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4 MposMpiunenHas akonoty

DCOLEHHO CCCPHBIX H BOCTOYHBIX PAHOHOB, YCKOPEHHOTO PA3BUTHA JHEp-

1DEPCTIOIINX TEXHONOTHI, TIporpecca B ry6okoli nepepaBorke cupm.
Bo gropoM paisiene paccMOTpPeH I METOAB! MHKEHEPHOH 3aMINThbI cpe-

Al OOMTAHUS H 3aBUCHMOTO OT KAYeCcTBa NOCASHHel 300POBBA YEJIOBEKA.
Aano onucanue TexHonornii M anmapatTypHoro othOpMIEHHA COBpeMEH-)
HbIX H HEPCREKTHBABIX CMIOCOHOB OYHCTKH OTXOIAUTHX FA30B, CTOMHBIX BOM,

SALUHTH TTOYBEHHOIO TIOKPOBA. CyIeCTBEHHOE BHIMAHUE YIE/ICHO NOPSIKY §

O6paIIeHHA ¢ KPYHOTOHHAXKHBIMH OTXOZAMH, TNIPU ITOM YKA3aHO Ha He-

ODXONMMOCTE NTPenGaaIOLero Pa3sBUTHS Ge30TXONHBIX (MATOOTXOAHBIX)

MPOU3BONCTB. 3aMETHOE MECTO 3AHHMAIOT BOMPOCHI HHXEHEPHOIo 0Bec-

NeYeHNA 3ANTH HaceNeHHsS YPOaHN3UPOBAH HEIX TEPPUTOPHEE OT AKYCTH- |
YECKOTO W 3MEKTPOMATHUTHOTO 3arps3HEHHS, a TAKXKE HOHU3IHPYIONIETO |

HATYYeHHS, :

Tpetuit pasaen mocBsIIEH 3KONOrO-NPAaBOBOMY HHCTPYMEHTAPHIO,
NpeAHAIHAYEHHOMY AN ODECMEUCHYA PALMOHATLHOTO NPUPOAOTIONE30BA-
HHA W OXpatbl OKpyXatowed cpeast. PaccMoTpeHb mipouesypa OBOC, suap
H CTaau# 3KOJIOTHYECKOH IKCMEPTHIL!, SKOJOTHIECKHH KOHTPONb, 3KOJO-

THYECKaA MAcNOPTH3ALNA NPOMLILINEHHbIX NpeANpHATHI, MNpeIcicHAe !

SKONOTHYECKOTO YIlepha W pacyeT MNATHE 34 MPHPCAONOAB3OBAHHE U BBIG-

POCHI (COpOCHI} BPEAHBIX BELLECTB, @ TAKXKE PAIMEILCHHE OMACHBIX OTXOIOB, 4
B yerBepToM pasnene, yanthieas 000CTPEHUC KPHSHCHBIX CHTYaLMIT BO
BCEM MHpe, ocobeHHOCTH pasBuTus PoccuH, cocrosine ee NPUPODHOH ]

CPEAbl H H3HOWCHHOCTL TEXHONOTHYECKOrO 060pyRoBaHHS piaaa orpacieil
3KOHOMHKH, TOAPOGHO OGCYKAAIOTCS: BOIIPOCHI 3ALIIHTHL HACEAEHUSA U Tep-

PHTOPHA B YCIOBUSIX YPE3BbINaiiHbIX CHTYALMIA NPHPOAHOTO H TEXHOTEH-

HOTO XapakTrepa, a TAKXKe NeCACACTRHA HOBOIO BHAA OTIACHOCTH — KOJIO-
THYCCKOIO TEPPOPH3IMA U MCTOALE €1'0 1IPODHIAKTUKH,

ABTOpPH GNATOMAPHEL PCICIICHITAM — WieHy-koppecnoHaeuTy PAH
B.A. Tpaueny, akanemuky PAH B.M. Kotasikosy, nmpodeccopy 3.M. Anue-

BY 34 MOJMC3HLIC 3AMCUAHHA M COBCTHI IO COACPXAHUI AaHROI KHHIa, a

Takxke aoueHTy .M. Bukyiony 3a ero tpya mo NOJAICTOBKE PYKOMHCH.

BBEAEHWE B NPEAMET

§ 1. Buocepa — cpefia n yCnoBMe IKU3HN

Buocdepa — COBOKYNHOCTb TEX C10€B 3¢MILE, KOTOPhIC Ha IMPOTSDKE-
111 H €€ reoIOTMYecKoil HCTOPHH OABEPIaIMCh BOIEHCTBHIO OPraHH3MOB.
(112 COCTOMT H3 «<XKHBOTO-BEILESCTBA» (OPTAHH3ME(), «GHOTCHHOTO BEIle-
“1Ba», T. €. CO3MAHHBX OPraHH3IMAMA OPraHO-MWHEPAIBHBIX WIH OpraHi-
WCCKHX TIPOAYKTOS (KaMeHHLIH yTob, Topd, HedTh, JieCHAA TMOACTHIIKA, -
1 YMYC MOYBHI H AP.) ¥ «GHOKOCHOTO BELLIECTBA» , CO3NaHHOIO XHBRMH Opra-
HIBMAMH TTPY YYacTHH HEXHBOA TpHPOoAL (MTPH3eMHAAd atMocdepa, oca-
JoOuHEIE IOPOALT, TIMHHEIE MATEPHAN!, BOKA H IPYTHE BELUECTBA).

B cocTas 6HOC(EpH. BXOIST YaCTh aTMOCGhEphI, TUTOCHEPDL H HAceNa-
IlIHE HX pacTeHHA B XHBOTHEIE. HuxHAs 9acTh Guocepbl HAXONHTCA Ha
1 nyGuHe 2—3 KM Ha cyure, 1 —2 KM — HHXe [Ha okeaHa. Bepxuedl rpann-
neid ee (BbicoToM 10 20 XM) CNYXMT 030HOBHEH CTOH. Cneaver nonyepk-
1YFb, YTO [IOFABSIONIAA YACTh XUBOTO BELUECTBA NNIAHETH COCPEAOTOHCHA
s TOHKO# TUTEHKe TOAIIMHO# 200—400 M: 100—200 M 0T TOBEPXHOCTH 3eM-
., 2—3 M BrayGs 3emin 1 100—200 M BrnyGb OT MOBEPXHOCTH MOPEH 1
OKCAHOB. '

Co3smaHHe ¥ pasBATHE yIcHHA 0 6rocdepe Kak LeIOCTHOTO MAPOBO3-
PCHUA MPHHABNEXKAT BEIHWKOMY POCCHACKOMY YICHOMY B.H. Beprancko-
ay. OB nmucan: «Ha 3eMHO# TOBEPXHOCTH HET XUMHIECKOH cHitnl Gomee
uiw'rosmuo BEHCTBYIOIIEH, a MOTOMY H §oJiee MOTYHISCTBEHHOH N0 CBOMM
LOHCHHBIM TIOCTEACTBUAM, Ye€M JKHBbEe OPraHH3IMBI, B3ATHIC B LICIOM»,

OcHosHbie GYHKIMH Grocheps IeMNE CIEAYIOLIHE:

1. CeA3pIBaHAE JHOKCHAA YTIEPOAa, BHLIEAICMOrO XHBbIMH OPTraHH3-
MAMH H 0BPa3yIOILErocs B Xojie PasiHIHEIX NPEBpaleH i B HEXUBOMR NpH-
poie (Hanp¥Mep, CKHAraHHe TOTIIMBA), H BBUIEISHHE KUCIOpPOAa B Xode
(TOCHHTE32 HA3EMHBIMH M BOIHBIMH pacteHusMH. Tak, 3encHad Macca
NACKASHUH Ha Tuowany 1 ra mpou3posuT Ao 70 T KMCIOpoaa 3a BereTa-

HOHHBIA Nepuoa.
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COAHEURYI caem
xaopogdunn

06pasyloTCst YIAeBoOabl, KOTOPHIE ABNAIOTCH MCXOMHBIM MAaTEPHANIOM I
¢dopmupoBanus pacteHHi. Takum 06pasoM, POTOCHHTES ARNAETCH nepeHd-
HBIM HCTOUHHKOM BCeH GHOMACCHI ILTRHETHI, B TOM YHC/IE OPraHHYECKUX
HCKONMAEMBIX, :
2. AKKYMYAALMS H TpanchoOpMALUs CONHEHOH SHEPTHH.
HazeMnast U BosHadA pacTHTENBHOCTD MIAHETHI AKKYMYJHPYET B TeUe-
HAe 1 roxa 3-10%' kanopuii sneprun Connua. Do npuMepHo B 100 pa3
. Goxbie BhIpaGaTHIBaeMOii Bo BceM MUpe 3Heprun. [1pu 3T0M cBasbIBaeT-
¢4 35 MAIPA TOHH yIepoaa, GUKCHPYETCS, T. &, MpeBpallaeTca B YCBOAEMOE
cOCTOstHUE 44 MAPJ TOHH a30Ta; BEACASETCA HECKOABKO JECITKOB MApAa,
TOHH KMCIOPOAA H POU3BOANTCA APYrasA XUMHYECKas paboTa, 0bycnos-

JUBAOLNAY COBPEMEHHOE COCTOSHHE Npupoabl 3emin. [To JaHHbIM npo- -

tbeccopa Jlanresa WLIT. (1975 1), o61uasa 6HoMacca B 6uocdepe cocragna-
et 3:1012—3-10'3 Tonn. Exeronso nponseoaurcs okoio 1,64-10" ToHn cy-
XOTO OPTAHWYECKOTr0 BEILECTRE. ‘

3. Obecnetiente BeILECTBAMH H SHEPTHEH XIBOTHLIX H 9e/I0BEKA. Tpa-
Ba, NepeBbsl, BOAOPOCAH W OPYTHE GOPMBI pACTHTE/IBHOM XHWSHH TIPOAYLIH-
PYIOT MHIIY U3 BOAB U NHOKCHAA YTIIEpoaa, COAEPXKAILErocs B Tponocde-
pe. Brocdepa Beerna Guu1a M OCTACTCA KN3HEHHO cpeaon oburaHng ye-
noeeKa. Ee OCHOBHBIE KOMIIOHEHTh! — KITUMAT, TO4BbI, BOAA, MMHEPATLHEE
BELECTBA, PACTUTE/IPHBIA OKPOB, XHBOTHbIC — CTA/IM TEMHU PECYPCAMH,
KOTOPbIC OH UCTIOMB3YET IUTA CBOEH XHHEACHTENLHOCTH.

4. TlepeBoa B MPOCTLIE XHMHYECKHE BEWICCTBA OrPOMHOIL (oKoo 10%
GHOMAcChl) MAcChl HENPEPLIBHO OBPAZYIOLLUXCSH TPYNOR OPraHU3MOB H HX
BRIAEACHUH. [IHOKCHA yriepoa H BOAA — OCHOBHBIE TIPOIYKTHI [IPOHCXO-
JALIErO NPOLIECCa BHOBL BORNCKAIOTCH B QOTOCHHTE3,

3. O6pazoBaHHe H BOCCTAHORNCHHE NOYB.

6. OumiueHue atMocdepbt 1 BOAH OT 3arpAIHEeHHIA.

7. Mepemeinenue no naxete (cya, MOpi, DEKH) OFPOMHbBIX MACC pad-
HOOBPA3HLIX XHMUYECKHX 3AEMEHTOR H BEILECTB.

8. Yuactue B 06pa3osaHMH ropHhIX TTOpoA, (H3BECTHHK, M) H T. 4.), &
TaKXKE OPraHnIeCKUX HCKONAEMBIX {KAMECHHBIH Yronb, Hedvih W1 11.).

Brocgepa ¢ TepMOANHAMMYECKOH TOUKH 3PEHNS MOXCT [KICCMATDH~-
BaTLCA KaK OTKPHITast CHCTEMA, B KOTOPOH AMEET MECTO 1K IPICT I ME SHTPO-
WA 32 CHET IPOLIECCOB, MPOTEKAIOLINX BHYTPH CUCTCMBL, (' TONKH SPEHHA

BeeaeHMe B npeamer _?

TeOpPHH SBOJIIOLIMH OPTaHHYECKOTO MUpa, OHA NGCTOSTHHO OBGMEHHBAETCA
BELICCTBOM, SHeprHeill H nHdopMauyeH No BHEIHUM CBSI3AM. Buocdepa
KaK TNOBaTLHAS 3KOCHCTEMA HIMEET CTIOCOGHOCTL K camoopramanmi. Kax
nokasan W.P. Hpuroxun, B 6nochepe COBMELLAETCH AeiiCTBHE BTOPOro
JAKOHA TEPMOSMHBAMMKH # CITOCOGHOCTD OTKPBITBIX CHCTEM K CaMoopra-
wnsaiuy. Konenuns yeroiiynsocTi 6uoctepbl XOPOLIo OTPAXAETCA B Ero
ynaunoM adopusme «[lopsaok U3 xaoca». .

§ 2. MpUUMHBI YCTOMYMBOCTU XXMBOrO BellecTea
6nochepb

VHHKATSHOCTb HALICH TLAAHEThl COCTOHT B TOM, YTO Ha HEM €CTh XH3Hb,
KOTODPAA NPOHH3LIBAET HE TONLKO BOAHYIO H BOSAYIUHYIO Chepbl, HO H 4acTh
seMHOE TOMH. YTo Xe No3BonseT XH3HH BO BCeX ¢ opMax u Npogsie-
HKAX GBITH JOCTATOYHO YCTOHYHBOH BO BPSMEHHK H npocrpancree? B mo-
IIBITKE OTBETHThH Ha 3TOT BECbMA CROXHEBIN BONpoc CleayeT YUECTh, YTO
XU3HB B 3HAYHTCABHO GonpLUIel CTENICHH €CTh ABICHHE KOCMHYECKOC, HE-
HENMH 3eMHOE, ’

Mammuthoe noie 3emm. [NoacunTaHo, YTO KaXAyI0 CEKYHIY Ha Nio-
waaKky B | M2 yepes rpanuny arMocheps U3 Kocmoca B HANpap/JeHUHU 3eM-
10ii MOBEPXHOCTH BJAETAIOT Gosee 10 ThiCAY 3apsKCHHAIX YaCTHI CO CKO-
pocTiAMU, GIH3KAMH K CBETOBOM. XapaKTepu3ysich OrpoMHON 3Hepruei,
KOCMHYECKOE M3NYIEHTE CIIOCOBHO 3a OTHOCHTENILHO KOPOTKMI CPOK pa3-
JIOXYTH Ha HOHBI M 3NEKTPOHB! BECh BO3AYX aTMOCdEeDbl, 8 CIeI0BATENbHO,
YHHYTOXHTh XM3Hb Ha I1aHeTe, OQHAKO 3TOTO, K CYACTHIO, HE IPOUCKO-
AnT. JIesio B TOM, 9TO 3eMJIs MPEACTaBseT cofoil caoeoGpasHblit MATHHT,
¢ro CHJIOBEIE IMHHM OKPYXAI0T 3¢ MHOH 1Iap H 00Pa3yioT BOKPYT HETO mMa2-
uumocepy, KOTOPAs 3AIMNIIACT XHBBIC OPraHU3Mhl OT CONHEYHOIQ BETPA.
()AHAKO HEKOTOPHIEC YACTUIB: COMHEYHOMN MIA3MHEI ¢ BRICOKOH 3HEPrHEH
MOCYT FPOHHKATh CKBO3b PANHAUMOHHbIE TI0SCa W AaXe AOCTHraTh Gro-
cipepHl.

MiTaK, MarHUTHOE TOJE ¢CTh BAXHEHIIMIY 3AIUTHUK XH3HU Ha 3eMie,
3 KOTOPOTro 0Ha He cMoLia Ghl 3apOANTLCS B MPOLLUTOM, He cMoraa Ont
COXpaHWTBCA B HactositieM. Ho Hapsany ¢ 9THM ecTb 1 ApyTHE (aKTopH
CTAGWIPHOCTH, MOPOXIACHHHE CAMHM XWBHM BELUECTBOM GHocdepst.

OzonoBui cnodt Snoctepst. BaxHeilunM dakropoM BOSHHKHOBEHHSH H
passuTHA GHocdephl CTATO cO3aHHe aBTOTPOGHBIMH OPTaHH3MAMU KHC-
AOPOEHOM Cpelbl Ha CTHIKE TPEX 060MoucK 3eMIH: auTocdepsl, rnapocde-
pn ¥ atMocdepsl. HamonHeHye aTMOChEphl KUCIOpOIOM cnocobCTROBA-
N0 1 MOABACHKIO B Hell 030Ha, 06pa3oBaHie KOTOPOro CBA3aHO C peakunen



8 MpoMBILINEHHAR 3KONOIWA '

OTO/MCCOUMALNY TOCTYNAIOLErD TYIA MOAEKYIAPHOTO KHCAOpoa HOA
BO3ACHCTBUEM YABTPAdUONETOBOro HaayueHHA CONHUA ¢ AIHHOM BOAHL
MeHee 200 HM.,

OCHOBHOE KOTHYECTBO 030HA COCPEIOTOUEHO B cTpatochepe Ha Bbico-
Tax 15—25 kM (BepXHAA TPAHKLA €r0 PaCTIPOCTPAHEHHS — A0 45 KM), Toe
OH obpasyeT 030HOBbI cioli, KU ozoHocdepy. OCHOBHAS Macca 030Ha
obpasyeTcd B IKBaTOPHATLHOM 30He U PacnpocTPaHsIeTCst 3aTeM atMochep-
HBIMH ABHXCHHAMU K MTOAI0CAM HEMOCPEACTBEHHO. Y NOBEPXHOCTH 3eMIH
O30H NOARBIAETCA TONbKO BO BPEMS rpo30BLIX paspsasos. Obiuee Koauve-
€TBO 030Ha OLIEHHBaeTCs B 3,3 MApA T, 85—90% Haxonures B cTparocde-
pe, a 0CTaAbHOE — B Tpotiochepe,

PacueThl moxasanu, 4To ec/m Bee comepXalunecs B armocdepe Mone-
KYAbl 030H3 PABHOMEDHO PACHDPEACAUTE HAl NOBEPXHOCTBIO 3eMIIH, TO TOA-
liMHa 0GpasopasuIeiica OGONOYKH COCTABUT NNIUB OKGHO 3 MM LTS cpe-
HETONOBBIX CPEAHETNOOANBHBIX YCAOBHIA (T. €. npyt TEMNEPAType ¥ NoBepx-
HOCTH 3emau 15°C u maeaeHuu 1 atm). JIns cpaBHeHUS: TOMUMHA cnod,
00pa3oBaHHOTO BCEMH Ma3aMM 3eMHO atTMocdiepsl IPH Tex Xe YCAOBMSIX,
COCTaBUT NPHMEPHO 8§ KM, '

HecMoTpst Ha kpalile HH3KO0e KOTHYECTBEHHOE COAePKAHNE, ITOT ra3
HMEN H NPOACIXACT HMETh HEOLEHHMOE IKOROrO-GHONOTHYECKOE THAYe-
HHE, TaK KaK CJIOH 030Ha IPAKTHUECKH TIONTHOCTBIO MOTNOMIAET MOTOK KO-
POTKOBOMHOBLIX YB-yyeit Contiua ¢ anuHoit BonHb 200—280 HM U oko-
no 90% yauTpapHONCTOBOrO HaNyYeHUs ¢ ATAHONK BOMHB! 280—320 HuM.
TaxuM 06pasoM, 030HOBKI COI ABNHETCSH OXPAHHBIM LWHTOM OT KECTKO- _
ro, kKopoye 280 uM, YD-uanyicHus, KpaiiHe ONacHoro LIS BCero XUBoro
Ha radere. Ecin oblice coacpxaHue 030HA COKPATHTCH BCETO IMUIb HA
10—20%, To Ha KaXablil NPOUCHT TAKOrO COKpPAIICHMS NPHAETCA NPUHOIH-
SHTENBHO 2%-HOE YBEJINYEHHE NOTOKa YD-Hinyverus.

Bo3HUKHOBEHHE 030HOBOTO 3KpPaHa, OTIOPOKBLIETO NOBEPXHOCTD
3eMJIH OT NPOHH3LIBAIOIICH KOCMHYECKOS ITPOCTPAHCTBO XMMHYECKH aK-
TUBHOH PallaUMH, Pe3KO U3MEHUAO X0J 3BOTIOMHH XHBOTO BEHIECTEA,
Bpems SMOchepH — 3T0 BpeMs COXPAHEHHS 1@ COBEPIIEHCTBOBAHHA ny4-
LIETO H3 JOCTHTHYTOTO, B YEM ¥ CHrPal OrPOMHYIO PO ROPOXAEHHbIH
JXHBBIM BEILECTBOM MASHETH O30H.,

Bhicokoe passoobpasne opraunsmos B Grocdepe. Buocdepa paccmar-
PHBAETCA KAK OTPOMHAA, YPE3BBIMAHHO CIOXKHAN 3KOCHCTEMA, (DYHKIMO-
HHPYIOLWAd B CTAUHOHAPHOM PeXHME Ha OCHOBE TOHKOH PEryJsiLLHK Beex
COCTaBAAIOMINAX €¢ YacTel W npoueccos. Tak, KINMAT onpeaensieT o6
XapaKkTep BhBCTPHBAHHA 36MHOH KOpbI, (POpMUpPOBAHMS peabedba M NMoY-
BOOODA30BAHMSA, THITH PACTHTENLHOTO IIOKPOBA H XHBOTHOLO HACEICHNS.
Teonoruyeckue ycnoena (Bkniovas n FHLPOrCONIOTHYECKHE) KOHKPETHIN -

1
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PYIOT XapaKTep BCEX nepéqncneuuux BolllE gencHHit. FlouBkl Hemocpen-
CTREHHO H CHIbHO BO3ASHCTBYIOT HA PACTHTEALHOCTD M TOMBECHHYIO (ayny,
KOCBEHHO (Y4epe3 PACTHTENLHOCTD) — Ha APYTHX XKUABOTHBIX. PacteHua yya-
CTRYIOT, B CBOIO 04epelb, B TOYBCOOPA3OBAHHH, H3IMEHAIOT MHKPOKINMAT,
110 TAKXKE CYIIIECTBEHHO BNWAIOT IPYT Ha APYra W Ha YCNOBHA CYLIECTBOBA-
1HA XIBoTHHX. TTocnesHHe He3HAYHTENbHO BO3HEHCTBYIOT HA MEKpOpe-
nbedy, BIMAIOT HA HEKOTOPble CTOPOHLL NO4BoO0pasoBaHUA {KpOTHL, 10X~
JICBBIC UEPBH), OMPEIENSIOT BOSMOXHOCTD CYIIECTBOBAHUA TeX pacTeHHid,
y KOTOPHIX OHH OMLLISIOT WBETHI WM PA3HOCAT IJOMLI, OAHOBPEMEHHO -
CWIBHO BAMAIOT OPYT Ha Apyra. HHEIMy CIOBaMH, @ fuocghepe 6ce caasano
CO 6CEM § BCC HYICROE 8CEM.

VeToUYHBOCTD GHOChEpBI B SHAUHTENBHOH CTENCHH OCHOBLIBACTCH HA
BCOKOM BHLOBOM Pa3HOOOPasHH XKUBHIX OPTaHH3MOB, OTAE/IbHRIC TPYHI-
1l KOTOPHIX BHINOAHSIOT pasiudeble GYHKIHH B MOANEPXKAHHH oBWero
110TOKa BEILECTBA U PACMpENCTEHUS FHEPIHH, HE TeCHEMLIEM nepernieTe-
HHU H B3aMMOCBA3H GUOTEHHHIX B aOMOTEHHEIX NPOLECCes, HA COTAaco-
BAHAOCTH LHMKNOB OTASNBHBIX MCMEHTOB H YPABHOBCUIHBAHUH €MKOCTH
OTIETBHRBIX pe3epByapoB. B 6Hocdepe AeHCTBYIOT CIOXHbBIE CHCTEMhE 00-

Y 3aBHMCHMOCTENA.

. mPHemruelnﬁx 03836112%0 Srochepsi. Baxuelumm cBoiicTBOM M000#H SKOCHC-
‘TCMBL, 4 CNEA0BATEARHO, U YKOCHCTEMbI BLICLIETO YPOBHA, T. €. 6Hochepw,
SIRNSETCA YIACTHE €€ KNBbIX KOMIOHEHTOB B PA3NOXCHHH OCTATKOB PacTH-
tenbHO# GroMaceh. Ux pasinoxenHe H nocnenyiollias MUKepannsatns (pe-
BpALICHHE B OTHOCHTEALHO [POCTbie HEOPTAHIMECKHE BELIECTBa) — Heob-
XOAHMBIE YCIOBHSA HOPMATbHOI0 Xona GHOMPOLYKUMOHHOTO mpougcca.
B pesyanraTe BHICBOGOXKAATCA XHMHYSCKME IMEMEHTH, KOTOPLIC OLLIU
CBA3AHDL B PaCTUTEIbHO! OpraHike, faaroaapa 4eMy OHM BHOBb BOB/EKA-
(OTCSL B KPYTOBOPOT BELISCTB, MPEAOTBPALEas HCTOMCHHE PECYPCOB NHTA-
HWA pacTeHH, a NOAYAC H CHOCOBCTBYS HX BOCCTAHOBICHHIO.

CremyeT OTMETHTD, YTO PARTIOXEHHE (AECTPYKIMA) SBAAETCA mpouec-
COM, B KOTOPOM y4acTByeT BCs 6#10Ta COBMECTHO ¢ aBHOTHYECKHMK tdaxk-
TOpaMH, OH TIPOTeKaeT G1aroaapsa B3aMMOCBs3H U B3aHMO3aBHCHMOCTH BCCX
‘1peHbeB MEIIeeoi nenn. [pu 5ToM MeX1y HHMH, OT NEPBOTo K NOCNEIHS-
My 3BEHY LENM, MPOMCXONHT Mepeaayua BellecTsa B SHEPFUH. Bes sroro
kpaifHe HeoGxoaumoro Anst GYHKUNOHHPOBAHHS XUBLIX CHCTEM NMpoliecca
BCe IMTATEAbHHE BLECTBA OKA3ATHCE OBl CBA3AHHHMH B MEPTBLIX TENAX,
W AanpHeimee pa3BUTHE XUBLIX CYLUECTR 6§uo Sot negozmoxcno, Jloctarod-
HO ¢Ka3aTh, 4T0 Gonee 90% SHEPreTHYECKHX 3amacoB BELIECTS, KOTOPbIC
COAEPXKATCA B TENAX PACTEHHMI U XWBOTHBIX, TIOTPEOGIAIOTCA MOCIEC UX OT-

MYPaHASL,
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B npouecce paanoxeHus y4acTBYIOT (OAHOBPEMEHHO WK NOOYEpen-
HO) MHOTOUHC/ICHHBE GECMO3BOHOYHDIE XHBOTHEIE, rpubel, Gakrepun,
KOTOPBIC COCTARIAIOT BMECTE PEGVHCHINMROE 36eR0 2A00GALHOE IKOCHCHICMEL,
B yactHOoCTH, rpuOLL OCYLUECTBASIOT IECTPYKUMIO KAETOUHBIX 060NoueK
PACTCHHM; MEJIKHE XHUBOTHBIE M3MENBYAIOT U (IPH 3TOM YaCTUYHO paspy-
LIAIOT PACTHTENBHBIE H XXHBOTHBIE OCTATKH. OKOHYATEIbHOC PazNoXeHHe
JO HCXOAHBIX BEILECTB (BOMbI, AUOKCHIA YINEPOIA H AP.) NPEHMYIICCTBEH-
HO OCYHICCTBAIOT PEAYHEHTE — GaKTepHEL.

Bo MHOrMX mouBax pacnpoCTpaHeHH ZOXAEBHIC YepBH, KOMHYECTBO
KOTOPHX MOXCT TOCTHIATh MO NALHAMH 250 THC., 4 1104 CEHOKOCOM 2—
5,6 MaH WTYK/ra IpK Macce cooTBeTcTBEHHO 50— 140 1 2 Thic. KT Yepeu
€XEToIHO NPONYCKAOT 9epes CBOH NMILECBapHTEAbHbINH TPakT ao 85 T/ra
OPraHM4CCKOTO BELICCTBA, KOTOPOE B MepepaboTAHHOM BHIE CYKHT MC~
XOIOHBIM NIPOAYKTOM BAs OOpa30BaHKA TyMyca.

BuimeykasaHHEBIE NIPUMEPHI TOBODAT O TOM IPOMALHOH, XOTH 1 He3a-
METHOM 111 4e/I0BEKA NEATEbHOCTH, KOTOPYIO OCYIIECTRISIOT XUBbIC Opra-
HH3MBI-ECTPYKTOPSL. Y4YEHbIC TOACUUTAI: TIPH NoTepe GHoChEpoit TOAbKO
MHUKPOOPTaHU3MOB-IECTPYKTOPOB Beero 3a 10.1eT Ha 3emie ckonmmnoch 6
TAKOE KOAHIECTRO OTOPOCOB, YTO XHU3HE CTARA Obl HEBO3MOKHOIL.

Hraxk, 6uoctepa TecHeiimm obpasom cessara ¢ Kocmocom. ITotoku
KOCMHYECKO#H 3HEPIUH CO30a10T HA 3eMie YCIOBHA, 06eceuHBalOIHe
KH3Hb. [1pn 5TOM Haxonsmecs 3a npeaenamu GHocdepbl MATHITHOE MONE
3eM.ti, BOSHUKLLCE 34000 10 NOABNEHHS XUIHH, 4 TAKKE 030HOBHIM 3K -
PaH, ARNAIOWHICH NOPONICHHEM XKHUBOrO BEIECTBA MAHETDI, 3ALTHIIAIOT
XNA3HDb HAa HEH OT TYOHTEALHOIO KOCMHYECKOTO HIAYYEHHS U MHTEHCHB-
HOH CONHEYHOH paauauny. C aApyroi Cropolisl, HAXOANCH, ofpa3Ho roBo-
P4, MEXIY MOJIGTOM H HaKOBANLHCH (CHapyXH — BpaxchHuiii KocMmoc,
BHYTPH 3eMIU ~ OTPOMHOE PACKANCHHOE S/IP0), X 31b AKTHBHO HILET MyTH

MOJACPXKAHHA CBOEIO CYWUECTBOBAHMS H pazsurni. O1¢Kaa CACAYCT BHI-

BOXI: cmabuabnoe cocmoanue Guochepst obycaneaeno & nepeyio onepeds des-
MEALHOLINbIO CAMOZO HCHBO20 BEHEeCBa, 0becnenuearoiieli onpedetennyIo cko-
pocmp puxcasu cosnennoil snepzut u Guozennol Mucpawun amomes. Xun3Hb
Ha MfaHeTe 3emiis cama CTaGHAM3UPYeT K, cortacHo B.U. BepHaackowmy,
«Kak OBl caMa cosnaet cebe oBaacTh XKH3HW» . DITO 3aKNANLIBACT OCHOBY IJTA
ANHTEABHOTO €€ PA3BHUTHIL

§ 3. Npepensi ycroitumneoctm 6nocgepnl

OnHako cTabHIBHOCTL Guocdephl HMeeT OnpeacneHHbIC npeaens,
HapyLICHHE e PETYIATOPHBIX BO3MOXHOCTEH YPEBATO CCPbe3HBIMH MOCIE -
CTBHAMH. Ha 970, B Y8CTHOCTH, YKa3biBAET OPABIIO O/IHOTO NPOUEHTA: X3~
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JMENENIE INCP2ENUKY RPUPODHOH clicmemt 6 cpednem 1a 1% svicodum nocsed-
HIOW W3 COCINORIUA 20Mmeocmain (paenosecus). laHHOe MPABHIIO OOTBEPX-
JIACTCH UCCIIETOBAHMAMH B 00/acTy rmobaibHON KNHMATONOTHH U IPYTUX
1reoH3UYECKHX, 4 TaKXe BHODHUIHYECKHX TIpoLEecCOoB. Tak, BCe KpyTiHbie
NPHPOOHBIE ABNEHHA HAa MOBEPXHOCTH 3eMIM (M3BEPXCHHA BYIKAHOB,
MOILIHBIE LILKIOHEL, TIpolece FodaibHoro GoTocHHTE3a H T. 1), KaK IpaByu-
1O, UMEIOT CYMMAPHYIO 3HEPTHIO, HE NPEBbILAOIYIO 1% 2HEPruy comHey-
HOT'O M3TYYeHHA, ONARAIOWIETO Ha NoBepxHOCcTh 3eMnn. Tlepexon sHepre-
THKH TIPOLIECCA 33 ITO 3HAYEHHE OBBIYHO IPUBOAMT K PE3KUM aHOMAIHAM —
KIHMATHYISCKHEM OTKJTOHEHHAM, NepeMeHan B XapaKTepe pacTUTENbHOCTH,
KPYTIHbIM JIECHEIM H CTENHbBIM [IOXApaM.

Bce 3710 CIEAYET YIHTHIEATE NPW TIAHKPOBAHHY OTAENBHEIX BLIOB X0~
A HCTBEHHOMN ASATENBHOCTH L106aNbHOTO MAcIITaba.

Boabmoi BKNaA B TIPEACTARIEHHs O Npelesax ROMyCTHMOre BO3meH-
CTBHS Ha BUochepy BHOCHT mteopusa Suomuneckoil pezysauus, KOTopas pas-
paGotaHa poccuicknM yuenbim B.T. TopmrkosbiM. Ha ocHOBAHMM pacye-
TOB pANA MAPAMETPOB, XapaKTepU3yoLnX GHOXHMHYCCKIE KPYTOBOPOTH
(BOABL, YTTIEpOIa, A30Ta W Ap.) GHOROTHYSCKKX MOKA3ATeNel, apTop Mpy-
e K BHBOAY O TOM, 4TO fuoma — CHCTEMa KHBbIX OPTAHH3MOB 3eMITH ¢
MOMEHTA CBOEre BOSHHKHOBEHHA He TONBKO 4JANITHPOBAIACh K OKPYXAl0-
e cpefie, HO ¥ OKa3blBana Ha Hee MOLIHOE GOPMHPYIOILEE BAHAHHE,
B pesyarrare copmupoBaiacs Guocdiepa, mpHYeM MyTeM Haanexalled
MOACTPORKH TIOTOKOB GUoreHOB 0b6ecneYynBanach BLICOKasA TOYHOCTD pery-
NMPOBaHUA MAPAMETPOB, CYLIECTBCHHBIX LTS OHOTH, B ZOCTATOMHO Gonb- -
1IOM, HO He GECKOHEHHOM AMana3oHe BapHalMHi BoaMymeHnui. B yncao
TAKHX MAPaMETPOB BXOAAT KAWMaT, aTMoc(epa, MouBa, MOBCPXHOCTHBIS
ROARI CYLTH H BOAL MIpOBOTO OKeaHa.

M3 6HoTHYECKOH KOHUENTUH ClEAYeT, YTO AMEHHO 610Ta KOHTPOIH-
pyeT XHMHMYECKHIA COCTAR OKpYXalowed cpenbl. KpyroBopoT BeLUeCTE B
1enoM («GH3HYECKHH KPYTOBOPOT»), O-BHAHMOMY, HE MOXET GBITh YCTOH -
\IWBBIM NPH OTCYTCTBHM XU3HA. KOHTPONL 06CCHETMBACTCS 32 CUET KOM-
TIEHCALMH PA3OMKHYTOCTH GMOTCOXHMHYECKHX LIHKIIOB, JTO MPOHCXOAUT
NyTeM CBA3HBAHHSA M30HITKA HEOPraHMYEeCKUX BEIIECTB B OPrakHMCCKIe
BCNEDCTBUE NPEBHDIEHHS CKOPOCTH CUHTE3a HAZl Pa3TOXeHHEM U TIPOTH-
BOMIOAOXKHOTO MPOLECCa — MONMIHEHMA HETOCTATKA HEOPraHHYECKIX BE-
IECTR 34 CUYCT PAXTOKEHHNA oprau WKH C npenumenueu CKOPOCTH Pa3lo-
KeHHMS Hag CHHTE3IOM.

Peryaupytowas poJib GHOTH 0GeCTeunBaeTCA BECHMA YCTONYWBOM BHYT-
peHHEH CTPYKTYPOit, KoTopas MOXET GLITh OTICaHA NapaMeTpaMu 6riomMac-
Cbl, IOTOKOB 3HEPrHH U GHOTEHOB JUNA Pa3HbIX MPYIIT XHBLIX OPTaHH3MOB.
B.I. [OpUIKOB Ha3LIBAET FTO 3aKORaAME yemoduusocmu fuocepot.
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3meck ymecTHO npusectr npuuuun Jle Illaremwe-Gpayna: npu erewn-
Hem eo30eiicmeun, SHGO0RMEM SKOAOZUNECKYIO CHCINEMY U3 COCIORNUR JC-
PIORMHEO20 PACROSECUR, PAGHOBECHE CMEIACMCR & MOM HRNPASACHNN, NpU
xomopom 3gdexm aneunezo eo3desicmeoun octabazemcs.

CornacHo yKa3aHHOMY TIPHHUHITY, KOTOPLIi XapaKTepusyeT ycToiuu-
BOCTH MO0 CHCTEMEI, CKOPOCTH NMOMIOLIEHUA Yraepola Guoroii 1omkHa
OBITH NPONOPIHOHAIBRA NPUPOCTY KOHUEHTPALMHU YIIEPOLA B OKPYXAI0-
Teﬁ CPeae Ne OTHOWEHUIO K HCXOAHOMY (ZOHHAYCTPHANIBHOMY) COCTOs-

B XIX croseTuu 6MoTa CYLIN elle TOXYAHANACE STOMY NMPUHLWNY, 3¢-
GheXTHBHO KOMNEHCHPOBaNa BOSNEHUCTBUA, H NPOGNEMbl 3arPI3HEHHA |
VCTOWYMBOCTH He Bo3HMKaNo. B Hauane XX peka 61oTa cymu nepecrana
CHPABATECA ¢ MIHIIKOM YIIEpona W3 armocdepsl U, Bojee TOTo, caMa
CTana BHGPAckIBATE YTAEPOX, YBENHYHBAA, 4 He YMEHbIIAs 3arpsa3HeHHe
OKPYXAIOLICH Cpeasl. DTO YKaSHBAET Ha TO, YTO QYHKIUS Oltontsl & 2400045~
Rom macmabe ceiwac napymsace.

CoBpeMEHHbIC TTODANLHBIE U3MCHEHUS SBAAIOTCS CCACTBHEM, B.IIED-
BYIO 04Y€DEAb, KOMTICHCALIMOHHEIX MEXaHH3MOB GHOTH, POMCXOAAHX B
PE3YIETATE NPEBBILICHIS TOTTYCTIMOrO NPEACAa BO3MYLLUEHHA GHOTE XO-
3AUCTBEHHOM HEATENBHOCTBIO YeTOBeKa. PacueThl NO3BONWIMN ONPEASTHTD
Mopor YCTOAYHBOCTH (ZOMYCTHMOTO BO3MYLUEHU) Grocephi: 61ota co-
XpaHsAEeT CMOCOGHOCTE KOHTPOAHPOBATL YCAOBHS OKPYXAIOIICH Cpensl, ecau
YE€NOBEK B XOAE CBOCH DeATENLHOCTH HCTIONB3YET He Gontee 1% qnc'roi«; nep-
BHYHON NPOAYKUHH 6HOTEL OcTansHas YacTh MPOAYKLIHN JOMKHA PACHpe-
JENATHCA MEXIY BUAAME, BHIIONHAICIUME QYHKUNE cTabunnzanum ok-
pyxaowed cpeahl. Takum oGpaszoM, KoapUUMEHT TONE3HOro ZeicTBHS
6HOTDLI, C TOUKH 3peHUST YeN0BEKa, COCTABNsET Beero 1%, Torna Kak 99%
HIET Ha NojAcpXRaHHe YCTOoHYNBOCTH 6Hocdeprl. Ioacumurano, YiTo ecny
YPOBeHb COBPEMEHHOTO BO3MYILIEHHS GHOTH CHH3UTB HA MOPAAOK, TO BCE
KETATHBHbIE TToBaAbHEE H3MECHEHWS OCTAHOBSTCH M OHA BEPHETCA B Iep-
BOHAYa/IbHOE HCBOIMYILICHHOE COCTOSHIE. YCIOBHEM COXpatHeHHs W 1100~

AepXaHWA BbICOKOH cnocoGHOCTH GHOTH K afanTauMH AsaseTcsa Goratoe
BHIOOBOE pazHooOpasue.

IeHHOCTE TeOPHH GHOTHYECKOTO PryIMPOBAHHA ONpEIeAeTca TEM, UTO
OHa MOIBOIAIIA ONMPEAEHTD NOPOT YCTOHUYUBOCTH Gnocdeprl H MOTOMTH K
KOJTHYECTBEHHOH XapaKTEPUCTHKE MPEACNOB YCTOHYMBOCTH, NIPEBHILLIEHUE
KOTOPEIX HAPYINAET YCTONYHBOCTE SHOTLI H Cpenbl ee 00UTanKs. CornacHo
Ouoccheproil xornenyuu, NOPOT AOMYCTUMOIO BO3AEHCTBHA YXE APEBHILIEH
yenoseyecTBoM. [ToaToMy rnasHbie YCUANS AOXHL! GHITh COCPEAOTOUEHEI
Ha COXPaHEHNH JXHBOro BeliecTRa OHocdephl ~— OCHOBHOTO ¢ax1‘oha rno-
GanpHOI 3KOMOIHYECKOH 0e30NaCHOCTH {«XOUEIb XKHUTh — AAi XKHATb APY-
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ruM»). LlesTpaMu BOCCTAHOBIEHUS eCTECTBEHHBIX cOOBIECTB OPraHH3MOB,
HeoBXoaUMBIX JUIT ofecneueHHs YCTORIMBOCTA OKpYXaloWei cpeasl, MO-
YT CTATh COXPAHMBUIKECA HEHAPYLIEHHBIE SKOCHCTCMBL H TEPPHTOPHH,
CornacHo pacyeTaMm, ajis cTabuan3aluy raoB6anbHBIX H3MEHEHUWI (11pexXie
BCETO BHIGPOCa YrIepoia) HeoGXOAWMO COXPATATE NJIoIIATH HapyLUeHHHX
3eMeNb ¢ 61% B HacTosee Bpems 1o 38% (Topmkos B.F, 1995 ).

§ 4. TexHoreHHoe 3arpssHeHue cpeabl o6uTaHna

HauBonee OLyTUMBIM B CMBIC/E BO3AEHCTBHA HA cpely OBMTAHHA YE-
NIOBEKA M HOCTATOUHO XOPOWIO H3YUeHHHM MOXHO CUMTaTh 3aTPASHEHHE
oKpyxaiolLeii cpennt, Oro HEMOCPEACTBEHHO CBA3AHO C HayYHO-TeXHHUEC-
KViM FIPOTPECCOM M OTPaXaeT HETaTHBHBIC A1 NPUPOIbE ACIEKTEL JTOFC
nporpecca, NOCNSACTBHA AHTPONMOr¢HHOMH ASATSIbHOCTH.

ThaBHas ONMACHOCTb AHTPOMOreHHOro (aKTopa HAUIETO BPCMEHH —
BHECEHWE B KPYTOBOPOT BEILECTE, HECBOHCTBEHHBIX IIPHPOIE, pa3puBalo-
LMX 3aMKHYTBIH LMK/ MAH HCKaXAKMUX TIPOLECC KPYTroBopoTa BELICCTB.
BpeaHbie BO3ACHCTBHA MOCYT MPOUCXOMUTE HE TOIEKO OT BBENCHUS B KPY-
roBOPOT IYRKABIX [IPHPOAS BEMICCTB (2161, YOUBAKOLIVE PEAYIIEHTOB, BPEl-
HOE BO3IEHCTBUE HA PA3BUTHE NPOAYUEHTOB, Pa3phis B UCITH KOHCYMEHTOB
M T. I.), HO 1 BBENEHKHE B KDYTOBOPOT IHEPruil, KONHUECTBEHHO HecBOU-
CTREHHBIX MPHPOIE B LEJOM WIH KOHKPETHOMY CC30HY.

Barpsa3uenie OKPYRAIOMEH cpeabl — 3TO moGoe BHECEHWE BTY HIH HHYIO
JKONOTHYECKYIO CHCTEMY (6HOTe01I¢HO3) HE CBOMCTBEHHLIX eit XMBbIX WU

HEKMBBIX KOMAOHCHTOR, (DHR3HYECKHX WIH CTPYKTYPHBIX w3MeHeHHH, pe-
PHIBAIOLIMX WIM HAPYLIAIOLYMX TPOLECCH KPYToBOpOTa 1 oOMeHa BEWECTB,
NIOTOKH SHEPriH H HHGOPMALIMH C HENPEMEHHLIMA NOCHICACTENAMH B ¢op-
Mé& CHHXEeHHA NPOLYKTHBHOCTH UK pa3pylleHas HAHHOH BKOCUCTEMBL.

AkaneMuk A.B. CHIOPEHKO yKa3biBaeT TPH OCHOBHHIC NPHYHHEL 3a-
CPS3HEHHS 1 paspyLIeHHa OKPYXaOlEei Cpelbl H HCTOWEHHA NPHPOHBIX
peCYpCOB B PE3Y/IBTATE AHTPOMOTEHHOM AEATEABHOCTH: 1) n3-3a GPoOCTOTO
HAPYIIEHHSI KONUSECTBEHHOTO PABHOBECHH MEXTTY NoOTpeGHOCTEIO B (PH-
POIHBIX pecypcax H (paKTHUECKMM HX HILATHCM H3 €CTeCTBeHHOTO KPYIo-
BOPOTA; 2) H3-33 YPEIMEPHOro TEXHONCHHOTO BO3IEIHCTBIA HA NMPHPOAHYIO
CPEIY, MPEBH AOIIEr0 KPUTHYECKHE TOPOTH AHTpONOTeHHOl Harpy3kH Ha
RAHHBIH NPUPOAHBIH KOMINEKC; 3) H3-33 HIHOPHPOBAHUA WIH Hapyle-

J1UsE SKOJIOTHYECKHX TIPUHIMITOB B A3BJIEYSHUH H BOCPOU3BOACTEE NPU-
POILHBIX PECYPCOB. '

Pa3sHOoOGPasHBIE BHBI BMELIATEICTBA YEI0BEKA B €CTECTBEHHBIS npo-
1iecch B 6nocdepe MOXHO CrpyNNUpORaTh MO CAEAYIOMIBM KATETOPHAM
JarpasHeH Wi,
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— 4H:peduenmuoe 3arpsI3HEHNE, MTH BHECEHNE XHMHYESCKHX BELICCTE
KOTOpBi€ KONMYECTBEHHO MM KAMECTBEHHO YK Abl emcmeuuun;
6HoreoticHO3aM;

— nrapamempureckoe ((PH3NYECKOE) 3ATPAIHEHUE, CBA3AHHOE C M3ME-
HEHHEM KaYECTBCHHBIX NapaMeTpoB OKpYXaiollei cpeabl (K HeMy
OTHOCAT TEIIOBOE, 3BYKOBOE, LUYMOBOE, PAAHALIMOHHOE, CBETOBOE,
3MEKTPOMAarHHTHOE);

— Ouoyenomusnecxoe 3arpsA3sHEHmne, KOTOpOoe 3aKaouaeTcs B Bo3aeti-
CTBHH Ha COCTAB H CTPYKTYDY NONYASLHI KUBBIX CPrAHHIMOR, HA-
CEJIAI0LIHX GHOreolEHO3;

— CIMAUUALLHO-0CCMPYKRUORNOE JATPA3HEHHE (CTALIMA — MEcTO ODH-
TAHMA NIONYAALHE), TPEACTABATIOWEE CODOH HIMEHEHHe Jangwad-
TOB H JKONIOTHYECKHX CHCTEM B Npolecce MPHPORONOIb30BaHHA
OOYCNIOBNIEHHOM MHTEPECAMH Y€10BEKA, ' ,

BriSpoce B okpyXalowyio cpeny KAaccHpUIHPYIOTCS TIo arperaTHoMy

COCTOSIHHIO U 1O MaccoBOMY BuiGpocy. o arperaTHOMY COCTOAHHIO pa3nu-
AI0T Ta30- ¥ NapoobpasHble, XUAKVe, TREPABE U CMEIIAHHBIC BHIGPOCHL.
Io MaccoBoMy BHIGPOCY BBIAE/SIOT WECTh MPYILT; MEHEE 0,01; 0,01—0,1;
0,1—1,0; 1,0—10; 10—100; cebie 100 T/CYTKH, o v

Io cBoeMy MPOHCXOXKAEHHNIO NPOMBILLAEHHLIE 3arpsA3HEHHA MOTYT OBITL
MEXaHHYCCKUMH, XHMHYECKHMH, (DH3WYECKHMH B GHONMOrHYECKHUMH,

Mexaungeckue — 1binb B BO3AYXe, TREPABIE YACTHIbI H pasHoobpas-
HBIE NPEAMETH B BOAE K NOUBE,

Xummveckne — BCEBO3MOXHBIE TA3000Pa3HbIe, KUAKKHE H TBEPAbIC XU~
MHUYCCKIHE COEAUHEHMSA W ICMEHTEI, IoNaalolne B aTMocepy W ruapo-
cdepy v BCTyNaiomMe BO B3aHMOIENCTBHE C OKpyXaloLel cpenoit.

Buonorgeckue — 310 BHABI OPraHU3MOB, NOABUBIIHECH NPH YYacTHH
HEM0BEKA H HAHOCALIME BPEL MY HUIIH XKHBOI NPUPoae.

HUctoanuku sarpasHennii okpyxaomelt cpexst MOApPa3fenaloTcs Ha
cocpedomonennie (TOueUHbIE) H paccpedomouennsie. K TOReYHbIM OTHOCAT-
€A BEIMOBBIE A BCHTHNSAUHOHHBIE TPYOH, ILAXTHL H T. I1., K DACCPEAOTOYEH-
HBIM — (hOHApH LieXOB, pRabl (JAH3KO PACIONCKEHHBIX TpYD, OTKpHITLIE
CKNanbl U T. 1. MCTOUHHKH 3arpa3HeHus MOTYT GbITh TaKXe HenpepLeHOL0
H nepuoduneckozo NeiicTBHA,

OTpHIIaTeNLHO BAMAA Ha OKPYXAIOLIYIO CPELY, 3arpsA3HEeHus, B CBOIO
OYCPENL, MOTYT MOABEPraThCA ONPeeEHHOMY BO3ACHCTBHIO OKPYXAIIICH
cpensl. [1o 3ToMy BAXXHOMY C 3KONOTHYECKO{ TOYKH 3peHHA NPU3HAKY pas-
JHYRIOT cmoiixie (Hepa3pyIINMBbIe) 3aTpA3HEHUS 1 Daspymaemme o nei-

CTBUEM [IPHPOAHHX XHMUKO-GHONOTHYECKHX MMPOLIECCOB,

C nosnumit KNGePHETHKH 3ArPA3HEHAE MOXHO CYHATATD KOMILICKCOM
TTOMEX B 9KOCHCTEMAX, KOTOPbIC BO3AEHCTRYIOT Ha ITOTOKH BEIECTBA, IHED-
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M A MHGOPMALMH B NMULIEBEIX (SHEPIETHYECKHUX) Liensx. Tpn >1OM, B
OTAHYHE OT eCTCCTBEHHBIX, AHTPOTIOTEHHBIE IOMEXH YacTO BeayT He K OT-
Gopy HanboNee NpUCTIOCOBNEHHKX 0COoGel, a K MacCOBOMY BHIMUPaHHUIO
OpTaHU3MOB, '

OTUYKICHHOCTS Y€J0BeKa OT upHpons. LIupokomaciuTabHas aHTPO-
[TOTEHHAS AEATENLHOCTb HE TOIBKO HAPYWAeT Pa3BITHE GHOCHEPHLIX MPO-
11ECCOB, HO M OTIYXK/AAET YeJIOBEYECTBO OT IPHPoAH. OHO yXe He HaXOAUT-
st B OPTaHHYECKOM €IMHCTBE HU ¢ GHOLCHO3aMH, HH C OHOTONAaMH, HH C
GroTeoLIeH03aMH B IeNOM. Kak npasuno, ueNoBeK BHICTYNIACT KAK BHEWHUH
($haKTOp N0 OTHOMIEHHIO K NOCHCAHUM, CTPEMACD TIPH STOM NOAYHHHTD
MpApOAY CBOMM HHTepecaM. BoJibniasd 4acTs ero AeATCIHHOCTH BLIXOAHT 38
PaMKH 3KOCHCTEMHAIX 32KOHOB H [T0XYa¢ Pa3BHBACTCA BOTIDEKH UM. IMpak-
THYeCKH yeNioBeK B KoHAIUKTE ¢ MpUpeAoii co3lan ocobylo cpely cBoero
OBUTAHYS, CBOEH KH3HEACATCALHOCTY — TexHocdepy.

Texuocdepa (H.®. Peiimepc, 1990 1) — 9acth Guocdepsi, npeodpaso-
BAHHAA TIOAbLMH ¢ NOMOLIBI) TIPAMOTO H KOCBEHHOIO BO3ACHCTBHSA TEXHH-
YECKHX CPEICTS B LENAX HAHTYIIEro COOTBECTCTBHA £¢ COUHANIBHO-3KOHO-
MUYECKHM MOTPEOHOCTAM YESIOBCUECTRA. '

Texnocdepa npeacTasideT cobodl COBOKYNHOCTh HCKYCCTBCHHLIX
OGBEKTOB, CO3MAHHBIX LUENCHAMPABICHHOW OeATENbHOCTHIO WeJI0BCKa, H
NPHPOAHLIX 0GHEKTOB, U3MEHEHHBIX ITON ACATENIHHOCTHIO.

COBOKYIIHOCTb HHXEHEPHO-TEXHHTECKNX NPOLECCOB B 3¢MHOM KOpE,
ruapocepe, armocdepe U GmxHeM Kocmoce, HayTHbIX H TEXHUYSCKHX
NOCTHXCHMUI, TIO3BOMAIONIMX YENOBEKY HCMTONB30BATE TIDHPOAHBIC PECYD-
chl ¥ H3MEHSATD COCTOAHHE CPEAbI KH3HH, 2 TAKKE MepecTpoiKa 6HoChepH
W cO30aHuie HOBOi maaHeTHOH 0B0I04KH (TeXHOChEpET), IAE TOCTTOACTBYET
JeAOBEYECTBO KAK Ire0OTHYECKad ciuna, T. €, BCe, YTO CBA3AHO ¢ MPOU3BO/L-
CTBEHHOMH NeATENBHOCTBIO YENOREKA, HASHBAIOT mexnozenesom. CO3NaHHBIE
B MPOlIECCE TeXHOTEHe3a MM BOSHHKILHME KaK ero To0oYHsIH pe3yisTaT
MCKYCCTBEHHHIE (TEXHOTEHHbIE) BELICCTRA, BKIIOUAS BRILEILYTO 13 CTPOS
TEXHHKY, OKA3B{BAIOLIHE OTPeaceHHbIE BOIICACTBUS Ha CPEAY OOHTaHUS
OPTaHH3MOB, HA3HIBAIOT MIEXNO2CKNOil npodyKKuel.

§ 5. FnoBanvHble NOCNEACTBUR AHTPONOreHHOoro
-BO3[EHCTBMS Ha cpeny obuTaHus

VileauHii BeK 0Kazwica BEKOM ['PaHTHO3HBIX COIMAIBHBIX TIEDEMEH H
NOTPACEH W, SKOHOMHYECKMX H SKOJIOTHUECKHX H3meHeHHH. Beero 3a omno
CTO/ETHE YENO0BEYECTBO YBEJIHYMIO CBOK YUCACHHOCTb B 6 a3, a TeMIlbl
pocTa 3KOHOMUKH Gonee yeM B 300 pas (Taba. 1).
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: Tabnuya 1
HameHennA MacwTaBoa X03AHCTEOHHON AeATeNLHOCTH
U rNoBanbHoO’ 3MOCHCTEMbI

Noxazarens Havano XX B.| Koney XX e.
|Banoeoit MupoBoi npogykT, MApa Acnn. 60 20000
MMCAEHHOCTL HACENIEHUA, MNP Yenosex 1 ' )
NotpeGnenue npectoi Bogb:, MAPA M° 360 4000
loTpeGneHue YMCTOl NpoayKUMM BUOTH, % 1 40
CoxpaujeHna yncna emaon, % — 20
Mrotuaab, HAPYLWEHHAN X03ANCTBEHHON 20 60
AeATENBHOCTLIO, %
Bozpocno
e 12 pas
MNoTpeSnetue 3HeprUM 1 {vasoeHue
KaKAake
25 neT)

CnefiyeT NOTYEPKHYTh, YTO OCHOBHBIM H &IMHCTBEHHAM HCTOYHHKOM
3TOTO HeCHPELICAEHTHOTO POCTA IBWIIHCH IPHPOAHHIE PECYPCHE, GHOPECYD-
* Cbi, IPHPONA 3e€MIIH, MHOTHE U3 KOTOPHX OKa3a/IHCh HEBOCTIONHUMEIMH, 4
nor4ac ¥ 6e3BO3BPATHO NOTEPAHHLIMH. BOT HEKOTOPHIE naHHbie:

— CXCTOTHO BbIACAACTCA MPH CKHIaHAH 10—1 | MApI T yesoBHOTO TOM-
Auba Gornee 150 MH T IMOKCHAA cephl M OKOO 30 MAPA T AHOKCHAA
YLAEPOIa, COCOBCTBYIOIETO YCHIEHIIO TAPHHKOBOTO 3dypeKTa; No-
CTynaeT BaTMochepHblif BOIIYX NPH GYHKUMOHMPOBAHHH MPOMBIII-
JICHHBIX NPCANPUATHI, SHEPTETHKA ¥ TPAHCIIOPTA OKono | MApA T
asposoneit M caxu;

— exXerofaHo B Muposoii okean nocrynaer o 10 M T Hehrenponyk-
TOB, & BO.BHYTPEHHHE BOAOCMEL H BOXOTOKH cBBIIu¢ 500 MApa T ipo-
MBII¢HHBIX H GBITOBLIX CTOKOB; )

— €XETOAHO W3BNEKALTCH N3 HEAP 3eMNH NOUTH 4 THIC. KM’ (4 TpiH M%)
TOPHBIX NIOPOI, B PE3YBTATE YEF0 HAPYILIAIOTCA THAPOTe0ONoTHIeC
KHe YCOBHS, 06pasyloTed Kapeepsl rNy6HHOMR 10 | KM

“— YBe/IMYNBAETCA 3aIPASHEHHE BOJ, 0GBEM KOTOPOIC EXETONHO BO3-
pactaeT Gonee yeM Ha 700 kM3 B roa; usBecTHO, 4To | M? CTOMHBIX
BOZ, 3arpAsHaeT S0—60 M> yMCTRIX BOA;

— OTXOHBl OT NePepaboTKH CHIPLA AOCTHTAIOT 97—99%. T. €. HCNONb-
3yerca nuinb 1—3% ot no6rToro;

— Ha4aIoch HHTCHCHBHOE 3aIPA3HEHHE HOBOH 0BAacTH TexHOoChe-
PBL — OKONO3EMHOTO KOCMHYECKOTO NPOCTPAHCTBA.
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Creayer 0cobo OAMEPKHYTD, YTO B O0LHEM 3arpa3HEHKH cpeldbl obH-
TaHHA YenopevecTsa 80—85% NpPHXOAHTCA HA TTPOMBIIIEHHO PAasBUTHIE
crpaist {CIIA, lepmanusi, Anraua, OpaHuua W Op.), XOTA HX HaCceICHHE
cocTapnsier JHuIb 20% oT MUpPOBOTO.

OCHOBHBIM CNEACTEHEM XOIAHCTRCHHOH ACITEALHOCTH YEN0BEKA ClY-
XUT HapyLICHHE HM €CTECTBEHHbBIX 9KOCUCTEM Ha cyle. Ha HapyleHHBIX
TeppHTOpuax (Tabn. 2) He ycneBaeT BOCCTAHABIMBATLCA YCTOWUHBOS CO-
CTOSTHWE, MIET HENpPepLIBHLIN pacnag opraHW49ecKoro BEIICCTBA, HAPYILieH
HOpPMANBHBIH ¢OaNaHCHPOBAHHLIN 0BOPOT OMOTEHHBIX BEILUECTB, YTO Bhi-
HYXIaeT 3aTPauHBaTh JOMOJHUTELHYIO SHEPTHIO AN ero NoAASPXAHWA H
SIS OYMCTKH OKPYXAIOLICH CPesbl,

Tabnuua 2
finciuaam ¢ HAPYLWEeHHBLIMH 3KOCHCTOMAMA
O6uian nnowaas, TeppuTtopwn,¥
KoHTMHeHT MnH kM HeHapy- qa::::io napy-
_ {(npumepro) wennan | | L | weHHan

Eepona 9 15 20 65
Aang 53 43 27 30
Adpuka 34 50 35 15
C. AMepuxa - 26 56 18 25
K0. Amepuka 20 62,5 22,5 15
ABCTpanus 8,5 62 26 12

uToro 162 -

Ha 3emne ocranoch (3a BHUETOM NEAHAKOB M CKall) OKOAO 50 MIH KM?
HeHapYLWEHHLIX TeppuTOpHit. B HanbonbeH cTemeHH 3KkoCHCTEMbL HApy-
wredsl B EBponie, CeBepHoi AMEPHKE H YaCTHUHO B A3uu. Bo MHOTHX cTpa-
HaX 3THX PETHOHOB CeNTbCKOX03AMCTBEHHbIE YTONES, HACEACHHBIE TTYHKTH H
XO3SHCTBEHHAS WHQPpacTpyKTypa 3aHMMatoT ot 40 a0 80% px TeppHTOpUH.
310 oTHOCHTCH K CLUA, BenuxoGpuranuu, ANOHKEK H APYTHM CTPAHAM.

B CesepHoM NoAymIapHi ¢hopMUPOBATHCE TPU LEHTPa 3KOTOrdYec-
KO JeTpalalllii, TECHO CBA3AHHEIX ¢ POCTOM [IOTHOCTI HaceneHHs: Ce-
sepoaMepukarckuit (CLLA, MekcyKa, 4acTHIHO KaHaw_a) — 6 MIH KMZ;
Eeponeiickmii (3ananvaa, LentpansHas W Boctounas Epponia co cTpana-
vi Banmian, Esponefickas yacth Poccum) — 7 MITH KM2; ASHATCKHIA LISHTD
(Mupocran, Kutaii 6e3 Tubera, Anouusa, Kopea, @ununnunsl, Lelinon,
Bupma, Manaitsun) — 7 MITH kM2,

CorlacHO MPOTHO3aM, OXKHAAETCS AaNbHEHIICE COKPaIIeHNE ITola-
I €CTECTBEHHBIX CUCTEM co ckopocThio 0,5—1,0% B roa. B nepcnekruse
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mo 2030 roma 3Ta TEHACHLIHA COXpAHWTCA, ¢CNK He OYAYT MPHHATH COOT-
BETCTRYIOLIHe Mephi. Bostee Toro, K yKasaHHOMY BpeMEHH MOXET TIPOH30HTH
HApYLICHHE CAMOPETYJSAAH H [APMOHH3AUNH NTPHPOAHBIX NMPOLECCOB,
MPOTEKAIOUIMX B eCTECTBEHHBIX IKOCHCTEMAX, H MOJIHOS HCUSIHOBEHHE
MHOTHX 3KOCHCTEM, OTMETHM, ITO K HaYaIy 90-X rofoB COXpaHHIOCE THIIb
okoi0 40% ofwieil II0WAAH ecTeCTBEHHBIX sKocucTeM. Tak, B HunepnaH-

Iax, CTPAHE C CaMBIM BOJIBIIHM BIOXEHHEM SHEPTHH B SIHHHIY NIOMIANH,

TEPPUTOPHS NOJHOCTHIO MEPECTPOCHa U ECTECTBEHHHX IKOCHCTEM HE OC-
TANOCH. :

IToreps 6noT Gwocdepnt. 114 cBOETO CyLIECTBOBAHHA 6HOTa MOAy4a-
eT 3neprino ot ConHua. 89% Bceil opraHHKH MOTPEGIAI0T MHKPOOPTaHH 3+
MHI, MeHee 10% — HaceKOMEBIC U MENIKHE XUBOTHBIC, KPYITHHE XNBOTHLIE
W 9enoBek norpedadior Mernee 1%, 3a mocnennve 100 1€T HeNOBEK YHHYTO-
¥WI GoNBIHE 061heM OpPraHHdecKOH MPOIyKUHH, 9eM OpUIC cO3IaHO 34
COTHH MMUJUTHOHOB JieT. Yenonex notpebmaer npuMepho 30% dorocHHTe-
3HPOBAHHON MPOOYKIIHH, UTO BeAeT K YHIFITOXCHHIC GHOMACCH, OTTYCTHI-

HUBaHHIO K Np. TIpY TAKOM HHTEHCHBHOM OCBOSHHY W YHHUTOXEHUH Ye-

JNIOBEKOM BHOTHl AMKKUM XHBOTHEIM HE OCTACTCA NUINH WIS CYLICCTBOBA-
HHS, a2 JUKWM PACTEHHSM — MPOCTPAHCTBa A4 BocmpoussoiacTea. [To

BMEIIIMMCA JaHHBIM NP notepe 50% 3KonoryyecKoro npocTpaHCTBa HC-

yesaet 10% BUIOB.

Bcero Ha 3emne cymecTsyoT o 5 go 30 MNH BHAOB, HAYYHO OMMHCAHO
okono 1,5 MnH. T1o pasnHunbIM OUCHKAM B KoHIIE XX B. HCHe3a/10 EXKETOMHO
oT 5 TeIC. A0 150 ThiC. BUAOR. KOHEUHO, B CBOSH NPaKTHICCKON AEATENBHOC-
TH HEAOBEK HUCMOMB3YET OYEHL OTPAHMUEHHOE YHCAO BHI0B GHONOTHYECKHX
OPTAHH3MOB, HO OGO BUA BLINONHSET HAa 3eMie ONpeacncHHBE peryiix-
pyioine n craduanzupyiowne GpyHkumu. [lostoMy HCUesHOBSHHE BUAA NO-
HUXAET MOPOer YCTOHYHBOCTH OKPYXAIOWICH Cpelbl, MOCKOABKY YMEHHO C

. Heli-CBA3aHO COXpaHeHHe GHOPa3HOODPAIHA.

HauGonee apKHe MPUMEPL YHHITOXCHUA OHOTH — nerpebnenne e-
COB, MpeoBpasoBaHMe ¢CTECTBEHHBIX PACTHTEILEBIX MOKPOROK B CEBCKO-
XO3AHCTBEHHBIC H ApYTHe yroabsa. Macirabbl YHHYTOXEHMA NECOB KOJOC-
canbHBL: 3a 10 THC, NET TMKBHAHPOBAHA MOYTH NOJOBHHA JICCOB HA 3eMIe.

HrIHe BHIpYOKa iecoB HAET ¢ TemMnaMu 50 ra B Munyty. Hanbonbwas onac-

HOCTb JIA YEAOBSECCTBA — BO3MOXHOC YHHUTOXCHHC ycpes 40 et necos
Amaszonku. Yo GHIBAET IIPH 3TOM, AEMOHCTPUPYCT puc. |.

Heuepuanue npupoausix pecypeos, B MaclutaGax uenopeueckoil Xu3Hu
BCE PHPOAHEIE PECYPCH AENATCH, KAK U3BECTHO, HA HEHCUEPNAEMbIE H HC-
yepnaeMmeie. K Heucwepnaemsir OTHOCATCS PECYpPChl KOCMHUISCKOTO TPO-
MCXOXAEHMSI: SHEPTHs CONHEUHOTO HIMYICHHA U €€ NPOH3BOIHBIC (IHEP-
THSA ABWIKYILUETOCH BO3AYXA, SHEpPrus Bonbl). Hewepnaemoie pecypchl — XKH-

Beeaexme B npegMer 19

Puc. 1. «<MCKycCTBEHHAA MYCTLIHAR, O6Pa30BABIIAACA HA MeCTe BhiBllero neca &
peaynuTaTe XMUHUUecKod akcnnyarauuy semnn, CLWA, Wrar Cesapran KaponuHa
(13 KHMMM «Movea — OCHOBHOE foCcTOAHWe Hapopar, — Bawwdrton. .C.)

ROTHSI M PaCTUTEABHEIH MHD 3¢MJH, MONE3HbIE McKomaemble, MHOrHe
HCYEPIIAEMEIE PECYPCH HAXOMATCA MO YTrpo3oit HcyesHoBeHHA, [Ipu Ha-
METHBLUMXCA TeHASHIHAX PA3BHTHA YeNoBeuccTRa Yepes 100 aeT HedeaHyT
1arachl MPECHOH BOAK, KHCN0poTa B aTMochepe (ero KOJIMYeCTBO €XErol-
110 yMeHbLaercs Ha 10—12 mapa T u3-3a BHIPYGKH 1¢COB), APEBECHHBI,
ITONE3HBIX HCKOMaeMbIX (yrs, HedTH, rasa, Xeae3a u np.), ToSOpOAHbBIX
seMenk (Tonbko B XX B. #13-32 3PO3UH MOTEPAHO OKONO 2 MIDA Ia, T. €.
CTOJILKO, CKOJTBKO HAXOMMTCS B HACTOMNIEE BpEMA MO NaltHAMY W MacT-
OHIaMu). ) .

XHMHYecKdA RHTOKCHKAUNA nianeTsl. [Tpy ruGend pacTUTSILHEIX Opra-
1IN3MOB B aTMocdepy BHGPAacKBAETCA JUOKCHI YIIepOoaa; 3eMITH, HaX0Is-
uiHecs B CEABCKOXO3SHCTBEHHOM 060pOTe, HACHINAIOTCS XAMHYECKHMH
BeIIECTRAMY (MecTHUMAAMH, yao6peHnamu). Ceildac B MaCCOBBIX MACIL-
1:10aX MPONU3BCIOMTCS OKOJIC 5 ThIC. CHHTE3UPYEMBIX BEIICCTE, TIPNUEM OKO-
110 80% HX He OUEHEHB! YENOBEKOM ¢ TOMKH 3peHHA TOKCHIHOCTH, BO3IEH-
CTBUST HA OKPYXAIOULYIO CPELLY. .

YenoseK BHIGPAcHBAET B OKPYXAOUWYIO Cpeay G0binoe KOJHIECTBO
O1IXOZOB: LIACTMACCHI, TAXEIble METALIb], KOTOPHIE MO MACCE MPEBHILIAKT
¢CTCCTREHHBIN 060POT (CBMHELI, XeNe30), WIH BooGlue oTCYTCTBYIOT B 6HO-
vepe, TIOITOMY TPHPOLA HE NEPEPabaTHIBAET WX WNH MepepabaThBacT C
1pyaeM. CaMule MACCOBBIE OTXOALI CBA3aHH € NMPOH3BONCTEOM SHCPrHU U
pancmoptoM. CXuUraHWe TOMIMEa, ABMXeHWe aBTOMOOWIEH MPHBOAAT K
nuGpocam CO, okcnzios azota NO,,, mnokcHnaa cepsl SO,, yIICBOAOPOTOB.
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3arpasHeHne aT™Mocdeps HOCHT MHOTOOGPASHBIH XapaKTep. K ocHOB- ° §

HbIM BMOAM 3aTpA3HeHMil CNeayeT OTHECTH: TEXHOTCHHMBIE 3arpsa3HCHHA
BPEIHBIMH BELIECTBAMHE, IJI06ANbHBIC AHTPOMOTEHHEE BEIGPOCH THOKCH-
Ja yraepoa; KUCIOTHBIC J0XAH; HapylieHHe O30HO0BOrO CJIof, pajnoak-
THBHEIE 2arpa3HeHHs. OCHOBHBEIMM 3arpASHHTEIAMY BO3MyXa ABNAIOTCA
TREpAbIe YACTHEL (nu.n b, CaKa), Okcra yriepoaa (CO), oxkcuasl asora (NO
u NO,), yresogopolbl (C H ), cBUHen B ApyIve MeTaLIbL. 061ben BHIb-
POCOB BPeTHBIX BSIECTR (BB) B aTMocdepy Upe3BEMaiHO BEHK, B Y4CT-
HOCTH €X¢rOAHO BHIGpacEIBacTes npuMepHo 150 MAH T TBEPABIX BEILIECTB,
400 MNH T OKCHAA YTACPOAa, 100 MIH T OKCHIOB 230Ta.

Ha aonio apToMoGuAeH npuxomnTes 25% CHMracMoro TOITABA, ONHH
aBTOMOGKAD 3a BPEMA CBOETO CYNIECTBOBAHHA BbiGpaceBaet a0 10 1 CO,
{scero B Mupe 700 MnH agToMobuIei).

HauBonbloas 3arps3HeHHOCTs B HHAYCTPHANLBHBIX DETHOHAX: OKONO
90% sriGpocos BB mpuxonutcs Ha 10% TeppuTopit cyiun (CesepHas AMe-
puka, Espornia, Bocroynas A3us), ocobDeHHO Ha KpYTIHbie TOpo/a, £a¢ 110
MHOMMM BB npeBuilieHb NpeaenbHO LoMycTUMbie KoHueHTpauuy (ILIK).
‘Mpumepro 20% venoBeyecTna ALIIUHT BO3AYXOM, B KOTOPOM KOHLIEHTPa-
una BB npeenimaer MIK.

QOcobeHHocTbIO NepeHoca BB 8 atmocdepe araseTC HATHYHE TpaHc-
TPAaHHYHOTO 3aTPAIHEHHA — 3aTPA3HCHHUA CPEBl, OXBATHIBAIOIIETO TEPPH-
TOPHIO HECKOJILKHX MOCYAAPCTE HAY LIE/ble KOHTHHEHTH U popMUpYIoLlie-
rocs 3a cHET TPAHCTPAHHUHOTO NepeHoca sarpasHuTencii. Ha sro# nouse
YKE BOIHUKANTH KOHMDIHKTHI.

Teepable H onacabie oTxoabt. K kosily XX B. Ha 3emie CKUranock B roA
3,5 Mnpa T HedTH, 5,5 MApA T yris, AoGLIBANOCHL 2,5 MAPA T METalna,
3 Mapa M? apeBecHHBI H T. (1. OCHOBHBIMH NOTPEOUTENAMH CITYXAT PasBH-
THIE CTPAHbI, KOTOpBIE NPU HACENCHHM | MAPI UYENOBCK PACXOAYIOT Donee
50% sHepruu, 70% METALAOB M MOPOXRAAIT 75% BCEX OTXOAOB, SHAYHTENb-
Hast J0J11 KOTOPBIX (IPEBECUHbBI, METALIHICCKHX PYA K 1iP.) OCTaeTCs B CTpa-
Hax — TIOCTAaBLAKAX ChIpbA. MHOTOOTXOAHBIC NPOM3BOACTEA (BBITUTABKA
Keesa, ATIOMUHUA) NEPEMEILAIOTES B cabopaspuTLIc CTpatini, B cpeaHeM
MAcca OTXOMOB Ha YETOBEKA B Mupe coctamusier 50 1/ron, s ®PT — 10T, B
Sinounu — 4 1. Hanpumep, & EBpone Macca OTXOROR TUKORA, ITO HMH MOX-
HO TIOKPbIT BCIO €€ TEPPUTOPHIO CI0EM TOTIMHHOM 10 cm.

XHMUUYECKHe OTXOAW — 3T0, 06Pa3HO TOBOPA, BOMOLI 3uMEANEHHOTO
neitcTeug. B rox ofpasyercs S00 MIH T ONACHBIX GTXOROB, H3 HHX 50% B
CILLA. Ha BTOpOM MeCTe MO KONHYeCTBY 0TX0d0B Haxoanrca Poccus, Ha
TpeTheM — WRHA. BpemHbie OTXOb COAEPXAT TAXENbIE METAMIE! (CBH-
Hell, KaOMH#l, PTYTb), KOTOPBIE, HAKATUIHBASICH B OPraHu3Me ue10BeKa (ne-
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YC¢HE, TOYKH), BEI3LIBAKT OTPaBIEcHNE, 00e3HH, CHHXEHHE PETPOAYKTHB-
no#t pyHKUHA.

HanGonee onacHe panHoakTupHpe otxonu (PAQ). Tepsaa aromHas
(Gomba Guina B3opeaHa 6( ner Hazan (1945 1), ¢ Tex nop B MUpe 6BLTO IMpo-
H3BeIeHO OKONO 2 TRIC. B3pHBCeB. B pezyasrare pagnoakTipabii hoH mna-
HeThl DOBRICHNICA Ha 2%.

[Mpo6neMa YHHYTOXEHHS PANHOAKTHBHLIX OTXOLOB OT HEeATeNbHOCTH
ABC, aTOMHBIX OABOIHLIX NOJOK H APYIHX He pelieHa. BHavane 3axopo-
nedusa PAQO npoussogunuchk B oKeaHe, Kyaa 66110 cBpolueHo HeCKONLKO
COT THICAY KOHTelHepor, Cefidac Ha cylue Hakonunock Gomee 10 MaH M°
PAQ (CLUA, Poccud, Kanana, ®panunsa u ap.). Ux saxoponenuue — onac-
HOE H OYEHE JIOPOTOe MEPONPUATHE, He FapaHTHPYIoLEee NorHoi Gesonac-
HOCTH. h

3arpasnenne poa. TIpecHaa sBoga B 6Hoctepe cocrarnsier Bcero 2%,
I3 KOTOPHIX 99% IPHXOAMTCS Ha 1ed. B peKax H 03epax COREPXKUTCA BCe-
10 90 Thic. KM3 MpecHOli BOIBI, €€ MOTpeGIeHHE YEN0BEYECTBOM COCTAB-
asiet 4 Toic. KM> B roa (70% — cenbckoe xo3aiicTso, 30% — NpoMbliieH-
HOCTE ¥ KOMMYHaNbHOE X03sficTBo), UCTOLICHHAE 3anacoB npecHoit BOREI
HACTYIIUT YEPEe3 HECKONEKOQ AECATKOB JET. :

IpecHad Boaa NORCEMECTHO 3arpA3HeHa, obIIasi Macca 3arpAsHuTeNei
cocrapafer Gonee 15 Mupa T e roa. HauBonee onacHble sarpasuureny —
THKENBIE METANLABL, PEHOMBL, NECTHUHAB, TOBEPXHOCTHO-GKTHBHBIE BE1LIS-
CTRE, HeTenpOOyKTh. 3arpa3HeH’a BOJL) BHISHBAIOT PaK, KapHeC, 2MMH-
HCMUH, YMCTBEHHYIO OTCTANNOCTD H APYTHE 3a001eBaHuA.

oGannunie u3Menenns Kmmata. C Hayana XX B. HaGMOAaETCS POCT
KOHUEHTPAaLMH B aTMOCCPEe MAPHUKOBBIX rasos, CPERH KOTOPLIX OCHOB-
1M ABAAETCA AHOKCHA yrnepoaa CO,: ero BkAal B TapHHKOBBIA 3¢iekT,
110 Pa3HBEIM JaHHBIM, cocTapnset ot 30 a0 65%. K npyramM napHMKOBLIM
1:3aM OTHOCATCS METAH (OKON0 20%), OKCHABI a30Ta {IPUMEPHO 5%), 030H,

thpeonnt (xropdTopyrieponrbi) H Apyrue rasol (okono 10—25% naprnko-
noro adupekra). Beero uzsecTHo okono 30 NapHHKOBLIX TA308R, HX YTEMAL -
KA 2PdEKT 3aBUCHT HE TOALKO OT KOJIMYECTBA B aTMocdiepe, HO H OT
OTIHOCHTENBHON aKTHBHOCTH JelCTBUS Ha oaHy Monexyny. Ecau no nau-
nomy nokasarenio CO, NpUHATL 33 SAWHHLY, TO /1A MeTaHa oM Oyner pa-
neh 25, ang okeuaoB azora-— 165, a ona ¢peona — 11000,

Hauunas ¢ cepeawnbl XIX cronerus, conepxanne CO, B atmoctepe
MCHANOCE CAEOYIOIIHM 00pa3oM (YacTel Ha MILITHOH HIH YACIO MOJEKY
('(), Ha MIWJUTHOH MONeKyn Boaayxa); 1839 r — 265—290; 1958 . — 313;
978 . — 330; 1990 r — 350, T. e. yBenwaunoch Ha 12—15%.

OCHOBHBIM aHTPOITOr¢ HHEIM BCTOYHHKOM NOCTYIUIEHUA CO, BatMoc-
(pepy ABNAETCH CKHTAHHE YINEPOACONSPXALIEre TOMMHBa (Yyroab, HedrTh,
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Ma3yT, MeTaH u Ap.). HbiHe TONBKO OT TEIUI03HEPIETHKH B arMocgepy no-
¢Tynaet okono | T yraepoaa Ha YENOBEKa B IOi; No MPOTHO3AM B MepBoi
nonoeuHe XXI cronerns Brbpoc focTurHeT Gonee 10 mapn T. B Hacros-
LIee BpeMA I0AM HEKOTOPHIX TOCYHapeTs B rnobanbHoM shibpoce CO, Ta-
xobrt: CIIIA — 22%, Poccus u Kurait — no 11%, TepMasns u SmoHus —
no 5%, ocTaibHLIE CTPaHBL — OKOJO 46%.

BenencTede napHukoBoro adxbexTa cpegHerofoBad TeMneparypa Ha
JeMre 33 MOCAENHEe cToAeTHe ToBbicHnack Ha 0,3—0,6°C. B HacTodaee
Bpems yBenHueHue KOHICHTpauui CO, IPONCXOIHT TPHMEPHO CO CKOpO-
¢thio 0,3—0,5 %, MetaHa — Ha 1%, oKcHaoB a3oTa — Ha 0,2% B roa. Ilo
Pa3HEIM HCTOYHUMKAM, YABOCHHE COlEPXaHHA MApHWKOBHIX rasoB, KOTO-
poe MOXET IPOH30ITH BO BTOPO NOJOBHHE TEKYILIECTO BEKA, BbI30BET MO~
BHIIICHHME CPEAHETONOBOM TeMMepaTypht IL1aHeTHl Ha 1-=3,5°C.

Tio6aiLHoe oTeILicHHe KIHMaTa i 06yC/I0BIeHHOe MM TOBEILICHHE
ypoBHS MupoBOro OKeaHa MHOTHMH YYEHHMH PACCMATPHBACTCA Kak Be-
Avuaiimag KatacTpoda He TOABKO IS OTAENbHBIX SKOCUCTEM, HO H OHO-
cephl B LIEAOM:

" 1. B cryyae NoBHIIEHHS YPOBHS OKeaHa Ha 1,5—2 M NOR 3aTOMNeHKe
NoNagaeT OKONo 5 MAH kM2 3eMeb, IpHueM Haubosiee mronopos-
HBIX H TYCTOHaceNeHHHX. Ha HHX TIpOXHBaeT 0Koio 1 MAPA Yeno-
BeX 1 COOMPAETCA IOYTH TPETh YPOXas MHOTHX CETBCKOX03THCTBEH -
HBIX KYIBTYP. BHHYXIEHHbIE nepeceeHud Hapoaos BrIyGh Mate-
PWKOB YPEBAThl COLUHANBLHBIMH IOTPACCHHAMA W BOCHHBIMH
KOHQUTHKTAMH,

2. TloMuMo TIOIHEMA YPOBHS OKEaHa, TIOTEILICHHE KNHMaTa OyAET co-
NPOBOXIATHCA YBETHYEHHEM CTENeHH HEYCTOMYHBOCTH NOTOIbI,
CMeLleHUMEeM MPaHHLL IPUPOJHBIX 30H, POCTOM YHC/14 IITOPMOB, Ypa-
[AHOB, IIYHAMH H HABOIHEHHI, YCKOPEHHEM TCMIOB BhIMHPAaHHs
XUBOTHBIX ¥ pacTeHWi. CIIeACTBUEM ITOI'0, OUEBHIHO, ABUTCA pe3-
Koe 0DOCTpEHHE NIPOAOBOJILCTBEHHOT TpoOIeMbl.

3, YMeHbIIeHHE pasTHYHi TEMIIEPATYpEl Ha MOMIOcax U kBarope (B
OCHOBHOM 3a c9eT 6ofee CUIBHOTO MOTEILIEHNS NOI0CcoB) BH3O-

BT, B CBOIO 09epelb, TOATAHBAHAE BEYHOMEPITHIX NOUYB (TAKOBHIX

B Poccru 0KONO 2 MITH KM?) 1 BRICBOGOXKIEHHE W3 HAX OFPOMHOTO
KOJAMYECTBA METAHA, YTO YCHIIUT NAPHHKOBLI 3(eEKT.
4. WsMcHeHNe KITHMATa MOXET OKa3aTh HETaTHBHOES BANSHUE Ha 30-
POBBE JI0AEH KaK BCAEACTBHE YCHICHUA TETUIOBOTO CTpecca B 10K-
HbIX palioHaX, TaK M H3-3a pacnpoCTpaHeHns MHOTHX BUIOB 3a60-
NeBaHHH.
BLIIeH3A0XKEHHOE Jano ocHOBaune MexayHapogHoi koHbepeHIna
no npoGaeMaM H3MeHeHKs KAuMara (TopouTo, 1979 1) 3a4BUTS, 4TO «...KO-
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HEYHBIE MOCACACTBHSA TAPHAKOBOTO 3(hdeKTa MOTYT CPABHHBATHCS TOIBKO
¢ MIOGANBHOI SiepHOA BOWHOI». '

K 3TOMY, KaK CYHTAIOT YYCHLIS, CIICAYeT JOGaBHTL U MOCNEACTBHA OT
BO3PACTAIOLIEr0 BAMAHUA HA KIWUMAT aHTPOTIOreHHoro Temna, CormacHo
M.M. Byabike, paaHaLHOHHbIN GanaHc 3eMHOit TOBEPXHOCTH U TIDOH3BO-
AMMaa YeNO0BEUECTBOM TEILIOBASI DHEePTHA HhIHE COOTHOCATCR Kak 49 : 0,02,
YTO [IPAKTHYECKH HE CKA3KBACTCA Ha [NoGanbHON TeMmiepatype. OaHako
ITPH COBPEMEHHBIX TEMMAX POCTA NIPOU3BOACTEA 3HEPTUM (okono 10% exe-
rOZHO) B TEKYLUEM CTOICTHH AHTPOTIOTEHHOE TEIA0 M PATHANMOHHLIH Ga-
JIAHC 3aMETHO CONH3ATCA, YTO CHeNaeT BIIONHE PEalbHbiM TEPMOIHHAMH-
YeCKHHA MM TEIA0BOH KPH3HC.

Kncaomnme noxau. B mocnenine 15—20 ner BO3HHKAA 3KONOTHIECKAS
npo6nema kucnoTHeix goxaei (pH < 5,0). [1pu CXATAHUH pa3MIHLIX BH-
OB TOTIAWE, a TAKXKE ¢ BRIOPOCAMH PANIHYHBIX NMpeANpHATHH B aTMOCc(epy
MOCTYNMAEST 3HAYHTENIBHOE KONUYECTBO OKCUAOR ¢epbl H asota. Flpw Baan-
MOJCHCTBHY WX ¢ aTMocdepHoll Braroil o6pasyloTcs a30THAS W cepHad
KHUCIOTHL. K HHM NPHMEMIHBAIOTCS OPTAHUYECKHE KMCAOTH H HEKOTODEIS
COEAMHEHHA, UTO B CYMME JAET PACTBOP C KMCIOH peaknyei,

CornacHo pacyeraM, A0S TUOKCHAA CEpPbl B 0OPa3OBaHHK KHUCABIX
OCaIKOB COCTABNAET 0KoNG 70%. ITogBAEHMIO KHCABIX OCATKOB CIIOCODCTBY -
crtakxe CO,: H3-32 €ro NOCTOAHHOTO MPUCYTCTBHA B aTMOCepe ROpMAalb-
HbiM geigetca pH ocankos 5,6.

B manbHelmeM KACNOTH BHOAAAIOT HA MOBEPXHOCTE CYLIH HIH BOOO-
€MOB B BHIE KMCNOTHLIX A0XACH HIIH HHBIX aTMOCepHBIX ocankos. OTMe-
4EHHI CTYY4H BBINAAEHUS ocafkob ¢ pH 2,2—2,3, 4To COOTBETCTBYET KHC-
JNOTHOCTH YKCyca.

O61ee komnyuecTBo BuGpocos SO, 1 NO, B MHpE eXeT0IHO COCTABASET
Gonee 250 mute 1. B nepecuere Ha AyHly HaceNeHMA KOMHYECTBO BHIGpOCOB
{kr/ron): 8 Januu — 4, 6uisieM CCCP — 18, Aarmuw — 32, [Nonnne —
55, Ascrpun — 8, IepMannu — 160, Utanun — 20, [lbeinu — 6 (BotiTke-
zuq I.B., Bpouckuit B.A., 1996 1.).

Kucnbie ocagki ocobeHHO TUNHYHEL A% CKaHMHABCKHX CTPAH, 4 TAK-
xe Aarmuu, OPT, Beasrnn, Janun, Monsiy, Kanaan!, ceBepHEIX palio-
nos CHIA. ’ .

B Poccru oyarn oGpa3zoraHvst mpHxonaTCsa Ha Konbckuit monyoctpos,
Hopunnck, Yenabunck, Kpacnedapek u apyrie paiionp. B vamwm mu B
Canxr-Tlerep6ypre pH noxas konebnercs or 4,8 10 3,7, B KpacHospcke —
ot 4,9 no 3,8, B Kasauu — or 4,8 #o 3,3. B ropoaax no 70—90% sarpsizue-
nuii B atMocdepy, B TOM YHCIE M CIOCOOCTBYIOTHX 06GpPa3oBaHuIo KHCTLIX
0CAIKOB, MocTapneT asroTpaHcnopr (10.B. Hoeukos, 1998 ).
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[TocTynas B 1I0YBY, KHCIBIE OCAAKH YBENHYHBAIOT NOABHXHOCTb H Bbl-
MBIBAHNE KATHOHOB, CHIXAIOT AKTHBHOCTb PEAyLEHTOB, a30TOdUKCaTO-
pPOB ¥ JIPYTHX OPTAHH3MOB NIOYBEHHOM Cpenbl. Ipu pH, paBHOM 5 1 HIEXe,
B MOYBAX PE3KO BO3PACTACT PACTBOPHMOCTE MUHEPAJIOB, H3 HUX BbicBOOOX-
AaeTcs ANOMAHUI, KOTOpHIH B CBOGOAHON QopMe SNOBHT. B page MmecT
KUCABIE OCAIKH H TIPOAYKTHI HX AeHCTBHA (AMIOMHHHI, TAXENbIE METAJLISL,
HHTPATHI H Jp.) NPOHUKAIOT B IPYHTOBBIC BOAMI, 3 3aTEM B BOAOCMbL H BO-
JOMPOBOIHYIO CETh, TAE TAKXE CNOCOBCTBYIOT BHICBOGOXACHHIO H? TPYD
ANIOMAHUS | APYTHX BPEAHBIX BemecTs. Kak peaynsTar, TpoMCXOAnT yXyi-
ileHUe KA4eCTBa MHTbEBOH BOMLL

KuichBle 0CaiKy, IONALas B BOJHBIC HCTOYHUKH, MOBHIIAKT KHCIOT-
HOCTb U XecTKOCTh poapl. T1py pH HUXe 6 CHABHO MOJABNACTCH ACATEAD-
HOCTH (PEPMEHTOB, FOPMOHOB M IPYrUX GHONOTHISCKM AKTHBHBIX BEILCCTB,
OT KOTOPbIX 3ABUCHT POCT K Pa3BUTHE OPraHH3MoB. OCo0eHHO OTpHLIATE b
HOe FelicTBHe NPOSABIAETCA Ha AiilekneTkax v MOJTOIH. Ceiiyac Ha 3emne
HACYMTHIBAIOTCA MHOTHE THICAUH 03ep, MPAKTHYECKH JNIINBILHECA CBOHX
obnrateneii, Tloutn 20% pek u osep Lseuiu, Hoprernn ¥ Kanagst no-
TepsuiH Gonee MONOBHHbL 0DHTAIOLIKX B HHX OPTaHU3MOB. Tak, B LLIpenum B

14 ThicAUAX 03ED YHMYTOXEH B HANGONCE UYBCTBHTENbHBIC BUABL, 3 2200 o3ep
bakTHueckn GekusHEHHHL. Oxono 1000 o3ep B CIIA 3aMeTHO NOIKHCES-
Ho, a 6onee 3 THICAY HMEIOT KHCAOTHOCTD, HEOMArOTPUATHYIO AN MHOTHX
oOHTarenei.

JieHCTBIE KUCITTBIX OCAIKOB M aTMOCGEPHBIX 3arpA3HEHH I Ha Jieca CTio-
cOBCTBYET BHIILIETAYHBAHKIO U3 PACTCHHI GHOreHOB {0ocoGeHHO Kanblind,
MArHus M Kanns), caxapoB, GENKOB, aMUHOKHCAOT. Kucibie ocaakn no-
BPEXAAKT 3aIIATHLIE TKAHHU, YBEMYHBAIOT BEPOATHOCTH MPOHUKHOBCHUS
yepes HMX MATOreHHLIX GakTepwit U rprbos, CNeCOGCTBYIOT BCMBILIKAM
YUCTCHHOCTH HACeKOMEIX. TakHe Bo30eiiCTBHA MMEKOT KOHEUHbIM PE3YNTb-
TATOM CHHXEHHUE (PUTOLEHO3MH NPOLYKTUBHOCTH, 8 HEPEAKO U MX Mac-
cosylo ruGens. HakonneHo MHOIO JaHHbLIX 006 OTPULATCNBHOM BAHAHHH
KHCITBIX OCAIKOB Ha PACTEHUS Yepes NOUBY, NPEXAE BCCTO B PE3YALTATS yBE-
IMYEH WS MOABUKHOCTH ATIOMUH WA H TAXENbIX METALIOB. CroboaHstit anwo-
MWHHH MOBPEXIAET MOTOILIE KOPHH, CO3AAET OYaru ANs NPOHHKHOBEHHA
B B1X HHGEKIVH, & TAXKE BHIIBIBACT NPEKACBPEMEHHOS CTAPCHHE NCPERRED
(Gonesnb AnsureiiMepa). OcoGeHHO CHIBHO MNOBPEXIAIOTCH XpOHHBIE Neca,
4YTO B NIEPBYIO O4EPENh CBA3AHO C GOMBLIOH NPOIOIKHTENLHOCTBIO XH3HH
ux XBou {(4—6 srer), 0GYCIOBNUBAIOLI(EH HAKOILIEHHE ‘B Hell OTHOCHTE/IBHO
BONBIIMX KOHLEHTpaUui ToKCHKaHToB. Ceituac 0¢060 MHOT0 BHHUMAHHA
YAEAAESTCH MOPAKCHHIO JECOB B Pe3yNBTaTe COBMECTHOO AEHCTBHA TPAAH-
LHOHHHIX 3arpasHurencii (SO,, NO,) u o30Ha. TIpu3eMHBIii O30H SIRIAET-
A B OCHOBROM NPOAYKTOM (OTOXHMHUECKOTO cMOTa. B ¢ro NpACYTCTBIH,
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WHTEHCHBHO paspyllaeTca xnopod Ui, NpuueM KaK B Pe3yALTATE NPAMOL0
BITUAHKSA, TAK W Yepes YCKOPEeHHE pacXofoBaHus euTaMHua C, KoTopsii
3AMINALT XNOopODULT OT OKHCICHHS. .

Hcromenwue o30n0B0r0 cnod. B nocrennne roak HaGaionaetca yeroit-
YHBasA TCHACHLINS CHIDKEHHS COAEPXKAHKA 030HA B BEPXHUX CHOHX ATMOC-
tbeprl. [1o pasHEIM OLERKaM, B CPEAHMX M BLICOKUX LIAPOTAX CEBEPHOTO
NOJYILAPHA TAKOE YMEHBUICHHE cocTasiio 2—10%.

Haubosee sHAYUTENBRHAS NMOTEPS O30HA PETHCTPUPYETCA HAN AHTAPK-
THAOH, FAE ero COACPKAHHE B 030HOBOM CN10€ 3a nochenHue 30 NeT yMeHn-
unanock Ha 40—50%. [TpocTpakcTso, B Mpefienax KOTOPOTO PETUCTPUPYET-
Cfl 3aMETHOE YMEHBIIEHHE KOHLIEHTPALIMY O30HA, MOAYYNIIO HASBAHKE «030-
HOBOH AHIPLI». B HACTOALCE BPeMS «030HOBASA LbIPA» BLILLAA 32 Npeacis!
KOHTHHEHTA ¥ 0 pasmepaM (10 miH km?2) npesbimaer nnowans CIIA.

MeHnburas no pasMepaM «apipa» HabGnogaeTcs H Haa ApkTuxoit, Or-
MEUAETCH MOABJIEHHE T. H. «BGny:KNalouy Jup» naomaasio ot 10 mo 100
THIC. KM? B ApYTHMX PErHOHAX, TAE MOTEPH 030HA focTHraoT 20—40% ot
HOPMANBHOTO YPOBHS (0KoJ0 0,06 Mr/m?). BecnpeuenenTHas aHoManus
030HA KaK 10 YPOBHIO €10 JepHIIMTA, TAK H N0 pasMepaM 3aTpOHYTON Tep-
putopuu 6bina oTMeueHa B Poccun. CornacHo Pocruapomety, B pespane
1995 r. Hap Bcem CeBepHEIM NORYLIApHEM, A 0COGSHHO HAI pAIOM paiio-
HoB Bocrognoi Cubupu BrioTh A0 Ypana 3adiMKCHPOBAHO peKOpIHOS
YMEHBUICHHE KOHUEHTPAWH o30Ha — a0 40 %, coxpaddasileecs B Teve-
HHE 25 CYTOK. K CepelHHe MapTa B OTAEALHLIX palloHAX OHO AOCTHTIO
50%. Kak cneacrbHe, B alpelie H AeKabpe OTKIOHEHHE OT KTHMaTHyec-
KHX HOpM cocTaBpuio 15%,

Kpaiine onacHele Ans 4eNROBEKA W MHOTHX XABOTHHX MOCNeNcTBUS
HCTOIHEHHS! 030HOBOTO 9KPaHa — YBEAHYSHME YHCA 3a00MERIHHA DAKOM
KOXH M KaTapaKToil a3, M3-3a yMeHbIIeHH KOHLUEHTPALMY 0O30HA TONDb-
k0 Ka | % npoHcxoluT YBEeAHUEHHE HHTEHCHBHOCTH Y -HanyyeHna y no-
sepxHocTH 3eMmit Ha 15 %, B cBOWO 0Yepens, 310, COMMAcHO ODHHHAL-
1tbiM JaHHKM QOH, mpuBOAKT K NOsBACHHIO B Mupe 100 Thic. HOBBLIX Cy-
naep KaTapakTel B 10 THIC. CAyYaeB paka KOXH, a TAKXKE CHHXEHWIo
HMMYHHTETA KaK ¥ YeJIOBEKA, TaK H ¥ XXUBOTHBIX.

IMoMuMo yxymiieHHA 310POBHA, HCTOLICHHE 030HOBOTO €108 CNOCOG-
CTBYET YCUASHMIO «TIAPHUKOROre 3hdiekTar, CHIKEHHIO YpoxXaitHOCTH,
NErpajalii MOYE, o0LeMy 3arpAsHEHHIO OKpYXawwei cpens. CornacHo
I10).B. Hosuxony (1998 1), NpOHHKHOBEHUE YEPES «OIOHOBLIC ABPhI» COM-
HCYHBIX PEHTICHO- W YABTpadHONeTOBhIX Ayueit, sHeprust HOTOHOB KOTO-
PhiX TIPEBLILACT SHEPIHIO NYUCH BILIHEMOTO criekTpa B 50—100 pa3, ypemn-
HBAET YUCHO MOUIHLIX NECHBIX HOXAPOB,
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QOCHOBHBIM aHTPONOTEHHHM aKTOpOM, Pa3pyIIAOLLIKM 030H, CHKTA-
10T (PPEOHBI (XTAA0HBI), KOTOPhIE IIHPOKO HCTIONB3YIOTCS KAK Tasbi-HOCH-
TeJTH (TPONUANEHTH ) B PATMYFOTO POAA A3PO30MbHBIX HALIOHUMKAX, XO-
JOAUAbHHX YCTAHOBKAxX U T. I.

DpeoHH CMOCOGHEL HAXOAUTBCA B amoccbepe. He paspymancek 70—
100 neT, MO3TOMY OHH BCEIa NOCTHTAOT O30HOBOTO CNOSA W Pa3pylIaloT
ero. [Tpr 5TOM KaXplil aTOM XIOPa KaK KATaAH3aTop Cnoco0CH pa3pyLIHTE

. 50 100 Tic. aTOMOB 030Ha. 10 HEAABHETO BPEMEHH B MUPE NPOH3IBOAWNOCDH
oxono 1,3 MJIH T 030HOpa3pyLLaoluX BeliecTs. Okono 35% npoussomn-
MOTO 06BeMa puxoaunoch Ha CLIA, 40% — va crpaun EC, 10—12% —
finonna, 7—10% — Pocous. |

W3 Opyrux TeXHOICHHBIX TIPHHHH pa3pyllcHKUs O30HOBOTO. CTOS Ha3hl-
BAIOT YHHITOXEHHE JICCOB KAK OCHOBHbIX NMOCTABLUAKOB KHCIOPOXA B aT-
Mochepy. 3apeCHCTPHPORBAHO TAKXKE PA3PYIICHHE 030HA TIPH ANEPHBIX B3PLI-
Bax B aTMocdepe, KPYNHEBIX [I0XKAapaxX ¥ APYTHX SIBICHHAX, COMPOBOXKIAKD-
WHXCH NOCTYIUIEHHEM B BEpXHHE CJIOH aTMoC(epsl OKCUIOB a30Ta H
HEKOTOPHIX YIYIEBOAOPOIOR. YHHUTOXKAIOT 030H NOETH CBCPX3IBYKOBBIX
CaMONIETOB B cTpaTocepe, 3aNyCKH KOCMHYECKHUX pakeT. Tonbko OAWH 3a-
NycK aBUaKoCMHueckoi cucteMbl «[latn» mpueonnt k notepsam 10 MK T

. 030H4. 300 TAKHX 3aIYCKOB B I'0J, — M NPAKTUYECKH BECh G30H GyaeT yHIY-

TOXeEH.

Tpuponnnie kaTacTpodul. CrielHaNMCTHl YKa3blBalOT HA YXYAWECHHUS

OBCTAHOBKH C NPHPOIHEMH KATAKTH3MaMH, 00YCIOBNIeHHOE, TPEXAE BCC-
10, MOLIHLIM AaHTPOITOTEHHEIM BO3leHCTBHEM Ha Gruochepy U ToGanbHbBIM
noTemieHHeM KiuMaTta. Ormeaaercs {B. Branumnpos, H. loarnx, B. Ma-
keen, 2000 1), YyTO 9Ta TeHISHLMA XapaKTEPHA AT BCEX CTPaH H MOATBEPXK-
DaeTca AaHHBIMHU puC. 2. _

JameueHo, uTo Hapboaee HBICTPO BO3PACTACT YUCAO KaTacTpod ¢ Bbi-
COKHM 2KOHOMHYIECKHM YIIEepOOM: 3a mocneauve 30 neT UX YHCIO YBETH-
uyuiock B 4,1 pasa. 3a 3T0 Xe BPeMA YHCIO karacTpod ¢ NoCTpalaBUIMMK
Bo3pocho B 3,5, a KaracTpod ¢ norubuvMu — B 2,1 pasa.

CornacHo aaHunM sxcniepros CLUA; cTuxmiiHble GeacTens 0GyCnaBIn-
BAIOT OT 3 10 5% MpeXIeBPeMEHHON CMEPTHOCTH U MATepHANLHBIH ymepd
okono 1% Banoporo HalMoHanpHoro npoaykra (BHI). C 1995 no 1997 rox
JNKBHIALMS TIOCTEACTSHI IPHPOIHEIX GeacTenil obxoannack AMepuke B
50 Mp O, B IO, Win | MIP/ BOAT. B HeAemo. B peayasTate HaBOAHEHHH
B 1991, 1994—1995 u 1998 rogax Kuraii notepsin ot 20 1o 30 mapx aomwn.
Hapoxsenus B 2002 & Ha CepepHom Kaskase npuuusnnyn Poceuu yiuepd B
MUIHAPIH pyGnel H YHECIH OeCATKH YENOBEYECKUX XKH3IHEH.

HanGonpnmii pyuHaHCoBbIH yilepd MPHXOAMTCA Ha HABOAHEHHS, 3€M~-
JIETPSICEHUS. W YParaHbl, OIHAKO 3aCYXH W FOOA MOLYT CTaTh NPUYMHOH
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Puc. 2. PacnpocTpaHeHHOCTE NPUPOLHBIX KaTacTpod Ha 3emne
sa nepwop c 1962 no 1992 .

1nHenu GonbiIore KonnyecTea mogeit. Tak, roaoa yHec XH3Hu 42% npo-
neH, noruburny o eeex GeacTeuax. [Tomcunrade, uto B 1999 . oburne u-
UIHCOBEIE TIOTEPH npeBnicuny 100 mapx zomn. Beero B atoM roay Guisio
KIPCTHCTPHPOBaHO 707 KPYIMHRIX KaTacTpod, B TO BpeMA KaK B IIpeabIny-
e roast wx 6emo or 530 go 600. Ho BecbMa CHMITTOMATHYHO, 9TO 1O
cpasHeHHo ¢ 60-MY rooaMH KOIHIECTEO IPHPOIHLIX GeCTBHIT 34 ocie-
nuue 10 netT yReTHIHAOCH B 3 pasa, a 3KOHOMHYECKUE MOTEPH BO3POCIIH 33
FIOT XK€ NIEPRON BpeMEHH HOYTH B 9 pas. .

Mexay NpHpOIHBIMH ONACHOCTAMYU CYUIECTBYCT B3AHMHAS CBA3b, ONHO
NILICHUE MOXET MOCAYXUTE IPHYWHON, CIYCKOBEIM MEXaHM3MOM MOCEe-
HYOLHNX. 3TO T.H. NPUPOORAR Hentus peakyus, KOTOPasl NPCACTABAIET €O-
ool (mo H.@. Peiimepcy, 1990 ) uens EpUPOMHEX ABNCHWH, KaXI0e H3
KOTOPHIX BIeYeT 3a co00i U3MEHEHUE ADYTHX CBA3AHHBIX C HIM ABJACHHH.
14K, HAMPHMEP, HCYE3HOBEHHE HACEKOMOTO-ONBUIHTENA ASAAET HEBO3MONX -
NN NIOROHOUICHHE PACTEHHS, A CIeROBATENBHO, MOARICHHE HOBEIX MO~
KOJICHUIE BHIA, PASMHOXAIOLIEr0CA TONBKO CEMEHAMH. D10, B CBOIO 0Ye-
Peith, BeIeT K HCYeSHOBEHHIO XUBOTHBIX, CBA3AHHMX ¢ 9THM PACTEHHEM, 4
HEIUT, UX NAPA3KTOB H T. J.

YkaxeM Takxe, YTO MPHPOAHBIE KATACTPOMH YACTO HHHITHUPYIOT TeX-
HOICHHBIE: TIPOPBIB TUIOTHH, MOXAPH! M BIPHIBE, XMMHYCCKHE 3aTpA3He-
1S H T L, 9TO, eCTECTBEHHO, YBETHYHBACT SKOHOMHYCCKHHA yinepb.
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MHOCHe YueHbI¢ BPHLLTH K BLIBOLY, YTO BO3pacTaHHe YHCia OeacTBuit,
KaracTpod, UpesBEMARHBIX CHTYALMH CBIACTEABCTBYCT O BXOKICHUH Ye-
JNIOBEYECTRA B HEYCTONYMBYIO CTATHIO CBOETO PAa3BUTHA, Ha3KIBAEMYTO TOM~
Koit Gugiypxanun. Tipy >TOM MONYEPKHBAETCS, UTO PEUb HICT O TYNIHKE, KyAa
B CBOEM PA3BUTHH, CBOGOOHOM OT IKONOTHYECKOH MOpaiH, 3aillna «pbl-
HOYRO-NTOTPEOHTENLCKAS IMBHINIALHA>. ’

AlTponorennoe soaaeicTane Ha Gumxnuii Kocmoc. OKON0O3eMHOS KOCMHE-
yeckoe npocTpaHcTso (OKIT) Mrpaet orpoMHyio poib B CIOKHEHLIMX CON-
HEYHO-3eMHBIX B3AHMOCEA3AX, ONPEEAS IOWMX YCIOBUA XH3HU Ha 3emie,

ARTponoreHubie BodgericTeua Ha OKIN, cBa3aHHbIE C HAYAIOM KOC-
MHYECKO# phl, BEChMa OMacHbl, OHH CKa3anHCk 3HAYUTETbHEE YPOBHA
60s1c¢ MIPOJOIKUTENLHOTO BIMSIHAA YENOBEKa Ha J1I00YI0 IPYTYI0 IPHPOA-
HYI0 Cpelly, HaIpHMeED, MPH3EMHYI0 aTMOChepY (tponiociepy). OKIT ys3-
BHMEE, HEXEH JPYTHE Cpesibl, NOCKONBKY KOAHYECTBO BCLISCTBA B HEM
HEM3MEPHMO MEHDIIE, 3 HHCPreTHKA MPOUECCOB TOPa3lo cnadee no cpas-
HeHuio ¢ Tponocdepoii, a Tem Gonee rEapo- U auTocdepoii.

BuiensioT cAeAyIOUHe BUAL BO3NEACTBHNA YenoBeka Ha 3Ty Cpeay:
1) BLIOPOC XMMHYECKHX BEIUECTE BCACACTBHE paGoTEl ABHrATENEH paKeT;
2) co3maHHE DHEPTETHUCTKHX 11 AMHAMHYCCKHX BO3MYLUEHHW B pe3yIpTaTe
HONETOB PaKeT; 3) 3arps3HeHHe TBEPABIMH (PParMECHTAMY, KOCMHYECKHM
MycopoMm; 4) DAEKTPOMATHHTHOE M3NTYYCHHE PalHOTIEPEIAIONINX CHCTCM,
5) PAEHOAKTHBHOE 3arPA3HEHUE W KECTKOE HITYUEHHWE OT AAePHBIX SHEP-
FeTHYECKUX YCTAHOBOK, HCMONB3YeMbIX HAa KOCMMYECKHX aMNapaTax;
6) monmanaHue 3arpAsHITENCH K3 MPH3EMHOM aTMocdepsl.

IpakTHIECKH BECKOHTPONBHOE UCTTONB30BAHHE OKII npuseno x ero
3ATPA3HEHNIO OFPOMHBIM KONHYECTBOM Mycopa (Gostee 3000 7, Mo AaHHBIM
M.H. Bnacosa, 1998 r.}, @parMeHThl BOCASAHETO COCPEAOTOUHBAKOTCA HA
BHICOTaX Gonee 400 KM; OHM 3@HECCHBI B KATAIO0L, 38 HHMH BEACTCA [IOCTO-
aHHoe cnexenue. Haubonee onacHo BonbiIoe KONHUECTBO MENKUX (MEHEE
10 cM) OCKONIKOB; KX MOTOK CYLIECTBEHHO NPEBLIACT NOTOK METEOPHTOB.
10 HEKOTOPSIM JAHHBIM, NPU COXPAHEHKHH COBPEMEHHBIX TCMIIOB 3aTPA3-
HEHHs 0blllee KOJHYECTBO TBEPABIX YaCTULL pa3MepoM Goaee 1 cM Bhipac-
Ter 3a 100 net Oonee yeMm B 2 pasa, 9TO NPEACTABUT PEaibHYIO ONACHOCTE
ILIA KOCMUYECKHX MOAETOB. ’ '

Han60Jjice OMACHHIMU ¢ TIO3HIIMH M3MeHeHNs croiicts OKI1 B Hera-
TUBHYIO CTOPOHY NPU3HaeTCs BLLGPOC XUMUYECKHX BewuecTs. Tak, B pe3yns-
TaTe MpoNeTa OAHOM TAXeno# pakerh «Ipoton» B OKI nocrynaer okono
100 T BOABL W Bosnee 90 T xHOKcHAa yraepoaa. s amepukatckoro «Lilar-
JIa» STH TIOKa3aTean Boime: 470 W 110 T COOTBETCTBEHHO. YKa3aHHBIE XU~
MHYECKIE BELIECTSA aKTUBHO PEarMpyIoT ¢ MOHAMHN KHcaopoaa HoHocde-
Pbl, MPHYEM OKa3QJIOCh, YTO MPOLECC HAET ropaso GbiCTPEee, HEXEN B eC-
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ICCTBCHHBIX YCNOBUAX. Kak cnencteie, pesko BO3pAcTaeT CKOPOCTE PEKOM-
OHIALHH HOHOChEPHOW MIA3MBL M CHUXAETCS KOHUEHTPALlis 3apskeH-
HIWMX YACTHIL, T. €. 06PA3YIOTCH T.H. ¢HOHOCPEPHBIE ALIPbI». Cooﬁmano‘:b;
10 Hanbonee KpYMHOMACIITaGHbIE HAPYIICHHS 6BUTH 3aDETHCTPUPOBAHBL *
nacnae sanycka pakeT «Catypu-5» (CIIA): ropusoHTanbHEE pasMepb!
*JLkl Pbi» COCTABILTH THCATH KUIIOMETPOB, 3 CONEPXKAHHE SNEKTPOHOR YMEHb-
1HIIOCH B HHX B HECKOABKO pa3. HanoMHuM TakXe, 4TO AHOKCHA YIEpo-
i1, KOTOPHIE MPH 3aNyCKe pakeT pacnpoCTpaHAETCA HA COTHU KHAOMET-
DoOB, HrpaeT GoABLTYIO poNb B TEIUIOBOM GanaHce Tepmocepsl.

) Kak cuuralor cnenuanuers, coxpanenue OKIT xak BHetuHei 3awuT-
1ol 0DONOYKY 3eMIH BO3MOXHO TONBKO TIPH YCIIOBHH OTPAHHYEHHS ILyc-
KOB paKeT H IPHHLUMNIHATPHOTO N3MEHEHHS TEXHUYECKIIX CPEACTB W METO-
HOB BHIBEACHHS KOCMHYCCKWX KOpalileH Ha opOuTY,

Dxonormueckuii Gymepanr. He Hano 0601bLIATLCH 04eHb GHICTPBIM VBe-
HHYCHHEM YHCACHHOCTH YEIOBEYECTBA B XX B., Ha3EIBACMbIM JeMOTpatH-
"ICCKHM B3PBIBOM, TEM, YTO IIOYTH 735% YHUCIEHHOCTH YEI0BEYeCTEa 3a BCe
BpeMs ero cylecTBOBaHHA Xuayn B XX W Hauane XXI sekos. Crenyer 3a-
MITHCH BOTIPOCOM O 300POBBE YETOBECUSCKOM MOMYASILMH.

3nop01_sbc YENOBEKA H 001UECTBA B LENTOM ONPEREIIeTC MHOTHMM KO-
NOVHYECKUMH HaKTOPAMH, CPeTH KOTOPBIX 3arpAZHEHHE BOOB (Npexiec
HCCro MUTBEBOI), BO3AYXA {1 MOYBHI, KAYECTBO THTAHHA, YPOBEHD AHTPO-
1IIOreHHBIX DU3MYECKHX mosiel (wyM, BuGpalus, HHGPa3BYK K IMEKTPO-
MUFHHTHBIE 3ATPASHEHHA, BOSHHKIUHE B PE3Y/LTATE AEATENLHOCTH YENO-
ncka). B mocnemHee BpeMst ypoBeHb UHBHIA30BAHHOCTH CTPAHbI ONpeae-
N4CTCA B NEPBYIO OYepeldb HE Pa3sBUTHEM TeXHWKH M TPAHCIOPTa, a
Kawecmeom IKUIRY, B KOTOPOM NMPOAGAKHTENBEHOCTb XU3HE YeI0BEKa AB-
NACTCST OCHOBHHIM MoKa3ateneM (Tadn. 3).

c Tabnuya 3
PeaHAA NPOACITKMTENEHOCTL AXWIHW YENOBOKA B PasMbIX CTPAHAX
CTpauna Cgm NPOJOIMTENIBHOCTE XU3HH, OOk
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DpaHuun, Nepmaius 74..78

CUIA 72

Poccha 65

Kuraii 64

Wnamna 44
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KaK BHIHO, ¢ pa3BUTHEM SKOHOMHKH MPONOKHTEALHOCTE XKHIHH pac-
TeT, H 3T0, KA3anoCh GBI, BeCOMBI aPryMEHT B NOTE3Y TEXHOKDPATHYECKOTO
passuTHa upeMAusaunn. Ho ectb i 06paTHad CTOPOHa MCAATH.

Takas cOXHeias MupoBas npobneMa, KaK Aemorpaduieckan, 1o~
poxgaemasi B3PEIBHLIM POCTOM HaceNeHUA (0GYCIORIEHHBIM U YBC/IHYE-
HHEM TIPOJIONIKUTEABHOCTH XH3HH YE/10BEKA), MPHBOANT K PE3KOMY IO~
BRULCHHIO HATPY3KM HA OKPYXAIOWLYI0 Cpely B pe3yibTaTe YBEAWHCHIA
norpeGHOCTeil Moaei B IPOOBONILCTBIN, SHEPTHH, XIS, NpPOMBILIIEH-
HHIX TOBApax # 7. A. O4eBHOHO, 4TO Oe3 pemeHud IeMorpaduueckoit mpo-
B71eMbl, 663 CTAGHAN3ALMA YHCIEHHOCTH HACENEHHs HEBOSMOXHO CACP-
KATH PAIBHTHE KPH3UCHBIX 3KOJIOTHYECKUX MPOLSCCOB Ha TUTAHETE. B cBoo
ouepelh IKOAOIHYECKHE MPOOAEMEl ONYCTHIHUBAHMA, obeanecenus, BbI3H-
pad JerpalailHio W THOEMb CENbCKOXO3AHCTBEHHBIX 36MENb, TIPHBOIAT K
0BGOCTPEHMIO MUPOBO TIPOLOBOALCTREHHOH TIPOBIEMET. B peaynrTaTe 0KO-
110 20% RuTe1eil NiaHeTsl NOCTOAHHO HEAOSHAIOT; KaXabie 24 4 OT rofoaa’
YMHDAET 35 THIC. YEN10BEK, U3 HUX TPH 4ETBEPTH — IIETU 10 5 ner.

OB61eH3BECTHA B3aHMOCBA3b 310POBbsA JI0AEH N KaYeCTBA OKpYXKalo-
weit cpennl. B smoxy yp6aHu3auMK H HHAYCTPUANTH3ALIA NI0AU GoABIIYIO
YacTh BPEMEHM NPOBOAAT B MOMEIEHHH. HeM ZONbLIIEC OPraHu3M HI0JIH-
pOBaH OT BHELTHHX KTHMATAIECKHX HAKTOPOB U HAXOMUTCA B KoMpopT-
HBIX WK Cy6KoMMDOPTHHIX YCIOBHAX MUKPOKIMMATA MOMCINCHHA, TCM
GONBIIE CHUXAIOTCA IPHCHOCOGUTENLHBIE PEAKITHI K MOCTOAHHO H3MEH A~
JOLLIMMCH TIOTOIHBIM YCAOBUSAM, B TOM YHCIIE 0CAAGAAIOTCA MPOLECCH Tep-
Moperynsamvii. B pesysibraTe HapylacTcs NHHAMHYECKOE DABHOBECHE MEX-
AY OPraHM3MOM Je/IOBEKAa H BHELIHEH cpeaoil, BO3HUKAIOT OCHOXKHCHHA ¥
mogeit ¢ cepaeyHo-COCYIHCTOH nATONOruCH — Kpu3bl, MHPapKT MEOKAp-
13, MO3TOBRIE HHCYABTHI,

3a niocneqHHe SecSTUNETHA BO MHOIMX PETHOHAX fIA9HETH BHELHAA .

cpefa No TOKCHYECKOH arpeCCHBHOCTH CTM ApYroii, 4eM Ta, B KOTOpOA
IIPOHCXOIMNA ABOMOLMA XHBHX OPTAHHIMOR H KOTOpas NOPOAUNA 1ETI0-
exa. [1o cyTH, COBpEMEHHOE YENOBEYECTBO KAK Dbl 11EPCCEANNOCH Ha JIpy-
ryio, Gonee ppaxaetHylo nnaHety. OHa IMILL BHELHC NOXOXA HA 3emmio,
[Ie B TeSeHHe MUAIHOHOB JeT GopMHPOBAICA YeNOBCUCCKHA OPraHH3M.
ANanTauHOHHBIE CHCTEMBI €10 OKa3aNnuch Ge33aMTHLIMU MEPEN HOBHIMHA
BuaMH Guonoruyeckoil arpeccki. OTCIONa M HEBOIMOXHOCTD OTOeNBHO-
I'0 4€I0BEKA, BEPHEE, €r0 BHYTPCHHHX MEXaHHUIMOB H CHCTEM X H3Heobec-
MevYeH s, NPHCHOCOBUTLCA K JaBHHO00OPa3HOK TpancdopMaLMH BHELHEH
cpenel. TIpy TOM CEUMANUCTi B 061aCTH FEHETHKM YKa3HIBAIOT Ha Heob-
XOAUMOCTS Y4ETa elIe 1BYX MOMEHTOB, KOTOpBIE OBYCnOBNEHb cneunbu-
Koii HacJeACTBEHHOTO annapata: 1) naToloru4ecKue CABUrH B WMMYHHON
CUCTEME HE TOILKO MOIYT [epeIaBaTbCs NO HACAEACTRY, HO IPH HeOnaro-
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NINETHBEX YCIOBHAX MEIOT TEHACHUMI) K HAKOIUICHHIO; 2) MYXCKadA 0coBh
MCHCACTRUAE OCOOEHHOCTE A MEXaHM3MA axarTalliy Gyaer Gomplie CTpagaTh
1 IKOA02UNECKO20 RPECCHNA.

[0 nanHeiM BeceMupHoii opraHusanus 3apasooxpaneHusi (BO3), ecnn
NONPCKACHUE TeHeTUYECKOTO aNMapaTa y HOBOPOXKZEHHBIX npenucu-; 10%
10 1eu30eXHO HauHeTes BEIpokneHue Hauud, Hexe, no 3xcnepmm;
(CNIKAM, 3TOT IPEAST B HEKOTOPHIX 30HAaX SKOI0rHYecKoro Geactena Poc-
* 111 YXX¢ MPEBLINCH. YIMBUTENLHO, HO HeGNArONOMYNHO 110 3TOMY NOKa3a-
1w i B GnarononyyHoit ANoHNH: MO-BALHMOMY, OT «MeCTH» NPUPOIbI
e CHPHTATRSAT HUKOMY. '

Kak uzsectro, CTIU/ (cunapom npro6pererHoro WMMYHHOTO TegH-~
nia) soiseiBaeTes BUY-undexumeii. Eciu omenvBaTs 310 SBICHUE C BH-
(W yPMAUMOHHBIX TO3ULMH, To CTTH]] MoXHO PaccMAaTPHBATE KaK CHHXKe-
1tne HMMYHHOW CHCTEMb] YeNIOBEYECKOTo opranmaMa. Hecnenosanusg mo-

ki LUK, MTO RETPAAALNA OKPYXalOleH PUPONHON cpels! BLI3HIBAET
VINCICHUS M iaxe paspylileHue nocnenrei. Orciona, mo K0.M. Topckomy,
w1 IPUHUMITHANBHOM PASHULEL, BEI3LIBACTCS M TIONABIEH He HWYHHDi;
cneremsl BUpYCoM BUY iR 5KOM0rMYecKHM RPECCHHIOM. 'DTo 1alo eM:
W MOXHOCTE CHOPMYTUPOBATD MOHATHE IKASOZULECKOZ0 CUNOPOMA npnoﬂ'{
Pemieinozo umMmynnozo degpunuma (SCTIU).

JlaBMHOOBPAIHEIA TEXHOKPATHMECKHH NPOIPEce BH3ILBAET H JABUHO-
sLNIIHYIO LIOGATBHYIO JCTPafALHIo IPHPOIHL, a 3TO, B CBOIO o4epeb, crno-
+ IICTBYET COOTBETCTBYIOMIEMY CHHAXEHHIO HMMYHHOTO CTaTyCa qulon’eqec-
RO NOTIYASIHE. VIHTerpauus Boex 3THX IPOLECCOB RENET K CHIKEHMIO ee
INNICINEKTa, BO3PACTAHMIO CTEMEHH NeGHILHOCTH, YMEHBLICHHIO 300P0-
HOTO 5I1PA NOMYIALMH 1, KAK CIENCTBHE, 3aMETEHHI) TEMITOB NIPOTpecca B
iennckoM Syaymes. C TOYKH 3peHNs SBOTIOLHOHHOM 3KOIOTHI Y€I0Be-
ki1, KA'ICCTBO YCAOBEUECTBE IO KPUTEPHSAM 3IOPOBbA HEBEAHKO M MIPOAOJ-
AdCT CHIKATBCS. (JHO NIONAKAET B 3aBHCHMOCTB OT TIPUMEHEHUS CPEACTE
HIXYUICHUS XUM3HH, KOTOPHIE TEM HE MEHEE He MOTYT CHH3UTh 06myIo 3a-
InMcHaeMOCTE monet: Gonee 30% ux GOALHEL, a B BospacTe 60 aeT — 80%

(YrcioZia BITONHE NpaBOMOYEH BLIBO/, YTO HAHGOAEE XDYTIKMMH B ymo-'-
B4 JKOTIOIHIECKHX KPH3UCOB M KATACTPOd OKA3HBAIOTCA HMMYHHASA CH~
* 1CMit M MHTE/IEKTYQIBHBIH CTATYC YeT0BEKA. DTO 0GCTOATENBCTRO, eCiH

HE NPHHATD HAUIEKALHX H BECHMa OTEPATHBHLIX Mep, CHOCOBHO YCKO-
Pl 1uGenh DHBUIH3ALMA.
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§ 6. OCOGEHHOCTN COBPEMEHHOro
3KONOrMHECKOro KpU3nca

[ToHSTHE «3Kat02HMecKHull KpHIUCH» BNEPBLIC MOABRIOCE B 1972 . HACTpa~-
HHIIAX IEpPBOTo AoKAaxa PUMcKoro Kiayba — ABTOPHTETHOH MEXIYHApPOd-~
HOIl aCCOLMALIH IO H3YYEHHIO (N0GaNbHHX MPOBNEM COBPEMEHHOCTH,
B 3ToM JOKIale, 03arnaBneHHom «[lpenesl pocTar, aBTOPCKUH KoAJek-
THB MOZ PYKOBOACTBOM aMEPUKAHCKOTO KHOEPHETHKA H. Meioysa noct-
PO TIPOTHOCTHYECKYIO MOIENb MHPa, UCTIONL3YA B KAUECTBE nepeMeH-
HBIX GAKTOPOB POCT HACENEHNA, KATATANOBIOXEHH, 3aHATOS FeJJOBEKOM
3eMHOC POCTPAHCTBO (CTENEHb HAPYLIEHHOCTH 3KOCHCTEM), CTENEHD HC-
TI0ONb30BAHHA (IPHPOAHBIX PECYPCOB, 3arPAIHCHHA 6nocdepsl. BHBOAB
JOK/12A3 CBOAMITHCE K CICAYIOILEMY: TIPH COXpAHEHHH TEMTIOB DOCTA M TEH -
AEHIMH PasBUTIA SXOHOMUKH YENOBCHECTBO MPUAET X KatacTpoge ¥ Do~
ru6Her B 2100 r. K 3ToMy BpemMeHH Bojbluad 4acTh HaceJeHNA BHIMPET OT
rosioaa v ucromeHnd. [TpHpOAHBLIX PpecypCcoB HE XBATHT HA GPOU3BOACTBO
HeoGXOMMMBIX MaTepHanb6HbIX ONIar; H3-3a 3arpAsHeHUE OKpYXalowad cpela
CTaHeT HEAPHTOAHOM ANst 0GUTAKUA B HEl Yerlonexa.

[IpoTHBOPEYHs BO B3aMMOICHCTBHA obiiecTBa ¢ HPHPOAHOI cpeloi
HensGexHBl, MaTtepus (BEILECTBO, SHEPTUA H uHdopMalns) B npolecce
o6MeHa MEXIY OGLIECTBOM W MPUPOAOH HHKYAA HE HCHE3ACT, a IICPEXOIUT
13 oAHOI GOpMbL H COCTOIHHA B APYTYIO. [Ipu 5ToM mporpecc o61IeCTBa
Heuabe K10 HET «3a CUeT» NPUPOLLE, TAK KaK, YIOBICTBOPAT CBOH noTpeb-

HOCTH, IOAH B NPOUECCE TIPPH3IBOACTBA 3aMMCTSYIOT Y NPAPOIHON Cpembl

MaTepuanbHbie 6nara, oTUyXKIaa KXy Hee. Ho ecnu ob111ecTBO CYUIECTBYET
33 CUET MPUPOIH, ETC TIPOrPECCHBHOS PA3SBHTHE HE MOXET OBITE DECKOHEY ~
HoiM. Peanbioe 061LeCTBO Bcera passHBaeTCs Ha OFPAHHYCHHOM 10 obpe-
MY MPOCTPAHCTRE, KAKUM K ARMACTCS Halla IUiaHeTa. MoaToMy 06mECTBO
HEM36EKHO HA ONpeleNeHHOM 3Tane (B CHIY HECOTBOPUMOCTH U HOYRM'-
TOKMMOCTH MATEPHY) NOKHO CTONKHYTECH ¢ 3KONOIMYecKOi mpobneMoi.

TakiuM 06pa3zoM, yKasaHHas rpo6iema obycnoBieHa BO3PACTAHNEM PO~ '

THBOPEHWil B BELLECTBEHHbIX, SHEPTCTHICCKHX H HHPOPMAIIMOHHBIX CBA~
3ax oGllecTBa ¢ MPHPOAHOH cpeno.

34 UCTeKIIee CTOAETHE B YENOBEUECKOM OOLIECTBE NPOU3OLIH IBa BAX-
HelLIMX citBUra. Bo-MepBhiX, HE TOABKO PE3KO YBEIHYHAACH YHCACHHOCTD
Hacenenns Jemnu (10 6,0 mnpn yenosek B 2000 L), HO M COXPAHACTCA TCH-
NeHUMA JanbHei1uero ee Bospacranua. Ewe B Havane 50-X romos 3Ta M-
pa 6blIa BABOE MeHBLIE. BO-BTOPLIX, [POMBIIIICHHOE POH3BOACTBO, Bbl-
[yCK 3HEPTWH W NPOIAYKTOB CENBCKOTO X03HCTBA 3HAUTENBHO BHIPOCIH,

XOTH 1 He aJIcKBaTHO POCTY HACCACHHA.

L et Eonemampere -
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Y¢10BEeYECTRO 11O MOIHOCTH BO3AEHCTBHS HA IOBEPXHOCTHBIE O60I0Y-
1V IMIZHETBL YK€ HE YCTYNAaeT CYMMapHOMY BOSIEHCTBHIO BCeX XMBHIX opra-
HIrMOB, OHO HCNOJIB3YET HE TONBKO OTPOMHLIE SHEPTETHIECKHE PECYPCH
nociephl, Ho B He SHOCPepHBIE HCTOYHHKM YHEPIHH (HANPHMEP, ATOM-
HYK)), YCKODAA [IPH 3TOM TEOXMMWYECKHE Npeo6pasoBaHns npupo,n’.u. Or-
ICALHBIC AHTPOMNOTCHHbIE MPOUECCH TIPH YTOM HaMpaBNeHb! NPOTHBOIO-
MOKINO N0 OTHOLIEHHKIO K €CTECTBEHHOMY Xoay UX B 6iocepe. Do pacce-
nsNive METANNOB Py, Yraepoda U APYruX GHOTEHHEIX JJeMeHTOB
LOPMOXEHIE MEHEPAJIMIAIHH K FYMHOHKAUHE, OCBOBOXACHIE SaKOHCCD:
BIPOBZHHOTO YIAepona (Yronk, HedTb, 1a3) ¥ eTo OKUCNEHAE (CTOpaHHE)
HilPYTIICHHE KPYTTHOMACIUTAOHBIX ITPOLIECCOB B aTMocdepe, BAUSIONIHX Ha;
KAHMAT UT. 1. B KOHEUHOM UTOTE BCE ITO MPUBOAKT K IKOIOTHYECKHUM KPH-
wicam B Guocepe.

Ixogormveckuii kpusue (no UH. lento, 1989 1) — cuTyanmus, KOTOpast
NOHIMKAET B IKONROTHYECKHX CHCTeMax (GuoreoLieHO3ax) B pesyiLTaTe Ha-
PYMICHWS PABHOBECHSA N0/ BO3AEHCTBHEM CTHUXHUHEIX TIPHPOIHBIX SIBIE-
NHIW HAY B PE3YNBTATE BO3AEHCTBHSA aHTPONIONEHHHIX aKTOPOB (3arps3He-
HHC YETOBEKOM aTMOCgepH, Tuapocheps, eaochephl, paspyLieHHE ec-

TCCTBCHHBIX 9KOCHCTEM, NPAPOAHBIX KOMILIEKCOB, JECHHE [T0XKAPhI
HIPCTY/THPOBaHUe PeK, BHPYOKa JiecoB M ap.). B 6onee mupoxom cnmcﬂé
IKONOTHYECKHMHA KPH3UC — KPHTHYECKAA (asa B pa3BUTUH 6uocdeput, npu
KOTOPOA MIPOHCXOOMT Ka4eCTBEHHOE OOGHORJICHEE XHRBOIO BELIECTRA ,(BI:I-
MUPAHUC OZHUX BHIOB 1 BOSHUKHOBEHHE PYTHX). 3A€Ch YMECTHO [IpHBE-
cTH obpasHoe spicKasupanne 10.C. Ilesayxa (1991 1): «...DkoxoTHYEC-
KHIf KPH3UC — 3TO KHYT, KOTOPBIM OPHPOAA HAMPARIAET HAC HA EHIHHCTBEH-
110 MPOTPECCUBHBII «3eAEHBIH» NYTEH pa3BHTHA, HO 3T0 M TONOP, KOTOPLIM
IIPMPOJA CTCEKAET ¢ AECPEBA YSAOBEYECTRA TYIIHKOBLIE BETBH».

B NpeABICTOPUM M MCTOPHH YE/TOBEYECTBA YIEHbIE BECIISIOT PAL IKONO-
FHUIECKIX KpH3UCOB (Tabn. 4, no H.®, Peiimepcy, 1992 1. ¢ HaMeHEHHAMY)

CoBpeMEHHBIH KPU3NC YaCTO HA3LIBAIOT «KPU3HCOM PEAYLIEHTOB> r;o—
CKOJIBKY NPUPONOHEE PENYLEHTE! YXe He YCNeBaloT OYMULIATE OT aHTpc’)no—
ICHHEIX 0TX010B AN BOOGLIE HE CTOCOOHK 3TC AelaTe B CHIY 4yXIOTOo
ur::uponc :::"aoxﬁ'f:pa BhIGPACKIBAEMBIX HCKYCCTBEHHBIX CHHTETHYECKHX Be-
MeCTB — omuxos. UHade roso;

o xcenoluomiukss. pA, OHocdepa moTepara CriocoBHOCTD

TToYTH OMHOBPEMEHHO C «KPH3HCOM PEAYLIEHTOB> AKTHBHO PO BIA-
10TCA 182 APYTHX FKONOTHYECKNX HAMPAKSHUA: TEPMOAMHAMHYECKOE (Ter-
JIOBOE) H OOYCTOBACHHOE CHUXEHHMEM HAZEKHOCTH KOCHCTeM. OHY CBA-
JAHBL ¢ IKONOTHYECKMMH NOCNEACTBHIMA NEPENPOU3BOACTEA 3HEPTHH B
HuXKHeH Tponocdepe (MApHUKOBLIM 3¢MpeKT, CTPOHTENBCTRO TEMTOBAIX 1
ATOMHBIX INEKTPOCTAHLIHA M T. /L), 2 TAKXE HAPYLIEHIEM PUPOZHOLO SK0-

F 1 pOMLNIACH AR IKOROTHY
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JTOTHUECKOTO PABHOBECHS. YKA3aHHDIE IKONOTHYECKHE KPH3HCH (OHH yXe
Havanuch 1 ofocTpsTea B GnxaiieM GyayleM), BOSMOXHO, GyayT pa3-
pelleHbl, €CTH CMOTYT NPOU30HTH SHEPTCTUYECKAs M SKOIOTHYecKad pe-
pontoiwi, [Tepsas, XaK CYMTAIOT yueHEle, OYeT 3aKNI04ATBCA B MAKCHMANTE-
HOM SKOHOMMM IHEPTUH H MEPEXOAE K TAKAM ¢€ HCTOUHHKAM (anbTepHa-
THBHBIM), KOTOPHIC TIOYTYH He GymyT N0GaBAATh TENNO B MPU3eMHEA cToi
Tponocdepst. Bropas — B perynupyemoil Kosgosrouu (T. ¢. napaulenbHOM,
COBMECTHOIL, B3aHMOCBA3aHHON 3BO/MIOLIKH BCEX XKHBbIX CYHIECTB 6noce-
pbl) B CHCTEME «ODMEeCTBO—NPHPOLA».

B HacTosllee BpeMst BCE ACHee HAUHHACT OLIYHIAThCS HECOTIACOBaH-
HOCTh TEMIIOB H MACIUTABOE POCTA MUPOBOH SKOHOMHKH H HACECHNA C
BO3MOXHOCTAMY [IPHPOAHOH Cpe/ibl YIOB/IETBOPATD €10 PACTYLINE noTped-
HocTH. X03gHCTBEHHAS NEATCIBHOCTE MMONYYaeT Takoe pa3BUTHE, KOTOpoe
TIPUBEAET K MPEBLILICHHIO TIPEeNa MPUPOAHOTO TOTEHLIHANA IUTAHETRL, €6
TAK Ha3LBacMoH Recymeil emxocmu, MO KOTOPOH OLCHUBAIOTCA BO3MOX-
HOCTH 10 XHIHEMOLICPKAHKIO BCero xuporo Ha 3emne, Bee siBCTBEHHEE
AKCIIPOTIOPLMI B PACMPEAENICHHN MUPOBBIX IKONOTHYECKHX PECYPCOB.
W HIYCTPHATLHBIE CTPAHEI, COCTABIAA MO KOANYECTBY HaceNCHUA ONHY 114~
TYIO YACTb HACENEHUA TUIAHETH!, UCTIOAb3YIOT TEM HE MCHEE IBC TPCTH NPH-
POIHBIX PECYPCOB H B TO K& BpeMsi JAI0T YSTHIPE MATHIX 3arpASHAIOUHX
BEHIECTB W OTXONOB OT MX OGHIETC KONHYeCTBA, NPOH3BOAHMOTO B MHPE.
YKaxeM TaKXKe, UTO U151 OTHENbHBX PECHOHOB 3eMH YIPo3a 3K0N0THYSC-
KOl ONIACHOCTH HCXOAMT W3 CTPEMIICHUA HEKOTOPBIX PA3BUTBIX TOCYAAPCTE
B OXHOCTOPOHHEM MOPSALKE YIYYIUMTE CBOIO SKOTOTHIECKYIO CHTYALNIO 32
CYET HCMOAB30BAHHA FKOIOTHYSCKOTD IPOCTPaHCTRA IPYIHX CTPaH, HAMPH-
Mep, Pa3MeLleHHs ONACHbIX MPOH3BOACTE.

OTMeuYeHo BaXHoe HabnoaeHue: obIuyM A5 BCEX aHTPONOTCHHBIX
KPH3UCOB ABNAETCA TO, YTO BEIXOI M3 HUX CONPOBOXIANCH, KAK MPABUIO,
yMeHbUIEHHEM YHCIEHHOCTH HApOAOHACENECHNA, ero MHIpaLncH ¥ coum-
ANbHBIMH NOTPACEHHSIMH, B HEKOTOPHIX CAYYasAX KPHIHChH 3aBCPIIATHCD
CMeHOi# oBLIecTBeHHOTO cTpos. Hanpumep, mepBetii aHTPONOreHHLIA KPH-
31C BHI3BAT PACCENCHME CXOTHUKOB, WIIH «BE/IHKOE MEPECENIEHME HAPOIOR»,
[Tepexon K 3eMIENENHIO M CKOTOBOACTBY MPHUBEN K PA3IOKCHHIO NICPBO-

GHITHO-O6IIMHHOrO CTPOA H BOSHUKHOBEHHIO paboBIanenbyeCKOro, KOTo- |

POMY COMYTCTBOBATH OMYCTBIHKBAHNE H HCTOLICHHE 3EMEJIBHBIX PECYPCOB,
wTo 00YCNOBIIO Tiepexol K GeoansHOMY CTPOIO.
B.M. BepHanckuii ewe B Hadane XX CTONETHS Npeaynpexaan: «Mu

[IEPEXWNBAEM He KDH3UC, BOMHYIOWIHH caabple Ayny, a benuyattmnii nepe-

JIOM Hay4HOW MBLICITH 4€10BeYCCTBa, COBEpPLIAILIMACA JHLIbL pa3 B THICA-
uenetrer». Braalcwemyca GpaHLy3ICKOMY €CTECTBOMCILITATEI0 KOHLA
XVIII1 v Hauana XIX BB. X.B. Jlamapky NpHHALIEXKAT CACBA «...MoxHo,
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HOKYI, CKA3aTh, YTO HABHAYEHHE YEN0BeKa KaK OBl 3aKTI0YAETCA B TOM,
1robbl YHUYTOXUTS CBOH poa, NPEeIBapHTENLHO CAENTAB 3eMHOM 1ap He-
WWIOABBIM WISl COWTAHHsA», 3a00Iro A0 HAINEro TParH4ecKoro BpeMeHR
1l YHEHBIE APEABHICTH H 0003HAYHIIA HEMBICTEMMBIIT enle coBceM HelaB-
10 KPU3HC — KPY3UC HalIeH TEXHOTCHHOH UMBHIM3AUMH, KPHIHC YETOBe-
CCTBA B €70 CIOXHBIX, a TTOJYAc MPOTHBOECTECTBEHHBLIX OTHOIIEHHAX C
HPHPOAOH.

§ 7. KoHUenuuu MMPOBOTro Pa3BUTHS C YHETOM
KONOrMYECKNX ONPaHUYEHUN

OGyCnoBNeHHBIE aHTPOTIOTEHHOM AeATENBHOCTRIO W3MEHEHHA NPUPOI-
1oii cpeasl 6YMepaHTOM BEPHYIUCEH U K HX NEPBOTIPHYMHE — YEJIOBEKY,
« LM HETATHBHO CKAIBIBATECH HA CAMBIX Pa3lIHYHBIX CTOPOHAX 001IEeCTBEH-
noii XXKHU3HH, BEISHIRATD BCEBO3IMOXHNE KOLIHIAH COLUHANIBHOIO XapaKTe-
[¥1. FTO OBCTOATENLCTED OOYCIOBHIO HACTOATENBHYIO HEOOXOMAMOCTE TITY-
NOKOTQ ¥ BCECTOPOHHETO OCMBICIICHHS COBPEMEHHOTO COCTOAIHHASA CHCTE-
M «OBIECTBO—NPHPOAA», HAXOXKAEHHA NyTel TApMOHHYHOTO COYSTaHHA
HHPOIOMONB30BAHUS H IpHpoacchepexeriia. [Ina pewenus atoil npo6-
e Mbl TCTPeGOBANTOCE CO30AHHE 0c0o00To pa3nena 3KOIOrHH, MPU3BAHHOIO
ChopMYTUPOBATE KAYECTBEHHO HOBLIE THIIbI 3AKOHOB, OTPAXKAIOIIHX B3aH-
MOCRA3b OOLILECTBA, TEXHUKH W IIPUPOIB! B PaMKaX eUHOM eeoaxocoytocu-
cmepvt (TIC-CHETEMBI), :

Couuassnan 3xosoeun (no U.W. Jemo, 1989 ) — pasgen 5K0TOrHH,
KOTOPBIA UCCAEAYET OTHOLIEHHA MEX Y Yel0BeYeCKUMH COOBILIECTRAMH H
okpyXawniei reorpadguyecku-npocTPaHCTBEHHON, COUNANLHOR W Kyb-
IYPHOU cpedokt, a TAKKE NpAMoe H NO00YHOEe BAMAHHE MPOH3BOICTBEH-
noi ASHTENBHOCTH HA COCTAB H CBOMCTBA OKPYXAIOIICH Cpeabl, SKOMOTH-
*IleeKOE BOAACHCTBHE AHTPOIIONCHHBIX JAaHIIIAQTOB HA 3TOPOBLE YelJOBEKA
11l reHOOHA YENOBEYECKUX NONY AL Hif.

CouuanbHasg dK0A0rHS ARTASTCE HOBLIM HAYUHRIM HATNIPABICHHEM Ha
¢ rbiKe COLMOMOTHH (HAYKH O 3aKCHOMEPHOCTAX Pa3BHTUA H (DYHKIIUOHH -
poraHPA obuecTea), skonoruy, GunocodHH K Ipyrux oTpacied KynbTy-
P, C KOKIOH H3 KOTOPBIX OHA TECHO COTPHKACAETCS.

[napHasA 3a1ava COLMAABHOMH 3K0JIOrMM — Ha OCHOBE W3Y4eHWd 3aKO-
1OMEPHOCTER B3aUMOAEHCTEIA YEJIORSUECKOTO O0LIECTBA U 20 OTACALHBIX
ICPPUTOPHAIBHBIX TPYII ¢ MPHPOIOH pa3paboraTh HayYHHE TIPHHITUITH
5\ IMOHANBHOIO APUPOAOMOAb30BAHHSA, KOTOPEIE TIPEATIONATAI0T OXpaHyY
IPUPOLK! K OIITHMHASALHIO XXKH3HEHHOH Cpelbl 9e/I0BeYecKoro o0ecTsa.
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CHcTeMa <npupoaa—olIecTso»: OCROBHEIE KOHIENTYRNLHLIE HOJ0XEHNS
H 33KOHK. AHAIH3 BCero NpeaiiecTBYIOMEro oSWIeHud YelloBeKa U ecTe-
CTBEHHOMH cpelHl €ro OONTaHHA MO3BONWIY BEAETATE CACOYIOLHE KOHLETH -
TYaJbHBIE OCHOBbE IKOLOZHYCCKON Jormpunivt (ZOKTPHHA — PYKOBOIALMI
TeopeTHYeCKUA MPHHLMTI):

1. TIpupoaa H o6ixecTBO NPEACTARIAIOT COOOH cUCTEMY B3aWMOCBA-
3aHHBIX NOICHCTEM, TAE ECTECTBEHHBIE CBSI3H 9¢/I0BEKA H CPellbl €10
OOHTAHHA OPTAHHYESCKH MEPEILIETAIOTCA C COLTHAMTBHHMH CBASAMH,

2. CucreMa «ipupeda—obmecmeo> COCTONT H3 ABYX IIOOCHCTEM, COOT-
BETCTBYIOLUMX ABYM popMaM B3aHMOACHCTBHA oOILECTRA H TTPHPO-
IEl — UCMONB30BAHMIO H OXPaHe TPHPOAHOi cpelnl. Dxonomusec-
Ka8 MONCHCTEMA HAMpaBNeHAa HA HCTIONb30BAHHWE, MOTpebneHue,
npeofpazoBaHue Mpupodsl YeqosekoM. Ee zanaua — obecneynts
YIOBACTBOPEHHE IKOHOMUYECKHX UHTepecoB obmecTsa. Bropas
MOACUCTEMA — IKOL02HHECKAN, OHA BHIPAXAET 3KONOrHIeCKHE HH-
TEPECH YeAOBEKA, a CNENOBATEIFHO, H BCEro obIIecTBa B YMCTOH,
3AO0POBOH, MPOAYKTHBHONH M MHOr00BPa3IHON OKPYXAIOLIEH NPHpOoN-
HOM cpeze. .

3. B ueHTpe CHCTEMHI «aplupoda — olujecmeo> CTOMT YEN0BEK, BEICTY-
nas Npu 3T0M OJHOBPEMEHHO H KAK CYOLEXT BO3IEHCTBHA HA TIPH-
poay B pe3yAbTaTe CBOCH MPaKTHYECKOMN AEATENBHOCTH (B KOHO-
MHYECKOH NOICHCTEME), H KaK 00BEKT, HCITBITHIBAIOIIHI 00paTHOe
BO3ZNEHCTBHE NPUPOAL] (B 3KONOrHYECKOH TIONCHCTEME).

4, DKOHOMWYECKWE HHTEPECHL, BhIPAXKEHHEIE YKOHOMUYECKOH MoACH~
CTEMON, H SKONOTHYECKHE, NPOARNAECMEIC B paMKaX 3KONOTHYeC-
xoli moacHCTEMBL, EIHHB MO CBOCH COLUAALHON HANPABNTEHHOCTH,
TaK K4K BCE OHM MPU3BaHE 00eCNeYnTh XaNeCmeo HCHIHN HeA06eKd.
OnIHAKO TaKOE €AHHCTBO NPOTHBOPeTHBO. C 0OBEKTHRHOMN CTOpO-
HHL, MPOTHBOPEYKA TAKOTO POAA CYTh CNIEACTBUA NOCTOAHROTO 3KO-
HOMMYECKOI0 BO3NEHCTBHA Ha NMPHPOAHYIO Cpeay, noTpediieHHA H
MCIIONAL30BAHUA ee pecypcos. MoaobHoe BO3NECTBIE BHOCUT OF-
pHUATENBHEIE HIEMEHTRI B COaepXaHHe IKONOTAYeCcKON GYHKLINH,
BHTIONHACMON NPUPOOIE, MYTEM €€ ITOMYTHOTC 3arpASHEHHA, HC-
TOMIEHKS K paspyIIEHH ee 3NeMEHTOB. B CYOheKTHBHOM OTHOIIE-
HHM TaKHe NPOTHBOPEYAA BOZHMKAIOT H3-3a NpeHebpexeHus de-
JIOBEKOM 3aKOHAMH Da3BHTHA npupoakl. B edurcmee u bopvbe 3mux
npomusopewuii, NPEONONCHHH HeJOCTATKOB CHCTEMH CJIEIYET BHICTD
HCTOUHHK ¢ PA3BHTHA.

CHcTeMa supupoda — obigecmeo» pasBRBACTCA 110 ANANEKTHYCCKUM 3a-

KOHAM, NpPSINOAATAIONMM EJHHCTBO H B3alMOCBA3b 6CTECTBEHHOIO H CO-
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HHANBHOTO MUPa. JTH 3aKOHE! PABHO PACTIPOCTPAHAOTCA KaK Ha IKONOTH-~
ICCKHE, TAK H Ha DKOHOMHYECKHE OTHOLLICHHUA.

3aKon eIMHCTEA H BIAHMOCSA3HM NPHPOINOH cpeln Tpebyer yIUTHBATD
UHTEPECH €€ OXPaHBl KaK NMPH IKCTLTYaTallHA NPHPOAHBIX PECYPCOB, TaK 1
i npolecce NPUHATHA Mep TPHPOJOOXPAHHTEALHOrO coaepxannsi. [ipu
PCLIEHHH OTACIBHOM NpobeMul OXpaHbl WIH HCNONL30BAHKUA TIPHPOAHOH
¢pelbl HeOGX0AMMO YIHTBIBATL B KOMIUIEKCE Bee BaKTOpH, CNOCOBHbIC
OKi3aTE BO3lICHCTBME Ha Hee.

BaxHo¢ 3HAUEHWE JUTA OXPaHBl IPUPOIHOH CPEeAB UMEET 3aKOH 0da3a-
TEALHONO NEPeXona KOIMYeCTBeHHBIX H3IMeHeHHH B KopeHtbie KaTeCTBeHHbe
wimenenus. [locreneHHoe 3arpa3HeHHe Cpelbl HA ONPEASIeHHOM Tane
MOXET [IPHBECTH K KOPSHHBIM KAYECTBCHHEIM €€ H3MEeHCHHAM, NPH 3TOM
JKOAOTHYECKAA cpela MPEBPATUTCH B 30HY, OMACHYIO LA 3IOPOBBA YeNo-
nCKa, UIA PACTUTESBHOTO ¥ XKMBOTHOTO MHPA.

TpeTHif 3aKOH AMANEKTHKH OTPAXAeT eAARCTEO U Gopuly mpoTHRONO-
aoxnocteli. Bo B3aHMOOTHOWIEHHAX ¢ TPUPOJOH B KA4ECTBE NPOTHBOGOD-
CTRYIOLLAX CTOPOH 34€Ch BBICTYIIAIOT ABE KATErOPUH MHTEpecoB obLIecTBa:
IKOHOMHMYECKHE HHTepechl o0IlecTBa B YAOBICTBOPEHNH CBOHX MaTrepH-
1BHBIX TOTPEOHOCTEH Y KONOTHIECKHE WHTEPECH! YeIoBEKa H BCEro 0b-
(ICCTBA B YHCTOH M 3I0pOBOH WIS JKH3HH oKpyXaioileii cpene. [poTHs0-
peuHe MeXIY ITHMU MHTepecaMu CYLLECTBOBAIO BCEIA, TAK KaK YLOBIET-
ROpPEHHE MATEPHANBHBIX NOTpeBHOCTEH Heu3bexHO BacdeT 3a coboi
YINCMIIEHHE GUONCrHYECKMX CPEACTE YOORNETBOPEHHA HHTEPCCOB YEN0BE-
ki, JoBEIeHHE 3THX NPOTHBOPEUIIA O KPUTHYECKOH TOUKH, A0 AKTarOHM3-
Ml PUBOIHT K COCTOSHHIO SKONOFHYECKOr0 KPH3HCa, 3aBOAUT O0LIECTBO B
JKONOTHYECKHH TYIINK.

Cnenyiomii 3aKoH JHANEKTHKA — OTPHOAHHE OTPRIAHNA MOXHO HC-
rOJKOBATh B IHPOKOM CMLICTE KaK Bopb0y HOBOIrO €O CTaphiM, KaK OTPH-
IMe HOBBIM CTAPOTO Ha MYTH ABHXEHUA Brieped, M B YIKOM CMbICIE —
KAK OTPHIIAHHE YEICBEKOM B PE3yNBTaTe CBOEH HepallMOHANBHOH ASATCb-
IIOCTH B TIPHPOIE CAMOTO ceBs, CMbIC/IA CBOETO CYILECCTROBaHUSA B Gyay-
nieM. Yenopek, passupad x03s7icTBo He3 cobmoneHua SKoNOrHIeCcKuX HH-
ICPCCOB, OTPHLIAET CBOE CYUIECTBOBAHHE, OTPHLIAET caMoro cebs.

Counonpaponssie 3akonbl. BaxHol 3anaveii colMANbHON 3KONOrHH
SIVISETCH VCTAHOBICHHE KAYECTBEHHO HOBBLX THTIOB 33KOHORB, KOTOPBIC OT-
[¥UKATH Obi B3AHMOCBSA3b OBLIECTRA, TEXHWKH H NPUPOZLIL B Maciurabax eau-
WO CHCTEME — COUHONMPAPOAHLIX 3aKoHOB. OHUM MOTYT OHITE IOApAIEne-
ni Ha 33KOHBL Jkopezpeccd, HTHODUPOBAHHE KOTOPHIX BElET K paspylle-
w0 GHocdepsl 1 rnbeTH YeNoBedecTBa, H aKonpoepecea, CNocoBCTBYIOIINAC,
IIAIPOTHE, NOAACPXAHHIO YeToHuMBoCcTH I'IC-cHcTeM.
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MpuMepoM TIEPBEIX 3AKOHOB CAYXHUT 3aKOH Pa3BUTHA NPHPOAHOH CRC-
TeMM 34 CUET OKPYRAIOMEH Cpeanl: A106asd MpHPOAHAs CHCTEMA PAIBHBACT-
CA TONbKO 33 CUeT UCTIONB30BAHHA MAaTepHalbHO-3HEPIETUYECKHX H HH-
GopMaLIMOHHKIX BOZMOXHOCTEI OKpyXalollieli ee cpelbl. AOCOMOTHO n30-
JAPOBAHHOE CAMOPA3BUTHE HEBOZMOXHO.

JlaHHBIH 3aK0H UMeeT 60bLIOE TEOPETHYECKOE I NPAKTHYCCKOL 3HAYC-
Hue Garofaps OCHOBHBIM CJICACTBHAM, BuiTekaiownmM 13 Hero (H.D. Peii-
mepe, 1990 1.):

1. A6comoTHO 6€30TXOIHOE MPON3BOICTBO HEBO3IMOXHO, TAK KaK OHO
GbUIO O pABHOSHAYHO CO3AAHHIO «BeMHOTe ABUTaTensi». ([Ipeacrap-
JIEHHE O TOM, UT0 GHocdepa «paboTaET MO NPUHLMITY 6e30TXOUHO-
CTH TAKXE CNeAyeT NPH3HaTh OLIHOOYHBIM, NOCKONLKY B Hell Bee-
Il HAKATLIMBRIOTCA BbIOb BAIOLLHE K3 BHOMOTHISCKOTO KpYropopaTta
BelEeCTBA, (POPMIPYIONIAE OCaTOYHbIE TIOPOLEI).

2. Jlobasa BEICOXOOPraHM30BaHHass OHOTHYECKAsA CHCTEMA, KOTOpas
UCMONB3VET U BUAOU3MEHAET CPEAY XH3IHH, NIPEACTABNAET NOTCH-
LHANBHYIO YIpo3y Ma 50/1ee HU3KOOPTaHH30BaHHBIX cHeTeM. OT-
CIOIA CAeAyeT NPHHLIANMANbHON BAXHOCTH BBHIBOL: B 3eMHOil 610-
cepe DOBTOPHOE 3apOXKICHHE BHICOKOOPIAHMIOBRHAON KH3HN Bpsia
JH BOIMOKEHO — OHA 6yleT YHHUTOXKEHA CYLWIECTBYIOIAMA HHIHMH
OPTAHA3MAMM.

3. Buocepa 3eMIH Kak CHCTEMA Pa3BUBAETCHK HE TONLKO 34 CUET pe-
CYPCOB IUTAHETH!, HO OTIOCPEIOBAHHOE 33 CYET H 1104 YIIPABAEHUEM
KOCMHYECKHX CHCTEM (8CTeCTBEHHO, npexae secero ColHia).

BechbMa NMOME3HO 3HATH H NPHHUKN HenoJAoTH uH(popManny (IpHELNI
HEOMpPeaeNeHHOCTH): NPY MpOBefeHHH aKLUHH (0cobGeHHO KPYITHOMACLI-
TabHbIX) IO MPEOGPAZOBAHUIO TIPHPOAL! HMEIOMAAC MHPOPMALIHA BCeraa
HEZOCTATOSHA A ANPHOPHOTC (HE3ABUCHMOTO OT OTIBITA) CYKACHUA O BCeX
BO3MOXHLIX NOCHCACTBUAX (OCOBEHHO B AaieKol MepenekTUBe) OCyLIeCTS-
JIIEMOTO MEPOTIPHATHA.

JasHbIH NPUHIHN 00YCAORTEH Ype3BbMaiiHOH CIIOXHOCTBIO MPHPOI-
HBIX CHCTEM, HX YHHKATLHOCTBIO i HEU30eXHOCTbIo GOPMHPOBAHKS OTBET-
HBIX TIPHPOAHLIX LIEMHBIX PeakUHii, HATIPABIEHWE KOTOPHIX BECHMA TPYAHO
npenckasarh. TToaToMy ¢ UeALI0 YMEHBITEHHS CTENEHH HEONPENENEHHOCTH
HCOOXOMUMO JOTIONHATS MATEMATHYECKOE MOIC/THPOBAHHE HCCENOBAHH -
MU B IPWPOAHBIX YCAOBUAX, HATYDHEIMY 3KCIIEPUMEHTAMH M BHIACHEHHEM
eCTeCcTBEHHOM JHHAMHKH NPHPOAHLIX tipoleccos. Takoit monxon ocoben-
HO BaKEH [1PH SKCIEPTH3E KPYIIHLX MPOEKTOB Mpeobpa3oBaHus nprpoi-
HbIX CHCTEM, KOTOPHIE 3aTPATUBAIOT HHTEPEChl HACSIEHUA PAITHIHBIX pe-
FHOHOB, 2 TAKXE OCHOBb) XH3HEAEATENbHOCTH MHOTHX BUAOB PACTEHWI H
KUBOTHBIX. UTHOPHPOBAHHE 3THX BAXKHLIX BONPOCOB NPHBENO K Heyaaue
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[ |%IHO3ZHOTO MIPOEKTa Nepe6GPOCKA YacTH CTOKA CEBEPHBIX peK B 3acylll-
‘tuiside pafioHsl oprBmero CCCP.

K 3aK0HaM 3KONPOrPecca MOXHO OTHECTH TIPABUIIO «MATKOTO» YIIPaB-
Henns APUPOTOH: «MATKOE» (ONOCPEIOBAHHOE, HATIDABNSIOMES, BOCCTA-
HiINBAOLIEee IKOACTHYIECKHH Gananc) yrpaBieHHe NMPUPOIRKIMY MPOLEC-
CaMIl, KAK MPABIIO, CHOCODHO BEI3BATD XeNaTeNbHBIE {NON0XUTEALHBIE)
HelHe peakudA H NOTOMY COLUMATBHO-3KOHOMHYECKM TIPEITIOTTHTEb-
HUe «KCCTKOro» TEXHOMEHHOTO,

I} kauecTBe MPUMEPE MOXKHO CONOCTABUTE IiBe (OPMEL BeIEHHS JIeCHO-
to 039 HCTBA — CILUTOLTHYIO BLIPYOKY AepeBbeB («XKecTKoe» YIpapleHHe) U
HINOPOUHYIO PYOKY («MsATKOe» yrpaeienne). [Neppasa, HecoMHEHHO, KO-
Isnieck Bonee mpueMneMa, Tak KaK [MpH 3TOM B OAHH NpHeM 3a61paeT-
v 4 nest apesecHa. OIHAKO cneayeT YYUTHIBATL BOIHHKAKLIYIO LENb 3K0-
noreCKuX yuiep6os, Tpedyloniux B nanpHeitinesM OOIBNIMX 3aTPaT Ha UX
wksuaanu©o, Hanporue, npu BHOOpOYHBIX pyOKax yNpaBleHHE BOCCTa-
nowicHUEM leca obnerdaeTcs W3-3a COXpaHeHHS NeCHOll cpelk, a 210, B
CHOK) oUEPEIb, MPHBOAUT K TOMY, UTO NOBHILICHHBIC HAYaRtbHEIE 3aTPATH
HOCTCNIEHHO OKYTIAIOTCA B PE3VALTATE NPENOTBPAINCHHS 3KONIOTHYECKOTO
viepba, HerHe IpH3HAaeTed, 4TO pasIHyHble (GOPMEI METHOPAITHI 3EMIIH,
11 KOTOPOH HEBO3IMOXKHO CHabXECHHe TIPOMOBOJIBCTEHEM PACTYLUEro Ha-
veNCHHA TIRAHSTH, JOAXHB ObITh OCHOBAHH TONBKO Ha «MATKOM» YIpap-
nCHE NPEPOSOM.

AmepukaHckuii akonor b, KomMmoHep, 0606UIHB NoToXeHHA 61103K0-
‘1OI'HH H H3YIHB OITHT Y€/10BEYECTBa B of1acTH npuporonpeoipasytonlett
ISITCNBHOCTH, CHOPMYIHPOBAN Pl COLUHANBHO-3KOMOMYECKHX 3AKOHOB
(:u)OPU3IMOB), BHIIETHB H3 HAX YeThIpe OCHOBHBIX:

1. Bee caazano co BCeM,

2. Bce A0DKHO KYAA-TO AEBATHCH,

3. [papona 3@aer ayqme.

4. Huaro Be paercs napom.

OMEBMAHO, YTO BHIUENPHBEAEHHEIE 3AKOHB He OXBATBIBAIOT BCE CTO-
poHb B32RMOIEeUCTBIA 0611tecTRa M NpUpoasl. Tem He MeHee, OyIyYH Tipo-
U IAMU 110 hopMe, HO TITYOOKMMH IO COOSPKAHNI0, OHH 32KJIAIBIBAIOT OC-
HOBY HPABCTBEHHOTO OTHOIIEHWA K TpHpoae.

Oco3HaHHE KAaTacTPOPUTHOCTH CAOXKHBILETOCA THIIA IKOHOMHIECKO-
1 PA3BHTHSA, KOHEYHOCTH MPHPOIAHLIX PECYPCOB H B3aHMO3aBHCHMOCTH
1eeK SKON0TO-3KOHOMHYSCKHX [IPOLICCCOB Ha Halleit HeOoNbIoi niiaHete
NHHACCE IPHYHHON Havana paspaloTKH KoNKeRuul MUpoeozo pasoimus.
(}cofeHHO aKTHBHO 3TH pa3paboTKH HAYATMCh B PA3BHTLIX CTpaHAX 3amna-
i1, rag yxe B 70-e TOIH pa3sBHTHE MPOM3BOACTEA CTANO HATANKUBATRLCH Ha
ol PUHHYEHHOCTE MPUPOAHHIX pecypcoB. [1pH aToM Gonpmioe 3HaYeH e ana
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SKONOTH3aLMM MUPOBOTO CO3ZHAHHS CHINPAIH A0KAankl Pumckoze xayba,
PA3BMBAIOILKE HOAOXEHHE 0 HEOGXOOHMOCTH 3aMeUTCHUA POCTa M cTabu-
JIH3AUHH THCISHHOCTH HACENSHUMA naHeThl. HecMoTpd Ha BITONTHE MOHAT-
HBI€ YIIPEKH, JAHHBIA BBOA OTPAXKAET COBpEMEHHbIE IKONOTO-IKOHOMH-
YeCKHE PeayIMH: NPH HhHEIHEM YPOBHE TEXHONROTHYECCKOTO Pa3BUTHA, Or-
paHUYEeHHOCTH 3aMacOB MPHPOLHBIX PECYPCOB 3eMAA HE B COCTOSHEH
MPOKOPMHATE K O0ECTEUNTE HOPMANBHBIE MOTPeOHOCTH BHICTPO PacTyILIErO
HaceNeHuA.

B nocaenHye roapl MOSBHWINCH H ANETEPHATUBHBIE SKONOr0-3K0HOMHA-
yeckHe KoHuenuue. HecnocobHOCTE DOGHTRECA PANHKANLHOTO H3IMEHEHHA
B OTHOLUEHHAX MEXAY SKOHOMHKOH W OKpyXaloileil cpefoif nmpupena K
TTOSIBIIEHHIO KOHLICMIIMY IKoMOnui.

OCHOBHBIE HANIPARAEHHA STOH KOHUENLIAN: BO3BPAT KAK MOXHO OBICT-
pee K IpHpoae, SHOMOTHYECKOE H KYILTYpHOE pasHooGpasHe, MPOCTHIE TEX-
HONOFHH, OTKA3 0T HAYYHO-TEXHHIECKOrO NPOTpecca, KOTOPHIM TONBKO pas-
PYUIAeT OKPYXAIOWYIO cpeny, H T. 4. [1pH 3ToM I0/LKHO OBITh YASTIEHO MHOTO
BHUMAHWA HPABCTBEHHOMY COBEPLUCHCTBOBAHWIO, COLMANLHEIM, peNnTHO3
HBIM W AYXOBHBIM ACIIEKTAM COBEPIICHCTEOBAHUA YeNOBeKa. STH BITIISIE!
JIEXKAT B OCHOBE MMPOTPAMM NAPTHIi «3eneHbIX» BO MHOTHX CTPAHAX.

B vioHe 1992 £ B . Pno-ae-XKaueiipo cocrostaack Kondepenumns OOH
no okpyxaiowei cpexe v passutHio (IOHCEN), koTopad NpHHAIA HCTO-
PHYECKOE peLeHHe O HEOOX0AHMOCTH HIMEHEHNS Kypca Pa3BHTHS BCETO
MUpoBoro coobwecrsa. Takoe DecnpeueacHTHOE pellleHWe T1aB NpPaBH-
TEALCTB W AHAepOR 179 cTpaH GLINO OGYCNOBACHO CTPEMHTENBHO YXYALLIA-
fouIeiics rIotansHOM IKOMOTNIECKON CHTYALMEN H NIPOTHO30M O BO3MOX-
Ho#l rnobansHoi katacTpode yxe B XX| sexe.

Cpean npobaeM 3KONOTHYECKOTO XapakTepa, COTNACHO HEAABHO H3IAH-
Homy [Mporpammoii OOH no oxpyxaioweii cpene (FOHEI) aoknaay «Tho-
GaJbHanA 3xonorHueckan nepcnektupa NEQ-3» (Haiipobu, 2002 ), xoro-
PBIE OKAXyTCS OCHOBHBIMU B XXI BeKe, HA3BaHBI CACAYICLINE: H3MEHEHHE
KIHMATA B pE3yETaTe Bhbpoca NapHHKOBLIX ra30B, HEAOCTATOK H 3arpA3-
HeHHE MpecHoif BOAbl, MCYE3IHOBEHNE IECOB H ONYCTHIRHBAHHE, COKpallle-
Hue GHopazHooBpazua, POCT YHCAEHHOCTH HAceIeHHUA (M ero nepeMeine-
HHE), YIUICHHE OTXOA0B, 3arpsa3HeHWe Bo3AyXa, Jerpagaliis MOYuB K HKO0-
CHCTEM, XMMHYECKOe 3arpsA3HeHHe, KCTOLIEHWe O30HOBOIO CHOHA,
ypOaHK3aLIMA, HCTOLEHHE MPHPONHBIX PECYPCOB, HapymeHue Guoreoxu-
MHYECKIX LIMKNOB, pacnpocTpaHeHHe 3abonesaHuil (BKI0Uaa MOABICHHE
HOBRIX) U T. 1. [TOUTH KaXaas B3 3THX IKONOTHUECKUX IPOBIEM MOXKET, €ClTH
OyIET IPOmOIKATLCA CTHXKHHOE pa3sBUTHE LIMBIUIVI3ALIHH, TIPHBECTH K 16T-
pafalHi K Jaxe ruGesT denoseyectsa U Guocdepsl.
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IOHCEI npoaeMOHCTPHPOBANA O0CO3HAHME TTATYGHOCTH TPaJULIMOH-
HOr0 IIYTH PasBATHA, KOTOPBIH ObL1 OXapaKTEPH30BaH KAK MOJEIb HEyC-
TOYHBOIO PAIBHTHS, YPEBATAA ONIACHOCTIMH, YIPO3aMH, KPH3HCAMH, Ka-
ractpodaMi, OMHHLAOM (rubensto Bcero Xuporo). Tlepexon Ha HOBYIO
Moaedb {CTPaTerHi0) pasBHTHA, TIOMYIHBINYIO HAHMECHOBAHVC yemoiuuso-
20 pazsumud, NPESICTABIASTCA €CTECTBEHHOM peaxumeii MUpoBoro coobime-
CTBa, CTPEMALIETOCA K BRIXMBAHWIO H MPOAMDKEHHIO JANBHEHIETO TOCTY-
HATENLHOTO Pa3BHTHA,

TepMHH «YCTOHUMBOE PA3BHTHE» NOJIYYNI LIHPOKOE PACTIPOCTPAHEHHE
nocae NyGNHKaLUHH TOKIIAga, moaroTopaesHoro g OOH s 1987 ¢ cnenu-
WiIbHO co3paHHoM B 1983 r. MexayHaporHoH xoMHCccHeH IO okpyXaiolueH
cpefie H pasBHTHIO, Bo3riarnaeMoil mpembep-MAHHCTpoM Hopeernn Ipy
Xapnem Bpynrnann, uznaeweii kHury «Haure o6mee 6ynymee». B pyceckoMm
H3IAHHH 3TOH KHUrY aHrIMiickuii TepMHE <«sustainable development» me-
PCBOTHTCA KaK «YCTOHTHBOC PA3BHTHE», XOTA UMEIOTCS H APYTHE €ro 3Ha-
YCHMA — MONIEPXRUBAEMOE, JUIMTEHBHOE, HENPEPLIBHOE, TOAKPELIAEMOE,
CaMOTIOIEpRMBacMOe, COATAHCHPOBAHHOE, 3alUMIEHHOE {pa3BHTHE).

Hmenno riocne OHCE cTano NOHATHLIM, YTO BCE 3aBOEBAHAA LP-
sHAM3anuK Ge3 pelnedna npobneM OKpPYXAIMEH cpeabl IMOCTABNCHDB] MTOT
yrpo3y YHHYTOXeHHs. OHH MOTYT HCUC3HYTh NOTOMY, UTO BCE Ye/IOBEYE-
crBo OyleT BBEPIrHYTC B MyYRHY MAAHCTAPHOH 3KONOrHueckoit katacTpo-
(b1, MOCKONBKY DOTATCTRA MPHPOALL, BOZMOXHOCTH CAMOBOCCTAHOBITEHMS
OHochepH OKAXYTCH NMOTHOCTBIO HCUepTAHHBIMK, CTallo TakKke OYeBHI-
UBIM, YTO HEOGXOAMMO KOPEHHBIM 00pa3oM H3MEHHTE CTPATErHIo PA3Bu-
TUA YeJoBEYeCcTBa 4 JaXe CAM CIToco0 XKH3HeAeSTEMBHOCTH (O0pa3 XH3HH)
KAXIOTO YeJoBeKa, NPOBECcTH CaMble KApAWHANBHEE 33 BCIO HCTOPHIO LH-
HHJIM3ALMHOHHBIC TPaHchoOpMAalliK, KOTOpEIe 0becneymny Onl BhKMBAHHE
YLIOBEYECTBA B TPCTBEM THICAYENCTHH,

Beck MUp CTOMT Ha [TOpOre He MeHee, 4, MOXeT ObITh, U Gonee byHma-
MCHTANBHON — mpembei (ocne arpAKYALTYPHOH H WHAYCTPHAJIBHOMR) &i-
snanzanuonnod pecosrouun. CrpaTerua ycTONYHBOTO Pa3BUTHA HE MOXCT
OBITh BHIPa00TaHA, HCXOOS H3 TPAZHLUMOHHEIX O0ILEUETOBEICCKUY Npel-
CTABJIEHHIH W LUEHHOCTEeH, CTEPSOTHIIOB MHIUICHHA. OHa TpebyeT pa3pa-
(BOTKY HOBBIX HAYYHBX M MUPOBO33PEHYECKHX MTOIXOIOB, COOTBCTCTBYIO-
HIMX HE TOABKO COBPEMEHHBM PeUAM, HO W TIpeITaraeMelM TIePCTICKTH -
IIM Pa3BHTHS CHCTEMHE «O0ILIECCTBO — NPUPOIA»,

[ToHsATHE «YCTOIYHBOE Pa3BHTHE» MOXST CTaTh Gonee ACHRIM ¢ MOMO-
11110 BBYX CBOHX OCHOBHHIX IPH3HAKOB — aHTPOMOLEHTpHYECKOTO H 6Y0-

cihepoucarpuyeckoro. Ioa anmponoyenmpuseckum npUIRAKOM B LIAPOKOM
CMBICJIE IOHUMASTCA BRLKMBAHHE YENIOBEYECTBA H CITOCOOHOCTE (BO3MOX-
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HOCTB) €70 Ha/tbHEeHINeTo HeNPeKpamalIErocA (YCTOHYMBOTO}, HETIPEPBIR-
HO JAOATOTO PA3BHTHA.

BuocdeponenTpuuecknii (B 06u1eM CIydYae — NPHPOTHO-IKONOTHYEC-
KHIi) PU3HAK NOHATHS CBA3aH C COXpaHeHHEM BHOC(ePH KaK €CTECTBEH-
Hoit OCHOBEI BCEH XK W3HM Ha 3emile, ee YeTONYHBOCTH M eCTECTBEHHOH 3BO-
JIOLHH, C TEM UYTOOK: JanbHelIIee pa3suTHE YeTOBEYECTBA HE MPOACXOAH-
Jo 68 B 2KkooTpHLAKLICH dopMe.

GopMynHpoBaHHE HOBOH UHBIUIU30BAHHON CTPATETHH PA3BHTHA O3HA-
YaeT MOCTENEHHOE COSIHHEHNE B ¢AHHYIO CAMOOPTaHH3YIOLLYIOCA CUCTEMY
3IKOHOMHYECKOH, IKON0TIECKON, COLIHANEHOM W APYTUX chep AeSTENBHOC-
TY. B 3T0M CMELCIE YCTOHUMBOE PA3BHTHE HOIXHO XAPAKTEPH3OBAaTHCA (Kak
MMHHMYM) 3KOHOMAYeCcKO# 3tbexTHBHOCTEIO, BHOCHEPOCOBMECTHMOCTBIO
H COLHANLHOH CIPABEIIHBOCTBIO MPH 001EM CHIKCHHH aHTPONOreHHOTO
npecca Ha Suocdepy.

Moa. ycTolusBEM cegyeT MOHUMATE TAKYI0 opPMY PaSBUTHI YEIOBE~
YecTEa, [TPH KOTOPOM YAORNETBOPEHHE NOTPeOHOCTEH HACTOAIIHNX HOKO-
JIEHUH ocylecTRiIAeTes 6es ymepba And GyayHINK MOKoAeHWH; 3TO ynpas-
JeMoe ¢OaNaHCHPOBaHHOE Pa3BHTHE OBILECTEA, HE Pa3spyUIAOLIEro CBO-
elf MPHPOAHOH OCHOBHL H 06ecneyHBaOIIETC HENPEPRIBHBIA MpOTPECe
UHBHIH3AUHH, T. €. 3T0 KO3BOMOUHOHHOE (COTIPAXKEHHOS, COBMECTHOE)
Pa3sBHTHE CHCTEMEI «4e10BEK-00LIeCTBO-NPHPOLA».

K coxaneHwio, myTh pa3BMTHA, N0 KOTOPOMY CeiHyac MIET BCe COBpe-
MCHHOS YEIOBEYECTBO, HE B COCTOAHHMM 0BECTIeUHTE SKONOTHYECKYIO YCTOl -
4YMBOCTE. IT0 BBUIO 0CO3HAHO Ha BceMHpHOM CaMMUKTE MO YCTOHYHBOMY pas-
suTio (BCYP) 1. MoxasmecSypre B aBrycre-ceHTa0pe 2002 1., coGpapLieMca
cnycrst 10 ner nocae KOHCE/ ¥ nonTsepanBiIeM HEOGX0AHMOCTD MEPEXONA
K YCTOHYMBOMY PA3BHTHIO. DTOT BHIBOM KOHKPETH3HPOBANCH B 0hHIHANDL-
HbIX GoKyMenTax BCYP: «MoxannecGypekoit aeknapaumn (10 yCTOMYUBOMY
passuTHIO» H <[lnaHe ocylecTRAeHNHS (BHITONHEHHA) PELIEHH HA BRICLICM
YPOBHE».

HIMeHHO 5TOT IUTaH B OTAMYME OT aHATOTHYHO o JoxymenTa IOHCEN —
«[MoeecTkn ans Ha XX] BeK» — BNCPBERIC YCTAHOBHN BPpeMEHHBIE ITapaMeT-
PH ABHXEHHA MHPOBOTO COOGMIECTRA ITO ITYTH YCTOWIABOTO pa3suTHA. 13
opuUHANBHEIX A0KyMeHTOB BCYP cnemyet, 4T TIPAKTHYECKYIO PEaIH3a-
LMIO MepeXoia K YCTOWIHBOMY Pa3BATHIO BCETO YelIOBEYECTBA MPEAIOna-
raercd HayaTh ¢ 2005 . IMeHHO K 3TOMY BpeMEeHH rocyaapCrea, BXoaduye
B O0H, n0mxHE KaK ciexyeT TOATOTOBUTECA B KOHLENTYANLHO-CTPATErH -
YeCcKOM M OPTaHH3AIMOHHO-YIIPEBACHIECKOM IUIaHE K PEATH3aNMK HOBOH
HUGUAUSANMOHROH RAPAduzMb, T. €. CO3IATH KOHUENMN, NIaHbl AeHCTBIHA,
CTpPATETHH, MPOrpaMMBbl, OPratul (cnyxobl, COBETH M T. IL) AAS TOTO, YTO-
6b1 peaJiH30BATE HOBLIM A MHPOBOIO COOBIIECTBA KYPC COLHANBHO-3KO-
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HOMHYECKOTO pa3BHTHA. A Mecatunere (2005—2015 roapl) cTaHOBHTCA,
no pemernio BCYP, mekanoil Hauamna nepexona K OGWECTBY YCTOHYHBOTO
paisuTHA. Obo3HaveHb! B [Inane BCYP w pan ApyrHX CPOKOB, HanIpUMep,
k 2015 L. mpeanonaraeTcd YMeHbIIHTD BIBOE YMCTO MIOACH MAaHETH, He
IMCIOLIMX HEOOXOAMMBIX CAHUTAPHEIX YCROBHIE K NOCTYIIA K YUCTOH NUTLE-
B0l BOJIE, BOCCTAHOBHTSH YCTOUYHBOE PEIGOAOBCTBO, CHU3HTD TEMITH NOTE-
pi 6uopasHoobpazug kK 2010 HT. A,

B Jexnapaunu BCYP orMeuaeTcs, 4T, NPU3HABAA HAXOXKACHHE YeiI0-
HCUCCTBA HA MEPENYTHE, BAXHO BeeM 0GbEeAMHUTLCA B OD1UEM CTPEMIIEHHH
NPCANPHHATE PELLHTENBHLIS YCUANS AT TOATOTOBKM peafbHOro ILIaHa
neHCTRHI, KOTODHI KOMKeH 00ecneYHTh B IICPRYIO 0Yepelb JIHKBUAALNIO
NUILETHI H PA3BUTHE YEN0BEYECKOro MoTeHIMana.

§ 8. MpeaMeT NPOMBILNEHHON SKONOrUN

HawnBoree MaCCHPOBAHHEIH BpEL MPUPOIHON cpeae HAHOCAT NPOMBILLI-
Ne¢HHBIE MPENNPHATHS, JHEPTETHKA M aBTOMOGHIBHBIA TPAHCTIOPT —
HCOTBEMTEMBIE KOMITCHEHTR! YPGaHH3IHPOBAHHBIX TEPPUTOPHIH. 310 Tpe-
uyeT HOBOTO MOAXONA K OpraHu3aumMy B PYHKUMOHAPOBAHHIO NPOMBII-
e HHBIX TIPOM3BOACTBE H SKOHOMHYECKOH CHCTEMH B LieJIOM; HaA1e XA
nsiad 8 GOPpMHPOBAHHH M Peani3allHi TAKOIo MOAXONa fKOLKHA BHECTH
APOMBUMACHIAR FKOAOZHR.

Cornacao H.®. Peitmepcy (1990 r), npoMbiinieHHan (HHXeHepHAd)
JKOOTHA 9TO: «...pasaet «GoNbLIoH» IKOIOTHH, pACCMATPHBAIONIUA BO3-
NCICTBHE MPOMBIIIIEHHOCTH (WHOTIA BCETO X03HCTBa — [IPOMBILIEHHO-
i1, TPAHCTIOPTA H CeNbCKOro X034aiicTBa) — OT OTAENBHBIX NMPEANPHATHIA
o TexHocdepsl — Ha NpMpOIY U, HaoGopoT, RIMAHKNE YCTOBHIA pUpoa-
noii cpessl Ha PYHKUHOHHPORAHHE NPEINPUATHH K HX KOMIUTCKCOR»,

TMoHATHE «IPOMBILLTEHHAs 3KOJOTHA» NOSTBHAOCH B Havane 80-x ro-
non, a yxe B 1983 &. 8 MXTH umM. 1. H. Menneneesa 6bu1a opraHH3oBaHa
rathenpa oA TAKHM XKe HA3BAHHEM M Havan 9UTaThCH CNeUyaNbHBIH NeK-
IIHOHHLIA KYPC € TEM ¢ HAMMEHOBAHHEM LIAl CTYAECHTOB AMMHKOB-IKO-
noros,

CornacHo B.A. 3aiiuesy (1999 i), NpoMBIIIIEHHAN SKONOrHS paccMatr-
[risaeT (M3y4aeT) B3AMMOCEST3b (M B3AMMO3ABUCHMOCTL) MATEPHATBHOTO,
1 IICPBYIO OuYepelb TMPOMBINUIEHHONO MPOH3BOACTEA, YeTOBEKa W APYTHX
ANBBIX OPTAHU3MOR CO CPEIOH UX OOUTANNAS, T. €. NPEAMETOM €€ U3YUCHHA
HILIOTCA 2KOIOr0-3KOHOMHUYCCKHE CUCTEMBI.

B oCHOBE NPOMBILLIEHHON KOJIOTHH NEXHT KoHuengus «besomxodnoi
mexnosozu> , NPEIYCMATPHBAIOIICH NIKNHYHOCT MATEPHATBHbIX IOTOKOB,
LOTOPAS peanH30BaHa B MpHpoae.

N
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B AocTtaToMHO NOAHOM BHAe NOHATHE GE30TXOAHAA TEXHONOIHA OBUTO
cthopmynnposaro Ha ObueeBponeickoM COBEIIAHHY O COTPYIEHNYECTBY
B 00/acTH OXpaHel OKpyXawiei cpeas (PKernesa, 1979 r.). Ha coselnanum

"OBLTA MPUHATA chelnanbian «Jekaapaiisg o ManooTxoaHol H 6e30TX00-
HOH TEXHOMOrHH M MCNOAB3OBAHMH OTXOAOB», B KOTOPOH MOBOPHTCS, 9TO
«6¢30TXOIHASE TEXHOMOTHA €CTh NMPAKTUYECKOE NPUMEHEHME 3HAHWH, Me-
TOAOB M CPEACTB ¢ TEM, YTODE B paMKax noTpebHOCTE YemoBeka obecne-
4YuThL HauGonee palHOHANbLHOS HCIIONIB30BAHHE IPAPOIHEIX PECYPCOB H
SHEPTHH M 3ALNTHTE OKPYXAIOLLYIO CPELy».

Ha cemunape Epponeiickoii 5Ko0HOMHYECKONH KOMMCCHH [10 MaloOT-
xomHoil rexaonorui (Tamkedt, 1984 r) aaHo Goaee KOHKPETHOE ONpehe-
JeHue; «<be30oTX0Had TEXHOMOTHA — ITO TAKOH ctocod MPoM3BoACTRa MPo-
OYKUMH (Ipolece, NPEAPUATHE, TEPPUTOPHATBHO-TTPOH3BOACTBEHHLLA
KOMITJIEKC), NPH KOTOPOM HanOo/ce pallHOHATLHO H KOMILIEKCHO HCTTO/E-
3YIOTCS CHIPBE H 3HEPTHA B LHKAE CHIPLERRIE PECYPCH — MPOHIBOACTBO —
noTpeQieHHe — BTOPUYHLIE ChIPLEBHE PECYPCHI TAKUM 00pasoM, 9T0 Mo~
Oble BOJMECHCTBHA HA OKPYXAIIYIO CPedy He HapYLUAIOT €€ HOPMANEHOTO
YHKIHOHNPOBAHHS».

IMon MAMOOTXOAHBIM NOHHMAETCH «...TAKO#H CIOCOG MPOH3BOICTBA NPO-
OYKUHMH {npouecc, NpeAnpHATHE, TEPPUTOPHATEHO-TIPOH3IBOOCTBECHHEH
KOMIIEKC), NIPH KOTOPOM BPedHOE BO3AEHCTBUE HA OKPYXAOIUYIO Cpeny
HE NMPEBLILIACT YPOBHS, AOTIYCTHMOTO CAHHTAPHO-THTHEHUYECKHMH HOp-
MaM¥; TIPH 3TOM IO TEXHHYECKHM, OPraHH3aUHOHHEIM, 3IKOHOMHYECKHM
WIH APYTHM OPHYHHAM YACTh CHIPhS M MATEPHAIIOB NEPEXOINUT B OTXOOH H
HaNpapIgeTca Ha WIMTEAbHOE XpaHeHHe WM 3aX0POHCHHED.

B HacTosiee BpeMs, 0cOGEHHO 3a pyGekOM, YaCTO IPHMEHAETCS Tep-
MWH YHCTOE NMPOH3BOACTBO KaK «...MPOH3BOACTRO, KOTOPOE XapaKTepuay-
€TCA HENPEPHBHEIM U IIOTHBIM TTPAMEHEHHEM K MPOLIECCAM M MPOAYKTaM
MPHPOACOXPAHHOM CTpaTerHu, NPeAOTREPAINAIIIEH 3arpA3HEHHE OKpYXa-
IoLWEN cpedbl TAKHM 00pa3oM, YTOOK! IOHWIHTE PHCK ANA YE/IOBEYECTBA H
oKpyxawLeit cpeably. [IPUMEHHTENBHO K NMPOUECCAM 3TO palHOHANBHOE
HCIONB30BAHHE CHIPHA ¥ SHEPTHH, HCKINIOYEHHE NPUMEHEHHS TOKCUTHBIX
ChIPBSBBEIX MATEPHANIOB, YMEHBIUEHHE KONHYECTRA H CTENEHH TOKCHYHOC-
TH BCEX BLIGPOCOB U OTXOAO0B, COPA3VIOUIMXCS B MPOLECCE NPOU3BOICTBA.

C TOYKM 3pPEHMA NPOAYKLMM YHCTOE NMPOUIBOACTRO O3HAYAET YMEHD-
LICHKE e¢ BO3ACACTEMA HA OKPYXAIOMYIO CPeNy B TeYeHME BCEro XH3HEeH -
HOTO HHKNA ([IPOLYKTa) OT HOOBYH CHPES IO YTHAH3ALHKH (MU 05e3Bpe-
KUBAHKA) TIOCHTE HCTIOAB3OBAHMS,

B pHHOYHBIX YOTOBHAX peanu3aling Ge30TXOAHLIX MPOUIROACTE 00YC-
JIOBNEHA pa3sBHTUEM U NPUMEHEHHEM B OCHOBHOM 3KOHOMHWYECKHX METO-
JOB CTHMY/HPOBaHHs, CBA3SAHHBIX ¢ HAJICTOBBIMH JIbIrOTAMH, ABFOTHRIM

KPEAHTOBAHHEM BLIMYCKA IKONIOTHIECKY YUCTOH NPONYKIWM M BHEAPEHUS
MAOOTXOIHBIX H 630TXOXHBIX HIH YHCTHX TeXHONOTHICCKHX MMPOLIECCOB
" MPOM3BOACTE M, HAOBOPOT, BREICHHEM CTIEHHANLHOTO HANOroobnoxeHHS
JKONOTHYESCKH BPEIHON NPOAYKLNN U COOTBETCTBYIOMMX NPOHIBOACTE,

TakuM oBpazoM, TIaBHOMK 3anadeii NPOMBIILIEHHOH SKOAOTHH ARISET-
¢ HaxoXncHHe NyTell A pauMOHAILHOMO UCTIOABIOBAHNA MPHPOAHEIX
PECYPCOB, NpeNoTBPAICHHA X UCTepTaHHs, Jerpajaliil 1 3arpAsHe NS
OKpYXaloleli cpemsl, a B KOH¢UHOM UTOTE — COBMEIIEHUE TEXHOTEHHOTO
1 BHOreOXHMHUYECKOTO KpYTOBOpoToR BellectB. [TosToMy pasBHTHE IpoO-
MbILLTEHHOH IKOJOIHH HEMBICTHMO 6¢3 TECHOIO COTPYIHAYECTRA ¢ ApY-
rHMM HayKaMH, COCTARIAIOIIHME €CTECTBOSHAHME.,
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3KOJNIOrUMHECKUE NPOBJIEMbI
POCCUU U OTAENBHbLIX OTPACJIEA
SKOHOMUKU

fnasa 1. | CocroaHne U TeHaeHUUM
M3MEeHEeHNSA IKONornu1iecKkon
obcranoBku B Poccum

§ 1. Ixonornueckas yHukanbHocTh Poccun

Teppuropus Poccuiickoit Genepaunn pagaa 17,1 MiiH KM2, yTo cocTas-
nser okono 3,3% oGwmed mroway seMHoro wapa, 12% cymu (6e3 ApxTi-
KH) nau 32% Espasnn. O6619HO ee pa3OMBaioT Ha TpH perHona: Esponeti-
ckuit (3,5 MnH kM2), Vpansckuit (2 Max kM%), Cubupe 1 JansHuit Boctok
(11,6 M kM?).

Hacenenne Poccun, xpynHeiitueil cTpaHbl MUpa, COCTABAAET MEHEE
143 MAH 4yen ¢ TeHAeHLKEH Henpepr BHOO CHUXeHHA. B cTpaHe nMeeTcs
13 ropoaos ¢ HaceAeHKEM CBbILLE 1 MAH Yyen.

Poccus pacnonarzeT orpoMabiM GOHAOM CENBCKOXOMACTBEHHBIX 3€-
MENb: Ha YeA0BEKA TMPHXOIUTCR OKOI0 11 ra, B TO BpEMA KaK B CPEIHEM BO
sceM MHpe 3 ra. OaHako HeoGXoANMMO OTMETHTS, 4T 60% TeppuTopun Poc-
CHH HPHXOONTCS Ha paHOHEBI XOMOTHOrO XIMMATA H BEUHOt MEP3NOTHI, [
TIPOAYKOHA POTOCHHTE3A OYEHb HH3KadA, T. €. IPH HATHYHHK GONLHIOro (PH-
3UYECKOTO MPOCTPAHCTRA OIYIHACTCH IKOAOTHUECKAN HEXBATKA TEPPHTO-
pvH. FloaToMy Tak HasbiBaemad sdupeKTHBHAS IIOIAL, KOTODAs Pacio-
JIaraeTcd K I0TY OT CpeTHETOZOBOM M30TepMbl —2°C, COCTaBNAET MEHEE TPETH
TeppHTOPAN Pocchi.
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BaxueHuwMM noxazatelieM COXpaHeHHsA eCTECTBEHHOH TeppuTOpUH
CAYKHT IVIOTHOCTh HACCNCHHWA, KOTOPasA B MUpe COCTABNACT 55 uen. Ha
| kM2, a B Poccuu Beero 8 yen. Ha 1 kM2 (PAH3Ka K TUTOTHOCTH HAceReHHSA
Jemnu B Hayane XX b.). OoHaxo pasMellleHHe HACENeHHS TIO TEPPHTOPHH
HCPABHOMEPHO! OCHOBHOC HacgaeHHe npoxupaeT 8 Esponeiickoit yactu
(IJI0THOCTDL 27 uedt. Ha | kM?), B YpaneckoM perHoHe — 11 yen. Ha 1 kM2, B
(nonpn u Ha JancHem Boctoke — 3 yelL, a Ha Cepepe — MCHEE “e10BeKa
na 1 xmM2, OTMETHM, YTO B NPUTPaHHYHBIX CTPaHAaX MJIOTHOCTh HACEICHHA
iaMHoro phie: Guunanaua — 16 yen./xkm?, Jlateua — 42, Benopyccua —
R0, Ykpauna — 86, Kurait 120,

KaumaTuyecKHe yCaOBHS Ha Tepputopud PoccHM onpepensiorcs,
Hpexme BCero, MOLIHBIM BIHAHHEM APKTHKH, KOTOPOS 00YCAaBIHBACT 00-
Y0 CYPOBOCTE KITHMATA CTPaHH. [10BCEMECTHO BHIDAXEH 3NMHHH CE30H
C0 CpeaHeMeCAYHBIMH TeMmepaTypaMi Hiuxe 0°C ¢ ¢opMHpoBaHiieM yc-
rOHYUBOTG CHEXHOro mokposa. B npesenax Cubupu Goablive naowanu
KIHHMAKT MHOIONETHEMEDATBIE TPYHTE]L — BedHad MepInoTa.

KnuMaTonord BHASISIOT CeMb 30H KOMGOPTHOCTH YCIOBHH XH3HH,
KOTOPEIE OTPAXAIOT F0HANBHOCTh KIHMAaTHYECKHX YCAOBHI H XapaxTep
HOIHO-TEILIOBOTO peKHMA (puc. 1.1). [To naHHbM HHCTHTYTA reoskoto-
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Puc. 1.1. PalorvposaHue POCCHM NO NPUPOAHO-KNKMATUYECKAM YCIIOBHAM XN3HW
(rno .M. Kouypoey, A.B. Anmunoeod, C.K. Kocmoecka, 2005 a.):

‘tuHbk: | — aGconTHO ANcKoMbopTHaR, Il — akcTpemansho auckomdropTHas, |l —

JmMcrompopTHaA No TennoobecnaveHRocTH, IV — OTHOCHTENEHO SHCKOMEPOPTHAR,

V - ycnoBHo (OTHOCHTENBHO) XoMcopTHas, V- kompoprHan, Vil — aucxomcop-

1nas (N0 ROROOBECNSYEHHOCTH) rpaHMya Cepspa
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ruu PAH (2000 ) B | 30He npoxnBano 2,246 Thic. yenopek; Bo 2—3,612
THIC. Yenosek; B 3—4,678 Thic. yenosek; B 4—23,214 THC. Yenopek; B 5—
72,964 Thic. uenobeK. K 6AaronpHsSTHEIM A XKU3HH HACENEHHS OTHOCAT-
Cfl 3aNafHBi¢ U I0TO-3anafHbie paiioHst PoccuM, rie COOTHOIIEHHE TEilia H
BJIATH O0ECNEUHBAET JOCTATOYHOE PA3BMTHE APEBECHON H TPABAIHRCTOM
PacTHTENbHOCTH. BOMbINOE KONHYECTBO COTHEYHBIX fHeH , BAarOMPHATHEIX
s npebHBaHHA YEMOBEKA HA OTKPEITOM BO3LYyXe, 0COOEHHO XapaKTEePHO
s noGepexuit YepHoro H A30BCKOrc MOpEH.

B To Xx¢ BpeMs IIUTENBHbIE HAGMIOOCH WS CBUAETEALCTBYIOT O TOM, YTO
TeMIIEpaTypa Bo3ayxa 3a nocneanue 30—35 net Ha cesepe Esponefickoit
qacti Poccum nopsicunace Ha 0,6—0,8°C, cesepe 3anagroi CHOMpH — 1o
1,6°C, B Akytin — a0 1,4°C. Tlo JaHHBIM TEOKPHOJIOTOB, B YCIOBUAX 3a-
nagroit CUGHPY MOBLILICHHE TEMIEPATYPH MHOTOACTHEMEPA/ILIX FOPO
Ha rny6une 10 M K 2020 1. coctasut okoo 1°C, ak 2050 . — 1,5—2°C. 9ro
BBI3OBET NMEpPEMellicHHEe IPaHHIIB! CILTOUHOMN Mep3noTsl Ha ceBep K 2020 1
Ha 50—B80 km, a k 2050 r. — Ha 150—200 kM.

MoprIcHAE TEMOEPATYPH TTOPOIA KPHONKUTO30HKL U ee Jerpalalus

| CMOCOGCTBYET HHTEHCH(HMKALIMH TaKHX OMACHHIX MPOLIECCOB, KAK TEPMO-
KApCT, OTIYCKAHHE TePPHTOPHH B Pe3yALTATE BEITAHBAHUSA JBLAOB, TEpMOat-
Pa3HK, Pa3BUTHIO OMOA3HEH, CTUTBIBOR, HanedeoOpa3cBaHUIO H Ap.

Kaxk yxe oTmeuanocs, HanGosee peanbHbIM CBHASTENbCTBOM H3MEHE-
HHA OKPYXAIOIIEH CPeAbl CNYXKHT HAPYLIEHHE JKOCHCTEM HA MMOBEPXHOCTH
3emutn. [osToMy SRASETCH CYILECTECHHBIM, YTo Poccns pacnionaraeTes Mex-
Iy OBYMA LEHTpaMu aecTabrnusaiinn — 3anagHoili Esponoi u Kutaem.

B camoit POCCHH COXpaHHUIMCE OTPOMHBIE TEPPHTOPHH HE HApYIIEeH-
HBIX X034 ACTBEHHOH 1E4TeNLHOCTBIO DKOCHCTEM: BOCTOUHOCHOHpCKan Tai -
ra (nromwansic 6 wiH km?), Cesep (2,8 MiiH kM?). Oxono 60% 3emiuu He
JATPOHYTHI X03AlCTBeHHO AeATeNFHOCTRLIC (Takol BEHICOKHIl NOKasaTeb
ToNLKo ¥ Kanaaer), B TO BpeMs Kak BO BCeM MApe TUIOWAAkL MOJo0HbIX 3€-
MENTb COCTABIAET okono 40 %. B Eeponeitckoil yacTh notpebnserca ao 40%
pecypeoB, B YpanbckoM peruone — 20%, 8 CubnpH u Ha JancHeM Bocto-
xe — 10%.

EctecTBeHHbIe aKocUcTeMB PoccHu — neca, Gonota W HepacraxaH-
Hble MOYBBl UTPAIOT CPEAOPErYAHPYIOILYIO POJIb H MPAKTHYECKH MOAHOC-
ThIO HERTPANK3YIOT BEIOPOCH AHTPGTIONEHHEBIX COSIWHEHWH yrnepona He
TORBLKO OTEUECTBEHHBIX MPEANPUATHIA, HO H 3apy0eXHBIX, NOMAAAIOIIX HA
TEPPUTOPUTIO HALLCH CTPAHDL,

JNeca B POcCHH, Ha KOTOpHE MPHXOAUTCH Bolee 26% JeCHBIX NoWIa-
el 3eMHOTO mapa, oyayuu Gonee 3peabiMH H NPOOYKTHBHBIMH, Y¢M BO
MHOTHX IPYIHX CTPaHaX YMEPEHHBIX MIHPOT, NoraowaioT 1o 600 MiH T
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yriaekucaotsl. [TogyepkHeM npu 3TeM, vto Jo 70% NornoieHHOro NecaMu
Poccnn CO, HMeloT 3apybexxHoe IPOHCXOXACHHE,

Bénpnias 4acThL 6010T MHpa cocpemoToucHa B Poccuu (109 MnH ra),
OHH CIMOCOBHE H3LIMATh W3 TLIAHETAPHOIO KPYrOBOPOTA OKOIO 50 MAH T
OpPraHMYECKOTO YTIepoaa, TEM CAMEIM CHHXAA NPOABICHHE HAapHHKOBOTO
Apekra.

Iourn 77% Teppuropun PoccHH 3aHHMAET NOYBEHHLIA TTIOKPOB, AB-
JEOMKMECcA BaXHekled 9acTbi0 IKOAOMHYCCKOTO MTOTEHLHANA CTPaHBI.
TMoYBH CAYXAT XpaHHTEAMM JHOKCHIA YINIEPOIa, METAHA, OKCHIOB 230Ta
1 Apyrux razos. OIHOBPEMEHHO NIOYBEL ARIAIOTCA €CTECTBEHHEMM QUALT-
paMH, KOTOpbIE 3aIIMIIAIOT aTMOcthepy OT pa3NHYHBIX Ta30B, NOCTYIIAN0-
wHx 13 FIydHd 3eman. [ToypeHHBIe MHKPOOPTAHU3MH CIIOCOGCTBYIOT pe-
TYISILMH ra30006MeHa Mexay 3eMHBIME HeZipaMM B aTMocdepoii, Gmaroma-
P YEMY YCTAHABIHBAETCA OITTAMANBHELM 11 XXMBLIX OPTaHH3MOB Ia3oBELi
fananc.

MoytH TpeTk Nnoiaaei 3eMHOTO Iapa, 3aHATHX MHOTOAECTHEH Mepa-
NOTOH, pacnoioxeHa B Poccuun. Beero Meps3iioTHELC TOYBOPYHTRI NIOKPHI-
sarot o 64% ce TeppuTopHK. Kak HH YIHBHTENBHO, MHOTQICTHAA MEP3-
nota PoccHH oCyLIeCTRISET MTOGATBHLIE CPEAOperynupyolHe HYHKIINH:
OHA CAYXHMT XPAHHTENEM OTPOMHOTO, HCUMCNIEMOrO MAJUTHAPOAMH TOHH,
KOMHYECTBA KPHCTALIOTHAPATA METaHA, TIPSIOTBPAlIAS TEM CaMBIM YBe-
JIMY9EHHE MOCTYIIEHUA 3TOr0 AKTHBHOTO NMAPHHKOBOTO ['a3a B aTMOoCchepy.

Poccuss — ruranTekuil npor3poauTens, «babpika» KHCIOPOAA: €¢ ec-
TeeTBEHHBE GHOLEHO3H (MpekIe BCEro ieca) MPOU3BOIAT B pesynbrare o
TOCHHTE3a HA 5,3 MADA T GOABLIE KUCOPOA, YeM ero NoTpedIsAeTcst Ha XO-
S HCTBeHHBE HYIBL, H 5T0 B To BpeMs, KOTAa OTIC/AbHBIC HHAYCTPHAIIBHO
PA3BUTHIE CTPAHB] PACXOTYIOT ropasgo 6oNbioe KHCAODPOIa, HEXSTH NTPou3-
noIUT NX TeppuTopHs: CLIA na 1,26 mapn T, Amouns Ha 1,045 mapn T. Che-
nosatenbHo, Poceust (Hapsny ¢ Bpasunueit u Kanano#) spagerca MUpo-
M ZOHOPOM KMCAOPOAA.

bBraromaps ruraHTCKHMM pa3MepaM CTPaHB, DOABIIMM NNOMANAM Jec-
11bIX MACCHBOB H 3a00/ICYEHHEIX 3eMeNb H OOMOT, a TAKXE FOCMOACTBYIO-
KM 3aNIAAHBIM [IEPEHOCAM BOIMYIIHBIX Mace (B CTOPOHY HeoOBATHOMN
CHOUPH), KHCITOTHBIC OCALKH [OUTH MONHOCTLIO BhiMAJAKOT H HEHTPAIH-
yioTca B npenenax Pocchu. Mouty Ha Beeit ee TeppUTOPHH BBITIATAET CHET,
Oil B CYLUECTBCHHON CTENeHH OYHINAET BO3AYX OT AHTPONOTEHHEIX a3p030-
ncii, [opsl H ropHLie XpeOTH, KOTOPbIe OKAAMITSIIOT MHOINE KPYITHEIE TIpe] -
UPHATHA W ropoaa CHONpH, OPeNATCTBYIOT NOCTYIUIEHHIO 3arpA3SHEHHOIO
orylyxa co cTOpoHsl Poccnu B 3apyGexHbie CTPaHH,

Pekyn Poccum (ux Gomee 120 rhicsau ¢ nnuHoil 6onee 10 kM) criocob-
¢ FRYIOT COXPAHEHHI0 GAronpUATHRIX SKOIOTHICCKHX KaYeCTE NMPUPOSHOH
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cpeabl paja perHoHoB MAaHeThl. Haubonee KpyriHBIE pEKH TEKYT Ha ceBep,
snaxan B Cesepuiit JlenopuThii okeat. [ToatoMy cTouHEBIe BOABI TPHOpeX-
HBIX TOPOROB M NPOMbILLLTEHHBIX IPSATIPHATHH, MPORIA COTHH, A AHOTAA H
TRICAYHM KHAOMETPOB IO PYCaM YKA3AHHBIX PEK, YCIEBAOT TIPAKTHIECKH
HeHTPaNTH30BATRCA ¥ PA3BABUTRCA JO OTHOCUTENBHO HE30NACHOTO COCTOA -
HMA,

PoccHd ABIMETCA KPYNTHBIM XPAHHUTENEM TeHETHUECKOT0 (POHAA MUPA.
B Haweit cTpaHe HRXOOATCA Haubonee KPynHble NOMYAALIWY MHOTHX XH-
BOTHBLX (Genbiii MeaBennb, Mapan, H306p), okono 9% ecex nTHu CesepHoro
nonywapua 0burawT B Poccun, noutu 50% nepeneTHuIX NTHIL TOro Xe
MONYIAPMA BHIBOAAT NTEHLIOB 34eCh Xe. YHHKAAbHBIM SBAECTCS 03€po
baiikan ¢ ero ¢mopoii 1 dayHoH. 210 BHAOB pacTeHUIt TPOU3PACTAIOT TONEKO
Ha TeppuTopun Poccun.

Cornacio H.H. Poaseaesnuy (2003 1), oT GOABUIMHCTRBA PAa3BUTHIX
HHAYCTPHAMBHEIX CTpaH Poccua OTNHYAETCS IK0402UNECKOl CaMODOCINATROY -
ROCTMBIO. DTO 3HAUNT, UTO €€ NpHpoaHbIi noTeHIHan obmagaeT crmocobro-
CThIO KOMNEHCUPOBATE HAPYIEEHHS SKOJIOTHYECKHX YCN0BUH COOCTBEHHEI-
MH pecypcamu. Bonee Toro, Poccus B COCTOSHHE POTHBOCTOATL M BHENT-
HHM (3apyBeXHBIM) HErATUBHLIM BO3ACHCTBHAM Ha NPUPOIHYIO CPEIY.

Mpueona naHHBIE O CTENEHH COXPAHHOCTH <TIEPBO3AAHHO» OMOTH HA
TEPPUTOPHH pasHEIX cTpaH Mupa, reorpad H.H. Kimoes (2002 r.) Brigen
NOKA3aTeNb «3KOTOTHYECKOT0 HAIOTA», CBOSTO POAA «KONMOTHYECKOM peH-
Thi», KOTOPYIO KaXAas CTPaHa HOJDKHA OblTa OB BHINIAMHBATE 34 NOAL30-
BaHHE pecypeaMn 6uocdepht. ¥poBeHb 3TOTo NOKa3aTeNs B YCIOBHLIX €11~
HUuax xonebnercs or 1 — B bpazunuu ao 3—6 — B Kanane, 7 — B Poccun,
131 — B Kurae, 206 — s CILIA, 776 — o ®panunn, 1175 — B AHIIWH U,
HakoHel, a0 3717 — B HunepnaHnax. 370 CBHACTENLCTBYET O TOM, UTO
Poccusa B LeNOM SBASETCA OOHOH B3 3K0NOrnaeckd 61aronofyaHeIX cTpaH
TUTAHETH] M MOKET BRICTYNATh HA MUPOBOM PhiHKE KAK NPOH3BOOHTEND 9KO-
JOTHYECKH YHCTON NMPOAYKLIMY H KaK OFPOMHLI peseps peKpealHOHHEBIX
H HHBIX IKOJNIOTHICCKHX YCIIYT

§ 2. TexHOreHHOe 3arpa3HeHue TeppuTopuu Poccum

3arpaznenne armocgeproro Bo3ayxa. focynapcTaeHHLIE AOKAAAKL O CO-
CTOSIHMH OKpyXatoilei npupoaHoii cpeaw Poccriickoi Peaepaunn mo-
3BONAIOT COCTABHTH NMPEACTARTIEHNE 0 MaciiTabax BuGpocos B LENoOM | Tie
OTAENBHBEIM BAIAM NPOMBILLIEHHOCTH. B cyMMe exerogabie BHOPOCH Tpo-
MBIIIEHHBIX APEATIPHATHIA COCTABNAIOT OKOI0 20 MAH T, BHIGPOCHE TpaHc-
nopta ~— nopaaka 17 MaH T. [1pH 3TOM OCHOBHOMN BKAZT B 3arpA3HeHUE
BO3OYXa BHOCAT NPEANPUATHA HEPHOH W UBETHOH METANAYPIHHA, YTOABHOH
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(IPOMAILLIEHHOCTH, XMMUH U HeDTEXUMHH, CTPONNHAYCTPHY, SHEPreTH-
KH, aBTOTpaHcnopTa, BLICOKKH YyPOBEHD 3arPA3HEHHOCTH ODYCAORNEH BHIO-
POCOM CIEUHPHYECKHX (3KOTOTHYECKU ONACHLIX) BEWIECTS: BeH3NHPEHa,
thopManpIernga, aMMHaKka, cepoerogopoaa # 1. 4. {Tatbu. 1.1).

Tabnuua 1.1
Pacnpenenetne BuiGpocor B atmocdiepy (%) no oTpacnaMm xo3aicTea
OuiBsero CCCP (Axoanee C.B., Cmpenoe A.K., Mazo A.A,, 1998 2.)

OBwee _
Orpacnn s Awox- 0";1:_“ Oxcugn! | ¥rneso-
YeCcTBO c‘:ml yr asota | mopoa
BbiSpocoe pe pos
AHepreTuka 27,5 239 52,8 4,0 70,1 —
YepHan
|verannyprus 19,1 14,9 9.7 41,7 137 0,3
UseTHas
i 7.6 7.0 16,5 3,0 — —
CrpoiiMaTepmarns 12,9 28,7 2,6 11,2 3.2 —
|HedTexmmus 5.1 04 2,0 8,2 05 31,1
YronsHas
HPOMBILIAEHHOCTD 51 4.1 37 104 20 4.0
Xnmuueckan 35 14 1,2 30 1,8 1.3
Ipoune . 11,5 16,7 10,4 11,5 74 1,2

3arpsiaHeHue aTMOCHe PRl HMEST JIBa ACNEKTA: BOMEHCTBHE Ha COCTOA-
I1¢ 3KOCHCTEM W Ha 340poBbe ueioBeka. [Teppoe onpenenaerca BLIGpO-
COM MAPHHKOBHIX Tra3’0B {AMOKCHAA YIAEpOAA H METAHA), BOZHHKAIOLIMX B
|)¢3YABTATE Pa3pyIeHHA OHOTHI, 8 TAKXE OKCHAO0B cepbl M a30Ta, BhI3LIBA-
KNIX KHCTIOTHBIE JOXAH, BTOPOE — BLIOPOCOM B aTMOChEepY BpeIHBIX Be-
NCCTB ¥ ThIIEBLIX YACTUIL B CBA3M ¢ yMEHbLUEHHEeM npoksBoacTea B Poc-
cin HabnogaeTca cHnxenune Buibpocos CO,: Bknan PoccHH B MHPOBYO
IMUCCHIO cOCTaBAfeT nopaaka 7% nocae CLIA (22%), Kuraa (12%), Ei-
ponst (24%). B 10 xe BpeMs Pocchf eZHHCTBEHHOE CPEIH CONPEaEBHRIX
10CYAapCTB, Fae sMuccHA CO, 3a cHeT X03AHCTBEHHOH ACSTE/IBHOCTH MOJ-
IOCTBIO KOMIIEHCHPYETCH €10 MOTNOLIECHUEM eCTECTBEHHBIMH 9KOCHCTEMA-
s (ApyToN Takol cTpaHoi apnaeTca KaHana).

3a nocneaHue roabl B Poccuy 0TMEUAETCA CHHXKEHHE BLIGPOCOB THOK-
cia cepsl (Ha 40%), NOAA KOTOPKX COCTaBIAET NpuMepHO 10% BpIGpOCOB
# [MI3BHTHIX CTpaHax, 3MHCCHA SO, NpH AAIBHHX MepeHOcax HanpabieHa
niy BocTok ¥ mornowaeten npocrpaHcTsamMu CHOMPH, B TO BpeMs Kak Aalb-
nnii rieperoc 13 Epponkl HanmpasneH B 0CHOBHOM Ha Pocenio,
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Cienyer NOAYEPKHYTh, YTO BHIMIAACHHA 3arpA3HAIOLMX BELIECTB OT
IpYTHX CTpaH Ha TeppuTopuH Poccun 3HauMTenbHbl, CornacHo AaHHBIM
nporpaMmul EMET], B Teyenne 7 ner 1 niaoTe a0 1999 r. Ha EBporneiickoi
Teppuropuu Pocenn (ETP) exeronno sninanano ot 2,1 10 2,8 MAH T OKCH-
J0B cepHl U 43074, TIpH 3TOM J0N15 OT POCCUACKHX HCTOYHIKOB COCTaB1A1a
meHee 40%. CnenosaTenbHe, B MOAKHCASHUH TTPUHPOLHOH Cpeasl HameH
CTPaHkL! HIPAIOT BEAYLLYIO POJE 3apyGeKHbie HCTOYHHKHA, B TOM YHCHIE VK-
pauHa, [epmanud, [Monema, Yexocnosakua y ap. [TnoTHOCTE Beiname-
HH} OKHCIEHHOM cephi coctaBaser 1—3 T/xm2. B pane KpyMHBIX HHAYCT-
PHANBHBIX PAHOHOB KHCAOTHOCTE aTMOC(epHEX ocagxos (pH) noxoanna
o 3HayeHuii 3,1—3,2 (1995 ). BunageHKs cBHHLA 1 KagMHUA OT 3apybex-
HBIX UCTOYHHKOB COCTABMAIOT npHMepHO 30% cyMMapHOTO 3arpsa3HeHud
ETP, a B 3anagHelx paifosax oHM eule Gonbwe. Tax, no nanHuM MCII-
BocTtok (Mockpa), BHTaneHus ciHIla Ha ETP coctasnnm B 1996 © o1 Yk-
pants 0kojo 1100 1, Moasiun n Benopyceun — 130—190 T, [epMannn —
6onee |30 1. Bee 370 APHBOMUT K CHHXXEHHIO YPOXAHHOCTH, 3aTrpA3HEHHIO
CENBCKONO3AHCTBEHHON MPOOYKIIHH, YXYAHICHHID COCTOAHUA TecoB (oco-
6eHHO XBOUHEIX) M 03ePHBIX 3KOCHCTEM CERepO-3anagHoro peruoHa Poc-
CHM.

3HAMHTEIbHA IMUCCHA M TAKOTO BPEIHOTO IWIA Y¢0ReKa rasa, kak CO
(yraphbiii ra3), Ero o¢HOBHOI HCTOUHHMK — aBTOMOOWIRHBIH TpaHCOOPT, &
TAKkKE NPOMELILIEHHOCTL. B Poccun amnecua CO xoTa U coKpameHa Ha
18%, cocrasnser 12% mupopoit sMAccHH. Takoit Sonbinoit Bknan obbsic-
HAETCA OTCYTCTBHECM KaTaIM3aTOPOB IS aBTOTPAHCIOPTA.

OcoBeHHO OCTPO CTONT NPoGHeMa 3arpa3HeHUs BO3IyXa B KPYTIHBIX TO-
pOAaX M NPOMbILLTEHHbIX Hertpax, Bomee yem 8 200 ropomax Poccun, tae
npoxuBaeT 63 MIH uenobek (42% HaceacHWs CTPAkHbl}, CPEAHErON0BbIE KOH-
LEHTPALIAH 3arpA3Hsiouy seiects npessimaiot [TIK. B 1aba. 1.2 npuee-
JeHbl JaHHbIE O rOpoJax ¢ Hauboaee BHICOKUMM YPOBHEM JarpA3HEHHA aT-
MOChepHOro BO3IyXa U COCTABE 3arPA3HEHMA.

MouTu Bo Beex roponax Poccuw ¢ HaceneHueM Sonee 100 TeiC. Men0BEK
cpeiHee 3a TOI COAEpXaHHe TeX UIY UHHIX BpEAHbIX MpHuMeceil B aTMOC-
(epHOM BO3IYXE NPERbLIIAET AOMYCTHMBIE HOPMBL. OX010 40 MIH. XHTe-
Neil cTpatbl NPOXKBAIOT B PAHOHAX, [fie YPOBEHb KOHLIEHTPALMH BPpEAHRIX
npuMeceli B pa3oBbIX HIH CYTOUMHBIX Npofax poagyxa perynsapHo B 10 pa3 1
6onee npeewimact TTK.

Bbi3eIBacT TPEBOTY POCT 3arpASHEHHOCTH BO3AYyXa crelndUYecKuMH
BELLECTBAMH, B YSCTHOCTH YCTOHYHBBIMH OPTAHMYECKHMHU COSIMHEHHAMH
(YOC). Taxas TenEeHuua Habmogaerca B AHrapcke, KaMeHeke-Ypansc-
koM, Hopunbcke, Omcke, Caparoee, Ctasponone, Ycomee-CHOMPCKOM.
Oxonc 97% HaceACHHE 3TUX FOPOACB MPOXHBACT HE TEPPUTOPUY, IOe 3a-
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rpA3HeHHE BO3AYILHOIO GacceiiHa npeBriaeT He30NacHME YPOBHH. B oT-
JIEbHEIE THY MAaKCHMANbHBIE KOHLUEHTpPAlWH GeH3MHPEeHa MpeBLilanT
peraMenThl B 115—308 pas,

Tabnuya 1.2

Fopoaa ¢ HauGONBILMM YPOBHEM 3arpA3HeHUA Boaayxa PO
{GanHbie Poceudpomema 3a 1997 2.)

lopog Bga‘ I I‘og B a*
AbaxaH B, ¢ Hosopoccuiick @, NO,, NO
ApXaHrenbeKk CS,, &, MM Hosouepracck cpenon, ®, NO,
BnaroBetleHck @, BB, CO Omck @, aysTansaervs
E;ij (AMypcxas ®, BB, NO, PocToe-Ha-[lony NQ,, ©, BB
KanuHmbrpag BN, CS;, NO, Camapa @, NHz, NO,
Kemeporo Bl1, CS;, NH;, @ {CaHr-NetopGypr  |BB, ®, denon, NO,
KpacHospck [en, o, BB Capatos ING,, &, NO
|KpacHogap <daHon, ¢, BB CeneHrunek D, cheHon, CS,
Kbiabin Bl1, ¢, BB Conukamck @, NH,

NMuneuk Donon, NH;, & |Craeponons P, NO,
MaraaaH Penon, ®, NO, |Cuapans B, , NG,
Marnutoropex BIl, CS,, NO,  |TonbaTTn HF, ¢, BB

®eHon, CO,,
Mockea NO,, ® YnLaHoBcK detion, ¢, NO,
HokHmia Tarun gguon, NH, @, XaGapoeex BN, 80, NO,, ¢
Hogeropog BB, NHs, NO,  {Yuta B, ¢, BB, NO,
HosokyzHeLx b1, ¢, BB, HF  |KOxuo-Caxanunck  |BIM, caxa, BB, NO,
[Hopunick ®, 80, |

*BewecTea, ONpeAenALWWe BLICOKMA YPOBEHb 3arpasHeHWR: ¢ — (opMankiema,
1M — BexsnupeH, BB — paseweHusie eeujecrea, NO, NO, — okemapl asota, NH, —
-mmMnak, CO — okeng yrnepona, SO, CS, — coegnHeHun cepul, HF — ¢ropucToii g0-
nupon, MM — metTunmepkanTaH.

CornacHo M.Y. 3anuxavosy (2000 r.), Aonq BIMAHHKA 3arpA3HEHHA aT-
mocepHOro B03ayxa Ha ofmyio 3a60aeBaeMOCTh ¥ JeTell cocTaBaseT B
cpeadeM 17%, y e3pocasix — 10%. 3arpasHeHue Bo3nyxa mopoxnaer 41%
uboneBaHUil OPraHoB AHXaHNA, 16% — SHAOKPHHHON CHCTEMEE, 2,5% —
DI KOMOrHYecKHX 3abonesanuvit v nuu B Bospacte 30—34 netr u 11% —
v auLL 55—359 net.
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QOueHKBaA B LISTOM COCTOSTHHE OKPYXA10Lel MpuponHoit cpeasl B Poc-
cufickoit Weneparu, LledTp MeXIyHapoaHbIX NpoekToB MuHNpupoae:
PocevH ipULien K BLBOY, YTO MpoGaeMa 3arpa3HeH st aTMOCEPHOTC BO3-
JIyXa ropoaoB W NPOMBIHUICHHLIX [IEHTPOR ABAAETCH cerodHs Haubonaee
ocTpoii B 38 pecrybaukax, Kpasx, o6MacTsaX W aBTOHOMHRIX okpyrax PO.

3arpssnenne H HCTONIEARE BOIHBIX pecypeos. Poccua 6orata BOMHBIMH
pecypcaMu; Ha e¢ DO NpHXoauTea 20% MUPOBBIX 3alIACOB MPECHELX BOJ,
BT 4. 9% peudsix oa Jemin. T1o nokasarenio «3abop BOIbI Ha AyINY Hace-
NeHusA» Poccns 3aHWMAeT APOMEXYTOUHOE NONOXEHHE Cpell ¢Bpoeic-
KHX TocygapcTs; oH coctasaser 700 M3/ron. ObecnedeHHOCTH BOTOH 0O~
HOTO XnTens PO 3a cHET pe4HBIX BOX COCTARASAET 29,2 ThC. M3 B TOX (80 M3
B CYTKM), TOTAa KaK CPeAHEMMPOBBIE TTOKA3ATENH HAMHOTO HHXe — 8,2 1
22,5 cooTeercTBeHHO (XyGiapan M.L, 1999 r).

o cTeneHH HCNOAL3OBAHKMSA BOAHLIX PECYPCOB MHOTHE ¢TpaHBl EBpo-
TIH IPeB30LTH 50%-Huiit pyGex. O0beM cTOUHLIX BoA B POCCHH cocTaB-
nsteT 0k00 70 KM3, HO 06bEM OYHILAEMBIX BOM MeHee 3 KM®, XOTs1 06BeM
3arps3HEHHBIX BOZ cocTapiaeT okono 10 km? (B To xe BpeMa B Esporne Bo
MHOMMX cTpaHax 100% Bon NPOXOANT MOMHYIO OYACTKY).

BonHbi¢ pecypebl POCCHH CUMTAIOT e0Ba JIM HE CAMBIMH COXPaHHBIMH B
Espone. TeM He MeHee, NPHPOAHBIC BOAHBIE IKOCHCTEMBI CHIBHO CTPAILA-
IOT BCACACTEHE aHTPONOreHHOTO 3arpa3deHu. IsMeHeHa XO3ARCTBCHHOM
JEATESIHOCTBIO BONbIIAR YaCTh OCHOBHLIX pedHBIX DacceiHOB epponeiic-
Koi yacti Poccuu. Boansie o0pexthl B Gacceifnax Bonrn, lona, 4yacTHYHO
CepepHoii JlBvHB 38TpOdQUHPYIOTCA BCICACTEUE MOCTYILTEHUS GHOTEHHBIX
BELLECTB, NPEXAE BCETO coeAnHeHH asota H docdopa. CunbHas medop-
MaLIHA BOOHKIX KocUCcTeM oTMeuaetcs B Cubnpu i Ha JansHeM Boctoke,
0cobeHHO B BepxHeM TeyeHHH 061 H Enuces, B bacceiite AMypa.

3aperynuponaHHe peK H rHIPOTEXHHUECKOe CTPOHTENBCTBO TAKKE NpH-
BeNo K AeopMaliii TPUPOAHbIX SKOCHCTEM, YCWIEHHIO 3BTpodHpOBaHHS.

He MeHee 0facHO TOKCHYECKOE 3arpsAsHEHHE BOAHAIX OOLEKTOB.

B cB43% co cnaaoM MpoMBILLIEHHOTO NPOHU3BOACTEA NPCH3OLIAC He-
KOTOpOE CHIKeHHe ¢6poca Macchl OCHOBHBIX 3arpA3HMIOINX BELIECTB U
OOBEMOB CTOUHBIX Bod. Tak, B8 1995 r cO6poc HedTenpOAYKTOB, B3BEIICH-
HBIX BemECTB, Pochopa, heHONOR, coeHEHWH MeI|, Xene3a, IIHHKA CO-
crasua 784 Teic. T npotHs 1002 Teic. TB 1994 11 1252 TRIC. T— B 1992 1.

B pesynbTaTe MHTEHCMBHOTO BOA03a60pa MCTOLLAIOTCS 3aMmachl MOA3EM-
HEIX BOM;, uMeeTcs Gonee 1400 oKanbHLIX OYATOB 3arpSA3HEHHA [TOAIEMHEIX
s0oA1. Bosee §0% Taxix 04aros HaxonuTcs B epponeickol gacti Poceun (paki-
OHBI roponoB Monueropcka, Yepenosua, banakoso, Kamercka-11Taxtanc-
KOro, AHTapcKa o 4p.). B cocTaB 3arpssHeHHA, KaK yXe YKa3blBaloch, BXO-
AT BEChMA ONIACHBIE XHMHYECKHE BEUIECTRA, B YACTHOCTH, IHOKCHHEL,
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Bonbiuag uacts crounsix soa Poccuu ouminaetca B npeaenax ee rpa-
1. JIuin HeGonbluas yacTs MocTynaeT Ha Tepputopuio Benopyccuu,
Yxpauuel 1 Kasaxcrana. OnHako HMEHHO 3TH CTpaHBI IIOCTARIAIOT B Poc-
CHIO B IOATOPA pa3a Gonblie 3arpa3HeHHBIX BOA, YEM NOIYYaloT UX u3 Poc-
cuu. YKpauna usbasnseTcs OT 4acTH HeuncToT, cbpachisas Hx B Cepepe-
kuit Jonen, Kazaxcran Henonb3yer ans ciuiasa HedHeToT Mprbi U ero
IIPATOKH.

HauGonsiee KonuuecTso crtoutbxX Bon Poccum cHpachipaeTcst B peKu
Gaccetina Bonrn 1 KaMel, BTH CTOUHEBIE BOAB COCTABAAICT OKONO 40% oT
obIuero 06beMa B Poccuu. JleiicTByIOIIME OYHCTHBIE COOPYXEHHS obecne-
'IMBAIOT HDEKTHBHYIO OTHCTKY NI §% 06beMa 3arps3HEHHbIX BOJL,

M3-3a HecTabnnbHO# paboTh! MHOMHX NPEANPHATHIN, (PUHAHCOBBIX TPYA-
NOCTEH BBUMOJMHEHHE BOAOOXPAHHBIX MEPOTIPUNATHIE B CTPaHe OCYLIECTRAS-
€TCA B COBEPLIEHHO HETOCTATOYHBIX 00beMax. Boabl 0CHOBHLIX pex — Bon-
rn, NoHa, Ky6anu, Flevopst, O6u, EHMces oLeHMBAIOTCS KaK «3arpa3HeH-
HE1e», a BOOBI X KPYNHBIX MpuToKos (Kamei, Tomu, Hpreima, Toboa,
Muacca, Hcetn, Typal) 1 peKH Ypan KaK «CRAbHO 3arps3HeHHbIC,

B LenoM 3KONOTHYECKOE COCTOAHHME 3HAYUTENbHOFO MUC/A BOAHBIX
0OBEKTOB MO BaHHEIM CeTH PoCIrHApOMeTa COOTBETCTBYIOT 3KOMOIHYECKO-
MY perpeccy U TofLKo 11—13% Beex BOOHBIX 06LeKTOB HaXOaUTCH B COCTO-
HIHH IKONIOTHYECKOr0 OJIaromonyyHs,

FI0 DaHHBIM HayYHBIX HCCIEMOBAHMI, BOAA peK i BOZoeMOR POCCHM B
PHAE CY4AEB OKASHIBAET HAa THAPOOHOHTOB TOKCHYECKOE BOMICHCTBHE NP
OHOTECTHPOBAHNK. C SKOHOMMYECKOIT TOUKM 3peHHs, TOKCHYECKOE 3a-
| PH3HEHHE MPEACTABIAET YIPO3y ANd pbOHOFO NMPOMBICAA, TaK KAk LeH-
nie BHAN PHO BEChMA YYBCTBHTEAbHEI K BO3AEHCTBIIO SAOBHTHIX XHMH-
"ICCKHX BEIIECTB.

XOTA NO CyMMapHEIM 3aTiacaM NMpecHbIX 8o Poccus 3aHMMAaeT seay-
Nice MECTO B MUPE, O00CTPAETCH KPH3HC #EMBE6020 60docrabucenua. T1pu-
MCPOM 3TOTO ABISIOTCA JTUTENBHEBIE NEPeSOH ¢ BONOCHAGKEHHEM Hacee-
iy [tpuMopekoro Kpas (ocens 2003 r). JeiicTByiomas B CTpaHe cHCTEMa
10/IOCHAOKEHNA HAXOANTCH B HEYAOBJETBOPHTENLHOM COCTOSTHIM: Hostee
0% BOAOPOBOAOB ¢ 3a60POM BOAH U3 MOBEPXHOCTHBIX BOAHBIX HCTOY-
NIKOB, obecriednBalolnX 68% morpebuTeneli B ropogax W mOCENKAX ro-
pickoro THA H 10% B ceNbCKOH MECTHOCTH, He HMEIOT HeOBXONHMEIX
COOPYXEHUH Ast QYUCTKH 1 00e33apaXHBaHus Boabl. Bo MHOTHX perto-
1ilX CTPaHbl HU3KOC KaYeCTBO BOAB CO3ZAET CEPBS3HYI0 ONACHOCTD I 340~
(Wb HACENEHUA, ONPCIACHAET BLICOKHA YpoBeHb HEDEKIHOHHEX 3a60-
"eRaHW Jioged. B psiie mpaBUTENBCTBEHHBIX ZOKYMEHTOB MPAMO YKA3H-
IICTCH, YTO TNIOX0E KAYCCTBO NMUTHEEOH BOAbI SBNAETCS ONHOMW H3 OPpHIHH
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pOCTa CMEPTHOCTM HACENEHHA H CHIDKCHUA CpefHeH NIPONOKHTEIbHOCTH
KU3IHH POCCHSTH.

TIponema 0TXOA0B. DTO OXHA U3 CAMBIX OCTPLIX W CIOXHeRmuX B Poc-
CHM, Beb Ha CBATKAX, XPAHIWIHIHAX, TOH NOHAX CKOMWIOCh CKOIO 100 MapAT
TBEPABIX OTXOAOB, T. €, NOYTH 700 T Ha KaXIOTO XHTENA. M3 Beceit 10l Mac-
CHI TONBKO 5% HIOeT Ha mepepalboTKy WK MYCOPOCKHTATE/ILHLIE 3aBORI,
OCTANIEHOE CKIIAOHPYETCA WM BIBO3HUTCSA Ha CBAJIKH.

Cornacuo A.M. Hukanoposy # T.A. Xopyxeii (2001 1), yXe K Hauamy
1997 . Ha NPEANPUSITHAX Pa3THYHLIX OTPacnei MPOMBIILICHHOCTH CKOMH-
noch 6onee 1,4 MIDE T TONLKO TOKCUMHEIX 0TX010B. B mocaenyiomue ronsl
KOJMYECTBO eXeroIHO 06PasyIoLIMXCH TOKCHURBIX OTXOA0B AOCTHTAN0 MPH-
mepHo 90 MAH T, B TOM uKcie | Knacca onacHOCTH — TopAaka 0,16 mau T,
11 knacca — 2,2 Man T, LT knacca — 8,7 somw T, IV Knacca — 78,8 MIH T.

Ha teppuropiu Pocesiu pasmenieHo okoso 70% obwero obbema Tok-
CHYHBIX IPOMRIIIIeHHNX oTx0008 GbiBmiero CCCP. TMoa ux cknaauposa-
HHe 3aHATH 3HAYHTEILHLIE ONIAIH. ToAbKO YaTeHHEIE MECTa pa3Melle-
HUS (3aXOPOHEHMHA) OTXOLOB 3aHHMAIOT TeppUTOpyH Gonee 14 Teic. Ta. Oco-

GEHHO OMACHDBI OTXOAbL, COAEPXKALUME TAXENbIE METANLI (CBHHEL, PTYTH U

ap.). BeceMa OocTpoil siBiigeTcs ¥ MpobGneMa YHHUTOXECHHA 3anacoB XMMU-
yecKkoro opyxus (oKono 40 Thic. T), XpaHsuIKXcA B 7 apcenanax MuHuc-
TepctBa 060poHE Poccuiickoit Peaepauni.

OcoBeHHO OCTpO CTOMT NPOG/ieMa OTXOLOB B YPAIBCKOM DETHOHE: B
onHolt CpepLIoBckoif 06/IaCTH KOJIMYECTBO HAKOILIEHHBIX OTXOZOB Jl0C-
THraeT 35 Mipa T. 3aech exXerogHo obpasyetcs okono 1 60 MJTH T, B TOM UMC-
ne 11 MAH T — TOKcH4YHBIX. O0e3BpeXUBACTCA WM YTHANIHPYETCH BCErD
OJlHA MISITas 4acTh.

Boxnbiityio onacHocTs B POCCUH NPeACTABASAIOT 3a0LITHE 3aXOPOHEHNA
OTXOIOB, HA MECTE KOTOPHIX celiuac MOCTPOSHBI XHIhIC A0ME HIIH IPYTHE
coopyxeHHA. K coxameHHo, y9eT TAKMX 3AXOPOHEHWH TIOKA HE TIPOBEREH.

HeobxoauMo Takke YIOMSHYTh O pesko obocTpusiuekics mpobieme
MHOKCHMHCOIepKAlMX 0TX0A0B. KakK U3BECTHO, JIMOKCHHBI, OTHOCAIIHECS
K KNACCY YIOPYTIEPGAOB, SBIAI0TCH CAMBIMM TOKCHYHBIMY H3 CHHTE3HPO-
PaHHBIX YeJ10BeX0M BellecTs. OHM 00pasyIoTCa NMPH CXMMAHKH MPOMBIIN-
JIEHHOTO M TOPOICKOr0 MyCOpa, COAEPXKAILIETo INTACTMACCH] M CHHTETHYEC-
Kie MaTepHaibl, 6eH3HHA CO CBUHLIOBBIMU TIPUCATKAMM, [IPH XIOPHPOBa-
HHH BOAH, [IPW NPOU3BOICTEE HEKOTOPEIX MECTHLILIOB.

TIpo6nema AHOKCHHOB Bnepssbie BoaHHKAa B CLIA B 30—40-¢ rozsl.
B Poccru rieppoe KpymHoMacTabHoe ANOKCUHOBOS 3arpsisHeHHe Npu-
POIHEO# cpelkt 3abHKcUpoBaHo B 1991 T. B paitoHe r. Ya. beuie o6Hapy-
XEHO, YTO CONEPXaHHEe AMOKCHHOB B Bojax p. Yda 6onee uem B 50 ThIC.
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pa3 npeseicuno uX MAK (Tony6unkos B.B., 1994 r.). MpuunHoii 3arpss-
IICHAA BOAN CTA0 MOCTYILIEHAE QUNLTPATA H3 YDOUMCKOI ropoackoii
CBANKH MPOMBIILAEHHEIX U GBITOBHIX OTX0m08. Kak cnemcTeue, Konmuue-
CTBO JHOKCHHOB B KPOBH, XHUPCBOH TKAHH M IPYAHOM MOJOKE MHOCHX
xureneit Yool v CrepauTaMaka yBeTHUUNoch B 4— 10 pa3s o cpaBHeHHIO
¢ NOTTYCTHMBIM YPOBHEM,

B HacTodLiee Bpemst B CTPaHE €XETOAHO HAET B OTXOABI 0KON0 200 MAH
WITYK JIIOMHHECLICHTHHIX M AYTOPa3PSALHLIX JIAMIl, B KAKAOH U3 KOTOPBIX
coaepxuTcs oT 80 a0 120 Mr pTyTH. BOnbUIYIO ONACHOCTD MPEACTABISIOT
PryThcOAEpXkallie SNEKTPUICCKHE GaTapeiKi, B KOTOPLIX COmepxaHue
ryTH aoxoaut ao 300 Mr Tosaeko XHTend MockBhi M TT0OAMOCKOBLS BEIG-
PACHIBAIOT eXeroaHo Oosiee 50 MIH WTYK GaTapeek, NO3TOMY Ha CBAalKH
IOIAACT DECATKM TOHH PTYTH. YUpe3pbdaiHylo onacHOCTb Takxke nped-
CTABNISIOT aBTOMOGH/IbHEIE CBUHIIOBEIE AKKYMYJISITOPH, B KAXIOM H3 KO-
ropelX cofiepxkuTes 10 9,5 kr ceuHua (B . Kysneuos, 2000 r).

Oco60 criemyeT OCTAHOBHTBCA Ha MPOGNEMe HETEraAILHOTO TPAHCTPA-
IIHYHOTO NePeMelIeHUI TOKCHIHbLX OTX000B.

B HacTodIee BpeMA TBEPALIC H KHAKHE OTXOAH C BBICOKHM CONEPXKA-
HHCM BPCAHBIX 3ArPASHAIOIIMX BELIECTB COMPOBOXAAIOT PASANYHEIE TIPO-
MLItIJICHHBIE IPOH3BOACTEA B Pa3BHTHIX cTpaHax CepepHol AMEPHKH
(npexae Bcero CLUA), Esponst w Azum (tabm. 1.3).

OO61IeCTBCHHOCTL 3THX CTPaH KpaliHe HEraTHBHO OTHOCHTCA K Mepe-
piabOTKE TAKUX OTXOZOB Ha COGCTBEHHON TEPPHTOPUH, NO3TOMY MHOTHE
“acTHble PEPMbl H AaXe TPaBUTENLCTBA HILYT BO3MOXKHOCTD [TA pasMe-
NICHAA YKa3aHHBIX TOKCHIHBIX OTXOAOB B APYrHX crpaHax. [penarcreaem
1IKOMY TPAHCTPaHHIHOMY NEPEMELLIEHHIO ONAacHBIX OTXONOB CYXKAT Ba-
wilbCKass KOHBCHIA O KOHTpOAe TPAHCIPAHWYHON [EPEBO3KH OACHBIX
OTXOROB M MX YTHIH3aUMH (1989 1), K KOTOpoi BcKope NPHCOSIHAANACE H
Poccnst. B 9THX YCAOBHAX HEKOTOPHIE MMPOMBIULICHHBIE KOMIAHUH HIOYT
1¥TH BBIBO3a 3THX OTXOOOB NOA BHAOM HH3KOIHEProeMKUX TEILTIOHOCHTE -
HUil, MACKHDYA TEM CaMBIM UCTHHHOE CONEPXAHHE BHCOKOTOKCHYHBIX 3a-
131 3HAIOLMX BeTecTB. CTaTyC HH3KO3HEPTOEMKUX TEILIOHOCHTENEH Npo-
MLILAEHHBIC OTXOAM «NPHOOPETAIOT» MOC/E YaCTHYHONU epepaboTKH U
(1)11) GPMKETHPOBAHUA HA TEPPHTOPUU CTPAH-MpOU3BOaNTENeli. B aToM
viy'iae OTXOAM yXe (hopManbHO He MOANAZaoT Noa orpanuyeHus bazens-
vhOW KOHBEHLIMM H MOTYT ObITh BEE3€HBI B TPEThH CTPaHb! U1 MX NOCTeay-
KMICTO CKUTAHNA B CIIEOIHAMLHBIX Ntevax. MHorue cTpanbl, B Tom uHcne
PoceHs, UCTIBITHBAIOIIME SKOHOMUYECKHE PO6AEMEl, NPHHHMAIOT YKa-

KITHBIE OTXONH A4 MepepadoTKu, CXHTaHHA, HeHTPATHIALMH HOH LIS
\KIHICHHA,
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Tabnuya 1.3

TpaHCrpaHHyHbie NEPEMELLIEHNA ONACHLIX OTXOAOB B HeXOTOPLIX CTPaNaX
B 1994 r. (B.H. Bawsxun, B.B. Caxun, 2001 2.)

Qfwee rogosoe Fogoeoe TpAHCTPaHHYHOS
Crpana NPOM3BOACTBO OTXON0B, nepemalLaHme (IKCNOPT),
THIC. T ™EC-T
CLUA 180000 1184
Kanaga 6080 137.8
FepManna 6000 5221
Ppasuun 3858 10,6
Wranusa 3246 . 20,0
BenukobpuTaHus 2940 0,9
Wenanwa 1708 20,2
|NopTyranus 1043 2,0
Huaepnangbi 1040 195.4
\Wseityapua 736 126.6
HAnoHna €66 40,0
ABCTPUA 620 82.1
{Wweeuns 500 42,6
I'peuusa 450 0,3
ABCTpANUA 36 91,0
DUHNAHANA 314 19,2
Hopseerws 200 16,5
Hoean 3enanaua 110 0,2
JAETTE 106 9.2
[Wicnangua 5 0.2
| Beero 237088 1870,8

CornacHo Tabn. 1.3, ronopoe TpaHCTpaHHYHOE MEPEMEHICHUE ONACHBIX
OTXOMLOB M3 PAa3BHTBEIX CTPAH B TPETbH COCTABHIIO B 1994 r. moyT™" 2 MJTH T.
OxHaxko no ApyruM paHHbiM («[TpobreMsr pPETHOHANBHON IKONOTHI»,
Ne 3, 2001 £), pasMephl HeleraabHOH TOPrOBIM H (MNR) HENETalbHOre
TPAHCTPAHHUHOrO NEPeMEHIEHAS PE3KO YBETHIHIUCH U COCTABIAIT B Ha-
crosuiee spems 50— 100 mia T.

CoobiiaeTcs, UTo B pesyasrare 3Toro Uunusa crana «rmoBansLHOH CBAN-
KO#i» JUIS OTPOMHOI0 KOTMYECTBA TEXHNYECKOTO TIMHKA, OTX0A0B 0T Mpo-
W3BOACTBA CBMHIIA, 8 TAKXE HCNOMB30BAHHBIX AKKYMYNSATOPOB %3 Tepma-
umn, CLUA, Asctpanuu, BenukoGputanni 1 JlaHuH. B 1998—1999 1. Ha
TeppnToprio UHInM Gbino BBE3eHO Gonee 100 Thic. T oT™M0d0B, Gonbmiadg
YACTb KOTOPHIX SABMAETCS SAOBHTHIMH HIY MOTEHUNWANLHO SNOBUTBHIMA.
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MpeanpuHnMaloTcs NONBITKKM 06x08a Basenbckoll KOHBEHUNH PSIOM
MHOCTPaHHKIX (PHPM B LIS/SIX BBO3a aHAOTHYHELX OTXONOB HA TePPHTOPHIO
Poccun. Tak, paccMaTpyBaNHCh MPOEKTRI CTPOHTENBCTEA 3ABOAOB IO CXH-
raHWK BBOSHMBIX (MO BHAOM HH3KOIHEPIOEMKHX HOCHTENSH ) OMAcHbIX OT-
X0J0B Ha TeppuTOpHH Mockorckoi H HoBropoackoii oGnacreil, Anraiicko-
ro kpast 1 ap. CornacHo HeKOToOpbIM JaHHEM (A.M. Hukaunoponr, TA. Xopy-
xad, 1999 1.}, p neprog ¢ 1967 & no 1993 1. 95 dupm (u3 fepmannu, CLIA,
Aectpun, Uranuw, Kanaas M Apyrux crpaH) nuTaauch BBe3TH B Poccuio
tonee 30 MTH T onacHEIX oTX0N0B, B 1993 1. BBe3eHO M pasMellieHO Ha Tep-
putopun Poccuu oxono 4000 T 0TX0108B, B TOM YHCJE PANNOAKTHBHBIX, PTYT-
NBIX, IMHKOBHIX H APYFHX. B 1997 1. 3apesecHo B KAYECTBE BTOPHYHOTO Chl-
pbA 0k0i1C 230 TEIC. T TONLKO YUTEHHHX 0TX0n0B. Hekotopeie HHOCTpaH-
Ibl€ KOMIIAHHA OaXe NpeanaralorT $¢cilaTHO MOCTPOMTL 3aBOALI 110
lepepaboTKe ONAcHBIX OTXOLOB, €GN Ha HHX BNOCASACTBHY GyIeT nepe-
pabaThIBaTECS H ONPSACACHHOE KOMHYECTRBO 3apYOEeXHBIX OTXOMOB.

ChenyeT ROXYCPKHYTB, 9TO IPH BBO3¢ OTACNBHLIX OTXOAOB, HE ABIAI0-
NIMXCST TOKCHYHBIMM, MX flaltbHeHINag nepepaboTKa MOXET NPHBECTH K
00pa3oBaHUIC KpajiHe BPEAHBIX BewlecTB. Tak, MpH CXHTAHHUH OTHOCHTENTb-
Ho Be3BpeaHbiX XIOPCOISPXRALMX MIACTHKOB 00PA3YIOTCSH BEICOKOTOKCHY -
11bIE NOMMXTIOPHPOBAHKEBIE GNEHUIEL, NHOKCHAB], PYDaHB 1 ApYTHE.

B coOTBETCTBHH C BHIIIEH3NOXEHHBIM HA3peia HEOBXOAHMOCTE CTPO-
10 perTJaMeHTalLHH BILIOTh A0 3anPeIIeHHA TPaHCTPAHHYHOTO [EpeMelle-
1IHSL HA TEpPUTOPHIO POCCHH OTIACHBIX TBEPABIX ¥ XXKHAKHX OTXOA0B, KOTO-
Phie COAEPRKAT THKENBIE METALNBL, XTOPOPraHUYECKIE BEILIECTEA M HUTPO-
COCTHHEHHSA K NIPH STOM BbLIAIOTCA 33 HHIKOIHEPIOEMKHE TEMLAOHOCHTE N,
#ko0bl Ge30nacHbIe LTA HACENeHUA MPUHUMAIOWIEH cTpaHi. Bee 3To Mo-
KCT MPHBECTH K TOMY, 4T0, SCIH HE TTPHHATL Haanexamux mep, Poccun
TUKXKE APEBPATHTCA B «CBANIKY OTXOLOB» YHOCTPAHHOIO [IPOMCXONICHHAS C
CAMBIMH THKEABIMA SKONOTHYECKHMH NOCNSICTBHAMHE 11 HbIHELIHEro H
oCOGEHHO SYIYIIUX TTOKONEHHH.

Panmaunonnas oGcranoska. UpesgbivaiiHbie CHTYaUMH, CBSI3aHHLIE ©
HICPHO- U PATMAILIHOHHO-ONIACHEIMY O0beKTaMU (BKITIOHAA SACPHOE ODY-
AHE), SIEEPHBIMH MaTepPHANaMH, PAIHOAKTHBHEMH BELIECTBAMH M OTXO-
NAMM, MCTOYHHKAMHA HOHU3UDYIOLIHX H3NYYCHHI BCISOCTBHE HX 0coB0ii
PiBPYLIMTENEHOH CHABL W AONTOBPEMEHHBIX HETATHBHBIX NOCNEACTBHH,
UPSACTABNAIOT cO00M ONHY H3 HauDoNnee cepLe3HBIX YIPo3 Be30MaCHOCTH,
COUHANLHO-2KOHOMHYEeCKOMY pa3BuTHIo Poccuiickoil Penepalmm u bee-
1ty MHPOBOIO COOBILIECTRA,

PannaunoHHas oberaHoBka B PA onpeneasercs cnenyoi MMy OCHOB-
iIMH hakTopamu: ) LToGaTEHEIM PAAMOAKTHBHBIM (OHOM; 2) 3arpasHe-
HNCM TEPPHUTOPHE BeeacTBHE aBapHit Ha HepHoObubekoit ADC (1986 1)
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1 I1O «Masix» (1957 n 1967 rr.); 3) skcrmyaralMeif NpeAnpUATHA ¢ Saep-
HEM TOTUITHBOM, SIEPHO-3HEPTeTHUECKHX YCTAHOBOK HA CYNaX, XpaHHIHIL
PAZMOAKTUBHEIX OTXON0B.

ToGaneHbli paakauHOHHLIA GoH 06yCN0BICH MPOBEIEHHEIMHY AREP-
HBIMH HeOnTagasamu. [To ganHeiM OOH, ¢ 1945 mo 1991 T B Mupe Gbino
npousseacHO 1946 HCIBITATEBHEIX AACPHBIX B3PHIBOB, B TOM HHC/IE 958 B
CILIA, 599 — B Coserckom Coiwose, Gonee 150 — o ®panunu. B CCCP
B3PbiBEL NPOBOAKANCE: 467 B3pHBOB Ha CeMUManaTUHCKOM TI0/THIOHS {Ka-
saxcrad), 132 B3peiBa Ha noauroHe o. Hosaa 3emas. KpoMe Toro, 3HaTv-
TENBHOE KOJMHYECTBO ANCPHBIX B3PHIBOB B MUPHbIX LIcAAX GLlI0 IPOBEACHO
B 3amansolt Ca6upy, HuxHem Tosomkse, Akyrau, Jdonbacce, KpacHo-
SAPCKOM Kpac H APYIMX MeCTax.

B pesyasraTe aepHBIX MCTbiTaHui B Grochepy 6610 BHOpoLLeHo 12,5 T
APOAYKTOB ACACHHA SAEPHOTO ropiodero. B pesysnbrare B3phIBOB HA 2,6%
YBETHYKIOCH COfePXKaHue B aTMOChEpe palHOHYKTNAS yrnepona-14, s 100
pas — panHoOaXTHBHOTO U30TONA TPUTHSA, Ha 2% NOBHICHNIOCH POHOBOE pa-
NHOAKTUBHOE HATYYEHNE HA IOBEPXHOCTH 3EMJIH.

QnHHUM H3 Hanbosee ONIacHbLX BHIOB OTXOIOB ARNAIOTCA PAAHOAKTHB-
ubie orxoas. HanGomee pacnpocTpaHeHb XXKMAKHE OTXOALI, KOTOpHIE 06-
pasylorcs Ha ADC, palMOXHMHYECKHMX 3aBOJIAX, B HCC/ICIOBATENBCKAX HEH-
Tpax. TeepAbie pALOAKTHBHEIE OTXOIOH TAKXe ODpa3yioTcd B PpeakTopax
ADC,

B Poccum pasmeliero 11 ABC, kotopbie aaiot 16,7% 2neKTpoIHepTHH
B crpase. Paccrosiue ot ADC 10 KpymHEIX roponos (C.-Ilerepbypr, Bo-
pouex, Kypck, Exarepun6Gypr, CMoneHck, Pocros-wa-JloHy 0 ap.) — ot
50 go 200 kM. MeTouHHKOM PanyallMOHHON OMACHOCTH HA AaTOMHEIX CTaH-
LHAX ARIAIOTCH PEAKTOPH SHEProbnokoB, 6acceilHEI BHAEPXKKH ANEPHOTO
TONNMEA, XPAHWIHINA XHIAKKX 1 TBEPALX OTXONOB,

Cornacuo mannsiM MUC Poccuu (2005 1), B Poccuu umeercs 39 Mc-
CJIEROBATENLCKHX PEAKTOPOB, 39 KPHTHYECKHX H 15 NOTKPHTHYECKIX CTEH-
HOB. B COCTOAHNM 3KCIITYATALIMH HAXOMATCH 24 HCCICA0OBATE/ILCKHX PEak-
TOpa, 29 KPUTHICCKUX H 7 MOAKPUTHIECKHX CTEHIOB.

B yacTosmee BpeMsT B TIOTEHUHATEHO OOACHHX 30HaX, NPHJCralomHx
K DeticTBylowuM ADC, npoxusaet Gonee 4 man uenosek. HenocpeacTseH-
HOI1 Yrpo3H 3TOMY HACENECHMIO B [IOBCEAHEBHBIX YCAOBHAX, 0 MHCHHIO
MUC PD, He cymecTyeT, 00beKTH 000PYIOBAHE CHCTEMAaMH 3AIIMTE B
COOTBETCTBHM C CYIIECTBYIOLIYMH TpeGoBaHUAMK. CpeaHHiA noKas3aTenb
BPEMEBH cpabaThBaHUsA aBapHIEON 3alliNTH PEAKTOPA HA poceuiickux ADC
SHAYUTENBHO HUXe aHAOTMYHOTO [H0KA3aTess MHOTHX aTOMHBLX 3JICKTPO-
cTaHuuii Mupa. OAHAKO HECMOTDsL HA OCYILECTRICHHE 3HAYUTE1bHOTO IT0
06beMy KOMILIEKCA 3aIUTHBIX MCPOTIPHATHY HA pACCMATPHBAEMBIX ofbeK-
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raX W BONM3H HHX, YIPO3a BO3HWKHOBEHHS HEIUTATHBIX CHTYALIWI, B TOM
NCAE 1 ¢ BHIOPOCOM PAAHOAKTHBHLIX BEHIECTB, NPOAOIKAET OCTABATHCA,
B 1995 . 66114 3aBepILEeHBI PAGOTHI 110 CUCTEMATH3aLIHU JAHHDIX O pa-
AHALHOHHOM 3arpSI3HEHHH TeppuTOpHH Poccuu B pesynsrate YepHobuinb-
CKo# KaTacTpodnt (26 arrpean 1986 r), 3aTpoHyBLIEH 3HAYMTEABHYIO Tep-
PHTOPHIO YKpauHbl, benopyccun, Poccuu u 20 npyrux rocynapere. Tonb-
K¢ 8 POCCHH Ha 3apaxeHHOH TeppHTOPHH NPOXWBAET NOYTH 17 MIH Yer.
YTouHEeHHbIE AaHHBIE O 19 o6aacTam w pecnydaukam Poccun
(A.M. Hukanopos, T.A. Xopyxas, 2001 r.) nokasanu, uto ofuias naowank
KITPASHEHHS PANHOAKTHBHbIM Lie3ueM— | 37 mnotHocTrio | —5 Ku/km?, co-
crapuna 49509 km?%; 5— 15 Ku/kM2—5326 km2; 15—40 Ku/xm2~1900 gm2;
tonee 40 Ku/km2—310 km2, ’

Ocraerca cnoxHoit pagHanHoOHHAA ODCTAHOBKA B 3arpASHEHHLIX 1e-

cix. Criyerst 10 Jret nocsie apapuy 3arpsi3HeHHe ECHOTO HOHIE HIMeHU-
"UCh HESHAYMTETBHO, TAK KaK CaMOOYHILEHHE JIECOB [TPONUCXOAUT TOABKO
Hl CYET MPOLECCOB PATHOAKTUBHOIrO pacnaga. OrMedaeTca 3arnyOiacHHe
PVIHOHYKIAOB a0 15—20 cM. HanGonblwmii yposeHs 3arpsasHenns orMme-
il Ha TOPOAHUCTBIX M CHABHONOA3OMUCTHIX NIOYBaX, HAMMEHbLUEe — Ha
CYINMUHECTDIX, BOTATEIX OBMEHHBIM KAaTIHEM H aMMOHUEM.

ABapHU ¢ BBIGPOCOM PAIHOAKTHBHEIX BELIECTE HMETH MECTO B 1957 T
1 MO «Mask» Ha cepepe Yenabunckoit obnacti. B pesyastate B Tpex 06-
merax (Heaabunckol, Ceepanopckoi, TIOMEHCKOH) B 30HE 3apaxeHus
okasanoch 300 Teic. uenosek. Mo osepom Kapauait o6pasopanack «1uH3a»
11 PAAHOAKTHBHAIX PACCOIOB, KOTOPAsA ABHKeTCS o CKOpocThio 80 M B roa,
locne nonananua 3THX cosell B BOAHBIC OOBEKTHI, NIPEKAEC BCEro pekH,
MOTYT TOAREPTHYTHCA 3ATPA3IHEHNI0 3HAYMTEALHAS TEPPHTOPUA JanagHol
CnGupH 1 3a1eM JIeAOBHTHLH OKeaH. AHANOTHYIHAS CHTYALIMA CIOXHIACH H
u Gacceitre O6u B TomcKoit obracTi B pesyasTate aesrenbHoct Cubnpc-
AOT0 XMMHYECKOro KoMOHHATA.

[NO6aTEHLIM HCTOUHHKOM PAIMOAKTABHOIO 3aTPA3HEHHUA NPHPOLHOMH
CPC/b TEXHOTEHHBIMHU PaIHOHYKTH/IAMH B 1996— 1998 rT. sBRANCA MEATEH-
HLH MPOLECC BHBEASHHS U3 CcTpaTocdeph NPONYKTOR AAEPHBIX HCITHTA-
nni 1954—1980 1. Ha DONHIOHEX NMNAHETH, 4 TAKKE BETPOBOI MOIBEM C
HOREPXHOCTH 36MJTH.

Ha Tepputopsi Pocchn cyMMapHass akTHBHOCTL HE3aXOPOHEHHbBIX pa-
MIIKTHBHBEX OTXO0B, MO HEKOTOPLIM OLEHKAM, NpeBpiaeT 4 Mapa Ku.
B Poccnn ecThb 15 NOAHIOHOB A1 3aXOPOHEHUSA, LIEHTPBI MO YTHAM3ALMAN
o1xon0s (Yensbunck-65, KpacHoapcek-26). TeM He MeHee, BOIpocH HX
IMYIOTHYCCKO GE30NMACHOCTH CTOAT OYEHB OCTPO. B YaCTHOCTH, cepbes-
NVK) OIACHOCTD AN1A1 OKPYXAIOLLIEH CPEbl i HaceeHUs MPENCTABISIOT Nepe-
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NONHEHHBIE, (PAHYECKN U MOPAJIbHO YCTapeBIIHE XPaHMAHNINA KHIAKAX
PaNMOAKTHBHLIX OTXONOB ¥ OTPaBOTaHHOT0 AACPHOTO TOTLIHBA.

K coxanenuio, B 2001 ., HECMOTpPS Ha NPOTECTH OGLICCTBEHHOCTH,
GhiNa 3aK1I0YeHa «COCKA BeKa», CBA3aHHAA C 3aBO30M Ha TCPPHTOPHIO
Poccau oTpaBoTaHHOrO AAEPHOrO TOILIHBa (OKON0 20 ThiC. T), BHITPYXEH-
HOTO H3 peakTopos 3apytexHsix ADC ¥ NpeRHa3HAYCHHOTO IAA AT/ k-
HOTO XpaHeHHA 1 nepepaboTKH. :

Mo cocroaxmo Ha 01.01.2002 ©. u3 coctasa BM® Poccuu BeiBencHO
190 aTOMHBIX TOABSOAHBIX N0A0K (ATUT) (BoenHas skonorus, 2005 ). Ce-

TOAHA YXe HET COMHEHHIH, uto yrannsauna AlUT asnserca OMHOMN U3 KpYIi-
Heltmux npobaeM riaoGansHOro MaciuTaoa, NpUBIEKAIOIEH TOCTOAHHO
pacTylllee BHUMaHHe psilia WHOCTPAHHBIX TOCYIAPCTB H MEXIYHApOAHOH
OOIIECCTBEHHOCTH.

O macurrabax npobnemsl yriusmsanuy AIU1 B Poccun ceupeTesCcTpy-
10T cenylonue aadHble (Capxucos A.A., 1999 £):

— oBluas AKTHEHOCTE OTPaGoTaBLIETO ANSPHOrO TOTIHBA NMOLBOAHBIX

NONOK cocTapnaeT He MeHee 600 MIH KIOpH, NPUYeM OKON0 NOI0-
BUHBL 3TOH AKTHBHOCTH MMPHXOAHTCA Ha A0ePHOE TONAHBO, MPOaoN-
KAOIeecsa OCTABATLCH B peaKToDax BHBEASHHHEIX H3 DKCILTyATallHH
AIlT; :

— BEC MOLTEXAlHX YTHAM3ATHH PAAHOAKTHBHBIX KOHCTPYKLIHOHHBIX

MaTepHaiOB MNOABOAHBIX JIOAOK MPEBILAET 150 TeIC. T;
— ofIuif BeC NOLIEKALLEr0 pa3AeiKe METANNA AaTOMHBIX MOIBONHHIX
NOAOK COCTARIAET OKONO 1 MJIH TOHH.

Mpuenekaembie mta yruansaumy AT npeanpuATHs NPOMBIIIEHHOC-
TH 1 BM® 110 CBOMM [POM3BOACTBEHHBIM BO3MOXHOCTSIM A0 1995—1999 .
GhUTH CHOCOBHH Pa3IenbBaTh He Gonee 5—6 AT B roa. INpn TaKHX TeM-
fax pasaeikKi CTAHOBIIACH HEM3DEKHOMN CTOAHKA BBIBEACHHLIX K HACTOA-
weMy BpeMEHM M3 BKcrTyaTaitud ATIJT Ha TinaBy B TeucHHE 15—20 ner B
OXHIAHHY CBOSIH OYepenH YTHAU3AIHNA. Takvie NOMKU TIPSACTABNSIOT Ceph-
€3HYIO NOTCHUHATBHYIO A1ePHYIO, PAIHALIMOHHYIO H 2KOTOrH4YECKYI0 onac-
HOCTh, XOTst 6bI YK€ IOTOMY, 4TO MOTYT SIBHTHCA LIESIMU B CITy4ae BOEHHBIX
KOH(PAMKTOB W aTaKK TepPOPHCTOB.

VueHbic ! MPaKTHKH PAIA CTPaH MEPa TIPU3HAIOT, YTO pemeHHe 3TOH
TIpoGneMBl, YUUTbiBas (hPaKTHYECKOE COCTOSHAE NEN M HaMEUAIOIMKCCA TEH-
AEeHUWH, MOXET ObiTb YCKOPEHO JIK1L MOCPEACTBOM HeOTIOXKHO® Mexay-
HapOIHOMH KOOTIepALMN MHOTUX CTPaH, NPUIEM He TOIbKO B HAayYHO-TEX-
HUTECKOH, HO 1 B 3KOHOMMYecKol cdepe. HammsIHEIM MPAMEPOM TaKol
KOONEPALEHH SBAAeTCA [LIOAOTBOPHOS COTPYIHHYECTBO Poccun u Hopse-
I'HH NG CHIKEHWIO IKONOrHMECKOTO PUCKA, CBI3aHHOTO € YTHNH3aLUueR
AT CepepHoro daoTa, a TaKKe COTpYAHHYecTBO ¢ fInoHHeH, Pecny6nn-
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Koit Kopes 1o CHHXKEHHIO YKOJIOTHYECKOIO PHCKA, CBA3AHHOTO € YTHIH3A-
et ATLT Tuxookeanckoro drota.

-

§ 3. UzmeHeHMe COCTOAHUSA IKOCUCTEM
W cHMXXeHue GuopasHoobpasns

K coxanennio, rnobGambHbe TEHISHLUHM YXYAIIEHUS 3KOKOTHYNECKOk
CUTYalMN npossnaiotea H B Poccun. C ogHotlt ¢TopoHH, oHa HMeeT cob-
CTBEHHYIO HOCTATOUHO PASBUTYIO HHAYCTPHANTEHYIO Gasy mo nob6uve H me-
{paGoTKe MHHEPATBHOTO CHIPbA, YIS, TO CTRBUT €€ B ONMH PSLI C MHDO-
RLIMH 3arpa3HUTEAIMHA OKpyXxalonmielt cpeasl. C apyroit cropons, B Poc-
CHH NPOHCXOANT Ae(opMauHs cKpyxawllelt ¢cpeas, KOTopas oGLMHO
NAPAKTEPHA ITA Pa3BUBAIOLMXCS CTPaH: AErPAMPYIOT H THGHYT NaXOTHEIE
HCMAN, BRIPYGAIOTCs Jieca, MCTOINAIOTCS Ka3aBIIHECS B MPOLLTIOM HEHCYED-
iracMble MMPHPOAHDIE pecypcbl. Pecypco- 1 sHepronoTpeticHne Ha eaMHN-
11y BAJIOBOTO HALMOHAABHOIO NMpoaykTa B Poccun B 2—3 pasa Beime, YeM B
crpadax 3anaanoit Epponel u CUIA, u B 5—6 pas Bbille, 4eM B SInmoHnw.
Bce 310 cmocoGeTBOBANO BOZHUKHOBEHWIO B POCCHH YHUKanbHOI 3KoI0-
rHUECKOH CHTYALMH: ¢ OOHOI CTOPOHBL, 16% ee TeppUTOPHil CHIBHO 3a-
(PSiI3HEHK! U 31€Ch YHHYTOXEHD ECTCCTBEHHBIE SKOCHCTEMBL, C APYrof —
63% Tepputopui Ha CeBepe EBponeiickoli yactd Poccun, 3HauMTensHas
sacTh 3ananHoit Cubupu, nourtn Bes Boctounas Cubups u Janehuit Boc-
roK MpeacTapIgioT coGoit cnabo saTpoHyToie X039HCTBEHHOH JeaTeNnsHoC-
FLI0 TEPPHTOPHM, OCTAIOIIKMECA 19% — 3TO TEPPUTOPHH €O CPERHUM VPOB-
1CM 32TPAIHEHHS H CHALHO BeGOPMAPOBAHHBIME ¢CTECTBEHHEIMU SKOCH-
CreMaMH, JlvIib OTYACTH 3TO MOXHO OGBLACHHMTh HeGIaronpUATHLIMY
KJIHMATHYECKHMH YCIOBHAMH MHOTHX PETHOHOB CTPaHLl, 3 TAKXKE YIalleH-
NUCTBIO MECT AOGBIYH H NMepepaBOTKM CHIPBI OT MeCT NOTPeGICHUA.

B HacTosilee BpeMA Ha IKONOTHYECKYIO CHTYAUN0o B Poccun cepnes-
NOC BTHAHHE OKAIEIBAET KPHIHCHOE COCTOAHME YKOHOMHKH, 2 HMEHHO!

— TNPOMBILLIEHHOCTD POCCHH BKIIOYAET MHOTHE PECYPCOEMKHE, 3HEP-
TOEMKHE H MHEIE OTaCHLIe TIPOH3BOACTBA;

— TeXHHWYeckuii moTeHuuan Poccuu ocraerca Ha yposhe 70-X IT. H co-
OTBETCTBYET IEPHOAY «TPASHON» HHAYCTPHH,

—- BLICOK YPOBEHB H3HOCA TEXHHIECKUX CPEACTB B TIPOMbILUIEHHOC-
TH, HH30K TEXHHYECKHH YPOBEHE PaGOTH OUMCTHEIX COOPYREHUIH,
TIOBBILLIEH PUCK TEXHOTEHHBIX ABAPHIH;

— He3(QpeXTHBHO HCNONB3YIOTCS TEPPHTOPHH.

Hecmorpa Ha 50-npoueHTH cniaa mpon3eoacTsa B 90-x ronax XX pexa,

VIMIBEHb 33rpA3HEHHA OKpyXawmei npupoaHoii cpensl B Poccuiickoit Oe-
"WHUHH CHUIMIICA JJMLIE Ha 12% M Npoo/IKaeT 0CTaBATLCSH BLICOKHM.

1 H NN HHAS SKETOTHA
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KaK H BO BCeM MHpE, AecTabGHAN3aTOpaMu OKpyXaiouleii cpex B Poc-
CHM SIBNISIIOTCA CENTbCKOXO3ARCTBCHHBIE TepPUTOPUH. COCTOAHHE 3eMeh,
HaXOILALMXCA B chepe X03MiCTBE HHON ACATENBHOCTH,, HEYAORICTBOPHTENb-
HOE M MpoacKaeT yxyamarsca. HepaunoHanbHOe pUPOAONIONbL3OBAHHE
NPH CYLICCTBEHHOM COKPALIEHHH MEPONPUATHIA ITO OXPaHE MOYB H 3¢ME/b-
HBIX pecYpPCOB MPUEBEIO K JErPANalliH 3eMeNb B TAKHX MaciuTabax, KOTopbie
CIIeUHANHCTEL TIDHPABHUBAIOT K YTPo3¢ HaHOHANbLHOHA Ge30MacHOCTH Poc-
cii. HekoTophle KONHYECTBEHHBIE OLECHKH AHTPONIOTEHHOTO BIINAHMA, KO-
TOPBIE MO3BOJISTIOT CYAUTS 00 YPOBHE AHTPOTIOTEHHOH TpaHchOopMaIHK 3K0-
cucteM Cepeproti Epasuu Ha tepputopun P@, npusenexs B abn. 1.4,

. Tabnuua 1.4
Ponsa semenb Poccyy, NONHOCTEIO MIMEHEHHBIX B NpoLecce XO3ZAWCTBOHHOM
peaTensHocTH (A.M. Hukanopoe u dp., 2001 2.)

MipoLenT nonHocTLI0 OcHOBHbLIEe hakTophl
MpupogHan 30Ma Tpauctbos:::::aanubm TpaHChOPMaLIWM
e —_
MonApHas NYCTLINA 0.06 [ofhiua MuHepaneHoro
W TyHapa ' ChIpbA
Taira: Buipy6ru, noxapsl, o6biua
CepepHasn 0,84 MUHEPANKHOTO CLIPLR,
CpegHan 1,8 sarpaaHoHKe BO3QyXa,
pacnauika sement
KxHan 10,2
Pacnawka 3eMéent
WnpoKONWCTBEHHEIE | '
H CIplel.l.IaHHble neca 32,65 HACBNSHHBIC MYHKTE,
KOMMYHHKAUWH,
NecocTene u cTENL 40, 50 THAPOCTPOUTENBCTEO
MonynycTHHA 21,18 Beinac ckoTa, WppHrauuwn,
W NYCTLIHA ’ JaconeHne NoYe
Fopul Kasxasa, Cubupu 29 20 Bwinac ckora, AoObMa
v flansHero BocToka ' MHHEPANBHOTO ChipbA

3eMenbHuiil doHa Poccvu, no saHHbIM FOCYSApCTBEHHONO YU€Ta 3€-

Meik, B 1995—1996 rr. cocrapua 170,98 MaH ra. Cokpawaercs NIowank
CEJIBCKOXO3MHCTEEHHOTO HA3HAYEHHA: 32 NOCAEIHYE 5 1eT OHa YMEHBIIIH-
nach Ha 27 mak ra. Towans nalMy yMeHbnaack Ha 9,5 mau ra. O6beMbl
paboT 110 MEAHOPAITMH YMEHbIUIHINCH Ha MOPAIOK.

TMoBbIIaeTCd KMCNOTHOCTD 0YB, PA3BUBAIOTCH NPOLECCH AETYMUDH-
KaLHAU, TIEPeYTLIOTHEHUS, AKTUBU3HPYIOTCA CONOHUOBhLIE MPOLICCCH U APY-
rde BHILL Aerpagaunu. Okono 43% namHu XapaKTepH3yeTesl HUSKHM COo-
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NCpXRAHWEM ryMyca, npruem 15,1% umeeT kpurnueckHii yposeHsb. Bonee 80%
VOCTEIOBAHHOM MAMHN OTIIMYAETCA HU3KOM 1 CpelHeil ofecneyeHHOCTRIO
HOABHXHBIMA QOPMaMU MUKPO3NEMEHTOB (KODaILTA, MOMHOACHA, UMHKA).
PeKYNLTHBALINS 36MENb NPOBOAHTCS B HESHAYHTENBHBIX 00beMax. DposHii-
Hoi omacHocTH noasepxero Gonee 117 min ra (63%), a 51 mnu ra (28%)
VXK€ 3po3UpoBaHo. [IPeBbllUe¢Hb NACTOHILHEIE HATPY3KH, HE COBITIOAAIOT-
CH MEPBI YXOIA 34 KOPMOBBIMU YTOALSIMHE.

B paiionax KpatiHero Cerepa COKpamaoTes niomaar oNeHbHX NacT-
OHUL, TPUIHHON Yero ABMSETC TEXHOTEHHAA Harpyska. 3a nocienHue
30 neT NnowWank COKpaTHAACE Ha 18,6 MIIH ra, .

OnHAM U3 GaKkTOPOB AerpagalMy 3EMeNh SBIAAETCA HX 3arpsisHEeHue.
BGPOCKH NPOMBILINEHHLIX NPEANPUATHIE H ABTOTPAHCHOPTA B aTMOChe-
DY, HCMONL3OBAHKE LIS OPOLUEHNA 3JaTPASHEHHBIX BOI, HAPYIIEHHE TEXHO-
HOrHYECKHX TPeOGOBaHHI Npu A06bI1Se, MepepaboTKE U MCHOTL30BAHUH Hed-
ICNPOAYKTOB, ABAPUH HA HETEMPOBOJAX — BCE 3TO IPHBOAUT K HAKOIAE-
HUI0 B MOYBAX BPeJHRIX BELIECTB, YXYAIIAET HX PHINKO-XHMHYECKHE H
OHONOTHYECKHE CBOWCTBA.

B EBponeiickoil 9acTH ecTECTBEHHBIC COOBILECTRA NOTEPAJIN YCTOHYM -
BOCTE, Pa3spyLIeHHas GHOTA HE CAMOBOCTIDOM3BOANTCS, a BRHIGPACHIBAET 3a-
' PASHUTENH: JHOKCHA YIJIepoaa, MeTaH, docdaTsl K HHTpaTthl (BEWECTR],
CONCPKaAIIHEe paCTBOPUMEIE COSOIHHEHMA a30Ta). Esponeltckag yacts Poc-
CHH H OTIEIbHBIE PErHOHBL Ypasa 1 CHOMPH HaXoMATCA B YCIOBHAX XKec-
royalfllIero SKOMOTHUECKOTO KPHIHCA, 3KOCHCTEM b NOTEPSUTH CNOCOGHOCTh
K CAMOOUYHILEHHIO, PE3KO CHHIHNO0CEH TPOUM3BOACTBO GHOMACCH, WIET pac-
114l SKOMIOTHYECKHX HHI, ACTPajalua H ONTYCTHHHBaHHE 3eMeNb, CoKpa-
NGIETCS MI0LATE ASCOR,

BHI3KIBACT CEPbE3HYIO TPEBOTY COCTOSHUE PACTUTEIBHOTC NOKPOBA
Pocculickoii Pemepauun. Taxk, HanpuMep, B TYHIPOROH 30HE 33 NOCASAHNE
5 et B 2 pasa COKpaTHIMCE TMTCLIAAY THILAAHAKOBBIX TYHAP, Ha 700 THIC.
&M (M3 2,8 MITH KM?) IPOHCXOQUT ACTPanaLus oneHbUX nactéunr. Ha mec-
I THOHYHO MOXOBO-KYCTZPHHKOBOH DACTHTENBHOCTH BO3HHKAIOT CO0G-
NICCTBa 3MakoB. Haubonee cepeesHbie pazpylueHus Habmwoaawored s Pec-
nyonuke KanMsikuy u ActpaxaHckoil 06IacTu, e HAeT MPOIEce ONyCThI-
mmnaHuA. B KpacHomapckoM Kpae okono 80% creneil pacnaxaHo, a Ha
Asoso- KyGaHCKOH paBHUHE OHM UCUETH NOAHOCTLIO.

YcTo4MBOCTh YPOAHN3NPOBAHHBIX TEPPUTOPHI K @HTPONOreHHHIM
HHIPY3KaM H 3KOTOTHYECKOE PaBHOBECHE cOeCIe Y HBAIOTCA BO TeX MOp, NOKa
ne NPEBHIHIEHA 3KONOTHYECKasi EMKOCTB TeppuTopue. Tlocneauss onpe-
ACHRETCA CTIOCODHOCTEIO K CAMOOUHIIEHHIO M CAMOBOCCTAHOBICHHIO OC-
NoBHBIX KOMIIOHEHTOR OKpPYXalowWweH mMpupoaHoi cpennl. B HacToawee
HRCMSL IKOTOTHYECKAA EMKOCTE 3HAYHTENBHO TTPEBBILUEHA HA TEPPUTOPHHE
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Mockssl MoCKOBCKOTO pernoHa, B psiae obnactefi LieHTpaibHOro 3koHo-
MHYECKOTO paifoHa, GONLUMHCTEE pernoHoB Ypana, [Tosomkbs, 3JanaxHoH
Cubupu (Kemeponcko#t u HoBocHONpCKoO# 06/1acTax), KpYNMHSHINX T0-
ponax BocroyHoit Ci6upu 1 JansHere BocToka.

CyinecTRYIOILIAs SKONOTHIECKas 0CTAHOBKA — ITO HE TONbKO PE3YILTAT
OGLICKPU3HCHBIX ABIEHHH B 9KOHOMAKE CTPaHbl B 90-¢ oIkl H TANeHAS TeX-
HOMOTHYECKOU QHCLMIUIMHEL, HO H CIEICTBHE HAKOILIEHHBIX 33 MHOTHE AC-
CATUIETHS CTPYKTYPHBIX Acthopmaiuil Xo3AHCTEA, KOTOPbIE NPHBENU K TOC-
MOACTBY PECYPCOSMKHX H PHEPTOEMKHX TEXHOMOTHIH, K CLIPBEBO#H OpPHEHTA~
WK SKCTIOPTA, a TAKKE K YPe3MEPHOH KOHUEHTPALHK MPOU3BOACTBA B
OTHOCHTENSHO HEMHOTHX MPOMBILIIEH HBIX LICHTPAX H PErYOHaX CTpaHbi. [tpy
00leM CHIDKeHHM a0CONIOTHBIX TOKA3aTenel 3arpA3HeHNs cpelbl NACT
AEIKONOTH3ALHMS XO3aCTRA: YASAbHbIE BHIOPOCH 3arpA3HAIOWNX BEUIECTB
B aTMochepy B pacueTe Ha CAHHHILY Bal0BONO BHYTPEHHETO NPOIYKTa YBe-
JTHYWIHCE Gonee ueM B 1,3 pasa, cGpochi B BoaoeMsl B 1,7 pasa, BoaoeM-
KOCTB Bo3pocna B 1,6 paza.

DKONOrMUECKHE TOTEPH OT BANOBOT0 HALIMOHANBHOIO NPOIYKTA B CTpa-
Hax Epponeiickoro COTpyIHHUYECTBA OLICHUBAIOTCA B 5% (3aTparhl Ha BoC-
CTAHOBNEHUE OKpy:Xalouel cpenwt 1,5%), B TOM YHCAe, HanpuMep, B fep-
MaHnn — 7%. [Torepu B CLUA coctaBasiior 4—6%, pacxoanl Ha TPHPOSO-
oXpaHHbIie MeponpusaTus 2% (Gonee 80 Mnpa 1oAN. B rox).

B PoccHH yKazaHHBie TIOTepH oueHUBaloTcs 10 10% B roa, a 3aTpars
Ha TIPHPOJOOXPAHHLIE MEPOTIPUATHA He TIpeBbIatoT 1%. ITv uudphsl Mo-
KA3bIBAIOT MMelowHecs B PoccuH CyliecTBeHHbie HEXOCTATKH AEHCTBYIO-
[IIEr0 XO3AHCTREH HO-TIPABOBOTO MEXAHHM3MA,

Bonbwoil YpOH NPAPCACOXpaHHOMN AEATeLHOCTH B CTpAHE HaHECHa
nrksMnauus B 2000 roay Tockomakonorin PoccHi, B exeroaHeix [ocynap-
CTBEHHEIX JOKJIAIaX KOTOPOTO O COCTOSTHHM OKPYXaloleH PHPOAHOH cpe-
a1l Poccuiickoii Peaepauun gapanach 0GbeKTHRHAA XapakKTCPHCTHKE 3KO-
JIOTUYECKOH CUTYALIWH B CTPaHe.

BuopasHoolpasue, Kak H3BECTHO, PACCMaTPHBACTCA Ha TPEX YPOBHAX!

reHETHUYECKOM, BHAOBOM W 3KOCHCTEMHOM. [eHeTHuecKoe pasHoobpasue |

MpeaCTaRIAeT co6oil 0GbeM reHeTHHECKO! HHbOopMaliH, colepXRanuics
B FeHax OpraHM3MOB, Hacensowux 3emnio. Buopoe pasnoobpazue — 310
Pa3HoOGPA3INE BUIOB XKHMBBIX OPraHU3MOB, OOHUTAIOLINX Ha 3eMJIe. PasHo-
06pa3re 3KOCHCTEM KacaeTcsl PasivdHbIX ¢ped o0uTaHus, HHOTHUECKHX
COOBILECTE M 3KONOMMYECKHX NPOLEccos B §noctepe, a TAKKe OTPOMHOID
pa3sHoO6pasus cpel OBHTAHHA U APOUECCOB B paMKaX IKOCHCTEMBI.
Panee oTMeyanock, YTo 6HopazHooGpasyie sBNAETCA OCHOBOH XH3HH
da 3emie, BAXHEeH HM XH3HEHHBIM DECYPCOM, 8 TAKXKE HCTOUHHKOM CHI-
pbsl WISl IPOMBILLICHHOCTH. HEBO3MOXHO NMEPeoLeHNTh 3HAYEHHE BCETO
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KOJIHHECCTBE TOBAPOB M YCAYT, KOTOPBIE obecneyrBaxTca OHopasHoobpa-
weM. HekoTophie BUALL NPH 3TOM FBIFI0TCA XU3HEHHO HEOOXOAUMEIMH,
‘lak, Mmooy HcnoAB3YIOT B MUy okono 7000 sunos pacTerdui, Ho 90% mu-
PUBOTO IPOAOBONBLCTEHA CO3AAETCA 3a CueT Bcero 20 BUAOB, a M3 Hitx 3 BHIa
(NUEHALA, KyKYPY34 H PHC) NMOKPLIBalOT Goslee NOJOBHHBI BCEX MOTPes-
nocTe,

B pamkax KonseHUNH «O GHONOIMYECKOM PasHOOOpasHM», Kdropylo
Poccusi patudmnmposana B gespane 1995 r, Geim npeacrapied Tepsoiii
launoHanbHBl noxnan «CoxpaHeHHe GHOMOTHIECKOrO pPasHOOOpasHs».
(‘ornacHo MaTepuanaM ykasanHoro Hoknana, nanmuadgrHoe H HHOTIOrU-
“cckoe pasHoobpasne Poccu, fio cpaBHeHHIo ¢ LienTpansnoii Esponoit,
COXPAHHIOCH 3HAYMTEIBHO Tyae. TeM He MeHee, MPOHCXONMT aHTPONO-
reiHAas TpaHchOPMAaHA 3KOCHCTEM.

B Poccuu, Kak H3BECTHO, COCPEIOTOUCHO 3448 THIC. KM2 HEOCROEHHBIX
necos MUpa. Mx BEIpYBKa (2 MJIH ra B roil) MOXET NPHBECTH K YCHICHHIO
1PoNECCOB FMOBaNTBHOTO NOTETUICHH, HCYE3HOBEHHIO DEAKHX BHAOB BCae -
CTBHE MOTEPH MECTOODHTaHH . DakTopaMHi pHCKa A HEOCBOCHHEIX Jie-
COB ABIAIOTCA TAKXKE A0OBMA ONE3HEIX HCKOTIAEMbIX M JIECHMLIE MTOKAPHI
(HLITOpAaeT WHOEAA 40 | MJTIH Ta B TOa).

BMmecTe ¢ BEIpYOKaMH NPOMCXOAMT H3MeHeHHe Nanamadrta. B 6oiab- ‘
NIHHCTBE CYYaeB HA UX MECTe HavHHaeTcA 3aGoNnauMBaHMe MECTHOCTH,
1lockonbKy BRIpYOaloT B 0CHOBHOM COCHORbIC, 4 YACTHYHO KEAPOBEIC, HAH-
bojlee UEHHRIE J16¢a, TOBCEMECTHO MAET NIpollece oGe HeHHA JECHOTO TIo-
kpoea. Cpedn Necoe Bee GOALINNE IUIOLIAAHN 3AHHMAIOT JHCTBEHHDIE.

HeXOHTpONTHpPYEMEIE 3aTOTOBKH SITOA, IPUGOB, IICHHBIX BUIOB JeKap-
¢ IBEHHBIX PACTEHU H CYLIECTBEHHO MOAPHIBAIOT HX 3aN1achl H BOCTIPOM3BON-
cro. bonbinost yinepd HAaHOCHTCA fecaM BPEAUTENAMH M GONE3HAMH, He-
KIKOHHBIMY BEIpYOKaMH. Exeroano ot »1ux npuyuH norubaet 10 200 THC.
1il AECHBIX HACAXACHUH, YTO TPEOYET HOMTONHUTENLHBIX 34TPAT HA HX BOC-
CTIHOBNICHHE,

HuiHe B Mupe NPOUCXOIMT cAMOE 3HAYMTENLHOE 33 TIOCAEAHNE 65 MITH
T UCUE3HOBEHWE BHIOB PACTEHUH M XK#BOTHBIX CO CKOPOCTBIO, 8 IATH Thl-
CsM pas OpeBbILIAoNIe! ecTeCTBEHHbIH Xon apontouMH Ha 3emne (B.H. Ko-
pobkuH, J1.B. Mepenennckuii, 2000 1.).

lNonobHoe mpoucxoauT B PocciH, B YaCTHOCTH, pE3K0 COKPATHNOCH
'1ICAO0 OTACNLHBIX BHOOB XUBOTHEIX: 3y0pOEB, pedHbIX 606pos, cobONd, BH-
\VXOJIM, KYNaHa, Tocs, kKabaHa, KoCynH, 6Yporo MeaBess, a TAKKe MHOIMX
S110B MENKHX MICKOTMTAIOWUX. QAHA U3 MPHYHH — GPaKOHLEPCTEO: TORB-
k0 BHIIBICHHBIE CIYYAH HE3AKOHHOW OXOTH MpeBHINaloT 50 Thic. B TOA,
HEMHTEABHO YBENUYMAOCH 34 TIOCHEAHHE TOAN YHCAO (HPAKTOB HE3AKOH-
noii A06BMU ¥ TOPrOBAN PEAKUMH BHIAMH XHBOTHAIX H PACTCHHIL.
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YMEeHLIIAIOTCA 3aTackt HaHOoNee IEHHX BUAOB pRIb (OCETPOBLIX, CTEP-
NS4, CHIa, OMYAS, NOCOCA H IP.) BCIEACTBHE 3arps3HEHNS BOXHOH cpeaikl
OOHTAHMA H BHCOKOH HHTEHCUBHOCTH OPOMBICHA (B TOM YHC/I¢ HE3aKOH-
Horo). B 2005 1. 6bL1 BBEACH 3anpeT Ha 10ObLIYY YCPHOM HKPBI paly cnace-
HH# oceTpoBLIX pHID B KacnHiAicKoM Mope.

BaxHelimuM JTeMEHTOM COXpaHeHHs BHOpasHoO0pa3ns EBIACTCA Be-
nenne KpacHoit kHurn Poccud 1 ¢y6bekToB PMeaepauun (NOCTAHOBACHHE
Tpaeurtemscrea PO Ne 158 ot 19.02.96). M3nanue KpacHoil KHHTH ocyle-
CTBAAETCA He pexe oaHoro pasa B 10 net. O6beKTbl XXMBOTHOIO H PacTH-
TENBHOTO MUPa, 3aHeceHHBe B KpacHy1o KHUTY, noanexar ocobol oxpaHe.

Oxoao 90 BHIOR MAESKONMHUTAIOLYK HAXOAUTCH TIOL4 YIPO30H HCWE3HO-
BEHHS Ha PETHOHATBHOM H 39 — MMPOBOM YPOBHAX; NpUMEPHO 9% NTHU
saHeceHo B Kpachyio kHury Poccuy; Tpu BHaa pei6 — aTnaHTMYeCKHA
oCeTp, CaxaJMHCKHI oceTp M GenopbiGHLIA BHECEHDL B MexnyHapoaHyIio
KpacHylo KHUTY.

B P®D sLINONHSIOTCA NPOEKTH MO COXpaHeHHIo GHopasHoo0Gpa3us: npo-
ekt I'D® «CoxpaHeHue Guopaztoodpasus» (¢ 1997 r.); npoekt Haumonans-
HOIi CTpaTerHy coxpaHeHus GuopasHooGpasus H [lnan JeiicTBHil mo co-
¥paHeHuIo GuopasHoobpamsa (Tockomakonoruu PO — ¢ 1999 ).

Ba)xHLIM 3TanOM HALIHOHANBHOM MOJIMTUKH B OTHOILEHHH GHOPa3HO-
o6pasua cTano NMpUHATHE psuaa refepaibHEIX 3aKOHOB U MOCTAHOBICHUH
MNpapuTenscTsa;

06 6c0o60 OXpaHIeMbIX NPUPOAHBIX TeppuTopHAX (Ne 33-@3, 15.02.95);

O xuBoTHOM MHpe (Ne 52-D3, 24.04.95);

06 sxonornaeckoil 3xcnepryse (Ne 174-03, 23.11.95);

O Mepax no BeNoMHeHAIe KOHBEHLHN 0 GHONOTHIECKOM pasHOO0pa-
3un (nocranorneHue MpasutenscTsa PO Ne 669 01.07.95) u np.

§ 4. Buonornyeckoe N reHeTU4ecKkoe sarpasHeHue

ByIyud OTHOCHTENLHO HOBbIM TOHSTHEM (BBEJEHO B 3KOOrHYECKYIO
TIPaKTUKY B 1982 1), Suatozuneckoe sazpasnense NPeACTaBIAET COGON: 1) npu-
BHECEHHE B CpElly W Pa3MHOXEHHE B HEll HEXENAaTeNbHLIX 1A YENOBCKA
OpFAHH3MOB; 2) NPOHHKHOBEHUE TEM WIH MHBIM CTIOCOOOM, BT. 4. M ona-
rogapA YENOBEKY, B 3KOCHCTEMbl H TEXHONOMMYECKHE YCTPORCTBA BUAOB
OPraHH3MOB, 9yXKIBIX JAHHLM 3KOCHCTEMAM.,

OaHH K3 BHAOB SHONOTHYECKOTO 3arpsA3HEHHA — BHOPOCH NpeAnpHa-
AT MUKpOOKHOJOTHYECKOrO cYHTe3a. MHOTHE ICKApCTBEHHBIC Mpena-
paThl, HANIPHMEP, AHTHOHOTHKY, BAXLHHRI TONYYAIOT ¢ NOMOIUBIO MHK-
POOPTaHM3MOB ITyTeM MUKPOGHONOTHYECKOTO CHHTE3a. B cocTas BuiGpo-
COB H cOHPOCOB CO CTOYHIMH BOAMH (PapMaKOJOTHYECKHX 3aBOA0B BXOLAT
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MHKPOOHBIG KNETK# N X GparMeHThl, HTATENLHAN Cpeaa 41 MHKpPOOp-
LIHH3MOB,

MacwTa6sl 3TOro BUAA 3aTPS3HEHKRSA MOTYT GBHTH BECHMA BENHKH, TAK
AC KaK Y ero HeraTUBHBIE 3duheKThl HA 3NOPOBLE HENOBEKA, TaK, KPYITHO-
HHMIHAXHOE TPOH3BOICTBO {Gosee 1,5 MAH T B roa) HCKYCCTBEHHOTO Gef-
ki — BeAKoBO-BUTAMHHHOI'O koHUEeHTpaTa (BBK) B Poccun 8 70—80-x rr.
XX BeKa NMpHEBENO K CHIILHOMY 3arpa3HEHHUIO OKpyXalomel ¢peant B paiio-
HIIX PAcTiONOXeHUA 3aBOJAOR, UTO B CBOIO OUEPE/b BhI3BANO PE3IKOE YBEAN-
ucHHe 3aboneBacMOCTH HaceIeHHA DPOHXHANBLHOW aCTMOH, CHHKEHHe 06-
neH UMMYHOROTHYECKOH PEAaKTHBHOCTH, 0CODSHHO ¥ AeTeil.

AHAOTHYHAA CHUTYALUA CIOXKWIACh M B IPYrHX ropogax, rae paGotanu

LIROIBL: AHrapcke, Yipe, Jlenunrpaae, loppkoM. CooBGmanock Takke o na-
L KC CKOTA, B PaloH koToporo Bxodut BBK. MaccoBbie npoTecTs Hace-
achus B GuiBluem CCCP, a TakkKe ONLIT EBPONEHCKHX CTPaH 34CTABHIN B
rotie 1988 . 3akpuiTh U nepenpodwIHpoBaTh 3aeoanl. ITo oueHke noH-
#ockoit rasetnl <lfap-auad», 0o MacirTadam BarpsisHeHMA CUTYANMSA B
KupHiuH Gbl1a CAMBIM 3HAYUTENLHEIM 3KONOTHYECKHM DeICTBHEM CO Bpe-
metl YepHoOnuns.

B pe3ynerate npoOM3BOACTRO HCKYCCTBEHHOTO BEMIKA U3 YTHERONMOPOAOR
nedry 66110 npekpalileHo, Ceivac yKkasaHAbI 6eN10K NPOH3BOOAT B OC-
HOBHOM M3 NPUPOAHBIX PACTHTEABHEIX MPOAYKTOB, B YaCTHOCTH COH. Bax-
1o NOJYEPKHYTh, YTO OTRAJEHHbLIE NOCNEACTEHA GHONOTHUYSCKOTO 3arpas-
1ClUA OpakTHYECKH He u3ydedhl, JIns HenasHo B PoccHH yeTRHOBNIEHB!
(PCIJIAMEHTHL HA KOHLUEGHTPAUHH B OKPYXaKLeit cpeae NpoayKTOR MHKPO-
HIONOTHYECKOTO CHHTESA W IUTAMMB — TIPOAYLEHTOB MUKPOOPIaHH3MOB.

B xoHue XX BeKa €O Beelt OCTPOTOM BCTal BONPOC O TAK HA3LIBAEMOM
CUREHIUNECKOM 3a2Zpasenut OKPYXaoNel cpeant, 00YCAOBICHHOM YCexa-
M1l FEHHOW HHXEHEPUH NO CONAHMIO TEHETHYSCKH H3MEHEHHbIX MHKPO-
OPIAHHIMOB, [ €10 B TOM, 4TO HCKYCCTBEHHO CO3JaHAbl i MUKPOOPraHH3M,
nolAe U3 Aa60opaTOpPHH BO BHELUHIOIC CPEAY, MOXET BbI3BATh SMUAEMHIO
1CHIBECTHOM GONE3HH, © KOTOPO# cnpaBHTLCa GydeT oueHb TpyaHo. Bron-
He BOZMOXHO M HApYILEHHe paBHOBECHS! B MPHPOAHBIX 3KOCHCTEMAX.

B Poccuitckoit @eaepatinu g 1996 r, npuHAT 3aK0H «O rocyaapcTBeH-
HOM PETYJIHPOBAHHH B O0TACTH TeHHO-HHXEHEPHOM AeATeAbHOCTH», CO-
vina MexBeLOMCTBEHHAA KOMHCCHA No npoGneMaM reHHO-HHXeHepHok
esreAbHOCTH, B 1998 1, opradu3opaHa nabopaToOpus H3 CNELIHATWUCTOB
1lueTuTyTa uenopeka PAH, eHTpa 61HOMAXeHepHH, UENBIO KOTOPOit 4B-
HHCTCH HOPMOTBOPYECTBO B 00/1aCTH KIOHUPOB2HMS M BMELITATENBECTBA B
FeTIL,

Crenyet npamo CXa3aTh, YTo 4as Hacenesna Poccin npoGaeMma rexe-
IMMCCKOTO 3arpS3HeHns BEChMa aKTYAIbHA.
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3a nocnenuue 10—15 net B POCCHM NPOU30LINIO PE3KOE CHHXXEHUE TTPO-
H3BOACTEA CEILCKOXOIAHCTBEHHBIX NPOAYKTOB H MOTON0BbA XHBOTHBIX.
B YaCTHOCTH, MPOH3BOACTBO 3EPHOBHIX CYLLIECTBEHHO MEHBINE, YeM B 1985 .,
NOTO/OBbE KPYTIHOTO POTaToro CKOTa ¥ CBHHEH yMEHBUIIWIOCH Gosiee HEM B
2 pasa, oBew M o3 — 8 3,5 pasa. B pesy/brare aroro kK koHuy XX Bexa pasMe-
Phi MOCTABOK NPORNOBONLCTBHA B PoccHIo U3-3a pyfexa coCTaBUIM OKOIO
30% BHYTPEHHETO NOTPEONEHHS, 4T0, NO 3aKMOYEHWIO MHOMHX 3KOHOMMUC-
TOB, PEBBIILIACT TIOPOT Npodososbcmaennoli Gesonacocms CTPaHH (25%).
OTgenpHEIE €e pervoHsl, B T. 4. . Mockea, 1o 50% cpoeii moTpeOHOCTH B
[IPOACBOJIBCTEMH YHORIETEOPSIOT 38 CHET 3arpaH LB, Poccns, Takum obpa-
30M, MOMANA B CTPATETHYECKYIO 3ABUCHMOCTL OT APYTHX CTPaH MO 110CTaB-
KaM NPOIOBOMBCTBUS, TTO CO3AAET CEPLE3HBIC BOIMOKHOCTH BOSHHKHOBE-
HHS Ype3BBIIaiHbIX CUTYaUHIH 0COOEHHO B PETHOHAX HEYBEPEHHOTO 3EMIIe-
aennst. CuTvaimn Moxet eule Gornee yCyTyGuThes B clydae HeGMaronpusaTHOro
pazsuTHs g Poccuyt MEXIYHAPOAHON OOGCTAHOBKH, MOMHTHYECKONO Wi
3KOHOMHYECKOrO JaBIeHuA, 00ban1eHHs Gnokansr. OcobeHHo OYIeT ocTpa
npobiieMa obecTieueHUA HACEICHHST MACHbIMY NPOJYKIMaMs.

B nocieaHyue roibl H3-3a PE3KOTO CHHXEeHHUS NPOH3BOACTBA MTPOLYK-
TOB [HTAHNS B CTPAHY XILIHYJ MOTOK PasNidHbIX MPOAOBOJILCTBCHHBIX TO-
BAPOB, COAEPXAIMX TeHETHICCKH MOTNDUUMPOBaHHbIE A00ABKHL. H3BecT-
HO, YTO W DA OTEYESCTBEHHBIX OU3HECMEHOB AKTHBHO BHEAPAIOT COOTBET-
CTBYIOUIHE GHOTEXHONOTHH, MHOTHE YUeHHE BbIPAXKAIOT ONACEHHs, ITO
ITMTENBHOE YIOTpetneHHe TOAOGHEIX MPOLYKTOB MOXKET CKa3aThed Ha 310~
POBLE MNOTOMXOB.

§ 5. CoCTOAHME OCHOBHBIX ONACHOCTEN
Ha Tepputopumn Poccnn

Cornacno Joxnany MUC (2005 r), Ha repputopAn Poccun B 2004 1.
riponzowno 1134 upeasbiyaitHbix cutyanuii (1C), B TOM YHCAS NOKab-
HBIX — 750, MECTHBIX — 292, TeppHTOPHATbHLIX — 8|, PETHOHANBHBIX — 8,
denepanbiex — 3. B pesynstate UC norntno 2459 denobek, NoCTpanano
23182 uenoBeka.

Komsuectso YC NnpUpomHOTo xapakTepa coctabuiao 230, B HUX morub-
710 27 yesoBeK, nocrpanano 16475 yenosek. Beero B 2004 . nponsouwno 28
GHOA0rO-COHANBEBIX YC, B KOTOPLIX NOTHONO 6 YemoBeK, nocTpanao 2331
venosek. [iponsonwto 863 YC TeXHOrEHHOTO XapaKTepa, B PE3y/Ibrare Ko-
TopLIX Norutsio 1930 yenopek, ocTpagano 3504 yenosexa. Hwvixe npube-
AeHbI HEKOTOPHIE 060BIIEHHbBIE AARHEBIC, ‘

TIpapoausie onacnocT. ExeronHo Ha Teppuropuu Pocchu MpoHcxo-
AT 230—250 npupomseix xatactpod 1 YC, u3 Hux 35% mpuxoaurca Ha
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WABOJIHCHNA, 19% — Ha yparansl, 6ypH, WITOPMBL, cMepuH, 14% — cuab-
e 1 0cobo IWTHTENbHEIE NOXKAN, 8% — Ha 3eMaeTpaceHus A 21% Ha onoa-
HiH, 0OBaNkl, CENH H CHNTbHBIE CHErONaasl, 3a nocaenHue 15 ner ot onac-
HBLIX MPHPOAHEIX ABNeHIH B Poccun noruGno 3,5 Teic. yenosek, mocrpamga-
it cBbite 270 Toic. yenosek. O6uuii yirepf cocTasun 6---7% OT 8aA0BOTO
BIYTPEHHETO MPOOyKTA. ECNU YINTHRATS KEPTBH TEPAKTOR, BOSHHBIX KOH-
duinkros, noxapos 1 JITI, To B cpeanem Poccun eXeronHo TepaeT CBbilne
) ThIC. YeNOBEYECKHX KH3Hel, Gosmee 250 TBIC. YeNOBeK [I0AYYAIOT YREYbS.
Hcxorsa u3 MHOTONETHHX HAGMIOACHWH, CIICHHANHCTHL OTMEUAIOT, JTO
1AMGONLINYIO ONMACHOCTL B POCCHH NpeacTaBnsiioT HaBOAHEHVS (NoaBep-
AcHO 746 ropooB), ONOI3HH U o6Bansl (725), semnetpscenus (103), cmep-
1 (500). BenuunHa eXeronHHIX YLIEPGOB OT NEPEURCEHHBIX IPOLIECCOB
I SMEPAETCA OT HECKOJBKUX MAJUTHOHOB {CMEPYH, CEMH, LUYHAMH) J0 He-
CKONBKKHX Munnuapaos goanapos CLUA (HasoaHeHHs, OMOA3HU K 0BBa-
i, 3emaeTpaceHns). OCHOBHBIC IKOHOMHYECKHE HOTEPH MPHHOCAT Ha-
noyinenus (oxkome 30%), ononsnu, o6sanbl W napuHer (21%), yparaHel 1
vmepau (Io 14%). CyMMapHbiii 9KoHOMKYeCKAH yiep6 cocraBua 500—
~70 mpa pyoneti (B ueHax 1990 ). OpHEeHTHPOBOYHBIE OLIEHKHN PHCKA CMED-
11 HPH BO3ACHCTBHU Ha YeIoBeKa KatacTpod B npuponHod cpene obura-
11151 HOKA3GIBAIOT, 9TO O8LIHEL pUCK CMEPTH BCIIEACTBHE BCEX BOIACHCTBHIY
HPMPOAHO cpeasl coctapager 1-10-° Ha yenoBeka B rog.
Upeasraaiinnie CHTYAIINN TEXHOTEHHOIO XapaKTepa. CHCTEMHBI COLN-
iL10-3KOHOMHYECKHI KpU3KC, KoTophlii paspaswics B Poccuu B 90-x
Poutax, BEI3BAI pocT Yucaa UC, ocoGeHHO TEXHOreHHOTO XapaKTepa, Cpelu
MIX B MOCAEIHEM AeCATHACTHN XX BeKa ZOMUHHPOBAIH;
— TPAHCTIOPTHEIE apapuH — 25—32%;
— MOXAphl H B3PbIBE TEXHONOMHYECKOT0 00OPYIOBAHHE — 8-—39%:;
— MOXApH H O0pYIIeHUS XWNBIX U AfMAHHCTPATHBHBIX 30aHULE - 2] —
39%;

— aBapHH ¢ BHIGPOCOM TOKCHYHHIX BELLECTE ~ 8—12%:

— aBapPHH HA KOMMYHANbHBIX CHCTEMAX XH3HeobecneueHHs — 7—
15%:;

— asapuMM Ha Tpybomnpososax — 4—8% (B.B. Bragpmupos u ap.,
OBXI, Ne 2, 2001 1),

(JyeBHIHO, 9TO HU O KAKOM IKOOTHIECKH YCTOHYHBOM pa3BHTHH Poc-
1 111 HE MOXeET GHITh M PeYH, eCiH He ByeT ofecreyeHa 3a1MTa HACEAEH M
n wpputopui Poccuy ot HC pazauunero npoucxoxaeHns. Ha 1ot sbi-
oy NATANKKBAIOT BaHAbIe Taba. 1.5 u 1.6 {Paxaee H.H., 1999 1), B xoTO-
MY IIPHBCICHBI MMOKA3ATENH, XapaKTepH3ylolWue MOTeHUMAALHYIO OTiac-
nocrh (OT MPHPOEHBIX M TEXHOFCHHABX PakTopoB) peruoHos Poccyn.
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Tabnuya 1.5
KonuyecTBo NOTeHLUANLHO ONACHLIX OGLEOKTOR NO parnoHam POcouM
Papnauponro- | Xumuueckn | Bapoisonoxapo-
Pervon ofacHbig OnacHule OnacHLe
ofbexTor* OO BOKTA ODLEKTLI
Cerepo-3anagHsi 13 350 - 2350
LieHTpansHeii 35 800 990
Cepepo-Kaekasckmit 6 700 1400
TpUBOFDKCKMA 11 500 500
Ypansckuin 19 350 800
3anapHo-CuBupcKuin 4 284 400
BocTo4HO-CrBHPOKUA 5 100 186
3ahafkanLcxui 9 76 200
DaneHeROCTONHLIA 7 320 270
jPoccus 115 3480 7096

* NpueeaeHs! TONLKO KPYNHbIe NPeAnpuATHA — ASC, 06LexTw faepHOro opyxeil-
HOTO KOMMANEKCa W Ap. .

Tabnuya 1.6
YucneHHOCTE HACENOHUA, NPONMBAIOWLEIO B 30HAX BOIMOXNOIC NSHCTBHS
nopaxalowmx daxropos HYC, Tuic. wen.

Panuna- Ceiic-
LMOH- Xuman- n‘:::‘:' :::::u Muue- | O6wan
PervoH Has Heckan | P CcKan | uYACneH-

onac- | Bapbi- | HaBoA-

onac- ; onac- | wocTe

voers | HOE™ Bbl Howma |
Cesepo-3ananHuii 600 6770 660 780 — 8515
LieHTpanbHbIA 910 16790 | 1468 2067 — 21330
Cenepo-Kabrasckwii — 77156 538 1524 7500 9870
MpWUBOIKCKWIA 400 10180 | 805 2095 — 14180
YpannCrin 550 4850 355 545 — 6300

3anagHo-Cubupcxmit 180 3845 366 623 160 5579

Bocrouno-Cubupokwid | 260 230 280 565 265 2370

3abaikanbcrnin — 915 83 458 837 2284
JansHeBoCTOuHbIA 17 1323 417 1274 1229 4245
Poccua 6397 52618 | 4953 9329 9991 74988
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B Poccnm dyHKuHOHHpPYET TOYTH 3,5 THIC, XHMHYECKH ONACHBIX O0HEK-
ron, 6onee 1,5 TeIC. AAEPHO- U PAANALHOHHO-OMIACHBX OOLEKTOB Pa3nHy-
HOIO YPOBHHA, OKONO & THIC. TMOXAPO- H B3PLIBOONACHBIX 0OBREKTOB, Goiee
W} Thic. THAPOTEXHHYECKHX COOPYXEHMIA,

Pu3YecKoe CTApeHKE U M3HOC OCHOBHBIX CPEICTB MPOM3BOACTRA B
BOJIBIIHHCTBE oTpacieit MpoMEliieHHOCTH PoccHi W cdepe xu3Heobec-
nedeHua gocturd 70%. Npw 3ToM H3-3a SKOHOMHYECKHX TIPHYHH 331ep-
AHBAETCA BBIBOL M3 3KCTUIYATALMM ONACHBIX O0BEKTOB C YCTAPEBILUM H
HIHOUICHHBIM OBOPYHOBaHHEM. B TO Xe BpeMA CIEIHATHCTH NOAYEPKH-
0T, 4710 Jona YC, BH3BAaHHBIX CBEPXHOPMATHBHBIM H3HOCOM OCHOBHOID
obopynosaHnA, GyaeT npeoGaaiarh B cyMMapHO#H COCTARIAOLIEH BCeX ypes-
naHHBX CHTYALIMI.

TeXHOT¢eHHHHA PHCK MO pasiHuYHBIM perioHam Poceww HaxoauTtca
(B.B. Bnaaumupos u np., 2001 r.) B npeaenax or 0,7-10~ ao 1,88:10-5 ua
“CNIOBEKA B TOA, NP 3TOM CPeAHEE 3HaYeHHe B3Toro pucka ana Pocern B
ienoM coctaBaaer 0,9-10-5 Ha genoseka B roa. Jna ocobo Tsikensix YC, xo-
rOPbIE MOTYT BOSHHKHYTE HA 0OBEKTAX ¢ HCKAIOYHTENBHO BHCOKOMH MOTeH-
IIUTBHOM OITACHOCTBIO, BENHYUHBI PHCKA MOTYT IOCTHTATS! 10 IAEPHBIM Pé-

axropaM 1-1072 1/rog; pakeTHO-KOCMIIeCKHMM cucTeMam 5-10-3 | /rom; Typ-
vorerepatopam 3:10-3 1 /ron; camoneram 5103 1 /ron; TpyGonposonam (Ha
1000 xmM) — 0,5:10-2 1 /ron.

K coxaneHHI0, nokasaTeld PHCKA BOSHHKHOBEHUA Taxenux YC Ha
NOTEHUHANBHC ONAacHbX obbekTax B PoccHr Ha nBa-Tpu Mopsiaxa BHILE
nokasatencii NpueMIeMslX PHCKOB, JOCTHTHYTHIX B PA3BATHIX CTpaHax.

Ha nepuoxn no 2010 roga K perHoHaM ¢ HaHBOAEE BLICOKOH CTEREHbIO
I¢XHOTeHHOH OMacHOCTH HA OTIACHBIX NPOM3BOACTREHHLIX OOBEKTAX Cre-
imanuerel MUC otHocar Sikyruio, KpacHoapckuit kpait, MpkyTckyio,
Kamuarckyw, Kemepoeckyo, Jlenuurpanckyio, Maraganckyio, Mockos-

vkyi0, lMepmckylo, Ceepanoeckyio i YuTuHCcKyIo o6nacTi, ropon Mockey.
il NPOrHo3 BEICOKOH BEpOSTHOCTH BOZHUKHOBEH WA Kpyniaerx YC B aTOT
epHON, Ha 0OBEKTAX, KOTOPEE CBA3AHEI € XPAHECHHEM, MepepaGoTKoi u
tHMIHCTIOPTHPOBKOH aBapuifHO XMMHYECKH onacHbiX BeulecTB (AXOB).
IHauMTENbHA BEpOSITHOCTL KPYIMTHBIX NOXapos Ha Hedrebazax, yeTaHOR-
kX Mo nepepaborTke HedTH.

H3-3a oTCyTCTBHA HamleXawed cUCTEMB TEXHWYECKOTO Haa3opa 3a
COCTOAHHEM FHOPOTEXHUYECKHX ¢oopyXeHHH (TTC) NpoMEIILTEHHOTO H
KILOXOSARCTBEHHOTO HA3HAYEHNS, 4 TAKOKe HEAOCTATOMHBIX MED NO PEMOH-
1y H OOCAYXNBAHHIO YKA3AHHBIX COOPYXEHMIT COXPAHAETCA BLICOKAS Be-
POSITHOCTh MPOPHIBA HANOPHOTO (BPOHTA BOTOXPAHMIHLI, 3aTPAIHEHHA
nwlHBIX GacceliHOB BPEIHBIMK BEeMIECTRAMM 13 NIEPENONHEHHBIX OTCTOM-
HIKOB AT II.
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Ypepatoii BosHUKHOBeHHEM YC H ofocTpAIoLeics BO BpEMEHH ABIA-
eTcA NpobreMa 3arpA3HEHHH ITOYB, TTOBEPXHOCTHEIX H MOA3EMHLIX BOA Hed-
THI0 M HedTenponykramMu, Haubonee ocTpa 31a MpobaeMa Ans ceBePHLIX paii-
oHOB cTpaHbl — Pecniybnuxu Komn, Tiomenckon i ToMckoit obnacreii. B
rpaHWIax poccuiickore Cebepa pacnonaraiored, Kak W3BeCTHO, OCHOBHbIE
HedTETa30BbIE MECTOPOKACHHA CTPaHbl. IKONOTHYECKHE MOCACACTBHA WH-
TeHCHBHOLO OCBOCHHA YKAZAHHBIX MECTOPOXKICHHH JIETKO MPOTHO3HPOBATS.
D70 JeCTPYKLMS SKOCHCTEM BOCTOYHOM YacTH bapeHnesa MopA, 3arafHoro
nobepexba Hopoil 3emn 1 3KOCHCTEM TYHAPH, 3arpsidHeHHe peK 1 o3ep,
WCTOLLICHHE 3aTIACOB GHOJOIHUECKUX PeCYDCOB U T. 1.

Ypeaspuaiinag cHTyanss B aeMorpagrieckoM passuTiu Pocenn. B ne-
JIoM Hacenenwe PoccHH B KoHLE XX BeKa XUNO B YC/IOBHAX HAPACTAHWA
YIpo3 H MOCTOAHHOTO Bo3felicTend UC TeppOpHCTHYECKOTO, BOSHHOTO,
TEXHOTSHHOIO ¥ TIPHPOJHOrO Xapakrepa. Bee 370 He MOTIO HE OTPa3UTLEA
Ha COLHANLHOM 300pOoBb¢ Hapeaa Poccru. 3a nocieaHHe NecATh JET npo-
SBUAMUCE H, oNee Toro, yCWIHAUCE CNeAYIONIHE HETATHBHLIE TeHIEHLIHM!
1) yeroliuKBas nenonyaauus W NPOTPECCUPYIONICe CTapeHHe HaceAeHH;
2) HH3KHI YpoBeHB POXKAZEMOCTH, KOTOPBIL He 00CCEUHBAET JaXe Npoc-
TOro BOCTIPOM3BOACTBA HACENEHHUA; 3) CBEPXCMEPTHOCTH HACENEHNVS TPY-
nocnocodHoro Bospacta (0COGEHHO MYXUMH), BHICOKAA MiageHucckas
CMEPTHOCTD, HeG.AAroNPHATHAL AMHAMUKA TIOKA3ATENCH 3N0POBbS HAaceNE-
HHA ¥ OXUAAeMOi CPEAHelH TPONOJIKUTENBHOCTH XN3HU; 4) YCIOXKHEHHE
MATPALMOHHON CHTYallHH, OBYCIOBNSHHON HATHYHMEM HEPAaTHOHATBHBIX
NOTOKOB BHYTPHPOCCHIACKOM M MEXTOCYAApCTBEHRON MHIPALiMH; 5) 3Ha-
YHTENLHOE YBENHUEHWE ACAH JTHL CTapile TPYIoCnocOOHOTO BO3pacTa.

B konue 1980-X roxoB npUpOCT HaceAeHHA CTan BHCTPO Majath, B 19921
NPHPOCT CMEHHICA YGBLIBIO HACcECHHAA H HMCHHO 3TOMY Tolly COOTBET-
CTByeT HauGonbIIas YMCAEHHOCTh HaceneHHs Poccun — 148704 Tric. ve-
noeex. Heine, cornacHo [ockoMerary P, nacenenne CTPaHBL COCTABAACT

142,8 MnH 9enonex, 5 2004 1. OHO COKpaTUNOCh HA 680 THIC. YeROBEK.

OCHOBHO NPHIMHON CHMXEHHS TIPHPOCTA HaceIcHHs ABnsAeTes 06-
1124 TeHASHLIUMA HaNCHUs POXIacMOCTH, NposieuBiagca B Pocckn HauK-
Hast ¢ 1950 & D70T rof cTan HaYaAsoM NOCTOAHHOIO CHYKEHHA POXAaeMo-
CTH KaK TOPOACKOro, Tak H CENLCKOTO HACCICHHA.

YKa3aHHOE ARIEHHE 00YCIOBNEHO TAKHMHE NPOLECCAMU, KaK ypOaHu3a-
M4, MOBLIIEHHE YPOBHA 00pa30BaHUs, H3IMEHEHHE MONOXEHH KCHILUH B
o0mecTse, HeoOXxomMMOCTE GOMBING CHN ¥ CPEOCTB BKNANMBATE B BOCIIHTA-
HHe meTel ¥ Ap. Ha 3Ty o6LIyio TeHASHLINIO COKPAIUIEHHST POXIACMOCTH B

xoMue 1980-x rm HANOKWIHCEH CNal POXIGCMOCTY, CBA3AHHLIN C BCTYILIC-
HHEM B PETIPOAYKTHBEHBIN BO3PACT NpPeACTABUTENEH MOKONEHMHA NpensuLy-
LEETO Cafa POXKIAEMOCTH, Y COLMAIbHLIA CTpece IEpHoaa NepecTPOHKH.
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BaxHO# MpUuMHON CHUXEHHA MPUPOCTA HACENEH U ABASETCS TAKKE
BBLICOK&S CMEPTHOCTD, 0COGEHHO MaaeHYeckas: ecad B 1970 . B Poccun
oHa pasHanack 23 Ha 1000 ponnemwnxcd, B [epmanun — 23,6, B [Mopryra-
nH — 55,5, Tox 1990 1. B Poccun oHa cHH3HMach ToJbKO 0o 17,4, B TepMa-
nuy 10 6,7 1 Mopryramuu — o 10,9 (A. Buwineescknii, 1998 r).

B Te xe 1960-¢ rofkl HAYANOCH CHUXKEHHWE CpeaHeit Mo cTpaHe Mpono-
KUTENBHOCTH XH3HH: ecitk B 1987 & ¢peaHas nposoNXHTENLHOCTD XKHIHH
POCCHICKHX MYXYHH COCTABNANA 65 J1eT, a XXeHWHH — 74,6 feT, To Heine,
cornacHo lockomcTtaty Poccuu (2002 1), cpeaHssi NPoOdOJDKHTENBHOCTD
AHIHKE MYXUMH COCTABAAET Bcero 58 ner 11 mMecauer, XeHIWMH — 72 rona.
“JTH Pe3yNETaTH BRITNAIAT 0COBEHHO Tparkyecky Ha ¢oOHe JaHHBIX O po-
HOAXUTENRBHOCTH XK3HH MYX4YHH B APYTHX cTpaHax: B AoHuHn — 77 NeT, B
CHWA — 73 rona, B Yuan — 72,4, 8 ApMennn — 70,5 rona, 8 Upane — 68
net, B Erinre — 65 net. Poccus no 5TOMY NOKA3ATENIO HAXOAMTCH HA O~
HOM ypoeHe ¢ 3umGabre.

CornacHo TOMY Xe UCTOUHHKY, MPUYHHAMH CMEPTH POCCHSIH SBHIKCH:
OONE3HH CHCTEM KpoBooGpalieHns — 55,8%; OHKOBOTHYECKHE 3abonera-
s — 12,7 %; npoune GonesHn (MHQPEeKUHOHBLIC, OPTaHOB EbLIXAHHA, H-
mceapesns) - 9,1%; HecUaCcTHBIE CNYYaH, OTPABAEHU, TpaBMbl — 14%;
nopoxHo-TpaHcnopTHble npoucwiecteud (ATIT) — 1,7%; oTpaBneHHe an-
koronem — 1,7%: camoybuiicrea — 2,53%; youiicrea — 1,9%. YxacHas cra-
rMCTHKE: 33 OOHH Tox Poccud TepseT Ha goporax nout 40 Tsic. YeIoBeK,
fufblie, YeM BO BCeX BOEHHBX KOH(IMKTaX nocaegHux 20 Jert.

HEulHe npofo/XKHTENBHOCTL 300POROH XU3HK B PA3BUTHIX CTPaHax TSl
MYXUHH Konebnerca ot 60 5o 65 neT npu NpoLoLKHTENbHOCTH XKH3HH 70—
75 neT, a y XeHIHH — 63-—68 neT npy NpoIonKUTeNbHOCTH XHU3HH, TIPH-
iyinxawileica K 80 rogaM, 4¥To CymecTBeHHO BRille, 4eM B Poccuu. Tlo
muieHro B. 1. Jaunnosa-Jannnesata u K.C. Hoceea (2000 1), no ¢yt nena,
nreueHHe MHOMHX JieT B Poccuu Lo pasbasapHBaHHe TPYACBOTO pecypcea,
1OCYAAPCTRO SKOHOMILNO HA 3a0poBbe moneii. B 6eiwem CCCP w8 Poc-
¢4 PACXOMIR! HA 3ApaBoOXpaHEHHE HUKOTAA He npeBbiwanid 3% BB, Tor-
ua Kak B CLIA B 1960 1. 3T pacxonbl cocragisnd 3%, a s 1994 r. — 14%
BRI, koTOpHii, KCTATH, HA MOPAAOK BHIIIE POCCHHCKOIO.

Pacxon 8—10% BBI1 Ha 3apaBcoxpaHeHWe THITHYEH IS PAa3BHTHIX
«rpaH. [locTosIHHOE YBeNHYEHHE PACX0AOB Ha BIpaBOOXpaHeHHe B Poccn
1M CTADHIBHOM HACENCHHN ABIACTCA OAHWM 13 TpeboBaHui aeMorpadu-
JCCKOH TIOTMTHKH YCTOHYHBOTO pa3BUTHA.

Crenyer NoaYepKHYTh, 4T0, COrNEcHO0 AaHHEIM TockoMeTaTa PO, HMe-
¢ MECTO NIpeobnaalcilice BHMUPaAHHE PYCCKOI HAMH, KOTOpas II0Ka Co-
v rapnger B Poccuun noutu 80% ot Beero HaceneHud. HanbGonpioue notepn
oI MPEBBILICHHA CMEPTHOCTH HAA POXEAEMOCTEIO B 1997 rogy Habmoga-
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awcek B Tekosekod, Tyneckoii, Teepckoil, Hosropoackoit, UsaHOBCKOi,
Ps3zaHcKoil H SpocaaBCKoil 06aCTAX, TO €CTh HMEHHO B TeX obnacTax Poc-
CHH, [€ JO/IA PYCCKOTO HAaCeNeH sl MaKCHMaNbHa (B nipeaenax 97—98%).
QOcobo cAemyeT OTMETUTL B 3TOH CBASH HAPKOMAaHMIO, KOTOpas ¢ yue-
TOM PACLIMPEHHA HE3AKOHHOTO 000pOTa HAPKOTUKOB, TEMITOB HX HEMEAH-
LHAHCKOTO YNOoTpebneHns Ha oHe COUMATBHO-IKOHOMHYECKOTO H IEMO-
rpadU4ECcKOTe HEGAaroNoIyYHs HACeNeHNA NPEACTABNAET OTKPITYIO YT-
PO3y HalHoHaTLHO#! GesomacHocTH Poccun. 3a mocaennue 10 ner yucio
3apETHCTPHPOBAHHBIX HAPKOMAHOB B MOAPOCTKOBOM cpelle YBETHYHIIOCH B
I8 pa3. Cpean neveil o 14 net oTMeuaeTcst pocT GONbHBIX HADKOMaHMEH
noutH B 25 paz, TokcukoMaHueil — B 19 pa3, 310yNOTpeGAMIOIIHX IPYTHMH
NCHX0aKTHBHEIMH BewecTBaMi — Gornee yeM B 10 pas. Exeronno ot nepe-
I03upoBcK B PoccuH noruGaer oxoio 70 Thicay HapkoMaHoB, [To JaHHBIM
MuHKCTepeTBa 3UpaBooxpaHeHmna Poccuiickoli (Pedepauyn, cMEPTHOCTD
cpeau peTel, ynoTpeGasiolux HApKOTHKY K IICHXOTPONHBIE BEILECTRA,
pospocna s 40 pas. lerckoe Haceneune Poccru 3a mocaenHue rolsl COKpa-
TH0Ch Ha 10 MAH Yenorek (Pesasos C.J1., 2003 ). '
TockoMctaroM Poccun B 1997 r. npocuMTaHbl YETHPE BApHAHTA Pa3BH-
Tus nemorpathuueckoii cutyaunn ao 2010 roaa. lNpwn 3ToM no BceMm BapH-
AHTAM YHCICHHOCTL HaceNeHHs PoccHi COKpaTHTCS: TTO caMOMy ONTTHMaN b=
HOMY Ha 3,5 MJIH Y4eNOBEK, a IO CAMOMY «KECTKOMY» — Ha 12,5 MiTH 4eso-
Bek. B nocaarinu Mpesnnenra PO B 2000 r. ¢ Tpeporoil roBOPHAOCH, YTO
uepes 15 NET POCCHEH MOXET CTaTh Ha 22 MJH. YeNoBeK MEHbUIC. .. «Ecid
HBIHELHAA TEHACHIIHA COXPAHHTCH, BhiXKMBAEMCCTb HALHH OKAXKETCA NOA
yrposoii». TIporHos, BuinoaHeHHBIH 10 2040 1., yKasan Ha BO3MOXHOCTb
COKpallleHUsT HaceNeHus POCCHH K 3TOMY BpeMeHH 1o 83,4 MAH YenoBeK
663 y4eT4 MUIPALKH, a ¢ YISTOM €XeroaHOTO MUTPALIHOHHONO MPHPOCTA B
500 Toic. yenoBek — mo 107,7 maH yenosek (C.IT. Epmakos, 1996 1.).
Martpuors Poccuu Bcerma cBsi3biBaIM SYAyLIEE CTPaHbl ¢ POCTOM YHC-
JIEHHOCTH €€ HapoaoHaceNeHHA (H He¢ TONBKO PYCCKOTO!) H ¢ PA3BHTHEM
ero AYXOBHBIX M CO3MAATEAbHbIX KagecTs. 06 atoM nmucan M.B. JloMoHO-
coB («Borateteo Poccnu GyieT npouspactartk CUGHPLIO»), 3TY TEMY pas-
s A.U. Meraenees. OCHOBRIBASICH Ha AeMOTrpaduecKnx MoKasareaax
mauana XX Bexa, ydcHbIil onpeaeasn Kak onTHMaabHyo YHCIEHHOCTD Ha-
ponoHaceneHus Poccuiickoil umnepuu B 2000 . B 594,3 MJIH YeNOBEK.
BriABHBILNECH K HACTOSILIEMY BPEMEHH TeHAeHUHY AemorpadbHueckoro
PA3BHTHA NPEACTABANIOT CEPLE3HYIO, MOXANYH, CaMylo TNaBHYIO YTPO3Y
HaUMOHANBHOH GezonacHocTy crpanil. Q0mee CoKpalleHHE YHCACHHOC
TH HAaceJeHHs ¥, KaK CEACTBHE, CHHXKCHHE IIOTHOCTH €r0 pacCceleHHs
0cAaGIAIOT NOTWTHIECKOE, SKOHOMHYECKOE H BOEHHOE BIUsiHWe Poccui B
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MHpE, TOPOXAAIOT ¥ HEKOTOPBIX HALIMX MepeHaceNeHHbIX cocengii xkena-
1IIHE OTTOPTHYTL OTAEbLHEE YacTH TeppuTopun PoccHitickolt Memepaunn.,

§ 6. 3Konoro-3KOHOMU4ECKoe pauoHUpoBaHKe
Teppuropuu Poccumn

TeppuTopuu ¢ HeGIATONPUATHOH 3K0NOrMUECKoif 06CTaHOBKOM COCTAB-
0T 15% obiuel nnouany TeppuTopuH POCCHH, NPHUEM HMEHHO Ha Heil
ITPOXHBAET OCHOBHAR YACTh HACCACHHA CTPAHBL,

WUnHdopMallnoHHOM 0CHOBOH SKOACTHIECKOH OLIeHKH TEPPUTOPHU AB-
JSIETCH IKOL0LHNEcKan duazrocmuka. OHa TIPEATIONATAET BHABIEHHE H M3y~
HeHUE MPU3HAKOB, XapaKTEPH3YIOINMX COBPEMEHHOE M OXKHAAEMOE COCTO-
sIHUE OKpYXKaIoei cpeabl, YKOCHCTEM M JaHAadTOB, a TakXe paspador-
KY METOIOB H CPeldCcTE OOHApYXeHHH, TIpedynpexIeHns U JUKBHAALHMH
HCTATHBHEBIX 3KONMOTHYECKHX ABeHHIT H MPOUeccoB.

OZHWM W3 HanpapfeHHH 5KOJUATHOCTHKH ABIACTCA IKOA0ZUNECKDe
kapmozpaduposanse, NO3BONAIOUISE NOAYIHTD JOCTATOMHO OOBEKTHBHYIO
1 IOCTOBEPH Y0 HHDOPMALIHIO O COCTOSIRHH OKPYXaIOLIeH cpelibl oTipene-
JACHHOHA TeppHTOPHH, a TaKXKe O MpocTpaHcTBeHHON IudiepeHMaliHg
WKONOTHIECKHX NMPODIIeM H HX COYETAHUI.

[Meppas poccuiickaa aKonorideckan Kapra — «Kapra nauGonee oct-
poix aRoAoTHueckux eutyaunit CCCP (Macmra6 1 : 8000000)» Gpina co-
aHa B 1989 ) B mocaenyionieM oHa ObLUTa YTOYHEHA H YCOBEPLIEHCTBOBA-
na (prc. 1.2). B panvHelieM B HHcTUTYTE reorpadun PAH 6uun co3nan
I IKOSOTHYECKUX KApT, CPeaH KOTOpPHIX 00I1eHalHOHAThHEIE SKONOTH-
ucckHe Kaprbl POCCHH U conpeenbHbIX rocyaapeTB, a TAKXKE PAl PerHo-
HANBHLIX KApT, HANPUMeEP CEBEPHBIX TeppHTophii Poccuu, ueHTpa EBpo-
neiickoit yacru Poccnn, AMypekoil W ActpaxaHcKoH obaacTeif H T. [.

Ocoboe MecTe cpeid YKA3aHHBIX KAPT 3aHHUMAIOT TAKHE, B KOTOPBIX
HPOH3BOOMTCA paiOHUPOBAHKE TEPPUTOPHM TIO CTETIEHH OCTPOTHI IKOA0-
FUYECKHX CHTYAUHE (3KONOrHYECKOil HANPSDXGHHOCTH). B ocHOBe Takoro
paiiOHUPOBAHHA JICKHT BHLIAC/ICHIE IPHPOARO-aHTPOTIOTeHHBIX 0Bpaiopa-
nuil (3xopeznonoe) ONPECACHHONO PaHra, B NPEACNaX KOTOPEX aHTPOTIO-
ICHHOE BO3BEHCTBIE Ha MPHPOOHbIE KOMILIEKCH BRI3BIBAET CelupHuec-
KOE¢ H3MEHEHHE MTPHPOOL C OOHOTHINHBIM XapaKTepoM NOCAEACTBIINA.

ITpn onpeAensHUN PaHra SKOPErHOHA YIHTHIBAIOT CTETIEHD IKONOTH-
ueCKOR HAMPAKEHHOCTH,, HEGAAroNPHATHDIC IPHPOIHBIC YCIOBHSA (3eMie-
rpAceHud, BeYHAd MEPINTOTa M T. IL), NPUNOAHOCTh IPHPOIHEX YCIOBKHA
WIS TIPOXHBAHHS JIOdei, pa3MelleHHe W KOHUEHTPauusa HaceleHus [o
WHaM KOM(OPTHOCTH NPUPOAHBIX YCNOBHIA, cTeneHb ypOaHH3aLlMH, co-
CTOAHNE 3TOPOBLA HACENEHUN U T. 1. Ha Teppuropun Poccuy Beero suine-
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JACHO 56 3KOPErMOHOB, KOTOPHE OTHECEHB! MO CTEMESHH IKONMOrHYECKOH
HANPXEHHOCTH K 7 paHTaM.

B paiioHax rmepsoro, STOPOTO U TPEThero PaHroB NPeobaalaoT Iona-
JiH, Ha KOTOPHIX IKOJOTHYECKUE NpodneMbl B TPAAHIIMOHHOM HX IOHMMA-
11K HEe UMEIoT MecTa. B pafioHax yeTBepTOro paHra nmpeodianaloT NIoWwa-
JIH ¢ YMEPEHHO OCTPHIMH IKONOTHYESCKUMH CHTYZLHAMH, [ PaliOHOB 1141-
TOrO PaHra yXe¢ CYUIECTBEHHO BO3PACTACT JONS TEPPHTOPHI ¢ OCTPRIMU
JKONOTHISCKHMH CHTYaUMaMu, g pafioHOS MIECTOTO PaHTa XapaKTepHo
HOYTH PABHOE COOTHOIEHHE TEPPUTOPHH C OCTPLIMH H YMEPEHHO OCTPBI-
MH 3KOJIOTHYECKMMH CHTYausiMH. B palioHax ceabMoro padra npeobaa-
JAKT TUICILAAM ¢ OCTPBIMH ¥ O4€HB OCTPEIMY CHTYaUHAMH (puc: 1.3).

PaitOHB ¢ BLICOKOH 9KONOTHYECKOH HANPsIXeHHOCTBIO (6-1i paHr): 3a-
nasHo-Konwekuit, Mpunanoxckuii, Cesepo-Kapkasckwit, [Ipukacnmiic-
kuil, Mpnbaiikanscknil, XaGapoecko-KoMCOMONLCKHI.

PailoHbl ¢ 09€HP BHICOKOH 3KOROTMYECKOH HAMPAXeHHOCTbIO (7-i
panT): Cpeanepycckwuit, [loposxckuit, Huxneaouckoil, 3ananHo-Ypans-
ckuid, CpenHeypansekuii, KOxHo-Ypamsckuit, MpeacasHeknif, Hopuasc-
KHH.

Cpead paitoHOB ¢ 04€HE BEICOKOH 3KONOTHYECKOH HANPAXCHHOCTHIO
ocoBo Beiaenserca CpeaHepYCCKHMit, rae Ype3pLvailiHOCTE 3KONOTHYCCKOH
0BCTAHOBKH CBA34HA C BRICOKHM YPOBHEM 3KOHOMHYECKOH OCBOEHHOCTH
" BBICOKOH ILVIOTHOCTLIO 3aceleHHs, CHIBHLIM BO3ACACTBHCM MOIMHBIX
11 POMBILINTEHHBIX Y3IOB Ha OKPYXalowylo cpeny (ocobeHHo B MOCKOBCKOM
11 TyIbCKOM paifiOHAaX), HHTEHCHBHBIM CEMbCKOXO3ARCTBEHHLIM NPOW3BO-
CTEOM. DKONOrHYecKHe MpedaeMel 06YCNOBNEHbI 3A¢CH AKTUBHBIM 3arpia3-
HEHUEM H UCTOLLIEHHEM BOJL CYLIM {(HARPHMED, 3arpasHeHHe NOBEpXHOCT-
neix sod dochopoM gocturaer 5—10 mr/a), 3arpasHeHHeM T04B, Jerpaia-
NHEH JIECHbIX MACCHBOB. 34eCk X¢ COCPENOTOUEHO 3HATHTENLHOE YHCNO
06pabaThiBAOINX W NepepabaThblBAIOKIMX NpeanpusaTHi. McTouHHKaMK
JArpA3HEHHA KPOMe NPOMBIIUIEHHEIX MPeITpUATHI ABIAIOTCS aBTOTPaH-
CNOPT, CENbCKOe H KOMMYH&/IbHOE X03icTBO. BRICOKaA KOHLIEHTPALMS B
{Tosomxsbe HedrenepepabaTuiBalomux, HehTeno6pipaloWIHX, HedTeXMA-
UCCKHX PEANpPUATHI, RaTHYHE KPYTIHbIX MPOMBILLTEHHEIX Y3708 c0c06-
CTBYET HHTEHCHBHOMY 3arpasHeHnio Boarn n Kamel, yto yeyrybnserca
CHHXXEHHOA MPOTOMHOCTHIO PEYHBIX BOA B CBA3M ¢ CO3AAHHEM KACKana Bo-
Jqoxpaauiuml, KpoMe toro sogs Boary HCONB3YIOTCH ONHOBPEMEHHO W
114 Heneil BonocHabKeH#s (B TOM YHCIE H TTUTLEBOrO), H A chpoca cTou-
1eix Boa. Bee ropoaa Cpentero [ToBONXbA UMEIOT BHICOKYI) CTENEHb 3a-
I'MSI3HEHHS BOSAYILHOHW CPeahl.

VpanbCKHI perinoH XapakTepu3yeTcs 04YEHb BhiICOKUM YPOBHEM 3arp#as-
HCHNS BO3AYXA U BOQHOM CPelbl, B TOM YHCIE H PAIWOAKTHBHBIMIY 3arpsi3-
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HCHHAMH B paifone Yenadbuncka. OcobeHno HebaaronpusTHa K0NOrHIEC-
Kas ofctaHoBka Ha lOxHoM Ypane, Mox Bo3aeiicTBUEM KHCTOTHBIX HOX-
Oeil MECTHOTO NPOUCXOXKACHUSA HAa OGLMPHLIX WIOWANLX YChIXalOT Jeca.
B cTenyoif 30He MHTEHCUBHO NPOTEXAIOT AehAALIHOHHbIE MipoueccHl. Kak
CACOCTRHE — NOBBIIIEHHbIA YPOBEHD 3a60N1€BaEMOCTH HACETIEHHS BO BCEX
ropoaax ¥ nocenxax Cpeavero U KxkHoro Ypana.

B oueHb 60nbILOI CTENEH) HapyLIeHH NPUPOIHBIE Yea0BHA B Kyabac-
ce, UeMy CrocofBCTBYIOT Kak Upe3MEPHO BLICOKAA KOHUEHTPAlHA KPYITHBIX
FOPHOZODBIBAIOLIMX H NepepabaTol BAIOMIKX NPSANPUATHIL Ha €10 TEPPHTO-
PHH, TAK H MECTHbIE OCOGEHHOCTH NPHPONABIX yenoBWi, [ocnoacTeo aH-
THUMKIOHOB (06NacTei MOBLILEHHOTO AABTIEHH ), 3ACTAY BAHHE XONOAHOTO
BOIAYXA B MEKTOPHLIX KOTAOBHHAX NPUBOMAT K OMACHOMY NOBLITUCHHIO
KOHUEHTPAUMHA 3arPASHAIGINX BEHECTB B PH3EMHBIX CTOAX aTMOCHEPEL.
Bce pexu 3TOro peruoHa 3arpsisHeHbl NPOMBIIINECHHBIMH H KOMMYHAIBHBI~
MH CTOKAMM, a TAKXKE OpeBecuHOl, 3aTOHYBILEH Npy CInage.

B HuxHenoHcKoM paiioHe 5K0A0rHYECKUE NPOBASMSl CBSA3aHBI C 3a-
IPASHEHWEM NOYB M MOBEPXHOCTHLIX BOJA B PE3YIBTATE BRICOKOH XHMH3a-
UK seMneneaus. CHUXEHHE MACAOPOAUS OT CMBITOCTY TOYB JOCTHIAET
5—10%. Bee peku 3apery/MpoBaHsl, 3aHIeHB, NepechixaloT. Hampsxen-
Has 3KONOTHYECKAA OGCTAHOBKA B paiioHe yeyTy6asercs KPUTHIECKHM CO-
CTOAHMEM 3KOCHCTEMEL A30BCKOr0 MODPS BCIENCTBHE YMEHBIUEHHS CTOKA
pek lona 0 Kybauu i nospiueHNS ¢6poca 3arpasHsIOmMX BEIESCTB.

B 3KOpernoHax ceibMOTo paHra Ha 3HAYUTEIBHOM YACTH UX TEPPHTO-
PHi YKe NPeBLINSHE BO3MOXHEIE [IPEIEIBI X03AHCTEEHHOH EMKOCTH 3KO0-
CHCTEM, @ B PETHOHAX C BLICOKOH DKONOTMYECKOH HANDIAKEHHOCTRIO ITH
eMKOCTH 10Ka JIHIOb HeuepnaHsl, [JanbHeilillee HApaItHBAHHE MPOU3BO.-
CTBA 3ACh MPH CYLLECTRBYIOWIEM YPOBHE TEXHOMOTHIA ¥ CTPYKTYPE XO3AH-
CTBa NMPHBEAET K OKOHYATEABHON Nerpajallui [PHPOIHBX KOMNJIEKCOB,
MOJIHOMY HCTOIICHHIO pecypcHoi 6a3bl, POpMHPORAHHIO CTOHKHX O4Aron
3abonesaHUil HACCJICHHA. )

B pervoHax ¢ OTHOCHTENBHO BBICOKOH IKONOTHYECKOI HAMPAXKEHHOC-
ThI0 XO3THCTBEHHAA EMKOCTh 3KOCHCTEM B 3HAYNTENBHOH CTENIEHU HCUep-
naHa, 3pech HeOOXOIMMbI YACTHUHOE U3MEHEHHE CTPYKTYPH XO3sTiCTBa,
BHCOPEHHE HOBbIX YKO3AMTHAIX TEXHOIOTHH, YCKOPEHHOE CIPOHTENBCTBO
OYHCTHBIX COOPYKEHHI, BOCCTAHOBICHKE H PEKYRLTHRALMA TaHauIadToB.

B pernoHax co cpefiteli CTeNeHbIO IKONOrHYECKOH HAMPSAXEHHOCTH
XO3AHCTBEHHAA €MKOCTb 9KOCHCTEM OTHOCHTENBHO coxpaHeHa, Tostomy
B HHUX BO3MOXHO COXPAHEHHE CYLIECTBYIoUiel CTPYKTYPH X039HCTRA, HO
[PH BHEAPEHHH HOBBIX IKO3ALLMTHBIX TEXHONOTHI U CTPOHTEILCTBE O4HMCT-
HBIX COOPYXKEHUH,
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B pernoHax ¢ OTHOCHTEAbHO HU3KOE CTENEHBIO YKONIOMHUECKON HATIps -
ACHHOCTH BO3MOXHO JAaXKE HEKOTOPOES HapalllHBaHHE MPOU3BOACTBA, Jac-
(H'THOE XO3AHCTBEHHOE OCBOSHHE HOBBIX TEPPUTOPHIl {(BHE CHCTEMH OCO-
0 OXPaHAEMBIX IPHPORHBIX TEPPHTOPHIE).

B persoHax ¢ HH3KOH MJIH OYEHb HH3KOH CTENEHBIO HKONOTHIECKOH
HANPAXKEHHOCTH X03MHCTBEHHAA EMKOCTD 3KOCHCTEM NPAKTHYSCKH COXpa-
1HCHA TIOMHOCTEIC. 3aechk, cormacHe KoHuenunu nepexona PoccHicKor
Peaepaliii K YCTOHUMBOMY PA3BHTHIO, X034iHCTBEHHOE OCBOSHIE HOBBIX
reppUTOpHil HemeecoospazHo, NOCKOJNBKY COXPAHHBUINECA HA HUX 3KO-
MOTHYECKHE PecYpPCH TIPSACTARNSIOT coboH OecleHHbI# pesepB ANs BOC-
CraHoBIeHHA Guocdepsi.

§ 7. O Bo3MOXHOCTH nepexona POCCUN K IKONOTHYeCKY
YCTOMYMBOMY Pa3sBUTUIO

«KoHuenuus nepexoaa Poccuiickoli Defepalnd K yCcToffYHBOMY pas-
BUTHIO» yTBEpXIeHa B 1996 1. (Va3 [pesnaenTa 1 anpena 1996 r. Ne 440).
I 1aBHAA KIS CTPATETHH YCTOIY MBOTO PA3BHTHS — 00SCTIEUUTH TADMOHH-
1O€e COYETAHHE COLMATBLHO-3KOHOMHUECKMX M DKOTOTHYECKHX NPHOPHTE -
TOB PasBHTHA 06IecTBa celyac U B GyAylieM. YCToHYNBOE pa3BHTHE 00-
ICCTRA AOKHO GhiTh BBEICHO B IKOIOTHUECKH 6e30MIacHbIe paMKH, obyc-
NOBJICHHEIE MPHPOIHO-PECYPCHBIM NOTEHLHANIOM, HO NIPY 3TOM LICTICBHIMH
OPHEHTHPAMH, XapaKTEPU3YIOUIMMY CTEMEHb NPUOMIKEHHA K MOILCTH,
NONXHBT ObITH NOKAIATENH KANeCHIeq NCUIHU H YPOSHR IKOROMUHLCKa20 pas-
sumun,

Cpenv nokasaTeneil KayecTa XH3HI B Hawel crpane Hanboaee Bax-
HLIMA AOMXHEB! CTATH MPOAOIKHTEIBHOCTE XXU3HH Ye10BEKa, YPOBCHb 3Ha-
1 LI 06Pa30BaTeNbHbIX HABLIKOR, 10X0M, N3MepaeMblit petarHON BBIT
Hil BYLLY HACEJICHHA, YPOBEHD 3aHATOCTH,

1ienepsie OPHEHTHPH B 3KOHOMIYeCKOH cdiepe hopMUDPYIOTCS HCX0AS
I3 TOTO, YTO 2P $EKTHBHOMH MOXKET CYMTATLCH TONBKO TaKad IKOHOMHUKA,
KoTopan ofbecneurBaeT YIOBNETBOPEHHE NOTpedHOCTEH rpaxaaH, HO 1PH
(JIHOBPEMEHHOM YMECHBLUEHHU PACXOIOB ChiPhs H 9HEPIUH H COKPAICHHH
¢FTXOA0B.

Mpeamnonaraercs, 410 nepexon POCCHU K YCTOHYHBOMY Pa3BUTHIO NPOH-
neT B TpY rana. Tlepeulii 3aliMer 5—7 net, B TeueHHe KOTOPHIX AGIKHEI
OLTE peIIeH bl 330a9H cTA0HIIM331IHN COLIHANBHO-3KOHOMHYECKOTO Pa3BH-
TMSl, CO3/1aHA HOPMATHBHO-NPaBOBad Ga3a IKONOrH3ALKY X03STHCTBEHHOM
NCATETBHOCTH H O3IOPORIEHNST OKPYXalonieil cpent: B 30HaX Ype3puyaii-
1BIX SKOAOTHYECKHX CHTYauMii. Ha BTopoM stane (mpruMepro 20 net) gon-
AHbl OBITE PEATU30BAHBI OCHOBHEBIE 3MEMEHTHI TICPEXOJA K MOIEAH H Ha
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3TOH OCHOBE AOCTHTHYT HOPMATHBHBIA YPOBEHD COCTOAHMS OKPYXAIOIUEH
cpeast. B norocpouroil nepeniekTuse 6ynet pemarbea npobiema rapMo-
HH3aMK Pa3BUTHA OOLIECTBA U MMPHPOIHI.

Criemyer OTMETUTD, YTO MHOTHE H3BECTHHIE POCCHICKHE YUSHEIE CKell~
THYECKH OTHOCATCA KaK K MASE, TAK M CTPATETHH YCTOHYHBOTO PAIBUTHS.
Tak, cornacHo MHeHHI0O akaneMuka H.H. MouceeBa, He MOXeT 6bITh UHC-
TO TEXHOIOTHYECKOTO ITYTH TIPEOAOICHHS1 IKOAOTHUECKHX KpU3ucos. [Tpex-
Ae BCENO NOMKHa GBIT: H3MeHeHAa MKANA Ye0BEUeCKIX LeHHOCTEH M naxe
CaM Mpolecc pa3BUTHA YEIOBEYCCTBA, KOTOPOE HBIHE MAET MO MYTH MO-
TpedneHus. Tlpouece rnobannsauny, NPOUCXONAIUMI B MHpe Noa dakTH-
yeckrM ynpaejieHneM CLUA, TONBKO YCHIMBAET SKOJOTHIECKUR KPUIKC,
MOCTENCHHO MePeXONALIHY B KPHU3NC LIMBUAK3AIMH, YTNyGAsSeT [poracTs
Mexay HoraTbiMu M GeIHBIMU cTpaHaMA. [Ipyrie yaeHbe, CUMTAs) KOHIIE -
UHIO YCTONYHBOTO PA3BHTHA ONACHDBIM 3a6nyX/IcHHEM, CBOETO POJA YCIIO-
KOHTENbHOH NMuTioNiel A1 BCTPeBOXEHHOI 0BIECTBEHHOCTH, TEM HE Me-
Hee NOJIAraloT, 9T0 HAKOTUICHHH it MHTENIeKTYaNBHbIH KanmHTal MOXET oC-
TAHOBHTE paspylu¢Hne npupoast. [Ins 3Toro AomkeH HEYKOCHHUTEILHO
BBINIOTHATLCS PHHLUAT AHHAMHYIHO ¢OATaHCHPOBAHHOTO Pa3BUTHL TPHA-
Abi «3KOHOMHKA — OpHpoda — o6iuecTso». Kro npas — nokaxer yay-
wee. Ho y POCCHH HET MepCIeKTHB SKONOrHYecKH YCTOHYHBOIO PA3BUTHS,
¢CNH He BYNeT peliicHa INaBHeHLAd ee NpobiaemMa: 6e30CTAHOBOUHOE CHH-
XKCHHE YHCIEHHOCTH HacenenMa. He Gyaer HaceneHun, Alg Koo xe 06ec-
NCYHBATDL YCTOHIHBOE pa3BUTHE?

Euie oaHa npobiaemMa, 3HAUUMOCTb KOTOPOit B IKOJOTUUECKOM OTHO-
WIEHIH SIE IO KOHIIA HE OCO3HAHA, B TOM YKCJIE H B 4CITEKTE YCTOHYHBOTO
pa3suTHa PoccHu.

B HacTostee Bpems pentaetcs Bonpoc ¢ BeTyrineHHu Poccnn o Bee-
MHPHYIo Toproeyio opraHusauuio (BTO). Crpanbi-yuacTHuum 370# opra-
HHU3alHKU, HECOMHEHHO, MOMNYYAIOT ONPEOeNeHHBIC YKOHOMUYECKHE TIpe-
HMYLIIECTBA, HO B TO e BpeM$1 J0/KHE, IOAYUHSACEH €€ YCTABY, OTKA3aThCR
OT PAJa HAUWOHANBLHBIX TIPUOPUTETCB, €CAM 3TO MOXKET noMewars Golee
CBOGOAHOMY MEPEMELISHIIO TPYHOBLIX H NPEPOAHLIX PECYPCOB H IpEXae
BCETO TOBAPOB, MPOH3BOAUMBIX B pamkax BTO, IMocneinas GyHKUMOHK-
PYET RO NPHHUMAY IMODAIBPHOIC PpasneNeHHS TPYAA: KAXIas CTPaHa-y4acT-
HULA TIOCTABASET HA PHHOK Te TOBAPH, B MPOU3BOACTBE KOTOPhIX HAHO0-
Jiee TIpeycrnesa, 3o MOryr GbiTh NPOAYKTHL BHICOKO MHTE/IEKTYANbHOIO
TPYAa (HauGoee TOPOrocToALINE), CENBCKOTO X035 HCTRA, TIPOMBILLIEHHO-
CTH, a TaKxe NPUPOAHBIE pecypch. BBOIUTL KakHe-To Gapbepsl HA MyTH
NICpeMeleHHA YKa3aHHBIX TORAPOB 1 yeuyT B pamkax BTO zanpewaerca,
SKOHOMUYCCKH NOLACPKHBATL HEKOHKYPEHTHRIE OTPAC/H X035i¢TBa (Ha-
NpHMeED, CEALCKOTO) HE PEKOMEHAYETCA.
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Poccua npupaekarensHa i BTO npexie BCero THIaHTCKHMH TIPH-

POAHEMH pecypcaMy, 00LMPHOCTRIO TEPPHTOPHH, AEIIIEBONH U B TO Xe Bpe-
M3 06pazoBaHHOH pabouei cunoit, YHUKANSHOCTEIO TeoTpadpHIEcKOro no-
noxkeHHs. MoaToMy ecTh OCHOBAHKE MPEANONaTaTh, 9To yyacTHe Poc-
cun B BTO Heu3GexHO NPHBEACT K enle Goliee 3HAYNTENRLHOH DoOBMe
(PHPOAHHIX PECYPCOB, OCODEHHO FHEPropecypCcoB, paCcCIIMPERHI0 IKCTIOD-
T4 APEBECHHBI H T. 1., & TAKXe YCKOPEHHIO «YTEYKH MO3[0B», TeppHTOPUA
PoccHy SyaeT UCTOAB30BaHA 1A CO3JaHUA TPaHCTIOPTHEIX KOMMYHHKA-
1t Mexcry 3anagoM H Boctokom, Cerepou u KOrom. Bee 310, oueBuaHo,
YCUAWT laBJieHHe Ha NPMPOAHBIE KOCHCTEMB! CTPAaHRl, BHI30OBET HX Jerpa-
NALHAG K UCTOLIEHHE; 0CODEHHO TTOCTPALAIOT FKOCHCTEMN TAHTH H TYHI-
. KoHeuro, Poccrs He MOXET OCTATHCA Ha ODOYHHE MEXIYHApPOLHOH
JKOHOMHKH, HO HHTISPECH ¢¢ JOMXHEBL ObITh TOMYHHEHH [EPCIEKTHBAM
‘JKONIOFHYECKH YCTOIYHBOIO PA3BHTHA, IPH KOTOPOM rapaHTHPYETCH co-
GaacHUe Npae SyayLIHX TOKONEHHH Ha YHCTYIO, 3T0D0BYI0, B1aFOTPHAT-
NYI0 NS KH3HW OKPYXAILYIO IPHPOIHYIO Cpeny.

nasa 2.] 3xonornyeckue npodnemol
3HepPreTUKM ¥ NyTU UX pelleHus

Poccua ynacnenosana ot CopeTckoro Colo3a oJUH M3 KPYTHEHLINX B
MHpE TOILIMBHO-3HepreTHYecKuX KoMiUTekcoB (TBK). Ha ee Tepputopuu
CoCpenoToeH0 45% MUPOBHIX 3aN1acOB MMPHPOIHOro ra3a, 12% ey, 23%
yond v 14 % ypaHa. HexaountenbHa BaxHa ponb TOK B coBpeMeHHOH
POCCHICKOH KOHOMMKKE: €ro A0AA B MPOMBIIUICHHOM NPON3BOICTBE CO-
crapaget okono 30%, B akcnopre — noutd 50%, a Aonsg B HATOTOBLIX OT-
nuciieHnax B Glonxer — Honee 40%. CymmapHaa MolHocTE 440 asekTpo-
craHuuit Poccun cocrasnsieT Gomee 197 MaH kBT, a 061man yeraHoBAeHHas
MOWHOCTE — 214,3 man kBT (Poccuiickitil CTATHCTAYECKHH CXETOIHHK,

2000 1)

§ 1. MpupoarHoe TONNUBO

TonaMRo —~ 3TO ropiouee BELISCTBO, BHACATIONIEE NPH OKHCTEHHM (C3XH-
IIHKH) TEIUIOBY 10 3HEPTHIO, UCTIONEB3YEMYIO B TANTBHEHINEM HETIOCPEACTBEH-
150 B TEXHOJIOTHYECKUX TIpPOLECCAX MAH mpeodpasyeMylo B APYTHE BHALL
YHEPTHH.
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Tonnusa pensatca: 1) no arperaTHoMy COCTOSHMIO — Ha TBEpaoe (YIAH,
TOPIOMHE CAHLBL, TODD M Ap.), KHIKoe (MPOAYKTH nepepaGoTke HedTh,
yriiei, cnanues) ¥ razoobpasHoe (MPUPOIHEIE H NPOMBIILIEHHO-YITeBOIO-
POOHBIE TA3El); 2) 0 APOHEXOKICHHI) — HA IPHPOAHbIE H HCKYCCTBEHHLIE.

Teepaoe TONAHBO NPUMEHAETCS MPEHMYLUECTEEHHO TS MONYJEHUS
TEIIOROH H IMEeKTPOIHEPTHH; XMAKOE — B ABUTATEAAX BHYTPEHHErO CIO-
paHnA, B KOpabeNbHEX (CYTOBBIX) U CTAMOHADHHX KOTERLHLIX YCTAHOB-
Kax (Ma3yThl QNOTCKHE M TONOYHbIE); ra3006pasHoe — [MaBHbIM 06pa3oM
B MPOMBIINACHHOCTH U KOMMYHANLHO-OBITOBOM XO3sTifcTRE,

K OCHOBHBIM BUAAM MPHPOIHOTO TOMIMBA OTHOCATCS HCKOMAEMbLil
yronib, Top, HedTh, ApOBA H (PHPOIHBII Ta3.

Hckonaemblii yronb #CNONL3YETCA KAK HEMOCPEACTBEHHO JUTA CHKHTa-
HHUA, TaK H B IIesx nepepaboTky B Golee UCHHBIE BUAbI TOTUIMBE — KOKC,
XHUIKOE roplouce, razoo6pasHoe TOMJIUEOD,

Hckonaemblii yroab npeactaBnseT co60i 0CTATKK APEBHErG PacTH-
TENbHONC MAPA; NPU 3TOM 4Y€M CTapllie YIoJb, TeM Gorade OH YLASPOAOM
(tabn. 2.1),

Tabnuya 2.1
XHMUUSCKWA COCTAB M TENNOTBOPHAA CNOCOBHOCTE NPUPORHOIO TONAMBA
Cpeanan
Tenno-
JneweHTHLIA cocTaB,% Macc, TEOpHaRA
Buab: Tonnuea
cnocob-
HOCTD,
c L H O+N L- $ wibwixr
AHTpaumnTt 96—96 1—2 1—2 0,5—7 33 890
Kamenubiii yrone | 75—90 | 4,5—8.,5 4—15 0,6—86 35 146
Bypuwid yrone 62—72| 44—6,2 18—27 0,5—6 28 030
Hedb 83—-86| 11—13 1—3 0,2—4 43 930
Topth cyxoia 53—62| 5,262 32—37 0,1—0,3 22 590
[lpesecuHa 50 6 44 ~0 18 750
MpupoaHbiid raz 75 25 ~0 50 000

Pasnw4aloT TpH OCHOBHBIX BHAA KCKOMAEMBIX YITIEH,

AHTPAUNT — caMBiit ApeBHUIT 13 MCKONaEMBIX YIAEH, OTNIHYACTCS Bbl-
COKMM CONCPXKAHHEM Yraepoa, GONbUIOH MITOTHOCTLIO H METALIMIECKHM
GneckoM. B 60/1pIIMX KOMMYECTBAX NOOBIBACTCS TAKXKE KAMEHABIH Yrois.
Bypwiii yroms KaK caMblil MOJIONO# W3 KCKOTIAEMBIX YIIICH 9acTO COXpaHseT
CJICHB] CTPYKTYPHI IPEBHIKX AEPEBLEB, H3 KOTOPBIX OH 06pasoeanca. Conep-
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A HT MHOTO 30JTBl, THTPOCKOIMYEH, TTO3TOMY MCIIOAbIYETCA B OCHOBHOM KakK
MCCTHOE TOTUTHMEO M B KA4ECTBE CHIpbA A4 XHMHYESCKOH NiepepatoTkn.

Topth — npoaykT nepBoii cTapnn o6pazoBaHKUs UCKONSEMBIX yraeit. OH
OTHATAETCA Ha JHE BONMOT K3 OTMEPILHX YacTeil Gon0THRIX MX0B. [MaBHkBi
HCAOCTATOK TOP(A Kak TOINTHEA — BLICOKAs 30/bHOCTb, NoaToMy OH uc-
MNTB3YETCH KaK MECTHOE TONJINBO.

JpoBa HEIHE 3aHHMAIOT BTOPOCTEMEHHOE MECTO B 06LIEM GanaHce Ton-
nuBa.

Hedt — eIHHCTBEHHOE XMAKOE NPHPOAHOE TONAKBC, OHA ABIAETCH
CHOKHOR CMEChIO LHKnonapadHHOE (HahTeHOB), TIpEASNbHBLIX M apoMa-
NIFICCKHX YTeBoaopofoB. Hed T Kak TOILTHEQ HEIOCPEACTBEHHO HE MPH-
MCISIETCA, 4 NiepepabaThiBacTcA B TOBADHHE HedTENpoiyKTe MeTodaMu
{PIKUHOHUPOBEHHO TIEPEroHKH, TEPMHIESCKOTO U KATATHTHIECKOTO Kpe-
KIIiTa, KATATHTHYCCKOTO pUBOPMUHTA M T. A,

Hedre Kak 3HEproHOCHTENb MOMYYHIA TIMPOKOE MPUMEHEHHE € TEX
Hop, Kak B KoHue XIX exa ObiT cO30aH ABUCATENb BHYTPEHHETO CrOpaHUA
(J1BC), paboTarommuii Ha NpoAyKTax BHICOKOTEMIEPATYDHOTO KPEKMHTA,
(IHAKO CNEAYET MOMHUTbD, YTO HEDTD SBNASTCS B TO XE BpeMs M BAXXHeH -
UM BHIOM CbIDbS AAA FIPOHU3BOACTRA CAMBIX pas:-looﬁpa:mmx XHMHAMEC-
KHX NIPOOYKTOB.

Ia3006pasHoe TOWIMRO, COCTOSMLIEE B OCHOBHOM U3 MeTaua CH 4 M ApY-
111X NPEAETHHBIX YIIEBOAOPOAOS (0bwed popmynoit C H, ,.), uMeer pan
UPCHMYNICCTB Mepea, TBEPALIM TOIUTHBOM: 1) 3KOHOMHMUECKH Goaee BEITO1-
il 100BIYa M TPAHCMIOPTHPOBKA; 2} YIPOIIASTCA YCTPOUCTBO TOTOK H 0B
Her4aeTcs TPyA YEAoBeKa PH nojaye TOMnBa B mevb; 3) yipowaeres yi-
DiBJICHHE POLECCOM TOPEHHSA ¥ obnerdyaeTcs coonioaeHHe THFUEHBI TPY-
na; 4) gocturaercs Honee MOAHOE H PALMOHANLHOS CKHTAHHE TOILIMEBA;
) NOYTH MOAHOCTBIO YCTPAHACTCA 3arpsi3HEeHME ORpyxKaouei cpeanl. [To
THM MPHYHHAM Tra3o00pasHoe TOILIMBO HAXOXUT cebe Bee Gosiee upoKoe
HPHMEHEHUE B NPOMBILIJIEHHOCTH, 8 TAKXKE B KaYeCTBE GHITOBOTO TCTINHBA
It 8 aBTOTpaHCNOpTe. KpoMe ToTo, MPUPOIHEL ras ap1aeTcs HCKITIYHTEAb-
HO UCHHBM H 9KOHOMHUECKY BBIFTOAHBIM CLIPEEM IUTA MPOMbILLIEHHGCTH
UPraHUYECKOTO CHHTE3a (HAMpHMED, aLeTHIeHA, METAHOMA H Ap.).

OzanHakoBhIE KOAHYECTBA TOTLIMBA A310T NPH CKUTAHHW DATHIHBIE
KOJIMYECTBa TEMNOTH. [To3ToMY AN OLEHKH KayecTB TOM/HBA OIpeaensi-
K¥I €70 TEIIOTBOPHYIO CIOCODROCTD, T. €. KOJIMUECTBO TETAOThI, BLUSIAIO-
HICHCS [IPH TTOAHOM cropaHkH | Kr Tonnusa, DHepronoTpebaeHue B Le-
NOM H €10 COCTABNSIOLLHE NMPHUHATO BHPAXATh B TOHHAX YCIOBHOTO TOMJIH-
#a (TYT). Iloa ycIOBHEIM TOTUIHBOM ITOHUMAIOT NOpIOYEe ¢ TEMIOTBOPHOIL
ciocobrocTio 7000 kxan/kr uau 3-10* kLx/xr, wau 8,12 kBr-4/Kr.
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§ 2. UckyccTBEHHOE TONANBO

K HCKYCCTBEHHBIM TOTUIMBAM OTHOCATCSA: KOKC IOMEHHBIX NMedel, uc-
KYCCTBEHHBIE FOPIOYHE TA3bl, MOTOPHOS TOTUTHBO M JIp.

Koxke — TBepAslii YrAEPOAHCTHI OCTaTOK, 00PA3yIOLWWACS Npy Harpe-
BaHUH PasIHYHLIX TOTUIMB (KAMEHHOTO YIid, Topda  APYIrHX OpraHuuec-
KHX BewecTB) 10 950—1050°C 6e3 gocryna po3ayxa. CoaepxaHue yriepo-
Ja B KOKCe flocTHTaeT 96—98%, ocTalbHOE — BOAOPOA, Cepa, a30T, KHCII0-
pon; Teriora cropanus 29300 x1x/kr.

KaMEHHOYTONBHBIA KOKC MPHMEHAIOT TS BHIMLTABKH YYTYHA (AOMEH-
HbIi KOKC) KaK BLICOKOKAYSCTREHHOE BE3/1bIMHOE TOILIHBO U OTHOBPCMEH -
HO BOCCTAHOBHTE b (IO 3¢MEHTAPHOTO Xelle3a) XKee3Hoil pyabl.

HexyccTsenmbie rOPIOHe TA3ki — CMeCh TAa3000pa3HHIX NPOAYKTOB [1¢-
pepaborky (rasHQUKAIIMU) TOMIHE B COEUHATLHBIX amnaparax. OHH co-
CTOAT DIABHBIM 06PA30M U3 OKCHAA YTNepona, BOAOPOIa, MCTAHA H APYTHX
Ta3006pa3HBIX YIAEBOLOPOOB, 8 TAKKE U3 HErOPIOUHX Ta3oB (IHOKCHIA
YIIEpPONA U a30Ta).

UckyceTBeHHBE FTOPIMHE rasbl N0APa3ieNsioT Ha F’eHEpATOPHLIC Fa3H,
KOKCOBHIE ra3hl, rassl, 00pasylomunec npu rasudukauiy TBepabiX TONIMB
(BO3AYWHBIH ra3, BCASHOM ra3).

TenepaTopHbie ra3bl OSYYAIOT H3 TBEPAOTO TOIUTHBA MyTeM YaCTHIHO-
'O OKHC/IEHHS CONEPXANIETOCA B HEM YIJIepO/a PH BHICOKOH TeMnepaTy-
pe. DTOT NpoLecc, Ha3hIBaeMbIH rasupUKaLMei, OCYILECTBIACTCA B ClTe-
LMaNbHHX YCTpOHCTBaX — rasoreHeparopax. [Ipn 3ToM B 3aBHCHMOCTH OT
COCTARA BAYBAEMBIX ra30B PA3HYAIOT BOSAYIIHEIA, BOASHON, MAPOBOINYII-
HBliA (CMeUIaHHEI) B ApYTHE TeHEPaTOPHBIE Tasbl.

Boaaymmsiii ra3 06pasyetca NPH BIyBaHKHU Bosayxa. [Ipn 3Tom B HHX-
Heil YacTH reHepaTopa NPoTeKaeT peakius:

C+ 0, = CO,, AH =—393,5 KIx.

H3-3a BLICOKOH 3K30TEPMHYHOCTH NPOLIECCA TEMOEPATYPa JOCTUTAET
1400—1600°C, np# 3TOM BhIILETEXAUIHE COW YTASA PACKANAIOTCA, U YIONb
BaauMoaeiicteyet ¢ CO,:

C +C0,=2COT, AH = 172 x[ix.

O6pasyonMiics ra3 B OCHOBHOM COCTOMT M3 OKCHIA YLIEPOSa (Il u

azoTa. .
Boaanoil ra3 nojlydaloT pH nojaue Ha pacKaleHHBIA yrolb BOOSHOTO

napa:
C+H,0=CO+ H,, AH = 1314 KlIx.

f1i8d 2. IKONOrMYecKue NPoBinembl IHEPreTHKH W MYTH MX pPellieHns 1

Ias conepxut 10 86% CO M H, # 9acTO HCITONB3YETCA HE TONBKO KAK
IOINTHBO, HO H JUTA CHHTE3a XHMHYECKUX NIPOAYKTOB,

MMapoposaymsbii (CMEINaHHBIA) ra3 NOAYYAIOT [IPH BAYBAHMH CMECH
BO3IYX4 C BOIAHLIM IapoM. TIpH 3ToM OAHOBPEMEHHO NIPOTEKAIOT BCE TPH
BLHUENPHBEACHHBIC PEaKLHH W B DE3YALTATE B COCTAB CMEUIAHHOTO Ta3a,
noMumo CO u N,, BxonnT 1 H,, NoBbIAS 610 TEMLIOTBOPHYIO CIOCOGHOCTS.

Kokcossiii ras obpasyercs B IpoLiecce KOKCOBAHHA YIJIsA, OH NPeAcTaB-
1T COOOH cMECE Pa3THYHBIX FOPIOYHX ra3oB. CocTas KOKCOBOro rasa obyc-
HOBJICH HCXOAHAIM MATEPHANIOM, HO B CPEIHEM BHDAXASTCA CAENYIOWUMA
1ncnami (B% 06.),

Boaopoa H, — 59 Oxceny yrepoaa (11 CO —6
Meran CH, — 25 BHepreTHuecKH BECNONE3HbIE IPHMECH
Apycue yreeronopoast — 3 (CO,, N, 0) -7

[Mox3eMuan razndHKANNA YIS — NPEeBPaLIEHHE TBEPABIX TOLAMB (YTNs,
1OPIOYHX CAHLIEB U ApP.) HEMOCPEACTBEHHO Ha MECTE HX 3aneraHus B Hel-
pax 3eMHOA KOpb! B roplounii ras. NocnegHuit 3areM BHBOAAT HA NOBEPX-
HOCTh Yepe3 OypoBEIe CKBRXUHE, BriepBuie MBICIE O BOZMOXHOCTH TAKOTO
npouecca Oputa eeickasana 1., MenaeneesbiM B 1888 romy.

MeasemHan rasudmkalma yIasa ocywecTBISeTCs Mod OeifCTEHEM Bbi-
cokoit Temnepatype! (1000—2000°C) v nonasaeMbIx non naBieHHEM pas-
HHYHBIX OKHCTHTENEH (KaK MpaBHAO, BO3AYXA, KHCAOPOAA H BOAAHOTO
apa). .

CocTaB 4 TETUIOTA CrOpaHK Tasa 3aBHCAT KaK OT KAYECTBa YISl M Co-
UTiBa OYThA, TAK H OT FOPHOrCOAOTHYECKUX YCioBHiA. Tak, ra3, monydeH-
Itk YKa3aHHBIM METOROM i3 YIAA [ToaMOCKoBHOrO BacceiiHa, HMeET cie-
aywoiHit cocras (8% 06.):

CO —5-7; H,—15-17; CH—10—15 CH_—02
H,S — 1,0-2,0; CO,—17—18; 0,—0,3—0,5.

Temnora ero cropalus cocTaeser 3000—3300 kJx /M3,

[To TenioTeXHHIECKMM CBOICTBAM ra3, NOMYYEHHBIA Ha BOSAYLLHOM
NYTHE, YCTYNAET NPHPOIHOMY. OTHAKO NPH NOA3EMHON rasudpUKalMH OT-
1AAAET HeODXOAHMOCTD B ONIACHOM TpYAe JHOAel Nomn 3eMeil, yaydimaercs
COCTOSIHHE BO3AYIIHOTO GaccefiHa, He HAPYMIAETCA THIOAOPOAHLIN CAOH
NOUBBI.

Motopaoe TOIIHBO. DTO XHUAKOES HITH ra3oobpasHoe ropiodee, HCHOMb-
tYCMOE B ABUTATENSX BHYTPEHHETO CrOPaHH:A (ITOPILHEBbIX, POTOPHBIX, Pe-

AKTHBHBIX, ra3oTyp6uHHbIX). Ero nonyyaloT u3 Hedmv H YENEROTOPONHHX
1I'I0B.
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OGbIYHO MOTOPHBIE TOMIUBA COCTONAT H3 OCHOBHOTO (6a30B0Or0) TOI-
JIHBA Y IPHCAAOK (aHTHAETOHATOPOB, AHTHOKHCAHTEAEH U Ap.). [lng 6aso-
BOCO TOIUIABA HCTIOAL3YIOT MPOAYKTHE NPAMOI meperoHkn HedTh (GeH3H-
HBI, KEPOCHHO-Ta30iineBbie W Bonee TAXKENIE GPaKUWW) W BTOPHYHbIX MTpo-
neccop nepepabotky HedTH (HANpUMep, KaTaIMTHIECKOTO KPEKMHTa).

Motoproe Toruueo na JBC aomkHo 061aaTh 0IHOPOAHOCTHIO, 00eC-
neurBaKeli paBHOMEPHOE FOPEHHE; JIETYYECTBIO, 00NerYaIomEN CTapT U
MpH 3TOM JOTYCKATE HAWBHICINEE CKaTHe 6e3 NeTOHALHY.

B ABC geToHanma — SHCTPHId, NpUGIHXAIOMWACS K B3PLIBY (IPOIECC
ropeHHMs TONJAMBHON CMECH B LIWIMHAPE KapOIopaTOPHOTO ABHraTeNs, Co-
TIPOBOXJAIOIIHIICA €ro HeycTolunBoH paboToll (MeTALIMYECKWH CTYK B
UWJIRHApPE, ALMHBLA BHIMYCK H AP.), M3HOCOM W PaspyIHeHHeM AcTanei. B
pe3yAbTaTe NETOHALMK IBHTATEAL NEPErpeBacTes, MOLIHOCTh NAAAET, BO3-
MOKHO JaXe €Te paspylieHRe,

Mpu GpakinOKHOH NeperoHke He(Th PasneAfIoT Ha OTIHYAIOIIHECH
MO TeMNepaType KHNEHMs (Ppakuiu («MOTOHEI») H MOMYYAIOT CIeIYIOLIHEe
HedTENpOoYKTHL:

1) Gemsunst (TeMrepaTypsl Kunienus 40—180°C) comepxar yriaepono-

poant ot C{H |, 1o C,,H,,; Npy NOBTOPHO# NEPETOHKE U3 HUX MOTYT
ObITE BBIZCICHR JIETKHE HEPTENIPOAYKTHI, KUNglue B bomee Y3IKHX
TeMMepaTypHHIX Npeaeaax: nerponeimsii 3¢up (40—70°C), asnann-
onnbiit Genzun (70— 100°C), aproMotmabubili Genzam (100—120°C);

2) KepocHHH (TeMmnepaTyphi KHeHns 180--270°C) comepxart yrireso-
aopoau ot C (H,, no C,;H,,;

3) conspossie Macaa (reMnepatypa kKunennsa 270—360°C) comepxar
cMecH YrneBonoepoaos ot C , ao C,y; U3 HUX 0OMYYALOT CMA30YHEE
Macsa ¥ pasiuyHbie BHAB AH3EABHOTO TOMMBA;

4) MasyT (HedTaHbe ocTaTKn — 10 40—50%) conepxar ewne bonee Ta-
*enble (BHICIIHE) YTASBONOPCAR; H3 Ma3yTa NoIYyaloT TSKeIbe
CMA30YHbIE MACId, BA3ETHH, napadiH.

AHTHAETOHALUHOHHBIE CBOHCTEA MOTOPHOTC TOILIXWBA XAPaKTEePU3YHOT
OKTaROBHIM THCIOM (0.41.}). B KayecTBe CTAHAAPTHRIX GOPA3LIOB 415 HAXOX-
AeHus 0.4. Gepyr yriesonopoa rentan C,H ¢ HEpa3BeTBNEHHOM HENbIO
ATOMOB, BEChMA J1IeTKO JCTOHMPYIOLIWH, U OTHH U3 eT0 H30MepPOoB (W300K-
TaH) ¢ PA3BETBACHHOM LETBIO ATOMOB, HAMPOTHB, Mano CKAOHHBIHA K AETO-
HALIMH:

CH,—CH,—CH,—CH,~CH,—CH,—CH, (H-renran}.
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CH, CH,

I |
CH,—C—CH,—CH-CH,, (u300KTaH).

I

CH,

OKTaHOBOE YHCIO TeNTAHa IPHHUMAETCA PABHBIM HYJTIO, 4 H300KTaHY
NpUNUCHBAeTCa 0.4., paeHoe 100. Ecinu 0.4, torutHba pasHo 76, To 310 3AA-
“IHT, 4TO JaHHbIA BUA TOIIBA AETOHUPYET B CMECH € BO3AYXOM (npH TaKoki
KC CTENICHH CKaTHA), KaK CMech, COCTOs LA M3 76% u3ookTaHa v 24% ren-
Tana.

0.4. 0BbIYHO YKA3LIBAIOT B MapKe GeH3uHa, HanpuMep, A-72. Mapku
UTCHECTBEHHOIO aBTOMOOIIBHOrO GeH3nHa — A-66, A-72, A-76, AU-93,
AHU-98 (uudpH COOTBETCTBYIOT 0.4. BEH3MHA), aBHAUMOHHLIH GeH3HH
-100/130, B-95/130, B-91/115 (4#CAUTERL — OKTAHOBOE YHCIIO, 3HAME-
ATE/1b — NOKa3aTeNb COPTHOCTH GEH3UHA).

C Uenbio NOBLIIEHHA OKTAHOBOIO YHCAA ABTOMOOMIBHBIX H ABKALIM-
Ol HBIX 6eH3UHOB U obecnedyeHus Ge31eTOHaUHOHHOTO X CTOPAaHHA B M-
NMHApaxX ABHraTene# p GEH3HHBI BBOAAT SHTHACTORATOPH, MPEICTABAIO-
1IHe cOBOM, KaK MPaBUI0, METANIO0PraHHYECKHE H OPraHHYECKHE COCIH-
HCHUSA.

HanBonee pactipocTpanenHslit MeTAI0OpraH HYIeCKHi} AHTHAETOHATOP —
reTpastuiacBuHen (TS, «3tunoBas XHaKocTh») Pb(C,H,),, npumeinugpa-
cMhlif K OeH3uHY B ofbeme 1—3 ma Ha | kr.

MexaHH3M NpenoTBPALICHUS AeTOHALUN {(MHKPOB3PLIBOR) 3aKII0Ya-
CiCAl B paspynieHHH THOPONEPOKCHUACE (TTePBHUBBIX IPONYKTOB CIOPAHHSA
YIIeBOAOPOIHOIO TONTHBA) MPOAYKTAMH PANIOKEHHA NIPHCATKH B MOMEHT
BOCNAaMeHeHNs roprovero. CreACTBHEM 3TOrO ABAAETCS 06pa3oBaHue Ma-
NOAKTHBHBIX COSAHHEHRI (CTMPTOB, ATLIETHAOB, KHCNOT), HATIPDHMED:

Pb (C,H,), - Pb + 4C,H
Pb + O, - PbO,

PHO
RCH,00H —= RCHO + PbO + H,0 + 0,50,
(eudponepoxcud)

[pH 3TOM CeayeT MOMHHTD, YTO MOTOPHBIE TOTLIMBA ¢ AHTHIETOHATO-
POM (HaNPHMEP, STHAUPCBAHHBIA GEH3MH) OBNANAI0T NOBLILEHHOH TOK-
CHYHOCTBIO H ABNKIOTCA BPEAHBIMH 3arpssHUTENAMMN Cpeasl OGUTaHKA,

B paae ciryuaeB K MOTOPHBIM TOILTHBAM A0GARIIAIOT CIELUANLHEE BE-
MECTBA — ARTHOKMCINTENH, MPeAOTBPAIIAIOMIAE HX OCMONICHHE H 06pa3o-
RIHKE HATAPA HA CTEHKAX LHJIMHEDOB,
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JInsemvaoe TOLAMBO. [lM3ebHOE TOMIHBO NONYYAIOT IPH aTMOChHEPHO N
WIH BAKYYMHOM NeperoHke HedTH ¢ MocNeAyOLMME rHAPOOYHCTKONH H
Jenapahunusaumeii, B HEKOTOPLIE cOpTa IH3ENLHBIX TONTHB A0GABIAIOT
10 20% THAPOOTHLIEHHOTC Ta30H11, NeIYy4aeMOoro KaTAMMTHIECKHM Kpe-
KWHTOM.

TonnHeoM AN SBICTPOXOAHBIX AMIENLHEIX JBUraTeacH (TAHKOBBIX, aB-
TOMOOWIBHEIX H KOPateIbHBIX) CTYXAaT JIErKHe KePOCHHO-Ta30iNeBhi¢ Ma-
NOB43KHE OPAKIMH HedTH, JUI THXOXOXHBIX — TAXENbIe Bsi3K¥E hpakuun
(Tabm. 2.2).

Tabnuia 2.2
HexoTopbio XapaKTePMCTHEN OM3eNbLHLIX TONNKE
SbICTPOXOONBLIX] A THXOXORHLIX
Mokasatenn mmura:oan::" nn.nsurare‘::ﬁ
| - - - L
TNOTHOCTb, TicM>, He Gonee 0,830—0,860 0,93
BAIKOCTH, MM-/C, NPH
20°C 1,5—6,0
50°C — 20—130
Temnepatypa kuneHns, C 180—360 250—420
Temnepatypa 3acTeiBaHws,’C QT~5500~5 or~500~10
Temneparypa Bcribiwim, C 35—61 685—85
Coaepxanue,%, He Honee
BaHaaMil — 0,010—0,015
cepa 0,2—0,5 0,5—2,0
Kokeyemocts, %, He Goriee 0,3 3—9
B3onbHOCT, %, HE Bonee 0,01 0,02—0,08

. JAnsg pasHBIX KTHMATHYECKHX 30H W YCIOBHI paboTHl AH3e/bHBIE TON-
JMBA BHITYCKAIOT TPeX BHIOB: apKTHYECKOE, 3UMHEE M NETHEE; OHN Pazu-
qar0TCA TEMNEpaTypoil 3acTHBAHNA, PPAKIIMOHHBIM COCTABOM U APYTHMH
MOKA3aTeAsaMU.

IMaBHEBIE IKCIUTYATAITHOHHbIE CBOHCTBA AM3eALHBIX TOIUIHB — OLICT-
poe BoCILIaMEHeHHE M IVIABHOE ropeHHe. BTH CBOHCTBA XapaKTEPH3YIOTCA
neTanossM MucaoM (11.4.). Haubonee nerko BocrinameHsorea napaduHo-
BBIE YIJIEBOAOPOAKI HOPMANTHHOTO CTpoeHH (11.4. 56—103), nanbonee Tpya-
HO — apOMATHYECKHe YIIeBoAOpOan (5—30). OnTuManbHylo paboTy JBH-
rateneli obecnienupaet TONMBO ¢ 1.9, 45—60, [pu u.9. MeHee 45 peIko
YECIHYHMBAETCH TIEPHOI 33ICPXKKY BOCTIIAMEHEHHA (BpeMA MEXIy Haua-
NIOM BIPHICKA W BOCIUIAMEeHeHKeM TOIUTHBA), YCHTHBACTCA H3HOC Y3/10B

f#iga 2. IONOrHYECKWe NpoGRemMbl BHEPTATHKI W NMYTH MX PeLieHns 25

reuus. [Tpy n.u. Gonee 60 cHIKaeTcA NONHOTA CrOPaHHA TOMUIHEA, BO3-
|XICTAIOT ABIMHOCTD BLITIYCKHEIX ra30B M HarapooGpasoBaHHe B KaMEpE Cro-
(¥IMH4, MOBLILAETCS PacXod TOMJIHEA,

B cBA3H ¢ TCHACRUHEH YBEMHYCHAS DOTH AH3eNeH Ha aBTOMODHILHOM
IMAHCTIOPTE, YTO CBA3AHO C UX IKOHOMHYHOCTHIO H MEHBLUMM YPOBHEM 3ar-
[ 3HEHHWS Cpeabl OBUTAHHA, PONb AH3ENLHOIC TOINTHEA HEYKJIOHHO BO3pa-
CTACT.

Peaxtupnoe vonmso. B ormnuue ot ABC, rae asMxymuM dakTopom
NIWILETCH TABCHAE B3PbiBa TOPIOYEH ra3osoi cMecH MOTOpa, BOAYIIHO-
PCAKTHBHBIE ABHUIATeNU paboTalor Gnarodaps co3maHHIO BHYTPH NBUTaTe-
15 MOUIHOTO Ta30BO3AYIIHOTO noTtoKa. Mocneanuii cnocodeH ¢ Gonbiuoit
CKOPOCTBIO BPAWATL arperaThl ABHFATENT H CO30ABATh HA BLIXOAE U3 HEro
DOJIBIIYIO PEAKTHBHYIC TATY. [a30BO3IYIIHBIN MOTOK 06pasyeTCs B CrTeLn-
(UILHBIX KAMEPAX CTOPaHHA, [AE TIPOUCXOIHT ropeHHe TOIUIHBA B NOTOKE
irMocdepHOro Bo3ayxa.

TTockoABKY BCAKUI HEAOCTATOK KAYECTBA TOIUIHBA A BO3AYILHOpe-
AKTHBHBIX ABHTATEACH TPOSUT BEChMA TSKENBIMU MOCAEICTBHIMH, K HEMY
DCABABIAKTCH XECTKHE TpeOGOBAH KA. OHO He AOLKHO 3aMEDP3aTh lPH TeM-
ucparypax —50—60°C; He BEIIETATS NAPH HUIKOKUMALIMX KOMIOHEHTOB
11 00pa3eBHIBATE NAPOBHIE NPOGKH B TOILTUBHOM CHUCTEME; He OBGPa3OBLI-
siath npu 120—200°C TRepiible HePaCTBOPUMbIE CCADKH, HE 3aCMOJIATE I¢-
1iLIH TOITMBHBIX ATPETraToB; He BLI3bIBATh OTIOXEHUS HArapa B KAMEPE CTo-
YWHUA M IPYTHX YacTAX ABUTaTeNs, He o6pasoBLIBaTe KOpPOAUPYIOLIHE
NPOAYKTH. B TO Xe BpeMs 310 TONIHBO AGIKHO XOPOLIO PACTILITATESS TIPH
D VTHYHBIX peXUMaxX paboTel, obecneunBaTh paboTy KAMEPHI CTOPAHKS MPH
PHTHYHBIX KoahdunMeHTax H3BRTKA BO3AYXa, XOPOLIO BOCILIAMEHATECA
1IPY 3aMYCKE ABHTATENS MPH PA3HBIX PEKAMAX MOAAYY BO3IYXA.

PeakTHBHOE TOMIKEBO, NONYYacMOe M3 HEDTH, COCTONT U3 YLNEBOM0-
NOIOB, BKIIOYAOHX TapadhHHOBLE, HAhTEHOBHE, APOMATHYECKIE H He-
UpCAENbHbIE YIIEBOAOPOXEl. COOTHOWICHHS HTHX BUAOB YIIICBOIOPONOB B
roIIHBE KONMeONETCA B WIBECTHRIX NIPEAENaX UTo, B YACTHOCTH, CBA3aHO C
1oy HexoxHoi HedTH, Hanpamep, aBHaKepOCHHBI, IHPOKO NIPHMEHS-
UMBIE KaK TOTVIHBO AN CAMOJIETOB H BEPTONETOR ¢ TA30TYPOHHHLIMA OBH-
1 aTeAsAMM, MPEACTABTAIOT coboli cMecn napaduHoBbx (20—60%), Hadre-
nosbix (20—60%), apomaruueckux (18,5—22,0%) u HenpemenbHbIX (0,3«
1.0%) yrnesoaoponos. Temiota MX cropaHis He MeHee 4300 kIx/xr, a
vuliepXKaHHe BaHanud, Kobansra, MonubeHa, yCKOPAIOLWHX KOPPO3HIO Je-
viUICH M Y3TOB ABHraTeneil n3 cTanu, GpoH3H H MEIH, He N0/KHO NPEBbI-
nuers 1073% no macce.

B LeAOM TOTUTHBO 419 BO3AYLIHO-PEAKTUBHBIX ABATATEAEH NPEACTAB-
nuct cobor dpaxuMu HedTH, BEIKUNalonue B npeaenax 65—350°C, T e.
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fGeH3UHOBad, JUTPOMHOBAA, KEPOCHHOBAA, a AN CBEPX3BYKOBLIX caMoie-
TOB — rA30HCBAas C COOTBETCTBYIOIIMME XapakTepHcTHKamMH, C yueToMm
HA3HAYCHUA JeTATeNBHBIX annapaTop MPHXOAMTCA HMEThL HECKONBKO COp-
TOB peaKTUBHLIX TOTLTNE. BONBIIMHCTBO PEAKTHBHLIX ABUMATENEH MOXET
paboTaTh Ha KEpOCHHE U HEDTIHOM TOIIMBE IHPOKOTO (PAKIIMOHHOIO
cocrasa. [Tocnemuuil Bya TonnHea Haubonee [IHPOKO NPHMEHAETCA Ha
J03BYKOBLIX PEaKTHBHLIX caMoneTax. YTo Kacaercs camMoneToB SonbLIoi
JANBHOCTH MOMIETA, I HHX BAXHO HMETb TOTUTHERO ¢ GOABLIHM 3HEPTOCO-
JAEepPXAHHEM B eAUHHLE O6beMa (T. €. Gonbile napadpHHOBHIX YINEBOAOPO-
AOB). JlnA caMoneToe, AETalOIKX HA GONBINOKH BLICOTE CO CKOPOCTAMM,
GAH3KHMH K CKOPOCTH 3BYKA, HITH CBEPX3BYKOBBIX, TPeOYEeTCA TOTULHBO CRe-
nrdbrueckoro coctaea, obnanaloliee MeHBILCH YIIPYTOCTbIO NIAPOB H BHI-
COKOil 0OLEMHOI TEIUIOTOH CLOPAHHS, BHCOKOH TEPMOOKHCTHTEALHON
CTabHNBHOCTLIO.

ILna ynyyimeHns 3KCNNyaTaHoOHHbIX CBOMCTE HEKOTODHIX PEAKTHBHLIX
TOIMIUB B HUX JOBaBASIOT AHTUOKICAUTE/IH, AHTUCTATHKM, aHTHOGIeACHM -
TEABHEIE, AHTUKOPPO3HOHHBIE, OHOLTMIHBIE (ITPOTHB MEKPOOPIAaHH3MOB)
H ApYTHE NPUCATKH.

§ 3. AnbTepHaTUBHOe yrnepoacoaepxallee TonnmMeo

B CR#3M ¢ MOCTENEHHBIM HCTOIIHIEM 3aTIACOB HedTH 1 YIUIA, a TAKXKe
VCHJICHHEM 3arpA3HEHHA CPEAbl OOUTAHHSA BpeHLIMU NPOAYKTAMH Cropa-
HUA pa3BePHYTH PAGOTH N0 IOHCKY H IPHMEHEHHIO A/INTEPHATHBHONO TOM-
JIMBA.

ANBTEPHATHBHOE TOIUIMBO NONYYAIOT B OCHOBHOM H3 CHPbA HEPTIHO-
ro NPOUCXOXKACHHSA H IPUMEHAIOT B LIEJISIX COKpallieHHA moTpebneHns Hed-
TH ¥ TPAJAHLUHOHHHX He(HTEeNpooyKTOB, HaMPHMED, GeH3HHA,

OCHOBHBEIMH BHAAMH TAKOIO TOILTMEA SBASICTCA: 1) CKUXEHHEIE H KOM-
NPUMHPOBaHHbIE FOPIOYHE Ta3bl: 2) CAUPTH, MPOIYKTH YX MiepepaboTKh ¢

CMecH ¢ GEH3HHOM; 3) TOTUIMBHEIE CMECH; 4) HCKYCCTBEHHOE KHIKOE TOI-

JIHBO; 5} BOAOPOL.

CXinKeHHMe H KOMITPHMHPOBAHHGIE FOPIOYHE [A3bl — 3TO MPEXKIC BCETO
yrieBoaopojHsie raskl C; u C, (nponaH-6yTaHoBeie HpakLMK, KOTOPBIC
nosy4aoT nepepaboTkoil HedrrAHLKIX NONYTHBIX H NPUPOAKKIX rasos), a
TAKXKE METAH — MPOLYKT ra3udMKaIHi TBEPALIX TOILIKB.

K IOCTOMHCTBAM YKa3aHHbIX razoB CACAYCT OTHECTHU BBICOKYIO TEIOTY
CTOPaHH# , OTHOCHTENLHYIO PKOJIOTHYECKYIC Ge3BPEIHOCTD MPOAYKTOB CTo-
panust. K wesnocratkaM — HeOOXOAMMOCTb MPHMEHEHHA CNELUATBHOTO
OBOPYIOBAHMA M1 CKATHS, CXUXCHUA, XPAHEHHA TOIJIMBA, pacnpenene-
HUS M TPAHCNOPTHPOBAHKUA.
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Couprsl, NPOAYKTH HX NepepaboTka. HEHE NEpPCeKTHBHBIME BUIAMME
10I1MBA, 0CO0EHHO ABTOMOGUIBLHOTO, IPU3HAIOTCH HU3ILHE CITHPTDL: Me-
tanon CH,OH u sranon C,H;OH. Baarozaps BHCOKMM OKTAHOBBIM UHC-
"M ¥ HEGOMBUIOMY 3aTPA3HEHHI0 NMPUPOAHOH Cpedbl 06Pa3yIOLUMUCH
BIXIONMHBIMIE Fa3aMU OHK MOTYT MCIO/Ib30BATECS KAK AaRTOMOBHIBHOE TON-
10 HENGCPEACTBEHHO WIH B CMECHX ¢ GEH3UHOM.

Meranon, uny METRIOBBIH CIINPT, MONYYAIOT B GONBLINX KOIHYECTRBAX
13 okeuia yrneponda (I1) 1 sonopona mpH BricoXUx aasneHun (20—30 MITa)
n remaepatype (400°C) B IPHCYTCTBHM reTepOreHHOro KaTaaH3aTopa, co-
Aepxauiero okoo 90% ZnO u 10% Cr, 0y

CO+2H,S CH,OH.

MeTaHoN MOXHO NOMYaTe M NPH CYX0if NEPETOHKE Aepesa, MO3TOMY
¢I'0 H&3bIBAKOT HHOTAA APEBCCHBIM CIIHPTOM.
Peakuus ropeHus MeTaHona

2CH,OH + 30, =2C0,T + 4H,0.

CONPOBOXKIACTCA BRIAENEHHEM OTHOCHTENLHO BOMBIIONG KOJHYECTRA TEILIA.

Henocrarkom meTanona aBasieTcs To, 4TO OH TOKCHYEH: TPHEM BHYTDE
ke HeGOMBIUMX 03 BBI3LIBALT CIICITOTY, 2 GOMBITHX — CMEPTD.

DrHnoBuil CIMpPT HIH 3TaHON C,H,OH nony4aior U3 pasidgHbIX caxa-
PUCTHIX BEILECTB, HANPAMEP, BHHOTPATHOrO caxapa (rmokossr). Iniokoza
(", H,,0, B pesynprare «GpoxeHus», BRI3bIBAEMOr0 AeHCTBHEM DEPMEHTOB
{ 113UMOB), BHIPAGATEIBACMMBIX APOXKKEBHIMHA TPUOKAMH, NPEBPAILACTCS B
FIHAOBBI CIHPT;

C¢H,,0, - 2C,H,0H + 2CO,1.

B Hacrosuee BpeMs ocaxapuBaHNI0 MOABEPraioT LEION03Y (KTeTHaT-
w¥), 66pa3VIOLIYIO GCHORHYIO MacCy ApeBecHHB, C ITOH Lebio ee rHApo-
HIYIOT B IIPHCYTCTBUU KUCIoT. Hanpumep, apesecHue omnnk npu | 50—
170°C obpaGarsisatot 0,1 —5%-Holi cepHOMA KHCIOTO! oA AaBneHueM 0, 7—
1.5 MIa. TlonyseHHnii B JaHHOM 1IpoLUecce TIONYTIPOAYKT COAEPKHT
1 10KO3Y, KOTOPas B AasibHeHeM cOpaxuBaeTcd Ha CITUPT HPH MOMOLIH
1POXKKEH (THAPONH3HAIH CIIMPT). YKa3aHHBIH METO IIPOM3BOACTEA CIHp-
Il 1JO3BOJIACT IKOHOMHUTD OOBLIOE KOMHYECTBO MULIEBHIX IPOAYKTOB: U3
VMM T CYXMX OMANOK (EXErOOHEIE OTXOAB! CPEAHETO 110 NPOU3BOAHTENb-
IHXCTH JIECOTIHABHOTC 3aBOJ3) MOXHO NOAYYMTh 790 T cnupra, 4TO JaeT
(¥ IMOXHOCTb COXPAHUTb OKONIO 3 THIC. T 3epHa Wi 10 Thic. T Kaprodens.

STHAOBDI CTHPT MOXET GBITH NOMYHEH CHHTETHUESCKAM IYTEM H3 3TH-
1ena (B MPUCYTCTBHM KATAM3ATOPA):

CH,=CH, + H,0 - CH,~CH,—OH.

$ VoL LINIEH Hadl SKON0IHE
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TakuM 0Bpasom, METAHO K ITAHON ABISAIOTCA BEChbMA MEPCIEKTHBHbI-
MU TOMAHBAMH, NOCKONbLKY AN HX TIPOH3BOACTBA HMEETCA INHPOKad Chbi-
phesag 6asa, B yacrHocty, B paae crpad IOxHol AMepHKY 3Tadon nocre-
NEHHO BRITECHAET BEH3UH KAK aBTOMOOHABHOE TOMNUBO.

Cnupto-Gensanonsie cMecH. C LETbIO NOBLILEHHA ASTOHAUHMOHHON
CTOBKOCTH TOMHBA, A 3HAYUT W MowHocTH JBC npUMeHAIoT roMoret-
Hbie {OLHOPOAHLIC) CMECH METAHONA MM 3TaHola ¢ GeHsuHoM (3—15%
crupra). OcHOBHa MpoGAeMa B MX UCMONB30BIHHU COCTOUT B NPEAOTBPA-
WEHHNA PacCAaMBAHHA KOMITOHEHTOB CMECH NPHU HOHHXEHHBIX TeMNEpa-
TYpax.

Tonmsunie cMecn. Jns TpaHCNOPTHBX ZH3CBHLIX ABUTATCICH IpUMe-
HAIOT BOAHO-TOTUIMBHbBIE 3MYNLCHM, KOTOpbIe cocToAT Ha 80—85% H3 au-
3e/LHOTO TONAKMBA, OCTANLHOE — B0Aa. B3aMeH XHAKOTO KOTENBHOIO TOT-
JIWBa (MasyTa) WK Vs (HANPHMED, HA TEILNOBBIX AMEKTPOCTAHIMAX) NPH-
MEHAIT METAHOILHO-YTONbHBIE, YTIEMACHAHbE, BOAHO-YTONBHEIC,
BOAHO-YINEMASYTHRIE W IPYTHE CMECH.

VKABAHHBIE CMECH UMEIOT PSI HECOMHEHHbIX JOCTOMHCTR: OHH NETKO
BOCIIAMEHSIOTCS M 0612 0a10T BhICOKOI TEIUIOTOH CrOpaHHsl, OTHOCHTE Ih-
HO NIErKo NepeKkavrBaloTca no TpYGONposoaM U XOPOLIO PacnbUISIOTCS
TONOUHbIMH (POPCYHKAMM,

UckyceTsennoe xuakoe rownuso. [loayaaioT nepepaboTkoil, HanpumMep,
rUAPOreHH3aLHEH TBEPALIX FOPIOMHX HCKOMAEMbIX — YIS, CNaHUEB, TOpda.

ManporeHM3aLMd yriaa — 3TO NpespallcHUE BHICOKOMOMEKYIAPHhiX
BELLECTB OPTaHHYECKOH Macehl yIns noa jeficTBUHeM BOIOPOAA B XUAKHE H
razoobpasuble npoayktel Npu 400—500°C B NPHCYTCTBHHY PABTHYHBIX BE-
WeeTs (OPraHUYIECKMX PACTROPUTENEH, KaTaIM3aTOPOB U T. [1.).

Jlns rHAPOTEHH3AUEH NPUMEHSIOT HEOKWCIEHHBEE OYPbie H KAMEHHbIE
YIJIH, B KOTOPbIX COAEP:KaHUE MUHEPATLHOH YaCTH HE A0MKHO NPEBBIILATh
5—6 %, otHowenue C : H —16, Boixon NeTydux sewecrs — Gonee 35%.
B pesyabraTe TMAPOTreHH3AIIHH U3 YINA U KAMEHHOYTONbHbIX CMO NOy4a-
10T 6eH3UH, AW3EALHOC TOILTHRO, Napa(guHbl, CMa30YHBIE MACNA H T. 1L,

DneMeHTApHBIH COCTAB XKMAKMX NPOAYKTOB THAPOreHU3AUUH 6yporo
yras Kancko-ASHHCKOTO MecTOpoXaeHns Takos (B%). C — 86,48; H —
11,43; S — 0,62: N — 0,22; O — 1,25. Jlerko BHAETb, YTO COOTHOLIEHUE
C : H nocturaer 8, 4To CBA34HO ¢ BBEAEHHEM BOAOPOAA NOA 1ABJEHHEM B
NPOLECCe rTHAPOreHH3ALMH.

MpoBnema BoBAEUEH s TBEPAOTO TOILIHBA, [J1aBHbiM 00pPAa3OM yIiis, B
nepepaboTKy ANA NOSyuUeHUH XUIAKHX NPOAYKTOB CTAHOBHTCA HbIHE BecCh-
Ma aKTyanbhoil. JTO CBA3AHO ¢ TEM, UTO NPH CYILECTBYIOLMX MaciiTabax
MHpOBOTC NoTpeGnennsi Kedy (Gonee 4 MTpa T/TOA) 3aNachl €€, MPHIOA-
Hble A JOGbINH IKOHOMHUHBIMH MeTCAAMM, OYAYT UCTOLIECHB! YXE B Mep-
BOit onosMHe 21 Beka.
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§ 4. lona pasnnyHbIX 3Hepropecypcos
B BbipaboTke aHepruu

B HacTosiee BpeMA OCROBHOE KOJIMYECTBEO IHEPTHU NOAYUAIOT 34 CUET
CAMIAHHA WIH NePepaboTKU NPUPORHOTO YIMEPOICONEPKAILErC TOILTHBA
Cafn. 2.3).

Tabruuya 2.3
WcnonnaosaHne paznMuHbIX IHBPTOPECYPCOB B MUpe
(A.H. Kononos, 2001 r.}

Crpana ¥rons]| Hedr | Fas Aneprian| uapo- | Sueprmn CO:::‘I-
sHeprvA | aHeprua | BeTpa
j—— aneprus
|KaHapa 15 3 8 18 61 3 3
IMBeyunn 2 2 — 43 51 1 1
Illseiiuapua — 2 — 39 59 — —-
CLIA 54 3 13 19 8 3 3
| epmaHna 57 2 7 29 4 1 1
Bennkobpurabma | 52 7 11 28 2 2 2
Kutai 74 8 — — 18 — —
Poccun 16 8 46 13* 17 0,003 0,001
hpaHUWa 5 1 1 78 14 — —
Wranua 9 52 18 — 18 2 2
J1O. Kopesn 17 27 9 43 4 — -—
| 1iiBaHbL 23 21 3 34 9 — -—
HioHuA 12 22 23 32 9 2 2
Becb mup 40 10 14 17 17 1 1
* —16,7% B 2005T.

EcrecTBenno, 4To Kax/ad cTpaHa CTAPAETCS HCTIOABIOBATHL TE Pecyp-
¢4, KOTOPhIMK OHa obnafaet. D10 Nerko oBHApYKMTh N0 NPOUEHTY HCMOb-
WBAHHA KAaXA0r0 BUAA.

Cuuraerca, YTo KaueCTBO KH3HM HAPAMYIO CBA3aHO ¢ noTpelieHnem
WCPTHK Ha ALY HaceseHus. Ceifuac Ha KaXgaoro xureis 3emMau Npuxo-
HITCH 4yTh 60able 2 KB4 B eHb NpH Hopme |0 KB1-4. B npoMeilunelHo
IKI3BHTBIX CTPAHAX BTOT MOKA3aTeNb B 14 pa3 sbilue, YeM B DA3BUBAIOLLIMNCS
vipanax. Hanpusmep, B Hopserdu notpebnserca 25 toic. kBru, Wramum —
V mvic,, a 8 banrnaaem — seero 46 KBy Ha Aywy HaceneHus B roa.

Pocena aBasieTca KpynHeHIMM B MUDPE TPOU3BOANTENEM TOILIMBHO-
HICPIETHYECKHUX pecypcoB: okoo | 7% Hedvru, 25% rasa, 15% KaMeHHOIo
Vi O lobuiBaeMbIX B Mupe {3.B. lupycos v up., 2000 .). B To xe speMst
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Ha GoHE NOCTOAHHOrO YBETHYCHHS IKCIIOPTA SHEPTOPECYPCOB (NPEKAL
BCErO Ia3a U HedpTH) pOCT NMPOMBILUICHHOCTH B CTPAHE HATANKHBACTCSH HA
HEXBATKY DJIEKTPOIHEPTHM, '

Obpamaet Ha ce6a sHuMaHue, uTe B CLLA HeyKAOHHO BO3pacTaeT Aona
yrna (12,5% B 1970 r), nanaer HedTu (¢ 45%), 3aMeTHO CHIKAETCS Aond
rasa(c 35,6% s 1970 1.). B Poccuu xe HHag TeHIeHUMA: HECMOTPA Ha Bolk-
10We 3amachl YA (KpymHelilnke B MApPe) NPOM30ULIG0 (33 3TOT Xe CPOK)
CHWXERHe ero aoiH ¢ 40 10 16%, 1o ra3a moBEICHAACH ¢ 22 no 46%, Hed-
TH — TOXE HECKOJNBKO YBeNH4IHiack. Takum obpazom, 8B Poccun GeicTpee
BEIIOPAIOT T BHALL SHEPrOPECyYPCOB, 3aMackl KOTOPLIX HCTOWATCS ObICT-
pee (Tabm, 2.3). HoGapyM K 3TOMY, 4TO HedTh U a3 — OCHOBHBIE BHAbI Chi-
pbA VTS CAHTE3a BAXKHBIX J/IM 3KGHOMHKH CTPaHH MaTEPHANOB.

§ 5. TennosHepreTnka u ee BO3ACNCTBUE
Ha NPUPOAHYIO Cpeny

Hapszy ¢ #CTollleHMeM 3aAaCOB MOAC3HBIX HCKOMAEMBIX HEBOZOOHOB-
JNAeMas 2HEPTeTHKA UMEET OTPULATENBHEE 3KONOrHYeCKUe NOCNEACTBHS,
K OCHOBHBIM H3 KOTOPBIX CIENYET OTHECTH:

— 3arpA3HEHHE NPHPONHOH CPEAbl BPEAHBIMH BELLIECTBAMH - KCEHO-

OHOTHKAMH,
— MOBBILICHHUEIH pacxoa aTMOCGhEPHOTO KUCA0POAA TPAHCNOPTOM K
IHEProYCTAHOBKAMM;

— TeMIOBOE 3arPA3SHEHHE CPEAL! OGUTaAHNUS;

— ONACHOCTh BOIHHKHOBEHHS TEXHOTEHHEIX KaTacTpod.

XuMuyecxoe 3arpasHenne okpyxalomeii cpeant. Tlpx cxuranms yraepon-
CONEPXALILETO TOIUTHBA (yris, HedbTH, rasa H Ap.) oHO HeH3bexHo. PaccmoT-
PHM 0CODEHHOCTH MOCTYILIEHHA BPEAHBIX BEMIECTE IPH CTOPAHH A pa3nHY-
HHIX BHIOB TOTUTHBA.

¥roas. [pH cropaHHH KaMeHHOTO YT4 Belaenserca B 5—10 pa3 6osip-
we okcHaos NO,, ueM Npy CXMFAHWH APYTHX BUMOB TomLAKBa (Tabn. 2.4),
HAnNpHMEP, MIOYTH B 6 pa3 GoabLie, YeM MPH HCMOAL3OBAHKH Gyporo yras.

OnHako oKcHAA cephl (1Y) BHGpachiBagTcs MeHbLIE, YEM TIPH CXHTa-
MMM Ma3yTa. JIMIIE CepHHCTOCTh HU3KOKAYeCTBEHHBIX OypEIx yrnei 6onb-
me, yeM Ma3yTa. HanGonbmiyio CepHHCTOCTE HMEIOT TOAMOCKOBHEIE H YK-
panHCKHe Gyphie, NOHELKHil, KH3eNOBCKHH, HHTUHCKHIL KAMEHHEIE YTITH,
3CTOHCKHE roployHe claHubl. CHONPCKUE YITH, KaK MPaBUIO, UMEIOT He-
GOABLIOE CONCPXKAHME CEPbl, NIMEPAEMOC ACCATHIME H JaXe COTHIMH AO-
JIAMH NIPOLIEHTA.

BuISpoc TBEpABIX YACTHL [IPY CXXUTAHUY GYPEIX YTACH NOYTH B iBA pasa
TIPEEHILIACT TAKOBOI PN UCTIONL3OBAHHH K2MEHHDIX YL, KOTOPbIE B CBOIO
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Tabnuya 2.4
Buifipocki B aTmocdrepy npu cxuranim Tonnmea, KBty (Mapuu, 1998 r.)
Bua Tonnuea
SarpazuuTenu KaMeHHBIA | Bypbiit mazyr NpYpoaHLIA

E— Jrone | yrore I
S0, 6 7.7 7.4 0,002
Teepabis YacTULR 14 24 0,7 0
NO, 21 345 2,45 1,9

1MepEib B TPH Pa3a MPEBLILAIOT ITOT XKe [MoKa3aTeb 411 Masyra, [Tpu cxu-
FAHHH NPHPOIHOTO Ta3a TBEPHbIX YACTHI MPAKTHYECKH He BLIACNIRETCA.

PaioakTHBHOCTD 30/Ikl MPHBOAHT K PACCEHBAHHIO PAAMOAKTHBHBIX

WICMEHTOB Yepe3 ABIMOBLIC TPYOR H K pasHOCY PALHOAKTHBHON MbLIY C

10j100TBAIOB. TIpH 3TOM HanbonbLIaA PaTHOAKTHBHOCTE HMEET MECTO Y
vrnei Kysbacca, Jon6acca u Dkubactysa. [MpH cxHranuu Takux yracii Ha
1"C B BEIDpOCaX BO3pacTaeT cofepKaHne panusa— 226 u ceHHIa—2 10, npH-
"eM NocneHK Hakamineaercd B 3ode, [Tocne CKHraHuA yrasg KOHLEeHT-
paLnda ceiHua—210 B 30n¢ yBemranBaerca B 5-—10 pas, a pamas—226 — g
i —6 pas.

Ha npouseoacteo | kBt-u anextpoaseprun pacxoayercs 300—400 r
yiust, kpynHaa TOC pacxoayeT ero B roa MusitHoHaMu ToHH, Ha puc. 2.1
IIpUBEOEeH MaTepHaNbHELl 6anaHe THNOBOro Gioka yronsHol TOC Mol-
nocteio 2400 MBT.

CO, — 2350 M
H,O—251 ™ 802 —9.34 M
Jona —2 Th

/———L Naporexapatop |—| TypbuHa H Fexepatop Tpancmucenn
Lilnaw — 2 :

35 Th |

Aona — 193,5 M

Kncnopog — 820 T

Tonnmeo — 1060 iy

Puc. 2.1. MatepwanbHiiii 6anaHc yronbroil T3U mowrocTeo 2400 MBT
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Hedyre {(Mazyr). TennozneKrpocTaHUMK, KOTOPhle HCNOAB3YIOT B Kade-
CTRE TOIMJIHBA MA3yT, pacnonaraioT nobimxe K neHTpaM HedTenepepaba-
ThiBalouwei npompiwneHHocTH. OTneneHbie TOC Takxe pacnoNoXeHH B
paiicHax 306bivn Hedt (Mevopekan n 3anaano-Cubwvpekas Hedreraso-
HOCHBIE POBUHLMH). B ocHOBHOM MazyT Ha T2C Henonb3yeTc Kak Beno-
MOraTe/lbHOE TOMIHBO H TOCTABALETCS Xene3Hoi aoporoi.

{1py cXHraHun HedTH 00pasyeTCA JOCTATOMHO OOABIIOE KOAHMYECTBO
OKCHLOB cepbl. Oco0eHHO BHICOKYI0 CEPHHCTOCTE HMEIOT Ma3yTh!, BHIpa-
GaroiBaeMble W3 HedTH Bonro-Ypanbckoro perdoHa; MasyThl, (101yJacMble
3 HeDTH CHOUPCKUX MECTOPOXKIAEHH H, HMEIOT HH3KYIO CEPHHCTOCTL. Bhbi-
X0/ OKCHAOB A30TA [IPH CXHTAHUH Ma3yTa GoMbLie, 4eM Y ra3a, HO MeHbile,
4eM ¥ YIUIA.

TeepapiX HaCTHL NPH cropaiiy HedTH (Ma3yTa) 00Pa3yeTCs CYIUECTBEH-
HO MEHbIIE, HEXENN TIPH HCUOAB3OBAHMH yricH. ONHAKO MPH CXHraHWH
Ma3yT4 BLIAEAAIOTCA OKCHAB Pa3uyHBIX aneMmenTon: V,0,, NiO, MnO,,
Al Gy, Fe, 0y, 5i0,, MgO, HekoTophle U3 KOTOPLIX oTHOCATCA K [ 1 [ Knac-
CaMm OTIaCHOCTH (Tabr. 2.5). OTHOCHTEIBHO BBICOK BbIxoa GeH3(a)nHpeHa —
YpesBHYAMHO ONACHOI0 KAHLLEPOTEHHOTO BEIIECTEa,

ITp¥ HCNOAL3OBAHKUK XKHAKOTO TOMLMEA NPAKTUYECKH OTNAAET TPos-
AEMA 30100TBANOB, KOTOPLIE HA YroNbHBIX TOC 3aHNMAIOT 3HAYNTEbHEIE
TEPPUTOPHH U SBARIOTCH HCTOYMHHMKOM NMOCTOS HHBIX 3arpA3HeHHt aTMOC-
depii B paiioHe CTaHUHYK a TAKKE OMN3NECXKAUIHX TEPPHTOPHMH H3-3a YHOCA
YacTH 300bl C BETPAMH,

OiHaKO B OCNEAHME FOAbl UEHB HA Ma3yT CHAbHO Bozpochd. Kpome
Toro, kak rosopun .M. Menpenees, CXHrats HedTo BCE pABHO, YTO TONHTE
MeYn aCcCHrHauMAMU. KHaKoe TONNUBO WHPOKO HCTIONB3YeTCA Ha TpaHe-

Tabnuua 2.5
CocTaB 30nb! YHOCa, 00pa3ylowedc NPU CXUTaHWW MA3yTa

Bswecreo MpousHTHOS COQEPNAHME I Knacc onacHOCTH
V,05 30—36 |
NiO 8—10 [
Mo, 1 ]
PbQ, 0,5 {
Cry0; 0,5—1 ]
n0 0,5—2,5 ]
Al:O, 10 v
Fe 0, 3—10 v
MoO 1=3 1]
Si0; 10 [\
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Hopre, B XUMHYECKOH TPOMBILAEHHOCTH, B TOM YHCIE B NTPOH3BORCTRE
IHECTMACC, CMA30YHBIX MATEPHANOB, MPESAMCTOB ObLITOBOH XUMHH H T, 1.

Cxuranne Hedpti Ha TIC uenecoobpasHo TOALKO B TOM Cilyyae, ecan
[BUOM PACTIONOXEH HediTeneperoHH il 3ap0a 60N bLIOH MotuHoCTY. CTpo-
e beTB0 TOC HEMOCPEACTBEHHO B paiioHax Ao0hiid (a 9TO B OCHOBHOM
ryIipa n cesepHas Taifra) onacHo A8 paHUMOI, TPYAHO BOCCTAIIARIHBAS-
MOH MPHPOIDI.

Mprpomawiit ra3. Jona ero norpeGieHus B ofieM obbeMe aneprope-
vypcoB cocTapndger 48% B cpefiHeM no CTpaHe, a B epponelckol yacTn —
80%. B npoM3BOACTBE TONBLKG SHEPrHH N0 Ta3a A0CTHINE 60%.,

[MTpupoaHblii ra3 — HAUDOMEE SKOMOIHYECKH YHCTOE H3 TPAIHUHOHHBIX
MUIOB TONJIWBA: TIPH €10 CKUraHUU BooGuLe He BLIOpaceiBaeTCd TBEPAbIX Be-
INMECTB, BHIOPOCH OKCHEOE Cepbl HUUTOXKHH (TOMBKO Ta3 ACTPAXAHCKOTO H
penbyprekoro MecTopoxaeHull ofAanaeT BICOKOH CEPHHETOCTbIO). OK-
CLOB A30Ta NPH HCNOAL3OBAHUE [IPUPOAHOI0 rasa Bubpackisaetcs 8 10 pas
MCNLLLE, YEM MPH CKUIAHWK YINA 1 B 1,3 paza — MasyTa, UMeHHo 110 37100
HpPHIKHE HaYHHASA ¢ 80~X roA0B NPOLLIOFO CTONETHS Ha MHOTHX TOC, naxo-
IIMXCA B KONOrHYeCKH HeGNarononyuHbX MECTAX, HAMETHIACH TEH/ICH-
NI IIEPEBORA YIAA Ha NPUPOAHDIE a3,

MoMUMC RmepeuUCIeHHBIX, IPH CRUrAHHY TIABHLIX BHAOE TOIVIHBA
nIAOPACHIBAICTCA M APYIHE BEChMA BpedHBIe BellecTpa (Tabn. 2,6),

Tabnuya 2.6
Buixoa spegHbIX COSAUHEHMI NIPY CXWFAHMM TONMKBA B TOHKAX KOTOB
(no H.C. Kacumony, A.C. KypGatoroii, B.H. BawkuHy, 2004 r.)

Beixon BpeaHLIX CoOeAUHeHuH, KriTyT
npMpoaMbIA
BpeaHLie coeguHeHMA HedTb, MazyT,)  yrone, WK NPOMb
Q= 10000 G = 7000 | wneHHbIA ras
Kxanfxr KKanfkr Q = 9000
Kxaniur
1 %ﬂ_ 3 4
Jlwokcng cepel S0 14 20 0,39
1puoKeHa cepu SO; 0,7 1 0,031
tepoBogopon HoS <07 <1 0,08
e asora NOx 4,9 4 6,55
t:vHUnBHAA kmenota HCN <0,7 <1 1]
Ammuax NH; 0,7 1 0,28
t;onaHan kucnota HCI <07 1 0,28
dopmansaerug 0.7 1 0,85
{ il aHHYeCKWe BeulecTea 35 10 1,37
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Oxonvanue mabn, 2.6

1 2 3 4
mm B NEPecHaTe HA YKCYCHYID 10,5 15 1,25
[Nons 07 100 0,08
|¢Topu0‘rble COGAMHEHNS 0 0,2 0

Bysly4H OHHMM M3 CaMbiX Hanbomee BAXHEIX B POCCHIICKOI 3KOHOMM-
K€, FHEPTETHUECKHIE CEKTOD B TO XE BpeMsl IBASIETCS KPYITHEHR WM 3arpss-
HUTENEM OKpyXalowei cpensl: npeanpaaTud TOKa seiOpaceisaior B at-
Moc(epy MOYTH OONOBHWHY BCeX BPEAHLIX BELECTB, SIEKTPOIHEPreTHKa
3aHMMACT [EPBOE MECTO CPENU BCeX oTpacneil Xo3alicTBeHHONO KOMNEK-
€4 CTpaHbl N0 00bEMY 3arpa3HIIOIIX BEILECTE, BHOPACHBACMbIX B aTMOC-
deprulil BO3AYX OT CTALIHOHAPHBIX HCTOUHHKOR, K A0 70% of11ero obnema
MapHHKOBBIX ra30B, NPy 3TOM BAXXHO MOAYEPKHYTH, YTO 06HEKTH TEM1o-
IHEpreTHKH PasMEIaTes, Kak Npapiio, 1ubo B ropoaax, aubo nobnnzo-
CTH, UTO YCIJIHBACT OTPHUATEABHOE AcHCTEHE UX BLIGPOCOB.

B 10 Xe BpeMs B aGCONIOTHOM BhipaXeHWH BHOPOCH IHEPTETHKH B
MOCNEAHEE AECATHIETHE IOCTENEHHO YMEHBLAKWOTCA, OOBANBHAS OCTAHOBKA
OBBEKTOB NMPOMBILNEHHOCTY B 1991—1995 FI. U COOTBETCTBEHHO CHAXeE-
HHE BHPAGOTKYH 2NEKTPOIHEPTHH IPUBEM B CBOIO OYepeb K aleKBATHOMY
(8 cpearem Ha 600—800 Thic. T B rOA) NaTeHHIO BATOBLIX BHIOPCCOR Bpea-
HbIX BellecTs. HhiHe OHO CMEHMAOCH TUTABHBIM (0KOJI0 300 THIC. T B TOI)
CHHXEHHEM, YTO COBACHAETCH, C OOHOIH CTOPOHH, MOCTENEHHRIM BHIX0-
JIOM NIPOMBILIICHHOCTY M3 KPU3HUCa, a ¢ BPpYroil, — U3MeHeHUeM TOMIHEB-
HOTO 64MaHCa, |, NPEXNE BCEro, NIEPeXoNoM Ha MPUPOAKLLHA ras. 9ro obyc-
JIOBHJIO COKDALLICHHE VAGIBHEIX H BRIOBLIX BLGPOCOB 3arpa3HaIoLLMX Be-
wects B atMocdepy. Hanpumep, B 2000 1. pancenie BHIOpoCH obbeKTamMu
ANEKTPOIHEPIETHKH COKPATHIHCE 10 3857,27 Thic. T (Ha 9,4%), HECMOTPA
Ha pocT BHPaGOTKH JEKTPOIHEPriUn Ha 2,3% (PoccHitcKMii cTaTucTHYEC-
Kuii exerogHuK, 2001 ).

JI1060NEITHRE pacyeThl, 32CTABASIOLHE O MHOTOM 3a0yMaThCs, CAC/IA-
Hul npoteccopom A. M. AnmatoseM (1983 ©). Ux pesynsTaThl NpUBEACHE
B Tabn. 2.7.

BHOHO, 4TO 110 BRIGPOCY PAZA TOKCHYHBLIX METALN0B {MbIULIK, YPaH,
KODAABT, KAIMHHA) TETLUIOSHEPreTHRA JAeKo oNepeauna MUpoBoe Npou3-
BONCTEO.

THC n napuuxonniii 3¢desr. Mo nanHbIM akaneMuka JILA. MeneHTbeBa,
kna THC, KoTopbie BalOT NOYTH TPH YETBEPTH FICKTPOSHEPTHH CTPAHEL,
He mpessilnaeT B cpeaneM 36%. Y notpeGuTensa Tepderca ellle He MeHee
25% KOHEeYHOH 3Heprun. CHeaosaTeNsHo, CerofHA MONe3HO pacxoayercs
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Tabnuya 2.7
BuoigoneHue MeTannoR NPpM CropaHMK yrnepogHoro TONNUBa

MeTann MupoEOe NPON3BOACTEO, MocTYNNeHWN OT CXMraHMA
ThiC. Tiron TONNKBS, TeiC. Tirog

MulLbAK 40 255

Ypax 30 204

Hukene 400 357

KoGaneT 13 153

CeuHeyy 2800 51

Kanmuii 13 2,6

Cepebpo 8 1

b OKOJO OAHOH MTATOH SHEPTIH, 3aN0XeHHOI B IPMPOAHBIX SHEPTeTH-
lecKHX pecypeax. TakuM ofpazoM, TP MOyYeHHH OXHOM MoRe3HON (pa-
bOTAIOWEH) KaTopHK Teria 3—4 Kanopun Tenna cépackBaeTca B OKPy-
ANIOLLYIO CPely ¢ BOIOH WU BO3AYXOM, OXJIAXIAIOILHM aTLIAPATYDY /eK-
rpocTaHuMit. HanpuMep, TONMBKO ¢ ABMOBEIMH Ta3aMH, TIOCTYRAIGILIMMY B
irrMocepy, yxoaut 1o 10% srepriuu, 3aKNIOUeHHOH B HCXOAHOM TOTUIMBE,
HoToMY 4acTE IHEPTHH TEMAOBLIX 3IEKTPOCTaHIHI DobaBigeTcd K Ten-
ny, 06YCNOBICHHOMY COTHEYHOH panHaleil, H BHOCHT 3aMETHbII BKNIAA B
ICHNOBOE 3arpsi3HeHHe TInaHeTh. CorNacHO pacyeTaM OTEYeCTBEHHLIX M
AOMCPHKAHCKUX recdU3HKOB, Ge3omacHbil mpeen HeIoap3oBaHng 1o6an-
usioWEN IHEPruu cocrapanet okono 0,1% oT cONHeuHO HEPIHH, PHXO-
nuedt Ha 3eMImio, T. €. 3T YETKIH IKONOTHYeCKHIT peaen pocta fobasns-
N SHEPTETHKH, Pa3BUTHA TPAAUHHOHHBX BHAOB €€ IPOHIBOICTBA.

PaHee ykasslBanoCk, MTO OTHAM H3 BAXHEHIMUX [TADHHKOBHIX [A30B
HBASIETCA AMOKCHA, yriiepoza. [lpw cxxuranuy 1 T YHCTOrO yraepoaa B ar-
sochepy nocrynaer nouru 3,7 T CO,. B konue XIX . conepxanue CO,
cocrasuno 0,029% or obwero obnema armocdepsl. B nocnenune ct1o ner
¥4 CYET CKHMFAHHS TOMNHBA B arMocdepy moctynuiao cerine 400 mapa v
€'0,. Io macwrrabam npoayumpyemoro CO, npouece cBeEHNAS J1ECOB U
vAKHraHUA TOTIHBA NPUMEPHO paBHLL. Bee 3T0 8MeCTe B3ATOE NPHBENTO K
1OMY, YTC TIOCTYILIEHHE AHOKCHIA Yriepoaa B aTMocdiepy CTalo npesbl-
ITh €70 [0TpebNeHHe pacTeHUsIMH, B 1e1oM KoHUeHTpaHa CO, B ar-
nocdepe YBENHIUAACE 33 NocienHee croaerhe Ha 15%. CpenHeronosoii
HPMPOCT 32 NOCHEAHEE DTECATHIETHE COCTABAAET OKOMO 1,3%, HAH MOYTH
I} MAH T B roA. OcoberHO GHCTPO pacTeT KoHueHTpanus CO, B aTMoc-
sl pe KPYNHBIX TOPOAOB.

Hcromenne nianeTapuore KHCJAOPOaA. YeenuueHHe CXMMAHNA TOILTH-
(i1 COTIPOBOXKAAETCA Bee GONBIIMM pacXodOBaHHEM KHcnopona. o cepe-
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anHn XIX B. ero cojepxadne B atmocdepe octapanoch 6onee HIKM MecHee
TOCTOAHHBIM, Tornomene KHCIOPOAa B eCTECTBCHHBIX OKHCAHTENbHBIX
npeneccax KoMneHcuposanoch dotocunTesoM. MNornowan Wa soanyxa
55 mapn T kAcKopoga, MUpoRoit okean BeIeAeT B aTMochepy 61 swipa T,
B pesynprate sosayimAas 060j404Ka 3eMAM NOAYUACT €XErOIHO #3 OKeaHa
6 MpuL T Knenopoaa, Helie 3ToT Ganaie HapyiueH rNaBHbLIM 06pa3oM npo-
HeccaMn cXuraHns ronauea. OcobeHHO MHOrG KMCI0poaa noTpebasior
PAIBHTELIE NPOMBILLIeHHBIe cTpaHbl. CIHIA, roe nmpoxusaer nHwL 5% Ha-
CENICHAS MUpa, notpebasior ceume 0% 06ieMHPOBOro OPOM3BOACTEA
IHEPrun. B pesyneraTe TAKOTO 3HepreTHUecKoro WaoGwins B CLHA pacxo-
Ayerca HonbLie KHCAOPOAA, YEM €T0 TIPOH3BOIAUT PACTUTENLHOCTD CTPAHBI.
Takum oGpa3oM, yporeHb 06LIEr0 GAArocOCTOSHHSA 3TOM BeayleH HHaYC-
TPHANBLHOH NEPKABLI CTPOUTCA, B KOHEUHOM HTOTE, B 3HAYHTENbHONH Mepe
Ha moTpeONeHHH KHeaopoaa, npoayuupyemMoro sHe Tepputopun CLIA, 3a
AECH NEPHOA YESIOBEUECKOH AeATENBHOCTH He3B03BPATHO M3PACKXONOBAHO
Ha MPOUECCH rOpeHH 273 MAPL T KUCAOPOAA, B TOM YHCIE 34 MMOCTENHHE
50 mer — 246 mMapa T. OAHAKO 3TO OKA HE TIPHBENO K 3AMETHOMY YMEHb-
LIEHHIO KOHLIEHTPALIMH KHEAOPOAa B atmocdepe. Ho eciM 0CHOBHBIM HC-
TOYHHKOM 3HEPTHH NO-NpPeXHEMY SYAeT CAYXKUuTh HCKOMIAEMOe TONJHBO,
npo6ieMa KHCAOPOAHOTO TOMONAHHA MOXET 0BOCTPHTLECA KO BTOPOIt Mo~
nopuHe XXI B.

Boifpocs KHCILIX ra30B W 30/ma, [1pH COCAHHEHHH OKCHIOB CePhl & BO-
ACH W3 RO3AYXa 00pasyIOTCH KAaNEAbKH CEPHOKH W cepHHcTol kucnor. Ux
pPAcTBOPLI MOTYT AONIFOE BPEMA OEPXATLCH B BOIAYXE B BHAS MAABAIOLIUX
Kanenek TyMaHa HiW BbINaAgaTh BMECTE ¢ A0XANEM v CHereM (Tabn. 2.8).

BuinaneHue KWCABIX OCALKOR COMPOBOXIAETCH NONKUCIEHHEM BOIO-
€MOB H NOYBbI, YTO NPUBOAHT K THOETH BOOHBIX OPFAHH3MOB, JETPAAAUNH
MOYBEHHOH QayHbl, YXYAIICHUIO COCTOAHWS JECOB W WX YChIXanHI, B pe-
IVIBTATE NOAKUCASHHSA TTOYBB CHUXAIOTCH YPOXaH, YXYAIIAETCA KaYeCcTBo
CENbCKOXO3AHCTBEHHOH NPOAYKUHK. KHCNOTHBIE ROXAH H TYMaHbl pasbe-
DAIOT METAUTEI, KPACKKH, CHHTETHYECKHE COSIMHEHNA, TKAHH, COKPALLIAIOT
CPOKH H ¥XYALIAIOT YCIOBUA XPAHEHHS TIPOAYKTOR MUTAHWA U T, A, Hau-

Tabnuya 2.8
Buibpoct auoxenaa copb/CepHOA KMCROTHI NMPW CHMraHUNA
MCHKONAEMOTrO TONNWEA, MAH T

Fonns 1980 1990 1995 2000 2010
PermoMbi {nporxos)
Espona 59/88 42163 31/514 26/39 18/27
CLWA 24/36 20430 16/24 1522 14/21
AJHA 15/22 34/51 40/60 53/79 7%118
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OUIBLLIYIO OITACHOCTE KHCIOTHbIE A0XAH NPEACTABAAIOT JUIH HHAYCTPHAN b-
unix ¢rpaH. OoHako NocpeacTBOM TPAHCTPAHHYHLIX NEPEHOCOB OHH A0C-
IHIRAIOT H COCSAHMX roCyIapeTs.

Ha Tepputopuio PoccHy KHCNOTHBIE OCAAKH NOCTYNAIOT BMECTE C 34-
II{UIHBIM NEPEHOCOM BOZAYLUHLIX MACC M3 €BPONEACKUX CTPaH, OCOBEHHO
w3 Moneus, Yexun, fepMarnn v YkpauHol. KHCAOTHbIE 10KAY 0COGEHHO
1acThl B Kapenuu M Ha cepepo-zanane Pocoun,

B To Xe BpeMA, RO MHEHHI® YUEHBIX, AHOKCHI CEpRI, MOCTYHAIOLLAH 1
arMocdepy, SBNAETCH CBOCTO poia rAODaNbHEIM (AKTOPOM, B ONpeAeieH-
NOH CTENEHH KOMMEHCHPYIOWMWM NAPHHKOBLIA 3dupekt, JlMokcua cepnl,
HPCBPALLEIOLIHITCA TTOCAe XHMHYECKHX Npeobpa3zoBaHUil B sipa KOHACH-
CHLHU, CAOCOOCTBYET MOBLILECHHIO TEM CAMBIM TUIOTHOCTH M OTPAXATEN b-
10 CIOCOOHOCTH BEpXHell rpaHHLBL 0ONATHOCTH, YTO YMEHBIUACT NOCTYI-
NICHHE CONMHEYHOrO TeMUId B aTMOC(EpY H, COOTBETCTBEHHO, IOHHXAET e
remneparypy. OTciona napafsokc: NpeaoTBpalilele NonajaHus B aTMOC-
diepy KHenbix razos (SO,, NO,) H COOTBETCTBEHHO H30ABICHHE OT KHCAOT-
HIX AOXACH H HX NOCNEACTBHIL MOXET NPHBECTH K YLAYOJIEHHIO NApHUKO-
soro 3¢epexra. Bee 370 FOBOPHT 0 CNOXHENRLEH B3aWMOCBA3aAHHOCTH NpPo-
ICCCOB, MPOMCXOAALIMX B IpHpone («Bce cpizaHo co Boem!»).

OcTtpo cTouT Npobaema BUBPOCOB 301bl. 3012 — OKHCIEHHbIE B PE3Y/Ib-
1{I7¢ FOPEeHHA NBLEBHAHBIE YACTHLLI OCANOYHbLIX NOPOL 3IEMAN (NECOK, TIIM-
NO3EM | AP.), BKAKYCHHBIE B YTONb, COACPXKHUT PA3HOOOpasHHE METAILTEL 1
CCTECTBEHHHBIE PATHOHYKAMADL. T1pH CKMTaHHH YA 3004 HECET B CBOEM CO-
crape Gofblle METalAoB, YeM MX A00LIBAETCA W3 HEAp 3eMJTH, HaNPHMED,
MirHus B 1,5 pasa, MmonnGaeHa — B 3 pasa, ypasa # TuytaHa — B 10, amoMn-
nMs, iHoaa v kobansTa — B 15, pTyth — B 50 pa3, BaHaans, CTPOHIING, Oepra-
NHS, UWMPKOHHSA — B COTHHU Da3, raing 4 repMaHHis — B Thicsuy pas. Jaxe
WA FKONOTHYECKH 0ONee YMCTOrO TOMAHBA — MA3YTA -— COAEPXHT 60/h-
HIOE KOJIHYECTBO BELLECTR HAHGo1Ee ONACHHIX KNACCOR,

CKMraHHe OpraHHYEcKOro TOMAKMBA, NMPHEBOIALHEE K BHIGPOCY OrpOM-
HLIX KONHYECTB JETYUCH 30Mbl, CONPOROXIACTCA POCTOM 3aNBUTEHHOCTH
irrMocdepbl, 4TO BileueT 3a COBOI CHUXEHHE YPOBHA CONHEYHOoN panHa-
ILtH HA 36MHOH MMOBEPXHOCTH.

MOLWHBIME 3arpA3HUTENAMH OKPYXAKOIIEH CPEdbl CTAHOBATCH 30/10-
HJIAKOBbIE OTBANLI H CTOUHBIE BoAK TOC, Ceivac BbIXON 30161 W LIJIaKa B
Poccun Ha TOC npessiwaet 100 MAH T 8 roa; No4 30100TBANLI OTUYXIAEHO
vojiee 300 KM? 3eMenb, yacTo Haubonee AnoaopoaHbix. Beero o6nekTamu
ICIUIO3HEPTETHKH B OTBANAX HAKOTACHO |,2 MApa T 3on01unakos. Muoro-
THCICHHBIE 300WNAKOOTBAN b ABNAIOTCA HCTOMHHKAMM 3ATPAIHEHHA NIOI-

IMHBIX BOA.
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TMockonbKy TAKKHE NOKA3ATENM CXKUTAHHA pa3THUHLIX TOTUVIME, KaK 30J1b-

" HOCTb, KONMYECTBO THOKCHIA CEPEI M OKCHAOE 230T4 B BHIGPOCAX MOTYT CHIIB-

HO pas/iiHyaThes MEXIY co00#, B LINAX CPaBHEHHS CTETIEHH BPEIHOCTA AN

YeJOBCKA BEIOPACHIBAEMHIX B aTMOC(EpY BeLIeCTE BBeIEH CYMMapHBIH no-

KA3aTeNb 3arpAsHenna atmocdepnl B 6annax. Tak, 14 nOAMOCKOBHOIO YA

oH paseH 2,02, akubactyackoro yraa — 1,85, Gepesobckoro yrna — 0,50,
M cIaHneB — 3,16, npuponyoro rasa — 0,04,

XHMHYECKOE H TEIJIOBOE 3ATPA3HEHRE BOAOEMOB. DIICKTPOIHEPTETHKA
norpebnsaer no 70% ot o0MENPpOMBIILIEHHOTO 00BEMa BOOOTIOTPEONEHHA
1 20% Bcero 06beMa BoaONOTPeONEHHA B CTPaHe.

Co CTOYHBIMH BOIaM# B BOAHbIE O0BEKTHI COpaCHIBAIOTCA 3ArpsA3HAI0-
1ne BeMecTna, HehTENPOAYKTDI, XNOPHARL, CYIBDATH, COMH TAXCIBIX Me-
TALTOB, cHelpHUECKEE BENiECTRA (CEPOBONOPON, KANPOIaKTaM, (hopMann-
merua). CHpoc cTouHbIX BOA COCTABMN 946 MAH M?, B TOM 9HC/IE 3aTPA3HEH-
HbiX — 1,3 M1 M3 (2000 1). Heo6X01WMO OTMETHTB, YTO B NIOCEAHHE TOIE
¢ OUMCTKOH CTOYHBIX BOA, CNOXUAOCEH KpaitHe Hey10BNeTBOPHUTENLHOE o~
JIOXeHHe: TONBKO 12% ¢6HpachiBalOTCsl HOPMATHBHO OYHINCHHHIMU. Hau-
Sonwmit ¢6poc crounbx Boa B 2000 roxy umenn TOH—2 (r. BranueocTok),
Besvimsanckas TOU (r. Camapa), TOLU—1 (r Apocnapnt), KpacHosapckas
T3 —2, Aurapckas TOU— 10, Tome-Yeurackas MPIC (Kemeporckaa o6n.),
TOLU—15 n [lepromaiickas TALL (r. Cankr-Iletepdypr), TOM r. d3epxun-
cka Huxeropoackoit obnact.

KpoMe XHMHYECKOr0, SHEPIETHYCCKHE YCTAHOBKH CIOCODCTBYIOT TeT-
JIOBOMY 3arpA3HeHHIO BoaoeMoB. TOC npoH3BOAAT SHEPTUIO IPH NOMOLIH
TYPOMH, MPHBOOUMEIX B IBMXKeHUE HAIPeTHIM NapoM. Ilpu ux paGote He-
00XOIMMO OXJaXIaTe Bonoi oTpaboTaHHblii map. [Ina oxnaxneHusa Typ-
6HH yroabHbIXx TOC TpaTHTCH N0 60% SHEPTIN, COOEPXALICACA B TOTLUTHBE
(puc. 2.2). [ToaToMy OT CTAHIMH HENPEPLIBHO OTXOIMT MOTOK BOObI, TIOX0-
rpetoii o6br9HO Ha 8—12°C (ot BXoasniei) W cOpackBaeMoil B BOTOEM.

Kpynupie TOC Hyxaalotca B GoAbLuMX 06beMax XONOAHOH BOABI H
cOpacHBAIOT B NOJOIPETOM COCTOAHKH 80—90 M3/c Boakl. DTO 03HAYAET,
9T0 B IPUPOAHELE BOAOEMBE OCTYTIACT KPYITHBIHA NOTOK TSIUIOH BONE, TPH-
MEpPHO Takere MaciTafa Kak pexa Mocksa, cioco0RbIH MOAHATE TeMIe-
paTypy BOOH B AeTAee BpeMd ot 20 o 30°C.

B MecTe BiageHNA TEITOM «pekus obpasyeTcs 30Ha NOAOrpesa, 3aHu-
MaloIas HHOTAA TUTIOIALH B HECKO/IBKO HECATKOB KM2, B ceBepHbIX 1 cpea-
HUX IIHPOTaX B HUX 00pa3yioTes noAuHBH. B TeTHHe MecsIIH TeMnepaTy-
PH B 30HaX MONOTPESBA 33BUCAT OT ECTECTBEHHOM TeMnepaTypsl 3abupae-
Mo¥ Bonbl. Tak, ecin B BoaoeMe TeMneparypa soau 20°C, To B 30He
TIOAOTPEBA OHA MOXET AOCTHIHYTh 28— 32°C.
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vxoaawwe raas — 10% B ceTb — 30%
‘ AnexTpobunsTp |
7]

| Maporexdepatop H Typbma ﬁ leHepatop Wpaucumm

‘ OrnzorpeHue TYporH

Tonnues — 100%

Puc. 2.2. IuepreTiecknii Gananc yronbHoi TIC mowHoCTs0 2400 MBT

BeneacTsie NOBHIICHHA TEMMEPATYPhl B BOAOCME H BHI3BAaHHOTO 3THM
HAPYLUEHHA MX €CTECTBEHHOTO THAPOTEPMHYECKOTC PeXUMa YCKOPAKOTCA
HPOLIECCH «LLBETeHHA» BOLBL (H3-34 PA3BHTHA CHHE3ENEHBIX BoaopocneH),
VMCHBILAETCH PACTBOPHMOCTE Fa30B B BoAe (4T0 OCOOCHHO OMACHO /UL THA-
[W¥HOHTOB-PLIG), MeHAIOTCA (DU3HYECKHE CBOIHCTRA BOALI, YCKODAKOTCA BCS
LIIMHYECKHE W GHOJIOTHYECKHE TIPOLECCH], TPOTEKAIGUIHE B Hell, U T. 4.
1 wiie NOAOTPEBA CHIXAETES NPO3IPAYHOCTD BO/RI, YBeHYKBaeTcs pH, Bo3-
[PACTAaET CKOPOCTB PA3NIOXEHNA IETKO OKHCIAIOMIMXCA BellecTs. CKOPOCTb
JHOTOCHHTESA B TAKOH BOAC 3AMETHO TIOHIXaeTCH. BocnpynMIHBOCTS XH-
HLIX OPrAHN3MOB K TOKCHYHLIM BEIIECTBAM C TTIOBB{ILICHHEM TCMMEPATYPHI
bl 00BIYHO YBETHUMBAETCH.

K pynHsie TDL] 3aHMMAIOT 3HAYUTENbHBIC TLIOLIAMH, YACTO 2—3 KMZ 1
wojice. KpoMe Toro, Gonbioue npocTpaHcTsa (MHoraa 10 1 6oaee KM?) yxo-
151 Ha pa3MEIiEHHE LLTAKoB M 30100TBal08. Ha TakuX 3eMIax U3MeHdeT-
o3 penbedy, XapakTep NoYBEHHOPACTHTENBHOTO NOKPOBA, HAPYINACTCA CTOK
U C1'0 COCTaB, YTe KpaliHe OTPHLATENLHO BAHAET Ha KAYSCTBO CEABCKOXO0-

milCTBEHHOH MPOJYKLMH PACIIONOXEHHBIX TOGIN30CTH X03MACTB.

Cornacto goxnaty MUC P® (2005 ), Ha ofbeKkTax 3NeKTPO3HEpre-
(kK B 2004 © npousolno 5 apapuit, B TOM YHCNE CBA3AHHEIX C BO3nCH-
' LHIHCM CBEPXPACYETHBIX BETPOBBIX Harpy3ok — 2. HecMoTpa Ha nokab-
nuii XapakTep YKa3aHHBIX apapuii, B HHX moru6no 144 yenoseka u 1229
WeHOBEK NocTpanano. OCHOBHBIMH NPAYHHAMM aBapHil B 2NEKTPOdHEpre-

LIKE TIOCTYKIIH: HapacTaHue ofbeMOB BripaboTapilero pecypc obopyno-
WIS OTCYTCTPHE GIOIXKETHOrO (PHHAHCHPOBAH IS HAa CTPOHTEIBCTBO HO-
WX WISKTPOCTAHLIWI, KpaiiHe HanpAxeHHas 00CTaHOBKaA ¢ 0GecTiedeH!-
S HICKTPOCTARLME TOMUTMBOM; PaciiofoXeHHe 06beKTOB 3HePreTHKY Ha
ICPPHTOPHSAX ¢ HEGNArONPUATHLIME NPHPOAHBIMH YCTOBUSMH (B 30HaX
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CCHCMHIECKOH AKTHBHOCTH, CCBEPHBIX PalfOHaX); KOHUIEHTPANA TIPON3-
BOACTREHHBIX MOLUHOCTEH Ha OrpaHHMEHHOM NNOLIAAK H B HENOCPEACTBEH -
HOMH GIM30CTH K TOPOAAM M HACENEHHBIM MYHKTAM; NIPOCYETH! B NIPOEKTH-
PCRAHHHA, HCYAOBACTEOPHTEABHOE KAUECTBO H HEAOAEHKH CTPOUTENLHBIX H
MOHTAXHBX PAGOT HA BHORL BBOAWMBIX 06BEeKTaX M Ap.

§ 6. MeponpuaTia No CHUXXEHWIO 3arpa3sHeHun
BO3AYWHOW cpeabl BbIOpocamn TIC

TTpotaeMy CHHXEHMA NOCTYNJICHUS BPEAHBIX BELUECTB B aTMOC(epy Ha
AehcTRYIOWHX T2AC pewarT B OCHOBHOM ABYMS CIOCOBaMK: HCTIONL30BA-
HUEeM TEXHOJOTHMECKHX METOAOB NOAABICHHS 00pa3osaHus BpeAHHX Be-
LECTE W YCTAHOBKOU NLUIETA300YHCTHOTO 0G0OpYIORaHISL,

IKONOrHILCKOEe COBEPIICHCTBOBAHNE TEXHONOTHH NMPon3BoacTBa. Kak
H3BECTHO, HHTEHCHBHOCTD 06pasoBanus NO, onipeaensieTca B OCHOBHOM
TEMNEPATYPHLIM YPOBHEM W KOHUCHTpauMel KHCNopoaa B dakene, MA-
TEHCHBHOCTE 06pa3oBalus TomwmmBHbIX NO, onpefenseTcs, TnaBHbiM 06-
pa3oM., KOHUEHTPAlLIHEH KHCNOPO/AA B 30HE CrOPaHNs NETYIHX KOMMOHEH -
TORB, 4 TEMIIEPATYPA HIPAET BTOPOCTCNEHAYIO Poib. CNeLNaIbHo Oprani -
3¥51 TOMOYHBIH IPOIIECC, MOXHO CYIIECTREHHO H3MEHHUTh KOMTHYECTEO
00pa3YIOLLHXCS OKCHAOB a30TA MPH ropeHus, Haimi npakTHYeCKoe pH-
MeHeHHe caeaylowmse Metoanl (MU.b. Xomuenko, 1997 1),

Chmkenne TeMnepaTypsoro ypossa B Tonke 3 pexTHBHO /ins KOTNOB, B
KOTOPhIX CKUTEETCA NPUPOAHLIN ras, He colepXaluuii azora. Meron pea-
AU3YETCA NYTEM YCTAHOBKH GOABILIONO YHCIA TOPEAOK B HECKOIBKO APYCOB
10 BLICOTE.

PeunpxyisiuMa IbMOBMX ra30B YCMELHO MCMOAB3YETCH HA ra3oMasyT-
HBIX KOTAAX C BbICOKOH TeMmepaTtypoil 8 sape ropeunsi. IpdhekrMHRHOCTD
3ABUCHT O KOAMYECTBA W TEMNEPATYPHl PEUMPKYIHPYIOUIHX Ta308, 3 TaK-
K€ OT Opranu3aliiiin BBOLA WX B TONKY,

BrphicK BAAFH WK HAPA B TONKY KaK CPEACTBO CHHXEHHMS BLIHPOCOB NO,
OTAWYACTCH NPOCTOTON, NETKOCTHIO PETYAHPOBAHUS 1 HUZKWMH KANHTANE-
HBIMW 3aTPATAMH (HA Fa30MA3YTHBIX KOTAAX 3TOT METoH MO3BOJSICT CHH-
3uTh BLIOpock NO, Ha 20—30%).

Crynenyaras noaasa Torwmmea. [TpH IBYXCTYNIEHYATOM CXXUFAHHH Yepes
BCe rOPENKH MOOAOT TOIUVIMBO ¢ HEACCTATKOM BO3IYXA, TAK, YTOOH KUCAO-
pozna He xpaTano anq obpazosanua NO_, a B KOHEYHYIO UacTh hakena BBO-
AT HEAOCTAINWA NS NOAHOIO CropaHus eozayx. [p# TpexeTyneHyaTtom
CHMIAIMY BHILE OCHOBHBIX TTKUICYFOABHBIX TOPEIOK B TOTIKC YCTAHABIN-
BaWOT NONOJHHTEABHBIC MOPEIKH, 8 KOTOPbIE MOIAETSH YACTL TOMAKMEA C
HEAOCTATKOM BO3OYXa U CO3AETCA 30HA C BOCCTAHOBHTEILHOMN cpedoit. Eiue

Liiga 2. IxonorMueckmne NpobnemMbl SHEPreTHKM U MYTH M PellieHHA 111

sL111IE pACROAATraloT COTUIA ANA BBOJA TPETHYHOTO BO3AYXA, HCOOXOAHMOTO
sl 3aBepLICHHSA TOMMOYHOrD npouecca.

Cuuxenne H30LITK BOINYXA B TONKE HA BCEX BUAAX TOIUIMBA NIPUBOINT
k yMeHbllieHHI0 Bhibpoca NO,. Tlpedesiom puMEHRMOCTH 3TOT0 cnocoba
COYKHT NOABICHHE B YXOMILUMX rasax NpeAyKTOB HEMOAHOFO CrOpaHHs
(€0, CXH),, H,). yeeanueHHe conepKaHuA TOPIOYHX B YHOCE, YBETHYCHHE
WIIT¢CHCUBHOCTH WLIAKOBAHHMA NOBEPXHOCTEN HArpesa H BLICOKOTEMIIEPA-
IVYpHas KOppO3Ha SKpPaHoER,

Ipeanapurennunii nogorpes ronane 10 700°C, korna BeienseTcs sHa-
HINTCABHAA YacTh NIETYYHX, 8 a30TcoaepKallue KOMNOHEHTH TONAWBa ne-
PCXOAAT B IPOYHYIO MONEKYITY N,, MO3BOSAET k 2,5 pasa CHUIHTL BHIOGPOCH
rOITHBHBIX NO .

Texnonorns xunAmero caod. [paHUMN CXUMAHMH TRCPAOIO TOIIHRBA B
KINBIIEM CAOE €0 YACTHLL 3AKNI0UYASTCA B caenyomeM, JpobneHoe Tomn-
o i copbeHT (n3BecTHAK CaCO0,), ceasuBaloLumii SO, nonaoTes BTONKY, U
ronaneo cropaet npu 800—900°C B kunswem choe, 06pasoBAHHOM 30100
1M KBAPLICBLIM TECKOM (ECNH TOILUTHBO MANO30NbHOE). BoIHOCHMBIE M3 TODI-
KH YACTHLB! 30J(61, COPOEHTA H TONJINEA YNABIHBAICTCS B LIMK/IOHE H Jalee
MUOTOKPATHO LUHPKYHPYIOT NO KOHTYPY «TONKAa — BHKJIOH — ToNnKa». [pH
HH3KHX TEMNIEPATYpaxX NOPeHUs He NPOUCXOANT PA3N0OXeHH 2000 M WA~
K0OOpa3oBaHHs, a Takke obpasosaHus NO,. [MosapaeMulil B KHNsAWKIA Coi
winccTHAK pasnaraercs (CaCO, ® Ca0 ® CO,-), CTAHOBHTCA MOPHCTHIM.
l IpoHUKaKUIHE B MOPLL AHOKCHE cepbl coeanHnaeTes ¢ Ca0.

Pa3BHTHE TEXHONOFMI KUMSLLErO COS HANPABJIEHO Ha obecreueHue
WPEKTHEHOTO CXUIAHHA HU3KOKAYECTBEHHOIO BHICOKO301bHOTO TOMIH-
1 B LWWHPOKOM AHANA3Z0HEe H3IMEHEHHsT HArpy30K KOTNOB Ge3 HCMOoML30ka-
nus ra3o00pasHOre U XUAKOrQ TOIUIMBA, 8 TAKXKE HG MAKCHMANLHOE CO-
KpaleHHe BLIGPOCOB CKCHAOB CEPHI, 230Ta U NeTyuek 30mbl. TaKAM crioco-
oM ANOHHSA CyMETa BECbMAa CYLUECTBEH HO COKPATHTL BLIDPOCH! OT KPYMHLIX
1")C, paboTalowix Ha yrne.

3oaoyaasmpanne Ha TAC. Ytobel NpeaoTBPaTUTL BHIOPOC 30/1b1 B AT-
Mocepy ¢ 3aLINTHTD AbIMOCOCH KOTNOB OT a0pasiBHOTO H3HOCH, Ha /K-
POCTAHUHAX OCYIICSCTRIAACTCA OUMCTKE ra30R B 30JIOYJIOBHTENAX, MCXAITH-
ICCKUX (UMKNOHEE, UEHTPOOE KA bie CKpyOOephl, TKaHeRble GUALTPH K Ap.)
1l SAEKTPHYIECKHX (3neKTpodHALTPE ). TIpHHUKMN paBOTLL H KOHCTPYKTHB-
nLi¢ 0COGEHHOCTH YKA3AHHBIX AMTIAPATOR PACCMOTPEHR! HUXe {rnaea 6),

MeToanl OMHCTKH 1a30EuX Bubpocos THC, Pazmvuugior Mokpeie (KWa-
K(Kpa3HbIe) H CYXME METOAbLl CYMCTKM rasoBLIX BLIBPOCOR OT TOKCHUMHbIX
KOMINIOHEHTEB. Kak MOKpEIE, TAK H CYXWE MECTOAB MOTYT ObITh LIHKANYEL -
KHMH ¥ HCLUMKNHYSCKHMH, KATAMHTHYECKHMH U 11EKATATHTHYECKHMH,
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Mokprie MeToAR OUHCTKH CBA3AHH ¢ HCIIOMB30OBAHUEM B KAYESCTEE NO-
IMOTHTENBHOTO AreHTA XHIKOCTH: BOILI, BOAHBIX PaCTBOPOB, APYTHX Be-
IMECTB WIH XuAKocTei. CyxHe MeTOIM OYHCTKH OCHOBAHE! HA B3aUMOICH-
CTBHM Ia3a ¢ TECPABIMH BELLECTBAMY — NOCMOTUTENAMH (CopBeHTaMM),

¥YKazaHHbie METOALI JOCTATOUHO NMOAPOGHO PacCMOTPEHHI B TiaBe 6.
Huxe ans nprMepa npuBecHb HEKOTOPHE K3 HUX.

Moxpuit u3RecTHAKOBEIN (M3BECTKOBLII) ciocod HaMGonee paspaboTaH
i pacnpocTpaHeH Ha amekTpocTanuuax CHIA, Simowun, OPT, 8 HexkoTO-
puix crpanax CHF. '

B xavectse ancopGenra SO, Hcnombsyetcs H3BeCThb Ca(OH), nnn u3-
BecTHaK CaCO,:

[#,0)
Ca(OH), + SO, —— CaSO, + H,0

17,01
WIH CaCO, + 50, ——= CaS0, + COZT.
O6pazyomnitca cynMpHT Kambuua CaS0, pookncaserca 1o CaSO, w
MOCAe TePMAYecKoil 06paboTKH HCNONB3YETCA B KAYECTBE CTPOHTENLHOTO
Marepuana:

1) t,°C
CaS0; —= CaS0, ——= CaSO, (ramc).

Ha pisc. 2.3 usobpaxeHa NpUHUNIIANBbHAS CXEMA ONHOTO H3 BapHaH-
TOB H3BECTHAKOBOTO METOAA OIHMCTKIL

AHMOBBIC rasbl BHAYANE OCTYMAIOT B 30/J0YIOBHTEND 1, 3aTeM Hampas-
ns10TCA B cKpy6Gep 3 ana ouuctku ot 80,. CkpyG6ep opoiuaetcs sonoi,
concpxaileit Menkopasapobnendsid CaCO,. OuynLueHHBIE ra3bi 0CBOGOX-
IIaroTed ot GphIar pacTBopa B GpLI3royNoBATENe 4 |, MPoiasA TeMmnoobMeH-
HHK 5, Bhibpacersalotcs B atmocdepy Yepes ABIMOBYI0 TpyOy. CycneHsns
CaCO, nanpasnsercs Ha opowrcHAe ckpy6Gepa. [lo HeTeueHUH BpeMeHH,
KOra KOHLICHTPALINA TBEPABIX YACTHLL AocTHTaeT 10—15% Macehl XUAKO-
CTH, YacTk CYCMIEH3HH BHBOAMTCH M3 LIMKIIA AN MONYYEHHs TOBAPHOro
OpOIYKTa — rUnca.

HemocTaTky maHHOrO METO/A: TEMMEPATYPa YXONALIMX Ta30B CHHXA-
erca co 130 mo 50°C (HeoGxoxuM NOITOMY NOJOTPEB KX BA9 obecTeucHHs
PACCCHBAHUA MOCAC BRIXONA M3 ABIMOBOI TPYOR); 00pa3yIoTea CTOYHLIE
BOIHI,
O30mnbiil cHOCOG OAHOBPEMEHNOI OUHCTKH IHIMOBLIX FA30B OT OKCRIOB
cepol ¥ a30Ta paspaborad B CCCP u ucnieitan Ha Moagaeckoi I'POC, Oii-
MOBBIE Ta3hl T 3Heprodoka, [IPoas OYUCTKY OT 3016 B MOKPOM 30/10Y-
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10

11

Puc. 2.3, MpunumnuancHan cxeMa 04MCTKY AMMOBbIX ra30s ¢ SO,
H3BECTHAKOBBIM CNOCOGOM:
1 — sonoynoeumens; 2 — dviMacoc; 3 — ckpybBep; 4 — Oputazoynosimens; § —
nodoapeeamen; 6 — eMKOCIN; T — YUPKYRAUUOHHSNT HACOC; 8 ~- yomaHosKa dns
NpU2OMOoaneHUn cycneHsul; 8 — ceycmumens; 10 — emxocms dna winama; 11 —
cBpoc wnama & 3o0n00mearn

NOBWTENE, HAllpaBNaTes B abcoplep, Kyaa OIHOBPEMEHHO NIGIAIOTCSA OPO-
MAloLIAa XHAKOCTE W 030H Oy, BCeACTBHE OKUCACHNST MOCACAHUM HU3-
mue okcuasl NO 1 NO, nepexonar B eiciuuii N,O;. OMHOBPEMEHHO OKHC-
nsercst 1 SO, 1o SO;. B koHTaKTe ¢ BODOH 0fpasyeTca cMech asoTHOM |
CCPHO KUCIOT, KOTOPYIO HEHTPANH3YIOT aMMHauHo# Bopoii. [lomyvenHsle
1 Pe3YALTAaTe PeAKIHH HUTPAT A CYAbGpAT AMMOHWA BRIBOAAT U3 UKKITA IS
NOCISAYIONIETO HCTIONB3OBAHNA B KauecTBe YaobpeHHIi:

N0+N02} +0, Nzos} +H,0 HN03} +NH,+H,0
e ——

—i
S0, S0, H,80,
== NH,NO, @ cenbeioe
—= (NH,),50, XO3TUCIBO
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OZHOBPEMEHHO 3TH YI0GPeHHs oBOraLIAITC GHOreHHBIMH MHKpO-
PICMEHTAMH U3 3011k (MeIb, GOp, MarHHit 1 Ap.), KOTOPbIE CTHMYNHPYIOT
POCT pacTeHmii.

OCHOBHbBIE HEAOCTATKH 030HHOTG METOA: BHICOKAs SHEPrOeMKOCTD
NPOM3BOACTEA 030HA, nocTuraommas 6—10% MOWMHOCTH 3HeproboKa, U
KOPPO3K i#HAA arpecCHBHOCTb CMECH CepHOi M 330THOH KHCIOT.

Cnenyet nog4epKHYTD, YTO MPH NOGOM METOLE OUMCTKH AbIMOBbIX [a-
308 OHA CYLUECTBCHHO YCNOXHAET H yacpoxaeT cxemy THC. CToHMOCTh
nocneaHeH B 3aBHCHMOCTH OT TEXHOJIOIMM OMHCTKH H OKCIUYATALIMOHH BIX
3aTPaT MOXCT YReNUUHTECA Ha 10—30%. TTosToMy NepcneKTHBHLL TONBKO
T€ MPOUECCHE Fa3004HCTKH, KOTOPBIC MO3BOJAIOT NOAYYATH LIEHHBIE COMYT-
CTBYICINHE NPOOYKTHI, NEFKO MpHMeHAembie B apyrux orpachsx. Her co-
MHEHUH, YTO B IEPCHEKTHBE 30A00TBANLL MOTYT CTATH OCHOBOH A1 noJy-
HEHUS MHOTHX UCHHBIX META/LIOB: MATHHS, aNIOMWHHSA, MOIUMBIEHA, ypa-
Ha, TNTAHA U Ap. 3TO He OTXOAbI, 2 NOKA He BOCTPEOOBAHH bIE TEXHOTEHHBIE
<«MECTOPOXKAEHUS» MOJECIHBIX HCKONAEMbIX.

3a pybexoM GObULIOE BHUMAHVE yIeasieTcs NPeABAPHTENBHOH (Nepen
CXHMTaHHEM) obpaboTke yriei, Hx «oGraropaxXusannio». B NMEPBYIO Oue-
PEOb YAANSAIOT CepPY M3 BbICOKOCEPHUCTHIX yIlel, colepxaluux 6onee 3%
cepel. B CLUA, Hanpumep, 6onee 50% ot Beex yrel, HanpasngeMuIx Ha
T2C, noasepraior npeaABapHTENLHON Q4UCTKE, 2 B HopBerun ewe B 1978 1.
ObLT NPHHSIT 33KOH, B COOTBETCTBMH € KOTOPBIM MOTYT FIPUMEHSTECS TONb-
KO YU ¢ CONEPKAHHEM CepBl MeHee | %.

§ 7. Meponpuatna No CHUKEHUIO 3arpA3HEHUS BOAOEMOB
CTOYHbIMW BOAAMKU TIC

CHuxenve oTpHHaTENbHOTO BAUAHKA THC Ha BOZOSMBI OCYLUECTENSA -
H0TCA CNCAYIOUIUMH OCHOBHBIMH NYTAMH: OYMCTKOH CTOMHLIX BOL MEpen
HX c6POCOM B BOOEMBI, OPraHH3aLMEH HALNEXAIETO KOHTPOIIS: YMEHb-
UWICHHEM KOJIMYECTBA CTOYHDIX BOA BIJIOTH IO CO3AAHMS (B NEpPCNEeKTHBEE)
[PaKTHYECKH DHECCTOYHEIX 3NEKTPOCTAHLIMEL, HCNONLIOBAHHEM CTOYHDBIX
BOA B LUKIEe camoil TAC; ycosepuieHcTBOBaHKEM TexHOneriu TOC; koM-
TIEKCHBIM UCTIONb30BAHUEM TETUTOBLIX pecypeos TAC.

MeToas OYMCTKH CTOUHBIX B0, HAIIEAIIWE NPUMEHEHHE Ha pazimy-
HBIX IHEPreTHYECKHMX YCTAHOBKAX, CTAHUMAX U TETUIOLEHTPaNsX, Noapas-
DNEAAIOTCH HA MeXaHHYEeCKHEe, (PU3NKO-XHMUYECKHE, XMMHIECKHEe W GHO-
Jorndeckne. Ux ondcanue aano B rnase 7.

Ina cHuXeHHA cOPOCOB OT XHMHYECKHX NPOMBIBOK HCITONb3YIOT, Ha-
NpUMeEp, 3aMEHY BOIB NApOM HJIHM NAPOBO3AYIWHOH ¢MECHIO, NPUMEHSIOT
annapartbl A yaaneHUst rpySoNUCTIEPCHBIX ¥ KONAOHAHBIX NPHMEcEi
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(3NEeKTPOMATHHTHEIE (PUNBTPBI) H PACTBOPEHHBIX MPHMecel (MoOHHbBE duab-
‘TPbl), 3ALMTY OT KOPPO3itH NOBSPXHOCTH HArPeBa CreUHAIbHBIMY METO-
HNaMH 006paboTKH MeTania.

OCHOBHBIM CITOCOBOM YMEHbLIEHHS ¢OPOCca BOA M3 30JI00TBANIOB RIS -
CTCA NEPEBOA CHCTEM FHAPO3ONOYNABTHBAHKS HA 0BOPOTHBIH LIMKIT, ROrIa
OCBETJIEHHAS HA 30JI00TBAME BONA BOIBPEUIACTCA HA 3IEKTPOCTAHUMIO ANs1
HOBTOPHOTO HenoNb3oeaund (B, B, Xab6o, 1992 ). B nactosiee Bpemsi 111
u3 120 razomasytaex TOC momHocetslo Gonee 100 M BT xaxaas o6opyno-
BiHB CHCTEMO HeliTpann3auni OOMBIBOMHEIX BOA PEreHEpaTH BHBIX BO3-
AYXOTNIoA0rpesaTeneii 1 H3pNedeHHs BaHAAHCOIEPXAIEro 11aKa; yeTa-
HOBKH [10 OUHCTKE HedTecoaepXallHX CTOKOB HMewoT 196 cranumii. Onxa-
KO ¥Ka3aHHBIC CHCTEMbI HE BCEr1A B NOHOH Mepe UCMONb3YIOTCS.

OYeHb MEPCIEKTHBHB MEPONPHUATUA MO KOMILIEKCHOMY HCIOIb30BA-
HHIO OTPOMHBIX TETUIGBLIX PECYPCOB, HMEIOILMXCA HA TEMIOBLIX INEKTPO-
craHiMsax. Mx peanu3aliua npupena K CO3AZHHIC BO MHOMHMX CTPaHaX Kpyn-
HBIX 3HEPrOKOMIIEKCOB (pHC. 2.4),

2nekrpocTamymna

[==]oo0no

bacceiiHoBoe
X03AACTBO

CapxoBoe
X03AACTBO

Yucran
BoAa

-

PHTITT] (S Svres

MuxpoGuonponzsoacTeO

‘I.LIaMHHHbOHHHU,H

Puc. 2.4. BHepro-npogoponsCTBEHHLIN KoMnnaeke Ha Base T3C
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§ 8. F'mgpoaHepreTrka u ee Bo3AeNcTBME
Ha NPUPOAHYIO cpeay

THAPOINEKTPOCTANIMA: BOCTOHHCTBA H SKONOTHYECKHE MpobaeMbl. Poc-
cHsi ¥ cTpaHbl CoapyxecTBa He3aBUCHMBIX rocynapete (CHT) obnanawoT
OrPOMHbIMH FHAPOIHEPTOPECCYPCAMH, KOTOPBIC OLICHABaloTCA B 3,94 TpAH
kKBT-4/ron, W3 HUX IKOHOMUYECKUil noTenuman cocrapnser 1,09 Tpau
KB1u/ron. K HacTosiieMy BpeMeHH rHAPONOTEHUHAN CTPAHbI OCBOCH MPH-
MepHo Ha 20%.

Ans nesbileHUs 3G hEKTHBHOCTH MTMEPO3HEPTrETUKH CTPOSTCSA KACKA-
aut F3C. OCHOBY THAPOAHEPIETHKH CTPAHH COCTaBAMIOT 40 THAPOANEKT-
POCTAHIMI eARHNYHOI MoITHocTbIo 100 M BT w Gonee. M3 12 cambix Morir-

"Hbix FDC mupa B Poccun Haxoaarcs CasHo-Llywenckan (6400 MBT) 1
Kpachoapckas (6000 MBT) Ha p. Enncee; Bparckas (4500 MBT) u Y-
Hnumckas (3840 MBr) Ha p. Anrape. B epponeiickoit 4acti kpymiHbie FDC
nocrpoers Ha p. Boare: Boarorpanckaa - 2540 M BT, Bomxckas — 2300
MBrT, YeGoxcapckas — 1370 MBr, Capartosckas — 1360 MBr, Ha ronio
I'9C uviHe npuxoautes okono 17% obwed BHpaboTKy 21EKTPOSHEPTHY B
CTpaHe.

Pone 3TOro Buga NpOW3BOACTBA IHEPTHH OYEHL BENWKA: BpaGoTKa
anextpo3Hepruy Ha I'IC 06xoauTca oTHOCKHTeAbHO Aclieso; ['DC Hesza-
MCHHMBI /LISt MOMEHTANBHOIO MOKPHTHA MHKOBBIX HAMPY30K B 3HEPrOCHC-
Temax. Mx paGoTa ue BHISHIBACT XMMHYECKOrC 3arpsa3HEHHS NPUPOAHOLT
CPcAbl, BOAOXPaHHTHA [IC MOXHO HCOML30BATE ISl OPOILIECHWS, Pbl-
BonoRCTEa, CYIOXOICTBA, BOAOCHaGKEHHA, B peKpeallHOHHLIX Lensx. [a-
POY3Abl IHKBUIUPOBAAK BO MHOTHX pailOHAX OMTACHOCTE BECEHHHX HABOJ -
HeHnit. Tloacuurano (H.H. Poasepuy, 2003 1), 4ro noayyeHue 3nexTpo-
SHEPTHH Ha TENAOIMEKTPOCTAHUMAX eBpONeHckoit YuacTh POCCHH B TAKOM
Xe KOIMYECTBE, KOTOPOE HaeT To/MbKo Boskckuit kackan MOC, npuseno
GBI K eXEroaAHOMY NOCTYNNEHKIO B aTMOocdepy 38 MAH T AMOKCHAa YITiepo-
aa, 0,2 MnH T oKcHAos azota, 0,22 MAH T 305, . .

B To xe BpeMs ¢ akcuiyaraumeil TOC cBA3AHO MHOTC CITOXHBIX 3KO-
JOTHYECKHX [podneM.

1. Moa popoxpanKauina FAC oTuyxRua0TCA GONBLIAE NIOLLATH 3EMENb,
B T. Y. IYYLIHX B CENBCKOX03AHCTBEHHOM OTHOMEHHH. OKono 88% obwero
YHCaAa BOTOXPAHUAMII B HALlIEl CTpaHe COOPYXEHb B YCJIOBHSIX PABHUH:
ucnone3yeMbie Ha ['9C Hanopst aocTAraloT {5—25 M, a niowiank 3epKana
AKBATOPHIL — AECATKH THICSH KB. KM. B 9THX YCIOBHSX YAEHEHAS IOTHOCTD
3aTOIICHHS COCTABAAET OT 5 00 15 KM? Ha KaXayio Thicsuy KBT yeraHoB-
JeHHO# MolitHocTH MIC. TloaroToska noxa BogoxpaHuan Gyaywmx I'3C
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pefach NOCNElIHO, ¢ HAPYLICHHEM 3KONorHueckHux TpeSosaHuil. H3-3a
TOTG, YTO MOMHASA BHIPYOKa AECOB JIOXa MOT/IA OTOIBHHYTH CPOKW BBOAA
I'SC Ha HECKOABKO NIeT, OHA OLLTIA TIpH3HAHA Helleneco00pa3HONH H MO3TO-
MY HE IPOBOAHAACKH, TONEKOC NpH cTpouTeancTBe YoTh~-WnnMekoi [DC moa
nofoli okazanock Sonee 20 waH M apeBecuHbl. Uepes HECKONBKO JIET 3KC-
1YATALHH HACTYTAET PACIVIATA 32 TAKYK «DKOHOMUIO»: H3-3a 3aTHHBAHHA
J1eCa BOI0EM CTAHOBUTCH NPAKTHYECKH HENPHTOAHBIM A XUBEHIX opra-
HH3MOB U JUIA CYAOXOACTBA (NOABNEHHE TOIUISAKOB — NONY3ATOMICHHBIX
GpeBeH), YXYILUACTCA KaUeCTRO aTMOChEPHOIo BO3MyXa.

Ha ropHBIX peKax cTponTensctso IIC peako CHUXKAET NepcneKTHBLI
“WTONNEHHS 3eMeNb.

2. KpynBbie BOZOXpaHWIHILA OKA3LIBAIOT 3aMETHOE BAMSHKE Ha JIo-
KaNbHEIE KTHMATHYeCKHe YeaoBHA. Tak, B onnae EHices Ha cOTHI Kuno-
MmeTpoB HIXe Kpachoapckoit F2C 3umMoil YCTRHABMHBAIOTCH [YCTHE XO-
JOAKLIE TYMAaHBI, YTO BbI3BAHO cOPOCOM Yepe3 TYPOHHB OTHOCHTEIIBHO TET -
JIbIX JOHHBIX BOZ BONOXPaHHAHULa. Ha 0BHIMpHLIX NPOCTPaHCTBAX KPYITHBIX
BOA0EMOB HEPEIKC BOZHMKAIOT CIILHBIE BETPHL, Bbi3biBAIOLLHE BOTHEHHE
BOABI, ITOPMBL, KOTOPLIE 3aTPYIHSIIOT CYIOXOICTEC H MIPOMBICIOBLIH JIOB
pBIGLHL.

3. Ha ropHbix pekax ¢ KPYTHM NMaZcHUEM Pycia it Y3KUMH yleAbIMH
11aKOMAeHHe GOoNbIIAX 00BEMOB BOLB! HADYIIACT H 0¢3 TOTO HeycToiYHBOE
paBHOBeCHe GIOKOB 3eMHOH Kophl. Kax cnencTeue, B padoHax KPyIHBIX
I'HAPOY3JIOE AOBOJNBHO YaCTh! HeOOMBIINE 3eMNETPACEHHA, 3 HHOLIA Mpo-
WCXOAAT H OTHOCUTENbHO CHITLHEIE, HATIPHMED, B ropax Wranun, Huauu.

KpyTHble rHAPO3HEPreTHHECKHE COOPYXeHI B IOTCHIHANE HECYT B cebe
ONACHOCTE KpyniHkIX KatacTpod. EXeromHo B MHpe NPOMCXOIUT Gonee Tpex
TbICSY ABAPUI Ha PAIMYHbIX MNOTHHAX, H3 HUX KAXIasd ceabMasi — B CTpa-
nax CHT. Ilpx apapyiiHOM pa3pyLIeHHN IIOTHHLI BOZHIKAET TaK HA3HIBA-
csMasd BOJTHA NPOPHIBA, KOTOPAsH 3aTAIUTHBAET OTPOMHBIC TEPPHTOPHN M IPU-
HOCUT GOABLIOH MaTEPHANBHBI H 3KONOrMYecKHi ymep6. Kpurtepuii oct-
pOTH MacIITaGoB MOCACACTBHI 3aBUCHT OT BHICOThI BOJIHBE NPOPEBA, OT
TOro, HACKOMBKO OHA NPEEBILHAST MAKCHMANBHYIO BHICCTY B CTBOPE NJIOTH-
B, & TAKKE OT BpeMeHH fobGeraHua rpebHa BonHe npopuea. OcobeHHO
OOJIBIIAA NOTEHLMANBHAA OTTACHOCTD CYIHCCTBYST ANA PEK, Ha KOTOPBIX
COOPYXEHRI Kackann ruapoanextpoctanouii (Boara — 11, Iuenp — 6 1
T ).

TpepoxHOe nonoxeHue caoxunock ¢ Cagvo-lllymenckoit THC. IMa-
ok 1985 1 1988 ronor mpuUBeIM K pa3pyileH K0 YACTH CKATBHOTC OCHO-
BAHUA M KOHCTPYKLMM, YTO B COYETAHHH C OITHOOMHOI TeXHONoruei pe-
MOHTOB ¢A0COOCTBOBANO HAPYLUIEHHWIO MPOCTPAHCTBEHHONO MOJOXEHNA
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010THHEL. BhiBoAbl BERYIMMX HHCTHTYTOB CTPAHBI FOBOPAT © TOM, YTO B
Hacrofaluee ppems CasHo-HlyweHckaa T'BC HaxoANTCA B MPaKTHYECKH
ARAPUAHOM COCTOAHHH, NOCACACTBHS APH NOTEPE YCTOWYHBOCTH [IOTH-
Hbl MOTYT OBITh KATACTPOMPHUYSCKUMH.

4. OOpazyLMeca BOTOXPAHMANINA HA PABHWHHLIX PEKaX CYLLECTBEH-
HO 3aMeansaIoT cKopocTk 0OMera Boa. Tak, no 3aperynuporanus Bonru
MONHLIA OBMEH BOAB B PeKe ocyluecTRAancH 3a 30—40 nueil, a nociae co-
3MAHNMA KacKalla POAOXPAHWIUIL, Ha 3TO TpedyeTcs B 4—5 paz Gonbiue Bpe-
MeHM. TIoToMy cCaHHTAPHOE COCTOSHUE BOAOEMOB YXYALIACTCA H3-33 CHH-
WEHHS] HHTEHCHBHOCTH MABOAKOB K NONOBOAHIA.

5. [1rotunsl TSC nperpaxaaloT NyTh H4 HEPECT NPOXOAHBIM Phibam,
PE3KO YXYALHAIST COCTOSTHUE HEPECTWIHLL, NOCKOALKY CHUXEHHE CKOPOC-
TH BOAB CROCOBCTBYET 3auiicHUI0. Kak cneacTsHe, pe3ko YMEHBLIMAOCE
KOIUYECTBO PLIf LEHHBIX NPOMBICIOBBIX 1topoa. MyoroaeTHHe Habnione-
HHA TOBOPAT O TOM, YTO KOMHYECTBC pbibbl, YHHUTOXaeMOH Ha Booo3a6o-
pax 'DC, MHOrOKpaTHO MPEBLILIAET TO, YTO AAIOT BCE PHIGHBIE MpeATpHs-
THA CTPaHkl. [1o maHHbIM KacnHicKoro HaydHO-HCCNeaoBaATENLCKOrO HH-
CTHTYT4 PHSHOIO X034HCTBA, TONBKO HA BOA03abopax ACTPaxaHCKOM
obnacTH exeroaHo ribHet 14,4 Mnn, Mogoan peib. laa Gopnbnl ¢ ykaszaH-
HBIMH ABMEHHAMH HA COBPEMEHHBIX NIOTHHAX CTPOATCH HOPOTrOCTOSIIHE
pri6onpoxoas! H puiSONOTEEMANKY, CO3AAIOTCS HCKYCCTBEHHBIE HEPECTH-
nMIng,

IlepenexkTHBL Ma0l THAPO3HEPreTHKH. ECTh BCE OCHOBAHMA CYMTATD,
4YTO CTPOUTENBCTBO KPYNHLIX T DC Ha paBHUHHBIX pekax POCCHH HE HMeeT
TePCNEKTHBLL B OTIMYHE OT TAK HA3bIBASMbIX MAJIMX THAPOAIEKTPOCTANNMI
(MI'SC). 3TH cTaHUMH cHIrpany GOJIBIYIO PONb B BOCCTAHOBIECHUA 3KO-
HOMHKH, pa3pyuleHHo# B roan Benukeil OtevectBeHHOMR Bofinel. MTTDC
MoWHocThi0 1| MBT cnocoOHa obecneuuTh 2Heprycii 1o 500 NonHOCTLIO
ANEKTPAUPHLHPOBAHHLIX COBPEMEHHBIX KMIBIX AOMOB B CENBCKOH MecT-
HocTH (A.11. Hukurun, 10.B. HoBukor, 1986 ).

Manbie rHAPONEKTPOCTAH MM MPAKTHYECKH HE M3MEHSAIOT MIPUPOAHBIE

YCNOBMA, HE 3aTaranBaloT G0AbIIKHE 3¢MENBHBIE NAOLIAAN W AAXE CHHXAIOT

[IHKH NOA0BOALA, YIYYILAIOT BoaooOMeH 1 aspauur, MIBC, kak cuuraior
CHEUHHAIHCTH, MOTYT CIY:KMTh HANCKHBIM MaHEBPEHHBIM PE3CPBOM H MPO-
MBbILLICHHBIX TipeanpyuaTiil. Ha puc. 2.5 mpeacrasneHa cxema Manoii ruapo-
SNEKTPOCTAHLIMY ¢ BEPTHKAIBHOM IIPONENEPHON TYPOHHON , paCCYHTAHHOMH
Ha Hamop BOABI BbICOTOM 10 M i Mansie pacxoasl — no 10 M3/c.
Hebonbuive NOTHHE Ha peKkax He CTOMLKC HAPYLIAKOT, CKORLKO OMN-
THMH3NPYIOT THAPONOTHUECKMH PeXHM peK U NMPUIEKaIHX TEPPHTOPHIA,
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Puc. 2.5. Cxema MIM3C ¢ BepTHKaNLHORA NpoNennepHoi TypBrHo:
1 — zenepamop; 2 — mypbuHa

Mx MOXHO paccMaTpMBaThk Kak NMpHUMEP IKOJOTHYECKH OBYCN0BIEHHOIO
HPHPOAOTIONB30BAHMSA , MATKOIO BMELIATENBCTBA B NPHPOLHBIC IIPOLICCCHI.
Bonoxpanuarina, CO3EABaBIUMECH HA MATBIX peKax, OObIYHO HE BHIXOAWIH
3 apeaensl pycet. OHM racaT KofeGaHusa BoALL B PeKaX H CTaDUAUIHPYIOT
YPOBHH FPYHTOBHIX BOJ NMOA TIPHUICKAIMMH NOMMEHHBIMH 3eMIAMH. 3TO
fHaaronpUATHO CKa3blBAETCA HA MPOIYKTUBHOCTH M YCTOMINBOCTH KakK BOA-
NBIX, TAK W NOAAMEHHBIX 3KOCHCTEM.

Huelotcs pacyeThi, YTO HA MEITKHX H CpeIHKX (WTHHOM ot 10 1o 200 kM)
pekax, Kotopbix B Poccuu 6onee 150 Thicayu, MOXHO MOAYUATL HE MEHbLIE
JHEPrUM, 4eM Ha coBpeMeHHbix KpynHbix BC, Cozaannl TypOuHEL, mo-
SBONSIOLUME NOTYYATE SHEPTHIO, HCIIOJIB3YA ECTECTBEHHOE TEYeHHE peK 0e3
CTPOHTENLCTBA TUIOTHH. TakHe TYpOWHBI NeTKO MOHTHPYIOTCH HA PeKax W
IIPH HeODXOOHMOCTH NREpeMellaloTed B APYIrHe MecTa. XOTS CTOMMOCTb
OAYyJaeMoil Ha TAKMX YCTAHOBKAX SHEPIrHH 3aMEeTHO BHILIE, UEM HA KPYyII-
Heix [BC, TAC uau ADC, HO BLICOKAA IKONOCHYHOCTE AeRaeT uenecoob-
Pa3HBIM €€ BHIpabOTKY.

§ 9. lnepHas 3HePreTUKa U ee BO3AENCTBUE
Ha APUPOAHYIO cpeay

HoctonscTea agephofi snepreTuku. Kax 13pecTHO, B AaTOMHOI SHepre-
‘THKE pasBUBalOTCS ABA HANPaBleHHA MONYyYEHUA DHEPTUH: 1) AeneHHe aToM-
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HBIX SAED TAKENBIX ANEMCHTOR {AAePHARA JHPreTHKA), 2) CHHTE3 S1ep Jer-
KHX IeMeHTOB {TepMosncpras suepreTuka). Kak cnenyer n3 tabn. 2.9, nons
AfepHoit 3HeprnH B 06iueM ofbeMe BHIpabaThIBAEMOH DHEPTHH MHOTHX
PA3BUTHIX CTPAH COCTABAAET BecbMa GONbILYIO BEMHYHHY, OCODEHHO BO
®panunk (79%), semmu (43%), KOxuoit Kopee (43%), Anounu (32%).
D10 npexae BCEro CTpaHbl, GeaHble TPAIMIHOHHBIMH SHEPrOpECYPCaMH.
B Poccuu B HacTosAuee BpeMa IeticTayeT 31 peakTop ¢ ycTaHOBNEHHOH
MOLIHOCTBIO Bonee 22 Mak KBT.

JeAcTBUTENBHO, BOIMOXHOCTH SACPHOH FHEPreTUKA BREYATIMIOWIN,
no aHepreTHueckoi uenrocty 1000 T yong unu 530 T Masyra IKBHBANEHT-
HEi 0,33 Kr ypara Ha aTOMHBIX BnekTpocTaHunsx (ADC) u 45 r neiirepus
Ha TepMOAAepHBIX peaktopax. Jas seipaGorky 1 kB9 3Hepruu 3aTpaum-
BaeTcst Beero 43,8-1076 r ypana-235, a yrns 0,3—0,4 kr. Ceiivac B Mupe 3k-
crayatHpyercs cpbime 400 6nokoe ADC, no gaHHeM MATATS cymmap-
Hag MowHocTh ADC K 2000 . nocturna 500 md kBt

OnHoit H3 HEMATOBAXHbLIX MPHYUH (KPOME YHCTO BOSHHBIX) PasBHTHA
ATOMHAOI 3HEPTETHKH BO BceM MHpe (ocobenHo B 60—80 rr. npomeamero
BEKA) CTAJIH BCE BO3PACTANILINE PACXOABL HA PA3BEAKY, BOOLMY H TpaHC-
MOPTHPOBKY TPAAMLIHOHHBIX 3HEproHocHTenei (Hedn, yrna, raza). B psane
CTpaH, B TOM yncae i Poccuyt, atoT pacxon npubnusmica Kk 50% pecypca
nocnealnx. B To ke BpeMd LUHPOKOE NPHMEHEHHE AAePHONH 3HEPTETHKH
NO3BOANLET CYIIECTBEHHO SKOHOMNTH HEBO30OHOBUMBIE JHEPreTHUECKHE
pecypchl, NCTOAB30BATL UX Gonee paunoHanbHo. Tak, AnA npoussoACTBA
1 Tpni KBT*Y aneKTpo3HEprui (370 4yTh SONBLIC €¢ NPOU3BOACTBA B NOA B
Hatnei cTpane) npumnock 651 cxkedb Ha TAC 280 MAH T HCKOMAEMOTO TOTI-
auea (H.H. Poazesuy, 2002 1). 310 CONMPOBOXAANOCH GBI HHTEHCHBHBIM
3ATPSA3HEHHEM TIPUPOAHOI Cpedbi MPOAYKTAMH HEMONHOTO CrOPaHHs TOM-
NUBa, 2 TAKKE 30M10#, AMOKCHIAMH CEPhI, 230Ta U AP.

BonpexH croxusieMyca oblecTBeHHOMY MHEHHIO BO3AEHCTBHE Ca-
MHX aTOMHbIX DASKTPOCTAHIIME HA OXPYKAIOWYIO CpeAy OTHOCUTENBHO
HEBENMUKO: B aTMocdepy NoNaaaetT HeOoNbIIoe KOMIHYESCTBO JEeTYUHX Be-
LecTE ¥ a3po3onelt (cTporo HopMuposaHHoe no I1]B) — sto TpuTtHil, pa-
JAWOAKTHBHHIE H3OTOMH KCEHOHA, KPMITTOHA, 1043, OCKONKH AefIcHHA ALEp,
(POAYKTH aKkTHEAUHH. [a30BEIe cGpoct B aTMocdepy MpeapapUTENbHO GUH-
WATCA OT PATHOHYKIJIHIOB.

OGBeMH XMAKUX OTXOIOB, oBpasyiominxes Ha ADC, MOTYT HOCTHTATE
100 Tbic. M/ron Ha aHeproGnok ¢ peakropoM PBMK—10006 w 40 Thic. m3/ron
Ha 5Heprobnoke ¢ peakropamu BBSP—-440 u BBOP—1000. O6vem TBEP-
AbIX OTXOAO0B eXerogHo Aocturaer Ha ADC 2000—3000 m3. OcCHOBHBHIM
BHILOM TBEPALIX OTXOA0B ARAsAeTCA oTpadoTaHHoe TonAuBo. ExeroaHo 3a-
MEHHIOT NPHMEPHO |/3 NelicTBYIOIINAX TCMNNOBLIAENAIOIIHX 3JEMEHTOR
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(TBBJlos) HoBrIMK. Kak npasuno, GONBIIAN YaCTh TBEPABLIX H XUAKHX pa-
AHOUKTHBHBIX 0TX080B (PAQ) XpaHuTCH B CNEHHaNbHO O00PYAOBAHHKBIX HA
CEIMUHMH XpaHHAHINAX. Ho 3anoAHEHHOCTE XPAHUINUL KHIKHMH H TBEp-
ntamu PO Beicoka W yxe noctrraer 83,5% na Konwnckoii u Bestoapekoii ADC.

Heaaneko ot ASC Bceraa co3aaloTes NopoAs WIN MOCENKM ropoacKoro
imna (Jecuoropek npu Cmonerckoil ADC, Toasprpie 20pH npu Konne-
kol ASC 1 np.), N03TOMY NPAMOE BO30EHCTBYE HA HACE/ICHHE OTPaHHYE-
no. Y1o kacaerca nepcoHana, To roaobas 3KBUBATCHTHAS 103a ISl COTPYA-
uukoe A3C cocrarnsier 4,4 M3, [Lng noneii, MpoXXMBAIOLIAX B OKPECTHO-
CISIX CTAHLUMH, OHa paBHa npuMepHo 0,02 m38/roa. [Ina cpaBHeHna —
(roHOBOE MINYUCHKE cocTaeaseT 2 M3B/roa, a 103a, MONYYaEMas B Cpesl-
HCM 34 TOO NPH PEHTTEHOBCKHX obcnexosaHuax, AocTuraet 0,5—1 M3B
(H.C. Kacumos, A.C. Kypbaroea, B.H. Bawkun, 2004 r.). '

lMo pAny 5KOHOMMYECKHX H IKOJOTHYCCKHX NOKA3ATENEH ANepHas FHEp-
JCTHKA He YCTYNAeT 2HEPreTUKE Ha Yriie, HedTH W Jaxe rase (tadn. 2.9).

Tabnuya 2.9
IKOHOMMYECKHE M SKONOTHYECKHE NOKA3ATENM Pa3NMUHLIX SHEPropecypcon
(AH. KoMonos, 2001 1.)

Mpu- ﬂ‘:;p' MMapo-1 Smep- | Connew
Moxazareno Yrons | HedpTe | poa- e aHep- | mA Han
Wi ras P ma | serpal| sneprun
ma
— ; = - 2 3 4 II!‘_5 [ T 8 “
big Kanu-
ranbHsle BROXe- 1?40000- .110% ?50000 12300000 2000 | 1806 | 2500
HWA, Qonn/kBr
CebactoumMocts
BNEKTPOdHEPTHH, 2"150— 2,6—3,0 =2?:8_ =22— 1,2 48— 12
ueHT/(kBT/v} ' 0 3,0 7.0
KonnekTwexas gosa
obnyveHns
Hacenexus ot
SKCMAYaTALUNA 4 0,5 0,03 13 — — —_
CTaHLAY MOLY-
|HoeTeio 1 BT,
ven.-3e/frog
|Bbineneqne CO,
{napHKoBLIA 25110] 192/6 | 180133 | 07 0/6 020 0s52
athebext), H{kBTA)
Bbibpoce SO, | Jegras| 26135 | o
|Mn‘(KBT!~|) s| o7 | o2 ors | onos
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OxonvyaHue mabn. 2.9
| 1 2 3 4 5 6 7 8

BuOpocki NO. | s16144] 242021 | 20880 | om0 | — | one | oo
Mri{kBTM)

Pwuck npocheceno-
HENBHOH CMepT-
HOCTHW, YNeno
cMeptei/{Briv):
HEMEARSHHBIA PUcK
{MHUMaEHTH),

OTNOXEHHBIA PHCK
{onacHOCTH)

9 — — o7 | — | — —

ITpoU3BOACTBO NEKTPOIHEPTHN HA ATOMHBIX CTAHIIHAX HE COTIPOBOX-
naeTca BuOpocaMi B atMocdepy IHOKCHIA YIVIEPOAa H TIOSTOMY HE YCy-
ryonsier mpobneMul, CBA3aHHEIE ¢ NapHHKOBEIM 3¢ dexToMm. TloTpebrenne
KHCNOPOAa HA AAepHBIX CTAHUHAX TAKXKE CBEACHO X MHHUMYMY. lna pa3-
Gapnenus HeGONBILUX BRIOpocos ADC B arMocdepy 20 AONYCTHMBIX KOH-
LEHTPALIHA TPEOYETCA B THICAYH pa3 MCHBIIIC BOZAYXA B PACUCTE HA SIHHH-
uy BripabaThIBacMOi IHEPIHHN, YeM [IPH paboTe OOBIYHBIX TETIIOBbIX HICK-
TPOCTAHUMWE,

Dxonornyeckne npodnemsl anepHoll suepreTkls. ONHAKO €CTh NPUYM-
Hbi, B TOM YHCNE U OGLEKTUBHBIE, 3aCTARAAIOINUE OTHOCUTLCA K AAepHOM
FHEPreTHKE ¢ OCTOPOXKHOCTHIO. HakomeHHBIA ONBIT 2Kemnyatauun A3C
¢ PCAKTOPaMH ACNCHUA BLISBHII P HX CYLLECTBEHHbIX HENOCTATKOB.

Henpepuisroe o0ayieane 0/H3KHBYUIETO RACEIEHNA, PACTERNI H XHBOT-
HbIX MAJIbIMM R03AMH PAAMALIMM U 3arpia3HelHe cpelnl paaROHYKAHAaMH. o
CHX MOP WAYT AHCKYCCUH O MOPOre BpeAHOCTH MaTbiX 103 PafHALMH, TEM
fojee YTO PAIHOHYKAWAB MONAZalOT Yepe3d MUIICBOH [IHKI BHYTPE TENa
YeN0BEKa, HAKATUTHBRIOTCA TaM H MOTYT CO3IATh CaMO¢ OMACHOE BHYTPEH -
Hee obmyueHHe. ECIH OpraHH3MEL KaK-TO PHCMOCODHIINCD K €CTECTBEH-
HEIM pagfMOHYKNHAAM (NOcAedHMe NPAKTHYECKH He KOHLEHTPUPYIOTCA B
Tenax pacTeHHi U XKHBOTHBIX), TO BEChMA OMACHEIE 1711 YeTOBEKa AOITO-
XKHBYLUYC PATMOHYKIHEE! SACPHOTO LHKNA CTpoHUMH—I90 H uesnit—137,
OyIyvH Mo XMMHUECKHM CBONHCTBAM 3KBHBAJEHTHHMH COOTBSTCTBEHHO
KANBIHIO ¥ KAJTHIO, IETKO YCBAUBAIOTCA PACTCHMAMH U XHBOTHEIMHY, Kak
CAEOCTBUE, MX KOHLEHTPALNS B HEKOTOPHIX CENbCKOXOMUCTREHHEIX pac-
TEHHAX HA CAMH-ABA NTOPAAKA NPERHINAET KOHLIEHTPALMIO B 3apaxeHHol
noyse.

HeodxoanMocTs ANATENBHOTO XPAHENAS HA Tepprroprn ADC saeproro
TOWIHEA, 4 3ATeM NePepadoTEH M 3ANOPOHCHHA BBHICOKOTOKCHYHMX PAQ, C
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RiKIBIM TOOOM HX KOJHUYECTBO, 4 TAKXKE MIAKOB pacTeT. OHKE COXPAHSIOT
CIMMO AKTHBHOCTL B TeYEHUE MHOruX ctoseTHit. [TpoGnema ycroxunercs
1eM, UTO KOMDOUIMEHT HCMONB30BAHKUSA AASPHOIO TOIIHBA COCTABANET
1 MeRee 3—5%, ocTanbHoe HIeT B 0TXOARL. Yxe k 2000 r. romoBast BEIT-
PV1Ka OTPaboTaHHOTO SIEPHONC TOILUTHEA H3 PEAKTOPOB, IKCILAYATHPYEMBIX
n MHpe, cocTaBuaa 0koao 10 Teic. T, M3 KoTopeix 100 T — Macca ocofo onac-
HLIX 0TXOACHE, B TOM Yucse okoio 8 T B Poccuun (H.H. Usanos, U.M. (da-
an, 2002 ).

K4k HH NapafokcaibHo, PAA CNELHANMCTOR CUMTACT, YTO 39X0pOHe-
tme PAO B MOpCKHX TTyGHMHAX MeHee ONnacHo, TAK KaK TAM CYLIECTBYIOT
bojice BIArONPHATHHIE YCHOBUA LS GRICTPOrO paccenBaHHs W HelTpanu-
LIHHA PAAHOHYKIHAOB W MEHbBILE BOZMOXHOCTEH NS 3aXOPOHEHNWA BOI-
IthiX OPTaHH3MOB, CNYXAallWX OOBEKTAMH MOPCKOTO Npombicna, QOaHako
HIATENBHOE H3YUEHUE TMAPONOTHYECKOro pexXyMa rnybokux {Gonee 7 KM)
MIANHE TT0KA3a10, YTO OGHOBAEHHE MYGHHHBIX BOI OKeaHa NPOMCXOIUT
meHee ueM 3a 100 steT, a B page cnydaes moabeM BOAB ¢ FYGHH CBhille | KM
OCYMIECTRAACTCS BCETC 32 3—4 roma. TaknM oBpa3oM, naxe cBepXrayboKne
BHAIHHBL He MOTYT CAYXKHTE JOCTATOYHO HAAEXKHBIM MECTOM 3aXOPOHEHHUA
PAO.

K HacToaiueMy BpeMeHH BHpaboTAHBI CIEOYIOIME TEXHONOTHH 3aX0-
poHeHud PAQ: 1) ansg 60AbIIHX KONHYECTE BLICOKOAKTHBHBIX OTXOI0B ~—
KOHUEHTPUPOBAHKE H NOCACIyIOUIee XPaHEHNE {MTOCPEACTROM OCTEKTOBbI-
niHHA, GETOHHPOBAHKA 1 OCAEIYIOLLETO CKNAIUPOBAHMA B rAYOOKHX IIaX-
riX): 2) AN HeGOJBLIHX KOAHYECTR BhICOKOAKTHBHEX PAQ — n3BneverHne
NOATOXHBYUINX H30TCTIOB ¢ BHICOKOH TORCHYHOCTBIO (SIHOBUTOCTBIO) Tie-
Pl YAaneHHeM OCTaTOYHOA aKTUBHOCTH; 3} IUTd OTXONOB CpeaHeil cTene-
1Y aKTMBHOCTH — XpaHeHHWe (HanpuMep, B CNeUHAtbHBIX (acceiiHax moa
BOSOH) TIO BOCTHXEHUIO PACNIANA KOPOTKOXHBYLULMX HIOTOMOB H NOCHELY-
wilee pacceUBAHNE B TOH HAW HHOMH cpeje; 4) A1 OTHOCHTENbHO HeGONL-
1IHX KOJIHYECTB c1ab0aKTHBHBIX OTXONOE — pasbanieHHne (HanpuMep, Bo-
noit) H Nocneyollee pacceMBaHUE B BOAE MOPEH H OKeaHoB. Her HyXahl
tOBOPHTDB O TOM, YUTO NMOCAEAHHI CMOCOD PKOMOTHMUYECKH OMACEH.

CyLIeCTBYIOT H APYTHE, B TOM MHCJE 3K30THUECKHE (HATpUMED, BHIO-
e PAQ B KOcMOC) crmocoGH XpaHeHHA PAIHOAKTHBHBIX OTX0A0B. Bee oHH
choxHb ¥ goporoctoaumi. [pu noGom cnocobe xpanerua PAO nonxHbl
OHTH H30NUPOBAHLI OT GHOXHMWYECKOTO KPYTOBOPOTA HIEMEHTOB B 6i0-
cthepe.

ASC oKa3BBAKT CHILHOE TEIIOBOE BO3ASHCTBHE (TEMNIOBOS JaTpA3He-
nHe Guocdepsl) Ha OKpyXaloWylo Cpely, 0cOGeHHO HA eCTeCTREHHEIE BO-
noeMel. COpoc Terma B okpyxaloniyio cpeny ot ADC B 1,5—1,8 pa3 6oe-
nic, yem ot TIC, uto obbsacHseTcs pasHuuel B snaueHusx KIJ, pasHeix
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30—40%. Pacxon Bogbl Ha OXNAXKIAECHHUE, HAIDUMED, JUIA OTHOH U3 Kpyn-
HeHIIKX 0TeYecTBeHHHX TeTUTOBBIX cTaHUHi — KoHakoscKoi TPIC co-
craBaseT 70—90 m3/c (cTok Takux pek, kak KOxHbiii Byr). IIns MOmHEIX
ADC ator pacxol JocTuraeT 180 m3/c. HanBobluy1o 0nacHOCTb MPeACTaB-
Aset oxnaxngawas ADC pona, coOpachisaeMasi B IpUPOIHLIE BOLOEMbL TIPH
temneparype 40—45°C. Takue Tenaossie COPOCH MPHBOIAT K HIMEHEHUIO
TEIVIOBOTO PEXHMA PEK M 03ep M, KaK CIeACTBHE, K THOETH OTAENBHEIX BOX-
HHIX OPraHH3MOB.

O macurrabax TeoBoro 3arpasHeHna ropoput takoil gaxt. B CIIA —
HauGonee KPYTMHOM NMPOM3BOOHTEAEC SHEPIMK — U oXNaxaenusa cbpoc-
Hbix Bog TAC 1 ABC noTpebyeTcs, COIMACHO PacueTaM, TPETh CTOKA BCeX
pek crpansbl, [TogToMy MMeeTed NPoeKT cOpacEIBaTE HaTrpeThE BoIN ADC B
Mope.

MoMUMO repedHCIEHHBIX HEROCTATKOB ADC, cleayeT OTMETHTD elle
JBa OGCTOATENECTBE. Bo-nepBHX, KpaiHe oNacHLIM ABAAETCA TO, 4TO 6OMTh-
IUMHCTBO HblHE BEHCTBYIOIEHX ADC pasMeeHO BOANU3H KPYITHLIX TOPOTOB
H OKOJIO KPYIHBIX BOJOEMOB U PeK; HEKOTOPHIE H3 HUX HAXOOATCS B MeC-
Tax, rie 3abnKCHPOBaHLl paznoMbl 3eMHOM Kophl. Bo-BTopbix, Ha coopy-
xKeHWe ADC Tpebyercs 3aTpaTuTh 10 25% CTOMMOCTH 31EKTPOSHEPTHH,
koropyie ADC BeipaboTaet 3a BpeMA cBock paboTel, B-TpeThux, npogon-
XKHTeAbHOCTh paboTal ADC cocTapaset 40—50 ner, nocse yero AonxeH BHTh
NMPOH3BEACH ASMOHTAX 000pPYROBaHHA, 30aHUH, COOPYXKEHWA H rTOABepr-
HYTA PeKYIBTHBALINA 101HasKa. loacunTano, 4To Ha 3TH paboTH Heod-
XOAMMO 3aTPaTHTh CPEACTBA, BIIOJIHE CONIMEPUMRIE CO CTOMMOCTBIO CTPO-
HMTENbCTBA CAMOM aTOMHOM 3JIEKTPOCTAHLMH, 3Ta NMpoHaeMa oUYeHb akTy-
anbHa aaa Poccnn: GonburHHCTBO e¢ ADC yXe BrpaboTanu cBoii pecype.

VKasaHHBe DKONOTHYESCKHE NPobneMbl, CBA3aHHEE C «<HOPMaJbHEIM»
(YHKUHOHUPOBAHHEM, HE MAYT HH B KAKOE CpaBHEHHE C NIOCICACTBHAMH
KpyIHOMaclLTabHBIX apapyi Ha ADC, Tonbko B 3KOHOMHYECKOM ACMEKTe
apapup Ha ADC «Tpu Maitn Alineno» CLUA u Ha YepHoBnubckoii ADC
06epHYIHUCh JeCATKAMH MWJITHAPIOB ZONIApOE TIPAMBIX YOBITKOB W, NO-
BHAMMOMY, COTHAMM MIJLUTHAPIOB KOCBEHHbIX.

Crpax nepen noaoHeIMU KaTacTpodaMH pe3ko HIMEHH OTHOILCHHE
noaeil K aaepHOi 3HepreTHKe, MOACPBAN AOBepHe K HagexHocTH ADC.
CIHA, Anonusi, BenukoOpHTAHHA NPUTOPMO3IHAH CTPOUTEECTBO HOBRIX
ABC, npyrue ctpansl (Ilpeuns, ABCTpHA) OTKA3ANHCE OT HETO COBCEM H
JAXe MOCTENMEHHO 3aKPHBAOT YXe aelicTsyowme. TToHaTHO, yTO pagHo-
hobua B NeppyIo 0Uepeb 3aTPoHYA HaceneHne Pocchn.

MeponpuaTas no nopmennio ypoeaa Gezomacnocra ADC. INocne Tpa-
reaud YepHoObing ObLTH NPOU3BEACHH KOPEHHLIC YCOBEPIIEHCTBOBAHUA
TEXHONOTHIH A0¢PHOR De30NACHOCTH OTeUeCTEBEHHRIX ADC, KOTOpHIE 10~
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SHULIIH BEIBECTH HX H2 YPOBEHB, NPEBbLIAICIIMIK CPeHEM WPOBLIE [10Ka-
kireni 6ezonacHocTH (Taba. 2.10).

B RacToAllee BpeMA HHTEHCUBHO NMPOBOIATCSH paboTH, HMEIOLIME Lie-
I1bIO MOBBICHTL Be3omacHoCTs IKCmayaTaunu ADC.

Tabnuya 2.11

Tabnuya 2.10 Aunamuwxa nokazaTonei
MoxazaTenu GezonacHocTw A3C GezonacHocTh
MokaszaTenk CpepHe-
Crpana 5e30MACHOCTH Fon u:::aoﬁ Poccun

CLWIA 0,9 1892 1,6 1,8
|Tepmanus 0,2 1993 2.0 1,1
AnoHwna 0,02 1994 1.1 0.5
Poccus 0,5 1995 1,0 0,7
YKpauHa 1,1 1996 1,0 0,5
BenukobGputanua 1 '
Ddpanuna 0.9
Kopen 0,9
CpegHeMHPOBOIA 1

Mpumedsanie: B KaYeCTBe NokasaTenelh GesonackocTi ASC NpMHATO YMCno cpataTki-
naHuii agapuitHol satlnThl Bnoka AQC 3a ceMb ThICAY YacoB aKCNnNyaTaumH {1 roa).

A

Puc. 2.6. KoHCTpyKTHBHLIE Gapbepbl NOKANW3BUYM PafHOaKTUEHLX BEWECTs
Ha A3C:

A — cepdeynux TBIMT (1 — mamepuan mampiiist cepdevruka TBOA, 2 — adepHoe
monnuen); & — TBA (1 — monnuenas xoMnoauyus, 2 — obonovka TB3A, 3 —
menfoHocumens); B — naponpouseodawan yemaroexa A3C (1 — xonmyp nep-
GUYHO20 Mmennonocumens, 2 — sawumnan obonoyxa); I' — cucmemMsa oYucmyu
2a3006pa3tbix extfpocos (1 — 3anopHas apMamypa, 2 — (hunbmpst, 3 «—— geHmu-
nAMop, 4 — 2aszonsdep)
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OcHogHanA 3a1a44 B ipobieme obecneuenns desonacHocTH ADC co-
CTOMUT B TOM, Y4TCOB! HAAEKHO NOKANHICBATE OCKONKHY AENEHHS H IPOAYK-
TH HX PalHOAKTHBHOTO Pacnaja KakK fIpH HOPMaNbHONH IKCHIYaTaluuy,
TAK H MPH BO3MOXHBIX ABAPUAX, CBA3AHHBIX ¢ NOBpexAcHueM o0bopyao-
BAHHA, HEHCMIPABHOCTAMH B CHCTEME YIPABNEHUS, OLUHOOYHBIMH ACii-
CTBHAMH OOCIYKHBAOUIEND NEPCOHANA WU CTHXHRHBIMUA GESACTBHAMM,
Ans nonHoit rapaHTHK 6e30MacHOCTH OOLIYHO ITPEAYCMATPHBAETCH He-
CKONBKO 3aUUTHBIX GapbepoB. B o0LeM ciayyae ux MOXeT BGLITh YeThipe
(c™. puc. 2.6, A.T1. Hukurun, KO.B. HoBukoe, 1986 1),

MepBbIM GapbEPOM CAYKUT MATPHLIA € pacnpefeNe HEbIMH HACTAUAMH
SAEPHOTO TOTUTHBA. BTOphiM — 060104KY TENAOBELICAAIOWIMX JNECMEHTOB
{TB3nos). Ponk TPETLErO BLITIOAHAIOT KOPNYC PEAKTOPA H KOHTYP LIHPKY-
JALHN TEMACHOCUTENS (TTEPBbLI KOHTYD), [IPENATCTBYIOLINE BhIXOAY MPO-
OYKTOB neAeHud npu pasrepMernsauun TB3Jlos. Hakonen, B kayecTee
YeTBepTOTO Happepa MOryT GhITh MCMONB3OBAHB] CIIELIMANBHEIC 3ALHTHBIE
oBOMOYKH, UCKNIOHAIDILHME 3aTPA3HEHUE aTMOCEpbl TIPH PasYIUIOTHEHUH
KOPIYCA PEAKTOPA MM KOHTYPA LIHPKWIALHH TETIOHOCUTENS. 3allUTHEIE
0BONOUKE — ITO CILIOILHbIE XKele300ETOHHBIC KW META/UIHYECKUE COOPY-
KeHHS, PACCYHTAHHBIE HA CHUXEHHE AaBaeHus (puc. 2.7), yaepxaHue pa-
AWOAKTHBHOFO Napa W YAaBIUWBaHHE
PATNOAKTUBHBIX NMPOAYKTOB B CIy4ae
MAaKCHMaNbHOH NpoekTHOI apapHu
(B 3TOM Cayuae Mpeanonaraercs
MTHOBEHHBIH pa3pus Tpybonposoaa
HauBonswero xuaMmerpa. [Ipy co-
opyxeHuu ADC obopynoeaHHe nep-
BOTO KOHTYPa, KOTOPLL NPY aBAPHH
MOXET CTATh UCTOUHHKOM pacnpoc-
TPaHEHHS PATHOAKTHBHOCTH, Pa3Me-
1aeTCA B TepMETHYHBX GoKcaXx,
CHabXeHHBIX CHCTEMAMH CHHXEGHHA
JaeneHHs napa. Bokcel, no cyme-
CTRY, PEIUAIOT TY XKe 3a1a4y, 94To U 33~
1HUTHas obonouka.

Pewenuio 3ana9u 6e30nacHOM
IKCIVIYATALIHA FOMYHHEHA JaXe ap-
Puc. 2.7. PasmelLenme 060pyaoBaHua XUTEKTYDPA MIABHOIO 31aHUA ASC,

AJC sHYTPW 3aWNTHONR OBONOYKN: KOTOPOE CKOMNOHOBAHO MO 30HAM.
1 — napozene, ;2 - -
eiabosstepemapi 2~ WPGTS: B o cxporoco pekana sosuox-
HO BO3AeHCTBHE HA NEPCOHAN HOHU-

3 — peaxkmop; 4 — xonbuyeeoii bax
Buono2uvecKol Iatums! SHPYIOLLIETO HINYHCHHA, 3 TAKXKE 34~
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[¥I:KCHHE BO34YXa W MOBEPXHOCTEH OBOPYLOBAHHSA PAIHOAKTUBHLIMH BE-
INCCTBAMM.

B 308¢ cpobGoanoro peXHMa BAHAHHE PaiHALMY NOJHOCTBIO HCKIIOYE-
nu. lNpamoe coobilieHHe MeXIY 30HaMH HEBO3MOXHO. JocTaBKa MaTepua-
not, 060pyACBaHHA, NPUBOPOB B 30HY CTPOIOTC PEXXHMA OCYILIECTBASIETCA
Y¢Pe3 OTAENBHBIE BXOALI H TPAHCTIOPTHLIE AYTH. JII0A# MPOXOAAT TYAA TOAL-
KO} CPE3 CAHIPOIYCKHHK.

B cBOI0 0YEpEnDb 30HA CTPOrONQ PeXHMA paituTa Ha OMELIEHHA no-
CIVAIHHOIO [IpebbiBaHKA NEPCOHaNa, MONYOGCNYKUBAEMBbE (paspellaeTca
e pHOAHYECKOe MpeGbiBaHie ioaeil PO BpeMa paboTh peakTopa) U Heob-
CNyXXHBaeMele (Bo BpeMd paboTe peakTopa Bxol TyAa 3anpeieH). JUTsa Kax-
noi W3 ITHX rPYTIH CAHUTAPHLIS NIPABK/Ia YCTAHABNKBAIOT HHIHBUAYAJb-
e AONYCTUMBIC YPOBHHM PadHallHCHHOTO BosgeHcTBud. Mccnenopanws,
npoBeeHHbIE Ha IeHCTBYIOLLIMX ATOMHBIX CTAH IHAX, TIOKA3HIBAIOT, YTO pe-
MH30BAHHEE NPH MX COOPYRCHHU Mephl 0GeCTieueHHs palnautoHHoi
YWONACHOCTH CO3JAIOT HANEXKHBIE YCIOBUS AN 3KCILIyaTaUuMH ADC B co-
IHCTCTBHN € TPeGOBAHUAMH NEHCTRYIOLIAX CAHUTAPHBIX HOPM ¥ TIPABKA.
lix, Ha benospekoit ADC dakTHuecKH 1036 001yueHUs NEPCORaNa B ABA
Ppida HHXE JonycTuMoro ypobHA. Eile GnaronpuaTHell nokasatenn Ha
{loso-Boponexckoit ADC, rae rogoBad 103a 00Ny4eHHS HE PEBbILIAET
1% o1 ZomycTUMOiL.

Hna cHMXEHUA YPOBHS PATHOAKTHBHOCTH BHGpocoB ASC npuMeHs-
1TCH COBPEMECHHBIE TEXHONOTHH GinbTpauuy. PanMOaKTHBHBIE a3l 110-
CIYIMAIOT B CUCTEMY OUUCTKH, COCTOALIYI) W3 A3D030NBHBIX, YTOMLHbBIX
ip1ABTPOB U ra3roONBAEPOB, TIe OHH BHAEPXUBAIOTCA IO PACAANA KOPOTKO-
AHBYUIHX PATHOHYKNHAOE H TONBKO 3aTeM cOpacHBaTes B atMochepy. B
MeeTe BHIOPOCa rasoB NPOM3BOAHTCA HOCTOSAHHOE U3MEPEHHE X PACXOLA
1 PaAHOAKTUBHOCTH. PanHalHOHHAA 0OCTAHOBKA BOMAYIIHOH CPEIEl KOH-
IPOJIKPYETCA HA PANTHUHBIX YIaNeHHAX B paauyce Ao 60 kM ot ADC, npu-
M CTyx0a BHEIIHSH JO3HMETPUM Ha BCEX MOCTAX MPOBOAUT, KPOME ITO-
10, OT60p Npos MOYBRDL, BOAHN W PACTUTENHHOCTH.

Ha ADC pa3pa6GaTHBaOTCs MEPBI ANSi MAKCUMANIBHO BOSMOXHOTO HC-
K 1IOYEHHA cOpoca CTOYHBLIX BOJL, 3arpA3HEHHLIX PAAMOAKTHBHbIMH Belle-

¢rEMH. Tak, B BOZOEMB Pa3peLllaeTcd OTBOAMTD TOMKO CTPOrO ONpene-
‘WHITOE KONMHYECTRO OYHILEHHOH BOAB ¢ KOHLUESHTPaUKeH paqHOHYKIHAOB,
ne NPERBIIAIOIIEH YPOBEHL AN TIHTbEBOH BOALL. B ¢BA3H ¢ GonbLuKM pac-
\ONOM BOIOB HA OXaxAeHue BONbIIce BHUMAHHE YaeaseTcs paspaborke
KIMKHYTHIX LUHKA0B OXIAXKACHUA M HOBBIM cocobaM OTBOOA TEMAOTHL, B
1OM YHCAE H BOJAYWIHO-KOHAEHCAlIHOHHBIMH YCTAHOBKAMM.

Onxako BospeiicTBie ADC Ha OKPYXAIOWLYIO CPEAY HENb3S paccMar-
HIKATh H30MHPOBAHHO OT APYTHX CTadMif ANCPHOTO TOTLTHBHOIO LMKIA
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(SITL1). ATL srAiOYaET CACAYIOIME B3AHMOCBA3aHHbie TPOH3BOACTBA: A0~
fLluy ypaHOBOH PYAb!, ee nepepaboTKY ¢ MONYYeHHEM YPAHOBBIX KOHLIEHT~
paToB W rekcabTopuaa ypaHa; pasneicHue H30TONos (o6oraleHne) ypa-
Ha; uarotopneHne TBOJIor; pereHepaiuHio oTpaboTaHHOTO 408pHOTo TON-
JIMBa Ha PaTMOXHMHUECKHX 32B0JaX, XPAHEHHE, OTPAGOTKY H 3aXOpOHEHHe
OTXOHOB BHICOKOH K HW3KOH YIeJIbHO aKTHBHOCTH ; TPAHCIIOPTHPOBKY TOTI-
JIMBA ¥ PALHOAKTHEH KX OTXONOB MEXAY DA3THYHEMH NPeANPHATHAMH ATl
(puc. 2.8).

MNepepaboTka orpaboTatHoro sinepHoro Torusa (OAT) apaserca Han-
Gonee omacHoM YacThIO ANEPHONO UKKIIA, IIOCKONLKY oKono 9% npoayk-
TOB [IE/ICHHA NOMAJAET B BHCOKOAKTHBHEIE oTX0an (10°—10% Br/n). Mo
3TOH NPUUHHE PATHOXHMHYECKHE 3aBOAL NPHIHAHL CAMEIMH OTTaCHBIMM
cramuamu ATLL

PasHoxuMUTecKne 3aBoin pacnoNoXeHb Ha Ypaie — Ozepck (Yeurs-
6uHck-40), 1 K0xHoi Cubnpu — Kenesnoropek (KpacHoapek-26), Ce-
eepck (Tomcx-7).

Moy pasMeiIeHHN ITHX 3aBOSOR, K COXANCHNIO, HE OBUTH YYTEHEl BO3-
MOXHOCTH ABAPHITHEIX CMTYALIMIT, KOTOPLIE MOTYT OKa3aTh CHNBLHOE BO3-
JeHCTBHE KaK HA OKPYXAIOUIYIO TEPPUTOPHIO, TAK H Ha HaceneHue, Bee 3a-
BOJbI HAXOOATCA B HEMOCPEICTBEHHOA GMH30CTH OT KPYTTHHIX FOPOAOB, ABA
13 HUX — B BEPXOBLsIX KpyIIHeinux pek Poccun. Kpacrospekuit IXK pac-
nonoxeH B 40—50 kM or KpacHospeka, moa 3emneii. Ero nokpeisaer 250-
METPOBLI KAMEH HBIH KOJIMaK. BTO NPEeANPHATHE OTIPEASIIACT PAsHALINOH-
HyI0 06cTaHoBKY B GacceliRe p. EHHCeH Ha BCEM ee NMPOTAXCHHH — OT

WarotoneHwe
WsroToeneiue TORAMBHEIX
DoGrua Hox .| Oborauierne | »
HOBOW pyab! 7 ORHOTO o ypana 3MEMEHTOB
e > ColpeA (TB3ToB)
F Y
3axopoHeHue PeraHepauua Buinepxxa
papnoaKTMBHbIX oTpaboTaHHoro orpaGoTaHHoro
0TX0N0B TONNWBA TOMMBE

Puc. 2.8. OCHOBHbIE TOXHONOTWYSCKUE 3TanNk! NOMYYSHUA W UCNONBICBAHKA
aTOMHOA IHEpPruK
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1. KpacHodpcka ao yctba. Ha npaeom Gepery p. Exuceii, B 60 km ot Kpacto-
H[WKA HHXE IO TEUEHUIO PEcTIONOXeH NONUIoH «CeBepHBI» NS XpaHeHHs
AIKHX CPEIHEAKTHBHbIX OTXOROB. 2KIAKHE NPOMCTOKH TIEPEIaOTCH Ha No-
UIOH MArVCTPasIEHBIM TPYOOMIPOBOAOM LUTHHOA 15 kM. OTXOAB 3aKa41Ba-
ICH N0 3EMNI0 B BOAOHOCHBIE IeCYaHO-TIMHUCTBIC TOPH3OHTHI HA TYGHAY
A00—500 1 130—220 M. XpaHwiuine 3a BpeMs CBOETO CYIIECTBOBAHHS NPH-
130 MIUTHOHB! KYOOMETPOB OTXONOB 001IeH aKTHBHOCTBIO 0K0A0 102 Ku.

CHOUMpCKUE XHMAYeCKU KOMOGHHAT pacrionoxen okoje ropoaa Ce-
nepeka (Tomek-7), 8 15—20 kM o1 Tomcka. KoMILieKe BKAKOMAET NATH pe-
JAKTOPOB ¢ rPpaPUTOBLIME 3aMEAAHTENAMHA M XUMKoMOuHaT. KoMBunar
HMECET TONTHBLA LUK NepepaboTKH — nepeHyHOE 0boTalleHHe, HapaboTKa
114y TOHMA, YCTZHOBKA ANS OTASNEHUS FUTYTOHHA OT BHICOKOPAIHOAKTHB-
ILWX TIPOAYKTOR pactiana, BTOpHUHas nepepaborka oTpaboTaHHOTO ypaHa
¢ HCMOAB3OBAHHEM TEXHOAOTHH GTOPHpPOBaHHA.

HcnonbsosaHre KOMGMHATOM COBPEMEHHBIX HOBEHIIHX TEXHONOTHIA,
1 TOM YHCNIE H MIA3MEHHEIX, TIO3BONAET MONY4aTh 060ralieHHKH YpaH Bhi-
COKON) KadeCcTBa.

CyluecTBeHHOMY BO3AEHCTBHIO TIOABEPICA PAA FOPONOB NIPH aBapHsIX.
13 1957 r. Ha TTO «Mask» npon3oLLIen B3ppIE ONHOTO H3 XpAHHAKIN KHIKHX
I'AQ. B peayabTare nepeHoca NpoayKTOB aBapHi B CEBEPO-BOCTOYHOM Ha-
npasTeHnu obpasosanca BocTouHo-YpanbcKnii palHoaKTHBHAL caen, 3ar-
PHSHEHHBIMH OKa3anHch yuacTku Uenabnrckoit, Exatepunbyprekoit, Tio-
menckoit obnacreil. B aibpocax npeoGnagamny crponunit-90, uesuii-144,
nesuii-137.

C uenbio NOBLIIEHHs SKOHOMHYECKHX roKasateneit paboth ADC, a
LIKKE O CHHXCHHA BETHYHHBL PACCEHBACMON B OKpyXalollleil cpene
MICPTHA AKTHBHO pa3pabaThiBacTcs NPeINoKEeHHE COSHAHMA KPYTTHBLX KOM~
1nmekeos Ha 6ase ADC, B KOTOPBIX OyIeT HCMOML3OBATHC «COPOCHOE Tem-
10» IMEKTPOCTAHUKHA B TEIUTHYHBIX XO3SHCTBAX LIS PacTEHHEBOICTBA, B
PUIOHBIX BOAOEMAX M T. H.

Hu3skuit ypoBeHb HCIONBL30BAHHS SAEPHOTO TOPIOYEro B PEAKTOPax Ha
ICIUIOBBX HEHTPOHAX M COOTBETCTBEHHO Boabiolt 06beM oTpaboTanHoro
YACPHOTO TOMNTWBA YCTPAHSAIOTCH TTPH MCTIONB3OBAHMH TAK HA3bIBAEMAIX
PCIKTOPOB-Pa3IMHOXUTENCH Ha GhICTPLIX HEHTPOHaX. B Takux peakropax
NPOHCXOIHT NPOLIECC PACIIHPEHHOID BOCNPOU3BOACTBA AAEPHOTO TOILTH-
nit; 06pa3yeTcs MIYTOHUH — HOBOE TOTUTHBO. DTO NO3BOIAET BOBJNEYE B
IOILTHBHBIH HHKN BECH ECTECTBCHHBIN YPaH, 3 He TO/bKO ypaH-235, KoTo-
[0 B HEM copepxuTea beero 0,7%. B 3ToM oTHOLIEHWN OTeYeCcTBEHHAS
A FOMHAA 3HEPFETHKA MOXKET TOPAHTLCA CBOMMH JOCTHXEeHMAMH; Ha Beso-
spckoit ADC umenu M. B. Kypuarosa B kavectse TpeTsero 610ka 6buia mo-
CIPOEHA HOBAsl MTPOMBIILIEHHAA ADC ¢ KpynHeillinM B MHpe AaepHLIM

| AU ILICHHAN 3X0A0MIA
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peaxTopoM Ha 6bicTpbix HeiiTpoHax BH—600. Ero Temnopast MOIHOCTH CO-
craensier 1470 MBT, a snektpHueckaa — 600 MBt; npu 3ToM 6bL1a BABOE
yBeJIHYeHa IIYOHHA BLITOpaHus saepHoro Torusa — 10% BMecTo 5 H mpo-
TONKHTENBHOCTE paGoTh MeXAY OCTAHOBKAMM HA MEPETPY3KY TOMNMEA —
150 cyTok BMecTo 50. B neperiekTHBE B peaKTOpax Ha GRICTPbIX HEATPOHAX
MOXHO HCITONL20BaTH pakTHyeckH Bee 100% mobripaeMoro ypaHa, Coue-
TaHHEe MOAODHEIX PEAKTOPOB ¢ PEAKTOPAMY HA TETIIOBLIX HEHTPOHAX MHO-
TOKpaTHO YBETHYHT NPOHU3BOACTBO 3HSPTHHA U3 ypaHa.

PaccMaTpHBas BONPOC O NepcnekTHBax ANEPHON SHEPTETHKH, cneayer
06BEKTHEHC OLCHHTE JaHHBIE NG PA3BEAAHHBIM Y NOTEHUHANBHO HW3BIC-
KaeMEBIM 330acaM aHeproHocHTenei (tabn. 2.12).

Tabnuua 2.12
PasRenaHHbLI® M NOTEHUMANLHEIE 3aNACH) HBKOTOPEIX 3HEPrOHOCHTENeH
(Blonneters UHHWAATOMUHGOpM, Ne 12, 12998 1.)

B ToM yKche Cpok
OHepropecypcs: | 3anacsl, 10" fix| noreHumancheie, | oSecneuennn,
16
Yronk 18000 11000 250
[HecbTs 1400 3500 45
Iras 2300 11 000 60
HnepHan sHepMR: 2000 8000 55
— 3AMKHYTLIV AgepHLIA 300 000 600 000 3300
TONNMUBHBA

Kak cneaver u3 1aéa. 12, B MPOAGILKMTENBHOH NEPCIIEKTHBE H3 BCEX
TPanHUMOHHKX 3HEPrOHOCHTENEH 4eIoBEHECTBO MOXET PACcCUHUThIBATE
TOJIBKO HA YIOJb H SIEPHYI0 Hepriio. OnHAKO IWHPOKOMAcILTaGHOoe NpH-
MeHeHue ADC CTAHET BOIMOXHEIM TONBKO MPH YCTPAHEHUM IKOIOTHYEC-
KHX OrpaHMYeHHit, 9aCTh KOTOPHIX paccMOTpeHa Builie., B Poccun, moxo-
X€, MOCTENeHHO NPeOAOieBaeTes YePHOOBLILCKHI CHHAPOM M Ha epCTieK-
TUBY NPEATIONATAETCA OTlepeKaloLIee Pa3sBHTHE aTOMHOM SHepreTHKH. Tak,
3a 2001—2010 roas npeAmoNaracTca 3aKOHIHTH CTPOUTEECTBO NIATH pe-
aKTOPOB M NOCTPOHTH elllé TIATh HOBLIX, YBEANIHB TEM CAMBIM YCTAHOB-
JieHRyio MowHocTs ADC Ha 10 TBT. B cheayioliee aecauieTde HX MOTI-
HOCTB DOJIKHA BepacTH a0 35 BT no MHHUMAaNbLHOMY BapHaHTY H Ha
52,6 TBT (T. &. YBEIMYHTBCH NMOYTH B 2,5 pa3a) No MaKCHMalbHOMY, BT0
o3HavaerT, uto fons ADC Oynet aoBeaeHa ao 20%. Ipu atom crpaternyec-
KHM HAMPABACHHEM PA3BUTHS aTOMHOU 3HEPTETHKH B POCCUH ABNACTCH
3aMbLIKaH1E AHepHOro TOILIMEHOTO LKA, Bo ncnonHeHHe 3Toro HaMege-
HbI KOPEHHAA MOAEPHH3ALNS PAAMOXMMHYECKOTO 3aB0aa o nepepaboTke
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811 -sasona PT-1 B Osepeke, a TakkKe OKOHYAHHE CTPONTRNBCTBA H NYCK
sinona PT-2 B 2Kenesnoropeke MewiocTho 1500 T B roa ¢ mpon3BoACcTEOM
npunamnuansioe noporec MOKC — tonnnea (cMeWIaHHORO ypaH-nAyTo-
HUCBOTO TOTUTHBA) ¢ NOCAEAYIOUIMM HCTIOAB30BAHHMEM €10 B PEaKTOpax Ha
DIICTPHIX HEHTpOHAX.

B page cTpaH OCHOBHLIM HanpabaeHWeM B obecneyeHHH 6e3omacHoc-
11 AJC NpH3HACTCA pa3sMELCHHE WX Mo 3eMell, BMECTO 3allMThl peak-
LN NPOYHBIMY OBONOUKAMH. YK€ HAKOIUIEH B 3TOM ITAHE HeManbiit
MUPOBOH MOAOKHTEALHBIA ONBIT: NOA 3eMIeH GbLIH paIMelucHB AIepHbIE
peantopsl B KpacHosipcke-26, Yyae (Dpanunsa), Xanaene (Hopeerns),
Areere (Wsenud), Jyuepre (Weelinapus), Fambonare (CUIA). Kpome
1010, DEANbHbBIE YCIICXH B oBAACTH pa3paboTKH THHMI IEKTpOTIepeaay Ha
HPMIILATE CBEPXTIPOBOANMOCTH OTKPOIOT AEPCNEKTHBL CTPOUTENLCTRA
soliHeiX ADC B OTHANIEHHBIX H MAJIOHACENEHHBIX PETHOHAX.

Inasa 3.| AnbTepnatusHas
npupoaocheperaiowas
3HepreTUkKa

§ 1. AnbTepHaTUBHbIE UCTOYHUKW SHEPrUn

MoMUMO WHPOKOTO UCTIONB30BAHHA HEBO30GHORNACMEBIX HCTOTHHKOB
micpruy (yroib, HediTb, ra3, aAEpHOE TOTLTHEO) AKTMBHO W3Y4aeTCsl M Pea-
NIYETCA BO3MOXHOCTD [ONYUCHHA JHEPTHH 34 CYET ANTKTEPHATHBHHX (He-
1 PULMLUMOHHAIX) PECYPCOB, TAKHX, KAK SHEPTHs BETPA, CONTHLA, TEOTEpMATih-

1131 H SHEPIHMSA BOJH, 8 TAKXKE APYFUX HCTOUHHKOB, KOTOPLIE OTHOCATCA K
IICHCHEPNAEMEIM, BO30OHOBAAEMBIM 1 KONOTHUECKH YHCTHM (puc. 3.1).
Kak uapecTHO, pazinure MeKAy HeBO30GHOBAAEMBIMH HCTOYHHKAMU
1 5O30GHOBAIEMBIMI COCTOHT B TOM, YTO UCTO/I30BAHHE MMEPBBIX OKA3KI-
wiCT 3AMETHOS BAvaHue Ha Guocdepy, NPHBOIUT K AONOIHUTETBHOMY Ha-
1peny ee y4actkoB. [1oaToMmy »TH BHAK HCTOYHWKOB 3HEPTHH HA3LIBAIOT
10HABAMOINHMY, 4 BTOpbie Hegobasmuomamn, [JeiicTBuTentHo, 3a6upas
CANEYHEIE AYYM B ¥CTAHOBKY, KOTOPbIC PAcNONOXeHbl HA MOBEPXHOCTH
leMIIN, YETOBEK M3LIMAET S3HEPIHIO H3 LMKNA €€ HAIPEBAHKUA, 4 3aTeM (mocne
NCHOTBR30BAHKA) BO3BPALLACT IVIAHETE B TOM XKE KOJAMYECTBE B BHIE TENNA.
Hnave roBops, CKOMKO B3ATO W3 3HEPTETHUECKOTO (HOHIA, CTONEKO K BEpP-
uynach B cpeily o6MTaHudg B e Temna. Hanmporue, aobarnaomas sHep-
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Puc. 3.1. Knaccupukaums anbTepHaTHBHBIX HCTOYHUKDS 3HEDIMK

rdf B COCTBETCTBHH C BHILIEH3IOKCHHLIM MOXET PACCMATPHBATLCA KakK
3HEPrus, 3arpsa3HAIoNaA cpely OONTAHUS YeAOBEKa,

FlpH coBpeMeHHbIX TEXHONOMYAX MPEeHMYLIECTBEHHO MPOH3BOAMTCH
zobasnsaloman SHeprus. Ee pocT ofocTpsieT KauecTseHHO HOBYIO MpobJie-
MY 33LIHTH reorpadnueckoit 06o104kH U Guocdephl 0T NPAMOTO 3HEPTE-
TUYECKOTO MEPEIPERa. SHEPTOBCOPYKEHHOCTD YETOBEYECTEA CTPEMUTE Nb-
HO YBETHYHBAESTCA, K 3TO PHBOANT K TIOBLILEHHIO CPEAHNX TEMIEpaTyp
TIPH3EMHEBIX cioek atMocdieprl. T1pH cOXpaHEHHH COBPEMEHHBIX TEMIIOB
TEXHHYECKOTO Pa3BHTHA XO3AUCTBEHHAA JEATCNBHOCTE Moaeit yepes 50—
70 neT oKaXeT CYMISCTREHHOE BOZACHCTBHE HA KIHMATHYCCKHUS YCITOBHA
MHOTHX CTPaH W PETHOHOB MHpa. BOIMOXHH TasHHE TONAPHBIX NLIOS,
aKTHBH3AUMA celell, BOSHHKHOBCHHE 3aCYXH B OOHUX padOHAaX 3eMHOTO
WAapa ¥ 3HAYNTENBHOE YBETHYEHHE OCAIKOB B APYTHX.

CornacHo MHEHHIO YUeHLIX, 6e30NacHHi npenen HCnoAb3oBaHuA J0-
GapnAOIIeii HEPrUY (CBOEro PONa IMMHT TS YEJIOBEYeCTBa) COCTABIIAET He
Gonee 0, | % MOMHOCTH NAJATOLLECH HA 3EMITIO COTHEYHONW SHEPTHH, T. €. 0KONIO
100 mypn xBr. Cetiuac seMHas HUBHIM3AIHA NPOW3BOLHT WIS CBOHX HYX1
(IPOMBINLIEHHOCTD, OHIT, TPAHCIIOPT) A0DARTAIOUIYIO SHEPTHIO MOLTHOCTBK
10 mapn KBt — Beero B 10 pa3s MeHbLIe JOMYCTAMOIO Npenena.
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[MocneaHHe AECATUNETAS €XETOAHBIH NPHPOCT FHEPrOMPOU3BOACTRA
cucraBnsier okono 3% B roa. [pH coxpaHeHuH TAKOro TeMna NpUpocTa
NOOABNAIOLIEH SHEPTUN AOAYCTHMBIH Npeaen OyIeT ACCTHIHYT depes 75 aeT.
Ve B cepenvbe XXI 8, pocT NMPOU3BOACTBE HEBO30OHORANEMBIX BHAOB
HICPTHH JOMXKeH ObITh NPeKpaller, UaH NOCNESACTBHA MPOsAT MoSanbHEM
KPH3IACOM UHBHIH3ALNH,

BriLIEH3NOXEHHOE ABAAETCA [IABHEIM APIYMEHTOM B MOJIL3Y MacIITat-
1610 HCNONE30BAHIS BO3OGHOBAAEMBIX HCTOYHUKOR IHEPTHH; COTHEYHOIH,
HeTPOBOHN, OKEAHCKOH M Ap.

Bo200HOBHMAS 3HEPTHA COCTARIAET MOKA HE3HAYUTENbHYIO YACThb OT
BeCi BHEPTiEH, KOTOpas HCIIONB3YETCA Ha 3eMHOM IIApe YeJIOBEYEeCKHM
ofunectsoM. OHa yYacTBYET B €CTECTBEHHOM XPYTOBOPOTE JHEPTUH M Be-
meeTh. OnHako 6oaee 90% HcnonsayeMoil SHepruu ApageTcs KoOaBIAl0-
el sHeprueit.

Jns Tore 4ToGH HE HapyLIaTh eCTECTBEHHBIE KPYTrOBOPOT BELIECTB H
sicprHE B Ouocdepe, YenoBeMeCTBY HEODXONHMO YMEHBIIHTL oTpebae-
I11¢ SHEPriU, OTPAHHYUTE AATEHEHIIUIA POCT DHEPTETUUECKUY MOIIHOC-
1CH, YCTAHOBUTH KBOThI HA NMTPOU3BOACTBO SHEPIHH BO BCEX roCy/apCeTBax
MHPA. A 3TO HeH30eXHO NMPABeIeT X 000CTPEHHIO MONTHTHYECKHX, 3KOHO-
MISIECKHX W 9KONOMHYSCKHX KOHpIHKTOR,

Ewie 0MMH BeCOMBI 2pryMeHT. MHOTHE YIEHBE CYHTAIOT, YTO Pa3BH-
1IC IHEPreTHKK Ha HeBo306HOBNAEMOM TOIUIMBE CTABUT XECTKHI npeaen
MICIEHHOCTH HaceeHHs TUAHEThI, KOTopoe cocTasuno 8 2006 r. 6,5 mapa
JCAOBEK H €XETOAHO YBeTHYKUBaeTeA Ha 75—80 MmnH yenosex. Takum oGpa-
OM, B IPCIIEKTHBE YCAOBSUECTBC CTOIKHETCS C SHeproaeMorpadiIecKnm
KPM3HCOM.

§ 2. icnonb3oBaHne CONMHEYHON dHeprumM

MoLWHOCTL CONHEYHOMH SHepruy, Noctynaiolei Ha MOBEPXHOCTL 3eM-
1, oueHusaercd B 20 mapa kBT, yro 3ksuBanenTHo 1,2-10M T yeaosHoro
1O1JTHBA B ToL. [l cpPaBHEHHS: MHPOBHIE 3aTI2CH OPTAHHYECKOro TOTUTHBA
COCTABIAIOT N0 CAMBIM ONTHMMCTHYECKHM NPOrHo3aM Beero 610121, 1. e,
i 2{) pa3 MeHbile.

MoTOK CORHEYHOro H3NYYeHHS, HECOMHEHHO, IRIACTCA CAMBIM OGN L-
WM HCTOUHHKOM HEROO0ARIAIOWISH 3HePTHH. [loncynTaHoO, YTO HCMOAL-
sosanue staine 0,01% obmero noToka COAHEYHOH SHEPrHH Moo 66l nosn-
HOCTHIO OGECIEYNTE COBPEMEHHDbIE MUPORBIE MOTPEBHOCTH YEN0BEYECTRA
» HICPTHH.

ConHeyHas 3Heprus 06aalaeT HEOCNOPUMBIMY NPEHMYLLECTBAMM Ti¢-
P TPAAMIIMOBHBIM OPTAHHYCCKHM H SICPHBIM IopiounM. Bo-nepBrIX, 310
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UCKITIOYHTENBHO YHCTHIA BUA 3HEPIHH, KOTOPLIH He 3arpsa3HsIET OKPyXalo-
11LYIO CPEITY, a CaMO €€ UCTIOJb30BAHHE HE CBA33HO € ONACHOCTBIO 11 01O~
JIOrHueckMX cucteM. Bo-BTopeIX, HCMOAL3OBAHHE CONTHCMHOM 3HEPTUH B
BonpINHUX MACLITAGAX HE HADYIIAET COXMBLIETOCH B XOIE IBORIOLHY SHEP-
reTHyeckoro bananca 3emau. [oacuntano, uro Ge3 Bpeaa ama duochepnt
MOXKHO H3bATh 0KONO 3% BCEro MOTOKA, NONAAAICUWIETO HA TUIAHETY,

CoNHEYHYIO SHEPTHIO MOXHO HCTIO/B30BATh HAMPAMYIO (NOCPEACTBOM
VIABIMBAHHA TEXHHYECKHMH YCTPOICTEAMI). STO KOCMUYECKAS rejino3nep-
reruka. Bo3aMOXHO B oNOCpeAOB3HHOE UCMOMB30BAHNE €€ — 4epe3 Nnpo-
IYKTE: GOTOCHHTESA, KPYTOBOPOT BOIbL, ABMKEHNE BO3AYLIHEIX MAace U ZIPY-
e IPOLECCHI, KOTOPHE O0YCIOBIMBAKITCA COTHEYHEIMH ABNCHHAMH (HA-
3EMHAA NeNHOSACPTETHEA).

Hcnomsosanme COMHeINoli SHepTHH Ana TeniocHabxenna. Tloacunra-
ro, uto B CLUA wisn 060rpesa NOMEIEHHH W rops4ero BoAOCHaGXeHHs
pacxonyetcs £o 25% nponsBoauMoii B cTpade sHepriy. B Poccun, rae knu-
MAT CYpOBee, 3Ta JoNA CYIIECTBSHHO Bhilie. Mcnone3oBaHne conHeyHol
FHEPrUM — OTHOCHTEIBHO MPOCTOH H JOCTATOYHO IKOHOMMYECKHH MYTh
pelleHua YKa3saHHOH MpoGIeMsl.

Hanb6onee pacnpocTpaHEHO YIARIHBAHUE CONMHEYHOH SHEPTUA NOCPE-
CTBOM PAAIHMUYHOrC BHAA KOJUICKTOPOR, B KOTOPHIX OHa Npeobpasyercs B
TEIUIOBYIO M HArPEBAaeT TOT Wik HHOM TerUtoHocHTenk. B npocreiimes sune
3TO TEMHOTO LBETA TOBEPXHOCTH A YIABIMBAHUA TEM1a U MPHCIocotne-
HHA ANA €70 HAKOIUICHHS U YASPXKAHUA,

B coBpeMeHHBIX Fe/IJHOKOHACHCATOPHLIX YCTAHOBKAX (PHC. 3.2) coHey-
HaA SHEPTHA ¢ NOMOLIBIO oTpaxarenell GoOKyCHpYeTCH Ha TEILIOBOCIIPH-
HHMAOLLYIO NOBEPXHOCTh CONHEUHOTO KonekTopa. Jlanee TernnoHoCHTE b
{HanpuMep, BOAA) UAET HA OTOMNEHNAE XXWILIX H NPOMbILINEHHBIX 3TaHHH

ConHeyHsie nysu fomepu ecnedcmeus 1 2
ompaxenus
\\\\\\Y/A\_

* Xonodwuas * Hazpemas
Kudxoems Kudrocmb

Puc. 3.2. Mnoctmid CONHEYHLIR KONNEKToP:
1 — CMBKNO; 2 — NOZNOWAIWee NOKDLIMUE; 3 — MENNosan UIORAULR
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1M TOCTYNAET B [IAPOBYIO TYPOHHY. KONEKTOPH MOMEMAKTCA B NPO3pay-

11v10 (M3 CTEK1a) KAMEpY, KOTOpas ACHCTBYCT [0 IPHHLIHAITY NapHHKa.
ConHeuHble BOTOHArPEBATENH UCIIONL3YIOTCA ISt Lenel Teno- ¥ ro-

[MCrO BOLOCHAGXEHHS B I0XKHLIX KNMMATHUECKMX 30HaX (puc. 3.3).

Puc. 3.3. MprHUMNMANLHAA CXEMa COMHEYMHOr) TENNOCHAGKEHWA KOMMYHANLHOMD
obuekta (xunoro goma):

A — C COBMELUBNHLIM aKKyMyramopom u dybnupyowel cucmemoll nodospesa;

b — ¢ pasdensrbiMu akkymynamopom u dybnupyrowed cucmemol nodozpesa; 1 —

COIHENHBIT 8000Haspesament, 2 — Hacoc; 3 — akkyMynamop; 4 — Sybnupyouan

cticmema nodozpeea; 5 — xonodras eoda; 6 — 2o0pAvan soda

Jy6nupyomett cucreMoil (B TEMHOE BpeMs CYTOK, HATTPUMEP) MO OT-
HOIIEHHIO K CONMHEYHOMY BOTOHAIPEBATENIO CAYKMT TPAAMLAOHHAS TOM~
1 BHAd KoTenbHaa - 4.

B CCCP eue B 1977 1. BCTYIIHA B CTPOI NEpBHIi 3aB0M, [0 MACCOBOMY
HPOH3BOACTEY CONIHEYHRIX BogcHarpepatencii. B 1980 . o Ppaduun Bee-
neHa B IKCIUTYATALMIC CHCTEMA TEMNOCHAGKEHHU KMNOro AoMa, OCHOBAH-
11451 HA KOMOMHUPOBAHHOM HCNOAL30BAHUM IIOCKKX FeAMONPHEMHHKOB,
ICIIOHACOCHHIX YCTAHOROK W PACTIONOXEHHOMO B IPYHTE TEMNOBOTO aKKY-
myiiatopa. Ha Kpeime aoMa ycTaHoBAeHH 60 KOMIEKTOPOB CONHEYHOM
MICPrHUHA CYMMapHOA Tomaaso 90 M2, moa moMemeHHeM DasMelIeHbl
INACTMACCOBHIE TPYOKH, Yepes KOTOpPHIE OCYIIECTRAAETCA TEMNOOOMEH ¢
IPYHTOM B peXMMAaX HAKOMNEHHA W noTpedneHua sHepruM. OroruieHue
olecneYHBaeTcs Yepes3 Hanc/AbHble HHSKOTEMNEpaTypHbIE 0D0TpEBaTENb-
e manend. [TpH HCMONB30BAaHHH CHCTEMBI DTSl OTOIUICHHS HOMa o0pe-
nom 418 M3 B miomaaeo 170 M2 661a NOAYYEHa rogoBas SKOHOMMS IHEP-
1 8 65% no cpaBHEHUIO ¢ CHCTEMOMN HMEKTPHYECKOTO OTOIMIEHHUA.

) Maciirabax BHEPEHUA TENUOYCTAHOBOK, OTIMYAIOUIUXCA BRICOKOH
WUONIOTHYHOCTRIO, TOBOPAT TaKHe JaHHHIE: ewte B 1982 1. reanoycraHoBKa-
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mH B ClIA 6010 ocHammeHo Gonee 300 TLICAY 30aHWH, a B AinoHun 6onee
113 tricayu. Ana PoccHH, rie CIPEMHTENbHO A0POXAeT INeKTPOIHEprua,
3T0, HECOMHEHHO, TIPUMEp TS MOIpaXaHus,

HazeMHsie COMHCYHBIE MEKTPOCTAHIMH. B 0CHOBe CONHETHHIX 3MEKT-
poctranumii (CHC) NeXAT TeXHONOTHA KOHUEGHTPHPOBAHUA CONHEYHOR
IHEPrHH HA MOBEPXHOCTH NApOTeHepaTopa ¢ IOMOINbIO CNELIHANILHEIX OT-
paxalclinx sepKai (rennoctaros). COTHH H THICSYH TAKHX 3epKan coeny-
HAIOT CONIHEYHBIE «33HYMKM» B €AHHOE NATHO, YTO 00eCTICYMBACT BLICOKO-
TemmiepaTyphaiii (10 4000°C) nogorpes noboro semecTea, BILAOTH IO IL1AB-
JNeHHA MHOTHX METAJLIOB.

B 19386 r. 8 KpuiMy BCTYNMAZ B CTPOit mepBas oTeuecTBeHHat CHC-5
MoLHeCTRIO 5 TRIC. KBT. OHa npeacTarnsaer coboii 6awnio seicoToi 70 M,
Ha KOTOPOH VCTAHOBNEH KPYroBoi COMHETHHIl Napor¢Heparop, BLICOTA H
AUAMETP KOTOPOFO paBHBL 7 M. Bokpyr 6alllHU N0 KOHUEHTPUYECKHM KPY-
raM pazMeteHo 1600 sepkansHsix renuoctatob. O61man nowwans 3epKane-
HO# MOBEPXHOCTH cocTaBnsgeT 40 Teic. M2. ABTOMATHIHPOBAHHAA CHCTEMA
ympaBneHuKa obecrieunBaetr ¢ noMombLK DBM Takoe MONMOXEeHHE KaXaoro
TEJIMOCTATA, YTO OTPAKEHHBIE NY4H, HE3ABHCHMO OT NosioxeHHA ConHLEa
Ha HeGocBoAe, B KaXIBIf MOMEHT BPEMEHU HANIPaB1A0TCA CTPOro Ha o=
BEPXHOCTH mMaporeHepatopa. B oTnH4He OT O0BYHBIX MEKTHOCTAHUMI Ha
COC-5 yCTAHORIEHB TAKXE AKKYMYNSTOPH SHEPrHi. 310 TEILIOHI0NINpOo-
BaHHbIE EMKOCTH, B KOTOPHIX MOX GONbLUIMM JABNEHHEM XPaHWTCS mepe-
rpeTas eona. B ciayuae o6aauHocTy WiH moche 3axoga CosaHua nap U3 Bepx-
Hell NoNOCTH AKKYMYNATOPOE MOXET ObITH HAMPABAEH HA NAPOBYIO TYPOH -
HY. Yucno yacoB coaHeuHoro cHARHS B KpeiMy nossonder ofecneyuTs
NpOACAXKHTENbHOCTD paboTel CHC-5 B TeueHue 1920 4/roa. 3a 310 BpeMs
WIEKTPOCTAHIMA MOXET B paGoTaTh OKOMO 6 MIH KBT-4 3n¢kTposHEpruM
H 06ecneynTh IKOHOMHIO A0 2 THIC. T YCAOBHOIO TOILUIMBA,

IMepcnekTBHO MpeoDPa3OBAHKE COMHEYHOM SHEPrUH B ANEKTPHYEC-
KYIO HOCPEACTROM HCMOALIOBAHWS (POTONIEMERTOB, B KOTOPHLIX CONTHEUHAd
IHEpPrHa npeobpasyeTcd B 3ACKTPHUCCKYIO 63 BCAKUX JONMONHHTENBHBIX
yerpoiicte (puc. 3.4). KIJ doToaneMeHTOB MOKAa HEBEAKK, HC OHH OTJIH-
YalOTCA MeLISHHONW H3HALIHBACMOCTBIO H3-33 OTCYTCTBHA KaKUX-NHGO
NOEBHXKHBIX YacTell. TPyJIHOCTH iIMPOKOMACIHTAGHOTO NpHMeHeHHA dho-
TOIIEMEHTOB OGYCIOBIEHB X IOPOTOBH3HOH H HEOOX0AHMOCTRIO OTBEAE-
HMA SONBILIUX TEPPHTOPHIE LI HX pa3MellleHna. YacTHYHO nocneaHss
npofieMa pENIAETCA TEM, YTO AN pasMelleHus faTtapeH MOXHO UCTTONE-
30BaTh KPLILIH H cTeHH noMoB. HeaasHo B CLLIA BBeaeHa B 3KCnnyata-
uuo CIAC ¢ Garapeamu, cocroTiuuMi 13 108 opueHTRPOBAHHBIX B NIPO-
CTPAHCTRE MaHenel ¢ KpeMHUEBLIMH 3JTeMeHTaMH MOLLHOCThI0 1| MBT.

DoTo3NeKTPOCTAHLIHK HCNIONL3YIOTCA B KanudopHuH 1nd npespalne-
HHA CONMHEYHOH 3HEPTHH B 3JICKTPUYECTBO, UTO [O3BOAET CIPABNATLCS C
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lINKOBLIMH HAarpy3KaMH, BOSHHKAIOIIAMH B IETHHE MECAIIE, KOr1a MHTEH-
CHBHO paGoTAIOT YCTAHOBKM KOHIMIHOHHPOBAHHA Bosayxa. COC ecth B
Nenanuw, Uranuu, Hspaine, Anoxruu,

Mo MHEHMIO CTIELKATHCTOB, FETHOKOHACHCATOPHEIE YCTAHOBKIA MOTYT
¢ PaTh OYEHE BAXKHYIO DOJIb B peIEHHH JTOKANTBHLIX MPOBAEM HEKOTOPBIX
NYCTBIHHBIX pafiOHOB MHP2 ¥, BO3MOXHO, JaXe HEKOTOPHIX I0KHBIX CTpad
it neioM. OoHaKo 419 3TOTO HEOOXOTHMO CHU3HTb [UIOIIAMHA H PACXO KOH-
¢ IPYKUMHOHHEIX MaTepHanoB (Gokycupyiolux oTpaxateneil, Takue otpa-
AITENTH MOTYT 3aHUMaTE Ooee 10% eeett nhomams CHC, 4TO NPHBOIHT K
ITMCHEHHIO KOXDhHIEHTA OTPAXKEHHA 3eMHOM TNIOBEPXHOCTH H Jaxe K
IKIpYIIEHUIO TennoBoro Ganatca perdoHa. B HacTosee Bpems cymmap-
1) MUIOUIALE OTpaXaTteael, HCnons3yeMblX B MUPOBOH TIPAKTHKE, TIPEBLI-
macr 6 Mapa M? (6 Toic. xM?), 13 Hux 1,8 mapz M? 8 CLUA w1 1,3 Mapa M2 B
Stuonun (H.U. HeaHoea, UM, ®anun, 2002 1),

Mexay TeM, Koraa TpebyeTca MoNyyeHre HeGONBIMIOre KOJINIEcTEa
MICPIHH, HCITONb30BaHAE HOTOMEMEHTOB YXKe B HACTOAINEE BpeMs 3K0-
HOMMYECKH LeIeco00pa3HO: 3TO KaTBKYITOPK, Tene(poHbl, TeTEBH30PEL,
hOIAHUHAOHEDH, MAAKH, 6YH H T. TI.

KocMHYeckse CONMHETRbie MEKTPOCTANINN. Kak H3RECTHO, HHTEHCHB-
HOCTB COTHEYHOM PalaLKH He TONLKO CPEBHATEABHO Hepenuka (¢ 1 M2 no-
W PXHOCTH MOXHO [OIYHTB JTAILL HECKOJIBKO coTeH BT Tenna), Ho 1 cyme-
CTBCHHO OTIHYAETCA Ha PATHYHBIX IIHPOTAX, KOMeOIeTCH B TeUeHHE ToJa H
CYTOK, 3ABHCHT OT NOTONHBIX YCIoBHIL. OaHako B kocMoce Coanle Hanyyaer

VNICPTAIO ¢ HENIMEHHON HHTEHCHBHOCTLIO. Haen cTpourenscrsa aneKTpo-
CFIHUHA B 6MbKHEM KocMoce Brickaskigan emie K.9. Lnonkosckni, ooHa-
KO HATEHT OhlA NOSYYeH aMepHKaHCKHUM yyeHsM T1.9. Niesepom B 1973 £,
oIl Ke OPSLTOXKHUN )15 KX PA3MELICHASA reoCTAIMOHAPHYIO OpGUTY.

McKyccTBEHHBIN CIIYTHHK 3eMIN, HAXOOAMMICS Ha PACCTOSHHM NPH-
siepHo 36000 kM, Ha Tak Ha3blBaeModi reoctaunoHapHoit opbute ([CO),
1ILASTCS CHHXPOHHO C NNAHETOM M KaK OB 3aBUCAET Hal onpelciieH Ol
10'[KOH [OBEPXHOCTH. 3eMHaf 0Ch HAKJAOHEHA MPUMEPHO Ha 23,5° oTHO-
VITTCABHO TUTOCKOCTH 2KITHITTHKH — Gobiioro Kpyra HebecHoit chepil, mo
ROTOPOMY NIPOHCXOAMT BUAWMOE rogWYHGe ABMXeHHe ConHua. Eciy no-
MCCTHTE CYTHHK Ha 'CO ¢ TakuM Xe yIJI0M HakioHa, To 6onee 90% ppe-
MCTIH OH OYAET OCBEIIATHCH CONHEYHWIMI TYIaMH, ILIOTHOCTD [TOTOKA SHEP-
1111 KOTOPHIX COCTABJAET 3ech 1,4 KBT/M?, K B 7,5—15 pas Gonblie, yeM
B CPCAHEM Ha TIOBEPXHOCTH 3eMiH. Tonbko B AHH, MPAMBIKAIOUINE K Be-
CCHHEMY M OCEHHEMY PaBHONCHCTBHIO (KpATKOBPEMEHHO, He Golee ueM
#6172 MHH/CYT), CIIYTHHK OKaXeTCA B 3¢MHOH TeHU. OUeBUIHO, FeOCTALH-
ulapHad opbuTa HAWTYYMMM 00pa3oM IOAXOOUT AN PAIMEIICHHS COJ-
ey HON KocMHAueckoli anexrpoctatuuu (CK3C) (puc. 3.4).
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Puc. 3.4, CoOnHeuHan KOCMHYECKaA 3NEKTPOCTAHUMA C (POTOINSKTPHIBCKUM
npeotpazsoBaTensaMU CONHEUHON SHEPrHU

ConHeuHas sHepTHA MOXeT GBITh Tpeobpa3opaHa HENOCPEACTEEHHO B
IMEKTPHYECKYIO ¢ TOMOIBIO POTOMIEKTPHUYECKHX MpeolGpasoBaTencii
(D31}, U3 KOTOPIX KOMILIEKTYIOTCH CONTHEUHBle BaTapen. B kauecTse aae-
MEHTOBR TIPAMOTro MpeoGpa3cBaHUA COMHEYHOHN IHEPTHH B SMIEKTPHYESCKYIO
OpHMEHSAIOT, HAMPUMED, HGOTOATEMEHTEE HA OCHOBE KPEMHHA M apceHrnaa
rannus (puc. 3.5). Herie KN @391 Ha ocHoBe KpeMHHUA cocTaBnsieT 13—

15%.

T TYTETYT TR W W e
I et gy i i i Sy S S

Puc. 3.5. KpeMHreBbiA POTOSNEMENT: )
1 — NONOKUMENLHLIU KOHIMAKM U3 HanbiNIenHo20 MBm&ﬂﬂa‘,: 2—cnolic noeuwgu—
Hoim codepianuem Gpoma; 3 — cnoll kpemHur monuguxot 0,03 cm; 4 — chol ¢
RoBLiWeHHbIM codepxanuesM docgopa; 5 — aHMUOMPaNamenbHoe NoKphLImue;
6 — ompuyamencHbil KOHMaKm

Ha cnyTHMKaX B KOCMHYECKUX Kopabnax ¢oroanekTpuyeckue Harta-
peM mpeobpasyioT COMHEYHYIO SHEPTHIO B ANEKTPHYECKYIO, TIUTAIOWIYIO
GOPTOBYIC aNNAPATYPY M BCNOMOTATEALHBIE ABUMATENH, HO MOIIHOCTD Ta-
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KKX DaTapeit, KaK NpaBUao, He NPpeBocxoanT 20—25 kBr. Mpo6aema B ToM,
‘rro0Bl MOBEICHTH MOLTHOCTD RO HPOMBILLTEHHMX MACIITAGOB (A 3TO 3Ha-
“HT — B COTHH THICAY pa3) M B nepeaade NPOH3BOAMMOI SHEPTHHM Ha 3eM-
0. Kak NoKassBaioT pacyeTsl, IKCTIEPMMEHTDI H HHXEHEPHBIE TPOPatoT-
KM, BCE 3TO OCYICCTBHMO. OHAKO HA ITYTH IIHPOKOMACUITAGHOTO NpHMe-
NCHHA KOCMHYCCKHX anekTpocTaHuMit (KCDC) cTour noka ke pewmcunas
1npodiema o cnocofe rmepenaun IHEPIUH HA MIOBEPXHOCTE 3EMITH.

MMepenaBath BHIPaGOTAHHYIO B KOCMOCE IMIEKTPOIHEPTHIO NPELNOKE-
110, B YACTHOCTH, ¢ moMoblo CBY-uanyuenns, koTopoMy He MeLIAKOT HE
roLa aTMocepbl, HU TyH. JlOCTHTHYTEIE YCIEX) B PA3BUTUH NIOJYTIPO-
NOAHHKOBOH 3MEKTPOHUKH TIO3BO/AT B MEPCNEKTHRE HCNOAB3OBAT TIPH-
(0PI, HEMOCPEACTBCHHO NPEOBPa3YIOLME CONHETHOE HATyyeHHe B CBY-
MOLHOCTD. TTo ogHoMYy W3 npoektos CBY-MOIOHOCTL MOCTYIaeT Ha nepe-
HAIOULYIO AHTEHHY AMAMETPOM OKOAQ 1 KM, KOTOPAaA H MOCKUIAET MOLIHbIH
C(POKYCHPOBAHHBINA Nyd Ha 3eMmio. Pasmepsl NpreMHOIT aHTEHHB JOKHA
LHTH 3aMETHC Donkilie, yem nepefaioureit. B saBHcuMocTH oT MecTa pas-
MCLICHHS (LIHUPOTH) 3T0 GyAeT MHOO Kpyr AuaMeTpoM 8—12 kM (Ha 3kBa-
rope), b0 BHTAHYTHI 31THiIC. 320a4a NPHEMHOI AHTCHHBI (e Ha3biBa-
10T peKTenHoi) — He TONbKO NPUHUMaTh CBY-HanyueHHe, HO H ¢ TOMO-
L0 MWUTHOHA THOAHBIX 3A€MEHTOB BbINPAMAATE €10, MPeodpa3OBHBATh
W ITOCTOAHHBIH 2MEKTPHUECKHIl TOK, KOTOPBIE 3aTeM NOOASTCA B BHICOKO=
WUIBTHYIO CETh IOCTOSTHHOTO TOK2 Wit OOBIYHEM cnoco0OM npeobpasyeT-
U$l B IEpeMeHHbI TOK.

PektenHa 3afimer 250—270 xM>. TNpeanaraetcs pewreTKy aHTCHHE He-
CKObKO NPAIONHATH HA MOBEPXHOCTBIO H UCTIONIL30BATH TEPPHTOPHIC NOA
HAUHY, MAacTOMIA, caapl, PelueTka novyTH MoAHOCTEIO nornomaer CBY-
IyNeHRe, OponyckaeT 80% COMHEYHOTO CBETA ¥ He 3a/ICPXHBAET OCAl-
Ko, PAUMOHANEHO CTPOHTH 31€Ch TAKKE SHEPTOEMKHE TPOMbILLICHHEIC
IPCANPUATHAA, MAKCUMANLHO aBTOMATH3HPOBaHHKE, MOXHO pasMelnars
PCKTEHHBI H Ha MOPE, Ha HEO6HMTAEMBIX aTONIAX HIIH UCKYCCTBEHHBIX OCT~
pokax, miatgopmax.

Hpexze yeM npuctynuth K coopyxenuio KCOC, cnenyeT oueHnTs
VPOBEHD HX 9KOJOTHYCCKOH ONMacHOCTH. QUeBHIONO, YTO MOMIHbIE MYYKH
('BY-H3nydeHHS He MOTYT He CKa3aThCs HA COCTOAHHH aTMochepl H ee
nepxHei 4actu — noHochepel. M3BectTro, yto CBY-H3nyueHHe, 0cobeH-
110 CTO BHICOKOYACTOTHAS! COCTARIAIOLLAL, CHIBHO NOTIOIIAETC MONEKY-
HIMH BOABI Y KHCAOPOAA U MOXET BhI3BaTh NOKANbHEIA Harpes BO3Ayxa.
{"ncryeT NpH 3TOM YYECTE M TO 00CTOSTENBLCTRO, UTO tydok CBY-uznyue-
nust, HeH36eXHO pacceMBasACh Ha KPYNMHUAX Tpada, CHEXWHKAX WiH Kam-
IMX JIOXKAA, BYIET PacIUpATLCA, 3aXBATHIBAS MPHMBIKAIOUIEE TIPOCTPAH-
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¢80, KpoMe T0T0, YT HeMalOBaXHO, Hall 30HAMH PEKTEHH HE AO/KHbI
MOXOOMTE MApPLUIPYThl CAMOJIETOB, TTYTH MUFPALIHH NepeNCcTHRX MTHULU T. A.

Het noNnHo# SCHOCTY K OTHOCUTENBHO MAaclITaGoB BO3MOXHOTO B3al-
momeiicreua CBY-TyuKa ¢ 3apsxkeHHBIMH YacTuiamit Hodocdepsl. Kak 31o
CKAXKETCA HA TIPOXOXKIEHHH PagHOBONH, a CACAOBATE/NLHO, HA PATHOCBAZH
B LieoM?

Helne MHTEHCHBHO paspabathi BacTCA Jasepaklil cnocod nepeaaw snep-
HH, TIPH KOTOPOM MOXHO 0G0HTHCH CPABHUTENBHO HEOOMbITHMHU, AHAMET-
POM BCETo B AECATKM METPOB, PHEMONEPESAIOLIMMH YCTPORCTBAMH, 9T0
0BYCIOBICHO 0COGEHHOCTAMM Ja3¢PHOro Nyda, 8 YaCcTHOCTH cnaboil pac-
XOMMMOCTHIO IIYYKa. B TO Xe BpeMs A4ariasoHbl YacToT, B KOTOPbIX paboTa-
TOT MOILHBIE JTa3ephl C BBICOKUM KN, He COBIANAIT ¢ TCMH, TAE YIaeTCA
06ecneunTs 3diheKTHBHOE 0BpaTHOE Npeobpa3zoBaHHe CBETOROH SHEPTHH
B EKTPUYECKYID; KPOME TOTQ, 1a3¢PHOE UBTYUCHUE 3HAYUTENBHO ocnab-
JAeTcs oGIaKaM¥ H, CIEROBATENIBHO, BHIXOAHAA MOUWHOCTD PHEMHBIX YC-
TPORCTB 3ABHCUT OT MOTOABL.

OTMETHM, ITO BOTIPOC O TOM, GbITE M He ObITH Ha opOHTe 3emnu KOC-
MUMECKHM 31eKTPOCTAHLHAM, OCTAETCA [TOKA OTKPHITLIM. 321242 CIOXKHAA,
TpeXIe BCEro B IKONOTHYECKOM OTHOLICHKH, KOMIVIEKCHAA, 0XBATLIBAIO-
iLast HayJHLIe, UHXEHEPHbBIE, SKOHOM MYCCKHE, COLMATbHO-TIOTUTHTECKHE
acnexTsl. Ee Bpan IH MOXHO petiuTh 6¢3 WNPOKOTO MEXTYHAPOLHOTO CO-
TPYAHHYECTBA.

§ 3. dHeprua oxeaHoB N MOpen

DKONOFHYECKH YUCTAs SHEPTUS MOPEH H OKEAHOB MOXET ObITh UCMOb-
30BaHA B BOJHOBBIX eKTpocTaHMAX (BoanDC), 3A€KTPOCTAHLIMAX MOD-
ckux TeueHuil (SCMT) u npunusHbX anexrpoctarnuax (1IBC), rae npo-
HCXOAMT NpeobpaszoBaHAe MeXaHUYECKOH GOPMBI SHEPTHH BOAEL B JIEKT-
pirdeckylo. Kpome TOro, HMEIOTCs 3HEProyCTAHOBKH, KOTODbIE HCITOTB3YIOT
HaNIHYHE TeMNEPATYPHOFO Nepenana (rpaiueHTa) MeXily BEpXHHMH W HHK-
HUMH cosiMB MHpOBOrO OKeaHa, — TaK Ha3biBaeMble¢ THIPOTCPMANBHHC
anexTpocTaHuny (IMTIC), a TakKe pasHOCTH COCHOCTH B PATHIHEIX
CITOAX MOPCKOH BOJBL.

Dueprus oan. Tak HassiBacMas BOTHOBAA MOILHOCTD MUpPOBOTO OKea-
Ha onenuBaeTes B 2,7 Mapd KBT, uTO cocTaBnser TpeTh notpebasemoit B
Mupe 3Heprud. CpemHsis BoNHa BHICOTOH 3 M HeceT ipuMepHo 90 BT anep-
rin Ha 1 M2 moGepexba. [TpH onpeneieHnH UeiecoobpasHOCTH pasMelle-
His BonnDC B TOM WIH MHOM MECTE MCXOAAT B3 IVIOTHOCTH NPHXOAALLEN
SHEPrUM, T. €. € 3HAYEeHHA Ha ¢AHHMLY LTHHB BOJHOBOrO dponTa, Ha-
NpKMep, Ha paae TPHOPEXH bIX YSACTKOB ANOHHH 3TOT NOKA3ATEIh COCTAB-
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nser 00 40 KB1/4 BonHoBoro ¢hponTa, B paitore FeGpunckux octpopos { Be-
unkoBpuTaHng) — 80 kBt/u.

Mpunuun paborsl BomHBC coCTONT B Npcobpa3oBaHHN NOTEHIHATE-
HOH 2HEPriu BOJH B KHHETHYECKYIO JHEPIHIO NYABCALHA H NyNBCAUHHA
e B OLHOHANPaBAeHHOE YCHITHE, KOTOPOE BNOCIEACTBHE IIPUBOIUT BO
npkilIeHHE Ban aekTpoasurarend. Ha puc. 3.6 npencTaBneHbl cxeMEl BOJ-
nosbix npeotpazosateneit (H. M. UpaHos, H.M. ®anun, 2002 ).

BonHOBBIE 3NEKTPOCTAHIIHH MOTYT GBITb COOPYXEHE HENOCPEACTBEH-
1o 11a Gepery, B aKBATOPHH BOIK3H Gepera HAH B OTKPHITOM MOpE Ha pas-
"11'HOM YIAaNeHHH OT Gepera.

a H

Vi) igh
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Pue. 3.6. Knaccudmrauma BONHOBLIX Npeodpasosarenei;

-t — MIOMBI, TepeMel|asmMsie omHocuUMensHo HenodewkHold onoper (I} unu omHo-
cunensHo dpye dpyea (1), 6 — nHeemobyl ¢ 86PMUKANBHEIM TBPDOMELLIEHLIEM YDOBHS
KNIKOCMU; 8 — ANOMbI, NEPOMSUISeMbIE 68DIMUKANLHO omHocumensHo obwed
pamel; 2 — moueyHeil Oyil, xecmuo caazanHbill ¢ AKOpem unu 3aanyénennoil nnac-
ninoil; 3 — pesoHadcHsil Byil ¢ palouum KOReCOM, NPUSOCUMEIM & JalKeHUe e3a-
LMHBIM NepeMelterUem Oys u eods; & — Jeghopmupyeman nHeemMoobonoYKe; X —
wonebmoweeca & sode NOJGSWEHHOS MBAO; 3 — HAKAOHUMENU XUOKocmu (8si-
upamumenu) ¢ xamosu (1), ¢ ynpyeod (i) u naxnonennol (I} cmexkamu; 4 — nony-
HD2PYKEHHEIO TTABYYUE CUCMEME! C KonebmowumMen eodaHsIM crmonSoM (i) u fo-
unaexom (ll); k — xonecro-aonnoseol npueod; spallaOILUIcs NoNNagoK Ha nony-
imepyxennoll nnamgpopme
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OpuTHHANEHAS TUIaByYas 3AeKTpocTaHuMA Duula paspaborana B fAmo-
HHH, OH4 Haua/1a Aapath Tok B 1978 1. CraHums NO3eosAeT peobpasopuiBaTh
SHEPrUIo BONH B KAMEPax KOMITPECCHOHHOIO THA B 3HEPTRIO CKATOTO BO3-
Ayxa. Jlanee cxaThlif BO3AYX H3 COIIOBOTO alNapaTa nocTyIlacT Ha JONaTkH
TypOUMHEL, BpAILAIOWLEH 3NeKTporeHepaTop. JHEProycTaHOBKA CMOHTHPOBAHA
Ha cyAiHe pofoHaMeleHHeM 500 T, e¢ MaKCHMANTBHAA MOLTHOCTE 2 KBT. Can-
TAKOT, YTO SHEPrOYCTAHORKH NOAOGHOI0 THRA 3KOHOMHYECKH Donee addek-
THBHBI, YeM APYTHE [IS1 MEJIKHX Hace/eHHbIX NYHKTOB Ha Molepexpe OKea-
Ha, [e JONOJHHTENbHBIC TPAHCIIOPTHEIE PACXOABl CYLIECTECHIIO YBCIHIH-
BAIOT CTOMMOCTD MPHBOSHOTO OPraHHYECKOTC TOILIKEA.

MasxbiM MpeumyulecTBOM BoaHDC ApAsSeTCA BBICOKUN YPOBEHE KO-
JNOCHYHOCTH. TeM He MEHES BOJIHOBOUM SHEPreTHKe NPHCYLL paa HEACCTAT-
KOB: CPAaBHHTENIbHO HH3KaA KOHUEHTpaUUs SHEPTHH, WHPOKWH CIEKTP
BOJHOBbIX KOAEOAHHH, OTHOCHTE/IbHOE HEMOCTOHHCTBO B MPOCTPAHCTEE H
BPEMEHH,

Dneprun Tevennil, Co3faHne rHEPOINEKTPOCTAHLIAA, HCNOALIYIOWNX
IHEPTHIO OKEAHHYECKMX TEUCHNI (OCOBCHHO TaKMX, Kak fonsgerpum 1 Ky-
POCHO), IPH3HASTCS OAHMM H3 IEPCNICKTHBHBIX HANPABAEHW I Pa3BUTHS OKE-
AHCKOH (MOPCKOil) aHepreTHKH. OCHOBHBIM 3MEMEHTOM TAKMX THAPOMNEKT-
POCTAHLIHIA ABMAIOTCS NPecOpPa3oBaTeni, KOTOPIC MOAPA3AENSIOT HA BOAS-
HbIE H 0OBEMHEIE HACOCH. K BOAAHBIM BACOCAM OTHOCHT 00LIMHOE TONACTHOE
KONECOo M paiduHbie ere MOAHQHKAUMH (HANPUMED, NEHTOYHOE KOJECO ¢
KECTKUMH JIONACTAMM HAW YCTPCOHCTBA THNA OapalllOTOB, aTOMATHYECKH
PAcKPbIBAICIIUECS NPH ABUXEHHH MO TOTOKY). O0beMHble HACOCH — ITO
NpeoOPa3oBaTEH THIIA COMNA BEHTYPH, ¥ KOTOPOrO KPUTHYECKOE CEYEHHE
H cpe3 PacIIHPAIOINEICS YACTH COILIa coeSUHEeHHI ¢ arMocdepoit TpyGkamu,
KHAKOCTL B KPHTHYECKOM CEYECHHN COTUIE JBUKETCA CO CKOPOCTBIO, GOJIb-
uIei CKOPOCTH BXoALLero motToka. B pesyaktaTe co3faeTcsi MOHHKEHHOE
JAaBIEHWE, M BOAYX 3acachiBactes U3 atmMocdepst. [locne Bhixona U3 paciud-
PHIOLLIEHCA YacT CONAA CXKaThiil BO3NYX MOCTYMAET B HAflOPHYIO TPYGY, B
KOTOPO# pacnonoxeHa NHeBMOTYpOHHA.

B CLL A paspaGoTaH NPOEKT YCTAHOBKU B PAOHAX OTHOCHTENBHO CHJTb-
HBIX TeYeHHil TYpOHHBL ¢ aHameTpom paGouero koneca 170 M M ATnHOH
poropa 80 M. [Nocrensuii ponkeH OBITE K3TOTOBICH U3 ATIOMHHKHEBOIO
CTIAABa C NIPEATIONATACMbBIM CPOKOM DKCTIYaTaLuu He MeHee 30 ner. INoTo-
KH BOAIbI TEYEHHs BPALIAOT JIONACTH TYPOUHLL, 2 4Epe3 CHCTEMY MYJBTH-
MIHKATOPOB, NOBLILACIIEX YHCAC 000POTOB, BPALLAIOT H HAXOIALWKHCH
HA ee BANY 3NEKTPOTeHePATOp. YKa3BIBACTCH, YTO HAHOOMBILIYIO MpobaeMy
NMPEACTABMT Nepeaaua NPoH3BoANMOI 3NEKTPOIHEPTHH 110 NOABOKHOMY
KabOeno Ha Geper. TypOUHY HaMEYAeTCA YCTAHABAUBATE B palloHax TeveHH
Ha SKOpe W DOAHMUMATh Ha NOBEPXHOCTD ¢ [yGHHbI pAGOYEro MONOXEHHA

I1a8a 3. ANbTEPHATHBHAN NPMPOACCOEpEraloILan JHEPreTHIa 143

HUIBKO JUTA TIPOQHAaKTHYECKOTO OCMOTPa. CTOMMOCTD HPOH3IBOAKMOA
"WICKTPORHEPTHK Ha MOoAoGHOH 3eKTpoCTAHUWE oxHIaeTcs B 1,8 pasa
IHXe, YeM Ha TeILIOBRIX CTAHLIMAX, H B 1,4 pa3a HILKe, 4eM Ha ATOMHEIX.

DHeprua MpHIMBOBE H oTaHBOB. M3pecTHO, uTO YpoBeHb MHpPOBONO OKea-
Hi IEPHOAMYECKH KOAE0NeTCH: NPOHCXOAAT NPWIMBE W o1AME, YepeioBaHHne
IIPWIHBOB ¥ OTJIABOB MPOUCXOMHT €XeCYTOUHO Uepes 6 9 12 muH, Tpuuu-
110# YKa3aHHOTO KoneOaHMs SBASeTCd TAK HasHBaeMas MPHAHBo00pA3yio-
(118 CHAIa, KOTOpast BOSHHKAET NPH IPABUTALIMOHHOM B3aMMOASACTRMM 3eM-
nu ¢ JiyHoit M ComiueM. ITpu aToM npumieoobpasyioad cuna JIVHE B KOH-
KPETHOM TOUYKE 3¢MHOME NMOBEPXHOCTH OIIPEISNASTCH KAK Pa3HOCTb MECTHOH
CHIIBL IPHTAXKEeHUA JIVHH ¥ UeHTPOOSKHOH CHIIB OT BPAILICHHAA CHCTCMBI
Semng-JlyHa BOKpYr 06LUErO AN STHX HEGECHBIX Te/l LEHTPA TSKECTH.

MpHAHBL! K OTAHBLL — HCTOYHHUK IKOTOTMYECKH YHCTOM SHEPIUH, OF-
POMHBIA H IIPAKTHYECKH HeHcYepaeMibIii, He 3aBUCAIIMI HH OT CHIPLEBLIX
S11AC0B, HU OT KanpH30B norodbi. ToabKo 49acTh MOWHOCTH IIPHIJIHBOB,
KOTOPAs PACCEHBACTCA Ha TPCHHE H BUXpeBoe JBHAESHHE MACC BOHOBI, CO-
crupnsfer cxkono 1 Mapa KBT, 9To COOTBETCTRYET JHEPrETHUECKOMY MOTEH-
ILHANY TIOMTH BCEX peK MHpAa.

Briepeoie Waess MCIOAB3OBAHUA SHEPTHH NPHAMBOE H OTAHBOB Ghna
peandsopana so @pavuuu: B 1967 1. tam Jaiaa ToK nepsas B mupe [19C,
fonom nozxe B CCCP Onna nywena Kucnoryoekan IN3C, HeckKoneKko ot-
unvaoLlaacs ot gpanuysckoii (puc. 3.7). OHa 6L1a NOCTPOEHA B YCThS
pekH Ypa B 60 kM 3anagHee MypMmaHcka, riig BLICOTa IPUINBA COCTARAACT
b 1—3,9 M.

Kopnye Kucnoryockoeit [N9C sMecte ¢ obopyrosaHHeM Gbll CMOHTH-
|}0BaH KAK HAaIUTaBHAd KOHCTPYKUWA. Janee kopnyc 6bin oTOYKCHPOBAH K
Cropy ryObl H YCTAHOBNEH Ha 3apaHee TOANOTOBACHHOE MECTO, YCTAHOB-
IICHO, YTO HAMJIABHEIE KOHCTPYKIIMH OOXOAATCA MOPAa3N0 ASWERNS CTAIIHO-
IIAPHBIX OE€PpeMBMEK ((PpaHLY3CKHI BApHAHT).

B Poccru npoxonxaiorcs paboTel TIO co3gaHHIc Donee MowHLX T19C.,
I} HaCTHOCTH, KOHCTPYKTOPH padoTaloT Hal TaK Ha3blBAEMOA KancynbHOMH
MAIIMHOH ¢ AnaMeTpoM paGodero xoneca 10 M. UMel0Test M rpaHIHO3HbIEe
HUPOEKTH] OCBOSHHA SHEPTHH NPWIKBOR B paXI4HbIX YaACTSX CTpaHbL, Tak, B
MC3CHCKOM 3aiBE MOXHO OTCEUb OT MOPS OTPOMHBI GacceilH IoTHHOH
HPOTAXKEHHOCTBIO 90 KM H pasMecTHTE B Heil 800 Kancy bHBIX riapoarpera-
101 061eH MOILHOCTEIO 15 MAH KBT. Suepruio ITAC (50 mapa xBT-u B roxa)
MOXHO OyaeT HanpaBTATE B 06LeAHEHHBE SHEPTOCHCTEMEI LIEHTPA H CeRBe-
[o-3amaga crpadel. B OxoTckoM Mope, H30nMpoBaB 36-KUnoMeTpoBoit 1o-
1m0l Tyrypekuii 3anue, MOXHO RocTpouTs [13C MomHocTeo 6,7 MaH KBT
N HOAYSHTE 16 MIpa K BT-4 3ACKTPOSHEPTHH B roll, YTO 3KBHBATEHTHO MOIL-
HOCTH OYEHb KPYNHOH TEILIOBOH MY ATOMHOK 3NEKTPOCTAHIIHM.
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Pwc. 3.7. KomnoHoeka coopyxennii KucrnoryGexoi NAC:

1 — 30anue N3C; 2 — Apuyan; 3 — cxnad FCM; 4 — Bbimoesie 30aKUR U COOPYKE-
Hus; § — QuseneHanR pe3epeHan snekmpocmadyus; 6 — nodcmanyuu; 7 — eHe-
wrue Aukuy eodonposada; 8 — sudpoMemeocmanyus; 9 — cknadsl; 10 — npuvan
dna enympenHezo peiida; 11 — anod kamodnoil sawumsy; 12 — cmaxyus kamogd-
Holl sawumss; 13 — samaopoxparunuwe; 14 — conpsearouiue dambet; 15 — obpa-
mumeili KancyneHet azpezanm; 16 — waxma docmyna, 17 — 26pMeMU4ECKan Kpbiti-
ka; 18 — eudpousonayus; 19 -— kpennenue kamHeM; 20 — atendHsie nnumes; 21 —
npomusocygdosutinan miuma

Henons3osatiue pa3sHOCTH TEMTICPATYP PAIHYHEIX C10CB MOPCKOil BOAL.
YCTaHOBNEHE, YTO CPEAHAA pazHOCTD TeMIeparyp B MHPOBOM OKEaHe Ha
NIOBEPXHOCTH H Ha riybune 400 M coctaeser 12°C.

C uenuio npeodpasoBaHis IHEPTHH, 00YCAOBNCHHON NEPENANOM TEM-
Meparyp, HCMOIb3YIOT CHCTEMBI, MOCTPOEHHBIE: |) MO OTKPLITOMY NPHH-
LHOY ¥ OJHOKOHTYPHO# CXeMe, KoTha B KayecTee pabouero Tela RpUMeHs-
eTcs MOpCKas BOAA; 2) NO 3aKpLITOMY IIPHHUUNY K ABYXKOHTYDHOI CxeMe,
KOTZa NPUMEHAETCS MPOMEXYTouHoe pafotee Teno (ppeoHsl, aMMHAK,
[POMaH H T. TL.). :

[pyHLKN BeACTBAA SHEPrOYCTAHOBOK, UCNONBIYIOUHX BTOPOi NPHH-
LIHN (33KpbITHIA), COCTONT B ¢neayiowleM. Huskokunsiee paGoyee Temo0
(HanprMep, NINPOKO NPUMEHAEMEIE B XONOAUTbHOH TEXHHKE TEIIOHOCH-
Tenu Tpymns GpecHOB MM AMMHAK) MCTapsieTcs B TEMNOCOMEHHUKE —
HCIIAPHTENIE 33 CYET MOABOLA TEINOTH OT BEPXHUX TEHRIX CNOEB OKeaHa,
Mapbl H¥3KoKUNALWEro paboHEro Tea NPU NOBLIWEHHBIX TEMOEPATYPE H
JABTCHHM TIOCTYNAIOT B TYPOUHY, [1e TEMI0BasA IHEPIUA TeNIOHOCHTCA
npeoBpasyeTcs B MEXAHHYECKYIO SHEPTMIO BpalieH ust TyporHbl. Ha oanom
BATY ¢ TYPOHHOM HAXOANTCA eKkTporeseparop. M3 TypOHHB napsl pabo-
4ero Tefia NOCTYTIAOT B KOHACHCATOP, e OHH NIEPEBOIATCA B XKHIKOE CO-
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CTOSIHAE B TIpOLIECCE OXNTaXICHNA BodoH, nogaBacMoi K3 HIDKHKX X001~
1BIX cioeB okeaHa. fanee paGoyee Teno nodaercd B HACOC, OTKYAA TIOCHC
(I0BBIIIEHMA JaBIcH#S OHO CHOBA TTOCTYNACT B TEMNOOOMEHHHWK — HCMa-
pHTens. TeM caMBIM 3aMbIKAETCH TePMOAMHAMMYECKHIA LMK Npeodpaso-
BAHKS TEIUIOBOH IHEPTHH B 3NCKTPHYECKYIO.

BONBLIOH MATEPEC NIPSACTABAAIOT YCTAHOBKH C OTKPHITBIM KOHTYPOM,
ti¢ TpeOYIOINE UCTIONb3OBAHHS HU3KOKMMALIMX XKALKoCcTeH, K TaKOBHIM
OTHOCATCH, HAPHMED, TAKYE, KOTOPHIE CNOCOOH B OAHOBPEMEHHO C 318K~
rposHepryeil Japath NpecHyio Body. B kadecTBe 3HeproMcToOUHUKa ANs
HPHBOAA YCTAHOBKH HCITO/B3YETCS Pa3HOCTB TEMINEPATYP BOA OKeaHa, Bme-
CTO AMMHAK3E B CXEME C OTKPBITLIM KOHTYPOM HCIOMB3YETCS MOPCKas BoJA.
Boaa 3akunaer MpH NOHHXEeHHEBIX TEMIIEPATYPaxX W YMEHBIIEHHH aTMOC-
diepHoro pasneHua. I1pH 9acCTHYHOM BaKyyMe (EaBACHHE CHMXaeTcs B 15
pas3 MO CPaBHEHHUIO ¢ JABMEHHEM HA YPOBHE MODPA) BoJa NPH TEMNEPATYPE
37°C sakunaet, o6pasys nap A8 ppamieHus TypOMHBIL. 3aTeM, Korna nap
KOHJACHCHPYETCS ¢ IOMOMBIO OXNAKACHHSI MOPCKOi BOAO#H ¢ rITyONHbL, Ha
YCTAHOBKE NMOAYHAIOT OpecHyo Boay, Ha puc. 3.8 mokasana cxeMa 3Hepro-
YCTAHOBKH-OMPECHUTENA.

Ycnapumens lenepamop

Typbuva

Baxyym

Tennan saoda

U3 BEPXHUX CrTOBE j
Xonodran 8oda

¢ bonetuux enybux

Puc. 3.8. Cxema aveproyctanoaki-onpaecHutens {[1.M1. Hukmtua, 10.B. HoeukoB,
1986 r.)
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OTKpEITLHL LUK YCTPaHSET BCe MPOGNeMbE, KACAIOUHECH 06patleHHs
¢ aMMHaKoM, ¢peoHoM 1 T. . TIpecHas Boaa BripabaTblBacTCA B KAMECTBE
noBGOYHOM MPONYKIIHH. '

K OCHOBHBIM HeIOCTaTKaM YKa3aHHBIX YCTAHOBOK OTHOCUTCS HapylLle-
HHe TEIUIOBOTC PABHOBECHSL M3-3a NEPeMEIMBAHKA TEILIBIX HOBEPXHOCT-
HBbIX M XOAOAHAIX LTYGMHHAIX BOA, IIPH KOTOPOM BO3MOXHBE OTPULIATE b~
HHE€ TIOCACACTBNA ISt TEMNONIOOHBOH dayHB IPH W3MEHEHHH abcomoT-
HO# TemnepaTtypul. KpoMe Toro, cogepXaHHe AMOKCHAA yraepoaa B
TAYOMHHBIX BOAAX OKeaHa Gojblie, YeM B NOBEPXHOCTHRIX, B PE3yNLTATE
4ero OH MOXET BBIACAATRCH B aTMOCHEDY M BAHATh HA KNMMATHYCCKYIO
0BCTAHOBKY B JAHHOM PETHOHE,

Henoapionanse rpagnenTa coleHocTH Boa. [IposeaeHbt TeopeTHYECKME
HCCNEAOBAHMA H BEIMOJHEH IHKN ONMBITHO-KOHCTPYKTOPCKHX paboT, noa-
TBEPXIAIOIIAX BO3MOXHOCTD CO3IAHAA IHEPTETHKH, KOTOpasi OCHOBAHA HA
nepenanax coJIEHOCTU BOA. BapHaHT cXeMbl TAKOTO MPOLECCa, BKIIOHAIO-
LIENO HCTIONB30BAHHE COMTHSHHOND BOAOHAIPERATENs, IPHBSACH Ha puc. 3.9.
B HacTodmiee BpeMA OLEHHBAIOTCA MEPCNEKTHBL MACIITAGHOIO HCMOIL-
30BaHMA YKA3AHHOM TEXHOMOTHH H €r0 IKONOTHYECKHE MTOCNENCTRHA.,

ConxedHoe
usnyyeHUe

Puc. 3.9. Cxema napocopbUUoHHOro GeaMemGpaHHOro CONeHOCTHOTO
npeobpasopatens:
1 — nacoc npecHol unu Mopckoli aodul; 2 — conHevHblil eodoHazpesamens,
3 — ucnapumens; 4 — mypbuna ¢ snexmpozexnepamopoM; 5 — copSyUOHHEIT KOH-
dexcamop 80daHO20 napa; § — HACOC NOdavu KOHUSHMPUDOGARHOZO paccona —
copberma

§ 4. leoTepmanbHan aHepreTuKa

[MoacuynTano, 4T0 Ha MyOHHE KO 5 KM KOJIHYECTBO COCPEROTOYEHHOI
TENNOTE MHOTOKPATHO TIPEBBILIAET SHEPIHIO, 3aKNI0YEHHYIO BO BCEX BH-
JaX HCKOTAeMLIX SHEPropecypcoe. B oTaenbHEIX perioHax, HanprMep, Ha
Kamuyatke, B UcnaHaum ropsadue BOALI HATHBAKOTCH HA HOBEPXHOCTE B BUAE
reiizepos. HelHe npH3IHAETCA, YTO reOTEPMAsHAs IHEPTHA, NOTYYACMan
34 CYET HCTIONB30BAHHS MPHPOIHOTO TETIA 3eMHBIX Heap, SBAAETCA HaM-
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Honee NepCneKTHBHON H 2K0N0THYECKN Oe30MacHOM cped BO30OHORAS-
MLIX SHEPTeTHYECKHX MCTOYHHMKOB.

B HacTosilee Bpemd Bo MHOTHX crpaHax mupa (CIHA, Poccus, He-
NAHAKA K Ap.) IS BbIpaObOTKH EKTPOIHEPTHH H OTOILIEHUS 30aHWH, mo-
NOTPERA TEMNHL M MAPHHKOB HCNONB3YETCH TEILUIO TOPSYHX HCTOYHHKOB.
Jennocrabxeuue cronunbnl Hemanmnu PeiikpaiBuka HaunHaa ¢ 1930 & B
OCHOBHOM OCYILIECTRIACTCA HA OCHOBE Te0TepManbLHOTO Temta. BaxHo moa-
UCPKHYTDb MPH 3TOM, YTO Te0TepManbHnle nekTpocTaHuuy ([eoTIC) mo
KOMIIOHOBKE, 000pYIOBAHHIO, IKCIUIYATALIH MAJIO OTIHYAIOTCS OT TPaiH-
IIHOHHbBIX TEMLIONEKTPOCTAHLIHIA.

BeckMa MepcneKTUEHA reoTepMaTbHas SHePreTHKA LIS HAMCH CTPAHLL.
| IporHO3HbIe 3aTIaChl TEPMANbHbIX BOI COCTABAAIOT 20—22 MAH M3/CYT C TeM-
ticpatypoit or 50 go 250°C. Ecni 3KkCINyaTHpPOBATL MECTOPOXKLECHHA C
HOAAEPXAHHEM TIJIACTOBOTO JABNCHUA (NOCpeAcTBOM ofpaTHOH 3aKadykH
oTpabOTAHHON BOAKI), TO OHU MOTYT GOECTIETHTD MOAOBYIO HKOHOMUIO 140—
156 man T ychosHoro Tornusa (J.I1. Hukutun, 0.B. Hoeukos, 1986 1),
‘lTemnepatypa MECTOPOXIEHNH TepMaIbHbX B0 KaMYaTKH A0XCOHT A0
257°C, rny6una saneraHus — 1200 M. BusB/I¢HHLIE B 3TOM pailfoHe Terio-
IbI¢ PECYPCH MOLTH OB 00¢CIeYHTE paboTyY reoTepMaibHBIX SNEKTPOCTAH-
1H obmeit MoniMocThio 350—500 MBT. B 1981 . KOHYHJIOCE CTPOUTEND-
¢TRO Bropoit ouepenu Ilayxerckoit [eoTDC Ha Kamgatke,

PaznnualoT reorepManbHEE HCTOYHHKH ¢ eCTECTBEHHBIMU H MCKYCCT-
HCHHBIMH TEILTOHOCUTENIMH. B miepBoM ciiyuae B xadecTee pabodero Tena
I AHEPTETHYECKMX YeTaHoBKax (puc. 3.10 mo H.H. HUsanosy, U.M. ®ann-
ny, 2002 r.) HCMOMBL3YIOT TEPMATBHEIE BOAL! JIH MAPOBOASHEIE CMECH ¢CTE-
CTBEHHOrO [poHcxoxacHus. Ha Kamuatke, y pexn INayxeTku, Ha 6ase ro-
PSUMX MOA3EMHBIX HCTOTHHKOB MOCTPOSHA H KCTUIYATHPYETCA Te0TepMaib-
nas anekTpoctaiuud (reoTHC) MmomAocteio 5 MBT. AHanoruaneie reoTHC
JKenyatupylores B Utanuu u inonuu, Ucnanann v Mekcuke, CLIA n
Hoeoii 3eaanann. Ha nauano XXI B. cymmapHas MotHoCTh Beex [eoTIC
MHpa cocTaBiia 17,6 man KBr,

B OCHOBHOM HCNOJB3YIOT TEPMAJIBHLIC BO/KI HEMTYGOKOTO 3aleraHus
¢ Temneparypo# 50—100°C. Tak, CKBaXHHA ¢ CYTOUHBIM deGeTom 1500 M*
‘repManbHOi BoAkl (60°C) obecneunBaeT HYXAB B TOpAYei BOAC NOCENKA ¢
naceneHueM 14 Teic, xuteneil. B ceBepHEX ITHPOTAX NOX3EMHBIC TEPMANb-
1ible BOAb MCMONB3YIOTCS IS OTOIUICHHA XUTHIL, ANA neyeOHbIX uene,
19 BHIpAlLUMBAHWS OBOIIEH M HaXxe (PPYKTOB B CTICUHANLHBIX OpaHXepenX.

B HCKYCCTBEHHBIX I¢OTEPMATLHBIX HCTOMHUKAX B KayecTe paGodero
reaa NPUMEHSIOT XHAKOCTE MM a3, KOTOPHIE No TROGYPEHHbIM CKBAXH-
HaM UMPKYAHPYIOT B TONILE TOPHLIX MOPOH, HMEIOIIHX BLICOKHE TeMIIEpa-

TYpHI.
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HaZHOMAMBNLHAR CKEIXUHE

Puc. 3.10. Cxembl reotepmaneHbix TIC:
1 — mpybonposod U3 ckeaXuHey, 2 — cenapamop; 3 — naponpoeod; 4 — mypbu-
Hbl; 5 — 2eHapamops; 6 — cMelliuealouile KoHdoHCamops!; 7 — eodocmpylinelil
owexmop; 8 -— Bax oxnawdenun eodsl, 3§ — axekmopHbil Hacoc; 10 — mpyGonpo-
godsr xonodnod 60dui; 11 — Bapomempuveckas mpyba; 12 — cnugHoil xonodey:
13 — Hacoc eopsveil 8odpr; 14 — paciupumens mepmanstoll sodsl Ha Creaxu-
Hax; 15 — pacwupumenu mepMancHoil éodsl nocnedylowux cmyneded; 16 — zpa-

QupHa: 17 — napoanie SKeKmopbi v

Hanpumep, 8 CLUA npoBoasaTcs 3KCNEPHMEHTDI 110 3aKAHKe X0onold-
HOIT BOAM B CKBAXHHEL, NTPOGYpeHHLIE J0 TYOHHB 4 KM B 30HY ropauHx,
HO TPELIKHOBATHIX K NOTOMY Ge3BOAHBIX NOpoA. TIpuMepHo 3/5 3akauna-
eMOi BOASI Yepes APYrHe CKBAXHHB! NTOCTYNAST HA MOBEPXHOCTD, HO YXKE B
BUIE FOPAYETO Mapa. DTOT Nap MOXET He TONBKO BHPataThHBaTh MEeKTPO-
3HEPIHI0, [IPHBOLA B ABHXEHHE TYPOHHBL, HO H HCTIOAB30BATECA 1A LIEH-
TpanbHOro oToIicHNH, [ToaoGHbIE SKCNEPUMEHTEI ITPOBOIAATCH H B JIPYTHX
CTpaHax, B TOM YHche U B Poccun.,

BechMa nepcneK THBHEIMH NpPEICTABAAIOTCA paioH bl NPOABNEHUS BYI~
KaHWYECKOH AEATENBHOCTH. BynKaHbl, KaK H3BECTHO, ARIAIOTCA KPYNMHeii-
IHHMH HCTOYHHKAMH Topsiueil BOXB M Napa He TONBKO B [IEPHOL H3BEPXKe-
HAS, HO H BO BpEMA criokolinoit aearensHocTH. Tak, B Anonun paspabo-
TaH MPOEKT CTPOUTENbCTBA Ha ocTpoee MpBoaauma TeoTOC, kotopad
MCIOMb3YET TEMAO ACHCTBYIOTIETO BYJIKAHA.

HoBbim waroM 8 5ppeKTHBHOM WCTTONB30OBAHMH FYOMHHOTO TEILIA
3eMnu cTaHeT B 0Go3pHMoM Gyayluem CO3TaHNE CETH CBEPXITYOOKHMX CKBa-
WUH C NOMELLEHHBIMK B HHX TaK HA3bIBaeMbIMU «TepMoOaTapeamn». [1o-
A06Had ceTh cnecoBHa 00eCTICYHTD IPAKTHYECKH HEOTPAHUYEHHOE KOMH-
4eCcTBO 3KONOTHYSCKH YHCTOH 3HEPriM, NOpOXKIAEHHONW TONBKO BHYTPEH-
HHM TEIUIOM 3eMJIH M He MMOCTABASIOLLEH 3arpASHEHHA Ha ¢¢ MOBEPXHOCTD.

BrionHe OveBHAHBEI 1 SKOHOMHUYECKHE EOCTOHHCTBA MCNONBL3OBAHNA
ray6HHHoro Tenna 3eman. [eoTHC MoxeT GYHKUMOHWPOBATD NECATKY H

Inaga 3. ANbTepHaTHBHAN NpupoaocGeperanilan suepreTnia 149

HAXKE COTHH JIET, HCTIONb3YA MPAKTHYECKH HEHCUepnaeMbie (C HO3HLIHH 9e-
NOBEHECKOTO CPOKA XKH3HH) HEPTETHYCCKHE PECYPCh.

§ 5. BeTpoaHepreTuka

DHepras seTpa B KOHEUHOM HTCTE eCTh Pe3Y/ILTAT TEILTOBBIX MPOLIECCOB,
npoycxonaluux 8 armocdepe raHetsl. [IpHuMHa aKTHBHEIX IPOLIECCOB Ne-
PeMENIEHHSA BOZOYLIHBIX MACC 3aK1104aeTCA B pa3sAHYHH TUTOTHOCTEH Harpe-
TONG H XOAOTHOTC Bo3ayxa. TakiM o6pazom, MepBOHAYAIbHBIM HCTOYHHKOM
‘NIEPTHH BETP4 SARASAETCA SHEPrHs COMHETHOTO HAMTYUEHKA, KOTOPask Mepexo-
JMT B OOHY W3 CBOUX OPM — 3HEPIHIC BOAYIIHLIX [TOTOKOB.

3anackl 3HEPTHH BETpa HA 3eMie Ype3BbiuaiiHO BEANKH: MO HEKOTO-
PLIM OLIEHKAM OHH [IPeBLIGIAT 80 TpaH K BTy, yT0 cywecTseHHO Bonbiie
COBPEMEHHOI0 NOTpebneH1d SHeprHH YenosedecTBoM. [Tpu sToM Ham Tep-
puTopueil POCCHH COCpeaoTOYEHA SHAYHUTE/IBHAR YAaCTh MHPOBBIX BETPO-
rulX pecypcos, HauBGonee nepcneKTHEHBIC PErHOHLL A1 BHEAPEHUA BCT-
poaHepreTHKH Haxoaarca Ha Cerepe, B [losonxkse, PocTosckoit v Bonror-
panckoit obnacTax. .

Betpanbie MEABHHUB KOrAa-T0 OBLTH MPHUBLIYKLIM SAEMEHTOM Neisa-
£4 B moGo# ctpane. Tak, B Poccun B XIX Beke hyHKUHOHHPOBAIO NOYTH
250 TelC. MEABLHHLL ¢ CYMMapHO#i MOIHOCTSI0 okono 1,5 MaH kBT, OaHako
1 JanbHENLIEM BETPAHDIE MEABHHLE! ORAY BHITECHEHD JHEPTETHYECKHMHA
yCTAHOBKAMH, paboTAIOLIMMH Ha HCKOMAEMOM TOIUIHBE.

Harepec K HCnoN530BaHHI0 BETPa AAA NOYYEHHA 3NEKTPOIHEPIHH OXK % -
HWICH B NOCTEIHHE roabl. BeUTo YCTaHORAEHO, YTO B PAfOHAX C HHTCHCHB-
HHIM ABHXEHHEM BO3IYXAa BETPOYCTAHOBKH BITOJIHE MOTYT obecneyHBaTh

sepryeil MecTHee noTpeGHocTy. Ifepead B MHpe BETPOBAsA 3NEKTPOCTAH-
1ust (BAC) ¢ mmaMeTpom pabouero koneca 30 M 1 MowHocTHio 100 KB 6bL1a
nocrpeeHa B CCCP B 1931 . 3HaunTensHEE yeneXu B cozgaHul BBC 6uuin
JIOCTHTHYTHL 38 py6exoM, ocobeHHo B CIIIA, Eme 8 1941 r. TaM 61l1a noct-
poeHa BOC mowHocTbio 1250 KBT, HbiHe 06mas MOIMHOCTE Beex BOC B
rToli cTpaHe npeseimiaer 1,3 Man kBT, npAdeM cpell HUX eCTh H BEChbMA
KPYITHBE — ¢ MOMIHOCTBIO A0 4 Thic. KBT.

CoBpeMeHHAA BETPOIHEPIETHKA — Mpeobpa3oBaHNe IHEPIHH BETPA BO
spawaTeNibioe ABHXEHHEe NIONacTHoro Kojeca (pHe. 3.11), B xonebanus,
KOTOpPbie BOCTIPHHHMAIOTCA MBE303NEKTPHNECKAMH Npeobpa3’oBaTensiMH,
IUH B MOCTYNIATENBHOS JIBHXEHME OOBEKTA C MOMOUILIO BETPOABHIATENEH
(napycos, potopes). KT/l BeTpoyCTAHOBOK ACCTUTAET OTHOCHTENLHO GONE-
imx 3Havesmii: 0,2—0,5.
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Puc. 3.11. PaSoune koneca nepcnekTUBHLIX BETPOSHEPrETHYECKMX YCTAHOBOK:
a — Gbicmpoxodnoe deyxnonacmuoe; & — MHORORONACMHOS,; 8 — 88MPOKOAECo
Hapee ¢ sepmukansrol oceio; & — esmpodeuwxumens; & — sempoKoneco
€ HBKNOHHOT OCLI

Ha puc. 3.12 npeacrapaeH sua opuoit us BBC, Ilpu soicore 140 M
OHAa MOXET UMETh MOIIHOCTE A0 20 THIC, KBT it BRIpaBaThiBaTh B 101 OKO-
10 35 MaH. KB4 anekTposHeprin.

Ha puc. 3.13 nokasana BOC, ape nonacti KOTOPoii ABMIraorca mo ro-
PH3OHTATBHOMY KOJIBLIEBOMY TYTH Ha 00BIMHBIX Xee3HOACPOXHBIX TENCXK-
kax. B 6yayuiem anst 3Toil Leid nonaraioT UCnoiib30BaTh BO3NYITHEE MO~
AywwKH. MouHocTs 3Toro arperara 6oiaee § MBT, pyroit, TpeTnii THn BeT-
POINIEKTPOCTAHLMM MPEACTABAAET COBOIT CHCTEMY CBA3aHHbBIX MeXay coboit

ok

Puc. 3.12. BHewnnii sug BOC

Puc. 3.13. fisyxnonacrtHas B3C
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BEPTHKANBHBIX AOTIACTEH, ABMXYILKXCS O 3AMKHYTO#H Tpacce GOABIIOTo
suamerpa. 9ta BOC npaktHuecKH He HMeeT OrpaHHYCEHIf 10 MOUHOCTH.

TTocKoNALKY CKOPOCTh BETPA €CTh CyyaiiHas pyHKLMA BpeMeHH, pazpa-
GOTAHLL MEPONPUATHA MO MOBLIILEHNIO YCTOHYMBOCTH BDC, B YacTHOCTH
IYTEM €€ COUETAHUA ¢ au3enb-reseparopom. B Llennnorpanckoii odnactu
fnina noctpoeHa BAC paGouch smomuoctsio 400 kBt, cocrostinaa u3 12 ar-
peratos no 42 KBT. Ha cnyyvaii Ge3peTpHa B CHCTEMY BXOAHA TAKKE pe3epB-
LK 610K M3 ABYX AM3ENbL-TeHEPaTOPOR MOMIHOCTRIO Mo 200 KBT. 3a ppemsa
KCILTYATAIME TAaKasd KOMILTEKCHAA DAEKTPOCTaHUMA BhipaboTana 12 MiH
K Br-u, npn sToM Ha noaio BSC npuiwiock 55%, a Ha IH3EIb-TEHEPATODB —
43%. CpeitHAR CKOPOCTR BETPA B 3TOM PaiioHe COCTARIANIA 5 M/C.

Mo renepupyemMoii Mownocty BOC noapainensaior Ha TpH Khnacca:
1) 20 5 KBT, HX MPAMEHAIOT B KAYECTBE ABTOHOMHBIX HCTOYHMKOE MUTAHUA
ACOCOB, 111 OTOILIEHMA NoMEeLIeH It 1 T. 1.; 2) or 5 no 100 kBT, ux paaMe-
AT B PAHOHAX ¢ ACUCHTPATH30BAHHOH CHCTEMOM SACKTPOCHA0KEHHS,
it OHW NIPEAHA3HAYEHB LTS IPHBOAA PasTHYHEX YCTPOHCTE, B TOM YHCHE H
“nekTporeHepatopor; 3) ceriie 100 kBT, npeqHazHaueHb U NapaLieb-
noit paboTel ¢ HEBETPOBLIMH 3IMIEKTPOCTAHRIIMAMHE paBHol HWiM Sonbniei
MOIHOCTH,

Xora BOC npHHAATO CYMTATH IKOMOTHICCKH OC30MACHHMH, 3TO HE TaK,
HX 3KCILTYATALLAS BHISBIANA PAL OTPHLUATEABHBIX (pakTOpoB. Bo-nepshix, npu
paGoTe OHH TeHEpUPYIOT WH(pPa3BYK ¢ YacToTol HuXe 16 T, KoTophIi
PH3BIBAET ¥ MIOACH YTHETEHHOS COCTOAHHIE, UYBCTBO GecnoKolicTBa 1 auc-
koMbopTa, OKa3piBacT HETATHBHOE BO3ACHCTEIC HA HABCMHEBIX XHBOTHBIX
i MTHU. CIeNoBaTeNbHO, TEPPATOPHS, Tae pazMemiedsl BOC, cranosuTca
OUIIACHOH B KaueCTBe cpeabl OOHTAHHA.

Bo-BTOpbIX, B CIyYae IHpoKoMaciuTabrnoro npuMeneHua BOC oryac-
ri HapylUaeTcd Temnopoit 6amanc B paitoHaX HX pasMeIUeHNA M3-33 H3Me-
HCHHSA YCTOBHH NepeHoca TeITa B0 3¢MHOH IOBEPXHOCTH. B xoHedHOM
(TOT¢ MOXET TIPOH3IOHTH H3MEHEHHE PO3Ll BETPOB B PacIIONOXeHHBIX ps-
HOM TIPOMETIINIEHABIX paifOHax, ITO YCHIHT 3aTpA3HeHHe BO3OYIOHOTO Dac-
ceitHa.

B TpeTbux, BCIEACTRHE OTpaxeHus paauosonH YKB- u CBY-auana-
SOHA OT ABMXYUIMXCA JonacTeil BOC Hapymaercs HopMaibpHas pabota
HABHTAUMOHHONW annaparypsl ABHAJAHHCPOB H YXYOILASTCA NPHEM TEIS-
BHIHOHHLIX TIEpeaay.

JTA yCTpaHeHHA yKazaHHbIX HEAOCTATKOR OBUIH MPeaoXeHH ABA BhI-
voua: 1) npaMoe npeoGpazopaHue (6e3 BeTPAKa) DHEPTHH BeTpa B DIEKT-
PHYECKYIO H 2) BeIHOC BDC 8 Mope, OTKPHITHIE OKeaH,

Hccaenoranns NoKa3ain, YTO CKOPOCTH BETPa YBEJIHUNBAIOTCA IO MEpe
vitaneHus ot Geperosoii nuBMM. Tak, Ha paccToaHHH 40 KM oT Geperos cko-
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pocTb Bo3pacTaeT Ha 20—25%, 4To NO3BONSET NONYUUTh OT Hee B 2 pasa
Gonbilie SHEPrHU Npu TeX Xe napaMeTpax BOC. KpoMe Toro, pasmellieHne
B2C B MOPCK¥X aKBATOPHAX NO3BOAAET 00ECNEYUTh SHEPTHEH A00HIBAIO-
[He MIATGOPMEL H HCTIONBE30BATD 3EMENbHBIE YUACTKH LIS BHIPAllHBAHUA
cenpcKoxosaiicteeHHol npoaykuuu. B UIBeunu Ha paccrosiHHn 250 M oT
6epera crpoutcss BOC MomHoctoio 200 xBT, koTopaa 6ymer nepenasarhb
SHEPryio Mo noAeoAHOMY Kabemio. B 31oil cTpaHe paspaboTaH NPOeKT, npe-
IAYCMATPHBAOLIKI YCTaHoBKY 300 BeTpsKOB B TeueHHe 20 JIET, YTO B mepc-
TICKTHBE AOKHO 06ECIIeYMTh NPOH3BOICTBO 2 % INEKTPOSHEPTUH OT YPOB-
R COBpEMEHHOro roTpetieHusa. PasMepH BETPOYCTAHOBOK MOPAaXaioT; Ha
X DalNHAX BRICOTOI 90 M GyAYT BPALIATECS ABYXNONACTHHE MPONCeaIEpH ¢
pasmaxoMm nonacteit 80 M. B To Xe BpeMs 3KONOTHYHOCTE [IPOEKTA BhIi3H -
BAET ONMpPEIE/ICHHbIE COMHEHHSA: BO3MOXHBI NOMeXH PRIOOIOBCTBY, CYA0-
XOACTBY, OTPHIATENILHbIE MOCAENCTBHA HA PA3BUTHE THAPOGUOHTOB.

§ 6. buosHepreTkKa

BrosHepreTHKA OCHOBAHA Ha NONYYeHHK GHOMACCHI, KOTOPas HCNO/b-
3YETCH B KaHECTBE TOMNMBA HEMOCPEACTBEHHO WM MOCTE COOTBETCTBYIO-
weii nepepaborky. Mpu 3ToM BELACAAIOT TPH HATIPABICHHA MONYYEHHS TN~
NOBO#T SHEPTHH: 1) HENOCPEACTBEHHOE CXXUTaHNe GnoMacchl; 2} BpoXKeHHE
GMOMAacChl, TIPH KOTOPOM BHACASETCA TETUIOTa; 3) HCTIONB30BAHHE TAKHX
SHeproHOCHTENEH , KaK 6HOra3 KU CIMPTE, KOTOPbIE H3BAEKAIOTCA B NPo-
necce o6pasopaHHA GoOMAcChl.

NMepeoe HanpaBneHHe (CXKUraHue pacTeHWH) HCIONL3YETCA YENoBe-
KoM Bonee cta Thicsy jieT. M HBIHE BO MHOTHX CTPaHAX ¢ HACEICHHEM OKOIO
2.5 MAPA YENOBEK EXKEAHEEHO NONL3YIOTCS APOBAMH. AN OTOIICHKA, OC-
BeLIEHHMA ¥ NpHroToRIeHns nuimu. Jlaxe B cTonb paBUTOH CTpaHe, Kax
CIHIA, ceituac cxuraetca 6oablIe APEBECHHBL, HEXEIH €€ HAET Ha CTPOH-
TENLCTBO H Ha TTPCU3BOACTBO DyMaru.

OcoGeHHOCTLIO B HACTOALLEE BPEMST ABAACTCH TO, YTO HCTOMHUKOM
JPEeBECHONO TOMLHEA CITYXHT HE TONbKO AHKODAcTyIliii Nec, HO H cneuy-
anbHbl¢ MNAHTALHA GLICTPOPACTYLIWX BHIOE AEPEBLEB, HATIPHMED, TONMO-
JI, MBBL, ONTBXH, OCHHEL Tak, B LIlBeiH, KOTOpad HOCTENEHHO OTKA3HBA-
£TCA OT ATOMHOM IHEPreTHKH, B Oanxaiiiiue roabl INIAHKPYETCA EXerOIHO
3aCaKHBATL He MeHee 10 ThiC. ra TaK HasbiBacMOrQ SHEPreTHYECKOIO ieca,

Bo n36exaHHE HeJOCTATKOR, TPUCYILHX ADEBeCHOMY TOTUIUBY (CTHOCHTENh-
HO Gonbmeh 00neM, 6oABLWOH NPONSHT BAarv), NPOBONAT o6paboTKY, Ha-
npuMep, OpHKETHPOBAHHE.

Bropoe HampasieHUe COCTOHT B UCTIONb3OBAHHH TETLIOTHI, KOTOpas
BBIIENACTCH PN GPOXKEHHH OPraHUUECKAX OTX040B (HABO34, TOMETA, OTH-

f#iga 3. ANLTEPHATHEBHAR NPHPOROCOEPETAIGUIAN JHEPreTHKA 153

0K U T. T1.); €€ MOXHO NPUMEHHTD 1151 000rPEBa NAPHIKOB, TEILTUL H APY-
11X OOBEKTOR.

‘TpeTsbe HampaBfeHye — U3BNEYCHHE U3 GuoMacchl (OTXOIOB pACTEHHE-
BOACTBA H KHBOTHOBOACTBA) TAKHX IHEPTOHOCHTENEH, Kak 6moras wim
CUHUPTH.

Cuuranocs elg HENABHO, YTO rOPIOYee U3 HABO3A M JIPYTHX OTXOJOB He
MUOXET KOHKYPHPOBATS ¢ MPHPOAHLIM rasoM M Hedrenponykramu. Ho s
HOCNICAHHE TOIB] 3TY TOUKY 3PEHHA HAYaAH MEePECMATPHBATD, TPHYEM He
CIDJIBKO € SHEPTO-IKOHOMUYECKHUX, CKONBLKO & SKONOTHYECKYX NOZHIHI,

ThicsMM KPYNHBIX XHBOTHOBOAYECKUX KOMILIEKCOR H NTHLIeabprK
NOCTPOCHE MO BCEMY MHUPY, COTHHM X pa3MeLleHbl i B Hamei cTpane. Mx
(YyHKUHOHMPOBAHHE CONPOBOXAACTCH OBPA3OBAKHEM OFPOMHBIX KOIH--
UCCTE HABO33 K PACTHTENLHBIX OCTATKOB. TaK, Ha CBMHOBOAYECKOM KOMII-
nekce, rae coaepxurcea 108 Teic. CBHHEN, exXeronHo obpasyerca Gonee

| MIH M3 JKHXH, 94TO COOTBETCTRYET obBEMY CTOKOB roposa ¢ HaceIeHHEM
250 Thic. yenoBeK. NOCKOABKY KOMIUIEKCH! pasMELanM [IOAYAC HEJANeKo
Or rOPOAOB, 3TO YCYIYOAAIC UX OTPULATENbHOE BO3AEHCTRHE,

HAna nepepaboTKU CTOKOB XUBOTHOBOAYECKHX KOMILIEKCOB YaCTO npu-
ACISHOT TAK Ha3blBAEMOE AHA3POOHOe COPLENBANNE, B PE3Y/bTaTE KOTOPO-
10 PE3KO YCKOPAETCA NPUPOAHbIG NpoLece BhiaeneHus MetaHa CH, (Guo-
k). Ma | T opraHnyeckoro cyxoroe pelliecTea Hapo3a H NOMeTa NoJy4awT
150—660 M3 GHorasa, KoTOpHIH N0 CBOCH TEILIOTROPHOH CMIOCOOHOCTY CO-
wrerereyer 320—430 kr yenostoro toruusa (.11, Hukurwa, 10.B. Ho-
nmikos, 1986 r.). Kpome Toro, B POCCHH €XEroaHO 0CTAIOTCH HEUCTIONb30-
1N EHBIMHA MWLTHOHBI TOHH CONOMEI, KAXIAs TOHHA KOTOPO#H NpH METaHO-
noM GpoxeHnH aaet 350—500 m* 6uorasa, a 1 M3 nocneinero SKBMBaICHTEH
nouTH | 1 XKnaxoro TonaMea. Mexay TeM coONoMY H APYTHe pacTHTENbHbIE

OCTATKU JO CHX ITOP NPEANOYHATAIOT CKHIMATh, He 3a00TACh 00 SKONIOrnyec-
Kix MocneacTeusx, [loacuuTaHo, Y70 OTXOLB CENLCKOXO3ANCTBEHHOTO
1OM3BOACTBA BO BCCM MUPE COcTaBNAIOT Gonee 4 mapn . Ux nepepaborka
I MCTAH MOXET YIOBIICTBOPUTH He Meree 10% coBpeMeHHBIX MHPOBBIX 3HEp-
ICTHYECKHX TOTpeSHOCTE .

bronornueckas nepepaborka opraHHYECKUX OTXOAOB (OMOROHBepcHa)
NPOMBIIUIEHHOCTH, CEABCKOTO ¥ XKHTHLIHO-KOMMYHAALHOTO X038icTEa —
CIHOKHBIE MAKPOGHOAOrHuecKhii mpotiece, B HeM NpuHAMaloT yaacTre
11CCKOABKO B3IaHMOIEHCTRYIOIMX TPy NN GakTepwit: 1) 6akrepuu | rpymmsi
{NUIPONHTHYECKHE) TMADONIH3YIOT YINICBOAB!, GEJIKH, AMITMIB H APYTHE
KUMITOHEHTH GHOMAcCh ¢ 00pa30BAHUEM H,, CO,, XHPHbIX KHCIOT, CIMp-
o ¥ APYrux npoaykroe Spoxenns; 2) Gakrepuu H rpynns (aueroren-
114¢) pavIaraloT oNpeaeNeHHbIC KNPHBIE KHCAOTb H HEHTPaNbHEIE IIPO-
WKTH 80 alierara, H,y, CO, B ycnoBHsax MOAHOTO OTCYTCTBUS KHCAOPO/A;
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3) 6akrepuw [11 rpynnbl (roMoaUeTaTHbie) CHHTE3UPYIOT alETaT H3 CMECH
H,+CO,, MeTaona 1 ApYTHX coeMMHEHUI, B TOM 9HCIE YIIesoa0B; 4) 6aK-
tepuu IV rpynnst (MeTaHOOGpasyloLye} HCNOMBSYIOT H,+CO,, auerar unu
OIHOYITICPOAHBIC COEAVHEHHS IU1A CHHTE3a METaHa.

Haubonee BaxHEIH MOMEHT Npeodpa3osaHus CJIOXKHOTO CHPbLA — pa3-
TIOXKeHHe NeAmonossl. bakTepHu, BH3HBAIOIINE T0 Pa3ToXEHHE, NEATCA
Ha ABa Kiacca B 3aBMCHMMOCTH OT TeMINEPaTyphl TPOTEKAHKA Mpouccea:
Me3odubHbe 1 TepModuasHbe. OTITHMATBHAA TEMNEPATYPA AN ME30-
dunbHex 6akrepuii ot 30 1o 40°C, ans tepModmnbHbix oT 50 a0 60°C.

JHeaTenpHoCTb GaKTEpHd W, COOTBETCTBEHHO, oObeM METAHA JABHCHT
OT MHOTHX (PAKTOPOB: TeMEPaTyphl, KHCJIOTHOCTH CPEkl, COOTHOLICHNA
MeXIy yraepoaoM H asoToM (C/N), HATHYHA NeTyIUX KHCHOT, NWTaTelb-
HBIX BENIECTB ¥ TOKCHUHOCTH MaTepuanos. pouecc GHOKOHSEPCHH MO-
KeT IPOMCXOAUTL MpH HU3KKX (20 30°C), cpeiuX (35—40°C) 1 BBICOKMX
(cBuiwe 50°C) TemnepaTypax. YeM BLIIIC TEMIIEPATYPa, TEM OpicTpee HaeT
npotiecc GepMeHTalluH, GobiTe BHACAACTCA Ta3a, MEHbINE OCTACTCH oax-
TEpHANbHLIX M BUPYCHHX GONE3HeTBOPHBIX OPraHU3MOB, Haubonee
NPOA3BOMUTENbHLLI (B CMBICIIC MONYICHHA fuorasa) TepMopUALHBIH N1PO-
uece TpebyeT HOMONHHTENBbHOA 3HEPTHH.

EcTecTBEHHO, YTO W15 YHKUUOHHMPOBAHHA GakTepuii KX HeoGXOOHMO
ofecreunBaTh THTATENLHEIME BEIECTBAMY (a30ToM, (ochopoM, cepoif,
PalTHYHEIMH MUKpO3TIeMeHTaMK). buoras, roaygaeMul i mpu 6HOKOHBEP-
CHU OTX0A0B, COAEPXUT OT 55 Ao 70% Merana CH,, ocTaNbHOE — OKCHA
yrepona (1V). Mpucyrcrsue CO, CHHXAET TEIIOTY CrOpaHus Guoraza ¥
YBEJIMYHBACT OObEM rasa, NOJJICKALETO oGpaboTke M XpaHeHHKW. buoraa
PaccMaTPUBAIOT KAK JIOKANTbHOE TOMIHBO, Z0CTATOTHO 3¢eKTUBHO HC-
NCIE3YEMOE HA MECTE €0 NIPOU3BOACTRA. '

Ha puc. 3.14 moka3aHa cxema GHO3HEPreTHTECKOl YCTAHOBKH. Opra-
HUUECKHe OTXOIbl M3 HCTOYHVKA | MOCTYNAIOT B MPHEMHEIR pelepByap 2.
Ciofa Xe rofaoTcq ropadas Boza Julst pa3éaBleHNs OTX0A0B 1O ONTAMANb-
HOM KOHLECHTPALMH M OTXOALI MOEBOACTBA AN CO3AAKHA HYXHOIO COOT-
Homwenus C/N, H3 npuemHoro pesepsyapa HarpeTsiit cyGcTpar nocrynaer
HETNOCPEACTBCHHO B MCTAHTEHK 4 HIIM B NONOIPEBaTe/b 3, rie HarpeBaeTeA
10 TpeGyeMmolt TeMneparyphl. B MeTanTeHKe 00pasyeTca GHoras; ocTaTok
(1TanM) H3BNEKAETCA M3 METAHTCHKA H HACOCOM 9 HanpaBndgeTCsa B XpaHn-
JIMIe OCTaTKa, BUoTas Nocie YCTPOHCTB OYHCTKH 6 CXUMAETCA KOMNpec-
COpoM 7 U MOCTYNAET B rasroahaep 8. YacTs OMOraza CXKMracrcs B KOTEAb-
HOi 5 ¢ LeNbO BHIPAGOTKA TEMUTa A1 MOAOTpeBa CyGCTpaTa. FTocKoneKy
BHIXOASTUHIL U3 METAHTEHKA OCTATOK HMEET TEMICPATYPY A0 50—55°C, ne-
NecooSpa3Ho HCNIONL3OBATH €0 OCTATOYHOE TEILIO AN (IPEABAPHUTENLHOTO
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iinam
& Xpasunuiye

flompe6umen

Puc. 3.14, Texnonornyeckas cxema GHOIHEpreTHYECKOM YCTAHOBKM
(nosicHeHMs B TakcTe)

noporpesa cybeTpara U MHTATENbHOM CPelbl B COOTBETCTBYIOLIMX TEIO-
vOMCHHHEKaAxX 2 10,

Apyro# npoayKT GHOKOHBEPCHM — OCTAaTOK (LUTaM) — obeazapaxen-
"ot BbICOK03(hGeKTHBHOE YnoGpeHHe, N0 CBOMM CBOHCTBAM NPUGIHKAI0-
WICCCd K MUHCPAbHOMY YAOGPEHHIO THNA HUTPOGMOCKH: | T CYXOTO OCTaT-
Kt (110 COREPXAHMIO MUTATE/IBHBLX BEILEGCTB) IKBHBATEHTEH 3—4 T HUTPO-
(hockH. OpraHityeckie ynoOpeHnd, MoJydaeMble B pe3yALTATE AaHAIPOOHOH
{WPMEHTALMH OTXOMIOB, 3HAYHTENBHO MYl B ATPOHOMHTECKOM OTHOLHE-
MIH, HEXENN MOTYYEHHBIE OGEIYHEIM METOAOM KOMITOCTHPOBAHUA,

Lllupokoe BHEAPEHHE DHOKOHBEPCHM OPFAHHYECKHK OTXCAOB pELIAT
NCCKONTBKO BAXHEHILIMX 327144 — COXPAaHCHHE OKPYXKaollei cpens!, cHa6-
ACNUE SHEPrUeH, a TAKXKE CHYKEHHE PHUCKA PACTIPOCTpaHEHHS paan’uqnux
" fnmemiﬁ ¥ XHBOTHbIX (TP aHa3pobHoit hepMeHTaIMA YHUYTOXAIOTCA
Ni1114 reALMAHTOB, BPEAHAA MUKPOGIOpa H ceMeHa COPHSIKOB).
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§ 7. BopopoaHas sHepreTuka

OrpoMHBII MHTEPEC K BOAOPOLY KaK K NEPCNEKTHBHOMY TOTLTHBY obyc-
AOBJEH PAAOM HEOCAOPHMBIX €TI0 NPEHMYLLECTB, [IABHEIE H3 KOTOPbIX Ta-
koBul: 1) 3xonoTHYecKasi 6¢30MacHOCTb BOAOPOAE B OT/IN'IME OT ApYTUX ToN-
JMB, TAK XaK TMPOJYKTOM CrOPaHMs €ro ABSETCA BOIAHOMA Map; 2} o4eHb
BLICOKOE SHAYEHHE TETUIOTH CropaHus (BueTBepo foabiue, YeM y KAMEHHOTO
yruisl); 3) BeicoKas TENIONPOBOLHOCTb, 4) HU3KaA BAIKOCTE, YTO OUEHb BAXK-
HO fipy HeoOXOIMMOCTH €0 TPRHCNOPTHPOBKH 110 TpyOONPOBOsiaM, 0COGEH-
HO Ha 60/LILNE PACCTOAHHA; 5) MPAaKTHYECKW HEOTPAHUYCHHbIC 3aNachl Chi-
Pbfi, €C/U B KAYECTBE TAKOBOTO PACCMATPHBATh BOALY; 6) BOZMOXXHOCTE MHO-
TOCTOPOHHENO NPYMEHEHNA BOZOPONA: OH MOXCT 65ITh UCTIONE3OBAH KaK
TOTUIHBO BO MHOTMX XHMMYECKHX 1 METATYPTHYECKHX MPOLECCax, B aBUa-
LMK W aBTOTPAHCIIOPTE, 4 TAKKE B BUE A06ABOK K MOTOPHBIM TOTUIHBAM.

BEIIEMIOXEHHOS JAT0 TOAYOK K CO3IAHHIC T.H, BOAOPOAHONH JHepre-
THKH, B KOTOPOIt BOZOPOI HCTIOAB3YETCS KAK HOCHTEb SHEPTHH. Bomopoa-
Hast SHEPTeTHKA BKIIOYAET CEAYIOIUMe CTalHN: NoAYy4CHYE BOAOPOAA N3
PasIUYHOCO CHIPhA; XPaHEHHE CIO B Ta3008paIHOM ¥ CXHKECHHOM COCTOA-
HHSX WA B BHAE MCKYCCTBEHHO TIONYSEHHBIX XHMHUYECKAX COeIHHEHNH,
HarpumMep, ruapuaos (NaH); TpaHcnopThposanue Bo10pOaa K notpebn-
Temo.

Tonyuense soaoposa. /Ui NPOMBILLIEHHOTO NPON3BOACTRA BOAOPOAA
HCMONB3YIOT B OCHOBHOM MPHPOIHBIN a3, KHIKWE H TBEPAbIe TOPIOTHE
HCKonaeMuie, BOMY.

B uacrosiliee ppeMs HauGonblliee KOAHICCTBO BOAOPOAa NOMYHALOT
napoBoil KOHBEpCHeH MPHPOAHOTO rasa. VkasaHHB Mpouece BKIKYAeT
CAEOYIOLLHE CTATHH,

1. KaranHTHuYecKas KOHBSPCHA METaHa ¢ BOAAHLIM MapoM:

CH, + H,0 - CO + 3H, — 206 kI

Peakiis oCyILECTBAAETCH B MpucyTeTBUM Ni — KaTaausaTopa npy

750—870 °C.
2. Koupepeug CO ¢ BOAAHBIM NAPOM:

CO + H,0 - CO, + H, + 41 k[Ix.

[pouecc npopoast npu 370—440°C B NPUCYTCTBUH XKENEIOXPOMOK-
CHIHOTO KATANK3aTOPa {NMepBas CTYNEHb) U IPH 230—260°C B NPUCYTCTBHH
LIMEKXPOM-MEAHOTO KaTaau3aTopa (BTopas CTyieH b).

3. BelaeacHHe BOAOPOIA H3 ra30BOi CMECH.

[Mponecc nPOBOAAT OYTEM NOC/EA0BATEAbHOM OYHCTKHU rasoBoit cMe-

e or CO, 1 OCTATKOB HENPOpPearupoBanilu CO, CH,u H,0.
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Tonyuenve Boaopona 13 TBEPALIX FOPIOYAX UCKOMAEMBIX (HATIPUMED,
V1) BKAIOYAET NepepaboTKy NOCAEAHHX € BOATHEIM apOM H BO3AYXOM
IUIH KHCIOpomoM (rasudrtkauuio):

C+H,0->cCoT+ H,T - 118,9 k/lx
2C+0,—2C0T + 230 k.

) [pu 3ToM oGpasyeTcd BOJAHOM ra3s, KOTOpbIi comepXUT 1o 40% CO u
0% H,, a Takxke CO,, CH,, N, u npumecn cepHUcTBIX coeauHeHuii. B
MaIbHEHILIEM ra3bl OYMLUAIOT OT HEXEeNATENbHBIX KOMNOHEHTOB, MpexXae
HCCTO HEMOPIOYMHX NpUMeEcei.

BEKTPOINU3OM BOAEI MOXHO TIOTY4aTh BOAOPOL COBMECTHO ¢ KHCIO-
poaoM. IMpH 3ToM 3AeKTPOAMTOM CIYXKHT BoaHblli pacteop KOH (350—
400 r/m); KaBAeHUE B 3ACKTPONH3EPaX BAPBHPYIOT OT hmocqaepuom A0
| N{I’Ia (40 aT™), pacxoa SNEKTPOSHEPrHH cocTaBaseT 5,1-—5,6 KBTUY Ha
| m” BOOpona (Teoperyecknit pacxon npu 25°C 2,94 kBr4y).

OnucaHHbIe TPAAHLIHOHHBIE METOAH TIONYYCHHA BOAOPONA HEAOCTA-
FOYHO IKOHOMUYHBL, ¢CHH pedb MAET O WIMPOKOMACIITAGHOM ero Mpons-
BOACTBE, ACHUCAACMOM COTHAMI MJIH T (HbiHE MUPOBOE MPOH3IBOACTEO
1#0/10p0oAa Ha YPOBHE CTa MAH T). JTO CBA3AHO, NIPEXKAE BCErO, C Ype3Mep-
NLIMH 3aTpaTaMu HeprHM. [TosToMy WA HyXA BOACPOIHOM 3HEPIETHKH
IIPCATAraeTcs KaK yCOBEPILICHCTBOBATD TPAAMLIHOHHbBIE METOABI, TAK U pas-
POOTaTh HOBBIE, NPHYEM C HCMONB30BAHHEM NPEHMYILECTBEHHO SIEPHOM
11 CONMHEYHOMH SHepruu.

BoaMOXHOE YCOBEPLICHCTBOBAHNE OCHOBHOTO TPAAMLIHOHHOTO METONA
NOIYHEHAS! BOAOPOAA — KaTATHTHYECKOH KOHBEPCHH NPHPOAHOTO rasa —
HIKNTIOYAETCA B TOM, HTO NPOLIECC NPOBOAAT B KHTIALWEM CIOE KATANMATO-
1% (ra3 MPOXORUT CHHU3Y BBEPX, BIPLIXIAA NOCAEAHMIH), a HEOBXONHMOR Ten -
0 MOABOJAT C BHICOKOTEMNEPATYPHOTO ANEPHOTO peakrtopa. [pH 3ToM
HOSMOXHO CHH3HTDL 3aTPAThl Ha MPOH3BOACTRO BOJOpoaa Ha 20—25%.

Jlpyro# BapHAHT MOAYYEHHS BOAOPOAA ~ BOAHO-ILENOUHOH DIEKTPO-
'3 1107 AABACHHEM € HCNOMB30BaHUEM OTHOCUTENBHO LEEBOH pasrpy-
WOUHOH INEKTPOIHEPIHH, BLIpaBaTuiBacMol B HouHoe BpeMs ASC. Mpu
''OM PACXOA 3JNEKTPOIHEPIUN Ha noayueHne | M7 Bojopona cocTaBasier
1.3—4,7 kB4, T €. Ha 15—20% MeHblile, yeM 110 0GBITHOMY cOCOBY.

PaccMOTPHM HEKOTOPEIE H3 HEZABHO NPEANOXEHHEIX, T.H. HETPATHIM-
C1IHBIX METOIOB NOAYYEHHS BOAOPOIA,

YeTaHoBeHA BO3MOXHOCTb JIEKTPOJIN3A BOAEI ¢ HCNOJIL3OBAHUEM B
kilIECTBe JICKTPOJTUTA PACILIABA LWENOYH, TBEPAONO MoauMepa (TTI-anek-
IPONH3), KepAMHKH Ha OCHOBE ZrQ, (BHICOKOTEMIICPATYPHbLN ANEKTPOTH3);
npouece Tpebyer 3aTpaT INEKTPoIHeprun Ha 30—40% meHbiue, HC}KCJII;
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TPATALHOHHEIHA crnocob. YKakeMm, UTo B CNy4ac HCMONb30BAHNSA pacillaBa
ILEIOYH KOHUEHTPALMA BOALL B SACKTPOIUTES COCTABNSAST BCETO THLIG 0,5—

2,0% no macce. HanGosee nepcrieKTHBHBIM CYRTACTCA BHICOKOTEMIIEPa-

TYPHBIH 3CKTPOIH3 ¢ HCNOJAL30OBAHHEM TeIa OT ABC, DieKTponuTOM

3/6Ch CJIYXUT KepaMHKa u3 ZrO, ¢ 10626/1eHHEM HEKOTOPHIX OKCH/IOB Me-

tauios (Ca0, Sc,0,); TeMnepartypa mpouecca 800 — 1000°C, BOCTHXUMBIIA

YPOBEHB PacX05a SEKTPOSHEPTUY Ha nonyyeHue 1 M3 BOZOPOAA CHHKAET-

cAa no 2,5 xBru.

B nocaciHUe TOIb HHTEHCHBHO pa3pabaThIBaloTCA TiNa3MOXUMITICC-
KHMe TeXHOJOrHH TIONYYEHHS] BOXOPOAa, CBA3AHHLIC ¢ MCNONB30BAHHEM
wmskoTemneparypuoi (10°—10° K) nnasmel. U3 Hix HauGonee Nepenex-
THBEH IBYXCTATHAHHIA YIIEKHCTOTHLIA MK, BKAlOYalomuii: 1) AHcconm-
auuio (2CO, - 2CO + 0,), OCYILECTBIAEMYIO B MIAIMOTPOHE — ycrTpoii-
CTBe WA COINAHHA 0a3MBi TIPH MOMOLIM 3NEKTPHUECKON Nyru; 2) KOH-
pepeuio CO ¢ soaaxeM mapom (CO + H,0 —» H, + CO,), nocae yero
06pa3oBABIIKACA AHOKCH/ YITIEPOAA BO3BPAINAETCs B MIA3MOTPOH MUTH
HOBOTO HMKNA,

WIMeloT MEPCNEeKTRY 1 TEPMOXMMHYECKME LIHKIIBI MOMYUEHHS BOLO-
pola u3 Boabl. M3BeCTHO, 9TO CTENEHb TEPMHUECKOH THCCOUMALIMI BOABI
nipu 2483 °C coctasnser 11,1%. YkasaHHBE TePMOXHMHYECKHE LIMKITE!
NPeACTARIAIOT COGON COBOKYITHOCTD NOCTICAOBATENBHHX XHMHYECKHX pe-
aKLMii, IPMBOAIIMX K Pa3NoXEHHIO BOAH MpPH Gollee HH3KOH TeMIepary-
pe, ueM Ta, KoTopas TpeGyeTcs s TepMHUECKOH JUCCOMHALMH. B stHx
UHKAAX BCe KOMITOHEHTBl CHCTEMEL, KPOME BOAOPOACONEPXAINETO CHPLA
(sompi), pererepHpylotcs. Huxe, B Ka4ecTBe NPUMEPA, MMPHBOSATCS PEaK-
LAH, NEXALTHE B OCHOBE CEPHOKHMCIOTHOIO TCPMOXHMHYECKOTO LIHKIA:

30—80°C
SO, + 2H,0 ——— H,50,+ H,T
JMEKMPOAU3

880°C

H,SO, H,0 + SOIT + 0,5021‘.

Kamamusamop

Hzyyaercd Taxke pasHOIM3 BOALI M BOAHBIX PacTBOPOB H,80,, HCl,
HBr, H S, AgCl v nip. non HeiicTBIEM ARSPHOTO HANYYEHHA (KECTKOro, g-
u Heitrponnoro). Hanbosnee MOUHbe HCTOYHHKH TaKOro U3NMydeHHd —
AOepPHLIE PEAKTOPLI. :

Cpemy ApyTHX HCCIEAYEMbIX B NOCAEHEE BPEMS METONOB MONYYCHHA
BOJOPOIA U3 BOALI CIEAYET OTMETHTD (POTOSAEKTPONNS H fuodoTONH3.

DoTO3NEKTPONIHI — METOM MONYICHH:A BOZOPOAA H KHCIIOpOaa H3 BOAH
TIPH FIOMOIIYM CONHETHOU 3HEPrHH. ITOT MPOUECC OCYLULECTRIRH © K

filiRa 3. AnbrepHaTenan npuponocbeperaouas sepretia 159

110Ka 0KoJI0 3—4%; oH OyaeT NpeacTaBNATh MPAKTHYECKMI UHTEpEC, ecaun
viactea aopecrr KITA mo ~ 10—12%.

BaodoTomn3 BoALI OCHOBAH Ha TOM, YTO ONpecNcHHbIE MAKPOOpTa-
IISMBL, HAMPAMEP, XA0PETa, UCTIONLIYIOMIHE COMHEYHYIO 3HEPTHIO IS
CHOCH XN3HEASATENBHOCTH, CNIOCOBHBI pasnaraTh BoAy ¢ oOOpazoBaHMEM
nonopoaa. IMpu arom KINJ tpanchopMaumu comdeqHO# SHEPTHH TAKHMH
MUKPOOPTrAaHKH3MaMH COCTABIAET 0KOM0 8%.

Xpanenne B TPARCHIOPTHPOBaHHE BOAOPOAA. [23006pa3HEIN BOROPOM Xpa-
HAT B CIICIHATbHBIX €MKOCTAX — Fa3TOJBIEPax, a TAKXKE COCYLAX BRICOKOTO
e HHA — GaoHax. CyIIeCTBYIOT MPOEKTHI ITOASEMHOTO XPaHEHHS GONTb-
(111X KOJTHYECTB BOAGPOA B BLIPAOOTAHHBIX MECTOPOKICHHAX HedbTH M raza,
1OPHBIX BRIPA6OTKAX, HCKYCCTBEHHRIX COMITHBIX KaBepHax. XKuakuii sono-
PO XpaHAT B TPAHCIIOPTHPYIOT B CNIEUNANBHEIX TEPMETHYECKMX PEIEPBYa-
(ax ¢ bbexTuBHOM TeluioBod H3onalmeit. [Tpy 3TOM €MKOCTbL CTALHO-
IAPHBIX XpaHUIHIN nocTrraeT 3000 M3 W Gonee, Xene3HONOPOXHBIX LHC-
repH — 100—125 M*, aBToMOGHABHEX — 25—75 M?. Hakonen, npoeoaaTca
NeCeNOBaHNS B OONACTH TIOTyYeHHS M XpaHEHUS BOAOPOAA B TBEPAOM H
myroobpasHoM (mo 50% TBepaoit daswi) cocToaHuax,

Hna XpaHeHHs W TPAHCIIOPTHPOBKA BOAOPOIA TIEPCTIEKTHBHO ACTIONb-
WBAHHE TBEPARIX COCNHHEHMH — ruapHIoB MeTanA0B. CpelH MOCTeTHHX
NPCACTABNAIOT HHTEPEC HOHHEIS, K KOTOPAIM OTHOCSAT FHAPHILI MISTOYHEX
1" (ETOYHO3EMENBHBIX MeTaLI0B (KpoMe Mg). Tuapun aatia LiH, nanpu-
Mep, MOXET GHTh TIONYYeH B3aUMOICHCTBAEM BOAOPOAS ¢ PACILIABOM JIH-
iy MOH AABCHHEM:

Li+0,5H, > LiH.

| r ruapuaa TMTHA MOXET BRIKEIMTH NIPH HATPEBAHHH oKono 1,6 1 H,,
1ITOMY TIIDAAE INENOYHBIX METAILTIOB PACCMATPHBAIOTCS GAHOBPEMEH-
110 KaK NEPCTIEKTUBHOE PAKETHOE TOILIHBO,

OcobeHHO UHTEPESCHBI METATIONOZOOHEE TUAPHIEL H THAPHAE! HHTEP-
MCTATHIECKUX COSAMHEHHH, MHOTHE U3 KOTOPHX MOTYT GbITh [TONyYeHE
I EIHMOTEHCTBHEM METAILTA ¢ BOONOPOAOM IIPK 00BIMHONH HWIH OTHOCHTENL-
no HeGonpIoit TeMnepartype (Taéa. 3.1).

W3 r’uApHIOB HHTEPMETAIIOB HAHBO/EE NePCNEKTHBHBL COeAMHEHUS
i ocHose Ti, Fe, Mg, Ni, La: TiFeH,, Mg,NiH,, LaNiH,. Oun conepxar
a0 400 cm3 H, Ba 1 r ruapyaa, BHAEASIOT BOZOPOA NPH CPABHUTEALHO HH3-
kX Temmeparypax (150—200°C) H oTHOCHTEBHO AClUCEH.,

[MapHAL HEKOTOPBIX METAILTOB, NPEXNE BCEr0 HHTEPMETALIOB, MOTYT
VTH HCIOML30BAHE U HA aBTOTpaHCnopTe, bak ¢ THAPHAHBM «TOMTHBOM»
VUTAHABITHBAETCA HA aBTOMOGHAE M 000TPEBACTCH TOPAYUMH BLEX1OITHH-
M ra3aMA. B pesynbrate ruapun pasnaraerca ¢ o6pa3oBaHMEM BOJOPOIA,
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Tabnuua 3.1
CeoMCTBA HOKOTOPLIX TMAPMAOE
oaepuanve Temno|
Coeannenme | MnoTHOETE, rick® nong pona,% (mace) | pasn :ya?a.c

. MgH, 142 7.6 250—300
TiH; 3,78 4 600—700

Zrth 5,62 2.1 850
Lal:lz_a 5,26 2,1 600—800
CeHz_g 55 2 600—800

KOTOpbI# Jlanee MOAacTcA B Kamepy CropaHHA NBHTaTed KakK Jodapka K
OeH3HHY.

KpoMe TOro, TMAPHAB! HAXOAAT TIPUMEHEHHE TIPH aBAPHITHO-CTIACATENb-
HEIX paboTax Ha BOAE, B YACTHOCTH, Al GHICTPOTO HATYBAHHS CIIACATENb-
HBEX TUIOTOB. T0 CBA3aHO € WX GLICTPbIM B3aHMOAeHCTBHEM C BOIOI, Ha-
NpHMED,

MgH, + 2H,0 - Mg(OH), + 2H,T

W BBLIEIEHUEM TIPH 3ToM Bonbiux 06beMOB BOZOPOAA: Ha | KT YKazaHHOro
FMIpHIA MOXET BbleauThes a0 1,7 M? Bonopona.

§ 8. AKTyanbHOCTbL nepexona Poccuwn
Ha 3HeprocOeperaloinin TUN pasBUTUA 3KOHOMUKH

ECTk OCHOBAHHS CYMTATH, YTC W3 BCEX PACCMOTPEHHBIX TAK HA3HIBAS-
MbIX 2IETEPHATHBHBIX BUAOB 3HEPTHU HH OH HE ABIAeTCs Ge30onacHbM B
IKONMOrMIECKOM OTHOIIEHHH H B 0603pHMOM GyayieM HE MOXET COCTa-
BITH KOHKYPEHIHM TPAOHIHOHHBM, npexae seero IBC u TOC, Oana n3
HIPHYMH — YUCTO IKOHOMHYECKAS: CPABHUTENIbHAA AOPOTOBH3HA HETPa-
IUUHOHHEIX BUIOB 3Heprun (Tabu. 3.2).

Tabnuus 3.2

CpaBHMTONELHAR XAPAKTEPUCTHED PAZNTHYHLIX CNOCOG0B NONYWeHHA SHEPruK
(B.A. BoiinuH, A.C. Bopoeuk, B.C. Manoiwesckwii, 2001 r.)

YaenoHLti cheM 3Haprid YpeneHme
T ¢ @AWHNLbLI NNOLLAIM KaNUTANOBNOXEHNA
INKTPOCTANIIM |  anuMaemodi 30Mnn !B-rfuz! (orH. en)
{Betposas 0,4 4.5
ConHeqHan 30 3
FeotepmansHasn 4 3
ATOMHEA 1300 1
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KOHEeYHO, IO Mepe OBOCTPEHHS IKOTOTHIECKHX TIPOGTEM 1 SKOJIOTH-
MY OBLWECTBEHHOTC COBHAHKMA 3TOT apryMEHT 0y1eT HMETH BCS MEHb-
nice 3HaueHue, Ho 31o B nepenekTHse. A ceiluac nepBocTeneHHOe 3HaYe-
IHlie MPHOBPETAIOT BOTIPOCH YKOHOMMY SHEPTETHYECKHX PECYPCOB, HEMY, K
COXKLIEHHIO, YAEASETCA TAK Mano BHHManug. TeM boJee, UTO B HaLUei CTpa-
11, YUHTHBAT OCOOEHHOCTH €€ COBPEMEHHOIO COCTOAHHES, IIPOCTO HET HAA-
IOKAUIKX CPEACTB ANA YBeArYeHHs no0rvu HedyTH, rasa, yivis, Hapalumea-
1Bl NPOH3BOACTRA SJICKTPOIHEPTUY, 63 YETO HEBO3ZMOXHO YCTOHYMBOE
[%ISBUTHE SKOHOMHKH,

CoBpeMeHHBIH YHEepreTHYECKMA KPH3INC TIOPCKACH TPEXAS BCETO HE-
[KIMMOHANBHBIM HCIMONB3OBAHHEM FHEPTETHECCKHX PECYPCOB H 3HEPIHH, 4
ne ux HexsaTkoil, B Poccun Ha ayiy HaceneHUs Ha Nopaack W Jaxe Aea
nopsaKa A006IBaeTea Goabllle HEDTH U rasa, NPOUIBOIKTCA GOAbLLE 3neK-
[POIHEPTMH, Y¢M B DONBLUIMHCTRE PA3BUTLIX cTpaH. OAHAKO [TOKA3aTenH
KOHCYHBIX KOHOMRYECKHX IOCTHXCHHIA NPAMO MPOTHBONIOIOXKHEL. M npH
CUBPEMEHHON HEPaLMOHANLHOH IKOHOMHYECKOH CTPYKTYPE B CTPaHe HU-
K0JIa HE XBATHT HEPTHH, CKOJIBKO OBl €2 HH npou3soadnacs (3.8, Tiupycos
up., 2002 ).

Bo-nepBhix, ¢ UEALIO ONPABIAHHON ¢ 3KON0r0-3KOHOMHYECKHX NO3H-
11 NIepecTpoiiKH 3HEPro3aTpaTHO CTPYKTYPHI X034HCTBA CTPAHH B 2HEP-
rocheperalowyo HeobXoaANMMO MAGHOMEPHO M AOCTATOYHO OHICTPO 3aMe-
HIITh YCTAPEBIUNE «IHEPTONOKHPAIOUIHE» TEXHOSOIHH Ha 3KOHOMHYHEIE,
lak, Mo pacyeTaM CNIEUHATHCTOB, IIHPCKOE HCTIONB30BAHHE B METAILIYP-
1 CHT aneprocGeperaiomiero o6opyaoBaHHA MO3BONHT CIKOHOMUTD
UpPHMEPHO 12% BLIpaBAThIBAEMO IHEPIYH, YTO COOTBETCTBYET €€ MPOH3-
BONCTBY Ha Beex ADC. Mexay TeM MHOTHe BHALI 3HeprocOeperaiowero
0OOPYIOBAHHA, B YACTHOCTH 1A HENPEPhIBHOH PAMIMBKU CTANH, ObUIM
11 )GPETEHD! B HALLCH CTpade M 3KCnopTHPYIoTed B Anonuy, OnHako y Hag
\ICABHB BEC HENMPEPBIBHOH PA3THBKH CTanu coctapadet 17%, Torma Kak
i Anouuu — 93%, OPI' u ©panuun — okono 90%, CIUA — 64%.

Bo-Brophix, cleayer yKa3aTh Ha MPEBOCXOAALLIHE BCAKHE Pa3yMHbIE
HPCAEHB IHEPrO3ATPATH B CHCTEME XHIHLLHO-KOMMYHAUIBHOTO XO3AHCTRA.
K, NOA3EMHBIC KOMMYHHKAUKN CO Cnaboi TeIOH30AAUNEH, OMa, KBap-
HIPH LLEOPO MOCTABAAIOT TENAO B OKPYXAIOLLYIO cpeay. Lo TpeTH Beex KoM-
MYHUKALMI HAXOAKTCH B ABAPHIHOM COCTOAHHU. MeXay TeM puMep apy-
I 1X CTPaH MOKa3blBACT, YTO ZKOHOMHSA 3HEPTHU, HCNONB3YEMON U OTO-
HJICHHSE H OCBEICHHA 3AaHHIL (B YACTHOCTH, YTETNICHHE OKOH, ABEPEH M
1EULOB, 4 TAKXKE YCTAHOBKS NBOWHEIX W TPOHHLIX PaAM), MOXET COCTABUTD A0
5% pacxoryeMoil HEpruu.

Jaxe cKpoMHbBIE OLEHKH BO3MOXHOM 3KOHOMHH IHEPriH B PE3yNibTa-
1 CTPYKTYPHO# MEPECTPOHKH HAPOAHOTO X03AHCTRA COCTaBnsAwT 25—30%.,

G T L NDTEH B SO0 HEA
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31O G3HAYAET, YTO NPU COBPEMEHHOM YpoBHE NoGHIMM HedTH, yras, rasa,
NPOU3BOACTBE SACKTPOIHEPIHH NMPH PALHOHAILHBIX H HOPMANTBHBIX KO-
HOMHYECKHX CTPYKTYpaX MOXHO 06110 651 yBENHUNTE 3PdeKTHBHOE SHEp-
ronoTpebAcHKe TIOUTH HA TPETh. TAKOro KOAMYECTBA AOMOMHUTENbHON
SHEPTHH XBaTHNIO ObI HA MHOTHE rofbl camoro SypHOro couHanbHO-3K0HO-
MUYECKOTO pasBuTusa. [pu STOM caenyeT NOAYMEPKHYTDh, YTO 3ATPAThl HA
aHeprociepexenne B 2—4 pasa MeHbLIe MO CPaBHEHHIO ¢ COOCTBEHHO MPO-
W3BOACTBOM FHEPIUH.

B-TpeTbnx, K MEPEYHCAEHHEIM Pe3epBaM CAeayeT 10DABHTh OTPOMHbIE
BO3MOXHOCTH MO YBEAHYEHHIO JOObIYH SHEPropecypeon 3a CHET COBEPILICH-
CTBOBAHUA TEXHOIOrMHA UX H3BmedeHHs, Ceilluac B Heapax ocTaeTed, Ha-
npuMep, 0kosio 70% HedTH K3-3a TEXHONOMMYECKOTO OTCTaBaHua Hedre-
mepepaGaTbiBaloLeil MPOMBILLTEHHOCTH HTH, YTO YacTo HMEET MECTO, B
PE3YABTATE KENaHUs HEKOTOPbIX KOMTNIAHUi KaK MOXHO ObIcTpee H3BAeYb
npuGbLIbL. ToMbKO WCNONBIOBAHKE NEPEAOBLIX TEXHONOTHH, HMEIOUIHXCA
3a pyGeXoM H B HALHEH CTpaHe, TTO3BOJIKT AOTOAHHTENBHO H3BJICYb ACCAT-
KH MANJIHOHOB TOHH 3Hepropecypcob. CTonb Xe 3HaUMTeILHBIE Pe3ePBbl
KPOKTCA B YBeHYEeHHH TIYGHHH nepepaboTkH chIpbsl. O BOZMOXHOCTAX
sHeprocéeperaomero pa3guTHA OBOPHT CIILIT MHOTHX CTPAaH, TI€ 3KOHO-
MHUYECKHH POCT B MOC/eAHHE roIbl 00ECNEYHBANCSA TONBKO 38 CHET IKOHO-
MUH DHEPIOpeECYPCOB 6e3 CTPOMTENBCTBA HOBBIX CTAHUHMHA M paspaboTKu
HOBBIX MeCTOpOXAeHHH. L1 3T0ro IUPOKO HCTIONBL30BATHCE KAK NPAMOE
peryTHpOBaHue, TAK H PHTHOYHEIC MEXAHU3MBI, METONB CTHMYJIHPOBAHMS.

B-ueTBepTHX, CEAYET TIOABEPTHYTE KPUTUKE CNOXKHUBLIYIOCH OTHAC-
v Garoaaps MHPOBO# KOHBIOKTYPE HEAAABHOBHAHYIO SKCTIOPTHYIO MO~
IUTHKY. JeNo B TOM, 9TO B HACTOMLIeE BPEMSA YASAbHBIA BEC TONBKO TOM-
JIMBHO-3HEPreTHUECKHX pecypeos B obllieM obseme akecnopTa Poccuy co-
crapnsier okonoe 40%. Takas NOJHTHKA HECOMHEHHO HAHOCMT yaap no
Gaarononyanio OyaylMx nokoneHwil. Bonpoc nomaxeH 6bITs MOCTABNEH
pefpoM: WIH NanbHeilllee, KaK MPaBuic, Ype3BblyailHO KaMHTAI0CMKOe
BaZIOBOE HAPALIWBAHHE SHCPTUH, OCHOBAHHOES HA CTPOMTENbLCTBE HOBbIX
CTAHLHH, Bee BoJee AoporocTosiei pa3paboTke MeCTOPOXICHHI B Kpali-
He HeGNaronpUaTHEIX YCNOBHAX (B OCHOBHOM HaLUW NEPCreKTHBHALIE MeC-
TOpOXAEHHA SHepropecypcos 3a [MonspHEIM KpyroM), conposoxaaeMoi
OTPOMHBLIMH COLMATBHO-3K0NOMMYECKHMY HIAECPXKKAMH, HNH OPHEHTALIHA
HAa POCT KOHEMHbIX IKOHOMHYECKHX PE3Y/ILTATOB, OCHOBAHHLIX HA HKOHO-
MHH IHEPIHH BE3fE, [HE BTC BO3MOXHO, TeM Gonee 4To MHpPOBOH OMBIT,
ocoGeHHC pa3BUTHIX CTPaH, 06HENEHHBIX NIPUPOLHBIMH peCypCaMu, 10Ka-
3LIBAET: Mepexod Ha 3HeprocheperalolMii THIE IKOHOMUKH PA3BUTHA ro-
pazno 3hpdekTHBHEE HE TONBKO C IKOHOMHYECKHX, HO MPEXIE C COUN-
ANbHBIX H KOJOrHUISCKUX NMO3HUNH.
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‘Ineck nokasareneH npuMep AnonnK. Korza B 70-x rogax npouwioro
HCRI PA3PABHACH BHEPTETHYECKHIT KPH3HE, MPABUTENBCTEO CTPAHB! TMPO-
WEEIACHIIO TIONUTHKY 3KOHOMHH SHEPropecypcoB U B30 NOM XKecTKHH
LOLTPOSL BU3HEC, 005348 ero PA3BUBATL KOHKYPEHTHOCIIOCOOHBIE IHEP~
1o OCPETAIOLLAE TEXHONOTHH OT MEAKHX ObITOBHIX NPHOOPOB 00 KPYITHEIX
AR TATOB, AFTOMOOHIIEH, aBHANAHEPOB, CYIOB W T. 4. B pesynwrare uepes
I} neT MPOM3OILIO YABOEHUE BANOBOTO BHYTPEHHEro ApoaykTa, Npoayk-
i HNOHHH YKPENnIa CBOW MeXIYHAPOAHbIE NO3UIIHM, a YHEProneTped-
1C1EE TIPH ITOM BO3POCHO Beero Ha 8%.

Fnasa 4. xonornyeckne npodnembl
TpaHcnopTa U NyTU UX peLueHUn

§ 1. O6wme NonoxeHun

Tpascnopt, ¢ TOMOLILID KOTOPOrQ OCYUIECTRAACTCA NepeMelllcHHE TPy~
Wit H [ACCAXHPOB, UTPAET YHUKAALHYIO POAL, CBA3LIBAA BCE BAXKHEHILHE
vipepul MATEPHATBHOTO MPOHIBOICTEA B CAMHYIO CHCTEMY XO3SHCTBEHHOH
Wb HOCTH. HY 01HA M3 HHX HE MOXET pa3BHBATLCA 6€3 TEX HAK HHBIX
WA0B TPAHCNOPTA.

Kax n3BecTHO, PATHYAIOT I'YKeBOH, aFTOMOBHNEHBINA, CENLCKROX0IAN-
« ICIHBI {TpaKkTOpa H KoMOaitHEL), XeJTe3HOAOPOXHBIH, BOOHBII (peuHOH
1 MOPCKO#T), BO3AYIIHHIT H TPYOONPOBOAHBIH TPAHCIIOPT.

B HacTosllee BpeMs pOJib TPAHCROPTA CTANA CONOCTABUMA C TIPHPOI-
HLIMH ApoLieccaMHd NepeMeLlleHHs BellecT. Jlna npuMepa, roaoBoit cTok
1 13 WEHHBX HAaHCCOB BosirH cocTabnsieT B cpenHeM 18 MIH T, a NEpeBO3KA
{W30B MO 3T peke ZocTHIH B KoHue XX B. 300 man T (H.H. Poazesiy,
03 ).

[¥cToi CETRIO NYTEH COODIUEHHA MOKPLIT 3¢MHOMH Wap. TTPpOTsXeHHOCTL
ALl HCTPANBHBIX AETOMOGH/IbHBIX A0POT MHPA ¢ TBEPABIM MOKPLITHEM NMpE-
wimaer |2 MAH KM, BO3AYILHBIX THHHIT — 5,6 MAH KM, XeNe3HbIX Jopor —
[.% MIH KM, MArHCTPaAbHEIX TPYOONPOBOAOR OKOAO |, ] MAH KM, BHYTPEH-
1Y BOAHBIX NyTei — Gonee 600 TeIC. KM, MOPCKHE JUHHH COCTaBNSIIOT
inorie MuLTHoHn xunomerpos {(H.U. Heanos, U.M. ®aaun, 2002 ).
"L} CPaBHEHMS: OKPYKHOCThL 3eMITH IO IKBATOPY COCTABNAET OKONG 40 THIC.
¥ M, PICCTOSHHE OT 3emnn 0o JiyHe — 0Komo 380 Teic. KM.

HecoMHEHHBI H HEOCMIOPHUMBbI NpeUMYLUeCTBa, obecneyrBaeMule 06-
HCCTBY PA3BHTOH TPAHCTOPTHOH CeThIO, HO QYHKIIMOHHPOBAHKME MOCTEA-
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Hell COMpPOBOXKNAETCH APKO BHIPAXEHHBIMH H OCA3aeMbIMH NTIOCNEICTBHA-
MH — OTPHMLIATENLHBIM BO3ACHCTBHEM TPAHCIOPTA HA OKPYXAOMIYIO CPe-
2y, pex[e BCEro €¢ XHBLie KOMIIOHEHTH! ¥, KOHEYHO, CaMOT0 Yel0BEKA,
CO30ABIOETD 3TOT TPAHCIIOPT.

[To oLeHKe CNELHANHCTOR, B CPSAHEM BKNAA OTAEAbHBIX BHIOB TPAHC~
TIOPTHHX CPEACTB, HANPHMED, B 3arpA3HeHUe aTMocdepbl, CISAYIOLIHI:
2BTOMOGIIbHBIA — 85%; MOPCKO# ¥ peudoil — 5,3%; pozayluHbiii — 3,7%;
XKeNe3HOTOPOXHHH — 3,5%; CeNbCKOXO3GHCTBEHHBH — 2,5%.

Pa3putie pamntHMHbBIX BHAOB TPAHCTIOPTR, OCOBCHHO aBTOMOBHAbLHO-
o, WIMPOKOE pa3BUTHE ABTOTPACC PUBEIN K MHOTOKPATHOMY YBETHYCHHIO
MPAMOTO M KOCBEHHOTO BO3ECHCTBIA TPaHCMOPTa Ha Alogeil. ObyciosncH-
Hble QYHKIHOHHPOBAHHEM TPAHCTIOPTA HeBAATONPHATHDIE SKONOTHUECKHE
cbakTopel (BpeoHbie rasml, WyM, BUGpalisa H Ap.) HbIHE BO3AEHCTBYIOT He
TOMLKO HA MACCAXHPOB, HG M HA MHOXECTBO JIIOACH, KOTOPBIE HAXOAATCA
BHE TPAHCMOPTHLIX CPEACTB H KOMMYHUKALMNA,

XapakTepHBIM OGCTOATENECTBOM ABAAETCS TO, YTO OXHOBPEMEHHO €

YCHJAEHUEM BITMSHHUS COBPEMEHHOTO TPAHCMOPTA HA NMPHPORHYIO CPELY,
H3MeHeHHEIE B Pe3y/IbTaTe 3TOro NpupoaHbie GakTopbl BECHMA 3aMETHO H
BCe B SONBIIEH CTENEHH NPIAMO HIH KOCBEHHO BO3ACHCTBYIOT («MELLAIOT»)
erc dyHrkUMOHMpoBaHHIo. [TpH 3arpAsHed N BO3AYXA, KOTAA Pe3K0 YBENH-
YHBACTCH I'YCTOTa TYMAHOB, TIPEKpallAcTCs padoTa a3ponopTos, 3aMenIn-
eTCa APMXEHHE Ha aBTOTpaccax, Jaxe OTULIBI HEPEdKO ABRIAIRTCA MPHYH-
HOWH rufenM JeTaTeNbHBIX anmapaTos,

ITpu Bcem maorooGpasuu dopM Bo3deAcTBHA TPAHCTIOPTa HA MPHPOA-
HYIO Cpeay ¥X WCTOMHUKH MOXHO OOBCIMHUTL B JIBE OCHOBHbIE MPYTINTbI
1) TpAHCIIOPTHHE KOMMYHHEAIMH (ABTONOPOTH, XC/E3HBIE JOPOTH, a3p0Apo-
Mbl, TpYBONPOBOALI H T. 4.}, OHN BO3MeHCTBYIOT HA MPHPOOHYI) CPEAY Nnpsi-
MO, MOCTOAHHO H JAHTEIBHO, 2) TPAHCHOPTHBIE CPEACTBA (aBTOMOOWITH,
CaMONEeThl, CY/IA W T. /1), KOTOPBIE OKa3bIBAOT KPATKOBPEMEHHOE BAWSHHE
Ha TIPHPOIHYIO CPEAY; OHM BHI3BIBAIOT IKOAOTHICCKHE NOCNEACTBHA, CIO-
cofHble CO BPEeMEHEM MCYE3HYTh, HO MOTYT COXPAHATECH H OTHOCHTEbHO
BONTO,

§ 2. HeratMBHOe BO3AEACTBUE TPAHCNOPTHBIX
KOMMYHMUKALMA Ha NPUPORHYIO CPeay U yenoBexa |

Orayxnenne semeis. EcTecTBenHO, 9T0 WIS pasMeEllieHHA TPAHCIOPT-
HBIX KOMMYHHKAIM A HYXHE 38MJT51, BOAA, BO3OYX, [H0A4AC OTPOMHEBIX INO-
maneit u o6bvemos. [Moacuurano (H.H. Poaseswu, 2003 r), yro B CIIA
NAOLLAIS 3eMesib, HA KOTOPBIX pasMellleHhl ABTOMATHCTPANH, XeNe3HbE
JOpPOTH W a3poIpoMHl, coctapaset 10,1 man ra (101 Tric. kM%), a nnowank
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roponos — 10,9 min ra (109 reic. kM2). ABTONOPOTH 3aHHMAIOT oKkono 2%
BenukoBpuTanuy, 6% — Anolnd U Benbrun. B Pocchn npoTsxenHoOCTh
aroaopor npesbickaa 8,5 MH kM. [Toa xene3nple BOPOrH CTPaHB OTBEIS-
no okono | Mas ra semau (10 Thic. KM?).

IMTounopaspywiarione NpoueceH H ACTPATANNRA DPHPOIABIX IKOCHCTEM,
Hipy CTPOUTENBETEE M 3KCNAYATALHK ACPOT, TPYOOMpPOBOAOS, a3p0aApOMOB
NPORCXOIAT NTOYBOPAIDYIHAIOUIME TIPOLECCHL: OMOI3HH, MIPOCAAKH H OCO-
vennHo aposua. [MprueM yacTo passHBacTesl OCOOBIH BHI MOCAEIHEH — A0~
POXKHAS 3PO3N, TPOHCXOAALIAS B PE3YILTATE Pa3MblBa H PA3pyLieHHA TTOYB.
KK CA20CTBHE BOSHHKAIOT I'PYNIILI OBPAros No KOJACAM [PYHTOBRIX J0POL.
Yro6el H30exkaTh pa3MBIBE B KIOBETaX, HEOOX0AHMO COXPAHSTD B HHX Tpa-
M 1VUCTBII MOKPOB, & TAKKE COOPYXATE BETOHHLIE HOTKH.

Hautonee onacHbt A0POTH, NPONOXKEHHBIE B TYHAPE, 00nagalowei, Kak
11 3LCTHO, PAHRMBIM H TPYAHO BOCCTAHARAMBACMEIM PACTUTENBHLIM [TOKPO-
1om, Kosiess 1eToM 3anoadseTcs BOZOH M npy HaANWUMK YKIOHOB NpeBpa-
NGICTCS B MPOMOMHBL, KOTOPLlE B KOHUE KOHLIOB TPaHCPOPMUPYIOTCH B
OBRPATH. ITOT BRI TEPMOKAPCTA HA3BIBACTCH AOPOIKHO-KONSHHRIM.

[MpypoaHbIe KOMIIEKCH, PACMIONOXEHHKIE BOIW3H Hackinel Xeae3HbiX
1 1IOCCEHHBIX IOPOT, TIOCTENEHHO TPAHCHOPMHUPYIOTCA W JETPaTUPYIOT.
LanpuMep, BAGAL ACPOT BO3HUKAIOT 3a60M0MCHHBIC YHACTKH, AOCTHIAK-
IIU¢ COTEH METPOB B LIMPHHY. B HHX B oNpeaencHHOS BpeMsl TOLE Pa3BHBa-
wviest GOEIHETBOPHBIE MHKPOOPTaHU3MBE W, B NEPCNEKTUBE, OYark Mac-
coRblX UHDEKLHI,

VXymmenne arpoxaMaieckoro KAYecTsa N0UBhi M NPHIEMHOTO €104 BO3-
nyxa. U3pecTHo, YTO BROSL aBTOTPACC, KENE3HBIX JOPOT H BHIXOOAIUMX Ha
HOBEPXHOCTD HedTerazoTpy0ONpoBONOB 3eMIA Ha Gonbiuoi rIowany 3a-
I p3HAETCA COEIMHEHHIMH CBHHLUA, cephl, HehTenpooyKTaMi H IPYTHMH
nenmecteami. OcobeHHO onacHa NIPHIOPOKHAS MMONOCca WHPHHOH 10 200 M
111y 0G€ CTOPOHDI BAOKL HanboNee HANPAXEHHBIX MardcTpaneil. 3amedeHo,
1 [PHMEP, YTO BACTb KONbLIEBOI aBTOMAarncTpanH BOKpyr MoCKBL OLICT-
po HOTHOAIOT NOCAKCHHBIC JepeBhi. KaTeropdyecky 3amnpeilacTca Buipa-
HIIBATE CEALX03NPOLYKLHIO BAOAE AOPOT, COBHPATE TPHOB, Aronbl, NacTH
vKOT, OCODEHHO MOJOUHBIH (M3BECTHLI CHYUaX OTpaB/ieHUd AeTteld Mono-
LOM KOPOB, TIACIHKHXCH BOKPYE AGPOT).

Mpu3eMHBI CIOi BO3OYXa BONH3IH aBTOAOPOT 3arPA3HEH NbUILID, CO-
v rodluel B3 gactuil acdankra, pe3dHbl, METANNA, CBUHHA, U APYTHMi Be-
HICCTBAMMY, YacTh KOTOPHIX 00/1aJacT KAHNCPOr¢HEBIM H MyTar¢HHBIM ACH-
c rsHeM, TTnoxyio yeayry ceGe okasbIBaiOT N0OMTENY ryAATe: Wnu Gerarhb
1o OGO HHAM AOPOT; OCODEHHO CNeayeT 00 3TOM NOMHHWTD NPH NPOTYAKE
¢« MUJIEHbKHMH AeTbME (HANPHMEDP, B HI3KHX KOASCKaX): Hanboee Bhbl-
CUKH KOHUEHTDALMK BpedHLEX BCIIECTB B CJI0e BO34YyXa HHXe 1 M OT mo-
WCPXHOCTH. -
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Ihbens xupoTHLIX. MHOro 3pepeii, B TOM YHCAE M KPpYNHBIX, norykbalor,
BLIXOAA HA NOPOTH, MO KONecaMH aBTOMOGHAe. OcoBeHHO 3TO HMeeT
MECTO, KOTAa ABTOTpacca NePeceKacT TPAIHLUMOHHBIE MYTH MUTPaLHHK XKH-
BOTHHIX. [10CKONBKY MONOGHBIE CTONKHOBEHHS NPOHCXOAAT HOYLIO, B PALC
rYCTOHACENEHHEIX CTPaH BAOL AOPOT YCTAHABAHBAIOT CTTELHANBHbIE 3ep-
kana. OHH O0TpaxaloT ceer Ppap, CO3AalOT NepeMeIlaloIHecs ONWKH Ha TeM-
HoM (doHe (HanpuMep, Jieca), KOTophle OTIYTUBAIOT 3Bepeil.

Ouindeckne meaydenun, Pakropom yXyalIeHHA KAUECTBA CPEtbl O6H-
TaHWA CTANO WIYMOBOE BOIACHCTBHE XEACIHOAOPOXKHBIX H LIOCCEHHBIX Ma-
rucTpaneil, ocobeHHO ¢ BLICOKOH rycToTol ApHkeHHA. Baonb, HanpuMep,
ABTOMArMCTpPaieil, Ha KOTOPbIX YacTOTa ABHXXEHHA COCTABNSAET HECKONBKO
TBHICAY TPAHCMOPTHbIX SIMHMIL B YAC, LIYMOBOE NABNEHUE NOCTHTaeT 80—
85 neunGen (nB), B TO BpemMs KaK CaHHTapHO Hopmoil aBaaioTca 55 ab.
[MosToMy B psiie cTpaH MHPA, B TOM YHcae H PoccHd {MoOCKOBCKAs KOJTL-
LeBas aETOAOPOra) BAOIL Raubosee OXKHBICHHBIX MarHCTpaacH ATs 3aliu-
TH HaceAeHHA YCTAHABAUBAIOT CNEUHATEHBIE LUTH WITH YCTPaWBAIOT NPH-
ZOPOXKHBIE IECONIONOCH.

HeGnaronpusaTHoe BONCHCTBHE HA NIOASH W APYCHX KUBBIX OPraHH3-
MOB OKA3LIBAIOT 3JEKTPOMATHUTHLIE NOAS, BO3HKKAIOLWHE BA0Nb MATHCT-
panbHbIX NHHHIT 3NeKTponepenay, OcoOEHHO BEICOKOBONBTHBIX. YCTaAHOB-
NEHO, YTO ¥ Jiodei BO3HHKAET ronoBHas 00Mb, BO3PACTACT YTOMIAEMOCTD,
cnaGeeT onepaTHBHAS TAMATh, NOBLIUASTCA PA3APAKUMOCTD, YXYAILAETCA
ACATSNBHOCTD CEPASYHO-COCYAUCTOH cHeTeMbl. MHOIHE NTHIIBL H HACEKOD-
Mble BONIM3M TAKHX ARHUHA TEPAIOT OPHEHTALHIO B MPOCTPAHCTBE H, HaNC-
Tas Ha NPOBOAA, N'KOHYT. B Lensx 3a1lHThI MOACH OT ONACHOTO BO3ACHCTBHA
3NEKTPOMATHWTHOTO TOJS BBICOKOBOJBTHRIX NTHHAH 3NEKTpONepeaay
(JISM) yeTaHaBNHBAIOT BAOAL HUX CAHUTAPHO-3alHTHBIE 30Hb (C33). Tak,
JJist AUHM ¢ HanpsaxeddeM 330 kB wMpuHa Takoil 30Hb gocTHraer 20 M
no o6e cTopoHsl, LA JI[M—500 (500 kB) — 30 m, IIT—750 (750 kB) —
60 M. ITpu 3TOM OTPAHHYHBAETCSA YHCAO BHAOB CERBCKOXO3AHCTBEHHOM Mpo-
OYKLUHH, KOTOPEE MOXHO BHPAIMBATD JUTA YTIIOTPEONCH S B MUILY Ha Tep-
putopuu C33,

§ 3. BansHWe aBTOTPAHCNOPTA HA NPUPORHYIO Cpeay
W YenoBeKa

O6uwit MApoBo# nmapk asToMoOHNeH HblHe npeebiwaet 800 MaH enn-
HHL H BBICTPO IpHOIMXACTCA K MAITHADLY. Ero poct ABAASTCH ONHWM W3
HEMHOIMX MOKA3aTeNeif pazBUTUS LIHBUAH3ALUMKY, KOTOPLIA 3aMeTHO one-
PEXKaeT NPHPOCT HACENEHHA TUIAHETH W Aaxe 2Hepruu. TogcunTano, yto
BHICTABNIEHHBIE DaMAep K DaMnepy aproMo0w (co cpeaHei WIHHOH S MK
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NIPUHOMH 2 M COCTABHAM Obl LIEMOMKY ANMHOI Bonee 4 MIIH KM (CTO 3KBa-
wpon 3eMad | Sonee weM 10-kpaTHoe pacctoaHue no JIyHb), a cymmap-
1Y IOLAND, 32HATAA ABTOMOBUASIMU, NpeBbicyna 6u1 § Thic. kM2, [por-
110 SHPYETCS, UTO APH COXpAaHEHHWH TeHAECHUHH pOCTa aBTOMOBUASH HX YHCNO
k. M5 . MoxeT BoapacTi 40 1,5 MApa WITYK.

13 aBTOMOGHTBHBIX JIBHIATENAX BHYTPEHHETO CIOpaHHst B MHPE €XEron-
o cxuraeres 6onee 2 mapa T Hedranoro rormnsa. [pv sroM koadbduun-
N1 HOAE3HOTO JEHCTBHA B CpelHeM cocTasnser 23%, octanbHuie 77% yxo-
i 1ia oborpes okpyxawmwei cpean (10.B. Hosukos, 1998 ).

1B HanGosee paszeuToi aETOMOBHALHOI cTpare Mupa CLUA na vx npo-
1 IBOACTBO PACXOAYETCA NATAS YACTh IPOH3BOAHMON B CTpPaHe cTanH. Ta-
k1M O0PA3Z0M, ABTOMOGWIBHAS NPOMBILLTEHHOCTD ABNAETCA 0NHOM M3 Hau -
voee pecypeonoTpebasIONInX OTpacieil SKOHOMUKH. ABTOMOGHB 3a01-
paeT W3 atMoctepHOTO Bo3ayXa €ro CAMBIH LEHHBIH LTS XKVBBIX OPraHU3MOB
LUMIIOHEHT — KHCIOPOA, 4 B3aMeH BbIOPachBAET B HEMO SAOBUTHIE BLIXIOM-
HLIC rashl, 4 TAKXKE YIIEBOAOPOAB! (M3-3a HCMAPEHHS X TOMIMBHEIX Ga-
o), Tak, coBpeMeHHblii apTOMOGHMAL AN cXHIraHnA | Kr 6eH3UHa pacxo-
aver 12 M3 pozayxa (~2,5 M® kucnopona). st cpaBHEHHA: B3POCTbIi Heno-
WK 1IOTPEOASET B CYTKH 15,5 M® BO3yxa, B KOTOPOM COAEPXUTCH OKONO
t v’ kucnopoaa. lMoacwuTano, ute aeromoGueHBIH TpaHenopt CLIA no-
1 HUNZET KHCAOPOAAa CYLIECTBEHHO Bonblle, Y4EM €r0 reHEPHPYET PACTHTE/b-
HocTh HA Beell TeppUTOpHY cTpaHbl. B ropomrax, 0co6eHHO KPYNHBIX W Ha-
CLINICHHBIX ABTOTPAHCNOPTOM (B olHON Mockee anTomobuneii 6onee 2 MrH
CHITHIL), KHCAOPOAA CXUMAeTCs HAMHOro Ooablue, ueM norpebngeT ux
ICCNEHHE,

Besne, rae skcnayaTupyeTcs aBTOMCOOWIb, B BO3AYX [IOCTYNaeT 6ob-
IO KOTHYECTBO BpeaHbIx BelecTB. CornacHo eeneaoeaHuam HUH Hop-
MaibHO# u3nonorki, B Mockse 92—95% 3arpa3HeHHS BOSLYXA NAeT aB-
1OMOBWILHLBLH TPAHCNOPT, & MPOMHE OTXOIB X035 CTBEHHOH AesSTENbHOC-
11 COCTABIAINT AWiib 7 %. CornacHo 3KCHepTHRIM OleHKaM, Gojee ueM B
150 roponax PoccH UMEHHO aBTOTPAHCNOPT OKA3LIBAET Npeobnajamiee
ISIHHE Ha 3arpAsHEHne Bo3nyillHoro GacceitHa. K X YHCAy OTHOCATCA
LYPOPTHI M 30HBI MaccoBoro otobixa: Coum, Auarta, Eccentyku, Kueno-
nonck, Hanwuuk, Maturopek, MuHepansueie Boabt, a Taxxke pag kpymn-
X LEHTPOB ¢ HaceneHueM Gonee 500 Toic. yenosek {Mockea, C.-Tletep-
vwypr, PoctoB-Ha-JloHy, Boporex, KpacHonap, Flenza, TiomeHb 1 ap.).
korat, TioMeHCKOH 00ACTH IPUHALNEXHT PeKOPI BLIOPOCOB anTOTPAH-
1 HIOPTOM BPEAHBIX BeLECTB: cBblilte 1,95 MAH T.

BbIXTOMHEE Ta3bl ABMrateneil BHYTPpEHHEro cropatus (ocodbeHHo kap-
BINPITOPHBIX) COAEPKAT OMPOMHOE KONIMYECTEO TOKCHYHBIX COSIUHEeHMIT —
wetr{a)NUpeHa, ATbAeTHIOB, OKCHIOB A30Ta M YTIepoaa H ocobo onacHBIX
cocIMHEHKH CBHHUA (B CNyYae MPUMEHESHNA HTHIMPOBAHHOIC GeH3MAa).



188  Fasgen /. Ixonoruueckse npobnembl POCCUM 1 OTAENBHBIX OTPACAER KOHOMMKH

HanGonbluee KONHYECTBO BPEAHLIX BEILECTB B COCTABE OTPAGOTABLLHX
ra3oB 00pa3yeTcd NPH HEOTPETYIHPOBAHHON TOTIIMBHON CHCTEME 3BTOMO-
Ouns, IpaBuakHas ¢¢ peryJiHpoBKa MO3BOMAET CHH3NATE HX KOJIHYECTBO B
1,5 paza,

KOMNoHeHTHHI cocTaB H y.nenbﬂme Buﬁpocu 3ArpA3HAIILIIAX BEILIECTB
3ABHCAT OT BHAA NOTpednsieMoro ToraMea (tada. 4.1).

Tabnuya 4.1
Cocras 0CHOBHLIX NpUMeceid B BLIGpocax apToTpaHcnopTa
{B Kr Ha TOHHY TONNUEA)}

Komnoneur suibpocos Aevrarens
SeHIMHOBLIR | AM3enbHLIH

Oxougui:

yrnepoga 3950 9.0

a3oTa 20,0 33,0

cepol 1,6 6,0
Yrneeogopoas! 34,0 20,0
ANbAErHabl, OPraHUIBCKHE KNCNOTH 1.4 6,0
Teepabie YacTiup (Caxa) 2,0 16,0

H3 raba. 4.1 BHAHO, YTC 3KOAOTHYECKH MEHee ONacHLIMH ABIAIOTCA
JH3enbHbe ABUraTend. HecMoTpa Ha GOMLIIHE BLIOPOC OCAEAHAMHA OK-
CHOB 230Ta ¥ cephl, 001asA Macca MOCTYNAIMWX B aTMocdepy 3arpasHa-
OUIHX BEILIECTB € YYETOM KIAcCa HX ONACHOCTH AN 300POBhs OKA3LIBACTCS
MPHMEPHO B 2,5 pa3a MeHbHIE.

ABTOMOONNE 3arpsA3HAeT aTMOChEPHBI BO3AYX HE TOABKO TOKCHUHE -
MU KOMNOHEHTAMH OTPaGOTAHHLIX TA308, NAPaMi TOIUIHEA, HO W1 MMPOXYK-
TaMH H3HOCA IHH, TOPMO3ELIX HAKAAO0K. B ropoacKkue BOZOSMbBE H TIOYBY
[ONSAAIT TOINIMBO H Macha, MOIOLIAE CPeICTBA H IPA3HAA BOAa MOCE
Moiiks, caxa. HanGons1umii yiLie pd 300p0BbI0 RAHOCAT MALUKHEL, CTOANIHE
B HEMOCPEACTBEHHON GNI30CTH OT XKHABIX 20AH M.

KonuuecTso BRIIENAEMBIX B OKPYXAIOIUYIO CPENY BPEAHBIX BELLECTB
3aBMCHUT OT YHCIAEHHOCTH M CTPYKTYPhI 8BTOMODHIBHOTO TIapKa, a4 TAKXe
OT TEXHHYCCKOTO COCTOSSHUA aBTOMOOWIIEH 1 B NEPBYIO Ouepeib HX JBUra-
Teaeh, Tak, u3-3a OTCYTCTBHA PETYNHPOBKM KapbiopaTopa 6€H3HHOBOIO
JBUTaTeNs BHYTPEHHENO CrOpaHUA BRGPOC OKCHAA YIJIepOIa MOXET Bo3pa-
CTH B 4—5 pa3.

Ha cocta oTpaGoTaHHBIX ra30B ABUTATENA GONBHIOE BAHAHHE OKa3bl-
BAST P&XMM paboThbl ABTOMOOIIS B TOPOICKAX YCaoBUsX. HU3KAA CKOPOCTH
JIBHXCHWS H YaCTblC €€ H3MEHEHWA, MHOTOKPATHBIE TOPMOXEHHA H PA3To-
HEL CocOGCTBYIOT MOBLILIEHHOMY BBIAE/IEHHIO BPEIHbIX BEIIECTB.
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ABTOMOOHIE OTPHUATENEHO BO3ACHCTBYET NPAKTHYECKH Ba BCE COCTAB-
moune 6uocdepsl: atMoctepy, BOAHLIE PECYPCH, 32MeAbHEIE PECYPCHL,
mrrocgepy H yerobeka. QUEHKA SKONIOTHYECKOH ONACHOCTH Yepes pecyp-
CtY SHEPreTHYECKHE MEPEeMEHHBIE BCETO LKA XU3HH ABTOMOOHAS ¢ MO-
MeHTA JOGHIYH MUHEPANTBHBIX PECYPCOB, HYXHBIX Ui €T0 TIPOM3BOACTEA,
10 PELMKHPOBAHHSA OTXOLOB IOCTE OKOHYAHHKA €ro C1YXOBI NoKasaia, 4To
KAWIOTHYECKASA «CTOMMOCThs | ~TOHHOIO 86TOMOGHNA, B KOTOPOM NpUMEp-~
1 2/3 Macchl COCTARIACT MeTajut, paBHa ot 1500 18 TTRepabx M OT T A0 8 T
AWIKHX OTXOLO0B, pa3MelllacMbIX B OKpyXalommeii cpee.

BLIXNORK OT ABTOTPAHCIIOPTA PACTIPOCTPAHAIOTCA HENOCPEACTBEHHO
Hil YIKLIAX FOPOA BA0/b JOPOT, OKA3BIBAA HENMOCPEACTREHHOE BPSAHOE BO3-
"WiiCTBHE Ha TIEMIEX000B, XHUTeNel pacTioNoXeHHBIX PLIOM JOMOEB H pac-
HHTCTBHOCTE. BeiBAeHO, YTo 30HL ¢ npeswiuenneM [TAK no anokcuny
A 30TA B OKCHAY ¥YT/1epoia 0XBaTRIBAIOT 10 90% TOpPOACKON TeppHTOPHH.

BoiGpochl aBTOTPAHCIIOPTA CHIIBHO BAMSIOT HA TeUEHHE MHOTHX doTo-
AIMHYECKUX NPOLIECCOR, MTO CBA3AHO NPEXAE BCETO ¢ OKHCACHHEM CIEH0-
GIX TA30B, B PE3Y/ALTATE YEro TaKHe OPraHHYCCKHe COSIHHEHHA, KaK Me-
111 M JPYTHE YTAeBOAOPOIH (BRIOPOCH ABTOMOOHALHEIX ABHIaTeneii) npe-
OPIHIAITCA B JMOKCHI YrAepona H Bomy. 11pH 3TOM B yCIOBHsEX K30bITKA
DEHCASEMBIX COEAHHEHNH BO3IMOXHO GOPMHPOBAHKE HEKOTOPLIX NPOME-
AYTOYHBIX IPOAYKTOR, HAKOTUICHHE KOTOPEIX TIPHBOAMT K 3aTpA3HEHHIO aT-
mocdeprl. ODHON M3 Takux npoGneM apisercd (hOTOXMMHYECKH I CMoT, ©
[%I5BUTHEM KOTOPOTO CBA3AHO IMOABICHUE BLICOKHX KOHUEHTpaUHit npH-
WwMHOIN0 030HA.

BeDUTONHLIE Ta3sl ABTOMOOUAEH, a TAKXKE rasnl, 06pasyIiolIHECS NPH
uciApeHMH TOTUTHRA, MAca (HETIOTHOCTH), COAEPXAT OKo1o 200 XuMH-
“WCKHX COBOHHEHWH. B 3aBHCHMOCTH OT OCOBEHHOCTEN MX BO3AeiHcTBNA
17 OPTEHH3M YEJIOBEKA YKa3aHHBIE 3arpsA3HA I0IINE BELIECTBA Noapa3aens-
wr Ha 7 rpynm.

B 1-10 zpynny BXOIAT XHMHYECKHE COEAMHEHWS, COREPXKAIIHECH B eC-
HCTBEHHOM cocTase atMocdepHOro posayxa: Boja (B BHAS mapa), BoOo-
L, A30T, KHCNIOPO/, H AMOKCHN YTIepoaa. ABTOTPAHCTOPT BbiGpaceIBacT B
A1mocdepy Takoe OrpoMHOE KOTHUECTRO Niapa, yro B Espone w Esponetic-
ksl wacTH PoccHH OHO MPEBHILIAET O MACCE HCMAPEHHA BCEX BOAGCMOE H
pek. M3-3a atoro pacter oOMa9HOCTE, a YHCIO CONMHEUHBIX AHEH 3aMETHO
ciekaetesl. Bee 31o cnocoBeTRYET pOCTY BHPYCHEIX 3a601eBaHMIE, cHMKe-
K YPORAWHOCTH CeNbCKOX034HCTBEHHBIX KYILTYD.

Bo 2-10 epynnyBKmogeH okenga yraepoaa (TIAK 20 mr/m?; 4 knace onac-
noceTH). 3ToT GeclBETHH ra3 Ge3 BKyca H 3anaxa, BILXaeMbllt 4enose-
LOM, COEAUHAETCA ¢ TEMOTTIO0OHHOM KPOBH ¥ NOJABIAET €10 CNOCOOHOCTD
C110XaTh TKAHW OPraH3Ma KHCIOpOoM, B pe3ynbraTe HACTYNAET KHC10-
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POLHOE MOTOAAHHE OPraHM3Ma H BO3HMKAIOT HAPYLIEHWS B ACATCBHOCTH
HEHTPATRHOH HepBHOH cucTeMbl. [locneAcTBHA BO3NSHCTBHA 3ABUCAT OT
KOHLIEHTPALHH OKCHES YTJIEPOIS B BOSAYXE, TAK, Npy KOHUeHTpauuu 0,05%
uepes 1 4 NOABAAIOTCA NPH3HAKHA Cilaboro oTpaBneHust, a npyu 1% nactyna-
€T [1oTePst CO3HAHMA NOC/NE HECKONMBKHX B2I0X0B. JLoOaBUM K CKa3aHHOMY,
YTO OKCH/L YTNEPOAA MOXET BbITh KOCBEHHOH MPHYHHOW MEOTOYHCASHHBIX
apapHif Ha goporax. Ero aeiicTene Ha BOAMTENA ABTOMAIMHLL B HeGONB-
MIMX KOHUEHTPALMAX CXOOHO C AEHCTBHEM ATKOIONA WK COCTOAHNEM YTOM-
JNeHud. B rapaxax, B TOHHEIAX H DaXE HAa HANPAXKEGHHLIX MaTHCTPANAX CO-
AepXaHue OKCUAA YLJIepoad YacTO AOCTHraeT TOKCHYHBIX JUIA H/IoBeKa
yYpoBHEil,

B 3-t0 epynny Bxomat oxcun asota NO (ITAK 5 mr/uM3, 3 kn.) — Gec-
UBETHbI ra3 W anokcHa asota NO, (TTAK 2 Mr/M3, 3 Ki1.) — ras KpacHOBa-~
To~0YpPOro LBETa ¢ XapaKTEPHAIM 3af1aX0M. YKA3aHHbIE Ta3bl ARNAITCS NPH-
MECAMH, CnOCOBCTBYIOIHMU o6pasoraHunio cMora. [Tonagas B OpraHusM
YyeJIoBeKa, OHH, B3aHMOCHCTBYA ¢ Bnaroi, o6pa3yloT a30THCTYIO H A30THYIO
kucaothl (TAK 2 mr/M?, 3 kn.). MocneacTsns 8o3neiCTBIS 3aBUCAT OT KOH-
LIEHTPALIMH B BO3AYXE, TAK, MpH KoHuerTpatnn 0,0013% npoucxonuT cha-
00¢ pazapaxeHue CIM3HCThIX 060n0ueK raas K Hoca, npu (,002% — obpaso-
BaHHE MeTareMornotuHa, npu 0,008% — otex nerkux.

B 4-10 epynny xoasT yrnepogoponsl. K Hanbonee onacHpIM 43 HAX OT-
nocures 3,4-6ens(a)ynuper (NAK 0,00015 mr/m3, 1 kn.) — MOUTHBIK KaH-
LUEPOreH. .

B 5-10 zpynny sxoaaT anbaeruasl. Hanbonee onmacHb! IS Y€IOBEKA aK-
poncuH U GopMaibierdl. AKpoieHH — alblerHi aKpHIOBOH KHCIOTH
(MNAK 0,2 mr/m*, 2 ka.), Konnenrpauns 0,00016% asnsaercs nNoporom Boc-
npHATHA sanaxa, npu 0,002% zanax TpyaHo nepeHocHM, npu 0,003% He-
nepeHocHM, a npu 0,014% vepes 10 mun HacTynaer cMepts. DopManbae-
riua (TAK 0,5 mr/m3?, 2 Kn.) —GecuBeTHbIH ¢ PE3KHM 3aMaxoM ras, IPH KOH-
ueHTpaur# 0,007% BbI3bIBACT NErKOE pasapaxeHHe CNH3HCTHX 0BOnoYeK
T71a3 U HOCA, A TAKXKE BepXHHUX OPraHOB ABIXAHWS, MPH KOHUECHTPALIHK
0,018% oCNOXHHETCA MPOLIECC ABXAHN.

B 6-10 2pynny exoaur caxa (11K 4 Mr/M3, 3 Ki1.), OKasuBaoLWAas pas-
APAXAIoilee BO3ReHCTRYE HA OpraHbl AsiXaHHA. YacTHUBL caXn aKTHBHO
ancopOMpyIoT Ha ceoeii NoBepXHOCTH DeH3(a)ITHPEH, H3-3a 9Er0 PE3KO YXyA-
LIaeTcs 310P0BLE deTel, CTPAaaloIlLuX pecnupaTopHbiMU 3abonepaHHAMH
(MX yacToTa v neteii Mockensl Ha 48% npeBnilACT CPEAHION BEIHMYHHY NO
Poccn), 11, 60IBHBIX 4CTMOMH, SPOHXUTOM, BOCNANEHUEM JETKHX, a TaK-
Xe npecrapensix moaei. Ucenepopanns, npoeeacurne 8 CLHIA, mokasa-
Jd, 4TO 50—60 TLIC. UeN0BEK YMHPAIOT €XETOLHO OT 3aTPAIHEHHA BO3ayXa
caxeit.
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B 7-10 zpynny BXOAAT CBUHEL B €r0 coenHeHus. B 6eH3uH B KauecTBe aH-
LIICTOHALIMOHHOM TPHCANKYA BBOAAT TeTpasThicsunen (MAK 0,005 mr/M’,
I kn.}). Tloatomy okono 80% CBHHLUA W ero cOeTHHEHHH, 3arpA3HAIOIIHX
no3YX, NONALAIOT B HEMO NPH HCNOMB30BAHAH STHAHPOBAHHOIO GEH3HEA.
¢ 'BHHELL U €r0 COSTUHEHHUA CHUXAIOT AKTUBHOCTL (hepMEHTOB W Hapylla-
T OOMEH BELIIECTB B OPraHU3Me 4eNOBeKa, a TAKXe o01analoT KYMYASTHB-
LM AeiiCTBHEM, T. €. CNOCODHOCTBIO HAKAIUTHBATLCA B opraHuamMe, Coensu-
HC1IMA CBHHLUA 0C00EHHO BPeIHH NS WHTEIEKTYATBHEIX COCOBHOCTEH
nereit. B opranusMe pedenka ocraetes 20 40% nonapmwiHx B HeTo COCAMHE-
T

OcoBoe BHUMAHUE 3aCTTYXKUBACT ABTeHHE, HasbiBaeMoe (hOTOXHMHYEC-
®1IM CMOTOM, B BOSHHKHOBEHHE KOTOPOTO BHOCHT BECOMBIH BKIAA OTACNb-
1LIC KOMITOHEHTBI BBIXTOIMHEIX TA30B aBTOTPAHCNIOPTA,

DoToxHMIecKHii cMOT, HHALMHPYEMBIHI COMTHEYHBIM CBETOM, TIPEACTAB-
aseT CODOH KEATOBATO-KOPUYHEBYIO ALIMKY HAJ FOPOLAMM, YMEHbLIAD-
HIYIO BLAHMOCTD, ¢ HATHYHEM XHMMYECKHX BELLECTE, KOTOPLIE Bal3bLIBAIOT
PIPAKEHHEe JhIXATEALHBIX NYTEH H CNE30TOYHBOCTD. YKa3aHHBIH LBET
OOLACHSETCA NPUCYTCTBHEM AMOKCHAa a3oTa NO,, a pasnpaXeHHe Bb3bI-
BAKOT 030H, anudaTHyeckue anbIeruabl M OpraHHYecKne HUTPAThL.

MossneHne GOTOXHMUYECKOTO CMOTA HHELHHPYETCS COYETAHMEM Clle-
X GakTopos: 1) conneunntii cret; 2) okcuant azota NO,; 3) yrneso-
nopoabl; 4) TeMnepatypa beiie 18°C (npy 3THX 3HAYEHWAX peakLIHA ITPo-
NCXOAAT AOCTATOUHO BLICTPO 414 ycToHYHBOrO GOPMUPOBAHHS BPEIHBIX
NCIIECTR).

Bnepebie oToxuMnueckuil ¢emor 3adukcuposan B T, Jloc-Anxenece
vnrar Kanndopaua, CLUA), obnanamwinem ¢croeobpasHbiM KniMaToM. B
1op)e C OMPOMHBIM YHCIOM aBTOMOOUNER BeCbMA YACTH TEMNEPATYPHbIE
niBepcHH — a0 260 axeit B rony. MHeepcHOHHbII croil pacnonaraercs Ha
IICOONBIIOH BLICOTE, 8 KHTEHCHBHOCTL COMTHEYHON pagnalli B 5TOM MeC-
IC JIOCTATOMHO BEITHKA, MOSTOMY ABHO BbIPAXEHHLIH GOTOXUMHUECKHIA
1vmaH HabGmonaetca sgech Gonee 60 aueii B rony.

B AcHBIe AHH CONHEYHAN PAaHALMA BHI3LIBaET paclleIVIeHHE MONEKYA
AMIOKCHAA a30Ta ¢ 0Dpa3oBaHHEM OKCHIA 30T H AaTOMapHOTO KHCNOPO/IA;
ATOMAPHBIT KECIOPOA ¢ MOJEKYAAPHBIM KHCIOPOAOM JAET O30H.

B pesyasrare npoiokaocnierocs apaeHUs GOToNH32 HOBLIE MACCH AH-
OKCHAA A30T4 PACLUEMILIOTCH H JAIOT ICMOMHUTEIBHBIE KONHYECTBA 030H4,
noSIIHKAET LUenHas peakums, M B aTMocdepe NPOHCXOANT MOCTENEHHOE Ha-
rolyieHRe 030Ha. Houblo npoilecc oGpazoBaHNns 030Ha npekpatiaetcs, [Tpu
WIYIICHUK 030HA B peakiiMio ¢ onedHHaMH 05pasyioTcs pasnHyHbie nepe-
LICH, KOTOPhIE H COCTARNISIOT XapakTepHbie 1k (POTOXHMHYECKOFD TYMAHA
HMAYKTBI OKHCTieHHS (OKCHIAHTH).
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Bce yeTvipe yoroBHA DOTOXHMHYECKOTO CMOTA SONXKHE TPOABHTLECS
OHOBPEMEHHO, TIOITOMY MECTO H BpeMs BO3HUKHOBEHHH BTOrC ABJIEHHA
MOTYT GHITh ITpeicka3atbl. TaK Kak WMEHHO aBTOTPaHCNopT ocTasnsier NO,
H YTACBOAOPOAL, NOITOMY POTOXWMMYECKHI CMOI — ARNEHHE, XapaKTep-
HOE 21 GOALUIMX, HACKILEHHBIX ABTOMOOHNSMHA TOPOAOB, OCOOCHHO pac-
TOAOKEHHBIX B HH3KHMX IIIMPOTAX H B KOTAOBaHaX. TAKOBuIMH siBAAIOTCH HblO-
HMopk, Yukaro, Bocron, Jdetpoiia, Toxno, Muaan, Mocksa 1 ap.

CrelyeT nonyepkHyTh, YTO B TYCTOHAcEAeHHbIX paitoHax CenepHoil
Amepuku, EBponsl BO3MOXEH TpaHCIPaHHYHBIH DEPEHOC 3aTPA3HAIONIHX
peuiecTe. Tak, npuunHoil BoaHMKHoBeHHs cmora B TopoHTo (Kanaaa) npi-
3HaHbI BRHODOCH asTOMOGHEH B coceaH X ropoaax cpeanero 3anana CILA,

DOTOXHMHYECKHI TYMaH COTIPOBOXNACTCH HENPUATHBIM 3aMaxoM, pe3-
KO CHHXKAETCA BHIHMOCTD, ¥ JTIOASH BOCNANAIOTCA 71234, CIM3HCTHE 060-
JIOYKH HOCA M ropAa, BOSHAKACT YAYLIbE, 0GOCTPAIOTCA jlerodHbie 3adose-
BaHuA, OpoHXHaNbHaA acTMa. POTOXUMHYECKHIA TYMAH NOBPEXKAACT U pa-
CTCHHSA, BIIOTE 10 GHICTPOTO YBSINaAHHA.

MOoTOXMMHYECKHI TYMaH BBI3HIBAECT KOPPO3HIO METALIOB, PACTPECKH-
BaHME KPACOK PE3HHOBBIX H CHHTETHUYECCKHX W3NREAUH, MOPTHT 00X AY, Ha-
pyluaer paGoTy TpaHCIOpPTA.

CornacHo MoACYETaM aMEPUKAHCKNX CNELKATHCTOB, YHIEPG 3NOPOBLIO
HACENEHH, NOBPEXAEHUE COBCTBEHHOCTH H CEIBCKOXO3MHCTREHHbIE TT0TE-
PH B CYMME COCTaBNAIOT exercaHe no 13 mapa xomn. B KanudopHuu, a B
uemoM ana CHIA notepH TOALKO CENBCKOrO X03aHCTEA OT 3arpsa3HeHHs TPO-
nocdeprl 030HOM M MEPOKCHAUETHNHHTPATAMH KOACOAIOTCSA OKOJIO 3 MAPI,
Jom Aaxe 8 Outapro (KaHana), perHone, 8 MEHLIIEH CTENEHW CTPAAAI0-
meM ot QOTOXUMUYECKOTO CMOTE, NOTEPH TOJIBKO OT YMEHBIIGHUS YpoOXKas
6060B GLLIM oueHeHE! B 20 MIH KaHaackux Ao, exeroano. HaubGonee
YYBCTBUTENbHBI K U3OBITOMHOMY COACPXKAHHIO O30HA B BO3AYXe NLeHULA
1 KIEBEp.

CaMu asTOMOOHIH TPEACTARASIOT APAMYIC YIDO3Y LIS 3A0pPOBbA H
XKU3HY Mmoaci. B pezyhnTate aBTOTPAHCNOPTHHIX TIPOUCIISCTBHI B MHPE
exerofdo norubant okono 300 Teic. yenosek, B ToM YyHcne B Poccun —
cebiwie 30 ThIC. ABTOMOOH/IBE CNYXKHT NpUYNHON pa3HooBpazHeix 3abome-
BaHHi{, 00YCNOBAEHHEIX MATONOABHXHBIM 00pazoM XU3HH BOAMTEIEH, UX
MCHXMYECKHMH cTpeccaMi. [TocTosHHAS HAMPAXCHHOCTL 38 PYJIeM Bhl3k -
paet Gonu B 0OMACTH CITMHBL, LUCH, NOBBILICHHE KPOBAHOTO JABNEHHA, A3-
BEHHYIO G0Ne3Hb Xenyaka i ABCHAALATANEPCTHOH KHUIKH.

ABTOMOOHITH HAHOCHT 3HAYHTEAbHBIH 2KOAOMMMECKHI yiIepd ToBepX-
HOCTHBIM BOAIOEMAM: YACTO MALIHHB! MOIOT B OTKPBITHIX BOJOEMAX, CTABAT
HX B HENMOCpeNcTReHHOM 61H30cTV OT BoRbi. [IpK 3TOM B BOAY NMONAZAOT
HedTenpoayKTH: GeH3MH, TEXHWYECKHE Macia U T. 0. Jlaxe Hebonswoe ux
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KOTHYECTBO MOXET PE3KO COKPATHTD MITH NOTHOCTBIO IHKBHAHPOBATH CIO-
cufHOCTh BOLOEMOB K CAMOOYMILEHHIC, JenaeT DONbiiHe O0beMBl BOIH
HCIPUTOXHBIMH TS THTBA H X03AHCTBEHHbBIX LEneii.

OaHKUM 13 Haubonee ONacHBIX NAPAMETPHIECKUX 3arpa3HeHu oKpy-
&N0ILeH cpeabl ABNAETCA TPAHCIIOPTHLINH yM: 60—80% wyMoB, HacTH-
LONLMX YeTOEeKa B KHIOI 3acTpoiiKe, CO30a10T TPAHCTIGPTHEIE TOTOKH,

B Ta6n. 4.2 npusoAATCA AaHHbIE 06 HCTOUHHKAX TPAHCIIOPTHORO LIYMa,
KOTOPHE CBHICTENBCTBYIOT © BECOMOM BKNAIE B HETO asTOMOGMNEH.

Tabnuya 4.2
HCTOUHMKM TPAHCNOPTHOTO WYMa
l:lﬂcroquux TPAHCNOPTHOTO IWYMA | YpoeeHs 38yxa, AB
AsmosmoGuneHbl mpancnopm
py30oBoiA aBTOMOGUNL 85—96
NerxoBoi asTomMobUNL §2—88
ApTobyC 80—95
Motouukn, Monea 86—108
BosdywHeiil mpascriopm
Beproner 106
TypboBKHTOBOA cCamoneT 105—115
PeakTUBHLIA caMoneT 110—122
Penscoesiii mpaxcropm
Tpamean 75—96
MeTpo 89—83
Hene2HoAopONHLIR COCTaR 80—100

§ 4. CokpaileHue BbIGPOCOB aBTOTPAHCNOPTa,
paboTaloinero Ha yrneBOAOpPOAHOM TORNMBE

ABTOMOOHIBHBIMHA IBATATENSIMHE BBIZSTIOTCH B BO3AYX TOPONOE Gonee
W5 % okcuaa yrnepona, okoo 65% yrnesonoponos u 30% okcullon asoTa.
IPaciNayHBATECA 34 BTO TIPHXOIMTCA YXYIILICHHEM 3OPOBbA JioAei Kak
1+ OOCTBEHHHKOB aBTOMODWEH, TaK H MEILEeX000B.

K coxaneHHI0o, Ha (hoHe Ge3yaepKHOro pocTa YUcha ABTOMODHNICH B
I'"0CCHH YBeIHYHBAETCH AONS MOOEPXAHHBIX, ITNTEIBHO 3KCTUTYaTHpye-
MLIX, B YACTHOCTH HHOCTPAHHOTO IIPOH3BOACTRA, Tak, B MoCcKBe no co-
vrontnio Ha 2001 . 1019 HHOMapPOK COCTaBIAJA! CPEAH NETKOBHX aBTO-
sofBuneit — 28%, rpysoBsix — 12,2%, apTobycos — 46% (Kypbartosa A.C.
iwap., 2004 1),
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B zauure cpeabt obuTAHMA OT 3ArpA3HEHHA aBTOMOOHABHBIMH BBIXTO-
NaMH Hallla CTPaHA CYUECTBCHHO OTCTaNa OT PAa3BUTHX CTpaH 33113,113, npu-

YEM 110 MHOTHM NoxasatensM. JBUraTenu 1axe HOBbIX OTCYECTRCHHBIX AR~ -

TOMOOHIIEN, CXOOAWHX ¢ KOHBEHEPOB ABTO3aBOAOB, BLIOPACHLIBIIOT B pac-
4eTe Ha | KM npoitieHHOro nyTH B 3—>5 pa3 Dokl BpeAHBIX BELICCTB, YEM
WX 3apybexHble aHanori. [MpoBepky NOKA3LIBAKIT, YTO KAKIBIH MATHIH aB-
TOMOOIIb IKCIUTYATHPYETCS C NOBLIWEHHON TOKCHYHOCTBIO WM ARIMHOC-
Thi0 oTpaboTaHHBIX razor. B page ropoaos conepxanie oKCHAA Yriepoia B
BO3AYXe HAl ABTOMArHCTPaltaMu B 10~-12 pas npesuinaeT npeacisHO 10-
MYCTHMYIO HOpMY. [10 CLICHKAM MEINKOB H 9KONOTOB, aBTOTPaHCIIOPT 3a-
METHO COKPALLAET CPEAHIOK NPOAOXHUTEABHOCTD JKHIHH HACENEHHS!.

B cBA31 ¢ BHINEN3NOXEHHBIM BOZHUKNA OCTpast HEOBX0ANMOCTE B OCY-
IIECTBACHHN TAKHX MEPONPHATHHA, KOTOPBIE NC2ZBONKHAYN OBl CHU3UTL BhI0-
POCHL ABTOTPAHCROPTA HAX OCNaBHTDL €T0 HEFATUBHOE BO3ACHCTBIE HA Ka-
4YecTBO cpeabl obuTauuns {(tadn, 4,3).

Tabnuua 4.3
Cucrema MeponpuATHA NO CHUXEHMIO IATPASHEHNA aTMOCHEPHOro BO3AYXa

aBTOTPaHCNOPTOM
(H.C. Kacumos, A.C. KypbaTtoea, B.H. Bawkwn, 2004 r.}

MpawnpoBoYHO-~
MPagocTPOMTeNb-
_Hbi@

TexHonornue-
CKue

CaHUTRpHO-
TexHU9ecKue

ApMUHKCTRaTHB-
HO-TeXHWYOCKHE

Bbl6NeHne CKopo-
CTHBIX Aopor Beao-
CTaHOBOYHOFG BBM-
HEHMA W Nonoc

JaMeHa asuraTenn
Ha Gonee 3KoHO-
MHYHBIA W MEeHee
TOKCUYHBIA

KaTanuTUYeCKni
AOXMI BRIXNOMNHBIX
rasoe

YCTAHOBKA HOPMA-
THEORB Kavaecrea Tomn-
nuea

ABuxeHus obwe-
CTBOHHOTO TPaHC-
nopTa

3aMeHa TonnuBa

{ynyJqwseHune Kave-

cTBa, anbLTepHa-
TUBHBIE BUABLI TON-
nuea)

unLTPaLMA Teep-
AbIX 4acTHL,

YCTaHOBNEHHE A0~
AYCTUMbBIX parvo-
HANbHBIX HOPMaTH-
OB BLIBPOCOB

opraHusauva nepe-
ceueHua ynuy Ha
PazHbIX YPOBHSAX

COBEPIWEHCTROBA-
HUe pabodero npo-
Lecca npurartens

opraHusauna nog-
{Han)3eMHBIX NnewWwe-
XOOHBIX Nepexoqos

o3enaHeHue npu-
MarucTpanbHeX U
ceoBogHbIX Teppu-

Topuia

paclWpexns napka
W MCNON&3OBAHWA
MYHULUWNaNLHOro
afleKTpoOTpaHCNop-
Ta (MeTpo, Tpam-
8ail, Tponneiibyc)

YCTAHOBKA Tpex-
CHYNEeHYaThIX CHG-
TeM HeWTpanusa-
LMW BLIXPONHBIX
rasoe

EMBOA W3 ropona
TPAHIUTHOMO TPpaHC-
nopra

BHBOJA U3 ropopaa
cknagckux 6as, Tep-
MWUHANOB U T. A.
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IJIAHHPOBOYRO-TPAAOCTPOUTETLHLIE MEPOTIPHATHA

OHW BKIIOYAIOT CNELHANBHEIC NPHEMbl 3acTpoliku H o3eneHeHHe aB-
ioMarucTpaneii, pazMelleHue XuaoH 3acTpoifKi no MpHHIMNY 30HUPOBa-
uun (B MEPBOM SUIENCHE 3aCTPOMKH — OT MarncTpail — Pa3MeIlaloTest
WGIHUS NOHHXEHHO! STAXHOCTH, 3aTEM — JIOMA MOBLIIIEHHON 3TaXHOC-
M M B MIYGHHE 38CTPOHKM — NeTcKue U Ne4ebHO-03I0POBHTCIBHBIC Y-
pexacHus. TpoTyapsl, XHIbIC, TOPrOBLIE N OGILECTRBEHHbIE 30aHHA W30/H-
PYIOTCA OT NIPoe3Kel YACTH YIML C HANPAXeHHBIM JBHXCHHEM MHOTOPSAN -
ITHMH APEBECHO-KYCTAPHHKOBBIMH NOCaaKaMH). BaXHoe SHAYEHHE HMEIOT
COOPYXEHHE TPAHCNOPTHLIX Pa3BA30K, KOABLICBEIX JOPOT, HCNOAB3OBAHHE
/136 MHOTO MPOCTPAHCTRA ANA PA3MEILIEHUA rapaxeiil i aBTOCTOAHOK.

HccnenoBaHus nNOKa3anH, ¥To B YCJIOBHUAX roposa ABUraTeNE aBTOMO-
buna paboraet 30% BpeMeHM Ha xonoctoM xony, 30—40% ¢ nocroaHHOU
nurpyakoit, 20—25% B pexvme pazroHa H 10— I15% B pekuMe TopMOXe-
vnst. TTpH 3TOM Ha X0IOCTOM XOBY aRTOMOOWIE BRIGpackiBaet 5—7% oKcH-
10 YERepoaa K obbeMy BCETO BHIXITONA, 4 B NPONSCCe JBHXKEHNA C NOCTOTH-
noii Harpy3koi — roaeko | —2,5%. Caenoeatenblo, HaMGOILLIUI BRIGPOC
BLIXTOTIHBIX FA30B HMEET MECTO NPY 3aepkKax MAWHH ¥ cBeTothopoB, IpH
CI0HHKE ¢ HEBLIKIIOYEHHBIM ABUTATENEM B OXHAAHHH 3CJCHOTO CBETA, MPH
IPOTAHAK ¢ MecTa H (OPCHPOBAHAH PaboThl MoTopa. [losTomy B LensAx
ClIHKEHHS BHOPOCOB HEODXOOHMO YCTPAHHUTE MPETATCTBUA Ha NYTH CBO-
MYIHOTO JBHXEHWs MOTOKA ABTOMAIIWH. B wacTHOCTH, coopyxaioT cne-
IHLVIBHEIE ABTOMAMCTPUIM, HE IEpeceKaniupecs Ha OTHOM YPOBHE C ABH-
ACHHAEM MALIMH KK MENIeX0f0B, CNeLUanbHEE MEPeXodbl LUIA [emexo-
108 HA BCeX MYHKTAX CKOMIEHHS MalTHH, 8 TAKKE CTAKANB! WM TOHHEMH
LIS PA3rPY3KH MIEPEKPHIBAICIIHXCA MOTOKOB TPAHCIOPTA.

B Hacrodiee EpeMs Bee Hoee aKTHBHO BEHEAPSIOTCS aBTOMATHINPOBAH-
nuIe CHeTeMBl ynpaeneHns (ACY) ropoackum TpaHerioptom. Tak, B Mockse
neiicrayeT B npenenax CanoBoroe KonbUa TeleaBTOMAaTHYECKAS CHCTEMa Y-
PAIEH WS TPAHCIIOPTHHIM TIOTOKOM «Crapm», OHa UMeeT 3aMKHYTHIH KOH-
1v] YNPaBNeHHA BOPOXKHBIM ABHXCHHEM: TPAHCNIOPT — NETEKTOPHI (1aT4H-
K1) — IBM — cretohopHad cUTHANH3AUKMA U AOPOXKHEIE 3HAKW — TPAHC-
HOpT.

OcHoBy «CTapTa» COCTABNSIOT JECATKH THICAY HHIYKTHBHEIX 1ETEKTO-
pon {IaTUAKOB), BMOHTHPOBAKHEIX B MOKPEITUE YIML BONAU3H MEPEKPECT-
noB. 3aPHKCHPOBaHHaN JaTYMKamMy WHGopManKa o NIOTHOCTH H CKOPOC-
11 TPAHCMOPTHEIX NOTOKOB Yepe3 MeKTPOHHBIE YCTPOHCTBA NOCTYITAET B
SLMHCUTENBHBIA UeHTp. 3aech NAaHHBIC OTICPATHRHO 0OpabaThiBaloTCA
“IBM c BeIzavei pelICHHSA, KOTOPOE TYT Xe BLIMOMHAETCH HYEpe3 CHCTEMY
VIPIBASEMBIX CBETOQOPOB W yKasaTenei,
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B pesynerate peannsalHy YACTH U3 BblLuenepedNCeHHAIX MEPONPHSA-
T CyMMapHEIe BoIOPOCH OT MOCKOBRCKOro asToTpaHcnopra g 2000 r. B
LEROM 10 ropogy 6b1iM CHHXeHB! Ha 7,7%, B 2001 . — Ha 14,5%. Do cun-
KEHHE BBLIO DOCTUTHYTO, KPOME TOTO, M 33 CYET BBEASHHS B 3KCnayaTa-
LHIO H PEKOHCTPYKUHIO YIACTKOB 3-r0 TPAHCNOPTHOTO KObUA 06ieii npo-
TskeHHoCTbio 16,1 kM, Kak cnencrpie, cpeaHss CKOPOCTh TpaHCHOpTa,
UCTIONE3YIOWIEND LIS TPAH3MTA 3TH YYACTKH, Yeeauunnack B 2—3 paza.

Ellie 0IHO HeManoBaxXHOE OBCTOATENLCTRO. DKOHOMHUYHLIM MOXET
CUHMTATBCA TAKOE TPAHCNOPTHOE CPEACTBO, KOTOPOE CTIOCOGHO NepeBo3UTh
Ipy3 Gonble cobeTBeHHOH Macew. Ha npakTHKe xe aToMy TpebopaHuio
YOOBAETBOPS 10T AL BEAOCUNE H IETKHE MOTOUH Kb (MOTIEABI), OCTANB-
Hhle MALIHHLI B OCCHOBHOM BO3AT camu ceba. HegonycrumMo, yto B Topoac-
KMX 1 6€3 TOro K0JOTUIECKH TAXENbIX YCTOBHAX aBTOMODHIbHBIH TPaHC-
DOPT HCMONb3YETCH KpaliHe HeadbdeKTHBHO M3-34 HU3KOT0 KO3 dHIHEH-
Ta €ro 3arpy3ku (tabn. 4.4),

Tabnuya 4.4
KoahwumnenTs! 3arpyssm pasnuuHbIX TPAHCHOPTHRIX CPEACTB
Tpancnoprhoe KoacpduumeHt sarpyskn, %
CpeacTeo HOMUWHaNLHLIK | cravucTwieckwit no Mockee
e e —— T —
OU38nbHE rpY30BUK 50 10
BeH3WHOBHIA rpy30BUK 50 15
AsTobye 30 20
Jlerkosoil aBTomobuns 30 10
MoToumkn 40 40
Benocuneg 80 80

O4eBnaBo, YTO NOBLIUEHNHE KO3DDHIHMEHTA 3arpy3KH TPAHCTIOPTHRIX
CPEACTB HAPALY C PEAbHON BOIMOXHOCTBIO YAYUILEHUS JKONOTHUECKOH
ODCTAHOBKH HO3BOJIMT 1 CYIUCCTBCHHO CHH3NTb KONHUECTBO CXHIAecMOro
TOILTHEA,

TEXHONOFPHYECKHE MEPORPHATHA

OHn nepeancacHsl B 1200, 4.3, PaccMOTpUM HEKOTOPLIE B3 HMX.

Cosepmencrsobanne aurareneif Buyrpettiero cropanns (IBC) ¢ nekpo-
BHM 3aKMraHueM. M3secTHO, YTO HaHDONbLIEE BAHSHHE HA TOKCHUHOCTE
OTpaboTaHHbIX TA30B OKA3LIBAKOT H3MEHEHHS, BHOCHMbIE B CHCTEMY NUTA-
HUA U 3akUraHus JBC, nockonbKy OHH ONPEAEASIOT NPOIECC BOCTUTAME-
HEHHS U CropaHnsa pabouei cMecH.
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B HacTosmee BpeMsa aRTOMOGHAN ReAYLINX 3apyOexHBIX (PrpM BrIGpa-
CHBAIOT B arMocdepHeiil Bo3ayx B [0—16 pas MeHbLIE BPESAHLIX BELUECTB,
neKein B 80-X I, KOTIa pa3BepHYIMCh KPYNHOMACLWITAOHEIE H JOPOTOCTO-
NILHE HCCTETOBAHWA TIO CO3AHMIO IKOAOTUYECKH TIPHEMIEMBIX ABTOMO-
oisieil. B 3HaAYHTENBHON CTeneHH 3TOMY CrocoBCTBOBANH TAKWE HORBOBBE-
HeNKsE, KaK ABHratenn, padotamollie Ha nepeobe THEHHBIX CMecqaX, MHOFO-
KJIAITAHHBIE CHCTEMBE Nepepacnpeienens, BIPBEICK TOLIHBA BMECTO
®APOHPATOPHOTO CMECEOOPAICGRAHUA, 3NEKTPOHHOe 3axuranne. Ipu 3a-
HYCKE XOMOAHOTO ABHTATENS B COBPEMEHHBIX KapSiopaTopax HCIOAB3YIOT-
¢4 ABTOMATbI ITYCKa # nporpeBa. Ha pexumax TopMoxeHVa ABHTATENT MpH-
MCHAIOT SKOHOMA3ep NPHHYARTENBHOTO XOOCTOTO X044 — KanaH, oT-
KJIOYAKDIHH NOAGUY TOILTWEA.

Bonpinoe BHUMAHWE YAeNaeTca Noabopy 00eAHEHHLIX PEryIHPOBOK
W SUPYIOLINX CHCTEM KapOlopaTopa. Ha asuraTendax ¢ BNPEICKOM TONTHBA
HOMBUIMCE 3NEKTPOHHBIE CHCTEMBE KOPPENALHHA COCTABA FOPIOYeH CMECH
It KIBHCHMOCTH OT TEMNEPATYPH, KIIHMATHYSCKUX U APYTUX YenoBuit. CHc-
ICMa TEPMOCTATHPOBAHMA BO3YXA, NOAAEPKHBAIOMWAA €70 TEMIIEPATYPY Ha
nxo4e B OBHTATENb, COZNAET ONTHMAALHEIE YCAOBHS LA [IPUTOTOBACHNA
1oployeii cMecH. CHCTeMa 3aKHTaHUA ¢ BLICOKOMH aHeprHel pacnana CBedH
HOBLILAST HAKEXHOCTb BOCILIAMEHEHHA CMECH, OCOGEHHO HA PEeXHMax
\OA0CTOrO Xoaa.

CTpeMHTEAbHO PACTET YHCAC ABTOMODWAEH ¢ ABHraTe/AsiMH NPIMOTO
BlIPBICKA TOTUTHEA, KOTOPbie 00eCcneyrBaloT YHHKANbHOE COMETAHIUE XapaK-
ICPUCTHK: PACXOA TOTIIHBA HA YPOBHE AM3eNieH U CKOPOCTL CTIOPTHBHBIX
MalltMH Ha GeH3MHOBOM TomUTiBe. H3pecTHas KoMnaHua «Muybucu Mo-
rOpc» Y3Ke HECKONTBKO JIET BBHIITYCKACT MAILH HEL ¢ ABHTATENIMH HOBOTO KJ1AC-
vit. OZHOPAAHBIA, 4-ITHNHHAPOBLLI ABUTATEID ¢ paGoyumM ofbeMom 1,8 1,
e BMEIDLIHN KAMEPL] TIPEABAPHTENBHOTO CMEIIICHHA, GT/IHYACTCA OT aHa-
JOTOB ¢ NPesKaMepHbIM BIPEICKOM BABOE GonbLIeH CTEMEHBIO CRATHA
(20:1), cnocobeH paBoTaTe MpH COOTHOLeHUH B cMecH 40:1, Gonee cTabu-
AcH Ha Maneix oBopotax. Baaromapsa sroMy Ha 25% noBbillaeTcd 3KOHO-
M4 TOTUTHBA B COPOACKHX YCIoBUuaX, Ha 8% cHIXaeTcs noTpebaenue Tor-
1HBA [1PH ABMKEHHH CO CKOPOCThIO CBBIILE 120 KM/u 110 cpaBHEHHIO ¢ OGHIY-
1thIMH BEH3HHOBHIMH OBHIATENAMU W Ha 85% yBENWUHBAETCS MOLLHOCTD
110 CPABHEHHIO ¢ An3eabHbME anatoramu (FO.B. Hosnkos, 1998 ).

Dupma «Ayau» NOKaANA SKCMEPHMEHTATBHYIO MOAETE «<AZ-2», H3ro-
IORITEHHYIO W3 JIEFKOTO alIOMUHHEBOTO CITIABA C 3-UHAMHAPOBLIM ABUIA-
Ie/IeM ¢ DEKOPAHO HH3KUM rotpebnenneM Densina (3 1 Ha 100 kM nyTH),
110 AOCTUTHYTO YCTAHOBKOH NBUraTena ¢ NpaMbiM BIPEICKOM TONIHBE,

B CLUA pazpaGoraH KapOIOpaTop ¢ pasgefbHbiM cMeceobpasoBaHueM,
Ou Ne3BONAET KpoMe oBLIMHON cMecH Noaydars oforalieHHYIo, KOTopas
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nojactcd B CNEUHATLHYIO NPEAKAMEPY ¢o ceewoil saxuranus. Baaropaps
3TOMY NMPOUCXOAHT NIONHOE CropaHue paboyeii CMecH, YTe B CBOIO ouepenb
NO3BONIAET CBECTH A0 MHHNMYMA COACPXKaH Me OKCHIIA YINEPOAA K YIAEBOIO-
PONOB B BLLUTONHEIX razax. Co3naH xapGioparop, Grarogaps KOTOpOMY BO3-
MOXHO HCNOIB30BATh HH3KOOKTAHOBLIE copTa 6eH3HHa Oe3 aHTHASTOHALIH-
OHHbIX J00aBOK. B 3TOM ycTpoiicTBe, COCTOALIEM K3 TEIICOOMEHHUKA, CMe-
CHTEAA H PEaKTOpa, GEH3HH HE TOMBKO PACTILULAETCR, HO M pacllienuisieTcs ¢
NOMOLIBIO KATANU3ATOPE HA O0M1ee NPOCTRIE [a3bl, HATIPUMEDP METAH.

Bo MHOTHX cTpanax Mupa pa3paGaTblBAIOTCS HOBbIE, 6O/IEE COBEPLLCH-
HBIE ABUTaTeNM, KOTOPbIe MOXHO YCTAHARTHBATD HA CepHITHBIE ABTOMOGH -
nn. B yacTHOCTH, yKa3bIBAIOT Ha [TEPCNEKTUBHOCTb POTOPHO-NOPLIHEBOTO
Apuratensi BaHke, koTOPLIi KOMITAKTHEE MOPIIHEBBIX ABUTATENCH: 06BEM
B cpeaHeM Ha 30%, a macca Ha 11% MeHbLie.

TNpeBOCXOIHBIMI XapakTepHCTMKAMM 0BRAZacT ABUIATEND CTupauH-
Ta, yCOBEPIICHCTBOBaHHE (hupMoil «Punmnc». Or Moxer paGoTtarh Ha
CrupTe, 6eH3UHE, KEPOCHHE, TH3ENLHOM TOTUTHBE, MasyTe, Coipoil HedTh,
OMUBKOBOM W MOACONHEYHOM Macaax M Ha HEKOTOPBIX TOPIOYHX razax. Pa-
SoTaeT ABHraTeNs 0ueHb NIABHO, Ge3 BUOGPAUUii, a YPOBEHE €10 IyMa CPaB-
HHAM € YPOBHEM [UYMa 3/icKTpoaeHrartess, TOKCHYHOCTE 0TpaBOTAHHBIX Ta-
30B IBHraTeNa CTHPAMHIA TAKXKE 3HAUMTEABHO HUXE TOKCHYHOCTH OTpa-
GotaHHbIx ra3os JIBC. OtpafoTaHHbIE ra3sl 3TOro ABUraTeNs NPaKTHYECKH
HE COACPXAT NMPOAYKTOB HenonHoro cropains (CO,C H ,caxamnt o)m
HE HMEIOT HEMPUSTHOTO 3anaxa. D10 OOBACHACTCH XOPOLIHM Ka4ecTEOM
CMeCce0Bpa3oBaHHA, KOTOPOE MOKHO OGECTICYHTD MPY CTALHOHAPHOM [IPO-
HECCE CrOPaHMA. -

KoauyecTso 0KcHAOR 430Ta B BLIXIONE MOXHO CYIECTBEHHO YMEHB~
WIHTD, €CTH HCNIONL30BATD PELIMPKYIALHIO — MEPENYCK YACTH 0TpaGoTaB-
LIMX FA30B U3 BLUTYCKHOTO TPYGONpoBoaa Bo BIycKHOM. Flpu 3ToM peump-
KYJISILWS MPHMEHACTCA He TOIBKO HA ABMIETENAX C HCKPOBBIM 3aXWIAHH-
€M, HO M Ha AM3ENBHBIX.

BKOAOrHIHOCTD ABTOMOGUAS MOXHO NOBBICHTb, £C/IH YCTAHOBHTD 3/EK-
TPOHHBIC CHCTEMBI YIIPABNEHHS,, KOTOPEIE ONTHMH3HPYIOT paboTy HE TONb-
KO JABUIATENSA, HO H TOPMO3CB H APYTHX arperaros,

W B Poccum umeiotes opuruHanbHeie paspaborku. Hamm yuensie co-
31aNH IPHHUUNHANBHO HOBYIO TEXHONOTUIO padCThl ABTOMOGHABHOTO NOp-
LIHEBOrO ABUTATENS, HE NMEIOLHETO AHAIOFOB B MHpe. B ocHoBy paspabort-
KH NOM0XEHO OTKPLITOE TPYNINGit YYEHBIX BO MaBe ¢ WIEHOM~KOPPECTICH-
AeHtoM PAH 10. Bacunbesrim 1 npoteccopom KO, CEBHPHIOBLIM ABIEHHE
TaK Ha3biBaeMOro C-npouecca — MONEKYIAPHOTO cMeceotpasoBaHus co
CTONPOLIEHTHBIM HUCTIapeHUeM OcH3MHA. B aBurateab mocrynaer cyxas
0¢3BO3AYIIHASA ra3oBas cMech (GeH3oras), koTopas Cropaet NnoNHOCTEIO
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11 BulcTpo. BRIxNon Takero ABMIATENs IKONOrHYECKd YMcT. B pesyavrate
ONa1aeT HeoGXOAMMOCTD B ACPOTOCTOAMNX TEXHOMOMHAX, CBAZAHHLIX C
ucHTpannsaumei Beixnonos, C-mpouecc ¢ roMOreHHBIM TOPEHNEM MOXET
OLITh BHEAPEH HA CEPUIMHBIX OTEUECTBEHHbIX ABHIATENSX.

3aMETHOTO COKPALLEHHSA PACX0Aa IHEPIHM, A SHAUMT, KOJHYECTBA CKU-
IICMOTO TOTINIHBA H YMEHBIICHMHA 3arPA3HEHHA BO3AYIUHOM cpeabl MOXHO
NOCTHYB, ECIH UCTIONL30BAThL DHEPIHIO, 3aTPAYHBASMYIO HA TOPMOXEHHE.
VKaszaHHad pekynepaliia Ghljia BNEPBLIE YCNeLHo PEATH30BaHa Ha HMSKT-
PHYECKOM TPAHCAOPTE, HbIHE NOCTPOEHE H YCNEWHO HCMONB3YIOTCA B aB-
TeBYycax MaxoBHYHBIH H THIPOMHEBMATHICCKHEA pekynepaTophl. [lpu atom
IKOHOMMA TOMAMBA cocTaBina 27—40%, 06'beM BBIXAOTHBIX FA30B CHU3HA-
¢y Ha 39—49%,

CopepueHCTROBAHHE AN3ENLHEIX ApHraTenedi. Kak wapecTHo, B O¢H3H-
110BOM ApHraTene pabouas (TOTIHBHO~BO3AYIUHAN CMECh) BOCTINIAMEHACT-
U8l OT NOCTOPOHHETO WCTOYHWKA {INEKTPHYSCKOH HCKPBI), B AM3€NLHOM —
1104 AeHCTBHEM TEMNEPaTYpbl, MOBHILAIOILICHCS IPH CKATHH CMeCH.

B nocacaHue roawt Bo BceM MEpe HabmonaeTcs TeHASH NS BO3BpATa K
AM3eAbHEIM ABHTATEIM, U 3TOMY €CTh BeckHe NpuunHH. Bo-nepsrix, no-
pebneHure Tonausa auseneM Ha 20—30% medblie, Bo-BTophlX, TOKCHY-
OCTh BRIXJIOMABIX ra3oB {10 CyMMe KOMIOHEHTOR) MPUMEPHO B TpU pasa
1HKe, YeM ¥ DEHIWHOBBIX ABHTATENCH.

OOHAKO IPHMEHEHHE 1 IM3eNeil He ¢cBOBOAHO OT IKONOTHYECKHX I1PO-
ONEM, MOCKOJBKY B NIPOLIECCE paGoOThl BHGpackIBalOTCA TBEpAbIe U ra3000-
(¥U3HblE BELIECTBA: HECTOPEBIUETO TOIUIHEE, CAXY, AIPO30ONH Macna, JHOK-
cull CEPHL M T. A. T1o3TOMY AN OYMCTKH BHIXANOMHBIX [A30B HA AN3ENIX yC-
rAHABAMBAIOT NEPed OKHCAHTENEHEIM HEHTPAIM3ATOPOM CAXKEBLIH HULTD.
HocneaHnH npeacTarnsieT codboit MOHOAUTHLIA GnoK (NeHOKepaMHKa, Ne-
[IOMETANE) C HECKONbKUMMU 3arAYIIEHHBIMH € OQHOIO KOHLA Tapauieib-
HLIMH KAHANAMH € MOPHCTBIMH CTEHKaMH, QUHCTKA BEIXNONHLIX Ta30B OT
CiKH MPOUCKOOUT NMPH WX NPOXCKICHHA YEPES TIOPHCTLIE CTEHKH U3 0f4-
OO KaHana B Apyroi.

Yenexu B o0nacTi co3fiaHia xaponpodHoid (~1400°C) n ysaponpou-
HOH KepaMUKK NO3BOASIOT NPHMEHATD TAKHE MATEPHAIB B Ta30TYpOHH-
ULIX ¥ TaK Ha3biBacMbIX aauabaTHUECKUX TH3ENbHBIX ABUratensx. bomb-
A4 TEMI0EMKOCTE KEPAMHKH TIO3BOSET OTKA3aTLCA OT BOOAHOTO OXTaX-
aenus, TeM caMuIM 3¢EKTHBHOCTE MCITONbL30BAHNS TOMIMBE B TAKUX
NHHraTeax nosbiaerca Ha 30—35%, COOTBETCTBEHHO BO3PACTACT U 3K0-
HOrHUHOCTD.

MpeacTagaseT GONBUIOH HHTEPEC HCTIONL3OBAHHE CMECH AW3eBHOTO
10H)IMBA i MPUPOAHOTO raza Ha aerobycax <Mkapycs. ¥ HUX noyTH B 4 pasa
rcliblle 06beM BLIXNOMHBIX [a30E, Ha 10% noBbilIcHa MOIIHOCTL ABMraTe-
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751, BpeMA paGoTEl MEXIY PEMOHTAMM YRENHNEHO B 1,5 pasa, M OflHOBpe-
MEHHO BIBOE CHHXEH pacXol AH3ENBHOTO TOILINEA.

AnoeHCKKE y4eHble TIPSATOXHIH HCMONB30BATE B KAYECTBE TOPIOYEro
“KYXOHHOC» MAcno, ABNAI0NieecH OHTOBHM 0TX0I0M, TEXHOJIOMHYECKH 3Ta
ONepalHA COCTOHT i3 ABYX 3TANOB: Ha MEPBOM OTPaGOTAHHOE MAcNo QHIL-
TPYIOT OT OCTATKOB ITHIGH, 4 Ha BTOPCM MNPOH3BONAT XHMHYECKYIO PEaK-
LHIO C YUACTHEM METAHO/A K KaTainsaropHoil cMecH. [lomyuaercs ropio-
yee, KOTOpOE TOARTCA £AA 10600 AH3EIBHOTO ABUTaTeNa | B BREGIONE AaeT
MeHbUIHT 0DBeM BPeMHKIX NPpUMEceit (ITpex e BCETo OKKCH a30Ta) B Cpap-
HCHHH CO CTAHIAPTHRIM TOILTUEOM. '

B MIeeuuy yenvuupaeTes noTpebiaeHmne 3KONOTHIECKH YACTOrO JH-
3e/IbHOTO TOIUIKBA, KOTOPOE APOM3BOANTCA U3 PancoBOro Machna.

Jlns yMeHbIISHHAS 3arpsA3HeHUs ATMOCGEPHOTO BO3NYXa OTPaGOTAHHEI -
MM ra3amMH HeoBXOIUM NOBCEAHEBH I TEXHHILCKWH KOHTPOJIb COCTOAHNAA
aBToMOOnA4. Bee aBTOX037/CTBA 06A3AHK CITEIUTE 33 HCTPABHOCTBIO Ma~
LIHH, BbINYCKaeMbIX Ha THHAIC. HU3KUit ypoBeHE TEXHHYECKOro o6CIyKH-
BaHHA, OTCYTCTBHE KOHTDONA NPHBOOAT K PACCTPOICTBY YUIOB H CHCTEM
aBTOMOGHIISA, H BHIGPOCK BpERHBIX BEILIECTB B ATMOCHEPHLI BO3AYX BO3-
PacTaloT. B pe3ymbTaTe BCE YCHAMSA aBTOMOGHILHON NPOMHILINIEHHOCTH IO
COBCPIIEHCTBOBAHUIG ABHIaTeNeH LA obecrmeueHHs TpeboBaRHi 3KON0-
rHMECKMX CTAHAAPTOB CBOAATCA Ha HeT. [loaToMy ceromHs 0CoBeHHO aKTy-
AmBEHON CTAHOBHTCA 33Ja4a He TO/MIBKO M He CTOMbKO COBEPLICHCTBOBATE
KOHCTPYKLUHWH asToMof0unell ¢ TOYKH 3peHHs orpaHHYEHHs! TOKCHIHOCTH,
CKOJIbKO TIOBBIIATE YPOBEHE TEXHHYECKOTO OGC/IYKABAHAL H COBEPUIEH -
CTBOBATb KOHTPOADL 38 NX TEXHHYECKHM COCTOSSHUEM (puc. 4.1).

Pesynvratht Beepoceniickoil onepauun «UCTblit BO3OyX», eXeroiHo
NPOBOAHMOH B KPYITHbIX FOpOfaX, [OKA3alMH, YTO H3-3a HEHCPABHOCTEH
WIH HEMPaBHNBHBIX PETYNHPOBOK CHCTEM ITHTAHHS W 3akHTaHua JIBC >ko-
JIOTHYECKHM HOPMAM He COOTBETCTBYET 25—~30% asromobuneii, a nokasa-
TEIH BLIGPOCOR BPe/HEIX BEIIECTE OTEUECTBEHHBIX ABTOMCONAEH B 3KCN-
Jyaralu¥ NpUMEPHO B 2 pa3a BEIUE aHAOTHYHOTO rOoKazartend B [epMa-
HuH. Henamnexallee TEXHHYECKOE COCTOSTHHE NMOABHXHOIO COCTABa H
aBTOAOPOT HE CHOCODCTBYET 3HEProcGEPEKECHAIO HA ABTOTPAHCTIOPTE H B
KOHCYHOM HTOFE €70 SKOAOTHYCCKON 0830NacHOCTH,

Ynyrmenne kadecTsa Tommsa. borbwuneTeo (10 75%) nmpHMeHsSeMbIX
HbiHE B Poccun copTos GeH3HHA CONCPXKHT B KA9ECTBE AHTUACTOHALIWOH -
Ho# nphcaaky TeTpasTuiceuHenl Pb(C,H,), B konnyecrpe 0,41—0,82 r/a.
3710 Mo3B0OAACT NOBHICHTL CTENEHE CKATHA PaboYeit CMeCH B LHNHHIpPaX
JIBMTaTend M TEM CAMBIM YAYILIHTE €ro TOILIMBHYK 3KCHOMHIHOCTE. Of-
HAKO HaNMWYHe TaKoH MPUCAAKH IPHBOIMT K TOMY, UTO cebitlle 60% 3arpaa-
HEHMH MOYBLI CBKHLIOM TIPUXOIUTCA Ha aBroTpaHcniopT. IlosroMy 60Me-
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BE3BPEAHOCTL ABTOMOBWUIA

Hanpaenenus Ge3spegHoCTH

BeaonacHocTh
ABWHKEHUSA

OrcyTcTBMe
JArPAIHEHHUA
OKpYXAanwWen cpeau

BecluyMHOCTE

SneMeMTLl, ONpEASNAEMBIE KOHCTPYKUMEH aBTOMOBUNA |

TOpMO3HBIE MeXaHKua-
Mbl; NAPAMETPL, XapaK-
18pU3YIoIHE YCTORYU-
HOCTh, YNPEBAAEGMOCTD,
0B30pHOCTL, addex-
1WBHOCTE CUTHanW3a-
WK, MOAroNOBHHUKM,
|)emMHK BesonacHocTH;

MonHoTa cropaHus Torn-
nuBa B ABWraTene fpu
BCEX pexuMax paGoTei;
OTCYTCTBM@ OTpaBnsio-
WHX KOMNOHEHTOR B
BLIXNONHBIX Fa3ax; Ha-
THYUE W DOWCTENE HeH-
TPANU3ATOPOR BWXNIGN-

BaclyMHOCTE ABATaTE-
na, kopobku nepegad,
TNABHOW hepepaun,
TOPMO3IHBIX MEXaHWa-
MOB, LLUH; NAOTHOCTL
coeuHeHni KysoBa;
ctabunsHocTe, Gec-
WYMHOCTL B NpoLecce

SHepronornowapouan HBX Fra23oe; npenovepa- JxchanyatagM
1}YNeBan KONOHKA; TRae- WeHUue NoRapaHWue
mMoGesonacHme aetany rasos B atmocdepy
Ky30Ba
I BKkenNyaTaunoHHoe KaueCTBO aBTOMOBUNA

| BeaonacHocTe aBTOMOGMNA l

Puc. 4.1, 3aBucumocTe Ge3BpeAHOCTH aBTOMOGUNA OT ero KOHCTPYKLIMU
1 akcnnyatayum (B.B. AmGapilyman, «Dxonorma v xusnb» Na 2, 1999 .}

HOE 3HAYCHHUE I VYU HIeHUM YKoaornueckoll o6cTaHOBKH HMEET 3arpe-
ticHUE NPUMEHEHUA 3THAHPOBAHHOTO DeH3HHA. B GOAbWIMHCTBE CTpaH
I'nponbl OH yXe He ucnonbiyetcs. FpexpallieHO NPOH3BOACTBO YTUIHPO-
wIHOTO BeH3NHA Ha HedrenepepabarhiBalolIcM OpeAnpUATHH MOCKEBEI,
[HICTIOMOREHHOM B KanoTHe, a TaKke HA HEKOTOPBIX APYriX MPearpHATHIX
IPuecHn.

B To xe BpeMd cnenyeT OTMETHTL, MTO J00aBIeHHEM K TOILTHBY Onpe-
ACNCHHBIX MPUCAN0K MOXHO H3MEHHTH XON pPeakiHH OKMCICHHA YTNEBO-
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JOPOAHONC TORAMBA B CTOPOHY CHHKEHHS 00pa3oBaHHsl HEKOTOPBIX TOK-
CHYHBIX KOMNOHEHTOB: oKcHaa yraepoaa (11), yrneBogoponos, anbiernios,
CEXKK H Ap.

B ®unnauaun paspaboraHa cneuManbHas nodaska K 6eH3vHy «DyTy-
pa», KOTOPas HE CONEPXKHT CBHHUA. BeH3UH ¢ NpHcankoi «PyTypa» uMeer
OKTaHOBOE YHCA0 95; oHa 3(PEeKTHBHO OMHILACT JBHTATENb, YMEHDLIAST
3arpa3HeHHe KIanaHoB, 3alMINAET TOTUIMBHYIO CUCTEMY OT KOPpPO3HH,
TOBBILIACT MOPO3OCTOHKOCTE KAPGIOpaTOpa, 00eCNeUHBACT PABHOMEDHLIA
PEeXHWM CrOpaHHS TOMUIMBA ¥ YMEHBIHAET BLIGPOCH BPEAHLIX BEUIESCTB,

H3 oTeyecTBeHHBIX pa3paboTOK CleAYeT OTMETHTE AHTHACTOHALHOH-
Hy!0o Npucagky Ha MapraHuesoit ocHose LITM, koropast B 50 pa3 McHee
TOKCHYHA, ueM TeTpasTuacBuHell, Jobaska 2% LITM cyluecTBeHHO NOBbI-
LHFET OKTAHOBOS YHCO OeH3uHa, B nouckax »d¢eKTUBHBIX NpHCATOK
OUCHBb IOAOTBOPHO MEXAYHAPORHOE COTPYAHMYECTRBO. Tak, poccuiickue
yYeHble COBMECTHO CO CNELUHANHCTAMH W3 HHISPTAHACKOH KOMTIZHHH Af-
Cu-IIu coznanu geTepon — BRICOKOOKTAHOBYIO 100aBKY K BEH3WHY, aena-
HOIILYIO €70 SKONOTHUYECKH MOYTH G€3BPEAHBIM, TONHOCTBIO COOTBETCTBYIO-
MAM 3apy0eXHbIM W OTEYCCTBEHHBIM CaHWTAPHBIM HopMam. lpow3seoa-
CTBO TAKOTO BeH3HHA OCBOEHO Ha page POCCHHACKHX 3aBOLOE.

AQ «OMCKHI Kayyyxs HANAAMAO BHINYCK METHATPETHYHOOYTHIIOBOTO
atupa (MTBED) — nobapkH K 6eH3MHAM, CYLIECTBEHHO YydIHalomei Wx
Ka4eCcTBO W 9KONOTHYHOCTE. Ero NpHMEHEHHE CHHXACT COACPXKAHHUE B BbIX-
JNOMHBIX ra3ax okcuaa yrnepoaa (yrapHoro raza) Ha 10—20%, secropes-
KX yriaesoaopoaos — Ha 5—10% u BpeaHbIX NeTYYHX COSIUHEHWH — Ha
13—17%. OTMeTHM, KaK BaXHOe A0CTOMHCTRO MTB3: oH oGnanaer Brico-
KHM OKTAHOBLIM YucaoM — 110 eauHKU.

PazpaboTaHo GOMBLIOE HHCTO TPHCANOK H K AM3SIBHOMY TOILIHBY, CHH-
XAIOWNX COACPXKAHNE B BRIXJIONHBIX razax caxu. Haubonee adrnpex THBHLI-
MU oKazanuck Bapuifcogepxamme npucagku. CpasHUTENbHbIE HCTTLITAHWS
UX MOKa3aMH, uTo foGapneHue K Tonauey 1% (no o6veMy) npucagok A2
(paspabotana 8 CCCP) u Genbruiickolt CHHXAET KOHUSHTPALHIO CAXK B
BbIXJIORIHBIX ra3ax fpH BeeX pexXuMax pafoTel ABUraTe/ia npHMepHo Ha 70—
90%. Mpu 3TOM YMEeHBIIASTCA TaKke HA 60—80% BLIGpOC KaHLEpOreHHHMX
peilecTs. ONHOBpPeMeEHHOE NPHMEHEHHE NPUCANIOK C PasTHYHBIM MEXaHH3-
MOM BO32eiiCTBMA Ha npouecc caxeodpasoBaAHWA MOSBONAET PE3IKC CHHA-
3HTh YPOBEHD €€ BbLUICJICHHS AH3CIbHbIMA ABKratensaMu, NMpucagxka UXTT-—
706 cHHXAET B BBDUIOTHBIX Ta3ax IH3CNbHBLIX ABUTATENCH CONepRAHNE CAXH
Ha 85—90%, a TakXe KOHUEHTPALHIO TAKOTO CHbLHEero KaHueporeHa,
Kak OeHs(a)nupeH.

bonbllos BHUMaHUE yAESASETCH BHIMYCKY HOBHIX COPTOB aBTOMODHNb-
Horo tommuea, Hauunas ¢ 1996 1., npon3sonaTcA NOCTABKH HA ABTO3anpa-
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no'HbE CTAHUHK HOBOH Mapky OeH3uHa «<Espocynep-95» ¢ Hoeoygumce-
Kure HedTenepepabathiBalouiero 3asoga. OT Jpyrux MapoK GeH3uHa OH
OTJIUYASTCH HE TOJBKO BBICOKHM OKTAHOBBIM YHCNOM, HO H MPEAESbHO
M:IBIM CONCPXAHHEM BPEOHHX CEpOBOLOPOAHEIX COENHHEHHE, «EBpocy-
nep-95» BelpabaTblBaeTCd N0 COBPEMEHHBIM BLICOKHM TEXHONOTHAM Ge3
I'CrPAITHACBHHLA W APYTHX BPEAHBIX ANS OKPY:KAIIHI Cpelbl H YeJIOBEKa
notapok. B Cubupckom otnenennn PoccHiickoi akanemuu Hayk (PAH)
pirspaloTaHA YCTAHOBKA ILTA MONYYEHHs BHICOKOOKTAHOBOTO DHEH3IMHA H3
¥INePOLHOTO ChiPbS PATHYHOTO NPoHcXxoxXaeHHA. C OMOWBIO CHELHAb-
HOIO KATaAM3aTOPa HA STO YCTAHOBKE OCYIUCCTBRINCTCA MOAYYEHHE YHC~
111X BBICOKOOKTAHOBBIX (hpakiiuii 6e3 Kakux-1H0o n06aeoK. CeipbeM cny-
AT MOMYTHBIH a3 M ra30BbIH KOHOSHCAT, KOTOpL! it ofpasyeTca mpu Jo66i-
‘e HePTH, H APYTHE YIICBOAOPOLHBIE COSIUHEHHA.

Ha 3anaano-CHOHpcKoM METAANYPrHYecKOM KOMOHHATC HALUIH CIIO-
vl (peBpalleHHs B BLICOKOOKTAHOBBIN OSHIHMH JOMEHHBX H KOKCOBBIX
1irson, BulGpacriBaeMblX B atMocdiepy. BosMOXHO TaxKe NpespallaTts B 6eH-
Hill KOMIICHCHTDI Ma30B, CXKHTAEMBIX HA TelLoanekTpolienTpansx (T311),
111 $ABOAAX CHHTETHUECKOTO Kayyyka,

B Poccuu HaiigeH cnocof M3roTosAeHUS NOpomWKoBoro 6eHsuHa. Mo
KAYCCTBY OH COOTBETCTBYET AH-92 u An-76, HO ¢ 6oiiee HHZKHM colepXa-
MICM OKCHIA YENEPOAa B BLIXJIONE,

Mepepon apTomoOHAeH Ha mpupogHK# ra3. TEpHpoOAHLIH ra3 xopomo
UMCIITHBAETCA C BO3OYXOM, TTOAHEE CropaeT B ABUNATENE, HE CONSPXHT MpaK-
1M ICCKH CEePbl, CBHHHA H IPYIUX HEKEIATELHBIX TpHMeced. B otandne ot
WCIMHA [A3 HE HapYILaeT MAacNsaHYIo NNEHKY MEXIY TPYLIHMHACA AeTans -
i, H OHM MEHbIIE H3HAIIHMBAIOTCH, YTO NMPOICBAET SKCTUTYATALIHIO ABH-
torens, HakoHen, razesoe TONAURBO He TpeGyeT pasnMyYHEIX NpHcanok., Ok-
11HOBOE YHCAO ¥ Here AocTiraet 110, B To BpeMa KaK ¥ BHCOKOCOPTHOTrO
ueirsuHa 96. Cornacho K).B, Hosukory (1998 1), nepeson apToMAILIMH HA
1:r30B0e TOMLTURO NTO3BO/MT 110uTH B 100 pas cHU3HTE BHOpOCH B aTMocde-
'Y KAHUEPOTEHHLIX BeliecTe, COKPATHTCA H pacXoi HebTenpoayKTOB: KaX-
i1 THICAYA ra3oba/UTOHHBIX aBTOMOOHAEH COKOHOMUT Ha TPY30BLIX Nepe-
wriKaxX 12 TeIC. T, HA TAKCOMOTOPHBIX — 6 THIC. T, HA NaccaXXupckuX (aBToO-
wveax) — 30 Toic. T B roAl. 3HAYUTENLHO COKPATATCA 3aTpaThl H HA OXpaHy
ukpyxRalowed cpeasl U BO3TylIHOro 6acceiida. Ecin yvyecTe, YTo ras oe-
e ie GEH3NHA, TO SOCTOHMHCTEA ra3e0aIoHHOrO apTOMOOHNS CTAHOBAT-
vl enie Gomee HArMAAHBIMH,

Ceituac 13 noutu 800 MIH aBTOMAILAH, SKCTIYATUPYEMBIX B MHpE,
vonee 10 MaH paGotaloT Ha mpHpoaHoM rase. Haubonee akTHBHO nepeso-
ICH Ha UCMONB30BAHHE TIPHPOAHOro rasa apromoduwnu B Kanane, Mta-

i ¥ CHIA. Ux skciiyatallds MoKasana, YTo B BhIXJIONHBIX MA3aX Ppe3Ko
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CHHXAETCA ComepxXaHue CaxXw, okcuaa yraepoaa (IT) # MHOTHX BpeAHRBIX
OpTaHHYEeCKHX COeAHHEHH.

g Poccun, obnanaiomieit KpynHeifMMm 3anacaMy NpAPCIHOTO Tasa
H ABAAIIICHCA MHDOBbIM JTHASPOM IO ero o0LYe, NOBCEMECTHRIN nepe-
BOJ aBTOMOOHACH Ha ra3 He TONLKO CnocofcTBOBAN 6B CHHXEHUIO Bpeld-
HBHIX BEIGpOCoB (MHHMMYM Ha 10—20%), Ho 1 OKazancsa Gkl 3KOHOMHYECKH
uenecoobpazHeM MeponpuaTeM. CornacHo pacyeTaM CTIeLHaTHCTOB, IIPH
MEPEBOIC Ha CRUXCHHBIH PUPOIHLII ra3 4011 TOMNHBA B 00MIAX 3KCIUTY-
ATALIMOHHBIX 34TPaTax Ha aBTOMOOUAE COKpaliaeTca BaBoe, OHICTPO OKY-
nasoTcd 3aTPATH Ha TpHOOpETeHNE ra300anioHHOTO0 06opYIOBaHNS Y er0
YCTAHCEKY {B TEYCHHE MOAYTONA OKYIAIOTCA 3aTPaThl NPy NEPEBOAE HA I'a3
rpy3oBbIX asToMOGUNeH Moaeneii «[TA3» u «3WUJI», B TeueHHe roga — aBro-
6ycoe «HMxapyc-280» U B TeueHue 14 Mecauer — aBroMobuneii «KaMA3-
5320»).

B TO Xe BpeMs HMEIOTCA K CYIECTBEHHLIE HEAOCTATKH ra3oBoro Tom-
JuBa: 1) HeoOXOOHMOCTE YCTAHOBKH Ha aBTOMODUNE GALTOHOB ANS CHH-
KEHHOTO raza, HaXoAamuxcsa noa garneHueM 1,6 MTla; 2) onacHocTb pac-
TCKAHWs CMECH (OHA TAXeNnee BO3AYXa) B MECTaX HAXOXKIEHHA JeJIOBOKa
{canoHe aBTOMOOHNS, rapaxe U T. A.), YTO MOXKET NPHBECTH K B3PHIBY;
3) HeoOXOOMMOCTb COMAHNA PA3BETRICHHOI CeTH aBTOMOGUABHBIX ra3o-
HATONHUTEABHBIX KOMIPECCOPHBIX CTAHIINI, BpeMA 3aIpasKy HA KOTOPBIX
ONHOTO aRTOMOGHNR cocTrarmaeT 10—15 MHH.

O‘ICBI-IJIHO, YTO 3ATPATHI HA YCTPAHEHHE YKA3aHHBIX HEOOCTATKOB C TWX-

BOW OKYNAanTCA SKOMOTHYCCKHMH [IPCHMYINCCTBAMH, KOTOPHE obecneum-
BAIOT IWWHPOKOE MTPHMEHCHHE ABTOMOGHJIBHOrO ra30BOTO TOTUIMBA.

CAHHTAPHO-TEXHHYECKHE MEPONIPRATUA

K TaKOBbIM OTHOCHTCS MPEXAE BCEIO YWCTAHOBKA KATANMTHYECKHX Hel -
TpanK3aropoB. OHH HCTOAB3YIOTCA INS O0E3IBPEXKUBAHHA BRIXIONHEIX Ta-
30B ABTOMOOWIA NyTeM XHMHUECKOro MpeBpaLlicHHA OTAENbHBX BPSOHEX
BEIUECTE, COACPKAUIHXCA B HUX, NPH MOMOILM KATANH3ATOPOB.

KaranutHueckie HeATPaNH3aTOPH KOHCTPYKTHEHO COCTOAT U3 BXOR-
HOTO ! W BEIXOOHOTO 2 MaTpyOKOR, KOpOyca 3 ¥ 3aKTOYEHHOro B HETO pe-
aKTopa 4, MpeACTaBNAIoEIETO COO0H CNOH MPaHYARPOBAHHOTO WM KAHANb-
HOTO KaTanu3aropa 5 (puc. 4.2).

KaHanbHbill KaTanH3aTop H3TOTOBMAETCA, KaK MTPaBINO, H3 KePaMHKH
WIH METALNA M HMEET «COTOBYIO» CTPYKTYPY. [IOBEPXHOCTD KATATM3ATOPA,
HECMOTPS Ha Manbie pa3sMepHl, HMeeT pabouylo muouans nopaaka 3 M2, Ha
ITY NOBEPXHOCTL HAHECEH CNOMH NAATHHH ¢ HeGONBIIOH KOOABKOH poIHA
HAH nasnandsa, COTOBRIE KaHANL] MPOXOAAT B MPOAONBHOM HaTPaRICHHH.
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Gezepednbie
3 B8BIXAIOMNHbIO 283h!

BuixnonHbie 2e3bl

Puc. 4.2. Katanutnyeckuid HeiiTpanuaaTop

[lo xapaKTepy ocylIecTBAACMON B HEHTPANTH3ATOPAX peakLi OHH Noj-
PURENAOTCA HA OKHCTHTENbHBIE (HAa3biBaeMBIE TAKXKE AGKHTATENSIMHA),
BOCCTAHOBHTEABHBIE H BubYHKIHOHANLHEE. B OKHCIHTEABHBIX HelfTpa-
nusatopax npu 250—800°C nponcxoauT OKHCIEHHE TPOAYKTOB HENOTHO-
0 CrOpaHud — OKCUIA YTAEPOAA H YTNEBOAOPOICE:

2C0 + 0, =2C0,;
C.H, + (n+m/4H0_=0CO, + (m/2)H_O.

lepBhie KaTAMHTHYECKHE KOHBEPTOPS, HCTIONB3YIOMHE OKHCAIOWMI
KATAIH3ATOP, ORTM YCTAHOBNEHBI Ha MONE/IIX AMEPUKAHCKHX ABTOMOGH-
nci, BRIMYCKaeMBIX ¢ 1975 1. AKTMBHBIN KATAIM3ATOD NpeICcTas/sn coboii
BaaropoAHpIii MeTaiLl (Ranpumep, Pd, Pt) WAl cMech OKCHIOB METAJLIOB
runa Fe,0,/Cr,0, u CoO/Cr,0; Ha uHepTHOM HocuTene. Kap6ioparop,
NCIONB3YEMBIH B 3TOH CHCTEME, CO3MaBan «OGOraleHHYIO» CMECh, YTO IPH-
MUINJIO K BHOPOCY HECTOPEBLIMX YIIEBOMOPOAOB K3 EPBHUHOH KaMeph
CIOPAHNA. DTOT H30HITOK YIIEBONOPOAOB 3aTeM OKMCAANCA KAaTAIM3ATO-
poM MpH Gonee HUIKOH TeMIEpaType W ZONCTHHTENBHOM NMPONYCKaHHKU
wyiayxa, 110 MUHHHMA3HPOBAJIO Takke H obpasosanne NO,.

B soccTamosATe LI HeliTpAmBATOPAX (BHINYCKAIOTCS ¢ 198 L) aan
1 NYBOKOTO BOCCTAHOBIEHHA OKCUAOE 230Ta HeoBxoaMMO, 9TOBM ra3, no-
CIYNAOHIME B peakTop, Obln ¢1a60 BOCCTAHOBHTEIBHBIM MIH GAMIKHM K
ICHTPATLHOMY. B 2TOM cyyae peaxuMi BOCCTAHORIEHUS OKCHIOB a30Ta B
HciTpanyzaTope GYAYT NpoTeKaTh JOCTATOMHO TIOIHO:

2NO +2CO = N, + 2CO,;

NoMumo CO, BosopOA TAKXKE TPHCYTCTBYET B KAYECTBE BOCCTAHABIIH-
WHOWIETO areHTa; OH obpasyeTcs Npy peakUUy Mapos BogH (MPOLYKT Cro-
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paHHs) ¢ N106BIM HECTOPEBILIAM YIJIEBOAOPOAOM. BTa PEaKLIiA MOXeT 6bITh
NOKA33HA TSl METAHa (CTEXHOMETPHSA NPHOAUSHTENbHA):

2H,0 +4CH,— 2CO + C,H, + 9H,,
H,+NO, — N, +H,0.

Haubonee coBpeMeHHbIE pa3paboTKi NPEACTaBIAIOT COGOH ABOHHYIO
(6UpYHKUMOHANBHDIE KATAIU3ATOPbL) CHCTEMY, paboTalOLYIO C TOYTH NOA-
HBIM COBNIONEHHEM CTEXHOMETPHIECKOrO OTHOLIEHHA TOMAHBO/BO3AYX!
1} BOCCTAHOBHTENBHBIH KATATH3ATOP (BOCCTAHABRHBACT NO, noN,); 2) no-
nauya PO3ayXa; 3) OKHCIHTENBHBIN KaTanusaTop il OKHCNCHHA oCTaroy~
HBIX yrnesonopoaos u CO.

MCnLITARAA OTEYECTBEHHBIX KATANH3ATOPOB MOKA3AH, YTO OHH CHH-
xatoT ypoeHb CO B oTpaGoTanHbix rasax Ha 80%, C H  — Ha 70%, NO —
Ha 50%. B 1e/loM TOKCHUHOCTDb BLBpoca yMerbuaetca B 10 pas. MNpouece
OKHCEHHS, NPOTEKAIOWMAI NPY TPOXOXKAEHHH BLIXIOMHBIX TA30B YCPe3
CNOU KaTanu3aTropa (HanpuMep, KepaMHuecKne rpaHyAB ), [IPAKTHYCCKH
GecniaMeHHbIA,

MpeanprHATHE NOKCKH APYTHX, Gonee ACUIEBbIX 1 NOCTYIHBIX KaTa-
JM3aTOPOR NPUBENAN K BbIBOAY, YTO B M3BECTHOMH CTENEHH MIATUHY MOTYT
saMeHUTb nannagnil, pyTeHUil, a TakXKe OKCHALI MEIH, XpOMa, HHUKEN,
JHOKCHA MapraHua.

B HeitTpanu3aTopax pocCMACKOro NMPOH3BOACTEA HACTO MCIIONLIYETCH
okcna amoMunus. Kak v B TepMopeakTope, mpoLiece okueaeHusa CO u
C_H,, TpebyeT nonadu SOMONHHTENLHOTO BO3NYXa, 4 NpoLECC BOCCTAHOB-
JIEHHS oKkeuaa asota (NO) He TpebyeT nofadyn posayxa. COBpeMeHHbIE Ka-
TATHTHYECKHE HENTPANU3ATOPI BBITIOMHAOTCA B BWAE ABYXKaMePHOTO pe-
aKTOpa: B ONHOM Kamepe OCYLIECTBASETCH OKHCRCHHE COnCH,, aBo
BTOpoil BoccTaHoBaeHHe NO. HeATpaau3aTopbl ITOIO THIMA IPHMEHAKT-
¢ Ha apToMOBUIAX ¢ GEH3WHOBEIMH H JH3CIbHBIMK ABUTATENAMM, OnHa
W3 TPYZHOCTEH COCTOMT B TOM, YTO B OTpaGOTaHHbLIX rasax Auaenek conep-
xuTea kucnopon {10% u Gonee), B NPHCYTCTBHYE KOTOPOTO PEAKLIHS BOC-
CTAHORNEHHS OKCHAA a30TA He TPOUCXOLHT, a ansl okucaeHns CO sroro
KUCAOPOAA HeRoCcTaTOYHO, [103TOMY OGLIYHBIE KATATHTHIECKHE PCAKTOPH
Ge3 JOMONHUTENBHBIX YCTPOHCTB 00eCNeYHBAIOT Y AU3ENe! HeTpanu3a-

1IMI0 HECTOPEBLINK YIAEBONODOAOB H ANBIETHIOR, 8 OKCHI YINIEPOLa HEAT-
PAIM3YIOT AW B HeOOMBILIONH aoJTe.

B Pocchu: HAWBONEE YCIIEUTHO WAET BHEAPEHHE KATANUTHYECCKUX HEHT-
panu3aropob B Mockse. Ha Hauano 2001 & imu 6bL10 obopynosaro 18,5 Thic.
¢INHMLL ABTOTPAHCIOPTA TOPOACKHX NPEANPHATAN, YTO NO3BONHIIO COKPa-
THTb BAZIOBbIEe BHIGPOCH BPEAHLIX BellecTs Ha 40 Thic. T. [loaHOCTLIO 3a-
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nCPINEeHbE paboThi N0 CCHALUEHHIO HEHTPaNH3aTOpaMK MACCaAXUPCKOTro aB-
rorparcnopra I'YIT «[K «MocroptpaHe», a Takxe I'YTT «MocagroTpanc»
IEIXOAALMXCA B MYHHLMITANbLHO COBCTBEHHOCTH. ’

Mo Mepe akcnayaTanuK co3spaHHbIX yeTpolicTs oBHapYXHACA psia Ux
1C0CTaTKOB. BO-NEepBRX, BHICOKAS CTONMOCTL KOHTAKTHON MAcchl M ¢a-
MOIO YCTPOHCTBA, YTO 3aMETHO YIOPOXKAET ARTOMOBHL. Bo-BTopsix, npu
1460Te Ha ITUINPOBAHHOM GEH3MHE MOBEPXHOCTH Karanu3atopa ﬁb;CTpO
ODHONAKHBACTCS CBHHLIOM, Ha HEil 0CAXIACTCS caxa H Cepa, 4To ShICTpo
MJHOIUT H3 CTPOS HedrpanusaTop. MosToMy 3THNHPOBAHHBIN GEHINH He
COBMECTHM € HCMONBE30BAHHEM KaTaTHTHYECKHX HEHTPATH3ATOPOB H Tpe-
vycres 6eH3MH, cBOGOIHBIN OT CBHHLA.

B HacToswee BpeMa MPOBOIATCH NOHUCKOBBIE PAGOTH NO CO3AAHMIO
CAKCBBIX GUABTPOR C CUCTEMOI PereHepaLiui, 06eCneYHBAIONINX CHHXe-
hite BbIOPOCOB TBepabIX HacTHL Ha 80—90%, PaspaGaTaiBaloTes TaKKe oTe-
'WETBEHHBIE KOHCTPYKUNH TPEXKOMMOHEHTHBIX KATANIMTUIECKHUX HEHTpa-

"INSATOPOB, KOTOPLIE MO3BOAAT 00ECNEUHTD BEINOTHEHHE TPEBYEMBIX HOPM
NIBPOCOB.

YXECTOMEHUE CTAHAAPTOR HA TOKCHUYHOCTD BBIXJIONHLIX TA30R

Hcxona H3 NoHHMaHHA MOBANLHONH ONACHOCTH CTPEMHTENBHO pa3Bu-
milollerocs apToTpaHcnopTa, ewe 20 mapra 1958 r. noa sruaoit OOH Gbuto
"OUTHTHYTO MEXAYHAPOLHOE cornalneHue «O NPUHATHH eAHHOOGpasHBIX
VCIOBHHA 0DUUMANBHOTO YTBEPXKIEHH ¥ O B3AMMAOM NPH3HAHUH opHUY-
AIRIOTO YTBEPKAEHHA PEIMETOB 060PYNOBAHHA 1 HacTell ABTOTPAHCTOPT-
"X CPEACTB». DTO COrnalieHKe conpoBoxaero [Tpaswiamu QOH yeTa-
(6115 H BAIOLIMMH 3KOJIOTHYECKH Ge30nacHble YypOBHH BHOPOCOB aBTl;ITpaH-
' 0pTA B 06A3aTeIbHBIMK LT3 3aRCA0B-H3TOTOBHTEEH,
B MHpe IeiCTBYIOT TPH OCHOBHBIX IKOAOTHUECKHX cTaHOapTa, no Ko-
10PLIM U3MEPAIOTCS NPEACTBHO ZOMYCTUMBIE BLIGPOCH! aBTOMOGMNA CTpa-
HL-IPOH3BOONTENA:
— CEBPONIEHCKMI MEXAYHAPOAHBII CTAHAAPT (YTBEpXIeH B 1993 L)
AEHCTBYET Ha TEPPHTOPHH BCeX eBPONEHCKUX TOCYAAPCTB H HBJISICT-‘
A DeHCTBUTENLHEIM NG BeeMy MHpy, [MocaenoratensHo BROMMITICH
cranaapts EBPO-1, EBPO-2, EBPO-3 u EBPO-4, Heyknonno
YXECTOHRIOIHE HOPMaTHBbI TOKCHYHBIX BBIGPOCOS;

— ele Gonee KeCTKHA aMepHKAHCKMH cTarzapr, KOTODHI B nocnen-
Hee BPEMA NMAABNPYeTCA OOBEANHNTE ¢ eBPOTIEHCKUM 1A YIPOLe-
HHS NPOLEAYPL! KOHTPONA;

— CaMblil CTPOTHii, AMOHCKUI CTAHAAPT, TAKXKE JEHCTBUTENBHBI BO
BCEM MHpe,
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VYKasaHHbIe IKOJOTHYECKHE CTAHAADTH ABAAIOTCA BAXKHBIM 2MEMEHTOM
HOpMaTHBHO a3l CO30aBacMOft B HACTORLICE BpeMs MEXIYHAPOAHOH
CHCTEMBI cepTHOHKALHA apTOTPaHCNopTa.

Poccria B 1992 [ IprCOEAMHNNACH K BHIHEYKA3aHHOMY MEXKAYHAPOAHO-
MY COL/IALICHMIO, YTO 00A3BIBAET GTEUECTREHAYIO aBTONPOMBILIICHHOCTE
BBITIONIHATE COOTBETCTBYIOLIHE HOPMATUBbl. HeCMOTPA Ha 3T0 OTEUECTBCH-
Hast ABTOMOBHALHAS TEXHUKA JANEKO HE COOTBETCTBYET MO TEXHHHCCKOMY
YPOBHIO M KOIOTH4ECKHM XapakTepucTukam [Tpasunam OOH. Tpebopanns
AeicTByioninx B Poccyn oTpaciieBuiX CTAHIAPTOR Ha TOKCHYHOCTD BbIXION=-
HEIX TA30B aBTOMOOMEH 3HAYMTEABHO eMarye» TpeGosanuii aake EBPO-1.
BT0 OBYCNOBNIEHO, C OO CTOPOHBI, OTCYTCTBUEM 4yeTXOi DOANOBpeMCH-
HOI FOCYAPCTBEHHOM NOIUTHKH, HATNPABNEHHO# Ha KOHTPOJIE H CHRXCHHE
3arpAsHeHUs aTMOCHEPHOTO BO3AYXA aBTOTPAHCTIOPTOM, a ¢ OpyToH, — Tex-
HUYECKHM COCTOAHUEM OTEYECTBEHHOTO 3BTOMODHIECTPOCHUA.

B ciny yKa3aHHbIX NPHYKH POCCHUCKHE CTaHAapT aKonornueckoii 6e-
30MACHOCTH HE COOTBETCTBYET HbIHELTHUM MDOBbIM TPEGOBaHHAM, OTCTa-
Bas OT HKX Ha MHorue roabl. Tak, 8 Eepone ¢ 2008 r. BBOAATCA HOBBIC HOP~
MAaTHBHLIE TPeBOBAHMSA TT0 COMEPKAHUIO BPEAHBIX BEILECTB EBPO—3, ko-
TOpHIG Pe3KO, NOYTH B 2 Pasd YXECTOUEHH MO OTACIbHBIM BPEAHBIM
BeIiECTBaM 110 CPasHEHHIO ¢ HbiHe AeficTByiommu EBPO—4. B Poccunu
xe noka AsToBA30oM Beimyiena onuitHas naptus (100 wTyk) NerkoBaIx
aBTOMOGWIEH, YIORTETBOpsIoMX TpeGosanusym EBPO—4. Hetpynto cae-
naTh BBIBOA, 9o EBpona, CLLIA, IToHNs yKazaHHBIMU TPEOOBAKMAMH dax-
THYECKU TIOCTABWIY 3aCTOH Ha MYTH NPOHWKHOBEHMS POCCHHCKHX aBTo-
MallifH HA MEXAYHAPOAHBIW PLIHOK.

MexXoy TeM B Halllei CTpate MPeAoAXaIT AHCTBOBATb TOCYAAPCTBEH-
Hbl€ CTAHAAPTHI, NPUHATLIE MHOrO feT Hasaa. Jvo TOCT 17.02—02.03 87
«Oxpana npuposbl. ATMochepa. HOpMBL M METOARL M3MEPEH Hii coaepxa-
HUS OKHCH YITIEPOAa M YIICBOAOPOLOB B OTPafOTABIIMX ra3ax ¢ GeH3NHOBRI-
Mu neuratenamu. TpeGosanua GesonacHocT» ¥ [OCT 17.02—-02.01—84
«OxpaHa npupoasi. ATmocdepa. Linzenu asToMOOKIILHEIE, JILIMHOCTE OT-
paGoraBuldx rasos. HopMbl H METOAB M3MEPCH uii». [IpenycMOTPEHHBIC

TOCTom 17.02—02.03—87 HOpMEI 0KA3aMU CTPEAENeHHOS NONCKUTENb-
HOE BIMAHHE HA YDOBEHb 3KONOTHIHOCTH aBromobmneit. Co BpeMeHeM Bhe-
IEHHA NepBore CTAHAAPTA BETUYHHA CYMMAPHOre BhiGpOCa BPEAHBIX BE-
1IECTB OTEYECTBEHHBIMH ABTOMOOUIAMH (C yYeTOM TOKCHKOIOTHUECKOH
IHAYUMOCTM KOMIOHEHTOB OTpaGoTaBILNX ra3oB) CHYLKEHA Goaee YeM B
2 pasa, B TOM YHCJe OKCHAA yrnepofa (YrapHoro ra3a) — B 4 pa3a, yraeBo-
nopoaos — B 2,5—3 pasa.

Tem Be MeHee 3TOT0 HEAocTaTouHo. YToOL! HE OCTABATHCA Ha 3aBOp-
KaxX MeXAYHapOIHOTO aBTOMOOMIECTPOCHHUA, CIEAYET CAenaTh MOLUHBIH
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PHBOK, GCCHOBAHHbIH HAa MACCOBOM BHEAPEHUM HEPEACBLIX NpUpoOROOXpaH-
IHX TEXHONOTHIA,

§ 5. AnbTepHaTMBHOE TONAMBO

K TakoBoMY OGBIYHO OTHOCAT PATHYHBLE CITMPTHI (MeTaHON H TaHON)
' BOZOPOI.

Crmprai. B psite crpaH, 0COGSHHO Pacioaralomux OBIHPHEIMH IIaH-
FAMAMY CaxapHOro TPOCTHWKA, BCE B GOMbILeH cTeneHy 3aMeHAI0T GeH-
HIH HA CHUPTCOmEpXALIee TONNKEO,

B Bpasunuu, HanpuMep, cepuitHo BLITIYCKAIOTCA 1 IIHPOKO 3KCILTYa-
IHMPYIOTCAH ABTOMOGHAH, HCMOMB3YIOIMKE B KAYCCTBE TOMAMBA YHCTHIE CITUD-~
rbi. UX 3KCIuIyaTaLns nokasana, 9to B BHOUTOMHbIX [a3aX Pe3KO CHUXEHO

CONCPRAHHEC OKCHIOB a30Ta H YIIeBOJOPOIOE.

Bekpbimuch 1 0coGEHHOCTH IPHMEHENHS TAKMX TOMNUB. TAK, IOTHOCTD
MUTAHONA HECKOBKO BONBLIE NIOTHOCTH BEH3HAA, HO €10 SHEPIOSMKOCTD B
2 pa3a MeHsine, IMostomy A1 CoXpaHeHHU U AATBHOCTH npoGera 1o ToKEy
UK JUTS METaHONa JOIKeH OuITh B 2 pasa Gosbime no o6beMy. BaxHoe kaue-
¢TI0 METAHOIA COCTOMT B TOM, YTO B BbRGIONMHEIX ra3ax B 2—3 pasa MeHblIe
FOKCHYHEBIX KOMIIOHCHTOB, Y€M NP HCOIB30BAHMI GEH3HMHA, ITAHOT HMEeT
MICPrOEMKOCTb Ha 25—30% Bblilie, YeM METAHOI, 11, CEA0BATENBHO, TPEGY-
*F HPOTMIOPIIHOHANBHO MEHEE BMECTHTENLHOIO TOILTH BHOTO 62Ka. DKOMOTH-
*ICCKHE XapaKTePUCTHKH 3TAHOJIA BNUM3KH K METAHOJLY.

. C Havana 90-x IT. Ha MeTanone paGoTaeT OBLHECTBEH B TPaHCIOPT
Urokronbma. B pesynbrate cHU3UWNACH B 5 pa3s He TOABKO BBIOPOC BpeAHbIX
BCUIECTB, HO H CMEKTP TOKCHYHOCTH KOMITOHEHTOB HECPABHEHHO HU30K.

Bce wnpe BHEAPAIOTCS TaK Ha3biBaeMble KOMGHHUPOBAHHBIE ABTOMO-
UILILHLIE TOILTHBA: CMECH Ha OCHOBE GeH3KWHA M cnupToR (METaHONA, 3Ta-
nona), lpu conepxanun B Tonnuee ao 10% cnupta He Tpebyerca l’lamc-
1NT6 KOHCTPYKLIMM JBHTaTeNed BHYTPEHHETO cropanns. Bonee Toro, Bee-
1CHHE CITHPTA CMOCOOCTBYET MOBLIUEHHIO OKTAHOBOTO YUCHa ¢ 88 no 94
1Y OHOBPEMEHHOM CHHKEHUH COACPXAHHA OKCHAOB 430Ta H YINeBo10-
}ONOB B BRIXJIOMHBIX TA3AX,

Bonopon. BecbMa nepeneKTHBHEIM 3aMEHHTENEM TPALMLMOHHOTO TOM-
143 IAA aBTOMOOUNEH gBaaeTca sogopos. Jsurarens, paGoraowmit Ha
AWJIKOM BOAOPOAE, HE NAEeT HUKAKHX 3aM4X0B, He BLlIEAAST TAKHX TOKCHY-
MLIX BEILECTB, KAK CBMHEL, OKCHAH a30Ta, yriepofa. Kuakuil sogopoa
HOMTH B AeCATE pa3 Aerye GeHsuHa. Bogopoausiii gsuratens s paae ciryqa-
¢ MOXET OBITh NpUMEPHO Ha 50% 3PbeKTHBHEe 6EH3MHOBOIO, OCKOIb-
kv paboraer Ha oGeANEHHOM CMecH, uMeeT Gonee BRICOKYIO crc;neﬂb cKa-
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THS, OYEHb HEBONBILOE OMEPEXKEHNE 32XKHTaHNS U TI0ONHOE CTOPaHHE, JacT
B KAUCCTBE BLIX/IOMA BOAAHON Map.

Fiue B 1979 1. Ha BbICTaBKe B ANOHCKOM ropoae Okasma 6uu1 npoae-
MOHCTPHPOBAH JIErKOBOH aBTOMOGHb, oCHALLEHHBLM AByxTakTHEIM JIBC,
MCTONB3YIOMMM B KAYECTBE FOPIOYET0 XHAKHH BOAOPOA. ABTOMOGUAB ObLT
CIOCOBEH NePedBHIATLCA CO CKOPOCThIO 10 120 kM/4. HeckoabkKo no3xe
HA OMHOM M3 MEXAYHAPOAHBIX ABTOMOOU/IbHBIX KOHKYPCOB NEPBOE MECTO
3aHsN «ONbKCBareH», AN KOTOPOTO TOT/IMBOM C/1YXH/1A BOAOPOAHO-KHC-
NOPOIHas CMECh, YEHBUTECILHO, HO €10 BBIXAOMHEIC [a3bl OblAN YHLIE rO-
POACKOro BO3AYXA, 3aCaCHIBACMOTO B kapbiopaTop.

[pH HCHONb30BAHUH XHAKOMO BOKODOAA HeoBXoaKMa YCTaHOBKA 10~
POrocTOSLULHX KPUOTEHHbIX BaKoB CO CreLHan bHOH TEPMOH3CAALIMEH.
BrionHe BO3MOXKHO XpaHEHNE BOACPORa B TBepROk dase B COCTABE MeTank-
ROrMIpatos, 410 GesonacHee XxpaneHns OeHIWHA B LIHCTEPHAX. Takxe MO-
[YT CBA3BIBATH BOLOPOA TIPH ONPEIENEHHLIX YCOBUAX M HHTEPMETATH-
yecKlUe coelHHeHNs Ha OCHOBE PEIK03eMENbHLIX METANNOB, TUTAHA, XE-
fie3a H psia APYTHX METAJLN0B. B HHCTUTYTE METAILTYPrHH PAH paspaforad
MHTEPMETANTNYECKUI CTUIAB HA OCHOBE HHKEIA H PEIKO3CMEbHOTO ME-
tamIanasTaHa. Bnaroaaps croeil CTPYKTYpe CIU1AR MOXET NOTA0ILATE (cop-
GHpOBATh) U YICPXUBATH [A3bl, & NPH HATPEBAHHH 10 150°C eb1aensaTh UX.
[1pu 3ToM 061eM COPOMPYEMOTO BOA0POIA B 500 TeiC. pa3 NpeBHILAET 00BEM
CaMOro MHTEpMETaA.

B UHCTHTYTE BOAOPOIHON SHEPTETHKH H TLNAIMEHHLIX TeXHONOIMH
paspaboTaHa NPHHIMNHAALHO HOBAA CXEMa BOAOPOAHOTO ABTOMOOHJIA.
OKHCIEHNe TPONCXOAUT He B ABHTATENIE BHYTPEHHETO CTOpaini, a B 3NCK=-
TpoxuMHyeckom reweparope (OXT), rae U BbpabaTHBAETCA JNEKTPHICC-
Kas SHEPrHs, Bpallaonias OCHOBHOMH BaJl ABHTATEA. TpancdopManug XH-
MUYECKOI SHEPTHU BOLOPOAA B 31EKTPOIHEPIIIO ¢ nomMolilbio DXT nosso-
JINET 3TO JCNATE TIPU TEMIIEPATYPE KUNEHHs BOAY, YTO HCKIIOYAET CHHTES
OKCHOB 230Ta H3 BO3AYXa, HEM3GEXHO NPOTeKAIOW¥H NPH BHICOKHX TEM-
mepaTypax B APYrHX CHCTeMax. B uTore Ha BHIXJIONE YIHCTas BOJA.

Vaensle pa3paboTanH CUCTEMY BOJOPOAHOM 6¢3011aCHOCTH — TaK Ha-

3LIBAEMBIC JOENTATENH, KOTOPHE HEHTPAAK3YIOT BOTOPOL IPH maneiuei
€ro YyTeUYKe, CHTHANH3UPYS BOAUTENIO 0 HENCNPABHOCTH.

MpusHaeTcA NEPCAEKTHBHBIM ABTOMOGHIIL € PASMELIEHHBIM Ha ¢T0
LIACCH XMMUYECKHM PEGKTOPOM, B KOTOPOM BHIpalaThiBacTca BOJOPOA U3
YIIeBOAOPOAOE. PacueTh NoKazani, YTC WMETL Takoll peakTop Ha MallHHe
IKOHOMHYHEE, HEXKENN BO3HTD 3TO TOINIHBO B CTELMAbHLIX GannoHax.

[MperpaamMy Ha IyTH IHPOKOTO BHEAPCHUA BOIOPOAA B KAUECTBO TOM-
JTMEA A1 ABTOMOOHIBHLIX IBUTaTeNE ABIAETCA CIOXKHOCTD MOAYICHHS €T0
B IOCTATOUHO GOTBLINX KONHYECTSaX 1 HEOGX0NHMOCTE 00ECTICYCHHA Bbi-
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COKOTO YPOBHS 6€3011aCHOCTH NPH OCYINECTBASHUH TPOLIECCA FTOPEHUS BO-
ePOaa.

Kunxwii azor. B CILIA cosaaH agurateis, B KOTOPOM BMeCTO GeH3HHa
NCHOAB3YETCAH KUIKHI a30T. bak ¢ oxmaxaeHHBIM 00 XHAKOTO COCTOSHUS
#IOTOM COEANHEH C HCTTAPHTENEM, OKPYXKEHHBIM «pyGaLukoii», B RoTOpoii
IMPKYAHPYET Bo3ayX. KUAKHH a30T, TONakas B HCTIAPUTEND, fipeBpalnaer-
3l BCNEACTBHE OBICTPOTO NOBBHIIEH sl TEMNEPATYPDI B Ta3, KOTOPbE BBIXO-
17 NOA GOMBLIMM JABNEHHEM H3 UCTIAPHTENS M MPUBONKT B ASHCTBIE ek~
iporcHepatop. BuipaGaThiBaeMblll nocneiMuM TOK moche BLIMPAMAESHHS
HOAQETCH AAA TTHTAHUA SNEKTPOABHIATENCH, YCTAHOBAGHHBIX HA KOtecax,
Ih.rfnonnue T3 TAKOTO aRTOMOOHAA COCTOSIT U3 YHCTOrO a30Ta, KOTO-
MK, ECTECTBEHHO, He 3arpasHseT arMochepy.

§ 6. Paspabotka anbTepHaTMBHBLIX BUAOB
aBTOTpPaHcnopTa

K TakoBRIM OTHOCSITCA Npexae Beero BNEKTPOMOOUNE, CONHEYHBI [
VICKTPHYECKHI aBTOMOOMNb, ABTOMOGHE ¢ HHEPLUHOHHBLIM JBHIaTEIEM
AWTOMOGHITB ¢ FUGPHAHBIM ABHUIATETEM, ’
Baexrpomodienn, BecbMa nepcneKTHBHBIM ABASETCS! NPOEKT MACCOBO-
10 1ICPEXONa OT aBTOMOGHNEH ¢ GeH3MHOBLIMY H AU3ENEHEIMH NBUTATENA-
K 112 BEKTPOMODWIIH, KOTOPHIE e CTRYIOT OT HaTapeii-akKyMynsTopes
HO3APSIKAEMBIX HA CTAHLIMAX. ’
IneKTPOMOGKH Ge3AbIMHEL, BECIIYMHBL, HX BbIASACHHS HE TOKCHYHEL
ONH MPOCTHI B YIIPABAEHHH, a 3KCNIYATALHA 3HAYUTENBHO axouomuquee’
wobEHHO B ropofax. IToMy criocobcTBYeT SONBIONM CpeIHECYTOYHBIT npo:
1 ABTOMODIUICH B roponie, CKOPOCTH H BO3MOXHOCTD OpPTaHH3AUHWH CETH
WIPAAHBIX CTAHLHK A5 6aTapei-akkyMynsropos. Takolt aproMo6uie —
WICANBHBIH ANA TOPOIOB BUA TPAHCTIOPTA.

"Jllot')onbrma MCTOPHS CO3AAHUA 37eKTpomobuna, Mepsblil 3nekTpudec-
LHH 3KMOAXK C MEPBUYHBIM XHMITYECKHM HCTOYHUKOM Toka (XHT) 6bin
voryiaH ellle B 1837 1., a yxe B 1880 1. 661 H3roTORMICH NEPBLI B MUPE aKKy-
\VISTOPHBIH 21eKTPoMOGHAL, Ero 28 cBUHUOBBIX aKKyMyASTOpOB 06ec-
nCIHBATH asTOMOBHNIO ckopocTh 13 KM/u. B cneayiowem roay Bo ®pan-
N Havan AefcTBOBATh MATUMECTHBIH ANEKTPOMOGHIIb KOMMEPUECKOro
1 suaveHus, B AHrum anexTpoMoBuL moseuics B 1888 L. OH oKazancs
t NOCOBHBIM MPOUTH OKOJIO 9 THIC. KM CO CpeaHeH cxopoc‘Tuo 12 km/u
R 1900 r. B [epMaHUM HaYAAM IKCMNYATHPOBATLCR anekTpodycel. B 1902 r
mu.!. CO3MaH MUKPO3IEKTPoOYC Ha 12 MecT ¢ 3amacoM xoaa 140 kM, cnocot-
1LITT pa3BHTb CKOPOCTD AC 36 kM/4, HiBecTHo, yTo B 1912 I BO B::CM MHDe
w10 0koNo 30 Thic, 2nekTpoMobuneii. OnHaKo MEKTPOMOBHAK TOTO Bpe-
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MEHH, XapaKTepU3YACh HUIKUMH IKCILIYaTAUMOHHEIME MOKA3ATENAMU H
KOHCTPYKLMOHHBIMYK HEAOCTATKaMu, GbliH OLICTPO BHITECHEHbE ABTOMO-
OUAAMM C ABHTATERAMH BHYTPCHHETO CrOPaHMS,

[TaBHBIMM HEIOCTATKAME COBPEMEHHOIO 3MEKTPOMOGWIs, 0cobeHHO
€O CEMHLOBO-KHCIOTHBIMH AKKYMY/IATOPHEIMH GaTapesMn, ABIAIOTCA; OT-
paHNueHHbIH pecypc npobera, SoMbiuas Macca, Malblél CpoK CAyKObt MC-
TOYHHKA TOKA W 001112 BHICOKAA CTOHMOCTD.

Tt anekTpomMobuas, COOTBETCTBYIOIEMY COBPEMEHHOMY MacCOBOMY
apTOMOBINIO ¢ A BC, Heo6X0nMMa MOWHOCTH ABHTaTENsA 0K00 15 KBT, uTO
ofecneynBaeT aKKyMyNIATOpHast 6atapes Maccoit nopsizka 300 kr. Ona no-
3BOJIMT BHIMOHUTD IO tepesapaiku 6atapen npoder 10 80 KM Co cKopoc-
1o 40—60 KM/4. ABTOMOGHL ke ¢ JIBC ¢ onHoii sanpaekoii 40 Kr 6eH3H-
Ha IPOXOAMT NeTKo 500 kKM co ckopocThio 80—100 kM/4. IT0 0GycnorIcHO
TeM, 9TO IHEPTOEMKOCTh GEH3NHa paBHa Koo | 1 Teic. BT-4/Kr, a CBHHLIO-
BO-KUCIOTHOTO aKKymyAsTopa — 35—50 Br-y/xr. Takum 06pasoM, IKoHO-
MHKa 31€KTPOMOGHIT ONPEAcTICTCH IHEPrOEMKOCTLIO YCTAHOBICHHBIX
GaTapeif, HX CTOKMOCTHIO M CPOKOM criyxObl. Kpome Toro, NoJAHbIL Hak C
KUAKHM TOITMBOM COCTABASET JHiLb 3% Macchi aBTOMOOUNSI, a TMOJ, AKKY-
MYJIATOPHYIO 6aTapeio SAEKTPOMOOHIIA OTBOANTCH 20—40% wmacchl. Hako-
HeLL, NPOJOIXKUTENLHOCTD 3apsilia B COTHM pa3 GoNblIe BpeMEHH 3aTIPABKH
asromobuna ¢ JIBC.

[Tocie XecTKOro MHPOBOTO IHEPreTHUSCKOro Kpusuca 1973 r. Bo MHo-
THX CTPaHax MHpa Pa3BepHYNHCh HCCIEIOBAHMS C LENBIO Pa3paboTKH nep-
CMEKTMBHBIX THIIOB GaTapei, KOTOphie TIPeBOCXOIAT 10 SHEProeMKOCTH
Hanboee PaCIPOCTPAHEHHbIE CBHHLIOBO-KUCIOTHDIE, 8 TAKKE CO3MAHUA
HOBLIX HAKOMATENEH 3HepryH — Y/IETPAKOHACHCATOPOB U TOIY BHBIX 1€~
MEHTOB (V/IH 3NEKTPOXMMHYECKHX reHepaTopos IXT).

B Ta6a. 4.5 npHBEASHbI CPABHUTENBHBE XaPAKTCPUCTUKH PASNHYHBIX
HaKONHUTENEH IHEPTHH.

Tpe6osannsi K yKasaHHbIM XHUT M3MeHsI0TCA B 3aBHCHMOCTH OT Ha-
3HAYEHHA ATEKTPOMOBUNsA, €ro THTA, 8 TAKKE OT OUEHKH HEPCNCKTHE H
macLiTabos ux npumeHenus. Tak, Jenaprament snepretuku CLUIA ycra-
HOBWJ CHCTEMY LEEICBEIX NapameTpoB Gatapeil 11 snekTpomoOuied Ha
Gnmkaiiliee Gyayilee, cnocoGHBIX 0BeCreyHTh 3anac xona 4-MecTHOIO
aBTOMOGUNS B rOPOACKHX ycioBusax 100 muwib (161 kM) 1 ycxkopexne ot 0
No 48 xM/4 32 8 c. [1pH 3TOM OCHOBHBIE LEIEBbIC NADAMETPEI Ha GaMXaii-
1me 5 net Takosbl 1) kna — 50%, Hapaborka 800 unknos (3a 3—10 aer
IKCIUTYATALMH); 2) paspag 2—4 u, sapsan — 1—6 u; 3) yAeasHas SHEprvd

140 Br-u/Kr; 4) yne/bHasi MOLIHOCTS [IHKOBas (B TeueHne 15 ¢) — 200 Br/kr:
5) 06beMHan yaenbHas Fueprus 200 Br-y/n; 6) crouMocTs 50 $3a 1 kB,
3nech ylelbHAs SHEPria oNpeagiAeT 3aMac XoAa, a ynebHad MOIMHOCTb —
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Tabnuya 4.5
CpaBgHHTeNbLHBLIE XAPDAKTEPNCTIEN HAKONNTANGH JNEKTPOSHePIuK
Yaenonan YoenuHan Pecypc,
ThNLl HAKONMTENEH 3HOPTHH | 3HEProemMKoCTs, | MOWHOCTL, UMKNEI
Bruikr Brixr sapaga
ARKYMYNATOPHLIG BaTapen: -
CBHHLUOBO-KMCNOTHbIE 35—50 250—400 500
IMKeNs-KagMUeBhLle ~ B0—65 200 1000
HUKEeNb-MeTannruapuaHoie 70—90 200 1000
HATPWA/HWKBTL-XNOPUAHLIS 90—100 130 1000
MUTHA-UOHHLIE 100—150 300 1200
HATPHOBO-CEPHLIS 100 120 800
YL TRAKOHABHCETOPR 4 8000 > 100 000

B}CMS PA3TOHA U NPEACSTEL IPHMEHEHUA PEKYNICPATHBHOTO TOPMOKCHHA.
()eBHAHO, YeM Gobiie CPOK CAYXOBL, TeM MeHBIIE 3aTPaThl HA SKCILTYa-
1AIMIO ABTOMODHAA.

KpomMe nepevrcaeHHblx TpeGoBaHMI, GONbILOE 3HAYEHHE UMEIOT: TIPO-
CI0TA KOHCTPYKUHM, 6e30NaCHOCTE M HadeXHOCTh, HU3KHI camopaspaa,
bulcTpad nepesapakaemMocTs, paboTocnoco0HOCTE H ITHPOKOM JHAMA30HE
ICMIUIEPATYD OKPYXAIOUIEH Cpeabl, Mafble pa3Mepbl H TErKocTh 3aMEHB] OT-
[%100TABIIETO CBOM pecypc HCTOYHNKA TOKA.

B pazne cayyaes nepcmeKTHRHO ANA MOMYYEHUS SNEKTPHYECTEA ACONb-
WBATh INEKTPOXHMIRYECKHE redeparopsl (BXT) WIM TONNHBHEE 31eMeH -
ril {fuel cells}, KOTophIe CIOCOGHB XMMHUECKYIO PEAKITHI0 OKUCACHHA BO-
HOPOIa KHCAOPOMOM HA KaTanH3aTtope NpeodpasoBHEBATE B EKTPHYECKYIO,
1o 6e3 cropadnA. OHH MPaKTUMECKH He BbIENAIOT BPENHBIX BEILIECTE U
LOANAIOT OTHOCHTENSHO HeGOMBLIOH Maccoil.

Ewe 0aHO AOCTOHHCTBO IBUraTe/sl HA TOIUTHBHBIX IEMEHTAX — BHI~
vokuit KTL. Jag o6blvHBIX gBUrateneit, Kotopble paboTaloT Ha GeH3HHE B
1CIBHOM TOILIHBE, OH cocTaBafeT 25—45%, KIJ xe TomMBHbIX 3ne-
meliToB — 70% | BbiLE.

To MHEHMIO CTIeIHANKUCTOR, MPHMEHEHHS TOILIMBHEIX 3IEMEHTOB, 06-
HIAIGIIHX BHICOKOH yaeapHO aHeprueli i J0CTATOYHO GONbUIMM CPOKOM

¢ 1y XGBL, IO3BOJIHT YCTPAHUTD HaMG0NEE CYIICCTBEHHHIA HeJOCTATOK 3/IeK-
IPoMoOHAA — MaTLI 3amac xoaa (puc, 4.3).

PaseepHypHecs WMpokUM ¢porToM B 60-X ronax MccaeoBaHUA ¢
1ebIO CO3MARNA DXT ¢ WENOYHBIM, KHCIIOTHBIM U TREPIHM NOIHMEPHBIM
HICKTPOJIHTOM NPHBE/IH K PE3KoMY YAYUIISHHIO HX XapakTepHcTHK. OnHa-
k0, HECMOTPS Ha TO 4TO Ha ocHope DXT Gbul CO3MaH pAA TPAHCIIOPTHEX

" TN BUIUACHRAA 3KONOMHS
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Puc. 4.3. AToByc «3nekTpoaH» upmal «dxeHepan-Motope» ¢ IXT™ cmpmul
«KOHWOH KapGaing»:
1 — Bak Ana xudkoao sodopoda; 2 — bax Ans xudkoeo kucnopoda; 3 — bamapes
monnueHix anemexmoa (3XF); 4 — 6ax AnA anexmponuma; 5 — menmooGMeNKUK,
6 — xoHdeHcamop; T — npeobpaszoeament; 8 u § — MOMOP NEPEMEHHO20 MOKE ¢

KoHmponeHoii annapamypoi

CPEACTD, BHEAPEHHIO UX HA TPAHCTIOPTE AIPEMATCTBYET pA.a OOCTOATENBCTB.
C ogHoii ¢TOPOHbI, HEOBXOAMMOCTL CO3IAHNSA MPHEMIEMbBIX CPENCTB Ha-
KOTUIGHHA M XPaHeHHsT BOAOPONA WK CPEICTEA €0 MONYYeHH HENOCPE]-
CTBEHHO HA 3AeKTPOMOGHIE, a TAKXE PA3BUTHA COOTBETCTBYIOMEH MH-
PACTPYKTYPHI, a ¢ APYrofl CTOPOHBI — BHICOKAas CTOMMOCTb. OXHAaeTcs,
YTO CTOUMOCTD JAEKTPOMOBHIEN ¢ BOAOPOIHO-BO3AYIIHEIM DXI B cayyae
MeNKOCEpHiHOro nMpouseoacTsa 6yaet npesbiuars Ha 40% CTOHMOCTD
OBBITHOTO ABRTOMOGUNA, a TIPH MACCOBOM BHITYCKe — Ha 6%.

TexHUKO-3KOHOMUHECKME OLEHKH, KOTOPhle ORLIH BHIMOAHEHH! ITPH YC-
JIOBHH MPOMBLIINEHHOTO MPOU3BOACTEA BOAOPOAA U3 NPONAHA, BHABHIU
NPUEMIEMOCTB 3EKTPOGYCOB, INEKTPOdYProHOB 1 EKTPOMOOUIeH obLIero
HasHaveHus ¢ DXI yxe B HacTosiee BpeMs. B KayecTse HATNAAHOTO NIPH-
MEpa MOXET CIYXKUTh 2-X MECTHbIH NETKOBOH 3MeKTPOMOOUAL HHPMBI
«Monbrcrarer» ¢ X[, KoTOpHIE HMeeT HOMUHAABHYIO MOIIHOCTDL 15 KBT,
MaKcHManbHyo — 22,5 kBr 1 ckopocTth 88,5 km/u. [TpH 3TOM napauiebHO
K XTI nonxmoueHa akKyMyaaTopHan 6aTapes 3HeproeMKocTbio 3 kBT 4 wis
paBoTHL B MHKOBGLIX HATPY3KaX H LIS NPHEMA 3HEPTHH PEKYTIEDATHBHOTO TOP-
MoxeHUd. TOIUIHBHEIE 2NeMEHTH, KOTOphie BxoasT B Gatapeio DXI docdop-
HOKHCJIONC THIIA, paBOTAIOT HA CMECH BOIBI C METAHOMOM H XapaKTePHIYIOT-
€4 TUIOTHOCTBI0 ToKa 1300 A/m? nipH HanpsxeHnu 0,6 B.
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HeiHe HeCKO/IbKO AECATKOB THICAY 3NEKTPOMOBIIEI IKCMIYATHDPYIOT-
<y B psiAie CTPaH, B T. Y. U POCCHH M1S ZOCTARKH MIPOAYKTOR NUTAHHA, T10-
4'1bl, HEBONBLIKX IPY30B H T. 1. JECATKH TUNIOB 3KCTIEPUMEHTAABHBIX ek -
rpobycoB A8 MEPEBO3KH NACCAXMPOR AHCTRYIOT B AHTAKK, Dpaunpm,
CLUA » ppyrux cTpaHax.

MepeneKTHBE MAaCCOBGTO IPUMEHSHHS JTEKTPOMOGHIEH OripeaeIAIoT-
¢l CNexaMH B pELiCHH NpobiaeM yeennueHns 3anaca Xoaa (npober Mex-
Ny $4ApANAMH AKKYMY/ISATOPA WK 3aMEHO# PearcHTOB), CHIXKEHHA CTOMMO-
CTH, TTOBBIIECHHS SKOHOMHYHOCTH W CO3AZHHA CHCTEMbl CEPBHCHOTO HX
OOCAYKHBAHHA. YKaXeM Takke H3 HE0OX0NHMOCTb PE3KOTO YBENHYSHHSA
PC3€PBHBEIX MOMIHOCTEH DNEKTPOCTAHIINH, MOCKOJNIBKY OHI HEAOCTATOHEL,
CeH noTpebyeTcd B NEPCNEKTABE eXeAHEBHAA NOJ3APANKA MHOTHX MHI-
JNHOHOB 21eKTPpOMOBHNESH,

Conneynniit 3nexTpoMotuas. OH npeactapaser coboil KOMNIEKC, BKIIO-
YAOIHA NEKTPHYECKYIO CUCTEMY M COIHEUYHBbIH KONAEKTOP, KOTOPBI
OBECTICYHBAET TIEPE3aPAIKY aKKYMYIATOPHOH HaTapey BO BpeMs €ro ABH-
HeHUS MY CTOSHKH. Takiie aBToMOGUAY TOCTOAHHO COBEPIIICHCTBYIOTCA,
OTACNBHBIE MOAICAH CYLIECTBEHHO OTANYAKTCA 110 KOHCTPYKUWH, AW3aliHy
i1 paGoOuUNM XapakTepucTHKaM. Bce OHM MMEIOT CONHEUHBIA KOMNEKTOPD,
KOTOPEIH NOMNOWAET COMHEYHOE HANYYEHIE H NIPEBPALUAET €r0 B MEKTPH-
1ecTBO. OHO «xpaHHTCA» B GaTtapee 1O TeX MOp, MokKa He noTpedyerca ans
NPHUBEAEHUA B HeHCTBHE MEKTPOABUTATENA,

CoJHeYHRe aBTOMOGHIIH YKe Ceifuac UMEIOT XapaKTepUCTHKH, KOTO-
PBIE BIOAHE NPHBJIEKATENbHEL A1 noTpebureneit. Hanpumep, asromMobunn
«Canpaiizep» (r. Kapaudd, Benukobpuraniua) Becut Beero 90 kr, passi-
HICT CKOPOCTh 00 30 KM/Y 1 HETTONB3YET JMEKTPHYECTBO, BHpabaThiBacMoe
300 conHeyHBIMHU BaTapesamMH. '

C TeopeTHUeCKOi TOYKH 3pEHUA CONHEYH LI ABTOMOGHAS AOMKEH Ghl
NBHUTATECA O9€HE JOATO, TAK KAK €AHHCTBEHHHM HEOOXOAUMBM 1)1 HEro
IOTVEHBOM ABTAETCA COMHETHBIH ¢BeT. ONHAaKO cephe3HBIM HEAOCTATKOM
OCTAETCH HEBO3IMOXHOCTD ABHKCHHS HOYBIO HAK IHEM B YCIOBHAX CIINOLIL-
noit o6MaYHOCTH,

ABTOMODHNS, C HHCPEROANBIM ABHATEAeM, B KayeCTBE HAKONMUTENS SHED-
1 114 HCTTONB3YETCH HE AKKYMYNATOP, a MaxoBHK. Takoe HOBOBBEAEHHWE MO~
sonsteT oBOHTUCH Be3 ABUraTesn, KOPOOKH CKOpPOCTE, paJlHapra, crap-
I¢Pa H BEIXIOMHOH TPyOLI. BNEKTPOTOK OT CTAUHOHAPHOrO UCTOUHHKE HC-
NOAB3YETCH 1S PACKPYTKH CYNEPMAXOBHKA U3 JIGTKNX, HO NMPOUHBIX HA
pA3PbIB YITIEPOAHBIX BOTOKOH. Koroa ol HaGeper 060pOTH, HallpaXeHHe
orkaogaeTcd. OZHAKO BPAUICHHE TIPOJONKAETCA HECKOABKO 4acoB, TIO-
CKONTBKY CYNEPMAXOBHK 3AKIIOYEH B TEPMETUYHYIO KANCYNy, U3 KoTopol
BLIKAYaH CONMPOTHBAAIOWMNNHCA BO3AYX, a MATHHWTHHIA NOABEC YCTPAHSAET
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TpeHHe B MOALIMITHHKAX. DKCTIEPHMEHTH! B 3TOH 00NacTH NMOKA3bIBAIOT, YTO
ABTOMOGUIB C CYMEPMaXOBUKOM CMOCODEH PA3TOHATLLS A0 96,5 KM/4 Beero
3a 6,5 c. [TpoGer 6e3 noazapaaky Taxxke obeiaet OLITL BNEYATIAIOMAM —
oo 60 xm.,

ABTOMOOMAN ¢ TROpHIHBIME JBMTaTeAMA. [1peANpNHHMMAIOTCH aKTHE-
Hble YCHITHSL 1O YCTPAHEHHIO HEAOCTATKOB 31€KTPOMOOHIEH U CONMHEYHBIX
aRTOMOBHIICH IMyTeM CO31AHHS TAK Ha3hIBaeMBbIX TMOPHAHLIX asToMOGUNEH .

Hnea OOHOTO M3 TAKHX MPOEKTOB COCTOMT B CAeHyiolleM. beHaud ua
Oer300aKa OMANAET B MOLOIPEBaeMblil HCIIAPATEIb, 4 TOTOM CropaeT B
mepBoM peakTtope. baaronaps orpaHMYeHHOMY AOCTYIY BO3AYXa TOTUIHEO
qaCTHYHO OKUCseTCA, 00pasyd soaopon H okcui yraeposa CO. Bo sro-
poM MpoMexyTOUHOM peakTope CO B3auMOAEHCTBYET C BOLAHBIM NAPOM U
B TIPUCYTCTBHH KATAM3aTOPA TpeBpalaeTca B Amokena yraepoaa CO, u
MOTIOTHHTENBHBIA BOZOPOA. A 3aBeplIacTea npouecc pedhOPMUHTA B Tpe-
TheM peakrope. B peaynbrare n3 GeH3MHa MoNydaeTes Boaopod, npeobpa-
3YEMHIi{ TOTTMBHBIMU DITEMECHTAMH B 31EKTPHYECTBO, 8 NMOMYTHO — IWOK-
CHE ymiepona, Boaa u asot. PaGouast Temnepatypa cucremul 80°C, u3bui-
TOYHOE TEILTO YEANIETC OBLIUHBM aBTOMOOHIGHEIM paguaTopoM. Pacxon
GeH3UHA He JOIKCH mpeBblath 3 1 aa 100 k.

B Llpeunu cosznaH 15-TOHHBH TPY3OBHMK, B ABMraTeNne KOTOpOIo co-
ed{HEeHBI 3NCKTPOMOTOP W Ta30BaA TYpOuHa. DNEKTPOMOTOD UCTIONbIYET-
¢Sl Ha YIHIAX TOPoAa, YTOOBI He 3arpsa3HaTh aTMocdepy, a TYypGUHA — Ha
33aropoAHbIX Wwiocce. JiBHraTens nocratodHo MowHbH — 170 n.c., yto mo-
3BOJAET IPY30BHKY pasBHBaTh ckopocTh | 10 kM/u. Fazosad TypbuHa pabo-
Taer Ha 3TaHONe, BPEIHOCTD BLIX/IOMHBIX 2308 NpH 3ToM B 10 pa3 MeHbile,
YeM OT MAIIH ¢ MOPILIHEBEIM MOTOPOM, A B KAYECTBE FOPIONEr0 MOTYT GbITh
UCIONB30BaHL TAKXKE METAHOM, GEH3HH, AM3ERBHOC TOPIOUEE, PAncoBoe
MACJIO H NPHPOAHLIA ras.

Hpyroii ru6puaHblii abToMoOWb «Bobeo ECC» HenonbsyeT COAApKY
HA NIPUTOPOINMBIX OCCE, MPHUUYeM BOIUTEIL NIPH He0OXOAHMOCTH MOXET
HCHOJIb30BATh ¥ CMEIAHHYIO TArY: GOPTOBOH KOMITBLIOTED BKITIOYAET raso-
TYPBHHHYI0 YCTAHOBKY, KaK TONbKO 3aM1ac SHEPrHH B aKKYMYJIATOPE YNaaeT
80 20%. A nocKonbKy ¢ TypOHHOH coefHHeH MOILHEBIA 3NeKTPOTeHepaTop,
OH TOTYAC HAYHET moa3apsaxaTe Garapelo. Jlas 3Tol Xe LeMH MOXHO He-
TO/b30BATS SHEPTHIO, MOYIAEMYIO IPH TOPMOXEHUH ABTOMOGIIA Wiy NPH
IBHXeHWH noj ykroH. TakuM ofpasom, npu osiHoH 3anpaske Gaka 33 o
consapku «<Bonsso ECC» cnocobeH nmpeogoneth 670 kM. MakcumanbHasg
cKkopocTb — 175 KM/u, npAYeM pasroH ¢ MecTa ao 100 xM/1 3auuMaer 13 ¢.
EciIM HCOMB30BATh IMLL 3IEKTPOMOTOP, AMHAMHKA H NPOYHe MoKasaTe-
JIM OXA3HBAIOTCA HECKONLKO XyXe. Tak, npober 6e3 moa3apaliki aKKyMy-
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nstopa cocrapngeT 150 kM. Ho adpekTHBHOCTL HOBOM KOHCTPYKLUHM ee
CO3NATENH BUOAT KAK pa3 B IMOPUAHOCTH.

B 3eneHorpane rpynna HTY3HACTOB MO PYKOBOACTBOM A, KHOXa cozna-
N1 TETHOMOOIWIE, MPHOITHAKAIOLIMICH 10 CBOMM XADAKTEPHCTHKAM K JIVYLIHM
tapydexHBIM Momeasam. Ero sec 1170 kr, raGapute 4,5 X 1,5 % 0,8 M, miotmanp
naHeneit conHewHbIx Garapeii — 6 M2, [RIMOMOGIIL MMEET IBA HBMTATENA.
Onun, MOHOCTLIO 0,375 kBT, nUTaeTca sHepruel conHeuHnX Gatapeii u B
COJIHEYHDIA AeHb 00CCIICHHBACT IBIKEHHE CO CKOPOCTRIO 15 KM/4. Bropott,
MOWIHOCTHIO 1, | X BT, paboTaeT ot akkyMynaTopa. FIpH OIHOBpEMEHHO# pa-
DoTe ABHTATENH MOZBOASIOT PA3BHBATE CKOPOCTD M0 53 KM/Y.

Benyiune ¢pHpMEL NO NPOH3BOACTRY aBTOMOOHNEH BCe DoNee SHePTHY-
HO NPOABHIAKT HA MUEPOROH PLIHOK ABTOMOGHNH ¢ TMOPUTHLIMH IBUTATE-
msimM, Tak, KoHUEepH «Tolieta» (ANoHUA) MaaHupyeT nocTpouts B Kurae,
I71€ OTHOCHTELHO ielliead paboyad Cna, 3aBoj 110 MPoH3eoacTBY SO0 ThIC,
apToMobHTelt ¢ GeH303NeKTPHISCKUMH apATatensaMu. Ipeamonaraereqa X
2010 r. ZOBECTH BLINYCK TakKHX asToMODOHNeH 1o | MaH wryk. KoMnanng
«(Popa» (CIHIA) coobInHAa ¢ HAMEPEHHH B TeUCHUES Oamkaiimux 4-x ner
NOBECTH BBIMYCK rROpHIHBIX agToMoOnnei 1o 250 Thic, ITYK, 9TC COCTA-
BUT GKONO 8% OT BCeX BBHTYCKAEMBIX ABTOMODHIEH.

§ 7. YTnu3auus oTXo40B aBTOTPaHCMOPTHRIX CPpeacTs

O6WwYpPHBI W Pa3HOOGPasHBl OTXOAM ABTOTPAHCITOPTHBIX CPEACTB: 3T0

CaM¥ ARTOMOOMNIH, OTCAYXKMBIINE CBOI CPOK (<TI0 CTAPOCTH» WIIH B PEIYITh-
TATE GBAPHH), NIMHL], AKKYMYATOPL, ATPEraTHEIE V3nk! K Ap, CaM aBToMO-
OWe mipencTasaseT co60i HEMANYIO0 UEHHOCTE, B HEM YepHble H LBETHBIE
MeTamabl cocTaBmsmior 7 | i1 3,4% cOOTBEeTCTBEHHO, NOMMMEPHEBIE MaTePHATL
— 8,5%, kayuyx — 4,7 %, crekno — 4%, 6ymara H xaptoH — 0,5%, npoune
marepuant — 7,8% (H.U. Upanos, .M. ®anun, 2002 ). B 1abn. 4.6, Ha-
LIPEMED, MPEACTARICHE! JaHHLIE 00 06pa30BaHMN H3HOWICHHBIX IHH eXe-
FOAHO B PANHYHBIX CTPaHaX.

. Tabnuua 4.6
KonuuecTBO M3HOLWEHHBbIX LWWH B PasHbiX CTpaMax 8 rof
CTtpana YMCNO LMK, ThiC. T |
CLIA 2300
AnoxmA 750
'epMaHmus 450
SpaHums 425
AHMNKUA 400
Poccua 1000
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Het HyXA5bl FOBOPUTE O TOM OFPOMHOM Bpele, KOTOPbIit HAHOCAT BhI-
HWIEAITHI K3 IKCIYATALIHH ABTOMOOHITE, €TI0 COCTABHBIE YaCTH, BRIGPOIIEH-
HHE Ha CBATKY WAH pasbpocaHHble MO MOBEPXHOCTH 3EMAM, 4 HHOTAA H
3aTOIVICHHBIE.

B To Xe BpeMs BO MHOTUX PA3BUTHIX CTPAHAX MUPA K H3HOLICHHOMY AB-
TOMOGHIIO OTHOLUEHHE HE KAK K HEHYXHOMY OTXOIY, a KaK K IeHHOMY 1C-
TOYHHKY MHOTHX MaTcpPHANOB, KOTOPbIE MOXHO MCNOJL30BATE TOBTOPHO.

CrieuHanM3npoBAHHEIE MACTEPCKUE NPOU3BO/IAT NEMOHTAX OTCIYKHB-
{HX cBOH cpok (06byHO 10—15 neT) apTOMOBHACH, NIPK ITOM OTOHPAIOT-
C5l KOHAMUMOHHBIE Y3/Ibl H IETAH 15 NPOIAXH HIH [IOBTOPHOTO MCNOMh-
3oBaHuA (pHc. 4.4). OcTanbHEe OTXONH NOCACIOBATEABHO MMOABEPraloT
APEeCcCOBAHUMIO, PE3KE H ApoGieHNIo, OBpasyeMyld NpH 3TOM HIMENbhYCH-
HYI0 Maccy NpPonycKaioT Yepe3 MATHHTHHE CENapaTtophl ¢ LUEAbIO OTaeNe-
HHUA MeTaanonoMa, Janee MeTaInonoM COPTHPYIOT Ha YEpHBIE U LBETHBIC
METAUTH, KOTOPhIE MOABEPTalOT NepeniiaBKe,

Ha npogaxy Ha nepepaboTky Ha nepennaexy
A r Y 3 f A
Macna LipeTHhie
MeTannk
LMHE
KoHAWUHOHHEIe
YAGTH YepHuie
AKKymynaTopel MeTanno
lapaxun
Otcnywusiuni | PaaGopka [, npeg;g'a‘guue
ABTOTPAHCNOPT Copruposka Lpobnenve
{cenexTMeHLIi cBop) P
MonumepHbe lpyrve
MaTepUans
y h 4
Ha nepennaexy
Ceanka
Cxuranme

Puc. 4.4. Cxema OpraHM3auyi UCNonb3oBaHWA 0TX0A0B aBTOTPAHCNOPTHLIX
cpeacTa, peannsosannoi B Weeduapuw (H.W. Meanos, U.M. ®agus, 2002 r,

¢ goGasneHnsaMmu)
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OcTaplOyIOCS YacThb OTXOA0B Pa3MeILalOT HA FOPOACKHX CBaKax WIH
CKHTaioT. OIHAKO, KaK H3BECTHO, B LIAKH TIEPEXOIAT TAXENbIC METANITDI,
IlosToMY nepes yaaneHUeM LLIAKOB Ha CBAJIKY YKA3aHHbIE METAIbE, 4 TAK-
K¢ 1racTMacchl (0coGeHHO ComepXKALLIME XA0P) CTAPAIOTCS W3BNeUb MU
NeHTPANM30BATL TEM WIH HHAIM METOAOM. Boslblyio HOMOULL B 3TOM OKa-
1LIBAET MAPKHPOBKA {HATIPHMED, «COAEPXUT X10P>, «HE CONSPXKHT XA0P»),
KOTOpPOH MOABEPTaeTCH AETAMb B IIPOLECCE H3MOTOBNEHMA.

B pezynkrate yruausauuu apromotuneit L peiluapus Ha 15% yaorner-
noOpaeT cBoHM NoTpebHOCTEH B MeTaNNE.

B crpanax Epponeiickoro Cowsa BoccTaHaBmneaetcs okono 15% us-
HOUIEHHBIX 1HMH A4S JIerKOBbIX aBToMo0Mnel u donee 50% — rpy30Bbix.
HoacuutaHo, 9T0 310 Ha 20% NeilieBne NpOM3BOACTEA HOBBIX HIHH,

VeTaHOoBNIEHA TIEPCNEKTHBHOCTE NPHMEHEHHS MENKO U3MENbYEHHBEX
WIHOLICHHEIX IHH MPHA CTPOUWTEABCTBE MOCTOR H BOAONPONYCKHBLX KOJ-
JCKTOPOB, A5 3aILIHTHI OT 3PO3HKM NOYBLI U 6EPEros, NPy CO3AAHUH 3BYKO-
WONMPYIONIUX OTpaXAcHU (3KpaHbl HA ABTON0POTAX), U YIPOUHSHUA
I'PYHTOB B HHXEHEPHBIX COOPYXEeHUAX.

Crpanbl EBpocoiosa B KauecTBe BaxHelilue CTapdT Uelb NOGUThCS
MAKCUMANLHOTO peUKKAMHIa (000poTa) MATEPUHANIOE U AOBECTH YTHINH3A-
11110 0TX0a0B A0 80% obLieit Macch aBToMOGHAA. [TpH 5TOM UIHPOKO pas-
BUB4ETCA KOOMEPALIMA U pa3ieieHUe TPYAa 1o nepepaborke TEX MIH HHBIX
OTXOAOB,

§ 8. BhusaHue MOpCKOro TpaMcnopra
Ha NPUpPOAHYIO cpepy

Mopckoil TpaHCROpPT cNOcOOCTBORAN pacceleHHIO He TONhKO NI0Ai¢iH, HO
11 MHOTHX XHBOTHbIX. B DocaeaHeM ciiyyae 5TO Yallle HeraTMBHLIA mpolece,
19K KaK CPEIH NIEPECENEHHBIX OKa3aJ|uCh M BPEAHBIE AN HENOBEKA BWIBL.
K nocnegHHM OTHOCHATCH, HalipHMeEp, Cepbieé KPbiChl, KOTOPBIM MODPCKOIR
TPAHCIIOPT «TIOMOT> OCBOMTD BCE KOHTHHEHTSI, XHIIHBIE MOMUIIOCKH — pa-
NaHKl HA AHHINAX CYNOB NPOHHKIA 13 Hnoackoro B YepHoe W A30BCKOE
MOpA H HaHechH nocne paccencHud GoOALLUIOH Bpen MX KOPMOBLIM 3aria-
CiIM, TAK KaK DHTAIUCE YCTPHLAMH ¥ MHIHAMHA.

INepeapitkedne Kopabaeii 1o MOPsAM H 0KeaHaM CONPOBOXIAETCH 3a-
ISISHEHHMEM BOJ OTXOAAMMU TOTIIHBA (YTEYKH) W XO3AHCTBEHHO-GHTOBLIME
CTOKAMH. Bolibinoe KonuyecTBo HedTENnpoOLyYKTOB NONANACT B MOpPE NpH
HPOMBIBKE TAHKEPOB BOAOH, KOTOPYIO NPOBOIAT NOC/IE BHIPY3KH HedTH.
Ho ocobeHHO BeAWKH 3arpAasHeHWsl MOPCKHX AKBATOPHI npy aBapuax Hed-
I¢HaATHBHHIX CYOOB, MPH KOTOPHIX B MOPE NONaaaeT OrPOMHOE KOJIHYECTBO

HehTeTIpoOAYKTOR,



200  Pazgen | Ixonormyeckue NpoBnemil POCCMM M OTARNEHDLIX OTPacneH IKOHOMMKM

[TprMepHe ONOBKHHA BCei ZOORIBACMO HETH NEPEBO3IUTCS MOPCKU-
MU CYZAMH — TAHKepaMH, YACI0 KOTOPHIX Nepesannno 3a 6 Toicad. Heko-
TOpHIE U3 HUX 32 ONMH peitc cnocobHm nepesectH 1o 500 Thic. T CHIPOH
HedTH,

Heroundku vedranoro sarpssaesna. QLeHKH MOCTYTUIEHUS HedTenpo-
IOYKTOB B BOLY MOpei ¥ OKEAHOR CHABHO pasHATcA. BepoatHoit uudpoii
saensercda 3—3,5 muin 7. B 1a6n. 4,7 npuBeieHbl 0CHOBHBIE HCTOYHHKY 3ar-
PA3HEeHHST MOPCKOH BOIbE HedTenponyKTaMn,

Tabnuua 4.7
Moctynnexsue HedTENPOAYKTOE B MOPCKYIO BOAY
{no B.H. MwenwnHy, 1985 .}
Konudecteo cbpoca
WUcTouHWM 3arpasHeHnA
MITH T %

Tarxepheiid dinoT, Bcero 1,46 48,3

B TOM Yuche: :

¢cOpoc HethbTecogepxatmx Bog ¢ GarnacTom NpM

0,55 18,2

MOiiXe TaHkepoe

NOrPY304HO-PAArPYIOMHLIE ONEpaLMK 0,42 13,9

obcnyxueaHne B goxax, paGora nsurarens, 0.19 6.2

YTHNU3aLUA ' '

aPApUN TAHKEPOB 0,3 10,0
OCTansLHOE CYHOX0OCTBO 05 16,5

obi4a HeddTW Ha wenehe 0,05 1.7
ATMOCEPHBIA NEPEHOC ¢ KOHTHHEHTOR 03 10
PeuHoil cTok 0,04 1,3
[HeouMWeHHbIe NPOMBIWNSHHDIS BOAL! 0,2 6,6
MNpubpextan HedrenepepabarmBaulan 01 23
NPOMBILINBHHOGCTL ’ ’
Aoxnesan BOAA ¢ TOPOACKAX TEPPUTOPMIA 0,12 4,0

ECTOCTEOHHLIG ieqku ueﬁn CO aHa 0,25 8,3

W3 rabn. 4.7 ciemayet, 4To NOMTH NOMOBUHA He(TENPOIYKTOB, NOCTY-
TIHBLOWX B MOPCKYIO BoLy, 00ycJaoBacHa paGoToil TaHkepHoro dnora. Do
HEVIHBHTIIEHO, TaK Kak okono 38% nobripaemoit B Mupe HedTH nepeno-
3AT MOPCKHM NYTeM (CYMMapHasi Tpy20TiofbeMHOCTD TAHKEPOB okoic 300
MK, T). U x0T4 B pe3yasTaTe apapHil TAHKEpOB MOCTYIIeHHE HehTH B MOpA
ol¢HuBaeTca ML B 10% or ofwero MOCTYNNEHHA, HA PETHOHANBHOM
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YPOBHE KpYIIHbie pa3nMBbl He(hTH YaCTO NPEBPAIUAIOTCH B IKONIOTHIECKAE
KITACTPOLL.

B mapte 1989 1. B pesyneTaTe aBapHM Ha TaHKepe «DKcod Bamnep» B
Mope ¥ 6eperoB ANACKH BHITEKNTO 37 THIC. T CRIpOM HehTH, YTO CTAIO KPYTI-
neiliei skonoruueckolt karactpodoit vy 6eperop CesepHoOH AMEPHKH,
I[PHYEM OHA TIPOKH3OLLIA B OZHOM M3 CAMEIX SKOJIOTHUECKH GC33aHTHEIX
paioHoB, OrpoMHOe HedTHHOEC NATHO PacTioNanock Ha IUIOWAAH OKOJO
2 thic, KM?, YepHas sSLIOBATAS MACCA TIOKPELI2 Y9ACTOK HA IIPOTSXEHHH 0KO-
no 700 xM. B pesyasraTe ipoBeIeHHONH OYHMCTKM YAANOCH W3B/EUL BCEMD
b 4% souTHBWElica HedhTH. Tlo MEHEHUIO CIENUAIHCTOB, TTIOrH6N0 60-
1ee 3 THIC. MOPCKHMX BBLAP, HECKOLKO COT THICAY [ITHIL, MHILUIHOHBI PHO,
BCCYUCNEHHOS MHOXECTBC MOJULIOCKOB, pPaKooOpasHbIX H BoAopociei.
llocTpanany M ApYrue BUALI XHBOTHBIX. TaK, MeABEIH W Opibl NoeaIM
IIPONMMTAHHBIX HeDTHIO PG, MEPTBHX NTHL H KATAHOB, OJleHH — 3arpa3-
HCHHBIE HedTBIO BOZOPOCAH. KHTH NUTANMCH OTPARIEHHBLIMH DAYKAMM.
I LieToM NUKBHAALMA NOCAEACTBUIE aBAPHN TAHKEPA OOOLULTACH B 2 MDA
AONIAPOB,

Eille Ooee KpynHas apapusi Aponsomna patee, B MapTe 1967 ., ¢ TaH-
kepoM «Topu KalboH». OH Hackouun Ha pudwl v Ocperos Asrvu, u 119
rbIC. T Hed)YTH BRUTHAOCH B MOpe. 1A NMKBUIALIMH aBAPHH GbLNA MOAOKKE-
110 pasTHBIIafgcs HedTe. TaHkep 6oMOHAH ¢ BO3RYXA, MPH 3TOM GbL10 ¢Opo-
mecHo 98 GoMB, 45 T Hamanma 1 90 T kepocuna (B.A. Bporckuii, 1996 r.),
“JKOHOMHYECKHE NIOTEPH OT pa3iiBa HedTH COCTABMIA NeCATKH MITH JOJ -
HAPOB, 3 KAKOBBI SKONOrHYECKHE — MOACUUTATE HEBOZMOXHO,

ITocneacTera nedTaHOro 3arpaaHeHus BoaoeMon, TT6 pasIMYHEM JaH-
(1biM, B MUpOBO# OKeaH M MOBEPXHOCTHBIE BOAK CY1IH FIOCTYITHIIO B Pa3-
ninie Foae or 3 10 15—17 MiH T Hedi W HedrenpoaykTop, npudeM 1 T
HeTH CNOCOOHS IMTOKPLITh TOHKCH IHTEHKOH aKBATOPHIO NACLIALLIO B Cpe-
e 12 kM2,

HauGonbiylo onacHOCTL NO CBOUM MOCASACTBUAM [IPEACTABITIOT
I1MEHHO Hed)TAHbIe NTEHKH, YMEHBILAIDMHE IPO3PAYHOCTE, TEILIONPOBOA-
IOCTE H TEIAOSMKOCTL BEPXHETO BOIHOTO CNI0s, 2 TAKXKE CKOPOCTh HCIIa-
reHud. Tak, HA CIOKOHHON BOZE H3-3a HATHYNS TOHKOFO CIOS Hed)TH He-
nApeHne yMeHbIaetca B 1,5 pasa, a mpu ckopocTH BeTpa o 6—8 M/¢ — Ha
6%, C NoBepXHOCTH OkeaHa B 1 KM? MpH HaTMYHH HedrTAHOM [LIEHKH He-
napserca okono 400 T Boaet, 6e3 Hee — 880 T B cyTKH. BeneacTeue zamen-
ICHUA NIPOTIECCa HCMAPEHHS BOSOYITHEE MACcChl, IBMXYIUMECH HAL OKea-
HoM, c1afee HaCHINAWTCA BOIIHBIM [1apOM.

HJaxe MoOHOMONEKYNApHBIA croll HedTH HANOMOBHHY CHUXACT ra3o-
HPYONYCKAHHE H MPENATCTRYET HOPMATLHOMY Ta30- H TEILAO0OMEHY MeXIY
wrmocdepoil i rmapocdepoit. Kak cneactse, BOSMOXHBL HEKOHTPOAUPY-
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£Mbie H3MEHEHHs KJIMMATa IUIAHETH, & TAKKE MaccoBasA rubens PHTOILIaM-
KTOHA, KOTOPHII NPOM3BOAUT OTPOMHOE KONHYECTBO Kucnopona. [Tocaen-
Hee 00CTOATEILCTBO MOXKET MPHBECTH K CEPbe3HbIM HapylIeHusiM 6ananca
KHCJIOpONna Ha 3eMne.

HHTEHCHBHOCTE COMTHEYHOTO CBETA B BOAE NGA CN0EM paznUTOl HedTH
COCTABNAET OKOJIO | % WHTEHCHBHOCTH €T0 HA MOBEPXHOCTH, BJIYYLIEM CY-
yae 5—10%. B aHeBHOE BpeMs G0l TeMHOOKpal¢HHOH HedTH noriomnia-
eT COITHEYHYIO SHEPTHIO, TOBHILIAA TEM CaMbIM TEMTIEpPATYpy Boabl. B cBoto
oyepenb, B HATPETOH Bode YMEHBIIAETCA KOAMYECTBO PACTBOPSHHOTO KMC-
JIOPOHA Y YBEMHYHBASTCA CKOPOCTh AbIXAHUA PACTCHHN H XHBOTHBIX, YTO
ele Gonee yeyrybaser UX MONOKEHNE,

Taxenble Gpakuny HedTH IPAKTHHECKH HE DPA3NAraloTca H He 0caX-
AAKOTCH B MOPCKOW Bome. OHM 0BpasyIoT ¢ Hell CTOHKHE IMYJILCHM, YEMY
CMOCcOGCTBYET MPUCYTCTBUE B BOLOSMAX B3IBELWCHHBIX OPTAHHYECKHX Yac-
TUH, GakTeprii 1 mraHKkToHa. Co BpeMEHEM 3MYALCHH NOABEPTAIOTCS KO-
ryAAUHH ¢ OBPA30BAHWEM CMOMMCTHIX CTYCTKOB, MUIABAIOIIMX HA MMOBEPX-
HOCTH BOIBL. B nanbHefilneM oHH BHOPACKIBAIOTCA BO BPEMA MPHJIKBOB HIH
0O/, BTHAHHEM BETPa Ha CYLUY, 3arps3Hss noGepexba, MTOPTOBBIE COOpYXe-
HHA, IUISTKH.

PesynbratamMy Bo3a¢HCTBUA HEGTENPOAYKTOB HAa COCTOAHHE rApOOH-
oHToB apasiorca (o J.C. Opnony, JI.LK. Canoeaukopoii, H.H. jlozanoBc-
Koii, 2002 r.); 1) HenoCcpeOCTBEHHOE OTPABIEHUE C TETATBHBIM HCXOMOM;
2) cepbesHbie HapynleHUa (GH3HONOrHSECKOM aKTHBHOCTH THIPOOHOHTOB,
3) nipaMoe oBBONTAKHBaHKE NTULL U MOPCKWX XHBOTHLIX HedTenponykra-
Mu; 4) GoNe3HeHHbie HIMEHEHHSA B OpraHA3Max rMApoGHOHTOB, KOTODHIC
BhLI3BAHDI BHEAPEHHEM B HHX YTEBOSOPCAOB; 5) H3MEHEHHE XMMHUYECKHX,
GUONOrHIECKHX H OHOXHMRYECKHX CBOHCTB cpeabl OOHTaHUA.

Coobwaetcs, uto Tonbko B CepepHoM Mope u CeBepHOI ATNaHTHKe
HedTAHbIE 3aTPA3HEHUA ABISIOTCH NPHIHHOM rubenn 150—450 Teic. nTall
B rof. B cnyuae HedTAHONO 3arpasHeHns akBaTopuit ¢ 3aMEAIEHHBIM BO-
10006MeHoM (BYXThbI, 32/IHBBI) NPOHCXOANT MOUTH TNOAHOE YHHUYTOXKEHHE
MOpcKoit dnopsl ¥ dayubl. Meowmmne MECTO B PE3YNbTATE apapuil TaHKe-
POB, a TAKXKE paspbiBa He(TENPOBOAOE PasNKBbl HEMTH B PEKAX 4acTo CO-
anaKnT (0COGeHHO B MEXCE3OHHEIH NeprHon) NPakTHIECKH HEMPOXOOHMEbIH
Gapbep AN HEKOTOPHIX BHN0B phiG, KOTOPLIE 0COGEHHO YYBCTBHTEIbEDI K
YTTIEBOACPOAHOMY 3ArPS3HEHHIO,

MocTynaesdue NOAHUHKIHYECKHX APOMATUYECKHX YINEBOAOPOLOB
{TTAY) nmecTe ¢ HepTEIO M HedTENPOAYKTaAMH B OPTAHHIMBI THAPOGHOH-
TOB He TOILKO YXYAWIAET UX BKYC, HO W [IPEACTABIAET NPAMYIO ONacHOCTD
Ui NOTPeGIIoWEro MX Yeaoseka, nockoneky IMAY sBAsI0TCA KaHUEPO-
TeHHBIMM BellecTBaMu. Hanprmep, KoHueHTpauns KaHueporeHHex [TAY
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B TKAHH MHMAHHA, KOTOpbIE OBUTH BLITOBAEHB B paloHe MOPCKOID NOpTa
‘TynoH (Ppanuns), noctrrana 1,3—1,4 Mr/KT cyXoro BellecTsa.

HedTs, nomapiias B NnpUPOAHYI0 BOAHYIO CPENy, B PE3VILTATE COBO-
KYITHO AeATeNbHOCTH BakTepH i, BOAOPOCSH, BHICIUIMX BOAHLIX PacTEHMIA,
pATHYHBX GECITOZBOHOYHBIX MOXET NOABEPraThcs TPAHCHOPMALIHH, H B
KOHLE KOHLIOB BOAOEM ouHInacTes. Ho npougce 3ToT BechbMa JNTHTE LML,
Hanpumep, naxe OMHLIEHHBE CTOYHLIE BOJL HEPTENEPETOHHEIX 3aBOA0B
nocre 6—9 MecqueB OTCTAUBAHUA OKA3bIBATHCH TOKCHYHBIMH LU BOLO-
pocaeli U gacHul. PaztoxeHHe HedTEpoOYKTOB B BOLOEME TIPUBOAUT K
H3IMEHCHMIO COCTABA MMPUPOLHBIX BOL: POCTY YHCNEHHOCTH GAKTEPHIt H 13-
MCHEHMIO X BHAOBOTO COCTABA, YXYALIESHHIO OPTAHONENTHISCKUX CBOICTE
KOOBI, YBEANYEHUIO KOHHEHTPAUHH TOKCHIECKHX MpoaykTob (deHonos,
1adTONOB # APYTHX OKCUIIPOUIBOAHLIX YIACEONOPONOB), BO3PACTAHHIO
IKBEPXHOCTHO-AKTHBHLIX CBOUCTB, BCIICHHBAHWIO BOAH, YBEIHYEHHUIO CO-
ACPXAHHA GHOTEHOB H Pa3BHTHIO 300LU1AHKTOHA ¥ Bomopocheil duromwan-
KTOHA. ¥XyIlIeHHe KavecTBa MPHPOAHLIX BOMI BCAENCTBIE SATPA3ZHEHMS HX
HehTENPOAYKTAMME PE3KO CHIKAET H XaYeCTBO MoNyYacMBIX IIHTLEBLIX BOJ
M HACENEHMA, DTO CBA3AHO C TEM, UTO XTOPHPOBaHMe {0Os3aTeNbLHAA CTa-
/\MST TOATOTOBKH NMUThEBOM BOALL) CTIOCOOCTBYET 00pasoBaHHIO Xopopra-
ITHYECKHX COCIHHEHHNH, KpaiiHe OMacHbIX A1 YeNoBexa.,

B ranGoneiieii crenenH oT HedTAHOTO 3aTPH3IHEHWA CTPALAIOT MONY-
‘KIMKHYTBIE MOPS € BLICOKOH HHTEHCHBHOCTBIO cyaoxoicTra. CpeanseM-
HOE MOpE, COCTARAIONIEE IO TInowand beero 0,7% ot nnowaau Muposo-
10 OKEaHa, «IPHHHMAET» TeM He McHee noutH 17% Bcex 3arpAa3HeHHil B
oKeaHe. B BHICOKHX LIMpoTax, HanpuMep & APKTHKE, €CTECTBEHHBIE TIPO-
1ECCH CAMOOYHLLEHHA POXOAAT OMeHb MEANCHHO, Jle 34eCh MOXKET «Kan-
CYNUPOBaTL» Hedyrb 1 B JaNbHEHLIEM NepeMeLlacTca BMeCTe ¢ Hel. Bec-
noit HeTh BLICBOGOXAZETCA K3 NbIA H HAHOCHT GonbLIcil yueps KHBoH
npupoae. Cneayer OTMETHTDb, YTC BOABUIHHCTBO APXTHYECKHAX OPraHH3MOB
o{lHTAET B BEPXHEM NMOLIEAHOM C/10€, TAC COCPEAOTAYNBACTCA He(Th.

Poct HeTAHOrO 3arpA3HEHHA MOXET OKA3aThCH KATACTPODHYECKUM
¢ TOMLKO AaA Gnopel 1 GayHel MOpsl, HO cNOCOBEH HAPYLIHTE TENNO- H
WAroeOMeH Mexy okeaHoM B atMocdepoii. Hedtanaa nnenka, koropas
oiipazosanace B UHAWACKOM oKeaHe B pesynnTare 3akpuTHa Cysukoro
KiaHANA (MAapLIPYTH BCEX TAHKEPOB C apaBUiicKoil HedThiO IIH BO BpeMs
apubo-u3palibeKoit BOiHb Yepes HRAMHCKWI oKeaH), CHX3KWNA Hcnape-
e Boabl B 3 pasa, Iro npuseno (K.M. ChiTHUK v ap., 1987 ©) K yMeHbllIE-
e 06NaYHOCTH HAL OKCAHOM H PAa3BHTHIO 3aCYLLTHBOTO KITMMATA B [IPH-
HCTAOINHX padonax.

Oxpana pogoeMoB oT 3arpsasnenHil HedTow. [Ipu TPAHCNOPTHPOBKE U
A XIHEHHM HEPTH ZOMKHO ObITE HCKNIOYEHO €€ MoTIajaHue B NOBEPXHOCT-
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HbIe W noaseMHbie BoABl. C 3TOH LE/bI0 HCTTOMB3YIOT CNELNANbHBIE MaTe-
pyans, 06opyaosaHue 1 cpeacTia. COCTBETCTBYIOLIHE COOPYXEHHA H YCT-
poiicTBa 00OPYIYIOTCA KOHTPONMEHO-H3MEPUTEALHON aNNApPaTYPOH VIS CBO-
E€BPEMEHHOTO 0BHAPYXEHHS YTEIKH HedTH.

B cnygae obHApY:KeHUSL MECT BOIMOXHOIO TonagaHus HedTH B BOA-
HhIe 0GBEKTH COOPYRAIOT HeGITeYN1aBNHBAlOLIME YCTPOHCTEBA H PHCNIOCO0-
JIeHHs, 06CCNEYHBAIOMME NOKATH3ALIVIO H cGOp pasiMBieiics HedTH; npu
3TOM HEMELNEHHO R3BEWAETCA O IPOHCIICCTBUM aBapHilHasT ciyx0a.

TTpy nonanavvy HepTH B ITOAICMHbLIC BOABI JOMEKHH GHITL TPHHSTH
HaaJleXallHe Mepbl [0 NPeJoTEPALLEH IO JanbHEHIIETo ¢¢ pacpoCTpaHe-
HHS: OTKAYKA 3arpsg3HeHHHX [TOA3¢MHBIX BoA, NepeKpLITHE MOTOKA H T. I1.

Paznurhic HedTh UNH HedTeNPOAYKTE chedyeT ¢o6paTh, BHIBE3TU U N0
BO3MOXHOCTH YTHH3HPOBATD; NPH ITOM co6MI0IaloTes MephI, obecTicuu-
BaIOLHE ITPEAOTRPALEHUE 3arpa3HeHHs TTOBEPXHOCTHBIX M NOA3EMHBIX BOXA.

XpaHeHue HedTH B 30HAX CAHWTAPHOMH OXpaHh! HCTOMHHKOB LIEHTPa-
JIH30BAHHOIO X03SHCTBEHHO-ITHTHEROTO BOAOCHAGKEHNAS, B TIPHOPEXHbBIX
BOOOOXPAHHBIX 30HAX M HA 3aTOIUIsIeMblX TEPPUTOPHSX 3aNpElaeTCa.

" Tlepea HAYanoOM TPAHCTIOPTHPOBKH H XpaHeH U HedTH 3a61arospeMeH-
HO pa3pabaThIBacTCA IAH IMKBUIALMH BO3MOXHBIX ABAPHIAHEIX CHTYAITHHA
H yTeyek HedTH. OH HOMXKEH BK/IOYATL NtepeyeHb 00beKTOB U TEPPUTO-
pMii, KOTOpHIE NMOLAEXAT 0CO0OH 3aiMTe OT 3arpA3ReHHs (Bomo3abopH,
TUTSXH H T. 11.), IIaH ONIOBELLEHHST COOTBETCTBYIOUIHX CyKD 11 opraHusa-
UM, nepeyeHb TEXHHIECKHX CPEACTE U TTIOPAROK AeHCTBAA NPH TMKBHIA-
UWH aBapHK H YTeUKH HedTH, 2 TaKXe MPHEeMIIEMBIH cnocod yTHin3aluu
pasnuBlieiica HedhTH.

Jns yMEHbUICHHS 3aTpA3HEHMS BOO MOpel H oKeaHOB HedTenpolyk-
TaMH OPMHMMAKTCH PA3IHYHHE MEDhl; HHXKEHepHAA 3aliuTa Geperos ot
ABApHIHEIX pasNMHBOB HE(PTH B palOHAX ¢ MHTEHCUBHLIM CYOOXOACTBOM,
CO3JAHHE TAHKEPOR ¢ MBOMHKM JHOM W ¢ DoNnee YCOBCPLUICHCTEOBAaHHOMR
KOHCTPYKUMeit kopmyca. CoBercKuH TaHKep «KpBIM» BODOHIMELIEHHEM B
182 Toic. T GBI MEPRHIM TAHKEPOM B MHPE, TTONHOCTHIO OTBCYAIOHIMM CTAH-
JAapTaM, YcTaHoBneHHBIM Mexaynapoadoit konseHuueil 1973 ¢ Ero asoii-
HOE JHO CMOCOOHO NPEIoXpaHUTL MOPCKME BOABI OT 3arpsA3sHeHHs HedThio,
ZAXe eCJTH CYAHO JIDKeT Ha TPYHT.

B uenax cHcTeMaTHYSCKO# OMUCTKH aAKBATOPHH TIOPTOB OT PaINBOB 1
sarpasHeHui HedThIo MpUMeHAIOTCA NAaBydre HedTecOOPIHKHA H GOHO-
prie 3arpaxaeHns. HedrecOSoplunky ¢nocodHbl 0YUINATE TOBEPXHOCTD
MOPS OT TUTABAIONIMX HedTeNpOIYKTOE W MyCOpa BOOAL NOGepexbd npu
BOJIHEHHMH MOPA O Tpex GaJuIoB ¥ cwie BeTpa Ao Yetwipex 6amnos. boro-
BhI€ 3arpaXeHns TIpedHasHA4YeHbl ANs JOKaAM3aUUH CIYIaiiHbX pasin-
BOB He()TH B aKBATOPHAX NOPTOB U B OTKPEITOM Mope. X cTpoAT 13 cTek-
JIOTIACTHKA, YCTOHMHMBOTO MpH GOMBUIKMX CKOPOCTAX BETPA W TEUESHHA,
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HHoraa ucnone3yloT PA3HKO-XHMAYCCKHI MeToa O0PEOR ¢ pacTeKAHM -
oM HedITH, T YETO MO BeeMY NEpHMETPY TISTTHA HehTH WAH TONBKO C [TOX-
1WeIPEHHOH CTOPOHBI HAHOCAT [IOBEPXHOCTHO-AKTHBHEIE BELECTRA.

HeiHe pa3pabotaHH copbeHTH HedTH Ha OCHOBE DACTHTENbHbIX, MH-
HepabHBX U CHHTETHYECKUX BELLECTB, CpedH KOTOPHIX HMEIOTCH [peia-
jurFbl, TIO3BOAAIOLAE COBHPATE ¢ TIOBEPXHOCTH BOAM A0 90% pa3nuToii
nedrmi. B Anonuy anpoGuposal cneunanbHblE npenapaT Ha OCHOBE PH-
CoBOl WeAYXH, KOTOPSit, OYAYyUl pacblIeHHKM Ha TOBEPXHOCTH HedT-
HOIO NATHA, B TEYEHHE MOJNYYaca BNUTHIRACT B cefis HedTh U NpeBpaniaeT-
CH B FYCTYI0 Maccy. B aanbHeifeM ee MOXHO CHATE € TTOBEPXHOCTH BOALL
OfBLIYHOM CeThIO.

HeiHe 6oabILMe HANEXIH BO3AATAIOTCA Ha OHONOrHYeCKNHI METON OYH-
CIKH, OCHOBAHHBIH HA NPUMEHEHMH MUKPOOPraHH3MOB — TIOXHpATeNSH
uepTH. ITO cneunanbHbie BHAB HedTeoKHCAIOUX bakTeptil, Goneiroe
KOJHUECTBO KOTOPHIX pa3BOIMTCS 3apaHee B CHICIHANbHBIX YCOBUAX. ¥Ka-
KiltHbIe BGaKTepHU BRIAEASIOT 3 MOPCKOH BOOHI [IPH [(IOMOINIH CTIEIHANb-
Hi4x GHABTPOB, a 38TEM TIOMELIAKT Ha IMTATENbHYIO Cpeay, CONePXRALLYIO
1¢dTe. OOpasyIcLIHCCH KOACHHH MPONXOIXAIOT CBOE Pa3BUTUE B CIELHANb-
11X HHKYGaTOopax — depMeHTepax. 31ech B 3aBHCHMOCTH OT IOTPeOHOC-
1ci NOAYYAIOT HeOBXOAMMOe KONHueCTBO GnoMacenl Gaktepuit. lanee 6uo-
MICCY BRICYLIHBAIOT M B OPHKeTaxX, MOX0XKX HA APOXCKH, MOMEIAIOT B XO-
NOLHNBHAK, [IE OHK MOTYT XpaHUTLCA rogaMu. [Tpu oGHapyXeHHH B MOpe
1Is1THA He)TH B BO3OYX NMOAHHMAETCH CAMOJET WIM BEPTOJET, C KOTOPOTO
PACNBLIACTCA 3apaHee NeAroTeBIeHHEIH OakTepHaabHBIH nopoltox. TToc-
e NenajaHus B 3arpsa3HeHHYI0 MOPCKYIO BORY MHKPOOH OXUBAIOT H Ha-
“11HAIOT AKTHBHYIC OYHCTUTENEHYIO padoty. s Pocenu, re 3HAUHTENE-
14 YACTh He(PTH R06HIBACTCA B CeBEPHBIX pafioHax, 0cobYI0 BAXKHOCTH MPH-
vipetaer Gopbba ¢ HedTIHLIM 3arpa3HeHHeM ceBepHBIX Mopeii. [losToMy
NyXHbl MUKPOOPraHH3MBI, CTIICCOOHBIE aKTHBHO OUMIIATE BOAY OT He(TH B
VCJEOBUSIX HUBKHUX TeMTIepaTyp.

§ 9. BhmsHue aBMaLMOHHOro TpaHCNoOpTa
Ha NPUPOAHYIO cpeay

ABMATPAHCNOPT NO CPABHEHHIO ¢ MOPCKUM H TeM Gonee aBTOMOOHIIB-
1M BHIAMY TPAHCTOPTA TIEPEBO3HT MEHBLIE IPY30B H TIACCAXHPOB, O4-
1¥1KO €0 BO3AeHCTBUE HA MPHUPOOHYID CPELY AOCTATOUHO BEJTHKO,

B npouecce pyAeHHS H MOCAIKH BONYLIHEIC NalfiHEPhl NPOH3BOAAT
CHABHBIH 1YM (Tab. 2), 6T KOTOPOro CTPasaioT He TONBKO XKHUTEAH Fopo-
10B ¥ TIOCENKOB BOIM3H a3poipoOMOB, HO U IO, MONANAICIIHE B IIYMO-
BYIO 30HY aBHATPace, a TakKKe XNBOTHLIG, JInuTennHoe (Gonee cyTok)
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BO3ACHCTRHE HA OPrAHH3M YETOBEKA aKYCTHYECKUX KONEGaHM Y ¢ HHTEHCHB-
Hoctbio o1 80 30 135 1B, BOSHUKAIOLWKX NpH MOCAIKAX U BI16TAX CAMOJIETOB
Y BEPTO/IETOB, BhI3LIBACT NOHMKEHHME CIIyXa, 4 TAKKe YMEHbLLAST MPOM3BO-
OUTEeABHOCTD Tpyaa Ha 10—30%. lym unteHcuBHocThIo 135 1B oTHOCKHTCHA
K 3-it rpynine — HauGonee omacHbli, TAKOH MIyM c0O38310T CaMONETLL MIPH
HOAETAX HA MPEASIIEHO MANIBIX BHICOTAX, & TAKXKE MPH 3anyckax ABHIaTenci,
B cBSI3M ¢ 3TUM pa3paboTaHbl SKONOrHYECKHE TPEGOBAHHUA K aBHALIMOHHOMR
TexHHKe W azpoapomaM (BoeHHas sxonorus, 2005 r):

— TPacchl MOAETAa HA MATOMA BLICOTE, BINETA H [TOCATKH CAMOJIETOR (Bep-
TONETOB) HE AONKHBE TTPOXOIUTE HAll HACENEHHLIMH MYHKTAMM;

— IUTOILAIKH ONIpOBOBAHHS ABMraTeseif AoJKHEl PACTIONATATBCS Ta-
KUM ofpa3soM, uToObl BO Bpems NpoOul ABHraTenei caMoneT 6un
OPHEHTHPOBAH HOCORBOH YACTLIO B CTOPOHY XWIOH 3acTPOHKY;

— HOMXHBI IPHMEHATLCH CTALMCHAPHEIE WIH MEPSABHKXHBIE CPEICTBA
WYMONOMMOEHNS,

— CO3JaHHE HA MYTH ABWXEHUA 3BYKOBBIX BOJH Mepel TOPOLKAMH LLY-
MO3ALIMTHBIX NOAOC U3 ABYX-TPEX PALOB JepeBbeB B COUETAHMM C
KYCTApHHKAMU;

— NMPUMEHEHHE 3BYKOM3OISIUKOHHBIX MaTEPUANOB B MEXTWLIMHCKMWX
YUPEXHCHUNAX, WKOA4X, AETCKHX calax H APYTrHX oOLLECTBEHHBIX
3AAHAAX.

ABUALNA HEBOJIbHO CHOCOBCTBYET pacipoOCTPaHEHHIO HHOMEKUWH M
SMHOEMHA, TaK KaK UH(EeKUHOHHbIE 3a00NeBaHMS NACCAXKHUPOR HE YCTieBa-
IOT NPOABUTHCH B OTHOCHTENIBHO KOPOTKCE BpeMA NoJeTa; 3a60/1eBIINX He
TIOMELLAIOT B KAPaHTHH, W NepeHOCYUKU GonesHeli MOTYT OK43aThCA B pas-
HBIX PETHOHAX NJIAHETbL.

[Mpu BbicOTHBLIX mosieTax (Gonee 10—15 KM) TOKenwix aBuanaifHepor
KOMIOHEHTH BBIXNONHLIX FA30B YHHUTOXAKT GONB1IOE KOIHYECTBO 030~
Ha: 50— 110G T 310r0 3alMLUIAIOWETO XH3Hb Ha MAaHETE BELUECTBA TMOHET
[IpK NoNieTe B cTpaTecdepe TAKHX CAMOGNETOR, KAK MACCAXUPCKHA aBHa-
naiinep «B-747» wau crparernyecknii paketorocen TY-160.

TypBopeaKTHBHBIC ABUTATEAH CAMOJIETOB 32CAChIBAIOT GONBLILME MAC-
CHI BO3OyXa, a BMECTE C HHMH H OKAa3aBLIMXCA pAaoM nTuil. Hepeaku croak-
HOBEHUA B Bo3ayxe. Bee 910 0¥eHb YacTO 3aKaHYHBAETCH KATACTpOhAMH H
rudenplo Kak Jiogei, Tak i ATHH. OY4erUAHO, YTO MANO HCNO/LIOBATE TEX-
HHYecKHe crmocobLl OTMYrMBAHMS MTHIL, BO3AYLIHLIE TPACCH CNeayer npo-
KJA3ABIBATh BAXTH OT MAPLLPYTOB NEPEAETHbIX NITHIL, YYUTHLIBATE TAK HAIBI-
BaEMYI0 OPHHTONOTHYECKYIO OIaCHOCTD.

Bonbluue cpeacTsa, BuAEASEMBIE HA 0DECTIEYEHHE GE30NACHOCTH MO~
JIETOB, K COXANRCHHIO, HE HCKNIOYAIOT KaTacTpodbl CAMONETOB, KOTOPHIX
€XeroaHo (GhUKCUPYIOTCA COTHH M KOTOPBIE YHOCAT THICAYH XEPTB M CO-
MNPOBOXKAAIOTCH OTPOMHLIM MATEPHAILHBIM YILEPOOM.
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ABHAalIHOHHBIA KEPOCHH COAEPXKHT NOBBIICHHOE KONHYECTBO NOAH-
HHKTHYECKHX COCAHHEHMI, B TOM YHCIiE apOMATHUSCKHX, BCIEACTBUE YEro
11 061AIaET NOBHIWEHHOH TOKCHYHOCTEID. OCHOBHBIMH HCTOYHHKAMM
rps3He Ui NPHPOAHOH Cpeabl KEPOCHHOM SBNAIOTCS MPONHBH [IPH 3ar-
piABKE H ODCITYXKHBAHHH TOMAMBHBIX CHCTEM JIETATCNIBHALX AMNAapaTos, No-
T¢PH €10 MPH TPAHCTIOPTHPOBKE H XPAHEHWH, 4 TAKXE NIPH CIHBE HEBBIPA-
GOTAHHOIO TOT/IHBA H3 CAMOJETOB B BO3AYXE B ABAPHHHLIX CUTYALIHAX.
ABHALMOHHBIE ra30TYPOHHHLBIC ABUMATENU XAPAKTEPUIVIOTCH NOBLIILEHHKIM
NLIMAEHHEM TOJLKO HA peXHMax BNIETa W NOCaAKU, KOroa NpakTHYECKy
IICBO3MOXHO 08ecneunTh GNaronpusTHole YCIOBHS cropaHus. [oatomy
1POOYKTHI CrOPaHMS ABHATOIUIME HauGoNee HEONArOIPUATHOE Bo3NeicTBHE
112 OKPYXAIOLIYIO CPedy OKa3blBaloT HMEHHO B pailoHe a3poIpoMOB.

CoBpeMeHHbIe JeTATESBHBIC ATINapaThl PACXOAYICT OOJBIIOE KONHYE-
CTBO TOILIMBA, NO3TOMY Ha 23POLPOMAX CO3NAIOTCA CKIAIB ABHALIMOHHO-
0 TOIUIHBA. IKOMOTrHYECKHEe NpodnemMs! TOCACAHHX BOIHHKIH B CBA3Y C
noTepeil HAIEXKHOCTH CKNAICKoro O00OpYIOBaHHA, KOTOPOE B OCHOBHOM
o610 co3nano B 50—60-e roanl. EcTecTBeHHO, €O BpEMEHEM HANEXKHOCTh
0GOPYIOBAHHA CKNAAOR CHH3HNACH, HOABUIHCH YTEUKH ABHALIKOHHOTO KE-
pocHHA B TPYHT. Kak cneacrsme, B paie BOeHHBIX a3poJpoMOB, HATIDUMED,
1 Mo3noke, DHresbce, YKanoBCKoOM ¥ ApYTHX 00pa30BAINChL TAK HA3biBae-
MBIE ¢KEPOCHHOBRIE NIHH3k1>, U3 KOTOPbIX TOMIHEO YACTHYHO TIPDOHUKANC B
HOAISMHEIA BOAOHOCHBIN CJIOH, TEM CAMLIM 3arpA3HAA NHTHEBYIO BOAY B
BOCHHBIX NOPORKAX M GAM3NEXALINX HACETCHHBIX TYHKTaX (puc. 4.5.). s
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PHc. 4.5. Cxema nog3emHOR «MH3bI» HEGTENpOAYKTOR
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JIAKBHAALUH «K€POCHHOBBIX IHH3» OBUIM IpPeANPHHATH ONpeacNecHHbIE
Mepbl, OIHAKO MOTEHUHANLHAS OMACHOCTh MOMAAZHHS 3BHALHOHHOTO TOT -
JIMBA B IDYHT OCTACT A,

Tlpn Banete M Mocaaxe COBPEMEHHLIC AaiHEPLI CXHIAIOT OTPOMHOS
KOJITHYECTBO TOILIMBA, 3aTPA3HAA U MPA3EMHEIE CIOH, ¥ cTpaTtocdepy Bbl-
XJTONIBBIMH Fa3aMit K TBEPABMH dacTiuami. TlocneaHue cniocoGeTBYIOT JO-
TOMHHTETLHOMH KOHASHCALIME BAarH U, KaK clieACTBIE, 00pa3oBaHHIo 06-
NagHOCTH. [loaToMy B palioHax KpynmHedlunx asponoprTos, rae Kaxayio
MHHYTY (4 TO H YaNie) CATUTCA WIH BIIETACT CAMOJET, YBEMYHBaeTCa 06-
JATHOCTD M YacToTa TYMAHHBIX AHeH. [IpH 3ToM mraxkHem KINMAT 3ameT-
HO YCHITHBaeT HOAOOHBIE BO3ACHCTBHA CAMONETOB HA NTOTONHbIE YCTIOBHA.
OTMeueHo, B JaCTHOCTH, WTO WHTEHCHBHOE JBHXEHHE aBHANAHHEPOB B
pa¥ioHe roJUIAHACKOro ropoaa PotTepaama NPHBENIO K 3HAYHTENLHOMY YBE-
NHYEHHIO ODJIATHOCTH HaA €TO a3poapoMoM, OYeHb YacTo BO3HHKAIOT Ty~
MaHHEIE TIONOCH, [EPeX0AsIIHe WHOTAA B epHCTrie 06aaka. TTo aToit npu-
YHHE MePUCThIif 0OnavyHeIl nokpos Hax CesepHolt AMepHKOI M 3ananHoi
EBponoii yBermuunncs Ha 5—10%.

§ 10. TpaHcnopTHan 6e3onacHoCTb
B CBETe COBPEMEHHbIX Yrpo3

Tpancnopr ARnAeTCS BaXHEHUINM HMEMEHTOM HHGPACTPYKTYPHL COBpE-
MEHHO{ [IMBUITH3ALAHW, HO OH X¢ ONHOBPEMEHHO fABIAeTCA X Haubosee
YA3BHMOH ee TouKol.

Camuie cepbe3sHble TEPAKTH NMOCASAHETO BPEMEHN MPOWH3OLINMY Ha
TPAHCITOPTE WTH € NIOMOINLIO TPAHCNOPTA: aTaKa Ha 35aHHA -HeGoCKpeth
BcemmpHoro Toproeoro uentpa B Howo-Hopke 11 cerratps 2001 &, B3pei-
Bbi 3MeKTpH4eK B Mcnanwnu, 3axsaT u B3pHB camoneTos B 2004 . y Hac B
crpaHe. CTaTHCTHKA NOCASTHUX JIeT ToKasbiBaert, 9te o1 50 1o 70% Tepak-
TOB CBA33HO C TPAHCNOPTOM. 3a MocaeaAHHe 7 JIeT YHCIO0 NoAOOHBIX npe-
CTYILTeHUi BRIpoco ¢ 97 B 1997 1. ao 359 B 2003 ., a & 2004 roay nepepanu-
Jio 3a 9eTnipecta (B.H. KpacHosckuii, 2005 r). TepakTH Ha TpaHCHopTe
YpeBaThl 04eHL GOABIIHME YEMOBEYECKIMH XePTBAMH (OKOMO 4 ThIC. HO-
tH6wux 5 Helo- Hopke), sHaunTensabiv MATEPHAJIBHBIM YiLEPBOM (AecaTKH
MHWILEHAP/IOB HOJHTApOB NPAMBIX ¥ KOCEEHHBIX HOTEPE TAM Xe), HAaHOCAT
OTPOMNBLA ymepS Mpupoaroil cpene, KpaiiHe OTPHLIATEABHO BIAHAIOT Ha
MOPaTbHO-MCHXONOTHYECKYIO OOCTAHOBKY B 06LLIECTHE,

Munucteperso TparcnopTa PoccHy B LeNIX NpenoTBpAILEHUs BO3-
MOXHBIX IHBEPCHOHHBIX H TEPPOPHCTHYECKHX 4KTOB paspabaTbiBaeT cHe-
TEMY OXPaHbi HaHbONEe OTBETCTBEHHBIX U KPYNHHIX CYAOXOAHbIX THAPO-
TeXHHYECKHX coopyxeHHH. Jlucneruepckue mynsThl 1MNI030B CHAGKEHE]
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CXCMAMH OTIEPAaTHBHOMH CBA3M C MECTHHIMH opraHamu MBJ, cnyxGamu
(OCB, MECTHRIMK AAMHHMCTPALHAMH. BXOAMT B NPakTHKY TAK Ha3biBae-
Masl «TPEBOXXHAS KHOIIKA», €€ BKIIOYEHHE O0SCIICUHBACT NOABREHUE HA
COOPYXEHHH IPYIUTH GBICTPOTO PEArHPOBAHHA B CHHTAHHBIE MHHYTHI, Bbi-

JACAEHH CPEACTBA B 114 OpraHH3aliH HX BHEBEAOMCTBEHHOMH OXpaHbl.

BecbMa OCTPHIM ABAAETCHA BOMPOC O€30MACHOCTH TAKOIO BHIA TPAHC-
LOPT4, KaK METPONONKTEH, B HacToAmee BpeMa CTpOMTENLCTRO (KM pac-
HIMPEHHE)} METPONIOIMTECHOR ocyillecTRAsIETCA B Mockee, CaHkT-Tlerepdyp-
re, Kasann, Ekarepuutypre, Huxrem Hoeropode, YenabuncKe, Omcxe,
Hoerocubupcke, Camape, KpacHoapcke U Yde.

[1pofneMa COCTOHT B TOM, 4TO HMEHHO HA 3TOM BHIC TPAHCNOPTA YT-
PO3a NPOBEACHHA TEPAKTOR BO3PACTAET MHOTMOKPATHO BBHAY OTPOMHOIO
CKOIMACHHA A10ei Ha CTAHLIMAX B «4ac MHUK» W 3aTPYAHUTEIBHOM HX SBa-
kyauueit B cinyuae MC, 3aech yMeCTHO BCTIOMHHTB MOMNBITKY OTpaBIeHHA
1'130M TTACCaXHPOB TOKHIHCKOTO METPOIIOMNTEHA, NPESAIPHHSTYIO HECKOIb-
KO AET HA3ad YieHAMH OBHON H3 SKCTPEMHCTCKHX PETHTHO3HEIX CeKT. Tosb-
KO Graromaps Xxopowei BCHTWIATHH YAaAnoch H30eXaTh GONbUIoro uMcna
KEPTB, HO OHH ObUH. Bonee cTpanigbie MOCNEACTEHA BbI3BaN TePAKT B MET-
pononutele . Taro (KOxHas Kopen) e denpane 2003 1.: cropeno 12 saro-
1oB, norHGno Goaee 100 yeaoBeK, OBLAM COTHH PAHCHBIX H OGOXCKEHHDBIX,

Curvauus ¢ npeaynpexacHueM YC NpH CTPOHTENBCTBE H 3KCILIYATA -
MK METPOTONTMTEHOR B POCCHH Cephe3HO OCIOKHAETCA CHYOKEHHEM YPOB-
114 GOCTOTOBHOCTH H AZXE AUKBHAALUMeY OTASNBHBIX BOSHU3IHPOBAHHBIX
IOPHOCTIACATENBHBIX YacTeil, CO3NAHHBIX paHee I YCTPaHCHWA MOCIGI -
CTBUIi apapy it Ha OBBEKTAX MOA3IEMHOTO rOPOICKOTO CTPOHTEINBCTBE M CIIA-
CCHHA NOCTPATABLIHX.

Hcexons 3 BHINEHINTOKEHHOTO, 0c00Y10 3HAMMMOCTD HA CErOAHALIHH it
JICHb NPHOGPETAIOT MEPLI IO TIPEIOTBPAlLEHHIO TEPAKTOR HA TPaHCNOpPTe.
B To Xe BpeMd, KaKoi Obl BAXXHOH H aKTyalbHONH npoGieMa Gopubl ¢ Tep-
POPH3MOM Ha TPAHCTOPTE HH Obla, B CHITY CICLH(MHKH JSKTEIBHOCTH
TPAHCTIOPTHOIC KOMIeKca 31a Doppba oKHA pacCMaTPHBATLCA KaK OIHA
1 COCTARHLIX YacTeit TpancopTHoil GezonacuocTy Poccuu.

TepMHH TOT TIOABUACA HE TaK JABHC, HO YXKe JOCTATOYHO pacnpocT-
PAHEH cPedH CNeUHAMHCTOB. TpaHCIOPTHAA GE301aCHOCTE, BEUIBHTAIOUIA-
sicfl HBTHE B YHCIO BAXHEHIIHX COCTABNAIOILMX HAHOMANGHOS fe30macHoC-
M, OTPAXKAET COCTOAHME 3aIUMUIEHHOCTH XU3HEHHO BaXHBIX HHTEPECOB
JHYHOCTH, OGIIECTBA ¥ TOCYAAPCTRA OT BHELIHMX H BHYTPEHHUX YIpo3 B
IPAHCITOPTHOM KOMILIEKCE CTPaHbI.

[IpH HEHE CYLIECTBYIOIEM MOAXOAE TOCYJAPCTBEHHALIX CTPYKTYD H3
HPEXTONOXEHHA, YTO OCHOBHOH LEAbK) odecIeueHUs TRAHCTOPTHOH e-
HONACHOCTH ABTAETCA MWD 33lHTA OT aKTOB HEe3aKOHHOTO BMEIIATENb-
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¢TBa B (YHKUIHOHHPOBAHHE TPAHCIOPTHOI'O KOMILTEKCA, BHE NOAA 3pEeHHA
OCTAETCH TEXHHYECKOE COCTOSHHE COOTBETCTBYIOLIMX 0OBEKTOB, OTBET-
CTBEHHOCTD 34 YPOBEeHL MpoheCCHOHANLHON NOATOTOBKH NMepceHana, 06-
CAYKUBAOWIErO 3TH 06BeKTH. BnonHe o4eBHAHO, YTO K Yrpo3aM TEPAKTOB
M MX NpefoTBPAICHHIO, Ha YTCO B OCHOBHOM HAalENeHb! TOCCTPYKTYDPhI
(npexe secero ®Ch, MBI, MUC P®), cnenyer xo06aBuTh YTpO3B TEXHO-
TeHHOT0 W NPHPOAHOFO XapaKTepa.

TexHOreHHLIE Yrpo3bl 00YCN0BAeHDB TEXHHYECKHM COCTOSHHEM TPAHC-
TIOPTHBIX CHCTEM,, HX H3HOILEHHOCTbIO, ABAPHITHOCTBIO, HECOBEPLICHCTBOM,
HAKOHELU, 3KONOTHYECKH OTTACHBIMH YCAOBUSIMHU XpaHeHHs oTpafoTaBllnX
CBOM CpOK cpeacTs (Hanpumep, BEIpaGoTaBIHNX cBOH CPOK HAABOOHEIX H
MOIBOSHLIX Kopatneii ¢ AnepHBIMU CHITOBBIMHA O0OCTAHOBKAMH),

A peanyzauun TpeGoBaH Hif TPAHCTIOPTHOI 0¢30MacHOCTH TPEOYIOT-
Cf OrpOMHbIE MATEPHANbHEIE, (PMHAHCOBRIE W KaIpeskie pecypent, Hi3sect-
Ho, 4TO nocae tepakTa 11 cenraGpa 2001 r. BROXeHUa B TPAHCMOPTHYIO
GesonacHocTs CLUA, Karnaab, AHrAHM U Apyrux Haubonee pa3BUTHIX ro-
CYAapCTB BO3POCAH MHOLOKPATHO M MCYMCAAIOTCH HBIHE MALTHAPIAMH
TONAEPOB, NMPEBOCXOAA poccHiickue G100 KETHbIE OTUUCICHHS Ha 9TH LICHH
MO OTAENLHBIM NO3MUHAM B JecaTKH pa3. [lockoneky Poccus yuacTBYeT B
Bopbhe ¢ MEXTYHAPOLHBIM TEPPOPUIMOM, CYLIECTBYIOIMHA paspulb MEXIY
YPOBHEM MEXAYHAPOAHBIX TPeGOBAHUH M CYIIIECTBYIOIMM B Halueit cTpa-
HE YPOBHEM ofecneueHIA 6e30nacHOCTH TPAHCTOPTHOIO KOMITIEKCa J0i1-
XeH ObITh cOKpaiicH, B nepByio ouepeas, KaK CHMTAIOT CIIELIHATHCTH, IO -
XHa 6pITh paspaboTaHa KOHLEIUHA TPaHCTIOPTHOH OesonacHocTu Poccun,
rae GYAYT y4TeHbl BCe BUADL CYLISCTBYIOLIMX HblHE YTpo3 B chepe hyHKuY -
OHMPOBAHHA TPAHCTIOPTHOIC KOMILIEKCA, a B AaNibHEHIEM CeayeT U3hic-
Karh HeoOXOMUMbIE DECYPCHI 14 €€ peaanu3alHy.

Fnaea 5.| dxonorunveckne npobnembl
OTAeNnbHbIX OTpacen
NPOMBbILLNIEHHOCTU

MpomuinneHHocTs Poccuu cOCTOMT 13 IBYX GOABIIMX TPYIN OTP&c-
neii — nobsiBaloLiel M o6padareialoweii. K aodmpaiomeil npoMpiieHHO-
errt PoccHi OTHOCATES DpeanpusTHa No fo0bve TOPHOXMMHYECKOrO CEI-
pbsi, PYA YePHBIX H LBETHBIX METAIOB H HEPYIHOTO ChIPbA LA METATYD-
TMH, HEMETAJUTMYECKMX PYA, He(dTH, Taza, YT, CIAHUEB, CONEH, HepyAHLIX
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CTPOWTENBHBIX MATEPHAJIOR, JETKHX NPHPOIHBIX 3AMOJHUTeNCH H H3BeCT-
1sIka, a Takke 'OC, MpeaNpHATHSA JECO3KCIUTYaTALKH, 110 JIOBY PO ¢
JA00BIME MODPEIIPOAYKTOB, BOAOIIPOBO/LI.

K odpatarusaomeli mpOMBINLIEHHOCTH OTHOCATCA NPEAMpPHATHA NO
NPOHIBOACTBY YePHHIX H IIBETHHIX METAILAOB, IPOKATA, XHMHYECKHX H Hed-
TCXHMHUCCKHX [IPOAYKTOB, MAIMH ¥ 000pYIOBAHUS, NPOAYKTOR IEpPEeBo-
0BpaboTKH H HEILTIONO3HO-0YMAXKHOM POMBILL/IEHHOCTH, LIEMEHTA H ApY-
I'MX CTPOHUTENBHBIX MATEPHAJIOB, MPOAYKTOB JIETKOH H MUUIEBOH TIPOMBIIN-
JEHHOCTH, 2 TAKXKE NPSATIPHATHA TIO PEMOHTY MPOMBIUIEHHEIX H3Tenuit
(Moaurexunyeckuit cnopaps, 1980 ).

§ 1. MunepanbHo-cbipbeBan Oasa Poccun

JoBLIBAIIIAA TPOMBINNECHHOCTE ARIAECTCA BaXHelwel cocTaBHO
MACTRIO IPHPOACIONLIOBAHMA, obecneudBalolleil noTpebHOCTH o0UlecTsa
B MHHEpPATLHOM CHpbe. MuHepantHOe CBIpbe OCTaeTCH TNABHBIM HCTOY-
HHKOM Pa3sBHTHA LIMBWIH3ALMK, MOCTCAHHO COBEPLIEHCTBYETCH TONBKO
yMEHHEe HAXOOMTh, NOGBIBATh W HCMONB3OBATE TIONE3HBIE HCKOITacMBIe.
HayuHo-TexHH4YecKHil mporpece He TONLKO He YMeHbILAeT 3aBHCHMOCTD
"ICNIOBEUECTRA OT MPHPOAHBIX MEHEPAILHBIX PECYPCOB, HO HANPOTYE, YCU-
JIMBAET €e,

MuHepaiabHbEIE pecypPCEl OTHOCATCA K TACTY HeBO3OOHOBNSEMEIX pe-
CYPCOB, 2 MECTOPOXAEHUA MONE3HBIX HCKOTIAeMBIX ABJSIOTCS HCYepriae-
MbIMH. Pa3sBefaHHBIE MECTOPOXIEHHA TIONE3HBIX HCKOMAEMBIX CIIyXKaT
MHHEPANbHO-ChIpbeBOl Gazoif noOBIBAIOIIEH MPOMEIILIEHHOCTH; €€ pas-
RUTHE OMPENEIACTCA YPOBHEM MPOHABOIUTENBHBLIX CHA, MOTPEOHOCTLIO B
MHUHEPAJIBHOM ChIPhE H pa3MepaMUi HHBECTHLHIA Ha OCBOEHHE HOBLIX Mec-
TOPOXIEHHHA.

EXerogHo B MHpe W3 FrOPHEIX MOPOA H3BAEKAIOTCS IECSTKH MIPA T pa3-
JIMMHOTO MMHEPANBHOIO CHipbA H TOTTHBA. TOTUTHBHAS COCTARIAIOWIAN 1O
Obiad HPUGAUINTEABHO AocTHraeT 50%. TTonHOTa U3B/MeUEeHUA U3 Hedp
[HOAE3HBIX NCKONIAEMbIX TaKoea: yrofb — 60—70%; HedTh U MPUPONHELL
a3 — 40—45%; pyAnl YepHLIX M UBETHLIX MeTawnos — 70--75%.

Mo cocTaBy ¥ OCOOGEHHOCTAM HCNOMB30OBAHHSA 00BMHO pasiuyaloT ro-
PiOuHe, PYOHBIE H HEPYIHBIE [TONE3HEIE HCKOMAeMble. BbLIENIOT TakKe ABe
UCHOBHBIE TPYTITIEI MITHEPAJbHEIX PECYPCOB!

— METALIHMECKHe — PyALl YepHLIX (Kene30, MapTaHel, XpoM, BaHa-
AMiA), LBETHRIX (Medb, AMIOMUHHH, OJOBO, LMHK, BOAbLMpaM, MO-
JnGaeH, CBHHELL, KOSANET, HUKENL), GaaropoiHbix (3010TO, NNATH-
Ha, cepeOpo) M PagHOAKTHEHBIX (paiHii, ypaH, TOPHIA) METAJUIOB;
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— HEMETANTHYECKHE — CTPOWTE/bHbIE MaTepHals (MEeCOK, TPaBHi,
TJIHHA, MEA, H3BECTHAK, MPaMOD), FTOPHO-XHMHYIECKOE ChIphe (cepa,
anaruTsl, GocdOPHTE, KaNHIHBIC H IOBAPEHHAN COML), METAILTYP-
THYECKOE CHPELE (23C0CCT, KBApL, OTHEYIIOPHBIE TIHHBL), AparougH-
Hble H MOJEJOMHBIE KAMHU (anMa3, pyOUH, SMIMA, MANAXHUT, Xpyc-
Talb M OAP.) U T. M.

Poccua srngetcd camoit ofecrneueHHO! MUHEPANbHO-CHIPbEBHIMH pe-
cypcaMi cTpaHOl B MHpE: CTOMMOCTH Pa3BEIAHHBIX 3aNacoB COCTARIAET
28—30 tpaH Aoi., a NPOrHO3HHX pecypcoe — {30 TpaH gonn. B pacuete
Ha AYLIY HACENEHHA MHHEPANBHO-CLIPLEBOM MOTEHLIMAN HAINCH CTPAHEL B
2—2,5 paza npeebimaet noreHuuan CIUA, Iepmanuu — B 6 pas, Sinoawu —
B 22 paza. ITpH 3TOM Ha AOMIO YIAA W ¢iaHna npuxooutcy 23,3%, rasza —
32,2%, HedpTH — 15,7%, HepYHBIX TTONE3HBIX HCKONAEMBbIX — 14,7%.

Ha teppuTopHH POCCHH PACTIONOXEH DAL YHUKAIbHBIX MECTOPOXAEHHI
MOJIC3HBIX HCKOMAEMBIX MHUPOBOTO K14acca 1O CBOMM 3aMacaM W KAYECTBY
CBIpbA, B TOM yHcne: CaMoTnop — Hedrb M ras, Kyaneuxuii 6acceiiH — yrob;
Kypckad MAarHUTHAsS AHOMANNS — XENCIHbIC PYADI; YIOKAHCKOE, Ypaibc-
Kie — Meab; HopuiibcKoe — HHKIb, Melb, KoDansT. B To Xe BpeMa npo-
MBIITAEHHOCTE POCCHH MCNBITLIBAET AePUUMT BHCOKOKAUECTBEHHbIX HOK-
CHTOB, PYI XpOMa, MapraHla H3-3a OTCYTCTBHA COOCTBEHHBIX MECTODOX -
ZeHHi. JeQHUHT BOCTIONHAETCS TOCT2BKAMH, B OCHOBHOM W3 cTpad CHI.

B ropHoaoGLIBAOMEH TPOMBILLICHHOCTH POCCHH 3aHATO BCETO THIIB
OKOJI0 3% IKOHOMHYSCKH AKTHBHOTO HaceNeHH (MeHee 2 MAH 9eN0BeK),
TeM He MeHee B Heil NPOU3BOAHTCA YETBEPTE BATOBONO BHYTPEHHErO 11Po-
OyKTa cTpanul. B moxoaguoii yact ¢eaepancHoro 6loaxera Gonee 16% co-
CTABSIOT NMPAMBIE ROCTYMEHHA OT A00BIYH NONE3HBIX MCKomaeMuix. B
LENOM MHHEpANbLHO-CBIPbEBOH CeKTop coctasnseT 40% rpoM3BOACTBEH-
HEiX poHAOR ¥ 3% 6anancoBoii CTOMMOCTH OCHOBHBIX GOHEOB PoccHii-
ckoil @Wenepauun (B.H. Xonwuna, 2005 ).

Pocchs sipnseTcs KpymHeH LM MPOM3BOAUTENEM H 9KCITOPTEDOM MPO-
AYKLUHWH MHHEPaNnbHO-ChipbeBoro KoMmnekca. B 2004 r. ero o6neM npous-
BoAcTBa mpesbicun 150 maps nonnapoe CIUA. Beero B 2004 r. zoxonw de-
AepansHoro Siomxera coctaewiy 3,5 Tpad pyoneii {oxono 120 Mapo aonna-
poB). [1pu a10M Gonee 1,8 TpnH pybneit npHlNOCH HA NOCTYNAEHHA OT
HONE3HBIX HCKOTIaeMBIX.

Oxkono 70% poccHIICKOro SKCIOPTa IPHXOAHTCHS HA MUHEDATIbHO-CHI-
pbeBoit koMmnneke, TIpH 3TOM B CTPYKTYDE PECYPCHOTO 2KCITOPTA YTIEBO-
AOPOIMOE CHIphE cocrannser 77%, OCTANBHOE 3AHUMAIOT TREPILIE TIONE3-
HEI€ HCKONaeMbie, CPEIH KOTOPHX HAWOONBIIHI J10X0A MPHHOCAT AlIOMN-
HWHA, HHKENb, YPAH, INIATHHONABI, XeJ€3HBIE PYILI.
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§ 2. OcobeHHOCTU NPUPORONONbL3OCBAHNS
B ropHogo0GbLIBaIOLLEN NPOMBILLNEHHOCTH

Oco0eHHOCTAMH NPHPOAONOIE30BAHIA B 06/IacTH nobGLIBaoWe Ipo-
MLILUTEHHOCTH SBJIAITCS 1O, UTO, BO-MEPBLIX, COOTBETCTRYIOLIME NPEANPH-
STASL COBMAIOTCSA HEMIOCPSACTBEHHO HA CAMOM MECTODOXACHUN; HX TPOU3-
ROACTBEHHASI MOLEHOCTD H CPOK CAYXKOB B OCHOBHOM 3aBHCAT OT pasMepoB
(00LeMa) 3amacoB IMONE3HOM0 HCKONAeMOTO; BO-BTOPLIX, H0GHBatoMIgit oT-
PACITH TIPHCYIIA MACITAGHOCTE H BEICOKAA CCLHATUM3ALMA NPOU3BOACTSA,
15 CHJIY YEro BCeraa TIPUCYTCTBYET TeHASHLMS YKPYNHeHHS FOGLIBAIOWAX
KOMIMaHHI; B-TPeTbHX, N0OHBAIOIIEE IPOH3BOACTRO SBNACTCA OUEHD KPYII-
1M NOTPeBHUTENEM MATEPHANIBHBIX PECYPCOB, NPEXAS BCErO MPUPOAHLIY,
11 COMPOBOXKAAETCA MACIUTAOHHIM BOZACHCTBHEM HA NPHUPOIHYID CPEy.

B 30He NeficTBHA JOOGLIBAIOLMX TIPSANPHATUHA HILIMAIOTCS H3 CENTbC-
KOXO3AMCTBEHHOTO 060pOeTA 3¢MIM, HAPYLWIAKTCA LEeTOCTHOCTD 38MHEBIX
11CAp W BODHBIH peXHM, 3aIPASHAIOTCA 3¢MHaA NOBEPXHOCTDL, BOTHBIC HC-
TOMHHUKH W BO3IYIUHBIH DaccelH; B KOHLE KOHLOE, $opMUpYIOTCS HOBBIS
sannmadThl, BO MHOTHX CTYYAsAX HEe OTBEYAIOIME YCIOBUAM HOpManbHOM
KUBHSACATEABHOCTH HEJOREKA,

MunepanbHO-chipbeBas 6a3za Poccitd HeYKAOHHO TepeMelaercs B
KpalfHAe IHPOTH, TYHIPY, Ha IHO MOPEii U OKEaHOB, T. €, B paiioHhnl, rae
IIPUPOIHAN CPeaa Ype3BRMAHHO YA3BUMA,

IMocToAHHLIA poCT MOTPEONEHUI MUHEPANBHOIO CHIPbA, TTOACTEIMBA-
CMBlii ero BOCTPeGOBAHHOCTRIO B 9KOHOMHYECKH Pa3sBHTBIX, HO OTHOCH-
1CIBHO GEIHBIX MO ro 3alAcaM CTPaHaXx, CONPOBOXIALTCS YBETHYEHHEM
0{beMOB U3BNEKaeMOH TOpPHOI Macch, HO OMHOBPEMEHHO CHHXEHHUEM Ka-
*ICCTBEHHBIX XapaKTepHCTHK CLIPES.

ITo MHEHMIO CISIUATMCTOR, B NEPCNEKTHRE GYAST NPOKUCXONUTE YBEITH-
ucHHE TIYOHH pa3sBeNkH M A0OhIYH ROAE3HBEX HCKOTIaeMbIX. OOLIYHBIE Y-
O1HBI ZOOBTYM TBEPIBIX TIONE3HBIX MHHEPAALHBIX PECYPCOB CCHYac COCTaB-
ot 500—600, pexe — 1000—1500 M, OTBENBHLIG LIAXTH M ¢HMHUYHLIE
PYAHHKH JOCTHTTH youd cepie 3000 M. Hedrh B GonbuiMHeTBe Hedre-
HOCHBIX paifoHOB RoGbIBaeTCA ¢ LayBuH 2000—4000 M, HO Ha OTHENBHEIX
HPOMRICTIAX — ¢ LIYOMHE Gonee 5000 M. Pesko sospactaer pasBenKka H Z0-
194 TIOIe3HBIX HCKOIMAEMEBIX Ha LIeibde 1 aHe MUupoBoro okeaHa, B3To cTa-
HOBHTCS BOSMOXHBIM MPH HCTIOAB30BAHHH COBPEMEHHOH TEXHUKH H HOBEI-
wieit rexHonoruy ao6uuu, (Mcerounuk: Fopiukos C.I1. KoHuentyanbHbie
OCHOBHI Te03KONIOTHK. — CMonenck: Manatenawcreo CIY, 1998, — C. 223).

CrnenyeT OTMETHTD €11E OAHY BeChMa BAXHYIO 0COOEHHOCTD NPAPOLO-
110Jib30BAHKA B J00BBaOmeil TpoMulineHHocTH PoceHn. OcHopnasa Mac-
Cil HaceJTeHWA W IHepTONOTPeOAAIOIINX IPOUIBOLCTE PACIIONaraercs B ee
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3anafHeIX pafioHax, a pecypchl MHHEPATBHOIO TOMAMBA, B TOM YHCIE H
YIS — B BOCTCYHBIX paiioHax, TpaHCNOPTHPOBKA 3HAYHTENLHEIX O6BEMOB
YIS ¢ BOCTOKA Ha 3aHal [PH OTCYTCTBUM BOAHBIX MYTEH OrPaHUUHBAET Pas-
BMTHE YTONLHON IHEPreTHKH, XOT4 3a0achi yrna orpoMHbL. UMeeT Mecro
Bce GoJiee YCHIMBAIGIIHIACA KPeH B CTOPOHY AOOLIYH M 3KCMHOPTA Taza M
HedyTH, NCYEPIIaHHE KOTOPRIX HE 32 rOPaMH.

§ 3. Boapencrene noGbIBaOWMX OTPACNen
Ha NPUPOAHYIO Cpeay

Orxoam npu paspaboTke Heap. TakoBbIe GRIBRIOT TBEPABIMH {«NYCThIE»
TOPHBIC TTOPOAB, MUHEPATLHAS NBUB), KHAKHMHU (LUAXTHHE, KAPEECPHEIE H
CTOYHBIE BOIB} M ra3006pazHbIMU (ra3hl, BEUIENSAEMbIE U3 OTBANOB).

IIpu noGuive u 1epepaboTRe MUHEPATLHOIO CHIPBS aTMOCHEPa 3arps3-
HAETCA B NMPONECCE H3IMEABYEHHS U OGXUTE TIPHPOAHBIX H HCKYCCTBEHHBIX
MAaTEPHANIOB, MPH KOTOPOM B aTMoCchepy MOXeT mocTynats a0 2% nepepa-
GaTeiBacMOil Macchi MaTepuana. OcHOBHOR BRIGPOC — NMBLIB; MPH TEILIO-
BOif mepepaboTKe U IIABICHHH MOXeT NPOUCXONHTD ra3000pa3Huii BLG-
poc. BckpeiTHe MecTopoXaeHHH, OypeHHe # B3pHIBHBIE paGoTH, NOrpy3Ka
H pa3rpy3Ka NMoponbl ¥ MONE3HOTC HCKOMAEMOTO, HX TPAHCHOPTHPOBKA,
IpobneHne W rpoxoueHHe, nepepaboTka pyaH, yaaSeHue WIH CKIANKpOo-
BAHHE OTXOLO0B MPUBOAAT K HHTEHCHBHOMY MLLTeHUID, O6pasyioTca Bbib-
pocbi IPH 0BGOTALIEHHH MOAE3HbIX HCKOMAEMBIX, OHM COCTOAT M3 YacTH1|
CAMOTO UCKOITAeMOTO H MOPOoAkI,

Ha yronpHeIX axTax v oGoraTuTenbHEX habpHKkax OCHOBHBIMM 3arpsa3-
HUTENAMM BOSIYXA ARTAIOTCA rOpPALLINE MOPOIHBIE OTBANB (TEPPHKOHDI K IIp. ).
OCHOBHBIMH ITPOAYKTAME OKHCHICHMA H Ta3UbMKALIMA YIIHCTHIX ITOPOS Tep-
pukoHoB aensiores CO,, CO, SO, H,8, H,, CH, u ap. 3111 Xe ra3pl MOryr
NPHCYTCTBOBATD B COCTABE PYAHHUHOND BO3AYXa, KOTOPHIA B GOMLIIMX KO-
JHuecTeax BEIGpaceBaeTca B aTMocdiepy W3 ToI3eMHbIX BbIpaboTok, Cunra-
10T, 4TO B aTMoctepy 3eMAK H3 MOAIEMHBIX TOPHBIX BHIPAGOTOK WAXT H pyd-
HHKOB €XEroqHOo NOCTyNaeT okono 0,2 MAH T nbinn, 6oee 27 Mapa M> Meta-
Ha 1 16 mapa M3 nuokcuna yrnepona. B noHelkom Gacceiine eine HeJaRHO
364 yronbHbie WAXTH BEGpachiBaTd B armocdepy 3870 Man M3/rox Merana
¥ 1200 mH M%/rog AHOKCHAA YIIEpoAa, & Beero no cTpane 701 1axTa shi-
Aensina 6240 M M3/ron metana m 3300 man M3 /ron CO,. HpiHe yacTb Waxt
3aKpHITA,

OTKpbITasn paspaboTKa MECTOPGXAECHH MOJE3HbIX HCKOTTAEMEIX 00bIY-
HO XapakKTepu3yeTces 6oMee MHTEHCUBHBIM 3arpa3HeHHEM aTMOC]ephl Bpen -
HBIM# BEIMCCTBAMH: MTBITBIO H ra3000pa3HBIMK TPOAYKTAMH, 00DA3YIOLHH-
MHCA TIPY MaccoBbIX B3puiBax W pabote TpancnopTta (CO, CO,, NO,, SO,,
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¥Ii1IeBOAOPOABL, anbaeruanl). B kapbepax Kpusopoxckoro facceifna ¢xe-
ruAHo ofpasyeTcd Ao !l THIC. T TOKCHYHLIX 308 (B Nepecuete Ha CO).

ITpu paspaboTKe MECTOPOXAEHHIH MONE3HLIX UCKOMAEMBIX BMECTE C
I ITHMH H3BJIEKAETCS 3HAYHTENBHOE KONMHYECTBO NYCTHIX NOPOA, H HA MOBEp-
XHOCTH 3eMNTH 0BpasyloTCA 3HAYUTENbLHEIC WX ckomvieHns. Kak npaBuno,
noBLITOE CEIPEE NOABEPracTCA aanbHeitwell mepepaborke, Ecnu, Harpu-
Mep, pyaa conepxut 30% xeaesa, To octanbHbie 70% ee — mycrast mopoaa,
KOTOPYIO OTIENAICT B Npolecce oboramennd. Jlanee xoHUeHTpaT, coaep-
KALHI yKe TpuMepHO 60% Xene3a, NOCTYNAaeT B METALTYPriudecKuii me-
PeAEN, B PE3YIIETATE KOTOPOIO TAKKE COIMAOTCA OTX0Ab. CKOIUIEHAS OT-
x0noB GopPMUPYIOT TEXHOTEHHEIE ¢OPA30BAHMA HA TIOBEPXHOCTH 3¢MIH.
HauGoapmnit 00beM OTXOZOB MPHXOOHATCSA HA YTONbLHYIO MTPOMBIILIEH-
HOCTD, YEPHYIO H LBETHYIO MEeTAJLTYPIHio. OOBEMEI TOPHOTIPOMbILLTEHHBIX
OTX0Z0B Ha TeppHTOpHH PoccHW B HacTofllee BpeMa oLieHMBaeTCa Gonee
e 80 MApI T, 2 eXeroAHH npupocT otxonor — 3,7 mapa . TIpH 3TOM
OCHOBHAS MAcca OTXOACE B TOPHOIIPOMBIINICHHOM [IPON3BOACTBE 00pa3y-
¢rCs TIpH poObike ceipba (80%), ero oSorawenun (15%) 1 MeTaLTypruvec-
KoM Tepenene (5%).

3auactyio OTXOAbl CTAHOBSITCH NMPHYHHON GopMHpOBaHHA KaTacTpo-
fprveckoil SKonorHueckoil CUTYAIMM B PerHOHEe, YICAbHAA TOBEPXHOCTD
OTRANOB H XPAHUNMIN BO3PACTALT MO CPABHEHHUIO ¢ TIPHPOIHOH B 3—10 H
I -100 pa3, a ko puuneHT duasrpaumu — B 102—10° u 10*—10° pa3, uto
IIPHBOAHT K PA3N0OXKEHHIO CCTABLIMXCA B OTXOAAX MMHEPATOR M BhIHOCY
FOKCHYHBIX H BBICOKOTOKCHYHBIX MeTauos. HanpuMep, Ha pyaHuke -
anotr-Jietik (Kanana) BhIHOC TOKCHIHBIX KOMITOHEHTOB HE CHHXAETCS YXKe
tonee 100 net v HyaeT NPoIOIXKATHCA, 110 OLICHKE YIeHBIX, ewne 200 ner.

Hanamie cenbekoXo3aicTBeHHBIX 3eMeTb H HAPYIICHHE MPUPOIHLIX AN -
nragrop. PaciuHpeHHe A00bIYH NGAE3HEIX HCKONMAEMBIX, TPOKIAAKa MHXKE-
HCPHBIX M TPAHCTIOPTHBIX KOMMYHHKAUHH NMPHBEIN K PE3KOMY BO3DacTa-
10 TEPPUTOPUH ¢ HADYWICHHBIMY TIOMBaMH 1 penbedom.

B PoccHil ¥ cTpanax OKHEro 3apy0oexps TUIoAany HapyLIeH HbIX 3e-
MCIB ZOCTHTAIOT 2 MAH I3, B TOM YHCIe ao0niueif Topda — 900 ThiC. ra,
HBCTHHIX MeTannos — 520, HepyAHLIX UCKoNaeMblX — 280, KAMEHHOTC H
vyporo yrias — 110, XUMHUEcKoro Chpba — 60, Xene3Hoi ¥ MapraHucBoi
pyil — 60 ThIC. ra U T. 1. MeXay TeM, MO COBPEMEHHBIM OLICHKAM, 30Ha BPeH-
HOTO BIIHABHS TOPHOTIPOMBILLIEHHBIX pa3paboToK ¢ YMEeTOM 3arpa3HeHus
arMocdepsl, NPHPOIHBX BoAd, TOYBEHHOIO NOKPOBA M PacTUTENBHOCTH
UPUMEPHO Ha NMOPSAOK GoAblUE TEPPHUTOPHH MOPHOTO OTBOAA.

Iupoko HcOcAb3yeMas Ha CeBepe CTpaHbi 0e3I0POXHAS TPAHCTIOP-
FIIPOBKA FPY30B HA CAMOXOAHBIX YCTAHOBKAX YXE€ NPHBEIA K MacCOBOMY
YIIMYTOXEHHIO NOYBEHHOTO W PACTHTENBHOMO MOKPOBa TYHAPLI. Ta Xe Kap-
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THHA HAGIIONAETCA B 30HE MYCTHIHE H MOAYMYCTHIHL NpH Ge3nopoXHOR
TPAHCNOPTHPOBKE HedTAHLIX BEIILEK H TPOBEAEHUM Te0NoTopasBeabipa-
TENbHLIX PaboT.

Kak u3BecTrO, B FOpHONOGHBAIOLIEH MPOMBILIIEHHOCTH Haubonee 3K0-
HOMWYECKH MPURAEKATENBH BIM SBTSIETCS OTKPLUTHIE cITocob foBhUU nones-
HBIX MCKOIIAeMBbIX, MPH KOTOPOM NPCU3BOAMTENBHOCTb TpYAa B 5—6 pa3
BHILIE, A CeHECTONMOCTE POAYKUHNH B 2—3 pa3a HIXKE, YeM TIPH TIOA3EM-
HHX paspaborkax. Ho ¥MEeHHO OTKpEITHIE TOPHEE paboTH COMPOROXIA-
10Tcq HauGonee CyLIECTBEHHHMN HAPYILEHUAMM JaHmadTa ¥ THAPONO-
THUYECKHX YCIOBHIL paifoHa pa3spaboTok ¥ HapylLUeHHeM HAH [TONHOH yTpa-
TOH MOUBEHHOro NOKPOBA Ha 3HAYUTEALHEIX TeppuTopHAX (Tabm. 5.1).

MOXHO CHCNATE BHIBOA, ITO PACLiHPEHHE FOPHCTO AcAa, YBCIHUYEHHE
IOOHYH TTONE3HBIX HCKOMAEMBIX NPH CYIIECTBYIGIIHX TEXHOMOIHAX Beeraa
000payHBacTCA COKpallieHHEeM GHONOrHYECKH NPOLYKTHBHLIX 3¢MeNb H
HAapYIleHHEM CJAOXHBIIETOCH SKONOrHUECKoro pasHosecHs. YTo6s mon-
YePKHYTE MACIUTAGHOCTE YKa3aHHBIX HapylIeHWH, BBelIeH TEPMHWH «TeX-
HOTeHHRI Heopeabed»,

Tabnuua 5.1
Knacendmkaums HapyweHnit npupoaHoi cpeakd Ipu ropHkix padoTax
{A.M. HukaHopos, T.A. Xopyxasn, 1999 r.)

Bug Tun Fpyona
1 2 3
e
1. KoTnopaHb kapkepos
BripafioTaHHbie 2. TpaHwen u peipaboTiK nocneaHux
NPOCTPAHCTRA 1 38X0f0K
npoBans 3. Mpoeany o1 NoAseMHbLIX paboT

4. HaropHe!e kaHaBb

1. BHYTpPEHHWE W BHEWHKE NOPOAHLIE
OTBANG, CRONXEHHEI® U3 MPYHTOB C
GraronpuATHLIMK h3HKD-MeXaHN-
Nanpwad e HOCKMMU M BrPOBUOTIOrMYSCKUMH

HapyileHnn OTBanbHLIe NNoLAaM CBOACTBAMM

2. To xe, MapooTeansl U XBOCTOXpa-
HUAKLLA

3. To xe, ¢ HebnaronpuATHEIMY
ceOACTRAMU NOpoA

3ementyiie yyacTkr | 1. 303HWA W COOPYXEHUS

1104 NPOMBILINEHHHMI |2, UHeHepHBIe CoTH W KOMMYHHKa-

oGbekTaMu UM
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Oxonuanue mabn. 5.1
1 2 3

- e
HzmeHenne mgpono- |1. OBessoxusanne Tepputopmii
FHYSCKMX YCNOBHHA 2. 3aKncneHKe NOBEPXHOCTHLIX
paioHa paspaboTku | rpyuToBbIxX BOA
1. 2po3aua, BLIBETPHBAHWUE W PAIMBIB
NOPOAHEX OTBANCE

2. MNbinexne npu 0TEANC0GPa3OBAHUM

3arpazHeHWe npune-
rAILUX TEpPUTOpMI, [S- | OPEHWE NOpoAHBIX OTBaIOB
BO3AYLIHOM U 804~ 4. M'asonbinesoe jarpsaveHve

HOTO GaccelHOB NpY B3pLIBHLIX pafoTax

5. 3arpaamenme npu Gypexuu, norpy-
304YHO-TPAHCAOPTHBIX N OPYTHX

JKonomyecKkue
|Hapywenns

aboTax :
CelicMuyecKkre PaznoMs! ¥ NOABIKKA NPY BIPHIBHLIX
|Hapywenun paboTax ¥ ropHeIX yoapax

Paznuyaior ABa OCHOBHBIX €T0 THIA: HONOKHTENLHETH, (AKKYMYASTUE-
i), K KOTOPOMY OTHOCSITCSI OTBILI, TEPPHKOHbI, HACBITHBIE H HAMbIB-
LIC TOBEPXHOCTH, Y OTPHUATENbHBIA (BbIPAGOTAHHBIN) — LIAXTH, Kapbe-
iPbi, pa3pesbl, BLIPAGOTKA M T. 1. BHICOTa aKKyMYAATHBHEIX GOPM HEOpEb-
¢tha nocTuraer 50—80 M, npoTskeHHOCT — 1,5—2,5 XM; ITyGMHA Kapbepos
1Y COBpPeMEHHOM TEXHHKE MOXET AocTHYb 400—500 M 1pH WMpYHe Ka-
pLepHoro noas 100—200 M, a 414 pa3sMeIneHHS FOPHBIX MOPOa, OTCHIAE-
MLIX B OTBaJl, TPEOYIOTCA THICAYH A 3a4aCTYIO II0A0POAHBIX 3eMenb. ITpn
rakoit rIy6HHe BhipaGoTOK HEN3GEKHBI CEPBE3HBIE HAPYIIEHHA THAPONO-
[HUECKOTO PeXHMA, IPHBOAATINE K UCTOLUCHHIO NOA3EMHBIX H IOBEPXHO-
CTHBIX BOS,

3aKphIThIe (aXTHEIC) pa3paGoTKH TOAE3HEIX HCKOMAEMBIX 9aCTO TIPH-
BOJSAT K IPOBANAM — ONYCKAHMAM 3eMHOH MOBEPXHOCTH Ha 6—7 M, MHOI-
't:l Ha GONTBILINX TIOWAAAX, YTO IPHBOAMT K Pa3pyUICHHIO 35aHUH, KOMMY-~
NHKALHE H BbISHBAET HEOGXOAMMOCTE NIEpEMELLIEHMS 1IGABIX HACEICHHBIX
llYHKTOB Ha HOBble MecTa, [lonoGunle apreHus xapakreprb! st JoHGacca
1 KysBacca, a 3a pyGexxoM HMenn MecTo B BepxHecHaesckom KaMeHHOY-
1IbHOM BacceiiHe, B YeXUn H B LEHTPanbHBIX paiioHax AHIJIHH,

OaHako ropHsie paboThl — JaNeKo He CAWHCTBEHHAS NPUYMHA Hapy-
1cHust 3eMenb. C RaKIBIM FOOM BO3PACTAET BO3AEHCTBHE Ha NIPUPOLHbIE
KOMTTIEKCHI TpYDONposoaos. B HacTosmee BpemMs B Poccum anuua Maruc-
I'PAIbHBIX HedrTe- U Ta30NPOBOAOE cocTaBsieT cBbime 200 THIC. KM, a Po-
MWCTOBbIX — 350 ThiC. KM. Bonbias acts TpyGonpoeonos wenonbayercs
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A7 TPAHCNOPTHPOBKH HedTH U rasa. KpynHeHwne MECTOPOXACHHA Hed-
TH H ra3a HaXomaTcA Ha ceBepe Haiuei ¢rpaHbl. [Mo3TOMY 3HaYHTENBHAA
4acTh TPYGONPOBOOOE NPOXOAHT MO HauboNee PaHHMbIM JaHpadTaM TYH-
JApbl, NECOTYHAPH W Tairy, o TePpUTOPUAM C MHOrOJIETHEH Mep3TOTOR
(M.H. Ponzesuy, 2003 ).

T[Tp1 coopyKeHnH TPyCONPOBOLOB BHIPYSAIOTCA NPOCEKH B ICCY, YHWH-
TOXAOTCA KYCTAPHUKH, MOXOBO-TPaBAHOI# MoKpoB. B yenosusix Cesepa oHY
BOCCTAHABIMBAIOTCA Kpaline MeLneHHo. [o3ToMy no Tpaccam Tpybonpo-
BOJOB HAa MHOTMX YUaCTKaX YHHYTOXEH PacTHTEAbHbIA MOKPOB. B pe3yib-
TaTe 30ech DErPafUpPyeT MHOTONETHSA MEP3N0TA, PA3BUBAIOTCA NNPOLECCH
MEP3ROTHOTO KapeTa.

3uMoll NPH HUIKUX TEMIIEPATYPax BONYXa MepeKauka HedyTH W rasa
BO3MOXHA NHILL NPU UX mogorpese. O Toro ytobbl H3GeXaTh Acrpaaa~
UM MEPIIOTHHX TOJLL, TPUXOAUTCS NPOKIIAALIBATE TPYOONPOBONEL HA
NoBepXHOCTH 3eMa#. Ho B STOM CITyHae OHHU CITyXaT MPEnsITCTBHEM Ha MYTH
MHATPALWH XHBOTHLIX, HX CE30HHBIX TEPEMeLIeHHiR, Tak, ceBepHble ONEHH
He B COCTOAHHH NIPEOAOIETb TPYGOTIPOBOTHEIC TPACCH H B PE3YAETAaTS MO-
ryT NOTHOHYTL OT FOJIOAA.

B HedTe- M ra3onpoBoAax JOBONBHO 4acTo HHIBAIOT YTEUKH, KOTOPBIC
NPUBOAAT K 3arpA3HCHUIO NOYBOTPYHTOB, I0BEPXHOCTHRIX B MOA3EMHBIX
pol HeThI0 U rasom. TpyGonpoBoJbl NEPECEKAIOT ThICAYH PEK, PYYBCB H
pedek. B cnyyae aBapuy 3arpsisHsIOUME BEleCTBa GHICTPO pacnpocTpa-
HSTIOTCS 10 HAM Ha SonbluHe paccTosaHis. [TocneacTsHS aBapHit Py 3TOM
MHOrOKpaTHO BospacTatoT. Hanpumep, B sHBape 1988 . npowsouwia yrey-
Ka 43 MA3yTOMPOBOAA, U HeTENPOAYKTH MOMati B pycno pex# MocKBsI
U pajiee B BOL03a6OpH MOCKOBCKOTO BOKOMpoBoaa. B pesyisrate okono
2.5 MIIH. Y4eOBEK BB BEIHYXAECHBI B TCMEHHE YeThIPEX AHeH NUTh BOAY
¢ pe3kuM 3anaxoM HedTH. TToao6HOro Xe poaa yrpo3a CymecTByeT U B
Tex ciyyasx, Koraa TpyfonpoBoab NPoONoXeHb! MO AHY MOPEH WK nepe-
CEKalOT NPO/IUBLI.

B Ractosiuee speMa & Poccin pa3pabGoTaHa nporpaMMa npespalleHH
ee B MHUPOBOTC JKCIIOPTEPA SHEPIOPecypeoB, NpHYEM 0cobas pob OTBO-
IuTCA HedTH | rasy. [Ing ux TpaHCNOPTHPOBKH MPEATIONaracTes CTPOUTE b
CTBO FMTAHTCKUX ra30- HEPTENPOBOAOB Mo Tepputopiud CubHpu (noctas-
KM cTpaHaM Aauu), o aay Bantriickoro n CepepHoro Mopeit (nocTaBkn
Espone), a Takxke 110 AHy YepHoro Mopa (NocTasku B TYpUMIO W ApYTHE
ctparnl). OueBAIHO, YTO Mepes, MPaKTHIECKOH peannsaiel STHX amOu-
LMO3HEIX NPOTPaMM, KOTOPHIG, KOHEYHO, YKOHOMUYECKN NPHBJICKATE Ib-
Hbl, JOKHA OBTb NPOBE/cHAa OOBEKTHRHASH OLICHKA BO3MOXHBIX 2KONOTH-
YecKUX TOCIESACTBUI, 0COBEHHO B cliydae asapuil HIH T€PaKTOB.

{nasa 5. xonormyeckue npoinemb) OTALALHLIX OTpacHed NPOMBALINEHHOCTI

NATOCOEPA

rMAPOCOEPA

HeraTMBHLIe 3MeHBHNR B OKpyXaloulei NPUPoaHOH
Cpefie Npu 0CBOGHNM Heap

MameHenne pentbada MecTHOCTH (KapbepHble

BLIEMKW, TOPOUKOHBI, OTBANG!, XBOCTOXpAHMMLLE
uop.)

AKTMBIA3ALINA ONAECHBLIX TEONOTMHECKIMX NPOLSCCOB

(KapCT, ONON3HW), CCBOAHWE U GOBMKGHNS FOPHBIX
nopan

Hametierine dusnyeckux NONe# (reoTeMnepaTyp-

HOMo M Ap.), 0coBeHHO B paiDHaX BeUHOH
MEDINOTE

Xumuqecuoe 3ArPAIHEHWE NOHB, MEXaHWYECKDS

HEPYLLEHWE Mo

MCTOLEHWE BOGOHOCHBIX FOPHICHTOR M YXYLLEG-
HWE KEAYECTEA NOA3SMHBL M NOBEPXHOCTHLIX BOA

CHIEHOHWS PACXOA0B MArbIX pex, YpesmepHoe

acyuleHne GonoT, MOMB M rPHLIX NOPoA

3arpAaHese aTMOCEPHONS BO3NYXa BHIGPOCT-

MK METaHA, COpb, OKCHAOB YrNSpOoas U3 FOPHBIX
BbipaGoTor >

ATMOCOEPA

TasoebinensH1e U ropeHiwe OTBANOB, TEPPUKOHOE
(BuineneHue okewnob a3oTa, cepbl, yrnepoaa),
ra3oBhig¢ N HedhTANBIE NOXapE!

BhISpOGE nuinv Npu B3peteax s Kapeepax, 05ora-
WEHWUE NBINK PYAHBIMK ANeMeHTAMM

BblpoifeHe pacTUTENBHOCTW, MBemb bbbl
M3-33 YXYAISHUA Ka4YeCTBA NOBEPXHOCTHLIX BOA,
MPH BOADOTIMBAX 1 CHPOGCS CTOUHBIX BOA,

HapyLueHHe pACTUTENEHOI NOKPOBA NPH CTPOW-
TEMLCTBE KAPLEPOB, 3aX0POHEHHE TPABAHOIO

MOKPOBE NG OTEANAMK, TEPEUKOHAMAN 1 Op.

Puc. 5.1. 3rxonormyeckue nocneactenn paspaboTku He
R
{B.1. KopoBkun, N1.B. Nepenenscxuid, 2000 r.) P
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DRoIOTAMECKRe nocaeacTsis paspaborkn neap. OOLMHO Heapamm Ha-
3bIBAIOT TY HaCTb 3eMHOI KOPHI, I/Ie BO3MOXHA 1006142 MOJIC3HEIX HCKOTA-
eMEIX. Mexay TeM SKOOTMIECKHE H MHBIC PYHKIUMH HEAP HAMEOTO LIUPE.
Henpa 3710: 1) NCTOYHHK MHHEPATLHO-CHIPEBBIX H SHECPrETHHECKHX NpU-
POLHBIX PECYPCOB; 2) MECTO 3aXOPOHEHHS BpeNHbLIX BELIECTB U OTXONOB
NpoX3BOACTRA; 3) MPHPOAHBIC H HCKYCCTBCHHMLIC XpaHWIMila HedTH, ra3a
¥ HHBIX BELLECTB; 4) 0C0GO0 OXpaHsieMbIe TEPPATOPHH (MAMSITHUKH NPUPO-
B — KapcTOBble MEWEpbi ¥ Ap.); 3) cpeaa Wi BO3BEACHH: NOA3¢MHBIX
COOPYXCHHMA. '

[rapHas 3KoAOTMgecKas PYHKINs HEAD COCTOHT B TOM, 4TO, ABIAACH
eCTeCTBEHHBIM (YHAAMEHTOM 3eMHOM MOBEPXHOCTH, Il€ B OCHOBHOM M
cocpenoToyena XKusHb, HEAPA B TO Xe BpEMsi aKTUBHO RIMAIOT HA BCC KOM-
TIOHEHTHI 61rocdepbi. 18 UenoBeKa — ZOOGHTYNKA NPUPOAHDIX PECYPCOB,
3KNOYCHHBIX B HeIpax, NocAeaHNe ONPEASNCHHOS BPEMS ABIAIOTCA Hac-
ThIO CPEAR OOHTAHHA.

C Apyroii CTOPOHbI, Pa3paboTKa Help OKA3bIBACT BPENHOS BO3AcHCTBHE
NPaKTHICCKW Ha BCE KOMIMOHEHTH ApHPOTHO CPEdB W €€ Ka4ecTBO B Lie-
nom {pHc. 5.1). Her apyro# oTpacan XO3AHCTBA, KOTOPYIO MOXHO OBLTO BB
CpaBHUTH ¢ TOPHOAOGHIBAIOMICH NPOMEILLICHHOCTLIO MO CUTe HETaTHBHO-
ro BO30eHCTBUA HA NPHPOSHBIC KOCHCTEMEI.

[MpupoaHas cpeaa HCIBITHBAET SHAYUTEIBHBIC OTPALIATENLHEIE HIME-
HEHHUA W OpH TPAHCTIOPTUPOBKE MHHEPAIBLHOIO ChIphA, €ro nepepaboTKe,
CTDOMTENLCTEEC TOPHOPYAHBIX NMPEANPHUATHA, NMOAIEMHBIX COOPYXKCHUN H

T. B.

§ 4. PaunoHanbHoe Ucnosb3oBaHne Heap
M pexynbTUBaUUA HAPYLWEHHbIX TeppUTOpUN*

B cOOTBETCTBHH ¢ 3akoHOM PO «O Heapax» (1992 1) wiA NpenoTspa-
LWEHNUsE SKONOTHYECKONO M 3KOHOMHYECKOTO BPEAa HEAPAM HeoDXOIHMO!
1) 06ecnednBaTh ONTHOE U KOMILIEKCHOE TEOOTHYECKOE U3YUCHUE HEAP,
2) cobnroaaTh YCTAHOBAECHHbIA ITOPAAOK TO/IL30BAHUA HenpaMu, He Tonyc-
KaTh CAMOBOJBHOE MOIB30BAHUE HeApaMy; 3) HanGonee MONHO U3BICKADb

H3 HeZp H PAUMOHANLHO HCIOMB30BATD 3aNachi OCHOBHLIX I0JIE3HBIX HC- '

| KOTIAEMBIX H MOTIYTHBIX KOMTIOHCHTOB; 4) He JIONYCKATh BPEAHOIO BT~
Hust paGoT, CBA3GHHKIX ¢ NOMB3OBAHHEM HENPAMH, HA COXPAHHOCTD 3ana-
COB MOJIe3HBIX HCKOMAaeMbIX; 5) OXpaHATh MECTOPOXACHHMA TIONE3HBIX HC-
KOTaeMBIX OT 3aTOIUIEHHA, 00BOAHEHHS, TOXAPOB U AP.; 6) npenynpexiaTs

* TpM OATOTOBKE NAHHONO Paeia HCMOALIOBAHb MaTepHabi yueOHuka: Kopob-
xun B.H., Mepedenvexuis A.B. Dxonorus. — Pocton H/I1: «@eHuKcs, 2000.
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CAMOBOJTbHYIO M HeOBOCHOBAHHYIO 3aCTpOHKY niowaeii 3aTeraHng nones-
1tbIX MCKOUIAEMBIX; 7) NPEAOTBPALLATD 3arPSISHEHHE HEAD NPY NOA3EMHOM
XpaHEeHHH He(TH, ra3a N WHBIX BELIECTB, 3AXOPOHEHHH BPEAHbIX BEINCCTB
H OTXOZOB OPOM3BOICTEA.

B uensx npesoTspalueHis BOIMOXHOTO UCTOWIEH S IPHPOAHBIX P&-
CYPCOB H COXPAHCHHA 3aITacOoB HEAP KpaliHe BAXHO coONIoNATH NPHHLHO
nauGonee NONHOTO HIBICUECHMA H3 HEAP OCHOBHBIX M TIOIYTHBIX NOME3HBIX
UCKonaeMblx. CHeUHANUCTAMHE NOACTUTAHO, YTO €CNH NOBLICHTD OTAAYY
iteap Beero Ha 1%, MOXHO IOMOMHUTEALHO HOMYIHTb 9 MAH T YIS, OKOI0
Y mpa M rasa, cBbie 10 MIH T HedTH, OKOMO 3 MITH T XKene3Hoil ,pynu |
/IPYTHX NMOJIE3HBIX NCKOMaeMbiX, Bce 210 MO3BOAUT 3HAYUTELHO YMEHD-
IUHTB OTXOAM FOPHOA0OBIBAICIIMX NPEUIPHATHH H O310POBHTE 3KONOTH-
CCKYI0 06CTAHOBKY.

Baxueifiie# npobnemoit B o61acTit OXpaHb! M pallHOHAABHOTO #CIIONB-
SOBAHKA HEAP SBIAETCSH KOMIVIEKCHOE HCNOb30BAHNE MHHEPAILHOTO CHIPLS
BK/MN0Yas LIy6oKyio nepepaboTKy OTXONOB, KOTOPEIE CNEAYET paccma'rpu:
B4Th KAK OTHOKEHHOE BO BpEMEHH CHIPDE.

O6beMBl METATNTHYECKHX KOMMOHEHTOR B TOPHOTIPOMBILITEHHBIX OT-
X0AaxX CONOCTaBHMMBI ¢ 3aTIaCaMK KPYITHBIX MecTopoXxaeHuii. Tonbko B oT-
XOAAX TIPEANPUATHI LIBETHOM MeTammypruu POCCHH coaepXuTes: Menyd —
7. 79MAH T, cBHHUA — 1, uHHKa — 9,0, onosa — 0,54, HUKenst — 2,48, BOL-
(Jpama — 0,013, Mmonutaena, autus — 0,1 MIH T. VKaxeM trm’ m;pona.q
HOTPEGHOCTL B IMTHU, HANPHMEP, COCTABNET UL oxono’ {3 toic. 1. 0O6-
nee li%mec'rao XKene3a B COCTABE NOPHONPOMAILILIEHHBIX OTXCA0B co:‘:'ran-

Jsiet 170 MAH T, 4TO B HECKONBLKO pas N
(A Ko 2005 s pa3 NPEBLINAET €TC NPOU3BOACTBO B CTPAHE

B psine cTpaH npouecc yTUIN3aUHM OTXON0B FOpHOAOGHIBAIOLLEH TIPO-
MBLIITEHHOCTH HOCHT HHAYCTPRaIbHBIA xapakrep. Tak, 8 CLHIA u3 Bro-
PUYHBIX pecypcos B 1996 . 6bL10 nmoayueHo 53,9% notpebnennoit mean
21% sonbthpama, 21% Hukens, 8% xobajbra. B IOAP nocrpoes paa npen:
HPUATHIL, 3JAHUMAIOLIXCH KOMILTEKCHOM pa3paboTKoH TeXHOTEHHBIX MeC-

TOpoXAeHHH, [1poeKTHAA NPOKH3BOAUTEN LHOCTE OAHOrO U3 TAKHX KOMOH-
NATOB COCTaBAsAeT 18 MIIH T oTx00B B roa. K coxanenuio, B Poccun ytu-
JH3AUHA OTXONOB MOKA B OCHOBHOM OTPAHHYMBAETCA MPOH3IBOICTBOM
g:g;:;enmmx yﬁazmpnla\g%& H3 ropHoNpOMBIIEHHBX OTXOAOB Nepepa-
% eTcH He Gonee exero
o iy THOrO 00beMa 11 HYKA CTPOHTEABHOM

PeKyIETHRALHA HAPYIICHHMX TEPPATOpHIA. 3eMITH, 2 TOUHEE TTOYBHI, Ha
TAKAX TEPPUTOPHSX TEPAIOT CBOIO LIEHHOCTD B KpaiHe OTPHLATENBHO n,nu—
SIOT Ha OKPYXAIO'IYIO IPMPOIHYIO cpedy. [To3ToMy NpoBOaATCA KOMILIEKC
PABOT ¢ LEeNBIO BOCCTAHOBNEHHS HAPYIIEHHBIX 36ME/Ib, KOTOPhH Ha3bBa-

CTCH PEKYALTHBALMEH,
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B kaecTBe 0GBEKTOB PEKYALTHBALKH BRICTYNIAIOT: 1) 3¢MJIK, HapyLIeH-
Hble OPH CTPOUTENBHBIX paboTax; 2) 3eMiIU, HapyIeHHBIC BCNEACTBUAC 3a-
IPASHEHUS WX PA3IUYHBLIMH OTXOIAMHM (HanpHMeED, HedThio U HedTenpo-
AyKTamu); 3) KapbepHbIe BHIEMKH, MY/bAbl OCEAAHH, IPOBATBHBIC BOPOH-
KM, TEPPHKOHBI, OTBANbI HAP.; 4) TEPPHTOPHE NMOTHTOHOB TBEPABIX OTXONOB.

PasiualoT TeXHUYECKYI0, GHOMOTHYECKYI0 H CTPOHTENBHYIO PEKYIb-
THBALUIO.

B coctaB paBoT No TeXHHIECKOil PEKY/IFTUBALH BXOAAT. IU1AHMPOBKA
MOBEPXHOCTH, CHATHE, XpaHeHH¢ (B 6ypTax), TPAaHCIIOPTUPOBKA U HaHece-
HUE TICAOPOIHDIX TIOYB Ha HAPYIICHHBIE 3eMNM, (POPMUPOBAHHE OTKOCOB
poieMOK M T. . [enbio yKasadHOro BHAa peKYIBTHBAUHH ABJSACTCH, KAk
MpPaBIN0, TIPEABAPUTEILHAA MOATOTOBKA HAPYIIEHHBIX TEPPHTOPHIT MU
TOTO WAK HHOTO HCTIOJILIOBAHNS,

B npouiecce TEXHAYECKOHN PEKYNETUBALMH TTOJIHOCTBIO BIH YaCTUYHO
pa3BHpaioT TEPPUKOHH, OTBAMbi, XBOCTOXPAaHHITHILA, BeIpaboTaHHbIE NOX-
3eMHBIC MPOCTPAHCTBA 3aMOMHAIOT «IIYCTHIMHA» NOPOIaMH, 3ACEIMAOT Ka-
PbePHEE, CTPOUTENBHEIE M APYTHE BRIEMKH, YCTPAHBAIOT BOAOCMbI B TAY-
GOKHMX Kapbepax {a MHOTAA H 3aKauMBaloT TyAa He(pTh WIIH ra3, Co3faBas
cTpaTeruueckue 3anacer) u T. A. [locne 9THX onepaliHii MOBEPXHOCTL 3EM-
JI¥ BHPaBHUBAIOT.

BHOOrAIECKAA PEKWILTHBALEA [POBOAUTCS MOCHC TEXHWYCCKOR, OHa
HMeeT LIENTBIO CO3AAHHE PACTUTEIBHOTO MOKPOBA Ha MOAroTOBNCHHBIX Y4a-
crkax. C ee NOMOWEBK BOCCTAHABIHMBAIOT NPOXYKTHBHOCTE HAPYUIEHHBIX
3eMelib, GOPMUPYIOT 3eeHbIH NaHIIAPT, COILAIOT YCIOBHS LI OOUTAHIAA
XMBOTHBIX, PACTCHHM, MHKPOOPTAHH3MOB, YKPSILIAIOT HACKHIMHEIC IPYH-
ThI, MPEAOXPAHAA UX OT BOAHOM ¥ BETPOBOH 3PO3HH, COIMAIOT CEHOKOCHO-
nacTOMIIHBIE YTOOBA H T. 4.

TIpH 61aroNMpUATHLIX YCAOBHAX PEKYNLTABALNI0 HAPYHICHHRIX 3eME/Ib
OCYLIECTRISAIOT HE 110 BCeM JTanaM, a BhGHpaior KaKkoe-Jubo OnHO mpe-

¥IMYLIECTREHHOE HaNpaBnesne (Tabn. 3.2).

Tak, HAPUMED, Ha TEPPHTOPHH, HA KOTOPHIC OKA3BIBAIOT OTPHLATC/1b-
Hoe BO3AeiiCTBHE ra30-ApIMOBbIE BHIGPOCH] IPOMBIUIICHHBIX TPEANPUATHH,
Hanbo/ee NepeneKTHBHO (M 3KOHOMU4ECKH ONPaBIaH0) CAHUTAPHO-THIH-
¢HMYECKOE HAMPABNECHUE PEKYLTHBHPOBAHHA: BhICAAKA Fa30yCTOHYMBBIX
pAacTeHHI, YCTPOIACTBO YHACTKOB, 3aKPCILICHHBIX TEMH HAKM HHBIMH TCXHU-
YeCcKHMH CPeICTBAMM.

VuUTBIBASA MACCOBbIi XapaKTep 3ArpASHEHMS NPHPOMHOM CPelH HEPTHIO
H HedTeNpoNyKTaM#A, BAXHO TIOABEPTHYTH PEKYTBTHRALMK 34rpA3HEHHEIC
roupsl. C 3710ii Lenbio NPOBOIST PAIJICHHE H a3PalMIO MOYBLL, HCTIONBIOBA-
HHe CeuHaNbHbIX GaKTepHii, MoceB CTelHATbHO MOoA0GpaHHRIX TPAB H Op.
(noapobHee 06 FTOM CM. T1aBY «3allliTa MOYBEHHOTO NIOKPOBA»).
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Tabauya 5.2
OCHOBHLIE HANPABNEHWUA PEKYNETHRAUMN ¥ BMOL nocnegylowero
HCNONBLIOBAHKA PEKYNLTUBHPOBAHHLIX 3OMEfb

Hanpaenenue
pexynLTUBaLMK BuAa MCNonNb30BaHKA PEKYNLTHBWPOBAHHLIX 3eMenb

NecoxosnAicTeeHnoe | NeCONUTOMHUKK, hecoHacaxaeHus oﬁu;efb XO3AHCTESH-
HOMO W NOMe3AWNTHORO HaNPaBNEeHUA

CenkckoxoaancTeeH- | CeHOKOCH!, NAcTOMWA, MHOFONSTHIS HACANAGHMA, Nalw-
Hoe HW, CAOOBBI® YHaCTKH

BopoxossiicteenHoe | BoaoeMbl pasnuyHOIG HaZHAMSHUA, BKRIOYAA prGopoa-
JecKue

PexpeauyvorHoe Bopoemt! Ans 02A0POBUTENbHLIX LeNeil, 30HH OTALIXE,

TYPMCTHYECKME Ba3bl W CNOPTUBHEI® COOPYHEHUN

CaHnTapHo-rtrmedn- | Hacamashnwe raaoyCTORYMBLIX PaCTEHWH, YHACTKW, 3aKOH-

“ackoe CepEHPOBAHHDBIE UNH 3aKPENNEHHBLIe TeXHHUYSTKMMKM cpen-
CTBAMH
CrpouTensHoe 3AaHuA, coopyXeHHA W [pYrne 06 HEKTLI NPOMLILASHHO-

rPEKAAHCKOTO M WHOTG HaaHaueHU:, PasmellsHue oTea-
NOB NpPOU3BOACTEA

B psane cmy4aes OCYIECTRISIOT CTPOMTENBEBIH ITAN DEKYABTABAINM, TP
‘YTOM Ha NOATOTOBAEHHLIX TEPPHTOPHAX BO3BOLAT 3XAHUNA, COOPYXEHHH
JPYTHE OOBEKThI.

C uensio ynopanoueHus paboT 1o peKyNLTHEGUMH HapyIIEHHbIX Tep-
PUTOPiI CNEAYET PYKOBOECTBOBATLCSA HOPMATHBHO-MHCTPYKTHBHBIMH JO-
KYMeHTaMU U cooTeeTcTRyiomuMi 'OCTamu. B wacTHocTH, AeifcTByer
FOCT 17.5.3.04—83 «Oxpana npupoasl. 3eman. O61mme TpeGoBaHUS K pe-
KYIBTHBALHM 3EMEJIb>.

B zakaoueHne nomuepkHeM creayioiliee 06CToATeNLCTEO. BoccTaHoB-
IcHue HapYIICHHON TEPPUTOPHA, BOIBPAT INIOAOPOAHS TIOYBE, BOCCO3IA-
11HE PACTHTEIILHOTO MOKPOBA — 5TO PELLICHHE NIHLTL 4aCTH Mpobnemel. Bax-
[0 BOCCTAHOBHTL BCE KOMIOHEHTH NPUPOAHOH Cpeab, NOCTpalaBlude B
PC3YTBTATE M3BACUCHHA NONE3HBIX HekonaemeulX. HHaue roeopsi, HeoBxo-
1{MO NPOBECTH KOMITIEKCHYIO PEKYILTUBAIMIO NPHPOAHOH Cpeasl, B KOTO-

PO, KK U3BECTHO, AEUMCTBYIOT NPMHIIATILL «BCE CBA3HO CO BCEM» W «3a
Bee HAOO TUIATUTh.
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§ 5. ACTOMHUKM 3arpasHeHns NpUPOAHON Cpeab!
B o6pabaTbiBalouwer NPOMBILLINEHHOCTH

Bce 0TPAcIH NPOMEUIEHHOCTH SABSIOTCS 3arpsISHUTENAMU MPHPOL-
HOM Cpelibl, OTIMYASICh JIMINb ACCOPTUMEHTOM, CTENEHLIO OMACHOCTH H
06BeMOM BHGPOCOB (COPOCOB), 2 TAKXKE KONNIECTEOM TBEPABIX TOKCHIHEIX
OTXOLOB.

JKniIKue 3arpA3HAIOLLAE BeLECTBa 06pa3yIoTes pH KOHAEHCALINW apoB,
PACTILINEHHH W Pa3NiBe XHUAKOCTCH, B Pe3YALTATE XMMUHECKAX peaKTIviii,

Ta3006pasHple 3arpa3HUTENH GOPMHDYIOTCA B PE3YALTATE XHMHUECKHX
peakunii, HanpuMep, OKHCACHUA, ofKHTa PYR M HEPYAHOro MAHCPANTBEHOIO
CHIpBs (LIBETHAsA MCTALTYDTHS, IPOM3BOICTBO peMenTa). [ipH cxuraHumn
TOIUTHBA 0OPasyloTCa OIPOMHBIC KOTHYECTBA ra3000pa3HbIX COEAUHCHUA —
OKCUABI CEphl, a30Ta, YIAEpoaa, TAXeNbX U PATHOAKTHBHBIX metamon. Pe-
aKIIMH BOCCTAHOBAEHWS TAKXKE ABNSIOTCS HCTOMHHKOM razoob6pasHbIX 3a-
PASHAIOIUHX COSAHHEHUI, HANPAMEP, MPOH3BOACTBO KOKCA, CONAHOM KHC-
JIOTH 113 X10Pa M BOJOPOKa, aMMMaKa U3 aTMOCGEPHOTO a30Ta H KHCIOPOIa.

MOLIHBIM HCTOUHWKOM ra3006pasHBIX COCAMHEHHH ABIAIOTCH XHMU-
YecKUe peakliiy PAIoXeHHs (MpOH3BOICTBO docthopHux yaobpenuit),
BNEKTPOXHMUYECKHE TpoLecchl (POU3BOICTBO AmMOMMHWSA), BHIIAPHBA-
HHe, JNCTULNATINA,

TpoMbiteHHas MRNb 00pa3yeTCa B PE3YABTATE Mexaduyeckoil o6pa-
BOTKM pamTHYHBIX MaTepuanos (SpobieHue, pasMon, B3PHIBAHUC, 3aMmon-
HeHHE, Pa3spaBHUBatKE), TEIUTOBbIX TPOLIECCOB {CKuTaNHue, TPOKATHBAH HE,
CYILKa, MNaBIeH¥e), TPAHCTIOPTUPOBKH CHTLYYIX MATEPHANIOB (TIOTPY3KA,
npocensanne, Knacchdbuxauus).

Wz nceif MACCH 3aTPH3HAIOWNX BELIECTH, MOCTYNAOLUIHX B arMocdepy
OT AHTPONOTEHHbIX UCTOUHHKOE, OKOJO 90% cocTapnaIoT Ta3006pa3Hbe,

10% — TBEpABIE M XMIKHE BEIHECCTBA.

TIaBHbIMA MCTOMHHXAMH 3arpa3HeHHs atMocdepsl ABIAOTCA: 1) Teil-
NIOBbIE PAEKTPOCTAHLIHM W TCILIOLIEHTPAIHN, CKUIAIONHE OPraHuiecKoe
TOMAKBO; 2) TPAHCTOPT; 3) uepHas H UBETHAA MCTALIYPIrid, 4) MalIHHO-
CTPOEHHE; 5) XMMHYECKOE TIPOU3BOICTBO; 6) nobrva U MepepaboTKa MU-
HEpAaNBHOTO ChIPba; 7) OTKPHITEHIE HCTOYHHKH (a00H14a, CENIbCKOXO3AN-
CTBEHHBIE TIANIHN, CTPOMTEALCTBO) (Tabu. 5.3).

KoHKpeTHBE 3arpA3HAIOLIME BeILeCTBA, NOCTAB/IgEeMbIC B arMocepy
TeMH HJIH MHEIMHA OTPAcAsAMH MPOMBIILEHHOCTH, MPHBEACHB! B Tabn. 5.4.

ComIACHO OLICHKAM CNEUHATHCTOB, COCTAB 3arpA3HAICILINX BEUICCTB,
ONPEAETACMBIX IPEXAE BCEro pasHoobpasieM HCXOAHOTO CHIPhA H TCXHO-
JOoTViei €ro nepepaboTKM, NPeACTABNEH CIEAYIOLMMA JAHHBIMIA: OKCHAL
yraepona — 28% cymmapHoro BeiGpoca B arMocdepy, ZHOKCHA CepHl —
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t6,3%, oxcuan asota — 6,8%, aMmmMnak — 3,7%, 6exsun — 3,3%, cepoyr-
sepon — 2,5%, cepoponopoa — 0,6%, Tonyon — 1,2%, aueron — 0,95%,
Beuson — 0,7%, amxnopatau 0,6%, cepran kucnora — 0,3%.

Tabnuua 5.3
ﬂo.l'lﬂ, BHOCHMAA OCHOBHRIMM AHTPONONEHHBIMHA HCTOYHHKIMHA “

B 3arpA3HeHue atmocthepul

Biug AeATENLHOCTH Maccosan gona 8 cymmapioM BeiGpoce
BCOX 3arpAHAIOWMKX BeleCTs 3a rog,%

Bce BUGKL ThaHenopTa - 50—60 o 1

NpounssogcTeo napa, TENNOBOH U

ONGKTPUYECKOM IHEPTUW 1015

MpOMBILINSHHBIO TEXHONOIMK

W NPOLECCH! FOPEHIS 15=-20

CxuraHwe oTX000B ' 5

Tabnuya 5.4
OCHOBHbI® MCTOUHMKM 3arpsisHeHMA aTMOCHepHOro so3fyxa .
{A.®. Mopagux, A Jl. XosaHcxuii, 1998 r.)

Mpynna Asposonun

asoobpasnbie BLIGPOCK]

] NO,, gﬁ a Take Cﬁ. anenergb
OTAbI M NPOMBILIAEHHEIE Nedw| 3ona, caxa | {(HCHO), opraHuuecie KMCnoTh

Bens(alavpen
802! HES) NH39 Nox, CO,

HedrrenepepabaTtriBayan Mbinb, caxa YreBsopopods, MepKanTaHsbl
HPOMEIUNSHHOCTD ’ KMCIIOThY, ANbaSrMas, ICBTOHI:II,
KaHLUePOTeHHBIE BelllecTBa
B saBucHMOCTH 0T Npouecca {H,S,
XMMHUECKAR CS,, CO, NHa, KicnoThl,
HPOMBILLNEHHOCTE Aune, caxa OPraHAuecKue BatlecTsa,

pacTeBOPUTENM, NaTYUMe BOLLOCTBa,
Cynbthugst M Ap.)

$05, CO, NH;, NOx, diropucTiie
MeTannyprus W kokcoxdmuss |11 OKCHA! [COBAUNHEHNS, LiABHUCTLIe

xeneza COBIMHBHUA, OpraHNqeckme
Ieememsa, GeHa(a)nmpen
B aa
l opHanA NPOMBILINEHHOCTE  {TTbinb, Caxa q:ﬂo:::g::: g';nol:::uu:m fco
OpraHnyeckne BoLLecTBa)

NH3, H;S (MHoroxoMnoHeHTHEIE
CMECH OPraHWYECKUX COBAMHEHHIA)

| mwesan npomuiwnesHocTs  |Meine

{ IpOMBILLNEHHOCTE

« (DOATENLHLIX MATEPHENOB Mbine CO, opraHyeckne COequHeHMA

HpnoidiLCHHAS SKON0THA



226 'Pas,qen |, Ixonoruveckne NpobneMil POCCMYN M OTAGMLHLIX OTPACNER HKOHOMUKH

ITpH 3TOM CAeayeT OTMETHTE, YTO B NOC/EAHHE rOAbl BHOPOCLI B ATMOC-
depy 3aTPA3HSIOINX BELLECTB NPOMBILLICHHBIMH NPEANPHATHAMH CHHIH-
nuck, Ho, K COXANCHUIO, 3TO NPOH3OLLTO HE MOTOMY, YTO GLUTH peanu3ora-
bt 3PGEKTHBHBIE 1IPHPOLCOXPAHHBIE MEPONPHHTHS (BHEAPEHHE NPUPOLO-
¢OEpPEeraIoNInX TEXHOAO Wi, YCTAHOBK 3 (HeKTHBHOTO rasorbUICO4HCTHOIO
OBOPYAOBAHHS M T. 1.}, 4 H3-33 CYLIECTBEHHOIO CNIANA PAA NPOH3BOLCTB.

MpPOMBILIEHHEIE CTOUHBIE BOALI OTJIHUYAIOTCH GoNLL M pa3sHoobpa-
IeM COCTARA H KOHLEHTPALM 3arpa3HAOLMX BEWESCTR, YT0 OTPCAENACT-
C5l XapaKTEPOM NPOUIBOLCTEA, @ TAKXKE CUCTEMOMH BOAOCHAGKEHNS H OTBE-
nexud (taba. 5.5).

Tabnuua 5.5

OCHOBHbIe BUAL 3arPAHEHNA NPOMBILNEHHBIX CTOYNLIX BOA
(N.P. Taybe, A.T. Bapanosa, 1983 r.)

fipeanpuATA

ArPAIMVITENH

4yepHoi
METANMYPrWM

KOKCO-
AMMHUACKHE

MALWHG-

CTPONTENbHLIG
nedprenepe-
IpaSaTisaroume
KOWEBSHHbIS

TOKCTHNLHBIE

UBETHOR
MOTANMYPIHH
CHHTETWMBCKOH
XAMWH

BasacH:

miHepanckoie | 5-8 | 34

opraHwyeckne |  — — — - - +

PacTeopeHHLIS HEOPraHWHBCKHE!

XNOpUAH 02 | 34 - 3 1-3 | 23 4

cynieharsl 24 - - 2-3 3 — 34 -
2

£

oh

thocdarh
Luasnabl
et
mapraHsy
Xpom
CBUHBL|
LMHK
KanMHiA
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fpumeuaHne, 3Hak + 03HAYAST BOIMONKHOCTL PUCYTCTBMA 3ArpAHATENA 8
HEOMWILUEHHOM GTOKE; MMCNIOBLIS 3HAYEHUA COOTRETCTBYIOT CONBPHANHUIO 3aTPASHU-
TenA, Miin: 1 — eauunusl, 2 — BecsTkM, 3 — COTHU, 4 — ThICAYM, 5 — necaTiM
THICAY, B — COTHW THICAM.
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Huxe B 1aba. 5.6 npusenensl 06beMbr IPUPOAHOH BOUN, KOTOpan 34-
1pssnaeTc A0 3HaveHHs TLAK BpeaHbiMy BewecTsaMu npy noayueHum
I 'rupoaykra (C.B. fkosnes, A.K. Crpesxon, A.A. Mazo, 1998 1),

Tabaua 5.6
Konuyecreo Bogbt, 3arpazHaemoii Ao snavennn NAK NPUMECAMM,

CONYTCTEYIOWMMI NOYYeHNIC 1 T TOBApHOIO NPORYXTa

HaumexosaHwe npogykra Sarpr3neHo Ao sHaueHud
naK, w* eoabi

(.¥ynNbhaT AMOMUHNA CUULEHHbIN, 14% ALO, 80
CyNbaT ARIOMUHKA HBOUNLERHRIA, 9,5% Al,O4 40
Mensanuli kynopoc, 53% FeSO, 120
Wasects, 100% Ca0 110

| nikunia varp, 100% NaCOH 930
Xnop, 100% Cl 1050
|Knwcnota cepHas, 92% H,S0, 70
Kucnota conavan, 32% HCI 120
LynbUT HaTpuA GaaBopHbIN, 92% Na, SO, 3500
il1ant NUCTOBaA 1800
ATHOMUMWA TTUCTOBOW 4400

L.0Aa KanbUUHUpoBaHHan, 98% Na,CO5 3550
OnexrpoaHeprus (1 kBry) 0,26
lonnueo (1 TYT) 600

M3 Tabn. 5.6 caeayet, YTO NpH NONYYEHHH, HANPHMED, | T XUuKOro
viopa 80 yposua [TIK 6yner sarpsisueno 1050 M upupontoii soas He-
HOCPEACTBEHHO HA MECTE ero [POH3BONCTBA.

K 3arpsisHHTENSIM, KOTOpPbIE BHOCAT B CPey OOHTAHHA YENOBEKA IPO-
AIMIAICHHBIE CTOYHBIE BOLbI, 106aBAAIOTCA BPEAHBIE BEIIECTBA, COAEPNa-
HIICCS B MOBEPXHOCTHOM CTOKE TIpeanpuaTuii (taba. 5.7).

O6pabarbipaiollas MPOMBIIAEHHOCTE HACHUTHIBAET JeCATKH OTpacaeii,
10K/1d8 M3 KOTOPBIX HMEEST CBOM TEXHONMOTHYECKHE OCOBGEHHOCTH, CTeLH-
(pneckue xapakTepHbie TOALKO ANst Hee BulGpocsl (c6pock). Huxe pac-
 MOTPEHML TE U3 OTPACAE], KOTOPBIE CHOCOBCTBYIOT HAHGOAEE 3HAYHMOMY
W PHIHEHHIO NPUPOAHON Cpedbl.
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Tabnuya 5.7
XapakTepHcTMKA NOBEPXHOCTHOrO CTOKA HEKOTOPbLIX NPOMBIUWNEHHbIX
npeanpuaTui, mrin (B.U. Ceaneukui, Afl. XoeaHckui, 1992 r.)

Coaopxanme sarpazhuTeneil B croxax, mrin
CocTas nosepx-
HOCTHOPO CTOKA o =
’ HadTenepepadarer MeTannyprmye-
yronuHod ' | pawwero samopa | cxoro komGuHaTa
DO~ AOX- . amo- | ]
ae80# TansiW AeBoi TanbIW — BEPT.
pH 6,5 - - - 7.8 8.4
9,4
BuaetueHntie 42-2890 |263-1300| 260-3730| 3103800 | 1250 | 3230
BOWOCTBA
Hedwenpoaykte, | 13-300 6-27 10-50 | 35-1280 11 17,7
macna XMK 8-44 512 |250-1000] 220-910 62 8,6
1BMKy 12-70 - 30-340 | 38-260 4.3 4.8
Obuwee 70-2200 { 120-243 | 300-640 | 320-740 | - -
conecofepxaHue
xnopuae 261129 5-13 15-75 1990 8,5 3.0
Cynuparte 17137 | 43136 | 50460 | 110-375 87,5 47,9

§ 6. UepHan v useTHas MeTannyprvs

Yepras MeTaulyprus. B paMkax MeTan1ypradecKnx KOMGMHATOB NoJ-
HOrO LHKIA Pa3sMeLAlTCA OCHOBHEIE NPOH3BOACTBA (MOAMOTOBKA PYAM,
TIPOM350ICTBO KOKCa, BBIILIABKA YYryHa, CTAH, MPOKAT METaLIa) i 00CHy-
KHBRIOUIHE (SHEPreTHYECKOE, TPAHCTIOPTHOE, PEMOHTHO-MEXaHHYCCKHE
cayx6n1). B Hacrodiee speMa 00BbEM MPOU3BOAMMOrO METANIa HA TAKKX
KPYNHBIX IPeANPUATHAX, Kak Cesepetanb, MarsnToropekuit, Hopoaumneu-
KU TIPeBBILIAET 7 MAH T (IIPH NPOEKTHLIX MOLIHOCTAX OT 10 A0 14 MIH. T
METaJUIA B rof).

IMponiecchl BHITAGBKY YyTyHa W MepepaGOTKH €ro Ha CTallb CONPOBOX-~
AA10TcA BEIGPOCOM B aTMochepy padiM4HbIX BpeOHbIX beilecTs. [loacyuu-
TaHO, YTO BLIGPOC NBUTH B pacyeTe Ha | T mepedenbHOre YyryHa CoCTABAsET
4,5 xr, IMoKcHaa cepsl — 2,7 xr, Mapranua — 0,1—0,6 kr (ana cnpanku:
BBITUIABKA 4yryHa B Poccu okono 50 miH T exxeroano). Hapsiry ¢ ykasaH-
HBIMH, B aTMoc(epy NOCTYNAIOT TAKHE BPeAHEIE BELIECTBA, KaK COCAMHE-
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i11st MBIIbSIKA, docdopa, CYpbMBL, CBHHLA, TTAPHM PTYTH, UIMAHHCTHIL BO-
HOPOA U CMOJIHCTBIE BelecTBa, MCTOUHHKOM 3arpa3HeHUs BO3AYXA AHOK~
CHJIOM CEpbl ABNFIOTCH aroMepaLiHoHHLIe $abpukn (Tabn. 5.8).

Tabnuua 5.8
XapakrepucTHKa aTMocthepHIX BLIGPOCOB METANNYPrUYECKNX
npeaAnpUATWA
MpomsBoaCTEO Aonna Bbpoca, %
: Nbifnk 50, co NOx
ArnoMepayUrHoHHan thabpuka 34,3 82,5 62,5 25,0
KoxcoBbIW Uex 11,1 0,9 7,5 7,0
HomeHHui uex 1,7 1.6 2.7 —
KoHBepTepHLH Liex 83 0.6 0,4 -
MapTeHOBCKHMA Lex 4,0 0.6 0.2 15,0
MNpokaTHId Yex - 3.0 - 8,0
|PesoHTHEIA Uex 1,1 0,2 4.3 —
TpaHcnopT 0,3 0,3 5 -
|l azoBoe xoaqiicTRE: — - 7,5 -
Llex orHeynopoe 2,7 0,2 0,1 -
JHEPTETHIECKWE YCTaHOBKU 36,9 7.5 - 40
Npoune 9.6 2,6 9.8 5,0

Bo BpeMs arnoMepauuu (OKYCKOBbIBAHUS) M3MENbYCHHON PYAbL MPO-
NCXOMMT BHITOPaHHe cephl M3 cyabdocoaepkanux pys (nupuros). Tocnen-
nue comepxart 4o 10% cepol, a MocsIe aT/IOMEPALIHH €€ OCTACTCS BCENo THIIL
0,2—0,8 %. MostoMy BrI6poc SO, MoxeT cocTaBuTh A0 190 kT Ha | T pyasl.

IMpy arroMepauiK KOHUEHTPAINS (THJIH B OTXOOALLUX ra3aX COCTABMIA-
er ot 2—7 go 15—20 r/m>. TIpu 310M cpenHvii cocTap mhijti (%): XKesnesa —
S0, OKCHAOB KpeMHHs, KAMhLIHA W ATIOMUHUA — OKoAO 10, OKCHIOB yrie-
(Wild, cepbl M MarHHUA IPUMEPHO TO 2, 3HAYNTENbHOE KOJUMECTBO BINH
ufipasyercd H MpH TPAHCTIOPTUPOBKE aIIOMEpara, AposIEHHH W FpoXode-
1IIH HCXOJIHbIX KOMTIOHEHTOB.

BOABUIMHACTEO COBPEMEHHLIX 3aBOJAOB YePHOH METALIYPIHE MMEIOT
1IUXM KOKCOBAHM# YrNeil 11 OTACACHHSA TTO MepepaboTke KOKCOBOTO ra3a.

[MTpx pasMoste yruist, 3arpyske LUNXTH B GaTaper M BLIPYIKe KOKCa Ha
KIKCOXHMHUYECKHX TPOH3BOACTBAX 0GPA3YIOTCH YTOAbHAS NbLUIL U caxa. B
HpoLecce KOKCOBAHHS BBIASNACTCS a3, COASPKAIIHH Maphl YIAEBOAOPO-
108 (CMOTUCTEIX BelecTB). KonvuecTso razoobpasHbx BhGPOCOB coCT2B-
et 3—5 M3, cMonucThix Bemects 0,2—0,5 Kr Ha [ T HCHOAB3YeMOTO yrisa
tlopaaun A.®,, Xoeanckuii AJl., 1996 1),
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CuHTaETCA, YTO HAHBOMEE CEPLEIHOE 3aTPASHEHHE BOIYXA MPOHCXO-
AT 1IpH MOKPOM TYIIEHHH KOKC&, B NPOLIECCE KCTOPOTO BLIAGAAETCA B Cpea-
Hem (kr/1): 0,01—0,04 ruapocynstmaa, 0,05 ammuaka, 0,006 unanuaa,
),08-—0,1 deHona. Mpu HarpeBaHMK KOKcoBbIX BaTapeid KOKCOBLIM H KO-
ACUIHAKOBBIM Fa30M B OTXOAALIMX FA3aX MOXeET coacpkatsed 10 2 r/m?
awoxeuaa cepbl U 0,2—1,0 r/m* anokenaa asota. MoryT 6bTh 0BHapyXe-
HBl KOMNGHEHTH CMOMBI, OeH3(a)Upes, CepoBoLOpea H Ap.

Ha puc. 5.2 npHBEACHB JAHHBIE MO BLUILTABKE YYTYHA H CTAIH ¥ HHTET-
pwILHLIM BbiBpocaM B aTMochepy NPeInPHATUAMU YePHCH METANTYPriun
B nepuoa 1995—2004 ri. (A.Q. AymnAos. [Tpupogno-pecypcHbie BEAOMOC-
™, Ne 30, 2005 ).
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Puc. 5.2. Mpou3BoACTBO HyIYHA M CTANW K BbIBPOCH! BpedHBIX BewscTe
B aTMoCcthepHLIiA BO3OYX, B % K 1995 1.:
1 — gbifiIaaxa yyayna; 2 -- guifinagka cmaii; 3 — aniBpocsl & YERoM 110 ompacnuy

AHANM3 JIAHHBIX PUC. 5.2 TOKA3BIBALT, 4TO B nepuoi 1995—1998 rr. Ha-
PALY €O CHHXESHHEM BBIMIABKH UYTYHA H CTAIH A0EKBATHO YMEHAILIANUCH H
sbiBpock B atMocdepy. HanpoTtus, B Gonee no3nHuii nepuod Ha oHe po-
cra npouzeosctea (127% s 2004 1. no cpasHeHnio ¢ 1995 r), npoucxoaunno
HEKOTOPOE CHHXEHUE KonuyecTsa Bubpocon: no 80% B 2004 r. o1 ypoBHa
{995 1, Dro HE COBCEM AOMMUECKH OUBACHHUMOE HBNEHUE IKCTIEPTH CBA3DI~
BAIOT € T€M, 4TO OTPACHL NPOMBIILIEHHOCTH — «4YE€PHAs METAJLTYPIHA» 11O
Obueco3sHoMy Knaccudukatopy oTpacieil HapoIHOTC XOo3ndcTBa
(OKOHX) BxaiouaeT He TONBKC BHILIABKY YYTYHA W CTAU, HO Y B0OBIMY H
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OBOTALICHHE XeNe3HOH PYAbl, KOKCOXUMHUICCKHUE LIDOHIBOLCTEA, BLIRYCK
rpY0 ¥ Apyrue BUABI ASSTEABHOCTH, MOCTYIVIEHHE BPEAHLIX BELIECTR B aT-
rOCPEPY OT KOTOPbLIX BXOOHT B COCTAB OBLWEOTPACACBOrO BRIGROCA.

B cTOUHBIX BORAX KOKCOBOIC NPON3IBOUCTHA 15 KAUCCTEE OCHOBHOIO Be-
NCCTRBA-38rPHEHHTENSA BRICTYNAET (BeHMI (A0 2 1/1), KPOME HEro MacTo NpH-
CYTCTBYIOT UHAHUAB, POAAHWIBL, CMOJbl, MACIHA.

JoMeHHOe 1IPOU3BOACTBO SIBNAETCH KPYNHBIM 3arpA3HUTENEM aTMOC-
(epbl, BLIGPAcHIBAS NBUTE, AHOKCHA CEPLI, OKCHI YINEPOA, OKCHAbI a30Ta,
ceporosopos. OcobeHHO 3HAYRTENbIB BLIOPOCKH CTOYHLIX BOA, OBPAIYIO-
MIUXCA B MPOICCCE NPOU3ROACTRA HYTYHA. OHH COREPKAT YACTHIKH PYABL,
KOKCA, H3BECTHAKA, A TAKXKE XUMHUECKHE COSAUHCHMST — CYAWPATHI, XI0-
bl M Ap. JoMeHHbIi TPOLECe CONPOBOXAIETCH BLIXOAOM AOMEHHBIX
HUEKOB 1 wnamoB. Ha t T uyryna npuxonutes ot 0,4 10 0,65 1 NOMEHHBIX
n1akoB. COCTaB UX CROXEH, B HHX BCTpeYaeTca I6 30 XMMHUCCKHX 18-
MCNTOB. OCHOBHBIE M3 HHX — Si0,, Al,0;, CaO n MgO. Jina roponos ¢
MCTAUEYPIrAYECKHMH 3aBOJAMU NpoBIeMa XPAHEHHS NOMCHHBIX IIAKOB
0coOCHHO aKTYANLHA, TAK KaK OHW XPAHATCA B Npeaeiax 3aBoACKON TUIO-
MULKH, 3aHMMasA TEPPHTOPHH W 3arpaiHsis okpyxawuyo cpeny. OcolbieH-
Ho 0CcTpa NpobaeMa WAAKOB i ropoziax crapeiiiel metanayprinyeckoil Hasel
CIIHB — Ypana,

JoMeHHbIH (KONOUIHMKOBLIA) a3, 00pasyOUIHiics PY FrOPEHHU KoK~
vil, COCTOHT Y3 BMOKCHAA YINEPOAA W a30Ta, OKCHIA YIVILPOIa, BOLAOPONa W
merana. UMes sHauvTensHyIo yaenbHYIo TeIoTy cropanus (1o 4 mILx/m%),
01l HCMOAL3YETCH Kak TOTLIABO. [1pH 310oM ras, HanpasiseMbiit noTpeture-
110, A0MKEH OhITh DOMHOCTHIO OYMLIEH OT TBEpUbIX Yacrul, Konuuectso u
COCTAB FIBUTH 3aBUCHT OT BHAA CHIPLA, COACPRAHHE €€ B KONOIIHIKOBOM rase
vocragaset 20— 300 kr/T cbiporo yyryHa, KoHueHTpaums 10—200 r/m. Tlbnb
COCTOHT U3 MaCTHL KeNesa, TOIBa, (MIOCOR, itpucanok. B KucnopoaHsix
KOlBEpTOpax Nbuib Ha 80—85% cocTonT U3 OKCHIOB Xeeaa,

3HAYMTENLHO 3ATPIZHAIOT aTMOCHEPY BHIOPOCH MAPTEHOBCKMX H KOH-
PCPTICPHBIX CTANCILTABHIIbHBIX LexoB. T1pH BBIIUIABKE CTANM B MAPTEHOBC-
kUX NEYax NBINbL 0Gpasyercd MpH OKHCASHUH METATINYECKOH HXTH U3
HIIKE, PYABL, H3BECTHAKA M OKANHHB, HAYIHKX HA OKHCICHWE npuMeceh
THIXTBE, ¥ H3 JOAOMHTA, IPHMEHAIOLLIErOCA /UTA 3anpanki noa nevyu. B ne-
M0/ KHITEHHA CTAIKE BRIACAAIOTCA TAKXE NapLl METANNA, OKHCIOB LTaKa
1 Meranaa, rassl. Tpeobnazanias yacTe NbliM MAPTEHOBCKHX Nevelt co-
v 1OMT W3 TPHOKCHAA Xenesa (67%) w okcuaa anioMuHns (6,7%). Mpu Gec-
KNCIOPOAHOM npouecce Ha | T MapTeROBCKOH cranu eniaengerca 3000—
1000 M> rasos ¢ KOHUEHTPaLIMEH NLUIM B cpeateM 0,5 r/m3. MNpu nenave
LNCAOPOAA B 3OHY PACILIaBASHHOIo MeTaLNA TIbIIe00pasoBaHue MHOMOKpaT-
10 yBeTHYHBaeTest, AocTiras 15—52 r/m?. KpoMe Toro, mnasaeHue cranm
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COMPOBOXITACTCH BLIFOPAHHEM HEKOTOPHIX KOIHYECTB YINEPOIA H CEphi, B
CBA3Y € 9eM B OTXOUAMX Fa3ax MAPTEHOBCKHX nedeil mpy KUCa10poaHOM
OYThE coaepxurcs Ao 60 Kr oKcHaa yraepoaa U ac 3 Kr IHOKCHAA CEpHl B
pacuere Ha 1 T BHIAIABAAECMONA CTANN,

DrapHON 0COBEHHOCTBIO KOHBEPTEPHOIO MpoLlecca ABAsSETC noayde-
HHE CTAIH M3 XUIAKOrO YyryHa 6e3 npiMeHeH!a Tonuea. Baperue ctanu
MO TAKOMY NPHHIHKITY OCYLUECTB/IAETCA B KOHBEPTEPaX NYTEM NPoaYyBaHHs
KHAKODO YYTYHA KHCIOPOAOM, UTO O0eCe4HBaeT BHITOPAHHE HEXENATe 1 b-
HbIX NpAMeceit, HanpaMep MapraHua, docdopa 1 yriaepoaa, ConepXaliiica
B IEpeOcAbHOM UyTyHe. O6pazyiomHecs JHIMOBRIE a3kl COCTOAT W3 Yac-
THILL OKCHAOB KPeMHUs, MapTaHLa H rocdopa. B coctape AbIMA COIEPKNT-
¢ 3HAYUTETBHOE KOMHMECTBO OKCHAA yrnepona — 0o 80%. KoHuenrpauus
NLUIH B OTXONSAUIMX 433X COCTABARET NPHMEPHO 17 r/M?,

MacwTabs ¥ cneudHKa B03aeHCTEBHA CTANEIUTABHILHOTO NIPOU3IBOI -
CTBA 3ABHCAT OT IIPUMEHAEMOTO MeTO/1A TIaskH ctani. HanBoarinyw onac-
HOCTb OPEACTABBIOT MAPTEHOBCKHE [1eUH, Aaowue Ao 30% okcuios azo-
Ta, BeaMKH % BRIOPOCH MAABUIALHON TIEITH, COCTOAMIEH B OCHOBHOM M3
oxcuaa xemesa. Ha 1 T MapTeHOBCKO#H CTANH NPpUXOAMTSS A0 15 Kr nbLIK,

CHIBHO MBUTALUM IPOH3BOACTEOM ABIACTCA NPHIOTORNEHHE GOpPMO-
BOUHEIX cMecel. JluTefinblii nex Ha 100 Thic. T NHTLA Npu XPeKTHBHOCTH
itieyaapnusanng 70—80% swibpachisaet B atMocdepy Ac | ThIC. T NLUTH
B Iof.

ITo akcmepTHBIM OLICHKAM YieAbHBIHA BEIX0I TBEPALIX, ra3006pasHbiX
H XUAKUX OTX0A0B Ha | T NPOKaTa B LIEJIOM e YepHOH METALTYPTHH CO-
crapifetr: uutaku — 500—1000 kr, mnamem — 80—120 Kt cyxas neiab —
80— 120 xr, okanuHa — 30—40 K1, cTOuHsE Boab — 250—300 M?, TexHono-
rugeckue rasbl — 8000—10000 m>. CyMMapHO OTXOALI IPEANPUATHSA Yep-
HOUt METAIUTYPrHE IMPEBbLIlIAIOT 06BeM BHIMYCKA MepHBIX META/LIOB B 2—
4 pasa.

B npokaTHOM NMPOW3BOACTBE ONIACHBI CTOYHBIE BOIH, 00pasylounecs
NpH ropaueit mpokarke. OHA HMEIOT TeMnepaTtypy 10 80°C H conepxar cep-
HYIO KHCIIOTY, cyiikbaT Xenesa, XI0pHAH, CYbhaTh, B3BEHIEHHBIE BElIE-
CTBa.

B raapBaHMYECKHX HEXaxX B BEHTWISUHMOHHBIH BO3LYX BAHH TPAaBJICHHA
BLUIENHAIOTCA NAPHl CEPHOM, COMAHOMN, A30THOM 1IN NAABHKOBO# KUC/IOT,
KOHLEHTpaLUHsA KOTOphIX coctaBnseT 30—500 mr/mM3, Onepauuu BopoHe-
Hug, docdaTHpoOBAHUA U T. II. COMPOBOXKIAKTCA BhiAeJeHHEM B BO3AYX
TOMEILEHHH PA3ITHUHBIX BpeIHbIX BelecTs, Ocoboil TOKCHIHOCTBIO OTIN-
Ya10TCA PACTBOPHI LIHAHKCTHIX COMelt (Npy LHAHHCTOM THHKOBAHHH), Xpo-
MOBOIt M a30THOH KACIOT.
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APBapHH Ha MPEONMPHATUAX OTPACAH NPHBOIAT K 00OCTPEHHIC KO0~
I'Mueckoil CHTYAUKH B peruote, CTponTensCTBO O6LEKTOB SONBIION MOII-
HOCTH TIPH HEACCTAaTOMHON npopaboTKe BONPOCOB acnUpaldH, BEHTHAA-
IIHH, MbUIETa300MHCTKH ITPHBOAHT K NOCTOAHHBIM aBAPHITHEIM BLIGPOCaM
B aTMOcPepy 3HAYHTESABPHOrO KOAHYECTBA BPEAHbIX BEWECTE,

BrusiHHe MeTannypra4eckoro 3aBofia Ha IKONOMHYECKOE COCTOSTHUE
ropoaa sengercd onpeaensiomum. K npumepy, ¢ JInneux, roe pacnono-
KeH HoBosHImenKu it MeTanayprudeckuii KOMGHKBAT, BXOIUT B YUC/IO TOpPO-
MOB ¢ MAKCHMAJTbHBIM 3arpAsHeHHeM aTMocthepsl, H B COCTABE NOMIKTAH-
TOR TPEBATHPYIOT BLIGPOCH KOMGUHATA KaK MO OBLeMY, TAK ¥ 110 BRIAM
COCNHHEHH T Ha €T0 MO0 MPUXOANTCH cBbiine 90% ob11eropolcKHx BHG-
pucoB B atMocepy. Bokpyr KpynHbIX KOMGUHATOB YHUYTOXAETCA PACTH-
Te/bHK NOKPOE, 3aTPA3HAIOTCA NOYBH H MOBEPXHOCTHHIC BOIHL.

Hsernas metaanyprus. Bpeanbie BemecTBa 06pasyiores Npy NPoM3Boa-
CTHE TTHHO3eMa, ANIOMHH KU, MEIH, CBUHLIA, OJIOBA, IMTHKA, HUKENS U ApY-
I'HX METAJIIOB B Ievax (IS CheKaHHs, BHIUTABKH, 06Xura, HHIYKIHOH-
1IbIX ¥ Ap.), Ha JIpobuNbHO-paMOJIBHOM 0G0OPYICBAHHE, B KOHBEPTEPaX,
McCTaX MOTPY3KH, BEIFPY3KH H NIEPECBUTKHA MATEPHANIOB, B CYIIH/bLHEIX ar-
peratax, Hi OTKPBIThiX ckfiagax. B ocHOBHOM npeAnpHATHA uBETHOH Me-
IULTYPTHHA 3aTPA3HAIOT ATMOCHEPHBIIN BO3IYX AMOKCHIOM cephl (75% cyM-
MapHoro Buibpoca B arMocdepy), okcHaoM yriepoma (10,5%) i mLuTbIo
(10,4%).

[peanpusaTHa UBETHON METAUIYPIHH TIPH BCEX PANIHYMAX B UCTIONb-
tYCMOM CHIPBE H BHIAX TEXHONOTHYECKMX MPOUSCCOB AMEIOT HECKONBKO
OGLLHX 9epT Bo3aeHcTBIA, BO-[IepBHIX, OHH ARAAIOTCH HCTOYHUKAMH 0O-
CIYILICHHS B OKPYXAIOWIYI0 CPEAY pasIMUHBIX KAHUCPOTEHHBIX BELIECTR, B
HEPBYIO 04epeib THXEIBIX MeTANAoB, Bo-Broprix, ofpa3yiyres mUTakH, oT-
NH'IAIOHHECA YPESBEIYAHEIM Pa3HOOOPa3HeEM H 3HAYHTEILHO GOMBIIHMY
ofybeMaMH, 9eM NPY NPOH3BOACTEE IYTYHA (Ma 1 T FIpH BHITTAaBKE HUKES —
uo 15 1, Mean — 10—30 7). B 10 Xe Bpems Kaxnas 3 otpaciell IBETHOH
MCTAYDUHH HMEET CBOM cheumdudeckue 0COBEHHOCTH 3arpsa3HeHu.

IekTpoans Al,O; Iid MOIyYeHHs alIOMHHUA NIPH TEMIEPaType A0
450 °C conpoBoxaaercd BHOPOCAMH ra30B, COAEPXALIMX MHOIHE COeqM-
e ¢ropa. [Aapodropun u TBepase GTOPHAM (IPEACTABIAIOT cobotl
1:1160ee OMECHBIE BEILECTBA B ITOM NMpoLecce. VAeasHbIH BuIGpoc coeny-
ncnil propa MoXeT nocTHraTh 15--20 Kr Ha | T BHIMYMIEHHOIO amoM-
1nsi. HasectHo, 4T0 GTOPHIBI NP MONAZAHAN B OPraHU3M CTIOCOBCTBYIOT
BHMBIBAHHIO KANBLHA W3 KOCTEH M CHHXXCHHIO COAEPXAHUSA €T0 B KPOBH.
[1pH BALIXaHMH PTOPHALL CHABHO IIOPAXAIOT ABIXATE/AbHBIE TTYTH.

[TpH BLIMIaBKE CBMHUA H3 CYIBOHAHLIX PYI Y PYIHEX KOHLEGHTPa-
ros MOTYT 06pa30BLIBATECS OKCHAB MBIIULIKA, TOMaAAl0NIME B OTXOLIUIHE



238  Pazgen | Inonoruveckue npoBnembl POCCHIA W OTAENLHLIN OTPACHEH IXOHOMWKM

rasbl, OKCHALL MBIIUBAKA MOTYT TAKXKE CONPOBOXAATh BHIMAABKY MEAH H
CYPbMMbI. -

MHor1e roposia, rie pacnonoxXeHs NPeImpUATHA LBCTHOH MeTannyp-
FHUY, SBAHIOTCA TOPONAMH 3KONOTHYECKOTO DEICTBUA B ciily ocoGoil onac-
HOCTH HAXOAALIWXCH 3neck mponssoacTs ( KapaGaw, KaMenck- ¥pansckuid,
Opck). OcoBoe MeCTo cpe OpeArnpHATHR OTPACIH TIO ROIAEHCTBHIO HA
OKPYXawinye cpeay 3anumact Hopuancknit ropHOMETANIYPrHYECKHH
KomBunar. Flosromy Hopunbsck B TEUEHHE MHOTHMX JIET 3aHKHMaET Bedyiliee
MECTO CpeaH roposos PoccHH no arMochepHOMY 3arpsi3HeHHIo.

§ 7. Xumunyeckas n HeprexMmu1eckan NPOMbILUNEHHOCTD

XuMuuecKas npOMMINIENHOCT, XUMUUECKUE TIPSANTPUATHA XapakTepy-
IVIOTCH OTPOMHBIM ACCOPTUMEHTOM BRITTYCKASMOH NPOJIYKLIHH, CPedH KO-
TOPO €CTh KPYNHOTOHHAXHAA, HCYHCITAEMas AeCITKAMM MItH T (cepHasd,
as0THas, pochopHas K CONSHAA KHCAOThL, MHREPAIBHBIC YIOBPEHHA H AP.),
HO UMEETCH U MATOTOHHAXHAA, UCHHCAACMAS TOHHAMH H IAXE KHAOrpaM-
Mamu (HanpuMep, peakTHBH ). Bo Beex cnyuaax s atMocdepy Noctynaior
BpeOHme pelnecTsa (Tabn. 5.9).

Ipy peann3aliii TEXHONOTHIl REOPraRAYeCKHX BEllecTB MOXHO BblIE-
JIHTH TPH OCHOBHRIX 3aTPA3HWUTENS —— OKCHAB CEPhl, 230TAa H B3BELICHHBIC
yactunibl. B To ke npema dwkcupyerca okono 400 HeHOpMUpyeMBIX 3a-
IPSI3HAIOIINX BEILECTB, HMEIOWMX IUPOKHIH IMANA30H OTIACHEKIX CBOKCTB.
K HiM MOXHO OTHECTH aMMHAK, Xnopoeoaopoi, throposogopon. Hexpu-

Tabnuya 5.9

Bribpochl 3arpAZHAIOIIMX BOIEeCTB B XMMHUYECKOM NPOU3IBOACTRE
{B.W. BpemwHakigep, 1989 r.)

XuMuveckoe npou3BoACTBO 3arpAsHAKWME BeleCTBA

CepHOoRn KMCNOTB OKCuaR Cepbl, CEPHAA XMCNOTa

AZOTHUH KMCROTH Oxchab a3oTa

Xnopa ¥ rnapokcHaa HaTpua Xnop, XNopocoaspKaune COeanHEHNs
BUCKOIHOTO BONOKHA CepoBopopoa, aucynedhup yrnepopa
CynepdrwocdaTta CoeanHenna ropa
PTOPMCTORDHOPOAHON KUCAOTH CoeauHenus dTopa

PoctpopHON KKCNOThI CospivHenus gropa

CnoxHblx ypoGpeHni d1op

Llennonoses napocynbgug, AHOKCHa cephi

Oxeug yrnepoaa, anepernan,
YIReBOA0POAD, OPFAHWYECKHE KUCTIOTHI,
AWOKCHO CEpbl, AKOKCHA a30Ta

OumiieHHo# HedTK
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TCPHANBHBIE 3ATPAIHAIOILNE BEMIECTBA HE3HAYHUTEIBHBI 110 06BEMY, HO HX
MHOro0Gpa3ne NPEICTABMSIET TPOGAEMY Ansl paBOTH OMHCTHBIX COOPYKe-
1mi, [MpeanpuATHst HEOPraHUYECKOH XMMHN CO3A410T BLICOKHE YPOBHH
JATPASHEHHA ATMOCEPHOrO BO3AYXA, MOBESPXHOCTHHIX BOL U MOYB JHOK-
CHHAMU H AMOKCHHONCAGGHhMH BelecTBaMH (A.C. KypGartora, 2005 r.).

B npou3BoACTBe OPrAHKHYECKHX BEMECTB OCHOBHLIMU 3aTPSSHUTENAMH
ABRAAOTCA YTIEBOAOPOAbl H OKCHIB YIAEPOAA, BLIGPOCKH KOTOPBIX HCUHC-
JSIOTCS MHOTHMH TBICHY4AMH TOHH. HO HMeoTea ¥ TOKCHYHDbIE BELIEeCTBE,
HOPOCH KOTOPBIX XOTH 1 HeBOMbIIME, HO KpailiHe onacHble. Cpean HUX
HOAHUHKTHYECKUE APOMATHIECKIE COSTHHCHUA: BeH3(a)nupeH, nepuncu
OcH3(e)nupeH, GeH3(KH)NEPHAEH 1 ap.

Pewrenne akonornueckux npoGnem B OTPACIN OCTOKHEHC IKCTUTYATS-
nuci MopansRo U H3HYECKH yeTapesHiero obopynosanus (60% — sken-
hyarupyetes 6caee 10 ner, o 20% — cabiue 20 set, no 10% — Gonee 30).
llpoHcwennue s NocAeIHNE roAbl KATACTPOMBI HA XHMHYECKHX NPEANDH-
#Tnax B ¥de, Crepnntamake, Tomeke, AHrapeke, Canasare, Crasponone,
HPYTUX FOPOIaX, MOCTOAHHBIE NOKANLHbIE B3PLIBE H PA3PYLLEHUA 0DBeK-
TOB € YEJIOBEYECKHMU XEPTBEMH, 3apaXeHUE aTMOCHEPLl U APYTHX OBBCK-
TOB OKPYXAIONICH Cpenbl CBUACTEABCTBYIOT O TOM, YTO CUTYANMSA B OTPACIH
KPHUTHYECKAA.

HedrenepepaGaToipalowas npomsimvieanocts. HedrenepepaGaThipaio-
ntue sasoas (HI13), orHocsmmecs K KpYnHOTOHHAKHbIM POH3BOICTRAM,
BLMYCKAOT roplovHe H CMa30qHbIE MATEPHANBI, BUTYMBI, 21eKTPOHbBIH
KOKC, ApOMATHYECKHE YrAepoAoponni. OCHOBHLIE BEIOPOCK BPERMLIX Be-
nweTs B aTMocdepy Mo TEXHONOMYeCKHM npoueccam HI3 npuseneHw 8

16a. 5.10.

Kpome OCHOBHbIX, BHIAEATIOTCS U CTICLU(DUYECKHE 3arpasHAIOLIME Be-
NICCTBA; PTOPUCTHIE COSIMHEHHS, NEHTOKCHA BAHALNSA, METH/IMEPKANTaH.

Tabauua 5.10
IMUCCUA NONMOTAHTOR NpW nepepaboTre wedTn (A.C. KypbaTtosa, 2005 r.)

TexHonorudeckuin npouece Coc-ra:g BbOpOCOB
KaTanuT KA KpKVHI OKCHA Cepbl, YINeBoAopOaLl, ansaernabl,
wiec ammuak, NOx

BLIGpOCH: HEIHAUMTENLHLI, MOTYT
EbGpacLIBATECA YINEBOAOPOaLI, AMMWAK,
COpPOBOACPOA

faTaNUTUHECKMIA TMOPOKPEKHHI CO, NH,, H,S

ofecoepuBaHne H,S, MepkanTanul

|BHICOKOBAKYYMHEA NEperoHKa heroNb

KaTanMTUYSCKHM pedopMUHr
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Co crouHsIMH BogaMit HI13 B MOBEPXHOCTHBIE BOABL NOCTYNAET 3HA-
YUTeIbHOE KOAMUECTBO HeTempoayKkToR, cynsdaToB, XIOPHAOB, COelH-
HeHUi a30Ta, HEHONOB, CONENR TAXENbIX META/IOB. BolbiwoH NpodaeMoi
HT13 a1pAaioTes TOKCHYHBE OTXOMAB, COCTOAIIAE U3 XHMHYSCKH aKTHBHBIX
ra3oB, OOPA3YIOMIUXCA NPA 3KCAIYATALIMY OYHCTHBIX COOPYXEHHI.

Toa06HO METAIUTYPIMUECKYM, IPEANPUATHA HedTenepepabOTKM ABs-
10TCA HauGonee MOLIHBIMH 3arPA3HUTENAME B Npefenax ropojos, Ti¢ OHU
pasmetnenbl. Cpenii HedTenepepabaTbiBaIOLIYX NPEXITPUATHYE HAWGONBIIN-
MH MaciITaGamn BoaaeiicTens omaMyatotrca HosokyGemescknii, AHrapc-
Kuit, Omckuit. B ropogax, rae CKOHUCHTpHpoBaHo Heckosibko HI13, — Hpoc-
JaBIe, ¥dha — WMEHHO 3TH MPEINPHATUA COIAJIOT OCTPYIO 3KONOTHYEC-

KYI0 CHTYaLIHIO,

§ 8. MawmHocTpoUTeNbHas NPOMBILLNIEHHOCTL

* [IpaKTHYeCKH B MOGOM ropoae, a TeM Gonee NpOMbIINLICHHOM LUECHTDE
WMeIOTCA MpeanpuATUS MAalIHHOCTpoeHus. B onHoM chyuae 310 eANHHY-
Hble NIPSANPUATHA, B APYTUX — IpYNIa pasiuuHbX MO CIeUHATH3AINA
MAIMHHOCTPOUTENBHDIX TPOH3BOACTB. Kak W Ha npeanpHaTHAX M1oboil oT-
DACTH POMBILLIEHHOCTH, B MALIMHOCTPOHTENBHOH HMEIOT MECTO BHIGPO-
Chl BpeIHbIX BEWECTB B arMocdepy, ¢Opochl B BOAHYIO CpEay, a TAKKE obpa-
3YI0TCA TBEpABIC OTXO0Abl M PH3NYSCKHE HINYSCHUA.

B sni6pocax s arMocdepy MOXKHO BEIIEAHTS NbLTb PANIHYHOIO rpaHy-
JIOMETPHYESCKOTO COCTABA, IMOKCHA CePbi, OKCHA YIIEPOAa, OKCHIIL 230Ta,
cepoBogopoi, Kpome Toro, BRIBPackiBaloTC MACSHLIA U CBApOYHbIH a3p0-
30JTH, PACTBOPHTEIH apOMAaTH4eCcKOTO psiaa (0eH30, TOAYO, KCHIION, ale-
TOH), YIIEBOIOPOAS! 2QUPHOro psina (GensuH, yaliT-ciiput). B nponec-
cax CBAPKH K MaiKU BLLAENSIOTCA MAps! OKCHAOB XKese3a H iIHHKA, a3p030-
JIX Mapranlia, KpeMHHs, MEAM, @ Takke GTOpHIOos M 030Ha. OnacHylo LS
3M0POBbA 4CHECTOBYIO NMBb BLLACIAIOT IPHMEHSCMbIC B NPOH3BOACTEE TETT-
JIOM30AAUMOHHBIE H 3BYKONomomaowne Marepuansi. [Ipy nposeacHHu
OKDACOYHBIX paGoT B aTMOCGhEPHBIA BO3IYX NOCTYNAIOT Tapbl OPFraHAYeC~
KWX pacTBOPHTE/EN TAKOKPACOUHBIX MATEPHANOB H a3PO30NIH MUTMEHTOR.

[Ipu paBoTe METAAIOPEXYILHX CTAHKOB MPHMEHAIOTCSH, KAK H3BECTHO,
CMAa304HO-OXIAKIAIONME KIKOCTH (MAcna, SMYILCHH). ECTecTheHHO,
YKa3aHHBIE BENIECTBA onazaoT B Bo3ayX. [Ipu cyxoi obpaboTke Meran-
210B aGpasHBHBIMM UHCTPYMEHTAMU (HaTIpUMeED, IPH LLTMOBKE) BHLACAA-
ercs aGpasuBHast kb, MPeECcTaBNAIOLIAs GOMBILYI0 OMaCHOCTD ANlS 3L0-
POBBSI YSJIOBEKA.

MaIHHOCTPOHTENAbHBIE MPEAIPUATHA ABASIOTCA MCTOTHHKOM CYIIXe-
CTBCHHOTC 3arpA3HEHHst CTOUHHIMH BogamH. Ocoboi TOKCHYHOCTBIO BHI-
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ACISIOTCH CTCYHBIE BCOB TPABHJIBHEIX OTAEAEHHH M rATbEAHHYECKHX Le-
0B, TIe OHH MO CBOEMY JeHCTBHIO HANOMHUHAIOT Aabl. TpaBUNbHEI pacTBOp
OOBIYHO COCTOMT M3 CEPHOIM MK COMAHON KUCAOTH. KOHUCHTPALIUA HX B
CHCXEM pacTBope coctasnser ot 15 no 20%, a s orpaborasHoM — 4,5%. B
CTOMHBIX BOAAX, 00pasyOLIMXCd IPH TPaBNeHHH LBETHBIX META/LIOB H MX
CINABOB, COAECPKATCA KPOME OCTATKOB KHCJIOT TAKKE KATHOHB METAJUIOB
113 1IPOTPaBAeHHBIX 3aTOTOROK. QKoo 40% CTOKOB COCTARTAIOT XPOMCO-
HCPXKAILHE CTOYHBIE BOBI.

Teepable OTXOAB MAIHHOCTPOUTENILHBIX NIPSANPUATHH PAZNHYHOM
CHELHANM3ALINN OTIIMYAITCA OTHOCHTEABHO OOHOPOIHBIM COCTABOM —
'ICPHBIC M LBETHRIC METAJLTBL, OKANIMHA, ropeiasg (POpMOBOYHAA CMECh, Ape-
reCHHA, IIAcTMacchl, GyMara, KapToH.

Pa3BHTHE CPeACTB.CBA3H, TENEBHACHHA, KOMTILIOTEPHOH TEXHHKH, ANS
1ero TpedyeTes NPHBAEYEHHE BLICOKOKBANMGUUMPOBAHHBIX CIELNATHC-
0B, OCYIIECTBAACTCA MO NMOHATHRIM MPHYMHAM B OCHOBHOM B ropoax,
npexae BCeTo KpynHLIX. Macurrabel 8034¢HCTBUSA COOTBETCTBYIOUINX [IPO-
IROACTB HA MPUPOAHYIO CPEAY, HECOMHEHHO, MEHbBIIE, YeM Y TPATHNLIHOH-
X OTpacneil MallHHOCTPOSHUA, NOCKONBKY HE00XONHMOCTh BHIYCKA
oc0B0 YHCTLIX MATEPHANOB TpebyeT YBAKHTENILHOIO OTHOIICHHA H K YHC-
rore OKpyXawplleid, 0coGeHHO NPOU3BOACTBEHHON, cpeanl. ONHAKO OTX0-
16 NPOUM3SBOACTRA ANeMeHTHOH Gaskl DBM, nmoaynpoBoqHUKOB, MATHKT-
HLX MATEPHAICE Y OP. COOEPXKAT TSKETbie METANIE, COSAHHEHHA KpeM-
HUS, TePMAHHA, MBITIBAKA, 4 B BHOpocax B aTMOCc(hepy MPHCYTCTBYIOT XOTH
il HE3HAYMTENBHBIE MO KOMMYECTBY, HO pa3HOOGpasHhle IO COCTABY BHICO-
KOTOKCHUYHLIE BeliecTBa. CpeaAM HHUX €CTh H TAKHE, XapaKTep BIMAHHA KO-
FOPBIX HA OPraHH3M YETOBEKA H3YYeH HEACCTATOYHO.

[Iymbl 1 BUGpANHA OTHOCATCH K MHCNY CHCUH(HYECKHX BHIOB 33-
| PSI3HEHNA Cpelbl ODHTAHUSA H ABAAIOTCH HENPEMEHHBIM CITYTHHKOM MHO-
IHX TEXHONOTHYECKHX NMPOLeccoB: paboThl BEHTUNALMOHHBIX CHCTEM, Ha-
COCOB, KOMIPECCOPHLIX YCTAHOBOK M Op. (Tada. 5.11).

Tabnuua 5.11
ypOBHII 3BYKOBOrO AaBMNeHWA HA PAINMYHBIX TEXHONOIMYECKMX CTanMAX
MAWMHOCTPOWTENLHLIX NPeanPUATHA

¥Yposnwm 3ByKOoBOrO
Buasl npon3BCACTE w5, ob
1 2
cTanennasunsHoe 74— 103
npoxaTHoe 118 — 122
NUTeRHOE 105—-115
KY3HEMHO-NPECCOBOS, IITAMNOBOMHOS 115-130
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OxonvyaHue matn, 5.171

1 2
obpeate, reo3nuntHeIe M AP. PYGUNBHBIE MALIMHEL, 110115
HOXHULE!, NONYABTOMATH M ABTOMATHI
CBapOqHbe paboTbl 100 - 105
METanNOPEKYLUME CTAHKW 100 — 106
3ATOMKA MHCTPYMEHTA 85 - 90

§ 9. MpOMBILNEHHOCTD CTPOUTEAbHBIX MATEPUANOB

KPpYTIIHEM ACTOUHWKOM TBEPABIX YACTHLL, 3Arps3Hs oKX HPUPOIHYIO
cpeay, SBASIOTCS 1ICMEHTHbEE 3ABOAL, H3RECTKORLIE MEYH, YCTAHORKHK TIO
[POU3ROACTRY MATHEIUTA, achankTa, neun o6xura kupnuya. HanGonelnas
HACTh TA3006PA3HBIX NPOAYKTOR 0BpazyeTCs B NPOH3BONCTRE TleMeHTa NMpH
00XWra KNWHKEDA, OIHAKO, OHH PEAKC MPERMIILAINT JOTYCTHMbIE 3HAUYE-
B, [Tpy 0B6xre KNPMUYA MOTYT BO3HUKHYTb BRIOPOCH coenuHeHHH dTo-
Pa ¥ AHOKCHAA Cepbl, B CTEKONLHON NPOMBITIIEHHOCTH BO3MOXHBI REIGPO-
Chl PTOPA H OKCHIOR A30TA.

CocTaB TBEPABIX Y4CTHLL IEMEHTHBIX ¥ M3BECTKOBBIX 3aBOAOB —~ Kap-
Gonar kaneims CaCO,, okena kansums Ca0, ueMeHTHBIR KAHHKeD, LINaK,
UEMEeHT, TJIHHA, YToab 1 ap. [Tpi 3ToM Ha 06beM BHIOPOCOB OT HIEMEHTHBIX
3ABOMOS BAMAET TCXHOMOTHYECKAA CXeMA MPOUIBOACTBA — <«CyXasg» MAK
«MoKpasts. C skonoruyeckoil Touku spedus (3ddekTUBHOE OTACNEHKE
TIbEIIH) MOKPAS cXema, Nalouias MEHbIIWE KOHUEHTPALIMKM MBIEBhIX BLIO-
POCOR, ABIAETCA Gonee NpeanouTHTEAbHOH. Ho uaiue npumMeHseTcs cyxoi
METOJL BCIEICTRUE OOABLIOH NPOH3IBOLNTEABHOCTH M JKOHOMHYECKOH ach-
(PEKTHBHOCTH.

TTeyn obGxura KHPIHYA MOTYT BhITH MCTOYHHKAMU BHIOPOCOB COCHH-
e dropa, tnagneiM 00paszom ruapodrropuaa M kpemuedropuaon, Kak
HPARHIIO, BHOPOCH WX HEBSJIMKH H XAPAKTEPU3YIOTCs HEBLICOKMMH KOH-
LEHTRATMAMH, H HX BPEAHOE BOIACHCTBHE OrPAHUYHMBASTCA HENocpen-
CTBEHHOH BIHI0CTLIO K HCTOYHHKY.

Cornacio oueHKaM ClICUMANACTOB, TIPOM3BOICTBO UEMEHTA M APYTHX
BSDKYIIHX, CTCHOBBIX MATCPHANOB, ACGCTOUEMEHTHBIX W3AENMI , CTPOMTENb-
HOH KEPAMMKH, TEMJIO- ¥ 3BYKOU3OTALIMOHHBIX MATEPHANTOB, CTPOUTENBHO-
ro 1 TEXHUYECKOTO CTEKIa COTIPOBOXAAETeS BHIOpOcaMu 8 aTMochepy nbian
H BIBEICHHBIX BEMNECTR (57, 1% oT cyMMapHOoro BLIOpoCa), 0KCHAA YTepoaa
(21.4%}, nmokenma cepil (10,8%) 1 okernos asora (9%). Kpome 1010, B BLIG-
pocax npHeyIcrsyior cepososopoil (0,03%), gopmanbnerii (0,02%), rony-
ol (0,029), 6enson (0,01%), nentokenaa sanaanst (0,01%), kewnon (0,01%).
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Bokpyr 3aBOJOB, NPOUIBOAALGIX UEMEHT, acOCCT H APYrHe CTPOUTENLHbIE
AITEPHANDBL, CTOXHAUCE 30HB! C MOBLILICHHBIM COLEPXKAHHEM B BO3UYXC
bel{a)IMPeHa, NBU, B TOM YHCIE LEMEHTHOM, N APYrUX BPEAHBIX BC-
IHCCTR.

CTpOMTENLHBIE U OTACTOUHBIE MATEPHALI 4BNHIOTCH OCHORHBLIM CPet-
CTHOM CO30aHWS 300POBOH IKONOrHUeCKH De30MacHOi XKHUIOR cpeaw.
(" TOYKH 3PEHHS THTHEHBI CTPOUTENbHbIE Y OTACNO U HLIC MATEPUAI B AOK-
1 OTBEYATD CACOYIOILHM TpeboBaAHHAM:

— CTPOHTENBHBIE H OTAENOUHbIE MATEPHANBL B XKMABIX U TTPOH3BOI-

CTBEHHBIX 3IAHHAX HE JOJIXHBI GBITE HCTOYHHKAMH AucKoM(opTa
WM BPEAHOrO BAUSHHS HA BO3AYIIHO-TEMNOBOH PeXHM TIOMelUe-
HHI;

— CTPOUTEC/ILHEIE K OTEEACHHDIE MATEPUANLL HE NOMKHB COIAABATE B
NOMEIUEHHSAX CMeUngpUUEcKOro 3anaxa K MOMEHTY BBOAA SAAHWA B
IKCNNYATALMIO. BbLreNeHME BPEAHbIX XMMHYECKHX BELIECTS H3 CTPO-
MTENbLHLIX 1 OTACNOUYHBIX MATE PHAJIOB, A TAKXE H3 MATEPHANOB, HC-
NOJAB3VEMBEIX ANSL M3TOTOBREHHA BCTPOEHHOH Mebeny, He ROMKHO
CO3HABATH B MOMELIEHUAX, TAE HAXOMATCH JKMIH, KOHIICHTPALIHH,
npeBBiLtalomux uxX cpegHecyroudple TUK, yeTanorienubie wis
aTMocepHOTO BO3AYXA HACENCHHBIX MECT HJTH BO3AYXA KWbIX 110-
MelleHHit;

— CTPOHMTE/BHBIE H OTACNOUHBIE MATEPHAN I HE NOJKHBL CTHMY/IH PO-
BaTb Pa3BHTHE NATOTEHHOH MHKPO(PIOPLI H MTECHERKIX TPHGOB;

— YpOBEHb HAMPAXEHHOCTH MEKTPOCTATHYSCKOTO NOS HA NoBepx-
HOCTH MATEPHANOB B YCIOBHAX 3KCILTYATALHM XHAbIX DOMEWCHHUIA
He AonxeH npesblinare |5 kB/M {NpH oTHOCHTENBHOI BRAXHOCTH
Bo3nyxa 30—60%);

— CTPOUTENBHBIE MATEPHANL! HE AOMXKHDI YXYAUIATE MUKPOKIHMAT MO-
MeuteHHH. KoadpHUMEHT TeIOBOH aKTHBHOCTH NOAOR LOMXKEH
6biTh He Gonee 10 kkan/mM?-yac rpan;

— ynenbHana 3hheKTUBHAN AKTHBHOCTD ECTECTBCHHBIX PAAHOHYKIM-
DOB B CTPOWTENBHBEIX MATEPUANAX BO BHOBb CTPOSLUMXCH 30AIHAX
He aosnkHa npessimath 370 bk/kr.

MonHmepHblE CTPORMATEPHANEL, CTPOHTENBHLIE H OTAECTOYHLIE MATE-
[HIUTSL, H3TCTOBMEHHBIE H3 RTOPHYHBIX PECYPCOB M OTXOA0B MPOM3BOJCTEA,
HOJLNEXKAT 00A3aTENbHONH MTMrHEHWYECKOH OUEHKE, MO Pe3yLTaTaM KoTO-
PO BBIAAETCA CTICHHANBHOE THTHEHHYECKOE 3aKNIOYEHHE.
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§ 10. flepeBoobpabaTniBalowan
1 LLeNIMIONO3HO-0YMaXKHas NPOMBILLIEHHOCTD

HaunGonee Kpyndue NpeanpUsTHH OTPaclH cocpenoTodeHbl B Boc-
TouHo-CrGHpckoM, CepepHom, Cepepo-3ananHoM H YpaJlbCKOM PEruo-
Hax, a Takke B KanuHuHrpaackoi obnacti. KpynHeiuM 3arpsasHuTe-
AeM atMocephl ARNseTCS ApXaHreNbcKHil LEARION0ZHO-0yMaXHBIA KOM-
ounar {7,5% oBiuero BeiGpoca mo oTpacian). XapakTePHBIC 3arps3HAIoiHe
BEILECTBA, MPOH3BOAHMbIC 3THMH NPEANPHATHAMK, — TBEPALIE BELIECTRa
{29,8% cymmapHoro pribpoca B arMocdepy), oxcua yraepona (28,2%),
BHOKCHA cephi {26,7%), okcuas! azora (7,9%), tonyoen (1%), ceposono-
pox (0,9%), aueton (0,5%), kcunon (6,45%), 6yrunauerart {0,4%), aTuna-
petat (0,4%), metunmepkantas (0,2%), dpopmanegernn (0,1%).

Kak u3BeCTHO, CYIUECTRYIOT ABa criocofa nonyyeH s Ue/UTono3s (oc-
HOBH 47151 NPOM3BOACTEA OyMarn) — cyabpUTHLIH H cyapdaTHbIHA,

IMpu cynLPUTHOM ( KHCIOTHOM) 3arPA3HAIGTCS IIPEHMYILCCTBEHHO BOJI-
HEBIE HCTOYHHKH, NPY CYAbaTHOM — BosaywHblii Gacceiin. [Ipeanpus-
THA, TTIPOHZROMSIILHE LE/LTIONO03Y 110 cyNbLhUTHOMY cntocoby, npeobnanaloT,
OHH HAXOAATCA B ropogax Kapenuu, JleHHHrpaackoit obaacty, CesepHOro
¥pana, Boaro-Batckoro paiiona. CToMHBIE BOAB NP JaHHO TEXHOTOTHH
PA3NHYAIOTCH IO THTTY OCHOBHEIX 3arpA3HAIOIIMX BEIMECTB, 00pa3yd MATh
MOTOKOB — KOPOCOACPXAIIMI, BOTOKHO- H KA0AHHOCOAEepXaILUH, eno-
KOCONEPKAUIHI, XJTopcogepXallyii. 3TH CTOYHBIE BOIB], TIONIANasl B BOO-
€Mbl, TPHBOIAT K HAKOTUIEHHIO TOKCHYHAX MAOB, K NOBLIMICHIO O1o10-
rHyeckoi norpedHocTH Kucnopoaa ( B K), peskoMy yxyanieH o KayecTsa
BOLB!, THOETH UEHHBX [10p0 PHI0.

Tpu cynbdaTHOM cnocofe NOAYYEHHS UENNIONo3sl 00pa3yioTea Boib-
POCEL, coaepXaliue AHOKCUA Cephl, METAHTHOH, HMETHACYNbOHI, AMe-
THRAHAPKOQHI. JTO MaXy$He BEILGCTRA, KOTOPLIE Naxe NpH HeGonbux
obbemax BHOpocoB 00pasyioT TaK Ha3blBaeMbil «cynbdaTHblil GykeT 3ana-
XOB».

B ueaniono3Ho-6yMaXxHoM NPOMZBOACTEE OONBIIYIO OMACHOCTL NPE-
CTABJSIET 3arpA3HEeHHE BOJHBIX HCTOYHHUKOB IHOKCHHAMH K JIHOKCHHONO-
AOGHHMH BELICCTBAMHE, YPOBHU KOTOPHIX BOAU3H LENNION03HO-0YMaXHEIX
komOuHatoB (LIBK) peiko po3pactalor. 3arpasHeHue AHOKCUHAMH CBA3a-
HO ¢ npoiieccaMi oTOeNHBaHWA DYMAXHOH NMyAbiIbl ra3000pasHuM X0~
POM, OHO MOXET ObITE YCTPAHEHO JKLIb MYTEM BHEADCHUA HOBLIX TEXHO-
aoru#. KpynmHeHmne NpeanipHaATHA oTpachn — Yerb-Waumckuii, Bpatc-
kuit, Kornacckuit LHBK Hayanu paBory no ycTaHOBKE KHCROPOLHBIX
cravupit, paGoTaloninx no GecxNOpHOMY MeToay OTOSNKH OyMar.

/!
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[opoaa, BOAW3H KOTOPBEIX PACNOAOKEHH MPEANPHATHA LEATIOAO3HO-
OYMaXHOH [MPOMBINLICHHOCTH, ABIAIOTCH Haubonee HeGAAronoayu4HbIMH
¢ JKOJOTHYECKON TOYKH 3peHHA, HE3ABHCHMO OT TOTO, K4Kaf TEXHOIOTHA
npumenserca. Ha nporsxennn mHorux her bparck, CeaeHrunck, Hoso-
JABMHCK, Bonskck Bxoadt B uMcao roponos ¢ 10-KpaTHeIM NpeBLILIEHHEM
COACPXRAHUA METHAMEPKATITAHA B Bo3nyxe. MakcHMaNbHEIE pa3oBble KOH-
NEHTPALHH METHIMEPKATITAHA 33PerUCTPUPOBAHE B ApXaHreakcke, baii-
kinbeke, Kopaxme, Coikteiekape. LUBK, pacnonoxeHHsle B Kopaxme,
bparcke, HoBoasHHCKe, ABASIOTCA KPYTHeHIIUMU 3arpASHUTEAMY 10—
BCPXHOCTHBIX BOAHBIX 00BEKTOB, HX IO B COpOCe CTOUHLIX BOA 10 o6nac-
TM cOCTaBNgeT cootreTcTBeHHo 44,3, 17,1, 29,% (A.C. Kypbatosa, 2005 1).

§ 11. ArponpoMbILLNEeHHbIA KOMINEKC

B cesperoil MecTHOCTH MCTOMHHKAMH 3arpA3HEHHS aTMochEpHOTO BO3-
NYXa SBIBIIOTCH KUBOTHOBOAYECKUE H NTHUSBOMIECKHE XO3HHCTBA, MPOMBbILIL-
NCHHBIE KOMILIEKCHI O TTPOU3BOACTSY MACA, MPEANPHATHA, ODCTYKABAIO-
HME TEXHMKY, SHEPreTHUECKHE M TEIIOCHIOBEIE npeanpuaTus (Tabm. 5.12
i 5.13, no A.M. Hukudopony, 1989 r.).

Tabnuya 5.12
Konwuecreo AArpA3IHAKLWMX BOLWSCTE B OTXOAAX OT OQHOINO XUBOTHOID,

Kricyr
Tee o OpraHndecxoe
Bug cxoTa i BewecTao Ha Aszor Qochop
YacTHULI
BHI;
MACHOW U MONOHHEIA 4,53 0,45 0,140,118 0,05
CauHbY 0,4 0,1 0,03 0,01

Tabnuya 5.13
XUMHWYSCKN# COCTAR CTOMHLIX BOM XXKMBOTHOBOAYOCKHX KOMNNOKCOR
{A.M. HuxoHopos, 1989 .}

Cocras CopapmaHne 3arpAsHNTENBA B CTOYHBIX BOGAX, MIN
CTOMHLIX BOR CBUHOBOAMEGCKMX KOMIINEKCOB KPYMHOTO
KOMAMeKcos POTATOro CKOTA, ThiC. rONoB
1 2 3 | 4 5 8
108 12 24 10 20
pH 82 7,1 6,6 7.2 72
Bomeweritie | 45400 | s200 | 7200 8600 7400
peulecTea
A30T o6wmi 1000 1000 1000 1300 1800
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Oxonvanue mabn. 5.13

i 1 2 3 4 5 6

F205 400 | 100 | 500 300 700 ]
K,0 200 300 600 400 400
$0,% 400 400 200 400 400

ca® 200 400 400 300 600

Mg 100 100 200 100 100

Na* 100 200 200 100 100
E::gﬂ"‘:::::‘b 8200 | 7500 | 7300 12900 19200

Han teppytopramMu, NpHMBIKAIOWKMMH K NOMEMICHHAM AN4 coaepxa-
HUS CKOTA H NTHLBL, B aTMOCGEPHOM BO3AYXE PAcIPOCTPAHSIIOTCA HA 3Ra-
YHTENbHLIE DACCTOHAA AMMIAK, CEPeBOLOPOA, U APYTHE TYPHOMaXHYIIHE
rasbl.

B pacTeHUEBOIMECKHX XO3MHCTBAX aATMOC(EPHbII BOSIYX 3arpa3HAET-
CA MHHEPaNbHLIMH YIOBPEHHIMU, NECTULMAAMH NMPH NPOTPABACHHHN TO-
JIEH M CEMSIH HA CKAAIaX.

BLiHOC NCCTULIAIOB C CENLCKOXO3STRCTBEHH biX YIO/AHI1 3ABHCHT OT AO3b
HX BHECEHHsA, CKOPOCTH PA3NOXKEHNS, MHTPALUMOHHOM CIIOCOBGHOCTH, HH-
TEHCHBHOCTH BOAHOTO CTOKA, NEPUOLA BPEMEHH MEXAY BHECEHHEM Mec-
THLRIOB H BBUTAACHKEM ocagkop. OpUEHTHPOBOYHAA OLIEHKA BBIHOCA Ne~
CTHIMAOB ¢ Mosieii MOXeT OHITL CASNaHA HA OCHOBE CPEAHMX 3HAYEHUA HX
YAEAbHOTO BRHOCA W TIOWAaAH 0BpabaTeiBaeMblX TEppHTODHI (Tabn. 5.14).

Tabnuus 5.14
BbIHOC NECTULMAOS € CENLCKOXOIARCTBEHHEIX YIOAWA
{A.@. MNopsawnH, A . Xosanckui, 1996 r.)

Texcaxnop- Xnopothoc + O
duznko-reorpadmueckan 3oHa uKnOreKcas Metadoc + 00
47 35,52 144.8
Crenuan 0,04 2,29 1,
0,81 91,5 350,0
CmeLwwaHHBIX necos 0.007 0.10 W

Opoulerne 3eMeb NPUBOANT K BEIMBIBAHHIO K3 HHX JIETKOPACTROPU-
MBIX COMTEH, B NepBYIc ouepens Na, cyasdaros u xnopnaes. MuHepanusa-
1S KONJIEKTOPHO-APEHAXKHBIX BOA H3MEHAETCs B npeaenax 1 —135 r/i, ux
COCTaB NMPEHMYILECTBEHHO XIOPHIHO-CYNbaTHO-HATpHERbLA.
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B pezyarTaTe NOCTYNACHHS KOARCKTOPHO-APEHAXKHBIX BOA B BOAHBIX
00BLEKTax YBENNYNBACTCA MHHEPATH3ALUNS BOABI, PEXIE Beero 3a caet Na't,
S()E;, CI, ee cocTaB M3MEHACTCA OT THIPOKAPSOHATHO-KANIBIIHEROTO K XA0-
PHUHO-CYABDATHO-HATPHEBOMY.

§ 12. TeHgeHUMN NPOMBILLACHHOIO 3arpA3HEeHUA
APUPOAHON Cpeabl

Jlng oTpaxeHM T KONWIECTBEHHEBIX XapAKTe PHCTHK RPEIHOIO AHTPONO-
ICHHOTO BO3LEHCTRUA HA NPUPOAHYID CPENY €XeroaHo nybnukyiorca [o-
CYAAPCTBEHHBIE JOKAAABI O COCTOAHHH ¥ OXpane oKpyxaltouieit cpenst Poc-
cuiickoil Penepauny, Ux anann3, a Takke Apyrux oWUMANBHEIX HETOY-
IIHKOB MO3BOAACT NPOCAEANTh AHHAMHKY HETraTHBHOIO BO3ACHCTBHA
IKOHOMHKH CTPAHBL HA PUPOAHYIO cpeny {puc. 5.2). 3aeck B KavecTBe cpa-
neHud BIAT 1995 1, noKazatesd KOToporo no subpocam (copocas) mpu-

350
345

340 = 4 S_

250 —

170

150
140
130
120
110
100

a0

8838

1995 1996 1997 1998 1999 2000 2001 2002 2003 2004

Puc. 5.2, [JuHamuka HEKOTOPBIX BHOOB HETATHBHOTO BO3ASACTBNA
" Ha oxpyxaowyio cpeqy B Pocoun, B % x 1995 1.
1 — obpasosarue onacHsix omxodos npouseodcmas u nompebnenus (I — IV knac-
C08 DHAacHOCMU, 2 — auiGpocsl Bpednbix eellecns & so3dyx om asmompaHCiop-
na; 3 ~~ auibpOCst 8PEOHLIX BoUIECNE @ 8030yX O CINAUUOHADILIX UCINOYHUKGE,
4 — ¢OPOC 3aepAIHEHHBIX CINOYHLIX 800; § — exe200HbIe HapyleHua 3eMens &
CBASU C HECeAbCKOX03RicMasnHol JeamensHoOCMbIO
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HATH 3a 100%. B Tabn. 5.15 nokazaHa AMHaMWKa BLIGPOCOR BPEOHBIX Be-
IIECTB NO OTACNLHBIM OTpacaaM 3koHomuk# (ALY, Hymuos, [1pupoaro-
pecypcHuie BeaoMocTu, Ne 30, 2005 r).

Hau#pie pac. 5.2 1 1abn. 5.15 sBHAHCE CAeACTEREM 000BILEHHA OTUET-
HBIX JAHHBIX OT onee ueM 20 ThiC. NPOMBIHITEHHbIX H APYTHX OFLEKTOB.

B wactHocTH, M3 puc. 5.2 cneayeT, 4To BLIGPOCH OT CTALHOHAPHBIX HC-
TOYHHKOB A0 1999 1. yMeHbmanucs, a 8 2000—2004 11, cHcTeMaTHYECKH
po3pactanu. [Ipu 3ToM yBeiueHHe BHIBPOCOB MPAKTUYECKK NONHOCTHIO
NPHUIOCH HA TOTUIMBHYIO, peXae Beero HedirenoGpiBalolyo, TpOMbILI-
~ IEHHOCTb. YTO KacaeTcs APYTHX OTpachneii, TaM HMETH MEeCTO M NaJieHHe, H
CcTa0UIN3aUHA, U OTHOCHTEMBHO HeGONLIHOE YREIHYEHHE.

CornacHo Ta6a. 5.15, Buibpocst B aTMochepy HedTenobbBaicLIEH OT-
pacabio yeeanuuances ¢ 1995 r. no 2004 . nourw B 2,5 pasa (npuMepHo Ha

Tabnuua 5.15
AvHamuxa BLIBpoCcoB BpeAHbIX BELLECTE B aTMOChepy
OT CTALUWOHAPHDLIX UCTOMHMKOE NO OTPACNAM IKOHOMHKH

2004r.,e%| 2004r.,B%
NMokazaTenb 1995r. :000 r.|2004r, K 1995 . x 2000 1.
BoiGpocet BpegHbIX BEWECTE
B aTMoChepy oT
1c*rau,uouapuh|x WCTOMHUKOR, 213 188 205 9% 109
BCETO, MITH T
B T.4. NO OTpacnAM™ 5,0 39 33 66 85
IMNEKTPOIHEPIeTUKA
TONNMBHAR
NPOMBIWNEHHOCTE 37 35 6.2 168 177
4YOPHAA METANTYPIUA 2,7 2,4 2,2 80 92
LIBETHAS! METANTYPIMA 3.7 35 3.3 89 84
necHan, fepseocbpabateH
BAIOWAS M LIENMONOZHO-
GYMKHAA NPOMBILLIeH- 0.5 04 0.3 60 78
HOCTB
XMMUMBCKas
W HedhTeXuMHYECKan 05 | 04 04 80 100
NPOMBILIEHHOCTE
NPOMBILIEHHOCTE
CTPOUTENBHBIX 0.7 0.4 0,5 71 g 125
MaTepuanos
KAFWWHO-KOMMYHANEHOS
XOIAACTED 04 1,0 1,0 8 2,5paaa 100
*no OKOHX.
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2 MJIH TOHH), TIPHYEM 3TOT POCT B OCHOBHCM NPHINEACA HA TTEPHON MOCHE
2000 r. YkaswiBaeTcs, YTO JAHHOE ABJICHHE 00YCTOBNCHO YBEITHYEHHEM CXXM-
raHMA AOOMYTHOTO raza, obpasyiomeroca npu Hedreaobuive.

B 2004 1. nocTymaenue BpeaHLIX BEWECTRE B aTMOCGhEpPY BO3POCHO TIO
CPAaBHEHHIO ¢ RpeaAyIEM ronoM B 42 s 89 cybrhextror Poccuiickolt Qe-
ACPALIHA,

Cpeau ¢akTopoe, cTocOOCTBYICIINX CHHXEHHIO BANOBLX BHIOpOCOS
i aTMochepy OT CTALIMOHAPHLIX HCTOYHHKOB (96% ot 1995 1, kpuead 3
puc. 3.2), aandiored: 1) po3pactanue 101U NPHPOIHONO rasa B COCTaBe Nep-
BHYHOTO NPHPOAHOre TOILNEA; 2) fepenpodisposaiie NPOLYKUHH psaa
HPSANPHATHIE; 3) H3MEHEHHE CTPYKTYPSHI BHITYCKAEMbIX TOBApOB, COMPO-
BOXKAaloUleiicss MeHbLIIMMH BHOpocaMu. C IpyToH CTOPOHKI, pAfl 3KCep-
O BHPAXKAET HEIOYMEHHWE MO MOBOAY PE3KOr0 CHHUXEHHA ofbeMa BLIGpo-
coi (c6poCcOB) BpeIHBIX BEMIECTE, B TO BPEMA KAK CYLUECTRCHHO BO3pacTan
BLITYCK FOTOBOH npoayKuuH (8 1996—2004 ri. 00beM TPOMBHLIEHHOTO
HPOU3BOACTBA B POCCHH B CONMOCTABUMEIX LeHaX, 10 OPHUKXATEHBIM JaH-
HIM, YBeTHYRACA Ha 140%). Dra oueBHIHAg HECOTTACOBAHHOCTh NO3BO-
ASICT CNEUWANTACTaM TOBOPHTD O HECOBCPIICHCTEE OPTABH3allHE CTATHCTH-
KM 0OpaLICHUA OTXOAOB IPOH3ROACTBA W MOTpeGAeHHA — O4HOIO U3 3e-
MCHTOB FOCYZapCTBEHHOM CTATHCTHKY OKPYXAIOWIEH [TPHPONHON CPEARL.

§ 13. Mpobnembl cbipbeBon 6e3onacHocTH Poccuun
B XXI Beke

H3enekaemeic npHpoaubie pecypest Pocciy B eayuae nx sdgexTus-
1HOr0 HCMGAB3OBAHHA MOTYT M JOJDKHBI CTaTh OCHOBOH ANd YCTOHYMBOro
[%I3BUTHA CTpaHbl. bonee Toro, B ciyyae NoaTBEpXASHIA IPOTHOSHPYEMO-
10 UICTOLIEHHS MOKA €Lle BHICOKOPEHTAOMBHEIX MONE3HEIX NCKOTAeMBbIX
APYTHX CTPAH MHDPA MHHEpalbHO-chiphesad 6aza (MCB) cTpaHbl MOXET
CTATH H OCHOBOH MIDPOBOTO MMHEPABHO-CHIPeBOTO ofecneucHud. OnHa-
KO, IO MHEHHI0 MexsenomcreeHHOI koMuccnn Copera bezonacHocTn
IP'occuiickoit Qemepaunn no 6e30NacHOCTH B cepe IKOHOMHIKH, TIEPCIeK-
ruitbl pazeHTNa MCBE POCCHM M MUHEpPaNibHO-CHPLEBOrQ KOMILIEKCA
(MCK) B LeMoM BBI3BIBAIOT, ¢ NO3HLKIH ofecTieue i HALIMOHANLHON Be-
HOTIACHOCTH CTPAHDI, CEPRE3HYIO 03a60UeHHOCTE.

Ha SonbuHHCTBS ropHOACGHIBAIOUINX APEATIPHATHH 00eCIIeYeHHOCTD
pa3BedaHHbIMM 3aNacaMH JOCTUINA KPUTHYECKH HU3KOTO YPOBHSA, a CTpa-
TeFM4ECKW pe3epB MHOTHX BUAOB CHIPBS Ha ACHCTBYIOLIKUX MECTOPOXKILE-
HUSAX ABNASTCA MaNcHANCKHLIM, [To MHOTHM BHAAM ChIpbA MONHOCTHIO
UPEKPAILIEHDb paGoThl 1O CO3MAHHIO HOBBIX MOMIHOCTEH, Pe3Ko cokpalue-
11bl 06BEMbI reonoropasseacyHbiX pador. Bo MHOTHX BAXXKBENIIHX TOPHO-
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JOGHIBAIONIHX pETHOHAX OTMEYEHBE HCTOLLIEHWE 341ACOB, CHHXeHHE HX Ka-
9ECTREHHEIX H SKOHOMHYECKHX XapaKkTePHCTHR, YCI0XHEHHe YCAOBHIH 00-
paGOTKH B pe3y/bTaTe AAUTENEHON K MHTEHCHBHOH SKCIAyaTauly MecTo-
poxaenmit. HoiHe Ana POCCHH, KaK 5TO HH NApafoKcaibHo, ¢ 0coGol ocT-
POTOil BCTaNa npobiemMa BOCCO3AARNS CTPATEIHYSCKHX 3aTIACOB. ITC NpexXie
BCETO TOMAHBHO-3HEPTETHYSCKHE PECYPCHl, ONaropoIHeie METAN, PYAbI
LBETHHX H PEAKHX METANNOR H HEMETAINOB, HCMOMbL3YEMBIX IPH TPOH3-
BOJCTBE CNELCIVIAROR, B BOCHHOM TEXHHKE W HOBEHIUHX TEXHOMOTHYECKHX
npoueccax. Tak, 80 1992 r, 00BeMbl BOCTIPOA3BOACTEA HE(TH H ra3a Ha KOH-
THHEHTANLHOMN YaCTH CTPaHbE MPEBLIATH A06bIvY. OoHaKo B nepyoa ¢ 1990
mo 1997 rog npeH30LWINO MNaneHUe ITHX 66LEMOB NPOW3BOACTEA, BbIIBAH-
HOE CHIXKEHHeM MaciuTaba reonoropazseaotHbix pador. 3ateMm, ¢ Beeae-
HKeM Hanora Ha socnpousponcteo MCB, cutyaunsa crabunusuposanace,
Ho rtocrie 2000 roaa, KOTna yKasaHH B i# Hanor OblT OTMEHEH, Hayaica oue-
peAHoit caaj B NpOBEIEHHH TCONOIOPa3BEfOUHBIX PaboT.

Ipyras ocTpast npobieMa CBA3aHa ¢ HeOBXOIMMOCTLIO YCHACHAN TOCY~
JAPCTBEAHOro KORTPOJIN 33 PALNOHATLHLIM HCTIONB3OBANHEM Heap. Ha Haya-
10 2005 r. B Poccin 65010 3aperucTpypoBaHe cabilie 13 Thic, MUiteH3ui Ha
NpaBo MOAbL3OBAHHA HedpaMH. T1o CyTH nena, Ha NPOTEXKSHUH MHOTHX JIeT
CHCTEMHOIC KOHTPOAS CO CTOPOHB! FOCYAAPCTBA 38 HAAREXKALLUM BbINOIHE-
HMeM 9THX AMLUEH3HIT He 0o, Bonee Toro, B MHOMMX NHUEH3RAX, BBIAAH-
HbIX B Hayate 9-X ronos, He GLUIH NPONHCAHB KakHe-1H00 0643aTenncTBa
MO OCHOBHBIM YCJIOBHAM MOMb30BaHUA HeapaMH, YTO, B CROIO odepelb, No-
POAMAO MHOTOUMCACHHBIE CIYMAH XMINHUYECKOH H HexXppeKTHBHOH pas-
paBOTKH MECTOPOXASHHIA.

Poccus Hayana OTCTaBaTh OT NEPSAOBLIX CTPAH MO TAKOMY T10KA3ATE-
10, KaK Ko>PPHUMEHT H3BNeYeHH HedTH, YTO MPUBOAMT K Ge3BO3BpaT-
HbIM ee noTepsAM. COriacHo PACYETaM, YBEJTMIHB YKa3aHHLIH koa(hhHUM-
SHT BCEro HA 5%, MOXHO JOIIONHUTEALHO ToAy4aTh Gonee 20 MiIH T HedTH
B rol (Ha cymmy 7—8 mnpn nonnapos). JecaTUneTMAMY HE OCBAMBAKTCA
NepeAaHHBle TOCYIAPCTEOM B [TONb30BAHME HEKOTOPHIC KPYIMHEHINNE 3a-
JIEXH NOREIHBIX HCKONAEMEIX, THLIAA GIOIXKET COOTBETCTRYIOWMUX (PHHAH-
COBbIX TIOCTYILICHHIA. :

Tperbs npotaeMa CBA3aHA ¢ HeoGXOIUMOCTLI0 MOJEPHH3AIHH 3AK0H0-
aareannoii 6a3w Poccriickoit @enepauun. deno B ToM, YTO gJeHCTBYIOIMH
3akoH <O Heapaxs (npuHAaT B 1992 1), cMIpapuInii, HECOMHEHHO, MO3H-
THBHYIO pOJib B Pa3BHTHH NPUPOLAONCAL3OBAHMA, HEIHE HE OTBEY4eT Tpe-
GoBaHNAM BpeMeH. OH He CTHMYAHpYeT AMHAMUYHOoe pasBuTHe MCK,
He cnocobCTBYET NPHBACUSHUIO MHBECTHLNI, a Taxke HE fenaer Gonee
MpO3payHBIMHA OTHOINEHHA B 5TOl cihepe MeXXIy rocyaapcTsoM H GuiHe-
COM.
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CoraacHo porHo3am, ofecneYeHHocTh POCCHH, NOCTENEHHO BLIXO-
NAMIEH H3 IKOHOMUYECKOrO KPH3ica, MHHEPAIBHBIMH DECYpCaMK B Haya-
ie XX Bexa MoxeT eule Gonee yxyawutees. MNpeanocbUikaMi 2TOMY sIB-
IS KYTCA;

-~ TIepeBOX 3HANHTENBHOM YACTH pasBeRaHHLIX 3A1IACOB B PA3PAA He-
pPeHTAbENbHBIX; DO TAKOBLIX AOcTHIAA 50% OT BCEro KonuJecTea
PAa3BCAAHHBIX 3ANIACOB;

— CKOPOTCYHO TIPOBCACHHAA MPHURATH3ALIHS TIPEATNPUSITHIE KOMILNEK-
Ca NMPHBEAA K TOMY, YTO rOCYaapcTBo akTHUYCCKH YTPATHIO KOHT-
poab Had DoOLueH M 33 3DPEKTHBHBIM HCIIONB3OBAHUEM CTPaTe-
I'HYECKHX PeCYpPCOB;

— NPakTHYECKOe NpeKpalleHWe oOHOBNEHHN OCHOBHBIX OHLOB Ha
GONBUIMHCTEE TOPHOAOOLIBAIOILIHX NPEANPHATHI; KAaK CheNCTBHE,
BospacTt 70% mariH npeseicHN |3 et (310 nokasaTens B ABa paia
XYK€, YeM B PA3BUTHIX CTpaHax);

— HapyweHHe ONTHMANLHLIX COOTHOIICHHNH MEXDy obuneMaMu 3Kc-
nopra (BEBO3a) H YPOBHEM BHYTPeHHero notpebaenusi MHHepab-
HOTO CBIPBA PE3IKC B NOJIE3Y Neproro. CTpaHa IpeBpallacTcs B Chi-
PbeBOH NPUAATOK PA3BMTLIX CTPAH, H CTENEHL 3gBHCHMOCTH Poc-
CHH OT KOHBIOHKTYPhI ChipbEBLIX PhIHKOB MHDA YRESJIHIHRIETCA,

HcuepnaHue pa3peaaHHEBIX 3aNACOB IKCHAYATUPYEMBIN MECTODOXAE-
HHH B COYETAHKH C PE3KHM COKpatueHHeM P HAHCHPYEMBIX TOCYIapCTBEOM
1CONOrOPa3BEROYHBIX PadoT MOXET B MEPCNEKTUBE TPHBECTH K MACCOBOMY
HIKPBITUIO NEHCTBYIOIMKX B HACTOSILCE BPEMA TOPHOIOOB BAOILUHY MOIL[-
noectei. Jas npuMepa BCROMHUM 0BBaTbHOE 3AKPLITHE YTOABHLIX 1UAXT Ha
une Poccuu n B Kyabacce B KoHlE 90-X Npouiioro — Havasie HeIHEITHETO
ICKOB,

Mo peIEYKAIAHHEIM TPUYHHAM [O YPORHIO NOTPeOASHUA MUHEPANTE-
HOT'O CHIPBA HA 0AHOTO XuTena Poccua B |,5—2 pasa oretana or pa3BuTX
CIpaH. 2To He OTBeYaeT cTaTycy POCCHH Kak BeanKoi aepxansnl. Bricokwii
¥pOBeHb NoTpebaeHUs NoNe3HBIX MCKOMASMBIX ABTACTCH HE TONLKO MaTC-
PUaAbLHOR OCROBOH 3IKOHOMHKH. HO, NIPEXAE BCEro, HaltHoHa bHol 6e30-
HACHOCTH CTPaHel, UrHOPHpOBAHUE 3TOrO OUSBHAHOIO NOACKCHUSA Ype-
RATO B JANbHEHINEM CHHXEHHEM poiii PocCHU B MMPOROIT 3KOHOMHKE H
UPCIBYARHBIMH CHTYAUMAMM, OOYCNOBICHHBIMH, HATIPHMED, 3AXBATOM
IPAHCHALMOHANBHBIMH KOMTIAHHMAMHA OKPAWBHBIX CHIPheBbIX PETHOHOR
CEpAHBL.

B cHAy BLILLEMINOKEHHOTO 0DECTICUEHWE YCTOTHROIO, 3KOJOIHYEC-
KH cOanaHCUPOBAHHOTO Pa3BUTUS SKOHOMHKEW POCCHM MUHEpAThHbBIMH
PecypeaMi TpeOYET APHHATHA CepLE3HbIX Mep. Byayuine noroneHus poc-
CIBIH HE 10N XHB NONYYHTDL B HACAEACTBO CTPAHY, HCTOUIEHHYIO B PE3yib-
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TaTe BaPBAPCKOTO OTHOLEHUA K TPHPOIHLIM PECYPCaM H Ipe3MepHBIX NO-
CTaBOK KX 3a FpaHMHY.

YrioMAHyTas Beile MexXBenoOMCTBEHHAA KOMHUCCHS PEKOMEHYET Pa3-
paBoTaTh NOPOrOBLIE 3HAYEHHS, XapaKTePH3YIOLL e COCTOAHUE OTEYECTBEH-
HOW MCB, BHX0ZI 3a npeaeas! KOTOPLIX COSAAET YTPO3Y IKOHOMHUYECKOR
0e30NACHOCTH CTpaHbl; OPraHU30BaTh NOCTOSAHHbII MOHUTOPBHT COCTOSI-
Hua MCB 1 otpacneit TONMHBHO-CBIPEEBOrO KOMIIIEKCA, A TAKXKE CYIle-
CTBYIOLIMX U MPOTHOINPYEMBIX B 3THX OTPacAfAX YIPO3 SKOHOMMYECKOH
6e30macHOCTH, pa3pabaTEIBaTE MEPDI MO WX HEHTpanW3aLMK; B HHTEpECaX
IKOHOMHYECKOH 6e30MacHOCTH CTpaHbl CO3ATE TOCYNADCTECHHHI ORI
PE3CPBHMX MECTCPOXISHHI CTPATErHYECKHX MONE3HLIX HCKOIAEMBIX, CO-
30aTh €AHHYIO FOCYUAPCTEEHHYK) CHCTEMY YMETa H KOHTPONA 33 ChiPbEBRIM
POHIOM Heap M ero HpPeKTUBHBEIM HCNONB3OBAHHEM.

B xonue 2004 reaa Mpasurenseteo Poccuiickoit Menepaunn yraep-
Bino pa3paboraHHy)o MUHHCTEPCTBOM NPUPOAHLIX pecypcoB «donrocpoy-
HYIO MOCYNAPCTBCHHYIO TIPOTPaMMY U3YYeHUS M BOCTIPOM3BONCTRA MHHE-
PanbHO-ChipbeBoii 6a3bl Ha 2005—2020 rome».

Ee ocHoBHOII NeALo ApIsAeTCS 06ECICICHNE YCTOHYHBOTO PA3BATHA
3IKOHOMMKH CTPaHB! 33 cYeT cOalaHCHPOBAHHOMO BOCIIPOM3BOICTEA H HC-
NO/AL30BAHUI MUHEPANLHO-CHIPLEEO 6a3b], BHISENEHHS HOBBIX MHHEPATh-
HO-CHIPBEBBIX 6a3 (npexne scero B Bocrounoit CubupH M Ha wenbdax).

Jns peanvzaunu 31oll mporpaMMul B ¢pok 10 2020 rona morpebyerca
BIOXHTL B re0NOropasBeouHLle paboThl 3a CUET CPEacTB denepalbHOTO
Groaxera Gonee 235 mnpa pyoneii, a oW 06beM BIOXeHMIE B BOCTIPO-
uaseacteo MCB Pocenn B nepuon ¢ 2005 mo 2020 roga cocTaBHT NOYTH
2,5 tpau pybaeit (marepuans 1 Mexaynapoanoro gpopyMa «Paumonans-
HOE [IPHPOAOTIONb30BaHHe», 2005 ).

MNpH 3ToM caeayeT OTMETHTL, YTO B CIYUAE €CJIH YKA3AHHAN TIPOrpaM-
Ma Gyaet npoduHaHCHpOBaHa B NonHoM o0BeMe, To K 2020 roay 6yaeT ao-
CTUTHYT YPOBEHL HHBCCTHLHH B re0sioropasBefky, KOTOpPHI BKIARKIBAN
Coserckuti Colos 8 paGotsl no BocnipoussoacTsy MCB ewe B nauanie 80-x
rOIOB TMPOUINIOTO BEKa.

Poccrs IpoaonXaeT H 40ATO ele GYIET OCTABATLCH CAMBIM GOTATHM
Mo MPUPOAHEKIM pecypcaM rocyaapeTsoM MApa. Ho, yauTriBaa reorpadu-
Yyeckue H KITHMATHIECKHE OCODEHHOCTH CTPaHE, HJOCTYN K HUM C KAXIHIM
roaoM Bee B DONBLUEH CTeneHy 3aTpyIHAETCA, WX UIRNCYEHHE YIOPOXKAET-
cA. B nepcriekTiBe, B CBA3U € NPEACTOALTHM PE3KHM YIOPOKAHHEM HED-
FOHOCHTENICH, MEPEBO3KH CHIPBEBLIX MATEPUANOB TIO CTPaHe GYAYT CTAHO-
BUTBCA Bee Gonee 3aTpaTHeIMH. [losToMy cTponTs Gnarononyuue Poccum
Ha OCHOBE PACUIHPEHHA IKCITOPTA MHHEPANIBHO-CHPLEBLIX PECYPCOB — 3TO
onacHoe zabnyxaenve. CTpaHa JOAXHA OTKA3AThCA OT OOHOCTOPOHHEH
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CHPLCBOH OPUEHTALMH B MEXIYHAPOAHBIX SKOHOMHUSCKHX OTHOWEHHAX,
cncayet GOpMHPOBATE 1 NOCAELOBATENLHO MPUMEHATE TRKYIO HANOTOBYIO
n TapudHyI0 NOAHTAKY, KOTOpas Gl CTHMYIHPOBAA NEPEOPUEHTALHIO
JKCIIOPTA ¢ CHIPBA HA NPOAYKTHL ero rayboKoil nepepaboTKM (HaMHoro
HLIFOMIHEE TIPORABATL GEH3UH, HeM CHIPYIC HedTh; Mebesib, HeXKeNH Kpyr-
Jantif aec).

Heob6x0a1Mo OKa3bIBaTE CAMYIO CEPLEIHYIO TMOAIEPXKKY TeX MpeanpH-
Wi, KOTOPBIE HAMEPEHBL H3BNEKATh NOJEIHBIE KOMITOHEHTLL M3 OTBAIOR
H OTXOA0B, OOPa3OBABIIHMXCA B MPOLIECCE MPON3BOACTREHHON NEATENLHOC-
TW MPOLUIBIX AET (B 30100TBaNax KpynHbIX TOL comepXuTea amioMUHHA
noauac Gombile, YeM B HHbIX MECTOPOXKICHHAX).

Muorue y4eHbIe-3KOHOMHUCTDbI CYHTAIOT HEOBXOMUMBIM OCYLIECTBUTS
IUHOHANH3ALHIO TOTUIHBHO-3HEPTreTHYECKOrO KOMIFIEKCE, MpeanpUATHIl
YCPHOH H LIBETHOH METALTYPTHH H Ap.,  TAKKE BEPHYTh FOCYAAPCTBEHHYIO
MOHONCIHIO HA BHELTHIOKO TOPTOBITIO NPHPOAHEIMH pecypcaMi, Jleno B ToMm,
IO T¢ JOXONH, KOTOPhIE NOIYYAET HhiHE NOCYAAPCTBO OT NIOCTABOK 33 py6ex
CHOHX NPHPOAHLIX PECYPCOB, OCYILIECTRAAEMbIX PA3THIHBIMW KOMNAHUAMNA,
CHUILIKOM Manbl, YTO0E! 00eCeYUTE NOALEM MHHEDANBHO-CHPLEBOIL M TOM-
NHBHO-2HEPTETHYECKOH COCTABAIOIMX HALIHOHANbHOH 3KOHOMHIKH,
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OBUTAHUSA

nasa 6.] 3awmra atmochepbl

CoppeMeHHas NPAKTHKA OXPaHB! OKPYXaIoWIeil NpupoaHoil cpenbl 1
BO3YLLHOIO facceiiHa B YACTHOCTH, HCTIOAB3YS MHPOBOI ONBIT B 3T0i 06-
JACTH, BKIIOYACT CASAYIOUIHE NOAXONBI: 1) paspaboTKy COOTBETCTBYIOWHX
3aKOHOAATENbHBX AKTOR; 2) IKOAOFU3A11HI0 TEXHONOMMYECKUX NPOLECCOB;
3) opraHn3auHIio CAHUTAPHO-3ALUTHLIX 30H; 4) OYUCTKY BHIGPOCHBIX Ia-
308 OT BPEAHLIX BEILECTB; 5} MEPDI IO CHUXEHHID BBIOPOCOB ABTOTPAHC-
nopta; 6} rocyAapCTBEHH b 3KOTOTHYECKH I KOHTPO/b 38 oxparoif arMoc-
¢depHoro posayxa.

§ 1. DepepanbHoe 3aKOHOAATENLCTBO U OXPaHa
armochepHoro Bo3ayxa

3awMta okpyxawouwei cpedpbl €CTh KOHCTHTYIIHOHHBI AONT KAXA0T0
rpaxpaHuna Poconu. @®eacpanbHblii 3aKoH «O6 oxpaHe atmocdepHoro
Bo3ayxa» (1989 ,) onpeaesimit CHCTEMY Mep NO NPEACTBPAILCHHIO H YMEHb-
LIEHHIO BRIOPOCOR 3arpsasHAIOLINX BEWECTH B ATMOCKhEpY, UMEIOILYIO Lie-
JEbIO 3alIMTHTL Yenoseka M OIC ot BpeAHBIX BO3ASACTBUIA, CHH3NHTE YiLiCp6,
HAHOCHMBLA MATEPHANLHBIM WEHHOCTAM, FIpH 3TOM OTBETCTBEHHOCTD 32
COCTOS HKE aTMOCHIEPHOTD BO3YXA YKAZAHHBIN 3aK0OH BO3TOXKHMA HA opra-
HLI FOCYIADCTBEH BO¥ BAACTH, PYKoBoAnTENeH cybrextos Pepepauuu, opra-
HBl MECTHOTO CAMOYNPABIEHUS, IOpHMAKIECKME W (DH3NYECKHE aMua.
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O0643aHHOCTAMH LHEHTPAAbLHbIX OPraHoE BAacTH PocciH apadloTea;

- (hopMHpOBaHKE U NPOBEIEHHE HA TEPPHTOPHH CTPaHbl SAHHOMN ro-
CYNapCTBEHHON NMOMUTHKH, pazpaboTka deAepanbHBIX 3aKOHOB U
obecneveHHe peTH3aAUHE HAYYHO-TEXHHYECKHX [POTpaMM B 3TOM
ofinacrtuy;

— HOPMHPOBAHKE KAYECTB2 aTMOC(EPHOTO BO3NYXa H ONpeieneHHe no-
psaKa paspaboTKu U YTBEPXKACHHUS TEXHHYECKHX HOPMATHEOR BhIO-
POCOB 3arPs3HAIOLLMX BEIECTE, @ TAKXKE ONpPeteNeHie NopsaKa Bbl-
JaYH CNeUHANBHBIX PA3pPelIeHM (NMUeH3Wit) Ha HX BRIOPOCH;

— YCTAHOBKA NOPANKA ONpeoeneHus H B3NMAHUA TIIATH 3a BHIGPOCE!
3ArpASHAIOLIHX BELUECTB OT CTALMOHAPHLEX H IMEPSABHKHBIX HCTOY -
HHKOB;

~~ OCYIIECTBICHHE IOCYAAPCTBEHHOrO KOHTPOAA 33 OXPaHoll aTMOC-
depHoro Bo3AyXa M, IPH HEOGXOAHMOCTH, YCTAHORNEHUE NOPAAKA
OTPAHHYEHUA, NPUOCTAHOBACHHS N MpPeKpaLleHus] AeSTENBHOCTH
06BEKTOB-3aIPAHUTECH.

IMpu cTpouTenscTee, BBOAE B 3KCNAYATALIHIO, PEKOHCTPYKLMH ¥ TeX-
HUYECKOIH PEKOHCTPYKUMH NPEANPHATHIA AONXHB NPEeAYCMATPHBATLCS
MEPBI NO YI4BAWBAHHIO, 00E3BPEXHBAHHIO BPEIHBIX BEIIECTB, CHHXEHUIO
1M MTOJHOMY HCKAIOYEHUIO 3aTPAIHAIOWIHX BEIGpocoB B atMocdepy. Mpu
YTOM YKA3bIBAaeTCA Ha HeoOXoAUMOCTe cobmoneHua HopMarusos 1B,
HMed B BUAY, YTO COBCKYMHOCTb BLIGPOCOB OT MPOCKTHPYEMBIX K AeHcTBY-
IOILHX MPEANPHUATHIA HEe LOAKHA YXYAIIATL KAMECTBO ATMOCHEPHOrO BO3-
nyxa. Ocoo nom4epKUBaeTca, UT0 BRCACHME B SKCILYATALMIO TIOOHX TEX-
HOACTHYECKHX YCTAHOBOK, ABHIATENCH, TPAHCTIOPTHLIX M MHBIX NepeIBHXK -
IHX CPEACTB W YCTAHOBOK, HE33BHCUMO OT TOTO, NPOM3BEACHE OHH HA
I¢PPUTOPHH Poccit wiii BEC3EHB H3-3a pyGexa, JOITYCKAETCA TONbKO TIpH
HIVIHYHH CNELTHANBHBIX CEPTHOHKATOR, NOSTBEPXKAAIIIHEX HX COOTBETCTBUE
YCTAHOBACHHBIM IKONOMH4YEeCKHM HOPMATHEAM.

BaxxHO MODYEpPKHYTD, YTO 3arPASHAIOLINE H NOTEHUHANBHO OTTACHBIE
BCUECTRA MOZLTeXKAT 06s3aTeIbHO rocydapcTBeHHOM perucTpauny, Tpen-
ripyTe bH0 MuHnpupoas PoccyH ocyliecTBASET OPraHH3aLMIO PETHCT-
PAUHOHHBIX MCNBITAHHIA 3arpASHAIOWLHX U NOTEHITHAABHO OMACHBIN Be-
MeCTB,

BeiOpoc 3arpA3HsIoLHX BeIHECTR B aTMochepy A0NYCKAeTCA Ra OCHO-
BAIIMH Pa3pelIeH s, KOTOPOE BLUAAHO TEPPHTOPHANBHEIM opraHoM Mun-
upupoar! Poccuu B nopsnke, onpeaenedHoM INpasnutenscreom PO, B yka-
KIHHOM pa3spellleHHu onpeaensilotea NMIOB u npyrue yormoeus, KoTophie
NOMKHE COECTIEYHTH OXpaHy aTMoc(hepHOTO Bo3ayxa.

MuHnpuponsl PoccHU OCYmIeCTBASET CBOIO AATENLHOCTL B 0ONAcTH
OXpaHbl aTMOC(HEPHCTO BO3AYXa COBMECTHO ¢ MHHHCTEPCTROM 3APABOOX-
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paHenus PD, OepepanbHoii cmyxboi PoccHU Mo rHAPOMETEOPOSOTAH U
MOHMTOPWHTY OKpyXalowteii cpensl {Pocruapomer), ApyramH denepanb-
HBIMH OPralaMK HCMOAHHTEALHOM BIaCTH B TIPEIesax X KOMIIETEHUMH,

Muunpuposabt P4, ero teppuTopHaneHbie OpraHel JODKHB paspaba-
TbIBAaTh QeRepaIbHLIE LENeBLIe TPOrPaMMEI, TIPOIPaMMEl cyOnekTos Me-
JepalMi, a TAKKE MECTHBIE [IPOTPAMMLI OXPAHH aTMOCHEPHOTO BO3yXA.
TTpU 3TOM YSHTHIBAIOTCH MEPOTIDHATHSA O CHHKEHHIO BLIGPOCOB, IaHHBIC
MOHMTOPHHIA BO3IYXa, PE3YILTATE KOHTPOIA BLIGPOCOB 3arpsA3HAIOLINX
BELIECTB M T. TL.

IOpnonueckde ¥ GUIHYSCKHE JIM1A, BUHOBHBIC B HAPYINEHHH 3aKOHO-
JATenbLCTBA B ofdacTH aTMochepHOro BO3ayXa, KOTOpoe NOBAEKIIO 32 Co-
GOl TAXENbIE NPAMBIE WIH KOCBEHHBIE TIOCNEACTBUA LA 300POBbA HACE-
neHud uan OIMC, MoryT GLITh NPRBJICYECHDB! K OTBETCTBEHHOCTH, BILIOTH A0
YTONOBHOMH, B COOTBETCTBHN C YTOROBHBIM KoaekcoM PO,

§ 2. 3KonOoru3aumsa TeXHONorM4ecKux NpoLeccos
M ONTMMU3ALNA pa3sMelLleHUA UCTOYHUKOB 3arpasHeHnn

BTo HanpaslcHUE MOXHO CYHTATL HanbBonee 3 PeKTHBHBIM B CHCTE-
M Mep MO 0XpPaHe BO3AYLHOTO 6acceiiHA OT 3arps3HeHHs BPCIHBIMY Be-
mecTBaMH. K HEMY OTHOCHTCSH, MPEXAE BCETO, CO3AaHHE 3aMKHYTHIX TeX-
HOJMOTHYECKNX LHKIOB, BE30TXOAHLIX H MATOOTXONHbLIX TEXHOROIHI, KO-
TOPHE HCKJIOYAIOT HAH CYLISCTBCHHO CHUXKAIOT MOMajaHue B BO3ayX
ppeAHnX Beurecte, Hanpumep, npoH3eoactao deppHTa (MATHUTHOTO OK-
CHIA Xene3a, MIHPOKO MPUMEeHAEMOro TIIPH H3rOTOBAEHHH MarHHTHHIX HO-
cureneit nndopmailni B 3BM, Tene- v pagKoTEXHUKE) OCHOBAHO Ha PO~
KaJMBaHHK cyarbara xenesa:

Fe,(S0,), — Fe,0, + so,T

H CONPCBOXAACTCA BHAENCHNESM GONLIIMX KOTHIECTB BPEIHOTO COSAWHE-
HHSI — AMOKcHAa ceprl, OMHAKO B clyyae 3aMeHB! Cynb(aTa Ha KapGoHaT
o0pa30BaHve ra30006pa3HLIX KOMIIOHEHTOR, ONACHLIX JUTS 3E0POBHA YEI0-
BEKA, HCKITIOYACTCH:

Fe,(CO,), - Fe,0,+ CO,T.

Mpu npoBedcHHH NPEABAPHTENBHOTO 0GeccepHBAHHA TBEPAOTO (Ka-
MEHHOTO YT/If1) KK XUAKOro (Ma3syTa) TONNHBa Oepea NORaYei ¢ro B 10N~
KY TEMJIOBBIX 3NEKTPOCTAH UM BOSMOXHO CYILECTBEHHOE NOHHXEHHE CO-
AepxaHus SO, B AIMOBLIX ra3ax.

Bronne dxbexTBHBL METOOE NOAABNEHUA reHepalwn NO,, B 30He ro-
PEHUA TOTUTHBA HA NPEANPUSTHIX TETIOBOH SHEPreTHKH (IBYXCTAIUiHOe

thasa 6. 3aumra aTmocdepbl 253

CKHraHHe TOTANBA, PCUHPKYIALIHA ABIMOBLIX ra30B). Tak yaacTcs nourd
HANOIOBHHY COKPATHTD BHOPOCH OKCHAOB a30Ta ¢ ALIMOBLIMH rasaMH.

[Nono6Hoe HanpapIeHHe MPHPOROOXPAHHLIX MEPONPHATHI IperycMaT-
PUBACT TAKKE CO31aHHE HEMPEPRBHBIX TEXHOMOTHYECKHX TIPOLIECCOB (Mo
IIPHHLHITY «OTXOABI OHHX SIBASIOTCA ChIPBEM 1A APYTHX NPESTPHATHE»),
‘HIMEHY CETH MEAKHMX KOTC/IBHBIX YCTAHOBOK Ha LEHTPATM3OBAHHOE TENA0-
crabxeHne, 3aMeHy Y ¥ Ma3yTa Ha MPRPOAHLIA ra3 U T. 1.

B T0 e BpeMsi, Kak NMOKA3bIBAET ONBIT, B IIPHIEMHOM Cltoe aTMochepol
s0AK31 KPYTIHBIX DHepreTHaeckux yeraHorok (TP3C, THOU, TAC) u apy-
I'KX NpeanpUATHH cogepKaHHe BpeaHbIX BCIUIECTB B OTXONALINX ra3ax He-
PCAKO MTPEBLILIAET NPSACBHO ACNYCTAMBIC HOPMBL, HECMOTDS HA MEPHI 110
OtMCTKE Ta30B H 3K0I0rH3a1HI0 TEXHONOMMYECKIX NpoleccoB. B sThx cay-
'L1X MPHOETAIOT K pacCceMBaHMIO MbLTETA30BbIX BHOPOCOB C TOMOLILIO Bhi-
COKMX JIBIMOBBIX TpYS. YeM priliie Tpy6a, TeM Gosnblile ee paccerBalOLLE
wppext. Ha pane npeanpusaTHit BrIcOTa JIBIMOBBIX TPY® AoCTHraeT Gonee
300 M. Tak, Ha MeHO-HHKeNEBOM KoMbnHate B . Canbepu (Kanana) Bbl-
coTa Tpyos 407 M. 3HauUTENBHYIO BHICOTY (He MeHee 100 M) UMEIOT BEHTH-
JSIUMOHHBIE (BLIOpOcHbIE) TPYOB! Ha ADC AjIA paccenBaHUA pPaIMOAKTHB-
161X BeIGpocos. CnedyeT NPpH3HATS, YTO PACCEH BAHHE rAJ0BLIX MPHMeceii B
arMocepe — 3T0 NANEKO HE caMoe AYYIlee pelieHye IPobIeMBL, CBA3aH-
110H ¢ 3arpA3HEHHEM BO3AYIIHOTO Gacceiina. CHHXAs ero Ha MECTHOM YpoB-
ne, HUYETO He MPeanpUHHMAETCA B 9TOM ACNEKTE Ha TTOOANEHOM,

3alnTa atMocthepHOro BO3AyXa OT BPEAHBIX BBIOPOCOB — CNOXHAA,
KOMNJIEKCHAA NpodiacMa, BKIAS B €€ PEIIEHHE BHOCHT B MEPOIPHSTHA [0
PILUHOHATSHOMY Pa3MELIEH M0 UCTOUHHKOB 3arpA3HEHHHN;

— BBIHECEHMEC [IPOMBIILIEHHLIX NPELNPHATUH H3 KPYNMHLIX FOPOACH B

MaJIOHACENeHHbBIE PAHOHBI ¢ HENPUIOAHEIMK W MANOIIPUIORHEIMH
WA CENBCKOX03ANCTEEHHOTO UCNONBLIORIH HA IEMIAMH;

— PAacnoNOXeHHE HPOMBILLISHHLIX MPERMPHATHI ¢ YUETOM TOMOrpa-

¢HH MECTHOCTH H PO3bI BETPOB;

— YCTAHOBNCHHE CAHHTAPHO-32LIMTHBIX 30H (CC3) BOKPYT NpOMBLLL-

JCHHHIX NpeanpUsiTHIL,

— PAUMOHANbLHAA TUIAHMPOBKA FOPOACKOM 33CTPOHKH.

BsanmHoe pacnosoxeHHe NPEANpPUsTHIE N HaCENEHHELIX NYHKTOB Of-
[e/ieAfeTca o CPEHEH po3e BETPOB TEILIOrO fepHoaa roaa, lMpoMenunes-
nbic 06BEKTH KAK MCTOYHMKM BBLIENEHHA BPEHLIX BEUIECTB B OKPYXKalo-
NIYI0 CPEOY AGMKHbBI PACTIONAraThCS 32 YePTOoi HACCNECHHbIX NYHKTOB H C
NO/IBETPEHHOH CTOPOHBI OT XKMNLIX MACCHBOB, YTOGK BRIGPOCH YHOCHIIHCD
# CTOPOHY OT XINTBLIX KB2PTATOB.

3maHusl H COOPYXEHHS MPOMAIITEHHBIX MPEaNPUATHI OGbIYHO pa3-
MCLIAIOTCH MO XOOY NPOU3IBONCTBCHHOTO npolecca. [1pH HeAOCTATOUHOM
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PACCTOAHUM MEXILY KOPIYCAMH 3arpsi3HSIOIHE BEILECTEA MOTYT HAKAML1# -
BATLCH B MEXKOPIIYCHOM MPOCTPAHCTIE, KOTOPOE OKA3bIBACTCH B 30HE a3po-
AuHaMHMeckol Tead. Llexun, Braacasionme Hanbonbiuee KONHYECTBO BPEH-
HBIX BEILECTR, CAEAYET PACMIONATATL HA KPAKW NMPOHU3BOACTBEHHOMH TEppuU-
TOPHH CO CTOPOHLI, HPOTHBORONOXKHOMK XKHIOMY MACCHBY.

§ 3. CaHMTapHO~3awiUTHbIE 30HbI

Hcxonn us CanutapHbix HopM W npasun 2.2.1.5/2.1.1.567-96 «Cann-
TAPHO-3A1UTHbIE 30HbI H CAHHTAPHAA KIACCH(PUKALKA NIPEMTIPHATHIA, CO-
OpYXEHHIL 1 HHBIX OOBZKTOB», JII00ble OOLEKTH, KOTOPBIE ABJIAIOTCH HC-
TOYHnKaMH BoiOpocos 8 OI1C ppeaHBIX BeWIECTB, 4 TAKXe UCTOUHMKAMA
iymMa, BHOpALIMHK, Y)IETPA3BYKa, 3MeKTPOMATHUTHBIX BOJAH, PailoqacToT,
CTATHYECKOTO AJIEKTPHYECTBA, HEOOXOAUMO B OBA3ATENBHOM NIOPALKE OT-
AENATH OT XHI0N 3aCTPOHKH CAHUTAPHO-3aLIMTABMH 30Hamu (C33). Io-
sToMy C33 c1any HbiHe 00A3aTENbHBIMH COCTABHBIMH KOMITIOHCHTAMM NpO-
MBILLAEHHOTO NIPEANPUATAS UIH HHOTO ODBEKTA, ABATIOUIMXCH UCTOYHH-
KaMM XHMAYECKOTO, GHOIOTHUECKOro HITH PHIHYECKOrO BO3AEUCTBUS Ha
QI1C u 350poBLE ‘IeAOBEKA.

C33 — 970 30HAa (IPOCTPAHCTEA ¥ PACTUTENBHOCTH, CMNEILMAILHO Bhife-
JIEHHAA MEXAY NPOMBILLICHHHM OPelNpUsiTHEM M PAHOHOM ITPOXHBAHUA
HaceneHus. OBecneunBas NPoCTPaHCTEO ANA Ge30NacHOTo pacceMBaHHA
BpeAHbIX BbIBPOCOB, OHA AOLKHA GbITh HAIUIEXAIMM 00pa30M O3e1EHEeHa
¥ YAOBJIETBOPATH CNEUHANBHBIM MIUEHHYECKHM TPEDOBAHNAM,

B 3a8UCUMOCTH OT KOHIICHTPALHH 06bEKTOB HA AJAHHOH TEPPUTOPUM,
HX MOLUHOCTH, YCIOBHH DKCNNYaTaLWK, XapakTepa W KoNH4ecTsa sbibpa-
ChiBAEMBIX B aTMOCHEDY TOKCHYECKHX BELLECTE M T. N, 118 NPeanpuaTHH,
NPOH3BOACTE H HHEIX OGLEKTOB YCTAHOBICHE! CASAYIOME MUHUMATbHbIE
pasmepbl C33: npeanpuatia |-ro knacca onacHoctd — 2000 M; 2-ro -
1000 M; 3-ro — 500 m; 4-ro — 300 M; 5-ro — 100 M. Jonyckaeresa pasmep
C33 50 M onA NpeAnpPUATHI MULLEBOH APOMEILITIEHHOCTH, 061LECTBEHHO-
ro NUTAHUS, 3PSTHILHBIX U KYABTYPHBIX ODBEKTOB.

C33 apasieTca nosocoil, oTAEAAIOWEH NPOMBILILIEHHOE [IPEANPHAHE OT
cenutebHoil repputopnu. Ceanmebnan 3onda, YW XWIaA 30Ha, — paiioH
HACENEHHOTO NYHKTA, B PEIEAAX KOTOPOro Pa3MelleHbl KUALIE JIOMa H B
KOTOPOM 3aMpeleHo CTPOUTEALCTBO TIPOMBILIICHHBIX, TPAHCIIOPTHHIX H
HHBIX NPEANPHATAN, 3arPAZHAIOWNX OKPYKAIOWILYIO YS/IOBEKA Cpedy.

CalHUTAPHO-3aIMTHYIO 30HY Heab3s pacCcMaTpUBaTh KaK PE3EPBHYIO
TEPPUTOPHIO NPSUIIPHATHA M UCTIONB3OBATE ANA PACLIHPEHHA NPOMBII-
neHHoit miowaikk. Ha teppuropnn C33 MOXHO pa3MemaTs O0LEKTH ¢
NPOH3BOACTBAME MEHBIIETO KAACCa BPEAHOCTH, YEM NPOH3IBOACTBO, M
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koToporo ycraHosnena C33, a Takxe MoxapHoe Neno, rapaxH, CKIamsl,
{MIMHUHHCTPATHBHBIE 303HUA, MAarasHHbl, NPEAIPHATHA OBIICCTBEHHONO
IIMTAH K, HAYYHO-HCCEACBATENbCKUE NAabOPaTOPHH, MOSHKIUHHKH, BO-
AONPOBOAHbLIE H KAHATY3aLIHOHHBIE HACOCHKIE CTAHLINH, CTOAHKM 114 06-
INCCTBERHOTO ¥ HHAWBHAYANLHOTC TPAHCTIOPTA, JHHUY 3nekTponepeaay,
1edTe- ¥ rasonpoBoiasl, 06bEKTH TEXHHYECKOTO BoaoCcHabxeHHA, Ha Tep-
PUTOPHH C33 HeNb3A Pa3MEHIATh: IETCKHE YUPEXASHUS, ITKOAL, Aeuel-
HO-NMPOPANAKTHYECKHE M 0300POBHTENbHEIE YUPEXKICHWSA, CTAAUOHE W
CHOPTHRHBIE TITOIMAAKH, XHBE 30aHHA.

Dynriid 3eAeHbix Hacaxcdenuli MHOTCOOpasHB. OHH He TONBKO 06oTa-
HIAOT BO3NYX KHCIOPOACM, CO3AI0T ONATOMPHATHBIH MUKPOKJIMAT, HO H
CTHOCOOCTBYIOT PACCEHBAHNIO BPEIHBX BELUECTE U NONIOWADT HX.

Mpn o3eneHEHUY TEPPUTOPHH MPOMBILLIEHHBIX NPEANPHATHI W NX
("33, 0004YHH nopor 06BN HO BEIGHPAIOT APEBECHME, KYCTAPHHKOBIE, LBe-
rOUHLIE H TA30HHbLIE PACTERUA B 2ABUCHMOCTH OT KJIMMATHUYECKOro paito-
111, XapaKTepa NpoOH3BOACTEA H >PEKTHBHOCTH AaHHONH Topoapl 119 091~
CTKH BO3IYXA, 2 TAKXKE €€ YCTOHYHBOCTH K BPEAHBIM ra3am. YCTaHOBMIEHO,
"o Hanbonee CTONKMMHA ABAKIOTCA, HANPHUMED, akauud Genas, aTAaHT
RHICOKHE, KIICH ACHENHCTORLIIA.

B¢ heKTUBHOCTE 03€EHEHUA XaPAKTEPHU3YIOT CEAYIONIME HaHHBIE:
XBOSI OHOTO FeKTApa €N10BOTC Jleca YIaBMHBacT 32 T TIbLIH, TUCTBA GYKOBO-
10 neca — 68 1. Ha paccrosannm 500 M oT npeaAnpusTHA NIpH OTCYTCTBUM
¢3C/ICHEHHA 3arpia3HEHHE BO3AYXAa IMOKCHAOM CEpbl, CEPOBOAOPOIOM H
IWOKCHAOM a30Ta B 2 pa3a HUXe, YeM HEMOCPEACTBEHHO ¥ MCTOYHMKA 3a-
IPSt3HEHUs, & TPH HATHYHH 03eeHeHNA Anxke B 3—4 paza (Tack u ap.,1990).

§ 4. OcHoBHbIE XMMMNYECKWe 3arpa3HeHna aTMoctdepbl

PasHyaloT eCTeCTBEHHbIC IPHMECH, OBYCIOBIEHHDIE TTPUPOAHBIMK
POUECCAMH, H AHTPONONCHHBIC, BO3HUKAIONIYE B PE3YLTATE X03AHCTRCH-
110H, BOEHHOI AeATeNbHOCTH YejioBeuecTsa. ToT ypopeHb 3arpa3HeHHA aT-
mocheprl, KOTOPHIH CO3AAETCA NPHMECAMHA OT MPUPONHEIX HCTOYHHKOBE,
HiI3LIBACTCA OHOGbM, OH OGLIYHO UMEET Mafible OTKJIOHEHHS OT CpedHe-
MUOTOJAETHETO 3HAYEHMA,

3arpsA3HeHH A aHTPONIOTEHHOTO NPOUCXOXIEHN OTNHYAIOTCA MHOTO-
olipasHeM BHAOEB MPRMECEH H MHOMOYHCIEHHOCTBIO HCTOYHHKOB HX BBIG-
poca. TIpy 3T1oM Hanbonee YCTORYMERLIE 30HK ¢ NOBLILICHHLIMH KOHLUEHT-
PIHAMH 3aTPA3HEHHI BOZHMKAIOT B MECTAX AKTUEBHOHN XU3HENSSTeNhHO-
CTH YEI0BEKA.

B arMocdiepy NpUMECH MOCTYNAIOT B BUAE TREPABIX H XHAKMX YACTHULI,
11308 H napoe. [a36l U napel o6pazyIoT ¢ BO3NYXOM CMECH, 8 TBEPOBIE H
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XHAKHME YACTHLL — A3PO30JH (JHCHEPCHBIC CUCTEMNBL), KOTOPHIC TOAPA3-
DEASIOT Ha Awiib (pazMepel YacTHU Gonee 1 MKM), doim (pa3Mepbl TBEPIbIX
YaCTHI MeHee | MKM) U mysan (pa3Mep XKUAKHX 4acTHL, MeHee 1) MKM).
[IbLb, B CBOIO GYEpelb, MOXET GbITL KpYNHOAWCNEPCHOM {pa3Mep YacTHL
Gonee 50 MXM), cperHenrcrepcHoi (50—10 MKM) B MEAKOAKCIEPCHOI
{meree 10 mkM). B 3aBUCHMOCTH OT pazMepa XXKHIKHE YaCTHIIL IOAPasae-
JSIOTCA Ha cynepToHKui TymMaH (1o 0,5 MXM), TOHKOIMCTIEPCHBIN TYMaH
{0,5—3,0 Mkm), rpySoancniepcHblid TyMas (3— 10 MxM) ¥ Bpbisru (cBbiLE
10 MxM), CrieayeT OTMETUTD, YTO a3PO30JH Yalle HONMAUCNEPCHEIE, T. €.
COHEPXAT Y4CTHLE PATHYHOTO Pa3sMEpa.

QCHOBHBIMH XHMHUYSCKHMY MPHMSCHMU, 3arpa3HIIOMUMY aTMoche-
PY, ABJIAICTCA CNEAYIOLLHE.

Huoxcun yraepoaa (CO,) — Hanbosiee KpyNHOTOHHAXHBIH 3arpASHA-
TeNb AHTPONMOTEHHOTO XapakTepa. DTO 6ecUBETHBIH ra3s ¢ KHCIOBATHIM 3a-
MAXOM H BKYCOM, HPORYKT NOAHOIO OKMCASHUA YyTAepona (CKHIaHue YT,
HedTh, rasa u T. 1.). Yacte CO,, noctynaowero B atMocdepy, BOBIEKaeT-
csi B (hOTOCHHTES, a U3GLITOUHAA YACTh YYACTBYET B CO30AHHH NaPHUKOBO-
ro agdexTa.

Oxcaa yrnepona (CQ) U3BECTEH MO HAIBAHHEM <yrapHbiii raz», [pen-
crapisgeT cobo# ras, He UMEIIHI 3anaxa, uBeTa M BKyca. O6pasyerca
BCACACTBUE HEMOJHOTQ CTOPAHUA YrAepONCOAEPXKANIETo TONIMBA (H3-3a
HESOCTATKa KMCAopoaa) H ApM HU3Keit Temneparype. Cornaceo H. M. Hea-
HoBy U U.M. ®aauny (2002 1), 65% oT Beex BriGPOCOB OKCHAA YLIepola
MPYUXOANTCA Ha TPAHCTIOPT, 14% — HAa NPOMBIILNEHHOCT, 2 21% — Ha Obi-
TOBOH CEKTOP 1 MEJIKMX MOTPEeOHTENCIH.

" MocTynas B aerkne, CO 00pasyer ¢ reMOrnOSHHOM KPOBY NPOYHEIE CO-
eAHHEHUA H TeM CaMbIM OA0KKPYET NOCTYIIEHHE KHCNopoaa B KpoBb. Mak-
cuManbHag pasopas [TIK CO — 5 mr/M?, acpeatecyroanas — 3 mr/m?. Tipu
14 Mr/m® BO3pacTaeT BEPOATHOCTL CMEPTH OT HHapKTa MHOKapAa, CTonb
IKCTPEMAIbHBIC KOHLEHTPALMH YacTo Habaoaa0red B palioHax MOBEIIIGH-
HOH AHTPONOI¢HHOH HAIPY3KH H4 OKPYXAWWYIO CPeay: B 4ackl NHK Ha
TPaHCNOpPTe WIH MPH MHBEPCHsX (T. €. B YCNOBHSX cnaboro BO3OYIHOTO
ofMeHa), GnaronpHATCTBYIOWHX BOIHHKHOBEHHIO CMOra.

Juokcan ceput (S0,) obpasyercs B NpoLiecce CrOpaHKs pazIHYHbIX BH-
JIOB TOIJIMEA, COASPXKALIUX CEPY, A TAKKe fIpU MmepepaboTke (c yyacTHeM
KHCNOpOJa) CEPHHUCTRIX PYA NPH BHICOKOH Temnepatype. O6meMupoBoit
shifpoc SO, ouennpaerca noutd B 200 maH T B rod. Ero koHueHTpauns
0CODEHHO BEMHKA B padOHaX pacnoNOXKeHUS TEMAOBBIX SNEKTPOCTAHIMIA,
METAMYPTHIECKHX M TOPHOOBGOraTHTENbHBIX 3aBOJOB. JHOKCHA cephl —
AXTHBHEIH y9aCcTHEK GOPMHPORAHHA KMCIBIX TOXAEI,
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JnurenbHoe WK MacCHpoBaHHoe Bo3aciicTene SO, Ha OPraHH3M 4e10-
KCKE MOXET MPHBECTH K BOCIIAISHHIO MM OTEKY JerkHX, mepeGosam B cep-
JNCYHOH AeSTeNBHOCTH, HAPYILEHHIO KPOBOOOPALUEHMA H A4KE OCTAHOBKE Abl-
xaHns. MakcumansHan pasosaa NJ1K as atoro rasa cocrasasiet 0,5 Mr/m>,
cpearecyrouHaa — 0,05 mr/m>. OTMETHM, UTO PACTEHUS rOPa3o YYBCTBH-
Te/IbHEE K BOACHCTBHIO SO, HEXENU YeNoBeK.

Oxcnan asora (okena NO v avokcua NO,) o6bYHO 0OLEAMHAIOTCSA
opHoit obiwei dpopmynoii NO,. IIpu Becex npoueccax ropeHUs, B KOTOPBIX
YUACTBYET BO3AYX, 00pa3yeTcd npexae BCero OKCHA, KOTOPbiH JOCTATOUHO
GLICTPO OKUCAALTCH JO AHOKCHAA a30Ta, [ocrennuil npeacrasnaer coboi
KPacHOe-0e/blii ra3 ¢ HEMPHATHBIM 3aNaXoM, CHALHO BO3ASHCTBYIOWHI Ha
CAUBHCTBIC 00OMOMKY YENOBEKA.

CornacHo oLeHKaM, KONMYECTBO OKCHIOB 430Ta, NOCTYIAIOIMX B aT-
mMocdepHbiil BO3myX, coctapnaeT 65— 70 M T B Toa. [1pu 310M OT 0binero
KOJIHYECTBA TPAHCMOPT AaeT 55%, sHepreTka — 28%, NpoMBILINEHHBIE
npeAnpHATH: — 14%, 6BITOBOMH CEKTOP H MeJKue noTpeburenn — 3%. B
arMocdepe MPH UHTCHCHBHOM CONTHEYHOM OCBEIIEHHH JHOKCHE, 43072 10~
1OABHO BEICTPO TIPEBPALLACTCA B 230THYIO KUCAOTY — KOMIMOHEHT KHC/BIX
noxaeii. Kpome Toro, opu ApkoM CONTHEYHOM CBETE OKCHARI 430Ta aKTHB-
110 pearupylor ¢ 66 HIHHOBBIMH NMapaMK K APYTHMH YLeBoAOpOIaMHu, 06-
padys HU3KoaTMOCchepHblit 030H. CISACTBUEM ITHUX MPOLECCOB ABASETCH
0OpazoBaHue cMora, APEICTaBIAIomero coboi KpacHO-0YpYI0 ABIMKY, Ya-
CTC OKYThIBAIOLIYIO TOPOLA ¢ CHIBHO PA3BHTON MPOMBILLIAEHHOCTRIC H 3HEP-
ICTHKO#H,

Maxcumanbhas pasosas 11K anokcHaa asota coctannser 0,085 Mr/m’,
a cpeasecyTouHast — 0,04 mr/m>. Tlpu KoHueHTpauusx ceoiie 0,15 mr/m?
BOIHHKAIOT OCTPHIEe 3a00NEBAHNA OPraHos AuixadHud. TIpH ocTpoM oTpas-
JNCHHM THOKCHAOM a30Ta MOXET PA3BUTLCA OTEK NErKHX.

O30n (O,) — ras ¢ XapakTepHEIM 3a11aX0M, HANOMUHAIOIIHM CYX0e CEHO,
fonee INEPrHYHEBIA CKUCAUTEN b, HEXeTH KHeaopoiL. bynyuu Havbonee Tok-
CHYHBIM H3 BeeX O0BIYHLIX 3arpa3AuTencH atMocdepn {1 kiacc onacHoc-
TH), 030H 0BpasyeTcH B HHXHEM arMocdepHOM cice (Tponocdepe) B pe-
'tynbTaTe POTOXMMHUECKHX Mpoueccos ¢ yuactieM NO, H neTyunx opra-
nuyeckux coesunenuit (JIOC). Tak Kak K nocneaHuM oTHocaT Gonee 200
XMMHYECKMX CoeIHHEHMI, B Mpoliecce 06paiosanng 030Ha BO3HUXaeT do-
TOXHMHWYECKHIT CMOT, COCTOAINMEE U3 COTEH XUMHYECKHX BELLECTB,

HanGonee BbICOKHE KOHUCHTPALMH 030H2 (PUKCHPYIOTCS B MPOMBILI-
JICHHBIX USHTPAX, OAHAKO B AOCICAHKE NOb1 MOBbIIWEHHbIE KOHLIEHTPalHH
O30HA HAGMOAAIOTCA JaXe B CEeNbCKOoH MecTHOCTH. MakcrusMannHad pasosas
NJK o30Ha coctapnser 0,16 mr/m?, a cpeanecyToynas — 0,03 mr/m3.

T Ps EILIENRBA 3KATIOTHA
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Cpeau s3arpasHuTeNei atmocdepnl Bee SoNbLIyIo 4010 3aHUMAIOT YIie-
BOJOPOIH — XHMHYECKHE COSHMHEHUS YTNepoaa W Bopopona. 3Tc MHOTHE
TBICAYH BELIECTE, KOTOPBlE CONSPXATCA B HecropeBiueM OcH3MHE, XKUAKO-
CTAX, NPHMEHAEMLIX B IPOMBILUINEHHBIX H OBITOBBIX PACTBOPUTENSX, K T. .

[MTonasnsee GONBUIMACTEY YINIEBOLOPOACE ONACHC LA YENOBeKa.
Tak, reKcaH NPUBOAWT K TSKENLIM NOPAXKEHHAM HePBHOH CHCTEMBI, BeH-
30/1 MOXET BLI3BATh NeHKEeMHIO, GYTAAHCH MPOARIAST CBOMCTBO CUALHOTO
KaHuneporeHa. Yacto COBMECTHOE TIPHCYTCTBHE HEKOTOPHIX YIEBOIOPOLOB
Pe3KO YCHIHBAET HETATMBHOE BO3ACHCTBAE HA OPTAHHIM.

(PDpeonsi mpeacTasagioT coboil XNoprUpoBaHHbIE K GrTOpUPCBAaHHBIE YT-
nepoasl (XDY), cHHTe3UpOBaHHLIE YenopekoM. Byoydn oTHOCHTENBEHO
HENOPOTHMH, HEFOPIOYMMH H HeHTpaabHBIMK, (PPEOHSI [IHPOKO NpUMe-
HAIOT B KAYECTBE X12AaTeHTOB B XONOOHIBHUKAX MU KORTUUHOHEPaX, ycTa-
HOBKAX AN MOXAPOTYLWEHHA, B a9PO3OJIbHEIX Ba/ioHurKax U T. 4. floa-
HHMAsICh B cTpaTocdepy, aKTHBHO YHHYTOXAKOT O30H.

Cennen (Pb) — MeTann, TOKCHYHEIH B n060# M3BecTHOH Popme. Jo
60% MHpoBoit 10BLIYM CBUHLA, HCYHCSEMOH LECATKAMH MJIH TOHH, eXe-
FOJHO PACXOAYETCA AN MIPOH3BOACTEA KHCAOTHBIX AKKYMYIATOpOR, OCHOB-
HBIM HcTOUHHKOM (0k00 80%) 3arpasHerua atMocdephl COeAHHEHHAMH
CBHMHIIA ABIHIOTCH BHIXJIOTIHELE Fa3kl ABTOTPAHCNOPTA, HCMONb3YIOWHX T.H.
STHIHPOBaHHBIA OcH3KH, B nocneanuii B KayecTBe aHTHAETOHALIMOHHOH
NIPHCAAKH BBOAAT TETPA3ITHACERHELL.

CBHHELL H £r0 COSTHHEHUA CHUXAKT AKTHBHOCTb (DEPMEHTOB OPraHn3-
Ma YeNoBeKa, HApYIIalT 0OMEH BELICCTB, NPY 3TOM OHU 00NanaoT Kymy-
ARMUGHBIM Oelicmetem, T. €. CTIOCODHOCTHIO HAKANIMEATECA B TKaHAX. Tak,
B OpraHu3Me peGeHKa, Ha KOTOPEIH CBHHEI! OKa3biBaeT ocoGeHHO oTpHLUA-
TeNBHOE JeiCTBHE, ocTaeTcd 40 40% NenaBIyX B HErO COCAMHECHHI CBUH-
ua. Kak caeacreve, HapylWaeTcs yMCTBEHHOS pasBHTHE, 3aMEUIRETCA POCT,
YXYRIUAETCH CNYX, pevb H BHMMaHue, Cpeanecyroutaa IAK 3o cBHHLA B
€0 COSIMHEHHIT (KPOME TETPasTHICBINIA) cocTanaseT 0,0003 Mr/m?, a wis
NOCAEAHErO YCTAHOBNEH OPHEHTHPOBOYHbIH 6¢3011aCHLIH YpoBeHL BO3eH -
ctend (OBYB), papHbrii 3-1075 Mr/m3.

OnacHbiM QaKTOPOM AHTPONOIEHHOIO XapakTepa, KOTOphIi Cocob-
CTBYET YXYAIUEHHIO KavyecTea aTMOchEpDl, SBASETCA 3arps3HeHHe paaHo-
AKTHBHOI ILLIELI0. Tak, NpH aBapHax Ha ADC (WIN AASPHBIX B3pbIBax) 661b-
1WA YacTh PADHOHYKJIHAOR 0GpasyeTca B pe3yneTaTe deNleHHs ypaHa-235,
ypaHa-238 u TAyTOHHA-239. YCTaHOBNEHO, YTO Yepes HECKOJbKO NECHT-
KOB CEKYH/ TTIOCTE B3pbiBa 06pasyioTea npuMepHo 100 pasnHIHBX panwo-
HYKITHIOB, 29 U3 KOTOPLIX BHOCHT HaUOONbLIWE BXKNAA B pAAHOAKTHBHOS
3arpasHeHye aTMocdepsl uepes yac, 20 — yepes ABoOe CYTOK, a 3 — uepes
100 net. OcobyH0 NOTEHLHAILHYIO OMACHOCTh /1A YENOBEKA U KHBOTHBIX
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HPEACTABIAET CTPOHIMI-90 HE TONLKO KaK HOJITOXHBYLIHIt 3AEMEHT, HO
H KK AHATOr KanbUMs, CNIOCOGHDIH 3aMeHATh €ro B KOCTAX.

Bo Bpema aaepHbIX B3pbiBOB PATHOHYKIIB HAX0ASTCS B rasoo0pa3HOM
COCTOSHWH H TIO Mepe NMOHMXeHHs TEMIIEPaTYPh KOHICHCHPYIOTCA B a3po-
10apH0E 00nako. Haubonee kpynHble yacTullbl {(AHameTpoM Gonee 40 MKM)
BHMAAAIOT U3 ATMOCAEPHL M CCEAAIOT HA 3EMHOH MOBEPXHOCTH. MenkHe
KE YACTHLH (BHAMETPOM OT | 10 20 MKM) IIONANAIOT He TOILKO B BEPXHUE
cnou Tponiocdepsl, HO H B cTpaTocdepy, OOYCIOBIHBAN TaK HA3bIBACMOE
11100aNEHOE 3arpa3HEHHE, CONIPOBOXKIAIOMIEECH BHMNAACHACM PALHOHYKILH -
/0B B mpeneiax oboMX [onyLapHi.

§ 5. Knaccnpukauma cucrem n METOA08 OMUCTKU rasos
1 nokasarenu 3pPexKTUBHOCTH

OCHOBHHM HANPABICHHEM OXPaHb! OKPYXaIOUWEH Cpensl, B TOM 4iCHe
1 aTMOC(EPHOTO BOBIYXA OT BPEIHBIX BHIOPOCOB IOMKHA ObITh pazpaboTka
MAICOTXONHBIX H HE30TXOAHEIX TEXHONOTHYECKUX NpoueccoB. OAHAKO Ta-
KYIO 3184y CAeAYET NOJATaTh CTPATErHUECKON Y pacCYMTaHHOH HA AAu-
TCABHBI NepHod. A B HacTosLIee BpeMst HaWGoJee pacpoCTpaHEHHBIM H
TCXHHYECKH 00Nee NPOCTHIM PELICHUEM YKa3aHHOH npobneMbl sRIRETCH
it3paboTka 3gHpEKTHBHBIX CHCTEM OYHCTKH, YIABIHBAHHA U [IepepadoTKu
113000Pa3HEIX, XHUAKUX K TBEPALLX NPHMECEii.

CHCTEMB OMHCTKH A30B OT BPEAHLIX MpHMeceil mpeacTapieHul Ha
pue. 6.1.

Ilna BuiGopa 0UMCTHOTO YCTPOICTBA 1 pacieTa BCeil CHCTEMbl QUHCTKH
11t00X0AMMO 3HATb OCHOBHHE XapakTEPHCTHKH, B T. 4. 3¢xpeKTHBHOCTS,
IMAPARTHYECKOE CONMPOTURAEHHE ¥ NPOUIBOAUTENBHOCTS.

Q01an spdexmusnocms ouucmyu 1) ONpeAenaeTcs NO COOTHOLEHHUIO:

n =(C, — C/Co
e C_, C,, — MaCCOBBIC KOHUEHTPALNHK NPHMECH B rase A0 W noche an-
napara (GpuaeTpa).
Ecnu nocienopaTeNbHo COSIMHEHO HECKOMBLKO anmnapaTos, To obwas
pdEeKTHBHOCTE OYUCTKH OyaeT:

n=1-({-n l) Al —le}---(l —71,,)-
e M}, Nyseno N, = 2HHEKTUBHOCT OUHCTKH 1-T0, 2-F0 W #-T0 ANNAPATOB.

ThnpasaMdeckoe COMPOTHRIEHNE Ap ONMpPEAENsieTCs KaK pasHOCTb AaBie-
NWi BOZMYITHOTO IIOTOKA Ha BXOIE O, W BHIXOAC . W3 annapara. Benwum-
na Ap, HAXOZWTCH 3KCTIEPHMEHTATBHO WIH PACCUHTEIBACTCS TO (hopMyIe:
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I CHcTeMbl U MeTOAEI CUHCTKH BPEAHLIX BbIGPOCOR i

npuMeceit
L TR
i Cyxme —| ABcopbuwoHHbIe I
NEANEYNORMTENN
| | Mokpbie —l AdcopBioreie l
NeNSynoerTeni
—I XemocopOUMOHHLIE |
—‘ SnerTpouNETpH I
—| Tepmudeckme —l
—| SUNETPL |

—| KaTtanumuackue I

~ Puc. 6.1, CHcTembl U METOAB O4MCTKM BPEAHBLIX BLIBPOCOB

AP =Py~ Py = 8PV/2,

rae p ¥ ¥V — nnOTHOCTE M CKOPOCTD BO3jIYXA B PACUSTHOM CeYeHHHU annapa-
Ta, £ — KOSOUUHUEHT MAPABIRYECCKOTO CONPOTHBNEHHS,

BennuuHa rupaBNHueCKOro COMMPOTHBNEHUA aNlapaTos UMeeT HoNb-
uIoe 3HA9EeHKEe IS pacyeTa rMIpaBIuuecKoro CoMpoTHRNeHua Beell cHc-
TEMEI,

ITposapoauTeNBHOCTE CHCTEM OUHCTKH MOKASLIBAET, KAKOE KOJHYECTBO
BO3AyXa NPOXOAMT YePe3 HEE B CAHHWILY BpeMEHH (M3/u),

§ 6. YnasnusaHue NPOMBILWAEHHbIX Nbinen

TpoMumennbie NUIA B 3aBUCHMOCTH OT MEXaHH3Ma HX 06pasoBanus
MOAPA3ICAAIT Ha CledylolHe 4 KIacca: MexaHuneckan noisb — oGpasyeTcs
B PE3YABTATE H3MEMBYCHUA NPOAYKTA B XOIE TEXHOMOTHUYECKOTO MPOLIECea;
80320Hbi — OOBPAYIOTCH B PE3YALTAaTe 00BEMHOI KOHAGHCALIMH TAPOB Be-
LIECTB NPY OXNAXKACHWM ra3a, MPOMYCKAeMOro Yepe3 TeXHONMOTHYCCKUA
amnrapar, yCTAHOBKY WIH arperar; femy4as 304d — coIepXamuiica B AbIMO-
BOM Ia3¢ BO B3BEIIEHHOM COCTOSHHM HECTOPAEMBLEl OCTATOK TOILUEA, 06-
pasyerca U3 ero MUHEPANbHbIX IPHMECEH NpY TOPEHUH; NPOMbIIACHHAA
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CaxCa — BXOIAIINH B COCTAB NMPOMBILLLIEHHOTO BEGpOCa TBEPABIH BHICOKO-
JUCcnepcHBIft YTAepod, 00pa3syeTcd Npy HENOMHOM CTOPaHHKM HJIK TEPMH-
[CCKOM Pa310XeHUH YIeB0oA0POICE. :

OcHOBHOU napaMeTp, XapaKTEPH3YIOIIKHA B3B¢LIeHHEIE YACTULIEL, — 3TO
HX pa3Mep, KOTOPBIi Koaebaercs B iuMpokux npegesax — ot 0,1 xo 850 mkm.
W1 310 raMMBl Hanbojee onacHsl A8 4eTOBeKa YacTHUH OT 0,5 10 5 MKM.

Annapats 06eCnBITHBAHNA 4308 MOXHO pat6uTh Ha 4 rpynmsl: 1} cy-
XHME LIEYIOBUTENN — MeXaHHYECK e YCTPOHCTBRA, B KOTOPHIX NbUTb OTHE-
JHETCA non JelicTBMEM CUN THXECTH, HHEPLHH MK HSHTPOOEXKHOR CULL;
2) MOKpbie, HIH rHAPaBNHYCCKYe, ANNapaThl, B KOTOPHX TBCPABIC YaCTH-
Iibl YIABAHBAIOTCH KHAKGCTRIO; 3) nopucThie GHABTPH, Ha KOTOPLIX oce-
AAI0T Meabuailune YacTHLBT MEUTH; 4) 9NeKTpodUILTPE, B KOTOPBIX Yac-
THOLI OCAXKIAOTCS 34 CYET NEKTPHUCCKONH HOHHW3AWKU rasa A colepxa-
HIHXCH B HHX TIBLUIHHOK.

Cyxue muneysopurens, K 3TUM ycTpoiicTBaM OTHOCATCS OCAAUTEABHbBIE
KiMepHl, HHEPHHOHHBIE [bLICYA0OBUTENN, UWAKITOHHI.

BechbMa MPOCTHIMH YCTPOHCTBAMM ARNAIOTCA Rbineocadumentrole Kame-
pei, B KOTODLIX 32 CYET YBENHYEHHST CEUCHHS BO3LYXOBOIA CKOPOCTD Nbine-
BOTO NOTOKA PE3KO0 MATACT, BCISACTBUE YEro YacTHUBI TTBUTH BHNSIAIOT MON
JiciicrereM cun TaokecTH. TTblneocaauTenbabie KaMepsl {puc, 6.2) ucnoassy-
10T LT OYHCTKM OT KPYMHbIX YACTHL, NBUTH H IPHMEHSIOT B OCHOBHOM 214
| peABAPUTEIBHONA OYHCTKH BO3nyXa. Sd¢peKTHBHOCTS YNABAMBAHAA B HHX
HIBHCHT OT BpeMeHHU NpebblBaHWA ra3oB B KAMEPES M PACCTOAHUA, DPOXOAT-~
MOTO YACTHLAMH NMoA BeilcTBHEM TPABMTAUMOHHEIX cHA. B cBO0O ouepens
BpEMST MPeGHBAHHA TA30B 3ABHCHT OT 00bEMA KaMephl B CKOPOCTA 110TOKA.

3anbinenHbiil QuuiuenHuid
2a3 2az

Pue. 6.2. Monan neineocagiTensHasn Kamepa
1 — xopnyc; 2 — Bynxep; 3 — wmyuep dna yOaneHus neiny

BdheKTHBHBIMH NBLTEYIOBHTENAMH ABNAIGTCS KHEPLUHOHHHE anmna-
piaThi, B KOTOPBEIX MBUICBOI MOTOK PE3KO M3MEHAET HANpaBicHHE CBOCTO
ABAXEHHS, YTO CIIOCOGCTBYET BbIMAZEHHIO YacTHL NbUTH, K HUM oTHOCAT-
¢4 anmnaparbi, B KOTOPbIX AeHCTBYE yaapa O TIPENATCTBAC UCNOABIYETCA B
Gonbllield creneHu, YeM WHepuna. [Inpoxo pacmpocTpaHeHHBIMH HHED-
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Outnyenniid 3 _ LIMOHHBIMH TTbLIEYIOBHTENA-
2as ‘a,”“:a?"”” MM SIBISIIOTCS quKaoHbe. B HIX

YacTULhkl DLUIH JBHXKYTCH
BMECTE € BpPallalONIMMCS Ta-
30BBIM ITOTOKOM H MOJ BO3-

. BeiicTBUEM UEHTPOGeXKHBIX
CHJl OCEOaroT Ha CTeHKAax.

N 4 LIHKnoHbB! LUMPOKO NPHMEHS -

10TCA 414 YAABTHBAHKSA vac-

TULL pasmepaMu oKoso 10 MkM

MpPH CKCPOCTHX ra30BOTO MO~

ToKa oT 5 1o 20 M/c. Mo xoH-

CTPYKLHHA UHKIOHB! NOApa3-

OCASIOTCS HAa LHKIHYECKHE,

KOHHYECKUE H TIPpAMOTOY-

1 — napysnbill yuaundp; 2 — nampybok; Hbte. LiMKIHIocKui waKnod
3 — snympeHHuil uunuufap; 4— xopnyc;j (pwc. 6.3) cocTouT U3 ABYX
5 — Gynxep UHAHHIOPOB: HApYXHoro |, K

KOTOpPOMY B BEpXHEH uacTH
MO KacaTeNbHOl NoACOEAMHEH NaTpYOOK 2, a B HUXHEH YacTn — KOHYC K
nelaecbopHUK (GyHKep) 5, 1 BHYTPEHHETO 3, K KOTOPOMY B BEPXHEH YacTH
NOACOCANHAETCA TPyDa, OTBOAAINAA OUHINGHHBIA BO3AYX. 3anbLeHHbIH
BO3OYX NCCTYNMAET B UMKNOH Yepes narpyGok 2 nio KacaTenbHOM K BHYTPEH -
Hell MOBEPXHOCTH KOPIyCa, [ COBCPIIAETCA HUCXoAsLIee cnupancobpas-
HOE ABUMXKEHUE BAONL Kophiyca K OyHKepy. [Toa aeficTBHEM 1eHTPOGEKHOH
CHAbI YACTHLLI NELUH NPHXKUMAKIOTCA K BHYTPEHHHM CTEHKAM HAPYXHOIO
LMAMHADPA W CKaTBHIBAIOTCA B NbliecGopHUK, B GyHKepe MOTOK BO3Ayxa Me-
HAET HanpasicHue Ha |180°, Tepaer ckopocTe, BCACICTBHE YEro NpoHCxo-
IOUT BblNAleHHE YACTHIT MLUTA H3 MTOTOoKA. OCBOBOIMBILMCH OT HBLUIH, ra30-
Bblii NOTOK 06pa3yeT BUXPh, BLIXOAHT W3 OyHKepa U BLIGPACKIBACTCH Yepes
BLIXJIONHYIO Tpy6Y.

B heXTHBHOCTE YNABTHRAHUA YACTHIL MBLAK B LHKAOHE NPOMOPLHO-
HIBHA NHHEAHON CKOPOCTH Ta30B B creneHy | /2 W obpaTHO nponopuno-
HalbHA AHAMETPY afinapara B CTENeHW Takxke 1/2. Tak uto npouece uene-
coCOPa3HO BECTH MPH GONBUIMX THHEHHBIX CKOPOCTAX I430BOC0 MOTOKA H
HECOOABIINX OHAMETPAX LMKAOHOB. QAHAKO YBEAHYEHHE CKOPOCTH MOKET
TMPHEBECTY K PE3KOMY YBETUUEHUIO MEAPARIAYECKOTO CONPOTURIEHNS, [o-
3TOMY LeNecoofpasHo ypeanuueath 3pGHEKTHBHOCTh LIHKIOHA 33 CYeT
YMEHBIIEHUA AHAMETpA allllapaTa, a He 3a CHeT pocTa CKOPOCTH rasa.

Cpennss 3 deKTHBHOCTE 00ECTHNHBAHKA TA30B B LIMKIOHAX COCTAB-
Jisier 0,98 Tipw pasMepe yacTuul MBI 30—40 MxM, 0,8 — npu 10 MxM, 0,6 —

2

Puc. 6.3. Luknon:
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nuput 4—>5 MkM. [1pOH3BOIUTENPHOCTD UMKACHOB NEXKNAT B HHANA30HE OT
HECKOABKHX COT A0 JECATKOB THICAY KyOHUECKHX MeTPOB 8 Yac. [Tpeumy-
HIECTBC UHKIOHOB — MPOCTOTA KCHCTPYKUMK, HeBonbnmie pasMepsl, 01-
CYTCTBHE RBHXKYLLMXCA MACTell; HeJOCTATKH — 3aTpaThi SHEPruH Ha Bpa-
IeHHe U 0onplIoi abpasvBHBIH H3IHOC MacTell anmapaTa MblAbK.

IMp# GOABIIMX PACXCAAX OUHIIAEMEIX FA30B MPUMEHAIT FPYIHIORYIO
KOMTIOHOBKY LUMKIOHOB (0atapeio). 310 MO3BOMSACT He YBEMHYHEATL AWA-
MeTp LIAKJTOHA, YTO MOMOXKUTENbHO CKA3biBAeTCs HA S((EeKTHBHOCTY OYH-
CTKH. 3anblieHHbli ra3 BXOAMT Yepe3 00K KONNEKTop, a 3aTeM pacnpe-
ACAACTCA MCXKAY HHKNOHHBIMHA JNEMCHTAMHA,

KpoMe 1THKIOHOB, IPUMEHAIOTCA H
JIPYTHE THIMH CYXHX MBIICYIOBUTENEH,
HATIPHMEP, POTALIMOHHBIE, BHXPEBBIE,
pagnaneHeie. Tlpn 0B6WKHX NpHHUATNAX
JIcACTBHA OHM Pa3NKYAIOTCA CUCTEMAMH
MLUICYAABTMBAHUA M CTIOCOGAMH Noaa-
uu Bo3oyxa. K nanBonee adpdekTMBHBIM
chenyeT OTHECTH POTALIWOHHBIA Mblie-
YAOBHTEND (pUC, 6.4), OCHOBHOH Y4acThIO
‘H1eCh ABAAETCA BEHTWIALMOHHOE KOJe-
¢0 1, NIpH BpalieHHH KOTOPOro YacTHLLL
1ILUIH TIOA AeHCTBHEM UCHTPOOEXKHBIX
CHA OTOPacHIBAIOTCA K CTEHKE KOXyXa 2
H, OCeHaA Ha CTEHKAX, MOnajaior B Nbi-
JCNPUEMHHK 3, a YHCTHIH BO3AYX BhIXO-
JIMT 4epes narpyGok 4. Bnaronapa akTus-
1IOMY AeHCTBHIO TAKHE CHCTEMBI HMetoT MpdexTBHOCTE 0,95—0,97.

B ocHOBe paboThl NOpACTHX PHABTPOB, TTPEAHAZHAYEH HBIX ANA TOHKOH
OMMCTKM, JEXHT MpoUecc (GUABTPaITHM Fra3oB Yepes NOPUCTYIO NePeropoa -
KY, B pE3YJIKTATE YETO TREDALIE YACTHIL! 3P KHBAIOTCA, 2 Ia3 NOJIHOCTRIO
1IPOXOAHT ¢kBO3b Hee. Ha puc. 6.5 npeacrarnena cxema npouecca hunsr-

Puc, 6.4, Muneynoeutens
POTALMOMHOTO THNA

OnuiyenHbid
2a3

fas
i —r i — p—

—]

Puc. 6.5. Cxema npouecca hmneTpoBaHUA
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poBaHuA; B xopnyce 1 punLTpa pacnonoxeHa BOIZYXOTMpOHHIIaeMas rrepe-
TopoaKa 2, Ha KOTOpoit 0CcefaloT yAaBIMBAEMbIE YACTHLB 3.

Heperopoaky, npuMcHsaeMble B GUNBTPaX, MOTYT ObITh PAIHYHBIX
THITOB: '

1} B PHAE HEMOIABUXHBIX IEPHHUCTHIX CNOEB, HAMPHMEP rpaBus. Takne

¢HNLTPEI AelIeBbl, NPOCTH B IKCTUTYaTaUHK, HX 3PheKTHBHOCTE
0,99, OHN BCTTONBL3YIOTCA AN OUMCTKM OT HbUIEH MeXaHHNYeCKOoro
MPOUCXOKICHHA (MSIBHHUIL, APODUNIOK, IPOXOTA);

2) rubKre nopHCTHC (Da3HYHBIE TKAHK, BOWIOKH, ry0uaTas pesiHa,
TMEHOMOAHYpeTaH). YKasaHHble GUALTPbL LIHPOKC HCTIOAB3YIOTCH
A4 TOHKOW 09UCTKH TA30B OT MPAMECEH, HO HMEIOT H HEOOCTaTKHK:
OTHOCHTE/IBHO HU3KAs TEPMOCTONKOCTL, Mallas MPOYHOCTS;

3} noayXecTKHE NOpUCTHIE (FIpeccoBAHHBIE CTIMPATH H CTPYXKa, Bsi-
SaHHBIC CETKH). TakHe PUALTPSI HATOTABIUBAIOTCA W3 PAIMYHEBIX
cTanei, MeH, OpOH3EI, HHKeNs W APYTHX MeTaynoB. OHK MOTYT pa-
60TaTh NpU NOBHILEHHBIX TEMNEPATYPaX X B aTPECCHBHBIX Cpeax;

4) XKeCTKHC MOPHCTHIC (MOPHCTAA KepaMHKa, IMOPUCTLIC METANIBE),
MWIETPH YKA3aHHOTO THIA TEXHONOMMYHLL W HAXOMAT LIHPOKOE NPU-
MeHEHUE ANA CYHCTKY NOPIOYHX ra3oB W XXWAKOCTEH, BbIOpOCos abiMa,
TYMaHOB, KHCIOT, MAacell, TaK KaK MaTepHaNb (KepaMHKa, METa/UIbL)

0obAamaloT BHCOKOH MPOYHOCTHIO, KOP-
OuuieHHbii] PO3HCHHOM CTOHKOCTBIO M Xaponpoy-
o 283~ HOCTBIO (BRIEpxuBanT 500°C),

Uz nopucthix QUAETPOB HAHOOb-
uiee pacmpocTpaHeHWe MONYYWIH py-
3 KaBHble GUABTPH, YTO OGYCIOBICHO H
CO3RaHHEM B OC/EIHEE BPeMS HOBBIX
TeMOEPATYPOCTOMKUX U YCTOHUUBEIX K
BOZIEHCTBHIO arPECCHBHBIX ra30B TKa-
Heli, HanpuMep, CTEXNOBONOKHO Bbi-
F VAV AV A N Jepxupaet Temneparypy 250°C.

4 Kopnye duastpa (puc. 6.6) npes-
crarnset coboil Meranindeckuit wkad,

6 pasgesleHHBI BepPTHKANBHEIMH TTEpero-

pCOKaMH Ha CEKLMM, B KaXOoi H3 KO-

TOPHIX pa3MeNIeHa rpynna GUIALTPYIO-

X pyKasos, BepxHue KoHIIB pYKABOB

Pwc. 8.6. PykaBsblil uneTp: 3aDIYIIEHE H MOABEILEHH K paMe, co-

1 — KOpyG; 2 — GCMPAXUBAIOWISe  eyHeHHOM ¢ BCTPAXMBAIOLIMM MeXa-

yempolicmeo; 3 — pykag; 4 — B
PACTPEOSIMENLHER POLISMKA; HH3MOM. BHH3Y nMeeTcsi OYHKep co

5 — nodeeca pyxaeos; 6 — GyHxep UIHEKOM AJ1A BEITPY3KH NbLTH.

1

JanvineHbili
283

I naga 6. 3ammra aTmocdepnl 285

B THNHWYHEIX (QUABTPOBANBHBIX TKAHAX PAa3Mep CKBO3HBIX NOP MeXay
nutaMu coctTapagaer 1060—200 mxm. OcTaTouHaA KOHUEHTPALHs [TBUTH MOC-
Jic TKAHEBBIX PWIBTPOB cocTannsgeT 10—50 mr/m3, DhdeXTHBHOCTD TAKHX
(dunsTpos pocturaer 0,99 Ans yactuu pasmepoM Gonee 0,5 MKM. VienbHbIH
pacxofn sHepruu — 0,3—0,6 xBT-u na 1000 M raza.

B 21eKTpoHAMTPAX OUHCTKA [MA30B OT NBUTH IPOUCXOLUT MOA AeHCTBHEM
MEKTPHYCCKHX cHJL. B npouecce HOHM3AIUH MOAEKY TA30B SNCKTPHYEC-
KHM paspsiaoM NPOHCXOIUT 3apAal COOSPXALHXCA B HUX YACTHII (KOPOHH-
pytowuii anekTpon). HoHsl ancopS#ipyloTcs Ha NOBEPXHOCTH NBUTHHOK, &
JaTeM N0/ ASHCTBHEM 3MEKTPHUESCKOrO NOAA MBUTHHKM NepeMenanTes K
OCAAMTENbHBM 3JIEKTPOAaM, Japaaka YacTHO B OJE KOPOHHOTO paspana
(POUCXOINT NO NBYM MEXaHH3MaM: BO3felCTBUEM EKTPHICCKOTO NOMA
(uacTHIH GOMGAPINPYIOTCH HOHAMH, ABHKYIIMMHCSA B HANMPABACHWH CH-
JOBBIX THHMH rions) ¥ anddyzueii nonoes. Meprriit MexaHH3M Tipecbiana-
¢T Npy pa3Mepax vactull Gonee 0,5 MKM, Bropoii — MeHee 0,2 MkM. [Ltsa
nactul auamerpom 0,2—0,5 MM addexTMBHB 002 MexaHH3Ma. MakcH-
MANbHAA BEAMUMHEA 33pASA YACTHLL pasMepoM Gomee 0,5 MKM TIponopuuo-
NANBHA KBAIPATY AHAMETPA YACTHIL, 4 4aCTHI Pa3MepoM MeHbie 0,2 MKM —
JNHAMETDPY YACTHIIL.

YcTaHOBKH COCTOAT W3 ABYX YACTeii: arperaToB TMTAHUA ¥ COOCTBEHHO
QilekTpoduasTpa (puc. 6.7). ArperaTel MTHTAHHA BKII0YAIOT NOBBIIAIOIHHA
‘rpascGopMaTop 2 ¢ PEryIsSTOPOM HanNpAXEHHUS 1 U BbiCOKOBONBTHDIHA BhITI-
pamurens 3. COBCTBEHHO 3MeKTPOQHIBTY COCTOUT M3 KOpIyca 7 ¢ BXOA-
ibiM 13 1 BbIXODHEIM & natpybkom, ByHkepom 11 ans cGopa yioBNeHHOH
HBLTH, THAEBLIMTYCKHBIM naTpyokoM 12. B Kopriyce pacnofokerbl ocany-
‘refibHBe 9 H kopornpyouine 10 snektponsl. OcagMTeNbHbIE AEKTPOIH B
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Pwc. 6.7. MprHUMNMANLHAA cxema JNeKTpogunbLTpa
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BHOE TPYQ HIH TUTACTHH MOAKNIONAIOTCS K 3a3eMIEHHIO H NONOXHTENIbHO-
My [ONIOCY BRIPAMATENA 3. KOpOHMPYIOLIME /IeKTPOAb], BEINONHAEMbIE
yale BCEro B BUAE NPOBOAOKH, M3OMHPOBAHK OT 3EMJIH ¢ TIOMOILIO H30-
NATOPOR 6, H K HUM NOABOAMTCA MO Kabenio 5 BLINPAMACHHBIH 3NeKTPH-
Yeckuid TOK BHICOKOro Hanpsaxenus (no 50—380 xB) oTpunateisHON MO-
JAPHOCTH,

Mo cnocofy yaaneHHa ocaxaeHHONH Ha 3MEKTpoJaX MEUIM 3JEKTPO-
GuALTPH AenqaTCA Ha cyxHe M MOKpEIe, B cyxux ssexmpoguasmpax nbiib
VAANAETCA C DACKTPOAOB NyTeM Berpaxusanus, Hopmansuan paGora cyxux
annaparos o0ecleTHBACTCS NPH TEMNCPATYPE OYHLIAEMBIX MA30B BLIILE
TEMIIEPATYPBl TOMKA POCHL, 9TO HEODXOAWMO IS NPpefoTBpalleHHsI KOH-
AEHCALMH Bard M YRATLKHEHMA OCaXIeHHoH nuu, [ToapaeHHe snary B
CYXMX aIIMAapaTax MOXeT BbI3BAThH OCNOXHEHHE MPU YAANEHHH NBIAY ¢ K-
TPOJOB U HX KOPPO3UIO.

B moxpeix snexmpogusompax yoaneHWe MHTH TIPOU3BOIUTCA ITYTEM
CMEBIBA €€ C [TOBEPXHOCTH MEKTPOAOB opollaloLeif XXuaKocTo. Temnepa-
TYPa OUHINAEMOTO rasa 1pH 3TOM JOJKHA GbITh BBILIE HWIH GIH3KOH K TeM-
RepaType TOUKH Pochl, Mokprie 3neKTPOGHIETPE MOTYT TAKKE PHMEHATD-
csl IS VIABNHBAHHA W3 ra3’oBbIX MOTOKOB XKAKHX YAaCTHL B BUAE TYMaHAa
WK Kanedb. B roM ciyuae npuMeHSIOTCS annapatl 6e3 yerpoitcTea e
MPOMBIBKH MTEKTPOIOB, TAK KaK OCAXIEHHas BAara caMocToATENBHO CTe-
KAET ¢ HHX,

BnexTpOPHALTPE CIOCOOHB OUHRIATL GONBIIKE OOLEMBI TA30B OT MBI K
cHacTHUaMH pasMepom o1 0,01 xo 100 Mkm npu TeMnepaTtype razon go 400
450°C. 3aTpaTsl 2neKTpo3HepruH coctagasior 0,36—1,8 Mx na 1000 m?
rasa. BdrpeKTHBHOCTD paboTbl 21eKTPOHABTPOB 3aBUCHT OT CBOHCTB NMBITK
M rasa, cKOpPOCT# 3aNbIIEHHONO NOTOKA B CEMEHWH anmapara H T. 4. YeM
BLILLE HAMPAXEHHOCTD 10151 M MEHbBLLIE CKOPOCTh ra3a B annapare, TeM Iyd-
L€ YNaBAUBacTCH Niblb.

SKennyaTaUMOHHBIE 3aTPaThl HA COAEPXKAHHE H 0BCNYKUBAHME DIEKT-
POQHAETPOB, VCTAHOBAEHHbIX HA SNEKTPOCTAHUHAX, COCTABNSIOT OKoMo 3%
ODLIMX pacxonoB.

Mokpbie NLIACYNOBUTENH. YKA3AHHBIE YCTPOICTEA HMEIOT OIHY BEChMA
BAXHYIO 0COOEHHOCTD: OHH 08IaNaloT BHICOKOH 3P deKTHBHOCTBIO OYKCT-
KH OT MENKOIUCTIEpCHOI (MeHee | MKM) eUTH. MeloTea W ApyrMe 40cTo-
HHCTBA, CPEAH KOTOPHIX: |} OTHOCHTENBHO HeGONbLIAN CTOUMOCTD H BBICO-
Kaa >{peKTUBHOCTE YNABNHBAHUA B3BSUICHHBIX HACTUIL; 2) BOZMOXHOCTD
OYHCTKH ra3oB NPKW OTHOCUTENILHO BBICOKO TeMIiepaType H MOBhIIEHHOH
BJIAXHOCTH, a TAKXE APH OFACHOCTH BO3TOPAHHS W B3PHIBOB CUHIIEHHbIX
ra30B WIN YAIORNCHHON NEUTH. B xauecTBe CYIIeCTBEHHOTO HEAOCTATKA MOX-
HO YKa3aTb Ha TO, YTO YAOBIEHHAA AbUib NPEACTARIEHA B BHAS LLIAMA, &

9TO BHI3HIBAET HEOOXOAMMOCTL 0DpabOTKH CTOUHLIX BOA, T. €. YACPOKacT
npouecc.

PaboTaloT yKazaHHBIE CHCTEMBI MO NPUHHIHNY OCAXKICHKA YACTULL ITHH
H4 NOBEPXHOCTb KANENb (MAH MIEHKH) XKUAKOCTH NoJ ZCHCTRUEM CU HHED-
UMH H GPOYHOBCKOTO ABUXEHHS,

KOHCTPYKTHBHO MOKPHIE MBUTEYTOBHTENH PA3AEASIOT HA DOPCYHOUHBIE
ckpy66epbl M CKpyDOeptl BeHTypH, a TakXe annapaTsl yAapPHO-HHEPLUHOH-
HOro, 6apGOTAKHOro H APYTHX THNOB (pHC. 6.8).

Knaccuprrauma NbINeYNosUTenNeH, peanusyowmx MOoKpeId
METOA OYMCTKW raz0BbIX BLIGPOCOB

¥ v
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Puc. 6.8. Knaccuchukauma Mokpelx NeneynosuTenai
(H.W. Meaxoe, U.M. dagn, 2002 r.)

Bonpuioe pacnpocTpaHeHHe (B OCHOBHOM H3-3a NPOCTOTH KOHCTPYK-
HHH) MOAYYMAH TObIE (hopeyHoumbie cxpydiepnt (puc. 6.9). OHM npencTab-
JNAI0T o000 KONOHHY KPYTNOro CeteH s, B KOTOPOH OCYILECTRIAETCA KOH-
TAKT MEXAY 3aNbUICHHBLIM TA30M M KanisMH XHIKOCTH (0GBYHO BOAOH).
Bricota ckpy6bepa cocraensier =2,5 ee AHaMeTpa. YAcnbHbL pacxon opo-
(IAIOINEH XHUAKOCTH BhIGHparoT B npeaeax 0,58 n/m3 raza.

Bonee 3pdeKTH BHbIMH MOKPHIMH TIBUIEYI0BUTENAMH SIBNSIOTCS CKpy6-
Gepoi Benrypn (pnc. 6.10).

OuHILEHHBI ra3 Yyepes NnaTpyGoK 4 nomaercs B yeTpoiicTao 2, Ha3bIBa-
eMBIM conoM Bentyph. MocaeaHee nMeeT cyxeHnke (KoHdy30p), B KOTO-
pEIF gepea popeynkH 1 nogaeTcs BoAa Ha opolleHHe. B 3Toii vacTi comna
CKOpPOCTE ra3a YBETMYHBACTCA, AOCTHIAA MAKCHMYMA B CAMOM Y3KOM ceve-
M {¢ 10—20 a0 106--150 m/c). Bnarcgapsa 3TOMY ITPOUCXCAUT OCAKIE-
HHE YaCTHL NBIIH HA Kanaax Bogsl. HanpoTue, B AM¢«by30pHOIT 4acTH co-
1na BeHTypu cKopoCTh 110TOKA MOKPLIX ra3os cHiXaercs ao 1020 m/c.



268 Paznien I MxenepHas 3aimra cpeas) obntanms

OutyerHbil ]
2a3 §
1 39
T W
3
Boda Boda = O
—7¢ —g— 2
A N, 8
2 2 5
= =
3 )
e
[ m
i 1]
& 6 ?

inam

. Puc. 6.9. Cxpy6heph:
8 — nonuiil hopcyHoyHelll (1 — kopriyc; 2 — ghopoynku); 6 — Hacadounsiil ¢ none-
peuHbIM opolieHueM (1 — gopriye; 2 — chopoyrxa; 3 — opocumenshoe yempoii-
cmeo; 4 — onopHas pewemia; 5 — Hacadxa; 6 — wWNaMocGOPHUK)
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Puc. 6.10. CrpyG6ep Bentypu
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Jlanee HOTOK MOCTYNAET B Kopmyc 3, e Noa AeACTBMEM CHA TPABUTALIMH
MPOMCXOAMT OCAKACHHE 3arpA3HEHHDIX MbUIBIO Kanesib, Q4UIUeHHBIH ra3
BLIXOEAT B BEPXHIOIO YACTh KOPMYCa, LTaM MOMAfacT B HHKHIOW YacTb.

Y ckpyG6epop BeHTypH >ddekTHBHOCTS OUHCTKH HocTHraeT 0,97—
0,98, pacxon poas 0,4—0,6 A/ raza. Tloablit ckpy66ep (puc. 17.9a) npea-
cTaBAsAeT coBOM KOAOHHY KPYI/0ro cedeHus. B Hee nogaerca XUAKOCTE
uepes CHETeMY (POPCYHOK, MMCIO KOTOPBIX MOXET IOCTHIaTh 14—16 no ce-
NeHHWI0 KOAOHHRE. B Hacanoanom ckpybbepe (puc. 6.9, 6) HCNOABIYETCH CH-
¢TeMa MOTIEPEYHOro OPOIIEHHA ¢ HAKTOHHO YCTAHOBRCHHON Hacaakol. S¢-
(PeKTMBHOCTD TAKUX CHCTeM goctiraet 0,9.

Cpeav chereM MOKpPOH ITHIACOYHC-
TKI BrICOKaA 3{ubeKTUBHOCTh OTMEYE-
na B Ckpybhepax yrapHo-HHEPLUHOHHO-
o JecTBHA. B 3THX annapaTax KOHTaKT
4308 ¢ XHIKOCTbIO OCYILIECTRAAETCS
npH yaape ra3ororo NoToKa o [opepx-
HOCTB XHMAKOCTH ¢ TTOC/ICAYIOLMM MpO-
1IYCKaHHEM [A30XKHIKOCTHOH B3BECH
epes OTBEPCTHA pasHIHOMH KOHDHUTY-
PALIMH HJIH HEeTIoCpeJCTBEHHLIM OTBO-
JOM ra3okHIAKOCTHOM B3BECH B cenapa-
‘rop XuAOKol dasel. OAMH U3 BapHaH-
‘TOB TAKOTO CKpy00epa COCTOMT U3
1(MIMHAPHYECKOTO KOXyXa 3, CMBHO-
o KOHW9ecKoro Oyukepa 9, kopnyca 4
H BBIXTOMIHO# TpYOb1 5 1A BbIBOAA OYUM -
IeHHOro rasa (puc.6.11).

3ansUTeHHBIH (raz) BO30yX MOCTy-
11a€T 4epe3 BOAIYXOBOA 6 B BePTHKANBHEI cToAK 7. [lepen nopopoToM Ha
180° ras yoapseTcs © NOBEPXHOCT Boabl A—A, BCIEACTBHE YETO CeTapupy-
10TCA KPYTHBIE YacTULH TIBIH, Jlanee ras mpoxoauT uyepes pemeTky 1 ¢
oteepeTaAMH. Ha Hee ke uepes TpyOy 2 ronaeTcd Boaa, WITHLIKH KOTOPO#H
CANBAIOTCA Yepes TPYSY 8 M YaCTHUHO Yepes OTBepCTHA pelueTku 1. Mexay
peweTxoi W ypoBHeM B—B oGpa3syeTcs BonsiHas MeHa, KOTOPas 3aTeM pac-
npocTpaHAeTeA B o6seMe K, 3amoseHHOM KOPOTKUMH $aphopoBBIMY LiW-
JURIOpaMH. MenKHe YacTHUN MBUIH (TOCNEAOBATeNbHO YIABAHBAIOTCS B
lIEHE, a 3aTeM B 06peMe K.

HagexHo# H NpOCToif KOHCTPYKLHEH MOKPOTO NhEAEYIOBHTENA ABNA-
¢TcA NpomMmBHAs Gaums (CKpy6Gep), 3anoNHeHHaA Koabuamn Paniura, crex-
JIOBOJIOKHOM MM APYTHMM HacaakamH (puc. 6.12).

OvueHHbIb

Puc. 6.11. CxpyG6ep ynapHo-
MHEPUHOHHOrO NeicTBUA
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Boda 4 3anbleHHBIH 33 MOJAeTCA CHHM3Y Inga yraBnuBaHHA KHCAOTHBIX TYMAHOB NPU- 1 2 0“”‘{:::"“"
BBEPX Yepe3 paclbUIAIIIEe YCTPOHCTBO. MCHAIOTCH TAKKE CYXHE 3NeKTpoHABTDEL

BRI B

OnHOBpPeMEHHO CBEPXY BHH3 IOCTYNAST

: Ny Ny
Ouuwennoii  poga. B Tom criydae, KOTHA TIHLTH STBACT- § 8. OcHOBHbte NPUHLUNLI BbiObopa E%S': R
// 2a3 €5 NAOXO CMayHBACMBIM BCILUECTBOM, B METOHa 7] annapa-rypbl OMUETKM S\Q\\‘T‘: 3
/ / 7 BOAY Z0GARMAIOT NOBEPXHOCTHO-aKTHB- ra3oBbiX BbIGPOCOB OT TBEPAbIX \n
9 g, Hbie BemecTea (T1AB). Pacxon sHepran 4ACTULL U A3PO3ONEt ‘:}
EEaN | PIAPR cocrasnser 2 KBry/1000 M rasa. ’\Q\} 1
00% , 3 K HenoctaTkam npouecfca MOKpOTO BLi6op MeTona i 00OPYIOBAHHSA, OOCCTIEUMBA-  Tyman i};\\zli
2503 — NbUIEYNABIUBAHUS OTHOCAT: a) i1;{:!31\10)1(— IOIHX HEOBXOAHUMYIO CTENEHb OUUCTKM, 3ABHCHT k{‘q’ﬁ:‘
Sapsss A1 4 HOGTE IUETIOTHOM WITH KHCAOTHOH KOPpO- F GOMBILOTO YUCNA MAPAMETPOB, CPeaH KOTODbIX N
| 3UH NIDH OYUCTKE HEKOTOPHIX Ta30B; OCHOBHBIM SRIAETCs HHPeKTHBHOCTD PaGOTH CU- N
0) yxymuieHue ycIOBHH nocieayiowero CTeMbl O OTHOILCHHIO K MPeoBaanaloyM B ra- §\$;
ﬂ pacceHBaHMs Yepe3 3aBOACKHE TPYObI 30BOM MOTOKE 4acTHLAM. FlpuBeneHHas B Tabn. [
0\ B/ OYMUIEHHOI'O, HO YBIAXHEHHOTO [a3a, 6.1 HEhOPMALMSA NO3BONSIET MPOBECTH NEPBOHa- $\
\\ Sanuinenrbii  TeM GoJiee oxaXmeHHOro (CHUXaeTcs JATBHYIO OLIEHKY BOIMOXHOCTE PANTHYHBIX IT5L- Q{__ {
2a3 MOOBLEMHAA CHIA); B) MPOUCXOANT 3arpa3- NCOYMCTHBIX YCTpOiicT8. B mpoLiecce priGopa 060- 3\\}:
l iinam HEHHS OTBONHMON 3 anmapara BOAb PYLOBAHUA HEOGXOTHMO YHHUTHIBAT CTETECHD He- g
BpeAHLIMK AN BogoeMos ITAB. PABHOMEPHOCTH TA30BOTO MOTOKA, TAK KAK  7ypay
Puc. 842, Tlpousiatian Gauiin BeckMa SQgeKTHBHE KOMGHHHPO- 10%-Hoe OTK/IOHEHHE OT HOMHWHANIBHBIX perna-
(ckpyGbep) BaHHbIE METO/bl OYUCTKH OT MbNK. Tak, MCHTHPOBAHHLIX 3HAYEHWI ABAACTCH OBLINHBIM Puc. .13, O o
XOPOLLKE Pe3YILTAT AAET OYHCTKA ario- ABIEHMEM HA MPEINPHUATIM, mul%c:;néme-munﬂ:;& o
MEPALIHOHHBIX 4308 B 0ATAPEHHBIX LMKNOHAX ¢ HOCTCOYIOWEH JO0UHCT- POCTHOTO TYMAHOYIOBM-
KO#l B ckpyO6epax BeHTypH, a Takxke B 31eKTpOdHIBTpaX. Tens
§ 7. YnaBnuBaHve TyMaHoOB Tabnuya 6.1

3aBHCHUMOCTE 3PEKTMBHOCTH YNIABNMBAHWA OT (hPaKUHOHHOTO COCTaBa
TEEPALIX YACTHU ¥ A3POIONGH B rA30BOM NOTOKE ANA PAANNYHLIX THNOS
obopyaoeanda (A.B. 3aiiues, 1999 r.)

C Lenbio OYHCTKH BO3AYXA H TEXHOMNOTHUECKUX Ta308, B T. 4. OTX0O4-
IIHX B aTMOCHEDPY, OT TYMAHOB, KHCJIOT, BIe0ueii, Macen ¥ IpyTrix XUAKO-

CTER NPUMEHAKTCA BOAOKHHCTEEC QUABTPHL. [TpUHLMM HX OeACTBUA oc- OBuwan 3DEKTHBHOCTL YNAENMBAHUA, %

HOB&H HAa OCaXACHWH Kamelb HA NOBEPXHOCTH IIOP, MOCHE Yero obpaso- Thn oSopyaoBaHHA atpox- 510 l10-20] 2020 | »40

BaBLUAACH XKHAKOCTh CTEKAET NOA A¢HCTBUEM rpaBUTaLMK (pHc. 6.13), THBHOCTD, | 28 puo e | e | owow | wnme
B npoctpaHcTBe Mexay ABYMA NHJIHHAPAMH 3, HITOTOBNEHHBIMH H3 %

CETOK, Pa3MEWAcTCd BONOKHHCTLIA MunsTpyiomnii matepuan 4. JKuaxocts, 1 2 ri--_ 3 4 3 § !

ocenarollas Ha (PUNLTPYIOUIEM MaTEPHATE, CTEKACT YEPEe3 THAPO3aTBOD 6 B MbineocaguTennHas 586 75 22 43 80 20

npueMHoe ycTpoiicTBo 7. KpenneHue K Kopnycy TymaHoya0BHTENA | ocy- kamepa

wecTBAAeTca pnaHLamu 2 u 5. OBLIMHBIH UWKIOH 65,3 12 33 57 82 91
B kauecrpe Matepuana GHALTPYIOILETO IEMEHTA UCTIONb3YeTCA BOH- LIMKACH C YANVHEHHEIM 842 40 79 o2 95 a7

JIOK, NIABCAH, MOJNANPOTIHAEH M IPYIHE MATEPHANH TOMUUHON 5—15 cM. KOHYCOM '

BPheKTURHOCTE TYMAHOYIOBHTEACH ANY PA3MEPOB YacTHI MeHee 3 MKM AnexTpodUnLTP a7 72 94,5 97 93,5 | 100

MOXET BocTHraTh 0,99,
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Oxonvarue mabn, 6.1

1 i 2 3 4 5 ;] 7
MNonwit cxpybbep, '
opowaembli Bogoi 98,5 o0 96 98 100 100
Ckpy6bep Benrypum 99,5 99 99,5 100 100 100
JPykaeHB hunbTp 99,7 99,5 100 100 100 100

Ha BriGop oBopynoBaHnd W MATEPHANGB LTS €TC HATOTORMEHUS OKa-
3LIBAIOT BAMAREE XHMUYeCKHe U Qu3HYeCKHe CROMCTRA 3arpsA3HHUTENEH, a
TAKXKE UX KOHHECHTPALHA B O4MILAEMOM rase, MOCKONBKY TIPH BHICOKHX e
3HayeHuax (Boime 230 r/M*) o6BIUHO BROAMTCS CTAAHS NPSABAPHTENBHOMN
ouucTKH. Heo6x0auMo NpHHAMATE BO BHUMAHME TAKKE TEMIEPATYPY, AAB-
TIEHHE, BIaXHOCTh Fa30BOTO [I0TOKA, BO3MOXHOCTH OCTAHOBKHU Fa3004MCT-
HOTO O0OPYNOBAHNS IMA TEKYIIETO PEMOHTA H pAa Apyrux dhakTopos.

[Tockonbky ¢ pa3sBHTHEM TEXHMKH MPOHCXCANT MOCTOAHHOE H3MEHE-
HHE OTACNbHBIX XAPAKTECPUCTHK TA3C0MUCTHONO 000pYIOBaHUA, AETANLHOE
CpaBHEHHE PAa3THYHLIX YCTPOHCTE cleayeT NPOBCOHTD MO COOTBETCTRYIO-
IIHM KataroraM. OlHaKoe OCHOBHBIE APUHLMNE BHBOpa Haubomee unHpo-
KO HCNONL3YEMOTO 000pYAOBAHMA HEUIMEHHEI.

Tax, UMK/IOHBI 0GBITHO HCNIONB3YIOTCA B TEX CYHASIX, KOTAA MBUIb Kpyn-
HOMCINIEPCHAs, €€ KOHIIEHTPALHs APeBbILIaeT 2 /M° U He Tpebyercst Bbi-
COKOH 3¢hheKTUBHOCTH YIaBNHBAHMA.

CkpyB66epr1 MOKPOTO THNA LeNecoofpasHo HCMOAB30BATD, €CIH 1) Men-
KHe YACTHIIB IOKHBE YTABIHBATECSA C OTHOCHATE BHO BRICOKOI 3¢ (heKTiB-
HOCTLIO, 2) XeNaTeAbHO OXNAXACHKE Ta3a, a TIOBLIILEHME €r0 BAAKHOCTH
He CJIYXHT NPENATCTBHEM, 3) rassl MPeACTARIAIOT OIACHOCTD B TOXAPHOM
OTHOMIEHWH H 4) HeoBX0AHMO YIaBIHBATH KaK TBEPABIE, TAK M ra3008pas-
Hble BEILECTRA, .

TkaHeBble GHABTPHL (PYKaBHBIE) HCIOMB3YIOTCH B TEX CydasX, Koraa
HeobX0MMa OucHD BbICOKaA 3(deKTHBHOCTD YNABNMBAHHSA, BT TIPS~
crapnsget coboil HeHRBLN TpoIOyKT, KOTophiti HeoGX0AHMO COGpaTh B CYXOM
BHIE, OOBEMbl OUHINAEMETX [A30B OTHOCUTEABHO HEBETHKH, TEMIICpaTYpa
OTHOCHTENBHO HH3KA (MMMUTHPYET TepMOCTAOMNBHOCTb MaTepHaa TKa-
HH).

AneKTpoDUNBTPE MPUMEHAIOT, CIIH IS YTABAHBAHNA MEJIKHX YaCTHH
HeoOxoanMa BeIcoKaa 3GPEKTHBHOCTD, 00paboTke NOLICKAT OUeHE 60 b-
1Ine 00BbeMbl Ta3a H HEODXOIHMO YTHAH3HPOBATH IEHHBIC POAYKTHL.
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§ 9. OuuncTKa BbIBPOCOB OT TOKCUYHBIX
ra3o- u napoo0pasHbIX npuMeceit

C 310i uenblo-pa3paboTaHBl TPH OCHOBHHEE MPYIINE METOAOB OYHCTKH:
I) npoMBbIBKA BHOPOCOB PACTBOPHTENSAMH coaepXalueiicd B HUX MPHMECH
(26cOpOUHOHHEIH MeToa); 2) NorAoLeHe razoo0pasHbIX MpHMecei Teep-
AbIMH TENaMH ¢ YIbTPaMHKPOCKOTTHYECKOH CTPYKTYPO# (ancopGlLHOHRDBII
MeToA) U 3) o0esBpexuBaHiie NpUMeceil NyTeM KaTaATHTHYECKOro peBpa-
IEHHA B MEeHee OMacHkIe BELIECTBA,

Metoa aGcopOmnnA COCTOUT B TOM, YTO ra30BO3AYIIHAA CMECh PAa3neNs -
CTCA Ha COCTABHBIE YaCTH MYTEM TIOMNOLLEHHS OAHOMN HIH HECKONLKHX NPH-
Meceit nornotuteneM (acopbentom) ¢ oGpasosanueM pacTpopa. Tak, C ue-
NKIO YIATEHHA H3 BRIGPOCOB Takux razoobpasHbix semects, kKak NH,, HCI
1 Ap., MOXHO NPUMEHATD B KAUSCTEE TOTJIOTHTEIBHOM XHAKOCTH Boay. s
YJIABJHBAHHA apOMaTH4YeCKHX YINeBOJOPOAOR U3 KOKCOBOIO Ta3a — BA3-
KHE Macna.

AbBcopbLust MOXeET GhiTh QH3NYECKO# KIN XMMHAYECKOI, Korna abcop-
OCHT M NOTNOILAEMBII KOMIOHEHT He B33MOASHCTRYIOT HIIH, HANIPOTHE,
B IHMOASHCTBYIOT ¢ 00pa3oBaHHeM HOBOMO BelugcTsa. B nocneaHem ciy-
‘1€ NPOLECC HABHBACTCA XemMocopduwel. BonbLIMHCTBO peakuMii, compo-
ROXIAIOLIMX XEMOCOPOUHIO, ABASIOTCA IK30TEPMHUSCKHUMH {MIYT C Bhije-
NeHHEM TeTa) H o0paTHMbIMHK. TTOSTOMY NPH [MOCHCAYICIIEM NOBBIIEHHM
ICMAEPATYPH PAcTBOPa 06Pa30BABLICECS XHMAYECKOE COCIHHEHHE pasiia-
14CTCA © BELACTCHHEM HCXOZHBIX KOMNCHEHTOB. TaK, ANg OYUCTKH BLIOPO-
COB OT IHOKCHIA CEpHl MPHMeHIeTCd aMMHAYHO- LHKJIHYECKHIT MeToa. OH
"CcHOBaH Ha crrocobuocti NH, w SO, B BogHbIX pacTBopax 06pa3oBHBaTL
HOPMANBHYIO H KHCAYIO CONM:

80, + 2NH, + H,0 5 (NH,),50,
(NH,)2S0, + SO, + H,0 5 2NH,HSO0,.
ITo Mepe HAKOTINEHUS B PACTBOPE FHAPOCYABDHTE AMMOKHA OH MOXET

DIATh pETEHEPUPOBAH HArpeBaHueM Ao 90-—-95°C, B pe3ynrraTe 4ero puiue-
1SICTCS AHOKCHT, Cephl:

2NH,HS0, S (NH),S0, + SO,T + H,0.

PacTeop cynbhHTA AMMOHMS 3aTEM BHOBb HATIPARNAETCA HA TOTNIOLIE-
e SO,

YrpyrocTh NapoB AHOKCHIA CEPhl HAll PacTBOPAMH CYNb(HT-ruapo-
CyILGHTE AMMOHHA Na4aeT C HOHHXeHUeM TeMnepatyphl, Beneacreue 31o-
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ro HeoOxoouMas crencHb H3RIeYeHHs NOCTUraeTCs TONBbKO NOCAe OXTaXK-
Aenns ux ao 30—35°C. Meron nossonger nonyyars 95% SO,, spasionei-
CA CHpbeM AN NPOH3BOACTBA CEPHOH KHCIOTEI.

AHATOMHYHAN CXEMA ¢ pereHepalueit xemocopbeHTa HCNOALIYETCS TTPU
OYHCTKE BBHIOPOCOB OT MOHOOKCKHIA a3oTa. ns aGcopGUHM NMPHUMEHSIOT
pacteopht Fe$O,, koTophie 05pasyioT KOMIIEKCH:

FeSO, + NO'S Fe(NO)SO,.

TMpw Harpeee 1o 95—100°C »roT koMiuteke pacnagaercs, 1 NO Brige-
NSETCA B YUCTOM Buae, a pactsop FeSO, nocne oxaxaeHus ao 20—25°C
BHOBb BO3BPALLAIOT B LLKKI.

TexHonornyeckn Goaee MPOCTBIMH ABJAIOTCA METOAB 0e3 pereHepa-
K copbeHTor. Hanpumep, THOKCH Cephl MOXKHO NOTAOLWATD CYCTIEH3H-
e# m3pecTHAKa CaCO,. [Ipn 9TOM NPOTEKAIOT CNEAYIOLINE PEAKLIN!

SO, + H,0 5 H,S0,,
H,S0, + CaCO, = CaSO, + H,0 + CO,T.

Q6pasyHICa CYABPUT KAThLIA cNoCobeH OKHCNATLCA KHCIOPOIOM
Ao cyniara Kanbuua — runca CaSO, 2H,0, 981910MErocs LEHHbIM CTPO-
WTeNbHBHIM MaTCPHAIOM:

2CaS0, + 0, = 2CaS0,,
CaSO, + 2H,0 = CaS0,2H,0.

Moxobuas cxema mokazaHa Ha puc. 6.14,

B yCTAHOBKE MPEeOyCMOTPEHA LMPKYIAUHA CYCTIEH3HH ¢ MEPHOANYIEC-
KUM oTBopoM cynbdara Kanbuud. [Ing saseplrieHHs MpoLECCOB KPHCTa-
JH3aUMH UHPKYAHPYIOLIYIO JKAIKOCTh BRUASPKUBAKT B cOopHuKax. Thmnc
OTACNSIIOT Ha UEHTPMGyrax WK punkTpax.

B npoMuliineHHbIx aGcopdepax XHIKOCTE ApOOUTCS HA MEIKHE KaTUTi
Ins ofecneyerusn Sonee BLICOKONO KOHTAKTa ¢ ra3oBoii cpedoii. B opoma-
eMoM cKpyGOep-abcopbepe (pHc. 6.15) Hacaaka 1 pazMeIlacTes B JIOCKO-
CTH BEPTHKAJIBHOH KONOHHBL 3, B KauecTRe HACaAKH MCTIONb3YIOT KOBLA ©
nepPopHpOBAHHBIMU CTEHKAMM, H3TOTABTUBAEMbIE H3 METAANA, KEPAMH-
KH, NNacTMAcChl H APYrHX MaTepHaNIOB ¢ MaKCHMAJIbHOH KOPPO3HOHHOM
yeToituHBocThio. OpolieHHe KONOHH abCOPOSHTOM OCYUICCTBASETC IPH
NoMOIUH pa3OpeIsrueaTenci 2. 3arpa3HEHHBI ra3 ABMXETCA CHU3Y BBEDX,
NOABEPrasch HENPEPHBHOM OUHCTKE. YeM Boilie TaBNEHUE H HIDKE TEMITe-
paTypa, TéM BhIlle CKOpOcTh abcopBLmnu.

" Bce anmapaThl XKHAKOCTHOH abGcopluun NefATCA Ha TP THIIA: KONCH-
Hble, TapenbyaThie H HacaZoyHbie abcopOepel, Ha npakrike uallle BCerc
HCTIONB3YIOT HACAIOMHEIE H IYCTOTEAME abcopiepnl ¢ hopcyHKamu.
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Puc. 6.14. Cxema ycTanoskw ann aGoopBumn AvoKcHaa copel ¢ NONy4eHHeM
rvnca:
1 — abcopbep; 2, 3 — clopruky; 4 — yeHmpubyaa

OuuiyesHsid
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Ha oyucKy

_] Cnue

Pmc. 6.15. Opowaemuiii ckpybbep-abcopbep ¢ Hacagkon
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Eciu ouMILAEMBIE Ta3bl COAEPXAT MBIk, TO €¢ NPEABAPHTENBHO YAAB-
JIUBAIOT, A 3aTEM CA30BHI NOTOK Hanpariserca B aGCOpOUHOHHYIO yCTa-
HOBKY. ABCOpOUMOHHBIE METORBI IPHMCHANOTCA A1t OUHCTKH 4308 OT Cé-
POBOAOPOAA, CEPOYTAEPOIA, MEPKANTAHOB, OKCHIOB CEPHI, 430Ta H yIJe-
poaa, TAMOrSHOB H HX COSTHHEHHA.

AncopSuRoORABH METOS IO3BOIAET HIBACKATL BpeHbIE KOMITOHEHTH M3
TIPOMBIACHHBIX BLIGPOCOR ¢ MOMOLIBIO AACOPOEATOB — TBEPAIX TeJ C Yilb-
TPAMHKPOCKONWYECKOH CTPYKTYpoli, obecrnieynBaloilieif HM OUEHD BBICO-
KOS 3HAYCHUE YAENBHOH MOBEPXHOCTY (IECATKH H COTHH M2/r). K Takum
ancopBeHTaM OTHOCATCA, HANPAMED, AKTHBHbIH YTOb H ITHHO3EM, CHIH-
KAarefb, UEONHTH U APYTUe BELIECTBA.

Ancop6UMOHHLIE METOAB MPUMEHAIOT LA OYUCTKY Ta30B C HEBLICO-
KUM COJepXKaHHEM ra3006pa3HbiX mpuMeceii. B oTrHune ot a6CopOLMOH-
HBEIX METOAOB OHH TIO3BONAIOT NPOBOAHTE O4UCTKY MPH NOBLIMISHHEIX TEM=-
nepartypax.

Pazaugaior PUIHYECKYIO 1 XUMHYECKYIO ancopbiiuio (xeMocopbumio).
Mpu Pusnueckolt agcopOINH MOTNOMIAEMbIE MOMEKYIB I430B H MapoB
yIepXMBalOTCs CHaaMH BaH-nep- Baaneca, Ipi xeMocop1My — XHMHYEC-
KHMH CHJTAMU.

Ancopbepbt KOHCTPYKTHEHO BHITIONHAIOTCS B BUNE BEPTHKAIbHBIX MM
TOPH3OHTANBHBIX EMKOCTEl, 3aMOTHEHHBIX aACOopOEHTOM, Yepe3 KOTOPHH
MPOXOLUT QUUINAESMDbIH Tas3,

AKTHBHBIE YIIH XapakTepHsyloted rHadho0HOCTLIO (I1oXo#i copOHpY-
€MOCTBIO NOMAPHBIX BEUIECTB, K KOTOPHIM NPHHALTEXHT H BONa). D10 CBOii-
CTBO ONpeleNscT HPOKOe UCNIOML3OBAHAE HX B TIPAKTHKE OYHCTKH OTXO-
ILMX [a30B pa3HooOpasHoH BNaXHOCTH.

AKTHBHBIC Y14 CUIILHO AACOpOHPYIOT OPraHHUecKHe BEILIECTEd — MHO-
TOATOMHBIE YTICBOMOPOAR H NX MPOH3BOAHLIE, Clabee — HH3IINE CIIMPTH,
Menyyaror TepMugeckoi 06paboTKoil yras-cupiia Wik ApeBecHOf MACCH
Ge3 nocTyna Bo3nyxa.

Ha puc. 6.16 npupeneHa cxema YCTAHOBKH M YIaNeHHA AHOKCHIA CEPb

$0, 13 ropstaero (100—150°C) Tonoyroro rasa. Tlocnensnit yepes Temio-
oOMeHHHK 2 (114 nogorpesa BO3IVXA, HEYIIETO B TOTIKY) NOJAETCA B af-
copbep 1. AncopbeHT (aKTHBHEIH YIO/b) TTOCAE HACKIIEHHA AHOKCHIOM
cepul HaNpaBIAeTC B iccopdep 5, rae Nnpy oMol Harpesates 3 Moa-
depxupaerca TeMneparypa 300—600°C. Tocne pereHepaltud agcopdenT
nocrynaer B 6yHkep 4, 0TKyla BHOBb BO3BpAILIacTCA B aacopbep.

Cuasxareny no cpoeil XMMHYECKOH npHpore NpeacTasIdlT cobo#
amopdHbic KpemHeseMsl Si0, nH, 0. Cryxar And mOrmoweH s NONAPHBIX
BELLECTB, B TOM YMCIIE MAPOB BOIB H PANA OPraHMYeCKHX COCAMHEHUH,
BLICOKOE CPOACTBO K NapaM BoAkl OGYCIOBAHBAET IMKPOKOE HCMOMb30BA-
HME CHIMKAreaeH I OCyIUKH pasHO0OPa3HbIX I430BLIX CPEa.
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Adcopbenm

Puc. 6.16. AncopBUMOHHAA YCTAHOBKA ANA YAaneHus S0, 13 ropadero
TONQUHOrO rasa

AmoMoreit (AKTHBHBIf OKCHA ATIOMUHHA ALO,'rH,0,rae 0 <n<0,6)
HOTYYHAIOT MPOKaNKBaHVEM PA3TMIHEIX THIPOKCUAOE amoMKuHEA. Mcnions-
YIOT, KaK W CHAHKaTe/NH, JUIA YAaBRAHBAHHA NIONAPHEIX OPraHuYeCKHX CO-
CJIMHEHR Y OCYIIKH ra3oB.

ITeonHTM MPEACTABIAIOT CODOMH ATIOMOCUAUKATE, COZEPXKALLNE B CBO-
¢M COCTARE OKCHAD HICTOYHBIX U LWIETOUHO-3¢METBHEIX METALIOB H XapaK-
ICPH3YIOLEHECA PEryIApHOi CTPYKTYPOH HOP, pasMephbl KOTOPLIX COM3IMe-
PHMBL ¢ pa3MepaMy YIaBIKHBACMBIX MOJIEKY, YTO ONPEAENHAQ B APYTOE HX
Hi3BAHHE — «MOJIEKYAAPABIe cHTa». [ToTNoNICHHE BEIIeCTB MPOMCXOAUT B
ANCOPOLUMOHHLIX TONOCTAX LEOIHTOBR, COCAMHAIOUINXCS APYT C APYroM
RXOOHBIMH OKHAMH CTPOTO ONPCACACHHHX paiMepos, TIpoHMKarh uepes
OKIA MOTYT AHIIB TE MOJEKYNLL, AMAMETD KOTOPHX MEHBILIE AHAMETPA BXO-
norg OKHa.

LleonUTE pasnuIHBIX MapoOK NONYYAOT CHHTETHYECKUM NYTEM WM
40OBIBAIOT TIPH Pa3paboTKe MPUPOSHLIX MECTOPOXKACHHN. O4HM HEONHTH
MOTYT aHCOPOMPORATE CEPOBOAOPON, CEPOYIAESPOA, AMMHAK, HASIIKE AHe-
HOBBIC W ALETHACHOBLIE YTIEBOAOPOIBL, 3TaH, 3ITUWICH, NPOIIWICH, APYTHE

OpPraHHYeCKHE CEPHUCTLIEC, A30THCTLIE ¥ KUCIODOAHBIC COCOHHEHH,
IPEThA - CIUPTH HOPMANBHOTO CTPOSHHA,
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Tpouecc OUMCTKY BUGPOCHLIX TA30B — LUMKAHMYECKHI IPH NOHHXKEH~
HBIX TEMNIepaTypax, ¢ NepHoaHyeckoif pereHepaieii HachlleHHbIX ancop-
6eHToB Npy HarpesaHun ao 100—400°C,

ANcopOUHOHHBE METOIB IIHPOKO MPHMEHAIOTCH IIPH IPON3BOICTEE,
XPaHECHHH M MCNONB30BAHUH HETYYHX PACTBOPHTENEH, TIOTEPH KOTOPBIX C
BBIGPOCHEIMH razamu aocturaor 300—900 Teic. T/roa. ¥nasnHeaHue na-
POB pacTBOPHTENEN BO3MOXHO JU0OHMH azcopOeHTamMH. OQIHAKO aKTHB-
HHIE VLI, SBAsomnect riapoobHEIMH copOeHTaMH, Hanboee TTpeanod-
TUTEMBLHLL 1A PELISHUA HTOH 320a4YH1: NPH OTHOCHTENBHON BAAXHOCTH 04YH-
uraeMbIx ra3o8 10 50% Baara NpakTHYECKH HE BIMAET Ha COPOHPYEMOCTD
MApPOB OpraHUYecKUX pacTpopUTENel.

XeMmocopOuHoRHas 0IRCTRA OTXOXAIIHX Ta30B MOXET OBITE OPTAHH3O-
BAHA HAa OCHOBE Pa3JIAYHbIX TBEPABIX BEIIECTB, CNOCOOHBIX BCTYNATh B XH-
MHUYECKOE B3aHMOASHCTBHE ¢ yaanseMbIMH KoMnoHeRTaMH. Hanpumep,
I YNABJIHBAHHA IWOKCHAA CePhl U3 AbIMOBEIX TA30B TEILIOIHEPTETHYEC-
KX arpeTaToB B HX TOTKH BAYBAIOT TOHKOPA3MoaoThle nisectHak CaCO,
wau gonomMut CaCO,-MgCO,. KapboHaThi BHayane paznaratorca:

CaCO, - Ca0 + SO,T,
3aTeM ofpasyercsl CyNbbUT KAALLIAS:
Ca0 + SO, - CaS0,,
KOTOPLIif YACTHMHO WIW MOJHOCTHIO EPEXOANT B Cyabdar:
CaS0, + 1/20, - CaSO,.

[TeineBRAHBIE YACTHLH CYABbGhATA BMECTE ¢ NeTYHEH 300100 yhasnusa-
IOTCA B COOTBETCTBYIOLUMX alnaparaXx W HanpaBASIOTCSA Ha 30J00TBabl.
MoaoGHBI METOL OYUCTKM HE NPEeayCMAaTPUBAET HW PeKyTepallHH ynaB-
ABaeMoro KoMnouenTa (SO,), nu pereHepanuu ancopbenra (CaCO,). Ero
JOCTOHHCTBO — B TIPOCTOTE TCXHONOTHUCCKOH CXEMBI,

CyTb EATAIHTHIECKOH TA3009ACTEH 3AK/TIOUACTCH B KOHBEPCUM (NpeBpa-
HEHMH) TOKCHYHBIX MPHMECeit B ApyrHe PoAYKThI (Mano- UK HETOKCHY -
HEIE) B IPUCYTCTBHH KaTanusatopoe. [Ipy 3ToM pasnHYaloT roMOreHHBIN
H IeTePOreHHBIH KaTanus, B ¢nydae roMoreHHOFO KATAN3A KATATU3ATOP H
pearHpyrouIpe eeuiecTsa o0pasyioT oany dasy (ras unu pacteop). B cnyuae
reTEpOreHHOro KATANH3A KATATH3ATOP HAXOANTCS B CUCTEME B BUIE CaMO-
croaTenbHoli daspl. Ha npakTuke B X0Ae DKCIUTYATALWH KATANH3ATOPH
NOABEPTAIOTCS MOCTENEHHON Ae3aKTHBALMK WK AccTpyKUMU, [Tocnenrne
BhI3BIBAIOTCA XHMHIECKHMHU (OTPaBNeHHEe KATANHTHYECKHMH A1aMH) WIH
busHaecKMH (MeXaHHYecKoe UCTHPaHHE, ciekaHue) hakTopaMy U obyc-

_ JaBNMBAIOT HEOGXOAMMOCTD MEPHOANYCCKON 3aMCHBI KaTaIH3aTOPOB.
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BB 3T0¥ CBA3M K NPOMBILIIEHHbIM KATAIH3aTOPAM TIPSIbIBIAIOT TpeGoBa-
1i1f B OTHOLIEHHK BEICOKOH CTOHKOCTH K KATUIHTHYCCKHM AAAM, MEXAHH-
YCCKUM W TEPMHYECKHUM HATPY3IKaM.

[IpuMepoM rOMOreHHOTO KaTanu3a MOXET CTYXUTh XKuakodasHoe
OKHCNEHWe JUOKCHAA CepBbl B NPUCYTCTBHA HoHoB Fe?™ u Mn?*, B Haca-
NOUHBL a6copbep, oponiaeMblit BOTHBIM PACTBOPOM CONSii XKeesa U Map-
raHUa, MOAAETCS ABMOBOM [a3 OT TENNO3HEPreTHYECKOMH YeTaHOBKM. Opo-
MIAIULIHH pacTBOp NOrowWaeT u3 rasa SO, H KACAOPOA BO3AYXa, B3aHMO-
NCACTBHE MeXAY KOTOPbIMI? BKIICUYAET Pl CTAAMHA:

SO, + H,0 S H,S0,,
H,50,5 H' + HSOy5,

Fe?t, Mn2*
HSO; + 0, ~————= H* + HSO;.

TIpu 310M ofpasyerca 20%-Has cepHas KuUc/I0Ta, COIEPXALIas COMA
Aeneza H Mapranna. OHa MoxXeT GLITh MCIIONB30BAaHA B CCIBCKOM XO3Mii~
CTBE K4K MEJIHOPAHT CONOHLIOB COIOBOrO 34CONEHIH.

BuiGpocHEIe ra3sl, coaepxanne NpUMEcH SO,, MOXHO OKHCJISIT U HA
TepRohaIHLIX KATATH3ATOpaX (OKCHAAX BAHAAMSA, XEJe3a, XPOMa), Tpes-
BAPHUTENbLHO Modorpee rassl Ao 400—450°C:

50, +0, 2% s0,.

TpHOKCHA Cepll 3aTeM SHEPrUYHO NMOrAOLAeTCA BOJOM ¢ 06pa3oBaHH~
M CepHOl KUCTOTH.

KaTamHTHuecKas OYHCTKA NPOMBILUNEHHEIX BLIGPOCOB NPHMEHACTCS
st ODE3BPEXXMBAHNS IINPOKOTO CNEKTPA TOKCHYHBIX HHTPEIHEHTOB: OK-~
CHROB a30Ta, MOHOOKCHAA YIJICpoaa, NapoR OPTaHHYECKMX BELIECTB, BKIIO-
' CEPOOPTAHHMECKHE COCTHHEHMA (cepoyTiepos, TUOhEH M, MepKanTa-
1tbt, AUCYIbhHAN). B KayecTBe KaTanu3aTopoB UCHIONB3YIOTCS METAILTHI
IIATHHOBOM TpyNIel (naananuii, pyTeHnit, NnaTHHa, poauil) HAM Gosee

ACIIEBHIE, HO MeHee P HEKTHBHDIE COCTABBI, BRIIOYAIOLIAE HHKEND, XPOM,

NHHK, KOOAIBT, MapraHell, UepHil W ApYrHe 3neMeHTHL. C Lenbio yBeHye-
HHSA MOBEPXHOCTH KOHTAKTA HX HAHOCAT Ha MOPUCTHIC HITH HEOOPUCTHIC
MATEPHANBL META/UIMYECKHE NEHTRI WIH CEeTKH, KEPAMHYECKHE COTH WIH
PCLIETKH, OKCHA ATIOMAHMSL, CHIMKATeNb, W3TOTABMHBAIOT B BUAE IPAHYIL,
wWPeH, TabAeTOK pasaHyHOi GopMbL.

Ha puc. 6.17 npuseaeHa cxemMa NMPOMLIMITEHHON YCTAHOBKHM OYMCTKH
1i130B OT BpeAHBIX NpuMeceii ¢ HCTTONB30BAHHEM MeTEPOTEHHOTO KaTaTn3a-
ropa (H.A. Ueanos, U.M. ®anun, 2002 ).
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B ammocpepy

Mpupoduil

Puc. 6.17. Cxema yCTAHOSKN KaTaNUTHYECKOR OUMCTKM FA30B:
1 — nodozpesament X8OCMOBLIX 28308; 2 — KaMepa c2oparus; 3 ~— peakmop
Kamanumuveckotl ovucmiy; 4 — zasomypBunaill azpeaam, 5 — xomen-
ymunuzamop; 6 — eniGpocHan mpyba

VCTAHOBKA NPeyCMaTPHBAST BO3MOXHOCTE NOAOTPERA OYHIMAEMBIX
TAa30B 10 TEMNEPATYPH, ONTHMANLHOMN 414 OCYINECTRISHHA KaTa/lHTHYeC-
KO peakLiii, 2 TAKKE YTUIM3aUMH TeTUTa BoIXOMAILUX H3 PEaKTopa 3 ro-
PAYNX ra308 Mepel UX OTBOAOM B aTMochepy.

Bee mnpe NPUMEHAIOTCA TETEPOTSHHbBIE KATAIM3ATOPH ANA OMNCTKH
BLIXJIOTIHLIX TA30B aBTOMOGUAEH OT OKCHAA YIACPOAA, OKCHAA 230Ta U YI-
nesomoponos (puc. 6.18).

BuixaonHble Fass Yyepes maTpybok
2a3 1 MOCTYNAOT K BOCCTAHOBUTETBHOMY

* KaTanusaropy 2, Tiae HelTpannsyerca
OKCHJI 230Ta (10 MOJIEKYNAPHOTO a30-
Ta). [locne ROCCTAHOBHTENBHOTO Ka-

Beixnonxoii

e 2 TANU3aTopa ONA CO3LAHMA OKHCIH-
LXANRA TebHOM CpeaBl X BBIXIOMHBIM Ta3aM
pRSRR 3 f10aeTca BO3AYX depe3 naTpy6ok 3.

- Ha oKucIHTeIbHOM KaTanH3aTope 4

BosdyX  ppoucxOAMT HEHTPATH3AUNMA OKCHAA
CO (no CO,) 1 yraepoopofios. B pe-
3Y/ILTATE KOHLIEHTPALIM OKCHIA YTe-
pojia H YLIeBOOOPOIOB CHIDKAIOTCA
Owuttersiil cooTsercTReRHO B 10 1 8 pas.

233 XapakTepHoit 0c0GeHHOCTBIO Ka-
TAIM3aTOPOE ABNAETCH WX BHCOKAas

Puc. 6.18. fleyxcTynensatui CEeJIEKTUBHOCTD, T. €. H30GHpaTeah-

KaTanuTUMeCKHid HelTpanulaTop
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HOCTb BEHCTBHA OTHOCHTENBHO KaKOif-11460 XHMHYECKOH peakunn. Do
O3HA4aeT, YTO KATAIH3aTOP OKHCAeHHA CO, cKopee BCero, He MOXET YCKO-
MTE padnoxenne NO. OnHaxo H3BECTHD CTYYAN NPOABIEHHA KATANN3A-
ropaMy 6osiee WMPOKUX GYHKUMOHANBHBIX BO3MOXHOCTel. Hanpumep, B
HPOK3BOACTRE YINErpadMTOBLIX NEKTPOIOB OTXOMALIMHE Ta3b! [EX0B 06~
X¥ura cogepxat MOHCOKCHZ yraepoaa CO, okeun azota NO M NOANIIHKIH-
“eCKKe apoMaTHYeckue yraceogopoast (TMTAY) C,(Hy. Ana perokcukalMu
KaXI0ro WHIPeAHEeHTa,

CO + 1/20, - CO,,
NO — 1/2N, + 1/20,,
C,H,+0,- CO, + H,0

H3BECTEH CBOH cneuudHUIecKnif KaTanu3aTop, paboTaiouii B onpeaeneH-
HOM TEMNEPATYPHOM MHTEDBANE.

[ozxe yaanocs HaliTV HOBbHA KaTATTM3ATOP, CNIOCOBHBII ONHOBPEMEH-
110 YCKOPATD 3TH 3 peakunu. KM oxasancs My/UIMTOKpeMHeseM 3A1,0,-25i0,.
liro NoAYYAIOT NJIABKONH OKCHAOB ATIOMUHUA ALO, # xpemuus Si0,, cme-
1HBAEMBIX B COOTHOWIEHUH | : | ¢ mocieny oMM 06pasoBaHHEM BONOKOH
MCTOAOM pasaysa. M3 BOIOKOH GopMHPYIOT BaTy, deTp, pyicHbl. Ounuia-
CMble rasbl neyel o6xura, nogorperie xo 450—480°C, nocTynaioT 8 peak-
TOPp, TIe MPOXOAAT YEPes CoH MYJUIHTOKPEMHEIEMHCTOrO PYIOHHOTO Ma-
repuana ¢ obineit niowaasio Guistpauun ~100 M2 fIpu 310M creneHs
OUHCTKH cocTasaseT: oT CO ~96%, ITAY ~80%, NO ~60%.

OaHUM U3 MEPCIIEKTHBHBIX MOAXOMO0B K PEmIEHYIO POGAeMbl OUHCTKH
Fa30BBIX BHIGPOCOB ABNAETCA MPHMeHEHHE (POTOKATATHTHYECKHX METOOB.
(JHM MCTIONB3YIOT NMPUHLMIB TETEPOTEHHOTO KATATN3a, OCHOBAHHOMO Ha
OKHCICHHW HIHPOKOrO CIEKTPA OPraHWMECKHX BelecTB, a Taxxke CO u
aMMuaka. Ha nosepxuoctn oxcnna tutaHa TiO, nox AefcTBreM Markoro
VALTPADHONETOBOrO HANYYCHHA OUMUIACMKIH ra3 MPOXCANT BOPUCTHIA Ka-
TIM3ATCP C Pa3sBUTOM YaENbHOH MOBEPXHOCTHIO 250—300 m2/r, KoTophiit
obsyyaeTca 1aMnoi yasTpachHoNeToBoro AManasona. OpranHyecKue npH-
McCH okHeasoTea 1o CO, u Boaansix napos, CO go CO,, a NH, no mone-
KYASPHOLO 230Ta H BOASHEIX [1APOB.

Meron npHMeHHM IIPH TINATENBHOMN MPEIBAPHTENLHON OMUCTKE [A30B
OT NBUIH A APH CPABHHTENbHO HEBHICOKOI KOHIGHTPALMH 3KOTOKCHKAH-
FOB B OYHIHAEMEIX T430B03AYUIHbLIX BHOpOocax,

‘TepMuaeckoe obesspexuBanne WK BEICOKOTEMNEPATYPHOE JOXKHUTAHHE
HPUMEHAIOT /1A IETKOOKHCIAEMBIX TOKCHYHBIX, 3 TAKXKE AYPHONAXHYIMX
npumeced. Ero npedMyILecTBAMM SIBAAIOTCS OTHOCHTENLHAS [TPOCTOTA
MI1APATYPHOTO OBOPMACHHS M YHHBEPCANBHOCTD MCTIOAb30BAHM, TAK KAK
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Ha paboTy TEPMUYECKHUX HEMTPAIH3ATOPOB MaNO BAMSIET COCTAB 0bpaba-
TEIBaeMBIX ra30B. IMoaobHble cmocofhl IMHPOKO HCNOMB3YIOT B 1aKOKpa-
COYHBIX MPOU3BOACTRAX, TIPOLECCAX NONYHEHHA MHOTHX BUAOB XHMUEC-
KO, 3NeKTPOTEXHHISCKOH H MNEKTPOHHON NPOAYKLINK, B NUHIIEeBoH HHAY-
CTPUM, Mpu 06e3BpCXUBAHHH H OKPAcKe AeTaned W H3AC1M if. Onu
IPHMEHNMEl 1151 06€3BPEXMBaHMs NPAKTHHECKM JOGIX NApoB H ras3os,
TIPOAYKTH CRHMIAHUA KOTOPHIX MEHEE TOKCHYHBI, 1eM HCXOIHBIC BEILECTBA.
B cayuae opraHM4ECKMX BELIECTB MPOAYKTAMH CKHIAHHA ABIAICTCA BOISI-
HblE 1aphl U JHOKCHI YIIeposa,

ITpAMoe CXHraHKe VCMOJNB3YIOT B TeX CAy4adX, KOTRa KOHUSHTpaug
FOPIOYHX BELIECTB BXOAUT B MPEAENHl socTiaMeneHus. [Tpolecc mposoaaT
B OGRIMHBIX KAY YCOBEPLICHCTBOBAHHBIX TOMOYHLIX YCTPOHCTBAX, B N1PO-
MBIIIEHHBIX NeYax W TONKAX Kalie/IbHhIX arperaTos, 8 TAKKE B OTKPHITHIX
dakenax.

KOHCTPYKIA HelTpamHsaTopa J0/KHA 06ecTieunBaTh HEOGXOIMMOE
BpeMst npeGrIBaHAs 06pabaTeBacMbIX ra30B B allNapaTe NpH TEMMEPaType,
TapaHTUPYIOWIEH BO3MOXHOCTh JOCTHXEHUS 33IAHHOMN CTETICHH UX 00e3B-
pexupanus (Hefitpannsaunu). Bpema npeGeipaHyus O6LITHO COCTABAACT
0,1—0,5 ¢, paBoyas TemIiepaTypa B GOABLIIHHCTBE Cy4acs OPUEHTHPOBAHA
HA TEMIIEPATYPY CAMOBOCIIAMEHEHUS 0BC3BpeXUBacMbIX ra3oB (Tabit. 6.2)
M ripesocxoanT ee Ha 100—150°C.

Tabnuta 6.2
TemMnepaTypel CAMOBOCTLIAMEHEHHA £, HauBornee pacnpoCTPaHeHHLIX
SAFPAIHUTENSH NPOMBLILWNEHHLIX BLIGPOCOB

BewecTeo-3arpassnTens | t., °C | BewecTao-3arpazHuTens k °C
ALSTOH 538 |Kpeson 559
Benson 579 |Metavon 472
ByragueH 449  |Tonyon 552
rnvuepud 303 |dexon 715

OnHaKo 06BIMHO comepKaHKe TOPIOYUX NPHMECeid B OTXOAAIIIAX rasax
3HAYHTEIBHO MEHbIIE HHXHETO NPeacia BOCIMaMCHEHHA, YTO BH3bLIBAET
HEOBXOAMMOCTD CYLIECTBEHHBIX 3aTPAT JOMOTHUTENBHOIO TOILTHBA H YTU-
JIU3ALME TEMNA MpoLecca CKHIaHUS ¢ LIeABY0 COKPALICHWS 3THX 3aTPaT.
Mono6