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Tsxesible MeTaJLIBI B OBOIIHBIX KYJILTYPaX, BHIPAIEHHBIX
Ha TeppuTopuu I. [laBionapa

[laHHan cTaTbA NOCBALLEHA M3Y4eHNI0 COAIePIKAHNA TAXKENbIX METANIOB B OBOLLHbIX KynbTypax r. [as-
nopapa. Mo pesynbTatam nccnea0BaHMit YCTAHOBIEHO, YTO AMaNa30H COEPXKaHWUA TAXKENbIX META//IOB B
OBOLUHbIX KyNbTypax KonebneTcs B WMPOKMX Npejenax, 4To 06ycnoBneHo 61Monoruieckumm ocobeHHoc-
TAMU BO3[eNbIBaEMbIX KY/bTYp, XapaKTepoM 3arpsA3HeHnA noyseHHoro nokposa. Kaprodens u ceekna,
BblpalliBaeMble Ha CaZi0BbIX Y4aCTKax, NpUNerawLmx K TeppuTOpUn NPOMbILIEHHBIX NPeAnpUATUIL T.
MaBnogapa, HaKANAMBAIOT LMHK, Me/lb, CBMHEL, KaMUil B KOJINYECTBAX, NPeBbIlIaoLLMX JONYCTUMbIE OC-
TaTouHble KoHueHTpauuu ([IOK). CneposatenbHo, No caHUTapHO-TUTMEHMYECKMM HOPMaM aHHaA Mnpo-
AyKuus oKasanacb He;06poKayecTBeHHOM M HeNpUroaHoil K ynotpebnenuio. ToMaTbl, orypubil, KanycTa
ycnelHee orpaH141BaloT NoCTyneHne MeTanios B OpraHbl 3anacaHna acCUMUIISATOB U3 3arPA3HEHHbIX
nouys.

Kniouesbie cnoBa: TAXeNble MeTaNbl, 0BOLLHbIE KyNbTypbl, KO3GOULMEHT HAKOMIEHNS.

EA. Geldymamedova, G.S. Azhaev, D.D. Esimova
Heavy metals in vegetables grown in the city of Pavlodar

This article is devoted to the study of heavy metals in vegetable crops in Pavlodar. According to the
research found that a range of heavy metals in vegetables Pavlodar varies widely, due to the biological
characteristics of crops, the nature of the soil contamination. Potatoes and beet grown in garden plots
adjacent fo the territory of the industrial enterprises of Pavlodar accumulate zinc, copper, lead, cadmium
in quantities exceeding the maximum residue limits. Consequently, according to hygienic this product was
substandard and unfit for consumption. Tomatoes, cucumbers, cabbage successfully limit the flow of met-
als in organs storing assimilates from contaminated soils.

Key words: heavy metals, vegetable crops, accumulation factor.

3.A. lTenbgbiMamesoBa, F.C. Axaes, [1./1. EcimoBa
Masnopap K. aymarbiHAa ecipinreH KekeHic AaKbiAapbIHAAFbI aybip MeTangap

Makana [MaBnoaap KanacbiHbl{ KEKEHIC AaKbIIAAPbIHbIK KypaMbiHAaFbl aybip meTanaapabl 3ept-
Teyre apHanfaH. 3eptrey HaTwxeci GoibiHiwa, MaBnoAap KanacbiHbif KeKeHIC AaKblngapbiHaa ayblp
MeTanAapAblH MenwepiHii Gipwama aybiTKybl, OHAENETIH AaKbinAapablH GUONOrUANbIK epekLeniktepi
KQHE TOMbIPAK XaMbIFbICbIHbIH JIaCTaHy CUMNaTbiMeH ecKepineTiHi aHbiKTanabl. Masnoaap KanacbiHbiH
®HEPKACINTIK KACiNOpbIHAapbI ayMafbiHbIH MaHbIHAafbl GaKTap TeniMaepinae ecipineTiH KapTon neH Kbi-
3bIWIaZAa MbIpbill, MbIC, KOPFacbiH, KAAMUIN YINFapbiHAbl KanAbliKTap KOHUEHTPaUMACKIH WaMajaH Tbic
KuHarTanabl. COHAbIKTaH caHMTap/ibl-rurieHanbik Hopmanap GoiibiHwa atanfaH eHiMzep canachl TOMeH
HOHe KONAaHyFa apamcbi3 6onbin Kangpl. KbisaHak, Kusp, opamkanblpak nacTaHFaH TonbipakTapabiH
iWiHAeri acCMMMNATTap KOpbIHbIH OpraHAapbiHa MeTanaapAblH TYCYiH KaKCbl LEKTensi.

Tywin cesaep: aybip MeTanaap, KOKOHIC AaKbinaapsl, XuHaKTay Ko3hduLmeHTi.
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232 Tsokenbie MeTasIb B OBOIIHBIX KyJIBTYPaX, BBIPAIICHHbIX HA Teppuropuu . ITaBnonapa

BBenenue

3arpsi3HEHHUE TIOYB TSDKEIBIMH METAILTAMH TIPH-
BOJIUT K YBCIIMYEHUIO UX KOJIHYECTBA B OBOIIHBIX
KynbTypax. HeoOxomumocTs u3ydenus comepika-
HUS DTUX HOJIFOTAHTOB B POYKTaX IIUTAHUS BbI3-
BaHa TEM, YTO MX IOCTYIJIEHHE B OPTraHU3M YeJIo-
BCKa IPOMCXOJHUT B OCHOBHOM C IHIICH M IOpa3zio
MCHBIIC — C BOJOH H TIPU JbIXaHUH (C BO3IyXOM).

Haxomnenne pacTeHHsMH M30BITOYHBIX KOJIHM-
YECTB TAXKEIBIX METAJUIOB €CTh HHTEIPAIBLHBIN TIO-
KaszaTelb B3aUMOJICHCTBUS pssla (akTopoB: comep-
JKAHMS TSOKCIIBIX METAJUIOB B II0YBAX, UX CBOHCTRB U
OydepHOCTH, BHIOBBIX M COPTOBBIX OCOBEHHOCTEH
pactenudt u ap. Ilostomy BapuaGenbHOCTH ATOrO
TI0Ka3aTeNsl BEChbMa BHICOKA M B Pa3HBIX PErHOHAX
3€MHOI0 IIapa UMCET CBOM ocobeHHocTH [1].

Jns xaxmol OTAEIbHO B3STOH TEXHOTEHHO-
3arpsA3HCHHOM TEPPUTOPMH XapPaKTEPHBI OINpeEe-
JICHHBIA HA0OpP TSDKEJBIX METAUIOB M CBOM MACII-
TaObl MOCTYIUICHHS KaXK/I0TO U3 HUX B OYBEHHBIH
HIOKPOB, CriclU(HKa JATLHEHIIETr0 TOBEICHHUS ITHX
DJICMEHTOB B M0YBAaX, OCOOCHHOCTH MPOSBICHUS
NPOIIECCOB aHTarOHM3Ma U CHHEPTH3Ma HOHOB, OII-
PCACIAIONINE YPOBCHD NOCTYIICHHS TSKEIBIX M-
TaJIOB B pacteHus. [Ipn n3ydeHnn ux HaKoricHus
B CCJICKOXO3SAMCTBEHHBIX KyJIbTypax HEOOXO MO
HPOBOJIUTH MCCIICI0BAHHSA HA KOHKPETHOM TEppH-
TOPUM M XapaKTEPHBIX JJIsl Hee mouBax. Hemao-
BaXHBIM (haKTOPOM B 3TOM TPOLIECCE CYUTAIOTCS H
BHUJIOBBIC PA3JINYHsl KYJIbTYP B aKKYMYJISLIUH TAKE-
JIBIX METAJLIOB.

B paborax mMHOrux mccnenopareneii 6bu10 06-
PalCcHO BHUMAHHUE Ha CIIOCOOHOCTh PACTUTEILHOTO
Opranu3Ma pa3BHBATHCA MPH M30BITOYHOM COJIEp-
KAHWM B IIOYBC TSUKCIBIX MeTaiuioB. TonepanTHOC-
Th PACTCHUH B 3TUX YCIIOBUAX OOBICHSICTCS HAJIH-
YHCM 3AIIMTHBIX MCXaHU3MOB (IPHCIIOCOOIEHMI),
NPU3BAHHBIX HE JOMYCTUTh MIIM OCIAOUTH JE€HATY-
pHpyIOIIce ICHCTBAE N30BITOYHBIX HOHOB HA METa-
DonMYecKku BaXkKHbIC OEIIKH.

Pabota 3amuTHEIX MEXaHM3MOB KOPHEBOI cHC-
TCMbI M HA/I3¢MHBIX BEICTATHBHBIX OPTaHOB CIIOCO-
OCTBYET YMEHBIICHUIO OTOKA M3GBITOYHBIX MOHOB
B OpraHbl 3aI1aCaHusi aCCUMMIIATOB (TLIO/bI, KOPHE-
¥ KITyOHCIUIO/IBI, KOYAHBI, JIyKOBHIIBL | T.J1.), TIPS/C-
TABJIAIOIINX OCHOBY PaCTUTEIBHOM MPOIYKIHH.

BaxHOCTh M3ydeHHS TSKENBIX METAUIOB B
OBOIIHBIX KynbTypax T. [laBmonapa Becbma akty-
aJIbHA, ITOCKOJILKY B YEPTE TOPOJa HAXOIUTCS OOJIb-
110 KOJTMYECTBO YaCTHBIX OTOPOJIOB M CaJJ0BO-/1a4-
HBIX KOOTIEPaTHBOB.

Becrauk KasHY. Cepust oxonoruueckas. Nel/1 (43). 2015

Matepuaabl H METOAbI

OBouHbIe KyJIbTYpbl OTOMPATNCH HA JAYHBIX H
OTOPOJIHBIX YYaCTKaX, PACTIONOKCHHBIX B YepTe T0-
POZIa U B €TO IIPUTOPOJIE.

Ot160p Npo6 OBOMIHBIX KyJILTYp IIPOBOJMICS N0
OOLICIPUHATHIM MeTOMKaM. PacTHTenbHbIe mpo-
Ob1 030s1511M TipH 450°C ¢ TIOCJICTY FOLHM PacTBOpE-
HueM B pasbasnenHoit HCI (1:1).

Conepxanue TSKEIBIX METAVIOB B YIOT-
peOIIsIeMBIX B IMILY OpraHaX OrOPOJHBIX Kyilb-
Typ — IUIOJAX TOMAara, OTypIIOB, KOYAHAaX KaIryc-
Thl, KOPHEIUIOAAX CBEK/Ibl ¥ MOPKOBH, JIyKOBHIIAX
pEenYaToro Jyka, KIyOHAX KapTodens onpeaensis
aTOMHO-a0COPOIMOHHBIM MCTOOM (Perkin Elmer).
Bri6op cBekibl GbUT OCHOBAH Ha ce CrOCOOHOCTHE
HaKaIUIMBaTh OTHOCHTEJILHO BBICOKOC KOJHYECTBO
TSDKEJIBIX MCTAUIOB, B CBSI3U C 9TUM BO3MOXKHOCTH
HMCIIONIb30BATh €C B KAYECTBE CBOCOOPA3HOro pacTe-
HUS-MHIIMKATOPa MOYBCHHOTO 3arps3HeHus. Britop
KapTo(enst 00yCIOBICH IIOBCEMECTHBIM €TI0 BO3Ae-
JbIBAHUEM Y 3HAYMTEIBHOH J0JICH B PallMOHE THTE-
HHSA HaceNeHust ropona. beuto npoananusupopase
134 npoObr.

Crartuctuyeckas 00paboTKa HONTYYCHHBIX B Xo-
AC MCCICIOBaHMA JAHHBIX NpOBOIMIAach mo H A
ITnoxunckomy u B.A. JlocnexoBy ¢ HCHONb30EE-
HHEM nporpamMmsl Microsoft® Exel.

Jl1si OLIEHKH HAKOIUICHHS TSKENIBIX METALIoN
B OTOPO/IHBIX KyIIbTypax ObLIM PacCUUTaHBI Cae-
JYIOLIME 9KOJOT0-I'€OXUMHUYECKHE IIOKA3ATEITH: '

- K03 GUUMEHT 3arpA3HEHNS OBOIIHBIX Ky
Typ (Kwp), KOTOPBI MIPE/ICTABISCT COO0M OTHOmE =
HHC KOHICHTPALMH 3JIEMEHTA B KyJbType K JIO ’
— JIOIyCTUMOMY OCTaTOYHOMY KOJIHYECTBY;

- K03 OUIUCHT HAKOTUIEHHS (K,) — oTHOmCE=-
KOHLCHTPAINH TSDKEIIBIX METAJUIOB B PACTCHHER
KOHIICHTPAIMH TXKCIIBIX METALUIOB B MOYBE.

i A | A

§ 5P HEY RN

PesyabTarhbl u ux 06cysKIeHne

/lMana3oH colepiKaHUs TSKEIBIX METALION | ‘
OBOIIHBIX KYyJIbTYpaX, BBIPAIEHHbIX HA TOYBZE &
IlaBrozap, konebueTcs B IMPOKKMX mpejesnax — o
OJIM3KHMX K €CTCCTBCHHOMY /10 MPEBBIIIAIOMINE T ; :
THCHUYCCKYI0 HOpMY (Tabamna 1). 1 B C

Coneprkanune MHKa B 0BOIIAX M KapTohese | :
nebaercs ot 1,2 10 59,3 Mr/Kr chIpoii Macchl, we
—1,2-39,5, ceunna —0,10-3,82, kagmus — 0,01-0.42
Hukess — 0,02-0,72, xpoma — 0,01-0,56, kobamsm
0,01-0,56, mapranna — 0,3-28,1.
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Tabauua 1 — Coznepxanue TM B 0BOLHBIX Kyi1bTypax I. [1aBnogapa, MI/Kr chipoii Macchl

OBOIIHBIC KYJIBTYPBI
Merann MopkoBb Jyk Orypust | Kaproden» | Kanycra Tomark! Caexna JOK
(n=15) (0=20) (n=15) (n=25) (n=16) (n=20) (n=23)
7n 4.8-21.4 2.8-29.7 1,7-114 5.8-41.6 1.5-28.4 1.2-12.7 2.9-59.3 10
11,2(6,8) 11,6(5,3) 4,8(3,0) 13,8(8,4) 8,1(5,4) 5:3(3.3) 16,1(8,4)
C 2.2-17.2 2.0-16.3 1.2-114 4,0-253 1.5-12.9 3.2-19.5 3.1-39.5 10
e 6,9(4,5) 7,0(5,0) . 5,3(3,6) 11,5(6,1) 4,2(2,7) 8,0(4,1) 12,8(7,9)
Pb 0.18-2,31 0.13-2,35 0.21-3.82 0.19-3.5 0.28-1.83 0.10-0,94 0,18-2.4 05
0.66(023) | 0,6504) | 1,2067) | 1,1(0,59) | 0,52(0.36) | 037(0,20) | 0.8(0.42) :
cd 0.01-0,24 0.02-0,19 0,01-0.13 0.02-0.42 0.01-0.14 0.01-0,14 0.02-0,37 0.03
0,09(0,03) 0,08(0,04) 0,06(0,01) 0,13(0,06) 0,04(0,02) 0,04(0,02) 0,14(0,07) ?
Ni 0.02-0.36 0.02-0,29 0.02-0.26 0.05-0,68 0,03-0.61 0.02-0,28 0.06-0,72 05
0,15(0,05) | 0,13(0,06) | 0,090,02) | 027(0.11) | 0.2(0,09) | 0,11(0,05) | 0,35(0,18) :
c 0.05-0.,47 0,02-0.29 0,02-0.26 0,02-0,56 0.01-0,27 0.03-0.48 0.04-0.39 02
r 0,17(0,07) | 0,11(0,05) | 0,09(0,03) | 0,160,07) | 0,09(0,04) | 0,12(0,04) | 0,13(0,06) :
C 0,04-0,44 0.01-0,28 0.01-0,17 0,02-0,38 0,01-0.36 0.01-0,34 0,04-0.56 02
. 0,14(0,05) 0,08(0,02) 0,05(0,02) 0,12(0,05) 0,08(0,03) 0,1(0,03) 0,13(0,05) 2
Mn 0.8-6.7 1,2-7.9 0.4-4.7 1.0-13.8 0.3-5.8 0.3-44 2,1-28.1 )
2,3(1,4) 3,6(2,5) 2,0(0,8) 5,2(3,2) 1,9(0,9) 1,5(0,8) 7.8(5.1)

IIpumeyanne: 1) Hayt 9epTOi — Mpesienb KoneGanus, 01 4epTOii — CpeTHsS apudMeTHIecKas; B CKOOKaX — (OH; 2) ruTHeHHYEC-

xuit HopMaTuB — JJOK [5]

D10 00yCIIOBICHO, TO-BHAMMOMY, MO3aUYHBIM
XapakTepoOM 3arps3HCHHMs IOYBEHHOIO MOKPOBa,
OHOJIOrMYCCKUMH 0COOCHHOCTSIMH BO3/IEIBIBAEMBIX
KyJIbTYDP, HCOJUHAKOBOH Oy(epHOii CrIoCOOHOCTHIO
TI0YB HAa OrOPOZAX U JIa4HBIX yYyacTKax ropoja.

ITo BenmuuHe cpeHel KOHICHTPAMK Zn UCC-
JIe/lyeMbI€ OBOLIHBIE KYJBTYPBI PaCIoaraloTcsi B
BHUJIE CIIEYIOUIEr0o YOBIBAIOLICTO psija:

CBEKJIa>KapTo(enb>ayK>MOpPKOBb>KaIyC-
Ta>TOMAaTbI>OTyPIIbI;

Cu — cBekna>kapTodenb>TOMaThI>IyK>MOp-
KOBb>OT'ypIBI>KaIycTa;

Pb  —  orypusr>kaprodenb>cBekia>Mop-
KOBBb>JIyK>KaIlyCTa>TOMAaThI;

Cd — cBekna>kapTodesb>MOPKOBL>ITyK>0ryp-
LbI>KallyCTa=TOMATHI;

Ni  —  cBexma>kaprodens>Kkanycra>Mop-
KOBB>JIyK>TOMATbI>OTY PIIbI;

Cr -  MopkoBb>KapTo(eiab>CBEKIa>TOMA-
ThI>JIyK>KaIlyCTa>0r'yplibl;

Co —  MopkoBb>cBeKIa>KapTOdenb>ToMa-
TBI>TYK=KaIlyCTa>0rypiibl;

Mn — cBekna> kapTodens>yk>MOpKOBb>0ryp-
UbI>KamyCcTa>TOMAaThL.

Cpennee conepxanue TM B OBOIIHBIX KyJIbTY-
pax Ob110 BBIIIE (POHOBBIX KOHIECHTpaumid. Comep-
AaHME KaJIMUS B OBOLIHBIX KYJIbTypax MPEBHIIIAI0
DoHOBBII ypoBeHb B 2-6 pas, cBuHIA — B 1,4-2.9,
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uuMHka — B 1,5-2,2, Mmequ — B 1,4-2,0, Hukens — B
1,9-4,5, xpoma — B 2,2-3,0, kobanbra — B 2,4-4,0,
mapranua — B 1,4-2,5 pasa (tabauna 2).

B nauboumbluell cTerneHH 3arpsA3HEHbl OBOII-
HBIC KYJIbTYpbl, BBIPAIICHHBIC Ha CaJOBBIX
ydJacTKax, TMPHIEraloluX K MTPOMBIIUICHHLIM
npeanpusatuam u TOLL (npunoxenue /). Maxkcu-
MaJbHbl€ KOHIICHTPALUH TSDKEIBIX METAIJIOB Xa-
PaKTCPHBI JUIS OBOLIHBIX KYJIbTYp, BhIPAICHHBIX
Ha CaJloBbIX y4yacTKax, NMPHJIErarolUX K ceBep-
HOH MpoM30oHe. B 1aHHOW 30HE cOCPENOTOYCHBI
KPYIHBIC MPOMBIUICHHBIC MPEANPUSATHS TOPO/Ia
u TOLl. Cpennee copepxanue Kajgmus BO BCEX
MCCJIC/IOBAHHBIX KyJbTYpax, BbIPAIIEHHBIX Ha
TCPPUTOPUU CEBEPHON MPOM3OHBI, IPEBbIIIACT
JOK B 1,7-6,3 pasa, coaepxanue nquHKa B MOp-
KOBH, JIyKe, KapTodeie, Kanycre, CBEKIIE PEBbI-
mact JIOK B 1-2 pasa.

O ToM, 4TO IPOUCXOANUT HAKOIIICHUE TSHKEIIBIX
METAJJIOB CEJILCKOXO3HCTBCHHBIMH KYJIBTYPaMH,
[POM3PACTAKOLIMMH HA TEXHOT'CHHO CHIIBHO 3arpsis-
HCHHBIX I0YBAX, CBUJIETCIILCTBYIOT U JIAHHBIC JPY-
I'MX HcciaeoBanui [2-4].

B uenrpanbnoii (cenuteOHOI) 30HE cpemHee
COJIEp)KaHME MEM, HUKEIS,, XpOMa HE NpPEBbIIIA-
1o JIOK, Ho npeBpimiano ¢ponoBoe 3naueHue B 1,5;
2,2; 2,1 paza coorBercTBeHHO. CoJlepiKaHHe ITMHKA,
cBHHIIA ¥ Kajmus nipeBbimano JJOK B 1-2 pasa.
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Tabauua 2 — Kosdduuuenr konuenrpanun TM B 0BOIIHbIX KyabTypax I. [laBioxapa

OeMeHT MopkoBb Jlyx Orypist Kaprodenn Kamycra Tomarts! Caexiia
Zn 1,6 2,2 1,6 1,6 1,5 1,6 1,9
Cu 1,4 1,4 1,5 1,9 1,6 2,0 1,6
Pb 2.9 1,6 1,8 1,9 1,4 1,9 1,9
Cd 3,0 2,0 6,0 22 2,0 2,0 2,0
Ni 3,0 2,2 4,5 2,5 2,2 2.2 1,9
Cr 2,4 22 3,0 23 2.3 3,0 22
Co 2,8 4,0 25 24 2,7 3.3 2,6
Mn 2,0 1,4 2.5 1,6 2;1 1,9 1,5

B cesepuom mpuropoae npesbimenus JIOK
[PAKTHYCCKH HE HAOIIONANOCh, YTO OOBACHAETCS
OT/IAJICHHOCTHIO TIPOMBIIUICHHBIX NPEANPHATHIA H
JIOpOT.

Kak moka3anu Hally UCCIIEI0BAHNUS, y Pa3sHbIX
OrOpOJIHBIX KYJIBTYp YPOBEHb HakomieHus TM
HEOJMHAKOBBIM M 3aBUCHUT OT OMOJIOTMYECKUX OCO-
OCHHOCTEN KyJIBTYPBI.

ToMarsl, Orypiibl, KalycTa YCHEIIHEee OrpaHu-
YUBAIOT MOCTYTICHHE METAIUIOB B OpraHbl 3amaca-
HUS ACCHMHWISTHTOB U3 3arpsi3HEHHBIX mouB. Harpo-
THB, CaMbl¢ HU3KHUC BO3MOXKHOCTH B OIPaHMYEHUH
moctyruienust TM y kapToderns, CBEKIIbI, MOPKOBH.
Jlyx 3aHMMAacCT MPOMEKYTOYHOE MOT0KEHUE MEKTY
9THMH TPYyIIIaMU.

TakuM 00pa3oM, MO CTCHCHU 3aIlUIICHHOC-
™1 oT u30bITKa TM OroposHbIe KyJIbTYPBl MOKHO
pacipeIelUTh B CIICAYIOMUH yObIBAIOLIMHI P TO-
MaTbl> KalycTa >O0rypibl> JTyK> MOPKOBB>KapTO-
(henp>cBekna.

W3ydeHHbIC OTOPOIHBIC KYJIBTYPbI 110 HAKOILIE-
amo metaywios (K ) obpasyior yObiBatomuii psi:
ceexna (11,2) > kaprodens (11,0) > mopkoss (8,06)
> nyk (7,04) > orypusi (6,29) > xamycra (4,85) >
tomartsl (4,72) (tabimua 3).

IMo cymmapHomy KoddduiueHTy 3arpssHe-
HUS B HCCIIEIyEMBIX CEMH OTOPOJHBIX KYJIBTYpax
XMMHYCCKUE DIEMEHTHI 00pa3yloT CIEYIOLIyIO
reoxumuueckyro ¢popmyny: Cd,,,Pb,  Zn, Cu, Cr
4,4C03,5Ni2,6

Tab6aunua 3 — Koo durmeHT 3arps3HeHus OrOPOAHbIX KyibTyp I. ITaBnonapa

DeMeHT MopkoBb Jlyx Orypiist Kaproders Kamycra Tomater Caexita YK
Zn 1,12 1,16 0,48 1,38 0,81 0,53 1,61 71
Cu 0,69 0,7 0,53 1,15 0,42 0,8 1,28 5,6
Pb 1,32 1,3 2.4 15 1,04 0,74 1,6 10,6
Cd 3,00 2,67 2,00 4,33 1,33 1,33 4,67 19,3
Ni 0,3 0,26 0,18 0,54 0,4 0,22 0,7 2,6
Cr 0,85 0,55 0,45 0,8 0,45 0,6 0,65 4.4
Co 0,7 0,4 0,25 0,6 0,4 0,5 0,65 3.5

YK .o 8,1 7,0 6,3 11,0 49 4,7 11,2

Jlana OLICHKA OBOIIHBIX KYJIBTYp MO K03(du-
nuenTy Hakorwienus (K , T.e. mo oTHoweHuo coep-
JKaHWS TSDKETTBIX MCTAJUIOB B PACTCHUSIX K coJepiKa-
HMIO X B 1o4se) — Tabmuna 4. Ecim koaduiment
3arpsi3HCHHS] MCHBLIE 1, TO IIPEBAIUPYET 3arpA3HEHUE
pactenuii U3 MoYBsI, eciu Oonbie 1, To, Kpome noc-
TYIUICHHUSI B PACTUTENBHYIO MPOAYKIMIO METAIIOB M3
TOYBBI, KIMEET MECTO 3arpsi3HCHUE U3 aTMOC(HEpBI.

Campble BBICOKHE KOI(PPHUIMCHTBl HaKOILIC-
HMsl BBISBICHBI y CBEKIbl M KapTodens. Cambie

nuskue K = xapakrTepHsl Ui OTypLOB W TOMa-
ToB. [lo Benmunue K 37IEMEHTBI MOXHO pacrpe-
JCTUTh B CICAYIONIEM YOBIBAIOIIEM ITOPSIIKE:
Cr>Ni>Mn>Co>Pb>Cd>Zn>Cu.

B Hacrosmee BpeMsi CTAHOBUTCSI OYEBUIHBIM.
YTO MPU BO3PACTAOLICM 3arpsA3HEHHUHU [10YB BO3/IE-
JIBIBAHUC OBOIIHBIX KYJIBTYp Ha MPOJAOBOJILCTBEH-
HBIC T[CJTH MOXKCT NMPHUBECTH K HAKOIUICHUIO TsIKeE-
JIBIX METAUIOB B PACTUTCIIBHON IPOJYKIUH BBIIIE
JIOK.
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Ta6mmua 4 — Koo huimenTsl HAKOIUIEHNS TSXKEIbIX METALIOB OBOLIHBIMH KyJbTYpamu

DnemMeHT MopxkoBb Jlyk Orypirs Kaprodens Kanycra Tomarsr Caekiia oo
Zn 0,082 0,085 0,035 0,101 0,059 0,039 0,118 0,074
Cu 0,128 0,130 0,099 0,214 0,078 0,149 0,238 0,148
Pb 0,012 0,011 0,021 0,019 0,009 0,007 0,014 0,013
Cd 0,046 0,041 0,031 0,067 0,021 0,021 0,072 0,042
Ni 0,002 0,002 0,001 0,004 0,003 0,002 0,005 0,003
Cr 0,002 0,001 0,001 0,002 0,001 0,001 0,001 0,001
Co 0,007 0,004 0,003 0,006 0,004 0,005 0,007 0,005
Mn 0,003 0,004 0,002 0,006 0,002 0,002 0,009 0,004
Taxum obpasoM, uccie0BaHUs NOKA3aIH, YTO BBIPAIIMBACMBIX B MECTHBIX YCIIOBHSIX CCIBCKO-
OropojiHasi NpPOJAYKIMs, BHIPAIICHHAs Ha ydYacT- XO3SIUCTBEHHBIX KYJIBTYp, COACPHKAIIUX OMACHOE
KaX, pacroJOXXEHHbIX BOJU3U MPOMBIILIICHHBIX KOJIMYCCTBO TSDKEIBIX METAIJIOB, YPEBATO HeETa-
npeanpustaid u TOII, no canurapHo-rurneHnyec- TUBHBIMH TIOCJICJACTBUAMM JJIS 3JI0POBbS JIOJCH
KUM HOpMam oOKasajlaChb HeJJOOPOKaueCTBEHHOIA. BCJICICTBHC MX MOCTCNIEHHOW aKKyMYJLSIIMH B Op-
HUcnonp3oBanne B NMILy B TCYCHHE MHOIUX JICT raHu3Me.

Jlureparypbi

V6yrynos B.JI., Kannn B K. Tskenbie MeTasis B Ca/I0BO-0rOPO/IHBIX MOYBAX M PACTEHUAX I. YiaH-Y 3. — Yian-Ym: Usn-so
BHIT CO PAH, 2004. - 128 c.

Kacumos H.C., Tlepensman A1, EBcee A.B. u ap. DKOTCOXUMHSI TOPOJICKUX nangmadTos. — M., 1995, — 333 ¢.

Vetter H., Mghlhop R., Frbchtenicht K. Immisionstoffbelastung in der Nachbarschaft einer Blei — und Zinkhtte // Berichte
uber Landwirtschaft. — 1974. - Bd 52. — H.2. — S. 327 -350.

3eipun H.I',, Kannynosa E.B., Ceparokosa A.B. Hopmuposanmue CONICPKAHHSA TSDKEIIBIX METAJLIOB B CHCTEME [TOYBA-PACTCHHE
// Xumus B cenbckom xossiictse. — 1985. — No6. — C. 45-48.

Hatimrreiin C 5., Mepentok I'.B., Yerpunen .51, Turuena OKDYKAIOIICH Cpe/ibl ¥ MPHMEHCHHE yn00peHui. — Kuimmnes:
tunanma, 1987. — C. 143.

References

Ubugunov V.L., Kashin V K. Tjazhelye metally v sadovo-ogorodnyh pochvah i rastenijah g. Ulan-Udje. — Ulan-Udje: Izd-vo
BNC SO RAN, 2004. — 128 s.

Kasimov N.S., Perel’man A.IL, Evseev A.V. i dr. Jekogeohimija gorodskih landshaftov. — M., 1995. — 333 s.

Vetter H., Mghlhop R., Frbchtenicht K. Immisionstoffbelastung in der Nachbarschaft einer Blei — und Zinkhtte // Berichte
uber Landwirtschaft. — 1974. - Bd 52. — H.2. — S. 327 350.

Zyrin N.G., Kaplunova E.V., Serdjukova A.V. Normirovanie soderzhanija tjazhelyh metallov v sisteme pochva-rastenie //
Himija v sel’skom hozjajstve. — 1985. — No6. — S. 45-48.

Najshtejn S.Ja., Merenjuk G.V., Chegrinec G.Ja. Gigiena okruzhajushhej sredy i primenenie udobrenij. - Kishinev: Shtinnica,
1987. - S. 143.

SN 1563-034X KazNU Bulletin. Ecology series. Ne1/1 (43). 2015



