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proeqtis arsi: damuSavdes meTodi, romelic Seicavs bunebrivi 

wyalsacaveebis siRrmeebidan gogirwyalbadisa da sxva marilebiT 

gamdidrebuli wylis amowevis sistemas zedapirze wylisgan 

gogirdwyalbadis gamoyofiT gogirdwyaladis Semdgomi disocia-

ciis mizniT. 2 ilustracia. 

  

Savi zRvis gogirdwyalbadis problema Seicavs ekologiur 

problemas, rac zRvis florisa da faunis ganadgurebasa da zRvis 

zedapirze gogirdwyalbadis aalebasTanaa dakavSirebuli. igi aseve 

mniSvnelovania ekonomikis ganviTarebisaTvis da wyalbadis energetikis 

ganviTarebas emsaxureba. es ori problema erTmaneTs mWidrod ukavSirdeba 

da kompleqsur gadawyvetas moiTxovs. 

gasuli saukunis 80-iani wlebis dasawyisSi msoflio sazogadoeba 

im daskvnamde mivida, rom Cvens Cveulebriv yofas, ekologiuri krizisis 

gamo, realuri saSiSroeba emuqreba da gadaidga pirveli nabijebi 

ekologiuri problemebis (e.w. saerTo sargeblobis resursebis) 

gadawyvetis saerTaSoriso meqanizmebis Seqmnis mizniT. biosferoSi 

globaluri uaryofiTi cvlilebebis winaaRmdeg Sesabamisi proeqtebis 

ganxorcielebisaTvis 1991 wels Seiqmna specialuri struqtura — Global 

Environment Facility (GEF). jer kidev 1972 wels rio-de- Janeiros konferenciam 

miiRo mTeli rigi konvenciebisa, romlebic Zalze mniSvnelovani gaxda 

msoflios winaSe arsebuli ekologiuri problemebis gadasawyvetad. am 

dokumentebs Savi zRvis auzis qveynebmac moaweres xeli. maT mier aseve 

xelmowerilia buqarestis konvencia Savi zRvis gaWuWyianebisagan dacvis 

Sesaxeb, odesis deklaracia da sxv. Savi zRvis ekologiuri programis  

(BSEP) Sedegad Seiqmna ori mniSvnelovani da konkretuli dokumenti `Savi 

zRvis transsasazRvro diagnostikuri analizi~ da `Savi zRvis 

reabilitaciisa da dacvis strategiuli gegma~. 1996 wels xelmowerili 

gegmis Tanaxmad, Savi zRvispira qveynebma ikisres valdebuleba Savi zRvis 

dacvisa da aRdgenis zogadi strategiis SemuSavebisa da zRvisa da 

sanapiro zolis resursebis marTvisa uaxloesi 20 wlis ganmavlobaSi.  

samwuxarod, aRebuli valdebuleba arc erTma saxelmwifom ar 

Seasrula. ar Sesrulda aseve buqarestis konvenciis moTxovna stambulis 
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komisiis da masTan arsebuli sakonsultacio jgufis Camoyalibebis 

Sesaxeb. ver Seiqmna Savi zRvis ekofondi, ris gamoc Savi zRvis 

gadarCenis buqarestisa da odesis deklaraciebis farTomasStabi-ani 

gegmebi qaRaldze darCa. piriqiT, situacia mkveTrad gauaresda da Savi 

zRvis gadarCenisa da aRdgenis problemebi sanapiro zolis qveynebis 

amarad darCa.  

rogorc ekonomikuri prognozebi cxadyofs, XXI saukunis 50-iani 

wlebisTvis moxmarebuli energia 15-jer gaizrdeba XX saukunis bolos 

arsebul moxmarebasTan SedarebiT da saWiro gaxdeba planetis Txevadi 

da bunebrivi airis maragis daaxloebiT 80 %-is gamoyeneba. 2100 wlisaTvis 

ki energiis jamuri moxmareba 2-jer gadaaWarbebs ekonomikurad 

xelSesaxeb bunebrivi resursebis amJamad aresebul Sefasebebs. amdenad, 

dRes energiis alternatiuli wyaroebis Zieba energetikis ZiriTad 

amocanas warmoadgens.    

bolo aTwleulma savsebiT naTeli gaxada, rom Tanamedrove 

energetikisa da transportis Semdgom intensiur ganviTarebas kacobrioba 

msxvilmasStabian ekologiur krizisamde mihyavs. saTbobis maragebis 

swrafi Semcireba industriulad ganviTarebul qveynebs atomuri 

energoblokebis gafarToebas aiZulebs, rac maTi eqspluataciis 

saSiSroebas sul ufro da ufro metad zrdis. am mxriv sayuradReboa 

Cernobilisa da `fukusima-1~-is reaqtorebze momxdari avariebi. amasTanave 

mkveTrad gaizrdeba radioaqtiuri narCenebis utilizaciis problemac. 

am sagangaSo tendenciis gaTvaliswinebiT mravali mecnieri da 

praqtikuli moRvawe gamoTqvams mosazrebebs saswrafod alternatiuli 

aratradiciuli energiis wyaros Ziebis Sesaxeb. maTi yuradReba 

wyalbadiskenaa mipyrobili, romlis maragi okeaneebis wylebSi 

praqtikulad amouwuravia. wyalbadis saTbobis udavo upiratesoba 

(maRali kaloriuloba, didi xnis ganmavlobaSi Senaxvis SesaZlebloba, 

arsebuli saSualebebiT transportireba, aratoqsikuroba da a.S.), misi 

gamoyenebis SedarebiT dabal ekologiur usafrTxoebaSia. Tanac 

SesaZlebelia misi gamoyeneba siTbur danadgarTa konstruqciebis 

mniSvnelovani gadakeTebebis gareSe. Tumca, dRemde rCeba maTi samrewvelo 

warmoebis araekonomiurobis problema. am mxriv evropis, aSS-is, 
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avstraliis, kanadisa da iaponiis 600-ze meti firma, kompania, koncerni, 

sauniversiteto da samecniero centrebis laboratoriebi da 

sazogadoebrivi samecniero-teqnikuri centrebi wyalbadis miRebis 

gaiafebis problemaze muSaobs. am umniSvnelovanesi problemis warmatebiT 

gadawyveta mkveTrad Secvlis msoflio ekonomikas da gaajansaRebs 

garemos.              

cnobilia wylis disociaciis mTeli rigi meTodebi: qimiuri, 

Termoqimiuri, eleqtrolizuri da sxv., magram yvela es meTodi 

naklebakonomikuri da araperspeqtiulia. cnobilia, rom Savi zRva 

warmoadgens gogirdwyalbadis yvelaze msxvil auzs msoflioSi. Tumca, 

yvela zemoT CamoTvlil meTods erTi didi nakli aqvs: wyalbadis miRebis 

teqnologiur procesSi gamoiyeneba maRalpotenciuri energia, romlis 

miReba Tavis mxriv deficituri wiaRiseuli saTbobis (qvanaxSiri, 

bunebrivi airi, naeTobproduqtebi) an hidro- da atomuri 

eleqtrosadgurebis mier gamomuSavebuli eleqtroenergiis moxmarebas 

moiTxovs. wyalbadis am gziT miReba, cxadia, yovelTvis araekonomiuri, 

ekologiurad saxifaTo da, Sesabamisad, araperspeqtiuli iqneba.  

milionobiT wlebis ganmavlobaSi Savi zRvis umdidresi flora da 

fauna daiRupa da fskerisken daeSva, xolo baqteriebis zemoqmedebiT 

warmoiqmna gogird-wyalbadis Zalze sqeli fena. TandaTan sazRvarma 

sufTa da gogirdwyalbadiT mdidar fenebs Soris zemoT aiwia da dRes 

man 100_200 m siRrmes miaRwia.                

1982 wlis agvistoSi Savi zRvis aRmosavleT nawilSi 

gogirdwyalbadi 60 m siRrmeze aRmoaCines, Tanac `TaRis~ diametri 120 km-

s aRwevda, Tumca Semodgomaze sazRvari 150 m-mde daiwia. varaudoben, rom 

es aweva zRvis fskerze miwisZvris Sedegad siRrmeebidan gogirdwalbadis 

didi raodenobiT amosvlasTan iyo dakavSirebuli. 

25 wlis winaT patara afrikuli tbis  raionSi momxdarma 

miwisZvram tbidan gogirdwyalbadis amotyorcna gamoiwvia. airi ori-sami 

metris sisqis feniT xmeleTze gadaadgilda da cocxali arsebebi 

mTlianad gaanadgura. cnobilia aseve 1927 wels yirimSi momxdari 

miwisZvris TvilmxilvelTa naambobis mixedviT, Weqa-quxilma 

gogirdwyalbadis aaleba gamoiwvia _ zRvas cecxli gauCnda!  
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amrigad, Sav zRvaSi gogirdwyalbadis arseboba zRvispira regionis 

mosax-leobisaTvis, gansakuTrebiT kolxeTis dablobis, seriozul 

safrTxes warmoadgens,. cxadia, gogirdwyalbadis intensiuri sameurneo 

warmoeba Seamcirebs am saSiSroebas.      

Savi zRvidan siRrmuli wylebis amoRebiT SesaZlebelia 

gogirdwyalbadis sawvavi airis Zalze didi raodenobiT mopoveba da misi 

uSualod gamoyeneba TboeleqtrosadgurebSi, Tumca aucilebelia wvis 

gogirdSemcveli narCenebis srulad gamoyeneba ekologiuri usafrTxoebis 

dacvis mizniT.  

energetikuli TvalsazrisiT (wvis siTbos mixedviT) 1 m3 

gogirdwyalbadi  1,49 m3 bunebrivi airis eqvivalenturia. haerSi 

gogirdwyalbadi daaxloebiT 300 oC aaldeba da Warbi Jangbadis 

SemTxvevaSi iwvis. wva mimdinareobs Semdegi reaqciiT: 

 2H2S + 3O2=2H2O+2SO2+1125 kj,   (I) 

Jangbadis naklebobis dros ki miiReba gigirdi da wyali: 

 2H2S + O2=2H2O+2S+531 kj.       (II) 

 radgan gogirdis dioqsidi (SO2) Zalze saxifaTo momwamlavi airia, 

(I) reaqcia arasasurvelia miuxedavad imisa, rom wvis procesSi TiTqmis 2-

jer meti energia gamoiyofa. Sesabamisad, iseTi teqnologia unda 

SemuSavdes, rom wvis dros mxolod (II) reaqcia warimarTos.  

 cxadia, gogirdwyalbadis sawvavad gamoyeneba SesaZlebelia 

Sesabamisi ekologiuri usafrTxoebis sruli dacviT da (II) reaqciis 

gamoyenebiT, Tumca, gacilebiT mniSvnelovania gogirdwyalbadis daSla 

gogirdad da wyalbadad, radgan wyalbadis energetika dRes yvelaze 

perspeqtiuli, ekonomikuri da ekologiuria.  

gansakuTrebiT mniSvnelovania, rom wyalbadis dawviT wylis 

orTqli miiReba. wyalbadis woniTi Tbounarianoba (28630 kkal/kg) 2,8-jer 

aWarbebs benzinis Tbounarianobas da swored amitom wyalbadma SeiZleba 

Secvalos navTobi, bunebrivi airi da qvanaxSiri da gaxdes momavali 

energetikis safuZveli. 

marTalia, wylis eleqtroliziT miRebuli 1 kg wyalbadis fasi 20 

dolars aRwevs, magram gogirdwyalbadidan wyalbadis miRebis sxva 

meTodebis damuSavebas SeuZlia wyalbadis Rirebuleba mniSvnelovnad 
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Seamciros. magaliTad, damuSavda plazmuri katalizis teqnologia, 

romelmac 1 kg wyalbadis fasi 1 dolaramde Seamcira.  

wyalbadis Rirebulebis Semcirebas xels Seuwyobs specialuri 

infrastruq-turis ageba wyalbadis Senaxvisa da gadatanis mizniT. aSS-Si 

moqmedebs 750 km sigrZis, evropaSi ki 1500 km-mde sigrZis wyalbadgamtari 

milebi, romelTa diametri 25_30 sm-ia.  

gamoTvlebis Tanaxmad Sav zRvaSi gogirdwyalbadis raodenoba 75 

mln t-s aRwevs. TiToeuli tonidan ki 940 aTasi t sufTa gogirdisa da 60 

t wyalbadis miReba SeiZleba. es 250 aTasi t navTobis eqvivalenturia. 

Tanamedrove fasebis mixedviT 1 mil. t gogirdwyalbadis daSlis Sedegad 

miRebuli produqtebis fasi 100 mln aSS dolars aRwevs. 

wyalbadi unikaluri nivTierebaa: misi gamoyeneba SesaZlebelia 

rogorc sawvavad, ise reagentad sxvadasxva procesSi _ qimiuri 

procesebidan dawyebuli metalurgiuli mrewvelobiT damTavrebuli. 

magaliTad, qimiur mrewvelobaSi wyalbadis 80 % amiakisa da meTanolis 

misaRebad ixarjeba. amdenad, arcaa gasakviri, rom wyalbadis warmoebam 

weliwadSi 1,4 mlrd m3-s miaRwia. gasuli saukunis 90-ian wlebSi 

ganviTarebul qveynebSi wyalbadis 77%-s bunebrivi airidan da 

navTobproduqtebidan Rebulobdnen, 18%-s _ naxSiridan, 4%-s _ wylis 

disociaciiT da 1%-s _ bunebrivi nedleulidan. 

dRes ekonomikurad ganviTarebuli 48 qveyana sakuTari 

kanonmdeblobiT mxars uWers energiis aRdgenad wyaroebs. investiciebma am 

dargSi mxolod 2005 wlis ganmavlobaSi 30 mlrd dolars miaRwia. yvela 

energoobieqtis jamurma simZlavrem 200 000 mgvt-s, anu msoflio 

energetikuli seqtoris 4,5%-s miaRwia. amdenad, gogirdwyalbadTan 

dakavSirebul energetikas udidesi mniSvneloba aqvs aRdgenadi, 

aratradiciuli energetikis Semdgomi ganviTarebisaTvis. 

aRsaniSnavia, rom gogirdwyalbadi wyalSi kargad ixsneba da misi 

xsnadoba wylis temperaturis gazrdiT mkveTrad mcirdeba (nax.1). 
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.  

nax. 1. gogirdwyalbadis xsnadobis damokidebuleba wylis 

temperaturaze. 

 

zRvis zeda fenebSi gogirdwyalbadis raodenoba sakmaod mcirea 

(0,13_0,15 mg/l) maSin, roca 8 oC-ze gogirdwyalbadiT gajerebul wyalSi 

misi raodenoba   5,1 g/l-s aRwevs. amdenad, saWiroa wylis didi 

siRrmeebidan amoReba. amasTanave gasaTvaliwinebelia, rom 

gogirdwyalbadis xsnadoba mkveTrad izrdeba wnevis gazrdiT (magaliTad, 

2000 m siRrmeze gogirdwyalbadis xsnadoba 50-jer aRemateba xsnadobas 

200 m siRrmeze. amdenad, Zalze mniSvnelovania gogirdwyalba-dis 

maqsimaluri siRrmeebidan amoReba.   

radgan zRvis siRrmeebSi wylis temperatura zamTarsa da 

zafxulSi daaxloebiT 8_9 oC-ia, gogirdwyalbadiani wylis amoRebiT da 

60 oC-mde gaTbobiT yoveli litri wylidan daaxloebiT 3 l airovani 

gogirdwyalbadi gamoiyofa.   

mosalodnelia, rom Savi zRvis siRrmeebSi maRali wnevebis gamo 

gogirdwyalbadi Txevad mdgomareobaSia da wyalTan narevs qmnis. 

SesaZloa fskeris maxloblobaSi gogirdwyalbadis tbebic ki iyos, rac 

mniSvnelovnad gazrdis gogirdwyalbadis mopovebis efeqtianobas..  

Savi zRvis siRrmeebidan gogirdwyalbadiT mdidari wylis 

amoRebis problemis gadawyvetiT dainteresebulia Savi zRvispira 

yvela qveyana. wylis amoRebis procesi garTulebulia amoRebisas 

wylidan gogirdwyalbadis nawilis gamoyofis gamo (warmoiqmneba 

airis buStebi, rac wylis tumboebis muSaobas aferxebs). 
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maqsimaluri siRrme, saidanac 2003 wels amerikelebma specialuri 

WurWliT wyali amoiRes, Seadgens 1350 metrs.. Cveni proeqtis 

mizania nebismieri siRrmidan Savi zRvis wylis amoRebis martivi 

meTodis damuSaveba.   

cnobilia l.a.iutkinis mier SemoTavazebuli gogirdwyalbaris 

wylidan gamoyofis eleqtrohidravlikuri meTodi gogirdwyalbadis 

Semdgomi dawvis mizniT. Sedegad miiReba gogirdwyalbadis mJava da 

siTburi energia. 

aRniSnuli meTodis naklia gogirdwyalbadis wylidan 

gamoyofis danadgaris sirTule da araekonomiuroba, rac maRal-

voltiani eleqtronikis gamoyenebis aucileblobasTanaa dakavSire-

buli. amasTanave, gogirdwyalbadis dawviT miiReba gogirdis mJava, 

rac ekologiur problemasTanaa dakavSirebuli. 

cnobilia aseve bunebrivi wyalsacavebis gogirdwyalbadisagan 

gawmendis meTodi (i.varSavski, a.maqsimenko, v.tereSCuki, ruseTis 

federaciis patenti, ganacxadi 5063095/25, 02.07.1992, gamoqveynebuli 

20.12.1998), romelic Seicavs zedapirze gogirdwyalbadis Semcvel 

wylis amoyvanas, misgan gogirdwyalbadis gamoyofas da mis Semdgom 

elementebad dayofas. 

meTodis naklia gogirdwyalbadis daSlisTvis eleqtroli-

zeris gamoyeneba, rac eleqtroenergiis did danaxarjebs iwvevs.  

proeqtis mizania bunebrivi wyalsacavebidan gogirdwyal-badis 

gamoyofa, misi Semdgomi daSla mzis energiis gamoyenebiT, 

wyalbadis, sufTa gogirdisa da mknari wylis miReba. 

 mizani miiRweva wyalsacavis siRrmidan zedapirze wylis 

amotaniT milsadeniT, romlis qveda bolo moTavsebulia 100-150 m 

siRrmeze, xolo zeda bolo imyofeba hermetul WurWelSi, 

romlisganac amoitumbeba wylis orTqli da airovani 

gogirdwyalbadi, romelic Semdgom gadadis sinaTlis meore 

WurWelSi, sadac xdeba gogirdwyalbadis fotodisociacia, rac 



 9 

airidan gogirdis gamoyofas uzrunvelyofs, xolo  airTa narevi 

gadadis mesame WurWelSi, sadac xdeba wyalbadisa da wylis 

orTqlis gamoyofa wylis orTqlis kondensaciis Sedegad. 

Cvens mier warmodgenili meTodi emyareba mzis sinaTliT 

gogirdwyalbadis fotodisociacias, rac gansakuTrebiT efeqturia 

zafxulis periodSi da ganapirobebs wyalbadisa sufTa gogirdis 

miRebis maRal ekonomikur efeqturobas. 

amasTanave, warmodgenil meTodSi gamoyenebulia wyalsacavis 

siRrmeebidan gogirdwyalbadisa da wylis narevis amotumbvis 

meTodi, dafuZnebuli hermetul WurWelSi airTa narevis wnevis 

SemcirebiT.    

aRsaniSnavia gogirdwyalbadis molekulis disociaciis 

energiis mcire sidide (wylis molekulisgan gansxvavebiT), rac mzis 

sxivebiT fotodisociaciis SesaZleblobas ganapirobebs. aseve, 

gasaTvaliswinebelia gogirdwyalbadis dabali xsnadoba wyalSi, 

gansakuTrebiT maRal temperaturebze. 

gogirdi Cveulebriv temperaturebze myari kristaluri yviTe-

li feris nivTierebaa, romelic 400 оС-ze Txevadia, xolo 444,6 оС 

duRs. gogirdi wyalSi cudad ixsneba. 

gamogonebis arsi ilustrirebulia naxazze 2 romelzedac 

naCvenebia gogirdwyalbadis wyalTan narevis mimRebi da 

gogirdwyalbadis damSleli danadgari. 

danadgari sami nawilisgan Sedgeba. pirveli nawili warmoad-

gens hermetul, gamWvirvale minisgan damzadebul kvrcxis formis 

WurWels (1) diamertiT 100-150 sm da 2-3 m simaRliT, romelSic 

moTavsebulia 10-30 sm diametris mili vertikalur mdgomareobaSi, 

romlis zeda bolo imyofeba WurWelSi fskeridan 1-1,5 m simaRleze, 

xolo meore bolo CaSvebulia wyalsacavSi 150-200 m siRrmeze. 

WurWeli (1) Seicavs mils (3) airis amosaqaCad da mils wylis 

tumboTi (4). danadgaris meore nawili warmoadgens gamWvirvale 
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kvercxismagvaro formis hermetul WurWels (5), romelsac konusuri 

forbis Ziri aqvs. WurWelSi moTavsebulia gamaxurebeli firfitebi 

(7) da sami mili (3), (6), (9) airebisa da gogirdis siTxis gamosa-

yvanad. mesame WurWeli metalisaa da Seicavs sam mils (9), (10) da (11).  

aRniSnuli danadgaris sqema mocemulia naxazze 2 da muSaobs 

Semdegnairad: 

 

 

 

sur.2. Savi zRvis siRrmeebidan gogirdwyalbadis Semcvleli 

wylis amoReba da gogirdisa da wyalbadis miReba.  

 

WurWelSi (1) milsadenSi (3) arsebuli tumbos saSualebiT 

miiReba atmosferos wnebasTan SedarebiT dabali wneva (0,7-0,8 atm.), 

rac wylisa da gogirdwyalbadis narevs aiZulebs siRrmidan 

milsadeni (2)-iT amosvlas. narevis milSi amosvlasTan erTad wnevis 

TandaTanobiT Semcirebis gamo narevs gamoeyofa gogirdwyalbadi 

da is wyals mohyveba gazis buStebis saxiT. wylis orTqli da 

gogirdwyalbadis gazi milsadeni (3)-iT gadadis WurWeli (1)-dan 
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WurWel (5)-Si, sadac xdeba gogirdwyalbadis fotodisociacia mzis 

sxivebis zemoqmedebiT. gogirdwyalbadis fotodisociacia 

nawilobriv WurWel (1)-Sic mimdinareobs da gamoyofili gogirdi 

myari saxiT ereva wyals. gogirdwyalbadis sruli disociaciis 

misaRwevad WurWelSi (5) arsebuli airebi xurdeba 440 oC-mde 

gamaxurebeli firfitebiT (7). gogirdwyalbadis disociaciis 

Sedegad gamoyofili gogirdi siTxis saxiT grovdeba WurWeli (5)-is 

qveda nawilSi da milsadeni (9)-is saSualebiT danadgaridan 

gamodis. wyalbadis airisa da wylis orTqlis narevi WurWeli (5)-

dan milsadeni (9)-s saSualebiT gadadis WurWelSi (8), romelSic 

wylis orTqlis kondensaciis Sedegad xdeba wyalbadis wylis 

orTqlisagan gamoyofa. efeqturi kondensaciis mizniT WurWelSi (8) 

SesaZlebelia WurWeli (1)-dan wyalsacavis siRrmeebidan amosuli 

civi wylis Seyvana kondensirebuli wylisagan izolirebuli 

spiraluri milsadeniT. kondensirebuli mtknari wyali 

danadgaridan milsadeni (11)-iT gamodis, xolo wyalbadi milsadeni 

(10)-iT gadadis wyalbadis Semkreb avzSi. WurWelSi (1) wylis saWiro 

donis SenarCuneba wylis tumbo (4)-is daxmarebiT xdeba. WurWeli 

(1)-dan mariliani zRvis wyali myar gogirdTan erTad gadadis 

wyalsacavSi misi Semdgomi damuSavebis mizniT. WurWeli (6)-is 

Tboizolaciis mizniT is ifareba gamWvirvale minis kvercxismagvari 

formis WurWeliT (12). 

wyalsacavis siRrmeebidan wylis amoqaCvis efeqturobis 

gazrdis mizniT hermetuli WurWeli (1) CaZirulia wyalsacavSi im 

donemde, romelic uzrunvelyofs WurWelsa da wyalsacavSi wylis 

amoqaCvisTvis saWiro doneTa sxvaobas. Aam SemTxvevaSi saWiro aRar 

aris gazis amotumbva WurWeli (2)-dan, rac amartivebs danadgars da 

mas ufro ekonomiurs xdis. 
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danadgarSi rCeba mxolod erTi wylis tumbo, romlis 

saSualebiT xdeba WurWelSi wylis donis SenarCunebaAgansazRvrul 

sidideze. 

mimdinare wlis seqtemberSi baTumis akvatoriaSi aRniSnuli 

danadgariT amoRebuli iqna zRvis wyali 200 m siRrmidan. yovel 

litr wyalSi 0.15 mg gogirdwyalbadi aRmoCnda. es pirveli Sedegia, 

romelic momavali eqsperimentebiT unda Seivsos. gansakuTrebiT 

mniSvnelovania hohirdwyalbadis raodenobis dadgena sxvadasxva 

siRrmeebze, 

xrlmowerilia memorandumi baTumis sazRvao akademiasTan 

erToblivi samuSaoebis Cararebis Sesaxeb da dadawyebulia axali 

gaumjobesebuli siRrmuli wylebis amomRebi danadgaris Seqmna.  

proeqtis Sesrulebis procesSi momzadebulia da gamosaqvey-

neblad gagzavnilia 1 sapatento ganacxadi gamogonebaze da 1 

samecniero statia JurnalSi `mecniereba da teqnologiebi~. 

 

 

 

 

 

 


