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HNPEAUCITOBUE

[Tocnennne mecstmretns XX BeKa OMPEACSIIUIN HEOOXOMUMOCTh
CBOEBPEMEHHOTO M PAIMOHAIBHOTO PEIHICHUS! TOOAIBHBIX JKOJIO-
THYECKUX TPOOIEeM ISl COXPAHEHUS JKU3HH YeJIOBEUECTBa M BCETO
JKHBOTO B YCJIOBHUSIX BCE BO3PACTAIOIIETO 3arpsiI3HEHUST OKPYKAFOIIEH
MIPUPOIHON cpensl. MccinenoBaHusIMu yCTaHOBIIEHO, YTO OKOJIO 85 %
Bcex 3a00JieBaHMI COBPEMEHHOTO YeNIOBEKa CBSI3aHO C HeOIaromnpu-
STHBIMH YCIIOBUSIMHU OKPY>KaroIei cpesbl.

3arpsi3HEHHsT aTMOC(EPHOTO BO3IyXa ONPEICISIOTCS HEe HAlNo-
HAJBHBIMU TPaHHUIIAMH CTpaH. PacrpocTpaHsioTes aneko OT UCTOY-
HUKOB WX BO3HHKHOBEHHs. BBIOpOCHI, 3arps3HsoNme arMochepy
(IBYOKHCH yIyiepojia U MeTaH), CO3JAt0T MapHUKOBBIN 3P deKT, BbI3bI-
BaIOT II00aNbHOE M3MEHEHHE KIMara. B pe3ynbrare coKUranus Tor-
JIMBA €KETOJIHbIE aHTPOIOTEHHBIE BBIOPOCHI BO BCEM MHPE COCTaB-
nsoT 650-700 MiH T okuCH yriepona, 210 MIH T JIByOKHCH CEpBI,
150 MytH T IBUTH ¥ 55 MITH T IBYOKHCH a30Ta, YTO B CYMME COCTaBIISIET
6onee 1,1 mupa T. Eskerogasie BEIOPOCH aMMEaKa COCTABIISIOT 4 MITH T,
cepoBogopona — 3 MIH T, cBUHIA — 650 ThIC. T, Kamus — 50 TEIC. T,
uHKa — 14 ThIC. T, KaAMHKS — 7 TBIC. T, MEIU — 6 THIC. T.

[To maHHBIM JTUTEPATYPHBIX HCTOYHUKOB aHTPOIIOTCHHOE 3arpsi3-
HeHHue aTMoc(eps! BRIOpOcaMu JUOKCHAA CEPHI M OKHCIIOB a30Ta MPH-
BOJUT K 00pa30BaHUIO M BBINAJICHHIO KHCIOTHBIX ocaikoB. OT HUX
yke nocrpajanu BogoeMbl B Kanane, Hopseruu, IlIBenvun, @unmnss-
mun, CLIA u npyrux crpanax. B [lIBeruu okono 15000 o3ep monsep-
YKEHBI BO3AYIIHBIM 3arpAa3HeHUsM, rprdeM B 1800 03epax moTHOCTHIO
yTpadeHsl Ipu3Haku xu3Hn. B Kanane 3axucnenst 6omee 14000 o3zep,
B Hopeerum u3 5000 oOcnemoBanHbIX 03ep B 1750 mcuesna pwida.
B Kapenuu B pe3ynbrare BbITIaJICHHSI KUCIOTHBIX 0CAJJKOB OTMEUCHBI
CJTydau 3aKHCJICHUS] MHOTHX 03€p, YTO BBI3BAJIO COKPAII[CHUE 3aI1acoB
JI0OCOCEBBIX phIO. OTMEYEHO, YTO BO MHOTHX O3€pPHBIX IKOCHUCTEMAaxX
yBEIMUEHHE KUCIOTHOCTH BOJ MPHUBOIUT K JIETPAJAIlMU TOMYIISIHIA
BHJIOB PBIO M IPYTHUX OOHUTAaTENEH.



OTMeuaeTcsl MOCTYIUICHUE OTPOMHOTO KOJMYECTBA aHTPOIIOTCH-
HBIX BPEIHBIX BEIIECTB M Ha aKBaTOPHIO OKeaHa (He(TSIHBIC yIye-
BOJIOPOJIbI, TSDKEJIbIE METAJLIbI, PaIMOHYKIUILI U JIp.). [locTenenHo
YBEJIMYHMBAIOINASCS HArpy3ka Ha MHPOBON OKEaH BEJET K MOCTEICH-
HOH Jierpajaiiid MOPCKUX 3KOCUCTEM C HEOIArompUsSTHBIMHU 3KOJIO-
TUYECKUMH TOCJICACTBUSAME. B HacTosiIiee BpeMsi B OKEaH €KETr0THO
noctynaer Oosiee 30 THICSY Pa3IUYHBIX XUMHUECKHX COCIUHCHHIM
B KostruecTBe 710 1,2 Mipa T. B Bonax okeaHa y»e CKOHIIEHTPUPOBAHO
oko10 500 teic. T AT 1 ¢ KaxabpIM TOIOM 3TO KOJIMYECTBO BO3pacTa-
eT Ha 45 Thic. T. B MOpCKYI0 cpey mocTymaeTr okojo 3,5 MitH T HepTu
1 He(pTEenpOaYKTOB.

AHanu3 BAWSIHHUS OTACIBHBIX BUJJIOB SKOHOMHYECKOW JESATEIb-
HOCTH Ha BbIOPOCHI 3arps3HSIONINX BEIIECTB B aTMOC(EPHBINA BO3IYX
[TOKA3bIBACT, YTO JHIUPYIONIMMHU SIBIISIOTCS: M00bua HEe()TH U Ta3a,
He(drerazonepepadaTpiBalOIasl POMBIILICHHOCTh, POU3BOJCTBO
AJIEKTPOIHEPTUH, METAJUTYypPrudeckas ¥ XUMUYECKas MPOMBIILICH-
HOCTh U TOPHOJIOOBIBAOIIUI CEKTOP.

3arpsi3HEeHHe BO3IYIIHOTO OacceiiHa B crpaHax lLleHTpanbHOM
Asuu [1, 2] o0ycnosieHo psgoM gakropos. K mpumepy, HeOoIbInoe Ko-
JIMYECTBO OCAJIKOB, TEMIIEPATyPHBIC HHBEPCUH, CYXOCTb ITOYBBI U TOJI-
CTHJIAFOIIEH MOBEPXHOCTH CHOCOOCTBYIOT (DOPMHPOBAHHIO MTOBHIIIICH-
HBIX ypOBHEHW 3arps3HeHusi arMocgepbl. OCHOBHBIMU TPUPOIHBIMH
WCTOYHHMKAMU 3arpsi3HEHUs] BO3Iyxa Juisi BcexX LleHTpanbHOa3narckux
cTpaH sBisitoTcst myctbian (Kapakym u KbI3biikyMm), a Takxke BBICOXIIICS
JTHO APaJibCKOTO MOPSi, C TIOBEPXHOCTH KOTOPOTO €KETOTHO BBIHOCUTCS
oostee 40 MitH T conu. [IpOMBIIIIEHHOCTBEO ¥ TPAHCIIOPTOM TISITU CTPaH
LIA B aTMOC(epHBIH BO3/IyX €KETOHO BHIOPACHIBAIOTCS O0Jiee 6 MITH T
3arpsI3HAIONIMX BEIIECTB, B TOM 4ncie okosio 200 BUIOB BPEIHBIX Be-
IIECTB, TAKUX KaK OKHCIIBI a30Ta, OKCUJIBI CEPhI U YIIIepPOia, CEPOBOJIO-
pox, aMmMuak, OeH3(a)UpeH, YIIICBOIOPOIbI U TSKEIbIE METAILIbL.

HauOonpmmii 00beM BBIOpOCOB B atMocepy 3arps3HSIOLIMX
BemiecTB npuxoautcst Ha Kazaxcran — 6onee 2500 toic. T (45,0 %),
V36ekucran — oxono 2000 Teic. T (35,0 %), TypkMeHHCTaH — OKOJIO
1500 ThIC. T (15 %), KbIprencran — 6onee 200 thic. T (3 %) u Tamxu-
kuctaH — 6osee 100 toic. T (2 %).



Hawubonee sxonornueckn HeOIATONOTYIHBIM SBISIETCS] ABTOTPaH-
CIOPT M3-3a HEOCTAaTOYHON OCHAIEHHOCTH €r0 ra3004NUCTUTEIbHON
W IWAarHOCTUYECKOW anmapaTrypol, HU3KOW OTBETCTBEHHOCTH PadOT-
HUKOB CITYKOBl OXPaHbl OKPYKAIOIIEH CPeabl.
HawuGonpiuee 3arpsisHenue arMmocdepsl MPOUCXOIUT U3-3a BEIOPO-
COB ITbUIM U3 HEOPraHU30BaHHBIX OTKPBITHIX HCTOYHUKOB TIBUIEBBIIEIIC-
HUSL. DTO, KaK MPABHUJIO, MBULIIIE TOBEPXHOCTH TEXHOTCHHBIX MacCH-
BOB, 3aHUMAIOIINE OOJBILIUE TUIOMIAAN C HAPYILIEHHON MOBEPXHOCTBIO.
Bona —3T0 HEoleHuMOe 6OTaTCTBO YEIOBEYECTBA, 00ECIeUNBAIO-
hiee ero Hu3Hp M Onarononyuue. YenoBek Havaa HapylIaTh BOAHBIN
OanaHc OTAENBHBIX PETHOHOB, CTPOSI THIPOTEXHUYECKHUE COOPYKEHHUS
(opocuTenbHbIe KaHabl, CHCTEMBI IEPEOPOCKH BOJ M BOAOXPAHHIIH-
11a), 0OBOJHSIS 3aCYLUTMBBIC TEPPUTOPHH, 3arpsi3HsIsl IPECHBIE BOJIBI
MPOMBIIUICHHBIMH, KOMMYHJIbHBIMHU ¥ OBITOBBIMH cTOKaMH. HecMoT-
PS Ha 3HAYUTENBHYIO CIIOCOOHOCTH PEYHOTO CTOKA K BO30OHOBJICHHIO
1 CaMOOYHILIEHHUIO, MHTEHCHUBHOE DPAa3BUTHE CEIBCKOTO XO3SHCTBA
1 MIPOMBIIIIEHHOCTH CYLIECTBEHHO MOBIIUAIO HA 3KOJIOTHYECKOE CO-
CTOSTHUE ITPECHOBOIHBIX BOJIOEMOB. 3arps3HEHNE BOJOEMOB HE MEHEE
OIIaCHO, YeM MX HCTOILEHHUE, a YXYJAIIEHUE CAaHUTAPHBIX U 3KOJIOTH-
YECKHUX YCJIOBH, B COBOKYITHOCTH C HAPacTAIOMINM Je(HUIMTOM Tpe-
CHOHM BOJbI, CHMYKAeT YPOBEHb MPOAOBOIBLCTBEHHOTO OOECHEeYEeHHUs
1 3aHATOCTH HaceJeHUsI.
AHanu3 coCTOSHUS BOAHBIX pecypcoB cTpaH LlenTpanbHoil A3un
[2] moka3bIBaeT, YTO MHOTHE MPOOJIEMBbI 3arpsi3HEHHOCTH BOIOEMOB
SIBIISIFOTCSL OOILMMHM WJIM TPAHCTPAaHUYHBIMH, CO CXOKHMH MIPHYMHAMHI
1 UCTOYHUKAaMH BO3HHKHOBeHHUs (cM. [Ipunoxenue):
®  CeNbCKOXO3AUCMBEHHOE 3a2pPs3HeHUe — KOIJIEKTOPHO-IPEHAKHbIE
1 BO3BpaTHBIE BOJBI SIBJISIOTCS [JIABHBIMH UCTOYHHKAMU 3arpsi3He-
HUS BOIHBIX pecypcoB LlenTpanbHoil A3nu;

® NPOMbLUIIEHHOE 3a2PA3HeHUe — CTOYHbIE BOIbl IIPOMBIIIIEHHBIX
MOPEANPHUITUH SBIISIOTCS OCHOBHBIMU MCTOUYHUKAMU 3arpsi3HEHHS
BOJIHBIX PECYPCOB;

® KOMMYHANbHO-ObIMOBOE 3acpsi3HeHue BOLOEMOB CBA3aHO C He-
JIOCTAaTKOM M YXYIIIEHHEM TEXHHYECKOI'O COCTOSHHUS OYMCTHBIX
1 KaHaJHM3alUOHHBIX COOPYKEHUH.
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Jutocdepa — BHEHTHSS TBepaast 0001049Ka 3eMITH, BKITIOUAIOIIAs
BCIO 3€MHYIO KOPY C YacTblO €¢ BEpXHEW MaHTHUHU, COCTOMT M3 OCa-
JOYHBIX M MarMaTHYeCKuX MeTramopduueckux mopoa. Jlerpamarivs
3eMENTbHBIX PECYPCOB MPOUCXOIUT B Pe3yJIbTare JCHCTBUS KaK MPH-
POMHBIX, TAK U aHTPOTMOTEHHBIX (akTopoB. B rpanuiiax nutochepb
MEPUOAMYCCKH TPOUCXOMMIA U TPOUCXOAST TPO3HBIC MPHPOIHBIC
9KOJIOTHUECKHUE MPOLIECCHI: aTMOC(EpHBIE MEPEHOCHI CONeH, cenu, 00-
BaJIbl, 3PO3HS, 3€MJICTPSICCHHS U CIBUTH, KOTOPBIE UMEIOT OTPOMHOE
3HaueHue B (POPMHUPOBAHHUU DKOIOTUUCCKUX CHUTYAIlUH B OTPEIEIICH-
HBIX PETHOHAX TUIAHETHI, @ HHOT/IA MPHUBOJIAT K II00ATBHBIM SKOJIOTH-
YECKHM KaTacTpodam.

ITpoGeMbI SKOJIOTHH HE MOTYT OBITH TPOOIEMaMu OJTHOTO TOCY-
JapcTBa. DKOJOTHUYECKast KatacTpoda, Mpou30Iealias B OMHONW cTpa-
HE, HEMHHYEMO 3aTPOHET U JPYTHe CTPAHBI, OTPA3UTCS HA KAueCTBE
JKM3HH U Ha 37I0POBbHE Jtofieil. UTOOBI MPETOTBPATUTE KOIOTHUYCCKHUI
KPHU3HC, 3alIUTUTh OKPYXKAIONIYIO CPEAy, HY)KHBI YCHIIUS HE OJHOTO
U JIaXKe HE HECKOJIbKHX TOCYJIapCTB, & BCETO MUPOBOTO COOOIIECTRA.
Crpanbl [[A mpuIud K MOHUMAHWIO, YTO YPAHOBBIE XBOCTOXPAHHITH-
1a — 310 o0m1as mpodiemMa. XoTs, CeroHs npoo1eMa BOCCTAaHOBICHHUS
€CTECTBEHHBIX DKOCHCTEM B I[eHTpanbHOW A3WHU TOCTATOYHO CIIOXK-
HA, ... HO TIPY HAJIMYHUHU TBEP/IOH BOJU B OOIIECTBE U TOCYAaPCTBAX pe-
IIUTh €€ CETO/IHS CIlle MOXKHO. 3aBTpa yxke OyneT mo3aHo. HeoOxomaum
MOVCK MEXaHH3Ma OOMEHA OIBITOM C BRIPAOOTKON COBMECTHBIX pellie-
HUH 3TOI POOIEMBI ¥ SAMHBIX TOAXO00B Ha YPOBHE PErUOHOB [3—7].

[Ipu perieHnr BONPOCOB IKOJIIOTUYECKON 0OE30MACHOCTU TEPPH-
TOPHH OTJEIBHBIX CTPAH U PETHOHOB 0C000€ BHUMAHHUE JO0JIKHO OBITH
YACIEHO CIICAYIOUUM MPOOJIeMaM 3KOJIOTHH

Ilpobrema HepayuonanrbHO20 UCNOTL3OBAHUS BOOHBIX PECYPCO8.
KoHIeHTpanus 3arpsA3HAIONIAX BEHIECTB B BOAHBIX 00BEKTaX OMpe-
nesercss ux oobeMoM. [loaToMy Gosbilioe 3HAYCHUE UMEEOT BOTIPO-
ChI YIYYIIICHUSI CUCTEMBI BojocOepexenus. B Hacrosiee BpeMs 10
30 % BOAHBIX PECYPCOB TEPSIETCS M3-3a MPUMEHEHUS] HECOBEPIIICH-
HBIX TEXHOJIOTHI U METO/IOB MOJIMBA, U3HONICHHOCTH HPPUTAITHOHHBIX
U BOJOPACTIPEICTUTENLHBIX CHCTEM. DTO MPUBOAUT K HCTOUICHHIO
BOJHBIX PECYPCOB M MOBBIIICHUIO KOHIICHTPAIMH 3arpS3HSIONINX Be-
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LIECTB B BOAHBIX 00OBEKTAX, BBHI3BIBACT MOAHSITHE YPOBHS TPYHTOBBIX
BOJ, 3200JIauMBaHKE U 3aCOJICHUE 3eMEb, BOAHYIO 9PO3UIO MOYB.

Ilpobnema monumopunea 600uwvlx pecypcog. s pernona
Cepbe3HON MpOOIEMOi SIBISICTCS YXYyALIEHHE CHCTEMbI MOHUTOPHH-
ra konudecTsa u kadecTtBa Bojibl. [locne pacnana CCCP texnuueckoe
COCTOSTHHE THUAPOJIOTHYECKON U THIPOXUMHUYECKOM HaOmoaaTeIbHON
CeTH Ha TPAHCTPAaHUYHBIX peKaxX 3HAYUTEJBHO YXYIIUIOCh, U ceifdac
3/1eCh IEUCTBYIOT JUIIb oKkoslo 380 Mereoctanuuit u 280 runpomer-
pUYECKHX TIOCTOB.

IIpobremvl mednccocyoapcmeeHnvlx npasosvix omuoutenui. He-
YPEeryJlInpoOBaHHOCTh BOIPOCAa MEXIOCYAAPCTBEHHOIO BOAOMAEIECHUSA
1 HEeyBSI3Ka HHTEPECOB UPPUTALIUU U THAPOIHEPTETUKH BHI3bIBAET Ha-
pYLIEHHE €CTECTBEHHOTO THAPOJIOTHYECKOTO PEXUMa TpaHCTpaHUY-
HBIX peK. DTO CYLIECTBEHHO CKa3bIBAETCs HA YBEIIMYEHUN KOHIIEHTpa-
LMY 3arPSAZHAIONIMX BEIICCTB B IETHUE MECSIIBI, KOTa HEOOXOAMMOCTD
3a00pOB BOABI U3 BOAHBIX OOBEKTOB 3HAYUTEFHO BO3PACTAET.

Cucmema cosepuiencmeo8anusi HKOHOMUUECKO2O MeXAHU3Ma
6000N0Nb306aHUS SIBISIETCS CEPbE3HON MpoOIeMol sl BCEX CTpaH
HentpansHoit A3un. OCHOBHOE BHUMaHHE J0JKEHO OBITh HalpasJie-
HO Ha CTHUMYJIMPOBAaHHE YCKOPEHHOTO BHEAPEHHUS BOJOCOEpETaromnx
TEXHOJIOTUH.

Ilpobnemvr cmanoapmuszayuu xavecmea 600vl. HameTtupimecs
B NOCJeIHEee BpeMs paszinuus B MOAXOAAX K CTaHAAPTH3alMM Ka-
YecTBa BOJ, B YAaCTHOCTH, BO3MOXKHBII Mepexoj] HEKOTOPHIX CTpaH
k cranaapram MCO, MOXeT B ONpeNeNeHHON CTeNneHHn 3aTpyIHHUTH
MIPOLIECCHI COTTIACOBAHHOW OLIEHKH KaueCcTBa BOJAHBIX PECYPCOB.
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I. TEODKOJOTMUECKASI OIEHKA COCTOSIHUS
OKPY KAIOLIEN CPEJbI B HEKOTOPBIX
PETMOHAX POCCHUIICKOI ®EJEPALIUU

Hambonee HeratuBHBIM pE3yIbTATOM JEATEIHHOCTH YeIOBEKa
Ha 3emiie SBICTCS 3arps3HEHHE OKPYKAIoIIeH cpenbl. 3arpss3He-
HUE — ATO MPOIECC OTPUIIATEIHLHOTO BUAOU3MECHECHHS OKPYKAIOIICH
cpeapl (BO3ayxa, BOJbI, IOUBBI) BEIICCTBAMU, YIPOXKAFOIIMMU HKHU3-
HEIESTEIbHOCTH KUBBIX OpraHu3MoB. [Ipon3BOICTBEHHBIC OMACHBIC
Y BpeIHbIE BEIOPOCHI, BRIXJIONHBIE Ta3bl aBTOMOOMIIEH, TIOKaphI — BCE
9TO OTpaBIIAET BO3AyX. B BOmHBIE OacCceiHbI MOCTOSHHO CIMBAIOTCS
BpE/HBIC BEIISCTBA, OMACHBIC JUIS JKM3HH 4YeJIOBEKa M YKUBOTHBIX.
3emJist 3arpsi3HEHA MYCOPHBIMU CBAJIKAMH, SJICPHBIMU U TIPOYUMH OT-
XOJIaMU HaIlICH [IUBUIU3AIIH.

B xpymubeix ropomax Poccum (MockBa, Cankrt-IlerepOypr,
Kpacuomap u mp.) BEIOPOCHEI B aTMOC(epy 3arps3HSIIOMNX BEIIECTB
ABTOTPAHCIIOPTA MPEBATNPYIOT HAJ BHIOPOCAMHE OT IIPOMBIIILIEHHBIX
npeanpusatuii [8].

AHanoruyHasi CUTyalust CJIOXKHIIACh B HEKOTOPBIX TOPOJIaxX ¢ Me-
HEE Pa3BUTON MPOMBIIUICHHOCThIO, TJ€ BBIOPOCHI aBTOTPAHCIIOPTA
1 3arps3HEHUE aTMOC(HEPHOTO BO3AyXa B OTACIBHBIX CIIyJIasX COCTaB-
nstoT 80-90 % (Axytek, Dmucra, [opHO-AnTaiick u ap.).

Haubonbmme 3arps3HeHns BO3AYITHOTO OacceiiHa OT CTannoHap-
HBIX UCTOYHHUKOB OTMEUYEHBI B YpalibckoM u CubupckoM denepaib-
HBIX OKpyTraX, Ha JOJIF0 KOTOPBIX mpuxoautcs 59 % obiero oobema
BbIOpOocoB 1o Poccun; eme 25 % 3arps3HEHNN BHOCAT MPEINPUATHS
ITpuBomkckoro u CeBepo-3amagHoro (emeparbHBIX OKPYTOB.

OCHOBHBIMH UCTOYHUKAMH 3arpsS3HEHUST BOIHBIX OOBEKTOB IS
MTOJIABJIAONIETO OONBIIMHCTBA CyOBeKTOB Poccuiickoit ®dexepariin
SIBIISIFOTCSL TIPEIIPUSATHS, CBSI3aHHBIE CO COOPOM, OUUCTKOM, yIaIeHH-
€M CTOYHBIX BOJI KHJIUIIIHO-KOMMYHAJIBHOTO X0351CTBA.

O0beM COpPOCOB 3arpsA3HEHHBIX CTOYHBIX BOJI B TIOBEPXHOCTHBIC
BOJHBIC OOBEKTHI B PAZIE TOPOIOB cocTaBisgeT: B MockBe 1 OMCKe —
6ompie 90 %, YapsHoBcke u Cankt-IletepOypre — mo 80 %, Bonro-
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rpane — no 70 %, Huxxnem Hosropone, Capatose u Boponexe — oko-
10 50 % (pucyHnoxk 1).

enTpanbusrii; 8 %

JansaeBocTounslii; 4 % .
CeBepo-3ana/iHblii;

11 %
Cubupckuiti; 28 %
OxubIit; 4 %

IpuBomxckuit; 14 %

VYpansckuit; 31 %

Pacnpenenenne 06péMa cOpOCOB 3arpsI3HSAIONINX BELIECTB
B aTMOC(EPHBIH BO3YX OT CTALIMOHAPHBIX HCTOYHHKOB

LenTpanbhsii; 27 %

JlanbHEBOCTOUHBII; 5 %
Cubupckuiti; 15 %
CeBepo-3anaHblii;
9%
VYpansckuii; 8 %
%

IIpuBomxckuii; 21 OxnsIit; 15 %

Pacnpenenenne 00pEMa cOPOCOB 3arpsA3HSIONINX BELICCTB
B aTMOC(EPHBIIA BO3AYX OT aBTOTPAHCIIOPTa

Henrpanshslii; 27 %

JlanpHeBOCTOUHSIH; 5 %

/ Cesepo-3anaanbliii; 9 %

\\‘

OxwubIit; 15 %

e

Cubupckwuii; 15 %

VYpansckuid; 8 % TIpuBomxkckwuii; 21 %

Pacnpenenenne 00béMa cOPOCOB 3arpsi3HEHHBIX CTOYHBIX BOJT
B TIOBEPXHOCTHBIC BOJIHbIE OOBEKTHI

Pucynok 1— Pacnipenenenuie 006eMOB BEIOPOCOB 3arpsI3HAIOIINX
BEIIECTB B aTMOC(epy 1 MOBEPXHOCTHBIE BOJHBIE OOBEKTHI
o (emepanbHBIM OKpyram PO
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I-1II ximacc onacHocTH;
0,3 %
V KJ1acc onacHoCTH;
92,6 %

IV kmacc onacHoOCTH;
7,1 %

Pucynox 2 — O0pa3oBaHue ONMaCHBIX OTXOJOB B 1iesioM 1o Poccun

U3 roma B ron pactyT 00beMbl 00pa30BaHUS OTXOMOB B IIEJIOM
o Poccun (pucyHok 2). B pe3ysnsrare u HU3KOH CTETICHH MX BTOpUY-
HOTO MCIOJIb30BaHMs U 00€3BPEKUBAHUS 3HAYUTEIFHOE KOJIMYECTBO
HaKOIIJICHHBIX OTXO/IOB HAXOJWTCS, KaK MpPaBUJIO, HAa MPOMBIIIICH-
HBIX TUIOIIA/IKaX MPEAPUATHH, 3aHUMAasi OrpoMHBIe Tioa . Cpeau
Ipyrux cyObekToB Poccuiickoit Deneparnmu, A KOTOPBIX JTaHHBIA
rokasaresib MpeBbinaeT win 0mu30k K 100 MIIH T, MOYKHO BBIJICIHTh
CJIEYIOIIHE:

Openbyprckas oomacts — 273,4 mua T (7 % obmepoccuiickoro
o0bema),

Pecmryomuka Caxa (SkyTust) — 246,6 muH T (6,3 %),

Kpacuosipckuit xpait — 233,3 M 1 (6,0 %),

Mypwmanckas oomacts — 202,8 MiH T (5,2 %),

CaepmiioBckast oomacts — 195,7 muta T (5,0 %),

Benroponckas oonmacts — 127,0 muta T (3,3 %),

Pecmrybmuka Kapenus — 106,38 muu T (2,7 %),

UpkyTtckas obnacts — 97,64 muH T (2,5 %),

Uwnrtnackas obmacts — 83,71 M T (2,1 %).

Ocoboe BHMMaHHE CieayeT oOpaTuTh Ha OTXOJbI, KOJMYECTBO
KOTOPBIX C Ka)KIbIM I'OJOM PACTET M BBI3bIBACT HAHOOJIBIIYIO 00eCIOo-
KOGHHOCTh — 3TO COBPEMEHHOE COCTOSHHE MpOOIEeMBl yTHIIN3AINH
PTyThCOAEepKaMX ¥ ono0HBIX 0TX0m0B [9—10]. [Ipobnema pryTHOTO
3arpsi3HEHHs TEPPUTOPHI O0OOCTPUIIACH B CBS3M C OCTAHOBKOW ITPE]I-
MIPUATHI O MPOM3BOACTBY XJopa U KaycTuka (Apxanrensckuil, Kot-
nacckuii LIBK, YconpexuMmpom u T.11.). Y 3TUX TMPEANPHUATHI BOZHUK-
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Ja po0bJeMa yTUIN3alKu PTYThCOAEPKAIUX TPYHTOB, CTPOUTEIBHBIX

KOHCTPYKIIUH, MHCTPYMEHTA, CHETOSKIbl U T.II., a TaKKe HepacIpo-

CTpaHEHHUs] PTYTHOTO 3arpsI3HEHHUS, YTO HAMPSIMYIO CBsI3aHO ¢ ocnaliie-

HUEM KOHTPOJIS 32 XpaHeHUeM pTyThconepxkanux orxonos (PCO).

[Ipobnema pacmpocTpaHeHHs] PTYTHOTO 3arpsi3HEHUs] HanOojee
ocTpo orMeuaercs B AMypckoi u MpkyTckoii obnacTsx, a MacTao-
HOTO — B 30JI0TO00BIBAIONTHX paitonax Poccum.

He Mmenee omacHBIM SIBISETCS HAKOIUICHHUE PTYTU U PTYTHCO-
JepKaInX MPUOOPOB B Pa3UYHBIX YUEOHBIX 3aBEIACHUAX, HAYIHBIX
YUPCKACHUAX, ONBITHBIX 3aBOJAaX W Y HACCJICHUA KPYIIHBIX TOPOJOB.
Ycranosieno, uto B Cankr-lleTepOypre KoIM4ecTBO PTyTH B TEPMO-
MeTpax U TOHOMETPax, HaXOJSIIUXCSI Y TPaXKIaH Topojia, COCTABISET
He MeHee 3 T. Ha mpoMBIIIIeHHBIX TPeINpUsTHAX, B HAYYHO-HCCIIE0-
BaTeNbCKAX HHCTUTYTaX, B MEJUIIMHCKHX, ITKOJIBHBIX U TOIITKOIBHBIX
yupexaeHusx ropoaa xpanurcs 10—12 T prytu. OTH UCTOYHUKH T10-
TEHIMAIILHO OIIACHBI, TAK KaK MOTYT BBI3BaTh aBapUIHBIC CUTYaIUH,
CBA3AHHBIC C Pa3JIMBOM MeTaJUTHYeCKOM PTYTH U 3arpsA3HCHHUCM CIO
OOJIBIINX TEPPUTOPHIA.

[TomoOHas cutyamms cioxmiaack W B MockBe. M3 pa3imuaHBIX
HUWU u yueOHBIX 3aBeneHuit exeronno nocrynaet oosee 3000 kr pas-
JIUYHBIX PTYTHCOJEPKAIINX OTXOA0B U METAJUIMIECKON PTYTH.

Emte omuu ucrounuk obOpasoBanus u HakorieHus PCO — 310
JIFOMUHECIICHTHBIE JIaMIIbl, TEPMOMETPBI, TOHOMETPBI, COACPIKAIIUE
METAIUIMIECKYIO PTYTh, KOTOPbIC MPUOOPETAIOTCS HACEICHUEM JUIS
JMYHOTO MOJIb30BAHHUS.

Paboty mo yTmnmmzamum pTyThCOAEPIKAIIUX OTXOIOB MOXKHO YC-
JIOBHO Pa3[eNuTh Ha J[Ba HAIPaBICHHUS:

e yTUIHM3AIMs PTYTHCOAECPKAIUX HCTOYHHKOB CBeTa (JIaMIIbI THTIA
JIb, JIA, APJI, JIHaT) 1 mpruOopoB ¢ pTyTHBIM HAaNlOJHEHHUEM (Tep-
MOMETPBI, UTHUTPOHBI, TOHOMETPHI, TU(PMAHOMETPbI, HCTOUHUKH
TOKa H T.IL.);

e yTWIM3ALUA PTYTbCOAECPKALIUX OTXOLO0B OT IIPEAIPUATUI U Opra-
HU3ALUH.

C pacnagom CCCP nepectana paboTaTh HaTaKEHHAS B COBETCKOE
BpeMs CHCTEMa YTHIIU3aIluU PTYThCoAepKalmx orxoaoB. [1o cocros-
Huto Ha 1999 r. Ha tepputopun Poccun Hakonmimocs okoso 650000 1
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PTYTBCOAEPKALIUX OTXOJOB C conepkanueM prytu ot 0,02 mo 75 %
1 €XKET0JIHO MPOon3BoAUTCA U ckiaaupyercs 70 11000 T Takux 0TX0m0B.

B HacTosiiee Bpems yCWIIMSAMHU TOCYIapCTBEHHBIX M KOMMepue-
CKUX Tpennpusatuii B PO mpaxktrdecku pemieHa npodieMa yTHIU3a-
UK 0TpabOTaHHBIX JTIOMUHECLIEHTHBIX JIAMII, PTYTHBIX TEPMOMETPOB
U mpuOOpOB € PTYTHBIM HamoJHEHHEM. lIpoM3BOICTBEHHBIE MOII-
HOCTHU CYLIECTBYIOIIUX NPEINPUSTHI CIIOCOOHBI MepepadoTaTh BeCh
00beM 0TpabOTaHHBIX HCTOYHUKOB CBETa, 00pa3yIoOUINXCs Ha TePpH-
topun Poccun. HeoOXonumo Ui yCUITUTh KOHTPOJIb 33 IBUKEHUEM
JIOMHHECLEHTHBIX JIaMII.

Henp3s Ha3BaTh yIOBIETBOPUTEIBHBIM MOJIOKEHNE, CIOKUBILEECS
B 00JIaCTH YTUJIM3ALUH TPOU3BOACTBEHHBIX PTYTHCOACPKAIINX OTXOIOB
(ITaMBI, KaTaau3aTopbl, CTPOUTENbHBIC KOHCTPYKIKH). B OonbmHacTBe
ClTy4aeB ONacHbIe OTXO/IbI HAKATUTMBAIOTCS Ha moauroHax. [lepepaboTka
BBICOKOKOHIIeHTpHpoBaHHbIX PCO Ha mMecTe 00pa3oBaHUs WM XpaHe-
HUS HE pelaeT mpoOiaeMbl JTUKBUAALMN MECT XpaHEHHs OTXOHOB 1-ro
KJIacca OMacHOCTH, PEIACTCs JIUILB IPoOIeMa YaCTUIHOMN pereHepanum
pryti. HakomneHHBI ONBIT yKa3plBaeT Ha LeaecooOpa3HOCTh mepe-
padotkn PCO coBmecTHO ¢ mepepaboTKOH pynbl MM MHHEPaJIbHBIM
HAIOJHUTENEM Ha MPEINPHATHSIX, IMEIOLIUX OMBIT pabOTHI C PTYTHIO
1 B MECTax CKJIaIUPOBAHUS MPOLYKTOB €€ MepepabOTKH.

Poccuiickue ydensie [11] ocoboe BHUMaHME 0OpallarOT Ha HUC-
MoJb30BaHue 30161 yronbHbeIX TOC B PD, nzyyaror npoOiemMbl yMeHb-
IeHHs 3Kojorudeckoil onacHoctd TOC M HAKOIJIEHUS 30JI0ILIAKO-
BBIX OTXOJIOB.

Brusinue sxonoeuueckux gpaxmopos cpedvt odumarnus Ha 300po-
eve nacenenust Poccuiickou @edepayuu [8,12—16]

Puck pa3BuTHs HEKaHLIEPOTEHHBIX 2(PPEKTOB y HACEIIEHUS, TTPO-
YKUBATOIIET0 BOIM3H aBTOMArucTpasei, oT 3arps3HeHus BO3Ayxa Mod-
TH B 2 pa3a BbIIIE, YeM Yy HACEJICHUS ApyruX paiioHoB. Hanbonpmii
BKJIaJ B OpMHUpPOBAaHUE prCKa BHOCAT (POpMabICTHI U THOKCH a30-
Ta. BeIsBIIEHO, YTO B CTPYKTYpe OCHOBHBIX (DaKTOPOB, (POPMHUPYIOIINX
3/I0pPOBBE HACETICHH, IEPBOE MECTO 3aHUMAET aTMOC(EepHBINH BO3IYX
(66,7 %), BTOpoe — nutiessie TpoayKTHI (13,5 %), TpeTse — nrymoBas
Harpyska (12,6 %) [marasie 1960-2008 r.].
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Ipomvluinennvle, mpancnopmuvie asapuu U Kamacmpopul

[9,17-21]

B sHepreTHueckoM U IPOMBIIIIEHHOM KOMIUIEKcax MUHIIpo-
MaHepro Poccuu GpyHKIMOHUPYIOT CBBIIIE 22,5 THIC. MOTEHIUAIBEHO
OTIACHBIX OOBEKTOB, HO MUMEIOMINX OOJBITYI0 3KOHOMHYECKYIO, 000-
POHHYIO M COIMANBHYIO 3HAYMMOCTH JUTsl CTpaHbl. [Ipyu BO3HUKHOBe-
HUM HA HUX aBapUi OHU MOTYT OBITb HCTOUHUKOM YIPO3bI 37I0POBBIO,
YKU3HU TepCcoHaja U HaceleHusl.

OAO “TasmpoM” pacrmoyiaraeT CHUCTEMOW MAarucTpaibHBIX Ta-
30IIPOBOJIOB M Ta30MPOBOAOB-OTBOJOB OOIICH MPOTSKEHHOCTHIO
B 141,9 ThIC. KM, IO KOTOpPHIM TpaHCHOpTUpYyeTcst Oonee 670 mipsa
KyOOMeTpoB Taza. B cilyyae BO3HMKHOBEHHSI HAa HHMX YpE3BbIYAMHBIX
(KpU3HCHBIX) CUTyallMii 3TH OOBEKTHI MPOMBILIUIEHHOTO, 0OOPOHHO-
MIPOMBIIIIJIEHHOTO ¥ TOIUTMBHO-3HEPTeTUYECKOI0 KOMITJIEKCOB MUHIIpO-
MaHepro Poccun MoryT npencraBisaTh HanOOIBLIYIO Yrpo3y AU Tep-
COHaJIa 1 HacelleHHs, HaxoAadulerocs B 30Hax orBercTBeHHocTH [100.
Crnenyer OTMETUTh, UYTO CTENEHb M3HOCA OCHOBHBIX NMPOU3BOJCTBEH-
HBIX ()OHJIOB B PA3IMYHBIX OTPACIISIX IPOMBIIITICHHOCTH COCTABIISIET OT
50 o 80 %, a cremnens n3Hoca cucteM 3amuThl — oT 20 10 70 %.

[ToTeHnmanbHy0 OMACHOCTH AJIS HACEJIEHHS Ha MarUCTPaIbHbBIX
HeTe- ¥ Tra30mpoBOAAX MPEACTABISIOT YYaCTKH WX IEpeceueHHs
C ’KeJIe3HBIMH JOpOTaMH, aBTOJJIOPOTaMH, BO3AYILIHBIMHU U TIOABO/IHBI-
MU TMepexoiaMi U MepeceueHus MU ¢ ApyruMu Tpydonposogamu. [1o
CPaBHEHHMIO C APYTHUMHU BHJIAMH TPYOOIIPOBOAHBIN TPAHCIIOPT SIBJISICT-
csl OTHUM M3 HanOoJiee HaJe)KHBIX. TeM He MeHee, Ha ra30- U MPOILyK-
TOMPOBOJIAX €KETOAHO MPOUCXOIUT 10 25—-30 aBapuil.

Haubonee onacHbIME XUMUYECKUMH TPEANPUATUIME B HE(TS-
HOM 1 HedTenepepadarbiBaloIel MPOMBIIIIICHHOCTH SIBIISIOTCSL:

e B OAO “Jlyxoiin” npeanpusitust OOO “CapatoBoprcunres” (14
XMMHUYECKH OMNAacCHBIX IIEXOB), I7I€ B TEXHOJOTMYECKOM Ipoliecce
HCIIONB3YIOTCS BElIeCTBa Ipynibl LuaHuaoB. Ha mpennpusatusx
Hedrenepepadotkn “Huxeropomnedreoprecunres”, “Bomrorpan-
Hedrenepepadorka”, “Ilepmuedreopreuntes” u “Vxranedrenepepa-
00TKa” Ha OTJEIBHBIX TEXHOJOTHUECKUX YCTAaHOBKAX UCIONB3YIOTCS
aBapuitHO XuMHUUYeCcKu omnacHele BemecTa (AXOB) — ammuak u xJop;
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B OO0 “CyprytHedreraz” — OO0 “Kuned” (2-1 cTeneHp xu-
MHYECKOH OMAaCHOCTH), B MPOU3BOJCTBE KOTOPOTO HCIIOIBb3YETCS
16130 T ToKCHYHBIX BeLECTB. B ciydae aBapun Ha 3TOM Ipeanpus-
THH MOXET MPOU30HUTH BEIOpOC B armMocepy HTOpuCTOBOIOPOI-
HOM KHCJIOTBHI U aMMHaKa. TOKCHKOJIOTHYECKOe BO3IEHCTBHE ITUX
BEILIECTB MPOrHO3UPYETCS 3a MpeAesaMH MPOMBIIIICHHON 30HBI,
a 3apayKeHHOE 00JIaKO MOXKET pacpocTpaHuThes Ha 13 kM u Oosee
(uepta r. Kupumn) ¢ nopaxenuem 10 50 ThIC. UETIOBEK;

B 3A0 “HK “IOxoc-PM” — 9 xumMH4YeCcKH OMacHbIX 00bEKTOB (AH-
rapckast HXK, Kyiiosimesckuii HI13, HoBokyiiosimesckuit HII3,
HoBoxyliObImeBckuii 3aBox Macen M mpHucagok, ChI3paHCKHMA
HIT3, Auunckuit HIT3, Crpexnesckuit HIT3, Hedreropckuit ['T13
n Otpannenckuii ['T13), a B OAO “HI'K “CnaBHedTh” B KOTOPBIX
HCIONB3YIOTCA M XpaHATCs TOKCHYHbIE BenlecTBa Il kmacca onac-
Hoctu u AXOB;

B “THK BIT” — 3A0 “Psizanckast HedTenepepadbaTbBaromas KoM-
nanusa”’, OAO “Opcknedreoprcunres” u OO0 “Jlucuyanckued-
TEOpPrcUHTE3”;

Ha Teppuropuu, noxaseaomcreeHHoil [IMK OAO “AHK “bam-
He(Th”, UMeeTCs 2 XMMHUYCSCKU ONacHbIX 00bekTa (CakIoBCKHIA
yuactok Hedrexkamckoii 6a3bl bamuedrecnaba — 78,5 T constHOM
KHCJIOTHI B OHOM €MKOCTH) U y4acTOK XuMpeareHToB OKTAOpb-
ckoil 6a3pl bamnedTecnaba. B 32 opranuzanmsx paspabarbiBa-
torcst 170 HeTAHBIX MecTOpOXIeHHH. Bce mpom3BoacTBEHHBIE
KOMILIEKCHI, OKka3biBatomye cepBucHsle ycayru [ITMK OAO “AHK
“bamHedTh”, 3aperucTpupoBansl B [ocymapcTBeHHOM peecTpe
OTIACHBIX MPOM3BOJCTBEHHBIX OOBEKTOB U UMEIOT JIOTOBOpA CTpa-
XOBaHUS Ha 239 MOTeHIMAIbHO OMAaCHBIX 0OBEKTOB;

B OAO “AK “Cubyp” nopasstomiee OONbIIMHCTBO NPEAIPUITHH
XUMHUYECKH omnacHbl. Ha 3TuX mpeanpusaTHsaX COAep KUTCS 3HAYH-
TeNbHOE KOJMYECTBO aBApUHHO XMMUYECKH OMACHBIX BEILECTB:
amMmuak (3aBop “Kampomakram” — 10 450 T, OAO “Boponexxcun-
te3kayuyk” — 110 320 T, KOAO “Azor” — no 15 200 T, OAO “Kay-
gyk” — o 120 1), xnop (3aBox “Kampomakram™ — mo 2000 T,
000 “Tobonbek-Hedrexum” — o 150 T, KOAO “Azot” — 10 200 T),
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¢ocren (3aBon “Kanponakram” — 1o 80 1), u300yTan, n300yTHIIEH,
METaHoJ M JierkoBocruiamenstomuecs xuakoctu (OO0 ‘Tonpar-
Tukayuyk” — 10 2060, 780, 12600 1 2000 T COOTBETCTBEHHO).

VYrpo3y XUMHUECKOTO TIOPAKEHUS MPEACTABISIOT 00BbEKTHI ra3o-
BOH MPOMBILUIEHHOCTH, OCYILECTBISIONINE XpaHEHHE U TepepadoTKy
cepoBogopozacoaepxkaiiero raza (OAO “T'azmpom”, OAO “THK BIT”),
a TaKke CTaOMIILHOTO Ta30BOTO KOHJEHCATa, CONEPIKAILIETO CEpHBIN
aaruapun (OO0 “Actpaxanbrasznpom”); AcTpaxaHCKUH rasomnepe-
pabareiBatonuii 3aBos, OO0 “OpenoOyprraznpom” u OO0 “Cesep-
raznpom”. Ha 19 oObekTax 5THX MpeanpHsTUd MepepadaThiBalOTCs
U XpaHATCS aBapuiHO XMMHYECKH OINAcHBIE BELIecTBAa B O0bEMax,
3HAYUTENIBHO MPEBBIIAIOIINX [TOPOrOBbIE 3HAUEHUSI.

Ha o6wexrax OOO “AcTtpaxanpra3npom’ HUCTOUHHUKAMU MOTEH-
LUATbHON OMACHOCTH SIBJISIIOTCSI CEPHUCTBIM aHTHIPHI, CEPOBOJIO-
PO CBOOONHBIN M CEPOBOMIOPOJ] B TIacTOBOM cMecu. Ha oObekrax
00O “OpenOyprra3npom” — XpaHUTCS CTAOWIBHBIA T'a30BBIA KOH-
neHcar, ®YM, [1b®D, onopant (CIIM). 13-3a BEICOKOW TOKCUYHOCTH
AXOB nporxHo3upyemMoe 4uciao NOCTPaAaBIINX MIPH aBapUsAX Ha yKa-
3aHHBIX 00BbEKTaX MOXKET cocTaBuTh 0 1000 yenoBek.

Kpome toro, psii 00bEKTOB JIOYSPHUX OOIIECTB M OpraHU3alUN
OAO “T'a3mpom” pacrnojararoTcsi B HEOCPEACTBEHHOM OIU30CTH OT
XMMUYECKH OMAaCHBIX OOBEKTOB APYTHX OTpaciieid, MCIOIb3YIOMINX
aBapUiHO XMMHUYECKH OIACHBIE BELIECTBA.

B onexTtposHepreTuke TakkKe SKCIUIyaTHPYIOTCS XHUMHUYECKH
OTacHbIe OOBEKTHl — 3[aHUsl XUMUYECKHUX LEXOB (3IaHusi XUMBOJ0O-
yrcTKU). Ha OTHenbHBIX yyacTKax 3THX LEXOB MMEIOTCS aMMHUadHast
Boza (KoHIeHTpanus 10 25 %), cepHas kuciora, 45 %-Has 11eI0Yb,
ruapasuHruapar (Boassiit 20 %-Hblil pacTtBop). Upe3BbluaiiHble cH-
TyallMd B XUMHYECKHX 1I€XaX MOTYT UMETh JIOKAIbHBIN XapakTep MpH
HEepaclpoCTPaHEHNUHU 30H MOPAKEHUS 32 UX MPEEIIbI.

OcHogmblie npobremvl 3a2psA3HeHUs OKpYAscaloujell cpedvl Cmoti-
Kumu opeanudeckumu saepsasnumensmu (CO3)[19-22]

Kpome mmrenbHOro cpoka CyIlieCTBOBAHMSI, CTOMKHE OpIraHM-
YECKUE 3arpsi3HUTENN XapaKTEPU3YIOTCsl KpallHE BBICOKOM TOKCUYHO-
CTBIO M CIOCOOHOCTHIO HAKAIIIIMBATHCS B TKAHSAX KUBBIX OPTaHHU3MOB.
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BonpmmHCTBO 3THX BEIIECTB MMEET HCKYCCTBEHHOE MIPOUCXOKACHUE,
CO3 sBAAIOTCS 4YPE3BBIYAHHO PACIPOCTPAHCHHBIMU 3arpsI3HUTEIS-
MH U MOTYT IIEPEHOCHUTHCSI Ha OOJIBIINE PACCTOSAHUS Oaromapst Bo3-
JOYUIHBIM U BOAHBIM TE€YCHHSM. BONBITMHCTBO ATHX TOKCHKAHTOB MO-
I'yT OBITb OXapaKTEepPHU30BaHBI KaK ralOreHOPraHUYECKUE BEIICCTBa,
T.€. cozieprkaiiue GTop, XJIop, OpoM u HOJI.

[Ipo6nema 3arpsizHernss CO3 COCTOUT B TOM, YTO OTPOMHOE KO-
JIMYECTBO ITHX BEIIECTB MPOJ0IDKAET MOCTOSHHO MOCTYNAaTh B OKPY-
xaromryto cpery. CHmkenne ypoBHS 3arpssaenns temu CO3, mpons-
BOJCTBO KOTOPBIX OBIJIO 3alPEIIEHO B HEKOTOPBIX CTPAaHAX, HE JIAeT
TTOBOJIA JIJTsT ONITUMHU3MA, TakK Kak 3arps3Henne ApyruMu Bugamu CO3,
HarpuMep, OpOMHUPOBAHHBIMH 3aMeTUTEIIMU ropenns (brominated
flame retardants), octaercs upe3BbIYaiiHO BHICOKUM. B cBsizu ¢ 3THM
noreHuuanbHas onacHocTb CO3 Kak Ajsl 310pOBbsl YEJIOBEKA, TaK
W UL IpUpOofbl, coxpansiercs. CylecTByeT TOJIbKO OUH MyTh yCTpa-
HEHMS 3TOW ONMACHOCTH — MpeKpaleHue ucrnoib3zosanus CO3 u mMo-
JCpPHU3ALNN TEXHOJOTHYECKUX MPOIECCOB, B KOTOPBIX OHM 00pasy-
IOTCS KaK TOOOYHBIE IPOYKTHI.

CO3 crocoOHBI Mopaxkarh JHOObIE YKOCUCTEMBI, TIepeIaBasiCh Mo
MTUINEBON TeNN ¥ HAaKaITUBasiCh B )KHMBBIX opraHu3Max. BomHbie 00b-
eKTHI SIBISIOTCA OJHUMHU M3 OCHOBHBIX IpreMHuKOB CO3, momnaaaro-
LIMX B OKPY)KAaIOLIyI0 cpeny. B To xe BpeMs pexku, MOpsl U OKEaHBbI
TAKXKe SIBJISIOTCS] HICTOUHUKOM 3arpsi3HEHUs AJIs1 TEPPUTOPUIL, HE 110]-
BEpraBUIMXCSl HEMOCPEACTBEHHOMY Bo3lelcTBUIO CO3, T.K. 3arps3Hsi-
IOLIME BEIIECTBA, MONABILINE B HUX OTHAXKAbI, IEPEHOCATCS Ha 00JIb-
mme paccrosHust. CO3 mocTynaroT B BOAHBIE OOBEKTHI U3 TOUCUHBIX
U PacCEsIHHBIX MCTOYHHUKOB. K mepBbIM MOTYT OBITH OTHECEHBI MPO-
MBILIJICHHbIE HCTOYHUKH U aBApUIHBIE BEIOPOCHI, KO BTOPBIM — CEJlb-
cKoe x03sicTBO 1 BhimaaeHne CO3 u3 armocdepsl.

Hcmounuku nocmynaenus CO3 6 oxkpyscaiowyro cpedy u opea-
Husm uenosexa [19-20]

3a mpowenmue AecATHICTUs ObIJIO MPOU3BEICHO OTPOMHOE KO-
nuiectBo CO3 BO BceM MHUpe, MHOTME U3 HUX MPOU3BOAATCA U HUC-
MIOJIL3YIOTCSI M B HacTosiee Bpems. bonbmias rpynmna CO3, TMOKCHHBI
u QypaHbl, HE MPOU3BOAATCS HAMEPEHHO, a 00pa3yloTcsa Kak modoy-
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HbIE MPOAYKTHl B HEKOTOPBIX MPOMBIIIJIEHHBIX U TEXHOJIOTHYECKUX
mpoleccax, Takux Kak CropaHue, WK MPOLECCHl C MCIOIb30BaHUEM
xsopa. Haubonee pacnpocrpaneHHble U3 HUX — OTOENKa IEIUIIONO-
3Bl C TIOMOLIBIO XJIOPA M MPOU3BOJCTBO IJIACTHKOB, Takux Kak [1BX.
OCHOBHbIE JTMOKCHHOIACHbIE INPOMBIIJIEHHbIE NPEANpHUITHS pac-
MoJIoKEeHb! Ha Tepputopun LlenTpamsHoro, Ypansckoro, Cesepo-
3amagHoro 3KOHOMHUYEcKMX pernoHoB Poccun. CommacHO JaHHBIM
I'ockomakonoruu, B Poccnn HacuuteiBaeTcst okosno 200 npeanpusTiii —
KPYITHOMACIITa0HBIX UCTOYHUKOB MOCTYIJICHUS! JUOKCHHOB B OKpY-
KAIOLYIO CPeny.

[MomuxnopupoBaHHble OU(PEHHUIIBI, CPABHUMBIC MO TOKCHYHO-
CTH C IUOKCHHAMH, MPOU3BOIMINCH AJISI HYXXI SJIEKTPOTEXHUYE-
ckoii mpombiuieHHOCTH. [TonuxnopupoBanubie oudenunsr (I1XB)
1 TMOKCHHBI TOCTYMAIOT B OKPY>KAIOIIYIO CPEy B PE3ynbTare Mpo-
LIECCOB XJIOPOPTAaHUYECKOTO CUHTE3a, BBICOKOTEMIIEPATYPHOIO XJIO-
PUPOBAHUSI OPraHWYECKHUX BEIIECTB, CKUTAHUS XJIOPOPTraHUUYECKUX
COCOMHECHUH M TBEPIABIX OBITOBBIX OTXOIOB, XJIOPHUPOBAHMS BOIBI,
BBICOKOTEMIIEPAaTYpPHBIX IPOILIECCOB IUIABIEHUS MEIW W IIpoKara,
yrumuzanun [1Xb u oTxom0B, UX copepikainx, ra3000pa3HbIX BbI-
OpoCOB aBTOTpPAHCIIOPTA.

Hexoropsie CO3, B OCHOBHOM XJIOPOpTaHMYECKHUE MECTULUIBI,
HCIIOJIB3YIOTCSL B CEJIBCKOM XO3SIMCTBE M BBIMBIBASICh U3 IOYBBI, CIIO-
COOHBI pacTpoCTpaHATCs JJajeKo 3a Mpeaesbl TePPUTOpUi, Ha KOTO-
PBIX OHU IPUMEHSIOTCSL.

[Ipennpusrus, BeITycKaloOmue mecTuuas B Poccuu:

e AO “Arpoxum”, lllenkoBo, MoCKOBCKast 001aCTh — TePOULIUIBI;

e AOOT “Oprcrexino”, [13epxunck, Hmkeropoackas o0macts — rep-
OULIUIBI;

e XumroMmOmHat, KupoBo-Uenenk, Kuposckas o0macts — repOUIuIb;

e AOOT “Bypnapckuii 3aBox”, noc. Bypnapsl, Peciyonuka Uysa-
s — QYHTULHUIBL;

e AOOT “Xummpom”, HoBouebokcapck, Pecrybnmuka YUysBamms —
xJ1I0podoc;

e AO “Kayctux”, Bonrorpan — GyHTHIHAIBL

e AO “Cona”, bepesnuku, [lepmckast 0051acTh — TepOUITUJIBI;
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e KpacHoypanbckuii XuMudeckuii 3aBoj, CBepJIOBCKas 00JIacTh —
TepOUITHIBI;

e AO “Kaycruk”, Crepauramak, PecryOnuka bamkoprocran — rep-
OUIIMIBI;

e JIO VYa, Pecriybnuka bamkoprocran — repOUIuIbL;

e OnbITHBIN 3aBO AKaJleMuH Hayk, PecmyOnuka bamkoprocran —
repOHIHIBI, TPOTPABUTEIH;

e AO “CpenHeBOIKCKHUI 3aBoa XUMHUKATOB”, YamaeBck, Camapckas

0071aCTh — TEPOUITUIBL;

AOOT “®ochop”, TomssarTu, Camapckas oomacts — kapoodoc;

[0 “Xnopeunun”, Kanxyra — nonukapOauuH, Maifa3uH;

[10 “Cuntes”, [I3epxxunck, Hmwkeropomuckas o0nacTs;

IO “Xumnpom”, Kemepoo, KemepoBckast 0051acTs.

Bonbmioe mocrtyrieHne CTOMKUX OpraHWYeCKHX 3arpsi3HUTENCH
B OKPY’KaIOIIYIO CPEAy MPOUCXOINT M3-3a COKUTAHUS MyCopa, a TakKe
BO3TOPaHUS MYCOPHBIX MOTUTOHOB. B Hekotoprix crpanax CO3, Ha-
npumep, AT, mpuMeHSIIOT KaKk HHCEKTHUITUABI B MEJIX OOpPHOBI ¢ Ma-
JIsipyeii U IpyruMu 3a00JIeBaHUSIME, TICPEHOCUMBIMHI HACCKOMBIMH.

OCHOBHBIMH UCTOYHUKAMH 3arPsS3HEHUS aTMOC(EPhI STHMU BeTlle-
CTBAMU SIBIISTIOTCS KOKCOXHMHUYECKOE TPOU3BOJICTBO, YCTAHOBKH IS
cxuranus uckonaemoro tormuea (TOC, 'POC, korenbHbIC), YepHas
Y I[BETHAs METAJUTypPTHsl, TPOM3BOICTBO CTPOUTENHHBIX MaTepPHAIIOB,
LIEJUTIOJIO3HO-0yMaXKHasl, XUMUYECKasl, HE(PTCXUMHUYCCKAsl, TOILIMBHAS
OTpaciyl MPOMBIIUIEHHOCTH, & TaK)ke KOMMYHAJIBHOE, CEIbCKOE XO-
31CTBO M TpaHcnopt. OnpeneneHHbli BkIaa B BIOpockl CO3 BHOCAT
MIPUPOHBIE HCTOYHUKH (JIECHBIE TIOXKAPhI, 00JI0Ta, ByJIKaHbl). B ropo-
JlaX OJHWM M3 OCHOBHBIX HUCTOYHHUKOB 3arpsi3sHEHUS atMochepsr [IAY
SIBIISIETCSA ABTOTPAHCHOPT (ABUTaTENIM BHYTPEHHETO CTOPAHUS).

HenpennamepenHoe o0Opa3oBaHue ©  BBIOpOC IHOEH30-N-
JIMOKCUHOB ¥ JHOCH-30()ypaHOB, reKCaxJIOpOCH30a U TIOIUXIOPH-
POBaHHBIX AU(PESHUIIOB MPOUCXOIAT MPHU OCYIIECTBICHUH TepMHUe-
CKHX TIPOIIECCOB B MPUCYTCTBHH OPTaHMYECKOTO BEUIECTBA M XJIOpa
B pE3yAbTaTe HEIMOJHOTO CTOPAaHUsI WM XHUMHUYECKUX PEaKIHi.
B mpuBomnMbIe HU)KE KaTerOpHH BKIIOYEHBI MPOMBIIUICHHBIE HC-
TOYHHUKH, CIIOCOOHBIE TPUBECTH K CPABHUTEIHLHO BHICOKOMY YPOBHIO
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00pa3oBaHMs TaKUX XMMHUYECKHX BEHICCTB M WX BHIOpOCAM B OKpY-
HKAFOTIYIO CPENy:

YCTaHOBKHM Il COKMTaHMsI OTXO/I0B, BKJIIOYAsl YCTAHOBKH JUISI CO-
BMECTHOTO CYKMUTaHUS OBITOBBIX, OITACHBIX, METUITUHCKUX OTXO/IOB;
LEMCHTHBIE T1€YH JUTS COKUTaHUS ONIACHBIX OTXOJIOB;
MIPOM3BOACTBO LIEJUTIONIO3bI C UCIIONB30BAHUEM XJIOpa MM XUMHU-
YECKUX BEIIECTB ISl OTOCTUBAHMS, 00Pa3yIOIINX XJI0p;
BTOPUYHOE MTPOU3BOICTBO MEIH;
arJiOMEpaIMoHHbIE YCTaHOBKM Ha TMPEANPUATHSIX YYTYHHON
U CTaJIeJINTENH-HOW MPOMBIIIIEHHOCTH;
BTOPUYHOE IMPOU3BOICTBO AFOMUHMUS;
BTOPUYHOE TTPOU3BOACTBO IIHHKA.

HenpennamepeHHoe NpOW3BOACTBO W BBIOpOC IMOEH30-N-

TUOKCHHOB W THOeH30(hypaHOB, TeKCaXJIOpOEH30IIa 1 MOTUXIIOPHPO-
BaHHBIX JIU(DECHUIIOB TAKXKE MOXKET UMETh MECTO B CIIydae:

OTKPBITOTO C)KMTaHUSI OTXO/I0B, BKJIIOUAsl CKUTaHUE Mycopa U Ipy-
rux ThO Ha mojauroHax;

TEPMHUUECKUX MPOILIECCOB HA MPEANPUATHUSIX METALTypruuyecKon
MPOMBIIIEHHOCTH;

HWCTOYHUKOB, CBSI3aHHBIX C MPOIIECCAMU CKUTAHUS OTXOAOB B JI0-
MalllHUX XO35IICTBaX;

CKUTAHUS UCKOTIAEMBIX BUJIOB TOIUTHBA B KOTJIAX KOMMYHAIBHON
CHUCTEMBI U B IPOMBIIIICHHBIX KOTJIaX;

YCTAHOBOK JIJISI COKUTAHUS IPEBECHHBI M JPYTHUX BUIOB TOILINBA U3
O1oMacchl,

KOHKPETHBIX IIPOLIECCOB IPOU3BOACTBA XUMUYECKHUX BEILIECTB,
COIPSKEHHBIX C BBIOPOCOM HEIPEIHAMEPEHHO 00pa3yroIIuXCs
CTOMKHUX OPraHUYECKHUX 3arps3HUTENEH, IPEKIE BCETO MPOU3BO/I-
CTBO XJIOP(HEHOJIOB U XJIOPAHMIIA;

JIESATEeILHOCTH KPEMATOPHUEB;

TPAHCTIOPTHBIX CPENICTB, MPEXK/IE BCETO pabOTAIOIMNX HaA ITHITHPO-
BaHHOM OCH3HHE;

MIYHKTOB YHUUYTOXXECHHUSI TYII MMAaBIINX >KMBOTHBIX;

KparieHus (C UCIOJb30BAHUEM XJIOPAHWIA) U OTOENKH (TIpU TIO-
MOIIIH SKCTPArUPOBAHUS MIEJI0YBI0) B TEKCTHIILHON M KOKEBEHHOH
MPOMBIIIJICHHOCTH;
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® YCTaHOBOK ISl YTWJIM3AIIMA aBTOMOOWJICH, OTCIYXKHBIIUX CBON
CPOK;

e 00pabOTKK MEIHBIX KaOeJeH TICIIIUM OTHEM;

e Pa0OTHI MPEIPUATHH 10 TIepepadOTKe OTPaOOTAHHBIX MaCEIl.

Brusnue CO3 Ha okpyscarowyio cpedy u 300pogve uenoseka

[19-20]

[Ipon3BOACTBO CTOMKHMX OPraHUYECKUX 3arpsi3HUTENEH, a TaKxKe
00pa3oBaHKE ITUX 3arps3HUTENICH B KadecTBe MOOOYHBIX MPOTYKTOB,
BEICT K MTUPOKOMACIITA0OHOMY 3arps3HCHHUIO MU OKpPYKaroIIeH cpe-
161, CoxpaHsisich JTOJTHE TOABI, OHU CTIOCOOHBI OKa3bIBATh HETaTHBHOE
BIIMSHUE B TeUeHUeE JiecatuiieTuit. [loaToMy J1axe HEMeUIEHHOE COKpa-
IIICHNE WM 3aITPEeIeHNe UX TPOU3BOJICTBA TPUHECET CBOU PE3YJIBTaThI,
TOJBKO B aiekoM OyaytieM. bomsimuacTBo CO3 mmpoko pacmpocTpa-
HEeHBI OJ1arofaps TPAaHCTPAaHUYHOMY TIEPEHOCY, OHU MOTYT ObITh 00Ha-
PYKEHBI B OKe€aHaxX, Ha CHE)XKHBIX BEpIIMHAX TOp U B APKTHKE.

[Ipupona CO3 TakoBa, 9YTO KpOME JOJITOTO pacrajaa, OHW Haka-
IUTHBAIOTCA B )KUPOBOM TKaHU JKMBBIX OPTaHU3MOB, BBI3bIBas (et
OMOAKKyMYIIALINH, TPA KOTOPOM MTPOMCXOANT YBEIHMUEHUE UX KOHIICH-
TpaIuu OT 3BeHa K 3BeHy muIieBoi renu. Jleiicteue CO3 B CIOKHBIX
COETMHEHHAX M3YyYEHO eIlle HEeJOCTATOYHO, TOCKOJIBKY 3TH COeTUHEe-
HUS TIOKa HEBO3MO)KHO OOHAPYKHUTh N3BECTHBIMHA METOAMHU.

Karactpoduueckoe Bausane CO3 oKka3pIBAIOT HA MHOTHE BUIBI
JKUBBIX CYIIECTB, HAYMHAS OT HApPyIIEHHUS MOJOBBIX XapaKTEPHCTHK
JI0 KPUTUIECKOTO CHIDKEHHS YHCIICHHOCTH Tormysiiun. CToikue XJo-
pOpraHnYecKue 3arpsA3HATENN B JOCTATOYHO OONBIION KOHIIEHTpa-
LMW CITIOCOOHBI TIepeIaBaThCsl OT MaTepH K peOeHKY uepe3 IJIareHTy
Y TpyAHOE MOJIoKo. MHorue nocienctsus 3apaxkerus CO3 ObuTH MC-
CJIEZIOBAaHBI B JIAOOPATOPHBIX YCIOBHUAX M TIOATBEPKJIEHBI OTIBITHBIM
myTeM. OCHOBHBIMH CYHUTAIOTCS TOPAXCHWS HEPBHOW, UMMYHHOW
Y PETPOAYKTUBHON CUCTEM, a TaK)Ke KaHIIEPOTeHHBIH d(h(EeKT.

MHorue Hay4HBIE HCCIEOBAHUS TOATBEPKIAIOT CBSI3b MEKIY
pactyuM nopaxeHueM marepuHckoro opranuzma I1Xb u cHmxeHu-
€M Beca HOBOPOXKJIEHHBIX. Takue ucciaenoBaus NpoBOAMINCH B Smo-
Huu 1 Ha TaifBaHe, r7ie ObUTa yCTaHOBJIEHa HECOMHEHHAS CBA3b MEKTY
STUMH SBICHUSIMH.
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[lo naHHBIM HEKOTOPBIX POCCHHCKHX MCCIEOBAHUI, B OpraHax
1 TKaHAX OBEIl B pailoHax, I71e MOUYBbI, BOJBI U PACTEHMS COAEPIKAT I10-
BBIIIEHHOE COZIEP KAHNE €CTECTBEHHBIX PaIMOHYKIINI0B, HAKOIIJIEHHUS
ypaHa 3HauHTEJIbHO BBIIIE, YeM Y JKMBOTHBIX cpeiHel mosockl. Ha un-
TEHCHBHOCTbH HAKOIUICHUSI ypaHa B OpPraHU3ME KUBOTHBIX U PACTCHUH
OKa3bIBAIOT BIMSHHUE yCIOBUS cpenbl ux ooutanus. K npumepy, B PO
(Komm) B ycrioBHsIX ceBepHON TaeKHOW 30HBI, TIO JTaHHBIM Pa3IUYHBIX
HcclieioBaTeNield, B opraHax ¥ TKaHSIX BBLAP, OOMTAIONINX HA TOpHUE-
BOM y4YacTKe, paIMOAKTUBHBIX 3JIEMEHTOB COJEPKAIOCh 3HAUYUTEIHLHO
OoJiblile, YeM Y )KUBOTHBIX C y4acTKa C HOPMaJIbHBIM PaJdaniOHHBIM
(oHOM. AHANOTHYHBIC JaHHBIE MOJTYYEHBI U MO COACPKAHUIO ypaHa
B OpraHax M TKaHsIX IIyXaps, paOurka u Oesoii KyporaTKH.

3aepsasuenue oxpysrcaioujeti cpedvt Poccuu u ocmanvroeo mupa
[19-21]

Crenyer noguepKkHyTh, YTO 110 BEJTMYMHE BHIOPOCOB 3arpsi3HSIO-
VX BEUIECTB BaTMOCc(hepy B aOCOTIOTHBIX BETUYNHAX HA TyTITy HaCEeTIe-
HUs — ¢ 6ompmuM oTpsiBoM nuaupytot CHIA. Poccuiickue “BanoBeie”
NOKa3aTe/u HUWKe amepukanckux: 1mo SO, — B 6,5 pasza, mo NO_—
B 8,6, no CO, — B 8,7 paza. O0beMbI BHIOPOCOB €BPONEHCKUX CTPaH
HWKE POCCHIMCKUX, HO B pacuéTe Ha JIyIly HACEJICHHUS OHU COMOCTABU-
MbI. BaxxHo oguepkHyTh, 4T0 Poccus pacnonoxkena B ropasno 6osee
CYPOBBIX KJIMMaTn4deckux ycioBusx, ueM CIIA u 3amagnas EBpoma.
Oto mpenonpenensieT W OONBIIMIA pacxol PHEPTHH (Ha OTOIUICHHE,
BBICOKOKJIOPUITHOE TUTaHWE, TEMIbIE MPOU3BOJCTBEHHBIC W JKU-
JIbIC TIOMEIICHUS U TOMY TT0JJ00HOE), a, CJICAOBAaTEIHbHO, H BEIOPOCOB
B atMocdepy, 1 00bEMOB HCIIOIF30BaHMS BOAHBIX pecypcoB. bombiie
SHEPTUH TPEOYETCS U POCCUUCKOMY TPaHCIIOPTY, 00€CTICUNBAIOIIEMY
COO0O0IIIeHNe HAa OTPOMHOM TEPPUTOPHH.

Buibpocel epednvix eeujecms 6 ammocgepy no omoenbHuim

cmpanam [19—24]

Yro kacaercs auddepeHIranii CTpaH Mo YPOBHIO UX Pa3BH-
THSI, TO CYIIECTBYET PACIPOCTPAHEHHOE MHEHHE O TOM, YTO OOTaThIe
CTpaHbI COKPAIIAIOT HATPY3KY HA PUPOLY, & OCHBIC — YBETHUUBAIOT
e€. Ho Takyro rUmOTeTHYECKY IO TEHICHIINIO HAPYIIAIOT, C OJHOM CTO-
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ponsl, CILIA, HapamuBaronye BHIOPOCHI, a ¢ Apyroi — crpansl LleH-
TpalibHOM U BocTouHo#t EBpombl.

B P® B x031iicTBEe HCTIONB3YETCS UM 2 % UMEIOIIUXCS pecyp-
coB peuHoro croka (B mupe — 8 %, CILIA — 19, I'epmanuu — 48). Kon-
[IEHTpaIlMU CBHUHIIA, MEIIH, INHKA, XpoMa, Harpumep, B Oke Ha 40 %
BBIILIE TCOXUMHYECKOTO (poHa, a Y Dib0bI — B 3—16 pa3 Beiwie GoHa.

CrpykTypa TOIIUBHOTO OanaHca B PO Goree 3KOIOTHYHA, YeM
B MHUpE B 11eJIOM. B MUpOBOM moTpeOieHHH TOTUIMBA MPUPOIHBIN Ta3
cocrapisieT 22,5 %, a B PO — 6omnee 50 %.

N3BecTHO, uTO HaMboOIEe TOKCUIHBIC BHIOPOCHI MTOCTYIAIOT B aT-
Mochepy MpH CKUTAHUU YIS, HANMEHEe TOKCUYHBIE — IIPU CYKUTaHUH
raza, He()TTHOE TOIUTMBO (Ma3yT) 3aHUMAET MPOMEKYTOTHOE ITOJIOMKE-
HUe. 3aMeHa Y 1 He)TePOAYKTOB POCCHUHCKUM T'a30M B CTpaHax
EBpomsr (6e3 crpan CHI™ u [IprbanTukn) MO3BOJIMIA UM COKPATHTh
BBIOPOCHI BPEAHBIX BEIIECTB B aTMOC]epy.

bopvoa c 3aepasnenuem okpysicaioweti cpedwt [21-25 ]

Bonpuryro posb B 3alIUTe OKpY)KalOMIEH cpebl OT XUMMUYECKHX
3arpsi3HEHU HAYMHAET WrPaTh MEXAYHAPOIHOE COTPYIHHUYECTBO.
B 1970 . B 030HOBOM cJ10€, 3aIIMIIAIONIEM HAlly IUIAHETY OT Omac-
HOTO JEWCTBHsI yIbTpaduoeToBoro uanydeHus ComiHIma, ObUT0 00-
Hapy>XEHO CHIDKEHUE KOHIIEHTpauuu o3oHa. B 1974 r. ycranoBuiu,
YTO 030H paspyliaeTcst nox aeiictBueM ¢ropa u xmaopa. OgHuM u3
OCHOBHBIX HCTOYHHKOB XJIOPa, OMAIAI0NIEr0 B aTMOC(epy, SBIISIOT-
sl XJIOpQTOPIPOU3BOIHBIE YIIIEBOAOPOABI ((PPEOHBI, XJIaJ0HbI), HUC-
TOJTb3yEMBbIE B a3PO30JIHHBIX OAJUTOHAX, XOIOIMIBHUKAX U KOHIUIINO-
Hepax. B 1985 . MHOTHE cTpaHbl JOTOBOPUIIMCH O 3alllUTE 030HOBOTO
ciosg. OOMeH mHpoOpManueld U COBMECTHbIE MCCIECIOBAaHUS M3MEHE-
HUI KOHIEHTPAIUU aTMOC(EPHOTO 030HA TIPOJOIIKAIOTCSI.

[IpoBeneHne MepONPHUATHH, MPEAYNPEKIAONINX MONAIaHUE 3a-
TPA3HSIONIMX BEIIECTB B BOJOEMBI, BKJIIOYAET yCTAHOBJIEHHE IPH-
OpEKHBIX 3aIUTHBIX MOJIOC U BOJIOOXPAHHBIX 30H, OTKA3 OT SJIOBHTHIX
XJIOpCOAEP KALINX NECTULUIOB, YMEHbLIEHHE COPOCOB IPOMBIIIIIEHHBIX
HPEIIPUITUN 32 CUET PUMEHEHHUS 3aMKHYThIX HUKIJIOB. Hanpumep, cHu-
JKEHHE OIACHOCTH 3arpsi3HEHUSI HEPTHIO BO3MOXHO ITyTEM MOBBIILICHUS
HaAEKHOCTH TAHKEPOB (MCIIOIB30BAaHIE IBOMHOTO KOPITyCa U TIpodee).
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Jns mpenoTBpalieHus 3arpsi3HEHUs. TOBEPXHOCTU 3€MJITU HY>KHBI
NpeaynpenIuTeabHble MEPhI, HE AOMYCKAIOIIUE 3aCOPEHUS TTOYB MPO-
MBIIUICHHBIMHA U OBITOBBIMU CTOYHBIMH BOJIaMU, TBEPIABIMU OBITOBBI-
MU U IPOMBILIUICHHBIMU O0TX0naMu. HykHa caHUTapHasi OUMCTKA MOY-
BBI U TEPPUTOPHH HACEIEHHBIX MECT, TIC TAKUE HAPYIICHUS ObLIH BbI-
SIBJICHBI.

Hawmnyummm pemeHreM npo0IeMbl 3arpsi3HEHHST OKPYKaIOIIeH
cpezpl ObLIH Obl O€30TXO/HBIC MPOU3BOACTBA, HE UMEIOIIUE CTOYHBIX
BOJI, Ta30BBIX BBIOPOCOB M TBEPABIX OTXOAOB. [y ero peanu3aruu
HY>KHO CO371aTh €IUHYIO JJISl BCEH MIAHETHI IIUKINYECKYIO0 CUCTEMY
MIOTOKOB BEIIECTBA U SHEPTUM.

Ecnu notepu BemecTBa, X0Ts Obl TECOPETUYECKHU, BCE JKE MOXKHO
MIPEIOTBPATUTH, TO SKOJIOTHUSCKHE MPOOIEMBI SJHEPTETUKU BCE PAaBHO
ocTaHyTcs. TerioBOro 3arpsi3HeHUs Hellb3si U30ekKaTh B MPUHITUIIC,
a TaK HA3bIBAEMbIC HKOJOTUYECKU YHUCThIC UCTOYHUKU SHEPTUH, HA-
MIPUMeEP, BETPSIHBIE AMEKTPOCTAHIINY, TAKIKE HAHOCST yIepO OKpyxKa-
FOLIEN cpere.

Cospemenrnoe cocmosiHue okpyxcarouetl cpedst Poccuu

[17,22-25]

C xaxmpIM THEM Bce Ooiiee akTyaabHOW TMpoOJIeMO MHPOBOTO
CO00IIIeCTBa CTAHOBUTCS BO3PACTAIOMINNA PUCK JJIS )KU3HHU H 310pPO-
BbsI YEJIOBEKA W3-32 CHWKCHHS KadecTBa OKPY)KaIOIIeH MPUPOIHON
CpeJibl, TOCTOSTHHOM yTrpo3bl KPYIHBIX TEXHOTEHHBIX KaracTpod u Je-
rpajialiiy IPUPOTHBIX SKOCUCTEM, HETTOMEPHBIH TPY3 OTXO/IOB MPOH3-
BOJICTBA U TTOTPEOJICHHUS.

HenocrarounsiM 0OKazajoch pas3BHTHE pecypcocOeperaronmx
TEXHOJIOTHH, o0ecreueHne TeXHOIOTHIECKUX TPOIeccCOB dPPEeKTHB-
HBIMU CHCTEMaMH OYHCTKH, a TaK)Ke HOPMATUBHO-TIPABOBBIMHU OTpa-
HUYUTEIBHBIMA MEpaMH, TPEIyCMOTPEHHBIMU TPUPOIPECYPCHBIM
1 TIPUPOJIOOXPAHHBIM 3aKOHOAATEIILCTBOM.

BoNbIIMHCTBO 3KOJIOTHMYECKUX TPOOJIeM, ¢ KOTOPBIMH CETOJIHS
crankuBaercs Poccust, nMeroT Tirybokne KOpHH W TOCTAIUCh ‘B Ha-
CIIEZICTBO” C COBETCKUX BpeMEH. PamukanbpHbIe peIHOYHBIE PedhOPMBI
1 9yepeia SKOHOMUYIECKIX KPU3UCOB TIPUBEIIN K 000CTPEHUIO MPoOIeM
B cdepe dKoJIOTHH, pa3daTaHCHPOBAHUIO IPOIICCCOB YIIPABICHI
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U KOHTPOJISI, CIOCOOCTBOBAIM MTPOTUBOIIOCTABICHNIO YKOJIOTHUECKUX
WHTEPECOB SKOHOMHYECKUM. Pe3ynbrar — moBCeMEeCTHOE yXyAIIeHHE
Ka4ecTBa OKPYKAaIOIIEH cpenbl, Jerpananusi BO30OHOBISEMBIX U CO-
KpallleHne He BO300HOBISEMBIX MPUPOIHBIX PECYPCOB, POCT YHCIA
9KOJIOTHYECKHA OOYCIIOBICHHBIX 3a00JI€BaHUI M pealbHas yrposa re-
HO(OHLy HAaCETIeHUsI CTPaHBI.

Dkonornveckasl 0e30MacHOCTb — BaYKHASI COCTABIISIONIAST HAITHO-
HaJpHOU Oe3omacHocTn Poccun. OOecnieueHrne dKOIOTHIEeCKO 0e3-
OIACHOCTH YU peaji3alusl KOHCTUTYLIMOHHOIO IpaBa rpaxjaad PO Ha
3/I0pPOBYI0 OKPYKAIOUIYIO CPEAy — BOT T€ OCHOBHBIE 33]]auH, KOTOpbIE
JIOJKHBI OBITh PEIeHBI B TIporiecce (OPMUPOBAHUS POCCHIICKOTO KO-
JIOTHYECKOTO 3aKOHOJATEILCTBA. B 3TOM CBsI3M, Ha HAII B3IVISAI, HEOO-
XOIIMMO pellleHue HanOoee BaXKHBIX U aKTyaIbHbBIX TIPOOIeM:

1. JIukBuIanums XUMHYECKOTO OpYyXHs, TeM Ooinee, uto Poccust
crana yyactauieid Kousenrmu “O0 YHUUTO)KEHHUH XUMHUYECKOTO OpPY-
Kust”.

2. OOHOBJIEHNE OCHOBHBIX (POHIOB MPOMBIIIJICHHBIX MPEATPHS-
THH, TOCKOJIBKY KaTacTpoduueckuit, 6onee 60 %-HbIi ypOBEHb MX H3-
HOCa — OCHOBHAs IPUYMHA BO3SHUKHOBEHHUSI TEXHOTEHHBIX aBapHH.

3. 3arpsi3HeHHE BOJHBIX UCTOYHHUKOB. M3BecTHO, uTo Ooinee 80 %
Ooe3Hei yernoBeka TeM WM HHBIM 00pa30M CBS3aHO C yXYIIICHHEM
Ka4yecTBa MUTHEBOM BOABI.

4. PapmanmnoHHOE 3arps3HEHUE TEeppUTOpHil. [0HKa BoOOpyXe-
HUU U HECOBEPUICHCTBO TEXHOJOTUH SBUJIUCH IPUUUHON HAKOIUICHUS
OTPOMHOT'0 KOJINYECTBA PaIMOAKTUBHBIX OTXOJI0B.

B 3axirouenue ciaenyer NoJ4epKHYTh, YTO BaXKHEUIIUM HHCTPY-
MEHTOM COXPaHEHUS OKPYKAIOIIEH Cpellbl U €€ YCTOMUMBOIO pa3Bu-
THUS SABJISIETCS 3aKOHOAATENIBHOE 3aKPEMJIEHNE OCHOBHBIX MTPUHIINIIOB,
MEXaHU3MOB, FapaHTUH, KPUTEPUEB OXPAHBI OKPYKAIOLIEH IPUPOL-
HOM Cpefbl, 3aJI0KCHHBIX B KOHCTUTYLIMH, 4 TAK)KE OLIEHKN Ka4eCcTBa
okpyxatomiei cpenpl. [Ipn 3TOM HEOOXOAMMO MOCTOSHHO MPHUBUBAThH
IKOJIOTHYECKYIO KYJIBTYPY KaKJOMY UeJIOBEKY, KoTopasi GopMupyeTcs
B IIPOIIECCE XKU3HEAEATENBHOCTH TTOKOJIEHUH HETTPEPBIBHBIM 9KOJIOTH-
YEeCKUM 00pa30BaHUEM U TIPOCBELICHUEM.
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II. COCTOSIHUE OKPYKAIOIIEN CPE/JIbI
B CTPAHAX IIEHTPAJIBHOM A3UH

OO6mmas miomanab Teppuropun LleHTpanbHOM A3MM COCTaBIISCT
4004,5 TeIC. XB. KM, Ha KoTopoil B 2009 1. mpoxkuBanu 61,2 MitH de-
JIOBEK. B MPOIIEHTHOM COOTHOIICHUM TEPPUTOPHUs, 3aHMMaeMasi ro-
cynapctBamu L{A, pacnpenessieTcs CleayonM o0pa3om: oT o0Iei
mromaay Ha PecrryOnuky Kazaxcran npuxonurces 68 %; Typkmenuc-
taH — 12,3 %, Pecny6nuky Y36ekucrtan — 11,2 %, na Kbipreizckyto
PecniyOnuky — 5 %; Pecniyonuky Tamkukuctan — 3,5 %.

Dxonoruueckast cutyanus B Llearpansaoit A3uu [26—37] 3a Bpe-
MsI HE3aBUCHMOT'0 CYIIIECTBOBAHUS TOJIBKO yXy/iiuiack. HaOmronenus
CHCIMAIUCTOB 3a COCTOSHHEM BO3IYyIIHOTO OacceiiHa TepPUTOPUU

Pucynox 3 — AnmunucTpatuBHas kapta LlenTpansHol A3un
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IIA mokasainu, 4To UCTOYHUKH 3arPS3HEHUS] aTMOC(Eepbl MOTYT UMETh

100aTbHBIN, PErHOHABHBIN M JIOKATBHBIN XapakTep. OHH CBSI3aHBI

KaK C MPUPOAHBIMH, TaK M C TEXHOTEHHBIMU KaTacTpodamu. ITH 00-

e SKoJorudeckue mpoonemsl B L{A mpuBenu Kk akTHBHU3AIMU PErH-

OHAJILHOT'O COTPYAHHYECTBA MEXKIY CTPaHAMM, JJIs KOTOPBIX MIEPEXO0T

K DKOJIOTUYECKH O€30MacCHOMY M YCTOWYMBOMY DPa3BUTHIO SIBISICTCS

MIPHOPHUTETHBIM.

K nagamy XXI B. BOIIPOCHI 3KOJIOTUYECKO# 0€3011acHOCTH, TIepei-

ISl 32 TEPPUTOPHIO CTPAH W PETHOHOB, YCIIETH MPEBPATUTHCS B 00-

nryro 6ok, cyap0y Bcero uenoBedecTBa. HapyiieHne 3aKOHOB TpH-

POIIBL, CIIETIOE MOJYUHEHUE UX MTOTPEOUTEITLCKUM HHTEPECaM, B KOHIIE

KOHIIOB ITPUBEJIO K CTPAIIHBIM MOCseACTBUSIM. Cepbe3HOCTh, MacITa-

OBl ¥ HEOOBIYHOCTH HOBOH II00AIBHOM MTPOOJIEMBI — aHTPOIIOT€HHOTO

WM3MEHEHHS KIIMMara BBI3BIBAIOT HEOOXOAUMOCTh MPUHATHS CPOYHBIX

00pa30BaTeNbHBIX MEp.

Cpeny rinodaibHBIX YKOIOTUYECKUX MPOOIeM MOKHO OTMETHTD

CIIE/TyIOIIHE:

® YHHUYTOXKEHBI U MPOJOIDKAIOT YHUUYTOXKATHCS THICSYH BHUJIOB pac-
TEHHUH U JKUBOTHBIX;

® B 3HAYUTEIHHOH Mepe UCTpeOIIeH JIECHOI MTOKPOB;

® CTPEMHUTEIIHO COKpAIaeTcs UMEIOIINNCS 3arac MOoJIe3HBIX UCKO-
MaeMbIX;

e OHMONOTEHIMAJ MUPOBOTO OKE€aHa HE TOJIBKO HCTOIIACTCS B PE3YIIb-
TaTe YHUUTOXKCHUS KUBBIX OPraHU3MOB, HO U IIepecTaeT ObITh pe-
TYJISTOPOM MPUPOAHBIX MIPOIECCOB;

e armoc(epa BO MHOTHX MECTaxX 3arps3HeHa JI0 MPEeesbHO JIOIy-
CTUMBIX YPOBHEH, a YUCTHIA BO3/IyX CTAHOBUTCS JCPUIIUTOM;

® YACTUYHO HAPYIICH 030HOBBIN CIIOH, 3aIUIIAIONTNI BCE KHUBOE OT
rYOUTEIBLHOIO KOCMUYECKOIO U3JTyUCHHUS;

® TArOT JISITHUKH ¥ CHeXKHUKHU B PE3YJIBTaTe TII00ALHOTO IOTETIICHUS;

® TIPOMCXOMUT 3arpsi3HEHHE TTOBEPXHOCTH IPUPOIHBIX JTAHAIITA(TOB.

CoBepILieHHO 0YeBHIHA TATYOHOCTH OTPEOUTENIHLCKOTO OTHOLIIE-

HUS YeJIOBeKa K IPUPOJIE JUIIb KaK K OOBEKTY IOTyIeHHUS OTpeIeIICH-

HBIX OOraTCTB ¥ OJIar.

PernoHayibHbII XapakTep 3arps3HeHHs O0OYCIIOBJIEH BBIPYOKOM

JISCOB, OCYIIICHUEM BOJHO-OOJIOTUCTBIX YTOAMMA, PE3KUM CHUKEHUEM
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ypoBHs1 Apanbckoro mopsi. O0pa3oBasiach MyCTBhIHS ¢ OOJBIIUM CO-
JepyKaHUEeM COJH TUTOIIAIBIO B 42 THIC. KM?,

JlokanbHBIi XapakTep 3arpsi3HEHHS BO3yXa 00yCIIOBJICH BIIUS-
HHMEM aBTOTPAHCIIOPTA, IPEANPUITUI SHEPTETUKH, CTPOUMATEPHUAIIOB,
KOMMYHAJIbHOTO XO31CTBa, TOPHOAOOBIBAIOIICH H MepepadaThiBaro-
el MPOMBINUICHHOCTH, YacTHOTO cekropa. Haubomnee 3arps3Hsro-
LIAMH OTPACIISIMU MTPOMBILIJIEHHOCTH OCTAOTCA MPEANPUATUS METAII-
JIypTUH, KO)KEBEHHOM, LIEMEHTHOM, XUMUY€ECKOH, raJIbBAHU3UPYIOLLIEH
U TEKCTUJILHOM POMBIIUIEHHOCTH.

2.1. UHTeHCHMBHOCTD 3arpsi3HeHUs1 aTMOC(ephl CTPaH
HenTpanbHoil A3un

B crpanax Ilentpanpnoil Azum [2, 38—48] ¢ pa3BuTuUEM 3KO-
HOMHKH 3HAUUTEIIbHO YBEIWYATCsl MPOMBIIUIEHHOE MPOU3BOJICTBO
Y aBTOTPAHCIIOPTHBIE MTEPEBO3KH. B cirydae HENMpUHATHS Mep, HaIllpaB-
JICHHBIX HA CHW)KEHHE HETaTHBHOTO BO3ACWCTBHUS MPOMBIIIIICHHOCTH
Y aBTOTPAHCIIOPTa Ha OKPYKAIOIIYIO Cpely, MOXKeT Karactpoduye-
CKH YXYIIINTBCS SKOJIoTHUecKasi ooctaHoBKa B perroHe. Oxomno 80 %
o0111ero BaJloBOTr0 BhIOpOca okcuaa yrepoaa u 6omee 60 % okncio
a30Ta MPHUXOIUTCS Ha JIOTI0 aBTOTPAHCIIOPTA.

HccnenoBanusiMu yCTaHOBIIEHO, YTO TpH paboTe JBHTATEleH
aBTOMOOMIIEH B cpeaHeM BoiAenseTcss okono 1000 XumMHYecKkux co-
eIMHEHUI, MHOTHE W3 KOTOPBIX BPEIHBI /IS 310poBbsi. OCHOBHBIMU
OITaCHBIMH BEIIECTBAMH, 3arPS3HAIONINMHU atMocdepy, SBISIOTCS —
6en3(a)nupen, okuch yrepona (CO), ceunen (Pb), netyune opranu-
YeCKHe COCAMHEHUS, YTIIEBOIOPOIBI (CXHy), okucabl a30ta (NO ), va-
CTHIIBI TSDKEITBIX METAIIJIOB U CaKa.

YpoBeHb 3arpsa3HeHus aTMOC(epHOTro BO3ayxa OKHCIIaMH a30Ta,
OKCHJIaMH YIJIepOa, O30HOM, JIETYyYUMH OPTraHMYECKHMH COETUHE-
ausmu (JIOC) mpeBbimaeT caHUTapHO-TUTHEHUYECKHE HOPMATHBHI,
O0COOCHHO B KPYIHBIX TOpojax, Takux kak: Tamkent, Camapkaoi,
Actana, AnMatsl, bumikek, Omr, Jlymran6e, Xymkana n Amrxa0az,.

B llenTpaiibHOa3MaTCKOM PETHOHE KPYIHBIE TPEATPUSITHS pac-
TOJIOKEHBI, KaK MPaBHIIO, TUOO B TOPOAAaX M HACENEHHBIX IMyHKTaX,
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a100 B HEMOCPEICTBEHHON OMM30CTH OT HUX. MecTa MX pachoioke-
HUSl XapaKTepU3YyIOTCsl MOBBILIEHHBIM YPOBHEM 3arpsi3HEHHsI aTMOC-
(epHOTO BO3AYXa pa3IMYHBIMU BPEAHBIMU BEILIECTBAMHU.

JKene3HoopoKHBIN 1 aBUAIIMOHHBINA TPAHCTIOPT TaKXKe OKa3bIBa-
€T OTPHILATEILHOE BO3/IEHCTBUE Ha OKpYJKalollyto cpeny. B paiionax
JKEJIe3HOIOPOKHBIX CTAHIIMHA M a’3pONOPTOB, KOTOPBIE 3a4acTyl0 pac-
MOJIOKEHBI B TYCTOHACETICHHBIX MECTaX, BEIOPOCHI OT 3TUX MCTOYHU-
KoB B cTpaHax LleHTpanbpHOil A3um coctaBisitor 2—4 % oT oluero
BaJIOBOTO BEIOpPOCA MEPEABMKHBIX HCTOUHHKOB.

2.2. UHTEHCUBHOCTD 3arpsiSHeHusi BOA0€EMOB
U BOAOMCTOYHHUKOB

Hns crpan Lentpansnoit A3uu [30, 49-54] BonHbIe pecypcehl siB-
JISIIOTCA KITFOYEBBIM (DAKTOPOM COLMATBHO-IKOHOMHYECKOTO 0J1aromno-
myuust. M3-3a HeraTMBHOTO aHTPOIIOTEHHOTO BO3JCHCTBUS HA BOJHbIC
pecypchl pernoHa HabMoAaeTCsl yXyALIeHNE 30POBbs HACEICHUsI, CO-
KpallleHHE apeasioB paclpoOCTPAaHEHUs U JasKe NCUE3HOBEHUE OTCIIb-
HBIX BUJI0B (ayHbI ¥ (IIOPbI, IPOrPECCUPYIOIIEE PA3BUTHE IPOLIECCOB
oInycTeIHUBaHUs. HecMoTpst Ha TO, 4TO MHOTHE BOIPOCH! PallMOHAIIb-
HOTO HCIOJIb30BaHUs U OXPAHBI BOAHBIX PECYPCOB SIBISIOTCS OOIUMHU
1uis Beex crpad LA, y ka0l cTpaHbl CYLIECTBYIOT CBOU crenu(u-
YeCcKHe MpOOJIEMBI.

2.2.1. Dkonoruveckue nNpodaeMbl 3arpsi3HeHUsI BO0EMOB
Pecny6smkn Ka3zaxcran

[ToBepxHOCTHBIE BOMHBIE pecypchl KazaxcTana B cpemHeM Co-
crapisitoT 100,5 km?, u3 koTophIx 56,5 kM (hOpMHUPYIOTCS HA TeppH-
TOPUU CTPAHBI, a OCTAJIbHAS YaCTh MOCTYIAET U3 COMPEACIbHBIX TO-
CyIapCTB.

HupopmariioHHbIe HCTOYHUKH CBUICTEIBCTBYIOT, YTO C KaXKIbIM
rogoM B Kazaxcrane Bce Oosiee yxymmaeTcsi 0OCTaHOBKa ¢ oOecte-
YEHUEM HaceJeHUsT JoOpPOKauYeCTBEHHON MUTHEBON BOMOH. B memom
npuMepHo y 25 % HaceneHus HET BOIOMPOBOMHON BOmbl, 16,5 %
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WCIIONB3YIOT IS MUTHEBBIX LIEJCH BOAY M3 OTKPBITHIX BOJOEMOB,
a 3,2 % monb3yroTca MPUBO3HON BOJOW HETapaHTHPOBAHHOTO Kade-
CTBa. YIETbHBIA BeC HECOOTBETCTBHUS BOJIBI CAHUTAPHBIM HOpPMaM IO
JICIICHTPAJIN30BaHHBIM HCTOYHHKAM IMUTHLEBOTO BOJOCHAOKEHHUSI CO-
ctaBun 12,4 %. OTKpBITBIE BOAOEMBI, HE COOTBETCTBYIOIINE HOPMaM
10 OaKTEepPHAIBLHBIM 3arpsI3HCHHSIM, COCTABIISIIOT 12,6 %, a yaeIbHBIH
BEC BOJIOEMOB B MECTaX BONOTOJL30BAHUS, HE COOTBETCTBYIOIIUX
HOpMaTHBaM IO XUMHUYECKHM ITOKa3aTelsiM, B Pa3lIUIHbBIX 00IacTsIX
coctasisieT ot 13,1 no 54,4 %.

Exeromno B MOBEpXHOCTHBIE BOXOEMBI PECITyOIMKN cOpachiBa-
ercs O6onee 200 MitH M® 3arps3HEHHBIX CTOYHBIX BOA. OCHOBHBIMU
3arpSI3HSIIONIMMHI  BEMIECTBAMU, NpeBblmnaromumu 3Hauenust 111K,
SIBIISIIOTCS. HUTPUTHI, COCTUHEHHUS MENW W IMHKA, HePTEeTPOIYKTHI
1 (GeHoNbl. 3arpsa3HEeHHOCTh BOJ| CBS3aHA B OCHOBHOM C T€M, YTO BO
MHOTHX PETHOHAX, TOPOIax M Ha MPEIIPHUSITHIX HE 00ECIeUnBACTCS
KauyeCTBCHHAs OUMCTKA CTOYHBIX BOJI, COCTOSTHUE BOJHBIX HCTOYHUKOB
HE OTBEUaeT HOpMAaTHBAaM, MPOUCXOAUT OMACHOE 3arpsi3HEHUE MOJ-
3E€MHBIX BOJI OT MHOTOYHMCJICHHBIX HAKOIUTEJICH CTOYHBIX BOJ[ KOM-
MYyHaJIbHBIX, TPOMBIIIJICHHBIX U CEIbCKOXO3SIHCTBEHHBIX OOBEKTOB.
HexoTopsie 00macTHEIE IEHTPHI HE UMEIOT KOMIIEKCOB OYMCTHBIX CO-
opyxeHnid. HeouniieHHbIE CTOKH cOpachIBAIOTCS Ha OIS (PUIIBTpa-
LMY WK B HAKOTIUTEIH, & B HEKOTOPBIX M3 HUX OUHUCTHBIC COOPYKCHHS
HCIIBITBIBAIOT Teperpy3ku B 1,5-2 pasa.

B mpenenax pecnyonuku BeisiBieHo 6osee 700 moTeHIHalIbHBIX
HWCTOYHHMKOB 3arpsi3HECHUS, U3 HUX 241 OKa3pIBalOT HETIOCPEICTBECH-
HOC BIWSHHE HA THAPOTCOXUMHUECKOE COCTOSHHUE MOA3EMHBIX BOJI.
OcHOBHasi Macca y4acTKOB 3arpsi3HEHUS XapaKTePU3yeTCs IOBBI-
MIEHHONH MWHEpaIn3alied M KECTKOCTHIO, MOBBIIMICHHBIM COJIEP-
JKaHUEM CYNIb(aroB W XIOPHUIOB. 3arps3HeHUe He(TernpoayKTaMH
OoTMEUYeHO B 49; TskelbIMU MeTauiamMu — B 59; ¢eHonamu — B 49;
OpTaHWYECKUMH COCAUHEHUSIMH — B 29 ncToUHNKax. Cephe3HbIM HC-
TOYHHUKOM 3arpsi3HEHUs] IPUPOIHBIX BOJ OKPY>KAIOIICH cpeabl sIBis-
FOTCSI BO3BPATHBIC BOJIBI.

Bce tpancrpannynbie BofoTOokH Ka3axcTaHa HCIBITHIBAIOT aHT-
POTOTEHHYIO HArpy3Ky MO OTJEIbHBIM BHAaM XUMUYECKHUX 3arpsi3He-
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Huit. [1o p. Celpiapbe OCHOBHBIMU TPAHCTPAaHUYHBIMU 3arp3HUTENS-
MU SIBJISIFOTCS: Cynb(aThl, XJIOPUIBI, IECTHLUABI, ME/Ib, IIMHK U PTYTh.
Ha tpancrpannunom yudactke p. Tanac OCHOBHBIMU 3arpsi3HUTENSIMU
SIBJISIFOTCSL OpraHUYeCcKue BelecTBa U kene3o. Boxel p. Uy, mpu no-
cTyruieHnn B KazaxcraH copep:kar MOBBIIIEHHOE COAepXKaHUe opra-
HHUYECKUX BELIECTB U HUTPATHOI'O a30Ta.

[Ipobnema 3arps3HEHHOCTH TPAHCTPAHUYHBIX PEK BO MHOTOM
CBsI3aHa C HEPELIEHHOCTHIO MPOOJIeMbI BOJOACICHUS MEXKIY CTpaHa-
mu LlentpanbHoil A3uu.

2.2.2. Ilpy4uHBI U XapaKkTep 3arpsi3HeHUs] BOIOUCTOYHHKOB
Kbipreizckoii Pecnydauku

MHoronetHuit cpeaHuil ronoBoil ctok pek Keipreizckoi Pecy-
OJIMKHM cocTaBisieT 44,5 KM®, MOTEHIMAN MOA3EMHBIX BoI — 13 kM>.

I'maBHO¥ BomHOM apTepueit cTpansl sBisercs p. Hapein. Ilo xu-
MHUYECKOMY COCTaBy BOJIa PEKH Majo MHHEpaJIM30BaHA M XapakTe-
pu3yeTcs BBICOKOH mpo3padHocThio. Himke . HapbiH OTKIIOHEHUS OT
CAaHUTApPHBIX HOPM OTMEYAlOTCs B MPO0Oax BOJBI MO CaHUTAPHO-XH-
MUYECKUM U MHUKPOOHOJIOTHYECKUM TTOKa3aTelsiM, B paifoHe T. Tar-
KyMmbip HaOm0omaeTcs yxyameHne OpraHoJIeITHYECKUX ITOKa3aTemnei.

Ha Geperax m ocHOBHBIX ipuTOKax pek — Sccwl, Tap, ['ynsaa, Ky-
rapT pacroiIOKeHbI KPYITHbIC HacelleHHbIe ITYHKTHI — Y3reH, Jxanai-
Aban, Kok-XKanrak, ['ynpua, KOTOpbIe OKa3bIBAIOT HETATUBHOE BIIHSI-
HYE Ha CAHUTAPHBIA PEKUM BOJOEMOB.

KauectBennsie nokaszarenu p. Ak-byypa cymecTBeHHO yXy/mia-
IOTCS B CPEHEM W HIDKHEM TEUSHHH H3-32 PACIOJIOKEHHBIX 1O Oe-
peraM MHOTOYHCIICHHBIX HEOIaroyCTpOeHHBIX HACEICHHBIX IYHKTOB
1 KUBOTHOBOMTYECKUX OOBEKTOB, Mpeodaaaroiee OONBITHHCTBO U3
KOTOPBIX HE pacrioyiaraeT OYMCTHBIME COOPYKEHUSIMHU.

Bonbmyro gacts Teppuropun CeBepHoro KeIprei3crana 3aHnMa-
eT O6accelin p.Uy. Bombl pexr ”HTEHCHBHO pa30nparoTcs Ha OPOIIICHHE
B Keipreizcrane n Kazaxcrane, uto o0yciiaBiuBaeT 3HaYUTEbHBIE H3-
MEHCHUS KauyeCTBa BOJBI.

U3z-3a cnama mpousBoacTBa 3a0op Boasl B KP ymeHbmmics 3a
nocnenare 10-12 metr Ha 2 mupn M°, 00beM cOpoca CTOYHBIX BOJ
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B IOBEPXHOCTHBIE BOJHbIE 00BEKTHI 3HAYUTENILHO COKpaTHics. Bmecte
¢ TeM, 00beM cOpoca HEOUHILEHHBIX CTOKOB YBEIHYHUIICS.

CornacHo nanHbIM KeIprezckoro I'ocynapcTBeHHOTO Ipeanpu-
satust o ['mppomereoponorun Hanboee MOoIBEPKEHBI 3arps3HEHHIO
BooTOKU OacceitHoB pexk Uy u Ceipmapeu. Ha xumuueckuit cocras
JAHHBIX PEK CYLICCTBEHHOE BIIUSHHUE OKa3bIBAIOT 3arps3HEHHBIE
CTOYHBIC BOJbl MPOMBIIIJICHHBIX U CEIbCKOXO3SMCTBEHHBIX OOBEK-
TOB, COpPOCHBIE BOJBI C TOJICH, HACBHIIICHHbIE MPOAYKTaMH pacraja
MUHEpaJIbHBIX YIOOpeHH U SJOXUMHUKATOB, & TAKXKe X03HCTBEHHAs
nesTenbHOCTh HaceneHus. B pexax Uy, Anamenun, Yon-Kemun, Hc-
celk-Ata, Keun-Kemun, Hapein, Ax-byypa, Kapa-/lapses, Tap, Sccel,
Kypmal u apyrux cucreMarndeckd OTMEYAIOTCS MOBBILICHHOE CO-
JiepKaHUEe a30Ta aMMOHUHHOTO ¥ HUTPUTHOIO, COCJUHEHUN MeMu,
LUUHKa, HeQTU ¥ He(YTENPOAYKTOB, OPTaHUUECKUX U APYTHX BPEIHBIX
BEIIECTB, a TAK)KE OCTAaTOUHBIE KOJIMYECTBA SJOXMMHKATOB TPYIIIBI
JIT, TXITI. Ananoruunsie 3arpsi3sHeHUs] 00HAPYKUBAIOTCS U B BOJIO-
cTokax Oacceiina o3epa Mcchik-Kynb.

Bricokre KOHIEHTpalK COSANHEHNH MEH, IIMHKA, He()TH U He-
(TenponyKkToB, a30Ta HATPUTHOTO HaOMonaroTes B pekax Tror, [lxep-
ranas, Jxets-Orys, YonnoH-Ara, YoH-AKCyy U JpyTruX BOJOTOKAX.

Cepbe3Hoe MOJIO0KEHNE ¢ 3arpsI3HEHUEM MOJ3EMHBIX BOJl HUTpa-
TaMH CIIOXKHIIOCH B paiione OpTo-AmnbImickoro Bogo3adopa, Ha 60 %
00EeCIeUnBAIOIIETO CTOJUILY PECIYOIUKH MUTHEBOW BOMOM. YKa3aH-
HOE 3arpsI3HEHUE CBA3aHO C Pa3MEIEHUEM B 30HAX CAHUTAPHOM OXpa-
HBI BOJJ03200pa 00BbEKTOB KMBOTHOBOACTBA, PA3BUTUEM OPOILIAEMOTO
3eMIIEJIENHs], TIJIOXUM CAaHUTAPHBIM COCTOSHUEM HACEJICHHBIX IIyH-
KTOB, OTCYTCTBHEM CHUCTEM BOAOCHAOKEHHUS M KaHAIN3ALHH.

W3-3a Hanmuuusi XBOCTOXpAaHWIUII B OacceiiHaxX OTIAENBbHBIX PEK
BO3MOJKHO HapyILIEHUE DKOJOTMYECKOro OajaHca B CPEIHUX U HHXK-
HUX TEYEHUAX TPAHCTPAaHUUHBIX pek. Cepbe3HOE ONaCeHHE BHI3bIBAIOT
MHOTOUYHUCIICHHBIE OTBAJIBI U XBOCTOXPAHMIIHUILA OTXOI0B TOPHOA00bI-
BaIOLMX HNPEANPUATHH, cofepikallue YTHIN3UPOBAHHBIE PaTIUOAK-
THUBHBIE BEILIECTBA, COJIU TSKEIIBIX METAJLIOB, LIUAHCOACPIKALIUE BeE-
mecTBa. PacnonoxeHbl OHM, Kak MPaBHUIIO, B MEKTOPHBIX BIaJWHAX
1 T0XKOMHAX, KOHycax BBIHOCA U TIOMMaXx pek.
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Ha roro-zanannom yuactke r. Kapa-banra otmeuaercs 3arpsizHe-
HUE TOA3EMHBIX BOJ HUTpaTaMy W MapraHileM M3-3a yTeueK B Ipo-
LIUIOM 3arpsi3HEHHBIX MPOMBIIUIEHHBIX CTOKOB U3 XBOCTOXPaHMINIIA
I'mapomeramnypruueckoro 3aBofa Kapa-bantuackoro ropHopynHoro
koMOuHara. [loBbilIeHne MUHEpAIU3aluy U O0IIEH KECTKOCTH, KOH-
LEHTpaLXi XJIOPUAOB U CYIb(HaToB 3a(UKCUPOBAHO TAKKE B ITOJ3EM-
HBIX BOZIaX B pailoHe 30510TOM3BIEKaTeNbHON (HaOpUKK KOMOMHATa
“Maxmaizonoro”.

C axTMBH3aLMell B IOCIEHEE BPEMSI TEXHOTCHHBIX KaTtacTpodu-
YECKUX SIBIECHUH, OIMOJI3HEBBIX, CEJEBBIX, SPO3UOHHBIX IMPOIECCOB,
yIpo3a 3arpsi3HEHUs] MOBEPXHOCTHBIX U MOA3EMHBIX BOJ| CYIECTBEH-
HO BO3pacTaer.

3arpsi3HEHHE HUTpaTaMy, HEPTENPONYyKTaMU U  SIOXUMHKa-
TaMH OTMEUAIOTCs TaKke B CKBaKMHAX Ha rore pecnyomuku (Om-
Kapacyiickuit oasuc, Kyrapckas nonuna, Taxrekckas u baTkeHckas
BraguHbl, Tys-MoroHckas paBHuHa). Haumnas ¢ 80-x romoB mpomi-
JIOTO BeKa, MPOrpeccHpyeT IUIOIIAJHOE 3arpsi3HEHHE OTAEIbHBIX
y4acTKOB MECTOPOXAEHUH OA3EMHBIX BOJ MUTHEBOTO KauecTa. Hut-
paTHOe 3arpsi3HEHUE OTMedaeTcs B 3amajHoi yacTu I Om U Ha ero
CEBEPHOIl OKpauHe, YTO SBJISETCS PE3yJIbTaTOM CBEPXHOPMATHBHOIO
WCTIOJIb30BaHUSl yNOOPEHUH M HEYJOBIETBOPUTENHLHOTO COCTOSHHS
MTOMEUIEHUH 11 UX XPAaHEHMUS.

Bonee 50 % Manbix roponoB U paioHHBIX LeHTpoB KP He nme-
10T LEHTPAJINM30BAHHBIX KaHAJIM3allMOHHBIX CHCTEM M OYHCTHBIX CO-
opyXeHHH. X03SHCTBEHHO-OBITOBBIE M MNPOHM3BOACTBEHHBIC CTOY-
Hble BOABI, cocTaBistrole 0oiaee 27 % OT 00ILIero BOJOOTBEACHHUS,
©KEroJJHO HAKAIUIMBAIOTCS B MOMIOUIAIONINX WM BBITPEOHBIX sIMaXx,
YTUIM3HPYIOTCSI HA BOAOCOOPHBIX TEPPUTOPHSIX MM COPAChIBAIOTCS
HETIOCPEACTBEHHO B BOJHBIE OOBEKTHL. YHHYTOXKAIOTCS MPHUPOAHBIC
OYMCTHUTENH, HET MCKYCCTBEHHBIX OYHCTHBIX COOPYKEHHH, OTBeda-
IOLIMX DKOJIOTHUECKUM TpeboBaHusiM. CMBIBBI C TOJIEH, pa3iuvHbIe
XMMUKAThI U1 00paOOTKH CalloB M MOJeH, XUMHUECKUE YI0OpeHHS
MIOCTYHAIOT B OTKPBITHIE BOtoeMbl McchIk-Kynbekoil KOTIOBUHEI 1 Bce
[IAHCHOHATHI UCTIONIB3YIOT IOBEPXHOCTHO AKTUBHBIE BELIECTBA — CTH-
panbHble nopomkyu. OANH KWJIOrpaMM CTHPAJIBHOTO MOPOILKA AETAeT
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HETNPUTOAHBIM JUTS )KU3HU A0 MHJIJTMOHA JTUTPOB BoAbL. [lopomok He
pasnaraercsi eCTeCTBEHHBIM MmyTeM. K ToMy ke 9TH BelecTBa O4eHb
AKTHBHBI, OHH CO3/1AI0T IJICHKY Ha TIOBEPXHOCTH BOJIOEMOB. DTO Upe3-
BBIYAI{HO Ba)KHBIII MOMEHT, T.K. TJICHKA MOKPBIBAET BEPXHIOIO YacTb
BOJOEMa, TZIe MPOUCXOIAT BCE IVIaBHbIE OMOJOTMYECKHE MPOLECCHI.
A coenHEHHE TOBEPXHOCTHO aKTUBHBIX BeLIeCTB C MCChIK-KyIbCKOM
BOJOH M BBICOKOHM pajualfell yBeIUIuBaeT PUCK 3a00JI€BaHUs pAaKOM
KOYKH, IT0 MeHbI1IeH Mepe, Ha 10 mpoLeHTOoB.

Hmeromuecst B MaHCHOHATaX W CaHATOPHSIX MPHPOAOOXPAHHBIC
COOpYKEHUSl yCTapeNy, NPUIIIA B HETOAHOCTh WIM HAXOISTCS B 3aITy-
LICHHOM COCTOSIHUH, TPEOYIOT KallMTaIbHOTO PEMOHTA U PEKOHCTPYK-
uun. He nmeror HeoOXOMUMBIX cUCTeM cOopa, XpaHeHus, 00paboTKH
U YTHIM3AaLUU CTOKOB M OOJBIIMHCTBO HPEANPUATHIA >KHUBOTHOBOI-
ctBa. He 00e3BpeskeHHbIe HABO3COAEPIKAILIUE CTOKH U OTXO/IbI JKUBOT-
HOBOJICTBA CTaJI B TIOCJIEHEE BpeMsl OMHUM M3 HauOoJiee OMmacHbIX
HCTOYHHKOB 3arps3HEHHS BOJHBIX IKOCHCTEM.

HeynoBnerBoputenbHOEe COCTOSHHE 30H CAHHTApPHOM OXpPaHHBI,
HEIOCTAaTOYHO YNAJIEHHBIX OT KMBOTHOBOTYECKHX OOBEKTOB, Hepa-
LUOHAIBHOE MPUMEHEHHE arpOXMMHUKATOB, HEJJOCTATOYHOE WHIKEHEP-
HO€ 00yCTPOWCTBO TOPOIOB H Cell, HeAPPEKTUBHASI CUCTEMA OUYUCTKH
1 00e33apaKMBaHUs CTOYHBIX BOJ TAK)KE CIIOCOOCTBYIOT 3arpsI3HEHHIO
BOJOEMOB TOKCHYECKHMH BEILECTBAMHU. Pe3ynbrarbl MOHMTOPHHIA
MECTOPOXKACHUH CEBEPHBIX pailoHOB KbIprbI3cTaHa CBUAETENBCTBY-
10T O HAJIMYMU 3arpsi3HEHHMs] TOA3EMHBIX BOJ B OCHOBHOM HHUTpaTaMH
U ILIECTUBAJICHTHBIM XPOMOM.

Takum 00pazom, yseruueHue 00bemMo8 coOPoca 3a2PAHAUUX Ge-
wecme B OKPYXKAIOLIYI0 MPUPOTHYIO Cpealy, HEYAOBIETBOPUTEIBEHOE
XpaHeHue, 00paboTKa, yTHIM3aLUs TPOMBIIUICHHBIX 1 OBITOBBIX OT-
XOJIOB, HU3Kasl KYJIBTypa CEIbCKOXO35IMCTBEHHOTO TIPOU3BOJICTBA TIPH-
BEJIH K JIOKQJIbHBIM 3arPsI3HEHHUSIM OTKPBITHIX BOJOEMOB M ITOI3EMHBIX
Bo Keipreizckoit PecryOnmuky.
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2.2.3. OcHOBHbIE HCTOYHUKY 3arPsi3HEHUsI BOT0EMOB
Pecny6anku Tagsxkukucran

Bonusie pecypesl Tajpkukucrana coctapisitor 51,2 km®. OcHOB-
HBIM 3arpsA3HUATENIEM a30TCOAEPKALUMHU U APYTUMH BPETHBIMU BElIe-
cTBaMH B OacceiiHe p. Baxm siisieTcst Baxmickuii a30THO-TYKOBBIN
3aBo. CTo4yHbIe BOJBI AH30ICKOTO TOPHO-000TaTHUTEIEHOTO KOMOU-
HaTa 3arpsi3HAI0T IPUTOKH P. 3epaBIlIaH.

KoHTponbHble aHanM3bl MOA3EMHBIX BOA MPOMILIOMAAKK Tax-
KHKCKOTO aJTIOMUHHEBOTO 3aBO/a, B3AThIE M3 HEKOTOPBIX HaOMIoma-
TENbHBIX U MbE30METPUUECKNUX CKBa)KMH, IMOKA3aJl BBICOKOE CONEp-
*aHue ¢Topa B KoHUEeHTpauuu 1,5-2,5 mr/n, npu IIJIK 1,5 mr/mn, uro
CBHUJIETENILCTBYET 00 yTEUKaxX CTOKOB M3 MPy/a HAKOIUTEIS U BOAOOT-
OOpHBIX y3JI0B.

Bcenencreue neduuuTa TEXHHYECKUX CPEACTB KOHTPOIS U CKYA-
HOTO (PMHAHCHPOBAHUS HCCICAOBAaHNUHN, aHATUTHYECKUE 3aMephI MPO-
BOISTCS PEIKO U HE B ITOJTHOM 00bEMeE, YTO HE AA€T IMOJHON KapTHHBI
3arpsi3HEHHS HA MECTHOM M HAIllMOHAJILHOM YPOBHE JJISl IPUHSTHS CO-
OTBETCTBYIOLUX pelleHni. BenencTeue Toro, 4T0 MHOTME MPOMBIII-
JICHHbIE UCTOYHMKHU 3arpsi3HeHus: He (YHKUHMOHUPYIOT Wi (PyHKUIHU-
OHHUPYIOT YaCTUYHO, COpPOC 3arps3HSIOUIMX BEIIECTB CYIIECTBEHHO
COKpaTHJICS.

2.2.4. CteneHb U XapakTep 3arpsi3HeHUs] BOIOUCTOYHHKOB
Typkmenucrana

TypkMeHHCTaH XapaKTepu3yeTcsi caMOM HU3KOM Bomgoolecte-
YEHHOCTBIO COOCTBEHHBIMH BOAHBIMH pECypcaMH II0 CPaBHEHHIO
¢ apyrumu LleHTpanbHOa3HaTCKUMH TOCYJapCTBaMH, MOSTOMY AMY-
Japbsi UTPAET YPE3BbIUANHO BayKHYIO POJIb B BOZOOOECIICUCHUHU CTpa-
Hel. KpynHeiimee ruaporexanyeckoe coopyxenue (Kapakym) exe-
roHo 3a0upaet u3 Amynapbu 10—12 kM? BOJIbI M IOACT €€ B FOXKHBIC
MaJIOBOZIHBIE U Oe3BoHbIe palioHbl TypKkMeHncTana. AMynapbs siBJsi-
€TCsI OCHOBHBIM M KM3HEHHO BayKHBIM BOJOMCTOYHMKOM M TIOKPHIBAET
noutu 90 % Bceil noTpeOHOCTH rocyaapcTBa B BOJE.

Bacceiin p. Myprab ¢ nputokom Kamran u Kymka B 3xonmoru-
YECKOM OTHOLIEHUM CUYHUTAETCS OTHOCHUTENIBHO OJ1aromnoyyqyHbIM.
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KauectBo BozbI p. Te/mkeH Xyske, 4eM KauecTBO BOAbI p. Mypra0, rie
MaKCHMAJIbHbIE KOHILIEHTPAIMU OCHOBHBIX 3arpsi3HSIIONINX BEILECTB
3agactyto npessimatoT [11K.

B 3arpsisHenun peuyHblx Boa TypkMeHHCTaHa OOJIBIIYIO POJIb
UTpaeT MUHEpAIH3AIUs. DTO ONPEALNIIeTCsS 0COOCHHOCTIMU (hOPMHU-
pOBaHUSI XUMHUYECKOTO COCTaBa MPUPOIHBIX BOJ B YCIOBHIX apUAHO-
ro knuMata. CokpallleHre BOAHOCTU PEK B apUAHBIX 30HAX MIPUBOIUT
K YBEJIMYEHHUIO KOHLEHTPALMMU 3arpA3HArolux BeuecTB. [loBepx-
HOCTh BOJIbI OOJIBIIIMHCTBA PEK XapaKTEPU3YETCs MOBBINICHHBIM CO-
JepxaHreM (DeHOJIOB, YTO CBSI3aHO, CKOPEE BCETO, C BBIMBIBAHUEM UX
13 [TOYB U MMOCTYIUICHUEM B BOJHBIC OOBEKTHI.

B mocnienHue rogpl Bce ocTpee CTaHOBHTCS IpoOJieMa OXPaHbI
BOJIHBIX PECYPCOB OT 3arps3HEHUs] COPOCHBIMU BOJaMU. YBEIUYCHHE
MUHEpaJIM3alliKd PEYHON BOJIbI, 0COOCHHO B MAJIOBOJIHBIC TOJIbI, BECHOM
U OCEHBIO, a TAKXKE B MEPUOJ ITPOMBIBOK 3€MEJIb JOCTUTAET B CTBOPE
Toomoron 1,2—1,3 1/n. Ilpu 3TOM BO3pacTaeT KOJIMYECTBO MOHOB — Ha-
TpUsi, MarHusi, Cy1b()aToB U XJIOPHUJIOB, KJIACC BOMILI TpaHC(HOpMUpYETCS
B Ccynb(haTHO-HATPUEBBIH, Cynb(aTHO-MarHueBblid. MHIEKe 3arps3He-
HHUA BOJ COOTBETCTBYET TPETHEMY KJIACCY YMEPEHHO 3arpsI3HEHHBIX BOJ.

B Typkmenucran u3 Y30ekucraHa TOCTYMAKOT 3arps3HCHHBIC
JPEHAXKHBIC BOJIBI B 00bEME MOYTH B TPU pasza OoJbieM, YeM o0pa-
30BBIBAaETCA Ha CBOEH TEPpUTOPUU. B pesynbrare KoJIEeKTOpHO-Ape-
HaKHbIe ceTH TypKMEHHCTaHa MEpPENONHEHbI 3arpsS3HEHHBIMU JIpe-
Ha)KHBIMH BOJAMH, YPOBEHb KOTOPBIX CHCTEMATHUYECKU MPEBBILIIACT
npoexTHsIi Ha 1,5-2,0 M. Bo3HukaeT moamnop, 3aTpyaHSIOMNA OTTOK
COOCTBEHHBIX JPEHAXKHBIX BOJI MECTHOCTH, YTO MPUBOAMT K MOIBEMY
YPOBHS TPYHTOBBIX BOJI.

N3menenue mpupoaHbIXx ycloBui 3a mociuegnue 30 jeT u dKc-
TEHCUBHOE DPa3BUTUE CEJIbCKOXO3SIMCTBEHHOIO IPOU3BOJCTBA CIIO-
COOCTBOBaJIM B 3HAUUTEIILHOW Mepe YXyAIIEHUIO KadecTBa Boj. Eine
0oyiee HEraTMBHOE SIBICHHUE — YAaCTUYHBIH COPOC IPEHAXKHBIX BOI
C TEPPUTOPUU Y30EKHCTaHA HEMOCPEICTBEHHO B MEXKIOCYIapCTBEH-
HBIC OPOCUTEIIbHBIC KaHalbl. [IpobiaemMa 0CIOKHSIETCS TEM, UTO MEXK-
rocynapcrBennblie kanaibl (ILlaBar, ['a3aBar u 1p.) ciy»atr OCHOBHBIM
HMCTOYHUKOM MUTHEBOTO BOJAOCHAOKCHHSI HACEIICHUSI.
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2.2.5. OcHOBHbIE PUYHHBI 3aTrPSI3HEHUST BOJOUCTOYHHKOB
Pecny0imnkn Y30ekucran

Pexu Y30exucraHa sBJISIIOTCS TPAHCITPAaHUYHBIMU U HA BCEM IIPO-
TSDKEHUM TOZIBEPKEHbI 3arps3HAIONIEMY BIMSHHUIO >KUBOTHOBOAYE-
CKUX, KOMMYHaJIbHO-OBITOBBIX, IPOMBILIICHHBIX CTOKOB M KOJIJICK-
TOPHO-IPEHAXXKHBIX BOJ. B mpenenax pecryOavKy B OBEPXHOCTHBIC
BOJOTOKU IOCTYHAIOT 3arpsi3HEHHBIE CTOYHBIC BOIBI Oojiee 4eM U3
5 ThIC. OOBEKTOB BOAOIOIb30BaTENICH U COCTABILIOT TpuMepHO 20 %
OT O0LLIEro BOAOOTBEICHUS B OTKPBIThIC BOJHbBIE OOBEKTHI.

OCHOBHYIO 4acTh ITOBEPXHOCTHBIX BOJHBIX PECYpPCOB Y30eKH-
CTaHa COCTaBIJIIIOT CTOKM OacceliHOB pek Amynapbu U ChIpAapbH.
[maBHO¥ MPUYMHON HANPSHKEHHOW BOJOXO3SHCTBEHHONH OOCTaHOBKH
B CTpaHe sBIsieTcs peolsialanue B CTPYKTYPE €€ S3KOHOMUKH arpap-
HOTO CeKTopa. be3Bo3BparHoe MCHONB30BaHKUE BOABI TSI OPOILCHUS
MIPUBOJUT K PE3KOMY COKPAILCHHIO CTOKOB peK. BONbIIMHCTBY pek
CTpaHbl INpHUCYyIa IOBBILIEHHas MuHepanu3anus. CaMbIMH pac-
[IPOCTPAHCHHBIMU BUAAMHU 3arps3HEHUs SIBISIOTCS (DEHOJIBI, PTYThb
n HerenpoaykThl. CylIECTBEHHO YXYALIAIOT Ka4eCTBO BOJbI COPOCHI
[IPOMBILUICHHBIX NPEINPUATHHA U HACEICHHBIX IIYHKTOB, BEIHOC pa3-
JIMYHBIX S0XUMHKATOB C IIOJICH OPOIICHUSL.

K 3arpsi3HEeHHBIM BOJOTOKaM OTHECEHbI NMPEATOPHbIE U PABHUH-
HbIC BOIHBIC 00OBEKTHI TyCTOHACEICHHON 30HBI: UNpuKK 1 AXaHrapH
(B cpeaHeM TeyeHuH), BepxHHe ydacTku peku Canap, xanan Kapacy,
pexu Koxanpcaii, HapwiH, Kapa-Zlapss, Mcdaii-Pamcail, Mapruman-
caif, 3apaBmian (Beime T. Camapkanpaa), TynyHnca#i, Tys0yrysckoe,
Oxn0-Cypxannapsunckoe, Yumkypranckoe, Kapakymckoe, Toomo-
IOHCKOE BOZIOXpaHMWINIIA, a Takke p. Ceipaapes B npenenax deprau-
CKOTO oaszuca u p. Amynapbs Ha yuactke I. Tepmes-Hykyc. s Hux
XapaKTEpHO yBEJIMYEeHUE B 2—3 pasa, [10 CPaBHEHHUIO ¢ (POHOM, CoIep-
KaHUS1 OMOTEHHBIX, MUHEPAJIbHBIX U OPIraHUYECKUX KOMIIOHEHTOB, 00-
el MUHEpalIM3aliy, a TAKKEe HE3HAYMTEJILHOE IHOBBILICHUE COACP-
YKaHUSI HIOHOB TSDKEJIBIX METAJUIOB, HEPTENPOAYKTOB U IIECTULHIOB.

N3 obmiero oo0bema BogooTBeIcHHS 10 peciryonuke 78 % 3arpsi3-
HEHHBIX BOJ| IIOCTYIAET OT OPOLIAEMOI0 3eMJIC/ICINS, OOBEKTOB IPO-
MBIIIIEHHOCTH 18 % CTOKOB M KOMMYHAJIBHOIO X03s1iicTBa — 4 %.
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B nmoBepXHOCTHBIC BOJAHBIE OOBEKTHI PECITyOIMKH COPAChIBAIOTCS
CTOYHBIC BOJbI OT 502 00BEKTOB-BOJIOIOJIL30BATEICH ¢ OOIIMM 00b-
€MOM BOJOOTBeneHHs Oomee 2,2 KM®, M3 HUX 00bEM 3arpsA3HEHHBIX
(HEZOCTATOYHO OYHMIIEHHBIX ) CTOUHBIX BOJ COCTABIAET 164,2 MiTH M>,
Oco0yt0 OTacHOCTh TIPEICTABISAET BBIHOC MOJWBHBIMHA BOJAAMH MH-
HEPAIBHBIX YIOOPEHH M CPEIICTB XMMUYECKOW 3allUThl PaCTEHHM
C CEJIbCKOXO3SIICTBEHHBIX YTOJMIA, a TAKXKE TOMaIaHUe B TTOBEPXHOCT-
HBIC U TPYHTOBBIC BOABI 3arpsA3SHEHHBIX CTOKOB C JKUBOTHOBOAYCCKUX
KOMIIJIEKCOB.

Hawmbonpmee 3arps3HeHne KOJUIEKTOPHO-APEHAKHBIMH BOIAMH
HaOIOAeTCs B HU30BBAX MaJbIX pek u p. AMymapsu. Ctok p. Cyp-
XaHJIApPbH YaCTUYHO (OPMHUpYETCs Ha TeppuTopuu Ta/pKUKHCTaHa,
IJIe Ha €ro Ka4eCTBO OKA3bIBAIOT BIIMSHHE COPOCHI CTOYHBIX BOJ TIPO-
MBINIJICHHBIX 1 KOMMYHaJIbHBIX O6T)CKTOB.

Peka 3apaBmran Hau6osnee moaBepkeHa TPaHCTPAHUIHOMY BITHS-
HUT0. B 30HE pOopMUPOBAHUS CTOKA PEKU PACITOIOKEHBI 0OBEKTHI TOp-
HO-o0oTaTuTenbHOr0 KoMOMHaTa PecryOnmukn TapKMKUCTaH, KOTO-
pBI€ 3arps3HSIOT PEKY U MOJ3EMHBIC BOABI TOKCHYHBIMU METaJJIAMHU,
CypbMOH, pTyThI0. Ha Tepputopun Y30ekucTaHa B peKy MOCTYMAIOT
CTOYHBIE BOJIBI MpoMIpeAnpusTHii roponoB Camapkanja, Karrakyp-
raH, HaBou u cTOKH ¢ ceIbX03yrouii.

[To Bemmumnnae 3B kauectBo Bombl p. ChIpmaphs BO BCEX CTBO-
pax orHocures K I1I kimaccy ymepenHo 3arpsizHeHHbIX. KauecTBo BobI
B p. Kapagapest BO MHOTOM 3aBHCHT OT COPOCOB CTOYHBIX BOJI TOPOZIOB
AnmkaH, Accaka, XaHa0aJl, a TaKXKe KOJUIGKTOPHO-APEHAKHBIX BOJI.

OO6mue 3amachkl TOA3EMHBIX BOJA Y30€KHCTaHAa OICHUBAKOTCS
B o0beme 18,9 xm>. MIHTEHCHBHOE OCBOEHHE 3e€MENlb, COPOCHI KOJI-
JIEKTOPHO-APEHAKHBIX BOJ M C TMOJIEH OPOIIEHUS M MPOMBIIUIEHHBIX
MIPENPUATHH PUBENH K 3HAYUTEIHHOMY YXY/IIIEHHIO MX KaueCTBa.

HabmromaeTcst yxyaiieHne kayecTBa MOA3EMHBIX BOJI B BEPXHUX
BOJIOHOCHBIX TOpPU30HTaX, (OPMUPYIOIIUXCS B JIOJUHAX pek. Tak
B JOJHHC qI/Ip‘-II/IKa MUHEpain3anusa MNOA3CEMHBIX BOI IMPEBBIIIACT
[TJK B Tpu paza. OcoOyro TPeBOTY BBI3bIBAET COCTOSIHUE TTOJI3EMHBIX
BOJI B IpombliieHHbIX 30HaX Kokana-Kakup u ®@eprana-Maprumnas.
Conepxanune HeTempomykToB U GeHomaoB B HUX mpesbimaeT [1/1K
6omee uem B 100 pa3 m B 10 pa3 a30THBIX COCMUHEHUMN, PA3THMUHBIX
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CoJIe M IpyTUX BpEeIHBIX JUIsl OpraHn3Ma BemecTB. OCHOBHBIMU 3a-
IpA3HUTENSIMU B 3T0M 30HE sBistores 110 “Pycram”, depranckoe 110
“A3zot”, @epranckuii XuMHUUECKUI 3aBOJI (ypaHOBBIX COCITUHEHUH.

JlokanbHOE 3arpsi3HEHHE MOA3EMHBIX BOA (PHUIBTPYIOIIUMHUCS
CTOKaMH OOBEIMHEHHOTO XBOCTOXPAHHJIMILIA MEIHOW M CBUHIIOBOU
oOoratutenbHbIX (adpuk, a Takke OTBaJOB (hocoruica Xxumuye-
ckoro 3aBojia B [IckeHTckoM paiione TamkeHTCKOH 001acTy, TPUBEIIO
K BBIXOAY U3 CTPOS MUTHEBBIX BO03a00poB. Ha paccrosnum 5 kM oT
JaMOBbl XBOCTOXPAHWINIIA COJIEPKAHNE B MOJ3EMHBIX BOJaX CEJIeHa,
KagMust, pochaToB MoKa3aTesn JKECTKOCTH MPEBBIIIATHN JOMYCTHMbIE
HOPMBI B 2—8 pa3.

Habnronenust Ha MHOTHUX CTaHLUSAX MPOBOAATCS SMU30JUUEC-
KH, a 4acTh ITOCTOB (paKTHUYECKH He (YHKUHOHHpPYET. 13-3a OTCYyT-
CTBUS COBPEMEHHBIX TPUOOPOB U XUMHUYECKUX PEAKTHBOB BOSHUKIIN
CIIO)KHOCTH B OIIPENIEJICHUH MCTOYHUKOB 3arpsi3HEHUS U crieudu-
YEeCKUX MPUMECEH B CTOYHBIX Bojax. OUyniaercs oCTphlid JepUIUT
B MOAPOOHOH M JOCTOBEPHOHM HMHGPOPMALUU O BELIECTBaX-3arpss-
HUTEISAX, 00beMax UX MOCTYIUICHUH B BOAHBIE KOCHCTEMBI, BEJIH-
YUHE UX KOHLEHTpALUU B BOJIE, CTEIIEHN OMACHOCTHU I YeJIOBEKa
1 BOJHOU OMOTBHI.

2.2.6. IlyTu peurenus npoodaeM 3arpsi3HeHHUsI TUAPOPECYPCOB
crpad LenTpanbHoii A3uu

Heob6xonnmo mpeanpuHsITh psa Mep 10 BHEAPESHUIO BomocOepe-
TaroIIUX TEXHOJIOTUH U YIYUYIICHUIO CUCTEM MOHUTOPUHTA U KOHTPO-
7151 32 00BEMOM U COCTABOM CTOYHBIX BOJI IPEIPUSITHH U HACETICHHBIX
MYHKTOB, KOJUICKTOPHO-JPEHAXKHBIX M BO3BPATHBIX BOJ, MOCTYIAO-
X U3 conpenenbHbix crpan LA, CucteMy OYHCTKH BOABI U €€ T0-
BTOPHOTO HCIIOJNB30BaHUS CJICIYeT pacCMaTpUBATh OCHOBHBIM, a HE
BCIIOMOT'aTEJIbHBIM TEXHOJIOTUYECKUM SJIEMEHTOM IPOHU3BOCTBA.

HeobxonnMo ycTpaHUTh pa3iudus B METOJOJIOTHHA MOHHTOPHH-
ra ¥ UMEIONIMXCSI CTaHIapTOB (Ha HAIIMOHAIFHOM M PErMOHAIBHOM
YPOBHSIX). DTH MPOOIEMbI CHUKAIOT JIOCTOBEPHOCTD MOJTy4aeMOM UH-
(dopmaruu 1 He COCOOCTBYIOT MJIOIOTBOPHOM paboTe ¢ COMpeeih-
HBIMH TOCYyAapCTBaMU 10 TPAHCTPAHUYHBIM BOJOTOKaM.
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OfHUM U3 CTUMYJIOB COONIONEHHS HOPMAaTHBOB KaueCTBa BOABI
Ipu cOpOCE CTOYHBIX BOJ SIBIIACTCS MPUMEHEHHNE KECTKUX ITPaPHBIX
CaHKIMH 3a MPEBBILICHHE TPEICIbHO-I0MYCTUMBIX COPOCOB.

Ocoboe BHUMaHHE CIIAYET YIEIUTh MOArOTOBKE TIPOCKTOB MEX-
rOCYIapCTBEHHBIX I0TOBOPOB, OCHOBBIBAIOIIUXCS HA MEKIYHAPOIHO-
MPU3HAHHBIX MPUHIUIAX CIPABEAIMBOIO U PABHOIMPABHOTO MCIOIb-
30BaHUs BOJHBIX PECYpPCOB, MOCKOIBKY OCHOBHBIE BOJOTOKH CTPaH
LenTpanpHol A3nN ABIAIOTCS TPAaHCTPAHUYHBIMHU.

2.3. UcTOYHMKH M XapaKTep 3arpsi3HeHui JuTochepsbl

IouBa — BakHEemas KU3HEOOECTICUNBAIOIIAs CPENla, yIaCTBY-
Iolasi OJIHOBPEMEHHO B IPOIECCaX OMOTEOIEHOTHYECKOro U Ouo-
cthepHOTO CTPYKTYpHBIX YpOBHEH ee opranmzammu. OHa 3aHWMAaeET
LEHTPAILHOE MOJIOKEHHE BO B3aMMOJCHCTBUSIX re0JIOTHIECKOTO MU-
KpO- U MaKpoOHOTeOIICHO3HOTO TPUPOHBIX KPYTOBOPOTOB, BBIIIOJ-
HSIET MHTETPUPYIOIINE W YIIPaBIstoNnIe (pyHKIUH, SBISETCS CPEeIon
0OUTaHUS, KOPMUIIUIICH B PU3UUECKOI OMOPOH [T OTPOMHOTO YHCIIa
OpraHm3MoB. B mouBe akkymynupyercs Biara, ooecriednBas morpeo-
HOCTh B Hel aBTOTpo()HOro 3BeHa OHOTeoLeHO3a B MEPHOJ Berera-
nun. [Toua yropsiounBaeT Bee MOTOKH BENIECTB, PETYJINPYET COCTAB
arMocdepsl u ruapocdepsl. [1ouBa MOCTOSHHO UCTIBITHIBAET MOCTE-
CTBUS BO3/ICUCTBUH PAa3IWYHBIX 110 BPEMEHH, HHTEHCHBHOCTH, Mac-
mrabaM MHOTOOOPa3HOM eATeNbHOCTH KUBBIX OpraHu3MoB. [lanHas
pobrnema crana riio0aIbHOH, T.K. TOYBA YK€ HE MOXKET PeryIupoBarh
AQHTPOIIOTCHHOE BIIUSHUE, TEMITbI KOTOPOTO HApacTaloT C Ka)IbIM
IHEeM [56].

B cBs3u ¢ 3TM cienmanicTamMu ObLUTH BBIIETICHBI OCHOBHBIE TTPH-
YUHBI 1 UCTOYHUKHU JeTpagaiuu 3emens [2, 5, 27, 33, 55, 60-66].

Ilpupoonsle ucmounuxu: pe3kasi KOHTHHEHTAIBHOCTh KIIMMAaTa;
MIPUPOJIHBIE 3aMachkl COJel B OTIOKEHUSIX AJUTFOBHAIBHBIX PaBHUH;
neduIsALus, SpO3Usi TI0YB U CEIIEBbIE TIOTOKH; COJICTIBUIEBEIE a3P030IH
C BBICOXIIICTO JHA Apaja u 1ip.

IIpombiunennvie ucmoOYHUKU: TIPOU3BOJICTBEHHBIE CTOKH
Y TBEpIble BHIOPOCHI MPOMBIIUICHHBIX TPEANPHUATHA U HeTeraso-
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BOTO CEKTOPa 3KOHOMMKH, TPAHCIOPTa; paJAHalliOHHO-XUMHUYECKHE
3arpsi3HEHMST; OTXOABl BOCHHO-KOCMHYECKOTO KOMITIEKCa; BBIOPOCHI
MapHUKOBBIX M O30HPa3pyIIAOLINX Ia30B; OTXO/bI MOJIE3HBIX MCKO-
MaeMbIX, He()TH 1 raza B pailoHaX UX JOOBIYH; CTPOUTEIHCTBO JINHEH-
HBIX U TOYEYHBIX COOPY)KEHHUI, HE COIPOBOKIAEMbIX PEKyIHTHBAIIH-
OHHBIMHU MEPONIPHUSATHIMHU.

Cenbckoxo3aiicmeeHnble UCHOYHUKU: 3aTPSI3HEHUE TI0YB XH-
MUKaTaMH; BTOPUYHOE 3aCOJIEHNE; MOHOKYJBTYpa U NEPEyNIOTHEHNE
TTOYB; JIETYMHU(PHUKAIIHS, OTXO/IbI )KHBOTHOBOJICTBA; 3arps3HEHHUE TIPO-
MBIIICHHO-OBITOBBIMU OTXOJaMHU CEIIbXO3yTOIMH M KOJUIEKTOPHO-
JPEHAKHBIX BOJI; TIEPEBHINAC CKOTA; BBIPYOKA JIECOB H.T.JI.

Hppuzayuonno-menuopamuensle ucmouHuKu: cOpocsl B BOJIO-
HMCTOYHUKHM HEOYHIIEHHBIX CTOYHBIX BOJ; POCT KOHIIEHTpAIMK COJeH
B peKaxX W BOIOXPAaHWINIIAX, BOJA KOTOPBIX UCIOIB3YETCS IS TIOJH-
Ba CEJIbCKOXO3UCTBEHHBIX KYJIBTYp U JIp.

B Kaszaxcmane o0muii 00beM MPOMBIIUIEHHBIX OTXOJIOB COCTaB-
nsiet 6osee 20 MuIps T, OBITOBBIX — 14 MJTH M?, OCHOBHAsI 4acTh KOTO-
PBIX pa3MelleHa Ha HEOPraHU30BaHHbIX cBasIKax. OObEM HCIIOIb30Ba-
HUSI MUHEPAIBbHBIX YIOOPEHHH B MTOCIEAHNE TOIBI YMEHBIIIHIICS.

B Kvipevizcmane 3arpsisHeHHE OKpY>Katoleil cpeibl IPOUCXOIUT
B OCHOBHOM B PE3YJIbTaTe HAKOTUIEHHUS! OTXOAO0B TOPHOIOOBIBAIOIIINX
npeanpusituii. B Hacrosiuee Bpems Ha Tepputopuu Kelpreisckoit Pec-
nyOonmuky HaxonsaTcst Oonee 64 aHOMaIbHBIX Y4acTKOB (36 XBOCTOX-
paHWIUII U 28 TOPHBIX OTBAJOB) M UMEETCS OOJIBIIOE KOJIMYECTBO
PaAMOaKTUBHBIX UCTOYHHKOB (0Koo 1200). OOmuii 00beM 0TXOI0B
cocramiseT 16,9 MiIH M°, M3 HHUX B XBOCTOXPaHHIHUINAX HAXOIUTCS
14,4 mun m* (11,3 MitH M® — paIMOaKTUBHBIX) U B TOPHBIX OTBAJIaX —
2,5 MiH M. B XBOCTOXpaHWIHINAX W NUIAKOHAKOTIMTENSAX 3aCKIIa U~
POBAHO OKOJIO 75 MITH M OTX0/I0B. FIMEIOTCS MHOTO BCKPBIIIHBIX TOP-
HBIX OTBAJIOB, KOTOPBIE COJAEPKAT OIPOMHOE KOJMYECTBO TOKCUYHBIX
BEIIECTB.

B Taooicuxucmarne 00beMbI OTXOJIOB €KETOJTHO PACTYT. YKE HAKO-
wieHo 6onee 200 MITH T, B TOM YHCJI€ TOKCHYHBIX U PaTHOAKTHBHBIX.
W3 Hux 77 % — 3T0 OTXO/bI IPOMBIIIJIEHHOCTH, OCTAJIbHBIE — TBEP/IbIE
OBITOBBIC W Ipoure OTXonbl. llecTunnaHas Harpy3ka yMEHbBIINIACH
u cocTaisiet B cpeaaeM 0,3—0,8 kr/ra (B mpexxHue roap! 06110 48 Kr/Ta).

45



B Typxkmenucmane exerogHo ucnonbdyercs okoino 20 TeIC. T
MECTULHIOB, TPETh YacTh KOTOPBIX HAKAIJIMBAETCS B KOMIIOHEH-
Tax OKPYXAIoleH cpenbl. 3arpsS3HEHHE TOYB U BOABI MPOUCXOIUT
B pe3yabTaTe BEIOPOCOB OT OBITOBOTO CEKTOPA, KOMMYHAIBHBIX H TIPO-
MBITIJIEHHBIX 00BEKTOB, a TAKKE XUMUIECCKUAX TPETPHSITHA.

B V30exucmane ¥ IPOMBIIIIICHHBIM OTXOJaM J00ABIISIOTCS OKO-
710 30 MutH M* OBITOBBIX OTXO/IOB, KOTOPBIC B OCHOBHOM CKJIQTUPYIOT-
Cs1 Ha TOPOJICKUX M CENbCKUX cBajkax. [Ipu 3TOM B KaKIOM MUJUTH-
OHE TOHH OBITOBBIX OTXOJOB COAEPKHTCSA 70 360 ThIC. T MHIIEBHIX
0oTX070B, 160 ThIC. T OyMaru u KapToHa, 0 55 THIC. T TEKCTHWIISA, 10
45 THIC. T MJIACTMACC U MHOTUX JAPYTUX IIEHHBIX KOMIOHEHTOB. Of-
HUM U3 UHJIUKATOPOB IIOAOPOIUS ITI0YB MOXKET CIIYKUTh IIOKA3aTelNb
YPOKaHHOCTH XJIOMMYATHUKA — BEAYIEH KyJIbTYyphl B Y30EKHCTaHE.
AHanmu3 MoKa3bIBacT, yTo HaumHas ¢ 1995 1. HaOmromaeTcsl pe3Kui
ClaJl ypOKalHOCTH XJIOMYATHHKA.

3arpsi3HeHUE MOYBBI MOXKET POUCXOJUTH B PE3YIbTATE BHECECHUS
ynoOpeHuil, IECTUITUAOB, OPOIICHUS TTOJICH BOAAMHE, COACPIKAIIIME
pa3iuyHble XUMHUCCKUE COCAUHECHUS, YCTPOMUCTBA CBAIIOK ITPOMBIIII-
JICHHBIX 1 OBITOBBIX OTXO/IOB, aTMOC(EPHBIX OCAIKOB M CTOYHBIX BOJI.
W3 noYBeI npu CHIIBHOM BETPE XUMHUUYECKHE BEIIECTBA MOTYT IOMa-
JaTb B aTMOC(EPHBIA BO3IYyX, a 3aTeM C aTMOC(EpPHBIMU OCAJAKAMHU
MUTPHUPOBATH B TOBEPXHOCTHBIC U MOA3EMHBIC BOJIBI, B PACTUTEIHHBIC
MPOAYKTHl MUTAHUS, & C HUMU — B OPTaHbl U TKAHU CEJIbCKOXO3si-
CTBEHHBIX JKHBOTHBIX, MCIIOJB3YEMBIX YEIOBEKOM B muily. B mpo-
JTYKTHI MUTAHUSI XUMUYECKHUE BEIIECTBA MOTYT TOMAaIaTh TAaKKe B pe-
3yabTaTe 00pabOTKH CEITbCKOXO3HCTBEHHBIX ITOJICH MHHEPATbHBIMH
yIoOpEHUSIMHU, TIECTUITUAAMH, TIPU TPAHCIIOPTUPOBKE M HCIIOIH30Ba-
HUU XUMHYECKUX JI00ABOK C IEJIbI0 YITyYIlIEHUs BHEIIHETO BUA, TO-
BapHbBIX U IPYTMX CBOMCTB MHUIIEBBIX MPOAYKTOB. M3 00111er0 KOMnye-
CTBa MECTULUOB, MOMAJAIONIUX B OPTaHU3M YEJIOBEKA M3 BHEIIHEH
cpensl, 6omee 90 % mpUXOANUTCS Ha MPOAYKTHI TUTAHMS.

OaHuM U3 BaOXHEHIINX JOCTIKCHUN HAYYHO-TEXHHUYECKOU pe-
BOJIOLUMU B CEIIbCKOM XO3SIICTBE SIBUIOCH OTKPBITHUE XMUMHUYECKUX
CPEIICTB 3aIUTHl PACTCHUIA OT Pa3IMUHBIX BPEAUTENICH U OOJE3HEH,
00eCIeunBaroIMX HAJSKHYIO 3allUTy ypOXKash U BBICOKYI SKOHO-
MUYHOCTh. OIHaKO XMMHU3AIMs CEIHCKOTO XO3SCTBA MOpoania ce-
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pbE3HBIE COLMANBHO-THTHEHUYECKHE M SKOHOMUYECKHE MPOOIeMbl
OXpaHbl OKPY’KalIIEeW cpelbl U 3740pOBbsl HacelleHUd. Mcnomnbiye-
MBIC MIIECTHUIUAbI — 3TO pa3H006pa3HI>IC XUMHUYCCKHUE COCINHCHU,
oOaaronye CrocOOHOCTRI0 YHUUTOXKATh WM MPEKpaliarh pa3BH-
THUEC XUBBIX OPraHM3MOB — HACCKOMBIX, KJ'IeIIIeﬁ, MIJICKOIINTAOIINX
(rppI3yHOB), OaKTEpUi, BUPYCOB, CIIOP, TPUOOB, BPEIHONW PacTUTEIb-
HOCTH M IPYTUX CEITHCKOXO3IMCTBECHHBIX BpeauTeneid. O0manas Ono-
JIOTUYECKOM AKTHUBHOCTBIO, IICCTULIUABI BbI3BIBAIOT FI/I6CHI) HE TOJIBKO
BPEIHBIX, HO U TIOJIE3HBIX OpraHu3MoB. [l03ToMy B mociemHue To/bI
yaensiercs: 00bIIoe BHUMaHUE CO3JaHUI0 HOBBIX MPErapaToB H30u-
paTrenbHOro JICUCTBUSI.

B cBs3u ¢ pocroMm o6beMa MPOW3BOACTBA MHUHEPAIBHBIX YI00-
pEHHI BCe yalle CTaBUTCS BOMPOC O TOM, HE MPUYUHAIOT JIK OHU
B OTAENBHBIX CIyYasX YIHIepO IUTOMOPOIUIO TIOYBBI, OKpY’KAIOIICH
cpene. MunepalbHble yI0OpeHHsT HAHOCST yIIepOd OKpyKaromiel cpe-
JIe TOJBKO TPU HECOOIONEHUN HAYyYHO OOOCHOBAHHBIX TPUHITUIIOB
Y TIpUEMOB PAa0OTHI C HUMH, MPU HAPYIICHUH CIOXHUBIIUXCSA IPH-
POAHBIX LMKIOB 000pOTa BEMIECTB M PHEPTHM, YXYAIIas KadyecTBO
ronydaemMoi npoaykuuu. [Ipu HeparmoHaIbHOM MPUMEHEHUH yH00-
pPEHHI OKpy’Karomasi cpeja 3arps3HseTcst a30oToM, gochopom U Ka-
nueM. 1llnpokoe rcrionp30BaHue MECTUITUIOB U YIOOPEHHIA SBISETCS
SKOHOMMYECKON HEOOXOAUMOCThI0. MX HeOpexxHOe U HEOOOCHOBaH-
HOE IIPUMEHEHHE MOXKET IIPUBECTH HE TOJILKO K HEXeNaTeIbHbIM, HO
U OITACHBIM ITOCJICACTBUSIM.

Psan xuMu4eckux coelMHEHWH, BHOCHMBIX B IOYBY, OCOOCHHO
CIOCOOHBIX JOJITO COXPaHATHhCS B HEH, MOTYT OBITh NMPUYWHOW Ha-
pyuIeHus: GyHKIIMOHAIBFHOTO COCTOSHUS MUKPO(MIOPHI, HacEIsIoIe
MIOYBY, YCIIOBHEM €€ Pa3BUTHSA M Pa3MHOKEHHS, a TAK)KEe MOXKET BIIH-
STh Ha TEHETUYECKUH armapar MUKPOOHOH KIIETKH.

BHecenre XMMHUYECKHX BELIECTB B MOYBY HEPEIKO COMPOBOXKIA-
€TCsl Pa3BUTHEM TPYTIIT MUKPOOPTaHU3MOB, YCBAaMBAIOIINX a30T, (oc-
¢dop, xanmuii. OnHAKO HEKOTOpBIC MPUMECH, MOCTYIAIOIINE B ITOYBY
C yIOOpEeHUsIMH, MOTYT OKa3bIBaTh HA MUKPOOPTaHU3MBI TTPOTHBOIIO-
noxkHbIA 3Pdekt. Tak, ¢ yBeTUUCHHUEM KOHIICHTPALUU COCAUHEHUH
MBIIIBSKA B IOYBE, KOTOPBI MOXXET BHOCHUTBCS C cymnepdocdarom,
OTMEYAEeTCsl TCHICHIMS K YIHETCHUIO aMMOHU(DUIMPYIOMUX U HU-
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TpodUUMpPYIOIKX OaKTEpHil, YTO MOXKET MPHUBECTH K HAPYLICHHIO
MIPOIIECCOB CAMOOUYHILICHHS TIOUBEI.

[Ipu 00paboTKe CeNnbCKOXO3SAHCTBEHHBIX KYIBTYP PacTUTENb-
HBIE MIPOAYKTHI 3arPs3HSIOTCS TOKCHYECKUMHU BEIIECTBAMHU KakK He-
MOCPEACTBEHHO, TaK U Yepe3 KOPHEBYIO CUCTEMY NPH HUX BBIPALIH-
BaHUU B MOYBE, COAEpKallel ynoOpeHus U necTuuuabl. MHorue u3
HUX HE TOJIBKO 3arpA3HSIOT MPOAYKTHI MUTAHUs, HO U HAKaIJINBaCT-
Ccsl B HUX.

PesynbraThl HaOMIOACHUI OTEYECTBEHHBIX U 3apYOEIKHBIX HC-
ciefoBaTeNell MOCIEAHUX JBYX MACCSITHICTHH CBHIETEIbCTBYIOT
0 3arpsA3HCHWHU MECTUIHMIAMHU MUIIEBBIX MPOAYKTOB. Yamie Bcero
MUIIEBbIE TPOAYKTHI 3arps3HEHbl XJop-, (ochop- U pTyThHOpra-
HUYECKUMH COCAMHEHUSIMH, TPOU3BOJHBIMU KapOaMHUHOBOH, THO-
U JUTHOKapOAMHMHOBOW KHCIOT, OpoMHIaMH. XJIOPOpPraHUYECKHE
MECTUIUABl HAaXONAT B MPOAYKTaX >KUBOTHOTO W PACTUTEIHLHOTO
mpoucxoxaeHus, a pochopoprannueckue 1 kapdamarsl — MPeUMy-
LICCTBEHHO B PACTCHHSIX.

[To manneiM BO3, uucno oTpaBieHW MEeCTULMIAMH B TOJ CO-
ctaBiger okoso 500000, u3z Hux okono 5000 ciyyaeB co cMepTeb-
HBIM HCXOAOM. XHMHUYECKHE BEIECTBa, MOCTYMAIOUINE B OPTaHU3M
YeJI0BEKa M3 OKPYKAIOIIEH cpebl, 001aialoT 00IEeTOKCHIECKUM HITH
cneunguueckuM 3(pdekToM — KaHIepOreHHBIM, MyTareHHbIM, Tepa-
TOT€HHBIM, aJUIEPTOJIOTEHHBIM, TOHaJOTOKCHYECKUM, YMOUPUOTOKCH-
YECKHUM U JIp.

Jlpo3zbt
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Pucynok 4 — IlyTn mupKyasIuy IECTUIIHIO0B
[B mpuponubix cpenax (Hopcer XKan, 1963)]
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B Hacrosiiee BpeMst IMEIOTCSI MHOTOUUCIICHHBIE paOOThI, B KOTO-
PBIX MIPUBOASITCA JaHHBIE O COIEP’)KAHUU CTOMKHX XJIOPOPTraHUUYECKHUX
COEIMHEHMH B OpraHu3Me U TKaHax jrofei. Ha pucynke 4 npeacras-
JIeHa cXeMa HapacTaHusl KoHueHTpauuu nHcekrnuuaa (JAT), koto-
pBIM ObLITH 00pabOTaHbI AEPEBbs, B IETH TUTAHUS.

Takune xnopoprannyeckue npenaparsl kak AT u XTI mroxo
pasnararoTcsi B BOJE U IOYBE, 001aJar0T CIIOCOOHOCTBIO MEAJICHHO
HAaKaIUIMBaThCsl B OJHUX OPTaHM3Max M JIETKO MEepeAaroTcs Mo LenH
MUTaHUS IpyruM. B mepedne 3amperieHHbIX NeCTULHI0B XJIopopra-
HUYECKUE MECTUIHIBI 3aHUMAIOT 0C000€ MECTO.

Ananusupys pesyrbmamel ucciedosanuti CIeUAIUCTbl KOHCTa-
TUPYIOT, YTO pELIeHHE MPOJOBOJILCTBEHHOH O€30MacHOCTH CTPaHBI
B OCHOBHOM 3aBUCHT OT COCTOSIHUSI IIJIOAOPOANS, PALlMOHAIBHOTO UC-
[10JIb30BaHMsSI U OXPaHBI MOYB.
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III. BBITOBBIE U TPOU3BO/ICTBEHHBIE
OTXO/Ibl - UICTOYHUKHU U TIPUYUHBI
3AIPSI3BHEHU OKPY KAIOIIEN CPEbI

3.1. boiToBBIE OTXOABI [67—71]

OTX0z1bl — OCTAaTKH NepepadaTbIBAEMOTO ChIPbs, MaTEPHUAJIOB, M10-
ny(habpuKaTOB, MHBIX M3AEIMHA WM MPOLYKTOB, KOTOpblE 00pa3oBa-
JICh B TPOLIECCE MTPOU3BOACTBA MM NOTPEOICHUS, @ TAKKE TOBAPHI
(mpomyKuust), yTpaTUBILIME CBOM ITOTpeOUTEIbCKHE cBOMCTBA. Ha pu-
CYHKe 5 mpejcTaBieHa KilacCu()UKaIHs BPEIHbIX BEILECTB.

B pe3synbrare HHTEHCUBHOIO OCBOCHMS M HEPALlMOHAJIBHOTO HC-
M0JIb30BAaHMS IPUPOIHBIX PECYPCOB, TIOTEPH OMOPECYPCOB, OIYCThI-

OBPAS3VIOIMHMECA BPEIHBIE BEIIECTBA

| J
BribpacsiBaemsle B atMmocdepy IlocTynaromue

u cOpacbiBaeMbIe B OYHCTHBIE COOPYIKSHIIA
B BOJOUCTOYHIKY 0€3 OUHCTKH

| l | !—‘—I

Heoprammso-
Heynosmmrle, Yio0B-
OpraHn3oBaHHEBIE BaHHbIE
BBIOpacEIBacMbIe TIeHHBIE
(4epes TpyObL (depes menm, B aTMocde
H CHENHAIBHBIE TPeIIHHEI 1 JIp.) Py
u cOpackIBaeMBIe
OTBEPCTISA)
B BOJJOHCTOYHHKH
HemncnonbsyeMele, HcnonbsyeMsle,
CKaIIHBaroIHecs (YTHIH3HPYeMbIe)
B [IITAKOHAKOIHNTEIAX,

Ha IMOJIAroHax | T. II.

Pucynok 5 — Knaccudukarust o0pa3yromuxcst BpeIHbIX BEIICCTB
10 MPHU3HAKAM OYHCTKHU M UCTIOJIb30BaHHUS
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HUBaHUSI 3€MEJb, 3arPSA3HEHUS] TEPPUTOPUH COBPEMEHHBIX TOPOIOB
U nocenkoB B lleHTpanbHON A3UMM MPOMBINUICHHBIMA M OBITOBBIMH
OTXOJaMH, BOSHHUKJIA KOJIOTMUECKH CIIOKHASI CUTYyaIHsl, IPEACTABIISI-
I0Ilasg peajbHyI0 YIpo3y A MUIUIHMOHOB KUTEICH M OKpy:Karomiei
Cperbl.

[To naHHBIM PErHOHATBLHOTO IKOJIOTHYECKOro LeHTpa LlenTpannb-
HOM A3uu OBITOBBIC OTXONIbI COCTOST M3 IMHUIIEBBIX OTXOJOB Ha 31—
43 %, oymaru u kaprona — 20-30 %, crekna — 57 %, TekcTHIS —
5—7 %, nnactmaccsl — 2—16 %, pe3unsl — 2—4 %, uepHoro Merasuia —
2-3 %, nepea —1,5-3 %, uBetnbix metamwioB — 0,5 — 0,8 %, nmpoune
COCTaBJIIOT — 2 %.

3.2. [IpombllLIeHHbIE U TOKCHYHBbIE OTXO0ABI [5, 72—88]

[IpombIIUTEHHOE TTPOM3BOICTBO SIBIISIETCSI OCHOBHBIM HCTOYHH-
KOM 3arpsi3HeHUs oKpyxarouieil cpenpl 11t crpad L{A. B nocnennee
BpeMs JIOCTUTHYTa HEKOTOpas CTa0MIIM3alus U OXKUBIICHHE SKOHO-
MUKH, Ha9all BO3POXKIATHCS OBIBIINE MPEANIPHUSITAS M CO3/1aBaThCA
HOBBIE, UTO PE3KO CKa3bIBACTCS HA TUHAMHKE 00pa30BaHUS MTPOMBIIII-
JICHHBIX OTXOJOB.

Hambornee 3arpsA3HSIONMMEI OTPACIISIMUA OCTAOTCS TIPEATIPUSITHS
TOpHOMOOBIBarOIIEH ¥ TepepadaThIBaOINIeH, KOKEBEHHOH, IIEMEHT-
HOH, CTPOUTENIIbHOM UHAYCTPHUH, 3JIEKTPOIAMIIOBOM, JIUTEHHOH, NIy-
OMIIFHOW, XUMHUYECKOW, MEXaHHYECKOW, TEeIIOAIEKTPOIHEPTETHKH,
raJIbBaHU3UPYIOIIEeH, TeKCTUIHLHONW MPOMBIIIIICHHOCTH U ap. Cpenn
OTXOJIOB JIPYTHIX OTpaciiell mpeo0agaroT 301a W 30JI0IIIAKOBEIE OT-
XOJIbI SHEPTETUYECKOTO KOMIIIIEKCA.

OTx0IBI TOPHOMOOBIBAMOIIEH ¥ TepepadaThIBalONIel OTpacien
MIPEJICTABIICHBI: TBEPJBIMH OTXOAAMH (OTBAJIBI BCKPBIIIHBIX padoT,
“XBOCTBI” 00OTAIIEHHSI M T.JI.) ¥ “TIONYTHBIMHA~ OTXOAaMH (OCTaTKH
MTPOM3BOJICTBEHHBIX KOHCTPYKIIUH, arperaToB U MaTepHaioB, CTIOTb-
30BaBIINXCSI TOPHOJOOBIBAIONIUMHI U TepepadaThIBAIONTUME TIPE-
npusiTisaMiu ). TOKCHYHBIE XUMUYeCKHe d1eMeHTH (As, S, Pb, Hg, Sb,
U u ap.) B OTXOAAaX OTBAJIOB W XBOCTOXPAHMJIUINAX HAXOIATCS Kak
B PacTBOPHUMBIX, TaK U B HepacTBOpUMBIX (hopmax. Hambonee omac-
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HBIMH U3 HUX SIBIISIOTCS TIOJBM)KHBIE (DOPMBI COEIMHEHUH, KOTOPhIC
B [IEPBYO OYEPE/Ib YUACTBYIOT B IICTIOYKE: TOYBA —> BOIA —> PACTHTEIb-
HOCTb — >KUBOTHBIN MHUp — YCJIOBEK. XpaHCHI/Ie B OTKPBITBIX OTBaJIax
1 Ha HEAOCTATOYHO IMOATOTOBJICHHBIX IIOINAJAAX IMMPUBOJAUT K MHTCH-
CHUBHOMY BBIBETPHBAHUIO TOKCHYHBIX BEIIECTB B aTMOC(epy, TPOHUK-
HOBEHHIO MX B TOA3EMHBIC BOJBI, TIOYBY, IIOBEPXHOCTHBIE BOIOEMBI
Y OTPUIATEIHLHOMY BO3JICHCTBHIO Ha OKPYKAIONIYIO CPENLy U 37I0POBbE
HACEJICHUSI.

Henocrarouno pa3suta cucreMa nepepadOTKU MPOMBIIIICHHBIX
OTXOZIOB, COACP KAIIHNX MATUTPY MEHHBIX KoMmoHeHTOB (Re, Y, Sm,
Eu, Zr, Au, Ag u 1p.), KOTOpble MOKHO 3((HEKTHBHO HCTIOIH30BAThH
B HApOJTHOM X03siiicTBe. OTBAIIBI, MIITAMOHAKOMUTEIN U XBOCTOXPAHH-
JIUIIIA — 3TO XOPOIIUH pecype s OTpaciiell MPOMBIIUIEHHOCTH, pado-
TaIOIMX HA BTOPUYHOM ChIPBE.

B nacrosiiee Bpemsi B Kwipewvizcmane npobiema coopa U yTH-
JU3anui OBITOBBIX OTXOAOB HE perieHa. [IpakTH4ecKu OTCYyTCTBYIOT
TIPENPUATHS TI0 TIepepadoTKe TBEPABIX OBITOBBIX O0TXOM0B. M3 Bcex
00pa3yronuxcsi OBITOBBIX OTXOZOB CErOJIHS MCIIOIb3YeTCs B Ka4eCTBE
BTOPUYHOTO CBHIPBS ¥ yTHIU3UpyeTcst MeHee 1 %.

Haxkorienue TBepbIX OBITOBBIX OTXOJIOB B COBPEMEHHOM TOPOJIC
npubnusuTensHo gocruraet 250-300 Kr Ha yesoBeKa B TOJ, a exKe-
TOAHOE WX YBEIWYCHHE Ha AYIIy HaceleHUs cocTaBisieT 6 %, 9To
B TPH pa3a MPEBHIIIAET CKOPOCTh pocTa HaceneHus. OcoOeHHO 3a-
METHO BO3pAacTaeT KOJIMYECTBO OBITOBBIX OTXOJIOB B TOPOJIaX B CBS3ZH
C OIPOMHBIM ITIOTOKOM TOBapOB, XJIBIHYBIIIUM H3-32 pPyOeKa.

OObIYHBIC TBEP/bIC OBITOBBIC OTXOJbI KPYITHOT'O COBPEMEHHOTO
ropoja coneprxar oosice 100 HAMMEHOBaHUH, B T.4. TOKCHUHBIX COC/THU-
HEHUH. Cpe}ll/l HUX KpPaCUTCIIU, MMECTULMABI, PTYTh U €€ COCANHCHUS,
pacTBOPUTENH, CBUHEIL U €70 COJIH, JIEKApCTBA, KaIMH, MBIIIbIKOBHU-
CTBIE COeMHeHus, (popManbaerua, conu Tamums U apyrue. Ocoboe
MECTO 3aHMMAIOT TUIACTMACCHI M CHHTETHYECKUE MaTepHabl, TaK KaK
OHU HE IMOJIBEPTat0TCs MPOIeccaM OUOIOTHYECKOTO Pa3pyIICHHUS U MO-
T'YT JISCATKAMU JIET HAXOJUTHCS B 00bEKTaX OKpyxaroieit cpessl. [Tpu
TOPCHHNHU IJTaCTMACC M CUHTCTUYCCKUX MaTCpUaIoB BbIJACIIAIOTCA MHO-
TOYHCIICHHBIE TOKCUKAHTBI, B TOM YHCIIE TTOMUXJIOPON(EHUIBI (THOK-
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CHUHBI), PTOPUCTBIC COEAUHEHHUSI, COJICPKAIIUE KAJMUN U JPyTUC dJie-
MEHTBI, KOTOPBIE ONACHBI JUIsI 3I0POBbs JIIOAEH U OKPY>KAtOLIEH CPEIbI.

Hepenxo Ha cBasikm BBIBO3ATCA OTpaOOTaHHBIE PTYTHBIE JIaM-
TTbI, METAJJIONIOM, H3HOIIICHHAST Pe3UHA, TEKCTHIIb — OTXO/IbI, KOTOpPhIE
MOYKHO HCITONIB30BaTh KakK CHIPhE JIS MPOU3BOJICTBA HOBBIX BHIOB
npoayKiuuu. CBaJIKH CTAHOBSATCS KOJIOCCATBHBIM HCTOYHUKOM 3arpsi3-
HEHHUs OKPYXKaIOLEH IPUPOJIHOMN Cpeabl.

OnacHBIMU UCTOYHHUKAMU 3arpsi3HEHUsI OKpYXKaroIleld cpesibl sB-
JITFOTCSI OTXOJIbI JKUBOTHOBOACTBA W MsCOIIEpepadaThIBalomend mpo-
MBIIUIEHHOCTH, 0COOEHHO HABO3HBIE CTOKH KPYITHBIX )KUBOTHOBO/TUE-
CKUX ()epM U KOMITIEKCOB, YYeT KOTOPhIX HE BEJETCS. 3HAYMTEIHHOE
BIIMSHHE HA 3arpsi3HEHUE OKPYKAIOUIEH Cpe/ibl OKa3bIBAIOT OMOJIOTH-
YECKUE OTXO/IBI (TPYIIBI MABIIMX U MEPTBOPOXKICHHBIX )KUBOTHBIX, OT-
XOJbl MsICOTIEpepadaThIBaIOICH MPOMBIIUIEHHOCTH H JIp.), KOTOpPbIE
MOTYT ABJIATHBCA OINACHBIMU HMCTOYHUKAMU I/IH(i]GKIIPIf/i, 3arps3HCHUA
ITOYB ¥ BOJHBIX O0BEKTOB, CO3/IAl0T HAMPSKEHHYIO0 CAHUTAPHO-THTHE-
HUYECKYI0 00CTAaHOBKY M TPEOYIOT CHIEIMaIbHBIX MEp M0 00E3BPEkKH-
BaHHUIO.

C navana 90-X TOJJ0B BOMPOCH! cOOpa, YTUIM3AIMH U 3aXOpOHE-
HUA TBEPABIX OBITOBBIX U MIPOMBITIIJICHHBIX (MCI[I/IHI/IHCKI/IX, BETCpU-
HAapHBIX, KOH(i)I/ICKElHTOB, HCKOHAMIIMOHHBIX TOBApOB, CTOMKHX opra-
HUYECKUX OTXOZOB, 3arpsi3HUTENEH, 3alpelIeHHbIX XJIaJ0peareHTOB
1 JIp.) OTXOJIOB PENIaloTCs KpaifHe HeYIOBIETBOPUTEIHHO.

Haxkorienne cTollb 3HAYUTEIBHBIX 00BEMOB OTXOJIOB TIPOU3BO/I-
CTBa, KPOME HapyIlICHUs JaHamadTa, COMPsHKEHO C MPOOJIeMON MX
pa3MenieHus U TpeOdyeT MOCTOSIHHOTO AOMOIHUTEIHFHOTO OTUYKICHUS
3eMellb. BBy OTCYTCTBUS MyCOPOCKHUIATENbHBIX U MyCOpOIIEpepa-
OareBaromux 3aBoioB B Keipreiscrane, 100 % ThO BweBO3ATCS Ams
3aXOpPOHEHHS Ha ITOJUTOHBI TBEPIBIX OBITOBBIX OTXOJOB W CBAJIKH.
B cBsi3u ¢ 3TUM HEOOXOAMMO BOCCTAHOBHTH paHee JICHCTBOBABIIIYIO
CUCTEMY Pa3/ieIbHOr0 cOOpa MUINEBHIX, OBITOBBIX M MPOU3BOJICTBCH-
HBIX OTXOMOB (CTEKJIa, METAJLJIOB, TJIACTMACC, JAepeBa, OyMard u T.1.),
YTO TO3BOJIUT OOCCIICUUTh UX MEPEPAOOTKY U YTHIIH3AIIHIO.

[Toutn Bce CBaJIKM B PECITyOIHKE OTHOCSATCS K TPEThEH TpyIIe
CAHUTApPHOTO OJAroroydus, 4TO CHOCOOCTBYeT MHTEHCHBHOMY 3a-
TPSI3HEHHUIO TTOYBBI, TPYHTOBBIX U IIOBEPXHOCTHBIX BOJI. DKOJIOTH OBIOT
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TpeBory, uto KpynHeimue nonurons! ThO B roponax bumikex, O,
Jxanan-Aban, Kapa-baita u npyrux ropojioB pecrnyOinku, pa3me-
IIEHUE W IKCIUTyaTalusl KOTOPBIX OCYIIECTBIUIACH C HAPYIICHUSIMH
9KOJIOTHYECKUX TPEOOBAaHMUH, SABISIOTCS MOTCHINAIHHBIMU HCTOYHH-
KaMM 3arpsi3HEHUS] MOA3EMHBIX BOJOHOCHBIX TOPU30HTOB — UCTOYHU-
KOB TUTHEBOTO BOJOCHAOXeHUs. [IpoekTHbIe CPOKH IKCILTyaTalliuu
nonuroHoB ThO 1aBHO HCTEKIM, OJHAKO OHU U CETOHHS OCTAIOTCS
OJTHMM M3 OCHOBHBIX MECT pa3MEIICHUs OBITOBBIX W TPUPABHEHHBIX
K HAM OTXOJIOB.

[lo manHBIM  PecmyOnMKaHCKOTO —CaHWUTapHO-IITHAEMUOIOTH-
yeckoro Hajzopa B KP umeercs 31 monmuroH OBITOBBIX OTXO/OB, U3
KOTOpBIX OoJiee mosoBUHBI (55 %) HE COOTBETCTBYIOT CAaHHTAPHBIX
HopMmaM. CylIeCTBYIOIINE KOHTEHHEPHI U CHEeHaIU3UPOBAHHBIN aB-
TOTPAHCIIOPT HE YIOBJIETBOPSIOT MOTPeOHOCTH ropooB. IloaHOCTEIO
paspylIeHa U He UCIOIB3yeTCsl CHCTeMa pa3/ielbHOro coopa Mycopa
(MHIIEBBIX OTXOMOB, MaKyJaTyphl, TEKCTHJIS, CTEKIA, METaJUIoIoMa
U T.JI.), TPAaKTHYECKH OTCYTCTBYET MepepadOoTKa OTXOIOB, a CHCTEMA
OYHMCTKH TEPPUTOPUIH OT OBITOBBIX OTXOJOB HECOBEpIEHHa. Pe3ko
YBEIUYUIOCH KOJIMYECTBO HEKOHTPOIUPYEMBIX CTHUXUUHBIX CBAJIOK
B FOpOJI€ U MPUTOPOJHOU 30HE.

ITo nanubiM Hancrarkoma KP cymectByromuii B buiiikeke ro-
POJICKOM CBAJIOUHBII MOJIUTOH — 3TO €AUHCTBEHHOE B HACTOSIIIEE BpE-
MsI MECTO AJI 3aXOpOHEHUs 0Tx0n0B. OH pa3meleH B 10 kM oT ro-
polla U IPUHUMAET OTXOAbl U3 ropofa u HoBocTpoek. DakTuueckuit
CPOK JKCIUTyaTalluH CBaJKH, AeiicTByromel ¢ 1972 roma, nmpeBbIcuI
HOPMAaTHBHBIN cpok e€ ucnonb3oBaHus 6osee yem Ha 10 net. CBanka
pacroioxeHa B pailoHe ¢ BRICOKHM YPOBHEM CTOSIHUS TPYHTOBBIX BOJI,
MMeeT MeCTO (MIBTPaNs 3arps3HEHHBIX CTOYHBIX BOJA OT CBAJIKH
B TOJ[3€MHBIE BOJHBIC TOPU3OHTHI. HMMIBTpans KUIKUX OTXOAO0B
B IOJ[3¢MHBIN TOPHU30HT MOXKET IIPUBECTH K BCITBIIITKAM HH()EKITMOHHBIX
3a00JIeBaHMIl ¥ HE UCKIIFOUCHO 3arps3HEHHE TPAaHCTpaHUYHOH p. Uy.

BeTtpoBbIiMU ITOTOKaMH MycOp U JIbIM OT BO3TOpaHU Mycopa pas-
HOCHTCSI TIO OKPECTHOCTSIM, 3arps3Hss arMoc(epy, TOUBEHHBIA CIION
1 MOBEPXHOCTHBIE BOJOTOKHU. IIponcxonut 3arpsi3HEHHE U UHTOKCH-
Karus aTMOC(epHOTO BO3ayXa MPOAYKTAMHU TICHHS, TOPEHUS, THHE-
HUS ¥ pa3iokeHus oTxooB. Celyac 3Ta cBajKa MpeICcTaBisieT Co0oi
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Tabnuua 2 — lanasie Mopgoaorudeckoro coctasa ThO
Ha bunikekckol ropoicKkol CaHKIMOHUPOBAHHOW CBAJIKE
(B TETUIBIN M XOJOAHBINA MEPUOABI TOCIEAHUX JIeT) [67,68]

CyMMapHBbIe JTaHHbIC

KoMIOHGHT Jletnumii ce30H | 3UMHUHN CE30H CymmMma
KT % KT % KT %
Crexio 556 3,23 1298 6,7 1854 | 4,79
IInacTtmacca 1198 6,97 1157 5,0 2355 6,08
Bymara/kapron 675 3,92 926 6,1 1601 4,13
Mertann 90 0,52 155 0,5 245 0,63

CrpoiimMarepuansl 96 0,56 73 1,3 169 0,44
TekCTHITb, TPSATIKI 243 1,41 429 0,8 672 1,74

Opranueckue 10906 | 63,41 | 10490 | 41,0 | 21396 | 55,24
OTXOObI

Tlenen/3oma 0 0 2450 9,5 2450 6,33
TIpouee 3433 | 20,00 | 4530 | 29,0 | 7983 | 20,61

CEPbE3HBbIA MCTOYHUK CAHUTAPHO-IIHIEMHOIOTHUECKON U IKOJIOTH-
YeCKO# ormacHocTH (Tabnwma 1).

OcoOyt0 TpeBOTY BBI3BIBAET MHTEHCHUBHOE CTPOHUTEIHCTBO HO-
BBIX JKMJIMACCHBOB BOKPYT bHIlIKeka M pacTyimas ropojckasi cBajKa.
Hakornenre cTons 3HAYUTENBHBIX 00OBEMOB OTXOJOB TPOM3BOJCTBA
1 TIOTPEOJICHHUS COTIPSKEHO C MpobIeMoi X cOopa, pa3MelIeHus, Tie-
pepaboTkn, 00e3BpEKUBaHMUS, XPAHEHUS U 3aXOPOHEHHUS, KOTOPHIE He
OTBEYAIOT CYIIECTBYIOIIMM HOPMaM U TPEOOBAaHUSIM OXPaHbI OKPYKa-
IOIIEl Cpesbl, YTO YCYyTyOssieT M O3 TOTO CIOKHYIO SKOJIIOTHIECKYIO
CUTYAIINIO B peCIyOuKe.

Mopdonorudeckuii cocTaB TBEPABIX OBITOBBIX OTXOI0B B KbIp-
T'BI3CKOM PecmyOmuke BRITVISIINT CIEAYIONMM 00pa3oM: IHIIEBbIE OT-
xombl — 32 %, mmactuk — 16,2 %, npoune — 15,4 %, Tekctuis — 7,8 %,
crexno — 2,8 %, oymara — 2,4 %, npeBecuna — 2 % (tabmuua 2).

DKOJIOTH CUHTAIOT, YTO 00pa30BaHKE, HAKOIICHUE, TPAHCTIOPTH-
pOBKa, 00e3BpeKMBaHUE, UCIONB30BaHUE, NepepadoTKa, 3aXOpoHe-
HHE OTXOJIOB U KOHTPOITh 32 IKOJIOTUYECKON CHUTyaIle B MecTax ux
pa3MeIIeHus: TOJKHBI ObITh PEeryIaMeHTHPOBAaHBI €IWHOW IeCTBEH-
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24,7

37,9

16,1
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Pucynox 6 — Mopdonornuecknii cOcTaB TOPOACKUX OBITOBBIX OTXOIOB
(ot obmrero komu4ecTBa, B %)

HOH CHUCTEMOW BHEBEIOMCTBEHHOIO HOPMMPOBAHUS, JOIOJHEHHOM
MPOIIEYpOit ee 00513aTeNLHOTO NCTIOIHEHHSI U KOHTPOJIS.

B nocnennne rogp! mpoMBIIUIEHHOE TTPOU3BOACTBO KbIpreizcra-
Ha CHM3WIOCH Oonee yem Ha 60 %. OnHako HAKOIUIEHHBINA 3a TPEeXK-
HUE ro/ibl 00bEM TOJIBKO MPOMBIIIJICHHBIX OTXOJI0B COCTaBIIsAET Oojee
60 MIIH T.

3HAYUTEIbHOE HETATUBHOE BO3/AEHCTBUE HA OKPYKAIOILYIO Cpe-
Jy OKa3bIBalOT TOKCHYHBIC OTXOBI TOPHOMOOBIBAIOIICH MPOMBIII-
JeHHocTH. M3-32 OTCYTCTBUS CIIEIUANIBHBIX OOBEKTOB JJIsl XpPaHEHHUS
1 IepepabOTKN BPEAHBIX TIPOMBIIIIJICHHBIX OTXO0B TPEATPHUSATHS BbI-
HYKIECHBI CKJIAIUPOBATh U XPAaHUTh OTXOIBI HA CBOMX TEPPHUTOPHUSX.
Kak mpaBuito, Takue OTXOIBI COAEpHkKAT PSSl XUMUUECKHX JIEMEHTOB
U COCOUHEHUH, CIIOCOOHBIX OKa3aTh OTPHLATEIbHOE BO3ACHCTBUE HA
OKPY’KaIOLIYI0 Cpey, 4YeJIOBEKa, )KUBOTHBIN U PACTUTENIbHBIN MUP.

B Taoowcuxucmane nelicTByIoT nBa Mmoiurona — Baxmickuii — Ha
tore 1 Kannbamamckuii — Ha ceBepe M0 3aXOPOHEHHUIO SIOXMMHUKa-
TOB Ha TeppuTOpHuu pecryOonuku. KommuecTBo HaKOIICHHBIX ObITO-
BBIX OTX0Z0B yke coctasisier 20 MiH T. [IpupocT ObITOBBIX 0TX0I0B
B CPEJHEM B TOJ COCTABIAET OKOJO 3 MIH T. OTCYTCTBYIOT MyCOpO-
nepepadaThIBalOIINE 3aBOABI, HET THIIOBBIX MYCOpPOCBAJIOK IS 3aX0-
POHEHHS TBEPBIX OBITOBBIX OTXOZ0B. HEeT pernoHanbHbIX MOJMTOHOB
JUTS 3aXOPOHEHHS ¥ 00€3BPEKUBAHUS TOKCUIHBIX OTXOJIOB.

Typrmenucman NEPEeRUBACT CBOCOOPA3HYIO IKOJIOTMIECKYIO Iepe-
JBIILIKY, CBSI3aHHYIO ¢ 00IIMM NajgeHueM npoussonctsa. OOpasoBanue
OTXOZI0B CHMU3MWIJIOCH NMPHMEPHO B JIBa pa3a M0 CPAaBHEHHIO C HayajloM
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80-X roZ0B MpoILIOro Beka. | opHOI00kIBaIOIIast OTPACIIb OTBETCTBEHHA

32 HaKOIUICHHE OTPOMHOTO KOJIMYECTBA OTXO/0B, B TOM YHCIIE OMACHBIX:

e TBep/bIC OTXOBI, 00pa3yIOIIMEcs B MPOIECCE N3BICUCHUS TT0JIE3-
HBIX HUCKONAEMBIX M3 HEJIP U MX MEPBUYHON 1epepadOTKH (OTBAIIBI
BCKPBITITHBIX TIOPOJT, “XBOCTHI” OOOTAICHUS | T.II.);

® TIONMyTHBIE OTXOJBI — OCTATKH TPOM3BOJCTBEHHBIX KOHCTPYKIIHH,
arperaTtoB U MaTepuasioB, UCIIOJIb30BABILINXCSI TOPHOJOOBIBAIOIIH-
MU TPEANPUITHIMHE,

® JKWJKHE IPOU3BOACTBEHHBIC OTXOIbI (KapbepHbIE W IIAXTHBIC
BOJIbI, (MIOTAIIIOHHBIC pPEarcHThl, KOHTYPHBIC BOJbI HE(TIHBIX
Y Ta30BbIX MECTOPOXKICHHUH U JIp.).

Camoe OoITbIIIOE KOTMYECTBO TEXHOTEHHBIX OTXOAOB B Typkme-
HUCTaHE HaXOOUTCs B paiioHe ['aypaakCcKoro cepHOro 3aBojia: mopsi-
ka 350 mutH T (OTBaJIbI BCKPBIIIHBIX MOPOJ, OCAHBIX PyA U “XBOCTHI”
00OTaIlIeHNsT) PU €KETOTHOM HakoruieHuH 8—10 MIIH T.

B cTpaHe exerojHo HaKariMBaeTcsi OKOJIO 7 MJIH T BCEX BUJIOB
otxoz0B. [1o pacderam, ObITOBBIC OTXOIBI COCTABIAIOT 150—220 kT Ha
YelloBeKa €XKEroHO, 32 CUET YUPEKIACHUH OOIIECTBEHHOTO CEKTOpa
nx 00beM Bo3pacrtaeT Ha 30—50 %. OOmuii 00beM OBITOBBIX OTXOJ0B
B COLMAJILHOM CEKTOPE €KETOIHO COCTABISET OKOJO | MJIH T ¢ TeH-
JICHILIMEHN K POCTY.

B roponax TypkMeHHCTaHa OCHOBHBIM UCTOUHMKOM 3arpsi3HEHUS
BO3/yXa SIBISETCS aBTOTpaHCHOPT. Cyxo#, pe3KO-KOHTHHEHTAIbHBIH
knumar TypKMeHUCTaHa OTpe/essieT BRICOKHMA TTOTEHIINAT 3arpsi3He-
HUS aTMOC(hEPBHI.

Haubonee TpeBOXKHBIM SBISIETCSl (PAKTOP CYIIECTBEHHOTO YXYA-
LICHUS] KayecTBa BOJBI BAOJb Tpacchl Kapakym-pekn u3-3a cOpoca
B HEe KOJUICKTOPHO-/IPCHAXKHBIX U MPOMBIIUICHHBIX CTOKOB (0COOEH-
HO B paiioHE TTPOMBINIICHHBIX TOpomoB — Mapsbl, Temken u ap.). 3a-
TpsA3HEHNE TIOBEPXHOCTHBIX ¥ MOJ3EMHBIX BOJI OOYCIIOBJICHO IIJIOXOM
opraHuzanueii paboThl KOJUIEKTOPHO-APEHAXKHOW CETH, WHTEHCHB-
HBIM IPUMEHEHNEM SIOXUMHUKATOB, HAIMYKEM OOJIBIIOTO KOJTUYECTBA
KOMMYHaJIbHO-OBITOBBIX M IPOMBIIIJICHHBIX CTOKOB. Coniepkanue ¢e-
HOJIOB B HUX IPEBBIIIACT MPENIEIbHO-I0IYCTUMYIO KOHIICHTPAIIUIO.

B Vz6exucmane neticrsyer cBoimie 230 TOPOICKUX U CEITbCKUX
TTOJTUTOHOB TBEPABIX OBITOBBIX OTXOMOB, HA KOTOPHIX €KEroIHO Ha-
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xomsaTcs okono 700 Teic. T OBITOBBIX U 110 20 THIC.T MPOMBIIUIEHHBIX
0TX010B. TamkeHTCKuil MycoponepepadarbIBaroIInii 3aBoj He pado-
TaeT, a TBEP/bIC OBITOBBIC OTXO/BI TOPOJa BBIBO3STCS CIEIHATbHBIM
TPAHCIIOPTOM Ha TIOJIHWTOHBI, KOTOPhIE HE OTBEYAIOT CAHHTAPHO-IKO-
JIOTHYECKUM TPEOOBAHUSIM.

B crpanax LA cymecTByIOT cxoxue NpoOieMbl HHBEHTApH3a-
nuu, cobopa, XpaHEHHUs, pa3MeIIeHUs, epepaboTKH, KOHTPOIHPOBa-
HUS OTXOJIOB, BKJIIOUAst UICTOUYHUKHU 3arpsisHeHus [ 75—85]:

Cenvckoxossiicmeentoe 3acpsisHeHue. |TaBHBIME HCTOYHHKAMU
3arpsi3HEHHS BOIHBIX pecypcoB LIeHTpabHO# A31H SBISIOTCS KOJUIEK-
TOPHO-JIPEHAKHBIE W BO3BpPATHBIC BOJABI. B BO3BpaTHBIX BOjIaxX MpeBa-
JUPYIOT CYIb(aThl, XJIOPHJBI ¥ MOHBI HATPUS, B KOTOPBIX COIEpIKaT-
Csl TaKKe MEeCTULMABI, COeAMHEHMs a30Ta U Gocdarsl. B KomiekTopsl
C OpOIIIaeMBIX TIOJIEN BRIHOCATCS B cpemHeM 10 25 % azora, 5 % ¢ocdara
1 110 4 % TeCTHLIUIOB OT BHECEHHOTO KoluecTBa. [IpriyemM ux KOHIIeH-
Tpamus B KOJUIEKTOpHOM cToke B 5—10 pa3 u 6onee mpesbimaer [1/1K.
IIpuunHOM 3arps3HEHUS BOIHBIX PECYPCOB SIBISIETCS UCIIOJIB30BAHUE
BOJOOXPAHHBIX 30H JJIsl OPOLLICHHUS CENTbCKOX03IHCTBEHHBIX KYJIBTYD.

Ipomvruunennoe saepsazuenue. CTOIHBIE BOIBI MPOMBIIUIEHHBIX
MPEANPHUITHH SBISIOTCS OAHUMH U3 OCHOBHBIX HCTOUHUKOB 3arpsizHe-
HUS BOIHBIX pecypcoB. OHH comepikaT TsHKeNble MeTauTbl B cOpocax
rOPHOI0OBIBAOIIIEH 1 METAJII000pa0aThIBAIOIICH POMBIIILJICHHOCTH,
TOKCHYHbBIE OpraHMYECKHE BEIIECTBA B COpocax CrenupuiecKnx oT-
paciei pOMBIIIUICHHOCTH — HUTPAThI, HUTPUTHI, IHaHWIbI U T.11. He-
TOKCHUYHBIE OpraHUYECKUE BEIIECTBa, IIaBHBIM 00pa3oM B cOpocax
MIPEPUATHH MAIEBOX U JIETKOH mpombIiiieHHOCcTH. Oco00 cremyer
OTMETUTH YIpO3y 3arpsi3HEHHs TPAHCTPAHUYHBIX PEK TOKCHYHBIMU
PaAMOaKTUBHBIMU OTXOAAMH OT MPEANPHUATHNA, IMEIOIUX XBOCTOXpa-
HWJINIIA ¥ OTBAJIBI OT JOOBIYN YPaHOBBIX PYII.

Kommynanvno-ovimosoe 3acpsisnenue. Henmocratok u yxyniieHue
TEXHUYECKOTO COCTOSTHHS OYHMCTHBIX M KaHAJHM3AIIOHHBIX COOPYKEHUH
SIBJISICTCSI IPUYMHOMN CHIDKEHHS KaueCTBA OUMCTKH CTOYHBIX BOJL M 3aTpsi3-
HEHUS BOTHBIX PECYPCOB KOMMYHATLHO-OBITOBBIMH CTOKaMH. 3arps3He-
HHUIO BOJHBIX PECYPCOB CIIOCOOCTBYET TAaKKE HEYIOBICTBOPUTEIHHOE
COCTOSIHME 30H CaHUTAPHOH OXpaHbl MCTOYHUKOB BOIOCHAOXKEHHUS, OT-
CYTCTBHE HOPMAaTHUBHO 3aKPEIUICHHBIX BOIOOXPAaHHBIX 30H U HOJIOC.
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IV. PAJUOAKTHUBHBIE OTXO/Ibl - UCTOYHUKH
3ATPSI3HEHUSI OKPYKAIOLIEI CPE/IbI

4.1. UcTOYHUKH PaIMOAKTHBHBIX OTX0/0B [2, 5, 32, 62, 87]

Haxkorienne 3HaunTENbHOTO KOJIMYECTBA PAJMOAKTHBHBIX OTXO-
JI0B Ha Tepputopuu cTpaH LA gBHIIOCH ClleACTBHEM JESATENBHOCTH
TOPHOAOOBIBAIOIINX H MEepepadaThiBAIONINX MPEANPHUITHI YPaHOBOH
IIPOMBILIUIEHHOCTH, SAZI€PHBIX UCTIHITAHUN Ha MOJUTOHAX M aBapuil Ha
MpeanpuaATusaX. MHOTHE XBOCTOXPaHMJIHUILA PaJHOAKTHBHBIX OTXO-
JIOB, YacTO PACIOJIOKEHHBIX B TPAHCTPAHWYHBIX pailoHaX, HAXOAT-
Csl B KPUTUYECKOM COCTOSTHMM U BBI3BIBAIOT OMACHOCTH 3arps3HEHUs
W pajiMallMOHHOTO 00y4eHus! HaceneHrs. OCHOBHBIE MPUYMHBI KO-
JIOTHYECKOTO HAIPsHKEHUsI 00YCIIOBICHBI HEYITAaYHBIM BHIOOPOM MECT
CKJIaJIPOBAHMSI M XPAHEHHS OTXOJI0B. DTO CBS3aHO C COOOPaKEHUSIMU
CUIOMHUHYTHOW SKOHOMUYECKOH BBITO/BI, HU3KUM YPOBHEM HHKEHEp-
HO-T€OJIOTMYECKUX M3BICKAHWH U MPOEKTUPOBAHMS, HEAOCTATOUHBIM
YYETOM U TMPEIBUICHUEM MOCIEACTBUM TEXHOT€HHBIX BO3IEUCTBUI
Ha YCTOWYHBOCTh YA3BUMBIX TOPHBIX 3KOCHUCTEM. AKTHUBU3AIUS TEX-
HOTECHHBIX KaTacTpo(QUUYeCcKHX SIBICHHM, OMTOI3HEBBIX, CEIIEBBIX, IPO-
3MOHHBIX MPOIIECCOB MPUBOAUT K BO3PACTAHUIO YIPO3bI PaJOAKTHB-
HOTO 3arpsi3HEHHs OKpy»Karomiei cpensl B cTpanax [[A. OcHoBHBIC
WMCTOYHUKHM BO3HUKHOBEHMS PaJIMOAKTHBHBIX OTXOJIOB TEXHOT€HHOTO
Y @aHTPOTIOT€HHOTO MTPOUCXOXKICHUS:

e Bewecmesa, 007anaONIMe MPUPOJHON PATHMOAKTUBHOCTBIO, W3-
BECTHBIE KaK MpHpoaHble ncTouHrukn paguaiuu (II1MP). OcnoBHas
YacTh 3TUX BELIECTB COJCPKHUT JOJITOKUBYIINE HYKIHUIbI: ypaH-
238, Topmii-232 (ucmyckaromuye anbpa-4acTUIlbl) U TPOAYKTHI UX
pacmana, a Takxke kanuii-40, pyounuii-87 (aBnsroTcs 0eTa-u3myda-
tensiMu). Pabota ¢ Takumu BelecTBaMH periaMeHTHPYETCsl CaHH-
TapHBIMH NTPaBUIIAMH.

e VYeonb conepKUT HEOOJBIIOE YHCIO PAJHOHYKINOB, TAKUX Kak
ypan uinu Topuid. ComepKaHue 3TUX DJIEMEHTOB B YIJIE MEHBIIIE X
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CpelHell KOHIIEHTpaluu B 3eMHOM Kope. X KOHLieHTpauusi BO3-
pacTaeTt B 30JbHOU IMbUIH, TOCKOJIBKY OHH MPAKTHUECKHU HE TOPSIT.
PannoakTHBHOCTH 30J1bI IPUMEPHO PaBHA PAJHOAKTUBHOCTH YEp-
HOTO IJIMHUCTOI'O CJIaHLa U MEHbIIE, YeM y (poc(aTHbIX IOPOJ, HO
MIPEACTABIAET U3BECTHYIO ONACHOCTb.

e Hegpmo u 2az. 1loOounble TpoAyKTHl HE(TSIHON M ra3zoBOM Hpo-
MBIIIJIEHHOCTH 9acTO CojepkKaT paAuil U MPOAYKTHI €ro pacraja.
Cynb(arHbie OTIAOKEHHS B HE(TSIHBIX CKBaXXHHAX MOTYT OBITH
OYeHb OOTaThl pajHeM; BoAa, HEQTh U T'a3 B CKBAKHHAX YacTO CO-
nepxat panoH. [Ipu pacnazne ras pagoH oopa3syeT TBEpAbIE paauo-
H30TOIIBI, 00pa3yloIye ocaloK BHYTpH TpyOomnposonos. Ha He-
(renepepabarpIBalOIMX 3aBOJAX YUaCTOK POM3BOJCTBA IIPONIaHA
OOBIYHO SIBISACTCS OJHOM M3 CaMbIX PaJAMOAKTUBHBIX 30H, TaK Kak
PaloH U MponaH o0IaIal0T OTMHAKOBOM TEMIIEpaTypOil KUIICHHSI.

o Oboecawenue nonesnvix uckonaemvix. OTXOJbI, MOTYYCHHBIC TIPU
00oraleHNH M0JIe3HbIX HCKOMIAEMbIX, MOT'YT 00J1a1aTh IPUPOAHOM
PannoaKTUBHOCTBIO.

o Meouyunckue PAO. B pannoakTHBHBIX MEIHMIIMHCKHAX OTXOZaxX
mpeo0agaloT HICTOYHUKN OeTa- U TaMMa-Tyded. DT OTXOAbI pas-
JIETIEHBI Ha JIBa OCHOBHBIX KJlacca. B MarHocTuyeckou siaepHou
MEAMIINHE UCTIOIB3YIOTCS KOPOTKOKUBYIIHE Y-U3Ty4daTeH, TaKue
KaK TeXHenuii-99m. borbIas 4acTh 3THX BEMIECTB PACIIaaeTCs
B TEUCHHE KOPOTKOTO BPEMEHHM, MOCJE Yero MOXKET OBbITh yTHIIU-
3UpoBaHa Kak 0ObIYHBIN Mycop. [Ipumeps! apyrux u30Tonos, uc-
MOJIb3yeMbIX B MeauuuHe: MtTpuii-90, ncnonb3yercs mnpu jede-
Huu JuMmdomsr; Mon-131 B AMAarHOCTHKE NIMTOBUIHOM >KEJIE3bI
1 JICUCHUU paka MIMTOBUIHOU >kene3bl; CTpoHImiA-89 B edueHnn
paka KoCcTe#, BHyTpUBEHHBIC WHBeKINN;, puamii-192 — B 6paxo-
tepanuu; Kobansr-60 — mpu Opaxoreparnuu, BHEITHEH Ty4eBOH Te-
panuy; Le3uii-137 — Opaxorepanuu, BHELIIHEH JTy4eBOH TEPAIHH.

e [Ipomviunennvie PAO. Ilpombinennsie PAO MoryT copep:karb
HCTOYHHKH anb(a-, OeTa-, HSNTPOHHOTO WM TaMMa-U3TydYeHUsI.
O-MCTOYMHKH MOTYT MPUMEHSTHCS B TUTIOTpadUH (1151 CHSTHS CTa-
THYECKOT'0 3apsizia); Y-U3IydaTesld UCIONb3YI0TCs B paauorpadum;
HNCTOYHUKH HEHTPOHHOTO M3Iy4YEHUS] IPUMEHSIOTCS B PA3IHUHBIX
OTpacisix, HalpuMmep, MpU PajuOMETPUM HE(PTSHBIX CKBAKUH.
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[B-MCcTOYHMKM MOTYT TPUMEHSTHCS, HAPUMED, B PaIUOHU30TOI-
HBIX TEPMODJICKTPUUCCKUX TeHEepaTopax MJisl aBTOHOMHBIX MasiKOB
Y WHBIX YCTAHOBOK B TPYAHOMOCTYITHOM VISl YEJIOBEKA MECTHOCTH
(mammpumep, B Topax).
YCIIOBHO paanoaKTUBHBIE OTXOJbI JIENATCS Ha!

® HU3KOAKTUBHBIC (JensATcs Ha uyeThipe kiacca: A, B, C u cambiit
onacHbii — GTCC);

e cpenHeakTHBHBIC (3akoHOmarenbcTBO CIIIA He BBITEHSET ITOT
tun PAO B oT/e€nbHBIN KiIacC, TEPMHUH B OCHOBHOM HCIIONIB3YETCS
B cTpaHax EBpomnr);

® BBICOKOAKTHUBHEIE.

4.2. PazmenieHue paiuO0aAKTUBHBIX OTX0/I0B B CTPaHAaX
enTpanbHoil A3un

Kazaxcman [87-91]

Orxorno 13 % teppurtopun Pecnybnuku Kazaxcran 3arpsizHeHO pa-
muoHyKIuIaMu. OCHOBHBIMU MCTOYHUKAMH 3aTrPsI3HEHUS TEPPUTOPHH
SIBIISTFOTCS TIOCJIC/ICTBUSL SIIGPHBIX HCIIBITAHWN Ha mojuroHe B Cemu-
NajyaTHHCKe U pyrux mecrax B Kazaxcrane. OTxompl, 00pa3oBaHHbIC
MPEANPUITUIME He(DTIHOMN, ra30BOM M ypaHOBOW MPOMBIILICHHOCTH,
MIPENICTABISIOT PeaIbHYIO0 YTPO3y KH3HHU U 3I0pOBBIO HaceneHwus. Ka-
3axCTaH SBJSIETCS TIIABHBIM MPou3BoauTesieM ypaHa — 20 % no0biBaro-
X MECTOPOXKIeHUH B Mupe. Hanbonee 3HaINTENEHBIE MECTOPOXK/IE-
HUS PaCIOJIOKeHBI B OCHOBHOM Ha CeBepe M I0ro-BoCcToKe Kaszaxcrana
U B CMEXKHBIX paifoHax coceHuX cTpaH, BKiovas Kurait u Kelprezcran.

Boinee 90 % obObema 00pa3yroMIMXCst TOKCHYHBIX OTXOI0B UMEHOT
MIPOMBIIIUIEHHOE TPOUCXOXKACHUE, 55 % o0paszyercss B TOpHOAO0ObI-
Baromeil u Oonee 38 % B oOpabarbiBarommiell mpombIuieHHOCTH. Ha
CEJIbCKOE M KITUITHO-KOMMYHAIBHOE XO3SHCTBO MPUXOIUTCS MEHEE
1 % Tokcn4HBIX 0TX0OB. 10 TaHHBIM MHBEHTAPU3AIUH B ITOCICIHHE
TO/Ibl HAKOIIEHO TpuMepHO 230 MIIH T TBEPABIX OBITOBBIX OTXOJOB.
Esxeromno obpasyercs 10 20 M M OBITOBBIX ¥ cBbIie 500 MITH T
MIPOMBIIIJICHHBIX OTXO/IOB, B TOM YHCJIEe OKOJIO 80 MJIH T — TOKCUYHBIX.
PaguoakTuBHBIC OTXOIbI COCTABIISIOT — 237, 2 MJIH T ¢ aKTHBHOCTBIO
15,5 mua Kropw.
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OcHOBHas 4acTb IIPOMBILIUIEHHBIX OTXOA0B Ipuxoaurcs Ha Ka-
parannuHckyto, IlaBnomapckyro, Bocrouno-Kasaxcranckyro teppu-
topu. OHU NpPEACTaBIEHb! BCKPBIIHBIMU IOPOAAMH FOPHOL00bIBA-
I0IIEell TPOMBIIIIEHHOCTH, XBOCTaMH O0OOTallleHHs], 30JI0LUIAKOBBIMU
oTXonaMu. MHorue MecTopOoK/JEeHUs MOJIE3HBIX HCKOMAaeMbIX Opolle-
HBI WY BBIBEJICHBI U3 SKCILTyaTaluu 0e3 yueTa SKOJIOTHueCcKHX Tpedo-
BaHMI U cefiuac IIPeACTaBIA0T OIACHOCTh Ul OKPYKaIOIIEH Cpe/bl.

Ha tepputopun obnacreii CeBepo-Kazaxcranckas u FOro-Boc-
touHas [lly-Mnu-KeiHasikTac ypaH IpeAcTaBlIeH B BYJIKaHUYECKUX
HopoJax, rae oH JuOo HaXOAUTCA MOoA 3eMied WU J00bIBAeTCS M3
OTKPBITBIX KapbepoB. MecTopaclonaoKeHHe ITUX PaliOHOB, a TaKXe
COBPEMEHHbIE U CTapble MPOU3BOACTBEHHbIE OOBEKTHI MOKA3aHbl Ha
pucyHke 7.

Kpome ypana, Ha Teppuropun Kasaxcrana Taxke pacroioKeHbl
3HAYUTEIbHbIE MECTOPOXKAEHUS TOpUsl, OOHAKO MH(pOpMaIUs O pac-
MOJI0’KEHUH TOPUEBBIX MECTOPOKAECHUM OTCYTCTBYET.

Cepepo-
Kazaxcranckas
0bnacTe

Mmitcruit
YTOITBHO-
NecHaHENT paifoH

Ly-Capsicyiiciaii [Hy- M- Komaeik racekaii paiion

paitou
CripapeHHCKad
obnacTb

Pucynox 7 — PacnionoxeHne 0OCHOBHBIX YPaHOBBIX paiioHOB B Ka3axcrane:

H U ¢ — YPaHOBBIC HIAXTHI/OTKPHITHIC KAPbEPHI;

V — ygacTku 10OBIYM ypaHa METOOM BBIIICIAYNBAHMS;
X — MecTa SJIepHBIX B3PHIBOB;

®© — ypaHOBBIe (haOpUKH.
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Kuvipevizeman [28, 33, 62, 83]
B nagane 50-x rogoB mponuioro Beka reosoramu Keipreizcrana
OBLTM OTKPBITHI HOBBIE YpaHOBBIE MecTOpOkaeHus: MuH-Kymickoe,
Kamxu-Catickoe, Maitnyy-Cyyiickoe u ap. B pesynasrare ux paspa-
OOTKM BO3HHKIIM TISITh OCHOBHBIX YPAHOBBIX XBOCTPOXPAHWJIHII —
Maiinu-Cait, Kapa-banra, Mun-Kym, Kamgxu-Caii u AkTi03.
OnyOJIMKOBaHHBIC MaTEePHAJIbl CBUJICTEIILCTBYIOT O TOM, UTO BCE
[ATh yPaHOBBIX XBOCTOXPAHWIHIN, HaxoAsammxcs B KeIprei3crane,
SIBIISTFOTCS] PEaTbHBIMUA O9araMy dKOJIOTHIECKOH yrpo3bl. [1o ypoBHIO
ONACHOCTH OHM Pa3/IeiCHbl HA TPU KaTErOPUU:
® TIepBas YYUTHIBACT MOTEHIIMAIBHYIO OIMTACHOCTh KaTacTpOpUIeCcKo-
IO MPOPbIBa XBOCTOXPAHUIIHUIL, MOCIEICTBUS KOTOPOTO MOTYT BbI-
3BaTh HEMEJICHHBIC 1 MHOTOYHCIICHHBIC YEIOBEUECKUE KEPTBBI;

® BTOpas KaTETOPHUsS XapaKTEPU3YETCS OMACHOCTBIO, KOTOpasl CIIO-
coOHa TIOBHSATH HA 370POBHE HACECIICHUS U BBI3BATH MPEXKICBpE-
MEHHYIO CMEPTh;

® TpEeThsl MOXKET MPHUBECTU K IKOHOMUYECKOMY, COLUAIBLHOMY WJIU
9KOJIOTHYECKOMY KPHU3HUCY, YTPO3€ 37A0POBBI0 U OJIAroCOCTOSHUIO
HaceleHUsl.

VYpau B KbIpreizcrane Hauaau J0ObIBaTh C CEPEAUHbBI COPOKOBBIX
TOZIOB TIPOIIJIOTO BEKA IS Pealn3allid COBETCKOW SACPHON IIpo-
TrpaMMBbI 1 00ECTIEUEHHS CHIPhEM CTPOMBIITMXCS TOT/Ia aTOMHBIX AJIEK-
Tpoctannuii. Paspaborka ypana B KeIpreizcrane mpomoimxanack 10
1968 rona. 3aTeM 10 HEU3BECTHBIM IPUYMHAM PYIHUKHU OBUIN 3aKPbI-
ThI, OTHAKO OCTATMCh XBOCTOXPAHUIIUIIA, KyJa CKIIaIbIBAIUCH YPaHO-
BbIC 0TX0/bI. OO YPaHOBBIX XBOCTOXPAHIIIUIIAX KaK yTPO3€ SKOJIOTUH
Bcel [lenTpanbHOl A3uMM 3aroBOpPUIIM BCEro JecsATh JeT Hazana. Ho
M3-32 CKYIHOCTH OFO/KeTa pecIryOInKy, BIACTH HE CMOTIIH CBOEBpe-
MEHHO OTpEarupoBaTh Ha ATH yrpo3sl. [lorToMy K mpoueccy HelTpa-
JU3alHUU JAaHHBIX 04aroB HKOJOTUYECKON OMacHOCTH MOAKIIOYUIHUCD
MEXIyHApOIHbIC opranuszanuu, Takue kak MATATD u BecemupHsiil
O0ank. OxHako BpeMmsi ObUIO YIYIICHO, W CETOJHS HEHTpalu3alus
ypaHoBBIX 3axopoHeHni KP TpebyeT orpoMHBIX BIOXKEHHI U 3aTpart.
B 2010 r. 6p1TH IPOBEACHBI OOCIEIOBAHNS XBOCTOXPAHUIIHIIL H TOP-
HBIX OTBAJIOB JJIs1 OLICHKU COCTOSIHUS M OIIPEICIICHUS IEPEUHSI IEPBO-
OYePEIHBIX HEOTIOKHBIX MEPONPUATHN POOIEMHBIX YIaCTKOB.
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B pesynprate 0ObeAMHEHHBIX YCHIMHA M CO3AaHUs OOLIMX CH-
cTeM oOecreyeHus paJuallMOHHOW 0e30MacHOCTH TOCyaapCTB-Uiie-
HOoB EBpA3DC Tockoprnoparmuein “Pocatom”, ®enepaqbHbIM Me-
JmuKo-ononornyeckum areHTctBoM (OMBA  Poccum) coBMecTHO
¢ MexrocyaapcTBeHHOH pabodell Tpynnod rocynapCTB-4JICHOB
EBpA3DC pazpaboran npoekT MexXrocyaapcTBEHHOH LIEIeBOH Mpo-
rpammsl “‘PexynsTuBanus Tepputopuid rocyaapcrs-uieHoB EBpA3OC,
MOABEPTLIMXCS BO3ACHCTBHIO YPaHOAOOBIBAIOIINX MPOU3BOACTB”.
HcTtounnkamMu (UHAHCHUPOBAHUS pealn3allH LEICBOM MPOTrPaMMBI
sBIsitoTCs OromkeT EBpA3DC, cpeacTBa MeXIyHapOIHBIX OpraHu3a-
LU, cpeacTBa MHBECTOpOoB M EBpasuiickoro 6aHka pa3BUTHS, Cpel-
CTBa HallMOHAJIBHBIX OokeToB Kbiproisckoit Pecydnuku u Pecny6-
nukn Tampkukucran (Tabmuna 3).

Ocnoguvie 3aepsiznumenu [62,92—105]: B Uyiickoit obmactu —
XBOCTOXPAaHWINIIA, Kapbepbl U OTBaJIbI AKTIO3CKOIO XBOCTOXpaHH-
nuima 1 nocenkoB B Kemunckom paifone; Kapa-bantunckoro ropso-
pynHoro kombuHara, bumkekckoit TOLl, KanTckoro nemeHTHO-IIN-
(epHoro xomOuHaTa, OPIOBCKOTO TOPHO-XUMHUYECKOTO KOMOHMHATa;
Kamxu-Caiickoe xBoctoxpanunuiie — B Mccbik-Kynbekoii obnacty;
Mun-Kyuickoe xBoctoxpanunuiie — B HapbiHckol obnmactu U T.1.
bporiennsle paaiMOaKTUBHbBIE CBAJIKH ONIACHBI €IE U TEM, YTO PALUO-
HYKIUBI [0J] JeHCTBUEM aTMOC(EPHBIX OCAIKOB BBIIECIAYNBAIOTCS
U MUTPUPYIOT B HA3EMHBIE BOAHBIE YKOCUCTEMBL.

Tabmuua 3 — JloneBoe yuactue rocynapcrs-wieHoB EBpA3DC
no peanuzauuu [Ipoexra

Tonesoe yuacTie Honesoe yuyactue
Crpana rocynapets (%) rocy?apCTB }
(TBIC. poCCHIICKHX pyOIIeit)

Poccus 75 756 555,0
Kazaxcran 15 151 311,0
KeIpreizcran 5 50437,0
Tamxuknucran 5 50 437,0
benapych - -

Hroro 100 % 1008 740,0
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B paitone Mun-Kym pacrnonoxkensl 4 3aKOHCEPBHPOBAHHBIX
YPAHOBBIX XBOCTOXpAHMJIHINA, 4 TOPHBIX OTBasa. XBOCTOXPAaHMIIH-
ma Tyrok-Cyy pacnonoxensl B yctbe peku Tyrok-Cyy, Bnajaromiei
B p. Koxo-Mepen u nanee B p. Hapsin u Coipiapbio, 4TO €CTECTBEHHO,
Hebe30macHo AJsl JaHHOW MECTHOCTH.

XBocToxpaHuiuile B ypaHoBoil nmposunuuu Kampxu-Caii Haxo-
JUTCS B 2,5 KM K BOCTOKY OT mnocesnka. C y4eToM BO3MOXHOTO BO3-
JEeWCTBUS MPUPOIHBIX (PaKTOPOB (10K, OTION3HU U CEJIH) OHO Mpe-
CTaBJIAET 3KOJIOTHYECKYIO yrpo3y o3epy Mccrik-Kynb, Haxondmemycs
B 1,5 KM OT OIMIKAaHIINX TTOCEIKOB.

OpJioBckuii TOPHOPYAHBIM KOMOWHAT MOJOXKKJI Havdajio pa3Bu-
THIO aTOMHOHM MPOMBIIUIEHHOCTH IJIsl HY>KA O0OPOHBI M SHEPTETHKH
CCCP u na Hem 6omnee 40 et nepepadaTbiBaIOCh PaJHOaKTUBHOE ChI-
pbe sl MPOU3BOJACTBA PEAKO3EMENBHBIX METAIIOB: 3pOus, Ty/UIuS,
UTTepOusl U OKCUJIOB JIaHTaHa, 1Ie3us U HeoauMa. B urore miomanp
3eMellb, TIOIBEPTIINXCS PaJMOAKTUBHOMY 3arpsi3HEHUIO, COCTABISET
6,5 TBIC. TeKTapoOB, HA KOTOPBIX 3aXOpOHEHO 145 MIIH T paanoaKkTHB-
HBIX OTXOJIOB YPaHOBOI'O IIPOU3BOJCTBA.

Kapa-bantunckuii monuOneHoBbiii 3aBoj (Kapa-bantunckwuii
TOPHOPYIHBII KOMOMHAT) OBLIT MPOU3BOACTBOM, TIepepadaThIBAIOLIIM
ypas. Kapa-bantiuackoe XBOCTOXpaHHIIHIIE aKTHBHO HCIOJIB30BAIOCH
IUTSL CIMBA PaJMOAKTUBHBIX CTOKOB ¢ 1955 mo 1993 roasl. B nmocnen-
Hee BpeMsl M3-3a OTCYTCTBHUS CPEICTB MOHHTOPHHI 32 HUM IIpeKpa-
eH. YpoBeHb paauanuu 3aechk cocrapiset oT 800 go 1000 mkP/gac.
Crnenmanuctel, 00CIEAOBABIIME 3TO XBOCTOXPAHWIIUILE, YTBEPXK-
narot, yTo Kapa-banTuHckoe XBOCTOXpaHHIUILE B T€OTEXHHUYECKOM
wiane ctabunbHo. OTHAKO UMEETCSl ONACHOCTh BIUSHHS U3ITyUeHHS
Ha JIIozieH, MPOXKUBAIOIINX B HEMOCPEACTBEHHOW ONM30CTH OT HETO.
HabmromaeTcst oTprunarensHoe BIUSIHAE KOHIEHTPALUH ypaHa Ha [po-
M3pacTalolye B 3TOH MECTHOCTH PacTEeHHsI: M3MEHSIeTCs X OHOMpo-
OYKTUBHOCTB U MOP(OIIOTHYECKUE CBOMCTBRA.

Xaiinapkanckmii pryTHeld koMOMHaT B KbIpreiscrane Obul
€IMHCTBEHHBIM MOCTABILIMKOM PTYTH JAJIsl BOCHHBIX IIeJIel B CHCTEME
CCCP, xak u Kapamxaiickmii MeTayurypruueckuii koMmOWHaT ObLT
TaKKe eIMHCTBEHHBIM MTPOU3BOAUTENEM CYPbMBI.
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Kpiproizckuii ropaopyanbiii komounar (KI'PK) Obi1 riiaBHBIM
MIPOM3BOAMTENIEM ypaHa B COBETCKOE BpeMs. [lepBoHayaibHO OH OBLI
cBsi3aH ¢ KBIpreI3ckMMU ypaHOBBIMHU PYAHUKAaMHU B SAEPHBIX MOCEN-
kax Maiinu-Cyy, Kamxu-Cait, Hlexadrap u Mun-Kym, rne pyna apo-
Ouiack, U JeNaluCh TEpBbE MIard B 00JACTH XMMHUYECKOTO BbIIIe-
JauyuBaHusl. [lepBUYHBIN KOHIIEHTpAT NepeBO3UIIN Ha caMOe KPYITHOE
npeanpusTue mno nepepaborke ypana B Coserckom Coroze — ['uapo-
MeTaTypruueckuit 3aBoa B I. Kapa-banta, pacnonoxennom B 60 kM
K BOCTOKY OT I. bumikek. Korna ypanossie 3anacel Keipreizctana Obiin
HCTOILEHBI, o0oramienue ypana B I. Kapa-banrta, mpogomxanock u3
Ka3axXxCTaHCKOW M3 pyapl. CeroHs KOHLUEHTpPAT OKHCH ypaHa, IMOJTy-
YaeMbIil Ha 9TOM NPEANPUATHH, UCIONb3YeT ypaH, H100bIBaeMbIi Me-
TOJIOM TIO/I3€MHOT'0 BBIIIENauuBaHMsl Ha npeanpusTusx Kazaxcrana.

KonnuecTBO TOKCHUHBIX TBEP/BIX MPOMBIIIIEHHBIX OTX0/I0B, CO-
JEepKaluX TSKENble MeTalulbl yBenuumiochk Ha 55,7 %. Exeromno
B BOAOEMBI cOPAChIBAIOTCA CTOYHBIE BOJBI CO 3HAUUTEIBHBIM COAEP-
YKaHHEM BPEIHBIX BEIIECTB. XBOCTOXPAHWINIIA U OTBAJIbI TOPHOPY/-
HbIX npennpustaid Keipreizckoit PecnyOnukn comepkar 3HaUNTEIb-
HO€ KOJINYECTBO PaJMOAKTHBHBIX JIEMEHTOB, a TaKXe: Me/b, IIUHK,
cepedpo, KaAMHI, CypbMY, PTYTh, Kee30, (GTOp, MBIILBSIK, TOPHA, Oa-
PUTHI, IMaHUABI U T.IL. [Ipu UX MUTrpanuy no Len Bo3ayx — Boja —
[I0YBa —> PacTEHUs —> JKUBOTHBIE —> YEJIOBEK MPOMCXOIUT UX KyMY-
JALUs B opranusMe. Tskemnble U paJlioaKTUBHBIE METAIIbI SBIISIOTCS
Han0oJee TOKCHYHBIMH.

Kak y»e oTMeuanoch, O0JBIIMHCTBO YPaHOBBIX XBOCTOXPAHHIIHIL
pacoiaokeHo B TOPHOM MECTHOCTH U B OacceiiHaX TPaHCTPaHUYHBIX
pek. [loatomy mobast upe3BbIyaifHasi CUTyalus, HaIpuMep, IPUPOJI-
HBIE MPOLECCHI WU SIBICHUS (3eMIIETPSICEHUS], 0OBaJIbI, OTOJI3HU Ta-
BOJIKH, CEITH U JIp.), HECET PUCK MOTEHIMAIBHOTO PaJIMOaKTHBHOTO 3a-
paskeHHs1 OONBILUX TEPPUTOPHUH C HACETICHUEM B COTHHU ThHICSY JTIOACH.

Bce atu  yrpoxkaromue (akTopbl U HEOIAromnoiIy4HOE Te0dKO-
JIOTUYECKOE COCTOSIHME XBOCTOXpaHwinll KbeIprei3cTana MOTYT BbI-
3bIBaTh KaTacTpopHUUECKUe aBapuM Ha XBOCTOXPAaHMIMILAX. ITO
MIOATBEPKAAETCA aKTHBHU3ALMEH OIOJI3BHEBBIX MPOIECCOB, CEIEBBIX
1 3PO3UOHHBIX siBIeHHH. [ToaToMy mpobieMa IKOIOorHuecKoii oracHo-
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CTHU YPaHOBBIX XBOCTOXPAHWIIUII U 3aXOPOHEHHUE TOKCUYHBIX OTXO/I0B
Ha TEPPUTOPUU PECIyOIMKH MMEET HE TOJBKO HAIMOHAJIBHBIA, HO
U peruoHanbHBIA Xapakrep. [loToMy 4YTO BCe XBOCTOXPaHHWIHUIIA
U TOPHBIC OTBAJbI, 32 HCKIIOYCHHUEM XBOCTOXPAHUJIHUINA IOCENKa
Kamxu-Caii, uMeIOT TpaHCTpaHUYHBIN XapakTep. B coyuae paspyie-
HUS U IEPEMEIICHHUS XBOCTOXPAHWIHUII] B PETHOHE MOT'YT IIOCTPAIaTh:
B Kbipreizcrane — 26 ThiC. 4enoBek, Y30ekucrane okoio 2,4 muH; Taj-
xkukuctane — 0,7 miiH; Ka3zaxcrane oxoio 0,9 MJIH 4elloBEK.

CornacHo oITyOIMKOBaHHBIM JJAaHHBIM B miepuog ¢ 1955 mo 2010 .
B Mupe 3adukcupoano 102 karactpoduyeckue aBapuu XBOCTOXpa-
HWIHI (PUCYHOK &), COIPOBOXKIABIINECS YSIOBEUSCKHMHU KEPTBAMH
Y PUYUHUBIIMME KOJIOCCAIbHBIA YKOHOMUYECKUN U SKOIOTUYECKUI
yiiep0. [IpakTuuecku Kakaplid TOA B Pa3jMUYHBIX CTPaHAX IPOUC-
XOAST aBapUU Ha XBOCTOXPAHWIUILIAX TOPHOPYIHBIX MPEANPUSITHI
U MOCJENCTBUS TUX aBapuil (pa3pylleHuil) CBUAECTEIbCTBYIOT O Ce-
PBE3HOM OMACHOCTH MOAOOHBIX XPAHWJIMIL JJISL JTFOJICH U COCTOSTHUS
OKPY’KaIOLIEN CPENBbI.

OpHOl U3 NOCIEAHUX MOAOOHBIX KaracTpod CTajo pa3pylieHHne
4 okts0pst 2010 T xBocTOXpaHuIHIa AJTIOMUHUEBOTO 3aBoza Ajkai
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Timfoldgyar Zrt B Benrpuu, B paiione r. Aiika. B pesynsrare paspy-
HICHHS TUIOTUHBI IPOM30IILIA YTEYKa OKOJIO | MIIH M® TOKCHYHBIX Be-
IIECTB — KPAcHOTO IIJIamMa, KOTOPBIH 00pa3yeTcsl MPU MPOU3BOICTBE
IJIMHO3E€Ma M IPEICTABISET COO0H I'yCTyI0 CMECh, COAEPIKAILYIO OK-
CHJIBI JIFOMHHUS, XKeJe3a, TUTaHa, a TAKXKE I1EI0Yb U COCTUHEHUS Tsi-
KEIBIX METAJUIOB — MBILIBSKA, PTYTH, CBUHIIA, XpoMa 1 Kaamusi. [1no-
IIab pa3rBa COCTaBuIIa Nopsaka 40 k%, npuuéM ObUIN 3aTOTLICHBI
TEPPUTOPHUHU TPeX OIU3IEKAIIUX TOPOJOB. TOKCUUHBINA MOTOK JOCTHUT
pexu JlyHaii. AHaIU3bI BOJBI B 9TOW TPAHCTPAHUYHON peKe Ha TPETHl
JIeHb I10CJIE IPOPBIBA IIJIAMOB IIOKA3aJIX IIPEBBILICHUE COACPIKAHUS
IETI04H, YTO CO3/1AJI0 YIPO3y BCEl SKOCUCTEME 3TOH PEKH.
CoBpeMeHHOE KpYyITHOMACIITAOHOE TEXHOTEHHOE BO3/ICHCTBHE Ha
reoJIOTHYECKYIO Cpely TOpHBIX TeppuTopuil Kelpreizcrana B mporiec-
ce 100bIuM U TepepabOTKU MOJIE3HBIX UCKOMTAEMbIX, CTAI0 OJHOH U3
MIPUYUH Pa3BUTHS OMACHBIX T€OJOTHYECKHX MPOLIECCOB U SBICHUH —
3TO CIBM)KEHHE U OCEAaHUE MACCUBOB FOPHBIX IOPOX U e opMaiuu
3eMHOH OBEPXHOCTH B 30HE BIIMSIHUS PYyAHUKOB U KapbepOB, CTUMY-
JUPYIOLIME ONOJI3HUA M OTBaJIbl TEXHOTCHHOTO XapakTepa; aBapuH Ha
HA3eMHO-TI0J3¢MHBIX 00bEKTaX MPOMBIIUICHHOCTH; KPUOTEHHBIE (H-
3MKO-T€0JIOTMYECKHE TPOIECCHl Ha BHICOKOTOPHBIX PYIHUKAX U T.1I.
[moGanpHBIE HapyIIeHUS W SBJICHHA B TEOJIOTHYECKOH cpene
OKa3bIBAIOT OLIYyTHMOE JKOJIOTHYECKOE BIIMSHHE Ha BCIO IPUPOIY
n Ku3Hb oOmectBa. OO 3TOM CBHIETENHCTBYET HEOIAronpusTHast
9KOJIOTHYECKAsi OOCTAHOBKA, CIIOKUBILASICSI B TOPOAAX M IIOCENIKAX
Keipreizcrana — Maiinyy-Cyy, Llekadrape, Cymcape, Kamamkae,
Xatinapkane, Kapake, Axtio3ze, Kapabanre, Munkyie, Kane, Kok-
SAnrake,Cymokte u 1p. OcoOyio TPEBOTY BBI3BIBACT KPUTHIECKOE CO-
CTOSIHHE XBOCTOXPaHMJIMIL PaJNOAKTUBHBIX, TOKCUYHBIX U TSKENbBIX
OTXOZI0B TOPHOPYIHOTO TPOU3BOACTBA. B yCIOBUSX CII0)KHOTO TOpHO-
ro penbeda B Koipreizcrane nogapisiomiee OOMbIIMHCTBO XBOCTOX-
PaHWJIMII COOPY)KaJIOCh IMyTeM IEeperopakuBaHus JamOamu caes,
0aJIoK, pyubeB, pycell U oM pek. CreruaaucTsl 00ECIIOKOCHBI TEM,
YTO B I[EJIIX YKOHOMHUH CPEJICTB 3TH OTPAKIAIOIINE U YIEP>KUBAIOIIHE
aMOBI XBOCTOXPAHWIIHII COOPYKAIUCh, B OCHOBHOM, CIIOCOOOM Ha-
MBIBa XBOCTOB C HapallMBaHUEM CTEHKH J1aMObl B CTOPOHY BEPXHETO
Obeda HakomuTENeH OTXO0B U, KaK MPaBUIIo, 0€3 THAPOU3OJISILIUH.
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Kpome TOro, mo MHEHHIO HEKOTOPBHIX 3KCIEPTOB, CYLIECTBYET
OIaCHOCTh MPSAMOI0 3arpsA3HEHHs OKpY’Kalollel cpeabl MpH CKia-
JUPOBaHUH, TPAHCIIOPTUPOBKE M 3aXOPOHEHUH BBICOKOTOKCHYHBIX
BEIIECTB, MCIOJIB3YEMBIX B TOPHOMOOBIBAIOIIEM TPOM3BOJACTBE (Ha-
puMep, paiion mectopoxkaeans Kymrop). K paspsmay monoOHbIX Tex-
HOTEHHBIX KaTacTpOo( MOKHO OTHECTH aBapUU Ha XBOCTOXPAHUIIH-
max, KoTopele uMenu Mecto B Maiinyy-Cyy (1958), Aktioze (1964)
u Cymcape (1994).

CnoxwuBmniicss quc6agaHc TOPHOW SKOCUCTEMBI PACCMOTPUM Ha
npuMepe AKTIO3CKHX XBOCTOXPAHIUTHUII, TA€ HAKOTIHIIOCh 3HAYUTEIb-
HOE KOJIMYECTBO OTBAJIOB, COMAEPIKAIINX TOKCHYHBIE TSIKEIbIE, Pel-
KH€ ¥ paJioaKTUBHBIC MeTauibl. OTX0/bI o0oraTuTenbHON (hadpuku
¢ (pIOTAIMOHHBIM CHOCOOOM OOOTalleHHUsT PyJ OBLTH 3aCKIIAIHPO-
BaHBl B YETHIPEX XBOCTOXpaHWINIIAX. Bce oHU pasmelieHbl B casx
n nox6mHax Bronb p. Knun-Kemun Hemameko oT mocenka AKTIO3.
B mepron WHTEHCHBHBIX MOXKIeH BecHOH 1964 T. CeIeBBIM ITOTOKOM
OBLTO TIpopBaHO XBocTOXpaHwuine No2 B rmocenke AKTIO3 ¥ MUJITH-
OHBI TOHH XBOCTOB AKTIO3CKOM oborarutensHoi ¢adpuku, copepxa-
LIMX TOKCHYHBIE TSDKENbIE, paJIHOAKTUBHBIE U PEKUE METAIUIbI, ObLIH
pasHecensl o Beert Kuun-Kemunckoit nonmHe. 310 yXyAIIUiIo 3Koio-
THYECKYI0 OOCTaHOBKY PErroHa W MPUHECIO 3HAYUTENbHBIE YOBITKH
KoIprei3ckomMy ropHO-METALTyprudeckoMy KOMOMHATY.

Ot1u karactpodbl, Tak ke Kak U B BeHrpun, Obln CBsI3aHBI C pas-
PYLICHHEM YISPKUBAIOIIUX JaMO XBOCTOXPAHWIHUII, YTO B YCJIIOBH-
SIX TOPHOTO penbeda compoBOXIaNOCh (HOPMUPOBAHHEM MOIIHBIX
“paTMOaKTUBHBIX” CEJICBBIX MMOTOKOB, BBI3BABIIUX HE TOJILKO THOCIb
JIECSITKOB YEJIOBEK M PAa3pyIICHHS B HIKEJIEKAIUX I'yCTOHACETEHHBIX
pafioHax, HO W KPYITHOMACIITa0HbIC 3arpsI3HEHUST OKPY’KafOIIeH cpe-
Il PaIMOAKTUBHBIMA W TOKCHYHBIMH OTXOJIaMHu Tepputopuii Keip-
reiscrana, Kazaxcrana u Y30ekucrana.

B pesynsrare aBapuit Ha xBoctoxpanunuiie Ne7 B . Maitnyy-Cyy
13-32 HEOJIArONMPHUATHOTO COYETAHMS YKCTPEMATBHBIX aTMOCQHEpPHBIX
0CAaJKOB W MOBBIIIEHHON CEHCMHUYECKON aKTUBHOCTH BECHBEI 1958
OblIa TIpopBaHa HaMBIBHAs JamMOa 3Toro xpaHmwiuiia. B p. Maitryy-
Cyy 6110 BeIOpOIIIeHO cBBITIe 100 Thic. M palMOAKTUBHBIX XBOCTOB,
KOTOpBIE pacIpOCTPAHMINCH 10 pyciy Ha paccTosiHue 30—40 kM 1 oT-
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JIOKWJINCH HA OPOIIAEMBIX CEJIbCKOX03MCTBEHHBIX 3€MIIIX COCEJTHETO
V36ekucrana. [Ipun MaccoBoM BEIOpOCE B peKy MOCTYITMIIO HECKOIBKO
TOHH ypaHa U JECSITKH T'paMMOB pajius, KOTOPBIE COAEPKAINCh KaK
B JKUJIKOW, TaKk ¥ B TBEPAOH (azax XBOCTOB. ABapHsi, MOCIECICTBHS
KOTOPOH YCTPaHsUIMCh MHOTO JIET, TPUBEJIA HE TOIBKO K THOEIIH IeCsT-
KOB Y€JIOBEK, HO M K PaIMOAKTHBHOMY 3arps3HEHUIO BOJBI M JIOHHBIX
OTJIOKEHUH peKH, MOYBBI, PACTUTENILHOCTH B MIOMME M Ha KOHYCE BbI-
Hoca p. Maiinyy-Cyy.

Bru10 ycTaHOBNIEHO, YTO OCHOBHBIMHU 3arPSI3HUTENSMH OKpYKaro-
el cpesbl, IMEIOIMMHU CKBO3HOM XapakTep, sBIAI0TCA YpaH, CeJIeH
u xpoM (tabmuna 4). HakoruieHne 3HAYUTENBHBIX KOMHUYECTB TSDKE-
JIBIX METAJIJIOB U PaJIMOHYKJIMIOB B [TOYBE U JTOHHBIX OTIOKEHUAX HA
KOHyce BbIHOCa p. Mailnyy-Cyy cBA3aHO ¢ AByMsI TUIIAaMH UX MEPEHO-
ca: MEXaHWYECKHUM (B TOM YHMCIIE 3a CYET pa3pylleHHs 1 IIepeHoca Ma-
Tepuasa U3 XBOCTOXPAHWINII) U MUTpallUell 3JIEMEHTOB B PacTBOpPAX.

B nexabpe 1964 r. mpousonuio karactpoduieckoe CeHCMOCHH-
XPOHHOE pa3pyLICHHUE yAePKUBAIOLIeH 7aMObI XBocToXpaHuiniia No 2
AxTIO3cKOTO pyaHuKa. K MOMEHTY KaracTpodbl B HEM HaXOJHIOCH
CBBIIIE | MITH M? XBOCTOB NepepabOTKH PEAKO3EMEbHBIX AIEMEHTOB.
[To xuMHUYEeCKOMY COCTaBYy aKTIO3CKHE XBOCTBI ObUTH MPEICTABICHBI
COJISIMH TSKEJIBIX METAJIOB C OYEHb BEICOKMM COJIEpKaHUEM CBUHIIA,
LUHKa, MeU, MONNOIeHa, MBILIbsIKa U Oepuiutusi. Kpome Toro, XBoc-
TBI COJEPKaJl TOBBIIICHHbIE KOHLEHTpPAIMU KaJaMHs, BOJIb(ppama,
uTTpud. 13 paguoakTHBHBIX 3JIEMEHTOB XBOCTHI COZIEPKAIM BHICOKHE
KOHLIEHTPALUU TOPHS U LIUPKOHHUS.

Tabmuma 4 — CteneHb BO3IEHCTBHSI OTXOIOB XBOCTOX PAHFITHIIT
Maiinyy-Cyy Ha OKpyKaroUlyo cpeay U 4ejloBeKa

Crenens Buocy6crparst
3arpsi3- ITouBa Bona Pacrenus YeJIOBEKa
HCHUS HOT'TH BOJIOCHI

CupHOE Se, U U, Se Se - -

Cpennee |Cr, Mo, Mn| Cr, As, Mn| U, Mo Cr, As Se, Cr
Co, Ni, . Sb, Fe,

Cnaboe Zn. Pb Cu Ni, Zn Mn, U U
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B pesynbrare TpEX creaylomux Ipyr 3a OpyroM oOpyIICHUH
n3 xBocToxpanunuma B p. Kuun-Kemun Obl1o BBIOPOIIEHO OKOJIO
600 ToIc. M* XBOCTOB. [TOTOKH XBOCTOB, COJAEPIKAIINE TTOBBIIICHHBIC
KOHIIEHTPALIUH TOPUA U TAXKEJBIX METAIIJIOB, B BUJE PAJUOAKTHUBHO-
rO CeJsl PacpOCTPAHMINCH 110 TEPPUTOPUH TPeX MocenkoB: Unpny,
Kuun-Kemun u boponnoit u B nonune p. Kuun-Kemun Ha paccros-
Hue 110 40 kM. OTX0ABI, 3aCKIaIUPOBaHHBIE HA YYACTKE MJIOIIA/IbI0
22 ra, 3arps3HWIM CEIbCKOXO3SIMCTBEHHBIE YIOAbs, HaceICHHBIE
MyHKTHI 001mei momaapio 3600 ra. [TocneactBus 3Toi TpaHcTpa-
HUYHOH KaTacTpodbl yCTpaHSUIUCh B TEYEHHE MHOTHX JIeT. B HacTos-
miee Bpems, T.e. MouTu depe3 50 jeT, oHu MpoJOoIKAIOT OKa3bIBaTh
HEraTMBHOE BIIMSHUE HA COCTOSHUE OKpYXKalollel cpeasl U 370po-
Bb€ HacelleHus, npoxusatoniero B Knun-Kemunckoit nonune, o uem
CBUJIETENBCTBYIOT PE3YJbTaThl KOMIUIEKCHBIX IKOJIOTMYECKUX UCCIIe-
noBaHuii B gonune p. Kuun-Kemun, BeimonHenusix B 1991-1993 rr
u B 2004-2006 rr. yenickoit pupmoit GeoMin. Pesynbrarsl ananu-
30B MOKAa3aJiy, YTO 3arpsi3HEHUs BOJbI, JOHHBIX OTIO)KEHHH, TTOUYBBI
U PacCTUTEIBHOCTH B JIOJIMHE HUXe XBocToxpaHuiuiia Ne 2 xapak-
TEPU3YIOTCS MECTPON accolpanneld pa3IuuHbIX 3JIEMEHTOB (TOPHS,
OepuILIvsl, CBUHIIA, LIMHKA, KaAMHUS, MOIHO/ICHA, CypbMBbI, MBIIIbSKA,
PEAKHUX METaJIOB), TIOJIOBUHA U3 KOTOPBIX SIBISIOTCS 9KOTOKCHUKaH-
TaMu. B HacTos11€€ BpeMs OTHUM U3 [NIaBHBIX MICTOYHHMKOB 3arpsi3He-
Hud B noiime p. Knun-KeMuH sBIAr0TCS OCTaTKH XBOCTOB, KOTOPBIE
nociie aBapuu 1964 1. coxpanunucek no oboum Oeperam pexu. [Ipu
MaBojIKax 3TH 3arpsi3HEHHbIE MaTepualbl MOMAJAT B pEKy, mepe-
HOCATCSA M OTKJIaJBIBAIOTCS Ha I'yCTOHACEJIEHHBIX Y4acTKax KOHyca
BbiHOCA p. Knun-Kemun, nocturas tepputopun Kazaxcrana. B ot1-
yete ¢pupmbl GeoMin mpeacTaBlieH XapaKkTep 3arpsi3HEHHsI PEUHBIX
(mouHbIX) ocankoB B p. Kuuu-Kemun tsoxensimu metammiamu (Pb,
Zn), MpeaCcTaBIAIOIMMHE CO00W Hanbojee TOKCHYHBIE JIEMEHTHI,
KOTOpBIE YIPOKAIOT 310pOBbI0 Jtofiel. [loBbIIEHHbIE conepIKaHNs
Pb, Zn u npyrux TSOKEIBIX METaJIIOB OOHAPYKUBAIOTCS HAa yYacTKe
MPOTSAKEHHOCTHIO 0KOJI0 16 KM — oT KopioHa 110 3anmaiHoi OKpauHsl
cena Knun-Kemun. Huxe cena u 1o rpanunsl ¢ Kazaxcranom co-
nepxanue Pb u Zn ymenbLiaercs.
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Ilocenox Hlexaghmap. B niepron dKCIUTyaTalliy ypaHOBBIX PYyA-
HuKoB (1946-1967 rr.) B nocenke Llexadrap oOpazoBaHo 8 ropHBIX
OTBAJIOB C1a00PaJHMOaKTHBHBIX TOPHBIX MOPOA M HEKOHAWIMOHHBIX
YPaHOBBIX pya, ooumM o6bemom 700 Thic. M>.

Ha moBepxHOCTH OTBajiOB, pacHoOJIOKEHHBIX B HEMOCPEACTBEH-
HOW OJIM30CTU OT KWJIBIX JIOMOB, LIKOJ CPEAHSSE MOIIHOCTH JKCIO-
3UIIMOHHOM J03bI TaMMa-u3rydeHus cocrapisier 60—100 mxP/gac, Ha
AHOMaJIbHBIX y4acTKax — 10 184 MxP/uac u Gonee. He pexynsruBupo-
BaHHBIE OTBAJbI, IJI€ OTCYTCTBYET PACTUTEIBHOCTh Ha TOBEPXHOCTH,
CIOCOOCTBYIOT Pa3BUTHIO BETPOBOI 9PO3UH U MOBEPXHOCTHOMY CMBI-
By MaTepHaJioB OTBAJIOB U UX BBIHOCY Ha TEPPUTOPHIO nocenka. M3-3a
OTCYTCTBHS OTPaXXIEHHI, IPELyNPEeIUTEIbHBIX 3HAKOB H pa30pocaH-
HOCTH 0OBEKTOB, UIMEIOTCS CITy4au UCTIONIBb30BaHUSI MECTHBIM Hacele-
HHUEM COJIEP’KUMOTO OTBAJIOB B KAYE€CTBE CTPOUTEIHHBIX MAaTEpHAIIOB.

[To nanHbIM uccnenoBaHuii MHCTHTYTa MEIULIMHCKUX TpoOieM
toxHoro otaenenns HAH KP, B rpynne nereil HauanbHBIX KJIACCOB,
perynsapHo ynorpebmstomux Bogy u3 p. Cymcap, oOHapykeH BBICO-
KU MPOLEHT 3a00JIeBAEMOCTH SHAEMHUYECKUM 3000M, KOTOPBI BIIO-
CJICICTBUM TIPUBOAMT K TSKEIBIM HAPYIICHHSM YMCTBEHHOTO M (DU3H-
YEeCKOT0 Pa3BUTHS (KPETUHHU3MA) Y JICTEH.

Ilocenox Cymcap. B nocesnke pacnonoXeHbl TPH XBOCTOXpaHH-
nria oouM oobeMoM 4 MitH M3, XBocTtoxpanumuia Nel u 2 3aKkoH-
cepBupoBaHbl, Ne3 He pexylIbTUBHpPOBaHO. B mepuoa skcrutyaranun
pyznHukoB (¢ 1952 no 1957 ) u B HacToslIee BpeMsi XBOCTOXPaHHUIIHU-
a SIBJISIOTCS UCTOYHUKOM CHCTEMaTH4YecKoro 3arpssHenus p. Cym-
cap COJISIMH TSDKEJBIX METaJJIOB (CBUHEL, LIMHK, KaAMHUNA U CypbMa).
B pesynbrare atMoCcepHBIX 0CaIKOB IPOUCXOANUT PA3IOKEHHUE CYIIb-
($UI0B U COeAMHEHUH TSHKENBIX METAJUIOB, IPUHUMAIOIINX PACTBO-
puUMYI0 OpMY, 3arps3HSAIOIIUX TOBEPXHOCTHBIC BOJOTOKH, KOTOPBIE
SIBIISIFOTCS. UICTOYHUKAMH MTUTHEBOTO BOAOCHAOKEHHS AJISI MECTHOTO
HaceneHus. Konnenrpanuu Mapranua B Bojie p. Cymcap npeBbIIaioT
ITJK B 9 paz, kaamus — B 320 pas.

Ha Tepputopun Keipreisckoii PeciyOnuku nHacuutbiBaercst 53
00beKTa, KOTOPBIE HCIIOIB3YIOT B MPOU3BOJCTBE CHIIBHOACHCTBYIO-
LIMe SIOBUTHIE BEIIECTBA, U3 HUX 18 MPOMBINIICHHBIX 00BEKTOB OT-
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HECEHBI K pa3psay XMMUYECKH OMACHBIX. B ciayuae aBapuu Ha 3TUX
00bEKTaxX HaCEJICHHE, POKUBAIOIIECE B HEMIOCPEICTBEHHON OMH30CTH
OT HUX, Oy/IET MOABEPIaThCs PUCKY MTOPAKCHUSI.

Opnolt u3 ocTpeix npodnem B KP sBusieTcst HeoyueT u OTCyT-
CTBUEC YTWIM3AIUU PTYTHCOAECPKALIUX OTXOAOB (PTYyTHBIC JAMIIBI,
TEPMOMETPBl U ApYyrue pryTHhIe mpuOopsl). Hampumep, no 95700
PTYTHBIX JaMmIl (coaepskamux a0 65 r prytu kaxaas) u 1300 pryTHeIX
TEPMOMETPOB (2 T PTYTH B KaXJIOM) BEIOPACHIBAIOTCS M OCTABJISFOTCS
0e3 MpUCMOTpa KaXIbIi TOJ.

Taoosrcuxucman [106—109]

TopHOPYIHBIMU MPEANIPUSITUSIMU PECITyOIUKH HAKOIUICHO Oojiee
200 MIH T pa3NUYHBIX BUIOB OTXOJOB B XBOCTOXPAaHWJAIIAX, OT-
Bajax, IuiaMoHakonuteasx. M3 22 xBoctoxpanwnuin 14 HaxomsTcs
B YJIOBJICTBOPUTEIILHOM COCTOSIHUH, 8 — TPEOYIOT CpOYHON peaduiu-
Tauuu. KomoccanbHyr0 9KOIOTHUECKYI0 OMACHOCTh MPEACTaBIoT 11
XBOCTOXPAaHUJIUII YPAHOBOTO MTPOU3BOJICTBA, ITI€ HAKOILJICHO 55 MIIH T
0TX0A0B. Ha 3TuX u mpuierawmux K HUM TePPUTOPHUSIX yrpo3a KO-
JIOTUYECKON KaracTpo(bl yCyryOnsieTcsl pa3pylIeHHEM XBOCTOXpa-
HUJIUII U OTBAJIOB BCJICICTBUE CEJIEBBIX SBICHUN, PA3MBIBOB BOAAMU
BPEMEHHBIX [TOTOKOB, BETPOBOM 3pO3UH.

Ha tepputopuun CCCP Haxoauioch MHOXKECTBO TaK HAa3bIBAEMBIX
“3aKpBITHIX” TOPOMIOB U MOCeNKoB. Ha Bbe3ax u BXOAax B CEKPETHBIC
MIPOMBIIUICHHBIE IICHTPHI, TA€ MPOU3BOAUIN MPOAYKIIMIO BOECHHOTO
Ha3HAYCHUs, OBUIM YCTAHOBJICHBI IOCTBI, BEJICS TOCTOSHHBIA YyYeT
rpakgad. B TamkukucTtane TakUMU CBEPXCEKPETHBIMU TOPOAAMH
obut Taborrap, YkanoBek v moceIok AjipacMaH. YpaH B 3TUX MECTax
no0biBany ¢ koHna XIX Briots 10 90-x rogoB XX Beka. [locne pa3sa-
na Coro3a pyXHyJId U BCE MPOMBILUICHHBIC NpeAnpuiatus CeBepHOro
Ta/pkuKUCTaHa, TAC MPOBOAMIACH MIEPBUYHAS MepepaboTKa ypaHa —
CTPATErU4YE€CKU BAKHOTO CBHIPBS JJI1 BOCHHO-IIPOMBIILIEHHOTO KOM-
mwiekca CCCP. Ha ropHOOOOTraTUTENHHBIX KOMOMHATAX M3 JOOBITOM
PYZbI IOJTyYalld KOHIIGHTPAT, & OTXO/BI NepepaboTKH epeMeIIaanuch
B XBOCTOXPAaHUJIHUIIIE.

Ha tepputopun CeBepnoro TamkukucTaHa OCTajJoCh IECATH
KPYIHBIX YPAHOBBIX XBOCTOXPAHWIHILI, IPEACTABISIONIUX CEPHE3HYIO
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OIAaCHOCTb Il OKPYKAroIIel Cpebl U )KU3HHU HaceJeHHUs] He TOJIBKO
OnM3NeKarX ropoJoB U cell, HO U Bcell LlentpansHoit A3un. OHun
HaXOAATCS BOJIHM3H KPYMHBIX BOZ0eMOB: KalipakkyMCKOro BOZOXpaHu-
JIMIIA ¥ TpaHcrpaHuyHoU p. ChelpAapbu, MPOTEKaIoed Mo TeppUTO-
pun Y36ekucrana, Typkmenucrana u Kazaxcrana.

C 1999 1. XBOCTOXpaHMIIMIIE MPAKTUUECKH HE SKCIUTyaTHPYeTCs.
B cuny aTHX NpUYMH MPOU30ILIO0 BBICBIXaHUE €T0 Yallll, U BO3HUKIA
peanpHasi yrpo3a pazHoca paAMOaKTUBHOW MBUIM Ha ONM3IeKaIne
teppuTopur. C 1EIbI0 YMEHBIIEHHS ONTACHOCTH TAKOTO PaJilOaKTHB-
HOTO 3arpsi3HEHUS] 4acTh TEPPUTOPHH ObLIa 3acesiHa KaMBIIIOM, 4TO
[I03BOJIMJIO HE JIOMYCTUTh pa3HOCa paAM0aKTUBHOIO TIECKa 32 IIPEEIbI
CaHUTApPHO-3aLUTHOIN 30HBI XBOCTOXPAHWIUINA. Y UNUTHIBas PacIoio-
»eHue Jlermaiickoro XBOCTOXpaHWINIIA U €T0 HBIHEIIHEEe COCTOsSHUE,
CYLIECTBYET peajibHasl OTaCHOCTb 3arpsI3HEHUS MOJ3EMHBIX U ITOBEPX-
HOCTHBIX BOJl XUMHUYECKHUMH COCTABISAIOLUIMMH PaINOAKTUBHBIX OTXO-
J0B. YUUTBIBAS UX OOJBIION 00bEM 1 OJTU30CTh HACEIEHHBIX ITyHKTOB —
B 9 kM OT p. ChIplapbl — MOYKHO CJIEJIaTh BBIBOJ O TOM, 4YTO JAaHHBIN
00BEKT MpeACTaBiIsIeT cO00M peasbHyI0 YIpo3y OKpYXKarollel cpenae
U 3/10pPOBBIO HAceNeHHsI 00JacTH.

OHkojornueckue 0oe3Hu B 3TOM pailoHe TroJ OT rofa ‘“MoIo-
netor”. Cranu cTpafaTh PakoBbIMH 3a00J€BaHMSMH U IMOAPOCTKH
15—16-netnero Bo3pacra. Kpome oHKonmorndeckux 3aboieBaHuii Hace-
nenue [03u€H cTpasaet renatuToM-A, TyOEpKyIe30M, SXHHOKOKKO30M.

[lo MHEHHIO HE3aBUCHUMBIX 3KCIEPTOB, JKOJIOTMUECKHH pPHCK
yBEJIMYMBAETCA U3 TOJa B TOfi, CO3/laBasi peajbHYI0 OMAaCHOCTH pa-
JMOAKTHBHOTO 3arps3HEHHs] OOIIMPHOW TEPPUTOPHUH BOKPYT XBO-
CTOXpaHW/IMINA, a TMONaJaHHe paJNOAKTHBHBIX BELIECTB B CElb-
CKOXO3SIICTBEHHYIO MPOIYKIIHIO, BBIPALIMBAEMYIO B OKPECTHOCTSIX
XBOCTOXPAaHWIINIIIA, MOXKET MPUBECTH K PaJHOAKTUBHOMY OOIyUSHHIO
3HAUUTETHLHOM YacTu HaceleHHs 00JIaCTH.

VY 1. Tabomapa HaXOAATCS YETHIPE XBOCTOXPAHWIUILA, PACIONO-
YKEHHBIE Ha PACCTOSHUH OT MOJYKHUJIOMETPA 10 YETBIPEX KUIJIOMETPOB
OT aJIMHHHUCTPATUBHOIO LieHTpa. Ha ocHOBe coOpaHHBIX MaTrepuaioB
W aHaJIM3a MEJUKO-IeMOrpaMuecKX MoKa3aTeaeld COCTOSHUS 310pO-
Bbst HaceneHus 3a 1997-2007 rr., MOXKHO CAeNaTh CIEAYIOUINE BHIBOIBI:
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e 3a nociegaue 5—10 nmeT HaOmIOmaeTcs pocT yucha 3aboseBaHHUN
CPeIy HaceleHHUs, a TAKKe YyBEJIWYEHHE MEPTBOPOKACHHBIX -
Tell. [1o MeaNKO-CTaTUCTUYECKNUM TaHHBIM MIIQJICHIIBI POXKAAIOTCA
C BPOXKJICHHBIMH AHOMAJIUSIMH, Yallleé BCEro, He COBMECTUMBIMU
C J)KU3HBIO;

e 510 85 % OepeMeHHBIX JKCHUIMH CTPajaloT aHeMHUEll B Mepuon
OepeMeHHOCTH, Y 0oJiee TTOJTOBHHBI )KEHILIUH OTMEYAIOTCs SIBJIC-
HUS YI'PO3HI ee pepbiBanus, Oonee 64 % HOBOPOKAESHHBIX CTpa-
narot ManokposueMm. B 2000 1. 48 % Bcero HaceneHus ropoja
U B HacToslee BpeMs — Oojee 62 % mopaskeHbl SHIAEMUYECKUM
3000M. B 2007 r. B roposie BhISIBICHO 79 OOJIBHBIX C aKTUBHOM
(dbopmoii TyOepKyne3a, HECKOJIBKO CIIy4aeB ¢ OHKOJIOTUYECKUMHU
3a00JIeBaHUSIMU PA3IMYHBIX OPTaHOB, @ 9TO — OAMH M3 CaMbIX
BBICOKMX MoKazareineil B Corauiickoid obiactu M3 pacyeTa Mo
YUCJIEHHOCTH HaceneHus. B xBoctoxpanmnumax Corauiickont
obnactu xpanutcsi 6onee 450 MIH T OTpabOTAHHBIX pagHOaK-
THBHBIX OTXOJZIOB.

V3oexucman [2, 3, 5, 33, 34, 100]

Esxeronnelii 00beM 00pa3oBaHMs OTXOIOB MPOU3BOACTBA H T0O-
Tpebnenusi cocrapisier 6onee 100 mun T. OcHOBHas macca oOpa-
3YIOIIMXCS B CTpaHEe OTXOIOB HMPUXOIUTCS Ha TOPHOAOOBIBAIOLIYIO
U TepepadaThIBalONIy0 MPOMBIIIIEHHOCTh. B XBOCTOXpaHHMIUILAX
pa3MeIeHo CBhIIIe 1, 3 MIIH T, K HUM €XKeTOIHO J00aBseTcs 42 MITH
T 0TX0710B 1 300 TBHIC. T IITAKOB METAJIITYPrHU€CKOT0 POU3BOACTBA.
JloOblya paaroakTUBHBIX Py Ha TEPPUTOPUH PECITyOIMKH IpUBEIa
K (hopmMupoBaHHuiO 0Koio 150 y4acTKOB paJlOaKTHBHOTO 3arpsi3He-
HUA, B TOM uncie 18 — Ha TeppUTOPHSX, NPUIIETAIOIINUX K HACEJIEeH-
HBIM ITyHKTaM. B pesynbrare 30-1eTHel 3KcIlyaTalluu ypaHCOAEp-
XKalux pya ObUIO HAKOIIIeHO 62, 7 MITH T 0TX010B. TOJIBKO Ha OTHOM
MECTOPOXKACHUHU YUKYIYK CKOMUIOCH 23 oTBaja 3a0aJaHCOBBIX PYA
C CyMMapHbIM O0BEMOM 3aCKJIAJMPOBAHHBIX PaJWOAKTHBHBIX PYI
OKOJIO 3 MJIH T.
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4.3. Painoskosiornyeckoe Bo3eiicTBHe YPAHOBBIX

npeanpusaTuii [33, 100-106]

Keipreisckas Pecnyonuka yaaciemoBana or CCCP HeckoiabKo
XBOCTOXPAaHUJIUII, PACTIONOKCHHBIX Ha pyaHWKax (Tadmmma 5). He-
KOTOpPBIE XBOCTOXPAHHJIHINA W OTBAJIbl, 00pa30BaBIIMECs B MPOIECcCe
MPOM3BOJICTBA TSKEJIBIX METAIUIOB U JTIOOBIYM YIVISI, TAKKE COZICPIKAT
panuoakTUBHBIC BeliecTBa. [lo OoQUIMANEHBIM JIOKYMEHTaM paid-
oH Maitnyy-Cyy ObUT ompeneiieH Kak HanmOoJiee OMacHBIA YIacTOK

B KbIpreizcrane.

Tabnuma 5 — OcHoBHEIE pyaHUKH B KbIprBI3cTane
(npasutensctBo KP, 1999)

O6nacTu, ropoaa
U TIOCEJIKH

barkenckas:
nrr. Xaigapka

rrt. Kagamokai

xananabanckas:
Maiinyy-Cyy
exadrap

Cymcap

Tepek-Cait
Omickas: Kagamokait

CoBeTckuit

XalgapkaH
Yopaii
Hapbinckas: Mun-Kymn
Makwmain
HUccpik-Kynbckast:
Kamxu-Cait
Uyiickast: AKTIO3
Kapa-banra
Bcero

Ne

oT-

13

41

Ne xBo-
cTOXpa-
Bajia HMJIMIIA

2

23

N R W W

N A==

—_

57
77

[lepuon

JKCILTyaTaIuH,

rong

1942—nevicTB.

1937 —neiicTB.

1946 — 1968
1946 — 1967
1950 - 1978

1954 — neicTB.
1953 — pevicts.

1950 - 1971

1967 — neiicts.
1967 — neicTB.

1955 - 1969
1986 — nmeicTB.
1949 — 1967
1942 — 1978

1955 — neicTB.

Mumnepaisl

Tsoxenbie
METaJIIbI
Tsoxennie
METaJLIbI

VYpan

Ypau
Tsoxemnbie
METaJTBI

Cypsma
Cypsma
Tsoxenbie
MeTaJJIbI

PryTh

PryTh

Ypan

3onoto

VYpan (yroib)

Penkue 3emiu
VYpaH, MoubOIcH



[ToreHnmanbHble Yrpo3bl OT XBOCTOXPAHUIIMIL, PACTIOIOKEHHBIX
B noiiMe p. Maiinyy-Cyy, Takxe MOT'YT OBITh BBI3BaHBI PHCKOM UX pa3-
PYLISHHS, HAIPUMEP, OT OMOI3HS, KOTOPBIH MOXKET ITPOCTO MEPEKPHITH
PEKY U 3aTOIHUTh XBOCTOXPAHMIIHILA, PACIIOIOKEHHBIE B BEPXOBbE.

B Kazaxcrane u KbIpreizctane MMeroTcsi OOIMPHBIE TEPPHUTO-
pHUH, CEPBE3HO 3apPAKEHHBIE TEXHOJIOTMUECKH YCHIEHHONW €CTECTBEH-
Holi pagnoaktuBHOCTEI0 (THOPM), mosTomMy OueBHAHO, YTO OTCYT-
CTBHEC YMNpPAaBICHUS BOJHBIMH pecypcamMH B OOJBIIMHCTBE pailOHOB
MOJKET TIPUBECTH K PACIPOCTPAHEHUIO 3arpSI3HEHMS 32 TIPEEITbl yKe
3arpsi3HEHHBIX TEPPUTOPUH (YUUThIBAsl HAIPaBICHUE PycClla PEK, Teue-
HUS TPYHTOBBIX BOZ). Meroluecs JaHHbIe CBUAETEILCTBYIOT O TOM,
YTO OOJIBIIMHCTBO MPOOIEM SABISIETCS PE3YJIBTaTOM PaOOThI OBIBIINX
MPEANPHUITUH 110 JOObIYE U MepepadoTKe ypaHa.

OcHOBHasE 4acThb TOKCHYHBIX OTXOJIOB HAaXOAWTCA Ha TEPPHUTO-
pun Mccwik-Kynbekoii, barkenckoit n Ixanan-Abanckoit odnactei.
B barkenckoil oOmacTu TIaBHBIMH HCTOYHHKAMH WX OOpa30BaHI
SIBISIFOTCSL XalgapkaHCKuid pTyTHeIM u Kagamokaiickuil cypbMSHON
koMOuHatel. B Mccpik-Kynbekoii 0051acTi KOJIM4EeCTBO OTXOA0B PE3KO
BO3pociio ¢ 1997 1. B CBSI3U ¢ BBOJOM B ACHCTBHE 30J0TONIEpepadaThI-
Baromiero komOunata “Kymrop”.

K HacrosmemMy BpeMeHH KOJIMYECTBO YUTEHHBIX TOPHOIIPOMBIIII-
JICHHBIX OTXOZOB, XpaHALIUXcsA Ha Teppuropun Ksipreiscrana, mpe-
Beimaer 700 miH M. OcoOyro 03a00UEHHOCTh BBI3BIBAET TOT (aKT,
YTO JaHHbIE OOBEKTHI 3arpsi3HEHUS] OKPYKAIOLIEH CPeAbl HAXOIATCS
B HEMOCPENCTBEHHON OJIM30CTH K HaceleHHbIM myHKTaM: Kapa-ban-
Ta, AkTio3, Mun-Kym, Kamxu-Cait, OprnoBka, Maiinyy-Cyy, Cym-
cap, a 9aCTh HaXOAWUTCS B YepTe HACEICHHBIX MyHKTOB: Maiinyy-Cyy,
Mun-Kym, [lexadrap, Ker3sur-Jxap.

[lo MHEHHUIO SKCHIEPTOB, UMEIOLIMECS B PECIyOIMKEe ypaHOBbIC
“XBOCTBI” HEOOXOJMMO 3aKpBITh M OXpaHsThb. B 3TOH cBs3M, B moO-
CIIeIHME TOABI B paMKax mpoekra BcemupHoro O6anka Obuia mpoBe-
JIeHa peabuiuTanus 3arps3HeHHON Tepputopuu Maiinyy-Cyyiicko-
ro xpocroxpanwiniia. OCHOBHasI 4aCTb OTXOAOB ObllIa IE€peHeceHa
B 0€30TIaCHOE MECTO, YKPETUICHBI Oepera pek U yOpaHbl OTBAIIBI, KOTO-
pbie MOIIIM ObI BBI3BATh OIIOJI3HHU U KaK CJICACTBUE — MIEPEKPBITHE PEK
C MOCJICAYIOIUM CMBIBOM OIIACHBIX BEILIECTB.
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Bonpmmm mpensTCTBHEM NPU PELIEHUHM SKOJOTHYECKHX Mpo-
OreM ABJsIeTCS OTCYTCTBHE HMH(MOPMHUPOBAHHOCTH HaceleHHs 00
OMAaCHOCTH YPaHOBBIX OTXO0B M XBOCTOXPAHMJIMIL PATUOAKTUBHBIX
pyn. Huskas nHGOpMUPOBAaHHOCTD HACENICHHUS O PEalbHBIX Yrpo3ax
XBOCTOXPAaHWIMIL MPUBOAUT K TOMY, YTO >KMTEIH TEPPUTOPHI Tpo-
MBILICHHOH JOOBIYY U NIepepaOdOTKH YPAHOBBIX Py CUCTEMATHYECKH
MIOJIBEPratOTCsl PUCKY PAJUOAKTUBHOTO 3apaskeHHsl. OHU BCKPBIBAIOT
XBOCTOXPAaHWINILA, MPOHUKAIOT B 3aKOHCEPBHPOBAHHBIE YpaHOBBIE
LIaXThl ¥ TOPHBIE BBIPAOOTKH, ACYT CKOT HAa TEPPUTOPHSIX XPAHUIIHLI,
W3BJICKAIOT 3arpsA3HEHHbIC METAILIbI, JIEKTPOTEXHUUECKYIO U KaOelb-
HYI0 NMPOAYKIMIO, MaTepraIbl TOPHBIX OTBAJIOB UCHOJB3YIOT JUISI XO-
3sSICTBEHHBIX U OBITOBBIX HYK. MI3BECTHO, YTO HEPEIKO PauOaAKTHB-
HbIE TPOM3BOJICTBEHHBIE OTXO/BI B . AKTIO3 U I. MUH-Kym1 u apyrux
HACEJIEHHBIX IYHKTaX HCIOJIb30BAJIUCH MPHU CTPOUTENBCTBE JKUIIBIX
1 TIOJICOOHBIX TTOMELICHUH.

B xonmexcme u3znodceHHo20 ebiuie MOJICHO OMMEMUMs €Lle ONHY
Ba)KHYIO MPOOJIEMY — OTCYTCTBUE Ka9Y€CTBEHHOTO U CHCTEMaTHYECKO-
ro oOMeHa nHpoOpMaIyeld 0 peajbHbIX yrpo3ax XBOCTOXPAHMIHL HE
TOJIBKO BHYTPH CTpaH, HO U Ha YPOBHE pErHoHa.

4.4. YesoBek u paananus 106,110 —115]

WNHTeHcuBHAST 1€ATEIbHOCTh BO BTOPOI monoBuHE XX B. TOIM-
JIMBHO-3HEPI€THUECKUX KOMIUIEKCOB, TOMCKH HOBBIX HCTOYHHKOB
SHEPTUH U CO3JaHME HEBUIAAHHOTO 110 CHJIE SAEPHOTO U BOAOPOIHOTO
OpY’KHs IPUBEIM K BOSHUKHOBEHUIO B PA3JINUHBIX PETHOHAX 3€MHOTO
11apa ropHOPYIHBIX KOMOMHATOB MO A00bIUE U MepepaboTKe ypaHo-
BOM M IPYrHX paJuMOaKTHBHBIX pyl. B mcropum pa3BuTHs deioBeue-
CKOH LMBUIIM3ALMH €IlIe He ObIJIO TAKOTO MPELEICHTa, KOIia HayYHbIe
OTKPBITHSA WM Pa3pabOTKH NMPUHOCHIN OBl JUIS JIHOAEH HE TOJBKO
orpezieNieHHble Oara, HO U 3HAYUTENbHYIO YIPO3y IJISl UX 37J0POBBS 1

cymiecTBoBaHUs. [l0cTaTOYHO BCIOMHUThH aTOMHBIE OOMOapANPOBKU
XupocuMbl u Haracaku, ucnbliTareibHble SIAEPHBIE B3PBIBBI, aBAPUH
Ha COBETCKHX U aMEPUKAHCKUX aTOMHBIX MOABOIHBIX JOAKAX, PAIHO-
XUMHYECKOM Mpeanpusituy “Masik”, B UepHoOBIIe, DyKycuMe U Ipy-
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Pucynox 9 — Iyt Murpannu paJuoHyKINI0B U3 00OBEKTOB
YpaH100bIBAIOIIEH TPOMBIIUICHHOCTH B OMOC(Epy W OpraHn3M deJoBeKa

rux ADC, UCTIBITaHUS SACPHOTO OPYXKHUS B PA3IMIHBIX TOUKAX 3EMITH
VHECTH TBHICSIYM ¥ MUJUTHOHBI YEJIOBCUCCKUX KU3HEU WM 3arpsi3HUIH
ouochepy paaTnoaKTUBHBIMH BBICOKOTOKCHYHBIMHU 3JIEMEHTAMU: TIC-
3uem-144, ctpontnem-90, mupkornem-95, pyreauem-106. Yrposa Ta-
KOW JIeATENbHOCTH UMEET HEeTpe/ICKa3yeMble TIOCIIEeICTBUS I BCETO
JKUBOTO (PUCYHOK 9). B TedeHne JeCSITKOB U COTEH JIET YEJIOBEK M3-
BJICKaJl U3 3€MHBIX HEIp ‘TIOJE3HBIE” MCKOIaeMble, HE AyMas O II0-
CJICNICTBUSX, U JIUIIH B CepeArHE U KOHIE XX CTOJETHUS MPHUIILIO TT0-
HUMaHHUE TI100aTbHOM ONTAaCHOCTH dTOU JIEATEITHLHOCTH.

Mautble 70361 paiialiii MOTYT 3aITyCTHTh HE /IO KOHIIA eIl ycTa-
HOBJICHHYIO IICITb COOBITHIA, PHUBOISANIYIO K PaKy WIH K TCHETHYE-
CKHM TOBPSKICHUSIM. BospImme m0361 00ydeHNUsT MOTYT pa3pyIiaTh
KJICTKH, TTOBPEKIATh TKAHW OPTAaHOB M SIBUTHCS NMPUYIMHON CKOPOM
rubenu opranusMa. [loBpekIeHUS, BBI3BIBAEMBIC OOJBITUMHU 03a-
MH OOJTydeHHUSI, OOBIKHOBEHHO IPOSBIISIOTCS B TEUCHUE HECKOIBKUX
4acoB WM JTHEH. PakoBble 3a00eBaHNs, OHAKO, TTPOSBIISIOTCS CITy-
CTSI MHOTO JIET TIOCJIe 0OTydYeHHs, KaK MPaBUIo, HE paHee YeM depes
OITHO-TTBA JCCATUIICTHSI. A BPOXKICHHBIC TOPOKU PA3BUTHUS U APYTHE
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HacJIeICTBEHHBIE OOJIE3HH, BBI3bIBAEMbBIC MOBPEXKICHUEM T'CHETHYE-
CKOI'O armapara, IposBISIOTCS JIMIIb B CIEAYIOIIEM WU IOCIELy-
IOLIMX MOKOJICHUSX: 3TO JI€TH, BHYKH U 00Jiee OTJalIeHHbIE TTOTOMKH
WHAWBUAYYMa, IOABEPTIIECroCs 00IydYeHHIO.

Kpaiine uyBcTBUTENEH K AEHCTBUIO pajHalluy MO3T IJI0Ja, OCO-
OCHHO eci MaTh MOABEPraeTcs OOIYYEHUIO MEKIY BOCBMOH U IISIT-
Ha/LaToi HenesnsiMu OepeMeHHoCTU. B aTOT mepuon y mona Gpopmu-
pyeTcs Kopa TOJIOBHOTO MO3Tra, M CYIIECTBYET OOJNBLION PHUCK TOTO,
YTO B pe3ynbTare oONydeHHs1 MaTepH (HampuMmep, PeHTTeHOBCKUMH
Jy4aMu) POAUTCS] YMCTBEHHO OTCTaJIbI PEOCHOK.

JleranbHO U3y4aB BIUSHUE PAJUALMOHHON OITACHOCTH B PAllOHAX
PaznoaKTUBHOTO 3arpsi3HEHUS ¥ paAHallMOHHON 00CTaHOBKH Ha MOKa-
3aTeny 3a00JeBaEMOCTH M CMEPTHOCTH HACEJEHUS, TPOKUBAIOIIETO
B paiioHax pa3MelieHus ObIBIINX MPEANPHUATHI 10 J00bIYe U obora-
LieHuto ypana B Kelpreisctane ObUIO YCTaHOBIICHO, YTO TEXHOTCHHOE
3arpsi3HEHKUE OKPYXKAIOLIEH PUPOJHOU CPellbl TBEPABIMU, KUIKUMU
[IPOU3BOJACTBEHHBIMU OTXOAAMM M BPEIHBIMM [a3aMHU IPOUCXOJUT
U B HacTosiuiee BpeMs. Ha 5To BIuseT He TOJIBKO IIPOBEIEHUE IIOUCKO-
BBIX T€0JIOTOPa3BEJOYHBIX PaOOT, HO TaKke 00bIYa, MepBUYHAS 00-
paboTka 1 nepepaboTKa ypaHOBBIX Py, PaIH0AKTHBHBIX MaTEpPHUAIOB,
MIOJIE3HBIX MCKONAEMBIX, COIEPXKAIUUX PAAUOHYKIUABI, KOTOPbIE 3a-
IPSI3HSIOT TI0YBY, BO3YX, BOAY OTKPBITBIX BOJOEMOB, UCIIOIb3YEMbIX
HAaceJIeHUeM, IIPU OTCYTCTBUU BOAOIPOBOAOB. He pexynsruBupoBaH-
HBIE TBEPAbIC PAJUOAKTUBHBIE OTXOAb! B OTBAlIaX U XBOCTOXPAHUIIU-
1[aX CMBIBAIOTCS BHU3 110 CKJIOHAM B OTKPBITHIE BOJOEMBI IIPU aTMOC-
(epHBIX 0caaKax, cenax, MaBoAKax U o0Banax B 1. AKTi03, MuH-Kymr,
. Maitnyy-Cyy 1 qpyrux pernoHax.

YCTaHOBIIEHO, YTO COAEPKAHUE YpaHa B TKaHAX Pa3IUYHbIX BH-
JIOB JKUBOTHBIX, BBIPAILICHHBIX B OJHUX U T€X K€ YCIOBMSX, OTJINYa-
ercsa. OBIAM CBOMCTBEHHO OoJiee BHICOKOE HAKOIUICHHE ypaHa, YeM
KOpoBaM. AHaJIN3 TaHHBIX MO COAEPKAHUIO ypaHa y *KMBOTHBIX pa3-
HBIX TEOXMMHUYECKUX MPOBHHIMH MOKA3bIBAET, YTO HaHOONIbIIEE €To
cojiepKaHHWe CBOWCTBEHHO NpoBUHIIMK MuH-Kym.
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4.5. IIpo0saemMbl yiajaeHUs] U TIOBTOPHOH 0TPadoTKH
PaauoaKTUBHBIX 0TX0/0B [116—-126]

WHTeHCcHBHOE Pa3BUTHE MHUPOBOW aTOMHOW SHEPreTHKH CTaBUT
YeJIOBEUECTBO Iepesl HEOOXOANMOCTBIO CO3AAaHUSI CUCTEMBI d(dek-
TUBHOH OXpaHbl OKPY>KaroOILEei Cpebl ¢ LEeJIbI0 CHUYKEHUSI PUCKOB IIPH
nepepadoTKe ypaHCOAepKalLIero Chipbs. 110 MHEHHIO CIIeLMaIiCcTOB
nepepadarbiBaTh CONCPKUMOE YPAHOBBIX XBOCTOXpaHHIHULI B Kbip-
I'BI3CTAHE HE TOJBKO 3KOHOMHYECKH Hellelaecoo0pa3Ho, HO U HeOe3-
ornacHo. Takas mo3uLMs y4eHbIX 00BSICHAETCS U TeM, 4To U3 50 MIIH T
oTx0710B, 80-90 % xpaHsierocst B HUX ypaHa Obu10 u3BieueHO. boib-
11as 4acTh 3TUX KOMIIOHEHTOB C BBICOKMM COJEp)KaHUEM palusl co-
cpenoTodeHa Ha XBocToxpaHwiuimax B I. Kapa-banra. Ecte ypanoBeie
“xBocTbl” B I. Maitnyy-Cyy, Mun-Kyme u Kampxu-Cae. Kpome Toro,
10 MHEHHUIO CIIELUAIUCTOB, IepepaboTKON ypaHOBBIX CBAJIOK HE 3a-
HUMAETCs] HUKTO B MUPE TIOTOMY, 4TO “3TO HE AACT HUKAKOH MOJIB3bI .

[lepepaborka ypaHoBbIX pyd B KbIprei3crane ocymiecTBiIsiach
¢ 1951 mo 1991 r. Ha rugpomeTamryprudeckom 3aBoae (I'M3) Ka-
pabantuHckoro (panee Kuprusckoro) TOpHOPYIHOTO KOMOWHATa
(OAO KI'PK) B 1. Kapa-banra. 3a saTor nepuos 0b1710 00pa3oBaHO
KpPYNHOE XBOCTOXPAHWINIIE PAIHMOAKTUBHBIX OTXOIOB OOBEMOM
>37 MutH M3,

Ha cerognsmuuii nesp 'M3 OAO KI'PK mpousBoauT TOIBKO
JOBOJKY KOHLIEHTPATOB, mocTynamoumux u3 Kasaxcrana ¢ ncrnossso-
BaHMEM METOJa IKCTPAKLMHU, B CBA3M C UYEM MOCTYIUICHHE PaAHOaK-
TUBHBIX OTXOZOB Ha KapThl MUHMMAasbHOE. [Ipuponooxpanusie Mepo-
MPUATHS HA XBOCTOXPAHWINILE NIPOBOISTCS 110 TPEM HAIPABICHUSIM
1 BKJIIOYAIOT B ce0sl 0XpaHy BO3IYLIHOTO OacceliHa OT HbUIeHUs (co-
BMECTHOE CKJIaAUpOBaHue XBOCTOB I'M3 Hu 30JI0IIJIaKOBBIX OTXOJOB
TOLI), oxpaHy HOBEPXHOCTH (CHUKEHUE MOLTHOCTH PaIi0AKTUBHOTO
W3Y4YCHHS IYTEM HCIOJIb30BaHUS PA3IMUHBIX SKPAHUPYIOLIUX Mare-
pHasoB) M OXpaHy MOA3EMHBIX BOJ (MCIOJIB30BAaHUE CHCTEMBI Iepe-
XBaTa 3arpsA3HEeHHbIX Box). OJHAKO, HECMOTPS HA ONPEACICHHYIO
CTaOWIIBHOCTb, JOCTUTHYTYIO B PE3YJbTaTe HMOCTOSHHOIO MOHHTO-
pUHra ¥ HPUPONOOXPAHHBIX MEPONPUATHH, IKOJIOTHYECKasi orac-
HOCTh XBOCTOXPAaHHWJIMILA IO-IIPEKHEMY BbICOKa. JleJI0 B TOM, 4TO
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Tepputopus Keipreisckoii PecriyOniky 0THOCHTCS K MEPCIIEKTUBHOM
penxkometanbHOM TsHb-1IIaHbCKON MeTaNIOreHUYECKON MPOBUHIIMM.
[ToaToMy B TeueHHE AJIUTEIHLHOIO BPEMEHH JKCILTyaTHpPYIOTCS Ta-
KHe KPYITHbIE MECTOPOXKIIEHUS, Kak XahaapkaH (pTyTh), Kagamkaii,
Tepexkcaii (cyppma), Kyreccaii I, AxTio3 (peakne 3emiu, CBUHETII,
MOJHO/IEH, 0JI0OBO, BUCMYT, cepedpo), Kymbens (Bonbdpam), Kasak,
Maiimu-Cait, Jxunsckoe (ypas), Makman u Kymrop (3010710), Kypy-
Terepek (3011010, Meaw), Capsi-/lxa3 (0n0Bo), boopay (cBuHen) u np.
B pesynbrare 310oro Ha 60IBIINX MIIOMAASMX HAKOIHMIOCH 3HAUYNTEIIb-
HOE€ KOJIMYECTBO OTBAJIOB, COJEPKAIINX TOKCUUIHBIE TSKEIbIE, PEIKHE
U PaaAMOAaKTUBHBIC METAJJIbl, KOTOPBIE SBISIIOTCS MOTCHUUAIbHBIMU
oJaraMu KaracTpo(huIecKux SBICHHA.

B Hacrosiiiee Bpemst B MUpE MCIIONB3YIOTCS TP OCHOBHBIE CIIO-
coba cTa0uaM3alMu: IOKPHITUE XBOCTOB HHEPTHBIMH IOPOJAMHU
Y TIOYBEHHBIMU TPYHTaMH; BHECEHHE B TTOBEPXHOCTHBIN CION XUMHU-
YecKUX (111 HeHTpaiM3aluh) U BSOKYLIMX BELIECTB; 3aKPEIUICHHE
XBOCTOB PacCTHUTEIHHOCTHIO (OMOIOTHYeCcKasi peKyIbTHBALIHS).

T'opubim 6ropo CLLIA pa3zpaboTtaHsl jBa OCHOBHBIX CIIOC00a 3aKper-
JICHHSI TTIOBEPXHOCTEH XBOCTOBBIX OTBAJOB — XMMHKO-BEI€TaTUBHBII
U xumuueckuil. Pa3paboTaHHbI XUMUYECKHIA Tpenapar mpeBpaact
TOKCHYHBIC HMJIKHE OTXOAbI B MHEPTHYIO TBEpAYyIO Maccy 3a 1-2 cy-
TOK. DTOT IpemnapaT MpoIleN YCHeIIHbIe HCITBITaHuUS [0 OTBEPKACHUIO
XKHUJKUX OTXOI0B TOPHO-000TaTUTEIbHBIX IPEATIPUATHI B AHIVIHU.

B Kanane ucnipiTan crmoco6 TiiareabHOr0 CMEITHBAaHNS OTBaJILHO-
ro Marepuasa ¢ U3BECTHSIKOM (CTeleHb HeUTPaTH3alliH IIOBBIIACTCS).

B ABcTpanuu 11 3aKpensieHns: HOBEPXHOCTH XBOCTOXPAHUIIHIL
HCIOJB3YIOT TPyOble TOPOABI M CHIMy4YHE TPYHTHI, PaCTUTEIHLHOCTD
1 XUMHUYECKHUH criocoO.

W3BecTHBI Tak)ke METOABI yIAAJEHUS PaJNOAKTHBHBIX OTXOOB
B MOPCKYIO Cpeflly C IIEJIbI0 MX 3aXOpPOHEHMs, KOTOpPbIE B TEUECHHE
MHOT'HX JIET OCYILECTBISIIOCh CTPAaHAMH, UMEIOLMMH SIIEPHYIO SHEP-
TeTHKY. 3HAUYUTENbHOE KOJIMYECTBO YIAKOBAHHBIX PaJlOaKTHBHBIX
oTxo0B Oosiee yeM Ha 50 CTaHLUSIX 3aXOPOHEHHS ObLIO COPOIIEHO
B BOJIbI CEBEPHBIX YacTeil ATiianTiudeckoro u Tuxoro okeanos. [lepBas
orepanysi Mo 3aXOPOHEHHIO OTXOIOB B TBEPJAOM BHJE MMeENa MECTO
B 1946 1. Ha cTaHIIMU B ceBepo-BOCcTOUHOM yacTu Tuxoro okeana, B 80 km
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ot nobepexbst Kanudopuuu. [locienusss u3BecTHast onepamus IO
cOpOCy yIaKoBaHHBIX TBEP/BIX OTXOIOB 3alaJHBIMHU CTpaHAMH ObLIa
ocymecTsiena B 1982 . Ha craniuu B 550 kM 0T moGepesxbst EBporb
B CeBepo-Boctounoit Atnanrtuke.

3axopoHeHHe PaJHOaKTUBHBIX OTXOJ0B B MOPE MPOU3BOAMIOCH
u B CCCP B TeueHHe ATUTEITHLHOTO BpeMeHH (¢ 60-X TOJI0B MPOIILIOTo
Beka). B mopss CCCP HenmocpeacTBEHHO CIMBAIIUCEH KUAKUE PaJIAoO-
AKTUBHBIC OTXOJIbI HU3KOTO YPOBHS, COpachIBAIMCh TBEPIIbIC PaJIAO-
AKTUBHBIC OTXO/BI (KaK yHMakoBaHHbBIE, TaK W 0e3 YIaKOBKH, B BHUJIE
OTJENBHBIX KOHCTPYKIUN U y3JI0B 00opynoBanwmsi). Ha Mmopckoe qHO,
[OCJIe TIPEIBAPUTEILHON TOATOTOBKH, COpPachIBAIMCH U aBapPHUHBIC
SIIEPHBIC PEAKTOPHI, KaK C OTPaOOTaBIIUM SIEPHBIM TOTUTHBOM, TaK
1 0e3 Hero (a TakKe LEeNbIe PEaKTOPHBIE OTCEKH aTOMHBIX MOJBOAHBIX
JIOJIOK, W JTaYKEe aTOMHAsl ITOJIBOTHAS JIOJIKA TIEITUKOM ).

Bmiors 10 1972 1. He ObUTO MEXIYHAPOIHBIX COTIANICHUN, pe-
[JIAMEHTUPYIOMIMX COpPOC PaJlMOaKTHBHBIX OTXOIOB B MOpe, W yla-
JIEHHE OTXOJ0B MPOU3BOIMIOCH PA3HBIMH CTPAHAMH B COOTBETCTBUH
C pPEIICHUSMU HAIMOHAJBHBIX 3aKOHOMATENHLHBIX OpraHoB. B 1972 r.
CUTYallis W3MEHIIIACh B CBS3H ¢ pa3paboTkoi “KoHBeHITMHU 1O TIpe-
JIOTBPAILICHUIO 3arPsI3HEHUSI MOPsi COpOCaMH OTXOJIOB U JIPYTHX MaTe-
puanoB” MexayHaponHoil koH(pepennuer B Jlonnone (JlonmoHckas
KOHBeHIS 110 qamnuury — JIKJI).

B Keipreizcrane HauOoJbIIMN Bpe/ B 3arpsi3HEHHE aTMOC(ephI
BHOCSIT HEOPTaHU30BAHHBIC OTKPBITHIC MUCTOYHHUKH MBLICBBIACICHHS,
OCHOBHBIMH U3 KOTOPBIX SIBJISIOTCS IBUISAIINE MOBEPXHOCTH TEXHO-
TeHHBIX MacCHBOB, 3aHUMaromue 10 80 % IUIonaam ¢ HapyIIeHHOH
MMOBEPXHOCTHIO, HA KOTOPOU MO BO3JCHCTBHEM aTMOC(EpPHBIX TPO-
1IECCOB MTPOUCXOAMT TIblIIe0Opa3zoBanue. J[o HacTosmero BpeMeHu 3¢-
(heKTUBHOTO, IKOJOTHYECKH 0E30MacHOr0 M OMOJIOTHYECKH MPOIYK-
TUBHOTO METO/Ia 00CCIBIITMBAHUS HE CYIIECTBYET.

[lennprit Meton — omuH W3 Hambonee >PHEKTHBHBIX METOIOB
0opbOBI ¢ mbuIeoOpa3oBaHueM. VcmbITaHUS 3TOrO METOfa, MPOBE-
JICHHBIE B PA3IMYHBIX IaXTaX, MTO3BOJIMIH BEISIBUTH €T0O MPEUMYIIe-
CTBa 10 CPABHEHUIO C JPYTUMHU METOJaMH: BbICOKast 3()()eKTUBHOCTb,
nocturaromas 95 %, BbICOKas CMauMBaeMOCTh TIBUIH, CHIDKCHHE
BTOPUYHOTO TbIJICOOpa30BaHUsI, OOJNBIIAs IJIOMIAb KOHTAKTa IEHBI
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C paspyLIEHHON Maccoil u ap. 13 Bcex U3BECTHBIX YCTPOUCTB IS 3a-
KpEILIEHUS IbUIAIIUX IOBEPXHOCTEM, MEHBIIIE BCEr0 UCIOIb30BAIACH
BO3MOXKHOCTb YBEJIMYECHHUS KOHTAKTA YACTUL] IbLISALICH IOBEPXHOCTH
U CBA3YIOILUX BEILECTB.

TakuMm 006pa3oM AJist TOTO, YTOOBI MPEJOTBPATUTH SKOJIOTHUECKUH
KPU3HC, 3aLIUTUTh OKPYKAIOILYIO CPeNy, HY:KHbl YCUIIUS HE OJHOIO
U J1a)Ke HE HECKOJIBKUX TOCYAapCTB, @ BCEr0 MUPOBOTO COOOLIECTBA.

4.6. Mepbl 3a1IMTHI HACEJIEHUA OT paguanum [126—133]

PagnoakTuBHBIE BeliecTBa MOTYT NPOHHMKAaThb B OPTaHU3M de-
pe3 KHIeyHUK (C MUIIe W BOJOW), depe3 NErkue (Ipu IBIXaHUHN)
1 JJa’Ke 4epe3 KoKy NMPH MEANIHHCKOM ANarHOCTHKE PaIoOU30TONIaMU.
B sTOM cityuae nmeer MecTo BHyTpeHHee 00IyueHHE.

Kpome Toro, 3HaunTEeNbHOE BIUSHUE PAJUALUN HA OPTaHU3M de-
JIOBEKA OKa3bIBaeT BHELIHEE OOIyueHHE, T.€. KOIlla HCTOYHMK pajua-
UM HaxoxuTcs BHe Tesa. Hanbonee onacHo, 6€3ycioBHO, BHYTPEH-
Hee o0IydeHme.

1o MHEHUIO CHIEHATNCTOB, YTO eciu Obl pakT Tparenuu Ha Yep-
HOOBUTECKOM ADC HE CKPBIBAJICS, TO MHOTHE KH3HH YAAIOCh OBI CTia-
ctu. [lo3Tomy, X0Ts1 OBl a3bl AMEMEHTAPHON 3aIUTHI OT PaJIUOAKTHB-
HOTO 3arpsi3HEHMs JIIOAW JOJDKHBI 3HaTh 00s3arenbHO. PaccMoTpum
HEKOTOPBIE METObI 3ALIUThI OT PAHALIUH.

Ecnu BBl 0Ka3a/Inch B 30HE palMOAKTUBHOTO 3arpsI3HEHUS], CIIeTy-
€T yexarTh MOoAaJbllIe OT UCTOYHUKA PagHaluy. VICKIIOUUTh JUINTEIb-
HBIH KOHTAKT Balllero OpraHu3Ma ¢ paamo-
AKTHBHBIMHU BEILIECTBAMHU.

[Ipy omacHOCTH BHELIHETO paguoaK-
TUBHOT'O 3arpsi3HEHUS BO3IyXa, TEPPUTO-
pUH HEOOXOIMMO:

e jenarh BIAXHYIO YOOpKy 2-3 paza
B JICHB;

e TpuHUMATh Ayl (0COOEHHO TIOcie
BBIXOZIa Ha YJHIly), CTHpaTh JIUYHbIC
Bemy. PerynsapHo npomeiBath (uspa-
CTBOPOM CJIM3UCTBIE OOOJIOUKHM HOCA,
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a3 U IIOTKH, MMOCKONBKY MPH ABIXaHUU MOCTyHAaeT 3HAYUTEIbHO
OoJiblIee KOTMYECTBO PAAHOHYKIHIOB;

HOCHTBH TEPMETUYHYIO OIEXKIY, JKeJIaTelIbHO XJIOMIaTOOyMaXKHYIO
U BIaxHyo. HaneBars ronoBHOM yOOp ¥ KalIoOIIOH;

OYHCTUTB PAaJUOAKTUBHYIO BOAY;

HCIONB30BaTh B MUILY MOPCKYIO WJIM HOAMPOBAHHYIO COJb, U3
MEHIO yOpaTh phIOy, ¢ (PYKTOB Cpe3aTh KOXKYPY, YBEIUUUThH MPHU-
€M CeJIeHCOAepKAIIMX MPOTYKTOB — IOUKH, CEpALe, Aila NTULIB,
CEMEUKH MOJICONHYyXa. IMEHHO CeJieH 3alUIaeT OT 00pa30BaHUs
pakoBbIX omyxoseil. MHorna cnennaaicTsl peKOMEHAYIOT €CTh Ba-
peHbe, HKEMBI, XKelle U MapMera;

MPUHUMATH 2—3 TaOJIeTKN aKTUBUPOBAHHOTO YIIIS TIepe]l e0H.
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V. BIUSTHUE 3ATPSI3SHEHUHN OKPYKAIOIIEN
CPEJIbI HA OPTAHU3M YEJOBEKA

5.1. Briusinue 3arpsizHeHuii 6Mocgepnl
HA YyeJIoBeYeCKuii opranusm [134-147]

Cpena obuTaHMs 4YelOBEKAa XapaKTEPU3YETCS COBOKYIHOCTHIO
(u3nUECKrX, XUMUUECKUX, ONOJOTMYECKUX M aHTPOIOTCHHBIX (ak-
TOPOB, CIIOCOOHBIX IMPH ONpPENEICHHBIX YCIOBUSX OKa3bIBaTh Mpsi-
MO€ WJIM KOCBEHHOE, HEMEIJICHHOEe MO0 OT/HaJeHHOE BO3JeicTBHE
Ha 37I0pOBbE YEJIOBEKA. BIHsAHME HAayYHO-TEXHHYECKOTO Iporpecca
Ha reorpauueckyto cpeny MPHUBENO K 3HAYUTEIbHOMY M3MEHCHHIO
9KOJIOTHUECKON CUTyallul B MHUpE, KOTOpasi 0COOEHHO 00oCTpHiIach
B [TOCJIEAHNUE TPU-UETBIPE NECATUIETHUS.

Bceemupnast Opranuszaiys 3paBoOXpaHeHHs! BBITYCTHIIA TIEPBBIH
B MHpE OTYET O BIMSHUM 3arpsA3HEHUS OKpPYKaIOILIEH cpeibl Ha Op-
raHusM zered. JIokyMeHT noa Ha3zBaHueM “TIpHMHIMIBI yCTpaHEHMs
PUCKOB JIJI 3710POBbSI JIETE B CBSI3U C 3arpsi3HEHUEM OKpYy Karolen
Cpebl” pacKpbIBAET IPUYMHBI HEYCTOWYMBOCTH JIETCKOTO OpraHu3Ma.

OKoJI0 TpeTH BecexX AETCKUX O0JIe3HEH MOXKET OBbITh CBSI3aHO C He-
OJaronpusATHEIMU (PaKTOpaMH OKPYXKAIOIe Cpeibl — 3arps3HEeHHEM
BO3/1yXa, BOABI M MOUBHI. [lecTunuapl, monajsaonme B ey, a TaKxe
Macca JIpyTHX BPEIHBIX BEIIECTB B OKPYXKAIOMIEH cpeie MOTyT cop-
MHUPOBATh 0OJIE3HH, KOTOPBIE MPOSBATCS YEPE3 MHOTO JIET.

ITo cBugeTenscTBAM MEOUKOB B burikeke 3a001eBaeMOCTh Je-
Tell (0COOCHHO pecnUpPaTOPHBIMU 3a00IeBaHUSIMH, BEI3BAHHBIMU 3a-
IpsI3HEHHEM BO3JlyXa) B LIeHTpe ropoaa Ha 20 % BbllIe, YeEM Ha €ro
nepudepun.

3arpsisHeHHbI BO3AYX pasapaxkaeT OONbIIEH YacThIO JIbIXa-
TEJIbHBIC IyTH, BbI3bIBasl OPOHXUT, sMbuzeMy, actMy. Hapsangy c¢ op-
raHaM¥ JIbIXaHUs 3arpsI3HUTENN [TOPAXKAIOT OpPraHbl 3peHUsi 1 000HS-
HUSI, a BO3ACHCTBYSI Ha CITM3UCTYIO 000IOUKY TOPTaHH, MOTYT BBI3BaTh
Cra3Mbl TOJIOCOBBIX CBA30K. K pasmpakuTensM, BBI3BIBAIOIIUM 3TH
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oonesnu, otnocarcs SO, u SO,, mapsl kucnor HCI, HNO,, H,SO,,
H,S, a3zora, pocopa u ux coennHeHuN.

Oco0eHHO TyOUTENILHO JICUCTBYET Ha YeJIOBEKa 3arps3HCHUE ar-
Moc(hepsl B TeX CiIydYasX, KOTJa METEOPOJIOTHUECKHUE YCIOBHUS CITO-
COOCTBYIOT 3aCTOIO BO3AyXa Haj ropogom. [Ipu m3menennu Temmepa-
TYpBI TyMaH, 3arpsi3HEHHBII ABIMOM (CMOT), BBI3BIBACT Pa3pakeHHe
CIIM3HUCTHIX 000JI0YEK TJ1a3. BprxaeMble KUIKHE U TBEPIbIC aCTUITHI
pasmepom 0,6—1,0 MKM JOCTHTaIOT ajbBEO] U a0COPOUPYIOTCS B KPO-
BH W HAKaIUIMBAIOTCS B TUM(AaTHIeCKUX y3iax. [[pu3Haku u mocien-
CTBUS BO3/ICMCTBHUS 3arpA3HUTENIEH BO3yXa Ha OPraHU3M YeJOBeKa
OOJBIIICH YacTBhIO MPOSBISAIOTCS B YXYAIICHUH OOIIETO COCTOSHUS
3/I0OPOBBSI: TTOABIISIOTCS TOJOBHBIE 0OJTH, TOITHOTA, 9yBCTBO CIIa00CTH,
CHIYKAETCS HITH TEPSETCS TPYAOCHOCOOHOCTS.

B bumkek oxono 90 % nuTbeBoit BOAbI 3a0MpaeTCst U3 O3 MHBIX
TOPU30HTOB, KOTOpBIE TaK)Ke TOABEPKEHbI MAaCCHUBHOMY 3arpsi3He-
HUto. Py ckBasknH B UyiicKoil 00acTy 3aKpBITH M3-32 MPEBBIIICHUS
KOHIICHTPAIIMU BPE/IHBIX BENICCTB B MUThEBOH Bojie. H(pEKITMOHHbIC
0oJie3Hu, epeiaBacMble Yepe3 3arpsi3HEHHYIO BOJY, BHI3BIBAIOT YXY/I-
IIEHUe COCTOSHUS 3A0POBbS, MHBAIUIHOCTH W THOEITh OTPOMHOTO
qucia JroAel, 0COOCHHO JeTeH, MPerMYLIECTBEHHO B MEHEe pa3BU-
TBIX CTPaHax, OOBIYHBIM IS KOTOPBIX SBISIETCS HU3KUH yPOBEHD JINY-
HOW U KOMMYHaJIbHOHM TuTHeHbl. Takue 001e3HH, KaKk OpIOIIHON TH(,
JU3EHTEpUs, XOJepa, aHKUIOCTOMO3 TIEPEIA0TCs YeJI0BEKY MPEkKIe
BCETO B pe3yNbTare 3arpsA3HEHUS BOJOMCTOYHUKOB DKCKPEMEHTaMH,
BBIJICJIIEMBIMU M3 Opranu3Ma OonbHBIX. Uepes Bogy MOTYT mepena-
BaThCs MHPEKITMOHHAS KENTyXa, TYJIIpeMus, BOIHAS JHX0paka, Opy-
Lesie3, TOJIMOMHENHUT.

Boma momuac CTaHOBUTCS HMCTOYHHKOM 3apa)KeHUs 4YelOBEeKa
JKUBOTHBIMHU TapasuTamu-riucramMu. C BOJIOM, 3arpsi3HEHHON (eka-
JMSMH, B OPraHU3M YeJIOBEKa MOTYT MONACTh SHIa HEKOTOPBIX Ma-
pa3suTHYECKHX 4YepBel (KapiIUKOBBIM IeTIeHb, BIACOITaB, aCKapHUIbI,
ocTpuLbl). B kumieuHuke oHM npeBpanaoTcs B napa3utos. Hakowner,
Yyepe3 BOy MHOTA IPOUCXOIUT 3apakeHNe JITMOISAMIE, KOTOPBIE TT0-
paXaroT TOHKUM KUILIEYHUK U NedeHb. KauecTBO BO/BI ONpeAesieTcs
10 HAJIMYHMIO B HEH XUMHUYECKHX BKIFOUCHUH, KOTOPBIC PAHBIIIE BCETO
00HaApY’KMBAIOT HAIITK OPTaHbl YyBCTB — 00OHSIHHE, 3pCHHE.
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HNHorga B NUTHEBOM BOAE BCTPEUAETCS MHOIO COJIEH COJSIHOU
W CEPHOW KHUCIOT (XJIOpUAbl U cyibdarsl). OHU TPUAAIOT BOAE COJie-
HBIH U TOPBKO-COJICHBI MPUBKYC. YHNOTpeOJICHUE TaKod BOABI MpH-
BOAUT K HApYILIEHUIO JEATEIBHOCTU XKEJIyJOYHO-KUIIEYHOIO TPAKTa,
BBI3BIBAET 3a00JIeBaHKE 3y0O0B.

B moyBe xumuuecKue BELIECTBA, B ONIMYUE OT OPraHUYECKUX,
MOMAAAI0OUIMe OT TMPOMBINUICHHBIX M CEIbCKOXO3SIHCTBEHHBIX 00b-
€KTOB, HE TOJIBEpraroTcs pasnokeHuto. OHM HakalMBaroTCs B Hel
U MOT'YT BIIUATB HA IIPOLIECC CaMOOYMIeHus. V3 IOYBbI BPEIHBIC BE-
niecTBa (HEOPraHUIECKOro ¥ OPraHMYECKOTO MPOUCXOKICHUS) U 00-
JIe3HETBOPHBIE OAKTEPHH MOTYT ITOCTYIATh C IOKIEBBIMHU U TTABOJIKO-
BBIMU BOZAMU B [IOBEPXHOCTHBIE BOJLOEMBI U BOJOHOCHBIE TOPU30HTHI,
3arpsi3Hsis BOLY, UCIIOJIb3YEMYHO ISl ITUThSI.

JlnuTesnbHOe COBMECTHOE WM IOCIIEN0BATEIbHOE MOCTYIIIICHUE
B OpraHM3M YeJIOBeKa MaJIbIX 103 MEeCTHIN/I0B (Ha YPOBHSX, HE Ipe-
BBIIIAIONINX YTBEPAKACHHBIX HOPMATUBOB) MOJKET MPUBECTH K UX KY-
MYJISLUHU 1 BOSHUKHOBEHHUIO CKPBITHIX (DOPM MATOJIOTHH.

Psin aBTOpOB OTMEUAIOT BIUSHKE IECTULNAOB Ha MOJIOBYIO chepy
MY>KUUH, HapyLICHUE MEHCTPYaJIbHOIO LIUKIIA Y JKEHIIWH, Pa3BUTHE
HAKJIOHHOCTEH K IMAaTOJIOTMYECKOMY TeueHUIo OepemeHHOCTH. KoH-
uentpauus onpeneneHHbix konnuects JJIT, ITXIII" n nx ananoros
B OpraHu3Me He 00s3aTelIbHO MPUBOAUT K MHTOKCHKAL[MH WU rHOe-
m. Kak mokaspIBatoT HaOIIOACHUS MTOCTIETHHUX JIET, IECTHLUABI MOTYT
OKa3bIBaThb MyTareHHOE JEHCTBUE.

IMoctynuBmwmii B opranusM JIT MOXKET 4aCTUUHO BBIAEIATHCA
C I'pyAHBIM MOJOKOM. MccnenoBaHus MoKas3ald, YTO PYIHBIE ACTH,
MUTAOLIMEeCs MOJOKOM Martepu, nomydanu Oombine JIT B cyrkm
B CpelHEM Ha | KI Macchl, 4YeM B3pOCJIO€ HACEJCHHE C MHILEBbIMU
MIPOAYKTaMU, COACPKALIUMHU ITECTULIUIBIL.

XJ0popraHuvecKkrue MeCTHUUABl CBOOOAHO MPOHMKAIOT dYepe3
IUTaHIETapHBIH Oapbep 1 HAKAIUTMBAIOTCS B IEUSHH M )KUPOBON TKAHH
3apozpiiiei. ConeprkaHue XJIOpPOPraHWYECKUX MECTHIMIOB BO3pac-
TaeT B 3aBUCHUMOCTH OT CPOKOB pa3BUTHs 3apoabliieil. Conepxanue
JAT B TkaHAX MI0Ja yBEIMUYUBACTCA MOCIIE NIEPUOJA IIaHIICHTAllU1
1 0COOCHHO BO3PACTaeT K MOMEHTY POXKACHHs peOCHKa.
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[Natonorus, Bo3HHKaromias moj BiusHUEM (ochopopranmye-
CKUX TIECTHUILUIOB, MPOSBIAETCS B pa3HbIX ¢opmax. MccnemoBanus-
MU YCTaHOBJICHO, UYTO IIPH CKAPMIIMBAHUH KOPMOB, COMEPIKAIIUX ITH
TIECTUIU/IBI, BO3MOYKHO HAKOIUIEHHUE MOCIETHUX B MOJIOKE, OpTaHax
Y TKAHSIX KAUBOTHBIX. bOJIbIIIE BCETO OHM HAKAITUBAIOTCS B YKHPOBOM
TKaHM, TICUCHHU, TTOYKaxX U Mblmnax. [lonagas B opranusm uyenoBeka,
MECTUINIBI HAKAIDTMBAIOTCS B TIOAKOKHOW KIIETYATKe, IMapeHXuMa-
TO3HBIX U APYTUX OpPTaHaX.

HecMmotps Ha pe3koe cokpalieHHe UCTIONb30BaHUS TIECTHIIH/IOB
B CEITLCKOM XO3SIMICTBE PECIyOIUKHU, 3arPSI3HEHHOCTh UX O0CTaTOYHBIM
KOJIMYECTBOM B MIPOYKTAX MATAHUS U 0OBEKTAaX OKPYKAIOIIEH Cpe/IbI
He yMeHbInaeTcs. Hanbosee 3arpss3HEHHBIMHA SIBIISTFOTCS MSICHBIE TIPO-
IyKThl — 2,7 %, Mmonounsie — 1,8 %, pacturensubie Macna — 2 %.

CriekTp BpEIHOTO BIWSHUS MECTHIMIOB HA 3I0POBHE YEIOBEKa
OUYEHB MIMUPOK — OT OCTPOTO OTPABICHUS 10 MyTareHHOW aKTUBHOCTH.
[Ipsimble OTpaBiIeHHS MECTHIHUIAMH OTMEUAIOTCS B MUpPE €KETrOHO
y 2 MJIH 4enoBeK, u3 Hux okosno 50 000 co cMepTenbHBIM HCXOAOM.
B 3aBUCHMOCTH OT CTPYKTyphI 3arpsi3HCHHs MECTUIUIaMU HaOJFo-
JIa€TCsl POCT CEPACUYHOCOCYIUCTON U PHIOKPUHHOM MaTOJIOruu, BCE
OoJiee pacHpoCTpaHsIOTCs aiepruieckue 3aboseBaHus. MyTareH-
Hasl aKTHBHOCTH TIECTUIIUIOB — OJTHO U3 CAMBIX OITACHBIX MPOSBICHHHA
HX OTPHUIIATEIIBHOTO BO3/ICHCTBUS Ha 3I0POBbE YCJIOBEKA U OyIyIIUX
nokosieHui. K uucity Hanbosiee cepbe3HbIX OTKIOHEHHH B COCTOSTHUH
3I0POBBSI JIIOACH, COCTABJIAIONINX CYIIECTBCHHYIO YacTh B OOIICH
3200JIEBAEMOCTH ¥ CMEPTHOCTH, OTHOCSIT BPOXKJCHHBIC ITOPOKU Pa3-
BUTHA. B mporecce m3ydeHus] BIUSHUS MECTUIMIOB HA COCTOSHHE
3JI0POBBSI pabOTAIOIETO HACEICHUs YCTAHOBJICH POCT MECTHLUIHOM
Harpy3ku 3a 5 net no 36 xr Ha 1 ra cempxosyronuil. Temn mpupo-
cta o0rmeit 3aboneBaemoctr HaceneHus coctaBmwi 70 %. B cTpykrype
o01iei 3a00JIeBaMOCTH HA TIEPBOM MECTE HaXOMSATCs OOJIE3HU Opra-
HOB JIBIXaHHS, HA BTOPOM — OOJI€3HH KOXKH, TIOAKOKHOW KIETYaTKH, Ha
TpeThbeM — 3200JICBaHMSI MOUCIIOJIOBOM CHCTEMBI.

Haubomnee cnoxHON mpoOnemMol SIBISIOTCSA “‘OTHANCHHBIE TI0-
CIENCTBUS NEUCTBUS SIMOXUMHKATOB. J[€I0 B TOM, YTO XJIOPOPTaHH-
YECKUE COCJMHEHUS MOTYT IMPHUBECTH K CHIDKCHHIO CIIOCOOHOCTH
K 3a4aTHIO, IUIOI0BUTOCTH, )KU3HECTIOCOOHOCTH MTOTOMCTBa. O0YyCIIOB-
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JICHO 3TO sIBJICHUE BO3ACUCTBHEM MECTHLUUAOB Ha (DYHKIHMOHAIBHOE
COCTOSIHME Pa3IMYHBIX SHJOKPWHHBIX, TOJIOBBIX jkene3 (runodmsa,
LIMTOBHUIHOM KeJe3bl, HAIIOUCUHUKOB).

C ObimosbiMu omxodamu u Heyucmomamy B TOYBY TOTMAIAFOT
00JIe3HETBOPHBIC OAKTEPHHU, KOTOPhIC UIUTEILHOE BPEMsI COXPAHSIOT
CBOIO KM3HECIIOCOOHOCTD. Tak, BO30yINUTENb AU3EHTEPUH COXPAHSET
CBOIO aKTHBHOCTH OoJiee Mecsia, OpromrHoro Tuda — mo 1 roma, a Bu-
pycC MOJIMOMHUENUTA B CTOYHON BOJIE M TIOUBE He THOHET 2—3 Mecsua.
B mouBe mnmuTensHOE BpeMs COXPAHSIIOT JKU3HECTIOCOOHOCTh TaKkKe
siilla TeTbMUHTOB (OBIYBETO HEMHS — § MecsIeB, BIacoryiaBa — Jio
1 roma, ackapug — o 10—13 mer).

Uepes mouBy mepenaroTcs Takue 0cobo OmacHble 3a00eBaHus,
Kak cuOMpcKas s3Ba, carl, Opyleiies, CTOIOHIK U a)e ra3oBasi TaH-
rpeHa. 3apakeHHE JIIONeH KUIICYHBIMA WHGCKIHAMHU (IU3CHTEPUCH
1 OproIHbIM TH(HOM) U SHIIAMHU TeIbBMUHTOB MOTYT MIPOUCXOUTH KaK
IIPH TIPSIMOM KOHTAKTe ¢ OTOPOCAaMU U OTXO/IaMH, TaK U MPH YIOTpe-
OJICHWU HEMBITHIX OBOIIEH. boje3HeTBOpHBIE MUKPOOPTraHU3MBbI, BU-
PYCBI, OaKTEepHH U TeIbMUHTBI MOTYT HaXOAUTHCS B atMocdepe, Boze,
MIOYBE, B TEJIE KUBBIX OPraHU3MOB, B TOM YHCIIE€ U B YEJIOBEKE.

Haubosnee onacHbl BO30yauTenu WHGEKIMOHHBIX 3a00JICBaHUM.
OHM UMEIOT pa3INYHYI0 YCTOMYUBOCTD B OKpYKaromien cpene. Ooxu
CTIIOCOOHBI KHUTh BHE OpraHM3Ma 4YeJIOBEKa BCEr0 HECKOJIBKO YacOB;
HaXoAsACh B BO3IYXE, B BOJE, Ha PA3IUUYHBIX IIPEAMETaX, OHH CKOPO
norn6aror. Ocmanvhslie MOTYT JKATh B OKpYXKarolled cpeie oT He-
CKOJIbKUX AHEH N0 HECKONbKUX JieT. st mpemwux OKpyKaromas
cpena sBJseTCs €CTECTBEHHBIM MecToM oO0uTanus. [ist uemsepmoix —
OCTaJbHbIC OPraHU3MBbI, K IPUMEPY, IUKHUE KUBOTHBIE, SIBIISTIOTCS Me-
CTOM COXPaHEHUS U Pa3MHOKEHUSI.

HcrounrkoM HHMEKIUH SBISETCS M0YBA, B KOTOPOI MOCTOSHHO
00HUTalOT BO3OYAUTENN CTONOHSKA, OOTY/IN3Ma, Ta30BOW TaHTPEHBI U
rprOKOBBIX 3a00neBanmid. B opraHu3m demoBeka OHH MOTYT IOTIACTb
MIPU TIOBPEXKJICHUN KOYKHBIX IIOKPOBOB, C HEMBITBIMH MTPOIYKTaMH ITH-
TaHUs, IPU HAPYIICHUU TPaBUJI TUIHON TUTHEHBI.

Cepbe3Hoe BHUMAaHHUE JIOJDKHO YICNSTHCS BOMPOCAM BIHSHUS
(hakTOpOB OKpY’KaloLIel Cpeabl Ha HAacIeICTBEHHOCTh. [ Ipu 3TOM peub
WJIET HE TOJIBKO O BO3/ICHCTBHHU PAIMOAKTUBHBIX U3ITYUEHHI, HO U XU-
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MHUYECKHX MyTareHOB. MHOI'He BeliecTBa 00JalaloT B JACCATKH pa3
OoJiblIell MyTareHHOCTBIO, YeM panuanus. K Takum BemjecTBam — cy-
MEePMYTareHHbIM — OTHOCSITCS HUTPOCOETUHEHUS (IMITHIOKCHOYTaH,
ypeTaH), MeCTUUXIBI, HUTPAaThl M HUTPUTHI (B COCTaBe yIOOpEHHIA),
a TaKKe OKHCIIBI a30Ta U yIIepoaa, CoAepKaluecs B 0TpaboTaHHbBIX
ra3ax aBTOMOOMIIBbHBIX ABUTaTeneil. OLeHKa ypOBHs T€HHBIX My TaIUH
y 4elnoBeKa OCHOBaHA Ha y4eTe HacCJIeACTBeHHBIX anoManui. [lonara-
IOT, YTO 32 CYET €CTeCTBEHHOT0 MYTAaIlMOHHOTO Mpolecca YejaoBeye-
CTBOM YK€ HAaKOIUIEH OOJIbIION reHeTnueckuii rpys. [Ipeanonaraercs,
4To exeroqHo B oyaymem 0,005 % HOBOpOXKIEHHBIX OyIyT HMETbH Tsi-
XKeJble 3a0071eBaHus, 00yCIIOBICHHbBIE MYTallUSMH KIICTOK.

Kpome kaHLIEpOreHHOTO U MyTareHHOTO BO3AEHCTBHS, MHOTOYHC-
JICHHBIE (PaKTOPBI OKPYKAIOIIEH CPebl SIBISIFOTCSI HEMOCPEICTBEHHOMH
MPUYMHON WM yCJIOBHEM BO3HMKHOBEHUs psiaa 3aboneBaHuid. Pomnb
(axTOpoB OKpYyKaroUel cpeapl O6iaronaps OOMIMPHBIM MTUAEMHUOIO-
THYECKUM HCCIIEIOBaHMUAM HanOojee ITyOOKO M3ydeHa MO OTHOIe-
HUIO, HApUMep, K uiemudeckoit 6onesnu cepaua (MbC).

K uncny OCHOBHBIX (DakTOpOB PHCKA OTHOCST TICHXO3MOLIHO-
HaJIBHBIN CTpecC, KypeHHe, N30bITOYHOE TUTaHUE, BHICOKUI YPOBEHb
XOJIECTepHHA B KPOBH, TOBBILICHHOE apTepUaIbHOE JaBICHUE, H3-
OBITOYHYIO MaccCy Teja, CBS3aHHYIO C HEpPaUMOHAIbHBIM MHTAaHHEM
U MaJONOJBIKHBIM 00pa3oM >KM3HU. OTH (aKTOpbl OBIBAIOT Kak
BHEIIHUMH, TaK U BHYTPEHHHMHU.

Buemnue ¢akTopbl mpeAcTaBlieHbl BPEIHBIMH XMMHYECKUMHU
BelecTBaMu (KypeHUe W U30BITOYHOE MHUTaHUE), (GU3NISCKUMU (TH-
MOAMHAMUSI), OMOJOrHYecKMMHU (akTopamMu (IICUXO3MOLMOHAIbHEIE
Harpy3ku). Bo3HuKaiomue npu 3ToOM M3MEHEHHUs! B OopraHu3me (Ha-
pyLIeHHE JTUIHIHOTO OOMEHa, apTepuanbHas TUIEPTOHHS, MOPQo-
(yHKIMOHAIBHBIE U3MEHEHUSI B MUOKApJle) pacCMaTPUBAIOTCS KITU-
HUIMCTaMH Kak HenocpencTBeHHble npuunHbl MBC, B To BpeMms Kak
Bo3/elcTBHE (DAKTOPOB OKPYKAIOUIEH Cpelbl CUUTAETCS YCIOBHEM
pas3BuTHs 3TOr0 3a001eBaHusl. C THTHEHNYECKOW TOYKU 3pEHHS dIIU-
JEeMUOJIOTHYECKHE HCCIIEAOBaHNs, yYCTAaHOBUBIINE POJb (PAKTOPOB
pHucKa B BO3HMKHOBeHMU M pa3Butuu MBC, Henmp3s cuurtarh 3aBep-
LICHHBIMH JI0 T€X IOp, MOKa He OyAyT BBIPaOOTaHBI COOTBETCTBYIO-
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mwme [TJK u ITY. Yto xacaercst BHyTpeHHUX (PaKTOPOB, TO MO OT-
HOILIEHUIO K HUM CYIIIECTBYIOT COIJIACOBAHHBIE MPEEIBI TOMYCTUMBIX
M3MEHEHHH (110 YPOBHIO apTepraIbHOIO AABJICHHS, COIEPIKAHUIO XO-
JIeCTepUHa B KPOBH H JIp.).

Kazaxcman [89-91, 148]

B 15 ropomax pecnyOnMKH TpenenbHO AOMYCTUMBIA YpOBEHB
3arpsi3HEHH MpeBbleH Oosiee yeM B 2,5 pasa. HauGonpmmii ypo-
BEHb 3arps3HeHUs] aTMOC(EpHOro BO3AyXa OTMEYEH B TOpojaax
Yerp-Kamenoropek (M3A=17,8), Jlennnoropck, LlbivkeHT, AKTOOEC
(M3A=10,0) u B . Anmarsr (M3A=9,0) — ropone ¢ HeOIArONpPUSTHBI-
MU KJIUMaTH4YECKUMH YCIOBUSIMHU JAJISl PACCEUBAHUS BPEIHBIX INPH-
Meceil. Jlomst aBroTpaHciopTa B 3arpsa3HEHUH BO3YIIHOTO OacceiiHa
nocturaet 10 %, a B . AIMaThI 3TOT MOKa3arenb coctasigeT 90 % ot
00IIEropoACKOr0O BaJlOBOTO BRIOpOCaA.

VYkazaHHbIE BpeIHbIE (PaKTOPBl OTPULIATEIBHO BIHSIOT Ha 310PO-
Bbe HaceneHus. Hampumep, B 3arps3HEHHOM 30HE I. AlIMaThl ypOBEHb
3a00J1eBaEMOCTH TIOYTH B JIBa pa3a MPEBBIIIAET KOHTPOJbHBIA. [lo-
BEPXHOCTHBIE BOJOEMBI MAacCHUBHO 3arps3HIIOTCS cOpocaMu XO3sii-
CTBEHHO-(eKalbHBIX U NMPOU3BOJACTBEHHBIX CTOYHBIX BOA, Ha (hoHE
3axJIaMJICHHUS BOIHO-OXPAaHHBIX 30H OBITOBBIMH, CEIILCKOXO3SHICTBEH-
HBIMM U IIPOU3BOJICTBEHHBIMU OTX0JAaMH. OHU SBISIIOTCS TPUUNHON
BO3HHKHOBEHHMS 3a00J1€BaHMI KaK MH()EKIUOHHOH, TaK ¥ HEHH(]EK-
LMOHHOM 3THONOrNK. 32 nocneanue 10 eT 3aperucTpupoBaHO OKO-
710 50 BCIBILIEK, CBSI3aHHBIX C BOAHBIMU (haKTOpaMH Nepenadd. ITH
BCIBIIIKM YacTO HaONIOAanuch Ha TeppUTOpuH KbI3BUIOPAMHCKOH,
I0xn0-Kazaxcranckoii u JKaMObLabckoi oOnacreit. M3-3a miunTenn-
HOTO 3arpsi3HEHHUS IOYB KUJIKUMHU ¥ TBEPABIMH OBITOBBIMHU, CEITBCKO-
XO3SICTBEHHBIMH M TPOMBILUICHHBIMU (B TOM YHCJIE TOKCHYHBIMH)
OTXOAaMH 00pa3oBajHCh AHTPONOTEHHBbIE M OMOXUMHYECKHE MPO-
BHHLIMYU — CBUHIIOBBIE, IIMHKOBBIE, MBIIIBSIKOBBIE U IpyTrHe, 3aHUMAI0-
1I1e 3HAUUTeNbHble TeppuTOpUH. Ha OTAETBHBIX IUIOMIAAAX B OBOIIAX
u Qpykrax copepxkanue ceuHua npesbimaet [1JIK B 10,6 pasa, kan-
mus B 16,8 paza, nunka B 8,4 pasa.

JleTn, MOCTOSIHHO JKUBYIIME B KPU3UCHON 30HE HKOJIOTHYECKO-
ro HeO0Jaromonydusi, OTCTAIOT B (U3MUYECKOM PA3BUTUU OT CBOUX
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cBepcTHUKOB. CTeneHb OTCTABaHUS JJIMHBI T€la Y JE€BOYEK COCTAB-
nset 31,1 %, a y manbuukoB 31,5 %. bonee yem y monoBUHEI neTeil
(54,8—52,2 %) cHWKEHBI U TOKa3aTeId Macchl Tena.

YpoBeHb MUHEpATU3AIIH BOJIbI B paifoHe ropojia Apajbcka B TpH
pasa IpeBBIIacT HOPMY, HUTPUTOB — B 13,6 pasa, sIOXUMHUKATOB —
B 2,3 pasa, HedrenmpoaykToB — B 1,3 pasa.

B Ke13pumopnuHckoii oOmacTa xene3oaepuInTHas aHeMus JeTCKO-
IO HACEJICHHs TPEBBIIIAET OOIIEPECITyOIMKAHCKYI0 3a00JIeBA€MOCTh
B 3,5 pa3a, MPUTOM M ATOT MOKa3aTelb PacTeT exkeroaHo B 1,8 paza.

Cpenu npovnx NpUYKH, BIUSIONIMX HA TIOKa3aTeNb CpeAHeN Ipo-
JOJDKATENBHOCTH KHU3HH, JAJIEKO He MTOCIIEAHEEe MECTO OTBOAUTCS He-
OnmaronpusATHON 3KoorwH. [ IpakTrdecku Bce KpymHbIe ropoaa Kazax-
CTaHa C Pa3BUTON MPOMBIIIIEHHOCTHIO MOTYT OBITH OTHECEHBI K 30HE
9KOJIOTHYECKOTO OCICTBHSL.

B HacTos11ee BpeMst AKUTEIN CEMU INIaBHBIX IPOMBIIIIEHHBIX IO-
ponoB Kazaxcrana (Temuptay, XKeskasran, banxam, Akcy, Jxubac-
Ty3, llaBnomap, Ycth-KameHnoropck) asimar BO3AyXOM, B KOTOPOM
BpPEIHBIE BEIMIECTBA MPEBBIMIAIOT MPEAETHHO JOMyCTUMYIO KOHIIEH-
Tpauuto B 3—5 pas.

W3-3a OTKPBITOTrO XpaHWIHILA CEPhl Y KUTENeH AThIpayCcKoi 00-
JacTy HaOIIOAAIOTCS pa3inuHble 3a00eBaHus. Y padounX, 3aHATHIX
B NIPOU3BOJICTBE AJIEMEHTAPHON Cepbl, B Kapbepax, Ha 000raTUTEb-
HBIX (abpukax, T.e. MOABEPraroIIUXCs JTUTEIBHOMY BO3/ICHCTBHIO
CEpHOM TBUIN, adPO30JIeH AIEMEHTAPHON CEpbl U CEPyCOAEpIKAIINX
ra3oB, HaOMIOMAIOTCS MPOQecCHoHaNbHbIE HHTOKCHKanuu. Mccneno-
BaHUS Bpayell JI0Ka3bIBAIOT, YTO B 3aBUCHMOCTH OT (hOpMBI (CepHas
MbLJIb, CEPHUCTBIN Ta3 M Tp.) MOMaJaHHs CepPbl U JUIMTEIBHOCTH €€
BJIMSIHUSI, MOTYT BO3HHUKHYTh B OpraHM3Me 4YeJOBEeKa 3a00JIeBaHMS
JIIOOBIX OPTaHOB Pa3IMYHON UHTEHCUBHOCTH.

B mocnennme roasr uAET Mporpeccupylomiee pe3Koe yXyaIIeHne
TIPUPOTHOMN CPENbl B CBSI3U C €KETO/IHBIM yBEIMUEHHEM 00beMa J10-
OBIYU U TPAHCIIOPTHPOBKH HEe(TH B peruoHe. 3a00JIeBaeMOCTh KH-
Tenel oueHb BbicoKkas. Camas HU3Kasi CpEeIHsIsl IPOJOJIKUTEIbHOCTD
JKU3HH cpeln Bcex oOmacreit Kazaxcrana mpuxomurcs Ha ATbeIpay-
CKYIO 00J1aCTb.
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[lo yTBepkaeHUIO Bpaueil ATBHIpayCKOro OO0JaCTHOTO POAJIO-
Ma Toibko 9 u3 100 OepeMEeHHBIX JKEHLIMH SBISIOTCS 3J0POBBIMU.
OcrasbHble CTpaJaloT aHEMHUEH U MacCOl Jpyrux 3adoneBanuid. [letn
POXKIAIOTCS € MAToJoruell — 100aBOYHBIE MANbLBI HA PyKax U HOTax,
“BOUBS MacTh”, “3as4bs ryda”, 6one3np [ayHa u 1p., 4acTh HOBO-
POXJIICHHBIX WMEIOT MHOXKECTBEHHBIEC MOPOKHU PA3BUTHS, HECOBMeE-
CTUMBIE C XHU3HbIO. BHEIIHUM (hakTOpOM MyTalnu FeHHOTO alnapara
JeTell Bpaun CUUTAIOT SKOJIOTMYECKOE HEeOIaronoiaydne u “XpoHuye-
CKHi1 sKonornyeckuit crpecc”. Hacenenne Ateipayckoii o0nacTu mo-
CTOSIHHO KOHTaKTUPYET ¢ He(DTENPOAYKTaMH, C IPyTUMH KaHLIEPOTEH-
HBIMU XUMHYECKUMH BEIIIECTBAMHU.

Kak mnoKkaspIBaloT MeIUKO-IeMorpaduiyeckue HCCiIe0BaHMs,
3a mepuon 1990—1998 rr. mokazarenu pokIaeMOCTH, CMEPTHOCTH
1 €CTECTBEHHOTO IMPUPOCTA HACEJICHHUSI UIMEIH HEYKJIOHHYIO T€HICH-
LU0 K YXYIUWCHHUIO: POXKAAEMOCTh HaceJeHHs ATBIpayCKo oOia-
ctu cHusmiack Ha 29,9 %, cMmepTtHOCTh Bo3pocina Ha 37,9 %. Ecrte-
CTBEHHBIN TpUpocT HacesneHus: yMmenbmics ¢ 20 gen. B 1990 r no
9—10 gen. B 1999 1, cMEpTHOCTH B3POCIIOTO HACEICHUS B T€ JKE TOIBI
yBenuamiiachk ¢ 4—7 gen. o 8—10 uem va 1000 HacemeHusI.

3aboneBaeMocTh B KbI3BUIOPAMHCKON 00ACTH TaKkKe OCTAETCs
BBICOKOI, 0COOCHHO I10 YPOBHIO 3200JIEBAEMOCTH aKTUBHBIM TYOEpKY-
ne3oM (167,0 ma 100 000 Hacenenus) oOnacTh TUAUPYET JaKe CPEIU
TaKUX DKOJIIOTHUECKH HEOIaronoiIy4HbIX PErHOHOB, Kak BocTowHo-
Kazaxcranckasa, Kaparannuackas obmactu u . Anmatsl. [Iponosn-
KAeTCsl TeHACHLUS K POCTy 3a00J€BaHUM OPraHOB JbIXaHUS, KPOBU
1 KPOBETBOPHBIX OPTraHOB, CBSI3aHHBIX C KeJ1e304e(UINTHON aHEMU-
€l 1 OTpULATENFHBIM BIMSHUEM HEOIaronpHUsITHBIX 3KOJOTHYECKUX
(axTopoB, OOYCIOBICHHBIX POCTOM IOOBIYH, TepepaboTku HeTu
U raza Ha teppurtopuu obnactu. lllupoko pacmpocTpaHeHsl 3a00Je-
BaHUS HEPBHON M MMMYHHOM CHCTEM, TIOJIOCTH PTa U 3yOOB, KOCTHO-
MBILIEYHON CUCTEMBI M KOXKH.

Kuvipzoizcman [88,148]

KbIprei3cTan cTaHOBUTCSL OOHUM M3 JKOJIOTMYECKH HEOIaromo-
JYYHBIX PeTHOHOB. Ha ero cpaBHUTENHHO HEOOIBIION TEPPUTOPUN —
199, 9 TeIc. ¥XM?, ¢ HaceneHueM 5 muH 571,2 ThIC. YenoBek (MO co-
crossano Ha 1 maprta 2012 r.), Haxomutcs 49 ypaHOBBIX XBOCTOXpa-
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Hunig 1 80 OTBAJIOB TOPHBIX TOPOI, i€ 3axopoHeHo 70 MiH M* OT-
XOJIOB YPAHOBOTO MPOM3BOJCTBA. JTOTO KOJIMYECTBA XBATAET, YTOOBI
MHOTOKPATHO MOKPBITh BCIO TEPPUTOPHIO PECITYONHKH, @ Ha KaXKI0TO
HKHUTENS PECITYOTUKH MPUXOTUTCS TI0 14 M® paMOaKTUBHBIX OTXO/IOB.

Bricokass ceiicMuueckas AakTUBHOCTb TEPPUTOPUM CTpaHbI,
OTIOJI3HEBAS U CeJieBasi OMACHOCTh OTBAJIOB M XBOCTOXPAHUIIHUIL TIPE-
CTaBJISIIOT 3HAYUTENIBHYIO U PEAIbHYIO0 yIpo3y He TOJbKO KhIprsiz-
CTaHy, HO U BceMy llenTpanbHOa3uarckoMy pernony. I[Ipouno nourn
I10JIBEKA MO CJIE IEPBBIX 3aXOPOHEHUM YPaHOBBIX OTXOJIOB HA TEPPUTO-
puu pecnyOnuky. 3a 3TOT TeproJ] XBOCTOXPAHUIIUINA TTOABEPTATINCH
CEICMUYECKOM, BOJHOM, BETPOBOM U celieBoW 3po3uu. Han Hekoro-
PBIMH XBOCTOXPAHWJIMIIAMHU BO3HHUKJIA OMACHOCTh OIOJI3HEBOI'O pas-
pYIICHUS.

B Keipreckoit PecryOnrke Hambosiee 3KOIOTHYECKH OMACHbI-
MH SIBIITIOTCS] YpaHOBBIC XBOocTOXpanunuina Mun-Kymi, Maitnyy-Cyy
u Kamxu-Caii. [To ganaeiM uccnegoBanuii IHCTUTYyTa MEAUITMHCKUX
npobiem rokaoro otaenenns HAH KP, B rpymie neteit HadabHBIX
KJIACCOB, PEryJsIpHO ynoTpeOisitonux Bony u3 peku Cymcap, oOHa-
PYXEH BBICOKHH IPOIEHT 3a00JI€BAEMOCTH JHIAEMHUYECKUM 3000M,
KOTOPBIA BIOCIEACTBUU TPUBOIUT K TSKEIBIM HAPYIICHUSM YM-
CTBEHHOT0, (PM3MYECKOro pa3BUTHUS U KpPeTWHU3MY y aereld. Kapuec
3y00B yBenmnuuBaeTcs B 1,5 pasza, a 3aboneBanmii 3000M — B JIBa pasa
Ooubllie, YeM y JFOIeH, YHOTPEOSIONUX BOIOMPOBOAIHYO Boy. [1o
nmaHabpM Cymcapcekoro LleHTpa cTarnpoHapHOW MeIUIIMHBI HanOoee
Y4acThIMU 3a00JI€BaHUSIMU SIBIISIOTCSI THIIEPTOHMYECKas OOJIe3Hb C WH-
CYJITOM U MTOYEUHbIE aTOJIOTUH.

Pacrenwus, pactymiie Ha MOBEPXHOCTH OTBAJIOB M XBOCTOXPaHH-
JUII PaAUOAKTUBHBIX OTXOAOB, M XUBOTHBIC, MOCAAIOIINE ITH pac-
TEHUs], SBISIOTCS OCHOBHBIMHA MCTOYHHKAMHU OWOTEHHOW MUTpAIiH
ypaHa U APYTUX PATUOHYKINIOB B OPTaHU3M YEIOBEKA, TaK KaK B €T0
MUIIEBOM OajlaHce MPOAYKIHSA CeThCKOXO3SIMCTBEHHBIX >KMBOTHBIX
(Msico, MOJIOKO, SfIa U T.JI.) 3aHUMaeT 3HAYUTEIHLHOE MECTO.

OCHOBHBIMHU KaHajaMH, IO KOTOPBIM ypaH IMOCTyHaeT B Opra-
HU3M J>KWBOTHBIX, SIBIISTIOTCS PACTCHUSI, BOJOMCTOUYHUKH M BO3MYIII-
Has cpena. CiaenoBaTenbHO, HAKOIJICHUE PAIMOAKTUBHEIX DJIEMEHTOB
B OpraHax W TKaHSAX >KHBOTHBIX BCEIIEJIO OOyCIIOBIEHO YPOBHEM HX
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KOHIEHTpauuu B Ouocdepe. B 30HaX ¢ MOBBIIIEHHBIM COAEpKaHUEM
ypaHa MOXKHO 0KMJaTh 00Jiee aKTUBHOW MUTPALIUH YPaHa 110 3BEHbSIM:
BOJa—KHUBOTHOE, PACTEHHE—KUBOTHOE U MOBBIIIEHHOE €r0 COepKa-
HUE B OpraHax M TKaHsSX JKUBOTHBIX. bruojormdeckue ocoOEHHOCTH
KUBOTHBIX, B CBOIO O4Yepellb, MOTYT OKa3aTb M3BECTHOE BIUSHHUE Ha
XapakTep MHUTpalu{ PaJHOHYKIHWIOB B 3BEHE JKUBOTHOE—YEIIOBEK.
[TockonbKy KpyHHBIH POTaThIii CKOT, OBILIBI XOPOLIO MPHUCIIOCOOICHBI
K NacTOMIIHOMY COIEp)KaHUIo, crienn(prKa KOPMICHUS 3THX >KUBOT-
HBIX B OIPEJICIIEHHON Mepe MOYKET CKa3aThCs Ha MOCTYIUIEHUHU ypa-
Ha C KOpMaMH, HOCKOJIbKY B KbIproI3crane KpymHbIM porarblii CKOT
1 OBIIBI OOBIYHO Pa3BOASATCS B IPEATOPHBIX U TOPHBIX 30HAX, TJIe HAXO0-
JSITCS UICTOYHUKHU pajidaliii, B TO BPEMsI KaK JUIsl APYTHX BUIOB CEIlb-
CKOXO3STICTBEHHBIX KHBOTHBIX (CBUHBM U MITHIIA) OCHOBHBIM KOPMOM
CIIy’>KaT IOJIEBBIE CEJIbCKOXO3SIICTBEHHBIE PACTEHMs, BhIpallliBaeMble
[PEUMYILIECTBEHHO B “UUCTBIX 30HAX .

B perunone He mNpOBOAMIIOCH KOMIUIEKCHOM OLEHKH BO3/CH-
ctBugs HOPM u THOPM panunonyknunoB Ha Hacenenue. [loatomy
HET JaHHBIX O JI03aX paJualiy, MOIy4aeMbIX HACEJICHUEM OT CepPHH
PaAMOHYKINAOB ypaHa U TOpUs, BKJIIOYas pajoH. Takke OTCyTCTBY-
eT nH}popMaIus 00 ypoBHE 3a00JIeBaHUN, HEOOXOAMMAS IS OICHKH
BO37ICHCTBUS AESATEIHHOCTH YPaHOBBIX HMPEANPUSATHI Ha HaceleHHe,
MIPO’KUBAIOLIEE B OIM3IEKAMINX PAOHAX.

B mocnennue roabl THICSYM JKUTEIEH CEILCKOM MECTHOCTU
€XKEHEBHO BEAYT CaMOCTOATENBHBIE PACKOIKH YpPaHOBBIX OTXOZOB
B MOMCKAX KpeMHHUs U MeTaiioaoMa. Ha tene komarenei, 1o ux cio-
BaM, YK€ BO3HMKAIOT A3Bbl. Cpenu “crapareneil” o4eHb MHOTO JeTel
IIKOJIBHOTO BO3pacTa. Y >KUTEJIeW ypaHOBBIX HNPOBUHIMN KbIprai3-
CTaHa OTMEYaeTCsl CHWIKCHHE OOIIei aKTUBHOCTH OpPraHu3Ma, BbI-
3BaHHOH IOBBILICHHBIM YPOBHEM paluald W PagHoOHYKINIOB
(TIpOSIBAAIOTCA  pa3NUYHBIE TPOCTYAHBIC, JKETYIOYHO-KUIIEYHBIE,
Cep/IEYHOCOCYUCThIE, MTOUYEUHbIE, HEBPOJIOTUYECKHE, TEMATOJIOTH-
YeCKHe, OHKOJIIOTHICCKIE 3a00ICBaAHNS ).

Taoscuxkucman [148,149]

OCHOBHBIMM HCTOYHHMKAMH 3arps3HEHHs] BO3JyXa SBISIOTCS:
TamKuKcKuii anroMUHUEBbIH koMOuHAT B TypcyH3ane, TamKukckuid
LEMCHTHBII koMOuHar B [lymanOe, KOMOMHAT a30THBIX YIOOpEHHM
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B ropoze CapOaHJie U XUMUYECKUI KoMIUIeKC B SIBane. B pesynbrare
BBICOKO KOHIICHTPAI[MH POMBIIIIJICHHOCTH HanOoJllee 3arpsi3HeH BO3-
nyx B roponax: Jlyman6e, Typcyn3sazne, Cyrackoit 001acTy u 10JIMHAX
Baxmira u ['ucopa. CpeHue ypoBHU 3arpsi3HEeHUs Bo3ayxa B Jlyiranoe
u Typcynsane Bnsoe npepsimiarot [1JIK, a B nieHTpe ropoma B ceMb-
BOCeMb pa3. Ta/KUKCKUI aJIFOMUHUEBBIM KOMOMHAT BHIOPACHIBACT OT
20 000 go 25 000 T BpeaHBIX BEIIECTB B TOMI. DTO TBEPIbIC YaCTULIBI
OMOKCH/Ia Cepbl, PACTBOPUMBIE CYJIb(AThl, OKUCh YIIIEPOMa, OKCHI
a30Ta, JUOKCH] a30Ta, OeH3(a)upeH, TBepable Gropuabl u (HTOpH-
CTBII BOIOPOJL.

HccnenoBanus mokasaiu CyIlieCTBOBAaHHE 3aBUCUMOCTH MEKTY
BBICOKOW KOHIICHTpAIHMe (PTOPUIOB BOKPYr KOMOWHATa M Cepley-
HO-COCYUCTBIMH, PECHUPATOPHBIMU 3a00JCBAHUSMHU, NATOJOTH-
el MUIICBAPUTEIHLHON M KOCTHO-MBIIICUHON CUCTEM, 3aBUCUMOCTHU
MeXIy (PTOPUCTHIM BOAOPOJOM B BO3AYXE U CEPICYHO-COCYIUCTHI-
MU 3a00JICBaHUSAMU, KOHIIGHTpalued (hropa B OKpyKarllel cpeie
Y BBICOKHM YPOBHEM 3200JICBaHHI KOCTHO-MBIIIEYHON CUCTEMBI. 3a-
pPErUCTPUPOBAHBI BBHICOKHE YPOBHH PECIHUPATOPHBIX 3a00JICBaHUM,
0COOEHHO Y JIeTeH, pacTeT JeTCKas CMEPTHOCTh, YIBOWIHCH TOKa-
3aTeJu BRIKUBIIICH, OTMEUaeTCsl BRICOKUH YPOBEHB paka Koxu. Ko-
JINYECTBO MAIUEHTOB ¢ OPOHXUATBHOW aCTMOW YBEIUYMIIOCH ¢ 21 Ha
100 000 nacenenus B 1994 ., no 28 —B 1998 ., T.e. Ha 30 %. IIpen-
0JIaraeTcsl, 4To 3a00JEeBAEMOCTh aCTMOW BJBOE BHIIIC B JOJUHAX,
4yeM B ropax. Hu3koe KauecTBO MUTHEBOW BOJBI U MMUTHEBOTO BOJIO-
CHAOXKEHUS TAKXKE SIBJISETCS OJJHOM U3 OCHOBHBIX MPOOJIEM THTHUCHBI
OKpYXKarolleh cpebl.

Bpennbie BoiOpochl B armochepe TaaKUKCKOTO amtOMHUHHEBO-
ro 3aBOJia, colepKkamie (hTOPUCTBIN BOJOPOJ, OKHCIBI CEPHI, a30Ta,
yIJIepo/ia, TEePEHECEHHbIE JTOJUHHBIMU BeTpamMu B CapuacHCKHiA,
V3yHckuil u [lenyackuil paiioHsl Y30ekucTaHa, CO34aeT B 3TUX paii-
OHAaX CIIOKHYIO 9KOJIOTHYECKYI0 00CTAaHOBKY M MPHUBOJUT K POCTY 3a-
00JIeBaeMOCTH HACEJICHUs, TIe pokuBaeT okoso 300 ThIC. YeIOBEK.

OTMEUeHO, YTO y MHOTHX JISTEH TII0X0 pa3BUTa pedb, ciiaboe 3pe-
HUE, BCTPEUAIOTCS HAPYIICHUS OIMOPHO-IIBUTATEIIBHON CUCTEMBI, Op-
raHOB MMUIIEBAPCHUS, AJUICPIrUUeCKUe U TIa3Hble 3a0oieBaHus. Bos-
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pociia 3a00JeBaeMOCTh BUPYCHBIM TelaTUTOM B JleHayckoMm paiioHe
Ha 73,4 %, Capuacuiickom — Ha 42,1 %, mokasarenu 3a00JIeBacMOCTH
rematuToM A B JleHayckoMm paiioHe yBeNIWYMINCH B JBa pa3a. [loiy-
YA paclpOCTpaHeHHe O0JEe3HH KPOBH M KPOBETBOPHBIX OPTaHOB,
MMMYHHOUM CHCTEMbI, 0OJIC3HU OPTaHOB JBIXaHUS, MHUILECBAPCHUS, CH-
CTeMBI KPOBOOOPAIIeHHS, YHTOKPUHHOW CUCTEMBI, HApPYIIEHUs OOMe-
Ha BEIIECTB.

Hacenenne 3Tux pallOHOB BBIHYKICHO YIIOTPEOISATH 3arpsi3-
HEHHbIE NpOAYKThl mnuTaHus. WccinenoBanus, npoBenaeHHbie HUN
CaHUTApUU, TMTUEHBl U Mpo(3a0oiieBaHUI C I[EIbI0 OINPECIICHUS
cofiepkaHusg (PTOPUCTHIX COEAMHEHUI B MPoOax TMOYBHI U THIIEBHIX
MIPOAYKTaxX, B3ATHIX B CapruacuiickoM paiioHe, TOKa3alu BEICOKOE CO-
nepxkanue hropunos, npessimatoniee [1JIK B mouse B 27 pasz, Mosioke —
B 14,9, mmenurie — B 5,5, ropoxe — B 23, B myke — B 14,9, kaprodene —
B 21, MmopkoBu — B 22,3, TpaHarax — B 8, s0;iokax — B 23 pa3za.

UccnenoBanust BIMSHHUS TMECTHIUIOB Ha 3I0POBBE JIFOACH ITO-
Ka3bIBAIOT YBEJIUYCHUE 3a00J€BACMOCTH PECIUPATOPHBIMU 3a00Jie-
BaHUSMHU, PEBMATU3MOM, 3JIOKAYE€CTBEHHBIMH HOBOOOPA3OBaHHSIMH
MUIICBAPUTEIBLHON CUCTEMbI, He)pUTaMH, S3BAMHU, FACTPUTAMH, 3a-
00JIeBaHUSIMU HEPBHOHN CHUCTEMBI B MECTHOCTSIX C BRICOKUMU UX KOH-
LEHTPALHSIMHU.

Typxmenucman [101, 148]

OCHOBHBIMH BUJIaMH TIPOMBIIIIJICHHOTO TTPOU3BOJICTBA, OKa3bIBa-
IOLIMMHU HEOIaronpusTHOE BIMSHUE HA SKOJIOTHYECKYIO OOCTaHOBKY
Y 3JI0pPOBBE YEIIOBEKa, SBISIOTCS HedTenepepabarpiBatomias, Hedre-,
ra3o00bIBAOIIAS, XUMUICCKAS, MAITHHOCTPOUTENIbHASI, TOPHOIOOHI-
BaroIasi, XJIOMKoNepepadaThIBaroIias, MyKOMOJIbHASI, CTPOUTEIbHAS
MIPOMBIIIUIEHHOCTH U SHEPTETHKA.

B Typkmenucrane aBTOMOOMIIBHBIN TPAHCIIOPT BHIOpAChIBaeT 3a
rog 200 muiH T okucH yriepoaa u 50 MiIH T yrmieBonoponoB. ecartku
MHJUTHOHOB TOHH 30J16I 1 CEPHUCTOTO Ta3a €KEeToHO TOCTYIIAIOT B aT-
Moc(hepy OT TeIUIOBBIX MEKTPOCTAHIINH. [IpeBhIlieHHe IOy CTHMBIX
KOHIICHTPAIMA OKHUCH YITepona B aTMocdepe HabIomaeTcs BO BCeX
ropojax. JTo BEIECTBO HanOOJIee OMACHO M3 BCEX 3arps3HUTENCH
arMoc(epHOTO BO3/yXa, €r0 TOKCHYHOCTHh OOYCJIOBJIEHa peakiuein
C TeMOTJIOOMHOM KPOBH.
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Pacmmpenne mapka aBTOMAalIMH, MEPEABHKCHUE UX MO Y3KHM,
IUIOXO IPOBETPHUBAEMBIM YJIMLIAM TOPOLOB C YACTHIMH OCTaHOBKaMHU
nepes cBeTohopoM, MeperpyKEHHOCTh IIEHTPAIbHBIX MarucTpanei,
KOHCTPYKTHUBHAsI OTCTAJIOCTh OOJBLIMHCTBA IBUTATEIbHBIX YCTaHO-
BOK, HU3KO€ Ka9€CTBO TOPIOYET0 — BCE 3TO CIIOCOOCTBYET abHEHIIIe-
MY YXYAILICHHIO SKOJIOTHYECKOH 00CTaHOBKU KPYIHBIX TOPOJIOB.

C armocdepHbIM 3arps3HeHreM cBsi3aHo 1o 12,5 % Bcex 6o-
JIe3HEH OpraHoB AbIXaHUs. XMMHUYECKOE 3arpsi3HeHE, CIIOCOOCTBYS
pPacipoCTpaHEHUIO XPOHUYECKUX OPOHXUTOB U OPOHXMAJILHON acT-
MBI, OKa3bIBaeT AJIJIEPTU3HNPYIOIIee AeHCTBHE Ha OpraHU3M 4eJoBe-
ka. Hanbonee omacHo xuMHu4YecKoe 3arpsi3HEHUE BO3AyXa AJisl IeTeH,
HEeOJIaronpusATHO CKA3hIBAsCh Ha UX (U3MUECKOM U OHMOJIOTHYECKOM
pa3BUTHUH.

Coderanne MIHPOKOTO HabOpa COCAWMHCHHM, BBIOPACHIBAEMBIX
B arMocdepy, C UHTCHCUBHON COIHEYHOH pajuaimell crocoOCcTByeT
MIPOTEKAHHUIO BCEBO3MOXHBIX (POTOXMMHUYECKHX MTPOLIECCOB, B PE3YJIb-
TaTe KOTOPBIX MOSBIISIFOTCSI BTOPUYHBIC MPOIYKTHI 3arpsizHeHus1. boib-
10€ KOJIMYECTBO BBIOPOCOB BPEIHBIX BELIECTB B aTMocdepy ompe-
JeIsieT U BBICOKUM YpOBEHb 3arpsi3HCHUS B OOJIBLIMHCTBE KPYITHBIX
roponoB. Crenuduyeckue KIMMaTHUYECKUE YCIOBUSI PErHOHa CIIo-
COOCTBYIOT HaKOIUICHHUIO BPEIHBIX IIPUMeEcei B aTMocdepe.

Hapacratomiee yxyamenne kadecTBa MUTHEBOM BOABI, 3arpsa3He-
HUE e¢ SAOXMMHUKATaAMH M MaTOT€HHBIMH MHKPOOPTraHU3MaMH Tec-
HO CBSI3aHO C NIMPOKHM NMPUMEHEHHEM OOJIBIIOrO KOJIMYECTBA MH-
HEepalbHBIX YI0OpeHnd U 1e(OTnaHTOB B XJIOMKOCESIINUX pailoHax
TypkMmeHuncTana, 4To HpeACTaBiseT YIpo3y 310POBbIO0 HACEICHMUS,
0COOCHHO JKeHIINH U Jeteld. Kpaitne HeOnaronpusiTHOe Bo3JieicTBHE
Ha CHCTEMY MaTb-IIJIalleHTa-TIO] OKa3bIBAIOT XJIOPCOAEpIKaIINe Tie-
CTHUIIHJIBI, OCOOCHHO B COYETAHWHU C TIOBBIIICHHOW TeMIIepaTypOi.
Bricokoe copep:kaHHe OCTaTKOB XJIOPCOAEpKalluX IECTHLUIOB
B MaTepUHCKOM MOJIOKE 00yCIIOBIMBAIOT BBICOKYIO 3a00JI€Ba€MOCTh
JeTell mepBhIX MeCsAIeB KU3HU. MMeeTcs nmpsMasi CBSI3b HOCHTEIb-
CTBa NECTHLMIOB C 3a00JEBAaHMUAMHU IIE€UYCHHU, MTOYCK, CEPIEUHO-CO-
CYIIUCTON CHUCTEMBI, KPOBH, OIyXOJSIMH | JIp. JleTH, nposKuBaromnme
B MECTaxX MHTEHCHUBHOI'O NMPUMEHEHHUS MECTULUAOB, HMEIOT IMOHH-
KCHHYI0 HMMYHOJIOTHYECKYIO aKTHBHOCTB, OTCTAIOT B (PHM3UUECKOM
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pa3BHUTHH, Yallle Pa3BUBACTCA PaxuT, THIOTPOous, aHeMUs, ajjiep-
rUYecKue 3a00JeBaHMs.

B TypkMeHucTaHe oCTaeTcsl TOCTaTOYHO BBICOKOW MH(EKIIMOH-
Has 3200JIeBaéMOCTb, €€ JIOJS B MITAJICHICCKOM CMEPTHOCTH JACTEH 110
1 roma cocrasisieT 27 %, a nerert no 5 aetr — 25 %. PocT Bemblmek
Takux WH()EKIMOHHBIX 3a00JeBaHUN, KaK OCTpble MH(EKINU BepX-
HUX JIbIXaTeJIbHBIX MyTeH, OpromHoi Tud, rematutel A, B, C, xopb
U Ipyrue 3a0oneBaHus B OOJbIICH Mepe CBA3aHbl C COCTOSTHEM BOJIBI
1 aHTHUCAHUTApHUEH, 0COOCHHO B CEIHCKOW MECTHOCTH.

Jist ymydiieHust CUTyaluuu B TypKMEHUCmane Ha 20Cy0apCmeeH-
HOM ypoeHe OBLTN TMPUHATHI ‘“‘HammoHanbHas TporpaMMa Mo OXpaHe
OKpYy’Kalollei cpeasl” U mporpaMma “310poBbe”.

V3oexkucman [32, 33, 148]

AHamm3 CaHUTaPHO-3THIEMHOJIOTHUECKON CUTYAIlMH B pEcIy0-
JIMKE MOKa3ajl, YTO B MOCJEIHEE ACCATHICTHE OTAENbHbIC TTOKa3are-
JIU, XapaKTepU3yIOIINe COCTOSHUE 3/I0POBBS U OKPYIKAIOMIEH CpPepl,
OCTaBaJIUCh HEOJIATOTIONYYHBIMU. AHAIM3 CTPYKTYphI 00IICH 3a00-
JIEBAEMOCTH 110 JAHHBIM 00paIaeMOCTH HaceNeHHs 3a MEIUITUTHCKOM
MIOMOIIIBIO B JICYCOHO-TTPOPIIAKTHYCCKIE YIPEHKJACHUS TIOKa3all, 4TO
Ha IEPBOM MECTE B PecITyOIuKe 1 B OOJNBIIMHCTBE PETHOHOB HAXOIST-
cs1 00JIe3HN KPOBU M KPOBETBOPHBIX OPTaHOB (OIS TTATOJIOTHI 3TOTO
kiacca Oonesneli qocruraer 48,6 % B Kapakanmnakcrane, 1o peciyo-
muke — 23,07 %).

bonesnu kposu u kposemeopnvix opeanos, OpPTaHOB JIbIXaHUS,
MUIIEBAPCHHSI, JHIOKPUHHOW CHUCTEMBI, PACCTPOWCTBA IHUTAHUS
Y HapyuieHus oOMeHa, CUCTeMBl KpOBOOOpAIIEHUS, MOYETIOIOBOM
CUCTEMbI, TPaBMbI, OTPaBJICHHUS U HEKOTOPbIE MOCIEACTBUS BO3ICH-
CTBUS BHENIHUX MPUYUH SBISIOTCS TPOOIEMHBIMH BOITPOCAMHE OXPa-
HBI 3/I0pOBBs (M3 OOJBIIOTO YHcIa HeMH(PEKITMOHHBIX 3a00ICBaHNN ).
Ocoboe MecTo 3aHMMAaKOT OHKOJIOTHUYecKHe 0one3Hu. B cTpykrype
OHKOJIOTHYECKOW 3a00JIeBa€MOCTH MO Y30EKHCTaHy IEpBOE MECTO
3aHMMAaeT paK KellyAKa, 3aTeM PaK MOJIOYHOM >Kesie3bl, MHUIIEBOA,
JIETKOTO U KOXH.

3abonesanus, cesazamnnvle ¢ depuyumom tioda B cpene oduta-
HUS, SBISIOTCS OJHOW M3 HamOollee pacrlpOCTPaHEHHBIX MMATOJIOTHHA
y HaceneHus: pecnyoinuku. C THTHEHNYEeCKOW TOYKHM 3peHHs 0co0yro
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aKTyaJbHOCTb MPEJCTABISIOT BOMPOCH! OLIEHKU U MPO(UIAKTUKH T10-
CJIEICTBUNA COYETaHUS BO3JECHCTBUN MPUPOJHBIX U TEXHOICHHBIX XH-
MHUYECKUX (aKTOpoB. DPQEKThl ACHCTBUS TEXHOTCHHBIX HArpy30K
MOTYT CYMMHPOBATBLCSI C BIMSHHEM Ae(UIMTa BaXKHBIX MHUKPOAJie-
MEHTOB, B TOM YHCJIe Hoja.

Haubonee omacHbl paguanus W pajuOHYKIWABI, UMEHHO OHHU
SIBIISIFOTCSL TIPUYMHOM MHOTHX 3a0oiieBaHuil Jironed miuaHeTbl. OHU
Be3Jle: B BO3JyXe, BOJE, MUIIE, B HAYYHBIX JTAOOpaTOpHsIX M Ha Mpo-
MBILIICHHBIX MPEANPHUITUSIX, B CEILCKOM XO3SHCTBE, MEIUIIMHCKUX
YUPEKICHUSIX.

o oT4eTHBIM TaHHBIM JIeUeOHO-TPOPHUITAKTHUECKUX YUPESKICHUH
pecryOonuky ObUIa U3ydeHa epBUYHAas 3200JIeBAEMOCTh M pacipocTpa-
HEHHOCTh OosesHel aerell. PopMmupylolee BIMSHIE HHTEHCHBHOCTH
3arpsI3HEHUS OKPYXKAIOUIeH Cpebl ONPEAeIeTcs MPOMBIIUICHHBIMH
BBIOpOCaMH M TIEPEABMKHBIMU UCTOYHHKAMH 3arps3HeHUs] armocge-
pbl. B cTpykType 3aboneBaeMOCTH JIETCKOTO HACENCHUSI HAMOOIBIINI
YACNBHBII BEC MPHUXOAMUTCS HA OOJIE3HH OpraHoB AbixaHus (23,4 % —
Anmxanckasi oonactb, 30,3 % — TarikeHTcKast 00J1acTh).

PerpocniekTUBHBIN aHain3 COCTOSIHUSL 37I0POBbsI HACEJIEHUS T1O-
Kasaj, 4TO B TOCJIEIHHE TOJbl NPUYMHBI ITHX H3MEHEHHH BechbMa
MHOTOOOpa3Hbl: XPOHHYECKHE OpPOHXUTBI, OCTPBIE U XPOHHYECCKHE
WHTOKCHKAIIUH SITOXUMHKATaMH, TOKCHYECKHE TelaTHThl, CHUIHMKO3,
MbIJIEBBIE OPOHXMUTHI, KOXJICAPHBIA HEBPUT, BUOpalMoHHast 00JIe3Hb,
Opyueries, alepruieckue AepMaTuThl U JPyrre 3a00IeBaHHS.

Takum oOpa3zom aHann3 pe3ylbTaToB B3aUMOJEHCTBUSA Opra-
HU3Ma YeJloBeKa ¢ (akTopaMH OKpYIKarolleld cpeibl MoKas3ai, YTo
WHTEHCHBHAs HHIyCTpHalu3alus W ypOaHW3alUs TpH Ompese-
JICHHBIX YCIIOBHUSX MOXKET MPUBECTH K HAPYIICHUIO IKOJIOTHYECKO-
IO paBHOBECHS M JETPaJallMi HE TOJBKO OKpY’Karolled cpenbl, HO
U 310poBbs Jiofici. [1oaToMy 0€30MacHOCTh OKPYIKAIOMIEH Cpebl
HEOoOXOAMMO paccMaTpHUBaTh B CBA3M C YEJIOBEUECKOH Oe30macHo-
CTHI0, BKITIOUAIOIIEH HECKOIBKO KaTerOpHii: 6e30MacHOCTh IKOHOMHU-
KH, 0€30M1acCHOCTh MUTaHMA, 0€30MIaCHOCTD 37I0POBbs, 0€30MaCHOCTD
OKpY’Kalole cpeabl, 0e30MacHOCTh JUYHOCTH, OOIIECTBEHHYIO
Y TOJIMTUYECKYIO 0€30TIaCHOCTb.
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5.2. TokcnuHble XMMHYECKHE JIEMEHThI
U UX coeqnHeHus [150—-152]

Mertanmypruueckye npeanpuaTus B ctpadax LlenTpansHoi A3uu
SIBIISTIOTCS] NICTOYHUKAMU 3arpsi3HEHUS BO3AYIITHON Cpesl Ta3000pas-
HBIMH TIPUMECSMHU U a9PO30JIIMHU TSHKETBIX MeTaioB. [Ipennpustus
XUMHYECKOW TTPOMBITINIEHHOCTH B OCHOBHOM BBIOPACHIBAIOT B aTMOC-
tdepy ¢denon, amMmmuak, MbUTh aMMHUAYHOW CEIUTPBI, OKHUCIBI a30Ta
Y OPTaHUYECKUE PACTBOPHUTEIIH.

OT cTanroOHAPHBIX UCTOYHUKOB — IIPEATPUITHA HEPTETa30q00bI-
YU ¥ IepepabOTKH, SHEPTETHKH, YePHOH U IIBETHON METAJLTypIHH, XH-
MWW, HEPTEXUMHAH ¥ CTPOUNHIYCTPUHN B aTMOChepy mocTymaeT Oosee
150 HauMeHOBaHUN 3arps3HAIONIMX BEIIECTB, B T.4. IEPBOrO Kjiacca
OTIACHOCTH — TSDKEITbIC METaJUIBI, MATHOKKUCH BaHAAWsI, OeH3(a)THpPEH,
MBIIIBSK U APYTHE BPEIHbIE BEUIECTBRA.

Kanueporensl — BemecTna, CriocOOHBIE BBI3BIBATH B KUBBIX Op-
TraHU3Max pa3BUTHE 37T0KAYECTBEHHBIX HOBOOOPA30BAHHM, K UX YHCITY
OTHOCSITCSI: PEHTTEHOBCKHE W YIABTPa(pHOIETOBBIC JIYUH, PaTAOAK-
THUBHBIE W30TONBI U OCTAIbHBIE BUABI PATHOAKTUBHOTO 3arpS3HEHUS
OKpY’Karolie cpepl.

JAByokuchr KpeMHHMsI M CBOOOJHBII KPeMHUIl, colepKalunics
B JIeTy4ei 307 W IUIaKe, SIBISIOTCA MPUYHHON TSKEIIOTo 3a00JeBa-
HUS JIETKUX, Pa3BHBAIOMICTOCS Y pabounx “IBIIBLHBIX TPOodecCHii:
Yy TOPHSIKOB, PAOOTHUKOB KOKCOXUMHYECKHX, YTONBHBIX, IIEMEHTHBIX
U psijfa qpyrux npeanpustaid. [Isims, comeprkariast OKUCITBl KPEMHHS,
BBI3BIBAET TSDKEIIOE JIETOYHOE 3a00iIeBaHNe — CHINKO3. B opranmsm
YeJI0BeKa W KUBOTHBIX KPEMHHUH IMTOCTYIIAET C BO3YXOM U TTHIIEH.

Hutparsl, moctymatoniie ¢ yaoOpeHHus MU B pacTEHHs, COTJIac-
HO COBPEMEHHBIM HAy4YHBIM HCCJIEJOBAHUSAM B KHIIECYHUKE YeIIOBe-
Ka TIOJ BIMASHUEM OOWTAIOMINX TaM OaKTephii BOCCTAHABIMBAIOTCS
B HUTPUTHI. BcackiBaHNe HUTPATOB M HUTPUTOB BeIET K 00pa30BaHUIO
MEeTreMorIoONHa W K YaCTHYHOW MOTepe aKTHBHOCTH TeMOTTIOOMHA
B MIEPEHOCE KUCIIOPO/Ia B OpTaHU3Me.

Oxcuapl yriepoaa (CO, CO,) — GeclBETHBIN, HE UMEIOLIUI BKY-
ca W 3amaxa, Ype3BbIUalHO SIOBUTHIM yrapHsii ras. BoznelcTByer
Ha HEPBHYIO U CEPJIEYHOCOCYIHCTYIO CHCTEMY, BBI3BIBACT YIYIIIbE.
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[lepBrUYHBIE CUMIITOMBI OTPABJICHUSI OKCHAOM yriiepofa (IOsBICHHE
TOJIOBHOI 00JTM) BOSHHUKAIOT Y YeJIOBeKa depe3 2—3 yaca ero npedbiBa-
Hus B armocdepe, conepxareit CO 6onee 20 mr/m?® 10 200—220 mr/m?.
[Ipu Gonee Bbicokux KoHIEHTparwsx CO MOsSBIsIeTCs ONTyeHHe Ou-
€HHe IyJbca B BHCKaxX, roJ0BOKpyxeHue. Tokcmunocts CO Bozpac-
TaeT MpHU HAIMYMU B BO3AyXe a3zora. [103ToMy HemomycTHMO MOBBI-
menne kouteHTpanun CO B Bozmyxe Boimie ITJIK (20 mr/m?).

Oxcuapt azora — NO, N.O,, NO,, N,O,. B armocdepy nocrymna-
€T B OCHOBHOM JIMOKCHJ a30Ta NOZ— OeCIBETHBIN SJOBUTHIN ra3, HE
MMEIOIIUH 3armaxa, OKa3bIBAIOIIUI pas/pakarolie JIeiicTBrue Ha opra-
HbI Jibixaduss. OCOOSHHO OMAacHBI OKCHJIBI a30Ta B TOPOJax, IJie OHH
B3aUMOJICUCTBYIOT C YIJICBOJIOPOJaMHU BBIXJIOIHBIX T'a30B, 00pasys
(oToxumMuueckuil TyMaH-cMOT. Bo3yX, oTpaBieHHBIN OKCHAAMU a30-
Ta, BHAYaJIe BBI3BIBACT JIETKUI Kaieib. [Ipu MOBBIIIEHNH KOHIIEHT-
pauuu NO, BO3HUKAET rojioBHast 00Ib, pe3Kuii Kamenb, psora. Ilpu
KOHTaKT€ C YBJIOXHEHHON MOBEPXHOCTHIO CIIM3HCTON OOOJOYKH OK-
cupl a3ota obpasyror kucnotel HNO, u HNO, , kotopbie IpuBozsT
K OTEKY JIETKHUX.

SO, — GeCuBETHBIN Ta3 ¢ XapaKTEPHBIM OCTPBIM 3aIIaXOM, YIKE
B MaJTbIx KOHIEHTparmsax (20-30 mr/m?) co3maeT MpOTUBHBIN BKYC BO
PTY, pazapaxxaeT CIM3UCTBIE OOOJOYKH TJIa3 U JBIXAaTENbHBIX MyTeH.
Brapixanue SO, BBI3bIBACT OOJNE3HEHHBIE OIYLIEHHUS B JbIXATEIbHBIX
IyTAX W JICTKUX, HHOT/IA BO3HUKAET OTEK TJIOTKH, JISTKUX U Mapaind
JIBIXaHMSI, COMTPOBOXKIACTCS TSHKESIBIMI HEPBHBIMU PAcCTPOHCTBAMH,
HapylIeHHEM YMCTBEHHOU JeITEIbHOCTH.

O6pa3zoBaHue KHCIOTHBIX OCAKOB CBSI3aHO C IMOCTYIICHHEM OK-
cHJa cepbl M a30Ta BO BIAXHYIO arMocdepy. bomblryro onacHOCTh
npeacTaBisoT cranroHapHeie nuctounuku (TOC u ap.). KucnorHsie
JIO’K/IM TIOHWOKAIOT TIIOIOPOJIUE TI0YB, YXYIIIIAIOT 3I0POBLE HACEIICHNSI.

Yriaesogopoasl (mapbl OeH3WHA U APYTUX YIVIEBOJOPOIOB) —
001a/1af0T TOKCUYHBIM 1 HAPKOTHIECKHUM JIEHCTBUEM, B MAITBIX KOH-
LEHTPALUIX BbI3bIBASI TOJIOBHYIO 0OJb, TOJOBOKPYKEHUE U T.I. Tak
TIPU BIBIXaHUM B TEUEHHUE § YacOB MapoB OSH3WHA B KOHIICHTPAIINH
600 Mr/mM* MOSBIISIOTCS TOJIOBHBIE OOJIH, Kalllellb, HEMPHUSITHOE YyB-
cTBO B ropisie. OcoOEHHO OnacHbl MOJMIUUKINYECKHEe apoMaTHye-
CKHe YIi1eBo0poabl Tuma 3,4-6eH3(a)nupeHa, 00pasyouerocs npu
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HEIOJIHOM CrOpaHMM ToIUIMBa. [1o maHHBIM psija y4eHBIX, YIJIEBO-
JIOPOJIBI 00JAMA0T KaHIIEPOTEHHBIMHU CBOWCTBaMH. Menkoaucmepc-
HBII COCTaB MBI W TYMaHOB YCHJIMBAeT OOIIYIO MPOHUKAIOUIYIO
CIOCOOHOCTh B OpPraHM3M YeJOBeKa BpeaHBIX BemecTB. Ocolyro
OTIACHOCTD MPEACTABIAIOT TOKCUYHbIE TOHKOJUCTIEPCHBIE TBIITHHKN
¢ pazmepoM yactull 0,5—1,0 MKM, KOTOpBIE JIETKO MPOHUKAIOT B Op-
TaHbl JAbIXaHUS.

AJIberubl Ipy IPOIOJKUTEIHHOM BO3JEHCTBUM Ha YelloBeKa
BBI3BIBAIOT Pa3/IpayKEHHE CIM3UCTHIX 000JIOUEK TIIa3 M JIbIXaTeIbHBIX
IyTeW, a MpH TOBBIIIEHHON KOHIIGHTpAIlMM OTMEYAeTCsl TOJIOBHAA
00I1b, CIIA00CTh, TIOTEPS ANIEeTUTa, OECCOHHUIIA.

VY neteii, MPOXUBAIOMINX BOJIM3M MOIHBIX TETUIOBBIX JIIEKTPO-
CTaHLUH, HEe 00OPYIOBAaHHBIX MBUICYIOBHTEISIMH, OOHAPYKUBAIOTCS
W3MEHEHUS B JIETKUX, CXOJIHBIE C CHJIMKO30M. bosbmias 3arpssHeH-
HOCTH BO3JlyXa JABIMOM U KOIOTHIO, POJOKAIONIAsCS B TEUEHUE He-
CKOJIBKHMX JHEH, MOKET BbI3BaTh OTPABJICHUE JIIOACH CO CMEPTEIbHBIM
ncxonoM. IIpu AIUTENTsHOM BO3IEHCTBUM TKAHD JIETKUX 3aMEHSETCS
COCAMHUTEIBHOM TKaHBIO, 1 3TH YYacTKU MEepecTaroT PyHKIHOHUPO-
BaTh. VccnenoBanus, mpoBeficHHbIE B BenmkoOpuTaHwuM, MOKa3ain
OYCHb TECHYIO CBSI3b MEXKIYy aTMOC(EpPHBIM 3arpsa3HEHUEM U CMEpT-
HOCTBIO OT OPOHXHTOB.

VYnuuHbIE ITIa3HbIE TPABMBI, BbI3BIBAEMBIE JIETYUEH 30J10i U ApYy-
MU 3arpsI3HUTEIISIME aTMOC(EphI, B IPOMBIIIJICHHBIX LIEHTPax J10-
cturaioT 30—60 % Bcex ciydaeB IJIa3HBIX 3a00JIeBaHUM, KOTOPHIC
OYEeHb YacCTO COMPOBOXKIAIOTCS PA3IUYHBIMU OCJIOKHEHUSMH, KOHb-
FOHKTUBUTAMU.

[To manHBIM AMEpUKAaHCKON OpraHU3alluy 10 KOHTPOIIO JIeKap-
CTBEHHBIX M MUIIEBHIX MPOIYKTOB YEIOBEK MOTpedsieT B rog 60—80
TBIC. BPEIHBIX TPUMeECEeH C BO3IYyXOM, BOJOW M MHIIEH. A 3TO MpH-
BOJIUT K MOBBIIIEHUIO COJIEPKAHUS XUMHUYECKUX JIEMEHTOB B HAIllEM
OpraHu3Me:

Anromunuii (Al)

Anmponoeennvle ucmoyHuKy: TOPHOPYIHBIE Pa3pabOTKH, TBEp-
JIble BBIOPOCHI 1 CTOYHBIE BOJIBI MPEANPHUSITHH, IPOU3BOJICTBO CHHTE-
TUYECKOTO Kay4dyKa, U3TOTOBJIEHUE U HCIIOJIb30BAHUE aTIOMUHHEBBIX
JleTajaeil, KOHCTPYKIUH, a TAKyKe MOCY/bl M YITAKOBOYHOTO MaTrepuasa.
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Toxcuueckoe deticmaue. N30BITOK AIOMUHUS B OpraHU3ME YeIo-
BeKa MPHUBOJAUT K HApYyIIEHHIO MHUHEPAILHOTO OOMEHa: 3aMeIsieTCs
POCT ¥ Pa3MHOXEHHUE KIIETOK. AJIOMUHUIA 00llafaeT HeHpoTOKCHYe-
CKUM JICHCTBHEM — HapyIIaeT BUTATEIbHYI0 CUCTEMY, BBI3BIBACT CY-
JIOPOTH, CHIKEHUE TaMsITH. VIMEeroTCsl JaHHBIE O MyTareHHOW aKTHB-
HOCTH aJIFOMHHUSI.

Bbapuii (Ba)

Aumponoeenuvie ucmounuKy: CTOYHBIC BOJIBI XUMUKO-(hapMaleB-
TUYECKOTO, HE(PTEXUMHUIECKOTO, METAJLTY PrU4€CKOT0, MBLIIOBAPEHHO-
ro, MONUrpaduveckoro, pe3NHOTEXHUIECKOTO TPOM3BOJICTBA; KaHa-
JM3alMOHHBIC CTOKH, TIECTULUIBI, YIOOPEHHS.

Toxkcuueckoe Oelicmaue: TIPA XPOHUIECKOM OTPABIICHUHU COJSIMHU
0apus mopakaroTcs KOCTHas TKaHb, KOCTHBIM MO3T, medeHb. Hexo-
TOpBIE COeNMHEHHs OapHsi YTHETAIOT KJIETOYHOE JIbIXaHHe, MOJ00HO
IUAHMAM TTOBBIIIAIOT TPOHUIIAEMOCTb COCY/IOB, IPUBOIAT K KPOBO-
V3IUSTHUAM U OTEKaM; MOPaXKaroT IIEHTPAILHYI HEPBHYIO CHUCTEMY,
BBI3bIBas Mapanud. bapuii o6agaeT MyTareHHBIM I€CTBHEM, BBITEC-
HSIET U3 KOCTel KanbLuuil u pocdop, YTo BEAET K UX XPYIKOCTH.

Bepusimii (Be) 10BOJIBHO MIMPOKO PACpPOCTPaHEH B MPUPOJIC.
OH conepHUTCsl B HEKOTOPBIX MPUPOIHBIX Boaax. bepuuunii siBisiet-
Csl SI7IOM TOKCHYECKOTO JCHCTBHUS, KOTOPBIH CIIOCOOEH HAKAIITMBATHCS
B OpraHM3Me YeJIOBeKa U B TaKOM CIydae MPUBOAUTH K MOPAKEHHIO
JbIXaTeIbHOM, HEPBHOM U cepreuHococyauctoi cucteM. Coxpepika-
HHEe OepUJUTHsI B IUThEBOM Bojie morryckaercs He 6omee 0,002 mr/mm.

Boasgppam (W)

Anmponoeennvle ucmoynuxu.: 100bYa U epepadoTka BoJb(pa-
MOBBIX PYJI, CTOYHBIC BOJbl METAJLTYPTUUECKUX MPEATPHUITHH.

Tokcuueckoe Oeticmsue: N30BITOK BOMb()paMa B OpraHU3Me MpH-
BOJUT K HAPYUICHUIO (YHKIMH MEUeHH, N3MEHEHUIO OEIKOBOTO CO-
CTaBa KPOBH (IIOBBILICHHOMY COJCP)KaHUIO albOyMHHOB), HaKOILIC-
HUIO XOJIECTepHHA, OOIUX JUITHAI0B CHIBOPOTKH KPOBH.

Banapuii (V)

AnmponozenHble UCMOYHUKY: COKUTAHWE TOIIMBA aBTOTPAH-
CIIOPTOM, OTXOJIbI O0OTATHTEIbHBIX MPEIANPUATHI, METAIITyprude-
CKOT0, XMMHUYECKOT0, JIAKOKPACOYHOT0, TEKCTUIILHOTO, CTEKOJILHOTO
MIPOU3BOJICTB.

106



Toxcuueckoe Oeticmeue: MHOTHE pacTeHUs (TpUOBI, JIHMIIAWHU-
KM, TallOPOTHUKH, 371aKOBbIE) aKKyMYJIHPYIOT €T0 U3 MOYBBI, TOITOMY
OH IIPEACTABIIAECT OMACHOCTH JUIS YEJIOBEKA U KUBOTHBIX. [lomanas
B BU/IE [IBUIY B JIETKHUE YEJIOBEKA, BAHAIUN BbI3bIBACT ITHEBMOCKIIEPO3,
KOYKHBIE BBICHIIIAHUSI.

Keaeszo (Fe)

Anmponozennvle ucmouHuKy: CTOUHbIE BOJbI, U LJIAMBI METaJ-
JypPrU4ecKOro, XMMU4eCKoro, (hapMareBTHIecKoro, JaKOKpaco4HOro,
TEKCTUJILHOTO IPOU3BOJICTBA, KOPPO3HUSL.

Toxcuueckoe Oeticmeue: BIBIXaHHUE TIBLUTH, COJEPKAIIEH JKele30,
MPUBOJUT K 3a00JIEBAHMIO JIETKHX, CEPACYHOCOCYIUCTONW CHUCTEMBI
U CHWJKEHUIO CEKPELUHU JKEIylKa, U3MEHEHUIO COCTaBa KPOBH, BO3-
HUKHOBEHMIO CTOMAruTa, racrpura. lloBellleHHOE coxepxKaHue
JKeJe3a B BOJAE IMPUAAET €M KPaCHOTY M KEJITU3HY, HO HE yrpoxkKaeT
310poBbI0. OJHAKO MOBBIIIEHHOE COJIEpPKAaHUE COJIeH XkKene3a B BOAE
npuaaeT el HempUATHBINA OOJOTHCTHIN MPUBKYC.

Kanmuii (Cd)

Anmponozennvie uUCmMoyHuUKU: CTOYHBIE BOJBI, MPOU3BOJCTBO
KpacuTeleil, MUHEepaJIbHBIX YIOOPEHHH, C)KUTaHHE TBEPAOTO TOTLIH-
Ba, BEIOPOCHI aBTOTPAHCIIOPTA, TAOAYHBIN JIBIM.

Toxcuueckoe Oeticmeue: B OpraHn3Me 4eJOBEKa OH CHUKACT aK-
TUBHOCTH MHIICBAPUTEILHBIX (PEPMEHTOB, YTHETACT CHHTE3 IJIMKOTe-
Ha B TIEYEHH, HapyIaeT GYHKIHIO OMKETYI0UHOM jKeJIe3bl, YIIEeBOI-
HBII 0OMEH, BBI3bIBAs TUIIEPIICHKEMHUIO; BHI3BIBACT MOPAKCHHE MTOYEK,
CHIJKAET coJiepKaHue B KPOBH JKele3a, Kaiblus, pocdopa, MpUBOIUT
K JeKaabIH(UKAIMK CKeJIeTa, TOPMO3UT POCT KocTeH u ap. JlelcTBys
Ha KOXXY, KaJIMUH BBI3bIBaeT AepMaTuThl. KagMuii — kaHueporeH (BbI-
3BIBACT pakK JETKUX, NpssMoi kumkn). KagMuit MoxeTr octaBarbcs ro-
JaMH{ B TKaHSX M opraHax (MOYKH, I1eU4eHb, MOHKEITyA0UHAs ¥ IIUTO-
BHJIHAS JKEJIE3bI).

Kaabuuii (Ca)

Anmponozennule ucmounuKy.: TPOU3BOACTBO IIEMEHTA, CTOUHBIE
BOJBI PA3IUYHBIX IIPOU3BOACTB. XJIOpPUJ KaIbLUs MPUMEHSIOT KaK
CPEACTBO MPOTHB OOJICACHEHUSI a3POIPOMOB M KEIE3HOAOPOKHBIX
pEIbCOB.
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Tokcuueckoe Oeticmsue: TOCTYIUICHHE KaJbI[Us B OpPraHU3M
B OYCHb OOJBIIUX KOJIMYESCTBAX COMPOBOXKIACTCS €r0 YBEIHMUCHHEM
B KPOBH, YCUJICHHEM KaJIbIU(UKAIIUYN TKAHCH, YCHIIUBACTCS BhIBEIIC-
HUE KaJIbILUsS C MOYOM, UTO BEJET K 3a00ieBaHu0 ucTuToM. [Ipu mo-
MajaHuY €0 B OPraHu3M B BUJIC IIEMEHTHOW TIbUIH, CTPAIA0T OPTaHbI
JIBIXQHUSI.

Kanmuii (K)

Aumponoeennvle UCMOYHUKY: BBIOPOCHI METaJUTyPTHYECKHIX
MPEINPUATHH, aBTOMOOUIBLHOTO TPAHCIIOPTA; MepepadOoTKa KaTHIHO-
MAarHUEBBIX Py, TPOU3BOACTBO XJIOPHUIA KAHS.

Tokcuueckoe Oeticmaue: B TOBBIIICHHBIX KOHIIGHTPAIUIX B Op-
raHU3Me MPOUCXOIUT YCUIICHUE ABUTATECILHON aKTUBHOCTH, HApYyIIIE-
HUE YIJICBOJHOTO, JKUPOBOTO U OCIIKOBOTO OOMEHA U MOHHO-3JICKTPO-
MarHUTHOTO 0aJlaHCa, & TAKKEe CHUYKCHUE MMMYHHOW aKTHBHOCTH.

Ko6aabT (Co)

Anmponoeennvle UCMOYHUKU. TOPHO-METAILTYPIHYECKUE KOMOU-
HaTbI, MBUICBBIC BHIOPOCHI B MTPOU3BOJICTBE IIEMEHTA, CIKUTAHUE Ka-
MEHHOTO YTJIs, BRIOPOCHI aBTOTPAHCIIOPTA.

Tokcuueckoe Oelicmsue: TOHWUKACT apTePUAIILHOE JIaBJICHHUE,
HapylaeT (YHKIUU TIEUYCHU M IIUTOBUHON KEJE3bl M YIJICBOIHBIH
00MEH, YBEITUYHMBACT COJICPIKAHUE MOJIOYHON KHUCIIOTHI B MBIIICYHON
TKaHU (MIPUYUHA YTOMJISIEMOCTH), TOPMO3UT MEPEBaApPUBAHUE >KHUPOB.
Bricokue 10361 kK0OaIbTa MUTAKUPYOT (PEPMEHTHI OKHCIUTEILHO-BOC-
CTAHOBUTEJBHOTO PsI/ia, YTHETAIOT AbIXaHUE TKaHEH, KOCTHOTO MO3ra,
MIEYCHH, TIOYEK, IIPOIIECChl KpoBOTeueHMs. MoHBI K0OanbTa paspyia-
FOT O€JIKH, TaK KaK 00pa3yroT ¢ HUMH YCTOHUYNBBIC KOMILJICKCHI.

Jlutuii (Li)

Anmponozentvle ucmouHuxy: TPEANPUSNTUS MO TPOU3ZBOACTBY
JIUTHSI, TIPOMBIIIUICHHBIC CTOYHBIC BOJBI, COKUTAHUE YTIIS, TIPOU3BOI-
CTBO CUHTETUYECKHUX BOJIOKOH.

Tokcuueckue Oeticmeue TATHS TPOSBISIFOTCS PU TIOBBIIICHHOM
COJICpKaHHUU €r0 B opraHmu3Me. Tak, y 4eioBeKa U30bITOK JIUTHSI BbI-
3BIBACT OOIIYIO 3aTOPMOKEHHOCTh, HAPYIIICHUE JIBIXaHUS U CEepc-
HOTO PUTMa, CIIA00CTh, COHJIMBOCTD, ITOTEPIO aINICTUTA, KaXKy, pac-
CTPOMCTBO 3pEHUS, a TAKXKE JICPMATHUT JIULIA U PYK.
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Maruuii (Mg)

Anumponoeennvie ucmounuki: BBIOPOCHI 3aBOIOB 110 IIEpepadoTKe
MarHUeBbIX PYJI.

Toxcuueckoe Oeticmeaue. TIOBBIILIEHHOE COJEPKAHUE HOHOB Mar-
HUSl B OpraHU3Me MPHUBOAUT K HApyLIEHHWIO MUHEPAJILHOIO OOMEHa.
C 3TUM CBS3BIBAIOT TIOBBIIICHHYIO CMEPTHOCTH OT CEPCYHOCOCY -
CTBIX 3a00JIeBaHNI U OOJIE3HEH KETYIOYHO-KUIICYHOTO TPAKTA.

Mapraunen (Mn)

Aumponoeennvie ucmounuxu. 100b9a 1 iepepaboTka MapraHiie-
BBIX Y.

Toxcuueckoe Oeticmaue: TPOSBISICTCS B TMOPAKEHHM JIETKHX,
CEPACYHOCOCYIUCTON U LIEHTPAIILHON HEPBHOW CHUCTEMBI, yTHETCHUN
(YHKIIMH OKHCIHUTENBHBIX (PepMEHTOB MUTOXOHIpUi. Obnanaer my-
TareHHbIM d(PPEKTOM.

Menb (Cu)

Anmponoeennvle ucmoyHuKy: MPOMBIIITIEHHbIE BBIOPOCHL, CTO-
KW HPEANPUATHH LBETHOM METAJUIypruHu, CXUTaHUE TOIUIMBA, MEIb-
coziepkaiue yaoOpeHus. buomHmukaropaMu Ha COCJUHEHHSI MEAn
MOTYT CIIY>KUTb NTHUIBI, CHHE-3€JICHbIE BOIOPOCIH, MOJUTIOCKH, IIe-
TUHKOBBIE YEPBH TIPH 3arpsi3HEHUH UMHU CPEIbl, COJIEpIKAIIECH COe -
HEHHS MEJIH.

Toxcuueckoe Oeticmeue: MEAb OTHOCAT K BBICOKOTOKCHYHBIM
MeTaiuiaM. Ee noHbl, mpyu 30BITKE B OpraHU3Me, HapylIaroT KaTalu-
THYECKYI0 (QyHKIMIO OeskoB. Colu Menu pas3pylialoT 3pUTPOLUTHI,
BBI3BIBAIOT PACCTPOICTBO HEPBHOM CUCTEMBI, [ICUCHH U MTOYEK, CHIKE-
HUE UIMMYHOOHOJIOTHYECKOM PeaKTUBHOCTH, OPasKeHUE 3y00B U CIU-
3MCTON pTa, TaCTPUTHI U SI3BEHHYIO0 00Je3Hb kenynka. CoeqrnHeHUs
MeJIi BechbMa TOKCHYHBI AJISl BCEX MpeAcTaBuTeNei Gpaopsl U (ayHbI.
B Bozme mpupoOmHBIX BOZOEMOB HX TOKCHYECKOE JIEHCTBHE MPOSIBIIS-
eTcs Mo-pa3HoMy. B mouBe coerHeHMsI MeM YTHETAIOT aKTHBHOCTD
HUTPUGHULUMPYIOINX OaKTepHii, 3a1epK1Bas MUHEPAIN3aLUIO a30Ta,
W TEeM CaMbIM CHIDKAIOT YPOXKail CeTbCKOXO3SHCTBEHHBIX KYJIBTYP:
BBI3BIBAIOT XJIOPO3 Y PACTCHHH.

MuUKpOYacTUIIBI MEAX IPUAAIOT BOJIE HEKOTOPYIO MyTHOCTb.

Mosm6nen (Mo) BcTpeyaercsi B IPUPOIHBIX Bojax. Ero m30bI-
TOYHOE NOCTYIUIGHHE B OPTaHU3M YEJIOBEKA BBI3bIBACT 3a00JI€BaHUE —
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MOJHOIEHOBYIO Tofarpy. be3BpeqHol cunTaercsi KOHLEHTpaUs MO-
nOIeHa B MUTHEBOM Boje Ha ypoBHE 0,5 Mr/mI.

Mblbsik (As)

Anmponoeentble ucmouHuKY: YIIoTpedIeHne BObI, COMepIKaIeh
0,2—1 Mr/m MbIUIbsIKa, OH BBI3BIBAET PACCTPOWCTBO IICHTPAIBHOM,
U 0CcOOCHHO Tepu(epruveckoll HEPBHOM CHUCTEMBI C MOCIEIYIONIIM
Pa3BHUTHEM TTOJIMHEBPHUTOB.

Toxcuueckue deticmaus: MbIIIbSIK HAKAIUTMBACTCS B [ICUCHH, 110Y-
Kax, Celle3eHKe, JJETKNX, CTeHKE MUIIEBAPUTEIHLHOTO TPaKTa. MBIIIBSIK
JUTATENIbHOE BpeMs 3a/Iep’KUBaeTCs B BoJlocax U KocTax. be3spenHoii
MpU3HaHa KOHIIEHTpaus Mbiibsika 0,05 mr/i.

Harpuii (Na)

Aumponoeenuvie UCMOYHUKU. CXKUTAHUE YIIIS, BEIOPOCH Tpen-
MPUSATAA YEPHON METAILTypPTUH, MPOMBIIUIEHHO-OBITOBbIE CTOYHBIC
BOJIbI, MCITOJIb30BaHKUE XJIOPHJIa HATPUs B KAUECTBE CPECTBA MPOTUB
00JIeZICHeHN ST III0CCEWHBIX JOPOT WITH JTSl YMSATUEHUS TUTHEBON BOJIBL.

Toxkcuueckoe Oeticmaue: N30BITOK NOHHOTO HATPHs B OpraHU3Me
YeJIOBEKa Yallle BCEro 00yCIOBIEH YPE3MEPHBIM YIOTPEOICHUEM T10-
BapeHHOH COMM. DTO MPUBOIUT K HAPYIIEHUIO BOIHOTO OOMEHa, CTy-
LICHUIO KPOBH, BBI3bIBACT AUC(HYHKIHUIO MOYEK, CEPACUHOCOCYIUCTHIC
3a00eBaHMs.

Huoo6wuii (Nb)

DTOT 3NIEMEHT He SIBJISeTCs IS YeoBeKa HeoOxonuMbiM. Ero co-
e/IMHEHUS TOKCUYHBI U BBI3BIBAIOT JIETOYHBIE 3a00seBanns. B mpupoa-
HOM cpeie COeTUHEHUS] HIOOUST TOPMO3SIT MPOLIECChl CAMOOUHUILICHHS
BOJOEMOB.

Huxens (Ni)

Anmponoeennvle UCmMOyHUKY: TIPEIIPUATHS TOPHOPYIHOU TIPO-
MBIIIIEHHOCTH, MPOU3BOJICTBO IBETHBIX METAJIOB, CKHUTAHUE YIIA
U Ma3zyTa, BBIOPOCHI aBTOTPAHCIOPTA, MPOMBIIIICHHBIE CTOYHBIC
BOJIbI, TAOAYHBIH JTBIM.

Toxcuueckue deticmausi. BBICOKMIA YPOBEHb COICPIKaHMUSI HUKEIIS
B OKpYKaroIei cpe/ie MpruBe K MOSBICHHIO HOBOTO HEBPOJIOTHIECKO-
ro 3a0oJeBaHHs — TeNo-OoNTHKO-HeHponarus (Smorus). CHMIITOMBI:
0onM B J)KMBOTE, HAPYIICHHWE YYBCTBUTEIHLHOCTH, MApalind, MajaHue
ocTpoThl 3peHusi. COeTMHEeHNST HUKEIS U K0OalbTa — KaHIIEPOTEHBI.
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Oson (O,)

O30H — 1151 yenoBeka cuibHO TokcnueH. Ero I1/IK B Bo3nyxe co-
crasisier 0,5 mr/m®. Kpome Toro, 030H KpaifHe B3pBIBOOMACEH JaXe
B HU3KHUX KOHIEHTPAIUIX.

Tokcuunocms 030Ha yCyryOnsieTcss TeM, 4TO CYIIECTBYET “NpH-
BbIKaHHE” K 3amaxy o3oHa. O0e33apakuBaroliiee JICHCTBHE 030HA CBsI-
3aHO C MHTEHCHUBHBIM 00pa30BaHUEM MM CYTEPOKCH/I-PAIUKAIIOB, KO-
TOpBIE OBICTPO pa3pyIIAlOT 000JI0UKH KIIETOK. JleiicTBre 030Ha OUeHb
s pexTuBHO MPH Ae3NH(DEKITAN BOIBI.

Pryrs (Hg)

Anmponozennvle ucmo4YHUKY. CTOUYHBIE BOJIBI U OTXOJBI, CONEp-
JKalllue PTYTh, KOTOpas B OCHOBHOM JIOKQJIM3YIOTCS OKOJO OeperoB
BOJIOEMOB, TOJIBKO MaJlasi €€ 4acTh BBIHOCHTCS JaJIEKO 3a TPEAesIbl
TEPPUTOPHATHLHBIX BOJ. B 0cOOEHHOCTH ONacHBI 3arpsi3HEHHS PTYTHIO
MOpEH, TOCKOJIbKY 3apakeHHUE MOPCKUX OPraHHM3MOB MOXKET CTaTh
MPEANOChUIKON OTpaBiieHus Jrofen. [lotepu pTyTH B MOMEILIEHUSX,
Ha TPEANPULTHSIX TI0 TPOU3BOJICTBY XJIOpa U KayCTHYECKOM COJIBI.

Tokcuueckoe Oeticmeue: PTyTh, omagas B OpraHu3M, COCpPEaO0-
TauNBAETCS MPEUMYIIECTBEHHO B MOYKaX M HapyIIaeT WX HOPMallb-
HYIO JICATEIIbHOCTh. PTYTh 3ajiepKMBaeTCsl TaKkKe B KJIETKAX MO3ra
W CIIM3UCTON 000J0uKe pTa. IIpu XpOHWYECKHX OTpaBIECHUSAX CTpa-
JaeT ICHTpaJlbHas HEpBHAs cucTemMa. Eciu Merandeckas PTyTh
OKa3anach B TOMEMICHWH, CIIEAYeT 3achilaTh €€ IOPOIIKOM CEepBhl
WM 3QJIUTh PaCTBOPOM XJIOpHUA JKelle3a U yNalUTh U3 ITOMEIICHUS.
PTyTHBIC OTpaBiieHHs Yallle BCErO CBsI3aHbI C BJBIXaHHEM BO3/yXa,
COZIepKaIIero mapel pTyTH. B penkux cimydasx MOTyT HaOmromaTses
CHUMIITOMBI OCTPOHM PTYTHOH HMHTOKCHKALUHU (pBOTa, YKUIKUH CTYI
C KpOBBIO, pe3KHe O0H B JKUBOTE) CO CIICU(PUICCKAM TTOPaKCHUEM
MoYeK (CyJaeMoBasi IOYKa).

Csunen (Pb)

Aumponozentvie UCMOYHUKY: B OPTAHU3M Yepe3 OpTraHbl JIbIXaHUs
nocrtymnaeT npubnmusutensHo 50 % coequHeHuid cBUHIA. B KpyITHBIX
ropofax cojiepsKaHhe CBHMHIIA B aTMoc(epe mocturaer 5—38 mr/m?,
4yTo mpeBbimaeT ecrectBeHHbIM Gon B 10 000 pa3. O6 omacHoCTH
CBHUHIIA JUISI 3/I0POBbsI HACEJIICHUS TMTUCHHUCTHI BIIEPBBIC 3aTOBOPHIIN
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B CBSI3U C MAaCCOBBIMU MHTOKCUKALIUSIMHU, KOTOPHIC BO3HUKIIU MIPHU UC-
TI0JIF30BAHHH B BOJONIPOBOJIAX CBHHIIOBEIX TPYO.

Hanpumep, B ABCTpuM CBHHEI HAKAIUIUBAJICS B OpraHU3Me 3aid-
LIEB, KOTOPBIE MUTAJIUCH TPABOM, pacTyIIE BJIOJIb aBTOCTPas. Takux
3aif1IeB, ChEJICHHBIX 32 OJIHY HEJIENI0, BITOJIHE IOCTAaTOYHO, YTOOKI Ye-
JIOBEK MOT 3a00JIeTh, ITOJyYUB B PE3yJIbTaTe CBUHIIOBOE OTPABJICHUE.

Tokcuueckoe Oeticmeue: TIOH NEWCTBHEM CBHUHIIA HapyIIaeTCs
CUHTE3 reMOITIO0MHA, BO3HUKAET 3a00JICBAHUE JIBIXaTCIbHBIX ITyTEH,
MOUYETIOJIOBEIX OPTaHOB, HEPBHOH cHCTEMEI. B 0COOEHHOCTH OIaCHBI
COEIMHEHHS CBUHIIA JIJIS JIETeH JTOIIKOIBHOTO Bo3pacta. OqHAKO ITo-
BBIIIICHHBIC KOHIICHTPAIINH CBUHIIA MOTYT BCTPEUATHCS B TTOJI3EMHBIX
Bonax. Boma cunraercst 0e3BpeTHOM B TOM CiTydae, €CIIH COJepKaHHe
B Hel cBuHIA He 0oaee 0,03 mr/i.

Cenen (Se)

BozneiicTBue ceneHa Ha OpraHuU3M B MPHUPOIHO-TEXHOTCHHBIX
JaHamapTax — Ipy JIUTSILHOM MPOKUBAHUN Y€JI0BEKA U KUBOTHBIX
B YCIIOBHSIX BBICOKOTOPBS. [IpH 3TOM n3MeHstoTCsl PU3n0I0r0-0noXu-
MHUYECKHE TapaMeTphbl OpraHnu3Ma, CBSI3aHHBIC C BIBIXaHUEM, TaK KaK
MIPH YBEJIMYEHHUH BBICOTHI HAJ YPOBHEM MOPS Y KHBOTHBIX W YeIIOBE-
Ka BO3HUKAET T'MIIOKCHSA: 3HAYUTENIBHO IOBBIIIACTCS YPOBEHb T'€MO-
m1o6uHa (Hb) 1 Konnm4ecTBO 3pUTPOLIUTOB B KPOBH.

Cepeopo (Ag)

Anmponozennvle UcmoyHuKY: CXKUTAHUE YIVIsI, BBHIOPOCHI MPO-
MBIIUICHHBIX TMPEANPUITANR W aBTOTPAHCIIOPTA, IPOU3BOICTBO KHHO-
1 (hoTOMAaTEPUAIIOB U IPYTHe MPOIIECChI CepeOpeHusl.

Toxcuueckoe Oeticmsue: MOHBI cepedpa JIETKO MPOHUKAIOT B dpH-
TPOLIUTHI U CBSI3BIBAIOTCS ¢ OEIKaMH KPOBHU, 00pa3ysl HeAHalu3nupye-
MbIe coenuHeHus. [loBbIIeHHOE conepkaHne cepedpa B OpraHu3Me
YelloBeKa MPUBOANT K HAPYIICHUIO TICUXUKU U YXYAIIECHUIO 3PEHUSI.

Cepa (S)

Anmponozennvle ucmMo4HUKY. B 3€MHOW KOpe cepa HaXOAWUTCS
B BH/IE CYAb(PUIOB, MONYCYIb(UIO0B, CYIb(ATOB, CAMOPOIHOM CEpPHI.

Tokcuueckoe Oeticmgue: PazHOOOPA3HBIC COCAMHEHUS CEPBI —
BBICOKOTOKCHYHBIE BemiecTa. [lomamas B opraHu3M HapymaroT JIbI-
XaTeNbHBIN IUKJI, MOTYT BBI3BaTh OKeT TopTaHu. OcOOBIii HKOIOTHYEC-
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CKUU BpeJ MPUHOCAT KUCIOTHBIC OCAJIKH MIPU UHTEHCUBHBIX BBIOPO-
cax Ccepbl MPOMBIIUICHHBIMU TTPEIPUATHIMHU.

Crponumii (Sr)

AnmponoeenHvle ucCmoyHuKy. CTPOHIUNA IIHPOKO PaCIpoCTpa-
HEH B MPHUPOTHBIX BOJAX, MPHU ATOM €TI0 KOHIICHTPAIHH KOJIeOmroTCs
B mmpokux npeaenax (ot 0,1 mo 45 mr/n).

Tokcuueckoe Oeticmeue. TIATEIHHOE €T0 TOCTYIUICHHE B OOJb-
IIUX KOJMYECTBAX B OPraHU3M NPUBOIUT K (DYHKIIMOHAIBHBIM H3-
MEHCHHSM IeueHu. BMecTe ¢ TeM MpOA0IDKUTEIBLHOE YIIOTPeOICHHE
MMUTHEBOW BOJIBI, COMIEpIKaIlIel CTPOHIMI Ha YpOBHE 7 MI/J, HE BbI-
3bIBACT (DYHKIIMOHAIBHBIX U MOP(OIOrHYSCKUX U3MEHCHHI B TKAHSX,
opraHax H B IICJIOCTHOM OPTaHHU3ME YeJIOBEKa. JTa BEIMIMHA TIPHHS-
Ta B KAUECTBE HOPMATUBA COJICPIKAHUSI CTPOHIIMS JIJIsl TUTHEBOW BOJIBI.

Cypsbma (Sb) u BucmyT (Bi)

AHnmponoeernvle UCMOYHUKYU. CTOYHBIC BOJBI 00OTaTHUTEIBHBIX
(haOpuK U 1IEX0B METAJUTYPrUY€CKUX MIPEANPUATHI, OBITOBBIX KOMOH-
HAaTOB ¥ XUMHKO-(papMaIieBTUIeCKOTr0 MMPOU3BOACTRA.

Tokcuueckoe Oeticmeue cypvmul. i TPUPOJHON CPEIbl — ITO
sn. [lomamass B OpraHu3M 4enoBeKa, CypbMa BBI3BIBACT BBICHITTAHI
Y ITHEBMOCKJIEPO3 (TIPH BIBIXaHUU IBLIN), Y KEHIIUH — THHEKOJIOT H-
yecKue 3a00JIeBaHMS.

Tokcuueckoe Oeticmeue sucMyma: B OpPTaHM3ME 4YelIOBeKa OH
CBSI3BIBACTCS C MMMYHOIIIOOYJIMHAMU, CHWXKas UX oOIee cojepxa-
HHE U3-32 00pa30BaHUs CICIUPUICCKOTO PACTBOPUMOTO KOMITIIEKCA C
Oenkamu. BucmyT sierko npoHukaet yepe3 Memopanbl. Coinu BUCMyTa
YTHETAIOT NEeWCTBHE aMHUHO- M KapOOKCHWIIAa3bl, HAPYIIACT Pa3BUTHE
IJI0/Ia B MaTEPUHCKOM OPraHU3Me, BhI3BIBAET CEPhE3HbIC U3MEHEHHS
B MO3TOBOM TKaHHU, TOKCHUYECKHUI TEMaTUT, MOUYCYHYI0 HEIO0CTaTOU-
HOCTb.

Tenayp (Te)

Anmponoeennvle UCMOYHUKY. METAJUTypTHUecKasl MPOMBITIUICH-
HOCTb (CTOKH, TTBLIb, a9PO30JI1), CKUTAHUE YIS, CTOUHBIC BOJBI pa3-
JITIHBIX TPOU3BOICTB.

Tokcuueckoe Oeticmeue: TEITYp OTHOCUTCS K THOJIOBBIM SI/IaM.
IIpu ocCTpBIX OTpaBICHUSIX MPOUCXOAUT TOPAKCHHE ICHTPATHLHOMN
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HEPBHOMW CHCTEMBI, KPOBH, TIOYEK, OPIaHOB JIBIXaHUS, HAPYIICHUE 00-
MEHa BEIIEeCTB. Teuryp MPOHUKAET Yepe3 TUIAIICHTY U MOYKET BBI3BATh
ru0enp I10/1a; TOPMO3UT POCT OpraHu3Ma.

Tanamii (T1)

Anmponoeennble UCMOYHUKU: CKUTAHUE TOTLTUBA, TIPOU3BOJICTBO
CBUHIIA, ME/IH, IIMHKA MTPOMBIILJICHHBIC CTOYHBIC BOJABI, IPUMCHCHUE
KaJIMAHBIX yI0OpeHUi.

Toxcuueckoe Oeticmeue: TAIUIMH OTHOCUTCS K si7jaM, MOpakaro-
UM IEHTPAIbHYIO U HEPUPEPUUCCKYIO HEPBHYIO CHCTEMBbI, JKEITy-
JOYHO-KUIIEYHBIA TPAKT W MOYKHU. Tamnuid, 3ameriasl Kajaui, KOH-
KypupyeT ¢ HMM 3a MecTo B Ouornorndyeckux MemOpanax. [lomas
B OpraHm3M, TaJUIMH HAKaIIMBAeTCSd B BOJIOCAX, KOCTAX, IMOYKaX,
MmbImax. OOuH U3 CUMIITOMOB OTPAaBJICHUS TAJUIMEM — BBINAJCHHE
BOJIOC.

Yraepon (C)

Toxcuyeckoe Oeticmsue: YIAEPOA MO CBOEMY 3HAYCHUIO JJIS JKU-
BBIX OpraHu3MoB — opraHoreH Nel. OmHako W CBOOOIHBIN yTIIEPOJ
B BUJIC CAKU M €r0 MOHOOKCHJ TOKCHYEH IJIsl yeroBeka. Jliuremns-
HBII KOHTAaKT C Ca)K€d WJIM YrOJbHOW MIbUIBIO BBI3BIBAET PaK KOXKHU.
Ouenp TOKCHYHBI MOHOOKCH] yriiepona CO, oTpasistoniee 1elcTBHE
KOTOPOTO BBI3BaHO TeM, 9T0 CO JIeTKO COSTUHSCTCS ¢ TeMOTTIOOMHOM
KpPOBH U JIETIAET €0 HECIIOCOOHBIM MEPEHOCUTh KHUCIOPOJ OT JISTKUX
K TKaHSM.

Ypan (U) — paiuO0aKTUBHBIN 3JIEMEHT, IIUPOKO PaCHPOCTPAHEH-
HBIi B TIPUPOAHBIX Bonmax. OCOOCHHO OOJIbIIKE €ro KOHIICHTpAIHH
MOTYT BCTPEUYAThCSI B TTOJI3EMHBIX BOAX, 3aTPS3HCHHBIX PAAHOHYKITH-
namu. B 0OCHOBY HOpMHpOBaHHS ypaHa IMOJOXEHbI HE €ro PaJnuoaK-
THUBHBIE CBOWCTBA, & TOKCHUECKOE BIUSHUE KaK XUMHUIECKOTO DJIEMEH-
ta. [lomycTuMoe coneprxaHue ypaHa B MUTHEBOH Boje paBHO 1,7 M1/,
a ero paJIMOaKTUBHBIX U30TOINOB — He Oosiee 1 OK/II.

Dochop (P)

Tokcuueckoe Oeticmeue: XPOHWYECKOE OTpaBieHHE (Gochopom
MIepBOHAYATHHO MPOSBIISETCS OOMSIMHU B HKEITyJOIHO-KHIIIETHOM TPaK-
T€ W TIOXKEITEHWEM KOXKHOTO IMOKPOBa. DTH CHMIITOMBI COITPOBOXKIA-
FOTCsI TIOTEPEel amlmneTuTa U 3aMeyICHueM oOMeHa BellecTB. B naib-
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HelieM otpasieHue (HochopoM MPUBOTUT K AePOpPMALUU KOCTEH,
KOTOPBIC CTAHOBSITCS Bce OoJiee XpynkuMu. CHUXKACTCS COMPOTUBIISI-
€MOCTh Opranu3ma B 1e0oM. OCHOBHOHM MyTh MOCTYIUICHUS PaUO-
HyKIHJI0B (hochopa U3 BOTHBIX COPOCOB B OpraHH3M 4YelIOBEKa —
WCIIOJIb30BAHUE MTUTHEBOW BOJIBI, 3arpsi3HEHHAs (hOChOpOM, a TaKKe
noTpedIeHUe PHIObI U APYTUX MHIIEBBIX MTPOAYKTOB U3 MPECHBIX BO-
JIOEMOB ¥ MOPCKOW CPEeIbl.

Xpom (Cr)

Anmponozcennvie ucmounuxu: BEIOPOCH MPEANIPUSITAH, T0OBIBaIO-
IUX, TepepadaThIBAOIINX U MPUMEHSIOIIUX XPOM; COKHTAaHUE YIJIS,
MIPOMBIIIICHHBIE CTOKU.

Tokcuueckoe Oeticmeue: TIPA OTPABICHUH COSAMHEHUSMHU XpOMa
MOPAKAIOTCS TMOYKH, MEYEHb U MOMKETYyAO0uHasl Kene3a. BhI3bIBaeT
paK JIETKUX U KEIyJKa, a TAKKE SIBISICTCS aJIJICPTCHOM.

uHuk (Zn)

Aumponoeenuvie ucmounuxu: BBIOpoc B arMmocdepy MpH BEICOKO-
TEMIIEPaTyPHBIX TEXHOIOTMUECKUX POIECCaX Ha METAILTYPrUIeCKUX
KOMOWHATaX: CKUTAHUE YIS, BBIMBIBAHUE TOPSTUEH BOJBI U3 OIIMHKO-
BaHHBIX BOJOIPOBOIHBIX TPYO U JP.

Tokcuueckoe Oelicmeue: TUHK KOHKYPUPYET C KallbIUEM, PHU
9TOM CONIEP>KaHME KAJbLIUS B KPOBH, KOCTSIX MAJacT, OAHOBPEMEHHO
HapylIaeTcsi yCBOGHUE opraHm3MoM ¢ocdopa; B pe3yabraTe pa3BH-
BaeTcsl OCTEOXOHIPO3. Henmb3st muTh BoAy, XpaHUBIIYIOCS B OLIMHKO-
BaHHBIX 0aKax: HAKaIUTMBAOIIUECS B HEW MOHBI [IMHKA OTPULIATEIILHO
BO3JICHCTBYIOT HA KEIYIOUYHO-KUIIIEYHBIA TPAKT.
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VI. OKPYKAIOIIASI CPEJIA
U MATAHUE HACEJIEHUS

TokcuyHBIC AIIEMEHTHI, 0COOCHHO TSDKEIBIE METAJUIBI M PaIN0aK-
THUBHBIE U30TOIIBI, TOCTYIIAsl B OPTaHU3M UYEJIOBEKA, BHI3BIBAIOT B HEM
MaTOJIOTUYCCKUE U3MEHEHUS Pa3IN4HON CTEINECHU TSKECTH, B 3aBU-
CUMOCTHU OT IPUPOJBI METaJIa, CBONCTB COCAMHEHUM, T03bI, MyTel
MOCTYIUICHUS U UIUTEIbHOCTH Bo3aekcTBUi. [1o qaHHpIM AMepuKaH-
CKOM OpraHu3aluy MO0 KOHTPOIIO JICKAPCTBEHHBIX M MUIIEBBIX MPO-
JYKTOB, 4esioBeK noTpedisier B rog 60—80 Thic. BPEIHBIX MPUMECEH
C BO3YyXOM, BOJIOM U MUIIEH. A 3alllUTHAsI CHUCTEMa YEJIOBEUECKOTO
OpraHu3Ma, JaXKe TPHU MOJHON PaboTOCIIOCOOHOCTH, MOXKET 00e3Bpe-
JIUTh U3 HUX JIMIIb 2—3 TBICSYH.

B cBsi3u ¢ 3TUM B mocCienHUE TONBI OJHOW U3 MEPBOCTEIICHHBIX
3aJlad COBPEMEHHOCTH SIBJISICTCSI CO3J]aHHE HAyYHO-00OCHOBaHHBIX
TEXHOJIOTUI MPOU3BO/ICTBA MPOAYKTOB NUTaHuA [153] ¢ yderoM He
TOJBKO (PU3UOJOTMUSCKHUX TMOTPEOHOCTEH OpraHu3Ma pPa3JInYHbBIX
TPyl HACEICHHUS, HO M C YYETOM MPOOJieM 0€30MaCHOCTH B CIIOXKHB-
LIEKCS DKOJIOTMYECKOW CUTYallUH.

HNMeHHO HapylIeHHEeM MHUIIEBOrO CTaTyca MOXHO OOBSCHUTH
3HAYHUTENIBHBIN POCT TAaKUX 3a00JIEBAaHU, KaK aTEPOCKIICPO3, HIIIEMHU-
yeckasi 00JIe3Hb Cepjilia, THIePTOHNYeCKasi 00JIe3Hb, CaXapHbIN Tua-
Oer, 3a00JIeBaHUS KEITYIOYHO-KUIIICYHOTO TPAKTa — C OJJHOH CTOPOHBI,
C Ipyroi — yBeTUYCHUEM YHCJIA JIUI] C HAPYLIICHHOM UMMYHOPEAKTHB-
HOCTBIO M PE3UCTEHTHOCTHIO K €CTECTBECHHBIM M TEXHOTCHHBIM (Dak-
TOpaM OKPYXKaIoIIeH Cpebl.

KagyecTBeHHBIN pallMOH MUTAHUSI YEIOBEKA NOJDKEH HE TOJBKO
YIAOBJICTBOPSITh MOTPEOHOCTH OpraHM3Ma B SHEPIUM U COATAHCHPO-
BaHHBIX MUIIEBLIX BEIIECTBAX, HO U UMETh CIIOCOOHOCTH HAIPABJICH-
HOU KOPPEKIIUU 3I0pOBbs UejoBeKa. Beayias poss B 3TOM KOPPEKITUU
NPUHAIICKUT MUKPOHYTPUECHTAM, K KOTOPBIM OTHOCSITCSI BUTAMUHBI,
MUHEpaJIbHbIC BEIIECTBA, MHUIIECBBIC BOJOKHA, MOJWHEHACHIIICHHBIC
YKUPHBIC KUCIIOTBI, (POCOIHITHIBI, & TAKIKE OMOJOTHUECKH aKTHBHBIC
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N00aBKH TPUPOTHOTO MPOMCXOXKIEHHS, MOBBIIIAIOUINE 3aIUTHBIC
CBOICTBa OpTaHU3Ma, NMEIOITHe OOJIBIIOe 3HAYCHNE B PETYISIINU 00-
MeHa BELIeCTB M (PYHKIIMOHUPOBAHUU OTACIHHBIX OPraHOB M CHCTEM
[153-157].

HemanoBakHyro poib B palMOHE MUTAHUS YeJOBEKa HUrpaeT
Y BOJIa, KOTOpas SBISIETCS BTOPBIM XKH3HEHHO BaYKHBIM U HEOOXOIIH-
MBIM JUIsl YeJIOBeKa KOMIIOHEHTOM OKPYIKAFOIIEH Cpelbl Mmoclie BO3-
nyxa. Boja mcmonb3yeTcst A MUThS B CHIPOM W KHIITYSHOM BHJIE,
CITY’KUT OCHOBOM JUTSI IPUTOTOBJICHUSI TIHIIA ¥ BO MHOT'OM OTPEIeIsieT
ee KauecTBO. Boja BXOIUT B cocTaB MPAaKTHUECKU BCEX BUIOB MUIIN
(oBommeit, GppykToB, 3epHA, Msca, peIOBI U T.I1.). KadecTBO monmmBHOM
BOJBI BJIMSIET HA COCTAB KYJIBTYPHBIX PAacTEHHM, COIEPXKAIMX YacTb
TSOKETIBIX METAIIOB, UMEIOIITUXCS B TIOYBE U BOJIE, KOTOPHIE TIEPEXOST
B pacTeHHs, MPUYEM HEPEAKO B KOIUYECTBAX, MIPEBBIIAIONINX CYyIIIe-
CTBYIOIIHE TPEAETHHO IOMYCTHUMbIE KOHIIEHTPAIMU B KOMIIOHEHTaX
OKpY’KaroUIEN Cpebl.

Kak momararor ciennaircTbl B 001aCTH MATAaHUS, OMOJIOTHUECKH
akTuBHbIe 100aBku (BA/l) M mponyKThl QYHKIMOHAIBHOTO MATAHHS
B TEPCIEKTHBE MOTYT 3aHATh BA)KHOE MECTO B CTPYKType NMUTAHHS
yenoBeka. OHM BKITIOYAIOT TPU BUJIa B3aMMOJIOMONHSIONIMX KOMITO-
HEHTOB: HaTypaJIbHbIE TIPOIYKTHI, IPOILYKTHI 32IaHHOTO XUMHUYECKOTO
cocrasa, bA/[-aytpunesruku. [lo manneM craructuku, 70 % Hace-
JICHUS] Pa3BUTHIX CTPaH PErysipHO HCHonb3yoT bA/l B paunone nu-
TaHus. bronornyeckn akTHBHBIE T00ABKH BOILIHM B KH3Hb TPAKIAH
LentpanbHol A31H CPaBHUTEIBHO HEIABHO.

B GompmmHCTBE 3apyOeKHBIX CTpaH CYIMIECTBYIOT 3aKOHBI, pe-
[JIAMEHTHPYIONIUE W PEryIUpyIOIie MPOU3BOACTBO H paclpocTpa-
Henue BAJI nnm kak MX Ha3BIBAIOT 32 pyOexkoM — food supplements.
Tak, nanpumep, B CILIA 0310poBiieHIE HACEIEHUS PETYIUPYETCS Ha
MIPaBUTEIILCTBEHHOM YPOBHE. 3HAUNTEIbHASI 9aCTh 3TOW pabOTHI Ha-
xomutcst B Beienun FDA (Food and Drug Administration — Yrpas-
JICHUE TI0 KOHTPOJIO KauecTBa MUIIEBBIX MPOTYKTOB U JIEKAPCTBEH-
HbIX cpenacTB). B 1992 1. B cocraBe FDA Opu1a co3nana cnernuaibHas
ctpykrypa — Office of Specials Nutritionals (OSN), nmpu3BanHas 3a-
HUMaTbcsl coopoMm m aHanm3oMm wHPopManmu o food supplements.
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B staBape 1994 1. ObuT IpUHST 3aKOH O food supplements — Dietary
Supplement Health and Education Act (DSHEA). B Hacrositiee Bpe-
Ms Ha (enepaibHOM ypOBHE MPHUHSAT PsiJ 3aKOHOJATEIBHBIX JIOKY-
MEHTOB, KacaroIuXcs 0€30IMaCHOCTH MPUMEHEHUS food supplements.
B COOTBETCTBHM C MPUHATHIMH HOPMATHBHBIMH JIOKYMEHTAMH Ha
ATUKETKAX JIOMYCKACTCs YIIOMUHAHKE JIUIh TPEX MMOKA3aHUU K MPH-
MEHEHHMIO: 11e7IecO00pa3HOCTh MPUMEHEHHS ISl BOCIIONTHEHHS KaKO-
ro-1u00 KOMIIOHEHTa IIPU €r0 HEAOCTaTOYHOCTH; BO3MOKHOCTB BOC-
CTAHOBJICHUS C IOMOIIBIO food supplements Kakux-J1100 HaApyIICHUN
(yHKIMU opraHu3Ma 4YeJoBeKa; Ledb — o31oposieHue. KoHTponb
3a o(OpMIICHHEM STHUKETOK MPOBOAMT CIHEIHaTbHAasi KOMHCCHUS —
Commission on Dietary Supplement Labels, kotopast yTBepxxaaercs
HENOCPEJICTBEHHO MPE3UACHTOM cTpaHbl. B pamMkax HammonansHoro
nHCcTHTyTa 310poBhsi CIIIA Takxke cymecTByeT KOMHUCCHs MO food
supplements [145].

B nacrosiee Bpems B rocynapctax EBpomneiickoro Coobmiectsa
n CIIIA cymecTByeT MojJoKeHHE O TOM, YTO (YHKIIMOHAIBHBIE MTPO-
JOYKTBI TIMTAHHS, 00Ja1asi CoCOOHOCTBIO YIy4IllaTh COCTOSTHHE 3/10-
POBBsI, HE JIOJDKHBI OTBEYATh IMOJHBIM MEIUIIMHCKHM TPESOOBAaHUSIM.
B Poccun nipotyKThl ()YHKIIMOHAIEHOTO MUTAHUS TAKKE CTAH BECh-
Ma TIOITYJISIPHBI.

Yuenbimu Keipreiscrana [154, 155] ObUTH IpeIioRKeHB OCHOB-
HbIC HANIPABJICHUS TOCYIaPCTBCHHON IMOJIMTUKU B 00JIACTHU 37I0POBOTO
MTUTaHUS HACEJICHUSI, 2 UMEHHO:

B obnacmu npouzeoocmea nuugesvix npooyKkmog:

a) COBEpPIIIEHCTBOBATh OMOTEXHOJIOTMYECKHE MPOIECCHI Iepepa-
OOTKH CETbCKOXO3IHCTBEHHOTO CHIPHS, BKIIIOYAS: MONyYeHHE HOBBIX
BHJIOB THIIEBHIX MPOMYKTOB OOIIETO W CIIENHATHHOTO HAa3HAYCHHS
C UCTIOJIh30BaHNEM (DEPMEHTHBIX MTPETIapaToB U OMOJIOTHYECKH aKTHB-
HBIX BEIIECTB;

0) co3maTh TEXHOJOTHH MPOU3BOCTBA KaYeCTBEHHO HOBBIX ITH-
IIEBBIX MPOAYKTOB C HANPaBJICHHBIM M3MEHEHHEM XHMHYECKOTO CO-
CTaBa, COOTBETCTBYIOIINX MOTPEOHOCTSIM OPraHN3Ma YeI0BeKa, B TOM
YHCIie: TPOAYKTOB TUTAHUS MacCOBOTO MOTPEOICHUS IS PA3ITNIHBIX
BO3PACTHBIX TPYII HACETICHHS,

118



B) pa3paboTaTh TEXHOJOIMH MPOU3BOACTBA MPOIYKTOB JieueOHO-
MPOPUIAKTHYECKOTO HA3HAYCHUS ISl IPEAYNPEKIACHUS PA3THIHBIX
3a00JIeBaHMI ¥ YKPEIUICHHS 3alIUTHBIX (DYHKIMI OpraHu3Ma, CHIDKe-
HUS PUCKA BO3IECHCTBHA BPENHBIX BEIIECTB, B TOM YHCIE JJIS Hace-
JICHHS1, IPOKUBAIOILETO B 30HAX HKOJIOTMUECKU HEOIAronoiIyYHbIX 110
Pa3IMYHBIM BUJAM 3arpsi3HEHU; JUI TPYIIIT HACEJICHUS, HaXOIA X -
Cs1 B OKCTPEMAJIBHBIX YCIOBUSIX U BOCHHOCIIYKAILUX;

I') COBEpPIIEHCTBOBATh TEXHOJIOTUU BBIMTYCKa BUTAMHUHOB, MUHE-
pPaJbHBIX BEUIECTB, MUKPO3JIEMEHTOB U JPYIMX IUIIEBBIX BEIIECTB
OTEUECTBEHHOI'O POU3BOJCTBA B 00bEMaX, JOCTATOUYHBIX VIS IIOJIHO-
ro odecrieueHusl HaCeJICHHs, B YaCTHOCTH, ITyTeM OOOTalleHUs] UMH
MUILEBBIX IPOILYKTOB MACCOBOTO MOTPEOJICHHUS.

B oonacmu npot]mzlakmuku a’iumMenmapHo-3a6UCUMbLX
COCMOAHUIL U 3000/1€6AHUIL paspaﬁomamb mexHoiocuu no:

a) YCTPAHEHUIO CYIIECTBYIOIIEro Ae(QUIITa BUTAMHUHOB, MaKpO-
W MUKPORJIEMEHTOB (3Kene3a, Kajblus, Hoxa, (Topa, ceieHa u Ap.)
B IIEPBYIO OYEPE/Ib B HKOJIIOTHUECKU HEOIAronoIyYHbIX pETHOHAX;

0) paciupeHHo MPOU3BOJCTBA OMOJIOTMYECKH aKTHBHBIX J100a-
BOK K ITHIIIE;

B) TIOBBINICHUIO YPOBHS 00pa30BaHUs CIIEUAINCTOB B O0JACTH
HAyKH O TIMTaHHMH, a TAK)KE HACEJICHHUS B BOMPOCAX 3I0POBOTO MUTA-
HUS C UPOKUM IIPUBJICUEHUEM CPEACTB MacCOBOM HH(OPMAIIHH.

B oonacmu obecneuenun dezonacnocmu nuuieavlx nPoOyKmos
U BPOO0BOALCHIBEHHO20 CHIPBA HEODXO0UMO:

a) MaKCHMaJIbHO COXPaHHUTH IHUIIEBYI IIEHHOCTh M KayeCTBO
MTPOU3BOIUMBIX TPOJYKTOB 3a CYET MPUMEHEHUS COBPEMEHHBIX TEX-
HOJIOTH W 00OpYIOBaHUS, MCKIIOYAIONINX BO3MOKHOCTH OaKTepH-
aJIbHOTO, XUMHYCCKOI'O 1 (bI/I?,I/I‘-IeCKOI‘O 3arps3HCHU,

0) COBEpIIECHCTBOBATh HOPMAaTHBHO-METOAMUYECKHE 0a3bl Tocy-
JApCTBEHHOTO Ha/30pa 3a KadeCTBOM M 0€30IacHOCTBIO IMHUIIEBBIX
MIPOAYKTOB U MPOIOBOJIBCTBEHHOTO CHIPBS C IEIbI0 KOHTPOJIS yCIIO-
BHI IPOU3BOJICTBA, 3aKYITKH, TIOCTABKH, TPAHCIIOPTUPOBAHHUS, XpaHE-
HUS U peaiu3aliy IPOLYKIUU;

B) OCYILECTBUThH HAOJIOACHUE 3a 00bEKTAMHU OKPYXKAroIleh cpe-
IieI (TT0YBA, BOJIA, BO3AYX);

119



T') CO3/1aTh COBPEMEHHYIO HHCTPYMECHTATBHYIO U aHATUTHIECKY IO
0a3y KOHTPOJIsSI Ka4eCTBa U OE30MACHOCTU MPOJIOBOJILCTBEHHOTO ChI-
Pbs ¥ IULIEBBIX IPOAYKTOB.

B obnacmu popmuposanusn y nacenenus Hagvlkoe 300p06020
RUMAHUS NPEOYCMOMPEnb Mepbl RO:

a) TUKBHUIAIMHA HH()OPMAITMOHHOTO JMe(UIITa B BOIIPOCAX KYihb-
TYpBI IUTAHUS U pa3paboTKe MPorpaMM OOyIeHUS IS CTICIIUAINCTOB,
paboTaromux B 00JAaCTH MEIUITMHBI, 00pa30BaHusl, OOIIECTBEHHOTO
MTUTaHMS, TPOU3BOJICTBA U TIEPepabOTKH MUIIEBBIX MPOAYKTOB;

0) co3maHuio 00pa3oBaTeIbHBIX IIPOTPAMM JIJIsl HACEITICHHS,

B) BHEJPEHHUIO COBPEMEHHBIX KOMITBIOTEPHBIX CHCTEM cOopa,
XpaHeHUs ¥ oOMeHa WH(opManuel, BKIOUas UCIONb30BaHUE TIIO-
OaJIbHBIX CETEH;

T') CO3/IaHUI0 MHPOPMAIIMOHHO-U3/IaTEIILCKUX MTPOTPaMM.

Bce 3T0 BO3MOXKHO OCYyIIECTBUTH B TEPCIEKTUBE JIHIIL TPH
OYEHb OJIATOTIOYYHOM CTEUEHUH PA3ITMYHBIX OOCTOSTENHCTB. A B Ha-
CTOsIIIIee BPEeMs BO BCEM MHUpE OOJBIIYI0 03a00UE€HHOCTh BBI3BIBAIOT
JTAaHHBIE O HEOIATOTIPUSATHOM BO3/ICHCTBUH 3arPS3HEHHOCTH BOJIBI PEK,
MOpeH, 03ep, OKeaHOB, ITOYBHI K aTMOC(EPHOTO BO3/TyXa Ha OPTaHNU3M
yenoBeka. B pecrryOnrke, 0cOOEHHO B KPYITHBIX TOPOAAX, BO3AYX Ha-
CBIIIIEH OOJIBIITUM KOJTMYECTBOM BPEHBIX MpuMeceid. CiieqoBaTeNbHO,
7103 BPEAHBIX KOMIIOHEHTOB, MTOCTYTAIOIINAX C BO3AYXOM, BOJIOW U TIH-
e, TOCTaTOYHO JUIsi BOSHUKHOBEHUS M Pa3BUTHS Pa3IUYHBIX 3200-
neBaHuit (pucyHok 10).

DKOJIOTHYECKasi CUTyalHs PU OTPEICICHHBIX YCIOBUSIX OKa3bl-
BaeT MpsMOe JTMO00 KOCBEHHOE, HEMEIJICHHOE MITH “‘OT/IaJieHHOe” BO3-
JeficTBHE Ha JeSITeTHhHOCTh M 3/I0POBhE denoBeka. MccnenoBanusimu
YCTaHOBJIEHO, YTO OKOJIO TPETH BCEX JIETCKUX O0JIe3HEeH MOXKET OBbITh
CBSI3aHO C (haKTOpaMH OKPYKAIOIIeH Cpesbl, 3arps3HEHHEM BOJIBI,
MOYBHI ¥ BO3MyXa. TshKeNble MeTaulbl, paAHOHYKINIbI, TIECTHIIHIBI
¥ Macca APYTruX BPeTHBIX BEIIECTB, MO IAI0IIIX B BOAY U B ITUIILY, MO-
I'yT c(hopMUPOBATH OCTPHIC U XPOHHUYECKHE OOJIE3HU, KOTOPBIE TIPOsi-
BATCS Yepe3 MHOTO JeT. Yto ke nmenars? OQHUM U3 MEePCIeKTHBHBIX
Iy TeW JJIsl COXpaHEHUsI 37I0POBbsS, Ha HAIl B3IIIA, SBISETCS TPEIOT-
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Pucynox 10 — [TyTtu Murpamnun painoHyKIAI0B
U MX BIMSHHUE HAa OPTaHN3M YeJIOBEKa

BpaleHre o0pa3oBaHusl B OpraHu3Me 4eJoBeKa “IUIaKOB”, TOKCHHOB
1 €ro OYHIIIEHNE.

B pabote [155] npenyoskeHbl OCHOBHBIE PUHIIMITBI TIPEIOTBPA-
mieHus: 00pa3oBaHMs B OpraHuM3Me 4YeJoBeKa TOKCHHOB, “IIJTaKoB”
MyTEeM HCIIOJIb30BAHHUS PALMOHATIBHOTO U MPOPHIAKTHYECKOTO IMH-
tanus. [lokazana nenecooOpa3HOCTh MPUMEHEHUs] IPUPOAHBIX Oaj-
JIACTHBIX BELIECTB TUIA EJUII0NI030-, HEKTHHCOIEPKAIIHNX TPOTYKTOB
1 TIOPOILKOB AJISl MPOQUIAKTHKY 3a00I€BaHUH U TIOBBIIICHUS YPOBHS
3[0POBBSI HACENICHHS yTeM CO3AaHus (DYHKIMOHAIBHBIX MPOIYKTOB
MUTaHUSL.

B sToM ciyyae 0coOeHHO 3HAYMTENbHBI (YHKIMHM OpraHu3Ma
B IUTaHE BbIBEICHHSI OAIIJIACTHBIX BEIIECTB B 00pHOE ¢ “3arpsisHeHneM”
TaK Ha3bIBaeMOM “BHYTpeHHeH cpefpl” yenoseka. [1Inpoko n3BecTHbI-
MU COETUHEHUSIMH — HEUTPaTU3yIOUIMMHU OaJIaCTHBIMU BELIECTBAMH
SBISIFOTCS TuieBble BosiokHa (I1B) — 9T0 KoMIIIeKe BelecTs, KOTO-
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pBI€ COlEepIKATCS TOJIBKO B MPOJAYKTAX PACTUTEIHLHOIO MPOUCXOXKIIE-
HUS 1 0071a1af0T COPOIIMOHHBIMY CBOWCTBAMH.

[1B cBsI3bIBaOT U BBIBOJST M3 OPraHNU3Ma XOJICCTEPUH, YKEIUHBIC
KHCIIOTBI, YTO CHOCOOCTBYeT MpO(UIAKTHKE arepockiepo3a. bai-
JIACTHBIE BEIIECTBA YAAJISIOT M30BITOYHOE KOJMYECTBO HATPHS, UTO
HOpMAaJIU3yeT KPOBSIHOE JaBiicHue. [TuiieBbie BOJIOKHA pEeKOMEHIYET-
Csl IPUMEHSTH B KaueCTBE MPOPIITAKTHIECKOTO MMUTAHUS JIIOIEH, KOH-
TaKTUPYIOIIMX Ha MPOU3BOJICTBE CO CBUHIIOM U PTYTHIO, TAK KaK OHH
3¢ (eKTUBHO BBIBOJSAT METAJIIBI U3 OpTaHU3Ma.

[TosTOMy muIIIEBBIE BOJIOKHA OCTPO HEOOXOAUMBI TEM, KTO JKUBET
B AKOJIOTMUYECKH HEOJIaromnoyuyHbIX peruoHax, KTo oTpedser Hello-
CTAaTOYHOE KOJIMYECTBO OBOIICH M (PPYKTOB, XJieba TpydoTro momosra
JUTSL HOPMAJTU3aIUU pabOThI KEITYI0UHO-KUIIICYHOTO TPAKTA.

W3BectHO, uTo HepocraTok I1B B mpoayKTax nuTaHus OpUBOAUT
K CHWYKEHMIO COMPOTHUBIISIEMOCTH OpraHi3Ma 4eoBeKa BO3AeHCTBUIO
HeONIaronpusaTHBIX (haKTOPOB OKpykaromieit cpenbl. [Ipennomnaraercs,
4TO TrpyObIe BOJOKHA YCKOPSIFOT HHTEHCHBHOCTH (PH3HOIOTHYECKOTO
OOHOBIICHUS CITU3UCTON 00OJIOYKH KUIIICYHUKA.

BrIsicHIIIOCH, YTO TIUIIEBHIE BOJIOKHA B 3aBUCHMOCTH OT ITPOMC-
XOXKJCHHS U crocoba o0paboTKH, Mmomnajias B KUIICYHUK YEJIOBEKa,
BBITIONHSIOT Ty WM MHYIO QyHKIHIO. [loaTOMY criexyeT akieHTHpO-
BaTh BHUMAHUE U HA TOM, YTO YMOTPEOJCHUE MUIIEBBIX MPOIYKTOB
¢ [IB nomoxer m3bexarb W OXHPEHUS, KOTOPOE PACHPOCTPaHEHO
BO MHOTHX Pa3BUTBIX CTpaHax Mupa. 3BeCTHO, YTO Ty4YHBIC JIFOAH
OBICTpEE CTaperoT, OHU 0O0Jiee TOABEPKEHBI TaKUM 3a00JICBaHUSIM,
KaK CaxapHbIil Ana0eT, THIepTOHHUS, UIIeMUYecKas OOJNe3Hb cepra
(MBC), y HUX 4acTO MPOUCXOMAAT aTepOCKIEPOTHUYECKHE U3MEHEHUS
B cocyaax W 1p. B cBsA3m ¢ 3TuM, mpobiemMa 310pOBOro0 CEMEWHOTo
MIUTAHMS U ONPEesIeHHe ONTUMAJIBHOTO MUIIEBOTO palroHa MpHoo-
peTaet Bce OOJBIIYI0 aKTyaTbHOCTh BO BCEM MUDE.

bonee “yHuBepcampHOW’ ™ 3(dexTuBHON THIIEBONH 100aB-
KOW CIY)KHT MHUKpOKpHcTammyeckas nemmoinosza (MKL) — neo-
JIOKHHUCTAas TOPOIIKOOOpa3Has MOAn(UKaIMs TTPUPOTHON TIEILTIONO-
3bl, KOTOpasi K HACTOAIIEMY BPEMEHHU Hallllla TOCTaTOYHO IIHPOKOE
npuMeHenue 3a pyoesxom. Hampumep, tonsko B I[P morpebHOCTD
B TaKOH EITI0NI03¢€ JUIA MMHIIEBBIX 1esel cocTaBnseT He menee 5700 T
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B roJl, UICXO/s U3 pacueTa norpednenus yenosekom 3 r MKII B neHb,
TO €cThb B rof npumepHo 1 kr. I1o HEKOTOPHIM JaHHBIM CTATHCTHKH,
B Pa3BHUTHIX cTpaHax noTpedienue [1B cocrarmisier okono 25 r/cyTku.

OcHoBHbiMU nocTaBinkaMu MKI[ Ha MHUpPOBOW pPBIHOK SIBIISI-
torcst pupmbl Ferometal (CIIA) u Diacel (Snonust). CeipséMm st eé
MIPOM3BOJICTBA CIYKUT B OCHOBHOM BHCKO3Has 1iesuttono3a: B [ /1P ma
9TUX LIl UCIOJIB3YIOT CYIb(UTHYIO BUCKO3HYIO LIEJUIIONO03Y IPO-
n3BozictBa Komnacckoro 1IBK (00bém mpousBojctea 400 T B ron),
a B UCCP — OykoByto BuCKO3HYIO (20 T B o).

OTHOCHUTEIBHO HOBBIH BHJ XUMHYECKOTO MPOAYKTa — MHK-
POKpHCTaITHUECKas LIEeJUTI0I03a U €€ pa3HOBUIHOCTH, BBIITyCKaeMbIe
B page crpan (CLUA, TAP, Smonus, YCCP, [lonpma, Utamus u ap.)
II0J1 Pa3JINYHBIMHU TOPTOBBIMY Ha3BaHusMH (cepun Avicel, Heweten) —
9TO OeJIblii TOPOLIOK, HE UMEIOIINH, KaK M IPUPOJHAS LIEIUII0JI03a, HU
3araxa, Hu BKyca. [lopolok He pacTBopsieTcst B Bojie, CIUpTax, Mac-
J1aX, yCTOMYMB K BO3IEHCTBUIO pa30aBieHHBIX KHCIOT. ComepxaHue
npuMeceil B HEM 0OBIYHO HIDKE, YeM B MCXOIHOM MaTepHuale, TsKe-
JIBIX METAJIOB — CIICAOBBIC KOJIMYECTBA.

B HacTos1ee Bpemst B HEKOTOPBIX Pa3BUTHIX CTPAaHAX CO3/1aHa LIENast
HHTyCcTpus pou3BoacTBa U npumeHeHus [IB (tak nazpiBaemas MKLI)
B KauecTBE J0OABKH K LIMPOKOMY aCCOPTUMEHTY IPOLYKTOB IUTaHUSL.

B cBoe Bpems B Akagemun Hayk Kuprusckoit CCP Obina pas-
paboTaHa TEXHOJIOTHUS MOMYyYCHHUS MHUKPOKPUCTAJUIMYECKOU ILIEIUTIO-
o361 (MKII) u3 oTxomoB MaprenepepadaThIBaIONIETO 3aBOa C CO-
JepKaHUeM BBICOKOKa4eCTBEHHOM XJI0mKoBoH (70 %) W BHCKO3HOM
(30 %) uemmono3el (kommepyeckoe HazBanue MKII “Ankup”). 310
0e3BKYCHBIH, HE MMCIOLIHMI 3araxa OecKaJOpUIHBIM HHTpenueHT Oe-
JIOTO 1LIBETa; HE pacTBOpsSieTCS B BOXE, CHHUPTax, Maciax, YCTOMYMB
K BO3/ICMCTBHIO Pa30aBICHHBIX KUCIIOT.

Pe3ynbrarsl HCOBITAHUN TO3BOJIMIIN MIPEUIOKHUTH HCIONb30BaHNE
MKI] “Ankup” B KauecTBe J0OABOK IpH pa3pabOTKe HOBBIX AHECTHUEC-
CKUX COPTOB XJIEOOOYIOUHBIX M3AeNuid. B 1a00paTopHbIX yCIOBUIX
Obu1a pazpaboTaHa peLenTypa U TeXHOJIOIHUs MPOU3BOACTBA OAaTOHOB,
CYIIEK U CyXapeu.

Eme onna BaskHast mpoOieMa, KOTOPYIO MOKHO PEIIUTH C TIOMO-
ueio [IB — 3T0 cHMKeHne o0mIeit KaJOPHIHOCTH CYyTOYHOTO parlyo-
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HA, YTO MOXET OBITh JOCTHUTHYTO ITyTE€M BBEICHUSI MHIICBBIX BOJIOKOH
B peuentypy nuiueBbix npoaykrtoB. [Ipumenenue MKIL B kauectBe
0a/UIaCTHOTO HAIOJHUTEIIS, CHIKAIOUICTO KaJOPUHHOCTh TMHIIEBBIX
ITPOTYKTOB, OCHOBAHO Ha HEYCBOSIEMOCTH LIEJLTFOJIO3HBIX BOJIOKOH Opra-
HU3MOM Y€JI0BEKa U COXPAHEHUH (DYHKIIMOHATLHBIX CBOWCTB MPOIYKTA.

B ycnosuax KP u gpyrux crpan LA napsay ¢ MKI] ¢ ycniexom
u OoJiee BBIPAKEHHBIM 3(PPEKTOM MOTYT YHOTPEOIATHCS B IIHILY
cambie pa3HOOOpa3HbIC BHJIbI OBOINEH (KalycTa, pelibKa, CTOJO0Bas
CBEKJIa, PEANC) U He MEHee MHOTOYHMCIECHHBIE BHUIBI TIOJOBO-STOM-
HBIX KYJIBTYp (SI0JIOKH, TpyIIH, aOpPUKOCHI, XypMa, KITyOHHKA, MaJInHA
U APYTHE BHUJIBI TON).

B psime HaydHBIX WCCIIEOBAHWA TIO0 HM3YyUYEHUIO 3aBHCHUMOCTH
My MUIIEBBIM PALIMOHOM U JOJTOJICTUEM, YUCHBIC MPEANOI0KHU-
JIW, 9TO TPUYUHON CTapeHHs SBIIACTCS CaMOOTpPAaBJICHHE OpraHM3Ma
OOUTAIOIIMMU B KHIICUYHUKE 4YeJIOBEKa MHUKpoopraHu3zmamu. Eciu
B NHIIY J00aBUTH MEKTHHOBBIE BEUIECTBA C MHIIEBHIM BOJOKHOM,
CHHKACTCSl YPOBEHBb XOJIECTEPHHA B OPTAHU3ME, a THIIECBBIC BOJOK-
Ha OyIyT CHOCOOCTBOBAaTh BBIBEACHUIO OOJIC3HETBOPHBIX OaKTEpHid
Y TOKCHHOB W3 KHUIIIEYHUKA.

[TonoxurenpHOE BO3/IEMCTBUE MUILIEBOM KJIETUATKH HA OPTaHU3M
HECOMHEHHO, MTOCKOJIBbKY, TIOCTYTIasi B OPTaHU3M YeJI0BEKa, IEJITI0IIO0-
3a B KOMILJIEKCE C JPYTMMH KOMIIOHCHTAMH THIIEBHIX BOJOKOH OKa-
3bIBAET OOJIBIIOE BIMSIHAE HA TPOIIECCHI MUIIEBAPEHIUSI, CTUMYIUPYS
JEATETHFHOCTh KUIIICYHUKA, YCUITUBAS €T0 TICPUCTAIBTHKY.

CyIecTBYIOT MHOTOYHCIICHHBIC HAyYHbIE Pa3pabOTKH, Te Lei-
JIFOJIO3HBIE TIOPOIIKH MPUMEHSIOTCS B KadecTBe JI00AaBOK IMPH H3TO-
TOBJICHMH TIPOAYKTOB MUTaHUsA. MCmomp3yioT e€ mpexkae BCEero Kak
VWHEPTHBIA HATIOJTHHUTENh, YMEHBIIAIONINNA KaJOPUHHOCTH IMHUIIEBHIX
W3JENNH, KaK MPOYHO COPOMPYIOUINI M CIIOCOOCTBYIONIMIA BBIBEIE-
HUIO U3 OPraHnu3Ma 00JIE3HETBOPHBIX OAKTEPHI U TOKCHHOB.

Bbonbiioit uHTEpEC B TOM IUTaHE MPEICTABISAIOT IPOAYKTHI OKHC-
neHust 1euTrono3sl [158—160]: MOHOKapOOKCHUIIEILTION03a, BOKAIUT
Y TPUKApPOOKCHIICIUTION03a C PA3IMYHON CTENEHBI OKUCICHUS, 00-
Jalalole CBOMCTBOM COPOMPOBATh HOHBI TOKCHYHBIX METAIJIOB
U SIBISIFOINUECS TEPCIEKTUBHBIMU TPOPUIAKTHICCKUME CPEJICTBA-
mu. [lpu priemMe BHYTpb OHM 00pa3yrOT HEPACTBOPHMBIE KOMILICKCHI
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1 BBIBOJATCS U3 KEITYIOUYHO-KUIIEYHOTO TPaKTa B CBSI3aHHOM BH/IE.
BbICOKOOKHCIIEHHBIE LEIUIIONIO3bI [0 LIMPOTE MPOGHIAKTHIECKOTO
JeUCTBUS SBISIIOTCS YPPEKTUBHBIME COPOCHTAMHU Psifia PaJAROU30TO-
[I0B, OCOOEHHO CTPOHLUS, OCKOJIKOB SIIEPHOTO AEJCHUS TOKCHYHBIX
METaJIOB CypbMBI, PTYyTH, CBUHIIA, ITMHKA.

lpyeoti 6uo 1B — smo nexmuncooepaicawue seuwgecmsa [161-165],
Coziep KaIlnecst B KJIETOYHBIX CTEHKAaX PACTEHMH, X COCTaB, CTPOCHUE,
CBOICTBa, MEKMOJICKYJISIpHASL YIIaKOBKa 3aBHCAT OT OOTAaHWYECKUX
oco0eHHOCTEeH, MOP(OJIOTHH U aHATOMHMU PACTUTEIbHON TKaHH. OHU
cozepykarcsi, B OCHOBHOM, B CEMEHHBIX, IUIOZOBBIX 00OJOUKax IIiie-
HUYHOTO 3€pHA, a TAKXKE BXOAAT B COCTaB CheOOHOM YacTH (PyKTOB,
KOHIIEHTPHPYSCh, B OCHOBHOM, B KJIETOYHOM CTEHKE U KOXKHUIIE TUIO/IA.

[Tpu momyyeHnn sIOIOYHOTO M TOMATHOTO COKa BBIXOJ MEKTHHO-
BBIX BELECTB U OCTaTKOB cocTanisieT 12 %, npu noinydeHuu QpyKTo-
BBIX KOHCEPBOB U3 KJIETOUHBIX TUIOA0B — 6—12 %. Ilpu nepepadortke
caxapHoH cBekJbl rmomydaroT Oonee 80 % CBEXEro CBEKIOBHYHOTO
JKOMa, 00raToro NeKTHHOM M T€MHULIEIUTION03aMH.

[To xuMHUUECKOH CTPYKType NMEKTHHBI MPEACTABISIOT cO00H Ma-
KPOMOJIEKYJISIPHBIE COAMHEHUS U ONM3KHM K TeMULEIII0I03aM — KOJI-
JIOWJTHBIM TIOJIMCaxapujaM MM K DIIOKONONIHCAaxapuaaM pacTeHHUil.
OCHOBOH MOJIEKYJIbI IEKTUHOBBIX BEILECTB SIBIISIETCS LEMb U3 OCTAaT-
kOB D-ranmakTypoHOBOH KHCIIOTHI, KOTOpas coenuHeHa o-(1—4) mm-
KO3HMIHBIMH CBSI3IMH B HUTEBUIHYIO MOJICKYIY ITOJIUTaIaKTyPOHOBOM
(TTeKTHHOBO) KUCIIOTHI.

B pacTuTenbHBIX KIETKax HaXOISATCSl JABE OCHOBHBIC (DOPMBI
[IEKTUHOBBIX BELIECTB: IEKTUH PACTBOPUMBIN (TMAPOIIEKTHH) U He-
PACTBOPUMBIN — MPOTONEKTUH, MPEICTABISIOMNNA CO00M MPOYHOE
COEAMHEHME MEKTHHA C 1EeJUTI0N0301. B ciydasx paciierieHus mpo-
TOTIEKTHHA, OH SIBISAETCS JOMOJHUTEIHHBIM UCTOYHUKOM TOJTYYCHUS
pacTBOPUMOTO MeKTHHA (pUCYHOK 11).

Knaccuduuupyor NEeKTHHBI IO CTENEHH METOKCHIMPOBAHUS
(r.e. oTHOmEHNIO MeTOKCUIbHBIX Tpymn (-OCH,) ranakrypoHOBOi
KHCJIOTBI KO BCEM KHCJIOTHBIM OCTAaTKaM B MOJIEKYJIE) Ha BBICOKOME-
TOKCHUJIMPOBAHHbIE U HU3KOMETOKCHIINpOBaHHbIE. CTETeHbh METOKCH-
mupoBaHus (3TepurKanK) OKa3bIBaeT 3HAYMUTENIBHOE BIMSHHUE Ha
OCHOBHBIE CBOWCTBA NEKTUHOB (PUCYHOK 12).
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Pucynok 11 — CtpoeHue cTeHKH pacTUTEIHHON KIETKU
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JIOMUHUPYIOIIAM KOMIIOHEHTOM II€KTHHOBBIX ITOJIHUCAXapH/IOB
SIBIISIIOTCSL TIOJTMYPOHOBBIE KHUCJIOTHL. B cocTaBe BBICHINX pacTeHU
9TO — TOJIUMEPHI, MPEJICTABIAIONINE COO0H MPEUMYIIECTBEHHO He-
pa3BeTBJIEHHBIE IEMH OCTATKOB D-TajlakTypOHOBOH KHCIIOTHI, KOTO-
PBIX B BBICOKOMOJIEKYJISIPHOM NEKTUHE HacuuThiBaroT oT 300 1o 1000
1 OoJiee eIMHUIL, 9YTO COOTBETCTBYET MOJIEKYIISIPHOW Macce MPUOITH3H-
testbHO oT 50000 mo 200000.

[lexTHHBI HAIITK IIIPOKOE IPUMEHEHHE B TUIIIEBOH 1 (hapMarieB-
TUYECKOH MPOMBINIIEHHOCTH. [IeKTHHOBBIE BElecTBa, MONTYYCHHBIE
W3 Pa3IUYHBIX PACTHTEIHHBIX MCTOYHMKOB PA3IMYHBIMA METOJaMH,
MIPEJICTABIIAIOT COO0M MOPOITKK Oe3 3armaxa OT CBETIIO-KPEMOBOTO JI0
KOPHUYHEBOTO IIBETA.

KomrexcooOpasytorie cBOWCTBA MEKTHHOBBIX BEIIECTB 3aBH-
CSIT OT COAEPIKAHMSI CBOOOAHBIX KapOOKCHIIBHBIX TPYII, T.€. CTETIeHN
aTepru(UKaui KapOOKCHIIBHBIX TPyl MeTaHoiIoM. CTerneHpb 3TepH-
(bukaruy onpezieNaeT TNHEHHYIO TUIOTHOCTH 3apsia MaKpOMOJIEKYJTbI
1, CIIeIOBATEIhHO, CHITy U CIIOCO0 CBSI3M KaTHOHOB. biiaronapst stomy
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CBOWCTBY IEKTUHA, €r0 BKJIOYAIOT B PAI[MOH IMUTAHUS JIMII, HAXOMIs-
IIUXCS B Cpefie, 3arpsA3HEHHON paMOHYKINUAAMH, U UMEIOIINX KOH-
TaKT C TSKEIIBIMU METaJUIAMU.

KommutekcooOpasyromiasi CrtoCOOHOCTh HE 3aBUCHT OT MOJIEKYJISp-
HOW MacChl MIEKTHHA ¥ ONPeeIieTcst KOIGGHUIIMEHTOM CEICKTUBHOCTH
katioHHOro oomena (KM?/M”), sBistomMMCs XapakTepUCTUKON Ha-
CBIIIIEHUS TEKTHHOBBIX BEIIECTB JBYXBAJICHTHBIM KaTnoHOM. Mccemo-
BaHMsI COPOIMOHHON CIIOCOOHOCTH MEKTOBOW KUCIIOTHI TIOKA3aJio, 4TO
paccMarprBaeMble KaTHOHBI TIO ““aKTHBHOCTH PACIoararoTcs B Orpe-
JeneHHbli psa: Mn?*>Cu?* > Zn?* > Co** > Pb** > Ni** > Ca** > Mg**

Takasi MOCJIENOBATEIBHOCTh OOBACHICTCS TEM, YTO KATHOHBI
JIByXBaJICHTHOTO MapraHIiia, MeIn, KoOaapTa, HUKEIS KPOME COeTUHE-
nuii Tuna R(COO),Me 00pa3yroT coeqMHeHHs APYroro Buaa (Kpome
KapOOKCHIIBHBIX) 32 CUET B3aWMOJECHCTBHSA C OKCUTPYIIIAMH MaKpO-
MOJIEKYJI WITH 3a C4€T 0OpasoBanus conu Tuna R(COO)Me(COOCH,).

KomrnexcooOpasytorias CHocOOHOCTh IEKTHHA YBETHUUBACTCSI C
noBblieHreM pH cpenbl. IlekTrH, nomy4eHHbIH U3 KOP3UHOK IIOJCOJI-
Heunuka, npu pH 1,8-2,0 cBa3eiBan 28,5 % BBEACHHOIO CTPOHIIMS,
mpu pH 3,6-3,7 — 52 %, a mpu pH 7,6-7,7 — 72 %. CBEeKIOBHUHBII
MEKTUH TIpU TeX ke 3HadeHusx pH cooTBeTcTBEeHHO CBsA3bIBaN 26.,4;
36,0 u 64,0 % ot o011ero KoIMYECTBa BBEIEHHOTO CTPOHIINA. Macco-
BOE COOTHOIICHUE CTPOHIIMI—TIEKTUH BO BCEX OMBITAX PABHSIOCH 36—
15. CreneHb CBS3BIBaHHS NEKTHHOM METAJLIOB 3aBUCUT OT KOJIHMYE-
CTBEHHOTO COOTHOIICHUS 3TUX KOMITOHEHTOB. [Ipwm B3auMomelicTBun
B pacTBope | yacTu kobasbTa ¢ 10 yacTsAMU MEKTHHA U3 ITOJICOTHEYHH-
Ka cBs3pIBacTCs 7,8 % meraiia, a mpu cootHommeHuu 1:100 — 80,2 %,
nipu KoHueHTpauu 0,5 % cBEeKI0BUYHOTO NMeKTuHa — 75 % CTPOHIHSL.

Jns opraHmzMa dYenoBeKa OCOOCHHO OITACHBI JIOJITOXKHBYIITUE
uzororsl ne3us (*7Cs), crponrms (*°Sr), urrpus (°'Y) u ap. ¢ nmepuo-
JIOM TOJTypacmaja B HECKOJIBKO ACCSATKOB JIET. YCTAHOBIEHO, YTO 1 T
CBEKJIOBUYHOTO TEKTHHA CTIOCOOCH cBs3aTh oT 150 mo 420 Mr cTpoH-
uust. [lpu B3aumonelcTBUM OfHOM YacTu KoOanbTa co 100 yacTsmu
rektuHa Oornee 89 % Meraymma MOXKET OBITH CBS3aHO B HEPACTBOPH-
MBI KOMITJIEKC ¥ BBIBEJICHO U3 OPTaHU3MA.

Taxum 00pa3om, Oaromapst STOMy XUMHUYECKOMY CBOWCTBY, TICK-
THH MOXXET OBITh OTHECEH K HE3aMECHHUMOMY BEIIECTBY ISl MCTIOh-
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30BaHUsl B IPOM3BOACTBE MUILEBON MPOMYKIHHU MPOPUIAKTHYECKOTO
u neyeOHoro nutanusa. OnTuManbHas NpoQuIakTHUecKas 1032 IeK-
THHA COCTaBJISIeT 4 T B CYTKH, a B YCIOBUAX PaAMOaKTUBHOIO 3arpsi3-
HEHUs — He MeHee 15-16 1.

[Tomaas B JKeIyIOYHO-KUIIEYHBII TPAKT MEKTUH 00pa3yeT reiu.
[Ipu pa3Oyxanuu Macca MEKTHHA 00E3BOXKMBACT IMHUILEBAPUTEIbHBIN
TPAKT U, IPOABUTAsICh 110 KUIIEUHUKY, 3aXBaThIBAET TOKCUYHbIE BEIlle-
CTBa, BEIBOAUT WX U3 Opranusma. B To sxe Bpems renu kak Obl 00Bosa-
KMBAIOT, BHICTUIIAIOT CTEHKH JKEITy/IKa ¥ KUIIEYHUKA U MPETATCTBYIOT
BCACHIBAHUIO TOKCUHOB B JINMQY U KPOBb, YCTPAHSIOT OCTpoe (HU3H-
YEeCKOe BO3JCHCTBHUE Psifia BEIIECTB HA CTEHKH JKEIyJKa U KUIICUHU-
Ka, YeM B 3HAUYUTEIbHOW Mepe CHIDKAIOT BOCTIATUTENFHBIE MTPOIIECCHI
CIIM3UCTOM 000JIOUKH U A3BO0OPA30BAHUE.

OCHOBHO# 2QPeKT TepareBTHYECKOTO TCHCTBHSI IICKTHHA CBSI3aH
C OCOOCHHOCTSIMH €r0 XMMHUYECKOH CTpyKTypsl. [lomumepHas 1enb
MOJUTAJIAKTYPOHOBOW KHCJIOTHI, HAJIMYME XHUMHUYECKH AaKTUBHBIX
CBOOOJ/IHBIX KapOOKCWIIBHBIX TPYII U CIIUPTOBBIX T'MJIPOKCHJIOB CIIO-
COOCTBYIOT 00pa30BaHHIO MPOYHBIX HEPACTBOPHMBIX XEJIaTHBIX KOM-
IUIEKCOB C IOJUBAJCHTHBIMU METAJUIAMH M BBIBEIECHHIO IOCIECAHUX
13 OpraHu3Ma.

Oco0yt0 aKkTyaJbHOCTb IEKTHHBI IPHOOPENH KaK pacTBOPUMBIC
MTUIIEBBIC BOJIOKHA MPH CO3JaHUN (PYHKIIMOHATIBHBIX MUIIEBBIX MPO-
JOYKTOB, NpeIHA3HAYCHHBIX JUIA LIMPOKOIO Kpyra MOTpeOuTenei,
a TarKe IS TPOMYKTOB JICUSOHOTO U MPOQPIITAKTHICSCKOTO ITUTAHMUS,
PEKOMEHIYEMOT'0 TUETOIOTaMU OTAEIbHBIM IPYIINIaM HACETICHMUS.

BBuny Toro, 4to €XeJHEBHBINA NPHEM OOJNBIINX KOJIUYECTB IEK-
THHOB MOYKET BBI3BATh TTOOOUHBIC SIBICHUSI B BUJIC PA3BUTHS AHCOAK-
TEepHUO30B (TIEKTHHBI 00JIaJaAf0T aHTUMUKPOOHO aKTHBHOCTBHIO), PEKO-
MEHJI0BAaHO YMEHBIIINTD J03y MEKTHHOB, KOTOPast JOJKHA COCTABIIATh
JUIs1 B3pOCTBbIX 3—4 T B JIeHb, a i JeTed 1—2 T a1t OOBIYHBIX TPYIIT
HACeJICHUsI, 10 CPABHEHMIO C CYLIECTBYIOLIEH Ul MpodecCHoHAIb-
HBIX TPy, paboTaIOMINX ¢ METAJIAMH.

HauOosnee BBICOKMM 3alIMTHBIM (IIPOTEKTOPHBIM) JCHCTBUEM,
T.€. CIOCOOHOCTBHIO BBIBOAWUTH M3 OpPraHU3Ma SJAOBUTHIC BEIECTBA
U PaJMoOHYKJIH/bI, 00JaJaeT CBEKIOBUYHBIA MEKTHH. MOXKHO Takke
HCTIOJIb30BaTh KOMIIOTHI, IPUTOTOBJIEHHBIE U3 CyXO(QPYKTOB IUIOJOB
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U Srof. 3aluTHOE JIeHCTBUE MEKTHHOB OOBSICHSAETCS TaKkKe UX CIIO-
COOHOCTBIO BMECTE C MUIIEBHIMU BOJIOKHAMH YJTydIlIaTh, KaK MBI pa-
HEe OTMEYalld, IEPUCTATIBTUKY KHIIICUHUKA, CIIOCOOCTBYS Ooee Obl-
CTPOMY BBIBOJIY BCEX TOKCHUHBIX BEIIIECTB.

PanmosnemenTHBIN aHann3 mpoO KPOBU M OMOJIOTHMYECKHUX BBI-
JIeTICHUH JIIOfIeH TToKa3all, 4To B pe3yJbTare IpueMa NeKTHHCOAepKa-
IIUX TTPOAYKTOB YBEININBAETCSA KOJTUIECTBO PAJHOHYKIAOB B MOYE
U Kaue.

Takum obpazom, HA OCHOBAHUU AHANU3A NPUBCOCHHLIX Gbllie
OaHHBIX Cclledyem KOHCMAamupo8ams YenecooopazHoCcms npumMeHeHus
NPUPOOHBIX OANIACHBIX BeWeCmE MUNAa Yewmol03HbIX NOPOUKOS,
NeKMUHO8 U Yel0N030-, NeKMUHCOOEePHCAUUX NPOOYKMO8 O/l Npo-
QUAAKIMUKY U NOBBIULEHUS YPOBHS 300P0BbsL HACETEHUs NYIeM CO30d-
HUsL YyHKYUOHAILHBLIX NPOOYKMos numanus (PIIII).

Cremyer OCTaHOBHTBLCS ellle Ha OMHON TioOanbHOW mpolieme
COBPEMEHHOCTH — CO3[aHWS HayYHO-OOOCHOBAaHHBIX TEXHOJIOTUH
MIPOM3BOJICTBA MPOJYKTOB IMUTAHHS C YIETOM HE TOJBKO (PH3HOJIOTH-
YECKHUX MOTPeOHOCTEH OpraHu3Ma pa3iMyHbIX TPYII HacEJICHUs, HO
U C y4eToM IIpo0sieM 0e30MMacHOCTH B CIIOXKHUBITICHCS SKOJIOTHYECKOM
CUTYyaLlUH.

B Hacrosiee BpeMsi MPUHATO CYUTATh, YTO PAIOH YeIOBEKa
JIOJDKEH HE TOJILKO YJIOBJIETBOPSTH MOTPEOHOCTH OpPraHu3Ma B dHEp-
UM ¥ cOATaHCUPOBAHHBIX MTUIIEBHIX BEIIECTBAX, HO M UMETh CIIOCO0-
HOCTb HalpaBJICHHON KOPpPEKLMH 3710poBbs. Benyias poiab B 3TOM
KOPPEKIIMH TPUHAISHKUT, KaK ObIJIO OTMEUEHO BBIIIE, MUKPOHYTPH-
€HTaM, K KOTOPBIM OTHOCSITCS: BUTAMHUHBI, MHHEPAJIbHBIE BEIIECTBA,
MUIIEBBIC BOJIOKHA, MOJMHEHACHIIIICHHBIC KUPHBIE KUCIOTHI, & TAKKEe
OHMOJIOTHYECKU aKTHUBHBIE JTOOABKHU MPUPOTHOTO TIPOUCXOKISHHS, TT0-
BBIIIAIOIIUE 3aIIUTHBIC CHIIBI OPraHu3Ma.

B mnocnennee Bpemsi OONBLIYIO MOMYJISIPHOCTH NpUOOpenn ¢u-
3UOJIOTHICCKHA (DYHKITMOHABHBIE THINEBBIE MPOMYKTHI [166—168].
Onu comepkar B CBOEM COCTaBE MHIPEIUCHTHI, OKa3bIBAIOIIUE OJia-
TOTBOPHOE BO3JICHCTBHE Ha 37I0POBHE UEJOBEKA, IMOBBIMIAIOIINE €TO
COIIPOTUBIIIEMOCTh 3a00JIEBAaHHSAM, CIIOCOOCTBYIOIIUE YIYUIICHHIO
MHOTUX (PM3HOJIOTMYECKUX MPOLECCOB B OPraHU3ME H JAIOIINE eMy
pealbHYI0 BO3MOXKHOCTB CONIPOTUBIISATHCS arpeCcCUBHBIM BO3/ICHCTBH-
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SIM BHEIIIHEH Cpeibl B YCIOBUSAX 3HAUNTENIBHOTO YXY/IIEHNS KOJIOTH-
YeCKOi OOCTaHOBKH.

OynkunoHaneHble nMpoAykTel utanus (PIIII) — ato numeBsie
MIPOLYKTBI, IPEJHA3HAUYCHHbIC JIsl TUTaHUsI OCHOBHBIX I'PYIII Hacese-
Hus. OHK OTHOCATCSA K MPOJYKTaM MacCOBOTO MOTPeOIeH s, T.e. UMe-
10T BUJ] TPAJUIIMOHHON MUILU U BXOASAT B COCTaB OOBIYHOTO pallMoHa,
HO cozieprkaT (yHKIMOHAIbHbIE HHIPEAUEHTbI, OKa3bIBAIOIUE 3HAUH-
TeJNbHOE MMO3UTUBHOE JEHCTBUE Ha OPTaHU3M UeJIOBEKa — YIIy4dlIatoT
CaMOUYyBCTBHUE U IPELyNpPeKAACT 3a00ICBaHUSL.

Ha ceromusimHuil IeHb MPOU3BOACTBO (DYHKIMOHAIBHBIX TIPO-
IOYKTOB cocTapisieT He Oojee 3 % oT motpebHocTu puiHKa. Ho, He
CMOTpSl Ha OTO, BEAYIIUMH CHEIHATUCTaMH B 00JacTH THTaHUS
W MEIUIHMHBI TPOTHO3UPYETCS] OBICTPBIA TEMIT pa3BUTHS MPOU3BOI-
CTBa 3THX MPOIYKTOB, KoTophie depe3 10—20 et ToCTUTHYT 00beMa
30 % Bcero MpoAYKTOBOTO PBIHKA, YTO 1MO3BOIHT Ha 35—50 % cokpa-
TUTb UCIIOJIb30BAHUE MHOT'HX JICKAPCTBEHHBIX MIPENapaToB.

HemanoBaxxHyto poib B MOAEPKaHUH 370POBbS YEJIOBEKa, €ro
aJanTauuy K HeONIaronpusITHBIM (aKTopaM OKpYKalolleHd cpeasl
UrparoT MUHEpabHble BemecTsa. Ilpu 3ToM HEOOXOAUMO YUUTHIBATh
MX Ka4eCTBEHHOE U KOJINYECTBEHHOE COJIEpKaHUE B IIUILEBOM PALIHO-
HE, & TAK)KE UX COOTHOLICHHE MEXLy COOOH M JPYTMMHU BEILICCTBAMHU.

OpnHoli U3 Hanbosee OCTPBIX MPOOIEM SBIISIETCSI HEOCTATOK HKe-
Jie3a B OpraHu3Me 4eslOBEKa, YTO 3a4acTyl0 NPUBOAMT K pacripocTpa-
HEHHOMY 3a00JIeBaHUIO — JKeNe30AePUIUTHON aHeMuu. B maHHBIH
MOMEHT aHeMHel cTpagaeT 1/3 HaceneHUs IIaHEThl U 3TO, B OCHOB-
HOM, CHIIMHBI 1 AeTH. Kak HU cTpaHHO, HO 3TO 3a00J1eBaHue KaK Obl
MPUIIETHHO aTaKyeT MMEHHO NMPEKPacHYIO MOJOBHHY YeIOBEYEeCTBa,
BO3HMKAs Yallle BCEr0 Y MOJIOABIX JEBYILEK U KEHLIMH AETOPOAHOTO
BO3pacra.

KenezopedunurHoe cocrosHue 00yCIOBICHO MOHMKEHUEM CO-
JeprKaHus TeMOINIOOMHA B KPOBH, YTO IPUBOAUT K CHUKECHUIO UMMY-
HUTETA, CIa00CTH, YXYALICHUIO NESTCILHOCTH CEPACYHOCOCYIUCTOM
CUCTEMBI M KHCIIOPOAHOMY T'OJIOJJaHUIO OpraHu3Ma.

He o6orwio 3to 3abosneanue u xutenei Keipreizcrana. Hebmna-
TOTIPUSATHAS SKOJIOTHYECcKass 0OCTaHOBKA Halllel CTpaHbl U, IJIaBHBIM
00pa3oM, HETOJIHOLEHHBI pPalioH MHUTaHUs CIIOCOOCTBYIOT POCTY
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quclia JEOICH ¢ jkene3oaepuuuTHoi anemuei. [1o HekoTOpBIM JaH-
HbIM B KbIprei3crane ouinaibHO 3aperucTpupoBano 37 % KeHIHH
u 50 % neTeit 10 Tpex JeT, CTPaAIOIIHX JKeIe30ACPUIIMTHON aHEMU-
ell, HO, ClIeZlyeT OTMETUTh, YTO PEaabHOE YUCIIO JIFOAEH, CTpaJaroluX
9TUM 3a00JIeBaHKEM, TOpa3ao OoJIbIIe.

CoBpeMeHHas HayKa O MUTAaHUU PACCMATPUBAET MUIILY HE TOJIBKO
C TOYKH 3PEHMsI SHEPreTUUECKON LEHHOCTH, HO U C MO3UIUU IIOJY-
YCHHSI BCETO KOMIUIEKCA HEOOXOIUMBIX JKU3HEHHO Ba)KHBIX KOMIIO-
HEHTOB, B TOM YHCJIe U MUHEPAJIbHBIX BelIecTB. biarogaps HayduHoMy
MOAXONY K Mpo0ieMe MUTaHMs, CO3AaHNUEe HOBBIX BBHICOKOKAYEeCTBEH-
HBIX TPOIYKTOB ¢ MOJU(UIIMPOBAHHBIM XUMHYECKAM COCTABOM B OY-
JyIIeM MO3BOJIUT PEIIUTh CYLIECTBYIOLINE MPOOIEMBI, CBSI3aHHBIE CO
310POBbEM UYEJI0BEYECTBA.

[Torpeburensckue cBoiictBa DIl BKIIOYAIOT TPH COCTABIIAIO-
IIMe: MUIIEBYI0 LIEHHOCTb, BKYCOBBIE KadeCTBa U HallpaBJIEHHOE
(usnonornyeckoe BozuercTeue. M3BectHo, uro OIIII He sBustoTCS
JICKapCTBAMHU M HE CIIOCOOHBI U3JICYUTh UEIOBEKA OT TOW WIJIM WHOW
00JIe3HH, OIHAKO OHU KpaiiHe 3 PEeKTUBHBI B TPO(UITAKTUKE ITUPOKO-
ro criekTpa 3a0oeBaHuil.

Haubonee nonynsipuvie npodykmoswie epynnul, WUpOoKo
ucnonvsyemvie Hacenenuem [163—165]:

MouJiouHas rpynmna

B macrosmiee BpeMst cTanu HHTEHCHBHO pa3padaTbIBaThCs QyHK-
[MOHAIBHBIE MOJIOYHBIE MPOIYKTHI, YTO OOBICHSAETCS WX TIOMYJISp-
HOCTBIO y MaccoBOTO moTpedurens. OyHKIHOHATHHBIE MOJOYHBIE
MIPOAYKTH OT TPAJAWIMOHHBIX OTIMYAET MOBBINIEHHAS MUTATENbHAS
LIEHHOCTh, MPOPUIAKTHIECKAE CBOICTBA 1O HOpPMATH3AIUU JIEs-
TEIHHOCTH KENyJOYHO-KHIIEYHOTO TPaKTa, NWETHYecKas Harpas-
JIEHHOCT.

JlanHble KagecTBa 00ECTIEYNBAIOTCS HAJTMIYUEM B MOJIOYHBIX TTPO-
nyktax ButaMuHOB (A, D, E, B1, B2, B6, B11), MukpoaneMeHTOB,
OMOJIOTHYECKN aKTHBHBIX BEIIECTB, HOJMPOBAHHOTO O€Ka, Kajb-
uus, gropa, BAJl, Me30(pUIBHBIX MOTOYHOKHUCIBIX OU(HUI0-, JTAKTO-
1 a0 MIIBHBIX OaKTepHil, 3aKBACKM Ha YHUCTHIX KYJIBTYpax MPOTH-
OHOBO-KHCJIBIX OaKTepuii.
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Maciio:xxuposas rpymnmna

He menee akTuBHO Benetcs: pa3padoTka (GyHKIHMOHAIBHBIX TPO-
JYKTOB IIUTaHHUS B MACIOXKUPOBOM IPOU3BOACTBE. Bces rpymma ne-
JINTCS Ha CIIEAYIOIIME TPOAYKTOBBIE MOATPYIIILL: CIIMBOYHOE Maco,
KOMOMHHUPOBaHHOE MACJI0, MaprapuH, pacTUTEILHOE Maciio, MaifoHe3.
Benytcst paboTsl 0 ()OPMHPOBAHHUIO HOBBIX BKYCOBBIX KOMIIO3UIIHH
c yueToM 00paza KU3HH M 0OBbIYaeB JIIOEHl KOHKPETHOTO PErHoHa.
OcHOBHas HaIIPaBJIEHHOCTh 3TUX HCCIEIOBAaHUN — ITPEBPAILEHNE CITH-
BOYHOT'O Macia U3 TPaJAULIUOHHOTO MCTOYHHMKA SHEPTHH B (YHKIIHO-
HAJIbHBIH, 3I0POBBII MPOMYKT IOJHOLICHHOIO ITUTAHUS.

C ToukM 3peHus 370pOBOT0 MHUTAHUS TPEJCTABISIET HHTEpPEC
U MacJIO €CTECTBEHHOI'O COCTaBa, MOJIYYEHHOE U3 CMECHU Pa3IudHbIX
BH/IOB PacTUTENbHBIX Maces. CMeIIaHHble pacTUTENbHbIE Macia MOXK-
HO ynoTpeOJIsATh IPH HAPYLICHUH KUPOBOTO 0OMEHa, aTepoCKIIepo3e,
0O0JIe3HSIX KUIICUHUKA, IEYSHH, IIUTOBUIHOH JKeNe3bl, sl CHIKEHHUS
YPOBHSI XOJE€CTEPHHA.

Hanutkn

Hawubonee pacnpocTpaHeHHbIe (GYHKIIMOHATBHBIC HATUTKHA — 9TO
COKH M COKOCOJICpIKaIllNe HAMMMTKHA €CTECTBEHHOIO COCTABA, a TAKKE
ra3upOBaHHbBIC U COKOCOCPIKAIINE HATTUTKU HA OCHOBE MUHEPATIBHOM
BOJbl. MeHee pacnpoCTpaHeHbl MOJIOYHBIC HAMUTKH HA COCBOM OC-
HOBE, COKOCOJIepIKallue 00OTalleHHbIC PACTBOPUMBIC KOHIICHTPATHI
U DHEPreTUYCCKUE HATUTKH.

Benyrcs paboTel B o6nmacTi oOoraiieHns HAITMTKOB OMOJIOTHYe-
CKH aKTUBHBIMH JI00aBKaMH, (HOJTHEBOH KHUCIOTOW, BUTAMHUHHBIMU
KOMILIEKCAMU; SHEPTETHUCCKUE HATUTKH COIEPIKAT KOMILIEKC MUKPO-
AJIEMEHTOB M BUTaMUHBI rpynn B u C, maHTOTEHAT KaJbIUs, TaypHUH,
(bomnreByto KUCIOTY, KOQEHH; COKOCOACPIKAIINE HATTUTKU, KPOME KOM-
MIeKCa BUTAMHUHOB, COJIEPKAT MEKTHH U MUKPOIJIEMEHThI HATYPaITh-
HBIX (DPYKTOB, MHOTHE M3 HUX MPUTOTOBJICHBI HA OCHOBE HATYPalib-
HBIX COKOB M MPHUPOJHONW apTe3HaHCKOU BOJbI, KPOME BUTAMHUHHOTO
KOMILIEKCa TOOABJISIOTCS PACTUTENILHBIC MOHOCAXAPH/IBI U KJICTYATKA.

X1e000y/104HbIe M KOHAUTEPCKHUE U3AeJIHs
Kputepusmu oOorameHus Xie000yIOUHBIX HU3IEAN SBISAIOTCS
3epHOBOI cocTaB, A0OaBIeHNE OTPyOeil CeMsIH MTOICOTHEYHHKA, JThHA
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U cou. Pa3nuuaroT Takke WOAMPOBAHHBIM M BUTAMHHU3UPOBAaHHbBIN
xJ1e0. Cyxue 3aBTpaku 000TalialT BATAMHHAMHU, MUHEPAJIaMH, KIIET-
YaTKOW ¥ OTPYOSIMU, YTO OUSHbB MOJIE3HO JIJIsl TPO(MUIAKTHKN U HOpMa-
JIN3alUU AEATEIbHOCTH KEITYIOUHO-KUIIEUHOTO TPAKTa U MOBBILLIAET
MUTATEJIbHYI0 HEHHOCTb NPOAYKTA.

Cpenu KOHTUTEPCKUX U3ACTU BBIACISAIOTCS MPOAYKTHI HA HATY-
PaNBHBIX CaXxapO3aMEHUTEISAX, UMEIOIIHE Ua0eTHUSCKUN XapakTep,
a TaKKe MPOJYKThl C BATAMUHAMH U (DPYKTOBBIMU JI0OaBKAMHU.

Msico u MsicHbIe POAYKTHI

Oco0y10 akTyaabHOCTb IPUOOPETACT BOZMOXKHOCTD HUCIIOJIb30Ba-
HUSI B COCTaBE MSICHBIX IPOAYKTOB 3€PHOBBIX KYJBTYD, Pa3JINYHbIX BU-
JIOB MYKH, MILICHUYHBIX 3apOJbILICH, 3¢pHOOOOOBBIX, HETPAAULHOH-
HBIX IPOJYKTOB PACTUTEIILHOTO MPOUCXOKICHHS, TAKUX KaK FOPYMLA,
HYT, THIKBa, TOMMUHAMOYp, MOPKOBB, CeMeHa JitolepHbl. He MeHbIImii
HWHTEPEC MPECTABISIET HOBBIM ACCOPTUMEHT MSICHBIX PYOJICHHBIX H3-
JeNTU Ha OCHOBE HUCIIOJIb30BaHUS COCHPOAYKTOB, MOPOLIKA SUYHOM
CKOPJIYIbI, CyXHX OBOLIHBIX U IUIOOBBIX ITOPOILKOB.

Hcnonp3oBanue B MPOU3BOJACTBE MACHBIX NONy(adpuKaroB pas-
JUYHBIX BUJOB PACTUTEIBHBIX H00AaBOK M MHIPEIUCHTOB MO3BOJISCT
3HAUUTEJIbHO CHU3UTh UX KaJIOPUHHOCTH U PEKOMEH/I0BATh B KAUECTBE
MIPOAYKTOB “‘3I0POBOTO MHUTaHHS , IPUOOPETAOIINX BCE OOIBIIYIO
MOMYJISIPHOCTh Y ToTpeduTeneil. [1oBbIMICHHBIH CpOC HA 3TH BUJIBI
MSICHBIX M3/I€IHUH OOYCIIOBJIEH TE€M, YTO X CTOMMOCTH 3HAYUTEIHLHO
HIDKE, YeM HaTypaJbHBIX MSICHBIX MONy(aOpHKaTOB 3a CUET MCIIOIb-
30BaHUs PACTUTENIBHBIX JOOABOK M HU3KOCOPTHOTO CHIPBSI.

B 3akiroueHrne MOXXKHO KOHCTAaTHPOBaTh, YTO OCHOBHBIM NPHH-
LUIIOM COXPAaHEHHUs] 3J0POBbSl UEJIOBEKA SIBISCTCS PAaLMOHAIBHOE
1 IpO(UITAKTHYECKOE IUTAHHUE, & TAKXKE TTOUCK HOBBIX A(PEKTUBHBIX
1 Oe3BPEAHBIX JICKAPCTBEHHBIX MPENApaToB, 00JIaAAI0MINX COPOLIOH-
HBIMHU CBOMCTBaMHM 10 OTHOILEHHIO K HOHAM Pa3JIHYHBIX METAJUIOB U3
JOCTYIHBIX TPUPOAHBIX CBHIPHEBBIX PECYPCOB AJIS JICUCHHS M TPOPU-
JIAKTHKH Pa3IMYHBIX 3a00JIeBaHUH.
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3AK/IIOYEHUE

3arpsi3HeHne atMoc(epsl SABISETCS OAHON M3 MOCTOSHHO JIEH-
CTBYIOUINX IPSIMBIX YTPO3 MPOAOIDKUTENEHOCTH JKU3HUA U 3I0POBBS
yenoBeka. B mociemHue roapl axonornyeckas cutyanus B LlenTpans-
HOU A3MM yXy[ALIaeTCsl U CTAHOBUTCSI 0YaroM 3KOJIOIMYECKOW omac-
HOCTH. M3yueHne coCcTosTHUS OKpyskaromieit cpensl LIA mokasano, 9ro
JIOKAJIbHBIE M PErHOHAbHBIE MCTOYHWKU 3arpsS3HEHUs, CBSI3aHHBIE
C TMPHUPOIAHBIMU M TEXHOTEHHBIMHU KaTacTpodamu, MOTYT HepepacTu
B TIOOANBHBIA Xapakrep. MHoOrue mpoOieMbl 3arpsi3HEHHOCTH aT-
Moc(epHOTO BO3MyXa, BOMHBIX 0ACCEHHOB, JIGTHUKOB, TIOYBHI B A
SBJISIOTCS] TPAHCTPAHUYHBIMH, PUYUHBI MX BO3HUKHOBEHHS — TIPO-
W3BOJICTBEHHOE, CEJIHCKOXO3SIMCTBEHHOE M KOMMYHAJIbHO-OBITOBOE
3arps;3sHEHHE.

B mpouecce ananmmsa sxomormdeckoil cutyanmu B L[A ocoGoe
BHHMAaHHE YJEJIEHO BONPOCAM BIHSHHUS HEOIATONPHUATHON OKPYKaro-
e Cpebl M paIOaKTHBHBIX OTXOJIOB Ha 310pOBbe HaceneHus. [1pu-
BEJICHBI JAHHBIE O TOKCHYHOCTHU TSDKENBIX W PAaJUOaKTUBHBIX METal-
JIOB, TIOTIAIAIOINX B OPTaHU3M YEJIOBEKA M0 MUTPAITMOHHON LIEMOYKe
BO3yX — BOAA — MOYBAa —> PACTEHUS —> KUBOTHBIE —> YEJIOBEK, BbI-
3BIBAIONINX HapyIIEHHE ero 310poBbs. [loaTBepKIeHBI BBIBOMBI CIIe-
LMATMCTOB O TOM, YTO €CJIH CETOAHA HE MPUHSTH IEHCTBEHHBIX MEp 10
03/I0POBJIEHUIO SKOJIOTHH, TO 3aBTPa ITOT HAyYHO-TEXHUIECKHUH TIPO-
rpecc M BBHICOKHE TEXHOJOTHH BPs U OyIyT HYKHBI YEIIOBEUECTRY.
B crpanax LIA HeT 3()(heKTHBHOTO WHTETPUPOBAHHOTO KOHTPOJIS 32
YPOBHEM PalMOAKTUBHOTO 3arpSA3HEHN, KaK Ha TEPPUTOPUHU OBIBIIIHX
MIPEINPUATHH 110 J00BIYe, TPAaHCTIOPTUPOBKE, MEPBUYHOI 00paboTKe
1 iepepadoTKe ypaHOBBIX PYII.

MHoro4ncIeHHbIe NCTOYHUKH PaJdallMOHHON OMAacHOCTH, Ha-
XOJIAIINECS B OTBajlaX M XBOCTOXPAHWJIMIIAX, CO3JAOT MTOCTOSHHYIO
YTPO3y U OKPY’KAIOMIeH Cpeibl B Clydae Pa3iMyHBIX MPUPOIHBIX
SBJICHUH M KaTracTpod: JIMBHAX, CENSIX, MaBOJIKaX, 00BajIax M 3emMJe-
TPSICEHUSIX. ITH NPOOJIEMbI CBUICTENLCTBYIOT O HEOOXOIUMOCTH aK-
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TUBU3ALMU PETUOHAIBHOTO COTPYJHHYECTBA MEXIy cTpaHamu [[A
U co3faHus d3PPEKTUBHO NEHCTBYIOICH MHTETPUPOBAHHONW CHCTEMBI
[0 YIYYIIEHUIO SKOJOTHUECKOW CUTyalluu. A JUIsl PEeIICHUs ITHX 3a-
J1a4 HEOOXOAUMO:

OLIEHUTh CTETCHb PAJUAIMOHHON OMACHOCTH CYIIECTBYIOIINX
XBOCTOXPAHUJIUIIL U PaJHOAKTUBHBIX OTBAJIOB;
YCTPaHUTH PACTIPOCTPAHCHUE PAJHAIINU B OKPYKAIOIIYIO CPEY;
MPOBOAUTE TMOCTOSIHHBIA METUIIMHCKUI KOHTPOJIb M HAOIIOACHHUE
32 COCTOSIHHEM 3[0POBbSI HACETCHUS, MPOKUBAIOIIETO HA TepPpPH-
TOPHUU PAIMOAKTUBHBIX 3arPA3HEHHUIN;
JI0Ka3arh 1eJIeCO00Pa3HOCTh NIEPEHOCA MECT 3aXOPOHCHHS PaJIno-
AKTHBHBIX OTXOJIOB B OKOJIOTHUECKU OE30MaCHbIC YUACTKH;
YTBEPIUTH CTATYC 0CO00 OMACHBIX PaJNOAKTUBHBIX 30H B CTPaHaX
ITA Ha rocymapcTBEHHOM ypPOBHE;
MPOBOAUTE MOCTOSIHHBIN PaIUAIIHOHHBI MOHUTOPUHT
MPOBECTH PEBU3UIO HOPMATHBHO-TIPABOBOM JTOKYMEHTAIUH, 00e-
CTIEYMBAIOIICH paJuaAIIMOHHYI0 Oe30macHOCTh B L1A;
YCOBEPIIIEHCTBOBATh M AKTHBU3MPOBATh PAOOTY YIPABICHHSI TOCY-
JAPCTBEHHBIX CTPYKTYP, OTBETCTBEHHBIX 33 PAJUAIIMOHHYIO U DKO-
JIOTHYECKYI0 0€30MacHOCTh B cTpaHax [[A;
pa3paboTarh MpPOrpaMMbl CHCTEMATHUECKOTO OOYUEHUS] U TOBBI-
IICHUST KBATU(UKAIIMY CIICIIUATINCTOB B OONACTH pajHaIllMOHHOM
3aIUTHI ¥ 0€30IaCHOCTH;
YCUJINTh OTBETCTBEHHOCTh TOCYAAPCTBEHHBIX CTPYKTYp U Be-
JIOMCTB 3@ COCTOSTHHEM M CBOEBPEMEHHBIM TIPOTHO3UPOBAHUEM U3-
menennst OC;
YAYUIIATE SKOJIOTHYECKOE 00pa30BaHue C NENbIO0 Pa3BUTHS HOBOTO
OTHOIIICHUS K OKPYKAOIIEH cpelie, e IPUPOTHOMY U O0IIECTBEeH-
HOMY BJIEMEHTY; 00y4arh JETeH U MOJIOZEKE OCHOBAM JKOJIOTHYE-
CKUX 3HAHUH Ha CTAIUIX HAYATLHOTO, CPETHETO U CIIEI[HATHHOTO
oOpa3oBaHusl.

JIyis oCymIeCTBICHUS YKA3aHHBIX BBIIIC MPOOJIEM U peau3ariiu

9KOJIOTUYSCKOM IIOJUTUKU B KLIpFLIBCTaHC CO3JaHa 3aKOHOAATCJIb-
Hasa 6333., MPUHATBI MHOTOYUCJICHHBIC HOPMATHBHO-IIPABOBLIC AKTHI.
HpOLICCC HUHTCrpaliii MCXKAYHAPOAHBIX HOPM B HALIMOHAJILHOEC 3aKO-
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HOJATEIbCTBO MOCTOSHHO COBEpIIEHCTBYyeTCs. KbIprel3cTaH npuHU-
MaeT aKTHBHOE Y4acTHe B MEXIYHApOIHOM, CyOperHOHaIBHOM, pe-
THOHAJILHOM M JIByCTOPOHHEM COTPYJHHYECTBE B PELICHHH MPOOIeM
B obmactu okpyxatomeil cpeabl. B LlenTpanbHoil A3un JEeHCTBYIOT
6onee 400 HeMpaBUTENbCTBEHHBIX OPraHU3alMi, MHOTHUE U3 KOTOPBIX
00BbeIMHEHBI B CTPYKTYpY 1o Ha3BaHueM “Ixodopym HI1O”.
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CBEJEHMUS Ob ABTOPAX

MamokoBa Haraabss HukosaeBHa, kangugar reolio-
TO-MHHEPAIOTNUECKHUX HayK, JOLEHT — CHEUATNCT B 001acTn
I€0JKOJIOTUH, TEOJOTUU PYIAHBIX MeCTOpoKaeHui. Hayunble
HHTEPECHI CBA3aHbI C KOMIUICKCHBIM OCBOCHUEM PEIKOMETaIlIb-
HO-PEIKO3EMEIbHO-IOJIIMMETANINYECKUX MECTOPOXKICHHH,
OXpaHOH OKpY¥Karomel cperbl W 0e30IMaCHOCTBIO JKH3HEEs-
TENIBHOCTH, PEIICHHEM MTPOOIeM yTUIN3aNNH PAANOaKTHBHBIX,
TOKCHUYHBIX M TSDKEIBIX METAIUIOB U3 “XBOCTOB” TOPHOPYIHBIX
npeanpusATHi (30J0TOPYIHBIX, YPAHOBBIX U PEIKO3EMETIbHBIX
MECTOPOXKJICHUI), yIpaBIeHUEM JMKBUIALUECH OTXOHOB MpO-
W3BOJICTBA U MTOTPEOIICHNSI.

Astop 601nee 100 HayYHBIX TPYIOB, B TOM YHUCIIE OIIEHOY-
HOTO JIOKJafa MO MPUOPUTETHBIM SKOJIOTHUECKUM MpodIeMaM
ctpad L{A. PernonaibHbI KOOPIUHUPYIOIIUH SKCIIEPT CTPaH
LIA 1o ynpapJeHHIO OTXOAaMH MPOHM3BOJCTBA U MOTPEOICHUS
2004-2008 rr.

CyarankynoBa AgsriiMa CyJaTaHKYJ0OBHA, KaHIUIAT
XUMHYECKUX HayK, CTapIINil HAayYHBIH COTPYJHHK — CIICIHa-
JHUCT B 007ACTH XUMUH U T€XHOJIOTUH BBICOKOMOJIEKYIAPHBIX
coenHeHnH. E1o peaioxkeH MexaHn3M TEPMOKATaTUTHIECKON
JIECTPYKLIUY LIEJUIFOJIO3bI B paMKax MPEACTaBICHUN O XPYIIKOM
Ppa3pylICHUH ITOJTMMEPHBIX MaTePHUAIOB U TEPMO(ITyKTyallnoH-
HOU TunoTe3bl. PaspaboTaH HOBBIM KOMITIO3UIIHOHHBIA MaTepH-
aJl JUIsl TUIIEBHIX eei. JJaHbl peKOMEHIAINN 10 HCTIOIb30Ba-
HUIO LIEJUTIOJIO3HBIX MTOPOIIKOB B 00JacTAX (hapMarum.

Ony0OnukoBaHbl 6osee 85 padoT, MONy4eHbl 2 aBTOPCKUX
CBU/IETENILCTBA HA U300pETEHMsS U TPU MPEANIATEHTA.

|]_[IapmeHaJmeBa 3apbL1 I_l_[apmeﬂanneBHaL JIOKTOP
XMMHYECKUX HayK, mpodeccop, 3acmyKeHHBIH AesTeNb HayKn
Keipresckoii PecryOnuku, Jlaypear MexIyHapoqHOH mpeMun
“ISESCO Science Prize-2008”.

ABTOp (QyHIJAMEHTAIBHBIX pabOT B 00J1aCTH KOMILIEKCHO-
TO M3y4YeHHs PEaKIIMOHHOM CIIOCOOHOCTH IEIUTIONO03HI, e TIpe-
BPAIICHNS U METOJIOB YIIPABICHUS XUMIUUESCKIMHU ITPOIIECCAMH.
[Momy4yeno HOBOE MPOPHUITAKTHIECKOE CPECTBO [UIST OKA3aHUS
MIEPBOI HEOTIOXKHOH IOMOIIHU HPH OTPABIEHHUSAX PAJHOAKTHB-
HBIMHU 3JICMCHTAMHU U TAXCJIIBIMU METaJlJIaMHU.

[Mpo¢. Ilaprrenanuesa 3. aBrop okosno 170 Hay4YHBIX TPY-
J10B, 12 aBTOPCKHX CBUJIETEINILCTB, | mareHTa.
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