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BBenenue

. 910t CPC nocasiieH npooiaeMe yTUIU3aluy 1
[IepepadoTKe MPOMBIIIICHHBIX OTXOIO0B. JTa MPOOIeMa HOCHT
[J100aJIbHBIN XapaKTep, YTO U 00YCIOBUIIO €€ BAKHOCTb.
[IpakTryecku Jiro00€ MPOMBIIIJICHHOE U3/Ieue "HaUnHaeTca" ¢
ChIPhsi, 10OBIBAEMOI0 U3 HEJP IUIAaHETHl UJIM BBIPACTAIOIICTO Ha
€€ MOBEePXHOCTU. Ha myTu K IpOMBIIIJICHHBIM IPEANPUSTHSIM
CBIPbE YTO-TO TEPSET, YaCTh €TI0 MPEBPAIIACTCS B OTXO/bI.

[[ojicauTaHO, YTO HA COBPEMEHHOM YPOBHE Pa3BUTHSI
TEXHOJIOTUH 9% HUCXOIHOIO ChIPhSi B KOHEYHOM UTOIE YXOJHNT B
oTXoAbl. [To3TOMY M TPOMO3ASATCS rOPHI ITYCTOM MOPOibl, HEOO

OTPABJISIETCS
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34CTHJIAIOT AbIMbBI COTCH ThICAY Tp}’6, BO/.
IIPOMBIINIIICHHBIMHX CTOKaAMU, BBIpY6aIOTCH




lpombiwneHHbIe OMX00bl —
ocmamku CbIpbsi, Mamepuarsios,
rnosnyghabpukamos,
obpa3soeaswuecs rnpu
rnpouszsoocmee rpodyKuuu usu
8bIrNofIHeHUU pabom u
ympamuaeuiue rnosiIHoCcmaro unu
4acmu4yHO UCXOOHbIE
nompebumeribckue ceoucmea;
8HO8b 0bpa3syroujuecs 8 rpouecce
npou3soocmea rorymHsie
geuwjecmea, He Haxoosuwue
rnpumMeHeHuUs. B omxoo0bl
rpou3eoocmea 8K/1r4aromcesi
smeujaroujue U 8CKpbIULHbIE
rnopookI, obpa3syrowuecs rpu
0obbIYye rosie3HbIX UCKOMaeMbiXx,
noboYHkIE U MornymHbie rnpodyKmail,
0mMxo0bl CefIbCKO20 X035Ucmaea.




Knaccugpukauma oTxoaoB

Cy1iecTByeT KiaccuuKamus 0TX0A0B M0 UX XUMHUYECKOW MPUPOJIE, TEXHOJOTMYECKUM
Ipu3HaKaM 00pa3oBaHUs, BO3MOKHOCTH JdadbHEHIIIeH mepepaboTKH M UCIIONh30BaHUS, HO
CaMbIM IJIaBHBIM U3 HUX SIBJISCTCS CTeleHb OMACHOCTH /IJIs1 YeJIOBEYECKOI0 3/10POBbSI.

XapakTepucTyKa Bemecrsa

Kaacc ortacHOCTH!
(oTx0a0B)

Ilepso1in UpesBbpryanHo OIracHbIe
Bropon Bricoko omacHble
Tpernn YMepeHHO oracHbIe

YeTrBepToii MaaoomacHbie

§
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Bceo NMPOMDbILWIEHHDbIX OTXOo4aXx
MpombiWwneHHble OTX0Abl HAHOCAT 6ONbLUION Bpea OKpY Kalowen cpeae 1 34opoBbio noaen

Tunbl oTxopoe:
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NPaKTHYECKH
WHEPTHbBIE OTX0AB

OHONOTUYECKH OXKUCNARMBIE NETKD

ot

CNABOTORCHYHBIE MANOPACTBO-
pHMble B BOAE, B TOM YHCNe
npH B3aHMOABHCTBMM C Opra-

HedTemacnononobHbIe, He noane-
HALLWe pererepaymi 8 COOTBETCTENM

/;\ MNMpombiluneHHbie OTX0AbI — NPOAYKTH,
Marepuansl, U3eNusa v BeWecTsa,

o6pd3y»0umecn B pe3synbrare
npovnssoac TBEHHOW AeATEeNbHOCTH

HEeNOBEeKa, OKalbliBawuine HeratmeHoe
BAAVAHME HA OKPYXKAOLWYIO cpeay,
BTOPUYHOE NCNONBb30BaHME KOTOPBLIX Ha
AdHHOM NnpeagnpuaTn HC‘DC‘HTa(jC‘ﬂbHO

PAINATAOUMECH OPIIHMUECKME  HUNECKUMM KNCIOTAMM C ACTCTBYIUIMM YKAZIHHAMA
= é KNacc - Yype3BbIYaNHO ONacHbie
B‘ TOKCHUHBIE €O CNaBbim 3arpAsHEHHEM COAEPXAT PTYTh, CyNleMy, XPOMOBOKHCIBIA, LMAHHCTHIA KanW, CypbMY TPEX0-
- - so3ayxa (npessiwenne MN/1K 8 2-3 paza) PUCTYI0, GEH3ANWPEH, OKHCH MBILLILAKA 1 AP.

. o’
G TOKCHUHBIE € BBIPAEHHBIM @ et T SRCHBES i S
TOKCHUECKMM ACHCTBHEM Copepxar XNOPHCTYIO MEAL, XAOPUCTHIA HHKEAb, TPEXOKUCHYIO CYPbMY, A30THOKHCAbIA
g Hd TENNOKPOBHLIX MHBOTHBIX, CBUHEY 1 Ap.
™ " ATAKKE Ha Yenosexa J

@ Knacc— ymMmepeHHO onacHble

Cofiepxar CepHOKUCIYI0 Melb, WABENEBOKHCNYIO ME/Ib, HUKENb XAOPHCTBIR, OKHCL
CBMHLLA, YETLIPEXXNOPHCTBIR YTAEPOA U AP.

Cambie onacubie ¢oniepmai' '
Gepunnui, KaAMUR, BIHA/IWI, KOBANDLT, HUKEND, XPOM, (BRHEU,

@ Knacc - manoonacHbile

Copepsar Mapraney cepuo«u(nuni dochars (P205), umnx <epnoxucnui;, XNOPUCTBIA
LUMHK

( ! ) Yrunusaumn

Ha nonurosax TBO NpUHKUMAIOTCA TOKCHMYHBIE OTXOAbI
Toneko Il v IV Knaccoe onacHocTy

PTYTb, METANN00PFaHKYEKME (OLAWHEHNA, H€¢T€0"X0ﬂbl.
PAaCTBOPUTENMN, OTpabOoTanKbIe KaTanu 3TOPH U T.A.

B Mockee k Hanbonee pacnpoCcTpaHeHHbIM TOKCUYHBLIM
NemMeHTamMm OTHOCATCA PTYTh, KBAMVII;L CBVMHEL, UMHK, Meab
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OT1xoabl Takke nogpasgenatotcsa no ceoemy MNPOUCXOXXKOEHMUIO:

- BellecTBa (oKcmg antoMUHKS, KUCnoTa cepHas, docdop KpacHbln U T.4.)
N CMeCcK BELLECTB (LWam BOAONOAroTOBKM, LWaK MeTanmnyprriyeckmimn, OCMorsl
NPON3BOACTBA aHUITMHOBBLIX Kpacutenem u 1.4.);

- martepwuarnsl (NONMATUIEH, pToponnacTt, TKaHb, bymara n 1.4.);
-n3genua (Kmpnud, namnel, kKabens 1 1.4).

MO COCTOAHUIO:

*TBEpPAbIE;
“KnaKue;
*ra3oo00pasHsbIe.




Crekno




m3/yen B roa

BbbiTOBLIE OTXOALI
B KPYNHbIX ropoaax Mmupa

Hero-Uopk

MockBa

C-MeTepOypr

ropon

Ckonbko omxo006 oopazyemcs 6 2opooax?

B KpynHbIX ropogax mwupa
B cpegl,HeM HaKannMBaeTCs CBblLLEe
1 ™ ObITOBbIX OTXOOOB Ha
yenoseka B rog. B HekoTopbix
ropogax a9Ta uudpa 3Ha4YUTESNbHO
BblLLE

N3 HUX OKOIo 25%
npon3soamnTcsa B ccepe dGusHeca u
B TOoproBne, a 75% — B XWUMNbIX
OOoMax.
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Pazmeuienue moKCUUHbvlX O0mxo0008 no
o0o0nacmam, 6 00,14X om oOuuUx 00vLEMO8
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O BocToOYHO-KasaxcTaHckadA O KaparaHauHckaa obnacTe
O KocToHauckaa obnacTe OMaenopapckan obnacte
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CBaJZIeHHbIM paAaAOM?

--------

NMoueMy xe eMKOCTEeMN 3TUX KOHTEeUHepoB
He XBaTaeT, U MyCOop 3a4acTylo OKa3blBaeTcCH

lMpuyuHou amoeo
HepedKO cmaHoeumcs

Heop2aHU308aHHOCMb
U HU3KUU  ypoeeHb
Kynbmypbl camux
20pPOXKaH, Komopablie
ocmaseJsisirom nakemabl c
MyCOpOM e

HeroJIO)KeHHOM Mecme
usnu 6pocarom ux MUMO
KOHmMeliHepos.



Ilepepabomka omxo0086

Fpobriema nepepabomku 8pedHbIX
d)mxo0oe8 cHumaemcsi caMou KpyrHou
3Korioau4yeckou rpobriemou eeKka. YoarneHue
8pe0HbIX 0MX0008 — cepbe3Has rnpobrema
8 pas3eumbliX, pasHO KaK U 80 MHO2UX
passusaroujuxcsa cmpaHax. B macuwmabe
gcel 3emsiu exxe200HO rpou3sooumcsi
6ornee 600 MrH. m 8pPeOHbIX
MPOMBbIWIIEHHbIX 0MX0008. 3axOpPOHEeHUe
Ha ceasikax ece ewe cyumaemcsi Hauboriee
3KOHOMUYHbIM MeMmMoOOM yoarieHus
8PEOHbIX MPOMbIWIIEHHbBIX 0MX0008.
OOHaKo 8 HeKOMOpPhbIX Criy4Yasx
ucronb3yromcs bornee aghgpekmueHkle
MemoOhbl, Haripumep mepmoobpabomka u
ymususayus.




TepmooOpaboTKa

TexHonorno nepepaboTkn TBEPAbIX
OTXO0O0B, NOCPEACTBOM
TEPMUYECKOrO Pas3fioXXEHUS B
KoTnax unnu nedax. [locne
BblICOKOTEMMNEPATYPHOIO
pasnoXeHusi 0bpasyoTcsa NPOAYKTbI
cropaHusi: nenern, Wwriaku n netydune
rasbl. OTOT MeTO NO3BONAET
CHU3UTb OOBEM ObITOBBLIX OTXOO0B
ansa 3axopoHeHua npumepHo B 10
pas, a Takke UCnonb3oBaThb
OOMOSTHUTENBHYIO 3HEPTUIO OT
ropeHusi nsi NpomM3BoacTBa
SNIEKTPOIHEPTUM NN
TennocHadtxeHnsa. OagHako
CXUraHme xnopcoaepxawimx
NOIMMEPHbLIX MaTepuarnoB BEAET K
0bpa3oBaHMIO TOKCUYHbIX

BELECTB, ANOKCMHOB N oypaHoB.




B EBpone cyuiectByeT dompma,
nepepabaTtbiBaloLLad BTOPUYHO
npoueccopbl U n3BrnekarLas n3
HMX 30MoTo. [lenaetrca aT1o
NPUMEPHO TaK: NMpoLeccopbl
N3BIEKaTCs N3 KOMMNbLIOTEPOB U
NpoYen TEXHUKU N MOrpyxarTcd
B XMMUYECKNIN pacTBop (B
KOTOPOM MPUCYTCTBYET a30T) B
pesyrsraTe Yero nosiBnsieTcs
OCa[oK KOTOpbLIM B NOCNeacTBum
nepennasnaeTcs N CTaHOBUTCS
30M10TbIMWU CIIUTKaMM.




NcmoYyHUKuU:

0 http://enrin.grida.no/html
s/kazahst/soe?2/soe/nav/w

[ Qy%%élsmé] St:":]j tn%HKOGCKUlj A N

[lepepabomka u obesgpexxusaHue
MPOMBbIWIIEHHbIX U 6bImoebix 0mxodos
C rIPUMEHEHUEM  HU3KomemriepamypHou
rrasmeil.

[ Kak 3awumumb 8aWiu 3KO/Io2U4YecKue
npaea: pykoeoOcmeo Orns epaxdaH U

- HerpasumesnbCmMeeHHbIX

* opzaHu3ayuii/1od ped. B.J1.MuweHko. M.:
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