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CHEMICAL SCIENCES

The impact of oil pollution on the formation
of vegetation of Mangistau region
Pavlichenko L.", Yespolayeva Al Iztayeva Al
(Republic of Kazakhstan)
BinsiHne He(pTsiHOTO 3arpsi3HeHHAs Ha (popMHpPOBaHHUE

PacTHTE/IbHOIO MOKPoBa MaHIncTayCcKoi 00/1acTH

ITaBan4venko L. }I.l, EcnoaaeBa A. P.Z, M3rtaeBa A.°
(Pecnydsmnka Kazaxcran)

jﬁ asmuyenko Jiroomuna Muxaiitoena / Paviichenko Lyudmila - npogheccop 2eozpagdhuyieckux Havk;
“Ecnonaeea Atikepum Prickynoena / Yespolaveva Aikerim - cmyoenni, OOKmMOPAHM 3K0N02UYeCKUX
HAVK;
SHsmaeea Azuza / Iztaveva Aziza - Mazucmpasnm 3xK0102UYECKIUX HAVK,
Kagedpa FOHecko no ycmoiiuugoMy pazeumuro, Gaxyreinem zeozpaghuu 1 HpUpooonoIs308aHUA,
Kazaxckuii HAUOHATbHYIT YHUSEPCUMem UMeHN aTb-Bapabi, 2. Anvamsi, Peciyonuxa Kazaxcmdan

AHHOMaUUA: e cmaive NPeociaeiend OYeHKA 3CCPAHEHUA HEeKOMOPLIMU ANCETHIMII
Memaniamiu  ¢gaopsr  Maneucimavexoti  odaacmi.  Pacmenua 6wl coGpanHsl - g0371e
Hegimecazoe020 060PVOOEAHIA (CTNAHOK-KAYATKI) 1 3a npederavu C33 MecmoporcoeHis.
Onpedenervl NOOGUMNCHBIE HOPMBI INAHCETHIX METLIOR.

Abstract: the paper presents an assessment of some heavy metals contamination flora
Mangistau region. Plants were collected near the oil and gas equipment (machine-rocking)
and outside the field of sanitary protection zones. Identified mobile forms of heavy metals.

Knrwouesste cnosa: Mancucmaycexas o6aacis, Heg@ie, pacmer, maxceavie Memdanisl.
Keywords: Mangistau region, oil, plants, heavy metals.

Beenenne.

OmHEM H3 OCHOBHBIX IPHHITHIIOB KOHIIENITHH VCTOHTHBOTO pPa3BHTHA ABIASTCA: TIPaBO
Ha pa3BHTHE [ODKHO OBITh pealH30BaHO TaKHM oO0pa3oM, 4YToOBl VIOBIETBOPATH
MoTPeGHOCTH B Pa3BHTHH COXPAaHEHHH OKPY/KAKOMICH cpelbl HBIHEMIHEr0 H OyIyIIHX
MOKOTeHHH. Tak Kak OCOOEHHOCTP MHOTHX BHIOB IMPHPOJHBIX PECYPCOB MPOABIASTCA
B TOM. UTQ HX HCII0.IB30BAHHE OTPAHHYSHO BO BPEMEHH. YPOBEHb HX NOTPEOICHHAA CErOIHA
IOIDKeH JKeCTKO IpefolpedelATh BO3MOKHOCTE VIAOBIETBOPEeHHA HOTPeOHOCTH B HHX
B Oyaymem. IlverHO ¢ 3ToH mnpoOneMOH [PHPOJONOIB30OBAHHA CBA3AH  BOIPOC
palHOHAMBHOTO  HCIONB30BAHHA IPHPOJHBIX PECYPCOB, TaK KakK  TpedOpHATHA
nmepepadaTeIBarollell MPOMEIIUICHHOCTH B OCHOBHOH CROEH YacTH ABIAOTCA 3KOIOTO-
omacHbIMH. [T03TOMY pellleHHe JaHHBIX Mpo0ieM IpeaonpeaetieT HeoOX0IHMOCTh OHCKA
ONTHMATBHOTO, PAITHOHATBHOTO OO0eCTIeUeHHA TEKVINHX H Oyaymmx notpebHocTeH H
BEIPA0OTKH 000CHOBAHHOH IOIHTHKH HeOPONOIbR30BAHHA H OXpaHBl OKPY/KAlOMmeH cpeldbl
[1]. 3arpasHeHHe OKpYERawOmeH cpeldbl OKa3blBaeT HeOIATONPHATHOE BO3IeHCTBHE HA
3[0POBBE. KAK HACTOAIIETO. TaK H MOCTEeIVIONIHX MOKOIEHHH, HOO YeTOBEK B MPOIECCE
CBOEH XO034HCTBEHHON [EATETBHOCTH B pAAE CIydaeB VK€ HaApPYIIHI H IPOJ0TKaeT
HapyIIaTb HEKOTOpble BaKHBIE HKOIOTHYSCKHE MPOLECChl. OT KOTOPBIX 3aBHCHT €ro
cymecTBoBanne. ClI0KHOCTh H NMPOTHBOPEUHBOCTH OTHOIMICHHA YEI0OBEKA ¢ OKpPY/KaromMeH
cpefoii, HapacTarolmad ypOaHH3aIlHA. BBICOKHE TEMIIBl PA3BHTHA MIPOMBIILIEHHOTO
MPOH3BOACTRA. MOTpeOHTENbCKOS, Oe3AyMHOE HCMOIR30BaHHE NPHPOIHBIX OOraTcTB HeOp
3eMIIH, PHBETH B PANE PETHOHOB CTPaHBI K IKCTPEMaTbHBIM 3KOTOTHISCKHM CHTYAITHAM.
BEIPAKAFOITHMHCA IKOTOTHISCKHMH KPH3IHCAMH.
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Tsxensle MeTaIbl IOCTYIAKOT B PacTeHHE MPEHMYIIECTBEHHO UYepe3 KOPHEBVIO
CHCTEMY H3 I[IOYBBI. B MEHBINCH CTelleHH — depe3 MHCThA. CKOpPOCTh MOIVIOMIEHHA
pacTeHHeM MeTalIoB 3aBHCHT OT pH NouBeHHOI0 pacTBOpa. COACP/KAHHA OPraHHYECKHX
BEIECTB B MOUBE H KOHIEHTPALHH APYTHX HOHOB.

OcHoBHasA dYacTh BBICIIHX pACTeHHH MOBpekIaeTcAd H3IOBITOUHBIM COJepKaHHEM
TAKETBIX MeTamtoB. OJHAKO MHOTHe pacTeHHA cnocoOHBI HAKallTHBaTh B OCHOBHOM B
HaJ3eMHBIX OpraHax OonpIlHe KOMHYECTBA TAKEIBIX METAaUIOB, MHOTOKPATHO
MIPEBBIMAONTHE HX KOHIIEHTPAlHH B [TOYBE. JTH PacTeHHA TaK H HA3BIBAIOTCA PacTeHHAMH-
AKKYMYIATOpaMH, KOTOPEIE B NPOLECCE  3BOMOLHH. IPOH3pacTal Ha  [OYBAX
IeOXHMHYECKHX aHOMATHH. cQOpMHPOBAIH KOHCTHTYTHBHBIE MEXaHH3MEI YCTOHIHBOCTH K
TKENBIM META/IAM, 4YTO MO3BOAET HM aKKYMYIHPOBATh TOKCHYHBIE 31EMEHTHI B
MeTabOTHIECKH HHEPTHBIX OpraHax H opraHelTaX HIH BKIHOUATh HX B XeTaThl H TEM
CaMBIM TIEPEBOIHTEH B (pH3HOMOrHYecKH Oe3omacHble (opmbl. [TomoOHBIE BHABI pacTeHHI
HAYHHAKT aKTHBHO HCIIONH30BaTh ANIA Pa3padoTKH TEXHOIOTHI OHOTOTHUECKOH OTHCTKH,
3arpA3HeHHBIX TePPHTOPHH.

B macroamee BpemdA BO3AeHCTBHE UENOBEKA HAa OKPYKAOIIYI0 CPENy IO CBOHM
MacmrabaM IIPEBOCXOIHT CHOCOOHOCTH IIPHPOOEI K CaMOBOCCTAHOBIEHHIO. OIacHBL
MHTPHPYIOIIHE OTXOJEl He IIOMHOCTRH) IIPOTEKAIOMIHX TEXHOIOTHYECKHX IIPOISCCOB:
ra3oBeI¢ BBIOPOCBEL CTOYHBIE BOJBl MPOMBIILIEHHBIX MOPEANPHATHIL. —CcoIep:kaline
TOKCHYHBIC COSIHHEHHA H MOMATal0ITHe B MOUBY H BogoeMbl [2]. XHMHUECKHE BemIecTBa,
MOCTYMAKINHE B OKPYKAIOIIYK Cpedy. MOIYT BBI3BAaTh y UEMOBEKAa PAJ OCTPBIX
MAaTOJIOTHUYECKHX MPOIIeccoB, 000CTpeHHe XPOHHIECKHX 3a00/1€BaHHMH, BIHAA HA TAKECTh H
AMHTeTHHOCTh HX TeUeHHA. XPOHHUecKoe AeficTBHE 3arpA3HeHHI OKpy:Kalomel cpelsl Ha
3I0POBbE ABIIETCA HAHOOIEE YaCTBIM THIIOM HeGIaronpHATHOIO HX BIHAHHA.

OmHHEM H3 KPYIIHBIX NPOMBIIIeHHBX perHoHoB PK aBmdercd [IpHKkacnuiickuil perHoH.
MarrucTayckad 001acTe HMeeT GoraTele MeCTOPOKISHHA He(pTH H rasa. [ 'eolorudeckue
MPOTHO3HBIE PECYpPChl  VIAEBOAOPOIHOTO CBIPbA COCTaBIAROT Oomee 30 Mapa. T,
H3BIeKaeMble 3amackl He()TH oneHHBawTcAd B 12 mapa. T. OCHOBHBIE 3amachkl He()TH
IPHXOIATCA Ha MeCcTOopO:KIeHHe V3ieHb, KeTrdail, Kanamkac u Kapaxanoac.

[TpuoputeTHOit B 00macTH  ABMAeTcA  HedTeqoOBIBArOMAA  MTPOMBINLTEHHOCTS,
o0ecriednBarolliad  BBHICOKHH VPOBEHb pPOCTAa OCHOBHBIX I[IOKa3aTelned COIHAIbHO-
3KOHOMHYECKOI0 Pa3BHTHA, 0ObEMA [POMBIIIIEHHOTO [IPOH3BOICTBA.

MepI H3YIHIH 3aKOHOMEPHOCTH PACIIPOCTPAHEHHA H aKKYMYILALHH TAAKEIBIX METALIOB
PAacTeHHAMH B 3aBHCHMOCTH OT COJEp/KaHHA HX B IHOYBE H ONIPEICTHIH COIepKaHHE
TAKETBIX METANI0B B MOYBE H PACTEHHAX PaclpoOCTPaHEHHBIX VUYacTKaX TEPPHTOPHH
ropoa.

MaTepHaIbl H MeTOIBI

OO0BeKTaMH HCCISIOBAaHHA ABIAEeTCA (IOPH Ta30He(TeqoOBIBAOIET0 KOMILTEKCaA
Manracrayckoii o0macTiH. Beero Ha MOHHTOPHHIOBOM ydacTKe MaHIHCTayCKOH o0aacTH
netoM 2015 r. 610 orobpaHo 20 mpod. m3 HEX 10 mpod ¢ 1 myHETa (pAToM KadelH
razoHe(pTego0RBatOmIero Komiwiekca), 10 mpoSel ¢ 2 myHKTa. Oto0paHHBIE IPOOEL
XPaHHTHCh B CYXOM H MPOXTAJTHOM MeCTe 10 MNpoBeAcHHA TadopaTOpHBIX aHATH30B B
CTAITHOHAPHBIX VCTOBHAX.
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Pe3yabTaThl HCC/1eJ0BAHAS H HX 00CY/KIeHHe.

J714 Hecne10BaHHA HCIIOIB30BaHbI OBLTH CIeIYIOMIHE METOIbI: aTOMHO-aICOPOITHOHHBIH
METO] OIpeAeIeHHA COAeP/KaHHA TAKEIBIX METAUIOB B PACTEHHAX (CBHHEN, KaJAMHA. IIHHK
H Medp). 1A OIEHKH IIPOCTPAHCTBEHHOIO paclpeleleHHA TAKEIBIX MeTalloB
MaHrucTayckoro o01acTH ObLTH BBIOPaHBI 2 IMyHKTa HecleaoBaHHA (1-2 pHC).

ITyHkT Ne 1 pacmomno:keH Bo3Ie HeTeKadaakH (3 pHC).

Puc. 5. Anabasis salsa Puc. 6. Suaeda acuminata

Ilyekr Ne2 pacmoioxeH 3a  npeoeiavu C33  mecmopoxcoerus. 113 BhlIe
MIEPEUHCIICHHBIX IYHKTOB OTOHpalHCh HpPOOBI pacTeHHdA, Kak IIONBIHb Oemasd (puc.3-6.
Artemisia terrae-albae), I'dpmana obvixkHoeéHHasA, um aopacnad — Peganum harmala L,
Sweda sharpened Edcoerux conondaroeniti, unu buropevi (Anabasis salsa).

IloneiHp OeT03eMenpHasdA - MOIYKYCTapHHK 3-45 cM BBICOTOH. Bce pacTeHHe B
MOIIOJOCTH OelT0€, MO3IHee CEPOBATO-3eIeHOBAaTOS OT NaYTHHHCTO-BOHIOUHOTO OIMYIIECHHA:
KOpeHb TOJCTBIH. BePTHKATBHBIH. JAepeBAHHCTHIH. KOP3HHKH Ha HOKKaX. MelIKHe, 2-3 MM
JUTHHOH. AHIIEBHIHBIE. B PBIXIOH. JOBOIBHO MIHPOKOH MeTelKe: IBETKH (B 4HCIe 4-5) mpH
CO3PEBAaHHH IITOJA0B HMEIOT paclNaXHYThIH BeHUYHK ITYPIYPHO-PO3OBBIH HIH JKEITHIH.
IIBeter B aBrycre. pacmpocTpaHeHa B HmkHe-BomkckoM paifoHe (FOro-BOCTOK)
eBporneickol yacTH Poccun., CpegHeli A3uH. PacTeT B MeKTOpPHBIX PEUHBIX J0THHAX. Ha
mIe0HHCTHIX. MeOHHCTO-TIeCUaHbIX CKIOHAX. OYTPHCTHIX IMeCKaX. 3acOeHHBIX YUacTKaxX. 0
HIDKHETOPHOTO IosAca. 3apociAMH. ITHceKTHIHA 11d MomH. CBIppeM ABIAETCA TpaBa
(cTeGmH. THCTRA. COLBETHA). 3aroTaBIHBaeMad BO BpeMA IBETeHHA [5-6]. cOmep:KHT
3hHpPHOE MacT0. (pTaBOHOHIEL.

Hactofi. oTBap TpaBEl B HApOJHOH MeJHITHHE NPHMEHAIOT IPH IIOHOCE, A3BEHHOM
KOJIHTE, IH3eHTEePHH.
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Otpap, CHHPTOBOH 3KCTPAKT B 3KCIEPHMEHTE YCKOPAOT CBePTBIBAEMOCTH KPOBH.
MPOABTAIOT TMPOTHCTONHIHOE CBOHCTBO. PeKOMEHIOBaHBI MTA KIHHHIECKHX HCIIBITAHHI
MPH KeTyJOTHO-KHIMETHBIX 3a00MeBaHHAX. DPHPHOE MaclIo MPOCBETIAST aHATOMHUSCKHE
mpemapaTsl, MOKET MPHMEHATBCA B KauecTBe MeHooOpasoBaTend npH  (aoTaiuu
MOTHMETALTHISCKHX. PYII.

Peganum harmala L.MHoToIeTHee TpPaBIHHCTOE pacTeHHEe BEICOTOH okomo 50 cM ¢
MOIIHEIM MHOTOITIABBIM KOpPHeM N0 2—3 M IIHHBEL BEPTHKAIBHO YXOMANIHM B IIOYBY K
BOJZOHOCHEIM cloAM. Ctedmu BeicoToR 30—S80 cM. pa3BeTBIEHHBIE, TOIBIE. 3eIEHBIE.
JIHCTEA OuepEnHBe. KOPOTKOYEPEIIKOBBIE, CHAAYHE, TIYOOKO TPEX-, IMITHPA3JEIbHEIE, C
THHeHHBIMH OCTPBIMH JoaAMH. [IBeTkn x&€TTele HIH Oemple, KPYIHBIE, HA IBETOHOKKAX
OTHHOUHBIE HITH 10 TPEX Ha KOHIAX BeTBell. Yarmedka, ocTaromaAcad NpH II0ax, MOUTH 0
OCHOBAHHA NATHpPA3dembHAdA, JOMH €€ JHHEHHBIE, 3a0CTPEHHBIE, IENbHBIE HIH CIErKa
Hagpe3aHHele. BeHYHK H3 IATH 3UIHNTHYECKHX JIETIECTKOB, MMHHOH 1.5—2 oM. Ilnog —
[MAapOBHIHAA. HECKOIBKO MPHIITIOCHYTaA KOpodouKa, THaMeTpoM 6—10 My, TpEXTHE3THAL,
¢ meperopogkamd. (CemMeHa KOpPHUHEBBIE WIH OypoBaTo-cepble, KIHHOBHIHBIE,
TpEXTpaHHble, TIHHOH 3—4 MM, ¢ GyTopUuaTol MOBEPXHOCTHIO. [[BeTEHHE B Mae — HIOIIE,
CeMeHa CO3PEBaKT B HIOJEe — aBrycTe. IIMeeT CHIBHBIH crenudHIecKHii 3amax.

B kauecTBe IeKapcTBEHHOTO CHIPhA HCIMOMB3YETCA TpaBa rapMaisl (1at. Herba Pegani
harmalae). CpIpb€ 3aroTaBIHBAIOT B a3y OYTOHH3AHH — Hadalo mHBeTeHHA. CVIIKa
BO3IyInHas. [TOBTOPHBIE 3ar0TOBKH Ha TeX /Ke 3aPOCIIAX BO3MOKHBI depes 2 rogall.

CoOep:KHT 3HAUHTEIPHOE KOIHYECTBO AIKAIOHI0B. IIPOH3BOIHBIE XHHA30IHHA H
HHAo7a. 113 cyMMEBI anKaloOHIOB CHAaualda BBLIIETEHEl B UHCTOM BHIE TapMadHH, TapMHH
(GammcTepHH). TapMamodl H L-meraHus (BasHIIMH), a B TOCTIETHHE TOJBI — IIETAMHH,
MIETaHO, Je30KCHIIETAHHH, TIETAHHIHHE (B TpaBe) H Ap. YCTaHOBIEHO, UTO H3 ATKATOHIOB,
cojepaamuxca B ceMeHaX. 50—95 % mNpHXOJHTCA Ha TapMalHH, YT0 B KOpPHAX
npeodmagaer rapMuH (67—74 % oT o0Miero KONHYEeCTBa). a B TPAaBE OCHOBHVIO Maccy
COCTABIMET IeraHHH (10 78 % 0T 00Iero KOMHYIeCcTBA aJIKAaI0HI0BR). BRIABIEHO TaK&Ke. 9TO
B MOIOZEIX KOPHAX BIBO€ OOIBINE ANKAIOHIOB, YeM B CTApBEIX, OpHIEM mpeodbiagaer
rapmud. [lo amepe pa3BHTHA HAT3eMHOH YacTH pacTeHHA YMEHBINAeTCAd H KOTHUECTBO
aTKaTOHIOB, H 074 TeTaHHHA B HEM, a KOITHYSCTBO TapMHHAa VYBETIHUHBASTCA.
KauecTBeHHBIH COCTAaB aJKATOHIOB CHIBHO 3aBHCHT OT MECTa MPOH3pAcTaHHA pacTeHHA.
[ToMHMO alKalOHIOB. H3 CEeMAH PAcCTEHHA BBIIEISHBI KPACHOE KpacAIllee BEIMIECTBO H
BEICBIXAKOIIEE JKHpPHOE Macllo. B TpaBe comepiaurea Genok (24 %). auproe Macmo (4 %) u
SKCTPAaKTHBHEIE BemrecTBa (31 %) [8].

ChIph€ HCHOTB3YVIOT JTA MONyYeHHA IMpernapaTa Ie30KCHIIETAHHHA THIPOXIOPHIA,
o0Iamarolero aHTHXOTHHICTEPA3HBIM AcHcTBHeM. [IpenapaT IpEMEHAIOT IPH HOPaKEHHAX
nepudepHIeckoll HepBHOH cHCTeMBl. B asHaTckoil MeTHITHHE TPHMEHAIOT CeMeHa Kak
AHTHCIIACTHYECKOE, CHOTBOPHOE, MNPOTHBOPBOTHOE MW TMPOTHBOTTHCTHOE CPEICTBO.
Hcnonp3oBamock B KadecTBe abopTHpyromero cpenctsa Ha Cpennem BocToke H B
CepepHoii Adpuke. 11 5THX Ke Helell HCIOIB3VIOT B 3amamHoil EBpome. Pactenme
HAXOJIHT TpPHMeHeHHe H B romeomaTHH [6]. EjKoBHHK coloHUaKoBBIH, HTH BHIOPIYH
(mat. Anabasis salsa) — BHA MBETKOBBIX pacTeHHH poja E:xoBHHK (Anabasis) cemeiicTBa
AwmapanTtoBreie (Amaranthaceae). TIoayRycTApHEK (1at. Suffititex) — xu3HeHHad dopMa
(6momopda) pacTeHHI: MHOTOMETHEE MOTYIPEBECHOS-MOMYTPABAHHCTOE PACTeHHE, V
KOTOpPOTO, B OTIHYHE OT KYCTAPHHKOB H KYCTapPHHYKOB, TOTBKO HIKHAA 9acTh MOOETOB,
Hecyllasd IIOYKH BO300HOBIIEHHA., JepeBeHeeT H COXpaHAeTcd 3HMOH Ha IIPOTAKEHHH
MHOTHX JI€T, a BepPXHAA — TpaBIHHCTaA — €KEer0JHO ¢ HACTYIUIEHHeM XOI0I0B OTMHpAET,
a C HACTYTIEHHEM TeTllla BHOBB OTPacTaeT.

TTomykycTapHHKH 0OBIMHO He OBIBAIOT BIME 80 cM. peako oHH gocTuraroT 150—200 e

TlomyrycTapHUKH OOBMHBI 114 apHIHBIX o0mTacTell — MYCTBIHD H TOTYIYCTHIHE:
TepeCcKeH, HeKOTOPhIe BH/IBI TIOIBIHEH, COHOK, acTparaioB. HaaseMHOe ToNIoskeHHE MOYeK
npenoxpaddeT NOIYKYCTApPHHKH OT IeperpeBa B PacKkal&HHOH IouBe. B yaepeHHOM Iodce
K IIOTYKYCTAaPHHKAM OTHOCATCA Imajieil, YepHHKA. TaBaHIa.
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Huskopocaele HDOTVKYCTAPHHKH. BBICOTAa KOTOPBIX pPEIKO IpepbimaeT 15—20 cm
(HampHMeEp. THMBAH). 0OBIMHO HA3BIBAIOTCA HOVKYCIMAPHUUKAMU.

Suaeda acuminata OgHoIeTHee pacTeHHe 10-75 cM BBICOTOMH. romoe. 6. 4. mpaMoe, C
KOCO BBEPX HalpaBIIeHHBIMH BETBAMH. YacTO C KpacHOBAaTBIM cTeOneM. JIHCThA CH3BIE,
V3KOIHHeHHEe, MHOTOUHCIEHHRIE, CBEPXY IUIOCKHE, CHH3Y BBINYKIEBE, 3a0CTPEHHEIE HIIH
OCTpBIE., HHOTJA CO INETHHKOBHIOHBIM. OYeHb KOPOTKHM 3aocTpeHHeM. llpeTkm 6. .
oboenomele, co0paHbl B IUIOTHBIE KIyOOdWKH, OOBMHO Mo 2-5, CHIANIHE B Ma3yxax
3A0CTPEHHEBIX, KOPOTKHX, PAaBHBIX HM HTH He Ooflee Kak B 1.5-2 pa3sa IpeBBRINAIOMIHX HX
NPHIIBETHBIX THCTOYKOB H cOOpaHbl B peIKHE, PBIXIBIE, KOIOCOBHHBIE COIBETHA,
obpasyromue, B obmeM, MeTedky. OKOTONBETHHK ¢ GaNUIBMKOBHIHBIMH JOTAMH, 10 2/3
CPOCIIUMHCA, B BEPXHEH MOTOBHHE ¢ OCTPRIMH HeGOMBITHMH KHIAMH. Pelier 2-3. 0UeHB
KOpoTKHX, ©. 4. He mmHHee 0.5-0.75 M. CemeHa Kak BepTHKAaNbHBIE, Tak H
TOPH30HTANBHBIE, 1-1.5 MM TIHHHON. YepHBIE, CHIRHO BBITYEIBIE, GIeCcTANTHE H TTaJKHE.
Onnonernee pactenne 10-75 ¢M BeIC.., rooe, 0. 9. MPAMOE, ¢ KOCO BBEPX HaIPaBICHHBIMH
BETBAMH., YacTo € KpacHOBaTeIM  cTedmeM. JIHCTBA  CH3BIE,  Y3KOJIHHEHHEIE,
MHOTOYHCIIEHHBIE, CBEPXY ILUTOCKHE, CHH3Y BBITYKIbBIE, 3a0CTPEHHBIE HIH OCTPBIE, HHOT/IA
CO MIETHHKOBHIIHEIM, OUE€Hb KOPOTKHM 3a0cTpeHneM. [IpeTkH §. 4. oboemnonsle, codpaHsl B
IUIOTHBIE KITyOOUKH, 0OBMMHO IO 2-5, CHIAINHE B Ma3yXaX 3a0CTPEHHBIX. KOPOTKHX, PABHEBIX
HM HIH He 6onee Kak B 1.5-2 pa3a npepslmaromux HX [IPHIIBETHBIX THCTOUKOB H COOpaHEI B
penkHe, PBIXIBIE, KOJOCOBHAHBIE CONBETHA, ofpasyiomHe B oOMIEM  METENKY.
OKOTOIBETHHK ¢ GANUTEMIKOBHIHBIMH JOTAMH. 10 2/3 CPOCITHMHCA. B BEPXHEH IMOTOBHHE C
OCTPBIMH HeOOIBIMHME KHIAMH. Peinen 2-3, odeHB KOpoTKHX. §. 4. He muuHHee 0.5-0.75
myM. CeMeHa Kak BEPTHKAllbHBIE, TAK H TOPH30HTAaNbHBIE, 1-1.5 MM 7., 4epHBIE, CHIBHO
BEIIIVKIIBIE, OIECTAINHE H ITTATKHE.
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Puc. 10. Konyenmpayia ceuHya

JlaHHBIE O COIEpKaHHH TAKETbIX METALTOB B PacTeHHAX MPEICTABICHBI HAa PHCYHKE
4.5.6.7. Kax BHOHO H3 DHCVHKA. [OJBIHB Oemasd - (Artemisia terrae-albae) Iapwana
obsikHOGeHHaA, Wi adpacnan — Peganum harmala L. Sweda sharpened Exco6Hux
conlonuaroesti, 11 Buwopeyrn  (Anabasis salsa) akkyMyTHpYeT IIHHKa H MeIb B cpeaHei
cTeneHH. Ero comep:kanne B IyHKTe Ne 1, ¢ 1 1o 9 mpobax muHKa KonedaeTcad MEEIY
25.71£7.65 wmr/kr. 10 mpobax ero cojep:kaHHe cocTraBmio 29.9 wmr/kr. 11-20 mpoGax
KOHIIeHTpaOHA OHHK 9.19+ 3,49 Cogep:kaHHe MeIa KaK IOKa3aHO Ha 2 PHCYHKE B IIVHKTE
Ne 1 menserca ot 19.89 = 11.85Mr/kr Ha Ne 2 myHKTe 2.18 = 1,01 CogepikaHHe CBHHIIA B
TO/Ke He BBICOKOE, OHO cocTaBHIo 1.33%0.52 mr/kr. 3a mpenernamu C33 MecTOpOKIeHHA
0.07 £ 0.22. Aganu3 pe3yIbTaTOB ONPEIEICHHA COASPKAHHA KaIMHH B H3VJaeMBIX BHIOB
pacTeHHHH TakkKe MOKasal pasIHIHYIO aKKyMYIATHBHYIO cIocoOHOCTE. Puc. 1. B myHKTe
Ne 1 0.03£0.01, Ha Ne 2 myHKTe comep:xande KaaMmui 0.2+0.03. Pe3yasTaTsl NpoBeIeHHBIX
HCCTeOOBAaHHE IIOKa3alH, 4TO 0coboe 3arpA3HeHHEe He VKasplBaeTcA. HO CpaBHHBad ¢ 2
IIVHKTOM TO €CTh 4eM IpoObl 3a npeiaenamMd C33 MeCTOPOAISHHH. YTO C YBEIHYEHHEM
TAKEIBIX METalIOB. COOTBETCTBEHHO TMOBBIMIASTCA VPOBEHB MOTTIOMEHHA TAKEIBIX
METAUIOB Ha | TYHKTE HENOCPEICTBEHHO BO3Me HedTeKauankdH. TakuM  00pasoM.
pe3yIbTaThl HCCAENOBaHHIH CBHJSTEIBCTBYHOT O 3arpA3HEeHHH pacTeHHH TAAKeTbIMH
MeTalIaMH IIPOH3BOICTRA.

Jariwvuenne

TakuMm oOpa3oM. aHaTH3 3arpA3HeHHA (aopbl MaHTHCTayCKHH 007TacTH TAKEIBIMH
MeTaTlaMH II0Ka3bIBaeT, YTO HaHOOIbIee KOIHUSCTBO 3arpA3HHTeIeH OOHapyKEeHO B
npobax Bo3le HedTerasoBoro odopyaoBaHHA. DOHOBBIE YPOBHH COJEP/KAHHA TAKETBIX
META/UIOB IPEBBIMIAeTCA B OTASIBHBIX TOYKAX B 3HAYHTEIBHBIX MpedenaX. BaKHEHNIHMH
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3arpA3HATEAMH ABLAOTCA ITHHK. MeIb. [IpH TaKHX MoKa3aTenaAX HeoOX0IHMO pa3padoTaTh
MEPOIMPHATHA M0 CHIKEHHI0 IOCTVIUICHHI0 TAKEIIBIX METAIOB B OKPYKAIIIVE) CpEIy.
9T0 XapakTepHAa 711 [OJBHKHBIX (OPM TOKEIBIX MeTawIoB. IIpH JanpHEHIIHX
HCCTETOBAHUAX — IKOTMOTHUECKOTO COCTOAHHA MaHTHCTayckoll o067acTH  HeoOXoTHM
KOHTPOTb TICPBBIX OYEPEdh 3TEMEHTOB, HMEHIMHX KO3((HIECHTOB MaKCHMATBHEIE
KOTHIECTBO KOHIIEHTPAIIHH: ITHHK, MeIb
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