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NEW FACTS ON BI-DUORICFISEATI ON OF WATER A
REGULATI ON OF TOXI CANT LOADS ON WATER
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¢ dzdetsls Oy Pelzj J Oolststc wOLWOBSISOdZ Isjsteds® Bzdz' sd Wk deC yd ts dzO
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Abstract. Previously, the author developed a qualitative theory of multifunctional role of aquatic organisms in
improving water quality and water sgdfirification. This theory underlined the role of a diversity of biological factors
and processes in improving water quality, and predicted discovery of new facts. Recently new facts on the role of
biosorption of ecotoxicants were found. In addition, new data on the positive role of aquatic vegetation in water
purification were obtained.d use the aquatic macrophytes in phytotechnology for water quality improvement, it is
necessary to determine the acceptable loads of chemical pollutants on water systems with aquatic plants. The paper
presents a brief analysis of our recent works.
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Abstract. In line with methodic recommendations of the LedRgnge Transboundary Air Pollution
Convention (LRTAP), the critical loads are used as an ecological parameter of acceptable impact on different types ©
ecosystems. The loads makedtspible to take into account the natural diversity of ecosystems and their resistance to

technogeneous effects. The paper presents the first results of critical loads calculatiorfariracgl compounds
(acidity) for the forest ecosystems of the Crimea.
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1ted Cadsd yj MS ks &zOctekzL C KHA) H dsf 6§ ¢ fi) dzis kzdzts f§ 1O e
BCW T ANC le,crits
v MmMsjHddzj dzd?2 OLBLO twoOMMydls’ 8 Odzd dzj MC sdzt ¢
®d dzd BOdz' dzgzs dzDEB L SdBO C(Fpdid30 (' dalz ¥ N)ng3O.C tetzO € 2z L(SSlp
fdlsOls j dz' dzstlg) .OL[sds H(O©OSCljtedL s ls dzOdd3jde " d2 bkt
sBiMfjudeaOshd?2 MsAtOds dzadj ftesHkzCIsde detsfylsd teOfd
Fteso j dz@ sk dj ddy sSdhdkss OLtskO, ftod (it
CdMmdzsls dats f oo Isddy NS st btotsodW ftod MBoteOdzj dzdatsds H
f syo ; fsmMiskzq dzj dzd J OLtslsO o Ctdzdyj fMmlse |, dzd 9 L
(LobtesW dietso Odzd j ) Mtstslse jsfylse j dadzts.
S 1 (N)min =Ny + N;;
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S 1 (N)max=8 1 (N)min + 8 1 @max/(l‘ide);
;S 1nut(N) le(acc)
=Nij+Ny+ 1
‘fde

NiTHESdze sptes ydzOw d di3dssB d dzd Lc® G Y ¢ i dpistjifidating ¢ s
fraction) T Hsdzw  HJj dzdlstedW S Oydd §OC T ¥jitzdetdjdz®, H g9 HzO¢
Sdfsds §syes" d Gtedded 30 BOW tcOo dets2MOtsdts Hidas ) lff &
fesyjmMmse tddajdgrdedy j MWQde = Bsedijydz -  tfwaje IlsW
ClOdk sk sed U NI Bdr KHishk uPAsPzBsd B o' 0 j d
OL 580.

10 mdzse ] HOdzdzr = 8 §ftsyes O0n d L Jj dzdzjj tfiag &, L £
sj B j cOlskztcO, Csdzdyj mMlses BMOHC SO, 9" f OH J dzd W
OL 5IsO MtsMis @eCdaW D/ EIs,H4 ¢ tod MisHy fotg @ddzf dfO dzfigd dAG |
0,1, O fted MmMBHJ &P ]I /ccdaf/ de ts H3. 2 , 15194 1 jsdzlsisc @ ued(d
OL SISO Hdzw Rets2de n, MBI L Odedzr = d dzdMmlse j deder = d
1C9% ditstslse jIsflse j dzdzts.

tdLlzdz OIsr dMMmdzy Hiso Odzd v

ltesdqLo jHjdeder | 5 fftedeo jHjdedzr d3 o7 h j W tstcd3lz dz
dzj Mder 7 1 CsMdMmilsj d3 s BOMHOIs @ O Is 5y P s ddzdz' | o
GcOHEZdso Odz" 20 3 COlIsjesstedd:

S 1 9%ax: 7001000,10011 500 d >C 45600/ €tsH ;
s 1 N)fin: <400,4065 00, +560 GO/ GH;

S 1 N)fax:<400,40656 00, +>56060c6O/ GtSH;

S 1nu(N): <400, 4005 0 0, -»£590/06 @/ G SH ;

CcOo dzj ded § ftsdzzyj dzdz’ = o jdzdudde ) dd3j# " dd3d
sjtctedlsstcdvdz fsCOLOks CO¢C MatHMmMise ts5, so¢ d
tcOMmMMmydisr e 04 d&3" - Ctwedlsdud MEdn ZzOctozL S8CN)nwn O,
fdlsOlsj dz' Aasedl) BOLd)s SHdsE s f StcWHEC O, 0O BO¢MmddizO
Md "1 Sdaxd OL SSNDmaxz" { Miso j dzdzs tOL dzd y O dzd iy H dzw
fsdzlz yj dede” di3d dzO3d o j dzd ud dzOcRd. I Ists otej W ¥
&ZzOctolkzL € d d d3didixff ufipfias v dz" § o

sdzj HEjIs BlsdiIsdls! |, Yylsts sfftejHjdzidzdd Ctedlisdy
sy4d dz 90y dzr &3 o Ctor BME A3 toj ¢ d tsdzj , fsmMitsdz C Iz
tej Ctoj Oyd tsdedzlz® d bkztedmlsdud MEizs , d Mmj dz ME A
sBic®d3 Mjojtedzr 2 ster ) Ijtetediststed d. 1 sfmdzj H dgw w
ftcjHtftcdwisd?2, HyWisj dz2 desfyls Colstster n M tctso s |
Csdzd yd Mlso © L Oc te Wi tegddsH JoB R nedtS B YUOB O d Mmj ter .
Ols 3ts fipbgitdc de OGteW L dzj dzdv ftej HMIsOo dzj d&zO o' B tesMO B

ster &3¢ d 2 f sdzesmistets o W dzw jIsfw Isj cted Iststed
cOL dzstsBteOLdjd3 ftodtesHdze » d Odestetsftscj dedz' = Efy
feud tfrils 1 ¢ sdzsce dopldifdye so daslsEtftetc j 6 d sdzif By J
Htezedrn Isjtotcdiststed 2.

J dIsj cOlskztcO
1. UBA (2004). Manual ondgthodologies and criteria for modelling and mapping critical
loads and levels and air pollution effects, risks and trends. Umweltbundesamt Texte 52/04
Berlin. www.icpmapping.org
2. Evstafyeva E., Ovsyannikova N., Gluchenko I., Karpenko S. Calculation and mapping of
critical loads of heavy metals for agricultural areas in the Crithdgorest Snow and
Landscapdresearch, art 1l.- 2006-V0l.80, Issue 3t .387-393.
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Peterburg Abating ammonia emissions in the UNECE and EECCA r&gRilM Report
68018.001/2014t .207-212.

Critical Loads of Nitrogen and Dynamic Modelling.tE Progress Report. Netherlands
Environmental Assessment Agen@010.130tg

10hCddz 1 .., ltedf 2IsddzO R . | L tcOodzj dzdj 1 S tS¢
f et sOdzlssea . [ . @ | OL i8S M. RR,L OL. 2010.

l stesB J2yds . ] . CeCBzsadyud ME sy destedsdtetso Odzd

Lt CsfmdMmilsg d&37 .7 [CdPfis.J .to.drlzB kz3c@z2 3.0 0 4 .

ssdzyd fydd + Csdzsedud MEsets dztste 3A/MSS as@alzag v yg ME O
L CiY J tols2000.0 ! #5[4.68-76.

Modelling Critical Thresholds and Temporal ChangésGeochemistry and Vegetation
Diversity:CCE Status Repo2011 186 p.
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EVALUATI ON OF METAL CONTAMI NATI ON |
BOTTOM SEDI MENTS
) j stz d?2 ctizu Ow'fflshefj dil e rixfddki otgjstatipd Is j |
E-mail: oleg_lukashev@yahoo.com
¢ dzedzs s OPy@adz©® Byj deC © ftsote] By dedetse 5 EZtetso dzv L OG ficdf dafidg @zd v
1 5COL OO ddza¥ steBOIs o datsfyls®  d GFasNiZFe. ts dsQiidr] "dz08 €1 Ml jddRlOme
st HOdIj §j ded L OcW L dagj-de@B oL G b § ek ® o3 s O dzdzs o

Abstract. The article presents the estimate of metal contamination in Minsk river bottom sediments. The
efficiency of coefficients Cr/Fe, Ni/Fe applied inaduation of metal contamination is shown. The authors have
classified the sampling sites by their pollution and contaminants spectrum.

A § dzidzO M ls swhinjinaizg H 8@ Gz et © Misj §f jdzd L Octew L d
1 dzj a3 ety Gsddflzalz® digdfs Issdzts ) g 2 B8 C o dgMC O, wWodzwe h j g tsMmw
f esd3” h dzj dzdz" 3 YyJ dzlstds o3 ts ipdgtsinGe 2 fiigf@B tsis * f sdztsy |
mMetslse jIsMisoe ks hdrn ejitndBdyud MEdna 1@M4pdz]. H 50 Odzed 2,

¢ dzOdzd L 9 Odzts 9 5 G Asd dig B € > @ dachtv off | t=ofgly ddslsclipts dzoz” diz]
Yy j ©deteds” d3 dPB Y Bde R jf P CB) HsH JE O Misd uj s O
HOdzdzr = oG dz¥ yodzO o MmjiBw: sy dzC 2 ttOMmftej HJ dzj c
o jtosWilsdzsmisdzr = ctOWdEtse d ¢ tod d to dzip 8 O st dREPE) tf, ©
uqmdzj ded y 3 migledly didle did ,  ¢dadfindsy Hedkf 2 O daDEA dz" C
jteOtern dyud MES?2 Ocdztdzj tclolsy ® tgis @ Is & jdzO dyfishptftadin ). gHolfids
CdzdHtso s the® Mifs@dzeadgls d L d tc s © B uegzls 5 i © dedzts elzd dzd M
Cilte ¢ totsg tc@tigtizaBMS Excel , S
[ dzw 1 Cegjdrstedszd yJj ¢ 2 syd dz€ d s iff i)t ws dizef v :ts eH@Bd
ShdudmSétsy MBHjtyO0dd) ~didudmsda L dfgi3d dals
JHMIsQodzw s h 2 MBts?2 BGlsdesh j dzd Ctsdzyd dzlstcOyd
OyjdedyJ ®OsEwOTjdd] MBHjtey Odedw 1 dzj iz dzls© o

.1 COyjmlseoj cWodses'neé bkjtttdlssted? dLEzyjd 1
10yd sdzOdz! dz" 2 f Ol EZanod)tsts{eOdidfigtsQ e, dzd X J { md
SBHB:tGOddeZd“DdUZm@JﬁBSMHQ K. Ht.
e Hdzj J fMtsH J texy Oded J d Yt Hjd o OttdOydd
Slsdztsy j ded W = of fHAEEEE 5§ t6TjcH. figls O Grg dzdfsyigz u Jl dgdzj 5 dzd §
f5C OL GislgjdadppPo dzd Is: ) Mstslse j s flsevize i td e RH Odze
fzdzC lstso o] MEEBAzd YaPm ( defndede’ = fzdeS stso, nOKOC k
ftotsdgr hdzj dzdz" 2 ftojHftodWisd?2 twOL dzdyde 7 Isdftsle d
ZOMmisswh jj otejdw o MiejHd &3, ftod ¢ ff palydshigedtjods Isd
sls Htokzedrn dzOMmj azj de@ftefB fLApCtdsvtmodzj dzd ¥ Hisdzdz" 7 s
s dztsh Betad o dird Cu.

1t MteOo dzj dad & fl Wisdatsp Odstf W Llseigmtatieedjls asttotd @ Yz dzts
slsdetsh j dzdd «k€2). d Cu (K

dzv Btsdzjj boydets?2 tyjdSd Mmisjfjdd Isjndetsa
s dztsh jQizEe NilFe [3, 4] . LiNlsOdzs e dzj dzO@ Mz j f)lstoty disdeCO
Slsdztsy j dzd 2 o HEGISE 5o KL H QdigCE Pl di.z Ns, ylsts
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gd Cydw 4. lwtspd &3 | Ctdsedyd MS seds dB tou tsbsp @«did !
Mtcj HIZ, dzeseo" | dRBilbtsHdyimMSd] HtsHatH' € teeOdadL O
Slsdztsy j fled 2l E0O 5 deste B3O dzd L 59 Odzdz’ WO H @ dzdzO d3tc v L dpjtede'H C
36tcOL © Ni dzff ted smtc@o Htsdzdz’ d3d Slsdztsy j dedw dzd 64 & 1 gt
LOf s jHd2d CO. 1tsydj ctesHO o MtojHdzj B3 L Octew L dzj dz
vOBdZdyo 1
HSH jteYy Odedj dBjIsOdzdzso © HBsdede' » lsdzsy jdzdW R 9 SHBISE

o G. [ chezfpy ( A S dz
¢ dzg &34 X Mini max L nESe) (n=58) B¢

Be 0,89 dz.it5,72 0,50 0,79 1,13
Ti 904 248 3017 917 1021 0,88
V 25,9 2,553,6 13,9 19 1,36
Cr 33,3 9,74'1341 13,8 16,7 2,0
Mn 345 1171811 291 384 0,90

Fe % 0,86 0,34 3,85 1,03 1,21 0,71
Co 5,38 dasi 22,9 516 6,11 0,88
Ni 19,9 9,90 382 12,1 14,8 1,34
Cu 28,5 6,97 163 20,6 14,1 2,0
Zn 164 d4si 757 173 T T
Sr 195 dasi 345 98,9 150 1,3
Y 11,4 2,00 36,2 9,63 11,7 0,97
Zr 320 991 738 247 364 0,88
Nb 4,97 dasi 29,9 4,94 6,08 0,82
Ba 394 247 862 333 466 0,85
Yb 0,99 dz. 18,62 0,98 1,18 0,84
Pb 19,2 9,61 81,4 18,3 16,0 1,2

1 tod o3 OOy dzj dedz" § fkzdeSIst BJL 6. [ dqdzemC O
v OB d&ZdYyoO 2
[ Isdztsh CrzegNi/Feo Htsdzdz 7 tslsdztsy jdzgdWr dL Ezyja@E = otsHTEsIst

. Cr/lFe Ni/Fe
vitkdlstd® X MinT max X MinT max
JijtejLddemMed?2 BdmW jtods 2 9,0 4,2(91,7 10,0 4,8/ 55,0
¢f ddzm¢ 42,0 10,01 162 36,0 6,11 320
1 OfMmj dzj dedz" 0 fledakfs? O)( B J L 23,0 1,71161 14,9 3,1i52,1

sdfdL @gdete’ 7 Sldzsy jdd?2 (fEzdlistses s tf tsfedaneg @dzd W
fts Ctdayd delsteOydd =« d BAVYGrfiVih, o8 NiiCdzl gy, BrisYboPh) 6 © dzO
or fsdzdzy d&z0 M f sd3tsh 4 djteOterndyd MSsets € dzOMisj tocdzts
ZOcdzv Hdzes ftoej HMIsOadls! MatsHMmMisets ddzd tOL dztq@Pj tsBI
fJtej d3j dede" =~ . IfMmi fkdClr tftesBtso OdzdWV teOL HJj dzd dzd -
¢ to iz fAIB ( ts ) .
Jteef §© ¢ Bl jHddW jls EyoOmkstd tlettO® M Odssd0Od
L dzj d3j dzlstso Colstster § , o Mot yjtjH! iRl ddPL
LOGcteWL dgjded™w d M jCIlstelz L Octew Adgv BHEs@GElsPzdzsej - U
or Hjdwehdafmw, ftojHjCregkipd 72,7 , PHEHFPR)dzs e Oy d J 2

RL Htkzednma {dzj 3j delstseo Ctsi WWdydj dalsV, FeCdsQizy j dzls te Oy
] SHEOEPP Mhistsdls L tHEsets EyOmks<O, cHj B kOt
134136/ S ¢) . I BHCEELEffO 62 Bl jHddjlk H9 O BddL
H tsdzdz" n tsls dzts ) § dzd 2 ) Yyd dzls te CstesHO eoBdzdL 9 -
culsOdzS sistetsd Is1j dzd dg'f2s ic@®a O e . 1 HJ M dzOB dz¥ HOj Isfiyw
fMtsH j NDEg517,1125,9 G (Ky=3511, 5) . 1 dwSeZfiyoq s¢p W H Ists
SftetsBtso OdedW M fsorh jdd>KY BidmpubEOydyddud K¢ dn
Ti, V, Cr, Fe, Nistc CWOcteYL dg¥bh JRb 3] BPjzdztse d dzH d o
Eyofmls¢ 0.
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tdByr jdHEEBEEOBBO ¢ ZOMMdW S Oydd §zdz Ists
s d3dd ssHk usKHO. [ 9CdzdHBats ttOMMISH

c{lsistqudZJ dzts L OctewW L dzj dadz" | EyomisSd tsBteC
tc sy oBdzdLd 9" ~tsHO Hzd ocdajlsoO=i2¢ s ) O 2O dzif j
d o3 { sdtGISSOe d dedxd f B dlyisejndkdse s dtsls ds@t O dzd dzd f
ltekfBf O MsMissdls dL tslsdasmdlisy dz@ dzts ydmilsr = ( daj
of sHCG Bl { H2. t OLHjdzj dedJ dz2O YssSHGtlRzY T 0]t
dchlstsd&@d.;tq’@djzsdz%(a(;lststg@. vOC o9orHjdzjdede' § Y SHGIEGE
fMBHJ ey deddzj W o davdzjh dfjedsBweR L dzd Is § dzj d3
vsO0Cdd3 sBOL s5d3, of sdz@fidOmwdzj jdgd o tdnj dvsdetso ¥ d3d Is
sldzsy prslssCtss cEtstesHO CrgfdeinC O ta dodg jfods L dide jdzy d | dzl
Cr/lFe NilFef sLotsdzw jJIs Bl teipdHa@els | , S dzig§ P ded &  dats to &30 dz
HOdzdzr d3 © Mtep@zPdi3L OC @Y, L7dig@ze © CNi  dff 3, fiftc O 9 dzj dac
Slsdztsy jdzedwv ddd t6d ¢ 1 jtejLddmMCtsets BdsmMW jtecdesegts L O
Irmf sdzdzgj 20 ¢ 2Pl B8 Ogfrtsetso Odedy 5 MBSHJ tod
Slsdzsy jdzdwnr d " HjdzidZr HoJ LBdzr L OGtwY L dzj ded VW .
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CALCULATI ON OF TRESHOLD METAL CONCEN
ORGANI SIMBDI CATORS FROM T™WEE TNGCRAIRH OF -

SEA OF JAPAN
A jodnSd?2 ddmisdls 0 0c4jlts ¢l wBNHddp 5rflisfts $t, ¢ 11z,
T Odz) dzj otsflstsydzr 2 WjiHjteOd d&f 2 bkdzdoe jtefmdlsyls,
E-mail: eleng@tig.dvo.ru
¢ dzdzts Is Qu@fiviud Is Odzr W ts dzts oFe Mn, Cis g \Ph, Gabs i © y ¢ @ dzdzts 3O~ RBOMMts
o sH stiffazdXE Ols 5 ts Bugus RKilteetia SargassumCystoseirad L. ML OftOH dzts?2 yOMmisd ¢
Bstew L O f 2tOPSBH c6lca87] COyjMmlsej ojtendzjcet fokSEBo et
dMfsd Ltso Ocdzd L dzOyjdedj BjHIOdr fdz#f Hoej dBiMERDAR). OB fi
1 d
¢ s
o]}

3 ded 2 fstcsegtsar 2 Ztotso j dz Wisdetso t52 Ctsdzyd delstcOydd, s
dzd ud Miseo sdf isisj FRABSPOdZO L 15% 3 ded G5Oz dg" = L dzOyJ dzd 2
BMtsdzt sdz" = IsC dzts diJegdi@MADf5)ls.  dpj HOMOMRMB D tc O 3OIstcd 0 Ocdzd- € OFC
sSdeso " 2 HdOl]’OL sdz Ctsdzy desteOyd?2 .

Abstract. The background concentrations of trace metals (Fe, Mn, Cu, Zn, Pb, Cd, and Ni) in the brown
algae of the genusucus, Silvetia, Sargassum, Cystosdiman the Sea of Japan for 1982008 were estimated. The
upper limit of background concentration range was taken to be Me+2MAD (median value plus double median of
absolute deviations from the median). The lower threshold value corresponding to the physiological horm of trace
metal was Mgl 2MAD ;5(a median of 15% of minimum values minus double median of absolute deviations from the
median). The range Mé\ 2 M AdWvas considered as the natural background one

[ dzv fteso jHjdedW tsyjdeCd LOctewLdzjdzdV Ctelzy O
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stst WWdyd daglg 'dzls € ®Yyd d, f sHimuydlsOdzdz § 5 slsdetsh §
dzOL " ® O syl W d yd J dals O d3q O (ddis eizfalsias @ty indts M ¥ of y d j dz
C tsdzyJ dzls tc fyfrdi y d Is © dzdzr | fts lsdatsh j dzd ¥ ¢ fMtej H
Ldzj d3j dels© o Sorf@uesthiey o te JAAJ@(Wsts 2 6 JJ ik dsd@d y nd mls § o34
SO¢CMsdesdzd yd ME 2 YOoORlsaDicC Odg@L r & Geddgfsdlzls 8 @ yd d dz
Csdzyd delstc O P mydIls Odedz J IS tslsdztsh j dzd ¢ 1y
Csi WWduydy delsOdsd s Ofmdzdiinlsd 1+ stses 94 M jMmlse O
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Lizs Isfmw BjlSSH! BBk Bt dc O HE@E i dz
ddtelze Pdj ddzHd ¢ Olstster L OGteW L dzj dzd ¥ Offpiejj I8
dj dzstse Odets BOdz! dets s § tselzj) j §i2lsg/ @ uclls | 39 telak
DR, BdbOshdR o GOJBBd kHOE] d@dt Gl

dzdvw tOBtsls & i tcjfiHgjdeitded ¢ s tdtadaiaifiryEs tstifd @f
tcj Hils O9 dzj dadigls te®© ydw i s d wiaj rdfyj dilstsdzy jo tsBi j €
dzO M ls s W hHjdgw  otstdf jtaiwh | 5 deciiy j Wisdeboglsj dzlstse o € tso

d st 6 CCdE[deShOjls dz g 5 = o d3d W4 MS SH dzstets H o
defy igls Gsls o Mls o Wd MS 0 § W'D tieq ¥ csgtal of  JEAWE) ® o LB,
yddzo, dzgj L OoadMmwjdd 3slbj dsddufdcizizie CAiff &y fsgzldzd oz
d ROf IS to iz B8 d5 difssel s dzy J dEls[@lOydl f§tsfdzj Hdzd § 9 tey
otsets HJOY OLALdszyd dzift tsiRjtpofiBpls s o ¢ tsg ) 6 tygztzu 8o
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g4 Sydqw 4. JTtwBdz &3 1 Ctdtsedyd MS sEds  deB ot sy @sdid b
MicjHE, dtse" i RBilbsHduimMSdi ftsHatH' € e OdzdL O
Bd H] Odzlz € ts dgylgs dgs OARBRAPOrIAN 5 dZF IstEAs € dzts dzj dzd 2doubls  d3j H d O
Medianof the AbsoluteDeviationg : +7 [j @ [3, 5].

AKjdts HOdzdzts?2 OB BIST B dz(80F Y ¥-jcHiH & ¢ § jntse tej] d3d
H§ MW Is dXddjfidaftydzjflasdets)e tso r j ¢ Baldp 2l CRp i, o dBOMMEse r -
odHBORtr 7 o B Hetiste Bfigds jSvetia SargassumCystoseirad L ) jL Ojf tOH dzts 2
yomisqd cftsdntsets dkstew.

[BI jJCIsT d J[dQ)Usisteid @ dztdzelzs dsp/tstc € d H Odzdz' n fs MBH
B Ctotst dzj d3d dzlsts o ) BOMMtse ™ 7 T dfdey @ANIs @dzdels Jmdzj @ ts HtpjteC
SargassacedCystoseiracrassipesSargassunmiyabej Sargassunpallidum) FdcaceagFucus
evanescensSilvetia babingtoni) T d dzH d Ctis thtas Mis 2 f dzr &j V@dedise o ditstc
fMtcd H ] . [BtoOL yr o SHBt®hdMisHsda§BOdzd 19 2604, dz] 99 6,
2008 G G . o H 5 dz BsteMC scad C foE s € joOww  Stanfldisbd Sils O dzy d 2
palidumtslssBtcOdz" © OCoObtstedd LOdz. 1 jlstc® | jdzdStsets
ledddstemMEsets CteOW  dzO F.fgjavegcend sls B Odzs d J € @ dzO Mmj o
o smitisas f 5B J toj N [ vdzd Btk @@ erasEpesd3sS babingtoniii o H ts dz! ofmj?2
BiJtjetsots? dzddzedd 1 tddiitstes w. -bu ItE€H @GS HEEdEs © silsB
ocHBtotEfdz] tosdL OB @EZERE ) BIsd3" 9 Odzd tsIs 9L 9 j Md, B
Isj i3 j B E®i j 8 dzisdadias

r 0dzj J ftctsB ' Coiiscj dzdL dqeseo Odzd, ¢ @Oy BES des 2 totsE
Cdmdzslsts?2 BZOtLd fsofgsigdetsfgls w3 . [ Jtc]j HJ dz bztf gzdztsiz] Is O d
OB MtsteB ydtsdzdzr d3 d3j Is sHitashi 18020, SHinadze 658G M rfdgzOd3 dzdz
Lz Clstetslsj tedzd yud MSdd3s ) P tc @iscslsiisa ©Isste @iz S s h B ¢ O
MisHjtey OdedW 3 jdzjL O, ®RBOc OB, g o deij @15 d e B dft B POH
Cedzyj dzestcOydd wfftejHJdzidzr Hdzvw MkAatt?2 &BOMMr otSHBEE

d4lsOls d MmisEude@dfis H o jacceltstcC d MBH j oy OdedwWw d3d Is Odzdzts o
9 SH 5 tc Cnalagshed 4 4 {f & ®vanescens 19, S miyabeii 97, S pallidumi 7 2 S d
babingtoniiit 34 f tctsB . t W HPb Bl deQdm J dizyp'dzs @ QI #f $6HO)] ~ dzd g ME d
ftod Qasdzts e 5O dz dasTylsdzj dad @MYty j o dzd  f s Grelaslogi ) MC o
Ofnd B3d3j Isted d . uth Ois § gl fp@LEM” MsC dj ¢ sdydzefass@ygdgn d
HJ O OL sdz deste 3Oz detsets d dzd  dzty dndeteias d3 @z disSEidsO o t8 Q 3 ity
o' BisteC d O yMAD. o Qldgfitush fizic & 2 tsdipts £ tsAzy | delsiteDdyls{O dzd
[ J™MAD (IsOB dzd y0O)

Il dsdaztsedyd M Ow f slstc] @AzZORNEY § dzf 20 6 § dzids dey fAs ¢ d .
sBdlsOwY o fftcj HJ dzi daslz| 8 d dzinfiSOIgFtEr MBY HEe Bz dzdtelze s Is
Wy jd n &3jlsOdzzse, Stk MEEEHENASE 6 DEASEGEY JcP 2
s¢ J 0dzO. df smtse dztsm s 0 ¢ € tz c3@ dizd] tadz @ @I - Bk s O©dzdzj dzd
SHdoto] d3] dedztsets H Jj2AMlsoadw o dzklstej dedzd s (64 detsisd ff E
(EHj dz0 dzOv B9 jton desis! , WistodzO zZPr &Y Al ddtftsoaie)rIssO dzdz
Emdzse v A sftejHjdvwehdds WOCltstetsda d&zOC s dzj dzed w d3d
fslstcj BdzsMis B, E gl thE d2 Mshis®@a O ded . detetfelfts@ifdssdd wn
EmMzsoedwr oBHBtesMdzd MY tsMmtse dz 0¢ ¢ &k diBlz dzd tc 5DLO Is ¢ ¢t
ftcjor hoOshjj G4J dzj Isd ylg ¥nSits Is tetg es riftpdrtise dizf] Selts + dzj d3j dzls C
{ftejHjdven gogg W OsCaltotdn rlsigO@Pc oW L[Gle) dzd J

IMBd BHdsects adHO, oLWwWIrj dL BGHddsets dd Iksets
fMtsH j oy Oded ¥ i3d € tets+ dzjfipljcdglsdzjols d yyjldis t=iPe Wdpj Oxdatizts te ts H dats i) ks
GZOddudj & o jj ShEdapylipR) On kSO e s | asfEousisudny
~ddBdud MSdnr [7). dzj) Bifipalyysad ) 1 Isdd3 Wisdetseo O Ctsdzayj dzlstc O
St OdzdL dB3OR HESd dz0 dzO~ tsH dslsizj we j adzd el detOisias tjtdizs H O ff
Hd O OL sdz®@ M tsldn fds Mise s Ols B3d dzd BO dz' dzts Iz WdL dd
Codzdyj Msokw f8cdtwatd?) Cwdzyj dzstcOydd + dzj d3j dels© o
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I X [ JyHERZOKGSH RZOY Bdtsc ) sadd3dyd M Ow

OHOf sdtetso Odzmw ) H Odzdz" ~ GJtnd B EjHHL T Iz ndgo:

fsflzdyydda@jcliz" § deff § sdztse d ud MS dzOC BY &P ded ¥ Gfflo o 7 o

v OB dzd yoO

ABBdzser J Ctsdzyj dzlsteOydd d3d Is OdzadetsdYf GH datdte " L0 frpldsgH =t
Bstew, BECE/ ¢ MEas2 &BOMMr

Metal Algae AvRSt Min -Max MeN RIAD Me1sN Atsdztso T
2MAD 15 Hd Of OL
1 65N2 25-150 57\24 37N\8 19-81
2 77N4 40-182 6IN 3 9 40N1 39-100
Fe 3 501N4 542722 353\393 116836.6 79746
4 319N7 404397 317N3% 92\31 61-672
5 58N 5 1 13-258 44N1 0 20N7 1354
1 8. ONJ 5175 8.7NB.2 5.8\0.9 4.911.9
2 55. 3N/ 8129 58N 9. 5 9. 2 N| 8.1-68
Mn 3 484N7 95863 266\448 16N13 3-714
4 157 N3 591435 168N2¢ 21.40.4 12-455
5 184N 3 0| 15175 12.9\9.5 23 N® 1.7-324
1 30. 1N| 11.395.8 26.1N16.6 15.9\0.9 15-42.7
2 51. 4N| 20130 43N 3 7 202 NO | 19.880
Zn 3 17. 8N 8.840.8 16.6\7.3 10.7\1.8 8.923.9
4 16. 3N 5.1-40.0 14. 5N¢ 7.1N0.9 6.2-23.8
5 33\p1 10-104 24N15 15N11 4-39
1 2.8\1.3 1.1-6.2 2.4N1.2 1.3\0.4 0.93.6
2 3.0N] 1.089 25N1. 6/ 1. 3N 0.94.1
Cu 3 3.2\1.8 1.1-10.2 2.9\1.8 1.5\0.2 1.34.7
4 2.5\1.9 0.9-89 2. 3N1| 1.1N0.2 0.93.9
5 2.880.0 0.59.2 2.2\1.3 1.0ND.2 0.83.5
Ph 3 2.8K~B.1 0.0618.8 1.7Nz.1~ o.3~|§1.4 0-3.8
4 2N3.| 0.114.3 2. 4N3| 0304 0-5.5
1 3.2\1.5 1.57.6 2.8\1.4 1.6\0.3 1.34.2
Ni 3 2.4N1.0 0.2-5.2 2.3\1.3 1.2N0.4 0.83.6
4 2. 0N] 0545 2. 0N1| 0.6\0.2 0.43.8
1 2.4ND.8 1.2-4.7 2.2N1.0 1.5N0.1 1.43.2
2 2. 581 1078 18N1. 3] 1. 1N{ 0.83.1
cd 3 1.6 K7 0.6-4.5 16 N3 0.8 N1 0.7 N2
4 1.2N0.8 0.54.0 1. 16N0| 0.6\0.1 0.51.7
5 1.3\1.2 0.1-7.0 1.1N0.5 0.3\0.1 0.21.6

} tod 34 U Mlgad: jl- C. crassipes? - F. evanescens3 - S. miyabei4 - S. pallidum,5 - S.
babingtonnii. AvRSt T fte j HdgjsjO dzv Otels dzts j Mits-ldx detsrizf @A L sdz € tsdzy § ¢
dimf sdz' L zj 3" 2 ftisted ~te @ figfa@july JdzdW2 ts dz

l1tod tOMUdlsy ddydzjects fottectotet ktetsodzw Wi
orestelj M dMYEEARAD isls @ dzf jj dzgd ud dzO0 d detsG H O, WD L dzjo
Meslse jlsMisoazj s HIJOMYls onddiyj di' ddetxfiridsdefts ¢ d y J fMEed Mm),dz0 y ¢
gdaizjehdr "NdesCdBOW i@ s A dzdzly 5 dzld2@® j dzz . H df R Y Rdk1s,dz
o Cdzs ypW dL dsdzsedyj m< d dzi sB - 5HJ BB Ctsdzd yJd Mmle
o SHBEMdz] 2 d ftdtetsHdzr 2 Wsdetso r 2 d et Phass "Cds
di3d dzd 3O dz' dzf 2 9 CAROR igds twtpdAds Gig$eR ¥ e dSIRAAD 7 d3j H d O dzO
Codpyj delstcOyd?2 BdStetst dzj d3j dzls o', B stE® fif &) UnidL IsEDAE ) vz
L dzOyjoded BB, J CHlsdfe igz i H o 52 dzOr' fn sdigf HsdfiD O G ¢ dzts dzj o
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g Sydw 4. ltetspdzj 3 1 Stdzsedyj MC sEds daB ol ks @i b !

Mtcj HIZ, dzeseo" | dRBilbtsHdyimMSd] HtsHatH' € teeOdadL O
i HIJ.OdZ tod 1 Istsd@edh2MADWaldizOjdsifizd delz f sStcsetso ™ d3 EkZtotseo dzj d
Codeyd dzsBOQYRAME Az S22 SO BdZdL CO € &dded BOdz' dzts 2
CdHicsBdtsdzls OR o EkEfmMdzce dW rn H Odzdetsdzd dpQ jols steldOts d i) Is jtadk
L 2Oy J ded | ¢ dz¢ U J dzd Ph ftizgls @& dglejglzlov jolstinw B dtsdzsed uj MEd
d Jets d3d dzd d30dz? dzOW C tsdzyd delstcOydvw sy jIs Miste dzd s+ My

1 OC dzt yj @GHpHudlsoder Wesdser j HJdOY OL s@& MndCulf Stetsc 59
Zn, Cde orBtsteCOn Hwilsd odHPbdN kIl spkEStcxHdytR] -
9 SH tste s fitgdgjo i ,Is fiflst® | dzeet f QfHLdzthpj oyiQdids ¢ § 5 dzf) C2808ts Bistow
GG . [indOdz0 Wodktsotsets HJOYOLBdO dBsyjls dhfsd L
Odets BOdz! detsfylsd HOdzdets?2 Mtej H ' MegpS MAD@ dzdfrpls zHf d@¥j Is6 b H 1€ tOBYd]
HdOf OL 5dz0  titsflasteH & - S tsdeyj dzlstcOyd 2 . l stesetsor j ¢
weodzwe Isfpw shdsets?2 HAEY ftse jHjddw 1 Ctsdtsecdyj MEBE
s Offdzesisd HdzW Bt OddL Bisce dBsteMEdr OC o Olststed 2 .

{ OBtslsO yYOmlsdyudss o' §sdzdzj 20 fGted Wddz0Odzhse 52
¥R (s ¢ &zOh-5040934). - 14

[ dlsjcOkiO

1. sO2HOCts9 O 1.1 - dtcOo dzgd Is j dz' dzOW nOtOCIsjtedmlsd
ftesdL o tsHMise j dadats 2 HiWlisj dz dztsfiflls d\ 2 dalz@ o3 LdzistOels edzr jj
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I X [ JyHERZOKGSH RZOY Bdtsc ) sadd3dyd M Ow
uvrs 631.8:631. 95

. RLtecdZsBr ddat JdgH dtcj 9 O
fret{Sftfrrvv3 1 1TRJLUCIMRIRY[HSEBE A[]
tovuv1RRIJur Lt 1 vefJIRCM YO0  dr1ds

Yu. | . Er mokhi n, A. V. Sindir

TRACE ELEMEMWTOGEOCHEMI CALASOHRL ANT

ANI MAODFWEST SI BERI A
AL d JIu]l [of dsmCafmizH Otc Misdtg Qadazd™d | tafipd Is plsu Istsdz § d dzO
¢. [diMC, RrdzMmisdIs -(8812)6510-68, &mailGindirgva 28mail.&i
O dedes s Oyt o sHW sfqw sMdetse dg' ftoddzyddtr destcd3d tots o Oded W

Bq Ctetst dzj d3j dals ts6d, Zn)dzOo 1 fipe fastiteEy Is-if diefis ©dzts | dzg dztiz B | O et § t5 dzts
Emdztse v a .

Abstract. The paper deals with the underlying principles of rate fixing and forecasting of some microelements
(Cd, Zn) behavi @lantami mahled suynsd-eealogfesconddidn:ry agr o

O MjeHM" daf? EHisOdzgso dzj des yYJjIsSdr SCtodlsj ted |
totst dzj d3j dzlstso . { Mdzs o dzOW f ted yd dz© s ginlsPls § «
fdzi SMdesets d L sdeOdz' dgsegts fSHRtSHO € ftotsB dzi
j 3] dzlstse o B j CHsjOHRT . s5Clclz®wh g2 Mg + sdds daj
J Gt Odz’ dzf Rdztyf tisBOe els@ ddzfj R, [k fMls O dzts 9 dzjndzd@ dZis o figz i
Sdetsdzj tedetsls j 2 Hj2Misod¥ o ddi3d ug ®f -5 deef fsidg digg jdel
| sB@SE | st dBOHAdsEOEYJ S sdfdeljlsas?. 116t H Odzdzt
HMMlsOo dzj dz@ HOdzdzr | 5 HJ200NadnY EOHOJ BdUEBHE
o, ktotsy 02 dgdiyls' © dfp j WO WpiChplsiass W 2 ilse j dgdz” = € Edz
Istcj Bdzw ¥ h dn € StedgO, z MaQelgivigisiifdis gj | daflakz 5 dzd fiifstigdy Is &z
Odedz" = {1 &jndpidaplsitsee Odegd W ftoctso jHjdgr o Emdzsedwa &
RfMMdzi Hiso Odzdw W HO r@alBigHE dE s 1 B2 delglis o o
Yybsts Ctsdpyj dzlstcOydw dBdescdnrn B sOdzdzso o o e B @B @3
oBLWEOMISOjIs M tOMmh dqtej dzdj d3 dJdzn 2fmisted Odz fRIA. d
[MsBr2 ddsjtejf ftojHMIsOodzv jIs OdzOBMtstcdfL dgjj ldz) dizdf
fsyeod o© tjLbkzd O] dr Okttt scj ddtscts o dzej MJ
dLizyj dets MitsH jtey Odzdy ¢ 5Ho X datds? o tftasdlfy dz@le, Naydj ety J ~dzo
fsyolkz (lsOGBdZdyod 4. 1) .

1 sdzzyjdede | 2 deOkd + Sfyff jtoedd3j delsOdz! dz" j H Odadz’ j§
che d dzls j dzgfd @ detsflsd Hj2Mlsadw Iswy jdzr 7 3j IsOdzdztf dc d
o dzgj Mildedgc/ c O € OH BV, ded € § dzv , Yyqddz€ © MmtsH jtey O
o jdkdude Ojsmw Mmttlse jlsfise j dzdats o ftej H dzj-830 fdeB®. O
viNls Odzts o dzj dedz" § e ididdise) wiajdozlszsmisd Hj 2 Milsadw  jH(
fsgolswy jdzsets 3y IsOdzdzO dzO ~dd3dL d3 f sye'r  SL oA
ZzcwgwdtsL | &3dats?  f syl sfigls flszf dzd HOB" de OfMmis§ ded § ,
W s to B bets 2
g4 @B/ €6 b, wdz + (1)

ISSI[T O~ g
TSSO
Pl ot n(ﬁ“—&-n,—a

GHJjd d ifgsa jtoy Oded ]  SH o dyjddrye s WQ@eCded WH, s daddzj ) j dac
fsfmdd fteddj dj dedv { dzj d3j delsO (&), &e/ Cc fsys’

[THESLO odzj Mj dgdese s | dzj di3j dzls ©, €6/ ¢ O;

bi Cst WWdydj dzls ddzlsj dzifd e desfilsd HJj2Mmlsedw ¢ OH
(0,011) &Be/Sc fys’ .

10 thdetso Oded d Hzlgle Getse dzfdzdlj *zj dzd v ftsH j oy Oded
oL d&zdS Oj Is oL iBisy dats s - sted j desdtetso sydzes  f to |
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gjCydw 4. 1Bl @ Codscdyuj NS sEas db o wmisp @didb
MtcjHl, dso’ j BilsHduyjmSd) (SHOBHT & SKeOddL O
Odzs ot S¢ shpteRg tzj ded™ d ‘Isdds MO®R o5 fejHOdH IS! Hj?2
f suac@®misjddd [ 4] .

| tjLbkd Ok Gds@dd) |sdzt Bzs d 6 fybzj g tes o dzd W dzq j

yddz€ 0 dz20 "ddiduimMSd?2 msmksOe MmMstdss 527 ALK , d
Yicto G 5.

1s Mmddzj Motjets Hj2Mlsadw WOCktsk , oddwshd,j
e OMmls j dzd j , COMEf cd&zOE Oy sw o € g He? Mg ok dzz@% Y HE Il
Csdzyj deglsteOydw 1 dzj 3j dzlstse o ftsyoej, MtsH jtey Odzedd o
fscdsh jddy CONYaSkse d Hiekzced|

1 tetso j H J dadz" J fsdzj or J dmmdzj Hise Odad v f L o tsdzd «

z
dychg datizls | demd o desfisd 2§ d & M3 d oy J fitiAgls 9 thdzlz ¥ f 5y
W, dzd € § dzv , Yyddz$ O dzO dL o35j dgj ded j MtsH J toy Odaed W
T, @Bs4@Mpid o L j P dsRcoiOéiy ( O dzd yO
v OB dd yo
s WWdydj delst d dels § dghpCel, lazindz@ i BRI d isMisOo ttOMIs
Il d&c/ ¢ MmMkasets ojh jMmlse O

skdz skztO st WWdydjdds ddzlsj dzmdoe desfmisd Hj 2
Cd | Ni | Zn
Ststedej § dztSH '

dlstsdzce O Mo 0,0067 0,12 0,13

ulssdizse OV B 0,0019 0,03 0,079
1 OHL j d©3dzOVY BOMMO

{ Offf Wictso t52] 0,027 | 0,06 | 0,34

} sdziz y§ dzdz" § ¢ dzd b CndsonC jlsdgdigbd s @b J dad 2 ftsL o tsdz
ftosedetsL Jtetso Ols! R fflsy dag € A 2 i dnjsfdz’ 0,0 @Fizldct tisth (G j  died@ df]
f smistzd @djNi,Zno f syeok f B): Wtstedzzdzj (

JBS/ S G DBowbf + ( 2
GHJ-MtsH j eCQUEJZne tOMmis Mk s o jh j Mise O;

e W-d Ma BHdesj s, HNj, Bnp O deDjin,ls S S ts o j h j Mise O;

D-HtsL O u’tsfnlslzijc[ahJGB 1 dzj 3 dzls© o i syskz, €6/ ¢O;

b-Csi ¥WWdydj dzls ddzlsj defnd o desfylsd H j 2imdgjo dfjvdzls jOH dodzd

tcOmMisy ddj, B/ Ca.
1tGISE)JHJdZerJ Bdzts 6 sz Is dzd z Mg dzy A s afg®sde j dzd te s 9 O dzd »
fsmiskzf dzj dedw COHBIW, ddCJdzv, yYydqdz¢ 0O § tsH Mlstsdztseo z¥
o' wodlsy MmdzjHEkehdj sMhzsedy § L OCtdsdij tedetsMmis( :
His sdzdzd Is § dz! dzts f smiskzyq dzj dzd J COH MW, dzd € j dzw
o jdzd y jHdgdisy Omglig{ w 1 Isdr 1 dzj d&3j dzglsse, GC OC o tstcc OdaC
d o G6jdzgjtcOlsdodsr » Bted OdzOr t0OMIsj dzd 2 ;
dmrtsHY dL ©OMMyUdIlsOdedzr = Cts4 WWdydJ dals sGd, d dzls § dzfr
Ni,ZnzBr 8 0OjIs o twHEk: tOfff "icsoatt?2 > Mtdzses OW M
9 dOyodudisgHj" figOL o d dH j QP @ldzai dzd 230 C tetst dzj d3j dzls s o
C fijtedtsHlkz WdLdtdtsecdy MEts2 L] dzsisd, Yylsts B
tcOL BOo dzj dzgd v € ;
9 LOMEh dzder 2 cetsH Isjdi3fr dzOCtsf dzj dedw o3d € tets4 dzj d
Ed3sj toj dzdats -odeOpjldas 2yiztsy dets BT W fded Is W sted3d tots o O dac
Bds®BOMMr , d ¢€0O0¢ Mdzjumlsoedj, wodzjdedj dz ¢ctcOME sdz
fs @Bﬁ]lSdZ“lSdZISdSlZ MsH j oy Odzd & ) tcOfMmils j dzgd v = gL b
tcOMf sdztsy dls! o MmMdzj vz h j2 kB Ze>BikCd] 2 ylf shfigg w 6 G
N dr ud NBFi3d Mots2Mmise ORd d BIBEZEcdYU) MEB2 i
ZOC s dzj degdvw COHBd?2 fHtojotsMantsHdls ded S jdz2 d yddz€
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| X [ jyHEdZOsH O BdGcjsadddyj s ow

f tod d3j daj ded 4 stflsd 30dz! dz' = HESL BOC st dzj d3j dzls
gL d3d dzv 4 Is Fteso j dzCd, Nj,sZmistztf dzjfpim(@o dzj dzd ¢ m tc
ol tc@dg d3d BjL Gteddsj dagj dedv BOCteskzHBB®G] dd 2 [
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Abstract. The paper gives the data on 28 chemical elements present in the ash of lichens from different
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Tomsky region was recommended to use as a regional background for Siberia. This area is characterized b
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Abstract. The paper presents the outcomésygplication of mining wastes biotesting by the example of JSC
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Paramecium caudatum, Drosophila melanogasted cell culture of human blood) agéven. The comparison of
biotesting findings and geochemical structure of waste samples is made. To obtain the comprehensive information on
the assessment of waste hazard, biotesting methods should be also used along with the calculation methods and the
geochemical analysis.
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Abstract. Nitrogen is currently a priority air pollutant. In the Russian Federation, its deposition can reach a
level of 15 kg N ha year'. By the example oforest ecosystems in European Russia, the paper demonstrates the
impact of different levels of anthropogenic nitrogen emission on soils and plants of natural ecosystems through the
use of biogeochemical models.
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Abstract. The assessment of rocket fuel components (nitrogen tetroxide and unsymmetrical
di met hyl hydrazine (UDMH)) effects on t hedpartsoshg Alteiem i n s
Mountains was made. The study was performed with the use stithmary of published data and research reports
as well as the experimental studies conducted on the conventional and original techniques. The standards of critical
loadson acid deposition, nitrogen compounds that do not cause eutrophication of ecosystems and UDMH and do not
lead to toxic damage of the ecosystems in these sites and related landscapes have been worked out.

The proposed standards of permissible chemicalexpo e wi | | help to regulate the
launches.
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USI NG THE BI OGEOCHEMI CAL STUDI ES RES
HUMAN TOXI CI TY AND ECOTOXI CI T
sBMC d2 f sdzd s & dadfyg E s 2 Eughhees zsshngme d2 k-
stelzO, c¢. uiEmMaI yalalttirowaly@mail.ru

¢ dzdes s OYydvw mMlsOIls j tOMMmMdBBOtcde O Ismw ftod d3j te ftodd3sj daj

dMmMdzj Hise Odzd 2, Ytetse j H | dzeg" Chd3  diads drfés pefbmfdtdschs ta disfo @sddzd J whgn lakzd Myls +
COC Hdzv ByjdeSd LOGtwWLdj ddY CtekzyOsh j2 MtejHr, kOS d
Hdzw yYjdzse jCO d L Csfmpdmls o3r . 0 dzOdzdL 29 ~dddydmédr 1 dz
sjitcdlssipdgPsyd fHjHf sy jddy 5 oastsLBsyd 7 dhissydd s On of
fn fsdsh s 99 JHJjddY §tdkzyj de&Fidy tdinLpds dvGiddos otc Odgi)A ] d&'C
o' BtotsMtseo Htosds hdzjdede m ftejHftedwisd?2 dzO Isl 4 to df lsAs to ofufj dzists
LCsMdMmsj &3 s Mz BRO o dzsAlASs, B4, Betds, GOSh&Zn) { B d0kzle YW (¢ M dteso
Mo d dzyywsfedtf so sets Csd3B d dzOIs ©O.

Abstract. The paper presents an example of application of biogeochemical studies on black poplapleaves
assess as the environmental pollution as human and ecosystem toxicityKianustogorsk city. The analysis of 29
chemical element concentrations revealed the peculiarities of the territory contamination and made it possible tc
suggest probable emissigources. The impact degree on the environment was evaluated by introducing the obtained
results into the USEtox model that allowed to calculate the toxicity of the emissions from industrial enterprises in the
city. The highest human toxicity and ecotagidrom the total emission of 8 elements (Ag, As, Ba, Be, Co, Cr, Sb,

Zn) was observed near to the leadc plant.
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Abstract. The comparative assessment of levels of content and parameters of migration of biologically active
chemical element® soils and plants of basic Urov endemic areas in East Transbaikediaonductedt was found
that the sampled waters were alkalescent, low mineralized and of hydrocartalpateymagnesium typeFor
swamped endemic sites, the decrease in Eh armtésence of Mn, Sr, Ba and P were detectée. Soils of all sites
of the Urov biosphere subregion were significantly enriched by P, Mn, Sr, Cr, Ni, Cu and Zn compared to the
background soils. When assessing trace elements migration in thgasbilcompéx by their total content and
biological absorption coefficient, increased plant accumulation of Mn, P, Sr, Cr, Ni, As and decreased accumulation
of Se and Cu occurred. The content of selenium in landscape soils was practically the same, whereas in plants
growing in endemic sites was loWwhe peculiarities of migration of chemical elements in thedait complex are
manifested in their content in wheat weevils, animal hair and cow milk. Difference in chemical composition of soils
affects their microbiolgical spectrum, i.e. abundance of fungi from Fusarium genus. The obtained data are
considered as risk factors in the genesis of the KeBbak endemia.
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Mn>Ti >Pb>Cl , Zr >Ni >As>Ca, Fe>Zn>S>Cu, Se, Rb; dzo (O]

Sr>Bi>Ca>S>Ti>Co>Fe>Mn>Cu>K, BV, Sn.

Abstract. A microelement balance in twenty one-12 year old track and field athletes was studied by their
hair element content. Imbalance coefficient of 1,11 was evidence of hyperelemen@sj\NafCr, K, Fe, Mn, S, ClI,
As. The degree of ebents impact on the cardiovascular system was as follows:
Mn>Ti>Pb>Cl,Zr>Ni>As>Ca,Fe>Zn>S>Cu,Se,Rb, whereas on the autonomic  nervous  -system
Sr>Bi>Ca>S>Ti>Co>Fe>Mn>Cu>K, Br>V, Sn.
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containing water in medical practice are presented.
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Abstract. The method of Xay fluorescence analysis allows us to identify the level of mienod
macroelements inhildren with special needs. Children hair served as a biomaterial in our studies. Probable ways of
correcting nutritional status of children was investigated.
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K 385,2475 1075,1561 240,4122 86,885 490,61500
Fe 26,2175 28,0065 6,2624 8,1044 140,7030
Zn 125,8704 55,3430 12,3751 33,9173 207,4315
Cu 8,1381 2,4613 0,5504 4,4965 14,9944
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Ca 536,1910 513,1045 114,7337 89,2247 2203,3130
K 121,9563 82,8443 18,5246 45,9838 343,4681
Fe 16,5135 7,4894 1,6747 6,8584 34,0222
Zn 117,5040 50,5168 11,2959 27,3412 214,3692
Cu 13,0384 5,4389 1,2162 5,6914 29,9533
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Fe 19,2854 8,4574 1,8911 7,6828 40,5811
Zn 121,6024 79,2188 17,7139 40,2634 325,8169
Cu 10,5696 5,8727 1,3132 4,9491 29,1208
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r A1

Cd 0,1526 0,1395 0,0312 0,0000 0,5512

Hg 0,3618 0,1785 0,0399 0,1069 0,8890

Pb 5,7132 6,2693 1,4019 0,4581 26,2741
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Cd 0,1763 0,1321 0,0295 0,0000 0,3782
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Pb 2,4407 1,0245 0,2291 0,4469 4,2558
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Abstract. The paper analyses the rates of physical growth of adolescents in environmentally unfriendly
Blagoveshchensky and environmentally friendly-Bsistansky regions of Altai Krai.
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S.F. Tyutikov
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O dzdzsls O H dzsy j dz MY shSHc sz Ad GEGEJ SR C o dzj &kj delssL s0  fj d
wqdotlsdy 7. [ jltsH oCds yoOjlk skttt s otdsh dL Cdmisd Re sl
d ddhstelz k) dsOdz datsy tejHjdzjddj Stdayj dasteOyd2 Iswyjdr 7 &
10Cdzgyj d8 Mmemisswddd §ObskscduiMitset fosyj MMO shdse' o 0] Isf
stedcd dzOdz' d& 3 ttOkE 5B desterOd d' » Ctdyj desteOyd?2 nddduj MSdn ¢

Abstract. The method for the diagnosis of chronic microelementoses of farm angmalspiosed. The method
involves selection of the hair samples from the tail bunch, decontamination, sample preparation and instrumental
estimation of concentrations of heavy metals and essential trace elements. Conclusion on the presence of a
pathologicalcondition is based on the comparison of the data obtained with original normal concentrations of
chemical elements in hair samples.
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Abstract. Copper, zinc, iron, manganese and selenium are essential trace elements playing roles in various
metabolic processes. The aim of the present study was to assess the conceht@atjann, Fe, Mn and Se in the
whole blood of Ovis aries experimentally infected withemonchus contorty®lematoda). Lower blood levels of Cu,
Zn, Fe, Co and Se in the infected lambs proved that infection with H. contortus can impose a marked igect on
health status of lambs. Deficiency of Co, Cu and Fe is a reason to cause severe anemia in infected animals. The
analyzed elements are classified as very important trace elements for livestock and the results could be used to
balance and improve the iaral diet and thus meliorate the growth and reproduction rate of infected with
gastrointestinal parasites lambs.

Key words: Cu, Co, Zn, Fe, Mn, Sé¢jaemonchus contortutambs.

Introduction

Copper, zinc, iron, manganese and selenium are essential teacentd playing roles in
various metabolic processes. Their low intake or reduced absorption and/ or utilization or
requirements might produce biological alterations and reproductive effects. Nevertheless, when
present in excess, these essential elemergistiinecome toxic.

The biogenic element levels are changed due to various infecliate elements play an
important role against gastrointestinal parasitism. Gastrointestinal parasites are of great
importance in sheep and goats [5]. The blood suckirgsfga Haemonchus contortus causes huge
economic losses due to lowered meat and wool production. It is found predominantly in the
abomasum of young ruminants.

The aim of the present study was to assess the concentration of Cu, Zn, Fe, Mn and Se in the
whole blood of Ovis aries experimentally infected withemonchus contorty®lematoda).

Material and methods

The experiment was carried out on 18 male lambs of the Black head Pleven breed. The
lambs were divided into two groujpdambs infected experimentallyith Haemonchus contortus
and controls (uninfected). The first group was infected two times wW801H. contortus larvae
per a lamb. Blood samples were collected from the jugular vein in vacutainers 58 days after
infection. Atomic absorption spectropbatetry was used to measure trace elements in lamb
blood samples. The statistical analyses were carried out on the Prism 4.0 Programme.

Results and discussion

The results obtained in this investigation are summarized in Table 1.

Copper. Copper blood concération was significantly affected by a parasite infection with
H. contortus. It was reduced by 20 %. This finding agrees with those of [3]. They reported that
blood Cu and Hgb level were decreased in the infected animals compared to the uninfected. The
affected Cu metabolism is due to the interference between Cu absorption and the increased pH of
the gastric environment. Reduced hydrolysis in the abomasum when pH is elevated by the
nematode infection may contribute to reduced Cu availability and absofption

Iron. Iron concentration in whole blood was lowed in the infected lambs compared with the
controls by 19 %. A blood sucking parasite H. contortus causes significant blood loss resulting in
decrease in erythrocytes, hemoglobin and PCV. Well expressadia develops in the infected
animals [8].

Cobalt. In the present study a parasiteobalt interaction was observed in high degree.
Cobalt adequacy can also be examined by determination of vitagnooBcentrations in plasma
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or serum, which are beliedeto reflect dietary cobalt intake and maintenance of vitamin B
reserve [6]. It was established a reduced level of vitamin iB the lambs infected with
gastrointestinal nematodes compared with healthy ones. Deficiency of Co, Cu and above all, Fe |
a ause of anemia in infected animals [7].

Zinc. Blood zinc concentration was slightly affected by the parasite infection by 17 %.
Reduced Zn concentration is a good agreement with that of [8]. The lowered Zn level could be
due to immune response of host [5]

Selenium In the present study blood Se concentrations were significantly affected by the
parasite infectionlt was reduced by 28 % in the infected animals compared to controls. Se is an
integral part of glutathione peroxidase. It is in a good agreewigénthe reduced activity of GPx
in the lambs infected withl. contortug4].

Manganese.There were no deviations in Mn levels in the infected animals compared with
controls- 4.00 vs. 4.6. There are few data about Mn concentration during parasitoses [2].

Subclinical deficiency of Cu, Zn, Fe, Co and Se in the infected lambs proved that infection
with H. contortus can impose a marked effect on the health status of lambs.

Suggested reasons for deviations in trace element concentrations in whole blood in the
infected lambs with H. contortus have included reduced food intake, impaired digestion,
absorption, and parasitic induced immune responses and associated metabolic activities as well
inflammatory responses [9].

Analyzed by us elements are classifiedvasy important trace elements for livestock and
the results could be used to balance and improve the animal diet and thus meliorate the grow
and reproduction rate of infected lambs. Trace element nutrition and gastrointestinal parasitisn
are very closel linked. Problems with internal parasites need to be investigated from nutritional
viewpoint. It is necessary to identify the host deficiencies and to accurately calculate the
supplementation requirements. Targeted mineral supplementation could be aomednse the
requirement for chemotherapeutic control of gastrointestinal nematode infection of small ruminant
It is due to their possibility to increase resistance to infection and as a result, trace elemen
supplementation has the potential to redheerequirement for anthelmintic treatment.

Table 1
Concentration of trace elements in lamb blood (mg/kg d.w.)
Element (mg/kg) Control lambs Infected lambs
Fe 40, 1N 2,1 32, 44N 5,
Zn 8, 8N 1,09 7,33N 0,09
Co 0,07 0,04
Se 0, 46N 0, C 0,33N 0,0
Mn 411N 0, 5 4, 60N 0, 3
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Abstract. The study compares in vivo the behavior oftdta TCP in a past form implanted in bone of rabbits.
Biochemical hematological parameters were studldgbir levels were in the physiological limits. No sign effects
were marked in all animals after operation with autologous ardeZan TCP implants. No sigigant changes in the
markers of bone metabolism and hepatotoxicity during thequuetative period of a new material implantation were
observed. Zibeta TCP has no negative influence on biological response of organism and could be a promising
material as bone substitute.

Key words: Zn-beta TCP, rabbits, TAP, BAP, Ca, P, Zn, ALT, AST

Introduction

Among the diseases with the most serious clinical consequences and economic burden al
these associated with bone defects [3]. Calcium phosphates (CPs) biozatievials have been
used in the medicine but a definite need for their improvement still exists. Synthesis of metal
modified CPs has drawn much scientific interest since metal ion substitution has been shown t
improve the mechanical properties and binégt of implants [1]. Zrmodified/ tricalcium
phosphates/TCP ceramics were found to passes lower solubility than pure ones and hence redu
the resorption rate. [5]

The aim of our study was to compare reactive changes in the blood of experimental rabbit:
after using of new Zeta tricalcium phosphate as an implant in a rabbit model.

Material and methods

Studies have been conducted on 16 male rabbits New Zealand white breed. They wer
divided into two groups:-$t groupi control with autologous bone impits and 2nd group with
Zn-beta tricalcium phosphate implarithe implantation consisted in a creation of a 4 mm
diameter cavity bone defects in the distal metaphysis of the rabbit femur, described by [2]. A
powder of the material was used in the paster aftixing with hyaluronic acid. It was placed in
the defected created. Blood collection was performed by venipuncture of v. saphena laterali
before surgery and at thestweek and 14h week after implantation.

The markers of bone metabolism (the acyiaf the total alkaline phosphatase (TAP) and
bone alkaline phosphatase (BAP), level of calcium ( Ca), phosphorus (P), zinc ( Zn), as well ac
markers of potential hepatotoxicity (level of total protein, activity of aspartate aminotransferase
and alanine amotransferase (AST, ALT) were measured using Human diagnostic kits by the
Screen master 588 LiHD 111.

Results and discussion

Zn-beta TCP synthesis

Fine powder of monphase ZrbetaTCP (with a Zn2", ZnZ"™" Mg 2') ratio of 0.01 was
obtained after 60 sintering of the precursors (calcium defici@l@BFmodified CP) [4]. Its
mineral composition was closed to those in the hard tissues enamel, dentin and bone mineral. [1]

Tablke 1
Compositions of the initial precipitated ACPs and Enamel, Dentin, CementuBoaed
Compositon| Ca | P | zn | Mg | Na | K | CI [(Ca+zn)P

mmol/g

Zn-b- TCP 874 | 66 | 01 | 006 | 025 | 0,7 | 0,06 1,35
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Serum studies

The activity of TAP and BAP in the in both groups was decreased in all rabbits &t the 1
week after intervention. At the end of the experiment they continue to be low than their activities
befae the operation. In all croups the activity of TAP and BAP fluctuated with no marked
changes among in the rabbits in the same group (Table 2).

Table 2
Activity of TAP and BAP in serum of rabbits with implants
TAP- activity BAP- activity
Control group | Experimental | Control group | Experimental
group group

Before operation 113, 45N112, 16N86, 72N581, 65N
1'week post operation 97, 60N880, 45K9 70, 65N155, 40 N1
12" week post operation |90, 33N7/71, 40N165, 40N140, 82N¢{

The level of serum Ca and P was increased in both groups astiveekk post operation in
comparison to the levels to the results of the beginning. In both groups Ca and P levels were
increased during the whole period of the experiment. Their valmgedawithin normal limits
during the experiment. The increased levels of Ca and P may be attributed to increased mineral
turnover in the skeleton. The level of Zn was significantly increased in the experimental group
and nonsignificantly increased in theontrol group. Zn levels were in the physiological range.
(Table 3).

Table 3
Content of Ca, P and Zn in serum of rabbits with implants
Ca mM/| P mM/| Zn mg/l
Control | Experimental Control | Experimental Control | Experimental
group group group group group group
Before 3,453, 2N0,[1,00N1, 15N0l2, 26N2, 00NO
operation
1" week post3, 334, 4N0,|0, 89N0, 95N0[2, 90N2, 56N0
operation
12" week post 3, 6 N|4, 6 NO, |1, 2NQg1, 98No0|l2, 97N2, 9NO,
operation

The levelsof ALT and AST were evaluated as indicators of possible hepatotoxicity after
implantation. In both groups the ALT level was within the limits of the average values and did not
differ from preoperative values. AST level was lower than the normal valués ialltanimals.

The significant statistical reliability of blood changes was established only if%geoRp at the
1°week of experimen(Table 4).

Table 4
Content of AST and ALT in serum of rabbits with implants
AST content (U/l) ALT content (U/l)

Control Experimental | Control group | Experimental

group group group
Before operation 50, 14N|/49, 06N9/84, 60N581, 60N
1% week post operation 37,5N1(29, 60N5/72, 85N3/75, 66N
12" week post operation 27,86N|23, 99N6/70, 07N57542N8,

The values of the total protein and glucose during the experiment in both groups did not
exceed the physiological range. They were similar in both groups (Table 5).
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During the £ week of bone regeneration its markers were characterized by aioedic
the TAP and BAP level and rising of serum Ca &nlgvels, with nossignificant changes in the
levels ofZn in the control group Zn level was increased in the experimental group.

Table 5
Content of Glucose and total protein in serum of rabbits iwigilants
Glucose mM/I Total protein g/l
Control group | Experimental Control Experimental
group group group

Before operation 7, 05N0, 6, 70NO, 462, 33N|59, 80N
1%'week post operation 15, 90N27, 35N1, 160, 14N|/59, 99K
12" week post ogration 5, 80N0, 5, 76N0, 169, 17N|61, 17N

During the experiment lasted 14 weeks any essential systemic damages were not observe
due to operative intervention or by using implantation material. There was no disruption of a
proteinsyntheticfunction of the liver. There were no significant changes of ALT and ACT levels
observed so that no signs of hepatotoxicity were mentioned.

The levels of electrolytes and enzymes in the blood were within the normal range and it
shows that the animals did not shany side responses against the implants inserted within the
bone tissue.

The new implant material was well accepted in the physiological condition in rabbits.

Conclusion

No significant changes in the markers of bone metabolism and hepatotoxicity theing
postoperative period of a new material implantation were observeeheEn TCP has not a
negative influence on biological response of organism and could be a promising material as bon
substitute.

Further studies might be done to optimize the progedf the material to allow it to replace
the natural tissue and continue to perform the same function of bone.
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Abstract. The deficiency of iodine and selenium is one of the causes of the imbalance in the antioxidant
defense system and metabolism in conditions of hypeisebdogeochemical provinces of the AGhernozem zone.
As a consequence this leads to the liability to multiple organ diseases, infertility and dysfunction of the thyroid gland.

I'e § Hjdzd]

ltesBdz BO LHBEBo ! W ydolsdy n FadOr s B | tsfr) tdssfjlsdadz O
COMOjIsmw or MsS s tetsH 2C Isd o dgsizs)das s IsdzT SO, 9 C QO Misd;
tcj dzls OB j dz' detsfls d ftesdLosHMIsoa O fJtesHEzCIso N do sl dzts:
tcOMmMMmlstcs2Mlso O oatsMmMiftesdL o sHdIsj dz dets?2 W wdsS Wddls J oz ySd et
Bsdsyds? ftesHEzSlsdo dshisd ot ®Bhsetsd MewlL Odr f fkh
tsB d3j dzi ljtdijlddsdBlz GHdzd d3 dL ZOf tcOo dzj dzd 2 toj " j ded W
dmMmdzj Htse Oded j tetsdzd e JidL) I€ saigsdzidiuj] MO YE jfCfipSsisizsdsd s,
Odas S Mo H Odals dets 6 5, SBEY § is ! dgj 50 BiAs dafhlf sMYscts § oW d dw

[ iBHE SO L Edz [sOIsT

[yjddo Oz BdtsnddBdyj MSd2 (OdsdtsSmdH Odzsdz 2)
ftojH]&ZOR cdftfMmjdjdtsearn (sdtetse MG OWw BIEOMBGA ) { f t
tocso dz# Mj dzj dzO o Mtej H J[ J (Isltstsitgtdejfipk figfGi O WO i Bj @ Is ' )te.ts B d
ftod @)™ Wo dzj dgts, Yylsts HiWdydl fmjdzj 20O o ttcc OdadL
ZOtelz jdedj WhkdeS yduosdzOdz' dets?2 H W isj dz dztsfr]lsq 4 ud dzd ,
o JiBPdzdzsec s BRI degtso . wtSH oy Odedj o tesod ISOCHdR X
tcjftesHiEzSCydd ftojor h Odzts Qtsdzuc;dzlstGqu’q’ E ydetslsds n
83, 4%, MmMtotslsdatsh jdedj dBsyjoddzO: Ctoj Olsddeddz o dzOyOdzj
L Oo jtoh O hijlsD§ j&gO 64, 5 %, O -fdsln dZ260, F186) dzO S Is d o dzts fi
OdzOdzddzOd3ddztslstGOdzfr]WJtGOLr B d&zO orhj 9o HOO d&j MW yc
ftotslsde 21, 8N2, 7d40 [1/4dz)5 % o 2906tsiPjNg', 24 Jteslsds 2, 7N
eOLodIlsdj &3 f tsmsgzmedsdide® s 5 §3%( 27, 2N2, 96 fHwslsds 1

dbSCIsdo dztsmls! OMmMf Otels OIS OB dzsIste OdzmW j tOL T o dz0yodzj
(83,2N5, 11 ftetslsdes 68, 4N2, 91 [/ d, (<0, 0&p, O f:
33,4% (109, 9N5, 87 df teclso 0872, 4 k8 O dzy s c O BB® O
Coteso M HJWdydltsdz Mmjdj do fttjor hOkzO OCtSo s E
1 IsOfJ ®©WOLoadIlsdw BJ tog d3j dzdetsis@d da@xO A22 D486, <O HYIE iuid Lk
mJ dzj d=Od H f dsts A3z Mo WiLEXd® L Qfls jddddL Cod jC teso d CtStetse BN j
ofmj MesCd qﬁjfndzgzi,ts})%,dzep?,@(ﬂz,a)()%,l?lsis Bsyjls MoadH s
- lougdhn ¢ 52 sy ydes?2 [3ldzj H sMIsOls sydesMmis d

dme OdzOdziy o MmdMOHaBH g Htty B&mdB oS L O dIs'  §ted
o' wwgjdsmw o Ek BjMfdsHd 7 Cttses. stdzyj dalsteOUdwY Mj c
ysts d bk Cttetse  jtots?2 CcHWAf 7% (0,0 0 Bz2dQ j d3 QDS dAs!
HdOdz Hjed+O® "(jf b )B, BOL O-1(, DANDONG 52 25C [ / dz) .
110



| X [ jyHEdZOsH O BdGcjsadddyj s ow
[ B j dadzts o' twiEpydiedz Gl dgiowj dz7 bk ydotslkdr n, &d

sfjdsjdej deder o (1 <0, 001). [ydets Hsfbkfmisdls: , ylst
fjtesSMdrdsets SCdmdj ddy ssttdyOlj d ds MSCOLT 80
0O o MkzEy0] oy sdpftpejdEfy L OesH h ©. 1 ted 6 dlk
wdyded € se, Csdzd ud Miso s dPri¢  aud Gtstize dd3das'c dztf & @ds d
ydowlsdy & -502Q 5 %0, 70SCIsdo desmis! cozklsOdsdaf j o€ fr

dzOn sHd &ZOM' dz0 MOy s deOtedets dzdL S5 kZtctso dzj .
ltod HJWJma®ded odsjs B j M dztsHde" 7 S tetse M dzj dzO
ftcjorhOks OdOdzsecdydz j HCOLOIsjdzd SCStetse f) HE
z0 24D, D% ( 55,172201,,2030 &f / dz 4 eisBHY®, 536, 0 BNO iz /
Mtstslsdatsh j ded W Bsyd o d dzO: ¢ KA Uz dz 1} 5C OL Ols j dzd

OzOdzd dzO B detsIstc OdzmW j 6OL T £ Cwtetse, Bdse S Ol dzts
L QdfnlsOde dod @did B O ) cdi-tzdlz 82 yq32 (Vqodqlis

dSCIsdo detsfls Ofmf Otcls Ols O d3d dzts Is tc O dzfifg¥ | O v dzd B ts oy
HyWdydld Mmjdzj 2O B"™ 2O or hj dzO 4d2Q 84%),, 3% f tce<dof,
Bsydls MoadHjIlsj dz Miseatse Ols s Istsas, Yylksts BJ MY dztsH
HyWwWdydlsy M dzj d&zO, M zsmMlseo 28 Is dzj Is ts dz¥ @ dgdz" i3 {
ydowlsde d3 Mots2Mmlse jdedzr SOC ] dedL Sdj H5COL-OIs] d
2,38N9, 05 o/ dz) .

sO0Cddz tBtLOL 53, dydls Mmjdzj 2O o Btec OdedL

otsL dzf C dzgtse j dzdv HJMmB O g)dzfno o MdMmisj &sj @dzlsd O ds
foj HEOMY Sdsy j dedesfls! ¢ ©OLoadlsdy f sdzd 5ted O dadats 2

v OB dzd yo

] 5C OL Olsj dzd fpd[fls jlzz's jIfffdzsH dz' - 58 Figth§ uf tedzs ig B 0 dzt
ststeso " B jL ststesor ststesor M &6 (d
1 85COL O] Cdzddze. dL d&j| i < donlssOdy d wqydzed € tso

fsdzsor 7 S

o J dzgisze % 15, 4NO, 8 14, 6NO0, € 12, 7KNo0, 3
9, 4N1, 57 9, 0N1, 7 7, 4N0, 82
[rdo, &S 1, 40N0, 0 1.30N0, 0 1,57N0, 0
2,94N0, 2 2. 09N0, 2 1, 94N0, 4
11 [, GBH / & 10, 6 NO, 8 14, ONO, § 14, 0NO, 5
d3d dz 9, 6 NO, 5¢ 10, 4 NO, 5 3 9, 5N0, 4(
1t, @&SIG/ dz 333,0N21 342, 0N6, 342, 0N6,
&i3d dz 139, 0N6, 130, 0N3, 130, 0KN8,
a1, kmdbd | 0,89N0, 0 1,12N0, ( 1,12N0, 0
1, 02N0, O 0,91 NO, 0, 90K0, 0
s Ol OdzOL O oz 29, 7K1, 3 34, 6N0, ¢ 34,5N0, 8
&i3d dz 34N0, 84 31, 8NO, 7 31, 8N1, 3
Il dlsOdid dz [ 1,22NKN0, 1 1,22N0, 2 0,70KN0, 1
0,94K0, @ 0, 83N0, 1 0,86KN0, 0

T o q &) WOdzd ] 6 fusM@uq@®ly jdtbd C S6Bo 18 (kT Ol | dozOMms teaods

ViNlsOdatse dzj dets, \Elasctd@L ssflsid jd LAV j CIsd o datsyls ¢
MowLOdr M BIStB dzj dzd dzlsdz” d3 Mis Ols i fgs B @ defy Isds tof
BN eBedtsdOdz df » oL O Bstsisdsj delf 2 B §f t6 jodsj fafidn 15 ] dfj
cOLodlsds MddzHtotsBO s YPFp MO dzdf o5y fbzsde@j B Oc
sy ddy tjcdmbtedtlzj sy d@ Wisds WkdC ydtsdzC
fnd Mils j d3r d dzjWjtodzj delsOlsdo detséts L o j dzO Q@ didsldizs Qufyj diie
LHBtso " d3d y do tslsdz dzd € tsteay i fgds jot®sde@® | dad efO L 8Dte2s 452§ fr
io 1,85 ©OLIARZO 12f7ls Q% if dEORASIL, LBH6ZzO addz@djq&z@cb%%ddzc
g1 &2 20, 8 %. H4BH jtoy Odad J fr¢ tfHtojor hoOdzs ISOCBBo
fls OB d dz! dzf nONGQ @@ s Ezdf s@90ls d o dzisdg® ! 2 § ) § %,T DO TIZBLY

111



g S totst dzj dBjdals” o BjiHdyddzj, X dotlsdatse sHls
iMoot Kied@kgyjs®d Oso ki &z 1 d&is ks 08 Of) dztylste B Y d & dzdz0
SgaPls5&, 7%. Cldd dL di3j dzj dedW &3 s Lisfylse 5o Odzd
didtsedyj MS t2j otsy wg EHats HisBdsHO & Cstetse M t
| delsteOydd o SCiksed fsdsern, S(sldCshlsdHd A
Mtse MotsBtHASKEOH]S Odz! dzsets tsCdMmdzy dedwv. stsdayd
tcso dzv E Isdeted d3dzﬁzdzﬂ B, 4 %oi=i@® Is4O,dE58%@e ' «3[9r1 0 %,

2® 331%,0204 120, 6%. RL®Gjdzj dzedj BORZOEMO Cdzjls
I Moo Odzts tsB bkMddzj ded d dzj MY J yudWw dud MSts2 d
| oMokl d dsct f{BsYisig) sl BB drlstk]
Nj dedats? WhkdzS ydsdzOdz dats? OSkdodesfmisd § sdztse
B ddas j delmd o detsisd Mo sBBHAStEOHJS Odz! desE 5 15
Bq o mdMisjdj Gk ksOls gty ks g G t dan Isgakst | Oigsd
sdzyj delstcOydw ftetsejfMmisjtosdzO o SCtoseod BBdz d
L1 SO 1<Bs8i, I} %6, ts d20te d 7 Ha0ls @S BPLZO o J BB &zO0 |
3%, COmOslsE @04 %, ftd)tH jcEe Otsd Wzd d [ 6 ls QEO] A7 Gz & %,
O NOYlss2, 9 LOL O, QLS dBOMH dOOED WO 5[ 8 %,
420 14, 6 %.

1tsafh4dzd4 Ctsdzyd dzZlstcOydd ) tStec Odzd L d3d Bidz dz' n
t?r] CMdHdzseE s 56 d Mzj oz s dzftsf desp 3y o Of B dzse d yj M d 2
]

3,

~ 0
ﬁ,dﬂ:

°Ccoasd §G
nQ

FUONT o= F0gesin
ﬁormw
"TROCR~TXFH G
Q& mE LT O-E S g
- ® gws
0 o,
- S Rl
O
O qQ—

q—U‘I

j Is
|

s
JHYO. H4BHjtey Odzdj Bh jets BjdEO o drn Cwsod
dqiHde® 21, 7 %, 10Odzj7§ls j3686 diGizPls @ &d &% dAOBO ¢ dz§d? fj dzj dz
11, 9%, O Isdftstaqf jda0d dz'C,ts telstg jL @& dzDo ' POC figty 8 ldats s f ls & jndedets

27,1 d 15, 4 %.

[l sdseduj M d2 fsils Os ¢t Ry SOt Issid d Ltz jO
L sL ddetstf j dzd § 2 d tlkikzlsh djdz dgj 2 stesWddz dets?2 d 1 ts
Mo dHjlsj didadwlededsd t5q 7 o Bl dzdzs? MY islsdo dzv j dishlsd .

1tod ntetsddyjmMisd Isj dzdd fOoksdscduimsdn
ChtoBIsdzOdz desdy d tCdmMdzdlsj dzr desd3 sz sMlsOL j R OtOC s
Ctetsod fdzsor n d Isdtej sdHdz = JdlsOddfeakzise ., dgsyg o d &OJs
SftejHjdzjddzg 8 Ytsorhjdadj BB tsdzd ud Mls o Gocldats z dzafi et 9 , |
ftoesWodzjdedj s tej OCydd Mmts Mststetsdyr MmdMmilsj d3 d313dz dzIszz

ANzdz€ yd sdzOdz dzOw dzj Hisfils Ols ts Yy dzts s ¢ hdlstse dH d
OdZS@[fr]c[HOdzlsdzts;) LOhMdIr d B8EMdHO OL 50, QtslststGOW 9
Ctese Isted 2 tsH Isd to s dzd dz@O dzQ S2zf Bt S WS Py SHO fls OB d
B3 ls OB NRYilsiEe 61, 1%, iozPls @& de@ a0 M2 Gz G@O dzfp d telzg @ daddss o3
wlzdz(;uc[tsdz.cftetsaOdzq’d CzzlsOdtsdtso séts Lo j dzO Mmdfisj d3r
tesodzW T @ ¢57, 0% fts MtcOodsj ded® Mts LHBBSO" di3d yd¢< dz
sHddd dL fOkscjdzgjlsdyj MSdr dBjrOdedL dzgtse dzOtelzh j dad W
fsdzso 0o yjdzjL .

Il Cdzj ssydesds BOdzOdzlnj Ctetsod Cwtetse M cdf sWkzdzs yd
LWWjiClstedzsj Lo jdes i3z dzdzse s toj Ocdtetso OdzdwY d uf A .

dsdzdy jdedj o Ctsod Cttoe -LasUygy das g Pl dsh O iy jndeg 2@
qdzsj dzid o detsfils d  Isfhalt Bz i dztff e@hyd In@deedesc s 56 d dzj ded v (
[rd dz©G98,95%), ybts MowiL Odets ) ftsdady jdeder &3  slsj dz
Odalsd tsC M H HOdZs dzgts2 L O disr ( OC Isd sddats iyl dzQ 1 B[S ®20)].7 )
tc
q
¢

©gga= o
SRS

Is o
d3|z
MJ
J
d

C
i ¢ ZOd] dzis Oy defts CidOaREXs € d Mzj ded™  ddfdHe bk s
GtcOjIs d daj W Jjtod3j dzlsOlsd o dzts § Lo jdets L Oh dlIst d o
n 9 tOLdr j fjtedtsHT 221 6 &z Clyedd Hej" WddOy ddsd]j
fn4dz;dz® fMtsH j toy Oded § d dar  CHftdtoo’ " OFsts M4 %, dzOd dAH 5 ,C4n Mts
BBts Y J & dede@ Isidddmf «2000 %, OC Is d oiddEdn Is¥ & ,,0%2h,u1 dEpd) ¢ BI4%6
L1020 2B, 0%, 0O Stddyj Mlse s-22Waz ydwv Mmdedy O smw dz® &
dlsOdzetso dzj ded ]  sdztse 52 d W jddzte[Ss drfs ctid jutg jifk s G toy fifisdrds
WhkdeC yqdsdzd tetso Odzd v tcjftesHEzZC Isd o dats@ s Ctsdzj sMilsOL O

m-x
72
o)

112



| X [ jyHEZdRZOSHEOW BdBGEjtsandddyj e ow
WdLdsdzsedyuj MSdr tjekdvissteds n d3j - Oded L dsso, W o dz
LIstsls ftesyj M SOC { dzHisCted dzdzts@ Pz OBOd P s d 5O ) fif
Ztctso daw ledzcuo[tsdzo[ts 9 0dedw oLtesdzr 7 Yy dotslsdy = f

HsMisdeBl%Fs dJ fivdyj o, O 1 dziw ts Cotdf de@BYs oy difilsyiijdBO 1 to
6] G d&zOMR] dzlsOydd f jtets fr]CfHdzBGIS - tfciry dz izt O “disdf feeffHIts ©
sMtsB jdzgdes 2 ydotslsde = M Ydydlssdy M dzj d&z0 o Bt

1 Otej dzls j tt Odz! dzts § E)E)JHJdZCfJ CGdzzB sC tsMisj dz' dg" o3 € t
qizd SecOddyuj MSs2 WstedkOR fsorhOjl fskjdydod ¢
L Okq , MisOBddzdL ez jls  ddzsj dzid e datsfls: f sy i
OQIsq’ac[Lq'tGIZJIs Cstodstsdetsmddals j L Jtelzs Mz WhkdeCyds W
WldS ydtsdzOdz dzgzé HjwWilsjd detsfyls! §jujded. J Sttsed
OCIsdofasflss sL tc OfPlOAY, bda@@13BK MtsH j oy Odzdzpd 2BWIGBOH d
O J[ridtmdedy O Ismw-24dz@ %,14 d&lzH j ¢ fp Mstsisdetsh j dedw  ff tot

Pdzj dz hOjIsiqw 9o 2,9 t©0OL O. ] Ctesod MtsH-J55%0dzd J
By 922, 9 tOL O, OCIsdo dztsmlisli 4, ¢OMys, & dpydptsP @) SN d
dzO -2B,6%.

{BimMfiujdd] WdLdodsecduyd M seis) B O OSBRI dz26 dz
BB sOBsdzd Uy MSdr oL GdedstOmds{dztsd j dBRecso L O Mydls dzC
fso0Ofls dn EmMlsts?2 ydo sfis+ ¢ 9BLHJj2MIsads tctsH SO
(Yo dy sy djde " dd ds 2L T QO8] ) dxsiazd O
fsmdzj csHso ™ d3 L dzH s3] stedIstsdyl o 2MEEBHAdzots@2 O J A 5
S dzsH sls o 520§ HIsHn,IsR] %, mMdedy dJdedJ o3 G tetsHisd dlsj dz' da
S zsHtslso tstej dzdzts? Ctste®BA& " H g de'fptc] Mz 3 zODo RdAZW j Is
Y dotslsdz 8%.dz0O 6, 5
MIsOHORr M dodtsydts?2 fHtosHEZSIsdo desMmis! 8 -C Stok
sdodBMeEE v ) o sIlsdz n MsrtcOdzj dzedd WL Bsdzs6d
sOydtsdedz” = MdMmilsj d3 lstGJBIles o j dzd y4 dedw ¢ OF
d otfmf sdzdzj degdw { dzj tcetsL OlstcOls.
[ ozZCtcOdets] ff Otcj dzlsj tcOdz! detsj dzOL dzOyj tzd | ) R Bzt filps
J I OtcOIstse Mjdzj dzO M yjdzrs JesWddzoSsdecd ¢4 Mmist
JHEftiyHOjIs t©OLoadIsd}j OCkh jteME 2 (JOtsdsedd
dzls tc s dz! dzts 2 Ctolztf ¢ r Zz0 23, 7 %. 1 tod d3d dzj dzdfp f
ddzd ui MSdkd MdBflsBOBd 6jMmMissLt O sBjMfjude Of L
fMdzj esH s =20 1D dztse d d
1 OC dz8 yJ dzqd §
v O¢
)
fls
mis
Q
G

NOO—
L= o]

S FOE
FRESS oI

cfd3 sBtcOL 5d3, o dtsetsktetsodzj o2 MdMmisj dzd toJ
&34 OdZdL BRZOr  ted deid B FHEQRZh f @ES dzsc d 2, dzO te
Jj d3ts 90y dzzs tsdz detOsls ftetsyj mMmr fo tse sH
ISWdZdJ MdMmlsj d&3r OdalsdtsSMdHOdaElsdzts?2 L O dIs™
51 dzj B3j delsdztse s MisOls M Ckzk j inlsd Iy dadzip 2 . tolsidze o Lk
Edzvydd ydoslsdyr » dcetOsls dzgfj Itsdz ¢ Misj H]dz] &
j dzj L 5, d3j H ', Z3Otce Odzj Y, CsBOdZ Is, yd dz¢ , d3ts
ssdzsedud MEd3d s e dzj ded WdRdlzddsd @ slsdz" = ftej H M

[ dlsjcOkkiO

1. uwOWtdtso llkJd OtcOIsT Mmd dzj dzO ) Ctstetej S ydd
osMmMftesdL oHdIsjdz daets?2 WEkdCydd SCtsbkse. 1 jMmisdzedC

2. dOWtdztse 1. ¢. C dzH 5Otz detieC Md g OtlzB g A dzfgls Olslzfy o
Cotetso o MmMowCdydmn? tegftgtsrms Ctstetcj Cydw fanszzfr
r dm. - HISQISBtQO Btsdz. dzOESC. -d fipfipdejdaitya Olg j d
SJISJtGddZ@tGer ddzhisdlskzls § Olssdzsedd, 2V4BcdfpP S

3. wOWtdese 1. ¢., 1 M HOdse dzdidz, & .11i.ys d2 dzd L. d
HSISBISHdZIStQ@HCfQOdZJ dzts J Bchfr]dszzq’J Zzdf dH o d

gjd MCBABL W2 fils 201dz08 . BELS.dIs@ G W
113



g C g Ctetst dzj d3jdalsr o &BiHduddai, Y doslsdatse tsHls
550.47+577.15:571.118

gA. U8 IsdGlslor td30CItgor Oded dzesp.®lzh 9 OR Isso O

¢ssvfuv[RrRELIOVRE fFUAUSRIFCLTIR, JTL[?A10f¢ R
ANt oOsSARLEB sed1uvRrRLU serr o113 [LJLso sft L1 |
IRJJ[IIMRIfRY[HSRM 11T [JIRTARCM
SF.Tyut iWolrr ma kMiNeDa nial]SOvKhus hvakht
ACCUMULATI W OLOBDENUM, COPPER, T

RHENI BMFRACTI ORXANTHI NE G6KOIHACOW MI
| N VARIBOWSSEOCHEMI CAL PBROVI NCE
RdMisdlsizls ¢itadidd d O0dOddlsdu M2 ~didd Jda.

E-mail: ermakov@geokhi.ru

0 dzdzts Is ORI UG 2O ¢ | diaflzOty QRIS B, Hij e[S dz' W 610 jh@m{ty z 1 dff Wi dzs o ¢ R
ZOdzHh OMGEBE" | bkmlsOdetso dzj dats o Cczé yj dedj otdz WwO®RO d toj dedv ot
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Abstract. Data on the level of macro and trace elements concentration in beekeeping products are shown.
Honey bees and propolis are proved to be more suitable indicators for ecological monitoring.
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Abstract. The results of the twgear experiment on the contamination of dark gray forest soil by sulphates of
zinc and copper at 5 and 25 MPC (calculated usingemesit) are given. The soil was contaminated in the first year
of the study before the pot experiment with plants of barley Hordeum vulgare L. After the harvest, the vessels with
soil were kept under natural conditions and were used in the next growirg.skasase of soil contamination by
zinc sulphate the mobility and accumulation of copper by plants was investigated. In case of soil contamination by
copperi mobility and accumulation of zinc. The increase of pH, hydrolytic acidity of soil and thentaftsobile
compounds of metals under the pollution is shown. Contamination of dark gray forest soil by zinc sulphates from 5 to
25 MPC or from 550 to 2750 mg/kg soil did not affect the copper accumulation green mass of barley. Contamination
of soil with copper sulphate (from 5 to 25 MPC or from 330 to 1650 mg/kg of soil) resulted in higher accumulation of
zinc by barley plants.
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Abstract. Bryansk region is situated in the nohernozem zone of Russia, which is characterized by a
deficiency of a numbeof elements including iodine in soils and biogeochemical food chain. Environmental
contamination by radioiodine isotopes in areas with natural iodine deficit can cause additional risk of negative
reaction of the thyroid gland. The goal of this work wagdtmate natural iodine level in soils of the private farms
and its transfer to potato as the main local product consumed by residents for further evaluation of natural iodine
contribution to the risk of the thyroid gland diseases.
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Abstract. The evaluation is carried out, the varietal differences in accumulation of three maoi three
micronutrients by eight caltivars and five colieté samples of winter garlic were specified. It was revealed that in
addition to high content of potassium, calcium and phosphorus, garlic also accumulates zinc and iron and it is a goo
source of mineral substances for human body.
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BIStest dzj d3j dgls s fiy fj tifyfts B fiiddootdrjO? diftsfiplsd  kEdzzyh j dedé S OyjMme O L
MojCdzr. wvO¢, ftedBOoCO L jtcdzOy/taQf B dfjhdp=iad yds0 fmfies ) s 2 Ol sz L8
CkCktekzLr 20,6 Y/ 0 d MOROteds? MojSd H 38 Y/ co.

Abstract. Based on peat humic substasica highly concentrated liquid complex microelement fertilizers

¢El eGumé were developed in the Institute for Nature Man
provide the plants also with required trace elements. Field studies have #hatwihe use of complex humic
fertilizers with microelements ¢El eGume for agricultural

level of trace elements content in soil increase the yield and improve the quality of cereals and spgad Unzien.
For instance, the extra yield of winter wheat grain reaches 0,88r#ig, green mass 8,5 t/ha, maize grai2,0 t/ha
and sugar beet3,8 t/ha.
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Hetsy @2 detsfls! L jtedzO L B2 §h jddy’ ,
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| Oted Odzls Ckh j ded j o' nfsH ©® Is| dzOyOodzs ¢ td
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Abstract. The paper presents the results of a comparative study of the elemental composition of Filipendula
ulmaria growing on the territory of Tomsk oblast and other regio®oathern Siberia. The calculated concentration
factors for 28 chemical elements were relative to a certain average content in the sample.

[ OB OLodzd Cts dzd, f ldzii'© D ed*cLOs dzd(Filipetzduta ulmaria (L.)Maxim.), i
Bdets 6 sdzj Is dzd J Istc O WLdzd ipfs i3 j 2 fidsdifds j Wy syfo J Isde” = (
cOmMsclledietsC ddiz Otcj Odzsdy ftesdL tcOMIsOdzdw o Jjotetsy |
sdBdtedh o[jas]i.Is b deddrjde Yo jlsCd d3jdzbdj, -phdEsTij .,
Mddz: dzr 58 RBjHISO ™ BB Otets BQIS BB | tkE B OH bz¢ Hzs s B sij I8 d H
Ctstedydzj o7 § MmJ 3w dz€ d, MsLtcjoOshdj o Ctdeyj dzj
B Misdesmisd, s BjtejcOdR asHIS] dBse, dzO@  tsdz¥v dzO~

] OBOL dzd & owL BsdzdMmisdzr 2 N dt@t s deChdftssiddzta?lz jdisifrivd
d WYHO jotetsf j2MCdr MlsteOdz. [ 1] .

[ Odedzr 2 odH ftojHMIsOoadzw jIs ddalsjtejm HdzW 98 jH]
tcOfMisj daed W . ddzsy dzr 2 BdardddyjmMcd2 MmMtMmMisOs tOL
f sdzz uj dzdzr = dL dzddZj uffjtelddiv O taig) IRtdeots drdeltv) € yd 2,  t5dzS s
mMdzd Y j dzedv Etoseodzv MOROtt® o Ctetsoad. [ 2] .

Isdz "s2 bistejlsdyimMeéd?2 d ftO0Clsdy mMSd2 ddasj
1L dzj 3 destse d dm Stdzdyj Mise j dadats MtsH j ey Odzd §

1 dzj 3jAzls dijsmls O o dzj sBrn BH J d&Bts tcOMMdizZOIsted o Ols*
dzj € Otefmilse j dzdzr = Mtej HMlse, odzkzydddr = dL tOMmiIsdls

A J dz tc OBfistés@ o dzd Is j dz! desj dMimdzi His Odzdd { dzj d3d
MzBzBEOwdz =« § 5COL Olsj dzj 2 dzO¢ sfy@ndedv [ OdzPd3 kS ©o o
(Filipendula ulmariajz® Isj tctedlsstcedd vtk 2 B dZOMISd d Htl

[OljtedOdzr d RBjBHT Ct®BSEMMdzj Hiseo Odzed W s dzl
ZzOBOL dzgd C O oW L sdzdefijlstdefs ¢ s B tBAFOL @ dzji OdEd 2 ¢ ¢ff. j tod
sjtctedlsstcdd uvtsdiMit?2 dd 1 tsetsmMdedtemMs 2 ®H®RYMIS jo
tdMmMifeedzd S d moOCOMmMdd. 1 orBttcCkz oarntsHddzd BtOL
1. . ster dztse © 1 OydtsdzOdz! dzts G ts dmmdzj His9 Ols j dz
Edzde jE®dgE&8B848 fic 1994 c¢6. [BNhjj lBsddyj Mse s

RfMmdzj Hise Odzd j L dzj 3] dzlsdzse s fMtsis©a @ or ff tsdzd
BzWjd dets?2 fjuyd fted Isj s jteOlskztej 450 Uu. ¢ dzOc
OCIkde Oydtsdedetsc s OdzOzgl f Gets ofrf o3 B delgj R Isiexfty ddO Az~ dzO
WHjttcdzsds toj OCIststey 1 Oyd sdzOdz! detsc ts dimmdzj Hs9 Ols
Edzedo j temdlsj Isddj seh d 3 Y pSts?2 dZzOBtsteOlsstcdd ¢ OW j H te
gizjshj?2 O0CCtjHdlOyds, §BH twkSCsotHMmlse sdz f). dz

tdLEd sOIsr d dA j ssmagH JdEER IS t 5 Gt s dzdzsc 5
ZOHL jJ i3dzts?2 yOfmilsd d&ZOBOLdJECO ovwL sdzdMmisdsets or w
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v OB ddf yo

dtoj Hdzj § CtdzdyjMmlse jdedetsy MtsH jtey Odedy L dzj d3j dalsts
(Filipendula ulmaria (L.) Maxim.)o L Qo dMmd d@zgsmisd n8H) &3 Mis© MmB 5ic

HBHJjtyOdedy, dBS/ €@
ssdBBMEq ¢dzlsO2 M| o ] stcOMdzesw| t J MY 2B (
tsB dzO ks CcO? wisB dzO CtcO?2 moO¢ Oofmd

C dzj d&3J n=58 n=27 n=18 n=12 n=6
Na 175 367 442 390 467
Ca 5258 8343 8324 8969 8768
Fe 342 1497 935 1558 1797
Co 0,3 1 0,7 1,4 1,2
Zn 53 53 82 103 76
Cr 2,1 17 5,9 22 24
Br 13 20 12 43 25
Sr 25 32 48 31 41
Ag 0,05 0,06 0,07 0,07 0,08
Ba 44 38 40 49 42
As 0,3 0,3 0,4 0,3 0,3
Rb 8,6 4,1 9,7 18 13
Sb 0,04 0,1 0,05 0,1 0,1
Th 0,05 0,09 0,1 0,07 0,09
U 0,06 0,2 0,1 0,2 0,2
La 0,3 0,3 0,4 0,3 0,3
Ce 0,5 0,5 1 0,7 0,9
Nd 0,7 0,8 0,8 1 1,1
Sm 0,04 0,06 0,07 0,05 0,06
Eu 0,008 0,005 0,009 0,007 0,009
Th 0,008 0,009 0,04 0,007 0,01
Yb 0,02 0,02 0,03 0,01 0,04
Lu 0,003 0,003 0,003 0,004 0,005
Cs 0,04 0,03 0,04 0,03 0,03
Sc 0,06 0,1 0,1 0,08 0,1
Hf 0,03 0,07 0,07 0,06 0,07
Ta 0,006 0,006 0,008 0,006 0,008
Au 0,01 0,04 0,03 0,03 0,09
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st WWdydj dzlsr (wzgedzj delsts®yg?2 L tsdzj dzOH L j d3dz
(Filipendula ulmaria (L.) Maxim.)op L Qe dmd d@3smisd ls d&J Mis O

stsi WWduy st G ¢dzlsO2 | socfipdE(stcOMdzsw], MOEC O
C sdzyJ dzls sB dzO Ml CtcO2 5B dzO M Ig CtcO2
(s%)
0,1 U
0,2 Cr
0,3
0,4 Fe, Co, Au
0,5 Rb
0,6 Na. Sb, Hf, U |Eu
0,7 Sc, Br, Th Cr, Br, Sb Cs, Th, Yb
Ca, Zn, As, Si
Ag, Ce, Nd, Sm
0,8 Tb Zn,Cs, Ce Ta, Au Cs
0,9 Cs, La, Lu, Ta |Ba, La, Th, TgBa Sc, La, Sm, Eu
1 Rb, Ba, Eu, Yb |Sr, Ag, Nd Nd, Au As, Sr, Th Ba
As,Br, Sm,Fe, Rb, Ag, Csg As, La, Eu, Tb
1,1 Yb, Lu Eu, Lu Ce Ta
1,2 Na, Ca, Sc Ca, Co, La, Ta |Zn, Ag, Ba, Nd|Sc, Zn, Sm
1,3 Hf, Th Zn, As Na, Ca, Lu, Hf |Ca, Sr, Ag, Th
1,4 Au Sm, Hf, Th, U Br, Ce, Nd
15 Na, Sc, Sr, Yb |Sb Rb, Hf
1,6 Co Na, Lu
1,7 Fe,Sb Ce
1,8 U Fe Sh
1,9 Cr Co
2 Rb Fe
2,1 Yb
2,2
2,3 Co
2,4 Br, U
2,5 Cr
2,6 Cr
2,7
2,8 Au
4,1 Th
Zinyc 21 32 36 37 41
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A. V. Puzanov, S. V. eBeavb o sAh kvi.n &,al lt.y
FEATURES OF THE MI CROELEMENT S CONTE
SOILS AND VEGETABLE CROPS OF GARDENI |

VOSTOCHNY COSMODROME (ZEYA R. BASI N

RdzmMlsdlskls I sHd 7 d ! € tdztsédyjBmaild Setlgn@iwepdnj o3 { ¢
) ZOEo jh jdzMS d2 cEtfmMkzHOtmise jdzdz 2 § jHOGCKEd YUY
E-mail: alexeyev@bgpu.ru

O dzdzs s OR iz HBo Odz ~dd&3dud MSE d?2 MeMmilsOo9 SetsietsH dz' = f
COlss? j Az ¢ Sip@&m EHa 18 Eyomis¢ tse dzO M| dzj dizr » teoRCslsllg o , M IstdsGs
CsMBsHEE®RBO ¢l smistsydz” 2 . 1 Cuwznddi,detb 0 i ists o @F H J2ON @& dzdRz ©
MH] )y OdzdwY o dgj 2 cbkdizzMO. 1 Fed™Mn.ls dif Melsgdsdes! odelzi-dz@ dffj tefy'] B off S
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Abstract. The contety accumulation and spatial distribution of priority heavy metals and arsenic in vegetable
soils and vegetable crops (carrots and potatoes) growing in the gardening plots near the Vostochny Cosmodrome
studied. It was revealed that the content of Cu, Min,Pb in soils is directly relatetb the humus contenfor
typomorphic microelements (Fe and Mnjlirect positive relatio with the soil pH was revealed was found that the
content of Zn as well as Fe and Mn in the carrot is higher than in pqtdtedatter demonstrate higher concentration
of Co and As. Both vegetables are characterized by intensive accumulation of essential micronutrients Zn and Cu.
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SPECIES CHARACTERI STI CS OF MI CROELE
CONCENTRABIYONLDIGROWI NG PLANTS OF THE A
ZONE
AL JJul ep Mlste On Q dafinizdi O te is p 3 diafizy Pdgq af Rt d Is § Is
E-mail: Melyakina el@mail.ru
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ftod dzOH dzj ¥y detsfylsd tOMmiIsj dzd?2 § tOL dzdyder 3 MJ d3d 2 Miseo Od3.
Abstract. About 37 species of wild plants of the Astrakhan region were investigated. Specific features of
identified trace elements conceatton were revealed. The biogeochemical activity of species was found. The relation
of the accumulation of the studied trace elements with microelement composition of soils was observed. Regularities
of distribution of tr ahelengiegltoedifierentfaniliat vgrecdetermimed. on pl ant s 6
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dMistcOR OdzM C(EE / S Z®BERets o jMise O

Cu Zn Mn
[ ddzd 30 dz' dzOwv € tsdzyj dzls to ! 4 13 7
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HIGJ HAZ" W OtedW BBjIsdyy me ¢ 10 33,1 23,7
["dBC O MtcjHdzj 2 Otcd W dsd 0,3 0,7 1,4
sl W Widddsd o OtedOydd, % 69,2 45,4 119,7
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1 s dzdlsj tcOlskztcdz” d3 H Odzdz" o3
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B/ € Mkratsess o jh jMlso O, dBOtecOdy® d yddz O 20
2O ftedo jHJdzdzr §] detsted3” , By dets slsdzj sdls’ Yls ts
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1 2 3 4 5 6 7
ArtemisiavulgarisL. 17, 3 104 |46, 7 0,3 45, 2 1
Lactuca tatarica (L.)C.A.Mey. |5, 2N 03 |12, 4] 008 |23, 71| 05
Carduusacanthoided.. 4NO, 02 7N1,] 004 |14, 11 03
Helianthus lenticularis Doug| 6, 5N 04 |13, 7] 0,1 13NO0| 0,3
Xanthiumspinosuni_. 5,5N 03 | 14,7 01 |24 2N{ 05
Chamomillarecutita(L.) Rauschert| 4 , 6 N 0,3 21N1| 01 13N1| 0,3
Grindelia squarrosa(Pursh Dun 7,6N 04 | 23,7 02 [32, 11 07
Acroptilon repens (L.) DC. 7,4N 04 |[33IN5, 02 |29WN2, 06
Inula heleniumL. 46N0, 0,3 24N1 ,| 02 |44N2, 1
ChenopodiunglaucumL. 6,8N0, 0,4 186N1| 01 |406N2, 0,8
Atriplex calotheca(Rafn) Fries NO, 03 |11,51] 007 |53, 81 1,1
Melilotusjfficinalis (L.) Pall 7,2N 04 14,8 01 |25, 3] 05
Alhagi pseudalhag{Bieb.) Fisch 5,4N 03 |15, 7 01 (26, 21 05
Vicia craccal. 6, 8N 04 |15, 3] 01 35N2 07
Portulacaoleraceal. 14, 0] 0,8 11, 31 007 |53, 6 1,1
BarbareavulgarisR. Br. 16,N2/| 101 [ 1940, 01 | 20N0,| 0,4
Erysimumcheiranthoides.. 140N1 08 |242N0, 02 |26N0, 05
Capsella bursa ,,g0| 07 | 1681 | 01 | 25181, 05
Medic
Polygonum aviculare L. 87N1, 05 85N1 | 005 | 47N7,| 1
Cannabis ruderalis Janisch. 57N0, 03 |22&l0, 01 | 40M2| 0,8
Consolida regalis S. F. Gray 580, 0,3 13N11 | 0,08 [ 39N 1, 0,8
ChelidoniummajusL. 11,5 07 |23, 7 0,1 29, 8/ 0,6
PlantagomajorL. 37,8 23 |25, 6 01 (44,1 1
GaliumaparinelL. 8, 7N 05 |25, 4 02 (32, 21 0,7
Ajuga china Schred. 5,4N 03 [72,51 05 | 18NO0O| 04
Amaranhus blitoides S. Wats. 92N0, 05 | 8INO,| 0,05 | 31,N1, 06
Amaranthus albus L. 23, IN1| 1,4 10NO, | 0,06 | 14N1| 0,3
Cynodondactylon(L.) Pers 12301 0,7 23,823 02 |346N1| 07
Echinochloacrusgalli(L.)Beauv | 7,8N0,)] 05 | 28N2, 02 |2652, 05
ggﬁg.mltes australis (Cav.) Trin. € 4880 | 03 |16oK19 11 181 .| 04
Loliumtemulentuni_. 88N0, 05 | 82N1,| 005 |65, 8] 14
LoliumremotumSchrank 11, 6| 0,7 12, 11 0,08 61, 8/ 1,3
BromusarvensisL. 10, 5/ 06 |13, 41 0,08 | 31,N1| 06
Avena fatua L. 11, 4, 0,7 17N0| 0,1 31, 6 0,7
Elytrigia repens (L.) Nevski 11,80 | 0,7 23N1,| 02 |35a&2, 07
Setaria viridis (L.) Beauv. 7,7N 05 [17,51 01 [34, 21 07
Setaria glauca (L.) Beauv. 9,8N 06 |13, 1] 008 |43, 4 1
wtojHOzj j L dzOyjded/ 10N0O 06 |23, 71 01 |33, 1] 07
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Compositae 7, 05N( 04 21, 8N| 0,1 26, 5N| 05
Chenopodiaceae 6, 8NO| 04 15, 03| 0,1 47, 2N 1
Fabaceae 6, 5NO| 04 15, 3N| 0,1 28, 8N| 0,6
Cruciferae 14, 3N 0,9 19, 8N| 01 23, 7N| 05
Amaranthaceae 16, 1N 1 9, 1 N0l 0,05 22, 7N/ 05
Gramineae 9, 7NO| 0,6 32, 6N| 0,2 38, 4N| 0,8
HiSHjteYy Odedy BJCtetst dzj d3j dzlstse o tOMIsj dzedwr t
1T wedzj dgf o qHT d MjdiBj2MsoaO IeOawdzdMmlsr 7 tOf
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tets 3O € d tSB S H tc Odzdzts 2 , YJ elstsf sdzsn O Ctsdzs YyJ ¢ ts
SB' C detso j dedzts G s . I fr]lsCfr]tg’:lsfntIzmsdzldzfdlsﬂq’Htelqu’hlsJ 2yddeS Iz
st wdgvs h d2 tgdOMmindgOs fajz dzdz" 2 dz' dzv dzts 2 , dZJBJHO
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YJ estsf sdzsn © Csdzé yJ 6 ts. 1 OdB tsdzt hsj jiz Cosclegtup):Misis t

sBf C dztso j dedets @ ts, ydekzycd ndsmMime 2, f sdzf dzd 1
[ ddzd BOdz dzr j Swdeyj desteOydd k& yjbsfisdksro ¢
Y o3d dzH s d H dats 2 d Mtdtedyr B J dzts2 . vy BBj 2Mlseo © N d

RZOC s dzj defs 1 sz )Y, O Mjdgj2Msoa O BOwjo.r j € kisddz
[ dlsjtcOlskzte ®
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2000, 1999.
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flzdtc, 1989.
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/1 uistsisfnisafn(;cf? SBtOL 59 Olsj dz! dZ42 Y ktedzOdz. 20
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TM.MaymanOR&l chi nOMBEuanetMlokai zer
EVALUATI ON OF SELENI UM CONTENT I N VEG
SI BERI AN RED DEER FARMS

| Btedtzls 02 S d2 ctfkzHOkmise jdzdz’ 2 bkdzdo j tefyd
RA&zMIsdlskzls 1 sHde & d ¢ € tsds.Edailjnigndni@mpitstss dzj &3 [ |
Abstract. Selenium is an essential mieetement. The shortage of it causes negative consequences. The

organism of Siberian red deer receives selenium from plant food. Thus, the knowledge of selenium content in plants
is of vital importance.

10 ¢odzsOj CX Coasjddydr =9 J WEdS ydsdedtctso Odzs B tsdzj |
fsetsdzso ! jd3 3180 BOtCOaitfodz'tsAuw 2fntsvoo defj dafpigs sz § st 2
f Odzls sdzj yJ ded & -jdz@ mhHAzIs KX 99 j3C0O MisOdzd o tsL dzd € Ols! ff tot
Oz ydztscts B sMdzso Odzd Wic O L elids@sdzds O f tzts §vts Hffffpisydas @ dze O dzd
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sfiskzf dzj dzgdj dLBM bsydesects fMtsH jtey Odedw Mmj dzj d&zO  tcd o
tcdotsHwh drn o Mottt yjtejH! € MMister &3 dqdzd =~ tetsded Yd

l ttcOddL &3 ydoslsdyr » Mjdzjdzg fsmlskf Ojls m §dh 2
wWodzwE spww e Ofptsy dafdsz L dzOdedwv 5 MtsH j ey Odedd H Odzdats@
dqzi s s Btsdzr "5 L dzOygj dzd j .

t OBISO wodzw jlsfqpw yOfgls! Ctsdif dzj CMmdese s  d Mmmdzj H
| Btodes G s ¢ dzls OW .

[ftejHjdzj ded J fnd dzi dzO ftoctse sH d dzd IS tsBh
otsdz SO®Y jtesdzj BEIEHBMNE Jdi3 &3

I Mfsmedesfisd Ctsdayj dzlstcdtetse Ols? fNd dzj dz tOMIisj
dzj OCCERBEzd&ZY stster .

t Ofls jfdsdfdrz y O¥ Isd L tfoag qim T R dzls § dzfnd o dztsfls ! OB MisteB Y
sBtcOL 503, sls oadHtsoats?2 ftc cfdzOHdZdeztsfr]lsq’ MsOHdd Ol
CteOdgz dzs 3 sted yj ME s s MsMmlsOo O, frptaHin) fpdsy CQdisdovd Is 5 dz d3dzt
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g
]
)

f slsj dzyd OdzO, nOtcOCIsjtc® Htej dzOy O) , HsMmiskz dzsmisd ¢
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r smiskzf dz@ d3d Hdzv tcOMmilsj ded 2 WisdediOd3d fifjj ddgj dabis v o cflzv
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dtc] Hdz] J MsH j toy Odzd | md dzj dzO ) My d MEtsAatL W2
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Abstract. The new method for quantitative determination of nanogram quartitiastive sulfurcontaining
compounds (cysteine, glutathione, metallothioneines and their derivatives) by - HipieCtrofluorometry in
biogeochemical objects (including dried leaves of plants) was propdsedmethod is to be used in basic and

applied resarch for evaluation of evolution aftural and mamade ecosystems, diagnosis of microelementhoses of
plants, animals and man in clinical and veterinary medicine.
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Abstract. Explanation of distribution of chemical elements in natural landscapes is impossible without
knowledge of the forms of their migtion depending upon the characteristic features of the \atkrsystem. The
purpose of this investigation is to estimate the possible occurrence forms of iodine and selenium by thermodynamic
modeling to explain their mobility and fixation in geochenlicalifferent natural landscapes in conditions of
radioactive contamination. Thermodynamic calculations have shown the prevaleheadHSein water samples
of the Bryansk region. The mobility of iodine can be achieved through the formation of bettaing@afl, Calb, etc.)
and organiemineral complexes. Under the low Eh conditions with an excess of iron in the system, Se can react with
Fe forming FeSe. Thus, the deficiency of iodine and selenium in drinking water may occur due to their fixation on
carbonate and gley barriers. However, the formation of soluble complexes of iodine enhances migrating ability of
iodine in the water enriched with organic matter and calcium.
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Abstract. The composition of the atmospheric dust collected near the copper smelting plant has been assessed.
Dramatically high concentrations 8f Pb, CuzZn, Cd, As and other elements were found. The considerable portion
of these elements (fror@.5 up to 45%) is present in water soluble forms and can be easily mobilized in the
environment. Size fractions of dyst2 mm, 0.22 mm, and<200nm) were sepatad using fieldflow fractionation in
a rotating coiled column, characterized by electronic microscopy, and analyzed M3 CPis shown that nano
and submicroparticles do not contain increased (as compared to microparticles) concentrations ofgkeseania
plant emissions.
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Abstract. The method of layeby-layer spectral analysis when spectra are excited by double laser pulses

enabling one to estimate the content of Ca in vegetable objects (bilberries and red bilberries) has been proposed. Tt
method also makes it possible to establish the nourishment regimes during a particular time interval.
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Abstract. Forms of chemical elements was investigatedadpodzolicand gray forest soils of Priobskoye
plateau. The comparaé analysis of fractionation methods was made. The regional characteristics were specified and
the role of soil components was studied.
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Abstract. The new expresmethod forpolycyclic aromatic hydrocarbons (benzo[a]pyrenegxtraction from
plantsusing subcritical watewas developed. Plant treatment by water with temperatur® 26@ pressure 100 atm
during 30 min was an optimal condih for extraction. The results of benzo[a]pyrene content detection in natural
grassy vegetation using subcritical water were compared to those from the traditional saponification method using of
organic solvents. The ecologically clean technological m®ckess laboriousness of the analysis and the highest

recovery rate are the advantages of the method for benzo[a]pyrene extraction from natural grassy vegetation using
subcritical water.
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Abstract. In the model experiment, the regularities of transformation processes of lead in ordinary chernozem,
contaminated with nitrates of the metal at a dose of 300 and 2000 mg / kg were detected. It has been established that
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sorbate forms. No stabilizath was observed in the ratio of forms in the test soils during two years after incubation

that indicates the low transformation rate of the introduced lead compounds with participation of natural soil
components.

lojujddj. | EfMdsedwrh dots. tsQiipeQeOt p g mBdgtaw L dajh
dimmdzj Hso Odgd ] Yo jHjddw o ftysj 1 CtlsimMdsOdlste
Bj sOdkzdzse (v ), wodzw jlsfpw  fjtotsMmisjtfj ddztil) L OH OV
AdlstslstsSmdydesy Hj2fsad] vl fws¥@bdviiskydzj COFF dzted
LOGY L dgj dedwv ¢ tsyo .

[ dzv  f sded BOdzd v 3 R Oded L Bse IstcOdeMl sted3Oydd { tsdzdz
¢ mdydesmisd dzj HisMsOlsydets dL kzylj ddger v UsdaidhdRdsy @xjAsizts o
sBl jCIsdo dzOV dzi s © tizis f diffipspogts 6j25 3.

{BI ST 3§ IstsHr dzw] ety o jtso jOddsfw . MM dzj Hise Oded 2 5
20 fd Mmdzts?2 fsysr Yjdzdddesets EyoOmiss o, ftcj Hils O
swy jdzsize dzd ded MisT &3 dz®@ dzj Mmse drdzr 7 Mikzc dzd dz§ OF .
fpdzy HEYh ddfL dud MEddid  d ~ d B ad B89, dsti 7TH 2t AMPEL[OB] @ ¢
&Bf AY e B oty dedz’ § C O)ls: B0, MJEE 4BINS i1, sed 228 ; 3it Ou
0, 1 Ysyuticl, 6 d3c/ 100 c; TW G q %R&EpFd ¢ dzd dzO

[ dzv  sfte Hj dzjrdad Wi Bficeflln § ¢ szdzidls o Aldzddz. -CRBAzER|LdAs 2
(W&JB,mdLadZJCO““d?dscﬂslS@BitWr£r%1$p+w8,¢¢1 fn

h g2 tsB d3j dzdz" § d ¢ Y aigl¢C Mdaf | o dzjy ST d 2
tststOmsested ' j Wisteds' . 1 tPhasOa tzaf Yy ¢ i) fegle " @z
d ¢ ¢ S toj Hj dzw dzts iy Csdzdyj Msets € sy

MtstcB Jtotso Odadzr 7 Mt jHddzj ded 2 dzOR tsH d &
4 i 001 . uwkZzdBBOwLds] MsHjt)y Odzdj B A&y d
dedyj MsteB Jtetso Odzdz” = Mtsd Hddzaj dzed 2 sBtOLEZjIs G
d dgj| dadg P ls Q dzdZG0 6 O ¢ Is jjiecdfssmtoidpXetsis: o fP® j. dBH
n BYtedH] dzv-C e s pd tsdzdz®b stRfiasC stetsdzd sted f  (
JLEzd IsOIsr d ey H]dPhs Bt P cisddsdtOdzd yd
sB' Cdetso jd2dPs dfy df)0 ftsfils Qo dapisjtds frRtsbts Isdg ) /IsSinds o 2[5,16]. % s dzts o s

=0 m N
8
N
O]
x

-3 o =
o
ss
o
<
qQ—.
=
g
o

Sy
@
(7}
£
o
&

oFIFQIF LD
ﬂwqq_
Q—
sIc o agg™
Q—.
&
»
©

—
x
"
O]
1

194



I X [ idHEdOttsH dZOY Bdtcjtsnddidyj M Ow
Cltsls fsCOLOIjd ftjorhOjls ¢ zOtPhwezy j ff tsup® y i dz
1 d dzts ¢ tc[@Hntsdnlis Oo &g j).6 ¢ 1 0

dtsH jtoy Odad gz jdzOf{tBH o 4 dz' °  Ristlyyjdads - izdy) e, 7)

Be/ €6 (IsOmedz. W fifldpw,j sunle's o o Itz tefmis p gj ©Z® Otc S detiz® k tedz
o MsCHdMY jtodes?2 &Bdyj dzv tocdets? WisteZfSR d MdzOB sh

[ Mdzts 9 dzOYPb oy Otfntis Yy B 3 %) 8 Ws@fvs Had f tesydzes Mo W L O dzdzt
Hisdze dzj ftesydets MowL Odeder = Mts H d dzf) §idd-BO oot IS sBH
MtsH J o) Bbdédls'OB dzS Is2 ) Msj Hd dzj dedw o thdetso desdyz f to g
ftsteB Jtotso Odadz” d3d-6 4V% to RO RE @HIPO dzdzQ) 2()IsOBWdsts 5B L
ftesyde &3 MowL ' o Oded j 5  cfjuscOidsitCO s My d3 ff sCymdfopdgtsC fr
1 0BdzE HOj IsfpWw  IsOC Y J L dz®hd Istgedlte Qs Mg eHs) tedgjOfdze(tg y
Stec Oded Ud MC d &3 -2 % j thls g asifigrstlj 0 dzj dedj I)dB3tsilstev  dzO fydzC
e@Cyds MBw] L'OB) sdesds Csdzduj Miseaj MsteBdtelzj sy
jGets BB dedes?2 WtOCydd MsmsOoadzv jls 16 %.

]l dzjL Octew L dzj dedets? ff thpusej jH d (&) AR th 5 dzOp OW gz o
tWH (5 Eowhsidgdscts J fisdshdgtfmdOsgizzs dipzSyd W d u
MsteB Jiotseo Odadz | > Ctsdifdzj SMder j > tsB 3 dads’ | .

v OB dzd yo
steOdzMW stedBOYyYdwY OL slsdesC dMmdzr 7 MisjHddzj ded?2 Mo d dz
2n dzjls ftsfdzy odzj jdedw, &Bc/ Ca

rsuq [edidd | seayaien ol UAYASE jyenuas T

odgj , MBInddi( Msinddid TS50 g0y Msdnddd

Be /g
1 ¢4 2 ¢68 1 ¢ 2 ¢ 1 €8 2 €68 1 €6 2 ¢t

Ctsdgsto, 7N{0, 8N( O, 9N 1, 1N| 2, 9N| 3, 1N{ 4, 5N| 5, ON
300 |[58,9|23,8167,2133,01176, 936, 78303, 6/93, 5K

2000 (143, 9|112, 1|707, 8106, 9(825,8|196, 1|1677,83415, 1

Vted dMSEkmMmise j dzdasds L OC tePbo dzjrded PR 8 QD' dsizd I€ te
fdg sHIO ddeS 2B OYdd wsldj O] sy s Qazdgd €z dzd jo z jnds!
e BORY.s5Yo j ftesdMAatsHdls L Odj Isdats o jdzdyd dzd 4§
JHdzj- 82 % 6GB3tsBh jets MsHjtey Oded™w) d Mtstslsoe j s
Jjls otsLtcOfMmlsOdzad W OBfMtsdzt sdetsets MBsH j toy Oded W s
s Odzdzr = Wistcd3 (lsOBdz. 1) .

1 dftesydets fMow L OdRAs QS pfsji H U Hzdf o daj L Octew L d;
JHMsOo dzj dz"@ M jydWduimMSd Mt dtotse Odade oz W ts
% Bl Mz ) 5 MO dzj dzd ¥ H iy dzelzj eiOHctERis dinj fatist
j sOdzdzO o ftsyej -lzdgj d OLOQ Isfipwistwms Glisidze J dzdg®Mls !

JBijdzej 3 fjtjrBHdI o MtsMmisOs Btsdzj j i toc sy dzts

OdzW BtedzOyYydw dzOf 6Oo dzj dzO dzO BB L OL 59 CrdE(tgz dzOd B
l fjtteor 2 ctsH dzOBd&E HOB IsMw tOL dzdyde j L OC sd
tRBY tcd t©WOL dzd ydzr = H &Le@R {fjscipds Rlathddy iffiggdepdy . o H L |
dZv dOdetdjj §sHodyd o Bdj dzdz' = d S B dzj €
doj Hdzd ] dzOdBBdZij UkkSt tjOcdiekzsls &0 Lkt
jtey Odedj o ¢ Wy wods df) jfigs(fofls @o0j0 0 d&3c/ S ¢ d3j s O
By dts, kst fesdmMoisHdls L O fMuil ke jdduj dedw
i

0

w,cwww

Togos FIFI =

SS“—@'S

H

L

B ) OhseOtzd] M &jsOdkesd. ! ttd odaj Mmj ddd djl

000 WBc/ S€¢) BKOL 5o OLY jo s BN jsdedzisn o fi) EHai vzl dzji dad
uliil H s dY  fTdRdad® jAs POC s, oL By des, B W hdgw j L

dzj M dedet32 s @Qtedz@ o ff jtcor 2 cEtsH + Cf jtod d3j dals O.

195

O F~I—F+— I ==
NEFFFZAA



gd CWdvy s Bt Hjdj ddldsEagdd ddt JEE o) dg ded Y o
Sjrdetsc jdede" = tsBJ jSISOn

v OB d&ZdYyoO 2
RLAJ dzgj dzdJ MtsMisOo O dzj f etsydzes Mo w L Odzdz" = Misd H J dzj dzo
IS4 ud d jdzj2s f sMmdzy odzj fj ddy &j sOdzdzO o {

T
[Bhjj MBHjte| BBHRj dade’ j/ S5
[ SL O 9 dzj/§g dz 1 8* My j ddiy M< d
fMtsteB d tots 9 O dady
1 GBH 2 GBH 1 G BSH 2 G fSH
. . 26 25 5 5
1L ede Mg d 17 20 16/20/64 16/22/62
300 322 326 303 94
94 28 19/22/59 26/35/39
2000 2016 2023 1678 415
83 21 9/42/49 27/26/47
BS/ S G,

dzj f esydets o w L Odedz” | Mtsj HYdzj dzdw, % ls Bh jeBs MBHJ
** 0 sl dgj ftotsydes Mo w L Odzdz’ 7 Mtsj H d daj dzd 2

I &gd Misd M Isj &3, Poe®OMY spesPdzd tpfj Hddzgj ded2, COC o dzj
LOGtGWLdszzdztSQ fsys)] BHqAOCSotj: Mfjyd¥dujmscd Mt
1 sdz Mjj MBH]jty O0ddi Mo ddeyQrieds Sots @O jBCSing in  flisBiteddO)-d
sBl Whdgw jsfw  sjds, vylsts Modda y, COC Ct&fdjShnHess o

SJthfﬂslfﬂ)]JZ

t lsJquszds otoj d&3j ded fGtetsdMmMatsHdls dL d&j dzj dedy o
fststetsdzgz BBz h j & ts Iza@dzq’dzg BB P ez Bz § sthgH d3j Is O dzaz
] Bj dzZls© MtsMisOo ddzO 6 ts¢
Iz

s
Bzd
W st dz0 olsttes? & SH C Y jted
1 tetso j Hj dadzr § Halzﬁdzjlsdsz dmMmdzj Hse Odzdw ¢ OL Odzd ,
Msdj 2 &jlsOkdzOd jhj daj ) s GX Ry eclzf{ qiAfiFs to O A2y ts ks Bsrapy t3
Isjrndetse jdgde’ » MBjHddzi dzed?2 uvf o Htsyej Byl HAdls! i
vOCdds sBLOLBER, fid §shskf Rhazdficysl s j iz s
ROB dz" HOj IsMw L dzOyudlsj dz detsj ko jdzdyuy dedj JMtsee do dats fi
LOCtWL dzj ded¥ MftejHjd d@ & Mejn. 1 fMmewiLd M uj o,
BsdzdIsstcddzetsor 7 dMMmdzj Hse Odzd?2 8 MtsH jtey Odzds f tSH O
LOGWY L dgj dzdzr = ftsyo Onr .

RMMdzj Hise Odzd j f SHHJ[tahdRdEds | € igl0aaB OdsB e OL s Odzd W
5.885. 201 4/1&40500086A R ~

[ dlsj tcOlskztc©O
1. mtsizsHtse 1. ¢. , sdtshddz ¢. 1¢. u.c todsdndaOo i@ deddj 1 i3l
dzj sBteOIsd Bsts MtsteB Jtotso Odzde” i3 2O S Osdzddedl8/j d Mot
Il systso JHJ dzdfy . aBOIBH.3 -~
2. GuoG., YuanT., Wang W. 2011.Effect of aging on bioavailability of copper on the fluvo
aquicsoil //I nt . J. Environ.8PS7da572ZTec hnol . 2011. .
3.  WangQ.Y., ZhouD.M., CangL. 200%. Microbial and enzyme properties of apple orchard
soil as affected by lonterm appication of copper fungicide. SaBiol. Biochem 2009.”
41.P. 1504 1509.

*  *  *

4., [ ddzSddzO wu. [ ., [ slskLts9a O 1. 1, 1 OLOtej dzgSts . 1. .
st OdzemW stedzOy d W Mtsd Hddzj dzd 2 lswy j dzr - B3 Is O dzdzts o
ltsystsojHjddj. Bm®BOS8. -~ 7. 4. 810

5, [deSddzod v. [ ., [BkzLrtsesaO J.1., 10L0tjdSt [.]

9 ftsye On. 1t Wftplstgd odp/terj:MiskeLH 2009. 208 M.

196



| X [ jyHEdZOsH O BdGcjsadddyj s ow

10.

11.

s Ol@sanddz ¢ .1} st OdeMW stedBOYdwY MisjHddzj ded?2 sV
[ BdzO: ¢olststejW. HIM. .. € CABHO3.B 2Adz. ) dzOEC . ¢
l JdzsctcOHtses ¢. 1. JiBBadBdwY tjHSdmn d ttOmMmMmj wo
1957. 68 f.

[ ddeS ddzO0  u. [ . 4 t5J HJdzj dzd W Iswy 4 dz' A 34 Is O dzdzt
stcOdzmW sted3OYydw §H odzdwdddj d3 HtedtesHdz = d
HdMMRE&S §sdzs (dEiddaPotsdzz, 2008. 49 f.
J]O2HESCS9 0O 1.4 ., sGhjdjdits 1.6¢., [OCOttss O
9 f On ls dzts 3 fdzts J Yd tedetsL § &30 or h jdztsyd dzdzts
1 sdzdIsj d3OIsqd yj MS d 2 Milsd a2 L dzj € Istetsdzdzr 2
cszwQuiidscts OCkOtedzsets kdzdo 38MdlsjlsO®. 2007.
] Ontsdeddz 1.1 ., sOwfbkzadds [ .f. AtcOCydtsdadz 2 f
d Maddzy® o fYtsysOR L OcGteWL dgjdedz’ = S MdH OB
I systsojHjdzdd. DBBBL1I. -~ 8. w. 953

AOf dzd dzO v tf O dgiyW ste ZOYydw™w d IbtcOdmf stcls CMJdHTE
Hj toddfsersL sdzd mists?2 ftsyed // 1 tshPowsojHjddd. 19

197



#dCwgryssH Y] HJ dzj dedldals asddij ot JBE Jordg dig] ded A o
lsjndetse jdede’ ° B jSlsOR
urs 550.4:550.424:631.4 (476)

[ 1{.detsh Cts

v d1dAclfedde 4t dmrRIRY[HESSI[ so¢t u{ b AR
sI 1{13 JJRrRcCc1RrRC Juvt [l As B ¢6Cu
M. P. hOknoo s

MULTPURPOGSEOCHEMI GMAPPI NGA3OF KMNE OF
| NFLUEMNMEESOI ROVETS NUCLEAR POWER PLANT
| 8Mzn Otefise j dedats j 1 4 jorst{te o slsidnjs o ¢\dd0dz Qdzts) j dalste o s

G . [ d dzi € , E-majj: omGstakiegigeologyorg.by
¢ dzdzts Is Q@ v ts ) dztde’ jIs Odsjslolz 6 j 5 d dsd yd MS 520 0 j 1O @O Ot s dPagdy j1!
1 ¢ sdmsjetsn d B uj MSC OV sy deS OMBswh j2mw o 1 j ZOtkmd [Mbstse jys
fomistetsj dzd¥ ©WHO ydWtses'n cjsndiduimMSdn $Otls dipyjdifitftdseds L 5o (
COwlsdtetse Odad W .

Abstract. Geochemical and ecologiegeochemical estimation of the 30 km zone under the construction of
Ostrovets NPP in Belarus was made on the basis of geochemical survey (scal@d0)10le process of creating
digital geochendal maps by means of technologies of multipurpose geochemical mapping was presented.

[ Ol jtcd Odztsdz H dzw tcOB SIS w o ddzd fiy! toj L zdz sOIst |
1:1000 0 0 Is j tc O Isis ta difdz" Hj2Msadw Mty h IZDABHTYMEBHY |
ftojH] &zOR NidEgINEd d)tc I ftoj Hj &zOR L sdz' tc @ figafd ty diAs{> j dzd C ©
1 OtesyoOdzmM S d2 dzOydeosdzOdzt dzr 2 f OteC O (BSdZ' M OW yOMmls!
LOCOL SO tojMmMiiBdzdC OdMSE tsets L dzOyj dedv ( ¢ ¢ StctsyOdzm
MsmMisOe 1 O YyoOdzC s OWP Y B de@zz'cditmdetis dAs@ d yJ M d 2 L C
v jtotod Isdfpffezj H so Odzd 2 dzO- sH d Isfpw 9 sB dzOMis d tcOL o d
ftcj HiMIsOo dzj dzdz" = , ) Btsdz! h ddzmlilse | -dzijetdzf €fso r difl H c
Odzdzs 9 d Odz! dz'-digdH dzdsi B ac'datsd d B tsdztsisdz’ d3d ilsdztsy j dzd W o3d

t ORdz cOL B "N Ojlsmw o HYtojHJ dzOR SHEMSR | teh@ldmd O Us jdits
dzj Hdzd S s " n-,d Btstejdgflgdy Hedzfs tc dz" = dzQjdzH B 1OdEts gstHzy v dzf € 5
1 Otets Yy Odzin € ts C-dyts t6 jistiiaigs[tidstise sdzjdH dadfsHEBAs 6 5 dZO dzHIN O W Is dzts ¢ t
mMotsj sz or Misyspakdizz &BdH " OWIs' tjedtsdz® Bldtsmwismw ¢
sjtctedlsstedd 1 j dzOtclz T octta ol fhQjdeslzddzGiglzH " frd jlsHtsda] o ¥ Msls dz" d
Il sLoer hjdadz j zOdzH h OW Is T L Odad dBAFjl® -p Isthts s 15 6zl '©  didz" ¥jC t
L Of OHdglz® . 1 ted Hod> Jjdgfdgw *Us My dedeg i defp dzf Mtils dz" 3
Il " MslsO otLor h jdadesisj 2 Cdsdzgazj BfpY L dd20 ©B8MPS
tcOL dzr 7 bktotseo dg¥ #170d3.f tej H j &zOR 130

JftotsB 59 Odzd My Mtsotcj d3j dzdz” j 1 totffste § B g ala@dr | O da®lsaifts i jy
SBtcOBBISCO Gt dOIWAJME SBEEHEO B3Ptespeddy f stcsH Mmdzj H
dzd - ) 130 f tcsB On My JjSstcOdzr dz" o3 1 dzd MMd s dedz” d3 (
sftcj Hj dzj dad § B Ctotst dzj dzj dzlstso -Wdzt totc j 9§ D dzlstfias 68 Ok, Ist
BYtGjHjdzjd BOCEEL dj i) dals dg @ fsunjstdDd dsdsidzi)f sd&d 2 it §
Slsdztsy § ded 2§ tsq fjdsjfidsteop labig teigf{dv - € 5 BY dzj~Clsd@f WiOE&zf s tso § H
L sdz detsfls! , o dzOy detsfls: , 1 MtejHr, & Btc., tBJ MY ]
BOC totst dZjsgj.dalsid f sHody dzr j W tstcd3"Mnd3d, Znele MdzB.d3j dzls ts

4 dMfsd LsoOddjd sjodskscd? kst fjdBsecs ¢
tcjLEzd OO ¢ jtsanddidylipigydz] il BNy ¥ gse HDdzd OdzOc
G| momsictst d B yj MS et MisH jNE3SRAdR] W( ufos wez) fils € OklsO ¥ O
BQlsts d © dzO GJts q’d3q’uc1frjgtscts sf ctsB 59 Odad v ; Gjtdztsedyd
slsdztsy j dzd 2 ; OdzH h OW Is dzOv 36 @wds @) dzlscdg in DS ME difi ¢
slsdztsy j dad 2 ; G i snddBduj MSOW § sdzd{ dzj o3 dzl0city) ; € Otels ©
GJBaddduj M Qvizls dp@wdzd € R jedg O f ¢ tctsoidgbl3) Blsd21§>lSszizq‘523

198




X [ jNHEdOWEEHdZOY Bdsejshddidyuj M ow

I

GdJBrnddBdyj Ms Ow COtlsO; Octetsc J 58 J R Lg@iHaPMmsc O C
GdBrddBdyd MOV hdzso © COtels' tOyYydesdzOdz! dztsets f to
G BrnddBdud MEdn Odats 3@l fde s difstp sy 3§ QF Misifplz ¢ Owls
f smistetsj dzr zO tmdse | COtelsT WOCIsdygif¥ ts &5 O dudst
s ssmdzsea ] dLEZYOi Bds? IsjcicdlsstcEdPicfr B B tc oDy
Mstslse jIsMmiseo 8 h d Ztfldngdziz'c j 620 G . WiEe s tste B3O Is § fh dmf ts
i tc ts G té@ Wiely d CorelDraw.

UJndasdzse d W mMsmils ©o dzj dzd W CJjBrddi@ gzhR gE N €
fsmdzi HiS9 Ols j dz' dziMIsE BBt ISt @®GaPY: BBOBSISETO 0OdzO¢
sfte]Hjddded judey n~ddi3dud M&dn | @Y dblp s ® didfsimlaimts | Gac
Ldzj Clstetsdede” = S Otcls.

] HOdzs?2 tw©OBBI] ftjHMISOs dzj dzr f sMistets ] dadz
1 C sdmsjetsn d 3 yj S O ¢ Olsr |

1dBrdBdud s ov f tddcddy. fif sdsdmyy § € Qetedyj dzd j d
WOClkdyjMSsets @O jtedOdsO cdf sBdB] uj mOtedgzn M Mlis
B dzs 1 dzj BFEdesd@Edasd §o0Mdsd nd tOMYUjkO ¢ &ZOtSss G5
sj BOIdUjMSd2 Mozs? B0y Ojls ftshisteOdzmlse j dac
Cdayj dzZsteOyd2s QuatsjARj asfsBso Sy HOj sMYOH Py B s ofts? i)
CdzOteC s Ctsdayj dzlsteOyd2 BICtetst dzj d3j dalstso .

utc 0o dzj dzd J fMtsH j oy Odad 2 nd i3 uj MSdn L dzj &3j d
d MMdzj H 5o Odadats 2 IS jomOtdek 1OERe(d dy j Is o j tols [ df ¢ Of ©tdAsH
Codeyj dzZsteOydd ded € jdzw, ydus swzdwls dzdemdEe wusimdo teof
3260OL 0. [MtsB j dedlzs L dzOyd s j deCriets | 4eiPlPotf 8 jj HigddrO RS df
MsHj o PONG. 1 dxJ ¢ &zOKS @o Ti,ZuBejYddbic Oyt d 3OS tetst dzj o
mMsMis©oelz orhj ¢ dzONaQ o Cwd@a3Q )dzls tf @y i) dzBr € BEDS O
Cdzyj destcOydd MlsOd d 7 ROMY@ thFetyj ) ddiEiOdzdb8j, Gl
CaOdK,Oi ftstslso jlsfise j dzdes 0, 32 d 0, 25) .

] Hisdzdz' 7 Bldsyjddvn SCtdyj dsteOydd Bd hj;
RMC dz¢ yj degPp dzitsfy IsOC d j Niy Cgjzazsd Qeisi'd,m  SCALdzy j dzlste Oy d
CzOtC O yYjlsojtelsdydt ~cALtetsH o 1, 4

1 © 1SBfr]d24HBaOdzdﬁS@QWJta@t@aﬂﬁj&)m@r[ﬁgﬂSanlsagdzdzOW ( BE
s O) d Ckdz IskztcdzOW ( Bdzs 6 s dzj Is dzd s ®ag ) ,
cOMmisdlsj dz* dzetsfils: . | ftsBOR dBR O sls & Nijd@o | BOS f
Bhzsesdzj sdzdn IstcOo @H d BOC Qffdzd o Oy fipja's Mf j Clste ¢
L dzj o3j dzlstso Iz Cre\OMNGAs, EricSH Ba, Nb,:Be, Y, Yb.

CCdzsedyj MS 5] el ssdEdy | dsjcide] ddRugdited s ( o
2) . fisz@OGO shdssej COtlsr WEdSydsdzOd ds?2 L tc
BOljted OkzO, SOlsr ftodtesHdzr R d&OdZH" OW Istse B Ol
fsCtose dzf 7 tsfs dzstydpdiad@Mis d Is | de’ @lzts s & SIS detise 5 26 5104 W
sOCyj] M, fjttjddsjtefitjlsoydd fksdds s Odzdz

4 BBOteds 2 f 5C OL Ol¥g € 5L W dey d jdalklsizd v d @ s jod Is ez,
Jdzs j e Odz! dzse s 1§ SEIOE @sQ iy , SE ISt Q ddH 6 dzdf € ©ay d
fsye ddzd Hickzc d®d e wdsdssazs dpls 4 s D " fg@pHO j s v W 5 te
Zc= oxfij (ni1),6 Hgjf) C 54 ¥ W dydJ dals € tsdayj délsgefAngizfsd OedgOdgdfy lsf
Lodzj Bj-0aBdstew L dzdtsy Wit Qud J dzls ¢ tsdzyd dzs GO G g H Jedg™ Y jishis
WS to a3l fipF o Gl Halx, (TN te J HiGgHIY oo dedeis dzd 34 dzlstse o ff sye C
ZOdzHh OW O d Wtdtse' a fysOn HEY H O ddaChks d
ZOC Of zdo O h R MW &j sOdzdzses ) s >1.

]SOy Mmise joL W kedglzsqdidtgls™ j o totsH dz' 5§ to §3y fyted dzdz
ZOdzH " A B0 152 Isj &30 duj MS d2 i dzts 2 ZO0 ¢ Okl
tcOMftcj Hydzj dedj L dzOHG ded?2 S5t WWdyd g dals©

199



vd CWwdW s s ] H ] djddddaseasdddmt JBE oy ds dd Y o
ISjrndetsG jdede" » tsBJ j SISOR

Macurrad 12 100 000

VCJIOBHBIE OBO3HAYEHW S
[pupoaneie manawadrs:

JlecoxossiicTBeHHbIE TEPPHTOPHI

Sa.rpn'meuue KOMIIOHCHTORB
IKOJOTHUECKOE COCTOSHHE TepPpPHTOPHI:

@ Haunonanensii napk Hapouanckmii TIPHPOAHO-TE0NIOrHUECKOli Cpeith:

JlanmmadTbe 3aKazHIKN: SpoS e o ol o
n{) 1. Copouanckue o3épa Huzkuii a0 4,0 :' - <8 VaosaeTsopuTeanHOS
)Q{)( 2. lony6wbic o3épa Cpeannii 4,1-80 E :l 816 Hanpswentoe
B> rlmm:mm FAKATHHK Brcomid 8.1-160 % - 16-32 Kpuieckoe

TTpup TEXHOTEHHBIC s

Cenbekoxo3niicTBeH b

tdmMedese 1. JiaddBdyi MEoOw § tsdzdt dzj dzj-Ozls @OW i3§ Otcls ©
dzd M4 1 (uwodts! )

200



| X [ jyHEdZOsH O BdGcjsadddyj s ow

T Sopamumany T

Barwuen x Mewnosus 3 el

MacwTa6 1 : 100000

VenosHble 0003HAYEHUS

Cymma knapkos kouuentpaumn Kk
(Pb,Ni,Co,Cr,V,Mn,Ti,Zr,Cu,Sr,Ba,Nb.Zn,B,

Be,Ga,Y,Yb,La,Mo)
B 40-50 [ 150-200 I 30.0-350
B s0- 100 [ 20.0-25.0 B 35.0- 400
B 100-150 [ ]250-300 Il ¢00-450
1649 - HOM YK O] BAHKA 7% MI0NHHHH BT mowmanka Octposenxoit ADC
s CYMMa KITAPKOBE KOHUCHTPaUnn KOHUEHTPauHH

{ dzdss 26 ) SECdairsEjE s OWNi 36Ok ls Ou azd i§is P
t Ofmud s §(otd@sPwrddlsusdsd JMmMmdzi Hise Oded™ o] s
L OGtew L dgj dzd v . (s bkjwdsstdd 1 0YydsdOdi dsd:
HBEEYOENS ] GLj©0O, |k’ 6Ljtdd ZacOdbmss] .
el qzdd, LOdvIsrj fdsHd & doj ZzOwlh j ddzr Bk &zO
201



dd C W IssHT St H | dzj dad ) dzls tfaBddy j dyd o B Jorda) digf ded A o
S| rdatsG jdzdzr = tsBI | C€IsOn
tc . lddzdd ([ Mmbstetsa jySd2 O tsda tsoas? {f teljtsHg)j ddidias 2 A ttoded
SlsHjd d 7 EyomksCOn uwdtkcsdMidtds O tddfiks O tods i
LOdzH tetso OV Qo dzgd dzO) bktetse jdz@ L OcGtewW L dzgj dzdwvw ftej H dzd 2
slsdzi yoe smw dzgistsdz hdj Eyomksed, LOdwIsrj §0Ohdzj 2,
dtcjH fHtodtosHdz » dEZOdZHN OWIstse o ftejH] ZOR L OB
EyOfls ¢ d d b ot ofpieglastc W L dzj dzd v, 1 SCtdsedyj MStsj Moflstw.
Clsts ttOMf OR Odzgdz" | EyoOmls¢d o ftojHj dZOr L OERRE Jnded S C
1 j dzZyH O, rCs?2dz tcmasndPN d f 20 ZzO B @B yOdzZh S d2 o tO!
HsS Bdi3Otcso 5. Is ) O flldtficcd W = dz SBrtSHJ B f tctso SHJIS! fJtc
tctsodzj d3 L OcteW L dzj dzad v .

RMatHW dL o"hj dL dztsy j dedetsc s, 1 Ctsdzsedyj mMS sy
sy dzs MuydlsOls ZH e dzj Is®,=50c)].Is | desdizts T ts (o Isj n 3 Mls
LOGteW L dzj dzd | Tt nisded @ , 1Sz dyj MS s mMtsMmissWw dzd J
RO oW sHAed® 6 ) . L YOMlsS e M ¢ B&I2jd)Sa'd jzedz® daf ki
Isj tote d Is tdedjd3Wdz@ Mdzj Hiseo OdzedW dgj o' W o dzj dzts.

1t kZteseodzt L OG oV L, dzj =iiarO y IdricistEBs- 4@ \lgd o O sfiqw € OC
fMdzOB 5L O toW L dzj dzdzOW . Clsts ZCOLGYg BEIY di3dz@j fg UAOC 516 o fif I8
sjtwedlsstedd dO GsBiddy Oapdgos edd depd W 2 yOMmiscd M
L dzOyj frOodsd: so S tteggtsteQjded ¢ Isjtotedlststedv ds ) dste
1 sye LHJ M §ojHMisOo dzjfdp'nwigsz{a dzdf dsCu®@ dsds Bidelsdigely sdadd " 1§ 51
Mk e dzd dz€ d . JHdddd dL WOClktstese Odzsd3Odz! dzgf » L dzOYJ dz

difidzj HZj di3s?2 IsjtetedIlststedd wodzw jlsfqpw dzdbtsdsedyi MSd
slsdztsy j dzd W .OClsldstdctds gy di¥ts y jIs B Is! Mjdz MECsatsL w2 Mmilse j dack
{yd dz€ O 1 dzj d3j dals Otedz' ~ ZzOdzH h OW Ists o RS misd ¥ J dad
:cfd3q’1u'fngtsd3lz L OGteW L dzj ded ® f ¢ 0L 0dzO, Yls ts 1 odzj d3j
dmimdzj Hiso Odzdzts? IsjtctedIststcd d %Btﬂ&h\&&]fgt?ﬂdﬁ@%;@&ﬁ;d(ﬁ
L OGteW L dzj dad & , LO dmCdz¢ yjded j d3 tslsdztsy § dzd 2 Y0Ofls ¢ s
3y dzCds fr]tGJHdz,J.-.tsdzdg)dfr]lstsQ Bts to j dzdzts 2 9BLathdzdztsfnlsq’
- B azGEMhymH s 52 distej dzdets 2 afte O dnded de'dzj Z\idsdz@ vy © o3 .
| dsQlddz tc ©
1. 1 ktej dz€ 59, C.s. s sd3f dzj € fmdztsj Gjtrndddyi/Ms s ¢
C.skztoc] dzel 59|, sdztha dpdzp d dgOss0o 1 tod € dzOH dzOW #jtsndddV
1dtrddidud MEtsy TK Okisk fsfsp Oulz?8R46.0 O .
2. vtjBtso Odad W ¢ ftosdL o sH Misa sy jdizj ettsjcLskz dzicly BIE @ digd
COtlsdteso Odzdw GBOG Is D& Qifk.y,2 GAOVEMR..
3. [ Olajjoe, o . 1. ldBadddw UJ so jitols dludgtch s das Is dzts »
b. J Oso jfide. : 1 j &zOtclzfMmC ®¥W1fzOo 2C O, 201 3.

202



| X [ jyHEdZOsH O BdGcjsadddyj s ow

U §326.1

& Of d dz . 18. CR@GHEAE.1dzO,v ME s
¢1¢IR1 R lvilil sRe[ Jtlré¢ R r[rBULLRC
Jedrsdmdtrovf ¢
T. S. Papi naN.A&. N.Mak iyNdgsi knday
ANALYSI S OF OXYGEN AND DEUTERI UM
RECI PI TATI ON OF BARNAUL CI TY
dkls otsHdMECdHY § CtsezkiEdfud dB s e ts
8 6. 1 OtcdzO kzIdE-malkz papina@vepzts H | ) dzOW
o)

odzj dz¥ tojLEzdz SOl OdzO8ed LoO Gfla dissiVe j distlzr
Chtseslstedd, tlstsetoPizuzBH oM ¢ detsy OEwzOR 6z] 3 L

p
A | 1 UR dzfn
6560

s

3

¢ dzdzts s Oytejv H fr]
k&

By ssHBd damnf
GSHB9

Abstract. The i sotope compo s i Oiinoprecipitaticn bBamaukcitydNovemmtizr 2843 d U
October 2014)was performed with IR laser absorption spectroscopy on Picarro L2d@@ipped with WSCRDS
system.

blsdismMW jIp@H S d swWodzw jIsipw 90Oy de" &3 L o Jjdetsdz o ¢
fntsmis @ O MO Ief BiAff thiizB Efs)H Od (o 5% 5 te B HN® t¥ @ JF detss yfj M Od
dMmy Oted dz§ s dzH j &z Oy d d .d L riFi) Tfaig jis@ts af Cfadiw i te& ¢ S50 Stots |
o 5 HiZO Y O dztP5P6 s H[E2J.

l MmJ to] H1G8ER] G s H ©&eefe d Deacon[4] B " da®0OL tc OB I5 Js ©Odizl® dzts G ¢
Wavelength ScannedRing Down Spectroscopy its ¢ tc ON WSHERBS (4 ff j S Istets M C ts1
f 56 dzts MnjodgdpBdzts ¢ s 1 (s Islag WM Q dz'o 'l B Ej ¢ O dzd to tf aOddzf{dfO d3
o syzdpdzVf so " N j ugf ¥ Mis o dIs j siAf tegsHnjsdf)jddzdits ftsg H d dzf tzd 2
dmimdzj Hisp Odzatf W E algp dze R Mindetg 1l ff sfydzj H dzj § otcj BBY H O
fsdkzEyd z0 HBoBd dets h diesCts) OMY shistOdsj dad j
Ols Bts MW j tcdzts Ot FOE j B YY) M$ (6. dyfktsdid OsHNE ddPiCagots d3tf (
(www.picarro.com)+ W W j CIlsdo dzs dMmf sdz2 WE&GRDS ds | £ dgteiziztd claPry d
L Of Olsj dzlesists ddifsiisdas dzd dz 90 SQERO dzd L Ols St On dL SISSY dztsSG |
Picarro L2136 d Picarro L240-i. ltoedd3j dzgj dzd i H Odzdz" = Is o ©Hets dzts G
chkdksar j& MmfjSltOd dg | dzOdzisy j dedV, -3 Bts@dsls j t
HsMBIH@®" MisC 52 stsydesmisd d otmfttsdL o tsHELAESEESY]LS ¢
CdMizstesH O o QdsGidsdotfitOrz j[@r = tBKOL YO~

I md BYRGEZ]Isdyj MSsd yjdistejy RrRICT wf (61 M
JLesf st MshisOs O OF 38 B RifaEak2130i §HBF € deo L =EOO
fnls O dzHVSNMMA2 (ViennaStandardMleanOceanWater2). ¢ Is dzs MW j tcdz" | GMOHC
&z Ctrhjp RHOdd o [i HiSHH! ) f zOMmisdC tsor § ¢ s dzd
dzj f sMtej Hilse j dedets G sMdzj SBdyOdd” di o' fOH|
WteOCydoddtse Odd™ 5B . l sz GlsBstc® §tesB’
BB tcOdzdzr 2 Wddz' ste 0, 45 wErdy dc jftdsodgjld dOwzd jo Cff xizigl
JiH" 7 OldtsmW¥ jtoder = tMOHS B9 (fMdzj ¢) Mmtse d tcOdz
jtcjdzsmddd o f&OMsdStorj cjtdjdud § 06,
M zOeo dzv dzd ftod € s5d3dzOIs dzts 2 Isj &3 j to Olsdzjctg d3j IsWf dy
dZISJdeJth HdzW HOdz! dgj 2" jets OdzOdzd L O.

S O H 0OdzOdzq LtfptadAqL 3" YaizddiL 334 we@ 0y J 6§ LH JSHPHBId3 ) te § dzd -
o ff Soizfipy oBj ) 6 daz®ets s eteQdE@ses] o dzd 2 GO1 &f, dn
Mtsmisjol ez 4 d BHO. tsslse j Isfise j dzdats.

Il fjtedsH ) dswetew 2013 EBHO ft5 € Ifvcaser

OlsB3tsMmW j todz” nl wMmOpSdixfoj. R ttbH kst MjLtsdkO (M dz

203



dd C W IssHT St H | dzj dad ) dzls tfaBddy j dyd o B Jorda) digf ded A o
sirndetse jdzde” = tsBI jSIsOn

sSstsBtcOdzr ftesBr Mdzj c6O, tBh d2 Bl jd&3 Clister o Mismls

(M Of tasiSdew Bftas ) odBBOEHAMBORBS9 2( 42 fHtetse' ) .
tdLlzdz IsOIsT dLBIstsf detsG ts OdzOdzdL © ¢ 0OL Odzd , Yl

9 Otc! dtetso Oded W8 L tp®fpls e B7dizts H 66558 o U-R70,Hls H s

126,68, ftod Mt Hdej oL oM dede’ R (2530 dsfdd¥fs o WPRRA@E - ) L dzO

Hdzw UD. 1 bjuyjddj bbjffrsets OF ey @ dl Bz0 Bn@d ¢ OO

hJesCtsd3 HJOHL @, SdRjrasIs ©  0-D 2 8s,Is5-35,4as. t OmMmud s ©dadz"

ftej Hdzj oL o jn jdade j ( dztsteBd tots 0l@Badz" H P o uB4d | dadi  fts fiyls
uD. ] sdzkz yJ dedz" | Mtcj Hdzj oL o jN j dadz | ( destc d3d tets © O dadzr

sy shisOo d 3 fpts  Mted Hdzj 3§ MW ydz" i3 L dzOyj-dzd ¥ i3 H d

1 sosmMdedtemMS O (GNIPH]Odzdz" &5 MJj Isd
vOCdds BBEKOLAE, §odizyj dd’ j dog L kOB O &O dd

Od@tsmMW jtedzr » BMOKE SBH BAZ dzOIc ({20 2D -ipB jitsldcte yd] jslsizatzsR?

i tcd B RdarjoL2130if ¢ OL Odzd L dzOydlsj df'L dgtis js ff aiBic tsd BisdNB R O t

Isj yd dzd §f = stsB @A s Mis O alaPdity G Is 'HiP dadz] = & dze3Js P is O dzO te 5 H dzts 2

MsodaNIPf tOMmMYf sdztsy § dzdzs? . 9 6. 1 tSotsmMdBdtemC j

[ dlsj tcOlskztcO

1. Dansgaard, W., The abundance of 180 in atmospheric water and water vapor, Tellus, 1953,

5(4): 46D 469.

Dansgaard W. Stable isotopes in precipitation. Tellus, 1964, v. 16, No4BG463.

Craig H. Isotopic variations in meteoric waters. Science, 1961, v. 133, No 3464, pp. 1702

1703

4. O06Keef e, A. and De a c-down optibal spestrome®r for aliS@ptiont y r |
measurements using pulsed laser sources, Rev.Scient. Instr.2),5%844 2551,
doi:doi:10.1063/1.1139895, 1988.

5. Paul, J. B. and Saykally, R. J.: Cavity Ringdown Laser Absorption Spectroscopy, Anal.
Chem., 69(9), 287A292A, doi:10.1021/ac971622e, 1997.

6. Dennis, K., Jacobson, G. Measuring water vapor isotopes using CRwityDown
Spectroscopy: improving data quality by understanding systematic errors and calibration
techniques. (G dzy S Ilstctsdzdz 2 te] Mzt http:
EGU2014/EGU2014.4973.pdf).

7. Global Network of Isotopes in Precipitation (GNIR).C €zlp tc ts dzdz" 2 httpd/ywinnz tc )
nawebiaeaorg/napdih/IHS resourcesgnip.html)

W

204



| X [ iqHEZdzOtesH @OV BdscEjsndddyuj MS ow
U $77.4:550.41:66.097:661(004.8)

r.s. zsdBOdkss O, (.1. vOWOtss, J.
Red[ (rf1oéyvRrRr #fuovdld VL[ Lz]off13zm |
bseves 4L 101 Jrd ArttLfed /ol ]l 1JCc vt
VJ{Joy v RrrfoBbRVOU Lt [
Zh. K. Shomanova, R. Z. Safar ov,
E S

STUDYI|I NGSAEBM TE COMPOSI TI ON OF
FERROALLOY PLANT FOR UTI LI ZATI ON P

CATALYPRODDUCTI ON
1 O dzsH OteMS d?2 | sMizH OtMmise jdzdz" 2 f j HOCGSE
R dzdzts 8 Oy d sdzdzr 2 [ o to B} B Sudlahbo@addexjuts ) d

O dzdztsIsOYdetsdL o jH) dz SlsB Bt ftctsB n sjctedIststed d L sdzts!
Witttshf z0etse (o) A) . I 7 fsdzdzj dz { dzj d3j dzlsdz”" 2 OdzOdzdL M  ts¢
tej L zdz IsOlIsT OdzOdzd L ©O. 1 85€C 0L OEzzy | detrjcOfdtsdzdes s C @BOEY toj H
sjtetedIststed d L sdzsh &zOBs dzO € s  Is § dzw b1 A f smistctsj dzdz" | fn
ftcj HMIsOo dzj dz tej L zdz SOIsT dmf sdz L s9 Oded v HOdzdzis G t5 9 dH
dej Wisj mdBdud MEdn ftetsyj Miptse .

Abstract. Sampling of wastes from the territory of the &iime store of Aksu ferroalloy plant (AFP, Aksu,
Kazakhstan) was done. The element analysis by methodray Xpectroscopy was made. The results of the analysis
were presented. Electronic maps of camtrative distribution of elements on the territory of AFP-glshe store

were constructed using a method of neural network. The paper gives the results of using such wastes for cataly
production in petrochemical processes.
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Abstract. Ash-slime wastesof the Aksu ferroalloy plant (AFP, Aksu, Kazakhstahwere usedfor obtainingof
a catalystfor petrochemicalprocessesThe results of analysis made with the application of methods-BayX

analysis, actron microscopy and Auger spectroscopy are presented. The results of chemical processes using th
obtained catalyst are presented as well.
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Abstract. Results of modern techniquesrXy absorption spectroscopy XANES and-dpectroscopy for
investigation of organic matter ordinary chernozem and brown coal were destGiileetiolecular structure of humic
acid brown coal more enriched by cyclic fragments than in ordinary chernozem. The degree of covalence?bf the Cu
ions with functional groups in the molecule of humic acid of brown coal more than in humic acid of chernozem.
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