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IKOJIOT'UA U NTPUPOAOIIOJNB3OBAHUE

HPEAOTBPAIIEHUE 3ATI'PA3ZHEHUSA ITOA3EMHBIX BO/I
HYTEM CO3JAHUA UCKYCCTBEHHbBIX
BUOTEOXUMHNYECKHUX BAPHBEPOB

I'K. Jlobauesa, H.B. Konoonuykas, B.U. Cmemanun, U.JK. ['yuanosa,
B.®. JKenmobproxos, B.M. Ocunos, A.1. Qurunnosa

ﬂaHHaH CTaThs MOCBALICHA UCCIICAOBAHNIO CCTCCTBEHHBIX 1 UCKYCCTBCHHBIX OHOreOX UMHUYECKUX
6apLepOB. BrIsBIEHEBI HCTOYHUKU 3arpA3HCHUS IMMOA3EMHBIX BO. Pa3pa60TaHa TPEXYPOBHECBAA CXeMa
OHOreOXMMHYECKUX 6apbep013. HpeL[CTaBJ'IeHBI PE3YIBTAThI OUEHKH 3KOJIOTHYE€CKOI0 COCTOAHHSA aTMOC-
(bepHoro BO3/1yXa, IOYBCHHOT'O ITOKPOBA, NOA3€MHBIX U TIOBCPXHOCTHBLIX BOI. PaSpa6OTaHH MEpOIIpu-
ATHUSA 110 NPEAOTBPAICHUIO 3aIrpA3HEHUA U OIITUMU3 Al KOMIIOHECHTOB Opr)KalOHleﬁ Cp€abl.

Knwoueswie cnosa: buonpenapam, 2naykonum,
canponeinb, peKyibmueayus, noo3emHule 600bl, 3d2-
PA3HEHUe NOY8 U 8030YXA, PACMUMENTLHOCMb, NOGEP-
XHOCMHbIE B00WL.

Buoreoxumuueckue 6apbepbl — 3TO KOM-
MOHEHTHI UJIM YaCTH KOMITOHEHTOB I'€OCHUCTEM, B
KOTOPBIX Ha OTHOCHTEIBHO KOPOTKOM PacCTOsI-
HUU B pe3yabTaTe CIEIU(PUIECKOTO COYEeTaHUS
MEXaHWYECKHX, PU3UKO-XMMHICCKUX, OMOIOT -
YECKHX TPOIECCOB MPOMCXOUT N30UpaTeIbHOE
HAKOIIJICHWE OJJHMX XUMHYECKHX DIIEMCHTOB M
yaajeHue Apyrux. B aTux Gaprepax pe3ko u3-
MEHSIIOTCS YCIIOBHSI MUTPAIIMU BEIIECTB, YTO Ya-
CTO ITPUBOJUT K HAKOTJICHHIO XIMUYECKHX HJIEMEH-
ToB. Hanboree 3HaunMBble IPUPOIHBIC OMOTCOXH-
MUYECKHE 0apbepbl — ATO PACTUTEIBHBIN TOKPOB,
MOYBa, TOJIIA BOJOHECHACHINCHHBIX TOPHBIX I10-
poi, 0COOCHHO MEJIKO3EMOB, 00JIaCTH 3aCTOMHO-
T'O CKOIUICHHS MOI3EMHBIX BOJ. broreoxummaec-
Kre Gapbepbl MOTYT OBITh BEPTUKAIBHBIMHU HITH
TOPU30HTAJIBHBIMY (JIaTEepaTbHBIMHU ), IPESTCTBY-
IOIIMMH COOTBETCTBEHHO BEPTUKAIBEHBIM UJIH TO-
PH30HTAIBHBIM ITOTOKAM 3arpsi3HSIOIINX BEIIECTB.
YenoBek MOXKET YIPaBIATH OHOTCOXUMHYECKH-
MU OapbepaMu, YCHUIINBas WM OCIa0sIst UX JeH-
CTBHUE, CO3/1aBaTh MCKYCCTBEHHBIE OAapbephl.

[Ipupoansie OroreoxuMuveckue Oapbepbl
00eCTIeYnBAIOT, HAPSTY C IPYTHIMU ITPOLIECCaMU, ec-
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TECTBEHHYIO CAMOOUYMIIIAEMOCTb IPUPOIIBI, TAK KaK
B HUX IPOMCXOIUT HE TOIIbKO HAKOILICHUE, HO U CBS-
3bIBAHUE JI0 HEIOCTYIHBIX Ui OHOTHI (hOPM TOK-
CHUYHBIX BEILIECTB, Pa3pyIICHNE TOKCUYHBIX BEIICCTB,
mpeoOpa3oBaHue X B OE3BPEIHBIC BellecTBa [3].

Ha pucynke 1 mpencramieHa cxema OHO-
reoXuMHuUeckux OapbepoB. Ilpemnaraercs pac-
CMOTpETh NoipodHo paznuuHbie ypoBHH (I, 11, 111)
3aIUTHI OT 3arPS3HCHUS MMOI3€MHBIX BOJ, KOTO-
pbI€ SIBIISIOTCS MCTOYHUKAMH IMHTHEBOTO BOJIO-
cHaOxeHHs. B KOHEYHOM MTOTE OTBETUM Ha BOII-
poc, OyIeT U YeNIOBEK MUTh YHUCTYIO BOMIY, JIbI-
IIaTh CBSKUM BO3YXOM U YIIOTPEOJIATh B MHUIIY
9KOJIOTMYECKH YUCTHIC MTPOIYKTHI.

PaccMotpeB moapoOHO B3aMMHOE BIMSHUE
pa3auuHbIX (PaKTOPOB Ha MOA3EMHBIC BOJIBI, CMO-
JKEM TPEUIOKHUTh Pa3jIM4HbIe CIIOCOObI CO3/1a-
HUS UCKYCCTBEHHBIX OMOr€OXUMHUYECKUX Oaphe-
POB C LENBIO CO3/IaHus OJIarONPUATHBIX YCIOBUH
JUTS JKU3HH YeIIOBEKa.

IlepBblil ypoBEHB CO3JaHUS UCKYCCTBEHHBIX
OMOTr€OXUMHUYECKUX 0aphEPOB — TO HMCIIOJIB30-
BaHHE HOBEHIIIMX TEXHOJIOTHUI B TPOMBIILIEHHO-
CTH, KOTOPBIC OIMCAHBI B 3asIBKaX, MPEICTABICH-
HBIX B PocmareHT, CBsI3aHHBIX CO CIIOCOOaMH
OYHMCTKH IIPOMBIIIUICHHBIX BEIOPOCOB [8; 9; 10].
B cocraB nepBoro ypoBHs 3arps3HUTENCH BXO-
JISIT HECAHKIIMOHUPOBAHHBIC CBAJIKH U TIOJIUTOHBI,
MPOMBILIUICHHBIC IPESANPHUSITHS, aBTOTPAHCIIOPT.

Bectnuk Boal'y. Cepus 11. 2012. Ne 1 (3)




IKOJIOT'UA U NTPUPOAOIIOJNB3OBAHUE

|
v |

vy oo v

IIPOMBILIUIEHHbIE
HpeaTpUATHS

I yposenn

HECaHKIMOHUPOBAHHbBIC
CBaJIKH U IIOJIMT'OHBI

aBTOTPAHCIIOPT

A

aTMoc(hepHBII BO3LYX

1

.

v v

N IMOBEPXHOCTHBIC

IoyBa

PACTHTEIBHBIN | |

1l BOJIbI
ypOBEHb

HIOKPOB

IO A3€MHBIC BOABI

oIl

U

YPOBEHb

YEJIOBEK

Puc. 1. CxemMa OMOreOXMMHYIECKUX OapbepoB

OnHOI M3 aKTyaJbHBIX MPOOJIEM, CBSA3aH-
HBIX C YXYIIICHHEM COCTOSHHS OKpYXKaromieh
cpenpl (aTMocdepsl, MOBEPXHOCTHBIX U MOJI3EM-
HBIX BOI), SIBJIICTCS HEpAI[MOHAIBHOE, HEOPTI'aHU -
30BaHHOE M SKOJIOTUYECKH OTaCHOE pa3MeIleHHnE
OTXOJIOB, BOBHUKAIOIIUX B MPOIIECCE X3S CTBEH-
HOM Y UHOM JIeATEbHOCTH YEJIOBEKA.

B nacrosee BpeMs Ha TeppuTopun o0a-
CTH o0pa3syercs 3HAYUTENBHOE KOJIHYECTBO OT-
XOJIOB, HO IPHU TOM JIMIIIb HEOONbIIAs X YaCTh
nepepabartbiBaercs. PazMeniaembie B MecTax
CaHKIIMOHWPOBAHHOT'O W HECAHKITHOHHUPOBAHHOI'O
XpaHEHMs OTXOMbl OKA3bIBAIOT HEraTHBHOE BO3-
JICHCTBYE Ha SKOJIOTMYECKYIO CHTYaIuI0. [Iprndyem
OOBEKThI 3aXOPOHECHHUS OTXOIOB B OOJBIIMHCTBE
CITy4aeB HE COOTBETCTBYIOT TPEOOBAHUSIM CaHU-
TapHBIX HOPM M TPABUJI, IPSIBIBIIEMBIX K HAM.

ITo cocrosauto Ha 1 ssaBaps 2011 1. Ha Tep-
putopuu Bonrorpaackoii 001acTH OpUEHTHPO-
BOYHO HakoruieHo 50—60 MIIH T 0TX0/10B (Ha caH-
KIIMOHUPOBAHHBIX M HECAHKI[MOHUPOBAHHBIX
00BEKTax pa3MelleH s 0TX0A0B). ExkeromHo BbI-
siBsteTcst 10 500 HeCaHKITMOHUPOBAHHBIX CBAJIOK,
JIOTIOJTHUTENHHO H3BIMAIOIINX U3 3eMETEHOro 000-
pora 6oiiee 50 ra.

EsxerogHslii MpUPOCT OTXOJOB Ha AyLIy
HaceleHus cocraiser 4—6 %. AHanu3 JaHHBIX
MHBEHTapHU3allid ¥ MOHMUTOPUHTA 32 ITOCJICIHUC
MATH JIET TI0Ka3aJl, 4TO Macca 00pa3yroluxcs

BectHuk Boal'V. Cepus 11. 2012. Ne 1 (3)

OTXOJIOB UMEET MOCTOSHHYIO TCHICHIIUIO K yBE-
nryeHuto Ha 2,5 MutH T B roa. Jlo 60 % TBepabix
obIToBBIX 0oTXOMO0B (nanee — THO) obpasyercs
ot xujoro ¢gouaa obmactu, u 40 % — ot ges-
TEIBHOCTH NPEANPUATHN, YUPESKIECHUN U Opra-
HU3ALAN.

TBO B cBoeM cocTaBe comeprKaT 3HAYU-
TEIHHOE KOJIMYECTBO KOMIIOHEHTOB, TIPUTOTHBIX
OCcJie COOTBETCTBYIOIIEH COPTUPOBKH U TIepepa-
OOTKH JyIs TIOBTOPHOT'O MCIIOJIb30BaHus. B cpen-
HeM B coctaB ThO Bxomar (B mpoIieHTHOM CO-
OTHOIIICHUH): OymMara U KapToH — 37, IMUIIEBBIC
orxonsl — 30,6, npeBecuna — 1,9, merasuisl — 3,8,
TEKCTUIIb — 5,4, cTekino — 3,7, Koka U pe3uHa —
0,5, kamau u kepamuka — 0,8, HCKyCCTBEHHBIE
MaTepuaisl (B OCHOBHOM MOJIMATUIIEH) — 5,2, py-
rue mMarepuanbl (0arapeiiku, JIoM aKKyMYJISTO-
poB u unHoe) — 10, mpoune — 1,1.

Muorue TBO sBstOTCS BEICOKOTOKCHYHBI-
MH, CPEIU HUX — KPACHUTENH, TSHKEIbIe MeTall-
JIbI, CBHHEII, PTYTh ¥ KX COCAMHECHHUSI, PACTBOPH-
TEJH, TIPUILIEANINE B HETOAHOCTh JICKapCTBEHHBIE
1 OMOJIOTHYECKHE MperapaThl.

Ocoboe MecTo cpeny TaKuxX OTXO/IOB 3aHH-
MAIOT TUTACTMACCHI I CHHTETUYIECKUE MaTEPHAITHI,
TaK KaK OHM He TOBEpraroTcs mporieccam O1oso-
THYECKOr0 pa3pylIeHusI 1 MOTYT UM TEIHFHOE Bpe-
MsI COXpaHATBCS B OKpysKatorret cpene. Ooparia-
eT Ha ce0sl BHUMaHue U TOT (haxT, uto coctaB ThO
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MOCTOSHHO M3MEHSETCs, 3TO O0YCJIOBIEHO Pa3HO-
o0pa3uieM TOBapOB M YITAKOBOYHOT'O MaTepuaa.

BBIOpOCH! TPOMBINIUIEHHBIX TPEATIPHITHH,
aBTOTPAHCIOPTA, CBAJIOK, TOJTUTOHOB OIpeIeNsi-
I0T cocTosiHuE aTMocdepHoro Bo3myxa Bomnror-
pana u Bomxkckoro.

B Bonrorpane cpennue 3a roa KOHIIEHTpa-
LMY B3BEIIEHHBIX BEILECTB, IUOKCHIA CEePBl, AU-
OKCH/Ia a30Ta, OKCHJa a30Ta, OKCHAA YIJiepona,
XJIOpHZIa BOIOPOAA, aMMHaKa M CakKH HE MPEBBI-
wam [1JIK . Cpenneronosas KoHIEHTparmst hop-
Manb;[emﬂa cocrasmna 5,3 IAK, , ¢ropuna Bo-
nopona— 1,6 ITIAK, , henoma—1, 7 K, . Mak-
CHMaJIbHbIE U3 pa30131)1x KOHIIEHTPaLIi IH/IOKCI/IIIa
Cephl, CaXXW U CEpOBOJOPOJA HE MPEBBIIIAIH
HJIK . MakcumasbHasi KOHLIEHTpaI1s B3BEILIEH-
HBIX BeIIIeCTB coctaBuia 3,8 HJIK ,» AMOKCHIA
azota — 3,6 HJIK , OKCHJIa a30Ta — 2 2 HJIK
OKCH/Ia yrnepozxa ~ 1,4 HAK q)opMaan[em-
ma— 3,3 IIJIK ,» XJopuza Boz[opozla - 8,5
K, q)Topw:[a Bozopoza — 3,9 TIJIK de-
HOJMa — 4,2 H)IKW., amMmuaka — 1,2 H)IKW..

VYpoBeHb 3arpsi3HEHUs aTMoc(ephl B Iie-
oM 1o Bonrorpany oneHuBaeTcs Kak O4YeHBb
BhICOKMI 1 ompenenen KU3A, = 14. B oruer-
HOM roay (mo cpaBHeHuio ¢ 2009 r.) orMedeHo
CHMKEHUE CPEHUX KOHIIEHTPAIIHii IIBLIH, CEPO-
BOZIOPOJIa, CaXXH, XJIOPHAA BOJIOPOJIa U aMMHa-
ka. CpenHre KOHIIGHTPALlMU TUOKCUAA CepPhl U
(dTopuIa BOIOpOIa COXPAHHIIIMCH Ha YPOBHE IPO-
uutoro roga. CpeaHue KOHIIGHTPaluy AHOKCHIA
W OKCHJIa a30Ta, (eHOoIIa BBIPOCIH.

B p. n. Ceetniblit SIp oTMewanuch npeBblIiiie-
HUS MaKCUMAJBHBIX M3 Pa30BbIX KOHIICHTpAITUi
¢denona — 3,9 IIAK, ~w xmopuna Bomopona —
2,1 HJIKW. OpHEHTIPOBOYHO YPOBEHB 3T PSI3HEHIIS
B p. 1. CBeTbIi SIp MOXXHO OIIEHHUTH KaK BBICOKHH.

B r. BoibkckoM cpenHue 3a roj KOHIIEHT-
panuy B3BEIIEHHBIX BEIIECTB, AMOKCHIA CEpHI,
OKCHJa YyIJiepofa, OKCHa a30Ta, Caku He Ipe-
soimanu [IJIK . Konnenrpanus guokcuaa a3o-
ta cocrapuna 2,0 IIJIK , dopmansaeruna —
4,7 TIIK , ammuaka— 1,6 [IIK . Makcumarb-
HBIC M3 PA30BBIX KOHIICHTPAIHii B3BEIIICHHBIX BE-
IIeCTB, AMOKCHAA CEphl, OKCHJA yTiiepona, OK-
cuJla a30Ta, aMMHaKa, CakM HE MPEBBIIIAIH
HJIKW.. MaxkcuMalibHasi KOHUEHTpaLUs JUOKCH-
na asora cocrapuna 1,3 IIJAK dbopmainbaern-
ga— 1,3 H)IKW, cepoBogopona — 1,1 H)IKW..

VYpoBeHb 3arpsi3HEHUsT aTMOC(EphI B IIe-
JIoM 110 T. BOmKCcKOMy oIleHuBaeTcsl Kak BBICO-

KU U omnpeieseH KI/I3A5 = 12. B npomenmem
roay, 10 CPaBHEHUIO C IIPEABIAYIIIUM, OTMEYE-
HO CHM)XCHHEC CPCAHUX KOHHeHTpaI_[I/Iﬁ IIbLJIN U
nuokcuna azora. CpenHue KOHIEHTPALUH ce-
POBOJIOPOJA U CaXKH COXPAHUIIUCH HA YPOBHE
npornuioro roga. CpenHue KOHIICHTPANU TH-
OKCHJIa Cepbl, OKCHJIa a30Ta, aMMHuaka u Qop-
MaJbJIeTH1a BBIPOCIH.

Bozpacranue ypoBHs 3arpsi3HEHHUsI CBA3a-
HO C aHOMaJIbHO BBICOKOM TEMIIEpATypoi BO3Iy-
Xa B JIETHUH nepuon, MaCH_[TaGHBIMI/I noXxapamu
Y YBEIHMYCHUEM CIy4YacB HEOIArOmpPHUATHBIX Me-
TEOPOJIOTUYECKHUX YCIOBHH, CIIOCOOCTBYIOMINX
HAKOINJICHUIO 3arpA3HAIONINX BEIICCTB.

3arps3HeHuss aTMOC()EPHOT0 BO3ayXa
(manmee — 3AB) oka3BIBAIOT HETATUBHOE BIIMSTHUC
Ha IMOBEPXHOCTHLIC BOAbI, ITIOYBY, paCTHTeHBHLIﬁ
Y )KHBOTHBIH MHUP, TO €CTh Ha BCIO DKOCHCTEMY.

IIo BO3MOXHOCTH pacCMOTPUM BIIMSIHUE
3AB na Il ypoBHEe OHOreoXMuMHYECKOro dapbepa.

I'Y «Bonrorpanckuii {II'MC» B 2010 1. ipo-
BOJMJI HAONIONCHHS 38 KAYeCTBOM ITOBEPXHOCT-
HBIX BOJI cym Ha 10 cTBopax 4 BOAHBIX 0OBEK-
TOB: Bonrorpaackoro BomoxpaHIHINA HA yIacT-
ke I. Kampimmn — 1. Bormmkekwid, p. Bonra, pykase
Axty0a, [lumnsHCcKOM Bofoxpanuiniia. Beero 3a
roz 66110 0ToOpano 212 pob 1 BImoNHEHO 7 664
ornpeneneHuil Ha conepxanue 40 mokasaTeneit
3arpsi3HEHUs] MOBEPXHOCTHBIX BoJ. CpemHeromo-
BBIC KOHLCHTpALUN 3arpA3HAIOIINX BCIICCTB B
MMOBEPXHOCTHBIX BOJIaX MPHUBEACHBI B Ta0HIIE 1.

Hapsny c 3arps3zHeHneM MOBEpXHOCTHBIX
BOJ| HaOMIoaeTcsl 3arpsi3HEHUE U APYTHX TPH-
POAHBIX CpCa, TAKUX KaK IMO4YBa U paCTUTECIIb-
HOCTb Ha TEPPUTOPHUSX, OITU3ISKAIIMX K UCTOU-
HUKaM 3arps3HCHUS.

VYpoBHU conepkaHus (BalloBble (OPMBI)
TSDKETBIX METAJIJIOB B MOYBAX 3€MENb CElbC-
KOXO3SIMCTBEHHOI'0 Ha3Ha4YeH U O6CJ'Ie}10BaHHBIX
paitonoB (YepusimkoBckoro, OKTI0pbCKOTO,
WnosnamHCcKOro U JIaHUIIOBCKOTO) TIpecTaBIie-
HbI B Tabauue 2.

HpeIICTaBIIeHHBIe JaHHBIC CBUACTCIILCTBY-
10T O TOM, YTO COJICPYKAHHE TOKCHYHBIX JIEMEH-
toB HIke [IJIK m OJIK (comepkaHue pTyTd B
100 pa3 HiKe, MAaKCUMaJIbHOE collepKaHue Kajl-
must B 10 pa3 Hmke, CBUHIIA B 9 pa3 HIDKE), IPO-
CIIeKUBACTCS TSHICHIINS K CHUKEHUIO COZIepIKa-
HUA OTUX DJICMCHTOB B ITOYBC. Coz[epncaHI/Ie MHO-
TUX 3JIEMEHTOB (PTyTbh, CBUHEI, KaAMHA, INHK,
KOOAIIBT, MeJTb) HIKE (POHOBBIX YPOBHEH.
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CpenHerooBble KOHIEHTPAUUKU

IKOJIOT'UA U NTPUPOAOIIOJNB3OBAHUE

Tabnuya 1

3ArpsASHAIINX BE€IIECTB B IMOBEPXHOCTHBLIX BOJax

Peka Bousra Bosnrorpaackoe Baxp. Pyx. [{umistHCKOE BAXD .-
20,8 | 47,1 | 64,9 2,5 kM Axtyba
e WnrpenueHt En. mwM. 0,5 xn KM KM KM BBIIIIE 3,0 1m 1,5 xm 0,9 {(M x. Kpac- | c. JIox-
wn HIDKE | ke | mimke | mke | TDCT. HIDKC T BPILLC T HIDKE II. | HOApCKUH|  KH
€| ¢ | e | 1IC | Bomis| Kavwitmma | Kabitumial oo 1o piea
1 | LIBeTHOCTD I'pan. | 22 24 24 24 24 24 25 24 21 27
2|3amax basn 0 0 0 0 0 0 0 0 0 0
3|B3BeleHHbIe mr/ma®| 2,7 | 32 | 2,8 | 3.2 3,0 3,5 3,2 4,3 3.8 3,8
BELIIECTBA
4|pH En. |7,73 (7,74 | 7,74 | 7,81 7,77 7,84 7,88 8,13 7,68 7,78
5|Kucnopon mr/om® [ 10,50 9,83 | 9,92 | 9,51 9,36 8,73 9,13 11,40 12,10 6,63
6|Crenenp Hacei.| % 92 88 89 93 91 86 91 109 112 59
KHCJIOPOZOM
7|Yrnexucnbiii ras |mr/om’| 52 | 52 | 48 | 39 4,9 3,9 2,9 2,4 8,6 9,1
8| CepoBonopos mkr/mm | 0,0 | 0,0 | 0,0 | 0,0 0,0 0,0 0,0 0,0 0,0 0,0
3
9|Marswuit mr/om® | 11,5 12,21 11,9 | 11,2 12,0 11,4 12,0 14,2 24,8 25,0
10| Xsopu sl -I- 12941299 32,7 | 31,3 30,6 33,3 33,7 29,9 49,9 55,2
11|Cysbdatst -I- | 49,8 | 53,0 | 52,9 | 48,5 48,7 52,5 52,1 60,8 72,7 68,9
12| Munepamuzauus | -II-  [275,0]279,0|284,0/273,0| 281,0 276,0 275,0 306,0 404,0 | 480,0
13|XKectkoctb 0611 (Mmons/| 3,28 | 3,35 | 3,40 | 3,26 3,34 3,13 3,15 3,77 431 5,58
'
IKB.
14|T'unpokap6oHaTs! | mr/om * | 122,0 ( 121,0( 122,01 120,0 | 126,0 114,0 114,0 132,0 172,0 | 229,0
15| Kanbumit -I- ] 46,9 | 47,1 | 48,6 | 46,3 47,2 44,0 433 52,1 47,8 70,7
16| OxucisieMocTh -1I- 19,4 | 18,8 | 18,5 | 17,9 17,6 16,6 21,2 22,7 24,7 22,5
OuxpomMaTHas
17|BIIK -I- | 2,01 | 2,01 | 1,95 | 2,14 2,03 1,91 2,27 3,53 2,69 2,55
18| Asot -I- | 0,11 ] 0,13 { 0,15 | 0,12 0,10 0,10 0,10 0,17 0,33 0,23
aMMOHU MHBIN
19| Asot mutpurssiii | -1I- 10,016]0,017]|0,022/0,014| 0,014 0,009 0,007 0,016 0,046 | 0,029
20|A30T HUTPATHBIHA | pr/m° | 0,51 | 0,64 | 0,58 | 0,51 0,44 0,51 0,51 0,52 0,48 0,65
21| ®ocdarst -1I- 10,047]0,04810,0480,049| 0,039 0,062 0,058 0,051 0,078 | 0,132
22 | Kpemuuit -I- ] 3,16 | 3,24 | 3,31 | 3,13 3,00 3,10 3,10 3,47 3,66 4,33
23 |OkucuTesbH. MB | 223 | 224 | 224 | 229 225 229 232 244 220 226
BOCCTaH.
MOTEHIIUAJT
24| ®ocdop obmmit | mr/om | 0,059 (0,061 (0,058 10,058 | 0,049 0,070 0,064 0,067 0,100 | 0,168
25| Azot o0mmit -11- 0,72 0,77 0,81
26| Kene3o obiee -1I- 10,0741 0,085]0,082]0,076| 0,076 0,116 0,095 0,113 0,100 | 0,125
27| Menb mrr/mm®| 2,9 | 3,9 | 3,5 | 3,0 33 3,0 1,8 2,5 2,9 3,0
28 | Iuuk -11- 144 [ 16,5 [ 17,3 | 15,8 14,4 14,9 12,2 13,3 15,4 15,0
29| ®enobl mr/mm ° | 0,002 0,002 0,002|0,002| 0,002 0,002 0,002 0,002 0,002 | 0,002
30|Hedrempoaykrer | -II- | 0,03 | 0,02 | 0,03 | 0,04 0,02 0,03 0,03 0,02 0,02 0,10
31|CITIAB -1I-10,021]0,030{0,024|0,019| 0,020 0,024 0,023 0,024 0,032 | 0,037
32| ®ropupl -- 10,13 10,13 10,13 0,13 0,12 0,12 0,12 0,12 0,26 0,28
33|mm. - 411D mir/mv® | 0,000 10,000 0,000 | 0,000 | 0,000 0,000 0,000 0,000 0,000 | 0,000
34|o.o. - AT -1I-10,000]0,000{0,000|0,000| 0,000 0,000 0,000 0,000 0,000 | 0,000
35|Anpa — TXLT -1I- 10,000 0,000{0,000|0,000| 0,000 0,000 0,000 0,000 0,000 | 0,000
36|{Tamma — XM -1I- 10,000 0,000{0,000|0,000| 0,000 0,000 0,000 0,000 0,000 | 0,000
Koa¢. xomm. % 30,8 | 34,0 [ 33,3 | 29,7 29,8 324 28,9 38,5 43,0 44,9
11 (K0J1-BO 1po0) IIT. 12 12 12 36 54 48 8 6 12 12
Tabnuya 2
BanoBoe comep:xxanue TSKeJbIX METAJIOB B Mo4Be (MI/KT)
Hg Pb Zn Cd As Cu Ni Co Mn
0,012-0,017 | 6,8-9,9 | 27,2-56,3 | 0,08-0,19 ]6,8-8,8| 12,1-17,0 | 16,8-40,3 | 3,9-11 8| 251,0-420,0
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B 30ne obcmyxuBanust PI'Y «{AC “Boin-
TOrPaJICKUi”» UCCIIEAOBAHO HA COAepkKaHUE TH-
YKEJTBIX METAJJIOB U TOKCHYHBIX 3JIEMEHTOB, OC-
TATOYHBIX KOJUYECTB MECTUIINIOB, MHKOTOKCH-
HOB, HUTPATOB, HUTPUTOB, paAuoHyKIuA0B 800
pacTUTeNbHBIX 00pa3nos (uiu 612,2 Teic. T pac-
TUTENBHON NpoAyKuuu) ¢ miomany 206,2 Teic.
ra. Bcero BeimosiHeHo 12,5 ThIC. aHAIM30B.

HccnenoBanus TsHKENBIX METAJUIOB IMOKa-
3aJ10, YTO CBUHEII, IIUHK, Me/Ib ObLTH OOHApYXKe-
HBI BO BCEX HCCIEYEMBIX TPO0aX, HO 3HAUNTENb-
Ho HIxke [TJIK.

CopnepxaHue HUTPATOB B MPOBEPEHHON
OBOIIHOM MpoayKiuu He rpebimaer [1JIK. B o1-
JeTBHBIX CIy4asx MpeBbIIIeHIe YPOBHEH conep-
YKaHUsI HUTPATOB HAOIIOIAIOCH B PAHHUX COPTax
KaITyCTBl, IBIHN U CBEKJIBI, 10 MEPE CO3pPEBAHUS
coziep’KaHue HUTPATOB MPUXOIUIIO B HOPMY.

Hamu nccnenoBaHo cocTosHME MOYB Ha
tepputopun BOAO «XuMIpom» 1 IPeII0KEHBI
MEpOIPHUATHS IO CO3JAHUIO HCKYCCTBEHHBIX OHO-
TreOXUMHUECKUX 0apbepoB JUIs 3aIUThI TOA3EM-
HBIX BOJ| OT 3arpsi3HEHUI.

MOIIHBIM OHOTEOXUMHUYECKUM OaphepoM
SIBIISIETCS TIOUBA — AKTUBHO (PYHKIIMOHUPYIOIIIES
OpTaHOMHHEpaIbHOE TENO0, B KOTOPOM HAYT pa3-
HOOOpa3Helme PU3NKO-XUMHUECKIE U OHOIO-
TUYECKHE MPOIIECChl, B TOM YHCJE MPUCYTCTBY-
eT IHUpOoKasi raMMa MUKpoopraHu3MoB. [louso-
BeZbl OJIHUM U3 OCHOBHBIX CBOMCTB, OTJIMYaIO-
LIUX [T0YBY OT UHEPTHOW FOPHON NOPOJIbL, HA3bI-
BalOT MOTJIOTUTENBHYIO CIIOCOOHOCTh, YMEIOT
KOJIMYECTBEHHO OLIEHUBATh EMKOCTD MOITIOMIEHHUS.

[ouBa criocoOHa 3a1ePKUBATH WITH TTOTIIO-
IaTh ra3bl, PACTBOPEHHBIE BEIIECTBA, MUHEPAIIb-
HbIe WM OpPTraHUYEeCKHEe YaCTHIIBI U CYCIIeH3UH.
Bo MHOrOM morioruTensHas crocoOHOCTh CBS-
3aHa C BBICOKOJMCIIEPCHOH, ITIABHBIM 00pa3oM
KOJUIOMIHOHM 4YacThIO ITOYBEI, MMEIOLIEH OO0JIb-
LIYIO YIENbHYIO MOBEPXHOCTh (CyMMapHYIO I0-
BEPXHOCTb BCEX YACTHII, COCTABIISIIOIINX €IHHU-
Iy Macchl TIOYBBI).

Brimonnen ananus cocTOAHNA TOYBEHHOTO
MOKPOBa Ha TEPPUTOPHIX CEBEPHOTO U F0KHOTO
MIPOMBIIIUIEHHBIX Y3JI0B, I7Ie CKOHIIEHTPUPOBaHA
OCHOBHasI I0JISl TPOMBILIUIEHHBIX TIPEATIPUATHIA.

IIpoBenena oneHKa COCTOSIHUS 3€JIEHBIX
HacaxJcHUI. BrlsiBlIeHA B3aMMOCBS3b Ka4eCTBa
OKpy’Kalomiel cpeasl (IKOoJOoTHYecKasl COCTaB-
JISIIO1Ast ), POPMUPYIOIIUICS PUCK JUIS 3I0POBBSI
JIFOZIEH OT 3arpsI3HSIONINX BEIIECTB, IPUCYTCTRY-

IOMUX B aTMOC(EPHOM BO3Iyxe (TUTHEHUYeC-
KW TI0Ka3aTelb), U pa3paboTaHa TEXHOIOTHS,
MO3BOJISIONIAS TTOBBICUTH KaueCTBO TOYB B TIO-
pojae, TeM caMbIM CO3JaTh pe3epB IS 3ele-
HBIX 30H, @ 3HAYUT, YAYUIIUTH COCTOSHHUE aTMOC-
¢depHoro Bo3ayxa. Takoro poma MepoOnpHUITUS
TOJNBKO CO3/1ayT OE30IMaCHbIE YCIOBUS JKHU3HE-
NEeSITeTbHOCTH JJI TOPOXKaH.

CoBpeMeHHbIE 3KOJI0rO-TUTHEHUYECKue yc-
JIOBUS IPOXXUBaHUA B I. Bonrorpane, mo Hammm
OlIEHKaM, SIBJISFOTCS HeOmaronpusTHeIMU. [Ipex-
JIe BCETO ATO CBSI3aHO C HETaTHBHBIM BIMSHUEM
WH)XEHEPHBIX CUCTEM, TEXHOTE€HHBIX OOBEKTOB
ypOaHU3UPOBAHHON TEPPUTOPHU HA KOMITOHEHTHI
HIPUPOJHON CpENbI.

B GonbmmHCTBE ClydaeB aHTPOIIOT€HHOMY
BO3JCICTBUIO B PE3YJIBTATE XO3MCTBEHHON Jie-
SITETbHOCTH YeJIOBeKa IMOABEPraloTCs BEpPXHHUE
TOPU30HTHI 3EMHOU KOPBI.

BrisBneno, yTo 3arps3sHeHne MOYBHI (0CO-
OeHHO MX MenkonucrepcHas ¢pakius PM10 ¢
BBICOKOW KOHIIEHTpaluel MUKPOIJIEMEHTOB) SIB-
JIIeTCsl OMaCHBIM BTOPUYHBIM MCTOYHHKOM 3ar-
PSA3HEHHUs OKpyxaromen cpenbl. IIpeBpiiienne
IIAK st mo4B 1o CBUHILY, IMHKY, MEIHU U JpY-
T'YIM TBEPJBIM METaJliaM, KOTOpble ObUTH 3a(huK-
cupoBasbl B 2005-2009 rr. BOMM3HU KPYIHBIX IIPO-
MBIIUIEHHBIX TIPEANPUATHN CEBEPHOTO IIPOMBIIII-
nernoro y3na («PYCAJI», BM3 «KpacHusrit Ok-
TAOpb»), YKa3bIBACT HA OMACHbIC YPOBHH WX Ha-
KOIIJICHHsI Ha TeppuTopun Bonrorpaackoii armo-
Mepalny CeBEpHOT0 MPOMy3Ja.

O6cnenoBanme MOYBHI B 30HE BIUSHHUS MO0-
nurona B Kpacrnoapmeiickom paiioHe mokasas, 4To
OCHOBHAsl 4acCTh TEPPUTOPHUH XapaKTEepPH3yeTCs
JIOITyCTUMBIM YPOBHEM 3arps3HEHHsI TIOYBBI 110
COZIEp KaHHIO COSTUHEHHUH TSKENBIX METaJlJIOB.
B TOXe€ Bpems ¢ ceBepHOW CTOPOHBI MOJIMTOHA
BBISIBJICHO COJIep KaHMe MEAU U CBHHIIA B KOJIH-
gectBe 1,3 [1/IK. Ha monmurone, B 70 M 10oro-Bo-
CTOYHEE OT ydacTKa CKJIaJWpPOBAaHHUS OTXOJOB,
MOYBa 3arpsi3HeHa MOJBIKHBIMU (hopMaMH IIHUH-
ka B xoinmdectse 6,0 TTJAK, memm — 11,5 T1JIK,
ceunna — 7,3 IIJIK. C 10H0¥ CTOPOHBI TIOJTUTO-
Ha BbIsBIEH cBuHen B konmuectse 1,5 [TJIK u
Mens B komumdecTtBe 1,4 ITIJIK. Ha paccrosauu
6osiee 1500 M OT TpaHUI] IOJIMTOHA — 3arpsi3He-
HUE PTYTHIO, GOPMANIBICTHAOM, (GEHOIOM, (TO-
punamMu, HePTENPOAYKTaAMH, HOHAMHU IMHKA,
COENMHEHHUSIMH MEIW, CBUHIIA U MapraHila B KOH-
LIEHTpanuix, He mpessimaronux [1/IK.
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BOnmu3u monurona uMeeT MecTo 3arpsi3He-
HUE MPHU3EMHBIX CJIOEB aTMOC(EPHl AUOKCHIOM
cepbl, aMMHaKoM, (hopMalibIeruI0M, METHIIMEp-
KalTaHOM, CEPOBOJIOPOJIOM; IOJ3EMHBIX TOpHU-
30HTOB — (DUIIBTPATOM, COZIEPIKALIIMM PACTBOPEH-
HbIE 3arpsA3HSIIONIME BEIIECTBA, B TOM YHUCIE CO-
eUHEHUS TKEIIBIX METaJUIOB.

AHanu3 moxasaj, YTO OCHOBHBIMH 3arps3-
HAIOLMMU BEIECTBAMU TEXHOTEHHOI'O XapaKTe-
pa sABIsOTCS (hopManbaeru, GeHon, GTopusl,
LWHK, ME/Ib, CBUHEII.

YpoBeHb 3arpsi3HEHUS IOYBHI (POpMaIbie-
THIOM I0)KHOTO MPOMY3JIa 10 OTAENbHBIM IIPH-
pomubiM TepputopusM B 2003 1. coctaBun B [leH-
nponormaeckom cany 1,9-5,7 IJIK; 8 Yanypuu-
koBckoit Oanke — 2 I1JIK; Ha tepputopun Epre-
HUHCKOTO ucTtounmka — 1,5-1,6 II1K; B I'puro-
poBoii 6anke — 1,4-2,5 I1JIK; B mpubpexHO# mo-
soce akBatopun Hepecta — 2,5 TTJIK; B mpubpex-
HOIi 1onoce ocTpoBHOM cucteme CapmuHCKHHA —
Tlomomuenii — 1,3-3,7 ITAK.

B Xxo/1e MOHUTOPUHTOBBIX HCCIEIOBAHUN
MOYB 0c000 OXPaHIIEMBIX IPHPOIHBIX TEPPUTOPHI
BBISIBJICHO HE3HAYUTENHLHOE MPEBBIIICHUE 110 (HTO-
punam: 1,4-1,5 I1IK na Teppuropuu Eprenuncko-
rouctounuka u 1,5 [111K ua Tepputopru Jlermpo-
caga Kpacunoapmetickoro paiiona. Bricokue KoH-
HEHTpalui (GTOPHIOB YXYIIIAIOT TUIOAOPOIHBIE
cBoiicTBa MOYBBl. Hanbomnee onacHbl BOJOpacTBo-
prMbIe GOpMBI (PTOPUIOB, BBI3BIBAIOIINE ITOBTOP-
HOE 3arps3HEHNe MMOJI3EMHBIX U TPYHTOBBIX BO/I.

B pesynprare ucciienoBaHUM BBISBIECHO,
YTO 1MOYBa 0C000 OXpaHIEMOW TEPPUTOPHU TaK-
e Mo/IBep)KeHa TEXHOTEHHOM HarpysKe.

Crnenyer OTMETUTH, YTO KayecTBO IMOYB
BOJIM3M XUMHYECKOTO IpearpusTysi I. Bonrorpama
OLIEHMBAETCS KaK HU3KOE, YTO MOATBEP)KIAETCS
CIIEAYIOIINMH TAHHBIMHU:

1. IIpeBslilieHnE CYIIIECTBYIOIIEH HOPMBI 11O
coziepKaHuio GopMalbIeriia B H3y4aeMbIX O~
yBax. @opMabAerul HaXOAUTCA B KOTMYECTBAX
2,0 — 23,3 mr/kr (ITIK = 7,0 Mr/kr), KpaTHOCTh
MPEBBIIICHUS] B OTOOPaHHBIX MPOo0ax COCTaBIIs-
er 1,4...3,3 paza.

2. IloyBa uccrnemyemoii TeppUTOpPHUH 3arpsi3-
HeHa MMOIBMKHBIMU (POPMaMH METAIIIIOB, B OTIICITb-
HBIX MECTaX OHa IOCTUTAeT MPEBBIIICHHS: IINHK —
13,6 ITAK, mean — 2,3 ITJIK, cBuner — 1,6 TTJIK.

3. B pesynbrare uccienoBanuii ycTaHOBIe-
HO, 4TO BOJIOPACTBOPUMEIX (PTOPHUIOB B OTOOpaH-
HBIX MPO0AX IMOYBBI COACPIKUTCS B OCHOBHOM OT
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1,4 10 9,5 mr/kr (ITAK = 10,0 mr/kr). [IpeBsirie-
HUE HOPMEI B 1,9 pa3a HaOmonaercs: B Io4Be Ha
TEPPUTOPHUH 3aBOJIA.
4. JIoBOJILHO BBICOKH ypOBEHb (DOHOBBIX
KOHIICHTPAIMH 3arpsA3HSIONINX BEIIECTB.
[To ciocoOy mocTyTIeH s B IOYBY pa3iny-
HBIC 3arpS3HUTEIN MOKHO YCIIOBHO Pa3J/IelUTh:
a) Ha MOCTYNAIoIIKe ¢ aTMOC(HEPHBIMHU OCa IKa-
MU; 0) ocakJaroluecs B BHJIE TIBUTH U a3p030-
Jel; B) HEMOCPEACTBEHHO IMOTIIOMIAIOIINECS
BIIQXKHOM TIOYBOM ra3000pa3Hble COCNUHEHHS U
BEIIIECTBA; T) IMOCTYMAIONIME B MOYBY C PacTH-
TENbHBIMU M )KHBOTHBIMH OCTaHKaMH.
3arpsizHEHUE TSDKETIBIMH METaJJIaMU CBSI3a-
HO C UX IIHPOKUM HCITONB30BAHUEM B TIPOMBIIII-
JICHHOM TIPOHM3BOJICTBE COBMECTHO CO CIIa0BIMHU
CHCTEMaMH OYWCTKH, B PE3YJbTaTe Yero TsikKe-
JIBIE METAJUTBI MOTaJal0T B OKPYXKAIOIIYIO CPEy,
B TOM YHCJIE M TIOYBY, 3arpsI3HSISL H OTPABIISIA €e.
Tsxernpie MEeTauTbl IOCTYTIAOT B IIOYBY Tpe-
HMYIIECTBEHHO M3 aTMoc(dephbl ¢ BrIOpocamMu
MPOMBIILTEHHBIX TP PUSTHH, 8 CBUHEI] — C BbIX-
JIOMHBIMH Ta3aMu aBToMoOwmieil. Hanbonee tu-
MUYHBIMH 3aTPSIBHUTENSIMH JAHHOK TPYTITIHI SIBIISI-
I0TCS CBUHEI, KaJIMUH, PTYTh, IMHK, MOJUO/ICH,
HUKENb, KOOAJBT, OJIOBO, TUTaH, ME/Ib M BaHAINH.
U3 atMocepbl B OUBY TSDKEIbIE METAILIBI
MOMAaJIal0T Yalle Bcero B popme OKCHUIOB, TE T0-
CTETIEHHO PaCTBOPSIOTCS, TIEPEXOIIS B THAPOKCHIBI,
KapOOHATHI WK B (hOpMY OOMEHHBIX KATHOHOB.
HeobxoauMo OTMETHTB, YTO THTHCHHYEC-
KOE€ COCTOSIHUE TTOYBBI YXYALIAETCS, XOTS CIIOCO0-
HOCTh TOYBBI K CAMOOYHIICHUIO SIBISETCS OC-
HOBHBIM TMTUCHHYECKUM TPEOOBAHUEM JIJISI CO-
XpaHeHHs OMOIOrHYecKoro papHoBecus. [louBa
YK€ HE B COCTOSIHHU CIIPaBUTHCS 0€3 IMOMOIIN
YenoBeKa ¢ 3arpsisHenusmu [1; 2; 4; 6; 7.
Nzyuenne BaXXHBIX IUATHOCTUIECKHX MTPH-
3HAKOB TOPOJICKUX ITOYB (pacrpeneneHue kapoo-
HATOB ¥ TUIICA I10 MPOQUITIO, YPOBEHb MUHEPAJIH-
3alli¥ ¥ COCTaB BOJAHOW BBITSKKH ) [TOKA3aJI0, YTO
9TO BIHMSHUE 3HAYUTENBHO MPEBBIIACT CIIOCO0-
HOCTB TOYBBI MPOTHBOCTOSITH AHTPOIIOTEHHOMY
BO3JIeHCTBUIO0. HaKoIIeH e TOKCHYHBIX BEIIECTB
B MOYBAX BJIEYET 3a cOOOM HE TONBKO JAerpajaa-
IO TIOYBEHHOTO MIOKPOBA, HO M HAPACTaHHE KO-
JIOTHYECKU OMACHBIX TIOCIIEICTBHH, CO3IAIOIIHX
YIpo3y 30pOBbIO uenoBeka. s BISBICHUS U
MPEAYPEKACHIS HEXKENATeTbHBIX ITOCIEACTBUI
TEXHOT'€HHOTO BITMSIHUS HEOOXOIMMa OpraHU3aIns
KOHTPOJIS 3arPsI3HEHSI TIOYBHI.
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JlaHHBIE TIO OIICHKE PHCKa IS 370POBBS
HIOZ[eﬁ OT BJIMAHUA 3arpsA3HAIOIINX BCHICCTB B
CEBEpHOM M I0XHOW 30Hax I. Bonrorpana naror
HaM OCHOBaHUEC Ir'OBOPUTDL, YTO SKOJIOI'O-TUT'UCHU -
YeCKasd CUTyalus HeGHaFOHpI/IHTHaH.

KauectBo arMocdepHOro Bo3myxa HaXomuT-
csl B TeCHOM cBsi3u ¢ coctosaueM 3JIH ropona,
YTO BJIMACT HA YCJIOBUA IPOXUBAHUA JIIO]leﬁ.

Hawubosniee mpHOpPUTETHBIMU MPOOIEMaMU
o3eneHeHus1 Boarorpaga sBustoTcs:

- paBHOMEpPHOE pacmpeneeHne HacaX ACHU
00IIIeTO MOJTb30BaHMS B CTPYKTYpE TOPO/Ia;

- PEKOHCTPYKIIHSI M COXPaHEHHE «3eJIeHbIX KIU-
HBEB» — JIETKUX TOPOJia, PACIOIIOKEHHBIX B
C€CTCCTBCHHBIX J'IaH}lIHa(i)THBIX TpaHULax ro-
pona (moiima p. Ilapuma, p. M. Mederka,
Enbianckas Oaka, [puropopa 6aska u ap.);

- popMupoBaHue 0JIaroyCTPOSCHHOM JaHI-
magTHO-PEKPEAIIMOHHOMN 30HbI IPUOPEKHON
IIOJIOCHI ropoJia BAoab p. Bonra n Bonro-
JIOHCKOTO CyIOXOIHOrO KaHala;

- BOCCTaHOBJICHHE BHEIIIHETO 3€JIEHOT0 KOJTb-
11a ropoJa;

- YBEIHYEHHUE aCCOPTUMEHTA MTOPOJI IpeBec-
HO-KYCTapHHKOBOW PacTUTENBHOCTH, yC-
TOMYHUBOI'0 K TEXHOTE€HHBIM Harpyskam u
AKKIIMMATU3HUPOBAHHOTI'O K YCIIOBUSA Huox-
Hero IToBomKbs;

- PEKOHCTPYKLIMS CAHUTAPHO-3aILUTHBIX 30H
MIPOMBIIIJICHHBIX MPEANPUATHH [S].
CoBpeMeHHOE COCTOSTHHUE 03€JIeHEHH S TOPO-

Jla XapaKTepU3yeTcsl CASAYIOIMMU (haKTOpaMu:

- IOITYCKaeTCs HEYIOBJIETBOPUTEIbHAS JIaH-
nmmadTHas opraHu3alys 3eIeHbIX HacaK-
JICHHI, He BCErja COOIONAaloTCsl arpoTex-
HUYeCKHe TPeOOBAHUS K UX CO3IaHHIO;

- ozenenenwue ynuiy u C33 B Bonrorpanme mo-
BOJIbHO OZJHOOOpa3HO. OHU TpeNICTaBICHBI
PpAIOBBIMH IIOCAAKaMU BIIOJIb TPOTYapoB U
poe3kell yacTu. MarucrpanbHble YAUIbI
3a4acTylo O3eJIeHeHbl OSCCHCTEMHO, a Tep-
puropun C33 MPOMBIIIIIEHHBIX MTPEIIPUATHN
HYXXJAI0TCSl B CEPhE3HON PEKOHCTPYKIINY;

- BBICOKasl 3ara30BaHHOCTH BO3JlyXa aBTO-
TPAHCIIOPTOM U BBIOPOCAMH TIPOMBIIILIICH-
HBIX IPEANPUITHI, KOTOPbIE HAXOAATCS B
ropoJie, IPUMBIKAsI K JKUJIBIM paliOHaM.
OcHoBHas 3a/1a4a B 03€JI€HEHIH TOPOJCKOM

arJoMepalyy T0/DKHA OBITh HampasjieHa Ha (op-
MHPOBAHUC O3CIICHUTECIIbHLIX ITPOCTPAHCTB B 1IC-
JISIX peKpeanu.

TakuMm 00pa3oM, TIOYTH BO BceX palloHax
ropojia 00CTaHOBKa 110 O3eJICHEHHIO Hebmaror-
pusitHas. M 9Ta cuTyanust IpakTHYeCKH OCTaeT-
csl HEM3MEHHOW Ha NpoTsbkeHuu paga ser. O6-
paimaer Ha ce0si BHUMaHUe BecbMa OeTHBIN ac-
COPTHMEHT MOPOJI IepEBbEB U KYCTAPHUKOB, TIPH-
MEHSIEMBIX B TOPOJICKHMX O3€JICHUTENHLHBIX ITOCA/I-
kax. OCHOBY O3€JIEeHEHUSI COCTABIISIIOT BCETO He-
CKOJTBKO TIOPOJT JIEPEBHEB: BSI3 IPU3EMUCTHIH (ero
B mocaakax 10 45 %), KJIeH SICCHETUCTHBIN, TO-
oJIb NMUpaMUAAIBHBIA. M3penka BCTpedaroTcs
Oepesa OopomaBuarasi, JIMa MEJIKOIHUCTHAS, B3
[JIAJKHUM, KJIEH OCTPOJIMCTHBIM M TaTapCKUM, B
MOCJIEHNAE TO/BI BHICAXKHBAETCS KAIITaH KOHC-
kuii. He3HauuTteneH B mocaakax MpoOLEHT XBOM-
HBIX, B psiJic palOHOB HAOIONAETCS TTIOTHOE HX
orcytctBue [12; 13; 14].

BrIsiBiIeHHBIE SKOIOTHUECKUE TIPOOTIEMBI Ha
TEpPUTOPHH Topoza TPeOyIOT pereHus. B cBsa3u
C OTHM HaMH pa3paboTaHa W NpemiokeHa Ono-
JIOrU4ecKas TeXHonorus. JJaHHbIi crmoco0 onTH-
MU3ALUHU YCIOBUH JKU3HU TOPO/Ia TIPEICTABIISIET
co00ii CHHTE3 CIEAYIOINX KOMIIOHEHTOB: PE3€pB
MUTATENbHBIX BEIIECTB — [TTAYKOHUTOBBIC MECKH,
a30TcojiepIKaIee BENecTBO, BOMY, CYKIIMHAT,
OMONOTMUECKU-aKTUBHBIN WJI, OpraHHYECKUE CO-
SIMHEHUS U IITAMMbI KyJIBTHBHPYEMBIX MUKPO-
OpraHu3MoB, kak Hanpumep Bacillus.

Hcxons u3 BhIlIECKa3aHHOTO, MOYKHO ITOCT-
POUTH CXEMY B3aMMOJICHCTBUS KadecTBa OKpY-
XKaromel cpenpl, 370pOBbs YellOBEKa M OMOTeX-
HOJIOTHM KaK ITyTH PElIeHHs Tpo0IieM (CM. puc. 2).

JlaHHBIM OMOJIOTMYECKUI CIIOCO0 MO3BOJIS-
€T BOCCTaHABIIMBATh HAPYIICHHBIC TEPPUTOPHUH,
B YACTHOCTH 3€MIIH, 3arpsi3HEHHBIC YTIIEBOIOPO-
JaMu, OJTU3 TTPOMBIIIUICHHBIX MPEANPUSTHIH, pe-
maer npobieMy JETOKCHKAIUU MOYB OT TsKe-
JIBIX METAJJIOB BJIOJb aBTOTPACC U BOKPYT Me-
TaJLTYPrHYECKUX MIPEIPHUSITHH.

CrnenoBaTenbHO, JAHHBIM METO]] UMEET BCE
OCHOBaHWS JJIs €r0 IPUMEHEHHSI Ha PAKTHKE IPH
PEKYJIBTUBAIMH 3arps3HEHHBIX TEPPUTOPUN B
YCIIOBUSIX TOPOJICKOTO XO3SICTBA, a 3HAYUT, OH
SIBIISIETCS OMOTCOXMMHUUYECKUM 0aphepoM U HC-
TOYHUKOM JUTSI CO3/IaHUS «3EJICHOTO» pe3epBa Ha
TeppuTopuu ropona [11].

Ounmarommasi CiocOOHOCTh MOYBHI JaJie-
Ko He Oe3rpaHnuHa. OHa MOXET TONBKO IO
OTIPENENIEHHOT O MpeJieNa 3alliilaTh PACTEHHS,
MOJICTHJIAIOIINE TPYHTHI U IMTOA3EMHBIE BOJIBI OT
3arpsizHeHus. [loaTomy, pemas 3a1aqy 3aiiuThl
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TEPPUTOPHHA OT 3arps3HEHHs, 3a7ady OUYUCTKU
(BoccTaHOBIIEHU S, PEKYIBTUBAIINH), HEOOXO M-
MO OpaTh Ha BOOPYXKEHHE M APyTrHe Oapbephl.
OnHHUM U3 HUX MOXKET OBITh TUAPOPUINIECKUAN
Oapbep — perynupoBaHue HAIPABIICHISI U BEJIH-
YUHBI TOTOKOB BJard B HEMOJIHOCTHIO (30HA
a’pallii) ¥ MOJHOCTHIO BOJIOHACKIIICHHBIX TOP-
HBIX MTOpPOJaX.

Bbicokoe kauecTBO IMOYB — OCHOBA JIJIs 03€-
JIeHeHHs ypOaHU3UPOBaHHbBIX TeppuTopuid. Crio-
COOHOCTB PacTEHUH K YIaBIUBAHHIO 3aTPSA3HSIO-
IIUX BEHIECTB, COJACPKAIIUXCS B aTMOCHEPHOM

IKOJIOT'UA U NTPUPOAOIIOJNB3OBAHUE

BO3/ayXxe, Bo3pacreT. Bo3myx OymeT HachilieH
KHCJIOPOZIOM, (PUTOHIIMIAMH, YTO TIOCTYKUT (pak-
TOPOM K CHUKEHHUIO PUCKA JJI 37I0POBbSI JFOJIEH.

OcTaHOBHMCS Ha BOMIPOCAX 3arpsi3HEHUS U
MOHHUTOPHHTA IMOA3EMHBIX BO/I.

HeratusHoe BIusgHuEe X035MCTBEHHON Jes-
TEJIbHOCTH Y€JI0BEKA Ha COCTOSHUE HENP MPOSIB-
JISIETCSL B PA3JIMYHBIX HAMPABJICHUSX, OJHUM U3
KOTOPBIX SIBJISICTCS 3arps3HEHUE IMOJ3EMHBIX
BOJI — YXYIIICHUE UX Ka9eCTBa M HEITPUTOIHOCTh
JUIS XO3SHMCTBEHHO-IIUTHEBOIO M TEXHHYECKOIO
HCITONIL30BaHUS.

BUOJIOI'MYECKASA
TEXHOJIOI'USA
A 4 V‘
Boccranobnenne |q | O3nopoBieHue 3enenbx | | Ounmenue
3arpsi3HEHHBIX HaC K ICHHH aTMocdepHoro
TEPPUTOPUIL BO3yXa

CHMDKEHUE pUCKa A1
3JI0POBBS JItO/1€H

Puc. 2. Cxema BIUsSHHS OMOTEXHOJIOTUH HA KOMITOHEHTBI OKPY/KAIOIIEH CpeIbl
Kak pe3ysbTaT 0e30MacHOM KU3HEACITEIbHOCTH

UYame Bcero 3arps3HEHUIO TOABEPraroTCs
BOJOHOCHBIE TOPU30HTHI 1 KOMIUIEKCHI, 3aJIerato-
II¥€ TIEPBBIMH OT MIOBEPXHOCTH, a TAKXKE THIPaB-
JIMYECKH CBS3aHHbIE C HUMU HIDKENEKaIue Tu-
poreosiornueckue nojapasnenenus. Ha teppuro-
puu Bosrorpackoii 00iacTv 3T0 B OCHOBHOM HEO-
TEeH-4E€TBEPTUYHBIH, TAJIEOTEHOBBINA, MEJIOBOM, a Ha
OTJIENbHBIX IJIOMIAAX — FOPCKUM, JEBOHCKUHN U
KaMEHHOYTOJIbHBIN BOJIOHOCHBIE KOMILJIEKCHI.

Bonrorpan siBisiercss KpymHBIM MIPOMBIIII-
JICHHBIM [EHTPOM. [IpOMBINUIEHHBIE OOBEKTHI,
COCPEOTOYCHHBIE B UepTe ropojaa, UMEIT I0-
JIUTOHBI TBEP/IBIX IPOMBIIUIEHHBIX OTXO/IOB, IIPY-
JIbI-HAKOMUTETHN U PYAbI-UCIIapUTETH IIPOMBIIII-
JIHHBIX CTOKOB Ha TEPPUTOPHSIX, TPUMBIKAIOIIIX
K FOpOJICKOM uepTe. P npennpustuii ceBepHo-
ro npomysna (OAO «CYAJD» ®ummnan «BrA3-
CYAJl», 3A0 «BM3 “Kpacubiit OKTs06ps”»,
OAO «Tpakropnas komnanus “BrT3”», ®I'VII
1O «bappuxanp») uMeeT MPUEMHHUKH OTXOH0B
B Bounrorpaje u I'opoguienckom paiione. B pe-
3yAbTaTe X JKCIUTyaTalluy BBISIBIEH OYar 3ar-
ps3HEHHSI TIOA3eMHBIX BOI «CeBepHBI». Y mpen-
npustuit rkHOro mpomysna (OAO «KaycTuky,
000 «JTYKOMJI-Bonrorpasedrenepepaborka,
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BOAO «Xumnpom», Boirorpajackas TOLI-3) mpu-
€MHUKH OTXOZOB pacronararorcsi B CBETIOIPCKOM
paiione, e copMHpPOBaH oYar 3arpsi3HEHUS
noa3eMHBIX BOJ «FHOKHBIN.

[TpreMHUKHN NPOMBINUIEHHBIX U XO3HCTBEH-
HO-OBITOBBIX OTXONOB T. Boimkckoro cocpenoro-
YeHBI Ha OKpauHe ropoaa U B CpenHeaxTyOuHC-
KOM paiioHe. B pe3ynpraTe uX 3KCIIyaTalky Cy-
LIECTBYET CaMblii KPYIHBINA o4ar 3arpsi3HEHUS
MOA3EMHBIX BOJ B Bonrorpackoii obnactu, pac-
nonoxeHHbl B CpenHeaxTyOMHCKOM paiioHe.
HcTouHrkoM 3arpsi3HeHus SBISIOTCS IPOMBIIII-
JICHHBIE CTOKH, cOpachiBaeMble B TPYI-HCIIAPH-
Tenb «bonpmioi JInmany.

[To marepuanam 00bEKTHOIO MOHUTOPHH-
ra, Ha TeppuTOopHu obnacTh umeercs 37 ydacr-
KOB 3arpsi3HEHUs MOA3EMHBIX BOJ, B TOM YHUCIIE
28 y4acTKOB — B YCJIOBHUSX TEXHOTEHHON HArpy3-
KM U 9 y4acTKOB — B YCJIOBUSAX MHTEHCHBHOTO
BO00TOOpa (Ha BO/I03a00pax).

N3 28 yaacTkoB, NpuypOYEeHHBIX K TEXHOT€H-
HBIM 00BEKTaM, Ha 5 W3 HUX 3arps3HEHHE TOJI-
3eMHBIX BOJ (PHKCHpyeTcs Kak B 3aJierarolieM
MIEPBHIM OT MOBEPXHOCTH BOJOHOCHOM TOPHU30H-
T€, TaK U BO BTOPOM. 3arps3HeHHE MOA3EMHBIX
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BOJ Ha BCEX y4acTKax MPOUCXOIHT 3a CHET I10-
CTYIUJICHHS 3arPsI3HSIONINX BEIIECTB C TOBEPXHO-
CTH, TO €CTh HHQHIBTPALIUHU B BOIOHOCHBIE TOPH-
30HTBI CTOYHBIX BOJI U3 IPUEMHHKOB JKHIIKHX OTXO-
JIOB JTHOO aTMOC(EPHBIX OCAJIKOB Yepe3 TBepIble
MPOMOTXO/IBI C BEIHOCOM PACTBOPEHHBIX 3arpsi3HsI-
IOIIMX BEIECTB B TIO/I3eMHbIE BOZIBL. 3arpsi3HEHUIO
MOJIBEP>KEHBI BOIIOHOCHBIE TOPU30HTHI, 3aJIeraro-
ye B palioHe pa3MeleHHsI TEXHOTeHHBIX 00BeK-
TOB TIEPBBIMH ¥ BTOPBIMH OT TIOBEPXHOCTH 3EMJIH.
B OonbIIMHCTBE ClydacB yCTaHOBJICHHBIE OYard
3arpsi3HEHUS [TOJI3EMHBIX BOJI CBSI3aHBI C TIPOMBIIII-
JICHHOCTBI0, Ha UX JIOJTEO ITpuxomutcst 51 %o.

Haubonee pacripocTpaHeHHBIMH TIOKa3aTe-
JISIMH 3arPsI3HEHUS B TTO3eMHBIX Boax B 2009 1.
ssisiotest: XIIK, BIIK,, BIIK ., pexe okucis-
€MOCTb TIepMaHTaHaTHas, pOPMabJIerul, Cyilb-
¢bupl, KanponakTam, Toryou, Godatel U HedTe-
MPOAYKTHI. 3arps3HAIONIMMH BEUIECTBAMHU Ha
BO/I03a00pax sIBISIOTCS B OCHOBHOM HedTemnpo-
IOYKTBI, peXe cepoBofopos (4 Kiacc omacHOC-
TH) ¥ IEpMaHTaHaTHAsI OKUCIISIEMOCTb.

Ha yvacTkax 3arpsisHeHHs TOJJ3EMHBIX BOJI,
CBSI3aHHBIX C TEXHOTCHHBIMU O0BEKTaMH, Hapsi-
Iy C BellecTBaMHu 4-To KJlacca OMacHOCTH, BbI-
SIBJICHBI M BelecTBa 2-ro (popMaibaerui, Jin-
THH, KaIMUH, HUKENIb, XpoM) U 3-To (Kene3o,
Mapraseil, ¢pocaTsl) KJIACCOB OMAacHOCTH . Me-
XaHW3MbI HAKOTUIEHU S, CBS3BIBAHMSI M Pa3pyIie-
HUS BEIIECTB OYEHBb Pa3HOOOPA3HBI, HO X 00be-
JMHSET 00111as1 3aKOHOMEPHOCTh: MHTEHCUBHOCTh
3THX TPOIECCOB BO MHOTOM 3aBUCHT OT 00ecIie-
YEHHOCTHU TEPPUTOPUH TEILIOM U Bitaroi. I1pu on-
TUMaJIbHOM COYETaHHH TeIljla U Biaru Ouoreo-
XHMHUeCKre O0apbephbl paboTaroT 3G eKTHBHEH.
UYesnoBek MOXKET B M3BECTHBIX MpEENax pery-
JUPOBATh TEIJIO-BIaroo0ecreYeHHOCTh TEPPH-
TOPHH yTEM METHOPAIIUU U TEM CaAMBIM TTOBbI-
IaTh €CTECTBEHHYIO CaMOOUYHUIIAEMOCTb.

EcTecTBEeHHBIN MM UCKYCCTBEHHO CO3/aH-
HBIH pacTUTENIBHBIN OKPOB siBIsieTcst 2QexTrB-
HbIM OMOr€OXMMHUYECKUM 0aphepoM: MPEIKIE BCe-
T'O 3TO MEpeXBaT BO3YIIHBIX MTOTOKOB, COIEpKa-
HIMX TBUTh, 23PO30JH, KANIEILHOXKHIKHE BEIIECTBRA.
TokcHuHBIE BEIIECTBA HE TOJIHKO HAKAILTHBAIOT-
Csl Ha JIMCTOBBIX TUTACTHHAX, HO U MPOHHUKAIOT B
YCTBHIIA, AKKyMYJIHPYSICh B TKAHSX JTUCThEB. Oun-
11ast BO3yX, 0COOEHHO B TOPOZIaX U BJIOJNb KPYII-
HBIX MaruCTpaJiei, IepeBbsl HAKAIUTUBAIOT BPE/I-
HBIC BEIIeCTBA B KpoHaX. Tak, B IMCThSIX TOPOJIC-
KHX JICPEBHCB B MECTaX C HHTEHCHBHBIMU TpaHC-

MOPTHBIMU TOTOKaMu (. MOCKBa) CONEpPKUTCS
IIUHKA — cBbIie 500 MI/KT CyXoro BelecTBa, CBUH-
na— 90, memu — 0,45, Hukens — 1, xpoma — 4, kaz-
mus — 0,8 mr/kr. OceHbIO BCe 9TH BEIECTBA I10-
MajaloT Ha TIOBEPXHOCTH TOYBBI, 3arps3Hss ee.
Konn4aecTBo TOKCHYHBIX BEIIECTB, IIOCTYIAIOIINX
Ha TIOBEPXHOCTH TIOUBBI, MOYKHO ITOJICIUTATh, 3HAS
Maccy OMAaBIIUX JINCTHEB Ha EMHUILY TOBEPXHOC-
TH, B Topoae 310 cocrasmster 0,1...0,2 xr/m?2.
Bo uzbexxanue 3arpss3HeHU s TOYBHI OTIABIIINE JIUC-
Thsl HY’)KHO COOMpaTh U CKIIAJNPOBATh.

Bropas ponb pacTeHH Kak OMOreoXuMHu-
YecKoro 0apbepa — 3TO YTHIW3AIMs psija Be-
IIECTB B Ipoliecce Merabonn3ma (0OMEeHa Be-
IIECTB): HAIPHUMEP, XOPOIIO Pa3BUTHIN U HHTEH-
CHUBHO IPOIYIUPYIOIIHI OHOMACCy TPaBSIHUCTBIN
MOKPOB  €XEroJlHO TMOTpebnseT azora
300...500 kr/ra, dgocdopa (B popme P,0,)
60...120, xamus (B popme K 0) 300...600 xr/ra,
B MEHBIIINX KOITMYECTBAX — METAJUIbI, B TOM YHC-
JIe ¥ TSDKeNbIe. DTO CBOWCTBO PACTEHUN HCTIONb-
3yeTcst TP YTHIM3allUU CTOYHBIX BOJI ITyTEM OpO-
mieHus. MI3BecTHBI pacTeHusl, BBIHOCSIIINE U3 T10-
YBBI TSDKENBIC METAJIBl B TIOBBIMICHHBIX KOJH-
YecTBaX, UX MCHONB3YIOT JJISl OYUCTKH TTOYBHI.

Hampumep yMeHbIIasi MpoMbIBAEMOCTh
MOYBBI M BEPXHUX TOPU30HTOB TPYHTOB, MOXKHO B
OIIpE/ICTICHHON CTENeHN 3alIUTUTh KU3HEHHO
BaKHBIE BOJJOHOCHBIE TOPU30HTHI WIIH, HA000POT,
YCUJIUTH MPOMBIBAEMOCTh TIOYB ISl MX OYUCT-
k. st Tokanu3anuu o0acTy 3arps3HeH s, Ha-
npuMep, HePTEMPOLyKTaMU THIAPOPUIUICCKHUI
0apbep MOXKHO BBITIOJIHUTH B BHJIE CUCTEMBI Ha-
THETaTeNbHBIX M OTKAUYMBAIOIINX CKBAXKHH, MO-
3BOJISFOLIMX HE JIOMTYCTUTH TIOTOK 3arPsI3HEHHBIX
MOJ3EMHBIX BOJ] K BOJIOTOKAM HIIU K BO/103200-
pam. OueHb 3P PEKTUBHO COBMECTHOE HMCIIONb-
30BaHHE 0apbepOB PA3HOM MPUPOJIBL.

[pu Menuopaiwu 3emMelb, o CYTH Jena, pe-
T'YIUPYIOT JeiicTBHE OMOreOXMIMIYECKHX 0aphepos,
MPUMEHSIS TITYOOKOE PHIXJICHHE TUIOTHBIX TOJITOY-
BEHHBIX TOPH30HTOB, YBEJIMYCHHE ECTECTBEHHOMN
JPEHUPOBAHHOCTH, I3MEHEHHE CKOPOCTH BITUTHIBA-
HUS1 BOZIBL, IPOTUBO(UIIBTPAIIMOHHBIE Oaphephl, pas-
PpyILIEHHE THIICOHOCHBIX I OTIGEHHBIX TOPU30HTOB.
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PREVENTATION OF THE POLLUTION UNDERGROUND WATER
BY MEANS OF ARTIFICIAL BIOGEOCHEMICAL BARRIERS

G.K. Lobacheva, N.V. Kolodnitskaya, V.I. Smetanin, 1.Zh. Guchanova, V.F. Zheltobryukhov, V.M. Osipov,
A.l Filippova

This paper is devoted to investigation of the natural and artificial biogeochemical barriers. The
sources of the pollution underground water have been revealed. The three-leveled scheme of the
biogeochemical barriers has been worked out. The results of the assessment the atmosphere air’s,
soil’s, underground waters’ and superficial waters’ ecological condition are represented. The measures
for prevention of pollution and optimization of the environment’s components have been worked out.

Key words: the biopreparation, glaukonit, the biological active silt, recultivation, underground
water, the pollution of soil, air, the vegetation, superficial water.
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