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Abstract. At the moment, the information sector is actively developing, which contributes
to the introduetion of new technologies for conducting social and economic research. Using these
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surface waters. Under the conditions of global climatic changes, water bodies become shallow and
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THE STUDY OF TEMPERATURE INFLUENCE OF THE BLACK SEA SURFACE TO
EXCHANGE CARBON DIOXIDE WITH THE ATMOSPHERE
Akhsalba A. K., Marandidi S. I., Ekba Y. A.
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Abstract. The article deals with the influence of sea surface temperature on the exchange of
carbon dioxide with the atmosphere (£)Oon different time scales, which has a multidirectional
character. Statistical models for estimating the resulting globalfld®©are constructed based on
data on sea surface temperature anomalies. Conclusions are made on the statistical significance of
the correlation of carbon dioxide from the average maximum values of wind speed and wave height.

Keywords: monitoring, sea water, gas transfer, carbon dioxide, evasia.
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Abstract. The phytotoxicity of groundwater on the left bank of the Lower Don was invest
gated. The choice of test objects for phytotesting is determined by water salinity. The simultaneous
use of a saltolerant and a nemalttolerant plant is desble. Phytotoxicity was detected only with
the nonsalt tolerant tesbbject Raphanus sativusThe tested waters did not show toxicity for the
salttolerant plant. However, the use of water from the tested samples for irrigation purposes is da
gerous wih the possible consequences of alkalinization of soils.

Keywords: phytotesting, bioassay, groundwater, toxicity.

ltekdzstsor j oftsH' Wttddtekzs sfw o thdzso dzseg- L O
Cso d o jtendzsflsdz 7 otsH, dn ~dddeyd MEE Qe rint fmlsOf
Z0 Bldtshdlsj d dts kOB k: L Ohdh j ddesils! ls 00ctw.L
dzj dedets ] o d3j dgj dedj S OC dMmlssyded S d otsHtsMdzOB Y § dad W
lsHT fjtcotsets tsls o jten desfisd o t5H tsdztfin dasjc dsdzizead do
MCoOydd Ytylsd §sefmi ddMisdts My tsd LizsIsmw j Misde
nsLw2flse jdzdzr 7 dzgzyH. 1 Mddkzk ftodsHd 7 WOCkste
nOwLOCIkjtedL z¥ sMw Bd "52 EwLeodhsmis! v dfs dfysdsd |
MdW dydtelze sfqw COC dgj L O dh jdede" | ddzd MdzOets L Oh
BHA&ZO dL ROtOSkjtdMmisds COyjMmlseo® otH, sfftogeH j dzw e

42



dsets dMmf sdz' L s Oded WIs =[C frfdofusdetsifipls ' 7. WRjddk jtRtc i30 ipdsd  tH)B
Pyjlstsds { WW jClkso ofmjn ftdmikzlsmsokeshdn o MmtsjHj o
Stcc Odzd BissBH R BBl Misdteso Odedw . 1 tod MY sdy-L 59 O
sjded?2 ByjddeoOsls WdbsltstmdydsMmis! , ¢0O0¢ MmMifusimtse dz
HOo dzW Is! totsfyls d tOLoadlsd] ©WOMIsj dd?2, tBEMdse dzj dzdzt

lodHE Cdd®OlduimMédr Mt ddzsMmisji 2, Hdzw Misj{
t siisso MC OW B dZOMIs! , " OtOSIsjtodats BOdztsj € tsiled Y Mk
f Otcj dgd j 1dstisH ftoj HY 5 dZOGOjIs lsdesdlsj dz dets o rldptsC dj
dzr = d ctwbkzdzstser n eotH, Yt Mmdiswk € sisygd lsd @ 4 tc st tg
sslsj Misdtetso Odad v .

10 bkjtttedststedd t sMissoamMts?2 BdkOMIsd hduEslt to
dsfls 'f s st Bk o' gts o] fictse sHddhy dL ydmdzd ¢ kd
sjtwtedlsstedd, O IO¢CYj] B EZOHOs hdr EMlsts2ydo sfls: s
dtcjHd Mdzj EMlsts?2 ydoer °n ¢ Hirddaravtdgam[ 2z 96 B .tc OO ¥ ydijj lHz
C LOMBdzj degd¥ Clkdzt BkteO, des mBth s L Otej C-t5H3) gzl 5o C
dmtf sdz' L tseoRA@uantssptivufin3 ] . [ Hdzso o] di3j dedetsd dMf sdeg-L s9 O
Hsdz! desets d HokHBGd dese s tOMls jjdadfsH JfEsl$BjlsMisea zj Is

rdzv Wdbktlsj Msdtetso Oded™w dMf sdz? L ts9 Odzd MJ o34 dzO
sfrlsO WdCMdetsd Odz@ls Isdedhils o Mr sy j Mis! Mmd igv dz, ¢ tsdzd
Hdzd dgz Ctstedzj 2. stedlsjtedj d3 Ists€ fd ydats il 6 ¢ @) cz@zQ dizif 2
50% sl Codsttsdy. | COyjMmlsej C tdisttsd s GL Qfldgjdddg®
My W dz, Htsdzzyjdede" | © Hj-Rdzstcdtotso Odzdets? o tsHBf totso s

RMMmdzj Hseo Odzd IstsC fd ydetsls ¢ Ctozdzstser 7 oftH Isjte
slstsBtcOdzdz" = o d® dzj D0 FThwse. 4 | Hils@SsRrtfd G OL Odz
l ftwtsBOR cGctkzdidstsor 7 otsH, SlssBtcOdzdzr = HdzW Bdtslsg
smMlsOIsCO [5] (kOBd&dyYyO) .

b dOdzdL fodzkzyjddz = tjLbkd IsOstse BBl Middtctse C
B2 8 BpMBECtd 6OL B d ds?2 5 &jbedyujmMSdd &5 0LC
hdj bjdzHjdzydd. [Ibd3j yodztsfy! ddededtlzs jj HJ2Mise
esmisk Ctedy?2 (tedhmkzdess) .

[HEZOSC s Is¢ mdydetsmls! CGieczdzlstser » otsH B' dzO ftsB dz
fls Oded y s oMipfdsi?ls § ted f sd3sh d W dls #flssiCipls @ Isfy dae j H; o figlas| d3z O
VEOL OdzgdzO" HftcsBO O©fSH' 9orf HJjdw d&zOMm! MejHd f§tetsydn
otsH] dJdzj tcOdz' dg' = 9 jh jMmMse,  Ctbtstesd MEzHddd {f
SO @ @' dzts dzZO4 B A MNufstls | sLotsdw jls lsdzj fidsd 1 to
Esdzso Ot d3. 15 HOdd &3 Bdesetsdzj sdzdn  d ffdzj H 59 Odzd -
otsH' dL SBdZBHYO o MOddyy mohizlstses Mt lsdzsmw
o Msfitsy j oy Oded j daj bktsd ¢t fkde W Oltse, Mmdag H@E dss dts
lrs Hd&zW otH' fdls! josets dzOL d&zOYyjdzedwv ), or MsC O yVv

]l sHT sMisOdz! dzr = ftotse ~ROWOCIsjtcdL so Odzdfmy - € OFC
hgd, dts dzj bsShmdud MisQt @GR muspiglyd Wzp defptiusdeioL’ I o3

td O ydvw tiJHdMO &O eotsLHjAMIsead] ctbkzdzlstseor 7 o
hj2 vykefmkoeadlsjd dzsisd ¢ or MsC sz MtsH jtoy Oded v |
L dzOyj dzd j o/SHisdgztsls 195 .86 1t BL  d3j dz' O dpdzis =0 yifj SEJ@ d Gils j dzw
ez 3" = Gcokzdzssor 7 9 8SHOA. JHEZOSC B HAEZW o9tH S-L OB(

43



ktse o Yjdwn tesh jddw i dzORyS dg s HgR R st O figlg ¢
0,8 %6/ H®

ltcdetsHdy B8 Hdzv Bsh jddw ftoddz lsists M’dE/MBdy o
Cts o ftOCdS) d®Rjsfw fted®jte' EMfjh dsct of i sd
dzdyj MSsets MisMisOo O o tH e M Hyeljde)dsCeds] LdO ysiwj¥RjEBs ¢ 5
MisQ@a1®i32 ¢3, mdgy Mkzf j Myuods G104 2 § F[AuBd = f syo

Hioj Hdz) BascEtsdzj sdadj L dzOyj dedw ogd dzj eOcdzdL Oydd ¢
orhj sftejHjdzjdedzer 7 o BlstsBteOdads’ » dzORI tosEDOR. U
ydotsfml! MmMtdzjeosets MmO O [ 4] .

[fOfmdetsfyls: tOLodlsdw dzj ¢ Olsdo dgwr Istte ts § jsfigdyty edzlstfote
Motslsdztsh jdzd j 5 ¢ dzOodzr 7 disdzse: - dzstodH dzse s OOMsdzj
ddv. [fOfmdtsils! hsdsdyjoOddw ftoys ddsas? ot
otsd3 B ZO tftejHjdzj &z0 dOBd 5 o dzd y AR HOGmdrj o s
yo), tommydlsoddsdklz fft Wttdkzd t JdyOttHMO B2] . g
dzj Isded § L dz2Oyd dedw S tdzyj delstcOydd e dzOoadz' » ddese
dzdj fHtetsB otsH' dL SCtdisHyjos d MSoOydddds yhEls®Rtc @
MsBBzlssoME B2 o yYjdvrs Gsh jddy i Omdts oL @Btsy dz' d

v OB dzd yo

[ iy tsdksy jddj fkdSkts tlkBtttd fttse, -OOCI,

i} . . FRts?2 O !
rossr [1onaiaa o [JEE2 O/ LTonERne e
1 n [ &z$ d dz 1,624 s Ofdats
2 fMls. 1 Oc0Oj o fy| 2232 dzf i Ofdzsts
3 fmMls. [ Odzr ym¢ | 2085 s Ofmdzts
4 n. oStOfmdyr 2 [2,885 s Ofdats
5 Mls. mtdizlsts e |4,515 s Ofmdzts
6 . 8 0O0BOLMSC 5] 1,409 dzy 6t Ofmdzts
7 G. ] JjtodzesctcOf 1,894 dzf i Ofmdzsts
¢ J

30
20
10
0 i

SEETEg

-40

10

LN

S -40

-60
-70

-60
-70

OTK1I0HEHIIEe 0T KOHTPOIA. %
1 1 1
OTK10HEHHE OT KOHTPOA. %
:

M = \
2 3 4 s 6 7

1 1 2 3 + 5 6 7

Jnuua crebneii ®m JlamHa KOpHEit 0 Jauna creGneit | JInuHA KOpHCi
P qimt jLbd 5O Bdskjfmsdiss Oy cobdssor T oH |

lm osHMeddi3j dzgj dzdj W dltslsj Misdtetseo Odedw™ f ted j tgelzj d3ts
o' n oBH. [HdddB dL sftcjH]dvekdl | Bty zbty Of & |
dzdd ctolzdzlssodzRj loff'H d R HEsMisOltsydes o MsC OW o3 dzj t
HOdzdztsG s f sCOLOIjdzv ddzj jls Meats2Mmlseats dL dzgj dagf &5/ Mmw
Misdtetso Odedw y j dzOIlsj dz' dets ftoddsj dagj dedj Holkzm Clsdz szt
Mw Mtdzj Mists2 ydo ts2.

44



vstsC fd ydztsmls Gtolzdzlstser 7 otsH B' dzO o' W o dzj dzO 1
Emiss2 yd ots efd JjlsCRagimgussativuse fftesB j ) dzOdBtsdzr h dd®- L dzOy
ydd. vOSdds tsBOEESMNE, ¢ I51 Oddgslzaf s s ffilssdz! L s9 Ols'ts-§f ted |
o' n affEHizjflOdzdL Oydj Y HEWA JO 4 G/ H

| slsdtsh jdedd Mbdjbkmss2ydotscts tOMmisjddw Isjfls
ss¢imd ydesMmis! , SHABOSCt fHtoddijdei dzdi oBH'™ Btsda h ddzl
Bsy dz" B3 f sfdzj HiMlseadw dizd thtsdzsdzyj o OdedwY ff syo .

bolstster JIN&®BF Hzdzptcw Is MlsOh j et dOzydsets Mtsistekl
sjrarddudimMédrs MtejHMlso OdzOdzdL O otsH Y JHESDJd BEARMHT
fteso jHjdedd RddBdujMEtsets O0dOdzdL O IsjMmisdtelzj dizgr 7 o s

s dMBsC dzdlsj ©Olkter

1.1 j dzsbzints0)O OB jH O rH.j dBYtyj dzC © L Oh dh j dedzts fyls
0O Jjototst j2MC Y Omisa j{ ceijfifzdefyr . 1240.14. v. 41.

2.1 Oz £ s9pn sOLJ KO ssdzpdRTESEZSedwY s5Yyo. LY
Hdzw fMlskzH jdzlstsea o kL tsa. Yy OMmls: 2.1 Otelhtg adjj dzdpgts H oz
B UujMS et ]y dd® sfiazye vI1ffsfhlst®g 2004. 54 f.

.1 {uu Re-20R@203p0Oydmlsets §fsys " . Il dtsdzse dyd
Wdlsslstse mMdydesmis: o ilsdedl j dzd aft ls®Dddn Oded o B fistp fzdzd 2 0 1

41kt O ELZOW®.C 1 1 PyJo OISz dzstso " | 9o tsI
t siissoME s?2 tB&OMISd d dr oaddwWwddj dzO ¢ sSHIsBY dzj dac
P sdzz, v OCcOGcydsEHY jH jtoOdz detséts kdzedo jtemdlsjIsC

511 52.-2080f Ofdntse OV Qtydzyj delg b Qulzdzr 7 asjfiflsjOipl€ s0 b
OBHOR. [ JIHdCO dL d3j tej dzed?2 G ted@dP dzle JstcfYF S d 233 d3d |

6.RLEyYyJdd] d ftHBBt Mtsdzj EfMmMists2yder a MmJ @ M A
dzdWw dzO L OfMmtsdzy dadz" = f syoe ORi] td Hoalsiflsg nddz@w Rdz € fip p dz
Mise j dzdzOW Bstec OdedL Oydw [BI jHddzj dedzr 7 1 Oyd2ded [ B
Mzdz sOydd d dJdedesoe Oyddo. 1dh¢j¢, 2018. 23 M.

45



uvrs 615.838.1

ARYI RSIMRIRY[HSOC MOt dsu(tREURSO Ltcrrl3am Juf
sut ¢fJRLYESRM [1It t(r8#}UVIY\RSR 1O [HY
1 .- . 14 Otc Odadzd.Cotsre JOH\B.te.tspf, Z dzz H 59
COWjHEBO WdLdyd MEts?2 ¢ Jj sdte@Wddi,” RUN&EdEE O dOtz
Sydese s W jHJteOd desets kdzdoe jtemdls IsO,
G. [ ddplas=ialz
nnbarannikov@sfeduru

PHYSICO-CHEMICAL CHARACTERISTICS OF MUD SEDIMENTS OF TURALINSKY
LAKES, REPUBLIC OF DAGESTAN
N.N. Barannikova, Yu.A. Fedorov, N.I. Luludov
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Abstract. The ecological state of mud sediments of the Bolshoye and Maloye Turali lakes in
the Republic of Dagestan raises serious concernsientsic circles. As a result of uncontrolled
human activity, water bodies are polluted, their hydrological and hydrochemical regimes change,
which causes a widespread deterioration in the quality of therapeutic mud. The bottom sediments of
the Turalin lales are classified as curative mud. The report presents the results of studyipg the h
drogen index, redox potential, density, moisture, methane and sulphide content, which indicate the
degradation and deterioration of the quality of therapeutic mud.
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tom sediments, peloids, Russian South.
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Abstract: The change in Cu mobility was studied when diatomite was used in the soil of a
model laboratory experiment wittombined contamination of Benz(a)pyrene and Cu. The tendency
to increase the number of loosely bound compounds (exchangeable, complex and specifically
sorbed) during soil contamination is shown. Due to the high sorption capacity of diatomite, its use
has &d to a decrease in the content of all mobile Cu compounds, and, consequently, its mobility in
contaminated soil.

Keywords: heavy metals, polycyclic aromatic hydrocarbons, combined pollution, mineral
sorbent
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Abstract. The article describes a method for environmental assessment of the quality of ri
er water in the upper and middle reaches of the Don River and its tributaries in the Vomnezh r
gion. Used combinatorial specific pollution index (UKIZV) whose values allsviouvater bodies
by class and category of water quality, as well as serve as a basis for planning water protection
measures and the creation of a data bank for the national river monitoring.
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Abstract. The effect of high temperatures on {®perties of promising sorbents, such as
glauconite and wood biochar, was investigated in the present resBarchar was the lease¥
sistant to thermal effects, its intense degradation proceeded at temperatute® 89 C, t-he de
tion of glauconith e gan at the temperature about 875 AC.
thermal analysis was 4.72% and 96.12% for glauconite and biochar, respectively.

Keywords: biochar, glauconite, sorbents, simultaneous thermal analysis.
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Abstract. Tendencies in the citiesd air poylutioc
namics and structure at thermal power stations. @tdRhe main source for large cities, and GRES
are for small and mediwsized towns. In 20% of cities, emissions from fuel combustion are more
than 70%. Pollution depends on the capacity utilization, the fuel balance structure, modernization,
cleaningsysems. The gas generation contribution to
their total capacity; the coal influence is 2,7 times more and is growing in recent years, despite the
high level of cleaning.

Keywords: urban ecology, industrial ecolpgfuel balance
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ECOLOGICAL ASSESSMENT OF URBAN AREA BASED ON STUDY OF
TECHNOGENIC PARTICLES IN THE SNOW COVER
(ON THE EXAMPLE OF YURGA, KEMEROVSKAYA REGION)
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Abstract. In work providesdata on the material composition of the solid phase of snow
samples, as well as the spatial distribution of particles on the territory of the city of Yurga. The
sources ofechnogenic impact and areas with the highest technogenic load have been identified.

Keywords: snow cover, solid phase of snow samples, technogenic particles.
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MATERIALS OF THE COMPREHENSIVE ENVIRONMENTAL SURVEY OF THE AREA
OF THE TERRITORY ON WHICH IS PROPOSED TO CREATE A SPECIALLY
PROTECTED NATURAL TERRI TORY ARASSOKHI NSKO
Buzmakov S.A., Sivkov D.E., Sannikov P.YDziuba E.A.
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Abstract. The summary contains the materials of a comprehensive ecological survey of a
site of the territory where it is planned to create a protectecbhtba Rassokhinskoe bog. The-te
ritory has a high conservation value and deserves to be awarded the status of protected areas.

Keywords: complex ecological survey, protected area, swamp.
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Abstract. Humanity is faced with evesharpening contradictions between its growing needs
and the inability of the biosphere to provide them without collapsing. As a result;esmriomic
development has taken onettcharacter of an accelerated movement towards a global eco
catastrophe, while not only the satisfaction of the vital needs and interests of future generations of
people, but also the very possibility of their existence is threatened. An idea arosevi® tteéso
contradiction on the path of transition to such a civilizational development that does not destroy its
natural basis, guaranteeing humanity the possibility of survival and further incessant, controlled and
sustainable development.

The network of gecially protected natural areas is recognized as the basis for sustainable
development of the region. The modern network of specially protected natural areas in the Perm
Territory needs to be improved due to the greater representation of natural aesestréht state
and priorities of the geographical formation of network have been determined.

Keywords: sustainable development, specially protected natural area, ecological problem.
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LONG-TERM DYNAMICS OF DURATION AND STABILITY OF THE COLD PERIOD IN
VOLOGDA
Bulavina E. V.
RussianState Hydrometeorological University
Saint Petersburg
ekaterina.v.bulavina@gmail.com

¢ dzdzs s Oy PMMbBsslstej dz0 dBdets 6 sdzj Is dzgw W HddZOBd SO dL
sCtdyoddwy EmMbs2ydotets ntdzsHdtes § jtodsHO, 0 Is
[ Oj sw dqeyjdEj@zdw Ekfmlsts2 ydossmlsd RdzsHdsets f jtodsH
2020 c6. ftwotsHtsdydlsj d dsmis! fodsHdtses §jtedsHO
ftcd {Istsd3 HOIO dzOMisky dzj dedWvw ~FRtsdzbHdsets § jtedtsHO
5 C SAHpdiwdzO B tsdzj j teOdzdzed 2 . lrwodzjdets ko jdzduyjdedi
fjtedsHO M EMts2yder &3d lsted yoOlsj dz' dzr d&3d Isj &3 j teOls

sdzts yjor j ficsetOdzy dlsj dz' datsfiyls AnsdzsHdsets fJtd
¢ dzd 3OIs O

Abstract. The longterm dynamics of changes in the time of the beginning and end of a
stable cold period, and its duration in Vologda, is considered. The estimation of changes in the
stability of the cold period is given. It is shown that in the period from 192026, the duration of
the cold period is reduced by an average of 3 days over 10 years, while the date of the onset of the
cold period is shifted to a later date, and the date of it§ éacan earlier one. An increase in the
number of days with thaws dog the period with stable negative temperatures was revealed.

Keywords: duration of the cold period, thaw, climate change

[ sdze sfyte ts Yy dats § fsor hjdedj sj B j tOIszter o sL
ftoswodweh jimw o orMmMsC¢drs hdslsOn [ 4 Ptcd lyp tscfifdls
sj BB j cOkcdetsets toj Y dBO. [ Olsr EkEfmMs2ydesets f jtojn
M Hkzeddd tjtfJjtde d3d L dzOyJ dedvw o&3d ( 5, 8, 10 A
nOtcOCIsjtedmisd S Odzd . 1 jtoj - BH Isj B j tOIskzter 9 tsL HIz
Etc] COsdesets MsMmlsswdzgdw otsHT  jets otLHj2Mlsoadj &3
stsds ydmdzy d dO BJetcOYdE 3L .0Occwsdzdzy s dA dz® Jf glzff s ¢
sCtkyO0sh j2 MjHj BOS i BECOL"908ls blsjtfjdd, ¢
slstcd yoOlsj dz' dgr = Isj B j tOlskzts. [slsjfjdd HBMOIBY
d dzls j dzd o dzts § Is OW dzd J Mdzy Y dese s If jscefipdsmdas j  , f sHO &
LOGtwLdzdIlsjdzj 2 O e jtmndesis! fHtsys™ d o© otHB] O3
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) &ZzOMmilstswh j2 MlsOIls+ | dmf sdz’ L s9 Odzd My d N d Hdzj
Mtej Hdz] MElstsydz' = Is] B J tcOls Rtc QA dasELHHOEZ ALED dfQ  tefitflds@idz iy
dL &BOmMMmMde © HOMIA R 1l]1,RRQ [IROC Y] HOdzdzr j A ddzd OdzO
cl sdzsetsHMEd2 AL fuwe.

Il HOdzdzts?2 tcOBtSls] §fBH AtsdzsHd d@3 fJtcdsHESA  SHt
HOIts?2 bEmMbts2ydetsets fjtejrntHO YjtejL OAu o Msttsd
9 4 Mdats 2 . t OmMyYutbo sk®ls fRHMBIESHO Mtej Hdz] Mils sydaes?
ftetsdL © 5H d dzipw i ts 3 sBH Iz ¢ . 1. AJHEBtetso O [ 2]
ftcjHMIsOodzjdzr o© OBARJYy 1. 1tH wlsisjtfjdr v f tsdzd c
OAe d o"hj 9 Isjuyjdd] gHEtesH dcwts]L$ sedzn®. (st
BOC I BOdz! dets?2 Isj B jtcOlskztes?2 O 0Aw o fjtedtsH s
sj B3 j tOlskzter o Mbtstetsdz tslstedyOlsj dz! dz@ = L dzOyg dzd 2
fsdzsy dlsj dzt dzr = L dzOyJ dzd 2 .

v OB d&ZdyoO 1

MOLOC | cHEyldscts § jodBHO (5 HDdddBsidBsek) lsj s
(19392020 c¢¢. )

ltosHisdzy dlIsj dz! ¢ 1 Oy Odzts stsdzi y
| Bqdd BOC]{ xge | Bd dz.| BOS{ xpe | G | o5 dz| OGS
81 | 189 09.10 | 1812 02.03 | 27.04
53 | %Y | (2007)| (a993) | OT1L | 1451 1976) | (2006) | 9204 | 108 | (2020) | (1981)
Viod o3 Wb Hdzj § LidbplsyQddedQtsls dats j H ozt ¢ dgtf dzgf dg@ giz! oz =
LdzOyjded?2 EZ2SOLOdE cetsH', o Ctbtste’ j tsdzd dzOB dzt H Odzd fy?

 dzv  tsyjdSd dL dj dzj dzd 2 Cdzd BOIsdyd MS dn Ot O¢
tcOMMmMdiisistej dzr € tsi W W dsued] jdzzlD  oded] digjj Xatts Gots B2 HBG d . .
tod Mz dz$ J§ 1 fYtej HMIsOo dzj dg oW H T O dzts &30 dzd 2 HOIs  dzC
AntsdzsHdesets f jted sSHO. s BBOZdd R OLOSCISjtedmisdsS Rt
fjtedcHBROA06d4C.

1 sdzlz yj dedz" | telgdcda'? dat gzv s csHtsdzy dlsj dzt desfisd = sd
H dzw HOIs d&Oyodzd d etdyoddw MEOtyg mtzg dp MY td d
(p < 0,05). RL tdMmMkzdtO 1 o dHdts, Ylsts  tesH dzy
ftod 3 tedets dz@ 3 Hdz¥ QOO 100 WRHEE® tshftfcficH] tsHs@3 dzOMils z
2 Hdw LYy LO HiMwisddzjisdj, o MmMetr yjtejH', |
ZzO BBdzjj w©WOdedzdj Mes¢d dz2O 1,5 HdgwW L O HJMwiIs!
dzj o j dzd ¢ Hdzw ofMmjrn OtkE YCOL O GsDIsdylded yj MS d
HOIOM®Bd dOyodzd d sStdyOddWw-0 ~BezsHZscFEME Yy tod g PIs
Btsdzj J t©Odzdzi 3z tsC tsdzyOdede mtsdzsHdzses § jtedBHO fted

stsdazdyj Misets Hdzf 2 M tsisksdgik] iz & hisfasizy &d mv2y@dg 7
ftcj HMIsOodzj des o IsOBdZdyd 2. RL IOBA&JY"™ 2 o dHdt,
Bisdz' "dj L dzgOyj dedv MmlsOdzH Otclsdetsets tsilsC dztsdzj ded v, d dat
Catstedls B YtejLor yoy dats?2 dL 3j dzydoetsmlsd L Istses ¢

gl Misdyd MSd L dOydddr J dzddej 2dz" j Istcj dgH'™ H dzw
By MYyde Sl §lavptdsvdg oy O dgy MY yj o, dzO
ftcOodqdzts, ftodmatsHdlsMw dOyYOdzs d Ctdzaj y rtsdztsH dets@ s
slslsjffjdi2f jtcdsH M wWdgo Ot 5 BOwls, O teslsd o, 1
(dOdetsdzy § ®lsydlsdzdets IsjdzH j dzydw fteswe dzw jilsimw Hdzw
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v OB d&ZdYyoO 2
f detsetsdzj sdedy L dzOyd dedvw ydmdzO Hdzj 2 M tskIsl tf detdas ¥ O
(19332020 GG. )

v dmdz fdm¥y

H dzj 2 X XI Xl | [ I v
Xt 2,61 9,89 7,43 4,65 4,60 14,03 4,88
E 3,75 6,84 531 4,33 5,51 7,30 5,97

[ 0S¢ 16 27 21 18 21 31 25

Vted Bf WRdztfpd v odzj § LidsfQddadQitgls dits §  SIs € dztsdzj dzd J ;

l OBl [ 3] Hedes Isth f (6 §izh fetkfnted e S tSdzsHdtsets
odHBdL 3 dgj dedzr 2 S OLOIjdzr EmMs2ydetsmisd \"®&dzsHd
sfdzeseo ] HOdzgde" 5 fsCOLOIjdzj?2 B'" dz BStejHjdzj dets f s€C
(s), tOmMMmydlsr o0 &i3r 2 Mdzj HEkzs hdd3 tsBtLOL 5d3:

0 ——Pprnk)

CGHEfdYtotsHiBdy dIsj dz' detsfyls! A tshdsilpdiipdies  fH]digid?2ts HIP |, S IHI0gJ 12

ltcd OBMtsdzt sdes EMlsts2ydotsd mntsdzoHdsdr jtedsH]
dMmMdzd o fodsoddzg dL HAzj2 ~tdzcHdtets §jttdsHO dzOB

dtcjHdzjJ] Ld2Oyjdedy ¢ 0OLOIjdv EmMlss2ydesfmisd =
fMis OdzH Otcls dets 3 Uts Is &€ dztDdzj8dEdef [ dzw otej d3j dzgdztscts  teW H O
tcOMMyudlsOdzdetses L O HfitdsH M 1939 s 2020 G6G.
mMded ) j ded v EfmMlsts2 ydosfisd 03B dzsH desets f jtedsHO (R =

vsOCddz tSBOL tsd3, 5B dzOtclzy j dzO Isj dzH j dzy dvH ditsdg jtsdz
fiJtcdsHO M Emlsts?2 ydo 52 slsted yoOlsj dz' dzts 2 Isj B j 6Ol
ftesHsd dlsj dz2 dzesisd HOdzdzsets §f jtedBHO HtcjoarhOjls 3
sMjdedzj e6ts fjtejrtsHO € ltedyOlsjdz dz" d3 Isj B j i58OIsz t6C
otej Y COC o jMmdets? f jtejrtsH §& EkfmMsts2yder &3 fsdzsy dls

Il rwodzjdg@ BBdesetsdzj Isdedy IsjdeH jdzydd duL d3d dzj dzdw  yd
HOIs 5 Matsj?2 dzOftcOodzj dzgdesisd f tsBh dd3d Isjdid j dzyc
slslsjtfjdzj?2 ldij yojkmw o fjtedtsH iy wdzo Otew s KOt
Edzj dz h ©Oj smw . [ dzv tsClswpteWw d HJGCOBEKW MIlsOIsdmisd yy
mMdzdy J dedj EfMmMls2ydetsmisd rtsdsHdses ffjtodEtsdBmn( ik gzozd
sBh j2 ftosHdydlsjd desfyplsd f jtedsHO M kMmlss2yder dizd

s dMBC dzdlsj ©Olkier

l.odz CMOdBH et o O . caqdzt OL o Pgdd dMOdedy d3ZOMM( ¢
Milstsydets?2 Isj B j cOlskzter o tsL HigASQ tsde sWsdzdwyj i€ af @  tifis @
d Brehjets dwauuwt (TTTR) & t[jydfjds Istastfipisdiz 20 : tc jhing &t ]/ /
temperaturgg r eci pi t at-i30 n HEE Gdy Cdzd J

2.l dzddetsoa @ f jIstsHT OctetsC dzd 3OIsdud MU K2 : 58 O o ts I3
IsJ 5dL¥DisL,5 21 .

3.1mMjeoaO® R. 1., [dwodfm 1. [ . RL®BjdjddY o
lstelznur 1200717 . 5%6 . -116.1

4.1 sC dzZOH B tSMtsB j dzdetsmis W n o WA 3OIs On jdz0] tsQ veded] Isits
Tf Mo 0O,920R0.
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COPPER INACTIVATION IN HAPLIC CHERNOZEM BY ADDING BIOCHARS
OBTAINED FROM DIFFERENT RAW MATERIALS
Burachevskaya M.V., Bauer T.V., Tsitsuashvili V.S., Lobzenko I.P., Barakhov A.V.,
Pogonyshev P.D., Minkina T.M.
Southern Federal University
Rostovon-Don
e-mail: marina.0911@mail.ru

b dedzts Is ORYfiffydzj Hiso Odz MEsMisOe fsHoadyde' 7 Mtsj Hddzj d
Ny jyd¥duj MSd MmMAes dftstupeQdzditH)j ! detse s S lsO € OF
ftoddsj dzaj ded j &3 BdtsyOtetse, Ytodzzyjdeder 7 dL h jdztizn d toc
ydw S kejddujdd® fsHodydshisd KjlsOkzO - L OCt
sde Oydd L OGut“srydef detdfisif] daaf d B 5 YOt O, lsdij yd dets [k d3
Cu J1dsyOt dz0 tsmdese j COC M jdzkzrd tdmMO, IOL- d H
detsfls: ftodd3sj dgj dedw, B dZOEtSHOtY dm Mddz dz"@ &3 fMsteB yd

sdzs yjorj fipaebalQudz’ § MtsjHddej defy ek f 6 usOMOBdtskze

Abstract. The composition of mobile compounds (exchange, complex and specifically
sorbed) Cu in the soil of the model experiment was studied both under contamination and with the
use of biochars obtained from rice husks and wood raw matdriegendency to increase them
bility of metal during soil contamination is shown. The process of inactivation -ab@iaminated
soil during biochar application was studied, and a decrease in Cu mobility was noted. Biochar based
on both rice husks and wd raw materials has shown high efficiency of application, due to their
strong sorption properties.

Keywords: mobile compoundssoil, biochar, rice husk

l o jH]jdgoOmsswh jj otjdiY dMmMmdzj Hise Odzed | df-tctsB dz
sOd3d teOL dzd ydets?2 JtedtesHT oM B3O OCIEZOdz dzs o to
oLHj2MsadwYy ftesHkCIstse Isj - dztsfcjirizj,L OV edzadv wishiftdde zdg O |
stsds Hdzv tOMmlsjded?2 d ydoetslsder n, ftod L dzOydlsjj-dz’ dzr
tcj nBHYWISHO L BOBHBWdYE N dR ojhjMmlse. [ Odzdz" 2 d3J Is O dzd
f sdzdz® sOdzlstse ff syo t tsfijlstdshtdsEHsR" jts BfigtOudnaisiddzld 1 Ofij 4. ts ) s E
dets?2 dBBjtey JhddtsBddzdL s Ols! LOGwLdYENd] ofpbjmise
Mt detsMmis! o M tefjRILjte®edssIgs GntefjHs sHsSd HjIstsS MdS Oy
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dmf sdz! L soe Oded j @3 MtsteB j dzlstse fodosH et § tomfMmn 5y
dzj ded j &3 dzOkzyder 7 dMmMmdzj Hise Odaed 2 .

1 dsyOte wodzw jIlsfqw ftstedfmis' d@s B OIsT d3 ke dgpctsH 5C
@z yj dzdzr 2 B el edgd 8PMSC 2 sBwOBBLCd SttcOddyuj NS s
skkfMizlsmMisodd SdMizstesHO ®&OMISHB QP dz! Hzts B2z OB 5 tc O tets g L
aB3r hdzj dzgdzr 7 GlrHEEGSeS § Ll&J2 5 ~O0ttOCIlsjtedMmisdly tOL
HisMis Ols sy dewz! [L6 0. Odr]fijf H tej od]j iffdla ftztoe =W O wjdiyls of jtOdzlz u j dz
@ Msftewy jds ) tWHEBH ISttha s P dzts ffl6)R 1 dostbds] dzdz'
wdzd d o tsis izl e Gl lasjlsdzd | Cottcltdigdwtnii® s dzi o MR ts Gz dzts iy ls !
(ddd 20%) . 1tod JhfctdsHdd®Pidadfi 8, Ists®FS I » s tsay dz
ydotslsdatso sHMlso O Mkh jmMsekjls todm¢, dnpWjiflsaz 2 g MM

ddzj HEzjls Bl&kjildls:, vyt o COYHGHE tticedtds,
fesfubsgded Jdscts fMjd MCsaisLw2Iflse j izt §f tetsH Iz
Yyj M sjHasty f jtojtcOBBISCd, btejBks hdn t©OydsdOdz dzts
L dzOyd d3r = MmJ dz¢ M CCrzrdm visiz@ef s b fi) dzdztc § fis Is A Getdfigis © asE sC @ to s
o sBMHO HOodzs MISOZO 90Oy dets?2 Isjmdedud MEB2 d JEdzsE
LOYydv tdmtsets?2 " jdzkzad ftejHMsOodv jls MsB?2 OCIEC
{ smMidd (stOmMdsHOEMSd?2 S©O2 d {sihlstse S Ow fise dZO
fsdzjusfw o Rt &2ffEstsdg

g sflgfMF sBdus2izomfr , Efdssdw §dtosddL © weo dwe s
odzdw e hdddd dzO fots2fMmlso O sz yOj et ftesHEZSISO, I

fstedmistsmis: [ 3; 7; 15; 16] . RLtcO ldsHtEa, HietsDadjj ttsds s o
dIsmw BIBBRBOMMO o fdqsddLdsd ttj OCIkstej, GLOL' 9 O]
[4] . uvOSdd tsBtOLtsd3, odzdwdzedy BIBYOLLO dzO ffe 52 fMls

fmd s jotcotdnfj toj M- sz C skzter d MEBER®EBO jnmdsts y &t ,tc j
S ted HJ dpip isfafiiz’ taly | o3 d  { ff tizts ez v @&

lrBtste N jdzza d tdffififCOs Higests G J ) ldzy jIztfG ez o ip Higlsfydets ¢ ts
SO tBEkzMmdzsedzj dz Isj d3, yYlsts 1 Istisls RHiEgfgds e d@chids odimtE; @shilpldsts
MCts?2 tBdkOMId. RMf tcdtsa@dshise 62 ¢ § § dz@Ts] diaffdis LS ofrfizts
tcjhdls! ftesBdzj Bz dr bklsddzdL Oydd d §tsdzkzyjddw orf
fsys, L OGtY L dafisdetzOclzdz®izg j dz' d3q

Ajdz2  tei@pBLddsydIls! o tsL dztby @etEldf ' L Qale©Cusdzj dzdztsJ - f sy o
ddd BdtyOttss, fodzkzyjdds » dL tOLdtsets Mmrt: w (hj

[BI jClIsr d rdggvis s OC d&zOH Seds  dgfH jlsd® dasls B d e O dzfipw o
020 MmMd3) yYdtedesL j BO tsB ' ¢ dedmpici Chegwzelr I Btc BStOHAC S TAEN GOt
WRB, 2015) vyjdddddscts EyOfMmlst O, d&ORBHWHN jdiMY oHO
RfMMdzj Hizj 3" 2 BBLOLJY ftyer Befdz@r® e d figdzj pili =P ddzd
7. 3; 48. 1% WdLdyj MSBs2 ¢ dzd dz" ( 2u80.Mmas%f Wddp@ dHg O fifg
HAOMj Istetsds <0, 001 dsdg), MBH,jty Odedj i@ Othyj NS HeC
fsyp36 mft+)ACc

I f§d&OomisdSor j jiCtmisd fsdjhOdd s 200 ¢ ft
wyjJd <€ 2 dds, HtsB Oa dz¥v dzdCu.o tsrHslz @d secdifiglisje ® dzdz@zd I tc Pls ©
[2]). vitejL 2 &imMwvyo fsmdj LOSEOHSH f' O o L
flse j Mt jdsO osdsmddd BdsyOts. R dS22BAAN dJ¥ dpffidssini
detsdz e jih jCdafudj.mls o j B rndsfietfBty ddzlsistho @ dz EJFHtEsSW O s 147 5 HOsL
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fj dz MECBsEts ABLWAMa O (hjdzkzad tOpfis@)tddCas®Risdz®EGd ¢ | )
Slsh tljshdtsets Rl W2 fplsdy tHic ® ') Id Ot G844 of) , Big H jute)
ded jzdg dzj Wzlp H @34 dzi § 8-PE)] L (eWsHtgds@ dz2 [ [ [ "RIVYOMst) (B
dzd dzts fMtcOo dedils: 1 WWjiCldoadesfpls: dr Hj2Mmlsadw.

{frls BT d&z LOmsyjd (s Mdstee j A §HBYs &I B L) |
2)Cu660 (ftysO® M odzj M dzdij6ds Oz jdscOLAEE)0;0 +3H)E % B § 5[ P
4)Cu660 + 1% BECBEBAWO+ 2, T B GUSHDIL S 2, ;5 % )EU syOte
660 + 5% BJBUHBHOO +Z (5% 8B)J s YOO [ - [fHiolds tstftctmbssoifdsHy dho

[ dzv  tftejHjdjddY djftesyddso id sy dgzdetdcd thy dav dzdz
dzj dz' A PlstcOC ydd, fsLotsdvehd] tftjHj ®ddsdEsd] Az
Bz¥Jdt (¢¢1) M pH 4,8); Codifdismd § Vsl (s
Crve o ¢¢64 fm pH 4,8 d ¢¢1); Mfjuyd¥iduiméP- Mstes
BB L SUdsfe @K dz. HCI d 1 dz. ¢o¢d1) [11]. wlzdsdBOtcdstsy
Mydud¥dud mMéd MmMsteBdtetso Odzdz" = MsjHddzj dzgd?2 §tej HMmls
fsysj. dBHjtyOdd] BjlsOzd&ZO o 1+ (MistcOCISOR B dzts |
N Ode€yo f sYUejH jifv dzd-v delf HAS Sy da delsdz” A3 d3j stsHtsdg -y
stetsMS OdZOGY¥ MAKC

tdLbkd s®yj MoHCuey Qpijge Hizj B2 ftsyej fstsise |
Hytey Oded®s o yYJjtedetsL jdBBOR d dzj ftejorhoOjl [rg-[10]
dzdQue yjtgdsy GB'" Cdetso jdegdetsdz dzad Htojor hOjls 2% tsls (SE

vOBdZdyo 1

HiSHJjtey Odedd B3] dede” », SCBBBYdzd CMde = d @Quej Ydsiwdoud
BsHjdz detsets s sO, &/ ¢@

4B jHddej dedWw d3g Is

| Od Odis myjyquq {8 dJEF
BBdSJdZ$Bd3Ud249thGBdthS 1 Odzd § ,
¢ ts dzls to ts dz 0, 7Nd 2, 4KN0 6, 2NO, 45, 3N

od

Cu(NO3), 59,5N 64,
CuNOs),+1%B d sy Ots| 34, 8N 46,
CuNO3),+1%B d sy Ote| 26, ON 43,
CuNOs),+2,5%8B  syOtf 2, 8N( 16,
CuNOs)+2,5%B  syOtf 2, 6 N( 14,
CuNOs3)+5%B d syOte| 1, 2N( 10,
CuNO3)#5%B d s yOts| 0, 7N(q 9, 0
“ish dBCO Mtsj Hdzj 2
“"TBdtsyOtt dz0 wshdese j hjdzad ttdmo
TBdBYOt d&ZO Mdtsej Hijo jdsets Mmr ! W

112, 8N 712,
89, 0N8 730,
71, 2N§ 741,
46, 2N4 734,
35, 8N3 746,
29, 0N2 741,
26, 8N2 728,

= N B0 O~
o 2y 2y 2y Zy Zy 2

Ol Oo|lo|o|o|o|o
2y 2 24 2y 2y 2y 2

1 tod o dzj fj ded dCufgts jfHsdudzjedzdf2te s rn sH s k2o j dzd uJd dzd
RjlsOk&zO, O kOS] BB®Rjdd 7, StBfdjchd 5 - MY
dzdGu o Codfdzj CMde » WstedOR Btsdz hj, yjd o tsB B da

sO¢ d o dzjLOctew L dzj dzgdzsd3 sBtGOL Yy, fHted LOEWL
kOdzd&zO® ftej HMsOodzj dz¥ o thdseodsd jets My jyd¥dyuj ms
LOGtEWY L dzgj dzgd d ko j didRydiplijtisifped ofs lsditslig ohls | dz' dzts j@ -MtsH j |
dz' ° Vitstedgj dzdz’ & (2O 6%) d St&fdjShmd & (dO 4 %) .

96



]l dzgj L OGtewW L dgj dedets? f syoe j Chdpj ffotsts wpdet8 j ffasv 1f@dz'j tofy
MCdd ojhjmlsasds. | ks otjd" $0OC &O L OOt bd-gajizdzdat
ydoOjlsmw Ht 9% (lOBd 1). [jH! d&jcCt MoOL'™ 90}
hddidmw o or MsC 82 Cdzyj dzlstcOydd o o jtondaj &3 Mdzts
fsHIsSe j ey Hj dz0 15 CLEdBRZEfgdds odgts frpls s € & L dzO Usjddssi2ls € s
s Bj OO f1] StecOddyjmMSd®kd &dcOdHO®Rd [8; 9; !
M jClte® focdshjddy (XANES) §s60LO0d Afitdbpdie]!L
dso " i3 CdMdzslsORd tHtsys oL By ds BtOL sofPd@s]j
ydtdedz & S j &Olsdyr & St dzj Shise [ 14] .

lted odzjfjdedd kZcedzjtesHdMmistsets MtsteB jdelsO® o L O¢
LOd3j Isde" § dL d3j dzj ded™W o MtsHjtey Odedd d MmtsimisOej dzj{
fp edzijMjdedj 3 BdtsYOte® tslsd3j YO § bpy dednzd oi3d 2@ gzdz@ s H H
fpded » § dzd § § tOwe disjedatsidsdf’ ~-8 % ts e Wis Atz B¢ M dB %, Winskeid3) ddkO
UiMSd Mbtks d telsdW.dzdw & a0 jddzdj §sHo dy desflsd ddsj ls Oz
jd HsLT odzjfjdedY bkcdzj esHdMmstsets e Ndzdd 6 €kls @5 @
YOt ktotseo jdz@ MsHj toyCOdad VY tsp ol za@aizn]l Weastcdlsdzy f syo
ESOLT 90jls dz0 M shmeedshls! foddjd' | dses Mees j dzk
BjlsOdzdz d bkdjde hOls! jcet d&se dfzs Osudply dzlssd Lf GE-OYL LOdK
Ckes 1 WWJiClsdodesMmls! ftoddij dgj dzedvW dzO L OG oW L dz@ elzdzts 2
dzdGu, fodzbyj ddesd3 fted odzi Midedd BIBYOLO dL " j dzkznr
Bisdzj j 2%. [HdZOSH, dz2O dzj S t5lststeCul toaf O tedndf delst® il - tsto O
9 jfMdzses BdtsyYyOte® B dZO dedy j. 1 BiMmlkdi M Isj BO- ddzOS
Y ddedets?2 fted fteddsi dzi dzgdd HtsL™ 5% BdtyoOtO.

vsO0Cddz i@y O ded jdzj L O towW L dzj dedets?2 Htsyej dzj
LdOyjded?2 [r1rs d VYWousedssis) dgecs oweyr CHdde j dzdz” RS- o SH
jJHdgjCiledz?2 BBdzj j] 2% Bl tsBh jets MtsH jtey Odedw. jted L
dzd ud ded j tsBd3j dedz’ n, CBBYdzj SMde" = d MY juydvdud Msd

| ZOEBHOEY orf MBC K2 MEis QPEORE X i i tof g des gy §
ds?2 fsys) KoHjd dses sfrls0 fodoj &sClS o &6 s do
hjj Mmddyiddj fosHodydshisd djlsOdkdd dOs d* H Odtsf!
(fsdyj dedzr 2 dL M jdzznd td MO dtsSHAE | off fisibss el ldo
o0ydd f§tsHodydr Cuo Mmts Orededz) digf Mzdztsdz yJ tedetsL j d3d (s OL
CWWjClsdodesfmls: Br d&zO §&SCOLORO kyj d2O HEL jO4 od
dzdw tBd3j dzde' 7 Wtstcdz d3j sOdzdzO o ftsyoej dedyj ktotse daw

RMMdzj H sofOdAdd] d@ ™ fted W ddzOdemtseots?2 YHSHHJjY ] &
2244 . 20 20t.A57 R -B230HEEls O

s MBS dzdlsj ©Olkisr

l.idedd dzdud MSdJ destediZDIGd o) tai\H J 2z Hzis7 .H2S0f4zIm s A3
(lrs) mdd3duimSCda odnjMmlse o floysnj. -0400d0c6d M dzd Bt} ®)f)
ZOHL ste. 2006. 15 M.

2.1dedg dzdud MCd
ydd (Jfrs) ~dddy
sStcj B dzOH L 200

st BOlde ™ 41 Rlkzfls@E1J0-08dzy,

d
imédn ojhjiMmilse o { ts5ye0d-01My d ctef4 el ud
6. 10 f.

97



3. Ahmad M., Rajapksha, A.U., Lim, J.E., Zhang, M., Bolan, N., Mohan, D., Vithanagel &&,
S.S., Ok Y.S. Biochar as a sorbent for contaminant management in soil and water: A reviewdd Chem
sphere. 2014.-33:3:99. 2014. P. 19

4. Al-Wabel M.l., AFOmran A., EINaggar A.H.,Nadeem M., Usman A.R.A. Pyrolysisnte
perature induced changes in characteristics and chemical composition of biochar produced drom con
carpus wastes Bioresource Technologg. 0 1 3. = 1 3179. P. 374

5. Formentini T.A., Mallmann F.Jo.K., Pinheiro A., Fernan@eV.S., Bender M.A., Veiga M.,
Santos D.R., Doelsch E. Copper and zinc accumulation and fractionation in a clayey Hapluddo soil su
jecttolongt er m pig slurry application [/ / Sciede of

6. Hunt J., DuPonte M Sato D., Kawabata Aoil and Crop Managemer2010. Dec. SCM

30.

7. Kumpi ene, J ., Antel o, J. Brannvall, E. , C
W=rel |, L. I n situ che miconmminated sdibield denm@astratiomsnando f  t
barriers to transition from laboratory to the fiedd r evi e w. Applied Geochemi
335 351.

8. Manceau A., Matynia A. The nature of Cu bonding to natural organic matter // Geochimica
et Cosmochimicacta. 2010. V. 74. P.255B580.

9. McBride M.B. Reactions controlling heavy metals solubility in soils // Advances in Seil Sc
ence. 19847. ~10. P. 2

10.Minkina T.M., Motusova G.V., Mandzhieva S.S., Nazarenko, O.G. Ecological resistance of
the soitplant system to contamination by kgametals //Journal of Geochemical Exploratio012.
©123.14B.. 33

11.Minkina T.M., Mandzhieva S.S., Burachevskaya M.V., Bauer T.V., Sushkova S.N. Method
of determining | oosely bound compounds of -heav)
226.

12.Mohan D., Pittman Jr. C.U., Steele P.H. Pyrolysis of wood/biomass favilbi@ critical re-
view // Energy Fue®8.. 2006. ~20(3). P. 848

13.Nielsen M.T., ScotFordsmand J.J., Murphy M.W., Kristiansen S.M. Speciation and solubi
ity of copper along a sodontamination gradient // Soils Sediments. 2015. V. 15. PI15®.

14.Pinskii D.L., Minkina T.M., Bauer T.V., Nevidomskaya D.G., Mandzhieva S.S.aBur
chevskaya M.V. Copper Adsorption by Chernozem Soils and Parent Rocks in Southern Russia // Ge

chemistyht er nati onal . 2Z¥r38. ~ 56( 3) . P. 266
15.Tan X., Liu Y., Zeng G., Wang X., Hu X., Gu Y., Yang Z. Application of biochar for ¢he r

mo v a l of pollutants from aqgqueousi8solutions [/ / C
16 Xu X. , Zhao Y., Si nGao X. Indispendaldeorolelof bjochdhargne k O.

mineral constituents in its environmental applications: a review // Bioresource Technology. 2017.
T 241. 1B99. 887

98



CsdldHR VTGO ILRY[EHSOC MOt OsU[ I RBURSO ¢C¢t
Afvr Iy R g ftdresds vrttroftIRRe[IB OO 3]
RYVY[1RC w1 (41 f1f ¥Lstflo (vffusdc [47]¢

1 Eyj dz dzd S Odzpo T O d S'sp v j defs b $lso
W oydosdzOdz dz 2 dfMfdzj Hse Olsjdz' MCd2 uvsdMSd?2
6. ubtdims
4T Clsr 9COLMS 2 etfkzHOLmise jdzdz 2 Ekdzdo jtefdls
G. g’ Clsr 9C Otc
victor.buchelnikov@yandexru

ECOLOGICAL AND MINERALOGICAL CHARACTERISTICS OF AEROSOL IN
BACKGROUND AND URBAN TERRITORY ACCORDING TO LAYER STUDY DATA
OF SNOW COVER (TOMSK REGION)
Buchelnikov V.S., Talovskaya A.V., Yazikov E.G., Tentyukov M.P.
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HOdMzdzr a3 f sMdzs2 detsets dLbEyjdedw Mmdej csosets fsCtesa O
fMdzj ¢ tsls Odztif o s @ jswi j dzr dLdBjtejddY oBHBsHAMSEES 56 C
fsdzzyjdzdz 2 oy H' 2 BMOHGS dMdjHse Od dz0 M Odz
teW H My J ydw dydze - yomisdy, ftoesOdzOdzd L Jtetso Odz (
Mdzj 6 sdzOC s dzj ded W da®Otc v B ,tc OEAflAs FH Jsdzdcdets Isff tc | 5B dzOH O

sdzt yjor j uieisas®@.s?2 fssCtotso, L J teded Istsfyls fmdzj G
MCOdedtczs h OW BISCtesMEtsfdqw, o jtH™ 2 BMOHKS Mmdzj ¢ O

Abstract. The results of aer os ol-ydayer analysisson urgaat i or
and background sites are performed in this article. pH, conductivity measurements are carried out.
Solid particle of snow is investigated by scan electron microscope and indicator particles were
detected. Analysis of meteorologicalata allowed to fix time of snow accumulation and
characterized wind regimes.

Keywords. Snow cover, snowd granul arity, dust e
particle of snow, meteorological data
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RECOMMENDATIONS FOR CONDUCTING GEOECOLOGICAL RESEARCH AND
ORGANIZATION OF THE MONITORING SYSTEM AT THE KATYLGINSKY OIL
FIELD, TOMSK REGION
Bychkov O.A.
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Abstract. The oil and gas industry is an environmentally hazardous industry. It is-disti
guished by its high soil capacity, signifidgpolluting capacity, high explosion and fire hazard of
industrial facilities. This work is devoted to identifying the negative impact of anthropogenic factors
on the territory of the Katylginskoye oil field and setting up geoecological studies tocaietl
solutions aimed at preserving the environment.

Key words: oil field; environmental pollution; geoecological research; monitoring.
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FORMATION OF THE REGIME OF THE RESERVED PART OF THE VISHERA RIVER
DUE TO SUBAQUAL DISCHARGE OF UNDERGROUND WATER
S.S. Vaganov, S.MBlinov
Perm State Universityaganov_ss@mail.ru
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Abstract.The value of ground water unloading of karst massifs for change of flow rate,
temperature and chemical composition of Vishera river water was found out. Expenditures and
chemical composition of groundwater sources unloading subaqueously into rivers and karst lakes on
the territory of the Vishera Nature Reserve have been studieccofieision was made about the
significant role of subaqueous karst springs in the formation of hydrological, temperaturg- and h
drochemical regime of the reserved part of the Vishera River.

Keywords:groundwater sources, subaqueous karst sources, hydedlagat hydrochemical
conditions of the Vishera River, the Vishersky Reserve.
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{ BHAdEO 4dzj otsd3 BjtejcGlz to. I dh j

8 6. [LOo j 2 11,35 188

10|t sHded S 5, dO fwcOotsds Bjtejck 39,34 434

I doyOdj btytj Eyomlssto dMmfjdjHtses Odd2, ¢ tlstt
9" ABSHO dO 5o j torn dzsi®Bis B o ABELIsAM fifls tsth tDtatfialj T © to GrfiaifdsHO o
3,3 fifg 1 4 Gl hdidtozj oof B O fvls tw.OMRBH Sttt o L
toj dzd?2 MmOy d 0, 9

vOCddz BB, BLlsSOY dGO HoMisOssyds fsls!
fsHL jBesT,  ndiRdujMcd?2 MthmisOs otH' Ctligicts?
sotstej dzdV¥ COBBdzOIsdzr 7 ctstede % o st tsHe,B3d to EasB)ded,|
ol dh jtor .

wdzj HEs N 2 Ctolzt Hzf P | fttadusetEsot@w , f JlsOdzdj S lsts
f ts dzdzts i) ls ! fifls e=dipzjhlsiipw L © fMyjl HBdsetsydhdj dd' & -dMists
hdafmw L MkBestdL sdlsOdz! dets?2 btejhddzr o M Odz dzsd
hzs yOfmls! EBHO Itejh ddO toO fiytftdedassety As i’ {1y G to [tk
fMkze OC o Oz izt s Bie®i A2 o bkfMis! j/ ifjsh@éOpw | B s 3 fiizd W
5,4 fifg kOCddB tBOLEBHB 9C ZOH MkzBOSo Odz df 7 d& Otcfyls
sz Zyomlsej MtsMisOodwjls 36 %.

1d3d s sjdhdetes ®. WisteRdtetso Odzdd W©WOMRBHO 9 &
Ctokfd 7 COwMmstser n dhbsddOs) » L@ cwzpL &gy @5 |
s o GBLOLEZIENgsedddd L j 6O, MistsS Hdh Liss.stcf &N df
cOMRtH 1Ilsdn dflstydsd Sse [ g lssGofddy jClss 21, d& 2d3 kB OF
d fyls 0y O MY Sdztsy jul&z PO fflsH ' Me,. CtltsteOW 2O Bid Mt
f BHL J dgdzr 2 MlsC. 1 HJ M tcOLCtelzL CO ftesdMmMrtsHdIls f
oBHO dL Stbtttct rffj tjitzdocthn sy OOd: dgj 2" j & § &
el dh j.tok

mdBdUjMSd2 MbHbPor o s tedis s slots Hts teftiHsds Yz 1L 5B O
oBHTI d.jter o dOYOd dets?2 IstsySj dfyfyddjdirsjotd dydzsd dg]
dzj 2 steOdz detsj L dzOyjdedj. 1dMd dBjifMls tOLctekzL §d Mmks
dzdw "t sw HEs 7, 6, | Otso 8 § B)dzy b ldgay OfffEs'CLOO dzts  fy  Is j ¢
tesdzr o Wwttdzkdtotso Odedd ~ddi3dyj MEtsets MsMlsOo O Y SHL
tcOMmMlsostej dzgdj COteBtsdzOIsdzr = fstesH, d otSHO MEBOC o C
dzf i3 t68.2.7, 9
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{ ] SHBEBHA 2 §B8COLOI]d oBH'™ fj-25082088Jls tsy dzd !

l sHA d.j ter dzO feslswyjdzdd ofMmMjets EyoOmlsi@® dzOB
ZdL Oydj?2 ojdfbosa@y&c2hds vsmis0oC @deHY d jadfHds. s $10G
HOJjIsmw Y MmisjtfJjddzr 2 totsmls dBdddzj tOdzdL Oydd od®"a'™ tsls
Yyodeds sls 20 HissH® dpfdepitdsOdzd L Oydd otH' §tejdmn sH
dzdw MBHJj ] OdzdeO sz s OWOSd JsdzO ¢ Odzr ydw, o L dz
sBlzMdzOo dzd o O Is ftsor M j ded s dzBis H §f t54zB dzd W30 g Hzdif' s dff Isdz O I
dgtsdz COdzdv o hEkdBsd ¢ tddydhmiserj sk oCdry sdgdpr] ok
' d, Ittt dygndkds ttetgy dasGplsls dzt Hd Il db j Y j B0 dDEHO &
ssYSj kZyomisS O dfidzfun, oGl 20 it ls Opjddy dd@d 16y Ofls § ¢
Mz OC o Odz dz » C OtefMmlstsoar 7 dMmMistsyded € 59 .

v OB d&ZdYoO 2
mddidui M d?2 MchpOptc @BH2027t6.2018), &/ dz

- [jMmls sket | af |SL|ul|NOs|NO,|ud|f ¢ [NO|s* Idzcé[fzfgm{:
T 1 4 ¢ of [§k| 1560 | 1.41|de/| &/ | d& | 3.9 | 0,76 0,99dz/ | 22,02 | 7.4]16
> 17 h)] bmkvevese.d 338 | 1.52|dd| da/ | dzl | 8.4 ] 1,06]0.70/dz/ | 4546 | 7.0]13
3 |7 h ) b a2 O 45.8 | 1.72|dz/ | 0.17| dal | 12.8] 1.26|0.66|de/ | 62,41 | 7.6]14
4 W dx) bEhEgw wig. | 42.8 | 20332 0.28] dzl |12.9] 1,43|1,99|2.3] 66,98 |8.0]14

[ ddzgj cOdzdL Oydw eotsH'™ MEzBOCoOdz dg'@ = S OMmlyse ' -
dzs?2 otsH' d MBI Odge @zIs( 8OOdzd yo 3) . #Gs@rdz! Owd jooty H2'
ftod wd g3 YBSMisOo dzvs 186 EsBdZjR I dzj 6o dzdpy O L dn ¢
Mlso OF fJtedmiklsmlsoa ks Is Mkzdz W OIsT |, dzd stcOlsr , disdzr  d3(
Medds OdzOdzd L sy dgj tsB dgOtolzy jdets. v j B jtcOlskztct®- o9 tsHT
fls Oo dBfuj.ls 4

v OB d&Zdyo 3

mddBduj MSd2 fMsmMlsOs ostH' MbkeDE.o® A0 L8 ) Misdsay
t

[jMmsts sSkeswoOh u§lSL ul|NOsINOs | u & |f ¢ [Nos [ g ded| g, |6
'y deq L 0° Y
1 sHdedS 1 o 40 0J i i 72,8 1,07|de/ |0.49 da/ | 21.1] 2,12]0,88dz/| 102,35]8.2 4
2 ek ff O i onEaEmso0s. | 741 1.95]dz |0,59 dz/ | 20,4|1.78/0.75dz/| 99,57 |8.1]6
3 sHddC 2 ® 90 0] e ®q 78,2 2,15|da/ |0.59 dz/ | 23,1 1,99]0,90cz/| 110,778,0[5
A sHdedC 3 ® 450[ e ®q 75,4 2,15|dz/ |0.60 dz/ | 23.5| 2.21]0,86\cz/| 104.728.,0/ 6
5[ sHdzdC 4 ® 200[ e ®q 76,9 2,19|dz/ |0.58 da/ | 22,8 2.12]0,68/dz/| 109.11|8.1/ 5
61l 5HdzdC B e "3j0 OF MK+ v 91.7| 5.36]dz/ |0.50| dz/ | 25,8 3.65|0.66/dz/| 127.67|7.9] 5
71t shdzf S 6 o 900 rdf ‘dd 88,6 3.43|dz/ |0,23] dz/ | 27.0 2.36|0.65dz/| 122.27|7.9| 5

vOCdd SBEOLESA, dLkzyjdd] mes2miss d MuEdlsOs O
Cqisdj e 5d5 ZyOMIEd jj s o jsi€ OE Ods; @it &sh zOw &
COmissear & dhssyddSss de©Ojls Mkh jmise j dedzzw - 565 dz’
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s h s HdY MOB § BB &3BY.E s siudeEQ s o i) Rfgls Oo d@w s h Ow
& t6jSd ftdotsHdl € Mmdadyjdds Isj B jteObkterj -toj ydz
Esyde 5 L Oy dd?2 d ko jddujddt &Jdzj eOdzdL Oydd L O
k0 d kO §Od yqw.

l sdzzyj dgdzr j] L bkd kO  dzj fskdestj yols f1
[2,5,7,10], fmkhjflsejdedes Hisftsddvsl d tOMh Jaews s
Medn d cdrisejsodidujmMSds shssj ddshisws Isjedls

s dMBC dzdlsj ©Olktsr

4. 0BHEZdgzddg 1 deddztfo mizzteyd Cz RE 50l s dzj Cifpdaets J
Hso Odedi MEBOC o Odz dgf = S OtMmistsoar 7 dMissyded S s L Of
14vuv., 20-023.. wuv. 111

5.1 O kztcd.da 1 éddzthg jLEZdz O™ fdMmMStse d B dzj
OCo0dz dgr » COtefpstso' 7 dMbsyddStses dO BjoEHdbsigdd
Yylsjddvw. [ jYHEROteSHD 2 6H § dzOdzj Isr | j dgdzv : L OH
cdHtese jsdzsedd. 1 r"fkzmM¢ 10: [ OljttdOdzr c¢BHJydsts?
Gl CBdZcedd, ddgyJ dzgjtedes? G jdzsedd @IBEdHEEEGE | Bdzts

6.1J &zS€Jdz p | 6. Qdaigoj L Edz! IsOIsr  dMmMmdzi Hise OdzdwW L 50
fsHL jd3der » otsH o dHgte]d/ bjujtzgaztscgyY o ftsdzjL der |
VEO®RO. I} jtedk , 218A6. -~ 16. . 187

7.1 dzd dase. [ zERts90 Q@ [ Is dMmidzi Hsd Dz OteBEBEGE & O dzfr
Ctso d dr S dzOmMdW S Oydd // -mMistctsefdzj dg' def L @y © ip§ Od
Br ddey Jj dzgj tedets? G jtdizsedd S OtMmlsO Lkte Odzd L d totis-o O dzdz'
CkzOHtso . ) jteeBl.. 2008. 4. 23

8.1 dzddasoe. | 1 Qbztgd@® teB8BdsdmME d dMmMmdzj Hise Ofiged j M
ssydedSso dO bjttedlsstedd Jdh jtemMitsets L Of sodeH dad € ¢

dzr » dzOEkZ<¢: vtkH" [ JXYH. dOdyds 2 EBB6Y . a4 . 14%d . ) jte
9.1 dzd dase. | [ @otcho 1 Qlsiztqdrde Zyj ded § ) kzls tOK ro D fids &
dzdSCs9: LOHOYd, fitmfjiSlkder, d&jlsHr [/ | jbd&sedW

ted Odzr toj G d tsdz® OGts 2 ydz®E tpdets ¢ sdatv j toj d29@( d . 1 J tedy' . 2

100 dzd datse. | [ Rotchpor OC sAMulzBOC O Odz! dgr | C Otetiplstso "
oj Hdz2d SO ¢l dh jtemCd2e (ftejHoOdlsjdz dz" J toj Ldzdz' IsO
mMed2le: dktsed d fjtemtfjSlsder dMmMmdzj Htse Oded?2 -(15 d
ots 1 j tcdi3HLAS G 2.00e837 2 9

110 dzd datse. | [ Rotctho verRtcd. dg®fdzj Hso Odedj MkB OC 9 Odz
dimssydedCtso / /7 X)Xtcfpsjst:j Hfj @asjited Odzr dzj  Hls. M kG 4 .
. 1178

120 dzd datsoe. [ [ Rotctho zd"pS ddBO 1 Ols.ztgfdsd mMS d BL 2y
OCoOd dzF 7 COtfmstsor 7 dMbtydd Szs el ¥ tc dh Y tsciag + Uze @
Zscts LVEeO&O: Mme. M. §&f cROls & GO @l dorids & (z0ifz
o . 242.

130 dzd datse. | mBEteyd$f Rotchs sd3tf dzj S Mdze" | dMfMdzj Hiso
dzr = COtmlstsor 7 dhissydzed $ R0 /L/O 59 H 1Bz § ©dztladdhwj tedf)
[ jdeokL. MmB. dzOEY.s.ste.20 Qas.ds k131 .j telh . bwlz 117
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1410 dzd dmse. [ 2z ER.59JO0 1 Ofs.z.tegdzdr OC 0 Odz! dgr j €C Otefmistsor
l jedimMEsets 1 todlzteOdz vw: thmdeser ¢ d&zOMmd W d SJOy 2940 1/0/
- 6(50).-294. 287

15] Oc Owletsoffr s fsdmMStso d dMMmdzj Hise Odedw dMlstsyd
BOMMdotse, ©OLEWwEZY O8N damw Mts HdEO tj¢ d e jte [/
Msotscuffzsded¢+e -~ 11 -113), 2017, . 64
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ON THE ISSUE OF NEGATIVE INFLUENCE OF ROCK DUMPS OF THE LUGANSHINA
COAL MINES ON THE ADJACENT LANDSCAPES
VerekhBelousova E.I.
Lugansk State Pedagogical University
Lugansk

0 dzdzsls Qaffve. j H j d¥ i L kde IsOIsT  d f)fydsj is ©antzed)"- daBd ¢
coOshdj € BlsoOdzOd3 f sHyeOMmisd daf j Bd Mls Nd3O dets$ Hj @O Is d
ydd 55 LOCEYL daj ded¥ tOMmisdlsj dz desfylsd Ilswyj dr jkqd dsj b
& 5 B lsOddse wodwelshw §syj MM Addvdsdindgdi sl e
©Odkse o MeMsOoj MSEOHJEEs Odzdzs? o Odz dets? § BSH

sdv yjor j MdueHdy j Sleo Odr , fjttdOv Sdhdslso, |

Abstract. The research data on migration of heavy metals to soilgoons to dump and in the
As@illant 6 system were presented. The typeaof e
tion was established. The main cause of heavy metals migration is in the processes of chemical and bi
chemical oxidation of sytle minerals being a part of stock debris as well as the processes of sulfuric
acid formation.

Keywords: rock dump, sulfuric acid, pollution, heavy metals.

AL deSistscteOW dud MEdd OmMYf j CIst EMmMists?2 ydotsclis- tcOL ¢
GOdzh ddz" dzj tcOL ' @ dztf ey IBOEOS s dzj dzd™¥ d MSC EOH ot
tcj cOBBISQP Bdsd.] yYyjdB 250 dzjls HtsB' yd bkcecdzv dzO |
556 f stetsH dz' - slso Odzts o d sjtoted € Bdzts o Colstster § ¢
ZOdzH h OWIsr , beCEfYyd" B~ dBd Ui MEdBd o4 " jMmise OB,
sOCdj Stokf deslstsdedzOy dz" j tSlshitsHT L Oded i3O¥ Is L MOYd s j
fMlse jdedz" = EZetsHd2, HJjdZOW dr dagjftedetsHde &3 Hdzv (M
Misjtfde" §j] d&zOdgHh OWIsT .

1 Odrizz " OW Odzlstetsy 56 § dzdzOW dzOctelzL O tsIs HEgB " Yd

ssmW jtck d, o Mt j ddsfisd, dO ftysr. 1 syg'™, ¢O0
ffse s, d&jels yjdr?2 tve Mfjydivduimcédn tMtse j dzdat
sCtelzy @ MijsjHr . 1 tysr MmMkh jMmlse jdedets d3j dzj 4 § tsH O dy c
pjtrdtsmisder | otH', O otz di Jdbii*sHhGREEHER] @S

Gy, Mmowm2flse j dedes? Hbkcedds MicjHO® ¢ dalstetsy & dedz
do O sMWCIs'O MR eky s ) SHoSs 6] Bj dzdzgs?2 So L B
fMdude = ojnMdfmlse, UjJdB dMatHd § [ 1] .
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stsdzr S5 9 [ kZeOdeMSsd3 tojedsdzj  sH lso Odapdsd L (
sdz HBSBT stse s kZadzvw slykzyHOjlsmMy d t©0OL ckziz®@®JsIOmY d4
SHdts?2 bEfMmdzse dets?2 MtejHdzj 2 M ORIT , fts wOMyudilsod ¢ J
Ljdgdzd. [ Jje6BHdts dL 1 60 MtejHdgjets 6 o j dd-yd dzj
p0OjlsMY BGd hOw HOMNO osBHBEOMssstedd & MsHy 2 (
COdME s tojedsdzgy Mjdz MEtsatsLw2Mmlse jdegde" §| EZdstsH!I W
fMmlse j dadzts, 71,8 % dftsh50H,d3 d% f slstsdsz H dzv  dzOM j 2 B
tcOMYf O do Odzdv Isjtetcdlststed?2, ftoddzj cOs hdrn ¢ stslse OdzC
Hy ded W siO@dRs Isdzets?2 L tsder [ 2, 4] .

ldfjtecjdeder § dLdBjdzgjdedY GfBHdAWIST 7 dzO 59 tor dzt
Mjtedes? C ePYzske skEHtcOY BtOLEjlsMY §tod & dddfui NS s
ted SF@S) ( dJ tedzOW CdMmdzsls © d dzls j Handfp didsh dig oL dAPE ©F Hs, Mt
CodiRf sdgj delsT o odH ] (MphAPdsoVs@S 50 daSays O figlgaddxty. diL ff stots
Cr, Ni, Mn, Co, Cu, Zn d Httkzedj {1 dzj d&3jdalsr [ 3] .

Ajdzdinmdzj Hse Odzdw™w or" Miskzf ddzO tsyj dz2€ © o dzd Wzdzd v
COdzh ddg'd drfp@ Ot dj dzOdghM OWIsr (2O ftoddi3j toj Is i d ydzts
mMcow" 11 ¢cfEkcOdhikzetsdz e) .

[MsB ] o ded d30ded j -Azdfi gafiry Az nts dzlz € Sstelalzls tsts dz8  dzOH Myt
B lsOdzdzse o Htsyej, otffttsmikz d&d e tc O yig@fm lds)eyejddiz O dafsj
ftotsj Clsdes? HBSC EZWRJ-dBOAH dOw MOHxzB8 O gfgdzj H 2] BEXL-5 SIS
Mlse jdedzr d3d ke tsH! wddd (ftoj dd3kzh j Mise j dedes § Oh dzgj 2) .

4 jClstcOdzr dzr 2 OdzOdzdL tsBtOL ytsoa ME ZOHdtokz] @3ts?2
dd ndd3duimMiésd3 MMbOS i § s hdQE0Y ¢ @Y sdzj dzls'
Pb. 18t Mmoetsjdiz MtsHjtey Odzd® o slseo Odzt dzt€d, § BtatsH NI G
fsys O fodzv, Ctbtts] LOMjoaOjlmMw tLdiks?2 fhjddyj
o0dzso s MtsH P gdds 100 e/ ¢c¢ fsyser , O dzO0 ¢
(lrgys 100 dGc/ €6). uwutHJjY Oded 4o [ IS, 4 HByd®.] d@sH p &
Tl das Bfdzs j dzO8 s5Hd detsfy!  dz@ GteOdzd Hf EflsdBs2. 1 ted
ddzd HtolHzgdEsslodzjp L dzOydlsj dzr des?2 MmMisjfided L Ooadmdl
tc] BlstsBteOdzdz' » tBteOL ytse ftsyer o Lisdej o dzdvwdzdvw tsl
des?2 BdzdL sfyplsd € o Odzkz (40 o), 1 ddjjls Mmtcj Hdzj
el fseorhOjlsmMmw Hts 6. uvMlsOdetse dzj dets, ylss o MdzOB BEC
fsHodydze IsOCdj {dzjdgjdelsr, COC yddz¢ d o©0dzOH]?,
CtsBOdz s, fwOCIdquUIMEd dajftsHoadyddz Moddza yfd St L 2
Hodyde » Wisteds d3j sOdzdztseo f tsHIseo jtcHddzd ftcjorhjdedi 1}
d yddek (1,5 tOLO) .

vsO¢ C0O¢C dimmdzjHEj BOY Hteddzj cOsh Ov € sls@ Odzlz |
fMlseo jdedz" = yYyjdzwea d BT dZO L Ofj W dzOs Lod dftsi?te diftsHj difdftcfsio?], H .
shddz 1 IsOfsd3 tcOBBSIST or Mz ddzs dMmmdzj Hse Odzdj MtsHJ
tdLiEd O O0dZOdzdL O ftedojHjdzr o IsOBdZdyy 1.

vOBdZdyo 1
tdLrbkzdz IsOIsr MfJiClstcOdz dzgtse s OdzOdzdL © ftetsB |

C dzj d3d dzls Cu Pb | Mn | Ni Cr | Zn | Mo
HGSHjtyOddj, od36¢| 15 | 05| 11 | 03] 07| 26 | 0,4
1 g6Ljtodz. Cbkd Iskf 10 | 05| 40 | 05| 02| 50 | 1
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vs0OCdd3 sBOL s, OdzOdzdL Ctsdzyj delsteOyd?2 Iswy jdzr A
ftsorhjdzglsOCdss Iswyjdzn 7 d3j IsOdzdzts o COC Rtz d
dzj sfpw dzO0 ctOded HBHEMIsdBs2. [ftojHjdzjdzr CO+WW I
sjdzd LOGctewLdzj dzgdv ftsysr d2O0 dimmdzj HEj B EZYyomiss¢ j
s OmdzsMisdd 't OfFteya dzf dezy dzj &rfritshipls CogjdicdBdzddts o0 32 1 O dzdz"
CGteOHOYdd tyJ detsydets?2 hCOdzr "~ OwOCIsjtedL il dMmMmdzj H
~nddBdyUd MEddzd  dzj a3y dzlsOdzd S OS¢ o' MBECts Y OMdzz® . ]
EMmMlsOdetso dzj dzulg dhif sR € HdptsdePpydd s o Odzsots?2 d f sH o d )
9 ftesBOn LB = (IsOBAZJYO 2) .

v OBdZdyo 2

[Yyj e 0 1t Csdzseduyuj MEts?2 MdbbkzOydd s L Octew L daj dzd

Cdzg s d [ Isdetsh jdzdj W O CCtsdzsedyj Ms Ov fy
MsH | o) Odzg W

Cu 1,5 ftcj HCtdL d MdzOW
Pb 1 ftojHCStodL dMdzOW / EZH s
Mn 0,3 B dzOG B t5dzkz ydzOWw
Ni 0,6 EHtso dzj Ise stcd Is j d7
Zn 0,5 B dzOG B t5dzkz ydzOWw
Cr 3,5 CtedL dmdzOWw
[ 0,4 B zOG s t5 cdzlz y dzOW

] tjLbkd O] ftetsojHjddz 7 dmmdzj Hse Odzgd?2 kflsO
h OF Is jtaﬂm@ﬁ@g dzj cOlsdodats adzdwels 2O 1 S tsdmedyjf
h O Is s ssCMdydssmis! lswyjdr n &jlsOdkdss, (st j
d fJte JSJHJdZerH o HtHodydzzr Wtedsk M) tedets?2 s d fydzt
fisd, fsdL BPOfEGd FDs tedr € ©lkoOkOd IsjdlstedW
v jls fsys', HjEOW dr djfedcsHd & HdA&Y o' O g
Ve yh jdzdj {SsdscdyjMSses Mehmsswddy ksjotedlssed:
Zetsdz dets?  tetsd3’ h dajdatzdetsidy szl j  daDtsfgMmis dzdz’ = dzOdzs b OW Ist
Bizlsts tBidse Odd j &3 shse j dedgsflsj2 { CtsdsedunsSd B
Ui dzdV BjlsOkdse ddd dMfsd LseOddY o Mtsdlsjd f

s dMBC dzdlsj ©Olkier

l.odzstetsf s j dzdetsy § jtoj eOMtej HY dzj dzdd tstee Odzed yJ fr
R.. astsff gOtlg. w1 B: 10ECO, 1993. 205 fMm.

2.0 tcddOC.ORZ OrIsT d {1 Ctdsdzgg e dupfhezdd dzt & B dzj
4. 1181

3yetsteh d¢ [ . 11 . ,11 foff tu Gsdede @B G iddedjiim S4dS  toj Hdzr »
f StcsHOR EkZetsdz dgr 7 B MststesyHjded?2. [ t8dej y&: g1 tsdgg v

4.z20Hda . SCtsdtseduyud MSdj ftetse dzj o3r Fectsdz: dzts?2 sls
tcj MistclzC Is Ruse 58 ®@y.d d270.08d5. 1 2
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DECORATIVE PLANTS AN D LANDSCAPE ARCHITEC TURE OF RUSSKY ISLAND
(PRIMORSKY REGION)
Vovzhenyakl.S.
Far Eastern Federal University, Vladivostok

b dzdzts Is Qly dfifls Ols* j Htoj HMisOo dzj dzO@ d de¥ stc 3Oy dfiy- tsB
sjdzd?2 © yYyjdwr tOO&E§HEY C lddDdapts DY RtiH' thistctso O
Cte@2) . ¢dz2OdzdL  tod tctsH dz'tedO Misfy dizs(R d 2As ds teftpts Pz H Gedpld)C 7Y -
BtslsOIs! BOLE HOdzdzr »n, o Ctslststolzte B'" dzd o € dzt yj dgr 3
¢ hdiesCtBlz dhftsd Lo Odds o L jdzjdzjdedd d B kOGt

sdz¢ yjor j Hidotd@Isdo dzr J ttOMisj dzd ¢ Is Iz tel;dzH i 1 6 Hz0
med2.

Abstract. The article provides information on the use of decorative plants for the gevelo
ment of landscape architecture of Russky Island (Primorsky Region, Russia). Analysis ofithe nat
ral conditions and vascular plants of the Rus$sland made it possible to develop a database. The
database included 30 decorative plants recommended for use in landscaping this area.

Keywords: decorative plants; landscape architecture; Russky Island.
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Abstract. The article describes the advantages of using design and research activities as part
of the training of an environmental specialist. Examplethefpossible introduction of such adtiv
ties as an independent form of training included in the curriculum for the training of the
05.03.06"Ecology and environmental management" are given.

Keywords: design and research, project, ecologist training, higtieool.
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Abstract. The results of studying the pollution of the snow cover in the zone of influence of
cement plants located in the Kemerovo and Novosibirsk regions are pdesémedegree of dust
pollution in the zone of influence of cement plants, quarries for the extraction of raw materials for
the production of cement and residential parts of cities has been established. The mineyal comp
nent of the solid phase samples véw, the shape, size and composition of the particles have been
determined. The elemental composition of solid phase snow samples of the studied territories was
determined, and a comparative analysis of the results was performed.

Key words: snow cover, palition, dust load
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SOIL EROSION IN THE ROSTOV REGION AND FACTORS AFFECTING IT
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Abstract. The research was conded in a longterm stationary experiment located on the
slope of the Bolshaya Log beam in the Rostov region, with a steepness of updtéh3.5 i-n 19 9
2019. It was found that the use of chisel tillage reduces flushing by 12.3% and runoff by 11.7% in
the cantourlane organization of the slope. the coefficient of argrosion efficiency of soil tréa
ment systems and the runoff coefficient had the lowest values for chisel tillage. The degree of man
festation of erosion processes depends on the indicatoratef supply in the snow and precapit
tion during heavy snowmelt (R = 0-0178).

Keywords: runoff, washout, tillage, water supply in snow, precipitation of the cold period of
the year, temperature of the cold period of the year, hydrothermal coeffiaientt, coefficient.
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ANALYSIS OF MULTI -YEAR VARIATIONS IN THE RUNOFF OF SUSPENDED
SEDIMENTS RIVERS OF THE DON
Galkina E.S.

0 dzdzts s OQEE@ dzd L dtelz s sfyw  Bdzs @ tsdzj Isdzd j € tsdzj B Odzd 2
Lssds dMsd Ly sy &jlssH tOL dshisde’ 7 ddzs jmwOydt
OB cdHEEM®j s sesdsedyj MSs?2 dd¥stedkoydd.

sdzgjorjy MmMzseo O: oLo jh jdeder § dzOdesfr, dGdzsctso 5t
ydSdr CtdjBOdd?2 fMksto.

Abstract. Long-term fluctuations in the annual sediment runoff are analyzed. The method of
difference integration curves and statistical methods for proges$sidrometeorological infe
mation are used.

Keywords: suspended sediment, higlater period, annual sediment rundfie cycles of
fluctuations in flow.
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Abstract The article discusses the methods of-tlumensional spatial interpolation in the
Quantum GIS (QGIS) geographic information sgsteith an application to precipitation chemistry
monitoring data. We consider 3 methods of “@vmensional spatial interpolation in the Quantum
GIS geoinformation system. A comparative analysis of each interpolation technique, their-similar
ties and diffeences, and surface modeling based on each type of interpolation were performed. The
relevance of using twdimensional interpolation methods is shown by the example of application
to data from the network of chemical content of precipitation in Primoegkigm.
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Abstract. The estimation of the total methane in aerobic and anaerobic water column and
the upper horizons (up to 1 meter) of bottom sediments of the Black sea, it is issued on the interface
csediimantr & ainad ntovwsaptheerr e €, a snetlvaeel oxidateorsin thieovater me
column and sediments.
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THE CURRENT STATE OF PROTECTED PLANT SPECIES IN THE TERRITORY OF
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PUBLIC TRANSPORT ENVIRONMENTAL IMPACT CHANGE AFTER THE START
OF ELECTRIC BUSES WORK (EXAMPLE OF MOSCOW)
O.M. Gommershtadt
PhD in environmental management, MSU, Moscow
Gommershtadt_olga@mail.ru

b dzdzts Is Oy @ tzdzO Vv tdsiphsds@Istcd 0 Oj Is o3 Mists 1 dzj SIstetsB Iz
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Abstract. This article considers the place of electric buses in the whole structure of ground
public transport of Moscow. All routes of electric buses were analyzed, the datestafts, telo-
nical features and daily route length were considered for further saved energy calculation. Electric
buses started to work in Moscow in 2018, so the considered time period includes all the routes of
electric buses that started their workcs the beginning of 2018 to 01.09.2020. One of the results
of the research was that the region with the biggest length of electric buses routes was determined.
Keywords: public transport, Moscow, electric buses, environmental study.
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