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1.garemos gamaWuWyianebel nivTierebaTa 
 buneba da Tvisebebi 

 
     adamiani Tavisi sameurneo saqmianobis 

Sedegad aWuWyianebs atmosferul haers, rac 
Tavis mxriv uaryofiTad ubrundeba TviT 
adamians. garemos dabinZurebis wyaroebs Soris 
pirvel adgilzea naxSirbadebis wiaRiseuli. 
maT miekuTvneba naxSiri, navTobi da gazi. maTi 
wvis Sedegad gamoyofili narCenebi aWuWyianeben 
atmosferos da uaryofiT gavlenas axdenen 
adamianis organizmze. atmosferos 
gamaWuWyianebeli nivTierebebi adamianis 
organizmze moqmedebis TvalsazrisiT axdenen 
fizikur da qimiur zemoqmedebas. fizikur 
zemoqmedebas axdens radiaqtiuri nivTierebebi, 
siTburi gaWuWyianeba(temperaturis gazrda), 
xmauri da dabalsixSiriani vibraciebi. qimiur 
zemoqmedebas axdens Txevadi naxSirwyalbadebi, 
sarecxi saSualebebi, plastmasebi, pesticidebi 
da sxva sinTeTikuri nivTierebebi, azotis da 
gogirdis narCenebi, mZime metalebi, ftoris 
SenaerTebi, myari minarevebi, organuli 
nivTierebebi. 

     warmoSobis mixedviT atmosferuli haeris 
gamaWuWyianebeli nivTierebebi iyofa bunebrivi 
da xelovnuri (antropogenuri) warmoSobis 
minarevebad. bunebrivi warmoSobis minarevebi 
atmosferoSi xvdeba vulkanuri moqmedebis, 
niadagisa da mTis qanebis gamofitvis, tyeebis 
xanZris, meteoritebis wvis Sedegad. 
antropogenuri warmoSobis minarevebi 
warmoiqmneba upirveles yovlisa sawvavis wvis 
procesSi – Sida wvis ZravebSi, Tboeleqtro 
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sadgurebSi, gamaTbobel sis temebSi da agreTve 
samrewvelo da yofiTi narCenebis wvis, 
birTvuli afeTqebebis da sxv. Sedegad. 

     erT weliwadSi atmosferoSi moxvedrili 
msoflio samrewvelo yofiTi gamonabolqvebis 
saerTo masa daaxlovebiT 600 gega tonas 
Seadgens. gasuli saukunis ganmavlobaSi 
atmosferoSi moxvda 1,35 mega t kremniumi, 1,5 
mega t miSiaki, 1mega t-ze meti nikeli 0,6 mega t 
cinki. 

     Semadgenlobis mxriv atmosferoSi 
moxvedril minarevebs Soris ganasxvaveben 
airovans, myars da Txevads. amasTan airovan 
nivTierebaTa wilze 90% modis. mas miekuTvneba 
naxSirbadis oqsidi, gogirdis dioqsidi, azotis 
oqsidebi, naxSirwyalbadebi. myar minarevebze-
mtveri, mZime metalebi,mineralebi da organuli 
SenaerTebi, radiaqtiuri nivTierebebi modis 
daaxlovebiT 10%. Txevadi minarevebis masa 
(gogirdmJava) airovan da myar minarevebs Soris 
Zalze mcirea. 

     atmosferos yvelaze gavrcelebuli gazia 
naxSirbadis oqsidi (CO). misi ZiriTadi masa 
warmoiQmneba saTbobis wvis Sedegad, xolo 
ZiriTadi wyaro Sida wvis Zravaa. aSS-i 
avtomanqanebi yovelwliurad gamoabolqveben 120 
mega tona naxSirbadis oqsids. misi maqsimaluri 
mniSvneloba warmoiqmneba Zravas gaxurebis 
procesSi. 

     meore, masis sididiT, atmosferos 
gamaWuWyianabel nivTierebaTa Soris gogirdis 
dioqsidia(SO2). is ZiriTadad warmoiqmneba 
naxSiris wvis Sedegad. gamoTvlebis Tanaxmad 
yovelwliurad atmosferoSi xvdeba 145 mega 
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tona gogirdis dioqsidisa. amave dros am 
gamonabolqvebis 70% warmoiqmneba naxSiris, 
xolo 16%-Txevadi saTbobis, ZiriTadad mazuTis 
wvis Sedegad. 

 SO2-is daSla atmosferoSi xdeba masze 
ultraiisferi radiaciis moqmedebis Sedegad, 
rac ganapirobebs gogirdis angidridis(SO3) 
warmoqmnas. gaWuWyianebul notion atmosferoSi 
reaqciebis Sedegad warmoiqmneba agreTve 
gogirdmJava(H2SO4). atmosferoSi xvdeba agreTve 
gogirdwyalbadi(H2S), romelic warmoiqmneba 
niadagis mikroorganizmebSi da zRvis garemoSi. 

       benzinisa da dizelis wvis Sedegad Sida 
wvis ZravebSi warmoiqmneba azotis oqsidi da 
dioqsidi. azotis dioqsidi atmosferoSi rCeba 
daaxlovebiT 3 dReRamis ganmavlobaSi. wylis 
orTqlTan reaqciis Sedegad is gardaiqmneba 
azotmJavad da sxva nitratebad, romlebic, 
naleqebTan erTad, ubrundebian niadags. azotis 
dioqsidi iSleba agreTve ultraiisferi 
radiaciis zemoqmedebad da gardaiqmneba NO–d. 
misi daSla xdeba agreTve maRali 
temperaturebis (600-ze meti) dros. 

     naxSirwyalbadis warmoqmnis ZiriTadi wyaro 
mcenareebia, antropogenuri wyaro-
avtotransporti. naxSirwyalbadebs miekuTvneba 
naxSirbadis da azotis oqsidebi. 

     atmosferoSi, rogorc bunebrivi, ise 
antropogenuri procesebis Sedegad xvdeba 
agreTve myari nawilakebi, anu aerozolebi. maT 
gansxvavebuli formebi aqvT. gaWuWyianebis 
ZiriTadi wyaroa saSeni masalebis mopovebasTan 
da gamoyenebasTan dakavSirebuli mrewveloba. 
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kerZod qanebis xerxva karierebSi, cementis 
damzadeba da sxva. myari nawilakebis did 
raodenobas-cinks, spilenZs, tyvias da alumins 
gamoabolqvebs feradi metalurgia. 

 
 

2. atmosferos gaWuWyianebis gavlena adamianze, 
mcenareTa da cxovelTa samyaroze 

    
        atmosferoSi moxvedrili nivTierebaTa 

umravlesoba uaryofiT gavlenas axdens 
adamianis organizmze. isini xvdebian adamianis 
organizmSi sasunTqi organoebidan. nawilakebis 
50% aRwevs filtvebSi da ileqeba. organizmSi 
SeRweuli nivTierebebi iwveven toqsikur efeqts. 
dadgenilia sakmaod kargi statistikuri 
kavSiri haeris daWuWyianebis donesa da iseT 
daavadebaTa Soris, rogorebic aris zeda 
sasunTqi organoebis daavadeba, gulis 
ukmarisoba, bronqiti, asTma, pnevmonia, 
filtvebis emfizema da sxva. Cven ganvixilavT 
zogierTi mavne nivTierebebis uSualo gavlenis 
Sedegebs cocxal organizmebze.  

       CO naxSirbadis oqsidis maRali 
koncentracia romelic aRemateba dasaSveb 
zRvars iwvevs adamianis organizmSi 
fiziologiur cvlilebebs, xolo zogjer 
sikvdilsac. es aixsneba imiT, rom CO advilad 
uerTdeba hemoglobins. am SeerTebis dros 
warmoiqmneba karboqsilgemoglobini, rac iwvevs 
mxedvelobis daqveiTebas, gulis da filtvebis 
moqmedebis gauaresebas, Tavis tkivils, spazmebs, 
sunTqvis darRvevasa da sikvdils. CO-s gavlena 
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organizmze fasdeba ara mxolod misi 
koncentraciiT, aramed misi moqmedebis 
xangrZlivobiT anu eqspoziciiT. sabednierod 
karboksilgemoglobinis warmoqmnis procesi 
Seqcevadia. gazis SesunTqvis SeCerebis Semdeg 
iwyeba misi TandaTanobiTi gamosvla sisxlidan. 

            gansakuTrebiT mavne gavlenas 

adamianebze da cocxal organizmebze axdens SO₂ 
da SO₃. maTi moqmedebiT aRiniSneba 
daavadebulTa da sikvdilianobis swrafi zrda, 
mcenareTa foTlebis dazianeba da sxva.  

     mcenareTa da cxovelTa samyaroze 
uaryofiT gavlenas axdens radiaqtiuri 
nivTierebani, isini daSlis Sedegad masaSi 
klebuloben da usasrulod didi drois Semdeg 
Teoriulad unda gaqrnen. im dros, romlis 
ganmavlobaSic radiaqtiuri elementis masa 
mcirdeba 2-jer, naxevardaSlis periods 
uwodeben. sxvadasxva nivTierebis naxevardaSlis 
periodi sxvadasxvaa da icvleba ramodenime 
saaTidan, ramodenime miliard wlamde. 

      gansakuTrebiT saSiSia iseTi radiaqtiuri 
nivTierebani, romelTa naxevardaSlis periodi 
ramodenime kviridan ramodenime wlamdea. es 
dro sakmarisia imisaTvis, rom radiaciam 
SeaRwios mcenareTa da cxovelTa organizmSi. 
kvebis produqtebis saSualebiT radiaqtiuri 
nivTierebebi xvdebian adamianis organizmSi, 
grovdebian da garkveuli dozis miRwevis 
Semdeg zians ayeneben mis janmrTelobas. 
radiaciT dasxivebis simZime damokidebulia 
organizmis mier STanTqmul energiaze. am 
energiis erTeulad miRebulia 1 radi. is 
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warmoadgens dasxivebis dozas, rodesac 

cocxali nivTierebis erTi grami STanTqavs 10⁻¹ 
j energias. dadgenilia, rom Tu adamiani 
miiRebs dozas _ 1000 rads, igi iRupeba. 700 
radis SemTxvevaSi sasikvdilo Sedegia 90%, 200 
radis dros 10%-ia, xolo 100 radis SemTxvevaSi 
adamiani cocxali rCeba, magram mniSvnelovnad 
izrdeba misi kiboTi daavadebis da sruli 
paralizebis albaToba. 

          
    3.atmosferos globaluri gaWuWyianeba  
 

     sxvadasxva wyaroebidan gamoyofili 
atmosferos gamaWuWyialebeli nivTierebebi 
gadaitanebian haeris masebis mier da 
vrceldebian sakmaod did manZilebze. aseTi 
gziT warmoiqmneba atmosferos globaluri 
daWuWyianeba. am gaWuWyianebaSi gansakuTrebuli 
adgili miekuTvneba radiaqtiur minarevebs, 
radganac swored isini warmoadgenen udides 
saSiSroebas. atmosferos radiaqtiuri 
gaWuWyianeba gansakuTrebiT gaaqtiurda 20sk-is 
50-60-ian wlebSi, rac dakavSirebuli iyo 
birTuli iaraRis masobriv gamocdebTan. 1963 
wels bieTvuli iaraRis gamocda atmosferosa 
da kosmosSi akrZaluli iqna, Tumca zogierTi 
qveyana (CineTi, safrangeTi da sxva) ar 
SeuerTda am konferencias da ganagrZo iaraRis 
gamocda. swored amitom, atmosferos 
radiaqtiuri gaWuWyianebis problema dResac 
inarCuebs aqtualurobas. radiaqtiuri 
minarevebis atmosferoSi moxvedris 4 wyaroa da 
amis Sesabamisad maT yofen 4 jgufad: I-s 
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miekuTvneba dedamiwis qerqis zogierTi 
radiaqtiuri elementis eminaciebi da maTi 
daSlis produqtebi. II-s qmnian kosmogenuri 
izotopebi, romlebic warmoiqmnebian haeris 
atomebis kosmosur sxivebTan urTierTqmedebis 
Sedegad. III jgufs qmnian birTvuli afeTqebis 
produqtebi, xolo IV-s ki atomuri mrewvelobis 
narCenebi.  

     gamoTvlebis Tanaxmad dadgenilia, rom 
birTvuli afeTqebebi iwveven ara mxolod 
lokaluri masStabis Sedegebs, aramed 
seriozul, globalur darRvevebs, ramac 
SesaZloa migviyvanos havis Seuqcevad 
cvlilebamde, dedamiwis ozonis fenis 
garRvevamde da biosferos arsebiT 
gardaqmnamde. birTvuli afeTqebis dros 
warmoiqmneba gavarvarebuli cecxlovani sfero, 
romelic warmoadgens sinaTlis gamosxivebisa 
da dartymiTi talRis wyaros. afeTqebis 
momentSi gavarvarebuli sferos emperature 
Seadgens ramodenime million graduss. 
afeTqebidan daaxloebiT 10-15 wamis Semdeg  
temperatura ecema 2000-3000-mde da amave dros 
cecxlovani sfero kargavs sikaSkaSes. 
erTmaneTisagan ganasxvaveben: sahaero, miwiszeda 
da miwisqveSa an wyalqveSa birTvul afeTqebebs.  

     sahaero afeTqebis dros cecxlovani 
sfero ar exeba dedamiwis zedapirs da mTeli 
radiaqtiuri mtveri Sedgeba mxolod bombis 
radiaqtiuri narCenebisagan, kerZod 
namsxvrevebisagan. isini afeTqebis dros 
orTqldebian, xolo Semdgomi gacivebisas 
ganicdian kondensacias. 
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     miwiszeda afeTqebis dros cecxlovani 
sfero exeba dedamiwis zedapirs, ris gamoc is 
itacebs gruntis mniSvnelovan masas. am dros 
gruntis zedapiruli fena, ramodenime aseuli 
metris radiusSi orTqldeba da ereva afeTqebis 
radiaqtiur produqtebs. gacivebis Sedegad 
warmoqmnili myari nawilakebi warmoadgenen 
radiaqtiurobis ZiriTad gadamtanebs. rodesac 
sfero kargavs sikaSkaSes warmoiqmneba TeTri an 
nacrisferi radiaqtiuri Rrubeli, is Rebulobs 
sokosmagvar formas da TandaTan zemoT miiwevs. 
am Rrublis aRmasvla grZeldeba manam, sanam 
misi temperatura ar gautoldeba garemos 
temperatures. amis Semdeg Rrubelis moZraoba 
damokidebulia or ZiriTad faqtorze: I _ 
simZimis Zalis moqmedebaze haeris 
winaaRmdegobis ZalebTan erTad da II _ qaris 
velze.   

     pirveli faqtoris moqmedebiT xdeba 
nawilakebis daSveba, xolo meores moqmedebiT _ 
Rrublis gadatana horizontaluri 
mimarTulebiT. radiaqtiuri produqtebis 
daSvebis saerTo dro, saSualo da didi 
simZlavris bombebisaTvis Seadgens 6-8 saaTs, 
xolo maTi horizontaluri gavrcelebis zomebi 
icvleba did sazRvrebSi, romelic 
dakavSirebulia qaris siCqareze da misi 
simaRlis cvlilebaze.  

 
4.atmosferos gaWuWyianeba 

           moZravi wyaroebidan 
 

      avtotransportis da aviaciis ganviTarebam 
arsebiTad gazarda maTgan gamonabolqvi airebis 
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wili atmosferoSi. Sefasebebi gviCvenebs, rom 
saSualo raodenobis mosaxleobis samrewvelo 
qalaqSi avtotransportis wilze modis 
gamonabolqvis saerTo masis 30-70%. amerikis 
SeerTebul StatebSi damaWuWyianebeli 
nivTierebebis 40% modis moZravi wyaroebis 
gamonabolqvze, maT Soris satvirTo da 
samgzavro  avtomobilebze, orTqmavlebze da 
sahaero transportze. ZiriTadi wili moZravi 
wyaroebidan atmosferos dabinZurebaSi modis 
benzinze momuSave avtomobilebze. a.S.S.-Si maTi 
xvedriTi wili Seadgens 75%-s, TviTmfrinavebis 
gamonabolqvisa _ 5% da a.S. 

        ZiriTadi gamaWuWyianebeli nivTierebebia 
naxSirbadis oqsidi, naxSirwyalbadebi da 
azotis oqsidebi. naxSirwyalbadebisa da 
naxSirbadis oqsidis udidesi gamonabolqvi 
aRiniSneba avtotransportis damuxruWebisa da 
Tavisufali svlis dros, xolo azotis 
oqsidisa Seesabameba did siCqareebs. saerTod 
avtomobilebi Zlier AaWuWyianeben haers 
gaCerebisa da daZvris dros. dizelis Zravebi 
SedarebiT ekonomiuria da gamoabolqveben 
zogierTi nivTierebis SedarebiT nakleb 
raodenobas, magram dizelis Zrava didi 
raodenobiT gamoabolqvebs dauwvav naxSirbads, 
amitom isini ufro metad aWuWyianeben garemos 
da ufro cudad moqmedeben adamianis 
janmrTelobaze. TviTmfrinavis gamonabolqvebi 
naklebad moqmedeben qalaqis haerze, is ZiriTad 
gavlenas axdens haeris gaWuWyianebaze mxolod 
aeroportis raionSi. Sefasebulia, rom sawvavis 
42% ixarjeba TviTmfrinavis gamoyvanaze 
asafren bilikamde da Seyvanaze misi dajdomis 
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Semdeg. am dros dauwvavi da atmosferoSi 
gamonabolqvi sawvavi gacilebiT metia vidre 
mTeli frenis ganmavlobaSi.  

        zogierTi siCqaris TviTmfrinavebi da 
kosmosuri xomaldebi aWuWyianeben 
stratosferos azotisa da gogirdmJavas 
moqmedebiT, agreTve aluminis oqsidis 
nawilakebiT. isini uaryofiTad moqmedeben 
ozonis fenaze da haeris globalur 
temperaturaze. qlor-ftor meTanebi, freoni 11, 
freoni 12, isini warmoadgenen gazs, romlebic 
warmoiqmnebian im aerozoluri preparatebis 
aorTqlebisas, romlebic gamoiyeneba Tmebis 
SesaRebad. aRniSnuli gazebi vrceldebian da 
xangrZlivad arseboben troposferoSi.  

         freonebi aZliereben saTburis efeqts, 
gamoTvlebis Tanaxmad daaxloebiT 2030 wels 
freonebis gavlenis Sedegad ozonis saerTo 
raodenoba Semcirdeba 18%-iT, xolo qveda 
stratosferoSi 40 %-iT. yovelive amis 
saboloo Sedegad, globaluri miwispira 
temperatura gaizarda 12-21C-iT.  

          atmosferos mavne gamWuWyianebelTa ricxvs 
miekuTvneba agreTve xmauri, is gamaRizianeblad 
moqmedebs adamianze, misi gavlena 
damokidebulia mis intensivobaze, mis 
speqtralur Sedgenilobaze da moqmedebis 
xangrZlivobaze. adamianze gansakuTrebiT 
moqmedebs xmauri 3000-5000 herci sixSiris 
diapazoniT. xmauri damRupvelad moqmedebs 
sasmen aparatze, centralur da vegetatur 
nervul sistemaze da gulis muSaobaze. 
gansakuTrebiT aRsaniSnavia zebgeriTi 
TviTmfrinavebis xmauri, igi iwvevs xmis talRis 
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dartymas da vibraciebs aeroportis axlos 
ganlagebul binebSi. Tanamedrove zebgeriTi 
TviTmfrinavebi gamoscemen xmas, romlis 
intensivobac gacilebiT aRemateba dasaSveb 
normebs.          

 
    5.qalaqis klimatis antropogenuri cvlilebebi 

 
  qalaqis sahaero sivrceSi moxvedrili 

gamaWuWyianebeli nivTierebani atmosferuli da 
sxva procesebis urTierTqmedebiT arsebiT 
gavlenas axdenen qalaqis da misi Semogarenis 
mikro- da mezoklimatur reJimze. am gavlenis 
Sedegad qalaqSi xdeba garkveuli cvlilebebi 
temperaturis, sinotivis, qaris siCqaris, 
radiaciis, mxedvelobis, naleqebis, Rrublebis 
da nislis ganawilebaSi. 

  qalaqisa da mis Semogarens Soris 
temperaturaTa sxvaobis Sesaxeb miuTiTa 
ingliselma mecnierma louk houardma jer kidev 
1820 wels. misi monacemebiT londonSi saSualo 
Tviuri temperatura zogjer 1,2-iT aRemateba 
temperaturas mis SemogarenSi. 
 didi qalaqis mikroklimati ganisazRvreba 

mTeli rigi faqtorebiT: 
1. gamonabolqvebisa da mtvris 

arsebobiT, rac cvlis radiaciul 
reJims da wylis orTqlis 
kondensaciis pirobebs; 

2. qvefenili zedapiris TaviseburebiT, 
romelic xasiaTdeba kargi 
siTbogamtarobiT; 

3. qalaqis Zlier danawevrebuli 
reliefiT(quCaTa qseli, moednebi, 
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skverebi, parkebi, nagebobebi), rac 
ganapirobebs qaris siCqaris da 
mimarTulebis, agreTve 
turbulenturi cvlis intensivobis 
Secvlas.  

qalaqi mniSvnelovan gavlenas axdens 
radiaciul reJimze. centraluri evropis did 
qalaqebSi Catarebuli dakvirvebebis Sedegad 
dadginda, rom atmosferos gaWuWyianebis 
Sedegad mzis radiaciis nakadi qalaqSi mis 
SemogarenTan SedarebiT Semcirebulia 29-36%-
mde. gamaWuWyianebeli nivTierebani ara mxolod 
ancireben mzis radiaciis nakads, aramed cvlian 
mis speqtralur Sedgenilobas. magaliTad 
parizSi jamuri radiaciis nakadSi 
ultraiisferib radiaciis wilze modis  0,3%, 
qalaqgareT ki-3% da a.S. 

radiaciuli balansis Secvla da siTbos 
damatebiTi modena atmosferoSi ganapirobebs 
qalaqis maRal temperaturul fons. 
o.drozdovis Tanaxmad saSualo wliuri 
temperaturebi gareubanTan SedarebiT moskovsa 
da TbilisSi momatebulia 0,80-iT, parizsa da 
stokholmSi-0,70-iT, milanSi-1,30-iT, xolo niu-
iorkSi-1,80-iT. 

  qalaqis rolis gavlena haeris 
temperaturaze gansakuTrebiT didia 
gazafxulze, rac am dros turbulenturi 
cvlis gaaqtiurebis Sedegia. 

  qalaqis gavlena SeiniSneba agreTve 
Rrublianobisa da naleqebis mniSvnelobebSic. 
qalaqis Tavze haeris swrafi gaTbobis, 
turbulentobis gaZlierebis da anTropogenuli 
warmoSobis aerozolebis koncentraciis 
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gazrdis gamo warmoiqmneba Rrublebis 
ganviTarebis xelsayreli pirobebi. amitom 
Rrublianoba da naleqebi qalaqis centrSi 
izrdeba. sxvaoba udidesia zafxulis TveebSi, 
rac konveqciuri procesebis gaaqtiurebas da 
turbulenturi cvlis gaZlierebas ukavSirdeba.  

  did gavlenas atmosferos gaWuWyianebis 
doneze axdens qari. sacxovrebeli da 
samrewvelo nagebobani cvlian haeris nakadis 
siCqares da mimarTulebas. amiT isini gavlenas 
axdenen qalaqSi gamaWuWyianebel nivTierebaTa 
ganlagebaze. qalaqis atmosferos gaWuWyianeba 
xels uwyobs mxedvelobis gauaresebas, nislis 
sixSiris gazrdas. 

 
   6.wylis ZiriTadi momxmareblebi  
 
wylis resursebis racionalurad 

gamoyenebisaTvis upirvelesyovlisa saWiroa 
vicodeT Tu misi ra raodenobaa saWiro yvela 
momxmareblis dasakmayofileblad ara mxolod 
dRevandel pirobebSi, aramed perspeqtivaSic. 
meurneobis dargebs wylis resursebTan 
mimarTebaSi hyofen or 
kategoriad:wylismomxmareblebad da    

wylisgamomyeneblebad. wylismomxmareblebi 
wyals gamoiyeneben samrawvelo da sasoflo-
sameurneo produqciis Sesaqmnelad, xolo  
wylisgamomyeneblebi  wyals gamoiyeneben, 
rogorc garemos (wylis transporti, 
meTevzeoba) an rogorc energiis wyaros 
(hidroeleqtrosadgurebi). 

wylis resursebis Tanamedrove kompleqsuri 
gamoyenebis etapze zRvari am or kategorias 
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Soris iSleba da orives uwodeben 
wylismomxmareblebs. qvemod ganvixilavT 
wyalmomxmareblobis ZiriTad saxeobebs.                     

mosaxleobis wyalmomarageba. es dargi 
dakavSirebulia wylis sasmelad da komunalur-
sayofacxovrebo daniSnulebiT gamoyenebasTan. 
am miznebisaTvis saWiro wylis raodenoba 
dakavSirebulia mosaxleobis raodenobasTan. 
mag.: moskovsa da niu-iorkSi xvedriTi 
wyalmomarageba Seadgens daaxloebiT 600 litrs 
erT kacze (dRe-RameSi), parizsa da sankt 
peterburgSi _ 500 l, londonSi _ 300 l da a.S. 

    mrewvelobis wyalmomarageba. mrewvelobaSi 
saWiro wylis momarageba damokidebulia TviT 
mrewvelobis dargze, am mrewvelobaSi arsebul 
teqnologiebze, wyalmomaragebis sistemebze, 
klimatur pirobebze da a.S.  

     XX sk xasiaTdeba mrewvelobaSi wylis 
gamoyenebis mzardi tempebiT. mag.: 1900 wels 
mTels msoflioSi mrewvelobis miznebisTvis 
gamoiyeneboda 30kub.m wyali. 1950 wels _ 
190kub.m, 1970 w-s _ 510kub.m, xolo 2000 wlisTvis 
1900kub.m-s miaRwia. es aixsneba rogorc saerTod 
mrewvelobis swrafi ganviTarebiT, agreTve 
iseTi axali wyaltevadi warmoebis swrafi 
ganviTarebiT, rogoricaa navTobqimiuri 
mrewveloba, Tboenergetika da sxva. 
Tboenergetika moiTxovs wylis did raodenobas 
agregatebis gasaciveblad. wylis ufro met 
raodenobas saWiroebs 
atomurieleqtrosadgurebi da sxva.  

     wylis momxmarebloba soflis meurneobis 
mier. soflis meurneoba wylis moxmarebis 
erTerTi ZiriTadi dargia. sarwyavi miwebis 
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farTobi ganuwyvetliv izrdeba. Tu XX sk-is 
dasawyisSi mTels msoflioSi sarwyav miwebs 
ekava 40 mln ha, 1970 wels igi gaizarda 235 mln 
ha-mde, xolo 2000 wlisaTvis am miwebis 
miaxloebiTi farTi 420 mln ha-s Seadgenda.  

     wyalsacaveebic wylis erTerTi 
momxmarebelia da maTi raodenoba mTels 
msoflioSi ganuwyvetlad izrdeba. wylis 
moxmareba wyalsacavebis mier Seadgenda     
1970 wlisaTvis 70kub.km-s, xolo 2000 wlisaTvis 

240 k-s. 
     jamuri wylis momxmarebloba. mTeli 

msoflios mdinareTa Camonadeni Seadgens 
daaxloebiT 44 540kub.m-Si. 2000 wlisTvis 
kacobrioba iyenebda am Camonadenis 12-13%-s. 
calkeul kontinentebs Soris yvelaze didi 
momxmarebloba aqvs evrazias, romlis 
wyalmomxmarebloba Seadgens 10-22%-s, xolo 
yvelaze naklebi aqvs samxreT amerikas 10-dan 3 
%-mde.  

 
          7. sameurneo moRvaweobis gavlena 
                    xmeleTis wylebze 
 
     xmeleTis wylebis resursebis intensiuri 

gamoyenebis Sedegad icvleba ara mxolod wylis 
raodenoba, aramed icvleba agreTve wylis 
balansis mdgenelebi, wylis obieqtebis 
hidrologiuri reJimi da TviTon wylis 
xarisxic. wylis resursebis raodenobriv da 
xarisxobriv cvlilebebze gansakuTrebul 
gavlenas axdenen sameurneo moRvaweobis iseTi 
saxeobebi, rogorebicaa wyalmomxmarebloba, 
samrewvelo da komunaluri miznebisaTvis, 
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agreTve urbanizacia, wyalsacavebis Seqmna, 
morwyva amoSroba da sxvadasxva 
agromelioraciuli samuSaoebi. 

     ganvixiloT es sakiTxebi ramdenadme 
detalurad. 

     mrewveloba. wylis xarisxobrivi cvlileba 
umTavresad gamowveulia mrewvelobis iseTi 
dargebis mier, rogoricaa metalurgiuri, 
qimiuri, organuli sinTezis da kidev sxva 
dargebis mier gadamuSavebuli wyali bunebrivia 
icvlis Sedgenilobas da binZurdeba. ZiriTad 
damaWuWyianebel nivTierebebs am wyalSi 
Seadgenen navTobi, feradi metalebi, fenolebi, 
rTuli qimiuri SenaerTebi da sxva. yovelive es 
gavlenas axdens biocenozze, moqmedebs bunebis 
ganviTarebaze da axdens biologiuri 
procesebis darRvevas. calke unda aRiniSnos 
e.w. siTburi dabinZureba, mag. Tu temperatura 
ar aRemateba 26C-s biocenozze mavne zemoqmedeba 
ar aRiniSneba, Tu temperatura 26_30C-mdea, maSin 
es uaryofiTad moqmedebs Tevzebis sicocxlis 
unarianobaze, xolo 30C-is zeviTaa, aRiniSneba 
mavne zemoqmedeba biocenozze.  

     sameurneo_sayofacxovrebo anu 
komunaluri Camonadeni wylebi. am wylebis gamo 
Tanamedrove pirobebSi did mdinareebzec ki, 
didi qalaqebis maxloblad aRiniSneba 
intensiuri gaWuWyianeba. sayofacxovrebo 
Camonadeni wylebi Seicaven sxvadasxva saxis 
baqteriebs, sakmaod didi raodenobiT, ris 
gamoc SeiZleba gaxdes infeqciur daavadebaTa 
warmoqmnis mizezi. 

     urbanizacia. urbanizaciis qveS 
igulisxmeba mosaxleobis da sawarmoo Zalebis 
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qalaqSi koncentracis procesi. igi mWidrod 
ukavSirdeba mosaxleobis zrdas da mecnierebis 
da teqnikis swraf ganviTarebas. am procesis 
intensivoba mkveTrad gaizarda XX sk-is II 
naxevridan da 2000 wels mTeli dedamiwis 
mosaxleobis didi nawili cxovrobda qalaqSi. 
yovelive es iwvevs urbanizebul teritoriaze 
wylis moxmarebis zrdas, rogorc mosaxleobis, 
ise mrewvelobis mxriv, rac Tavis mxriv zrdis 
samrewvelo Tu sayofacxovrebo Camonadenebs da 
Sesabamisad iwvevs maTi xarisxis cvlilebebs, 
romlebic bunebrivia uaryofiTad moqmedeben 
garemoze.  

     samelioracio RonisZiebebis gavlena 
zedapirul wylebze. morwyvac da amoSrobac 
arsebiTad moqmedeben samelioracio 
teritoriebis wylebis bunebriv resursebze. 
rwyvis Sedegad icvleba teritoriis saSualo 
wliuri Camonadeni, misi Sida wliuri 
ganawileba, Camonadenis eqstremaluri         , 
sarwyavi masivebidan gamotanili marilebis 
xarjze xdeba mdinareebis wylis 
mineralizaciis zrda, misi qimiuri 
Sedgenilobis cvlileba mdinareebSi 
moxvedrili marilebis raodenoba aRwevs 
aTeulobiT, xolo Zlier damlaSebuli 
niadagebis SemTxvevaSi ki aseul tonasac 1 ha-
dan. 

     amoSrobis gavlena vlindeba gruntis 
wylebis donis dacemaSi, niadagis tenis maragis 
cvlilebaSi da saerTod teritoriis wylis 
balansis cvlilebaSi.  

      wylis xarisxis cvlileba wyalsacavebSi. 
wyalsacavebis Seqmna iwvevs wylis hidroqimiuri 
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reJimisa da xarisxis cvlilebas im mdinareTa 
mimarT, romelzedac aigebian. erTi wyalsacavis 
hidroTermel reJimze gavlenas axdens am 
wyalsacavSi wylis cvlilebis intensivoba, 
romelic gamoiTvleba Semdegi formuliT: 
k=wsr|wwl, wsr aris wyalsacavis moculoba, 
xolo wwl aris konkretuli mdinaris wliuri 
Camonadeni. rac metia Camonadeni, miT naklebia 
wyalsacavSi wylis mineralizaciis cvlileba 
da es damokidebuleba saSualebas iZleva 
wyalsacavis daproeqtebis fazaSive 
gamoviangariSoT masSi wylis mosalodneli 
mineralizacia. wylis xarisxis cvlileba 
wyalsacavSi ganpirobebulia, rogorc wylis 
reJimis cvlilebiT, ise Sida biologiuri 
procesebiT: dinebis siCqaris cvlileba, 
gamWvirvaleobis gazrda, organuli da 
biologiuri nivTierebebis gazrda, romelic 
gamowveulia samrewvelo, komunaluri da 
sasoflo komunaluri CamonadenebiT iwvevs 
biogenuri nivTierebebiT gamdidrebul wyalSi 
fotoplanqtonis gaZlierebas. Tu wyalSi 
gaCndnen lurji an mwvane wyalmcenareebi, maSin 
am wyalSi warmoiqmnebian toqsikuri 
nivTierebebi da bunebrivia wylis xarisxi 
uaresdeba. am process uwodeben meorad anu 
biologiur gaWuWyianebas.  

 
       8. msoflio okeanis dabinZurebis  
              wyaroebi da saxeobebi 
 

msoflio okeanis damaWuWyianebel ZiriTad 
nivTierebebs warmoadgenen navTobi da 
navTobproduqtebi, pesticidebi, sinTeturad 
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aqtiuri nivTierebebi, mZime metalebi (vercxli, 
tyvia, cinki, kadmiumi, spilenZi da sxva.). garda 
amisa msoflio okeanes abinZureben agreTve 
teqnogenuri warmoSobis radioaqtiuri 
nivTierebebi. SevCerdeT zogierT maTganze. 

    navTobi da navTobproduqtebi. navTobis 
ZiriTadi komponentebia naxSirbadebi. maTi 
xvedriTi Sedgeniloba 98%-mdea. erTmaneTisagan 
ganasxvaveben navTibis 4 klass, esenia 
parafinebi, cikloparafinebi, aromatikuli 
naxSirbadebi da olefinebi. navTobi Seicavs 
agreTve gogirds, Jangbads, azotur SenaerTebs, 
kobalts, nikels da a.S.  

navTobi da navTobproduqtebi 
erTerTi yvelaze gavrcelebuli 
damabinZurebeli nivTierebebia msoflio 
okeaneSi. isini wyalSi sxvadasxva gziT 
xvdebian, magram navTobis gansakuTrebiT didi 
raodenoba msoflio okeaneSi xvdeba misi 
transportirebis dros. wyalSi moxvedrisas 
navTobi warmoqmnis zedapirul apks, am apkis 
Seferilobis mixedviT SegviZlia ganvsazRvroT 
misi sisqe.  

pesticidebi warmoadgenen xelovnurad 
Seqmnil nivTierebebs, romlebic gamoiyenebian 
mavneblebisa da mcenareTa daavadebebis 
winaaRmdeg sabrZolvelad. Tanamedrove 
pirobebSi pesticidebis daaxloebiT 1.5 mln 
tona nivTierebaa moxvedrili miwiszeda da 
okeanur ekosistemebSi. pesticidebi did zians 
ayeneben organizmebs da aqveiTeben bunebrivi 
biocenozebis janmrTelobas.  

sinTetikuradurad aqtiur nivTierebebs 
Seicaven sinTetikuriuri sarecxi saSualebebi. 
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isini xvdebian zedapirul wylebSi da saboloo 
jamSi ki okeaneebSi. sinTeturi sarecxi 
saSualebani Seicaven natriumis polifosfatebs, 
silikatebs da kidev sxva wylis 
organizmebisaTvis momwamlav nivTierebebs. 

mZime metalebs miekuTvnebian iseTi saxis 
nivTierebebi, romlebic warmoadgenen toqsikur 
gamaWuWyianebel nivTierebebs. mZime metalebi 
gamoiyeneba sxvadasxva sawarmoebSi da 
miuxedavad gamwmendi saSualebebisa maTi 
garkveuli nawili xvdeba Camonaden wylebSi. am 
SenaerTebis didi nawili okeaneSi xvdeba 
atmosferodan da unda aRiniSnos is garemoeba, 
rom biocenozebisaTvis gansakuTrebiT saSiSia 
vercxli, tyvia da kadmiumi.  

teqnogenuri warmoSobis radiaqtiuri 
nivTierebebis, ZiriTadad ki uranisa da 
plutonis daSlis produqtebis okeaneSi didi 
raodenobiT moxvedra daiwyo 1945 wlis Semdeg. 
es dro emTxveva birTvuli iaraRis gamocdis da 
atomuri mrewvelobis ganviTarebis dasawyiss. 
marto 1948-1962 wlebSi Catarebuli iyo 450 
atomuri bombis afeTqeba, romlis Sedegadac 
atmosferoSi aerozolebis saxiT gavrcelda 
radiaqtiuri mtveri. atmosferoSi arsebuli 
radiaqtiuri mtveri haeris masebTan erTad 
gadaitaneba did manZilze da ileqeba. maTi didi 
naWili ileqeba Cr. ganedis 450-sa da samxr. 
ganedis 450-s Soris. wyalqveSa xomaldebze 
damontaJebuli atomuri energetikuli 
danadgarebi, agreTve aWuWyianeben okeanes, amas 
emateba avariebis Sedegad gamoyofili 
radiaqtiuroba da a.S.   
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        9. msoflio okeanis wylebis gaWuWyianebis  
                 Tanamedrove mdgomareoba 

uamravi eqspediciis Catarebis safuZvelze 
miRebulia daskvnebi msoflio okeanis 
dabinZurebis Tanamedrove mdgomareobis Sesaxeb. 
upirveles yovlisa dadgenilia, rom 
daWuWyianeba mravali komponentis mxriv iRebs 
globalur xasiaTs. dadgenilia aseve ZiriTadi 
cirkulaciuri sistemebis da SedarebiT 
mdgradi zonebis roli gamaWuWyianebeli 
nivTierebebis gadanawilebasa da dagrovebaSi. 
ase magaliTad, golfstrimis da Cr. 
atlantikuri dinebis wylebi intensiurad 
WuWyiandebian CrdiloeT amerikis da evropis 
sanapiroebTan, samagierod norvegiisa da 
barenciis zRvebSi isini ganitvirTebian. amrigad 
arqtikuli raioni, zemoT dasaxelebuli 
zRvebis CaTvliT, warmoadgens mavne 
nivTierebaTa akumulators. 

Cven ganvixilavT mxolod zogieraTi mavne 
komponentis ganawilebas. 

navTobis naxSirwyalbadebiT gaWuWyianebis 
raionebi Seesabameba Selfur wylebs, navTobis 
gadazidvisa da intensiuri mimosvlis raionebs. 
am mxriv gansakuTrebiT aRsaniSnavia trasebi 
axlo aRmosavleTidan da indoneziidan iaponiis 
mimarTulebiT. gaWuWyianebis maRali doniT 
gamoirCeva iaponiisa da samxr. CineTis zRvebi, 
wiTeli zRva, sparseTis yure da kidev sxva 
adgilebi. wylis dinebebis saSualebiT navTobi 
da navTobproduqtebi gadaitaneba norvegiisa da 
barenciis zRvebSi. am produqtebis siRrmiT 
ganawilebas Semdegi saxe aqvs, navTobis 
naxSirwyalbadebis maqsimaluri koncentracia 
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aRinSneba wylis zeda fenebSi, xolo 500 m-is 
qvemoT isini, rogorc wesi aRar gvxvdebian. 

pesticidebis ganawileba msoflio okeaneSi 
araTanabaria. am mxriv aRiniSneba gazrdili, 
Semcirebuli da nulovani koncentraciis 
zonebis monacvleoba. gazrdili koncentraciis 
lokaluri ubnebi aRiniSneba ara mxolod 
daWuWyianebis wyaroebTan ganlagebul zonebSi, 
aramed maTgan sakmaod daSorebul adgilebSi, 
rac atmosferuli gadatanisa da dinamiuri 
movlenebis Sedegia. pesticidebis Semadgenloba 
okeanis wylebSi, rogorc wesi 0-dan 100 m 
siRrmemde sakmaod erTgvarovania, xolo 500 m-
ze mcirdeba orjer.  

sinTetikurad aqtiur nivTierebaTa 
ganawilebaSi aRiniSneba gaWuWyianebis velebis 
lokalizacia Cr. amerikis, das. evropis da 
afrikis Selfur zonebSi. Ria okeaneSi maTi 
koncentracia mcirdeba, maTi fizikur-qimiuri 
Tvisebebis gamo umetesi raodenoba Tavs iyris 
wylis zedapirul fenaSi. amave dros 
nivTierebaTa mniSvnelovani xsnadoba da 
wylebis vertikaluri moZraobebi xels uwyoben 
maT SeRwevas Rrma fenebSi. 

toqsikuri metalebis ganawilebaSi 
aRiniSneba maTi maqsimumi Selfur raionebSi da 
Sida zRvebSi, xolo minimumi Ria okeaneSi. 
gansakuTrebiT didi kontrastia tyviis da 
cinkis ganawilebaSi. tyviis didi koncentracia 
aRiniSneba baltiis zRvaSi, SedarebiT naklebi 
CrdiloeTis zRvaSi. cinkis koncentracia 
gansakuTrebiT maRalia wynari okeanis Cr.das. 
nawilSi, xolo dabalia samxr. atlantikaSi.  
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radiaqtiuri gaWuWyianeba, mravalricxovani 
birTuli afeTqebis Sedegad, wynar okeaneSi 
ufro maRalia, vidre atlantis okeaneSi. 
gansakuTrebiT maRali radiaqtiuroba iyo 
aRniSnuli 1954-58 ww-Si atomuri afeTqebebis 
dros. am dros dafiqsirda Tevzebis didi 
raodenobiT daRupva. Cr.aRm. atlantikis 
radiaqtiurobaSi didi wvlili Seaqvs 
islandiis zRvaSi didi britaneTis mier 
CaSvebul narCenebs. vertikalur ganawilebaSi 
maTi maqsimumi aRiniSneba 100-700 m siRrmeze, 
minimumi zedapirul fenaSi, xolo 700 m-is 
qvemoT koncentracia swrafad mcirdeba fskeris 
mimarTulebiT. 

  
10. sameurneo moRvaweobis gavlena niadagebze 

 
    biosferos SemadgenlobaSi Sedis 

liTosferos zeda fena, romlis sisqec 
ramodenime metrs Seadgens. Swored am fenaSi, anu 
niadagebSi aris moTavsebuli cocxali 
organizmebis ZiriTadi masa. 

  niadagebis cvlilebebze gavlenas axdenen 
sameurneo moRvaweobis iseTi saxeobebi, 
rogorebicaa urbanizacia, sasoflo sameurneo 
samuSaoebi, wyalsacavebis Seqmna, morwyva, 
amoSroba da sxva agromeloraciuli samuSaoebi. 
mokled ganvixiloT es samuSaoebi.  

  1. niadagis gaWuWyianeba atmosferodan. 
niadagis gaWuWyianeba uSualod ukavSirdeba 
atmosferuli haeris gaWuWyianebas, am 
ukanasknelis mdgomareoba ki zemoT iyo 
ganxiluli Cvens mier. ar gavimeorebT ra 
monacemebs maTi bunebisa da Tvisebebis Sesaxeb, 
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mxolod CamovTvliT, rom maT miekuTvnebian 
bunebrivi da anTropogenuli warmoSobis iseTi 
minarevebi, romlebic warmoiSvebian vulkanuri 
moqmedebis, mTis qanebisa da niadagis gamofitvis, 
tyis xanZrebis, meteoritebis wvis, saTbobis wvis, 
birTvuli afeTqebebis Sedegad da a.S. es 
minarevebi haeris dinebaTa saSualebiT 
gadaitanebian did manZilebze da Semdeg 
ileqebian niadagebze. 

  2. sasoflo sameurneo samuSaoebi. am 
samuSaoebidan gansakuTrebul yuradRebas 
ipyrobs pesticidebis gamoyeneba. pesticidebi 
warmoadgenen xelovnurad Seqmnil nivTierebebs, 
romlebic gamoiyenebian mcenareTa daavadebebTan 
da mavneblebTan sabrZolvelad. ekonomistebis 
gamoangariSebiT, TiToeuli sabWoTa  maneTis 
danaxarji pesticidebze uzrunvelyofs 
marcvleuli kulturebidan daaxloebiT 10 man, 
xolo teqnikuri kulturebidan _ 30 man mogebas. 
amave dros ekologiuri gamokvlevebiT 
dadgenilia, rom pesticidebi, anadgureben ra 
mavneblebs, did zians ayeneben organzmebs da 
bunebriv biocenozebs. soflis meurneobaSi ukve 
didi xania dgas problema mavneblebTan brZolis 
qimiuri meTodebidan ekologiurad sufTa 
biologiur meTodebze gadasvlisa.   

  3.  samelioracio RonisZiebebi. ukanasknel 
wlebSi sul ufro farTovdeba samelioracio 
RonisZiebaTa moculobebi, rac dakavSirebulia 
axali miwebis gamoyenebasTan. Samelioracio 
RonisZiebebi, maT Soris morwyva da amoSroba, 
mniSvnelovan gavlenas axdenen niadagebis 
bunebriv resursebze. 
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  amJamad muSavdeba xmeleTis saerTo 
farTobis 1/3, xolo irwyveba mxolod 4%. morwyva 
moxmedebs niadagis adiaciul da siTbur 
balansze, cvlis mis temperaturul reJims. 
morwyvis dros xdeba marilebis gamotana 
niadagebidan, rac gavlenas axdens mis qimiur 
Sedgenilobaze. 

  Waobebisa da daWaobebuli miwebis saerTo 
farTobi Seadgens mTeli xmeleTis 5%. maTi 
amoSroba warmoadgens bunebrivi pirobebis 
mizandasaxul gardaqmnas adamianis 
sakeTildReod. amoSrobis gavlena upirveles 
yovlisa gamoixateba mocemuli teritoriis 
wylis balansis SecvlaSi. kerZod icvleba 
Camonadenis pirobebi, klebulobs gruntis 
wylebis done, icvleba produqtiuli tenis 
maragis dinamika da a.S. amave dros matulobs 
niadagis temperatura, rac xels uwyofs 
mcenareTa siTboTi uzrunvelyofas. 

  4. wyalsacavebis mSenebloba. miuxedavad 
mTeli rigi keTilsasurveli efeqtebisa, rasac 
axdens xelovnuri wyalsacavi mimdebare 
teritoriaze, arsebobs azri imis Sesaxeb, rom 
xelovnuri wyalsacavis Seqmna uayofiT efeqtsac 
iZleva. aseT efeqtTa ricxvs miekuTvneba zarali 
(rasac vaxsenebT garemos, sarwyavi miwebis, 
uZvelesi soflebis Tu tyeebis ganadgurebiT) 
dakvirvebaTa safuZvelze wyalsacavebis 
eqspluataciis pirobebSi dadgenilia daWaibebis 
procesebis gaZliereba, hidrologiuri 
procesebis gardaqmna, mwvane zonebis daRupva. 

  yovelive es Tavismxriv gavlenas axdens 
Tbo da tenbrunvis cvlilebaze, rogorc 
wyalsacavSi, ise mimdebare teritoriaze. 
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           11. niadagebis radiaqtiuli gaWuWyianeba 
 
  rogorc cnobilia xelovnuri radiaqtiuli 

nivTierebani xvdebian biosferoSi, maT Soris 
niadagebSi, birTvuli afeTqebebis, atomuri 
danadgarebis avariebis da atomuri mrewvelobis 
sawarmoTa narCenebis gziT. niadagebSi 
radiaqtiuli daWuWyianebis done ramdenadme 
SesamCnevi gaxda 1945 wlidan, rac emTxveva 
birTvuli iaraRis gamocdis periods. niadagebi, 
iseve rogorc atmosfero da hidrosfero, 
SedarebiT naklebad binZurdeba atomuri 
industriis narCenebiT. 

  dakvirvebaTa masalebis analizi 
gviCvenebs, rom radiaqtiuri nivTierebebis 
maqsimaluri koncentracia niadagebSi 
aRiniSneba, rogorc Crdilo, ise samxreT 
naxevarsferoebSi 40-50º ganedebSi. Absoluturi 
maqsimumi Cr. naxevarsferoSi 3-4-jer metia 
vidre samxreTSi. Cr. ganedis 20-60º intervalSi, 
sadac Tavmoyrilia msoflio mosaxleobis 80%-
ze meti. niadagebis radiaqtiuli  daWuWyianeba  
2-jer aRemateba mis saSualo mniSvnelobas. 
minimaluri dabinZureba aRiniSneba ekvatorul 
zolSi. 

  niadagi warmoadgens im garemos, romelic 
radiaqtiuri daSlis produqtebiT kvebavs 
mcenareul da cxovelur organizmebs. amitom 
didi mniSvneloba eniWeba mTel rig sakiTxebs, 
romelTaganac gansakuTrebiT aRsaniSnavia 
Semdegi ori. 
1. radio izotopebis sorbcia, anu unari maTi 

niadagSi yofnisa. 
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2. radiaqtiuri produqtebis niadagSi 
migraciis anu transportirebis unari. 
radiaqtiuri produqtebis niadagSi 

sorbciis sakiTxs didi mniSvneloba aqvs. is 
damokidebulia mraval faqtorze, 
gansakuTrebiT ki niadagis qimiur da 
mineraligiur Semadgenlobaze. Didi 
mniSvneliba aqvs radiaqtiuri izotopebis 
STanTqmisaTvis niadagis mJavianobis xarisxs, 
amave dros gavlenas axdens niadagis 
meqanikuri Semadgenloba da sxva.  

radioizotopebis niadagSi migraciis 
aRniSnuli Tvisebebis garda efeqti 
damokidebulia meteorologiur pirobebze, 
naleqebis raodenobaze da a.S. magaliTad 
dadgenilia, rom niadagis zedapirze 
moxvedrili stronciumi SesaZloa wvimis 
Sedegad gamorecxil iqnas niadagidan. amave 
dros misi gadaadgileba niadagis ufro Rrma 
fenebSi pirdapir proporciulia naleqebis 
raodenobisa. dadgenilia agreTve, rom es 
procesi Zalze xangrZlivia da stronciumi 15 
sm siRrmeze SesaZloa gaiJonos mxolod mcire 
raodenobiT, Tanac ramodenime wlis Semdeg. 

zogierT SemTxvevaSi, mag. qviSaSi, 
romelic xasiaTdeba kargi filtraciuli 
TvisebebiT, Tavsxmas swrafad Caaqvs 
stronciumi niadagis siRrmeSi. Sxva 
SemTxvevaSi ki rodesac niadags susti 
filtraciuli Tvisebebi gaaCnia, mTeli 
stronciumis koncentrireba xdeba mxilid 
zeda fenebSi. literaturuli monacemebis 
Tanaxmad mTeli stronciumis 80% 
moTavsebulia niadagebis zeda 5 sm-ian fenaSi.  
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12.zedapriuli wylebis dacva 
gaWuWyianebisagan 

 
zedapiruli wylebis dacvis sxvadasxva 

RonisZiebaa cnobili, ganvixiloT zogierTi 
maTgani. 
1. wylebis dacvis sainJinro meTodebi. wylebis 
dacvis sainJinro meTodebi Seicaven Camonadeni 
wylebis gasufTavebis meTodebis SemuSavebas da 
warmoebis teqnologiis srulyofas, romelic 
Seamcirebs an mTlianad aRmofxvris wylis 
obieqtebis daWuWyianebas. 

Camonadeni wylebis gasufTavebis 
Tanamedrove meTodebi SeiZleba daiyos or 
jgufad: xelovnur pirobebSi gasufTavebis 
meTodebi da bunebriv pirobebSi gasufTavebis 
meTodebi.  

pirvel SemTxvevaSi wylis gasufTaveba 
xorcieldeba specialurad Seqmnil nagebobebis, 
danadgarebi gamoyenebiT. am SemTxvevaSi 
ganasxvaveben gasufTavebis 4 ZiriTad saxeobas: 
meqanikurs, qimiurs, fizikur-qimiurs da 
bioqimiurs.  

meqanikuri gasufTaveba gamoiyeneba 
Camonadeni wylebidan organuli da araorganuli 
nivTierebebis msxvil dispersiuli da gauxsnadi 
minarevebis amosaRebad filtraciis an sxva gziT. 
amisaTvis gamoiyeneba sxvadasxva konstruqciebi.  

qimiuri da fizikur-qimiuri gasufTaveba 
gamoiyeneba Camonadeni wylebidan araorganuli 
da organuli nivTierebebis wvril dispersiuli 
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da gaxsnadi minarevebis amosaRebad bioqimiuri, 
fizikuri da qimiuri meTodebis saSualebiT.  

bioqimiuri gasufTaveba gamoiyeneba im 
SemTxvevaSi, rodesac Camonadeni wylebidan ukve 
amoRebulia msxvil dispersiuli minarevebi. es 
meTodi emyareba mikroorganizmebis zogierTi 
saxeobis unars sakvebad gamoiyenon Camonaden 
wylebSi arsebuli nivTierebani _ organuli 
mJavebi, cilebi, naxSirbadebi da a.S.  

bioqimiuri gasufTavebis meTodi SeiZleba 
gamoyenebul iqnas, rogorc bunebriv (bologiur 
filtrebSi), ise xelovnur pirobebSi (mindvrebze, 
arxebSi da a.S.).  
2. samelioracio samuSaoebi xels uwyoben wylis 
resursebis dacvas gaWuWyianebisagan. 
ganasxvaveben tyis, agroteqnikur da 
hidroteqnikur samuSaoebs.  

satyeo melioracia gulisxmobs xeebis 
dargvas mdinareTa auzebis zemo da Sua wylebSi, 
rac amcirebs zedapirul Camonadens da asustebs 
wylis eroziis procesebs.  

agroteqnikuri melioracia moicavs 
niadagis wylis da sahaero reJimis regulirebas 
sasoflo-sameurneo kulturebis mosayvanad, maT 
Soris niadagis dacvas sakveb nivTierebaTa 
gamorecxvisagan. 

kompleqsuri samelioracio samuSaoebis 
Catareba uzrunvelyofs bunebrivi wylebis 
daWuWyianebis arsebiT Sesustebas. 
3. bunebrivi wylebis TviTgawmendis procesebi. 
gauwmendavi da nawilobrivad gawmendili 
Camonadeni wylebi, xvdebian ra wylis 
obieqtebSi, iwveven maTi fizikuri Tvisebebis da 
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qimiuri Semadgenlobis cvlilebebs, cvlian 
wylis xarisxs, aWuWyianeben mas. 

gaWuWyianebuli wylis obieqtebSi 
mimdinareoben rTuli procesebi mdinaris, tbis 
an wyalsacavis bunebivi mdgomareobis 
aRsadgenad. hidrodinamikuri, bioqimiuri, 
qimiuri da fizikuri procesebis erTobliobas, 
romlebic ganapirobeben nivTierebebis 
koncentraciis Semciebas, uwodeben wylis 
masebis TviTgawmendas. imisda mixedviT, Tu 
romeli nivTierebani da ra fazur 
mdgomareobaSi xvdebian wyalsatevebSi, 
TviTgawmendis procesSi Warbobs 
hidrodinamikuri, qimiuri an biologiuri 
procesis roli, mag. Tu Camonaden wylebSi 
Warbobs msxvil dispersiuli nivTierebani, 
TviTgawmendis procesSi arsebiTi roli 
miekuTvneba fskerze daleqvis procesebs, e.i. 
fizikur da hidrodinamikur procesebs. 

unda aRiniSnos, rom bunebrivi wylebis 
TviTgawmendis procesi imdenad rTulia, rom 
jerkidev ar aris srulyofilad Seswavlili 
misi yvela detali, amasTan dakavSirebiT 
gaWuWyianebis da TviTgawmendis procesebis 
Seswavlisas gamoyofen Semdeg ZiriTad 
mimarTulebebs. 

1. Serevis procesebis Seswavla 
hidrologiuri da hidrodinamikuri 
faqtorebis cvalebadibis 
gaTvaliswinebiT. 

2. wylis xarisxis damokidebulebis 
dadgena Camonadenis hidrologiuri 
reJimisa da gamoTvliTi 
maxasiaTeblebisan damokidebiT. 
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3. gamaWuWyianebeli nivTierebebis qimiuri 
da fizikur - qimiuri  gardaqmnebis 
Secvla. 

4. gamaWuWyianebel nivTierebaTa 
transformaciis bioqimiuri procesebis 
gamokvleva.  

 
13. zRvis garemos dacva gemebis 

eqspluataciis dros 
 

zRvis garemos gaWuWyianebis wyaroebs 
gemebis eqspluataciis dros warmoqdgens 
energetikuli danadgarebis mier gamomuSavebuli 
airebi, saTbobis da zeTis narCenebi, reaqtoruli 
danadgarebis gamonabolqvebi, sayofacxovrebo 
Camonadeni wylebi, yovelmxrivi sayofacxovrebo 
da samrewvelo nagavi. am SemTxvevaSi gaemos 
dacvis amocana mdgomareobs imaSi, rom ar 
davuSvaT gaWuWyianebis kritikuli done. 

gamonabolqvi airebisagan zRvis garemos 
gasufTavebisa da neitralizaciisaTvis 
gamoiyeneba Semdegi meTodebi: 
1. katalizuri neitralizatorebi. maT, rogorc 
wesi amontaJeben gamomSveb koleqtorebSi. 
neitralizatoebis moqmedeba emyareba arasruli 
wvis produqtebis ualo Jangvas.  
2. aalebadi neitralizatorebi. isini 
warmoadgenen specialur kameras sadac xdeba 
gamomuSavebuli airebis sruli wva 700-850º-is 
pirobebSi. 
3. kombinirebuli sistemebi. am SemTxvevaSi 
gamoiyeneba neitralizaciis sxvadasxva xerxi. 
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gemidan Camonadeni wylebis 
neitralizaciisaTvis gamoiyeneba sami ZiriTadi 
meTodi:  

1. biologiuri, romelic emyareba 
narCenebis bioqimiur Jangvas. 

2. fizikuri- Seicavs filtracias, daleqvas 
da a.S. 

3. fizikur-qimiuri, uzrulvelyofs wvril 
dispersiuli nawilakebi koagulacias, 
adsorbaciad da Jangvas. 

navTobis produqtebis mosacileblad 
Camonadeni wylebisagan gamoiyeneba gawmendis 
uxeSi da zusti sistemebi. uxeSi gawmenda 
gulisxmobs navTobproduqtebis msxvil 
dispersiuli nawilakebisagan ganTavisuflebas, 
xolo zusti _ danarCeni nawilakebisagan. 

 
14.mniSvnelovani saerTaSoriso SeTanxmebebi 

zRvis garemos dacvis dargSi 
 

  zRvis garemos dacvis problemebis 
warmatebiT gadawyveta SesaZlebelia mxolod 
yovelmxrivi saerTaSoriso TanamSromlobis 
safuZvelze. is iTvaliswinebs yvela 
saxelmwifos, maT Soris did da pataras, 
ganviTarebulis da ganviTarebadis, zRvispira da 
maTi, visa car aqvs gasasvleli zRvaze, aqtiur 
monawileobas.  

pirveli saerTaSoriso SeTanxmeba 
saxelmwifoTa Soris msoFlio okeanis dacvis 
Sesaxeb navTobisa da sxva saSiSi mavne 
nivTierebebisagan dadebuli iqna londodSi 1954 
wels.am konvenciam gansazRvra navTobis daRvris 
akrZaluli zonebi-CrdiloeTis da baltiis 
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zRvebi, 1969 wels maT daemata Savi da azovis 
zRvebi, xolo Semdeg –mTeli msoflio okeanes 
akvatoria. 

  1972 wels aseve londonSi 80 saxelmwifos 
monawileobiT SemuSavda konvevcia , romlis 
danarTic Seicavda “Sav sias”-im nivTierebaTa 
nusxas, romelTa CaSvebac okeaneSi ikrZaleboda. 
maT miekuTvneba qlororganuli SenaerTebi, 
vercxlis wyali da misi SenaerTebi, kadmiumi da 
misi SenaerTebi, navTobi da navTobproduqtebi da 
sxv. 

  1973 wels londonSi Catarebul 
konferenciaze miiRes axali axali saerTaSoriso 
konvencia, romlis Tanaxmadac narCenebis CaSveba 
dasaSvebia aranakleb 12 milis manZilze 
napiridan aranakleb 25 m siRrmeze. 
gansakuTrebul raionebSi, maT Soris Sav zRvaSi 
aikrZala narCenebis yovelgvari CaSveba.  

  analogiuri saerTaSoriso SeTanxmebebi 
daido zRvis garemos radiaqtiuri da 
baqterialuri gaWuWyianebisagan dacvis dargSi. 

  pirveli mravalmxrivi saerTaSoriso 
SeTanxmeba zRvis radiaqtiuri gaWuWyianebasTan 
dakavSirebiT aris Jenevis 1958 wlis konvencia. 

  1963 wels moskovSi daido saerTaSoriso 
xelSekruleba birTvuli iaraRis gamocdis 
Sesaxeb atmosferoSi, kosmosur sivrcesa da 
wyalSi. amis Sedegad, dawyebuli 1964 wlidan 
aRiniSneba dadamiwaze radiawtiurobis mkveTri 
daqveiTeba. 

  mniSvnelovani saerTaSoriso aqti iyo 
gaerTianebuli erebis organizaciis generaluri 
asambleis 25-e sesiaze(1970w) miRebuli 
xelSekruleba okeaneebisa da zRvebis fskerze 
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birTvuli da masobrivi ganadgurebis sxva 
iaraRis ganlagebis akrZalvis Sesaxeb. 

  1971 wels imave gaerTianebuli erebis 
organizaciis generalurma asambleam miiRo 
konvencia baqteriologiuri da toqsikuri 
iaraRis damuSavebis, warmoebis da Senaxvis 
Sesaxeb. 

  1982 wels Catarda gaerTianebuli erebis 
organizaciis me-3 konferencia. masSi monawileoba 
miiRo 156 saxelmwifom. konferenciam miiRo axali 
konvevcia sazRvao samarTlis Sesaxeb. am 
konvevciis Tanaxmad is saxelmwifoebi, romelTa 
iurisdiqciis qveS imyofeba wylebi valdebulni 
arian miiRon zomebi, raTa gaWuWyianeba ar 
gavrceldes maTi suverenuli uflebebis qveS 
myofi raionebis gareT. 

  msoflio okeaneSi dadgenilia 200-miliani 
ekonomikuri zona sanapiro saxelmwifoebis 
ekonomikuri interesebis dacvis mizniT. am 
zonaSi saxelmwifos miniWebuli aqvs suverenuli 
uflebebi bunebrivi resursebis Ziebis, mopovebisa 
da damuSavebisaTvis. amave dros  ekonomikuri 
zonaSi yvela sxva saxelmwifos ufleba eZleva 
gaataros Tavisi wylis da saaviacio transporti. 

  
15.niadagis radioaqtiur gaWuWyianebasTan 

brZolis meTodebi 
 

niadagis raioaqtiur gaWuWyianebasTan 
brZolis meTodebs Soris yvelaze aRsaniSnavia 3 
_ qimiuri, eleqtruli da biologiuri meTodebi. 

brZolis qimiur meTods safuZvlad udevs 
radioaqtiuri produqtebis sorbciuli Tvisebebi. 
kerZod, am SemTxvevaSi niadagis gasufTaveba 
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xdeba Sesabamisi xsnarebiT misi garecxvis 
Sedegad. am dros radoizotopebi niadagis 
saxnavi fenidan xelovnurad transportirdebian 
ufro Rrma fenebSi. savele cdebis pirobebSi 
gamrecxi nivTierebebis rolSi gamoiyeneboda 
qloristuli kalciumis, qlorisTuli natriumis, 
qloristuli rkinis, gogirdis da marilmJavas 
koncentrirebuli xsnarebi. aRsaniSnavia, rom 
recxvis meTodi zogierTi radioizotopisaTvis 
gamodga araperspeqtiuli, amitom aseT 
SemTxvevaSi SeiZleba vilaparakoT mxolod 
nawilobrivi desorbciis Sesaxeb. 

savsebiT efeqturi gamodga niadagis 
eleqtrodezaqtivaciis meTodi, am SemTxvevaSi 
xdeba niadagis eleqtruli gasufTaveba 
radioaqtiuri gaWuWyianebisagan. meTods 
safuZvlad udevs ionebis eleqtro gadatanis 
procesi, anu eleqtruli vels moqmedebiT 
ionebis difuziis procesi. am meTodis arsebiTi 
naklia procesis naklebi siCqare.  

aRsaniSnavia niadagis gasufTavebis 
biologiuri meTodi, radioaqtiurad 
gaWuWyianebul niadagze Tesaven iseT mcenareebs, 
romlebic fesvTa sistemis saSualebiT 
intensiurad STanTqaven radioaqtiur 
nivTierebebs da amiT asufTaveben niadags. 
SemdgomSi am mcenareTagan miRebul mosavals 
wvaven, xolo niadagi ukve momzadebulia 
sasoflo-sameurneo kulturebis dasaTesad.   

 
 

 

 


