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Yenosex, ¥ TONBKO OH OBMH, — BOT BEeCh CMbICA
W BCe ONpPaBNaHMA, Ero-TO W HAAO CNACATD....
M, ommako, mnpupoRa nNo-NpexXHeMy PSIOM.
BeayMue NWACKOMY OHa NPOTHBONOCTABIAET He-
BOINYTUMO CIOKO#HbBe Hefeca ¥ CBOW MYyApPY®
HENPUJIONHOCTD.

Anp6ep Hamw. Msrmaunmvectso Emewnt

Musnnuapabt JeT pa3BUBajNacbh U COBEPWEHCTBOBANacCbh IJIA-
HeTa 3eMns. $PUINKO-XUMUUECKUe NPOLECCH IPU 3ITOM MMe-
N OCHOBOMNOJarapiee 3HaveHue. B ueapax 3emnum ofpaso-
BajKCb MECTOPOMNEHHUS MOJIe3HBX UCKOMaeMbx. CPopMupo-
BanUChb MOpPA M OKeaHbl. Be3wusHenwas aTmocepa, cocTo-
fBllag B OCHOBHOM U3 METaHa, aMMMaKa U OKCMUEOB yrie-
PoAa, mNpeBpaTHNach B NPUIONHYKW MJIS XU3HU a30THO-
KUCJIOPOZHYl cMech. Cylra B pPe3yibTaTe CJOKHBIX GHOXHK-
MHYECKHMX MPOINECCOB NOKPbIACh MJIONOPOLHBIM CJOEM —
noysoi. Ha mnnaHeTe BOCTOPXECTBOBaNa XU3IHb BO BCeM
MHOroo6pa3uy PacTUTENbHOr0 ® XMBOTHOTO MMpa, BKiWVas
uenoBexa. [lepevncnennbie MIMEHeHHs oflWentaKeTapHOT O
MacmTaba B Gonbuwed MM MeHbeHd CTEeNmeHM CBA3aHBl ¢
NpeBpaIfeHUs MM BemecTBa, a 3HaUUT, OHU B IEPBYH ove-
penb OOAXKHDI PAaCCMATPHBATBCA C TOVYKH 3PEHMA XUMUK. 3Ty
NpeBPalfeHUs OCYMECTBAANMCH B AUHAMUKE yCTaHAaBJIMBAB-
IWEeroCcsg IPUPONHOIO PABHOBECHSH.

Yenosex Xe B Npolecce CBOE# CO3IHATENbHON HeSTeNb-
HOCTH H3JaBHa BJUAET Ha PaBHOBECHOE COCTOAHUE IIJa-
HeTe. Ero He Bcersma Ge3BpenHoe BMEmAaTeNbCTBO B XU3IHDb
MPUPOAb! O6BMHO MMEeT aCTHYHO MMM MOJSHOCTHI XUMUYEC-
Koe IPOHCXOMIAEHHE.

[lpexne npupoma nerko npeogosesala 3TO BMemaTeNb-
CTBO. 6yMaronaps CBOMM CaMODPErynMpPylWUM U CaMOBOCCTa-
HOBUTENDBHBIM CBOMCTBaM U OCTaBallaCh HEH3IMEHHOH B Iio-
GanpHbIX MacwTalbax.

OmHAKO B TNOCNeXHMe NECSTUIETUS MOWHOrO pa3BUTHUS
NMPOMBOUNEHHOI'O NOTeHNMala BO MHOPHX CTpaHaxX Miupa
BeKaMU CKJIafbBaBliEeCs COrJAaCOBAaHHOE B3aUMONEHCTBUE
BCeX 3JIeMEHTOB MJaHeTbh HaYHHaeT HapymaThcs. Bcemy
BHHOW — YEJIOBEK C ero oSpa3oM XW3HM U IPOK3IBONCTBOM,




Nanexko He BCerna BNUCHBANIUMCHE B ecCTecCTBeHHble NPU-
POROHbIE CHCTEMbl, YTO C 0CO60K cunoit craio nposSBAATHCE
B 3M0Xy HayUHO- TEXHHYECKOrOo mporpecca. BoT moveMy BO
BTOpPoi mNonoBuHe XX B. NpPoGsieMBl COXpaHeHus TIPMPOXbl,
OXPaHbl OKPyWawllei# CPeAbl CTal# HEeNOK NepBoCcTeneHHON
BaXHOCTM HJS BCEero YeJoBevyecTBa.

HeT vyenoBexa, KOTOpbUf He 6bul 6Bl 3aMHTEPECOBaH ca-
MBI HENOCPEeXCTBEHHbM O6pa3OM B MX HENPEMEeHHOM peue-
HUM KaK PpaXHaHMH, OOecnoKOeHHbii cyapGoi csoeit Pomu-
HbB[, TOpOXa, HOMa, BCEro veJoBeyecTBa, KaKk XUTeNb
NnaHeTbl 3eMif, XelalIEu# COXP2aHUTb ee INpeKkpacHOiH,
wenpoi# ¥ o6unbHoX ANg cefg, CBOMUX meTelf, BHYKOB,
GNU3IKUX UM DaJIeKUX NMOTOMKOB, Ao6pad MaMiTb WIM T'HEBHOE
CNOBO KOTOPHIX O Hac, HbHEe XUBYUMX, eMy He Ge3jpas-
JIUYHBL

B COBPEMEHHOM Nupe HaGnmwaaeTcs ycxopeaumu Konu-
VecTBEHHB POCT NPaKTHVYECKKM BCEX OTpacjieil Npou3BOR-
ctea. OH He OAMHaKOB TO MacwraBaM M TeMIaM, HO,
HECOMHEHHO, XapaKTepeH NS XO3AWCTBEHHOW NesTelbHOCTK
JMppeR- Bo BCeX CTpPaHax. B CBA3M C 3THM YBeNUUHBAETCH
AHTPONOreHHa® HArPY3Ka Ha NPUPOAY, KOTOPas MOXeT NpH-
BECTU K NOHUMEHMK KadeCTBa OKpyXalbliei cpensi, eclu He
6ynyT NpennpuHATH! CHendalibHble Mepht IV ee 3alMThl

BaxHej{uMM 3BEHOM Da3BUTUS 3KOHOMUKH M TEXHOJOrHH
CTaHOBMTCA NeJeHaNpaBJIeHHass XUMU3AaUUd DPa3NMYHBEX OT-
pacneit npousBoncTea. OTPOMHag YacCTh NPOM3BOACTBEHHLIX
onmepauuit — OT ApPeBHero cnocofa BbLIIABKU MeTanaa X0
COBPEMEHHOr 0 MeTONa IONYVYEeHHs CBEeDXNPOBOALUMK MaTe-
PMAJIOB ~ N0 CYTH CBOe} ABJAETCH XUMHUYECKKM [pOLec-
coM. ‘“Mu3mecmaco6HOCTb" 3ITHX MeTOHXOB HAaXODUTCH B
NpaMo#f 3aBHCHUMOCTH OT CTENEeHM MX BO3XEACTBUL Ha
OKpyXaKly® Cpexy, T.e. OT CTeNeHH MX S3KOJIOTHYecKok
omacHocTH¥. HfcHO, YTO BO3POCIMHA MHTEpPeC K 3KOJNOrU-
YecKuM TpoGieMaM HeH3GEeXHO yCUIMBaeT BHUMaHMe CIenua-
nUCTOB JM0S0ro Npofuias K XUMHM, [OOTOMY MTO 3KOJOI'H-
Yeckoe ¥ 3KOHOMHUECKOE COBEPWEeHCTBOBAHUE IPOU3BOXA-
CTBa OYEHb YaCTO OKa3bBaeTCd XUMMYEcKoHd 3agnaueir,

Ocofas poAb XUMHU B MPOM3BOACTBEHHOX NeATEeNbHOCTH
yenoBeka OGYCJIOBJIEH2 TaKXe ee Xyanu3aMoM. llogcHuMm 370
Ha KOHKDETHOM INpuMepe. bBiaronaps MCIONb3OBaHUW OKUC-
JUTENbHO- BOCCTAaHOBUTENbHO! peaknuu SYpPHO pa3BHUBAETCH
JHepreTHKa ¥ KPYTATCA Kojeca MUIMOHOB aBTOMOGUAEH,
Peaklus MOJANMEpH3aUuy¥ NO03BOJAET MNOJNYyYaTb MCKYCcCT-
BEHHblEe MaTepuajibl, 6€3 KOTODbIX CeroQHs HeMbiCIUMDI
HODMaJNIbHOE CYlI(eCTBOBAaHUE U PpPa3BUTUE yenoBeyeCcKoro

ofmectsa. [lonb3a nonolHbBX peaklUuit oueBHOHa. OTKa-
3aTbCH OT HUX Mbl HE MOXEM, TaK KaK HeT aJbTepHaTHBHI
BCECTOPOHEEH! XUMH3alW4 NPOMBUIEHHbIX NPOLEeCCOB Kak Ha
NPeRNPUITUSX XUMUUECKOro npodund, Tak E Ha AWGBIX
apyrux. OnHaxo Bpen, HAHOCHMBIH NPHPORE 3TUME Xe
PeakHMAMU, OJYEeBHAEH, HO ero MOMHO YCTPaHMTb, UCHONb-
3ys HOBBIE TEXHOJOTWUEeCKHEe INpPOUecchl M MaTepHhais,
CO3NaHHbIE BCe TOK Xe xuMmued. [loxanyk, HM ORHa 06-
JACTh MEeJIOBEMEeCKMX 3HaHMK He ofNajaeT NOROSHbHM ILya-
NU3IMOM. MMeHHO XUMHSE, XHMHUEcKad IPOMBULTEHHOCTh B
Hau6OXbUeH CTONMeHRU CHOCOSHbI IAWWTUTL NPUPOAY OT BCe
BO3PacTaKWero aHTPONOFEHHOrQ BO3IHRGKCTBUS XHUMUUSCKUX
coenuHeruit. [lon ero BiIMAHMEM NpUpOXNa CHOCO6HZ M3Me-
HUTbHCH HAaCTONBKO, VUTO COBDEMEHHad XU3IHB OKaXeTrcd He-
BO3MOXHO# ¥ cyopuupyeTcs “Hobas nNpupoma“, rie He
6yaeT MecTa VeNOBeKy, HO, BEPOSTHO, MOIYT PpPa3BUThHCH
Ipyrue $opMbt XUIHU.

3Ta KHHT'A — O XUMUVECKOM acleKTe npo8neM OXpaHbl
OKPYXapl{ed CpeAbl, HO OHa ¥ O YeJOoBeKe, O ero Syay-
IeM, KOTOPOTO MOMEeT ¥ He ObiTh, eCHM NWAM Bcel Nha-
HeThl BOBPEMS He OCT2HOBSTCHS B CBOEM HEHCTOBOM CTPeM-
TeHMH MOAMMHUTL cebe NPUPoRy MoBhMUM crmocobaMu.

HemoMmepHoe BOcXMIeEMEe BOIMOKHOCTAMU YeNOBeKa B
nene "TIOKOPeHMs " NPHUPORbI CMEHAETCH ceMyac o03afovueH-
HOCTbK &€ COCTOAHUEM, IOHUMaHUEeM HeOOXORMMOCTH JopMu-
POBaHKS HOBBIX B3rJAXOB Ha HPOGJeMbl BIaUMOAEHCTBHE C
oKpyxalkile# cpepmoik. Jlenu Bce Goabme u Gonblle Qco3-
HaWT, YTO OrPOMHaf TMpeKpacHad nnaHeTa JeMns He Tak
¥X K BeJUKa, OHa Jerkc paHHUM2 U Y43BUMA. 3TO Hal
o6mu# IOM, COXpaHeHMe KOTOPOrC — HOAT K odsaauHOCTb
BCero JYeloBevyecTBa.

O MecTe XHUMUM B DEWEHMM 3TO¥ 3alauu U UIXeT pedb B
NpeiJaraeMoid UMTaTeNo KHUTe.




PeTPOCNEXKTHBA H COBPEOMSEHOCTD

Ha::'roxmee ecThb cnencTaue npowenigero, a
NO3TOMY HeNnpeCTaHHO o6panxai': B3Op CB Oﬁ ‘Ha
3anm, ueM cOepexemd cefs. OT 3HATHLX

ouUmMG oK.
Hoasma IllpyTkos. I[Ltoam pasxymbs

PaspuTHe o6WeCTBa Ha BCeX MCTOPUNECKHX 3ITallaX OCHO-
BaHO Ha 3KCIUIyaTalMM NPHPONHbX OGoratcTe, Oyab TO
IKypa Y6WTOrO MaMOHTa WJIM IHEPrus pacCIfernieHHoro
aToMa, 2 3IHAUMT, M Ha AHTPONOreHHOM BMelWaTenbcTBe B
OKpyRapmui Hac Mup. B nocnenHue RecATHIETUS BO3HEH-
CTBHe YeNoBeKa Ha NPUPORAY UPe3BHNAMHO BO3POCNO W He-
pelKko OKa3bBaeTCd Bbllle ee BOCCTAaHOBMTEJIbHBIX cnocob-
HocTel.

OT nepBOSHTHOrO uejXoBeKa RO HamWUX IHeN

OcHOBO¥X cimeCTBonaHux yeJioBEeKa Ha 3ape ero Qopunpo:
BaHM 6BUIAa OXOTa Ha KPYNHbX XMBOTHBX. Ilepso6HTHbIA
yeNoBeKX HayaJl HapyWaTbh MNPUPOXHble 3aKOHOMEPHOCTH,
onpenengBiMe JUCIEHHOCTD nonynsuui u BHIOB XHB OTHBIX
¥ pacTeHUui. XuumuIeckoe ucTpe6nenue 3sepey, Hepemko
npessauasilee NOTPeCHOCTR Jonei, NpUBENO K MCUe3Ho-
BEHHX CaMbX NOCTYIOHBIX AN OXOTHHKOB XUBOTHDIX, IHaBaB-
WX WXYpH M Mdco. ITo, B CBOW oOvuepeab, NOCTAaBMIO
JeJoBEXa Ha TrpaHb CaMOYHMUTOXEHHUS. J3pecTHbie CIyvan

Pe3KOoro COKpameHud YRCJEeHHOCTUH HaceNeHUd B PpHane

Pa#OHOB C GNar ONpKs THHIMU NaHnwa§THO- KIUMA THIECKUMU
YCIOBHAMUM HauGojiee Pa3yMHO MONHO 06BACHATD MUMEHHO CO-
KpalieHHeM HCTOYHUKOB MUTAHUA. Hogaranr, YTO YHHMI-
ToMeHHe NPEBHUMM OXOTHHKaMM KPYNHEMIMX XUBOTHBIX SABU-
Jloch NMPUYKHOM NMEPBOr0 3IKOJNOIUYECKOro KpU3uca B‘?CTO-
puu 6uocfepnl, BbI3BAHHOIO NedTeJLHOCTbl JWIAEH. or
ruSenu yenoBedecTBO CNaclioch, OCBOMB CKOTOBOACTBO H
lexnenenue. ;

Okono 10 ThIC. NneT TOMYy Ha3aRX JNlAK  OT no6buun
NPOXYKTOB Mepelyid K HX npousBoncTBy. OaxHaxo Npo-
THBOPEUHs MEXAY JeJOBEKOM H NPUPOXON Ha 3Toguﬂe
3aXOHVMNHUCDH. Donee Toro, OHM CTajJW AOArOBPeMeHHeN X
MaciwrabHen. B
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Pa3BuTHe 3eMNenenus ¥ CKOTOBOACTBA CONPOBOXIAJNOCH
AKTUBHBIM HCIONb3OBAaHHEM OrHA IN9 UCTPeSJeHHa JNeCHbIR
MaCcCHBOB C HeNbw yBeJMYEHUd IUIOWage# NoJaei W macT-
6u;. Tax BHepBble XUMHUYECKas peaknus (ropesue, T.e.
OKMCNUTENAbHO- BOCCTAHOBUTEAbHBI IIPOLECC) HAXORUT NPK-
MeHeHWe B NPOM3BOACTBEHHOM AeATEeNbHOCTH ABRe#. Ee
NPOOYKT — HpeBecHas 30Jla — XOpOWo YROGPAJN MOYBY, MTO
laxXe NpM OVYEHb HernySokod o6padoTke obecmeyuBalio Bhi-
COKMEe ypOXaM; OAHAKO IPH TaKO# CUCTeMe 3eMIeResns
6picTPO yOniBaNo nNORCPORMe MNoue. Yepea rox-Zpyroi
NPUXOAMIOCH IIEPeHOCUTDL BO3AENbBIEeMbie IONE Ha HOBbIE
MecTa. HacTyman yepex YHMNTOXEHHS HOBBIX JIECOB.

Ecnu xe roeopuTs BoO6me O Hayaje MCIONb3OBaHUS
XUMUMNECKUX PeaKkUui IS HYXD JeNoBeKa, TO YCTAHOBMTH
3TY ZaTy Mbl MOKeM Jjuwmp npubiausurensHo. Kocrep nep-
BOOHITHOrO Yej0BeKa — 3TO CaMblif NepBbii NpPEMep
UeJleHaIPaBJIEHHOr 0 OCYIWECTBIEHH OKUCIUTENbHO-BOCCTA -
HOBMTEJDBHON DPEAKUUM C 3aZaHHBIMM UCXONHBIMM MaTepua-
JaMM ‘U TeXNepaTYPHbIMM pexuMaMu. Mcnons3ys coBpeMeH-
HYl TEpMHHOJIOPUN, CKaXeM, JYTO XHMUS MepPBOHaYaJbHO
Halllla OPUMEHeHHe B cepe KOMMYHaJbHO-SBITOBBIX YCIHYT.
B 3To#t xe cyepe o6HapyXMBaKTCH M NEepPBbie BO3MOXKHBE ee
KOHQAUKTH C OPUPOXOIL. :

lleunnle ra3sbl HaHeCHM 3IaMETHbUI BPeX OKpyXawueid cpe-
de KDYNHBX TOPOXOB CPeAHEeBEKOBbA., AHIIHACKUA KOpONib
3ayapm IV B 1273 r. coeuMaNbHbM 3AMKTOM 3aMpeTHl
oTanaueBaTb noma JIOHKOH2a KaMeHHBIM ' yrjaeM, Tak Xak
ropon 3albiXaJiCi B CMpale KaMeHHOYrOJXbHOM XKOnoTH. 3To,
rOBOpPA COBDEMEHHBIM S3bIKOM, CaMbli NepBbH B UCTOPHUM
yeoOBeYecTBa 3aKOH 06 oxpaHe aTMocdepb. bBonee uex
uepes 100 ner (1388 r.) m3maercs 3OUKT o6 oxpaHe TeM-
3bl B YepTe ropoja. Ofa 3aKOHa KacaJUCh KPYNHOro ro-
pona, YCNOBUA XU3HM B KOTOPOM YX€ B Te BPEeMeHa Gbum
3KOJIOrHUECKH He Ge30llaCHbMU.

B ‘“"copeBHOBaHHUe" 110 HEraTHBHOMY BO3NeHCTBUN Ha
OKpyXawlyle cpeny BCTYHAaeT M NPOMbIUUIEHHOE NPOM3IBOACT-
BO, IOCTENeHHO, HO HeyKJOHHO Hafupawijee CHJIY K CTONb
Xe HeyKJOHHO yBeJUWUKBawllee TEXHOreHHOe HaBJIeHUEe Ha
npupony. '

CamMbieé panHHe KOHQNUKTH NPOU3BOACTBA C HPUPONOH
CBSI32HBl C 3aPOKAEHMEM MeTaJulyprud. JoCTaTOYHO BbHICO-
KOro YypoBHf OHa pgocTuraa B XVII-XVIII BB. OKuc-
JIMTENbHO-BOCCTAHOBUTENbHAA pPeaKkuus BbZENeHUT Kelesa
U3 OKCUINOB CBA3aHa C IPUMEHEHMEeM Yyriepolda, OCHOBHBIM
UCTOYHUKOM KOTOPOro B Te BpeMeHa Obula TOJAbKO Zpe-
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BecCHHa. MouHOe pa3BUTHe YEPHOM MEeTannyprum Opuseno k
YHHUTOXEHMN JIeCOB Ha OBONBWMX TeppuTOpMsSx CTpaH 32-
nanuoy EBponbt U AMEPHRHU.

llosBNen#e HapoOBOro KOTX3a, HABUraTels BHYTPeHHErO
cropaHus, pPa3BUTHE CaMbX Da3JUVHBIX OTpacnei npoMbil-
JNEeHHOCTY Bbi3BaJA¥ K XM3IHM BCE HOBBIE ¥ HOBBIE HCTOMHMKN
3arps3HEHMS OKpyXawiedl Cpembl. YBESAMUMIUCH XoSMMUeCcTB2
& ofbeMbl XUMHUECKMX COeNMHeHMX, HOCTYNaWUMX B aTMO-
cpepy, 3arpa3HANIMX BOKOEMbl, IPOHMKAWIWMX B NOMYBY U
Heapa 3Jewnu. Ecam B Havage XX B. Ueq0BeueCTBO ucHoNb-
30Bano 12 XHMHUECKUX 3JeMeHTOB, TO B CepenMHe. 3TOrO
cToneTus - oOxono 50, 2 B Hamm OHKH PaKTHUECKM BCe
KUMUUECKHMe »3JeMeHTHh HaxXomgT Gonbliee WJIKH MeHbpee
NPaKTMYECKOE NpPMNEHEHHe M MX COeRUHeHMH Heu36exuo
HonaAa®T B MNPHPONHYw Cpeny, YXyImad ee KayecTso H
ypOBEeHb BOCHPOM3IBONCTBA, A 3HAUMT, M YCJOBUA KUIHM
nwaei.

Eme K.Maprc u ¢.JHresbC yKa3pBaju Ha ONACHOCTH
CTHXMAHOTO Pa3BUTHS NMPOMIBOUCTBA, CNOCOGHOrO MpeBpa-
TUTH OKPYXawui HAac MWHP B NYCTDbHND, NOAMEPKUBAJIM POND
JeloBEKa KaK COCTaBHOM YacTH NpHPOAbI B ee yIyJ meHun
U COBEepUEeHCTBOBAHMH. '

B.J. Jlenun Takme o6pamjajics X MPUPONOOXPAHHDIM npo-
gneMaM, TOKa3biBas BAMHOCTDH PALUMOHAJIDHOrO X034HCTBO-
paHWs Ha 3ewne M B ee HeApax. B paore 'HaBpocok
IMaHa HayVYHO- TEXHUWYECKHX padoT” B KavecTse raaBHOM #
HEeOTHOXKHOM OH BBHIZBUHYN.3aRady CUCTEMaTHUECKOro onpe-
IDeneHuUs MNPaBMIbHOrO pa3MelleHus TPOMBILTEHHOCTH |
Han@onee PaliMOHANBHOrO MCTIONb3OBAKMA -XOIAACTBEHHDX U
CHPbERBX pecypcoB. JIeHMHCKHE MPUHIUIB PAIMOHAJILHOTO
LCHONb3OBAHMS IPUPOLHBX CHPHEBBbIX Pecypcos, GepexHoro
OTHOWEHUS K GOraTcTBaM POAMHBI ABJIANTCH BAKHDIM 3BEHOM
- OBPEMEHHO# MPHPONOOXPAHHON HONHTUKHM.

B Hamu HRHM 3HaMeHHEeM BPEMEeHM CTAaHOBATCH BCEeHa-
~oOHaf 3AKWHTEPECOBaHHOLTDb U BCeHapORHbIHA XapakTep 06 -
-yxmeHus npoGJieM OXpaHbl npupoxs. OHM. NepecTanT B1ITD
YOEeNOM Y3KMX CHen#ajJucTOB U HeGONBbIWOK Tpynnb HaU-
Somee "Gecrnokoidbx' mucaTteneit. HausHo, ORHaKo, OBUIO
6B OyMaTbh, YTO HACTYIMIC MONHOE COrjiacue Mexmy INpH-
ponoit U uenopekoM. OrpOMHOE KOAUVecTBO eCTEeCTReHHO-
HayuHBIX, OGIECTBEHHO-MONUTHYBCKUX U NUTepaTypHO-XY-
NOXeCTBeHHbR NySmukauui ySexmaeT Hac B 06paTHOM.
Cmenano Hewano. [lpexpalfaleTcd CTPOUTENbCTBO K 3KCINIY -
aTanus 06BEKTOB, YIDOMAWIMX OKpyXapue# cpele, BBIBO-
OSTCA 323 UepPTy ropoznos Hau6oJyee ONacHble NMpemnpuATHS,
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BHEAPAWTCH TexXHONoruu, ofecrneuuBapume ONTUMANbHOE
B3auMOnRecTBHe C nNpuUponocd. ¥ B TO Me BReMs ThICEMU
NPEennpuATHA NPOAONXaKT OTPABAATL BO3IAYX, KOTOPBIM Mbl
IbUMM, 3arpsa3HaTbh BOAY HEJOCTATOVHO OVMIIEHHDbMEU Npo-
MbUIDTEHHBIMU CTOKaMK, XPaHUTh OTXOAbl B YCJIOBUAX, HE
rapaHTUPYNUMX [0JHOE MCKIWVEeHUe BOIMOXHOCTH IoOlana-
HUS SZOBATHIX BEECTB B OKPYX3WUy® Cpexy. CHOMUHYTHBUL
JKOHOMMYBCKHHA 3fPexT HepenAko 'NepeTATuUBaeT Jawy
BECOB", NPeANOUTUTENbHOX OKa3bBaeTCd MHOIOOTXQAHAas
TOXHOJNOr A, MNpenblaluas OTHOCHTENDHO HUIKUMU 3aTpe-
TaMU, XOTd, B NpMHOUNe, MMEHHO OHa Haubonee MaTe-
PHalOEMKa, 2 B KOHEYHOM WTOre ¥ HauMeHEee IXOHOMUUHA.

B nocnejHee BpPeMs 3JKOJNOruMYecKHe mpoodjexbt ofocTpu-
NuCh BO MHOPUX paidoHax Hawel cTpaHn. 06 3TOM uMa
peup Ha 1 Ceesne Haponubix aenyTtaTo CCCP (Ma#- HOHD
1989 r.). Pa3BepHyBWAafcs eme B HPeABLICOPHYN KaMIaHUN
OUCKYCCUS O NyTAX NOBLUUEHMS KayecTBa MPUPOXHOA cpe-
Ibl  OpoAoAXMNach ¢ TPUOYHb! Cbesna. Brepsoie 6puto 32-
4BJNIeHO, uTO |04 Halmx TOpPOAa 3KONOrMNecKy HeGnaro-
NONYYHbl, a I3TO O3HavyaeT, uTO MUTeNd ITHX FOPONOB
eXeQHeBHO NOLBEeprawT CBOe 3NO0POBbEe U CaMy XU3IHb He-
ONMPaBHAaHHOMY, HO HEU3OEXHOMY PUCKY.

06 3KONOruyeckoi 06CTaHOBKE, CIOKMBUIEACA B CTPaHE
U ee OTHENbHBX PeruoHax, TOBOPUIN WYYTh JU HE KaxHbii
opaTtop C3e3na, BHe 32aBUCUMOQCTH OT OCHOBHO}# TeMbl ero
BBICTYNNEHUd. W 3To He CcJayyaifHo: NPaKTHUECKH BCE Ha-
Gonepmue npobieMbl o6mecTBa TaK WIM KHAYe TECHO mepe-
NNeTawTCH C BOUPOCAMM COXPaHEHUs U MOBBIUEHHS KavyecT-
Ba OKpYXall{ei Cpenbl,

Henb3g, OJHaKo, He 3aMeTUTb, UTO B pPARe BHICTYN-
NeHuit yposeHb npofeccUOHaNm3Ma ObUl HEBLICOK, a TNpen-
JIOX@HMS CBONMJIMCH K 3anpeTUTENbLHbIM MepaM, B HHX He
XBaTaJO KOHCTPYKTUBHOCTU. O6 omacHOCTM U naXe Bpene
TaKoj# ONHOBOKOCTH OVYeHb XOPOWO eue [ONTH 3a roi o
Csesna cxa3zan akaxewuk b.H.Jlackopus, npeacenmaTtenb 06-
mecTBeHHoro KoMuTeTa no oxpaHe OKpywawmmei cpensi Cow-
32 HAaYYHbIX ¥ KHMeHepHbx ofmecTB: '[lpoucxoauT npo-
rpeccypyyliee 3arpi3HeHHe, Herpafanusd XUIHEGHHBRX Ka-
yecTs Guocdepn. I[lo3TOMY y MHOTMX CKJI3AbBaeTCH Npen-
CTapjleHMe, YTO 3TH Oponecch HeusGexHs. M, Ha Haw
B3rNAN, pomunoch yGexieHue, OYATO HAS TOrO, HTOBHI
IIPUOCTAHOBUTDL 3TOT, Ka3aJIoCh 6b[,_ HGYMOJIMMblﬁ npoyecc
jerpagayuu, T.e., MO CyWecTBy, o6ecnevuTh BbIXHBaHUE
yenoBevecTRa, AX006bl HeT npyr‘oﬁ AJIPTEPHATUBDLI, KPOME
YCTAHOBJNEHUS ONPEleNeHHbX Npexencs pocTa... Mpexpa-
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WeHUs pPOCTa WHHAYCTPUAJNBHOTO, CeXbCKOXO3SHCTBEHHOIO
IIPOM3BOACTBA.

Ha Ham B3rsjgg, 3TO COBEPWEHHO HeNpPaBHIbHbBE X OUM-
60gYHble KOHLENUWM... PelMTb 3TH BOMPOCH MOKHO He Ha
3MOLMOHANIBHOM YDPOBHE, K UeMy npuferaer Hama o6mecT-
BEHHOCTb B IMEPBYH OUepenb, a Ha PANROHAJIbHON TeXHHU-
KO- 3KOHOMUYECKO# OCHOBe, MO6C ecAu Mbl YOYCTUM 3TO
BaxHe#lmwee O06CTOATENBCTBO, TO Hawa o6MECTBEHHOCTH
cnocofHa IPUHECTH He TOJNBKO MOAb3Yy, HO U BPEX OKPY-
Xapme# cpeme. Mbl mo3akpbBaeM ¥ OCTAaHOBUN Te NPOHU3-
BOACTBa, KOTOpble NOTEHHUANbHO IOMOrYT PemMTb U Jaxe
YCTP2aHUTD 3KONOTUMECcKHe TpoSieMbl COBPEMEHHOro Mupa .

3Ta INMHHAY LUTaTa NPHBeNeHa C eNMHCTBEHHOM LeNbo:
NOOYEPKHYTb HAaCTOATEeNbHYW HeoGXOOUMOCTL mnpodeccuo-
HaJIbHOIO MOAXOKa K NPUPONOCOXPaHHBLIM NPOGJIEMaM, Bax-
HOCTb O9KOJIOrMYEecKOoro o6pa3oBaHud XA BCeX U Jid
Kaxnoro. JBuxeHHe “3eJeHBX", OXBaTHBlIee BCY. Haly
CTPaHy, CTaHOBUTCH CaMOi MacCOBOM OpraHmszanuei obme-
cTBa. M xoxer ObiTh, CaMbif I'JIaBHBbIf HENOCTATOK 3TOrO
HBUXEHMS Ha CeronHSWHWA HKeHb B TOM M 3aKiIwdaeTcs,
YTO NPeAnOYTEeHHE OTHaeTCH WMEHHO 3ANPeTUTENIbHBM Me-
pPaM, 2a He HayYHO OGOCHOBAaHHOMY aHaJIM3y CHUTYyaLuu,
CIOKMBIIEACH B KOHKDETHOM PEruoHe, U YCTaHOBJEHUO MEp
N0 NPEORONEeHUW NPOTHBOCTOSHUA HPOU3IBOACTBA U INPUPO-
Ibl, TMPOM3BONUTENBHBLIX CUN O6IECTBa ¥ ero OTAENbHBIX
YJIEHOB. : ,

“MHe npexacTaBafgeTcd, YTO B 3TOoM 06CTaHOBKe
BCe-TaKK pemlalias PONb NPHHaNJIEXUT HayKe, — CUUTAET
‘Haponaubit nmenytat CCCP, mucatens C.IIL 3anbrus. — Mue
KaXeTcd, ¥y HacC cCeifyac HaCTYNMJ TaKO¥ MEePHON, KOrza
HaM HYMeH KDHTEpHit, KOTOpbif IO3BONMT YCTaHOBUTbL, YTO
BOT 3TOT 32aBOX HaJO CTPOHTDH, HUKAK He MoxeM 6e3 Hero,
a 3TOT He Hagxo. [loka TaKHUX KpPUTepHeB HeT, U 6e3 IIOMO-
UM HayKM Mbl WX HUKOrZa He HaiaeMm'.

Kax BUIUM, MHEHHS 3THX KBYX NpPofeCCHOHaJIbHO HECXO-
XX JIOAe COBNaXawT: HeOSXOAMM HayuHO O6O0CHOBaHHBIA
NOAXON X 3IKONOrMYECKMM MpoGJeMaM IPK CaMOX IUMPOKOH
BX TNONAEPMKEe MaCCOBbIM 3KOJIOPMUECKUM IBUKEHHeM O06-
IWec TBEHHOCTH,

Ha nocnemywmux ceesmax HapoaHsix nenytatoB CCCP n
COW3HBIX pecny6iauk, ceccusx BepxosHoro Cosera #BHOC
HaMeTUJIOCh CONUXEeHUEe "SMOLMOHANBHBX' M "KOHCTPYKTHB-
HbX " CuJl. JIMeHHO 3TO, a TaKKe OTKPBTOCTbL B o0O6CyxX-
LeHUM TEXeJNeilei IKONOrUYecKod OGCTaHOBKM, K KOTOPOK
Mbl DPMWIY, CO3IANAHKE B BHICIIEM 3IUeNnoHe BJacTH - Bep-

xoBHOM Cosere CCCP — KoMuTeTa 10 BONpPOCaM 3KOJNOTUM U
PalMOHANHHOMY WHCIONb3IOBAHMKW HPUPORHBIX PECYPCOB, MHO-
FOMBJINUOHHOE JOBUXEHHe “3eJMeHbix ", OXBaTHBIee
NPaKTHYECKE BCH CTPaHy, NO3BOJAAET POBOPUTb O HopMu-
POBAHMM HOBOr'0 OTHOWIEHMA VeNOBeKa K HpUpone, KOTO-
poe, XxoyeTcs HaOesATbCHd, MOXeT BBBECTH HaC M3 NOYTH
TYNUKOBOK 3IKOJADIrUYECKOK O6CTaHOBKH, CJIOXMBIENHCH B
nocienHue I Ombl. ,

OT NpaBUNBHOPO pellleHUS RNPOGNeM- OXPaHbl OKpyXalomes
cpeabl B 3HAVUTENDbHON CTeNeHM 3aBUCAT BO3IMOXHOCTHU
Pa3BUTHA, ONAaroCOCTOAHMA ¥ MU3HDb He TOJNbKO HBHEW-
HEro, HO ¥ OyAyumMx nokonenui. HyxHo pa3yMHO moab30-
BaTbCs OUPOMHBIMH, HO He SecnpeneabHbIMM BOCCTAHOBHM-
TEJIbHBIMM CHUJIaMU TUPHPOAB. Ype3BbiyaiHO MOLHBIE TEeXHO-
TeHHble HarpPy3XM, KOTOpble CO3RaeT COBPEeMEeHHbI UeNoBeK
B CBOe} MPaKTUMECKOH NesTeNbHOCTH, MOLYT OKa3aThCs
YpPe3MepHbMUY, HeoS6PaTHMO pa3pyllalIUMM 3KOJOrUUEeCcKUe
CHCTEMBL. o ’

He 6ymex, omHako, 3a6bBaTh, YTO HAYUHO-TEX-
HHVECKH# nporpecc, - nopoxaas NPOGJIEeMbl OXPaHbBl OKPY-
Xaplleit cpenbl, ofecHeuMBaeT ¥ BO3IMOXHOCTH CO3H4aHUS
CpencTB ee 3alMTH Ha Ga3e BHEAPEHUS HOBBIX TEXHHU-
YEeCKKX CPeACTB ¥ TEeXHOJOrUi.

HeCKO.ﬂbKO CJOB O TEepMHHOJXOI'ME

A Temepb BepHeMCH K HaYaly KHUTM U 3aZauMCH BONPO-
COM: MTO Takoe "O K Py X a b iasdg cpena?
[lokaxeTcd cTpaHHBIM, YTO NOCJe MHOI OKPaTHOrO YNO-
TpeGneHus aBTOPY 3APYr 3aX0Tenoch OSBACHUTD 3TO IOHS-
THe. 3aveM MOACHATH OOWEMIBECTHOE, a ECHH TaK YK #
Heo§XOIMMO, TO IOYEeMy 3TO He CHelaHo pambme? Bompoc
MoXeT OBITH M CHPaBeNNUBbIE, HO He GecCIOpEbH. Haxy-
ascqd NPOCTOTa TepMUHAa M WMPOKOe erc INpuUMeHeHue,
NpUYeM elle 3aZOAro A0 TOro, Kak OH TmpuoSpen cospe-
MEeHHOEe 3ByYaHHe, ONPaBAbLBAWT BO3IMOKHbIE COMHEHHA.
ABTOp mnojaraer, uTO, JAHWb ONEHUB B3IaUMOAENCTBUE
YeJIOBEKAa M NpUPOAL Ha pa3HBIX 3TaNaX .pa3BUTHAS of-
I{eCTBAa, ¥ YCTAHOBUB CTeNeHb BO3AEHCTBUS veJOBeKa Ha
OKPyXabuyk Cpeny HauMHasd elye C TeX BPEeMeH, KOrJa OHa
KOJHYECTBEHHO M XaVeCcTBEeHHO NPUHUMIHAJDHO OTIMYalach
OT COBPEMEHHOM, MOXHO NMPaBUJIBHO O8%BACHUTbL TEPMHH "OK-
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Pykawmas cpexa” B ofeM KOHTEKCTe ero HCTOPUYECKOrO
Pa3BUTHA.

UTO TepMUH He TaK fIpoCT, NOATBepPKJaeTCH TAKUM NpH-
MepoM. B nokywmenTax CTOKronbMcxoit kondepennum OOH mo
npofnesMax OKpyxawume# uvencBeka cpexant (1972 r.) maxe
OTCYTCTBYET <€aMO oONpedelieHre NOHATHA “OKpyXanuasd
.cpela”, Tak KakK B TevueHue Gonee vYeM ABYyRJIeTHErO
nepuofia, MNpPexulecTBOBABMEro KOHPepeHUuu, CTPaHB-
YNaCTHUUBI, INPeacTaBieHHble B [IONT OTOBUTENLHOM KOMH-
TeTe, He CMOIJM BbLPaSOTaTh TOUKM 3PeHMUS, YZOBIETBO-
panued Bce 3auHTEepecOBaHHbie CTOPOHBL IlpaBna, NPUIKHEDI
OTCYTCTBHMA EOMHOTO MHEeHHS CcKopel o6wWecTBEHHO-TONHU-
THYECKME, YeM eCTeCTBEeHHOHayuUHbe, HO OHM RNOPORUAH
PasHOronoOCULy, KOTOpY® He u3bexaja M Hala JUTepa-
Typa. PaCCMOTPHUN OCHOBHBE YAaCTH OKPyXaplled cpeld U

XapaKTep WX B3aUMONEHCTBUS B CBeTe COBPEMEHHBIX Npex-

CTaBNIEHUH.

K oxpyxawigeit cpene OTHOCHTCY BCA 0 P U P O X H &

€ P el a, YHacJNeXAOBaHHAafd VENOBEKOM OT NpemecTBYo-
UMX nokodenuiyt. KpoMe TOro, oOHa BRIWVaeT cpeay, coO3-
NaHHYH UEJOBEXOM (T e X H O e HH a g Cpeaxna)l,
PONib KOTOPOM pPa3AUYHA B 3aBUCHMOCTH OT KOHKPETHOro
HCTOPUMECKOro 3Tama ¥ CTAHOBUTCH TeM 3aMeTHee, ueM
BHIIE YpPOBEHb Pa3BUTUA ofl{ecTBa, €ro HayUHO- TEXHU:
YecKuM MOTeHIUas, CTeleHb TEXHOreHHOr'o BO3NEHCTBUA Ha
OKpyxawigyw cpeny. Tem He MeHee BO BCeX CAYJYaHX NPU-
ponHads cpexa 3aHUMaeT IJAaBEHCTByWUee [OJOKEeHUE U ee
COCTONHUE Npexje BCero olpenenseT KavyecTBo OKRPY-
Xakme# cpemsl. o
Oxpysapiass Cpefa — 3T0 BHEWHWH MaTePHajbHBIL MUP,

posneicTRyoUME Ha ofwmecrso. OHo, B CBON Ouepens,

BAHMET Ha MaTepuandbHuit Mup u QopMupyer ero, T.e.
OKpyXalljas cpefa — 3TO NPOCTPAHCTBO, NOXBeprawmeecs
BAMAHMI OSWMECTB2, KOTOPOE B HEM XMBET. 3TO cpenma ofu-
TaHu® vejdoBeKka U cfepa ero NPON3IBOACTBEHHOM nesd-
TEeNBHOCTH. JTO PUIMYECKAs Ccpela, B KOTOpoH NpoTekaeT
KU3Hb,

OKpyXanWyo Cpexy — MaTepHasJsHsi Mup BO BCeM ero
MHOrooGpaduy - ZJONXHB H3YYaTh IHPaKTUUECKU BCe MIU
noyTu sce Hayku. Bor nowemy, crtporo rosop#, coBO-
KYNMROCTH 3HAHUA OO OKPyKawiieil cpene B COBPEMEHHOM ee
NOMMMAHUM He gBiadeTcd ocoboif Haykok., OrTpaciesbe
npoSaeMbl OKpPyXablUed cpexbl KONKHB OCTaBATbHCA YIEJOM
cleuanuCcTOB OTHEJbHbIX OTpacneﬁ. OnHaKko Takag cre-
qUANMU3ALUE HEe UCKIwvaeT 06MEPO IToOXoDa X choneuu-
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$uueckuM mpobseMaM OXpaHbl OKpyXawme# cperas.. B To xe
BpeMa Henb3s 3albBaTb, WYTO OKPyMawu@as cpefa Kak IoJie
NesTelbHOCTH MHOrUX HayK, oforamaer ux. B 3ToM cxbicne
ciesyeT WMeTb B BUAY ONpeAeNeHHyk 3KOJIOTH3aLKK BCeH
HayKKH B LEJIOM.

PoBops 06 oKpyxabuwei cpene, CJleAyeT 3aMeTUTh, MTO
UMPOKOEe PacHpoCTPaHeHWe MOAYUMJA TaKKe TepMuEH "3 K 0-
N Oor ¥ 8" B CaMblX Pa3iMUHLIX COYETAaHUAX C XaPaKTepoM
OesTeIbHOCTH vejnoBeKa. CO3maTeNb 3TOrO HalpaBIEHHA B
Suonoruu HeMeuku# ydyeunit JpHcT [erkens (1886 r.),
naBlmMil eMy clelybliee ompenenedde: «[Iox 3Konormei Mo
nojpasyKepaes ofuyw Hayky of OTHOWGHMSX OPraHU3Ma I
OKpyKapleit Cpens, KyHa Mbl OTHOCHM BCeE "ycnoBUE Ccywe-
CTBOBaHMA " B IMMPOKOM CMBICNEe 3Toro ciaosa». Ms aroro
onpemeneHus CcHenyeT, NTO B cepy MUCCIGAOBAHUA 3IKO-
JIOTMK HOJNIXeH BOBJIEKaTbhCS U UYENOBEK — BbiCliee TBOPEHUE
NPUPOABL. A €CJM 3TO Tak, TO 3KOJOrWA, COXpaHdAd ecTe-
CTBEHHOHAayUHOE CONepXaHHEe, BKJIWMaeT Becb 05BeM Iyma-
HUTapHBIX OUCLUIUIMH: 3KOHOMMKY, COLMOJIOrHN, MPaBO M
T.n. [exkenb M He NONO3PEBas, UTO CJAOBD, COCTABJIEHHOE
uM (0T rpeu. oikos — OOM u logos — Hayka), Ka3anoch
6bf, mAS y3koro kpyra Guomoros, cmycTts 100 JleT cTaHeT
LMPOKO yHOTpeSnseMbM TEePMUHOM, a CO3JaHHbIA UM Pasmen
HaYK# — NpPeAMeTOM MHTepeca CIeUuaNiCTCOB MPAaKTHUYECKH
BCex Npofeccuit. JKONOrUs Pa3UVHA IO CONEPKAHUWL I
fuonora M XMMMKa, CTPOMTeNs ¥ reojora, CONUHOJNOra M
JKOHOMHCTa, HO eIMHa IO IeNi: 3KOJNOrUJYEecKH NpHUeMsieMoe
pelleHne CBOWX NPOPeCCUOHAaNpHBIX 3azmay, OXPaHa OKPY-
Xanle# cpenbl OT HeraTHBHOro BosfeficTBus Co6CTBEHHOI
NPOM3IBOACTBEHHOM HeaTelIbHOCTH. JIMEHHO OHa U OKas3bl-
BaeT OCHOBHOE BJIMAHUE HAa OKPyXaKwliyl cpeny.

OOHaKO KauecTBO OKpPyXakie# cpenbl CYWEeCTBEHHO 3a-
BUCHT TaKXe OT pOCTa HapOAOHACEJIeHHa ¥ YpOaHU3aUUM

" o8mecTBa. OueHuM 3TH -$aKTOpPbt B MX HCTOPUYECKOM pas-

BHUTHHU.

Iexmorpadus u 3xKonOIrME

Kak cumrawT nemorpadsi, K Havaly MesonuTa (oxono [5
TBIC. JIeT TOMYy H&3al) Ha 3eMie XUJI0 HEeCKOJbKO MUIIMO-
HOB VEeJOBEK, a B CeJbMOM ThICAMENeTHM OO Hale# 3Pl
(HavyaJI0 HEONUTa) HacejeHHe NNaHeTh He npeeburanoc 10
MAH venosek. llomaBidwlfas vacTb Jwaelk xujga B IOKHOK U
BocTouHo# Ajum, APpuke u Kxuoit Espome. Mano uTo u3-
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BECTHO O XUTenax AMepUKU M ABCTpPaiduM, HO OMYEBHIHO,
UTO HaceleHUE 3ITHX MaTEPUKOB OBUIO BeCcbMa He3HaVi-
TesbHbiM. TeMnn pocTa HaceJNleHUs B IMOXYy HEOoNUTa He
npesbmianu 0, 04 %.

lonarawT, YTO B NepBbid T'ON Halie# IPbHl Ha 3EMHOM
mape xuno 200-250 MAH yeJyoBeK, T.e. He Gojablle, yeM
ceifivac xuBeT B CoBeTckox Cow3e, a HaceJeHUe .ibHeWHel
TepPUTOPHU Halied CTPaHBl COCTABJKIO OKOJNO 5 MIH ve-
JIOBEK, YTO INOUTH B 2 pa3a MeHblle HaCeJeHHd COBpeMeH-
HOM MOCKEBL :

MpuBeneHHbe UUPPH, KOHEUHO, BeCcbMa NPUGAH3UTENb-
Hbl, HO HECOMHEHHO, YTO OJUTeJbHOe BpEeMs HaceleHle
3eMHOr0 Wapa GbUl0 HeBEJHKO, a ero HPHPOCT OCYI{ecT-
BNAJNICH KpalHe MeANEHHO U He TNpeBbuNajl HOJNEei IPOLEeHTa..

Onrako k [625 r. HaposmoHaceneHue ZocTurno 500 MiH
YeJlOBEeK, YABOMBUICH [I0 CP2BHEHUW C HavajOM Halew
spet. [lpy cymecTsoBaBmeM Torga Ttexne pocrta (0,3 %)
CIIER0BAN0 OKMINATb YCKOPEHHOrO yIBOEHWS HacCeseHus —
rne-To JneT vepe3 250, HO OHO HacTyOWJO paHbile:X B
1825 r. HaceneHue MIJaHETbl ROCTHrjao | MIPAO JesoBex.
Yepes 150 neT oHO yBenuumiNoch B 4 pasa, a elle uepes
[2 nmeT Mup ycnbual O POXAEHMM NSTUMMIIUMRPHOHOrO MU-
Tens NNaHeThl. ,

Munnuapnsl JIeT cylecTBYeT Halla IJIaHeTa. Munnuapnb
netT {$opmupoBaNach ee NPUPONHa® Cpela, XN KOTOPOH
COTHM JIET — HEeYJIOBUMbie MIHOBEHMS. A BeIb 32 Kakue-TO
350 seT HaceNeHHe MUPa BBPOCIO Ha IOPAIHOK.

[lpuBenenHbie LUPPHl HAWT OCHOBAHME yTBEPXAATH, UTO
Ha 3EeMHOM Wape npou3owen “AeMorpaduueckuidt B3IphB ",
npononKalmuica u B Hauu AHU. K 2000 r., Hagzo mnona-
raTh, Mbl NpeB3OifeM WMECTUMUIIUAPDAHYD OTMeTKY. Kak
BuAuM, Becb XX BeKk NPOXOAMT MNOA 3IHAKOM 3ITOro
"B3pbiBa ", a CTaluUNAM3alUd JYMCIEHHOCTM HaCEJEeHHS MUpa,
0 NPOrHO3aM XeMorpadoB, OXKHURAETCHs TONBKO K KOHLY
Clleqywlierc BeKa, KOrja Ha IJlaHeTe OGyAeT NOPOKUBATDH
npumepHo [2-13 mapa uyenoBex.

[lpencTasus B 00X vYepTax IOeMorpaduyeckyw odcTa-
HOBKY MHPa M €e S3KCTPaNoNsdUul Ha OGinuxkaimue ronsl,
Hejb3s He yKasaTb Ha TO, YTO o6uuit pOCT HacCenXeHWs B
T OPOACKUX panonax no KpajHe# Mepe B 2-3 pasa Bbire,
YeM B CeNbCKOM MeCTHOCTH.

CnexnoBaTenbHO, nemorpaéuqecxnu B3pPBB" CONPOBOX-
naeTcd “B3PbBOM ypGaHucTuyecKuM'. UYro Takoe ypSanu-
3auua? 3TO npouecc, NPHUBOAAWLMM K U3IMeHeHHw o6pada
XU3HU U XaDaKTEPUIYWIUMCH NepeMeuleHHeM Jwaei us
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CeNbCKO¥ MECTHOCTM B TOPOACKUe paitoHb. ChnencTBUeM
3TOro HABASETCHA yMEHbIleHHEe KONUYeCTBa HaCeJNeHUs B
CeNbCKMX PalOHaX HUXe HOPMANbHOro, TOr'Za XakK ropoja
3acensgwTCcd BCce Gojee MIOTHO, o6pa3ys Bce Golee u
Gonee KpPyNHbie HacejeHHbie NYHKTH, arjyoMepaluu u ypba-

. HE3UPOBAaHHDbIE 3OHDI.

B HacToflee BpeMs ‘Mbl TepexuBaeM Nnepuoxn Hauéonee
Gpictpon ypSanusanuu. B Coemunenrbix llTaTax AMepuxu B
[800 r. B roponax mnpoxupano 6 % Bcero HaceleHud, B
1850 r. ~ 15 %, B 1800 r. — 40 %; B HacToOdmee BpeMd

-cepe 70 % wureneir CIIA xuByT B ropomax. B CoBeTckox

Cow3se, cornacHo Bcecow3Ho# nepenucu HacelneHus, B
1989 r. npomxusano 286,7 mnH vyemoBek, U3 Hux [88,8 min
yenosek (66 %) - B ropoxmax. 3a [0 JieT vuuciao ropoxal
BBIpOCAO Ha 25,2 MJIH YeNOBeK, TOrfia Kak CenbCkoe Ha-
celleHUe yMeHbumnocb Ha 900 Toic. vyenoBek.

VHTepeckHo NPOCAERUTDb POCT I'OPOAOE- "MUIIMOHEPOB " Ha
mrakeTre. B 1850 r. ux 6pwmo vermpe, B 1900 r. - 16, B
[850 r. — 75, a k 2000 r., Kak npeanojyarawT, B MHUpe
6yneT 275 ropomos ¢ HaceJgeHuem | MIH denoBek u Gonee.
Mo manupm OOH, ofwas VUCAEHHOCTH TOPORCKOrc Hace-
nenus x 2000 r. B 2 pa3a NpeBLICUT HAaCeJEHUE 3IEeMHOro
mWapa Havaja BekKa.

B CoseTckou Cown3e B HacTodllee BpeMs uMeeTcs 23
ropoma, HacesleHHe KOTOPbIX COCTaBJIfeT | MJIH uejioBeK U
Gonee. JlMWbp YyTH-YYTH AC "MUJJIMOHepa " He HOTATUBaeT
Bonrorpan, Henaleky OT 3To¥ OTMeTKu Pura, KpacrHospck
u CapaToB, HexHoOro nonxajblle — Boponex u 3amopoxbe.
Tak UTO NOKa KHUMa HOMZET IO quTaTenx, CKOpee BCero,
yucyao 23 ycneeT ycTapeTs.

B roponax u nNpPOMbILNEHHBIX NeHTPax OUEHb BBICOKa
OJIOTHOCTb HacCeleHUs, JYTO, KOHeYHOo, MNOpPOXIHaeT Hapyle-
HHEe JIKOJOPHYECKUX CUCTEM, NPUYeM He TOJNbKO B CAMHX
ropoax, HO U QHaJeko 33 UX npenenaMu. CnenuanucTh
YTBEPXOAWT, YTO TEeHOEHUMUS K KCHUEHTPaUuU HaceJeHud U
NMPON3IBOACTBA B KPYNHBIX HaCEeJEHHbX NYHKTaX COXPaHUTCH
u B Oynymex. lopolla KaKk MCKYCCTBEHHBle CHCTEMbl, He
rapMOHUpYWIfME C MEeXaHU3IMOM CaMOBOCCTAaHOBJEHMS U ca-
MOOVUWEHUS NPUPOAbl, GYAYT CYWECTBOBATb elle HIUTEeJNb-
HOE BpeMs, CO3MaBas HOONOJHUTENbHbIE TPYNHOCTH B peille-
HHUHH SKOJOI'MYEeCKHUX npoéneM.

Ecnu roBopuTb O XM3HEHHOM NPOCTPaHCTBE, TO POCT
HapOJIOHAaCeNeHUsl, YCKOPeHHas ypSaHU3alUuUs He BHOCHT
OCOGEeHHO CJOXHbBX NpoSJieM B 3TOM IJIaHE: Ha 3eMie eue
MHOro Mecrta. CJIOXKHOCTb HpPOGJEeM, CBS3aHHBIX C ypOaHu-
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Jauueld, 3AKINYAETCA He B HeXBATKE PU3IUUeCKoro npocT-
PaHCTBA, 2 B HEOOXOAMMOCTHM PEWEHHS Ha HOBOM KO-
VeCTBEHHOM YPOBHE TaKMX TII06afbHBIX NpobieM, Kax
ofecrneveHue PacTyWero HacCeNeNus pecypcawu u 3Hep-
_THe#, NPOAYKTAaMM NUTaHUS NPU COXPaHEHWH KayecTBa
oKpyxakwme# cpenn. B Gauwaimue 20-30 ner MUDPY
OPHAETCH CTONKHYTHCA C BEChMAa IHAMUTENBHBMM 33 TPYyA-
HEHUAMU- JIKONOrMVECKOrO XapaKTepa, O06YCJIOBIeHHbNY
GbICTPb POCTOM HAPONOHACENEHWs, CYWLECTBEHHbH yBey-
NeHMEeM ero INOTHOCTH, OCOGEHHO B NpeNeNaxX OrpaHMdeH-
HbX PEruOoHOSB.
llonuepkuen eme pas: neworpaguueckas o6cTaHoBKa,
IHAMUTENDbHas YPGAHU3IALMA BCErO UeJOBEVeCKoro ofuecT-
Ba CO3ZaNT ONpenesNeHHble TPYAHOCTH NP PEEHUM BONPO-
COB OXDaHbl OKPyXakwWei CPembl. 3TH $aKTOPbl HOIKHbI IpH-
HUMaTbhCS BO BHUMaKHEe, HO HEe OHM HBJATWTCH OCHOBO-
momaralummu. [raBHOE — TexHoreHHas Harpyaka, ofyc-
NOB/IEHHas Pa3BUTUEM BCex cPep NpomssomcTBa. Ero mce-
MEepHasi XMMM3IaUMi. BHUIBUTAET Ha NEepPBbii MIaH XUMUYecKui
aCMeKT Npo6ieM OXpaHb OKpyxakwmed cpems. BoT mouemy
UMEHHO B TaKOM aCNEKTe BaXHO PacCMOTPETDb OKPYaKiymn
CPeAy M ee COCTaBHbIe YaCTH, B KOTOPbIX KUBET M pabo-
TAaeT YeJIoBeK.

Tpn ArperaTHRX COCTOSHUS MNJaHETH

Wrak, Bce BaywmuuBo obcymux,
Yro6 He TpymuTbcs mayran.
Nlpespen#be TeM HUVUTOMHBIM Jonsx,
YTo Heo6myXaHHO TBOPSKT.
Spunpux Wuanep. Hecus o Komoxkone

Bce mmoroo6pasue npuponst BMemaeTcs Bcero mumb B Tpn
IOHATHA, OTBEValle Pa3IWUHBIM arperaTHBIM COCTOSHUAM
BewecTea. 3To aTMOCfepa — rasoofpa3Has 06010YKAa mJa-
HeTel, ruppocfepa — wunkad u auTocPepa — TBepnad. Bei-
ASIINT TaKkKe ewe OAHO, 0CO60€ COCTORHHE MATEPUM —
XUBYN NpUpoORy, Guocfepy. ATmocdepa, ruapocdepa, JaHUTO-
cfepa u Ouocepa ~ o0 6 B e x TH OKPYXaumwp-
L e# Cpen b, KOTOPbe, B CBOK oyepexnnp, npen-
CTaBJIEHbl LEeJbM DAKOM 3 T € M € HT O B CO CBOel
X2PaKTePHO}! CHeuunduKkof pacHONOKEHHS M B3aUMOZEHCT-
Bus. B muTocfepe, wanpumep, paszmuvalT Henpa u IOYBY,
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B ruapocfepe — BOObl CymM M BOAB MHPOBOTO OKeaHa,
T.e. COBOKYOHOCTb OKEaHOB M MOped BCeil NAaHeTH, B
6uocfepe — MUBOTHBIA M PaCTUTENbHbIA MUp.

PaccMaTpuBas O06BeKTHl OKpyXawwei cpensl, cleayer
UMEeTb B BMAY, UTO OHM HAXORATCA B NOCTOAHHOM B3aUMO-
NeHCTBMH M He WUMewT YeTKO BbPaXeHHOM rpaHuubl paszne-
na. Benbp BOma mpUCYTCTBYeT BO BCeX O0BEKTaX OKpyXal-
Ied cpensl, XUBOTHBH ¥ PaCTUTENbHbIA MUD pacnpexne-
AS€TCH B ONpeNeNeHHOX YacTH aTMocdepds, ruapocdepst u
nuTocyepst, a BHOPOWEHHME BYJKAHOM TBepIOMe YacCTHIb
MOPYT TOHaME OCTaBaThCid B aTMoc{epe.

Tex He MeHee KaxIbid OGBEKT OKpyXallieid Cpexbl UMeeT
CBOE OCHOBHOE M IOCTOfHHOe “MecTO XUTeJlbcTBa",
BBIIONHAS CTPOrO ONpeNelleHHble NMPUPORcH $yHkuuu. Hrak
— 0 BO3NyXe, BOREe, 3eMlle U CYyljecTBaxX, Ha Hell XuUBY-

UK.

ATMocdepa — cxral)arop ang 3Jemau

UYTo HysHee JeJOBEKy - KUBOH MHP Halley INaHeTh, 3IeM-
N9, Hexpa, Boma uAM BO3AyX? Bce! Bes HUX HeBO3IMOXHO
He TOJNbKO Halle Pa3BHUTHe, HO U CaMa XU3Hb. OnOHaKo
HYXHO NONYEPKHYTb ocofoe 3HaueHde aTMocdepsl (OT rpev.
atmds — map u sphaira — map). OHa ABIFeTCA pe3epByapoK
Kucjopona — HeOOXOAMMOTO KOMIOHEHTa NPOTEeKaoIUX B
OPraHKM3Me OKUCIUTENbHO-BOCCTAaHOBUTENDBHBIX PeAKUKHA H,
KpOMe TOro, BbIIOJIHIET 3amuTHbe QyHKuuun. KocMOHaBT
BHIXOAUT B OTKPBITBIA KOCMOC B cKadamape, - 06 eperakmes
ero OoT rySUTeNbHOro BO3XEACTBUA KOCMHYECKUX nyveir. B
ofmennaHeTapHOM MacwTale TakUM CKaPaHAPOM HBATETCH
aTMocfepa. ’

ATMocfepa uMeeT npoTsXeHHOCTb xo [100 kM. Ha Taxo#
BhICOTE elfe OGHAPYXHUBAWTCH CJEAbBl COCTAaBAALIUX ee
BemecTB. B TO xe BpeMd HamOMHHM, UTO AEHCTBHE Mar-
HUTHOrO ¥ I'PaBUTALUOHHOIO NONA 3eMNM paclNpOCTPaHAeTcs
Ha BCe JacTHUbl, HaXOXAUMEecs OT Hee Ha PacCCTOAHUU N0
[0 3emHBIX pasuycoB (60 Thic. KM). OHM HBUXYTCS BMecTe
C 3eMneit Boxpyr CoNHLa U HO3ITOMY MOPYT CUHTaThCH
NpUHaZNeXalUME aTMOCPepe.

Ilo usmueckum cBOMCTBAM OTHENbHBIX uacTelt aTMO-
CPepbl, XapaKTepy M3IMEHEHUs TeMIepaTypbi’ yCTaHaBJIUBA-
eTcd NATb OCHOBHBIX ee cPep (puc. I): Tpomocepa (0-10
KM), cTpatocfepa (10-50 ®M), MezocPepa (50-100 xx),
TepMocdepa (100-800 uM) u 3kzocPepa (800-1100).
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Tepmocpepa
Temepocepa
(uonocpepa) ¢ .

Osonoceepa mpamoc g epa
Mesocpepa

lomocpepa

"P uc. I. CTpoeHme aTMOCHEpDI

TlorpaHUYHbIA CJOM MEXHY HHUMU Ha3bBaWT COOTBETCT-
BYWIMMM NMay3amu (Tpomonaysa, CTpaTonaysa, Me3omaysa).
3aMeTHUM, UTO NPOTYKEHHOCTb Kaxno#k u3 cdep OaHA IpH-
OMUE3UTENbHO.

llpuBenenHas KhaccuPukauus aTMmocHepbl HEe eAUHCTBEH-
HO BO3MOXHas i NenecooSpa3Has. MoxeT 6bITb UCHONB-
30BaH MHOM NPUHLUUI, OCHOBAaHHBIX Ha BBbAENEHHM YacTel
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aTHocPepb, pPa3NUYANIUXCH 10 XUMHUECKOMY COCTaBy WU
cocTofHMB BemecTsa. IlpuxepHo xo 80-100 xm wnaliw-
faeTcd IOCTOSHHOE OTHOCHTEeNBHOEe COXepPXaHHe OCHOBHBIX
KUMUUECKUX COCTAaBAAWILUX aTMOocHepbl, TOrAa KaK Ha
GONBIMX BBICOTaX OHO MEHAeTCs C M3IMEHeHMeM paCCTOSHUS
OT NOBEpPXHOCTH 3eMiM. B 'COOTBETCTBUM C 3THM Pa3iuydanT
roxo- u rerepocdepy. B romocepe BbIENINT CHOK —
030HOCepy, B KOTODPOM NpH COXPaHEHMH HOCTOAHCTBA
OTHOCHTEJbHOrO0 CONepPKaHMd a30Ta, KHCJIOpoAa M 2proHa
JUKCUPYeTCs NOBbIIEHHOE [0 CPaBHEHHM C Jw6ok HPyr ok
YacTb aTHMOCyepsl conepwaHue O30Ha. Hakouel, ciexyeT
HMeTb B BHMAY, YTO XUMUUECKHe BellecTBa aTMocdepbl Mox
JedCTBHEM W3NyJYeHHs IMOXBEPrawTCs HOHUIALUHU, BCIEX-
CTBHE UYEero C BBICOTbl NpuUMepHOo 80 KM o6HapyXuBaeTcCH
Sonbiloe KOMMYECTBO MOHOB M CBOGOXHBIX 3JIeKTPOHOB. C
3TOMO PacCCTOSHMS U Bbille PacHPOCTPaHAeTCs CJOH, Ha3bi-
BaeMblf MOHOCepoil.

Macca atMocfepnl cocTaBndeT 5-10'% 1, ommako ocHoB-
HOe KOJMYecTBO BeleCcTBa COCPeAOTOMEHO B Tpomocdepe u
HuXHe# uacTu cTpaTocPeps. Tax, B o6meme aTMmocHepn
npoTsXeHHocTsrw [ Tbic. KM (100-1100 xx) BpAL nu
CKOHNEHTPUPOBAHO N0 Macce Goiblie MUJUIMOHHOA HONK ee
BelecTsa. _

ATMocepa npeacTaBigeT Co6o# CMechb ra3oo6pa3HbiX
NPOAYKTOB, He BCTYNaWIUX BO BIaUMOXEMCTBME OpPM 0ObM-
Hb(X TNPUPOAHBIX YCJOBHAX. ITa CMeCb, Ha3bBaeMas BO3IAY-
XOM, CONEPXHT B OCHOBHOM a30T, KUCJOPOR W aproH.

KosnoHeHT ConepxaHue KoxmoHeHT ConepxaHnne
B aTMocdepe B aTMocgepe
6. % | wmac. % 6. % | mac. %
P 8,09 75,50 Kr 1,1-100% 2,9 1077
o 20,95 23,10 Hy 5-10- 7,6 1070
Ar 0,932 1,86 N0 5105  707-10°9
0, 3,210 4,610 o0g 2106 3,3-10°°
Ne 1,103 1,310°3
He 4,6-1004  7,2-10°5

XuMuyeckas IHUUKJonemus. M. ; CoB. IHHUK-

Opuseuasnue.
1. C. 399.

Aonemus, 1988. T.

HPKBEIIBHHME JaHHbie HaJieKo He UCJYepnbBavT BCe BO3-
MOXHbIE I‘33005pa3ﬂb[e, KUIOKHUE H 'TBepnbre_ BelecTBa
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OPUPONHOTO U QAHTPONOr EHHOrO INPOMCKXOKIEHUs, COC-
Tasadwmue aTMocPepy. Bo-meperX, He ymoMmaHyTa BOA3,
conepxaHKMe KOTOPO# HENOCTOSHHO N Kone6iercs B Ipe-
nenax 0,[-2,8 %, BO-BTOPHX, He NpUBENeH Lenbii pal
PEaKIUOHHOCHOCOSHBX ra30B MNOCTOAHHO MeHAWWeiNcs U
OYeHb HU3KOM KOoHNeHTpauuu. I[locnenHee, onHako, He
O3HaYaeT, YTO WX POJAb B Halled XU3HU HUUTOKHO MaJia.
Jlaneko He Tak. Mbl eme BCHOMHUM, M He pa3, O peak-
LUMOHHOCTOCOOHBIX Ia3zax.

HayneM paccMoTpeHHe cocTaBa aTMocdepbl C CaMoro
XKH3HEHHO BaXHOI'O ee BelWecTBa - KUCJIOpPOna.

Kucnopon ofecnevuBaeT MNPOTEKaHUE OKUCHAUTENRbHO-
BOCCT2HOBUTENDbHBIX DEaKUUil B KUBBIX OPraHK3IMax, a TaK-
Xe B TEXHOJOTHYeCKMX mnpoueccax. Pa3BUTHe NOCNeAHUX
00yCA0BJUBAaeT MNOBBIUEHHBIM €rc pacxXod B COBPEMeHHbH
nepuoa. -

Kucnopon He Bcerza Bxoamn B cocTaB aTMocepnt. OH
NOABUJICH ORHOBPEMEHHO C IEePBBIMM XJIOPOYUIIOBLIME Opra-
Hu3MaMu. M3BecTHO, UTO NPUSAUIUTENBHO 2 MADA JIeT TOMY
Ha3al B aTMoc§epe yxe HMPUCYTCTBOBaJl KUCJIOPOMN, Ha YTO
ykazblBaeT HalUuMe OKCHULOB Xeje3a B COOTBETCTBYWIUX
reonoruvyeckyux QopMalnusx, HO TOAbKO nocnenHue 20 MIH
JIeT ero COREpPKaHHe ROCTHUIJIO BEJNUUUH, GNAUSKUX UJIM Pas-
HBIX COBPEMEHHBIM.

CymecTByeT /AM ONAacHOCTb YMEHBWEHUS CONEpPKaHuf
Kucnopona B aTMocyepe? B olwmem-TOo nHa, HO He clenyer
CIMIKOX IPaMaTU3UPOBaTb OGCTAaHOBKY. IIPaKTHYECKH BCeM
U3BECTHB NPUMEpPbl OTPOMHOrO HOTPeGJIeHUS KUCJIOpPOXa B
Hally AHY: aBTOMoSuNb, NpoexaB PacCTOAHME OT MOCKBH
no Jlenunrpazna, pacxomyeT ofbeM KMCJIOpPOma, HKOCTaTOM-
Hbif ONa ofeclneveHus AbIXaTeNbHbIX QYHKUUK UeTOBeKka B
TeueHue rojfa; caMosdeT, npuirereB B Mocksy u3 Bnanu-
BoCcTOKa, cmuraetr 30-40 T KHUCJNOPORAa, a IOPU 3anycke
DBUraTeney KPYMHOro peakTUBHOIO NajkHepa aTMocPepa
TepaeT CTONBKO KHUCJIOPOAa, CKOJBKO NPOU3BOAUT €ro B
TeueHue 24 U necHo# MaccuB miomanbk 15-20 Toic. ra. O
YyeM TOBOPAT O3TH npuMepni? O pacTyumleM TexXHOI @HHOM
pacxone kuciaopoga. OZHaKGC 3TO ele He 3HAYUT, YTO Ha-
wa aTMocPepa B rioSajbHOM MaclTale oOKa3zallach ofen-
HeHHO# uM. IlpaMble 3KCOEPUMEHTAaNbHBIE MIMEpPeHMd IIOKa-
3b(BANT, YTO MO KpaliHe#d Mepe B TeyeHHe [OCIeRHErO
CTONETUS KOJAMYECTBO KHUCJOpoAa B aTMocdepe He yMeHb-
uunoch. Pacxom aTMocPepHOro KHCNOpPONa II0Ka KOMIEHCH-
pyeTcs ero oSpa3oBaHUEM B NPOLECcCe XUIHEeXesTeJlbHOCTH
pacTenu#t cywu u MupoBoro oxeawa. IIpM $OTOCHHTeze OHM
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eXerofiio NPCeXyUUpYylT oKojo 320 MIPA T CBOGONHOI' 0 KHC-
nopozna.

KoHeuHO, MOXKHO ¥ HYXHO IYMaTb O BO3IMOXHOM Hapyle-
HUM KHCJOPOAHOrc GajaHta B aTMocepe, YMEHDbUIEHWH €ro
conepKaHHf B TJIOGaJbHOM MacliTae BCJIENCTBUE XO3AHCT-
BEHHOH HAeATeNbHOCTH ofmecTBa, TeM Gojxee YTO, IO
MPOrHO3aM, exeroXHbf pacxoxn Kuciopoma k 2000 r.
gocTurHeT 57 wapm T. OnHako He OylneM npeyBenyuudBaThb
yrpo3y KHUCJIOPONHOrO rojofa, TeM Gojee TG ecTh Gonee
6nu3Kad M peanbHas ONAaCHOCTb — 3HaYUTEAbHOE 3arpds-
HeHHMe BO3AYXa HAOBHUTHIMM M TOKCUVHBIMM BelWeCTBaMM.
['pO3HBM NpegynpexiaeHues JeNoBeKy CJIysaT Takue LuPps:
eXercfiHo B aTMOc$epy miaHeTs mocTymaer 600 MiH T Xu-
MUNECKMX COeNWHEHUM M N0 2 MIPA T TBEPAbIX VacTHL I
a3po3onein.

He HemOCTaTOK KHMCiopoAa, a M3GBHITOK CaMblXx Pa3iud-
HbIX BeNeCTB COCTaBiAfeT CaMy® rJaBHyl yrposy Iang arT-
Moc@epsl.

CocTOfHNE KULJIOpOXa HEOAMHAKOBO B  Pa3HBIX CNOAX
aTMocdepbl. Y NOBEPRHOCTM 3eMJIM OH HAaXORUTCH B Bule
IBYXaTOMHBIX Mosnekys. Yew B Oollee pa3pexeHHbX CHOLX
HaXOIOMTCH KUCJOpOA, TeM B Oonbuell cTeneHd OH MNOA-
BEepKeH ANUCCONMALUM Ha ATOMbI IOX HeicTBHEN COJIHEeVHOM
panwanuu. Hauunas c BbicoTht 40 KM, 3aMETHO YBeJNWyH-
BaeTCcs COABPXKaHMe aTOMapHOro KHCIOpPOZa, a Bbune
120-150 R sonexysant O, NMPaKTHUECKH OTCYTCTBYOT — BECh

KUCJIOPOX CTRHOBUTCS aTOMaPHBM.
AToOMapHBG KUCNOPOX, B3AUMONEHCTBYS C MOJEKy-
NApHbIM, O06pa3yeT TPexaTOMHbE MONEKyJb 030H2 Oz, Mak-

CUManbHad KOHIEHTpPalUus KOTOPbIX AOCTUraerTcd Ha BHCOTE
20-35 xM. Co3gaercs OcoB6bii O3OHOBBIA CcJNO# aTMOGHepsl,
BHINONHAWIME BaXHble QYHRLIUM 3aluTbht 3JeMau OT ryéu-
TEeJIBHOrO HJ BCEro XUBOrO ynbTPaduoNeToBOro H3ayue-
Hus. Monexkynasl ©030Ha HeNmpo3pauHbl LNs NPOHMKawigei
ynprpaduoneropoit panuapuy CONHOA@ M IPaKTUYECKH IOJ-
HOCTbl HoOrjomamnT -ee. Kposme ToOro, O3OHOBMIA CJOH
sagepxuBaeT okono 20 % MHYPaKPaCHOro TENMJOBOrO H3JY-
YeHus 3eMiu, co3nasad OJAar ONPUATHbIE YCJNOBUS 1N ee
TenJNoBOI'0 PexuMa.

030H COCTaBAfET BCEro JHUIb MHUJJIMOHHbE HOJH aT-
Mocepst, HO POJb ero TPYOHO IePeoueHUTD. O3 0HOBBI
“sxpan” 3ewnu nospuics 570-400 MAH JNeT TOMY Hasad. C
Tex [OpP OH HaleXHO 3aUMH@EeT XU3Hb OT CMEPTOHOCHOrO
u3nyvyeHus. llpuponHoe paBHOBecue O6ecHneYHBaeT MOCTOAH-
HOe coJlepXaHUe O30Ha B O3CHOBOM cJyoe (puc. 2). OnHako
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‘P u c. 2. lipuMepHas CXeMa DPaBHOBECHBHX NPOUECCOBR B OPHPORHOHA
CHCTEMEe "KUCJIOPOX — O30H™

OHO MOXeT OBbiTb’ HapylieHO TeXHOr eHHbME COCTaBJAWIUMA

aTMocdepnl.
OCHOBHBIMU Pa3pPyWHTEJNIIMM O3O0HOBOI'O CJNOf, HAaZXO IO-
JaraTh,  #BAAKNTCA XJOPYTOPYrIeBOACPOAbl — PPEeoHBbl, M-

POKO UCHONb3yeMble B XONOZUIbHOM NPOMBIUIEHHOCTH, B
napdoMepus, B OBbITY ¥ APYQYX O6JacCTEX HNedTeNbHOCTH
yenoBeKa, YacTO B BHIe a3po3oied. X cyMMapHOe MHpO-
Boe npou3BoxcTBo B [988 r. npesbicusiio | MIE T, B TOM
yucne: cTpaHn E3C - 520 Teic. T (40 %), CIIA - 455
Tic. T (35 %), fmoums — I30 Tnic. T (10 4), CCCP -—
I23 Toic. T (9,5 %). 3TH BBICOKOWHEpPTHbie TI'a30006pa3Hbe
BemecTBa a6COMOTHO G@3BPENHbl B TPU3EMHBX CIOSX aTMO-
cfepbi, ONHAKO NPU UX MNONANAHUM B CTpaTocepy HOXR
neicTBUEM YIAbTPayUONETOBOro UINYYEHUS PPEOHBl AUCCO-
LUHPYWT C BbUIEJNIEHMEM XJIOPa, KOTOPbA pearupyeT C 030-
HOM, 06pa3ys MOHOOKCHUZA XJIOpP2 ¥ MOJEKYJAPHbUA KUCJO-
pon, paspymas TeM CaMbM O30HOBBOH{ CJIOMA.

CBO# BKJIal B YHUUTONEHUE O3CHOBOIC CJIOS BHOCHT
IBMIaTeNM CBEPX3BYKOBBIX CaMoOJeTOB. B Huxuume cnon
cTpaTocepsl OHH BHOEPACHBANT 3HAUUTENbHHE KOJNHYecTBa
*OKCUOAOB a30Ta, CONEePXaHHE KOTOPbX CYWECTBEHHO IPEeBH-
llaeT NPUPONHOe, B pe3ylbTaTe Uerc NPOUCXOOUT CHABUT
paBHOBecus peakuun 30,&> 20, B CTOPOHY BbUIENEeHHS

OBYXaTOMHBIX MOJNEKYJI.

B 1979 r. Han AHTapKTuUZIOM Obula OGHapyXeHa Or'poK-
Haf, BenuuuHod c CeBepHyw AMEpPUKy, ABPA B O30HOBOM
cnoe. YyeHble BCero MHpPa U3y4YalT 3TO YHUKAJBHOE U He-
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GezomacHoe saBieHue. I[loka TPYIOHO CKa3aTb, HACKOIbBKO

BBICOK TEeXHOTeHHb! BKJIaX B o6pa3oBaHMe O3IOHOBOW AbIPBL

OZHAKO C TOJNHOH ONPEenesIeHHOCTbN YCTaHOBJEH CIeXywlui

$akT: Hal AHTAapPKTHZON He TOJIbKO BABOE MEHbIE O030H3,

TaM B 100 pa3 NpOTHUB HOPMbl NOBbUUEHA KOHLEHTPAaLuf MO-

HOOKCHERa xnopa. He 6yneM cHeWHTb C 3akJOYEHUEM, HO

3TH HUYpbl NO3IBONANT '3aHaTb BONPOC: a HE MeJOBeK I
"mOCTPOMN" TNepBYW O30HOBYW Ibpy, MAbPY Ias yiabTpa-

$uoNeTOoBbIX nyyei ConHna? Benp BoepBbie MNOJAYYEHO -
JKCIIepUMEHTalIbHOE NONTBepKAeHie NPEnNONIOKEHHS O XUMU-

YeCKOM Pa3NIOKeHMH O30Ha XJOPYTOpPYTrJeBOROPOA2MM B IPM-

DOOHBX YCJOBUAX.

O6ecrnoKkOeHHOe veJoBeYyecTBO HMeEeT NYTH YCTPaHERud
¢peonon u3 cpenst o6uTauus. B 1985 r. Benyume CTpaHb

IPOM3BORUTENU (PEOHOB 3IAKINYMIM BeHCKylo KOHBeHHUk
06 oXpaHe 030HOBOro cjnogs. B 1987 r. mpuHaT Moupe-
aJbCKUX NPOTOKON 06 O30HOPa3pyWalIMUX BellecTBaX, KO-
Topet moxpnucanu 40 cTpaH, o6s3aBmMch K [998 r. sasoe
COKPaTUTDh NPOM3IBORCTBO U norpebnenue $pecHOB.

Kourpecc CHIA emuHOAyMHO ONOGPUN 32aKOHOMNPOEKT O
DocTeneddod (B TeveHde 5-7 neT) INpeKpalieHUd nPO-
u3BOACTB2 PpeocHoB. SANMOHCKHE CHEHUaJHMCTbl CYMENH 3aMe-
HUTb IWMPOKO MCIONb3IYeMbie HPEOHbl B 2a3PO3ONLHBEX yHa-
KOBKax CXaThiM BO3AyXoM. B CHA — cTpaHe ¢ KpynHeRumMx
B MMpe MapKOM aBTOMOGWJIeH, MHOTMEe U3 KOTOpbIX cHal-
XKeHbl KOHAULNUOHEPaMH C QPeoHOM B KavecTBe XJIaOOHO-
CHTeNs, — HeCKonbko QuUpM Havamu MPOU3BONUTDH CHenuanb-
Hoe ofopynoBaHMe, HO3BOJAKIlee COGMPaTb U BHOBb MC-
Honb30BaTb (peoH, KO CHUX NOP MNPOCTO BBIIY CKa eMblifi B
BO3yX NPU PEMOHTE M NPOPUNAKTHKE aBTOTPAHCHOPTA. Ko-
HEYHO, BCe 3TH Mepbl elme He MOrJiM AaTh OWYTHUMOro rio-
GanbHOro 3PPexTa. B TO Xe Bpews, mo cBeneHus¥ Hanuo-
HanpHoro ymnpasienus CHA mo npoSneMaM oxkeaHa H aTMO-
cPepnt, B KoHue [989 r. Abp2 Han AHTapKTUIOOM 3aTHHY-
Macbh ¥ KOHUEHTPauus O30Ha B BEPXHUX CJOAX aTMocfepn
BepHyNaCcb XK HODMaJIbHOMY YPOBHNK. )

Onmpenenensas KOppeiasnus o6pa3oBaHuf M MCUE3IHOBEHUSA
O30HOBO# ABPHl C NepuOROM aKkTHBHOro CoJHHA MO3BOJNAET
NPeAnosoONUTb, UTO yPOBEHDb COJHEVHO! paAMalluyl ABJIKETCH
OCHOBHON{ NPUVMHONX 3TOrOo Impouecca, HO Mbl He BIpaBe
nNpeHefperaTh M TEXHOI @HHbM QaKTOpPOM. Puck 3mecs
CHIMIKOM BeJWK. Benb TOJNNUMHA O3CHOBOI'O CJNOA HEe Ipe-
BbumaeT 2,5-3 mmM (ecyqu NPUBECTU ero COCTOSHUE K ycCJo-
BUSM NPU3EMHOTO CNOS), ¥ ITOT TOHOCEHBKUH CIOK Coxpa-
HIEeT HaM XU3Hb.
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Kucnopon Bo Bcex ero "umocracax® OeACTBUTENbHO

caubﬁ TJIaBHBIX KOMIOHEHT aTMOCYephl, MHOTr OYyHKIUO-
HaNbHbXA U HEe32aMEeHUMbIH. :

lopasmo Sonbmyw wacTh aTMocPepsl COCTaBAfeT razo-
o6pasHoOe BelecTso, PONk KOTOpOro, noxany#i, cywmect-
BEHHO CKPOMHE® PpOJM KHUCJIOPONa, HO ¥ 6e3 Hero Hame
CYWEeCTBOBaRNE HEeMbICIHMO.

A30T B oTAMYMe OT KucHopoxa - HHEPTHAag® 4YacTb aT-
Mocfepbl. A3OT OCYWECTBNAET CHOKHDIA KPYTOBOPOT B NpHU-
poxze, OCHOBaHHBUf B NepPBYo OYepenb Ha €ro B3aUMO-
ZeucTBUH C Ouoc@epoit, oBHakKo Gonblrag YacTb Kup ol

_ IpUponRbl He cnoco6Ha K NPSIMOMY WCIONb3OBAHUK CBO-
GONHOr'o a30Ta aTMocdeps. I[IpenBapUTENbHO OH HOIKEH
ObTh CBA3aH. ,

dukcauus a30Ta B XUMHYECKHX COeNUHEHUI X bcy-
WeCTBIASTCA B NPUPONE NO Pa3UYHbIM MEXaHH3IMAM, B TOM

-HUCJIe B Pe3ynbTaTe XUMUUECKOro U $OTOXMMUYECKOTrO CUH-
Tes3a B gfnochpe Non nedCTBUEM IPO30BBIX pa3psnos u
CONHEVUHOX panuauUM, 2 TakKe B NMOYBE B Pe3yAbTaTe Xu3-
HeIedTeNbHOCTH oco6oro BuAAa GaKkTepuit, ofmTawumx B
6060Bbix pacTenmsx uam moyse. [Iocie ruéens XuBoro
BEuwecTBa 30T BO3IBpamaercs B aTMocPepy.

0c§onuaﬂ HaCTh HMUKNAZ "HUTPUPUKALUd — NEeHUTPUPHU-
Kauus . OCyWEeCcTBJNLETCH B NOYBE. 32 TOA MO MEXaHUIMY
GUONMOrUECKOr0 CBA3BBAHUE A30Ta o6pasyercs 92 man T
ero coenuHeHud, a pasNaraercs 83 MnH T. Pa3zmuny s
9 MIH T COCTaBJNSeT CBA3aHHBG a3oT, 3a/lepKUBANLUACT B
IIOYBaxX, BONOEMax U OKeaHe.

Monexynn asora ycrojiuupee MONeXyn Kucnopona. Mx
Auccoumauns HauMHAGTCH Ha BHICOTE MNPUMEPHO 200 KM, a
TIOJIHBIM  paclayl Ha aTOMBl, OYEBHAHO, OCYmecTBAZEeTCS
TonbKo Bbume 300 kM. Ha BBICcOTE 50-100 KM, Kpome Toro,
BO3IMOXHO B32aUMOREHCTBHE a30Ta C KucioponoM. O6pa3yw-
lmucs oxkcua aszora (1) NO BHOCHT cBOH BKiag B PaBHO-
BecHble npoueccs!, NPOUCKXOALUME B O3IOHOBOM Cloe.

Yrobnt 3akonudTbL pacckas of WHEPTHOM YacCTH aTMO-
cdepbt — HECKONBKO CHOB O CaMbiX HHEPTHBIX ee COoCTaB-
JIFOUUX.

ApProH u gpyrue 6naropoansle rasb He IPUHLMA 0T
SAMETHOI'G yJacTWs B NPEBPAlEHUIX KaK XUBOHK, TaK u
HeXUBOA NPUPOAM, UM MO KpaiiHei Mepe HallM CcBeneHus of
3TOM YPe3BbNAaiHO OrpaHUveHs!, »

Mbi BuamM, yTo oCHOBHaz Macca aTMocPeps npencras-
JIeHa JJIeMeHTHBIMM BeUeCcTBaMy - N,, 02,'Ar, OOHaKo,

KpOMe Hux, B BO3nyxe conepxarTcs, npapna Jaume BcCero
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B CYWECTBEHHO MEHDbUMX KOJMYEeCcTBax, CaMble pa3NUyHbiEe
pemecTBa Gojee CJHOKHOIO cocTaBa. OSPATHUMCS K HUM.

Boma atMocdepbl TecHO CBf3aHa C PAa3BUTUEM XUIHU
Ha 3emne. He ocTaramnuBasgch nmoOpo6HO Ha 3TOM ofWeus-
BecTHOM $aKTe, YyKaxeM TONbKO, UTO OUYEeHb CYIeCcTBeHHa
TaKkKe €e ponb B $OPMUPOBAHMH KIMMATa. .

OcHoBHasf MacCa BONSHBIX HNAaPOB CKOHUEHTPHPOBAHA B
Tponocepe, KyHa eXeromHO mocTymaeT mopsaxa 6 108 mum
T BJArM. )

He Tonsko BoOnma oOXa3bBaeT BAHAHHE Ha KIUMAT.
JaMeTHa 3HauylTelbHad pPOJb APYroro KOMIOHEHTa aTMO-

cfepbl, UTO KaXeTCd HA NEepPBbi B3IrJ4X BeCcbMa YAUBU-

TeRbHbIM, TaK KakK peyb MAET O ra3oofpa3HOM BelfecTse,
colepXaHUe KOTOPOrO He NpeBbillaeT COThIX LOJEed NIpo-
1leHTa, - 3T0 OKCcHA yriepopa(IV). :

ORcHA yrnepona(IV).'unﬁ YrJeKUCabX a3 CO,, Kak
M KUCJIOPOX, Yy4YacTBYET B MHOroo6pa3HbX mOpoueccax,
UAYWHX B XuBOX npupone. Ilepeuvnas aTMmocPepa 3Iemun
cocTodJa H3I MeTaHa, OKCcHIoB yranepoxpa(ll) um (1V),
aMMMaKa, Okcuma cepbl(IV), cepoBonopoma U IPYrux ra-
308. Bo3agyx 6pu1 numeH cBOSOAHOroO KHCJIOpOZa. OH BXO-
I B COCTaB BOZABl, MUHEPaJoOB M ra3006pa3HbX COEHM-
HEeHUM aTMOCPeprl. 3eMHple BONOPOCJM HavalM OKMCHATH
METaH B OKCHEO yrijepoga (II) B yrJekucCJblif rai, a aMMmuax
— B MONGKYAADPHBIA 230T. 3a MUANMADAB NEeT pacTeHus
IPaKTHVYEeCKH "ouMcTunau” aTwocdepy u NpeBPaTUIH ee B
230THO-KUCJIOPOIOHYN.

[lomarawT, YTO Ha NPOTAXEHUM INOCHeDHMX 600 MIH JeT
CORepXaHHUe YTJIEKUCJIOro rasa B aTMOCcepe HeYKIOHHO
nagano. OXZHaKG 3ITOT Npolecc He OTIHYAeTCs DPaBHOMEp-
HOCTbK. YCTaHOBIEHDI Nepuonbl, Korza KOHHUEHTPalUus yr-
JMekucnoro rasa 8 aTtwocfepe gmocturana 45 % unm cHu-
wamach go 0,05 %. Ero coZepkaHiue CTajlio YMEHDBIATBLCA C
Gonbwoi ckopocTble 50-70 MJIH JIEeT TOMY Ha3ald M K Hava-
JIy HbHEWHEro BeKa OKa3aJloch HAaUMEHBIHM 33 BCK I'eoiyo-
PHYEcKY® MCTOPHK 3eMin.

Yrnekucabit rai oKasbBaeT 3aMeTHOe BJIHAHHE Ha
KJIIMMaTUUYEeCKHe ycnoBus. OH co3ZaeT TaK Ha3blBaeMbli
MapHUKOBBIA 3PPEKT, TaK KaK MONEKyJNbl C0, xopowo mpo-

NyCKawT KOPOTKOBOJHOBOE COJHEYHOE W3NYYeHUe, HO
IOrjomawT B IOAMHHOBOJHOBOM WacTH CIeKTpa, T.e. Ipe-
NATCTBYWT PAaccesHHl B KOCMOC TemJa, H3JAydaeMoro 3ex-
Teil, ¥ 3IATPYZHAWT TaKUM 06Pa3oM OXJAaKIEHHE 3eMHOH
TOBEePXHOCTH. YCTaHOBJIEHA YETKas KOPPeNsilus MeXAy XJK-
MaTOM ¥ CONEpPKaHUEeM YTJIEKUCJOro rasa B aTMmocdepe:
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- Atmocepa le— ] Buocdepa cywn
- - Oxean

l Buochepa mopa I' (nepe eMble
caon)

Oxean
(rnyOuHHbIe c1oK)

o oxeana

i

P u c. 3. MexaHM3X OSMEHa YIJIEKHCJOrO Ta3a MeXAY O6BEeKTaMu U
3JIeMEHTaMH OXPYyXalwei cpeab

NOHHXEeHUe ero KOHUEeHTpauuu IIPUBOOUT K YMEeHbIIeHUw

o6WenIaHeTaPHO#X CPeRHEer ONOBOM TexmepaTypn. llpu moi- .

HOM OTCYTCTBUM CO, BCS NOBEPXHOCTb 3eMJIM NOKpbUIach Gbt

JbBIAOM, a CpenHer onoBas Tennepa’rypa He MpeBbluana 6b[
-1o O, . ’

YUUTbBaH TEHHEHNMN® K CHHUXKEHMNW KOHOEHTpPauuu
yriuexucnoro rasa B aTMocdepe 3a nocneguue 20-25 MiH
7eT, MOXNHO OXUOATb, YTO K TAaKOMy COCTOSHMN Halla ILJIa-
HeTa nonoﬁneT OpUMEPHO Yepe3 | MIH ner, Korma KOH-
ReHTpauus CO, npuénu3uTced K 0,015 4. He cneayer ny-

FaTbCcd 3THX NPOrHo3oB. W He TonbKo NOTOMY, yTo | MaH
JIET — 3TO OvYeHb MHOI'O K 3a TaKOi CPOK YesjJoBevyecTBO
off3aTeNbHO NOPUAYMaeT \ITO-TO, U3GaBisgpllee ero oOT
KPYrJIOTOOMYHOR ¥ OYeHb XOJNORHOM 3MMBL

Jeno eme B TOM, 9YTO B TaKUX NPOrH03axX CoONepKaHue
yraekucyioro rasa B aTMocPepe OUeHUBAKWT Oe3 yyeTa
SONBIOro KOJWYECTBA MHBIX $2KTOPOB, BAMAWIMX HA KJIK-
MaT. Heab3s TakXe He YUUTHBATb UM BIHAHHE XedTelb-
HOCTH uveJIOBeuecKoro o6WecTBa, a OHA B Hall IOHU CTa-
HOBUTCH DeanbHO# CUNOH, CHOCOGHOX U3IMEHHTD JaXe TakKoe
rjio6anbHoe sBIEHHE NPUPOXBI, KaK KIUMAT. .

Yriuekucnbif ras mocTynmaeT B aTMOCHepy u3 Henp
3exnu B pe3syabTaTe BYNKAHHYECKOH MNEATENABHOCTH U
BCJleACTBUE NPeoOpPa3oBaHMs OPraHUMECKOro BelecTBa Ha
MOBEPXHOCTH. 3HaUMTeNbHass erc 4YacTh HOTJNOLaeTCH
MupoBBIM OKEaHOM UM pacCTUTENbHOCTbN. OCTaTOK CO,, pac-

npenenswoluics B aTxocfepe, 3aBUCHT OT ero PaBHO-
BECHOW KOHLEHTPalLUXM C MNOPCKO# BOKOK u TBEepPObIM
KapGOH2TOM KaJblus OKeaHMUECKOro IOHa (puc. 3). Takxe
BaXHO IONYEPKHYTb, 4TO ECJH BOAAHBIE HDAPBl COCPENOTO-
UeHbl r'JaBHbM O6pa’oM B HUXKHEH vacTH Tpomocdepnl, a
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OCHOBHAS Macca O030HAa — B OrpaHMYeHHOM 06heMe CTPaTo-
cfepbl, TO YrAEKUCHbIH{ Tra3 pacHpelneneH PaBHOMEPHO
KaXOOM CJIoe N0 BHICOTbI IPUMEPHO 70 KM. :

Ha cymecTBywliee MMJUIMOHB JeT TNPUPOAHOE PaBHOBecHe
B COBPEMEHHbX YCJIOBMSX HAKJIaXbBAWTCH MPOLECCH, Bbi3-
BaHHDBlE XO34MCTBEHHOH HNesTENbHOCTBW veloBeka. B pe-
3yAbTaTE 3TOH# NedTEeNbHOCTH YBENUYMBAETCHA KONUIECTBO
HoCTYyMakl{ero .B aTMocyepy Yyriaekucioro rasa, npexne
BCEro 3a CYeT CropaHid OUPOMHOI'O KOJMYEeCcTBa OPraHu-
JecKoro TOmIWBa. TONBKO Ha 3TOT [Ipolect eXerofHO pac-
XORAyeTcq mopsika 10 MIpPA T KHCIOpOXa, NpeBpailaeMoro
B JKBUBAJIGHTHOE KOJMMECTBO YrJIeKucioro rasa.

Ecnu cpaBHUTH BYHKAHUUECKYH NEATEINBHOCTh COBPEMEH-
HOPO TepHORa C aKTHBHOCTD B Hayaje Beka, TO B ofme-
IlaHEeTapPHOM Maclra6e OHa OCTajdach Heu3ueHHoit. O61ex
eCTECTBEHHO Npeofpa3OBaHHOrO0 OPraHHYECKOro BellecTBa
Ha NOBEPXHOCTH 3eMJM 33 TO Xe BpeMs ecnau ¥ M3IMeHuiIcd,
TO TONbKO B CTOPOHY YMEHbIIEHHH KoNHMvYecTBa o6pa3sywme-
rocs- yriaekucyaoro rasa. TakuM o6pa3oM, B pe3yabTaTe
IPHPONHbX NPOLECCOB €ero colnepXaHue B aTMocfepe HOIK-
HO OCTaTbCS HEU3IMEHHbIM WJIX NaMe HECKONbKO MOHU-
3UTHCH. :

B meiCTBUTENBHOCTH Xe 3a mnocinenHue 20 JeT KOHUEH-
TPalys- YUAEKUCHOro rasa B aTocyepe -BbpPOCTa Ha 15 .
Mo3TOMy aHTPONOr eHHasd NPHUMHA NOROSHOr O SBJIEHUS BHON-
He OYEeBUIHA.

HauSonee BepOsTHBE NPOrHO3bl YTBEPXAaNT, NTO HO
Kpaji#eil Mepe AC CepeNNHBl CNeAyWIero CTONEeTHd OKHUC-
JUTEeNBHO- BOCCTAHOBHTENbHAS PeaKUusd I'OPeHus OopraHupvec-
KOro TOMAMBa OCTAaHETCS OCHOBO} GBICTPO pa3BuUBANmeHcH
3HepreTHKM MUpa. 3a 3ITO BpeMs CONepXaHHe YTIEKHCJIOro
rasa B aTHocyjepe MOXET BO3pacT¥ B Heckonbko pas. Kak
BUIUM, B O0603pUMOM OyIylem JIeNHUKOBbIA INePUOH HaM He
rpo3uT. CKopee clexyeT IOBOPUTb Of OXHI2EMOM MOTemye-
uux. [logcuuTaHo, JTO KO 2000 r. XoOHIeHTpaluus Yriekuc-
Joro rasa B aTMocfepe MOXET YBEJNMUUTBCH, KaK MHHH-
MyM, eme Ha |7 %, YTO HNpUBeneT K M3IMEHEHUK CPemHero-
HOBO} TemmepaTypnt Ha 0,65 °C. K 2025 r., mo npexmo-
JIOKeHUSM yVeHbX, B aTMocPepe Gymer 0,064-0,074 % CO,.

3To 3HaVUMT, UTO TEMIepaTypa MOBBICUTCH eme Ha 2-5 oc.
llpennonaraeMoe NOTENNeHMe, OlEHUBaEeMOe B oSumexu-
TelCKIX TNpencTaBJeHUAX Kak GJaro, uM, CKOpee BCero,
He cTaHeT. KiMMaTONOr¥ NONarawT, 4YTO Haubonbiiee H3-
MeHeHNe KIMMaTa npoM3ocineT B ApKkTuke U CySapkTuke.
Mcue3suyT nmonspHbie ¥ BBICOKOr OPHbIE JIBIOBI, HaMHOIO MOBBI-
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CHTCY yPOBEHb MUPOBOrO OKeaHa, OTDOMHbIE BbICOKOpa3BU-
Tble ¥ IYCTOHaCeNeHHble NpHEpexHble TEePPUTOPHH OKaXyTCH
NOX BOROH, YMEHBHMTCH KOMUUECTBO OCAaJIkOB B CTENHOK ¥
AeCOCTeNnHO® 30He, a B CySTPONMKaX HX CTaHeT Gonbile
ma 20 €. Ilpupoanbie ycnoeug 3anagHod Culupu npuénu-
3fTCH X ycnopusy xuoit [lompmu, a XJAuMaT Ha cemepo-
sanane Epponefickoi uvacte Coeercxkoro Cow3a B NepBoi
nonosuHe XXI B. CTaHeT OYEeHb NOXOMHX Ha KJMMaT COB-
peMeHHo# Opamuuu. Bce 3TO, KOHEuHO, BecbMa NPUSIHIU-

TENbHO, K XHU3Hb MOKeT BHECTH CBOM KODPPEKTHBEL OﬂHaKOV

OTMETHM, 9YTO HapHUCOBaHHas KapTHHA He nnon $aHTacTH-
YeCKHX UIMBIINEHUM, a PeanbHBH NDOrHO3 YYEHBX, OCHO-
BaHHBIM Ha pAacCUYeTaxX, MHCHONb3YWUMX COBPEMEeHHDbII MaTewa-
THUYECKHY amnapaT M BBNUCIUTENBHYR TEXHUKY.

Mbl CT2HOBUMCS CBUAETENAMH BO3IMOKHOTO MIMEHEHUE K-
MaTa B pe3aylbTaTe aHTPONOUEeHHOro Bo3dekcTBus. K vemy
npuseneT noremnsnenue? Crenyer M NObLTATBCA eroc OCTaHO-
BUTh, a ecnu Ja, To xak? Bompoc He B3 nerkux. B ca-
MbiX o6uMX yepTax 06CTaHOBKa MOKET CBECTHCb X Clenyle-
I{eMy: ONHE TeppUTODHM, BEPOSTHO, OKaxyTcs B Gonee
6nar onpUATHHIX MO CPABHEHMW C COBPEMEHHBIME KJIMMaTH-
YecKHMX YCJIOBMAX, APYrue — B MeHee GNaronpudTHBIX, HO
B rnoSajbHOM MaciTalGe ofiee HOTenneHue MNJNAHEThl, &a
elle Takoe CYIECTBEHHOE — KpaiHe HexeNaTenbHOe sBie-
Hue. BOT noyemMy Yriexucibi{ ras, TPajUIMOHHO He CVH-
TaBUMMUCH 3ATPA3HAVIIUM Bel{eCTBOM, CTAHOBUTCH HAallexo
He Oe3BpenHbM TeXHOr eHHbIM NPOAYKTOM. BoT mnoueny
HeJajlek TOT YacC, KOrja Iepenl XUMUKaMU, BO3MOXHO,
BCTaHeT 33Aavya YJaBJMBaTb ¥ CBA3BBATDH KaXyIMica HbHe
6e306UAHBIM YIrJIEKUCIbM a3 KaK NpHMech. A MOXeT 3ToT
yac ywxe sacrtan? He canyuaino Kourpecc CIUIA BbiHec Ha
PaCCMOTDEHUE 3aKOHONDOEKT, HalpaBNEHHbHt Ha yMeHbie-
HHe rno6anbHoro Tennoboro 3¢fexta. Cpenu npeanona-
.F2aeMblX MEPONPUATHA BHUBUraeTcd MeXAYHapoZHOE COorja-
weHue o 20 %-HOM CHUNEHMH CONEPXaHUd YrJAeKUCJIOro Fa-
3a B aTtMocdepe K 2000 r. 3To nmpeanoXeHMe Halllo WMPO-
Kyl TOANEPKKY aMePUKAaHCKO# O8WecTBEHHOCTH, OCOSeHHO
u3-32 cuAbHOM 3acyxu B CIIA, KOTOpY® NPUNKCHIBaWT Hap-
HukosoMy 3@fexty. Ilpasma, yuennie HauuoranbHOr 0 HEHT-
pPa mo uCCNeNoBaHUK® aTMOcepsl He CUUTAWT 3acCyXy cCilel-
cTBUeM 3Toro 3fexTa u, OTMeuas INOBDIKEHUE YPOBHS
rnoanbHbX TewnepaTyp B 80-x rozmax Ha 0,5 © no cpas-
HEeHUX C KOHLIOM IPOWJIOro BEKa, TeM He MeHee He CKJIOH-
Hbl BCe 06BSCHATb XO3AACTBEHHOM AEATENbHOCTbW JwIel.
OmHako Te e yueHble oNOSpPANT MHULHATUBH Konrpecca. C
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HUMM HeJIb39 He COrJnacHUTbCH. B maHHOM cJayuvae, KaKk ro-

BOPUTCH, Jyulle nepecTpPaxoBaTbLCH.

A YTo y mac? B 1989-1990 rr. 3uma B MocKBY, Ha ¥
Ha BCl €BpPOMEMCKyl JaCTb CTPaHbl NO-HaCTOSWeMy Tak u
e npumna. C 1983 r. B Mockee .<execiuHas TeMmnepa-
Typa aHBaps OGBNMHO BbUlle HOPMbl Ha HECKOJBKO I'PaxycoB.
MoxoXe, 3Ta aHOMANMS CTAHOBUTCHS YCTOAUHBON TeHNEH-
mueit. CrienualucThl He CKPbBAWT CBOE# TPeBOrH, cynTad,
UTOC DAPHUKOBLIK 3¢PEexT Kak Ppe3yAbTAT AHTPONOI@HHOI'O
BO3ZeRCTBUS Ha aTMocPepy ecint ¥ He eNUHCTBEHHad, TO
OfHA M3 OCHOBHBIX NPUUME 3TOR AHOMAJIUK.

3agaB Bompoc: A uTo y Hac?”, aBTOp, KOHEHO,
HOHUMaeT BCH €ro yCIOBHOCTb. B mpofieMe KIMMaTHYECKUX
HIMEeHeHN OTCYTCTBYWT MOHATH® "y Hac”' — "y Hu#x". Kax
BEPHO 3aMETH] W3BEeCTHB# AMEePUKAHCKMA CHENUaNUCT B
067aCTH aCTPOHOMMM M KOCMWdMeckux ucciuemosanuit K.Ca-
rad, "... Mbl XUBEM B [apHHUKe NJAaHETapHOro Macirrada .

Tenepb O6paTHMCA K COCTAaBASOIUM aTMOcfepet, OTHO-
CUTENbHbIE CONEePKAaHUI KOTOPbIX BLPAXKAWTCA HUUTOKHO Ma-
NbME MMCTaMH C NNMHHBIM PAZOM HyJe# mocie 3amsaToH, 2
3HayeHHMe oOIpeneNdeTCd Valje BCEro NpUNAraTeslbHBbIME
NpeBOCXONHOM cTenmeHH Gonee MAM MeHee yrpoxakuero
XapakTepa, 4TO 3aBUCHT He TOJNBKO OT 3IMOLUOHAIBPHOCTH
aBTOpPOB, HO M, YBbBI, OT peanbHoi O0CTAaHOBKHU. ,

Manpie ra’lcolpa3Hbie TPAMECH MOU'YT OKa3aTbhb HEWa
noe BIMAHME Ha KIMMaTUUECKHMe yCJOBMS Halleil NNaHeTH,
KavyecTBo aTwmocdPepbl. [lo MHEHHN YYeHbX, €CJM IpHU yBE-
JIMMEHUM CONepXaHud YyrJIeKHCJIoOro rasa B aTMocfepe B 2
pa3a CpexHerofoBas TEeNIepaTypa IMOBbIAETCH. Ha Hec-
KONBKO I'PafycoB, TO NPH YABOSHHM KOHUEHTPALMM OKCUIR
azoTa (l), MeTaHa WJIM QTOPXJIOPYrjieBCROPOAOB H3IMEeHeHUe

" 3ToOM TeMIIepaTypbl 6YHET MeHee 3HAaUUTeJbHbIM, HO TeM He

MeHee OHO COXPAaHUT TO Xe HaNpaBJIeHUe: YBEJIUVUTCH ANf
KaXZOrO W3 Ha3BAaHHBX Ta30p npuMepHo Ha I O, T.e. cy-
WeCTREeHHO YCWINT ofWuit NMapHUKOBBIA 3PPexT.

MpMUKMHOM BLINETEHUs B aTMocfepy yKa3aHHBIX ra3o0-
06pa3HBIX NPOZYKTOB MOTYT OBITb Kak MPUPORHDBIE, TaK U
TeXHOr eHHble TIPOLEecChl.

OKCHABl a30Ta B OCHOBHOM MNOCTaBISWTCH duocdepoit,
Ho 20 € oT ofmero MX CONEPXaHUE HMewT TEeXHOr eHHoe
NPOMCXOXAEHUEe, Tak KaK B NNaMeHH ¥ NPUIerapumux X He-
My CJIOSX TpPM BBICOKOH TeMnepaType aTMOCYepHbii a3oT
JerkQ OKHCHAAEeTCHd KUCAOPOAOM BO3IAYXAa MO N ENHOMY
MEeXaHUIMY

N, + 0" - NO + N*, N* + 0, > NO + O,...
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Oxcun asora(Il) NO npeBpal@aeTcs B OKCHA -azora (IV) NOy

B pe3yjabTaTe CJOXHOro JOTOXUMUYECKOrOo nIpogecca,
" "
KOTOpRIK B ynpomem;cm BUNe CBOIMTCA K DPeakuuu

2NO + 0, —>2N02.

Bo BmaxHOK Bo3ayxXe oKcux asora(lV) B3auMomencT-
BYeT C DPUCYTCTBYWUMM B aTMOc{epe a3PO3QJIbHBIM XJIOPH-
oM HaTPHUdA, B pPe3ynbTaTe Yera o6pa3ywTCsd HHTPAaT HaT-
pus ¥ CBOGONHasi XJIOPUCTOBONOPONHAS KHUCIOTA. [MepBas
CTajgus 3ITOTO Hponecca - o6pa3oBaHHe a30THOM KUCJIOTHI:

3NO, + H,0 — 2HNO, + NO,

BTOpasf CTaIMs - ancopOuus ee NapoB YaCTHIAMK XJIOPHIa
HaTPUs C BbUIENEHKEeM XJOPHCTOro BONOPONa B Ta30BYyw
fasy:

HNO; + NaCl - NaNO, + HCL

_Kpome TOro, B pe3yabTaTe $oTonu3za oxcux aszota(IV)
MOXEeT BHOBb BOCCTAaHOBUTLCHA OO OKCcUIa a3zota (II):

No, -2Y,No + o,

a aTOMapHbA KUCJIOPON NPUMET yJYaCTHE B ATMOCYEpPHBIX
npoueccax KaK aKTHUBHBIA OKHCHUTenb. Tak BenyT cebs
NPAPORHLIE MU TEXHOT eHHble OKCHIBI a30Ta.

Jo mByx TpeTei#t MeTaHa maeT Gmocdepa, IpHYEM IONO-
BHHA 3TOrc KOJHYECTB2 — CJencTBUe INPOU3IBOACTBEHHON
RedTeNbHOCTH Joaed. JYraesomoponsi Goslee CIOKHOrO CocC-
TabBa TaKKe HMEWT TeXHOreHHOe Npoucxoxierue. OCHOBHagf
UX Macca B IHPUPOINHbIX YCHOBHSX OKUCNAETCH MO $OTOXU-
MHUECKOMY MEXaHHU3IMYy, HO He WUCKJNYEHa M PeakIud C aTo-
MapHBIM KUCHOPONOM.

B pany wanpix ra3oBnX IpUMecel HeNb3w He YHOMIHYTD
OKCHA yraepoxma(ll) CO, unu yrapeoif ras. B aTwmocyepe
OH 06pa3yeTcs B pPe3IyNbTaTe OKUCIEHHs MeTaHa (15 10
T/FOR), a TakKe NPM CrOPaHUM OPraHUMECKOr0 TOMAWBA B
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YCAOBUSX HeONOCTaTKa KUCJoponda (46'107 T/ron). OKcum
yranepofa (Il) B OTHMYKME OT OKCHMIa yriepoxa(lV) He
B3aMMOLEHCTBYET C BOOOM, COXpaHAss NP PacTBOPEHUH
MONEKYNAPHY QOpPMy. YCTaHOBIEHO, 4YTO YrapHbif ra3 He
noracmaercs MUpDOBbLIM OKeaHOM, a, HaolOPOT, NOCTYHaeT
#3 Hero B aTMocdepy (5,85'107 T/TOR), POe BBUIOJHAET
$YHKLUMN BOCCTAHOBUTENA.

YXe yNOMSHYTbie $PEOHbBl TaKXe MOXHO OTHECTH K MaJbM
raszooSpa3HbM NPUMEcaM, HaxXONAUMMCH B aTMocPepe. OHm
B OCHOBHOX Macce HMEewT aHTPOIOreHHyl npupony (MX ec-
TeCTBEHHblE MCTOYHUKM COAEPNaT TJaBHb O6pa3oM JeTsl-
PEeXXJIOPUCTBbH yriepon CCly). YuukanbHbie CBoMCTBa $peo-

HOB HEeNapT UX Hepeako (aKTUUYEeCKH HEe3aMEeHUMbIMU MaTe-
pMajaM}, MCIOAb3yeMbMH BecbMa 3IYHEeKTUBHO B IMPOKOM
IMana30He NPaKTHYECKHX. [oTpeSHOCTe#: OT XONOAMJIbHBIX
YCTAHOBOK OONbIErPyIHbIX DbGONOBHBIX TPAyJepoB U KOC-
MHYeCKUX KopaSneil JO JNakoB IJNZ BOJNOC ¥ Zake MC-
KYCCTBEeHHBIX 3aMeHUTesNei KpoBu. OnHaKO B CBA3U C
ONMaCHOCTbY MPUMEHEHHs $PEecHOB IS O3ICHOBOTO CJIOH 3T-
Moc$epnl OlleHKAa WX [NPaKTHYEeCKO# 3HAYUMOCTH CTafa
fonee chHepXaHHO}#, a MPOM3BOACTBO He moompsercs. He-
CMOTPS Ha 3TO, MO-TIPeXHeMy BHGpoc {pPeoHOB B aTMO-
cepy noka ysenuuuBaeTcd. [Jlo HacCTOAWero BPeMeRH
ofee NOBbIIEH¥E KORLEHTpauuu ¢GpeoHoB B aTMocdepe
coxpaHdeTcs Ha yposHe 5 % B ron, uTo NpUBeneT kK ee
yaBOoeHumw uepe3 [2 seT, ecau Hall COOGPaMEHUAMU CUOMU-
HYTHO# BBICOREB He BO3O6NagaeT [ePCHEeKTUBHBbIA MOAXOX,
cPopMynupoBaHHbE B MoHpeanbckoM npoToxkone. Tonbko
Tak, TOXEpPTBOBaB HEKOTOPO# YacTbe “Hobpa”, ofecmevu-
BAaEMOro NpUMEHeHUueM PPEeOHOB, Mbl MOXeM H3I6aBUTHCH OT
Gonpmero "3na”, UMM Xe NPOU3BOAUMOrO.

llpuponHOe paBHOBECHE MajbiXx 'a3006Pa3HbIX NpUMecei
Nompa3yMeBaeT eCTeCTBEHHOE MPOTeKaHue XUMUUeCKHX
peakuuif, NPUBOLAIUX K DPa3IVIOKEHUH ITHX NpuMeceir. i
OKCUAOB a30Ta M YriIeBONOPONOB XapaKTEepHbl NpoLecChl
Kak B aTMocfepe, Tak u B MupoBom oxkeaHe. Peaxuuu
xnopdTopyraesonoponos (HPeoHOB) NPOTEKAWT TOJABKO B
rasosoit Qase Ha BHICOTAX, ofecneuyndBakplux uUx QOTOXU-
MUVeCKYY - aKTHBaljdl K MpeBpaljeHie BeCbMa WUHEPTHHIX B
OOBYHBIX YCJIOBMAX I'a3locB B BelleCTBa BbICOKOH pPeaxruu-
OHHO# CHOCOSHOCTH. )

PapHOBecHe MajibX ra3oo6pas3HbIX NpHMecei B Ipupone
MOXeT ObTh HapyWeHO NPOM3IBOACTBEHHOM REATENBHOCTHI
oSecTBa, TaK Kak KX BbGpoc B aTMoCcHepy HEYKAOHHO
pacTeTr, a OTHOCUTENbHO HU3IKOE CCINEPKaHUe NORpa3y-
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MeBaeT OTHOCUTEeNbHO GONbIYNW JErkoCTb INOCTHUNEHHS Ta-
KX KOHLEHTPauui, Kakue CYWEeCTBEHHO CHBMHYT NPUPOX-
HOEe paBHOBECHE B HexeJaTeJbHOM HalpaBReHKH. 3TO TeM
Gonee BepHO, UTO HOCTYIJIEeHWE B aTMOCPepy ra3op, CO3-
O20IUX TIADHUKOBBH 3YYeKT, He yMeHbwaeTcs: B riodaib-
HoM Maciwrrale [989 r. cTan "pekopaHbiM” u 06BeM Bbi-
6pOCOR "MApPHUKOBLIX " COEXUHEeHuHt cocTasun 5,8 MAPH T.

*Eme omMH KJacc XUMHYECKHMX BemMecTB, KOHUEeHTpauus
KOTOPbX B aTMOc§epe He3HauMTeNbHa, Tpe6yeT chenuaid-
HOI'O PaCCMOTPEHHd.

CoenMHeHNE CEPbl OTHOCATCH K MKHCIAY peaKIUOHHOCHO-
COGHBIX r'a3oB aTMOCYepbl ¥ JIETKO BCTYNalWT B pa3JIHYHBE
XUMUMECKUEe BIaUMOZedcTBHR. K HUM Npexne Bcero OTHO-
caTcs cepopomopon H,S m oxcum cepbi(IV), MAM CEPHUCTH

ras 302. WcTouHHKaMH 3THX COENMHEHHH HBJANTCA Kak

TPUPOAHbIE, TaK U TEXHOreHHbE 06BeKThl. BcleacTBue BbI-
COKO¥ pPeaKUMOHHOM CNOCOSHOCTH 3TU BEmeCTBA HAXOIATCH
B aTMOoCyepe B HEeM3IMEHHOM BHAe Bcerc JNuwp 2—4 IHA.
Oxcun cepoi(lV) B pesynpTaTe JOTOXUMUYECKOrO OKHC-
JIleHMs HOOCTATOYHO Jerxo IMpeBpalfaeTcds B OKCHUI cCe-
pui(VI): : ,

250, + 0, 2%.250,.

3Ta peakius HPOXOOUT B HECKONbKO CTalui.

Henb3s HCKANYATbL U3 PAaCCMOTPEHUS U MEXaHU3M OKIC-
JeHUd, OCHOBAHHbI{ Ha O6pP2a30BaHUU IIPOMEXYTOUHBIX CO-
enMHEeHU# ¢ NPUCYTCTBYOIMUMH B aTMocfepe 3arpsasHe-
HUAMH, HO B JNWGOM CJIyJae KOHEUHbM NPOAYKTOM ABISETCH
OKCHE cepbl(VI), peaknuss KOTOPOrO C BOROX NPHBOAMUT K
TNONYYEeHUD .CepPHON KUCIOTHI.

BrnonHe oueBMAHO, UTO BO3MOMEH HHOX MEXaHHU3INM ee
o6pa3oBaHud. He u3MeH4s CTeNeHH OKUCJIEHHUH, OKCUO Ce-
pei{IV) MOXeT npenBapUTENbHO PaCTBOPUTHCH B BONSHBIX
Kaminsix aTMOCyepn, a 3aTeM OKMCAMTLCH KHUCJIOPOLOM,
PacTBOPEHHbM B BOHE:

250, + 2H,0 - 2H,505 + O, — 2H,SO,.
HpncyTCTBywmnﬁ BO BJIAXHOM BO3AYXe aMMHAK CIOCO-

G6eH HeiTpanM30BaTh KalJM CePHO# KHUCIOTH C 06pa3o-
BaHHEM YacCTHVEK TBepnoro cynbdaTa aMMOHM. HKpome To-
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ro, KOHEVHBM MPONYKTOM NPEeBPAM[eHus OKCUmA Cepbi(lV)
MOKeT GMTp‘AcyanaT HaTPUA KakK pPe3ynbTaT peaAKHux
Kamelb CepHO¥ KMCIOTH ¢ A3PO3 OfbHbik XMOPULOM HATPHY

HpSO, + 2NaCl — Na,$0, + 2HCL

He mcumoyewa amaforuvHas peaguus i ¢ kaﬁﬁoﬂé%aku.

Yro KacaeTcs CepOBOROPORa, TOC B ra3oBOit $ase OH B
ornﬁgge OT oKkcnma cepm(IV) He OpeTepHesaer $oToxIMI- .
yeckuk n?é%pameﬁﬁﬁ U TPYAHO pearpyer c KmcHopokow u
O30HOM;, HO JIEI'KO OKUCASTCH ATOMapPHBIM KICJIODOAON.

V‘Ka-agmgmcoxoﬁ PEaKUNOHHOX CNOCOSHOCTU COERUHEHUS
cepbt; ofpasywimecs B pesyisTaTe TexHOoreuesd, ouéus
ONACHM, TeW -Sonee 4TO B aTHOCEepy uUX NOCTYymAST ¢oOTHH
MHNIUOHOS ToOHH. Ha §omne orpoMHOR mAcchl Beel aTwo-
cdepnt Hake 3TO KONMUECTBO He Kak&TCH YrpoXaome BHCO-
KHM, TaK Kak B r10o0ajibHOM wacmTade oHO He NpeBbumaer
AeCH THMILIMOMHOR JONM TIpolieHTa. ORHAKO JTOKaNbHbH Xa-
PaKkTep BbileNeHus CoemuHeHu¥t Ceps MoKeT npuBectu k
rydnrgnbﬁmm BOINEHCTBUAM He TONBKO Ha aTtMoc§epy, Ho
u Hi nn%oc&épy, ruipocyepy, Bce shemeuTh Bhocgeps:,
TaK K&K 3T CcoeRiCHmy OUeHb BICTPO BHMBBANTCY aTMo-
C{epHON BIArOR u BHIARAWT HA NOBEPXAGCTD IeWmir B
BUNEe KUCHOTHbIX nokiéW. OHu oTpaBiiNT Toid M rycto
Hapéhékﬁ%é TNPOMBUUTEREBR efTDsr, mpeBpAaRT B wEpIBoe
uapcTBo XwBuTenbhbe hech¥® WacchBH W Kpachbekite
o3epa. .

CrdBadtt "Bywobdwk ' KuchoTM% howhelr — oxtwn ce-
PBI(IV), HO - My B 5TOM aXT#s¥o "NOWOTANT" OKCHAB 230-
Ta fém. c. 30).

ME ﬁ%g@kb ¥e Vicuepnajm népevens mcek rasoolpa3ubx
Coemfiueniii, TPACYTCTBYLIME B ATMocYepe. OfpamwumMCs
Hé3§§ﬁﬁﬁun, TaK KakK OHuU B fiepBynw oyépend onpénensnT
Qyﬁxgﬁﬁ U KawecTho ArTwocPepst. TeM H® wekee HeNb I He
YHQM?hyTB BomEcTra eme 6RNOI0 THIA, CyiHecTsoBaHue
KOTOpBIX B TalooSphs¥dl oBONOUKE Bewmh xakeTcs WHe-
CKONTBXO “"#ésakomipth ", TAK XbX pewd mofiger o T8 EPABIX
TPoAYKTAX 4 THSCPEDEL.

Adposodh pPachpocTplirenm & npyenmox cnoe,
Tpomocdepe % crphTocEepe. Ouht TpemcTawAmwT coboil
HacTaiht beikberba, HAXOMMHSIETH BO  BhbeMeHHOX coc-
TOSHu, BPEWH XUSHH KOTOPBX BEC b Pa3NHYHO: OT He-
CKoMbkirx WACOB O MEOT#X Jjrev.

2. A.A. OnanoBckih
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B Tponocfepe pa3auvawT TPM TUNa pacnpeneseHus Hac-
Ty $OHOBOE, OKeaHHYECKOoe U KOHTHHEHTalbKOe.

flon §OHOBBIM pacrpeneNeHueM INOHUMAWT KONMYECTBO
vactug 8 1 cm® umcTeliwero Bo3nyxa, He TONBEPKEHHOrO
BNMEHEK JIOKAaJbHBIX MCTOVHKHKOB a3po3ojyei, € BEPXHUN
npenesod KOHIEeHTpalUuu 700 wacTui/cxS. B HukHe}k vacTn
Tponocgeps, DPacCUONOKEHHO# HaJ OKE2HOM, CORepKaTCa
YaCTHUbl OKEaHUYECKOro NPOMCXONKAEHME C Paluycaxu
0,5-20 MuM. Han MaTepukaMu, BRIKYAL paitoub(, HoOABEpP-
XEHHBIE 3arps3HEHUN, MUMEeeT MecTo KOHTHHEHTallbHOe pac-
npenenesue yacTUL, KOHUEHTPaLUd KOTOPbX Hal CeJsbCKON
MECTHOCTbK COCTaBJIfeT HPHMEPHO 104 wacTun/cw3, 2 Hax
SONDbUUMM FOpPONaMy M TPOMBbIWIEHHbMU LEHTPaMU OHa MoXeT
npesdeuTs 10° va cTiL/cHC. L

YacTULBl MOT'YT TMONacTb B aTMocPepy "B IrOTOBOM BK-
ne", HO 3IHAVMTENbHa® MX YacTb o6pa3yeTcs B pe3yinpTaTe
XKMMUYECKUX Peakuuid B Hell MeXAy ra3006pa3HbiM, KUIKU-
MM ¥ TBEpIbMM Bel(eCTBaMi, BKJlUasf Mapbl BOXLL

Bonblioe KOJMUECTBO a3po3oieil o6pa3yeTcs B Pe3yib-
TeTe eCTECTBEHHO NPOTEKalMX NPUPONHBIX MPOLECCOB, HO
HeMajags MX HONd M¥MEeT aHTPONOreHHOe NPOMCXOXAEeHMe.
TpyZHO YCTAHOBUTb NOCTATOVHO HaJeXHO KONUNECTBO Hac-
THL, €XeroiIHo [OMajaXWUX B BO3AVIIKLI OKeaH 3eMiu.
Onra u3 HauGonee BHYWAUMX AOBepHe ONEHOK Ind YacTul
Pa3/MVHONO XUMUYECKOr O COCTaBa Pa3MepoM MeHee 20 MKM,
o6pa3yomUXCcs HaA MOBEPXHOCTDbN JeMmau, NpeacTaBiexHa
HUXE.

PaccMaTpuBas NpUBeNEHHbeE HNaHHbE, BaXxHO O06pPaTHUTH
BHUMaHHE Ha Clelywiee:
_ Gonbmoii WMHTEpBaJd 3MAVEHUH IS KawmOX M3 BeJu-
yRH, WMHOIAa pa3nuvapImxcs B 3 pa3a & Sonee, NOKa-
3pBaeT HAIN OrpaHUYeHHbie BO3MOXHOCTM TOYHOrO ompene-
neHus O6Wero KoJIMuyecTBa TBEPAbIX VaCTHL, TOCTYNANIHX
B aTMOCQepy, HO Naxe caMble OCTOPOXHbe OUEHKM 6nu3xu

K | wnpm T/rom, u BIOJHE BEPOSTHO yBeJWUeHUe ITON |

uudpst B 2-3 pasa;

— npencTaBnexue of a3PO3OAIX KaK O BO3AYXE, 32- 4

rpsI3HEeHHOM DPa3NUYHBIMA YacTUI[aMU, TOHNABIWUMKE C IIO-
BEPXHOCTH 3emnu, ecn® M BEepPHO, TO TOJDBKO HANOJIOEMHY,

TaK KaK U3 BCEX YaCTUI, COCTABJISOUMX 23PO30JDb, OKOJNOY
50 %4 monyueHH B Pe3yNbTaTe XUMMUECKMX Peakuuit B aT- ]

mocdepe;

— uwewomuiicda B PAacCHOPSKeHMM YUEHHX $aKTHULC KU

MaTepuas He MO3BONAET NOJAYUUTH Sonee TOYHYW BeNUVUHY,
yem 5-45 %, XapaXTepH3yollyl COOTHOWEHHE MEeXAY aHTPO-

MSTMM.

dx
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dopMa CymecTBOBaHUA \aCTHU KoxnvecTtno

TBEpAOro BemecTsa,
MIH T/TOR

IpupoonHBE MCTOUHHUKEH

YacTHUB ®3 MOMB ¥ IIOPOX

100-500 *
HYacTrust, ofpa3lymlMecs IPM NECHBEK .3-150 *

[IOXapax U OVUCTHE BHPYS oK
Mopckas comab 300 *
BynxaHuJecKas mbulb 25-150 *
CynpfaTnt u3 HpS . . I3v0- 200
AMMOHUIHBE CONK '
80-

HutpaTet u3 (NO), 68- i;g
YPneaqnoponb(. BbUIeNIL eMble DaCTEeHUAMH 75-200

Bcero VacCTUIl NMPHPOIRHOrO NPoMCXOXAeHus 773-2200

AHTPOHOI‘GHHNQ HCTOVYHHUKHU

SMuccus TBEPABX YaCTuI )
CyabgaTo 3 50p ];8:280*
HutpaTn us (NO) 30-35
Yrnepomoponnt . ' 15-90
Brero vacTun aHTponoreHsoro npouc- -
XOXIEeHHuS poRe oAl

Bcero vacrtun, nocTynaw.
b , UMX B aTHocdepy 438-1190
B TOTOBOM BuAe" (OTMeVeHB 3Be3nou-
Ko¥)
Bcero wacTun, ofpasywumxcs s pesyab- 520-1425
TaTe XUMHYECKOX peaxuuu (6e3 3me3
IOYKHM) . :
Obiee KonmuecTBO YacTH
I, MOCTYNaKUMX -
o amnonpa ) yhnapumx 958-2615

Opunwevanazue X
. XBMus oxpyxawweid cpens: [lep.
pen. Ix.0.M.Boxpuca. M.: Xumus, 1982. C. I;71. B ¢ amra/Tox

nor © Y © .
Bepiguou u ofmeit 3MMccuedt a’po3oneit, oxmHaxo Hambonee
o THO, uTO Ha I5-20 % oHu sBAANTCE pesynbTaTOM
KTHUECKOK NesTEeNbHOCTH VeNoBexa
~ MAKCUMAJIbHDIA AHTDPOIOr eHHBbIY ‘
HBlf B
ynnge KJaX NOPUXORUTCS Ha

OTH -NaHHbie [OOKa3BBAKT JuWb 061yl KAPTHHY. 3
. a-

QTQ Mbl He Ha3Banu Gonbmoe KOoJNuJecTBoO pas-
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NMNHBX XWNHECKHX. COBBMHGHHNA, o6wge TOCTYINIEHHE KO-
TQRHK B TRONQCREpy HECRABHOHHO HEXE, ueM 3TO Xa-
RaKFeRHO Ijif, TUMOR COBARHOHMM. NPenCTaRJIGHHLIX BBHUNE,
XOQTH TOKaNhHOE 3ATPAIHQHUE MOKET 6bTH HOCTATOUHO
SonbliM. BaxHO TAKKE MMETH B BAAY 06 QB EHHDbIL X2~
DaKTep HPURGOCHHRX NAaHHMX K TREPAbE HACTHUM = 3TO He
TONbKO OQTHOCURENbHQ G83004AHad mNbulh, HO KaH-
OROrgHHAE BEUECTE3, TOKCHIANE MeTaJip  (CBUHEN,
DFYTH, KamM#A W Ap. ), DRCTUAWAR, 2 YTJEBOBOROHM
BEJHONANT, CaMple RA3INUNHAE ORTAHMNECHAS COeRUHEHHUR ,
RUNFNECKOS TRGBRAMEHME KOTORBX B MPUP OB, YCIQBUAX.
cule GOABILG RAGUUPAST CCORTUMEHT "YrJIeBONOPONHBIX
YACTHE, MHOLUE K3 KQTOPHX omacHbl A BCe#t Sumocgeprr,
RRJIRHAS, {QNOREKA.

A3RO30NH. CTPATOCEEPR HE CTOIb MHOT QOGP 3Hpl.  QHH
COCTQRT T 7aBHbY, 06pa3Q¥ 43 CyihaTOB. 3K CnepUMEH-
Tanqao‘xcmaggqngaugé qoomaqmeune«[NHAfL[Soaf‘ OKa3a-
JN0Ch RJBHBIM [-2, T.@. OCHOBRHHM TBERIbM KOMIOHEHTOM
CTPaTOCPaphl ABAAETCA, CYALGAT AMMOHMA (NHy) 2504

Myoroodpased. MAR- asposonei. Eroc vacTuysl pa3jii-
GANTCH TQ RACTREASASHHN, DA3INepaN, CTRYKTYPE 4 XUMM-
QGCKOMY CQCTARY. CPABHUTEIBHQ KPYMHHE Ya CTHIB, QTHO-
CHTEIBHO NETKQ ¥, GHCTRO NOKHAANT "qyspyR " VM I'a3Q-
ofpasHYR CReAY W BQIARAMANTCA B "PQAHYR" TEERA¥R

CTAXUR — Ha 3EMHYR TQRERKHOGTH — ONUXE K VCTONHWAY.

nepBMUHOro 08pa3QBaHMA. lacTHUR MJIKROHHOT Q ¥, CY08-
WAKQOHHONG DPa3NeROB, B TON ‘HC7Ie OOPaIORARIMELR B
PE3IYNBTATE XUMMMECKHUX NpeBRAMEGHMA B aTHOCRERE, MQTYT
0cTaRATHCK R HEH HOQATME CQAN, HO JHAUMTeNDHAA WX
4aQTh, OCOGGHHQ WACTHMHRL, NREACTARIAXLME coGo# BAHICQ-
KOPAGTERORUMAE CQENWHEHWS, Jerso BRMAHBARTCR BJIAT Q¥
aTMQGHephl. (Ka3aHHOE B HaiGonbliel CTeNmeHy CIHPAREH-
NHRGQ BAf CepQCOREepXalyX yacTHL, KOTOPbEe BbHMBBAWTCA

13 ATMOGHORE OCAMKaMA, BMIABARMENY HA 3exmg B RUAS
HeyasibHO WIBECTHBIX KMCIHOTHbX HONAEH.

Ecau Xe paCcCHaTRUBATH rnoGanbEoe RO3LeACTRUE a3PO-

30m6i§, TO Wbl BLHYKAGHb[ BHOBR BO3IOCHOBMTE Pa3rQROp ©

wnuNaTe. Hax H yrIeKuGIplg ra3, a3po3onu TEXHOF EHHOT O
HPORCXONI CHUA coC OGHBl YIMEHUTD KIMNAT B ofmennaHg- |
TapHOX MacwTabe, TORBKO HX nefCc TS HUaMETRANDHO |
NPOTHRQHONOKHO HEHCTRIN (O, Taepane daCTHLER pacGgeu-

BakT COBKGUHBI CROT, OTRANA% JIyU# NO BCEN HAMRAA-
TeHUsM, a 3HAYYT, CYUECTEBEHHAL HX YaCTb He NQUanmaer

3t

H3 WERGPXHOCTR 3@%NE W QfWEH TeRAPROW @INIHE CHRE-
raQTey B CTOPONY TORWNRRHS Te¥NepaTyps. Kax BUARN,
TEXHOTGNHQ Wb\ XOMGH 3GNAN He TAUDKC WARPRTH (YFRe-
KRGAMK ra2), BQ ¥ OXNIEWTR (33pA3eRR). Ipassa, mo-
CHORN@® BW3LBACT MEHMNE qNAceHHY, TaK K3k adnew
a3pQagHek HeFOMINEPUN ¢ OGTRNON YTARKWCALE Fala: oM
IHRURTEALHO MEHbWE. Be MHALUX CHYYas¥ Te¥HOROTHd
OVECTKY HDSACTABIFETeS BRONNE PaIpemmKol 3asavef, 2
YRR BAURABAG 3IPOIOKRMHE WACTHN, HEPEANO chegiéﬁwk
eHEME XONUOHEHTH, OBCHAGT He TORBKA IKOAOrMYRCKWS
YCH@X, HO % 3IAMETHYW 3IKOHOWENE@CKYW BEFQNY, YTo Ro-
MONEYTERLEG CTHNYIYPYET OWKCTKY BOIAYXR OT TREPHbX
NPOXYKTOB. 3TO BCENRET yBERPHROCTH, WTO HaM He PPOIAT
nogaReRue oGUETIAHETAPHONO a3PPIQABHEIG “3IKPAMR "
THYRNNEro GREFRePY WYBHTORDEE OTHSWERE Jydel.
Mbl TOABKG NPWGRMIWAECH K npoSieKe BOINEKETRAS
TeXHOreH@33 4 KNMMAT. [OCMOTDERN TI23aMi XUKWKa, HO,
MoxeT Gbﬂ'b, TaKOﬁ Bar‘naq C%Mblﬁ Bepﬂtg;ﬁ; TaK KQI{KKEH-
HO JUNENECKOS COCTOSHAE ATMOCHEDM B 3HAYYTOABHOH
CTeNeHU QUPQNENseT KIMMATHURCKEAR ycgpqu’ﬁﬁ’aéinéf'
Ppynna cHeuuaJUCTOB Hggnouag#qqhb ynﬁqxhéﬁnx o
A3PDOHABTHKE .4 KCC;&JXOB&,QH}_* KQCM'P,I‘IECKOPC; nPOCTpai{bTﬁa
(HéCA) CoenuHenHbx HTaToB AMepuKH cocfanﬁhaluﬁrépec-
HbmonPQPzHO3 Ha QGHOBQHRK HOC"FPQGHE}Oﬁ ‘!‘“‘“ ﬁa’remainge—
CKO}f MOJend. DbUll YYTQHM BCE RUAD TeXHOr @HHOr 0 35-
rpg3HERUs 2 TMOCHEphL. BecnpucTpacTHbE KOMIbRTEP Caod-
WH%, TG GCAM FPOMBILIGHEMS® NPRAUPWSTHS HUMErRq He
TpenUpUKYT B GauNaHmes BPENS LI§ ORPaHEYRHHS RBEPO-
COB 3arpYIEANLUI BWACTR, CPAAHSS TEMNEPaTYPa BOILY-
Xa Ha Halle# NNageTe 3a 20 ‘net Boapacréw Ha O,SSé.
Hpu pe3xox COKpaeHUN ra3000paIubiX BHGPOCOR B aTHO-
cepy, YTO, NO KHEHKK YUEHDX, MaJIQBEPOSTHA, noTenie-
Hue ZaTd B BQK&anTCﬂ, HO TE8M He Menee‘”coxpaﬂiﬂ:(:ﬁ
o6k TEHRGHNMS ¥ CPemHis QALQUIAHETapHas TEMEEpPaTy-
pa momnicuTes Ha 0,44 A ‘ o

KMMuMeckyu® TEXHOre3 OHACEH He TONDKP HIKEHEHREeNM
2“”%??@- Moxso UPOETP 3IJMOYRYTREH OT @?%RWPFQIKQ@M'
aecrgq g00BUTLIX BEWecTB B aTMocdepe. Mcroqnﬁgéﬁn
STHE RONPCTS 4RIS0TCY UDRATDAYTHT, PachoIOKeHRbe B
DOMBIITEHBBY LEHTPAX, @, ©CTRCTREHHO, CHOHNEHTPH-
pOBaHQ I,{ H.a‘ca{lel:u&‘e: 3 PR R s AT e .1.;H- s w)
aTMEE%ZH%% OTPUIATONRED ROCHARETRUGH 3IJATRAIRELHUL
Cneﬁdgagﬁ §BAS@TCH YXYAWeHUe 3INOPOBRI VeNORexa, 2
: TeNbHO, M COKPaljeHWe NPORONKUTENbBHOCTH ero
U3HK. 33 BCK XKM3EDb JUEJOBeK nejaeT okoixo 600 MiH BRO-
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XOB, THOTPeSnfAs NPU 3TOM NPUMEpHO 600 Tbic. M3 BO3AYyXa.
MoHATHO, UTO HaXe MHHUMAJIbHOE €rc 3arpa3HeHHe MOXeT
HaHeCTH BpeA, TPYAHO KOMIIEHCHUPYEMbIt UeJIOBEeueCKuM
OpraHU3MOM. S ,

Hau6ojee OmacHbl IJif OPraHU3Ma JeJlOBeKa OKCUA yr-
nepoxna (1) ¥ OKCUOB 2a30Ta, dTopUCTBIE W XJIOPHUCTLIE
¢oenuHeHMs, COeNWHEeHMs CBMHNA, QocPopa, Mpmubika H
pTyTH, 3,4-CeHINUPEH K HEKOTOpble Apyrue KaHLeporex-
Hble YrJIeBOXOpPOAB, CEePOBOROPOX U cepoyriepoxd, Yop-
MaJIbOErnx M MepxkanTaeb. OT KaTapa BEPXHUX IBXaTeNb-
HBIX IIyTe# NO paka JIErKUX - TAKOB “nuana3oH” BO3-
nelicTBUS 3arps3HUTENedl Ha JeJoBeka.

Ins pacTeHui OCOGEHHO ONacCHbI OKCUAb( CEpbl ¥ 230Ta,
dTopconepxanye COENMHEHNd. BosgmeitcTBHN 3arpa3HuTene
MoNBepXEeHbl ¥ XMBOTHble. XuMUUECKMe COSNUHEHUd, noma-
gapmEe B aTMocfepy B Ppe3yabTaTe NPaKTUYECKONX Ied-
TeNbHOCTM VeNOBEeKa, OKa3bBawT marySHoe mekcTBHE Ha

Bclo {uopy u FayHy.

HccnenoBaHug YUEHbIX MeHCUNBBAHCKOI'0 yYHUBEDCHUTETA:

noKa3aJu, JYTO cospeuenﬂbﬁ aMepHKaHel NorjioupeT B 100
pa3 Gonpme CBUHLN2 H B 25 pa3 Gonpme KaAMHA, UeEM

OpeBHM# erunTaHul. Bpaa ax TaKko# "pexuM IblXaHUS "

aScomeTHo Ge3spemed. “llycTs KaxXObi IbMMT MeHblle o
TONBKO B Chyyae a6CONOTHOX HEOSXONUMOCTH', - nevanIbHO
WyTHT H3BECTHBU! aMEPHKAHCKUA WMOPUCT ApPT ByxBanbn.
ATMocyepa — YHUKaJbHBGX O6BEKT oKpyXawiei cpexwt mo
cBOeMy OTHOmeHMb X OHMocPepe, IO XapakTepy pacnpe-
neNeHMs ¥ cHocofy McHonb3oBaHug. CO3naHHAd MUJIHADIbI
JleT TOMYy Ha3aX, OHa HOCTUrJa PaBHOBECHOroO COCTOAHUS M
Kasajacbh, HECMOTPE Ha CBOW HauboOJNBUYyk JIOKAJNDBHYH
H3IMEeHURBOCTDH, Haubonee CTaGMNbHOM B roSaJIbHOM Mac-
wrabe. Hama ysepeHHOCTb B 3TOM CHJIDBHO nokoneSanach B
nocienHee BPeMs BCJIENCTBUE MOWHOro TEeXHOr eHHOro
BO3ZEACTBHA Ha ra3oofpa3Hyl O6O0ROUKY 3eMiu.

ATMocfiepa — CMecChb rasoofpa3Hnx BemecTs: N, 0,,
"Ar, HZO, C02, 502, CnH2n+2'Nox ... B oTnuyue OT Hee
npyroi 063 eKT oxpyxammeﬁ cpeasi — ruapocfepa

OMMCHBAETCS MPOCTOM ¥ EAMHCTBEHHOH Qopmynoir - Hy0.

’

l'unpocyepa - BXECTHANNME OCHOBHOTO 3JEeMeHTa
Apucrtorensg

ApHCTOTeJ’lb CYUTaJl BOAY OOHUM K3 OCHOBHBIX 3JIEMEHTOB
MHPO3naHUsA. prnHO HEe COr'JJaCUTbCHd C HUM.
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3eMns TOYTH Ha TPH JYeTBEpPTHd NOKpbiTa Bomoi. Muo-
nnaHeT#HaM OHa HOKa3aJjach Obl "XHAKOM" mnJaHeToO# cC
Re6ONbIUMMY BRPaIJIEeHHIMM TBepHoro semecTsa. O63eN
ruapocdepnt (0T rpeu. hydor — BOoma, BJlara) COCTaBISET
noutd 1,5 mapm xm®.

- CpoitcTea Bombl 06WEH3IBECTHH, HO Ha HEKOTOPHIX H3
HUX HeNnb3d He OCTaHOBUThHCE. Omacagcb oOBUHEHUS B Ga-
HaJIbHOCTH, BCe Xe HauHeM C yTBepxkheHud, YTO B COCTaB
MOJIEKyJbl BOXABl BXOONAT aTOMbl Kucaopoma (88,8 %) u Bo-
mopoma (11,2 4). 3To BaXHO HaNmOMHUTb XOTH OBl MOTOMY,
YTO PacCTEeHUR NPUMEPHO HANONOBHHY COCTOST U3 KUCJIOpOXa
(42 %) u Bomopoma (6,5 %), HCTOYHMKOM KOTOPBIX
ABNsieTcd BoXa. OCYyWeCcTBJIdeMbll UMM POTOCHHTE3 BemecT-
Ba SBJAAETCA OKUCJIUTEJNbHO-BOCCTAaHOBUTENDbHbIM IIpOLEC-
COM, TIDM KOTOPOM YIJIEKUCHbIH I'a3 BOCCTaHAaBJUBAETCH 3a
CyeT BOAOPONA BOMbI:

. h
6CO, + 6H,0 ——»CgH;,0g + 60,.

Bax#oe 3HayeHHe 3TOH pPeaKUUM 3IAKIWYAETCH B TOM,
UTO OHa SBASETCH MCTOYHHKOM KUCJIOPOZa, BbUIEJAEMOrO0
PacTeHHIMH B aTMocdepy.

ANXUMMKY MCKaJu He TOJAbKO JuNOCOPCKUK KaMeHb. u
INMMKCHMP XU3HM, HO M YHUBEpPCalXbHbi{ pacTBOpuTenb. He
5yﬂ6M006CymﬂaTb NPOGNeMy CHHTEe3a 30JI0TAa U HNOCTUXEHus
BEYHOM MH3HW, HO HOCTOMHO YIMUBJIEHUA, UTO aJXUMUKK He
HAWNK YHUBEPCAJNBHOrO PAaCTBOPUTENH, NOTOMY uTO MO
CBO#CTBAM K HeMy GJuXe BCero NONXONUT OObMHAA BOXA.

Co CT?yxTypoﬁ BelleCTBa CBf3aHa BeJUUNHA OHIJEK-
TPUYECKOM NPOHHUAEMOCTH, XapaKTepuaywu@as MNONAPHOCTD
MOJNEKYJNBI, T.€.. HEPABHOMEPHOCTb paCHpPefeseHUs B HeH
3JIeKTPHUECKUX 3apaloB. BoNa UMEeT aHOMANbHO BBICOKOE
3HAaUEeHNe AM3JIEKTPUYECKOH NPOHULaeMOCTH, ONpeleNspiee
€e HeoOblNa¥HO CUIBHYW® PDPAacTBOPAMWWLYN0 CNOCOSHOCTS.
BenencTeue 3Toro B npupone He CymecTBYeT BOIb B
yucTtoM Buzme. [lo cymecTBy, Mbl BCerza HMeeM HeJ0 C CO-
TeBbM PacTBOPOM GONblled MIM MeHblied KOHLEeHTpPalKu.

Bapocnbif venoBexk Sonbiie uyeM Ha HonoBury (61 % — y
MyxuyuH ¥ 54 € — y XeHIUMH) COCTOUT U3 BoAbl (y zeTei
€e eme Gonbume, y MOXUILIX JoAeHR M CTAPUKOB — MeHble).
Bona xopowo pacTBopseT mouTH BCe MHIEBHE NPOAYKTEL
Bor noyemy nponmecc numesapeHus B XeNyInOYHO- KMIEUHOM
TPakTe NPOTEKaeT TONbKO B BONHOK cpeme. [lumeBbie mpo-
ZyKTht (6enKM, YriaeBombl, XHUPbl, MHHEpPaNbHBE COJNH)
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BMecTe C Helf Jerko NpOCauuBakTCH CKBO3b CTEHRM Xe-
nygka B Kpoﬁb U TMOCTynmawT BO BCe opraum, a 3aTeM u
TKaHU opranuana Bona odpaayer nAa3My XpoBu, Hako-
nu+cﬂ BHyTpﬂ KIeTok B COCTaBe Riterogioi nporonnaamu
¥ B TKaHAX B Blde MekkneTouHo# mumkoctn. IMouxn, onmn
u3 maubornee 3Hepruuno padoTammnx DpraHoB -yenoBeka,
ouitifalet kpoBb OT BpENHbX BEmMECTs, pacrsopeﬁnmx B
niaske, T.e., cobcTeesdo rodoph, B Bone, M BEBORRT
ux u3 opréhuama B BiHe coiesoro pacTBOpa (io¥h) .
3HAUUTENbHOR KonnquTnn BpeRlibx Bemects BptiefiaeTcy
Takike Bodo c moTow. B meM ofRipykehdt Takue, Ha-
npitiep, coemditenis, Kak ieTwiossd, ITHnOBRGE ™ M3o-
nponioBsit cnmpTL, ifeToH, AmMetanbmerux, YyKcycHas
kuchora. Mocrienkas B 3TOM pacTBopé Hpeodmander.

Aftanoruunie SyEkEA soxd Bmoikser = opramnafe
wiis OTitbrt.

He weiiek pakid puitb pacrdopibiel CHotoBAdTTH BOoRbt
B Hekisoh npupone: Oia npeoBpasyer ropuse Kaccudw,
Qopunpyer meRoTopsie WEcTOpokAendw nomesEBk fitko-
ma elisx % Housenueit choff; o6ecieimsaer NoTTORACTBO
coRBBOG cocta¥a Miposoro okeaka:. Hpoieé foro, #om
KK paCTBUpnTenb spngercs Bafkuekitmim ® hauboree
pacnpbcrpaaeﬁnmu nponyﬁTom npbﬁﬁmmenhoro fichons3o-
pal#g. Pacxom cpemelf BOAb AN ITHX Ienedl TONDKO B

CTCP cocrabiset npitiepuo 100 sapn t/rox; 2 BCErov B
1988 . norpednenne chexefi Bonm B Haielt cTpawe
cocTasuio 286 wmnpm T.

Pacrbopuuocrb rasos B sone ofpufio He Bhicoka. Huc-
nopoA Manb pacwﬂophm B BOXeE. ﬂpn HOpMaNbHbX Teklne-
paType W AaBNeHu# ero coxepxamue B I 7 BOAM He mnpe-
psmmaer 10 s1. Tes He MeHee BaxHD MOAVYEPKHYTD;, Y¥TO
cogTHOenite kitciopoxa # a3oTa B wopcRofi soxe PabHO
1:2, 2 8 aTMochpe - 1:4, T. e. B BOXE oTHocHTENRbHOE
conepiaane xucnopona Bpiie. CpaBHUTenbHO ‘s b1c OK O¥
pécréopuMOCThm B Bome OB6ramabdT rasmy peérupymmne c
Hei. Taxui rasak, B 4YaCTROCTH, ornocst'rcﬁ ORCUIB!
cephi; yrnexncnmﬁ ras % aunnax, 3IHAYATENbHO® KONU-
yéctao Rotophik priaeNiercs B PpadiMulBX TEXHOr eHHbIX
npoueccak

Ias Bonbt xapaKTepHa anOkalbHO BRICOKAR yneibHasd
TeffioeMRGcTh. OHa BHIIB, UéM y Boanyxa, B 3300 pad.
3To 3HAUWT, 4G, so ckohbko Pa3 Wbt saTpatui Sonvire
3Hep¥nn np# HarpeBaHuu [ n BOAM Ha I ©, BO CTONDBKO
xe paa 60J'Ibl.lle ee Bbmenu'rcsz an( OXJIaXIOeHUHn. Bona,
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T,°C - - P % c. 4. TeMpepaTyp
100 wunegus ([) ¥ njapae-
30 sux (2) B pray Hy0
' HpS - HpSe - HpTe

TyHKTHpON oﬁosnauequ
"HOPMANIDHBE " TEMJISPaTy-
pbl KHOEHUS M [JaRze-
HUZ BOAN
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—130

Taguy OGRA3ON, SBUEETCS THARHLH 3KBYNYHATORQMW col-
HEWHQ# IHEprud.

AHOM3 IY4, 2aHOMAUUY. .. Mix oveHb MHOrO, U OYeHb XO-
powo, YTO OHK eCTb. Bona ¥MeeT TaKxe 3HOMaIbHO BBHI-
coxue TeuuepaTypu KUOEHHE U TJIABNEHUd. ﬂpeucrgabre

ce6e, uTO TBOpHWIOCH Gbl. B IpUPOAE, uMeil Boma TeM-
nepaTypy suneHus -80 9, a miasxenns -100 OC. A uMEHHO
Takge Teuneparypu LONKH2 OHa KMeTh, Clenyd o6 mei
3aBHCHMOCTH 3ITHX REIUVUE OT uonexynﬂpnon Macchi
BemecTng B pROy: HZO—HZS—stg—HZTe (puc. 4). Torna
BbHKUNIENA 6n BCA BOA3 QWEAHOR X MOpe# ¥ HaWla NUAHETa
ctama @bl deaaonuou

Hacroﬂmeg naracrpagon ZNE BCEra XUBOro 6bo G ¥

"HopMaJibHOe" mNoOBeNeHde BOAD NPH zaTaepneaanuu
BemecTBa B TBEPAQH FQCTOIHUU Taxaneu, ey B XHAKOM.
YTo npomsomio G, MOAMMHMCD Napa “X4ZKag Bona-nen”
3TOR odmex aaxcuouepuocru7 OdPazymmMucx nen cpgsy gnt
ONycKajAci Ha KHO BONQEMa, ¥ 33 3UMYy BOZOEM NONHQCTDX
npoMep3an 6u, u3-33 Yero norndna 65 BcH gUopa ¥
fayma, a nerou BOna npxn v 6t ycnesana pacTadTh U
3Haanenbabm cnok nAboa BeYyHOo OcTapalcs G6bl Ha HOHE.
Mpaxo ckaxeM — yrpoxanmaa KapTUHA, HO ONATD cracaer
aﬂonqnuﬁ neg nerye BOALL

Houemy xe ¥y aonu CTONDBKO cqaCTnnBux auouannu7 Ee
Monekyap o6najanT ‘ypesBbyaiHO BbIC OKOM CKJIOHHOCTDbR K
B3aMMHOMY NPUTEXEHMW, WYTO INPUABOIUT K o6pa30BaHUL
accoysaToB, T.€. CHOKHBIX o63enuHeHuit obumei $opuy
(Hzo) (o = 8‘3 L) CTpeMneHue K accouwalnuu Nposs-

nquca BCHEACTRYE BOIHUKHOBEHUL MENRY ¥oRexynayu
BOZDI uouqnnutenbubm. TaK Ha3bBaEHDIX BONOPONHBX CBA-
3ef Mexay aTOMaM# BONOPOXa ONHOK MOJNEeKyJbl U aTOMOM
Kkucaopoma Hpyroi. [lockonbky IpM ITOM IEpBOHAV3JbHAR
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P u c. 5. Bomo-
0 ’ ponHas CBA3b
MeXZy MNOJeXyJaMu
BOXRbL
CBS3b aTOMa BOZOpoNa C “COSCTBEHHBIM' ATOMOM KHCRO-
poma He TepfeTcd, OH OKa3bBAETCA COENMHEHHLM ORHO-
'BPEMEHHO C IBYMS aTOMaMK KUCJIOpOXA UM TEM CaMbM CBA-
3bBaeT OBEe MONEeKyJbl BOOb APYr C LPYroM, YIPOUH#A BCR
cuctemy (puc. 5).
" Monexynpl CepOBOMOPOGA B KHAKOM COCTOAHKN NPUTArH-
BANTCR APYr K ZAPYry CRJIAMK MEXMOJIeKyJNFPHOTO BIAMMO-
neficTBUA, a MOJEKYyAbl BOXbl B TaKOM Xe COCTOAHMW AO-
NONHUTENDbHO YAEPXKHBANTCH eme u Gonee NPOUHBIMU (Ve
MEXMONEHYNAPHbiE) BONOPORHLIMI CBA3AMU. Bor mnouemy
“BHPBATbL" XOJNEKYNY BOAb M3 XUIKOCTH U nepeBecTH ee B
rascofpasHoe COCTOSHHE HECPaBHEHHO TPYyAHe#: &NA 3ITOrO
HeO6XORKKO 3ATPATHTDH IHAVUTENBHO Sonbe 3Heprum, ueM
B CIyvae CepoRoAcpona. BoT novemy TesnepaTypa KUNEHAL
Bomn Ha 160 OC phume TesnepaTypbl XUMeHUs CepoBoxno-
pona, O6pa3oBaHWe MOJEKYNaMy BONbI BOXOPOXHDbIX cea3en
Takxe CHoco6CTBYeT aHOMaJbHOMY MOBLUUEHUW TeMIepaTypbl
NNaBJIeHUd, 3HAYUTENbHOMY YBeluveHuwo IM3TEeXTPRULCKOH
NPOHMI2 EMOCTH, HEOGBIMHOMY YMEHDbUIEHUX MIO0THOCTH JbA3,
yHMKAaJbHO# CHOCOGHOCTH BOXB HAKAIIUBATDL CONHEUHYN
3Hepruw. ,
Witak, Boxa npuofperaer VyIDecHble CBOXCTBa B 3Hauu-
TenbHO# CTeneHu Onaronaps CYWLECTBOBaAHUO Mexay ee
MOJIeKyJNaMi BONOPOIHBIX CBf3el. JHeprus O3TUX cBH3EH
HepeNuKka u cocTaBaseT npubnusuTenbHo 20 K[x/Moxb,
T.e. npuMepHo B 20 pa3 MeHblle 3Hepruu CBE3K aTOMOB
BHYTPH MoONexkynp. TeM He MeHee 3Ta BeNWUMHA OKa3anach
HOCTaTOMHON aNs NpuUfaHus BOXe LENOro Pama 0cobbX
CBOMCTB, AeNapIMX ee YHUKAaJbHOX XUIXKOCTbM, omnperne-
AARIEUX Topesexue rugpocepbt B NPUPOAHBIX YCIOBUEX,
o6ycnoBAMBawIMX pPoab BOAOn B Guocfepe U COBPEMEeHHOH!
TeXHOJNOrHHK.

HecomHenHo, OMNUCaHHLIE AaHOMAJUU OKA3BBAKWT OCHOBO-
nonarapuwee BO3NE#CTBUE Ha COCTOSHUE npuponﬂoﬁ BOXBI,
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B TOM VHCJIe Ha TaKyk BaxHyl ee XapaXkTepHCTHKY, Kak
XUMUNECKHH COCTaB, NOTOMY 4To, ymomoSus ruapocdepy
HHIUBUAYAJIbHOMY BeWecTBY — BoZXe, Mbl He 3afblBae,
YTO $aKTHUECKHM 3ITO MHOT OXOMIIOHEHTHBif BOJHbIA PacTBOP.

llpecHas BoOma - CaMbi LeHHblt 3NMeMeHT runpocfepst.

OrpoMHas Macca IHAPOC$epsbl CO3MAET WIMNIUD HEUC-
YepmaeMOCTH BOAHMX pecypcoB. OAHAKO OCHOBHAd Macca
BONM COJeHad M OHA He MPHTrOZHA HIA4 NUTbA, NpOMbII-
jleHHOro M GHTOBOrO NMOTpeGieHud, CenbCKOX03AUCTBERHO-
ro monusa. Tombko 3 J Bomn u3 100 s nNpHXOIUTCA Ha
Zome NpPEeCHbX BOX, NpUveM 2 J U3 HUX 32KJINOMEHDl B
MAJICAOCTYIHBIX JbIaX. MCTOUHUKAMM NpecHod BOAB B
nepByw Ouepenb WBAANTCA PeKM W O03epa, NOBEPXHOCTHbE
M [OA3EeMHble BOROXpaHWImma. Ecau Xxe o6paTHTHCA XK
saubonee YNOSHOX U WMPOKO MCIOJbIYEMOi peuHo#t Bone,
TO B OCTaBmEMCH NUTPe OHA COCTaBJfET BCEro Jump | Mn
(1-2 gamm). A ]

BonHbii pecypc MOKHO OLEHUTD U Sonee ONTUMUCTUVHO,
uMed B BMIY eCTeCTBEHHbl KpyroBOpOT BOXNBI, ee B0306-

. HOBNEEMOCTb B pexax. O6BeM IoZOBOr0 PevHOro CTOKa I

AOCTYMHOX IS WCHONbIOBAaHUA MOX3EMHOA BOXB COCTABIA-
eT 50 Tbic. XM°, a peajibHag MOTPeCHOCTbL — OKONO 20
TbBIC. KMS. . .

MoTpeSHocTy B TMPECHO#k BOXe pPacTyT M3 roxa B rox,
peuHO# CTOK pacCnpeiened No INJIaHeTe HepaBHOMEpHO,
CymecTByeT BepOATHOCTb AHTPONOreHHOr O 3arpdA3HenHns
KOJMYecTBa BOLH, ropa3fo Gonbliero, YeM MUCOonp3yeTcs.
Bce aTH PaxTopbi oSOCTPHiIM HNpoGieMy KauecTsa npecHo#i
BOOB, ee NoTpe6ieHus, PaUUOHaNbHOro M Ge3aBpenHoro
INS TPUPORHOH cpenst. Axazemux A.E.depcMan Ha3Ban BO-
Iy “caMbM BaXHbBIM MUHEpaJdoX Ha 3Jewne”. 3To ompenerne-
Hie npoSpeTaer ocofoe 3BYyyaHMe B HalM IHU. :

ficHO, 4TO TNPHPONHble BOXBI HE MOryT OBITh WAEANBHO
UHCTBIMI BCJIENCTBME MX BBICOXO# pacTBOpAmue# cmocol-
HOCTH. DPeunble BOXB MNOAPa3nenslT Ha CJa6oMUHepaiu-
30BaHHbe (g0 200 MI/J PAacTBOPEHHbIX cojeit), CcpelHe-
MuHepanuM30BaHHbie (Ro 200-500 Mr/n) u CUIbBEOMUHEpa-
aM30BaHEbE (cBbmue 1000 Mr/;i). XuMMUECKMH COCTaB BO-

Ibl, €CTeCTBEHHO, 3aBUCHUT OT ee MCTOYRHMKaA.

O8wmuM nNd BCeX pevHHX BOA fABAdeTcE TO, NTO
OCHOBHO# KOMIIOHEHT PaCTBOPUMBIX COJNe# - ruApOKapGoHaT
KaJbuusg, B MEHbUEH CTeNeHM rugpokapboHaT MarHus.
M3 aunoHOB B CyWECTBEHHO MEHBIMX XOJMWYeCTBAX NPUCYT-
CTBYWT XJOPME, CyAbPaT M CHJIMKAT, a Takke HUTpPaT,
HUTDUT ¥ KapGOHAT; W3 KATMOHOB — HATPUH M aMMOHMUA.
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Cpéfa wokeT BriTb HeliTPanbHO#, craGoxucuoR umu
craBoineiounoi.

Koweuno, ckasanmsh He ucuépnsmaeTcs ToNRaAN Yok -
udckad %ApARTEPUCTHRY pedubik g9n. Exerdiro B peékn U
038ba hhametTh cBpacemaercs AS 7 Thrc. PRV L T LA
crokes. Tpyane npocTo frepeuncanTh Bce Apucy TeTh Viore
ral coefmbeus. Jake, RadANoch Gbi, caka¥ umcrTay -
HoRAebag — Sofa B WA AWM woker cYaTh MCToNAkON
oMBOrD RoRuyecTha TokcHiHbk BemecTs, 19 BAB AKX
ud ATHOEHBPE. B cpehwel aWephkiHckoM ropont pokAeBAH
pofa ekeroaus forhomaer mo 1850 T ceptd u IS5 T
pryTH, BbinagalmuUx A POAOBB HM B uel We noBMHHbK
XuTenen.

Yro %e roBOpuUTbH O Pexax, HEPeXKo Nepecexalmmx Ha
cBOeM nyTh MHOroNuANd ouEse ropoad, kb-&"rhhbtfe npo-
NBHITeREEE KOMITeRcH, Noiubre ShepreéTnyeckud 06% ek T,
OSUABHG "HOCHIAHHBE " MuAEPS NbHBIMUA yROSpeunTNd U ARO-
XUNRATRHE celtbcRoxoaaficTheunse nonw? Boxma, BATAN
U3 pewit M TexHoxdrivechux, €riroBEX WeheH fAm Mo-
nHskE moinek, Hachigpercd caMbiu Pa 3HBME XUMHYECKUAMY
. cOoenfiHBHEANMU, M, ©CAM Nochke ACHONbIOBAMMA He npose-
neéNa ee THmaTejlbHad OUMCTKA, BCE® OHU B pexy u moma-
napT. Takas pedmas pomd He NPUromHa INA KUIKM, 2
yiiorpeShehie 3 nmumy ph6, BbOTOBNEHHOM W3 TAKOA PEKwu,
Npo¢TO omacHo, Tak Kak OHa ywokeT HaKalImBaTh 3HaWM-
TenbHble KOMUYecTEd KAOBUTHX BeuecTs.

Yjcteittie ¥ WcTokos BoAw Peitia npuBOCHT Ka X ABL
nép % Beperak Toihaniuu oxono 60 Thic. T xuMirveckux
coehuueuil. Kaknsft Aeks! B rofl 3To cocTabur geciaTku
whiimonos Toun. Cohépkamie prytit B pefuckok Boxme
AotTuraet 3,5 Wr/H, a 3To 89 KAGro Pas Goibie TOrOo
npeneia, Korkd Boma elyg dcraetc Be3onacuol u ee
MOKHO YHoTPESHATE B3 yrposH PTYTHOT® oTpaBiéihs.
Pefin — 3ro Toabko npukep, Woket 6biTb, HAMGONRe
Wpaulibii, HO Rajekd We eHMECYBeWHb. NcTounnkon 3Tux
cTpalibx 3arpasusnull ssiawTcd npénmpusTia s ehma pim,
opaktimii, OPT % [onfakfmi, T8 Tepphiopun KoToPkX fpo-

TeRa et PN M uek mmké 1o Teudwi, Tem fed e

B HEBKOKOHTERTPRpOR a kTl Deuncl C¥ok HANONkia et B6MY-
uy® petdyic pony. .
. B maiweR %"‘fgaﬁé CANGE JAPPRAWBHARE PeKN — 3aiv RV
By, Hueedp, Now, pekd Caxafia 4 Hexbehero méiyoet-
poBd, RUKAE® Tewewns Pek Auypa u ykai. B wik ko
WeWrpalUn pama darpucHiiipk seiiécTd bife Be3onachol
Hopust B 10 pas u Gonee.
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Praibibie Bamach peitch BOLM YT OMARTCH, HWaK BH-
mw, He cToxbko 13 _3h ‘e PakTHYECKOTO ‘packona,
ckolBkd H13-32 PEIKOTD 'YS;'S'H'}H@W% bt Raubcrea. K
ciqacThio, hpipoma "sahacia’ Heuand THpecutit BoHb B
ubtpax BN, ‘

%bh’b“’éﬁtnﬂe Yogb BCTpEuakTch ‘Ha pa3MUUHBIX TIy-
Guitax ~ OT ‘edMiii b fHECATROB wetrpdh. 9Tb ‘BepRuad
ppulinita HEEEPRHOCTHX onhEwabk Bon. HiXe e Tipak-
hidecKi Bek hopst u TPENMEB B TOPHBX hopoheX Yatoi-
peHd Bonok, H eciu YawrsaTy 3Ty SOy, TO BBhEM BO-
apt B vBMiok wope MpubitimaeTci K oSweNy Muptboro
oxeann. T2k uTh, ecik umeTy B puny BCE BOHB, Fakith-
qeutipe B Tonie 3BMMON KOpst, DOTEM THipocheps Yee-
pelfiib HoXeT Gpird Yifoeh b Tph wnttel x 3 MWipn xul. Hax
Biigum, ‘paccmaTpiiBaf ‘ritxpocPepy, ‘Hbb3d OBONTH BHU-
Malien Tton3eMEbe BOAbL :

Monsowifste ‘Boke, conphkackhicd ‘Ha iyt CBO®ro
ABUKERUS C ‘T opHbhel ‘nopuRai, OB GraERrCE MHODHMH ¥ -
ueckuey cOenMHEHUENY. ITUM 0BT CHITCH cloxmbi U
dCKiTowirT e EHo pasoobpe YHs cocTaB Hom, woHtiskTpenus
coitefi B WUTOPBK KumkSherds T ‘0,11 @b BOO +/n 'u veiite.
B iochehMEM Chiywae condk B tpa cThope ‘CONEPMUTCH
Gonburk, W8N PacTsipuTein.

‘B FaBUCHMOCTH ‘OT KOHUUHTPaLith ‘pacitbdpetitsx ‘B 'BONE
conefi ‘pa3milfaler erspe ‘ryima foh3eMibX BON: NpecHbe
Boxkt ¢mo ‘I rv/m), ‘condiropateie (1-3 /i), -coneHbe
(3-95 v i) Y paccols (Boifet 85 T/h).

TnapisiMu HORAMIE, ‘onpexelin otk wiiwuueckuit cocrab
Homs kb ok, aEYawicR winfdib ¥fdpa, ‘cyiTa, THA-
boxapGolaTa W1 KaTHEHS Hapif, keibhif, e THitE., ‘O6ia
xubiuieckas ‘KIPTHia B STOM ‘cayvae Tonpko HO B:(:isansiele)
cTenmeHu aHANOrHUHA npe’_nc'r'fa’s‘nennoﬁ ‘Ins npecHbx BOM.
TlonseMiiste ‘Bolibt HEFyT BHTb U THEpbkapGdHa THO-Kalb-
niebbMu, HalOMUHER ‘pevByn BOAY., 4 %nophbHo-HaT-
piteBbiiiz, ‘TPHEIKRETH Ho cbctaBy 'k WOpcKUh ‘Borne.
mrdeckifl cocTal TOnsekHbk Bon SWBkCT BT KUHIEH-
Tpalmu pacThopeHibix conelt (videpaiiyeitiil) . ocidB oi
comesdrb ‘cocTaba HPECHBK HonaekEbik Bbn Udlre 'Bcéro
aBNhTCR THIPOKapEbifatsl, B peidconek cpeiieil kouileH-
Tpamhn ‘BcielcTERE BHCEKYH PaCTB dpitRdcTH WitBpi b
npeonafawT MOHB arphs W xibpa, a2 B Boitke 'KoH-
Hekrpliposatiibk paccollax (e 150 ir/n) = HOHBl Kalib-
nifs, Warits W Xitopa. Sk Iuk BHBMSPHYC T B8 CHRYT R
pawittvitiith B pacTh OPUMOCTRY xnbpunte HaTPuh, ‘Kenbilis

§
4

U MAarHud.




46

3HauuTenbHas YaCTb NMOA3IEMHBIX BON PE3KO OTAKVaeTcd
OT NOBEePXHOCTHbIX COREePXaHUEM ra3000pa3HbiX BeWecTs.
JIx pacTBOPUMOCTD NOBBMAETCS C yBeNUYEHHEM RaBJEHMH,
¥ mo3TOoMy | 5 momseMHoOM BOXRLI crnocoSeH Ha GonbiuoiH
rny6uHe PacTBOPHTb HECKONbKO COTEH KYSMYEeCKMX CaH-
TUMETpPOB rasa. Cpeau ras3oB, COONYTCTBYWIUX I10L3EMHbIM
BONaM, HauGojNee PpacHPOCTPaHeHb a30T U XHCJHOpOX,
YTJeKUCHb a3 K CepOBOROPOA, METaH M TAKeNble yrie-
BOROPOAb. B MEHBUMX KoNMUYECcTBaxX BCTPeYalWTCs BOLOPOA,
aproH, renuif ¥ Opyrue rasnl. [a30Bbif U MOHHBOE COCTABEI
NOR3EMHbIX BOX IOAYMHAWTCA CIEAYyN{ed 33KOHOMEePHOCTH:
PacTBOPUMOCTD I'a30B IIPU YBENUUEHHUM KOHIIeHTPallUd PacT-
BOPEHHBIX COJIe}l B BONE YMEeHbWAETCs U, B CBOKW Ouepexns,
HaNuuMe B BOIE DaCTBOPEHHbIX I'a30B CNOCOGCTBYeT nepe-
X0y HEeKOTOpbIX COJeid B PacTBOP.

B nomsesHbix BoOmax o6HapyxeHO Gonee 60 XUMUNECKUX
371eMeHTOB, 00pa3ylUUX pacTBOPMMble COEXMHEHUd, COjep-
Xalyecs B BOJE B HE3HaUWTeJNbHBIX KONMYeCcTBaX. B 3a-
METHBIX KOJMYECTBaX NPU ONpelesyeHHbIX YCJOBUAX B IOX-
3eMHbIX BORaX, KpOMe YMNOMAHYTBIX Bbille, MOIryT TaKKe
HaXOAUTHLCHA COENUMHEHUS Xele3a, KPeMHUs, Kaiug, Kaplo-
HaTbl ¥ HUTPaTbl, INPUYEM KapSOoHaTH pacCHpPOCTPaHEHD
TONBKO B BOAaX, WUMEWHX IEJOUYHYl peaklul, 3 HUTPAaTh
— B KHCHbIX Bogax. IlocnenHue OOBIMHO CIYXaT MPU3IHAKOM
3arps3HeHUs INOX3EeMHbX BOM. '

lonzexHubte BOAB! Nyvwe, UeM IOBEPXHOCTHbIE, 3alUKI{EHbI
OT BHEWHMX BO3NeHCTBUA, HO, YBB, 3Ta 3alMTa AaTEKO
He alcomoTHa. OHM TeCHO B3aUMOLEMCTBYWT ¢ O6BEKTaMu u
3JIeMEHTaMy OKPyXallueid Cpelbi, a3 TaKKe C OG'BEKTaMU XO-
39/CTBEHHOM HeATeNnbHOCTH YesioBeka (puc. 6). 3To Heus-
6eXHO NPUBOAUT K aHTPONOr €HHOMY M3MEHEHHIo IOX3eMHbIX
BOR.

3emas of6namaeT GONbWMMU 3allacaMu [PECHBX K cJa-
60CONEHbIX NMON3IEMHbIX BOA, NPHUTOAHBIX AAA NOTpeSieHud,
B TOM VUCJe IS XO344CTBEHHO-NUTbeBbx Ueneit. Bo MHo-
PUX CAyJyasgx 3TU BOAB HBIAAWTCH OCHOBHBIM MCTOYHUKOM
npecHoit Bomb. B CoseTcxkom Cow3e HX TOHOBOM# pecypc
coctaBnger 330 xum3, PacnpocTpaHeHMe MOA3EMHBIX BOX MO
CTpaHe G6oJlee DPaBHOMEPHO 10 CPaBHEHUN C PpevYHbMH
BOOaMM, BO MHOTHX CJIyYasX 3TO NpUNaeT UM ocoSyw LeH-
HOCTb. B oTmenpHbx paifoHax cesepa TYpKMEHCKO# u 3a-
nmana YsGexckoit CCP, llenTpanbHoro KasaxcrTana, Monnossl
M NKHBIX pafOHOB APMEHUM INON3EeMHble BOINBl ABJITWTCS
eNMHCTBEHHbIM MCTOJYHMKOM BOROCHalxeHud. B olwem ob6se-
Me BOmOnoTpeSNeHus AN Lenei BONOCHAGKEHUS IOX3EMHbE
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TI A,r HOCTHbIE Mupot ‘ -
Atmocdepa, BOABI KOHTHHEH- | - | o cenu # BemHan
armocdep- TOB NOBEPRHOCTS
HBIe 0CaIKH
Jessan
PacTUTENBHOCTD,
fousa XOopa
TNOO3EMHbBIE
BOIbl
Boroxormict:
Cenbcxoe " DEEIE SEEPO-
xo3akcTBO BPRSATIE
Tpomslin- Toponexos
JIEHHOCTL xosslicTeo

P u ¢. 6. B3auMoCBS3b NOAISMHBX BOR € OPRPOENCK ¥ TeX-
HOr eHHO# cpenoit

BoAb COCTaBIAWT 76 %, a LeHTPaiMz0BaEmoOe cEafXesme
BoNoif GONbUMHCTBa KPYHOHbX roposos CCCP Gasupyercd
TONBKO HAa KX KCHOJNDb3OBAHUU.

HeManio B MHUpe MeCT, A€ NON3eMBMEe BORH IBFANTIL
eNMHCTBEHHbIM WHCTOYHHKOM BOAOCHaOxesms. Bres m3BecT-
Has Caxapa, CTaBllas CUMBONOM Ce3nczmol uepTROk BYC-
THIHM, PaCHONOKeHa Hal OTPOMHBIM TOX3SMMMM MOPeM. I'pa-
HULBt ¥ OGhEeMBl €ro TOUHO He ycTamopyems. Tozpwo 7
pa3BeNaHHbX 2PTE3UAHCKUX 0acCeiiHop GXBATHB2XT TEPpH-
Topue miom@amsk 1,1 MaH kM7, Obmgnli ofsex BOZ3RMEHX
BOX 3Kech OUeHHBaeTcs B 15 ThiC. MM>.

HeHHOCTb, ¥ TOJNE3HOCTDh NOIIeMHMX BOH B orpousol
CTeleHM BO3PacTaWT B Halll IMM, KOFE2 3ArpEsNesue
OKpyXapmei# Cpembl, ¥ B TOM YUcC#e PeyNoro cToxa, Ope-
ofpeTaeT BCe GoNbliMe MacUTafm. Pacrer poTped nerne
NON3EeMHbX BONI, HO YBelHUUBAaeTCS ® CTSHeHp PMCKA 33-
rpI3HEHUS, TOBBUAWTCHA TPeCOBAMME X MX J2UMTe OY YeX-
HOT eHHbIX BO3IEeHCTBHHA.

Mbl 3HaeM, UTO XU3IHb HEBO3MOMMA ez specsok sorsi,
2 HavaJiachb OHa B COJEHOH BOLE OKLANOS.

Mopckas BOXa N0 XUMUYECKONY COCTABY ONMBIKOB2 2
npenenax MHUPOBOro OKeaHa, M #a ee ﬂoin OPUXOAVTCE
S6onee 90 % Bcen runpocepnt (1,27 16% xw”). flo cospe-
MEHHBIM NpPeACTABJEHUAM, lepssumsti oxeasm o6pazoBafACE
NpY BbAENEHUM BONbl U3 PACNEASR, HOCTYUASDErc #2 gc-
BEPXHOCTb 3eMil U3 Pa30orpeThE Memp.

V3HayaIbHO BON2 OKEaHa NLiLN2 AUCSYs Peasfyin, 2%
Kak $Top, XJNOp ¥ GPOM BLIEEANNCH B BESe COOTBETCT
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BYRUEX CURADHNX KUCJIOT, BOTOpbie PacTBOPYAKCh B BOAQ U
PearupoBRaNY C TOPHRMK Hopolamu, o6pa3yq COeLWHeHUd
MEROUHbN, WENOMHO3eMeNbHbX ¥ APYTUX 3NeMeHTOR. Takux
o6pa30M, CcOeNMHEHus, pacTBOPeHHbEe B BoXe Mupomoro
OK@aHa, M0 aHWOHHOMY COCTaBY SBIGKTCS NPONYKTaMU Le-
ras’aliil pa3orpeTRX Hejp, N0 KATHOHHOMY — DPB3VRLTATOM
B33UMORENCTBUS CHIbHOKUCIHBIX PACTBOPOB C COEAWHEEHAMU
3eMHO# Kopb.. O6Wad KOHIEHTPaLUs CONEH NEepBUYHOrO
OKeaHa, OMEBUEHO, ObUla GEM3KA XK COBDEMEBKOH, ®O CO-
OTHOLIGHYE TN'BABHBX KOMHOHEHTOB GRIG CYUQCTBEHEO WHLM.
B Bohmax HepRUUYHOr0 oOKeaHa OCHKOBY COCTABIARY Kapho-
HaTel ¥ ruapokapfosatol. CyRbaT-UGHBl OTCYTCTBOBANY,
TaK Kak B OKeaHe ¥ aEMocyepe He GHRO KKGEQPOAA.

B pesynpTaTe BOINUKHOREHUS XHU3HW, BBUIENEHUL CBO-
GOoOHOrO KHUCIOpPOXZa B NponeccaXx $OTocHHTe3a, QopMUpo-
BaHHY 2A30THO-KACHOPORHOK ATMOCPEPH CORNUHEHUT yrie-
Pola B 3HAMMTEADbHOK CTENEHM OKUCIMIMCH RO YIIGKKHCIOrO
rasa, cepa M CepPOBONOPOR — NOC CynbdaT-KOHa, mOpeod-
nagaypuMyu  JopMaMM a3QTa CTaAW 3NeMEeHTHbA a30T U
HUTPATF, xene3o(ll) orkucamiaochy nBo xenesa(lll), B pe-
3yNbTaTe MEero OHO HETEepgJA0 NOABMXHOCTb W HAYalO0Ch
MaccoBoe BbUeNeHUMe B OCafOK COenMHeHWu# wenmesa(lil), a
HOABMKHOCTDL KaJbUUg ¥ MarHMg BO3pOCia.

Hakonely, mnocne  cTalHAK3alUM¥ COCTaBa aTMoc@eps
npuyepro [,5-0,5 MApA neT TOMY Hazan YCTaHOBMJICH
COBpeMeHHblf COJeBQ# COCTaB BOX OKeaHa. B oTimuue OT
MEepPBUVHOTO OKeaHa COBPEMEHHbI NpeAcCTaBNieH He Kap6o-
HaTaWy M IUAPOKap6oHaTaMu, a NPenMyWmecTBEeHHO XJopu-
HaMH. B 3TOM NpPMHIUNUANDbHAS Pa3HULA MEXAy MOPCKOX H
PEYHO# BOXOH.

OTHOCUTenbHOE COXepP¥aHUEe OCHOBHBIX COJied OKeaHa
HOCTOSHHO, YTO ABJNAETCH PJaBHEHmeHd 3aKOHOMEPHOCTbHK B
XUMUKE oOKeaHa. OCHOBHbBIe MHOHB, CcocTaBiaslmue 99,98
Mac. % conesoro cocTaBa MupPOBOro OKeaHa, [pPUBeEXEHBl
HHUXE.

AHIOH HonuerTpauug, Hatuon Kounenrpamus,
r/4r r/¥r
Xnopun 19,3534 $Topun 0,0013
CynpfaT 2,7007 HaTpui 10,7638
'mapoxap- 0,1427 Kanbuui I, 4080
GoHaT MarHui 1,2970
BpoMna 0,0659 Kanuit 0,3875
BopaT 0,0265 CTpoHuMi 0, 0083

DIpuwwevanae Arekun O.4., Jaxug 0. J. Xumus okeana. Jl. :
MunpoxereousnaT, 1984. C. 27.

i
l

e

49

Ha Zfoxw ocTanbHbIX BEWECTRB, NOPUCYTCTBYWIUX B
MOPCKO# BORE, NPUXORUTCY Bcero numb 0,02 sac.%. 3To
3NMEMQHTHl, M3 KOTOPHIX COCTARJIEGHbl KHBhHE OPraHU3Mb, —
6uoredunie (C, H, N, P, Si, Fe, Mn); 3meMeHTH, Bxo-
ZSuMe B COCTaB pPaCTBOPEHHBX ['a30B (KWCJIOPOX, a3o0T,
yrueKkucHbit ras, aproH, CEPOBONOPOX, YLAEBAZOPONB U
671ar OpoAHNE Fa3bi); MUKPOINEEHTH, KOHLEHTPAaLus ¥OTO-
pbix He npesbayaer [+ 10°° %,%, HaxOHel|, 3JeMeHTbl Opra-
HUY@CKOr 0. BEWecTsa.

CpenHdsd KOHUEHTpPanMd COJeld B MOPCKO# Boxe
coctaBageT 3,5 %, HO oHa xoXeT Kone6aTbcs B WBpOK oM
uHTepsaxe. [Py OTHOCUTENbHO HEBBICOKOM €ON@PKAHMM CO-
neit oflee UX KONMYECTBO B OrpOMHOM Macce Muposoro
OKeaHa KCMMCHTETCS KOXOCCalbHO% Beamumuoi#. — 5° 1016 T,
npudes 77,1} % OT 3TOro. KOMMYECTBAa COCTABALET XJIOPUL
HaTpug. KpoMe Toro, B MuDOBOM OKeaHe MHOIQ MarCHUS
(1,8 1018 1), kanbuus  (5,6°10'4 1)  u Kanus
(5,3- 1014 1), Takpx ofpaso, xmop, HaTpuit, Marsui,
Kanbuy#é X Kamkk COCTaBAAWT OCHOBY CONEBOrQ COCTaRa
MOpCKO# BoAp. EcmM 6b MBI XOTeNH DP3CCMOTPETL BCe
NPUCYTCTRYWIHE B He# 3INEMEHTH, TO HPKEIOCH Gl
nepeycnyTs 70 u3 107 3MeMeHTOR, KOELEHTPaUMs KOTO-
PbiX UPE@3IBMYAXHO HeIHaUWTeAbHa, Ho o6mWas Macca za-
CTUraeT BHYWMTENDHbIX Pa3I¥EPOB. BaT ToXbKO OmUH
npuMep: B | 1 Mopckoit Bombt cogepxurcs 4° 1076 ur 30-
nota, a B I xu3 — 4 xr. Ans DRUGHUXEHHOrO pacupTa
yXHOXDbTe, NOXaxyicTa, 3ITO udcao Ha },5 M@pn toGnex
TUAPDOCPephl), 3 NOTO¥ PA3INLNNTR Ha 5 MIAPA (HacemeHue
3eMnu) u BBl YBUAMTE, uTO B MUDOROM oKeaye H3 K4XAQro
XUTeas IAaHeTHl 3anmacexo mo 2 ¥r somoTa. BoT QTQATQ-
KOe MUKPO3INEMEHTH, X ¥e CEYVa§HO HeKaTophe W3 WKX
TPHBJAGKART Ca¥Oe® CRPHEIHOE BHUMAHKE NPOUIBOACTREH-
HUKOB. : . )

Ans cymecTBOBaMMS U Pa3BUTHE XUIHK BaXHOE IMa-
UeHUEe UMEeNT GWOreHHbe 3NMEeMEeHTHl OKeaHa. '

Yr 3 epon HaxonuTes B MUpoBOX OKeaHg B BuAe
CO,, HEOPraHWYecKuX KapSOHAaTOR M TUAPOKApEONATOR, 2
TaKkke OPraHMVECKMX coeNngHeBu¥. ONHOHX u3 Haubonee
CHOXHBIX ¥ RAKHbX IJS THAPOCPEPH §BALETCE CHCTEMa 'yr-
JeKuciuelt ra3 — xap6oHaT: Ee W3yYeBUE HOKAa3bBAET, YTO
B MOPCKOX BOAe HONKHBI HPMCYTCTRORATb YTLAGKUCHBH 133,
PUIpOKap6oHaT- M ¥apPEOWAT-KOHK, MFO NONTEEPKAARTCH
XUMHNECKUM COCTaBROM MUBQBORD OKeaka. OObMEQ MOpCKas
Baga uweer pH 7-8,5, a cnexoBaTenbHO, OCHOBHOM aHUOH—




50
Pu c. 7. Bauanue pH ma
COCTOSIHUE YTJIEKUCJOro rasa,
10 PaCTBOPEHHOrO B BOHE
E .
g €O, \[Hco;\ [c03~
= 0,6}
]
o
3
=
0 1 1
2 6 10 14
pH

HCO, (puc. 7). B 3TOM QopMe Yriepoxn Jerko ycBauBaeT-

C4d OPraHW3IMaMi, XUBYLUMU B BOJAHOU cpexne. . -
B HacTodumee BpeMs CpenEAs KOHUEHTPalus 2 BT

pocliepe oneHuBaeTcs B 4-10°3 wonb/n, npuvex 80 % a:;
XOOUTCS B BHUAe ruppoxapfoHata. [loTeps yriaekucnao
ra’a B NOBEPXHOCTHOM CJIO€ OKeaHa WU3-3a yCBOEHUE ero
PacTeHUIMU KOMIEHCUPYeTCHs INOrJoWeHnex CO, u3 aTMo-
cPepbl. Ha ray6uHax OKeaHa yraeKkucnbit ras ofpasyercd
CKOro BellecTBa.
> ZqiT(f?:augqineane CONepKUTCH INaBHBIK OGpPa3OM B
BUAEe HUTPATOB, XOTOPbie COCTABNANT OCHOBY aaoruog;
NUTaHUA paCTEHU¥ U SABIANTCA KOHEVUHDbIM ;ponytzoﬁ
MUHEpa/M3alui OPraHUYEecCKOro BeljecTsa. Mop 9
BOZE TaKKe NMPMCYTCTBYWT aMMUauHbE U HUTPATHDIE Popxu
330Ta, PAaCTBOPEHHbf 3INEMEHTHb! a30T M a3IOT OpraHd-
YecKUX COeAMHEHUH. A30T ¥ ero COeOUHeHUd IOMNaNaWT B
MipOBO#i OKeaH C MaTePMKOBBIM CTOKOX M aTMOCHepHbMH
Ocaggiﬁigx yactb oc $opa (mo 90 %) B MOpDCKOH
BOJe BXONMT B COCT2aB  PaCTBOPMMbIX HEOPraHMUECKUX
coenMHeHu#. OCHOBHO# ©ero MCTOUYHUK - MWATEPUKOBBIM
cTok. KpoMe Toro, mnoCTaBUUKAMU ro@opa cny®aT
necTBykIHe BYJNKaHbl ¥ HEKOTOPble NOPOXBI OKeaHuvec-
KOPEOiﬁZQTpauuﬂ KpPeXHUS B BOJAX OKeaHa HeBe-
nuxa. OCHOBHOX ($OpMO} ABNAWTCH pacTBOpeHHble (95 %)un
p3pewennne (I %) yYacTUIbl HEOPraHUMECKUX COERMHEHUH.
Kpoxe Toro, OH CONEPXMTCE B OPraHMYECKMX BelecTBax
(4 €). KpemHuit B oxeaH nomafaeT C PEJYHbIMU BONAMU M B
eTPOBbIX IIEPEHOCOB.
peagn:TzTi:BnngynamT-i OKeaH He TOJBbKO U3 aTgoch-
Pb, HO M B pe3ynbTaTe MNOABONHO! BYJNKaHUYECKOM ned-
TeRbHOCTH, XUMUMECKUX M OMONOrHMYeCKUX INpPOLeccOs.
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Ilpy cpexnmeif korueHTpauuu KHCcAopoga B MOPCKOHR
Bone nopsaaka 10 r/n HaGmwnaercs pasiuume B ero pac-
NpelleeHUH B 32BUCUMOCTH OT raySuHB oKeaHa. B
NOBEPXHOCTHO# 30He (no [00-300 ) Pas3JMvapT BeEPXHUMA
CNO#, KOTOPHIY BCHEACTBME OO6MEeHa ¢ aTMocepoin Bcernma
HaCLONEH KUCJIOPONOM, U HUKHHMK, OGelNHeHHBIH! UM Bciex-
CTBME® HHTEHCUBHOrC $OTOCHHTe3a. IIpoMEXyTOuHas 30Ha
(ot 100-300 go 1400-1600 u) XapPaKTepu3lyeTcs KHCHO-
POIHbIK MUHMMYMOM (yMeHblleHHe COoXepXaHus Kicnopoga
mo 0,5 wn/n). Tay6uuuas 3oma (Gomee 1600 M) oTmmya-
€TCA OTHOCUTENDHO BLICOKHM COIEPMaHMEM KUCIOpofa —
no 5 wa/n. [pUROHHAS 30HA 32HUMaeT He3HaVUTeN bHbiX
o6eM OKeaHa M UMEET HU3KOe CollepkaHMe XUcCJIopona.

Cpemu rasoB, pacTBOPEHHbX B MOPCKO# BoOe, Hau-
Gonbpmyl KOHLEHTDALMKW MMeeT a30T, HO BBUAY CBOEH
MHEPTHOCTH OH IIPAKTHYECKM HEe YyYaCcTBYeT B mpoleccax,
npoTexkawuux B oKkeaHe. C yBeluveHUeM TI'IySHHB conep-
XaHUE 230Ta B BONE H3MEHAETCH He3HaVUTeNbHO.

Ceposonopon nossnaercs B MODPCKO# BOXE TOABKO B
OTCYTCTBME KHCNOpoxa. McTOUHMK ero nocTyniemus —
6MOXMMUYECKOe BOCCTaHOBIEHUE Cynb$aTOB NPH yyacTuH
GakTepmit u pa3oxexue OPraHUJECKOro BelecTBa.

Kpyrosopor Bom MupoBoro oxeawa OCYI[eCTBAAETCH 3a
CUeT MCHapeHus C NOBEPXHOCTH U BO3IBPaTa c
aTMocPepHbMU OocamkaMu. Exerogmmo ucnapgercs 505 Thic.
KM S BoObl; 458 Thic. KMS BblllalaeT Ha MOBEPXHOCTb
OKeaHa, 47 ThlC. KM° BbmazaeT Ha Cywy u NOCTYHaeT B
OKeaH C DEeYHbIM CTOKOM. .

B Muposo# okearn HemocpexcTsenro us aTMocepnt B
Pe3ynbTaTe O6MEHa C NOK3IEMHBIMM BONAME M OCO6EHHO
PEUHBM CTOKOM BCerga nomafalu Te WMAH UHBIE OTXOLbI
XO3AACTBEHHO! HedTeNnbHOCTU YeJioBEeKa, HO NPUMEPHO KO
KOHIa 50~X FONOB HalIEro BeKa WX KOJNYECTBO 610 Ta-
KOBO, 4TO MOpCKas Cpela CNpPaBAANacCh C TaKUM BMela-
TeNbCTBOM TyTeM EeCTEeCTBeHHBIX NPOLeCCOB CaMOOYU-
lennsa. HeiHe nocTymleHue TIPOMBULNEHHbIX, CEeJIbCKOXO-
3ACTBEHHBIX U GLITOBbIX OTXONOB B OkeaH mnpuoSpeno
Pa3Meps, yrpoxarmme coxpaHenun NPUPONHOr 0 paBHO-
Becus. ,

HauGonpwyr omacuocts cocramaswor HedTaHBIE 3a-
TPAI3HEHNd, Nomagaple B OKeaH IIP¥ MOPCKHX [EpPeBo3-
¥ax wefru, oumcTke TamKepos, Kopanexpywenusx, Gy-
PeHUM ¥ sxcnayaTaumm HePTIKBIX CKBaXuH Ha MOPCKUX
MeCTopoxneHusx. EXeronso B okeaH >Tumu IYTAMU IIOCTY-
Maer ne meree 5 wmam T He§ru. [lpuHuMas BO BHUMaHUe
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cocobkocTs | T HEYTU MOKPHTH TOHKOM meikoi 12 ¥
ponuofi fosepxHocTH, METPYIHO npencTaBnTb *aka q
yrposa SaKiToYEHY HTH BCErO XHBOro B 3TO# OrPOMHON
Mmacce HéPTH, nohamalifelt B oxeaH.

Kpome HelyTH, B OKeaHbl UM MOPS MOCTYHaeT HEWaJo
coeltuneritfi PTYTH, Xapkih, wWbiubska ¥ INPYTuUX BECbMa
TOKCHWHbBIX 3JieMenToB. OHM BBHOCATCH® B MupoBO# oKeaH
pexawi, BBraRa®T BMECTE ¢ ROKEYMM W CHeroM Ha ‘Mop-
CKyp NOBEPXHOCTD, NPOHMKAWT B TAYOUHB, HEXamIMBENT-
c% ‘B opramitaMax pui6 U pacTenbi.

['unpocfepa oftenuHseT BHeEWHe 'OVEHD phannuume
cTuXHi: TnavHo Hecylfhi cBou ‘Bofbt ‘BenMUyaBbiA AMYP U
pesko ‘Ckauyimui fro KaMHEM ropHbt pyueex, ORFEMHDIE
mpaunbm ‘Pexi #t 3aranovuHble WOpT, HeHoBTOpMMbm Baitxan
M CitHb WOPCKUX fipocTapoB. Bce 3TO Bona, BHIIONMHAKI@SL
npucyume ‘&t ‘reondrliveckite, GMonoruveckite, ‘KiHMaTH-
yecKie u TeXHoioruyeckue QyHkiuu. Bce SEMEHTHl I'ull-
poclEpht HAXOXATCE B COCTCHHUM paBHOBeCHOI‘O B3aAMM-
Horo ‘06MeHa, a TakkKe aKTHBHO B32aUMOAEHCTBYNT C APY-
rUKE OBBEKTaMH okpyXalomedt cpexbl.

Orp6stble 3aMachl r'unpocr)ﬁepm, TeoxuMuyeckas BO306-
HOBJHEMOCTD pECYpPCcOB HenawT te TpakThueckin Helcuep-
naekon. OnitaXo MOmHOEe aHTpOmOreHHOe BHEIATENHCTBO
‘Bd BCE ShHEMSHTH THnpocyepbi, xapaxrTepkot fnm ‘cobpe-
MERHOT O STala ‘HayWHO- TEXHIUNECKOTo Tipbipecca, cTabur
noa yrposy cm:panemte uk ¥awecTsa. OnacHocTb moA-
CTeperaeT ‘He TOoNAbKO MaREHBKY® pequ T KOWKEBEBHHbIM
‘(rim mpyrHM) 3aboxoM Ha 6epery, ‘Ho # ‘BTl TpoMany
MirpoBoro ‘Oxeala, CTabméro ‘B ‘haim Hih -bEhitatie-
TAPHOH CBRKON OTXOROB CEHOrO Pasiinykord xitkieckdro
cocTaBa;, nepeﬁko ‘FEChih Oftacibtk otk Wi Witk oThbtx,
pacTehith ‘'u ubhopeka. Xihnbeckut coenibhis okaIbi-
BABT Ha ‘XAVECTBO ThIpOCHePs chkoe Tonbitde Birifritie.
B ThESHM ¢ STHM YuMINECKih aCHeKT oXpaib pek, Mopbh
i1 OKeRHOS CTamGBiTCR caMbin HakHptM B WMPOKOM crnekTpe
npoSiteM, © KOTOpBE CrankuphiETch wbiidpevecTso B
npoiecce Woifnore, nmaiekd we Bcdrna hKohndriueckn
nponyxaEitoro hcrnombadbhwha TUnpocEp. Hcko, uTO
Puairko- xEKYeCKDe mayusiuwe ThapocPeps, paaphéofka
CHOCO60B €€ BRiiuTdl 0T ¥uMHUeckoro Texsorere’a — 3a-
‘avh FHoKITETErPHOTO Kak ‘HAyuRo-THOpeTiMECKEMD, TRK
u HPAKTHYECK OO Frb yEuiy.

Tunpocepa, o wew Yke roBEpuitocd We phd, xoTH It
CORNEpXUT XRO6PYl NONOBUHY 3IJEeMEeHTOB NepuoRuvYecKo#
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cucrewst . V. Méuneneesa, HO B ochoBe choeR YbmEeTch:
onHuM BEMECTBOM — Boxmodf, uyero Henbs¥ ckazarth o -
Toc¢epé{ArﬁﬂbTéTﬁﬁeck%ﬁ‘&bpkyﬁé KoTopoh foiWus Sbira
bt cOREpKATL Bce miBecTHLE SneNeuTH, DPa3BE Toabko
33 NcKhoVeAmen ¥ cyiécTaywimux B Apupone % nohy-
yaeMpX WCKYCCTBEHHBM NYTEeM.

Tmrvocheph - Thépmak oloiowka 3eknk

Tenepb ofpaTaMcx K TpeTbeky ArperaTHoky cocTounin
3eMA — ThepAoky. CHAWANA PacCHOTPUM CTpoeHue 3eu-
au. 3eMAR COCTOMT us HApa - neHTpanbnaﬁ yacTh 3E€MAU
c pammycon 3,5 Thic. %k, WANTHA — Cpenmus, OCHOB-
HAYW YacTh TaméTM APOTHNeHHOCTHY okone 2,9 iBic. K,
Ha KOTopyd mpuxonurtcd 83 & o6véma u 67 % mdccew, u
aewHOM ¥oph — BEpXANN GOOFOUKA, npocTHpabma¥ck Ha
¥aTepmkak wma ray6usy oT 35-45 Ko 70 KM, 2 Ha
okeanuweckoM AHe® ~ of 5 xe 10 k. Cpenmuk phdnyc
ewnn paven 6371,032 Wi, ofsewm - 1,083 1012 x¥3 g
wacca — 5,976 1071 r. TpeoShamabiitii >ndhenTaMu ¥s-
naprcs keneso (34,7 %), xmchopon (29,5 %), Xpewwui
(15,2 %) % waramit (12,7 %).

B paAmaXbHOM KAACCUPMKATUE CTDOSHUN Haied mna-
HeTH paanﬁvamr ocodym obnacTy - Jmrocyepy (OT Tpew.
lithos -~ kaMe#d) - pmefifon chépy 3ewin, Bkinowawmykn
IeMHY® Kopy ¥ BepxHwn wacTh WAHTIN. Hepezko e moxn
nurocepol mokumawT cAwsth BepXufi croft 3eNHON mo-
BEpXAOCTH. prrﬂxn chioBhmy, HTo TBepmAdd TOBEPXIOCTD
MaTepiKoB. Tiphamimmafibnoe oTHONE MITOCPepsl oT HPY-
rUX O6BEKTOB OKpyk4biel cpeab 3auhibyheTca B TOM,
UTO OHa WBMHETCH MECTOM oSuTAHMS vefloBEKa, 4 TIO3TOMY
B HanmSonpmef cTendanm noipepkéRa auTpONOreHiomy BoS-
ZeffCTBUN NMPH 3SKCNNyATaHMM IOBepXHOCTHOrO ciiofl 1 Hermp
Jemnu. Mom mocHEmumMi noxpaayn%tanr yacTh YekHolt Ko-
Pbl, B mpeRefax KOTOPOR BO3MOKHAa HOSBNA TONE3IHBEK WC-
Konaewpix. OueBMZHO, UTO HeApa He UMelT ompeRefelioi
Hgmngﬁurpakuﬁm, OHa 3aBUCHT OT YPOBHA HAYYHO-TeXx-
HUYeckoro mporpecca. Ha CET oftaNiauA Aehd Mﬁkcﬁmtn%-
Hoe pocruxenu® réoforaveckoh HPAKTRKE = Hohbtkad
CBepXruySokan chBANNEE THYSHHOR Goiree 12 wh. Mowko
STy miPpy CumTATH WAkNeh rpamweh KeXp, Yorh whohie
O¥eBMANG, WI0 32 rpakufla SyRet WeyKnOHES TpHEIH-
KaThey K WERTPY . 3ewdn.

Cocras séwuoit xopoi BBPaXaWT B KJIaPKaX, O3HaWaw-
ux CpenHee coaepxadHue XHMH‘-IECKOI‘O JNeMeHTa B He} (B
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npoueHTax). OCHOBHY® €€ MacCy COCTaBJIANT KHCJIOpOX,
KpeMHui u amoMmuuui (84,55 %), npuvem Sonblas YaCTb
3TOro KOJKMYeCcTBa NPHXOOUTCH Ha Kuchopon (47,0 %).
3TH 3JIeMEHTbl, 2 TaKXe Xene3o, KaJbLUui, Kajuik, HaT-
puit, MarHui ¥ TUTaH cOCTaBiawT 99,48 % Macchl 3eMHOH
KOPBl, TOrJa XaK Ha XONNM BCEX OCTaJIbHbIX HNPUXOTUTCH
Bcero 0,52 %. Cpeau HOCNeNHUX TakHe, HalNpUMep, M-
POKO MCHOJNb3yeMble M COBCEM He XaXymuecs PeXKUMH,
Kak yruaepox, a3sor, {HocHop, XpoM, MapraHen, Mexb,
HQUHK, ONOBO, PTyThb, CBHHel X Zap. OXHako, Kak yxe
CKa3aHO, OCHOBY 3EMHOM KOPbl COCTaBJAKT Jerkue 3Jje-
MEHTH!, YTO O6YCNOBJNEHO NPOLECCOM {OPMUPOBaHMA HAlei
IUTaHeTHl: JerKkue 3JeMeHTbl BbIeNdIMCb U3 pacniaaBa u
BCONbIBANM Ha HOBEPXHOCTb, 06pa3yd aTMoc§epy, THAPO-
cfepy u nuTocfepy.

Mes B cBoex pacnopsxeHMH Ooxono 90 3JIeMeHTOB,
npupoja 32 MHWLIMAaPAB JIEeT CO3Jajla OKOJO 2 ThIC. BUAOB
MEHepanoB. JHTepecHO CPaBHHTb "CHHTETUUECKHE CIO-

COSHOCTK" NpUpPOAB ¥ yeJoBeKa. Homo sapiens B 3TOM:

COPeBHOBaHUY OHNEpPXan ySeRMTeNbHyl noSeay. Tonbko B
CoeeTckoM Cok3e eXerofHO CHUHTE3IMPYeTCs OKOJMO0 4 ThiC.
HOBBIX XUMHYECKUX COERUHEHUN, a BCero MX M3IBECTHO He
MeHee 8 MJH.

OTHocHTenbHas G6eAHOCTb MUHEDPallbHOr O MHPa JErxo
06 CHUMAa HU3KUM COAEpPXaHMEM B 3EeMHOM KOpe MHOIHX
3MeMeHTOB. [lpuposa-cunTeTyk “pafoTana” B YCHOBUAX
IeduuuTa pealeHTOB. B 3ToM CBA3K reoxXuUMMYEcCKHe M XH-
MUYEeCKHMe YCIOBHMS CUHTE3a YaCTO He coBmagaiu. B kKa-
YeCcTBe NPUMEepPa MOKHO O6paTHTbCH K cepe M cedeHy. Jo-
CT2TOUYHO BBICOKKH KIapK Nepso# (4,7-1072 %) o6ycnosun
Benyllee 3HayeHHUEe CEepPOBONCPONa B T eOXUMUMECKHX Npo-
yeccax QOPMUPOBAHUA CYALPHAHBLIX MECTOPOXAEHHUH MHOrHMX
MeTannoB. Xumuvueckasds GNM3OCTb Cepsl U CejeHa, Cepo-
BOACPOAa M CEJIEHOBOXOPOLZ2 IIO3BOJSAJNa OXMAATh aHaJo-
FUVHOM KapPTUHBl AN CeJeHUNOB Tex Xe MeTasnos. OnHa-
KO B 3eMHO} KOope CHMIKOK Mano cenexa (5-1076 4) u
BCJIEACTBHE 3TOr0 CeJIEHOBOAOPOX He OKa3aJ 3aMeTHOro
BIUSHUS Ha NPOLecCh MHUHEpPaNooO6pa3OBaHUd.

Tak, NpU XUMUYECKOH OJIM3OCTH 3JIEMEHTOB Mbl Haliw-
HaeM 3HauMTeJNbHOE WUX I'eOXMMHYeCcKoe pai3nuyue. Bor
IOYeMy T eOXMMHUS, OCHOBBIBasCb, KOHEYHO, B IMepByk
oyependb Ha NEepPUOAUYECKOM 3aKOHE XMMUUECKUX 3IJIeMEeHTOB
I.I. MeineneeBa, ofpamaeT AOJNKHOe BHUM2aHHE Ha pac-
IIPOCTPAHEHHOCTDb 3JIEMEHTOB B 3EeMHOM KOpe, a TakKxe,
€CTEeCTBEHHO, Ha TepMOOMHaAMUJYeCKMe U $UIUKO- XUMUYEC-
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Kie yCHIOBUS MNPOTEKakUMX B 3IEMHON Kope MuHepalooSpa-
3Y0UMX NPOLEecCos.

32KOHOMEPHO OXMIaTb B 3eMHO# Kope HauboNbwero
KOJuNecTBa MHHEpPanoB, OOPa3OBaHHBIX 3JIEMEHTaMH C

' BBICOKMM KJAapKOM, U, Hao60pPOT, — DPENKOro CKOIUIeHUs

MHHEPaJIoB, BKINYANIKX MaJlOPaCHPOCTPaHEHHBE 3JIEMEH-
Tol. JleitcTBuTensno, 55 % 3eMHOR KOpbl CHAraWTCH ai-
MOCUNUMKATAME, OTHOCANMMUCH K I'DYIINe NOJEBbX WIIaTOB.
OCHOBHble UX NPENCT2BUTENM: OPTOKNA3 KAISiOq, anput

NaAlSi308 1 aHOPUT CaAl,SiOg. [lonmeebte umaThl noa Bo3-

DeCTBUEN MPUPOLHBIX $axToOpoB noOCTenmeHHO pa3pya-
WTCHA, NTO OPUMEPHO MOKHO NPEACTABUTL o6 o61ma NWuN
yPaBHeHuex

ZRAISiz05 + 2Hp0 + COp = KpCO5 + H,ALSi04 + 45Si0,.

HepacTs opunsie nponyKTb(- Ka OJIKH H4Au2$205, ABAA0-
UMACE OCHOBOK OGBINHBIX TJIMH, ¥ KBapu - Si0,, Bbiendio-

UmMiCe B BuUZe Mecka. ITH ABa XUMUYECKUX COENMHEHUS
NPEeRCTaBAANT CcOGOH MUHEPaNbHYW OCHOBY NOVB BCex
BUIOB. ,

YKa3aHHblE B COCTaBe NONEBbIX WNATOB aNOMHHUA,
KPEeMHMH, KUCNOPOA, Kanui, HAaTPUHl U Kanbuuit, a Takxe
KENe30 M MarHui 06pa3ywT CBbUEe | TbIC. MUHEpaJbHbIX
BUIOB, T.e. GoJblle MONOBUHB BCEro "CeMedCTBa MUHE-
panoB”, MeHbWAs YacTh KOTOPOro NPUXOOHTCA Ha Q0N
BCEeX OCTaJbHbIX 3JIeMEHTOB. .

JNMEeMeHTBl B COCTaBe XUMUMECKMX COeAMHEHUH Crocod-
Hbl NEepenBUTaTbCS B 3IEMHOM Kope. PaznMuamwT Mexauu-
UECKYD, QUIUKO-XUMHMECKYW, GHOTEHHYl U TEeXHOreHHYW
murpanuu. Mexanuveckas Murpanus ofycNnoBNeHa mepewe-
[eHneN BewecTsa MO BO3LYXY M PEUHbM CTOKOM, NpH 06 -
BAJDbHBIX | ONON3HEBbIX NPONECCaxX, NOL BIAUSHUEM CUJIbl
TAKECTU. OPUIUKO- XUMMMECKaS MUTPALUA, HOONUMHNSCD 3a-
KOHaM IOuPPy3uu, 3aBUCHT OT CO3NABWHXCS B npupone
YCHOBUA DacTBOPEHUS, OCaXZEHMs, COPSLUUM, KOMILIEKCO-
06pa3oBaHmA, CBE3aHA C OKUCAMTENDBHO-BOCCTAHOBUTEND-
HbIMM ¥ KUCJIOTHO- IEJIOUHBIMU CBORCTBAMM .Cpelbl. Buoren-
Had MUrpalus YNPaBASeTCS 3aKOHAMU, HPUCYLMMU XUBbM
OpraHu3MaM. ClencTBUEM NPOM3IBOACTBEHHOR HedTeNbHOCTU
JeNloBeKa fABJTeTCA BECbMa CJIOKHAS TEXHOr eHHas MUTpa-
uus.
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ﬂJISI Pa3HbIX 3JIEMEHTOB PpPoOJIb TOro UK HHOrO BUIA
MMTpalud He paBHoUuedHa. Tax, xnd xanud, Qacyopa u
a30Ta OCHOBOMOJAr3Wla Polb SHOreHHbX NPONECcCOB, AL
HaTP4d ¥ XJI0pa — QMIUKO-XUMUMECKHX, a ZI1% QIOoB2 M
30I0T3 — MeXaHLYyeckux. BaxwHo NORYERRHYTH, MTO HOA-
BK‘HQCTb 3EGMEHTOB He aane'rca CBOHCTge}{HO)g B,M Kau-
.CTQHTOM, Q 3anucxn OT HPKPO}IHI)[X YCJIOBHR, CQQPMKPO-
BaBWMXCHE B KOHKPETHOM MECTe. Hanpuuep, I ROPOK CHABL
Xeneia MHEPTHH B WENOYHOH OKMCHUTEAbHOK Ccpeae
(cTenHbie ¥ OYCTHEHHBE panoam) HO npuoéperamT BBICO-
Kyl IJOIIBMKHOCTI) B KHCJ’IOK BOCCTaEOBMTeanOK cpe,);;e
(3oHa TaexHpx Sonor).

CBQCOGHOCTb INeMEeyTOB K MUUPaliyM UPUBOXUT K BbL-
HOCY W¥ 43 ONHH¥ MeCT U KOHUGHTPHPOBAHUK B HPYTKX.
Nociensee NPOMCXORUT Ha TrpaHule M3MEHeHus Qu3Iuko-
XUMHYECKUX CBOKCTR CPeRm, Tl Pe3KD CHU¥3QTCH Nak-
BUEHOCTb 3INEMEHTOB. Hanmpuvep, npU 3IHAUMTEILHOK
YM_,GJQI:IHEHM.B omucnu'renbno-socc-rauon,u're.nbnor'o {IQTQK-
HH¥ajda BCHEACTRME CKONNEHMS CEPORONOPOAA KOHBUEHTPM-
PYNTCE MHOTHE M@TaJLukl, o6pasypiiie TPYAHOPacTBO-
puMbie Cyap@uAb (xede3q, CBHUHGL, WUMHK, MEAb ¥ XP. Ly
3 upu CM&HG KRCJIOM 281478 CJI&GOE{EJLO‘{HOH cpem;; ga CUILL-
HOW@ROMHYR KOHNEHTPUPYWTCY BbIIaManuMe B OCALO¥ cq-
eNUHERUE ¥eJNe3a, MeAW, UMHKA, KaIMus, Xpoya, Ypaha ¥
EPYyTR% 3AeMeHTOB.

Wrax, xurpauua ANEMEHTOB u u3MeHenne $UIKKO-XUMH-
YeCKUX YCROBUM cnocodcraynr XQHUEHTPURORAHUNY Qmpene-
NEHEMX XUMUNECKUY COQUUHEHME B OTAGUERHLX MECTAX Jy-
rncgepw, Qop*gponagun MEeCTOPOXAQHUE MONE3IHBX KEKO-
13 eMbEE.

fiucnnyarauug QAP C UUbH NONYYEHYS Heof ¥ ORUMbXK
M2 TQAPUANOR npuodpgnq HEBUAAHENE MacmTalnl ¥ UMeeT
YCTOMVMBYN TEHRGHNMN ¥ FauhHekweMy paigutup. HocTa-
TOYHO CKa3aTbh, UTO K 2000 r. ¥3 IeMHLX HEHP eXerog-
HO dyaeT M3BNEKAThCE, HE CYMTag CONYTCTBYRUMX MaTe-
PHancB, He MHeHee 180 200 MIPA T NONEIHBIX HCKONJE-
Mbg. Ecng xe uMeTh B BKAY BCKY TOPHYY Maccy, MOCTY-
nqlouwlo H3 IIOBEPXHOCTH 391(11“, TO ee I‘OHOBQH Od'bEM
cocTaBUT Gonee 600 mupx T. Macca 3eunﬂ nocrosnaa,
TaK KaK KONHYEeCTBO KOCMBYECKOro MaTepuanla, NoNagak-
mero Ha ee ﬁOBEPXHOCTb, npenedpemmo MaJo, ® B 3TOM
CMbICIIe TEeXHOr eHHbl PacXONl MaTepHaja IN3HETb - Keal-
PaTUKbA, guqeu He KOMIEHCHpYeMbif npouecc.

" flcHO, 9TO CTONAb MOWHOE TEXHOU eHHOe BOiIRe#CTRHE
H3 nuTocfepy He MOXeT He CKa3aTbhCsd Ha ee KauecTBe.
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CymecTBeHHBIM MOMEHTOM € TOYKHM 3IPEeHUs OXPaHbl
Tsepﬁoﬁ 06 0NOYRM 3eMIM g9BIFETCS M TO, MUTO OHA BbBI-
TICJIHA eT Qynxuum "KOHEYHOro MNYHKTa" 3HAYUTENbHOro
KOMMYecTBa 3arpa3HuTeNel, HAXONAUMXCA BO BCeX
o63ekTax Okpywawmeit cpeist. Omum momamhibr Ha noBepX-
HotTs 38WAM u3 aTMocdepn, B3auMONeiCTBYH C MOBEpX-
HOCTHBUMM BoORaNi, 3aPpﬁ3HﬁbT Hexpa, orpannﬁwf OrpoM-
Hbfé TeppuTopun ¥ nponecce XpaHeHUs OTXOXNOB, KopeH-
HBM 'G6pasoM M3MeHsloT mnoBepxROCTHHH cnon b ypbamu-
30BR AN 30HAK.

Bpan nm ciényeT cpaBHMBaTH 1O BaXHOCTM M 3Ha-
WHNOCTA OTACHBABE dieMEHTH mirocdepi. Echk wmempa
ofeciieunbaiT chpbe Homabmikmee 6onbmNCTEO TpoMbIm-
Rk npennpmﬁ‘rni aBasioTCH MCTOYHUKOM SHépreTu-
YeCRUR pecypcos, To nobpxRoctd Bewkm - ¥ ‘cpena
odnfanﬂﬁ Weﬂbﬁexa n 3Haanensﬂﬁi wécrn ﬁnocﬁepm,
ocHOBHOR ¥dccH Genka HeoSXORMKOre Ans Nomiepia it
el Kr3wn. prﬁéhikoé cymecTsoBamAe TpakThuecku
HSNBC MG Ge4 Brectopoiero nchonbiobakua ondewabic
féfp, a Bue 3éwaclk nmoBépxdocTn mBBOsMONEA TaMd MWD
YehnoBeka. PassuTie uvenoseveckoro obmecTBa, TaKUM
o6pA3oM, BIAMMOCBASAHO N OOYCHOBITERO $ropha AbEb
Qynkuuéﬁupohannen u ARcrnyaTanmelt Boex SNeNenHTOB
nﬁrﬁc&epm, BXNHYaR ee mopEpXMOCTHES: cioft, HEHMB
pecypeon KoTOPOT o apmieTch mowsa.

fromans cyitm Bcex KOHTMHeHTOB ¥ OCTPOBOB TMMAHETHI
cocTabmaer 148 Wim kk? Oma pacnpenefsercs mpudimsn-
TensHo chemyompn obpasoi: 15 wmt x%° - memmmku, %0
Wi ki® - reca, 44 yum xw? - cembckoxodufcTsennmbie
yrombs, 49 hma kW - mpowne 3eélumk.

Tousa YPophwposamachk Bewauu. Ofa npéacTaBnwer
cofoft chech MumépanbHbx Bemecrs (B OCHOBHOM, XKax
yke OTMewdnoch, 3TO Raoimf W KBaph), 4 Takke CJIOk-
HbX OpPraHAvYeckwx coenmmenndt, obpailosadimrxcs 8 pe-
3ynbraTe PasNMONEHus pACTUTeNbEkX u kWboTHRX Opra-
nn3nos. B xoze Suonoruyeckoro KpPyrosopoTa pemecTs B
mowbe WakanmnhsANcs Tak HasbBaeubl TYMyc, o6NAmanui
HeHHBMU CBOMCTBAMY NAONOPORUR W ABIHOMUACE MHOrO-
KONTTOWSNTHEOL TPOAYRTON oprannweckou npmponst. T'ykyc
o6pasyercs Henpepmxno, # 3ToT mpouecc MpONOMKAETCH
B COBDEMEHHBIX YCNOBUSX, OAHAKO OUOTeHHasd ero BO3-
OGHOBNAESHOCTD He 03HaUaeT HeWNCcYeprnaeMocTd IMOWBH.

Mpupone HeoBxonino 200 neT IN4 CO3MAHUA CJOA IOU-
Bol TonmuHo# B 1 cM. Ee QopmumpoBaHume - nponecc,
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KOTOPBI{ Mbl He B CUJIaX YCKOPUTb. PoXIakwTcs U yMUpawT
MUPMA LBl XUBbX cymecTs. OcTaBasicb B NHOUBe, OHH B
npouecce pa3OXeHHS 3a . THCAYU JeT O06pasywT
noyBeHHbH chnox B 20-30 cM. [louBa o6nazaeT MHOroBe-
KOBbIM IJIOXOPOAMEM, M COXP2HUTb HEN3IMEHHLIM ero ypo-
BEHb MOXHO, BHOCHS B HEee CTOJNbKO NHUTaTENbHbIX Be-
WecTB, CKOJAbKO yXe U3IBJIeyeHo. Huvero nonobHoro
YeJloBeueCTBO He NPUAYMANo ¥ He co3fajo. [uAponoHuxa,
23PONOHKMKA — HHTEePeCHble M MNepCHeKTUBHbe HaAXONKH
nene#, HO 3TO OYEHb HOPOTMEe CHCTEMbl, X OHM He UAYT
HH B Kakoe CpaBHEHHe C OOBbMHOM I1OMBOM.

Moysnt UCNIONBIYWTCH UEJOBEKOM NPEMO U KOCBEHHO.
[lpaiMoe ucnonb3oBaHue (Pa3BUTHUE I OPOAOB, MPOKNaIKa
nopor, TPYySONpOBONOB M 3JeKTPOCETeH, CTPOUTENbCTBO
IPOMBUITIEHHBMX OSBEKTOB M TOPHOROObBAXILMX INpPeXnpus -
TUH, CO3NaHUe BOJNOXPAaHMAMI U T.XH.) O3HavaeT 6e3BO3-

BpaTHY® rudenb mouyBbl. KocBeHHoe “moTpeGieHue” IOMBBI

(BHPaIMBaHKE KYJNbTYPHbIX PacTEeHHHA, COCTABAAMIMX OC-
HOBY NUTaHMS YEJNOBEKa M HOMAallHWX XMBOTHBHX, PyOKa
seca, c60p ZHUKCPAaCTYIMX KYJAbTYpP, OXOTa) NpPK Inpa-
BMJIBHOX 9IKCIIyaTALUMM He IPUBOOUT K €€ YHUUTOXEHUN
UIH PE3KOMY YXYHOUWEHUN KayecTBa, NOTOMY YTO NPH 3ITOM
He pa3pyllaeTcs INOYBEHHbI! CJIOH. ;

. B Haly HOHM NOVYB2 CTAaHOBMTCA HaI[MOHAJbHBIM
GoratcTBoM. Ha mouBax MHUpa HbHe NPOU3BORKUTCH OKOJO
I mapa T 3epHa. K 2000 r. yBenuuusBalmexycs Hacene-
HUN 3eMHOro liapa NOHaRoSHTCA yXe npumepHo 2,5 Mapx
T 3epHa. JHAYUT JH 3TO, YTO COOTBETCTBEHHO B 2,5
pasza 6ymeT yBeJWUEHa IUIOURHADL IAXOTHBX 3eMelb?

B Mupe pacmaxaHo Tombko Il . % cyum, eme npu-
6nusutensHo 20 % npUxXOAMTCA Ha Jayra u nacTOuia.
Kasanocp 6bl, pesepe Gonee uyeM nxocTaToueH. OHako
Tak0e MHeHue, yBb, OWMOOYHO, HTO Jerko MOANTBepx-
IaeTcd PaCCMOTPEHMEM MUPOBOrO pacnpelesieHus 3eMenb-
Hbix pecypcoB, 20 % KXOTOpPbIX pPacCIOJIOKEHO B MCKJIb-
VUTEeNbHO XOJOAHbIX o6nacTax, 20 % — B CIMIIKOM CYXUX,
20 € — Ha oveHb KpPYTbX CKJOHax M [0 % wuMewT chamm-
KOM TOHKUM MNOVYBEHHBI cnoik, a ocTasmuecd 30 % n
COCTaBNANT MallH¥, JNyra u mactéuma. Pesepe, KoHeyHo,
€CTb, HO TOBOPUTH O MHOTOKPAaTHOM YBEJUVYEHUW Ia-
XOTHOr O KJMHAa He NPUXORMTCA. PacvyeThl MoKasaliu, uYTO
6e3 OueHb KPYMHBIX KaNMTaJOBJOXKEHHH MOXHO ero mnoj-
HATb Bo 17 %, Ho He Sonee Toro.

" B CoBerckou Cow3e 3HauMTeNbHAS YaCTb TEPPUTOPUM
3aHATa TYHOPOX, Tairoi M ropaMu. ExXeronHo BoOBJeKa-

S R R R R R ——————————m————
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WTCSd B CEeNbCKOXO3AMCTBEHHbI® OGODOT BCEe HOBBlE MU
HOBble 3eMau. OOHAaKO M HallM BO3MOKHOCTH HOBOJBHO-
TaKM Or'PaHUVEHbl IO OBYM NpPHYMHaM: BO-NEepPBbIX, 3amnac
3eMeJIbHbIA PEecypCcOB He CTONb yX BeJlUK, BO-BTOPBIX,
GBICTPHMM TEeMNaMM pacTeT YReNbHBA Bec HNPAMOTO HC-
HNONb3IOBAHMA TOVBH TPH Pa3BUTUM MPOMBIUIEHHOCTH U
TPAHCIOPTA, YKPYNHEHUWM CTapPbiX M CTPOKTENbCTBE HOBBIX
rOpOnOB.

YXa3aHHBlE aHTPONOreHHble $aKTOPH B OOJbEHd UIU
MeHblied CTemeHM XapaKTepHbl AN BCEX CTPaH Mupa.
KpoMe Toro, OHM HONONHAWTCH €lfe ONHUM UCTOUHUKOM
YMEHDIIEHUS paclaXaHHbX 3eMmens. JueeTcs B Buay 3po-
susg (OT JNaT. erosic — pasBemUHEHUEe), T.e. pa3pylieHue
NOYBEHHOr' 0 MOKPOBa.

Pa3nuyarT reollordyeckyn® X aHTPONOT'€HHYl 3DPO3uN.
lleppasi NMpoOTexaeT NMOBCEMECTHO IO JIeCHOM W TPaBIHUC-
Toit pacTHTensHocTbiw. OHa cnalo BhpaXeHa, M YTPaueH-
Hblf NOYBEHHbHf CJOW NONHOCTBY BOCCTAaHABNUBAETCH B
Xonoe IIOYBOOGDPa3ywIKX IPOLeccoB. BTopas pa3BuUBaeTcH
TaM, IAeé eCTeCTBEeHHAds PaCTHUTENbHOCTh YHUUTOXEHa WM
TEepPUTOPMA KCOONbIyeTcH Oe3 yuyeTa ee 3KOJOrMYecKux
BO3MOXHOCTEX. B 3TOM ciayvyae 3po3us yCKOpPSeTCHs BO
MHOTO pa3 M HE KOMIEHCUDPYeTCHs eCTeCTBEeHHBMU IIpo-
HeccaMu. . -

Tonbko B Halled CTpaHe B pe3yibTaTe 3IPO3IUU exe-
rogHo TepsieTcd oxkono 1,5 MAPO T MIOAOPORHOM MOUBH,
a o6muit o6BeM 3SPO3IMPOBAHHBIX CeNbCKOXO034HCTBEHHDIX
yronuit cocTaBnsgeT 113 muau ra. He ayvme o6cToaT Rena
U B MHIYCTPHAaJbHO Pa3BUTBIX CTPaHaX.

OnycThHHWBaHKE emfe OFUH UCTOVHUK COKpPalyeHud
$OoHNa NPONYKTHBHLIX 3eMeNb. B onpeseNeHHOM CTeneHu
3TO eCTeCTBEHHbH Ipoyecc, HO uenoBek chnocofeH ero
CYWeCTBEHHO YCUIMTb ¥ YCKOpuTh., Cmnenmanuctht OOH
HORCUMTANK, YTO 3a NOJBEKA B Pe3yJbTaTe T'JIABHbIM 06-
Pa3oM XO3AWCTBEHHOM HAesTEeNbHOCTU JNBAeH Co3OaHa
NYCTHHA, - PaBHag O TNJOWAOM NOVUTH NOJIOBHHe WxHoi
Avepuxiu.

B pesynpTaTe MpoLeccoB 3PO3UM M ONYCTHHUBAHUA 32
nocnennue 20 JeT Hamwa CTpPaHa [OTepaANa OKONOo 6 MWIH
I'a CelbCKOXO39MCTBEeHHbIX 3IeMelNb.

3eMnss, Ha KOTOPO# MBI XUBeM, BbpaliBaeM NPOAYKTHI
OMTAaHUS ¥ U3 HEZP KOTOPO# u3BJNeKaeMm "nuyy" gus
NPOMBUIEHHOCTH, 3eMns, IO KOTOpo# 6eryT PeKM U Hax
KOTOPO# NpOCTHpaeTCs aTMocdepa, MOABEPraeTcs B HalM



60

BHY MOWHOMY 3HTROIOLQHHOMY Bowemcmmo, %3paxTep

KQTOROrQ BAchbMa Ra3§000paser, HO CYUECTREEEAS OrO0
Y3aCTh ENEeT XUNKYEeCKee MPOMCXOXAeHMe. [lpoSnexa 3a-
WHTH JATOCHEpH CT2HORUTCH, TaKUM oépaqu, B 3HaWy-
TeNBHOA CTeNnsHW 3aJavel _XuMuu, Kpai§e YCROXHgRmeHcs
u3-33a TQCHOr O BQ&HMOJQJQCTBH& x;mocq;epbt C HPYPUMU
06hQKTaNY OXPYNAWMOR CPOAR, C QIHOK CTOPOHH, X
%3-33 CHOXHMX WHOPOCTYHEHVATHX MEeXaHH3MOB peqmn@u,
NPOTQRANNKX. B TaKOM MHOIQKOMIONEHTHOR rgreporgxuon
CUCTEM®, Kakoi JRI%eTcS BUTOc§epa, — C APYLoOR.

K BaxyeimmM aHTPONOT @HHRM an’ropax, cnocoﬁcrgym-
UMM pa3pyUeHWn NONEB, OTHOCATCS: LoGbNa MONE3HBIX MC-
KONaeMbix (OCOGEHHO GTKPBITBHI cuocodou, BbIB OAK KK
Sonbume KOJMMVeCTBa BOIECTB Ha HOREPXHOCTLH 3emuu) ;
SKCIUIYyaTalUKs HERTENROMBICHOR, COHNPOBOKIAWWAFCS 3a-

rPS3H@HUEM DOMBBL HETho; HPOMBUILICHREG BHBPOCH B -

a'rxoct);epy XUMHYECKAX COeXUHEeHM, OCena U Ha No-
BEPXHOCTE 3@MJAM; HENPaBUNbECE M UICHITOUHOE IPUME-
HEHUS. yxodpennu U SAOXUMUKATOB; 3arpg3HeHue IOBepx-
HOCTHOF.O. CkOKA, MHTEHCHBHO B3aMMOLEMCTBYWWEr0 C OT-
XOJAMK KUBOTHOROHCTBA ¥ KOPMORPOK3IBORCTRA; ROBaZAHUE
B NONRY GOMMIGX KOAUVECTR RQOUMNQHEDX MAM HEZOCTa-
TO\IBP O‘JRJHSHBNX KUARKUX H TBBPILNX OTXOHAOB, KOPERHOe
H3IMQHERKS TIOMRB LOXA HCK_YCCTBQHHO- CO&H&B&&KM){.E
OGREXTANE B HPOMECCe PA3IRWTUY, KHPPACTPYKTYPR ypba-
HU3BPOBAHMLE, 30H.

deuns 00pa3QRANACH OKORQ 4, 7 MIDE AT TOMY Ha3al.
370 Opuia MERTRA%, AMWeRHAY XUIHL OjaHeTa. B Gespas-
HEenbYON UAPCTBE HGOPrINKVY@CKEX BOWECTR CcHopsupo-
BaJNICh TPU 060ROVKM 3eMuu: aTiocepa, ruspockepa i
nurocdepa. C “gpoasanueN” GORGe Vew, Ha } MIDH ReT
nnayera opyoSpena eme OZFY 060}10%3{ - 6nocq>epy'
HyXH0 3aM@THTD, YTO TOMEDIL €€ BO3RACT AOCTOBEPHO He
YCTaHORJNEH, HO BIOJHE OUBRUIHO, uTO OGuocfepa -
NOCHeRHSH, CaNad Monojas ofonouka Jewim. Camas ciox-
Had % HauGosNge MOARUXHAZ B TEMeHMe BCE UCTOPuM Ha-
Wekt IaHeThl.

BuocPapa - caxag Monomas
N caMay§ HOUHAMHMH2§g YacTbh 3eMiH

Buoc@epa (oT rpey. bios — XU3HB) 3aHEMaeT onpege-
NEHHYR  QTpPayUYeHHYW odnac*rb, oxaa'rbmamww BCe TPH
CQepnl NNaHETH BEPXHKY MacTh 3©MHOM KOPbI, r*m:p,o-w
cgepy u Tpomocdepy. B 3ToO KHUre HaxM He ynéc‘Téﬁ
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PacCMOTPeTh BCE MHOrQO6Ra3ye. 4 BamHeWilie 3aKOHOMSD-

. HOCTH, CYN|eCTBOBAHUA M. pa3BHTP{ﬂ MUBOTHOrQ M paCTH-

TeRBhHONQ Mupa. Mbl NuMmb NPuGAMIMMCE ¥ ITOM TeMe,
KQCHYBIUMCDE eé MUCTO XH)@M‘\(QCKOPO acleKTa.

Bge odo‘r;onusu 3eMnu r;acenea,bx KUBBINK opragqsmw U
NOABERrakTCA UX BO3LEHCTBHR. Cau TepMuH “"6uocdepa”
NpeANOXGH, ee B [878 r., opfHAaKQ UELNOCTHOE YNEHje ©
dp;o:;(k?ga KaK 06 ocod,qu ch,pq Halie# NJIaHETH, CQ3-
IaHHOX WMBDLIMM OPraHM3MaMy, CB3aHO B NEPBYX Ouepexnd
€ MNEHEN, BbAAKEErQCs COBETCKORQ yqeaoro B. 1. Bep—
HaACKQRO.

Bpocapa — caMas, NuHAMMuHag cepa Jewnu. Ho cos-
PeNeHHAM, OLSHKaM, 6uoNacCa BCero 3eMHOrO. Wapa COo-
CTaBARAGT. 2, 4" IO12 T. (6e3 BoAp), a exerogHoe npo-
K3BOACTBO XUBOIro. BeluecTBa "HaXOAUTCA Ha ypoﬁue
2,3 10!l T. W XOTS IO, CPABHEHMI C MACCOQ# 3ENHOK KOpb!
3TH, BONHVUHE HUNTOKHO Majibl, TEORBKQ 33 DOCHGHAHHE. 800
MIIH, BT CYMMaDHas TMPOAYKUMS XUBOPO RQUECTBA, HOCON-
HOQHHG, npaamcw;a NaGCy 3eNHOR KQpa. Ho cxoRyes-
TPW&HHOM B GUOCHeRe SHRPFUM, NOCTOSHEQ §Q300HOB-
nERURKGR ¥ HPQKZ*BOMIHQJQ QRPOMHYX TP EeOXENMNECKYK
PadQRy Ha, BROTAXGHWE WELIUAPAOR JET, 6uocyepa He
HMEeT CONQPHUKA, B OKRYXaKleM MUpe.

ByoxuNuveckue $YHKUMM XUBOTQ BelecTBa HPOTB-

J9KTCY B TUIAHETaPHOM MaclWTade KaX COBOKYNHOe HeHCT-

BUE MUINYADAOR NHBLX QRUAHY3MOB Ha BCe 063exTH
OKPYXaXWig#, GPeXbl. MMeHHO 6Naronaps XWBO{ MaTepuyu B
aTiocepe u ruapocfepe OCYWECTBMICH INepexox . oT
aoccmnqawpenbﬂb(x YCILOBMH K OKMCHUTIbHBM, Ghula
CO3maHa CQBPEMEHHasd a30THO-KUCJIOPOZHAS aT¥OCPepa X
YyCTaHOBJIEH HbHE CYWeCTBYMIKA CoNeBok cocTas Mupo-
BOro okeaHa. KapfoOHaTHO® OCaZKOHAKOHJIEHME B BOJaX
MOpelii U OKeaHOB TaKkXe OCYWLEeCTBIANOCb MPEeUMyWecT-
BEOHHO OHOTCOXUMUMECKHM NYTEM.

Bce ®upymee Ha IUIaHeTe Nmo ¢nocofy npecfpa3omayusd
XUMHYECKUX BEWEeCTB MOXeT OWTb DA3XeNeHo Ha JR3
Gonbumx, HO HERABHONSHHBIX Kiacca.

OpranuaMpl, CTRQAMMS CEOM TKAHY HEMOCPENCTEEHHO
13 HEOPraHWYECKUX CORIMHEHMA (eopa, YTHEKHGIRH Ta3 X
MUHEpaNbHRIE CORBUHERMS, 3EMHOH KQPH) M Ha3bIBA ENAIE
aBTOTDOGHBINH, COCTARAANT QCHOBHYW MacCy XHBOroO Be-
mWecTsa  NAaHeTB. B QCHORE ME@XaHM3Na 00pa3OR3HUN
KUBOFO RQUIGCTRA MOXQT JIgXaTh Kak TRoNEece §oTo-
CUKT®33, KQria Iif OCYUWECTBCHUS Peaxuuy ¥Cnony-
3yeTcd COJHeUHas 3Heprus, Tak M B MeHblule# CTenewy

e s o
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IpoLecc XEeMOCUHTe3a, O3HEepPrueid AN KOTOPOro CAYKAT
OKMCJIMTENIbHO-BOCCTAHOBUTENDbHbIE PEaKUUH C YYacTHeM
aMMHaXa, cepoBomopona, cepb, xeme3a(ll), Maprasxya,
BOXOpPONa, MeTaHa, yrijad M HedTH.

leTeporpodHbie opraHuM3Mbl (UeJlOBEK, XUBOTHBIE, He-
KOTOpPble BUIbBI PacCTEeHHM ¥ IOUTU BCe MUKPOOH) He cmo-
CO6HB CUHTE3UPOBATh OPraHUUYecKue coefuHeHus. OHH
nepepaaTbBalT YTJAeBORB ¥ GelikM, CO3RaHHbe HOTOCUH-
TE3UPYWIUMY PaCTeHUAMU, U HAXONATCH, TAKUM o6pasox,
B NONHOX 32BUCHMOCTH OT HHUX.

Kak mns aBTOTPOoHbIX, Tak U IIS eTEPOTPOPHBIX Op-
FaHHIMOB BaXHEMIUME NPONYKTAMU SBIAAWTCH BO3AYX U
Boja. CocTosnme aTmoc@epbt ¥ ruapocfepsl onpenenser,
TaKUM O6pPa3cM, KayeCTBO XM3IHUM BCEX OPraHUM3IMOB, BKIIO-
yas YesoBeKa.

B npounecce JoTocHHTe3a HapsOy C OCHOBHBIMK 3Je-
MEeHTaMH IHUTAHUA — KUCJIOPOROM, YI'JIepomOM M BONOPOAOM
— B OMOXMMUVECKMA KpPYrOBOPOT BOBJEKawTCH a30T, $oc-
$op, cepa, Kamu#, KPeMHMH, KaJbLUWH, MarHmi, HaTpuit u
Ipyrue IMOUYTKH BCEe U3IBECTHHE XHUMUUECKHE 3JIeMEeHTHI.
XuMuyecKuif- COCTaB XHBOI'O OPraHW3Ma HOCTAaTONMHO WMPO-
X0 BAapbUPYeT Yy pAa3JUYHBbX BUXOB. HexoTopme M3 HUX
061amalT CNOCOSHOCTBI K PE3KO IMOBbLUIEHHOMY HaKOI-
TeHHl ONHOrO UMK HECKOJNbKUX 3JeMeHToB. Collepkanue
OTZIENbHBIX 3NMEMEeHTOB B OPraHM3MaX, eCTEeCTBeHHO, He-
ONMHaKOBO,; GoJlee TOrO, pa3Hble OPraHbl MOUyT WMeETbH
Pa3NUVHBGL XUMUUEcCKUHX cocTaB. Tem He MeHee ofSmue
32KOHOMEPHOCTH COXPaHAWTCH INA BCeX BUAOB.

Bcero B xuBBIX OpraHuaMax oOHapyxeHo 70 XUMH-
YeCKUX 3JIEMEeHTOB, 43 HUX 47 NOCTOSHHBIX, Ha3bBaeMbIX
S6uodunpHbmMu. B cocTaB HMGONEe pacnpocTPaHEHHBX GuO-
JOrHUYECKHX CHCTEM ¥3 3TOoro Hadopa sxomdat I8.

lecTr sneMeHTOB - KHUCJOPOR, Yyriepon, BOZOPOX,
230T, Qocfop M cepa —.UrpalT MUCKINUUTENbHO BaXHYK
ponb B $OPMUPOBAHMM XUBBIX OPraHU3IMOB: OHM BXOINAT B
cOoCTaB GENKOB M HYKJIEMHOBBIX KUCJIOT M SBIANTCA OCHO-
BOM KHM3HM Ha 3emie. 3TO JIErKHE aTOMB CO CTEeNeHIMU
OKUCTIeHUs (BAJICHTHOCTAMHM) OXNUH (BONOPOR), OBa (KucC-
nopon), Tpu (aszoT), veTwpe (yrmepoxm), nath ($ocdop)
u wectb (cepa). Ha3BaHHBIe CTEeNeRU OKMCJIEHUT COOT-
BeTCTBYWT HauSojlee CTaGMIbHBIM 3JMEKTPOHHBIM KOHYUTY-
pauuaM. TonbKo ans mMepBBIX HBYX 3NeMeHTOB (BOXOPON X
KUCJIOPOXN) NpUBeneHa eAHHCTBEHHO BO3IMOKHAS BaJIeHT-
HOCTb, a Ina  TpeTpero (yriepox) - Haubonee Xapak-

TepHas, TOrJa Kak ocTaibHbe (a3oT, $ocPop u cepa)
NpOSBNAKT NEPEMEHHble CTEeNeHM OXKUCIIeHH:.

3 BOCeMHaINaTUH Ha3BaHHbLIX 3JeMEHTOB OBEHalluaThb
KMEenT BeChMa CYU[eCTBEHHOe 3HaueHHe Insd XulHeneq-
TenvbHocTH. Cpenu HUX NBa HEMeTansna — XJIOP M MOH — W
IecsiTb MeTaJJIOB - HelNepexoXHble $-3neMedTn (Na, K,
Mg, Ca, Zn) u mepexonsbie d-3nemeHTnt (Mn, Fe, Co, Cu,
Mo), T.e. OIHa MOJOBKHA MEeTAJJIOB OTJIMYAaeTCs IOCTORH-
HOM BaNEHTHOCTbW, 3 Apyras -— MepeMeHHOW. 3TH MeTan-
bl Ha3BaHbl GUOMETaNNIaMK MJIM MeTaJUIaMH XH3HH.

BaxHeMuMM CBOWCTBOM IEPEeXOAHbIX GUOMETanloB C
TOUKH 3peHuss QYyHKUUOHUPOBAHUS XHBOrO BellecTBa fBJf- -
eTCqd HX CKJIOHHHOCTb K YyYacCTH B OKUCIAUTEIBHO-BOCCTA-
HOBUTENBHBIX NpOLeccax, KOTOpble, MO-BUIUMOMY, TDYIHO
peanusywTcs Aas moHoB Co(Il) m Mn(II), Torma xak ne-
pexonst Fe(lIl) — Fe(Ill) m Cu(l) — Cu(ll) ocymecTsiasa-
WTCH CPaBHUTENAbHO Nerko. Cpenu mepexonHbix GuoMe-
TajIfICB CJleayeT 0co60 BBAENUTDb MOoNuGneH, of6nagalomun
CTa6UIbHBIMU BBICOKUMH CTeNeHaMu oxucieHus (V u VI) nu
B CBSi3M C 3THM Cnoco6HOCTbW OO6pa3OBbBaTb aHMOHEHL
HanKkuie yCTOMMMBLIX CTemeHel# oOxucneEus V u VI
onpenenseT yyacTUe COeNMHEHUN MonubheHa B mpoueccax,
CBS3aHHBX C NEepPeHOCOM 3JIEKTPOHOB. '

Mpunnun ot6opa NPUPOROK NEeCATH METaJJIOB XM3IHM He
YCTAaHOBJEH Hake NPUGIU3UTeNbHO, HO BIIOJHE OUEBUIHO,
YTO MUX PacNpPOCTPAHEHHOCTh He ObUla pemanIUM KpU-
Tepuex. ANKMUHMA, BXOASWMA B NepByl TPOHKY Haubomee
pPacnpocTpaHeHHbX 3MeMEeHTOB B 3eMHO# Kope, ¥ THTaH,
ujeH NepBO# HEeCATKM OCHOBHBIX 3JEMEHTOB HEXMBOH
npupoAb, He ABAANTCHA GUOMETajNaMi, TOTAa Kak MOJMG-
NeH, He MAYUUX HU. B Kakoe CPaBHEHUE C ITUMH Me-
TalnaMi, 0O TPaBy OTHECEH K MeTajlaM XHU3HU. BHOB:
ofpamasch K aNOMUHHK, OTMETHM, VYTO B XUBBIX Opra-
Hu3Max ero B 100 pa3s MeHblle, vyeM Kanpnus, u B 250
pa3 Gonbwe, yeM Kob6anbTa. OWEBMIHO, UTO He TOJDbKO
PacnpoCTPaHEHHOCTh B 3EMHOM KOpe, HO WM CONepXaHue B
XMBbIX OPraHU3MaX He OnNpenenseT poOib M 3IHaUEHHE Me-
TanANOB B pa3BUTHM Suocepsnl ’

HopManbHOe CyWeEcTBOBaHME MUBBIX OPraHK3MOB 3aBU-
CUT OT UX O6EecCHevyeHHOCTH BCeMU O3JIeMeHTaMH, KakK BbI-
COKOPO, TaK M HU3Koro conxepxaHus. Tak, Hanpuxep,
HeNOCTaTOK MeIM Bbi3bBaeT MOJeraHue 3JIaKOB, pac-
CTPOACTBO KOOPAKHALUMM HBUKEHUR y oOBen. [loCTOSHHBIHA
DeduUUT KaKoro-nuGo SJIeMeHTa MOoXeT RaXe NPHBECTH h
3HAUUTENbHOMY M3MEHEHUX XMBOI'O OpPraHU3Ma, 3aKpelleH-
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HOMY B mMOTOMRaX. Oco6#HHO APKYUM NpuMepox ciyxaT obu-
TaTen#t AZKYHreR SKxBaTopuanbHON APpHKU, I'Ie HATEH-
CHBHOE BbMbBAHME U3 TOYBBl CONeHd Kaabuus, CTONb He-
O6XORMMBIX ZNS TOCTPOEHUS CKeNneTa, NPHBENO K pa3-
BUTHN kapnnxoabm Qopm. 3mech XuByT HNeMena nurxees,
a Takke BOAATCH wupadbl POCTOM He Bbme YelioBeka.

He wenbmiie Gefibt NpUHOCHT B n38HToR 3eMenToB B
nouse. Hanpnmep, TA8BTOK Memu — MeTayua Ku3Hu — Wo-
Ket npnnecru K OTpaBNEHMAM M TAKeibM 3a8omeBaumim,
ecnn ee hanannnbéercﬂ B bpranhsne gyme yCTaHOB-
oo MIHIKYHY, %ak 7 Ho Wakch¥Mymy, odecneqnnammnﬁ
HOpHanbHOe PadbhTie WiBOTO méHecTha.

B ﬁeﬁthTéTe neaTehphocTR Yeélopekd wuawdHmeTcH
Ganatc paannﬁhbm Shementod % oxpymahm%ﬁ cpeie. Bee
3réfenThl TPUPORHOTO n TEXEereukoro nﬁ@ﬁp}okhéﬁﬁﬁ
wokuo TORPAIHENRTD WA TORCHMMBE U Hé*é%cﬁﬁﬁﬂ?. ?a-
MeTiM, Onkako, wanowmawbk WPHMED ¢ WdAmpk, WTO Re-
mewie 35T0 XOT# % BmOjime OUPaBA2HHO,HO B offpelelrentok
cTemeit ycnoBio. Bce Tokchguse diewBETEl Pacronokemb
oTHOCHTENBHO KOMImakTHO B mephohAubeckoi cucrtewe
anexenros H.M. Mekhenddwsh (pirc. B). Ocofd ofthcist it
BWecTe T TéW mocTATOWWO mipoko pacApPOCTPANEHB He
Tonbko B Npupoffivk, Ho u b Texﬁorenﬁkk 8% ekTak
PTYTH, chultery W Wik, o

TokCHUHBE STeMBATH y¥acTBYyhT B r%b—’g 6ﬁpxpy-
rosopore. Jlifs mac AdwAnbHO TO, WTo ;TQT “kpyr "
paspbisdercy # €T0 TYNUKOM SBIANTCH XUBOTHBE U
venobek (pwc. 9), B Oprauitaxé KoTOpbX CHOCOSHB Ha-
KamnIuBaThCs ToKCHuHbe ISfiemelTi. OHM YydacTBywT B
KPYyrosopoTe B Jopie onpemeNeuHHbix XiMAYeckuX cob-
EMHEHU’, a I03TOMY Heo6XOouWMa He NPOCTO UHPOPMAIUS
06 M3GBHITOMHOM KONMVECTBe TOrO WIM MHOFO 3JTEMEHTA.
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BaxHO yCTaHOBUTD (JOPMBI CYmMEcCTBOBaHMA M OCHOBHBIE
npouecce, NpoTeKakbiue B XKBOM OpraHusMe. Hanpuwep,
ong PTyTH B GuonUKNe ocobeHHO XapaKTepHa peaxnus
METUNKPOBAHUA, T.e. 3IaMeljeHHe aTOMOB BOXODPORa, Me-
TaJIJIOB WY TaJIOrEeHOB B OPraHUYECKUX COEOUHEHHIX Me-
TUIbHBIMY TrpynnamMu. B opranusme OCHOBHBIM MeTUNH-
PYWIEM areHTOM SABJISeTCH OHHA U3 He3aMeHHMbIX
®-aMHHOKMCIOT — MeTHOHHH CH SCHZCHZCH(NH JCOOH. B

pe3ynbTaTe METUIMPOBaHUA 06Pa3ywTCHd MeTHIPTYTh-KaTH-
OH CHgHg" u nuMeTHNpPTyTb (CH,) ,Hg, koOTOpBle CHOCOGHB

IPOHHKATL CKBO3b KJNETOYHbIE MEMGPaHBl XMBOr'O OPTaHU3-
Ma, HaKaNJIUBAaTbCH B TKaHAX TI'ONOBHOIO MO3ra M Bbi3bi-
BaTb OCTPbie HEPBHO-NCHXMYECKUEe 3a6oNeBaHud.
Croco6HOCTbO OPraHMIMOB HaKamiIHBAaTh ONpeHeseHHble
XUMUNECKUEe 3INEeMEeHTH O6BACHEETCH pa3NUYHOE CONepKa-
Hie 3THX 3JIeMeHTOB B XHBOM BemecTBe. OHO ompege-
NAeTcHd He TOJbKO BUAOBOI [PUHA ANEKHOCTbY OPraHU3INOB,
HO ¥ 0O6CTaHOBKO# B KOHKDETHO¥ MecTHocTu. B paiione
PYZHBIX ME@CTOPOKAEHHH MOXHO HaGNWIaTh NOBbUUEHHOE CO-
KEepXaHMe MeTaJJIOB B. OPT'aHU3KE PAaCTEHUA M MHBOTHDIX.

K ananoruuumn pe3ynbTaTaM NPUBORRT TEXHOI'eHHhie 3a-

PpE3HeHUs mouyBk. HakomneHme TOKCUVHBIX BemerTB mo
Lenoyke ‘pacTeHMe-KHBOTHOE—VeNoBeK" NPUBOAKT K OT-
PaBJIeHUW NDOAYKTOB IMUTaHMA, 4 Yepe3 HHX U UelOBEKa.

Kax Buzamm, He TONBKO OTpPaBJAGHHBI BO3IAYX
Ppa3Hasd BORA, HO M 3IarpPA3HEHHMd NOUBH, JNUTOCHEpPH B
LeXoM COCTaBIAWT YI'DO3y ANA YelOBeKa.

Bce ofBexTbl oxpyxawueii cpenbl HaXONITCHE B TECHOM
B32UMOREACTBUM, ¥ BCe OHY OKas3bBalT BO3INeficTBHe Ha
XUBOE BeWecTBO IIaHeThl, Ha YeJoBeKka. BIoJHe ovemRuia-
HO, VTO XHMUUECKUH! TexXHOreHes He IBISETCH eAMHCTBEH-

3. A.A. Omanonckust
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' i CKOM-
HBM MCTOVHHKOM Aerpazauiy¥ NPUPONHOU cpenst, nuqaﬁﬂo
$opTa Hamwel KU3IHM, HO ero yReNbHbH BeC ypesBbt
BBICOK, a XapaKTep BO3NeACTBHL HauSonee OMacCeH. .
Bo3HMKaeT BOMNPOC: eCJH XUMUYecKue Epoueccm ) :
BAaWT TaKkoe CUJAbHOe HeraTHBHOE BO3H€KCTBMe7ﬁ; npnM
He myume mu OT HuX BooSme OTKa3aThca! UTBET

o XUMULU HeMbICJAMMD HalR

cpa3y: 3To HeBo3xoxHo. bes
XU3HDb, pa3BUTUe OSECTBA.

?
TInpc XEMH3anUi, MHHYC oOXpyxapimas CcCpera

Koxy yrpoxaet onacHocTb? Bam. Pa:ae
Bbl He BUOUTE, uTO Nepel BaMH BecCh,
Ha OfHOM valle KOTOPbX Baue Xory-

mecTso, Ha JApyro# - Bawa OT-
?
BEeTCTBERHOCTD? .
Buxtop [ro. Hernopex, KOTODb
cueercd

' aplen
Fie pa3 MONVEPKHEM: OCHOBHYkl yrpos3y nns otgiza;ﬂn
eecs -
HHTEeHCUBHO pa3BUBawll
cpeabl COCTAaBAdET ca mpouss o
i JUVHbIX XUMHUECKHX | .
cteo. BosneucTBue pa3s "
ZengomUXCSd B pe3yibTaTe ero HeaTelbHOCTH, Heiiimx
OKa3biBAaE€TCHE Ha I'PaHY OrPOMEBIX, HO HE 6ecnpene
BOCCTaHOBUTENbHBX CIOCOGHOCTEH! NPUPOXRBL. ox mpex-
CnaBHag 3afjava 3aKJWyaeTcd B IpPaBWibH e
BUAGHUM PEIYNDLTATOB XO34MCTBEeHHOX neﬂfenbuocrz,coa_
Pexnko NpUBOASIEA X MIMEHEHWW MPUPONHOA cpenzy*ammyw
0K
it N9 XU3HU TEXHOr eHHYW 0
naplei HENpurociHyno I -~
cpeny. Heof6xoaumo HayYUTbCH YOPaBASTD OKPYXawl

cpenoﬁ B HYXHbBX HalpaBJIeHUAX.

O Bpene ONpPOXEeTNHBBX HOCTYNKOB

THH-
OcTaHOBMMCH TOJNbBKO Ha OHNHOM, CTAaBIEM XPecTOMa

HbIM TIpPUMepe HenaJIbHOBUIHOTO Buemarenbi;?z“fﬁzziKg
6uocPepy. OH Kak HeNb3H nquigE:EZZZﬁ: Matbavu
ponp ¥ 3HaueHHe, HO U HEOHH onor e
icTBUS Ha npupoay. Ha 3ToM npuxMep
zzzgxzﬁzﬁsrib HayuHO Edocnonanﬂoro NpensuneHus INo-
chencTBUil NesTeNbHOCTU OOWECTBa, YMEHUd ONpeneniThb
Te Tpemenb XUMMYECKOro BO3RedCTBUS, NepecTymaTh
KOTOpble HEemomycTUMO.
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[levanpuo wussecTtywii JIT (2,2, 2-Tpuxnop-1,1-6uc-
(4-xnopfenun)sTan) 6bur monyvyern B 1874 r, Muoro ser
3TO COeXWHEHMEe HEe MPUBJIEKaJl0 BHUMAHUE INPAKTHKOB, KO
[ToNoxeHue Pe3KOo U3IMEHUNOCh IIOCJEe TOoro, Kak B 1937 r.
YCTAHOBUNM €ro MHHCeKTHHUAHbBIE, T.e. TOKCHYHBE MO
OTHOWEHMI K HaCeKoMbM, cBoitcTBa. JJAT cTanmu ummpoko
IPUMEHITh BO BCEM MHUPe XIS 3amMTH pacTeHui. Obmee
ero KOoNUYecTBO, MCNONbIOBaHHOE WA GOPBLOB C BpemuTe-
TANK CEeNbCKOrO XO3IAXCTBA NPUMEPHO 32 20 JNeT, cocTa-
Buno He MedHee [,5 wnr T. [MpomykT, KOHEeYHo, He ocCTa-
BaJCH Ha MecTe NPUMEHEHMH, a BeTPaMu, NOXKASMM, BOX-
HbMM IIYTAMM HEOrPaHMYEHHO PacHPOCTPAHMICA 1O HOBEPX-
HOCTHM 3emnu. Becb 3emHOM map oxaszalcs B 30He ero
BINAHAZ. Ha AHTapKTRAOY, HecOMHeHHO, YHCTefmmi peruox
MHUPa, B YaCTHOCTH, BbMAJC MO KpaiHeH Mepe 25 THC. T
HIIT. Jlaxe B OpraHM3MaxX NWHFBUHOB, Ka3aJloch b IOJ-
HOCTBW U3ONMPOBAHHBX OT UMBHAM3ALMHE, ObUIK O0GHapyXeHbl
€ro 3HaVHUTEeJbHble KOJUYecTBa. )

BpenuTenu cenbckoro xossiicTea yepes HeKoTopoe
BpeMs “npuBbkawT" Kk JAT u npuoGpeTanT. OnpelaeleHHbU
UMMyHUTET. Hbme okono 150 Hacekowmbx "He SodTcg " ero,
Ipyrue HaCeKOMble NOBBICHJM IOPOr VYBCTBUTENbHOCTH,
NTO 32CTaBMJIO YBENHUHTb HO3Y SNOXMMHKATA ANE HOCTHU-
KeHus Toro xe 3PfiexTa, a 3IHAYHAT, ¥ NOBBLICKTD TEXHO-
FeHHOe JaBJieHHe Ha NpPUpPOLY.

AIT He oramvaercsd ocooif u3bupaTenbHocTbh. Ox
OllaCeH He TONDKO NAA BPemuTeNei CeabCKOro XO3AHCTBa,
HO M Ind HONEe3HbX HACEKOMbIX, NTHL, Pbi6, XUBOTHLIX K
uyenoBeKa. IJKCNepUMEeHTAaNbHO YCTaHOBJEHB ero cnocof-
HOCTh K HAaKONNEHU® B XHUBBIX OPraHU3MAX U KaHLepo-,
TeHHble CBOXCTBA. Ecam K cKa3aHHOMy no6asurb, urto BAT
BBICOKO YCTOAYMB K BO3NEHCTBUO NPUPORHDIX daxrTopos,
UTO 1o KpaiHe# Mepe 75 % nomaBwero B OKpyXaKpuyl cpe-
A4y TNPOXYKTa OCT2eTCHd B Hel [0 CeroNHslmii HeHb U COX-
PaHfeT cBOM ANOBUTHIE CBOHCTBAa, TO HPMBIEKaTeNbHOCTD
npuMeHerus JJIT cTaHOBUTCH GoNee YeM COMHUTENbHOMX.

Ectpr u mpyrue mmemus o peficteum aToro nporykra. He
cnyvya#iHo JsaypeaT Ho6enescxoii IIPEMUH U 3BeCTHBI
aMepukaHCKuk Ouonor H.Bopnoyr wa3sBan CTOPOHHHUKOB
sanpemenus [IT “ucTepuvuubmMu NPEPOXOOXPaHHUKAMU ",
lpunenenue JIAT sammTino OpUMEepHo | Mipn venoBexr oT
3aloneBaHus Manspuei, NPYBENO K 3HAVUTEJNBHOMY HOBbBI-
leHHlo ypOXaeB XJOmKa, PHCa, KYKYPY3bl U APYruUX Celb-
CKOXO3SHCTBEHHBIX  KYJNBTYP. H.Bopnoyr cumraer, urto

3%
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ecyu He MCIONB30BaTh INPEeuMylecTBa JIT, TO MHp nemcT-
BUTENbHO MOrM6HET, HO He OT OTPaBjeHMs UM, KaK MoJa-
ranT nporusEukm HEIT, a oT ronona.

OXEaKO C yTBepKAeHKEeM H3IBEeCTHOro y4YeHoro TPYAHO
cornacuThcs. OYeBUAMA IIONOXUTENbHAf DOJID IIT B ynyu-
[UEHUK MUPOB O NPONOBONBCTBEHHO! 06CTaHOBXM, HO ABHO
fnepesemmBaeT Ta Yalla BECOB, Ha KOTOPY® NOJIOKEeHH Eero’
HeraTHBHble CBOfCTBAa: 3TO HECENEKTUBHOE BBICOKOYCTOMH-
yupBoe SNOBMTOE BEIeCTBO NOJrOBPeMeHHOTr o BO3nekcTBUS
HA WMBble OPraHK3Mbl C TPYRHO NMPeACKa3yeMbd nanbHOZek-
cTBMEM, HEeCOMHEeHHO HaHocamee HEeBOCTONHUMbIY YpOH
yyTp MM He BCel Ouocfepe. Taxoit SROXUMUKAT HE HMEeT
npaBa Ha MPaXTHYECKOe MCHOJNb3OBAHME. CNUIKOM BeJNMKa
OMacHOCTb, U OHa He OKYNUTCH BO3IMONHDIMK BBIF ONAMM.
'BoT nouemy B.pANe CTpaH, B TOM uucie B COBETCKONM
Copn3ze (c 1970 r.), 3anpeieHo TIpUMEeHeHue JIT B cenb-
cKoM xo3sficTBe. :

XoyeTcsi CKa3aTb: Jyuimle bl 3TO COGAMHEHMEe HUKOrZaa
He CHHTE3IMPOBAJK U TeM Gonee He OSHapyMMBanu eroc MH-
CeKTHIUAHBE CBOXCTB2. A BeXb WMEHHO 32 OTKpbITHE ITUX
cBoficTs B 1948 r. wBeHIapCKONY XEMUKY 1. T'. Mwnnepy
6puta npucyxneHa HoGeneBckas NPeMus. [loxoxe, Tenmepp ee
MOXHO TOJNYYRTh, YCTaHOBUB cnocof pa3pymeHus IIT, Tak
6e3NYMHO pacCesHHOro Io BCel niIaHeTe. .

TlpuBenEHHbH NpPUMEp, a OH ZHAJNeKo He eNMHCTS SHHbIA,
MOKa3bBaeT, KAK BAaXHO NMPAaBHNDHO M CBOEBPEMEHHO oue-
HUTb aHTPONOr eHHOe BO3XeHCTBMe Ha NPUPOAY npuxe-
HEeMbX XMMMMECKUX COeIMHEHHH, OmNpenenuThp mnpexexn
HONYCTUMOT O BMemaTejllbCTBa eJOBEKa B oKpyXalupi# ero
MUp, UTOGH He NPEBBHICUTD 3ITOT mpexexn, npusens TeM

caMbM NPUPORY X KaTacTPOHUUECHUM HeOSpaTUMb MU3MeHe-
Husax. Heof6xonmumb 3HaHUE 30KOHOMEPHOCTEH Pa3BUTHUA NpPH-
pombl, MCYepnbBakmas WEop¥auus o NOCNEeACTBUAX TEXHO-
FEeHHOr0 BO3NEHCTBHA KaXZOrO B OTAENbHOCTY BemecTsa M
OnpeneneHHO# CYMMBI XUMUUECKNX BelecTB, UeTKoe npeln-
CTapJIeHME BO3IMOXHOTO BJHSHUS WYeJNOBeKa Ha TNPUPe.y.
Kopoue, HeoSXomuma paspa6oTka HayWHBX OCHOB OXPaHMI
OKpyXalmeit Cpensl.

OcTaBUTb TNPUPONY "HeNMpUKACaeMo# " Mbl HE MOXeM, 2
NO3TOMY ORHO# M3 CaMblX BAaXHBIX OCTaeTcd npo6nesa or-
pelleenus NpenenbHO HOMYCTUMOrO BMENATENbCTBA UETO0-
BEKa B NPUPOAHYW Cpeay, YCTaHOBJEHHA 065EeMOB XUMUUEC-
KMX TpPONYKTOB, KOTOpble Tpupona cnocofHa Sezbones-
HEHHO ‘mepeBapuTth”, coxpaHafd 3PPEeKTUBHO nejicTBywmeR
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6uocepy u ofecneumBas yHOBNETBOpPEHUE COLMa IbHBK

MaT;pHaanbm 3AIIPOCOB YEeJNOBEYeCKOro o6ifecTra. ’
Pnas;zuxe B ‘oTeeTe 3a npupony? Ilopo#k Hecmpamemnuso

¥ BUHOBHUNGH Ha3BBAKT XUMHVECKYW [POMBILISH
zngb. Jlw6oe MPOM3BOACTBO OKa3bBAaET TEXHOT8HHOE 303:
BaTﬁrsﬁioxzoozpyxammyw cpexny. anaxo Henss3t 3alhbi-
cpen;ﬁ ° Cnn?paxrepy B32aHMOREHCTBUR C OKpYXalmei
aoauoxémx nocn:n::?;::euizro RTX i RHT RO goC
T , NOBUAM M MHTEHCMBHOC
z;;:ﬁgszzazz ; Pa3MHYHBMU 063OKTaMH OKpymanmek cpezz
OTHSHBHME ;;;::H:poubmmBHHOCTM OKa3bBaKNT HANGMO He
S Ha -NPHPONY U NPOXORAIMEe ¥ Hei
q392§2ﬁ8ﬁ2::ze HauGonbwee y npennpuaTui yepHo# u
useTHOR wers :yprgu, TEIIOIHEPreTUKY, UeNNRN03IKO-8Y-
e e pxono bBalIe# HPOKBULNEHHOCTH, Ha aBTO-
e B;Cb::ntjﬁiginZs:?annxnmas PasBUTHA ITHX
. :
NPUXOOUTCA OCHOBHaf Macca xbtd’pozosuuuenrioepﬁzm u:ﬂ:;onp
BCeX UHBX BHROB. XOTA % majneko He “Se’rpemnas” :3?
gz:sgxa:mﬁ HedTemo6nBaniias NPOMBUUNEHHOCTD B nénne~
@ CIMCKe 3aHEMaeT NOoCcJenHee MecTo
MNocMOTPUM ria’saMH XUMUKE HA OCHOBHBIE H;ﬁpasnenux

XO39MCTBEHHON HmeqTen
BHOCTH Menopexa
YecKHe NOCIeRCTBUM "R ee swenor-

TrcgueneTns Bexa. METAANOS

K

KZ?:;qﬂbmqe 3pa? OOHE POBOPAT — ATOMHAH, apyrue -

Kocwn ecKas, TPEeTbM — CUHTETHUECKUX NaTEpPUaNOB, VeT-
PTble — O3MEKTPOHKKK ¥ pPOBOTOTOXHUKK... A MOMET

6beT 7 ]
5o ZAQZiiFHqMBm%?CR' MaK CUUTHNT HCTOPMKM, He3aNONro
HaweX 3pbl Mexe3Hb B
8X IPOnONKaeTC
noubHe? Ecnu 6bry Be Toxy
PHBIM TPanuMUUU ¥ Ha3bB
IO OCHOBHOMY MaTepuan TannaBany
¥, H3 KOTOPOro H3ro
] TaBNUBANT
Cgiﬁ:iﬂzpyna (kaMoHHbLI, GPOHIOBLI! BEK), TO Heab3x He
bCA, UTO ¥B NO-TPBNHE
_ MY XUBEX B xenes
BeKe: Xele30 OCTaercs [ ‘ o
raapHbiM
o nea0. MaTepHalOM COBRpPEMEH-
ang:mee CBENeHUS O HEMHOPOVUCNIEHHBIX CHYYAAX Npax-
e ?orzrnpuuenenua kenesa yxongT B raySb pexoe. B
. O BBIUJIaBKa CcocTabuna 0,5 :
L0 T 9 MIH T, a K Kow
HonyiaET imicixono 3,5 Mau 1. B Haum mmu uenoneuachz
OJIb3YEeT nn 2 MIpE T d ‘
Mn yryHa M CTany
n ux
pOﬂBBOIICTBO HpOlIOII)KaET pactTuy nu, oo HBKOTOF,)bIM
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MOXeT OBbITb, HECKOJIBKO CMEJIbIM TNPOrHO3aM, HOCTUTHET K '
2000 r. 3 wmapg T. CoramacHrech, C YUETOM CpaBHUTEJNBHO
memanoro cpoka (100 mer) pocT BIEVaTAAUMMA - TOUTH B
1000 pas3! W ecau yepHad MeTalIyprud HAaHOCUT Bpex
oKpyXawumeit cpexne, a 3To, YyBH, TaK, TO Ipy MPOMMX
paBHBIX YCNOBUAX OH BBIPOC 32 100 ner B 1000 pas.
3Toro Henabs3s He CKa3aTh.

HeyknoHHO yBenuuuBaeTcs BBNYCK JyryHa u cTalu B
CoBeTckoM Cow3e, ¥, HECMOTPS Ha YCIeX: MaTepuajobe-
NeHus, CO3AaHMEe OrPOMHOI'c KOJUYECTB2 KCKY CCTBEHHBIX
MaTepHalNoB MNOPO% C YIOMBUTENbLHDIMU VHUKaIbHbIMU
cBOficTBaM#, HET OCHOBaHUK INPOrHO3UPOBATD npubnuxan-
uplics ynaZoKk YepHOM MeTaanypruu, TaK Kak Xeneso ‘U
CINaBh HAa €ro OCHOBE IO CBOMM CBOMCTBaM OCTawTCd He-
NpeB30NEeHHbMU ¥ He3aMEHUMbIMU MaTepuasaMi. .

Baxnas PpOJb Xejxesa M CIUIaBOB Ha ero OCHOBE B
COBPEMEeHHOM HayYHO-TeXHMUEecKOM nporpecce HeCOMHEeHHa.
lngs mnonyJyeHuUs CHIaBOB HEeOOXORUMbI CaMbie pPa3JUVHbE
UBeTHbe M DPEeNKMe MeTajibl, IMPOKO MX MpuMeneHue ¥ B
qucTOM BHAe. ‘Be3 HUX/ HEMBICHMMO TMPaKTHUECKH awdoe
COBPEMEHHOe KOHCTPYKIMPHHOE yCTPOUCTBO.

MonesHbe CBOMCTBA Xejne3a JoAK OOHAPYKMIM M CTanH
WCIONb3OBAaTh JHaXe PpaHblle OBJAAEHUSH cnocoSoM ero
BbleJIeHMs M3 NPHPOAHOTO MaTepHala {okcuma). Y IpeBHHX
erunTdH - 3TOT MeTajun Ha3bBaJICH “"Baaenepe”, T.e€. "He-
ecnoro mpoucxoxneHus . “Hawmwen HeGa" WMEHOBaJU €ro
wonTh. O6a Ha3BaHMY aOCOMWTHO BEepHB: NepBOe Xeueso,
¢ KOTOPbIM TO3HAKOMUICH 4YeJNOBEK, 6bI0 METEOPUTHOr O
npoucxoxxenusa. OHO meffcTEMTENbHO mMajano ‘c Heba" u
[EEuN0Ch OYEHDb BBICOKO.

Muorue Bexka xemne3o Obyio ROpoXe 30JOTa. B "Teo-
rpaduu” mpeBHerpevyecxkoro reorpada ¥ ucTopuka CTpabdona
FOBOPUTCH, MTO HEKOTOpble adpukaHCKUE Haponbl 33
Xene3o NaBajM CHMTOK 3onoTa Tasxenee B 10 pas, a B
*Onuccee” ['omepa ORUCBHIBaeTCH IMPU3 noSenuTenNw Urp,
COCTOfBIMM M3 KyCKa 30J0Ta U KyCKa xenesa. Hakonern,
AMEewTCS He TONbKO NHCbMEHHbEe, HO M BelieCTBEeHHDbE
IOKa3aTeNbCTBa BbICOKO# CTOMMOCTH Xejnesa: B IpEeBHUX
CKaHOMHABCKUX TpoSHULAX OCHaPYXEHH GpOH30OBblE MEuH,
TONBKO OCTPME KOTOPbIK GBbUIO CHEJaHO RN YMNPOYeHUs U3
xexesa.

B HamM XHM Xejle30 HeCPaBHEHHO ZelleBjleé He TOJbKO
300Ta, HO M GpOH3b. [[poK3omWIO 3TO 6naroXapi ycuexax
TexXHOJIOMNKM, B pe3yibTaTe Yero S3TOT WHPOKO pacnpo-
CTpPaHeHHb# B OpUpoAe MeTaul — B 3eMHOM KOpe ero He

7

. 17 . >
zs;i: 7,75 10 T, TOJbKO B pauoué Kypcko#t wmaruur-
5 HoMaJsuM 40 MIPX T — CTanl NOCTYNeR mis YeJIoB exa.
APEeBHOCTH XeNe30 BbUIENAJIOCh U3 OKCHAOB B Neyax

HeGONbUWOro pa3Mepa — NOMHMLAX, B KOTOPbIX APEBeCHbik

yrONb UCHONBIOBANM KAK MUCTOYHMK TEmNa U BOCCTaHaB-
MUBAKUMY ar eHT. Peakuuw BOCCTaHOBJNEHUS NPOBOIZMAU TPH
OTHOCHTENDHO HU3IKUX TEMNepaTypax, CYI[ecTBeHHO Hﬂp
TEMIOepaTypbl NJIaBJieHUs Xedesa. B Takux ycnobusx m:e
JI€30 MONYyNAnoCh BECBMA MMCTBIM, TaK KaK OHO B Teqenn;
BCero mponecca OCTaBAJOCb B TBEPAOM COCTOSHUM ¥ MOYTH
HE Hacbanoch npuMmecaMu. COBpPeMeHHbIi Npouecc Bbi-
Egiiiﬁm;§PYHa NPOBONMTCA NPM TeMmepaTypax, obec-
X ero noayyesue B
OPeBecHb! yronb 3aMeHeH xaueﬂnbmxzntiZe i%izgauﬁu,
NJIABKe MCHIONDbIYeTCHs §awc — 06bNHO 3TO KapSoHaT ;ani?
OQud M OKCUR KPEMHMH, B3IATHE B ONPeNelNeHHBX COOTHO-
WeHusX. Bce 3TO CymMecTBeHHO W3MEHHNIO TEXHONOrUlk
:iecnequpo PaBoTy OrpOMHbIX HOMEHHbIX mevei mo aBToxai
qe;s;;OﬁyTuuxny B YCUJIMNIO TeXHOT eHHOe HaBJeHue
€TaNNYPrud Ha OKPyXawlyl cpexy. OHO cBY3aHO
5 NpOBeneHMeM NPY NOJYVYEHMM UYLyHAa U CTajJM MHOPO-
Oz;g:::;m Mcoaepmeuno Pa3NUYHBIX MNOCAEen0BaTesNbHbX
- Y3 HHX MCTOVYHHKAMH 32rDPA3HEHUS SBIAKIOTCH
NPOM3BOACTBO KOKCa M II0GOYHBIX NPOAYKTOB, odoramenné
PYAbl, ecii OHO NPOM3IBONUTCSH, NPOHIBOACTBO MYryHa B
HOMEHHbX Ieyax, BbIIIABKA CTalM B KUCJIOPOLHBX KOHBeE
TOPaX, IyroBbIX 3JNEKTPONEYaX M MapTeHax. .
TeMgznzsom PerynupoBaHUs AOMEHHOr'O0 NpOLEcca SBATNTCH
PaTypa ¥ mnapuuainbHOe KaBNEHME OKCHAa yrie-
ponma(Il) B nomenHo# meun. BoccTaHoBnenue pyabt nmpouc-
XOOUT B HECKONAbKO CTaAdi IO BHICOTE ee WaXThi:

3F9203 + CO :2179304 + COZ'
Feq0, + CO &2 3Fe0 + o,
FeO + CO &2 Fe + CO,.
FeO + C — Fe + CO.

pongipasymmeecx XEeNe30 WHTEHCUBHO HAaCBUNAaeTCH yrie
U INpeBpalfaeTcsd B )
P KapOun Xenesa Fe C, "a Bbie-

NANWUMCA YrAEKHCHb ras pearupyer c¢ TBepPXbIM yriae-

ponOM Koncai BHOBD BOCClaHaBJIMBaSICb OO0 Oxcuma yrI
JIEPOIIa (II ) .

K
o azpénn ¥ellesa pacTBOPAETCHE B XUAKOM Xelese
pa3yd TBepAble pacTEOPH — “Gedpti” uyrym Ipn nnu'
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TenbHOM HAarpeBaHHM KapOUL XNenesa padjlaraercd:
F93C = 3Fe + C,

# nonyvaercs “cepbiit" uyryH, B KOTOPOM yraepolnl pacT-
BOpeH B Bume «-rpadura. .

YyryHn HacbUae€TCH PANOM NPUMEceX, NPUCYTCTBYWIHMX B
pyme ¥ KOKce. JTO npexne BCEro Maprasel, KpeMHui, ce-
pa u YocPop. U3 Hux cepa u PdocPop — BpenHbie APUMECH.
dnpc ofecneymBaeT JIErKOMIABKOCTb ITaKa, 2a TaKXe
crnoco§CcTBYeT M3IBJEYEHNHO H3 KOHEUHOr O MPOAYKTA cepbt

CaCOy4 + Si0, = CasiOg + €0o,,

CaO + FeS + C == CaS + Fe + CO

u oTyacTtu HocPopa.
lMponecc NONyYyeHus CTaja® U3 NyryHa 3aKkapJyaeTcs B

CHUXEeHUU CORepMaHud yraepona H# OKUCIEHUU INpuUMecex
KUCJIOPOAOM BO3AYyXa UIK OKCUAAIMU Xejlie3a MNpK Harpe-

BaHUM!
2FesC + Oy = 6Fe + 2CO,
Si + 0, = Si0p, 2Mn + Op = 2MnO,
2Ca0 + 4FegP + 50, = 2Ca(PO3)p + 1ZFe.

[IponyKTHl OKHKCIEHUS npuMecei OTBORATCS B IUIAK, KO-
TOpbik, OYAYUH OCHOBHBIM, NOMONHHTENbBHO cBA3bBAET

cepy:
FeS + Ca0O = FeO + CaS.

Oxcun yraepoxa(I1) BbmenseTcd B Ta3oByw a3y, a oT
#36bTKa KMCJAOPONA CTanb ocBofoxnmaeTcs no6apneHueM
$eppOCIIaBOB KDENHMS, MapraHia u pexe  THTaHa, T.e.
CTNaBOB COOTBETCTBYOIUMX 3JEMEHTQB C Kejae3oM.

Tak p OOWMX UEPTAX BBIIEAUT TEXHOJOTUs IMONYJeHHd
yyryHa M CTais. :
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[lpy MpoM3BOACTBE YYryHa OTXONaMH SBISNTCE WIAK H
NOMEHHble ra3bl; o6pafoTKa NOCHeAHUX NPUBOIAMT K XONON-
HUTENbHOMY OOpPa3OBaHUM 3IHAUMTENbHBIX KOJNUVECTB 3a-
rpa3HeHuil B BUINE CTOVHBX BOX. :

BbmiaaBKka CTajM CONPOBOXAaeTCH O6pa3opaHHeM 60Jb-
UMX KOJAUUECTB NbiM (OKCHMAb Xenies3a, ANOMUHHA, Map-
raiija ¥ XPewMH#s), KpoMe Toro, §Topconepxaiue pyad,
HCIONb3yeMble B CTAJENUTEHHOM TPOM3IBONCTBE, BLNENANT
HeSonbilice KONUMECTBO §TOPUAOB.

KokcoxuMuyeckue npeanpusTia, O6CIyXHMBapuUpe YepHYW
MeTaJIyprun, BHGpachBakT B aTMOCHEpy M BoOHmOeMb §ONb-
uMe KOAMYecTBa YSHONOB M CEepocOoZePXaUMX CoenuHeHuk.

CTaNlenUTeNHbX M OCOGEHHO NOMEHHb# NPOUeCCH OKa-
3bBAKT CEPHE3HYN TEXHOr eHHYW HATPY3KY Ha BCe O06BeKTH
oKpyXapime## cpexs. [lpexme Bcero no 3To# NpUVMHE Be-
JeTCcs YCUNSHHbA NOMCK HOBBX, 60jee 3JKOJOrMYeCKM Mpu-
exJIeMblx CIocof0B BbIeseHHS Xejiesa U3 pPyA.

Eme B xoHue npomsoro sexa [.J. Mermenees mucan: "4
nonarap, YTO MNPUIET CO BPEeMeHeM ONATh NOpPa UCKATh
cnocof0B OPAMOroc .NMOJNYVYeHUs xeJe3a ¥ CTaAM M3 PyX,
MUHYS uyryH". [loxoxe, 4To 3T0 Bpews npuumo. B Haumu
OHU pa3paloTaHa HOBas TEXHOJNOTMS BOCCTAHOBIEHHMS OK-
CHIOB wenesa, Hosad, XOTd Npelcka3zan ee moutk [00 ser
TOMY Ha3al BENHKHMH PYCCKME YJeHbH, a HCHOAb3OBAJNU
eie B INOUCTOPMYECKHe BpeWeHa. Hmeercd B BHAY TBep-
nofasHbii MeTON BOCCTAHOBJEHHA OKCHEOB Menesa. He-
BOJIbHO BCHOMMHaeTCd HEpPenAKO ONpaBAbBakbeecd oOnpe-
neneHue: HOBOE - 3TO Xopomo 3afmroe crtapoe. flpasna,
Hexb3d He NOAYEPKHYTb, 4TO HUCMOJb3OBaH JMIIL HPUHIUI,
HCKIOVaouwui ofpasoBaHHe XHAKOH $as3b, a ofopmireHue
erc BIOJIHE COBPEMEHHOE. _

Hopbit Ge3moMeHHbii Mmpouecc NOAYyYEeHUs Xeje3a, BHO-
cAMUi 3aMEeTHBf BKNAX B pemeHue npobieM 3IaAWUTH
nIpUpONb OT HEraTHBHOrO BO3MEHCTBUA MEPHOHN MeTak-
RYPrud, OCHOBAH Ha HH3KOTEMIEPaTYPHOM BOCCTaHOBJIGHHU
XeHe3HbX KOHIEHTPATOB BOAOPONOM MU KOHBEpPTUPOBAHHbIM
rasoM (cmechb OKCuxa yraepoga(Il) u BoNOpORa C IpHMe-
CAMM METaHa, YIJIEKHCJOPO T'a3a M a30Ta, NONyYEHHaf Npu
OKMCAUTENDbHOK NepepaloTKe — KOHBepCUM -~ HPUPOOHOro
rasa), YTO OO3BOASET HOJAYVUHTb MUCTOE Keje3o U Cy-
WEeCTBeHHO CHUIUTDL TEXHOreHHOe BO3HefCTBUE NETANAYD-
IHYecKOro mnpogecca Ha OKpyxawuwyn cpeny. [lomo6uas
TeXHONOrud BHEeApPeHa, Hanpumep, Ha OCKONBCKOM 3NEKTPO-
MeTaNNypruNecKkox KoMGuHaTe.
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Buenpas u pa3BuBasd HOBble TeXHOJNOrMM, CJENyeT IOM-
HHTb,‘ YTO BeCb MHUD IPOXOJIXAET BbLIIJIABAATD VYLYH U
CTadb, a IOOMHB — 3KOJOrMUYeCKM MaJONpHUBJIexaTelbHbe
06BEeKTH — MOracHyT eme He CKOpPo. BOT moueMmy ans Hac-
ToAWero ¥ Gnuxaimero 6yAymero OCTaWTCH OYEHb aKTy-
ANbHLIMK TPOGJEMb YCOBEPWEHCTBOBaHUA HOMEHHBIX IIPO-
LHeccoB, CHUNEHHMS BHISPOCOE B OKPyXawly® Cpexy, pa3pa-
60TKM cnoco60B X YNAaBAWBAHUS X NepepalOTKM Ha Leje-
Bble NPOAYKTHI, OMNpPEeAeNeHHs NyTe# UCINONb3OBaHUS TBeEp-
IbX OTXONOB.

HomeHHble TIa3bl PereHepupyRTcs U MCHONbIYNTCH Kak
TONJKUBO, a IUIAaK MOXEeT Ha#Tu MHOr OCTOPOHHEE NpHuMeHe-
Hile B CTPOMTENbHOM UHAYCTPUM.

Moxkpasi ouMCTKa OTXOAAWMX Ia30B CTaJeJUTERHBX yC-
T2HOBOK TO3BOJNAET YAOBUTb Ro 98 % mnbuiM, HO NOABIAWT-
cs HOBble 6enm, 06y CJOBJIEHHBlE BTOPUMHbM 3arps3HeHueM,
Tak KaK TaKoi CHoco§ OYKCTKM ra3oB CONPOBOXAAeTcs of-
pa3opaHKeM GONbIOTO KOJWYECTBA 3arpE3HEHHBIX CTOYHBIX
BOR. Okcun yrnepona(ll), MHTEHCHBHO BbIENSOUMACE HpH
OPOU3IBOACTBE CTajM, HEATPafAU3YWT. JOXUI'aHUEM,  YMEHb-
RS ero conepXaHue B OTXONAIMX ra3’ax.

CTOuHBIE BOXbl KOKCOXUMUYECKUX M MeTaJUIypruvuecKux
NPEennpUATHY MHOTOTOHHAXHBL M MMENT CJIOKHBUI XUMHUECKuH
cocTaB. Mx oumucTka TpefyeT NPUMEHEHHS pa3JIMUHbX
XHMAVECKHX U QUINKO- XUMUMECKUX METONOB C o883aTelb-
HbM BHEIPEHUEM 3IaMKHYTBIX UMKIMMECKHX CUCTEM BONOMOT-
pe6neHus.

MHoro mpeacTosT cmenaTb, uTOGbl COBpEMEHHas NOMEH-
Hafd Oeyb BNUCANaCh B €CTECTBEHHbIf NPHPORHbH! NaHX-
wadr.

C HeMeHDbIMM OCHOBAaHUEM TO Xe MaJIOyTeuMTenbHOe 3a-
KJIKUeHMe NPHXORUTCA NeNaTh, obpalfasch K IBETHOH Me-
Tannypruu. Ee npennpusTHE TaxXe OKa3bBaWT OUEHb
CUABHOE BO3AEHCTBHE HA OKPYXaolyk CPeny, a IPOrHO3B
Pa3BUTHA 3TO¥ OTpPacinu NPOMBUIEHHOCTY HEe RaWT OCHO-
BaHMi HalZedTbCH, YTO B Onuxaitume 15-20 neT 6ymer
Ha#ileHO palMKaJbHOE pPemleHHe 3IKOJNOrHYEeCKU 6e33penuoro
npolecca BbOITaBKH LBETHBIX MEeTaJlJIoB.

. IseTHbe MeTannabl O6BHNMHO NOJNYYAaWT U3 PYIHbl, TOHHa
KOTOpOH COHEePXUT IOJNEe3HOro BeWeCTBAa B KOJAWYECTBAY OT
HEeCKOJIBKUX TPaMMOB 10 HECKOJNDbKHX KUJAOTUPaMMOB. 3TO
odycnon.rmaae‘r BbICOKOE TEexXHOr @HHOe€ JHaBJIeHMe Ha JUTO-
cfepy Gonmbumx KOAMYECTB TBEPABIX OTXONOB, 06pa3yk-
UIHXCA Ha CTaIUM Kak odoramenmx, TaK U BbOIJIABKU Me-
Tanna. Ilponecc conpoBoxzaeTcds o6pa3oBaHMEM 6 OJbmuX
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\o6mexos NbIM ¥ rasa (Obika), CoNepXaiUX OKCHIBI Me-
hannos. KpoMe Toro, BbijeleHue LBETHBIX MEeTAaJUJIOB valle

Cero CB3aHO C MNDUMEHEHUEM Pa3JUYHbIX TOKCHUYHBIX
BlelfecTB UM CaMH OHM HepeldKO ONacHbl ANf veJoBeKa I
o§pymammeﬁ cpexnsl.

| MEOrue LBeTHble MeTaldb, B VaCTHOCTH MeXb, CBUHeN
u uunn, COLepXaTCd B 3eMHOM Kope B BUAe CJOXHBIX
cythnnme MuHepanos. [locne no6puu M OSOrameHus Ha
MJABJIEHUE B Meub NOCTYNaeT KOHUEHTPAaT, COREpXauui A0
30 ¢ cepbl. [loury BCA OHa B NpoLeccCe BHIIMABKH MeTajla
BbUIeNAETCH B BUXEe OXcuma cepni(IV) S0, Tak rasoob-

Pa3Hbie BLGPOCH UBETHOX MeTaliaypruM o6oramawTcs eue
ONHO# MaJONPUBJIEKAaTEeNbHO! MHOI OTOHHAKHOM IPUMECb.
MpUHUUNM2IBPHO OTNUMHA TEXHOJOrHUS BBHIJIABKHE aJk-
MUHUS . MCXONHOE MUHEpaJlbHOE Cchipbe MNpeACTaBJIEHC He
CynbfUAOM, 2 OKCUAOM, CORNEpXaHHUe MeTajyla B HEM IO0-
cturaer 20-30 %. MeTann nonyyawT B HHAHBUAYAaJbHOM
COCTOSHUY He TepMUYECKH, a 3JEeKTPOXUMUUECKM C HCNONb-
30BaHHeM (TOpcodepXalero pacmnnasa. [IpOM3BOACTBO amw-
MUHHUS OCYWecTBNASeTcd B JBe CTalWM:& XHUMHUecKoe padu-
HUpOBaHue GOKCUTOBOM PYABl C LeNbl NOXYYEHHS TJIMHO-
sema (Al,03) u mONyUeEHHe MeTalida 3JTEKTPOXMMUYECKUM

BOCCTAHOBJIEHUEM.
OCHOBHBIMM OTXOHaMM Q2JWMUHUMEBOH IPOMBIIIEHHOCTH
IBASOTCH TEEpAble HMPOAYKTH, ra3bl (YTOPUIOB, OXCHUIBI Ce-
PHl M yriepopa, YrJeBOROPOHBl, BbICOKORUCHEPCHbIE TBep-
IOble YAaCTHObl, XJOP) M XUXKKEe CTOKM (WeNOouHO# pacTBOp,
ComepXaluil aJdOMUHaT HaTpud, $TOPUA KaJbIud).

OcHOBHBIE HPOSJEMH TEeXHOJOTHU aJIWMUHMS, BO3HHKAK-
IMe B CBSI3M C OXPaHOM OKpyXakllled cpeznb, CBA3aHH C
BHOpOCAaMU §TOPUAOB U MEJKOOUCHEPCHBIX BewecTB, a
TaKXe C Tak Ha3bBaeMbMd KpPacCHbM WNAMOM, KOTOPbIf o6pa-
3yeTcd B GONBUUX KOJNUMECTBaX HPM MOJYYEHHH TJIMHO3EMa
¥ COCTOUT B OCHOBHOM U3 OKCUIOB Xene3a U alIOMHHUS, B
MeHblllelt CTeNeHu U3 OKCUNOB KPeMHHA, TUTaHa, HaTpud
K Kanbuus.

Kak xe "npuMupuTd" LBETHYX METaJUIyprup C IpHUpoxoi?
IlyTe#t mHOro. Jng Kaxaoro Mertaya — cBoX. ONHaKO eCTbh
u ofwue, BHeZPeHHE "KOTOPbHIX HeOol6XOOMMG Ha BCeEX
NPeANpPUATUAX LBETHOX MeTaunypruu. BoT oHu:

— KOMIIJIEKCHOE MCIIOJIb30BaHMe PyH LBETHHIX MeTaJlsoB,
KOTOPbie OGBIMHO NONMMEeTaJUIMVHB, a NepepadaTsiBawTCH
Hepenko TOJIbKO KaK Culpbe MM [OJYUEHUT OJZHOro Mpo-
IYKTa ; '
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— yjlaBNMBaHue M nepepaboTka ra3oo6pas3HbX BbHGPO-
COB, COAEepXalyMx BPeAHble AJNA NPUPOABI, HO B TO Xe Bpe
Mg Heo6xonuMble ANd NPOMBUUIEHHOCTU MPORAYKTHL;

— pa3paloTK2 TexXHONOruM nepepalOTKM TBEpPABX O
XONOB C LeNbld CHUMEHHS WX TOKCHYECKOro BO3AeHCTBUR/ U
OOHOBPEMEHHOr 0 MONYYEeHHs NOHNONHUTENbHBIX CbPbeBbX
TOYHHKOB NPUMECHBX MEeTaJlJIOoB;

~ MCTIONb3OBaHKE MHOI OTOHHZKHBIX OTXOROB odoram%a
U BBHUJABKM METajJ0oB B TEeXHOJOrHM CTPOKTEeNbHDbX
MaTEepUasos ;

— NOBTOPHOE BOBJIENEHHEe B TEeXHOJNOIHVYeCKUi mnpounecc
CTOYHbXX BOA MOCJE NPENBAPUTENBHOrO0 MaKCUMaJbHOLO H3-
BJIEVEHUS IpUMece# M KX NepepalOTKH Ha lenepble Mpo-
OYKTHL

OdpaTuTe BHMMaHME BHIIONHEHUE BCEX ITUX PEKO-
MeHOanu# ofeifaeT He TONBKO 3IKONOrUYecku# 3PfexT, Ho
¥ 3aMETHY® 3KOHOMMUECKYW BBICOAY, TaK KaK OTXOXbI
IBETHOM MeTajnypruu o6BUHO CONEePXaT BEecbMa IEeHHbE
HPOOYKTEL

Henb3s crasaTb, YTO B 3TOM HaNpPaBJAeHUU HUUEro He
nenaercd.

CymecTBeHHad YaCTb CEPbl METaJUIyPrUYecKUX KOMOuUHa-
TOB YNaBIMBaeTCH ¥ NepepafaTbhiBaeTcd Ha CepHYW KHUC-
JIOTY.

Pe3xo CHUMEHO 3a MNOCJIEeAHME ToObl NMOTpefieHHe BOAbI
32 CcYeT BHENPEeHHd 3aMKHYTBIX BONOOSOPOTHBIX LMKIOB.
lonHoCcTb® Ha OBOPOTHOM CHadXE@HMM MJIM GJNU3IKOM X HeMy
pa6oTapT, Hanpumep, Opcko-XaJWNOBCKHEE MeTaJaypru-
yecKui KoMOMHAT ¥ YensaSUHCKUE MeTannypruveckuit 3apom.

JloCTUrHYT HeMalnbif 3IKOHOMMUECKHH 3PPeKT u 3aMeTHO
YAYVIMIACh IKONOTHYEcKas OGCTaHOBKA BCJEINCTBUE KOMI-
NeKCHO# mnepepaloTKkM Cbipbs Ha YcTb-HameHor opckox
CBMHLOBO- UHHKOBOM, DaixalickoM u Hopnnbcxom I'OpHO- Me-
TaJIypPruIecKux KOMOHMHaTaX.

B useTHOR MeTamnypruu npy [2 npodMiMpylOLMUX MeTan-
nax (amOMUHMH, Me&b, HKKenb, Ko6ajbT, CBUHeL, IHHK,
Bonbfpam, MonuGaeH, 30I0TO, PTYTb, OJOBO, CypPhbMa)
NONYTHO K3 pPyR u3BNeKkaeTcs eume 63 NONE3IHBIX KOM-
NOHEHTa, B TOM YKCJe GNaropolHble MeTaJUIbl, INaTu-
HOUDDbl, PeJKUe MeTalibl, PENKO3eMelbHble 3JIEMEHTH U Ap.
W3 CBUHUOBO-UMHKOBBIX KOHUEHTPaTOB, KPOMEe IUHKa U
CBHHL2, BLINABARWT Melb, KalAMui, BUCMYT, cepebpo,
3010TO, Gapui, OJNOBO, CYpbMy, PTYTb, Ie€PMaHuli, MHOWH,
cejyeH, Temnyp, TalUIMA M IOpyrue 3JeMeHTb. Muoro yen-

HbIX KOMIIOHEHTOB MOMHO U3BJIeyb U3 MEIHbX pyn. Tak,
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efHble PyXAbl bBanxamckoro I OpPHO- MeTaJIyPrudeckoro
MO6UMHaTa coZepkaT |5 MoONe3HBIX HCKONaeMblX, M3 KO-
TYprx [4 BbIEAINT B BHUAE roTOBOK UIPOAYKUMH, I[[eHa
opo# .cocTapnfer 30 % OT ofme#k CTOMMOCTM NPOM3IBO-
IUMBIX KOMGMHATOM TOBapoB. Kak BMAUM, 3KOJNOruUvYeckoe
COR eplleHC TBOBAHUE NPOM3BOACTBA BIIONHE COBKECTUMO c
HOBbOUEHUEM €r0 IKOHOMUMECKOX 3PHeKTUBHOCTH.

TeM He MEHEee KOMIJekCHas nepepaloTKa pyX nBeT—
HbIX' METajJIOB elfe He CTaJla HEeNpeJIOKHbM 32KOHOK: B
HacTosllee Bpexs TepseTcs Gonee 15 % wemu, 50 % wuuH-
ka, 45 % cepnt u [3-14 % Gmaropoaubx Metannos. Ilo-
Tpe6ieHUe BOMObl METaJIYPrUéMecKUMU NPeAUPUATUIME uPes -
MEPHO BBICOKOE, Fa3oofpa3Hbie BHGPOCH ("JAMUCBHA XBOCTBHI")
OCTaWTCH HENPEeMEeHHDIN aTPUOYTOM MHOrHX KOMOHMHATOB
1B eTHO MeTaJIIypruu, a ropbl  TBEPAbIX OTXOROB NpO-
NOJNIXaoT pacTH.

Ycmexu MeTaJUIyprud HeCOMHEHHBl M HeOSXORMMBI Yeno-
BeyecKoMy o6mecTBy, HO Henb3s, uTo6b ee Ppa3BUTHE
yrpoKaNo CYWecTBOBaHMW 3TOro ofmecTsa. HyxHBt manb-
Heltmte pa3pal0TKU ¥ BHenpeHue 3PPEKTUBHBIX Mep mO 3a-
IMTe MPUPOAB OT 3arpsa3HeHulf, 06pa3ywIMXCs NP IPOU3-
BOACTBE UepHbIX M IBETHbIX MET2JJOB.

OueBMAHO, B peleHMM 3TOH 3amaud MeCTO XUMHM Ia-
JeX0 He NociHenHee. XUMUVECKUHA acCOeKT MEeTaJUIypruM Hamu
TONBKO HaMeYeH M MHaJieKo He HCUeplaH IOMHOCTBW, TakK
KaK TMONyJYeHHe KaxJAoro MeTajla, a CerodHd Bce OHM (ak-
THUYECKYU SBJANTCA OGBEKTaMH NPOMBUWIEHHOr O KCNOJb30Pa-
HHS, OCHOBaHO Ha cHeUUPUUECKUX peakmusx. Mx COTHU.
TonbKO Tex, KOTOpbie HAXONAT NPaKTHNeCKoe NpUMEHeHue.

IXONOr o-XUMEUGCKHA NOPTPET 3IHEPreTHKH

OGPQTHMCH Tenepb K npyr‘on, MOXeT ObiTh, caMoit BaXHOMX
OTpPacii MNPOMBUUTIEHHOCTH, Koropasx onmMChBaeTcs BCe TOH
xe peaxuneﬁ, HCIOONb30BaBIEHCS eu[e HallMMU MNPALYPAMHA.

Ee pemuvyecTBO pEAKLHA I'OPEHHUS

YenoBeKk BIEPBble MCNONbIOBAJ OFOHb INA oforpepa, NpH-
FOTOBJIEHHE NHIMM K 3alMTh OT XUIMHKKOB IPUMEPHO
100-150 Tbhic. neT ToMy Ha3an. Tak Jwau Havanu N0Jab30-
BaTbCHd TeMJIOBOX JHeprueif AN NPaKTHUYECKUX Lesei.
Peaxuus ropeHms B Halli AHM NpHoSpera eme Sdonpuee
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SHauEeHUEe, U} ee poxb B HaYVUHO- TEXHHUECKOM Tporpecqe
TPYOHO NEepPescLeHUTb.
PassuTie venopevecTra He JTO MHOe, Kak NOCTO$H-
Hblf TPYX MO OBNaXeHMN 3Hepruei, KOTopas BO BCe Bpe-
MEHa oNnpenejdya MOLb Y YPOBEHb Da3BUTHA o6WecTpa.
YCnexu UMBMNM3ALME — ITO B MepByw oyepexd pes3ynpTaT
COBEPWEeHCTBOBAHUA CNOCOG0B NPEBPAleHUs IHEPruM B He-
O6XONUMbBIE VenoBEeKy §OPMbl, HEeYKIOHHOE yBeJNuupHUE
061eM0B ee noTpebneHus. Bcex [IPUMEPOB MCIIOJNb3 OBAHUS
JHEeprul MnpocTO He MEepPeMHCNUTh, Ja OHE u obmenu3s-
BECTHB: OT NPeoSpa3OBaHUd COJHEYHOH 3IHEPruM, HaKoM-
JIEHHO}# B ApPEBeCHHEe, B TENNOBYW 3HEePrHo TYPUCTUYECKOrO
KOCTpa X0 NONYyYeHMd UMIYNbCa, CIOCO6HOTO BHPBAaTDH
MHOT OTOHHAXHBU KOCMHYECKHH KOpabip m3 o6BATHH 3eMHO-
'O NpUTAXEHUS NOCPEACTBOM BHICBOGOKIEHMS SHEPrUM MO-
JIeKYJl PaKETHOrO TOIVIMBA NPH ero I OpEeHuH. )

[lo MHOrMM mapaMeTpaM He3aMeHUMbIX MCTOMHEKOM 3Hep-
F'au ABJIAETCH 3IJNEKTPHYECTBO. IJHEProBOOPYXEHHOCTDb 06-
lyecTBa pacTeT B INEPBY® OVEPEenNb 3a CYeT yBeNuveHus
OPOU3BOACTBA 3IJNEKTPOIHEPruM. M3BecTHO MHoro cnocodos
€€ NONyVYeHNs, HO OCHOBOX OCT2eTCH pPeakuus T OPeHHsd.
Oxono 80 % MMpPOBO# 3MEKTPOIHEPrME MOAYYaWT Ha TEmio-
BbIX JJdexkTpocTaHuMAx (T3C), cmuras opraHMVecKoe TOIIH-
BO. Jcrmonb3oBaHME TONIMBHO- IHEPreTHYECKUX pecypcos
MHOT' 006Pa3HO M OXBaTBBAeT BCE CTOPOHB HeTTeNbHOCTH
O6IeCTBa: NPOMBUIEHHOCTD M CENbCKOe X0344CcTBO,
TPQHCIIOPT, KOMMYHAaJIbHO-GBITOBOE XO3%#CTBO M mp.

’ Tonnnpno—anepreanecnne pecypchi — 3To mnpexae
Bcero He{Th, NPUPONHBII ras u yromb. Mx cocTas Mmower
SpTh BHP2XKeH CYMMapHBIM ypaBHEHHEN

C+H+O0+N+5S+ W+ M= 100 %,

rae W - Bmara u M - wmusepanbuble npumecn. Yraepon u
BONOPOA ONpenenswT 3IHEPreTHIecKyl LEeHHOCTb TONNKBA,
KHCJIOPOA ¥ a30T — GaJlacTHass coCTaBJslmas, MHHEpalb-
Hble npumecu oSpa3ywT 3ony. OHU, Tak Xe Kak u BJNara,
OTPULATENbHO BAMANT H2 TEXHONOrMW NOJNYYEHUS IHEpruu.
Cepa ~ omma u3 cambx BpenHsx npuMecei.

KomnvyecTeenHoe cooTHomeHue 3nemeHTOB B opraun-
UECKOM TOMJIKHBE Pa3JIUYHO ¥ 3aBUCHT He TOJbKO OT Tuna,
HO ¥ OT MecCTa ero 3ajxeraiud. JHTepecHble 3aKiwoyeHus
MOXHO CHeNaTb Ha OCHOBAHMH YCPENHEHHOrO XUMHVECKOro
COCTaBa TBEPHOr'O U KUIKOIO TOMJIMBA
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; Tonnueo 3JeMeHTHbI{ COCTaB OpPraHUUECKO# Macchl,
Mac. %
A C I H 10+N
eBeCcuHa 50 6,0 44,0
opg 59 6,0 35,0
Jras
6ypbi 70 5,5 24,5
! XKaMeHHbBOI - 82 5,0 13,8
AaHTpPalLMT 95 ' 2,0 13'0
Fopwuse craHoet 75 10,0 0
HedTs 83-87 12-14 0,2-0,3

aus. M.
MpuixewuaHu e XuMUYeckad SHUHUKIONE :

Cos. auumkiaonmenus, 1988, T.I, C.358, 628, 1178; [990.
T.2. C.233, 598.

HauMmenbliee KOJNHUYECTBO Yrjepoja COXEPXUTCH B IApe-
BecuHe, M OHO YBENUVMBAETCS B 3aBUCHMOCTH OT BO3IPacTa
yrineil, AN KOTOPbIX NEPBOA CTagueil IpeBpalleHus garel
PUHCKOro BeWecTBa ABJSeTcAd TOpPY, 3aTeM cienyoT Gypbik
W KaMeHHb yrau. CaMoe IpeBHee TBepIOe OpPraHHueckoe
TOMNUBO — aHTPauMT. OBpaTHas 3aBUCHMOCTD XapaKTepHa
And BONOPOA2 M KHUCIOpOXa, ComepXaHue KOTOPbX MOHU-
XaeTcs B TOM Xe Pany. BpeMeHHas Koppensuus B MeHbuex
CTeNeHM BHpaMeHa IS a30Ta M cepbl. Mbl BUAUM, uTo B
NpUBeNeHHOM TaGmuye ocofoe MeCTO 3aHUMaeT HedTb: OHa
conepxuT Haufosbliee KOJHYECTBO BOAOPOA2 K OTJIMvaeTcd
BBICOKOM IHepreTuveckoir uensHocTsw (C + H) cpexu ropn-

12 eMbLX.

qnxogigguqecxaa Macca yriuaeir — CNIOXHas CMeCh pa3iuy-
HBIX BBICOKOMOJEKYNdPHbX coenuHeHui. Hampumep, Oypole
YrAM CONEpXaT B OQCHOBHOM COENMHEHHT anufaTHieckoro
pifla, a KaMeHHbHEe — KOHHEHCHPOBaHHble apOMAaTHUECKHE
CTPYKTYPbl, CBS3aHHbBE B MaKPOMOJEKyJbl, NPUMEM aHTpa-
UMT TpakTHYecku Ha 100 % COCTOMT M3 NOXOGHBIX MoJe-
KYR. B yrmsx Taxkxe MMeWTCs COENMHEHUd, CoXepauue
cepy, KHCIOPOX, 30T ¥ MUHepaJIbHble NpuMecu (KpeM-
He3eM, TIUHO3EM, CONM Xexe3a U IOP.).

HedTp — cnoXHad CMeCb YriaeBOAOPONOB TPex THIOB:
APEeHDb!
AJIKaHbI (CnH2n+2)' IIUKJI02JIKaHbi (CnHZn) " P
conepXaTCs TaKXe B MaJblX KOJU-
(CpHop. ). B Hedrtn nep _




80

vectsax (0,3-7 %) coenuHeHus, B COCTaB KOTOPBIX, KpoMe
yriepoaa ¥ BOROPOXN2, BXOANAT KHCJOPON, a30T U cepa.
HefTH oSHapyxeHo cabme 20 pa3JMYHBX 3NEMEHTOB: doc
$op, BaHanui, MapraHel, XpoX, KofaibT, 6op ¥ mp. Bc
Fo B Pa3sNMVYHBIX HedTAX HIeHTRuuupoBaHo 805 munus
AYANbHBX XUMUYECKHX COEeNUHEeHMH.

[lpuponssie ropwume razbl moApa3smenswTCS Ha
CTBEHHO NPUPONHble I'a3bi, XOSHBAEMbe Ha YHUCTO ras
MEeCTODOXXeHMUSX, HNONYTHbe [a3bl, PaCTBOPEHHHEe B HGPHTH
¥ H3BJIeKaeMble U3 HEADP BMEeCTe C HeM, M ra3b ra3okoH-
NEeHCAaTHBIX MeCTOPOXKIeHu#. B npuposHbx ropwouux rhszax
conepxutrcs Ro 98 % MeTaHa, TOrza Kak B COCTaB NO-
OYTHBX T'a30B BXOOUT 3IHaUNTENbHOE KOJHYECTBO ero 6o-
Jlee TAXeNblX I'OMOJIOr0B. ['a3bl KOHREEHCaTHbX uecropoxne-
HUM, TaK Xe XaK W MONyTHbIe rasms, comepkat 5-I100 r/u
yrnesonopoRos OT Cy u Byare. B KavecTBe npuMmecei B

cp6-

Pophunx rasax coaepXaTcs LHKIKUECKNe U apOMaTHYECKHe
yrnepoxoponanl, HeGOJplloe KOMUYECTBO a30Ta U aprosxa,
Clienbl refius M BOAOPORa,; HAKOHEN, HePeaKO MPUCYTCTBHe
3HAUNTEeNbHbIX KOJKYECTE CepPOBOAOPOAa, MEPKalNTaHOB K
yriaekucnoro rasa.

Ilp cropaHu# OCHOBHOM MacChl SHEPreTUYECKOro Chpbs
Bhigegpiuecs Paaoodpaaﬂme IPOAYKTHL (CO2 " H20) He

HaHOCAT 3aMETHOrO Bpela NPUPOAEe, HO GEnbl OT MaJok ee
YacTH, NPeACTAaBNEHHO® NPUMEcCANH, NPH TAKHX MHOroO-
TOHHAaXHBIX PaCXOA2X CTAHOBATCHE BECbMAa OUYTHMBIME, Tex
Gonee 4TO oco6eHHO 6BHICTPO pacTeT noTpebieHue yris,
ABNANIErocsd N0 MHOTMM NaPaMeTpaM HauMeHee I3IKOJOru-
YeCKM NPUEMIIEMbIM TOIIJIKB OM. '

TennosanepreTuka 0o ofieXy BO3HEHCTBHR Ha OKpYy -
Xapllyle Ccpefly SBJdeTCs Haubonee 3KOJOMHUYECKU ONaCHOR
OTPacJibld NPOMbUIEeHHOCTU. OHAa B32UMOAEHCTBYET CO BCe-.
Mu O0TeKTaMH OKpyXakwei cpeant — Guocdepoi, nuToce-
poit, rumpocdepoit, aTmocPepoi.

TennosHepreTHka HAHOCUT TPYAHONONPABUMBIL ymepd
PexaM ¥ o3epaM, JecaM W IONAM, PacTEHUIM M XUBOTHBI,
OKa3bBaeT HeraTUBHOE BO3NeHCTBHE HA 3A0OPOBbE JIWLEH.

Brnusuue TemsnelHepreTHKH Ha JuTocfepy 3aMiNvaeTcs B
HEOSXORMMOCTH XPAHEHM 3ONOMUIAKOBBIX OTXOLOB, €Ner ofl-
HO& MHPOBOE HaKOIJIeHHEe KOTOopbix npesbaaer 200 MJIE T.
B 3onmomnmaxoBbix oTeanax CoBeTckoro Cow3a HbHE CKO-
manock no 1,5 mupa T TBepmoit Macch, 3aHuUNawmei [50
ThiC. ra. BoiMbBarue aTMocdepHoit BNaro M TOX3 eMHBMU
BOOaMU U3 30JBl U HUUIAKOB Pa3jIMVHBIX XUMUYECKUX COelu-
HeHU#X NPUBOAKUT K OTPaBIEHUN IMOVYB Ha TeppPUTOPUAX,
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CYUECTBEHHO HNPEeBHINANIUX MIOmMaZb CaMOTO XpaHHIHUa
TBepAbX OTXONOB, a TaKXe 3arpa3HderT GAu3jexaumue
BoOoeMbl. COKpalleHHs 3OJNOCIIIAKOBBIX OTXONOB Ha 6au-
mMalfilee BpPeMsd He NPeNBUAUTCHA, TaK KaK OUeBUAEH Oanb-
HeAlu# poCT pacXofa OPraHMYECKOro TOMAMBA M OCOGEHHO
Hau6onee “TBeppooTrxosHOro' - yras. Ero moTpeSnenue
OpeanoNaraeTcsd 3HAYUTENbHO YBEAUYHTH, 4YTO eme Sonbiue
YBENMUMT TEXHOr eHHOe OaBJieHHe Ha nuTocfepy, ecCAH He
6YRYT HaMEeHH ¥ BHeXPEHH B MNPAKTHUKY OINTHMaJbHblE
cnocofn o6e3BPeXUBAHNA, NepepaloTKM M UCHONb3IOBAHUA
TBEPABX OTXONOB TEIJI03IHEPT eTHKHU.

Hemanble KonuuecTsa TBEpPAbX OTXOXOB ofpa3ywTcd
TaXXe TpM Ho6bye U ofOrameHMM yriaei, Teu Goree uTO
uX HauGonee peHTalenbHOE WH3IBIEUEHUE U3 HEAD OCYy-
WeCTBAAETCH OTKPHTHIM CHOCOG0OM, XOPXa - KOAUUECTBO
TBepabIX . OTXonop HauGonbmee. Kpome Toro, OTKpHTHIA
CHocof CONpOBOXOAETCH OTUyXAEHUEeM HauloNbluei MA0Wadu
Tepputopuit. Tak, Hanpumep, 3amacel yras B CIHA onenu-
BawTcd B 188 wmapm T. M3 uHux npumepHo 14 % nonmawrcs
OTKPLITOMY cnocofy nofbuu. Haxabit MUNMMOH NOJYYaeMoro
TaKUM 08pa3oM CHPbd NPUBOAUT K HapyWeHWk eCTeCTBEeH-
Horo saHamwagra Ha naowmanu [8,6 ra. HeTpyaro nozcum-
TaTb, MTO OTKPBITad pa3paBOTKa YroOJAbHbX MECTOPOMAESHHH
CHlA 6ymeT cBfi3aHa c noTepei npuSausutensso 500 Thic.
ra 3emau. Hax BMAMM, OSKOJOPMS M 3KOROMMKAa H#BHO “He
cToikywrca . Tonbko KoMnnekcHas nepepaboTKa TBEpPAbX
OTXOHOB, a TaKXKe MaKCHMaJbHOe H3BJeYeHHEe BCex
IICNIe3HbIX KOMNOHEHTOB C IOCJHEAYWUUM HCIONb30OBAHHEM
TBEPHOr0 OCTAaTKa B NPOM3IBONCTBE CTPOMTEABHBIX MaTe-
PHaNoB MOryT ofecnevuTb 3TY “CTBIKOBKY"

CymecTBEHHN TeXHOTreHHble HarpPy3KHM TemIOo3HepreTHKU
¥ Ha ruppocdepy, Tak Kax 3Kcmayatapusg T3C cBgsaHa c
6e3B03BPATHLIMU NOTePSIMH IHAYUTENBHLX KOJNMUYECTB BOABL:
cTaHOug MomHocThblw 1000 MBT Tpedyer ANA UCTapUTENb-
HOro oxnaxneHus Gonee 20 MAH MS/rom Bomb, KOTopas He
Bo3Bpamaercd B ofopor. Ofuue o6BeMbl DOROGHBIX Pacxo-
I0B BOXbB HETPYIOHO OUEHMTb, 3Had, YTO Hawa CTpaHa
pacnonaraetr Gonee yeM 80 3JEKTPOCTAHLUIMM-TUT2AKTAMU
MomHocTbl Sonee 1000 MBT, u3 koropbix 56 — Tennosbie.

Hpu MOBTOPHOM WUCHONb3IOBAHUM BOIABl Ha yroabHbx T3C
npodneua OpraHM3auuu §ecCcTOYHOro NPOM3BOACTBA pema-
eTcs JUWb YaCTHYHO, TaK Kak COXPaHAWTCH 6e3BO3-
BPaTHbBE NOTEPH, a IPH OVUCTKE OSOPOTHBIX BOX CUCTEMBI
THAPO3ONOYNANEHU 3arPA3HEHNs PaKTUYECKH NEePeHOCATCH
M3 CTOVHBIX BOA B 30JIOOTBANb(, OTKYZAa OHUY BBMBBANTCH B
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P u c. 10. O6pasoBanue
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OKpyXalmyl Cpexy. B ZaHHOM chAyvae NPUHIHUNHMAIDHBIM
pelieHdeM BONPOCa 3YKOHOMUM M COXPaHEeHUs KavecTBa BOXbl
ABNSETCHd 3aMeHa IHRPO30JICYHajIeHUs IHEBMO3O0JoydaJeHu-
eM, MNONHOCTBI MCKIOYalUM BOAY M3 IMPOLECCOB yHRalleHUus
30/l M NUIAKOB M3 TONKM NeYM M HX TPAHCHOPTUPOBKU B
oTBaJ. .

'C oTxoasummu raszaxd T3C B mupe yxe B 1970 r. B aT-
MocPepy mnocrTynano no 100 MAH T TBEpAbX YaCTHL X
moutu | Miapa T ra3oo6pa3HbBX TPOAYKTOB. B Haum XHH
TOAbKO oOXKcuza cepbi(lV) Bh6pacbBaeTcd B OKPYXapiyw
cpeny npuxepHo 250 mxH T. K HeMy RoGaBndgeTca He MeHee
300 maH T okcuna yrnaepoga(ll), NIOYTH CTOJbBKO Xe OK-
. CMRKOB a30Ta, He MeHee 50 MJIH T yriaeBORCPOROB, ILeNbli

Paa HPYTHX, MEHBIUMX [0 063eMy ras3coSpa3HbX NpuUMecei
HepeAKO BecbMa BbBICOKOrO TEXHOTEHHOI'O HaBJIEHMS, KaKo-
BOj, Hampuwmep, sBasercd 3,4-6eH3mupeH.

CaMag HeNpUITHAd COCTABJAAVIAL Ta3000pa3HBIX BbI-

6pocos T3C - okcun cepni(IV) SO,. O ero noseaeHuu B

NPUPOAHbIX YCHOBUAX Mbl yXe ropopunm (ck. c.32). Oxcua
cepni(IV) BHHOaZaeT Ha NOBEPXHOCTb J3eMIM B BHIe
KUCJIOTHBIX JOXIeif, COHEepPXaljiXx B OCHOBHOM paCTBOPEHHbe
CepHy¥® KHUCJIOTY M CynbfaT aMMOHMS, HepeNKO Naxe BHaJH
OT MCTOYHUKa Bbmenerus (puc. [0). 3ty noxmu — Guy
COBPEMEeHHOr'o CeJbCKOro Xo3gicTBa, Bced OuocPepsl.
Tonbko Ha KOHTHHEHTaJbHY® 4YacCTh CTPaHbl C aTMocfep-
HBIMM OCaIKaM# BbIIaKaeT OXoxo IS5 MIH T/rom cepb B
BIIe ee BOJNOPACTBOPHMbIX COENUHEHUH.

YnaBnuBaHHEe Cepb, coNepxamefcH B OPraHUYECKOM
TONAUBE, C Iejbl® OXPaHbl MPUPOABI  JUIb ONHa, HO He
eRUHCTBEHHAX CTOpPOHa mnpo6iuemsl. CnaceHue cenbCcKO-
X0384CTB@HHbIX YL OAUM, PbIGONPOMBICIOBBX BOAOEMOB, Je-
COB M MacTOMI OT KHCJIOTHBX HAOXAe# ofelaeT He TONbKO
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SKOJNIOIHYECKYl, HO U PealIbHY® COLMUAJbHO-3IKOHOMUUECKY
Bprony. OHa NpOSBAAETCH He TOJBKO B IOBBUUEHUHM YPO-
XaeB, COXPaHEeHHMU NPOAYKTUBHOCTH DPAaCTUTENBHOrO U Ku-
BOTHOrO Mupa, Bceit Suocyepbl. YAyuWawTcs TeXHOJNOTH-
JecKHe IapaMeTpbl TenNo3HepreTUYECKHX YCTaHOBOK, MNoO-
BN ETCHd BO3MOXHOCTDb IIOJYYaTh HOBble LEHHBE HPORYKTHI
~ COENUHEeHUd Cepbl.

CxuraHue TOHHbI Cepsl B COCTaBe YIJf Bbi3bBaeT HO-
HNONHUTEJNbHbE PaCXOABbl IO 3KCINYyaTaluu O6OPYHOBAHMA —
npuKepEo 30 py6. CyxMa NpencTaBIAETCH COBCEM He-
Gonpuwoi, HO ecnM MMeTb B BMAY, uTO omHa T3C Mmow-
HocThl 1000 MBT cxuraetr okoso 3 MJIH T/ron yras, a
ero o6mUHA PACKOA MCUMCIAAETCH MUIMapIaMM TOHH H CO-
IepxaHUe Cepbl B YridX HEKOTOPbIX MeCTOPOKIEeHHH MoxeT
npeppmiaTh 4-5 %, TO 3Ta “"Menmour" of6opavuBaeTcs OT-
POMHBIME 3aTPaTaMu.

He MeHee BaxHbl CbipbeBbe coo6paxeHus. Cepy cme-
LMaJIbHO XOGBBanT IS HYKA LeJOoro psaga oOTpaciei mpo-
MBUILTEHHOCTH, 3aTpavudBas Ha 3TO HeMajble CpexcTsa. B
TO Xe BPeMs B EeXeronHo xoSbBaembx yrasx CoseTckoro
Cow3a conepxutca Gosnee [0 MIH T cepn, HeMalo ee U B
NPUPOAHOM ra3e. boibllag YacTh 3ITOro LEHHOrO XUMH-
YecKOro Chipbf ceiyac HokKa eme B GYKBajJbHOM CMbICIE
BbUTeTaeT B TPYySy. OnmHa nMwb nepsas ovepenb ACTpaxaH-
CXOr0 Ia30KOHREHCAaTHOI'O KOMIJIEKCa Tonbxo 3a 1987 r.
BbIGPOCHNa B aTMOCfepy | MIH T CEepHUCTOro aHMMAPHAA.

llpou3BonHbIX cepsl BbZEASeTCs B aTMocfepy Bce Goub-
me u Gonbme, TPYSBl CTPOATCS BCE BbUUE M Bbille, JeM
HOCTUraeTCs IIOHUXEHHEe KOHHeHTpaluu OKcHIa cepbi(lV) B
ra3zoofpasHbix BBISPOCaX 3a CYeT ero pa36aBieHHs Ha
GoNBIMX BHICOTAX B GOJDBILIOM KONUYECTBE YUCTOrO BO3-
nyxa. Bpsm nu Tako#t meron ompasnaH. MiTepecnt Ikono-
UM M 3KOHOMUKM TpPe6ywT YTHIM3AUUM Cepn M mnepe-
PaboTKM ee Ha LeseBble NPOAYKTb. Boamyx 6yner umme, a
MOJIe3HOr o CbPbA AJHA APYCHX OTPaciei IIPOMBIIEHHOCTH
Gonbite. PeaNbHbif 3KONOrMYECKH U IKOHOMMMECKN NpHEM-
JeMblif NYTb 3aKNOYaeTCHd B OWYMCTKE OTXONSINMX Ta30B,
YIaBJNMBAaHUU HX KOMIOHEHTOB H HaNpaBJeHUM mnocrue
COOTBETCTBYWIel MepepaloTKM B cdepy noTpeSneHus. 3Tu
TeXHOJNIOruuyecKkne 3afavyd HMewT HHKEHeDHOe H HayyHoe
pelieHMe, KOTOPOe NPUMEHAeTCds Ha MNpaKTHKe, Npasna,
IaJNeko elfe He Be3ne, rxe 3To Heobxomumo. ['naBHas
NpUYKMHa MOCJHEemHero B HECOBEPMEHCTBE COBPEMEHHOM Tex-

HOJIOPUM OvuUCTKU: U3 Gonee 60 alcOpOSUMOHHBIX, XEMO-

COpduHOHHb(X ¥ KaTaJUTUVECKUX MEeTOHNOB YJaBJIUBAHUA
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KUC/IbIX I'a30B HM ONWH He ABIAETCH ONHOBPEMEHHO NOCTa-
TOVHO 3QQEKTUBHBIM M 3KOHOMHUHBM. [l03ITOMYy YVUEeHbM K
NpaKTHKaM NPEeACTaBAseTcH BCe §ojiee NPUBJIEKATENbHON He
OMMCTKa ra3oofpa3aHpx BbiGpocoB T3C, a NpexBapHTeNIbHOE
H3IBJIeYeHHe cepbi U3 HePTH ¥ raszos, of6narcpaxXuBaHue
yriueu.

Cepa BXOOMT B COCTaB yrieit B Tpex Qopwax: opra-
HUyeckad (XUMUVECKHM CBS3aHHag B BHAe apOMaTHYECKOro
NONUUUKIKIECKOr 0 COeNUMHEeHWs ), TNUPHTHas, MHJIK Kojde-
ZaHHas (ComepXaum@scd B NUPUTe — COCT2aBHOM VaCTH Mu-
HepaJbHbBX NpuUMeced yriaeit), ® cyab@aTHas (cynbpdaThl
XeJiesa U Kaubnusg). B 3aBucUMOCTH OT OPMBI HaXOKAEHHUR
B yrisx cepa B npoueccax xnecyiabdypauuu (oleccepu-
BaHHe) BeneT cefd NO- pa3HOMY.

Jecynbfypauud YaCTHYHO ocymecrnnxeTCﬂ Opu ynane-
HUM MUHEPaJIbHbIX npuMeceit. Hanpuwmep, B HOOHENKUX Yriagx
Ha 3Talle OforalleHUs COAEPXaHMe Cepbl NMOHUKAETCH Ha
15-20 %&. Pazsutue MeTonocr o6oralfeHusd, NPUMEHEHUE XU-
MUYECKUX DpeareHTOB YBENWUMT NPOHEHT yHaJNeHHO# Cepsl,
HO ClelyeT IODYEPKHYTb, YTO B 3TOM CNyWYae K3IBJeKaeTcd
TOJIBKO NUPUTHas. Ccepa.

Bonee ray6okas necynbfypalus BO3MOKHa NPM Pa3BUTHH
XHMHVECKUX M G2KTepHOJOrHYeCKUX MeTONOB, HCCJIeXOBa-
TeNbCKHE U ONBTHbE PaBoThl MO COBEpIIeHCTBOBAHUK KOTO-
PBIX IMPOKO NPOBONATCA Yy Hac ¥ 3a pPySexoM.

XUMHYECKUMH MEeTOHaMM yHAangeTcs TJIABHBIM 06pPa3oM
‘NMMPHTHa® cepa ¥ CHUXaeTCA JOOJg OpraHUYeckoit cepsr.
OHM OCHOBaHb B NepByl® oOvepeAb Ha DPaCcTBOPEHHH IIpH-
MECHOX Cepbl B PacTBOPaX Pa3jMUHOTO XUMHYECKOTDO cOC-
TaBa NPM NOBBbUUEHHBX TEMIEePaTypaXx M RaBJIEHHAX M ofec-
IeVMBalMT XOCTATONHO BBICOKYW CTeNeHb Recynbypanuu.
Hanpuwxep, - » nponecce Batenma (CWIA) yroabp o6pabaThbmBa-
'WT B TEPXOaBTOKNaBe CMECbl T'HAPOKCHAOB HaTPUR U Kanb-
Ous, 9YTO MO3BONAeT yxanuTb no 99 % nmupuUTHOM U. OKoXno
70 % opraHuyeckod ceprl. TeM He MeHee BCe XHMUUECKUE
MeToObl MOKa elle NOpoXe OObLIMHBX MeTOANOB 06O0raljeHus,

YTO, eCTeCTBEeHHO, CHepXMBaeT HX BHeIpPeHHe B TaKOM
MHOPOTOHHaXHOW [DOHU3IBOACTBE, KaKUM HBAAETCH
yranegoGba.

B nocnenuue rogfbl “HCCASOYWTCH BO3IMOKHOCTH ofecce-
PUBaHUA yrJjeid MUKPOSMOJOrUMYECKUMM MeTogaMu. BaxTepuo-
JOrudeckoe BblleNayWBaHUe NoO3BOAfeT yAansaTb no 90 %
DUPUTHOX cepbl. Ero cxopocTh MoxeT GbiTh NOBbUNEHa BBE-
DeHHeM KaTali3aTOPOP OKMCHEHWS ¥ INOBEePXHOCTHO-aKTHB-
HBX Bel{ecTB, OJOHAKO MMKpOdMOJ’IOI‘M‘{ECKaﬂ TeXHOJIorusa
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[oKa eme OCTaeTCd MAJAMTENbHOX (O Mecsna) M TPYIHO
OLHEHUTb NEepCNeKTHBb ee WKPOKOr0 BHeNpPeHHS.

CaMbii4{ UHTepecHblf NYTb OO6NaropakMBaHUS yraeid 3a-
KIWYaeTCs B WX NPEBPalleHUH B XUOKUE MPOAYKTH. ITOT
NyTb NEpPCHeKTUBEH, NOTOMY UTO yroiab Reesse HedTH u
3anachi ero GojblWe: yrid B NOA3EMHbX KJIaAOBbX NPMpOXa
"Hakonuia " Ha COTHU JeT COBPEMeHHOro noTpebneHus. B
TO Xe BpeMs HefTh M ras ocTawTCcs B HallM AHM Haubonee
YOOOHBIM MCTOMHMKOM 3HEpruy 0 MHOCMM [apaMeTpPaM U

MexaHHJYeCcKasd UX 3aMeHa yriaeM TPYOHO OCyliecTBHMa. Ewe

OOHa BaXHasgs CTOPOHA IIPUMEHEHUS HedTH 3aKIHYaeTCd B
TOM, YTO IIOYTH BCe TPaHCHNOPTHbE CPeACTBa B HacTosljee
BpeMs UCHNOAb3YWT He§TempoAYKTbl M 10 KpakHel Mepe HO
KOHIla HbIHEUWHEero CTONeTHds MOJOKeHHe He U3IMeHUTCH.
HedTb He TonbKo 3HepreTUYecKoe Chpbe, HO W CHPbe INA
OCHOBHOI' O OPraHMYeECKOr'o CHHTe3a, 98 % npoayKkuuM KoTo-

poro nNpoM3IBOAMTCA HAa OCHOBE YrjleBOXOPOIOB HEQTH. B

HacTosllee BpeMs orono 10 & Bcelt pacxoayemod HedTu
uneT Ha 3TH Uenu, a kK 2000 r. [0-15 % KUOKOr O yraeeo-
JOPOOHOT O TOMJMBAa NOTepdeT NPaBO Ha3bBATHCH TOMIU-
BOM, TaK Kak OYNeT UCHONb3OBATbHCS He INf NONyJeHUS
IHepruM, a ZIJf NPOU3IBOLACTBA Pa3JHUYHBIX MCKYCCTBEHHBIX
MaTepHaJos.

AKTyanbHOCTb NpoGneMsl nepepadorxu yruei u ropwvux
CNMaHUeB B MKAKOe TOINIMBO HeCOMHEHHa. Bo MHorux crtpa-
HaX MHMpa MHTEHCUBHO pa3BMBaWTCH HOJNr OBPEMeHHble Ipo-
rpaMMbl DPa3paloOTKH ¥ BHeZpeHuUs
BOACTBAa XHIAKUX YrNeBONOPOROB M3 TBEPABX TI'OPOYUX Ma-
Tepuanos.

CpaBHHB XMMUMECKHH COCTaB He§TH M TBEPABX I OPlYUX
ucronaemptx (cM. c. 79 ), HETPYAHO ONPeXeNUTb NPUHIUI
MONYYeHHs U3 NOCHENHMX XUAKUX NPOAYKTOB: B YFMNZX MO
CPaBHEHMI C HeTbo NOHMKEHHOE COAEpXaHUe BONOPOHa, a
cnenoBaTenbHO, NP UX nepepadoTke HeoSXOAMMO K NOGaBUTH
HeNoCTaklfee KONUYECTBO BOACPONA MMM Xe YMEeHbWMTb CO-
lepxaHue yriepona. B coOTBeTCTBUM C 3THUM pas3auyanT
TPU OCHOBHBIX CNocofa NPEeBPAllEHHS TBEPHbLIX I OPOVYHX
HCKONAEMbX B CMeCH XUAKUX YrieBOAROPONOB: TEpPMOXU-
MUVYECKOe pa3jioXeHue yras (BO3RedCTBHE OPraHHYECKUX
pacTeopuTesne#ft B O6NAaCTH TEeMIepaTypP Pa3JIOKEHMs OPraHu-
YecKo# Macchl TBepHOro ropwvyero), rasufuxanus (mpe-
BpalleHMe Yrag B CMeCb Pa30B TIPH IOMOMM ras3udu-
HUPYOIWMX areHToB) M, HaKoHel, TUAPOreHU3anus - Tep-
MOXMMUYECKas o6paSoTKa yrnas B NPUCYTCTBUM BOLOPOANa c
Lenbl NOJYUYeHHs XHOKUX NPORYKTOB.

TEeXHOJIOTU#X TPOU3-

)
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CocTofdHMEe HayJYHLX MCCIEeNOBaHUM Ha CeroRHTWHUHA
IeHb yO6emUTENbHO MOKa3bBaeT, YTO COYETaHUe IMPOLeccos
IUIPOr eHU3aUuK M Ta3ufUKaLUM YL MOKeT OfecmeyuTs B
ofo3puMOM OynyumeM MONyYeHMe M3 yrias MOTOPHOro TON-
AMBAa ¥ OpPraHMYEecKUX BeljecTB BCeX OCHOBHbBIX BULOB,
NMPOM3IBOAUMBIX B HacTosdllee BPeMs U3 HedTAHOro Chpbd.

B cBA3u ¢ TeMm uTO pecypcht Hef)TH OrpaHHMEHbi, MOX-
HO He COMHEBATbCH, VTO TeXHoJaorus nepepalOTKH TBep-
IbX TOPIUKX MCKONAEMbX B KUAKHME NPOAYKTHl BIONHE On-
paBmaeT ce6f C 3IKOHOMMUECKOX U CHPbEBOX TOYKM 3pe-
HUS, yAydmas ONHOBPEMEHHO U 3KOJOTUUECKYW CHUTyalum.

llpapna, MMEHHO NPUPONOOXPaHEble BONPOCHL B 3TOM
cnyvyae, BO3MOXHO, HauGonee TPyOHO pemaeMbl. [Jeno B
TOM, YTO NPOMU3IBOACTBO NG MNONYYEHUNW MCKYCCTBEHHOTO
KMAKOrO TOMNMBa OGyxeT nmnepepafaTbhBaTb OCPOMHOE
KONMYECTBO TBepHoi Maccbl. OTHOCHTENBHO He6OJbILOMY
3aBOAY MOWHOCTBY | MAH T/roI XMAZKOro NPORYKTa HeEOG-
XONMMO NepepaSoTaTh 3a TOT Xe mepuox Ao IS5 MaH T yrid
(B 3aBUCUMOCTM OT ero KauyecTBa). A eclnu MMeTb B BULY,
YTO NOTPeGHOCTb B NPOKU3BONMMbIX' NPOAYKTAX HCUUCHAETTH
COTHSIMM MMJIJIMOHOB TOHH, TO CTaHeT IOHATHDLIM, CKOJb
CYIeCTBEHHB OXUOaeMble TEXHOT eHHble Harpy3KHM OT MHO-
rOTOHHaXHBIX TBEPAbIX OTXONOB 3aBONOB MO MPOH3BOACTBY
MCKYCCTBEHHOT O XUAKOro Tomnuea. ScHO, uTo 6e3 pauuo-
HaJIbHOM leJeHalpaBJEeHHOM NepepaGOTKM OTXONOB MHONOG-
Hble HpeAnpHITUS OKAXYTCH 3KOJNOTUNECKH HecOoCTOd-
TenbHbiMd. OUEBMAHO Takke, UTO HeOGXONUMBIE KOJIHUECTBa
yrJs Ha HONrOCPOYHY® NEepCNeKTHBY MOr'YyT HAaBaTh TOJNBKO
MOIHble MEeCTOPOXHEHUs ¢ HernySOoKMM 3ajleraHueM IjacTa,
MO3BONANIMUM OPraHM3OBaTh AOGBMY OTKPBITBIK  CIOCOS OM.
TeM He MeHee JKOJOrMYeCKUe TPYRHOCTH NPEORONUMBI, TakK
Xe Kak U cbpbresbe. B CopeTckox Cow3e yroJibHble Mec-
Topoxnerus Cubupu, Hanpumep HaHcKo- AYMHCKOe, BIONHE
OTBEYaWT yKa3aHHbM TPeSOBaHUAM.

MlpuMeHANTCH TakMe MeTOAb oforauleHus yrie#, He
CBR3aHHbBE C TNYSOKHM NpeBpalleHHeM I OPWYEero MaTe-
puana. CO3HalTCH HOBble CEJeKTUBHbIE PeareHThl, Cnocob-
CTBYWIIe MOBbHMEHUW CTENEeHH Pa3neNeHNds MUHepanabHO# U
OPraHMYeCKOo} YacTu. BHeApawTcs NpoUecch NeHHO# ¢$no-
TaguM ¢ NPUMEHeHueM CHeluanbHbX BENeCTB, HOBbe TeX-
HOJOTMM XKOMINexkcHoro o6orauenus. B I[loaMockoBHOM
yronbHox GacceiiHe, HanpuMep Ha o6oraTUTeNbHOi Pabpuxe
pazpesa "KnumoBckui , w:uiyCKaeTcs KOHUEHTPAaT OypbixX
yriueit ANS 3HEDIeTHUECKUX Ueneid ¥ Kak HofouHble NIPoO-
AYKTH MNPOUIBOLCTBA cepruTx KOJINeHaH OJA NOJNyJMeHHs

87

CEPHOH KHCAOTH M TJMH2 O KepPaMUMeCKOo# IpoMbul-
NeHHOCTH. TaK COBMEIaWTCHS 3KONMOrMYEeCKHe M 3KOHOMU-
yeckue 3agavm.

B psae cTpar yxe HeckonbKo mecsTuNeTHH# Ha3zam npH-
HATbl 33KOHB, 3alpelfapiie MHCHONb3OBaHHE yriaei c
NOBbUUEHHBM OSpPa3OBaHHMEM JNETYYMX BeWecTs ¥ 6oabmoi
CEePHUCTOCTDHO AN NPOMBULIEHHOTO U KOMMYHaJlbHO-6BITO-
BOrO CXMraHKMA. J| cpa3y ®e BO3HHKJa nNpo6neMa NONYYEHHS
MaJIOABMHOTO ¥ Ge3ABMHOrO TOMNMBA, TaK KaK TOJBKO
aHTPAUUT, PECYPCH KOTOPOro OrpPaHWYEHHH, OTBEYaeT 3KO-
JOrUYecKuM TPeSOBaHUSM NO KaueCTBY W NbMHGCTH.

Inga nonyyerus TaKoro TOMIMBA - UCHONb3yeTcs OpuKe-
TUPOBaHMe yrueit m “Mexoum”, cocTaBiaswomel mo 70 % or
U3BJIEKaeMOit M3 Hemp Macchl. [lponecc OCHOBAH Ha Tep-
MOMEXaHUJeCcKo# o6paloTKe yrieil ¢ NpUMEHEHHEM CB3yw-
UMX MaTepuayoB, B Pe3yabTaTe YEero NOJYyYanTCHd eoMeT-
PUYECKH NPaBUJIbHbie M OANHOPOZHbIE NO $opMe M Macce
KYCKH. B KavecTee CBS3yOWHX HCNONBIYOTCH HedTe-
SUTYMBl, KaMEHHOYrOJbHble CMOJNBl M IIEeKH, KOHLEHTPaThl
CynbyuT- CHUPTOBO# SapAb, a TakKke XOMGMHHPOBAaHHBIE
CMecH Ha MX OCHoBe. YacTO, KpoMe TOro, HPUMEHANT KO-
6aBKM 3JIEXTPONMTOB (XJIOPUA MIM CYNbYaT HaTPUi ¥ Ap. ),
XUOKOrO CTeKNa, CYJAbYUTHBIX IENOKOB M pPa3JHVHBX
axynpratopos. IlocnenHee mno3BOASET CHUIUThL Pacxon
OCHOBHOI'O CBf3yWIerc MaTepHasla Ha 30-40 %.

B HacTosmee BpeMs exerofHo B MUpPe NPOM3BONKTCH
okosno 130 MaH T yroabHbBIX OpPHKETOB, uU3 HUX Gojee
80 MuH T ‘u3 Oyppix yrmeit. B CCCP Gpuxermposamme He
MOJIYYUNIO ZAOCTATOVHO IMHPOKOr0 PACNPOCTPaKEeHUS H3-32
HelloCTaTKa MelieBbiX ¥ HeRePULUKTHBX CBAIYNIMX BeEleCTS.
llpoussonurcs okono 9 MIH T GPUKETOB NPEHMYLECTBEHHO
u3 Moyonnx Oypbix yrieift Ykpaunst u Ypama. Cnabas
06eCnevyeHHOCTb CBA3YWIMM CHIPbEM XapakTepHa M ANg
Ipyrux CTPaH Mupa. Baxuok 3amaueit ocTaercs pa3paoTKa
3PYEeKTUBHBIX M JIerKo NOCTYNHBIX CBA3YWIMX MaTEpHaJoB,
0CO6eHHO Ha OCHOBE OTXONOB HPYTMX IPOU3BONCTE.

SKoNoruveckoe COBEPIEHCTBOBAHME TEMNOIHEPr eTHKH
IneT, Kak BHOUM, [0 DPa3JIMVYHbIM B32aUMONONONHAWIUM Ha-
HpaBJIEHUANM,

Bo-mepsbix, ynaBnamBaHMe, o6e3BpexuBaHMEe U ueyeBas
nepepafoTKa Tra3006pa3HbBX BHOGPOCOB, MCIONb3OBAHUE
TBEPABIX OTXONOB B IPYrudX NPOM3BOACTBAX M MUHKMUIALUS
BOJONOTPeGNeHns . ’
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Bo-BTOpbX, “yfAyulleHne  TOMAUBa TNyTeM MNpPeRBapu-
TeNbHOrO YHASIeHMs U3 HEro BPeNHBX NpUMece#t unu mepe-
paSoTXU TBEPAOrO rOPOYEro Ha XHIAKKE NPOAYKTHL K ato-
My HaIlpaBJEHMW TECHO MPUMbIKANT 6onee paZHKaJIbHbIE
METOAHN, elje He Hawejle UMPOKOro MPaKTHYeCKoro npu-
MEHeHMS H 3aKiIpvapifiecsd B MNPUHIUIAAIDHOM HIMEHEHUHH
XapaKTepa ropeyerc OyTeM, HampuMep, OpraHU3aliiid Tex-
HOJIOTMH TpPOM3IBORCTBA M TPaHCHOPTHPOBKM BOAOPOAA Kak
HCTOUHMKA 3HEPruy WAH NMyTeM Pa3BUTHA IHEpreTHKH, uc-
NONp3ywIE# B KayecTBe TOIIMBA METMJIOBbOL CHMPT.

TpeThbuM HampaBleHKHeM HABJAETCH MCNOJb3IOBAHME NPHH-
UHNWANbHO OTAHVHBIX OT PpEeAKUHH TOpeHUs HUCTOYHUKOB
IHEepruu. ‘

SHepreTHKa, He HyXJaluascd B yrjaeBoRopoXax
Ecni 3amaTbCs BONPOCOM: WHMEET Jii COBPeMeHHad 3Hepre-
THKa aNbTepHaTHBY PpeaxluW I OPEHHs YrieBOAOCPOAHOro
chipbs, To orBeT SyzeT ONHO3HAVHBIE M CaMbii Oo0Hamexu-
papupit: MX CKOJNBKO YrORHO. ‘

PRnposHepreTHKa, KMewWas MHOTOBEKOBYW MCTOPHUK,
BHOCKMT 3aMeTHbif BKJIall B OONEMHPOBYW SHEPreTHYeCcKyw
“KONHIKY ", HO, BO-NEPBBX, OHa JIKONOTHUYECKH HKaneko He
SesynpevHa, a, BO-BTOPbiX, T'HAPOIHEPropecypcn, Haxe
npy ux 100 %-HOM HCHONb3IOBAHUY, ofecnevaT He Bonee
10 % coBpeMeHHOro 3HepromnoTpefjieHds, a INOITOMY OHU
Bcerna GyAYT WUrpaTh BaxHyW, HO JIMID BCHOMOraTeSIbHYW
poNb B MMDOBOM 3HEpro6ajaHce M HHKOrZa He COCTABAT
KOHKYPEHIUX OCHOBHOMY 3HEpPreTHUeCKOMY ChpbN.

" ATOMHAg 3HepreTu¥xa HeCDaBHEHHO nepcrekTUBHEHR C
TOYKM 3PEHHs 32MacCOB CBHpbf, TaK KaK JaKe NP MONHOM
BHTECHEHUM €% TEeNIo3IHepreTHky (UTO BPSA JM KOrma-To
NPOM3OAZET) ¥ C YUETOM 3IHaVHTENBHOrO POcTa notpelne-
HHS 3HEepruy¥ pacCHemIIomersc MaTepuasa KBATUT [0 MEHb-
me# Mepe Ha 500 jeT.

Mlpoxosnxas XBaJNHTDL CTONDB Hbme HEeNONyAsAPHbIL HCTOM-
HAK OJHEPruyu, 3IAMeTHM, YTO ATOMHBE 3JeKTPOCTaHUUH
(A3C) He pacCXOXYWT KHCHOpOA2 BO3AYX2a, HEe BBUILAINT B
aTMoC$epy AUOKCHAa Cepbl ¥ EPYrux BPERHBX rasoof-
Pa3HBX NPOAYKTOB, He YrPOXamT HAWEMy KIMMATy, 2
3aMKHyTHe IuXIb BOXONOTPeSJeHUs HO3IBOJNAWT TI'OBOPATD
08 ux 6e3BPeAHOCTH M IAf IHApocfepsl.

Bce 3T QakTopnl, a Takxke B 250 000 pa3 xeHbuwee
KOAMMECTBO TBEpAbx oTxono y AIC, vem y T3C, u orHO-
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cHTenbHag NeWleBM3Ha NPOM3IBONMMON 3HEpPrum SBUJIMCD
IPUYMHOK CTOJAb GYPHOTO pa3BUTUSA 2 TOMHOM 3HEPr eTHKH.

Havaso mojoxuia Gojlee deM CKpoMHas A3C MOWHOCTBI
5 Thic. KBT, NOCTpOeHHas COBETCKHUMM CIELUANACTAME B
1954 r. B O6mumcke. A B 1990 r. B Hame#l CTPaHe 3KC-
nnyaTupoBajnoch 46 3sHeprermyeckux, Il uccrenoBaTelb-
CKUX PEAKTOPOB M I2 PeakTOpOB Ha 2aTOMHbX CyHax.

ATOMHDBle 3JHepreTuyeckle YCTAHOBKM ofecnevyuBanT
npuMepHo 12 % o6mei 3HEpreTHYeCKO# BOOPYKEHHOCTU
CCCP, 20 % — ClIA u 70 % ~ PpaHUuU. 16 % smepre-
THVECKMX NoTpeSHoCTeif Mupa ofecmevuBawT 416 FnepHBX
peakTopoB ofue# MOMHOCTHY 195 mir kBT, srcnayaTupye-
MbX B 26 cTpaHaX. .

B To xe BpeMs llpeuus, umenwas [2 peaxTopos, BHp2-
GaThBawIMX GoJyee MOAOBMHBI NOTPESNTEMO# el 3INEKTPO-
snepruu, o6BABALET O TPEKpalleHWU CTPOUTEABCTBA HOBBIX
A3C, TpHHHEM2aeT NPOrpaMMy CBOpavMBaHMdA aTOMHOM 3HEPruu
H 3agpafer, 4YTo uepe3 20 JeT OHA "moTyumT" MOCJenHuk
ATOMHB! peakTop. Msi 3maem, uTo llBeuus He OAWHOKA B
CBOEM CTPEMIeHHM OTKa3aTbCc# OT ycnyr #HEepHOro
ropwvero. '

B uyeM xe nmeno? OTBeT ceronHd 3HaKT BCe. Coumx oM
ona cHbl aBapuUiHble CUTYalUM HA ATOMHBX PEakTOopax. Ile-
GaybHO MNAMATHBE uepHble nHux YepHoObus yOENMTENDbHO
NOATBEPIUNM 3ITO MHEHHe.

Jlo§oe NpeanpuiATHE He rapaHTUPOBAHO OT aBapUHDIX
cuTyamuit. A3C He nNpencTaBiseT MHCKINUEHHA. Pa3Hnua
TONPKO B TOM, UTO CHIMIIKOM BeNMKa LEHa KaTacTPOPnl Ha
ATOMHOM peakTope. J rnaBHoe ee BbpaXeHHe He B py6nax
(x0T WX U HEe MaJo), a B YeJOREMEeCKHX XUIHAX Cerol-
HYWHUX ¥, MoxeT OBbITb, elje He POIUBUMXCA JI0gek, B Ha-
HeceHHUN OKpyXaluei cpene Taxenedmero ymep6a, ycTpa-
HUTH KOTOPb{ TONHOCTbN MBI He B COCTORHUU.

JicTOpUs aTOMHOM 3HEpPreTHKH HaCUUTbIB2eT BCEro JHMb
yyTp Gomee 30 mer. 3a 3TO BpeMs OHa HUCIBITajNa TPH
kpynunte  Katactpofnt (1957 r. — BenuxoSpuTaHuf,
1979 r. — CoemuneHubie llTaTet Amepuxu, 1986 r. - CCCP)
u coTHu Gonee menkux. Her a6comoTHO# YBEPEeHHOCTH B
[IOJHOK MCKJIONEHHH TOHOSHBEX COSBITUM.

ITO caMbii I'JIaBHBIL, HO He eNWHCTB EHHBI YIpeK aToM-
HbM CTaHOusM. OO6Bembt oTxomoB A3C u T3C HecpaBHHMBI B
NONb3y MEPBbIX, HO OHM HECPAaBHUMbl U TO CTeneHH Bpex-
HOrO BO3NENCTBUA Ha BCe Xusoe. Upe3BbMaiiHO ONaCHBbE
pamiOaKTUBHbIE OTXOXbl He IOIABEepranTcH 06 e3BpeXiBaAHUN.
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OHO MoMeT OBITb HOCTUIHYTO TONBKO MHOTOJNETHUM MX
XPaHeHUEM BIJIOTh LO E©CTEeCTBEHHOro pacnafa paAuoax-
TUBHbIX 3JIEME@HTOB ¥ NPEeBpalfeHus OTXOMOB B Ge3BpenHbie
npoaykTol. Eife pa3 HORYEPKHEM, YTO OYEHb CJOXHOE U
IOporoe pelWeHHe 3TO# MHOrOPaKTODHON UHXEHEepHOK
npo6nessl Bce-Taki He TapaHTHPYET a6CONWTHOrO MCKIlo-
VeHUs aBaPUMHBIX CUTYaLMit C TPYOHO HpPENCKa3yeMbMH,
HO, HECOMHEHHO, TAMEJbMM NOCIEeRCTBUIMH.

ne xe sbixon? [lpenaTb aTOMHy® 3HEepreTuky aHajeme
WIM BCe Xe Da3BMBaTb €€, O06ecleydB rapaHTHPOBAHHYK
GesonacHocTb? Bce yenoBeuecTBO M 0COSEHHO Hame of-
IeCTBO C ero ecTecTBEeHHbM "UEePHOOBUIBCKUM CHHAPOMOM"
Pa3nenunaoch Ha LOBa KOHQIUKTYOWMX JNareps: SPOCTHLIX,
HO He BCeria peajlMCTHUVHbIX NMPOTUBHUKOB A3C u Goyee oc-
TOPOXHBIX, HO HaCTPOEHHHX 60Jee KOHCTPYKTUBHO ee
CTOPOHHUKOB. :

HeoSxonumocTs pa3suTHs 3HepreTUKH, He roBops O moy-
THX 3ITOTO PaA3BUTHA, OueBuAHAa. Takme OueBUAHO, VTO MmO
3KOJIONHYECKUM, 3KOHOMUMECKUM M CHIPHEBbMM COOGPaMEeHHIM
qeneneqecrny, B ToM vucine um CoBerckoMy Cow3y, He
ofofiTuch Ge3 ycayr aToMa. B 3TOK peasnbHas® NepcIeKTuBa
Hallero pa3BUTUL.

QucTo "3anpeTuTenbHas ' CTPaTerus XapakTepHa B Ha-
wew ofmecTBe AN ABUXEHHS "3eNeHbX". OHA OCHOBaHa Ha
pemeHuM BoOnpoca: OMTb UIM He OBITH ATOMHON 3Hep-
retuke, ToM unu uHO% A3C, B mONB3Y "He ObTh” Ge3 om-
peneseHus aJbTEePHaTHUBbI aTOMHbIM CTAaHLUAM, BHEe BHU-
M2aHHY K OYTAM Pa3BUTHHA 3HEPreTHKM KaK OCHOBBI NOBBI-
WeHUs XM3HEHHOro ypoBHA. Honeuwo, pam A3C uyxHo u
IOOJXHO 33KPBITh, YTO, KCTaTH, YAaCTHUYHO yMe chaenaHo. B
ux uuciae, Hanpusmep, Opecckas u Munckag AT3C, HKpbm-
ckadg, HKpacHonapckas u ApwaHckas A3C. Hene3sst, omHako,
OPyJIBHO 3JampemaTh UxX BooSme, 6e3 yyeTa 3KOHOMMUECKUX
TEHOEeHIUX DPa3BUTUA O6uecTsa. '

CuTyanus He TYNHKOBad#, a IPOCTO OYEHb CJOKHaf.
EcTp nm cnocof yMeHBIMTH pucK 6eCCMBICTEHHBLX | ype-
BaTblX ONAaCHOCTbK 3aTpPaT, M36aBUTb awiedl OT cTpaxa,
u36exaTh HeOSPaTUMOr O Pa3pPyIEHUs NPUPOIBI? Mbl CITMKONM
6bicTPO M 6€3 ZOCTaTOMHOro “3amaca MPOYHOCTH" pa3Bu-
BaJ¥ ATOMHYN 3HepreTuky. MoxeT 6bTh, ciemyer coria-
CHTbCS C MHEHHeM HapoxHoro xenyTaTa CCCP nucartens
0. lep6aka o HeoSxXomMMOCTM "...OCTAaHOBHUTBHCH, OTHbI-
WaTbCH, O6BABUTD Ha KaKOe-TO BPeMs MOPAaTOPHi, JIeT Ha

necaTs, uTo6bt paszobpaTbecd '? Tenmepb Heo6XOXUMO
NOATAHYTH" HayKy M TEXHHKY LO YPOBHS, MaKCUMAJIDbHQ
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HCKIKYakIero puck npu pabore A3C. C Zpyro# CTOPOHB,
HyXHa OOJNHas OTKPHITOCTb B CTPaTerdMd Pa3BUTHA ATOMHOM
3HEepr eTUKM.

fimepHbM peaxTopaM Tunma PBMK, eme paGoTanups B Ha-
We# cTpaHe, HO yXe NOKA3aBIMM CBOW Majnylo HaNEeXHOCTD,
He MEeCTO B COBETCKOM IJHepreTuke. IlyTb u3baBieHus oOT
HHX Mbl yXe 3HaeM, TaK KakK M3BecTHO, UTO, B NPUHLHUNE,
MOXKHO CO3IaTb TaKOH SIepHbUf PEakTOop, KOTOPbH MPK mo-
BbUIEHUH MOWHOCTH CBEepPX YCTAHOBAEGHHOTO MAKCHMyMa CaM
cefs 3araymmT. B HEM HeBO3IMOMHBI CAaMONPOH3BOJIbHOE
pa3BUTHEe peaKHWM INeNeHWs sOep ypaHa 1 moCJ ey i
BIPbB C BHIGPOCOM PAaAMOAKTHBHLIX OCKONKOB. B HacToswee
BPEMi yueHble ycIemHO paSoTawT Hal CO3IX2HUEM KOHCT-
PYKLUK noAOSHOrO peakTopa, Ha3biBaeMoro "BHYTPEHHE
GesomacCHbM A7epPHbM peakTopoM”. [Ipu Maseitex OTKIIOHE-
HUKM OT 3aJaHHOTO PEeXMMa slepHas PEeaKuyus B HeM Hewex-
NneHHO npexpamaercd. Ecau 6p B YepHoGbiie cTOAN TAaKOMU
peakTOop, TO EAMHCTBEHHBM IOCHEACTBUEM aBapuu Gbpuia 6Bl
ero OCTaHOBKa.

Janvuelimee nopbuueHne 6e30NaCHOCTH A3C TpeSyeT ux
yoaneHus C TNOBEPXHOCTH Hawe# mmaneTol. [lonsemHble
a2TOMHBIE 3JMeKTPOCTAHLUMM, WHAEs KOTOPbIX O6bUla AaKTHBHO
nonnepwxaHa akameMukox A.Jl.CaxapoBbiM, HOJXHBI CTaTbhb
peanbHOCTbW. JKOHOMMS 3Mech He yMecTHa. [lycTp aTomnas
3Heprug CTaHeT Hopoxe, MOYCTb 3aMEIIATCH Tesnb ee
pPa3BUTUS, 3aTO HECOM3IMEPUMO BO3pacTeT HaAEXHOCTD A3C
M MCUE3IHET M3 HalWlero CO3HaHM® o06pa3 aToMa-yOuiusl,
YHUUTOXaplfero JejoBeKa M OKpyxakmyl ero IPHPOXAY.
Henb3s Ha 3TO XajeTb HU BPeMeHH, HM ACHeEr.

HempocTo OTKa3aTbcd OT YCAYT aTOMHO# 3IHEPruM Mo
MHOrMM npuuuHax. OmHa M3 HHX 3aKJWYaeTcs B TOM, UTO X
2010 r. MBl MOXKeM HOOCTUUD KPUTHYECKOro COOTHOWMEHHS
moTpeSneHus U BOCIHPOM3BOACTBA KUCNOpOXa, eCHH dynex
pPa3BUBATH TOJBKO IHEPreTHKY, OCHOBAHHY® Ha CKHUraHUU
yrNeBONOPOAHOr 0 TOMIuBa. Henb3s He CTPOUTDH ATOMHBIX
YCTaHOBOK, HO UX Pa3MeNeHue M KauyecTBO HOJKHBl I'apaH-
TUPOBaThb, UTO HMKOUAAa K HU TPH KaKUX 06CTOATENAbCTBAX
He moBTOpUTCH YepHOGBUIb. _

HecCKoNbKO CJIOB O PaNUOAaKTUBHBIXK OTXOmax. EnuH-
CTBEHHOe, UTC Mbl MOXEX CHelaTb C HHMH, 3TO CHOPATATD
OT Bcero wuBoro. Hazexs#o u Ha moarue roxel. W3BecTHB
U BHeJpeHbH HKOCTaTOYHO 30fexTuBHBle TEXHOJOrUM Xpa-
HeHMs TaKUX OTXonoB. HbHe 3KCIONyaTUPyeMoe XpaHHNIUIE
UCTIONDB3yeT MEeTOX BbUIEPXMBaHMS OTPabOTaBUMX CTEpPKHeH
ATOMHBIX PEAaKTOPOB INOK MHOIOMETDOBBIM CJIOEM BOZbL
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CeromHs OHO 3alONHEHO TOJABKO Ha 5 %, ero emxocTei
XBAaTUT HO KOHIa cienykifero Beka. Co3faeTcd MoA3eMHoe
XPaHUJKIE YXe INA PalMOaKTHBHBIX OTXOZOB GYAYWEro Thi-
cavenetusd. [lo cBOMM reosoruveckdM X HHXEHEepHO- TeXHO-
JOruyecKUM mapaMeTpPaM OHO I'apPaHTUPYeT, YTO N0 MeHb-
we# Mepe 15-20 Thic. NeT NPOAYKTH paAXOaKTUBHOrO Pac-
Nafla He NOManYT B OKpyMawlylw cpemny. 3a 3TOT CPOK Bce
PaZ¥OaKTUBHBIE 3JIeMEHTHl pacCNagyTcsd Ha OGe3BpenHble
BemecTBa. Cejfvac paspalaTbBaeTCsi HHOH METON 32X0pO-
HEHUS, NPOWeNu# ONBTHO-IPOMBIIIEHHOe HcnbrTaHWe. OH
OCHOBAaH Ha OTBEPXIGHMM OTXONOB, WX BBUIEPKMBAHEM B
CrenuadbHbX XpaHuaumax 30-40 neT ¢ noclenywIUM
yRalleHUeM B TIySOKMEe CIOW 3eMiu.

Co3naHHBle TEXHOJNOMMH M YCIEWHO pa3BUBAEMble B 3TON
06J1aCTH HayuHble HCCHENOBaHHUS NO3BOJNAWT HANeAThCH Ha
BBICOKYX CTeNeHb HaJEeXHOCTM XPaHeHHS PaAHOaKTUBHBIX
OTXONOB, MCKINYaklIy® 3arpi3HEeHMEe YeNOBEKa U IPUPOLLL

EcTecTBeH BONPOC: KOJAb CKOPO Mbl 3HaEM MHOrO allb-
TEpPHAaTHUB DPeaklHW¥ I OopeHud YrieBONOPOAHOrO TONJIKEBA,
OUeMy COXPaHAeTCd NPUBEPKEHHOCTb aTOMHON 3HEPruM u
He UCNONb3YWTCH KHbIEe HEeTPaAULUOHHblE ©e WUCTOVYHUKH,
crnoco6Hbe ¥36aBUTH HacC OT CTpPaxa NOepen pacuenisi-
umMcs aToMom? Jleno B TOM, 4YTO HeTPaAMUUOHHAs 3HEpre-
THKa, KPOME aTOMHOM, emle NMepexuBaeT CTaZuw 3MEpHO-
HajgbHOro pa3BuTHA. OHa MJIM, IO Pa3HbBIM OPUJYUHAM,
CIMIUKOM MAJIOMOWHA, WIM XKe He Tak ONM3Ka K NPOMbIUIeH-
HOMY BHeZIpeHUk.

TepxosnepHas 3Heprus GesonacHee U 33YexTUBHee
aTOMHOM#. 3meChb, Kak M B aTOMHOM 3HepreTuxe, WHCTOU-
HUKOM TeIJla fBAfeTCH sdAepHas peaKuus, HO ecyu Ha A3C
OCYWeCTBNAETCA DPeakuus pPa3JIOKeHUs TAKeNblx sjep, TO
TepMosZiepHas peaknus NPencTaBiaséT coboit CHUHTe3 sxep
renus u3 szxep Boaopoxa. Ecuu npu meneHuum THXeNAbxR
fiep npeBpalfaeTcs B 3Hepruw npuMmepHo 0,1 % ux Macch,
To npogecc 4H = He (ocHoBHO# HMcTouHuR 3Hepruu ComHia)
CONpOBOXRaeTCs npeppamenueM 0,7 % UCXOXHON MaccChl B
IHEeprumn.

B 3eMHbIX ycnmoBHMAX ONA CUHTE3a SOep relus Jnyuile
HCNONb30BATh AEHTEePUA NMUTUE (FUAPUA JIUTHA, B KOTOPOX
BONXOPOR 3aMeHeH eroc u30TOomoM - zneidTepueM). Ilpu
nenenuu anep | T ypara BnicBoSommaetrcs 10 Mt ( I Mr =
8- 10!% Ix) sHepruu, TOrma Kak | T MaTepmana, yvacT-
ByWIlero B SNEPHOM CUHTE3e, CNocofHa BLIENUTDb MNOPsAKa
60 MT, 4TO COOTBETCTBYeT 3Hepruu B3PbBa 60 MAH T
oquuoro B3PHBYATOr0 BemecTB2 (TPHHUTPOTONYONA) U
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npuMepHo B [0 pas npesbilia et ofmyle MOMHOCTb GOMG,
B30PBAaHHBIX 32 BPeMs BTOPO# MUPOBOR BOMHEL

Ham pasrosop He o GoMmSax. I[IpocTo B TaXOM MCMHC-
JeHUM Nerve CPaBHUTb 3HEPreTHKY IOBYX ANEPHbX npouec-
COB, MOTOMYy WYTO YeJIOBEK OBJaJeNl CUHTE3IOM fIep reius B
HeperynupyeMoM BapuanTe (BONOPOAHAA Gomfa), HO OH He
yMeeT OCYMEeCTBUTb YIpPaBJAEMy® PEaKluld TEpPMOfIepHOro
cuHTe3a. Jo6efcs Mpt 3TOr0 - M UYeNOBEYeCcTBO MONYYUT
NpaKTHUECKKH HeucuepraeMbii MCTOYHMK 3HEPruu (Taxenad
BO#Z pPeK, Mopeit U OKeaHOB) € BBICOKMM 3KOJOLHUECKHM
pefiTurrod. ONHAKO OBJaeHue €l B NPOMBILIEHHBX 3IKOHO-
MUYECKU TPUEMIIEMbX Macirraax — MEPCIEKTUBA He Cerof-
HYMHEUX HHel. CHIMIKOM MHOrO YCTaHOBMJIa NPHPORa 3alpe-
TOB Ha MNYTEX OCYWeCTBJEHHs YNPaBILeMOro TepMoadep-
HOrO CHHTE3a. DIeKTPOCTaHIWM, HMCIONb3ywulie B KavyecTee
TOMAMBA THXeNbii BONOPOX M ero COeAMHEHUd, — Halle
ynymee He caMbiX GauXa#lumX JNeT U Haxe necsTHUIETH.

ATOMHass ¥ dnepHas 3HepPreTHKa, OCHOBaHHag Ha MC-
NONb3OBaHUM SHEPrMK sAePHBbIX -IPONeCccOB, YBORAMT HacC OT
TPaIMUMOHHOX peakNui T OPeHus, XOTd, MOXeT 6bTh, B
CUNY NPMBLIMKM MAM B 3HaK oco6oro yBaXeHms X 3TOM
peakuuy, cHenaBleff HaC CUIbHBMHM M MOTyUHMH, TEpPMHHO-
jlorus OCTajach npexHei. Mbl ropopuM O SAXEPHOM I Opl-
YyeM, I'OPeHMEH aTOMHOrO TOIIMBAa B ANEPHOM KOTie U T.ZX.
NoHuMasi, YTO peakUus pachoaja ypaHa UM CUHTE32 anep
renus HUuEro ofWero C OKHUCIUTENbHO- BOCCTaHOBUTEJDbHON
peaknueii IOpPeHMs He MMEeT, KpoMe TOro, 4uTO B o6 oux
clyyasx uxeT nponecc npeBpamean BemecTsa (Ha MoJe-
KYNSPHOM WJIM 2TOMHOM YPDOBHE) C BbUIEJIeHHEeM 3JIHepruu.

CoNHeyHad - IHEPrU¥f M3BEepraeTcd MOWHLIM IIOTOKOM Ha
gamy 3emap. Conauye GyneT ropeTsh MULIMAPAB NET, X
MUINMapPAbl JIeT Ha MOBEPXHOCTb HawWei IIaHeTb OyneT
NOCTYNaTb 3Heprud B BUAe Tella ¥ CBeTa. ITO# OHeprun
MBl C BaMH, Kak M BCe XUBOE Ha 3ewile, OGF3aHBl KUIHDN.
Mbl ee MCHONDb3yeX B KU3IHEHHbX MpONeccax, NOCTENeHHo
HAYYHAf TPHMEHATb B OBITOBHX U TEXHONOrMVYECKUX Lenfx.
ConHeyHass 3HEPreTUKA 3IKOJOPMVECKH MOVTKH Ges3ympeuHa ¥
HOeanpbHa C TOUKM 3PEHMS ChLPbeBOro ofecmeveHud, HO
MacwTafHOe ee pa3BUTHE B CUNY Psaiaa IOPUYMH — YHen He
caMoro 6nuxajmeroc GyAywWlero, XOTsd yxXe B Hame BpeMd
HU3BECTHO HEMaJlo NPUMEPOB npaxanecxoro HCIION b3 OBAHUA
CONHEeYHbX Jyuei.

3Heprus BeTpa ¥ MOPCKHEX BOJH, OKEaHHUeCKHX
NPUIKBOB-OTANBOB M HEAP 3eMN®, TemIoBag 3IHEPrEg
MupoBOro OKeaHa H INON3IEMHBIX BOX U MHOrie Hpyrue
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HCTOYHHKM MOPYT HalMTH INpPUMeHeHWe B JHepreTuke
6ymywero. Paccka3s of 3TuUX HeucueplaeMblx UCTOUHUKAX
3HEepruy¥ [HOCTOMH CHelNHaybHOK GOoNbWOM KHuUru. Ml xe
OrpaHUYUMCS JUIb NepeuyncleHueM, Tem Gonee YTO ymo-
MAHYTble MCTOYHUKM IHEPrHH He CBsS3aHbl HaNpPiMyw C INpo-
TEeKaHUEeM XHUMUYEeCKOro Inpouecca, a, KpPOMe TOro, HaxXo-
OSTCS JUWb B CTAaAWM HayYHBIX DPa3paloOTOK MJM OrpPaHu-
YEHHOr 0 INPaKTUYECKOro NpuMeHeHus. OXumaeT N¥ MUX WU-
POKOe TPOMBUINIEHHOe BHeAPeHWe M Korga 3TO IPOU3OMIET
— BONPOC, Ha KOTOPbIf OTBETHTh Henerko. MosxHO caenaTs
avb caMoe ofifee 3akilyeHMe: CKOpee Bcero, Ja, HO He
OUEHb CKOPO.

W3 Bcero o6unus HeucuUepHaeMblX UCTOYHUKOB 3HEpPruu
YyenoBeYeCcTBO, HaJO NojaraTb, BhfepeT XA Co6CTBEHHbIX
HYXE B OYAyleM 3Hepruyp, BbAeNdlouyloCcs INPU HAEPHOM
CUHTe3e, OCYI[eCTBIAEMOM B 3EMHbIX YCTAaHOBKax (TepMo-
SsNepHas 3HEprus) WiIXM B HeGeCHOM peakTope (CONHeWHas
3HEpPrus ). ITH NPaKTUYECKU HEeHCUeplaeMble HCTOYHUKU
3HEePrul HaBCerjza YHUUTOKAT NPU3PaK 3HEPreTHYeCcKOoro
KpH3uca, ofecnevyaT ONTHUMajlbHOE B3aUMONEHCTBHe 3Hepre-
THKH C OKpysawe# cpenpocit. OmHaKO CAYYMTCS 3TO JUWB B
cilenywlieM CTOAeTHM ¥, BepHee BCero, ZajJleko He B Ca-
MOM ero Havane. Peaxnus ropenus eime ZAOJIrC COXPAaHUT
CBOe T'JIaBeHCTByWlee 3HaUEHHE B MUDOBOK 3IHepreTHke, a
HO3TOMY, YCMJEHHO pa3BUBAg HayJYHble UCCJENOBaHUA B
o6nacTi npeoSpa3oBaHMd 3IHEPrMM HETPAaNUIMOHHBIX HCTOU-
HHKOB, cJelyeT O6PaTUTb HauboNibliee BHUMAHUE Ha
3KONOruvyeckKoe, 3KOHOMUVUECKOE U CHPbEBOE COBEpPIIeH-
cTsoBaHue coBpeMeHHOM T3C — XUMHMECKOro peakTopa Iid
NOoJNyYeHus 3IHepruu.

YMeCTHO BCHOMHUTD YTBEPXIEHUS HEKOTOPbIX YYEHBIX O
TOM, 4TO, OTKaXHUCh YeJOBEK OT UCHONb30OBaHWA, HalPUMEP,
HUCKOMaeMblX YrJAeBOJOPOROB — HedTH, yriagd M T.O.,  Lu-
BUNM3alUs DYXHET ¥ Mbi CHOB2 BEpDHEeMCHd B KaMeHHDBI{ BeK.
MoxeT 6biTb 3TO CHMIKOM NECCUMUCTHUHO, HO OT WCTUHBI
HeIaJeKo.

IlpakTHYeCcKH MCUeplaB TeMy B3aUMOZEeMCTBUA Temso-
3HEPreTHKH M OKpyXakileid cpexbl, Mbl TEeM He MeHee ele
NajleK! OT OKOHUATEeNbHOr 0 DPaCCMOTPEHUS 3KOJOTHYECHKHUX
HIPOo6JIEX PeaKUUU TOPeHHus. 3Ta PeaklUus WMPOKO UCIHOAb
3yeTcd He TOJDbKO B CTalHOHaPHOM BapHaHTe, HO H B
“Gerapmux ", ‘meTalmUX" M “NJaBalIUX" IHEPreTHUYECKHUX
ycTaHOBKax. O CaMbIX 3IKOJOMMUYECKM OMACHBIX CPeOd HUX -
aBTOMOGMJIAX — Hall JaibHefuMit pacckas.
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ABTOMOGHIID - peakTop Ha KoJecax

Iutd uuBuUAM3aUUU, uydo XX B., TPOSHCKUA KOHb TeXHU-
yeckoro mporpecca... Hak TOJbKO He Ha3blBawT COBpe-
MEHHbBOI aBTOMOSMNb! 3TH Ha3BaHHUS OTPAKaWT He TOJBKO
BOCXMI[eHHEe YyCIexaMi aBTOMOGUIECTPOEHUd, HO U BCe
BO3PacTallpie ONacCeHWs B OTHOMEHWU BO3IMOXHBIX HeraTus-
HbIX 3KOJIOTMYECKHMX NOCNeACTBUH, BbI3BaHHBX 3THUMH yChe-
XaMH. ,

Hawe ofpalieHue K aBTOMOGUIW SABJISETCH NPOMONKEHUEM
IHEpPr eTUYECKOMX TeMbl, NOTOMy uTo, xak ¥ T3C, aTo Toxe
XUMHYECKUM peakTop, OTIMYawUACE TONABKO TeM, ITO
30ech TemnnoBas SHEpPrus OKUCJIUTEIbHO-BOCCTAaHOBUTENbHOH
peakuuu npeoSpa3yeTrcs He B 3JJIEKTPUMECKYo, a B MeXa-
HUYEeCKy», Bpalabiyl Kojeca. :

OcHOBHO} arperaT aBTOMOGUNS — HOBUTAaTelb BHYTPEH-
HEro CropaHus, NPefcTaBldwuMi co60d XUMUMECKUH peak-
TOp HyiXbCcHpywIiero Tuma. ToOmNMBO IS ABUraTens BHYT-
PeHHero CropaHus — OEH3WH UIM AU3eJbHOEe TONIHBO, NO-
NyuyeHHOe B pe3yNnbTaTe nepepaboTkW HedTH, — COCTOMT B
OCHOBHOM U3 yrnesogopoxoB. IIpy NONHOM ero CcropaHuy
06pa3ywTCcd YriaeKUCHNbit ra3, BOJAa M BbIENAETCH Temuo.
Ing OOHOro M3 KOMIOHEHTOB GEH3MHa — OKTaHa 3Ta pe-
aKUUsg BBIJISAUT CIEAYWIMM OSpa3oM:

C8H18 + 12,5 02 + 47N2 = 8C0, + SH,0 + ‘17N2 +
OKTaH BO3AyX
+ 5062 x]x/Mons.

A30T He yvyacTByeT B peakUuu, HO HarpesaeTcs IpH
ropeHny BO3AYWHO-GEH3IUHOBOR CMecH X TaKum o6pa3ox
BAUSAET Ha 3HepreTHKy npoluecca. ' N

Be3 chenuMasjbHbX NOAPOGHOCTEH, B UUCTO XHMUYECKOM
aCIeKTe BO3LeicTBHe OTPaGoTaBUMX ra30B aBTOMOSHIA Ha
XUBBlE OPraHM3IMbl CBOLUTCH K CIERYOIEMY :

— MaKCHMaJZbHble SHepreTHUYecKue MoOKa3aTeNd ABUra-
TeJis NOCTHTAalNTCHd B YCIHOBHAX H36bITKAa TONAUBA, HO IPH
3TOM M3-3a HENOCTaTKa KHUCJIOpOAa BO3AYXa YaCTb YrieBo-
NOpOXOB GeH3WHAa He OKUCHgeTcs OO0 KOHLNa, YTO TPUBOIUT
K 06pa3oBaHu® 37EMEHTHOro yriepoma (caXu) M OKCUIOa
yranepoga (I11), oOka3bBaplero BpenHoe BO3EHCTBHE Ha
3J0pOBbe ueJOBeKa OaXe NpPM HU3KUX KOHIEHTPalUuax
BCHNeRCTBHe Gojiee aKTUBHOrO I10 CPAaBHEHHI € KUCJHOPOLOM
B3aUMONEHCTBUS C TeMOrJoCMHOM KPOBH;
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— B COCTaB G6eH3MHa BXOLAT aJIkaHbl HOPMalIbHOI O,
H30MEPHOrO M LMKIUYECKOro CTPOEHUS, apoOMaTHVYeCKHe
coenMHeHUs, HEHaCbUUEeHHble YrJeBOLOPOAB C HOBOMHBIMU M
TPOMHBMY CBA3AMU. ITH. COEOAUHEHWS, MONalaKlfie B aTMO-
cfepy BCNeNCTBHe MCHNAaPEeHHs, a TaKMe IMNPONYKTbH Hemnos-
HOro CropaHus TOMJMBa, B32UMOLEMCTBYH C OKCHAOM a30-
Ta, 06pa’3ymwT TOKCHYHbE NPOAYKTbl B COCTaBe CMora -—
BPENHOro IJjs noAei TyMaHa, o6pa3OBaHKE KOTOPOrO Xa-
P3aKTepHO IUid KPYIOHBX TOPOJIOB;

~ B YCNOBMSX BbICOKMX TeMIepaTyp, Pa3BHBAaEMblXx B
UMIMHOPE NBUraTenNs, a30T OKUCHSETCH KUCJIOPOKOM BO3-
OyXa RO OKcuma a3zoTa(Il), Bbi3bBapmero ofuynp crabocTs,
IOJIOBOKPYXEHMEe M TONHOTY ;

— cepa, conepxamasicd B GeH3MHe, OKUCASeTCHd IHO
okcuna cepni(IV), Hapymaowero NPONECCHl HAbIXaHUA U
Cnoco6CTBYOIEro MOBLIUEHHN KUCJIOTHOCTH aTMOCPEPHBIX
OCaIKOB; :

— TIpu ropeHud GEH3IUH2 B YCHOBUAX HeAOCTaTKa KUC-
Jlopolia M BBICOKMX TeMmnepaTyp o6pa3ywTCs apOoMaTHYeckue
YyrneBoONOPONOb, CPen¥ KOTOPbX Haubosee OmacCHBl
MONULUKAUYECKUEe NPOU3IBOAHbE, O6NafawiMe KaHLEeporeH-
HbIMKX CBOMCTBaMu, OCOOeHHO 3, 4-6eH3NupeH;

- Ha CTaAuM BOCNNaMeHeHMUs TONAUBa, a TeM Gonee
IpY NycKe ABUraTeNd UM ero paloTe 6e3 Harpys3ku, T.e.
B YCJNOBHAX M3OLITKA KUCJIOPOd2, OCYWECTBIAAETCS CUHTE3
aNbOeruIOB, OKA3bBAWIUX HADKOTHYECKOe neHCcTBUe Ha
LHEeHTPaNbHY HEepBHYl CUCTEMY;

- IONs yCTpPaHEeHHs NPeXIeBPEeMeHHOr o BOCIJIaMeHeHus
BO3AYUHO- GEH3UHOBORX cMecHd B GeH3WH N0GaBIAWTCH aHTH-
NeTOHaTOpb, Haubonee 3PPeKTUBHDM CPEAM KOTOPBIX HABIH-
e€TCs TeTpas>TWICBUHEN (C2H5)4Pb, BBOIOUMbIA B GEH3UH B

cMecu ¢ IOMOPOM- ¥ HMXJIOPITaHaMH B LeNdX NpPeBPaljeHUs
ofpa3ywuerocs B KaMepax CrOPaHMA OKCHIa CBUHIO2 B
neTyvyue ranoreHuns. HeusSexHoe nonajaHue INOCHERHEro
B aTMocfepy BecbMa OINAaCHO BCJIeACTBUE BO3MOXHOIO
HAaKONJEeHU CBUHLUa B KPOBY U TKAaHAX YeJOBEKa U Xu-
BOTHBIX, B IIJIONaX PaCTEeHMH, JNUCTbAX HepeBbeB, UYTh JH
He BO BCeX XUBBIX OPraHMU3IMaX.

BpenHoe BAuAHUE XUMUYECKUX COeAMHEHHH, o6pa3syn-
IUXCHE B COCTaBe OTPalOTaBUMX I'a3oB, MNPOABISETCH He
TOJIPKO IIC OTHOWEHMW K UeJOBEeKy, HO pPacCHpOCTpaHdeTcs
Ha BCH OKpyXaplyk IPUPOLHYW Cpeny.

BoT uTO Takoe aBTOMOSUAD C 3KOJOrOo-XUMUYECKOHR
TOYKK 3PEeHus U BOT nouemy "auTtd uusuausanpuu” XX B.
BCe 601‘”:11[9 CTAHOBUTCHS HNOXOXUM H2a YYOOBHUI[HOI'O MOHCT-
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pa. KomuuecTBo aBTOMOOMJE! Ha MNaHETE PacTeT, OHO yXe
OPeB30UNI0 MONYMUINIHAPHHBIA pySex. OSseM xe rasoof-
pa3HbX BHISPOCOB YBENMUMBAaeTCH YYTh JU HE B I eOMETPH-
YecKkoit mporpeccuu, NOTOMY YTO 3arpyXeHHOCTb NOPOT I
0CO6EeHHO YJNUL TOPONOB ABTOMOGMISMH NPUBONUT K CHU-
WEHUN CKOPOCTe#, MamMHEB JaCTO OCTaHABIHBANTCA M TPO-
rawTesd € MecTa, IBHraTenu pa6oTawT Ge3 HAarpy3ku
(xonocToi Xom). A MMEHHO B 3THX pPeXuMax HalJofaeTcs
IOBBMIEHHOE BhGEJEeHUEe B OKPYNaWIy® CPeAy BPenHbX
BelecTs.

flcHo, uYTO coOBepleHCTBOBaHME aBTOMarucTpanei,
BHEAPEeHMe DPalUOHAaJbHBIX CXEeM ABUXEHHd B 4YepTe ropona,
yAyJIleHUe KOHCTPYKLUEM RBUraTeNs BHYTPEHHEr o Cr OpaHus
1 OpraHM3aLus CTPOrOro KOHTPOJS KayecTBa ero padoTh
IO 3KOJOTMMECKHMM M[apaKeTpaM oOfeljalT HeKOTOpoe CHH-
¥eHHe YPOBHS 3arpdlHenus aTmocPeps.. OcTaHOBUMCH,
ORHaKo, Ha Gojlee PaZMKaJbHBIX, € Hallell TONKW 3IPEHHA,
MEePONPUATUAX, OCHOBaHHbIX Ha COBEpPWEeHCTBOBaHUM CIIOCO-
GOB OWMCTKH OTpadoTaBUMX I'a3O0B.

"Ha nepsoM 3Tame Gopb6bl 3a CHUMEHHE TOKCHYHOCTU
BHOPOCOB NEpBOCTENEHHOE 3HaUeHUEe NPUEABAJNOCH Pa3-
padoTKe MEXaHMYEeCKUX METOXOB. JTO HamlpaBlleHHe, HaBllee
onpeneneHHbit 3PPerT, PaKTUMECKH Ucuepnmayio cebd, u B
Halllf OHW IJIABHOE BHHUMAaHUEe YAeJAeTCH XUMUUECKHM MeTOo-
JaM OYHCTKH OTpa6oTaBUMX. I'a30B.

OcHOBHOI 3anayelf 3THX METONOB ABJANTCH . OKUCIEHHME
OKCHZa yriepopa(ll) M yriepoNOpPCHOB B M3OBITKE KHC-
Jiopona BO3AYXa, BOCCTAaHOBJEHHe oOKcuaa a3sora(ll) rno
3J€MEeHTHOr o a30Ta (okucieHue NO B NO, HewenaTeNbHO).

OCO6EeHHOCTD OUHCTKHE 3aKJINOVYAaeTCd B HeoSXOIUMOCTH
NPOBENeHuss PeaKkUMH B YCJOBUAX OBICTPOro HPONBUXEHUS
0 CHCTEeMe JBUraTels BHYTPEHHEro CrOPaHUS HU3KOKOH-
LHeHTPUPOBAHHbIX, M3IMEHAMIUXCE 10 COCTaBY ra3oB. 3TO
ONHO, HO He eNMHCTBEHHOe 3aTpyOHeHHe. OcCJoXHEEeT pe-
IHeHHEe 3afayil ¥ Vpe3BhYafHOe DPa3HOOOPa3lne XHUMUIECKUX
NpoayXToB. Heo6XOAMMOCTD OCYWECTBJNEHHS RPOLECcca B
YCHOBUAX IABUXylerocd o6beKTa (aBTOMOGHIL), UCKIN0-
YaouMX IPUMEHeHHe O6BeMHBIX W THAXeNbX, 4YyBCTBRTEJBHbIX
K HarpyskaM u BUGPaHUIM KOHCTPYKLMA, ycyry6nseT Tpya-
HOCTH. )

llpr noGaBneHuu X ra3oo8pa3EbM NPOAYKTAM, BBIXOLM-
ImM u3 paSovero NMAMHApPA ABUraTens, M36bITKa BO3AYXa
B CHEeQUaJIbHBIX PEAKTOPaxX MPOBOASAT TEPMUYECKOE ZOOKUC-
JMeHHe HeNpopearypoOBaBIUIKX YrileBOXOPONOB M OKCHAa
yrnepoza (1I). TlpumeHenue B 3THX PEaKTOPax HOPOrOCTOS-

4. A.A. Onanoscxuit
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UMX MAaTepuasoB, IIOBbIIEHHbH{ pPacCXOX IOplUYero nejxawT
MEeTON TEPMOOKUCIMTENDbHOM OUMCTKM OTpaSoTaBIMX ra30B,
NPUBONAUY K YyHaJleHUW HaJieko He BCEeX BPEeAHBIX IpH-
Mecelt, He CTOJb YX IPUBJIEKATEJbHBIM.

Bonee mpueMmneMmoi fBASeTCHE KaTaJUTHUECKad OWMCTKa,
XOTHS OveHb CJIOXHO INPHIOTOBUTH. KaTaly3aTOp, HaAEeXHO
paBoTawuMit B YCNOBUSAX OUUCTKHM OTPalOTaBUMX ras3coB aB-
TOTPaHCIOPTa. JTOT KaTaJH3aTOP HOJKEH O6NafaTh BHICO-
KOpPa3BUTO# NOBEPXHOCTbH, o6ecmeuuBalumeit GHCTPOE HpPo-
HUKHOBEHHe rasa B TJYSUHY NOP; He HJaBUTHCA MU COX-
PaHATb KaTaJUTHUECKHUE CBOMCTBa IIPH BBICOKHX TeMIe-
PaTypax, Tak Kak DPEakuuu OKMCIEHUS CHIBHO 3K3IOTep-
MHYHDBl, YTO NPUBOXUT K OBICTPOMY Pa3orpesy BCeH CHUC-
TeMbl;, He OTPaBIAThCH CONIMU CBUHHNa, PocPopoM u ce-
poit, HPUCYTCTBHME KOTOPHX B pearupywlueif CMecH HEH3-
6eXHO; He CHUXaTb AaKTUBHOCTHM BCHEACTBUE MEXaHUYECKOTr O
3aKpBITUS HOP MaKpovyacTULaMu (caka, IbUIb, AbBM ¥ AP. );
He pa3pymaThbCcsd NPK TPEHWHM U BUGPaLUAX, BO3HUKAWWUX
IIPH ABUKEHUH apToMoGuisg. 3Tu TpeSoBaHus (ojee CIOKHBI
10 CPaBHEHWW C OOBMHO NPEABIBNSIEMBMU K IIPOMBUIIIEHHbM
KaTainu3aTopaM. Jx Heo6xogumo pa3paBaThBaThb CHelU-
aJbHO.

YcTaHOBJIEHO, YTO OKCHAbl Meau, XpOMa, MapraHmna u
KoGanbTa OAUHAKOBO 3PPEKTUBHbI B KaYeCTBE HKaTaau3a-
TOPOB NP OKHUCIEHUM YrJIeBONOPOAOB U OKCUZa yrie-
poma(ll), Torza xak OKCHA BaHaOusg NPHUrOAEH TOJNBKO IpPU
OKUCIEHUM YTJIeBOROPONOB. XopolMe Pe3yabTaThbl MMOKa3alu
CMellaHHble KaTaJW3aTOPbl, CONEpKalMe OKCHAb!I MEeHu, KO-

6anpTa u BaHaOUs, HaHEeCEeHHble Ha INORJIOKKY M3 OKCHIa.

AOMUHYA .

OvyeHb NPORYKTHUBHBI KaTaJM3aTOPbl OKMCJIEHUS YrJeBO-
DOPoROB U oxcuma yriaepoxna (II), comepxaume GiaropoXHbie
MEeTaJIbl — IJIATMHY M MaJTafuif — Ha IMONJIOKKEe U3 OKCH-
IOB KPpeMHUS MJIM 2adoeMuHUsd. ONHAaKO OHM OTpPaBIAWTCH
COeOMHEHUSMH CBUHIA U IO3TOMY MOTyT “pa6oTaThk” TOJBKO
B aBTOMOOMNAX, NOTPeSNAWIMX GeH3uH, CBOGONHBIA OT
3THX COeXUHEeHNH, XKPOME TOro, TaKHe KaTalH3aTOPH
OuYEeHb HOpOru.

B menox wkaTanmTuueckue cuocoSb 6onee 3IPYPEXKTUBHBI U
BBLIP ONIHO OTJAMYAKTCS OT TEePMUUECKHUX 3KOHOMHEH roplh-
yero. 4Yro kKacaerca oxkcuma asoTa(ll), To ero ueixecool-
Pa3HO BOCCTaHAaBJMBATb “"COSCTBEHHBIM" OKCUIOM Yriepo-
na(H))npncyTCTBymmMM B OTPaGOTaBUMX ra3ax:

2NO + 2C0 = N, +2C0,.

g9

Beenenue NOMONHUTENBHOIO KOJNMYECTBA BO3AyXa obec-
[IeynBaeT OKUCJIEHME HenpopearWPOBaBIIEr0 OKCHIA yrie-
popa(ll). Peakuuu ans o6oux COEAUHEHMH NPOTEKalWT Ha
ONHOM KaTamu3aTope. HauGonee aKTuBHbIE KaTajaM3aTOPHI:
MeTaJIIMIEeCKNe CIUIaBbl UM CMECH OKCHOOB METalJIoB Ha
HOocuTele.

OulHCTKY TPeXKOMIIOHeHTHOH cMecH (OKCHA yriepo-
ma(Il), OKCMABI 230Ta M YrieBOXOPOAbI) Jerye BCErO OCY-
WeCTBUTb C MCHONb3OBaHUEM HaG0pa KaTaJUM3aTOPOB: mep-
Bblt pearupyer ¢ NO m CO, a BTOPOM NOCHE NONONHUTENb-
HOrO BBEAEHUS BO3AYXa CHOCOSCTBYET OKMUCJCHHO OCTAaB-
llerocs oKkcmma yrieposda(ll) ¥ yrieesomopcnos.

[lpennaraexbie cUCTeMBl OMMCTKM ZXenalT aBTOMOSHNID
3HAUUTENbHO AOPOXEe, CHUXalT €ro MOIWHOCTb ¥ MOBBUNAKT
pacxox ropwuero. Bce 3To cnepxuBaeT BHenpeHue oumcT-
HbIX YCTPO#CTB, TeM 6ollee UTO B pa3palaTbBaeMbX Bapi-
aHTaX OTPafoTaBlmMe ra3bl OCBOGOXTANTCH HE OT BCeX
BPenHBX HpuMeceit. 3agaya XUMHKOB 3aKJNYaeTCi B CO3-
RaHUM T eTePOreHHbX KaTajM3aTOPOB, CNOCOGHHIX B Orpa-
HUYEHHOM 06BEeMe OKMCIUTD pa3iIMYHBE XUMUYECKUe COoemi-
HEHMA NPY KPATKOBPEMEHHOM KOHTaKTe ¢ HuUMH. [Ipu STOM
KaTaNU3aTOP HONKeH GbiTb JEWEBbM M ANUTENbHOE BpPEMs
COXpaHATb padoTOCHOCOGHOCTS.

Pemus sTy samauy, bl eme He czemaem oTpaSoTaBume
ra3bl aBTOMOOSUNA GE30MaCHBMM IS NPMPONB ¥ VeloBeKa,
TaK KaK B HMX OCTAETCH CBUHelN, o6pa3ywuuiics npH pas-
TIOKeHNM aHTUAETOHATOPOB. M3 HHUX NepBBM IO BPEMEHH
npakTUYecKoro BHenpeHus (1923 r.) u no sPPekTUBHOCTH
me#CTBUS #ABASETCA TeTpasTWICBHHen. OH xe Hau6onee
SKOJOTHVYECKM HenpuemiaeMas NPUMECh TOpPHYEro aBTOMO-
Guneit. ’

ABTOMOGMTDHBGE GeH3WH, IOJNyYaeMblit TPAMO# IeperoH-
Koit HedTu (Ppaxuus, BHKHUIAMILAL IIpM TeMnepaType He
Boute 205 OC), B OCHOBHOM COCTOMT U3 aNKaHOB M npen-
CTaBJlAeT cofoif ropiyee ¢ HUIKUMH NETOHAHUOHHBIMU Xa-
PaxkTepucTHKaMu. OHM KOJUYECTBEHHO ONPERENANTCH Tak
Ha3bBaeMbM OKTAHOBBIM UMCJOM, KOTOPOE NPUHATO PaBHbM
Hynk nns H-UenTaHa, BecbMa NONBEPXEHHOrC INETOHAIMH, U
paBHbiM 100 nans usooxkTama (2,2, 4-TPUMETUNANEHTAH) -
yriepomopona, CTOAKOrO K NeTOHaluM. EciAM KOHKpeTHoe
TOIIMBO ¥ CMECh H-TeNTaHa C H30OKTAHOM WUMENT ONMHAKO-
Bhle JNeTOHALUOHHbE CBOKCTBA, TO COAEPKaHUE MOCJemHe-
ro (B DPOUEHTAaX IO O6'beMy) OMpeneNseT OKTAHOBOE WUCIO
paccMaTpuBaeMoro Tomausa. YeMm OHO Bbime, TeM Jyume
SKCIJIYaTALMOHHBIE KayecTBa SeH3uHa. JMeHHO C NoMowbk

4*
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TeTPa3TUACBHHLA M YBEJMUMBANT OKTAHOBOE UUCIIO.

MexaHU3M 2HTUAETOHANUOHHOrO XHeMCTBUA 2aJKHNIOB
CBMHLIA [0 KOHIa He ycTaHoBlIeH. OueBUAHO, TeTPaITUI-
cBMHel], TNocTynas B HWNMHAP B BUAe [apoB, CMelMBaeTcH
C TONMMBHOM CMecbo M BCHeACTBHe BO3PacTaHUA TeMle-
paTyphl pachajaeTcs C O06pa3OBaHMeM YaCTun TBEpROro
OKCHMIAa CBUHIA. JTH VacTHUbl GIOKMPYWT aKTUBHbIE ATOMDI
KUCNIOPONa, KOTOPbie HHUIMMPYOT PEeaKIuR, NPUBOLLWYH K
B3pbBY. [MOpPOM- U HUXJOPITAHDI AEHCTBYWT KaK paCKuC-
JAUTenA ¥, BCTylas BO B3aWMOIEMCTBME C OKCUAOM CBHWHIR,
06pa3ywT JeTyuH#t XJOP6POMUL CBHHLA, BHHOCHIUNACT U3
[MUIAMHOPOB OTpalOoTaBUMMKU [a3aMu.

HemocTaTKi NpPMMEHeHHWs TETPAa3TUICBMHIA — HEraTUB-
Hoe neficTsue Ha Bcw Guocdepy, Goiee GBICTPbOI HIHOC
IBMraTeNns ¥ HEBO3IMOKHOCTb NPUMEHEHHs KaTalUTHUeCKOi
cHCcTeMbl OMHCTKM OTpafoTaBWMX Tra3oB BCHENCTBUHE ee
OTpaBJIeHHd aHTHXETOHaTOPOM. BOT MoYeMy, HeCMOTps Ha
BCe JOCTOMHCTBAa TeTPadTHMJICBHHNA, IMPHMEHeHMe ero
HexeJaTelbHO. :

Bo3MOXHBl ABa NYTH [OBbIIEHHS OKTAHOBOrO VHCJa
ropryero §e3s HOMOmM TeTpa3TUICBHHIA.

Tlepebit ocHOBaH Ha pudopmunre (450-540 0C), ofecne-
yMBakl{eM KaTalUTHYecKoe NpeBpalfeHUe LUKIUUECKUX
yrAeBONOPOROB UM HEKOTOPbiXx 2JKAHOB B apOMaTHYECKHe
yraesoxopons. JanbHefiee moBbUlE€HME OKTaHOBOIO MHCII2
ZOCTUraeTCs TNpeBpaljeHueM ajlkaHOB B aPOMaTUYECKHUE
npoM3BOAHble B INpoNecce TUAPOKPEKHHra -— mponecca
nepepaloTKM HePTW B NPUCYTCTBMM BOZOPONAa B OTHOCH-
TenbHO MACKuUX ycuoBusx (30-140 atm, 260-450 o) ¢
HCTIONb3OBAHMEM KaTalu3aTopoB. HemocTaTKM MOJIYUEHHOIO
TaKuM TYyTeM GeH3UHa 3akJNUalTCcs B CHUXEHUN BDLIXON3
KHOKOr O NPONYKTa ¥ B BBICOKOM CONEPXaHUM apOMATH-
YecKHX YrieBONOPONOB, HEraTHBHO BO3AEHCTBYMUUX Ha
OKpyXaKifyle Cpemy ¥ CHOCOSCTBYWIUMX 06pa30BaHKP CMOra.

AnbTepHa TUBHOH TexHoOJIOTMe# MoxeT ObITb Ipouecc
M30MEpPM3aUNK alKaHOB, NPUBONAIMA K MOJYYEHUO COemu-
HeHW# C pa3BeTBJEHHOR Lenbk, HMewlux Golee BHCOKUE
OKTaHOBble JHUCNa, YeM HUCXONHble YrJjeBOAOPOXBl C HOP-
MaJIbHOM ILjelbk, HaNpUMeEp:

CHg-CHp-CHp-CHp-CHp-CHy  —  CHg-CH-CHp-CHp-CHy
H-T'eKCaH 2-MeTUNMEeHTaH

CHs

i
CHy-CHp-CHp-CHg  — CHg-CH-CHg
H-6yTaH u3ofyTaH
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3toT cnocof NOBMINEHUS OKTAHOBOTO qHMCJIa 6eH3UHa
CBSI3aH CO 3IHAVMTEJDHBIKM KAaNHUTANBHbLIME 3aTPaTaMH Ha
OPraHM3anule OMMCTHBIX COOPYNEHMH.

Bropoit nyTb noBbueHHs KavecTBa GeH3MHa 3aKJK-
YaeTcd B MDUMEHEWMM AHTHIETOHATOPOB, He YCTYMaluux
UM TO KpaiHe# Mepe NpPUCHUMAaNIUXCH 1O CBOKCTBAM K
TETPaITUICBHHLY, HO He o6NafawiMX ero OTPHIATeNbHbMY
KavuecTBaMu. _

JocTORHMMM COMEPHUKAMUd TEeTPa3THACBHHLUA OKa3alfch
HEKOTOPbe KapOOHHAN NepexXONHbX MeTaJIoB.

llenTaxapGonun xenesa Fe(CO)g, neKakapSOHMN Maprai-

4a Mn,{(CO)|, U TeTpakapSOHUA HMKens Ni(CO), He cnmuxou

yCTYNawT 10 aHTUANETOHALMOHHBIM CBOMCTBAM Te™pa3THI-
CBUHIY, HO fepBble ABa COENUHEHMH HEHOCTaTOUHO YCTOH-
UMBB, NOCJeNHee  uYpe3BbMaiHO an0BUTO. OTpHIATENbHbIE
KauecTBa MEeHTaKapPOOHUN2 Meje3a YCYrySAswTCH ero npe-
BPaeHueM NpY I OPeHuH GeH3HHAa B OKCHR xene3a (II1),
KOTOPBIf OCeNaeT Ha CTEHKM IMIMHADA M De3K0 YCKOpAeT
H3HOC HABMraTend.

IrusobyTunennenranapbonun xeneaa[Fe(co)Slﬁcaﬁlsg

BO3MOXHO, COCTAaBUT KOHKYDEHUUW TEeTPa’3TWICBHHIY, HO
[TOK2 HET OKOHVYAaTEeJbHbR HAAHHbIX O €r0 BANAHHM Ha JBMN-
raTenb U OKpyXakwiuyl cpeny.
HuknoneHTanneHUNTPAKAPSOHUN MapraHna  ([TM)
CgHgMn (CO) 5 u MeTun-NTM CH4CxH Mn (CO) ; — BhIcOKO3PPeK-

TUBHbIE, B NOCTATOVYHOM CTeNeHH YCTOHUMBBIE ¥ HETOKCHY-
Hple aHTHReTOHaTopbl. [locnennuit kax Sonee nemeBbsi, uex
UTM, maumHaeT BHITECHATH TETPa3TWICBUHEI.

llepcriexTuBHB, HO NOKa HAaXONATCH B CTAaZUM pa3pa-
6OTKM W MCOBITaHUX APYyrue NPOM3IBORHBIE KapsOHUIIOB
Mapraxua.

Bce nepevuncieHHbie MeTONbBl — OKMCIUTENbHbBIE M BOC-
CTaHOBUTENbHbE MPOLECCH B CHCTEMAaX OWYMCTKM OTpa-
60TaBUMX ra3oB, MCKINYEHHe TeTpa3THICBUHNA M3 COCTa-
Ba IOpoYerc — elfe He IOPHBENM K JOCTATOUHOH IKONO-
PU3AUMK aBTOTDAHCNOPTa, M HOITOMY YuYeHbe M NPAKTHKH
06Eamamj’ace Gonbiee BHUMAaHUE Ha NPOSNEMYy paRHKalb-
HOM 32MEeHbl TONJAMBa. YXe HOCTaTOMHO WMDPOKG B HABHUra-
TeNsX TOPOACKOr0 TPAHCNOPT2 HCHONb3YeTCH NPUPOAHbIHA
ras. Ero npeumymecTBa C 3KOJIOrMVECKOH# TOUKM 3peHHs
COCTOAT IIPexZe BCEro B TOM, VTO CroOpaHue Jerkux yrie-
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BONOPOAOB, COCTABNANIMX 3TO TONJIXBO, NPOUCKOIUT Go-
Jlee TONHO, YEM yrjeBoAOPONOB GeH3uHa.

JHTepecHO# ajibTepHaTHBON 68H3HH{ npeacTaBigeTcHd
METHIOBBUT CIHPT, MOJHOCTDbI CIOPAaMIHM XO YrAEKHCJIoro

L

raa; iaiiﬂimee BpeMs B NPOMBUIEHHBIX Macwrafax pea-
AM30BAaHO [OBa BapMaHTa CHHTEe3a MeTaHOJNa M3 BONOPOA3
u OKCHZAa yrnepoga (11): npu BBICOKOM HaBJeHUU
(250-350 aTM) Ha LUHKXPOMOBBIX OKCHIHBIX KaTaJNMU3ATOPaX
M OpK HU3KOM OaBiaenun (50-100 aTM) Ha MenbCONEpXAUNX
OKCHIHBIX KaTaJu3aTopax. JICXORHbM ChpPbeM CIYKHT ra3o-
ofpa3nas cMech okcuma yriepoxa(ll) u soxopoma, mony-
yeHHas NpH TepepaloTKe TBEpPAOrc 'OPOVEro Wi NpHPOX-
Horo rasa. Ha MeZbcoZepwalMX OKCHAHBIX KaTalM3aTOpPax
CHHTE3 MeTHJIOBOrO CHUPTa, OMEBMIHO, MAET Yepe3 CTaRuw

o6pa30BaHuA OKCHOA yraepona (IV): |
CO + H20 = CO2 + Hy, CO2 + BH2 = CH3OH + Hzo.

O6e peakuuu IK3IOTEPMUUHBl K OPOTEeKanT C YMEeHb-
meHueM ofteMa, T.©. MAKCHMaJbHOM CTEeNeHu NpeBpalleHus
CHoCoSCTBYOT HU3KUE TeMIIepaTypbl M BbiCOKME NaBJIEHUS.

B CoBeTckoM Cow3e u 3a pySexoM yxe nymegu K yC-
NelHO 3KCINYATHPYNTCHS YCTAHOBKM C ENMHHYHOM MOUHO-
crbo 700 Thic. T/rox. Jo HexaBHErc BPEMeHH MeTaHOR
HCOONb3OBAJCE PJAaBHBLK O6pPa3zoM ANS MPOK3IBOACTBA Ppas3-
JMUHBIX OPraHMYECKUX MNPOM3IBOAHBIX, MIPOMBULIEHHO Heo6xo0-
IUMbX B TEXHOJOrHM MNOJHUKEPHbIX MaTepHajioB, ORH2KO B
HacTofljee BpeMs Bce §oJjiee 3aMeTHa poJb B MPOU3BOXACT-
Be MoTOpHbx Tomnus. B ®PI' u ZIpyrux CcTpaHax 7-15 %
METUJIOBOro CHUPTa HOGaBAANT K GeH3IURY C UeNbo 3IKO-
HOMUU mnocienHero. [lonHag Xe eroc 3aMeHa MEeTHIOBbLIM
COUPTOM CHEepXuBaeTcCd HeOoO6XOMMMOCTBO KOHCTPYXKHMOHHBIX
W3IMEHeHU#t B IBUraTelle ¥ elfe HEAOCTATOUHBIMH o8BeMaMu
NPOMBULTIEHHOr O  BBIMYCKa nono6HOro ropevyero, ZACCTYI-
HOCTb KOTOpOTO ONPelNeluTCs TEeXHOJOTWYECKUMU yCHexaMu
B NpOM3IBOACTBE BOAOPONa 43 Bonbl. Ecnm xe B KauecTse
yrieponconepXalero KOMIOHEHTa YAacTCS HCHONb30BATH
yriaeKuChbii ras, MH3GHTOK KOTOPOro HaKamiUBAeTCd B
aTMocdepe, TO TEXHOJOTUS MeTaHONa CYIEeCTBEHHO yZelue-
BUTCH, NOJNHOCTbO OCBOGOAMBUMCDH OT OPraHMYECKOro TOM-
JuBa.

XovueTcd HapUCOBaTb $aHTACTHUECKYD KapTunx. B mouw-
HbIX 3nex’rponn3epax, UCIIONBbIYWIUX “napuoaylo COJIHeJd -
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HYyl 3Hepruw, ocylecTBageTCHd INEeKTPOJIUTUIECKOe pa3no-

XeHue BOJABI C Wbl NMoJyyeHus Bonopona. OH NOCTYymaer

B OrpOMHbiE KaTaJlATHUECKHE CHUHTE3-PeaKTOPbl ORHOBPE-
MEHHO C YIJIEKUCJNIBIM Ta30M, U3IBJIEKaeMbiM U3 BO3AYXa.
O6pasywumuiics MeTHOB bt COUPT CTeKaeT mo TpySaM B
NOR3eMHble XPaHUIMUA K N0 Mepe HaXoGHOCTH pacxXomyeTcs
KaKk MOTOpHOEe TOmAuBO. 3eMid He ofeloSpaxuraercs
YrONDBHBIMU KapbepaMy M He$TenpOMbICTAaMU, BOXA U BO3OYX
He 3arpa3HAwTCSd OTXONaM¥ HefTenepepalaTbBawIMKX 3aBO-
R0B, 2 HYKObI aBTOTPAHCIOPTA [IONHOCTDbN YAOBJIETBOPSNT-
€4 JKOJNIOrHUYECKM VUCTHIM TOmauBoM. KapTuma 6ymer He-
IOJIHOM, ecNK He NOGaBHTb eme ONHY “MeNovub“: M3 aTMO-
cfepHOro BO3NYXa M3IBNEKaeTca M3IGHTOK YrJIEeKUCHOrO Tra-
32, YeM CHHN2eTCHd NapHUKOBbIA 3§fexkT, u Mup uabas-
JI1eTCS OT Yrpo3nl raoSajibHOrC M3MEHEHMS KiauMaTa. OaH-
TacTuka? B xakoit-To mepe — na. OmHako momoSHas po3-
MOXHOCTb 3HEPreTUUecKOro ofecnmeveHus aBTOTPAHCIOPTa
eme 15 neT ToMy Halam ofcyxnmailach B CONHAOHOX HayYHOI
MOHOrpafuu, onyGnuxkoBaHHO# B CoenuHeHHmx IUTaTax
AMepuku.

Kax Tommmeo Gyaymero paccmaTpuBaeTcs u rHEpa3HH,
JOCTOMHCTBA KOTOPOro ONPeNeNnanTCs HeHWCUepHaeMoCTho M
IeWeBU3IHOH CBHIPbA: a30T W3 BO3IAYXAa K BOROPON U3 BOZbI
K HeXmocTaTkaM clnenyeT OTHeCTM KaHIEPOr eHHOCTb .CaMOro
PUIpa3yHa U BbIENeHUEe MM aMMHAaKa [IPH pa3JOMEeHUH.

Haxoneu - sozopoanoe rommuso. Ero Bnepsme “mpume-
Hun" Mwonp BepH B cBOMX HayuHO—$aHTaCTHYECKUX poMa-
Hax.» B 30-e romet BomopomHoe TomnmBO ‘mepexoveBano”
H3 JaHTaCTHVYECKOH# NUTEpPaTypPo B HayYHYWw. B Haum mHU
OUEeHb CEepbe3H0 o6cyxzaeTcda 3Ta mpolinema. JIsuratens me
OyneT nomsepxeH &onbImu KOHCTPYKIUHOHHbIM U3IMEHEOHUAM.
Bonopoanoe rTommmBo B 10 pas kanopuiiHee GeH3uHa, a B
aTMocfepy BHGpachBAlTCH TONBKO Napbl BOAb. Ecau OHO
6ynmeT NpUMEHeHO, TO, IIO-BHAUMOMY, He PaHbllle, ueM uc-
TOWUTCH NPUPORHOE OPraHHYecxkoe TOMIMBO ¥ OGYyAYT cCO3-
H2Hbl TepMOANepHaf M COJHeVHas 3HepPreTHKM, cHocobHble
ofecmevuTd HNeweBO# 3HEPrueil TeXHONOrUW0 Pa3IoKeHns
BOXBI, :

A, BO3IMOXHO, 3TO He NPOM3OKAET, M 3IKOJNOrMYECKOoe
COBepWeHCTBOBaHME aBTOMOGMAA NOKOET N0 WHOMY INYTH.

O6cyxnas caMble pa3NUVHbBIE BHAbBl TOMNNMBA, Mbl BCe
BpeMs OCTaBaluCh B NpelenaX NPHBBLIMHON ANS 2BTOMOSMIL
CXeMbl Npeofpa3oBaHUd IHEPruM: OKMCIUTEIbHO-BOCCTA -

‘" HOBUTEJIbHAd pPeaKUUs — Tennosad JHeprug -— MexaHuuec-

Kag 3Heprusd. BrionHe BoO3MOXeH OTXOR OT TpaAULKOHHBIX
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npencTaBleHU# M ofpaumeHue X Ipyroil CxeMe: OKMCIM-
TeNMMO-BOCCTAaHOBUTENbHAS peakUus — 3JeKTpUUecKad
3Heprus - MexaHMvyeckas IHeprud. JMi3MeHHB TONBKO ORMH
3Tan, Mbi NPUXONMM K HOBOMY THIY HBAraTend — yxe HE
aBTOMOGMIA, a 3JMeKTPOMOGHIA.

MepBbit 3JEKTPOMOOUND, KCHONDb3OBABIIKA 3IHEPruk
rajsBaHUUYECKHX 3JIeMeHTOB, 6bt co3man B [837 r.
Jiso6peTeHue CBUHLOBBIX AKKYMYJIATOPOB (1859 r.) nmaxno
TONYOK 3EKTPOMOSUIbHOMY OYMy, HO, AOCTUrHYB alored,
3ToT 6yM K HavaJy HaWero Beka COmex NOOUTH Ha HET,
IpourpaB B COPEBHOBAHMK C apTOMOSHIEM. AKKYMYAATOP,
croc o6Hbii ofecmevydTb IHeprueil HelonbmOR OTPe30K NYyTH
i HyXEammuics B PeryidpHON INoA3apilKe, He Bhaepxal
KOHKYPEHIMM C ABUraTeNAMH BHYTPEHHEro CrOpaHid.

M Tex He MeHee, BO3MONHO, Mbl OyneM CBUIETeNIMK
HOBOro 3JIeKTpOMOSuAbHOrO GyMa. OcofeHHO IepCHeKTHUBEeH
3JeKTPOMOSUID — 3JKONOrHYECKH VUCTBUf TPaHCOOPT — B
rOPONCKEX YCJIOBUSX, TAe 3ara3oBaHHOCTH BO3AYXa MakK-
CHMaJbHa, a AMCTAHLUUM MEPeBO30K CPaBHUTEIDHO HEBelu-
KU. . YXe CO3NaHBl W MCIBITaHB B peajibHbX T'OPOACKHA yC-
JNOBHAX 3JIEKTPOMOSHIN, MKMewipe 3amac X0Ha [00-150 xu.
Ins ropona yame BCEro 3TOrO BIONHE XOCTATOMHO.

[napHas 3aflava — co3ZaHue §ojee IHEPrOGMKUX aKKy-
MyZ4TOPOB. M3BECTHO MHOrO MepPCHeXTHBHLIX pa3paloTOXK,
CPemu KOTOpbX HaumGonee MHOT oofemapmas — HaTPUX-cep-
HBI AKKYMYASTOP, CHOCOGHBIZ O6EeCHevuTb npoSer 500 kM
C OmHOM MOK3aPAnKO#, KOTOPYW MOXHO NPOBOXUTH B HOUHOE
BpeMs, KOrZa Harpy3xa 3JIeKTPOCETH MUHHUMAJDbHA.

3aMeTHM: AKKYMYJNATOP ABIGeTCH "KOMUJIKOM " 3JNEKTPO-
3HeprMAm W B 3JEKTPoMoSWie OHA JHIb npeoSpa30BbBARTCH
B MEXaHWYEeCKy¥W 3HEepruw. BapuaHT "OKMCIMTENBHO-BOCCTA-
HOBMTEJIbHaS peaknus - 3JIeKTpUuecKasd IHEPrus — Mexa-
HMYeckas 3JHEprus", CTPOro rOBOPH, Peanu3yerTcsd TOJBKO
B 3JMeKTpoMOSMIe, CHAGKEHHOM XMMMYECKHM MCTOUHUKOX
TOKa, B KOTOPOM 3HEprus KUMHIECKOM PeakIuK Henocpen-
CTBEHHO NpEeBpaljaeTCs B JJEKTPHYECKYN IHEpruv. B 3ToOM
cnydae TPaHCNOPTHOE CPeACTBO PacXORyeT B 3-4 pasa
MeHblle TOmA¥Ba, HO MOTPeSHOCTb B HEM COXPaHfAeTCH, 2
3HANMT, B KaKO#-TO Mepe OCTawTCs HepelleHHbMU XO KOH-
La 3KoJOormyeckue IpoSaeMbL

3aMeHa HBUraTeNd BHYTPEHHEro CrOPaHHUs 3JIEKTPOMOTO-
pOM BO3MOMHA Da3JIMYHBIMM NYTAMM, HEJErKHMU H IIuTenb-
ubu. K 2000 r. CHIA nnaHUMpPYWT umerp 8,6 MAH 3NeK-
Tpomo6uneir. Uucio KaXeTcd CONMAHBIM, HO ECJNH UMETDb B
BUIY, 4TO o6umik asTomapk CTPaHBl K TOMY BpEeMeHH
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npumu3uTcs X 200 MyH aBTOMOSMAe#, TO OVEBMAHO, UTO M
K Havaly BeKa O3JeKTpoMoSuib eme He GynReT Cepbe3HbM
KOHKYPEHTOM aBTOMOSMJIN C ABMraTeneM BHYTPEHHeEro cro-
PaHR4.

Ia, aBTONOGUAb MOSEemun 3NeKTPOMOCHIB B 3KOHOMUYEC-
KOM, JHEPreTMUYEeCKOM M TEXHUUECKOM COPEeBHOBaHMM, HO OH
He BbIIEPKaNl 3KONOrWyeckoro “ucupTanusg”. CrTaBUTD
KPECT Ha aBTOMOGMIEe eme PaHO, HO KaXeTcs, uTO K
HCTIONb3OBAHUA OEH3IUHOBOrO JABUraTels BHYTPEHHEro
cropaHug yXe noslamu. [locTemenno OyARYyT M3MEHATbCA
XUMUEMECKMH COCTas TONJIMBAa, a TaKwe NPUHIUOH Npeod-
padopasmm Imepruu. YenoBeyecTBO KOGBETCS IKOJNOLUYECKH
uiCYero TPAaHCEGPTa. J3TO HemsGexHo.

Bce paccMOTpeHHble BapMAaHTH MMENMT MpPaBo Ha pea-
AM3alLUe, UTO, BEPOATHO, ¥ OYAET OCYWecTBNEHO B 60nb-
mem uxu menbmem obteme. IllepcrnexTHBHee BCero, Bepo-
STHO, BOROPOAHOE TORNUBO U 3JeKkTpoMobunab. XoTA 3TO X
He 6ecCIOpPHO.

HapicopaB 3KONOrO- KHMHYECKHUE NOPTPeT aBTOMOOMNYA,
MBl He YINOMSHYIM O IPYPHX BMJaX TPaHCNOPTa, a 3HAVMT,
M He paccMOTpenH Bo Bces oGseMe B3auxoneficTaue
TpaHCHOPTa ¢ OXpyXakmei# cpenoi. ONHAKO Ha3BAHO X
OHEHEeHO CaMOe 3IKOJNOrHUecKH "HenpeCcTHUXHOR" M CcaMoe
pacTpocTpaHeHHOe CPeNCTBO NEePelBUNEHHs U NepeBO3KM
rpysos. Bexp 95 % 3arpa3HeHuit aTMOCPepH BCeMu BHIAMH
TpaHCIIOPTa NPWXONMTCS Ha HOMG aBTOMoSHWJEH, OrpoxHad
Macca KOTOPHX CKOHUEHTPHpPOBaHa B Hamfoiee MJIOTHO
HaCeJIeHHBIX MeCcTaX — IOpOHaX W NPOMBUWIEHHLX 3OHAX.

Bce xe M IOpyrue BHAB TPAaHCIIOPTa He “6es rpexa”,

Kene3HONOPOKHble MAaTUCTPadd NPOTAXEHHOCTDbI INPU-
MepHo 1,5 MAH KM, ONOACHBANWIME 3IEMHOH WAP, HAHOCHAT
3HauKTenbHbit ymep6 auTocfepe. CTPOUTENBCTBO M 3KC-
NAyaTaOus XeBedHsX HOPOr CBS3aHB C Aerpajanuei 3Ha-
UMTENDbHBX MNJOWAXeld 3eMid, BHBEIeHHEeM ee U3 Cellb-
CKOXO035CTBEHHOr 0 060poTa. /

Bo3ZyMHDEL TPaHCIOPT, KakK yMe OTMevajloch, yCTpa-
aeT CBOMM HEMOMEPHbM KHCIOPONHBIM “aNmeTUTOM®, KOTO-
Pblif B TMEPCNEKTHBE MOXEeT O0Ka3aThCd CAKIKOM o6peMenu-
TenpHbIM RAs aTMocPepbl. Kpowe Toro, He MCKAWIEHO ero
HEeraTHBHOe BO3NEeRCTBUE HA DIOWOBBUL CJOH 3eMnu.

Mopckue JnaifHepsl M OCOGeHHO He§TeHaJUBHBE Cyha
yrpoxkawT "3I0pPOBbH”“ BCEro MupoBoro oOKeaHa U3-32
omacHocTH cOpoca B €ro axBaTopulw He§Tu, OCOGeHHO
CUNIBHOM B CHIyyae MOPCKMX KaTacTpol, KOTOpble NOJ-
HOCTbI MCKJNYUTD HEBO3IKOKHO.
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Ho B mo6oM cnyyae rnaBHbIM “OSBUHAEMbM® OCTaeTcd
aBTOMOGuNb. Ero 3sxkonoruveckoe "ykpomeHue" - BaxHEH-
Was NPUMPOXOOXPaHHas 3ajdava, pPelWlaTb KOTOPYW MNPH3BaHK
KOHCTPYKTOPBl 4, KOHEUHO, XUMUKHU.

3akaHUMBaf 3IKONOTUVYECKOE PaCCMOTPEHUEe 3HepreTuvec-
KO} TIpPOGJeMbl, XOVeTCs elle pa3 MNOAYEPKHYTDb, YTO Halle
BHUMaHHe ObUIO HaNpPaBJEHO B IepBYW OuYepelb Ha CaMyk
PJNaBHY®, HO He eAMHCTBEHHYW €e CTOPOHY — XUMUYECKyk.
O6palieHie K MHBIM aCIeKTaM MOMET JMIb YCUIUTbL, HO He

- U3AMEHUTDH 0611.(81"0 BblBOOa . JHepreTuka U MNpUpPORa -— IJOXC

covyeTapWecs MNOHATUA W 3IKOJNOrUYECKas CUTYalusd Ha-
CTOSTENbHO TpeSyeT KapAWHaJbHBIX MEP IO BHEIPEHUN B
IPaKTHUKY TEXHOJNOrUM mnpeoSpa3oBaHUs U NoTpednenus
3HEepPruy, COXPaHAWIMX OKPYyXawigyw cpeny. Bonee Toro -
CHOCOSCTBYNIUX MOBLUUEHUR €€ KauyecTsa.

HuuTo He NPOTUBOPEYUT TaKOi BO3IMOXKHOCTH, XOTH Ha
3TOM NYTH MHOTO elle HayVHbX M TEeXHHUECKUX BONpOCOB,
ele Goiblle — OPraHW3ALMOHHBIX. JX pelleHHe — jesio He
npocToe u He GBICTPOE, OXZHAKO B 3TOM HAefle HaM HeNbad
ono3naThb, ecAH Mbl Bcepbe3 o03al0yeHbl GJaromoNyuyHeM
Hamero HOMa ¥ XOTHUM 3aCAYMUTb GNAaroRapHOCTb MOTOM-
KOB, 2 He UX NPOKJIATHL.

PaccmoTpeBs Takue BaxHbie OTPacJM MPOMBUIEHHOCTH,
KaK MeTaqlyprus U ISHepreTdka (BKIwYas ee UCIONAb-
30BaHHe B aBTOTPaHCHOPTE), Mbl AAJEKO He MuCYepnay
BCeX HalpPaBJEHUM NPaKTUYECKOH NesSTeNbHOCTH JeNoBexa,
XUMU3alUsd KOTOPbX AOCTUrJNIa BECbMa BBICOKOrO YPOBHS.

XuMEg B HeXUMMUYECKEX IIPOM3BONCTBAX

CymecTBYWT HHbe OTPaciu, He CBI3aHHble HANPAMYW C XM-
Miei. ONHaKO MOKHO C IIONHBIM OCHOBaHUEM TIOBOPUTb 06
UX XUMH3AUUM B COBPEMEHHBIX YCHOBHAX, TaK KaX B 3TUX
OTPacJdX MCNOJAb3IYWTCH MCKYCCTBEHHbIE MaTepHatbl, Co-
BepeHCTBOBaHUE TEXHOJNOIrUM MPOMCXOXUT ONaronaps
BHENPEHNW XUMUVECKUX METONOB M NPUMEHEHUN XUMH-
VeCKUX peareHToB. [IpennpHsTHA 3TOrO THIA — NPAMbE U
KOCBEHHble MCTOVHMKM XUMUMECKOro TexHoresHesa. Ilpak-
THYECKM Nx6oe U3 HUX He OSXONMTCE 6e3 ycayr XUMHUH, U
NONHBIA TMepeveHb HCTOYHUKOB XUMUMECKOro 3arps3HeHud
NONXEeH COonepXaThb UYYTh NU He BCe OTPaciu IIPOMBIN-
JEHHOCTH M CeNbCKOrOo X03A#CTBa, TpPaHCHOPTa M cepsl
KOMMYHaJbHO- GbITOBBIX YCAYT.
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MamuHEOCTPOMTEJNbHBE KOMIOJNIEKC KaK OCHOBa TEXHU-
YecKoro NepeBOOPYMEeHHS BCeX OTpacieil NPOMbIWIEHHOCTH
HOJNKEeH Da3BUBATBHCHA INpEXXe BCEro B HalPaBJEHHWM POCTa
OPOM3BOAKTENBHOCTH CTAaHKOB U arperaToB, CHUK@HHS HX
MaCChbl NIPM COXPaHEHUU IPOYHOCTH (METaJJI0EeMKOCTb),
ofecneveHHs INUTEIbHOTO0 ¥ HAZEXHOr O $YHKUMOEMPOBAHMS
B YCJIOBHSIX YKECTOVaWIMXCHA DEexuMOB paloTel (yBenuueHue
PaGovMX HaTpy3OK M TeMIepaTyp, [IOBbIUeHHEe arpeccus-

HOCTH CpPex ¥ T.I.). B pemeHMe 3THX 3aZay HaubOJbUmiK

BKJAaZ BHOCAT HOBbie MaTepHalbl, 3aMeHflle, YAyYillaoiue
¥ AONOJHAWLME TpPaIXIHOHEBE.

B MamMHOCTPOEHHMM HaxXOOAT WNHEPOKOEe MNPUMEHeHHe
OMaCTUYECKUE MacChl U CHUHTETHUECKUE CMOJB, JaKOKpa-
COvYHbie TOKPBITUS M pPEe3NMHOBble U3MENHd, KOMIO3ULUOHHbE
U KepaMMYECKHe MaTepuajbi, CIJaBbl HOBHIX BUIOB M Be-
mecTBa 0coG0M YUCTOTHL.

XuMu3anus OTpacieil MallTHOCTPOUTENbHOr0 KOMIIEeKca
CHOCOOCTBYET BHeJpPeHKw pecypcocfeperapummx TexXHONOrui
¥ yBeNUYEHM® BbIIyCKa I'OTOBO# NPOAYKUUM, HHTEHCH-
$UKalUX¥ Npouecca U MOBbUUEHHN KauyecTBa CTAHKOB M
MEXaHU3MOB, CHHXEHUN TPYyAOBBIX 33aTPaT, MaTEpPUAaJIOB U
sHepruu. MckyccTBeHHble MaTepHanbl NPUMEHAKT C LeJbl
BOCHOJHEHUd HENOCTaTKAa NPHPOJHBIX MaTepUajoB, a TaKXe
3aMeHbl TPAaAMLUOHHBIX MaTepuadoB Gonee 33PPEeKTUBHDIMH,
HONYyYa eMbMM XMMUUECKUM NyTeM. [lpu 3ToM BHeRpIwT B
IPOM3BOACTBO HOBble BeWeCTBA C TaKUMU NOTPeSHUTEeNb-
CKUMH CBOMCTBaMHM, KaKUMK He O0G6JafalT TpPaIULUOHHbIE
MaTepuanbl, YTO OTKPbiBa@T HOBble BO3IMONHOCTU INd
TEeXHUUECKOrO COBEpIUeHCTBOBaHUS W3 AeNuif.

Bonpmwas nosioBuH2 NEePCHEXKTUBHOX HOTPESHOCTH Malm-
HOCTPOEeHUS NPUXOAUTCH HAa KPYNHOTOHHaXHbE HOJKUMEPHBbE
NPOAYKTHI: MONU3STUIEH, MONUNPONUJIEH, NOAUBUHUIXIOPUN,
HOMUCTUPON ¥ €ro CcONoNUMepdbl, $HeHOoNPopMaNbAerunHbe
CMOJIBl ¥ MaTepHalibi Ha MX OCHOBE.

OTpaciy MAWMHOCTPOEHUS MO O6BeMaM UCIHONb3 OBaHUA
IMOJUMEPHbIX MAaTEpPHaJIOB ¥ UX POJUM B TEeXHUYECKOM CO-
BEpUEHCTBOBAHUY NPOAYKLUUM MOKHO pa3lNeluTh Ha TPpU
Ipy b

— 3JIeKTPOTEeXHHUYecKasd IPOMBIUIEHHOCTb, rae MOJu-
MepHble MaTepHUasbl TPAAULMOHHO NPUMEHSNTCS NPaKTHUECKH
BO BCeX BO3MOKHBIX IeTajgX M ONepauuax, a HUX 06DeM
cocraBiasger 40 % or ofmero moTpeGyieHus B MalMHOCTPOM-
TeJIbHBIX OTpacifx;

— npu6opo- ¥ CTaHKOCTPOEHUEe, PalHO3NEeKTPOHHKA U
IPOU3BOACTBO 3TEKTPOSHITOBOX TEXHUKM, TPaHCIOPTHOE M
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CeNnbCKOXO03ANCTBEHHOE MAUMHOCTPOEHME, HA ZHOJN KOTOPbIX
OPHXOAMTCS OKOJNO 50 % MCHOAB3IYeMBIX B MalMHOCTPOEHUM
NOJIUMEPHBX MAaTEPHAaJIOB, HO BO3MOXEH HaJibHeHIM# 3HAH-

TebHbH POCT YAeJbPHOI'O BeCa HCKYCCTBEHHbBIX MAaTEepHaJIOB

B BBUIYCKAEMbIX HM3NCJNHUAX;

— THXeloe H SHepreTuveckoe, HedTAHOe U ras3osoe,
YrolbHOe U XUMHUECKOEe MAIMHOCTPOEHHMEe, B KOTOPbX HOT-
pe6neHue MONKMMEPHbIX MAaTepHalloOB HeBbicoko (2,5-3,5 %),
HO ¥MX choenuduYecKue CBOMCTBAa OYEeHb BaXHM AL Tex-
HHJECKOro Iporpecca 3THX OTpaclei.

XuMH3alua OTpacied MalMHOCTPOMTENBHOTO KOMIJIEKCa
He OrpaHKHVHBAETCH MCNONb3OBaHUEM MCKYCCTBEHHBIX MaTe-
puanos. CaM Ipolecc K3rOTOBJEHHS MAalMH HEPEeOAKO CBf-
33H C INpPHMEHEHHEeM pa3JIMYHbIX XUMMUECKHX BelleCcTB.
HanpuMep, NOBepPXHOCTHO-aKTHBHbBE BemecTBa HO3BOJASNT
CYWEeCTBEHHO YJAyVllaTb PeXHWM ¥ KayecTBO XOJOXHOK o0f-
PaGOTKH MeTaloB, YBEIMYKBAaTbh CKOPOCTb pe3aHHd, MO-
BHIATb COXPAHHOCTbL PEeXyUero HMHCTPYMEHTa, ofecmevyu-
BaThb BBICOKY® CTeNneHb O6e3XUPHBAHUA MeTAJUIMMEecCKOd Ino-
BEPXHOCTH H T. &A.

FoBops 08 3KOJNOTHYECKMX NOCHAENCTBUAX XHMUIALUM
MAWHOCTPOUTENbHBIX OTpaclied, HYXHO OTMETUTb, 9TO So-
nee 20 % nracTMacc M CHHTETHYECKHX CMOJI, BBIIYCKaeMbiX
B Coserckox Cow3e, HCHONbIYOTCH B MallMHOCTPOEHWHH.
CnpaBemAAMBO CUMTaTbh, YTO MMEHHO TaKas xojad. "BUHBI"
nepen NPHPOAOH NPeNNPHATHA NO NPOHIBOACTBY MOJHMEp-
HBIX MaTEepUaJIOB MNPUXOAWTCHA HA MaWHHOCTPOMTENbHBbIH
KOMmJeKkc. YTunusanug, Ge3omacHoe XPaHeHde U Hepepa-
60TKa OrpOMHOM MacChl IONMMEPHBX MaTEepPHAJNIOB, BXOAAUMX
B COCTaP NpPHIIEAWNMX B HErOXHOCTb MAlliH, — BaXHad COC-
TaBNAWI@AS COBPEMEHHBbIX NPUPOROOXPAHHBIX NPOSJIEeM Malm-
HocTpoeHus. HaRoHel, cmeyuajibHoro pemeHus Tpebyer
BONPOC 06 WCKJINYEHMH HElaTUBHOTO BO3AEMCTBHS Ha OKpY-
Kawlye Cpedy XUMUYECKMX COeNWHEeHWH!, MCMIONb3yeMbX B
TEeXHOJOrM¥ MaMUHOCTpoeHuUs. IlocneaHee xocTUraeTcsd
npexle BCero BHeAPeHHEX 3aMKHYTOro BoXooG0OpoTa, uTO
yXe OCYIWeCcTBASeTCd Ha NePefoBbX NPeNNpHATHAX CTPaHbL.
Tax, Ha BoAXCKOM aBTOMOGMJIBHOM 3aBOJe 3KCINyaTHpPYeTcH
MOWHAR MOHOOOME@HHAas YCTaHOBKa NPOM3IBOLAUTENBHOCTbHI
500 u3/y, IPOBOAMTCA OVKCTKA CTOYHBIX BOX rajibBaHU-
YeGKMX HexoB, UTO ofecnevyMBaeT oOpraHW3anuo GeccToy-
HOTO npouecca.

CrpouTenbHas HHAYCTPUS - oOHa U3 HauGojee MaTe-
PHRJIOEMKHX OTpacleil NPOMBIIEHHOCTU. CTPOMTERbCTBO
Hcnons3yeT no 20 % Mmerasuonpokata, Gonee 25 % muno-
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MaTepuanoB, nout# 60 % cTanpubx TpyS u cBbure 85 %
neMesTa, a Takxe [0 % mracTMacc W CHHTETHUYECKHX CMOI,
NPOM3BOAUMBIX B CTpaHe. HKak BuAuM, mnolyvyeHue G6OJb-
WMHCTBA M3 IepevylcJeHHbX MaTepHaloB TaK WIH KHHave
CBA3aHO C XHMHUECKUM IPOILECCOM.

lpuMeHeHHe NJACTMACC W CHHTETUYECKHX CMOJI YBeau-
YMIOCh B MPOU3BONCTBE CTPOMTEJNbHbX MaTEPHAJ OB 3a IO-
crnenHee IeciTWIeTHEe NPUMEPHO B 2 pa3sa.

JanbHeiflias XUMU3aUUd CTPOUTENHCTBA OCYWECTBILETCSH
32 CueT HapalUBAHUA MOWHOCTE# MO NPOM3BOACTBY MCKYC-
CTBEHHBIX MaTepuanos. HaMeueHO yBENMVUTD BBHIOYCK
CTPOUTENBbHBIX IONUMEPHBIX MaTepuasioB 3a 1985-2000 rr.
c 5,5 no 19-2] T Ha Kaxabif MUNIMOH pyGuei, 3a-
TpaveHHBb# Ha CTPOUTENbHble padoTs. [lo MHEHMw cHenua-
JHCTOB, M 3TOT YPOBEHb XUMU3AIUU CTPOXTENbCTBa elle
He 6yneT COOTBETCTBOBaTh ONTHUMaJIbHOMY, HC ykxe ofec-
neuuT BbicBoSOXneHue no 400 Thic. PAaSOTHUKOB, 3aHATHIX
Ha CTPOMTeNbCTBE, COKpalleHUe pacxolla MeTalula Gonee

yeM Ha 3 MJH T, IEeMeHTa Ha I2-15 Mam T 1
TONJUBHO- 3HEPreTHUYECKUX PecypcoB NpUOJIM3UTENBHO Ha
8 MIH T. '

BaxHO AOHOJNHUTENBHO INOAUEPKHYTb, uYTO OPraHMU3alug
NPOM3BOACTBA NPENNoJaraeMbix KOJUYECTB MONUMEPHbX
MaTepuasoB okymurcs B 3-4 pasa ObicTpee, YeM BBON B
3KCNNyaTaliMl NPEeRNPUATUNM, NPOMIBOAALUX 3KBUBaJNEHTHOE
KOJIMYEeCTBO TPaZMLUMOHHBX CTPOUTEJbHBIX MaTepuUasioB.

OnenuTb "BKJIaX", KOTOPbX BHOCHT B 3arpd3lHeHue
OKpyKXablled CpenAbl IIacTMacChl, HPUMEHSEMbie B CTPOU-
TeNnbHOM UHOyCTPUM, HETPYOHO: OH COCTaBideT okoxo [0 %
oT ofiero ofbeMa TBepHblX, XUIOKUX ¥ ra3oo6pa3HbIX OT-
XOKOB BCeX 33BOXOB CTpPaHbl IO NPOU3IBOACTBY MNJIAaCT-
MAaCC ¥ CHHTETHUYECKUX CMOI.

CaMa TexXHOJOrus CTPOMTENbCTBA, HaCbleHHa®s B Halle
BpeMsd GOJNBIMM KONHUYECTBOM MEXaHM3MOB M TPaHCIOPTHBIX
CpencTs, CO3HaeT ONpeleNeHHOe TEXHOlreHHOe HaBleHHe Ka

. OKpyXalLyk CpeRy, HO HauGONblKi BPel OPUPOAe HAaKOCHT

32BOABl CTPOMTEJbHBIX MaTEPHAJOB, ¥ B INEepByw Ouepend
LJEMeHTHbIe.

K aKTUBHDIM 3arps3HBTeNsM aTMocfepnl OTHOCATCH He-
OpraHUyecKkUie BAXyl[ie MaTepuaNbl (eMeHT, MH3IBECTH,
PUIIC), KepaMuuecKkue, CTeKJNfsHHble ¥ APyrue INJaBiieHbie
H3xelNIiss, KPOBEeJIbHbie B IUAPOHU3IOJIAUUOHHBIE MaTepHaIbl

[leMeHTHBlE 32BOABl — MOWHBIA MCTOYHUK 3arps3HEHUd
aTMocyepsl nbUIbl, COAepXalled OKCHAbBI KPEMHMS, alk-
MUHHUS, KaJbLUMs, MarHHA U Kejesa, yroiab, rumnc, ac6ect




110

¥ pSX AOPYrUX NPOAYKTOB. OKPecCTHOCTH LEMEeHTHBX 3a-
BONOB elje HepPeAKO NPeACTaBIAWT co604 OGe3XU3IHEHHYW
XeJITO-Cepyl NYyCTbHI, IPOTAHYBIYNCS Ha MHOPUE KHJIO-
METPHl, I'Ie HeT PAacCTUTENbHOCTH. B TO XKe BpeMs H3-3a
OTCYTCTBUA 3YPEKTUBHOM OUMCTKU BbIGPOCOB CTpPaHa exe-
rOOHO TepseT LEMeHTa Ha CcyMmy 7 waH py6. Cosep-
IMeHCTBOBAaHKe TNbUIEyNaBAMBAHUI MOXeT XaTh B roa Ao 400
ThiC. T BBICOKOKaUEeCTBEHHOro IeMeHTa ¥ [,5 MIH T ne-
MEHTHOr 0 Chpbi, ySepeyb NPUPOLY OT pa3pyleHus, co-
XPaHUTDb XU3Hb U 3JOPOBbE JNAEH.

3TH nNpennpuUATHS HABIAANTCS TaKKe CHIbHBIME 32rDS3HU-
TeNsMH JNUTO- U IuRpocdepbl MO UHbM NPUYUHAM: B IPOU3-
BOANCTBEe ILeMeHTa ¥ GeTOHa paCXOIyeTCs OrDOMHOE KOJU-
YeCcTBO TBEPAbIX NPUPOAHHX MAaTEpHalJioB, a 3aBOXbBI, IpPO-
H3IBORAUME IEeMEeHT MOKDbIK CHOCOSOM, Xeje3oleTOHHbe
KOHCTPYKUMM, CUJHKATHBHA KUPIOUY ¥ KepaMUueckue TUICO-
JUTOBBIE ¥ OPraHOBOJOKHUCTHE IUIHTH, NIOTPeCALWT MHOTO
BONDbl, 3arpA3Hgs ONu3jexalue DeKU U BoaoeMbl. Ha mpu-
roTosleHHe, Hanpumep, | M° GeToHa 3aTpauuBaeTcd
200-300 n Boxan, a npu noxyvyerud | 3 OPraHOBOJIOK-
HUCTBIX IUIMT PacxoaywT 7-9 T mapa.

Ilna coxpaHeHus aTMoc{epbl, PHAPO- U JUTOCPepbl OT
BO3AEKCTBUS ObICTPOPa3BUBAKIENCHd CTPOUTENBHOX UHAYCT-
PHE HeOXOAUMB! COBEpIIEHCTBOBAaHHE TEXHOJOrWM INbUIeyNaB-
JUBAaHUR C MCHONDb3OBaHMEM 3YPeKTUBHBIX XUMMUECKHX pea-
FEHTOB, BHEJPEHUE METOAOB NepepaboTKU HeMeTallIUdeCKHX
OTXONOB ¥ CHOCOGO0B BOINOOMHCTKM C NEPeBOAOM NPennpHs-
TUM Ha 32MKHYTble BONOOGODOTHBIE LUKIBI, WUCIOJNb30OBaHUE
HEOVMIHeHHbX CTOKOB ZIPYTMX NPEeNNpUATHA B o0coS0 BOXO-
EMKHX TEeXHOJOrMYEeCKUX Ipoueccax, 3aMeHa IPUPOAHOrO
CHIpb HHBIMK MaTepHayaMi, HbHE He HaXONALMME Npak-
TUJECKOro NpUMEeHeHUd. ‘

ArponpoMbUIEHHB# KOMIJNEKC BKJIkYyaeT Tpu cdephl
ITPOM3BOACTBA . NPOM3BONCTBO CPEACTB NPOH3BOACTBA (Ma-
WMHOCTPOEHME) AN CeIbCKOr0 XO3IMCTBa, MNPOUIBOLCTBO
PacTUTeNbHOX ¥ XUBOTHOM IPOAYKUUM, COBIT U Iepe-
PaBOTKY 9TO¥ NPOAYKLUMM. B COOTBETCTBUE C 3THUM DPa3Ju-
JapeT TPU HaNpaBJieHUS XUMU3aLUKM arl POIPOMBILIEHHOr O
KOMIIJIEKCa M CBS3aHHBIX C HUMM I[PUPONOOXPaHHBIX MEpo-
NPUS TUH.

B cenbcxoxo34iCTBEHHOM MAllMHOCTPOEHUM [POGIEeMBl
XMMU3AUMM U OXPaHbl OKPyXallled cpelnbl NPaKTUYECKU He
OTNUVANTCH OT NPOGJIEM, XapaKTepHbIX AJs BCEerc Maluu-
HOCTPOUTENBHOr O KOMIJIEKCa, M PEeUAwTCH aHaJIOPUMHO.
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CenbCKOX038#CTBEHHOE MPOU3IBOACTBO - c{fepa oc-
HOBHO# ZNedTEeNbHOCTH arpONPOMBIUIEHHOTrO KOMNJIekca. B
1988 r. oro ofecmeuuBanoc 47,7 % oSteMa npoayKLMH, Mno-
raotuno Gonee 70 % OCHOBHBIX NPOM3BOANCTBEHHbX QOHXOB
¥ TPYAOBBX pecypcoB, ucnonbsosano 557,5 MIH ra ceib-
CKOXO3MCTBEHHBX yronuit, B TOM uncne 227,7 MJIH ra
I1a WHU.

OTAMYMTENbHDBIME YepPTaMyd HOCTIEeBOEHHOTO CEelbCKOXO-
39MCTBEHHOr 0 NPOM3BOACTB2 Bcero Mupa, xak u CoBeTc-
koro Cow3a, ABIAKTCH ero WHMPOKas HHAYCTPHANM3ALUA
BceoStemnpimas XuMidsanus. XuMud B CeNbCKOM XO3HMCTBeE
NpPUMeHs eTcs A7s TOBbUUEHUS HPOAYKTHBHOCTH PaCTHTEIb-
HOF'O M KUBOTHOIO MUpa.

OcHOBa OpPraHHMEeCKUX COeAWHEHWH!, BXONAUMX B COCTAB
pacTeHuit, — yriepox, BOXOPOR M KUCHOPOX, MCTOUHUKOM
3THUX 3JIEMEHTOB SBJANTCS ATMOCHEPHbI! YUJIEKUCHAbH ras U
nouBeHHas Biara. TakuM o6pa3oM, GONbUag YacTb “CTPO-
HUTENbHOro MaTepuaya' MOCTaBIAAETCS PaCTEHUIM He MOu-
Boit, a aTMoc@epou. ScHO, WTO N9 HOPMANDBHOI'O Pa3BUTHSH
pacTeHM# HeOOXOAMM WUCTBIA BO3AYX, He COXepXamui
3HaUUTENbHBIX KONUYECTB 3arpsa3HeHui. ONHAKO KauecTBO
HOYBBl TaKKe OUEHb BaXHbi1 aKTop.

Jump TpM yxe YINOMSHYTBIX S3JIeMEHTa COCTaBAAWMT OC-
HOBHYW Maccy pacTeHus, Bcero xe ux Gonee 70, npuuex
16 sBagwTcd abcolWTHO HeoSxXoAuMbMu. B oTamume or
yriepofia, BOAOPOLAa M KHUCJNOPONAa OCTaJIbHbe M3BJIEKaWTCH
3 TOYBb. 3TO B IepByw ouepexdb asoT, QocPop, Kaumit,
MaTHUM, KaJdbLUUi ¥ B MeHbIUIEH CTeneHu cepa. B mouse
O6bIMHO ONyWAeTCcs HeNOCTaTOK IepBbIX TPEX 3IJEeMeHTOB,
NONOJHEHHe KOTCPbiX U COCTaBASeT TJaBHY® 3a60Ty
yeJioBeKa. » '

A30T BXOOUT B COCTaB GeJKOB M GONBUKHCTBa Opra-
HUYECKHUX coenuHeHui. docfop B pacTeHMSX NpPenRCcTaBiIeH
KaK OPraHUYEeCKUMM, TaK U HEeOPraHHUECKUMH COeIHHe-
HUAMHE. Pa3nauuHbl ¥ MX Qu3uoNOTHYECKHe HeHCTBUA:
HepBbif rJlaBHbM 06pa3oM CIOCOGCTBYeT POCTY pacTeHUH,
a BTOPOM ycKopseT uUX co3pesaHue. HKanuit B Hopme Ka-
TUOHA BDUIONHAET POJIb CTUMYAATOPa O6Pa3OBaHUS CaXapoB
¥ IpPYruxX YyrjaeBoNoB, a TaKXe I[OBBIIAET YCTONYMBOCTD
PacTeHU# K He6Iar ONPUATHBIM NPUPONHBIM YCIOBUAM ¥
Pa3JIUYHDM G OJIE3IHAM.

KpoMe nepsTU NEpEuUUCIIEeHHbIX 3JEeMEeHTOB, paCTeHUd
06f3aTeNbHO COHEPXaT COTble UNIM AaXe THICAUHBIE HOJH
NpOLEeHTa CeMd MUKPO3JIeMeHTOB: 6op, MonuGmeH, Meds,
UWHK, MapraHen, Xeje3o U Ko6anbT. Masoe conepxauue
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He CBURETENbCTBYET O HE3HaUMTEeAbHOCTH MX poun. OuHn,
BLIIOJNHSASY QYHKOUM KaTalu3aTOPOB, OGeCIeYyHBA®T HOpOTe-
KaHMEe Deaknui# ofMeHa BelecTB, 6€3 KOTOPbX HEBO3IMOXHO
HOPMaJjlbHOE Pa3BUTME H CYWECTBOBaHUe PaCTeHui. B mou-
BaX MOXeT He XBaTaThb MHUKPO3JIEeMEHTOB, U BBeIEeHHe UX
HeSonbpumx XoauuecTs (oT 2 mo 20 Kr/ra) cnoco6CTBYerT
CHUMEHUD CPOKOB CO3PEeBaHuf, POCTY YpPOXaep U yayuime-
HUl KayecTBa [IPOAYKLUKH.

TaxuM o6pa3oM, OCHOBHOE HalpaBieHHE XHUMU3aUUU
CenbCKOX0344CTBEHHOT 0 NPOM3BOACTEA — NpPHUMEHEeHHe pa3-
HOOOpPa3HbIX. YROSPEHUH ¢ Leablw ofeclHeveHMs pacTeHui
HEeROCTAaWUMMK XUMHUECKHUMU 3JIeMeHTaMH, YTO MNOBBILUAET
ypOXait MU ero KavecTEO.

CYOpMHUPOBAB C INOMOWb0 XUMUM MIEaNbHY® NOUBY, Mbl
TeM He MeHee MOXeM NPUATH K [evyalibHOMY pe3yiabTaTy,
TaK KaK PacTeHUd [ONBEPXEeHbl Pa3NUYHbBM OONE3HAM, uX
POCT OrpaHMYMBANT COPHAKM, a IUIONB,, KOPHH M cTebnu
HoenalT BPeXHble HaCeKOMble, I'YCEHUIBl, JNHYUHKU, TpPbIY-
Hbl. bopp6a € 3ITUMH SABJIEHMSIMM COCTaBJSET BTOpoe, He
MEeHee BaKHOe HaNpaBJieHHe XUMMU3AUUM CeNbCKOXO3IAMCT-
BEHHOT 0 NMPOK3BOACTBA.

Haxoren, TpeTbe HanpaBJeHHEe YVYaCTHI XUMUNECKHX
BelecTB B HNPOW3IBOACTBE IPOAYKTOB NUTaHUA TPeACTas-
JIeHO pa3HOoO6pa3HbBIMM MaTepHalaMH, B IepBylM OYepens
IIONMMEPHbIMKE (B BUAE NJEHOK, CTPOMMATEpHasyloB M T.I. ).

Ipy caMOM ONOTHMaJBHOM MCIOJb3O0BaHHM moOneR ™
MacTOUI BecbMa OrpPaHHUEHa BO3IMOKHOCTbL BOBJIEUSHHH HO-
BbIX 3€Mellb B CEJbCKOXO3AKCTBEHHbH! 060POT BCJENCTBUE
pocTa HapOROHaceNneHUs ¥ ypPOaHU3IUPOBAHHBIX 3OH, MOI-
HOrO Pa3BUTHA IPOMBIUIEHHOCTH, TPaHCIOPTa M I OPHBIX
pa3pafoToOK, a TaKke H3-3a YCUAMBaWIUXCA TNPONECCOB
3po3ur. IloBbeHHEe NJIOKOPONUS NONYB — peaJbHBII OyTb
YCHEWHOro pelleHus NnpodieMbl N0 O6eclIeveHM® HacCeleHus
IIaHeThl NPOAYKTAMM NHUTaHHsd. PemuTb 3Ty npobiewmy
MOXHO TOJNBKO C IIOMOI(bl0 MUHEpaJbHbIX yno6peHui, co-
AepxalWXx B IepByk ovepeab coau a3zora, $ocPopa u
KaJug, JTO TO3IBOJAET PE3KO NOBBICHTb YPOX2aM OCHOBHBIX
CenbCKOXO3IANCTBERHBX KynbTyp. HauBonbumit 3%PexT
CKa3bBalT NepBble RO3bl YNOOPEHH#, BHOCHMBIE B INOYBY.
Ha onpenmenenHoM ypoBHe NPHPOCT ypoxas NpeKkpaljaeTrcs,
a 33aTeM BO3MOKEH Naxe ero cnafx. Ito 3fPekT ‘“ne-
peynoSpexus ", T.e. BHECEHHA B [OUYBY GoJbliero
KOnuyecTBa yRoSpeHu#, yeM HeoSXOOUMO B COOTBETCTBUHU C
ee XapaKTepoM.
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OrpoMHbLDf 3KOHOMHUECKHH 3PPEXT MCHIONBLIOBAHUA YHOG-
PeHM’ HECOMHEeHEH, ONHaKO OH CONPOBOXHAETCS U OTPHNaA-
TeNbHbIMY $BJEHHAMH. B nepByw ouepenp 3To cBf3aHO C
BPeIHbM BO3NEACTBUEM YHOSPEHMH M UX COCTaBIALMIMX Ha
OKpyXaxwiyk cpely. B cnyvae “nepeymo6penus” naxe mpu
CTPOrOM COSNKWAEHMM TEeXHOJNOIWM BHECeHMs yHOSPeHu# B
[IOYBY, ArpPOTeXHHUECKHX CPOKOB 3IHAaUMTENbHas YacTb BO-
ROPacTBODPUMBIX YHOSPEHUH BbHIMBBAETCH U3 [OUBBl TaJbMH,
HOKAESBBIMI ¥ TIDYHTOBBIMH BOXaMH U "AocTaBnsgseTcas” B
Pexy, BOXOEMbl, a 3aTeM U B Muposoit okeaH. B Bomax
HAKAaIIMBAWTCH BemecTBa, Bbi3bBakuue OypPHOE pa3BUTHE
PaCTUTENPHOCTH, 3arpa3HAlIlE#f BOXOEMBl, B pe3yiabTaTe
Yero OHM NpeBpamMawTCs B Ge3Xu3IHEHHble S0JI0Ta, NuUmeH-
Hble KHUCJIOpOZa.

llpaBunbHoe, HayYyHO OGOCHOBaHHOE NpPHUMEHeHHe yxol-
PeHM# — 3ajava He TOJbKO 3KOHOMMYECKas, HO M B He
MeHbllledl CTeNeHM 3KoNOruyYeckas. XMMU3IALUS CeJIbCKOro
X039#CTBAa He HONKHA CONPOBOKIATHCH YXYHNEHHEM Ka-
yecTBa OKpyXawued cpenbl.

BrNyCK MUHEpPaAbHBX YROSPEHHUH HEyKJIOHHO PacTeT U B
1989 r. cocraBun 34,3 MnE T. 3TOT pocT, B CBOW oue-
penp, NPMBOAMT K TOBHMEHMN TEXHOT EHHOMX Harpy3Ku Ha
OKpyXawwyl cpedy. OHa NpOABNSEeTCHs NpPM NPOU3BOLCTBE
ynoSpenuit u cBf3ama c noSbMelt # mepepaGoOTKON mpH-
POZHOrC CHPHE B YCBOEEMble PaCTEHWIMHU QPOPMBL

Tonpko MUHEPaJbHLIME YZOSPEeHHIMUM He O60ATHCH. B
CEeNbCKOM XO3f4CTBe BCEro MUpPa TaKKe WHPOKO MpH-
MEeHAWTCH NecTHUMAb (MaT. pestis — 3apasa, ceado — y6u-
Bal) — XHMHYeCKHe CpencTBa GOpbObl C MMKDPOOPraHMU3-
MaM{, PaCTEHUSMM M NWUBOTHBIMU, BDEIOCHOCHBMH WJIM Hexe-
TATENHHBIMM C TOUKM 3DEHHY SKOHOMHKM WM 3XpaBo-
OxXpareHus. CpeAcTBa GopbObl ¢ HaCEKOMbIMH Ha3bBANT HH-
CeKTHULLAAMH, C BbICIMMH PACTEHUSAMH — repSuIUIaMu.

[loTepy cembCKOXO3TMCTBEHHON NPOAYKUUM B Mupe
BCIENCTBHE XU3IHEASATEeRBHOCTU BPENUTeNedl NPuGIMKaNTCH
K [ wmapm T/roxm. IlecTHnuAb!, YHHMYTOKAad WUX, H3IGABASWT
HaC OT MONOGHBIX NOTepb. BaXkHO MOAYEPKHYTb, YTO NpH-
MEHEeHUe MNEeCTNRMIOB HaeT HaHSOJbMUA 3IKOHOMUMYECKU
3§PeKT Mo CPABHEHHH C APYTUMH HalpPaBJEHUAMU XUMU3aLKH
CenbCKoro xXo3gMcTsa.

JKonormyeckuit, ke 3PPeKT UX NPUMEHEHNS BecbMa Hera-
TUBEH. B xEpe exeroZHO 0T OTpaBJeHHMs NecTHIHAMU
(n3-32 HecoGJNMReHUs MPaBUJ WX IIPUMEHeHWd) norubaer 14
TBIC. YeJIOBeK, a Oe3ayMHOe M Ge3rpaHMYHOE MCIONb30Ba-




114

Hie INeCTHUMAOB OTPHNATENbHO CKa3biBaeTCsd HAa 3OOPO-
Bbe Gonee yem 700 THIC. VeNOBeK.

MUPOBO# aCCOPTUMEHT NECTULUAHLIX NPENapaToB HaCVH-
TbiBaeT B HacTosliee BpeMs Gomee [00 ThIC. HaUMEHOBa-
HUM, 2 OIS UX NPOM3IBONCTBA MCHOOAb3yeTcs oKoxo 900 xu-
MHUECKHX COeNWHEHU#, OGonbilag YaCTb KOTOPbX OGJNaldaeT
BPEeNHbIM BO3NEACTBUEM Ha YelloBeKa, B TOM UMCIE TaKuM
oco60 OMacHbM, Kak reHeTHueckoe. HeoSxonumocTp 6onb-
WOr0 KOJAKMYEecCTBa pa3JUYHbIX NEeCTULUIOB He BhI3bBaeT
YOUBJIEHUS, eCJIM HMeTb B BUIAY, UTO NPOAYKIUKE CEIbCKOro
X039¥CTBa yrpoXaeT He MeHee 8 ThIC. pa3JIMYHBIX I'pPus-
KoB, cBbame [0 TbIC. HaCEKOMBIX, OKOJIO 2 THIC. UYepBei,
Pa3JUYHbe I'Pbi3YHBL :

- HauGonpwyw yrposy npencTaBiswT NeCTHLMAb, HIPOSB-
JSpIIEe MyTareHHbi 3%PekT. COTHM BUXOB HaCEKOMBIX 1
Kilelieid Npuo6pesnn, HAaOPUMEP, YCTOMMMBOCTb (aZamTHUpPO-
BaJMUCh) K HEHCTBUW XJOP- U QOCHOPOPraHUYEcKHX MH-
ceKTUNUAOB. ['eHeTuueckad Xe amanTayus NONYJAALUMA Yelso-
BeKa K BO3REHCTBUNW BO3PACTaWI(Ero 3arpi3HEHUT MyTa-
resaMu (meCTUUMOAaMH) HEBO3IMONHA, U HYXHbBl Hes3a-
MeANuTeNbHble Mepbl, UTO6bl OPeAOTBPAaTUTb NOCTYIJIEHUE B
OKpyXally® Cpedy GHOJNOrMYEcKM aKTHBHBIX MyTareHoB. B
3TOM CHUTYyalUWM OYEHb BaXeH NPaBWIbHLII NMPOrHO3 TIeHe-
TUYECKMX [OCHENCTBUHA 3arpA3HEHUs OKPyXalueid cpensl

Ilns venoBexka HauboJee ONMaCHO HaKOMNEHKe NOCTAaTOUHO
CTOMKMX XJIOPOPraHMVECKHX mnecTAnuuos - Tuma JJIT g
npenapaToB IOHEHOBOT O pPAfa, KOTOpPble CNOCOGHB COXpa-
HATbCS HNUTENbHOE BREMS B HOUYBe W BO BCex O06BeKTax
OKpyXaloljeit Cpendl, MONaZas B KOHLE KOHLOB B IHIY Ye-
JoBeka U kuBOTHbX. B CCCP ycTaHOBNEHbl cTporue IpaBK-
N2 NPUMEHEHHUS 3TUX NpemapaToB. Mepbl IO YNOPAZOVYEHUN
IPUMEHEHUS XJOPOPraHMUECKUX NEeCTUUNIOB NPUHATH BO
MHOPUMX CTPaHaX Mupa.

He MeHee Bpenmub nAf YeNoBeKa ¥ XMUBOTHBIX IeCTH-
UMb, COXEepKallie TOKCHUYHble MeTainnel. B EBpome mpaxTu-
YeCKM . He UCMOJIb3YWT SANOXUMMKATBI, COHEepPXalme KaIMUi,
CelleH M CBMHell, 2 B ABCTpajuu BOooOGWe 3aNpeleHo Hemo-
CpelcTBEHHOE NpPHUMEHEHUe Ha [OJNAX JNwObX NeCTHLUIOB.
Opraumvyeckie COenMHeHUS DPTYTU NOKA HEe MCKIOYEHB! M3
CeNbCKOXO3AUCTBEHHOr 0 NPOM3BOACTBa, Tak KaK UM ele
He HalIeHO pPAaBHOLUEHHO} 3aMeHbl NPHM NPOTPAaBIMBAHUM
CEeMsH.

YcTpaHeHHe BPeNHOI'O BJIMSHUA NeCTHUULOOB 3aBUCHT, C
ONHO# CTOPOHBI, OT YCHexXoB B O6JacTH CHHTE3a UM TEXHO-
norud 3PPEeKTUBHBIX HPemapaTOB CeJeKTHBHOro HAeiCTBHS,
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KOTOpble OKa3bBann Gbl MUHKMAJIbHOE BO3NEHCTBHE Ha BCe
monesHoe xuBoe., C IAPYroi CTOPOHBI, OVEHb BaXHO Pas3-
paSoTaTb, YCOBEpPWEHCTBOBaTb M BHENPUTDb ONTUMANbHDIE
MEeTOonbl NIPKMEeHEHUs NeCTHUUAOB B CEJbCKOM XO03sicTBe.

HoBble CenekTHUBHblE MECTUIKIB HOJKHbl JEIKO M GBICTPO
pa3iaraTbcs BO BHelWHe# cpeXe ¢ O6pa30BaHUEM IPOCTe#-
uMx Ge3BpedHbX cOeAMHeHUN. HeManoBaxHa TaKke paspa-
6oTka Hau6ojee PalMOHANbHBIX C TOUKH 3PEHUd BO3NEHCT-
BHS HAa OKpyXawlyl cpeay MeTOROB BHECEHMS NeCTULUIOB
B moyey. Hanpumep, npumeHeHMe TPaHyJ M KalICyJaupoBaH-
HbIX NPONYKTOB NPeNNOVTUTENbHe} ONbUIeHHs, OCOSEeHHO
KOr'Zia OHO NMPOBOINMUTCS C MKCIONb30BaHUEM aBMALMU.

C TnoMOMbY MUHEpaJbHbIX yONOOPeHH! ¥ NEeCTHIULOB MOX-
HO ofecneyuTb MOJyUYeHHEe BLICOKMX ypoXaeB, CO3OaThb yC-
J0BUS NNd pelleHHs NPONOBOJBbCTBEHHOX NPOGJIEMbl B Hallei
cTpaHe. B TO xe BpeMs Henb3d 3albBaTb, UYTO B CaMbX
ONMTUMaJbHBIX YCHOBUAX Jumb 50-60 % BHOCHMBIX MHHE-
PanbHBIX yNOSpEeHWH ycBaUBaeTcs PacCTEHMIMH, a BTOpad
X TOJIOBUHA MOCTYNaeT B NPUPOXHYM CPely, OKa3biBas Ha
Hee Gonblioe TEXHOreHHoe HaBJiieHHe. HyXeH KOMINEKC Ha-
YUHO- TEXHHUECKUX M OPraHM3alUOHHBIX MEPONPHATHHA IO
MUHMMHM3AaUUM 3arpsi3HEeHud IIOYBbl — BaXHeillero RPUPOX-
HOrO pecypca, ONpefelsdpliero B 3HAVUTENbHOX CTeleHH
GOraTCTBO CTPaHBL

OneHuBas COCTOSHHE W TEPCIEKTHBb MCHONb3IOBAHUA B
CeNbCKOM XO3fHCTBe MHHEpalbHbX yXOSpPeHHUd u mnec-
TUOUAOB, clenyeT noadyepkHyTs, uTo B CoBeTckoM Cowse,
KaK U BO BCEM MuUpe, PaCTeHHeBOACTBO B Gonbumeit cTe-
neHu NONBEPKEHO XUMH3all¥H, YEeM XHBOTHOBOLACTBO. Kpowe
TOro, JeTKO MpOoCJeXUBaeTCcd TeHAEHIHUd ONepexaplero
pocTa TNPOU3BOACTBa HECTHLMAOB MO CPaBHEHUN C
NPOU3BOACTBOM MUHEpaJIbHBIX yROSpeHui.

Henb3s He OCTaHOBHThCH elle Ha OOHOM CTOPOHE XUMYU-
3alUU CEeNbCKOXO34ACTBEHHOr 0 NPOM3IBOACTBa, 3aKiIkvalko-
meics B NPUMEHEHUH CaMblX DPa3HOOGPa3HbIX MCKYCCTBEHHBIX
MaTepuajsoB. 3TO, HaIpPUMep, MOMMMEpPHble IUIEHKN IVl Tel-
JNUI U OTKPHITOPO TPYHTa, pa3JUYHble 3MYNbCHM, KIeH,
JaTeKchl ¥ OPYyry¥e XUMHYEeCKUe HPOAYKTH, IPUMEHsoIMecs
Ins BOCCTAaHOBJIEHUS BEPXHero cios mouBbl. C TOYKHM 3pe-
HUS 3KOJIOTHM 3JeCh HYKHO YIOMSHYTb He TOJNBKO O IHPOU3-
BOINCTBe MONMMEPHbIX MaTepualoB, HO Takxe ¥ 0 Heofxo-
IUMOCTH MUX YTUWIM3AUUH M YHUUTOKEHUS. -

HakoHern, eciy rOBOPUTb O KOHEYHOM CTaOUM HedTesb-
HOCTM arpPONPOMbIINIEHHOrO KOMIJIeKca — cObTe M Nepepa-
6oTKe, TO M B 3TOM Clyyae NPUXOAUTCH KOHCTaTHPOBATh,
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YTO 3IKOHOMUMYECKM 3IYPeKTHBHas XMUMU3aLUsg MOXMET CONpo-
BOXZATLCA 3KONOrMYECKUMM OCJNOXKHeHMamu. [lpaBha, B
3TOM CNyyae OHM MUHMMaJIbHBl, XOTH IeYaJlbHO M3IBEeCTHbE
$aKTe NPUMEHEHMSs HENOCTAaTOUHO NPOBEPeHHbX N06aBOK,
HalpyMep KOHCEpBaHTOB, He ONUH pa3 Oynopaxuiau obue-
CTBEHHOCTb BCEro Mupa. .

XUMU3AUMA arPONPOMBIWIEHHOT O KOMIJEKCa MOCTaBHIa
Henblt pix HpoSieM Nepel CUHTETUYECKOH XUMUEH, XUMH-
UecKoit TeXHOJOrued, arpoxumueit u Ouonorueir. W Bce-
TaKH Henb3f He MONUYEePKHYTb, UTO 3TO NpobieMbt B 60Mb-
me# CTemeHW OPraHU3IALMOHHBIE, YeM HayuHble. CIUIKOXM
MHOrO elje MNpuMepoB O6eCNeYHOro XpaHeHHus pa3IUuHbIX
KUMUYECKHX BEIecTB, BKJAWYad CUJIBHOTOKCHVHBIE, Se3nyM-
HOro MX NpUMEHEeHHS B ywepS npupone u 6e3 NOAb3bl ANd
nonei.

llponymarHast, HayuyHO O6OCHOBaHHA® TEeXHOJOTHS XUMU-
3alM¥ arpPONPOMBIIIEHHOr 0 KOMIUIEKCAa elfe He BCEerxa M He
Belle CTajla NPUBBLIYHONX HopMok. “Jlo6poe meno, — mucasn
JL. H. ToncToit, — coBepmaeTrcs ‘¢ yCHAMEM, HO KOrxa ycu-
Jaue NOBTOPEHO HEeCKONBKO pa3, TO TO Xe AeJ0 CTaHOBUTCH
OpUBbMKOK ", [IpUBBNKY 3Ty, eclM ee eme HeT, HaZO pu-
BUBATb. YCJIYIM XUMUM, OKa3biBaeMble CEJIbCKOMY XO3fi-
CTBY, OTPOMHbl, HYXHO TOJIBKO YMETb Da3yMHO UMM NOJb-
3oBaTbcd. Ha 6naro uemoeexky, Ho He BO Bpex mpupoXe.

OT npou3BORCTE, rAe pPOXb XUMAM BesHKa, HO IpPO-
ABIAETCH He BCerxa B $BHOM JopMe, XOTHS M onpenenseT
3HAUUTeNbHY® JOJIK ychnexa, NepeineM K OTPaciasM Npo-
MBIIVIEHHOCTH, B KOTOPbIX XUMUUECKOe MpeBpalieHde Be-
WecTBa NPUCYTCTBYEeT “"HAa 3aKOHHOM OCHOBaHUU".

[IpoxblLNIeRHOCTS N0 NpPEeBPal{eRH® BemecTBa

Odpa'rpmcs K TEexXHONOrusM, O XUMH3AUUM KOTOPBIX TI'OBO-

_puTy He npuxonutcd. OHM -~ CHJNOWHAs XUMHUsA. PaccMar-

pUBasg XUMUUECKYW NPOMBIUIEHHOCTb B IMPOKOM acIeKTe,
MBI, T2K M€ KaK ¥ B CHyyae MALMHOCTPOEHUS M CEIBCKOro
X034#CTB2, MOKEM TIOBOPHTb O ENUHOM KOMIJIeKce. XuMu-
KO-TeXHONOTMYECKHA KOMIIEKC — 3TO XMMHMYECKOoe MalliHO-
CTPOEHNE, XHMUUECKas M HeJTeXUMUYecKas IMPOMBIILIEH-
HOCTb, NPOM3BOACTBO NO NONYYEHH MUHEPaJbHbIX yHobpe-
HIR.

XumuuecKkoe NalMHOCTPOEHHE He MMeeT OCOSbIX OTINUU
C TOUKM 3PEHUS OJKONOrMM OT APYI'MX HAIpPaBJIeHUH mesd-
TeNbHOCTH MaUMHOCTPOMTENBHOTO KOMIJIexca, a IO3TOMY
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06pPaTHMCS HENOCPEACTBEHHO K NPEANPHATHAM, BbIIyCKalw-
UMM XUMHYECKYl HPOAYKNHN. JIs HUX XapaKTepHBbi BbiCOKad
MaTepHaZio- ¥ 3HEpProeMmkocTb, upe3BbiyajfHOe pa3Hoobpa-
3He MCHONb3IYEMBIX XMMHYECKHX NPOAYKTOB, CPeld KOTOPbX
HeMano BpeAHbX NN NPUPOAM M YeJoBeKa, NPUHIU-
nHanbHas BO3MOXHOCTb 100 %-Horo Hcmonb3oBaHES OTXO-
NOB B APYFMX OTpPacisx NPOMBULIEHEOCTH, BBUIYCK NPO-
OyKIUH, KoTopas jiuéo B mpouyecce moTpeSieHud, NGO mo
UCTEYeHUH CPOKa MOJNb3OBaHUY U INpPH nanbneﬁyeu Xpa-
HEHHH Valle RCEro OKa3bBaeT HeraTHBHOE BO3NEHCTBHE Ha
OKPYMawlyl Cpeay ¥ TpefyeT CHelHaJbHBX METONOB ee
3aL{UTH. .

Xumuuyeckas NPOMbUUIEHHOCTH OO03eRHHAET NpeAnpHs TUsA
I NPOM3IBOACTBa, NPUMEHHIWIME XUWUIECKHE MEeTOAB mepe-
Pa6OTKYE BemecTBa ¥ BBOIyCKawIUe XMMHYECKHEe NPOAYKTHL
Mbt yxe He pas MONVEPKMBAJNM, WYTO He XUMUUECKad IIpo-
MBIUTEHHOCTDb SBJAETCSH rJAaBHBM INOCTaBUMKOM 3arps3HeHUM
(puc. I1), HO Henb3s He CO3HATbCA, VYTO MMEHHO ANd nee
XapaKkTepubl BbSpoch, HauGonee omacHble INS MNPUPOXHOA
Cpenbl, UeJOBeKa, XHBOTHbIX U PacCTeHUM.

BoT moueMy Ha mepBbii IJaH BbLXBHUTAaeTcd MNpofieMa
VCTaHOBJIEHMS CTENeHUd 3KOJOrUYeCKOd HO3IBOJNEHHOCTH BbI-
INycKka ¥ NOTPEONEHME XUMHUECKOX HPOAYKIMH. Koueqno:
9T0C He O3HaYaeT CTPEeMAEHHs K CBOPAUMBAHUI XUMUUYECKOH
npoMbiieHHOCTH. Hac6opor, oHa cTalWIbBHO pa3BUBaETCH
onepexanmuMK TeMmamu. [IpuuuHb Takod TEHXEHIUK oOue-
BUAHBI u O6ycJ]OBJEeHbB OTCYTCTBHEM aJlbTepPHaTHUB KaTe-
pUanaM, NPOM3BOAUMBIM XUMHYECKO¥ NPOMbULIEHHOCTbl. OHa
ofecrneyuBaeT MNONOJHEHMEe HeHOCTaTKa NPUPORHBIX MaTe-
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PHaJIOB UCKYCCTBEHHbMU, HepeBKo Goiee 3PPEKTUBHDIMY;
3aMeHy TPaRMIUOHHMX MaTepPHalioB CUHTETHUECKUMM NpO-
OYKTaMu, O6NanalmUMM JIYIUMHE 3KCIIYyaTaHMOHHBIMUM Kauve-
CTBaMH, HCIOONb30BAaHHE HOBBIX BEUWECTB C TaKUMHU cCOve-
TaHUAMU CBOMCTB, KOTOPble OTKPBBAWT HOBbIE BO3MOXHO-
CTH TEXHHYECKOrO COBEPUEHCTBOBAHUS M3Ielui.

PaccmaTpuBas 3KOJIOrMYecKMe NPOSJeMbl pa3BHBaleics
XUMMYECKO# HPOMBUWIEHHOCTH, CJenyeT OSpPaTHTh BHUMaHUE
Ha TO, YTO HE TOJbKO HOBbE NPOLECCHl U MaTepHaNbl, HO
U K3JaBHa NCHOAb3yeMble CO3NANT B HAMM IOHW  HOBYW
IKOJIONUYECKY® CHUTYaLHl B OKpysallieM Mupe. [locnennee
NPOUCXOOUT M3-32 YPE3BbMAHHO GBICTPOro pocTa 06%5eMoB
IIPOM3BOACTEA. _

[lpoMblINeHHEOCTD XPYNHOTOHHAXHBIX HEOpPraHEYec-
KHX BemecTs — 3TO B NepByM ouepexb NaBHO OCYymecT-
BJsieMble NMPOM3BOACTBA CEPHOX U 230THOH KUCJIOT, AMMUA-
Ka u 6uMxXpoMaTa, KapG6OHaTa U I'MAPOKCHAa HaTpus. ONHAKO
eCNI¥ IO BOMHBI, HaINPUMep, CEepHO# KUCJOTHl BHIIYCKaln
npuxepuc I,5 Mar T/roz, To B [989 r. ee HmpomM3BOACTBO
nocturyno 28,3 MAH T/rox, T.e. BBIPOCHC mOYTH B 20
Pa3. AHaJormyHas KapTHHa HalioAaeTcd I BCei XUMU-
JecKoM NpOoayKIUHU.

KonmuecTBeHHBI# pPOCT 063eMOB IPOH3IBOACTBa 3TO
NPOAYKIMM He MOr' He NPUBECTM K XavyeCTBeHHbM M3MeHe-
HUSM BO B3aMMONEMCTBUM C NpPHpPoRoik. Hanpumep, ¢ naBHUX
BPeMeH U B Haulm XHM 6 MW X P O M a T H a T P U €
Na Cr 0, momyyawT U3 OKCHUIAa XpOMa IO PEaKIUiM:

o
- C
205 + 30, + 4NaC05 2190 Cana cro, + 4co,,

NajCro, + HpS0, ——> NaCr,0, + NayS0, + H,0.

[lp KOHUEHTPHPOBAHHM KOHEVHOr O pacTBOpPa BbUIENSET-
CH KPHCTaJIIMVECKH# OMXpoMaT HaTpusa. EcTecTBeHHO, Ma-
TOVHB(# PacTBOP NPaKTHYECKH HEBO3IMOXHO MOMHOCTBK OC-
BOSONUTH OT NPOAYKTOB peakuuu. COBCEM HEMHOT O, BCEro
nuwb 15 xr SuxpowaTa HaTpus Ha [ T roTtoBoif NpomyK-
UMM OCTaeTcs B pacTBope. Korzna-To Hac 3To He OYeHb
BOJIHOBaNIO, TaK Kak HeSoJbliMe KOJIMYECTBa COeNUHEeHUH
XpOMa, INoNajaBlMe B BONOEMbl, €CTECTBEHHO pa36aBJg-
NUCH BORNOK NO HUVTOKHO MalbiX KOHLEHTpauui, KOTopbe
He OWyWajd NPUPORa U VeJoBeK. JHas KapPTHHA CKJazbi-
"BaeTCsd B Haum IHU. COBPeMeHHb! MUPOBOI BRBIYCK Ou-
XpoMaTa HaTPUS COCTaBAfeT | MIH T/TOX, a, 3IHAUUT, exe-
rOOHO B BOXOEMb NomafgaeT IS5 Thic. T BeCbMa TOKCHYHOIO
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XPOMCONEPKallero NPOAYKTa. A 3TO yxe Hajexko He Ge3-
onacHo!

TlpuMepHO TO Xe caMoe HaGaoxaeTcd M B HNPOM3IBOACTBE
r “"m 1 p oK ¢C U X a HaTTPpM™T4a NaOH, umm
KayCTHVYEeCKO# conpl. Ero moayyawT 3JIEKTPOJAM3OM pacT-
BOpa XJOPMIAa HaTPUd € DPTYTHbM KaTomoM. Caxble Tma-
TeJbHbE MEpPbl NIPEXOCTOPOKHOCTH He MO3BOJAKT HOJNHOCTHI
u36emaTp norepd pryTH. OHM He3IHaUUTENbHH B pacueTe
Ha | T roToBo#f npoayKuuM, HO B MacwTale CTPaHbl, BbI-
nyckawmeit Gonee 3 MAH T/rOX KayCTHYECKOH COXRbl, CTa-
HOBATCH  3aMeTHbl W MOT'YT CO3AaTh 3HaYUTEJNbHOE Tex-
HOr eHHOE NaBJIeHUMEe PTYTH Ha OKPyXawuyl cpeny.

XuMuYecKoe NPOM3IBOZCTBO WYaue Bcero He ofpa3yeT
3HAUMTEJbHbBIX KOJMYECTB TBEPABX OTXOAOB, M €ro BO3-
nelicTBHe Ha JuTocyepy Hepenuko. bBonee cymecTBeHHO
BAMSHME Ha runpocdepy um aTmocepy.

[lpuMeHeHre BOABl B XUMMYECKOH MPOMBILIEHHOCTM Ype3-
BBNA#HO OSMJNIBHO M MHOroofpa3Ho. OHa MOXeT BBICTYIATh
B KauecTBe MNPOAYKTa pPEAKIMM, DPEaKUUOHHOM Cpenbl WIH
NpoMbBHOK XumKkocTu. Jlw6ok u3 NyTei ee MCIONb3OBAKUL
CONMPOBOXAAaeTCs KOHTAKTOM C MCXONHBIMM, IPOMEXYTOYHbBI-
MM U KOHEUHbMH NPORAYKTaMHd. fcHO, UTO B 3THX Ipomec-
cax Heu3O6ewHO 3arps3HeHHe BOAbl, a CJIEHOBATENbHO, X
HexenaTeneH ee NpPAMO# c6pPoc B OKpyXapumywe cpeay. HKpo-
Me TOro, OrpaHUYEeHHOCTb 3aNaCcOB PHAPOPECYPCOB B KOH-
KPETHO# MEeCTHOCTM HakJaZbBaeT CBOM OrPaHUUEHUd Ha
ONHOpPa30BOE MCIOJNb3OBAaHUE BORBl, TaK KaK MHOrUe XUMu-
YecKHe TEeXHOJOTMM CBsS3aHBl C OYEHb BBICOKUM ee pac-
XONOM. BOT TONBKO OXMH NpHMep, KOTOPbif NMO3BONMT oOle-
HUTb "BomonwSue” XUMUUECKUX TEXHOJOrWA M ero nmociex-
cTBUA.

Kap6oHaT HaTpHuié NayCOy MM Kajbuu-

HUPOBaHHY® COAY, NOTpeSnasnT B GONbIMK XONMYECTBaX
NPOMBIITIEHHOCTb, c$epa XOMMYHalNbHO-GBITOBBIX YyCHYr,
cenbcKkoe Xo034¥cTBO. Ero MupoBoe mpou3BOACTBO AOCTHUIJIO
20 i T, npuUvueM JeTBepTas YacCTb BbIIyCKa IPUXOAUTCH
Ha CoBercxuit Cows.

KanbuumHupoBauHyk coay nonyvaklT no merony Conbse,
BHenpeHHOMy eme B 1863 r. IIpocToTa TexXHOJNOrMYECKOro
ofopMneHus mnpouecca ReJaeT 3TOT METOX BeCbMa IpPUBJIeE-
KaTenbHbM, TeM 6onee YTO OH OCHOBaH Ha MCIONb3OBaHUU
TaKUX UHMPOKO INOCTYNHBX NPOAYKTOB, KaK XJOPHUA HATPUA
U U3BECTHAK. DoJjlee ueM BeKOBOe TIOCOOACTBO METOHNa
ConbBe B Hamy IHY TONBEPraeTcd CEepPbe3HOMY COMHEHUL
0 KOJICTUYECKUM CcooSpaxeHHM. 3aBOX MowHOCcTbl 600 T
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roTosoff NPOAYKLUMK 32 OAOWH NeHb ofpasyeT I Tmic. T (!)
OTXOZOB, ¥3 HuX 850 T — xumKkux. OSum# of3eM OTROZOB
onesmBaercs B 200 MAH x3/roa, a c yueroM HePCHEKTHS
PacCUMpeHUs COXOBOH IPOMBUUIEHHOCTM IIPM COXPaHEeHUH
Cyl{ecTBy®I{el TeXHOJOruM OH cocTaBMT 300-380 wmiun
M3/ron. OrpoMHbif pacXOm T'HAPOPecypcoB, oOpa3oBaume
BOXPYF COROBBIX 32BOAOB PYKOTBOPHbIX MOpei rps3moit, Hu
Ha YTO HEe NPHIrOAHOX BOXBI ODeJalWT 3TH 3aBOAbl IKGAO-
rUYecKd HEeCOCTOATEeNbHbIMH B INEpByl ouependb C TOUYKHU
3peHus COKPaHEHHd KaveCcTBa Funpocdepsl.

Yro KacaeTcd aTMOCPepB, TO XUMHUECKas INpPOMbEHEEH-
HOCTb 3arpi3HZeT ee GONbIMM KOJIMUECTBOM I'a3008pa3HbX
BemecTE B BHAe OCHOBHBX NPOINYKTOB, IOAYIPOCAYKTOB,
roTOBOM NPONYKIMH U OTXOLOB.

AKonorusanus XUMUMECKHX NPeANpUATHY He 3HaeT enu-
HOro pelenTta. BpeleHHe arperaToB MOBbUNEHHOM MOIMHOCTH
C MHOrOopa3oBO} pelUpKyNsuuei ra3oBo# cMecu MO3BONLET
#362BUTHCH OT KHUCJOTHBX HAOXKEH CEepHOKHCIOTHOTO Mpo-
HW3BOXCTBa. Jcrnosb3oBague NaBJEHWd W NaJlaRUEBOro Ka-
Tajgu3aTopa O6eCHEeYHBaeT OYMCTKY ra30B OT OKCUHAOB
a30Ta ¥ [O3BOJAfeT JUXKBHAMPOBaTb NEVaJIbHO MH3BeCTHbIE
"IUCbU XBOCTHI" — HENPEMEeHHYH COCTAaBIAWMYH 3aBOLOB,
BBIIYCKAKIMX a30THYNW KHUCJOTY.

CoBepleHCTBOBaHUE CYWECTBYWHe! TEXHOJOTHK He
Bcerna ofecnevyMBaeT yCNex, W, HaOpuMep, B ciayvae 6u-
XpoMaTa HaTpud HeoSXONMMO ee NPHHNUNUAABHOE U3MEHEeHMe
C OepexonOM -Ha Ge3pacTBOPHbie MeTONbl (BO3MOXHBIM Ba-
PU2HTOM SABJSETCS XUMUKO-MeTaJUIyPrUVecKmui mpomecc).
[POM3IBOACTBO Xe KaJbLUUHUPOBAHHOR COXBl TPeGYyeT 3aMeHm
He TOJIbKO TEXHOJOrMHM, HO W ChIpbi. Mcmonb3oBaHHe He-
$eNMHOB, COCTABHOM VACTM aNaTHUTO-HeYeNMHOBOrO CHpbH,
TNO3BONUNO HANAAUTH BBUIYCK KaNbUUHUPOBaHHOM CONBl Bbi-
COKOro KauyecTBa Oe3 06pa3oBaHUd MUAKUX OTXOIOB.
HaxoHell, A8 NOJYYeHMS KayCTUYECKOH CORbl 3JIEKTPOJK3
KaK TEeXHOJNOruYecKUd NpueM HONMEeH COXPaHUTb CBDOe 3Ha-
yeHue, HO NpUMEeHeHNMe WHOHOOGMEHHMX MeMBpaH u3Bupa-
TeJNbHOM TNPONYCKHOX CHOCOGHOCTH MNO3BOJNUT HCKEWYHTH
NpUMEHeHUe DTYTH, 2 3HAWHT, U ee lOomajgaHue B BoJoe-
MBL.

TaM, rme pacXod BOAbl OCTaeTCd BbICOKHM, OCHOBHBIM
OyTeM "NPUMHPEHHS " ¢ NPUPOAOCH SBANEYCE OpPrasN3anusd
BOOONOArOTOBKM U 3AMKHYTBIX LUKJIOB BOEONOTPEeSNeHNd.
XopomuM OpPHUMEPOM TaKOro NPOM3BOACTBa sBAsercH llep-
BoMaitickoe [0 "Xumnpox' (YCCP) — KpyHHDBI! IIPOMBMUIEHHBEL
KOMIIEKC, mnoTpeSnswmui O6O0JblOe KOJIHYECTBO BONBl U

TCopon,
XuMKOMOHHAT
KOMMYRATBHAA E
¥ PO IO TREH- T3C
Had edepa 1 —3
Buossmrrecxne JIneuesnie v YcranoBKa
omeTRe CTOKH TePMHUYECKOTr0
COOPYREHIRE J OTpecHEHHA
\ r ' 3
¥eyamonxa Honurox
ROOUHCTKS 1MOO3€MHOr0
CTOURLEX BOR 3AXOPONEHESA

P w c. 12. 3axseyToe BOROmoTpeSneHue Ha NlepsoMalfickox IIO
“Xummpox "

pacnoiowesEMk B MECTHOCTH C OrPARKYEHHBIMU rumpope-
cypcaM, I'Ee c6poC CTOUHbX BON B OKpyXallyw CPeny
HERODYCTEN. B 3aMKHYTOM BoooopoTe KoMGuHaTa (pHC.
12) ponEocTbe MCKAMMeH c6poc CTOYHBIX BON B BONOEMD,
a pacxon cBexefi BOAb NPEAYCMaTPUBAeT TOJDKO TO-
noawenxe 6e3B03BPaTHLIX NOTepb, He NpeBbllaAlIE: 5 % or
ofmere XONBRYECTSB2 BOODI, Haxomsdueidcd B NIPOU3IBOACT-
BeHROM R XO3FRCTBEHHOM LMKIE.

DpOX3IBOACTRO MAJOTORHANHMX BemecTB — IONOT-
pPacRp xiuMmyecKok DPOWbUIICHHOCTH, npuoSpermas ocoboe
JgaAYeEWe B IMOXY HAYUHO- TEXHHUECKOr'o mporpecca # OkKa-
3bMapIRS OrPOMHOEe BO3NEHCTBME Ha Pa3BUTHE AnepHO#
JHEepPeTUNM, 3MEKTPOHM3AUUE MPOM3IBONCTBA, KYNDTYPH U
6nTa, OCBOSHEE KOCMOC2 K I'EIYOME OKeaHa, OXPaHY OKpY-
Mapmed CpemH. : )

Fe nponyxumel MOJNBIYNTCS CeNbEXOE XO03G4CTBO M M-
WeBaw NPOMBIIERHOCTS, MAHUHOCTPOUTENbHbBE ¥ XHMERO-
TeXHONOMMMECKHX KOMIJIEKC, TelNICIHEepreTuMa U 3IpaBooX-
pameHue, Jerkas # CTPORTeJNbHas MHAYCTpUL, 23 TaKme
HayuHME YYDEMAEHUs B NPERNPRATHA 10 BHIYCKY OpeA-
MeToB SHTOBON XHMME, CaMbii NMPOKMA Kpyr opraHMlanni,
pemapEmx HpoSEeNH OXPaHN oxkpyxammeit cpenst. “Mamas®
XUMMSE BbHIYCKAET uUHCTHE " CBer\IHCTb(e BeHiecTBa, CHEe-
uManbHBlE NOHBCTPYKNMOHHbBIE NaTEpHalbl H XaTaAM3aTOpM,
YUMMYECKHe N062BKH H SHOXMMHUKATHl, KOATYJAAHTREl M RIEH,
KpacuTelu U XUMHYeCKue peaK'mel, XPIMKKO—QGPMQIIGB-
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THYECKHe ¥ GUOXHMUYECKHEe MpenapaThl, KOHCEPBaHTH THIM
M NPOAYKTBH HOBO# OGUOTEXHONOrMU, TOBEPXHOCTHO-aK-
THBHble BelecTBa M CPeACTBa 3alUMTbl pacTeHMH.
llpuBeneHHoe NepeuuciieHMe HM 1O HaNpPaBJIEHUAM IPH-
MEHeHUH, HM 1O BUAY OPORAYKLUM, KOHEVHO, He Hucyep-
NbBaeT BCEro MHOT006Pa3uf MaJiof XUMUM, KOTOpag TakK
Ha3BaHa B CUJIY OTHOCUTENbHO HeSOAbUMX 06beMOB BBUIYC-
KaeMoit npopykumu. Takoe Ha3BaHMe He O3HAYAaET ee Majiol
PONM B XMMM3aLMi COBPEMEHHOr o NpPOM3BOLCTBA, CKOpee
Hao60poT. OHa OT/IMVYAaeTCHd BBICOKO# 3KOHOMHYECKOH, Ha-
YYHO-TEXHUYECKO# U COLMalbHOX 3PPEKTUBHOCT bh.

OTNMUYUTEeNnbHBE OCOSEHHOCTE MaJIOTOHHAXHOR XUMUM -
OSIMPHBIE ¥ OBICTPO MEHAWUACH ACCOPTUMEHT. B mac-
Tositee BpeMs B CCCP Bpmyckaercs 12 ThiC. HaUMeHOBaHWIL
PEAXKTUBOB 1 BBICOKOVWMCTHIX BemecTs, 700 MapoKk Kpacu-
Tesei, XUMHKATOB-A06aBOK W TEeKCTUJIbHO-BCIOMOraTelb-
HbIX NPOAYKTOB, COTHM BHAOB JIEKaPCTBEHHBIX NpenapaToB,
a2 ofuM# CHUCOK NPOAYKTOB HacUUTbBaeT Soiee [00 Thic.
HauMEeHOBaHUM. ITO O6yCHOBNMB2ET YacTylo nepecTpPoiKy
MPOM3BOACTBA ¥ 3HAMUTENBHYW CTOUMOCTD €ro IPORYKIWH,
Tex Gosee 4YTO OHa OGBIMHO NPENCTABALET COGBOH XUMH-
JecKHe BemecTBa CJIOKHOX CTPYKTYPbl C BBICOKMMM ¥ che-
UHaNbHbBIMM NOKa3aTeNsaMi, IOJyYaeMble C IIOMOMbI MEeTOLOB
TOHKO# XMMUYECKOH TEXHONOTMM M NPEeUU3IUOHHBX Mexa-
HO- XUMUUECKUX IIPOIieccoB.

Mbl cBumeTenu HacTodmero S6YMa MaNOTOHHAXHON XUMUM
B WHAYCTPHaJbHO Pa3BHTHIX CTPaHaxX, He H3GexaTh ero u
HaM, TaK KaK CJHMUKOM OYEBUOHBI BBIMOAbl NPUMEHEHHST ee
npoRykuud. OxHaKO He BCerga OYeBHIOHa JKOJOrKYecKas
6e30MaCHOCTb NPOH3BOECTBA M norpeSNeHus NPORYKTOB
Mano# XuMUM. Bo Bcex OTpacagX XUMUKO-TeXHONOrMYEecKOoro
KOMIJIeKCa, a OCO6EHHO B MaJlofl XMMUM, OCTaeTCH eme
MHOTr'O npo6neM D3KOJNOrHYecKOro XapaKTepa. 3xonorus,
G6UONOrMs, arPOHOMMY ¥ MeXUIMHa HEepPeOKoO He MOCIeBalnT
32 TexHojoruei. EcTb cmocoS npousBomcTBa NpPOAYKTa,
ecTh peanbHbii 3yPekT ero npumeHerus. Henwss, onmaxo,
He YJUUTBHBAaTL ero "manbHoxe#cTsue". Henbisg PHUCKOBATDH
XU3HDBH U 3hOpoBbeM nwxe#. Henbss cTaBuTh npmpoxy mnog
yrpo3y HeoGpaTHMbX H3MEeHEeHUH. ,

Bce ckxa3zanHOe He O3HavaeT TeM He MeHee OpH3bBa K
CBOPAauUMBAHUN MAJOTOHHaXHOX XuMuu, 6e3 pa3BUTUL
‘COBEpUEeHCTBOBAHMS KOTOPO# HEBOIMOXHO ONTHUMAaJIbHOE pe-
lUeHME COLMANIbHO- IKOHOMUUECKUX BOIPOCOB.

YCHeXu CHMHTETHYECKON XUMHM, XUMUNECKOH ¥ GHOXU-
MIVECKO! TEXHOJNOI'MM CIOCO06CTBOBANK CO3MaHul 6OoJbINOro
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KOJNMYECTB2 HOBbIX NPOAYKTOB M MaTepuajoB, OO6JNanalLMX
OuUeHb BHICOKUMM NOTPEeSHTENbCKUMU CBOMCTBaMu. B To xe
BpPEeMs Ppe3yAbTaTbl MX BO3NEACTBUA Ha npupony u veixo-
BEeKa M3yvYeHbl HeZocTaToyHo. Celfyac 3TO BaxHeumas 3a-
Zava, pellaTh KOTOPYl MOXHO W HYKHO IPK YCJIOBHM Tec-
HOTO COTPYAHMYECTBa YUYEeHBIX M IPAKTHKOB CaMbX pas3-
IUVHBX npodeccuit. .

PaspuTue ofljecTBa AMKTYeT HEOOXONMMOCTL ZHajbHex-
wero yBeJUYeHUs 063eMOB M DPacClMPeHus acCOPTUMEHTa
KUMHUECKUX [POAYKTOB, CO3NAaBAaEMBIX YeNoBeKOoM. [lenaTsb
3TO clexyeT, ONHaKo, ¢ SoJipluoit Aonei OCTOPOXHOCTH.

[poM3BORCTBO XUHEPaJbHHX YROOGPEEUN OCHOBAHO
Ha XUMMUECKO# nepepa6oTKe NPHUPOLHOrO CBHPbE B BOXNO-
PacTBOpHMble, YCBaHBaeMble PacCTeHUAMH COeNWHEHUS.

Bonbite BCero BONPOCOB 3KOJOrMYECKOro XapakTepa
BO3HMKaeT B $ocPopHOH NpPOMBIIIEHHOCTH, NPENNpPUATUS
KOTOPO# MOr'yT HaHecT:H Bpen nurocfepe, ruppocyepe u
aTMocfepe.

CoippeM IO NPOM3BOACTBa $ocHopconepXallnx MuHe-
panbHbX YROSPEHU# SBASWTCA ANaTUTOBbIE H roQopuroBmg
pynbl. HauSonee MpaKTuYecKM BawHbl MUHEpPaJbI anaifroson
r'pynnst Cas(P04)3X (X = F7, C1°, OH™ miu 0,5 CO3 ). B
npupone Hambonee pacnpocTpaHeH §ropamaTuT Cag(PO,) F u
PUAPOKCHAANATUT Cag(PO,)3(OH). B wacTu 3ITHX MONeKyy

Kanbmuit MoxeT GBITb 3aMelleH CTPOHUMeM, Gapuex, Mar-
HUEM, MapraHIeM, XeJe3OoM, a TaKxe COVUeTaHHeM Tpex-
BaJIGHTHBIX pPeHKO3eMelIbHbX 3JJIeMeHTOB C IWEJNOUHBbIMH Me-
TalIaMu.

3emns Hama He ofneideHa PocPopHbM chipbeM. CoBer-
ckuit Cows pacnojaraeT KPYIHeMMME MeCTOPOXXEeHHIMH
amaTHTa - Cbhipbd JJd NPOU3BOACTBa $ocPOpHBIX
yIOGpeHuH. ’

B ocHOBe 3TOro NPOM3BOACTBA JEXUT NPOLECC pa3-
JIOXeHUsT HepacCTBOPUMBIX $OCPATOB CEPHOMX KMCIOTOM:

Cag(PO,)JF + 7H,S0, + 6,5H0 =
= 3Ca(H,PO,), H,0 + 7CasO, 0,5H,0 + 2HF.

B monyvyaemoM mnpoaykre (npocToit cynepdocdaT) co-.
nepxuTcs npuMepHo 20 % ycBaeMoro pacTeHUSMH OKCHAaA
$ocopa (V) POg. .
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BoaMoxua opraHMsauus TEXHOJNOTHMU C IIPEeNBaPHTEIbHbIN
oTneneHueM $ocPopHO# KHCHOTHL:

Cag5(PO,)gF + 5H,SO, = 3H,PO, + 5Cas0, + HF,
Cag(PO,)F + 7H,PO, = 5Ca(H,PO,), + HF,

UTO ocCBOSOXIaeT NOJAyvYaeMbid MPOAYKT (HBOHHOK cymep-
focPaT) oT GannacTHOro cynbdaTa KaJbLus ¥ YBEIHYUBAET
conepkanue P,05 mo 40-55 %.

BosMoxHbl W OpPyru¥e BapPHAHTH CEPHOKUCJIOTHOM Tex-
HOJIOr'MM, HO HEH3IMEHHbIM, BaXHBIM C 3KOJIOTMYECKOM TOUKU
3peHUT OCTaeTCd crelywlee:

— [pogecc oCyWecTBISeTCd B BOAHOM cpene u, cre-
NOBaTENDbHO, COMNPOBOXAAETCH OOpa30BaHMEM 3HAYUTENb-
HbIX KOJMYECTB CTOVHBIX BOXL;

— Znaxe camble GoraTble QocdopHble pyAst (XwSHHCKOe
MecTopoxaenue) cozepxaT He Gonee 40 % P,05, Torma xax

B Gonee GexHOM Cblpbe 3TOT NOKa3aTeJb YMEeHbWaeTcs B-

[,5-2 pasa, T.e. npu noSbviue M nepepaloTKe MuHEe-
PajIBHOT O ChIPbY HEH3IGeXHO O6pa3OBaHUME GONBIMX KOMM-
YeCTB TBEPAbIX OTXONOB;

~ NPOU3IBOACTBO OCPOPHBHIX YHOGDPEHUH CONPOBOK-
maercs ofpasosaHueM Ha I T P05 4-6 T Tak Ha3mBaeMoro

docPorunca (B nepecyere Ha CyXOoe BemECTBG) — NACTO-
06pa3HOro NPOAYKTa, COHEPXAIEro B OCHOBHOM T'HAPaTHI
cyapdaTa KaRbUUS H BOAY;

— TPH B3aUMONEHCTBUM C CEPHO! KUCIOTOH HocPopHbix
KOHUEHTPAaTOB COREpPXaWli4cs B HHX $TOp BLUIengeTcd B
BUZe PTOPHCTOBOAOPOAHOM KHCIOTH, ZAainbHelilee mpespa-
IyeHHe KOTOpPO# TPHBOAMT K oO6pa3oBaHuK TeTPalTopHAa
KPeMHMS U rexca§TODOKPEMHUEBO# KECJIOTHI;

— COenuHeHHd PTopa pacnNpeAengINTCH MeXAY KUAXOH,
TBepmo# ¥ ra3ocofpa3Hoil Pa3aMi, OpPHNEM NOX TBepAOH
$azoif NOHMMaeTCHd Kak TroToBas NPONYKIHUA, Tak o
docPorumc.

He TpyAHO 3aMeTHTb, 9TO NPOMBIUIEHHOCTDH $OCPHOFHBX
yaoSpeHu# He WARMT HM 3eMJM, HW BO3HYX, HU Bony. B
Halle CTpaHe yxe HaKOHMHOCb I50-170 wmax T @oc-
Jorunca, sammmanmero Ao 20 KM TeppuTopuu. Exeropso x
3TOMYy KoauuecTBY OymeT noBaBasaTbcs Ao 20 MIH T, M X
KOHIy BeKa O6Ijer OCyZapCTBEHHb! 063eM TBepIbX orxonos
$ocHOpROt NMPOMBULIEHHOCTH YTPOUTCH.
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Tonbko co3NaHHe X BHEAPEHMEe B MPOMBULIEHHOCTDb Tex-
Honoruu, ofecneuyBapimeil nepepaboTKY KECHTKOB MHJJINO-
HOB TOHH (ocPorunca Ha IeJeBbie MNPOAYKTHE, I[03BOAUT
§e36093HEHHO pPa3BUBATb MNOPOM3IBOACTBO MUHEPAJbHBIX
ynoSpeHun.

Bonee panuKkaiNbHbIM NYTEM MPENCTABIASTCH CO3XAHUE
HOBBIX TEXHOJOrui#, BooSue MCKInyapuuxXx o6pa3oBaHuUe OT-
XONOB. MHTepeceH C 3TO# TOVKM 3pEHMs, HalIpuMep, Nna3-
MEeHHO- XUMHYECKMH MeTOA PMKCaludd 230Ta, IPOBOHMMbIL
NapajnensHo ¢ pasjgoxeHuem $ocHopHoro cepbd (B3auMo-
IeCTBME KUCJOPORa M a30Ta BO3AyXa B INponecce Tep-
MUUECKOr'0 Pa3JIOKEHHs amaTUTa B Ia3iMe). Taxkas Tex-
Hosorus ofecneuiBaeT NONyuUeHHEe KOMIJEKCHOrO 2a30T-
$ocPoproro ymoSpeHns, a B BURE TBEPAbX OTXONOB — OK-
CHOa KaJbIUf, KOTOPLIA "WMPOKO NPEMEHAETCH BO MHOrUX
o6nacTax. OXHaKo peanM3alUs 3TOr0 MeTOAa CBA3aHA C
KpaifHEe BBICOKMMM 3HepreTHVecKuMM: 3aTpaTamu. He Bra-
BagCb B TEXHOJOrHUECKUEe NOAPOGHOCTH, OTMETHM, VTO
BCe-TaKM 3TOT METOX, HEeCOMHeHHO, NEepPCHEeKTHBeH H3-32
OTCYTCTBUS TPYAHOYTUIK3MPYeMbx oTxonos $ocPorumca.

Ipyrit¥ BapHaHTOM 3IKONOTHUECKOr O COBEpIEHCTBOBAHUS
Npou3BOACTBa $OCPOPHBIX yAOSpPeHHH GBIAAETCH 3IaMeHa
CepHO# KUCIOTH a30THON:

Cag(PO,)F + 10 HNOg = 5Ca(NOg), + 3HzPO, + HF.

Pa3nuuHble MOOMPUKXALUM TaKOH¥ TEXHOJNOTMM — a30THO-
KapSOHaTHad#, A30THO-CyinbfaTHas, a30THO-PocPopHOKHUC-
JOTHas — NO3BOJIANT NOJMYYaTh YAOOPEeHUs C JNGBM COOT-
HOMeHHeM MNUTAaTeNbHbX BemecTB. [OTOBag MNPORAYKUUS
IpencTaBRfeT cofoi KOMIJIEKCHOe MUHepalnbHOe ynoSpeHue,
comepkxamee He Tonbko FHocPop, HOo u a3oT. Cos3mawTcd
Gonee GNaronpUsSTHHIE YCJIOBUS JANd USBJIEUEHUH NONYTHBX
TOJe3HBIX KOMIIOHEHTOB M3 MUHEPaJbHOI'O ChPhi, 2 3IHEp-
reTHYecKue 3aTpPaThl MUHUMANbHB, TaK KaK peaknus c
yYacTHEM a30THOM KHCJOTH CONPOBOXHAETCH BbUIENTeHHeM
Temna. M KOHeUHO, CaMOe I'JlaBHoe — BMecTo Jocdorumca
(1o CepHOKMCJIOTHOM TEexXHOoJOruu) 3xech o6pa3yeTcd HUT-
PaT KaJbUMA — COeNHHEHHe, IIMPOKO MCIONb3yeMoe B
NpaKkTHKe.

Kax BuUAUM, a30THOKHCIOTHAR TEXHONOrUs BeCbMa 32-
MaHYMBa IO MHOI'HM HapaMeTpaM. OxHako, BO-IIepPBbIX, 3a-
MEHAa CepHOM KHCHOTBHl a30THO# B MHOT OTOHHaKHOM NPOU3-
BONCTBEe MMHEPaJbHBIX YHROGPEeHMN aBIgeTCH CHOMHOU u
MHOT OfaKTOPHO® 3afjavei MO OpPraHM3AIMOHHLIM, 3IKOHOMHU-
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YeCKUM U TEeXHONOTMYECKHUM coo6paxeHusM. Bo-BTOpPbIX,
chipbeBas M INPOM3BOACTBEHHass CEPHOKUCJIOTHad Ga3a,
OCO6EHHO B CBA3¥ C yXeCTOVaWUMUCHd TPeGOBaHUAMU OX-
PaHBl OKpyXawilei! cpexbl, COBEPWEHCTBOBAHUEM MEeTONOB
YTHUNM3aUM Pa3000pa3HbiX BbHOPOCOB TEMIO3HEePreTUKU U
L[BETHO# MeTaJIypruu, pa3BUB2eTCH TaKUM 06pa3oM, YTO
BBUIYCK CEPHOM KHUCJIOTHl MOXET OaXe NPEBLICUTL €e Or'poM-
Hble pacxonbl. C 3TOM TOUKK 3IPEHUS HEeXeJaTeNbHO MC-
KIWYeHUe U3 vucja notpefuTesneit CepHOM KUCJIOTHl 32BO-
OB MUHEDPaNbHHX YOOOPEHUH, HCHONbIYWIUX €e Hau-
Gonpime KoauyecTBa. TeM He MeHee 3KOJNOrMYEeCcKUe npe-
UMYI{ecTBa MOT'YT MNOCTENeHHO 'NepeBecuTb” ChpbeBble U
IKOHOMUUECKNE HeHOCTATKH, a NO3ITOMYy IO KpaliHe# Mepe
Ha BHOBb CTPOAUMXCS NPEeANPUATUAX, OUEBUAHO, CHexyeT
OTHAaTb NPENNOYTEHHE A30THOKUCTIOTHOH TEXHOJOrHU.

B nw6o# U3 pacCMOTPEHHbX TEXHONOrui NPOU3IBOACTBA
$ocPopHbix ynoSpeHuit Heu3GeXHO BbIeNeHUe GTOPUCTOro
Bozsopoga. 06 3TOM 3KONOrHUECKUM OYEeHb ONacHOM COoeduHe-
HUM CcJelyeT HNOrOBOPUTb o0cd6o. $TOpPHCTHIM Bomopoxd
B3aUMONEUCTBYET C KDEMHHUACONEepKaUMU COENUHEeHUIMH,
NPUCYTCTBYNIUME B KOHUEeHTpPaTe, o6pa3ys TeTpadTopun
KDeMHHs, KOTOPb{ Hgajlee pearupyeT C BOAO¥ U HOBBIMU
HOPHUAMU QToOpUCTOro BOAOPOoRa. KoHeUHbBIM NPORYKTOM
BCeX 3THUX NPEeBPaljeHui ABIAETCHd rekcadTOpOKpeMHUeBas
KKCJIOoTa ! :

4HF + Si0, = SiF, + 2H,0,
2SiF, + 2H,0 = 2H,SiFs + SiO,,
SiFy + 2HF = H,SiFq.

B pesynbTaTe TakuUX NpeBpalyeHuit $Top, comepxaumitcs
B alaTUTe, pachOpelensdeTcs CJeAylouUmMM O6pa3oM: Mpu6Iu-
3UTENbHO MOJIOBUHa IePeXOAMT B rasoByw a3y, a npyras
HOJIOBUHA pachOpenensieTcs MEeXAy TrOTOBOM MNpPOAYyKLHeH
(ymoSpeHus ), OTXOHaMU M CTOYHbIMM BOHaMU.

CaMoe omacHoe AN NPHUPONb M YeJOBEKa — HaJUyue
$TopcomepxalMx COENUHEHUHM B ra3o0Bo¥ fase, OAHAKO 3TH
COeNMHEHUd Jierye BCEro yNaBJHBAKTCH, O6e3BpPeXUBalTCH,
Gonee Toro — nepepalaTbBaWwTCA B MOJNE3HblE MPOLYKTDHI.
OcHoBHDME (TOPCOREPKAIMME KOMIOHEHTaMH I'a30BOi §a3bl
ABAANTCHA TeTPaTOPUA KPeMHUs U QTOPUCTHIA BoXoponm. Mx
YNaBNMBawT BOAHBIMM PacTBOPAaMU, H3 KOTOPHIX BBIXENINT
pasnuuHbie $TOPUAb, HEOOXORMMMble AN NPOM3BOACTBA Mep-
HblX MEeTaJUJIOB, aNWMUHHUA, HSAEPHOro I'OpoYero, OpraHu-
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JYeCKHUX NPOM3BONHBIX, PEAKUX 3JIEeMEeHTOB, MOJUMEpPOB C
YHUKAJbHBIMH AHTHKOPPO3UOHHBIMY U TemJIoPUu3NIeCKUMU
CBOMCTBaMM, LeNOro pPsfa APYTUX NPaKTHUYECKU BaXHBIX
MaTEPHAJIOB. ‘

B monyvyaeMbx ynoSpeHMsX, a TakKe B KUAKUX H TBep-
IbX OTXONax §TOp NMPUCYTCTBYEeT rIaBHbM 06pa3oM B BHAeE
rekcaTOPOKPEMHUEBO#X KUCJIOTH, ee CoNeid U NPOAYKTOB
ruaponusa. CTouHbe BOAB OOGBLIMHO HEUTPANUIYWT U3-
BeCcTb, u36aBAAd BONOEMB OT (TOPNPOM3IBONHBIX. Mx
IanbHelimwas mepepaoTka He oONpaBfaHa [0 TeXHOJOrMvec-
KUM ¥ 3KOHOMUUECKUM COOOpaXeHUSM, B CBH3M C YEM LEH-
Hble §TOpPCcOoXepxalpe COENUHEHUs TepiwTcd 6e3BO3IBPaTHO.

B pynax $Top HaxomuTcsd B COCTaBe TPYIOHOPACTBOPUMO-
ro coenuHeHus, ofJafaeT MaJOi NMOZBUKHOCTBI U IO3TOMY
He OKa3bBaeT KaKkoro-nudo 3aMeTHOro BO3NEHNCTBHA Ha
okpysamwyl cpeny. [IpM CepHOKUCIOTHOM M a30THOKHCJIOT-
HOM DPa3JIONEHUM, NepeBOAd Cbhlpbe B NPOAYKTHI, yCBauBae-
Mble PacTeHHSIMH, Mbl OQHOBPEMEHHO IpeBpalfaeM $ToOp B
Gonee moxBuXHbie Yopmbl. OCHOBHafg ero VYacTb BXOOUT B
COCTaB BOROPaCTBOPUMBIX COeNuHeHu#. BmecTe ¢ ymno6pe-
HUAMM OHM TNONAafa®T B IOYBY, BbIMbBAWTCH IOX3EMHbMU
BOOAMM ¥ aTMOC{epHBIMH OCaXKaMi, 3arpa3HANT 3eMmo,
PeKn u o3epa. [lom BAUAHUEM TexX Xe NPUPOAHbX $§aKTOpPOB
u3 Qocforunca, HaXOAAWErocs B OTBajaX, TaKKe HOET
IOCTEeNeHHbi [Opouecc PpacnpocTpPaHeHWs PTopa B TUAPO-
cfepe u nurocPepe, BCHEONCTBHE UEro pa3pylleHUw Nnon- -
BEPrawTCd TEpPPUTOPUK, pPa3MeP KOTOPHX CYIecTBeHHO
IIpeBbUA T Pa3Mep XPaHWIKI@A OTBaJIOB.

MyTu u3laBneHus TBEPABIX OTXOXOB IIPOM3IBOACTBa {oc-
$opubx yno6penu#f oT §Topa pasHooSpasHbl. C OnNHOM CTO-
POHBI, CO3NaHUE TEXHOJNOrui, O6ecHeyHBalWHX MaKCHMalb-
HOe, B Hufeajle NOJHOE ero BhiIeleHHe B XKUOKYW M raso-
ofpa3Hyw Qa3bl OPU INPOU3BOACTBE yHOSpeHus, c APyroi —
pa3paloTKa UM BHEAPEEHWEe CHOCO60B M3BJEYeHUd PTOPCO-
IepKalEX COeOMHEHUN U3 TBepHbX OTXoxoB. IlonyveHHble
Pe3ynbTaThl NOATBEPXRXAaNT PEAaJbHOCTb KaK TOro, TaK M
Ipyroro HanpaBJieHWs, OAHAKO IOKa OHU elfe He CTalHu
UPOKUM HOCTOSHUEM NPOMbILIEHHOCTH.

llpoMbUUIEHHDBIA BBHIMIYCK MHHEPalXbHbIX yIXOOGpeHU#, a
3HAYUT, ¥ UX TEXHOreHHOe XHaBJIeHHE Ha OKPYyXawoiyw
Cpeny PpPacTyT YCKOPEHHbIMU TeMIaMu. B HacTosmee Bpems
I ra nawsu nonyvaer Gonee [00 Kr yno6peHuis, HO K
3TOro KONMYECTBa HeZOCTATOUHO I [OJHOM KOMIIeHCaLuu
a3oTa, QocPopa M KaJNud, H3IBIEKAEMbIX BMECTe C CeJllb-
CKOXO3AMCTBEHHbIMY NPOAYKTAMU U3 MOYBBL
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HedrenepepaGaTrBanwuag H HefTexmMmyeckas Ipo-
MBUUIJEHHOCTb — MHOIOTOHHAaXHOe IIPOU3BONCTBO OpraHMU-
YeCKMX U HEeOpraHMYeCKMX COeNMHEeHMN Ha OCHOBE He)-
TYHbIX $paKLui, NPUPONHOTO ral3a U Tra3oB Hedreme-
pepa6oTKu. JTa OTpacib — KpynHejumi moTpeSuTend aT-
MOCYEpHOr G KUCJIOPORa, BOAbI ¥ TONJKBHO- 3HEPr eTUMECKHUX
pecypcos, B CBf3HM C YeM OHa NpencTasiaseT Goabuyk
OIIaCHOCTb AN CKpyXawimei cpensl.

lleppuvHas nepepadoTka HedTu (meperoHka) NPUBORUT K
NONYuYEeHHN Pa3JIHYHbIX HedTenpoiaykToB (6EeH3WH, KEPOCHH,
IM3eNbHOE TONIMBO, Ma3yT). K mponeccaM BTOPUYHOX me-
pepalOTKE OTHOCATCH METORbl, NPUBOASLME K CTPYKTYPHbM
U3MEHEHNAM coZepxamuxcs B He{Tu yriepomoponoB (kpe-
KHHP, PUYODMMHEr, TIONMMEpM3alius, M3OMepusalnus X Ap. ).

B Texmonorum ¥ e § T e 1 e p e pa 6 0T K 1
o6bHO ocymecTBiseTcs Goyee AecsTH oOnepanui. bBoxs-
WMECTBO M3 3THUX ONEPanRHE ABIAKWTCS HMCTOUHMKAMU 33-
rpsa3HeHns aTMoc{ephl, CPenm KOTOPBIX TJaBHBe — IpoO-
Iecchl W3IBJEYEHNs Cepbl U pereHepalyy KaTaJiu3aTOpoR.

TexXHONOTHYECKHe Omepanmn BosMoxubie BBISPOCH

CucTeMa NOATOTOBKU Chpbs Yraesonopoan

(Bwimoyas ofeccoNuBarue)

KaTaMTHYLCKHUA KPEXUHI $O5, NOy, a3’po3onu, YTJeBomopo-
Obl, AJBOETUAbl, aAMMUAK
Yrnesozoponsl, aMMMaK, CepOBORO-
pon ’

co, NHB' H23

KaTanuTuvueckuit pUPOPMUHT

KaTanuTuyecxuit' FUOAPOKPEKUHD

OwesnraunBaKue [IpakTHYECKH OTCYTCTBY®OT
YnaBnuBaHMe JeTKUX $paxuuit To xe

KaTanuTUyeckas I'UADOT eHU3AUUL €O, NHgz, HjpS
[lpoussoncTeo BOOOCPOIA OTCYTCTBY®T

Ynanenue acfanbTa U3 pacTsBO- "

puTenei

Cunpocynbdypusanus Tonpko Hnpu per eHepauuu

KaTaxu3aTopa
OTCYTCTBYNT, ECJU NPOBOOUTCH
OYMCTKA TIa30B
Koxcosanue HokcoBas nbuib, BBIGPOCHL U3
BONHBX Pe3epByapoB A4
rameHUs U3BeCTH

flerkune yraeeomoponst
Aspozonu, SO,, €O, yrnue-
BOROPORM, aNbRErUADb
O8paoTka CTOMHBX BOXR YrneBoROpORBl

Cuctema clpoca ZHaBjeHMS X "

Paremnt

OCTATOVNHOX HedTu
Betnys acanpTa

CKNaAUpOBaHHE M CMElleHune
CucTeMa oforpepa ammapaToB

NIpuwmevasnune Hamsepr C., Harayun ' M. 3ammra aTMocdepnt
' OT NPOMBIUIEHHbIX 3arpPA3HeHuH: Cnpasoqaux Hep. c aHra. M.
MeTannyprus, 1988. C. 195
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MHorue u3 YOOMAHY THIX 3ar‘pﬂ3nm‘eneﬁ He dABAAWTCH
clencreueM npeBpalfeHHd MHMCXOAHOr'O ChipbdA, 2 BbmeJ‘IK)OTCSI
U3 Hero B "nepnoanaunon Bue" U COCTaBALIWT CHIbHY W
TEXHOr eHHY H@I‘p}’l‘il(y H2 OGHmprlﬁ PeruoH, pacllOlOXeH-
Hbf B cyepe BAMSHuR HedTenepepaSaThBaKIEro KOMI-
JeKca. MMeHHo HO3TOMy Npo6iaemMbl OXPaHbl oxpymammex
cpenb( CTAHOBATCA Npexnme BCero MUCTO mmeuepxon 3anga-
yeif; ¥ B 3TOM Ciyyae HEOSXORMMO B IEPBYR OYepelb yco-
BEPEHCTBOBATD KOHCTPYKIMM HarpeesaTesel, KOTHIOB,
pe3epsyapoB Mid xpaHeHus npoayinuu. JeSoirt mwraHr,
§iraHen, Hacoc, COENMHEHHE KOMIPeCcopor, exxocTelf u

‘T.II. MOryT OKAa3aTbCid MCTOVHHKAMU 3arpsi*HeHUsR. B atox

cliyyae COBEepPUIEHCTBOBRHUE HCIONb3YEMOX anmnapaTypbl
npuofperaeT ocofoe 3HaverHe. Tak, HaIpUMep, CTaH-
IaPTHB csapuoﬁ pelepeyap i XpaHeHUs MPOAYKIMH,
U3rOTABJIMBA EMbif OZHOM M3 aMepPUKaHCKUX (UPM, 3a rox
Tepser [4,55 T yrneBoROpOROB, eciu OH CHaGXeH OXMHAD-
HbM MEXaHMUECKHM 33aTBOPOM, TorZa KaK NpPHMeHeHHue
RBOMHOI'O0 MEX2aHHYECKOro 3aTBOpa OGORKOr'O TMNa 3TH Mo-
Tepu cHuxaer xao 0,731 T. fcHo, YTO B 3TOM chyvae UH-
XeHepHOe peutenue ofecneydBaeT He TONBKO 3IHAMUTENbLHBI
JKOJIOPUMECKHH, HQ M IKOHOMHYECKHH 3PPeKT.

Heobxonumoe ang H e § Te X ¥ M M Y e C K OT O
CHHTO® E?3a Ccbhpbe NMOAyYawT B pesysibTaTe Jusivec-
KO# M QU3IMKO- XUMMNECKOH nepepaboTKH HePTH H I OPOMHX
ra3oB C BbUIeJIEHHEM MOHOMEpPOB: axkeHoB (,-C,, anenos

C4-Cs, apoOMaTHYECKHMX NPOM3BOXHBEX Cs-Cs u npyrux yrie-

Bojoponos. Jx coBpeMeHHOe MUPOBOE TIPOM3BOACTEG B
KoHLe 80-x romos pocrursno [120-140 wnH T, ans vero
eXerofHo pacxoayetrci 250-300 MIH T DPOOYKTOR HelTe- u
rasonepepaSoTki, unu okono 10 % Bceil nepepadaThiBae-
Moit HePTu. ScHO, UTO NPH TaKHX 3HAYUTENBHBIX O6BEMax
laxXe caMble MHUHKMaJlbHblE HOTEPHM HedTH, rasa U nony-
YaeMblX NMPOZYKTOB CYWECTBEHHO NOBBIIAWT COXEPXaHUE B
OKpyXapille# cpelle pa3NHYHbIX yrjeBOXOPONOB, B TOM WHC-
Jle KaHIepor eHHbIX. )

Monyyaempie npM nepepaboTke HedTH MOHOMEPH ABAKNT-
CHd MCXONHbIMM IPONYKTAMHM JUIT NPOMBIIEHHOr O NPOM3BOX-
CTBa DAa3JUVYHBIX NOJMMEPHBIX MATEPHAJOB: XUMUYECKUX BO-
JOKOH, CHHTETHUYEeCKAro KayuyXa, I[JaCTHUECKHX Macc,
CHHTETHUECKUX CMOJl M IIOBEPXHOCTHO-AKTUBHBIX BeIECTB.

llonnKepHble MaTepHanbl BKINYAWT HECKOJBKO COTEH BU-
Z0B, TbHICAYM NOABUAOCE M Mapok. Mx Muposoe mpoussoxn-
CTBO BbIpOCNO B 70-e roast Gomee vem Ha 80 %, a 3a
Nepsnte naTp Jjer 80-X romos — T[NpPUMEPHO BABOE U B
5. A.A. Onanosckuht
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1987 r. cocTasuiao [02 MiuH T (CHHTeETUYECKHE CMOJB,

[NaCTHYECKHE MACCHi, XHMHYECKUEe BOJIOKHA U HUTH), MMM

265 % or Bbmycka 1970 r., o6OrHaB TeMmbl POCTa. Bb-

NnaBKE cTanm Gonee YeM B 2 pada. AHaJOrMYHag KapTMHa

xapaxkTepHa u xna Coserckoro Cow3a. EcTecTBeHHO, 4YTO C

3TUN CBS3aH M POCT OTXONOB MOTPeSneHHs NNacTMACC.

Heo6XOHUMOCTb HX LepepalOTKM NUKTyeTcd He TONDBKO
IKONOrMYECKON CHUTyanue#, HO M 3ajavaMi NPEOCROJEHud

MCTOWMEHWs. NPUPONHBX Pecypcos, ociabieHus IHepreTH-
YeCcKoro Kpu3nuca. :

TlonmMepst -CTaNu HeNMpeMeHHO# COocTaBisomes Bce#t Tpo-
MBIITEHHOCTH M CeJbCKOro X03g#CTBa, TIPOVMHO BOWIM B
Hall MOBCeNHEeBHLH ObT. B pa3sHbX CTPaHax HCHONDBIYLOT
MOX Pa3MYHbMK HA3BAHMAMM COTHH MApPOK TJACTMACC K
CHHTETHYECKMX CMOJ, XHMAYECKMX BOJIOKOH M HHUTe#, a
TakMe CHMHTETUUECKHX Kayuyykos. Texnnt pocTa HX Opo-
H3BOACTBA NPOCTO He CONOCTABHUMbl C TEMHAMH POCTa wep-
HO# M IBETHO}# MeTaJ/UIypruum — TPaZUUMOHHBX NOCTABUMKOB
OCHOBHBX MATEpWaJOB IJf NPOMbULIEHHOCTH.

K mavany 90-x ronos MupoBoOe IPOU3BOACTBO MHCKYCCT-
BEHHBIX MAaTEpHajlOB NPHMEpPHO B 3 pasa o6orHano npous-
BONCTBO QAJWMMHMS M MOYTH Ha OOPANOK NPEBBICHIO BB
NnaBKy MenM, a B HeHajekoX Gyaymesm OHO, OUEBMIHO,
ZOCTUrHET YPOBHA TPOM3BOACTB2 CTajd. M 3To npH ToM
YCNOBKK, VYTO He TaK yX HAaBHO (1960 r.) cTanu® BH-
nyckanoch B 35 pa3 Sonbme,; YeM IJIaCTHYECKHX Macc.

Ecau npuEATH CTOMMOCT: | Xr yraepoma, conep-
Xamerocs B yrie, 3a edUHHULNy, To B SeHsone oHa GyxmeT
paBHa [5, CHHTeTHMECKMX CMONax - 90, Jnakax -— 125,
Kpacutendx ~ 375, CHHTETHYEeCKHX BOJIOKHaX - [500. Bot
noueMy RecATas VacTb HelTM ¥ rasa, morpebnsemas ve-
NOBEYEeCTBOM 'B KayeCTBe Chpbf IJNd MPOW3BOACTBA pas-
AWHBIX MCKYCCTBEHHBX WATEpPHaJIOB, OKa3bBaeTCHd ZNopoxe
BCero OCTajAbHOrO NPOAYKTa, MCHOJNb3YEMOro 4ak 3Hepre-
THYEeCKoe Chpbe. . :

3TH MaTephanb o6ecmeunBanT usrororjeHne Gonee
10 Thic. Pe3UHOBLIX HNeTanei MNIA COBPEMEHHDBX CaMONeTosB.
Bes HUX HEBO3MOXHO oOXeTb 5 MIPA jwome#t u "o6yTp”
500 MIE aBTOMammH. 100 T MIACTMaCCOBBX TPYS IKOHOMAT
B cTpouTenbcTBe 500 T Meramna ¥ 275 T TOmAuBa. I T
JIONMMEPOB B MAUMHOCTPOeHHMM 3aMenser 6-10 T nerupo-
 pamHOM cTamu, 5 T uBeTHbx Meramros, [,5-2 T ame-

Munug, B 2,5-4 pasza CHUXaeT TPYINOEMKOCTH M3TOTOBNE- - ¢

HUS M3Oesuit. Hpuuenenue NOJUMEPHBIX Kleeb MNOBblUAEeT
KayecTBO PEMOHTAa, I03BOJNEeT OTKa3aTbCH OT TPYHOOEeMKUX

-
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CBAapPOYHBX PadoT, TPeSyWIUX 3HAaYUTENbHBX 3aTpaT 3Hep-
ruM, ofecnmevyuBaeT 3IKOHOMU® HECATKOB TOHH YEPHBX U
UBETHbX METalNoB. '
Taxuxm ofpa3oM, CTONb BaxXHas INg Bcero COBPE@MeHHOr o
MUpa npo6neMa pecypco- u 3IHEProc6epexeHums He MOXeT
6biTh pelleHa 6e3 NpUMEHEHMS NOAUMEPHBX MaTeEpuasoB.
MoxHO npomONXMTL NepevucNeHHMe NpeuUMyWEeCTB HCKyC-
CTBEHHBIX MaTEPWalioB, a MOKHO NPOCTO NMOCMOTPETH: BO-
KPYyr ¥ YBUAETDb, 4YTO CO BCEX CTOPOH HAC OKPYXaWT IOJM-
Mepbl M Xu3Hb 6e3 HUX HeMbicIuMa. B manbheitmem ux 6y-
IeT ewme Gonbire. o Y
CHHTe3 MCXONHBIX MOHOMEPOB, TaK Xe KaK ¥ Mocle-
Aywpifad MX MONUMEPH3IAUME C HeNbd NONYYEHHT UCKYCCT-
BEHHBIX MaTEPHAJIOB, CONPOBOXKaeTcs o6pa3oBaHHEM Ir'a3o-
06Pa3HbX, XMOKMX ¥ TBEpPAb OTXONOB. YMEHbIEHHE o6pe-
MOB 3THX OTXOHOB 3aBMCHT B NepBYk OYepenb OT COBeEp-
WEeHCTBOBAaHHA TEXHOJNIOPMM HedTeXUMUYEeCKOro CUHTEe32, OT
CTeNmeHd yrinyGiaeHHOd NnepepaloOTKM MCXOXHOr O cmpb;; B
HacTodllee BpeMs Ha | T nNpoAykTa HedTexMMUYECKOro
CHHTE32 pacxoayerts 3-5 T chipoil HedTH, UTO SBHO BbuNE
TEOpPeTHYeCKH HeoSxomuMoro. K coxaneHuw, aHaloruumas
KapTHHAa 32BLUIEHHOrQ Pacxoia CbPbS XapaKTepHa M Ang
HefTenepepal oTKu. :
YCTaHOBKM NPOLECCOB HedTEeXMMUYECKOro CUHTE3a SBJI-
WTCH MOWHBIMH HCTOYHMKAMM BBUIEJEHHS YrieBONCPONOB B
aTocfepy. Jnd yMEHBWEHUR YTIIeBOXOPOMHbIX BHGPOCOB
NPUMEHANT UX NKOXUr. '
CTouHBle BoORB Nyvme Bcero odesapexnnagrcn IpY ®X
JIOKaJM3aquUE B COOTBETCTBUM C XaPaKTEPOM 3arpd3HHTENs
B sToM crnyvae meTombt SmoxuMuyecKoi buncrny oxaam:
BawTcs HauSonee 3QPEKTHBHBMU. »
Teepabie oTXoAB cKamAMBaNTCS Ha 3aBOJaX B BuUZe
zeQTemnaxon. Ux ofzex B cTpaHe emerogHo ysenu-
M:Ziszqi(ng 350 ThiC. T, a ofHee KoIMYecTBO IPHGIH-
raoTon X nnndw. Kpoxe Toro, uPeasbNaﬁno BaXHOHX
§os HomuTC pobiieMa pAaNUOHANBHOM M ~ 3KONOrUNECKH
o CHOM yTUNH3AUUK U NePepasoTKM MUIRENuiA, M3rOTAB-
CTnaeﬁmx M3 NPORYKUMU HePTeXUMUUECKOH MpOMbIWIEeHHO:
cep;eagrmeéﬁfux: :ePOHHOCTb. dTa npo6nema HaCTONBKO
eobpea n;3xe. NeyHaIbHO OCTAaHOBUMCH Ha Hell Hec-

va flcHo, uTo Heo6xommMa M HemsGexna HanbpHedmad XUMH -

ne:nﬂ BCexX HanpaBAEeHUM NPOU3IBOACTBEHHON U ObITOBOX
TenbHoCTH ofwecTBa. [OHATHO, YTO OCYWECTBUTb ee B

5* ) '




132

nonHOM ofBeMe, HEMENNEHHO M INd BCeX oTpacneif mpo-
MbUITEHHOCTY BPAN JNM BO3MOXHO. B 3TOi CBA3M BbIIENAWT-
c% NpPUOPUTETHBlE HATPABJIEHUA XUMUIALUM: arporpoKb-
JIeHHbI U TONJMBHO- 3HEPr eTUYECKKHA KOMIJIEKC, MalKHO-
cTpoeHMe, MPUGOPOCTPOEHHE } CTPOUTENbHAA uHAycTpud. B
Hallf HOHY HEYKJOHHO NOBbINAEeTCH yheNbHbl# BeEC XUMH-
YeCKMX TPOLECCOB NpPW MU3ITOTOBJEHUM NPEAMETOB no-
TpeGaenus, W3AeNui MeAMUMHCKOrO, 6HTOBOr'O0 M KYJBTYP-
HOrO Ha3lHaMeHUs. KOMNIeKcHas IPOrpaMiKa XHMH32UUH
paponHoro xossictea B CCCP npenycmaTpusaer OBa 3Tana:
1986-1990 rr. - yCKOpeHHas XUMUIALUL CenbCKOro XoO-
3gifcTBa, TOMIMBHO-3HEPreTHYECKOro KOMINIEeKca i Npous-
BOACTBa NpEeANeTOB MNOoTpeSneHus, A TAKKE MAKCUMAIb-
Hasi -3aMeHa HaTypaJbHOro BOJNOKHAa XHMHMECKUN;
1990-2000 rr. - ypenudeHHe 3PPEeKTUBHOCTH MCIONDIO-
BaHus MUHEPaNbHbX yHOGPEHU#d M APYruX CPEencTB XuMu-
3anUM CeNbCKOrO XO03f#CTBa, NOBBUJEHUE TEMIOB DPa3IBUTHH
NPOM3IBORCTBA MNACTMACC U XHMHUECKHX BOJIOKOH, MaKCH-
MajipHOE OfecmeveHie BeAyUWX OTPacinei MPOMBULIEHHOCTH
npoRyxuueH MAJOTOHHAXKHOM XUMMM, YHCTbKE U 0cofo vuc-
THIMi BeEWeCTBAMHU.

Ewe pa3 NONYEPKHEM, MTO XUMHYeCKad APOMBIIEHHOCTD
pa3BuBaETCA ONEPexARUMMU TEMIAMU. Tax, Hamnpumep, npH
oeM yBeJIMUEHUH TEeMIIOB pPocTa MPOMbUUTEHHOR NPOAYKIUK
p CCCP 3a 1970-1988 rr. B 2,4 pa3a 3TOT TIOKa3aTeld
AN XUMHUECKO! TNpPOMBIUIEHHOCTH PaBeH ' 3,2. Taxoe
§bicTpOE pPa3BUTHE XUNUKO- TEXHOJIOTHYECKOrD KOMILTeKca,
B cBON Ouepenb, O6OCTpAeT Npobiexy Cco3naHud IKONO0-

. PHMECKY WMCTDbX TpPEeNnpuATHi M mpoaykToB. B To xe Bpe-
Mg He CclenyeT BmagaThb B KpaiHOCTD M omacaTbhcs Jwboro,
Naxe CaMOro MHHMMaJIbHOIO TNONAMAHUA 3arpa3HeHu® B
QKpYyXapiyw cpexy. OnpenejieHHOe HX KOJUUECTBO MOXHO
Se3bos3HeHHO c6paceBaTh B BOROEMBl 1 aTmocdepy, pas-
MEmaTh Ha TOBEPXHOCTH 3eMiHu.

CosepmeHHO CTEpWIbHOE NPOM3IBOACTBO, eciad K He
yTONmMs, TO MO KpaifiHe#k Mepe MEepPCHeKTUBA HE CTOIb 6nu3-
koro Syaymero. MoxHO CTOWHbBIE BOZB OMMCTHTDH RO COC-
TOSHME AUCTWIIMPOBAaHHO# BONB, MOJIHOCTRI YHAMMTD U
ofe3ppenuTb ra3oofpa3Hbie NMpUMecH, NOCTyrnawuge B aT-
MOCPEepHb BO3IRYX, u3IGAaBUTHCA OT TBEPABX OTXONOB,
nofutbca 100 %-HOro W3BJAEUEHUd BCEX KOMIOHEHTOB MC-
XONHOTO Chipb# M... TOrAa roToBas NPORYKUMA OKAXETCH
LHopoxe JWSOro HParoyeHHoOro MeTajia. B To xe Bpexd,
KAaK Mbl yXKe OTMevaju, Npupoma obnajgaeT OrPOMHBIMK BOC-
CTAaHOBUTENbHBIMM CHOCOSHOCTEMM, OHa MOXeT Se3bones-

i
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HEHHO BOCIPHHMMAaTh ONpeleNneHHble TEeXHOI eHHble Harpys-
KU, ¥ 3ajavya COCTOMT B YCT2HOBJIEHMM BeNUUMH 3THX Ipe-
HeNbHbIX Harpy30Kk, MPHU KOTOPbIX NPOMBULIEHHOCTb MOXKeT
BHBOJUTD B OKPyXalllyl CDPEny ONpeeseHHbE 06BeMbl. 3a-
rpg3HeHM#, He HAHOCH e HeNompaBHMOro ylepéa.

JocTouHCTB2a ¥ HeHOCTAaTKM HOPMHPOBaHHA
3arpS3HeHdH#

Peanun COBDEMEHHOr o INPOM3BOACTBa OGYCJOBMIM Heol-
XONMMOCTD YCTaHOBJNEHUS NONYCTUMbIX HOPM XMMHUECKOTO
BO3HEMCTBUA Ha O6BEKTHl OKpYManme# cpenb.. 3THM LeNaM
CIYMaT BBENEHHble B INPAKTUKY COBPEMEHHO# TPYZROBOH
IesTEJbHOCTHU YeNOBexa INpemeNbHO HONYCTUMbE Kdnuen-
Tpauun (IIIK) 3arpssnenust. OHH, ecTeCTBEHHO, pa3JMYHbI
nng aTMocepsl, rUApPo- U JHTOcHepoi '

llon npenenbHO RONYCTHMOM KOHUEHTPaLUel . MOHUMART
TaKyl KOHLIEHTPalLUl XUMMIECKOrO COeAMHEeHUs, KoTopad
NpK eXeRHeBHOM BO3NEHCTBUM Ha OPraHU3M JeNOBEeKa B Te-
YeHHe BCed ero XU3HM He Bbi3biBaeT Kakux-AuGo narto-
JOrMYeCKUX HM3MEHeHWH Wi 3adoneBaHuil, O6HapPyMUB2 eMbIX
COBPEMEHHbIMM METONaMH MCCIeNOBaHU, a TaKXe He Hapy-
WaeT ONTHMANbHbIX OGUONOrUYECKHX YCHOBUHM XH3HHM yedo-
BEKa.

HeTpynno yBuMRe¥b, YTO B CaMOM oOnpenelleHUM 3ajo-
KEeHbl HEeNOCTaTKu npuMeHeHus HopM [IIK. Ouu, xax npaBu-
n0; ofecmeuyuBawT 6e30MaCHOCTb OKPYXalmel cpeabl Ans
3N0POBBY HacCeNeHUs, ONUPasch Ha HAayyHble 3HAHUE X
MEeTONBl MCCJENOBAaHHUfA, CYIMEeCTBYWUHe Ha CeronHsdMHUR
neHb. A 3ITO elye He O3IHAVAET HeHCTBUTeNbHOH Gesomac-
HOCTH. .

"Cospeuengue MeTOoAbl HCCJelloBaHUs " HE MO03BOJLNHU
¥uTensM JpeBHero Puma yCcTaHOBMTH, UTO CBUHLOBLIE TPY-
6Bl MOCTPOEHHOrO MMM BONONMPOBOXA CHABHO 3arpx3hﬁmr
BOAY TOKCHUVHBIM MeTaJuIoM. [lo TeM Xe NDUYHHAM He Tak
YX HaBHO CBUHIOBas IIOCYZa ¥ CBMHILOBbIE Semuna Haxo-
b1878)§7¢ WMPOXO€ APUMEHEHUe B NPOMBULIEHHOCTH X 6biTy, a-
KaInMu# He Ka3aJcd YPe3IBBYAMHO HNOBUTHIM Merannbu.
MoxHo yTeBepwmaTb, YTO M B Hallm OHYM Mbl He 3HaeM BCex
BO3MOKHBIX HETraTHBHBIX BOIUEMCTBUMA M3IBECTHBIX XUMUUEC-
KUX BewecTs.

Cra3aHHbIM elle He OrpaHMYUBawTcH HemocTaTku [IIK.
WspecTHO, WTO MHOr'Me XUBBE OPraHU3MB YCTOHUMBEE Hac
go MHOTHM SHOBUTBHIM BeWecTBaM, APYrue Xxe, Hao6opoT

Onee vyBCTBUTenbHbl. [lpumepxuBasch Hopw [IIH nns noi
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NOSHbX BeleCTB, Mbl HaHeCeM Bpel HEeKOTOPbM BUIAM XU-
BOTHOTO M PaCTUTENbHOrO MMPa, YTO B KOHEUHOM MTOre He
MOXET He OTPa3UTbci ¥ Ha uvejosexke. CrenoBaTenNbHO,
HeoSxonuMo ycTaHoBuTh I[IIK He mo CaHUTapHO-THrue-
HUMECKHM, a 10 IJKOJNOlMYEeCKHM MNapaMmerpax, T.e. Ad
Bceit sKkocucTembt B nenox. Iloka, oarHako, Iud noxo6HOr o
HOPMMPOBaHMA Mbl He MMEeeM HeoSXOMUMOro o6sema uHHOP-
MaL{Hu. :

Haxouen, BCIHOMHUM, YTO YeJNOBeJecTBY WH3IBECTHO He
MeHee 8 MWJIH XHMHUECKHX coenmHeHui. M3 HHEX MO KpaitHeit
¥epe 500 Tbic. HaXONAT TPOMBULIEHHO® MCIOAb3IOBAHKE,
cpenu KOTOPbIX OKojao 40 Toic. OKa3bBawT HebNaronpu-
4THOe BO3KeHcTBUME Ha uejoBeKa, a [2 THC. — TOKCHuHBE
pemecTea. B oOKpysawme#t cpene OGHapyXeHO Gonee
55 ThiC. XWMHYECKHX COeNUHEeHUH#, B TOM Vucie 450 KaH-
{epOr eHHbIX. BHoNHE OVEBMIAHO, WTO ¥ ITH HUPpPHl CHIBHO
jaHuUMeHb. OHM, CKOpee, OTPaxaowT YPOBEHb HAaUMX 3Ha-
HH#, JeM PaKTHIECKYW OGCTaHOBKY.

Y uvenopeyecTBa NPOCTO He XBaTaeT CHUX W BO3-
MOXHOCTE# MIEHTHYULMPOBATH MHOT0O06pa3HBIE XUMUMECcKUe
NpONYKTHl, NONajakliie B Pe3yibTaTe ero AesTeJbHOCTH B
aT™ocyepy, runpocdepy u autocPepy, a TeM 6onee ycTa?®
HOBMTD CTENEeHb UX BO3LERCTBMA Ha OPraHU3N yenoBeka (a
nyve Ha BCH DJKOCHCTEMY) M MaKCHMAJbHBE KOJNU-
yecTBa, He HaHOCAume ymep6a ero 3xopoBbk. JMmb TOMb-
Ko mHaufonee OMacCHble M CaMble MHOrOTQHHaXHbie (IO BBI-
6pocaM) XUMUVECKMe BemecTBa MMEeKT yCTaHOBJIEHHbE. HOP-
Mot TJIK. Tak, Hanpuxep,. B Halle## cTpaHe YCTAaHOBJIEHH!
ans poxmoexos [IIK 959 xuMuvyeckux coenuMHeHmW#, AN
BO3IYyXa MK 170 BemecTB, a B NHMIEBbIX NPORYKTaX
KOHTPONMPyeTcs KoHueHTpauus [5 3jIeMeHTOB. CnpaBOVYHEKU
OOCHEeOHUX NeT O0XBaTbBAaWT OKOJNO 3 ThIC. HEOPraHHYECKHX
M OPTaHWMEeCKUX COeAMHEHmH, HOPMUPYEMbX B aTtxocfepe,
runpocepe ¥ mouse, NPHNEM B 3TOM Ciyyae NpUBOAATCH
Kak OPMUUalIbHO YCTaHOBJI@HHDbIE MMIK, TaXx u peKxo-
MeHIyeMbe COBETCKUMM U 3apySexHbMu YUEHbIMH, HO IIOKa
Mo pAAy NpPUuMH He -TNOATBEePXAeHHbe  32KOHONATEeNbHbMU
AKTaMH. .

Kax BMAMM, CymecTBybliee HOPMUPOBaHHE 3arps3HeHMH
He rapanTupyer 100 %-Hoe KayecTBo OKpyXapmeit cpeasl,
XOTS OHO NpeAcTaBigeT cofof cepbe3Hbi#t Oapbep ANk
NDOHUKHOB€HU BPENHbIX BEIECTB B OKPYXaouMi Hac MUP.

B CoserckoM Cow3e comepXaHHe XHMUYECKHX BeWecTB
B oKpywakme# cpeme HauvyaJ M KOHTDOJIKPOBAaTb ewe B
1925 r., xorma onpemenmiau nepebe IIK paGovedr 30HB,
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T.e. OpeReNbHO NONYCTHMble KOHLUEHTPaLUUM He Ha BCe
BPeMs XHU3IHKM YeJoBeka, a Ha IepuoN eroc padoyero cTaxa
C YYeTOM HaXOXISHHM] INOA NaHHbM BO3AeilcTBHMeM He Golee
4] v B Hememo. IIIK mns aTMocdepHoro mosayxa nﬁepnme
ycTaHoBNeHb B 1949 r., nng Boam — B 1950 f., a nn«
TMOMBH U NPOAYKTOB MUTAaHUA - TOJABKO B INOCJHeRHee Hecf-
Tunerne. Henb3s He MONVEPKHYTDb, VTO Halla CTPaHa nep-
Bafd NPHCTYUHNA K- HOPMUDPOBAHUNM 3arpg3HeHud, OHO y Hac
OOHO M3 CaMblX XeCTKMX B MuMpe. Ho 3HawuT sm 3To0, vToO
oHO ofecnevuBaer HauSonbmyn Ge30mHacHOCTD? ’

OTBer Ha 3TOT Bompoc Mbl HalileM, BHOBbD BO3BPaTUB-~

WHCh K npo6rexaM aBToTpaHcnopra. [lo Mockee B meson
[IIK npeebanennt B 4-8 pa3, a npm muoxol norone Gbmaer
n B IQ—IZ pa3. Ha ryaBHBX TPaHCHOPTHBX MarMCTPaidx
CTONMUb YPOBEHb 3ArpPA3HeHHi Bbume Hopubt B 20 pas u

Gonbwe. BmSpoc oT aBTOMOSWNe# YBeNWYUBAETCH €XeronHo
Ha 30-40 TeIC. T M coCTaBNseT B Hamu Aux 50 % oT se-
JUMUHEB ofuero 3arpa3HeHds BO3AYXa, Tor'Aa Xak B 142
ropomax, B Tox usucne s Kuese, TOunucu, Anwma-ATe, Brna-
IMBOCTOKE ¥ APYrux ropomax Cow3a, aBTOMOSHNBHBIE Bbif-
pock cocTaBaawT 6onée 80 % raz0o6pasHbIX 3arpd3HeHU.

A KaK Xe Haum CTaHOAPTH Ha OTPaGOTaBlMe ra3b aB-
ToMo6uns? Onu nyvuume B Mupe! Y mac IJIK sbmi6poca oxcu-
Za yrnepona(ll) Huxe 3,5 %, vero HeT HM B OomHO# cTpa-
He Mupa. Ona cocTaBiaser 1,5 % CO nna HoBOro asTomo-
6ung u 3 Z B MOMEGHT 3KCIiyaTanuu. OnHAKO HeT peanb-
HbIX BO3IMONHOCTEH IANd BLIIONHEHUS TAaKOr'0 NeCTKOro
CTaHOapTa, ¥ Ha NPaKTHKe GNarmue mNOMeNaHUS npespa-
S:zrca B Juxuuw. IJJK - aTo Toabko “3akoH”, a sexp

elle HYXHO 3

Bcern;? ¥y KCHONHATDL, VTO ZeNaeTcs NaNeKko He

O6ecmeuntp meitctsenHocTs INK ma TPaHCIOPTE MOXe
PellieBne YeTHPEX OCHOBHBX IPOGie: : :

[. Heo6XomuMoO WMPOKO HCMONb3IOBATH HeldTpann3aTopH
BLIXJIONHBIX Tra3oB. Halla NMpOMBUWIGHHOCTDH He BBOIYCKAaEeT MX
B HOCTAaTOMHOM KONMYECTBE, HO Naxe ecnau Gbl NpOM3BOA-
CTBO HEUTPAaNU3IATOPOB OBUIO HAJNANEHO, TO 3TO HUYEro &bl
He U3IMeHMNIO, TaK KakK CBUHIOBble BHOPOCH! MCHOBEHHO Bbi-
BORAT MX M3 CTPOA.

2. HyxHO 0TKa3aTbhcd OT ITMAMPOBAHHOT O §eH3IMHa. 3ty
npo6neMy Havanu pewaTb, ¥ K 1995 r. nNaHUPYeTCcq XRO-
BECTH BBUIYCK HE3TUNMPOBAHHOIO GeH3uHa no 40 %. Ogna-
g;n;; 3iz;;Kapexenn BBOIYCK TOJNDBKO JIErKOBBIX aBTOMO-

€H YABOMTbCA, COCTABUB, IT0 MPeXBaDH -

HbiM OIfeHKaM, 2,3 ° B 6o

» 2,3 wnr wryk/ron. Taxux oSpasox, abco-
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MWTHOE XOJMYECTBO MCHONb3YEMOro ITUIMPOBARHOrO GeH3u-
Ha BPAN J# YMEHbUMTCH.

3. Heo6xomuw BbNyck NpuGopoB INs ONPeneNeHus TOK-
CHYHOCTH OTPaGOTaBIMX ABTOMOSHMIBHBIX Tra3oB. MoTpet-
HOCTb B TIa3z0aHaNH3aTOPax MHCUYUCAAETCH HECATKAMA Thl-
cay.

4. CneanyeT O6eCNEUMTb ONTHMAJNDbHLIA PEXHM NpPOTeKa-
HHA peaxkiuuy B HBUraTeje BHYTPEHHEro CI OpaHHL. Mueercs
B BUAY CO3RaHMe YCAOBMHA, CBOOALMX K MUHUMYMYy OCTa-
HOBKM aBTOMOGHIS.

OcHOBHble TpoSjieMbl, PelleHHe KOTOPbiX MOXEeT CHenatThb
peaJsbHbIMK gamu TIK na oTpaSoTaBume ra3bi aBTOMOOWIA,
IMelT XUMUUecKoe NPOUCXOXIeHue, 2 3aTPYRHEHUdA, KaK
BUAUM, HE CTOJIBKO @CTeCTBEHHOHayUHble, CKOJBKO Opra-
HU32UMOHHOr0, MHKEHEPHO- TEXHUECKOro M IKOHOMHYECKOr'O
xapakTepa. Iloka Mpl UX Npeozolieem, Haua “ropmnocTh”
KECTKUMU CTaHAaPTaMU ocTaeTcd -6ecnous eHHOR.

K coxanenuw, NpPMMEp -C 2aBTOTPAaHCNOPTOM, MOXeT
6uTh, HauboNee BHeYaTAANLMA, HO He eIMHCTBeHHbHA.

llpenenpHO AONMYyCTHMbie KOHHEHTPaUMM ABIANTCH CTaH-
HapTOM KauecTBa OKpyXawuei Cpenbl. 3TOT cTaHRapT AoON-
XeH ObTb HayyHO OGOCHOBaH, JTOGb M36exaTb 3aBBOUEHMT,
cuocoSHOro HaHeCTH Bpel 310POBbl, HO €ro Henb3d M M3-
NMmHe 3aHUXaTh, TaK Kak 3TO NpHUBeJeT K HeONpPaBIaHHO
BbICOKKM 3aTpaTaM Ha HOXNEepXaHHe YPOBHA IK B oOKpYy-
walpweit cpege. _ : " :

Lns KOHTPONA 3arpd3HeHul, IOCTYMANUMX B OKpyWal-
Wyxy CPeny, TakKe NPHUMEHAWT OTJIHMUHBE or K ¢$opmbl
HOPMUPOBaHUA : AONYCTHMOE octaTounoe komuvectso (JOK),
OpHEeHTUPOB OMHbIH GeszonacHbii ypOBeHb BO3IAERCTBUL
(OBYB), OpPMEHTHMPOBOUHO HONYCTHMAs KOHUEHTPaLUd (OIIK).
JIpa ROCAEAHUX BUNa HOPMUPOBAHMS HEPEIKo 06 senuHINT
OON Ha3BaHMEM “BPEMEHHAas H[ONYCTHUMASH KOHI{eHTpanus

(BIK). Kpowme TOro, Aaf KaXZOro KOHKPETHOrO npennpnﬁ-“f

THS BBOAKTCH HOPMUPOBaHKHEe Ha BHI6POC XUMUYECKHX Be-
mecTs - npenenpHo momycTuMbit snépoc (IIIB), mocTofHHO

COBEpUeHCTBYETCH 3IKCMEPTH3a BHOBb CTPOUMXCH ofBeK-

TOB, C YJYeTOM BPeNHOCTH OmNpeneilseTrcs CaHUTApPHO- 32~
WETHA 30HA MEeNIY IPOMbIUIeHHbM npennpusTHEM W Ha-
ceNeHHbM NYHKTOM. Bce 3To cuyxuT enuHOM NeAu — MU-
HUMM3ALUM BPENHOrO BO3NEMCTBUS NPOM3IBOACTBA Ha OK-
pysapuylo cpexny.- ,
CnenyeT IPM3HATbH, UYTO OrpPOMHAd pa6oTa 1O HOPMUPO-
BaHMK 3arpa3HeHuit, Tpelynumas YCHIUA YUYEHBIX CaMbX
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Pa3JIMUHbIX Mpofeccuit, Rajeka OT 3aBepueHus. Jla u BPAd
JIX OHO xorna-undynb HAaCTYIIKET, TaK KaK TeMIbl exerona-
HOrO BBEXeHNUs HOBbBIX XUMUMECKHX COenNWHEeHU# B cepy
NIPOMBbIILIERHOI' O, CEeNbCKOXO3IAUCTBEHHOro u GBITOBOr O noT-
peSineHns CYmeCTBEHHO OGrOHANT TEeMIbl MCCHeNOBaHWE MO
UX HOPMUDOBaHUIN. ‘
B TO Ke BpeMs Henb3d 3a6bBaTb, YTO NPenCTaBJeHHE
O IIOJHOA 5838penHOCTH XUMUNEeCKUux COEHHHEHHﬁ, conep-
KalllUXCAd B KOJIHUecTBax, He npesmmammux HEK, BeCbMa
yCHOEHO. HHH JNIUNb YCTaHABIUB2aeT TOT YPOBEeHb 3arpdas-
HeHHH, KOTOpbﬂ Ha ypOBHE COBPEeMEeHHbX 3IHaHUK cqnfaer-
cs 6ezBpengm INS 3X0POBbA ‘uenoBexka. OHa He SBJAeTCH
HOPMOX B NPAMOM CMBICJIE 3TOrO CJOBa. Hopwa- ang veno-
Bexa, INd BCeH 3KONOTMMECKOH CHCTEMbl —~ alCONOTHO
VHCTbie BO3AYX ¥ BOZa, IOYBa M npbnyKTm OUTAHUL.

B Hame BpeMs XUMH3aLUM INIOLBEPXEHBI CaMbie pa3InuHbe
HalPaBJIEHUS YeJSIOBeYEeCKOK MU3IHM U TPYHOBOX JesTeNb-
HOCTU. W ecau oHa ocymecTsBisercs B paZe CcIAyvaeB INo
dopmyne: ‘“mmwc xummzauug, MUHYC OKpyxawias cpepma”
TO BHHOBAaTa B 3ITOM He XMUMHI, a NbAu, ee ucnonbaym:
ue. COBpEeMEHHOE COCTOAHKE XUMUYECKOH HAYKM U npak-
TUKU naeT BO3MOXHOCTb PeaNud3OBATDb WHOK NDHHNUN: “IMoC
RUMU3ALNE, NINC OKPyWabljas cpenda”. \

KopeHHBIM HampaBJIeHMeM S5KOJOrH3aLAH COBPEMEeHHOr 0
[IPOU3BOACTBA, HaCHI(EHHOr O xuuuqecxnun'npoueccaun U

MaTepuajsaMu, GBNAETCH pPallKaJbHOe COBEPIEeHCTBOBaKue

¥ NPUHNUNHAJNPHOE U3MEHEHHMe TeXHOJIOTHH, COo3aHue mpo-
UIBONCTBEHHBIX HUKIOB, MCKINVAWIMX NPOHMKHOB €HHE 3a-
PPS3HEHUM B OKPYXaklyo CPeny, MHCHONb3O0OBAaHHE XUMHU-
YEeCKUX MaTEepualioB, He HapyllallUX PaBHOBECHE, YCTaHO-
BUBWeeCHs B NPUPONE, M He CO3NakiIMX IUIE Hee yrposy.

, Bekamu pasBuBaemas u KyJNbTUBMDyeMas TEXHOJNOruA He
BblIepxana 3KoJNOruveckoro ucnbiraHus. HKHoweny XX B
XapakTepu3yeTcs QOPMUPOBaHUEM HOBOrO OTHOWEHHH k
NPOW3BOACTBY, MPH KOTOPOM NPUPONOOXPAHHBIE KPHTEPHH
npuoSpeTaT BCe Gonbliee u GoNblee 3HAYEHHe.

CoBpeneHHOE 3KONOMUYECKM YUCTOe NPoK3BORCcTBO. Ka-
KHM OHO HOJXHO GbTb?



Jinean, ¥ XOTOPOMY CTPEeMETCH
YeJOBEYeCTBO

A nDoHgn oOXHY HEXUTPYW HCTHUHY.
OHa B TOﬂ, YTOGH ReNaTh TaK Ha3IbBa-

eMble YyJeca CBOMMH DyKaMd.
A. C.pun. Aipe mapyca

Yro 3To 3a upean? Peub uaer O NPOU3IBOACTBE, MAKCH-

MaJIbHO YIOBJETBOPAMLEM NOTPeSHOCTH JWHe#, ONTUMANBHO

BIMCHBANLEMCS B OKPY®awIy® CPely M He NPUMMHANILEM e#
Bpeda. A ‘cymecTByeT iIH unean? Ja, cymecTByeT Kak
ofmeTeopeTHYECKas KOHI[EINud. PaspaBoTaHb NPUHLUNDL,
OCHOBH M onpeneneHst ee lenu. Hepemko B CpeACTBaxX
MaccoBoO# MHJOPMALUM coofmaeTcs O XOCTUNEHHM 3ITOro
uneana, XOT{ vaue BCero MMeeTCs B BUAY JMUb npubsiu-
KeHHe X HeMy Ha HEeKOTOPbX NEepencBbiX NpeANnpHdTHIX.

TexXHOJOTRN PEKOMEEXYeT NPHPORa

YesoBeyecTBO HENPEPHBHO COBEPLEHCTBYET CHocoSbl BO3-
feficTBUA HA NPUPOAY. YCJHOKHANTCS METONBl U YBEJHUH-
BawTCH MacwTalbl 3TOro BO3AeHCTBMA. MaTepuanh moamsep-
ranwtcs Bce Gomee raySoxkoil nepepadoTke, UM Hepenko
NpPKAa®wTCs -HOBbIE . "HENPHPOXHbE " . MIH Jaxe "aHTUDPK-
ponHble” cBo#cTBa. Pa3BUTHE@ TEeXHONOTHHM JacTO OCyWecT-
BlfeTcd OpPM TOJIHOM NpeHeSpexeRuWM K mpupone. Muxenep-
HO- TEXHOJIOTHMECKoe pemeHue, ofecneuynBapiiee LOCTHXe-
HHMEe KOHKPETHOX WeN#, ¥ SKOHOMMUecKu#t 3PYexT - IBa ma-
paMeTpa, omnpeiensllde NPaB0O AAHHOrO NPOM3BOACTBA Ha
cymecTBoBaHMe. Takoe OTHOWEHHE K TEXHOJOIMM CKIaXbl-
BaJIOCh BEKaMi, ¥ OHO, COSCTBEHHO rOBOPS, HCKINM2NO U3
PACCMOTPEHMS BONPOCH B3AMMOMEACTBUS NPOU3BOACTBA U
ofmecTBa C OKpyXawlieif cperoif. BcmeacTsme sToro Tex-
HOJNOrMS CYOPMMPOBAJACH KaK MHOI OOTXONHDG! mpoLecc. .

YenoBeK,: U3BJeKasd H3 INPUPORHOTO CHIPbA ITOJNE3HbH
KOMIOHEHT, BecbMa NPOM3IBONBHO TPAKTOBAJ CaMO NOHATHE
"Hone3Hbii". MHOr OKOMIOHEHTHBU! NMPOAYKT, OGpa3OBaBuN-
CS B pe3yibTaTe MHONOBEKOBOrO I'eO0JIOTHYEecKOro npouec-
ca, paccCMaTpUBAJICE KaK ORHOKOMIOHEHTHOE IOJe3Hoe
ucKomaexoe. Pa3pafaTbBaNach TEXHONOTHE, OSECHEVHBaBR-
was GoNee MM MeHee MOJIHOe W3BNEVEHHEe eNMHCTBEeHHOr o
NIOJIE3HOr0o KOMNOHEeHTa CbpbfA, a OCHOBHasg Macca npu-
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POAHOrc MNPORYKTa yhanxgyacb B oOTXombl. OHU-TO U H9B-
J90TCA TJIaBHOK COCTaBNAWIe# TEXHOr eHHOrO NaBJIeHus Ha
OKpyXakilyl cpeny. ,

Bopn6a 3a coxpaHemue NpUpoOAbl ABNIETCH, TAKEM 06-
pa3oM, B Hepsyn ouepexb GopnSoit ¢ orxomamu. [lorped-
HOCTH COBPEMEHHOIO YeJlOBEKa O6eCNeuyMBawTCH pPaCcXOXOM
20~-30 T/ron pa3NMYHbLIX BUROB MUHEDPaJIbHOTO CHIPbS, U3
KOTOpbX B nyumesm ciyvae 2-3 %, a.to u I & mnepexonsaTr
B KOHEUHY® nponyknun. CilemoBaTeJbHO, NPK CYWLECTBYO-
Led TEeXHONOruM NSTUMKINKAPAHOE HAaCeNeHMe IJIaHeThl
OOJIXHO "NPOM3BOXUTH" He Medee 100 mapa T npousBox-
CTBEHHBIX OTXOHNOB. 'K 3ToMy koauvecTBy cnenyeT npuba-
BUTb HEMaJylW TOJNMKY OTXONOB NOTPeGJIeHus, CPead KOTo-
PbIX TOJbKO, HAaNpuUMep, OBITOBHE OTXKOAB WHAYCTPHANDBHO
Pa3BUTBIX CTPaH 3amaja cocTaBuswT Goxee I3 wmipx T, u
ux of6seM yBenmsuusaetrcd B 10 pa3 GmicTpee pocTa
Hacenenus. He MHOPHM OTNIMYHA KapPTHHA M IAf Hamex
CTPaHB, Oawmei B rox OpUMepHo 60 MIH T TBepabx GnTo-
BBHX OTXOHOB. M € KamubM FOJOM HX CTaHOBUTCH GOiblie .
Ha 5 & OpM yBenuueHMM UMCIEHHOCTH Hacenenus Ha 0,7 %
(1989 r.). JlaBuHa OTXONOB, MHOTME M3 KOTOPBIX BeCbMa
TOKCHUHB, OGPYyUMBaeTCd Ha YeNOBeMecTBO, Ha NpUpony,
"ROJroTepneHue"” KOTOPOH He GECKOHEVHO.

'me xe Bbon u3 cosgasmeiica o6CTaHOBKU? M3BeCTHBI
3konor B. HoumMmonep mout# 2§OPUCTHYHO OTBETUN Ha 3ITOT
Bonpoc: ‘llpiupoma 3naer nyvme".

Muoroe uenosex “moxacsorpen” y mnpmponst. Kpbures,
ryceHuNly, MHOrMe IPyrHe MeXaHU3IMbl ¥ NpPuSopb VesoBex
u3o6peN, YBUINEB aHAJIOrM0 B XHUBO# NPUPORE, OLEHUEB ee
Lenecoofpa3HOCTh M Npeolpa3uB B TeXHUUECKOe pelmeHHe.
Hefp3ga He 3aMeTHTDb, ORHMAKO, VTO JIOAM, K COXajleniuh, He
BCerfa NPUCAYIMBaNUCh K COBETaM MPUPOABL R

Husnp Ha 3emae, cymecTBywmas MWIIMapIBl JeT,
o6ycioBleHa NpoLleccaMy, CONPOBOKAAKMUMUCE o6pas3oBa-
HUeM 3HaUUTeNbHbX KONHUECTB OTXOKOB. ¥ B TO Xe Bpems
B IeJIOM ee pa3BHTHE NOAMMHSETCH 3aKOHaM 6e30TXOOHOro
uukia. OXHO He NMPOTHBOPEUUT IOPYroMy, TaK KaKk BcCe OT-

‘Xoxst mepepafaThBaNTCHA NPUPONOH ¥ HAXOAAT CBOE MeCTO

B OpraHuU3alWd HOBOX Xu3HH. OCymecTBAZETCE ecTecT-
BEHHBUA . 6MOr eOXWMUYECKUH KPYyroBOpoT semecTna. TaKk B
NpUpose peal3yeTcs NPUHOUN Ge30TXONHOrO NPOU3IBON-
CTBa, NO3BONANMHUA 3IKOHOMHO PacXONOBAThb BEIECTBO U
YHEepruw, MNPK KOTOPOM OTXONB ONHUX OPTraHU3MOB CJYXAT
cpenoit oSuTaHUA APYrHX. ITOT HOPMHIUN ZaBHO U3IBECTeH
Suonory, HO MHXKeHep OO6BMHO "He 3aMevyan" ero, U TONb-
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KO B Halul JHU OH IIOJIOXEH B OCHOBY COBPEMEHHBbIX Nnpexn-
cTaBJieHH}! © NMyTAX Pa3BUTHA NPOX3IBOACTBA.

OTXonHOEe -— MaJIOOTXORHOE - 6esoTxonHoe

Eme 20-30 neT ToMy Ha3an npoSieMa PacTYyIerc KOJIK-
yecTBa - OTXOZOB Ka3ajach He CTONb YX CYU{eCTBEeHHOH.
Tex Gonee X OGBEMBI WaJi0 SECHOKOWNHM HPakTHKOB B Go-
Nnee PaHHME HepPHOAbl Pa3BUTHA NPOR3BOACTBA. ORHaKO yxe
TOrga MHOrMEe yuYeHbe, NepCHeKTHBHO MbICAfIME MHXEHepbi,
MOXET OBITH, CKOpee HMHTYMTHUBHO, YeM Ha Oa3ze CTpOrux
pacueTop, IOHMMaJU HECOCTOATENbHOCTH TaKOro NyTH pas-
BHTHS TEeXHOJOrKKW. DBbiCKa3bBaAHUSR n.M.Mennen%eBa cTO-
NeTHeH HaBHOCTHM O TOM,; YTO COBEPIEHCTBOBAHHME IPOU3-
BOACTBa BO3IMOKHO TOJIBKO TOrja, XOPRa OHO He OaeT OT-
XONOB, BHOJHE CO3BYUHbl CErONHAWHUM IDEACTABJIEHHAM O
OYTEX COBEPNEHCTBOBAaHUA NPOU3BOACTBEHHBIX TEXHONOIH-
YeCcKHX NpOLECCOB. :

Wmes o 6 e3 o TXOOHOHX TEXHONODPUH
B COBPEeMEeHHOM mnpeacTaBleHuM CcPOPMyNIMPOBaHa aKa-
neuukamy H. H. Cemenossd, J.B.IleTpanopbiM-COKONOBbIM U
B.H. lackopuunM. OHa nNonyuysJa He TOJDKO BCECOW3HOe,
HO ¥ MHpOBOe npu3Hamue. [lpoGiembt 6e30TXORHOM Tex-
HONOT KM BiiepBhie Obuli BCeCTOPOHHe ofcyxmennt Ha Hayu-
HO- TEXHMYEBCKOM CUMIO3MyMe CTpai — uiexHos (3B mo Teo-
PETHYECKUM M TEXHKKO- IKOHOMHUECKUM BONPOCAM MajooT-
XoIHok u Ge3oTxomHoi Texuonsoruu (Ipesnen, 1976 r.).

B pa6oTe ceémuHapa EBpONeiCKoOif IKOHOMMUECKOH! KOMUC-
cu OOH (fTapux, 1976 r.) Obur MCHONbB3OBAH ONBIT Ipes-
NEeHCKOro CUMIOO3UyMa, O6CYKOeHbH ¥ pPa3BUTbi OCHOBHBIS

ero nonoxenus. Ha O6iueeBpONeRCKOM COBEWAHHHM NO CO- -

TPYAHMVUECTBY B 06j7acTH OXpaHbl OKpykakmei# cpexmbt (Xe-

HeBa, 1979 r.) npuHdATAa CcHenuanbHas JeKJapaUus O Ma- |

J0OTXOOHOM ¥ Ge30TXONHOW TEXHOJIOTHM, COAepXalfag om-
penesieHue MHOHATHA "6e3oTxonHas TexHonorus'. [lo -mpex-
NOKeHWP COBETCKMX YYEeHbX, Ha cemuHape Esponeiickoi
3KkOHOMHYeckoit xomuccuu OOH nmo MasTOOTXOZHOM TEXHOJOT N
(Taiukent, 1984 r.) npundTa HOBaf JOPMYJIMpPOBKa, OPuLu-
aNbHO nmpu3HanHas Opramuzauues O6senAmHeHHbx Hanuit kax
COBpPEMEHHOe NpencTaBieHUe O G6e30TXKOMHOR TEeXHONOTUU:
«Be30TXoNHA" TEXHOJNOTMH — 3ITO TaKoH cnocol HOPOM3BOA-
CTBa NpoxyXuuu (mponecc, NMpeanpUATHe; TEPPUTOPHAJIbHO-
NpOM3IBONCTBEHHbII KOMIJNEKc), HOpu xoTopow Haubonee
PaIMOHAJBPHO M KOMIJIEKCHO MCHONb3YNTCH CbPbe U 3HEp-
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rus B IMKJIe "CbipbeBble Pecypchl — NPOR3IBOACTBO — MO-
TpeGJieHHe — BTOPMUHbIE CHPbEBble PecypcChl’, TakuM obpa-
30M, YTO Jwbble BO3IXEHCTBUA Ha OKPyMabmlyk CpPeRy He
HapYAa®wT ee HOPWaJbHOr 0 $yHKUUOHMPOBAHUSM ».

O6paTuTEe BHUMaHMe: B ONpeneJeHHH HET "HYJNEBOro
BapuaHTa". QHO KaKk Obl HOMYyCKaeT KaKOE-TO MUHUMaJbHOE
fe3BpenHOe XAN% HNPUPOEbl KOJMYECTBO OTXOROB, Npenyc-
MaTPHBas MO aHAJNOrHM C OPHPOMHBIM NpoLeccoN Co3Ha-
TelbHO perynnpyemmu U OpPraHM3OBaHHLO{ YENOBEKOM Tex-
HOJIOTMYECKU® KPYrOBOPOT Cbpbd, MNPOAYKUMH M OTXOHOB.
Kax ¥ B NPUPONHBIX 3KOCHCTEeMax, Se30TXORHOEe NPOMIBOL-
CTBO INpPaKTHUECKU 3aMKHYTO, HO He M3ONUPOBaHO, TaK Kak
MaKCUMaJIbHO (HO He IOSIHOCTbK, YTO, EeCTecTBeHHO, Orpa-
HHYEHO BTOPbIM 32KOHOM TEPMOAMHAMMKK) HCHNONb3YWTCH
JHEepreTHYecKUe pecypchl. BaXHO OTMETHTbL ¥ KOHLENLu}o
6e30TXONHOr0 NPOU3IBORCTBA, COXPaRAMNIEro CJOXHBIIEecH
IKOJIOrMYEecKoe PaBHOBecHe, T.e. OPeAnojiaraeTcs BO3IMOX-
HOCTb H2HECEHW: ONpeneNeHHOr o yuwepoa npmpone, HO He
BbOIE RONYCTHMOrO YPOBHA.

Taxum o6pasom, OGesoTxoAHOe MNPOU3IBOACTEBO, CTPOro
ropopa, WM He #BJAeTCHs. BHAWMO, 3ITO CTaso OAHORK u3
IPUYMH IIOUTH ORNHOBPEMEHHOr o NOSBIEHHd APYroro HOHATHS
- "ManTo0oO0TXO0OAHAA TexHONTOD M A",
ueanm W 33May¥ KOTOpPO# oOuveBUAHBI: CO3INaHWE NPOU3-
BOOCTBA .C MHHMMAJbHbLIM KOJIMUECTBOM OTXOHNOB, BpemHbie
BO3NENCTBUL KOTOPHX He BHlle LONYCTUMOrO CaHHTap-
HO-TUFUEHUNECKOro YPOBHA. B MaJIOOTXONHOM NPOM3IBONCTBE
YaeTb OTXOZOB OCTAeTCH HEeHCHONb3OBAHHOX ¥ HampaB-
NfeTcs Ha ANUTeNbHOE XpaHeHUe.

C 3To#t TOUKK 3peHus Ge30TXONHAR TEXHONOTud .- MUHe-
ajbHad MoOenb, Ha KOTOPY® OPMEHTHMPOBAaHGO COBPEMEeHHOoE
npou3BoacTBo. OHa BO MHOTHMX CJIyJYadX IIOKa He MOMEeT
peanu30BaTbLCH BO BCeM o06%eMe, H 30eCb ONpPaBAbBaET
ceff MaKCHUMajlbHa® MAJIOOTXORHOCTb. .BaxHeitweit 3agavei
ABNseTcd NpubnMXKeHHe K UReany - G6e30TXONHOCTH — BO
Bce Sonbiied M Gonbuei cTeneHw. BesoTxonHad TEXHONO-
P SBAAETCH IO CMbICJY NPOM3IBONCTBOM, pPaboTawiguM IIo
TEeXHOJNOr UMECKOMY IHpoleccy, He HCKINYaWmeMy OTXOZmbt,
HO ofecnevyupawieMy MOJHYW MX yTuiusauue. Ham nyTp B
HalpaBJEHWM "OTXOHZHOE — MaJIOOTXOFHOEe —» §e30oTXomHoe"
3aKoHOMEepeH M HeuslexeH,

Kak ycTaHOBUTB cTemeHb HpubaumeHus X 6e3OTKONHOMY
hpoussomcTey? OuesuaHO, YTO OHa onpenensercs 3PPex-
THBHOCTBX MCHONb3OBaHUH B TEXHOJOTUUECKUX Npoleccax
Chipbf M MaTepHasoB, HO TeM He MeHee BIWHOIO KpPUTepus
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HeT. Pa3juuHble OTPaciM BBOAAT COOTBETCTBykIHe, HecC-
KOJNBKO pasjivyakiiecs, HO CAYXalie ONHOM LeNH INoKasa-

Ten#, OTPaxawuue CTeneHb NPUCIMKEHHST K deaorxonﬂon
TEXHOJIOT’u.
Tax, B IBETHOM METANAYPruUUM HCHONB3IYETcH Ko3HPu-

LIMEeHT KOMNJIEeKCHOCTH — XOJNd M3BJIEKAEMOro IOJEe3HOro
KoMnoHeHTa (%), a B XuMUUecKoH npoubmmennocwn — KO-
3PPuUUEHT G6e30TXORHOCTH, .KOTOPbUf ONpemenseTcs IO
YPaBHEHU

Kg = 1KKoK,. .

3neck f - SMIMPHYECKMH XO3YPHUNEHT NPONMOPHUOHAND-
HOCTH, K, ¥ K, - Ko3PPuuueHTH DONHOTH! MCIOJNb3OBAHMT

MaTEepHAIDPHBX M 3IHEPreTUYECKUX pecypcos; K, — roaddu-

LUEeHT COOTBETCTBM% HNPEANPHATUE 3KOJOrHYecKUM Tpebopa-
HHANM. .

OueBMOHO, YTO B HEeasle Ko3yPunueHT 6e30TXOOHOCTHU
nouxeH ObTh paBeH 100 %, OAHAaKO NPeANOXKEHO CMATATD
BenuuuHy 90-98 % cooTBeTcTBywue# G6e30TXOHHOKY HpO-
H3BOACTBY, a 75-90 % — wmanoorxonHory. JocTuxeHue
3TMX NOKasaTeJeil — HENerkui npouecc, TpeSywlmi OPUH- -
LUMNUaJIBHO HOBOI'O NMOXXOAAa X TeXHONOTUUECKOMY npoleccy.

BPe3oTXonHag TexXHOJNOrHus:
HDOCTHXEHHES H NEepPCIEeKTHBMH

B Hameft cTpaHe, Tak Xe Kak ¥ BO BCEN MUpPE, MHTEH-
CWBHO Da3BUBAETCS TEXHOJOrHd OVYUCTKU BPENHBIX KUIKUX,
TBEPABIX U I'a3006pa3HbX BLIGPOCOB, YTO NO3IBOJLET YAyY-
IMTh 3IKONOTUMECKYH OGCTAHOBKY B rOPORaX M NPOMbN-
JNEeHHbX LEeHTPaX, BO BCe} NpHponHoX cpexe. M Bce-Ttaku
TaKUM CHGCO60OM He MOXeT SHTh pelleHa Ipo6iesa 3aWUTEI
6uocepbl OT HenpepsBHO PAa3BUBANILErOoCH OPOM3BONCTBA.
Ecnn Hbmeumss TexHONOrUYecKas CTPYKTYpa OCTaHeTCs
683 M3IMEHeHu#, TO, COrJAaCHO HPOrHO3y, HaXe B ciIydyae
3aMeIIEHHOr 0 POCTa TIPOM3BOACTBA YPOBEHb 3arpPs3HEHM K
2000 r. oxaxeTcd 3HAUUTENbHO Bbille HbHEWHEro.
PeanbHbil BbXOX  TONBKO B 6€30TXORHON TEXHONOIHMM.
Ee npuHUMOBI HEOPAMHAPHB M OTJIHYHB! NMOMTH INAS KaXAOro
NPOU3BOACTBAa, HO TEM He MeHee CYWeCTBYWT HeKOTOopse
3afavy, pelleHHe KOTOpbxX OGA3aTelNbHO AN Me6oro npexn-
NpUaTUS, Pa3BUBAKIErocs Ha OCHOBE 6e30TXONHOCTH.
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Kounnekcras nepepaloTka CBpbs - TiaBHAA npoes-
7eMa COBPEMEeHHOM 3KOJOoruvuecku Ge3BPedHOM TEeXHONOruH.

OTXORB NPOM3IBOACTBAa — 3TO HEHCNONDb3OBAHHAA MIK
HeNOHUCNMONb30BAaHEAS YaCTb Cbpbi, KOTOpad Jubo B "mep-
BO3NaHHOM" BuOe, nu6o, JYTO yYalfe, ONpenesieHHbM ofpa-
30M TMepepaloTaHHas U NpuoSpeTmas HOBble CBOMCTBa, He
UMEeBLMEcCH y UPUPORHOro CbPbs, COpacbBaeTCs B OKPY-
Xaolylo Cpeny, CHOCOSCTBYS CHUXEHHMN €e KauyecTBa M Ie-
rpanaiuy.

C GonbpumMM TPYRZHOCTSMM CTaJKUBAaeTCH, Hampuxep,
ropHonoGbBaplasd NPOMBIUIEHHOCTh. OTBalbi POPHBX NOpPOX
~ OrpOMHas MacCa ZRemeBOro M HePeNKo HYXHOro veno-
BeKy, HO BPeRHOro mjs INPHpPoAs nponykTa. [asocofpa3-
Hbie BHISPOCH C6OraTUTENbHbX $aGpHMK MOT'YT COINEepXaTb RO
30-40 % nDone3HbBIX KOMIOHEHTOB, MHOTHE M3 KOTOPLIX
TOKCUVHBL.

Eme Gonbimne CAOKHOCTH BO3HHKAKT npu pemeann BO-
Npoca KOMIUIEKCHOX NepepaSOTKM PYX LBETHBIX MEeTaJNosB.
OneHuBas MNYTH ¥ NePCHEKTUBH BHeApPeHUs G6e30TXORHOH
(MAJIOOTXORHON) TEXHONOrMM B LBETHYNM MeTaJUIyprume, cie-
AyeT MMeTb B BHIAY, 9TO O06BeMbl ee TBepAbX OTXOAOB,
NpUXORsIMecs Ha eRWHULY I OTOBOX NPORYKLMM, B HECATKH
¥ JaXe COTHM pa3 BbOle, YeM B UEPHOH MEeTaJIYPru, U B
THICAYX pa3 Goxbme, ueM B HPyrux oTpaciaax. OHH Hau-
Gollee TOKCHWYHBIE M TPYOHO yTunH3upyembe. C Ipyroi
CTOPOHB, CJOKHOCTDb OpraHu3anuyu Ge30TXONHOTO LKKIA B
LUBETHO# A MeTaNIypruK 3akiwyaeTcs B- TOM, 4YTO IOVTH
Kaxjoe ee NpeanpuATHe TpeSyeT COGCTBEHHOX TEXHONOTMM.
OSumx peKOMeHNallui#, KaKuWe, HaNPWMED, BO3IMOXHBI B- Uep-
HO}# MeTaJIypruu, 3fech He cymecTByeT. lBeTmas weTan-
nyprus — 3TO OrPOMHOE Pa3HoOolpa3ue MeTajioB, mpouec-
cos, ofopymoBakus ¥ npuéopoB. M maxe moiyvyeHue ORHOrO
MeTansMa MOXeT ObTb CBA32aHO C pPa3JHYEbIMH TeXHOJNO-
rusmu. Tak, HanpUMep, MeOb MOXHO NOJYYATh M3 MEmHBIX,
MEIHO-LUHKOBLIX, MeAHO-HUKeJIeBbiX, CBUHI[OBO-MeNHO-MO-
N6 NeHOBBX KOHLEHTpaToB. Kaxmoe ucxomHoe c¢bipbe Tpe-
6yeT cBoe#t TexHOJNOruM, cBOero HaGopa peareHToB. A
€CJNH CPaBHUBATDb pPa3JMYHBE MeTanas, TO cnocobb MX
BhiMeJleHMs MOryT BooSWe He WUMETb HHUY¥erc obmero.
CpaBHMM, HamOpuUMep, 3JIEKTPOXHMUYECKOe BbIHEJIeHHE aJe-
MUHHS ¥ HHPOMeTaJNypruveckoe mNoayveHue CBUHNa. [le-
CATKAMM METaJUIOB 3aHUMAeTCH ILBEeTHad MeTaJnyprus. OHu
Pa3NUVHB O XMMMUECKMM CBOACTBAM, CLIPbl M CcHocofax
U3BNeveHusa u3 pyx. IlouTu nwSolt NPUPOAHBIL NPOOYKT,



, 144
MCNOAb3yeMblif IAf W3IBJIeYeHMs LBETHOrO MeTajada, NONu-
MeTaNnuJyeH, Tak UTO elfe W MO3ITOMY Npo6JyieMa KOMIJIEKC-
HOCTH ero nepepaboTKH CTOMT HauGoNee OFTPO.

OSpafaficbh K ajNOMUHUK, Mbl CTaJKUBaeMCs C HPHUMEPONM,
Korpa Onarofapd KOMOJIEKCHOM nepepaloTKe IPOMbILNEH-
HOCTb NOJAYYMJIa NPUHLUIOMAJNBHO HOBOEe chipbe. JxeeTcda B
BUJYy TEXHOJNOrUs NepepaloTKM anaTUTO-HefelUHOBBIX pPYyIA,
pa3paloTaHHag B Halled CTpaHe U He UMewljas AaHaJlOr OB B
MUDOBOK NpakTHxe. KpynHeiiwee B mupe XuGHMHCKOE MECTO-
poxzeHue 3Tux pyn comdepxuT 13 % amatuta u 30-40 %
HeeNMHa — aJOMHHAaTa HATPUS W Kajus CJIOKHOFO cocfra-
Ba, KOTOPbI# RONroe BPpeMd He HaXOAuJ INpUMEHeHus u
c6pachpBajicd B OTBaJ, OTJYEro CTPagajiy MNOYBa, BO3AYX,
BOmB 03epa Mmamzpa.

LeHHOCTDb KOMIUIEKCHOM TEXHONOIMM 3aKjoJaeTCcs B TOM,

YTO ‘¢ nomolbl $roTanuu U3 PYAbl [OAYYaWT ABA KOHUEH-

TpaTa — aNaTUTOBbA (chipbe ANE $oCPHOPHOM MPOMBUIIEH -
HOCTU) M HefenHHOBbU (2JTOMUHKACOXEPXAIUNA NPOAYKT).
U3 HedenuHa mnoayvyawT riIRHO3EN Al,04, a Taxxe coay

Na,COj;, moTam K,CO4 M NOPTAAHALEMEHT, 4TO of6ecneyuBaeT

KOMIJIEKCHO® MCINONb30BaHUe BCeX KOMIOHEHTOB HefenuHa U
opraHusanure O6e30TXOHHOrc (MaJlOOTXOAXHOPO) NPOM3BOA-
cTBa. 3aMeTHM, 4UTO OPYr¥e CTPaHH HONA IONYYeHUS
PIMHO3EMa — _ChipbS aJOMUHMEEOH NPOMBUUTEHHOCTH — MC-
JIONB3YWT TONBKO GokcuT. He cnyvaiino paspadoTaHHad
TeXHOJIOrus YyHOCTOeHa JIeHMHCKOX NpeMHd ¥ 3alaTeHTOBaHa
B Aurmmu, Wranunm, Mekcuke, CIIA,  ¢PI', llBenun, fAmonun
¥ IpYyrux cTpaHax. Ee 3Kojoruveckue M 3XOHOMMYEcKHe
OOCTOMHCTBa B creaylmex. Pe3ko yMeHbmwaercs o65eM
TBEPObIX OTXOZOB. Bce Xuzkue OTXORBI NPOM3BOACTBA
PELUPKYIUPY®PT, a ra’jcofpas3Hble BHIGPOCHl HE 3ATPAIHANT
Bo3xyx Bbuue HopM IIJK. Tak ofecneuMBaeTcs KOMILIEKCHOE

HCNOJNb30BAHUE BCEX KOMIIOHEHTOB al’IaTMTO-HeQenHHOBO’I‘O’

_ CBHIpbSL, JNHKBUAMUPYETCs MHOPCQOTXONHOE NPOUIBOACTBO,
co3faeTcs HOBas MUHEPaRbHO- ChpbeBad Sa3a aJOMHHKEB oK
IPOMBbOIEHH OCTH.

KounnekcHass TexHoNOrud nepepaloTKE aNmaTUTO-Hefe-
JUHOBHIX DYA BHegpeHa Ha npennpusTtugx [lukanemcxoro
o6senusenus "['nuxHoszeM”, Ha BONXOBCKOM aJIOMUHUEBOM 3a-
BOZE, a TaKwe Ha KpPynHHe#lleM B CTPaHe AUMHCKOM I'JIMHO-
seMHoM sasone. [locnenuuit Gasupyercs He Ha KUOUHCKOM
cbipbe, a Ha pyHax Kus-Hanrepckoro MecTopoxneHus Cu-
6upi. OHO ofecneyuBaeT He TOJBKO KHTEHCUBHO Pa3BMBal-
mywcs aNoOMHHUEBYW NpoMblieHHocTh CHOUPH, HO U ee
CTPOMTEJIbHYI WHIYCTPUN.
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['oBOPA O KOMIJIEKCHOM NepepafoTKe NOMKMeTaJLIUUECKUX
pyL, OCTAaHOBUMCH Ha TEXHONOIMM, BHeIpPeHHOX Ha Yend-
6UHCKOM D3JNEeKTPOJMTHO- UMHKOBOM 3aBOJAEe, Ha KOTOPOM
BMECTO TPaAULUOHHBX NMPOMETaJUIYPrUYeCKMX MPOLEcCoB
WHPOXOe NPHUMEHeHHMe Hallia TUIPOMETAJUIyprus -— H3Bje-
yeHHEe MEeTaJIOB BONHBMH PAacCTBOPaMH XUMUYECKUX pea-
reiToB. COBepileHCTBOBaHUe Mevel KUNAWEro cJiod U IOPH-
MEeHeHUEe IpPM BO3AYIHOM AYTbe ra3oofpa3HOd CMecH,
o6OralieHHO# XUCIOPOZOM, CHH3IMNC COXEPXaHUE Cepbl B
NPOAYKTaX O6XMra UM NOBBICUNIO U3BJNeYyeHHe UUHKa., Ofpa-
3yplascad cepa, B CBOW oOuYepexb, HnepepaGaThiBaeTcd Ha
CepHYK KHUCHOTY 10 CXeMe HBOMHOro KOHTaKTUPOBaHuH,
UTO NO3BQJIMJIO YMEHBIMTb BBHISPOCH CEPHHCTOr0 AHIUIAPUIAA
B aTMocPepy B 9-10 pas. :

V3 OTXONOB NPOU3IPOLCTBAa MHAWS — OJHOrO M3 TOBap-
HbIX NPOAYKTOB, BBINYCKaeMblX 3aBOXONM, C OPGUMOHHBIM
METONOM W3BJIEKaeTCH rajiuil, paHbme BbEpachHBaBUMiCS
CO CTOMYHBIME BOZaMU. Mx KONHVecTBo cOKpameHo Gnaro-
Napsd BHEJPEeH#N IUKIOB 3aMKHYTOro BOXOCHalMeHMs, 4TO
Pe3IK0 YMEeHDbUMIO NPOHUKHOBEHHE 3arPA3HEHU B TuUApO-
cfepy ¥ COKPaTHIO NOTEPH LEHHOro ChpbA. PeroHcTpyH-
POBaHHaf CHUCTeMa Ta3ombuieylNajieHud nosponuna B 10 pas
CHU3UTH COHNEpPXaHUWe HbUIM B BLIXJONHBIX ra3ax U cSepeub
COTHH TOHH UMHKa B TOR. Pe3Kko CHU3HB KOJNUUECTBO
OTXONOB Ha MHOTMX CTaHMdX TEXHOJOTKYECKOFO Npolecca,
NOBBICUB KOMIJIEKCHOCTDb MCHONDBIYEMOro Cbipbd, YensGuH-
CKRit 32aBOA CTaJl MaJIOOTXOHHBIN NPENNDUITHEM C BhICOKHM
KO3PUMEHTOM KOMIJIEKCHOCTH, NPH ITOM CYWECTBEHHO
YMEHBUMJIOCh 6r0 TEeXHOreHHOe NaBJeHHe Ha OKPYyXallyn
cpeny.

KomnmexcHas nepepaloTKa Cbpbfi. B XUMUUECKO# mnpo-
MbUIUTEHHOCTH, OTXOABl KOTOPOM vYalle Bcero Haubojsee TOK-
CAVHBl ¥ B TO Xe& BPEeMs NPencTaBAdbT cofoi LeHHelwee
Cbipbe, #BAAETCH I'e€HEPaNbHOM JUHMEH CTpaTeruu oTpac-
M. N B 3TOM chayvae ee peanus3alus BO3MOXHa B IEpPBYW
Oyepenb Ha OCHOBe BHeAPeHMs Oe30TXONHOM (ManooT-
XONHO#) TeXHONOTHH.

KoxnnexcHoe MCHONB3IOBAHME IHEPreTHUECKUX pe-
CyYpcoB - eHe OXZHO BawHOe TpefoBaHUE K 6€30TXORHOMY
Npou3BOACTBY, KOTOPOE CYWECTBEHHO YBEeNWUYHBaeTCs INpH
MCHONDb3IOBAaHMH TaK Ha3bBAEMbIX BTOPUVUHBIX 3IHEPreTHVec-
KUX pecypcoB, eXeroiHbif 06%eM KOTOPbX TOJbKO B Hamed
CTpaHe 3xBuBajieHTeH [00 MiaH T TomnuBa.

B xuMnmueckoil NMpOMBIWIEHHOCTY HeMalble Pe3epBbl 3HEp-
T'un sakmoveHbl B CaMOM Nponecce, ecJid OK NOPOXOZUT C

.
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BblAeJIeHUEeM Tellsa. WHcunonp3opaHue 3ITOro Telljla IO3BO-

nseT, HanpuMep, CHH3IUTh YAENDbHBbH PACXON IKEPrum npu 1

NONyYeHHU aMMHaka B 8 pas. ;
3Hepro3aTpaThl PE3KO CHUKAWTCS NPM UCIONDIOBAHKM

KaTaJINTHYECKHX NPOLECCOB, KOTOPbIM, 6eccnopHo, NpH-
HaINexuT NepBOe MEecTOo B CO3MAHMM HOBBIX TeXHOJIOr Ui,
JocTaTOYHO CKa3aTh, YTO Haxe ceityac 85 A mpoubuu-
JNIeHHbIX NpOUeccOoB, HAa AOJNKW KOTOPHX MNPUXOANUTCH 70 %
BCeH XMMHUECKOM NPORYKLUK, SBAANTCH KaTAJTUTHMECKHMH.
C TOYKM 3PEHHMT KOMIIEKCHOrO WCNONBb3OBAHUA 3IHEpreTH-

JeCKHX pecypcoB Ocobniii MHTepec NpenCTaBifeT paspa- $

6oTKa CONPENEHHBX XaTaJUTHUECKHX MNPONeccos, Korxa
IHeprus, BbUIEAANURACT B ORHOK Ppeaknun, HCTIONb3yeTcd
ENS CTUMYAMPOBaHUS RDPYT Oif.
BaXHY® POJAb B CO3NAaHUM MaJOIHEPrOEMKHX NPOM3IBONCT-
BEHHBIX CUCTEM NnepepaloTKM TBEPAbIX TONJMB HA BONOPOX,

okcum yriepona(ll), HCKyCCTBEHHOE XHAKOE TOIJIKBO M 4

HedTenpoAYKTHL

LOCTUXEHHS XMMUMECKO# HAYKM obecnevyuBanT KONII-
NeXCHOEe MCHONb30BaHUHe 3HEePrud He TOJbKO B XUMHIECKON 3

NPOMBUWIEHHOCTH, HO M B TaKOi Hau6onee 3HeproOeNKoH
OTPachM, XaKoi SBASeTCHd MeTajnyprus. 3hech 3aMeRa Iu-

pOMETaNaypruieckoro npounecca BbleNeHud Meranna ero

COpdnKOHHbD( U3BJIEUEeHUEeM B PacTBOp C IOMOIb OpPraHu-
JYeCKHX peareHTOB (r'mxpoue'raxmypruﬁ) nolponger IHOA-

HOCTDBW MCKIWMHTD M3 TEXHOJNOrHM CaMbid 3HEPr OEMKHH

nporecc — MIaBKY KCXOQHOrO HOPORYKTA.
Eme Gonbmero 3%YexTa MOXHO OXMAATb OT MUKPOOBHO-
MeTaJIypruu: MuxpoGuoMeTanAnyprus — mpoHecc Hu3Bjeve-

HUS MeTalJJIOB H3. Pyn C MNOMOWb HEKOTOpbX MUKpOOPp-
FPAaHU3IMOB. ‘B HEXKOTOpbIX CTPaHaAX ocymecTBIAETCAd MHOI'O- "
TOHHaXHOe MHKPOGHOHOI‘H‘IBCKOE_ H3BJeYeHUe Mexd C Io- 3

MOWbX® XEeMONUTOTPOoPHbX (GyKBanAbHO — "Moenapime CXa-

Ab") MUKPOOPraHU3IMOB. 3JTH MUKPOOPraHU3Mbl XMBYT B BO-

fe ¥ MONAEPXMBANT CBOK XM3HENEeATENbHOCTb 33 CueT Pep-

MEHTAaTHBHOIO OKUCJEHU® Menu, IepeBoOAdllero ee B paCT-:¥
BOp. Macwralml Takoro caMoro MONCROro MeTaJnypruvec- §
KOro mpolfecca BeCbMa BHYWHTENDbHDBI: B CllA Sonee 10 %9
ofmeit NoSBNM KeXW OCYIWeCTBJAANT C HOMOWDY xnnpoop-g

raHM3NOB. DHEPro3aTpaThl B 3TOK CHyvdae MUHUMAJIbHBL.

Pecypco- u »3Heproc6epexesEde CTaHOBATCH B Ha M
HHW HeNpeMeHHO# cocTaBifpIe# ycmexa O6e30TXORHOro-
MPOM3BOMCTBA Ha BCEX 3TAaNaX ero pPa3BUTHA, BKIwYaf MO- §

TpelieHue.

KaTanus HOJIKeH CbIpaTh
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J9PexTUBHOCTD WEPHOM ¥ LBETHOM¥ MEeTaJIYpPru¥ B 3Ha-
UMTENDbHO! CTeneHM OGEeCIeHUBAETCH HENOMEPHO TAXENbMu
CTaHKAMK, arperaTaMu # MallfHAMKE, OrDOMHBIMM ITOTepsMu
MeTajla Npu o6paloTKe INeTaieidf, HU3KOA CTENEHbO YTH-
AU3aUUM CTPYKKH, JIOMa M DOPHLERWero B HEroXHOCTD
060PYAOBaHUS, HEROCTATOUHBIM HMCIONb3IOBAHWEM NOJNMMEp-
HBIX MaTEepyaJioB B MAWUHOCTPOGHHM M APYFrUX OTpacHsx
IPOU3BOACTBA. - ‘ .

0 MOTepAxX B CENbCKOXO3IARCTBEHHOM MPOU3IBOACTBE I'O-
BOPUTb He npuxomuTcs. Bce o #ux 3mawr. fcmo, uro
3MeCh Pe3epBbl Pecypco- M SHEProclepexeHus orpPOoMHBI

NonuTuxa 3KOHOMUM PEcypCcoB B NPOMBIIEHHOCTH X
CeNbCKOM XO3AMCTBE HEpa3PbBHO CBH3aHA € IOBEeHEHHEM
KaXAOr'o MJIeHa MHPOBOro coO6IecTBA. Mbl ZONMHBI IOHATH
¥ NpU3HATb TE3UC: NPUPORY He COXPaHUTb Ge3 OrpaHu-
veHuss notpedmerug. Ilpunuun "KaxmoMy no norpeSEocTH”
MoXeT OBITH peanu3OBaH TOMNBKO B 3IKONOIUMECKH fpauor-
HOM, BbBICOKO WHTENNEeKTYalXbHOM ofWecTBe, XOGPCBONBHO M
CO3HATENbHO peryaupywIex norpebieH¥e Ha YpPOBHE, KO-
TOPbiX OfecmeuMBaeT COXpPaHeHME KavecTBa OKpyXaluei
Cpenbt. - : ,

CTpoxajfiee He TONBKO pecypco-, HO U 3Heproctepe-
KeHUe CO3JaCT YCHAOBHA I peanusaluu G6e30TXOOHOr O
(Man0OTXOXHOr0) NPOM3IBOACTBA Ha BCEX YPOBHAX ero
Pa3BUTHA. )

He cexpeT, uTO, NpPOM3BOAS Ha YWy HaceJNeHAS B
2 pasza MeHbie 3neKTpo3Hepruu, uem B CHIA, ™Mbt ucnons-
3YyeM ee B NPOMBIJIEHHOM NPOH3BONCTBE 3IHAVUUTENBHO-
Sonsie, 3aMETHO OTCTaBag B TO Xe BpeMs 110 NIpou3sBo-
AUTENbHOCTH TPyHa, O6BEMY BBIyCKAEeMbIXx TOBApOB ¥ UX
XavecTBy. He snyvme o6CTaHOBKA ¥ B CENBCKOM XO3SH#CT-
Be, rpe pacxom 3NeKTPodIHeprum B 3,5 pasa smme 1no
CpaBHenuw c CIIA.

PaspaGaTpBaemas B CCCP 3HeprerTuveckas IIporpaMMa
YpenycuarpnnaeT POCT 3HeprocGepexenus K 2000 r. B
Té;;;£5 pasa, YTO O6EeCHEeuYHT CYHEeCTBEHHYW 3KOHOMUK
quenbﬁz—SHepreanecnux PECYpPCOB M, HECOMHEHHO, NONo-
N CKaXeTCd Ha 3XKOJNOruYeckod of6cTaHOoBKE. 3TO,
a2 », HE O3HaVYaeT CTPeMJICHMS K 3HaUMTEJbHOMY CHU-

BHPaGOTKE 3JIEKTPOIHEPruN,
Tustxngaponuaﬁ xoguccna N0 JHEPreTUYECKOMY pa3Bu-
anbub; mz;:x BBHBOAY: AYVUMHA CHOCO6 IKOHOMUM MaTepu-
CKaaaang; ypco® - HCHONAb3IOBaHME 3INeKTpoIHeprum. K
3Kbnopu3‘y MOXHO NX06aBUTDb, YTO 3TO W AYYmHH cnocob
ANUKM NPOU3BONCTBA, YBeNUYEHUR CTElNeHu ero
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6e30TXONHOCTH. B cTpaHax 3amaguoit Espone, ClWA, HKana-j
ge u fmomuu 3a mociexnuue 15 neT pacxon 3HEepropecypcoB;
ocTapajici NOCTOSHHBM, a YPOBEHb MOTpeGineHus 3INEKTPo- 4
3HepruM HEeyKJIOHHO PoC B CTPOrOM COOTBETCTBUH C. POCTOM
BaJIOBOT'O HALMOHAJDBHOrO HROXONA. IJTO ORKH M3 Har Jif AHbIX §
IPUMEPOB BO3NOKHOCTEH MONUTHKH pecypcocGepexeHns . ]
B CoBeTckoM Cow3e NpeNyCMaTPWBaeTCd yBeJuueHHe K
2000 r. ofsewa BbpalaTbiBaeMO# 3IJNEKTPOIHEpPruu B 1,54
pa3a, UTO OSECHEVMT HOPMaJbHOE IKOHOMUUECKOE pa3BUTHE]
o6mecTpa. Henb3d, OAHaAKO, 3a6bBATb, YTO, ECJM Mbi Hej
BHUIONHUK 3allaHUPOBAHHOIO 3neprocdepexeanx,.3neKTpo-i
sHeprum noxanoburcs He B 1,5, 2 B 2-2,5 paza Gonbue,
a 3To npuBeneT X OoxbleMy Pacxoay Cbped, 6 o BIKN]
TexXHOT eHHbIM Harpy3KaM KaK Ha CTaauu RO6BMK TIONEe3IHbX]
HCKOMaeMblx, Tak M B Inpouecce ux npeo6pa3oBaHus B
sHepruk, OOJNDbWMUM TEINIOBLM U XUMMYECKUM BHIGPOCaM, ]
SonpuieMy 06BeMy MHOKHX ¥ TBEpPIAbX OTXOLOB. '
Tak pecypco- M 3Heproc6epexenue, OCTaBafiCh 3IKOHO-4
MMVecKO#M 3azaueil, mnpuoSpeTaeT BCe Gonee ABHO BHIPA-
XEeHHbOI JKOROPMVECKHU# XapaxTep. 3ZRecb, KaK HITAS,|
TecHO MNepenjeTawTCs HayuHble, OPraHM3ALUOHHDIE, 3K0-3
JOCHYECKMEe ¥ HPaBCTBEHHbEe NPOGIeMbl :
3aMXHYTHE BONOOOOPOTHBE MHKIBI COOTBETCTBYWRT)
OCHOBHOMY NPMHLUNY 6€30TXOLHOrO NpouM3BOACTBA — LHK-
JIMUHOCTY MaTepualibHBIX I[OTOKOB. . 3
llake camMasg Tray6okad OWMCTKa CTOWHBIX BOX, CBH-
sannas ¢ GONbWUMM 3aTPaTaMi CPeACTB, MaTEPHAJOB,]
3HEepruM ¥ 4enoBeyeckoro TPyAa, He rapaHTUpyeT nonxor d
BOCCTAHOBJIEHMS UX KauecTsa, a NOTPeSHOCTH B BOXE BO34
pacTawT NOUTH BO BCEX npou3BoACTBaX. Ilo3TOMY nepesoy
NpeANpUsiTHS Ha GeccTounbii pexus oSecrneunBaeT 3Ha-|
YifTeNbHbIA BHUrDHII B KayecTBe OKpy®awileit cpeab. OTpa-
6oTaHHb® TEXHOIOFMYECKUEe BORB B 3TOM Cliyyae He OTBO-
HATCH B IOBEPXHOCTHBIE WM NMOA3EMHbIE BOROEMDl, a nocnd
COOTBETCTBYMIE# OVMCTKM BO3IBPaANTCH B MPOU3IBOACT
BeHHbI HuKJ. TaKas OYMCTKa He MPeRyCMATPUBAET HOCTU
xenus yposHs IIH ¥ mOITOMy NOCTUraeTcs CyWecTseH:q
MEeHbIHKY YCIINSNK, CO6POC MPOMBIIIEHHBIX BOX CTAHOBUTCH
MUHUMAJIbHBIM, @ B MIEane MOXeT 6bTb CBEHEH K HYJW,
yTo ofecmeyUBaeT COXPaHHOCTD BceX O06BEKTOB OKPyXaw-
meit cpembl, ¥ B IepBYk ouepenb ruapocgepsi. 1
3Ta cTOpoHa Ge30TXOAHOrO (MAJIOOTXOAHOr 0) MPOU3B O3
CTBa yXe MMeeT 3HauuTenbHbe ZAocTuxkenud. Tax, HE
Bepx-JceTCKOM MeTaJyprudgckoN 3aBome BUepsbie B OTed
YecTBeHHOR ¥ 3apySexHoit NpakTHKe pa3padoTaHa U BHen
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peHa 33MKHYTas CHCTEMa MOWHOCTBK 6onee 400 Thic.
u3/cyT. IllomHoCcTbl Ha OGOPOTHOM BONOCHASKEHMH WK
MU3KOM K HEMy paBoTaiT Opcko-XaJWIOBCKUK MeTaslypru-
yecku# kKom6uraT, Kanunuuckui#t u PasaHcKuit 3aBonmpl Hc-
KyCCTBEHHOr O BOJIOKH2, BOJNKCcKuit aBTOMOSHMABHBIL 3aBOA.

HauSonee palUOHANDBHO B Halle CTPaHe OPraHU3OBaH
paCcXoX BOIb B HeTeXUMUUECKOM NpOMbUIEeHHOCTH. Cpen-
HU# YypPOBEHb OOOPOTHOrO W TMOBTODHOrO BOZOCHaGMEHHS Ha
ee MNpexnpuaTUsx poctur 91 % npu KpaTHOCTH HC-
nonb30BaHUA BOABI, PABHOM CEMH. ‘

B XMMUUECKOA NPOMBUIUIEHHOCTM 3TOT NOKA3aTenb HUXe
i He NpEeBbUlAET NATH, OAHAKO Pe3ePBBl 3aMKHYTOro BOXO-
noTpefJeHns NalleK0 He MCYepIaHBL

llepponaiickoe IO "Xumnpom" — KpyNmHOE WHOrOOTPAC-
neBoe NPOM3BOACTBO C GONBUMM PacXOAOM BOXRbL Ilpen-
HNpUITHE PacIlONOKeHO B I'YCTOHaCEJeHHOM pafoHe YKpauHbl
C OrpaHWYEHHbIMM BOHOHBIMK 3amacaMu. fcHo, uTo. c6poc B
TAKHX YCJHOBUAX CTOYHBX BOX B TPUPONHBIE BOXOEMI
co3naBal) yrposy 3NOPOBbl HacCeleHMds U MOT OYEeHb OBICT-
PO IPMBECTH X Herpafaluy IUAPOPECYPCOB Ha OGIHPHOHR
6nnanexamei TeppPUTOPMM. Braronmaps CHCTEMe 3aMKHYTOrO
BononoTpeSneHus ceffyac NONHOCTBN UCKIKuYEeH c6poc B
OTKPbITHlE BOXOEMbI BCEX BOX TPOMBUIIEHHBX M GbITOBBIX
CTOKOB [lepBOMAaMCKOro NMPOMBIWIEHHOr O y3Na. LN NpPOU3-
BOACTBEHHBX HYXI MCIOJNbB3IYWTCA TOJNbKO OVMIeHHDble Npo-
MBOLTEHHbIE ¥ T'OPOACKME CTOYHBe BOOBL. IJTO NIPM TOM, UTO
BBUIYCKAETCSH TaKas "BORONWOMBasg" HPONYKUMS, Kak XJIOP
I KaycTH4YecKas COJa, ITaCTMAacChl M XUMUUECKHEe cpel-
CTBA 3aWUTHl PACTEHUHM, CHHTETHUECKUE MOWjde CcpeAcTsa
1 Pa3nuyHbie NPOAYKTHI OPraHUYECKOro CHHTe3a. :

BaxHo mOQUepKHYTB, YTO B 3TOM Clyvyae MCKIwYaeTcd M
OMACHOCTb TaK Ha3blBAEWOrO0 BTOPHUHOr'O 3arps3HeHus
CBA3aHHOr 0. C OO6pa3OBaHMEM OTXONOB, BO3HMKaWIUX npﬁ
Oqucrx? CTOUHBIX BOJA. 34eCbh MOHOOOMEHHBIf METOL C IOp-
UMOHHOX pereHepaluei CMOJN NMO3IBONAET NHOJYUUTh KOHIEH-
TPUpOBaHHBIE pacCTBODPH, HepepalaTblBaeMble Ha KUAKHE
ynoSpenus unu ucnonbsyemple (B cMecu ¢ $ocPopconepxa-
UMMy nmoGaBXaMuM) HJIS NONYYEHUSs TI'PaHYIMPOBAHHBIX CJIOX-
HbIX ypoSpenui.
Ocyiiiiz 06pa30M, OVHCTHbBIE YCTAaHOBKH MOIyT He IPOCTO
Panochﬁ:Tb PyHKIMM 3XoNoruyeckoro Gapbepa mid
nonpoch PBl, HO U IOBBUMATL IKOHOMUUECKYW IPPerTus-

: PEeANPUSTHM U UX 6e30TXOOHOCTb.
HaMe:ﬁggeﬁue 3aMKHYTHIX BOXOOGOPOTHBIX UMKJIOB IIOMOIJIO

YTU CO3LaHUA Ta30060POTHBIX TEeXHONOru#. 3TO
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BIOJNHE peanbHas 3ajava pa3BUTHS UUKINMHOCTE MaTepH- §
aNbHBX TMOTOKOB. TaK, HampEMep, B KOPHOyCaxX 0GOraTH- §
TeJNbHbX $a6puK ac6eCTOBBIX KOMGHHATOB MOXHO HCIHONb30-3
BaTb BO3AYX IOCJHEe Ero OVHCTKH B DPYKaBHBX $UILTPax KO
ypoBHa IIIK. B 3ToM ciayvae MCKiINYaeTCd a3PO30NbHOE 3a-
TPA3HeHNe aTMOCPephl YacTHUaMH ac6ecTa, CHUX2ETCH{
KONMYECTBO OTXOAOB MNPOM3BOXCTBA, BbMYCKAETCH JOMOJN-:]
HATENbHAd NPONYKUMY M IKOHOMUTCS 3IHEPrus, pacxonyemasy
Ha OTOMNEHKe KOPIYyCOB B 3UMHee BpeMd. .

Buenpenme HOBBIX TEXHOJOrHYECKHX OPONECCOB]
NONYuUEeHRY TPaXMNWOHHBX MaTEpPHaNOB, MCKINVANIMRY
WX CHJIBHO COKPaWAKUMX CTaRZuM, KOTOPble CBI3aHb C Of
pasoBaHMeM HauGoJbIEr0 KONMYEeCTBa OTXOXOB, ofecne
upsaeT HauGonee ObICTPLH! NMepexol MPOU3IBOACTBa B Ge3
OTXONHBIE -(MaTOOTXOHAHBIA) DPEXHM. ]

BHOBb BO3IBpamasgich K MeTaJAyPruuyecKUM MPONeccaM, §
HalOMHUM, UTO BEKaMH CKJaZbBaBWLafCcs TEXHOJIOrMS INpo-§
M3BOACTBA YEPHbX METAJUIOB B HAUM XHM CTAHOBMUTCH 3KO- §
JNoruyecku Henpuesnemoi. [lonHoe ee “npuMUpeHHe” ¢ TNpPH- |
pONO/i BO3IMOKHO TOJDBKO NPH NPUHOHNHAJLHOM H3MEHEHUY ]
npolecca — NpPM BHENPEHWK NPKHNMNa 6e30TXONHOCTH. Haf
yXe ynoMuHaBlleMcs HaMu OCKONBCKOM 3JeXTpPoMeTal-
NYPrUMEeCKOM KOMOMHaTe -— INepBeHNe COBEeTCKOX YepHOo
MEeTaJNypruu, He HMeweM HOMEHHBIX Nevyeid U KOKCOXU-
MHYECKUX NPOMIBOACTB, NPM KCHONb3OBAHMM METONA IS -
MOro BOCCTAaHOBJEGHHS XeJleda M3 XeNe3OPYNHbIX KOHIEH-
TPaTOB BTPOE YMEHBUNMUICH PacXOX BONDBI, PE3KO CHHIUIOCDHS
KOJMYEeCTBO CTOVHBIX BOZ, NPAaKTHVYECKH IOJHOCTBHO ObinH }
HCKJINYEHb BpefHbie BhIGpoch B aTMocepy, o6pa3oBaHue}
ITAKOB M HPYrUX TBEPAbX OTXomoB. CTporo rosops, 3TO 4
eilfe He Ge30TXORHOE NPOM3BOACTBO,, HO npunuxenne x §
HEMy OuYeHb §oibioe. :
~ A3OTHOKMCJOTHas nepepaoTka {ocPopubx pyn (cM.
c.125) He MeHee ADKUH TOpuMep npuSauxeuuns k Ges- §
OTXONHOMY NPOM3BOACTBY NYTeM CO3NAHUS NPUHOUIMANBHO |
HOBOI'O TEeXHOJOrHYecKoro mpogecca. B 3ToM npouecce §
UCKINYEeHO o6pa3oBaHHe TBEPAbX OTXONOB, §Top mnepe-
BOONTCA M3 TBepAO# Pa3bl B ANAKYW, UTO CYECTBEHHO §
obnervyaeT ero o6e3BpeXuBaHHe U YTWIH3AaLul, [OOBbULEHa |
KOMIIIEKCHOCTb HCNONDb30BAHUS Cﬂpbﬁ ¥ CHUXEHbl 3Hep- .
reTHYEeCKUe 3aTPaThl

BRenperne TEeXHOJNOrUVECKNX NPOLECCOB Iepepa- ;
6OTKH OTXONOB ~ OVYeHb BaXHasd COCTaBIALLAT CO3INAHUA ]
6e30TX0ORHOro0 (MaJOOTXORHOr0) NPOM3BOACTBA, M MBI O HEH |
CHEeNMaNbHO NOrOBOPUM HECKOABKO mosxe. Ceftyac TONBKO !
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YTO OVYEeHb PeNKO yOaeTcs OPraHU30BaTb TaKoi
TeXHOJOTHMUYECKKH NpoLecc, NPU KOTOPOM MOJIHOCTBI MCKIN-
yajoch Gbl O6pa3oBaHME OTXOHOB. [IDUHLMIHANBHO HOBbIE
pecypcoc6eperanume TEXHOMOrMM OOBIMHO NO3BOJAKT HO-
BECTH HMX KONMYECTBO N0 MUHUMYMAa, KO He JHMKBHAUPOBATD
NONHOCTbN. B NPOM3BOACTBEHHOM LWKIE KOMIOHEHTHI ChIPbi
HOCAEeN0BAaTEAbHO NIepepaGaThBAWTCA B IONE3HbH NPOAYKT.
OTXOHAbI, paHee 3arpA3HABINEe NPUPONHY® Cpeay, Npespa-
LWapTC BO BTOPHVHME DPECYpChl, KOTOpbe B 6OJNbUMHCTBE
CAyYaeB MCHNONbIYWTCE He Ha MecTe OO6pa3OBaHUA, 3 B
OpYruX NPOM3BOACTBaX. B cBA3M ¢ 3Tum Gonbwoe 3Haye-
Hie NpuoSpeTaeT MeEXOTPacClleBOe KOOINEpPUPOBaHMe M, Cie-
HoBaTeNbHO, Haubodee 3)PenTUBHa OpraHu3anus Ges3oT-
XONHOM TEeXHOJNIOTMY He Ha ONHOM MpeAnpuiTHA, 2 B PaMKax
ONpeldesieHHOr 0 peruioHa.

PanguorHanbEOE pasuemenne NPONMIIIEHHBIX NOpex-
npUSTUK co3naeT GAaroNpUATHbIE YCJAOBUS XN KOONe-
PUPOBaHMA pa3JIMVHBIX NPOM3BONCTB C LENbH KOMINEKCHOH
nepepalOTKM CHPbS M YTUAU3AUAM OTXONOB U TEM CaMbiM
CNOCO6CTBYET CO3ZaHUKW 6e30TXONHOrO NMPOKM3IBOACTBA. Tak,
KapSaMHO ¥ aMMMaK- Ayville BCEro NPOM3BONUTD Ha 3aBO-
Nax, PpacCHONONEHHbx panoM. Torma OTXOAB ONHOrO NPOUS-
BONCTB2 MOI'yT OMTb ChipbeM LIS RpPYyroro.

[lpy ycnoBUE NONHOX Ge30MaCHOCTH ATOMHYM 3HEpreTHKY
Henecoofpa3HO COBMEmATb C PAa3NUVYHBMYE TeXHOJOTMMECKH- '
MI HponeccaMi, HCHONb3YOIMME BTOPUYHbIE IHEPreTHYEC-
KMe pecypchl SHEepPHOro TONIHBa, - NONYYeHHE aMMUakKa,
METaHOJA, CTal¥, LEeMeHTa ¥ OPYrUX 3Hepr OeMKHX NPOAYyK-
TOB. YTo KacdeTcs NPOUIBOLACTB C GONBIEMM KOJNKYECTBOM
HeMeTaJUIMYeCKAX OTXOHOB, TO. UX HEOOXORMMO KOONepH-
POBaTh ¢ 3aBORaMU CTPOMTENbHBIX MaTEPUaJIOB BCJIEACTBUE
Upe3BbMaiiHO# MHOIOTOHHAXHOCTH NOCHEeAHHX.

. Tax Mbt mMODXORMM X peasnH3aLuu HOed O Ge30TXORHOM
TeXHONOruM, HO B PaMKax He ORHOrO NPeANpUsSTHS, a BCe-
T'0 TeppuTOpuaJbHO-NPOU3BOACTBEHHOro KoMmnekca (TIH),
UTO Gosee peasibHO OCYHECTBUMO. JTH KOMINIEKCHI KaK oC-
HOBHas X039HCTBEHHas eNUHMUA MO3IBONANT C HauboJbiues
pPexTusnocEbl MCHIONBIOBATH CHPHEBBIO pecypcn, CHi-
¥aTb IKOHOMUMECKHME 3aTPaTbl, OPraHU3IOBBEATbH NPOM3BOL-
CTBO TaKMM O6pPa3oM, YTOGB OTXORH ONHOr'O MNPEeRNPUSATHS
MCnonb3oBaNuch KaK BTOPUUHOE CHDbe, T.€. CO3NaBaTh
6930Txonuym TexHonoruw scero TIIH.

B Hawelt cTpaHe QOpPMUPYNWTCHE ¥ Pa3lIBUBAKTCSH

Ho-Tamwuxcknit, KapaTay-JxamOynbckui, Tumauo- Nleuop-
Ckuit, HKonmbckuit, Casucxuit, KamcKo- AuMHCKHI, 3kubac-

OTMETHM,
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Ty3cKuit, Kypckuit m Apyrue TeppUTOPHAJIBHO- HPOUIBOACT- |
BEHHBIE KOMMNEKcbl. Cpenu HuX 0cof0e MeCTO MPHHAMIENUT |
NocnenHeMy — MOWHOMY KoMnnexkcy HKypckoi MaanTHoﬁ}
AHOMaNuu, rOe OTKPHITHM CIOCO6OM BeneTcs AOGbMa NpakK- !
THYECKM HeUCUYEepNaeMblX 3allacoB KeJNe3HOH Pymbt U uc- §
HONb3YWTCH Pa3HOOSPa3Hble CTPOMTENDbHBIE Pecypch. OueHb |
CJIOKHYX 3KOJOTHYECKyl O6CTaHOBKY coO3ZaeT TO, 4YTO
peruor Kypckoro TIIK pachmosoxel Ha BbICOKOMIOHAOPONHBIX
YepHO3IEeMHbX [OUYBaX U BecbMa OrpaHUYEH BOLHbMU PEecyp-
caMiH. 3HecChb KOMIUIEKCHad nepepaloTKa Cbipbs, BHeAPeHHE |
6e30TXORHOX (MAJNOOTXOKHON) TEXHONOrUH TNPUOGPETaNT

ocofoe 3HaueHHe ¥ TPESYWT OCYWECTBRAEHUS LEeNOr0o KOMI-
JileKca NPUPOHOCXPaHHBX MepOnpHus THHA.

PoBops o TIH XKak O6BENMHEHUSX, B KOTODBIX JErve §
BCero peaJu30BaTh GE30TXONHOE M MAJOOTXONHOe NpPOu3- }
BOACTRa, pafoTapiie NC 3aMKHYTOMY LUKAY, CIEAYET TeM
He MeHee NpeNocTepeyb OT THUIepPTPOJUPOBAHHONO POCTa'y
Heo6xonumo 3a6iaroBpPeMeHHO:
YyCTaHaBIMBATb Npenes KOHIEHTPaUUH TNPOUIBOACTBA B HUX,-§
HayuHO OSOCHOBAHHBI 3IKONOrMMEcKM¥ ONTHUMYM OTpacieBOi

NPDOMDIIJIEHHDbIX PEeruoHOB.

CTPYKTYDbL.

Ilpy ¢$opmupoBaHUK THH Henb3s He YYUTHBATH BO3- ]
MOXHOCTHM BO3JHHKHOBEHHMS CHH3PruJyeckoro sdfexrta, T.e. §

yYBeNMUJYEeHHUs CTeleHd BPeXHOCTHU BCJIenCTBHEe B3aUMOnERCT-
iBHﬁ BelecTB, INPOU3BOAUMBIX DPAa3JUMHLIMU NPOU3IBOACTBAMU.

Tak, HampuMep, COBMECTHOe pa3Mem{eHMe HefTernepepala- §
THBAOUMX 32BOXOB ¥ NPERNPHATUHA I10 NPOW3BONCTBY a30T- ]
HbIX yHOGPEHMH BCJIENCTBUHE POTOXUMUNECKOTO B3AUMO- §
meficTeus BHGPOCOB 3TUX ABYX NPOH3BOACTB IMPHBONUT K |

odpasosannm CHHDHORGﬁCTBymmHX TOKCHUUHBIX BelfecTB.

PasnenbHOe pa3MeleHMe ITHX 3aBONOB JKONOTMYECKU 60O-

Yrposy RIS DOPUPOXRBI MOXKET TaKKe j
coaepXalui HECKOJBKO HE32aBUCUMbBIX
NPeanpusTHi#, HE CBA3AHHBX APYr C APYTrOM NPOLECCaMy |

nee Lenecoolpa3lHO.
npexnctasngsTh TIIK,

nepepa8OTKM OTXOXROB.

YyeT BCEeX BO3MONHBIX HETaTHBHBX SIBJEHNUH, NOHMMAHUE |
TOro, YTO pa3MelleHHe NPOM3IBOACTBA M OXpaHa OKPYyXak-
mel cpembt B3auMOOGYCJIOBJIEHB ¥ B3aWUMOCBA3aHbl, HECPaB- |
HeHHO Gonplmie BO3MOKHOCTH XOMIJEKCHOH NepepaboTky }

Chipbd W YTHUJU3ALMU OTXOAOB B yCJIOBUAX Sonpmmx Teppu-

TOPUANDHO-NIPOU3IBOACTB €HHbIX of'beaUHEeHUN SBNANTCT XO-

powe# OCHOBOM Ind Pa3BUTHA Ge3OTXONHOK (MaJIOOTXONHOM)

TeXHOJOruY B Macwmradax KPYHOHDBIX HNPOMDBIUNIEHHO paasumef

PEerucHos.
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3KONOru3audig NPOMIBOACTBA — . MHOIO3TaIHBIHA,
AnuTeNnbHB nponecc. Ero HavasnbHas CTalOusd OPERyCMaT-
puBaeT JMIb YCOBEPWEHCTBOBaHUMEe TEXHONOrMM, UTO HOJIK-
HO NPUBECTH K 3JKOHOMUM NPMPORHBIX PECYPCOB, COKpalje-
HUX BPEOHbIX BHEPOCOB, Pa3BUTUKX M MOLEPHM3ALMU OVMCT-
HbX COODYKEHMH, MUHMMH3ALUUM OTXOHOB. Bricltag cTanus
BKJIOUAET. CUCTEMbl KOMIJIEKCHOro 6e30TXORHOIO HPOU3BOA-
cTBa- CO CHOeNMasbHbMH KOMOMHATaMu IO HepepaloTKe BCex
NPOMBUIIEHHBX ¥ OBTOBBX OTXONOB B MaTepuansl, NpUron-
Hble IA% YCBOEHUs TIPUPOROHA MAK ANA XO3AUCTBEHHOrO

UCNONDb3OBaHUS, C MAaKCHMAJBHBM pacCIMPeHUMeM NPOU3BOIN-
CTBEHHBIX CBS3ed Ha OCHOBE 3anxuyroro IIPUPOLHO- TEXHU-
YecKOro KOMIIeKca.

Takoe OPOM3IBOACTBO GYAYUEro, OPUEHTHPOBaHHOE Ha
pelleHMe NpoSieMbl OXpPaHbl OKPYXawlfei# cpenst B Triao-
6anbHbX MacmWTabaxX, MOAYUUT YCKOPeHHOe pa3BUTHE IIpH
COBMECTHBIX YCHJIMAX YUEHBX ¥ HHXEHEPOB BCeX CTpaH
MUpa.

B Coserckox Cow3e npoBoauTcs Gonbioi ofBex
HayYHO-MCCNEeNOBATENIbCKUX ¥ KOHCTPYKTOPCKO- TEXHOJOTM-
YeCKHX paGOoT Ha OCHOBE INBYCTOPOHHMX H MHOI OCTOPOHHUX
cornamenu#t. OcoSeHHO MJIOROTBOPHO MEXAyHapoOAHOe <C€O-
TpynHuyecTBo CCCP ¢ cocexHuMu CcTpaHaMu. B cenTabpe
1986 r. B Bynamewmre cocTrosjiach MexnyHaponHas HayuHO-
TEeXHUYeCKas KOHYepeHuus, OTMEeTHUBIIasl, uYTO CO3AaHUE H
BHeApeHUEe 6e30TXONHBIX TEXHOJOrMUEeCKHX IPOLEecCoB HB-
A9eTCH CTPaTerudyeckKUM HalpaBieHMEeM OXPaHbl OKpyXaluei
Cpeabl ¥ PalMOHAJIBHONO WUCHONB3OBaHUA NPUPOAHBIX PECYP-
COB.

OieHuBas OCHOBHBIE MYTH 3IKONOrUIANUM COBPEMEHHOr O
npousBonctTBa Ha Ga3e BHeJpeHus Ge3O0TXONHBIX (MaloOT-
XONHBbIX) TexXHoNOTrHuit, cieayeT CeuuanibHO NMOAMEPKHYTD,.
UTO Ong YCTAaHOBJEHHS HOBBIX OTHOWEHUY MEXAY UEJOBEeKOM
U npuponoi HeoSXONUMO B NEPBYk Ovepenb NpHBIEYb JOC-
THXKEHUS XUMUVECKO# Haykd M mnpakTuku. [losmaran, npu-
BelleHHble NPHMEpPs,, a OHM HaJeKOo He eXMHCTBEHHbE,
yOenuayu yuTaTenas, UTO MMEHHO XMMUS cHocobHa ofecme-
YuTh co3zgaHue Ge30TXORHBX (MaJOOTXOXHBIX) LHKJIOB,
lpoeceoB, HCKAWVAaWIUX OTXOAbl HAM NpeBpalfalliMX UX BO
BTopuyHoe chpbe. Tak NMPOABASETCH MCKIWYHTENbHAas POJb
XUMUM B OXpaHe OKpyXaplje# cpenbl M pPaliOHAJIIBHOM WC-
NOnb3 0BaHNM NPHPORHBX PeCyPCOB.

MHorooT#onHble TeXHONOruUECKUEe IIPOHECCHl, CHOKHUE-
Wimecqs B oScTaHOBKE, KCKINYapWed HUHTepechbl NPUPOXBI, a
SHaYUT, u ofwecTBa, OSPEYEHBl M He MMENT MEepPCIeKTHBBI
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B YCJOBHUAX Hay4YHO- TEXHUUECKOro nporpecca, GypHOro
Pa3BuTHS HAaYKK u TeXHMKH. OHM He UMeNT HpaBa Haj
CYI{EeCTBORAHME B YCJOBUAX OGOCTPEHUS IKOJNOrUNECKUX]
npo6neM, KOrHa pelleHHe 3TUX npobneM HeoO6XOXHMO BO)
UMS CMaceHus venoBevecTBa. Kak BbMepnu IAMHO3ABDHl, He!
CYMeB NpUCHOCOSHTBCH X WUIMeHsoUeHcs NPUPOAHOMK cpene,
TaK ZJONKHA YATH B HeGbITHE MHOIOOTXORHAs TEXHOJNOrHusd,
He COOTBeTCTBYybijas TeMINaM pa3BUTHUS obmecTBa uj
MUDOBO} 3KOJOTMYECKO# o6cTaHOBKe. “TeXHOr eHHbIA OMHO-
3aBp”", CO3XAaHHBI{ YeJOBEeKOM, MM Xe HONKeH ObTb uj
YHUUTOXEH. Hponaaoncrao, He HaHocsuee ywepSa OKpy- §
Xawieit cpeme, uKMCTeMmH# BO3INYX, MNpPO3PayHass BONa,
NIOAOPONHas NOYBa, OSUJIbHBOI XUBOTHDBIf M paCTUTeENbHbIA
MHP B COCEACTBE C HbHE CaMbMM BPEIHbIMY MPeRNpPHSTHSMH ]
~ Yymo, KOTOpPOEe Mbl NOJKHbBl COBEPUMTb CBOUMU PYKAMHU.
"BoppSa 3a cymecTBoBaHMe" MEeXAYy MHOI'OOTXOAHOM B Ge3-!
OTXONHO# TEeXHOJNOruel, KOHEYHO, 3AKOHUUTCH B IONBIY;
nocienHen. ) .

Mbt yxe He pa3 nmonyepK:HBaiNM, UTO OPraMsanus Ges-}
OTXONHOr0 NPOM3BOACTBA BO BCEX MCKINMYMUTENBHO OTPaciax}
JeJIOBEUYECKOR NedTeNbHOCTH, Ha BCeX NPeNNpHATHAX -}
ARUTENbHBIA Npolecc, TPeSyouMi CaMOCTOATENbHBX pele-4
HUA UYTb JM He QNI XaXIOOro NPOM3IBOACTBA, a TaKKe KO-
PEHHO# ero PeKOHCTPYKLUWM, COJUIOHBIX 3IKOHOMUYECKHX U}
MaTEepHaJbHbX 3aTpaT. ' -3

B To e BpeMs HeJb3d NPOXOIXKATh YBENMYMBATbL Ha- §
rPY3Ky Ha NpHPOAY. Y Hac He OCTajoCh BPEeMeHM “Ha pac-)
Kauky". CnumKoM GNM3KO I[ONOMUIM Mbl K POKOBOH YepTe. |
BoT nmoueMmy, cuMTas NmOBCeMeCTHOE BHeRpeHMe 6e30TXOoXHOK!
TEeXHOJIOTUYX TIeHePaJIbHO# JNUHUE! Da3BUTUS NPOUIBOACTBA, j
CeRyeT YReNITb MAaKCUMAJIbHOE BHUMAHME WMHBIM BO3IMOX- |
HOCTAM OCNAaGJIeHUs aHTPONOreHHOro AaBJIEHWd Ha INPHUPORY. §
B nepsyw  ouepesb 3TO COBEpPWEHCTBOBaHME METONOB;
OMHCTHKM MUIAKMX M Tra3o006pa3HbiX BHOGPOCOB COBPEMEHHbIX §
MPOMBATEHHBIX, CENBCKOXOITHCTE EHHBIX M KOMMYHAJIBHO- Obl- §
TOBbLIX NPeANpusTHH. Pa3BuTHEe METONOB ra3o- ¥ TIHA- §
POOMUMCTKE — OOMH M3 BaXHBIX 3TaNoB Ha NYTH K CO3XaHUb §
6e30TXONHOr0 NMPOM3BOACTBA, Ha NYTH. K HJeaiy.

CTyneHm XK Yyciuexy

.XOTeTb HEeNOCTATOMYHO, HAaNo
NEeKCTBOBATD.
. B.I'Eére. A¢opmm>1 H MbICAH

llpo6ema OMMCTKM munxnx M razocofpa3HbiXx BbEPOCOB NPO-
MbILJIeHHBX TNpeANnpUATUA BO3IHMKAA He ceroxuda. Jhoau
[OHMMAJIM HEeZO3BOJEHHOCTb OTPaBJEHUE BOIAYXa IIOMe-
IeHu#, B KOTOPbIX OHM PaBoTawT, PEVKM, BO3Je KOTOPOH
XKUBYT, ¥ BONY, U3 KOTOPOM NbWT. JIMEHHO MO3TOMY MOXHO
roBOPHTb O CONMOHOM “CTaMe' -XUMHKO- TeXHOJIOI'MYeckoro
nponecca OYUCTKM I'a3006pa3HbX BHOPOCOB M CTOWHBIX
pon. OH MMeeT NOCTAaTOYHO MOWHOE HAYYHO- TEXHUUEeCKoe
o60CHOBaHME, NOAKPENNeHHOEe TEeXHOJOIMMECKMM M anmapa-
TypHbIM ofopMieHueM. CIOKHOCTb, ONHAKO, 3AKINVaeTCs B
TOM, 9TO He GbBaeT a6CONNTHO HAEHTHUHOrO NPUPOXHOroO -
Copbs, a 3HAYMT, HET . ONWHAKOBMX 3ATPA3IHEHMH,
BCAENCTBUE Vero MPaKTHYECKM INf KaXLOro - OpeanpHsTid
npu eauHoM ofmeM noxaxone HeoGXORMMO pPa3padaTHBaTh
CoSCTBEHHYW TEXHOJOr'MM, OTAMVAMNIYNCS ecJid He IpPHUH-
HUNHaNbHO, TO 10 KpaiHe# Mepe B IOeTalfXx.

HMKaKvHe ofnervaeTrT 3ajauyy M TO, UTO XUOKUEe U ra-
3006pa3Hbie BBHIGPOCH — 3TO OOGBMHO MHOT OKOMIOHEHTHad
CHCTeMa, B COCTaB KOTOPOM BXOHOST CaMble pa3JIHUHbE
XMMHYecKHe BemecTBa. MHoroo6pasue CBOHCTB 3ITHUX
BellecTB He NO3BOJNSeT NPEAJONKHTb KaKylb-TO EAMHYW
PeAKIN0 ANd OMMCTKHU.

Ins npuMepa MOXHO OO6PaTUTbCI K YXe HEONHOKPAaTHO
YUOMUHaBIMMCH OKCHEAM a30Ta M cepbl. OueHbp WacTO 3TH
Upe3BbiyafHO pacNpPOCTPAHEHHBE M MHOT OTOHHAXHbIE 3a-
TPA3HEHHMs ONHOBPEMEHHO NPUCYTCTBYWT B TIa3oofpa3HbiX
Bbipocax. [aAd HX OVYUCTKM HeOOXORMMO MCIOAbIOBaTD
IMaMeTpaJibHO IPOTUBONOJOKHble PeaKUud: OKCHAbL a30Ta
Tyviie BCero BOCCTAHABJMBAaTh, OKCHOBI CEPbl — OKUCIATD.
Ha npaxtuxke cocTae “6yxeTa” BHISPOCOB 3HAUUTEJBHO
ClloXHee, UTO XapaKTepHO IJs rascoSpasHbXx U Tex Gojee
4ns  xunkux sbopocos. OpraHu30BaTb TEXHOJOruNW uUX
OVMCTKM BecbMa CJIOMHO, a B psafZe CAyJaeB 3alavya OKa-
3bBaeTcs Hepa3lpemmMo#. BoT moueMy B TEeXHOJOrHYECKHUX
Uponeccax caenyeT HPUAEPKUBATHLCH NPUHIMIA KaX MOXKHO
Sonee SBICTPOTO OTHENEeHHs 3arpa3HUTeNedl, HCKIoYEeHUd
UX nocnenywwmero cMemeHus HPYr C ZAPYrOM, TaK Kak B



156

ITOM Cclnyvyae CYHWeCTBeHHO Jervye o ecnevyuTsd YCNOBUA IONA |

o6e3BpeXMBaHUT UM YTHIM3ALHKK.
Jo6aBaseT TPYRHOCTEM U ToT §axT,

n0B OMHUCTKH BbﬁpOCOB.

MloHuMasgs BCe 3TO, Mbl BCe. Xe HE OTKa3bBaeMcs OT |
Tax ¥ oSmux j
X pa3BUTHe Ha OCHOBE COBpe- j
MEHHBIX NOCTHUKEHH# XMMHM NaeT BO3IMOXKHOCTE YCTaHOBUTH §
NPUHUKOUANbHbBIE NYTH OYUCTKH XKHAKKX ¥ ra3o006pa3Hbix |
BHSPOCOR OO ypOBHe#, He HaHOCFIMX Bpefa YENOBEKY U §
npupone, MJIM — B 32BACHMOCTH OT NOCTaBJIEHHOR 3alavi
— IO KOHIEHTPaLu#, MO3IBONANUMX UCTOAb3IOBaTh OUKI(EH- J

PacCMOTPEeHUd KaK OTHAeNbHbIX INPUMEpPOB,
 NIPUHUUNIOB U INOXXOHNOB.

Hble RO3AYX K BONY NOBTOPHO.

Bo3nyx, XOTOPBIN MBl XbIEM '

"ATMOC{HepHbIf BO3NYX #BAFETCA OHHUM M3 OCHOBHBIX XU3- |
' — Tax 3anu- 4
caHo B 3axkonHe CCCP o6 oxpaHe aTMoCyepHOro Bo3nyxa. Ha j
[loBTOPHM JNHWB, VNTO
3aMeHHTh ¥ OXPaKa BO3AYIIHOTO
GacceilHa — BaxHellas ofmenNaHeTapHas 3ajgada cospe-

HEeHHO BaXHbX 3JIEMEHTOB NPUPOAHOM Cpexst”

3Ty TeMy MOKHO TOBOPUTbH MHOrOC.
BO3AYX HHUEM Hejb3g

MEHHOCTH.

ATMocyepy ¢ IpYrusmu o6BEKTaMM OKPYXakime# Cpexnbt.;

ofrenuHaeT CcHocoSHOCTb HOrjoWaTbh ONpeleleHHOE KOojau-
YecTBO 3arpa3HeHuit G6e3 cymecTBeHHOro ywepba mNf Ka-

yecTBa BO3IyXa, KOTOPbIM Mbl XbUIIM. OTnuyaer xe oT HKX{
~ rnoGanbHasi U OYEHb TeCHas B3aMMOCBA3b OTHENbHBIX ee

yacTen.

HoreuHO, OueHb TPYXHO BbIAENUTDH KaKo#i-To YJACTOK

a6CONWTHO W3ONUPOBaHHOM ruapacfeper. Yepes noBEpX-.
HOCTHble BOIbl, NOA3EMHbe UCTOYHUKM, MupoBoit oOKeaH,
HakOHel, Jepe3 Ty Xe aTMoc$epy BONHble pecypchbl Ija-
HeThl CBE32HH ¥ B3auMo3aBucuxbl. Jaxe murtocfepy,
Hau6onee "KOHCEPBAaTHBHYW" B 3TOM CMBCAe YacTb IpU-

POnHOK Cpenbl, Helib3d PacCMATPUBATH KaK COBOKYNHOCTD |
 OTHENBbHbIX HE3aBUCHUMBIX TeppUTOpPWi. Ymepl, HaHeCEeHHbIH

ONpefeseHHOMY YVYAaCTKy TruApo- unit nurocPepsi, B 3Ha-
YHTEeNbHOM CTENeHH OCTaeTcs HEKOTOpPOoe BPeMs JIOKaJbHbIM
¥ TONBKO NOCTeNeHHO, OhCTpee WM MenineHHee, B 3aBU-
CUMOCTM OT CHJB BO3NeHACTBUA ¥ NPUPOAHBIX PaKTOPOB,
npuoSperaeT ofwWennaHeTapHbii XapaxTep. Muoe neno -~
aTMoc{epa.

YTO B IPOMBAU- |
NeHHbEt M GBITOBOW OSUXON UYTh N He eNeNHEBHO HOCTY-
MaWT COBCEM HOBbiE MaTepuasni, TpeSywiie M HOBbLX METO-
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Kax ¥ yeM 3arpa3HdeTca BO3AYX

[lepevyuCcAUTh BCE XUMUMECKHE INPOAYKTH, TEXHOrEHHO
ponaXawifue B aTMocyepy, oueHb TPYAHO, ONHAKO MOXHO
BbUIEJIUTD OCHOBHBIE. JTO OKCHAB yraepona (I11) m yrie-
pona(IV), okcun cepni(lV) ® OKCHAB a30Ta, YriaeBoAO-
ponbl, CBUHEN, PTYTb, MBUUBAK I TOKCUVHBIE TAXKEIble Me-
Tannbl, AErKOJAETYyYde XUMUMECKHEe [POAYKTHl W peareHTh,
paZHOaKTUBHbIE 13O0TOMbL.

McTOYHMKaMU 3arpa3HeHHEs aTMocPepst MOryT OBITh:
NpUpONHble, NPOMBUIIEHHbIE K 6bTOBbie NIpOHECcChl, A TakKxe
MaTepHaln, K3FOROBNEHHBIE YeNOBeKOM, Ha CTaRMM HX
XPaHEHUs H norpe6ieHus. B COOTBeTCTBHM ¢ 3THM BO3-
MOXHA ofmas KjaaccHMKaOus 3arpA3HEHUM N[O XapakTepy
ux o6pa30BaHNA. :

3arpg3HeHug eCTECTBEHHOr0 NPONCKORUEHHE — Mu-
HepajibHad K OPraHUMecKas IbUlb, raszeofpa3Hbie BelWecT-
Ba, ofpa3ywiuecs B pe3yabTaTe Pa3fKYHBX Teojoruvec-
KUX NpPOLeccoB XU3HeNedATeNbHOCTH OPFraHU3IMOB, ¥ T.I.
llpuponHbie HCTOYHUKHU 3arpA3HEHUH MHPAKTHUYECKH TO-
CTOAHHB IO KOJUMECTBY M KauecTBY, MaJo IIOABepXeHbl
BIMSHMI0 uejoBeKa M PaKTHYECKM He HAHOCAT Bpela HpH-

poxe.
3arpi3HeHEds, o6pasyemmecs OPH BbpaboTke
3HEePruW, COCTaBASWT OCHOBHYW TPYNNy TexHOT eHHbIX

3arpsseEuTene#t aTMocPepr. K HHUM OTHOCHTCH rasoot-
Pa3Hbie TNPOAYKTH, 06pa3ywdecs NPU CXUTAHUM TONNUBA
NS HYKD NOPOMBULJIEHHOCTH, OTOIUIGHWS XIJIMI, MPOM3-
BOZCTBa 3JIEKTPOIHEPruM, IONYJYeHHs 3IHeprud B pPA3IINU-
HbX ABUraTeJsX, BKIkYag NBUTraTeIH BHYTPeHHero cro-
PaHus. . ’

3arps3HeHud, ofpa3yommecs B TeXHONOrHYECKEX
nponeccax, pa3jIMYHBl B Pa3HbX OTPacidx BCIeXCTBUE
CHeUuPMYHBIK II4 KaMZOA U3 HUX TEXHOJOTUH, CBPbI U
ONpemeneHHOr0 acCOPTUMEHTa BHIIYCKAaeMoi NPOAYKLUUM.
OHU gpigwTCcd CHelUPUUECKUMH W IS KakZoro KOHKPeTHOro
NPennpuaTMS B 3aBUCHMOCTH  OT NPUHATOR Ha HeM Tex-
HONOruM, COCTaBa ChpbS, XapaKTepa [POM3IBONMMOA IPO-
Aykouum u T. 1.

CocTap rascofpa3Hbix BBHGPOCOB B aTMocHepy npexa-
ODPUA THH. XUMUYECKOX MPOMBIIEHHOCTH B M[EepByk OvYepenb
OnpenensieTcs HOMEHKJAaTypOi TOBapHBIX NPONYKTOB:
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BomycxaeMpie NPOAYKTH

] Bo3MoxHbE BBIGPOCH

KucnorTa
a30THasd

cepHas (HHTPO3Had)

- cepHas (KOHTaKTHas)

' congEas
URBEeIesas
cynbfaMUHOBasg
yKcycHas

doc@op u focPopHam KHCIHOTA

Cnoxubte yaoSpenus

_KapGaxun

AMNHaYHag cexmuTpa
Huaxue yraeaMmmaxaTh
‘XnopucTbit Kanbumi
Munuui xaop

Xnopuag m3pecTd
[lonuXNOPBUHEUIIOBBE CMOJB
NponyKTHt 3IEKTPONH32

XNIOPUCTOrC HATPHUKL
TeTpaxnop3THIEH

AueToR

AuMmax ¢

MeTanon
Hanponaxtax

Oxcuz TuTaHa (IV)
AnteTuneH i
KapSogoc

Bonopon (xoHBepcus
€0 u CHy)

" KaTanusaTopnl
HcxyccTBeHHble BOMOKHA
MunepanbHble NUrMEHTH
Cynepdocgar
AnuMauHag BOXNa

Ipusmevuvuasnue.

3konorus. M.: Buicw. mx.,

NO, NOp, NHjy .
NO, NOp, SOp, SOz, HpSO4,
Feg0s (mbuib)

302, 503, H2504, F9203 (sotb)
Ba, C_lz

NO, N02, C2H204 [6:3%:,8 9]

NH3, NH(SO-NH4), Hps04
CH4CHO, CH4COOH

P205, H3P04, HF,

Cag(PO4)gF (mpuin) _
NO, N02, NH3, HF,-H2$O4,'
P505, HNO3, mbutb ymoSpenui
NH3, €O, (NHp)p, CO (mbutb)
co, NH3, HN03, NH4N03 (nbon)
NH3

HCl1, H2$04, CaC12 (rbUED )

“HCl, Cip, Hg ’

Clz, CaC12 (mbutp)

Hg, HgClp, NHj3

Clo, NaOH, Hg

HCl, Clp

CHACHO, (CHg) €O

NH3, co

CHR0H, €O

NO, NOj, 505, HpS, €O
VnpMenuT, TiOp, FeO, Fey0g
Coly, caxa

SO0o, .P205, HpS, mpub xapbofoca
co

NO, Noz, nbUTh  KaTaJIN3aTOPOB
HpS, CSp .
Fe203, FeSO4

HS04, HF, nbnb ymolpenuit
NH3 '

Craaunuxkui I'. B., Poamonos A. .
1988. C.126.
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PanmoaxTusHbe 3arpEs3HeHES ObBawT NOPUPOJHOrO
NpOMCXOXAneHus (KaKk CIeRCTBME eCTECTBEHHO! paauoak-
THBHOCTH, CYWECTBY®We}# B NpuUpone NMOCTOAHHO) M TeXHOo-
resHoro. [locnennue o6pa3ywTcd NpH ZAOGbUE HXEPHOrO
ropevMero, 3KCIUIyaTalMH YCTaHOBOK M OBMraTelNelk, a Tak-
Xe B Pe3yabTaTe aBapHit. ‘

JMcnsraHud SOePHOrQ OPYXHMd MNPeACTABALNT Haudoabwylkl
OMaCHOCTb AN veloBeka, OyAYIUX HOKOJEHU’ U BCek
XMBOM OpUpOnsl, TeM Gojiee B CHyvYae HUX INPOBEAEHUR B
OTKPBHITBIX CPenax.

OmacHOCTbL ANEPHOTO B3IPblBa CBS3aHa C TeM, UTO OH
CONpPOBOXRAETCA :. ‘

— BbieNeHUEM PAaZMOAKTUBHBIX H3OTONOB, KOTODPHIE BbI-
HOCATCY B aTMocyepy Ha BhicOTy 30 XM u Gonee, a 3aTeM
PacHpOCTPaHANTCE B BHAe pPaAMCAKTUBHOM IbUIM Ha
PpOMaznHblE PacCCTOSHUSA A

~ ofpa3oBaHHEM DPalMOaKTUBHBIX 3INEMEHTOB c
NPOROAKUTENbHBM NepUONOM Hoiypacmama (cTpoHuui-90 -
25 ner, nesuit-137 - 33 roma), npencTaBAINIMX CTpal-
Hy® Yrpo3sy XJs JeJOBeKa ¥ BCEero XMBOro MHUPaA;

- of6pa3oBaHMEM NOTOKa HEHTPOHOB, KOTOpbEe, XKOC-
TUCHYB 3€MHOM IOBEpXHOCTH, NPeoSpasywT 3JeMeHThl IIoY-
Bbl, cooOmpas eif pamUOaKTUBHOCTD; .

"~ MoBBOUEHMEM TexInepaTypbl B MecTe B3pbiBa aTOMHON
GoM6pl mo 20 MJIH FpPakycoB, BOAOPOXHOK - mxo 100 wan
rpanycoB, UYTO NPHUBOAUT K O6Pa3OBaHUX B BEPXHUX CHOAX
aTMocfepsl OKCHEOB a30Ta C IOCHEAYWOHMM HX BbUIeNeHHeM
Ha NOBEPXHOCTb 3eMiau B BUAE 330THOH KUCIOTHI HNOg4;

Pe3Ko cHUKaeT POTOCHHTETHMECKYW LedTEeXBHOCTDb JUCTHEB
PacTeHuit; y6uBaeT MUKPOOPraKM3IMbl IIOMYBBI, . KOTOPbie
CBSi3bBAWT aTMOC{epHbf a3o0T, ¥ IHejaeT noysy Gec-
mnoaroi. Eme Gonbuyw yrposy RAd IPUPCAB NpPencTaBigeT
filepHas BOMHa, OMNAaCHOCTb KOTOPOM, YBB, HE HCKINYEHa
Ha 100 4. , .

3arpgsHeHus KaX Ppe3YALTAT XM3IHK XNNIeR BKin-
YakwT ra3zoofpa3Hbie BbiAeNeHUd B ATMOcHepy M3 KaHaiu-
32UUOHHBX ¥ OTONUTENDbHBX 'CHCTEM, MyCOPONPOBOROB, OT
ABTOMOSMJIBHBIX [1OKPBUUEK, CHCTEM KOMMYHaJIbHOrO OTOomie-
HUS U pa3JMuHbX XPaHUAUL OBTOBHIX OTXOHOB.

CaM npouecc nbxawus YenoBeKa TaKke cmocoScTByeT
3arpa3Henuw aTMocPepnl. Bce yenoBeuecTBO NJNaHEeTH B
Tevyenne rona nornomaeT M3 aTMocdepnl 644736 wapa n
KicCnopoma ¥ BbmenseT HONTH cTONbKO xe (559640 wmupxm x)
Yrhnexkucnoro rasa. EXeNHeBHO VesoOBeK BbIBXaeT OKOJIO
10 Thic. n Bosnyxa, HachueHHOro mapaMi BOAbLl U COREp-
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xamero 40 % CO,. Jlia ropoma ¢ Hacenemues 5 MWiH verno- |

BEX MOKHO, CJNeAOBAaTeJIBbHO, TOBOPMTbL © JONCHHUTENBHOM §

HCTOYHUKE yrJeKkucyoro.rasa ob6semoM 20 wmiapn n#. B

rio8afnbHOM MaclWraSe 3TO, KOHEYHO, He CYI(eCTBEHHO, HO|

ans GONbWHX rOPONOB CHEXYeT YMYHATHEBATh TEXHOr BHHYWM,

HATPY3Ky, OGYCJOBJIEHHYW KM3HENeSTeAbHOCTbW JWAe:. ‘
‘0 ropogax cjienyer moroBopuTb ocofo.

lopon Kak 3KomOrHYecKH ONacHbH 00BEKT

Mbt rosopuM o6 oxpaHe BO3AYWMHOro GaccefiHa Kak 06-

llennaHeTapHO# 3afaye, a COCTOAHUE erc OLEHHBAEM TeM
He MeHee B CBH3M C JIOKaNbHBME WCTOMHUKAMM 33rpa3-
HeHus. K HUM B nepBymw ovepeAdb OTHOCATCH TOPOMa Ci
GojibmOA NNOTHOCTbO HACEJNEHUs, C pPa3BUTOM UHPPa-
CTPYKTYPO#, C HAaCBUEHHOH . CeTbk aBTOROPOT M OONbIMMM }

IIPOMBUIIEHHBIM [10TeHLHAJIOM. npoMbllIIJIeHHOCTb, TPaHCIOPT, 4

KOMMYHaJIbHO- ObtTOB28 cfepa 0C06eHHO o6ocTpaART Hpobie- |
My MHCTOrO BO3AYXa KMEHHO B ropomax. M uem xpynHeej

ropox, TeM CHIbHee yrpo3a OTPaBIEHM® BO3IxyXa. Takum-
3Ta npofyesMa CTaHO- |

o6pa3oM, ocTaBascb riao6albHOH,
BUTCS HNpo6iaeMoil XPYmHBIX T OPOAOB.

Eme Tpu ¢ HeSOoNbMMM HECHSTHWJIETHS TOMy Ha3an B ro- 3
‘ponax 3ananHon Eaponm; ClIA u fAnoHMH rJaBHYW yrposy j
s aTMOCerm HIpeACTaBAIJIN KOTEJIbHbE U P OMbUIUTEHHEE |
Tenepb — apTorpaHcnopT. Tonbpko B CIIA exe- j

yCTaHOBKH,

rogHo 30 ThiC. uejOBeK yMupaeT OT 3abosneBaHHit, CBH-

3aHHEBIX C 3arpi3HeHMeM OXpyXahliei cpejbl, HCTOYHMKOM ]
B Haumx ropoAax as- |
ToMOBuiiu elfe GYyKBaJIbHO HECKONbKO JIET TOMY Ha3ald “He

KQTOpOro gBJdeTcCHd aBTOMOG b,

NpeTeHAOBaJii " Ha NepPBOe MecTo Mo 3arps3HEHUN aTHOc{e-
pot. Hbe oHM erc ROCTHrIHM,
nopTta cocTaBunu B 1988 r.

v/ron), Tamweute (310 Teic. T/rox).
eHa npofJiema UHCTOro BO3AYyXa B TI'OPOHax.

Crpawnbit - 6uy KpynHubix ropchoe. — cMor (oT akri.
smoke — AblM,. fog — TyMaH). OH o6pa3yeTcs M3 NPUPONHO-
fO TyMaHa U TEXHOUeHHBX BHGPOCOB B aTMocyepy. Cwmor
BO3HUKAET M3-3a HaJMYUA B BO3AYXe VaCTUI Caxu, Iemia,
NPOAYKTOB CYXO# MeperoHKM, Kallejek XUAKHX XHMUIEeCKUX
BEWECTB, a TAaKKe B Pe3yibTaTe Deakuui, NPOTEeKawuUxX B

¥ BBHOGPOCH aBTOTPAHC- §
okono 36 wiH T. Hau6ombuniit 4
a6comoTHBIT 06BeM TaKMX BLEPOCOB oOTMeYeH B Mockse:
(Bonee 840 Tnic. T/rom), JleyuHrpaze  (okono 370,Tmc.f
be3 3xonorusaluy
aBTOTPaHCNOPTa HU B ONHOM CTPaHe He MOMET GBTh -pe- |
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NpUPOOHbIX YCJAOBHAX BO BJAXHOM BO3AYyXe MOPU yJYaCTUM
TEXHOTI eHHbIX TPOAYKTOB.

[lepBOHayanIbHO MNpPEeANONarajoch, uTo B JIOHZOHe H
IPYTHX POPOJaX YMEPEHHOr 0 KJIMMaTa CMOr o6pa3yeTcs nox
pO3AEMCTBUEM CEpPHUCTOr0 rala, BbIENIEeMOro Temno3Hep-
reTHUECKUME YCTaHOBKaMi. B TemnoM Xe kiuMaTe IOsBJe-
HIe CMora, Ha3blBAaEMOro JOC-aHKeNecCKUM, CTHMYNIH-
pyeTcs QOTOXUMMUECKUMM PeaKIusMu

hv

NO, — NO + O, O+ 0, —> Oy,

NO + 0, —> NO'B, NOy + Oy, —> NO, + Og,
KOTOpble NPUBOAAT K IOBBUNEHUW KOHLEHTPAalMM O30Ha B
aTMoc@epe. }3HavyanbHO HCTOUYHHKOM CMOr'a B 3TOM Ciyyae
ABNAEeTCd 4BTOMOOGMIb C ero "uneiddoM" OKCUIOB a30Ta.
OmDHaKO NOC-aHAXKENecCKu# cMor HaGnwhaeTcs M B rOpodax
yMepeHHOr o KJIHMaTa, a ero NPHUHHOM MoPyT GbTb He
TONbKO OKCHUABI 230Ta, BHIEJIEMble OBUTraTeNdMH BHYTPEH-
Hero cropasuMs, HO ¥ OKcCHA cepbi(IV), mnocTymapumit B
aTMocdepy M3 TPyS TENNO3IHepreTHUECKHMX YCTAHOBOK.
Cuéry nonsepsxenbt Hbw-Mopk u Yukaro, JeTpoiT u
Jloc- Annkenec, npyrue KpynHbe ropoma CIHIA. Cumas ero
IObIMK2 XOPOWO H3IBECTHAa BOCHMEMUIJIMOHHOM CTOAKHLe Mek-

CHkU - Mexuro, a 3akaT conHua B Cam-llayay - xpyn-
HeuueM ropoxne Bpasunun — OThuJYaeTcd OCOdb[M o4yapo-
BaHUEeM K3-3a NOUTH HenpepbBHOro cMora. OueHb KPacuUBO

W ... CMEPTeNbHO ONM2CHO AN npzeit, CTpafapiX Jeroy-
HOX HeZOCTaTOUHOCTBW:

He usGasnennt ot cxora u COBETCKHE ropoza.
Gonee wacThii "TocTb" AiMa- ATHl M EpesaHa.

Mbt ocTamHOBMIMCD TONBKO Ha ABYX ra3co6pa3HbIX Tex-
HOreHHBIX NPONYKTAaX, YrPOXapIfHXx COBPEMEHHOMY I OpOLY.
UnTaTemo ®3BECTHO, YTO MX ropa3mo Gonbme. He nepe-
MUCcngg Bcex, 3aMETHM TOJbKO, YTO ONUH JIErKOBOH aBTO-
MOGunp B CyTKHM MOXeT BBISPOCHTD B aTMOcPepy ropona
UpuMepHo 6 r oxkcupoB asora ¥ 30 r eme Golee TOK-
CHYHOro oxkcuma yriepoga(Il), a aBTOMOSuNielt B Toponax
T ThiCAYM, M He TOJNBKO OHH OTPaBIAWT BO3AYX I'OpOXda.

Henb3g 3a6bBaTb M TOro, UTO HE TOJNBKO ra3006-
Pasupe, Ho u TBepAbie MPOAYKTb B BuAE a3po3onei, HbmMa
SHOCAT 3aMeTHbUI BKNAaZA B TeXHOr €HHOE 3arps3HeHHe Io-
Pona. llupoko u3secTHa myTka:@ “OOHO M3 ABYX W MM JIROAK
CNenapT Tak, YTO B BO3AYXE CTaHET MEHbIE IbMA, WM

OH Hau-

6. A.A. Onanosckuit
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IbM chenaeT Tak, WYTO Ha 3emine CTaHeT MeHble nenen .
3510 ®, yBbl, OYEHb [IOXOXe Ha IIPaBAY. A Beab oT oBmero
o6teMa 3arpE3HEHHs aTKOCPepsl a3pO3ONU COCTABJIANT HE
Gonee 10 %.

Bo3ayx cTaHeT ele Xyxe, €CJIM He MNOAYYAT Cepbes-
HOrO YCKOpeHMs M COBEPHEeHCTBOBaHMA yXe HavaBmMecd
nponecch HAayuYHOro M WHXeHepHO- TEeXHHYeCKOro pelleHus
npo6ieM OMMCTKM ra3006pa3HbIXx BHOGPOCOB AO HOPX,

NeACTBUTENBHO COOTBETCTBYWIUX YPOBHW MIX. 3To KOJXHO |
CTaTb NMepBbM Waros B Gopp6e 32 aCOMNTHO JHUCTBHOL BO3- |

AYX TOpPONOB M BCel MIaHeThl.
Kax ounmanwT BO3OYX

OumcTKa ra3o006pa3HbX BHSPOCOB OCHOBaHA Ha NPUMEHEHUM
cop6uum, KOHNEHCANME ¥ KaTaJUTUUECKOro NpeBpameHus
BpemHbx npuxeceif. lIMpoko HCMONBIYWTCA nABa BHURA
copSuuu: abcopSuus (morioleHue 3arps3HeHUH XHAKOCTDI)

u ancopluug (morjoueHue 3arpsa3HeHH#l TBEPIObIME BelecT-
paMu). AScopSuus vale BCero OCYWECTBAAETCH BOROM, HO |
Ilpn ax- {

OHa BO3MOXHA M pPa3JIMUHBIMM PaCTBOPHTEIIMMU.
copéuMm B KavecTBe TBEPAbX MOPHCTHX ancopSeHTOB TpH-
MEeHAWT WMPOKMHA Habop BemecTB, B TOM VMCAEe AKTHBU-
POBaHHBG{ yrojib, CHJIMKarelb, 2JWMOrerxb u Ip.

KoHZEeHCAMOHHbIE METOABl OCHOBAaHbl Ha MCNAaPUTENBHDBX |
npoleccax ¢ yAajeHWeM 3arps3HeHuit B ra3oo6pa3Hyl MIH |

Teepayw $a3y.

KaTanus no3BoJigeT NPeBPaTUTh BPERHbE BelecTBa B §

SejomacHbie NPONYKTBI NMPM MPOBENEHMM peaKuuu 5 on-
TUMaJbHBIX YCJIOBUAX.

Kaxabii ¥3 Mepevyuc]eHHbX METOXOB MMEeT CBOM npeu- |

MyIecTBa U He JMIIEeH HeXOCTATKOB.

Cop6uKOHHBIe METOIB OfecmeuHBawT WH3IBJIEYeHUue 6onp-
X KOJHMYECTB 3arpsa3HeHui ¢ IDOCTAaTOMHO BBICOKOK CTe-
OEeHbN OUMCTKM, ONHAKO OHH HMewT U Cepbe3Hble HeJno-
cTaTKH. OTH HENOCTaTKA TakOBb: B ciyyae abcopbuuu —

CJIOXHOCTb TEXHOJNOrMYeCcKoro odopynosannx npogecca u
]
ero nepuoaAMYHOCTDH, a IpH ancopduun — BBICOKAasg CTOH-|]

MOCTb peresHepauun copfeHTa U CBf3aHHad C 3THM HEBO3-
MOKHOCTb OPraHW3aLuy HempepbBHOro mpounecca.

KoHmeHCcalMOHHBe MeTOOb BecbMa 3$exTUBHB, HO
CTOKHBl TIO TEeXHONOrUYecKoMy ofopmieruw. OHM obecme-f
JUBAWT BBICOKYKW CTelmeHb OUMCTKHM, ONHAKO CBA33aHH G
GoNBUMMM 3HEPreTUYEeCKUMHU 32aTPaTaMu.
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Cepbe3Hbi{ HENOCTATOK KaK COPSLMOHHBIX, TaK M KOH-
JEeHCALNMOHHbIX METONOB 3aKINYaeTcd B TOM, 4YTO OHU MNpHU-
BOOAT X O6pPa30BaHMW TaK Ha3bBaeMbix BTOPUYHBX 3arpss-
HeHUu#, T.e. NPORYKTOB ReCOPSUNM UM KOHAEHCAUUM, YTO
‘3aTPYRHAET, a HepPeAKO M MCKIWYaeT BO3MOXKHOCTb HX
IPaKTUYECKOr0 MCHOJb3OBaHUL.

Bonbume BO3IMOXHOCTYM 3aJIOXEHB B KaTaJUTUYECKUX
npoyeccax, OCOGEHHO NPU UCNOAB3IOBaHUM TeTepOreHHOro
KaTanm3a rasofja3Hblx peakuui. OHM o6ecnevynBawT BbI-
COKYW CTeNneHb OVMCTKH NPU ANUTENbHOM CTaGUIBHOA pPalbo-
Te KaTalM3aTOpa B YCJOBUAX HENPEPHBHO OCYMECTBIAEMO-
ro npouecca, NPHBORAIEro XK OO6pPa30BaHU0 Ge3BpPEeIOHbIX
NPONYKTOB WAH COeRUHEHNHH#, KOTOpbEe HaXONAT CaMOCTOf-
TeNbHOEe NPOMbUIEHHOE IPUMEHEHHMe.

Bonee neTanbHO OHEHUTb ROCTOMHCTBA M HEXNOCTaTKU
KaXIOro M3 METONOB MO3BOJST NPHBONMMBIE HUME IPUMEPHI
OUHCTKU ra3oo6pa3HbX BbHGPOCOB OT HEKOTOPHIX THUMMVHbLIX
3arpda3HeHu#. '

OKcumas a3 0Ta yoanawT U3 Ta3oofpa3Hbix
BBISPOCOB, MCHONB3YS BCEe TPU YHNOMIHYTBHIX METOZa.

CTeneHb OKMCNEHWd a30Ta, & 3IHAUMT, U COCTaB ero

KU CIOPOXHDIX COERHHeHﬂﬁ B 3HaUHTeNlbHOHI cTellenu
onpeneyxsalTcd UX Tepunuecxoﬁ YCTOﬁqMBOCTme

N205 - N204 - N02 - NO - N20 - N,

11,2 21,5 140 1000 500 10000 ©C

TakuM 06pa3oM, B NPHPOMEBIX YCIOBHAX B PaBHOBECHOM
COCTOSHAM MOIYT HaXOAMTbHCHS MOJNexyabt N,Oz u N,0,, a

TAKKEe HEKOTOpOoe KOMUYECTBO MOJNIeKyn Noz.

AGCOpPOUWOHHBM METOROM DNPMHIUNMAJNBHO HENb3A KO-
6UTHCH LONHOrO WU3IBNEVUEHUs OKCUIOB a30Ta U3 Tra3oBOH
$a3pl, TaKk Kak DPM B3auMONEMCTBMM okcupma asoTa(lV) c
BONO®, XpOME a30THOM KHUCJIOTH, O6pa3yeTcs HOBbIH
OKCHE:

’

3NO, + H,0 = 2HNO, + NO.

[lpuMeHeHMe OPraHHVECKUX pacTsopuTeneir Sonee gfex-
TUBHO, M, HaNpUMep, ¢ noMompl TpuSyTUngocPaTa ynaer-
€S CHM3MTb CONEepPXaHNe OKCHUIOB a30Ta B ra3006pa3HbX
Bndpocax N[O BeNMYMH Nopsxka 0,005 %.

lpu azcop6uuu vame BCEro MCHOAB3IYOT CHJIMKarens,
AKTUBUPOBAHHBE YIrJM, TOPYOIEeNoyHbie COPSEeHTbl M Leo-

6%
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nuThl. [lpomecc He MOXeT GbiTb HENPEPHBHbM, TaK Kak He- |

ofxonuMa TepHORMYecKkad pereHepauus copenTa. Cepbes- |

Hble HapeKaHHud BbI3bBAET KM MaJad CEeeKTUBHOCTD aAcCop- 3
6eHTOBR BCAEACTBHE UX CHOCOSHOCTH MNOrACHQATb He TONbKO §

OKCHABl a30Ta, HO M BJIary, a TaKXe Hpyrue P33006p33-
Hble NpPpUMecH.

KaTanUTHVYEeCKHEe MeTonbl Haubojiee NMepPCHEKTUBHbL [IpH |
X MCIONDb3ICBAHUM BO3MOXHA pEaJU3aLus PeakUH#d okucie- §
HHdE, Pa3NOXKEHUs ¥ BOCCTAHOBJEHUE OKCUAOB a30Ta. nxef
focnenHMe peakyWl NPeBpalfawT OKCUAbBl B 3IJNEMEeHTHBU] |
a30T, ¥, TaKKM 06pa3oM, CBS3aHHBIE COENMHEHMS 2A30TA ;

6e3B03BPATHO TEPARTCA. BOT NOUEMY C 3IKOHOMUMECKOH |

TOYKH 3pPeHUud HpeHHO“THTeHhHEﬁ APOLEeCcChl UX OKMCJIEHHUd.

Hpu KaTaJUTHYECKOM OKMCJEeHHH OKCHIOB a30Ta O3 OHOM o .
a30THQrO QAHrUAPHAA ¢ TOCHeAYWIUM IOrJoIeHUeM BONOH |
yaaeTcsd IHNQJHOCTDK nepepadoTaTb HX B 3a30THYW KUCJOTY }

~ LeHHOE CHPbe XUMHUECKOH NpPOMbIIEHHOCTH, TeM He §

MeHee BcCe lUnipe IPUMEHAWTCH fonee TEeXHOJOUMYHbIE, XOTH
¥ MeHee 3IKOHOMUYHBIe pPeakuuy BOCCTaHOBJIEHUd.

B KayecTBe BOCCTAHOBUTENEH MOTYT HCHONDb3IOBATHCA
BONOPON, NPUPOHHBO! ra3, OKCUA yrieponma(ll), Apyrue

rasoo6pa3nble NPOAYKTH. B KauecTBe KaTalK3aTOPOB j
NPUMEHAWTCS Pa3H00Spa3Hble MeTaJJbl, Kak G6naropolHbie, §

TaK 1| HeéﬂaPOPOHHMB. llocneaHue MOryT HUCHOOJb30OBATDHCH |
¥ B BUJIE OKCUIOB. AKTUBHOCTD dnaroponnmx MEeTaJlJIOB °

npu BOCCTAHOBJEHUHU BOJXOPONOM YMEHbllaeTcs B PAAY:

Ru > Os > Rh > Ir » Pt » Pd, a B cayyae He6Jar OPOAHbIX
METaJUIOB OHa ONpPeneifeTCd JErKoCTbl BOCCTAHOBJIEHHS UX |

okcuaop. CoOOTBETCTBYwHME pxnm AKTUBHOCTU YCTAHOBJEHHI !
ong IOpyrux BOCCTaHOBUTeJdeM. IloJHOTa BOCCTaHOBIEHUS |

OKCHEOB a30Ta BOJOPOXOM XO D3JIEMEHTHOro a30Ta obec-

IeyuBaeTCsd 3IHAUUTENbHbM MK36BLITKOM BOXOPOXA, HEeoBX0- 1

IUMDbIM HJIA npensapnTeanoro CBA3bBAHUA KUCJIOPOXa TI'a-

30BOM CMEcH.

B3auMoZeMCcTBHE OKCHIOB a30Ta C aMMUAKOM — BpeHHMMﬁ

o6 OuHbIA TPONEecc NPM HPOM3IBOACTBE A30THOM KHUCJIOTBHl —
CTAaHOBUTCH ILeNeBOi peaknuei NPU OVYHMCTKE ra3006pa3HbIX |

BBISPOCOB :

6NO + 4NH, = SN, + 6H,0,
6NO, + 8NH5 = 7N, + 12 H,0.

3mech NpM OMHCTKE Pa3006pa3HbX BHOEPOCOB OT - OKCH-"
N0B a30Ta NPOLecc MAET C MUHHMAJbHBIM PacCXONOM aMMHa - ]
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Ka INIpM HU3KI'X TEMIEPaTyYpaxX, TaK KaKk OKHUCIEHHUe NocleX-
HEro OKCHAAMM a30Ta — TEPMOZMHaMHYECKH GoJee BbI OLO-
Hb{ [poHecC, uYeM OKMUCIeHHe KUCHOPOAOM BO3AyXa. B
3TOM OCHOBHble NPEUMYIeCTBAa aMMHaKa KakK BOCCTaHaBIM-
BAaWI{Er 0 areHTa B TEeXHOJOI'MH OUUCTKY Tra3008pa3HbX Bbl-
6poCOB, COHEpPXaliX OKCUAbI a30Ta.

JHTepecHble BO3MOXHOCTH OTKDBBAWTCA B CBA3M C HC-
NONBb3OBAaHMEM B KayecTBe BOCCTAHOBHTENR IPHUPONHOro
rasza (T.e. yrieBoNOPOXOB), KOTOpPBIA, NpaBHa, pacxo-
OyeTcs He TOJbKO INf BOCCT2HOBJIGHMf OKCUIOB a30Ta, HO
M Ha CBS3bBaHUE KUCJIOPOAa :

CH4 + 202 = C02 + 2H20
CHy + 4N02 = €O, + 2H20 + 4NO
CHy + 4NO = CO, + 2H0 + 2N,

3CH, + 20, + 4NO, = 3C0, + 6H,0 + 2N,

[lportecc OVMCTKM CONPOBOXAAEeTCHA BbIENEHHEM Temaa U
o6pa3oBaHKeM B pesyiabTaTe MNOGOYHBIX peaKuuif 3HaVHU-
TENbHBIX KOJNHYECTB OKCUAa yriaepoxa(ll) u somopona, Ko-
TOpble NPUHUMAMWT y4YyacCTHe B BOCCTAaHOBIEHUHM OKCHIA
azoTta(lV):

4H2 + 2N02 = 4H20 + Nz,
4CO + 2N02 ‘ICO2 + No.

KaTanuTuueckoe BOCCT2HOBJNEHHUE OKCUIOOB 230Ta yrie-
BOKOpPOAaMM — BbICOKO3IK30TEePMMYHBIf Npollecc, YTO CO3ha-
eT TPYOHOCTH Insf ofecneyeHus AJNUTENbHOM paBoToOCHO-
COGHOCTH KaTalM3ATOPOB. ITH TPYAHOCTH NPEONOJUMbBI, U
NPUPOIOHBLIM a3, TAaK Xe KaX U aMMUaK, IoiyyaeT Bce Go-
Jlee NHPOKOe IPHMEHEHWe B INPaKTHKEe NPOMbLUIEHHOX r'aso-
OUUCTKH.

Oxcunanon cep b(lV) wu3BIEKAWT U3 ras’oolpas-
HO# CMeCH COpPOLUMOHHBIMU, XUMUNECKMMUM M KaTaJlMTHVYeC-
KUMU METONaMHU.

. CopSuMoHHbBlE MeTOAbl MOAPa3HensoTCcsd Ha "MOKpble" u
cyxue”. “"Mokppie" METORBl — MOrJol{eHMe OKCUAa Cce-
Pui(IV) pacTBOpaMU OKCHA2 MJIM I'MADOKCUAA KaJAbUUHA, Mar-
HUg, WEeNOVYHbIX MEeTaJlJIOB M aMMOHMS IPM KOMHaTHOM TewM-
Tepatype. "Cyxue"” MeToAbl -~ B3aUMOONEACTBUE AMOKCUIR
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cepnl C M3IBECTHAKOM, OKCHIaMM Kanbuusg MIU LUHKA. OHu
NO3BONANT IOJNYUHUTb r'a3 C MOBBIHEHHbLIM COAEpPXaHUEM 502,

KOTOPbl# MOXHO KCNONb3OBAaThb B CTAHNAPTHOM TEXHOJOrUH
HONYYEeHHs CEepPHOX KHUCHOTHl, M ONHOBPEMEHHO OYHCTHTDL
rasoopa3Hbie BHEPOCH OT BPeINHORX HPUMEcH. .

Xumuveckue MeToAbl OCHOBAEbl Ha B3IAUMOAEMCTBUM 3a-
FPA3HEHHOT O OKCHMAOM Cepbl(IV) rasa ¢ pa3NUVHbLIME TBEp-
ObMH ¥ KUIKMMM pear eHTaMu, OPY 3TOM MOAYyJYanTcs yAOS-
peHus, a TaKkke cynbfaThl U CYJNbPATDL

OKHMCJIeHNe CEepPHUCTOroc AHPMIPUNa MOKHO OCYI{eCTBUTH
KUCJIOPONOM BO3AyXa B BONHbIX PacTBOPax B NPUCYTCTBUH
UOHOB MeTasina (OO6BIMHO MOHOB Xeje3a), Urpapiux ponb
KaTalu3aTopa:

4FeSO, + 450, + 30, = 2Fe,(S0,) 5 + HySO,.

Takoif NyTb OUMCTKM M YTUAM3ALMK NO3BONAET Hemo-
CPeNCTBEHHO NPEeBPaTUTb CEPHUCTbI{ aHFUAPUN B cepuyo
KUCNOTYy. CTeHeHb OMMCTKH ¥ KOHIEHTpPalus MOJYYEeHHOK
CepHO# KMCAOTHl GYAYT CaMbie BHICOKHE NPM NPUMEHEHUH B
KayecTBe KaTaJu3aTopa NHUPOJWIUTA, A TaKke IpH
HCIONDb3IOBAHUM B KavecTBe OKMCIAUTENS KUCJICPORHO-030-
HOBO# CMecHu. .

BoccTaHOBJIEHHE CEPHUCTOrO aHTCMAPHAA IO 3JEMeHTHOH
cepbi BHI'ODHee ero OKHCJeHMS. OXZHUM M3 AKTUBHBIX U
JelleBbX BOCCTaHOBUTENejt ABISeTCH OPUPONHBIL ras (Me-
TaH):

2502 + CHy = CO, + 2H20 + 2S.

Bo3MOXHBIM BOCCTAaHOBUTENIEeM MOXeT 6bTh cepoBoxnopon,
KOTOpb(ﬁ B npoiecce peakUUU TaKxe NpeBpal@ercd B ce-

py:
SO, + 2H,S = 2H,0 + 3.

OKCHABl aNWMHHHA, Xeje3a, MeXd, XPOMa UM MapraHna
CNYXaT KaTanM3aTOPaMU ITUXK HPONECCOB, IKONOTUUECKUe
NpedMyWecTBa KOTOPbIX 3aKJIWYawTCd B OXHOBPEMEHHOU
OUMCTKE ra3o0B XaK OT oKkcuma cepni{lV), Tak ¥ OT Cepo-
BOIOPOXA.
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ToT ®e 3Y$eKT AOCTHraeTCHs NPH MCIONbIOBAHUM OKCHAA
yraepona (II). Tlpg 3TOM B COCTaBe KaTanu3aToOpos ofd3a-
TeNbHO NPUCYTCTBYET OKCHI AaNOMUHHA, B KayecTBe ero
2KTUBATOPOB PEKOMEHAYWTCHS OKCHIbl HHUKeNsd, XpoMa,
MeI¥, MapraHna, Monu6xeHa MM Xeje3a.

Ilpy BHeZpeHUN I'a300MMCTKM B MPOM3IBONCTBEHHBO! NpoO-
Kecc BaXHO UMeTb B BHAY, 4YTO ra3oofpas3Hbie BHEPOCHL,
conepmamue oxcun cepni({IV), COOTBETCTBYWT HOBYM Xa-
PaKTEPUCTHKAM: TEeXHOJOTHYEecKMe ra3sl C BBHICOKUM (onee
5-7 %) comepxanuen SO,, OCHOBHBM MCTOVHHKOM KOTOPbIX

ABNAETCH LBeTHad MeTaJayprus, U Bwulpoch, ofpa-
3ypumecs NPH pPaloTe TEMIO3HEepr eTUMEeCKHX YCTaHOBOK
(venee I % SO,). 3To o6ycioBNMBaeT. pa3jIMYHblE NORXOXbL

K TEeXHOJNOrMHM OWUMCTKU: BbICOKOKOHLEHTPHUPOBaHHBIE I'a3bl
Jyyile OVYMI[ATh K2TalUTHUYECKUMU MeTofaMi, HU3IKOKOH-
IIeHTPUPOBAHHBE — COPGLMOHHDBIMH.

OvyncTKa OTXORAUMX ra30B IBETHOX METAJAYPru: C
NONYyYeHHEeM CepHO# KUCJAOTH NpHoSpela UMPOKOe Npak-
THYeCKoe TNpPHMEeHEeHMe M JaeT 3IKOJOrUYecKH#® U 3IKOHO-
muveckui# 3@fexT. B TO Xe Bpems npo6iema o6esmpe-
XKUBaHUS BHIGPOCOB TEImJIOIHEPreTHYECKHX arperaToB eme
Daneka OT ONTHMAJbHOrO PEeleHHd ¥, HeCMOTPH Ha ofuiane
METONOB YJNAaBJIMBAaHUA OKCHMIA cepbi(IV), HUM OOMH M3 HUX
He MOXeT OBTb MPU3HaH uxeanbHs ans T3C.

PTy T™p B npompuwieHHbBxX rasooSpasHeiX BnSpocax
c6pa3yeTcs ruaBHBIM- 06Pa3oM ODH PAa3JIONEHNHM aMalbrak
(cnnaBoB CO PTYTbW) U NPH 3JEKTPONU3IE XJIOPHEa HaTpuL.
B COOTBETCTBHM C CaHMTapHbMH HOPMaMum | M3 Bo3myxa
Bénu3u NpeRNpUATUS He HONKEH CONEPKaThb Goxbue
0,0003 % pTtyTH, a, 3HAYKT, IMPOU3BOACTBEHHBIE ra3bl IIO-
HOGHBIX NPEANPUATHH HeoSXOOMMO OVMIEATH ¢ oco6oi Tima-
TeNbHOCThN.

PTyTs ¥3 ra3oB NOriomaeTrcs aKTUBMPOBAHHBIM YrJex,
IpUYEeM ero aKTUBHOCTb PE3KO BO3pacTaeT MNocjae Opexn-
BapUTEeNbHO#X 06pPabOTKM peareHTaMu, OKMUCISONMMU PTYTb.
Ing 3Toro MOXHO, HaIOpUMep, UCIONb30BAaTh XJIOP MM Mex-
raNiounHbie CcoeRXMHEHUA. OCHOBHOM HENOCTAaTOK YrOJNBHO-
afCOPSUMOHHOr0 METONa ~— HU3Kas CKOPOCTh NPONMYyCKaHUs
rasa, 9YTO NPUBOINRT K HEO$XORMMOCTH COOPYXaTb I'POMO3N-
KHUe yCTaHOBKHM C TOJCTBIM CJOEM alcopSeHTa.

MuTepeceH nyTh OMHCTKM r'a3oB OT PTYTH, OCHOBAHHBIA
Ha ee CIOCOGHOCTH OGPa30BbIBATb AMaJblraMbl C TaAKUMHU
MeTaJNaMU, KaK WMEAMA, TAJUIMH, CBUHen, IMHK, cepelpo,
s3onoTo ¥ ap. Ilpm nponyckaHuM rasa yepes rpaHyAB 3THUX
MeTaJsNoB coNepXalascd B HeM pPTYTb o6pa3yeT aMalb-
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ramy, ¥3 KOTODPO# BIOCHENCTBMM M3BJIEKAWT PTYTH BaKYYM-
woil amcTuansumed. CHMXEHHMe pacxola MeTajna ROCTHUra-
eTcq ero HaHeceHUeM Ha MOMIONKM. JMu MoryT ObTh OK-
CHI aNOMHHMS, CHIMKareltb, aXTUBMPOBaHHBUL Yroib, 2
TakXe IebJUTHL.

HUOKMMM TOTJIOTHTENAAMH PTYTH HBIAWTCHE PacTBOPMH
pa3JIMYHBX OKHCHMTeNelf, TaKkWK, KaK XJOp WM TUNOXJIO-
puT. I[IpOCTHIM OPOILEHHEM TI'330B BOXO¥ MOXHO yJaBJIMBaTh
PTyThCONEpXalie COENWHEHHs, HO He MeTaml, Tak 4TO B
9TOM Clydae HOCTHraeTcs AMILb YaCTHVHASL OMHCTKA.

MuTepecHbM KOMGUHMPOBaHHbBIM METOXOM MOryT 6bITh
ylaBAMBaHUE MeTaJIMUECKO# DPTYTU MOPUCTBIM rpaduTOBbIM
AHONOM, ee HaJbHe}liee aHONHOE OKHUCJIEHHE U IOAyYeHue
HeJlleTyYero KOMIJIeKca. )

XKXnopopraseuuvecksue coenusHe-
4 u § OueHp ONAacHB INS OXKpykawmeii cpeap. Mx
npUMeHeHne B HeTenepepabaThBapLeH, aBUALMOHHOA U
CTPOMTENDbHO TPOMBUIEHHOCTH, 3IJEKTPOTEXHMKE, Ceilb-
CKOM ¥ KOMMYHaJIbHOM XO03g#CTBe IelaeT Heu3beXHbM uxX
momafaHue B aTMocdepy.

OuucTKa ra3006pa3HbiX BHEPOCOB OT opraHUYeCcKHUX
NpOM3BOAHBIX XJIOPa OCHOBaHa Ha NDPUMEHEHUN KaTaJuTH-
YeCKMX H COPOUMOHHBIX MeTonoB. I[lepebie 3aKNWYANTCH B
pa3JIOKeHUM COENMHEHUH A0 NMPOCTBHIX C IOCIERyWlmK ofes-
BPEXMBAHMEM WM TPOMbUUIEHHBM MCIIONb3OBAHUEN o6pasyn-
IMXCS XJIOPUCTOrO0 BOROPOAa M XJOpa.

TlpeMMylecTBa KaTaJUTUMECKOr O OKMCIEHHUT XOpouo
NPOCJEXNBAaRTCA Ha NPHKepe YJIaBIMBAHMS XJIOPUCTOrO
aTuna. OH MOJHOCTbI CropaeT B HNPUCYTCTBMM KUCJOPOZA:

BC,HeCl + 16 0, = 2Cl, + HCl + 12 Hp0 + 10 €O,

Peaxkuus OCyMecTBAfETCH NpHU 700-1100 °C, uro B CO-

yeTaHUM C BBICOKO# arpeccHMBHOCTbK TIa3o0B ZHelaeT ee .
TPYNHOOCYWECTBUMONR B TPOMBILIEHHBIX Macwrabax. llpm- A

MeHeHUe KaTaJu3aTOpOB I03BOJAAET CHU3UTDHL TeMnepaTypy

nponecca xo 350-400 °C u ofecneuuTs NOJHOE OKMCJIEHUE }

XJIOPHCTOr 0 3TUJA. HepocTaTKi KaTanUTHYECKUX METOAOB,

TaK X€& KaK U TepMUyecCKHx, 3AKJIOYAWTCA B paanoxennnf

IIeHHOr' 0 NMPOAYKTa, KaKUM ABJdeTcd XHOpHCTbﬁ 3THII.

Cop6uus, MO3BONANILAS BO3BPATUTD XJAOPUCTBIA ITUX B }

TEXHOHOPHQGCKMﬁ npouyecc, npennouTUTeNbHEee. OzHako e

TaK¥e NPUCYNM CYI4eCTBEHHble HEeNOCTAaTKU:@ OWYTHUMBIE NO- i
Tepu copSeHTa, NONYUEHHe TIPU HecopSuuy XJIOPUCTOrO §
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3THNa, 3ATPA3HEHHOr0 TPYAHOYZXaJdeMbMM NPUMECSIMU, U,
YTO CaMoe IJaBHOe, HajuuMe B OTXONAUMX Taslax cop6-
NUMOHHOM OMYMCTKM no 8-10 % Kucnopoma, YTO MOXeT IIpU-
BECTH K O6pa30BaHUM B3IPbBOONaCHBX CMecCeif, BB OpaHUL
H DeCTPYKIHM COpPGEHTOB. :

Kax BuZUM, ¥ B 3TOM CcHyyae Mbi HaJIeKM OT ONTHU-
MaJIBHOTO cnocofa OUMCTKM ra3006pas3HbXx BHOGpPOCOB, 04-
HaKO, HaZO INOoJNaraTh, C O9KOJOCHUECKOM TOUKH 3IPeHus
npennoyTeHue clefyeT OTHaTh KaTaJUTUYECKOMY METOLY U
Ha €ero yCOBepWEeHCTBOBaHUE HOJMHbl GBTb HANpPaBJeHb!
yCUNus TEXHOJOr OB.

['maBHbM BHIBON, Kako¥ MBI MOXeM CHeJaTb Ha OCHO-
BaHUM PaCCMOTPEHHUS METOAOB OVYHCTKM ra3oco0pa3HbX Bbl-
6pOCOB, 3AKJINYAETCS B TOM, YTO HEOSXONUMbl AaJbHeHume
HayyHble pa3paGOTKM U [POMbUIJIEHHbE MCHBITAHUA HOBBIX
PeareHToB # NpPOLeccoB, O0ecNeyMBalNMX CO3XaHHe Goree
3KOJIOrHMECKH, TEeXHOJOrUYEeCKH M 3KOHOMUYECKH ONpaB-
DaHHbIX cHoco60B M3BJEVYeHUS ¥ YTUNM3IAUUU BpedHbX
BelleCTB, KOTOpble MCKAWYalH On HaHeceHde yuep6a aT-
Mocgepe. B Apyrux cayvasx AOCTaTOYHb AHIbL ONpemeneH-
Has HOpalOTKa M3BECTHOTO METONAa B NPUJIOKEHHH K KOH-
KPEeTHOMY NPEeAnpUaTUR U KBaNUPUUUPOBaHHOE BHeAPEHHe
3TOro MeToHa.

llpy BCceM pa3HOOGPa3UU XUMUUECKUX CBOMCTB 3arpsas-
HUTene#, a 3HaMMT, ¥ MeTONOB WX BbIIEJIGHHS BCE-TaKU
HauGoNee NEPCHEeKTUBHBMU NPEACTaBASWTCH KaTaJUTUVeC-
KMEe MeTOHbH C MX IMMPOKUM BHGOPOM peakLUuit M peareHTOB,
cnoco6HOCTbRY O06ECHEUYUTDb BBICOKYW CTemeHb OYUCTKY,
BOIMOMHOCTDN OPraHM3aUMM HENPEpHBHOrO mpouecca, Hau-
Gonbwe# BEPOSTHOCTBbI MONYUUTb B KaUeCTBEe INPOAYKTa
OUYMCTKH BelleCTBO, HMewliee COGCTBEHHYM INPaKTHYECKYkl
LIeHHOCTb.

Ofecrnevyus YHUCTOTY BO3NyXa, Mbl TeM He MeHee He
HCKINMUM IO KOHIa XUMUYECKUM TexXHOreHe3, UCTOUHMKOM
KOTOPOro fBAANTCH COBPEMEHHbie NPEeANPUATHS, TAK Kak
OHM 3arpPA3HANT He TOJDBKO BO3NYX, HO W BOAY.

Boma nxng nwnei, 3aBONOB M nonei

YenoBery ang OUTHS M NPUrOTOBNEHUA MUY XOCTATOUHO
2,5-3 n1 BomBL B CYTKH, a MNoTpeSiaseT OH ee B CO-
BPEeMeHHOM BbLICOKO YPSaHU3UPOBaHHOM o6I(ecTBe 3HaAYU-
TenbHo Gonbwe. HanpuMep, Ha oXOHoOro xuTens MoOCKBBL B
CYTKH npuxomurcs Gonee 600 n BoZb U pacxold ee Heyk-
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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.
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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-




180

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.
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[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-




192

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.
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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
j
i
i

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
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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
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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
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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.
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