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Taxum 06pa3zoM, COOTHOIIEHUS PEIKO3EMENBHBIX 3IEMEHTOB MOXHO HCIIOIb30BaTh B KAUECTBE MHIUKATOPOB
TEOXHMMHUUYECKOH OOCTAHOBKM, HO HYXHO YUYHTBIBaTh, YTO IOKa3aTeIM WHIWBUAYaNbHBI JUI1 Ka)KZOTO KOMIOHEHTa
MIPUPOJHOM CpeAblL.
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OLIEHKA KITACCA ONACHOCTU INCTOBOI'O ONALOA TOMNOJIA HA
YPBAHU3UNPOBAHHbIX TEPPUTOPUAX
10.3. AkcéHoBa
HayuHble pykosoguTenu goueHT H.A. Ocunoea, goueHT [.B. FOcynos
HayuoHanbHbIl uccnedoeamensckuli ToMmckuli nonumexHu4veckul yHueepcumem, Tomck, Poccusi

Hasemnas 4acTh pacTeHUI, TMCTBA M BETBH JIEPEBHEB B MECTaX HHTEHCHBHOTO 3arpsI3HEHHS U3 aTMOC(EphI HecyT
OCEBIITYIO U3 BO3/lyXa IBUTb M a9P030JIb, COAEPIKAIIIE TSHKENIbIe MeTa/LTbl. KOJIMIeCcTBO MBUTH MEHSETCS B 3aBUCUMOCTH OT
BPEMEHH TO/a M AOXKASH, YaCTHYHO CMBIBAIOIINX YAaCTHIBl TBUIM U JbIMa. JIMNCTBS TOMOMS XOpOIIO YIaBIMBAIOT
MBLICA’PO30JIH U3 aTMOC(EPHOTO BO3AyXa H HAKAIUTHBAIOT 3arPsI3HSOIINE BEIIECTBA U3 mouBHI [5, 9].

CocraB mblIeapo3oiiell pa3HOOOpaseH, W B IEPBYI0 Ouepellb OH OTPaXaeT IeOXMMHYECKYIO CIIEHNaIH3aIuio
HCTOYHUKOB 3arpsi3HEHMs] - NPOMBIIUICHHBIX NPEINPHATHH, TpaHcrmopTra M 1ap. s KakAoro M3 3TUX HCTOYHHUKOB
XapaKTepPHBI BBIOPOCH! TSDKEJIBIX METAJUIOB B aTMOC(HEPHBIH BO3IYX M MX aKKyMYJILHS B JHCTBhIX Tomoist. CoriiacHO
CanlTuH 42-128-4433-87 | ximacc onacHocTH - Beicoko onacusie: Cd, As, Se, Hg, Pb, F, Zn; Il knacc omacHocTH - yMmepeHHO
omacusie - Ni, B, Mo, Co, Sb, Cu, Cr; Il knacc omacHoctu - mano onacusie: V, W, Ba, Sr, Mn [6].

JIucToBoi onan nepeBbEB-03€NEHUTENEN MOKET PACCMATPUBATHLCS KaK IPEBECHBIM OTX0JT, KOTOPBIH COAEPIKUT B
ce0Oe HaKOIUICHHBIE U3 aTMOC(HEPHOTO BO3AyXa pa3INIHbIe XUMIUECKUE IIEMEHTHI U NX coeanHeHus. [1o3ToMy Ha ocHOBe
pe3yIbTaTOB XUMHUYECKOT0 COCTaBa Gromacchl inctoBoro onaza tornois (JIOT) pacueTHIM METOJOM MOXKHO OIIPEETNUTD
€ro KJIacChl ONMACHOCTH B YCJIOBHSX BIMSHMS XMMHYECKOTO 3arpsi3HEHHS. JTO IMO3BOJMT ONPEACIUTH CYIIECTBYET JIU
HE00X0JMMOCTh B YOOpKe 1 mepepaboTke JMCTOBOTO Olajia B OCCHHHUIT MepHo/] BpeMEHH Ha TEPPUTOPHUHU FOPOJOB?

Omnpenenenne kiacca onacHoctd JIOT nposoaunocs Ha npumepe r. HoBocuOupcka pacyeTHBIM ITyTeM Ui 30H:
1 - TOPOACKUX JIECOB M MTAPKOB, 2 - KUIOH 3aCTPOUKH, 3 - IPOMBIIUIEHHO-KOMMYHAJIBHBIX TEPPUTOPUH, 4 - 30HA BIUSHUSL
HoBocubupckoro 3aBoma xumkonnentparos (H3XK). s ompenenenust kmacca omacHoctr JIOT B ycnmoBusix pasHoit
CTENEHH 3arps3HEeHUs TOpoAcKoi Teppuropru r. HoBocnOupcka ObIT0 IPOBEICHO MCCIIEJOBAHNE HIIEMEHTHOTO COCTaBa
JIOT, orobpannoro ocensto 2015 roma. Kimace omacnoctn JIOT kak oTXoma OmpemeNsuicss Ha OCHOBE pE3YIBTATOB
HHCTPYMEHTAIILHOTO HEHTPOHHO-aKTHBAIHOHHOTO aHanu3a (29 npo6) [8]. Ouenka knacca onacHoctu JIOT B ycioBHsX .
Hosocubupcka nposojauiack B coorBerctBun ¢ CIT 2.1.7. 1386-03 [7] u Mmeroauku «OmnpenelieHne Kiacca OMacHOCTH
TOKCHYHBIX OTXOJI0B IIPOMU3BOJICTBA U MOTpeOIeHus» [3].

[To meromuke [3] pacuer kiacca omacHoctu JIOT - orxonma cocToMT M3 Habopa MoKa3aTesiedl ONacHOCTU
KOMITOHeHTa oTxoja. Ilpm omenke mokasatens omacHocté JIOT B kadecTBe 00s3aTENBPHOTO BKIIIOYACTCS ITOKA3aTeNb
uHpopMaoHHOTO obecriedeHus (1), KOTOPEIA XapakTepu3yeT 00eCIeYeHHOCTh TIEPBUYHON HH(OpMaul He0OX0IUMO
JUIL OIIEHKH OMAaCHOCTH KOMIIOHEHTa oTxozaa. MH(opMarmoHHBIH IOKa3aTelb OMNpenenseTcs Kak JeleHHe dhcia
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CEKIJUA 9. TEODKOJIOTUA, OXPAHA U 3ALJUTA OKPY)KAIOL[EY CPE/IbI.
I'EOUHDPOPMAILITHMOHHBIE CHCTEMBI B 'EOOKOJIOI'HU.

MoKasartenel N ¢ umeromieiicss nHpoOpMaIeli B HOpPMATUBHBIX JOKYMEHTaX M CIIPaBOYHHMKAX, Ha YHUCIO IOKa3aTeiei
HEOOXOJMMOE IS LIEI0M crucTeMbl okaszateseil (N=12):
I=n/12 (1)

Crerupu4HOCThI0O HHPOPMAILIMOHHOTO MOKAa3aTeNs SABIACTCS Y4eT OIMACHOCTH KOMIIOHEHTA OTXOJa, KOTOPBIH
obycnoBiieH HenocrtatkoM uH(popManuu [1]. ITomumo moxasaTtens MHGOPMAIMOHHOTO OOECIIEUEHHS HCIIOIb30BAINChH
ClJIeyIOIe TOKa3aTel: MPeieNIbHO JOMYCTHMbIE KOHIIEHTPAIIMM XHMHUYECKOTO 3JIEMEHTa B MOYBE, BOJHBIX 00BEKTaxX
PHIOOXO3SICTBEHHOTO  Ha3HAa4YeHWs, BOJHBIX OOBEKTaX XO3IHCTBEHHO IUTHEBOTO M  KyJIBTYpHO OBITOBOTO
BOJIOTIOJIL30BAHNUS, CPEIHECYTOYHAsl, MAaKCHMaIbHO pa3oBas B aTMOC(GEpPHOM BO3IyXe HACENCHHBIX MECT, KIACChl
OIACHOCTH BJIEMEHTa B JAaHHBIX Cpefax, cpeaHsis yerainpHas no3a (LD50), Hacklmaromias KOHIEHTpALHs BEIIECTBA
(xoMnoHeHTa oTxoza) B Bozayxe mpu 20 °C u HopMmaibHOM JaBieHUU (Cuac) CpEmHSS CMEpTeNbHas KOHICHTpAIHs
sentectsa (LK50), pactBopumocTs BetecTBa (KoMnoHeHTa otxona) B Boe npu 20 °C (S), mepcucteHTHOCTS [2].

Ecau B cocTaBe OTXOJOB HMMEETCs KOMIIOHEHT C JOKa3aHHOH ISl denoBeKa KaHIEPOTEHHOCThIO, TO eMy
HpHUnMckIBaeTcs 3HaueHne W i = 1, Torja kak ocTajbHble IOKa3aTeNIl ONacHOCTH He yunThBarores, T. €. Ki=Ci/1 =Ci
[3].

IpousBeneH pacuer mokaszareneit cremenu omacHoctd Ki JIOT st yerhlpex 30H, KOTOPBIA 3aBHCHT OT
KOHIICHTpanuu omacHoro kommnoHeHnTa B JIOT (tabm. 1).

Taonuua 1

Coomeemcmeue nokazameineii CHeneHu ORACHOCMU KOMROHEHMA IUCH06020 ONAOd U €20 KOHUenmpauuu

IMokazarenn | 30HBI Zn Cr(+6) | Fe Sr Rb Hg As Sh Co U Ba
Ci 1 1722,6 5,5 02 | 7976 | 396 | 004 | 0.2 1,2 6,9 0,38 | 228,22
Ki 10,1 55 0,01 32 75 1 003 ] 02 | 002 01 0,04 2,1
Ci 2 1233,3 8,6 0,2 | 11602 | 67,4 | 004 | 16 56 | 12,3 0,3 | 2009
Ki 7,3 8,6 0,01 4,6 128 | 0,03 | 16 01 0,3 0,03 1,8
Ci 3 1349,3 11,3 0,3 | 7996 | 462 | 009 | 94 2,3 7,1 09 | 2139
Ki 7,94 11,3 0,01 32 88 | 005 | 94 | 004 01 0,1 1,95
Ci 4 1222,5 14,6 0,3 | 5909 | 551 | 037 | 28 12 | 10,9 2 216,7
Ki 7,2 14,6 0,01 24 105] 021 | 28 |002]| 02 0,02 | 1,98

1 - 30HBI TOPOJICKUX JIECOB U NMApKOB, 2 - 30HBI XKUJIOH 3aCTPOMKHU, 3 - 30HBI MPOMBILIICHHO-KOMMYHaJIbHBIX
TeppHUTOpHiA, 4 - 30Ha BrustHUA H3XK.

[oxkazarens crenenu omacHoctd Ki JIOT Takke 3aBucHT 0T K03(puIlieHTa CTEIEHH OMACHOCTH KOMIIOHEHTa
0TX0a. DTO YCIOBHBIA IMOKa3aTeib, KOTOPBIA UYHCICHHO PaBEH KOJMYECTBY KOMIIOHEHTa OTXO/A, HWKE 3HAUCHUS
KOTOPOT0, KOMITOHEHT He OKa3bIBAaeT HEraTUBHOT'O BO3JICHCTBHS Ha OKPYXKAIOIIYIO IPUPOHYIO Cpezy.

B CcOOTBETCTBHHM ¢ KpUTEpHSIMH OTHECEHHs OIIaCHBIX OTXOJOB K KJIACCaM OMACHOCTH JUI OKpYyKarouiei
HPUPOJHON cpeabl [4] ¥ ¢ MOMOIIIBIO JAHHBIX O 3HAYSHUSIX CYMMapHOT0 MoKa3aTels cTenenyu onacHocTy Ki s yeTbipex
($yHKIMOHATBHBIX 30H T. HoBocHOMpCcKa MoxHO onpenenuts kinace onacHoctd JIOT kak orxona. [{ns Bcex 4eThIpex 30H
OH OTHOCHTCS K 4eTBeproMy kiaccy omacHoctd (100 > Ki > 10) - manoomacHble, OTpa)karollfe HU3KYIO CTENECHb
BO3/ICHCTBUS Ha OKPYKAIOIIYIO IPUPOIHYIO cpexdy (Tabm. 2).

Taonuua 2

Ilokaszamenu cmenenu onacnocmu Ki ¢ /10T, ¢ ycnosusax paznoii cmenenu aHmpono2eHHOU HAZPy3Ku

chean Kosddput ITokazarens crenenu onacHocty Ki
EHHBII
Xumu- HEHT 30HEBI 30HBI
napa- . 30HBI 3oHa
Ne YeCKHe LgWi CTENEHU TOPOJCKUX " TIPOMBIIIUIEHHO-
METp SKUATIOM BIIMSTHHSI
3JIEMEHTBI OIACHOCT JIECOB U N KOMMYHAJTbHBIX
OMacHoO Wi HADKOB 3aCTPOMKH B H3XK
cru, Xi > P PpUTOp
1 170509 2,86 2,23 170 10,1 7,26 7,94 7,19
2 Xpom 2,62 1,94 87 55 8,6 11,3 14,6
3 Keneso 2,25 15 31,6 0,01 0,01 0,01 0,01
4 | Crponuuit 3 2,4 251 3,18 4,6 3,19 2,4
5 PyOuuii 1,6 0,72 5,25 75 12,8 8,8 10,5
6 PryTh 1,2 0,24 1,74 0,03 0,03 0,03 0,21
7 MEIIBSIK 2,6 1,92 83,2 0,2 1,6 9,4 2,8
8 CypbMma 2,4 1,7 53,7 0,02 0,1 0,04 0,02
9 Kobanst 2,4 1,7 50,1 0,1 0,3 0,1 0,2
10 Ypan 1,8 0,96 9,1 0,04 0,03 0,1 0,02
11 bapuit 2,7 2,04 109,7 2,1 1,8 1,95 1,98
CymmMa: 28,8 37,1 429 40,1

* prurrouast 30Hy BistHES H3XK.
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OcHoBy nokazarens crenenu onacHoctd JIOT coctaBunu takue snemeHTs! kak Zn (17,9-35,1 %), Cr (19 - 36,4
%), Rb (20,5 - 34,5 %), Sr (5,7-12,4 %) u Ba (4,9-7,3 %). Haubonsmmii nporeHTHbIi BKiaa BHecau Cr 1 Zn B yCIOBHAX
30HBI TIPOMBIILICHHO-KOMMYHAJIBHBIX TEPPUTOPHUil U OTAENbHO B 30He Binsiaus H3XK.

Haunmensmmii moka3zatens crenenu onacHocTd Ki B JIOT Habmronaercs B 30HaX TOPOACKUX JIECOB M MTAPKOB, IS
JAHHBIX TEPPHTOPHH PEKOMEHIYETCS €ro HCIOJb30BaHHE B KadecTBe ynoOpeHus. HanbOonpiumii mokaszaTesb CTEICHH
onacHoctd Ki B JIOT HabiromaeTcs B 30HaX MPOMBIIUICHHO-KOMMYHAIBHBIX TEPPUTOPHA, BKIIOYAs 30HY BIHSHUS
HoBocubupckoro 3aBojia XHMKOHIICHTPATOB, 3/€Ch JKE CYIIECTBYET OMACHOCTh HAKOIUICHHS OIACHBIX XMMHYECKHUX
COCJIMHCHUI B TOYBEHHOM IIOKPOBE M PACTHTEIBLHOCTH, IO3TOMY pekomeHnayercs yruiamsauus JIOT kak oTxonma B
3aBHCHMOCTH OT €T0 KJIacca OIMaCHOCTH.
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NUCTbA TOMONA (POPULUS BALSAMIFERA L.) KAK BUOTEOXUMUYECKUUA MHOUKATOP
PTYTHOW HAIPY3KWU HA TEPPUTOPUU FOPOOOB ANNTAUCKOIO KPAA
C.H. AnekcaHgpoBa, E.M. TypcyHanueBa
HayuHble pykoBoguTenu goueHT [.B. KOcynos, HayuHbi coTpyaHuk E.E. JlanuHa
HayuoHanbHbIl uccnedoeamensckuli ToMckuli nonumexHu4eckul yHugepcumem, 2. Tomck, Poccusi
UHCcmumym MoHumopuHaa KnnumMamu4yecKkux u 3kosioeudeckux cucmem CO PAH, 2. Tomck, Poccusi

PtyTh - 3T0 0ZMH M3 HanbOoJIee TOKCHIHBIX METAIIOB, AKTHBHBII MOJITIOTAHT OKPYXAIOIIEH CPEIbl, TOICKHT
CTPOTOMY 3KOJIOTHIECKOMY M THTHEHHUeCKOMy KOHTpomio. Poccust B 2014 1. moamucana MUHAMaTCKyI0 KOHBEHIHIO -
ro0anbHOe COTalieHne M0 KOHTPOJIO pryTHOro 3arpsi3uenus [6], ¢ 2013 mo 2017 rr. (¢ mpomieHnem) peann3yer
MHUIOTHBIN OPOEKT 10 pa3paboTKe KajacTpa PTYTHBIX 3arpsA3HeHni Ha ee TeppuTopru [7]. OCHOBHBIMU aHTPOIIOreHHBIMH
HCTOYHUKAaMH BEIOPOCOB PTYTH B aTMOC(EPHBI BO3AyX B POoccui SBISIOTCS IPEIPHUATHS YEPHOIL, [BETHOH METaJUTyprHH,
XUMHUYECKOH MPOMBIIUIEHHOCTH U TEIJIOPHEPTreTUKH [7].

JlucTpsl TOMONSA paccMaTPHUBAIOTCS KaK IPHPOAHBIM IUIaHIIET-HAKOIUTENb Ta3000pa3HbIX M TBEpIO(ha3HBIX
a’po3oseil Ha ypbanmsupoBaHHbIX Teppuropusx [10]. M3ydeHne MHUKPOKOMIIOHEHTOB 3arpsi3HEHHS aTMOC(EPHOrO
BO3[yXa C IIOMOMIBIO JIMCTHEB TOMOMS IO3BOJSET BBUIBISATH JIOKAJIBHBIE M PETHOHAIBHBIE MCTOYHHKH 3arpsi3HEHHS
aTMoc(epbl, B TOM YHCIIe MOJIEIMPOBATh MPOLECC BbINaAeHUS PTYTH [8]. DTO 00BEKT Hccle0BaHUs BecbMa YI00eH 1JIs
MPOBEICHNST OMOTEOXMMIUIECKOH CHEMKH Ha TEPPUTOPHH TOPOJOB B YMEPEHHBIX IIMPOTAX, OH MO3BOJSET IPOBOAUTH
mpo600TOOP MO OTHOCUTENHHO PABHOMEPHOI! CeTH 1 0TOOpakaTh HHPOPMAIMIO B Pa3IMIHBIX MAacITa0ax ChbEeMKH.

Llenb nccnenoBaHus - OLEHKA YPOBHEH KOHLIEHTPALMK PTYTH B CyXOH Macce JTMCTHEB TOIOIS I ONpeeseHUs
PTYTHOIl Harpy3kd Ha TEPPUTOPHU TOPOJIOB AJNTAWCKOrO Kpas, T MMEIOTCS OOBEKTHl C HAKOIUICHHBIM YIIepOOM
OKpY>KaIoLlEel cpezne.

Anraiickuii Kpail pacnojiokeH Ha roro-socroke 3anaanoit Cubupwu, rpannuut ¢ [laBnogapckoit 1 BocrouHo-
Kazaxcranckoit obnactsmu Pecriyonmkn Kazaxcran. Anraifickuii Kpail BXOIUT B CITUCOK HEONArOMOIYYHBIX PETHOHOB B
CTpaHe MO pAAY SKOJOTHYECKHX M COLHAbHO-THIHEHHYeCKuX mnokasareneid [3, 9]. OCHOBHBIMH HCTOYHHKaMH
3arpsi3HEHHsT aTMOC(EPHOTO BO3IyXa B Kpae SBIAIOTCS TNPEANPHUSTHS TEIUIOPHEPTeTHKU, BOCHHO-TIPOMBIIUICHHOTO
KOMIUIEKCA, XMMHYECKOH M KOKCOXMMHUYECKOW MpPOMBIIUICHHOCTH, MAaIIMHOCTPOCHHUS, MeTau1000paboTKH, a Takxke
aBTOTpaHCHOPT. BimsHue Ha KadecTBO arMocdepHoro Bo3ayxa B pernone okasbiBaioT: OAO «Anraiidnepro», OAO
«Antaii-Koke», OAO «baprayntpancmainy, OOO «buiickanepro», OAO «Anraiixumnpom», OAO «Kayuycynbsdaty,
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