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                             r e f e r a t i 
 
    angariSi 27gv., formula 1, cxrili 5, literatura 26, naxazi - 3. 
    sakvanZo sityvebi: Rrublebze zemoqmedeba, garemos dacva, 
mikroelementebi, vercxlis mikrominarevebi, mikroelementebi adamianis 
organizmSi da sasursaTo produqtebSi, kompleqsuri monitoringi 
  
    winamdebare naSromSi anTropogenuri warmoSobis, maT Soris, Rrublebze 
setyvis sawinaaRmdego samuSaoebis Sedegad miRebuli, metaluri 
mikrominarevebis buneriv garemoze negatiuri zemoqmedebis monitoringis 
sakiTxebis kvlevis masalaa mocemuli.    
    naSromSi damuSavebulia Rrublebze setyvis sawinaaRmdego samuSaoebis 
ekologiuri Sedegebis monitoringis meToduri rekomendaciebi. amasTan, 
rekomendirebulia, avtoris mier SemuSavebuli, garemos obieqtebis 
kompleqsuri ekologiuri monitorigisa da mikrominarevebis 
koncentraciebis gansazRvris atomur-absorbciuli meTodebi.  
    garda amisa, ganxilulia mikrominarevebis roli adamianis 
janmrTelobaze, bunebrivi garemos dabinZurebaze da gaudabnoebaze.    
    agreTve ganxilulia iseTi sakiTxebi, rogoricaa: kaxeTis regionis 
ekonomikuri da bunebrivi resursebis Taviseburebani;     
    mikrominarevebis, maT Soris, vercxlis mikrominarevebis, gavlena 
adamianis janmrTelobaze;  
    RvinoSi mikrominarevebis moxvedris ZiriTadi gzebi; 
    naleqebis xelovnuri momatebis da Rrublebze setyvis sawinaaRmdego 
samuSaoebis ekologiuri problemebi da sx.          
    Sesrulebuli kvlevebis Sedegebi adamianTa janmrTelobisa da bunebrivi 
garemos ekologiuri mdgomareobis usafrTxoebisa da gaumjobesebisken 
mimarTuli Teoriuli da praqtikuli sakiTxis damuSavebis procesSi 
gamoiyeneba. isini mravaljer iyo saerTaSoriso samecniero konferenciebis 
msjelobis sagani.  
    naSroms aqvs: geofizikuri, meteorologiuri, klimatologiuri,  
higienuri, ekologiuri da ekonomikuri  mniSvnelobebi. 
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                            Sesavali 

 

    2015 wels saxelmwifo samxedro samecniero-teqnikur centr “deltas“ 
mier saqarTveloSi, kaxeTis regionSi setyvis sawinaaRmdego sistema 
damontaJda. msgavsma sistemam, romlis SeqmnaSi hidrometeorologiuri 
institutis TanamSromlebs miuZRvis mniSvnelovani wvlili, daaxloebiT,  
1990 wlis Semdeg arseboba Sewyvita.  
    axali sistemis Seqmnis umTavres mizans kaxeTis regionSi mevenaxeobisa 
da saxnav-saTesi miwebis setyvisagan dacva warmoadgens.  
    Rrublebze zemoqmedebis teqnologiebis mimarT ise, rogorc nebismieri 
sxva garemoze zemoqmedebis teqnologiebis mimarT, ekologiuri usafrTxoeba 
aris umTavresi moTxovna. zemoqmedebam erT atmosferul movlenaze an 
procesze, sxva movlenebisa da procesebis negatiur cvlilebebTan ar unda 
migviyvanos.  
    amitom setyvis procesebze aqtiuri zemoqmedebis mniSvnelovani 
aspeqtebidan erT-erTi aris: bunebriv garemoze mavne fizikuri zemoqmedebis, 
gverdiTi efeqtebisa da gamoyenebuli teqnologiebis ekologiuri 
usafrTxoebis zomis Sefasebebi.    
    naSromSi, bunebrivi garemos dacvis sferoSi saerTaSoriso 
valdebulebebiTa da qveynis kanonmdeblobiT dadgenili moTxovnebis 
dakmayofilebis xelisSewyobis mizniT, damuSavebulia garemos efeqturi 
dacvis mecnierulad dasabuTebuli meTodologiuri midgomebi, rac 
mniSvnelovani garantia iqneba sayovelTaod miRebuli mdgradi ganviTarebis 
principebis cxovrebaSi gasatareblad.  
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     I   kaxeTis regionis ekonomikuri da bunebrivi resursebis      

    Taviseburebani da kvlevis prioritetuli mimarTuleba 

 
1.1. kaxeTis regioni        

    kaxeTi saqarTvelos erT-erTi umSvenieresi mxarea. misi ulamazesi 
peizaJebi moicavs kavkasionis mTavari qedis Tovlian mwvervalebs, romelTa 
simaRle 3300-4500 m-mdea.     
    kaxeTi saqarTvelos aRmosavleT sazRvrispira regionia. mas 
CrdiloeTidan ruseTis federacia esazRvreba, aRmosavleTidan da 
samxreTidan ki - azerbaijanis respublika.  

                      
      aq gverdigverdaa warmodgenili mTebi, vakeebi da vel-mindvrebi. 
alaznis velze zomierad teniani subtropikuli havaa. aq zamTarSi 
saSualod 00C_ia, zafxulSi ki saSualod +23...+250C. alaznis velze 
naleqebis raodenoba wlis ganmavlobaSi 600_dan 1000 mm-mde meryeobs. rac 
Seexeba gare kaxeTs (moicavs ivris zegans, gomborisa da ialnos qedebis 
wina mTebs), aq mSrali subtropikuli havaa. mdebareobs zR. d. 500-900 m_ze. aq 
zamTris saSualo temperaturaa - 0,10C...-2,30C, zafxulis ki +230C...+250C. 
naleqebis raodenoba ivris zeganze daaxlovebiT 400-600 mm-ia. gansxvavebuli, 
SedarebiT civi havaa civgomboris qedze, rac simaRlis momatebasTanaa 
dakavSirebuli (civgombori zR. d. 1800-2000 m-ze mdebareobs). 
    kaxeTis farTobi 11,31 aTasi km2-ia, rac saqarTvelos teritoriis 17,5%-ia. 
2013 wlis mdgomareobiT, kaxeTSi 405 aTasi mosaxlea, rac qveynis mTeli 
mosaxleobis 9%-ia. am maCvenebliT kaxeTi meoTxe adgilzea imereTis, qvemo 
qarTlisa da samegrelo-zemo svaneTis Semdeg.  
    regionSi 9 qalaqi da 276 sofelia, administraciuli centria qalaqi 
Telavi. 
    regioni mkveTrad agraruli mono-ekonomikiT da urbanizaciis dabali 
doniT xasiaTdeba. kaxeTis mosaxleobis 80% soflad cxovrobs. regionis 
soflebi mosaxleobis ricxovnobiTa da gansaxlebis simWidroviT 
gamoirCeva. Sida da gare migraciis Sedegad regionis mosaxleoba 2002 
welTan SedarebiT 0.2%-iT Semcirda, 1989 welTan SedarebiT ki - 7.9%-iT. 
    saqarTvelos tyeebis farTobis 11–12% kaxeTis regionSia. kaxeTis 
teritoriis 30% tyiT aris dafaruli da am mxriv mesame adgilzea 
saqarTvelos sxva regionebTan SedarebiT. regionis tyeebis 98% mTis tyeebis 
kategorias miekuTvneba, romelTac udidesi ekologiuri da ekonomikuri 
mniSvneloba aqvs. kaxeTis tyeebis 15% dacul teritoriebSia moqceuli, rac 
tyeebis SenarCunebasa da ganaxlebas uwyobs xels. 
    kaxeTSi mosaxleoba ZiriTadad dasaqmebulia saxelmwifos mier 
ganxorcielebul infrastruqturul proeqtebSi, rogoric aris mSenebloba, 
reabilitacia-rekonstruqcia, gzebis dageba-SekeTeba, saniaRvre da sarwyavi 
sistemebis mowyoba-gawmenda da a.S.  
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    ekonomika (soflis meurneobis garda) warmoeba kaxeTis agraruli 
profilidan gamomdinare, arasasoflo-sameurneo ekonomikis wili 
umniSvneloa rogorc regionSi warmoebuli damatebiT RirebulebaSi, ise 
qveynis mTlian Sida produqtSi. regionis mono-agraruli specializaciis 
Sedegad urbanizaciis done kaxeTSi dabalia, rac imaze metyvelebs, rom 
uaxloes momavalSi kaxeTis ekonomikis fokusis gadatana industriaze ar 
moxdeba.  
    soflis meurneobis wili regionis damatebiT RirebulebaSi 2011 wlis 
mdgomareobiT 24%-s Seadgenda, maSin rodesac mrewvelobis wili mxolod - 
9% iyo, vaWrobis - 5%, transportisa da kavSirgabmulobis - 1.2%, 
mSeneblobis ki - 1.7%. aRsaniSnavia, rom turizmis wilis Sesaxeb monacemebi 
ar arsebobs, sxvadasxva momsaxurebis sferos wili ki, 2011 wels maRali iyo 
da 20%-s Seadgenda. danarCeni dargebis erToblivma wilma 38% Seadgina. 
bolo wlebSi mSeneblobis masStabis zrdam regionSi adgilobrivi 
nedleulis bazaze saSeni masalebis (aguri, kramiti, samSeneblo bloki da 
sxva) warmoebis ganviTarebas Seuwyo xeli.    
    regionSi moqmedebs samTomompovebeli da gadamamuSavebeli sawarmoebi: 
fiqal-marmarilos mopoveba-gadamuSaveba Telavis municipalitetebSi, 
kirqvis mopoveba- gadamuSaveba ki - dedofliswyaros municipalitetebSi. am 
kirqviT rusTavis cementis qarxana maragdeba.  
    kaxeTis istoriuli Zeglebis teritoriuli koncentracia, 
saxelmoxveWili meRvineobis kerebi, bunebrivi resursebi, kulturul-
istoriuli memkvidreoba da geografiuli mdebareoba regionSi turizmis 
ganviTarebis udides potencials ganapirobebs. 
    kaxeTis bunebrivi mravalferovneba rekreaciuli turizmis ganviTarebis 
SesaZleblobas qmnis axmetis, gurjaanis, Telavis, sagarejos, siRnaRisa da 
yvarlis municipalitetebSi mniSvnelovania saTavgadasavlo turizmis ganvi-
Tareba axmetis, dedofliswyaros, lagodexis municipalitetebSi, ekoturiz-
mis ganviTareba axmetis, dedofliswyarosa da lagodexis municipaliteteb-
Si, xolo agroturizmis ganviTareba ki kaxeTis yvela municipalitetSi.  
    regionis potencialis gamoyenebis SemTxvevaSi realuri gaxdeba iseTi 
turistuli momsaxurebis produqtebis ganviTareba, romlis safuZvels 
kaxuri Rvinis warmoebis unikaluri teqnologia da regionis kulturul-
istoriuli memkvidreoba warmoadgens. gansacvifrebeli peizaJebi da daculi 
teritoriebi mTebSi laSqrobebis, sacxenosno turebisa da veloturebis 
mosawyobad karg SesaZleblobas qmnis.  
    regionSi mravlad aris warmodgenili winaqristianuli Zeglebi        
(garejis udabnoSi aRmoCenilia kavkasiis uZvelesi qalaqebis naSTebi 
regularuli gegmarebiT, romlebic Cvens welTaRricxvamde me-14 - me-9 
saukuneebiT TariRdeba.  
    gurjaansa (axtala) da sagarejoSi (ujarma) balneologiuri kurortebia, 
romelTa potenciali gamosakvlevia.  
    aqve aRsaniSnavia iSviaTi mikroklimatis adgilebis kvlevis 
aucilebloba da turistul mimarTulebebad Camoyalibeba (magaliTad: mTa 
civi, kodis mTa, sofeli mariamjvari (sagarejo) da a.S.).  
    qveynis sasoflo-sameurneo savargulebis 38% kaxeTis regionSia. 
gansakuTrebiT didia saxnavi da saTib-saZovari savargulebis moculoba, am 
kategoriis savargulebis mixedviT kaxeTi pirvel adgilzea saqarTveloSi, 
ris gamoc igi memarcvleobisa da mecxoveleobis wamyvani regionia. kaxeTSi 
arsebuli sasoflo-sameurneo savargulebis sididiT gamorCeulia 
dedofliswyaros municipaliteti, mas mosdevs axmeta, sagarejo da siRnaRi.  



8 

 

    sasoflo- sameurneo miwebis mraval ubanze mimdinareobs niadagis 
wylismieri da qarismieri erozia. kaxeTis sasoflo-sameurneo savargulebs 
saqarTvelo-azerbaijanis sasazRvro monakveTze gansakuTrebul safrTxes 
mdinare alazani uqmnis.  
    ukanaskneli 15 wlis  ganmavlobaSi mdinarem 100 heqtarze meti saxnavi da 
saZovari miwebi Carecxa da am tipis danakargi yovelwliurad matulobs. 
Sedegad adgilobrivi mosaxleoba Semosavlis mniSvnelovan wyaros kargavs 
mecxoveleobidan da sasoflo-sameurneo kulturebis warmoebidan.  
    kaxeTi mevenaxeoba-meRvineobis uZvelesi da unikaluri regionia. aq mdeba-
reobs mevenaxeobis unikaluri mikrozonebi, sadac tradiciulad iwarmoeba: 
warmoSobis adgilis dasaxelebisa da sxva maRalxarisxovani qarTuli Rvi-
noebi. dRes saqarTvelos venaxebis 65-70% kaxeTSia koncentrirebuli.  
    venaxis farTobis mixedviT kaxeTi pirvel adgilzea, mas imereTi da Sida 
qarTli mosdevs. kaxeTSi venaxebis mTliani farTobi 33 582,5 heqtars 
Seadgens. venaxebis farTobis sididiT gamoirCeva gurjaani - 7618 ha, meore 
adgilzea yvareli - 6382 ha, mesameze ki - Telavi 6048 ha. yvelaze mcire 
farTobebi axmetas (1747 ha) da dedofliswyaros (1498,5 ha) aqvs.          
    aRsaniSnavia, rom saqarTveloSi daregistrirebuli adgilwarmoSobis 18 
dasaxelebis Rvinidan 14 mxolod kaxeTSi iwarmoeba.  
    qarTuli Rvinis eqsporti 2006 wlidan 2009 wlamde ruseTis embargos 
gamo mkveTrad Semcirda, xolo SedarebiT stabiluri zrda mxolod 2010 da 
2011 wlebSia. qarTuli Rvino eqsportze ZiriTadad yofil sabWoTa qveynebSi 
gadis. 2005-2012 wlebSi yvelaze meti gaiyida ukrainaSi, yazaxeTsa da 
belorusiaSi, yvelaze naklebi ki - yirgizeTSi, TurqmeneTSi, uzbekeTsa da 
moldaveTSi. 
    saqarTvelodan eqsportze gadis yurZniseuli warmoSobis sxva 
alkoholuri sasmelebic, kerZod brendis (koniaki) da WaWis arayi.      
    2009-2012 wlebSi am produqciis ZiriTadi bazari 10 yofili sabWoTa 
respublikaa. aq qarTul brends da WaWis arays stabilurad mzardi jamuri 
gayidvebi aqvs, Tumca gayidvebis zrda mxolod ukrainaSi, belorusiasa da 
uzbekeTSia, danarCen qveynebSi ki eqsports fragmentuli, klebadi da 
arastabiluri xasiaTi aqvs. Camosasxmeli saxiT Rvinomasalebis eqsportSi 
wamyvani adgili isev postsabWoTa qveynebs ukavia. am kategoriis produqciis 
eqsportis yvelaze didi wili ukrainaze, belorusiaze, azerbaijansa da 
somxeTze modis. 2009-2012 wlebSi eqsporti zrdadi da stabiluria. 
Camosasxmeli Rvino eqsportze mcire raodenobiT gadis tajikeTSi, 
yirgizeTsa da latviaSi. 2009 da 2010 wlebSi postsabWoTa qveynebis garda 
Camosasxmeli Rvino eqsportze gavida mxolod CineTSi. 
    kaxeTSi mravali saojaxo Rvinis marania, romelic mcire da saSualo 
zomis Rvinis warmoebas warmoadgens.  
    saojaxo marnebs seriozul konkurencias uweven Rvinis msxvili 
korporaciebis mier daarsebuli sawarmoebi.  
    eqsportis potencialis zrdis da mcire da saSualo warmoebis 
ganviTarebisTvis saWiroa ara marto bazris aTviseba, aramed xarisxis 
gaumjobesebisken mimarTuli qmedebebi.  
    marcvleuli kulturebis warmoebas kaxeTSi mravalsaukunovani istoria 
aqvs, rasac miwis nayofiereba da marcvleuli kulturebis mravalferovneba 
udevs safuZvlad. xorblis naTesi farTobisa da warmoebis TvalsazrisiT 
kaxeTi wamyvani regionia saqarTveloSi.  
    sxva regionebTan SedarebiT kaxeTSi yvelaze meti farTobi xorblis 
naTesebs ukavia, Tumca, wlebis mixedviT, misi farTobi TandaTan iklebs.  
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    mzesumzira kaxeTis regionisTvis mniSvnelovani teqnikuri kulturaa, 
gansakuTrebiT dedofliswyaros da siRnaRis municipalitetebisTvis.   
    tradiciulad, am kulturis warmoeba mniSvnelovani Semosavlis wyaro 
iyo rogorc fermeruli meurneobebis, aseve SinameurneobebisTvis.   
    bolo 10 wlis ganmavlobaSi mzesumziris naTesi farTobebi mkveTrad 
Semcirda da dRes mas mxolod mcire farTobi ukavia.  
    „kustarul“ zeTsaxdelebSi mzesumziris zeTi sakvebi daniSnulebiT 
iwarmoeba, xolo misi narCenisgan „koptoni“ mzaddeba, romelic cxovelebisa 
da frinvelebisTvis maRalkaloriuli sakvebia.  
    mzesumziris warmoebas didi potenciali gaaCnia, radgan adgilobriv 
bazarze yovelwliurad izrdeba mcenareul cximze moTxovna, rac ZiriTadad 
importis xarjze kmayofildeba. dRes mzesumziris warmoebis ZiriTadi wili 
95-98% ojaxur meurneobebze modis, danarCeni ki - 2-5% sasoflo-sameurneo 
sawarmoebs ukaviaT.  
    kaxeTis regioni, romelsac im kategoriis miwis resursebi gaaCnia, 
romelic sasoflo-sameurneo marcvleuli kulturebis maRal mosavlianobas 
da produqciis umaRles xarisxs uzrunvelyofs, dRes srulad araa 
CarTuli qveynis sasursaTo uzrunvelyofaSi.  
    kaxeTSi mravali saxeobis xili iwarmoeba, aq arsebuli agroklimaturi 
pirobebi da nayofieri niadagebi mexileobis ganviTarebis karg safuZvels 
iZleva. am mxriv didi potenciali aqvs gurjaanis, lagodexis, nawilobriv 
Telavis, siRnaRisa da yvarlis municipalitebs.  
    unda aRiniSnos, rom sakonservo mrewvelobas kaxeTSi is specifika 
axasiaTebs, rom gvalvis an setyvis gamo SesaZloa xilis sxvadasxva 
saxeobis mosavali ganadgurdes, rac sakonservo mrewvelobisTvis wyvetas 
niSnavs, magram aq arsebuli niadagebi da klimaturi pirobebi sanedleulo 
bazis gafarToebis SesaZleblobas iZleva, rac am risks amcirebs. 
    kaxeTis soflis meurneobaSi mecxoveleobas tradiciulad wamyvani adgi-
li ekava. aq arsebuli saZovrebisa da saTibebis didi masivebi da xelsayre-
li agroklimaturi pirobebi am dargis ganviTarebisTvis saukeTesoa. miuxed-
avad imisa, rom kaxeTs mcire wili ukavia qveynis mecxoveleobis mTlian su-
ladobaSi, am dargis ganviTarebis didi potenciali arsebobs da dedaqalaq-
Tan misi siaxlove regionis Zlier mxares warmoadgens.  
    rac Seexeba kaxeTSi garemos dacvis sakiTxebas, saqarTvelos daculi 
teritoriebis mniSvnelovani nawili kaxeTis regionSi mdebareobs da 194 
aTasi ha ukavia, rac mTliani qveynis daculi teritoriebis farTobis 37%-ia, 
xolo mTliani qveynis teritoriis - 2.8%. 
    qveynis garemosdacviT sistemaSi yvelaze warmatebiT daculi 
teritoriebi viTardeba garemosdacviT sxva sferoebTan SedarebiT. am 
mimarTulebiT izrdeba rogorc saxelmwifo danaxarjebi, aseve ucxouri 
organizaciebis dafinansebac. 2012 wels daculi teritoriebis 
ganviTarebisTvis 8.6 mln. lari gamoiyo, xolo 2013 wels ki 5,6 mln. lari. 
daculi teritoriebis nawilSi, sadac turizmis ganviTarebis potenciali 
didia, saerTaSoriso donorebis daxmarebiT mowyobilia turistuli 
infrastruqtura kotejebisa da turistuli bilikebis saxiT.  
    rogorc statistikis masala gviCvenebs, 2012 wels saqarTveloSi 
sawarmoebidan sul gaifrqva 38477 tona mavne nivTiereba, saidanac kaxeTis 
regionze modis mxolod 568,3 tona (1,48%). 
     ise, rogorc mTel saqarTveloSi, kaxeTSic, atmosferuli haeris 
dabinZurebis mTavari wyaro avtomobilebis gamonabolqvia. garda amisa, aq 
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atmosferuli haeris dabinZurebis erT-erTi mTavari wyaro mosaxleobis mier 
foTlis wvaa. 
    bunebrivi katastrofebis riski mTel msoflioSi, maT Soris 
saqarTveloSi, Zalian gaizarda, rac mravali faqtoriTaa gamowveuli: 
klimatis cvlilebiT dawyebuli soflis meurneobis araswori warmoebiT 
damTavrebuli. es problema kaxeTis regionSi mwvaved dgas, bunebrivi 
katastrofebis Sedegad miRebuli danakargebi yovelwliurad izrdeba. 
xSiria gvalva gazafxulze, wvimebi mosavlis aRebis periodSi, setyva ukve 
weliwadis nebismier dros SeiZleba movides, qariSxlebis intensivobac 
gazrdilia. am klimaturi movlenebis cikli mkveTrad Secvlilia da 
soflis meurneobis ganviTarebisTvis Zalian did safrTxes warmoadgens, 
fermerebi did zarals ganicdian. 2012 wlis 19 ivliss mosuli setyvisa da 
Zlieri qariSxlis Sedegad miyenebuli zarali uprecedento iyo. 2013 wlis 
aprilsa da maisSi Telavisa da gurjaanis municipalitetebSi mosulma 
setyvam Zalian didi ziani miayena soflis meurneobas. 
    aseve aRsaniSnavia sezonuri wyaldidoba da gvalva, droSi gangrZobadi 
stiqia, magaliTad daWaobeba. amJamad bunebrivi katastrofebis riskis qveS, 
sxvadasxva diapazoniT, mTeli kaxeTis regioni dgas. 
    garemosdacviTi ganaTlebis ganxorcielebisTvis saWiro qmedebebi 
Camoyalibebulia dokumentSi „garemosdacviTi ganaTleba mdgradi 
ganviTarebisaTvis, saqarTvelos erovnuli strategia da samoqmedo gegma 
2012–2014“, sadac formaluri, araformaluri da araoficialuri 
mimarTulebebia gamoyofili.  
    bolo sami wlis ganmavlobaSi donorebis da saxelmwifo biujetidan 
dafinansebul proeqtebSi garemosdacviTi sxvadasxva mimarTulebis wili 
(%–Si) qvemodaa mocemuli: 
    rogorc zemomotanili mimoxilvidan irkveva, kaxeTis regioni – 
saqarTvelos ekonomikis mniSvnelovan agrarul mxares warmoadgens, sadac 
bunebrivi garemos monitoringisa da dacvis saqmianoba sustadaa 
warmodgenili [3]. 

## mimarTulebis dasaxeleba  % - li wili  
1 daculi terotoriebi  20 
2 garemosdacviTi infrastruqtura   0 
3 niadagis marTva  4 
4 mdinareTa marTva   4 
5 ganaxlebadi da alternatiuli energiebi  5 
6 qarsafari zolebi da gamwvaneba  2 
7 garemosdacviTi ganaTleba  9  9 
8 transsasazRvro TanamSromloba   15 
9 bunebrivi katastrofebi   13 
10 adamianuri resursebis marTva   5 
11 satyeo seqtori da biomravalferovneba  7 
12  klimatis cvlileba  9  9 

13 narCenebis marTva  5  5 

14 finansuri mdgradoba  2  2 

Sul                                                100% 
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  II mikrominarevebiT bunebrivi garemos dabinZurebis problemebi 

 

2.1.  mikrominarevebis gavlena adamianis janmrTelobaze 
    mravali qveynis eqspertTa daskvnebSi da gaeros bunebrivi garemos 
problemebis samecniero komitetis (Scientific Committee on Problems of the 

Environment, SCOPE) rekomendaciebSi miTiTebulia, rom garemos dabinZurebis  
monitoringi nivTierebaTa kritikuli jgufebidan –bunebrivi garemos 
stresis indikatorebidan unda iqnas dawyebuli. maT ricxvSi, sxva 
nivTierebebTan erTad, adamianisa da bunebrivi garemosTvis gansakuTrebuli 
saSiSroebas matarebeli metalebis: vercxliswylis, dariSxanis, tyviis, 
kadmiumis, nikelis, spilenZisa da TuTiis mikrominarevebi (Hg, As, Pb, Cd, Ni, Cu, 

Zn) arian dasaxelebulni. 
    mZime metalebis zusti definicia ar arsebobs, Tumca am terminSi 
igulisxmeba metaluri Tvisebebis mqone toqsikuri elementebi. garda amisa, 
bevri msubuqi metalic aris toqsikuri: magaliTad, beriliumi.     
    mikroelementebs biosferos Tanamedrove mdgomareobisaTvis gansakuTre-
buli mniSvneloba gaaCniaT. Tumca isini cocxali organizmebis qsovilebis 
organuli SenaerTebis SemadgenlobaSi ar Sedian, magram, amave dros, mikro-
elementebi umniSvnelovanesi fiziologiuri procesebis biokatalizatoreb-
is da bioregulatorebis aucilebel komponents warmoadgenen.  
    mravali mecnieris mier Seswavlilia sxvadasxva metaluri mikrominareve-
bis gavlena adamianis janmrTelobaze da zogierTi maTganisTvis dadgenilia 
is uaryofiTi efeqtebi, rac maTi Warbi raodenobiT akumulacias ukavSirde-
ba. magaliTad, magniumis akumulacia tvinSi dakavSirebulia parkinsonis da-
avadebasTan; kadmiumi - Tirkmlis problemebTan; dariSxani dakavSirebulia 
hipertenziasTan, aqvs supresiuli efeqti spermatogenezsa da gonadotropin-
ze, aseve testosteronis gamoyofaze. tyviiT qronikuli intoqsikacia, zrdas-
rul adamianebSi iwvevs anemias, zogierTi tipis simsivnes, IQ-s Semcirebas.  
    mZime metalebis ionuri forma organizmSi SeRwevis SemTxvevaSi kargad 
xsnad marilebis saxiT, maT swraf rezorbcias ganapirobebs Sexwevis yvela 
gzebisTvis, maT Soris sasunTq gzebSi da kuW-nawlavis traqtSi. maTi 
SeTviseba adamianis organizmSi, ZiriTadad, xdeba Tavisufali ionebis saxiT. 
isini SeiZleba miuerTdnen fenolur naerTebs sakvebsa da RvinoSi, rac 
xels uSlis maT aTvisebas. wiTeli Rvinoebi SesaZloa ufro sasargeblo 
iyos adamianisTvis, vidre TeTri Rvinoebi, radgan, magaliTad, iseTi mZime 

metali, rogoric tyviaa, naklebadaa absorbciisTvis mzad, maTi 
proanTocianidebTan dakavSirebis gamo.  
    mZime metalebi, adamianis organizmSi, sxvadsxva meqanizmebis saSualebiT 
SeiZleba moxvdes. bivalentur kaTionebs SeuZliaT satransporto cilebis 
gamoyeneba ujredSi SesaRwevad. kadmiumi, ujredSi Sedis kalciumis arxebis 
saSualebiT. wyalSi uxsnadi mZime metalebi, ujredSi SeiZleba moxvdes 
fagocitozis gziT.  
    unda aRiniSnos rom, mZime metalebs adamianebi, ZiriTadad sasursaTo 
produqtebidan SeiTviseben, ris gamoc, arsebobs rogorc saerTaSoriso, ise 
nacionaluri kanonmdeblobis doneze gansazRvruli, mZime metalebis 
dasaSvebi normebi. 
    mZime metalebis toqsikuroba ganpirobebulia imiT, rom: erTis mxriv, 
isini anacvleben fiziologiurad aucilebel metalebs. magaliTad kadmiums 
SeuZlia Caanacvlos spilenZi da rkina citoplazmasa da membranis 
proteinebSi; meores mxriv, Tavisufal mZime metalebis ionebs SeuZliaT 
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warmoqmnan superoqsidisa da hidroqsilis radikalebi, romlebic, Tavis 

mxriv, iwveven lipidebis, nukleinis mJavebisa da cilebis JangviT dazianebas. 
  
          2.2. vercxlis mikrominarevebis gavlena adamianis    
                              janmrTelobaze 
    vercxli, Tavisi oqsidebisa da marilebis umetesobis uxsnadobis gamo, 
daubinZurebel zedapirul wylebSi Zalze mcire, submikronul (0.2-0.3 mkg/l), 
raodenobiT gvxvdeba. Zalze iSviaTad misma Semcvelobam zedapirul da 
sasmel wylebSi SeiZleba 5 mkg/l miaRwios. zRvis wyalSi  vercxlis 
koncentracia 0,3-1,0 mkg/l Seadgens [11,12]. dabinZurebul miwisqveSa wylebSi 
vercxli SeiZleba erTeulidan aTeul mg/l koncentraciiT moipovebodes.    
    gaiTvaliswines ra, rom vercxlis Semcveloba daubinZurebel bunebriv 
wylebSi (5mkg/l-mde) adamianis janmrTelobisTvis safrTxes ar warmoadgens, 
jandacvis msoflio organizacias (World Health Organization:WHO) vercxlisTvis 
zRvrulad dasaSvebi koncentraciis (zdk) specialuri sidide ar SemouRia.  
    vinaidan xSirad vercxli sasmeli wylis gasauvneblad gamoiyeneba da 
aseT wyalSi misi done, rogorc wesi, 50 mkg/l-ze mets Seadgens, jandacvis 
msoflio organizaciis “wylis xarisxis kontrolis saxelmZRvaneliSi” 
SeniSnulia, rom vercxlis koncentraciebi 0.1 mg/l-mde adamianis 
janmrTelobisaTvis uvnebelia.  
    SeerTebul StatebSi, wylis xarisxis standartis SemuSavebisas, albaT 
am sidideze – 100 mkg/l akeTebdnen orientirebas. ruseTis analogiur 
normativebSi es parametri orjer – 50 mkg/l, xolo evropisaSi, mTeli, 
aTjer naklebia – (10 mkg/l) [13,14]. 
    organizmSi vercxlis Semosvlis ZiriTadi bunebrivi gza aris sakvebi  
produqtebi. is organizmisTvis Znelad asaTvisebeli elementia. Semosuli 
vercxlis 90%-ze meti gamoitaneba organizmidan, ZiriTadad, kuW-nawlavis 
traqtis meSveobiT. miuxedavaT amisa, vercxlis nawili absorbirdeba kuW-
nawlavis traqtSi, advilad uerTdebian cilebs (sisxlis globulinisa da 
hemoglobinis daxmarebiT da a.S.) da gadaitanebian mTel organizmSi. 
    organizmSi vercxlis mTavar “Sesanax” adgilad RviZlia miCneuli. aseve, 
RviZlia organizmidan vercxlis gamoyvanaze ZiriTado pasuxismgebeli  
organo. aseve, RviZlia organizmidan vercxlis gamoyvanaze ZiriTado 
pasuxismgebeli  organo.  
    rogorc yvela mZime metali, vercxli sakmaod nela gamoitaneba 
organizmidan, Tumca arc ise did xans, rogorc bevri sxva maTgani. 
RviZlidan misi “naxevradgamotanis” periodma SeiZleba 50 dRe gastanos.  
magram vercxlis gamudmebiTi SeRwevisas organizmSi mainc misi 
TandaTanibiTi dagrovebis tendencia daikvirveba.  
    jandacvis msoflio organizaciam (WHO) gansazRvra vercxlis 
maqsimaluri doza, romelic adamianis janmrTelobaze SesamCnev mavne 
zemoqmedebas ar avlens (egreTwodebuli done NOAEL – No Observable Adverse 

Effect Level – 10 grami). ese igi jmo-s meTodikis Tanaxmad, adamians, romelmac 
Tavisi cxovrebis manZilze (saSualod 70 weli) “SeWama an dalia” jamurad 
10 grami vercxli, amis gamo janmrTelobasTan garantirebulad araviTari 
problemebi ar unda hqondes. am sididis mixedviT iyo miRebuli 
rekomendaciebi sasmel wyalSi vercxlis tolerantuli Semcvelobis Sesaxeb 
– 100 mkg/l. aseTi koncentracia 70 wlis cxovrebis ganmavlobaSi NOAEL-is 
donis naxevars iZleva, rac janmrTelobisTvis savsebiT uvnebelia.   
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    vercxli – yvela umaRlesi cocxali arsebis (dawyebuli mcenareebidan, 
cxovelebiT da adamianebiT damTavrebuli) organizmebSi mudmivi 
komponentia. aRsaniSnavia, rom vercxlis fiziologiuri roli adamianisa da 
cxovelebis organizmSi mocemuli momentisaTvis arasakmarisad aris 
Seswavlili.  
    amasTan, iseTi movlena, rogorc organizmSi vercxlis deficiti, arsad 
ar aris aRwerili. garda amisa, vercxlis mutagenuri aqtivoba da, aseve, misi 
kancerogenuli zemoqmedeba ar aris dadgenili.  
    amJamad vercxli ganixileba ara rogorc ubralid liToni, romelsac 
mikrobebis xocva SeuZlia, aramed rogorc mikroelementi, romelic 
nebismieri cxovelTa da mcenareTa organizmebis qsovilebis aucilebeli da 
mudmivi Semadgeneli nawilia.   
    mkurnalobis mizniT vercxlis maRali dozebis (xsnaris koncentraciiT 
30-50 mg/l) xangrZlivma (7-8 wlis ganmavlobaSi) miRebam da, agreTve,  
vercxlis naerTebTan muSaobam sawarmoo pirobebSi, SeiZleba vercxlis 
daleqva adamianis kanSi da misi Seferilobis cvlileba - argiria ("kanis 
garujva") gamoiwvios, romelic vercxlis ionebis fotoqimiuri aRdgenis 
SedegebiT aris ganpirobebuli.  
    agririis movleniT daavadebul pacientTa Semowmebisas organoebis da 
sistemebis funqcionaluri mdgomareobis da, aseve, organizmSi mimdinare 
bioqimiur procesebSi cvlilebebi ar iyo gamovlenili. metic, yvela 
pacients argiriis niSniT umetesi virusuli da baqterialuri infeqciebis 
mimarT winaaRmdegoba daekvirveboda.  
    amrigad, Tanamedrove Sexedulebebis WrilSi, vercxli ganixileba 
rogorc Sinagani organoebis da sistemebis normaluri funqcionirebisaTvis 
aucilebeli mikroelementi da, aseve, rogorc imunitetis asamaRlebeli da 
paTogenur baqteriebze da virusebze aqtiurad moqmedi, Zlieri saSualeba.   
    vercxlis antimikrobuli moqmedebis farTo speqtri, umetes paTogenur 
mikroorganizmebis masTan mdgradobis uqonloba, dabali toqsikuroba, 
vercxlis alergiuli Tvisebebis Sesaxeb literaturaSi cnobebis uqonloba 
da, aseve, avadmyofebis mier misi kargi amtanoba – msoflios mraval 
qveyanaSi vercxlis mimarT gadidebul interess uwyobs xels.    
 

2.3.  RvinoSi mიკრომინარევების moxvedris ZiriTadi gzebi   
    yurZenSi mZime metalebi ZiriTadad niadagidan xvdebian, Tumca savaraudo 
dabinZurebis wyaro, SesaZloa iyos yurZnis Sesawamlad gamoyenebuli 
fungicidebi, Zlier dabinZurebuli atmosfero, an Rvinis fermentaciisas, 
dabinZurebuli safuarebis gamoyeneba.  
    wiTel da TeTr Rvinos Soris, arsebobs statistikurad mniSnelovani 
gansxvavebebi sxvadasxva elementebis Semcvelobis mixedviT. elementebis 
umetesoba wiTel RvinoSi ufro didi koncentraciiTa, vidre TeTr RvinoSi.   
    rogorc cnobilia, bunebrivi elementebi ewodeba imaT, romelTa 
koncentracia araa damokidebuli warmoebis ciklze, aramed damokidebulia 
imaze Tu, rogori raodenobiTaa is niadagSi da ramdenad xdeba vazis mier 
misi SeTviseba. Tanamedrove pirobebSi, RvinoSi moipoveba iseTi elementebi, 
romelTa wyaro,  rogorc bunebrivi, ise  SeiZleba anTropogenuri 

warmoSobis iyos [4]. am nivTierebaTa  koncentraciebi RvinoSi sxvadsxva 

faqtorzea damokidebuli. maTი aTviseba xdeba rogorc niadagidan, ise vazis 
fungicidebiT damuSavebis Sedegad da sawarmoo aRWurvilobebidan. 
magaliTad, rkinis Semcveloba nawilobriv bunebrivi da nawilobriv iseTi 
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wyaroebiTaa ganpirobebuli, rogorebic arian: sawarmoo aRWurviloba, 
rkinis konteinerebi da a.S.          
    tyvia, RvinoSi, ZiriTadad, fungicidebiT damuSavebis, daluquli 
konteinerebisa da dabinZurebuli atmosferuli haeris zemoqmedebis Sedegad 
xvdeba (magaliTad avtomanqanebis saval gzebTan axlos gaSenebuli venaxabi). 
RvinoSi am nivTierebis mcire raodenoba niadagidanac advilad SeiZleba 
moxvdes. kobalti, qromi, nikeli da vanadiumi, rogorc wesi, mcire 
koncentraciiT gvxvdeba RvinoSi da iTvleba, rom is, ZiriTadad, metalis 
konteinerebidan gadadis, vidre bunebrivi wyaroebidan. kadmiumi iTvleba, 
rom, ZiriTadad, dabinZurebuli haeridan SeiZleba moxvdes RvinoSi. mas, 
aseve, niadagSi akumulaciis unari gaaCnia.  
    kvlevebiT dadginda, rom yurZnis sxvadsxva nawilebi gansxvavebuli 
raodenobiT Seicaven mZime metalebs. magaliTad, Teissedre da sxv.,–mier [5]   
    Catarebuli kvlevebis mixedviT, rkinis koncentracia yurZnis TeslSi 352 
mkg/kg, kanSi 90 mkg/kg, rbilobSi ki, mxolod 3 mkg/kg udrida.   
    Tanamedrove samecniero literaturaSi bevri toqsikuri metalis 
Taviseburebis Seswavlis Sedegebi farTodaa gaSuqebuli [4,5,6,7,8].  
    zogierTi maTganisTvis dadgenilia adamianis organizmSi maTi Warbi 
raodenobis akumulaciiT gamowveuli uaryofiTi efeqtebi.  
    kadmiumi, tyvia, vercxliswyali da dariSxani, maRali riskis Semcvel 
toqsikur elementebs miekuTvneba da maTi SedarebiT mcire koncentraciasac 
SesaZloa Zlier toqsikuri gavlena hqondes adamianis janmrTelobaze. maSin, 
roca, iseTi elementebi, rogorebicaa, magaliTad, rkina, TuTia, spilenZi 
dabali riskis Semcveli metalebi arian da toqsikuri Tvisebebis 
gamosavlenad, organizmSi maTi didi koncentraciebis akumulaciaa saWiro.      
     evropis qveynebSi RvinoebSi am nivTierebaTa Semcvelobis zusti 
gansazRvrisa da kontrolis aucileblobaze aqtiurad daiwyes saubari mas 
Semdeg rac Jurnal Chemistry central-Si gamoqveynda Declan P. Naughton da Andrea 

Petroczi-is kvleva [6], romlis mixedviTac, umetesoba evropuli qveynebis 
Rvinoebisa, sul mcire, Svidi mZime metalis potenciurad saSiS dozebs 
Seicavdnen.  
    vinaidan, metalis ionebi monawileoben Jangva-aRdgeniT reaqciebSi, isini 
gavlenas axdenen Rvinis xarisxze. amasTan, am elementebs SeuZliaT adamianis 
janmrTelobaze gansxvavebuli xasiaTis gavlena moaxdinon.     
    magaliTad, Rvinoebis saSualebiT SesaZlebelia aucilebeli metalebis 
SeTviseba, xolo, normaze meti koncentraciiT miRebas, SeuZlia adamianze 
toqsikuri gavlena iqonios. amis Sedegad, Rvinis warmoebis procesSi, 
metaluri mikrominarevebis Semcvelobis kontrolis warmoeba mniSnelovan 
sakiTxs warmoadgens.   
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      III  kaxeTis regionSi Rrublebze aqtiuri zemoqmedebis  

                         Tanamedrove problemebi 

 

      3.1.   naleqebis xelovnuri momatebis da Rrublebze setyvis     
             sawinaaRmdego samuSaoebis ekologiuri problemebi 
    Rrublebze aqtiuri zemoqmedebis teqniligiebis realizaciisas garemos 
dabinZureba ganpirobebulia Semdegi faqtorebiT: 
    dasaTesi reagentis piroteqnikuri Sedgenilobis wvis produqtebiT 
atmosferuli haeris, niadagis zedapiris da wyalsatevebis wylis 
dabinZureba;  
    setyvis sawinaaRmdego nakeTobis CarCosa da pirovaznis TviTlikvidaciis 
produqtebiT niadagis zedapiris dabinZureba. 
    atmosferoSi setyvis RrublebSi dasaTesesad Sesatani reagentis (AgI) 
da mowyobilobis gasateni piroteqnikuri SenaerTebis wvis produqtebi,  
nawilobriv naleqebiT Camoirecxebian da xvdebian niadagSi da Ria 
wyalsatevebSi (daaxloebiT 80%), xolo nawilobriv (20%) rCebian 
atmosferoSi. es ukanaskneli haeris nakadebiT vrceldeba, ZiriTadad, 
gabatonebuli qarebis gavrcelebis mimarTulebiT da SeiZleba dasacavi 
raionebis sazRvrebs gareT iyvnen gamotanilni. 
    bunebriv garemoze mavne fizikuri zemoqmedebis faqtorebis ricxvs 
SeiZleba mivakuTvnoT meteorologiuri radiolokatorebisa da 
radiosadgurebis eleqtromagnituri gamosxivebebi da, aseve, gverdiTi 
efeqtebi, rogoric aris dasacavi da qarzurga teritoriebze naleqebis 
reJimis winaswarganuzraxveli cvlibebi. 
    amrigad, rogorc Cans, garemos dabinZurebis kontrolis saqmianobaSi, 
intensiuri setyvis sawinaaRmdego zemoqmedebis raionebSi, mZime metalebis 
(PbI2, AgI) safuZvelze damzadebuli, sxvadasxva makristalizebeli 
reagentebis RrublebSi daTesviT, bunebrivi garemos dabinZurebis Sedegebis 
kvleva aqtualur mniSvnelobas iZens. 
    ukve kargadaa gacnobierebuli, rom adamianis sameurneo moRvaweobis 
Sedegebis zemoqmedebiT amindi mizanmimarTulad icvleba. mecnierebma, 
romlebmac aTeuli wlebis ganmavlobaSi dedamiwis atmosferos 
mdgomareobis Seswavlas miuZRvnes Tavisi Sromebi, amindze gamiznuli 
zemoqmedebis gzebis kvlevas dauTmes didi Zalisxmeva.  
    mTel msoflioSi, amindze aqtiuri zemoqmedebis ganxriT warmoebuli  
samuSaoebi SeiZleba davyoT eqvs ZiriTad kategoriebad:  
    - wvimisa da Tovlis xelovnuri gamowvevis mizniT warmoebuli 
eqsperimentebi;  
    - Rrublebze setyvis sawinaaRmdego aqtiuri zemoqmedeba;  
    - elWeqis acileba;  
    - qariSxlebis sawinaaRmdego moqmedebebi;  
    - nislis gafantva da, adamianis daufiqrebeli moqmedebiT gamowveuli, 
amindis movlenebze zemoqmedeba.  
    amasTan, naleqebze zemoqmedebis programa amindis movlenebze aqtiuri 
zemoqmedebis programebis Semadgenel nawils warmoadgens. is or mizans 
iTvaliswinebs: naleqebis momatebasa da maT gadanawilebas. 
    kvlevebis Sedegad, rig qveyanaSi damuSavebulia sxvadasaxva 
mowyobiloba da teqnologia zegacivebul RrublebSi yinul-warmomqmneli 
birTvebis Sesatanad.  



16 

 

    mravali eqsperimenti iqna Sesrulebuli imisTvis, rom Rrublebze 
zemoqmedebiT wvimis, Tovlis da setyvis mosvlis raodenobis Secvlis 
SesaZlebloba daedginaT.  
    bevr qveyanaSi, RrublebSi yinulwarmomqmneli birTvebis daTesva 
farTod gamoiyeneba ufro sawarmoo, vidre kvlevis mizniT.  
    aseTi programebi, rogorc wesi, xorcieldeba im rwmeniT, rom am gziT  
SesaZlebelia naleqebis gazrda soflis meurneobisaTvis saWiro 
raodenobiT,  gvalvis efeqtebis Semsubuqeba an mcenareulobaze setyviT 
miyenebuli zaralis Semcireba.   
    eWvs ar iwvevs, rom SesaZlebelia zegacivebuli Rrublebis gardaqmna 
yinulis kristalebad da maTi gafantva, Tumca yovelTvis araa SesaZlebeli 
zustad dadgindes iqna Tu ara miRweuli mosalodneli efeqti.   
    rogorc cnobilia, atmosferul naleqebs drosa da sivrceSi gaaCniaT 
mniSvnelovani rxevebi, romelTa fonze aqtiuri zemoqmedebis Sedegad maTi 
cvlilebebis Sefasebebi sakmad rTul amocanas warmoadgens.   
    didi mniSvneloba aqvT ekologiuri Sedegebis prognozis sakiTxebs 
raionebSi, sadac sacdeli teritoriidan SedarebiT axlo manZilze 
mimdebare mezobeli regionebi mdebareoben. rig SemTxvevaSi gaZnelebulia 
sakvlevi teritoriis yoveli punqtis bunebrivi garemos mdgomareobis 
winaswarmetyveleba. magram prognozi mTlianad regionisTvis saSualebas 
iZleva Sefasdes bunebrivi garemos SesaZlo cvlilebebi, maT Soris iqac, 
sadac bunebrivi garemos dabinZurebis mdgomareobis prognozi ar warmoebs.    
    amrigad, naleqebis xelovnuri momatebis an setyvis sawinaaRmdego 
miznebiT Rrublebze aqtiuri zemoqmedebis negatiuri Sedegebi 
dakavSirebulia, umTavresad:   
- naleqebisa da garemos damabinZurebeli reagentebis SesaZlo 
gadanawilebasTan xelovnuri zemoqmedebis raionebis mimdebare 
teritoriebze;    
   - aqtiuri zemoqmedebis raionebSi ekologiuri safrTxis problemebTan;  
   - mZime metalebis (PbI2, AgI) safuZvelze damzadebuli makristalizebeli 
reagentebis gamoyenebisas, samuSao raionebis bunebrivi garemos 
dabinZurebisa da mavne mikrominarevebis dagrovebis problemasTan. 
    zemomotanili sakiTxebis monitoringis damuSavebisas, aucilebelia 
iseTi meteorologiuri elementis gaTvaliswineba, rogoricaa qaris 
mimarTuleba. aqedan gamomdinare, kaxeTis regionis udidesi qalaqebis: 
Telavis, gurjaanisa da sagarejos damaxasiaTebeli qarebis vardis sqemebi 
gvaqvs damuSavebuli (nax.1, 2, 3).  
    mocemul sqemebze samkuTxedebiT datanilia rekomendirebuli garemos 
ekologiuri monitoringis wertilebi.     
     mocemul naxazebze qarebis saSualo mravalwliuri  mimarTulebebi 
procentebSi da gabatonebili da umcireci albaTobis mqone qarebis 
mimarTulebiT SerCeuli ekologiuri monitoringis wertilebia datanili.  
    aRniSnuli midgoma aqtiuri zemoqmedebis ekologiuri Sedegebis 
aRricxvis saSualebas iZleva. 
     RrublebSi aqtiuri zemoqmedebis reagentebis mravalwliuri SetaniT 
gamowveuli garemos dabinZurebis Sedegebis kvlevis monacemebiT [1], 
wyalsatevebSi maTi dagrovebis Taviseburebebia gamovlenil 
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             naxazi 1. Telavis qarTa vardi da mikrominarevebis  
                        monitoringis punqtebi (Stili – 23%)  
 

            
            naxazi 2. gurjaanis qarTa vardi da mikrominarevTa  
                        monitoringis punqtebi (Stili – 8%)  
 

 
        naxazi 3. sagarejos qarTa vardi da mikrominarevTa  
                monitoringis punqtebi (Stili – 18%)  
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    dadgenilia, rom reagentis saxiT tyviis iodidis (PbI2) gamoyenebis 
periodebSi, Ria wyalsacavebSi tyviis dagroveba sezonidan sezonamde      
2mkg/l Seadgenda. raionebSi, sadac mimdinareobda am nivTierebis 
mravalwliuri gamoyeneba, tyviiT SedarebiT maRali donis garemos 
dabinZurebaa dafiqsirebuli.  

    zemoaRniSnuli saSualebas gvaZlevs vilaparakoT am Temis aqtualobaze, 
mis mniSvnelovan mecnierul da praqtikul Rirebulebaze.      
    am kuTxiT mniSvnelovania ganisazRvros, Tu ra mdgomareobaa 
saqarTvelos sinamdvileSi. 
    rogorc wesi, Rrublebze aqtiuri zemoqmedebis procesSi ramodenime 
kilogrami reagenti ixarjeba, ris Sedegadac SeiZleba bunebriv garemoSi 
mavne minarevebis SesamCnevi dagroveba miviRoT. amis gamo aucilebelia 
Sesatani reagentebis raodenobis Semcireba, an maTi ekologiurad naklbad 
mavne reagentebze Secvla.   
    rogorc mecnier-mkvlevarebi irwmunebian [1], Rrublebze aqtiuri 
zemoqmedebis mizniT, iodovani tyviidan iodovani vercxlis reagentebze 
gadasvliT, sacdeli teritoriis garemos miwispira obieqtebSi vercxlis 
dagroveba ar SeiniSneboda. ufro metic, 2% vercxlis safuZvelze 
damzadebul yinulwarmomqvnel Sedgenilibaze gadasvlis Sedegad 
wyalsatevebSi tyviidan TviTgasufTavebis procesebis gaZliereba 
SeiniSneboda.  
    meore mxriv, iodovani vercxlis generatorebis xangrZlivi muSaobisas, 
maT irgvliv AgI-is iseTi koncentraciebis dagrovebaa SesaZlebeli [2], 
romelTa Sedegad mcenareulobis, mikrobebis daRupvisa da mutaciis 
procesebia SesaZlebeli.   
       
      3.2. Rrublebze aqtiuri zemoqmedebis negatiuri ekologiuri     
                  efeqtebis Sefasebis sakiTxebisTvis 
    garkveuli arealis farglebSi cocxal organizmTa raodenoba (biomasa) 
da ganawileba damokidebulia maTi arsebobisaTvis aucilebel abiotur 
faqtorTa minimumze. magaliTad, sxvadasva liTonuri elementebi aqtiurad 
monawileoben bioqimiur procesebSi da maTi deficiti an siWarbe erTnairad 
uaryofiTad moqmedeben bunebriv garemoze. amrigad, misi normaluri  

funqcionirebisaTvis mZime liTonebs, mikroelementebsa da biomineralebs 
Soris garkveuli balansis dacvaa saWiro. aRsaniSnavia, rom am balansis 
darRvevis aRmoCena sakmaod gaZnelebulia da mis dasadgenad specialuri 
monitoringis warmoeba aris aucilebeli.  
    rogorc avRniSneT, Rrublebze aqtiuri zemoqmedebis mizniT iodovani 
tyviis da iodovani vercxlis Semcveli reagentebi gamoiyeneba. atmosferoSi 
moxvedris Semdeg es nivTierebebi naleqebiT qvefenil zedapirze 
Camoirecxebian, riTac dedamiwis qvefenili zedapiris  dabinZurebis da 
gaudabnoebis procesebs uwyoben xels. xolo, amiT ki, ekologiurad sufTa 
soflis meurneobis sasursaTo produqtebis, maT Soris Rvinis, warmoeba 
izRudeba. 
    amis gamo Rrublebze aqtiuri zemoqmedebis efeqturobis Sefasebisas 
aucilebelia aRniSnuli negatiuri efeqtebis gaTvaliswineba. amisTvis 
saWiroa bunebrivi garemos da mcenareulobis kompleqsuri ekologiuri 
monitoringis utyuari monacemebi viqonioT. amaSi igulisxmeva, zemoqmedebis 
raionebSi bunebrivi garemos sxvadasxva komponentebis obieqtebis da 
biocenozis, drosa da sivrceSi SeTanxmebuli monitoringis erToblioba 
prioritetuli mavne minarevTa Semcvelobaze.   
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    amJamad hidrometeorologiis institutSi, Cvens mier, sakmaod kargadaa 
damuSavebuli bunebrivi garemos intensiuri dabinZurebis raionebSi 
kompleqsuri monitoringis meTodebi [10]. erT-erTi maTgani atmosferul 
naleqebSi mineraluri nivTierebaTa da metaluri mikrominarevebis kvlevas 
iTvaliswinebs. aRniSnuli monitoringis SedegebiT, Rrublebze aqtiuri 
zemoqmedebis negatiuri ekologiuri efeqtebis, maT Soris, atmosferuli 
haeris da dedamiwis qvefenili zedapiris dabinZurebaSi maTi wvlilis 
Sesaxeb SeiZleba msjeloba. 
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 IV  Rrublebze aqtiuri zemoqmedebis da gaudabnoebis niSnebis    

     mqone regionebSi garemos teqnogenuri datvirTvis Sefasebis     

     kompleqsuri ekologiuri monitoringis meTodi 

    

    4.1. mikrominarevebiT garemos teqnogenuri datvirTvis monitoringisa            
                    da Sefasebis kompleqsuri meTodi    

    garemos mdgomareobaze Tavisi uaryofiTi Sedegebis TvalsaCinoebisa da 
uSualo gamomJRavnebis gamo, sazogadoebis mxedvelobis areSi ekologiuri 
safrTxis iseTi elementebi gvxvdeba, rogorebicaa smogi da mJaviani wvimebi. 
msoflioSi ekologiuri daZabulobis am faqtorebis mimarT yuradReba sul 
ufro matulobs da mraval qveyanaSi SemuSavebulia mJaviani naleqebis 
monitoringis programebi. 
    garemoze mJaviani wvimebis negatiuri zemoqmedebis sruli suraTi jer 
kidev ar aris bolomde Seswavlili, magram ukve naTelia, rom mis rigSia 
iseTi movlenebi, rogoricaa: niadagis damlaSeba; niadagidan 
mcenareulobisaTvis saWiro sakvebi nivTierebebis gamotutva; niadagidan misi 
mastabilizebeli agentebis gamoyvana; niadagSi mZime liTonebis Semcvelobis 
toqsikur donemde momateba da sxv. [20, 23, 24]. 
     garemos dabinZurebis es, jerjerobiT, regionuli problema SedarebiT 
ufro martivia da, xSirad, mkacrad mizanmimarTul praqtikul gadaWras 
eqvemdebareba.     
    gacilebiT mniSvnelovnad miiCneva danarCeni anTropogenuri warmoSobis 
abioturi nivTierebaTa nakadebis biosferoSi TandaTanobiTi SeRwevis 
grZelvadiani Sedegebis aRricxvis aucilebloba. aseTi nivTierebebiT 
biosferos datvirTvis niSnebi naklebad aris TvalsaCino da zogjer 
zomieradac ki gamoiyureba. magram maTi uaryofiTi zemoqmedeba ufro 
grZelvadiani da globaluria Tavisi masStabebiT. amiT maT dedamiwis mTeli 
cocxali arsebebisaTvis moaqvT saSiSroeba ukiduresad ganusazRvreli 
SedegebiT. 
    miuxedavad imisa, rom Tavisi biomasiT kacobrioba, rogorc biologiuri 
saxeoba, planetis cocxal nivTierebaTa procentis meaTased nawils 
Seadgens, igi ramdenime aTasjer met narCenebs warmoqmnis, vidre Cveni 
planetis mTeli biosfero. amasTan, isini yovel 15 wlis ganmalobaSi orjer 
matebiT xasiaTdebian. am eqsponencialurad mzardi samrewvelo narCenebis 
nakadebis zemoqmedebis Sedegad, istoriulad damyarebuli bunebrivi 
ciklebi da evoluciurad Camoyalibebuli sxvadasxva nivTierebaTa 
biogenuri dinebebi seriozul rRvevas ganicdian.  
    amis erT-erTi mniSvnelovani Sedegia gaudabnoebis xelSemwyobi 
pirobebis, maT Soris: sasoflo-sameurneo savargulebis degradaciis; 
sakvlevi teritoriebis hidrologiuri reJimis Secvlis; wyaldidobebisa da 
gvalvianobis perioduli ganmeoradobaTa SesamCnevi mateba. 
    gaeros programaSi bunebrivi garemos Sesaxeb (United Nations Environment   

Programme) miTiTebulia, rom garemos dabinZurebis monitoringi unda 
daiwyos kritikuli jgufis nivTierebebidan –bunebrivi garemos stresis 
indikatorebidan, romelTa rigSi mZime metalebis mikrominarevebi 
moiazrebian. aseTebis ricxvSi dasaxelebulia iseTi nivTierebebi, 
rogorebicaa biosferos prioritetuli damabinZurebeli nivTierebebi, 
romelTa momateba bunebriv garemos obieqtebSi pirdapir cxovelTa da 
adamianTa sicocxlisaTvis safrTxeze miuTiTebs. 
    saprognozo gaangariSebebi gviCveneben, rom samrewvelo da 
avtotransportis gamonabolqvTa arsebuli tendenciebis SenarCunebisas 2025 
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wlebisTvis garemos dabinZureba moimatebs: rkiniT - 2-jer; tyviiT – 10-jer; 
vercxliswyliT – 100-jer; dariSxniT – 250-jer. es da sxva ekologiuri 
xasiaTis monacemebi gviCveneben, rom pirvelyoflurma momxmareblurma 
damokidebulebam bunebriv garemosTan, biosfero ukiduresad saSiS zRvarTan 
miiyvana, romlis iqiT misi Semdgomi  ganviTareba SesaZlebelia mxolod 
gonivruli moqmedebis Sedegad [21].  
    amis magaliTia saqarTveloSi, kerZod kaxeTSi, dawyebuli me-18 
saukunidan, tyeebis gacxovelebuli mospobisa da me XX saukunis 
dasawyisidan garemoze anTropogenuri zemoqmedebis Sedegad landSaftis 
mkveTri cvlileba, ramac gaudabnoebis pirobebis mqone raionis Camoyalibeba 
gamoiwvia. rogorc akademikosi T.daviTaia miiCnevda, aRniSnuli raionebis 
Camoyalibebam kaxeTSi iseTi saSiSi meteorologiuri movlenebis 
gaaqtiureba gamoiwvia, rogoricaa setyvianoba da gvalva [26]. 
    amJamad mdgomareobis kontrolis qveS moqcevisa da prevenciuli zomebis 
SemuSavebis mizniT, pirvel rigSi, migvaCnia aucileblad  gansaxilvel 
regionSi garemos kompleqsuri ekologiuri monitoringis warmoeba.  
    cnobilia, rom atmosferuli naleqebis mineralizaciisa da liTonuri 
mikrominarevebis kvleviT samrewvelo gamonabolqvebis makromasStabur, 
transsasazRvro gadatanaze da atmosferuli haerisa da dedamiwis 
zedapiris dabinZurebaSi maTi wvlilis Sefasebaze SeiZleba msjeloba [20]. 

    amisaTvis Cvens mier SemuSavebuli atmosferuli naleqebis 
mineralizaciisa da liTonuri mikrominarevebis Semcvelobis kvlevis 
meTodebze gvinda gavamaxviloT yuradReba [10,21,25,26]. 

    saqarTveloSi atmosferuli naleqebis mineralizaciaze dakvirvebebs 
daaxloebiT 50 welze meti istoria gaaCnia. miRebuli monacemebi 
gamoyenebulia kavkasiis teritoriaze mosul naleqebSi mineralur 
nivTierebaTa koncentraciebis ganawilebis dasadgenad da rigi 
mniSvnelovani kvlevebis Casatareblad [20,21]. magram, aRniSnuli 
dakvirvebebis masalebi saSualebas ar iZleva uSualod ganvsazRvroT 
atmosferodan dedamiwis zedapirze Camorecxili mineralur nivTierebaTa 
raodenoba. es gaxda SesaZlebeli mxolod Cvens mier amis saangariSo 
formulis miRebis Semdeg, romelic saSualebas iZleva, atmosferuli 
naleqebis raodenobisa (H mm) da maTSi mineraluri nivTierebaTa 
koncentraciebis mniSvnelobebiT (q mg/l), atmosferodan miwis zedapirze am 
nivTierebaTa Camorecxili raodenobis (M t/km2 weliwadSi) gaangariSebisa 
[10]: 

                                             M = qH·10-3 t/km2   
    cxr.4.1-Si mocemuli formulis daxmarebiT gaangariSebuli saqarTvelos 
sxvadasxva raionSi dedamiwis qvefenil zedapirze naleqebiT Camorecxili 
mineraluri nivTierebaTa saSualo mravalwliuri raodenobebia 
warmodgenili.                                                                               
cxrili 4.1. saqarTvelos sxvadasxva raionSi miwis zedapirze Camorecxili 
mineraluri nivTierebaTa raodenoba 

Punqtebi 
         nivTierebebi, t/km2wl 

SO4
2- Cl- HCO3

- Na+ i 

abasTumani 4.8 1.4 6.1 1.2 18.2 
Gudauri 6.9 2.2 11.1 1.2 29.7 
Tbilisi 6.6 1.5 6.7 1.1 22.0 
Caqvi 14.1 7.2 13.1 3.7 49.6 
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    rogorc cxrilidan irkveva, saqarTvelos teritoriaze atmosferuli ha-
eris nakadis saSualebiT Zalze didi raodenobis sxvadasxva mineraluri 
nivTiereba gadaitaneba da ileqeba miwis zedapirze. garda amisa, dadgenilia, 
rom am nivTierebaTa aRniSnulze aranaklebi raodenoba ileqeba dedamiwaze 
gravitaciuli Zalis moqmedebiT (mSrali daleqva) [20], rac cxr.4.1-Si war-
modgenil suraTs ufro amZafrebs. saqarTvelos teritoriis sxvadasxva rai-
onebSi mosul naleqebSi Cvens mier 20 wlis ganmavlobaSi, mineralizaciis 
garda, liTonuri mikrominarevebis Semcvelobaa gansazRvruli. amisaTvis 
specialurad iqna SemuSavebuli da dapatentebuli meTodebi, romlebic am 
minarevTa atomur-absorbciul gansazRvras iTvaliswinebs [19]. maTSi mikromi-
narevTa swrafi da efeqturi gansazRvrisaTvis xelatswarmomqmneli boWkova-
ni sorbentiPPoliorgs 7M gamoiyeneba.  
    qvemoT cxr.4.2-Si kaxeTis regionSi Tbilsa da civ sezonebSi mosul 
naleqebSi sakvlevi mikrominarevebis koncentraciebi da atmosferodan 
Camorecxili saSualo wliuri woniTi sidideebia mocemuli.                                                                                                                                     
cxrili 4.2.kaxeTis regionis atmosferul naleqebSi mikrominarevebis 
Semcveloba da qvefenil zedapirze maTi Camorecxili raodenoba   

          
punqti 

naleqebis 
saxeoba 

Mmikroelementebi, mg/l; kg/km2    
Cd Zn Cu Pb 

gurjaani 
wvima 

0.61 
488 

0.75 
600 

0.70 
560 

0.94 
752 

Tovli 
0.08 
64 

0.05 
40 

0.02 
16 

0.04 
32 

sagarejo 
wvima 

0.31 
248 

0.75 
600 

0.75 
600 

0.47 
376 

Tovli 
0.002 
2,0 

0.004 
3,0 

0.03 
24 

0.05 
40 

 

    rogorc cxr.4.2-idan Cans, gansaxilvel regionSi liTonuri minarevebis 
koncentraciebi naleqTa saxeobebis mixedviT mkveTrad gansxvavdebian 
erTmaneTisagan. wvimis wyalSi maTi koncentraciebi, saSualod, daaxloebiT 
erTi rigiT metia, vidre Tovlis sinjebSi, rac meteorologiuri pirobebiT 
aris gamowveuli. garda amisa, am elementebis sakmaod didi nawili ileqeba 
miwis wedapirze, gansakuTrebiT, wvimian amindebSi. 
    mecnierebisa da praqtikosebis did interess iwvevs sakvlev regionSi 
miRebuli sasoflo sameurneo produqtebSi aRniSnuli liTonebis 
mikrominarevebis Semcveloba.  
    am sakiTxis Seswavlis mizniT saqarTvelos sxvadasxva regionSi, maT 
Soris gurjaanis raionSi, mosul xilsa da bostneulSi mZime liTonebis 
Semcvelobis kvleva iqna Catarebuli.  
    miRebuli Sedegebis zogierTi monacemebi cxr.4..3-Sia warmodgenili.  
cxrili 4.3. mZime liTonebis Semcveloba gurjaanis raionSi mosul xilsa  
       da bostneulSi 

produqti 
Mmikroelementebi, mg/kg 
Cd Zn Cu Pb 

yurZeni 0.001 13.3 13.8 0.45 
vaSli – 12.8 4.5 0.30 

msxali – 12.3 3.9 0.25 

pomidori – 12.2 8.8 0.52 
badrijani 0.008 12.3 7.2 0.49 
kombosto – 12.1 8.9 – 
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    Tu gaviTvaliswinebT, rom samedicino-biologiuri moTxovnebis mixedviT 
aRniSnul produqtebSi am elementebis koncentraciebi gansazRvruli iyo 
mniSvnelobebiT: Cd -0.03; Zn - 10.0; Cu - 5.0 da Pb - 0.4-0.5 mg/kg, sakvlevi 
produqtebis ekologiri sisufTavis sakiTxi problemurad gamoiyureba.     
 

 4.2. Cvens mier SemuSavebuli garemos damabinZurebeli liTonuri     
      mikrominarevebis gansazRvris atomur-absorciuli meTodi 
    bunebrivi garemos damabinZurebel minarevTa Sedgenilobisa da 
koncentraciebis Sesaxeb zusti informaciis misaRebad, maTi cvlilebebis 
mizezebis gamovlenisa da prognozirebis damuSavebis mizniT da sx., saWiroa 
gvqondes analizis sruli meTodi.  
    amJamad nivTierebis Sedgenilobis gansazRvris sxvadasxva meTodebs 
Soris atomur-absorbciuli speqtrometruli analizis meTods uWiravs 
mniSvnelovani adgili. misi saSualebiT SesaZlebelia sxvadasxva 
Sedgenilobis da warmoSobis obieqtebSi nivTierebaTa farTo wris 
pirdapiri gansazRvra da drois mcire monakveTSi mikrominarevTa 
Sedgenilobaze operatiuli informaciis miReba [10].    
    bunebriv garemoSi metalebis determinaciisTvis arsebul ramodenime 
meTods Soris, atomuri speqtrometria yvelaze swrafi da sensitiuria.  
    am meTodis gamoyenebiT bunebrivi garemos damabinZurebeli metalebis 
umetesoba Cvens mier ukve sakmaod kargadaa Seswavlili.  
    bunebrivi garemos komponentebSi teqnogenuri warmoSobis liTonuri 
mikrominarevebis Semcvelobis codnis didma aucileblobam misi kvlevis 
meTodebis Seqmna ganapiroba [10,20,21].  
    amasTan dakavSirebiT, iqna SemuSavebuli aRniSnuli sakiTxis kvlevis 
metad mgrZnobiare meTodi, romelic, pirvel rigSi, iTvaliswinebs, rogorc 
gansazRvris sizustisa da mgrZnobiarobis amaRlebas, ise garemos 
dabinZurebis monitoringis praqtikaSi misi martivad gamoyenebas. 
    aRniSnulis gaTvaliswinebiT, Cvens mier iqna SemuSavebuli atomur-
absorbciuli meTodi [9,19].  
    unda SevniSnoT, rom liTonuri mikrominarevebis Semcveloba garemos 
obieqtebis sinjebSi, xSirad, Zalian mcire mniSvnelobebiT ganisazRvreba 
(daaxloebiT, 10-4 mkg). amasTan, TviTon saanalizo sinjebis sidideebic mcire 
zomisaa, romelic ramdenime miligramidan - miligramis aseul nawils 
Seadgens. es garemoeba sinjis qimiuri Sedgenilobis gansazRvrisas 
damatebiT siZneleebs qmnis, vinaidan aseT SemTxvevebSi qimiuri analizis 
Cveulebrivi meTodebi araefeqturi arian.         
    rogorc aRniSnulia, analizis maRali sizustiT Catareba moiTxovs 
winaswar operaciebs fonis gavlenis asacileblad. am mizniT saanalizo 
nimuSebis qimiuri damuSavebis meTodebis gamoyenebaa saWiro, romlebic 
winaswar koncentrirebasa da ZiriTadi komponentebidan mcire elementTa 
kvalis mocilebas moicaven. 
    dReisaTvis SemuSavebulia elementTa koncentrirebis rigi meTodi 
xelats sorbentebis gamoyenebiT, romlebic sul ufro met gamoyenebas 
pouloben bunebrivi garemos dabinZurebis kvlevis praqtikaSi [21,22]. 
    aRsaniSnavia, rom sorbciuli koncentrirebisa da dayofis mizniT 
gamoyenebuli praqtikuli midgomebi sakmaod martivebad xasiaTdebian da, 
ionTa cvlis meTodebSi xmarebuli, koncentrirebisa da dayofis xerxebis 
msgavsni arian. amasTan, am operaciebis Sesrulebis xarisxi mniSvnelovnadaa 
damokidebuli sorbentis swor SerCevaze, mis momzadebaze gamosayeneblad, 
samuSaos Sesrulebis xerxebisa da procesebis msvlelobis pirobebis 
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SerCevaze da, aseve, elementTa koncentrirebisa da dayofis Semdeg maTi 
gansazRvris meTodebze. rig SemTxvevaSi mikroelementebis jgufuri 
koncentrirebis amocana ismeva, maTi makrokomponentebidan gamoyofiT. 
amasTan, ukanasknel process mTlianad an nawilobriv asruleben imaze 
damokidebulebiT, Tu rogori meTodi aris navaraudevi koncentrirebuli 
mikroelementebis gansazRvris mizniT.ю 
    vinaidan xelatws sorbentebs SeuZliaT urTierTqmedeba ramodenime an 
mraval qimiur elementebTan, sxvadasxva elementebis koncentrirebisa da 
dayofis mizniT ixmareba erTi da igive sorbenti. xelats sorbentze 
mikroelementebis koncentrirebis Sendeg maTi gansazRvra sxvsdasxva 
meTodebiT aris SesaZlebeli, maT Soris, atomur-absorbciuliT. 
    zemoaRniSnulidan gamomdinare, Cvens mier damuSavebuli meTodi miznad 
isaxavs bunebrivi garemos obieqtebis sinjebSi mZime toqsikuri liTonTa 
minarevebis, maT Soris: kadmiumis, TuTiis, spilenZisa da tyviis gamoyofas 
xelats boWkovani sorbentis POLIORGS-VII M-is gamoyenebiT da Semdeg maT 
gansazRvras atomur-absorbciuli meTodiT.               
    amasTan, Cvens mier, kvlevis Sedegebis gaumjobesebisa da suzustis amaR-
lebis mizniT, sakvlev sinjebSi mikroelementebis koncentrirebisaTvis yvi-
Teli feris xelatswarmomqmneli boWkovani sorbenti Poliorgs 7M gamoiyeneba, 
romelic Seicavs amidoqsilis jgufs da poliakrilnitrolis boWkos fuZe-
zea damzadebuli. aRniSnul meTodSi mikroelementebis – Cd, Zn, Cu, Pb gamo-
yofa, pH-is –8 mniSvnelobaze, R – 98-100% Seadgens, maTi gansazRvra ki, atom-
ur-absorbciuli speqtrometriis meTodebiT warmoebda [18,19]. sorbentis Se-
saZlo minarevebisagan gasufTavebis procesebis Semdeg, mikroelementebiT 
datvirTuli sorbenti Tavsdeba azotmJavaSi, ris Semdeg is amoiReba iqidan, 
xolo eluentSi ki, xdeba mikroelementebis gansazRvra. gansazRvris optima-
luri pirobebi cxr. 4.4 mocemuli.  
    sorbentSi sakvlevi elementebis mikrominarevebis SesaZlo arsebobis  
gaTvaliswinebis mizniT, uqmi cda tardeba, romelic “sufTa” boWkovani 
sorbentis calke analizs iTvaliswinebs. 
 
cxrili 4.4. mikroelementebis gansazRvris optimaluri pirobebi 
    parametrebi                  Mikroelementebi 

     Cd             Zn            Cu           Pb 
talRis sigrZe, nm   228,8      218,19      324,8     283,3 
xvrelis sigane, nm     2        1      0,7     0,5 
ali             Aacetilen – haeri 
lentis gadaadgilebis 
siCqare, mm/wT 

240 240 240 240  

     

    zemoganxiluli meTodi Cvens mieraa damuSavebuli da igi maRali 
SedegianobiT gamoirCeva [19]. amasTan, meTodis maqsimaluri cdomileba   10-
15% -s ar aRemateba.                           
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daskvna 

    mocemuli kvlevis Sedegebi saSualebas gvaZleven davaskvnaT, rom 
setyvis sawinaaRmdego mizniT aqtiuri zemoqmedeba grova-wvimis Rrublebze 
SeiZleba garemos dabinZurebis wyarod mogvevlinos. 
    naSromSi miRebul Sedegebs mniSvnelovani ekonomikuri da socialuri 
Rirebuleba gaaCniT. isini SeiZleba gamoyenebuli iqnen bunebrivi garemos 
dabinZurebis donis marTvis problemebisa da bunebrivi garemos 
dabinZurebis etapobrivad Semcirebis programebis damuSavebisas. maTi 
gamoyeneba, agreTve, sasargeblo iqneba garemosdacviTi RonisZiebebis 
efeqturobis Sefasebebisas.    
    da bolos, Sesrulebuli kompleqsuri gamokvleva saSualebas gvaZlevs 
kidev erTxel davaskvnaT, rom garemos dabinZureba aris erT-erTi 
mniSvnelovani gaudabnoebis xelSemwyobi faqtori, romlis monitoringis 
Catareba aucilebelia gansakuTrebiT saqarTvelos gvalvian raionebSi. am 
monitoringis mimarT SemoTavazebuli midgoma iZleva yvelaze ufro karg 
Sedegebs garemos abioturi faqtorebis ekologiuri mdgomareobis 
Sesafaseblad. amasTan, rogorc naCvenebia, aRniSnul sakiTxSi mniSvnelovani 
roli atmosferul haers eniWeba, vinaidan mas ekuTvnis prioriteti 
sistemaSi ”atmosfero – qvefenili zedapiri – mcenareuloba – adamiani” 
nivTierebaTa efeqtur gadatanaSi. 
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