXKACHUS TKAHEH riaza Wiu
cepbe3Hoe (PM3MUECKOe YXY/IIICHHE 3pEHUs, HACTYIUBIIECE B PE3yJIbTaTe KOHTAKTA HCITBITYEMOTO
BCIIECTBA C BHEIIHEH TIOBEPXHOCTHIO TIJ1a3a, KOTOPOE HE SBISICTCS  IOJHOCTHIO
BOCCTAaHaBJIMBAaEMBIM B TeueHHe 21 THA mocie BO3ACHCTBHSL.

HpI/I OHpeIleJ'IeHI/II/I IIOTCHIIMAJIa XUMHUYCCKHUX BCIICCTB HJIA CepI)GSHOFO HOBpe)KI[eHI/ISI NN
pa3apakeHus Tia3za clelyeT y4ecTh HECKOJbKO (hakTopoB. B kadecTBe mepBoro mara clieayer
HpOBCCTI/I AHaJIN3 HAKOIIJICHHOTO OIIbITa BOSI[CI\/’ICTBI/IH Ha J'IIOI[Gﬁ 1 XHUBOTHBIX, HOCKOJ’II)Ky OH
obecrnieunBaeT WH(OPMAIINIO, HEMOCPEACTBEHHO OTHOCSIIYIOCS K BO3JICHCTBHIO Ha ria3a.

Cormacio CI'C, nns BemecTB, HWMEIOIMMUX TOTEHIMAT HAHECEHHUS CEePhE3HOTO
MOBPEXACHUS Tla3aM, MPUHATA €AMHAsl COTJIACOBAaHHAS KAaTEeTOpHUsl OMAcCHOCTH, BKIIIOYAOIIAS
CIICTYFOIIINE KPUTEPHH:

— TMOpaXKEHUE POTOBHIIBI, PATy’KHONH OOOJIOYKM WU KOHBIOHKTHUBBI, KOTOpBIE, Kak
OXHNaacTcs, HE ABIAIOTCSA BOCCTAHOBUMBIMHU HJIM HE ITIOJTHOCTBIO BOCCTAHABJIMBAIOTCSIA B TCUCHUEC
00BIYHOTO Tepro/1a HAOIIOIEHUS TTPOIOKUTEIBHOCTHIO B 21 IEeHb.

2.2.2. Paszapaxenme riaza

PasgpakeHne T171a3 SBISETCS PE3yJabTATOM HM3MEHEHHS, IMPOUCIIEANIETO C TJIa30M,
HACTYTHBILIETO B Pe3yJIbTAaTe KOHTAKTa UCTIBITYEMOTO BEIIECTBA C BHEIIIHEH TOBEPXHOCTHIO 11334,
KOTOpOE HE SIBIISIETCS TOJTHOCTHIO BOCCTAHABIMBAEMBIM B TeueHHE | JHS MOCIE BO3ACHCTBHS.
BosneiicTBre yacTUIl ¥ MBUTK NIPH TIOTIAJIaHUH B IJ1a3a BCIICACTBUE aOpa3HBHBIX CBOMCTB BCeraa
BBI3BIBACT MEXAHMUECKOE pa3pakeHue Ii1a3, HCXO/M U3 YEero MPH KIacCU(PHUKAIMK BO3ICHCTBUS
«pasfpakeHUE TJIa3» CIEAyeT pacCMaTpUBaTh pPa3IpaKeHHe, OOYCIIOBICHHOEC XUMHUYCCKUMHU
dakTopamu.

Paznpaxxuresp rj1a3 KaTeropuu MpeiCTaBIsIeT CO00 BEIIECTBO, BHI3BIBAOIICE:

— TOMYTHEHHE POTOBHUIIBI, HPHUT, MOKPACHCHHE KOHBIOHKTHBBI, OTEK KOHBIOHKTHBBI
(XemM03) ToCJI€ KOTOPOTO TMPOUCXOAMT IOJHOE BOCCTAHOBJICHHE B TEUCHMHM | JHSA TMOCIe
BO3JICHCTBHS.

B yenom, nooxoo k xnaccugurayuu omxooa 6 kawecmee pazopaxcaouje2o Uil cepbesHo
nogpedxcoarweo 21asa, Ko20a UMermcs OanHble N0 KOMHOHEHMAM, HO He 0 OMX00e 8 YeloM,
OCHOBAH HA Meopuu a0OUMUBHOCU, COCIOAWEN 68 MOM, YMO KANCObLl PAzbedaiouiul uiu
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DA30PAACAIOWULL KOMIOHEHN 0MX00d 8HOCUM 8KILA0 8 00WUe Pa30paxcarouiue uiu pasvedaouue
CBOUCMEA cMeCU 8 NPONOPULUL K €20 CUle U KOHUEHMPAUUU.

2.2.3. Acnupauus

Tokcuueckoe Bo3neiicTBUE NPU acCHHMpalUU MOXET BO3HUKHYTh HPU NPOHHKHOBEHUH
KHUJIKOH WM TBEPJAOW XMMHYECKOW NPOAYKIUH B TPaxel0 M HWKHUE [bIXaTeJbHBIC IyTH
HETIOCPECTBEHHO 4Yepe3 pOTOBYI0 WM HOCOBYIO IOJOCTh B MOMEHT BJIBIXaHHUS, KOrja
BJIBIXa€MBIA MaTepHall HAXOIUTCS B TOPTAHHO-TIIOTOYHON OO0JIACTH, WM KOCBEHHBIM IyTEM —
4yepe3 pBOTy. TOKCHMUYECKOe BO3JCHCTBHE IPH aCIHUPAalUU TPHUBOAUT K TKEIBIM OCTPBIM
MOCJEICTBHSIM, TAKMM KaK XMUMHUYECKasi THEBMOHUS, TIOBPEXKICHUE JIETOYHON TKaHU Pa3InYHON
CTEICHHU TSDKECTH MM CMEPTh B PEe3YJIbTaTe acIUpPaLH.

2.2.4. PazapakeHue KOKHU

Pazgpakenne KoM — O3HA4YaeT NPUYMHEHHUE OOpPaTHMOr0 TOBPEXKICHUS KOXKeE,
MIPOUCXOJISIIEE MOCIe BO3ICHCTBUS BEIIeCTBAa UM CMecH. BoccTaHOBIeHHE MOBPEKICHUN KOXKU
SBJISICTCSl TJIABHBIM KPUTEPUEM, KOTOPOE CJIENYyeT YYHUTHIBAaTh IIPH OIIEHKE IOCIIEICTBUM
paznpaxenus. CornacHo equHoi kateropuu pazapaxenus CI'C noa pa3zapakaroniym BelecTBOM
cJeyeT MOHUMATh BEIECTBA, BHI3BIBAIOIIINE:

1) spuremy/ctpyn unu otek uepe3 24, 48 u 72 yaca mocie BO3ACHCTBHS M B cllydae
3aMeJICHHOW PeaKkiMy MOCJIeI0BATEeIbHO B TEUCHHUE 3 THEH MOCciie Hayala KOKHOU peakinu;

2) BOcCHalieHUE, COXpaHsoIIieecs OObIYHO MPOJOKUTENBFHOCTBIO B 14 aHEl, 0coOeHHO
MpUHUMAs BO BHUMAaHHE QJIONEIUI0 (OrpaHUYCeHHAs IUJIOMIA/b), THIIEPKEPATO3, TUIIEPILIA3UI0 U
HIeNyIIeHuUE;

3) B HEKOTOPBIX CITy4asix, KOrJa CyIIECTBYIOT SIBHBIC PA3IU4Msl B PEAKIIMKU OpraHu3Ma, Ipu
CaMBbIX OTPeENICHHBIX MMOJIOKUTETbHBIX MOCIEACTBUIX, CBSI3aHHBIX C XUMUUYECKUM BO3/ICHCTBUEM
Ha OJIMH OPTaHMU3M, OJIHAKO MEHBIIIE, YEM B IPUBEJCHHBIX BBIIIE KPUTEPHSIX.

2.2.5. Pa3zbenanue Koxku (HEKPO3 KOMKHU)

Pa3zbenanue koxu — mpuUUHEHNE HEOOPATUMOTO MMOBPEKICHUS KOXKE; @ UMEHHO BUIUMBIi
HEKPO3 Yepes MUJICPMHC B COOCTBEHHO KOXKY B Pe3yJIbTaTe BO3JACHCTBHS UCTIBITYEMOTO BEIECTBA
B TeueHue He Oonee 4 yacoB. Peakiuus pa3benaHus NpOSBISETCS B BHUJAE 53B, KPOBOTEUCHHUS,
KPOBABBIX CTPYIHEB M, K KOHITY TIepHOa HaOMroAeHNs B 14 mHEl, 00ecIiBeUnBaHUsI, BEHI3BAHHOTO
noOJeTHeHHeM KOXH, [IeJIbIMUA y4acTKaMU ajoNelny U mpaMaMu. JlJis OIeHKH TOBPEXKIACHUM,
BBI3BIBAIOIIMX COMHEHUS, CJEIyeT TPOBOAWTH WCCICAOBAHHS HAa THCTONATOJIOTHIO.
COOTBETCTBEHHO, PAa3bENAIONIUM SIBIISIETCS HCHBITYEMBIH MaTepHall, KOTOPhIM MNPUBOIUT K
pa3pymeHUI0 KOXKHON TKaHW, a8 UMEHHO K BHJIMMOMY HEKPO3y Yepe3 SMUJACPMUC B COOCTBEHHO
KOXY.

B yenom, nooxod k kiaccugukayuu omxooa 8 Kauwecmee pazopaxcaroujeco Ul
Pasveoarue2o Koxcy npu Hatuduy OGHHbIX 0 KOMNOHEHMAx, HO He 0 OmX00e 8 YelloM, OCHOBAH
Ha meopuu AOOUMUBHOCMU, COCMOAWeU 6 MOM, YUMo Kaxicobll _pazbedarouutl Uiy
Pa30paANCAOUWULL _KOMNOHEHM _Cnocobcmeyem _00wWuM _pasopaicarouum Uil _pazbeoarouum
CBOUCMBAM CMECU NPONOPUUOHANLHO €20 0CUCMEEeHHOCIU U KOHYCHMPAYUL.

2.2.6. OcTpasi TOKCHYHOCTh

OcTpasti TOKCHYHOCTb COOTHOCHUTCSI C TE€MH BpPEIHBIMU MOCIEICTBUSIMHU, KOTOpBIE
BO3HHMKAIOT TIOCJIE TTOMAaHus IEPOPATLHBIM ITyTEM WJTU Yepe3 KOXKY OJHOM JT03bI BEUIECTBA UIN
HECKOJIbKHMX 7103 B T€YEHHUE 24 4acOB WU MyTEM MX BJIbIXaHUS B TEUEHHE 4 4aCOB.

XWMHYECKHUE BEIIeCTBA MOTYT OBITh OTHECEHBI K OJHOM U3 YETHIPEX KJIACCOB TOKCHYHOCTH
Ha OCHOBE OCTPOM TOKCHMYHOCTH, BBI3BAHHOW MEPOPAIbHBIM, KOKHBIM WM WHTAIAIIMOHHBIM
BO3JICUCTBUEM, B COOTBETCTBUH C YHCIICHHBIMUA KPUTEPUSIMH, BEIPAKEHHBIMU (TTPUOIM3UTEITHHO)
B nokazatessix JIJI50 (mepopanbHoe, koxHOe Bo3zaeictBue) wiu JIKS0 (npixanwe), kak 3To
[I0Ka3aHo HIDKe B Tabiuie 1.

11



Taoauna 1 - Kinaccbl omacHOCTH OCTPOIi TOKCMYHOCTH U (MPUOJIM3UTEIbHbIE) 3HAYEHUSI
JIJI50/JIKS0, onpeneJisironiue cOOTBETCTBYIOIINE KJIACCHI

I1yTh NOCTYIUIEHUS B OPTaHU3M Knacce 1 Knacc2 | Knace 3 Knacc 4

[epopanbHoe Bo3aeWcTBHE (MI/KT Beca Tela) 5 50 300 2000

KoskHoe Bo3zelicTBue (MI/KI Beca Tena) 50 200 1000 2000

Ta3p! (My1H.—1/06BeM)! 0,5 2,0 10 20

apsl (mr/m) 123 0,5 2,0 10 20

ITbu1b 1 Tyman (Mr/m)'# 0,05 0,5 1,0 5
I/IH,HI/IBI/I,HyaJ'IBHy}O OLICHKY OCTpOfI TOKCHYHOCTHU Kaxxaoro XUMHNYCCKOI'O

AIIEMEHTA/COCIMHEHU COCTABISIONIMX KOMIIOHEHTHBIH COCTaB OTXOJOB YCTaHABIMBAJIU B
COOTBETCTBUM C OCHOBHBIMHU MOJIOKEeHUAMU U KpuTepusimu CI'C, cornmacHo KOTOpoil, 0nacHOCTb
Ka)KJ0r0 OTAEIBHOTO COEIMHEHUS JT0JIKHA ObITh pacCUMTaHa HA OCHOBAHUU €r0 KOHILIEHTpAlLWH,
JIOCTaTOYHOM [JIsl OKa3aHUs CYIIECTBEHHOW CTENEHUW BO3JCHCTBUS Ha 3J0pPOBbE JIIOJACH,
BBI3BAHHOM IE€POPAJIbHBIM, KOKHBIM WJIM MHIALILHMOHHBIM BO3JCHCTBUEM, B COOTBETCTBHM C
YUCJIICHHBIMA KPUTEPHUSIMH, BBIPAXKEHHBIMH (MTPUOIM3UTENBHO) B moka3aressax JIJI50 wmm JIKS0.
B ciyuae oTCyTCTBHSI CBEIEHUI O BOBMOXKHOM ONMACHOCTHU 3JIEMEHTA/COSTMHEHHS B TIOJTYYCHHOM
KOHIEHTPAILlUU CMECH, C IEJIbI0 YCTAHOBIICHUSI BO3MOXKHOCTH KiIacCU(UKAIIMKM OMAaCHOCTH ITHX
CoeIMHEHMIT HEOOXOAMMO HCIOIb30BATh HPUHIIUIEI MHTEPIOISIME®,

[Ipu onpeneneHnH 3HAYMMOCTH ITyTH MOCTYIUIEHHUS BEIIECTBA B OPraHU3M YUUTBIBAOTCS
(U3MKO-XMMHUYECKHE CBOMCTBAa BEIIECTBA, ONpeAeNsdIIne Haubosiee BO3MOXKHBIM U
MaJIOBEPOSATHBINA MEXaHU3M IOCTYIUICHHUS.

B npouecce npuHATHSA PELIEHUM O BO3MOXHOCTH IIPOSIBICHHMS OCTPOM TOKCHYHOCTH
COEIMHEHUI KOMIIOHEHTa OTXOJa JJI YEJOBEKa, YUYUTHIBAETCS, YTO MPOSIBJICHUE TOKCUYECKOIO
apdexTa onpenenseTcs «I030i» — KOJIMYECTBOM BEIIECTBA Ha €IWHUILy MAacChl Teia (MI/KT)
uccinenyemoro oowekrta. IloreHumanbHas go3a  (HOCTymjieHHe 3a pabouyyl0 CMEHY)
PacCYUTBIBAETCS C UCIIOJIb30BAHUEM CIIEIYIOIIEr0 CTAHIaPTHOTO YPAaBHEHHUS:

DR pot=CxCR (1)

rae,

DR pot - BenMuMHA MOTEHIIMAIBLHOM 103bl WM MOCTYIUIEHUSI B TEUEHUU pabodeil CMEHBI,
MI/CMEHY;

C - KOHIIEHTpAaIUs BEIIECTBA B UCCIIETyEeMOU cpejie, MI/KT, Mr/M>, MI/TI;

CR - ckopocTh (BelTMYMHA) KOHTAaKTa (IOCTYIUIEHHs) C HCCIeLyeMoil cpenoit, M>/cMeny,
r/CMeHy, JI/CMEHY.

@akTophl, XapaKTEPU3YIOLIME BEIMYMHY KOHTAaKTa TOKCHYECKHX BEIIECTB, JOJIKHBI
MPUHUMATBCS HWCXONS W3 YCPEOHEHHBIX TIOKa3zaTenel: Macca Tena — 70 Kr, KOJIHYECTBO
BJILIXaEMOT'0 BO3yXa 3a pabouyto cMeHy - 10 M°, mromans yuactka koxu - 1800 cM? 1 ap.

! TloporoBrle 3Ha4eHMs 171 BIABIXAHHUS, IPUBEJCHHBIE B TAOJIMIIE, OCHOBAHBI HA DKCIIEPUMEHTAILHOM 4-4acOBOM
Bo3eiicTBIH. [IpeoOpazoBaHre MMEIOIINXCS AAHHBIX 110 TOKCHYHOCTH JJISI BJBIXAHMS, TTOJyYEHHBIX B pe3yJbTaTe
YacOBOT'O BO3JICHCTBUS, CIIEAYET MPOU3BOIUTH IyTEM JieNIeHUsT Ha KOA(GGUITMEHT 2 JUIsl Ta30B U NMapoB U 4 IS TBLUTH
Y TyMaHa;

2 KOHIIEHTpaIHUs HACHINIEHHBIX TTAPOB MOYXKET OBITH HCTIONb30BAHA B KAYECTBE JOOIHUTENIBHOTO JJIEMEHTA B
HEKOTOPBIX PETYJIUPYIOMNX CUCTEMaX I 00ecTiedeHnsT 0CO00M 3aIUTHI 3T0POBBS M OE30IMaCHOCTH.

3 Jly1sl HEKOTOPBIX XMMHYECKHX BEMIECTB aTMOCHEPOH 1T HCTIBITAHK# OYIyT SBIATHCS HE IPOCTO TAPHI, & CMECH
KUIKOH 1 ra3000pa3zHoit daz. Jlys Ipyrux XUMUYECKUX BEUIECTB UCIIOJIb3yeMast [JIsl UCTIBITaHus aTMoc(epa MOKeT
COCTOSITB 3 I1apa, OJIM3KOro K ra3oo0pasHoii (aze. B 3THX mocnequx cirydasx KiacCHu(UKaIUIO cIeyeT
OCHOBBIBaTh Ha eAMHHUIAX MJIH.—1 /00BeM ciienyrommm obpazom: kateropus 1 (100 mun.—1/00bem), Kateropus 2
(500 mitH.—1/00BEM), Kateropus 3 (2500 mun.—1/00beM), kateropus 4 (5000 miH.—1/00BEM).

4 Cnenyer paccMOTpETh MOKA3aTeNH JUIS TIBUIM U TyMaHa, OTHOCSIIUXCS K 00Pa30BaHHI0, COXPAHEHHIO YPOBHS U
M3MEPEHUIO KOHLIEHTPALMH IIBUIM M TyMaHa BO BJIbIXaeMOi (opme.

5 VHTepmoysiMu — 3TO MPOLECC PaclpOCTPAaHEHHsI BBIBOJOB (CY)XKICHWH, 3aKIIOYCHUH), IMOJY4YEHHBIX IS
OIIPEZIETICHHBIX OOBEKTOB B OTPECICHHBIX YCIOBHSAX, 3aKIIOYAIOMICHCS B TOM, YTOOBI HA OCHOBE M3BECTHBIX JaHHBIX
B Y3KOM MHTEpBaJIC 3HAYCHUH MOITyYUTh HCKOMbIEC 3aBHCUMOCTH
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[Ipu pacyere mOTEHIMANBHBIX 103 MPH OOpAILIEHUH C MBLUIBI0 a0pa3uBHO-METANINYECKOM
ClIelyeT OpHUEHTHpPOBATbCA Ha OIEHKY pa3syMHOro (00OOCHOBAaHHOTO) MAaKCHMAaJIbHOTO
BO3/IeiicTBUS. B KauecTBe HauBBICIIEH Mepbl KOHLIEHTPAIMH BEIIECTBA B TOUKE BO3JCHCTBUS MpU
VHTAJISIMOHHOM, TIEPOPATbHOM M KOXKHOM MOCTYIUIEHHH® cleyeT NPHHMMATh HOPMATHBBI
I[TIKmp p3. Ilpu mpoBemaeHHH NOTPY30YHO-PA3rPYy30YHBIX pabOT B BO3IyX pabodeld 30HBI
MOCTYNAIOT BEIIECTBA UMEIOIIHE MTOJIMKOMIIOHCHTHBIN COCTaB Jj1sl OOJIBITMHCTBA U3 KOTOPHIX HET
[TAKw™p p3. Ucxoas U3 yero mnpu pacuere 103, MOCTYHAIOUIMX BOBpeMs 0OpallleHus ¢ OTXOJaMu
MPHUHSIT HAWBBICIIUN MTOKA3aTelh KOHIICHTPAIIMH T10 TIBLTH M a3P030JIsM B BO3yXe paboueii 30HbI
10 mr/m® 7. Pacuer nosty4eHHO# 1035l IIPH MHTATAIHMOHHOM My TH OCTYIJIEHUS] pACCUMTAHHBIH 110
dopmyie 1 cocraBiser:

DR pot@nransm = 10 mr/m3 x 10 m3/cmeny= 100 mr/cmeny

HHousuoyanvras pacuemnasn 6eiudura 003vl 6 eOUHUY)Y 8peMeHU (OMOeIbHO 018 KAHCO020
XUMUYECKO20 Beuecmed, COO0epHCauie2ocss 8 0mxooe Ucxoos U3z ee NPoYeHMHO20 COOepPHCaAHUsL 8
100 me nvinu) nonyuewHas npu npoeedeHuU onepayull ¢ Omxo0amu, CpaAGHUBAEMCS C
nokasamesnem, Xapakxmepusylouwum ocmpylo moKCUYHOCMb O0anHo20 eewjecmea (LD50 — npu
nepopanvrom nocmynienuu /LK50 - npu uneanayuoHHom nocmynjienuu) npuseoenHyo K momy
Jrce nepuody 8peMeHU, NpesvbluleHue KOmopo20 C8UOemenbCmeyem o OCMpOU MOKCUYHOCHU
0aHHO020 KOMNOHEHMA OMX0008.

{ DRyot = LDsy -~ KOMIOHEHT O0TX0/|a KJIaCCUPULIUPYETCA TOKCUYHBIM;
DR,,t < LDsy -~ KOMIIOHEHT OTX0/ia KJIaCCUPULUPYETCA HETOKCUYHBIM.

2.2.7. PenpoayKTHUBHasi TOKCHYHOCTh

PenpoaykTuBHasE TOKCHMYHOCTh BKJIIOYAE€T OTPULIATENIBHOE BO3JEHCTBHE HA IOJOBYIO
(GYHKIHIO M TUIOAOBUTOCTH B3POCIHBIX MYKYMH UM OJKEHIIWH, a TaKKe pa3BUBAIOMIYIOCS
TOKCHUYHOCTh y moToMcTBa. B cucreme kmaccudukamuu CI'C pernpoayKTUBHAs TOKCHUYHOCTb
MIOJIPA3JIENISICTCs Ha JIBE OCHOBHBIE KATETOPHH:

—  OTpHIATENbHOE BO3IEHCTBIE HA PENPOLYKTHBHYIO CIIOCOOHOCTh UM MOTEHIUAN';

—  OTpHIATENbHOE BO3IEHCTBUE HA Pa3BUTHE HOTOMCTBA’.

Jia neneit knaccudukanuy pemnpoayKTUBHOM TOKCMYHOCTH XMMHMUYECKHE BEIIECTBA
pacripe/iesieHbl Ha JiBa Kiacca (Tabmuia 2).

® Ipu pacuere 103 32 OCHOBHOM CIIOCOG TOCTYIUIEHHUS B3STh MHTAAIMOHHBIA U IEPOPAIIBHBIN, KAK C TOUKH 3PEHHUSI
HanOoJiee BEPOSATHOIO MyTH MOCTYIUICHUS (IIPH BIBIXAHHUHU IBLUIH C BO3MYyXOM), TaK U C COOOpaKeHHH OOJIbIICH
OIMaCHOCTH BBHUY 00TaJaHNUs MEHBIINMH MOPOTOBBIMU KOHIIEHTparmsMu JIJI50.

7 B mporecce 0OpameHys ¢ 0TX0J0M HEOOX0IMMO 00€CIIEYNTh Ha pad0vMX MECTaX KOHIEHTPAIMIO LI He ojee
10 mr/v3.

8 Peub muer o JOOOM BO3JEHCTBUM XMMHUYECKMX BEIIECTB, KOTOPOE MOMET OKa3blBaTh BO3JICHCTBUE Ha
PENpOLYyKTUBHYIO CIOCOOHOCTh WJIM MOTEHIMAJ. DTO MOXET BKJIIOYaTh, HO HE OTPaHUYMBATHCS M3MEHEHUSIMH B
JKEHCKOM M MYXKCKOH PENpogyKTUBHOW CHCTEME, OTpULATEIbHOE BO3IACHCTBHE Ha HAyallo Ipoliecca MOJIOBOTO
CO3pEBaHMs, IPOU3BOACTBO M IEPEHOC TIOJIOBBIX KJIETOK, HOPMAalbHOE TEUEHHE PENPOJYKTUBHOIO LHUKIA,
CEKCyalbHOE TOBEACHHE, (PePTHIEHOCT, POJBI, NMPEKICBPEMEHHOE DPEIMPOAYKTHBHOE CTAPEHHWE WM W3MEHEHUS
IpyTUX (QYHKIUH, KOTOPBIE 3aBUCAT OT LEIOCTHOCTH PENPOTYKTHBHBIX cucTeM. OTpHIaTelbHOE BO3ACHCTBHE Ha
JAKTAMI0 WM 9epe3 ATOT IPOILEecC TaKKe BKIOYEHBI B PENPOAYKTUBHYIO TOKCHYHOCTH, OJHAKO JUIA IEeH
KJIaccu(UKaINH TaKOe BO3ICHCTBHE PACCMATPHBAETCS OTAEIHHO.

° B IIMPOKOM CMBICIIE BO3ICHCTBYIONIAS Ha IIPOIECC PA3BUTHS TOKCHYHOCTE BKIIOYAET JTIO60E BO3IEHCTBHE, KOTOPOE
BIHMSET Ha HOPMAaNbHOE pPa3BUTHE OOECIEUYeHMS NPEeRyNpeXKICHHS 00 OIMacHOCTH AN OSpEeMEHHBIX JKCHIIUH U
MYXYUH W OKEHIIWH, OOJIQJaIoIMX pPEeNpOIyKTUBHOM crocoOHOCThIO. [lo3TOMy B mparMaTHYeCKHX LEeJsiX
KJIacCHU(MKAMM TOKCHYHOCTh, BO3/EHCTBYIOIIAs Ha Pa3BUTHE, OOBIYHO O3HAYaeT OTPHIATEIHHOE BO3AEHCTBHE,
MpOUCIIE/IIee B IEpHoa OEPEMEHHOCTH WM B pe3yibTaTe BO3AEHCTBUS Ha pojureneil. Takue mociae cTBUsl MOTYT
NPOSIBISITECSL B JIIO00OH MOMEHT Ha TPOTSHKEHUHM JKU3HM opraHu3ma. OCHOBHBIE NPOSIBICHHS TOKCHYHOCTH,
BO3JICHCTBYIOIIEH Ha IPOLIECC pa3BUTHS, BKIIOYAIOT: a) CMEPTh Pa3BUBAIOLIETOCS OpraHu3Ma, b) CTPYKTypHYIO
AQHOMAJIBHOCTb, C) M3MEHEeHHe pocTa M d) (QyHKIMOHANBHBIE MMOPOKU.ILIOAA KakK 0, TaK W IIOCIE POXICHUS, U
BO3HHKIIIEE B pe3yNbTaTe BO3ACHCTBHS Ha JIFOOOTO M3 POAMTENICH 10 3a4aTHs, WM BO3JEHCTBHE Pa3BHBAIOLIETOCS
MIOTOMCTBA B IIEPHOJ BHYTPHYTPOOHOTO Pa3BUTHS HIIH ITOCTIE POXKICHIS O HACTYIICHHUS MOJIOBOH 3PEIIOCTH.
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Taﬁ.lmua 2 — Kiaccbl 0IacHOCTH PECNPOAYKTUBHBIX TOKCUKAHTOB

Knacc 1 TokcukaHTBI, B OTHOIIEHMH KOTOPBIX M3BECTHO WJIM IIpeArojaraeTcs BO3JeicTBUE Ha
PENPOAYKTUBHYIO (DYHKIIMIO YeJIOBEKa:

OTOT Kiacc BKIIOYAET BEIIECTBA, B OTHOLICHWH KOTOPBIX M3BECTHO, YTO OHM OKAa3bIBAIOT
OTpHIATEIbHOE BO3JCHCTBHIE HA PENPOLYKTHBHYIO CIIOCOOHOCTD MM MOTEHIMAT MM Ha Pa3BUTHE
JMIOel WM B OTHOIICHWM KOTOPBIX HMMEIOTCS MOATBEPXKICHUS, IIOJNyUCHHBIC B PE3YJIbTATE
HCCIIEJOBAaHNI Ha )KUBOTHBIX, BO3MOXKHO, JOIIOJHEHHBIE IpyTroi HH(OpMaIeH, NaloIIie CEpPbe3HbIC
OCHOBaHHMS II0OJIaraTh, YTO 3TO BELIECTBO 00NagaeT BO3MOXKHOCTBIO HAPYIIATh PEHPOIYKTHBHYIO
(YHKITHIO YeJTOBEKa.

Knacc 2 ToKcHKaHT, OKa3bIBAIOIIMI NPEAIIoIaraeMoe BO3ICHCTBHE HA PENPOAYKTUBHYIO (DYHKIHIO M
pa3BUTHE YeJIOBEKa:

OTOT KJIacc BKJIIOYAET BELIECTBA, B OTHOLICHUM KOTOPBIX UMEIOTCA HEKOTOpBIE JOKa3aTeNbCTBa,
MIOJTy4eHHBIE OT HaOJIOEHHS HaJ JIIOABMH WM DKCIIEPUMEHTOB HaJl KUBOTHBIMU M, BO3MOJXKHO,
JIOIIOJIHEHHBIE IPYrod nHdopMauuei o BpeHOM BO3AEHCTBUH Ha PEHPOIYKTHBHYIO CIIOCOOHOCTH
WK MOTCHIHAJI WM HAa Pa3sBUTUEC, IPU OTCYTCTBUU APYTOro TOKCHICCKOTO BO3JI€IZCTBPIH, nin €ClIn
Takoe BO3/CHCTBHE IMPOUCXOAUT MApaUICNbHO C JPYTUM TOKCHYECKMM BO3JCHCTBHEM, TO
OTpHIIATEIFHOE BO3ACHCTBHE Ha PEMPONYKTHUBHYIO (DYHKIHIO PacCMaTpUBACTCA HE B KadeCTBE
BTOPUYHOTO HEKOHKPETHOTO TIOCHEJICTBUS JIPyrOro TOKCHYECKOTO BO3JICHCTBHA UM KOTJa
CBUJICTENBCTBO HE SBICTCS IOCTATOYHO YOEAWTENBbHBIM, AL TOTO YTOOBI OTHOCHTH JAHHOE
BEIECTBO K |-My Kiacey.

B coomeemcmsuu ¢ Knaccuguxamopom omxoda, komnoweHm omxooda modicem Obimb
Kaaccupuyuposan 6 xawecmee penpooyKmueHo2o mokcukawma I-eo knacca onachocmu, npu
coomeemcmeuy  UIU NPeblUeHUU €20 KOHYEHMpPAayuu Hnopoco8o20 3HAYUEHUs/NPedelbHO20
3Hauenus xonyenmpayuu 6 0,5%, Komnowenm omxo0a OMHOCUMBCA K PenpooyKMUGHOMY
MOKCUKAHmMYy 2-20 K1Acca ONACHOCMU NPU COOMEEMC MUY Ul NPeblleHUY e20 KOHYEeHMpayuu
NOP0O206020 3HAYEHUA/NPEOeNIbHO20 3HAYeHUs KOHYeHmpayuu 8 5%.

2.2.8. KaHueporeHHoCThb

TepMI/IH KaHIECPOTCH O3HAYACT XUMHUYCCKOC BCUICCTBO UM CMECH XMMHNYCCKUX BCUICCTB,
KOTOpBIE BBI3BIBAIOT PpPaK WIM NPUBOAAT K TIOBBIIIEHUIO €ro pacnpOCTPAaHEHHOCTH.
Knaccugukanus XMMHUYECKOro BeIIECTBA KaK IMPEICTaBISIONIEr0 KAaHIIEPOT€HHYI0 ONAacHOCTh
OCHOBaHO Ha TMPHUCYIIMX 3TOMY BEIIECTBY CBOWMCTBaX pa3BUTUSA JOOPOKAYECTBEHHBIX U
3JIOKQYE€CTBEHHBIX OITYXOJICH.

[IpucBoeHne KaTeropuu KaHIEPOreHa MPEACTaBIsAeT cO00M OJHOATANHBIA, OCHOBAHHBIN
Ha KpUTCPUAX HPOLECC, KOTOpBIfI mnpeanojgaract MCroJb30BAaHUC B3aUMOCBSA3aHHBIX MCTOAUWK:
OLIEHKY BECOMOCTHU CBHJIETEILCTB U PACCMOTPEHHUE BCEl IPyroil COOTBETCTBYOIIEH HH(pOopMalun
AJI1 TOMCHICHUA COOTBCTCTBYIOIICTO XUMHUYCCKOr0 BCHICCTBA, IMMOTCHIHWAJIBHO IMPUBOJAAIICTO K
BO3HHKHOBEHUIO paka y JII0/Ied, B COOTBETCTBYIOIYIO KaTErOPHIO OMacHOCTH (Tabsuna 3).

Tadauna 3 — Kiaccbl 0IaCHOCTH KAHIIEPOT€HOB

Knace 1 OTHECEHHE KAaKOro-IH00 XHMHUYECKOTO B€IICCTBA K l—My KJlacCy MpOU3BOAUTCA Ha OCHOBE
SMUACMHUOJIOTHYECCKUX W/ OCHOBAHHBIX HA HCIBITAHUSAX Ha YXUBOTHBIX JaHHBIX. KOHKpCTHOC
XUMHYCCKOC BEIICCTBO MOXKET OBITh OTHECEHO K l-My KJIaCCy KaHIECPOTC€HOB Ha OCHOBAHUU NTaHHBIX
O OPOSIBJICHUHU Y YCJIOBCKA 1 JKUBOTHBIX

Kinacc 2 OTHeCeHHEe XHMUYECKOTO BC€IICCTBA K 2-My KJIaCCy KaHUCPOTCHOB IIPOU3BOJUTCA Ha OCHOBE
JAaHHBIX, MOJYYCHHBIX B pE3YJIbTATC I/ICCJ'ICZLOBEIHI/If/i YyeJIOBEKA U/WIIA JKUBOTHBIX, OAHAKO KOTOPLIC HE
SBJIAKOTCA JOCTATOYHO y6e]1PITeJ'[BHBIMI/I JUIA OTHECEHUS 3TOI'O BEUIECTBA K 1 -MYy KJaccy.

B coomeemcmeuu ¢ Knaccugukxamopom omxo008, KOMHOHEHM 0mMXo00a Modxcem Oblmb
KAaccuuyuposan 6 xauecmee Kanyepozena 1-2o0 Knacca onacHocmu, npu COOMEemcmeuy uiu
npesviuieHUsl €20 KOHYeHMpAayuu nopo208020 3HAYEHUA/NPe0ebHO20 3HAYEeHUsL KOHYEHMPAayuu 6
0,1%, xomnonenm omxooa modcem ObIMb KIACCUDUYUPOBAH 6 Kauecmee KaHyepozeHa 2-20
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Kilacca onacHocmu, npu coomeemcmeuu uiu npeevluleHusl e2o KOHUueHmpayuu nopocoeoco
3Ha’i€Hu}l/np€0€]ZbH020 3HAYEHUS KOHYyernmpayuu 6 1%.

2.2.9. MyTareHHoCTb
MyTanusi onpenensercss Kak MOCTOSHHOC H3MEHEHHE B KOJIUYECTBE WIIM CTPYKTYpE
TEHETHYECKOTO MaTepuaia B KiieTke. TepMUHBI MyTareHbl 1 MyTareH OyyT UCTIOIb30BATHCS IS

Ar¢HTOB, IPUBOJAAIIMNX K YBCIMYCHHUIO 4YHCIIA MYTaI_[I/Iﬁ B IIOIYJMOHUAX KJICTOK n/unu

oprauusmos'’.

Cucrema xiaccupuKany MyTarcHOB IpEIyCMaTpHUBaeT pas3ieiicHHe Ha JBa Kiacca
UCXOAS W3 JOCTOBEPHOCTH HMeIeics wuHpopManuu. Hmke MNpUBOIUTCS ONKMCAHUE
kiaccudukanuu (Tadnuma 4).

Tadauua 4 — Kitaccbl 0IaCHOCTH MYTareHOB PeNpPOAYKTHBHBIX KJIETOK
Knace 1 XuMHIeCKHe BCIICCTBA, HM3BCCTHBIC KAK BBI3BIBAIOIINEC HACICAYCMbIC MYTAllUU HIJIHN KOTOPBIC
CJICAYCT pacCMATPUBATL, KaK €CJIN OBl OHU BEI3BIBAIIN HACJICAYyCMbIC MyTallul B PCIIPOAYKTHBHBIX
KJIETKax 4C€JIOBCKa.
KpHTepHﬁZ TlonoxxurenpHOC CBHJICTCIIBCTBO U3 SITMACMHUOJIOTUYCCKHUX I/ICCJ'IeZ[OBaHI/Iﬁ YCJIOBCKA.
Kiacc 2 XuUMHIeCKHe BCHICCTBA, KOTOPBIC BbI3BIBAIOT OIMACCHHC 3a COCTOAHUC 30POBbA HIOZ[eﬁ B CBA3H C
BO3MOKHOCTBIO BbI3bIBATh HACJICACTBCHHBIC MYTAllUU B PCIIPOAYKTUBHBIX KIICTKAX YCJIOBCKA
Kpurepun: IlonOXXUTENBHBIA  ONBIT, MOJIYYEHHBIH B  pe3yJbTaTe OKCIHEPHUMEHTOB  HaJ
MJICKOTIUTAIOIIMMHE W/MJIM B HEKOTOPBIX CIy4asX HKCIIEPUMEHTOB in Vitro, MOJyYeHHBIX OT: —
HUCIIBITAaHUM in ViVO Ha npeaMeT COMAaTHYECKOU MYTar¢HHOCTH KJICTOK Ha MJICKOIIUTAIOIIUX
— JIpYTHX WCIBITAHUH in Vivo Ha MpeaIMEeT COMaTHYECKOH TIeHOTOKCHYHOCTH KJIETOK, KOTOpBIE
TIOJITBEPIKIAOTCS TIOJIOKHUTENILHBIMU Pe3yJIbTaTaMH UCTIBITAHUH MyTareHHOCTH in Vitro.

B coomeéemcmeuu ¢ Knaccugpuxamopom omxo0os, Komnonenm omxooa modicem Oblmb
Kaaccuguyuposan 6 xkausecmee mymazena l-eo Kiacca onacHocmu, npu COOMEEMCmeUU Uil
npegvlleHUsl €20 KOHYEHMPayuu Nopo208020 3HAYEHUS/NPEOeNbHO20 3HAYEHU KOHYEHMPAayuu 6
0,1%, komnonenm omxooa modcem ObiMb KIACCUPUYUPOBAH 6 Kauecmee MymazeHa 2-20 Kiacca
ONAacHOCMuU, Npu  COOMEEMCMEUU  UIU  NPEEbIUEHUS €20  KOHYEHMpayuu  nopo206020
3HAYeHUs/npedenbHo2o 3HaveHus Konyenmpayuu 6 1%.

2.2.10. PecnupaTopHasi HJIM KOKHAs1 CCHCHOMJIM3 AU

PecnimparopHbiii CEHCHOMIM3ATOP — ATO BEIIECTBO, KOTOPOE BBI3BIBACT IOBHIIMICHHYIO
qyBCTBUTEIBHOCTD ABIXATEIbHBIX IYTEH MOCIE BIBIXaHUS COOTBETCTBYIOIErO BELIECTBA.

KoxHbIl ceHCMOUIN3aTOp — 3TO BEIIECTBO, KOTOPOE BBI3BIBAET AJJIEPTUUECKYIO0 PEAKIINIO
II0CJIE KOHTAKTA C KOXKEH.

BemecTtBa kinaccu@uuUpyroTCs Kak peCipaTOpHble CEHCUOUIN3aTOPbl B COOTBETCTBUH C
MPUBOAUMBIMU HUKE KPUTEPUAMM:

— IpU HaIMYUU Y JIOACH NPU3HAKOB TOrO, YTO 3TO BEIIECTBO MOXET BBI3BIBATH

KOHKPETHYIO PECTIUPATOPHYIO TIOBBIIEHHYIO YyBCTBUTEIBHOCTD ' |
— UMEIOTCS  MOJIOKUTEIbHBIE  Pe3yNbTaThl  COOTBETCTBYIOIIMX  HCIBITAaHUH  Ha

)I(I/IBOTHI:IX12 .

10 Bee Gostee IMPOKO TPU3HAETCS, YTO TIPOIECC BBI3BAHHOTO XMMHUYECKMMH BENIECTBAMH OHKOTE€HE3a Y YETOBEKA U
KMBOTHBIX CBSI3aH C TEHETHYECKIMHU H3MEHEHUSIMH IPOTOOHKOTEHOB H/MIIN CYIPECCUBHBIX T€HOB HOBOOOPA30BaHMI
B COMaTHYECKHX KJIeTKax. [I03ToMy mposiBIIeHIE MyTareHHBIX CBOWCTB XMMHUYECKHX BEIIECTB B COMAaTHICCKHUX W/MIN
PENpOSYyKTUBHBIX KJIETKAaX MOXET MMETh IOCIEJICTBHS AJIS MOTEHIMAJIbHOW KIACCH(DUKAIMU ITHX XUMHYECKHX
BEIIECTB B KaU€CTBE KaHI[EPOT€HOB

11 B 3TOM KOHTEKCTE MOBBINIEHHAs UYBCTBUTENLHOCTH OOBIYHO BBIPAKAETCS B BUJE ACTMBI, OJIHAKO CIIEJYET TAKKE
YUUTBHIBATh APYTUE PEaKIHUU MOBBIIIEHHON 4yBCTBUTENBEHOCTH, TAKME KAaK PUHAT/KOHBIOHKTHBUT U aJbBEOJHT. DTO
COCTOsIHHE Oy/IeT UMETh KIIMHUYECKHI XapakTep ajuiepruyeckoil peakuuu. OQHAKO IPOSBICHHE HMMYHOJIOTHYECKHX
MEXaHN3MOB HE SIBJISICTCSI 0053aTeNIbHbIM.

12 JlanHbIE COOTBETCTBYIONIMX MCCIIENAOBAHUN HA XMUBOTHBIX, KOTOPBIE MOTYT YKa3bIBaTh HA TIOTEHIIMAI BEIECTBA
BBI3BIBATH CEHCHOMIIN3AIMIO Yy JIIOJICH B PE3yNIbTAaTe BIBIXaHHS
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BemecTtBa kiaccupuuupyroTcss KaKk KOHTAKTHbIE CEHCHOWIM3AaTOPhl B COOTBETCTBUU C
IPUBOJIMMBIMU HUKE KPUTEPUSIMHU:

— IpU HaJIM4YUU y JIIOJEH CUMITOMOB, IOJATBEPKIAIOLIMX, YTO COOTBETCTBYIOIIEE
BEIIECTBO MOXXET BBI3BaTh CEHCHUOWJIM3AIMIO B PE3yJIbTaTe KOHTAKTa C KOXKEU y
3HAQUYUTEJILHOI'O YUCIIA JIULL;

— HMEIOTCS MOJIOKUTENIbHBIE PE3YyJIbTaThl COOTBETCTBYIOIINUX UCIIBITAHUM HA )KUBOTHBIX.

B coomeemcmesuu ¢ CI'C, xomnonenm omxoda Mmodcem Obimb KIACCUPUYUPOBAH 8

Kayecmee pecnupamopHo20 UNU KOHNCHO20 CEHCUOUNU3Amopd, Npu COOMBEmCmeulu Uiy

npesvliuerus e2o KOHyenmpayuu nopocoeoco 3Ha’t€HM}Z/l’lp€0€Jle020 SHAYEHUA KOHYeHmpayuu 6
10 %.

2.3.  YcraHOBJIeHHE CTENEHHM ONACHOCTH OTXO0JA NMYTeM CONOCTABJICHHS JTAHHBIX
NMOJIyYeHHBIX CyMMAalHWel KOJMYEeCTBEHHBIX IOKAa3aTesieil OMACHBIX CBOWCTB 0TX0da ¢
KpUTepUsIMH KJIacCUPUKAIUH OMIACHOCTH 0TX0/10B (JIUMUTHPYIOLIHE 0KA3ATEH ONMACHBIX
BelleCTB)

[Tocne mpoBeneHuss MHIWBUIYATBHOTO aHAINW3a KOMIIOHEHTOB OTXOJa MPOU3BOAUTCS
OKOHYATEJIbHOE YCTAaHOBJICHHE CTEICHH OIACHOCTH OTXOJa ITyTeM COIMOCTABJICHHS JaHHBIX
MOJTyYEHHBIX CyMMAIlMel KOTMYECTBEHHBIX MOKa3aTelNel OMMacCHBIX CBOMCTB OTXO/a C KPUTEPUIMU
KJIACCHU(PUKAIMU OIMACHOCTH OTXOJOB (JIMMUTHPYIONIME ITOKA3aTeld OMacHBIX BemecTB). T.e.
VUUTHIBAIOTCS BCE KOMIIOHEHTBI, OTHECEHHbIE K ompeseneHHoil kareropuu (Hampumep:
«pazApaxkeHue a3, KOKM W BEIIECTBA, MPEACTABIISIIONINE OMACHOCTh MPHU ACIHPALMKNY ), €CIIU
CyMMa 3THX KOMIIOHEHTOB paBHa wiu npebimaer 10%, TO OTXOO OTHOCHTCS K KaTeropuu
«omacHoro». Ilocie monmydeHust pe3ysibTaTa pPacyeToOB, MO3BOJISIONIETO OTHECTH OTXOJ K
OMACHOMY XOTs OBl IO OAHOMY KPUTEPHIO, MPOIIeTypa KIaCCU(PUKAIIUU MOMKET 3aBEPILIUTCS.

K numuTHpyrommM mokasaTesisiM OMacHbIX BEIIECTB OTHOCATCS CIEAYIOIIee:

H3 — remnepatypa Benbimku < 55°C;

H4— oxno wnm Gomnee pazapaxaroiux BEIIECTB, BBHI3BIBAIOIINX CEPbE3HBIC MOBPEKICHUS
a3, B oouieit koHmentparuu > 10%;

H4 — ogno wm 6omnee pa3zapakaroninxX BEIIECTB, BHI3BIBAIOIINX CEPhE3HBIE Pa3IpaskeHH
IJ1a3, KOXHM U BeIIeCTBa, MPEJICTABISIIONIMNE OMACHOCTh MpPU AacCHHUpaldd, Mpu oOIen
KOHIIeHTpanuu > 20%;

H5 — onHO wWIM HECKONBKO BEIIECTB, OO0JaJaloNIie OCTPOH TOKCHYHOCTBIO TIO
BO3JICWCTBUIO HA OpTraHU3M 4 KJlacca OMacHOCTHU MpH 001Iel KOHIIEHTpaIuu > 25%;

H6 — onmHO wIM HECKONBKO BEIIECTB, OOJagaloniie OCTPOl TOKCHMYHOCTHIO TIO
BO3JICUCTBHIO HA OpraHu3M | U 2 Kj1acca OmacHOCTH Mpu 0011ei koHmeHTpanuu > 0,1%;

H6 — onmHO WM HECKONBKO BELIECTB, OO0JaJaloNIie OCTPOH TOKCHYHOCTBIO TIO
BO3JICHICTBHUIO HA OPraHu3M 3 Kjiacca OMacHOCTHU MpH 001Iel KOHIeHTpauu > 3%;

H7 — oo BemecTBO Mpu3HaHO KaHIEPOreHOM | Kjacca OmacHOCTH, TIPU KOHIIEHTPAIHI
>0,1%:;

H7 — ogHo BemniecTBo, MpU3HAHO KAaHIIEPOT€HOM 2 KJIacca OMACHOCTH B KOHIEHTPALUH >
1%:;

HS8 — onno nnu Oosiee pazbenaronuX BEIIECTB, BHI3bIBAIOIINX MOpaXeHHe (HEKPO3) KOXKHU
1 knacca onacHocTH, B 001Ie# KoHIIeHTpamu > 1%;

HS8 — onno nnu Oosiee pazbenaronuX BEIIECTB, BHI3bIBAIOIINX MOpaXKeHHe (HEKPO3) KOXKHU
2 KJ1acca OmacHOCTH, B 00IIei KOoHIleHTpanuu > 5%;

H10 — opHo BemecTBO cuMTaeTCd TOKCHYHBIM [IJII PENpPOAYKTHUBHOCTHM 1 Kiacca
OTTACHOCTH, BO3/ICHCTBYIOINX HA (DYHKIIMIO BOCIIPOU3BOJICTBA, B KOHIIEHTpauu > 0,5%;
H10 — opHo BemecTBO cUMTaeTCd TOKCHYHBIM [IJII PENpPOAYKTHUBHOCTHM 2 Kiacca

OTACHOCTH, BO3JICHCTBYIOIUX Ha (DYHKIIMIO BOCIIPOU3BOJICTBA, B KOHIIEHTpAUU > 5%;
H11 — onHo MyTarenHoe BemiecTBO | kjacca omacHOCTH pH KoHLeHTparuu > 0,1%;
H11 — onHo MyTareHHoe BelecTBO 2 Kjiacca OMacHOCTH, B KOHLEHTpauuu > 1%:;
H13 — "cencubunuzupytoiee" BenecTBo B KoHIeHTpauuu > 10%.
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3. OBIIUE NNPUHLUIIBI KJACCUPUKALINUNU OITACHOCTH OTXOJA
IO BO3JEVICTBHIO HA OKPYKAIOIIYIO CPELY

DKOTOKCUYHOCTh OTXOJIOB — CHOCOOHOCTH OTXO/IOB B ClTydae MOMaJaHus B OKPYKAIOIIYIO
Cpelly MNpEeACTaBIATh HEMEMJIEHHO WM CO BpPEMEHEM YIrpo3y Ul OKpY’Karolled Ccpelsl B
pe3ylibTaTe OM0aKKyMYIHPOBaHUS U (MJIK) OKa3bIBaTh TOKCUYECKOE BO3CHCTBHE HA OMOTHYECKUE
CUCTEMBI.

OneHKy 5SKOTOKCMYHOCTH OTXOJOB YCTaHABIMBAJIM B COOTBETCTBUU C OCHOBHBIMU
nojoxeHusasMu CoriaacoBaHHOHN Ha T7I00ANTBHOM YPOBHE CHUCTEME KiacCH(UKAIIMM OMacHOCTU U
MapkupoBku xumuuyeckoit npoaykuuu (CI'C), cormacHo KOTOpO# 0TX0/ Kiaccu(UIUpPyeTcs: Kak
SKOTOKCUYHBIN B CIy4ae:

— BO3AeHcTBUS (pa3pyLIeHUs) 030HOBOTO CJIOS;

— OCTpOM TOKCHUYHOCTH JIJIsl BOJHOU CPEJIbI;

— XPOHMYECKOH TOKCUYHOCTH JJI1 BOAHOM CpPEbl.

Onacnocmu 014 030H06020 c10

[Totenuman pazpymenust o3oHoBoro ciosi (ITIPOC) o3HauaeT COBOKYyMHOE KOJIUYECTBO
BELIECTB B pa30MBKE MO OT/AEIbHBIM BUJIaM UCTOYHUKOB I'aJIONI0YTJIEBOJOPOJIOB, TAIOLIEE TE KE
MacIITadbl pa3pyIIeHus: 030HOBOTO CJIOS B CTpaTocdepe, KOTOPhIE MPEOoNaraloTcs B pe3yibrare
BBIOPOCOB TaJIOWJOYTICBOJOPOAOB B ynenbHO-MaccoBoM cootHomeHnn ¢ CFCl3 XDY-11).
®opmanbabiM - onpenenenueM [IPOC  sBnsieTcss COOTHOLIEHHWE MAcCIITa0OB COBOKYITHBIX
HapyIIeHUH K o01meMy o0beMy 030Ha st 1M (HepeHIIUPOBAaHHBIX MACCOBBIX BEIOPOCOB KaKOTO-
100 OTIEIBHOTO COSMHEHHS B OTHOLIIEHUH K SKBUBAIEHTHBIM BbIOpocam XDY—11.

B coomsemcmeuu ¢ CI'C, omxo0 kraccuguyupyemcs Kax SKOMOKCUUHBII C MOYKU 3PEHUSL
PaspyuleHusi 030H08020 CJ105 NPU COOMBEMCMBUU UL NPEBbIULEHUU KOHYEHMPayUuu nopo208020
s3nauenus 6 0,1% n106020 u3 pe2yiupyemvlx 6ewujecme, NepeyucieHHuIX 6 NPUTLONCEHUSX K
Moupeanvckomy npomokony unu 000U cmecu, cooepaicaujeli no Kpatineti mepe 0OUH KOMHOHEHM,
nepevucienHblll 8 NPpULoXCeHusx Kk Monpeanbckomy npomokony.

Ocmpasa moxkcuunocms 014 600HOU cpedbl

Krnaccugukanuio orxona, o0iagaroniero ocTpol TOKCHUYHOCTBIO JJii BOAHOW Cpelibl,
BBITIOJTHSIOT HA OCHOBaHUH OMOJIOTUYECKUX MCTIBITAaHUM, TpOBeeHHBIX B cooTBeTcTBUU ¢ CT PK
EN 14735-2021 (EN 14735:2005) «Otxonpl. XapakrepucTuku. [1oAroToBKa MCHBITATENbHBIX
00pa3110B OTXOI0B JIJIsl MPOBEACHUS YKOTOKCUYECKUX UCTIBITAHUII.

Kpurepun 1i1g oTHeceHus BellecTBa K KaTerOpuH OCTPO TOKCUYHOCTH ONPEEIISIIOTCS Ha
OCHOBE UCKJIIOUUTENHHO JaHHBIX JJ1s1 ocTpoit TokcuuHocTd (DKS50 umm JIKS0).

Tadmumma S - Kiaaccel onmacHOCTM XMMH4YECKOH NPOAYKIUM, O00Jaxamomei ocTpoil
TOKCHYHOCTBIO /1715l BOJHOM Cpe/bl

Kutace 1 mo ocTpoii TOKCHYHOCTH

96 yac. CL50 (s pbI0) <1 mr/n w/nnmn

48 vac. EC50 (aust pakooOpa3HbIX ) <1 mr/n w/nnn

72 nim 96 vac. 3cK50 (quis Bogopociei B IpyTrux BOJHBIX PACTCHHH) <1 mr/n

Kuaacc 2 mo ocTpoii TOkCHYHOCTH

96 yac. CL50 (s pbI0) > 1 — <10 mr/n w/unn
48 vac. EC50 (aust pakooOpa3HbIX ) > 1 — <10 mr/n w/unn
72 nim 96 vac. 3cK50 (quis Bogopociel u APYrux BOJHBIX paCTECHHH) >1—-<10 mr/m.

Kuaace 3 mo ocTpoii TOKCHYHOCTH

96 yac. CL50 (s pbI0) > 10 — <100 mr/n n/unm
48 gac. EC50 (ans pakooOpa3HbIX) > 10 — < 100 mr/i u/unu
72 wmm 96 gac. OcK50 (mms Bogopocineit v Apyrux BOAHBIX PACTEHH) > 10 -<100 mr/n

B Hexomopulx pecyiupyowmux cucmemax 5mom ouanazon moxcem ovimo pacuuper 3a npedeavt CL(EC)50= 100
M2/ nymem 88e0eHusl euje 00H020 Kdccd ONACHOCU.

Xponuueckas moxkcudnocms 011 600HOU CPEObl
UcnbiTanus Ha  XpPOHUYECKYIO  TOKCHYHOCTh  NIPEANOJaraioT, Kak IPaBHIIO
MIPOJIOJDKUTENIHOE BO3/ICUCTBUE, KOTOPOE MOXKET JUTUTHCS OT HECKOJIBKHUX JIHEH 10 OJJHOTO Toja

17



U JTake OOJIBIIE B 3aBUCUMOCTH OT PEMPOIYKTHBHOTO IIMKJIAa BOAHOTO opranu3Ma. crbiTanus Ha
XPOHUYECKYI0 TOKCHYHOCTH MOTYT MPOBOJTUTHCS JUISI OIICHKHM HEKOTOPBIX BHUJOB OIACHOCTH,
CBSI3aHHBIX C POCTOM, BEDKHBAaHUEM, PA3MHOXKEHUEM U Pa3BUTHUEM HCITBITYEMOTO OPTaHU3Ma.
CornacHo CI'C, oTHeceHue 0TX0/Ja K 3KOTOKCUYHOMY HAa OCHOBAaHMM XPOHUYECKOU
TOKCHYHOCTH JUISI BOJHOM CPEIbl, IPOBOAT C HCIIOJIB30BAaHHEM JIaHHBIX:
— 00 OCTpO TOKCHYHOCTH B BOJTHOU CpEJIE;
— 0 CHOCOOHOCTH K Pa3JI0KEHUIO (JIerpajallii) B OKPYKaIOIIEeH cpeie;
— O CHOCOOHOCTH K OMOaKKymyJsiiuu (kod((HIMEeHT pacrpeneiacHusl OKTaHOJ/BOAa
logKow nnu ko3 pummeHT OMOKOHIIEHTpaIMY B phIOax);
— 0 paCTBOPMMOCTH XMMHUYECKOH MPOIYKIIMU B BOJIC;
— 0 XPOHUYECKOH TOKCUYHOCTH B BOJHOU Cpe/ie - MaKCUMaJIbHasi HEJCHCTBYOIIAS /1032
(MH);
— JITaHHBIE O CTAOMILHOCTH B BOJIHOM CpeJie.
OTtxon, o0nagaroniel XpOHMYECKONW TOKCHYHOCTBIO JUIS BOJJHOW CPEJIbl, OTHOCST K OJTHOMY
U3 YEThIPEX KJIAaCCOB OMACHOCTH B COOTBETCTBUHU C TaOIHIIEH 6.
Tadauma 6 - Kiacebl OMacHOCTH XMMHMYECKOH NPOAYKIHMH, 00/1agarouieidl XpOHMYeCKOol
TOKCHYHOCTBIO /17151 BOHOM Cpeibl

Kaacc 1 mo XpOHI/I‘{eCKOﬁ TOKCHYHOCTH

96 vac. CL50 (s pei0) <1 mr/n w/unu
48 gac. EC50 (a1 pakooOpa3HbIX) <1 mr/n w/nm
72 win 96 wac. DcK50 (s Bogopocieit u ApyTrux BOJHBIX PACTEHUH) <1 wmr/n

1 BEIIECTBA, HE MOBEPTAIOIIHECS OBICTPOMY pasioxeHuto w/mii log Kow > 4 (ecnmu TOIBKO SKCIEPUMEHTAIBHO
onpeneneHusiii BCF < 500).
Knacc 2 mo XxpoHn4eckoii TOKCHYHOCTH

96 wac. CL50 (mns pei0) > 1 — < 10 mr/in u/wmm
48 gac. EC50 (a1 pakooOpa3HbIX) > 1 — <10 mr/n w/unu
72 unn 96 gac. OcK50 (amst Bogopocneit v Apyrux BOAHBIX PACTEHUIA) >1-<10mr/n

U BEILIECTBA, HE MO{BEPrarOIIUecs OBICTPOMY pasioxeHuto u/wiu log Kow > 4 (eciiu TOJIbKO S3KCIIEPUMEHTAIBHO
onpenenenHbiii BCF < 500), ecnu xponnueckast TokcuuHocTh KHO > 1 mr/i.
Kutace 3 o xpoHn4yeckoi TOKCMYHOCTH

96 wac. CL50 (nmns pei0) > 10 — < 100 mr/n u/unu
48 gac. EC50 (ans1 pakooOpa3HbIX) > 10 — < 100 mr/n w/unu
72 wmm 96 gac. OcK50 (s Bogopocieit u ApYrux BOIHBIX PACTCHHN) >10-<100 mr/n

1 BELIECTBA, HE ITOJ[BEpraromuecs ObIcTpoMy pasnioxenuro n/uinu log Kow > 4 (eciiu TOIbKO SKCIEPUMEHTAIBHO
onpenenennsid BCF < 500), ecnu xporudeckasi Tokcuaaocts KHO > 1 mr/m.

Kuace 4 no xpoHnyeckoi TOKCHYHOCTH

[Troxo pacTBOpHMBIE BELIECTBA, I KOTOPBIX HE YCTAHOBIIEHO HAJIMYME OCTPOH TOKCHYHOCTH MPH YPOBHSX
BIUTOTH JI0 PACTBOPUMOCTH B BOJIC M KOTOPBIE HE SBISIOTCS ObIcTpopasaratomumMucs u umerot log Kow > 4, uto
YKa3bIBaeT Ha MOTEHIMAI ONOAKKYMYJISILIUN, OTHOCATCS K 3TOMY KJIAacCy, €CJIM He CYNIECTBYET APYTHX HAydHBIX
(haKToB, CBHJIETENHCTBYIOIINX O HEHY)KHOCTH KJIacCHU(UKAIMU OMAacHOCTH. Takoe MoATBEepKAECHHE MOTJIO0 Obl
BKITIOYATh OIpeIesIeHHBIH dKkcriepuMeHTaIbHbIM ITyTeM BCF < 500 nnm xpoHudeckyro TokcmyHocTs KHO > 1
MT/JI, WJIA JIOKQ3aTEeIbCTBO OBICTPOH JIerpajJalivii B OKPYKaloleH cpese.

Ecnm orxom He ObUT MCTIBITAH JUIsl OMPEJECICHHS €€ OMACHOCTH B BOJHOMN cpeneﬁ, HO
UMEIOTCSl JOCTaTOYHBbIC JaHHBIE OO0 OTIENbHBIX €ro KOMIIOHEHTaX, TO JTH JAaHHBIE CIEAyeT
HUCIIOJIB30BATh B COOTBCTCTBUHU CO CJ'IG)IYIOHII/IMI/I HpI/IHSITI)IMI/I HpaBI/IJ'IaMI/I 3KCTpaHOJ'II/IpOBaHI/I$I.
DT0 TO3BONIAET 00ECIeYnTh MaKCUMAllbHOE WCIOJIb30BAaHUE B IIpollecce KiIacCH(PUKAIUU
OIIACHOCTU HMCHIIUXCS OdAaHHBIX MJIA OHLCHKHU OIIAaCHBIX CBOI7ICTB O0TXO0I0B 663 HpOBe)IeHI/IH
JOTIOTHUTETFHBIX MCTIBITAHUI Ha PIOAaX M pakooOpa3HBIX.

13 Micxoms U3 JUTATENBHOCTH NIPOBEICHNS CTIBITAHMH Ha XPOHHYECKYIO TOKCUIHOCTB, IPOIOJDKATENEHOCTE KOTOPBIX
MOXET COCTaBJIAThH 0 OJJHOTO roja, MPEANOYTEHHE OTJAeTCsl paCUeTHBIM METOJaM ITyTeM COBMELICHHS aHHBIX 00
OCTPOH TOKCHYHOCTH, CTIOCOOHOCTH XMMHYECKUX BEIIECTB K PA3lI0KCHUIO M aKKYMYJISIIIUH.
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Krnaccudukanus cmecu OCYLIECTBISETCS Ha OCHOBE CyMMapHOW Kiaccu(UKaluu
OITACHOCTH €€ KOMIIOHEHTOB. [IpoTIeHTHAs 10JIsI KOMITOHEHTOB, KJIACCU(UITUPOBAHHBIX KaK "OCTPO
TOKCHYHBIE" WM "XpOHMYECKM TOKCHUYHBIE', HEMNOCPEIACTBEHHO BBOJUTCA B  METOJ
CyMMUPOBaHUS. "YUHUTHIBAEMBIMU KOMIIOHEHTAMHU'" CMECH SBIISIIOTCS KOMIIOHEHTBI, KOTOpPbBIE
MOTYT MPUCYTCTBOBATh B KOHIICHTpAIMH, paBHOM Mo MeHbIIeil mepe 1% (Bec/Bec), ecnu HET
OCHOBaHUU moJiaraTh (HalpuMep, B CIy4ae BHICOKOTOKCUYHBIX KOMIIOHEHTOB), YTO KOMIIOHEHT,
NPUCYTCTBYIOIIUKA B KOHIEHTpaluu MeHee 1%, MokeT, TeM HE MeHee, OIpaBAbIBaTh
KJIACCHU(PUKAIIMIO 0TXO0/1a BBH]Ly OMACHOCTH, KOTOPYIO OH MPEACTABISAET ISl BOJHOUN CpPEJIbI.

Memoo _cymmuposanus. B ciydae oTHeceHmss K Kigaccy 1-3 1o ocTpoi
TOKCUYHOCTH/XPOHHYECKON TOKCHMYHOCTH, JICKAIIMEe B OCHOBE OIPEACICHUS TOKCHYHOCTU
KpuTepun oTinyaroTcs koddduuuentom 10 mpu mepexone U3 OJHOrO Kiacca B JIPYTOM.
BemecTBa, oTHeCEHHBIC K JHMAIa30HY BBICOKOM TOKCHMYHOCTH, MOTYT IOATOMY CIIOCOOCTBOBATH
KJIacCU(UKALlMK OMACHOCTH CMecH B Oojee HM3KOM AuamasoHe. [loatomy mpu pacuere 3THX
KJIACCOB OMACHOCTU HEOOXOIUMO YUYUTHIBATh BKJIAJ BCEX BEIECTB, OTHECEHHBIX K KiaccaM 1—3
M0 OCTPOI TOKCUYHOCTU/XPOHUYECKONH TOKCHYHOCTH, BMECTE B3ATHIX.

OTHeceHue K KaccaM ONacHOCTU 1—3 1o OCTpoil TOKCUYHOCTH

Bo-niepBbIX, y4UTBIBaIOTCS BCE KOMIIOHEHTHI, OTHECEHHBIE K KIIACCy OMACHOCTH 1 o
OCTpPOM TOKCMYHOCTHU. Eciii cyMMa 3TUX KOMITOHEHTOB MpeBbIaeT 25%, TO BCS CMECh OTHOCUTCS
K Kjaccy omacHOCTH | mo ocTtpoil TokcuuHoctd. [locie momydenusi pesyibTaTa pacderos,
MO3BOJISIIOIIETO OTHECTH CMECEBYIO MTPOIYKIIMIO K KJIAcCy OMACHOCTH 1 MO OCTpOil TOKCUYHOCTH,
npoueaypa kinaccuuKanui ONacHOCTH 3aBEPILIASTCs.

Ecim cmech He OTHOCHTCS K KJIaccy OMacHOCTH | 1O OCTpPOM TOKCHYHOCTH, TO
paccMaTpUBaeTCsl BO3MOXKHOCTh €€ OTHECEHHS K KJIacCy OMAacHOCTU 2 MO OCTPON TOKCHYHOCTH.
CwmeceBasi MPOAYKIMsI OTHOCUTCS K KJIACCY OMAacHOCTH 2 MO OCTpOM TOKCHMYHOCTH, eciau 10-
KpaTHasi CyMMa BCEX KOMIIOHEHTOB, OTHECEHHBIX K KJIaCCy OMAacHOCTH | 1Mo 0CcTpoi TOKCUYHOCTH,
BMECT€ C CyMMOH BCEX KOMIIOHEHTOB, OTHECEHHBIX K KJIACCy OMAcHOCTH 2 TO OCTpOH
TOKCHUYHOCTH, mpeBbimaer 25%. Ilociae momydeHusi pe3yjapTaTOB pacyeTOB, MO3BOJISIOLIUX
OTHECTH CMECh K KJIACCy OIMACHOCTH 2 MO OCTPOM TOKCHYHOCTH, MpoIeaypa KiacCuUKaiuu
ONAaCHOCTH 3aBepIIAeTCs.

Ecnm cMech He OTHOCUTCSI HU K KJIAcCy OMAaCHOCTH | 10 OCTPOi TOKCUYHOCTH, HU K KIIACCy
OMAacCHOCTH 2 M0 OCTPO TOKCUYHOCTH, TO pacCCMaTPUBAETCS BOZMOXKHOCTh €€ OTHECEHUS K KJ1accy
OMACHOCTH 3 1O OCTPOW TOKCUYHOCTH. CMech OTHOCUTCS K KJIacCy OINAcHOCTU 3 MO OCTPOH
TOKCHUYHOCTH, eciu 100-kpaTHas cymMMa BCceX KOMIIOHEHTOB, OTHECEHHBIX K KJIACCy OMAacHOCTH |
[0 OCTPOHM TOKCHMYHOCTH, BMecTe Cc 10-KpaTHOH CyMMOIl BceX KOMIIOHEHTOB, OTHECEHHBIX K
KJIaCCy OMACHOCTH 2 MO OCTPOl TOKCUYHOCTH, BMECTE C CYMMOM BCEX KOMIIOHEHTOB, OTHECEHHBIX
K KJIACCY OMAacHOCTH 3 MO OCTPOM TOKCUYHOCTH, NMpeBbImaeT 25%.

Knaccudukanus omacHOCTM CMeceBOM MPOAYKIIMH B 3aBUCUMOCTH OT HX OCTpOHU
TOKCHUYHOCTH IyTEM CYMMHUPOBAHHUS KJIACCHU(UIIMPOBAHHBIX KOMIIOHEHTOB KPaTKO M3JI0KEHA B
Tabnure 7.
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Taoauna 7 - Knaccupukaumsi cMmecd B 3aBUCHMOCTH OT €€ OCTPOil TOKCMYHOCTH NMyTeM
CYMMHPOBaHHUS KJIACCH(PUIMPOBAHHBIX KOMIIOHEHTOB

CyMMa KOMIIOHEHTOB, OTHECEHHBIX K KJIacCaM ONAaCHOCTH: OTX0/1 OTHOCHUTCS K KJIaccaM:
1 mo ocrpoii TokcuuHocTH X M > 25% 1 Mo ocTpoit TOKCHYHOCTH
(M x 10 x 1 mo ocTpod TOKCHYHOCTH) + 2 110 OCTPOH TOKCHYHOCTH > 25% 2 110 OCTpOH TOKCHYHOCTHU

(M x 100 x 1 mo ocrpoii TokcuyroctH) + (10 X 2 Mo OCTPOit TOKCHUHOCTH) + 3

N 3 10 0CTPOI TOKCHYHOCTH
10 OCTPOH TOKCHUHOCTH > 25% P

OTHeceHue K KjlaccaM onacHocTy 1—4 no XpoHUYecKOi TOKCUYHOCTH

Bo-nepBbIX, YUUTBHIBaIOTCS BCE KOMIIOHEHTBI, OTHECEHHbIC K KJIAcCy ONAcHOCTH 1 mo
XPOHUYECKOH TOKCHMYHOCTH. Eciim cymMMma 3TUX KOMIIOHEHTOB mpeBbllmiaer 25%, TO cMech
OTHOCHTCS K KJIACCY ONACHOCTH 1 1o XpoHUUYeCKOoH TOKCHYHOCTH . [lociie nmonydenus pesyibrara
pacueToB, MO3BOJISIOLIET0 OTHECTU CMECH K KJIACCY ONACHOCTU | MO XpOHUYECKON TOKCUYHOCTH,
npoleypa KBaln(UuKaluK 3aBepIiaeTcsl.

Ecnu cmech He OTHOCUTCS K KJ1accy 1 1o XpOHMYECKOH TOKCHYHOCTH, TO pacCMaTpUBaeTCs
BO3MO)KHOCTb €€ OTHECEHMsI K Kjaccy 2 N0 XPOHHYECKOM TOKCHYHOCTU. CMECh OTHOCUTCS K
KJlacCy 2 IO XPOHMYECKOH TOKCHMYHOCTH, eciau 10-kpaTHass cCyMMa BCEX KOMIIOHEHTOB,
OTHECEHHBIX K Kiaccy | 1Mo XpOHHMYECKOW TOKCHUYHOCTH, BMECTE€ C CyMMOM BCEX KOMIIOHEHTOB,
OTHECEHHBIX K KJaccy 2 MO XPOHWYECKOW TOKCHMYHOCTH, IpeBblimaer 25%. Ilocne nomyuenus
pe3yJbTara pacyera, O3BOJISIOIIEr0 OTHECTH CMECh K KJIAcCy 2 M0 XPOHUYECKOH TOKCHUYHOCTH,
nporerypa KIacCH(pHUKAIMKA OTIACHOCTH 3aBEPIIACTCS.

Ecnu cmech He OTHOCHTCS K Kiaccy | 10 XpOHHYECKOH TOKCMYHOCTH, HU K KJaccy 2 1o
XPOHUYECKONH TOKCHUYHOCTH, TO PACCMaTPUBAETCSI BO3MOXKHOCTb €€ OTHECEHMs K Kiaccy 3 1o
XPOHMYECKON TOKCMYHOCTH. CMeCh OTHOCHUTCS K KJaccy 3 MO XpOHHMUYECKOW TOKCUYHOCTHU, €CIIU
10-xpaTHas cyMMa BCeX KOMIIOHEHTOB, OTHECEHHBIX K Kiaccy | M0 XpOHMYECKOH TOKCUYHOCTH,
BMecTe ¢ 10-kpaTHOM CyMMOH BCEX KOMIIOHEHTOB, OTHECEHHBIX K KJIAcCy 2 MO XPOHUYECKOU
TOKCUYHOCTH, BMECTE C CYMMOI BCEX KOMIIOHEHTOB, OTHECEHHBIX K KJaccy 3 MO XpOHUYECKOU
TOKCUYHOCTH, NpeBbIacT 25%.

Eciu cmech Bce emie HE MOXKET ObITh OTHECEHa K KiaccaM |—3 MO XpOHHUYECKOM
TOKCUYHOCTH, TO CJIEJYET PacCMOTPETb BO3MOXHOCTb OTHECEHMsI CMECHM K Kiaccy 4 1o
XPOHUYECKOH TOKCUYHOCTU. CMeCh OTHOCUTCS K KJlaccy 4 MO XPOHUYECKON TOKCUYHOCTH, €CIIU

14 CmecH BbICOKOTOKCHYHBIX KOMIIOHEHTOB

KOMIIOHEHTHI, OTHECEHHBIE K KJIaccy | 10 ocTpoll TOKCHYHOCTH M OKA3BIBAIOIINE TOKCHYHOE BO3IEHCTBHE IPH
KOHIIEHTPAHAX, KOTOPHIE 3HAYUTENHHO HIDKE | MI/I, MOTYT HOBJIHATH HA TOKCHYHOCTH CMECH, U I0ITOMY HM
CclIelyeT IpUIaBaTh OOJbINEE 3HAYEHHE HPH MPOBEICHHH CYMMMpPOBAHHS [ KIACCH(HKAILMM OMAacHOCTH. Eciu
CMECH COJIEPKHUT KOMITOHEHTEI, OTHECEHHBIE K Kiaccy 1 1o 0CTpoi TOKCHYHOCTH HITH 110 XPOHUYECKON TOKCHYHOCTH,
TO CHe}lyeT HpI/IMeHﬂTB HOBTaHHBIﬁ noaxon1d, HyTeM yMHO)KeHI/Iﬂ KOHHeHTpaHI/Iﬁ KOMITIOHCHTOB, OTHCCCHHBIX K KHaCCy
1 110 OCTpOﬁ TOKCUYHOCTHU Ha COOTBeTCTBy}OHII/Iﬁ MHOXHWTEIb JIs1 HOqueHI/Iﬂ BBBGIHeHHOﬁ CyMMBI, BMECTO HpOCTOFO
CJIOKCHUA HpOHeHTOB. prFI/IMH CJIOBaAMH, KOHHGHTpaHI/IH KOMIIOHCHTA, OTHCCCHHOIO K KHaCCy 1 110 0CTp0171
TOKCHUYHOCTHU B HeBOﬁ KOJIOHKE TaGHHH 7, nu KOHHCHTpaI_U/Iﬂ KOMIIOHCHTA, OTHECCHHOTO K KHaCCy 1 110 XpOHquCKOﬁ
TOKCHYHOCTH B JIEBOM KOJIOHKE TaONULBI 8, YMHOKAIOTCA Ha COOTBETCTBYIOIIMH MHOXKHUTEIb. MHOXHUTENH,
HPUMEHSEMBIE K 3THM KOMIIOHEHTAM, ONPEAEIAIOTCS C yYETOM 3HAUEHHsI TOKCHUYHOCTH, KaK 3TO KPAaTKO U3JI0KEHO B
HpENCTABIEHHON HuKe TaOmuie. [odToMy myisd KiaccU(UKAMK ONACHOCTH CMECEBOM HPOAYKIMH, COAEpIKalleh
KOMIIOHEHTBI, OTHECEHHBIE K KIaccy | 0 OCTPOM TOKCHYHOCTH WM XPOHMYECKOH TOKCHMYHOCTH, KIaCCU(DUKATOP
JIOJDKEH 3HATH 3HAUEHUE MHOKHTENA M, 4TOObI IPUMEHSTH METOJ] CYMMHPOBAHUS.

MHOKUTEJIH 1/ BBICOKOTOKCHYHBIX KOMIIOHEHTOB CMeceii

3nauenne CL(EC)50 MHuoxuTtens (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
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CyMMa TMpPOUEHTHBIX JOJEH KOMIIOHEHTOB, OTHECEHHBIX K KiaccaM |—4 1o XpOHHUYECKOI
TOKCUYHOCTH, NpeBbILaeT 25%.

Krnaccudukanus omacHOCTH cMeceld B 3aBUCHMOCTH OT MX XPOHHYECKOW TOKCHYHOCTH
yTEeM CYMMHPOBAHUS KIaCCU(PUIIMPOBAHHBIX KOMIIOHEHTOB KPaTKO M3JI0KEHa B TadiuIe 8.

Taﬁ.lmua 8 - KJIaCCH(l)I/IKaIII/Iﬂ OIIaCHOCTH CMeE€CH B 3aBHCHMOCTH OT €€ XpOHH‘lGCKOﬁ

TOKCHYHOCTH IIyTeM CYMMHMPOBAaHHS KJIACCH(PHIMPOBAHHBIX KOMIIOHEHTOB

CyMMa KOMIIOHEHTOB, OTHECEHHBIX K KJIACCAM: OTX0[ OTHOCHTCS K KJIaccy:

1 110 XpOHMYECKOM TOKCHIHOCTH X M4 > 25% 1 M0 XpOHMYECKON TOKCUYHOCTH
M x 10 x 1 mo XpOHHYECKOW TOKCHYHOCTH) + 2 IO XPOHHYECKOU
TOKCHIHOCTI> 25%

(M x 100 x 1 mo xpoHudeckoir TokcuaHoctr) + (10 X 2 mo xpoHHUYECcKOH
TOKCHYHOCTH) + 3 TI0 XpOHHYECKOH TOKCHIHOCTI> 25%

1 M0 XpOHMYECKOW TOKCHYHOCTH + 2 M0 XPOHHYECKOW TOKCHYHOCTH + 3 1O
XPOHUYECKON TOKCUYHOCTH + 4 M0 XpOHUYECKON TOKCHYHOCTH> 25%

2 10 XpOHUYECKOH TOKCUYHOCTHU

3 110 XpOHMYECKOH TOKCHIHOCTH

4 110 XpOHUYECKOI TOKCHIHOCTH

Knaccudukanus onacHocTH cMeceil, cofepkaliux KOMOIOHEHTbI, 10 KOTOPbIM HE UMeeTcs
noJe3HON nHpopMaIu

B ciyuae, ecinu o 0lHOMY MM HECKOJIBKMM COOTBETCTBYIOIIMM KOMIIOHEHTAM CMECH HE
UMeeTCsl T0JIe3HOW MH(pOpManuu 00 MX OCTPOH W/WIIM XPOHWYECKOH TOKCHYHOCTH, JETAeTCs
BBIBOJl O TOM, YTO 3Ta CMECh HE MOKET ObITh OTHECEHa K OIpeleleHHOMY(bIM) Kiaccy(am)
ormacHOCTH. B Takoil cuTyanmum Kiaccu(uUKamus OIMACHOCTH CMECEBOM MPOIYKIHMU JIOJHKHA
OCYLIECTBJIATHCS HA OCHOBE JIMILB U3BECTHBIX KOMIIOHEHTOB C UCIIOIb30BaHUEM JONOJIHUTEIBHON
(bopMyIIHpOBKH, rnacaieil: "X NpoleHTOB CMECH COCTOUT U3 KOMIIOHEHTOB, OITACHOCTh KOTOPBIX
JUUIs BOJTHOM CpeJibl HE U3BeCTHA".
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4.

4.1.

OIIPEJEJIEHUE XUMHNYECKOI'O COCTABA OTXOA0B

O100p npo0 u 1abopaTopHbIe UCTIBITAHUS 00PA310B 0TXO/10B

Ha reppuropun mnpeamnpustust Obiim 0TOOpaHBl HPOOBI 00Pa3LOB OTXOJOB MBUIN
abpa3uBHO-METAJUINYECKOI, KOTOphIE OBLIHM MIepeIaHbl B HCCIeI0BaTENbCKY0 TabopaTopuio TOO
«Hay4yHo-aHaMMTHYECKUI LEHTP» Ul ONPEACICHHUS ero XMMHYECKOro cocTaBa. Pe3ynbTaTbl
XUMHUYCCKUX aHaJIM30B Ui OIPCACIICHUA COACPKAHWUA HCOPraHUYCCKUX W OPraHUYCCKUX
COCTAaBJISIFOIIMX OTXO0/1a IpezcTaBieHbl B Tabmuie 9 u 10 cOOTBETCTBEHHO, MPOTOKOJIA aHATH30B
IIPUBENIECHBI B IPUIIOKEHUH 1.

Tadauma 9 — Pe3yabTarbl XMMHYECKOr0 aHAJIU3Aa HA COJep:KAHHE HEOPraHMYeCKHUX
COCeIMHEHHUI B IbLIM A0Pa3MBHO-METAVIHYECKOH

Ne 1. OnpenensieMblil 3JIEMEHT UJIH COeJUHEHHUE Conepxkanmne, MI/Kr
1 Jlnokcua KpeMHUs SiO, 267460

2 JInokcu THTaHa TiO; 3670

3 OKCHUI AIFOMAHUSA Al,O3 15910

4 Okcup xeaesa Fe O3 619320

5 Oxkcug xpoma Cr03 5160

6 Okcug Maruus MgO 3750

7 OKcHp KaJlblus CaO 9030

8 Okcup Kanus K,O 8470

9 Oxkcup HaTpust Na,O 13310

10 Oxkcup O6apust BaO 330

11 Okcup UHKA ZnO 5380

12 Oxkcupg Meau CuO 26510

13 OKCHIl CBUHIA PbO 490

14 OKCHIl HUKEIA NiO 120

15 Oxkcujl Maprasua MnO 3330

16 Bona H,O 3670
Hroro: 985910,00

Tabmuma 10 — Pe3yabTaTbl XHMHYECKOI0 AaHAJIM3a HA COJEpP:KAHME OPraHMYeCKHX

coeTMHEHU I B NbLIN aﬁpa:&]/IBHO-MeTaJIJII/I‘leCKOﬁ

Ne n.m. OnpeaensieMblii 3JIeMeHT WU COeIMHEHUE Copep:xanue, MI/Kr
OpFaHI/I‘IeCKI/Ie BEOICCTBA TIOJABWKHBIE B HECHOJMAPHBIX PACTBOPUTEIIAX

1 (cMa309HO-0XJIaXIa011asl )KUJIKOCTh HEBOJIOPACTBOPUMAS - COJIHJIOJ) 13530,0
Opraandeckre BenecTBa 0IBUKHBIEC B OJSPHBIX PACTBOPUTEIIIX (CMAa309YHO-

2 OXJIKIAIOIIAs )KUJKOCTh BoJopacTBopuMas B Bojie - o Mapke COX GCS) 100,00

3 TBEpApIil ocTaTOK 982230,0

4 Cymma (heHOTI0B 0,0340

Hroro: 995860,0

JlaHHbIe, TIONyYEHHBIE B PE3yJIbTaTe JIAOOPATOPHBIX WCIBITAHUN, TO3BOJSIOT C

HCO6XO,Z[PIMOI>1 JJIsA Knaccn(bmcaunn 0TX0J4a TOYHOCTBIO OIIPECACIIUTD HpHBCI[CHHBIfI XUMHUYECKUM

COCTaB

HCCIIEAYEeMOro 0TX0/1a, TIPeICTaBIeHHbIN B Tabmmie 11.

Taouuua 11— IlpuBeaeHHbI XUMHYECKHA COCTAB NbLIM A0PA3MBHO-METAJINYECKOI

Ne n.m. KoMIioHeHTBhI 06pa3na 0TX010B Conep:xanue, %
OpFaHI/IquKI/Ie BCIIIECTBA IIOABUXXHBIC B HCHOHHpHBIX paCTBOpI/ITeHﬂX (CMa30‘{HO-

1 OXJIQKIAIONIAs )KHJIKOCTh HEBOPACTBOPUMAS - COJIUIION) 1,353
OpraHuyecKkre BeIIecTBa MOABIKHBIE B IMOJSIPHBIX PACTBOPHUTENAX (CMa309YHO-

2 OXJIAKIAIOIIAs )KHJIKOCTh pacMBOpHuMas B Boje - mo Mapke COXK GCS) 0,010

3 Cymma ¢eHo0B 0,0000034

4 JInokcu KpeMHUs Si0; 26,7460

5 Jlnokcu1 THTAHA TiO, 0,3670
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6 OKcHJT ATIOMHHUS Al O5 1,5910
7 Okcup xenesa Fe O3 61,9320
8 Oxcun xpoma Cr,03 0,5160
9 Oxcup MarHus MgO 0,3750
10 OKCHJT KaJIbIIHs CaO 0,9030
11 OKcuJt Kaaus K,O 0,8470
12 Oxcun Hatpus Na,O 1,3310
13 Oxcup O6apust BaO 0,0330
14 Okcui IMHKA ZnO 0,5380
15 Okcupg Meau CuO 2,6510
16 OKcuj CBHHIA PbO 0,0490
17 OKcCHUJT HUKEIIS NiO 0,0120
18 Oxcup Maprasna MnO 0,3330
19 Bona H,O 0,3670

HUroro: 100,0

5. PACYET KOHIEHTPAIIUI OITACHBIX BELIECTB 1100
JJUMUTUPYIOHIUM ITOKA3ATEJISIM

Pacuera koHIIEHTpaIHil OMTACHBIX BELIECTB, COJIEPIKALIUXCS B OTXO/IE, [10 TUMHUTHPYIOIIUM
MOKAa3aTeJIsIM COIJIACHO MPUIIOKEHHUIO 3 Kilaccu(PuKaTopa OTXO00B MIPUBEEH B MIPUIIOKEHUH 2.

CBoJiHBIE TaHHBIC TTPUBEICHBI B TabmuIe 12.
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TaGJmua 12 - CBOI[HbIe JAaHHBIEC pacdyeTra KOHHeHTpaHHﬁ OIMMACHBIX BEHIECTB, COACPKAIIUXCH B IIbLJIA aﬁpasano-MeTanﬂn'{eCRoi/i

Ne .Hl/lMl/lTl/lpyl()llll/Iﬁ TIOKa3aTeJIb OIMAaCHBIX BelleCTB HOpOFOBLle KOHHCHTpaul/lﬁ 3HaueHue Mo BemeCTBa U UX KOHIEHTPaUus, onpeaeasoumne onacHbie CBoOjicTBa oTXxoaa
IL.II. SHAYCHUSA BelIEeCTB B 0TXO0/1€, JIMMHTHPYOLIEMY
JIMMHUTHPYIOLIUX COOTBETCTBYIOIIIAA nmokKasareJjro
noKasareJiei JMMUTHPYIOLIEMY
noKaszarejmw, %
1 2 3 4 5 6
1 H3 TeMIenaTyha BOHbILKL °C <55 1482 He OMACHBIH 1482
(HP3) patyp )
2 H4 >10 5,775 He onacHblii | OpraHuyeckue BELIECTBA MOJBHYKHBIE B IOJSPHBIX PacTBOPUTENSIX
O6mast KOHIICHTPAIUS
(HP4) F— BeIIECTB (cMa309HO-OXTaKAAIOIIAs JKUAKOCTh PACMBOPHMAs B BOJIC - TI0 MapKe
gH;ITBaIO X ce LeSHLIf; COX GCS) - 0,01 %; Oxcun xanpmus - 0,903 %; Oxcua kamus - 0,847
OB encneLEm as P %; Oxcun Hatpus - 1,331 %; Oxcun 6apus - 0,033 %; Okcun meau -
P 2,651 %; Cymma - 5,775 %;
>20 5,042 He onacHblii | OpraHuyeckre BelIeCTBa MOJBUKHBIE B HEMOJSPHBIX PaCTBOPUTEISIX
O6uias KOHLICHTPALHS
(cMa304HO-0XJIaXAAI0MIasl JKUJKOCTh HEBOPACTBOPUMASL - COJUAON) -
pasIpakaronux BEIIIECTB, N
1,353 %; Opranudyeckue BellecTBa TMOJBWKHBIE B IOJSPHBIX
BBI3BIBAIOIIAX Cepbe3HbIC
A — Coxn pacTBOPUTENAX (CMA30YHO-OXJIAXKIAAIONIAS )KUIKOCTh PACMBOpUMAs B
ge ecTBa I é CTABJISIOLING Boje - mo mapke COXK GCS) - 0,01 %; Oxkcupa xpoma - 0,516 %; Oxcun
OHI:CHOCT; on acnnpaﬂpm m kanpuus - 0,903 %; Okeun kamus - 0,847 %; Okeupg Hatpus - 1,331 %;
P patt Oxcup 6apust - 0,033 %; Oxcun ceuana - 0,049 %; Cymma - 5,042 %:;
3 HS5 OOmrast KOHIICHTpAlUsl BEIIeCTB 4 >25 0,000 HE ONMACHDBIN
(HPS) Kjlacca OIIACHOCTH, 0O0JIaJarolnne
ocTpoit TOKCUYHOCTBIO o
BO3ICHCTBUIO Ha OPTaHU3M
4 H6 OOm1ast KOHIIEHTpAIHS BemecTB 1 u 2 >0,1 0,000 HE ONACHDBIH
(HP6) | xmacca omacHocTH, OOJagaronye
ocTpoit TOKCHUYHOCTBIO o
BO3JICHCTBUIO HA OPTaHU3M
OOmrass KOHIIGHTpamus BemecTB 3 >3 0,000 He ONMACHBIN
KJlacca OIIACHOCTH, 00JIaJarolue
ocTpoit TOKCHUYHOCTBIO o
BO3JICHCTBUIO HA OPTaHU3M
5 H7 Hannuue BemiecTBa, NPU3HAHHOTO >0,1 0,516 OMNAaCHDI Oxkcun xpoma - 0,516 %; MakcumanbHoe 3HadeHue - 0,516 %:;
(HP7) | xanueporenom | Kiacca OIacHOCTH
Hannuue BemecTBa, NPU3HAHHOTO >1 1,591 OIACHBII Oxcup amomunus - 1,591 %; Oxcupg vHukens - 0,012 %; MakcumanbHoe
KaHILIEPOTreHOM 2 KJIacca OMacCHOCTH 3Hauenue - 1,591 %;
6 HS8 OG6mrast KOHILICHTpALHs >1 2,178 OMACHBII Oxkcun kamus - 0,847 %; Okcun Hatpus - 1,331 %; Cymma - 2,178 %;
(HP8) | pazbenaroumx BELIECTB,
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Ne JIMMUTHPYIOLIUI OKA3aTe/Ib ONACHBIX BellleCTB IToporossie Konuenrpauus 3HayeHHne Mo BewecTBa U HX KOHLEHTPaLUsl, ONPeAe/sIoNINe ONacHbIe CBOICTBA 0TX0a
IL.II. 3HAYECHU s BeEIIECTB B 0TXO0€, JIMMUTHPYOLIEMY
JIMMHUTHPYIOLIUX COOTBETCTBYIOLLIASA nmoKa3sarteJiro
nokasareJiei JUMHTHPYIOLIEMY
nokasareso, %
1 2 3 4 5 6
BBI3BIBAIOUINX TOpakeHue (HEeKpo3)
KoM 1 Kj1acca OmacHOCTH
O6uias KOHLEHTpalus >5 0,043 He onmacHblil | OpraHudeckue BeIIECTBa IMOABHXKHBIC B IOJSIPHBIX PACTBOPUTEIIAX
pasbeaarImux BEIIIECTB, (cMa304HO-0XJIaXAA01as )KUKOCTh PACTBOPUMasl B BOJIE - TI0 MapKe
BBI3BIBAIONINX TOpakeHHe (HEKpo3) COX GCS) - 0,01 %; Oxcun 6apus - 0,033 %; Cymma - 0,043 %;
KOJKH 2 KJIacCa OMacHOCTH
7 H10 Hannuue BemiecTBa NPU3HAHHOTO >0,5 0,333 He onacHblii | Oxcua cBunua - 0,049 %; Okcun mapranua - 0,333 %; MakcumansHoe
(HP10) | TOKCWYHBIM AJIsi PENPOAYKTHBHOCTH 3HaveHue - 0,333 %;
1 Kjacca OMmacHOCTH
Hanuuue BemiecTBa NPU3HAHHOTO >5 1,591 He omacHblii | Oxcun amomunus - 1,591 %; MakcumansHoe 3Ha4eHue - 1,591 %;
TOKCHYHBIM JJISl PEIPOAYKTHBHOCTH
2 Kj1acca OMAaCHOCTH
8 HI11 Hannuue BemecTBa, NPU3HAHHOTO >0,1 0,000 He ONMACHBII
(HP11) | myTaresom 1 kiacca OmacHOCTH
Hannuue BemecTBa, NPU3HAHHOTO >1 0,000 HE ONMACHDBIN
MYTareHoM 2 KJIacca OMAaCHOCTH
9 H13 Hanmnuwe "cencubunuzupyromero" >10 0,012 He onacHblii | Oxcun Hukens - 0,012 %; MakcumansHoe 3Hauenue - 0,012 %;
(HP13) | BemectBa
10 OcTpasl TOKCHYHOCTh ISl BOJHOM >25 5,380 He onacHblii | Oxcun nuHKa - 5,38 %; PacuetrHoe 3nauenue - 5,38 %;
(1)HP14 | cpexnsr (1 xmacc)
11 OcTpasl TOKCHYHOCTH IS BOJHOM >25 53,800 OMNAaCHDI Pacuetnoe 3nauenue - 53,8 %;
(2)HP14 | cpexmsr (2 ximacc)
12 OcTpasl TOKCHYHOCTH ISl BOJIHOM >25 539,331 OIAaCHDI Pacuetnoe 3nauenue - 135901,263 %;
(3)HP14 | cpemsr (3 ximacc)
13 >25 1358,380 onacHbIii OprannyecKre BEIIecTBA MOIABIKHBIEC B HETIOJSIPHBIX PACTBOPUTEIISIX
XpoHHYecKass TOKCHUYHOCTh  JIJISt
(4)HP14 BoHoi cpenst (1 Kace) (cMa309HO-OXTaKAAIONIAs KHUIKOCTh HEBOJIOPACTBOPHMAS - COIHION)
- 1353 %; PacueTnoe 3nHaueHue - 1358,38 %;
14 >25 13583,800 OIACHBIN Opranuyeckre BeNIECTBA MOABMKHBIE B HETOJISIPHBIX PAaCTBOPHUTEISIX
XpoHuueckass  TOKCHYHOCTh  AJISt
(5)HP14 BomHOH cpenl (2 Kiace) (cMa309HO-OXTaKAAIONIAs KHUIKOCTh HEBOJIOPACTBOPHMAS - COIHION)
- 1353 %; PacueTnoe 3nHauenue - 13583,8 %;
15 >25 135901,263 OIACHBIH Opranuyeckye BeLIECTBA MOABIKHBIE B HETOJISIPHBIX PAaCTBOPHUTEISIX
XpoHHueckass  TOKCHYHOCTb  JAJISt
(6)HP14 (cMa304YHO-0XJIXKAI0IAs KHJIKOCTh HEBOIOPACTBOPUMAsl - COJIMION)

BOAHOM cpeapl (3 Kki1acc)

- 1353 %; PacueTtnoe 3nauenue - 135901,263 %:;
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Ne JIMMUTHPYIOLIUI OKA3aTe/Ib ONACHBIX BellleCTB IToporossie Konuenrpauus 3HayeHHne Mo BewecTBa U HX KOHLEHTPaLUsl, ONPeAe/sIoNINe ONacHbIe CBOICTBA 0TX0a
IL.II. 3HAYCHUsA BeEIIECTB B 0TXO0€, JIMMUTHPYOLIEMY
JIMMHUTHPYIOLIUX COOTBETCTBYIOLLIASA nmoKasarTeJjiro
nokasareJiei JUMHUTHPYIOLIEMY
nokasareso, %
1 2 3 4 5 6
16 >25 1424,294 OIACHBII Opranudeckue BeLIECTBA MOABIKHBIC B HETOJISIPHBIX PACTBOPHUTEISIX
XpoHnyeckass  TOKCUYHOCTb ISt
(7)HP14 BoJHOM cpens! (4 Knace) (cMa304HO-0XJIaXAAI0MIAsl )KUJIKOCTh HEBOJOPACTBOPUMAST - COJTUJIOIN)
- 1353 %; Oxcun menu - 2,651 %; PacueTnoe 3Hauenue - 1424,294 %:;
17 >0,1 0,000 He ONMACHBI|
OnacHOCTh JUIsi 030HOBOT'O CJIOS
(8)HP14
BriBOx: OTX0/1 OTHOCUTCS K ONIACHBIM
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3AK/IFOYEHUE

B HHWP mnpoBenensl wuccienoBaHus MbUIM  aOpa3UBHO-METAUIMYECKOH C  IIENBIO
ONpECIICHUsI ONACHBIX CBOMCTB, KOTOpPBIE MOTYT OKa3blBaTb BpPEIHOE BO3JCHCTBHE Ha
OKPYXKaIOIIyI0 Cpeay, NPEACTaBIATh IMOTCHIHUAILHYIO ONACHOCTH IS JKHU3HH U 3J0POBbBSA
YEJIOBEKA B PE3YJIbTATE COACPKAHUS B CBOEM COCTAaBE BPEAHBIX BEILECTB.

JlaHHbIe, TOJTYYCHHBIE B pe3yjbTaTe Ja0OpPaTOPHBIX HCHBITAHWN, TO3BOJNIMIN C
HEOO0X0MMOM I KJIaCCU(PHUKALIMUA O0TXO0/1a TOYHOCTBIO ONPEIEIUTh TPUBEICHHbBIN XUMUYECKUI
COCTaB HCCJIEIYyEeMOr0 OTXO0/a, Ha OCHOBAaHMHM KOTOPOTO OBUIM pPacCYMTaHbl— JIMMUTHPYIOIIHE
noka3arenan Oe30MacHOCTH OTXOJIOB B COOTBETCTBUM C mpuioxkeHueM 3 Kiaccugukartopa.
HOpSIIIOK OIIPCACIICHUA JIMMUTHUPYIOIIHUX Mmokaszarejieii OCHOBaH Ha YUCTC OKCICPUMCHTAJIbHBIX
JTAaHHBIX T10 ONACHBIM CBOMCTBAM PA3JIMYHBIX BEILECTB, BXOAIIUX B COCTaB 00pa3la 0TX0/a.

HpOBGI{GHHHMI/I HUCCIICAOBAHHUAMN MW pacd€TaMM YCTAHOBJICHO, YTO OTXOJbl — IIbLIb
abpa3uBHO-METAJUINYECKAsE OTHOCATCS K «ORACHBIMY) OMXO00aM.
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Ne Cocras oTxoaa N HcTouHuKH H3 (HP3) H4 (HP4) H5 (HP5)
JININ £ S = O01mast KOHUEHTPALMS OO01mAast KOHIEHTPALHS O01mas KOHIEHTPALHS BellecTB
§ & z pa3£lpa)l€a10llll/lx BeIIeCTB, Pasapakalolux Beuecrs, 4 knacca ONMACHOCTH,
< o E BHI3BIBAIOLLHX CepPbe3HbIe BBI3BIBAIOLIMX 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]
5 =
Ja "+"/ Her "{ Konuenrtpamus, | la "+"/ Her "{ Konnenrpauus, | Ia "+"/ Her "{ Konuenrtpamus,
" % " % " %
1 2 3 4 9 10 11 12 13 14 15
1|Opranuveckne BemiecTBa  IOOBIKHBIC B 1’353000 1. 'urueHnyecKux HOPMaTHBOB K aTMOCcepHOMY BO3yXY (IpuKa3 165 _ 0,000000 a 1,353000 _ 0,000000
HETIOJAPHBIX PacTBOPHTENSX (cMa304Ho- Munuctpa 3apaBooxpanenust Pecrry6imku Kasaxcran ot 02.08.2022 r. Ne
OXJIaJKJIaroiasl XUIKOCTb HEBOpACTBOpUMAs - KP ICM-70);
conmnon) 2. CaHUTapHO-3MUIEMUOJIOTHYECKHE TPEOOBAHUS K BOJOMCTOYHHKAM
(npuka3 MuHHCTpa HalMOHANIBHON YKoHOMUKH Pecrry6imku Kasaxcran ot
2|Opramriceine  pemectsa  nogsmsanic [ 0,010000|!6:03-2015r. Ne 209); 170 + | 0010000 + [ 0010000 - [ 0000000
[OJISPHBIX pacTBOpUTEIsX (cMa304HO- 3. 'urueHnyecKre HOPMaTHBBI K 6€30MaCHOCTH cpe/ibl 0OUTaHus (IPHUKa3
OXJTAKIAIOLLASt KIKOCT PACMBOPHMAS B BOJIE Munnctpa 3apaBooxpanenns Pecry6imku Kasaxcran ot 21.04.2021r Ne KP
JICM -32);
- mo mapxe COX GCS ) 4. A5l Koponbuenko, JI.A. Koposbuernko. [ToxxapoB3pbIBoOnacHOCTh
3 Anore 26,746000 Petccrs w warepuaron. Crpaounk - 2004 v 1610 [ o000000] - [ o0000000[ - [ 0,000000
KpeMHus Sio, 5. Jlazapes, JleuHa. BpeiHble BemecTsa B MPOMBIIIIEHHOCTH. T.1, T.2, T.3.
CrpaBoynuk.-1976 r.;
4 [Auoxcun . 0’367000 6. IlepeyeHn BeliecTB, NPOAYKTOB, IPOU3BOICTBEHHBIX IIPOLIECCOB H 510 = 01000000 - 0’000000 = 01000000
THTaHa Tio, OBITOBBIX (JaKTOPOB, KAHLIEPOTEHHBIX 71 yenoBeka, Ne 1.02.005-94 ot
5|Oxcuzn 1,591000(22.08.1994 r.; 1566 = 0,000000 5 0,000000 - 0,000000
AMIOMUHUS Al,O; 7. T'uruennyeckas oLEeHKa BPEIHBIX IIPOU3BOACTBEHHBIX (DAKTOPOB H
MPOM3BOJICTBEHHBIX POLIECCOB, ONACHBIX IS PENPOYKTUBHOTIO 3710POBbsI
6 Oxcu xenesa FE'203 61’932000 4enoseka. Meroxnueckue pekomernaaunu N 11-8/240-09 ot 12.07.2002 r.; 1566 - 0'000000 - 0’000000 - 0'000000
8. MeTosika npoBe/IeHus! CrIeNUaIbHON OLIEHKU YCIOBHH TPy/a.
7 Okcuj Xxpoma 01516000 KnaccuduxaTtop BpeHbIX U (MIM) ONACHBIX IPOU3BOJACTBEHHBIX (haKTOPOB 400 - 01000000 + 01516000 - 01000000
Cry04 N 33n0124.0120141.;
8 OKCHI MATHIS 0,37500019, Cornacoannas na rno6anbHOM ypoBHE cHCTEME KaccHbuKaumy 2825 _ 0,000000 - 0,000000 . 0,000000
A MgO ONMAcHOCTH M MapKUPOBKM XuMuyeckoi npoaykiuu (CI'C) - I yacTs
9|Okenx 0.903000 «OmacHOCTH JUIsl 37I0POBbS U OKPYIKAIOIIEH CPEeIb. _ + 0.903000 + 0.903000 ~ 0.000000
KaJIbIUs Cao
10{Okeun kamms  K,0 0,847000 350 + 0,847000 + 0,847000 = 0,000000
2
K1 I— 1,331000 59 + | 1331000 + | 1331000 - | 0,000000
a,0
] P 0,033000 - + | 0033000 + [0033000 - | 0000000
K] A 0,538000 460 ~ | 0000000 - [ 0000000 - | 0,000000
14{Okcun memn  CuO 2,651000 1234 + 2,651000 - 0,000000 - 0,000000




Ne Cocras oTxoaa N HcTouHuKH H3 (HP3) H4 (HP4) H5 (HP5)
JININ £ S = O01mast KOHUEHTPALMS OO01mAast KOHIEHTPALHS O01mas KOHIEHTPALHS BellecTB
§ & E Pa3APAKAIIINX BEWIECTE, PasIPaKAIOMMX BEIIECTB, 4 kaacca onacHocTs,
g ; = BLI3HIBAIONIAX CEPheInbie Buabn}zawmnx cephbe3HbIe obaaxaromme ocTpo
= % = HoBpeaIeHI T1a3 pasipaKeHHsl 17123, KOKH H | TOKCHYHOCTBIO 110 BO3/IEHCTBHIO
n : & BEIIECTBA, NMPEACTABJIAOIINE Ha OPraHusm
L 2 0NACHOCTH NPH ACHHPALHH
S 3
E =
=~
Ja "+"/ Her "{ Konuenrtpamus, | la "+"/ Her "{ Konnenrpauus, | Ia "+"/ Her "{ Konuenrtpamus,
" % " % " %
1 2 3 9 10 11 12 13 14 15
o]
5 et comne oo 0,049000 270 ~ | 0000000] + | 0049000] - | 0,000000
16| 0cnt mmcens nio 0,012000 570 ~ | 0o000000] - [0000000] - | 0,000000
17|Oxenn 0,333000 240 - 0,000000 - 0,000000 = 0,000000
Mapratua MnO
18|Bona H,0 0,367000 - = 0,000000 - 0,000000 - 0,000000
HTroro: 99,9540 1482 5,7750 5,0420 0,0000
BbinoJiHeHne KpUTepus: He ONMACHBIH He OMaCHBIN He ONMACHBIH He OMaCHBIN

3akoueHue:

OTX01 OTHOCHTCSI K OMIACHBIM




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 pass X BEIIECTB, Pa3belalomux BellecTs,
N Oﬁﬂaﬂal()lll"e 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
Y
=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|Oprasmyeckne  emectsa  momsmwiwee 8| 1353000 - 0,000000 - 0,000000 5 0,000000 = 0,000000 = 0,000000 = 0,000000
HENOJISIPHBIX ~ PAacTBOPUTENAX  (CMa3ouyHoO-
OXJIaX/IAI0MIasl JKUAKOCTh HEBOpAacTBOpUMAs -
COJIAO0IT)
2|Oprannyeckue  semectsa  nosmwknsie B[ (0,010000 - 0,000000 - 0,000000 5 0,00 = 0,000000 5 0,000000 + 0,010000
MOJISIPHBIX pacTBOPHUTENAX (cMa304Ho-
OoXJIaxxaaromast )KUAKOCTbh paCMBOpHUMas B BOJC
- mo mapke COX GCS)
3|Anoxcun 26,746000 - 0,000000 - 0,000000 5 0,000000 = 0,000000 = 0,000000 = 0,000000
KPEMHUS SiO,
4 |Anoxcun 0,367000 - 0,000000 - 0,000000 5 0,000000 = 0,000000 S 0,000000 = 0,000000
TUTaHa TiO,
5|Oxcuzn 1,591000 - 0,000000 - 0,000000 5 0,000000 + 1,591000 5 0,000000 = 0,000000
AMOMHHHS Al;05
6l 61,932000 - 0,000000 - 0,000000 5 0,000000 = 0,000000 5 0,000000 = 0,000000
KCHJ Kenesa 2,05
| oxen Xpoa ;o 0,516000 - 0,000000 - 0,000000 + 0,516000 = 0,000000 5 0,000000 = 0,000000
8o 0,375000 - 0,000000 - 0,000000 5 0,000000 = 0,000000 5 0,000000 = 0,000000
KCHUJ MarHust Mgo
9|Oxcuzn 0,903000 - 0,000000 - 0,000000 5 0,000000 = 0,000000 = 0,000000 = 0,000000
KaJIbIUs CaO
10(Oxenn kamms  K,0 0,847000 = 0,000000 S 0,000000 - 0,000000 - 0,000000 + 0,847000 - 0,000000
11 oenn arpus o o 1,331000 = 0,000000 5 0,000000 - 0,000000 - 0,000000 + 1,331000 - 0,000000
12|, 0,033000 - 0,000000 - 0,000000 5 0,000000 = 0,000000 5 0,000000 + 0,033000
Kcua Oapust BaO
13 ok wmxa 710 0,538000 = 0,000000 5 0,000000 - 0,000000 - 0,000000 - 0,000000 - 0,000000
14{Okcun memn  CuO 2,651000 - 0,000000 - 0,000000 - 0,000000 - 0,000000 - 0,000000 - 0,000000




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 oﬁnaualoume 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
] o p— ohO 0,049000 = 0,000000 5 0,000000 - 0,000000 - 0,000000 - 0,000000 - 0,000000
16| ok mikens NiO 0,012000 - 0,000000 - 0,000000 5 0,000000 + 0,012000 5 0,000000 = 0,000000
17|Oxenn 0,333000 = 0,000000 5 0,000000 - 0,000000 - 0,000000 - 0,000000 - 0,000000
Mapratua MnO
18|Boxa H,0 0,367000 - 0,000000 - 0,000000 S 0,000000 = 0,000000 5 0,000000 = 0,000000
Hroro: 99,9540 0,0000 0,0000 0,5160 1,5910 2,1780 0,0430
BbinoJiHeHne KpUTepus: He ONACHBII He ONACHBII ONaCHbII ONaCHBII 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 NPH3HAHHOTO MYTareHoMm 2 "'cencnOMIM3MpYyIomero" cpenn! (1 knace)
= . . N
[~ PENnpoOAYKTHBHOCTH 1 kaacca PENnpoayKTHBHOCTH 2 KJjlacca KJ1acca onacHoOCTH KJj1acca onmacHoOCTH Belecresa CyMMa "yqun,maemblx"
Q‘ OUACHOCTH OmaCHOCTH KOMIIOHEHTOB, OTHECEHHbIE K
; KJacey onacm)’cm 1 no ocrpoii
g TOI\‘C“"{HO&‘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|Opranmueckne  Bemecta  moxsmkmeie B[ 1 353000 5 0,000000 = 0,000000 5 0,000000 = 0,000000 = 0,000000 - 0,000000
HETOJAPHBIX ~ PAaCTBOPHUTENSAX  (CMa304HO-
oXJaXkAarouiasi )KUIKOCTh HEBOPacCTBOpUMAs -
COJIMIION)
2|Opranuueckue  Bemiectsa  moaswkieie 8| (0,010000 5 0,000000 = 0,000000 5 0,000000 = 0,000000 5 0,000000 - 0,000000
TIOJISIPHBIX pacTBOpUTEIIAX (cMa3o4HO-
oxJIaxKJaromas JXUIAKOCTh paCMBOpHUMas B BOJAC
- o mapke COX GCS)
3|Mnoxenn 26,746000 5 0,000000 = 0,000000 5 0,000000 = 0,000000 = 0,000000 - 0,000000
KpEMHHUSI SiO,
4 |Muoxenn 0,367000 5 0,000000 = 0,000000 5 0,000000 = 0,000000 = 0,000000 - 0,000000
THTaHa TiO,
5|Oxcun 1,591000 5 0,000000 + 1,591000 5 0,000000 = 0,000000 5 0,000000 - 0,000000
AJIFTOMUHUS A|203
6|, 61,932000 5 0,000000 = 0,000000 5 0,000000 = 0,000000 5 0,000000 - 0,000000
KCHJI JKEee3a Fe,0;
7| oxenx Xpova p o 0,516000 5 0,000000 = 0,000000 5 0,000000 = 0,000000 = 0,000000 - 0,000000
8lo 0,375000 5 0,000000 = 0,000000 5 0,000000 = 0,000000 5 0,000000 - 0,000000
KCUJ MarHus Mgo
9|Oxcun 0,903000 5 0,000000 = 0,000000 5 0,000000 = 0,000000 = 0,000000 - 0,000000
KaJIbLus CaO
10|Oxenn kamns  K,0 0,847000 - 0,000000 - 0,000000 - 0,000000 - 0,000000 - 0,000000 - 0,000000
11 e warpus (2 o 1,331000 - 0,000000 - 0,000000 - 0,000000 - 0,000000 - 0,000000 - 0,000000
12, 0,033000 5 0,000000 = 0,000000 5 0,000000 = 0,000000 5 0,000000 - 0,000000
keua oapus BaO
13 ke wamxa 20 0,538000 - 0,000000 - 0,000000 - 0,000000 - 0,000000 - 0,000000 + 5,380000
14(Okcmn e CuO 2,651000 - 0,000000 - 0,000000 - 0,000000 - 0,000000 - 0,000000 - 0,000000




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 NPH3HAHHOTO MYTareHoMm 2 "'cencnOMIM3MpYyIomero" cpenn! (1 knace)
[~ PENnpoOAYKTHBHOCTH 1 kaacca PENnpoayKTHBHOCTH 2 KJjlacca KJ1acca onacHoOCTH KJj1acca onmacHoOCTH Belecresa CyMMa "y‘mn,maemblx"
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
15| Okernn cammua oh0 0,049000 + 0,049000 - 0,000000 - 0,000000 - 0,000000 - 0,000000 - 0,000000
L —— NIO 0,012000 5 0,000000 = 0,000000 5 0,000000 = 0,000000 + 0,012000 - 0,000000
17|Oxcun 0,333000 + 0,333000 - 0,000000 - 0,000000 - 0,000000 - 0,000000 - 0,000000
Maprasuia MnO
18|Boma H,0 0,367000 S 0,000000 = 0,000000 = 0,000000 = 0,000000 5 0,000000 - 0,000000
HTtoro: 99,9540 0,3330 1,5910 0,0000 0,0000 0,0120 5,3800

Boinosinenue KpuTEpus:

He OMACHBI

He OMaCHBII

He OMaCHBII

He OMaCHBII

He OMaCHBI

He OMaCHBII

3akawueHne:

OTX01 OTHOCUTCH K OMACHBIM




Ne Cocras oTx0a2 ° (2)HP14 (3)HP14 (4)HP14 (5HP14
II.11. £ OcTpasi TOKCHYHOCTD /LISl BOJIHOIE cpe/ibl OcTpasi TOKCHYHOCTD JUIsl BOJHOI cpeb! (3 Kiace) XpoHuyeckasi TOKCHYHOCTD JUIsI XpoHuyeckasi TOKCHYHOCTD LISl BOJHOIE cpebl (2 Kiace)
§ (2 kaace) BoHOii cpenpl (1 Kaace)
] 10-kpaTHas cymma 100-kpaTHasi cyMmma "y4HTBIBAEMbIX'' KOMIOHEHTOB, Cymma "yuntbiBaembix" 100-kpaTHasi cyMmma "y4HTBIBAEMbIX'' KOMIOHEHTOB,
E“ "'yUHTBIBAEMBIX" KOMIIOHEHTOB, OTHECEHHBIX K KJIacCy omacHocTH 1 mo ocrpoii KOMIIOHEHTOB, OTHECEHHbIE K OTHECEHHBIX K KJIACCY OMACHOCTH 1 Mo XpoHudecKkoii
== OTHeCeHHBIX K KJaccy onacHocTu 1 no TOKCHYHOCTH, BMecTe ¢ 10-kpaTHoii cymMMoii Beex KJj1acey onacnoctu 1 no TOKCHYHOCTH, BMecTe ¢ 10-kpaTHoii cymMMoii Beex
Y ” ” o
= 0CTPOii TOKCHYHOCTH, BMeCTe ¢ CyMMOii KOMIIOHEHTOB, OTHECEHHBIX K KJIACCY ONACHOCTH 2 10 XPOHHYECKOH TOKCHYHOCTH KOMIIOHEHTOB, OTHECEHHBIX K KJIACCY ONACHOCTH 2 10
= BCeX KOMIIOHEHTOB, 0THECEHHDBIX K 0CTPOii TOKCHYHOCTH, BMECTe ¢ CyMMOii Bcex npeBbImaer 25% XPOHHYECKOI TOKCHYHOCTH, BMeCTe ¢ CyMMOii Bcex
§ KJIaccy ONMACHOCTH 2 10 0CTPOii KOMIIOHEHTOB, OTHECEHHBIX K KJIACCY ONACHOCTH 3 110 KOMIIOHEHTOB, OTHECEHHBIX K KJIACCY ONACHOCTH 3 110
TOKCHYHOCTH 0CTPOii TOKCHYHOCTH XPOHHYECKOH TOKCHYHOCTH
Ja "+"/ Her "-" | Konnenrpauus, % Ja "+"/ Her "-" Kounenrpanus, % Ja "+"/ Her "-" | Konuenrpanusi, Ma "+"/ Her "-" Kounenrtpanus, %
%
1 2 3 40 41 42 43 44 45 46 47
1|Oprasmyeckne  emectsa  momsmwiweie 8| 1353000 - 0,000000 - 0,000000 + 1353 - 0,000000
HEMOJIAPHBIX PpacTBOPUTEIIAX (CM@SO‘IHO-
OXJIaX/IAIOMIasl JKUAKOCTh HEBOpAcTBOpUMAs -
COJIAO0IT)
2|Oprannyeckue  semectsa  noaswknsie B[ (0,010000 - 0,000000 - 0,000000 - 0,000000 - 0,000000
MOJISIPHBIX PacTBOPHUTENAX (cMa304Ho-
OoXJIaxxaaromast )KUAKOCTbh paCMBOpHUMas B BOJC
- mo mapke COX GCS)
3| Anoxeny _ 26,746000 - 0,000000 - 0,000000 - 0000000 - 0,000000
KPEMHUSI SiO,
4 |Awnoxcun 0,367000 - 0,000000 - 0,000000 - 0,000000 - 0,000000
TUTaHa TiO,
5|Oxenn 1,591000 - 0,000000 - 0,000000 - 0000000 - 0,000000
AMOMHHHS Al;05
6| 61,932000 - 0,000000 - 0,000000 - 0,000000 - 0,000000
KCHJ Kenesa 2,05
0,000000
| oxen Xpova ;o 0,516000 - 0,000000 - 0,000000 - - 0,000000
8| oxen 0,375000 - 0,000000 - 0,000000 - 0,000000 - 0,000000
[ MATHUS \q g0
9|Oxenn 0,903000 - 0,000000 - 0,000000 - 0000000 - 0,000000
KaJIbIUs Cao
10(Oxenn kamms K0 0,847000 - 0,000000 - 0,000000 - 0,000000 - 0,000000
P 1331000 - 0,000000 + 1,331000{ - 0,000000 ] 0,000000
125 cn s 0033000 - 0,000000 _ 0,000000] - 0000000 ; 0,000000
AGapus  pa0
13 ok wmxa 710 0,538000 - 0,000000 - 0,000000 + 5,380000 - 0,000000
14{Okcun memn  CuO 2,651000 - 0,000000 - 0,000000 - 0,000000 - 0,000000




IL.11.

CocraB oTxoaa

Konuentpauus, %

(2)HP14

(3)HP14

(4HP14

(5)HP14

OcTpasi TOKCHYHOCTD /LISl BOJIHOIE cpe/ibl
(2 kaace)

OcTpasi TOKCHYHOCTD JUIsl BOJHOI cpeb! (3 Kiace)

XpoHuyeckasi TOKCHYHOCTH ISt
BO/IHOIi cpepl (1 KiIace)

XpoHuyeckasi TOKCHYHOCTD LISl BOJHOIE cpebl (2 Kiace)

10-kpaTHas cymma
"'yUHTBIBAEMBIX" KOMIIOHEHTOB,
OTHeCeHHBIX K KJIaccy onacHocTH 1 mo
0CTPOii TOKCHYHOCTH, BMeCTe ¢ CyMMOii
BCeX KOMIIOHEHTOB, OTHECEHHBIX K
KJIaccy ONMACHOCTH 2 10 0CTPOii
TOKCHYHOCTH

100-kpaTHasi cyMmma "y4HTBIBAEMbIX'' KOMIOHEHTOB,
OTHECEHHBIX K KJIacCy omacHocTH 1 mo ocrpoii
TOKCHYHOCTH, BMecTe ¢ 10-KpaTHOIi cymMMoii Beex
KOMIIOHEHTOB, OTHECEHHBIX K KJIACCY ONACHOCTH 2 10
OCTPOii TOKCHYHOCTH, BMeCTe ¢ CyMMOii Beex
KOMIIOHEHTOB, OTHECEHHBIX K KJIACCY ONACHOCTH 3 110
0CTPOii TOKCHYHOCTH

Cymma "yuntbiBaembix"
KOMIIOHEHTOB, OTHECEHHbIE K
Kaaccy onacHocti 1 mo
XPOHHYECKOH TOKCHYHOCTH
npesbimaer 25%

100-kpaTHasi cyMmma "y4HTBIBAEMbIX'' KOMIOHEHTOB,
OTHECEHHBIX K KJIACCY OMACHOCTH 1 Mo XpoHudecKkoii
TOKCHYHOCTH, BMecTe ¢ 10-KpaTHOIi cyMMoii Beex
KOMIIOHEHTOB, OTHECEHHBIX K KJIACCY ONACHOCTH 2 10
XPOHHYECKOH TOKCHYHOCTH, BMeCTe ¢ CyMMOii Beex
KOMIIOHEHTOB, OTHECEHHBIX K KJIACCY ONACHOCTH 3 110
XPOHHYECKOil TOKCHYHOCTH

Ja "+"/ Her "-" | Konnenrpauus, %

Ja "+"/ Her "-" Kounenrpanus, %

Ja "+"/ Her "-" | Konuenrpanusi,

%

Ma "+"/ Her "-" Kounenrtpanus, %

3

40

41

42

43 44

45

46

47

15

OKcu1 CBUHIIA PbO

0,049000

0,000000

0,000000 -

0,000000

0,000000

16

OKcHJT HUKEIS NiO

0,012000

0,000000

0,000000 -

0,000000

0,000000

17|Oxcun 0,333000 - 0,000000 - 0,000000 - 0,000000 - 0,000000
Mapratua MnO
18|Bona H,0 0,367000 - 0,000000 - 0,000000 - 0,000000 - 0,000000

Hroro:

99,9540

53,8000

539,3310

1358,3800

13583,8000

Boinosnenune KpuTepusi:

OMaCHBII

OMacCHBII

OMaCHBII

OnmacCHBII

3akoueHue:

OTX0/1 OTHOCHTCSI K OMIACHBIM




No Cocras oTxoaa $ (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 cyMMa "yYHTHIBaeMbIX' KOMIIOHEHTOB, CyMMa NpOLEHTHBIX 10.1eil Hasn4ue 1106010 U3 perympyeMbix
E.‘ OTHCCPCHHBIX K)KJ'IZCC)’yOI'IZC‘HO“T“ 1 no XpOH"‘leCKOﬁ KO:IHOHCHﬁO:, OTHEC‘E:HI:IX K BelecTs, Hepe‘l““J’lEHHI:llJX Byﬂsz}'IIO)KEH“"
== 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, OTHCCCHI'":U( K KJ1acCy OnacHOCTH 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  momemkmeie B[ 1353000 - 0,000000 - 0,000000 = 0,000000
HEMNOJIAPHBIX PpacTBOPUTEIIX (CM@SO‘IHO-
OXJIAKIAOLasl JKUIKOCTh HEBOPACTBOpHUMAs -
COJIAO0NT)
2|Opranuueckue  Bemectsa moxemwkueie 8| (0,010000 _ 0,000000 - 0,000000 - 0,000000
TIOJIAPHBIX PacTBOPUTEIAX (cMa304Ho-
OoXJIaxxaaromast )KUAKOCTbh paCMBOpHUMast B BOJC
- mo mapke COX GCS)
3| Anoxeny 26,746000 - 0,000000 - 0,000000 = 0,000000
KPEMHHUS SiO,
4 |Anoxenn 0,367000 - 0,000000 - 0,000000 = 0,000000
TUTaHa TiO,
5|Oxcuzn 1,591000 - 0,000000 - 0,000000 = 0,000000
AMOMHHHSI Al;05
C ES— 61,932000 + 61,932000[ - 0,000000 ; 0,000000
| oxen xpova ;o 0,516000 - 0,000000 - 0,000000 = 0,000000
8o 0,375000 - 0,000000 - 0,000000 5 0,000000
KCHUJ MarHust Mgo
9|Oxcuzn 0,903000 - 0,000000 - 0,000000 = 0,000000
KaJIbIUs Cao
10(Oxenn kamms K0 0,847000 - 0,000000 - 0,000000 - 0,000000
A 1,331000 + 1,331000[ - 0,000000 _ 0,000000
12{, 0,033000 - 0,000000 - 0,000000 5 0,000000
Keua Oapust BaO
K] 0,538000 - 0,000000[ - 0,000000 - 0,000000
14{Okcun memn  CuO 2,651000 - 0,000000 + 2,651000 - 0,000000




IL.II.

CocraB oTxoaa

Konuentpauus, %

(6)HP14

(7)HP14

(8)HP14

XpoHuyeckasi TOKCHYHOCTD LISl BOHOIE cpebl (3 Kiace)

XpoHuyeckasi TOKCHYHOCTH ISt
BOJIHOIi cpe/bl (4 Ki1ace)

OnacHoCTh ISl 030HOBOTO CJI0S

100-kpaTHas cyMmma "y4HTBIBAEMbIX'' KOMIOHEHTOB,

OTHECEHHBIX K KJIaccy onacHocTH 1 mo XxpoHuueckoii

CyMMa NpOUEHTHBIX 10J1eil

KOMIIOHEHTOB, OTHECEHHBIX K

Hasmune j11060ro u3 peryJimpyembix
BEIIECTB, MePeYHCJIEHHbIX B IPHJIOKEHHH

TOKCHYHOCTH, BMecTe ¢ 10-KpaTHOIi cymMMoii Beex KJ1accaM 1-4 1o XxpoHuveckoii MoHpeabCKOro NpoToKoJia B
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, %

%

3

48

49

50

51

52 53

15

OKcu1 CBUHIIA PbO

0,049000

0,000000

0,000000

- 0,000000

16

Oxeup Hukenst o)

0,012000

0,000000

0,000000

- 0,000000

17|Oxcun 0,333000 - 0,000000 - 0,000000 - 0,000000
Mapraina MnO
18|Bona H,0 0,367000 - 0,000000 - 0,000000 - 0,000000

HToro:

99,9540

135901,2630

1424,2940

0,0000

Boinosnenune KpuTepusi:

OMacCHBII

OMaCHBII

He OMaCHBII

3akoueHue:

OTX0/1 OTHOCHTCSI K OMIACHBIM
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