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JIOHHO pacTeT. B HeloM Xe cpenHeMupoBble HUPPbI COCTAB-
napT 150 n nng ropoxaEuHa U 50 J mAS CENBCKOro XuTe-
ns. He 3To, omHako, onpexenseT OCHOBHO¥ PacXOR BoOIbl
X He POCT HaCeJeHUd SABJIAETCH T'JIABHOM NPUIMHON yBemu-
yeHus ee norpeSnenus. Ha OLToBHe HYXAHM JbIOeid Tpa-
THTCE He Oonee 5 % oT oSmero BomomoTpeSneHus.

OrpoMHOe KOJMYeCTBO BOAbl HCIONB3YWT CENbCKOE XO-
39HCTBO, NPOMBUIIEHHOCTb U 3HEpreTHKa, NPHUEM OCHOB-
Hag MacCa NPUXORUTCS Ha CeNbCKOe XO03A¥CTBO, B KOTOPOM
no 90 -4 cocTaBaswT Ge3BO3BPaTHble NOTEPH.

Hama cTpaHa pachnonaraeT Or'POMHBIMM 3aMaCaMH Ipec-

HO# BOHOBl, B TOM YHUCJe HauGolee YXOSHBIMU IPaKTUNECKH
and BCexX HaNpaBJeHUH NoTpeGneHUs pPeYHbIMM BOXaMH,
CPemHerofoBOX CTOK KOTOPbIX cocTaBiageT 4740 Kx3, mum
Gonee 10 % wmuposoroc cToka. B CoBerckox Cow3ze Takxe
ROCTaTOMHO BBICOKM 3KCIIaTAalMOHHBIE 3alfacChl MOA3EMHBX
Bon. Mx cTok coctaBngeT Gomee 1020 k3.
" Onmako 3Ta GJNaroNpHATHAaS KaPTUHA CYWECTBEHHO Me-
HIeTcsd, eciau o6PaTHTHCA K ofWeid CTPYKType BORHBIX pe-
CYpPCOB M uxX pacnpenenesuw no Teppurtopuun. CCCP ycry-
NaeT MHOPMM CTPaHaM NO OG6eclHevyeHHOCTH OCAaOKaMH, MOM-
BEeHHOX BJAaroi, NONHOMY DEYHOMYy M TOA3EMHOMY CTOKY Ha
efMHUMUYy nnomaxy cywu. HKpoMe Toro, oOTpUNAaTENbHO
neficTByeT ¥ TO, YTO TPU YeTBEPTK PeYHOro CTOKa CTpa-
Hb ofecneyuBaeTcd CHIbDHO S3ABHCHIUMU OT XoJNeSaHui
KINMAaT2 U BPEeMeHM roja IOBEPXHOCTHBIMK BoZaMu . (ma-
BOIKOBblE) U TOJNBKO ORNHY METBEPTb COCTABAAWT HaXeXHble
nonseMHnie Boxbl. HakoHel, HeMajJOBaXHBIM HaKTOPOM
ABNFETCS TO, WYTO pacrHpefelieHue BORHbX Pecypcos XHaje-
KO OT ONTHMaJbHOro: B EBpomeiicKo# yacTu cTpaHbl, rne
npoxusaeT 80 % HacesNeHMd, HMeeTCs BLICOKME NpoOMbU-
JIeHHbU [OTEHUMaJ]l, KOHIEHTPUPOBaHHOE CeNbCKOoe X03fK-
CTBO, pevyHo# cTOoX He npespmmaeT 25 %, Torma kKak Ha
AsgaTckyw vacTb, NOOTPeSHOCTH XOTOpO# .B BoOZe
CymecTBeHHO Huxe, npuxonutca 75 %.

Mbi roBopuM O pacxole COTeH MWUIMOHOB TOHH HedTu M
yrnis, Kele3HOM Pynbl U GOKCUTOB, aNMATHTOB M CHIPbE A4
CTPOMUTENbHO! TPOMBIWIEHHOCTH, HO HeNb3d 3albBaTh, UTO
CaMbiM KPYNHOTOHH2XHbMM CBHIPbEM HPOMbMIIEHHOCTM SABJSETCH
06blyHas BOAa. 3TO rijaBHOe, NPHJYEM CHOeUUPUYHOe TEeXHO-
JorguecKkoe Chipbe COBPEMEHHOM MHAYCTPUM. MoxeT 6biTh,
He COBCeM MPaBOMOMHO ee Ha3bBaTh CBHIPbEM, IOTOMY - 9YTO
32 pEedKUM UCKIOUEHUEeM BORa He BXONUT B COCTaB I'OTOBOH
nponyxnun. Ee $yHxkuum usbie — ofecneyuTbr HeoSXOmUMbie
YCHAOBMS HNS NMPOTEKaHMA TEXHOJOrWYEecKoro mpolecca.
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Bona woxeT BHICTYMATh B KaYecTBEe PEaKNUOHHOX Cpenbt
(PRAPOMETaNNyPrus, rajibBaHuKa, 6ONBIMHCTBO npoKneccos
XMMAYECKOHX NPOMBULIEHHOCTH M JpP.) MJIH 06ecHevyUBaTb
onpeneseHHble 3TANbl TeXHOJNOTMM (B TeNMNO3HEpreTHuke,
MeTaNAyprud, MAMUHOCTPOERMM U Ap.). B xoHne
TEeXHOAOrKYECKOr0 LUKIa KayeCTBEHHO M3MeHeHHas BCJen-
CTBME 3arpd3HeHuUs BOXa IOMIEXUT yHmaJleHHN.

CToyHbie BOAB O6Pa3ywTcd B GONbUMX KOAMUECTBAaxX B
NepByw ovepenb Ha NPEANpPUATHAX HePTenepepalaThiBan-
meit,  MeTANNYPruyeckoi, HePTeXMMHUECKOR, XUMUNECKOH,
LUeNNoIo3HO-6yMaXHOH, IJHEepPreTHUYecKoi M NuUmeBoit mpo-
MBIJIEKHOCTH. B mocienHme roas 3aMeTHO BO3poc ofnex
CTOYHBIX BOR CEeJNbCKOr'o X03d4#CTBa.

HauGonee BpenHbe CTOKM BOIHMKANT NPH NPOBENCHHH
XUMHYEeCKUX NPOLeccoB, MIPOMBBKE MPOAYKTOB, OMUHCTKeE
rasoofpa3HblXx CHCTEM. BBICOKMM YPOBHEM 3arpsisHEHUs Xa-
PAaKTEPUIYNTCH TaxXKe BOAM, NOCTYyNaMlde C I'OPHbIX BHi-
pa6oToK, o6pa3ywuecs Ha TEMIOINEKTPOCTAHUUAX NPK
yOaJleHUM 30Nbl, coGHpaeMble ¢ He$TeHaNUBHBIX CYROB H
nucTepH. B o6mui_ NOTOK CTOUHBIX BOX -3aMEeTHBbI{ BKJan
BHOCAT MPEANPUATHS HEOPraHMYECKOro, OPraHUMEeCcKOoro u
MEKPOGMONOrHYECKOT0 NPOYuIsi, NUAKHE OTXONM KOTOPbX
YaCTO OYEHb TOKCHVYHB M MHOI OKOMIOHEHTHb. [locnenHee
CymWecTBEeHHO OCJIOXHSeT UX OUMCTKY.

llaxe caMas® coBeplleHHa® OVKHCTKa He NO3BOJAAET NOJ-
HOCTbN OCBOSORMTH BORY OT 3arpsi3HeHuit. Hepemko ux
KonsuyecTsBa OCTanwTca Bbume HopM IIK, u Torna mnpu-
XOOUTCH ONHMI(EeHHBle CTOKM pa30aBAATb VUCTOH NpPECHOH
BONO# HO ROCTUXEHHS CAHUTAPHO-TUIUEHHUECKOro YPOBHS.
Ilyrp, KOHewuHO, He JNyuymM#, HO YacTo HeuzSexHboit. [ig
of6esppexuBanus | N° CTOuYHOX BoXbl HEOSXOXMMO CBexeil
BOObBI: B T'OPOICKOM Xo03dgicTBe — [0 u3, B CeJbCKOM XO-
sgiscrBe - I5 M3, Temjo3BepreTuke — 3 M3, TP OMbII-
nerroctu - 25 M3, opomaemom zemnemenmu — 2 3. ficmo,
YTO mMomoSHas ONEPalUd CHAbHO IOBBOUAET PacXol NPecHOH
Bonbl. OUeBMAHO TakKXe, YTO UeM Bbille CTEmeHb OYUCTKH,
KOTOPYy® NO3BONSET OOCTUUYD COBPEMEHHas TEeXHOJNOrMf, TeM
MeHblle PaCXOR BOAB!, MCHONb3YEMOH INA pa36aBJIeHHS.

B npoumecce npomseonmcTsa | T Gymaru pacxomyercs
150 u3 Boxm, CHHTETHMECKOro BOJOKHa oT 2500 1o
5000 x3. Ha BhUIaBKY | T uyryHa HeoSxomumo 200 M3
BOABI, HUKeNd 4000 u3. Ha opomeHne I ra moceeBos 3a-
TpaumBaercd 12-14 Toic. x° Bommt, a mpu BhPaUMBaHUU He-
KOTOPBIX CeNbCKOXO3AXCTBEHHBX NPOXYKTOB pacCXomyeTcs
xo 400 ¥° ma I T roToBoi mpomyXmuu.



172

HecxoTps Ha Or'DOMHbIE PAacXOAbl BOIbl, HaM TeM He Me-
Hee He yrpokaeT B 0603puMoM OyAyles ee HeXBaTKa. Bo-
Jee pealibHa 3HaUKTeJbHas NOTepPs PecypcoB npecHo# BO-
bl BciedcTBUe c6poca HEAOCTAaTOMHO OVMIHEHHBXX CTOMHDBIX
BOX B NPUPOAHblE pe3epByaphbl. JIMEHHO IIO3TOMY OXpaHa
PUAPOPECYPCOB, PAaLHOHAJbHOE WX HCMONb3IOBAHUE HEMbIC-
nMMb G6e3 BHeOPeHUs BO BCe NPOM3IBOACTBA BLICOKO3IP-
$eKTUBHOX COBPEMEHHOX TEXHOJIOTHM BOROOUMCTKH.

BaxHON ee cocTaBJjswmeit fBIfeTcHs BomomoTpeSneHue
Ho 3aMKHYTOMY LUKIy, B Ipollecce KOTOporo He Tpefyercs
TaKkasf TuATeNlbHad OUMCTKa CTOUHBIX BOX Nepen OBTOPHBIM
MCHoNb3OBAHMEN, Kakas Heofxomuma npu ux cbpoce B
NPMPORHbE BOXOEMbl. JTO M MOHATHO: B MEPBOM Ccriyvae
Bona OUMIaeTCd HaCTONbKO, YTOSH OHAa He HAaHOCKNa Bpe-
Oa TEeXHOJOrMUECKOMy MOpOlLeccy, BO BTOPOM — 3XOPOBbIW
yeJjioBeKa.

C TOYKM 3PEeHMs 3JKOJIOTMHM W 3IKOHOMUKA BBIONHEEe OUM-
aTh BONYy He OO0 KOHIA, HO HAaOPaBIdATd B 3aMKHY ThiA
HUKI, Hexenn noO6uBaThCH Gonee THATENbHOX OVHCTKH U
c6pachBaTb ee B OKpyXapmyw cpeay. Hexnb3s, OXHako,
3a6bBaTb, UTO GECCTOVYHblE NPOM3IBOACTBa MOKa CcKoOpee
HCKIWYEHUS, JYeM NpaBuia, ¥ MO3TOMy OCTAaWTCH aKTy-
aJbHBIMM O6e 3amaun: pa3pafoTka M BHEZDPEHHE OVHCTKH
CTOUYHBIX BOX HO yponneﬁ, COOTBEeTCTBYWIUX KaK TexXHO-
JOPMVECKHM, TaK ¥ CaHHTapHO-TUIMEHHIECKMM HOpMaM. B
mepBOM Cciyyae MX cO6poc B OKpyXakpmyl Cpeny XROJKeH
SbTh DOJNHOCTBY MCKIWYEH, 2 YucTas BONa HOJKHA UC-
HONb30BaTbC® TOXDKO B KONMYECTBaX, O6ecneuuBapiux
KOMIeHcanuw Ge3BO3BPAaTHBIX MOTepPb, OOYCJOBJNEHHBX HC-
NapUTeNbHbMY M APYruMu mnponeccamu. Bo BTOpom - ouu-
LjeHHBe BOZBI UYEPe3 KAHANUIANUOHHYW CUCTENYy Nocie
COOTBETCTBYWI{ero pa3GaBNEHMS, €CIU 3ITO HeoSXORUMO,
c6pachBanT B NPHPOHNHBe Bofloembl (puc. I[3).

llepsbiM 3ITAaHOM OUMCTKM CTOVYHBIX BOX HBJIAETCH uUX
ocBofoXneHKe OT TBEpObIX YacTHI. 3Aechb NPUMEHHMbl Ta-

KHe [pocTeiunie OPHUeMbl, Kak O T C T a U B a H U @
¥ $MNbTpPOBAaHME aTakke § 1 0 T a I ¥ 4
(monyJeHHe CHUCTEeMbl "vacTauga - BO3AYWHbIA Hy3bper” u

ee ymajJeHHe ¢ o6pa3oBaBueics MeHOH), K O a r y i f-
Il # % (yKpyHHeHWe AUCIEPCHDIX JaCTHU W UX MEXaHHuecKoe
yoanesEue), ¢ 1 o K y n 9 1 u a (YyKpynHeHue
B3BEeMeHHBX YaCTHL C IOMOWbY BBICOKOMONEKY I PHBIX
coenUHEHUH ).

dnoTanusg, KOarynsduud U PNOKRYIAALUA CBA3AHBI C IPU-
MEeHEHHEM XUMHUYECKUX pearexToB. Ecau yuecTs Gonbume
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Pnuc. 13 Cxema ouucT-
KU CTOVHBX BOX Ha Ipen-
npusTuH, CcOpachBapLeM
MX B NPHPOLHbIE BOAOEMDI

CBexan peuHasn sofa

ZAEER’
Hp"“3""11""‘3°| o6BeMbl  CTOUYHBIX
BOO, TO PacXom 3THX
Crounste Bomb! peareHTOB  MOXeT
} 6bITh 3IHAVUTENBHBIM,
Bombl [ [repmusan | LM YyTO HE BCErga on-
OUMCTKA ‘ paBHaHO 3JKoOJOruvyec-
| KM ¥ 3KOHOMMYECKH.
Bogpr [lo3TOMy 3aMaHUYMBB
l , pusuvuecrue
Bontt | Mononsurenpuas | LM M e T o & b Be3s-
- ouHCcTKA peareHTHOr o YHpyn-
) HeHMd JacTHl, YTO

B xananusauio

(ycrosno micThie 306‘2:;1;22- MOKHO OCYyWecTBUTD,
BOIIbI) o6pafaTbBas CTOM-
l Hbie BOAB, HaNpu-

Mep, MarHUTHBIM ITO-
aeM WJIU YIAbTPaA-
3BYKOM. MHTepecHoO,
9TO 3TH MeToabl

0Ka3blBAWT MHOrOCTOpPOHHee Bo3zekcTBue. Tak, HampuMmep,
yIBTPa3BYKOBOE Koje6aHNe HHTeHCHPuUUpyeT HE TONDKO
OTCTauBaHHe ¥ QuIbTPOBaHUE, HO W TakHe MPoOLeCCH, Kak
OKMCleHue, CXUraHME U JIpyrue, INpUMEHsewble B

B orBan

ManpHedled OMMCTKe CTOWHbX BOX.

Heckonbko cnoB o 6 HoXuUMMUuYEECKOIH
O9YHuCTHK e, KoTopad OOBMHO OCYWECTBIfETCHS Cpa3y
mocie ymafieHMg W3 CTOYHBIX BON TBepasx vacTuy. OHa
OCHOBaHAa Ha CHNOCOSHOCTH MUKPOOPraHH3MOB HCIHOJIb3OBATD
MHOrie OpraHHYecKHe ¥ HEKOTOpble HeOPraHUYeckue Bel(e-
cTea (CepOBOROPON, aMMHUAK, CyiAb@umbl, HUTPUTH K op. )
NN% NHTAHMS B XOHe CBoe# xusHedesTenpHocTH. Ilo-
rOWLa eMble XUMEUECKUE COeRMHEeHHMs JaCTHMHO pa3jaraiTcd
J0 NpOCTHIX BEllecTs (poga, YrJNeKHCHbX Td3 U ApP: ).
Ipyras mx 4yacThb PaCXOZYeTCs Ha ofpa3oBaHUe G1OMaCChL

Lns GUOXMMHMECKO# OVMCTKH WKCIONb3IYWTCH a3poBHbIe
(uykfmapumecs B KUCJHOpPOZe) U aHa3IpobHbie (CymECTBYWHMe
B QTCYTCTBHME CBOGOAHOI'O XHCJOPOAa) MUKPOOPI2HWIMBL
HEpBbm np yvyacTUéu KHUCJIOpOXa BO3AyXa C ftokbibi0
PepmenTtoB OCYyWEcTBILNT OKUCNUTEJbHO-BOCCTaHOBUTEAD-
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Hble peaKUMUU, a TaKxe PpPeakUuu CcuHTe3a, [nga BTOPDIX 1

XapaKTepHbl peakuun OPOXEHHd. Pa3nMvawT CIMPTOBOeE,

TNIPONUOHOBOKUCIOE, MOJOVUHOKMUCIOE, MEeTaHOBOE U npyrue 9
BHAODB! 6pome!msx. COOTBETCTBEHHO KOHEUHbMH NPOOYKTAaMH j

GYHYT COUPTRBI, KHCJIOTHI U Paaoodpaanme BeuecTBa, -

BuoxuMuuecras ovumcTka — OOUH U3 Hauboinee AeueBblxX,
HaZleXHbX U IUPOKO INPUMEHAEeMblX METONOB OUMCTKU CTOY-
HbIX BoX. Ero HezmocTaTKu: Majas CKOpOCTDb IIpouecca u
BbIiCOKass YYBCTBHUTEJNBHOCTH MUKPOOPIraHU3MOB K TOKCUYHDbIM
OJ1Id HUX COeOUHeHUdIM.

XuMuvecxue u QH3HKO-XKMHVGCKH8 MEeToObl OUYHCTKH
CTOYHDIX BOX OCHOBAaHBI Ha TeX Xxe npoueccax, Kakue HC-
NOAB3YWTCHd B TIa3O00UUCTKe, HO C HeOéXOHMMMMH H3IMe-
HEeHUAaMH, odycnonnennbmn HHBIM arperaTHbIM COCTOAHHUEeM
ounmaeMoro ofsexta. KpoMe Toro, muMpokoe NpUMeHeHue
HaXOOET MEeTOonb!, CclelHuaJsbHO paapadarbmaemue and CcTou-
HBHX BOR. 3TO, HAampuUMep, MOHHBH! O6MeH, >KCTPaKuud,
O6paTHBIA OCMOC W yAbTPa$UABTPOBaHME, OCANKOOGpa-
30BAHNE U JJISKTPOXUMHUUYECKads OUYUCTKa.

AncopOuus UCMONBIYETCS ANA YAANEHWS PacTBOPEHHbX
OPrraHUYEeCcKUX BelecTB (QGHOHM, IIecTULHUAbl, APOMATH-
JyecKke COeXZUHeHud, IIOBEepPXHOCTHO-aKTHUBHbE BelecTBa,
KPacUTenu W Ip.), B MeHblied CTemeHu — HeopraHuvec-
kux. HanGonee yHUBepcaNbHBIM aACOPOEHTOM ABIAKTCH aK-
TUBUDPOBAaHHbLIE YIrJUu.

Vounbk O6MEH OCHOBaH Ha CHOCOGHOCTH TBEpHbX Ma-
Tep#aJioB — HMOHUTOB, MNPAKTUUECKHU HEepacTBODHUMBIX B Boxe
U OPraHUVYecKux PacTBOPUTENAX, K HOHHOMY odueny Mexxy
XUOKO# U TBepnoid (asaMud. B KauecTBe MOHUTOB MCIONb-
3YOT pPa3dHUHbIE NPUPOOHBIE HEOpPraHUVecKkue u OpraHuvec-
Kle MaTepHanbi: I[eoJUTHI, I'JIUHUCTbLIE OPOAOYKTBHI, IIOJIeBbie
WTaThl, pPa3JUJUEDbIE CHWLbI, 'YMUHOBBI®E KUCJIOTHI ITONB U yr-
neit. Bonbpwoe NpakTHYEcKOe 3HauUeHHEe NPHOGPeNH CcHenwu-

aJIbHO CHHTE3HPYeMble MCKYCCTBEHHble HOHOOOSMEHHBI®e CMOJbI

C Pa3BUTON NMOBEpPXHOCTbW. JoOHOOOMEHHad OMMCTKa IO3BO-
ngeT OCBOSOAMTb CTOUHBE BOXbBI OT MHOTMMX METaJJioB
(QuMHK, Menb, XpOM, CBUHEN, HMKeNb, PTYTb, KaiAMHE u
Zp.), a TaKKke OT COeAMHEHMH Mbuubsika, HocPopa, MpCHu3-
BONHBX LHaHa, PaNUOAKTUBHBIX IPOAYKTOB.

Ancop6uus M HOHHBUY OGMEH MOTYT CONpPOBOXAATbCH pe-
reHepalKedl MOriolaeMbX MaTepUaloB, HO HEPEAKO orpa-
HUUKBAWTCA UX YyOaleHuMeM u3 pacTsopa. To WIM MHOe
OKOHVaHHE OMUCTKM OGYCJOBIEHO 3IKONOUHYECKUMH U 3KO-
HOMMYECKUMU COOGpPaMeHMIMU. [JaBHbM HEIOCTaTKOM WOH-

HOro of6MeHa M TeM Gonee ancopbuUUU CHeAyeT CUUTaTh .
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BO3MOXHOCTD BTOPHUHOIO 3arpad3HeHud. an OYUCTKE COTEeH
TMCﬂ“'KYGHQECKHX MEeTPOB BOXBl MOr'YyT IMNOJAYyYaTbCA COTHHU
MM Naxe TbICAYM TOHH I'PE3HOr0 TBEPAOro IPOAYKTA, KO-
Topbﬁ CHOB2 HYXHO OMUCTUTb UJIU HANPABUTDL Ha HOJIUTENDb-
Hoe GesomacHoe XpPaHeHue. BoT noueMy ONTHUMAJIbHBIM AB-
NseTC BAapPHAHT, KOrja pereHepanuWs CONPOBOXIAETCH 06-
pa3OBaHUEM NPOAYKTOB, HMelIUX codcrneunyw TOBAPHYW
JeHHOCTb.

3KCTpaKHK! OCHOBaHa Ha MH3BJIEMEHHU BelleCTBa B
HPYTOﬁ cnoﬁ, He cuemnnammnﬁca C OVMIREeMbiM PACTBOPONM.
3KCTpaKUusd HO3BOJAET YHaJNUTh U3 CTOUHBIX BOX QEHOHN,
Maclla, OpPraHUYecKHe KHUCIOTH, HOHH MeTaJJIOB, XApyrue
NPpUMecH. B xauecTBe 3KCTPareHToB 06BbINHO HCIIOJIDb3IYNTCH

pa3nuyHbie OPraHUVeCcKUe BelecTBa. Ina Kaxpo¥ npUMecH

MOXeT 6bTb nomoSpaH co6CTBEHHBI CENEeKTHBHBIA 3IKCTPa-
I'eHT.

dUIUKO- XKUMUNECKIEe MeTONb aAcOpSUUH, HOHHOrO ofMe-
Ha ¥ 3KCTPAaKUHM NONYNMIM Hamfonbmee Pa3BUTUE B IIPaK-
THKe OUMCTKM CTOVYHBX BOX, TaK KaK OHM Valfe BCero
ofecrmeydBanT MaKCHMaJbHbBOE 3KOJOrMMECKHit, IKOHOMUUEC-
Ku# ¥ TexHONOruuecKuit 3Pdext.

Ofpamascbh X UHCTO XWMHUECKHM MeTomaM, cieayer
npexne BCEro OCTAaHOBUTHCA Ha NPONECCaX OKUCIEHUH,
BOCCTAHOBJIEHUS M HeHTpaiu3aluid.

OKHCJIeHHEe XUMUUECKUMM COeNUHEeHUSIMM IWMPOKO MC-
NoNb3yeTcs RAf ofe3BPexuBaHUA HEOPraHHYEeCKUWX M opra-
HUYECKUX COeRMHEeHMW#. B OKHCIUTENbHOH OVUMCTKE CTOVHBIX
BOX XOpomo ce6s 3aPeKOMEHROBAaJM XJNOP M ero INpou3-
BOLHblE, TEPMAHraHaT HATPUA, OUXPOMAT Kajus, MEPOKCUX
BORKOpPOMa, KHCJIOPOR BO3AYXa M O3CH.

Kucnopoan B O3 XY X a NpUMEHIeTCH B
CAyyae JIETKOOKMCHAWIUXCA COEAMHEHUH, TaKUX, Kak
cynb@uThl, rUOOCYABPUTH, THAPOCYIbYUTH, CyAbPUALL,
3TUAMEPKaNTaH U T'UAPa3UHTUIOpPaT. .

0O 3 0 H B BUIE O30HO-KHUCJOPONHOM MIK O30HO-BO3-
OyWHO# CMecH C KOHIeHTpauueir o3oHa no 3 % ucnoxn-
3yeTcd ANA OMHCTKH CTOUHBIX BOX OT HePTAHbIX IPORYK-
TOB, CEPHUCTBHIX U NUAHUCTHIX coenuneﬂgﬁ, HeHonos,
NOBEPXHOCTHO-aKTUBHbIX BelleCTB, KPEMHUAOPraHHYeCKUX
COoeQUHeHM#, NEeCTHUMAOB, COENWHEeHMH MbObAKa W KaHIe-
POreHHBIX apOMAaTHVECKUX COeauHeHMH. O30H TOKCHYEH U
MajopacTBOPUM B BOZe, a IIO3TOMY TIa3bl mOCJIEe IIPOXOX-
ZeHMs yepe3 CTOYHYX BOAY HEOGXORMMO IONBEPraTd OUYMCT-
Ke ujy MCNONb30BaTb UX B 3aMKHYTOM Lukne. Ms-3a BbI-
COKOjf CTOMMOCTHM O030H2a Lenecoofpa3HC NPUMEHITb O3O0HH-
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pOBaHUe CTOYHBIX BOA TOJAbKO B COYETaHHHU C OPYFPUMU Me-

TOOAMM OYUCTKH.

XnTopHBE O0OKMCIUTENH (3INeMEHTHDI
XJI0P, TUNOXNOPUTHl HaTPUA ¥ KaJbLUUA, XJIOPHasd U3BECTb, §
AMOKCHUA XJIOPa) NPUMEHANTCH B LEJINI03HO-GYMaXHO! MpO-
MbULIEHHOCTH, HPM HPOM3BOACTEE CHHTETUYECKOrO0 KayuykKa |
M SJOXMMMKAaTOB. C MX IIOMONBO MOXHO ROSUTBCH MONHOrO 4
OKUCNEHUS TOKCHYHOTO INPOAYKTa, XOTHE HEPeaKo uxf
MCNONB3IYNT JUWD IJIL TOro, VYTOGH CHH3UTDH KOHUEHTPauuo }

3TOFO NPOAYKT2 [0 YPOBHA, [03BONAWIEr0 HanpaBUTH
BOAY Ha OMOXMMUMECKYO OUMCTKY. DJPJeKTUBHad OVUCTKa
JOCTUT2eTCHd TONBKO NPH U3OHITKE XJIOPHOTO OKUCHMTENs,

KOTOpNﬁ NMOTOM CleayeT pa3NaraTtb, A9 JYero HeOOXOOUM

BOCCTAaHOBUTENb. JTa HeulbexHas ONepaliud CONPINEHA C
OBYyMa HENOCTaTKaMU: JOpPOKaeT INpPOLecC OYHCTKU U
YBENUUMBAETCS COJEBOM COCTAaB OMMIMEHHBX CTOYHBIX BOI.
JlononHuTenbHbX 3aTpPaT TPeSyeT TaKke aNmapaTypa, Ko-
TOPY® HeO6XONUMO M3TOTABJIYBATD M3 KOPPO3IUOHHO CTOMKUX

MaTepuanos. [Ipy BceM 3ITOM XJIOpPHBIE OKUCJIUTENH ZHAJIEKO )

He yHuBepcanbHbl. HauGonpumit 3@PexT nmocTuraercas npu
OYHCTKEe C KX NOMOIbl CTOVYHBIX BOA OT cepo- u Pocfop-
comepxaliX 3arpi3HEHK!, OPraHUYECKUX NPOAYKTOB, PHA-
Pa3UHTCUADPaT2 U aMUHOB.

Hepoxcun B OXOPOU XAa BHIOOHO OTHIH-
YaeTcs OT XJOPHBIX OKUCAUTENEeH TeM, UYTO He BBIIbBaeT
M3MEeHeHUd COJEeBOr'O0 COCTaBa CTOYHBIX BOH, OHHAaKO OH
HEYCTOHYNE M MeHee 3YPEKTUBEH NPU OKUCIEHUU CIIOXHBIX
OPraHUYeCcKMX COeAUHEeHUH. :

OKcuIXB ¥ PrUITPOKCHISH ¥ erTaan-
N1 o8B nepexesHEHOTIH BanldeHTHOCTH U
(Hukend, KoGanbTa, Xenesa, Menu, MapraHna o ap. )
JIErKO OKUCJAWT MHOr'Me OpPraHMyecKne COeRUHEHWS C obpa-
30BAHMEM B OCHOBHOM KapSOHAaTOB, a30Ta M BOZXML.

Pa3Hoofpa3sue XUMUNECKMX COeHMHEHHH, HCIONb3YEeMbIX
B OKMCAUTENbHOM OVYMCTKE CTOMYHBIX BOA, MHOrZa MO3-
BONAET HOSUTHCA TONHONO Pa3JOKEHHH TOKCHUHBIX npo-
oykToB. OnHako B pfle ciyyaeB CMJla OKMUCHMUTENS OKa-
3bIBAETCS HEeNOCTaTOYHOHX, U TOrAa 3TOT METON CTaHOo-
BUTCS TONDBKO MEPBbM 3ITANOM ANA NajibHeiile#, Sonee riuy-
60KO% OUMCTKH.

PanuoaxTusHB5He B elWecTE? B a
32HUMAWT OCo60e MeCTO B OKMCIMTENDbHOH OYHCTKE CTOu-
HbX BOA. PanuManuoHHOe OKUCJIEHUe OCHOBAaHO Ha JeiCTBUU
MOHN3UPYWIEr O MU3NYYEHUs Ha oGe3BPeXuBaeMoe coenuHe-
HUE@ C NOJIyJYEHHEM UOHOB U BO3GYXIOEHHBIX MOJEKYJ, KOTO-
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pbie 3aTeM yYyaCTBYWT B peakumusX. 3TOT METOX OKas3biBa-
eTcs Haubojee HaleXHbIM, HAIpPUMep, IPY Pa3NOXEHUM Ta-
KUX CEePbE3HbX 3arpd3HUTENed, KaKUMM SBJISKTCH IOBEPX-
HOCTHO-aKTHBHBE BemecTBa. PaXHauuoHHas 06padoTka
CTOVHBIX BOJ He JUIIeHa HeXOCTAaTKOB. [aBHbEf 3aKikya-
eTcd B TOM, YTO ee ONACHO NPUMEHATDb NpU OSe3BPEeXuBa-
HUM MHOT OKOMIIOHEHTHOM CMCTEeMbl, TaK KaK He UCKINYEeHO
o6pa30BaHKe MOA NeHCTBMEM HM3JyJVeHUd HOBBX YCTOMYUBBLIX
COeNMHEHUH, KOTOpble IO TOKCHUYHOCTH MOI'yT OKa3aThCs
Jaxe ohacHee NePBOHAaVAJbHBIX 3arpasHuTenei. llpumeHe-
HYEe PAaOMAaLMOHHOrO OKMUCIeHMs TpeSyeT, TakuM 08pas3oM,
TU[@TENbHOr0 YCTAHOBJIEHUWS COCTaBa CTOWYHBIX BOX, IIOCTO-
GHHOI'O ero KOHTPOJNd ¥ HCYepHbBapue# WHPOPMADUM O
PaZIMOXUMUYECKOM TIOBEASHUU BCeX COeNWHEHW#, nojaBeprae-
MbIX O6JAYJeHUN.

BoccTaHOBNIEHHE NpUMEHIEeTcs MNPH OYUCTKEe CTOVHbIX
BOO OT COeAMHEHMHM DPTYTH, XPOMa U MbuubiKa. XpoMm(VI)
BOCCTAaHaBJIUBaWT HO Xpowma (III)

41'12(:!’04 + 6NaH503 + 3H2304 = 2Cl’2(504)3 + 3N32504 +
+10 HZO

¢ IOCHenywlUM OCaXIeHUeM TI'HAPoKcHAa xpowa (III) B
WeJIOYHO! cpexe:

Cr,(s0,) 5 + 6NaOH = 2Cr(OH)zl + 3Na,SO,.

HeffTpanu3auMs CTOUHBIX BON OCO6eHHO 3IPHeKTHBHA B
TOM CcJyJdae, eCIH Ha ONHOM IPERNPUSTHH MMENTCH KHCJbie
U IeNoyHble OTX0&bl. JX CMelleHMe NOPUBORUT K ofe3Bpe-
XUBaHUK Tex M Ipyrux. Ecnu B Ipouecce NpoOU3BOACTBA
06pPa3ywTCS KUCJBIE ra3bl M IEJOYHble CTOYHbIE BOXAbL, TO
6e3 OONMONHUTENBHBIX 3aTPaT Ha peareHTbl Jerko ocy-
WeCTBUTDh HeHTpaiM3alul® pPAaCTBOPOB C ONHOBPEMEeHHOW’
FNyS0KOM OUMCTKOM OTXOAAIUX I'a3O0B.

3NeXKTPOJH3 CTOYHBIX BOX C WCHOAb3OBaHUEM HepacT-
BODUMbIX AHONHBIX MAaTEPMaJIOB MO3BONEET OCYUECTBHTDb Ka-
TOOHOE BOCCTaHOBJIEHME MOHOB CBUHIJ2, OJIOBA, PTYTH, Me-
IM, MblUbSIKAa M XPOMa, KOTOPbie MOI'YT 6bTh HnepepaloTaHbl
B NOJIe3Hbl NPOAYKT C OXHOBPEMEHHbIM IOCTHKEHHUEM BH(CO-
KO} CTeNeHU OUMCTKM BOAB. Tak, Hamnpuxep, NIPU BOCCTa-
HOBNEHUM COeANMHEHU} XPoMa erg KOHIeHTPaLus B BozAe
CHusaetrca c 1000 go I wmr/s;. '
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g paspylieHHs OPraHUYECKMX BeIeCTB MCHONAB3YNT
KaKk KaTORHOe BOCCTaHOBJIeHHEe, TaK M aHOAHOE OKUCIIeHHue.
HekoTopbie COeAWHEHUs, HaNPUMep HUTPOSEeH30RX M TPH-
HUTPOTONYyON, ofe3BpexuBalwT B HBE CTalUU:@ Ha KaToxne
HUTPOCOENUHEeHUS BOCCTaHaBJIHBAamWT IO aMHHOB C Iocrne-
OyLMUM WX aHOLHbIM OKHUCJIEHHEeM -0 HeTOKCHVUHBIX COo-
enuHeHUH.

ODHMM ¥3 BaPHAHTOB 3JEKTPOXUMUUECKOM OUUCTKU SBJS-
eTCH 3 X e K T P O A U a N ¥ 3, IPA KOTOPOM B IJNEK-
TPORMAIU3aTOPE, CHAOKEHHOM AHUOHO- M KaTHOHOOGMEHHMI-
MU MeMO6paHaMH, MOX HNeHCTBUEM 3INEeKTPONBUXYWUX CHI
pa3nendoT aHWOKBl M KaTUOHb. METOR MMPOKO NpPUMEHTeTCHd
OpH ONPEeCHeHWH CTOVYHbX BoX. C ero mnomoupe CTOYHbE
BOABl OUMIAWT TaKXe OT COenMHeHW# §ropa, xiopa U pa-
ANOAKTUBEBX NPOAYKTOB. B mociexnHeM cJyvae aKTUBHOCTB
ymaeTcs CHu3uUTh Ha 99 %.

MHTepecHO HCMONb3OBaHKE 3IJNEKTPOXUMUUECKHX mpouec-
CoB B 6e3pear eHTHOM BapMaHTEe KOarynsuuu M $IoTaluu.
N eKTpoKXKoaryiasgInusg OCHOBaAHa Ha IIPU-
MEHEeHMM PaCTBOPHUMbIX (CTaNbHBIX M aWMUHUEBDBIX) AHOIOB.
[lp 3JMexTponu3e MeTaJs aHOA2 MEPEeXONUT B PacTBoOp,
B3aUMONEiCTBYeT C FUAPOKCHI-MUOHaMU, B pe3yjbTaTe vero
06pa3ywTCA MOJEKYJNH TUAPOKCHUAA MEeTalya, arperupynume
B XJONbA ¥ BhI3bBaplie MHTEHCHBHYI XO0aryjdnul 3arpsas-
HUTeNeX CTOYHOM Boxbl. 3 M e K TP O Y T OoTan=ui+
cB93aHa C of6pa3oBaHMeM B Npolecce 3JEKTPoiaU3a GONb-
WOro KOMHYEeCcTBa IY3bPbKOB rasa (aHON — KUCIOPON, Ka-
Too - BORNOPOR), KOTOpble, INOAHUMAfCb Ha IOBEPXHOCTSH,
$NOTHPYOT B3BEUeHHblE YACTHLUB, OGeclevHBas TeM CaMbIM
OYMCTKY OT TBEPAbX MNPONYKTOB.

INeXTPOXUMUNECKUME MeTOZaMH OObMHO He yZaeTcs
OUMCTUTb BOXy Ko HopM [IIH, ¥ uX nmpuxeHeHue Gonee om-
PaBOAHO B COYETAHUUM C APYrUMH cmocofaMm OvuMCcTKH. K
HeNOCTaTKaM CHenyeT TaKkXe OTHECTH BbLICOKUMe 3Hepre-
TUYECKUEe 3aTPaThl U BO3MOKHOE 3arpsi3HEHUEe BOAbl HOBbMU
BelecTBaMu, O6pa3yoMMUCS IPU IIEKTPOIM3e.

TepMuyeckas OYHCTKa CTOVYHBIX BON MUCNOJNb3yeTCH
INg YHUMTOXKEHUS oco80 BpPeAHBX 3arpi3HeHui#, obe3Bpe-
KUBAaHUA CHJIBHO MUHepalM3CBaHHbX CTOKOB. MeTon mosmo-
NgeT MONYYHTb YCJOBHO UUCTYW BOAY, T.e. BORY, NPUrOR-
Hy® IVI1 O6OPOTHOrO BOXONOTPeSJIeHus.

B paly TepMUYECKUX MEeTONOB Oco60e MecTO 3aHUMaeT
TEepMOOKMCJIeHUe, NoLpa3nensoleecs Ha MuAKofasHoe, ma-
pofa3HOe KaTaJUTUNECKOe OKUCIEeHUEe U MOIaMeHHBH, WIu
"oruesoi”, MeTorn. [locnennuit s§PexTuseH npu obe3Bpexu-
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BaHUM HeGOJBUMX KONKYECTB CTOMHbBIX BoOo, colaepxXammux
BBICOKOTOKCHYHDbIE Bel(eCTBa, OUYUCTKAa OT KOTOPbIX UHBIMU
MEeTORAaMH He JaeT xeJaeMoro pe3yabTraTa. OH TaKxe
YIIOdeH OpX HajaUVYHK TPOPWUMX OTXONOB, KOTOpble He
HaxXonaT IPUMEHEeHUd HW MOoryT 6BTb HCHONb3IOCBAHBI Kak

LA

TOIJIKBO NPU. “"OrHEBOX " OUHCTKE CTOYHbX BOX.

Bonpwoit HaGop METONOB OYMCTKH CTOYHBIX BOA MO3IBO-
nieT BbI6paTb HauGoONiee 3KOJOTMVECKH M IKOHOMHUECKU
uenecooSpas3Hblf NYTh A KAKAOTO KOHKPETHOTO CAyvafd,
me6oro TEXHONOTMMEeCKoro mpouecca. Cambie ofume pexo-
MEeHIalLM¥ MOXHO CBECTH K CeAylIeMy :

— CYCUEH3HPOBAaHHME M IMYNbrUPOBaHHBE INPHMECH
MOXHO yHaJSTb OTCTaUBaHueM, $uoranueit, QUIbTPOBaHUEM
X UeHTPuYyrupoBaHMEM NPM AOCTATONHO KPYNHBIX YaCTH-
0aX, TOra KaK MeJKONMCIEePCHble M KOJNJOUAHBIE DPHMECH
TPeGYRT KOaryadLUuM, @IOKYNSALAH, 3INEKTPOXUMHIECKOrO
OCaXLeHus ; )

— HEeOpPraHUVUeCKUe COeNMHEHUS XOPOWO BLUIENIWTCH U3
CTOVHbBX BON NMCTHMINAUMEH, MOHHbIM O6MEHOM, 06paTHbM
OCMOCOM, YAbTPafuIbTpauuei, peareHTHbBM OCaMAEHUEM,
INEKTPOXUMUIECKUME METOHaMH ;

~ OpraHMvYecKkue COeNMHEHNS MOXKHO CKOHIeHTPUPOBAaTh
W BBUIENUTD U3 CTOVHBIX BOX WOHHbIM OSMEHOM MIH pea-
FEeHTHBIMH METONaMH, HO OMMCTKa OT HMX XOpOoWo OoCy-
wecTpafeTcs M QaoTanmei, >KCTpakuueir, axncopbuuei,
TEPMOOKMCIECHNEM ¥ JPYLUMH OKHCJUTEJNbHBIME METONAMH
(6uonoruyeckoe OKUCIEHHE, O30HMPOBaHME, XJIOPMPOBaHUE,
3JIEKTPOXUMHUECKOEe OKUCJIeHUE) ;

— ra3 § napbl clenyeT BbUIENSTb U3 CTOYHBIX BOZ OT-
NyBKO#X, HArPEBOM MIM DeareHTHBIME CIOCOGaMM;

~ 0co60 TOKCHYHBE BemecTBa Jyyle Bcero ofe3spe-
®UBATH TEPMOOKUCJIEHUEN.

B nacTosmee Bpems Ha NpeAnpUATHUAX CTPaHB BO BCe
Gonee WMPOKMX MacwWraBax BHEAPAWTCA CXEMBbl JIOKaJbHOIM
OUMCTKK B3aMeH DaHee NPUMEHABUMXCH CJOMHBIX M MHOrO-
CTAaZUAHBIX OMUCTHBX YCTAaHOBOK CYMMaPHOr'O IOTOKa CTOY-
HbiX BOA. 3TO yNpomjaeT TEeXHOJOrUX BONOOYMCTKM, NO3BO-
I9eT YTUIMIUPOBAaTb IeHEble KOMIOHEHTH, CHUKaeT yXeib-
Hble HODMBl BOJONOTPeSJNeHus, 2 B PaAe CHAydYaeB Mon-
HOCTBW MCKNNYaeT COPOC CTOVYHbX BOX B BOLOEMbL.

PazBuTne TeXHONOruUM BONOOMMCTKM 3HAUMTENbHO yIY-
WaeT COCTOAHUE BORHOro GacceifHa CTPaHbi, NOJOKUTENDBHO
OTPaXaeTCd HAa KavyeCTBe BcCeX O6BEKTOB U 3JIeMEeHTOB
Okpyxawmeit cpenbl. Pa3paSoTKa, BHeApeHMe U COBeplIeH-
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CTBOBaHME 3aMKHYTHX LUKJIOB BOAONOTPESJIEHUT SABAAETCH
BamMHbM 3TallOM CO3IaHUS Oe30TXONHOI'O (MaJIOOTXORHOrG) '
NMPOM3BONCTBA. 34 CYET CHUCTeM OGOPOTHOr'G BONOCHaGKeHus
NpOMBUWIEHHOCTbl B 1988 r. cakoHoMnedHo 72 % cmexei
poabl. Heo6xomuMo, 9TOGbHl B pa3palaThBaeMbiXx TeXHONOrU-
X GBUIM COKpalleHb NOTPeGHOCTH B YHUCTORX Boxe, a B
NepCHeKTHBe — UCKINYEHO MCNOJb30BAHUE MUTbEBOA BOADI
INd OPOMBUIEHHbX uenei. W 3To BmonHe peasibHo. )

PaccMoTpeHne MeTONOB OVHCTKM XHOKHX ¥ Ta30-
o6pa3HEIX BHLGPOCOB MMOKa3biBAET, YTO B ONTHMAJIBHOM
BapKAHTE 34TPA3HUTENU NPeBpaljalT B [OJNE3IHbK NPOOYKT,
B APYrux CcJyyasX HUX OGEe3BPeXyBawT U BO3IBPamawT B
npuponHyw cpesy. Hepenlko 3arps3HUTENH TOJBKO KOHUEHT-
PHPYIOT, B pe3yjibTaTe 4ero CHUXaWTCH O6BEMbl BPENHbIX
BLIGPOCOB, HO He HCKINVaNTCA NOJHOCTbl. Takue MeTombl
onpaBnaHbp 3KOHOMHUECKHM M TEXHOJOTMUYECKM, HO OHHU
MOPYT OPHBECTM K of6pa3oBaHMl OONbUMX KOJUYECTB BTO-
PUYHBIX OTXOXNOB (OTXONOB OVMCTKN), Yalle BCEro npez-
CTABJICHHBIX TBEpAbM [POAYKTOM.

Henb3s Takke 3a6bBaTb M O MHOIOTOHHaXKHBIX NEPBUY-
HMIX TBEepObiX OTXoZaX. TexXHOr eHHb{ Opecc Ha JauTocepy
He yMeHblIaeTCd ZaKe OPU CaMO} Xopolied OPraHusaluu
ra3o- ¥ BOXOOWHCTKM. ‘

Bonpoc: Kynoa ReBaTh OTXONBl — OCTaeTcs nepbBocTe-
IeHHbM.

OTxoapi: noxsaJIbHOE@ CJAOCBO H Xejo

B npuposde HeT Huyero 6eclOie3HOro. |
M. MoHTeHnp. Onbrbt

06 oTxomaxX Mbl yXe POBOPUAM HEONHOKPaTHO. JHTOHauus
o6pHO GbUla HEraTHBHAaZ. 3TO M NOHATHO: Bce Oenbl mpu- |
poabl OT oTXonoB. TexHOUeHHas Harpyska aw6oro npef-
OPUSTHS ONpefensieTcCd KOMUVECTBOM OTXOHOB U CTENEeHbN .
UX TOKCUYHOCTH. CHUXKEHHMe KayeCcTBa OKpyKale#d Cpexsl §
06yCINOBNEHO BO3JEHCTBUHEM OTXONOB Ha ee O0%BEeKTbl H
37eMeHTH. Bopbfa C HUMM — OCHOBHaf$ COCTaBJSNIAd 3KO- .
JAoru3aliy COBPEMEeHHOr o NMpou3BOACTBa. Ho Kakas SapbBa? j
Mossonux ceSe, MOKeT ObTh, BecbMa NPUSIU3UTENbHYW §
aHanoruw. IIPECTYNHUKA MOXHO YHUUTOXUTD, MOKHO W3 OJU- {

Ry
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poBaTb OT o6WecTBa, a MOKHO M NEpPeBOCIHMTATb W CHe-
naTh NONE3HBIM WieHoM ofmecTBa. [locnexsee — caxoe
TpyLEHOe, HO ¥ Haubonee 3PPeKTHBHOE CPEACTBO O3AOPOB-
jgeHns ofmecTBa. A HoueMy "BecbMa NPUOSHUIUTENbHyW "?
JIKeHHO OTXOAbl YrpoXawT npupoZe. WX MOKHO YHMMTOMUTD
(npeBpaljeHNe OKCHAOB 230Ta B 3JIEMEHTHBII 230T), MOKHO
H30AKPOBATL M, 3aTpayuMBad HHOrZa HeMaJlible CPeACTBa,
XpaHUTb 6e30NacHO A% NPUPOAB (3aXOPOHEHUE pPaduo-
aXKTHBHBIX OTXOLOB), a MOXHO 06e3BpeAuUTb, MNepepadoTas
B HeoOXOAMMbIi NWAAM [OPOAYKT (MONyUYeHHe Cepbl ¥ CepHoH
KUCJIOTH M3 Pa3006pa3HbX BHGPOCCB NPEelNpHd THE LBETHOH
MmeTannypruu). fcHo, 4YTO NOCJHeRHUHA NyTh GOPBOBL C OT-
xolaMu HauGojiee Henecoofpa3edH. 3TO OTBevyaeT 3KOJNOTU-
YeCcKHM, 3IKOHOMHUECKMM M CHIDbeBbiM WHTEpecaM OGWecTBa,
TaK KaK OTXONbl NPOM3BOACTBA  He YTO HHOE, KAaK HEuc-
NOJb30BaHHOE MJIU HEJOMCIOJb3OBAHHOE MO TEM WJIM HHbIM
NpUuMHAM CHPbe, HEpemko ofNafawijee TOKCHUHBINM CBO¥-
CTBaMu.

O ToM, YTO BpeAHble OTXOOb MOKHO NPEeBPAaTHTbL B MO-
Je3HOe Cblpbe MK B- L{ETeBO} NPOAYKT, YINOMMHANOCh YyKe
He pa3. [lopa HorosopuTs 06 3TOM CHENMAJIBHO.

Heucnonbsyennie GorarcrTea HEXRP
Bce Heo6xomumoe moAdM vejnoBek Geper y NPuHPOnBl, mepe-

pafaTbBa® U OpeoSpa3oBbBad eCTECTBEHHbIY MATEpHanl B
HeoO6XOAUMblE TIPEAMETHI.

Ecau MCRAVMUTH H3 DPacCCMOTPEHMs IPeRNpuUsTHs Muie-

BO} NPOMbIWIEHHOCTH, OCHOBHOE Chipbe AN KOTOPBIX IpO-
U3BONUTCA Ha [IOBEPXHOCTHOM CJIo€ 3eMii, Mbl BIpaBe PO-
BOPUTB, VTO NPaKTUNECKH Jw6oe NPOU3BOACTBO MCHONBIYET
MaTepHual, M3IBJIEKaeMbli U3 ee HeHOp.

CocTosiHue MHHEPaJIbHO- ChipbeBOX 6a3bl UMeeT pelakles
3HdueHMe IJNA Pa3BUTHUA IpoMbpmuieHHocTud. [lonmesHbmM uc-
KONla eMbIM, SBJAANUUMCAE HeBO300HOBIIEMbIMM MNPUPORHBIMU
pecypcaMu, NPHHAAJEXUT Oco6oe MEecTo B COBPEMEeHHOM
NPOM3BOACTEE. JKOHOMMUECKH! M TEXHUUECKUH NOTeHLHaN
Me60# CTpaHbl B 3IHAUMTENbHOM Mepe 3aBUCUT OT KOJH-
YecTBa M KayecTBAa IMOJNE3HbIX UCKONaEeMbiXx, OT pPa3BUTUA
MUHepaJibHO- ChipbeBoi Ga3bl.

MecTOpPOXREHUS IOJIE3HBIX UCKOMAeMbX  HEe OpAMHapHOe
iBneHue. HeoSxomumo 6bUI0 COYETaHME BO BPEMeHM M Ipo-
CTPaHCTBE 3IHAUMTENDbHROrO KOJIMMEeCTBa GJar ONpus THbIX
UPUpONHBX $aKTOPOB, OSECHEeUHBUMX KOHLUEHTPUPOBaHUE B
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Pig c.
TOPBX IIOJNE3HbX MCKOIAEeMbX

ol Sn IPOMDUITEHHO Pa3BUTBX Kamh-
TanucTuveckux (J) n paann-
Bawumxcs (2) cTpaHax

11001

fury
o
(=)

cilenyeT HMeTb B BHUAY,

IOOAUNHAETCHd OIpeneyIeH-

Fg HbIM 3aKOHOMEPHOCTSHM,
HO OTJNMYaeTCs HepaBHO-
MEPHOCTbW.

CIIA, Kamdna, ABCTpanMﬂ u AP umMewT 3HauUMTEJNbHOE
GONBIMHCTBO PECYPCOB MUHEPAJbHOrO CBHIPbS BCEX OCHOB-
HBIX BUOOB, B Toinbko CoBeTckui Cow3 o6eclevyeH BCeMH
BAXHEHIUMYE PEeCcypCaMi B HeOOXONUMBIX 06%BeMax.
CTPaH NOMUHUDPYWT HE TOJbKO IO 3alacaM, HO U IO IPOU3-
BOACTBY MHUHEPAJbHOI'O ChIPbH.

CmenuanucThl IOJNAraklT, YTO CYIECTBYlI[das OOCTaHOBKA |
B OnuXajillee BpeMs HEe M3IMEHUTCHS M NATb YKa3aHHBIX

CTPaH COXPaHAT NOEPBEHCTBO B Pa3BUTUM MHUHEPaJbHO-
CbhipPbeBO# Ga3bl MHPa OPM KOJOCCaJbHOM POCTe NOTpebie-
HUS TOJEe3HbX HCKONAEMbIX, KOTOPBII B Pa3BUTHIX KalUTa-
JUCTUUECKUX CTPaHaX B 3HAUUTENDBHON CTENEeHUM KOMIeH-

CHPYeTCs CbIpbeM, HOGbBAEMbM B Pa3BUBANMUXCS CTPaHAX |

(puc. . 14).

[lepciekTuBBl U TEHOEHUUM PA3IBUTHS MUIHEPAaJbHO-
CblpbeBO# Ga3bl — Tema 0cobas, MHTEpecHas U MHOr006-
pasHas. [lo MHOruM IOPHUMHAM Mbl He HaMepeHb! CIIelualbHO
Ha Hei OCTaHaBJUBATHCS. Il03BOJNMM cefe JMIIE HECKOJNDbKO
3aMeYaHU#, BaXHBIX C TOYKH 3PEHHUT O6CYKHaEeMbX Hpo6-
JIeM.

['opHOEe npou3BOACTBO HauGoJiee MHOI 0OTXOJHO,

14. TloTpeSneHne HeKo

OOHOM MecTe TOro uIn

HHOT O BemecTBa. SfcHO

YTO NOAOOHBIE CKOIJEHUS
® HYKHOI O UeNOBeKy Ipo
£200 OyKTa SBIANTCS CKOpee
S HCKIIOYEHNEM, 9YEeM NpaBu-
8 JIOM, ¥ YTO KOJHYECTBO
BB MecTopoXneHu# He Gec-
= npenenbHo. HKpome Toro,

UTO UX pPacCOpPOCTPaHEHHE
IO 3EeMHOMY WIAPY XOTHd U

3Tu naThL

Ipu-
UeM NP TPAaAULUOHHOM OTHOWEHMH K MUHEDAJbHOMY CBIPbI
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KONMIEeCTBO OTXONOB Heu3GexHO IOJIKHO BO3pacTaThb. ITy
MHOT OOTXOINHOCTb, Ka3aloch Obl, DUKTYWT CaMa NOPUPOZa
pO3poOCINie MOTPEeGHOCTH OOGHECTBa.

OTxombl BO3HMKAaWT Ha BCEX CTAaOUSX K3IBJIEYEHUS IO-
7e3HOT0 WHCKONMAaEeMOro u3 MUHEpPaJIbHOrO Cbpbsi. Hau-
fonpllie UX KONUYECTBAa B BUIOE MOyCTOM HOPOABI 06pa3y-
pTCA NpM Ho6bMe u oforameHuu pynb. CoxepxaHue B HeH
NONe3HOr 0 KOMIOHEHTa Kone6neTcs (B 3aBUCUMOCTH OT
XapPaKTepa MeCTOPOKAEHHS U THUIAa M3BJIEKAEMOrO U3 Hexnp
MaTepHasla) OT HoJe}l NPOLeHTa OO HEeCSTKOB POLEHTOB.
OyeBMIHO, 4YTO YacCTb pPyObl TakKe Heu3GEeXHO IpeBpa-
MaeTCH B OTXONbl IPM NOJYUYEHUNM LEJEeBOro NPOAYKTa.

TeHOeHUUH DPa3BUTHHI MUHEpaJbHO- ChPbEBOX Ga3bl TAKO-
Bbl, UTO B HAlli JOHU BCe Goibllee 3HaueHHe OPUOGpPETanT
KPYNHble MECTOPOXIEeHHs C HU3KOW KOHUEeHTpaluei Ioyes-
HOr o KOMIOHeHTa. CoBCeM HeZaBHO MECTOPOXIEeHHEe, B pyIne
KOTOPOr0 CONepXaHue Mexu cocTasiusiao | %, He uHTepe-
COBaJI0O NMPAaKTHKOB U TONbKO coxepxaHue 4 % nemano ero
NPOMBIIIEHHO INOJe3HbM. Temnepb HOGbBAWT,K U3 HEOp X Ie-
pepalaThiBaWT Cbpbe, B KoTopoM 0,6-0,8 % memu. TonbKo
0 3TOMy I@apaMeTpy KOJMYECTBO OTXOAOB HOJXHO yBe-
JTUYUTHCE B MEOHO-pPYyIHOM NpoMblwieHHocTH B 5-10 pas.
Menbp He $BASeTCHd UCKIWYEHMEM. AHAaJOrUYHbE W3IMEHEHUd
TpPeGOBaHU# K CONEPXaHUl [OJE3HOrO KOMIOHEHTa B CTO-
POHY €ro 3HAYUTENbHOr0 YMEHbIIEHHUS XaPaKTEepHbl U g
IPYyTUX METalJoB.

Peskoe yBenuueHHE KONUYECTBAa OTXOLNOB CBS3aHO He
TOJNBKO C YXYZOUWEHHEeM KauecTBa MCIONb3YEeMOro ChbPbs, HO
I C U3MEeHeHUEeM TeXHOJOIMM ero M3BJeUeHUs U3 Hexp. Bce
Gonblle MCIONbB3YeTCS OTKPBIThUA cmocof nobbu. OH oco-
GeHHO 3KOHOMUUYECKU Lelecoo6pa3eH NpH ZHo6be 6emHbIX
Hersny6oKo 3aserakiux pyA. OOHAKO IPU 3TOM 3KOHOMUKA
(1pM coxpaHAWIE!Cs TEXHONOrUM NOO6bMNUM U HepepalOoTKH)
BCTymaeT B NPOTUBOpPevYHe C 3Konorueir. Pa3zpaboTka Mec-
TOPOKAEHUS OTKPHITHIM CIIOCO60M CONPOBOXKAAETCH H3BATHEM
SonpuMx NJIONALEHd Hepeako BecbMa UEHHDBIX IIOKOPOAHDIX
3eMenb. YBeNUUUBAETCS KOJNUYECTBO NYyCTOX MOPOAbBI, pac-
TeT 06BeM OTXOHOB.

HemanoBaxHbM $aKTOpPOM, HEHCTBYWIUM BCe B TOM Xe
HanpaBieHuU (yBeNUUEeHNEe KOJUUEeCTBA OTXOLOB [ OPHOTO
NPOU3BOACTBA), SBISETCS U POCT NOTPeSieHus MUHepalb-
Horo coipbsg. OH CyI[ECTBEHHO O6I'OHfeT POCT HapOXOHACE-
Tenus. Hawzabie 7-8 neT ynBauBaWTCH KOJMMYECTBA MOJIE3HBIX
YICKOIa eMbIX, UCIIONb3YEMbX YEeJOBEKOM.




184

[lpyu cPopMupoBaBLMXCS O6BEMaX HOGBMH INONE3HbIX HUC-

KOIlaeMbIX, TEeMIIaX PpPa3BUTHUA MMHepaJIbHO-Cb[prBOﬁ 6a3bl

AKTYaJIbHbIM CTAHOBUTCS BONPOC OGECHeYeHHOCTH YesoBe-
yecTBa MUHEpPallbHbIM ChpbeM Ha MEpPCHeKTUBY. ['eOoXUMUKH
yTBEpXAakwT, YTO U B Halle BpeMs uIeT QOPMUPOBaHUe
HOBBIX MECTOPOXIEHHWM, OHHAKO BPAA JNU 3TO UMeeT XIJIs
HaCc Jaxe OTZHaJieHHOE INPaKTUUECKOE 3HaYeHHue, eciu
y4yecTb, YTO 3TOT IPOLECC HUCUUCHAIETCH MUJJIMOHAMM U Xa-
Ke MUWIIHapAaMu JeT. Mbl paclolaraeM TOJBKO TeM, YTO
yKe CO3HaHO NpPUPOAO#. 3amachl MUHEPAJbHOrO ChIPbd
orpaHuvyeHbl. HoBble MecTOPOXAEHUS U OCOGEHHO HOBbBIE
TEeXHOJNOruM Oo6emawT HUX yBeJuuyeHHe, HO OHU He 6ecKo-
HEeUHbl, I 4YeJOBEeYeCTBO OYEHb OBICTPHIMU TeMIaMu Mpuiu-
KaeTcs K MUCTOI[eHWUH 3EeMHbIX Heznp.

Jlo6bBag Bce Goyblie W OOJblie MUHEPaJIbHOrO ChIPbd,
Mbl BCe B GoJiblieit CTemeHH paBoTaeM Ha NPOU3BOACTBO
OTXOHOB, IOCKOJbKY He Goiee [-2 % NpHPODHOrO NPOXYKTa
[IepexXxoNuT B KOHEVHOe H3XeNue, a BCe OCTaJibHOe IIpe-
BpalfaeTCs B OTXO&bl. Hampumep, Ha NPeANPUSTHLX YEPHOH
MeTaJUIypriyd EXeroHO CcKamiuBaeTcs 600 MiIH ¥3 BCKpbul-
HB(X TIIOPOX, @ IOpuU xpoSbMe yrjas 3Ta Lufpa OOCTUrAET
I wmapn. O6mee KONMUECTBO OTXONOB IO CTPaHe OLEHHU-
BaeTcd B 5 MJipA T/ron, NpUuYeM NPUMEpPHO ABE TPEeTH IpPU-
XOOUTCS Ha TBEepAble OTXOAbl I'OPHbIX NPEANpuUiTHX. [Jaxe
eCIi NPOCTO eXeroAHO 5 MJIPA T OTXONOB CKJIAaIZUPOBaTh,
TO 3aTpaThl, CBS3aHHblE C PA3MEIEHUEM TaKO} O DOMHOM
Macchbl BellecTBa, a TeM Gojiee U3BsITHEe OCOJbUMX IJIOL@IEH
3eMJIM HUKAK Henb3sd omnpaBaaTb. Tem Gojiee UTO XpPaHEHHe
TBEPObIX OTXONOB He BCerxa ONPaBJaHO UM 3KOJOIHYECKH,
TaK KaK Hewmajas YaCTb WX O6JafaeT ONpPeHeleHHbIMH TOK-
CHYECKUMU CBOMCTBaMHU. BaxHoe 3HaueHUEe UMEeT U 3KO-
HOMMKO- CblpbeBas IeHHOCTb OTXOHOB.

Musivapast TOHH OTXOHOB, EXEeroZHO 06Pa3ywIuxcsd Ha
nnaHeTe, CONEPXaT B CBOEM COCTaBe MHOIO IPOAYKTOB,
HYXHBIX JMASM, HO UMM He HUCIOJb3yeMbiX, TOUHee, UC-
[OJIb3yEMbIX IIOKa B OIDAHUYEHHOM O6BeMe.

Hawa TenmosHepreTuka exeromgHo pmaeT Gosee 100 MiH
T 30JOUJIAKOBBIX OTXONOB, M3 KOTOPbIX JNUWb oKono [0 % =

HaXOAAT NajbHeWluwee npuMeHeHue. [Lramupyercs K 2000 r.

nepepa6oraTh oxono 50 MiH T oTrxomoB T3C, HO u 3TO
Tonbko 50 % COBPEMEHHOrO TFOJOBOrO BBHIXOAA 30JIOUUTAKO-
BbIX OTXOHOB. OXUZaeTcs MOIHOe pPa3BUTHUE HUMEHHO yrojdb-
HOM 3HEepreTHUKY, NPOM3BOAAlU(ed Hauboibliee KOJUUECTBO
TBEPHAbIX OTXOHOB. HKTO 3HaeT, He OKaXeMcsd JU Mbl, Bbl-
[ONHUB HaMeUeHHOe, ONSTh TeM He MeHee I'Ae-TO BOJIU3IU
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Bce Tex xe 10 %? J 3To npu ycCJOBUM He CaMOro ONTH-
MaJbHOI'O MCHOOJB3OBAHMUA 30Jbl UM UIAaKOB (DOPOXHOE
CTPOUTENBCTBO, CEIbCKOE XO34UCTBO U INPOU3IBOACTBO
CTPOMTENbHbIX MAaTEepHaJIOB), TaK Kak B HUX "ynpsaTaHa'
IO MEeHblIe}d Mepe YeTBepTas YacCThb CYWECTBYWIUX B IpPHU-
poOIe MEeTaJIOB, GONbWMHCTBO U3 KOTOPbIX HEOGXONMMO
COBPEMEHHOMY O6ILEeCTBY.

[lono6HbX NMPUMEPOB He IepevyecTb. Mbl UCIONB3yeM OT-
XOObl JNUIIb B MUHUMAJBHBIX KOJMUECTBax, INPHUYEM Yalle
BCero, mnepepadaThiBas UX, COXPAaHAEM CTapble IPUBBIUKH,
O 10 NPOTOPEHHO#, HO HEe CaMo# Jyuwei popore. Joi-
rge roabl X NONUMETAJIMIECKOMY CBIPbH COXPAaHAJIOCbH OT-
HOlIEHIe KaK K NPOAYKTY OXHOrO IIOJE3HOr0 MCKOIAEeMoro.
Temepb 3TOT B3rJfX NepeHeceH Ha OTXOXAbl, KOTOpPbe,
6yOyuM MHOT OKOMIIOHEHTHDBIMH, IIOKa B JyvlleM cJlyJae HC-
IOJb3YyWTCS Kak ONHOKOMIOHEHTHOE BTOPMUHOE ChIpbe.
TBepnble OTXOHNbL MOI'YT ¥ NOJKHBI CTaTh MCTOYHHKOM Halle-
ro 60raTcTBa.

B paBHOM CTeNeHU BCe CKa3aHHOE OTHOCUTCS K XUAKUM
U ra3oo6pa3HbM OTXOHaM, -06BEMbl KOTOPbX MEHbIIe.

PaccMaTpuBasi NpoGieMbl CO3OaHUS Ge30TXONHOrO IIPO-
H3BOACTBA, Mbl NOAYEPKUBANUM HEOOGXOAUMOCTb MUHUMMU3AIUU
OTXOZOB, HO B TO Xe& BPEeMS UM CTaBWIM 3aJady UX IOepe-
Pa6OTKH, IOTOMYy UTO OTXONOB, KakK BUOWTE, He uU36exaTb.
O6pa30oBaHHE OTXONOB He eCTb CJIEeANCTBUE TOJbKO IJIOXOH
TEeXHOJIOTHH, KaK 3TO MHOrZa CKJOHHBl yTBEPXZaThb HE B
Mepy Tropsyie WX NOPOTUBHHKU. OHM — o6g3aTenbHas COC-
TaBJskIasg JNW60ro NPOU3BOACTBA, NOPHUYEM OGBEM OTXOZIOB
6yneT pacTH, CKOJIb HH CTAHOBUCH COBEPIIEHHOM TEXHO-
norus. Ecnu cneyuanbHo O6PaTUTHCS K TBEPAbIM OTXOHAaM,
TO CKa3aHHOe B IIepBykl oOuepenb CIPaBEeIIUBO IJd I OPHBIX
4 TOPHOOGOraTHTENbHbIX NPEANPUATHN, TEIIOIHEPr eTHKH,
HEYKJIOHHO IOBbIlAWIfE} YNENbHbX BEC TBEpAOro I'OplYero,
METaJUIyprui U c@epbl KOMMYHaJIbHO-ObTOBbIX YCJIYT.

TonbKO CO3MaHNUE MOWHOX IPOMBIIIEHHOX 6a3bl IO Me-
pepaloTKe OTXOHOB O6EeCHevyuT COXPaHEHUEe KauecTBa OKpPY-
Xaple# cpenbl U MO3BONUT CYWECTBEHHO YKPENUTb U pa3-
BUTb MUHEPAJbHO- CHPbEBOX NOTEHIMWAJ CTPaHbL.

Ynpek B HENOCTAaTOYHOM MCIOJNb30BAaHUM OTXONOB BIIOJHE
CIpaBemJiB, HO HeNb3s 3a6bBaTb, UYTO MIPOMBIWIEHHOCTD
UX Iepepa6OTKM M yTuausauuu (OHa yXe CyLeCTBYeT BO
MHOTHUX CTPaHaX MHpa, B TOM UHCJIEe B HalleX CTpaHe)
lejaeT Jub NepBble maru. OHa — OUTS COBPEMEHHOr'0 Ha-
YYHO- TEXHMUECKOr o IIporpecca, CONPOBOXAAWILEr OCS pPes3-
KUM yBeJuMYEeHUeM KakK TEeXHOr eHHOI'O HaBJIEHUS Ha IPUPOAY,
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TaK ¥ NOTpeSieHus MUHepPaJbHO- ChPbEBbIX pecypcos. Ee
npo6yieMbl — TECHOe MepelIeTeHHe 3KOJOTMYECKUX, Chpbe- g 9AN moRRQNOBHBARNIER
BBIX M JKOHOMHYECKUX mpobinex. Ee ycmexu ompenensioTcs A e

B 3HAYUTEJbHOM CTENeHH HayUHbIMM U UHMKEHEepPHO-TexX-
HUMECKUMH NOCTUKCHUIMU B 06NaCTH XUMUUECKOH TEXHO- Ej;;":ﬂn 3 Beronst pasmaw-| _y | o ) WsBecTxo-
JIOrUU, CNOCOGHOM ONpeXeNUTb He TOJbKO METOHbl Iepe- St HBIX Mapox Bas Myxa
pa6OTKM OTXOONOB, HO U HauGoJNee ONTUMAJIbHbE BapPUaHThI
UX HCIONb30BAHUS. P
TPOUTENBHBIA | & g } ITopuctere 3a-
TeCOK i L it oG no:ll)menuaa
CTpPOHTEeNbHblEe MaTEepHas bl M3 OTXOIOB
Cne cCKopee BCero MoryrT HAaUTH NPUMEHEHHe TBepnb[eg CunukarHbie Kepamuueckue Kepamuueckas
orxonpt? YTo6bl OTBETUTH Ha 3TOT BONPOC, 3aAMETUM, YTO Gripelezial | CTEHOBBIC Ma- |« Kuprmy >| TUIATKa, TPYOBI
MaTepuabl TepHajibl M T.II.
3HAUUTENbHYI KX YAaCTh COCTABJISWT TaK Ha3bBaeMmbie He-
pyIHBlE MaTepuaibl, Hambojee WMPOKO MCIOJNDb3yeMbe B
CTPOMTENbCTBE, KOTOpPOEe SBISETCH CaMOH MaTEepUaOeMKOA
OTpacibl IPOMbIIEHHOCTH, noTpebnsaei MUJIIHOHBI U
1 4
IaXe MIIINapAbl TOHH IPHPONHOI'O HEPYAHOTr O CbPbi. § 1
o )
OTXonb I OPHOXOGBBaKIIEH NPOMBIIEHHOCTH — MHO- | Sl e annpom{oewpw
FOTOHHAKHOE U JelleBOe Chlpbe I CTPOMUTEJIbHOM MHAYCT- o Q
% 2 % OTXOObI
puu. OHU B 3HauMTeNbHO# Macce (mo 70 % exeronHo of6pa- =
3yWIMXCH BCKPBUIHBIX ¥ WAXTHBIX [Opox unu Gosee 2 MIPA SHo0IL
T) TPWUI ONHBI AN NPOM3BONCTBa CTPOUTENDBHBIX MAaTEPHUaOoB o 3
CaMOr0 WMPOKOTO AWANla30Ha: OT Me6HE U TpaBus OO CIe- s 40| L
[UaJIbHBX I[EMEHTOB BBICOKOCOPTHBIX Mapok (puc. a0 §
[lpo6nemMa WHCIONbIOBAHUA OTXONOB r OpEOAOGbBAKIEH =
NPOMBUIIEHHOCTH He CTaBUT OCOGEHHO CIOKHBIX 32jay § B
nepen TexHonoruei. KoHewHo, Takue OTXOIbBI HECKOJDBKO e
0

OTJIUVYAWTCHA OT NIPUPOAHOr O Chbpba CTpOMTeJ’IbHOﬁ I/IHIIYCT-:
puu 1 npenaapn'renbnax ux rxepepadon&a B 32aBUCHUMOCTH OT
TapanioRe o S e B SR i e P et LS. CTpoOuUTEeNbHble MaTepHasbl, NOJyJyaeMble H3 OTXONOB I'Op-
060raTUTENBHOT 0 NPEeNNPUATHsS HEO6XOXHWMa, HO OHa HEe nonl e 1 12
CTOJb CYWEeCTBEHHA. prnHee peumRwTcs OPr'aHM3alMOHHDbIE |
I JKOHOMHYECKHEe BOIPOCHI. Ecau oTxoabl U MECTO HUX
no-rpednenug HAaXOOdTCH HA 3HAUUTEJNbHOM pacc’roamm npyp\, Puc. 16. T'omosbre 3aTPATbl HAa IIPOU3BOACTBO CTPOUTENDbBHDBX MaTe-

i npypa, o Tpancnop'rnponxa TAKOrO MHOT OTOHH2KHOT O u PHAJIOB H3Q IPUPOAHOT'O ChPbs U OTXOXAOB IJI HEKOTOPBIX 3IKOHOMU-
UeCKHUX PaAMOHOB CTPAHBL

OelleBOro Cbhpbd MOKET oxa:la'rbcsx HepeHTaGenbHOU. TeM £ L oRorRne aipurs 2 - Cowepe haman. 32 Ypan. 4 - YoCD
He MeHee IPM pPalUMOHAJbHOM OPraHM3aALUUM NEpPeBO3KH U
nepepaloTKU TBEPAbIX OTXOIOB rOPHONOGBBAKIEr 0 KOMII-
JeKca Ha CTPOUTENbHble MaTepualbl MOKHO HE TOJDBKO OTxXoxpl TEMmJNO3HEPreTHKM M METaJAYPrum -— Io-
YAYUIITh 3KOJOrMYEecKue NOKa3aTeju OPOM3BOACTBA, HO U 6 ouHbte NPOAYKTHl, 06pa3ylliecs INPM CXUMAaHUU TBEPHOTrO
NOJAYYUTb peasibHyl Bbrony (puc. 16)- i TONJIMBA, IIPUA BBIIJIABKE UEPHbIX U IBETHBIX METaJIJIOB.

XUMUUEeCKHU#A cOoCTaB 3 O JI O I J1 2@ K O B Bl X O T-
¥ onp oB T3C, paGoTawmux Ha TBEPAOM [OPHYEM, 3aBU-
CUT OT NPUPOABI UCIIOIb3yEMOr'o I'OplHYero.
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HeT #ABYyX OAMHAKOBBIX YT ONbHBIX MECTOPOKAEHUH, a

3HAaYUT, U HEe MOXeT ObITb IOJHOCTbI COBIAaZalI[UX IO
XUMUYECKOMY COCTaBy TBEPAbIX OTXOHOB pa3iauuHbx T3C.
OOHAaKO OHH II0 XUMUUECKOMY COCTaBy ONU3KU U Ipen-
CTaBNANT CO6O0M CMECh OKCUAOB KDPEeMHHUS, aJllOMUHUA U
KaJbl[isi, B MeHblIed CTemeHu Xenesa, MarHHUS U CEepbl C
IPUMECbl HECrOpeBIEro yrjd U HeGOJbIIUX KOIUYECTB
COEOUHEHUM CaMblX Pa3JIHYHbX 3JIEMEHTOB.

MeTannyprmuuec:KEue I J a K "
eme 6ojee pPa3HOO6pPa3Hbl, HO, KaK ¥ 30JIOUUIAKOBbE OT-
XOObl, TPEACTaBJISWT CO60# B OCHOBHOM OKCUIbl KPEMHHUS
(28-32 Mac.%), xanbnus (27-40 Mac.%) U adWOMUHUL
(3,6-9,5 mac.%).

I Te u Ipyrue uJAaKK IO XUMUUECKOMY U $a30BOMYy
COCTaBy COOTBETCTBYWT NIPHPONHOMY ChIpbl, WHCIOIb3ye-
MOMY CTPOMUTEJbHOX IPOMBILIEHHOCTbI0.

HamoMHEM, 4YTO IO POy NOPUYUH OHA IHepepadaTbBaeT
elle HENOCTAaTOUYHble KonuuecTBa umakoB I3C. B MeTannyp-
ruu Gosee OGNaroNpuUITHAs KapPTHHa. MeTaliypruyeckue
WTaK¥ — OTJIMYHOE Chipbe IJI NPOU3BOACTBA L[EJIOM I'aMMbl
CTPOUTENbHBIX MATEPUAJIOB: I[EMeHTa u WeGHfd, LUIaKOBOK
meM3bl ¥ MUHEpPaJbHO¥ BaTbl, TIpPaBuUd U 3HAMEHUTOrO
CBOUMYU CBOMCTBAMM UUIAKOCUTAJNJa, U3 KOTOPOrO WU3TOTaB-
NUBAWT 0CO60 NIPOYHble U XUMHUECKMU CTOMKHEe TPyObl, na-
HeNMu ¥ OPyrue CTPOUTEeNbHble KOHCTPYKLUWUM, 3JIEKTPOHU30-
NSTOPbl U 3JIEKTPOBAKYYMHbBIE IPUG OPBL.

CTpouTenbHas HHAYCTPUS B Halll OHU MOXET "HOrJjo-
TUTb" Bce o6pa3ylliecs B MeTaJIyPrUUecKOM IIPOM3BOJ-
CTBe IJIaKM, HO CYWECTBYWT TPYHHO NPEOXOJUMbIE IPEendT-
CTBUS.

3TU WTakKy Nepel ynoTpeGJieHUWEeM B NPOU3BOACTBE Ie-
MEHTa HeOOXOAUMO IONBEPrHYTb aKTUBUPOBAHUW, IJIA Yero
clnenyeT WUX PAaCIUIaBUTb U ObICTPO OXJAOUTH, MOJyyad
rpaHynbl. Jicmonb3oBaHHe TaKO} TEXHOJNOTUH NN yXe Xpa-
HEWUXCS B OTBalJlaX IJAaKOB MAJONEPCIEKTUBHO MH3-3a BbI-
COKOM 3HEproeMKOCTH Mpouecca U 06Pa30BaHUsS HOBBIX
33arpsg3HUTEIIEN.

Heo6xoxuMa TecHass Koomepanusd HOMEHHOrO W
IIeMeHTHOI' O IPOLEeccoB. B 3TOM ciyyae MOXHO uU36exaTh
U3NUIHUEX IHEPreTUYeCKUX 3aTpPaT, HUCIONb3YS OrHEHHO-
KUAKUHE IJTaKM CPa3ly IOCNIe OTAeNeHMs JYyryHa. Jx ofpa-
6aTbBAaNT B CHeNUalbHbIX TPaHYJIANMOHHBIX yCTaHOBKAaX,
HaXOAAWUXCS PANOM C HOMHOM. OKOJO MEeTaJIypPruvyeckux
KOMOUHATOB COOPYXaWT LEeMEHTHble 3aBONbl, BbPAGaThBAN-

mue Ha 6a3se TPAaHYJIUPOBAHHBIX JOMEHHbIX WJIAKOB I[EMEHT
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BBICOKOCOPTHBIX Mapok. Ha ocHoBe TaKO}¥ KOoOmepalUuu B
§nuxaiiee BpeMs WUTaKM JYEPHOX M IBETHOH MeTaJIypruu
6ynyT TmepepaGaThiBaThHCS HOJHOCTbK. 3TO NMO3BOJUT YIyu-
IATh CTPOMTENbHO- TEXHUYECKME CBOKCTBa LEMEHTa, CHU-
3uTh no 40 % pacxon TONAMBAa B I[EMEHTHOX MPOMbII-
JAeHHoCcTH, u36exaTh CTPOUTENbCTBA 32aBOAOB IO IPOU3BOX-
CTBY IEMEeHTa u3 IPHPOAHOrO CBIPbS o61geit CTOUMOCTDI
Gonee 1 Mipa py6., NONYVYHUTH 3HAYUTEJbHbIA 3KOHOMU-
yeckuit u conuaibHbif 3IPPerT.

Lo cuxX IOP Mbl TOBOPWJIM O IUIAKaX, O6Pa3ywIMXCHd MPU
nepepa60TKe XeNe3HO# pyZnbi, ONHAKO HEMajble HUX KOJU-
YecTBa NONyYalTCS M TpPH BbIIJaBKe CTajku, $eppocmia-
BOB, B ZIPYruX NpOLeccax Nepejena YepHbX METaJJOB.
37ech TaKXe pe3epBbl 3TOr0 ChPpbf Kak CTPOMTEJNDbHOrO
MaTepuajia HaJleko He MCUYeplaHbL

OTXOnbl XUMHUYECKOH [POMBIIIEHHOCTH IO KOJuue-
CTBY 3HAUUTEJbHO yCTyNalT OTXOAaM TPOPHBIX U T OPHO-
o6oraTuTenbHbX npeampusTuit, TIC U MeTawIyPruuyeckKux
32BOLOB, ONHAKO ($ocPopHBIE, CEPHOKUCIOTHBIE U CONOBBIE
IPOU3BOACTBA B 3TOM OTHOWEHUU HauMeHee 6J1aTr O PUs THBL

®oc or unc — TBepAble OTXOHbI, o6pa3ylhmuecs
npu npousBoncTBe $oCcPOPHBIX yoo6peHu#, SBIINTCS HaU-
Gonee KPYNHOTOHHAXHBIMA B KUMMUECKOM POMBIIIEHHOCTH.
Bonbloe KONHUECTBO yke HAaKOINIEHHOrO U eXer omHo o6pa-
sypmerocs ¢ocPorunca 3acCTaBASEeT YUYEHBIX U TNPAKTUKOB
yHensiTh 3THM OTXOHaM CaMOe NPUCTaJbHOE BHUMAHUE, TEM
Sonee uTO MmpOCTOe ckiagupoBaHue [ T JocPorumca 06X0-
ouTrcd B 4 py6. HeTpyAHO moOCuYuUTaTb 3KOHOMUUECKHE
yObITKE, WMes B BUAY exeromHoe o6pa3oBaHME Ha INpen-
npusTUsX $OCPOPHOM NPOMBUUIEHHOCTU O 20 MIH T TBep-
IbIX OTXOLOB, KOTOpble yCyryGuslTcd Cepbe3HbMH 3KOJO-
TUYECKUMU TMOTEepIMu.

Hawu HanmexObl Ha u3GasieHue oT ocPorumca nOyTeM
H3MEHeHUs TEXHOJOru: nepepaboTKu $OoCPOPHBIX PYH TaKUM
o6pa3oM, uTOG6bl OHa He Obula CBsS3aHa C 06pa30BaHUEM
§oNbIME KONHUECTB TBEPHbIX OTXOHOB, BIOJNHE O6O0CHO-
BaHHBI.JTO, ONHAKO, He CHHUMAaeT C MOBECTKM IHS BONPOCA
nepepa6oTKu POCPOruIca: HYyKHO Xe UTO-TO HeJaTb C MUJI-
JIMOHAMU TOHH yXe o6pa3oBaBLMXCS OTXonos. Kpome Toro,
HOBble TEXHOJOrUU NPOM3BONCTBA QOCPHOPHBIX yIno6peHun Mo
PNy TPUYMH He NOSBETCS 3aBTPa M Mbl elfe He IOX U He
IBa Heu3BexHo 6yHeM yBeJuuiBaTb O6BeMbl TBEepObX OTXO-
OB, a 3HAUKT, U TEXHOUeHHOe MAaBJIeHUEe Ha OKPyXawuywo

cpeny.
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docPorunc mnpepcTaBiageT Cco60M CyAbPaT KaNbLUK
(runc), 3arpi3HeHHbM HeGOJbWMMKH KOJHMECTBAMH UCXOA-
HOrO BemecTBa U NPOAYKTAMU peakiuu. Ero xXumuvyeckui
COCT2B 3aBUCUT OT COCTaBa MKCHONbIYEMOrO CHIPbL H
NPUHATOM TEXHONOruM nepepaboTku. Hanpumep, $ocPorumc
Bockpecenckoro [0 "MunymoSpeuus " comepkuT (B Mac.%):

Ca0 - 31,8 $i0; - 0,79 K0 + Nag0 - 0,12
SO03 - 44,6 Alg0q - 0,42 Hepa cTB opuMbit-1, 20
H0 - 19,6 Feps03 - 0,33 OCTaTOX ‘
P05 - 0,87 F- 0,24

Ilo cocTaBy OH COOTBETCTBYEeT CBPbX JANd NPOU3-
BONCTBa CTPOUTENBHBX MAaTEpPHalyOB M NPUMEHAETCH B Tex-
HOJIOTHMM BAXYUMX Ha OCHOBE OKCHIA ¥ CynbfaTa KaJbLug,
HO OTJAUVAeTCs OT NPHPORHOrO NPOAYKTa HAaIUUMEM pgla
npuMece#, a TakKe 3HAMMTESBHOIO KOJNMMEcTBa BOXBL [Ipu
HCHONb3OBaHUK PocPormurica BMECTO NPUPORHOr0 HEPYAHOr O
Chipbd Heo6XONUMBl NpeXBAPUTEJbHOE yHajieHHe K HeHT-
panu3alus HeXeNaTeNbHBX MPUMecei, a TakKe O6e3IBOXU-
BaHHUe. .

Texnonorus cyuxu ¥ rpaHynanum $ocorunca 3akiwya-
€TCA B ero IPOMbiBRHHM ¥ QUABTPALUMHM Ha OapalaHHDLIX
BaKyyM-QPunbTpax, ODeruxpaTalnuu no CaSO4-0,5H20 " Ha

60 % mo CasO, mpu 900 °C, rpaHynauuu UMXTH B GapaGaH-

HOM T'DaHyNATOpe. )

B Cosercxom Cowse TexHONOrUS NONYUEHUS CTPOUTENL-
HOro Bsxymero u3 $ocyorunca paspaboTaHa elfe B KOHIE
50-x romos. JanbHelumit HayyHbOf MOMCK BeleTcd U B HAaM
OHH. YXe pa60oTawT YCTAHOBKK IO IPOM3BOIACTBY BSXYIEro
B Bockpecenckom [0 "MunymoSpeHus , mo NOMyYeHHM rpa-
HyaupoBaHHOro PocPorumnca Ha ['OMENBCKOM XHMUYECKOM
3aBoRe, mno cyuwke ¢$ocPorunca B Cymcxom IO "Xum-

npoM”. TlpexnnpusaTus no Bbmycky §ocPopHbX yRoOpeHmi

nepepadaThBakT Ha COSCTBEHHBIX YCTAHOBKAX M Hanpas-
ISPT NOoTpeSuTenlw HeSONbIY® YacTb TBEePAbLIX OTXOKOB.
CBg3aHO 3TO B NepBy® OuYepefb C TeM, UTO 3aTPaThl Ha
npeaBapUTeNbHYl 06paloTKy @QocPorunca mpepbumanT 3a-
TPaThl Ha NO6bNY NPUPOOHOro Chipss B 2,5-3,5 pasa.

3a pySexoM npu OSUIMK pPa3paBaThBaeMbiXx TeXHOJOrui

M3BECTHO Juwp HeSoNbWOE YMCNO PaBOTAWIMX YCTAHOBOK.

Hazno nonarate, uTo NPAYMHBI OXEM M Te Xe: HU3Kasg pPeH-

TalGenbHOCTb mnepepaloTku @ocPorunca. Ee nosbimeHue

BO3MOXHO IIpexxe BCero IpH Gonee r‘nydoxoﬁ XUMHYECcK oM

-
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nepepadoTke $ocPorunca, IHpH U3IBJIENEHHU Cepbl C BO3-
BPaTOM OOpa3ywleiicsds KUCJIOTHl B TexXHOJNOMYECKUH LUKI
npoussoncTBa HocPopHbX yno6peHui. IIpu TepMUYECKOM
pasnoxenuu Qocforunca BhHOENTETCA OKCHR cepbl(IV),
NPUCORHbI{ N9 OONYYEeHUS CEepHOM KUCIOTH, a TBepras
$aza cooTBeTCTByeT NO COCTaBY HNOPTIaHALeMeHTy. Ilpu
aToM $ocforunc HeoSXOAMMO NPENBapUTENbHO OMHCTHTDH OT
dTopa u PocPopa, UTO 3aMETHO CHHUKAET TEXHOJNOFHVYECKHe
¥ IKOHOMHYeCKHEe INOKa3aTesN® MNONOGHOM NepepaloTKH
TBEpPAbX OTXOXOB.

HoBbiM HanpaBleHueM HBIAFeTCd TepMUYeCKad ImJNaBKa
npu [450-1500 °C rpanynupopauroro $ocyorumca:

2CasO, + 2810, = 2 CaSiOz + 250, + O,.

3necb MOXHO HCIONDb3OBAaTh HEOUMU[EHHBIA NPOAYKT. B
IMXTY BBORAT KBaplieBble OTXOAB U OTXOAB 06OrameHus
CEePHOKUCJOTHOrO Cbipbs ($MOTOKONYenaHn), nociemHue —
INd CBA3BBAHUA KMUCJIOPOAA ¥ HONYUYEHHUS NONONHHTENbHBIX
KoJnuvecTs okcuma cepbi(IV). ¢rop u HocPop He nmepexomaT
B ra3oByl (asy, a YyAepXHBaWTCA B IlUIaKe, KOTOPbIA
MOXeT OBTb HCOONb3IOBAH B LEMEHTHOM MPOU3BOACTBE.

lipuBeneHHble NMpPUMEPH He ENWHCTBEHHBE BapPHAHTHI me-
pepaloTku $ocPorunca ANd MNONYUEHHS CEPHONM KMCIOTHI
W3BecTHb:, Hanpuxep, pa3pabOTKU, YyNpou@allie TeXHOJIO-
rul OyTeM NONyVeHUd He oxkcuma cepbl(IV), a a3neMeHTHOHR
cepnl. Bce MeTons!, npeamonarapiuMe MCroiab3oBaHMe §oc-
dorunca nng NPOM3IBOACTBAa CEPHOM KUCIOTHI, NOKa He Bbi-
NepxuBawT "HCOBITAaHUS PySiaeM' u TPeSywT HOBBLX HAYWHBIX
! HHWEHepHO- TeXHMYECKHX pPemeHW# MIM 1[0 KpaiiHeir Me-
pe NPUHOUNHANbHLIX YCOBEepeHCTBOBaHUA.

MuTepecen cnoco6 nepepaloTkM QocPorunca, He Tpe-
Oywiuil BHCOKUX TemnepaTyp. OH OCHOBAH Ha KCHBEpPCHH C
BbiTENeHHEM CyJibfaTa aMMOHUA :

PacTBopuMOCTh KapG6OHaTa KanbLus NpuMepHo B 140 pas
HUXe  DA'CTBOPUMOCTHU CyabfaTa, ¥ IO3TOMYy B BOINHOM
PacTBOpe peaKIusd NPaXTHUECKH Halelo CABMHYTAa BIPaBO.
Pa3nuyawT XUOKOCTHYMO ((NH,) ,CO5), ra3so-XHOKOCTHY®

((NH4)2C03 + CO, + NH;) u rasosyw (CO, + NH3) KoHBep-
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cuw. [leppag nonyuuna HauSoNblee pacHpOCTPaHeHUE U 1

BHenpeHa B pane cTpaH (Mumuse, fnonus, [arucrau, Typ- ;
XOTHd N0 2HEeprolaTpaTaM MNpPemanou- ;

ung, MWranus, CHA),
THTEeNbHEe)X r'a3o- XUAKOCTHLOI Mponecc.

OnenuBas nepepaboTKy $ocforunca MeTOAOM KOHBEPCHH §

C JKOJOUMYEeCKO# TOUKHU 3PpeHud, yKaxeM, JdTO 3H€CH Qan-

THYECKH HEe YCTPAHAKRTCA OTXOZbl, 2 JUIIb HIMEHFeTcd ux

XapakTep ¥ 3afaya yTuausauuu $ocPorunca saMeHsercs
3amavei yrunuzanuu QHocPoMena M CcyabdaTa aMMOHMA.
lpaBma, HaiTU o06NaCTH NPUMEHEHUd HOCAENHMX SHAYH-
TEeJIbHO Jerve,

Tep)mqecxne MeToAabt y'x"nnnaaunn 1 KOHBEPCHUSK OTXOAOB
B COBPEMEHHOM pemeHHUH OCTaNTCHd 3KOHOMH‘I_€CKH HeBbi-
COOHbMU, TaK KaK NPOAYKLIMA M3 IPUPORHOrO runca ob-
xomuTtcd Remesse. ONHAKO B NMEPCHEeKTUBHOCTH 3ITHM MeTo-
IaM OTKa23aTb HeNb3d,

HileX BCEX ero IOJNe3HbIX KOMICHEHTOB,
MaJIbX KOHUEHTPallud. B KOHLeHTpaTaxX aNaTHUTOB COXEP-

¥aTCd TaxKie XNOCTaTOYHO HEQHHHTHBIE H IOOporocTodlne ;

BellecTBa, KakK coeluHeHus §Topa,
MEJNbHBIX MeTaJUIoB.

dTop, KaK yxXe oOTMevaJocCh,
BCEMM TEeXHOJOrHMUEeCKUMM HNPONYKTaMHU NPOK3BOACTBA §OC-
QOPHBIX yHOOPEeHMH, OXHAKO 3IHaVWTenbHas erc 4acTb. No-

CTPOHHMS M pezko3le-

majaer B §ocorunc. B Hew §Topa He TaK yX MHOrO, HO ]

ero “XpaTaeTr" ZaJNd HaHeCEeHMd CYI{eCTBEHHOIO 3KOJOIH-
Yeckoro yiepa OOUMPHbM paioHa¥ BOKPYr XPAHWIMIA OT-
X0#OB. B To me Bpems H3BNeveHHe Bcero $Topa M3 OTe-

yecTBeHHOro ocPorunca IKBUBaJEHTHO NPUMEPHO NOCJICBUHE |
MHDOBOTO NoTpeSJeHHs IJNaBUKOBOrO WTIaTa — OCHOBHOTO |
mose3Horo §TopcomepXalferc MCKOMAEMOro — MUHEpPaJbHOTO ;

CbIpbd, OCTPO HEOGXOAUMOro HONS COBPEMEHHOH POMBIUIEH-
HOCTH, 3amachkl KOTOpPOro B NpUpoOXe, IO NPOrHO3aM, MC-
TOmWaTCE B CaMoe GiuUNajiee BpeMs.

H cTpoHnuk # penxo3eMelNbHbIM 3NEeMEHTaM 3JIKOJOrH-
YeCKHX "INpeTeH3UA" NpaKTHYECKM HeT: WX KONMYecTBa B
TBepObX OTXOJaX HUUYTOMHB B CpPaBHeHMH c obuei wmaccoi

$PocPorunca, a BpenHoe BO3IREHCTBHE Ha OKPYKAWIYN Cpe-
Unoe nmeno - skoHoMmdyeckue U J

oy npeHeSpeXHMO Malo.

TeM SoJiee 4YTO OHHU capeneinsanT 5

CHOCO6 KOMIJIEKCHOH NMepepaloTku PocPorunca ¢ ussieve- |
BRJINYasg TOpuMecH i

pacupenendaeTrcsds Mexny '

ChlpbEBbie coodpamemm: BblleJIeHHEe 3ITUX 3IJIeMEeHTOB I03-

BOJIUT 06 eCHevYHTbh HAWly IIPOMBILIEHHOCTD \IpBI!BbNaﬁHO HE-

06X ORUMbIMU MaTepHaJaMd ¥ TEeM CaMbiM IIOBBICUTbH pPeHTa- 1

GenbHOCTH yTHIM3anuK PocPoruuca.
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Ecnu nonyvats u3 $ocPorumca KOHUeHTpaTH $Topa,
CTPOHLMA M PENKO3eMeNbHbX 3JIEMEHTOB, a IIOCJe 3TOro
OCHOBHYN MaCCy OTXOHOB HaNpaBASTb Ha MNPOM3IBOACTBO
CTPOMTENbHBIX MaTepHasoB (Cpa3y, a Jyulle [OCNE Bbige-
JeHHS Cephbl), TO 3IKOHOMUVYECKad S5PPEKTUBHOCTDL Nepepa-
6OTKM OTXOHOB YOCPOPHOH NPOMBIIEHHOCTH CYWECTBEHHO
NOBbOIAETCA M OHa CTAHOBUTCH PEHTalesbHOH.

WaBecTHble B 3TOM HaNpaBNEHMHM HayYHBE W OMBOIHO-
NPOMBILNIEHHBE Pa3PaGOTKH NO3BONANT ONpPeneNuTb NyTH
M3IBJIeVeHUs COeAMHeHu# §Topa, CTPOHOUE W pernko-
3eMeNbHbIX 3IJNEMeHTOB INpPH TepPMUYecKod UIM KOHBep-
CHOHHO} mMepepaboTke Pocforunca, KoTopas, B CBOW oOve-
peap, ofecneuWBaeT NONYYEHHE CbPbS AJS CEPHOKUC -
TOTHOTO ¥ LEMEHTHOr 0 NPON3BOINCTBa. Tak peanumsyercs
6e30TXOnHas® TEXHOJNOTrUS Ha OCHOBE NOJNHON YTWIM3IaUMK
[IOJIe3HbX KOMIOHEHTOB {ocdorumnca.

Ha npumepe TexHonorus nepepaboTkm PocPorumca xo-
pomo BUIHO, YTO KOMIJIEKCHOE MCIIONb3OBaHKME MUHEepalb-
HOro Chipbf XaK BaXHeiee ycJoBMe cO3JaHME 6e30TXOn-
HOro (MaJIOOTXORHOrO) NPOM3BOACTB2 OKAXETCH TaKOBbIM,
ecau 6yner ofecneyeHa KOMINEKCHas Xe mepepaoTka No-
TYYaWIUXCHd OTXOZOB, [IOTOMY YTO CO3ZaHHME TexXHOJNOruu,
Boofme uckaAWVabwed ux oSpa3oBaHMe, BO3IMOKHO HaJeKo
He Bcerna. Kpoxe Toro, HYXHO YTO-TO HeNaTb C yXe o06-
Pa30BaBWUMUCH OTXonmaMu. Ilo 3TUM NPUYMHAM, OTHaBag
JONXKHOE HOBbIM MaJIOOTXONHBIM TEXHOJOPHAM, Henb3g 3albi-
BaTb 0 pa3paloTKe CHOCO60B KOMIJIEKCHO# nepepaloTKy
OTXOZOB Ha LeJleBbe IPOAYKTH. B co3gaBwmeiica obcTa-
HOBKE 3TO HAaNpaBJIeHHE XUMMYECKOX TEeXHOJIOrHM KOJKHO
NONYYUTD> ¥ yXe IONyJaeT NPHOPUTETHOE pa3BUTHe.

PpanynuposaTh {ocorunc ¥ HanpaBAATH ero Ha xo-
POXHOE CTPOMTENbCTBO yXe XOpomWo € TOYKH 3PeHud
3KOJNIOra, HO He OVYeHb XaJIbHOBUAHO. TOJNBKO €rc KOMI-
TEeKCHasd NepepaloTKa NO3BONUT T'OBOPHTH O AEHCTBUTEIBHO
IKOJNIOrUMECKH 6e30macHOM M 3KOHOMHYECKM Leaecoolpa3HOM
UCIIONIb3OBaHUM BCeX GOraTCTB, KOTOPble 3amacila NPHpPONa
B anaTUTO-HeleanmHoBbx pynax (puc. 17).

Pacckas o Teepmpx oTxomax oc$opHOro mpOM3BQACTBA
SymeT HENONHBIM, €CNM He BCIOMHUTB, NTO Hapgmy ¢ oc-
HOBHOM TEXHOJOrueHd CEePHOKMCIIOTHOrO pa3NONEHMS MUHE-
PaJIbHOrC CHIPbS 3aMETHOE MECTO 3aHUMAeT TaKKe TepMiH-
Ueckuit cmocof, mnossonswmuit mepepabaThBaTh dwS0e, B
TOM uuCNe HUIKOCOPTHOE, CHPbe C IONYVEHUEM WUCTOH

7. A.A. Onanosckub
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P g c, 17. TpuHuunmanbHa® CXeMa KONIIEKCHOH NepepadoTHM amaTé-
TO-HeQeNnuHOBLX DyA ¢ NONHOA nepepaboTKo# OTXONOB

$ocPopHOit KuUCHOTH M3 NpPBABAPUTENbHO BHIAENEHHOrOo 3Je-
MerTHoro (ocdopa:

Cag(PO,), + BC +2510, = Py + BCO + 3Ca0" 2Si0,.

B sToM mnponecce ofpasywTcd Umaku (OrHEHHO- KUIKHE |

paciaByl), COCTOAljle B OCHOBHOM K3 OKCUAOB KaJbUud,
xpeﬁnnx, anoMuHus, Meneza u PocPopa. Tonbko Ha Yuw-

kernTckoM [0 "®ocdop” uUR exeronHuit o6beM npubiumaercs
K 2 Mad T. HeTpyaHo 3aMeTUTh, 4TO HO COCTaBY ro-/

$opHble WNaKM COOTBETCTBYWT CbiPhl CTPOMTeNbHON WUHAY-
ctpun. Mx HenocTaTKM Te Xe, uTo ¥ y Qocdorunca: Ha-
nuyue $ropa (MO NPUHATOR TEXHONOrWM OH NEpexomuT

rnaBHbiM ofipasoM B ummax), @ocfopa u cepw, KOTOpbIe |
MOXHO yIHaJuTh Npu 06padoTKe PACNNABAEHKBIK ILTAKOB BO- |
no# € MOCHeRyRWNMN NOIyYSHUMeM WIAKOBOR NeMshl, HaXO- |
odweR WUpPOKOE NpUMEHEHMe B NPOU3BOACTBE crpourenbnbmé

MaTeEpPUaJNoB.

Mupu THBE OI apKu — 3TO TBEPAbH OCTa-:
TOK MOCJie BbileJeHus cepbl U3 cyinbfuma xenesa (IMUPUTA
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WIH NEPHOro KoNVGflaHa) ~ NPUPORHOrO NPOAYKTa, conep-
maumero 53,56 £ cepm u 46,5 € xeneza. B PeasyibHo nony-
YaeMOX QNOTAUMOHHOM KONVYeRaHe KOHUEHTPALUS [OMe3HOro
KOMNOH@HTa (cepbl) cocramamer 32-40 K. [uputuse
OrapKkH cooepxaT r'NaBHLM o6pa3oM xexeso (40-63 %), a
Takxe cepy (1-2 %), weap (0,33-0,47 %), uuux
(0,42-1,35 %), cemneny (0,32-0,58 %), mparoueHHbe we-
Tajnas (10-20 r/T) ¥ gpyrue npumecu. Mz Hux MoxHO
BRIIGNUTHL MHOTO LEHHbIX NPONYKTOB, HO B HacToRuee
BPEeMs NUPUTHBIE OTAPKK UCMONBIYNTCE TONABKO B LGMEHT-
HO¥ NpPOMBIIEHHOCTH Kak MUH@PANuIywmas no6aBHa X
noptiaHALeMeHTHOR WMXTe.

IucrTenneprbe maa xb - TBEpHbIE OT-
X04bl CONOBOr0 NPOKIBOLCTBA, KOTOPHIX HaKOMKAGCH B
crpade Gonee 50 wnu T, - COREPXAaT B OCHOBHOM COIM-
HeHud Kanbuus: kapbonat (50-65 wac. %), rumpoxcuz
(4-10 wac. %), cyabfat (5-10 wac. %) u xnopuz (5-10
wac. %), a Tamwe mo 10 mac. ¢ rauEECTDX MaTepuasoB u
KBdpUa. "B CMecH C K7 .pUeBbIN MECKOM 3TH HUTAMBl HBJS-
WTCH XOPOWMM BAXYIUM ANH NPOH3BONCTBA KHPNUYA, B Yew
W BUAMTCA pealibHad BOIMONHOCTH YTHAM3AUMUM TBEPAbIX
OTXOJNIOB COZOBOM HpPOMBUIISHHOCTH.

llpusesetinbie npusmepsi BPAR A oOCTaBIE KT Met'to Ins
COMHEHUN B TOM, MTO KPYHHOTOHHaXHBE TBepable OTXOLb!,
IBNAACH MCTOMHMKOM cepbe3dolk yrposst oxpymawmek cpe-
Ze, B TO K& BP@MS MOryT GbTh LEHMbIM BTOPUUHBIM CHpbeM
CTPOMTENbHOR MHAYCTPUM. Pa3Hoo6pasne Mx cocTasos me
TO3BONRET CO3IXATHL eXMHbIN TeXHOMOrMYECKui# mpoyecc,
TPUTONHBGE 1A% NMGOr0 BTOPHNHOTO HepPYRHOro CHpBE, a
HEPeNKO MPHCYTCTRME HeCBONCTBEHHMX NPMPOAKOMY npo-
IykTy npuMecelt ycnoMeseT ero ocymecTsierue. Bce ITH
SaTPpynHeRus npeoftonumbl. CospeMeHHoe NpoH3IBOACTBO
CTPOMT®JIBHBIX M HOPOXHBIX MATEPUAJIOS MCIHOABIYET Mii-
JMOHBl TOHH TBEPABIX OTHOROB. O6TeMbl ux nepepadoTku
6yOoyT NOCTOSHHO pacTH, YTO COOTBETCTBYET 3KOJNOru-
MeCKUM TPECOBAHUSM CSrORHIWHOro HHA K chipbeBOR 06-
CTaHOBKe. XOTH, rOBOPY O NOCJNeXHe#, HEeBPeNHO BCIOM-
HUTb BBBOX, CLENaHHDIY IPH OLEHKE 3$PeKTHBHOCTH nepe-
PaoTkM PocPorunca: oHa HauGonbmax B Ciiyyae Bbylesie-
HUS U3 OTXOHOB BCEX NOJNE3NbX KOMIOHeHTOB, NOTOMY 9TO
Iame npu NOBOJIBHO HUIKMK KOKUGHTPALMAX NpPUMec el npu-
POCT NPORYKUKH 32 CUET KX BHIXBAGHUN MOMET OBITb 2a-
METHBIM BCNENCTBHE OGONbWHX 06%8MOB HeperadaThiBa eMbix
0TX0noB.
A
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Y6enuTbcs B MNPaBUABHOCTH 3TOrc BbBIBOXA JNEerve
BCero, OdpaTMBmﬂCb X npodnene BbIIEJIeHUST MEeTaJNJIOB U3

TBEepIblX OTXOAKOB.

MeTanns #3 OTXONOB

MeTannsl BHOJNHE CHPaBEANUBO CUUT2WT ONHUMHK M3 IApeB-
HefmMX MaTepuanoB uespoBevyecTsa. C HEMeHDUMM OCHO-
BaHMEM O HHX TOBOPAT KaK O BaMHeRUMX MaTepuajiax COB-
peMeHHOCTH, 6e3 KOTOPbIX HEBO3IMOXeH HayvuHOo-Tex-
HUYecKuit mporpecc. ) .

OTnapad MNONKHOE MCKYCCTBEHHbIM MaTephalaM, TeM He
KeHee BCIOMHEM, UTO OCBOEHHME KOCMOC2 ¥ HOCTHUKEHHH
3JIeKTPOHMKHK, Ppa3BUTHE TPAHCNOPTa U 3NTEKTPOTEXHURH,
Gynyliee pa3BUTHe TEpPMOSAEPHO# 3HEPreTHK: MU CBepXmpo-
BONHHKOB, a TaKKke MHOMMX IPYr¥x He Ha3BaHHBIX 3Iech
oTpacieil TEXHUYEeCKO# U HayJyHOM HesATENbHOCTH YeNOoBEKa
HEeMbICIIUMbl 683 MCIOoJNb30BaHUS MEeTallJIoB.

B Hall BeKk XX NOTPeGJieHMe BO3POCIO MHOTOKPaTHO,
pacumMpuauch O06NaCTM NPMMEHEHMsT U QACCOPTHMEHT, B
CBS3M ¢ ues ofocTpmiacb ¥ mnpoSiema 06ecnevyeHHOCTH
cbipbeM. HoBble MeCTOPOXIEHMS METAIMYeCKHX PpyA uaue
BCero PpaclojNOKeHb B HNAJNBHEX, TPYAHO OCBAUBAEMbIX
pajioHax. B NPOMBUINIEHHOCTH BHENPANTCH TEexXHONOruu
nepepadoTxu Bce Gonee ¥ Gonee SemHoro copbi. B TO xe
BpEMs OrpOMHbie, MOCTORHHO PaCTyllMe 3amachl MeTaJJoB
CKaMAWBAWTCE B BHIAE CaMbiX pa3NIMYHBIX OTXOHOB. B 3Ko-
HOMMUECKH Pa3BUTbX paioHax QopMUPYRTCH HOBbIE “MecTo-
poXneHus ", CO3NaHHbE He NpUPOROH#, a UENOBEKOM.

CTporo roBops, NPaKTUYECKH no6as pyRa IONUMETan-
nAuuHa, HO OYeHb VacTO B IJla3ax MoTe6uTens OHa oOCTa-
eTcsi MOHOKOMIOHEHTHBbIM ChipbeM. Ilpu TakoM nonaxone BcCe
Ipyrue ee COCTaBidpljue, KpoMe OCHOBHOM, YXONAT B
oTBal.

B X el e 3 H Bl X
Meceil comepwaTcs THTaH, BaHaOui, Ko6aJbT, HUKEND,
Menb, 30JOTO ¥ IUIATHHA; B THTAHOBbLX — Xeje3o, BaHA-
OMit, PemKOo3eMesbHble 3JIEMeHTbl; B ONOBHHHBIX — Menb,
cBMHell ¥ IMHK, TaKKe PemKue MeTausabl, Kak ocMui, pe-
HU#i u rannuit, BCTPevawTcd B MENHbIX pyaax, a Tep-

MaHUHX U ypaH — B YTIAX K TOPWYMX CJIaHLUAX. Vapnevenune §

3TUX NpUMeceil BHI'GNHO HE TONbBKO NN MPOMbIIEHHOCTH,
HO ¥ IN9 3NOPOBbA Nwnei. B Tex ke MenHbiX pynax, Xpo-
Me YINOMSHYTBIX 3JIEMEHTOB, BO3MOXKHO TPUCYTCTBUE BbLICO-

Py na X B KavyecTBe TpU- |
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KOTOKCHMYHBIX KaAMHUd M ceJeHa. BbimeneHue 3THUX 3Je-
MEHTOB M3 OTXONOB cHeJaeT INOCJedHUe Gojee Se3omac-
HbIMU NIPU XPaHEHUU.

OueHuBas OTXONBl KaK MCTOYHMK METallioB, Mbl BHOBb
ofpalfaeMcs NpexJe BCero K TBEePIbiM OTXONaM, TNpUMe-
HEHUE KOTOPBIX CTOJNb NEPCHeKTUBHO B CTPOUTENbHOM
UHOYCTPUU. He oOTKa3bBasgichb OT TaKOro HX KCHOONb3O-
BaHUH, IIO3BONUM cefe OroBOPKY: B JwGOM CHyYae pa3yM-
HEe CHavana M3IBJIeYb MeTajIbl, a NOTOM OTAaThb HepymHOe
Cblpbe CTpOuTensM. [lonbiTaeMcs NPUMEDaAMU MOXTBEPAUTH
€e COCTOSTEeNbHOCTD.

annjnme Orapki, Kak Wbl yXe YIOMHHalM, IO CBOei
NPUPORE OTHOCATCSE K NONMMETANIHIECKUM OTXodaM. C
CBIDPEBOM U TEXHOJOrMYEeCcKO! TOYKM 3peHus u3 HUX
HauGOoNee 1elecoo6pa3HO BLIAENATH Xeje30 U Menb, XOTS
HE CJeyeT UCKINYATD M 6ojlee KOMIJIEKCHBIf MONXOR mpu
NaNbHEMIEM Pa3BUTUM TEXHONOTHM UX MHepepaloTKu.
Conepxanue MenyM B NUPUTHDIX OrapKax GNHM3IKO K €€ KOH-
LUEeHTPauuiM B GeNHBX MEeNHbX PyAaX, HbHE NOTPeSJsMbIX
IIPOMBAIIEHHOC THK.

Xnopupywuuit OSXMI NMPUTHBIX OrapKOB NO3BOJNAET
u3BNeKaTh Ao 95 % MenM, 3HaUMTENBHYW YacTb 6naropox-
HbX METaJIJIOB M IOUTH NOJHOCTbK 06ecCcepuBaTh OCTaTOK.

HecmoTps Ha BhicOKOe comepxaHme Xeme3a B IHPHTHbIX
Orapkax, ero Hejlib3fd HENOCPEACTBEHHO NPUMEHSTb IPH
BbilNIaBKe NYryHa U3-3a BBICOKOrO COXEpPKaHHMA Ceph. B
TEXHOJOIMK XJOPUPOBAHUS IHUPUTHBIE OrapKH NOJHOCTDbM
OCBOGOKHAWTCS OT Hee, M MOITOMY HOCHe arjnoMepanud u
OPUKETUPOBAHUS UX HANPAaBIAWT B LOMEHHYX IJIaBKY.

llono6nas yTuAM3auus NUPUTHBX Orapkos, ofecmevu-

Bawwmasg nonyuyeHue 4,5 Kr Memu (UPM COXEPXaHMU B HUX
Menu nmpusmepo 0,5 %) u 900 xr xenesHoro arjomepara
u3 [ T OTXONOB, KOHEWHO, BHICONHEE MX HCIONDb3IOBAHUS B
eMEeHTHOM NPOMbUIIIEHHOCTH.

Eme Gonee 3@fexTumHa BBICOKOTEMIIepaTypPHasi BO3I OHKa
XJOPUNOB LBETHBIX METAJNIOB NOX AEACTBHEM XJOPMCTOrO
Bomopona. [IPOAYKTBI XJIOPUPOBAHHS NUPHUTHBIX OrapKoB
YTaBJIMBAKT BONOH M HOJAYYAWT CYCHEH3IUW, mocie $unbpT-
POBaHMS KOTOPO# W3 PacTBOPa BLTENAWT MEXb U ILHUHK, a
43 ccamka — 30NIOTO, CBUHEN u cepe6po. Tsepannit néo-

nyr, OCTaBWMMUCH IIOCNE XJIOPUPOBAHUA, COXNEPKUT NPH-
q;g;gaFS % wenesa. 3T9 NPpeKpacHoe Chipbe INd IOJNYJYEHUS

Teeprrie oTxonbt
M Bl X

ul"Op]O\IHX T CKomnma e-
— 30Jbl yrijaeu, TOpPOUYUX CJAHIEB U HEQTeﬁ — Tak-
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Xe HOJAMMeTAJNAMMHB ¥ COHePKAT HPAKTHUECKH BCe BCTpe-
YARWLMEEH B DPHPORR MeTAJUib, KOHUEHTPAaLMA KOTOPBIX WO-
XeT HOCTHTraTb 3aMETHBX BeNUNMH. MW3BecTusi, Hanpumep, §
Sypbie yriu, comepwaume Zo | ®r ypaHa B | T, # 3ono-
IAAXOBble OTXOGHbBl C KOHUEHTpaluesd CTPOHUMA, UNHKA MU
repMasus xo 10 kr/T. O6BYHO B TOPWUYUX MCKONAEMBIX M’

UX 30/A2X KOHUSHTPAUMUR NeTajlJlos, 332 UCKAWIYEHHEeX

ANKMUHNA U Kejie3a, HEBHICOKA M, Kak NPaBHNO, MeHbue |
0,1 4. Ten He menee olreMpl 00Pa3ywOUUXCAd OTXOHOB Ta- |
KOBBl, YTO TOABKO, HANPHMEP, B EXerOOHO CKHIaeMbx
IHePreTUVeCKMX Yyrugx repMadus B 20 pas Oonple, ye §

Bro KHPOBDE NGTpadneHuHe.

Ofiis reoXuMUYeCKNX 3AKOHOMEPHOCTER, [O3BONTNEUX §
NPOrHOIMPOBATL MCHOAB3IOBAHUE TeX MIM HHBIX YL ONBHBIX |
OTXOHOB Kak Chipbd ANA HOAYYEHUA ONpPelelieHHbX PeaxuX ]

UAM LBETHMX MeTajloB, He BbEBIEHO. B To xe Bpews
YCTAaHOBJGHBl DErHOHH, A yruei KOTOPBIX XapPaKTepHOo
noBbileHHOe CORepKaHUe HeKOTOPBIX MeTaNJOB IO CcpaBHe-
HU® C ¥X CPefHe# KOHUeHTpauue# no crtpadHe. Tak, B yr-

n9X YKpauMs! OHO Ha8swfaeTcs nd HUKend U KobasibTa, B
yraoax Ypaia — ANMA XPOMA, HUXens, xofaibTa, Meau U}

3pioTa, B yragx Kasaxctawa - mng wmenw, cBHHHKA, LUH-
K8 u cepebpa,
B masnoszonbbit yris¥X ofsMHo Sonble 30/M0Ta, cepeb-

pa, Mefid, CBMHIA ¥ HHHKA, 4 B HEKOTOPHIX BHICOKD3ONb- )
HbX Ppariuax, ABNNNWUXCE OTXOAAMH OSCraleHMs yriei u !
He MCNOAb3yeMblX KaKk ropryes, B Ipoueccax oforalgeHus j

B 14 paz ysemuumsaercs cofiepwanne Cepedpa, XpoMa,

rannusa, MonyGneHa ¥ HEeKOTODHX HPYTHX DEIKUX U IBET-
HbiX MeTaadoB. OfHako uame BCEro MeTaJJb HaKammau-

BaRTCX He B OTXOHax odorawemm, 34 B YrOABHBIX KOHUSH-

tpatax, ¥, 3MaYMT, B XKOHEUMOM MTOre OHU OKa3bBawTCH ]
B 20JOMNAKOBHX OoTXonaxX T3C, & #Me B oTXomax oSoraTH-

TenbHbiX (adpuk.

B orTauuse OT yraesx yroabHble CHaHUb COHEPKAT B |
GONBIMX KOAUVECTBAX PeHUH, MOIMOHEeH, BaHalu#, MeXb U
ypaH. 3
YkhazaHHblE OCOGEHHOCTHM DacCOpPeAelNeHUs pPeOKHX
LUBEeTHBIX MeTallIoB B Pa3dMUHbIX YIASX, NPOAYKTaX o6o-§
ralfeHus, 30JOMUIAKOBBX OTXOBAX M TOPHUYMK CJAaHLaX CHAy-
XaT HEeHJDXUM OPUEHTHPOM AN YCTAaHOBJEHHZ NepclHeXTHs]
UCTONb3IOBAKUA KOHKPETHBIX OTXOHOB TOPKUHX MCKONA eMbii

B KauecTBe UCTOUHHKOR ITHX MEeTalNioB.

U3 Bcex NPUCYTCTBYWIUX B T OPWUYUX HCKON2AEMbIX Me-

TaJIJIOB Haubonbliee NnpoMbulIeHHOe 3HaJeHue (peanbaoer
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METAJIIBE TBEPIBIX FOPIOUMX MCKOITAEMBIX

s N

npOMbll.I.UleHm UeHHbIe

U, Ge, Ga, Mo, V, Hg,
Re, Li, Rb, Cs, Ag, Au

DROROTHYECKH OMacHbIe

Hg, Be, V, Ln, Pb, Cd
Mo, U, Ni, Cr, Mn, Sb

FA30OBPASHEIE COEJMHEHMA METAJUTOB NPY TEPMUYECKON TMEPEPABOTKE

/. N\

OxHcndTenNsHan cpena BoecrasuoButesnsnasg cpena
Ge, Ga, Mo, Hg, Ln, Ga, Hg, Ln, Cd
Cd, Pb, Be, Re, Ag e

Kongencupywumecs npu T > 423K Hewounnencupytoumrecs rpu T > 423K
Ge, Mo, Cd, Ln, Pb, Hg Re, Hg

P u c. 18 MeTannnl TBePHBX IOPWYMX WCHOM2eMbX M UX NICBeJEHUE B
npouecce IOPeHud

UNY TMOTEeHUHaJIbHOE) UMEeWwT repMaHult, ypan, raiami, Mo-
nuSneH, cepefpo, 3070TO, DPTYTh W peHufi, Torma Kak
Hal6o0jee IKONOTUYECKH OMACHH B NEPBYM ouepens
MBULBSIK, OePHNMMM M PTYTb. 3aMeTbTe, JKONOrHYECKHE W
TEeXHONOrUJEeCKHe MapaMeTPbl COBMAafalT He o BCeM 3le-
MeHTaM, XOT4 Henb3s 3adpBaTh, UTe, B NPUHLUNE, YIpo-
3y ZINd OKpyKawuek cpemb COCTAaBASET ropasfAo Gonbuee
KONHYECTBO METANOB, CONEDMAMUXCS B 30JIOHNMAKOBBIX OT-
Xonax (pec. 18).

HeTpynno mpeanomuTs ofjHe MeTOHB BhiIeNeHUS MeTal-
ToB, COXepMalUXcf B YrASX M WX OTXOAAX: IKCTPaKIUA,
COPOHMA W UOHHbIA O6MEH, € IOMOMB® KOTOPBHX MOXHO
O6@CNmevYHTh KOMNEKTUBHO® WK CeNexTHBNOE KOHHEHTPU-
PoBarue wunponpumece®. TpynKee 9TH METOEB HCIONB-
S0BaTh NPH TAKHX MaJIBX KOMHEHTPaNURH, KOTODHIE Xapak-
TEepHbl ON YrONBHBIX OTXOROB, YUNTHEBAS TaKKe OrpaMHbe
063eMbl MepepaBaThBaeMsX TBEPAMX TPOAYKTOB U noTpes-
TSI @MbIX PaCTROPAB.

B sToit cBa3u ofmamemuBanumue NepCIeKTHBB BUAATCH B
CHeLUMaNbHO% TEXHONOrUM CXMTaHMS T OPWMEro M yaaBJu-
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BAHUA OTXOLOB. B 30He OKMCJIUTENBHOI'O I'OPEHUd TOHOQHOﬁ;
neyyd BO3MOXHO Pa3BUTHE TAKUX TEMIEpaTyp, 0OpH KOTOPBIX 4

MHOT'HE MeTalJbl-NIPUMecH odpaaymT JeryJyue CoeluHeHud,
KOHI[eHTpUpyplUecs Ha JacCTHLAX 30Jbl, BBIHOCHMBIX K3 30-
Hbl POPEHNd BO3AYWHbIM IIOTOKOM. OHu KOHHEHTpprmTCﬁ B

OBYyX $pakLuUAX: KPYOHO- U MeJKORMCHepcHoi. MeTanmamu |
oSoramaeTcs mnociaenuds. Ee Henecoo6pa3HO HANPaBiATD 1

Ha nepepaGOTKy C LeXbl BbiOeJIEHUS MeTaJJIoB, TOrAa Kak ;

KPYTIHONUCIEPCHY® 30Jy clleAyeT BO3IBPalfaTb B TONKY ZAnd
HOMOJHATENbHOr 0 TMOJNYYEHHs MEeJIKORMCIepCcHo# Ppaknuu.
Takas TEXHOJNOrMs MO3BOJNSET CYMEeCTBEHHO COKPaTUTb KO-
AMyecTBa nepepalaTbiBaeMblx MaTepuayoB, a 3HaYUT, ¥

yMEeHbIMTH o6BeMbl pacTBOpoB. IlpaBma, OHa He pemwaeT |

BOMPOCAa YTHIM3aUMM BBHICOKONETYYUX PeHus U PTYTH.
3nech HeoOXONUMbI WHble MOAXOHbl, OCHOBAHHBIE, BEpPOATHO,
Ha INPUMEHEHNH XHIKMX [OTJOTHTeNe# M TBEpAbX COp-
6EeHTOB. :

llpy Bcem GoraTcTBe HaMX HenAp OGCTAaHOBKAa C He-
KOTOPbIMK IBETHbIMM M PEINKUMM MeTajlaMi OCTaeTcd Ha-
npaxenHoi. OHa He NPOCTO CKJanbBaeTcss, HaNpUMep, XAMd

ANOMHHMA, XOTH 0O CONEPMAHUN B 3EeMHOR KOpe OH X |

3aHUMAaeT Ccpelyi MeTaJIOB IepBoé MecTo.

Leno B TOM, UTO OCHOBHaS Macca ajlOMUHUS CKOH- |

IEeHTPUpPOBaHa B 2 JJ ¥ MOCHUIJNHAKZT?AZIX, a UC-

XORHBIM MAaTEpHAJIOM XONd HauGojee IIPOCTOr0 4 ZJRemeBoOro j

MeTona NoJAyueHus TiaumHO3IeMa (Al,05) — CHPbE 3IJEKTPO-

JAMTHYECKOH! BLIINABKU AJOMUHUS — ABJIANWTCHA GOKCUTBHI (OK-
CHAbl ¥ TUIOPOKCHUADbI ajIOMUHMS, 3arpsd3HEHHDbIe NPUMECTMH).

BOKCUTOB Me B HeOpaxX 3emyiM HeCPaBHEHHO MEHblle, JeM |

ANWMOCUIIUKATOB.

B mamei crTpaHe oc o6 enso olylaeTcsd HEZOCTATOK GOK- -

CHTOBOrO Cbipbf. Il0 NPOrHO3aM CHEUMaNUCTOB, Ka- |

yecTBeHHbie GOKCHTH SYRYT M3IPaCXONOBAHB B Giuxaiumie

30-40 neT. B CBA3M C OXKMOAEMbM CHUNEHHEM TEMIOB POC-
Ta aMOMUHMEBOro NPOU3IBOACTB2, C YBENUYEHHEM CHPbEBBIX }
33a0aCOB 32 CVYeT BOBJEYEHHS B NPOU3BOACTBO GOKCUTOB
33aHHXEHHOI 0 KaueCTBa ¥ OCBOEHHUS TPYRHONOCTYNHBIX IJIf 4
pa3paloTKM PpaitOHOB, BO3IMONHO, AaJIWMHHUEBOrO CBHIPbA;
xBaTUT eme Ha 30-40 ner, HO ‘B JNWSOM cnyqae}
ofecrnevyeHne aNNMHHMEBOH INPOMBUIEHHOCTH OOKCUTaMM
OTpaBUveHo. 4

Hapﬂny C 3TUM H3BeCTHO MHOI'O Mnnepanoa, KOTOpPbI&]

MOXHO PpPacCMaTPHBATDL Kak aanHHnnconepmamee cmpbeﬁ

HeenuH, CEPMHUT, JeANUT, KaONHHUT M IP.
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MHorue #3 HUX B 3HAUYUTENDbHBIX KOJUUYECTBaxX COOep-
KaTCHd B CaMblX Pa3JMVYHBIX IIPOMBIINIEHHBX OTXOHaX M, B
YaCTHOCTHM, B OTXOAaX TI'OPHOXOGHBAWIMX HOPEeRNpUsTUH,
sonax T3C, BMemawumx NOpPodax PyYHA HEKOTOPbIX IBEeTHbIX
MEeTajJIOB, OTXOHaX INPOU3BOACTBA ANATUTOBbIX KOHIEH-
TpaToOB.

0 xu6UHCKMX He@eNUMHAaX Mbl yxe paccxa3sbmaiu. He Tak

NaBHO OHM He HAaXONMJM MPaKTHUECKOrc NPUMEHEeHUS H Ha-
HOCMJM Cepbe3Hb ymepS Nerko Yys3BUMOX NpUpPOXRe
Cesepa. Cefiuac Gonee ONHOMX HATOK OTX0ZOB §uoTanuu
anmaTUTOBOrO ChHpbs NepepalaTbBaKTCH C IOJYYEHHEM He-
$enuHOBOr0 KOHLeHTpaTa. [loka B CHJIY CKOpee OpraHu-
3aLMOHHO- 3KOHOMMUECKUX, YeM HayJHO- TEXHUYECKUX K Mpu- .
YMH OCTalibHag YacCcTh OTXONOB He ucnonbsyercsd. Ilpu
TIONIHO# Xe MX YTUAM3AIKU MOKHO HOJAyuuThb Sojee 2 MIH T
rauHolema, cebune 600 Thic. T nmoTama u 20-25 MaH T nRe-
MEeHTa. )
" Heucnonb3oBaHHBMM OCTalTCs M Bo3MoxHocTH KoyHpan-
ckoro Mectopoxnmenus (Hasaxcxas CCP) MemmbX pyx, Mpu
nepepaloTKe KOTOPbX MHWJUJIMOHBI TOHH CEepHLUTOB, conep-
¥aumx Ko 40 % okcuIZa aJIOMUHHS, UAYT B OTBaJ.

JuTepecHo, ITO TeXHONOTHd, Pa3paloTaHHaf COBETCKU-
MU YVUEHBIMM IOJf XUSHHCKUX aNaTUTO-He$enMHOBHIX pPYyI
(cM. c.144), ucnonpsyercs Yupmosr "MoHTekaTuHy Iau-
CoH" mNA nepepa6oTku yeinutToB Wranuu. CrnenosaTenbHo,
METOX MOXeT GbTb pPacHpOCTPaHEeH Ha IPYrue BULb allloMU-
HulfcomepKalero Chipbd, BKJIKWYAd DPa3JIUUHbiE ATWOMOCUNH-
KaTHbIE . OTXOAb. CHEpXUBawT ero Golee WMPOKOe BHeOpe-
Hie CPaBHUTEJBHO BBICOKUE 3IHEPro3aTpaThli B Mponeccax
CIeKaHMus. 3HAUMTENbHO MEHbIe} 3HEepProeMKOCTblo OTJIMVA-
eTcs THAOPOXUMMUEcKoe pasyiokeHue. C IIOMOWbN T'HAPOK-
CHEa HaTpUd (Kanud) NepeBONAT OCHOBHbIE KOMIOHEHTHI
aJIOMOCHJIMKaTOB B PacTBOpP:

.

Na,0" ALO," S0, 3H,0 + 2NaOH = 2NaAl(OH), + Na,SiOs.

OnZHaKO NPOAYKTH peaklUuu, B3AUMONEHCTBYT Mexay
cofoit, 06pa3ywT BONOHEDPACTBOPUMDbIA THAPOATWMOCHIUKAT
HaTpus (Kamuug):

2NaAl(OH) 4 + 2Na,Si05 = NaEO'AbO3'2$02'2H20 + 4NaOH,

U, TaKHUM odpaaom, HaGnwaaeTcd JHb nepekpucTannuila-
g HCXORHOro IpPOAYKTa C odpaaosauuem TepMOONHaMUuuec-
KU YCTOﬁQKBNX B JAHHBLX YCJIOBUAX COenUuHEHUNA.
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lns cBS3bBAHUA KPEMHHS B MaJiopacTBOPHMOE COemuHe-
HUe n06aBNINT, HANPUMEP, TUAPOKCHA ¥ NPOBOAAT Bbule-
Jlay¥BaHHe HeQelMHa B aBTOKJIaBe:

(Na,K)[AISiO4] + Ca(OH), + NaOH + H,0 =
- NaCalHSiO,] + (Na,K)AI(OH) ,.

['umpoxumnveckuit cHocof MCKINYaeT BHCOKOTeMImepa-
TYPHBf NpPONEcC CHeKauus u o6ecHevnBaeT nepepadoTKy
ANUMOCONEepPXalUX OTXOKOB IO MAJGOTXONHOM TeXHOIOrHH.
OH mosBoNseT NONyYaTb BLICOKOCOPTHbUE GOKCUT 3 Hede-
NUHOB XUGMHCKUX PyR, He§elMHOBBLIX MOPOA M BbICOKO-
KPEeMHUCTBIX G0okcuTOB HasaxcTawa, He{eNMHOBbBIX KOHIEH-
TpaToB HpacHOApCKOroc Kpas, LOMEHHBIX WNTAKOB, 30/ 3Ki-
6acTy3CKUX yrie#, APYrUX OTXONOB  HM3KOCOPTHBIX alio-

MUHUACONENalMX NPONyKTOB. Takoif cnocof B TPUMEHEeHUH |

K MeCTHDIM MaTepuajlaM aKTUBHO npopabaTbmBaercs B CIIA,
BenuxoGputanuu, Pymbmuu, ['epmanus, Benrpun u Yexo-
CIOBaKUH.

Hapany c runpoxuMudeckuM pa3jioMeHMeM B TeXHONOTMH
HeGOKCUTOBOr O ChPbi BCe GoNbliee 3HaUeHUe npuofperaer
MEeTOH CIeKaHud.

O6cyxnas NepCHeKTUBbl MCHONb3OBaHMA OTXONOB Kak
MUCTOYHUKOB METaJJIOB, HeOGXOOUMO TaKKEe OCTaHOBUTBCS Ha
npoSineMe yTUIM3AUMM OTXOLOB noTpedieHus, NOTEPABIMK
CBOW IOTPeSHTEeNbCKYl LEHHOCTb KaK M3AeNus, HO He Kak
MeTaJJICOnepXamue NPOAYKTBL DTO CHEUUaNIbHBH U OVYEeHb
BaXHBM BONPOC, Ha KOTOPOM Mbl TeM He MeHee He Oymex
OCT2HABJIMBATLCH MOKPOSHO, TaK KakK OH CKOpee OpraHi-
33UMOHHO- YKOHOMUYECKUK, YeM TexXHONOoruyeckuy. ScHo,
UTO NMepepaloTaTb METAJIAMECKHH JIOM B TOTOBOE M3Zenue
HE COCTaBUT OCO60Oro TPyHNa, OVUEBMAHO TAaKKE 3KOHOMU-
Yeckoe NPeuUMymecTBO UCNOJNb3IOBaHME OTXONOB NG CpaBHe-
HUKW C NPUDOIHBIM MaTEpUAJIOM. : ‘

BoT Tonbko onum npumep. B HacTosmee Bpems B cTpa-
He Co6UpaeTCs NPUMEePHO 50 MIH T MeTalAMYeCKOro JoMa u
OTXONOB YEePHbIX METAJNOB, VTO 3KBUBAJIEHTHO TAKOMY Xe
KONMVecTBy CTanM, IJS BLUIUTABKK KOTOPOH NOTpeSoBanoch
6bt Gonee 100 MNH T Xene3Holt pyant u 65 MIH T KOKCylo-
werocs yrnd. llepennapka NoMa [O CPaBHEHUN C BHILIAB-
KOf CTany NPM NONHOM METaJIYPrUYECKOM LUKIe YMEeHb-
Wwa2eT 3arpasHenue aTwocfepei Ha 86 % u runpocdepnt Ha
76 %, a oftem oTxomos

coKkpamaercs Ha 97 %. Hamuuo °
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Sonbmoit dxonoruvyecHuBt IPPeKT U IXOHOMUA TNPUPOAHDLIX
pecypecos.

B nenox NPOM3BONETEO YEPHOr'O METafAna HI AoMa of-
xonurca B 25 pa3 newesne, yeM ero nalyvdeHue u3s pya.
He menee pnevarndomue 3HONOro- SKOHOMUYECKUE MOKa3a-
TeAM XaPaKTepPHbi IN% UBETHMX U PefKHX MeTalloB.

Tex He MeHee no pa3jHbM NPMUHHAM THICAYM TOMHH OT-
KOHKOB WEPHBIX M [BETHHH METajNOB, X COKRAEHMMW, MNe
CTANW ANA Halled NIDOMBAIIEHHOCTH BTODUUHBM CHPBLEM.

Henv3s o60TH MKoNNaHHEM elle OAMH HCTOUNUM pas-
JMKYHBX MWeTaanoB. OH HaXOHMTCH, .. Ha MYCOPHME CBaj-
KaX,

Chiphe W3 OMTORMX OTROINOB

Tpepgpbie SMTOBHE OTKOAB — TaX HAIBMAPT TO, YTQ B OfU-
Xofe UMeHyeTc§ Gonee MOPQTKO ¥ MeHee RPWBAeKaTeNhHO
- Mycop,

llpoGnesa TPRHCHOPTUROBKM, XPAHEHHRS ¥ YTUNRIANKE
TREPRblX GLITORLIX OTXOACB NpPHOGpeNa B HAWK JHU BaxHoe
NpUPOACONPaHHOe IHaveHKe, [lon cBanxu NPUNOAMTCE 3BHE-
MaTh HBMGONee LjeHHbie NPHr ODONHBIE 30HM, 3TO Yaume Bce-
ro 3eMiM, WIbIMAEMbie U3 ceNbcKoxnIshicTBenHoro odopo-
Ta. BeTep u AupHeBble BOAb! HER3IGEeXHO DPaCUMPANT PAXUYC
EeﬁCTBHﬂ MOIMbBIX M BEChMa OJIACHBX UCTOUHKKOB AHTRONO-
FeHHOr O 3arpg3HEHHA, KAKUMU AENA0TCA CBaNKU,

Poct HaceneHus B Tropofax BbiIbBaeT yReJHMENUe
0o63eM0oE GbLITORBX OTXOROB, RONY KOTOPHX B ofmedk Macce
TBEpPAbIX OTXOKOB 3IaMETHO BHIPOCN2 32 NOCNENHHEe Fonbl.

B Mockse oXono noROBUHHB BCEX THEPAMX OTHOROB
(puc. 19), BHBO3MMBIX Ha CBAJKMK, COCTaBAALT GHTOBbE
(nMeeTcss B BMAY UX OLeHKa MO MKac¢ce, TOFAa KaKk [0

z D) 3
ofseMy, YYuUTbIBad Manbgi HachmHo#X Bec — 0,2 T/M°, OHH
CyecTBeHHO npecfianapT Haj NpoMbiuneHHbMu). B cpea-

HEM Ha HKaxforo MuTeNns CTOAMNbB TNPUXQAUTCE  OKOJNIO
300 Kr 6bLTORBIX OTXONOB B rojfl, ITo KonuyecTro 3a 10
neT ysenuuusaerca npumepno B [,5 pasza, Poer, Ko-

HEOYHO, He fecnpelenbHbii, ¥ KOPLa-TO OH 3aMedNUTCH |
Dame MOKET NPEKPATHTHCH, HNOCTHIHYB KaKkoro-Tto "mnpenena
Hacsuyenus ". Iloka xe 3Toro He mpowsousio. Y ecam ceii-
Yag¢ KONHYECTBO OMTOBBLIX OTXOHOB MOCKBbBI OLleHMBaeTcs B
2,5 mau T/ron, To K 2000 r. ux omuazexvdi renosol
0658M MOMOT COCTaBUTH npumepHo 4,5 wiH T. B nenom xe
o CTpaHe KOJHUYecCcTBO 6bn05bm OTXOA0B OHEeHHBaeTcd
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OTX0abl KOXeBeHHOo’
MPOMBIUIIEHHOCTH

OTX0b! U3 OUMCTHBIX
COOPYXEeHMIt # HTaMbt

Hedrenponyxrer

Heopraumnyeckne

IponsBoacTBeHHble conu

CTPOHTENILHbIE OTX0ObL

[ Bymaxuble oTxonnt

Monnmepurie

MaTepHasbl OTXO I bl TPHKOTAXa

OTXOABI TEKCTHIIA, |

rr MOCKBA

3obl1, WAaKK, ro-

KokcoBbie oTxonst
pesnble OTXOABL

Otxone! muesoi npo-
MBILLUTEHHOCTH

I Ipesecusie oTxoabt ]

Pesnna 1 peauHoTeX-

HHYECKHe OTX I I
OZBL OTXO/B! TPOU3BOL- BsIToBBIE OTXOMNB
CTBEHHOTO NoTpe6-

JIeHuA

Jlaxoxpacounsie
MaTepHanbl

JlerkoBocIIaMeHAO-
LUMeCH BellecTsa

P u c. 19, Teepaste oTxomsl r. Mocksa

npuxepHo B 60 Mar T. [lo nporHosam ZxemorpadoB, x
Havany XXI B. 80 MiH venoBek 6ymyT XuUTb B KPYIHBIX
roponax ¢ He MeHee YeM NOJYMUWJINIUOHHBIM HaceJeHUeM.

Tonpko B 3THR ropoaax o6BeM OBITOBBIX' OTXOHOB XO-
cTurier 24 MiH T.

B npombuwieHHO pa3sBUTBHIX CTPaHaX KOJIMUYECTBa ObITOBLIX

OTXONOB KoneSnwTcs B npefenax 200-500 Kr/rom Ha

yenosexa: CIIA - 520, ®pamumg — 300-360, Conmammus — |
165-190, Hamama — 380, Aurmus — 240-300, Mcmanus - §

200.
x ofpasyercs 3HauumTenbHo Sonbme B KPYMHBX ropo-

Oax: Hanpusep, ans How-Wopka u Yuxaro romopoit oSseM J
ObITOBBIX OTXONOB Ha LYWy HaCeNEHUS B 2 Pa3a BbUUE, UEM |

B CpeIHeM IO CTpaHe.
Teepable SbITOBbIE OTXOAbBI OTIMYANTCH MHOT OKOMIOHEHT-

HOCTBO U PA3JIMYHBIM COCTaBOM, OXHAKO npuMepHo 70 % us -

HUX COCTABJANT NUIEeBble OTXOAB U SyMara (8 %).
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KoMnoHeHTH '
TBepObX
SBIT OBBX CcCCp CIIA Aurnus | Kanama | fnomus | Mcmanus
OTXOROB
TMigesbte 33 23,9 27,0 10,0 30,3 40-50

TIPOAYKTDL
Bymara 40 31,1 30,0 70,0 40,6 15-20
MeTannnl 4,5 9,5 9,0 5,0 2,3 3,5-5
CTexno 6 9,7 8,0 5,0 5,5 2,5-6
Tonuxepbt 2 3,4 3,0 - 10,8 3-8
TexcTunb 6 1,4 3,0 - 2,5 -
3ona - - - 5,0 - -
lpoune 8,5 21,0 19,0 5,0 8,0 35-10

Npuxeyuasue [Uuraskos AL, Cennn B.H. luxknuyecxue
npomeccs B XUMHVECKO# Texmomoruu. M. : Xumns, 1988. C. 167.

C TOYKM 3PeHMs OXpaHbl OKPyKapleid Cpexr BCeE
6bTOBbiE OTXOAbl HEOGXOMMMO NepepaBaThBATb C MONHON
yTUAM3ALME! UIM O6e3BPEXUBaHHENM. Ecnu paccMaTpuBaTh
OTXOOBI He TONbKO IC KOJuYecTBY, HO U IO LEeHHOCTH OT-
NeNbHbX KOMOOHEHTOB, TO UX MOMHO DPaCHOJOKUTH B P
NUIeBble OTXOObl — MeTaJubl — 6ymara — cTewino. OcTaiab-
Hble KOMIIOHEHTHl MOXHO .He M3BJeKaTb, TaK KakK OHH He
¥MENT GONDbIIOTO 3HAaVeHUs — TaK CUMTAaWT IKOHOMUCTH M
TeXHOJIOTH, HO He 3XKO0JOrM, IS KOTOPBIX XapaKTepeH 6o-
Jlee WMPOKU# HOAXOI. .

Takux 06pa3oM, GBITOBBIE OTXORBl — ocofbif BHA BTO-
PUYHOT O ChHipbsi, B COCTaBe KOTOPOro TOJNBKO IO MockBe
eXeronHO KOHNeHTpupyeTcd cBbme [00 Thic, T MeTaJuIoB,

u3 HUx Gonee [0 ThC. T UBETHbIX. 3JTOT HCTOUHHK

METaJNJOB He MCTOAeTCHs H B OTAMMHEEe OT NPHUPOAHBIX
MEeCTOPOXKIEHU# NOCTOIHHO IONOJNHAETCS HOBBMM NOPLUIMU
CHpbA.

BbimenswTca TPM OCHOBHBIX HalpaBJeHUS TP OMBUILT EHHE 0%
nepepaloTKM TBEePABKX ObITOBBIX OTXOIOB :

— oT6op MeTanioB U XPYTHUX 3HepreTHYecKH Gan-
MAaCTHMX QPakuuil C NOCHENyPIMM CXUCaHUEeM OCTaTKa U
yTUNR3aLuMel# Tenna INf NPOK3BONACTBA 3IJNEKTPOIHEPruM MM
TemnocHa8XeRus ;

— cyxad mneperoHka (OMPOAM3) MoOCje IPeABAapUTEeNb-
HOro oT6Opa TOJNbKO MeTajsla C MOJyVeHHeM XUIOKOro WK
rasoofpa3sHOro TOMIKB2, a TAKKe CONYTCTBYWUMX NPONYK-
TOB; '

— oT60p MeTalda, CTeKJa, IJACTMACC M TEKCTHAR C
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NOoAyYeHMeM OPraHMVecKO# MaccChl, NPUrORHOM ANA NPOM3-
BOJNCTBA NMBOTHOBONYECKUX KOPMOB M OpraHuvyeckuy ynof-
PEeHUR.

B Mupe HacuMTbBEETEH CBBUUE THICAUM MYCOPOCKUraloUmMX
3aponoe. Cmurauue ObITOBBIX OTXOAOB ¢ YyTuausanued
TOJNBKO BDHEPruM HepeHTAdenbMO, HO €ro NpoHONMANT HC-
NOJNILIOBATHE BO MHOPHMX CTpAaHaxX MHpa TJaBHbIM o6pas3oM
Kak 5fPexTupHbit cnocof NepspaboTHUM FOPOACKOr0 MYCOo-
pa. CuyyraeTcH, ¥ 3T0 AeRCTBUTEABHO TaK, HTO 3IKOJOIU-
yeckass PeHTad@NbHOCTD B O9TOM CJHyYae MOKDPBBAET 3IKO-
HOMHYeCKHe y8bThu. TeM He MeHee elje 3IHavMTelbHad
YacTb OBITOBBIX OTXOLOB BbIBO3UTCA Ha MyCODHBIE CBajKi.
Koneuno, TepMuueckas nepepaoTHa OTXONOB He OPUBORAT
K NONHOMY UX YHUMTOXEHMb. Haxoe-TO KONMYECTBO TBEp-
ZOro BEEecTBa B RUAE@ 3016 M INAMOB OCTaeTCckx, HO,
BO-NepBblX, N0 Macce ¥ Tew Soneé mo ofheMy HX He-
CPaBHEHHO MeHblle, YeM HCHONHOro o6paBaTbBAaEMOro Npo-
OyKTa, a BO-BTOPBIX, M 3TO HEe MeHee BRaXHO, OCTaTOK
nocjle BBICOKOTGMIEPATYPHOro BOSAEHCTBUSE OKa3bBABTCH
a6CoNTHO GUPNOrMYecKH Ge3BPelHbBM ¥ MOMET XPaHUTBCH
Ha CBajKkax Ge3 yrpossl Iiad uYeJOBeKa M OKpyxawuei
Cpexnsl,

C y\xe'rom IKOHOMUMECKUX HEeOOCTATKOB 'reprmqecxor'o
MeTona nepepadOTKM WHMPOKUM QPOHTOM BeAyTcs uccie-
nOBaHHA IO CO3NaHMIW HOBBIX TEXHOJNOrUR M ofopynoepanus
ans nepepadoTKH GBITOBBIX OTXONOB C H3IBJEYEHUeM BcCex
L{eHHBIX KOMIOHEHTOB,

B mawelt cTpaHe pa3paBoTaHbl TEXHONOPMA W OCHOBHHLE
HEeCTaHRaPTHHE aTrpérathl ANS MeXaHU3UPOBAHHOrQ u3-
BJIEYEHHA M3 ObITOBBIX OTHOHOB MNETH KOMHOHEHTOB:  MaKYy-
MaTYPBl, NONUMEPHOM NIEHKM, UEepHBIX M LBEeTHHX MeTaj-
nOB, NUMEBBK OTXOAOB (C NPUr OTOBJIEHMEM U3 MOCHEOHUX
KopMa gig ckota). [loxofuvdk 3aBonm moner nepepalorats
B roan 200 fTsic. T Mycopa M sumnyctutrs 7,5 Thic. T
YepHOro MeTaana, oxkoso [ THC. T UBETHOrO MeTajta,
1,6 Toic. T nmonumepHo#t mieHKn ¥ okosno 5 THC. T Cyxoro
Kopwa. [lpu6biib OT peanusaAUUU NONYUEHHBLX LEHHBIX KOM-
NOHBHTOB €OCTaBHT He MeHMee 4 MaH py6. /fon, a odwas
HapopHoXo3gRCTRRHHAA IPPerTHEHOCTD - 8,5 mnu
pyd. /rox.

Tak yewnMaAMU TEHHONOFOB M KOHCTPYKTOPOB ABHO HE-
NPeCTHMHO® ChPH8 — MYCOD  MOMST NPeNPaTHTHER B HeH-
Hbl®@ NPOHYKTR, a FOPON — MIGABUPHCH OT TBEPABIN BbTo-
BLIN OTHOROS.
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YBbt, HNyTD K 3TOMYy He GAM3IOA H He Nerok. Beab ceit-
yac B CTpaHe (QYHKUMOHMPYWT TOJDKO HOEBATH WYyCOPOCKM-
raoiux 3aBONOB ¥ ewle TpM cTpoaTcd. Jla ¥ OHM ewe Xa-
JI@KW OT TON# TEeXHONOIrHMM,; KAKyW Mbl TOJIBKO YTO OMUCAJNH.

[locTPOUTD MyCOPOCKHIalLMi 3aBOX, KOHEYHo, ROpoXe,
yex oSopymosaTb cBalKy. Kpoxe Toro, Haum 3aBOAM He
HMEWT CMCTOMbl OMMCTKY ra30B, BBHENANIMXCH NPH CXHUra-
HAY Mycopa. Tak uTO KypopTebe ropoxa [laturopck ¥ Co-
@, uMewLue NONOSHBIE 3aBOXbI, [OKa OCBOSORWAMCH OT
6bICTRPOro “pacHofiizaHUd " CBaJIOK TONBKO 33 CYET YXyX-
WeHHS KavyecTBa BO3nyxa. J Bce-Taky MYCOPOCKHIawiue
3aBOABl C COBPEMEHHOX cHCTeMoi mbie- M Ta300uHCTKH,
yTUIM3aLNUe# BCeX KOMIOHEHTOB CNUraeMod Macchl — caMbit
HaXewHbdi TIyTh 6OPbLOBI C TBEPABMH OBTOBBIMH OTXONAMM.
Hecnyvaitno B fnouum cxuraerca 70 4 mycopa (y Hac, K
CONalleHKo, TPUMEPHO Tonsko 3 %).

Mocsie pasroBopa O CTOAb HeoSBMHBIX OTXOXaX BIOJHE
yMECTHO BCHOMHMTBD M O HECKONbKO HeOGBYHOM
KCIOONb30BAHKN HEKOTOPBX M3 HUX.

OTxoan Ang OURCTEX OTXOROB

[naBybif HEBOCTATOR XUMUYECKKX H QU3UKO- XHMMUECKHX
METONOB OYMCTKM CTOVHBIX BOA — HEOGXORMMOCTB HKCIOJNb-
30BaHMA PpPa3JMVYHLX pPeareHTOB U MaTepHaJioB, MTO NpHu-
BOAMT K 3IHAUMTOJbBHOMY YAOPOXaHHN Hpolilecca. B HacTof-
ee BpeMs OCHOBHOe BHUMMaHHMe o6paleHO Ha INOMCK ZReue-
BbIX BEMECTB, CHOCOOHBX OGeCHedMTh BBICOKY® CTeIeHb
OUMCTKM TPH MHHHMAJIBHbBX 3aTpaTaX. OCO6EHHO 3aMaHVMBO
HCHONb30BaHKe "OpPOCOBBX”" MaTEepHaNoB, CTOMMOCTB KOTO--
PHX ONpeReNfeTCHd TOABKO 3aTpPaTaMM Ha HX IOATOTOBKY K
NPHMEHEHUN B TEXHONOIKH BONOOYHCTKE. TaxkuMK MaTepHa-
JaMB MOryT ObiTh Pa3NUVHBI® OTXOAL NPOU3IBONCTBA U
norpeGnenus. OHU saBAIWTCE HauboNee IKOHOMHMYECKH
BB ONHBIMM Pear eHTaMH BOJOCOYMCTKHM. B RacTosiee BpeMd
UAeT WHTEeHCUBHLOf TNOMCK M HaKOMJeHUe HNaHHbBIX 1O MHC-
NMONb3OBAaBUN XMMHMECKHX, KOAryJsLUOHHDLIX, COPOLMOHHBX,
PUNDTPYNLUX M OPYIMX CBOMCTB OTXOROB. YMe MOXHO ro-
BOPUTh O CO3KAHMH M Pa3BUTHM HOBOrO HaNpaBJeHus B
o8NacTH TEeXHOJNOMM OYMCTKH CTOYHBIX BOX, TaK Ke Kak Hu
0 HOBLIX O6NacTHX NPUMEHEHHd OTXOAOB. Haxexma Ha BbI-
COKY® 3KOJNOrHMECKYNW K 2IKOHOKMYEeCKYH 3PPeKTUBHOCTDH
NONOGHbIX TEXHOJNIOMMM BIONHEe OOOCHOBaHa.
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PaHee ymoMuHanach BO3MOMHOCTD B3IaUMHOM HeNTpPau-
3aIUM  WeJo'HbXx W Kucabx Box (cM. c.T? ). 3ror
Nponecc pealu30BaH B NPOMBIWIEHHbX Macwrabax W ABJA-
eTCHd APKUM IIPUMEPOM MCIIOINb3OBAHUR OTXOLOB IIPOU3BOX-
CTBa IJd YJAYVIIEHHT KauecTBa OKPYXawWei cpennt NP Mu-
HHMaJIbHBIX 3aTPaTaX. B HacTosmee BpeMI HaUMHANT TaKXe
HAaXONUTb NPUMEHeHHe INf HeUTpalnW3aluu IEeJOYHbX CTO-
KOB OTXOZXsle ra3bl, COAEPKAIMe YrJeKUCIbHM M CepHuc-
THA ra3pl. B Nomo6HbIX NpoLEeccax NPOUCXONUT HE TOJNbKO
HeATpanu3anud CTOYHOM BOJB, HO M BBICOKO3PPEeKTUBHas
OYUCTKA OTXOOAIUX I'2a30B OT BPEIHbIX MPHUMECei.

Hcnonv3sopanue YUJEKUCIOrO rasa B OMHCTKe CTOVHBX
BOXI npennoqrnTenbneu O CPaBHEHHW C npuuenenneu cep-
HOM MNU CONAHOM KUCJIOT IO CHeAYWIMM COOSpaMeHHIM:

— Pe3K0 CHHXAeTCHd CTOMMOCTb OWMCTKM U JaxXe yaa-
eTcd NONYYUTb IKOHOMHYECKMUH 3PYexT npu peanusaynuu
06pa3youmxcs XKapO6oOHATOB;

— HCKIYYaWTCA 3aTPaTh 3HEPrHM Ha IepeMellBaHue;

6naronaps NJOXOH PaCTBOPUMOCTH YrJEKHCNOro rasa
YMEHDBIIAETCHA ONAaCHOCTb IePEeKMCNIeHUs CTOYHBX BOX;

— ofpa3synuuecs NPOAYKTHl HeHTPaiau3auuu (KapsoHaThl)
HaxXOOAT Goiabllee IPaKkTHUYECKOe npnuenexue, yeM Cynb-
$aThl MUAM XIODPHADL

OcyllecTBNGHKEe MNPOLECCOB HEeMTPaJM3alUUM B CHCTEMaX

“ra3—XUOKOCTDb" OCO6EHHO NEepCNeKTUBHO Ha NPenNpHITHIX

TeIIOIHEPreTUKU. Mbl 3HaeM, YTO B cocTaBe Z&biMa TI3C
conepxaTcqd OonbliMe KONMYECTBAa CEPHUCTOrO, a TaKKe
YLJEKHCNIOro ra3a M ZPYrUX KHUCHBX KoMnoHeHToB. C npy-
ro# CTOPOHB!, NPM TI'UAPONUIAKOYZIAJNEHHH MOONYYAaWT 3IHAVM-
TeNbHble OGBEMbl WENOYHBX CTOVHBX ¥ OGOPOTHLIX BoOX,
KOTOpble IOAJeXaT HeHTpalu3alLuu nepen cO6pPocCOM WM
NOBTOPHbIM yhnoTpeSneEueM. JoOKa3aHa B NPOMBUIUIEHHBIX
YCIOBUSX BOIMOXHOCTBL O6e3BpPEeXUBAaHMd 3THX BOX C
NOMOIbY® IBbIMOBBIX ra3oB. llponecc, NpaBRa, 3aTpPyAHeH
o6pa3oBaHMeM coJiei, IJIOX0 MNONNaMnUXCH BhiXeNIeKUw,
OOHaKO 3TH TPYHHOCTH NPEONCNMMb. JeTanbHag paspa-
6oTKa NONO6HOH TEXHOJOIMK M ee NPOMbIIEHHOe BHe:n-
peRue ofemalNT BBICOKHMHA SKOHOMUVUECKHH M SKOJOruUyYecKui
sffexT.

MHTepecHa BO3MOXHOCTD MCNOJAb30BaHUS OTXOASUMUX
ras3os, coaepxaluux SOz, ONg OYHUCTKU CTOUYHBIX BOX OT

coenuHeHu# xpoma (VI). Ipy BOCCTAHOBJNEHUHM HOHOB XpoO-
Ma (V1) no xpowa(Ill) B meNoOVUHO# Cpelde TFUAPOKCUI XpPO-
Ma (I11) BbHazaeT B OCAAOK INPH ONHOBPDEMEHHOM pPe3KOM
YMEeHbIIeHUN CONEepPXaHUf AUOKCHA2Z Cepbl B OTXONTMUX
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rasax. lunpoxkcux xpowma (I1I) moxeT O6BITb HCHONB3IOBAH
KaK TOBapHBO{ NPOAYKT.

Jlyqume BCero mHpPUMEHATb TBepAble OTXOAM B COP6-
LIMOHHOX TEeXHOJNOIMM BOHOOMUCTKH.

TBepable OTXORbl, oO6pasywimuecs INIPU NPOH3IBOACTBE
CTaJM M aNOMUHMA, MOXHO C YCNEXOM WUCMONb3IOBAaTh I
yRaNeHUd M3 CTOVYHBIX BOX PHocPaTos.

Macna, HefTp ¥ HedTENPOAYKTHl MEPCHEKTHBHG yZAaJATh
H3 CTOVHBIX BOA C IIOMOIbR NUPHTHBIX OrapKOB, lNaka,
KOKCa, 30JB, WUIaMa, a TaKKke PHUCOBOK WENYXH, CeHa,
CTPyXKu ¥ onuiok. [lociemnue nepen ynoTpeGneHuex cie-
nyeT o6paGoTaTh I'UEPOYOSHBIM PaCTBOPOM.

lNonyvyenue u3 HUNIBMEHUTA JOMOKCHRa THTaHA, CaMOro
KPYIHOTOHHAaXHOI'O NUI'MEHTa, MHPOBOE IPOU3BOACTBO KOTO-
poro gmocturno 2,5 MIH T, CBS33aHO C O6pa3OBaHUEM
GONBUMX KOJMUMECTB TBepabix oTxomoB (3,6 T cynbfaTa
xenesa (I1) Ha | T roToBoit mpomykuuu). 3TH OTXORB AakT
HeIJIOXKe pe3yNbTaThl NPM KX TNPUMEHEeHUU B KavecTse
KOaryJgHTOB BMECTO OOBMHO HCHONB3YEMOro cyibdaTa aM-
MoHug. [lpHueM MOXHO OUMIATH BOXB CaMOr'0 pPa3IUYHOrO
NocAeRywllero Ha3HaVeHUs BIUIOTH AC MX UCIONbL3I OBaHUA
B KavyeCTBe NUTbEBbX.

" CTpyXXH, MeTalIHYecKUe ONMUIKU, OKaJIMHAa M TPaBUIb-
Hbleé P2CTBOPH  MOI'YT HaWTH NPHMEHEHHe IpPH Xoaryid-
LMOHHOM OVMCTKE CTOVHBIX BOX OT AKTUBHBIX KpaCUTeJei.
Pa3nuuHble NpOMBIUTIEHHBIE OTXOAB! O6AaZalT BBICOKOK COpPG-
LIUMOHHOM EMKOCTbl 110 OTHOWEHHW0 K IOBEPXHOCTHO-aK-
TUBHbIM BEIECTBaM M CHHTETHYECKUM KPaCUTENIM, NpHYEM
HepeAKo OHU naxe Gonee 3YPPEKTUBHB, YeM TPaAULUKOHHO
HCIONb3yeMbie COPSEeHTHL.

Ilpy ouMCTKE CTOYHBIX BOX OT PEAKUX U IBETHDbIX
METajJIOB 3IKOHOMUYECKU ONpaBAaHHBl COPGUUOHHBIE METOXbI,
HCHoNb3yhlie HXelleBblie MNPUPOAHBIE MaTepHaibl (TJIMHUCTHIE
npooyxThl, Topy, Oypble yram u T.m.). OHM, OHHAKO,
O6BMHO 06JNafZalT HU3KOX COPOUMOHHOMX eMKOCTblW, uTO
BBI3bBAET WX 3HAUMTENbHBbII pacxox. [locnemmee, B cBoO®
oyepenb, CYyWECTBEHHO CHUXaeT 3KOHOMHYECKHE MpeuMy-
mecTBa NOXOSHBIX COPGEHTOB, a XPOMe TOro, CO3NaeT
HexXellaTelbHble TEXHOTrEeHHble BO3AESHCTBUA Ha OKDYXAWILYI
cpeny. Jcnonb3oBaHUEe B aHaJIOTUVYHBIX CJIYYasX OTXOXOB
IPOM3BOACTBA, KOHEYHO, NPeANOYTUTENbHEN.

MporanenHsit npy 400-800 °C KpacHbif mwiam, ofpa3ymn-
WUMACE [PU IMPOU3IBOACTBE AJWMUHUA U3 GOKCUTOB (CM.
€. 75 ), MoXeT cop6MpPOBAaTb PenKHUe M ILBEeTHbe MeTaJuIbl
M3 CTOYHbX BOX. C momomple 3TOro copSeHTa yZaeTcs ocC-
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BoSonuTbhca OT mnpuMeceir ma 98 %. Inaku MedHO-HUKe-
JIeBbiX NPOM3BOACTB NPUIOOHBI IS IPUroTOBIeHUd 3IPfHex-
THUBHbIX COPSEHTOB, MCIONb3YeMbiXx IPM OUKHCTKE MPOMbIL-
JIeHHBIX CTOKOB NpeNNpPUATHM LBETHOH MeTallypruu.

CToyHBIE BOXAb, cofepxaume He Goaee 10 kr/; xpowa,
yrop, PocaTsl, menoun, Macja M HedTenpoAYKTHl, HOX-
NalTCA OUYMCTKE C MOMOW(b NUPUTHBIX orapkos. Mx rpu-
MeHeHHE, ONHAKO, 3aTPYNHEHO BO3MOXHOCTbO BTOPHMMYHOTO
3arpa3HeHUs BCHeNCTBME BbUUesauMBaHUs BPENHbX BeWetTB
u3 nopoSxoro copfenta.

o 98 % CUABHOTOKCHMHOTGC METaJlIa, XaKUM #BffeTcs
KaIMui, MOXHO YHaJUTh H3 CTOYHBIX BOA C NOMOWLbM
of8bIMHBIX NpeBecHbi® ONMIOK, NpegsapuTenbHo obpafotan-
Hbix menoubk. Eme Solee aKTUBHO MOHB KanMKA NOrfo-
UANTCR RYKYDYIHBIMH II0YAaTKaMU.

Oco6eHHO UHTepeCHa2 BO3MOXHOCTDL NPUMEHEHUS B Kade-
¢The COpPSEHTOB pE3INHOBOM KPOWKM, HITOTOBIEHHOK u3
ABTOMOGUNBHBIX IMH M HAPYPHX OTCJIYXUBUNIX IIPOMbOIIIEHHBIX
pPe3uHoBbX #3genusk, a TaKKe KOKca, 06pa3ymmerocx npu
H®posize pPe3uHb. 3JKONOrUYecKas M IKOHOMUYECKad
Heseco06pPa3HOCTh MCTOAB3IOBAHUY TNOLOGHBIX COPSEHTOB
Bonee yeM ovepuiHa. C UX HOMOWbH YyHaeTcd CHHIUTH
KOHUEHTPAaLUKO pEeAKMX ¥ LBEeTHbIX METaNJI0B B CTOYHBIX
BOZNAX BIAOTH RO yposMs [IH. Mo cop6uuMOHHBIM CBOKCTBAM
OHH HEe YCTYNaNT HEeKOTODPHIM IPHPORMBIM M HCKYCCTBEHHbIM
MaTepHaiaM (HanpUMEpP, KIUHONTWIANHTY ¥ cMome KY-2x8).

Bte Gonpwiee u Gonbliee KOAHMECTBO pa3JIHVYHMKX IPO-
MBITEHHBIX OTXONOB M OTXOROB NOTPeGJEHHH MHoJaydaeT
BecbMa BBICOKYN® OLEHKY KAaK MOTeHUHabHbie 3§PexTHBHbIE
coOp§eHTsl B TeXHONOIMHM OVYMCTHM CTOYHBX BOX OT PeNRMX
4 UBETHbIX MeTaJNIoB, OT Hpyrux npumecei. K coxamenmo,
THOKa @eue Majo Uu3yvdeHsl, HalIpPHMEP, TEPMOAHHAMUKE ¥
KMHETHKa TPOLECCOB, NPOKCKOATIWMX HAa NOAOCHBLI CopldeH-
Tax. He Bcerpma paspaforaHbl IO KOHIa YCJIOBUA NpoBe-
neHus copOUWHM, MCRINOYanLie BTOPHYHOE 3arpsajHeHUe OT-
XOHaMM U BbIMbiBaeMbIMH M3 HUX NPONyKTamu. B cop6-
UMOHHOM TEeXHOJOrUK OCTaeTCs OTKPHITHIM BONPOC YTHNK-
3alM¥ WJIM OCe3BPEeXHBAaHUA OTXOMAOB IOCJe MX HCIONb-
30BaHMA, TAK KaK NpU 3TOM OGBEeMbl TBEepAOrG HPOAYKTa
O6bIMHO COXPaHAWTCS NPaKTUYECKM HEU3IMEeHHbIMH, 3 CTe-
NeHb UX OTPULUATENbHOr0 BO3IXEHCTBUA Ha INPUPORAY B
JyymleM cliyyae OCTaeTcs TOH xe, a CKopee BcCero, M
NOBbUAETCH MH3-32 TOKCHVYHBIX CBOMCTB COPSUPOBaHHBIX
BemecTB. Ero NpUXOOMTCH peliaTh OTAENbHO AN KaXAOro
KOHKPETHOro ciyJyas M cOpGeHTa.
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lenecoofpa3HoeTy UCNOAb3OBaHUA OTXOROB ang S0pblnl
c oTxonamu Gonee ueM oyepuAMa. B npoueccax BORG-
OYMCTHY OHM He 8e3 MONARIB ANS NPUPOAbl HAKORAT HaK Obi
IPOMENYTOUNOE NPUMeHeHWe (MaTepuaibl Ang copbedros) c
NOCHNeNYRIUM HanpaBieHUeM B So0jee MaTEPHAJIOEMKME Tex-
HOJOruyM (HaNpUMEep, CTPOUTENIbHAf UHAYCTPHUA).

dnecs Mbf, TakuM 06PalON, CTATNMBAEMCS C @M@ OIHUM
NIPHKEPOM KOMNIGKCHOr 0 UCHIONbIOBAHUS TBEPABX OTXOROB,
HO OCHOBARHHOIO yKe HE& Ha uX MHOPOKOMIIOHEHTHOM COC-
TaBe, & Ha paiHooSpasuy TEXHOROIUYECHUN CBOHCTSB.

OTX0AB XUMHNECKON NDOMMINOHHOCTH,
KOPOTHONRBYIHE NIAeNuS # DOVHHE MATEPUMAM

OTNHUYUTeNbHON UepTOd XUMUYECKOK NDOMBUUIEKHOCTH ARJL-
ercq 06bINHO BRICOKE® CTOQUMOCTD CHPDLA. 38Tp&’l‘b{ Ha
Herp cocTABAAWT Ao 60-70 % ce6ecTOMMOCTH BLIIYCKaBMOH
NPOAYKUKY., PaliuoHajipHoe HCHONDIOBAHHE CHIpbA, MUHE-
MHA3alUU% €ro noTeph B 33K}IW‘1HTeanOﬁ CTeIleHu Oupé-
DeNdwT PEHTRSEeNPHOCTH NPEU3IBOACTB2 U ero IKOHOMU-
UBCKHE NOKajaTenu. ‘

B To xe Bpems Xumxue M rasoofpasHbie BHGPOCH XKUMK-
YeCKUX NPeANPUETHUR UHape BCEro OTHUYAKTCHE BHICOKPH
CTeneHbl HKBraTHUEHOro BO3NEHCTBUS Ha MNpPUPOHAY, NTO
npegonpenenseT TpefopaNKe MEKCUMAABHOR WX HIOAALUMU U
HCKNIOWE@HKHS NPOHUKHOBEeHUs BO BHEUHYW Cpejy.

TakuM ofpa3soM, IHCHOMHUECKME M IKONOruuecKue Pak-
TOpbt “38CTABAANT " BHEAPATDH BHICOKOSPPOKTUBHBE MeTomb
YNAaBJUBAHUA U YTUNMIAUMYE HCXOIHBIX BewecTs, HMONYHRpPO-
OYKTOB H IOTOBBIX MaTﬁpMﬁJ’IOS.

Yro xacaeTos TBEDHBX OTXRONOB, TO OHU, COSCTBEHHO
ropopd, He OTIMYaWNTCH 4eM-TO OCOSEHHBIM U 1O OTHO-
IUeHHW K HUM COXpaHANTCA 061.!()!9 ne odcymnermb(e Tpe-
SosaHud . HeodXONHMA KOMINEKCHasd NepepaboTka C NONHBIK
MCHNONb3OBAHUEK BCEro THEPHOro NPOAYKTa Kak BTOPUMHOrO
ChIpbH. -

CnenuduuuocTs TBEPHMX OTXONOB XUMUHECKOH mpoMbnu-
JIOHHOCTH B LPYProM: €6 HNPOAYKUME HaKanJIuBaeTCs ¥ JHa-
YHTEABHBIK KOJNUYPCTBAX OTHOLOB RAOTpedNeHUs, OTAKYAkL-
uuxca Bucokol ycrofuuBocTd® K sosAeficTRUN BMEWHUK
anropon.
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HonuBuHMUILIZXKIMIODPHK A TMOAYYaRT B ABA

3Tama:
—~ o6pa3oBaHHe BUHHIXJOPHIa (KMOHOMep) U3 auleTuleHa
"M XJOPUCTOro BOROPOZA MJIM OKCOXJOPUPOBAaHUEM 3ITHWIEHA;
— NonMMepU3alus MOHOMEPa 3MYJIbCUOHHBIM HIH CyC-
NeH3MOHHBIM MEeTOHOM, a TaKXe B Macce.
CHHTE3 MOHOMEepa M3 aleTUleHa O6bMHO He CONpPOBOX-

maeTcs of6pa3oBaHMeM 3arPA3HEHHbX BOX, TOrxa Kax HpH j

HCTONb3IOBAaHUM - B KauecTBe MCXOOHOI'O Chbipbf 3THIEH2
CTOYHBE BOAM O060rai@alTcsd RUXJIOPITAHOM, UYETHPEXXJO-
PUCTbIM YUJIepONOM M APYrUMM OPraHHYECKMMM COeAMHEeHMS -

Mi. M3 HMX BBIENANT OCTATKH CHPb M HAMPaBJINT ero j

Ha IOBTOpPHYW nepepadoTKy.

OZHUM U3 OCHOBHBIX HOCTOMHCTB IIIaCTMAacC H9BIAETCH
UX uYpe3BblNaliHad YCTOMUMBOCTD K BO3NEHCTBUW IPUPOHHLIX
$axTopos. ToJNcTOCTEHHass CTalbHas TPyGa, eciau He Npexn-
NPUHATHl CHelXalibHble Mepbl 3alMThl, ' OTHOCUTEIPHO GHICTPO
[OA BIMAHUEM BJACKM, KHUCJIOPORa BO3AyXa, Tela ¥ CBETa
nNpopkaBeeT X B KOHEWHOM UTOre IOJHOCTDLI MPEBPaTUTCH B
OKCHJA Xeje3a. XPYyNKH# Ha BUA HOJUITUIEHOBbIA MeWouex,

6p0mEHHhi B JieCcy, MJIHK NJacTMaccoBad prda, YJiOXeHHad §

B IAPEHaKHYyl CUCTeMy, U Jepe3 COTHH JIeT OCTAHYTCH He-
U3MEHHbMH. '
ITH IPeUMYyl(eCTBa MCKYCCTBEHHDBIX MaTepHaJIOB INPA HUX

UCHOONDb30OBAHKK OKa3aJHUCh U TIJABHBIM KX HeOOCTATKOM IIPH .,

YTHIAM3ANUK. YIOUBUTEJDbHbIA NapaloKC: “"BeuHbe" MaTe-
pUaNbl WHPOKO HCHOAB3YWTCS B M3AENUAX KPAaTKOBPEMEH-
HOrO U JaXe pa3oBOro morpeSneHus. PasHooSpasHas Tapa,
yNakoBKa, NOCYyHa, IJIeHKa IS 3alMThl pPacTeHu#t, OuTo-
Bble NPEAMEeTbl, aBTOMOSMJbHbBIE LMHBl ¥ T.II. OVEHb OBICTPO
npeBpamalTCs B OTXONBl ¥, ECJHM He NONBEprawTcsd CHenu-
anbHOM mNepepaloTKe, CKOJb YrOZHO HONI'O COXPaHAWTCH B
NPUPOXHOX cpexe, 3aHUMafd 3HaVUTeNbHbie IJIOWAINM I'OPOX-
CKMX U NPUrOPONHBX 30H, OTBORUMBIX A UX XPaHeHus.

EcTecTBeHHOR cpene He YYKAbl BbICOKOMOJIEKYJAPHbIE

coenuHeHus. MX CNOCOGHB CHHTE3UPOBATh M KUBble Opra-
HU3MBbl (gesamwnoza, GeNok, KpaxMan ¥ Ap. ). Mas Bcex no-
OOGHBIX NOJMMEPOB NpPUPOIa co3faia "IpoTUBOBEC” — Jep-
MEHTBHI, - UX YHUUTOXakume. CHHTETHUECKHE INOJMMepHble Ma-

TepManbl, CO3ONAHHbIE YEJOBEKOM, HE HMEeNT aHaJIOr'OB B J
KMBO}M TNpPUPOXE, a 3IHAYMT, ¥ He CYIeCTBYeT OPraHU3- j
MOB, CNOCOGHBIX UX PAa3PyUWUTh. ITO GECHeHHOEe KayeCTBO J
MCKYCCTBEHHBIX MaTepuajioB ofopaunBaeTcd OOnboid Gemok |

NIPK HUX NpeBpPalleRUu B OTXOAbl ﬂOTpedHEHﬂﬂ.

CnenyeT NPU3HATBCHA, UTO Mbl HE 3HAEM JKOJOTUUYECKHU
nenrecoofpa3HOro cmocofa KX yHWUTOXeHWs. MoxeT OmTh,}
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XPaHUTb Ha cBalkax? Ho ang 3Toro HeoSXOMWMGC UCKIWOYUTD
13 XO39¥CTBEeHHOro o6opoTa GonbMe IJOWanM, Tew Golee
YTO NpPM XPaHEHUU NOJNUMEepbl He TOJbKO HE pa3pymawTcsd,
HO M He YNIOTHAWTCH, COXPaHsAs NepBOHauvajlbHble GoNbmme
06 eMBbL. '

CxuraTb? 3aTpauuMBas CpeACTBa Ha CO3OAHUE BbICOKO-
TeMIIepaTYPHOr 0 KOPPO3UCHHO- CTOMKOro 06OpPyOOBaHus RIS
YHUNTOXEHUS IIONIMMEPHBIX OTXOHAOB, Mbl, yIOanasd UX C IO-
BEePXHOCTH 3eMNM M HanpaBnds B aTMocdepy, JNUlb Iepe-
pacnpenenseM 3arpsi3HeHud. Bendb IpM I'OPeHUU IJIaCTMACC
00pa3yeTcs MHOI'O Tra3c0o6pa3HbiXx BemecTB, CPeAd HUX
TaKMe YPe3BbNa#HO ONacHble, KaK IUAHMCTbG{ BOROPOX,
PocreH, OKCHUABl a30Ta, rajioreHsBOXOPOAbL U ZP.

Heymauu B GopbSe ¢ NONUMEPHbBIMH OTXONaMY IPHBeENH

YYEeHbIX K IIPAKTHKOB K MBICAKR O HeOo6XOnUMOCTU M3MEHEHNUS .

OCHOBHBIX CBOMCTB NJAacCTMacC: CJeZOBAaJI0 CO3HaThb MaTe-
pUajbl, pa3pywallfuecs NOX BO3AXEHCTBUEM IPUPOXHbIX
$axTOopoB. OmHako NoOmoSHblE NMOJAMMEPHbE MaTepuasbl OKa-
3aJICh 3arpA3HUTENIMU JIUTENbHOrO BO3XeicTBUA. Paszna-
rasicb, OHHM OCBOGOXIAWT TEPPHTOPMW, 3aHATYN ION XDPaAHU-
Julfa, HO 3arPE3HAWT NOUBY ¥ BOAY TOKCHUUECKHMU Be-
wecTBaMid. Jmes caMopassNaranuMxcs IJJacTMAacCc He ONpaB-
mana cefs.

YHHUTOXEeHUe NMIAaCTMaCC He TONBKO He HNPUBOIXUT K 3KO-
JAOrMYECKOMY 3PPEKTy, HO OHO HENPUEMIEeMO M C TOYKHK
3PEeHUS IKOHOMUKHU.

Heo6xonuma yenerad nepepaGoTka OTXOXOB NOTpPeSieHus
NONuMMepHbIX MaTepuasoB. Ee ocymecTBnenue HauGonee
PalMOHAaNbBHO TEPMUYECKUM MWIM KaTaJlUTHYECKHUM KDEKHHT OM
U NHPONU3IOM JMG0 NPEMbIM MCIIONb30BAHMEM B KavdecTse
UCXORHOI'O CBIPbS .

HenmocpencTBEHHO NONMMEDPHBIE OTXOAbB MCIONABIYHT, XHO-
6apJAd MX IOCHe IIOMOJA B MCXOLHOE CBPbE.

Pecypcsl BTOPMMHOTO NOJNHMEPHOT O CBHIPbH PacTyT C
KaxnabiM OHEM, a O063eM WX NepepaloTKM He NpeBbiyaeT
npuxepHo 7 %. CBA3aHO 3TO B NepByk ovyepeAb HE C OT-

CYTCTBUEM HOTpedHOCTH B HUX U He C HepeuWeHHbIMH TeX-
HOJNOr'HJYeCcKUMH npoﬁnemaun, 2 C HenoCTaTKaMH Opragu-

3aguu c6opa BTOPHYHOT O ChPbA.

Pe3suHOBDBE OTZXOJIBH - 3TO NPUeRUMe B
HerogHOCTH ABTOMOGMJIBHBIE UMHbI, PaXUOTEXHUYECKHUE Xe-
Tanu, pesuHoBas O06yBb, JAaTeKCHble H3IZeNus, Goabuas
Macca APYTUMX CaMblX Pa3JIMUHBIX NPEAMETOB IPOMbUUIEHHOT O
¥ GBTOBOrO0 Ha3HAUBHWUS, NOTEpPABUMX CBOW NOTPeSUTeNb-
CKy® LeHHOCTb. OCHOBHOE KOJUYECTBO PE3UHOBLIX OTXOLOB
(cBpmre 90 %) NpPUXOOKTCH Ha KIHOWEHHble UMHM., OHEM C
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TOUKH 3DEHMS RONrOBEYHOCTM HEHaMHOro YCTYNAKWT AOIM-.
MEepHMM MaTepualiaM, MOYTH He Nomseprasch Guosoruvec-
KOMY pajliOXeHuw MpPU XKPaHeHHM B NPUPORHBIX YCJIOBUAX.

B Mupe NpoMIBOAUTCE B roR oxkono [0 MAH T HATy-
PaNBHBIX M CUHTETHUECKUX KayYyKOB, M3 KOTOPBIX 9 MJIH T
pacxonyeTcs Ha DPOMINONCTEO WMH, a YTWNIIYeTcs exe-
FONHO TOJBKO OKoJo | MIH T.

B CoBercuom Conde mApobSnema XPaHeHMs ¥ YTHAUIaLQUU
CTApBIX 3aBTOMOGMAbHB WMH JJOKa ejlle He NpHaSpesna cCTONb
CUADHOK OCTPOTH, Kak 3T0 HaGNWLaeTcs B .IPOMBILASHHO
pPasBUTHIX €TpPaHax, TeM He MeHee yke B Halll JHH ee
HeofXOJUKO pelfdaTh BO3MOMHO CKODeil ¥ 3IPPeKTHBHeH, Tak
Kak 6nCTPO YBENWYMBAaeTcg aBTOMOGMNIDHMIE Iapk, a 3Ha-
YUT, HEYKIOHHO PacTeT KOAMUECTBO PE3WHOBHIX OTXOAOR.
Tak, HampuMep, B 1989 r. npoussemexo 51,9 WaH wWIys
aBTOMOSUNIbDHBY HMH U npuMepho 20 MIH WTYK Bejocunen-
Hbix. OHH, €CTeCTBOHHO, B Henanekox 6yImymeM, IO uCTe-
YeHHY CPOKa JKCIIYaTaUUM, OKaAXyTed B OTXOAaX U echu
He 6yOyT nepepafoTaHbl, TO OKaXyT 3aMeTHYW TeXHOIeH-
Hy® Harpysky Ha OKpyXakiyl cpexy.

HameTunoch HecKQbko NyTelk YTUINK3ALUY WMH, OTpa-
6oTaBMUX CBOM CPOK.

CaMbiM 32MaHYUBBIM KaXeTcsd BOSMOXHOCTb MX DPecTab-
pauuu. OOHAXO NO MHOPMM APUVYMHZM Halleko He Bce Honna-
WTCH PEMOHTY, ofecreumupawleMy MOAYYeHHe ROBpOKavecT-
BEeHHOro usnenus. OrpoMHas Macca HMMH NPH TAKOM Meroge
YTEAM3IZUMN OCTaeTcd Heucnons3opaHHoit. Bce zxpyrue cno-
co6bt nepepadoTxn TpedywT NPERnBapUTENnbHOro nonyuenus
Pe3MHOBOM upouxu (peresepara)l.

PereHepaT MOXHO HCAONBICBATL B KauyecTBe TONMMBA,
KOTopoe neo TennorsopHolt cnocofmocTu (27-29 MIAx/kr)
coorsetcreyer yraw. Ero cmuramme, wmanpumep, B ue-
MEHTHBIX Y18Uax faeT BOIMOMHOCTb Me3 ymepSa ANE OXpy-
Xahileil CPEenp SHAYMTENBHO CEUOHTL CTOUMOCTD LEMeHTa
32 C4HeT INOHOMHM ToHnuBa, [lUpoAus pereHepatopa HO3BO-
nSeT NONYMATh HPEAYKTHM, HCHONb3YEeMble BIaMeH NPHPOA-
HOTO EbPbdY B NPOMINOACTPE CUHTETHYECKOrO KayuyKa.
Bo3MoxHO npUMeHeHU€ pereHeparta, Mak yXe OTMEUaJoch, U
B TEXHONOPMM OYMCTKM CTOWHBIY BOJ OT PONKUX M B ETHLK
MeTannos. Bes rayfoko#l Fuaumo- xuMuueckok nepepalorHu
OH H3IXONUT NpUMEeHeHUe TIPH® M3IrOTOBJIEHUM Pe3IUHOBON Pa-
HEpbl, Pa3/IUIHBIX WIONSKUOHHLIX TOKPMTHE, HInemwi cTpo-
uTensHo# W CYPOMTENbHO- ROPOMHOK KHAYCTPUM, I'S8PMETUIK-

- PYWOUIMX MaTepHaJIOB, AMODTUIALMOHHLIX MPAKJafOX ¥ T.II.

HeT orpaHuyeHmnii B HCNONbIOBAHUU DE3IUHOBOH! KPOIKIH.

215

lloTpe6HOCTH B Hell Bbille ee COBPEMEHHOro NPOK3BONCTEA
X CbIPbeBbIX BO3MOMHOCTEH.

HexoTopnie cTpaHbl HoOMAMCH 3HAUUTENbHBIX YCIIEXOB B
HCNONbIOBAHUM BTOPUMUHBK pecypcos. Hamnpumep, HAnoHus
omepenuwsa 1O 3TOMY noxazaTenw $PI' B 2 pasa, a $panHuuw
u Vranup B 4-5 pa3, HO Haxe B O3TOH CTPaHe uc-
nonb3yerca TOAbKO 40 % aBTOMOOMNBEbIX WMH u IS %
m1acTMacc. Bo Bcex cTpaHaxX MUpa OCTaeTcs ellle OrpoM-
HOE KOJUYEeCTBO HeMCIIONb3O0BAHHBIX NONUMEDHbX U PE3UHO-
BBIX OTXONOB.

B HacTosfmee BpeMs cywecTBEHHO PacCWMPSWTCH HCCle-
NOBaHUE B OGNaCTH peresHepalyuy BTOPUMHBIX pecypcos. B
Hame} CTpaHe cO3daHa CchHeLUUaNbHad I OCYLAPCTBEHHAs
nporpasMa IO BTOPHUHBM pecypcaM. Oco6oe BHUMaHHe 06-
pameHo Ha c60p M tepepaGoTKY NONUITHNeHa. MOCKOBCKUNM
M0 "MNonumep”, Ilensenckum zaBomom “llonumep"” u APYyPuMu
NPeANPUATUAME CTPaHbl NPOM3BONUTCS OKONO 3 ThiC. T/rox
IMNeHKM U3 BTOPUYHOrO TMONUITUIEHAa NOAd YKPbBaHUA
CenbCcKOX03IUCTBeHHbXx KopwoB. B 1985 r. mnepepalotano
30 4 usHoweHHbIX wuH, a B 1990 r. HaMeueHO HOOBECTH
3Ty uudpy amc 75 % (880 Thic.T). 3amaHue Ha 2000 r.
npenycsa‘rpusaer ux 100 %-moe Hcnosibpzosanue. XpaHuiu-
1fa aBTOMOﬁHJIbe[X UMH JOJIXHbI UCUE3HYTbh.

JKONOTH3alUNs NPOUIBOACTBA — CJOXHBIA, HO HeusSex-
Hb NIpOLecC, KOTOPbi ROAKHO HPOATM — M UeM paHble,
Tex nyume — o6WecTBOo. 3PPEeXTUBHOCTb HAETrO pa3IBUTHL
onpelenseTcs B IepBy® OJYepelb yCHexXaMy B OpPraHM3aLun
6e30TXOAHON (MANOOTXONHOM) TexHoJoruuW. ['NMaBHOE — JUK-
BUfanus oTXomoB. OHM — O6yAb TO NPOHMKaWIUMe B aTMO-
¢$epy ToXcHYHBIE Tra3bi, COpachBaeMble B DEKH 3arps3HeH-
Hble CTOYHbBIE BOAB WM pa3lMelfaeMble Ha [0OBEpPXHOCTH
3eMJNK TBepAble OTXOLBl — CO3INAaWT OCHOBHOE TEXHOreHHOe
IaBleHue.

CopepimleHCTBOBAHUE TEXHOJOrWH CHOCO6CTBYeT YMEHb-
weHule O06BEMOB OTXONOB, HO HE HCKAWYaeT WX MONHOCTBK.
Bonee toro, Bo MHOrMX cNyvasx Heu3GeXHO HapauiBaHUe
KOJMVYEecTBa OTXONOB, KaK, HanpuMep, B I opHOXGSbBawe
NPOMBILTIEHHOCTY - MJIM YT OJbHOR 3HepreTuke. Mx Takxe
CTaHOBUTCH Bce GCoiplme # Gonblte B cPepe cCeNbCKO-
X039#CTBEHHOro ¥ GBITOBOrO NMOTpeSieHus.

Takum ofpa3oM, OTHaBag HOJKHOE YIYYIMEHUX OCHOB-
HOI'O TEeXHOJIOPHYECKOro mpolecca NO BCEW HaNpaBJAEHHAM,
crnenyeT TNPM3HaTb, 9TO BaxHedwuM OcCTaercs Bompoc
LeNeHallpaBJIeHHOK NepepaloTKU OTXoone. Jlyuiie Bcero oH
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PellaeTCcs npd MHOTOOTPACKeBOM XOONEPUPOBAHUM NPOU3I-
BOOCTB Pa3JIUYHOro mnpoduns.

Tpepable OTxoAbi OGBMHO CyWECTBEHHO OTJMYAWTCH IO
PU3UKO- XUMUUECKUM CBOMCTBAM H CTPYKTYPe OT MCXOIHOrO
OPUPOOHOrO cbipbs. OHM, KpPOME TOro, XapakTepU3IYWTCH
ype3BbMaiHbIM Pa3HOO6pa3MeM, ¥ MO3TOMY He TONDbKO Kax-
IOblt TUN OTXOLNOB, HO HEPEenkO OONHM UM Te Xe OTXOoAb pas-
HbIX TNPEenNnpusTHil TpeGywT coSCTBEHHOM TEXHOJOruM nepe-
pa6oTKH. 3TO co3jaeT HNONOJNHUTENbHbie TPYNHOCTH M CTa-
BUT GONBIIOE KONMYECTBO HOBbIX 3aflay B IIepByK oOvepenb
Hepend XUMUMECKOM TexXHONOruei.

BaxHas cTopoHa mnpoGieMsl nepepal§OTKH OTXOXOB -
IKOHOMUKaA. IIpo6ieMbl 3KOHOMUM, GEPEXHOr0 OTHOWEHHT X
HPUPORHBM 60OraTCTBaM, pPecypcoc6epexeHus B 3HaUUTeNb-
HOM cTenmeH MoryT ObITh yCIHEWHO PpPeleHbl TOAbKO, Npu 3§-
PexTUBHOK PaboTe MPEANPUATUH IO mNepepalOTKe OTXKOHOB.

BnonHe oyYeBMAHO, UTO B Halty AHM YPOBEHb TEXHOJO-
MM B NepBYk oOuepenb oONpeReNseTcs KOHEUHbM 06BEeMOM
nepepalaTbBaeMblX OTXOROB Cbpbsi: YeM TEXHOJOTHS Oiuxe
K HOeaJIbHOM MOKa CXeMe "Cbipbe—NPOU3BOACTBO~OTXOABI
(npou3BONCTBa, MNOTPefJeHud)—BTOPUYHbIE PECYPCHI—CbI-
pbe”, TeM Bbpile ee SKOJOTHYecKHMe K IKOHOMMYECKHe Io-

Ka3aTenu.
Heob6xomumst:

— COBEPHEHCTBOBaHUE WM INPUHIMNWANLHOE H3IMEeHeHUe
TeXHOJIOrHYEeCcKOro npouecca i COKPalfeHUs WY IOJHOr O
HCKJINYEHUS OTXONOB NPOM3BONACTBA;

— HKOMIIJIEKCHOE WK3IBJIeVeHMEe U3 MHUHEepaJIbHOrO Cbipbd
BCex NOJNe3HbX KOMIOHEHTOR M BKJIWYEHHe WX B HNaHHbIL
WM CMEXHblA TEeXHOJIOPMYEeCKHM mIpolecc;

— yNaBNMBaHWE ra3o006pa3HbX W KUAKUX BLISPOCOB, U
o6e3BpexMBaHUe M IMOJyYeHMe BTOPUYHOrO CBHPbA UIH
FOTOBOM MNPOOYKUWUM;

— Pa3BUTHE TEeXHOJOrui nepepadoTKUM TBEpAbIX OTXO-
noB, ofecneydBakIyiXx MPOM3IBOACTBO HOBBIX WH3IXENMA WK
CbpbeBbX MaTEPUAJIOB ;

— opraHusauus cSopa, COPTHPOBKH Ha COCTABJSKNIUE
KOMIIOHEHTBl, XpaHeHus ¥ Oo6e3BPEeXUBaHUA OTXOHOB IO-
TpeGneHus C NaJbHeHIUM MX MCIONb3OBAHHEM B KayecTBe
BTOPUMHOIO Chipbi.

Ha nepBbix CTpPaHKUNaX KHUTY Mbl 3aroBOPMIM of OT-
XoZax. B KoOHNe KHMI'M NPHUWIM K HUM Xe. [IoToMy uTo,
HayUYMBWHUCDb INPOM3BORUTL MHOrO OTXOHOB, VEJOBEK OKa-
3anca nepen Yrpo3oi NpespauleHus 3emsan B oSwemna-
HETHYW MYCOPHY® CBalKy, I'Ie exy He 6yneT MecTa.

1
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i
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O60CHOBaHHDO! ONTHMHU3M

S Bepw, VTO XHU3HD eAMHA M MUP eNHH.
Bce npo6neNs cpexbl OGHTAHHS TECHO
nepennerexs. Jemorpauuecsnit B3pbB,
HAWeTa, HeBeXecTBO, OoJNe3Hd, 3IaArpaA3-
HeHme INaHeTbl, HaKOMJIeHHe HAEPHOrO
opyaus, OMONOrHNEcKRe M XEMAYECKHe
CIoCOoSH MAacCOBOrO YHMUTOXEHHS — BCe
3TO COCTaBASET eOuHbGi NOPOVHBOZ KPYT.
Kaxnast M3 THX NpoGieN BaxHa U TpebyeT
HeOTJIOXHOTO pelleHHs M PpemaTs HX

nooyepegHo — NyCToe Aeno.
Munupa Faxpu. Mos HCTHHa

Ioxa3bBaTbh eme U eme Pa3 3HAUMMKOCTD HOPMaNM3IaLHn
B32MMOOTHONEHNU  dYejoBeyecTsa C IPUPONOH BPiAR JIM He-
oSxomumo. OHa ovuepunHa. Ecim Mbl He YCTPaHHM KPU3MC-
Hble CHTyallul B Hpupolde, TO NpHUpoAa YCTPaHKT Hac.

OxpaHa OXpyXakiei# cpeibl B Halm IHU npuo6pena rio-
GanpHble MacwTabbl ¥ pemaTb ee HeOOXOAMMO YCHMJINAMH JIo-
xe# Bceii mTaHeTH. ORHAKO 3TO He eNMHCTBEHHas BCeol-
Ias mpo6iieMa COBPEMEHHOT 0 MHpa.

Of6ecneyeHue NPOAYKTaMYM NUTAHUE U MUHEPAJbHBMU pe-
cypcaMu, HeMorpafuveckas OGCTaHOBXa K MUPHOE OCBOEHME
KocMoca, Bopb6a c GoNe3HIMH U HapPKOMaHue# — BCe 3TO
B COBPEMEHHDBX YCHOBMAX CTall0 rioSaibHBIMU npoGieMaMn,
ycoemsoe M MCHYepHbBapliee pelleHHe KOTOPbIX BOIMOKEO
TONDBKO NP yY2CTHK BCEX FOCYNapCcTB 1 HaponoB. Bo rixa-
Be 3THX mpo6ieM CTOUT CaMas BaxHasd, He Tephduas OT--
NaraTenbCTB 3ajauva: COXpaHeHUe MHpa Ha 3eMmie, ycTpa-
HeHHe yrposbl sSAEepHO# BOMHBI, MNONHas JIMKBUAALUA OPY-
XUs, CINOCOSHOrO YHHUYTOKMTD IUTAHETY KaK eNMHY® 3IKONOC-
MUYECKYH CHCTEMY.

Hu omua u3 racSaibEbIX HpoGiieM He MOXeT OBTbH peime-
Ha M3ONMPOBAHHO OT HPYruX. B 3ToM eme oznHa, KO He
enMHCTBEeHHad TPYHOHOCTb, C KOTOPO#l CTajKWBaeTcs Jelo-
BEuecTBO, CTOJb HOINro ‘ImoKopawifee” IIPUPORY.

BaXHOCTD COXPaHEHHUS OKPYXakleid UeJoBeKa Cpexbl
CTalla MOHATHa JIOASAM BCe}X IJIAHETbl TOJNBKO B MNOCHeJHuE
mecsiTuneTus. HyXHO TaKXe IOXYEPKHYTb, 4TO 3ra mnped-
Jlexa cBfi3aHa C JO0# NpolecCUOHANBHOM NedTEeNbHOCTDbM
venosexka. Ilpm coBpeMeHHoOif Bce Gonee y3koit cmenua-
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MU3anMK, rAy6oKo# muPfepeHUMALMN TEOPeTHYECKHX U NPo-
QPeccuonanpHbX 3IHaHUK IYPEKTUBHOCTD PAbOTHI UeNOBeKa ~
6yap TO Hayka, NPOMBUWIEHHOCTb WIH CeNbCKOe XO3AHCTBO
— B 3HAVHTENbHONX CTENeHHU ONPeReNssTCS ero BCECTO-
POHHEM 3KONOruJYecKuM OoOpa3lcBAaHUEM, YBaXeHHEM WU Jo-
GoBBO K INpHUpOXe.

He cnyvaitio Bo BceMupHo#t xapTum NIpHpoOXRH, onodpen-
Hoit 37-# ceccueit I'enepanbuoit AccanSmen OOH B 1982 r.,
samucaHo: ‘[IPUPONY HeOOXOMMMO yBaXaThb M He HADPYWATH
OCHOBHbie ee npoueccn”. W nanbie: “3HaHus o npupone
ClenyeT WHPOKO PACHPOCTPaHATb BCEMU BO3IMOKHBIMU CPEX-
CTBaMu ... CjemyeT NpPeANnpHHUMATDH NOCTOSHHBIE YCUJIUS B
Uenasx yrayGnenus 3IHaHWME O NPUPOEe MYyTeM IIPOBeneHUsd
HayUHBIX WCCIENOBaHM¥ M pacHPOCTPaHATb TaKUe 3IHAHUI
fe3 KakuX-nu60 OrpaHMYEHMH ".

XuMus 3aHIMaET ONHO M3 IJaBHBIX MeCT B CHUCTEME Ha-
YUHOTO 3KOJAO0ruvYeckoro ofpa3oBaHusi, MOTOMY UTO C Ipe-
BPalleHHeM BEWecTB, a 3HaYKT, U ¢ BBUAIENEHUEM 3arpgs-
HUTenei CBAIAHbI CaMble PAa3INHYHBIE BUAM HERTENBHOCTH
uemoseka. B To xe BpeMs valle Bcero MMeHHO OHa onpe-
ZenseT HauboNee ONTUMANbHBIE HYTH OXPaHBl OKPYNawHelk
Cpenbl, BapPUaHTHl LeneBoid nepepaloTKM OTXOHOB U KX
MHOTOKPaTHOT O KCHOAb3IOBAHWUSE B cepe NPOUIBONCTEBA U
norpeSneHus, CHOCOSM OUMCTKM NHAKUX K rasoofpasnb
Bbl6POCOB, METORb KOHTPONE. BOT nouemy XuMHMeckue
3HAHHA B JTOM HANDPABNGHUU HEOSKONUMBI BCEeM U HaNZOMY.

B 3Toit KmMre aBTOP CTPeMUJICE K TOMY, 9YTo6b ecnu
He UCUYEpnaTb BCe CTOPOHBl XUMHYECKOIO ACHEKTa OXPaHbi
OKpyXalliei cpemni, YTO NPOCTO HEBO3IMOMHO, TO XOTS G6h
PacCMOTPETh OCHOBHBE, NPOSYAMB TEM CaMbM YHTATENb-
ckuit uHTepec. Ecam 3to mpomsomno, To 3alayy MOMHO
CUMTATb BHIMOJHEHHOH. Bynew HagesTbcs Ha 3To, a B
3AKINUEHNE HEMHOro IIOFOBOPHM O SyZOyIeM,

Oco6yl 03260YEHHOCTD O COXPaHEHMM INPUPOIBl Mg
cefs ¥ GYOYLUX NOKONeHWH MWW HavaK HPOEBJASTH B
KoHJe 60-x rogos. llogBunocbr MOHUMaHue TQro, YTo MHp
OKa3ancd Ha T'PaHM IKOJIOTUYECKOr o KpUaKca. [lySmunamnuu
TOI'O BPEeMeHM Ha 3KONOrYYecKUe TEeMBf, HalUCaHHblEe MDUCa-
TENIMH ¥ yYEHbMM PA3HBIX CTPaH, a6CONNTHO He MOXOKEe

Ha GECTCEHJIepb[, CTAHOBUNUCD UMM, B CUUTAHHBI® OHM UC- .

Ue3aNd C TPUNIABKOB Mara3uWHOB, AKTUBHO O6CYKIAaJHCDh Ca-
MO} WHDOKOH# aynuTOpMel, BKIlYag Meae#, Ka3zanoch 6b
BeCbMa NaJleKUX OT HYKA OPUPOAB U ee npobiex.

Takas ofwennmaneTapHas 03a60VEHHOCTb He Morna He
BBI3IBATD COTBETHY PeakUHW TAKUX Xe MacmTaboB. 5 wupous

219

1972 r. B CrokrosnsMe cocTodjach HKouPeperuud POH mo
npofaexaM OKpyKakijeit uesoBeka cpensl. Ha el 6pina
BpipaBoTaHa of6uas KOHUENUUs OXPaHbl OKPyalklleu Cpenl

YMECTHO 3aJaTbCd BONPOCOM: 4YTO HOCTHMHYTO 32 3TH
rogsl, yAYVEKAOCH N¥ 3IAOPOBbe nNaHeTh? OTHANUAHCH nu
Mbi, a ©CNU Ja, TO HACKGJBKO, OT yrpo3b 3IKCNOrHYec-
kKoro KpH3uca? Ocmabuiock J¥ TexXHOr eHHOe JaBieHde Ha
npupony? IlpoM3owno JAM 3aMeTHOe ¥ Heo6paTUMOE IIOBbI-
IEHHE KAayeCTBa OKPyXawmes cpenb? YMeHBbUWNJAOCH JH KO-
JUMECTBO Tal006PajHMX M KMIKMX BHOPOCOB B OKPYXaWUyw
cpeay? COKpPaTHAMCH JM ofBeMbl TBepIAblX grxonos? TIpu
onpenenesHbX MOJOKUTENBHBX CIBMrax oOUMH OTBET BCe-
TaKE GYZET OTPULATEIBHBIM.

Monubifi amaliiz OPHVMH CIOXUBIIERCH OOCTAaHOBKM MOr
65 COCTaBUTDH CHEUUANBHYN® U OUEHb 06$€MMCTZD KHUTY.
Mbt OCTaHOBUMCS OUBHb KpPaTKO TOABKO Ha OXHOM M3 IpuU-
uu. OHa - B YCTORYMBO COXPAHAWUWMXCSH NPHOPHTETAX
3KOHOMMEM Hax sxosoruels, IlocnegEee B  pa3NUMHBIX
HopMax npOABALETCHA NPAKTUYECKH B mwolt cTpaHe.

Janexo, ofHa®o, He MNPOCTO HalTH Pa3yMHBIE 3KONO-
ruyetkue pEWeHHE, XKOTOpbie YNOBJIETBOPAT BCeX M C KO-
TopsMy BCE SynyT 6e3orocBOpOUHO COrNACHBL

Mupoeve obwecTBeiHOe MHEHME 3aCTaBUJIO yUeHBIX,
HAXeHepoB, OM3HECMEHOB U T OCYHAapCTBEHHBIX JedTene
ofpaTUTb CaMOe Cepbe3HOe BHUMaHKE Ha IPUPOLOOXPaHHbIE
npofieMbt ¥ MepecTaTh XajfeTb CPencTBa Ha "yObBTOYHbE "
Ikonoruvetre MeponpusTus. Tem Gojee 4UTO 3ITU Mepo-
npugTHY ofellakT B OyAyeM 3HAUMTeNbHYKW, TPYIOHO HC-
VHCAfeMYl B JoTapax uiM pyGJisSX BBICOAY, a IPHU 3KO-
HOMHYECKU NPOAYMAHHBIX, HayYHO OSOCHOBaHHBIX TEXHO-
NOTHSX 3T2 BBIOXA CTAHOBATCS PEAJbBHOCTBH M CEroOX-
HAWHero nHd. IloCTeneHHO 3KOJOTHS 3aBOEBbBaeT JUHOEp-
CTBO, a TEXHONOrMs, He COOTBETCTBYKIas TpPeSOBAaHUAM
OXPaHBl OKPYyXaWle# Ccpenbl, CTAHOBUTCHS HEe TOJDBKO MO-
PajJbHO OCyXIOaemoi, HO U HEeBBOOHOM CO BCEX TOYeK
3peHusi. BHOBE OOpPaTuMCH K BceMMpHOM XapTuu OPUPOAB:
... Oerpajaguf NOPHPORHBIX CHUCTEM B pe3yibTaTe 4pe3-
MEPHOro noTpefAaeHURs NPHPONHBIX pPEeCYPCOB U 3JOYIOT-
pe6neHus UMH, a TRKKe HeclnocoGHOCTb YCTaHOBUTDb Hanje-
KM SKoHOMUYecKME NOPANOK MexXy HapoXaMu U rocy-
OaPCTB2MM BeAYyT K P3a3pYUIeHUo 3KOHOMUYECKHX, COLK-
AJIbHBX W MNONUTUHYECKUX CTPYKTYDP UHBUIKIALKAU ",

Ins Hac BaXHO NpexIe BCero CoCTOAHME Npupogsl Co-
BeTckoro Cow3a, a eCcny HMeTh B BUAY TPOMAAHYW TEppPU-




"Henpb3s Takxe He y‘{'MTb[BaTb ICUXOJIOT UNEeCK Ui
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TOPUK Hallero rocynapcTBa, ero aKBaTOPHK, MHOP OMMJI-
JHOHHOE HaCeJeHHMe, MOWHBbIM IPOMBUUIEHHBH NOTEHNHAaM, TO
BIIOJIHE OUEBMJIHO, YTO 3KoJNoruyeckas cutyauus B CCCP He
MOXeT G6BTb 6e3pa3NuuHOd BCEMy MUPY.

3arps3HeHMe cpennl B pANe PEruUCHOB Halle# CTPaHH
CTall0 MNPUHUMATDL ONacHbie MacwTalbl. Hax MHOTUME
KPYOHBIMK T OPONAMU 3arpa3HEHUE aTMOCPephl CYI{ecTBEHHO
IpeBbiuaeT MONYCTHMbIA ypoBeHb. COCTOAHUE BORHBIX pe-
CYPCOB T'DO3UT TAKENEeHINUMU NOCHEANCTBUSMU IJIS PacTH-
TEeJIBHOTO U XUBOTHOro Mupa. [lpoucxonuT xerpananug
NMOYB, HAHOCUTCA BPEeA 3AOPOBLI JAei, CTaBUTCH MOX
BONPOC NONHOUEHHOCTDb OYAYIMX IIOKOJeHHH.

Mbt MHOruMe roxmt monaranau, YTo Halie O6IWECTBO 3a-
CTPAX0OBaHO OT TYNMKOBBIX 3KOJOTUNECKUX CUTYaIu#, IIOKa
He YBUReNH, 2 NPaBUJIbHEe CKa3aTb, . IOKa He 3aXO0Telu
YBUIETDb, UTO NpobiieMa B3aUMOREMCTBUS UelOBeKa U IpH-
poabl He TONbKO HEe MUHOBaJla Hac, HO, Hao60pOT, HMeeT
TEHIEHLUW K YCUJIeHMM. ,

Bceofimee orocynapcTBieHue CpencTs HpPOM3BOLCTBA
LeHTPalu3yeT 3KOHOMUKY B TaKUX MacliTafax, KaKHX He
3HAJNO HHKaxoe xpyroe ofuwectBo. M ecnu B 3Tux ycno-
BUSX HET MOWHOI'O NPOTHUBONEHMCTBUS XO3AMCTBEHHOM Hed-
TeNbHOCTH, HaHOCAWEX BpPex NPUpPOXEe, OH, 3TOT BpeEn,
OK23blBaeTCA MaKCHUMaJIbHbIM W HauGoJiee pa3PYIUNTeJbHbiM.
YakTOp,
Korna BCe CO3JaHHOE YeJOBEKOM M NPUPOAOA BOCHPUHM-
MaeTCs Kak Bceofllee HOCTOSHME M B TO Xe BDEMS Kak
YyXoe H ONHOBPS8MEHHO HHYbe. B TakUX YyCcJHOBUSX MNoInu
NPUBBIKIAK K TOMY, YTO IPUPONa HUKOMY KOHKPETHO He
NPUHANJIEXUT W JeNaThb C Heid MOXHO UTO yronHo. JTO u
CO3haeT MNCUXOJNOTUJYECKYyo IOYBY IJf CaMOr'0 KeCTOKOro
aHTUNPUPONHOrC IOBENEeHUd.

B Hamei#t cTpaHe Ha npo6JNeMbl B3aUMONEHCTBMR uvelo-
Bexa C NpUPONO# B NOCHAenNHee BPeMs O6pPaleHo caMoe
NpUCTanbHOE BHUMaHMEe. 3HauMTeNbHas HOJAS [POBOXUMBIX
HAyVHDBIX MCJENOBaHU# Npuolpesa NPUPOKOOXPAHHDBHX XapaK-
Tep, Jw6as HOBas TEeXHOJOrUS HCIbLITHBAETCH NIpeXxe Bce-
ro Ha "3KONOrUYECKYW NOPOYHOCTB". Meoroe, uro eme
COBCEeM HEeNnaBHO NPeACTaBNKJIOCH BEPWHHOH HaWero pas-
BUTUSA, CETrOOHA OCYKOEHO B CUJIY UMEHHO S3KOJNOTMYECKOro
HeCOBepWeHCTBa.

Halli OHY CPOPMHPOBANOCH MOMHOE 3KOJOrHUYecKoe
OBUKEHHe, yBEPeHHO 3afBUBIlee O ceSe Ha INEPBbIX CHE3-
Jax HaponHbx nenyTaToB CCCP u ceccusx Bepxomoro Co-
BeTa CCCP. Bpaa NM KTO MOKeT Ha3BaTb TOYHYN uupy
0614eCTB eHHbIX OpraHU3aLui, NPencTaBAIgWIUX JABUKEHHE

BHeouepenHbM [II
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“3eneHbix ", OXBaTuUBUiee OYKBAJbHO BCk Hauwy cTpaHy. He
cnyvyaiHo GYKBaJbHO Yepes JOeHb-ZABa TIocje OTMEHD

Che3noM HapoaHblx nxenytartoB CCCP
(vapT 1990 r.) craTeit 6 u 7 HoHmcrurynum CCCP nu
NPU3HaHUA MHOT OMaPTUAHOCTH [EPBbIMA JagBUTM O cebe
KaK 06 aNbTEPHaTUBHON NAaPTUM UMEHHO "3IENEHDE .

3aTpaThl Ha OXPaHY OKpyXawllei Cpenbi B Halled CTPaHe
B 1988 r. cocraBunu Il wapa pyS., UTO COOTBETCTBYET
npuMepHo [,7 & OT BanoBOoro HalUOHAJDBHOrO AOXONA
(630,8 wmipn pyS.), 3To Ha [4 % Gonpe 32aTpaT npe-
OBAyWEero roia. OOHako Ha "uMCHpaBJeHHe’ 3IKOJOTHUYEeCKOK
0o6cTaHOBKM B CTpaHe Tpefyercs Tropa3xno Gonbume
cpencTs.

B UHAyCTPMaNbHO Pa3BUTHX CTPaHaX QUHAHCUPOBAHHE
MEepONpHATHH [O OXPaHe OKPyXalweit Cpels 06BlYHO mpe-
BpmuaeT 5 % OT BaJjOBOTO HaUMOHAJNBHOTO Hoxona. Ilpak-
THYECKH BCe OHM M3 I'OR2 B I'OO YBeJAUUUBAWT XEHEKHbe U
HHTEeANeKTyaJbHbie 32TPaThi Ha MPHPOAOOXPaHHbE MEPONpH-
ITHS, B 3aKOHOAATEJbCTBE BCe Yalle YUHTHBAWTCHA HHTE-
pechl MPUPORbI KaK MHTEPechi BCero o6mecTBa, COBEpeH-
CTBYWTCS TEXHOJIOTMM OVHCTKM XUIKMX ¥ Ta3006pa3HbX
BHEPOCOB, NepepalOTKU TBEPAbIX OTXOXOB, Pa3BUBANTCA
pecypcoc6eperaniiiie MaJOOTXOZHbE TexXHOJOruu. MueHue
3KOJIOTMYECKN MBICHSmUX JAe#l BO BCEM MHpe CTaJlo pe-
aNbHBIM - IPOTHBOBECOM XUIHUYECKOMY WUCTpeGieHul Npu-
poXbl. )

OnesuBas 3KONOrMYECKyo CHUTYaluk B Hameu CTpaHe,
Henb3d HEe OTMeTUTb HEeKOTODPHblie MOJICKUTEeNbHbe - COBUTH.
3nech He ofoiTuch Ge3 LUPP, KOTOPbie BIATH U3 BHEPBbIE
onySnukoBaHHOro B KoHue 1989 r. HanuowanbpHoro ROKNazna
o cocTosHHM npuponHo# cpexmet B CCCP.

B 1986-1989 rr. exeroaHo BOCCTaHaBJUBAJOCh B
cpentex [56 Tbic.ra 3exenb, Toraa xak B [981-1986 rr.
- 146 Thic.ra. Bni6poc BPeAHBbIX BellecTB B aTMocdepy OT
CTallMOHaPHBIX YCTaHOBOK B [986-1988 rr. ymeubumics B
LIeJION N0 CTpaHe Ha 6 MJaH T, wik Ha [0 %, u cocTaBux B
1988 r. 62 Mmnu T, 3a 1985-1988 rr. cHu3MIuCDL cpenHue
KOHLEHTPalUUy IbUIM, CEPHUCTOro rasa, aMMHaKa, Xnopa,
cepososopoda B Bo3ayxe. K 1988 r. mnouru Ha Tpu
YeTBEePTH COKPalleHO WHCIOJNb30BaHUe BOAbl Ha NPOU3IBOXA-
CTBEHHble HYXIbl, B F'OX BBOXATCA COOPYKEHUS IO OUUCTHKE
CTOMHBIX BOX CYTOYHOM NPOM3IBOAUTENBHOCTbW D, 7 MIH n3
(mpotus 5,4 wMnH M3 B 1981-1985 rr.), MOI{HOCTDb
060pOTHO-NOBTOPKEOT 0 BOXOCHaGxeHus B [988 r. pmocTuria

3
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274 ka3, CHuXeHb NOTepu OPH AoObiNe IOJNe3IHbIX HCKOMae-
MbIX, ¥ TOBBONEHA KOMIJIEKCHOCTB MX MCIONb3OBAHHUA,

KoHeuHo, cOBUrM He CTONb BENMKM, XaK XOTenochb 6,
HO BaXHa ONpeJeNieHHO HaMEeTUBWAACH TEHNEHIHE B CTO-
POHY SKONOTM3aLUuK o6LecTBa.

B Hauie#t cTpane 3aBepwaercs paGoTa o PopMHPOBaHUK
HONrOCPOYHO I'OCYNapCTBEHHON NPOrPaMMBl OXPaHBl OKpY-
Xawed cpeabl ¥ PAaLMOHANDHOrO MCHOND3OBAHMS npupon-
HBX PecypcoB, pa3palaTbiBaeTcd COOTBETCTBYWUME 3aKOH.

Ocofoe BHuManue ofpaiaercH Ha MexInyHapolHoe CO-
TPYAHUMECTBO — BaMHbX $akTop obecHeyeHHs 3Konoruyec-
ko# cTabunsHoctu. Ha npowemmew B Mockee I'moSanbHoM
$opyMe 1O 3aiMTe OKpyXammed cpeanl ¥ PAaIBUTHN B LENAX
BboiXuBaHua (dHBapp 1990 r.) c noBolt cunoit npossyvan
OpU3LB K yYeHbM ¥ ofEeCTBEHHbIM AeATeNsM HUpa obbe-
OAHUTD YCHAMA N COXPaHEHUR M CHACEHUd NIaHeTh. ITHX
nenelt Cmoco6HO AOCTHYD O6WECTBO, MMEWLee He TOMBKO
BHICOXMA HEYYHO- Texumuecuu#k NoTeHHMas, HO u obna-
Japifee BBICOKUM YDOBHEM OOGNEYENOBEYECKOH MOpadu u
HPaBLTB@HHOCTH.

Becenapoauas o03aloueHHOCTr B Hawe# CTpaHe cocC-
TOAHHEM I'OPOROB U PeW, JecoB ¥ monei, wopeil W 03ep,
GeCKOMMPOMICCHOE OCYXKXEHHe BCero, UTO HAHOCHT Bpexn
NpEpone M UeNUBeKY, HEeCOMHEHHBl. YCNeXH Hayku B pa3-

pado'rne MANOOTKOOHDIX T@XHOJ’IOI"Hﬁ, CNoco60B OVYHCTKH

XHOKMX U T33006pa3HbiX BHSPOCOB, METONOB MNepepadoTKu
OTXOROB OueBUAHbl. ONTUMUIM HbIHMe He B Moze. M Bce-
TakM BCe NepPevHCJeHHO8 BCeNdeT HaleMdy Ha [peoioJeHHe
KPH3UCHBIK CUTyauuit, u36eXaTb KOTOPble CBOBBPEMEHHO Mbi
He CyMelu, YKpemjseT Bepy B TO, WTO IOCJe Hac 3eMmis
OCTAaHeTCA WHBeTywe#d M NJNOKOHOCHOK, HaceNeHHOH cyacT-
TUBBIMK X GNAr ONAapHBIMM IOTOMKaMU, KUBYLMMHU B IapMO-
HUYHO pa3BuUBakIleffcs NPUPOXHOH cpexe. XoueTcs BepuTs,
NTO IIpU3bB IIPoPoKa Mepewmuu: "l BBEM Bac B 3eMIN
NAOROHOCHY®, YTOSbl Bbl NHTANUCH MIONAME €€ ¥ HNOGPOM
ee, a He BOWJIK ¥ OCKBEDPHUJM 3EeMJI0 MOl M NOCTOAHHE
MOe cHejJaNy MEp3OoCTbl "~ XOTH U C Ono3JaHueMm, HO Syner
YCOblaH XPUCTHaHAME M MarOMeTaHaMM, UYXaHCTaMU U
.6YRNOMCTaMH, aTEUCTaMM ¥ BEPYOUMMM, JOAbLMH BCel mia-
HeTbl, UM XoTopoit 3EMIIA.

PexoMeRnyeMaR NKTepaTypa

Anexun O. 4., Jaxuy B.J. Xumug oxeana. J. @ ['mnpoueveonmsmaT,
1984. 343 c.

Be30TXONHOE TPOM3BOACTBO: JKOHOMMKZ, TEXHOJOTMS, ynpasiexue /

Banauxuit O.%., Epexenxo B.B,, 3ajmes B.A. u 1p. M. : BUHMTH,

1987, T.17. 165 c.
Becnaxgtos [.[l., Kporap K. 4. IlpeneabHo HONYCTUMbIE KOHIEHTRAUYH

KUNBNECKUX BeWeCTB B oMpyXamme# cpeme. JL:  XmMus, 1983,
528 c. ‘
BpunSakyu6 II. CocTap u XuMua aTMocepp:: Ilep. ¢ aHra;. M. : Mup,

1988. 352 ¢,

JoquaTosckui B, A, ApToMofunb 32 100 ser. M.: 3namme, 1986,
R35 c. ) c

3aumura aTMocfepn 0T NPOMBUUIEHHBX 3IarpPd3IHEHHH / Tpuugunn C.,
Arwusc N.P., I'epern P.B. u ap.: llep.c aura. M.: Meramnyprus,
]988. 4.1, 760 ¢,; 4.2, 712 c.

Konpapr C., Murayga .M. 3amura aTMocfeppt OT NPOMBALNEHHBIX
sarpasneHwfi: Cnpapounux: Ilep. ¢ aHrI. M. : Merannyprua, 1988,
T.1. 760 c.; T.2. 712 c. . 4

HonSacos Q.C. Oxpysaxumg cpena mol oXpakoli 3akowa. M.:@ JHauue,
1989. 64 c.

Mackopun B, H., Yamos B.J. Be3oTxonHoe NpOM3BOACTBO B MeTax-
nyprux. M. : Merannypras, 1988. 71 c.

Mouceep H. H. BKoNOrus 4YemopeqecTBa TJa3aMy MaTeMaTuxa. M.: Mox.
rpapaug, 1988, 254 c. (Oppuxa).

HayuyHO-TeXHMYRCKUA [POrpecc ¥ IKOHOMHK2 MUHEPaJIbHLX PeCYPCOoB B
TOPOMBIIIEHHEOM TPOH3IBONCTES / Tlon pen. B. A.MapTbmosa, K.X.Om-
neunennepa. M.: 3xomomuxa, 1987, 264 c, )

HaumoHanbHbit LOKAAK O COCTOSHMM NpWpomHo# cpemnt B CCCP //
Npupoma u yenomex. [983. N 12. C. 6-9, 11-17, 20-23, 26-28.

Onanopckuk 4. A, Ha kpawp nepuomuvecxoid cucTemn.. M. : Xuwmug,
1985. 224 c. .

OxpaHa npupons: CnpaBovHHX / Ton pen. K.I. Murpwuxuua. M.:
Arponponusmat, 1987. 268 c. ‘

Ponuopos A M., Havawgw B, H., Topovewnuxos H.c. TexHuKa 3aUMTht
okpywamwei cpemw. M, Xumus, 1989, 512 c.

Craguuyxui . B., Pommonop A J. Jdvonorus. M.: Bercw. wx., [988.
272 c.

dypuan ¢. M. Manasg RUMMA: JpPexTUBHOCTD NMPOMIBOACTBA U NOTPES-
nenys npoaykumu. M.: Xumuz, 1989, 136 c.

Xumus okpysaowei cpeap: Ilep. ¢ aurn. / Tlon pen. Jx.O.M.bBoxpuca.
M.: Xuwus, 1982, 672 c.

Ibraukop A.ll, Cemus B.H. Uuxnmueckue npousccu B xumudecxoh
Texdonoruu. M, : Xuwmux, 1988, 320 c.

Wnupt M. 4. BejoTXOAHAR TEXHONOIUs: YTHUAMIaUUE OTXONOB nodpyE 1
nepepaGoTKA TBEPAbX TOPWMMX McKomaewbx. M.: Hempa, 1986
255 c,

roaus I'.A., Paxop 3.I., TperTksxkopa JLI. Xumus u XHUMHUecCKas
TeXHONOrHS B peWeHdH TiofanbHp npodmex. M.: Xuwus, 1988.

175 c.




Conepxanue

Tloyexy "raaszaxu xnunxa'?.......................:..... 3
PeTPOCIEOKTRBA N COBPOMOBEOCTD ...........c0n00eeeveeo. B
OT DepBOSBHITHOTO YENOBEKa XO HAUMX AHEA ................. 6
Hecxonbko cnos o-repxxgnonorun.....:.................... 1

BeMOrPadus M SKOMOTUE ..ot rrenneensnreoneaennennnnnns 13

. TPR arperaTHMX COCTOSHER HOAAHOTH ................... 16

ATMOc$epa — CHAAHAD ML 3OMAM .....ovvvvvnvnnernnnennns. 17
Cunpocfepa — BMECTMAMIE OCHOBHOI'O 3NeMeHTa ApucTOTeN®T .. 38
nn-rocq&épa — TBEPHas OGOMOMKA 3E@MAM +.vu'ieveeeeinrnnranes 53
Buocfepa — camag MONOmAS W caMasg AMHaMBVHAL YacTb 3eMid.. 60
flawc XmME3aOHL, MHHYC OXPyXanmas cpema?. ... Ceeee.. 66
O Bpenle ONPOMETUUBBXX HMOCTYNMKOB ......eoccenvncaneancars 66
ThCAYENSTHR BEXa METAJAOE eiasiresecesiettassaesanssns 69
SKONOrO- XUNHMECKHH NMOPTPET IHEPreTHMEM ...cieevrvernnesn 77
XuMus B HOXMMHYECKHX NPOHIBOACTBAX +.ovuvenoenan. STRTER 106
NpOXBUBIEHHOCTD MO NPEBPALEHUN BEOIMECTBR ..+..ceveuwss.. 116
JocTouHCTBa B HENOCTATKH HOPMUPOBAHUS 3arpAIHEeHui ..... 133
Mmean, X XOTOPOMY CTPeMHTCS VeAOBEYECTBO ......... 138
TeXHONOrHI0 DPEKOMEHAYET HMPUPOMA «vvvvvineereernnnaennn.. 138
OTXONHO® - NaJICOTXOHHOE - GEe30TXOMHOE ................. 140
BesoTxonmas TeXHONOrug: NOCTHXEHRE M MEPCHEKTUBM ...... 142
CTYHOEH K FCHOXY +ovveevnncanroanansnaaranassnsseaess 159
BO3nyxX, KOTOPBIM MBI IBUIMEM . ..evvvvevasernronsnsnnsasens 156
Bona ang nwone, 3aBOXOB M IOMAEH ........coonvenevenseas 169
OTXOOM: NOXBANBHOE CNOBO M MONO ................... 180
HeucnonbayeMbie GOraTCTBA HEAD +vevvvunvveeeerennanenn. 181

CTPONTENbHBE MATEPHAMND M3 OTEOROB +:wvvvevavvenneenan. 186

MeTaIbt 3 OTHOBOB ... ....'vveveennvnnennrernnaeanaans. 106
Copbe H3 OBITOBBE OTXOROB . .vvvvevvnneeannnoneearsenaas 203
OTXOHBL AN OMHCTKE OTXOMOB . .vvvvevwvinenanrnnncnnaanes 207

OTXomb XUMMUECKOH NPOMBULIEHHOCTH, XOPOTKOXHBYUME

H3IAENUS B BOUHBIO MATOPHAMDBL « . evvuunnnsvereennennnnns 211
OSocmopamubik omTuxuIN

PeKOMEHAYEMAA JIUTEPATYPA . ivuneneranororanarsunnsrsnennes 223

&
il
%
i1
3
&

B






