(I)opMa nmacnoprTra onmacCHbIX O0TX0J10B

HaunmenoBanue | PekBH3HTBI Mecro T Tlep: OIACHBIX XHMHYeCKHICOCTAB OTXO0I0B H Pexomennyemble Heobxoaumble Mepbl TpeboBanus k Mepsl o npeaynpesieHuI0 JlonoHATeIbHAS
OMaCHBIX nﬁpazoBaTcnn HaXO0XKIeHHs 0TX0/10B: CBOICTB 0TX010B ONHMCAaHHE OMACHBIX CBOHCTB HX cnocodbl NpeIoCTOPOKHOCTH IPH P PTHP TXOA0B H |H JIHKBH, YaHHBIN unq)opmaunu(uﬂaﬂ
OTXO0/I0B H HX OTXO/10B: o0beKTa, Ha HaMMEHOBaHHE KOMIIOHEHTOB ynpasJjieHust YNPaBJIeHHHOTXOAAMH NPOBE/JICHHIO NOTPY304HO CHTYauuii npup o ¢op KOTOpPYIO
KOa B HHIAHBHIYAJIb! KOTOpOM TEXHOJIOTHYeCKOro oTXo1amMu paxrpquﬂblxpaﬁm TEXHOIeHHOI'0 XapakKrTepa v coo0mmaer OGPBKUBaTCHb
COOTBETCTBHH bl oﬁpaaymrcn npouecca, B Hux ﬂOCHCl]CTBPli/’I, CBA3AHHBIX OTXOHOB)
K. dpuxaropduaenTud onacHble pesyjibTaTe KOTOPOro ¢ ONACHBIMH 0TX0aMH, B
M 0TXO010B OHHBII HOMeEp 0TX0/1bI 06PESOBBHPICI>OTXO}ZILI, TOM 4YHCJ/Ie BO BpeMs
st WM Tpolecca, B TPAHCIOPTHPOBKHH
(uznueckoro pe3syabTaTe KOTOPOro NPOBE/ICHUS IOTPY304HO
JIMIa H OH3Hed ToBap (MPOXYKIHs Pa3srpy3o4nbIxpagor
HIeHTHHKAIY yTpaTuj (yTpaTuia)
OHHbI HOMEp CBOM NOTpeOUTEIbCKHE
IS CBOIiCTBa, C
HpuanYecKor HAMMEHOBAHHEM
0 JIHU3 ero HCXO/IHOI'0 TOBapa
MeCTo (npoaykuuy
1501 10%* Bocrouno - |100600, , Tapa u3-nox JIKM |H7 (HP7) - VYrnepox -0,094655 %; ITo mepe JIuma, oTBETCTBEHHBIE 3a TpebGoBaHue K Mepsl o OTtxon
VnakoBk XKeskasranck| Yibitayckass  |oOpasyercss B Hannune obpazoBaHus 00Ty C OTXOZaMHU TPaHCHOPTHPOBKE HPeAYNPEKACHUIO U HEB3PBIBOIIACEH .
& ) 4 pazy Mapraser - 0,450738 %; HI10 P pavoty ’ paseroprHp PEAYIP P
coziepxkamas  (uit pyanuk  |obnacts, nporecce BEIIECTBY (HP10) - TokeHdHOCTS 715 Tapa u3-1oj JIOJKHBI 3HATh OTXOJI0B M NPOBEJCHUE JIMKBUIALMHI OTX01 HE CONEPKUT
OCTATKM WM |(IIaXThl ceBepo- TOKPACOYHBIX TIPU3HAHHOTO PCIPOAYKTUBHOCTH , BelecTsa | JIKM XapaKTEPUCTHKU OTXOOB | TOrpy30 -pasrpy304yHBIX upe3BbIYANHBIX B CBOEM COCTaBe
s
sarpssHenHas |Ne55,57,73/|3ananuee ot r.|paboT mpu Tekymmx |KaHueporeHoM 1 cobupaercs U | ¥ MpaBWiIa TYIICHHUS OTHS a0oT : - MPOU3BOANTE  |cHTyalwmii mpupoaHoro u| wuHpUUUpYOIHE
P T P P yiu uep Kiacca omnactocty ; H13 (HP13) - P P Yy P P yau PHPOL rmmpyrony
OIaCHBIMH 75,Annenck | XKeskasran U IJTAHOBBIX Kj1acca OIacHocCTH . |, Cencnbummnpyiomee " BPEMEHHO HpH UX BO3rOPaHUH , TPaHCHOPTHPOBKY TEXHOTGHHOIO XapakTepa BellEeCTBA
BellecTBaMu | Hif) PEMOHTHBIX Konnentparus BeLIECTBO; XpaHUTCS , HO 3HaTh CUMIITOMATUKY  |OTXOZOB B COOTBETCTBHH C M UX TIOCHE/ICTBHHA :
3
(Tapa n ¢unnana paborax . KaHIIEPOTeHHOTO He Gonee 6-TH BO3MOXHBIX OCTPBIX MPOLIEYPHBIMU - 00yueHue ,
Jipyrue TOO BEILIECTBAB OTXOJIe Mecs1eR B OTpaBIICHHUH , CIIOCOOBI JIOKyMEHTaMH ; - HE HHCTPYKTQXH W TPEHUHT
ynakoBouHble |«Kopmopar cocrasiuser 0,135 METaJUTMYECKHX |OKa3aHHs IepBOi MOMOIIM | JOMyCKaTh 3arps3HeHHs | mepcoHana o mpaBuiIaMm
Marepuansl, |us %. TloporoBoe Kpemunii - 0,099162 %:; KOHTeliHepax V TpU OTPaBJIEHMH , OKpy>Karoleil cpeapl npH | TexHuKH 0€30macHOCTH ,
3arpssHeHHsle |Kasaxmbic» 3HAUCHHUE =0,5 M3. Ilo TPaBMUPOBAHUM TIPU TPaHCHOPTUPOBKE MOXKapHOH 6e30MacCHOCTH
nakokpacoun |T10 nokasarens > 0,1 Mepe pabote ¢ OTXOJ/IOB NPOM3BOJACTBA B U JIeHCTBUAM B
BIMH «XKeskasran %; H8 (HP) - Xpom -0,135221 %; H4 (HP4) - HAKOTUICHHUS , orxoxamu .Ilopsmox MECTaX UX 3aKayKH, Ype3BBIYANHBIX
MarepualaMH  |BETMET» O6uas PasapaKeHms Ta3, KOKA 1 Tapa u3-noj oOparieHus: ¢ Tapoit u3- | nepeBO3KU, HOTPY3KH U CUTYalUsIX ;
s
u ux ocrarku) | BUH: KOHLEHTpALHs BILLECTBA IPeCTABISIONIHE JIKM TOJI JIAKOKPACOYHBIX pasrpyskH ; - TOTOBHOCTb K
060641009 Pa3beaaroImX onackocTh Tipu actmparyi ; H7 nepenaeTcs MaTepHanoB - MEXaHM3UPOBATh aBapUHHBIM CHUTYalUsIM U
902, BEILECTR (HP7) - Kanmeporersr 1 knacca CTOPOHHEH COCTOAT U3 CJIEIYIOIMX MOrpy3Ky , IUIAHUPOBAHUE Mep
VYieiTayckas BBI3BIBAIOIINX OMACHOCTH (KATEropHH ); OpraHu3aniu 3TanoB:00yCcTPoiicTBO TPaHCIIOPTUPOBKY H pearupoBaHnus ;
obmnactb, HOpaXXKeHHE 10 JI0rOBOPY . MecT pasrpysKy OTXOJOB ; - HCTONIB30BaHUE
r.)Keskasran (Hekpo3 ) koxu 1 HaKOIUICHHUS ;BpeMeHHOoe | - 00ecrieyuTh TpaHCIopT CreLHAIbHO
, [nomans KJIACCa OMAacHOCTH . HaKOIUIEHHE ;mepefada | NpU MEepeBO3KEe OTXOJ0B 060py10BaHHBIX
Mertamtypr Konuenrpamus Cepa -0,031588 %; H4 (HP4) - Tapbl U3-TIOJ 3alMTHON IUICHKOH WM | TPAHCIOPTHBIX CPEJCTB,
oB, 30 ONACHBIX BEWECTB |Pasnpacerust a3, KOKA U JIAKOKPACOYHBIX YKPBIBHBIM MaTEpHAJIOM. HCKJIIOYAIOIIHX
B OTX0JIe BEILICCTBA MPEICTABIAIONINE MaTepHaoB BO3MOXHOCTh
cocrasisiet 1,473 |onacuocts IIpH acTIMpaLyy ; CHeLHATN3UPOBAHHO CIy4aitHbIX
% . IToporosoe OpraHu3aluu B MOBPEKICHUH U aBapuii
3HAUCHHE COOTBETCTBUH C TPaHCIIOPTHBIX CPEACTB

nokasarens > 1 %:

3aKJIFOUYEHHBIM C HEl

DA TDAHCIIODTUDOBKE
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HI11 (HPI11) - ®octpop -0,027044 %; H4 norosopom .Jluro, OTXOJIOB |
Hannuune (HP4) - Tlospesknenue rias; H4 OTBETCTBEHHOE 3a - obecrieueHue Mect
BEIIECTBY (HP4) - PasiparkeHus Ii1a3, Koxu BPEMEHHOE HAKOILUICHHE XpaHEHHUs OTXOIOB
[PU3HAHHOTO 1 BEILIECTBE MPCACTABIAIOMIHNE Tapbl U3-T0J 00opyI0BaHHEM U

MyTareHom 1
KJIAcCa OMAacHOCTH .
Konnenrparus
OIacHbIX BEIIECTB
B OTXO0JIe
cocrasiusier 0,27
%. IToporosoe
3HAYCHHE
nokasarens > 0,1
%; (6)HP14 -
Xponuyeckas
TOKCHYHOCTB JUIS
BOJHOM cpenpl (3
Kinacc) . PacuerHoe
3HAYCHHE
KOHIIEHTpALUH ¢
Y4YETOM CTEHeHU
BO3JIEHCTBHS
COCTaBJIsIeT
88,768428 %.
IToporosoe
3HAUCHHUE
mokaszarens >25
%;

OMacHOCTb NpH acmupanuy ; H8
(HPS) - ITopaxeHnue (HeKpo3)
KOH, BemecTBal kiacca
OIIaCHOCTH |

Huxkens - 0,270443 %; H8 (HP8)
- [TopaxeHue (HEKPO3 ) KOKH,
BemiecTBal Kiacca OMAacCHOCTH ;
H11 (HP11) - MytarenHsle
BelecTBa l Kiiacca OMacHOCTH ;
H13 (HP13) -
"Cencubunusupyiouee

"

BCILICCTBO;

Mexs - 0,270488 %; H4 (HP4) -

TloBpexnenue rnas;

Keneszo - 88,768428 %;
(6)HP14 Xponunueckas
TOKCHUYHOCTb I BOZ(HOﬁ Ccpeanl
(3 kmacc)

Amomunnii - 0,000009 %; H4
(HP4) - PazapaxeHust ri1a3, KOXH
M BEILECTBA MPE/ICTABISIONINE
OMacHOCTh TpH acmupanuy ; H7
(HP7) - Kanueporens! , Beriectsa2
KJIacCa ONACHOCTH M HIKE
(kateropun ); H10 (HP10) -
ToKCHYHOCTE IS
PenpoayKTHBHOCTH , BellecTBa2

KJ1acca OTTaCHOCTH M HMIKE;

Huuk - 0,000009 %;

JIAKOKPACOYHbBIX
MaTepHanoB, JOKEH
HMMETb MOJTHOE
NpeJCTaBIeHue o
neiicteun JIKM
coziepKaluxcsi B
OCTaTOYHBIX KOJIMYECTBAX
B Tape Ha OpPraHU3M
YeJI0BEeKa U OKPYIKAIOILYIO

cpeny .

CpeJICTBAMH 110
OrpaHUYCHHIO OdYara M
JMKBUJIALMK aBapUii;

- OpraHu3aius Mect
XpaHEHHUs OTXOZOB Ha
crienyanbHON

THAPOU30IMPOBAHHO

TUIOMA/AKe M KOHTPONb 3a

TePMETHYHOCTHIO

eMKoCTel
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Mbibsik - 0,000045 %; H4
(HP4) - IoBpexaenue ria3; H4
(HP4) - Pazapaxenust riia3, KOXH
W BEILIECTBA MPEJCTaBIAIONIHE
OMacHOCTh NpH acnupanud ; H7
(HP7) - Kanneporenst 1 kmacca
onacHoctu (kareropuu ); H8 (HPS)
- [Topaxenue (HEKPO3 ) KOKH,
BelecTBal Kiacca OnacHOCTH ;
H10 (HP10) - TokcHYHOCTD JUIst
PENpOayKTHBHOCTH , BellecTBa |
Knacca omacuoct ; H11 (HP11) -
MytarenHsle BemecTsal kiacca
OIACHOCTH §

Caunen - 0,000181 %; H4 (HP4)
- Pa3npaxenus a3, KOXu u
BEIIECTBA MPECTABIISAIONINE
OnacHoCTh npu acrnupanuu ; H10
(HP10) - TokcmaHOCTB 1151
PENpoayKTHBHOCTH , BellecTBa |

KJjlacca OMacHOCTH ;

Bucmyrt - 0,000068 %;

Cypbma - 0,000068 %; H10
(HP10) - TokcHuHOCTD ISt
PenpOayKTUBHOCTH , BemiecTsa l
Kiacca omnacHocty ; H13 (HP13) -

"CeHcHOUNU3MpYyOIIEe

BEILIECTBO;

OnoBo -0,451852 %;

Jlwotunamun - 0,006013 %; H4
(HP4) - IoBpexnenue mia3; H4
(HP4) - PazapaxeHus 1i1a3, KOXH
¥ BEILECTB] MPEACTABISIOINE
ONACcHOCTb HpH acrnupanu ; H8
(HPS) - ITopaxeHnue (HEKpo3)
KOXH, BeulecTBal kmacca

OIIaCHOCTH ;
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Keunon -0,735524 %; H4
(HP4) - IoBpexaenue ria3; H4
(HP4) - Pazapaxenust riia3, KOXH
U BEIIECTB] MPE/CTABISIOLINE
OMacHOCTh IpH acrnupanu ; H8
(HPS) - ITopaxeHnue (HeKpo3)
KOXH, BemecTal kiacca
OIaCcHOCTH ;

IMpucagxa A®-2K (pactBop
MOMMMETUI0Y TOKCUTPHMETHUIICHIT
OKCHCHJIOKCAaHOB B KCHJIOJIE ) -
0,004599 %; H4 (HP4) -
Iospexxnenue rnas; H4 (HP4) -
Pasnpaxkenus rias, Koxu
BEIIECTBA MPEACTABIISIOIHE
OMAacHOCTh HpH acnupanu ; H8
(HPS) - ITopaxeHnue (HeKkpo3)
KOXH, BemecTBal Kimacca

OMAaCHOCTH ;

CuHKKaTHB (110 CBHHILy B COCTaBe) -
0,019309 %; H4 (HP4) -
Paznpaxenus ruaas, KOXu u
BEILIECTBA IPEICTABIIAONIHNE
OMacHOCTh NpH acnupauuy ; H10
(HP10) - TokcHYHOCTH 1151
PEnpOayKTUBHOCTH , BemiecTna |

KJ1acca OITaCHOCTH ;

Vaiit-cimput - 1,650943 %; H4
(HP4) - Paznpaxenust riia3, KOXH
W BEILIECTBA MPE/CTaBIAIONIHE
OMacHOCTb MpH acmupauuy ; H10
(HP10) - TokcHuHOCTD 1151
PEnpOayKTUBHOCTH , BellecTBa2
KJIacca OMacHOCTH U HIKE )
(3)HP14 Octpast TOKCHYHOCTD UISt
BOJIHOM cpefibl (3 Kitacc)

VYrnepon rtexuuyeckuit I1-701 -
0,068728 %;
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AHrHApPHUI MAJICUHOBBIN -
0,006076 %; H4 (HP4) -
Iospexxnenue rnas; H4 (HP4) -
PaznpaxeHns a3, KOXH U
BCIICCTBA MPEACTABIIAIONINEC
OMAacHOCTh HpH acnupanud ; H8
(HPS) - ITopaxeHnue (HeKpo3)
KOXH, BCU_ICCTBB.] Kjacca
omnacHoctu ; H13 (HP13) -
"Cencubunusupyroree "
BEIIIECTBO;

Auruapun ¢ranessiii - 0,423092
%; H4 (HP4) - IloBpexneHue
rna3; H4 (HP4) - Pasnpaxenus
r1a3, KOKH U BEIIECTB3
NPEICTABIISAIONIHE ONACHOCTh NPH
acriupanyu ; H8 (HPS) -
IlopaskeHue (HEKpO3 ) KOXU,
BemecTBal Kiacca OIacHOCTH ;
H13 (HP13) -
"Cencubunusupyoiee

"

BEILIECTBO;

Macno noxconHeqHoe
padunnpoBantoe - 0,3881 %;

IenTtaspurpur - 0,371554 %;
H4 (HP4) - Pazapaxenus rias,
KOXH U BEIIECTBY
MPECTABIIONINE OIACHOCTD IIPH

acIMpaLuy ;

Cona KaJnbIMHAPOBAHHAS -
0,000364 %; H4 (HP4) -

Pasnpaxkenus rias, Koxu
BEIIECTBA MPE/CTaBIAIOIINE

OIIACHOCTb IPU aCIMPALNY ;

Boma -1,331748 %;

JIByOoKHCh THTaHA\PYTHII \ -
1,341555 %; (7)HP14
Xpouuqecxaﬂ TOKCHYHOCTb IS
BOJIHOM cpejibl (4 Kitacc)
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Cukkarus Maprana - 0,032527
%; H10 (HP10) - Tokcu4HOCTB
IUIsL PENIPOLYKTUBHOCTHU , BELIECTBY
1 xnacca onacHoctr ; H13 (HP13)

"CeHcHOUNU3MpYyOIIEe

BEILIECTBO;

Men npupoausiii - 0,59863 %;

PacTBOp MONMBHHUIOBOTO

ciupra - 0,069434 %; H4 (HP4)
Paz;[pa)lceHm{ rjia3, KOXHu U
BEILECTBA NPEACTABIAIOIINE

OITACHOCTH IIPU aCTIUpalUH |

Kucnorst JKUPHBIC TaJIOBBIC -
0,31411 %; H4 (HP4) -
Pa'jﬂpa)KSHI/Iﬂ rjia3, KOXu u
BEIIECTBA IIPEJICTABIIAIOINE
ONAacHOCTh TpH acmupanuy ; H13

(HP13) - "Cencubunusupyroiee

BEILIECTBO,

Macio Tamiosoe
quctHposanHoe - 0,622476
%; H4 (HP4) - Pazapaxenns
a3, KOKH U BEIIeCTBE
MPECTABIAIOMINE OMACHOCTD MPH
acrimparuu ; H13 (HP13) -
"Cencubunusupyroree "
BEIIECTBO;

Auneron - 0,063232 %; H4 (HP4)
- Pa3npaxenus a3, KOXH u
BEIIECTBA MPECTABIISAIOIHE
OnacHoCTh npu acrnupanuu ; H10
(HP10) - TokcmaHOCTB 1151
PENpoayKTUBHOCTH , BellecTBa |

KJjlacca OMacHOCTH ;

Byrunanerar - 0,031234 %;
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CMech CIIUPTOBO -TOJTYOJIbHAS
CHHTETHYECKAs!
nenarypupoBansas . - 0,1125 %;
H4 (HP4) - Pazapaxenust rias,
KOXH U BEILECTBY
MPECTABISIONINE ONACHOCTh HPH
acrimpanuu ; H10 (HP10) -
ToxcuaHOCTD AT
PenpOayKTHBHOCTH , BellecTBa2

KJl1acca OIMaCHOCTH M HHXKE;

CrnupTt M300yTHIIOBEIH -
0,108636 %; H4 (HP4) -
Tlospexxnenune rnasz; H4 (HP4) -
Paznpaxxenus ruas, Koxu u
BEIIECTBA MPECTABIISAIOINE

OIIACHOCTh IPU aCIMPALNY ;

Tonyon -0,253301 %; H4
(HP4) - PazapaxkeHusi Ti1a3, KOXH
U BEIECTBA NPECTABIISIONINE
OnacHoCTh npu acrnupanuu ; H10
(HP10) - TokcHuHOCTD ISt
PenpOayKTHBHOCTH , BellecTBa2

KJl1acca OIMaCHOCTH M HHXKE;

ITyapa amomunesas - 0,062397
%; H4 (HP4) - Paznpaxenus
rJ1a3, KO U BEIIECTBa
TIPE/ICTABISIIOIINE OMACHOCTh TPH
acrimpanuu ; H7 (HP7) -
KaHueporesns! , BemecTsa2 kiacca
OIACHOCTU U HIDKE (KaTerOpHH );
H10 (HP10) - TokcuuHOCTh 15t
PEnpOayKTUBHOCTH , BellecTBa2
KJIacca OMACHOCTH W HIDKE;

burym - 0,155991 %; H4 (HP4) -
PaznpaxeHns a3, KOXH U
BCIICCTBA MPEACTABIIAIONINE
OMacHOCTh npH acnupanuu ; H13

(HP13) - "CeHcubuimsupyroniee
BCIIECTBO;

Jubyrundranar - 0,02496 %;
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Pacteop Kosutokcunuua (HII-
0218) - pactBOp

HUTPOLEIUIIONO03bI B STHJIALIETATE
0,416175 %; H4 (HP4) -
Pasjpakenust ri1a3, KOXU U
BEILECTB] MPE/CTABIISIOLINE

OITACHOCTH TP aCTIUpalUH |

Xnopnapapun XI1-470 -
0,02496 %; H4 (HP4) -
PaznpaxeHns a3, KOXH U
BEIIECTBA MPECTABIISIOIHE

OIIACHOCTb HPU aCIMPALNY ;

Drunnemiosonss - 0,049309 %;
H4 (HP4) - Paznpaxenus ruas,
KOJKH M BCIICCTBQ
TPEACTABJIAOMAEC OIIACHOCTh NPH

aCTUpaLuy ;

Cwmona 188 (rmudranesas cmona)
0,33294 %; H4 (HP4) -
Pazjpaxenus rias, Koxu u
BEIIECTBa MPECTABIISIOIIHE
OIIaCHOCTH MPH aCIIMpaluy ;

HacrosimuMm 3asiBJIsiio , YTO i nmpoBepui (a) (IIOCpel]CTBOM - aHAJIU30B , TECTOB, 3HAHUI 00 MCXOJAHOM ChIpbe U TEXHOJIOTHH oﬁpaxosaﬂuﬂ JAaHHBIX OTXO0A0B H zlpyrue), YTO JAHHbIE OTXO0/bI COAEPKAT JUIIb NepeYruc/IeHHbIE BbIle
KOMIIOHEHTBI B YKa3aHHBIX KOHIEHTPAUHUAX, B pe3yjJbTaTe Yero orxoabl Kﬂaccll(l)ﬂlll/lpoBaHbl MHOH KaK omnacHble. PeEyJ'leaTbl JIaﬁO])aTOpHHX HCCJICIOBAHUH NPHJIATA0TCA [1:3 ciIyyae HuX HeoOX0TUMOCTH ).

Hndopmanus 10CTOBEPHA , TOYHA W NOJIHA .
Jupexrop Bocrouno -)Ke3kasranckoro pyanuka (maxrtel Ne55,57,73/75,Aunenckuii) puimana TOO «Kopnopauus Kaszaxmbic » - [10 «JKe3ka3zraHusermer»

Baiinusizop JKacyaan TypcbinGexoBuy

Damuius , UMsi, 0TYECTBO (IPH €ro HAJHYHH ), NOANUCH

" " 2022 roaa

Mecro neyatu (NpH ero HAJUYHH)




«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-062
VTBEPXKIAIO

Jupextop
TOO «HUL «buocpepa Kazaxcran»

Junnens T.B.

« » 2022 r.

OTYET 5
O HAYVYHO-UCCJIIEJOBATEJIbCKOU PABOTE

NCCIIEAOBAHUE XUMHWYECKOI'O COCTABA ITPOU3BOACTBEHHBIX OTXO/10B

15 01 10*YITAKOBKA, COAEPKAIIIASA OCTATKHA HUJIM,
3AT'PA3HEHHAS OITACHBIMU BEHHIECTBAMUA
(TAPA 1 IPYI'HE YIIAKOBOYHBIE MATEPHUAJIbI, 3ATI'PA3HEHHBIE
JJAKOKPACOYHBIMU MATEPUAJIIAMU U UX OCTATKN)

O «KE3KA3I'AHIBETMET»
BOCTOYHO-XE3KA3TAHCKHWH PYJITHUK (IHAXTBI Ne55,57,73/75, AHHEHCKHI)
BUH: 060641009902

PACYET JIMIMUTHPYIOIINX [TOKA3ATEJEN OITACHBIX BEII[ECTB,
COJIEPXKAILIMXCS B OTXOJIE

KITACCUOUKALIMA OTXO1OB
(3aKITIOYUTEINIbHBII)

Pyxosonurens HUP,
Benymuid cnenuanuct no HUP IOxaxos 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 31 c., 1 xH., 0 puc., 18 Tabm., 20 uctouH., 2 nNpui.

UCCIEJOBAHUE XUMHWUYECKOT'O COCTABA VYIIAKOBKU, COIEPXXAIIEN
OCTATKU WJIA, 3ATPSI3BHEHHOM OIIACHBIMHM BEIIECTBAMU (TAPA WU3-TIOJ]
JJAKOKPACOYHBIX MATEPUAJIOB). PACUET JIMMUTHUPYIOIINUX IMOKA3ATEJIEN
OITACHBIX BEIIECTB, COHEPXAIIMXCA B OTXOUAE. KIIACCU®UKALIMIA
OTXOOB.

Oo6nwexramu uccrnenoBannit HUP seisrores: tapa uz-nox JIKM

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 r. Ne 314);

- KJIaccu(UKaus 0TX0/1a C IPUCBOCHUEM KaTeTOPUH «OTIACHBI» WA «HEONACHBII
OTXOZ.

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

[Io pesynapraram HUP pexomenayercs knaccuduimponats Tapy uz-nox JIKM kak

«OITaCHBICY .
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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

JIKM
HCII-ADC
MII-ADC
MBU
JINIIT
OXMU
TMO
OOH

crc

CornacoBanHass Ha TrjiI00aJbLHOM YpPOBHE CHUCTEMA maccmbnxaunn

JIAKOKPACOYHbIE MaTepHUAIIbI
ATOMHO-IMHUCCHOHHAS CIIEKTPOMETPUS C UHIYKTHUBHO-CBSI3aHHOM I1a3MOil
ATOMHO-?MHCCHOHHAsI CIIEKTPOMETPHSI ¢ MUKPOBOJIHOBON TIA3MOM
MerouKa BBIIOJHEHWS U3MEPEHUN

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

TexHOTreHHBIE MUHEPAJIbHBIE 00pa30BaHUS

Oprannzanus O0benuHeHHBIX Haruit

XUMHUUYECKON MPOAYKLHMU

OIMaCHOCTU W MAapKHUPOBKHU



BBEJAEHUE

B cooTBeTcTBUM ¢ IEHCTBYIOMIMM 3aKOHOAATEILCTBOM B 00JIACTH OXpaHbl OKpYKarolen
cpezbl, IepBUYHBIN 00pa3oBaTelb OTXO00B MPOU3BOAHUT KIACCU(UKAIIUIO OTXOI0B HA OCHOBAaHHU
KJIacCU(UKAaTOpa OTXOAOB, YTBEP)KICHHOI'O YMOJHOMOYEHHBIM OPraHOM B OOJACTH OXpPaHbI
OKpyxarommeid cpenbl (ctaths 338 Dkomormueckoro Kojekca). Kiaccudukarop 0TX0II0B
pa3paboTaH ¢ Y4EeTOM IPOUCXOXACHUS M COCTaBa KaXKIOTO BHAA OTXOJIOB M B HEOOXOJIMMBIX
CIIydasiX ONpeelisieT JMMUTHPYIOIINE [10KA3aTeIN KOHIIEHTPAIlMY ONACHBIX BEIIECTB B LIEIAX UX
OTHECEHUS K OMAaCHBIM HJIK HEOMAaCHBIM.

OTnenbHbIE BUIBI OTXO/I0B B KJIACCH(PHUKATOPE OTXO0OB OIpPEICIICHbI OJHOBPEMEHHO KaK
OMACHbIE M HEOIAaCHBbIE C MPUCBOCHHEM PA3UYHBIX KOJIOB («3€pKalIbHbIe» BUJBI OTXOJOB) B
3aBUCUMOCTH OT YPOBHEW KOHLIEHTPALMH COAEPKAIIMXCS B HUX ONACHBIX BELECTB MM CTEIIEHU
BJIMSTHUSL OIACHBIX XapaKTePUCTUK BHUAA OTXOAOB Ha JKU3Hb W (WIH) 30pOBbE JIIOJIEH U
OKPY)KAIOIIYI0 Cpely, a TakKKe OIaCHOCTEH, OOYCIOBJICHHBIX HX (HU3UKO-XUMUUYECKUMU
CBOWCTBaMH.

B  HacTosmell HaydHO-HMCCIEAOBaTENbCKOM padoTe IMPOBEIEHBI  UCCIIECJOBAHUS
XUMHYECKOTO COCTaBa «3€pKaJbHBIX» OTXO0J0B — Tapbl u3-non JIKM, nana konmudecTBeHHas
OLIEHKA OIAaCHBIX CBOMCTB KOMIIOHEHTOB OTXO0/IOB COTJIAcHO JNieiicTBytomero Kinaccugukaropa.

Jlnsa knaccudukanuu orxo10B B HUP rcnonbp30BaHbl CleayOMINe KPUTEPUU:

— OTX0J KJaccuUUUpyeTcss KaK HEOMacHbld B clydyae, €clid pe3yJIbTaThl
71a00paTOPHBIX UCTIBITAHUH, TOATBEPKIAIOT, YTO IaHHBIE OTXO/Ibl HE UMEIOT KaKUX-JIM0O0 CBOWCTB
OMACHBIX OTXOJI0OB, HE HMEIT OMNACHBIX COCTABISAIOIIMX OTXOJOB, HE MPEBBIIIAIOT
JTUMUTHPYIOIIMX TIOKa3aTeel OMacHbIX BEIIECTB B LESIX UX OTHECEHHUS K OMIaCHBIM OTX0JaM, He
OTHOCSITCS K KaTerOpHH OMacHBIX 0TX0A0B corjacHo Knaccudukaropa;

— OTXO0Jl KJIacCU(UIMPYETCs KaK OIACHBIM, KOrJa MPOMEKYTOYHBbIE PE3yJIbTaThI
71a00paTOPHBIX MCMBITAHUN TOKA3bIBAIOT, YTO OTXOJbI O0JaNaloT OAHUM iU Oojiee CBOMCTB
OTIACHBIX OTXOJIOB.

OneHKy OImacHOCTH XMMHMYECKUX BEILECTB M MX CMECEW COCTABIIAIOIIMX KOMIIOHEHTHBIN
COCTaB OTXOJIOB YCTaHABIUBAIM B COOTBETCTBUHU C OCHOBHBIMU MOJI0XKEHUAMH COrjlacoBaHHOM Ha
I00aTbHOM ypOBHE CHCTEME KiacCH(UKAIMM OMACHOCTH U MAapKHUPOBKH XUMHUYECKON
npoaykuuu (CI'C).

JlanHble, WCTONb3yeMble sl KIAaCCH(PUKAIMU BEUIECTB, MOMYYEHBl M3 CIEAYIOIIUX
UCTOYHUKOB HMH(OpPMAIMK: HOPMATHUBHBIX JOKYMEHTOB, COOTBETCTBYIOIIEH CIPaBOYHOMN
JTUTEpaTyphl, TPU3HAHHBIX Ha MEXKIYHAPOJAHOM YpOBHE 0a3 JaHHBIX.



1. CIIOCOBBI OBPAIIIEHUSA C TAPOM U3-IIOJ JIKM

Tapa uz-nox JIKM o6pasyercs B poiiecce MOKpacOYHbIX padOT MPHU TEKYIIUX U IITaHOBBIX
peMoHTHBIX pabotax. Ilo mepe oOpazoBanus tapa uz-noj JIKM cobupaercs M BpeMEHHO
XpaHHUTCA, HO He Golee 6-TH MecslEeB, B MeTaNIMUecKuX KoHTeiHepax V = 0,5 m>. Tlo mepe
HakoruieHus, tapa u3-noja JIKM nepenaercst CTOpOHHEN OpraHu3alyy 1o J0rOBOpY.

OTXO0Ipl JIAKOKPACOYHBIX MATEpUAJIOB, SBISAACh TOKCUYHBIMA U I10KapOONACHBIMH,
IIPEACTABIISIIOT CEPHE3HYIO YTPO3Y JUIS OKPYXKAIOLIEH CPElIbl M YEIOBEeKa. XMMHUUYECKHE BEIECTBa,
BXOJISIIIIME B MX COCTaB, BBI3BIBAIOT OOLIMPHOE OTpaBiICHHUE U COOW B IKOJOTHYECKOM OaiaHce.
CBoeBpeMenHas yTuau3anust otxonoB JIKM mo3Bonser u3bexarb 3Tux npodiem. OCHOBHBIE
crocoObl yTunu3anuu u ooe3spexxuanust JIKM Ha 1aHHBII MOMEHT 3aKII04al0TCS B pereHepaluu
octatouyHbIxX kKoaudecTB JIKM u nociieryroneM yHU4TOKEHUU KECTIHOM Taphl.

Perenepanuss — 3TO caMblil pacnpocTpaHEHHbIH CIOCOO MepepadOTKU pPa3HBIX THUIIOB
JIAKOB U KPACOK, BKJIIOYAIOIINN B CEO0sI:

— ¢0op ¢ JaTbHENHIINM paclpeIelIEHUEM MaTepUaloB;

— OYHMCTKa — OTJCJICHUE )KUAKOW U BA3KON COCTABIIAIOIIMX OT Tapbl U TBEPJBIX YaCTEH;

— BBICYIIMBAHUE C UCIIOJIb30BAHUEM HAarpEBaHU;

— JIOBEJECHUE /10 HY>KHOW KOHCUCTEHILIMH MPU TOMOILX OJHOTO U3 PACTBOPUTENIEH;

— BTOpPOM 3TaIl OYUCTKHU.

Pesymbrar — Kpacka, mmeromas 0ojee HU3KOE KadeCTBO, YeM HCXOJHBIE OCTATKH.
UCIIONIB3YIOT AJI1 YePHOBOU PabOTHI.

Kecrtanas Tapa, HaX0QAAsACA B KOHTAKTE C JJAKOKPACOYHBIMU MaTE€pPUAIaAMH, BIUTHIBAIOT
B ce0s BpeaHbIe BeliecTBa U3 coctaBa. OHU CTaHOBATCS TOKCUYHBIMU. [I0ATOMY MX BTOpHUYHOE
HCIIOJIB30BAaHNE KATETOPUUYECKH 3aIPEIIECHO. Tapy U eMKOCTH YHUUYTOKAOT, IPOLECC BKIIFOYAET B
cebst:

— pasleicHue Tapbl B 3aBUCUMOCTH OT MaTepuaa;

— H3MENbYCHHUE;

— OYMILIEHHUE — DTOT ITAIl MOXKET IIOBTOPATHCS HECKOIBKO pa3, I0KA U3MEIbYEHHAs ChIPbE

HE JJOCTUTHET ONPEIEICHHOT0 KaYeCTBAa OYUCTKU;

— 3aXOpPOHEHME Ha CIENUAIN3UPOBAHHBIX IIOJIUTOHAX.

3aXxOpOHEHHE OCYUIECTBIIAETCS Ha CHEHUalbHBIX MOTUIbHUKaxX. [lepepaboTaHHble
€MKOCTH 3aKalbIBAlOTCSI HAa OOJBLIYIO TNyOHMHY, HO C yYETOM TOTO, YTO TPYHTOBBIE BOJbI HE
JOJIKHBI 100paThCsl 10 MOTHIIbHHKA.



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

B pamkax nposenenus HUP «Knaccudukarmus tapsl uz-moj JIKM» B kauecTBe OCHOBHOTO
METO/Ia MCIOJIb3yeMOro JJisi YCTaHOBJIEHUS Kjacca OMACHOCTH OTXOJa MPUMEHEH pacyeTHBIN
METO/1, aJITOPUTM KOTOPOIO BKJIKOYAET IMOCIEA0BATEIBHOE BBIIIOJIHEHHUE 3 3TANOB:

1. VYcraHoBlIeHHE KOJIMYECTBEHHOTO XMMHYECKOTO M KOMIIOHEHTHOTO COCTaBOB
0TXO0a.

2. [Tocnenyromuii aHaIN3 XUMHYECKUX COEIMHEHU U KOMITOHEHTOB OTXO0/a B LIENAX
OLICHKH WX OMACHOCTH W TMPUHSATHE PEIICHUs O ILeIeCO0O0pPa3HOCTH KIIACCHU(pUKALUU JaHHBIX
BEII[ECTB B KAUECTBE OIMACHBIX.

3. VYcTaHOBIEHUE CTENEHH OINACHOCTU OTXO0Ja IIyTEM COIIOCTaBJICHUS JIaHHBIX
MOJIYYEHHBIX CYMMAaIIMEH KOJIMUYECTBEHHBIX IMOKAa3aTEeJ e OMaCcHBIX CBOMCTB OTX0/a C KPUTEPHUSIMHU
KJIaCCHU(pUKALIMU OMACHOCTH OTXO0A0B (JINMUTHPYIOILIUE MTOKA3aTeNIN OMACHBIX BEIIECTB).

2.1. YcraHoBjIeHHE KOJNYECTBEHHOI0 XMMHYECKOI0 1 KOMIIOHEHTHOI'0 COCTABOB
oTxojaa.

HJ’IH OIpCaACIICHUA KOHI_IeHTpaI_[I/Iﬁ XUMHUYCCKHX SHGMCHTOB/COG,Z[I/IHCHI/Iﬁ H COACPIKAHUA B
oTX0Jax OTACIBHBIX KOMIIOHCHTOB, aKerILI/ITOBaHHOI\/JI na60paT0pHeﬁ BBITIOJIHAIOTCS
KOJINYCCTBCHHBIC XUMHNYCCKHEC 1 MOp(bOJ'IOFI/ILIeCKI/IC aHaJIM3bl COOTBCTCTBCHHO. HpI/I HaJln4yuu B
IMPOTOKOJIC XHUMHUUYCCKOTO aHajin3a Ipynil BEIICCTB, O606HICHHI)IX OIPCACIICHHBIM KJIACCOM
XUMHUUYECKHX COCAUHCHUMN I/II[eHTI/I(bI/IKaI_[I/IIO XUMHNYCCKHX COGI[I/IHGHI/Iﬁ JaHHBIX T'PYIII IIPOBOJAT
HCXOAd U3 TMPOUCXOKACHUA W MNPUHAAJICKHOCTH K OIPCACICHHOMY IIPOU3BOJACTBY WA
TEXHOJIOTUYCCKOMY ITPOLECCY.

KommmoHeHTHEI COCTaB OTX0J0B OIPECACIIACTCA Ha  OCHOBaHWH  IIPOBCACHHA
MOp(bOHOFquCKHX AHAJIN30B, C ILCJIbKHO OHLCHKHU KOJNYECCTBCHHOTO COJACPKAaHHA B OTXOJAAX
OTACJIBHBIX KOMIIOHCHTOB, 3HAYHUTCJIBHO OTIWYAIOMIUXCA MCEKIAY co0oii 10 IMPOUCXOKACHUIO,
XUMHUYCCKOMY COCTaBYy U CBOICTBaM. HpI/I 3TOM XMMHYECKHI COCTaB OTIEIbHBIX KOMIIOHEHTOB
YCTaHaBJIMBACTCA Ha OCHOBAHHUU CBG}IGHI/Iﬁ, CoACpKaluxXCcsa B CTaHAapTax, TEXHUYCCKUX
YCIIOBUAX, TCXHOJIOTHYCCKUX PCTIIAMCHTAX, HpOGKTHOfI AOKYMCHTAlUU U 1p.

2.2. Tlocaeaywuuii aHAJIN3 KOMIIOHEHTOB 0TX0/1a B LEJSIX OLEHKH UX OMACHOCTH
U NPUHATHE PelleHus] O 1eJ1ecCO00Pa3ZHOCTH KJAACCH(PUKANMU JAAHHBIX KOMIIOHEHTOB B
Ka4ecTBe ONACHbIX.

B xadecTBe OmacHbIX CBOMCTB OTXOJOB PAaCCMOTPEHBI CIEAYIOIIME OKA3aTEIH:

- TEeMIIEpaTypa BCIBIIIKA — caMas HHU3Kas TemmepaTypa (C MOMpaBKOM Ha HOpPMaJbHOE
nmasienue 101,3 klla), mpu KOTOpPOH mapbl >KUAKOCTH BOCIUIAMEHSIOTCS B pe3yJIbTaTe BO3JCHCTBUS
MCTOYHHUKA 3aKUTAHHSI B KOHKPETHBIX YCJIOBUSAX UCTIBITAHUS; (B CIy4asx OTCYTCTBHSI JAHHOTO TIOKA3aTels
MIPUMEHSETCSl TIapaMeTp «TeMIleparypa IUIaBIEHUS», Kak Ooyiee CTPOrWii B KOHTEKCTE OIpEeesIeHUsS
MOYKApOOTIACHBIX CBOMCTB OTX0/1A);

- HNOBPEXKJCHUE TIJa3a — MOBPEXKICHHE TKAaHEH TIJa3a WINM cepbhe3Hoe (usmueckoe
YXyALIEHUE 3pEHUs, HE SBIAIOUIEECS IOJHOCTBIO BOCCTAaHABJIMBAEMBIM M IPOUCXOASAIIEE TOCIIE
BO3/ICHCTBUS BEILECTBA WM CMECH Ha IJ1a3;

- pasfpaxeHue IJa3a — O3HAYaeT HM3MEHEHWs B IUIa3e, SIBISAIOLIUECS MOJIHOCTBHIO
BOCCTAHABIIMBAEMBIMH H ITPOUCXOSIINE TTOCIIE BO3ACHCTBHUS BEMIECTBA MIIM CMECH Ha TJ1as3;

- paspakeHHe KOXHU — O3HAYaeT MPUUMHEHHUE OOpaTUMOTO TMOBPEKICHHS KOXKE,
MIPOUCXOJISIIEE TIOCIIE BO3/ICHCTBUS BELIECTBA UIIU CMECH;

- acnpanms - IPOHUKHOBEHUE KUJKOTO WIM TBEPAOTO XMMHYECKOTO BEIECTBA B
Tpaxer U HUKHUE JIbIXaTeJIbHbIE ITYTU HEMMOCPEACTBEHHO YE€PE3 POTOBYIO MIJIM HOCOBYIO MOJOCTh
1100 KOCBEHHBIM ITyTEM — Yepe3 PBOTY;



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

- KaHIIEPOT€HHOCTh — 03HAYaeT WHANIMPOBAHHE paKa MM 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 UJIN CMECHU,

- PENpOOYKTUBHAS TOKCHYHOCTh — O3HAYaeT OTPHIIATE]IbHOE BO3JCHCTBUE Ha
HOJIOBYIO (DYHKIHIO U IUIOIOBHUTOCTB B3POCIBIX MY>KYHMH M JKEHILIUH, a TAKKE Pa3BUBAIOLIYIOCS
TOKCHYHOCTh Y TIOTOMCTBA, IPOUCXOISIINE TIOCIIE BO3ACUCTBHUS BEIIECTBA UIIA CMECH;

- MyTalusa—  HACJICACTBCHHBLIC T'CHCTUYCCKUC HW3MCHCHMHA, KOTOPBIC  MOIYT
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 CEHCHOMIM3alusl — O3HAYaeT MOBBIMICHHYI0 YYBCTBHTEIHLHOCTD
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 MOBpEXKACHUE TJ1a3 SBISETCS PE3yJIbTaTOM MOBPEXKACHUS TKaHEH Tiaza Wiu
cepbe3Hoe (PM3MUECKOe YXY/IIICHHE 3pEHUs, HACTYIUBIIECE B PE3yJIbTaTe KOHTAKTA HCITBITYEMOTO
BCIIECTBA C BHEIIHEH TIOBEPXHOCTHIO TIJ1a3a, KOTOPOE HE SBISICTCS  IOJHOCTHIO
BOCCTaHaBJIMBAaEMBIM B TeueHHe 21 THA Mmociie BO3AEHCTBHUS.

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 BOSHCﬁCTBHH Ha J'IIOI[GI\/JI 1 KMBOTHBIX, HOCKOJIBKy OH
obecrnieunBaeT WH(OPMAIINIO, HEMOCPEACTBEHHO OTHOCSIIYIOCS K BO3JICHCTBHIO Ha ria3a.

Cormacio CI'C, nns BemecTB, HWMEIOIMMUX TOTEHIMAT HAHECEHHUS CEePhE3HOTO
MOBPEXACHUS Tla3aM, MPHUHATA €AWHAs COIJIACOBaHHAs KAaTEeropusl OMAcHOCTH, BKITFOYAOINAs
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. Pa3zapaxenmue riasa

PasgpaxkeHne T171a3 SBISETCS PE3yJIbTATOM HM3MEHEHHS, MPOUCIIEANIETO C TJIa30M,
HACTYTHBILIETO B Pe3yJIbTAaTe KOHTAKTa UCTIBITYEMOTO BEIIECTBA C BHEIIIHEH TOBEPXHOCTHIO 11334,
KOTOpOE HE SIBIISIETCS TOJTHOCTHIO BOCCTAHABIMBAEMBIM B TeueHHE | JHS MOCIE BO3ACHCTBHS.
BosneiicTBre yacTuIl U MBUTK MIPH TIONIAJaHUH B IJ1a3a BCIICACTBUE aOpa3MBHBIX CBOMCTB BCeTIa
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 xnaccuguxayuu omxooa 6 kawecmee pazopaxcaoue2o 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 Bo3/ieHCTBHE NMPU aCHHpAMM MOXKET BO3HUKHYTH MpPU NPOHHUKHOBEHHH
KHUJIKOH WM TBEPJAOW XUMHUYECKOW NPOAYKIMH B Tpaxel0 M HWKHUE [bIXaTelbHBIC MyTH
HETIOCPECTBEHHO 4Yepe3 pOTOBYI0 WM HOCOBYIO IOJOCTh B MOMEHT BJIBIXaHHUS, KOrja
BJIBIXa€MBIA MaTepHall HAXOIUTCS B TOPTAHHO-TIIOTOYHON OO0JIACTH, WM KOCBEHHBIM IyTEM —
gyepe3 pBOTY. TOKCHUEcKoe BO3JCHCTBHE IPH ACIUPALUHM IMPHUBOMUT K TSHKEIBIM OCTPHIM
MOCJEICTBHSIM, TAKMM KaK XMUMHUYECKasi THEBMOHUS, TIOBPEXKICHUE JIETOYHON TKaHU Pa3InYHON
CTEICHHU TSDKECTH MM CMEPTh B PEe3YJIbTaTe acIUpPaLH.

2.2.4. PazapakeHue KOKHU

Pazgpakenne KoKW — O3HA4YaeT MPUYMHEHUE OOpPaTUMOTO TIOBPEKICHUS KOXKe,
MIPOUCXOJISIIEe MOCie BO3CHCTBUS BEIIeCTBa UM CMecH. BoccTaHOBIeHHE TOBPEKICHUN 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) BocmaneHue, COXpaHsomieecs oObIUHO MPOJOIKUTENFHOCTBIO B 14 nHEH, 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 OTPECNIEHHBIX MTOJIOKUTEIbHBIX MOCIEACTBHIX, CBI3aHHBIX C XUMHUUECKHUM BO3/I€HCTBUEM
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 Yepe3 MHUJICPMHC 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
noOJeTHeHNeM KOXH, [IeJIbIMUA y4acTKaMU ajoleluy U HpaMamMu. J{s OlleHKH MOBPEXICHUH,
BBI3BIBAIOIIMX COMHEHUS, CJEIyeT TPOBOAWTH WCCICAOBAHHS HAa THCTONATOJIOTHIO.
COOTBETCTBEHHO, PAa3bENAIONIUM SIBIISIETCS HCHBITYEMBIH MaTepHall, KOTOPhIM MNPUBOIUT K
pa3pymeHuIo0 KOXKHONH TKaHW, a8 UMEHHO K BHJIMMOMY HEKPO3y 4epe3 SMUACPMHUC 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.
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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 MHTEpBaJIe 3HAYCHUH MOITyYUTh HCKOMbIE 3aBUCHMOCTH
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[Ipu pacyere MOTEHIHMAIBHBIX 103 MpU oOpameHuu ¢ Tapoud u3-nox JIKM cremyer
OpPUEHTHPOBATHCSI Ha OLEHKY pa3yMHOro (0OOCHOBAaHHOTO) MaKCHUMAaJbHOTO BO3AEHCTBHs. B
Ka4yeCTBE HAaUBBICILIEH MEpPbl KOHLEHTPALlMH BEIIECTBA B TOUKE BO3JCHCTBHS ITPU HHTAIALUOHHOM
nocrymienuu® cieayer npuHuMaTh HopMaTusbl [IJIKMp p3. ITpu yruiusamuu Tapsl u3-noa JIKM
B BO3AyX paloueil 30HBI NOCTYNAlOT BELIECTBA MMEIOLIUE IOJIMKOMIIOHEHTHBIH COCTaB Jyis
OonpmmHCcTBa M3 KOTOpbIX HEeT IIJIKmp p3. Mcxons u3 yero mpu pacuere 103, NOCTYHAOLIMX
BOBPEMsI NPOBENCHUN YTWIM3ALWWA IPHUHAT HAWBBICIIMN IIOKA3aTelb KOHLEHTPALMU IIbUIA B
BO3/Iyxe paboueii 30ub1 10 Mr/M> . PacueT mosyueHHO# 035! MBUIM TIPH HHIANSAIMOHHOM IyTH
HOCTYIIJIEHUS] PacCUUTaHHbIHN 110 Gpopmyiie 1 cocraBiser:

DR potuurassy = 10 mr/m3 x 10 m3/cmeny= 100 mr/cmeny

Hnousuoyanvnas pacuemuas seiuduHa 003vl @ eOUHUYY 8peMeHU (OMOENbHO 0I5 KAAHCO020
XUMUYECKO20 Beulecmad, CO0epHCauiecocsi 8 Omxo0e UCX00s U3 ee NPOYEHMHO20 COOePAHCAHUS 6
100 me nvliu) nonyueHumas npu NpoBeOeHUU ONepayuli ¢ Omxo0amu, CpPAGHUBAEMCS C
noKazamenem, Xapakxmepusylowum oCmpyro MOKCUYHOCMb O0aHHo20 eewecmea (LD50 — npu
nepopanvHom nocmynienuu /LK50 - npu uneanayuoHHom nocmynieHuu) npugeoeHHyo K momy
Jce nepuody pemeHU, NPebliueHUe KOMOpPo2o CEUOemeNbCmayen O OCMpol MOKCUYHOCMU
O0aHHO20 KOMNOHEHMA OMX0008.

{ DR,ot = LDsy -~ KOMIIOHEHT OTX0/a KJaCCUQUIUPYETCA TOKCUYHBIM;
DRyo; < LDso - KOMIOHEHT 0TX0/ia KJACCUPUIMPYETCA HETOKCUYHbBIM.,

2.2.7. PenpoayKTHBHasi TOKCHYHOCTh

PenpoaykTuBHas TOKCHMYHOCTH BKIIIOYAET OTPUIIATEIIBHOE BO3JICUCTBHE HA IOJIOBYIO
GYHKIUIO W IUIOJOBUTOCTH B3POCIBIX MYKYMH M OIKEHIIMH, a TakKe pPa3BUBAIOILIYIOCS
TOKCUYHOCTh y moToMcTBa. B cucteme knaccudukanuu CI'C penpoayKkTHBHas TOKCHYHOCTb
MO/pa3/ieNsAeTCs Ha IB€ OCHOBHBIE KATETOPUU:

— OTpHIIATENFHOE BO3/IEHCTBUE HA PEMPOAYKTUBHYIO CIOCOOHOCTh MJIM TTOTEHIUAI

—  OTpHIATENbHOE BO3/EHCTBUE HA PA3BUTHE OTOMCTBA’.

Jna ueneit knaccudukamuy pemnpoayKTUBHOM TOKCHYHOCTH XHMHUYECKHE BEIIEeCTBA

pacnpeneneHbl Ha JBa Kiacca (Tabauna 2).

8.
5

® Ipu pacuere 103 32 OCHOBHOM CIIOCOG TIOCTYIUIEHUS B3STh UHTAJSIUOHHEIA U IEPOPATBHEIN, KaK ¢ TOYKU 3PEHUS
HanOoJiee BEPOSATHOIO MyTH MOCTYIUICHUS (IIPH BIBIXAHHUHU IBLUIH C BO3MYyXOM), TaK U C COOOpaKeHHH OOJIbIICH
OITaCHOCTH BBHUY 00J1aJjaHUs MEHBIINMH MOPOrOBBIMH KOHIeHTparmsmu JI/150.

7 B mporecce 0OpameHys ¢ 0TX00M HE0OX0MMO 00ECIIEYNTh Ha pab0vrX MECTaX KOHIEHTPAIMIO LI He Gojee
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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Taoauna 2 — Kitacebl onacHOCTH PenpoOAYKTHBHBIX TOKCHKAHTOB

Knace 1 TOKCUKaHTBl, B OTHOLIEHWU KOTOPBIX HU3BECTHO MWJIM [PEANOJAracTcsl BO3ACUCTBUE HA
PENPOIYKTHBHYIO (PYHKITHIO YEIOBEKA:

DTOT KjIacc BKIIOYAET BEIIECTBA, B OTHOIIEHWH KOTOPBIX M3BECTHO, YTO OHHM OKa3bIBAIOT
OTPUIIATEIILHOE BO3MICHCTBHE HA PEMPOIYKTUBHYIO CIIOCOOHOCTD HJIM TOTCHIIMAN M Ha Pa3BUTHE
JIOJIE WM B OTHOUIEHMHM KOTOPBIX HMMEIOTCS MOATBEPXKIEHUS, IOJYYCHHbIE B pe3yJibTaTe
HCCIICIOBAHMI HA )KHUBOTHBIX, BO3MOXKHO, JIOTIOJIHEHHEIC IPYTOi HH(DOPMAIUCH, Tar0IUe Cephe3HbIC
OCHOBaHHMS TOJaraTh, 4TO 3TO BEIIECTBO O0JIAJaeT BO3MOXKHOCTHIO HAPYIIATh PEHPONYKTHBHYIO
(YHKIIHMIO YEJIOBEKa.

Knacc 2 TOKCHKaHT, OKa3bIBAIOIIUI TNPEANOJIaracMoe BO3ICUCTBHEC HA PENPOJYKTUBHYIO (DYHKIUIO U
pa3BUTHE YeTIOBEKa:

OTOT KJIACC BKIIOYAET BEUICCTBA, B OTHOIICHHH KOTOPHIX MMEIOTCS HEKOTOPBIE MOKA3aTelIbCTBA,
MIOJyYeHHBIE OT HAONIOACHUS Hal JIONBMH WIH SKCIIEPHMEHTOB HAaJ XKUBOTHBIMH M, BO3MOXKHO,
JOTIOJTHEHHBIE IPYToil mH(pOpManuei 0 BpeIHOM BO3ICHCTBHH Ha PENPOAYKTUBHYIO CIIOCOOHOCTD
WM TTOTEHITNAJ WK Ha Pa3BUTHE, IPH OTCYTCTBHU APYTOTO TOKCHYECKOTO BO3ICHCTBHUSA, WIIN €CIIH
Takoe BO3JCHCTBHE TPOUCXOIWT TMAPAJUICIBHO C JPYTUM TOKCHYCCKHM BO3ICHCTBHEM, TO
OTPUIIATSIILHOE BO3ACHCTBHE HAa PEMPOAYKTUBHYIO (DYHKIIMIO PacCMaTPUBACTCA HE B KaueCTBE
BTOpI/I‘IHOI‘O HeKOHerTHOFO IIOCJICACTBUS ,Z[pyI‘OI‘O TOKCHUHYECCKOI'O BOSI[eﬁCTBHH U Korga
CBUACTCIIBCTBO HE MABJISICTCSA OOCTATOYHO y6e,Z[I/IT€J'II)HI)IM, IJIsL TOro ‘ITOGLI OTHOCUTHL JOAaHHOC
BEIECTBO K 1-My Kiaccy.

B coomeemcmeuu c KHCZCCU(puKCZWlOpOM omxoda, KOMNOHEHM omxo0d Modcem Obimb
K./ZCICCMLPML;MPOSCIH 68 Kauecmee penpodykmueHoeo mokcuxkanuma 1-co knacca onacHocmu, npu
coomeemcmeuu  uUjiu  npesvlUuleHUuU €20 KOHYeHmpayuu nopocoeoco 3HClLl€HI/l}l/I’lpea€]le020
SHAYEeHUsl KOHYeHmpauuu 6 0,5%, KOMNOHEHm Oomxo0d OMHOCUMbCA K penpO()meu6HOMy
mokcukarnmy 2-20 K1acca OnAcCHOCmuU npu coomeemcmeuu Uil npesovliuerul eco KOHyemmpayuu
nopocoeoco 3HCl'¢€Hl/l}l/np€a€Jle020 3HAYEeHUS KOHYyeHmpayuu 6 5%.

2.2.8. KanneporensHoctb

TepMuH KaHIIEpPOTE€H O3HA4aeT XMMUYECKOE BEIIECTBO MM CMECh XMMUYECKHUX BEILECTB,
KOTOpBI€ BBI3BIBAIOT pPaK WIM NPUBOAAT K TOBBIIIEHHIO €ro pacnpoCTPaHEHHOCTH.
Knaccugukaius XMMHUYECKOrO BeIIECTBAa KaK MPEICTABISIONIETO KaHIIEPOI'€HHYIO OMACHOCTh
OCHOBAaHO Ha MPUCYIIMX 3TOMY BEUIECTBY CBOMCTBaX pa3BUTHS J10OPOKAUYECTBEHHBIX U
3JI0Ka4YE€CTBEHHBIX OIYXOJIEH.

[IpucBoeHne KaTeropuu KaHUEpOreHa MpeacTaBisieT co00W OAHOITANHBIM, OCHOBAHHBIM
Ha KPUTEpUAX INPOLECC, KOTOPBIA MPEAIoiaracT UCIOJIb30BAHUE B3aMMOCBA3AHHBIX METOJAMK:
OILICHKY BECOMOCTH CBUJIETENICTB M PACCMOTPEHUE BCEH APyroi COOTBETCTBYIOLIEH HH(OpMauu
JUIsl TIOMEIEHUSI COOTBETCTBYIOIIEIO0 XMMHUECKOTO BEIECTBA, MOTEHIUAIBHO MPUBOIAIIETO K
BO3HUKHOBEHHUIO paKa y JI0JIeH, B COOTBETCTBYIOIIYIO KaTETOPHIO OMACHOCTH (Tabnuma 3).

Tabauua 3 — Kitaccbl 0IACHOCTH KAHLIEPOI¢HOB

Kiacce 1 OTHeceHHe KaKOro-IMOO XMMHYECKOTO BemeCTBa K [-My KiacCy TNPOW3BOAWTCS Ha OCHOBE
SIMUIACMHUOJIOTUYCCKHX W/UIM OCHOBAHHBIX Ha HCIBITAHUSAX HA YKUBOTHBIX JAHHBIX. KOHerTHOC
XHUMHYCCKOC BCIICCTBO MOXKET OBITH OTHECEHO K l-My KJIaCcCy KaHIECPOTCHOB HAa OCHOBAHUHN TaHHBIX
O IPOABJICHUH Y YCJIOBEKA U ) KUBOTHBIX

Kiace 2 OTHeceHNEe XMMHYECKOTO BEIIeCTBA K 2-My KIIACCy KaHIEPOTCHOB IPOU3BOAUTCSA HAa OCHOBE
JaHHBIX, ITOJTYYCHHBIX B PE3YJILbTATE I/ICCHCHOBaHI/Iﬁ YyeJIOBEKA U/WIIH JKUBOTHBIX, OAHAKO KOTOPBIC HE
SBIISIFOTCSL JJOCTATOYHO yOEAUTEIBHBIMU IJIS OTHECEHHs 9TOr0 BEleCTBa K 1-My Kiaccy.

B coomsemcmeuu ¢ Knaccugpukamopom omxo0o8, KOMNOHEHM OmMX00a MOodicem Oblmb
Kaaccuguyuposan & Kaiecmee Kanyepozena 1-2o0 kiacca onacnocmu, npu coomeemcmeuu unu
npesvluleHUsl €20 KOHYEHMPAayuu nopo208020 3HAYEHUS/NPEOeNbHO20 3HAYEHU KOHYEHMPAayuu 8
0,1%, komnonenwm omxoda modcem OblmMb Klaccupuyuposan 6 Kavecmee KaHyepozeHa 2-20
Kaacca OnACHOCMU, NPU COOMBEMCMEUU UNU NPEGbIULeHUs €20 KOHYEHMPayuu nopo2oeo2o
3HaAueHUs/npeoelbH020 3Ha4eHUus KoHyeHmpayuu 8 1%.
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2.2.9. MyTareHHoCTh
MyTanusi onpenensercss Kak MOCTOSHHOEC HM3MEHEHHE B KOJHYECTBE HWIIM CTPYKTYype
TEHETHYECKOTO MaTepuaia B KieTke. TepMUHBI MyTareHbl 1 MyTareH OyyT UCTIOIb30BATHCS IS

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

oprauusmos'’.

Cucrema xiaccupuKany MyTarcHOB IPEIyCMaTpUBaeT pas3ieiicHHe Ha JBa Kiacca
UCXOAS W3 JOCTOBEPHOCTH wWMewIelcs wuHpopMmanuu. Hwke NPUBOAUTCS OMHCAHHE
kiaccudukanuu (Tadnuma 4).

Tadauua 4 — Kitaccbl 0IaCHOCTH MYTareHOB PeNpPOAYKTHBHBIX KJIETOK
Knace 1 XuUMHAYECKHe BEIIECTBA, M3BECTHBIC KaK BBIZBIBAIOINNE HACICAYEMBIE MYTAllUAd WX KOTOPBIC
cleyeT paccMaTpHBaTh, KaK €CII OBl OHU BBI3BIBAJIIM HACIEAyeMbIe MYTAIlUH B PENPOTYKTHBHBIX
KJICTKaX 9C€JIOBCKa.
KpHTepHﬁZ IlonoxurenpHOC CBHJACTCIIBCTBO U3 SITNMACMHUOJIOTUYCCKUX I/ICCJ'IeZ[OBaHI/Iﬁ YCJIOBCKA.
Kiacc 2 XuMHIeCcKHe BCHICCTBA, KOTOPBIC BbI3BIBAIOT OIMACCHHC 3a COCTOAHUC 30POBbA HIOZ[eﬁ B CBA3H C
BO3MOKHOCTBIO BbI3bIBATh HACJICACTBCHHBIC MYTAllUU B PCIIPOAYKTHUBHBIX KIICTKAX YCJIOBCKA
Kpurepun: IlonoXurenbHBIA  OMBIT, MOJYYEHHBIM B  pe3ylbTaTe 3KCIEPUMEHTOB  HaJ
MJICKOTIUTAIOIIMMH W/UIM B HEKOTOPBIX CIy4asX HKCIIEPUMEHTOB in Vitro, MOJyYeHHBIX OT: —
HUCIIBITAaHUM in ViVO Ha npeaMeT COMAaTHYECKOU MYTar¢HHOCTH KJICTOK Ha MJICKOIIUTAIOIIUX
— JpYruX WCIBITAHUH in Vivo Ha NIpeAMET COMaTHYECKOH I€HOTOKCHMYHOCTH KIIETOK, KOTOpPBIC
TIOJITBEPIKIAOTCS TIOJIOKHUTENILHBIMU Pe3yJIbTaTaMH UCTIBITAHUH MyTareHHOCTH in Vitro.

B coomsemcmeuu ¢ Knaccugpukamopom omxo0o8, KOMNOHEHM OmMX00a Modxcem Oblmb
K1accugpuyuposan 6 Kawecmee mymazena 1-20 Knacca onacHocmu, npu COOMEEMCMEUU ULU
npesvllleHUsl e20 KOHYEHMPAayuu nopo208020 3HAYEHUS/NPEOeNIbHO20 3HAYEHUsL KOHYEHMPAayul 8
0,1%, KomnoneHm omxooa modicem Oblmb KIACCUPUYUPOBAH 8 Kauecmae MymazeHa 2-20 Kiacca
ONAacHoCmu, Npu  COOMEEMCMEUU UNU  NPEBblUeHUs €20 KOHYEHmMpayuu nopo2o6020
3HaueHUus/npedenbH020 3Ha4enus Konyenmpayuu 6 1%.

2.2.10. PecnupaTopHasi HJIM KOKHAs1 CCHCHOMIM3 AU
Pecniparopubiii CEHCHOMIM3ATOP — ATO BEIIECTBO, KOTOPOE BBI3BIBACT IOBHIIICHHYIO
YYBCTBUTEIBHOCTb JIBIXATEJIbHBIX MYTEW MOCIE BABIXaHUSI COOTBETCTBYIOIIETO BEUIECTBA.
KoxHbIl ceHCMOUIN3aTOp — 3TO BEIIECTBO, KOTOPOE BBI3BIBAET AJIJIEPTUUECKYIO0 PEAKIINIO
IIOCJIE KOHTAKTA C KOXKEH.
BemecTBa knaccu@uuUpyroTCs Kak peCIMpaTOpHble CEHCUOUITN3aTOPhl B COOTBETCTBUH C
MPUBOAUMBIMU HHXKE KPUTEPUAMM:
— Py HAIMYMAM Yy JIOJEH NPHU3HAKOB TOrO, YTO 3TO BEUIECTBO MOKET BbI3bIBATh
KOHKPETHYIO PECTIUPATOPHYIO TIOBBIIEHHYIO YyBCTBUTEIBHOCTD ' |
— UMEIOTCS  MOJIOKUTEIbHBIE  Pe3ylbTaThl COOTBETCTBYIOIIMX  HCIBITAaHUW  Ha
JKHBOTHBIX 2,
BemectBa kimaccuuiupyroTcsi Kak KOHTaKTHBIE CEHCUOWIU3AaTOPhI B COOTBETCTBUH C
MPUBOAUMBIMU HHKE KPUTEPUAMMU:

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 CEHCHOMIN3AIMIO Yy JTIOJICH B PE3yNbTAaTe BIBIXaHUS
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— IpU HaJU4YUU y JIIOJEH CUMIOTOMOB, MNOJATBEPKIAIOLIMX, YTO COOTBETCTBYIOIIEE
BEIIECTBO MOXXET BBI3BaTh CEHCHOWIHM3AIMIO B pE3yJIbTaTe KOHTAKTa C KOXEH y
3HAYUTENILHOTO YKcia JIUIL;

—  UMEIOTCS MOJOXKUTENbHBIE PE3YJIbTaThl COOTBETCTBYIOIINX UCIIBITAHUN HA dKUBOTHBIX.

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

Kayecmee pecnupamopHo20 UNU KOHNCHO20 CEHCUOUNU3Amopd, Npu COOMBEmcmeul Uiy

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

2.3.  YcraHOBJIeHHE CTENEHHM ONACHOCTH OTXO0JA MyTEeM COINOCTABJICHHS JAHHBIX
MOJIYYeHHBIX CyMMalHell KOJMYEeCTBEHHBIX MOKa3aTejlell OMACHBIX CBOWCTB 0TX0da €
KpUTEepUAMH KJaccu(pUKAIMU ONACHOCTH 0TX0A0B (IMMUTHPYIOLIHE OKA3AaTeIH ONMACHBIX
BelleCTB)

[Tocne mpoBeneHuss WHIWBUIYaTbHOTO aHAIM3a KOMIIOHEHTOB OTXOAa MPOU3BOIUTCS
OKOHYATEJIbHOE YCTAaHOBJICHHE CTEIEHH OIACHOCTH OTXOJa IYTEM COIMOCTABJICHHS JaHHBIX
MOJTyYEeHHBIX CyMMAIlMel KOTMYeCTBEHHBIX MOKa3aTelNel OMacHBIX CBOMCTB OTXOa C KPUTEPUSIMU
KJIACCHU(PUKAIIMU OIMACHOCTA OTXOJOB (JIMMUTHPYIONIME ITOKA3aTelN OMacHBIX BemecTB). T.e.
VUUTBHIBAIOTCS BCE KOMIIOHEHTBI, OTHECEHHBbIE K ompeseneHHoil kareropuu (Hampumep:
«pazApaxkeHue a3, KOKM W BEIIECTBA, MPEACTABISIIONINE OMACHOCTh MPHU aCIHUPALMNY ), €CIIU
CyMMa 3THMX KOMIIOHEHTOB paBHa wiu mpeBbimiaer 10%, TO OTXOO OTHOCHTCS K KaTeropuu
«omacHoro». Ilocne monmydeHus pe3ylbTara pacyeToB, MO3BOJISIIONIETO OTHECTH OTXOI K
OMACHOMY XOTs OBl IO OHOMY KPUTEPHIO, MPOIIeTypa KIaCCU(PUKAIIUU MOKET 3aBEPIINUTCS.

K numuTHpyIommM mokas3aTesisiM OMacHbIX BEIIECTB OTHOCATCS CIEAYIOIIee:

H3 — remneparypa Benbimku < 55°C;

H4— oxno wim Gosee pa3apa)karolinx BEIIECTB, BHI3BIBAIOIINX CEPbE3HBIC MOBPEKICHUS
a3, B oouieit koHmentpamuu > 10%;

H4 — oo wm 6omnee paszapakaroninxX BEIIECTB, BHI3BIBAIOIINX CEPhE3HBIE Pa3IpasKeHHS
IJ1a3, KOXHM M BEUIeCTBa, MPEJICTaBISIONINE OMACHOCTh MpU AaclHupaluu, NOpu oOIen
KOHIeHTpanuu > 20%;

H5 — onmHO WM HECKONBKO BELIECTB, OO0JagalonIfe OCTPOH TOKCHYHOCTBIO TIO
BO3JICWCTBUIO HA OpTraHU3M 4 KJlacca OMacHOCTHU MpHU 001Iel KOHIIEHTpaIuu > 25%;

H6 — onmHO WM HECKONBKO BELIECTB, OO0JaJalonIie OCTPOH TOKCHYHOCTBIO TIO
BO3JICUCTBUIO HA OpraHu3M | u 2 Kjacca OnmacHOCTH Ipu o011el koHreHTpanun > 0,1%:;

H6 — onmHO WM HECKONBKO BELIECTB, OO0JagaloNIie OCTPOH TOKCHYHOCTBIO TIO
BO3JICUCTBUIO HA OPTaHU3M 3 KJIacca OMAacHOCTHU MpH 001Iel KoHIeHTpauu > 3%:;

H7 — ogHo BemiecTBO MpHU3HAHO KaHIIEPOTeHOM | Kilacca OMacHOCTH, MPU KOHIIEHTPAIUH
>0,1%:;

H7 — ogHo BemiecTBo, MpU3HAHO KAHIIEPOT€HOM 2 KJlacca OMACHOCTH B KOHIEHTPALUH >
1%:;

HS8 — onno nnu Oosiee pazbenaronuX BEIIECTB, BHI3bIBAIOIINX MOpaXeHHe (HEKPO3) KOXKHU
1 kmacca onacHocTH, B 00I1Iei KoHIleHTpanuu > 1%;

HS8 — onno nnu Oosiee pa3zbenaronuX BEIIECTB, BHI3BIBAIOUINX MTOPAXKEHUE (HEKPO3) KOXKH
2 KJ1acca OmacHOCTH, B 00IIei KOHIeHTpauuu > 5%;

H10 — opHo BemecTBO cuMTaeTCd TOKCHYHBIM [IJII PENpOAYKTHBHOCTHM 1 Kiacca
OTACHOCTH, BO3JICHCTBYIOIINX Ha (PYHKIIUIO BOCIIPOM3BOJICTBA, B KOHIIEHTpauu > 0,5%;
H10 — opHO BemecTBO CUMTAETCd TOKCHUYHBIM [IJI PENpPOAYKTHUBHOCTHM 2 Kiacca

OTACHOCTH, BO3JICHCTBYIOIINX Ha (DYHKIIMIO BOCIIPOU3BOCTBA, B KOHIIEHTpALIUU > 5%;
H11 — onno myTarenHoe BemecTBo 1 kiracca onacHOCTH Tpu KoHIeHTpammu > 0,1%:;
H11 — onHo MyTareHHOe BelecTBO 2 Kjlacca ONAaCHOCTH, B KOHLIEHTpauuu > 1%:;
H13 — "cencubunuzupytoiee" BenecTBo B KoHIeHTpauuu > 10%.
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3. OBIIUE NNPUHLUIIBI KJACCUPUKALINUNU OITACHOCTH OTXOJA
IO BO3JEVICTBHIO HA OKPYKAIOIIYIO CPELY

DKOTOKCUYHOCTh OTXOJI0B — CHOCOOHOCTH OTXO/IOB B ClIydae MOMaJaHus B OKPYKAIOIIYIO
Cpelly MpEeACTaBIATh HEMEMJIEHHO WM CO BpPEMEHEM YIpo3y Ul OKpY’Karolled Cpelsl 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:

— BO3A€HcTBUS (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/EIbHBIM BUJAM UCTOYHUKOB TaJOUI0YTJIEBOOPOIOB, JAIOIIEE TE XKe
MacIITadbl pa3pyIIeHus: 030HOBOTO CJIOS B CTpaTocdepe, KOTOPhIE MPEOoNaraloTcs B pe3yibrare
BBIOPOCOB TaJIOWJOYTICBOJOPOAOB B ynenbHO-MaccoBoM cootHomeHnn ¢ CFCl3 XDY-11).
®opmanbabiM - onpenenenueM [IPOC  sBnsieTcss COOTHOILIEHHME MAacIITadOB COBOKYITHBIX
HapyIIeHUH K o01meMy o0beMy 030Ha st 1M (HepeHIIUPOBAaHHBIX MACCOBBIX BEIOPOCOB KaKOTO-
100 OTJEIBHOTO COSIMHEHHS B OTHOILICHUH K YKBUBAJICHTHBIM BbIOpocam XDV —11.

B coomsemcmeuu ¢ CI'C, omxo0 kiaccugpuyupyemcs Kax 39KOMOKCUUHBII C MOYKU 3DEHUs.
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 moxkcuunocmo 014 600HOU cpedbl

Krnaccugukanuio orxona, o0iagaroniero ocTpol TOKCHUYHOCTBIO JJisi 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 POBEACHUS YKOTOKCHUECKHUX MUCTIBITAHUI.

Kpurepun 1i1g oTHeceHus BellecTBa K KaTerOpuH OCTPO TOKCUYHOCTH ONPEEIISIIOTCS Ha
OCHOBE UCKJIIOUUTENHHO JaHHBIX /7151 ocTpoi TokcuuHocTH (DKS50 mnu 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 (a1t pakooOpa3HbIX) <1 mr/n w/nnn

72 nim 96 vac. 3cK50 (quis Bogopociel u APYrux BOJHBIX paCTECHHH) <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 (s Bogopociel u APYrux BOJHBIX PaCTCHHH) >1—-<10 mr/m.

Kuaace 3 mo ocTpoii TokcH4HOCTH

96 yac. CL50 (s pbI0) > 10 — <100 mr/n n/unm
48 gac. EC50 (ans pakooOpa3HbIX) > 10 — < 100 mr/i u/unu
72 wnm 96 gac. OcK50 (mms Bogopocineit u APYTux BOIHBIX PACTEHHI) > 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
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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 OMOaKKyMyJsiuu (kod(hdHUIMEHT pacmpeneneHuss OKTaHOJ/BoJa
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.
OTxon, o0nagaromiell XpOHMYECKONW TOKCHYHOCTBIO JIISl BOJHOW CPEJIbI, 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 TokcuuHocTb 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 ApYTux BOIHBIX PaCTEHUIA) >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 TOKCMYHOCTH

[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 ONOAKKYyMYJISILIUN, OTHOCSITCS K 3TOMY KJIaccy, €CIIM He CyIIECTBYET APYTHX HayYHBIX
(haKToB, CBHJIETENHCTBYIOIINX O HEHY)KHOCTH KJIacCHU(UKAIMU OMAacHOCTH. Takoe MoATBEepKAECHHE MOTJIO0 Obl
BKITIOYATh OIpeIesIeHHBIH dKkcriepuMeHTaIbHbIM ITyTeM BCF < 500 nnm xpoHudeckyro TokcmyHocTs KHO > 1
MT/J1, WJIM JIOKQ3aTEeIbCTBO OBICTPOH JIerpaJallii B OKpYKaoIIeH 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'Ie}IYIOHH/IMI/I HpI/IHflTLIMI/I HpaBI/IJ'IaMI/I 3KCTpaHO.]'H/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 OJJHOT'O rojia, MPEANOYTEHHE OTJAeTCsl paCUeTHBIM METOJaM ITyTeM COBMELICHHS TaHHBIX 00
OCTPOH TOKCHYHOCTH, CTIOCOOHOCTH XUMHYIECKUX BEIIECTB K PA3I0KECHHUIO U AKKYMYJISIHH.
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Knaccudukanus cmecn OCYHIECTBISETCS HAa OCHOBE CYMMapHOW KiaccuUKaiuu
OITACHOCTH €€ KOMIIOHEHTOB. [IpoTIeHTHAs 10JIsI KOMITOHEHTOB, KJIACCU(UITUPOBAHHBIX KaK "OCTPO
TOKCHYHBIE" WM "XpOHMYECKM TOKCHUYHBIE', HEMNOCPEIACTBEHHO BBOJUTCA B  METOJ
CyMMUPOBaHUS. "YUHUTHIBAEMBIMU KOMIIOHEHTAMHU'" CMECH SBIISIFOTCS KOMIIOHEHTBI, KOTOPBIE
MOTYT MPUCYTCTBOBATh B KOHIICHTpAIMH, paBHOM Mo MeHbIIeil mepe 1% (Bec/Bec), ecnu HET
OCHOBaHUU moJiaraTh (HalpuMep, B CIy4ae BHICOKOTOKCUYHBIX KOMIIOHEHTOB), YTO KOMIIOHEHT,
NPUCYTCTBYIOIIUKA B KOHIIEHTpaluu MeHee 1%, MoOXeT, TeM He MeHee, OIpaBIbIBaTh
KJIACCHU(UKAIIMIO O0TXO0/1a BBH]Ly ONMACHOCTH, KOTOPYIO OH MPEACTABISAET JJIsl BOJHOUN CpPEIbI.

Memoo _cymmuposanus. B ciydae oTHeceHmss K Kigaccy 1-3 1o ocTpoi
TOKCUYHOCTH/XPOHHYECKON TOKCHMYHOCTH, JICKAIIMEe B OCHOBE OIPEACICHUS TOKCHYHOCTU
KpuTepun oTinyaroTcss koddpdumuentom 10 mpu mepexone W3 OJHOrO Kiacca B JIPYTroOu.
BemecTBa, oTHeCEHHBIC K JHMAIa30HY BBICOKOM TOKCHMYHOCTH, MOTYT IOATOMY CIIOCOOCTBOBATH
KJIacCU(UKALlMK OMACHOCTH CMecH B Oojee HM3KOM AuamasoHe. [loatomy mpu pacuere 3THX
KJIACCOB OMACHOCTU HEOOXOAMMO 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, y4MTHIBalOTCS BCE KOMIIOHEHTHI, OTHECEHHBIE K KJAcCy OIMacHocTd 1 mo
OCTpPOM TOKCMYHOCTHU. Eciii cymMMa 3TUX KOMIIOHEHTOB IIpeBhImaeT 25%, TO BCsS CMECh OTHOCUTCS
K Kjaccy omacHOCTH | mo ocTtpoil TokcuuHoctd. [locie momydenusi pesyibTaTa pacderos,
MO3BOJISIFOIIETO OTHECTH CMECEBYIO MTPOIYKIIMIO K KJIACCy OMACHOCTH 1 10 OCTPOil TOKCUYHOCTH,
npoueaypa KiaccuduKaui OnacHOCTH 3aBEPIIaeTCs.

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 TOKCUYHOCTH, eciu 10-
KpaTHas CyMMa BCEX KOMIIOHEHTOB, OTHECEHHBIX K KJIacCy OMAacHOCTH 1 1Mo ocTpoit TOKCUYHOCTH,
BMECT€ C CyMMOH BCEX KOMIIOHEHTOB, OTHECEHHBIX K KJIACCy OMAcHOCTH 2 TO OCTpOH
TOKCHUYHOCTH, TpeBbimaer 25%. Ilocne mnoiydeHus: pe3yiabTaTOB pPacyeToB, IMO3BOJISIOIIMX
OTHECTH CMECh K KJIACCy OIMACHOCTH 2 MO OCTPOM TOKCHYHOCTH, TMpoIeaypa KiacCHU(pUKAIIUU
ONAaCHOCTH 3aBepIIAeTCs.

Ecnm cMech He OTHOCUTCSI HU K KJIAcCy OMAaCHOCTH | 10 OCTPOi TOKCUYHOCTH, HU K KIIACCy
OMAacCHOCTH 2 M0 OCTPO TOKCUYHOCTH, TO PACCMaTPUBAETCSI BO3MOKHOCTh €€ OTHECEHHUS K KJIacCy
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-kKpaTHOH CyMMOI BceX KOMIIOHEHTOB, OTHECEHHBIX K
KJIaCCy OMACHOCTH 2 MO OCTPOIl 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 MyTEM CYMMHUPOBAHHUS KIACCHU(UIIMPOBAHHBIX KOMIIOHEHTOB KPAaTKO M3JIOKEHA 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 KJIAaCCaM 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 CIJIELYET PacCMOTPETh 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 1 10 ocTpoli TOKCHYHOCTH M OKa3hIBAIOIIHE TOKCHYHOE BO3ACHCTBHE MPH
KOHIIEHTPAHAX, KOTOPHIE 3HAYUTENHHO HIDKE | MI/I, MOTYT HOBJIHATH HA TOKCHYHOCTH CMECH, U I0ITOMY HM
CclIelyeT IpUIaBaTh OOJbINEE 3HAYEHHE HPH MPOBEICHHH CYMMMpPOBAHHS s KIACCH(HKAIMM OMacHOCTH. Ecim
CMEChb COI[ep)KI/IT KOMITIOHCHTBI, OTHCCCHHBIC K KﬂaCCy 1 110 OCTpOi/’I TOKCUYHOCTHU HUJIU I10 XpOHI/I'—I@CKOﬁ 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 B3BeIHeHHOﬁ CyMMBI, BMECTO HpOCTOFO
CJIOKCHUA HpOHeHTOB. prFI/IMH CJIOBaAMH, KOHHGHTpaHI/IH KOMIIOHCHTA, OTHCCCHHOIO K KHaCCy 1 110 0CTp0171
TOKCHUYHOCTHU B HeBOﬁ KOJIOHKE Ta6HI/IH 7, nu KOHHCHTpaI_U/Iﬂ KOMIIOHCHTA, OTHECCHHOTO K KHaCCy 1 110 XpOHquCKOﬁ
TOKCHYHOCTH B JIEBOM KOJIOHKE TaONMLBI 8, YMHOKAIOTCA Ha COOTBETCTBYIOIIMH MHOXKHUTEIb. MHOXHUTENH,
HPUMEHSEMBIE K 3THM KOMIIOHEHTaM, ONPEAENIAIOTCS C YIETOM 3HAUEHHs] TOKCHYHOCTH, KaK 9TO KPaTKO M3JI0KEHO B
HpEeNCTABIEHHON HIKe TaOmuie. [1o3ToMy a1 KiaacCU(UKALMK OINACHOCTH CMECEBOH MPOAYKIHMH, COAEpKalIei
KOMIIOHEHTBI, OTHECEHHBIE K KIaccy | 0 OCTPOM TOKCHYHOCTH WM XPOHMYECKOH TOKCHMYHOCTH, KIaCCU(DUKATOP
JIOJDKEH 3HATH 3HAUEHUE MHOKHTENSA M, 4TOObI IIPUMEHATH METOJ CyMMUPOBAHHUS.

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 JO0JEH KOMIIOHEHTOB, OTHECEHHBIX K KiaccaM |—4 1o XpOHWYECKOi
TOKCUYHOCTH, NpeBbILaeT 25%.

Knaccudukanus omacHOCTH cMecell 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 0 XpOHUYECKON 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 XpOHMYECKOHM 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 OIpe/eleHHOMY(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. ONPEAEJEHUE XUMHNYECKOI'O COCTABA OTXO10B

4.1. OT1O0p npod u JadopaTopHbIe UCNIBITAHUA 00Pa3L0OB 0TX0/10B
Ha teppurtopuu npeanpustust ObUTH OTOOPAHBI U Mepeaanbl mpoosl Tapel u3-noa JIKM B
uccienoparensckyo  jgaboparoputro  TOO  «KazaxcTaHmpoekT» [UIsl  ONpeAeTeHUs  €ro
KOMITOHEHTHOT'O COCTaBa ITyTeM MPOBEACHUS MOP(POJIOTHUECKUX aHAIN30B. XUMHUYECKHI COCTaB
OT/IEJIbHBIX KOMIIOHEHTOB YCTAHABJIMBAIN HA OCHOBAHNUHU CBECHUI, COIepKAILMNXCS B CTAHAAPTAX
U TEXHUYECKHUX YCIOBMSX, UCXO/s U3 TOT0, YTO MAaT€pUaJIbl, CIIOJIb3YyEMbIE ITPU NPOU3BOJICTBE
JIKM, npou3BOaATCS B CTPOTOM COOTBETCTBHUM C HOPMAaTUBHOM nokymeHTanuei. Bunsl JIKM,
UCIIOJIb3YEMBIE HA IPOM3BOJCTBE, YCTAHABIMBAIM Ha OCHOBaHUU cBeneHuil IIporpammsl
yrpasiienus: 0Txo10B. JIKM, ucnonszyembie Ha BocTouno-)Ke3ka3raHcKoM pyJHUKE:
— osMans [1P-115
— osmans [1P-188
— pactBopuUTENb 646
— nHutposmains HII-13211
— J1ak Outymusii bT-577
[IpoBeneHue paaroIOrHueckKux UccaeA0BaHu 00pa3oB HEe IPOBOIMINCEH, YYUTHIBAs TOT
¢akt, yto JIKM sBisitOTCA MCHOIB30BAaHHBIM TOBAPOM, B COCTaBE KOTOPOTO HE NMPUMEHSIOTCS
PaAOAKTUBHbBIE BELIECTBA.

4.2. Pe3yabrarhbl 1a00PATOPHBIX UCNIBITAHUI U XUMHYECKHH COCTaB 0TX0/10B

4.2.1. Pe3yabraTbl MOP(}OJOrH4ecKOro aHajJIn3a

PesynbTatel Mopdonorndyeckoro ananuza tapsl uz-noa JIKM cBenmensl B Tabmuiy 9,
MIPOTOKOJI IPUBEACH B IPUIIOKEHHUH 1.

Tabauua 9 — Pe3yabTarbl MOp¢o10ruyeckoro anaausza tapsl u3-noa JIKM

Ne n.m. KoMnoHeHT oTX0/12 Conep:xkanue, %
1 Mertan (KecTh) 90,60
2 JIKM (3acoximas Kpacka, Jlak) 9,40
Hroro: 100,00

4.2.2. OnpeaejieHHe XUMHYECKOI0 COCTABa

CornacHo T'OCT 13345-85 «MC XECTb TexHuueckue ycloBHUS» KECTb COCTOUT U3
ctanu mapku 10mc u onmoBsHHOrO MOKPHITUS Mapku Ol TPOIEHTHOE COOTHOIIEHHWE KOTOPBIX
coctaBisieT 99,5% u 0,5% cootBercTBenHo. CoctaB ctanu 10 I1C onpenensiu cormacuo 'OCT
1050-2013 «MeramionpoayKuusi U3 HEJIETMPOBAaHHBIX KOHCTPYKLIMOHHBIX KaueCTBEHHBIX U
crienuanbHbIX cTayeh. OOmue TexHuueckue ycioBus» (tabmuia 10), cocTaB OJOBSHHOTO
nokpeITust - FOCT 860-75 «MC OJIOBO. Texuuueckue ycnoBusi» (Tabmuma 11).

Taoanna 10 — Xumuuecknii coctas ctaau 10 IIC coriaacuo I'OCT 1050-2013

Ne .. OnpenenseMblii 3JIeMEHT WU COeIMHEHUE Copep:xanue, %
1 VYraepon C 0,11
2 Maprasen Mn 0,50
3 Kpemnuii Si 0,11
4 Xpom Cr 0,15
5 Cepa S 0,035
6 Docdop P 0,03
7 Huxkens Ni 0,30
8 Menp Cu 0,30
9 Keneso Fe 98,47

Hroro: 100,00
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Taoauna 11 — XumMuveckuii cocTaB 0JJOBAHHOr0 NOKPbITHSA corjiacHo 'OCT 860-75

Ne m.m. OmnpepensieMblii 3JieMeHT HWJIH COeMHEHU I Copep:xanue, %

1 Cepa S 0,008
2 ANIOMUHHK Al 0,002
3 1750 Zn 0,002
4 Mens Cu 0,010
5 Keneso Fe 0,009
6 MBImbsIK As 0,010
7 CBuHeln Pb 0,040
8 Bucmyr Bi 0,015
9 CypsMa Sb 0,015
10 OJ110B0 Sn 99,889
Hroro: 100,00

Ompenenenne xumuyeckoro cocraBa Owmanu [ID-115 ocHOBaHO Ha JaHHBIX,
copepxamuxcas B ['OCT 6465-76 «Omamu [1®-115 Texnuyeckue yciaoBus» MU CBEICHUU
OTKpBITBIX MCTOYHUKOB IO PEUENTYypaM JIAKOKPACOUYHBIX MaTepUaioB. XHUMHYECKUN COCTaB
smasu [1d-115 npencrasnen B Tabumme 12.

Taoauua 12 — Xumuuecknii coctaB Imauau [lh-115 corsiacno F'OCT 6465-76

Ne .. OnpeaensieMblii 3J1eMEeHT WU COeIMHEHUE Copep:xanue, %
1 Hudtunamun 0,25
2 Kcunon 1,42

ITpucanka AD-2K (pacTBOp MOMUMETHIOYTOKCUTPUMETUICHIOKCUCHIIOKCAHOB B
3 KCHJIOJIE) 0,05
4 CukkatuB (110 CBUHITY B COCTaBe) 1,40
5 VYaiT-ciuput 2,13
6 Yrnepon rexuuueckuit [1-701 4,98
7 Jlax I[1MD-060, cocTosmumii n3 KOMIIOHEHTOB 11.7.1-7.7 cormacuo TY 6-10-612-76: 89,77
HToro: 100
7.1. AHTUApUI MaJIeMHOBBIN 0,44
7.2. Anruapu QraieBblii 13,01
7.3. Kcunon 19,41
7.4. Maco nojicoiHeUHOe paQMHUPOBAHHOE 31,33
7.5. [TenTasputpur 7,93
7.6. Coza KaJbLIIMHUPOBaHHAS 0,03
7.7. Yair-ciupur 27,91
HToro: 100

Onpenenenne xumudeckoro cocrara Omanu 11dP-188 ocHoBaHo Ha cBeneHMUsT OTKPBITHIX
HMCTOYHHMKOB IO PEIENTypaM JIAKOKPACOYHBIX MaTepuanoB o anajory [Id-1217. Xumuueckuii
cocrtaB smanu [1D-188 mpencrasien B Tabnuie 13.

Tabauna 13 - Xumunueckuii coctaB Imaiu [1¢-188 coriiacno ceenenusim Penentypsl smann
dP-1217

Ne .. OnpenesisieMblii 3JIeMEHT WJIH COeIMHEHHE Copep:xanue, %
1 Boga 20,83
2 JIByOKHCH THTaHA\PYTHI\ 19,03
3 Jvytunamun 0,04
4 CHKKaTHB Maprasia 0,51
5 VYaiir-cnuput 7,49
6 Mesn npupoaHBIHA 9,36
7 PacTBOp MOJIMBHHIIIOBOTO CITUPTA 1,09
8 Jlax I[1MD-053, cocrosmumii n3 KoMImoHeHToB 11.8.1-8.6 cormacuo TY 6-10-612-76: 41,74

Hroro: 100,0881
7.1. Anruznpun dranesbli 9,81
7.2. KucnoTs! )kupHbIE TaJIOBbIE 11,77
7.3. Kcunon 17,82
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7.4. Macino Taj10B0€ JUCTUILIMPOBAHHOE 23,33
7.5. IlenTaspurpur 10,24
7.6. Yaut-cniupur 27,22

Hroro: 100,1957

OrnpenenieHne XUMHUYECKOTO cocTaBa pactBopurensi 646 ocHoBano Ha cBeneHusx ['OCT
18188-72 «PactBOopuTenm mapok 645, 646, 647, 648 niud JIaKOKPACOYHBIX MaTE€pUAJIOB.
TexHuueckue ycioBus». XUMHUUECKUI COCTaB pacTBOpuUTENs 646 mpeacrasieH B Tabnuie 14.

Tabauna 14 - Xumudeckuii cocraB pacrsopuresisi 646 coriiacHo ceenenusam Penentypsl u

I'OCTa 18188-72

Ne m.m. OmnpeaensieMblii 3JIeMeHT MJIU COeJUHEHHE Copep:xanue, %
1 AneToH 11,70

2 Bytunanerar 5,70

3 Cmech CITUPTOBO-TOIYOJIbHASl CHHTETUYECKAs ICHATYPUPOBaHHASI. 19,41

4 CriupT H300yTHIIOBBIN 15,34

5 Tonyon 47,57
HToro: 100

Onpenenenne xumuueckoro cocrasa jjaka bT-577 (cepeOpsiHka) OCHOBaHO Ha CBEACHUSAX
TY 2311-017-313466979-2003 «Jlak Outymusblii BT-557». Xumuueckuit cocraB naka bBT-577

npezcTaBieH B Tabiume 15.

Tadoauua 15 - Xumuueckuii cocraB jgaka BT-577 (cepeOpsinka) corsacuo TY 2311-017-

313466979-2003

Ne 1. OnpenensieMblii 3JIeMEeHT UJIH COeJUHEHHE Conepxanne, %
1 Ilynpa anromuHueBas 21,53

2 YalT-cnuput 24,46

3 burym 53,82
Hroro: 100

Omnpenenenne xumuueckoro cocraBa Hutposmanu HII-143I1 ocHOBaHO Ha CBEAEHUSX

OTKpBITBIX MCTOYHHUKOB IO pELENTypaM JaKOKPACOYHBIX MaTepHalIOB.

smanu Hutposmanu HII-14311 npencrasien B Tabnuie 16.

XUMHUYECKHUHA COCTaB

Tab6auna 16 - Xumnuecknii cocraB HuTpodmaan HII-14311 corsiacHo cBenenusiM Penentypsl

Ne n.m. OnpeaenseMblil 3JIEMEHT HJIH COC[IMHEHUE Conep:xanue, %
1 AnetoH 0,42
2 Bbytunauurar 0,24
3 JBYOKHCH TUTaHA\PYTHI\ 12,00
4 Jubytundranar 2,40
5 PactBop Konnokcununa (HII-0218) - pacTBOp HUTPOLEIUTIONO3B! B TUIIALIETATE 39,97
6 CMech CIUPTOBO-TONYOJIbHAS CHHTETUUECKAS IEHATYPUPOB. 1,43
7 CoupT N300y THIIOBBIH 3,02
8 Tonyon 1,35
9 Xnopnapadun XI1-470 2,40
10 DTUIEII030/IbB 4,74
11 Cwmorna 188 (rmudranesas cMouia) 31,98

Hroro: 100

4.2.3. XuMHYeCKHH COCTaB HCCJIEAyeMbIX OTX0/10B

JlanHble, TOJy4YeHHBbIE B pe3ysbTare Ja0OpaTOPHBIX HWCHBITAHUH W CBEICHMUS,
coJepxaliiecs B HOPMAaTHBHO-TIPABOBBIX JIOKYMEHTaX, IIO3BOJIIIOT C HEOOXOTUMON JUIs
KJaccu(UKalM  OTXOJa TOYHOCTBIO ONPEACIUTh IPHUBEICHHBI XUMHUYECKHIl cOCTaB

UCCIIElyeMOT0 0TX0/1a, Pe/ICTaBIeHHbIN B Tabnuue 17.
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Taouuna 17— IlpuBeneHHbli XuMuyeckuid coctas Tapbl u3-noja JIKM

Ne m.m. KomnoHeHTHI 00pa3na 0TX0A0B Copep:xanue, %
1 Yriepon C 0,094655
2 Mapranerig Mn 0,450738
3 Kpemanit Si 0,099162
4 XpoMm Cr 0,135221
5 Cepa S 0,031588
6 dochop P 0,027044
7 Huxkens Ni 0,270443
8 Mens Cu 0,270488
9 Keneso Fe 88,768428
10 ATTOMUHUN Al 0,000009
11 Huak Zn 0,000009
12 MBEIIBSK As 0,000045
13 CauHer Pb 0,000181
14 BucmyT Bi 0,000068
15 CypbMa Sb 0,000068
16 O1oBo Sn 0,451852
17 JmTrimaMuH 0,006013
18 Kcnnon 0,735524

[pucagka AD-2K (pacTBop MOTMMETHIOYTOKCUTPUMETHIICHIIOKCHCHIIOKCAHOB B
19 KCHJIOJIC) 0,004599
20 CukkaTuB (110 CBUHITY B COCTaBe) 0,019309
21 VYaiit-ciupur 1,650943
22 Yrnepon texanueckuii [1-701 0,068728
23 AHruapua MaJICMHOBBIN 0,006076
24 AHruapua GraaeBsli 0,423092
25 Macio noJicosTHeYHOe pa@MHUPOBAHHOE 0,388100
26 IlerTasputput 0,371554
27 Copa KaJIbLLUHUPOBaHHAs 0,000364
28 Bopa 1,331748
29 JBYOKHUCH THTaHA\PYTHI\ 1,341555
30 CHKKaTHB MapraHia 0,032527
31 Men npupoaHbIit 0,598630
32 PacTBOp 10JIMBUHUIIOBOTO CIUPTA 0,069434
33 Kucnotsl )kupHbI€ TaJloOBbIE 0,314110
34 Macio TaJJI0BO€ AUCTUILIMPOBAHHOE 0,622476
35 AneToH 0,063232
36 Byrtunauerar 0,031234
37 CMech CIUPTOBO-TOJIYOJIbHASI CHHTETUYECKAs JCHATYpPUPOBAHHAS. 0,112500
38 CrupT H300yTHIIOBBII 0,108636
39 Toisyon 0,253301
40 [lyapa anomMuHeBast 0,062397
41 burym 0,155991
42 JubyTtundranar 0,024960
43 PactBop Komnokcununa (HI1-0218) - pacTBOp HUTPOIEIUIIONIO3bI B STHIIALIETATE 0,416175
44 Xnopnapadun XI1-470 0,024960
45 DTUIIIEII030JIbB 0,049309
46 Cwmorna 188 (rmudranesas cMoia) 0,332940

Hroro: 100

5. PACYET KOHLEHTPAIIUN OITACHBbIX BEIIECTB mo
JJIUMUTUPYIOHIUM ITOKA3ATEJISIM

Pacuera KoHIIEHTpa1IMil OMACHBIX BEILIECTB, COAEPKAIIUXCS B OTXOJE, O TUMUTUPYIOIINM
MOKAa3aTeJIsIM COTJIACHO MPUIIOKEHHUIO 3 Kilaccu(uKaTopa 0TXO0B MIPUBEEH B MIPUIIOKEHUH 2.

CBojHbIe naHHBIE PUBECHBI B TabmuIe 18.
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TaGJmua 18 — CBO)IHI)Ie JAaHHBIEC pacdyeTra KOHHeHTpaHHﬁ OIMMACHBIX BEIIECTB, COACPKAIIUXCIA B Tape U3-110JQ JKM

OCTPOU TOKCHUYHOCTBIO 110
BO3JICCTBHUIO Ha OPraHU3M

Ne .Hl/lMl/lTl/lpyl()lllHﬁ NoKa3aTeJib OIMaCHBIX BEIIECTB HOpOFOBLle KOHHCHTpauﬂﬁ 3HaveHHe MO BemeCTBa U MX KOHIEHTPalus, onpeaeasiouue onacHbie CBONCTBa
TLIT. SHAYCHUSA BEIIECTB B 0TXO0/1¢ JIUMUTHPYOLIEMY oTXoaa
JIMMHUTHPYIOLIUX COOTBETCTBYIOIIIAA nmokKas3artejarn
noka3zareJiei JMMUTHPYIOLIEMY
noka3zareiio, %
1 2 3 4 5 6
1 H3 Temmeparypa serbimkH, °C <55 1406 He OMaCHbIit 1406
(HP3) ’
2 H4 >10 1,582 He OMACHBII ®ochop - 0,027044 %; Menp - 0,270488 %; MBIIBIK -
(HP4) 0,000045 %; Hustrmamus - 0,006013 %; Kcunon - 0,735524
OO01ast KOHIICHTPALIUS o).
pasIPAKAONIAX BOICCTS, %0; Ipucanxa AD-2K (pactBOp
BLIBBIBAIONIIX CEPHC3HBIC nonHMemn6yT01<cmpnMeTHHCHHOKCMcnnochaHOB B KCHJIOJIE)
S ——— - 0,004599 %; Anrugpun wmaneunoBbeii - 0,006076 %;
Anrunpun ¢ranessiit - 0,423092 %; Cnupt u300yTHIIOBBI -
0,108636 %; Cymma - 1,5815 %;
>20 5,997 He OIACHBII Xpom - 0,135221 %, Cepa - 0,031588 %; docdop - 0,027044
%; Amomunnii - 0,000009 %; Mpimbsk - 0,000045 %; Cunerr
- 0,000181 %; dustunamun - 0,006013 %; Kcuon - 0,735524
%; Ipucanxa AD-2K (pactBOp
MTOJTMMETHIIOY TOKCUTPHMETHIICHIIOKCHCHIIOKCAHOB B KCHIIOJIE)
- 0,004599 %; Cukkarus (1o cBuHILY B cocTtase) - 0,019309 %;
Vaiit-cuput - 1,650943 %; AHrugpun MajaeuHOBBIA -
OO01mast KOHIICHTPAIUS 0,006076  %; Awmrugpun ¢Qramesbrii - 0,423092  %;
pa3apaskaroluX BELICCTB, [entaspurpur - 0,371554 %; Conma KanbIMHUpPOBaHHAA -
BBI3BIBAIOIINX CEPHE3HBIC 0,000364 %; PactBop monuBuHMIOBOTO civipTa - 0,069434 %);
pasapakeHus a3, KOKU U BEIIeCTBa, Kucnoter xupabeie Tamossie - 0,31411 %; Macno TtammoBoe
MIPEICTaBIISAIONINE ONAaCHOCTh IPH muctTwinpoBanHoe - 0,622476 %; Ameron - 0,063232 %,
acmupanuu Cmech CITUPTOBO-TOJIYOJIbHAS CUHTETHYECKAS
neHarypupoBanHas. - 0,1125 %; Coupt u300yTHUIIOBBIA -
0,108636 %; Tomyonm - 0,253301 %; Ilympa amomMuHeBas -
0,062397 %; butym - 0,155991 %; Pacteop Komnoxcununa
(HII-0218) - pacTBOp HHTPOLEIUIIONO3bI B JTWIALETATE -
0,416175 %; Xnopmapapun XII-470 - 0,02496 %;
Orumemio3onss - 0,049309 %; Cmoma 188 (rimdraneBas
cmodna) - 0,33294 %; Cymma - 5,997 %;
3 HS5 OO01ast KOHICHTPALUS BEIECTB 4 >25 0,000 He ONACHbIN
(HPS) KJ1acca OIaCHOCTH, 00J1aJaromme
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Ne JIMMUTHPYIOLIUI OKA3aTe/Ib ONACHBIX BellleCTB IToporossie Konuenrpauus 3HayeHue no BewecTBa U MX KOHLEHTPALUs], ONPeAe/IsoNIHe ONACHbIe CBOICTBA
ILII. 3HaAYEeHHUusd BelleCTB B 0TX0/1€ JIUMHUTHPYOIIEMY oTXoaa
JIMMHUTHPYIOLIUX COOTBETCTBYIOLLIASA MmoKa3aTeJjar
nokasarteJiei JUMHUTHPYIOLIEMY
nokasareso, %
1 2 3 4 5 6
4 H6 OO01ast KOHIICHTpAaNuUs BemecTs 1 u 2 >0,1 0,000 He ONACHBbIH
(HP6) | knacca omacHocTtH, o0Jiaatoiue
OCTPOX TOKCUYHOCTBIO 110
BO3JECHCTBUIO HA OPraHU3M
OO61mas KOHIEHTpaLUs BEIIECTB 3 >3 0,000 He ONAaCHbI|
KJ1acca OmacHOCTH, 00JIaaroIiye
OCTPO# TOKCHYHOCTBIO TT0
BO3JICHCTBHUIO HA OPraHU3M
5 H7 Hanuuune BenecTBa, MpU3HaHHOTO >0,1 0,000 He OIMACHBII Mpmbsk - 0,000045 %; MakcumansHoe 3HadeHHE - 0 %;
(HP7) KaHIleporeHoM 1 Kjiacca ONmacHOCTH
Hanuuue BenecTBa, MpU3HAHHOTO >1 0,062 He OMACHBII Amomunuii - 0,000009 %; ITynpa amomunesas - 0,062397 %;
KaHLIEpOreHOM 2 KJIacca ONMAaCHOCTH MaxkcumanbsHoe 3HaueHue - 0,0624 %;
6 HS8 >1 1,473 OnacHbIIt ®Docodop - 0,027044 %; Huxens - 0,270443 %; Mpibsik -
(HP8) O —————— 0,000045 %; Quatunamus - 0,006013 %; Kcunon - 0,735524
%; Ilpucanxa AD-2K (pactBop
BEIIECTB, BBHI3BIBAIOLIUX MTOPAXKEHHE
(HeKpo3) Ko | KIacca OMacHoCTH HOHI/IMCTI/IH6yTOKCI/ITpI/IM@TI/IJ'ICPIHOKCI{CI/IHOKC&HOB B KCHJIOJIC)
- 0,004599 %; Aurunpun manenHoBbii - 0,006076 %;
Anruapua dranessiii - 0,423092 %; Cymma - 1,4728 %;
OO61mast KOHIEHTPAIIUS Pa3beIaloNUX >5 0,000 He ONAaCHbIN
BEIIECTB, BBI3BIBAIONIUX MTOPAXKEHHE
(HEKpO3) KOXKH 2 KJ1acca OMACHOCTH
7 H10 Hasnuse BelecTBa IPUSHAHHOIO >0,5 0,451 He ONACHBIN Maprasner - 0,450738 %; Mpimbsik - 0,000045 %; Cuner -
(HP10) TOKCHUHBIM JUIS PENPOYKTHBHOCTH | 0,000181 %; Cypsma - 0,000068 %; CukkaTus (110 CBHHILY B
KI8CCA ONACHOCTH cocrage) - 0,019309 %; Cuxkatup Mapranmna - 0,032527 %;
Aneron - 0,063232 %; MakcumanbHoe 3HaueHue - 0,4507 %,
Hanuuue BeniecTBa Npu3HaHHOTO >5 1,651 He ONACHBII
TOKCUYHBIM JJIsl PETIPOTyKTUBHOCTH 2
KJIacca OMACHOCTH
8 H11 Hanuuue BeniecTBa, MpuU3HaHHOTO >0,1 0,270 OMACHBII Hukens - 0,270443 %; Mbimbsik - 0,000045 %;
(HP11) | myrareHoM 1 Kiacca OmacHOCTH MakcumanbHoe 3HadeHue - 0,2704 %;
Hanuuue BemecTBa, MpU3HAHHOTO >1 0,000 He ONaCHBIH

MYyTareHoM 2 KJ1acca OIacHOCTH
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Ne JIMMUTHPYIOLIUI OKA3aTe/Ib ONACHBIX BellleCTB IToporossie Konuenrpauus 3HayeHue no BewecTBa U MX KOHLEHTPALUs], ONPeAe/IsoNIHe ONACHbIe CBOICTBA
ILII. 3HaAYEeHHUusd BelleCTB B 0TX0/1€ JIUMHUTHPYOIIEMY oTXoaa
JIMMHUTHPYIOLIUX COOTBETCTBYIOLLIASA MmoKa3aTeJjar
nokasarteJiei JUMHUTHPYIOLIEMY
nokasareso, %
1 2 3 4 5 6
9 H13 >10 0,622 He ONACHBbIH Mapranern - 0,450738 %; Hukens - 0,270443 %; CypbMma -
(HP13) 0,000068 %; Aaruapua maneuHoBbiH - 0,006076 %;
Hannune "cencubunusupytomiero” Anrunpun ¢pranessiii - 0,423092 %; CukkaTHB MapraHua -
BEIIECTBA 0,032527 %; Kucnotsl sxupHbie Tanoseie - 0,31411 %; Macno
TaJJIoBOE TUCTHILIHpOBaHHOE - 0,622476 %; butym -
0,155991 %; MakcumainpHoe 3HadeHue - 0,6225 %);
10 (1)HP14 | OcTtpast TOKCHYHOCTH I BOJHOM >25 0,000 HEe ONMACHBINH
cpensl (1 kmace)
11 (2)HP14 | OcTtpast TOKCHYHOCTH I BOJTHOM >25 0,000 HEe ONMACHBINH
cpensbl (2 knace)
12 (3)HP14 | OcTpast TOKCHYHOCTH I BOJTHOM >25 1,651 He OMACHBII Vaiit-ciuput - 1,650943 %; PacuetHoe 3HaueHue - 1,650943
cpensl (3 ximacc) %
13 | (4)HP14 | XpoHmueckast TOKCHUHOCTD IS >25 0,000 He ONACHBbIN
BOJHOM cpexpl (1 kmace)
14 | (5)HP14 | Xponmueckast TOKCHUHOCTD IS >25 0,000 He ONACHBbIN
BOJHOM cpepl (2 Kmacc)
15 | (6)HP14 | XpoHuueckass TOKCHIHOCTH JIJIS >25 88,768 ONaCHDIIi Keneso - 88,768428 %; PacueTHoe 3HaueHue - 88,768428 %;
BOJHOM cpepl (3 Kmacc)
16 | (7)HP14 | Xponuueckast TOKCHYHOCTbH IS >25 90,110 OonacHbIM XKeneso - 88,768428 %; [iByokuch TuraHa\pytui\ - 1,341555
BOJIHOM cpensl (4 kiacc) %; PacuetHoe 3Hagenue - 90,109983 %;
17 | (8§)HP14 | OnacHOCTH AJ1si 030HOBOTO CIIOSI >0,1 0,000 He ONACHBII

BoiBoa:

OTX0/1 OTHOCHTCSI K ONIACHBIM
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3AK/IIOYEHUE

B HUP nposeaensl uccnenoBanus tapbl u3-noa JIKM c 1enbro onpeaeneHusi OnacHbIX
CBOMCTB, KOTOpbIE MOTYT OKa3blBaTh BPEAHOE BO3JCHCTBHE HA OKPYXKAIOIIYIO Cpemy,
MPEACTABISITh MOTEHIIMATBHYIO OMACHOCTh JUIS KU3HH W 3J0POBbs YEJIOBEKAa B PE3yJIbTaTe
COJIepXaHUsl B CBOEM COCTaBE BPEIHBIX BEILIECTB.

JlaHHbIC, TIOJYYECHHBIC B pe3yJbTare JAa0OpPATOPHBIX HWCIBITAHUW H  CBEJCHUA,
CoJlepKalIfecss B HOPMATHBHO-TIPABOBBIX JOKYMEHTaX, MO3BOJIWIM C HEOOXOAUMOW st
KJIaccupuKauu OTX0Ja TOYHOCTBHIO OINPEACIUTh NPHUBEACHHBIA XUMHYECKHH COCTaB
HCCJICTyeMOTO 0TX0/1a, Ha OCHOBAaHUH KOTOPOTO OBUTH paCCUUTAHBI— TUMUTHPYIOIIHE TTOKa3aTeIIN
0€30MacHOCTH OTXOJIOB B COOTBETCTBUM ¢ mpuiokeHnuem 3 Kiaccudukaropa. Ilopsimox
OnpeieNICHUs] TUMUTHUPYIONINX MMOKa3aTeaei OCHOBAH Ha y4eTe SKCIEPUMEHTAIbHBIX JAHHBIX 110
OTIaCHBIM CBOMCTBAaM Pa3JIMYHBIX BEIIECTB, BXOAIIUX B COCTAB 00pasiia oTxoaa.

[IpoBeaeHHBIMH HCCIIEIOBAHUSMH U pacuye€TaMu yCTAaHOBJICHO, YTO OTXOJIbI — Tapa U3-T0J]
JIKM OTHOCATCS K «ORACHBIM)» OMXO00aM.
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CIIMCOK UCIIOJIB30BAHHBIX UICTOYHHUKOB

1. Oxonornueckuit Kogexe Pecyonuku Kazaxcran, Acrana, 2 ssuBapst 2021 r.

2. [Tpuka3 u.0. MUHHCTpa SKOJIOTHH, T€OJIOTHH U IPUPOIHBIX pecypcoB Pecrybnuku
Kazaxcran ot 6.08.2021 r., Ne 314 «Knaccudukarop oTxomoB»

3. [Tpuka3z Munuctpa 3apaBooxpanenus PecrnyOonuku Kazaxcran ot 02.08.2022 .
Ne KP ICM-701 «I'urueHn4eckux HOpMaTHBOB K aTMOC(EPHOMY BO3TYXY»

4. [Ipukaz MwuHHCTpa HanMOHAIBHOW SKOoHOMUKHM PecnyOmumku Kazaxcran ot
16.03.2015r. Ne 209 «CanuTtapHO-311AEMHOIOTHUECKHE TPEOOBaHMSI K BOJJOMCTOUHHUKAM;

5. [Ipuka3z Munuctpa 3apaBooxpanenusi Pecnybnmukm Kaszaxcran ot 21.04.2021r
Ne KP JICM -32 «I'urneHnyeckie HOpMaTUBhI K 0€30IIaCHOCTH CPEIbl OOUTAHHS

6. Al Koponwsuenko, JI.A. Koponpuenko «IloxkapoB3pbIBOONACHOCTh BELIECTB U
MaTepuainos», CrnpaBounuk - 2004 r.

7. JlazapeB, JleBuna, «Bpeansie BemecTBa B NPOMBIILIEHHOCTHY», T.1, T.2, T.3.
CnpaBouyHuk.-1976 .

8. [lepeuenr BewecTB, MPOAYKTOB, IPOU3BOJCTBEHHBIX IPOLECCOB U OBITOBBIX
(bakTOpOB, KaHIIEPOTeHHBIX 11 yenmoBeka, Ne 1.02.005-94 ot 22.08.1994 1.

9. ['uruenndeckass  OIEHKAa  BPEAHBIX  IMPOU3BOJCTBEHHBIX  (AKTOPOB |

IPOU3BOACTBEHHBIX IPOIECCOB, OMACHBIX [UIi PEHNpPOXYKTUBHOTO 3J0pOBbS  YeJOBEKa.
Metoanueckue pekomenaamuu N 11-8/240-09 ot 12.07.2002 r.

10. Mertonrka nmpoBeieHus clienualbHONW OLEHKU ycioBuil Tpyaa. Kmaccudukartop
BPEIHBIX U (MJIM) OTACHBIX MPOM3BOACTBEHHBIX (hakTopoB N 331 ot 24.01.2014 1.
11. EnuHple CaHUTapHO-3MMIEMHOIOTUYECKHME U T'HMTMEHHYECKHUEe TpeOOoBaHUS K

TOBapaM, MNOJJIEKALUM CAaHUTAPHO-3MUAEMHOIOIMYECKOMY Haa30py (KoHTpomo). Pemienue
Komuccnn Tamoxennoro corosa ot 07.04.2011 Ne 622.

12. ['uruennyeckre HOPMATHBBI K OOECIIEUEHUIO paJWalMOHHONW O€30MacHOCTH,
YTBEpKJIEHHBIMH IIpHUKa3oM MuHHUCTpa 3apaBooxpaHeHus Pecnyomuku Kaszaxcran ot 2 aBrycra
2022 roga Ne KP ICM-71.

13. CornacoBaHHas Ha IJ100aJIbHOM YPOBHE CHUCTEME KJIACCU(UKAIMM OMACHOCTH U
MapkupoBku xumudeckod mnpoxaykiuu (CI'C) - III wacts «OmacHocTu [Uis 310pOBbS U
OKpYXKaroIle Cpesb».

14. I'OCT 13345-85 «MC XXECTb. Texauuueckue ycaoBUs».

15. I'OCT 1050-2013 «MertamionpoayKiusi U3 HEJIETUPOBAHHBIX KOHCTPYKIMOHHBIX
KaueCTBEHHBIX U CHEIUATBHBIX cTanei. OOIIre TEXHUYECKUE YCIOBU.

16. I'OCT 860-75 «MC OJIOBO TexHu4YeCcKue yCiaoBHsI».

17. MC T'OCT 6465-76 SMAIJIN [1®-115 TEXHUYECKUE YCJIOBUA.

18. OTKpBITBIE UCTOYHHUKU TI0 PELIENTYpaM JIakokpacouHbix marepuaioB OO0 "BCE
KPACKUW"\\https://www.vse-kraski.ru/recipes/

19. I'OCT 18188-72 PACTBOPUTEJIM MAPOK 645, 646, 647, 648 JJIA
JJAKOKPACOYHbIX MATEPUAJIOB TEXHUYECKUE YCIIOBHA.

20. TY 2311-017-313466979-2003. BT-577.
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Ne Cocras oTxo/1a N Hcrounuku H3 (HP3) H4 (HP4) H5 (HP5)
JININ £ S = O01mast KOHUEHTPALMS OO01mAast KOHIEHTPALMS O01mas KOHIEHTPALHs BelecTB
§ & E pa3£lpa)l€alollll/lx BeIIeCTB, Pasapakalouux Beuecrs, 4 knacca DHECHDCTPI:
S 5 F | eeosmaomcepuenme | BRI | ocrmocnn no smatersmo
E % E HOBpemeH“ﬂ raa3 BIZI.I.ICSTBZ, HPC}IC‘TZI;J'IHIOI].["E Ha OPraHusm
Q E a ONMAaCHOCTH NMPH ACIHPALHH
2 :
£ =
=~
Ja "+"/ Her "{ Konuenrpanus, | 1a "+"/ Her "| Konuenrtpauns, | 1a "+"/ Her "{ Konuenrpauus,
" % " % " %
1 2 3 4 9 10 11 12 13 14 15
1|Yrnepon C 0,094655 1. T'uruennyeckux HOPMaTHBOB K aTMOC(EPHOMY BO3IyXy (IIpHKa3 80 _ 0,000000 _ 0,000000 _ 0,000000
Munnctpa 3apaBooxpanenns Pecry6nmku Kasaxcran ot 02.08.2022 r. Ne
2[Maprareu Mn 0’450738 2. CaH]/ITapHO—31'[HHCMHOHOﬁIiil:ii:"ZSC);GOBaHMH K BOJIOMCTOYHHKAM 240 - 0’000000 - 0’000000 - 0’000000
3 Kpemunii Si 0,099162 (npuka3 MuHHCTpa HalMOHANBHON SKOHOMHUKH Pecriybnuku Kazaxcran ot 1610 _ 0,000000 _ 0,000000 _ 0,000000
16.03.2015r. Ne 209);
4|Xpom Cr 0,135221 3. T'urueHnyYecKre HOPMATUBBI K OE30MACHOCTH CPe/Ibl 0OUTaHus (MPHUKa3 400 - 0,000000 + 0,135221 - 0,000000
5[Cepa S 0,031588 MuH¥uCTpa 3paBOOXpaHEHHUs Peggﬁrt{;;;(maxc’ra}{ or 21.04.2021r Ne KP 190 _ 0,000000 + 0,031588 _ 0,000000
6 |Pochop P 0,027044 4. A5l Koponbuenko, JI.A. Koposbuenko. [ToxxapoB3pbIBOONIacCHOCT 34 + 0’027044 + 0,027044 _ 0’000000
- BemiecTB u Marepuanos. CripaBodnuk - 2004 r.;
7 |Huxens Ni 0,270443 5. Jlazapes, .HCBE:—I&. BpCJIHBICPBCU.ICCTBa S NPOMBILIIEHHOCTH. T.1, T.2, T.3. 570 - 0,000000 - 01000000 - 01000000
g[Me Cu 0270488| Crpasouni- 1976 1 1234 + | o0z270488] - [ 0000000 - [ 0,000000
. IlepeueHp BEIECTB, IIPOIYKTOB, IPOU3BOICTBEHHBIX IPOLIECCOB H
9|XKenezo Fe 88,768428( Obirosbix daxTopos, kanneporerHsIx At genoseka, Ne 1.02.005-94 ot 1566 _ 0,000000 _ 0,000000 _ 0,000000
22.08.1994 r.;
10 [Amomurnit Al 0,000009 7. I'urueHndecKas OLCHKA BPEIHBIX HpZI/IBBOHCTBCHHHX (baxTopoB 1 2980 - 0,000000 + 0,000009 - 0,000000
HPOM3BOJICTBEHHBIX NPOLIECCOB, ONACHBIX [T PEPOTYKTHBHOTO 3/J0POBbS
11 Llunx Zn 0’000009 yenoBeka. Meroanueckue pekomeraarmu N 11-8/240-09 ot 12.07.2002 r.; 460 - 0'000000 - O’OOOOOO - 0'000000
12 |Mbiubsix As 0,000045 8. MeTostuKa MpoBe/IeHUs CHENMaTbHOMN OLEHKH YCIOBUH Tpy/a. 416 + 0,000045 + 0,000045 - 0,000000
13 |Comren Pb 0,008 | o e s e daoeen 504 - | o000000] + [o0000181 - | 0000000
14 |Bucmyr Bi 0,000068 9, CornacoBaHHasi Ha III00ATBHOM yp(jBHe cucteMe KiacCH()UKALUK 271 _ 0’000000 _ 0,000000 _ 0’000000
ONACHOCTH ¥ MapkupoBkH Xxumudeckoii npojykuuu (CI'C) - III yacts
15|Cypsma Sb 0,000068 «OnacHOCTH JUISL 310POBbS M OKPYKAIOLIEH CPEIBI. 330 - 0,000000 - 0,000000 - 0,000000
16|OsoBo Sn 0,451852 - - 0,000000 - 0,000000 - 0,000000
17 |instunamun 0,006013 -26 + 0,006013 + 0,006013 - 0,000000
18 |Kcunon 0,735524 27 + 0,735524 + 0,735524 - 0,000000
19|pucanka AD-2K (pactsop 0,004599 27 + 0,004599 + 0,004599 - 0,000000
MOJUMETHIOYTOKCUTPUMETHIICHIOKCHCHIIOKCAHOB B
KCHJIOJIE)
20|Cukkarus (0 cBuHLLy B cocTase) 0,019309 270 - 0,000000 0,019309 - 0,000000
21| Vaiir-crupur 1,650943 33 | oo000000] "+ [ 1650043 - [ 0,000000




Ne Cocras oTxoaa N HcTouHuKH H3 (HP3) H4 (HP4) H5 (HP5)
II.11. £ ® = OGuiasi KOHUEHTPALUSI Oobmas KOHUeHTpanus O0mas KOHIEHTPALHSs BellecTB
§ & E pa3£lpa)l€aloull/lx BeIIeCTB, Pasapakalouux Beuecrs, 4 knacca DHECHDCTPI:
g.‘ ; E BbI3LIBAIOIHX Cepbe3ﬂble Bbl]bll?awm“x Cepbe3HbIe oﬁ.rlaualoume OCTplzl/l
= Q‘ : ]](]Bpe)l()]el—[l/lﬂ a3 PasapakeHus rjias, KOKH U TOKCHYHOCTBIO 1O BO3/IEHCTBHIO
n ] [#) BEIIECTBA, NMPEACTABJIAIINE Ha OPraHusm
Q E a OMACHOCTb MPH ACIHPAIHH
2 :
£ =
=~
Ja "+"/ Her "{ Konuenrtpamus, | la "+"/ Her "{ Konnenrpauus, | Ia "+"/ Her "{ Konuenrtpamus,
% % " %
1 2 3 4 9 10 11 12 13 14 15
22| Yrnepon rexanueckwuii [1-701 0,068728 1. 'urueHnyecKux HOPMaTHBOB K aTMOCepHOMY BO3yXY (IpuKa3 80 _ 0,000000 _ 0,000000 _ 0,000000
— Munnctpa 3apaBooxpanenns Pecry6nmku Kasaxcran ot 02.08.2022 r. Ne
23 |AHrHAPHL MATICHHOBBIH 0,006076 KP JICM-70); 103 + 0,006076 + 0,006076 - 0,000000
24| Anruaprn graresbiit 0,423092 ( 2. Ci?H]/ITapHO—3HH]:[CMH0J‘I01“PI‘[CVC](MC TpeGOBaHHs K BOJOUCTOYHHKAM 152 " 01423092 " 0,423092 _ 01000000
puka3 MUHHCTpaA HaLMOHATBHON SKOHOMEKH PecryOmnuku Kasaxcrau ot
25|Maco nozconHeuHOE pauHIPOBAHHOE 0,388100 16.03.2015r. Ne 209); 100 _ 0,000000 _ 0,000000 _ 0,000000
3. 'urueHn4ecKre HOPMATHBBI K O€30IIaCHOCTH cpe/bl 00UTaHus (IPHKa3
26 |Henraspurpur 0,371554 Munnctpa 3apaBooxpanenns Pecry6imku Kasaxcran ot 21.04.2021r Ne KP 240 - 0,000000 + 01371554 - 01000000
JICM -32);
27| Cona KakLHHHpORARHAs 0,000364 4. A.51. Koponbuenko, JI.A. Koponbuenko. [10apoB3pbIBOONacHOCTb - - 0,000000 + 0,000364 - 0,000000
28|Boana 1,331748 BelecTB 1 MaTepuanoB. CripaBounuk - 2004 r.; - _ 0,000000 _ 0,000000 _ 0,000000
5. Jlazapes, Jleuna. BpesHble BemiecTsa B NPOMBIIIIEHHOCTH. T.1, T.2, T.3.
29|AByoxuck TaTaHa\pyTHT\ 1,341555 Crpasoumg.-1976 1. - - 0,000000 - 0,000000 - 0,000000
30 CHKKATUB Maprasia 0 032527 6. HCpe'-ICHb BEIICCTB, IIPOYKTOB, IIPOH3BOJACTBCHHBIX IIPOLIECCOB U 240 _ 0 000000 _ 0 000000 _ 0 000000
! OBITOBBIX (JaKTOPOB, KAHLIEPOTEHHBIX 1 yenaoBeka, Ne 1.02.005-94 ot ! ! !
31 [Men npuponuwiit 0,598630 22.08.1994 r.; - - 0,000000 - 0,000000 - 0,000000
7. I'urueHndecKas OLICHKA BPEIHBIX IPOU3BOICTBEHHEIX (haKTOPOB I
32|Pacrop nomuu1ooro cnupra 0,069434| pascrmesmun sponccon, s ot penpazswrmmnora soponss | 70 - [0000000] "+ 10069434 - ] 0,000000
33 KHCITOTHI JKHPHBIE TATOBBIC 0,314110 yenoBeka. Meroanueckue pekomeraarmu N 11-8/240-09 ot 12.07.2002 r.; 194 _ 0’000000 + 0,314110 _ 0’000000
8. MeTosiKa npoBe/IeHust ClIeNnaIbHON OLIEHKH YCIOBHH Tpy/a.
34 |Macno TamoBoe AMCTUILIMPOBAHHOE 0,622476 Kiaccudukarop BpeaHsIX 1 (M) OMACHBIX MPOU3BOACTBEHHEIX (haKTOPOB 194 - 0,000000 + 0,622476 - 0,000000
35| Aueron 0.063232] o, orsaconanios i raosson spome et s |18 ~ | 0000000+ |0063282] _ | 0,000000
36 |Byrunanerar 0,031234 OIACHOCTH M MapkUpoBKkH Xumuyeckoil nponykuun (CI'C) - III yactb 27 _ 0,000000 _ 0,000000 _ 0,000000
«OnacHOCTH JUISL 3I0POBbSI M OKPYKAOLIEH CPeIby.
37/ Cwiecs crmproso-tonyorsras curermaeckas 0,112500 4,4 _ 0,000000] + 0,112500] - 0,000000
38| Crmpt 300y THITOBHI 0,108636 35 + 0,108636 + 0,108636 - 0,000000
39 Toxnyon 0,253301 4,4 - 0,000000 + 0,253301 - 0,000000
40|Mynpa amomunesas 0,062397 2980 - 0,000000 + 0,062397 - 0,000000
41 butym 0,155991 240 - 0,000000 + 0,155991 - 0,000000
42 |Anbyrundramnar 0,024960 132 - 0,000000 - 0,000000 - 0,000000
43|Pacreop Kosmnokcununa (HI[-0218) - pacTBop 0,416175 170 - 0,000000 + 0,416175 - 0,000000
HUTPOLEJUIIONIO3bI B OTUIALIETATE




Ne Cocras oTxoaa N HcTouHuKH H3 (HP3) H4 (HP4) H5 (HP5)
JININ £ S = O01mast KOHUEHTPALMS OO01mAast KOHIEHTPALMS O01mas KOHIEHTPALHs BelecTB
= & = PA3NPAKAIOIKMX BELIECTB, Pa3IpaKAIOLINX BEIECTB, 4 KJIacca ONacHoCTH,
a = E BLI3LIBAIOLINX Cephe3HbIe BBI3LIBAIOIINX CePbe3HbIe ob1a1a1011Me 0CTPOiH
(=% g_ é PAa3APaKeHHsI IJ1a3, KOKH H | TOKCHYHOCTBIO 110 Bo3/IeiicTBHIO
E ) [>) HOBpemeH“ﬂ rras BEIIECTBA, NMPEACTABJIAIINE Ha OPraHusm
g ; 2 ONACHOCTH NPH ACHHPALMHA
>
g =
=
Ja "+"/ Her "{ Konuenrtpamus, | la "+"/ Her "{ Konnenrpauus, | Ia "+"/ Her "{ Konuenrtpamus,
" % " % " %
1 2 3 4 9 10 11 12 13 14 15
44| Xnopmapadun XI1-470 0,024960 360 - 0,000000 + 0,024960 - 0,000000
45 [Srumieniosornss 0,049309 40 - 0,000000 + 0,049309 - 0,000000
46 |Cwoma 188 (rmndraneast cmoa) 0,332940 23 - 0,000000 + 0,332940 - 0,000000
100 1406 1,5815 5,9970 0,0000
Bbinonnenne kpurepus: He ONACHBIH He ONaCHbIN He ONACHBIH He ONaCHbIN

3akiouenue:

OTX0/1 OTHOCUTCS K ONIACHBIM




Ne Cocras oTxoaa N H6 (HP6) H7 (HP7) H8 (HP8)

II.11. £ O01mas KoHueHTpanus BemecTs | O6masi KOHIEHTPANHUs BellecTs 3 Hanuue Bemecrsa, Hajnuue Bemecrsa, O0mas KOHIEHTPALHsI O0mas KOHIEHTpauus
= 1 1 2 KJIacca ONacHOCTH, KJIacca ONacHOCTH, obsiajaomue | MPU3HAHHOIO KaHueporenom 1 | npu 0 eHOM 2 pass X BEIIEeCTB, Pa3belalomux BellecTs,
a oﬁ.rla}:laloume ochoﬁ OCTPOﬁ TOKCHYHOCTBIO IO KJ1acca onacHoOCTH KJj1acca onmacHoOCTH BbI3bI X P He BbI X pai
E- TOKCHYHOCTBIO 10 BO3/IeiiCTBHIO BO3/IEHCTBHIO HA OPTaHU3M (1expo3) koxu 1 Kiacea (HeKpo3) KOkKH 2 KjIacca
n Ha OPraHusm ONMACHOCTH OMaCHOCTH
D
=1
=
=}
=

Ja "+"/ Her "{ Konuenrpauus, | 1a "+"/ Her "{ Konuenrpauns, % | la "+"/ Her "{ Konuenrpauus, | la "+"/ Her ""{ Konuenrpauus, | la "+"/ Her "{ Konuenrpauus, | a "+"/ Her "{ Konuenrpanuus,
" % " " % " % " % " %

1 2 3 16 17 18 19 20 21 22 23 24 25 26 27
1|Yraepon C 0,094655 - 0,000000 - 0,000000 - 0,000000 - 0,000000 - 0,000000 - 0,000000
2|Mapranen Mn 0,450738 - 0,000000 - 0,000000 - 0,000000 - 0,000000 - 0,000000 - 0,000000
3|Kpemrmit Si 0,099162 - 0,000000 - 0,000000 - 0,000000 - 0,000000 - 0,000000 - 0,000000
4 Xpom Cr 0,135221 - 0,000000 - 0,000000 - 0,000000 - 0,000000 - 0,000000 - 0,000000
5|Cepa S 0,031588 - 0,000000 - 0,000000 - 0,000000 - 0,000000 - 0,000000 - 0,000000
6|Pocdop P 0,027044 - 0,000000 - 0,000000 - 0,000000 - 0,000000 + 0,027044 - 0,000000
7 |Huxens Ni 0,270443 - 0,000000 - 0,000000 - 0,000000 - 0,000000 + 0,270443 - 0,000000
8[Mems Cu 0,270488 - 0,000000 - 0,000000 - 0,000000 - 0,000000 - 0,000000 - 0,000000
9| Kexeso Fe 88,768428 - 0,000000 - 0,000000 - 0,000000 - 0,000000 H/O H/O

10|Amomurui Al 0,000009 - 0,000000 - 0,000000 - 0,000000 + 0,000009 - 0,000000 - 0,000000
11 |Hunk Zn 0,000009 - 0,000000 - 0,000000 - 0,000000 - 0,000000 - 0,000000 - 0,000000
12 |Mpiubsx As 0,000045 - 0,000000 - 0,000000 + 0,000045 - 0,000000 + 0,000045 - 0,000000
13|Cauney Pb 0,000181 - 0,000000 - 0,000000 - 0,000000 - 0,000000 - 0,000000 - 0,000000
14|Bucmyr Bi 0,000068 - 0,000000 - 0,000000 - 0,000000 - 0,000000 - 0,000000 - 0,000000
15|Cypma Sb 0,000068 - 0,000000 - 0,000000 - 0,000000 - 0,000000 - 0,000000 - 0,000000
16|OsoBo Sn 0,451852 - 0,000000 - 0,000000 - 0,000000 - 0,000000 - 0,000000 - 0,000000
17 | Huorrnamun 0,006013 - 0,000000 - 0,000000 - 0,000000 - 0,000000 + 0,006013 - 0,000000
18 |Kcunon 0,735524 - 0,000000 - 0,000000 - 0,000000 - 0,000000 + 0,735524 - 0,000000
19|Tpucanxa A®-2K (pactsop 0,004599 - 0,000000 - 0,000000 - 0,000000 - 0,000000 + 0,004599 - 0,000000

HOJ'H/IM6TI/IJ'I6yTOKCI/ITpI/IMeTI/U'[CI/UIOKCI/ICPUIOKCaHOB B

KCHJIOJIE)
20|CuxkaTus (10 CBHHITY B COCTaBE) 0,019309 - 0,000000 - 0,000000 - 0,000000 - 0,000000 - 0,000000 - 0,000000
21 |Vaiir-ciupur 1,650943 - 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 | O0mas KOHIEHTPaUHKs BellecTs 3 Hannuue Bemecrsa, Hannuue Bemecrsa, O0mast KOHUEeHTPAUs O6wast KOHUEeHTPauus
§ 1 1 2 KJIacca ONacHOCTH, KJIacca ONacHOCTH, obsiajaomue | MPU3HAHHOIO KaHueporenom 1 | npu 0 eHOM 2 pass X BEIIEeCTB, Pa3belalomux BellecTs,
N oﬁ.rla}:laloume OCTPOﬁ OCTPOﬁ TOKCHYHOCTBIO 1O KJ1acca onacHoOCTH KJj1acca onmacHoOCTH BbI3bI X P He BbI X pai
E- TOKCHYHOCTBIO 10 BO3/IeiiCTBHIO BO3/IEHCTBHIO HA OPTaHU3M (1expo3) koxu 1 Kiacea (HeKpo3) KOkKH 2 KjIacca
n Ha OPraHusm ONMACHOCTH OMacCHOCTH
Q
=1
=
=}
=

Ja "+"/ Her "{ Konuenrtpamus, | 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
22|Yraepon exuuueckuii [1-701 0,068728 - 0,000000 - 0,000000 - 0,000000 - 0,000000 - 0,000000 - 0,000000
23| AHrHAPH)L MATIEHHOBBIH 0,006076 - 0,000000 - 0,000000 - 0,000000 - 0,000000 + 0,006076 - 0,000000
24 |Aurunpun dranessii 0,423092 - 0,000000 - 0,000000 - 0,000000 - 0,000000 + 0,423092 - 0,000000
25|Maciio noziconHedHoe padHHAPOBaHHOE 0,388100 - 0,000000 - 0,000000 - 0,000000 - 0,000000 - 0,000000 - 0,000000
26 |HenTasputpur 0,371554 - 0,000000 - 0,000000 - 0,000000 - 0,000000 - 0,000000 - 0,000000
27|Cona KabuMHUPOBAHHAS 0,000364 - 0,000000 - 0,000000 - 0,000000 - 0,000000 - 0,000000 - 0,000000
28|Bona 1,331748 - 0,000000 - 0,000000 - 0,000000 - 0,000000 - 0,000000 - 0,000000
29| Ayokuck THTaHA\PYTHIT\ 1,341555 - 0,000000 - 0,000000 - 0,000000 - 0,000000 - 0,000000 - 0,000000
30|Cuxxarus Maprauma 0,032527 - 0,000000 - 0,000000 - 0,000000 - 0,000000 - 0,000000 - 0,000000
31 |Men npupostubIii 0,598630 - 0,000000 - 0,000000 - 0,000000 - 0,000000 - 0,000000 - 0,000000
32|PacTBop NOMMBHHANIOBOTO CIHPTA 0,069434 - 0,000000 - 0,000000 - 0,000000 - 0,000000 - 0,000000 - 0,000000
33|KucnoTe! xupHbIe TANOBbIE 0,314110 - 0,000000 - 0,000000 - 0,000000 - 0,000000 - 0,000000 - 0,000000
34 [Maco TanmoBoe JUCTHITHPOBAHHOE 0,622476 - 0,000000 - 0,000000 - 0,000000 - 0,000000 - 0,000000 - 0,000000
35|Aueron 0,063232 - 0,000000 - 0,000000 - 0,000000 - 0,000000 - 0,000000 - 0,000000
36 |byrnnauerar 0,031234 - 0,000000 - 0,000000 - 0,000000 - 0,000000 - 0,000000 - 0,000000
37|Cwmeck cnnpToBO-TONYOIbHAs CHHTETHYECKAS 0,112500 - 0,000000 - 0,000000 - 0,000000 - 0,000000 - 0,000000 - 0,000000
38| Crnpt n306y OB 0,108636 - 0,000000 - 0,000000 - 0,000000 - 0,000000 - 0,000000 - 0,000000
39| Tonyon 0,253301 - 0,000000 - 0,000000 - 0,000000 - 0,000000 - 0,000000 - 0,000000
40 Iyapa amomunesas 0,062397 - 0,000000 - 0,000000 - 0,000000 + 0,062397 - 0,000000 - 0,000000
41|Butym 0,155991 - 0,000000 - 0,000000 - 0,000000 - 0,000000 - 0,000000 - 0,000000
42| Mubyrundranar 0,024960 - 0,000000 - 0,000000 - 0,000000 - 0,000000 - 0,000000 - 0,000000
43 [Pactsop Komrokenmina (HII-0218) - pacteop 0,416175 - 0,000000 - 0,000000 - 0,000000 - 0,000000 - 0,000000 - 0,000000

HUTPOLCJITIOJIO3BI B OTHJIALICTATE




Ne Cocras oTxoaa N H6 (HP6) H7 (HP7) H8 (HP8)
II.11. £ O6mas xonuenTpauus semects | O0mas KOHIEHTPaUHKs BellecTs 3 Hannuue Bemecrsa, Hannuue Bemecrsa, O0mast KOHUEeHTPAUs O6wast KOHUEeHTPauus
= 1 1 2 KJIacca ONacHOCTH, KJIACCA ONMACHOCTH, ob/1ajalomue | Mpu3HAHHOro Kanueporenom 1 | npu 0 eHOM 2 pashb X BelleCTB, Pa3belalomux BellecTs,
g oﬁnaualoume OCTPOﬁ OCTPOﬁ TOKCHYHOCTBIO 1O KJ1acca onacHoOCTH KJj1acca onmacHoOCTH BbI3bI X P He BbI X
(=% TOKCHYHOCTBIO 110 BO3/eHCTBHIO BO3/IEHCTBHIO HA OPTaHU3M (1expo3) koxu 1 Kiacea (HeKpo3) KOkKH 2 KjIacca
E Ha OPraHusm ONMaCHOCTH OMacCHOCTH
=
=
=}
=
Ja "+"/ Her "{ Konuenrtpamus, | 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
44| Xnoprapadum XI1-470 0,024960 - 0,000000 - 0,000000 - 0,000000 - 0,000000 - 0,000000 - 0,000000
45 [Srumienosornss 0,049309 - 0,000000 - 0,000000 - 0,000000 - 0,000000 - 0,000000 - 0,000000
46|Cwvona 188 (rmudranesas cmona) 0,332940 - 0,000000 - 0,000000 - 0,000000 - 0,000000 - 0,000000 - 0,000000
100 0,0000 0,0000 0,0000 0,0624 1,4728 0,0000
Bbinonnenne kpurepus: He ONACHbIN He ONACHBIH He ONACHBIH He ONaCHBbIN OIACHBIH He ONaCHBbIN
3akiouenue: OTX0/1 OTHOCUTCS K ONIACHBIM




Ne Cocras oTxoaa ° H10 (HP10) H11 (HP11) H13 (HP13) (1)HP14

II.I1. £ Hajnuue Bemecrsa Hainuue Bemecrsa Hannuue Bemecrsa, Hajnuue Bemecrsa, Hamnuue OcTpasi TOKCHYHOCTD ISl BOJXHOM
§ NPH3HAHHOIO TOKCHYHBIM VISl | NMPH3HAHHOIO TOKCHYHBLIM ISt NPU3HAHHOro MyTareHom 1 NPH3HAHHOTO MYTAreHoM 2 "'cencuOMIM3NpYyIomero" cpenn! (1 knace)
o PENnpoOAYKTHBHOCTH 1 kaacca PEnpoayKTHBHOCTH 2 KJjlacca KJj1acca onacHoOCTH KJj1acca onmacHoOCTH Belecresa CyMMa "yqun,maem.lx"
Q‘ OUACHOCTH OmaCHOCTH KOMIIOHEHTOB, OTHECEHHbIE K
; KJacey onacm)’cm 1 o ocrpoii
g TOKC“"IHO&‘TM npesbimaer 25%
=
=]
=

Ja "+"/ Her "{ Konuenrpanus, | la "+"/ Her "{ Konuenrpauus, | la "+"/ Her "{ Konuenrtpauus, | {a "+"/ Her "{ Konuenrpauns, | 1a "+"/ Her " Konuenrpauns, | Aa "+"/ Her "-" | Konuenrpauns,
" % " % " % " % " % %

1 2 3 28 29 30 31 32 33 34 35 36 37 38 39
1|Yraepon C 0,094655 - 0,000000 - 0,000000 - 0,000000 - 0,000000 - 0,000000 - 0,000000
2|Maprasen Mn 0,450738 + 0,450738 - 0,000000 - 0,000000 - 0,000000 + 0,450738 - 0,000000
3|Kpemnmii Si 0,099162 - 0,000000 - 0,000000 - 0,000000 - 0,000000 - 0,000000 - 0,000000
4|Xpom Cr 0,135221 - 0,000000 - 0,000000 - 0,000000 - 0,000000 - 0,000000 - 0,000000
5[Cepa S 0,031588 - 0,000000 - 0,000000 - 0,000000 - 0,000000 - 0,000000 - 0,000000
6|Pocdop P 0,027044 - 0,000000 - 0,000000 - 0,000000 - 0,000000 - 0,000000 - 0,000000
7 |Huxens Ni 0,270443 - 0,000000 - 0,000000 + 0,270443 - 0,000000 + 0,270443 - 0,000000
8|Mens Cu 0,270488 - 0,000000 - 0,000000 - 0,000000 - 0,000000 - 0,000000 - 0,000000
9|Keneso Fe 88,768428 - 0,000000 - 0,000000 - 0,000000 - 0,000000 - 0,000000 - 0,000000

10| AmomuHmuii Al 0,000009 - 0,000000 + 0,000009 - 0,000000 - 0,000000 - 0,000000 - 0,000000
11| Hunk Zn 0,000009 - 0,000000 - 0,000000 - 0,000000 - 0,000000 - 0,000000 - 0,000000
12 |Mpiubsix As 0,000045 + 0,000045 - 0,000000 + 0,000045 - 0,000000 - 0,000000 - 0,000000
13|Cunen Pb 0,000181 + 0,000181 - 0,000000 - 0,000000 - 0,000000 - 0,000000 - 0,000000
14|Bucmyr Bi 0,000068 - 0,000000 - 0,000000 - 0,000000 - 0,000000 - 0,000000 - 0,000000
15(Cypema Sb 0,000068 + 0,000068 - 0,000000 - 0,000000 - 0,000000 + 0,000068 - 0,000000
16|Osozo Sn 0,451852 - 0,000000 - 0,000000 - 0,000000 - 0,000000 - 0,000000 - 0,000000
17| RuoTanamus 0,006013 - 0,000000 - 0,000000 - 0,000000 - 0,000000 - 0,000000 - 0,000000
18|Kcunon 0,735524 - 0,000000 - 0,000000 - 0,000000 - 0,000000 - 0,000000 - 0,000000
19|Tpucanxa A®-2K (pactsop 0,004599 - 0,000000 - 0,000000 - 0,000000 - 0,000000 - 0,000000 - 0,000000

l'[OJ'II/IMeTHJ’I6yTOKCHTpPIMCTPUICI/UIOKCHCHHOKC&HOB B

KCHUJIOJIE)
20|Cuxxatws (110 CBHHILY B COCTaBE) 0,019309 + 0,019309 - 0,000000 - 0,000000 - 0,000000 - 0,000000 - 0,000000
21 |Yaiir-ciinpur 1,650943 - 0,000000 + 1,650943 - 0,000000 - 0,000000 - 0,000000 - 0,000000




Ne Cocras oTxoaa ° H10 (HP10) H11 (HP11) H13 (HP13) (1)HP14
II.I1. £ Hajnuue Bemecrsa Hainuue Bemecrsa Hannuue Bemecrsa, Hajnuue Bemecrsa, Hamnuue OcTpasi TOKCHYHOCTD ISl BOJXHOM
= NPH3HAHHOIO TOKCHYHBIM VISl | NMPH3HAHHOIO TOKCHYHBLIM ISt NPU3HAHHOro MyTareHom 1 NPH3HAHHOTO MYTAreHoM 2 "'cencuOMIM3NpYyIomero" cpenn! (1 knace)
= . . N
o PENnpoOAYKTHBHOCTH 1 kaacca PEnpoayKTHBHOCTH 2 KJjlacca KJj1acca onacHoOCTH KJj1acca onmacHoOCTH Belecresa CyMMa "y‘l"Tl:lBaeMlle"
Q‘ OUACHOCTH OmaCHOCTH KOMIIOHEHTOB, OTHECEHHbIE K
; KJacey onacm)’cm 1 o ocrpoii
g TOKC“"IHO&‘TM npesbimaer 25%
=
=]
=
Ja "+"/ Her "{ Kounentpauus, | 1a "+"/ Her "{ Konuenrpanus, | {a "+"/ Her "{ Kounenrpauus, | 1a "+"/ Her '"{ Konuenrpauus, | 1a "+"/ Her "{ Konnenrpauus, | Ja "+"/ Her "-" | Konuenrpanus,
" % " % " % " % % %

1 2 3 28 29 30 31 32 33 34 35 36 37 38 39
22|Yrnepon rexumdeckuii I1-701 0,068728 - 0,000000 - 0,000000 - 0,000000 - 0,000000 - 0,000000 - 0,000000
23| AHTHIPH MATICHHOBBIH 0,006076 - 0,000000 - 0,000000 - 0,000000 - 0,000000 + 0,006076 - 0,000000
24 | Anruapus dranessii 0,423092 - 0,000000 - 0,000000 - 0,000000 - 0,000000 + 0,423092 - 0,000000
25|Macro noziconHeuHoe paduHUPOBAHHOE 0,388100 - 0,000000 - 0,000000 - 0,000000 - 0,000000 - 0,000000 - 0,000000
26 |Henraspurpur 0,371554 - 0,000000 - 0,000000 - 0,000000 - 0,000000 - 0,000000 - 0,000000
27 |Conta kanbUMHAPOBAHHAS 0,000364 - 0,000000 - 0,000000 - 0,000000 - 0,000000 - 0,000000 - 0,000000
28|Boma 1,331748 - 0,000000 - 0,000000 - 0,000000 - 0,000000 - 0,000000 - 0,000000
29| AByoxuch THTaHa\pyTHIT\ 1,341555 - 0,000000 - 0,000000 - 0,000000 - 0,000000 - 0,000000 - 0,000000
30|Cukkarus mapranma 0,032527 + 0,032527 - 0,000000 - 0,000000 - 0,000000 + 0,032527 - 0,000000
31 |Men npupostHbii 0,598630 - 0,000000 - 0,000000 - 0,000000 - 0,000000 - 0,000000 - 0,000000
32 [PactBop nonuBuHMIOBOrO CIIUpTA 0,069434 - 0,000000 - 0,000000 - 0,000000 - 0,000000 - 0,000000 - 0,000000
33 |KucioThl xupHBIE TalIOBBIE 0,314110 - 0,000000 - 0,000000 - 0,000000 - 0,000000 + 0,314110 - 0,000000
34 [Macno TamioBoe JUCTHIIMPOBAHHOE 0,622476 - 0,000000 - 0,000000 - 0,000000 - 0,000000 + 0,622476 - 0,000000
35|Auerou 0,063232 + 0,063232 - 0,000000 - 0,000000 - 0,000000 - 0,000000 - 0,000000
36 [byrunanerar 0,031234 - 0,000000 - 0,000000 - 0,000000 - 0,000000 - 0,000000 - 0,000000
37|Cmeck cnupToBO-TONYOTbHAS CHHTETHYECKAS 0,112500 - 0,000000 + 0,112500 - 0,000000 - 0,000000 - 0,000000 - 0,000000
38| Crupt n306yTHIOBHIH 0,108636 - 0,000000 - 0,000000 - 0,000000 - 0,000000 - 0,000000 - 0,000000
39| Toxyon 0,253301 - 0,000000 + 0,253301 - 0,000000 - 0,000000 - 0,000000 - 0,000000
40 [[ynpa amomunesas 0,062397 - 0,000000 + 0,062397 - 0,000000 - 0,000000 - 0,000000 - 0,000000
41 [burym 0,155991 - 0,000000 - 0,000000 - 0,000000 - 0,000000 + 0,155991 - 0,000000
42| MuGyrundranar 0,024960 - 0,000000 - 0,000000 - 0,000000 - 0,000000 - 0,000000 - 0,000000
43|Pactsop Komrokcnmana (HIL-0218) - pactsop 0,416175 - 0,000000 - 0,000000 - 0,000000 - 0,000000 - 0,000000 - 0,000000

HUTPOLCIIIIOJIO3bI B OTHJIALICTATE




Cocras oTxoaa ° H10 (HP10) H11 (HP11) H13 (HP13) (1)HP14
II.I1. £ Hajnuue Bemecrsa Hainuue Bemecrsa Hannuue Bemecrsa, Hajnuue Bemecrsa, Hamnuue OcTpasi TOKCHYHOCTD ISl BOJXHOM
= NPH3HAHHOIO TOKCHYHBIM VISl | NMPH3HAHHOIO TOKCHYHBLIM ISt NPU3HAHHOro MyTareHom 1 NPH3HAHHOTO MYTAreHoM 2 "'cencuOMIM3NpYyIomero" cpenn! (1 knace)
= . . c
o PENnpoOAYKTHBHOCTH 1 kaacca PEnpoayKTHBHOCTH 2 KJjlacca KJj1acca onacHoOCTH KJj1acca onmacHoOCTH Belecresa CyMMa ")"IHTI:IBZCMBIX"
Q‘ OUACHOCTH OmaCHOCTH KOMIIOHEHTOB, OTHECEHHbIE K
; KJacey onacm)’cm 1 o ocrpoii
g TOKC“"IHO&‘TM npesbimaer 25%
=
=]
=
Ja "+"/ Her "{ Kounentpauus, | 1a "+"/ Her "{ Konuenrpanus, | {a "+"/ Her "{ Kounenrpauus, | 1a "+"/ Her '"{ Konuenrpauus, | 1a "+"/ Her "{ Konnenrpauus, | Ja "+"/ Her "-" | Konuenrpanus,
" % " % " % " % " % %
1 2 3 28 29 30 31 32 33 34 35 36 37 38 39
44| Xnopriapadun XI1-470 0,024960 - 0,000000 - 0,000000 - 0,000000 - 0,000000 - 0,000000 - 0,000000
45 [Sruneniosonss 0,049309 - 0,000000 - 0,000000 - 0,000000 - 0,000000 - 0,000000 - 0,000000
46|Cwora 188 (rmacpraneas cmora) 0,332940 - 0,000000 - 0,000000 - 0,000000 - 0,000000 - 0,000000 - 0,000000
100 0,4507 1,6509 0,2704 0,0000 0,6225 0,0000
BoinosHenne kpurepus: He ONACHBIH He ONaCHBbIN OIACHBIIH He ONaCHbIN He ONACHBIH He ONACHBIH

3akJ/oueHue:

OTX0/1 OTHOCUTCS K ONIACHBIM




Ne Cocras oTx0a2 ° (2)HP14 (3)HP14 (4)HP14 (5HP14
II.11. £ OcTpasi TOKCHYHOCTD /LISl BOJIHOIE cpe/ib OcTpasi TOKCHYHOCTD ISl BOAHOIM cpebl (3 Kiace) XpoHuyeckasi TOKCHYHOCTD JUIsI XpoHuyeckasi TOKCHYHOCTD LISl BOHOIE cpe/bl (2 Kiace)
§ (2 kaace) BoHOii cpenpl (1 Kaace)
] 10-kpaTHas cymma 100-kpaTHas cyMmma "y4HTBIBAEMbIX' KOMIOHEHTOB, Cymma "yuntbiBaembix" 100-kpaTHasi cyMmma "y4HTBIBAEMbIX'' KOMIOHEHTOB,
E“ "'yYHTBIBAEMBbIX ' KOMIIOHEHTOB, OTHECEHHBIX K KJIacCy omacHocTH 1 mo ocrpoii KOMIIOHEHTOB, OTHECEHHbIE K OTHECEHHBIX K KJIACCY OMACHOCTH 1 Mo XpoHudecKkoii
== OTHeCeHHBIX K KJiaccy onacHocTu 1 no TOKCHYHOCTH, BMecTe ¢ 10-kpaTHoii cymMMoii Beex KJj1acey onacnoctu 1 no TOKCHYHOCTH, BMecTe ¢ 10-kpaTHoii cymMMoii Beex
Q ” ” o
= 0CTPOii TOKCHYHOCTH, BMeCTe ¢ CyMMOii KOMIIOHEHTOB, OTHECEHHBIX K KJIACCY ONACHOCTH 2 110 XPOHHYECKOiH TOKCHYHOCTH KOMIIOHEHTOB, OTHECEHHBIX K KJIACCY ONACHOCTH 2 110
= BCeX KOMIIOHEHTOB, OTHECEeHHbIX K OCTPOii TOKCHYHOCTH, BMeCTe ¢ CyMMOii Beex npesbimaer 25% XPOHHYECKOH TOKCHYHOCTH, BMeCTe € CyMMOii Beex
§ KJIaccy OMACHOCTH 2 10 0CTPOii KOMIIOHEHTOB, ornecer:nblx K KJIaccy onacHocTH 3 no KOMIIOHEHTOB, OTHeceHHl:lX K KJIaccy onacHocTH 3 no
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{Yraepon C 0,094655 - 0,000000 - 0,000000 - 0,000000 - 0,000000
2|Mapranern Mn 0,450738 - 0,000000 - 0,000000 - 0,000000 - 0,000000
3|Kpemnmit Si 0,099162 - 0,000000 - 0,000000 - 0,000000 - 0,000000
4|Xpom Cr 0,135221 - 0,000000 - 0,000000 - 0,000000 - 0,000000
5|Cepa S 0,031588 - 0,000000 - 0,000000 - 0,000000 - 0,000000
6|Pocdop P 0,027044 - 0,000000 - 0,000000 - 0,000000 - 0,000000
7 |Huxens Ni 0,270443 - 0,000000 - 0,000000 - 0,000000 - 0,000000
8|Mems Cu 0,270488 - 0,000000 - 0,000000 - 0,000000 - 0,000000
9| Kexeso Fe 88,768428 - 0,000000 - 0,000000 - 0,000000 - 0,000000

10| Amomunnid Al 0,000009 - 0,000000 - 0,000000 - 0,000000 - 0,000000
11| umx Zn 0,000009 - 0,000000 - 0,000000 - 0,000000 - 0,000000
12 |Mpinbsik As 0,000045 - 0,000000 - 0,000000 - 0,000000 - 0,000000
13|Ceunen Pb 0,000181 - 0,000000 - 0,000000 - 0,000000 - 0,000000
14 |Bucmyr Bi 0,000068 - 0,000000 - 0,000000 - 0,000000 - 0,000000
15(Cypema Sb 0,000068 - 0,000000 - 0,000000 - 0,000000 - 0,000000
16|Onoso Sn 0,451852 - 0,000000 - 0,000000 - 0,000000 - 0,000000
17| Amotunamus 0,006013 - 0,000000 - 0,000000 - 0,000000 - 0,000000
18|Keunon 0,735524 - 0,000000 - 0,000000 - 0,000000 - 0,000000
19 |Mpucazxa AQ-2K (pactsop 0,004599 - 0,000000 - 0,000000 - 0,000000 - 0,000000

HOJ'H/IM6TI/IJ'I6yTOKCI/ITpI/IMeTI/UICPUIOKCI/ICPUIOKCaHOB B

KCHJIOJIE)
20|CrxkaTue (10 CBHHITY B COCTaBE) 0,019309 - 0,000000 - 0,000000 - 0,000000 - 0,000000
21 |Yaiir-ciiuput 1,650943 - 0,000000 + 1,650943 - 0,000000 - 0,000000




Ne Cocras oTx0a2 ° (2)HP14 (3)HP14 (4)HP14 (5HP14
II.11. £ OcTpasi TOKCHYHOCTD /LISl BOJIHOIE cpe/ib OcTpasi TOKCHYHOCTD ISl BOAHOIM cpebl (3 Kiace) XpoHuyeckasi TOKCHYHOCTD JUIsI XpoHuyeckasi TOKCHYHOCTD LISl BOHOIE cpe/bl (2 Kiace)
§ (2 kaace) BoHOii cpenpl (1 Kaace)
] 10-kpaTHas cymma 100-kpaTHas cyMmma "y4HTBIBAEMbIX' KOMIOHEHTOB, Cymma "yuntbiBaembix" 100-kpaTHasi cyMmma "y4HTBIBAEMbIX'' KOMIOHEHTOB,
E“ "'yYHTBIBAEMBbIX ' KOMIIOHEHTOB, OTHECEHHBIX K KJIacCy omacHocTH 1 mo ocrpoii KOMIIOHEHTOB, OTHECEHHbIE K OTHECEHHBIX K KJIACCY OMACHOCTH 1 Mo XpoHudecKkoii
== OTHeCeHHBIX K KJiaccy onacHocTu 1 no TOKCHYHOCTH, BMecTe ¢ 10-kpaTHoii cymMMoii Beex KJj1acey onacnoctu 1 no TOKCHYHOCTH, BMecTe ¢ 10-kpaTHoii cymMMoii Beex
Q ” ” o
= 0CTPOii TOKCHYHOCTH, BMeCTe ¢ CyMMOii KOMIIOHEHTOB, OTHECEHHBIX K KJIACCY ONACHOCTH 2 110 XPOHHYECKOiH TOKCHYHOCTH KOMIIOHEHTOB, OTHECEHHBIX K KJIACCY ONACHOCTH 2 110
= BCeX KOMIIOHEHTOB, OTHECEeHHbIX K OCTPOii TOKCHYHOCTH, BMeCTe ¢ CyMMOii Beex npesbimaer 25% XPOHHYECKOH TOKCHYHOCTH, BMeCTe € CyMMOii Beex
§ KJIaccy OMACHOCTH 2 10 0CTPOii KOMIIOHEHTOB, OTHECEHHBIX K KJIACCY ONACHOCTH 3 110 KOMIIOHEHTOB, OTHECEHHBIX K KJIACCY ONMACHOCTH 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
22|Vrnepon rexmuseciuii 11-701 0,068728 - 0,000000 - 0,000000] - 0,000000 - 0,000000
23| Aurmapin manennosiii 0,006076 R 0,000000 R 0,000000 R 0,000000 R 0,000000
24 |Anruapun dranesbiid 0,423092 - 0,000000 - 0,000000 - 0,000000 - 0,000000
25|Macio noziconHedHoe padHHAPOBAHHOE 0,388100 - 0,000000 - 0,000000 - 0,000000 - 0,000000
26 [[enrasputpur 0,371554 - 0,000000 - 0,000000 - 0,000000 - 0,000000
27|Cona KabuMHUpOBAHHAS 0,000364 - 0,000000 - 0,000000 - 0,000000 - 0,000000
28(Boma 1,331748 - 0,000000 - 0,000000 - 0,000000 - 0,000000
29| Ayokuck THTaHA\PYTHI\ 1,341555 - 0,000000 - 0,000000 - 0,000000 - 0,000000
30|Cuxxarus Maprauma 0,032527 - 0,000000 - 0,000000 - 0,000000 - 0,000000
31 |Men npupostubIii 0,598630 - 0,000000 - 0,000000 - 0,000000 - 0,000000
32|PacTBop NOMMBHHANIOBOTO CIHPTA 0,069434 - 0,000000 - 0,000000 - 0,000000 - 0,000000
33|KucnoTe! xupHbIe TANOBbIE 0,314110 - 0,000000 - 0,000000 - 0,000000 - 0,000000
34 [Macio TannoBoe IMCTHITUPOBAHHOE 0,622476 - 0,000000 - 0,000000 - 0,000000 - 0,000000
35|Aueron 0,063232 - 0,000000 - 0,000000 - 0,000000 - 0,000000
36 |byrnnauerar 0,031234 - 0,000000 - 0,000000 - 0,000000 - 0,000000
37|Cwmech cnnpToBO-TONYOTbHAs CHHTETHECKAS 0,112500 - 0,000000 - 0,000000 - 0,000000 - 0,000000
38| Crnpt n306y OB 0,108636 - 0,000000 - 0,000000 - 0,000000 - 0,000000
39| Tounyon 0,253301 - 0,000000 - 0,000000 - 0,000000 - 0,000000
40 (Iyapa amomunesas 0,062397 - 0,000000 - 0,000000 - 0,000000 - 0,000000
41|Butym 0,155991 - 0,000000 - 0,000000 - 0,000000 - 0,000000
42| Mubyrundranar 0,024960 - 0,000000 - 0,000000 - 0,000000 - 0,000000
43 [Pactsop Komrokenmina (HII-0218) - pacteop 0,416175 - 0,000000 - 0,000000 - 0,000000 - 0,000000

HUTPOLCJITIOJIO3BI B OTHJIALICTATE




IL.11.

CocraB oTxoaa

Konuentpauus, %

(2)HP14

(3)HP14

(4HP14

(5)HP14

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

OcTpasi TOKCHYHOCTD ISl BOAHOIM cpebl (3 Kiace)

XpﬂH“‘leCKaﬂ TOKCHYHOCTD J1Is1

BO/IHOIi cpepl (1 Ki1ace)

XpoHuyeckasi TOKCHYHOCTD LISl BOHOIE cpe/bl (2 Kiace)

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

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

Cymma "yuntbiBaembix"

KOMIIOHEHTOB, OTHECEHHbIE K

Kiacey onactoctu 1 mo
XpOH“‘IE&‘I\“Oﬁ TOKCHYHOCTH
npesbimaer 25%

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

44

Xnopnapadun XI1-470

0,024960

- 0,000000

- 0,000000

- 0,000000

- 0,000000

45

DTUIILENII030JIbB

0,049309

- 0,000000

- 0,000000

- 0,000000

- 0,000000

46

Cwmona 188 (rmudranesas cMmona)

0,332940

- 0,000000

- 0,000000

- 0,000000

- 0,000000

100

0,0000

1,6509

0,0000

0,0000

Boinosinenue KpurTepus:

He ONMACHBII

He ONaCHBII

He ONMAaCHBII

He ONACHBII

3akiouenue:

OTX0/1 OTHOCUTCS K ONIACHBIM




No Cocras oTxo0aa o (6)HP14 (7)HP14 (8)HP14
II.11. £ XpoHuyeckasi TOKCHYHOCTD LISl BOHOIE cpebl (3 Kiace) XpoHuyeckasi TOKCHYHOCTb ISt OnacHoCTb IS 030HOBOTO CJIOSI
§ BO/IHOIi cpefbl (4 Ki1ace)
< 100-kpaTHas cyMMa "yYHTHIBaeMbIX' KOMIIOHEHTOB, CyMMa NpOLEHTHBIX 10.1eil Hasnume 1106010 U3 perympyeMbix
E.‘ OTHCCPCHHBIX lc)lc.rlaccyyonacnocTu 1 no XpOH"‘ICCKOﬁ KO:IHOHCHﬁO:, OTHEC‘E:HI:IX K BelecTB, HCPC‘IHC‘IIEHHI:]IJX Byﬂsz}'IIO)KEH“"
== TOKCHYHOCTH, BMecTe ¢ 10-kpaTHOii cymMMoii Beex Kkjaaccam 1-4 o Xponuyeckoi MoHpeabCKOro NpoToKoJia B
g KOMIIOHEHTOB, OTHECEHHBIX K KJIACCY ONMACHOCTH 2 o TOKCHYHOCTH KOHUEHTPAUHH
= XPOHHYECKOIi TOKCHYHOCTH, BMeCTe ¢ CyMMOii Bcex
§ KOMIIOHEHTOB, OTHCCCHI'":U( K KJ1acCy OnacHOCTH 3 no
XPOHHYECKOH TOKCHYHOCTH
Ja "+"/ Her "-" Konuenrpanus, % Ja "+"/ Her "-" | Konuenrpauns, | Jda "+"/Her "-" | Konuenrpauus, %
%

1 2 3 48 49 50 51 52 53
1|Yraepon C 0,094655 - 0,000000 - 0,000000 - 0,000000
2|Mapranern Mn 0,450738 - 0,000000 - 0,000000 - 0,000000
3|Kpemrmit Si 0,099162 - 0,000000 - 0,000000 - 0,000000
4|Xpom Cr 0,135221 - 0,000000 - 0,000000 - 0,000000
5|Cepa S 0,031588 - 0,000000 - 0,000000 - 0,000000
6|Pocdop P 0,027044 - 0,000000 - 0,000000 - 0,000000
7 |Huxens Ni 0,270443 - 0,000000 - 0,000000 - 0,000000
8[Mens Cu 0,270488 - 0,000000 - 0,000000 - 0,000000
9|Kemneso Fe 88,768428 + 88,768428 - 0,000000 - 0,000000

10| Amomunuid Al 0,000009 - 0,000000 - 0,000000 - 0,000000
11| usx Zn 0,000009 - 0,000000 - 0,000000 - 0,000000
12 |Mpinbsik As 0,000045 - 0,000000 - 0,000000 - 0,000000
13|Crunen Pb 0,000181 - 0,000000 - 0,000000 - 0,000000
14 |Bucmyr Bi 0,000068 - 0,000000 - 0,000000 - 0,000000
15(Cypema Sb 0,000068 - 0,000000 - 0,000000 - 0,000000
16[Onoeo0 Sn 0,451852 - 0,000000 - 0,000000 - 0,000000
17| Amotunamus 0,006013 - 0,000000 - 0,000000 - 0,000000
18 |Kcunon 0,735524 - 0,000000 - 0,000000 - 0,000000
19|Tpucanxa A®-2K (pactsop 0,004599 - 0,000000 - 0,000000 - 0,000000

HOJ'H/IMGTI/IJ'[6yTOKCMTpHMeTHHCHHOKCHCPUIOKCaHOB B

KCHJIOJIE)
20|CrxkaTue (10 CBHHITY B COCTaBE) 0,019309 - 0,000000 - 0,000000 - 0,000000
21 |Yaiir-ciuput 1,650943 - 0,000000 - 0,000000 - 0,000000




No Cocras oTxo0aa o (6)HP14 (7)HP14 (8)HP14
II.11. £ Xponudeckasi TOKCHYHOCTH /Uil BOJHOI cpeb! (3 Kiacc) XpoHuyeckasi TOKCHYHOCTb ISt OnacHoCTb IS 030HOBOTO CJIOSI
§ BO/IHOIi cpefbl (4 Ki1ace)
< 100-kpaTHas cyMMa "yYHTHIBaeMbIX' KOMIIOHEHTOB, CyMMa NpOLEHTHBIX 10.1eil Hasnume 1106010 U3 perympyeMbix
E.‘ OTHCCPCHHBIX K)KJ'IZCC)’yOI'IZC‘HOCTH 1 no XpOH"‘leCKOﬁ KO:IHOHCHﬁO:, OTHEC‘E:HI:IX K BelecTB, Hepe‘l““J’lEHHlalle Byl'lsz}']lO)l\"EH""
== TOKCHYHOCTH, BMecTe ¢ 10-kpaTHOii cymMMoii Beex Kkjaaccam 1-4 o Xponuyeckoi MoHpeabCKOro NpoToKoJia B
g KOMIIOHEHTOB, OTHECEHHBIX K KJIACCY ONMACHOCTH 2 mno TOKCHYHOCTH KOHUEHTPAUHH
= XPOHHYECKOIi TOKCHYHOCTH, BMeCTe ¢ CyMMOii Bcex
§ KOMIIOHEHTOB, OTHCCCHI'":D( 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
22|Yrnepon exumdeckuii I1-701 0,068728 - 0,000000 - 0,000000 - 0,000000
23 |AHrHAPHIL MATICHHOBBIH 0,006076 - 0,000000 - 0,000000 - 0,000000
24 |Anrunpun dranesbiit 0,423092 - 0,000000 - 0,000000 - 0,000000
25|Macrio nozicontedroe paguHIpOBAHHOE 0,388100 - 0,000000 - 0,000000 - 0,000000
26 [[enraspurpur 0,371554 - 0,000000 - 0,000000 - 0,000000
27 |Cona kabuuHUpOBaHHAs 0,000364 - 0,000000 - 0,000000 - 0,000000
28(Boma 1,331748 - 0,000000 - 0,000000 - 0,000000
29|AByoxuck TaTaHa\pyTHT\ 1,341555 - 0,000000 + 1,341555 - 0,000000
30|Crxkarns Maprania 0,032527 - 0,000000 - 0,000000 - 0,000000
31 [Mex npupostHbii 0,598630 - 0,000000 - 0,000000 - 0,000000
32 |PacTBOp noIMBUHUIOBOTO CIUPTA 0,069434 - 0,000000 - 0,000000 - 0,000000
33 [KucnoTe! xupHbie TanoBbIe 0,314110 - 0,000000 - 0,000000 - 0,000000
34|Macro TanmoBoe AMCTHATHPOBAHHOE 0,622476 _ 0,000000 - 0,000000 - 0,000000
35 |Aueron 0,063232 - 0,000000 - 0,000000 - 0,000000
36 |byrunanerar 0,031234 - 0,000000 - 0,000000 - 0,000000
37|Cmech cnupTOBO-TONYONIbHASI CHHTETUYECKAS 0,112500 - 0,000000 - 0,000000 - 0,000000
38| Crmpr wsoGyrmoeii 0,108636 R 0,000000 R 0,000000 R 0,000000
39 Toxnyon 0,253301 - 0,000000 - 0,000000 - 0,000000
40|Mynpa amomunesas 0,062397 - 0,000000 - 0,000000 - 0,000000
41 [butym 0,155991 - 0,000000 - 0,000000 - 0,000000
42| Mubyrundranar 0,024960 - 0,000000 - 0,000000 - 0,000000
43 [Pactsop Komrokenmina (HII-0218) - pacteop 0,416175 - 0,000000 - 0,000000 - 0,000000

HUTPOLCJITIOJIO3BI B OTHJIALICTATE




XpﬂH“‘leCKOﬁ TOKCHYHOCTH, BMeCTe C CyMMOﬁ BCEX
KOMIIOHEHTOB, 0THECEHHBIX K KJIACCY OMACHOCTH 3 10

e
No Cocras oTxo0aa o (6)HP14 (7)HP14 (8)HP14
II.11. £ Xponudeckasi TOKCHYHOCTH /Uil BOJHOI cpeb! (3 Kiacc) XpoHuyeckasi TOKCHYHOCTb ISt OnacHoCTb IS 030HOBOTO CJIOSI
§ BO/IHOIi cpefbl (4 Ki1ace)
] 100-xpaTHasi cymMma "yuHTBIBaeMbIX'' KOMIIOHEHTOB, CymMa HpoOUEeHTHBIX J101ei Hasimune j11060ro u3 peryJimpyembix
E.‘ OTHECEHHBIX K KJIACCY OMaCHOCTH 1 no XpOH"‘ICCKOﬁ KOMIIOHEHTOB, OTHECEHHBIX K BEIIECTB, MEPEYHCTCHHBIX B MPHIOKECHHH
E TOKCHYHOCTH, BMecTe ¢ 10-KpaTHOIi cymMMoii Beex KJ1accaM 1-4 1o XxpoHuveckoii MoHpeabCKOro NpoToKoJia B
: KOMIIOHEHTOB, OTHECEHHBIX K KJIACCY ONMACHOCTH 2 mno TOKCHYHOCTH KOHUEHTPAUHH
=
2

XpDHPl‘leCKDﬁ TOKCHYHOCTH

Ma "+"/ Her "-" Kounenrtpamus, % Ja "+"/ Her "-" | Konnenrpaumus, | Ja "+"/ Her "-" Kounenrpanus, %
%

1 2 3 48 49 50 51 52 53

44| Xnoprapadum XI1-470 0,024960 - 0,000000 - 0,000000 - 0,000000

45 |2tunuennosonss 0,049309 - 0,000000 - 0,000000 - 0,000000

46 |Cwoma 188 (rmndraneast cmoa) 0,332940 - 0,000000 - 0,000000 - 0,000000

100 88,7684 90,1100 0,0000

Bbinonnenne kpurepus: OIACHBIIH ONACHBIH He ONACHBIH

3akiouenue: OTX0/1 OTHOCUTCS K ONIACHBIM
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