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MODERN GEOCHEMICAL STATE OF THE ENVIRONMENT
OF THE ADJACENT TERRITORIES
OF THE DOMODEDOVO MOSCOW AIRPORT

Abstract. The main parameters of the geochemical state of the environment (E) and their change as a result of
the functioning of the apron of the Domodedovo Moscow Airport are considered. The qualitative and quantitative
composition of the polluting elements is presented. The features of elements of soil contamination are studied. The
carried out theoretical and practical work allowed compiling tables of total and active forms of pollutants in the
studied soils. Recommendations have been developed to prevent and reduce the negative environmental impact on
the soil of the acrodrome and nearby natural-anthropogenic areas during the operation of transportation hub facilities
by creating phytobuffers.

Key words: Domodedovo Airport, geochemical barrier, hyperaccumulants, apron complex, soil, pollutants,
rare metals, phytobuffer, phytoremediation, environmental safety.

The relevance of the topic. At the present stage of social development, the Domodedovo Airport is
becoming the most important link in the transportation system not only of the Russian Federation, but of
the whole of Eastern Europe. Being a part of the Moscow aviation hub along with the Sheremetyevo and
Vnukovo airports, it is one of the fastest-growing, innovative and attractive civil aviation facilities in
Russia. The total passenger flow in 2018 amounted to about 29.4 million people [1], which is the second
result in the Russian Federation after Sheremetyevo Airport (33.7 million).

The increase in the size of airport infrastructure due to the construction of a new runway (RWY),
passenger and cargo terminals, transport interchange for 43 km of the A-105 highway causes an emphasis
of anthropogenic pressure on nature. The transformation processes of the environment (E), related
activities trigger the mechanisms of migration and redistribution of chemical elements, the occurrence of
anthropogenic anomalies and increasing their background values.

The technogenic transformation of the airport landscape is a consequence of mechanical disturbances
of the natural surface (a creation of the acrodrome, a construction of infrastructure, installation of heating
mains and pipelines), hydrodynamic disturbances of the geological environment (changes in the level of
ground and underground water) and the geochemical impact on individual components of landscapes [2].
One of the strongest influence on living organisms and the most common chemical pollution is entering
the soil of heavy metal compounds.

The natural presence of metals in soils and plants is a reference point in determining ecosystem
changes. Exceeding the level of natural content is a cause for beginning to determine the anomalies
reason. They can have both a natural genesis and an artificial one. Transformations in the environment
have a long accumulative effect and influence human health, so the determination of the geochemical
situation of the territory is an extremely urgent issue.
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Materials and methods of research. The study was conducted using the following materials: articles
[3] and theses for the degree of candidate of science [4]; Volume 2 of the Master layout plan for the
development of the Domodedovo district of the Moscow region for 2014 [5]; Volume 3 of the Master plan
of the Domodedovo urban district for 2006 [6]; “Ecology and environment of the Domodedovo urban
district for 2015-2019” municipal program [7], and the Information release annual report “On the state of
natural resources and the environment of the Moscow region in 20187 [8].

At the first stage, samples and soil were collected nearby the airport, the coordinates of the collection
point are [55.433993; 37.873778]. Then, as a result of the analyzes performed by the ELAN-6100 mass
spectrometer using the methodology [9, 10] of the Academic Council for Analytical Techniques (ACAT)
No. 499-A2C/MC and ACAT No. 500-MC and Lumachrome liquid chromatograph, the data are shown in
tables 1, 2. The gross content in the soils of the studied chemical elements above the maximum
permissible concentration (MPC) is summarized in table 1.

Research results. The study revealed the presence of fifty metals, both heavy and rare, as well as
radioactive ones. This fact should not set at a gaze since the activity of any aviation enterprise is
associated with the use of high-tech alloys containing almost all known elements of the periodic table.
Changes in the geochemical environment are influenced by diffusing emissions from stationary and
mobile sources inside and outside the airport.

Table 1 — The content of gross forms of pollutants in the soil sample

. Soil horizon, mg/kg MPC, mg/kg
Chemical element
A B

Copper 2.9 5.54 3.0
Nickel 3.26 6.52 4.0
Benzopyrene 0.0025 0.0025 0.002
Chromium 6.8 15.2 6
Arsenic 1.52 2.52 2.0

The increased pollutant values in horizon B are accounted for the actively ongoing process of
introducing chemically aggressive substances. Nickel and chromium are important chemical elements in
the production of aircraft engines and alloys that also contain arsenic. At high temperatures, the studied
clements are emitted to the environment due to the wear of aircraft structures. Various compounds are
formed due to the content of mineral impurities (ash) in the fuel composition.

Lead, zinc, and cadmium belong to a separate group. Their compounds are the most studied metallic
ecotoxicants. It is worth noting that the research on technogenic soil pollution was conducted around the
airport, in the zone of its influence [3].

Table 2 contains the results of recent measurements with primary data obtained by other researchers.
The analyses indicate a decrease in the concentration of metals and their compounds.

Table 2 — The content of active forms of elements (mg/kg) in the soil in comparing 2007 and 2016

Chemical element R0l ROTZDT e emessemion MPC Background
Anoo7 Azo16 Baoo7 Baois content
Cadmium 0.13 0.0028 0.33 0.0168 1 1.97
Lead 2.34 0.72 4.33 1.3 32 34
Zinc 1.3 1.02 2.73 1.68 23 2.754
* 2007 data taken from source [3].

Recently, the main reason is a decrease in passenger traffic and, as a consequence, a decrease in the
number of flights. A positive trend is also associated with a new type of aircraft engine and more
environmentally friendly jet fuels.

The insertion of metal elements with gas and dust exhausts onto the surface of the soil, and then into
the soil solution, leads to the formation of various compounds. A typical scheme of transformation and
movement of the main ecotoxicant metals in the soil is presented in figure 1.
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Figure 1 — Transformation and migration of heavy metals in soil [13]

Lead oxides are poisonous, belong to the 1st hazard class. In flora and fauna, bioaccumulation of lead
carbonate may be observed. The substance affects the blood, bone marrow, central and peripheral nervous
systems, kidneys. The result of this process is anemia, hemolysis, and encephalopathy. The toxic impact
causes serious impairment of human reproductive function [17].

Cadmium oxide is the 1 st hazard class substance. Inhalation of its vapor can be fatal and
carcinogenic [16]. Cadmium carbonate is a water-insoluble compound. Due to its inertness, there is no
strong interaction with the ecosystem, on the other hand, it removes cadmium from the cycle, which leads
to its accumulation and the occurrence of geochemical anomalies.

To stabilize the geochemical situation near the airport, it is necessary to create an engineered barrier
with calcium carbonate on the way of acidic waters, forming streams and ground flows through the
drainage system. This will make a concentration of copper, zinc, cadmium and other pollutant metals at its
border, thereby localizing pollution foci.

Engineering geochemical barriers can also belong to the oxidizing, hydrogen sulfide, gley, and
sorption classes. The most promising way to neutralize the negative impact of the airport system on the
geochemistry of the surrounding landscape is to create phytobuffers with high absorption capacity. Plants
with significant sorption properties should be included in their composition.

Representative model objects can be zinc hyperaccumulants, represented mainly by plants of the
mustard family (Brassicaceae). Over-accumulation of cadmium and lead is a very rare occurrence among
higher plants. The ability to accumulate cadmium is known only about the glaucescent pennycress
(Thlaspi cacrulescens), as well as the rockcress (Arabidopsis halleri). Brown mustard (Brassica junicea)
can accumulate several heavy metals such as Cd, Cu, Ni, Pb, Se, Zn [14].
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The reduced level of impact on the environment is associated primarily with a decrease in the number
of takeoff and landing operations, which directly depends on the number of performed flights. Even
though the airport experiences a difficult economic period, the environmental component of the enterprise
is on the right track.

Thanks to this research, the following results were obtained:

— the geochemical environmental state of the surrounding area of Domodedovo Moscow Airport is
described;

— the main pollutants of the soil cover of the landscape near the transport facility were identified;

— the content of gross forms of pollutants (copper, nickel, benzopyrene, chromium, arsenic) in the
soil sample was established;

— the content of active forms of metal pollutants (cadmium, lead, zinc) in the soil sample was
defined.

The obtained pollutant values were compared with the data of previous years, which made it possible

to observe the dynamics of changes in the geochemical conditions of the territories around the aviation
hub.

C. X. Coaranor!, X. B. IOnycor?,
10. A. IO1pambaes®, C. B. 3ogorapes’, /1. A. Baiimykanos?

"Mackey MEMIIEKETTIK OOIBICTHIK YHUBEPCHTETI, Mackey, Pecei;
2CaMapKaHI BETCPHHAPIIBIK MCIMIMHA WHCTUTYThI, Camapkana, ©30¢kcTan PeciyOmmuKacht,
SOMBEBM BB "K. A. TUMHpPA3EB aThIHIAFEI MOCKEY ay BUIIAPYALUIBUTBIK AKAJCMESICH —
Peceif MmeMiiekeTTiK arpapisik yHEBEpcuTeTi", Mackey, Pecel;,
KIIC "Oxy FeubIME-0HAIPICTIK OpTamsFsl "Baiicepke-Arpo”,
Tanrap ayaassl, Ammarsr 00mbIck], Kasakcran

"IOMOJEIOBO" MOCKEY SYEKABI MAHBIHJATBI KOPIUAFAH OPTAHBIH
KA3IPTT TEOXUMHSLIBIK KAFTANEI

Annoramus. KoraMHBIH Ka3ipri mamy cateiChIHAA «JloMomenoBo» oyeskalisl Tek PO rana emec, LIbmreic
EBpomansH, Ja MaHBI3ABI TPAHCIOPTTHIK Ti30eri OGomsm kenmemi. Compati-ak «lllepemerseBo» koHE «BHYKOBO»
oyeKalmapeiMeH Katap, MOCKCY aBHAINMAIBIK TOPAOBIHBIH KypaMBIHAAFBL, Peceii ayMarbIHIAFbl TC3 JaMYIIBL,
HHHOBAIMSTBIK A3aMATTHIK aBHALMA HBICAHBL 2018 KBITFBI SKAJIBI KOJIAYIOBLIIAP aFbIMBl — 29,4 MuH amam, Oy
kepcetkim PD 6otibmma «IllepemerseBo» (33,7 MITH) oyeKaHbIHAH KEHIHT1 CKIHII OPBIHABI OL1mipei.

«IllepemeTbeBo» >koHEe «BHYKOBO» oyeskail HH()PAKYPIGIMBIHBIH >KaHA YOIBIT-KOHY >kodarbH (¥KK),
JKOJIAYIIBI MKOHE KYK TEPMHUHATAAPBIH, A-105 Tac >KOIBIHBIH 43 KM-7A€ JKOJ KHBIIBICTAPBIH CATy TAaOWFATKA TYCETIH
aHTpomnarcHAl camMakTsl kymeHiTri. KO e3repry mpuectepi »oHE OCHIFAH OAiIAHBICTBI IC-IHAPANAp XHMISUIBIK
3NEMEHTTEPIH KeIyl MCH Kaiira OeliHyl MEXaHH3MIH iCKe KOCambl. AHTPONMATEHAIK KyOBIIBICTAPABIH OPBIH aTybl
JKOHE 0J1apAbIH (DOHABIK MOHICPIHIH YIIFAFOBI.

Oyexkali maHmA(TBH TCXHOTCHAI ©3TCPTY — TAOWFH YKAMBUTFBIHBI MCXAHHKANBIK Oy3y (a3poapoM sKacay,
HH(PPAKYPIBIM HBICAHJAPBIH CANy, KUYy KYOBIPIAPBIH jKOHE KYOBIP JKETJICPIH OTKi3y), TCONOTHSIBIK OPTAHBIH
THIPOIHHAMHUKANGIK OY3bLIVEL (KEP aCTHI CY ACHTCHIICPIHIH 63Tepyi) )KOHC JTAHAIMAQTTHIH KCKCICTCH KOMITAHCHT-
TEPIHE TEOXHMILUIBIK dCep eTy.Ocepi OOMBIHIIA Tipi aF3ara KYIOTI 9CEpP CTETIH JKOHEC KCH TapaJFaH XUMUSLIBIK
JACTAYIIBI Ay BIP METAIUTAAPABIH KOCHIHIBIIIAPBIHBIH TOTBIPAK >KAMBLIFBICBIHA TYCY1 OOJIBIN TAOBIIAIbL.

OKOKYHEIETT ©3TepiCTepAl AHBIKTAY VINIH TOMBIPAKTA KOHE OCIMIIKTC MCTAIAAPABIH OONYBI eCem HYKTEeCi
Ooxpim TabbuTamBL. O3IHAIK MOJIICPIHEH acKaH »KarJaiia aybITKy MONIICpiH aHBIKTayAsl Oacray kepek. Omap
TaOWFH HEMECE HKaCaH bl reHe3ucTepre ue 00y sl MyMKiH. KO OpBIH anmarslH 63repicTep CO3bILIMANIBI AKKY MY JITHBTI
acepre me OOJFAHIBIKTAH, aAaM JCHCAYJIBIFBIHA OCEP €TE/i, COHABIKTAH ayMaKThIH TCOXUMUSUIBIK KaFJAWbIH AHBIK-
Tay ©3€KTi MOCEe.

Mackey «JloMomemoBo» oyeKaHbl KOMIUICKCIHIH KbI3HET €Ty HOTIDKCCIHIACTI KOPIIAFAaH OPTAHBIH JKOHCE
TCOXUMIDUTBIK MApaMETPICPAiH HETI3Aepl KapacThIpbUraH. JlacTaymbl 3JEMEHTTEPIiH CAHABIK JKOHE CaIajbIK
KypaMmbl KenTipinreH. TOmBIpaK »KaMBUIFBICHIH JIACTAYINBI JIEMCHTTEPAIH EPEKIICTIKTEPl 3€PTTCITeH. OTKI3UITeH
TCOPHATIBIK SKOHE MPAKTHKAJIBIK >KYMBICTApP TOMBIPAK >KAMBUIFBICBIHIAFHI SKBUIABIK >KOHEC KYHICHIKTI JAaCTAyIIbI
3aTTapIbIH KECTECIH jkacayFa MYMKIHAIK Oepai. ®uroly dep skacay apKbUIBI TPAHCHOPTTTHIK OAHIAHBIC HBICAHJAPBIH
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SKCIUIYaTanysIay OaphICHIHAAFBI TOMBIPAK KAMBIIFBICBIHA OCEP €TCTIH Kepl IKOJOTHSUIBIK dCEPAi TOMEHICTYIIH
YCBIHBICTAPBI >KACATIIBL.

Oyexall MAHBIHAAFbI TCOXUMIUIBIK JKaFIAHIbl TYPAKTAHABIPY YIIH JPCHAXBI KYHE apKbLIbI TY3LICTIH KbIII-
KbUIABI Cy, JKEPACTHI CYJAPBIHBIH >KOJIBIHA KAJIbIHMK KapOOHATHIHAH >KACAHIBI OereT »acay KepeK. MBIC, MBIPBIIL,
KaaMuH »koHe 0acka Ja JlacTaymibl — METAIIApAbIH IIEKApachlHAA MYMKIHAIK Oepeni, OChI apKbLIbI JIACTAYIIbI
KO3/1epl MOFbIPIAHIBIPATIBL.

XKacanapl OHOXMMISUIBIK KEACPTLIED TOTHIKTBIPFBIN, KYKIPTCYTEKTI, IJCHNI, COPOIMOHIBI KIACKA >KATYbI
MYMKIH. Oyeskail >KyHeciHIH MaHAMBIHAAFBI TaHAMA(TKA Kepl OCEPIH MEKTEYAiH AUTAPIBIKTAl THIM/IL TICII CiHIPY
Ka0imeTi sxoFapsl — puToOy ep kacay.

Kopmraran oprara acep eTy AeHICHiHIH TOMEHACY1 YIIBII — KOHY iC-IIAPANAPBIHBIH a3al0BIMEH OAMIAHBICTHI.
OyeKalIbH 3KOHOMHKAJBIK KS3CHI aUTapabIKTal 00IMaca Ja, 3KOJIOTHAIBIK JKAFIAHBIHAA MICITY KSPCK MOCEICIC)
0ap (ceitmeM IYPHIC KYPATIMAFaH).

Kyprizinren seprreyacp OaphICHIHAA KENMCCIACH HOTIKEICP ambHABL Mockey «JloMomeaoBo» oyeikalibIHA
KapacTsl ayMakThlH KO TeOXHMISITIBIK JKaFAaibl CHIIATTANABL, KOJMIK HBICAHAAPHI MAHBIHIAFHI XKEPICPIiH TOIBIPAK
JKAMBIJFBICHIH JIACTAYINBI HETIT MOJUFOTAHTTAP AHBIKTAIIAB, TOMBIPAK YITIiCIHACTI MOJUTFOTAHTTAPIBIH >KBLIIBIK
(hopmamapsl (MbIC, HUKCITb, OCH3(a)MUPEH, XPOM, MBIIIBK, MBIPHIII) MOJIIICPI AHBIKTAABL, TOMBIPAK KAMBLTFBICHIH-
JIAF bl KbUKBIMAITBI METAILT JIACTAY NIBLIAPABIH (KaIMHH, KOPFACHIH, MBIPBIII) MOIIIICP] AHBIKTAIIBL.

[NommoTanTapAbIH ATBIHFAH MOHACP] ANIABIHFBI KBIFBI MOJIMETTCPMCEH COHKECTCHIIpLITeH. Oyekalk MaHbIH-
JIAFbI TCOXMMISLIBIK JKAF JAW/IBIH 63TePIC TUHAMHUKACHIH OaKbIIayFa MYMKIHIIK Oep/i.

Tyiiin ce3aep: oyexait "/lomonemnoBo", TCOXUMISIIBIK KEACPTi, THIEPAKKYMYJLIHTTAP, IIEPPOHIBIK KEIICH,
TOTBIPAK KAMBLIFBICH, TIOJLTFOTAHTTAP, CHPSK MeTamaap, Gurodydep, puropeMeTHaIis, SKOJOTHAIBIK KAy ICi3miK.

C. X. Coaranosl, X. B. FOuycon?,
10. A. FO1pambaes®, C. B. 3ogorapes’, /1. A. Baiimykanos?

"Mocrosckuii I'ocy mapctsenrnbii O6nacTHOM YHUBepcuTeT, Mocksa, Poccus,
2CaMapKaHACKMiT HECTUTYT BETCPHHAPHON MeaunuHbl, Camapkan, Pecry6mmka Y30eKkucTan,
3OI'BOY BO «PoccHICKHI rOCY 1APCTBEHHBIM ATPAPHBIA YHHBEPCUTET —
MockOBCKas CEIBbCKOXO03aicTBeHHA akagemua uMmeHr KA. Tumupssesa», Mocksa, Poccns;
*TOO «YueOHBIH HAYTHO-IPOM3BOACTBEHHBIN HEHTD «Baiicepre-Arpo»,
Tamrapckutii paiton, AimMaTHHCKAs 001acTh, Kazaxcran

COBPEMEHHAS 'EOXUMHYECKAS OBCTAHOBKA OKPYKAIOIIEN CPE/BI
NPUJETAIOININUX TEPPUTOPUU MOCKOBCKOI'O A3POIIOPTA «1OMOJAEXOBO>»

Annotamust. Ha coBpeMeHHOM 3Tane pa3BuTHs OOIIECTBA a3pomnopT «JoMOIe10B0» CTAHOBHTCS BAKHECHIIAM
3BCHOM TPAHCIHOPTHOM CHCTEMBI He TOJbKO P®, HO m Bceil Bocrounoit Espomsl. Bxoas B coctaB MOCKOBCKOTO
ABHAIMOHHOTO y37a Hapaay ¢ asponopramu «lllepemerseBo» UM «BHYKOBO», SBISETCS OXHUM H3 CAMBIX OBICTpO-
Pa3sBUBAOIIUXC, HHHOBAITMOHHBIX U IMPUBJICKATCIIBHBIX 00BECKTOB I’p.':l}KL[&lHCKOfI ABHAIIMN HA TCPPUTOPHHA Poccum.
OOmmit maccaxuponoTok 3a 2018 roga cocrasmn mopsiaka 29,4 MIH. YEIOBEK, YTO SABIBIETCS BTOPBIM PE3yJIBTaTOM
o PO nocne asponopra «Illepemerseso» (33,7 MIIH).

YBeamucHUE Pa3sMEPOB A3PONOPTOBOH HH(PACTPYKTYPHI 32 CUET CTPOUTCIHCTBA HOBOH B3JICTHO-TIOCAIOYMHON
nonocs! (BIIIT), maccaskupckoro u rpy30BOro TEPMHHAIOB, TPAHCIIOPTHOH pa3Bsa3ku Ha 43 kM Tpaccsl A-105 craHo-
BHUTCS TMPHYHHOW YCHJCHHSA AHTPONOTCHHOHW HATPY3KH HA TPHPOAY. [Ipomeccsl mpeoOpa3oBaHHUSA OKPY KAFOIICH
cpeasl (OC), cBs3aHHbBIEC C HEH MEPONIPHSTHS, 3aIly CKAIOT MEXaHH3MbI MUTPAIHH U TIEPEPACTIPEACICHUS XUMUICCKIX
QJCMCHTOB, BOGHUKHOBCHHUA dHTPOIMOTCHHBIX AHOMAJIHHA M TOBBIIICHHS HX (I)OHOBBIX 3HAYCHUH,

TexHoreHHast TpaHc(hoOpMAaLHsI AIPOMOPTOBOTO JAHAMA(PTA — CICACTBHEC MEXAHHYCCKUX HAPYUICHHH €CTECT-
BCHHOM IPHUPOTHOMN IMOBEPXHOCTH (CO3IAHKE a3POJPOMA, CTPOUTEIBLCTBA OOBEKTOB HH(PPACTPYKTYPHI, MMPOBEIACHHUC
TEIJIOTPACC W TPYOOMPOBOIOB), THAPOJHHAMHUYCCKAX HAPYMICHHH TCOJIOTHYCCKOW CpPEApl (M3MCHCHHA YPOBHA
TPYHTOBBIX H TOJ3CMHBIX BOJ) M TCOXHMHICCKOTO BORIACHCTBHA HA OTACTbHBIC KOMIOHCHTHI JaHmmadToB. OxHIM
U3 CHIIBHCHINHX II0 I[Gf[CTBI/IIO HA JKABBIC OPTAHU3MBI H HauOoJIce PacCIpPOCTPAHCHHBIM XUMHUYCCKHM 3arpPA3HCHHCM
ABJLICTCS MONMAAAHUEC B IMOYIBOTPY HTBI COGI[I/IHGHI/Iﬁ TSDKCJIBIX MCTAITIOB.

EcrectBennoe NPUCYTCTBHC MCTAJUIOB B IMOYBAX H PACTCHUAX ABJLACTCA TOYKOH OTCUETA npu OnpCaCICHUN
W3MCHEHUH B JIKOCHCTEME. [IpeBbIICHHE YPOBHSA HPHUPOJHOTO COACP/KAHMS — MOBOJ JUI1 HAYANA ONPEIACICHHUS
NPUYIUH BO3HHUKHOBCHHUA anomanui. OHH MOTYT HMCTBH Kak CCTCCTBCHHEIN TCHC3HUC, TAK H HCKyCCTBeHHBIfI.
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[Tpeodpazosarust 8 OC MMEIOT IHTCIbHBIH AKKyMYISTHBHBIH 3()(EKT M CKa3pIBAIOTCA HA 3A0POBHE YCIOBEKA,
MO3TOMY OTIPEICICHHE TEOXUMHYCCKOI 0OCTAHOBKH TEPPUTOPHH YPE3BBIMANHO aKTYaIbHBIN BOIPOC.

PaccMOTPCHBI OCHOBHBIC TAPAMETPHI TCOXHMHUYICCKOH 00CTAaHOBKH OKpy karomeH cpeast (OC) u uX H3MCHCHHC
B pe3ysbraTte (DYHKIHMOHUPOBAHUS NEPPOHHOTO KOMIUIEKCA MOCKOBCKOTO aspomopra «Jlomoaenoso». [IpencrasieH
KA4YEeCTBCHHBIN M KOJIMYCCTBEHHBIM COCTAB 3aTPs3HIIOIIIX 3IEMEHTOB. M3yueHBI 0COOCHHOCTH 3JIEMEHTOB 3arpsi3HE-
HUSI TOYBOTPYHTA. [IpoBeieHHAS TEOPETHYECKAS M MPAKTHICCKAsA padoTa MO3BOIMIA COCTABUTD TAOIHIIbI BAJIOBBIX U
TIOJBIDKHBIX (DOPM MOJUIFOTAHTOB B HCCICAOBAHHBIX I'PYHTAX. Pa3paboTaHbl pekOMEHIANMH IO MPEAOTBPAIICHUIO U
CHIDKCHHUIO OTPHIATEIBHOTO IKOJOTHYECKOTO 3(h()eKTa Ha MOYBOTPYHTHI a3pOAPOMA M OIHM3ICKAMMX ITPHPOTHBIX-
AHTPOTIOTECHHBIX YYACTKOB ITPH IKCILTy aTallMi 00BEKTOB TPAHCIIOPTHOTO Y371a C MMOMOIIBIO CO3AaHusI (utodydepos.

Jta cTabumm3anun TCOXHMHYCCKOH OOCTAHOBKHM BOKPYT a3pPOMOpPTa HEOOXOAWMO CO3JaTh HCKYCCTBCHHBIH
Gapbep 3 KapOOHATA KANBIMA HA IYTH KHUCJIBIX BOX, 0OPA3yIOMMUX PYYbH U IPYHTOBBIC TIOTOKH YEPE3 APECHAKHYIO
CHCTEMY. JTO IO3BOJHT KOHICHTPHPOBATHCS MEIH, OUHKY, KAAMHIO M APYTHM METAJLIAM-TIOJUTFOTAHTAM HA €TI0
TPaHHMIIE, TEM CAMBIM, JIOKAIM30BBIBAS OYATH 3aTPA3HCHHS.

HckyccTBeHHBIE TCOXHMMHIYECKHE OAphePhl MOTYT OTHOCHTECS TAKKE K OKHCIHTCIFHOMY, CEPOBOIOPOTHOMY,
TJICEBOMY, COPOITMOHHOMY KilacCy. Hambonee mepcrekTHBHBIN COCO0 HEHTpATM3aluy OTPULATEIFHOTO BO3ACHCT-
BHSI a3PONOPTOBON CHCTEMBI HA TCOXHMMIO IPHIIETArOINETO JaHamadra — cosganue (urolydepos ¢ BBHICOKOH
TIOTJIOTUTEIHHON CIIOCOOHOCTHIO. B MX cOCTaB JODKHBI OBITH BKIFOUCHBI PACTCHUS CO 3HAUYUTEILHON COPOIUEH.

CHU3HBIIMIACS YPOBCHD BO3ACHCTBHA Ha OKpyskatomeH cpeast (OC) CBA3aH, MPEKAC BCCTO, C YMCHBIICHHEM
KOJIMYECTBA B3JIETHO-TIOCAJOYHBIX OIEpPAIMii, YTO HAIPAMYIO 3aBHCHT OT KOIMYECTBA BBHIMOIHCHHBIX PEHCOB.
HecmoTpst Ha TO, YTO a3PONMOPT MEPEKMBACT HE JIYUIIHH YKOHOMHUYECCKHHN IIEPHO, IKOJOTHUCCKASI COCTABILIIOMIAN
TIPS ANPHATH HAXOAUTCS HA BEPHOM Iy TH.

Brarogaps mpoBeAcHHOMY HCCICIOBAHMIO MOJIYUCHBI CICAYIOIME PE3yJIbTAThI: ONMMMCAHA TEOXMMHUYCCKAS 00-
cranopka OC mpWIeraromux TEPPUTOPHA MOCKOBCKOTO ajpomopra «JloMOIenoBO»; OIpENeICHBI OCHOBHBIC
3arpsA3HAUTENN TMOYBEHHOTO MOKPOBA 3E€MEIb BOJHM3H TPAHCHOPTHOTO OOBEKTA;, YCTAHOBICHO COACP/KAHUC BAIIOBBIX
(opM TOLTMOTAHTOB (MCAW, HHKCIA, OCH3(Q)MUPEHA, XPOMA, MBINIBIKA) B MOYBCHHOM OOpPAa3Ie;, YCTAHOBJICHO
COJICp’KaHHE ITOBIKHBIX (DOPM METAILTIOB-3aTPSISHUTENICH (KaaMPsI, CBHHIA, IMHKA) B TOYBEHHOM 00pasIe.

[NomyueHHBIC 3HAYCHUS IOJUIFOTAHTOB COIOCTABJICHBI C JAHHBIME TPEIBLAYINHUX JIET, YTO I03BOIHMIO HAOIO-
JATh TUHAMHAKY H3MCHCHHH TCOXHMHYCCKOH OOCTAHOBKH TCPPUTOPHH BOKPYT aBHALIHOHHOTO Y314,

KmoueBnie cioBa: asponopr «JloMOAECIOBO», TCOXHMHYECKHH Oaphep, THINECPAKKYMYJLIHTHI, IICPPOHHBIH
KOMILICKC, TOYBOTPYHTHI, TOJUTFOTAHTHL, PSAKHE METauIbl, puToOydep, puropemMenanma, SK0JIOTHICCKAS Oe30mac-
HOCTb.
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