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dResdReobiT kacobriobis winaSe arsebuli yvelaze aqtualuri da globa-

luri problema ekologiuri problemaa. 

 

garemos dabinZurebas Zalian bevri faqtori iwvevs: samrewvelo da Tboenergetikuli 

kompleqsebi, sayofacxovrebo da soflis meurneobis narCenebi, navTobgadamamuSavebeli da 

wiaRiseulis mompovebeli sawarmoebi da a.S. gansakuTrebiT unda aRiniSnos qimiuri dama-

binZureblebis – mZime metalebis, pesticidebis, navTobproduqtebis, azotovani sasuqebisa 

da sxvaTa udidesi jaWvi Tanamedrove biosferoSi. mravali maTgani didi xnis ganmavloba-

Si ar iSleba, rCeba bunebaSi da xvdeba kvebis produqtebSi.  

mZime metalebiT dabinZurebis mniSvnelovani masStabebia sazRvargareT. ase magaliTad, 

germaniaSi dabinZurebulad miCneulia 50000 miwis nakveTi, niderlandebSi 100 aTasi, daniaSi 

10 aTasamde, did britaneTSi dabinZurebuli farTobi 200 aTasi heqtaria.  

mZime metalebiT teritoriis dabinZurebis mniSvnelovan wyaros warmoadgenen qarxnebi, 

romlebSic narCenebis dawva warmoebs. am dros warmoqmnili damabinZureblebis – spilen-

Zis, tyviis, TuTiis da kadmiumis koncentracia 10 wlis Semdeg aRebul sinjebSic ki umniS-

vnelod icvleba. aSS-Si Superfluid programa iTvaliswinebs 1231 nakveTis gasufTavebas, maT 

Soris samuSaos naxevari ukve Sesrulebulia.  

es problema mwvaved dgas saqarTvelos winaSec. msoflios jandacvis organizaciis 

monacemebiT, saqarTvelos avadobis 17%, xolo sikvdilianobis 19% gamowveulia garemos 

dabinZurebiT. amasTanave unda aRiniSnos isic, rom mniSvnelovan faqtorad iqca atmosfe-

ruli haeris, wylisa da niadagis tyviiT dabinZureba.  

dedamiwaze yoveldRiurad misi gabneva 90 aTas tonas Seadgens, xolo gamonabolqv ai-

rebTan erTad niadagis zedapirze weliwadSi 250 aTas tonaze meti grovdeba [1], romelic 

Semdeg xvdeba adamianis organizmSi sasunTqi gziT, sasmeli wyliT da mcenareuli da cxo-

veluri produqtebiT [2]. 

tyviis toqsikurobis gavlena organizmze bevr faqtorzea damokidebuli: raodenobaze, 

moqmedebis xangrZlivobaze, miRebis gzaze, asakze, sqesze, genetikaze da a.S. maRali da sis-

temuri toqsikurobis gamo is ramdenime elementTan erTad, saxelmwifo jandacvis priori-

tetad iTvleba, radgan mcire dozasTan Sexebasac ki adamianis bevri organos dazianeba Se-

uZlia. tyvias kancerogenuli, anu kibos potenciurad gamomwvevi nivTierebis klasifikaci-

as aZlevs jandacvis ramdenime wamyvani organizacia: SeerTebuli Statebis erovnuli toq-

sikologiis programa (NTP), jandacvis msoflio organizaciis kibos kvlevis saerTaSori-

so saagento (JARC) da sxv.  
janmrTelobis msoflio organizaciis (WHO) SefasebiT, tyviis eqspoziciis Sedegad 

ganviTarebuli daavadebebi Seadgens daavadebaTa globaluri tvirTis 0,6%-s. daavadebaTa 

tvirTi gansakuTrebiT maRalia ganviTarebad qveynebSi. maRali dozebiT tyviiT mowamvla 

sasikvdiloa. tyviiT mowamvla viTardeba, rodesac tyvia grovdeba sxeulSi Tveebisa da 

wlebis ganmavlobaSi. is aRwevs Tavis tvinSi, RviZlSi, TirkmelebSi da ZvlebSi. droTa 

ganmavlobaSi misi akumulireba kbilebSi da ZvlebSic xdeba. ZvalSi arsebuli tyvia orsu-

lobis dros organizmSi gadadis da nayofs riskis qveS ayenebs. sisxlSi tyviis maRali 

done gansakuTrebiT saSiSia patara (6 wlamde) asakis bavSvebisaTvis. didi raodenobiT 

tyvias ieriSi Tavis tvinze da centralur nervul sistemaze miaqvs. did da xangrZliv do-

zas SeuZlia gamoiwvios koma, konvulsiebi da sikvdilic ki. SedarebiT naklebi dozis mi-

Rebisas bavSvebs SesaZloa ganuviTardes gonebrivi an fizikuri CamorCeniloba, qceviTi aS-

lilobebi, koordinaciis gaZneleba, kunTovani sisuste, anemia, hipertenzia da nevrologiu-

ri darRvevebi, romelTa gamosworebac SemdgomSi SeuZlebeli xdeba [3].  

organizmis tyviiT mowamvlis risk-faqtorebia: tyviis Semcveli sawvavis wvisagan da-

binZurebuli haeri, saRebavebi, saremonto da samSeneblo masalebi, uxarisxo saTamaSoebi, 
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sakvebi saRebavebi, tyviis Semcveli zogierTi qilebi, tyviiT dabinZurebuli niadagi da 

wyali. aSS-Si miCiganis Statis q. flintSi 13 adamiani emsxverpla tyviiT dabinZurebul 

wyals, rac iaffasianma tyviis milebma gamoiwvia.  

oqrosa da vercxlis garda, Zvelad romis imperiaSi Zvirfas liTonad iTvleboda 

tyviac: misgan keTdeboda sasmisebi da WurWeli. swored es garemoeba aRmoCnda sabediswero 

romaeli patriciebisTvis, romlebic gansakuTrebiT xSirad xmarobdnen am `Zvirfas~ liTo-

nisagan damzadebul WurWels. maTi organizmi imdenad uZlurdeboda, rom 20-25 wlis Wabu-

kebi ukve Rrma moxucebad grZnobdnen Tavs, xolo axalgazrda qalbatonebs Svilosnobis 

unari ekargebodaT. samwuxarod, tyviis damRupvelma moqmedebam ara marto romis imperia 

daazarala. cnobilia, rom ruseTis samefo karis warmomadgenlebi susti janmrTelobiT 

da nervuli sistemis aSlilobiT gamoirCeodnen. amis mizezi, rogorc irkveva, iyo saukune-

ebis win kremlSi wyalgayvanilobisaTvis tyviis milebis gamoyeneba, ris Sedegadac orga-

nizmi Taobidan Taobamde iwamleboda tyviis naerTebiT.  

tyvia da misi naerTebi dResac did saSiSroebas uqmnian gansakuTrebiT did qalaqebSi 

mcxovreb mosaxleobas, romlebic avtomanqanebis gamonabolqv airebTan erTad yoveldRiu-

rad 15-20 mg tyvias CaisunTqaven, romlis didi nawilic ZiriTadad RviZlsa da Tirkmeleb-

Si ileqeba. maRali koncentraciis miuxedavad, tyvia ar gamoamJRavnebs xolme Tavis av znes 

adamianis mTeli sicocxlis manZilze. rogorc medikosebma daadgines, misi maprovocirebe-

li SeiZleba gaxdes organizmSi Jangbadis xangrZlivi ukmarisoba.  

sxvadasxva wyaroze dayrdnobiT, tyviiT garemos dabinZurebis indikatorad dResdReo-

biT farTod gamoiyeneba kbilis qsovili [4]. 1994 wels espaneTSi pirvelad Caatares kvleva 

tyviaze, rogorc garemos dabinZurebis markerze. aRmoCnda, rom tyviis Semcveloba asakTan 

erTad matulobda, is gacilebiT didi raodenobiT aRiniSneboda mudmiv, vidre droebiT 

kbilebSi da misi koncentracia meti iyo qalaqSi, vidre qalaqgareT mcxovreb mosaxleoba-

Si [5]. 1999 wels quveiTSi Catarebuli kvlevis Sedegad tyviis Semcveloba kbilis qsovil-

Si ufro maRali aRmoCnda samrewvelo raionebSi, vidre gareubnebSi [6]. analogiuri kvle-

vebi Catarda eTiopiaSi da kosovoSi [7]. 2013 wels garemos dabinZurebis monitoringisaTvis 

gamoiyenes kbilis magari qsovilebi, rogorc garemos dabinZurebis indikatori [8].  

analogiuri kvlevebi Catarda 2011-2013 ww. saqarTveloSi, kerZod, Tbilisis ramdenime 

raionSi, 3-4 wlis asakis, sabavSvo baRis 525 aRsazrdelSi. gamokvlevebiT dadginda, rom 

kbilis kariesis gavrceleba SedarebiT naklebi iyo ekologiurad ufro xelsayrel piro-

bebSi mcxovreb bavSvebSi, vidre im bavSvebSi, romlebic cxovrobdnen ekologiurad arasa-

survel garemoSi da Sesabamisad Seadgenda 37% da 46%-s [9].  

adamianis janmrTelobaze uaryofiTi zegavlenis gamo msoflio jandacvis organiza-

ciis mier haeris xarisxis indikatorebad da dabinZurebis kriteriumebad miCneulia eqvsi 

yvelaze gavrcelebuli damabinZurebeli, rogoricaa Sewovili myari nawilakebi (PM), go-

girdis dioqsidi (SO2), azotis dioqsidi (NO2), naxSirbadis monoqsidi (CO), troposferuli 

ozoni (O3) da tyvia (Pb) [10]. 
saqarTveloSi 2006 wlis monacemebiT tyviis koncentracia atmosferul haerSi ramode-

nimejer aWarbebda dasaSveb normas [11]. q. Tbilisis intensiuri moZraobis magistralebze 

(d. aRmaSenebeli, Tamar mefis gamziri) Catarebuli gamokvlevebiT dadginda, rom tyviis 

Semcveloba transportis intensiuri moZraobis dros atmosferul haerSi aRemateboda qa-

laqis ganapira ubnis haerSi tyviis Semcvelobis koncentracias. Tbilisis centralur ma-

gistralebze mcxovreb pirTa umravlesobis 25%-s Sardsa da TmaSi tyviis sakmaod maRali 

koncentracia aRmoaCnda. moqalaqeebs aReniSnebodaT gul-sisxlZarRvTaYsistemis paTolo-

gia, hipertonuli da gulis iSemiuri daavadebebi. Seswavlil pirTa 60%-s sisxlSi karboq-

sihemoglobini aRmoaCnda. dResdReobiT garemos erovnuli saagento tyviis Semcvelobis 

monitorings 4 qalaqSi awarmoebs – TbilisSi (2008 wlidan), rusTavSi, baTumSi da quTais-

Si (2014 wlidan). Catarebuli kvlevebis Tanaxmad haerSi tyviis Semcveloba yovel wels 

mcirdeba da klebis tendencia dRemde grZeldeba. erovnulma saagentom Seajama haeris, 

wylisa da niadagis dabinZurebis Sesaxeb mdgomareoba da daadgina, rom sagangaSo mdgoma-

reoba ar aris haerSi tyviis SemcvelobasTan dakavSirebiT.  

am mimarTulebiT saqarTvelosTvis yvelaze aqtualuri problema tyviis Semcvelobaa 

niadagSi, Tumca samwuxarod, ar moipoveba sistematizirebuli informacia niadagis dabin-



 
17(1), 2017 GEORGIA CHEMICAL JOURNAL 

 
215 

Zurebis Sesaxeb da arc am tipis angariSgeba xorcieldeba. Tumca, aRsaniSnavia mxolod 

disertantebis mier Sesrulebuli calkeuli samuSaoebi.  

1998-2004 wlebSi Seswavlili iqna mcxeTis raionSi gamavali avtosatransporto gzebis 

mimdebare niadagis saxnav fenaSi tyviis Semcveloba gzidan 5-150 m-mde manZilze. aseve Ses-

wavlili iqna mcenareTa da wylis nimuSebi. tyviis Semcveloba niadagSi Seadgenda 124,2  

77,5 mg/kg-s. 6 wlis Semdeg tyviis raodenoba iyo 150%-iT gazrdili. Seswavlili iqna ag-

reTve tyviis Semcveloba igive obieqtebze xorbalSi da simindSi. aRmoCnda, rom tyvia xor-

blis marcvalSi 3-jer ufro naklebi iyo, vidre bzeSi. e.i. xorblis miwiszeda masa (mar-

cvlis gareSe) amJRavnebs tyviis dagrovebisadmi midrekilebas. xolo simindis marcvalSi 

tyviis Semcveloba orjer naklebi aRmoCnda CalasTan SedarebiT [12]. 

mZime metalebis (Zn, Pb da Fe) Semcveloba iyo gansazRvruli 2001-2002-2003 wlebSi gar-

dabnis raionis niadagebSi. dadginda, rom samive metalis koncentracia niadagSi aRematebo-

da zdk-s [13], da agreTve niadagis nimuSebis aRebis siRrmis matebasTan erTad mZime metale-

bis Semcveloba iyo naklebi. unda aRiniSnos saintereso faqtic: samive elementis koncen-

tracia simindis kulturis qveS niadagSi iyo ufro meti, vidre simindis kulturis gareSe 

niadagSi. 

amerikis, kerZod niu-iorkis jandacvis departamentma (2011, 2015 da 2017ww.) Seamowma im-

portirebuli qarTuli produqti. aSS-Si, sakvebisa da medikamentebis administraciis mier 

dawesebuli normiT tyviis Semcveloba sakveb produqtSi ar unda aRematebodes 0,1 ppm-s. 

Catanil saneleblebSi SemowmebiT dadginda tyviis maRali Semcveloba. erT maTganSi igi 

Seadgenda 27000 ppm-s. saqarTveloSi moqmedi kanonmdeblobiT tyviis Semcveloba saneleb-

lebSi ar unda aRematebodes 5 mg/kg-s. mimdinare wels teqnikur universitetSi Semowmda 

tyviis Semcveloba 10 sanelebelSi, romelmac uCvena 7-10142 ppm. aqedan naTlad Cans, ramde-

nad aqtualuria mZime metalebisagan, kerZod, tyviisagan niadagis gasufTavebis sakiTxi. 

rekomendebulia mZime metalebisagan niadagis gasufTavebis sami meTodi: eqskavacia, ad-

gilze stabilizacia da fitoremediacia. eqskavacia droebiTi RonisZiebaa da sabolood 

mainc saWiro xdeba axal adgilze miwis gasufTaveba [14]. adgilze stabilizaciis upirate-

sobaa mZime metalebis fiqsacia arsebul nakveTze [15]. sinTezuri da bunebrivi filtratebi 

sakmaod efeqturad axdenen mZime metalebis ionebis imobilizacias, Tumca es procesi Seda-

rebiT Zvirad Rirebulia da iwvevs bunebrivi resursebis araganaxlebad xarjvas.  

fitoremediacia ara marto asufTavebs niadags damabinZureblebisagan, aramed igi 

zrdis mosavlianobasac. mcenareebi, aorTqleben ra wyals foTlebiT, muSaoben rogorc 

tumboebi da amotumbaven fesvebis saSualebiT niadagidan sxvadasxva gaxsnil nivTierebebs. 

damabinZurebeli nivTierebebi rCeba da TandaTan grovdeba niadagis zeda fenebSi da mcena-

reebis fesvebSi. es meTodi dapatentebulia aSS-Si [16].  

cnobilia mravali samuSao, romelSic Seswavlilia tyviis mimarT hiperakumulatori 

mcenareebi, romelTac SeuZliaT tyviisgan niadagis gawmenda: aseTebia lurji Fescue, water 
hyacints, induri mdogvi [17], lavanda [18], mzesumzirisa [19] da mravali sxva. balaxeuli mce-

nareebisgan tyviis akumulatorad miCneulia armeria, ambrozia, pioni da saxalinis wiwibu-

ra [20]. es ukanaskneli warmoadgens mravalwlian balaxs mcocavi fesvebiT. zafxulSi wiwi-

buras samjer Tibaven. am kulturas SeuZlia erTi wlis ganmavlobaSi 1 ha niadagidan STan-

Tqos 24 kg tyvia da 2 kg kadmiumi. erT da igive adgilze wiwiburas daTesviT ramdenime we-

liwadSi SesaZlebelia tyviis koncentraciis mniSvnelovnad Semcireba. tyviis akumulato-

rebs miakuTvneben lucernas, siminds, mzesumziras, babuawveras, abzindas [21].  

mZime metalebis hiperakumulatori mcenareebi, rogorc wesi, STanTqaven maRali toqsi-

kurobis mqone elementebis (Cd, Pb) mSrali masis 0,2%-mde, xolo ufro naklebad toqsikuri 

elementebis (Zn, Ni, Cu) 2%-ze mets. amitom tyviis koncentracia mcenareebSi Cveulebrivad 

ar aRemateba 50 mg/kg-s. TviT induri mdogvi, romelic saukeTeso hiperakumulatorad iT-

vleba, STanTqavs mxolod 200 mg/kg-mde Zalian dabinZurebul niadagebSi. problema gadaw-

yda, roca aRmoaCines, rom mcenareebSi mZime metalis moxvedras astimulirebs zogierTi 

nivTiereba, mag., EDTA, romelic mZime metalTan warmoqmnis myar, magram xsnad kompleqsur 

naerTs. mag., niadagSi, romelic Seicavda 1200 mg/kg mZime metals, EDTA-s Setanis Semdeg in-

dur mdogvSi mZime metalis koncentracia gaizarda 1600 mg/kg-mde.  
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miRebulma Sedegebma mecnierebs saSualeba misca evaraudaT, rom mcenareebi mcired 

xsnad mZime metalebs iTviseben imis Sedegad, rom maTi fesvebi niadagSi gamoyofen raRac 

kompleqswarmomqmnel bunebriv nivTierebebs. mag., cnobilia, rom mcenareebSi rkinis defi-

citis dros mcenaris fesvebi niadagSi gamoyofen e.w. fitosideroforebs, romlebsac nia-

dagSi arsebuli rkinis Semcveli mineralebi gadahyavs xsnad mdgomareobaSi [22].  

fitoremediaciisTvis mniSvnelovania gamoyenebuli iqnes axalgazrda mcenareebi, rad-

gan maTi fesvebi ufro intensiurad akumulireben toqsikur elementebs. teqnologia misa-

Rebia iseTi raionebisaTvis, romlebic daSorebulia mWidrod dasaxlebuli teritoriidan 

[23].  

sasurvelia, fitoremediacia gamoyenebuli iqnas saqarTveloSi mZime metalebisagan da-

binZurebuli niadagebis gasasufTaveblad. am teqnologiis upiratesobebia: efeqturoba, da-

bali Rirebuleba, STanTqmeli damabinZureblebis farTo speqtri, ekologiuroba. Cveni mi-

zania gagrZeldes kvlevebi am mimarTulebiT dabinZurebuli niadagebis pirvandeli saxemde 

aRsadgenad.  
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Summary  

 

In the article are considered ecological problems caused by lead existing in nature, its toxicity, harmful effect of 
lead on both environment and living organisms. Modern methods of soil purification from lead are recommended. Use 
of phytoremediation method is preferable for Georgian conditions.  
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Резюме  
 

В статье рассмотрены экологические проблемы, вызванные существующим в природе свинцом, его ток-
сичность, вредное влияние свинца как на окружающую среду, так и на живые организмы. Рекомендованы со-
временные методы очищения почвы от свинца. Предпочтительным является использование метода фитореме-
диации для условий Грузии. 
 


