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Jerpagauus, BOCCTAaHOBJIeHHE M OXPAHA MOYB

A. N. Coico, [. A. Cokonos, T. K. Cupomis, 10. B. Epmonos, 1. /I. MaxatkoB AHTponoreHHas
Tpanchopmarus cBoicTB mous nanamadToB Taiimeipa // [TousoBenenue. 2022, Ne 5. C. 521-537.
https://doi.org/10.31857/S0032180X22050082

B 1memnsx oneHKH 3KOJIOTHYECKOT0 COCTOSHUS U AHTPOIIOTCHHON TpaHC(HOpMaIliU TOYBEHHOTO MTOKPOBA
TaiimMbIpa H3y4eHbI COCTAB U CBOMCTBA MTOYB €CTECTBEHHBIX M TEXHOTCHHBIX JaHAMIA(TOB HAa CEBEPO-3arajie
Cpennecubupckoro miockoropbs u B CeBepo-CruOupckoil HI3MEHHOCTU. B TeXHOTEHHBIX JaHImadTax
HCCIIe0BaHbl TUTOCTpaThl cliibHOKameHucThIe (Skeletic Technosols) u opranoaMTOCTpaTHI
topdsino-Tsokenocyrimuuucteie (Endoskeletic Technosols), B TexHOreHHO-HApyIIEHHBIX JaHAmAdTaX — MO0y PbI
(Spodic Cryosols), kpuozemsl (Turbic Cryosols), xemokpuo3zemsl (Toxic Turbic Cryosol), xemoauTo3eMbl
kpuorymycoBsie (Toxic Leptosols). B ectectBeHHBIX NaHAmadTaX HUISMEHHOCTH H3yYEHBI KPUO3EMBI,
topdstHo-KpHro3zemsl (Histic Cryosols), Topdsuo-rineezemsl (Haplic Cryosols), ammoBuansusie (Fluvisols) u
autroBuanibHbIE TieeBble (Gleyic Fluvisols) moussl. Ha Taiimeipe pacnionaraercs Taiimbipo-Hopubckast
IUIATUHOUIHO-MEIHO-HUKelNeBas MpoBUHIMS. [103ToMy mouBbl HOpHIIBCKOTO MPOMBIIIJIEHHOTO paifoHa UCXOAHO
i TexHoreHHo oboramiensl Cu, Ni, Co, Cr, S-SO4. B kadecTBe pernoHaIbHBIX ()OHOBBIX BEJTMYHH BaJIOBOTO
COJIEp>KaHusl TSHKEINBIX METAJJIOB U BOJIOPACTBOPUMBIX CYJIb(ATOB MpearaloTcs ux 3HaueHus (MI/KT MTOYBbI):
s Cesepo-Cubupckoit Hm3mennoctu — Cu 45, Ni 45, Co 15, Cr 80, S-S0O4 10; ans Hopuiabsckoro
npoMmsliieHHoro paiiona — Cu 75, Ni 90, Co 40, Cr 170, S-SO4 20.

KiroueBrbie cioBa: gerpagaius oy, OlEHKa 3arps3HEHUs, TSHKEIbIe METaJUIbl, CyJIb(aTsl, (HOHOBOE
CoJIep>KaHue, pErMOHAIbHBIE HOPMATHUBBI

J1. B. Bracos, H. E. Komenesa, O. B. Kykymkuna, H. C. KacumoB YpoBHH U (pakTOpbI HAKOTUICHUSI METAIIJIOB
Y METAJUIOMJIOB B MPHIOPOKHBIX MMOYBAX, TOPOKHOU MUK 1 X Ppakiu PM10 B 3amagrom okpyre Mockssi //

ITousosenenue. 2022. Ne 5. C. 538-555. https://doi.org/10.31857/S0032180X22050112

Briepssie 1t MockBBI Ha TpuMepe 3araHOTO OKPYTa BBIMOJIHEH KOMIUIEKCHBIM reoXxuMudeckuid ananus 18-tu
anemeHToB (As, Bi, Cd, Co, Cr, Cu, Fe, Mn, Mo, Ni, Pb, Sb, Sn, Sr, Ta, V, W, Zn), onipeeneHHbIx
MaccC-CIIEKTPOMETPUEN U ATOMHO-IMUCCUOHHOM CIIEKTPOCKONHEN ¢ MHIYKTUBHO CBSI3aHHOM IIJIa3MOM B
MIPUIOPOKHBIX [TOYBAX, TOPOKHON MBUIN U UX Qpakiuu Gpu3nueckoi riauHbl (dacTul auaMerpoM <10 MM,
PM10). ITpuopuTeTHBIMU MOJUTIOTAaHTaMU MPUAOPOKHBIX 1MOYB U UX ¢pakunu PM10 ssasrores W, Sb, Mo, Cu,
Cd, Sn, Zn, Bi. I1pu 5TOM KOHIIEHTpAIHs OOJIBINEH YaCTH ITUX JIEMEHTOB B MEJIKOAUCIIEpCHOM ¢pakimu PM10
3aMeTHO Oouiblie. KonnyecTBO MPUOPUTETHBIX MOJTIOTAHTOB B IOPOKHOM MBUIM HPU OJJMHAKOBBIX YPOBHAX
HaKOIUIEHUS HECKOJILKO MEHbIIE, YeM B TTouBax. B wactuiiax PM 10 nmo4B u 70op0>kHOM MBUTH HAOOD
MPUOPUTETHBIX MOJUTIOTAHTOB COBIAJ/IAET, HO YPOBHHU cojiepkanus Bo (paxiuu PM10 nbutn npumepHo B 2 pas3a
BBIIIIE U3-3a OOJIbIIEH yAEeTbHOM MOBEPXHOCTU. B cucTeme mouBbl — JOpOKHAs MbUTb (OPMUPYETCS OOIIHIA
naparere3nc W—Sb—Sn—Mo-Zn—Cu, npudem B noacucreme, cBsizanHoi ¢ ppaxuueit PM 10, ans Cu, Mo u Sb
YCTaHOBJIEHBI 3HAYMMbIE KOPPEJISIIIMU, YTO YKa3bIBa€T Ha MPeo0IaJaollyto pojib TOHKUX YacTHUI B IEpeHoce
AJIEMEHTOB MEK/Yy [TOYBAMM U NBUIBIO. PE3ynbTaThl pErpeCCUOHHOTO aHAIN3a MT0KA3aJIu, YTO aKKyMYJISILIS
XUMHYECKUX 3JIEMEHTOB B NouBax U ux ¢pakuuu PM10 onpenensieTcss reoOXuMUYECKOM MO3ULIUEN, TUTIOM
JOPOTH, TPaHYJIOMETPHUECKIM COCTaBOM U peaklueil cpepl mouB. Benymumu GpakTopaMu HaKOIUIEHUS
AJIEMEHTOB B IOpOKHOU NbLIH U ee (pakuuu PM10 sBisitoTcst 00beM BEIOPOCOB aBTOTPAHCIIOPTA M TUII JOPOTH,
a Takke (PU3MKO-XMMUYECKHEe CBOMCTBA MBUTH. 3arpsi3HEHNE MEJIKOAUCIIEPCHON (DPaKIMY MBUIH SBJSIETCS OYECHb
BBICOKMM U OYE€Hb OMACHBIM (CyMMapHbIi Moka3aTesnp 3arpsi3HeHus Zc = 113), a ananornyHoit ¢ppaxuuu
IIPUIOPOKHBIX [10YB — BBICOKUM, YCUIIMBASICh 10 OUEHB BBICOKOTO (Z¢ = 71) Ha KpyHHBIX 1OpOrax u3-3a
BO3JICHCTBUS TpaHCHOpTA. 3arpsi3HeHNEe OYB U JOpOoxKHOU Mbutd B 3A0 yMepeHHO OnacHoe ¢
HE3HAYUTEIIbHBIMU KOJIEOaHUSIMH Ha PAa3HBIX THIIAX JIOPOT.

KitoueBble cioBa: rpaHysomMeTpuueckue ppakuuu, puzndeckas rimHa, TSHKEIbIe METaJIbl, METAJTIOUIBI,
TOpOJICKHE MOYBBI, HETMHEHHBIN perpeccuoHHbIi ananu3, Urbic Technosols
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I'. M. Kamryinuna KoMITIIEKCHBI MOHUTOPUHT OKPY KAIOIIEH CPEbl B palOHE MEHO-HUKEIIEBOI'O MPEAIIPUATUS
na Koasckom noayocrpose // TlouBosenenue. 2022. Ne 5. C. 556-570.
https://doi.org/10.31857/S0032180X22050021

Ha ocHoBe pe3ynbTaToB KOMIIEKCHOTO MOHUTOPHHTA B OJIMKAWIINX OKPECTHOCTSX OJHOTO U3 Hauboiee
KPYIHBIX Ha ceBepe EBpoIbl HCTOUHMKOB BEIOPOCOB SO2 M TSHKENBIX METAIIOB IPOBEJICHO CPaBHEHNE
COBPEMEHHBIX YPOBHEH 3arps3HEHUsI OCHOBHBIX KOMIIOHEHTOB OKPYXKAIOIIEH Cpebl: aTMOC(HEPHBIX OCAIKOB,
MI0OYB U CEMH BHJIOB TMKOPACTYIIMX pacTeHni. HecMOTps Ha 3HaYNTENTbHOE COKpAIICHNE KOJIMYECTBA BEIOPOCOB
B TeueHue nocienuux 20 JeT, ypoBeHb 3arps3HEHUs OKpYXKarolei cpenbl B JokaiabHOM 30He B 2001-2011 rr.
OCTaBaJICs SKCTPEMAJILHO BBICOKHM: MPEBbINICHNE Haa (hoHOM KoHIIeHTpauuu SO2 B BO3yXe COCTABIISIIO
JEeCATKU—COTHH pa3, KoHIeHTpauuu Ni u Cu B cHere — ThICSIUU—IECATKH ThICAY pa3, KoHueHTpauu Ni 1 Cu B
BEPXHEM OPraHOTEeHHOM TOpU30HTe 1030708 (Podzols) — coTHu—ThICsS4nN pa3, koHneHTpanuu Ni u Cu B JTHCTBIX
pacTeHuil — NeCATKU—COTHU pa3. [Ipu MOBBIIIEHHBIX MOCTYIUICHUSAX ¢ aTMOC(EPHBIMHU OCAIKAMU KOHIICHTPAITIH
Zn 1 Mn B moyBax OCTalOTCs Ha OJIM3KOM K (DOHY ypOBHE, 8 paCTEHHS UCIIBITHIBAIOT OCTPBI JeQUIIUT ITHX
BaYXHBIX MHUKPORJIEMEHTOB. DTO 00YCIIOBIIEHO MPEKpAIIEHUEM MTOTPEOICHUS MX PACTCHUAMH, YIACPKUBAIOIIMH
9TH JIEMEHTHI B 9KOCUCTEMaX. bimkaiime OKpecTHOCTH METHO-HUKEIEBOTO HHYCTPHAIILHOTO KOMITJIEKCa
MPEJCTABISAIOT TOT PEIKUIN CITydail aHTPOTIOTE€HHOTO BO3ACHCTBUS, KOT/Ia €T0 MHTEHCUBHOCTD M JUTUTEIIEHOCTh
COIPOBOXKIAETCS CEPhE3HBIMH MTOBPEKACHUSIMU PAaCTUTEIBHOCTH, BIUIOTH JI0 ITOJHOTO CYE3HOBEHHS, UTO, B
CBOIO Ouepeib, 000paunBaeTCs ETBIM KOMIUIEKCOM JIOTIOIHUTENFHBIX K 9KCTPEMAIILHOMY 3arpsi3HEHHIO
HETaTUBHBIX HKOJIOTMYECKUX (DaKTOPOB: HAPYIICHUEM BOJHOTO PEKUMA HIKOCUCTEM U JIAHAIMIA(TOB, H3MEHEHUEM
MUKPOKJIIMATA, JIETpalaliieil OYB C N3MEHEHHEM MX 0a30BbIX CBOHCTB U MOP(OJIOTHH, KOJIMISCTBEHHBIMH U
Ka4eCTBEHHBIMH N3MEHEHUSMH OMOJIOTMYECKOTO KPYTOBOPOTA.

KitoueBble cioBa: o307, aTMochepHble 0ca K, pacTeHusi, SO2, Tsxelble MeTalIbl

H. E. Komenena, E. M. Hukudoposa, 1. B. Tumodees 3arpsizHeHne TSHKETBIMA METAUIAMH U METAJUIOUIAMH U
IKOJIOTHYECKOTO COCTOSIHUS TT0uB, Ha3B . CeBepobaiikanbcka // TTouBoBenenne. 2022. Ne 5. C. 571-585.
https://doi.org/10.31857/S0032180X22050045

Ha ocHoBe 1aHHBIX TeOXUMHUECKOl cheMKH Tepputopuu T. CeBepobaiikanbcka (Pecnybmimka bypsarus) nerom
2018 r. onpeneneHsl coAepKaHue U MMPOCTPAHCTBEHHOE pacipenesieHne 15-Tu TSKeTbIX MEeTalIoB U
metauton1oB (TMM) B BepxHeM nouseHHoM ciioe (0—10 cm). [IpuopurerHsimu 3arpsi3ustomumu TMM
BepxHero cios noyB T. CeBepobaiikanbcka saBisitoTest Sb, Pb 1 W. Haubonee 3arpsi3sHeHHBIMU SBJISIFOTCS TIOYBBI
TPAHCIIOPTHOM, MPOMBITIIIEHHOM U CENMUTEOHON ycaneOHol 30H. B nepBbIX ABYX HHTEHCHBHO HAKAIUTMBAIOTCS
Sb, Pb, Cu, B ycanebHoii 3actpoiike — Sb, W, Pb, Cd, Zn. TMM o6pa3ytot tpu accommamuu: V—Cr—Co—Ni «—
Mn; Zn—-Cd-Pb; Sn—Sb—Mo, noctymnaroriue u3 00X UCTOYHUKOB M 00JIATAI0IINX OJM3KUM pacipeeeHueM B
MTOYBEHHOM MOKpOBE ropojaa. Akkymyssiiisit TMM B BepxHEM cJ10€ TOpPOJICKUX MTOYB ONPEEIIIeTcs
conepskanuem okcunioB Fe, Copr, pH, a Takxke QyHKIIMOHATHHBIM Ha3HAYEHUEM TEPPUTOPHUH, OMIPEIEISIFOIINM
MCTOYHUKU U YPOBEHb TEXHOT'€HHOI'O BO3JICHCTBHSI HAa MOYBHI. TE€XHOIT€HHOE BO3/ICHCTBUE MMPUBEIO K
M3MEHEHMIO CBOMCTB TOPOICKUX MOYB, KOTOPOE YCUIIMIIO UX CITIOCOOHOCTH K 3akperuieHrno TMM.
DKoJjoruyeckasi onacHoCTh 3arpsisHeHus moyB TMM B 1iesiom aj1st Topojia OTCYTCTBYET, HO B CETUTEOHOM
yca/ieOHON U MPOMBIIIUIEHHOM 30HaX TPETh MX IUIOMIAIU 3aHUMAIOT TIOYBKI CO CTA0OBIM U YMEPEHHO OMaCHBIM
ypoBHAMH 3arpsizHeHusi. OOpa3oBaHie HECKOIbKUX KOHTPACTHBIX MOJIMAJIEMEHTHBIX aHOMAJIMH B TIOYBaX Ha
Oepery p. Toiu u BOM3M 03epa baiikan npeacrasiser yrpo3y Ui UX BOJA W3-32 BO3MOXXHOCTH MOCTYTIICHHS
TOKCHYHBIX METAJIJIOB C ITOBEPXHOCTHBIM U BHYTPUIIOYBEHHBIM CTOKOM.

KittoueBbie ci0Ba: MPUOPUTETHBIE OJUTIOTAHTHI, (PYHKIIMOHAJIbHBIE 30HbI, (PAKTOPBI aKKYMYJISILIMM, TOYBEHHbIE
CBOMCTBA, IIOJIMDJIEMEHTHBIE aHOMAJIUH

Tepexosa B. A. buorectupoBanne 5KOTOKCHYHOCTH TTOYB TIPH XMMUYIECKOM 3arpsiI3HEHUH: COBPEMEHHBIE
MOIXO/IbI K MHTETPAIMHU /IS OICHKH 9KOJIOrndeckoro cocrosiaus (063op) // TlouBoBenenue. 2022, Ne 5. C.
586-599. https://doi.org/10.31857/S0032180X22050094

PaccMoTpeHbl OCHOBHBIE HAMPABJICHHSI UCIIOJIb30BAHUS OMOTECTUPOBAHUS JJIsI OIICHKH 3KOJIOTUYECKOTO PUCKA
3arpsi3HEHUi: a) MPOrHOCTUYECKOe, HAMPaBIEHHOE Ha MPOTHO3UPOBAHNE BO3MOXKHBIX 3((HEKTOB XUMHUYECKHUX
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BELIECTB U ONpe/iesieHne Oe30MacHbIX YPOBHEHN UX MPUMEHEHUs, 0) AMarHOCTUYECKOE, TT03BOJISIIOIIEE JaTh
OILICHKY pealibHOM yTpo3bl WK yiiepoa B MoMeHTe. [IpoaHann3upoBaHbl HICTOPUIECKHIE ITAIBI PA3BUTHS
HKOTOKCHKOJIOTUH. JlaHO MpecTaBiIeHe 0 pa3HOO0pa3uu TECT-CUCTEM M METO/IaX OLEHKH SKOTOKCHYHOCTH,
KPUTEPUSIX TO00pa TeCT-BUI0B B Oarapen 6uotectoB. [IpuBoasSTCS MpUMEphl IPUMEHEHUS
OMICS-texHom0oruif, MOJIEKYJIAPHBIX OMOMApKEPOB, HAHOAKOTOKCUKOJIOTUU M SKOTOKCUKOI€HOMUKHU B OIICHKE
TOKCUYHOCTH MOYB. B MUPOBOIi TpaKTUKE AJIsI CPABHEHHSI PE3YJIbTATOB B CTAHJAPTHBIX UCIBITAHUSIX B KAUECTBE
pedepenTHOrO 00pasma pekoMeHroBaHa ctanaaptHas nousa (Reference/Standard/ Artificial soil) cormacHo
npotokoiry ISO11268. AknieHTHpyeTCSI BHUMaHHE Ha aKTyallbHOCTH U IPOOJIeMax OI[EHKH IT0YB Ha OCHOBE
OMOTHYECKON KOHIEHIIMH COBPEMEHHOTO KOJIOTUYECKOT0 KOHTPOJIS, OXapaKTepU30BaHbl JOCTOMHCTBA U
HEJOCTAaTKU HEKOTOPBIX CIIOCOOOB M MHJIEKCOB IKOJIOTUYECKOTO COCTOSIHUS MOYB, 0a3UPYIOIIUXCS Ha
MCIOJIb30BAaHUHU PEAKIIMH )KUBBIX CUCTEM Ha 3arps3HEHHE cpe/ibl OOMTaHMs (B YACTHOCTH, TaK Ha3bIBAEMBIiA,
WHTETPABHBIN MOKa3aTeNs Onoaorndeckoro cocrossaus noussl — UTBC, dyHKIMOHATEHOE pa3HOOOpa3ue
Mukpoouoma — ®BP, unnekc cocrosaus mo meroponorun TPUAJL). Ha coBpemeHHOM 3Tare onTUMaibHBIM
CrIoco00M MHTETPAIMH PE3yIbTaTOB OMOTECTUPOBAHUS B OOIIYIO OIICHKY MTOYB MIPEICTABISICTCS
MexaucuuIuinHapHas metogonoruss TPUA/L, npenycmarpuBaromas KOMILUIEKC XUMHUYECKHX,
OMOMHIUKAIIMOHHBIX (in Situ) U TOKCUKOJIOTHYECKUX (eX situ) uccnempoBanmii. KirrodyeBrle ciosa:
KOTOKCHYHOCTb, OMOJMAarHOCTHKA, OMOTECTUPOBaHUE, OMOCEHCOPHI, OaTapes OMOTECTOB, XUMUYECKOE
3arpsi3HEHUE, OMOIOCTYITHOCTh, OIICHKA ITOYB, SKOJIOTHYECKOE Ka4eCTBO, HHTETPAIbHBIC HHIEKCHI, METOIOJIOT S
TPUAL

J. JI. ITunckwit, T. M. Munkuna, T. B. Bayapb /1. I'. HeBunomckast, B. A. Illysaesa, C. C. Manmkuesa, B. C.
Hunyamsunu, M. B. bypauesckas, B. A. Hanneirus, A. B. bapaxos, A. A. Benurxanus, P. JI. Ceroropos, E.
B. Xpawmog, A. . NoBueBa nenTudukanus COAMHEHUH THKEIBIX METAIJIOB B TEXHOTCHHO-TIPEOOPA30BaHHBIX

MoYBaxX METOJaMH IociieioBaTeabHor0 (hpakuuonupoBanus, XAFS-cnexkrpockonuu u XRD nopomikoBoi
mudpaxiuu // TlousoBenenue. 2022, Ne 5. C. 600-514. https://doi.org/10.31857/S0032180X22050070

Nzyuena tpanchopmarus TexHoreHHbIX coearHernit Cu u Zn B xemo3eMax (Spolic Technosols) ¢ Beicokumu u
OYEeHb BHICOKUMH KOHLEHTPAIUSIMUA METAJIOB, C(OOPMUPOBAHHBIX HA MECTE IPUPOJHOTO OTCTOMHHUKA
MIPOMBIIIJIEHHBIX NpeAnpusTuil B noiime p. Ceepckuii Jloner — riiaBHoro npurtoka p. Jlon (Pocrosckas
obnacts, Poccus). [IpoBesieHO cpaBHEHHE XEMO3EMOB C He3arpsi3HEHHOU JIyTrOBOM MOYBOM, pacloI0XKEeHHOH 3a
npeneisamMu UMIakTHOHM 30HbI. CocTtosiHue Cu U Zn OIIEHEHO C UCIIOJIb30BAaHUEM TPEX CXEM I10CIIEJOBATEIbHBIX
skcTpakuuii: Muiiepa, Teccee 1 BCR, a Takke CHHXpPOTPOHHBIX METOZ0B PEHTTEHOBCKOM MOPOLIKOBOM
mudpakun (XRD) u ctpykrypHoro ananu3za ciektpoB (XAFS). [TokazaHo, uTo pacnpeenenre MeTajljioB B
II0OYBE B 3HAYUTEIILHON CTEIIEHU CBSA3aHO C UX CBOMCTBAMU: MIEKTPOOTPHULATEIBHOCTHIO, THAPOIN3YEMOCTBIO U
CIOCOOHOCTBIO K 00pa30BaHUIO T-CBSI3U. Y CTaHOBIIEHO, YTO Cu KOHIEHTPUPYETCS B OCHOBHOM B OCTaTOYHOM
(>42%) 1 cBSA3aHHOI ¢ OpraHUYeCcKUM BelecTBOM (<27%) ¢pakuusax. [1oaBHKHOCTH Zn B UCCIEAYyEMbIX TOYBAX
oompiie, ueM Cu. OcHOBHas €ro 4acThb (<56%) HaXOIUTCS B OCTATOYHOM U cBsi3aHHOU ¢ Fe u Mn okcunamu
bpakuuax (<48%), ocobenno ¢ kpucramtnueckumu Gpopmamu Fe(Ill). Bniepssie npoBeeHO KOMOMHHPOBAHHOE
ucnoJib3oBanue TpexcryneHyaro cxembl BCR B coueranuu ¢ metonamu XAFS u XRD. Bonbiias yacTe NUKOB,
MPUCYTCTBYIOIIUX Ha U paKTorpaMmax oOpa3IoB MMOYBKI [TOCTIE IEPBOM U BTOPOH CTaluil SKCTparupoBaHus,
COOTBETCTBYET ayTUT'€HHBIM CEPOCOIEPKAIIMM MUHEpaIaM: BIOPTUUTY (ZnS ¢ TeKcaroHajlbHOM CTPYKTYpOi),
chaneputy (ZnS ¢ kybuueckoit ctpykTypoii), koBemuny (CuS), 6opaury (CuSFeS4). O6pasern mouBs! mocine
M3BJICYEHUSI OKHCTIsieMol (ppakiivy Hanbosiee HaChIEeH CyIb(QUaaMu, B TO BpeMsl Kak B 00pa3iie OYBbI 110CIIe
M3BJICUEHUS BOCCTAHABIMBAEMON (DpaKIMK JOMUHUPYIOT (GMITIOCHIINKATHL. Pe3ynbTaThl aHan3a
CHEKTPOCKOMUHU PEHTI€HOBCKOIO TOTJIONICHUSI BHISIBUIIU JJIs1 BBICOKO3AarpsI3HEHHBIX MTOYB
MOJIEKYJISIPHO-CTPYKTYpHBIE U3MEHEHUs coeinHeHni Zn u Cu, mokasbIBarolye TpaHchopmaiuio Metania B
Pa3IMYHOMN NMPUPOJHON 00CTAaHOBKE, UTO Ba’KHO JIJISl OLIEHKU MTPOTEKTOPHOM (PYHKIIMH I1OYB.

KitoueBsie cioBa: popmbl METAIIIOB B MOYBAX, MOCIEIOBATEILHBIE CEIEKTUBHBIE SKCTPAKIINH,
MOJIEKYJISIPHO-CTPYKTYpHBIE U3MEHEHUs coequHeHni Zn u Cu, MeTO bl CHHXPOTPOHHOT'O PEHTI€HOBCKOIO
W3ITy4YeHUS
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Kommuxk I'. H., Konmiuk C. B. OnieHka COBpeMEHHBIX PUCKOB U30BITOYHOTO HAKOIIJICHUS TSKEIBIX METAILIOB B

MOYBaX HAa OCHOBE KOHIICIIIMY KPUTHYECKUX HArpy30k (0030p) // [TouBoBenenue. 2022. Ne 5. C. 615-630.
https://doi.org/10.31857/S0032180X22050033

Ha mexayHapo/iHOM ypOBHE JUIS OLIEHKH PUCKOB M30BITOYHOIO OCTYIUICHUS 3arpSI3HSAIOUINX BEUIECTB B
HKOCHUCTEMBI AKTUBHO MCIIOJIB3YETCsl KOHLICTIIHN KpUTHUECKUX HArpy30K, pa3padoTaHHas B paMkax KoHBeHInU
O TPaHCTPAHUYHOM 3arpsi3HEHUU BO3AyXa Ha OOJIbILINE PACCTOSIHUS MO 3ru10i EBponeiickoil 3KoHOMHYECKOH
komuccun OOH. B 0630pe paccMOTpeHb OCHOBHBIE MTPUHLUIIBI KOHIIETIIMA KPUTHYECKUX HArPY30K M METOIbI
ee MPUMEHEHUS JIJIs1 OLIEHKH TEKYIIUX PUCKOB M30BITOYHOIO HAKOIUIEHUS TshKeNbIX MeTaysioB (TM) B mouBax
KaK KOMIIOHEHTaX Ha3€MHBIX IKOCUCTEM C TOUKHU 3PEHHS S3KOTOKCUKOJIOIMYECKOI0 BO3JAEHCTBYS (HA pacTeHus,
MOYBEHHBIE OECITO3BOHOYHBIC U MUKPOOPTaHU3MbI). B pamkax KOHIENIMK KpuTHdeckue koHienTpamuu Cd, Pb,
CuU 1 Zn 105 OYB BIIEPBBIE OLICHUBAIOTCS C MOMOIIBIO (PYHKIINI KPUTHUECKUX KOHIICHTPAIIUH, YUUTHIBAIOIINX
CBOICTBA MOYB (IIPEXKE BCET0, KUCIOTHOCTh, COJEpKAaHNE OPraHUYECKOr0 BELIECTBA U UITUCTON (paKkIun).
OcHOBHOE BHUMAaHUE YEeJIEHO 000CHOBAHUIO U PA3BUTHUIO MOJIEIICH OIIEHKH KPUTHUYECKIX KOHIIEHTPAIMHA 1
byHKIui mpeoOpa3zoBaHus, CBSI3bIBAIOIINX KOHIICHTPAUU coeAnHeHn TM B Mo4Bax U MOYBEHHBIX PaCTBOPAX.
CoBpeMEHHBbIE IKOJOTUYECKHE PUCKU N30BITOYHOTO HaKomieHus: TM onieHUBaroTCs IIyTeM CpaBHEHHUS € UX
KPUTHYECKHUMH KOHLIEHTpaUUAMH. TeKyre npoOieMbl U JalbHEHIIINE ePCIIeKTHUBBI aHAIN3a COBPEMEHHBIX
9KOJIOTMYECKHUX PUCKOB HA OCHOBE KOHILIETILIUY KPUTUUECKUX HArpy30K BKIIOYAIOT CHUKEHHE
HEONPEIEIEHHOCTH OLICHOK, COBMECTHOE BO3/IEHCTBUE Pa3HbIX METAJNIOB IIPU MHOTOKOMIIOHEHTHOM
3arpsi3HEHUH, MOJIEBYIO IIPOBEPKY MPOLIECCOB U PE3YJIbTATOB MOAEIUPOBAHUS, BIMSIHUE U3MEHEHUN KiluMaTa U
3€MJIECTIOIb30BAHMSL.

KiroueBble cioBa: KOJ0rHUeCcKUe PHUCKHU, (1)yHKI_[I/II/I KPUTHYICCKUX KOHHGHTpaHHﬁ, 6I/IO,Z[0CTy1'IHOCTB,
9KOTOKCHUYHOCTb, MOJACIIN OHMOTHYECKOTO JMrajga

SxosneB A. C., EBnokumoBa M. B. [Toaxo/sl K HOpMUPOBAHUIO 3arpsi3HEHHs T0UB B Poccuu 1 3apy0esKHBIX
crpanax // [TouBoBenenne. 2022. Ne 5. C. 631-641. https://doi.org/10.31857/S0032180X22050136

N3nosxeHbl cOBpeMeHHbIE MTOX0Abl K HOPMHUPOBAHUIO KauecTBa Mo4YB B Poccuu u 3apy0OeKHBIX CTpaHaXx.
BbIsIBIIEHO CXOCTBO CTPYKTYpPBI TOCYJaPCTBEHHOTO YIIPaBJICHUS U OXPaHbl OKpY»Katolel cpessl B Poccun,
CIIA, Espornie u Kanaze, yto oTpa3uiaoch B CUCTEME 3aKOHOJATENbHBIX U MOJI3aKOHHBIX aKTOB, pa3/IeJIeHHON Ha
cdepbl: TOKOMIIOHEHTHAsI OXpaHa OKpY’Karollel cpebl; pa3pelnTesbHas AesITeIbHOCTh U KOHTPOJIb
3arpsiI3HEHUS OKPYKAIOIIEH CpeIbl; yIpaBlIeHHe HEPOIOIb30BaHUEM; PETYIMPOBaHNE O0pallleHueM C
MEeCTUIMIaMU. PaccMOTpEHbI BONIPOCHI OLIEHKH PUCKOB, BO3MELLIEHUS U JIMKBHUIALUU 3KOJIOTHYECKOTO ylIepoa,
HAHECEHHOT'0 KOMITIOHEHTaM OKpY>Karolllel Cpe/ibl, a Takxke pa3paboTKku HOpMaTHUBOB KauecTBa 1mous. B CIIA,
EBporne u Kanase HopMaTuBHO-METOAMYECKHE JOKYMEHTBI, PETIAMEHTUPYIOLIUE TPOLIEAYPY BbISBICHUS
HKOJIOTHUECKUX MPOOIIEM, OIIEHKH UX OMTACHOCTH U Pa3pabOTKU Mep MO WX JTUKBHUIAIIUNH, pa3padaThIBAIOTCS B
pamMKax KOHIIETILIMU OLIEHKH pUCKOB. [locienHss He MOoayyuia CBOEro pa3BUTHs B OTE€YECTBEHHOM
3aKOHOAATENIHCTBE M HE MOJIKPEIUIeHa OPUIHATEHBIMA METOIMYECKUMU JOKYMEHTaMHU, MPEJICTaBICHHBIMU B
MOJI3aKOHHBIX akTax. [lericTBytomuii B Poccuiickoi @enepanun Nopsa0K KOMIICHCAMU BPea OKpY KaroIen
cpele, MPUYMHEHHOTO HAPYIIEHUEM 3aKOHOIaTEIbCTBA B 00J1aCTH OXpaHbl OKPYIKAIOIIEH Cpeibl, MOApa3yMeBaeT
oTpesieNIeHUE pa3Mepa 3TOTo Bpeia, UCX0/1d U3 (PaKTHUECKHUX 3aTpaT Ha BOCCTAHOBJIEHUE HAPYILIEHHOTO
COCTOSIHMS OKPY>KaIOILEH Cpelibl U HE CBSI3aH C MPOLIELypOi OLleHKH pucKkoB. HopMaTuBel kauecTBa
OKpYy>Karoten cpeasl B Poccnn u 3apyOeXHBIX CTpaHax YCTaHABJIMBAIOTCS HA MPEIEIbHO-TOMYCTUMOM YPOBHE U
OTIPEICTISAIOTCS HA OCHOBE aHANIN3a 3aBUCUMOCTH OMOJIOTUYECKOTO OTKIUKA OT KOJMYECTBEHHOW MEphI
BO3JICHCTBUS cTpeccopa (3KCIO3ULIUN).

KiroueBsie cioBa: HOpMAaTHBBEI KA4eCTBA TIOYB, OI[EHKA PUCKOB, SKOJIOTHUECKHH yIiepo

A.A. Betpoga, C.A. Tpodumos, P.P. Kunxaes, H.A. ABeros, A.B. Apzamazosa, 1.®. Ilyuryc, O.U. CazoHoBa,
C.JI. Cokomnos, P.A. Crpenenkwuii, K.B. I[lerpukos, [eneran f.A., B.A. Camoiinenko, A.E. ®unonos Pa3zpaboTka

MHUKpPOOHOTO KOHCOpLMyMa Jisi OnopeMenuanuu HedresarpssHeHHbIX mouB Cpeanero [IpuoOss //
[TouBoBenenue. 2022. Ne 5. C. 642-654. https://doi.org/10.31857/S0032180X22050100
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W3 nedresarpssHeHHbIX 00pa3noB nouB Cpennero [IprnoObs BeAETICHBI MUKPOOPTaHU3MBI — AECTPYKTOPHI
YIJIEBOAOPOIOB, HAcHTH(GHIMPOBAHHBIC KakK IpeacTaBuTean poaos Pseudomonas, Rhodococcus, Acinetobacter,
Kocuria, Raoultella u Candida. IIpoBeieH nux CKpUHUHT Ha CIOCOOHOCTD K JACTpa/lalliy Pa3IMYHbBIX KIACCOB
YIJIEBOJIOPOJIOB B IIIMPOKOM TeMItepaTypHoM auanaszone (6—-37°C), B kucibix cpenax (mo pH 4) u npu
MOBBIIICHHOU 3ac0JIeHHOCTH (110 3%), Ha crTOCOOHOCTH K npoaykiuu 6uolIAB u Ha HalMuKe TeHOB,
KOJMPYIOIIMX KIFOUEBbIe (PEPMEHTHI Ierpaialluyl yrieBoopooB. CocTaBiIeH MUKPOOHBIH KOHCOPIIMYM B
Ka4yecTBE OCHOBHI Onorpemnapara ajisi Ouopemenuanuu HedresarpssHeHHbIX o4y Cpeanero [Ipno0ss,
Brrovaromuii mramMel Candida fluviatilis 24p-51, Rhodococcus erythropolis 24-44, Acinetobacter
calcoaceticus 7-43 u Pseudomonas extremaustralis 7-31. JInst JaHHBIX MUKPOOPTaHU3MOB OBLIN 1TOI00PaHbI
PEKUMBI KyJIbTUBUPOBAHHS U JIMouam3amu 6nomMaccel. B 1ab0opaTopHBIX MOJICIBHBIX CHCTEMaX OlleHEHA

3¢ (HEeKTHBHOCTH JACTPAAIUU YTIIEBOAOPOI0B HE(PTH pa3paboTaHHBIM MUKPOOHBIM KOHCOPIITYMOM. CTETIeHb
nerpanauvy HeTH MUKPOOHBIM KOHCOPIIMYMOM B 3KUJKON MHHEpaIbHOM cpefie cocTaBuia 56%, B MOAEIbHOM
rpynre — 22% 3a 10 cyt npu 24°C.

KiroueBble ci10Ba: MEKPOOPTraHU3MbI-HEPTEIECTPYKTOPHI, YIIIEBOIOPOIOKUCIISIONIAs aKTUBHOCTh, OHOTIpenapar

Marcin Pietrzykowski, Barttomiej Wos, Marcin Chodak, Katarzyna Sroka, and Marek Pajgk "Use of Alders for
the Phytostabilization of a Combustion Waste Disposal Site," Eurasian Soil Science, 2022. Ne 5.
https://doi.org/10.1134/S1064229322050064

The adverse effects of combustion waste disposal sites could be limited by their biological stabilization. This
work presents a review of the literature on the utility of species of alder (black, grey and green) in the biological
stabilization, and potentially phytoremediation, of combustion waste disposal sites. All three alder species
studied are characterized by high survival rates and good growth parameters, with black alder displaying better
growth parameters compared to grey alder. In general, the three alder species have been found to have similar
and positive effects on the physicochemical properties of combustion waste, with the observed differences being
relatively small. In combustion waste disposal site located in Central Poland, litter pH was slightly acidic (pH in
KCI 6.3) to neutral (pH in KCI 6.7), which is favourable for strongly alkaline combustion wastes. Accumulation
of litter layer ranged from 2.9 to 3.6 Mg ha—1, and grey alder litter was characterized by the highest content of
nutrients (N-P-K). Organic C content in the 0-5 cm mineral layer (A) increased to 38.06 and 47.80 g kg1,
respectively for green and black alder. However, the selection of a single tree species for the reclamation of
combustion waste needs to be based not only its phytoameliorative function but also its growth and biomass
parameters. Given those parameters, black alder is strongly recommended. This species has a similar effect on
the properties of combustion waste as grey alder, but it exhibits better growth parameters. Green alder, being a
shrub with lower biomass and litter fall than the other two species, exerts weaker ameliorative and soil
development effects, but may be used on slopes to counteract erosion processes.

Keywords: fly ash, Technosols, reclamation, N-fixing species, alder

F. C. Nunes, L. de J. Alves, M. N. V. Prasad, C. C. N. de Carvalho, and E. C. Nolasco "Phytoremediation
Strategies for Rehabilitation of Soils Affected by Red Mud: the Mariana Tailing Dam Collapse (Minas Gerais,
Brazil)," Eurasian Soil Science, 2022. Ne 5. https://doi.org/10.1134/S1064229322050052

Brazil has a large number of degraded areas due to iron mining and other elements. In 2015, an iron mining
tailings dam belonging to “Samarco Minera¢do SA”, located in the municipality of Mariana, state of Minas
Gerais, collapsed, causing the greatest environmental disaster in the country’s history, due to the spill of 62
million m3 of red mud. The red mud was deposited on slopes, foothills of mountains, intermountain depressions
and floodplains, contaminating soils and waters with amines, amides and sodium from the flotation of iron
mining residues and causing the formation of surface crusts on the land and hard-setting formation. Different
researches were carried out to evaluate and recover degraded soils—Leptosols, Cambisols, Ferralsols, Gleysols
and Fluvisols, however the problems are still present and phytoremediation techniques were practically not
applied. Phytoremediation is the use of plants to extract, filter, degrade, stabilize, or otherwise reduce mobility,
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bioavailability, or concentrations of pollutants and stands out as an example of a low cost, minimally invasive
approach for the remediation of large-scale contaminated areas. In view of the degraded areas due to the collapse
of the “Samarco Mineragdo SA” tailings dam, this article suggests phytoremediation strategies to rehabilitate the
soils in different geomorphological units and the challenges to be faced in the future, pointing out research and
the need for the involvement of professionals from different areas of knowledge.

Keywords: environmental degradation, geomorphological units, amines, sodium, restoration

Autumn Watkinson, Myra Juckers, Liana D’Andrea, Peter Beckett, and Graeme Spiers "Ecosystem Recovery of
the Sudbury Technogenic Barrens 30 Years Post-Restoration," Eurasian Soil Science, 2022. Ne 5.
https://doi.org/10.1134/S106422932205012X

Sudbury, Ontario, Canada experienced severe environmental degradation from intensive logging, mining, and
smelting activities. Acidification and erosion of soils, as well as heavy metal deposition led to widespread
vegetation mortality and the creation of 20000 ha of barren and 80000 ha of semi-barren land within the Sudbury
region. Restoration processes, consisting of limestone application, fertilization, seeding, and tree planting, was
initiated in 1978 and continues to present day. Although initial assessments made immediately following
restoration predicted a stable, self-sustaining vegetation community would develop, no formal monitoring
protocol was initiated. In this study, we describe the state of four restored sites (3 barren, 1 semi-barren), and
their naturally recovering (untreated) analogues, within the Sudbury technogenic barrens 25 to 30 years
post-restoration. At each site, two belt transects were established in the restored and untreated areas within which
soil pH, tree height and diameter, and ground cover of vegetation identified to species were assessed. Soil pits
were excavated to examine pedological development. Soils were Dystric Brunisols in all sites. In restored areas,
soil pH and humus layer thickness were generally greater than in areas left to recover naturally. Elevated pH
through the soil profile at treated sites indicate limestone application effectively reduced acidity and was
sustained up to 30 years post-application. In untreated areas, moss and lichen were abundant, and although
vascular plant cover was greater in restored areas, vegetation communities are still significantly different from
the reference site. Adequate cover of native understory species was not obtained in any of the treated areas.
Results indicate that aerial application of limestone, fertilizer, and seed is less effective than ground application,
especially in areas with a high proportion of exposed bedrock. Active restoration has been beneficial to the
recovery of the Sudbury technogenic barrens. Continued monitoring will be essential to facilitate the
development of a self-sustaining vegetation community.
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