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    garemos dacvis dargSi 

8.5. diagnozi da Terapia 

Sesavali 
  Tanamedrove epoqaSi garemoze anTropogenuri zemoqmedeba 

sul ufro intensiuri da masStaburi xdeba. seriozul 

saSiSroebas warmoadgens bunebrivi garemos – atmosferos, 

hidrosferos da biosferos dabinZureba. amasTan 

dakavSirebiT gansakuTrebuli mniSvneloba eniWeba garemos 

mdgomareobis xarisxis kontrols da regulirebas. 

  aRniSnuli problemebis gadawyvetaSi uSualod 

monawileoben hidrometeorologebi da okeanologebi. amitom 

momaval specialistebs naTeli warmodgena unda hqondeT 

garemoze anTropogenuri zemoqmedebis xasiaTis da masStabis, 

am zemoqmedebis Sedegebis, mavne minarevebis garemoSi 

gavrcelebis,  gaangariSebisa da maTematikuri modelirebis 

Sesaxeb, es sakiTxebi da masTan dakavSirebuli problemebi 

ganxilulia winamdebare saxelmZRvaneloSi. 

  saxelmZRvaneloSi ganxiluli ZiriTadi debulebebi 

ilustrirebulia magaliTebiT da faqtiuri monacemebiT, rac 

saSualebas iZleva vimsjeloT ama Tu im movlenis 

mniSvnelobasa da masStabebze. 

  saxelmZRvaneloze muSaobisas avtorebs didi daxmareba 

gauwies: m.kavilaZem (Tbilisis iv. javaxiSvilis sax. 

saxelmwifo universiteti); n.maCitaZem, n. gelaSvilma 

(saqarTvelos al. janeliZes sax. geologiuri instituti da 

samecniero-kvleviTi centri “gama”); d.demetraSvilma 

(m.nodias sax. geofizikis instituti); l.inwkirvelma, 

n.nasyidaSvilma da n.buaCiZem (hidrometeorologiis 

instituti).  

  saxelmZrvanelo gankuTvnilia okeanologiis, 

hidrometeorologiis, ekologiis, geografiis, 

garemosmcodneobis da biologiis, specialobis studentebis, 

magistrantebis da doqtorantebisaTvis, agreTve am dargSi 

momuSave specialistebisaTvis. is daxmarebas gauwevs 
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mkiTxvelTa farTo wres vinc dainteresebulia zRvis 

garemos ekologiuri problemebiT. 

 

Tavi I. okeanis dabinZurebis wyaroebi da 

saxeobebi 
1.1. okeanis dabinZurebis wyaroebi 

  okeanis wylebze gavlenas axdens zRvis simdidris 

intensiuri aTviseba, naosnobis ganviTareba, portebisa da 

sxvadasxva samrewvelo kompleqsebis sanapiro zolSi 

gaSeneba, dabinZurebuli mdinareebisa da Camonadenebis 

zRvebsa da okeaneebSi Cadineba da sxv.  

  ukanasknel aTwleulebSi gansakuTrebiT gaizarda zRvis 

ekosistemebze anTropogenuri zemoqmedeba. okeanis wylebSi 

mravali damabinZurebeli nivTierebebis gavrcelebam miiRo 

lokaluri, regionaluri da globaluri masStabic ki, 

amitom okeaneebis da zRvebis dabinZureba gaxda 

umniSvnelovanesi saerTaSoriso problema.  

  bunebrivi resursebis racionaluri gamoyenebisaTvis 

aucilebelia zRvis garemos dacva dabinZurebisagan. 

  1972 wels stokholmSi Catarebul gaeros konferenciaze, 

romelsac mxari dauWira samTavrobaTSoriso okeanografiis 

komisiam, zRvis dabinZureba Semdegnairad ganmartes: 

“adamianis mier pirdapir an iribad nivTierebis an energiis 

zRvis garemoSi CaSveba, romelsac mosdevs iseTi mavne 

Sedegebi, rogoricaa cocxali resursebis dazianeba, 

adamianis janmrTelobisTvis saSiSroebis da sazRvao 

saqmianobaSi, maT Soris TevzWeraSi dabrkolebebis Seqmna, 

zRvis wylis xarisxis gauareseba da misi sasargeblo 

Tvisebebis Semcireba.”  

   okeaneebisa da zRvebis damabinZurebel wyaroebs 

miekuTvneba: 

 samrewvelo da sameurneo wylebis CaSveba uSualod 

zRvaSi an mdinareTa CamonadenTan erTad; 
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 soflis da satyeo meurneobaSi gamoiyenebuli 

nivTierebebis moxvedra xmeleTidan; 

 zRvaSi damabinZurebel nivTierebaTa ganzrax damarxva; 

 gemebis CatvirTva-gadmotvirTvis operaciebis dros 

sxvadasxva nivTierebaTa gaJonva; 

 gemebidan da wyalqveSa milsadenebidan avariuli 

gamonabolqvebi; 

 sasargeblo wiaRiseulis damuSaveba zRvis fskerze; 

 damabinZurebel nivTierebaTa gadatana atmosferoTi. 

 

  cxrilSi 1.1 warmodgenilia msoflio okeanis 

msxvilmasStabiani dabinZurebis yvelaze gavrcelebuli 

toqsikuri komponentebi. 

 

cxrili 1.1  

msoflio okeanis msxvilmasStabiani dabinZurebis toqsikuri 

komponentebi (patina, 1979) 

 
damabinZurebeli nivTierebebi Bbiologiuri 

saSiSroebis 

xarisxi 

Ggavrcelebis 

masStabi 

radionuklidebi 

stroncium-90 (90Sr) 

cezium-137 (137Cs) 

plutoniumi-238 (238Pu) 

tritiumi (3H) 

ceriumi-144 (144Ce) 

 globaluri 

“ 

“ 

“ 

“ 

“ 

Qqlororganuli toqsikuri  

ddt da maTi metabolitebi 

Ppoliqrorirebuli bifenilebi 

aldrini 

dildrini 

lindani 

 
++ 

++ 

++ 

++ 

++ 

 
“ 

“ 

“ 

lokaluri 

 “ 



 7 

metalebi 

MmeTilsindiyi 

Kkadmiumi 

vercxliswyali 

tyvia 

TuTia 

spilenZi 

qromi 

rkina 

manganumi 

dariSxani 

navTobi da navTobproduqtebi 

detergentebi 

 
++ 

(+) 

++ 

(+) 

+ 

+ 

(+) 

(-) 

(-) 

(+) 

+ 

? 

 

globaluri 

“ 

“ 

“ 

lokaluri 

regionaluri 

lokaluri 

“ 

“ 

regionaluri 

globaluri 

regionaluri 

 

zRvis organizmebisaTvis  biologiuri saSiSroebis xarisxi 

aRniSnulia: ++ - Zlieri; + - mniSvnelovani; (+) – susti; ? 

– ar aris gansazRvruli; (_) – umniSvnelo. 

  rogorc cxrilidan Cans okeane Rebulobs damabinZurebel 

nivTierebaTa farTo CamonaTvals. AmaT garda okeaneSi 

sxvadasxva gziT xvdeba uamravi organuli minarevebi, 

narCenebi, Setivtivebuli nawilakebi. isini gansxvavdebian 

erTmaneTisagan toqsikurobis xarisxiT da gavrcelebis 

masStabiT – lokaluri (sanapiro) gavlenidan dawyebuli 

globaluriT damTavrebuli. 

  amJamad msoflio okeaneSi pouloben axal-axal 

damabinZurebel nivTierebebs. organizmebisaTvis 

gansakuTrebiT saSiSi qlororganuli SenaerTebis, 

poliaromatiuli naxSirwyalbadebis da zogierTi sxva 

nivTierebebis gavrceleba globalur xasiaTs Rebulobs. 

romlebic gamoirCeva maRali bioakumulaciuri TvisebebiT, 

mkveTri toqsikuri da kancerogenuli efeqtiT. 

  dabinZurebis mravali wyaros jamuri zemoqmedebis mudmivi 

zrda iwvevs zRvis sanapiro zonis progresirebul 

evtrofikacias da wylis mikrobiologiur dabinZurebas.   
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1.2. hidrobiontebi da okeanis dabinZurebis ekologiuri 

Sedegebi 
  mcenare aris pirveli rgoli kvebis jaWvSi rogorc 

xmeleTze aseve wyalSi. mxolod mcenares SeuZlia mzis 

energiiT araorganuli nivTierebidan sakvebis warmoeba. 

mcenareebi warmoSoben da cxovelebi STanTqaven. amitom 

yvela cxoveli damokidebulia mcenareze.  

  planqtoni zRvis wylis svetSi mcxovrobi erT-erTi 

umniSvnelovanesi umciresi zomis organizmia. planqtonis 

erT erTi saxeobaa fitoplanqtoni - mcenare romelic wylis 

zedapirze cxovrobs da fotosinTezis saSualebiT Rebulobs 

energias. fitoplanqtonis zRvaSi vertikaluri ganawileba 

damokidebulia sinaTleze, romelic saWiroa 

fotosinTezisaTvis. magaliTad Sav zRvis sanapiro zonaSi 

fitoplanqtonis gavrcelebis qveda zRvari 25 m-ia, amasTan 

0-10 m. sisqis zedapirul wylis fenaSi aRiniSneba 

maqsimaluri raodenoba; Ria zRvaSi fitoplanqtonis 

gavrcelebis qveda zRvari aris 75 m. siRrme, iSviaTad 100m. 

ufro Rrmad ganaTebuloba sustia amitom iq viTardeba 

mxolod Crdilis moyvaruli  erTujredovani organizmebi 

da baqteriebi. Crdilis moyvaruli fitoplanqtoni 80-125 m. 

sisqis fenaSi arsebobs. es aris uferuli mcenareebi, 

romlebic ikvebebian organuli nivTierebebiT da zogierTi 

saxeobis diatomuri wyalmcenariT anu fotosinTezTan erTad 

sakvebad iyeneben wyalSi gaxsnil organul nivTierebebs.  

  fitoplanqtoni aris mcire, erTujrediani mcenare, 

romlis SeuaraRebeli TvaliT garCeva SeuZlebelia, Tumca 

wyalSi didi raodenobiT arsebobisas is wyals Seferilobas 

ucvlis. daaxloebiT 5 000 saxobis zRvis fitoplanqtoni 

arsebobs, maT Soris erT erTi yvelaze mniSvnelovania 

diatomi. fitoplanqtonis sxvadasxva saxeoba  sxvadsxva 

feris pigmentebs Seicavs – mwvanes, wiTels, yavisfers da 

sxv. Sesabamisad okeanesac sxvadasxva Seferiloba eZleva. 

mzis sxivebis garda fitoplanqtonis intensiuri gamravleba 

da yvaviloba mniSvnelovnadaa damokidebuli wyalSi Warbad 
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arsebul sakveb nivTierebebze: nitratebze, fosfatebze da 

sxva. roca sakvebi nivTierebebi klebulobs, fitoplanqtonis 

gamravleba da yvaviloba wydeba da iwyeba lpobis procesi, 

xelaxla gamonTavisuflebuli biogenuri marilebi xels 

uwyoben fitoplanqtonis yvavilobis da gamravlebis 

xelaxal dawyebas.  

 

 
nax.1.1. zogierTi tipiuri fitoplanqtonis diagrama 

http://en.wikipedia.org/wiki/Phytoplankton 

 

http://en.wikipedia.org/wiki/Phytoplankton
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nax.1.2. zooplanqtonis zogierTi warmomadgeneli 

http://en.wikipedia.org/wiki/Phytoplankton 

 

 

 
nax.1.3. diatomi 

http://en.wikipedia.org/wiki/Phytoplankton 

 

 

http://en.wikipedia.org/wiki/Phytoplankton
http://en.wikipedia.org/wiki/Phytoplankton
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nax.1.4. fitoplanqtoni baltiis zRvaSi 

 3 ivlisi 2001 w. 

http://en.wikipedia.org/wiki/Phytoplankton 

 

 
nax.1.5. samxreT atlantikaSi fitoplanqtoni  

kosmosuri suraTi 15 Tebervali 2006 weli 

http://en.wikipedia.org/wiki/Phytoplankton 

http://en.wikipedia.org/wiki/Phytoplankton
http://en.wikipedia.org/wiki/Phytoplankton
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nax.1.6. kalifornia, wiTeli talRebi 

http://en.wikipedia.org/wiki/Red_tide 

 

  okeanis feri saSualebas gvaZlevs SevafasoT 

fitoplanqtonis raodenoba da saxeoba, da vimsjelod 

okeanis dabinZurebaze. 

  1.4. da 1.5. naxazebze naCvenebia fitoplanqtonis maRali 

koncentraciisas baltiis zRvis da CrdiloeT atlantikis 

mwvaned Seferili laqebi. 

  nitratebis da fosfatebis maRali koncentracia 

warmoSobs fitoplanqtonis maRal koncentracias - wiTel 

talRebs, rac wamlavs wyals, Tevzebs, zRvis ZuZumwovrebs  

da kvebis jaWviT xvdeba adamianis organizmSi. pirvelad es 

daavadeba 1924 wels dafiqsirda, roca meTevzeebs 

aReniSnebodaT maRali sicxe, saxsrebis tkivili, nervuli 

moSliloba.  

  wiTeli moqcevis gamomwvevi mizezebi bolomde ar aris 

Seswavlili, xSirad is bunebrivi  warmoSobisaa (rkiniT 

mdidari mtveri saqaris an sxva udabnodan), zogjer ki 

anTropogenuli zemoqmedebis Sedegia (dabinZurebuli 

Camonadeni wylebis gziT okeaneSi nitratebis da fosfatebis 

zrda). sanapiro wylebis dabinZurebasTan erTad 

http://en.wikipedia.org/wiki/Red_tide
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fitoplanqtonze gavlenas axdens wylis temperaturis 

momatebac.   

  zooplanqtoni aerTianebs cxovelur organizmebs, ikvebeba 

sxva planqtoniT, kvercxiT, TevziT. baqteriaplanqtoni 

organuli nivTierebis remineralizaciaSi mniSvnelovan rols 

TamaSobs. Tevzebi ikvebebian zooplanqtoniT da sabolood 

adamiani aris bolo rgoli kvebis jaWvSi. 

 

 
 

 nax.1.7. okeaneSi kvebis jaWvis sqema 
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  bentosuri organizmebi cxovrobs zRvis fskerze. arsebobs 

zRvis fskerze mimagrebuli, mjdomare (wyalmcenareebi, 

Rrublebi, marjnebi da sxva); MmTxrelebi (moluskebi, Wiebi), 

mxoxavebi (kibosnairebi, kannemsianebi) an Tavisuflad 

mocurave bentosuri organizmebi. bentosiT mdidaria 

zRvispira raionebi da okeaneebi, gansakuTrebiT atlantikis 

da wynari okeanis Crdilo dasavleT nawili. cxovelebs 

romelic bentoss miekuTvneba zoobentosi ewodeba, xolo 

mcenareebs - fitobentosi. mikroskopul fskeris faunas 

meiofauna ewodeba. 

bentos hyofen zomis mixedviTac: 

makrobentosi  (> 1 mm), 

mezobentosi (0,1mm < da <1 mm),   

mikrobentosi    (<0,1mm). 

bentos didi mniSvneloba aqvs, radgan is aris adamianis da 

Tevzebis sakvebi wyaro. 

 

 
nax.1.8. xamanwka rofze 

http://en.wikipedia.org/wiki/Benthos 

http://en.wikipedia.org/wiki/Benthos
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  haerTan mosazRvre wylis zedapiruli fena, specifikuri 

fenaa, romelic dasaxlebulia mcenareuli da cxoveluri 

organizmebiT. am fenaSi mcxovrebi organizmebis erTobliobas 

ewodeba pleistoni da neistoni. 

  pleistoni aris mcenareuli da cxoveluri organizmebis 

jgufi, romelTa sxeuli erTdroulad arsebobs wylisa da 

haeris garemoSi. pleistonis ZiriTadi saxeobebi didi 

reproduqciis unariT gamoirCeva. okeaneSi maTi ricxvi da 

biomasa sakmaod maRalia (1g/m2 da meti). 

  neistonuri organizmebi cxovroben an wyalSi 

(hiponeistoni) an haerSi (epineistoni),  zedapiruli 

daWimulobis fenis erT an meore mxares 2-5 sm sisqis wylis 

fenaSi. neistonis saerTo biomasa Seadgens 2-3 t/km3 

zedapirul wylebSi. neistonuri organizmebis zogierTi 

saxeoba zedapirul fenaSi atarebs mTel sicocxles, sxvebi 

mxolod ganviTarebis adreul stadiebs - daaxloebiT 

ramodenime Tves, aris saxeobebi romlebic zedapirul fenaSi 

mxolod dReRamis bnel periods atarebs.  

  neistonSi da pleistonSi gadis yvela nivTierebis da 

energiis nakadi okeaneSi moxvedrisas. navTobis 

naxSirwyalbadebis, poliqrorirebuli bifenilebis, ddt-s da 

sxva nivTierebebis maRali koncentracia zedapirul fenaSi 

mowmobs imas, rom am damabinZurebel nivTierebebs neistoni 

agrovebs da Semdeg aqtiurad gadaaqvs sxva biotopebSi. es 

gansakuTrebiT damRupvelia maTi cxovelmoqmedebisaTvis. 

  baqterioneistoni organuli nivTierebebis ZiriTadi 

damSleli da transformatoria, romlebic atmosferodan 

ileqeba okeanis zedapirze an wylis qveda fenebidan amodis.  

  damabinZurebeli nivTierebebis zemoqmedebiT xdeba 

mikrobiocenozis cvlileba da indikatoruli formebis 

dagroveba, mikrobuli qsovilis fermentatiuli Tvisebebis 

Sesusteba, baqteriis gamravlebis da producirebis siCqaris 

Semcireba. amitom okeanis zedapiruli mikrofenis 

dabinZurebas metad saSiS ekologiur SedegebTan mivyavarT. 
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  ekologiur-toqsikologiuri gamokvlevebis safuZvelze 

dadgenilia damabinZurebeli nivTierebebis toqsikuri da 

fiziologiuri zemoqmedebis xasiaTi hidrobiontebis 

sxvadasxva saxeobebis cxovelmyofelobaze. aq ar ganvixilavT 

am zemoqmedebas zRvis organizmebis calkeuli 

jgufebisaTvis. zogadad okeanis dabinZurebis ekologiuri 

Sedegebis  mravalricxovani eqsperimetuli masalis 

ganzogadoebis safuZvelze dadginda, rom antropogenuri 

zemoqmedebis efeqti vlindeba rogorc individualur 

(biologiuri Sedegi) aseve populaciur-biocenotikur 

(ekologiuri Sedegebi) doneze. Bbiologiuri Sedegebi 

moicavs organizmSi bioqimiur, morfologiur, fiziologiur 

da genetikuri xasiaTis cvlilebebs. individualur doneze 

toksikuri nivTierebebi iwveven ujredebis qimiuri 

Sedgenilobis, fermentuli xasiaTis sistemis, sunTqvis 

procesebis, zrdisa da gamravlebis cvlilebas, mutaciis 

warmoSobas, kancerogenozs, paTologiur formebs, ujredis 

zomis cvlilebas, moZraobis da sivrceSi organizmis 

orientaciis darRvevas. damabinZurebeli nivTierebebis 

zemoqmedeba Zlierdeba toqsikuri nivTierebebis 

koncentrirebiT (bioakumulacia), (zogierTi metali, 

radionuklidebi da sxva) hidrobiontebis qsovilebSi. 

  populaciur-biocenuri xasiaTis darRvevebi vlindeba 

planqtonuri da bentosuri organizmebis saSualo biomasis 

cvlilebaSi, hidrobiontebis gamravlebis SemcirebaSi, axali 

organizmebis warmoSobaSi (magaliTad paTogenuri 

mikroflora), organuli nivTierebebis warmoebasa da 

destruqciis procesebs Soris Tanafardobis cvlilebaSi, 

ekologiuri metabolizmis procesebis darRvevaSi, 

indikatoruli organizmebis gaCenaSi. zRvis garemos 

dabinZurebas mivyavarT ekosistemis struqturis 

gamartivebasTan, da ekosistemis mravalferovnebis 

SemcirebasTan.  

   

 



 
 

nax.1.9. okeanis dabinZurebis ekologiuri Sedegebi (izraeli, 1984) 



1.3. navTobi da navTobproduqtebi 
  msoflio okeanis ZiriTadi damabinZurebeli nivTierebaa 

navTobi.   

  navTobi Cveulebriv muqi yavisferi,  blanti, zeTovani 

siTxea, romelsac gaaCnia susti fluroscencia. navTobis 

simkvrive 0.65-1.05 g/sm3 sazRvrebSi icvleba. simkvrivis 

mixedviT navTobi SeiZleba iyos msubuqi (<0.83 g/sm3), 

saSualo (0,83-0,86  g/sm3) da mZime (>0,86  g/sm3). 

  navTobis SemadgenlobaSia qlorofilisa da heminis 

nawarmebi, romelTa wyaro SesaZlebelia iyos zRvis 

Tevzebis, cxovelebis, mikroplanqtonis, zRvis 

wyalmcenareebis naSTebi. amitom SeiZleba davaskvnaT, rom 

navTobi organuli warmoSobisaa. romlis ZiriTad masalas 

warmoadgens hidrosferoSi da zRvis fskerze daSlili 

cxoveluri da mcenareuli mikroorganizmebi.  

  mniSvnelovani raodenobiT nedli navTobis mopoveba 1880 

wlidan daiwyo da dReisaTvis 3,2 X 1012 l/weliwadSi 

aRwevs.  

  navTobi Sedgeba gajerebuli alifaturi da 

hidroaromatuli naxSirwyalbadebisagan (C5-C70) da Seicavs 

C-s 80-85%-s, H-is 10-14%-s, S-is 0,01-7%-s, N-is 0,01%-s 

da 02-is 0-7%-s. 

  navTobis ZiriTad komponentebs – naxSirwyalbadebs (98%) 

4 klasad hyofen: 

1. parafinebi (alkanebi), (Seadgenen navTobis saerTo 

Semadgenlobis 90%-mde) mdgradi gajerebuli SenaerTebia 

CnH2n+2, romelTa molekulebi gamoisaxeba naxSirbadis 

atomebis pirdapiri an ganStoebuli bmiT. parafinebi 

moicaven gazebs: meTans, eTans, propans da sxva. 

SenaerTebi 5-17 naxSirbadis atomiT aris siTxe, xolo 

atomebis ufro meti raodenobiT - myari sxeuli. msubuqi 

parafini xasiaTdeba maqsimaluri aqroladobiT da wyalSi 

xsnadobiT. 

2. cikloparafinebi (naftenebi) (30-60% mTliani 

Semadgenlobis) gajerebuli cikluri SenaerTebi CnH2n  5-
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6 naxSirbadis atomiT wreze. garda ciklopentanisa da 

ciklogeksanisa navTobSi gvxvdeba bicikluri da 

policikluri naftenebi. es SenaerTebi Zlier mdgradia 

da cudad eqvemdebareba biodaSlas. 

3. aromatuli naxSirwyalbadebi (20-40% mTliani 

Semadgenlobis) – benzolis gaujerebeli cikluri 

SenaerTebia naxSirbadis da 6 atomiT naklebs Seicavs 

wreze vidre Sesabamisi naftenebi. navTobSi arsebobs 

aqroladi SenaerTebi: benzoli, toluoli, qsiloli, 

aseve bicikluri (naftalini), tricikluri (antraceni, 

fenantreni) da policikluri (pireni) naxSirwyalbadebi. 

4. olefinebi (alkenebi) (10% mTliani Semadgenlobis) 

gaujerebeli aracikluri SenaerTebia - molekulaSi 

wyalbadis erTi an ori atomiT naxSirbadis yovel 

atomze.  

  navTobis Semadgenloba mniSvnelovnad aris damokidebuli 

sabadoze. magaliTad pensilvaniis da kuveitis navTobi 

kvalificirdeba rogorc parafinuli, baqos da kaliforniis 

navTobi – cikloparafinuli (naftenuri), sxva navTobebi  

Sualeduri tipisaa. nebismieri xarisxis navTobi 200-300 

naerTs Seicavs, Tumca zogierTi sabados navTobSi 1000-mde 

naerTia aRmoCenili. navTobis SemadgenlobaSi Semaval 

naerTTa Soris yvelaze rTulia fisebi da asfaltebi. 

amasTan maTi qimiuri aRnagoba bolomde araa gamokvleuli. 

  navTobi Seicavs agreTve gogirdis (1-7%-mde) da azotis  

(1%-mde) naerTebs,  cximovan mJaveebs (5%-mde) da sxva. 

  navTobis SemadgenlobaSi aseve aRmoCenilia 

mikroelementebi. am mikroelementebs axasiaTebT mkafio 

midrekileba, erTi mxriv msubuqi, meore mxriv mZime 

navTobebisadmi. mag Fe, Co, Cr, Mn, Rb – SedarebiT maRali 

koncentraciebiT mZime navTobis fraqciebSi gvxvdeba, xolo 

Hg, Sb, Sc - piriqiT, SedarebiT msubuq navTobSi.  

  zRvis garSemo navTobproduqtebis raodenobrivi analizi 

da identifikacia Zalze rTulia, ara mxolod misi 

mravalkomponentobisa da arsebobis gansxvavebuli formebis 
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gamo, aramed bunebrivi da biogenuri warmoSobis 

naxSirwyalbadebis arsebuli fonis gamo. magaliTad 

organizmebis metabolitur aqtivobasa da maTi narCenebis 

daSlas ukavSirdeba naxSirwyalbadebis warmoSoba. 

eqsperimentuli gamokvlevebis Tanaxmad biogenuri da 

navTobidan warmoSobil naxSirwyalbadebs rigi gansxvavebani 

axasiaTebs: 

1. navTobi warmoadgens naxSirwyalbadebis ufro rTul 

narevs, struqturebis da SefardebiTi molekuluri masis 

didi diapazoniT. 

2. navTobi Seicavs ramdenime homologiur serias, romelSic 

mezobel wevrebs gaaCniaT Tanabari koncentraciebi. 

3. navTobi Seicavs cikloalkanebis da aromatikuli 

naxSirwyalbadebis farTo diapazons. 

4. navTobi Seicavs mravalricxovan aromatikul 

naxSirwyalbadebs, sxvadasxva heteroSenaerTebs (romelTa 

SemadgenlobaSia gogirdi, azoti, Jangbadi, metalebis 

ionebi). 

navTobis naxSirwyalbadebis zRvebsa da okeaneebSi moxvedris 

gzebi maravlricxovania. 

nax 1.10. navTobis naxSirwyalbadebis okeaneSi moxvedris 
gzebi: 

1. zRvaSi gemebidan narecxi da balasturi wylebis CaSveba 
(23%); 

6%
5%

10%

10%

17%

28%
23%

1

2

3

4

5

6

7

8



 21 

2. gemebis CatvirTva gadmotvirTvis da sxva operaciebis 
dros portebSi da saporto akvatoriaSi moxvedra. (17%) 

3. samrewvelo narCenebis da Camonadeni wylebis CaSveba 
(10%); 

4. Tavsxma Camonadeni (5%); 
5. gemebis  da saburRi  mowyobilobebis katastrofebi 

zRvaSi (6%); 
6. Selfze daburRviTi samuSaoebi (1%); 
7. atmosferuli Camocvena (10%); 
8. mdinaris Camonadenis mier gamotana  (28%). 
  navTobis danakargebi misi mopovebis raionebidan 

transportirebisas,  avariuli situaciebi, narecxi da 

balasturi wylebis CaSveba da sxva ganapirobebs sazRvao 

gzebis trasebze gaWuWyianebis mudmivi velebis arsebobas 

(nax2.2, 2.3). 

 

 
 

nax. 1.11. avariuli daRvrebis mdebareoba  
1 – tankerebis avariuli daRvrebis adgilmdebareoba 
2 – saburRi mowyobilobebze avariuli daRvrebis 

adgilmdebareoba 
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nax.1.12. msoflio okeanis navTobiT dabinZureba. 

  Zlieri dabinZureba SeimCneva sanapirosTan sadac portebi, 

navTobgadamamuSavebeli qarxnebi mdebareoben da 

dabinZurebuli wylis CaSveba xdeba zRvaSi.  

 

 
nax 1.13. balasturi wylis CaSveba gemidan Sav zRvaSi. 

(vertmfrenidan gadaRebuli foto) 
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1.4. naxazze warmodgenilia Sav zRvaSi gemidan balasturi 

wylis CaSvebis suraTi. isriT naCvenebia gemi, balasturi 

wyali Savi feris moCans zRvaSi. zedapiruli dabinZureba 

ZiriTadad dakavSirebulia navTobis da navTobproduqtebis  

daRvrasTan, aseve zRvaSi sxvadasva samrewvelo da sameurneo 

nivTierebebis CaSvebasTas. 

 

 
nax 1.14. tankeri “prestiJi” iZireba espaneTis Crdilo  

dasavleTiT. 
http://www.guardian.co.uk/gall/0,8542,842603,00.html 

  garemos mniSvnelovan zians ayenebs navTobis didi 

raodenobis uecari daRvra tankerebis avariisas, Tumca aseTi 

daRvrebi navTobiT jamuri dabinZurebis mxolod 5-6%-s 

Seadgens.  

  Tanamedrove satankero floti 7000-ze met erTeuls 

iTvlis, yovelwliurad ki 200-mde tankeri, daaxloebiT 

flotis 0,4 % katastrofas ganicdis. pirvelad 

katastrofa 1907 w. britaneTis sanapirosTan ganicada 

tankerma “Thomas W”.  Sav zRvaSi ki 1980 wels 94600 t. 

navTobi CaiRvara berZnuli (“Eurial”) da ruminuli 

(Independenta”) tankerebis Sejaxebis Sedegad. msoflioSi 

zogierTi tankeris katastrofis adgili, TariRi da 

daRvrili navTobis da navTobproduqtebis raodenoba 

mocemulia cxrilSi. 

http://www.guardian.co.uk/gall/0,8542,842603,00.html
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cxrili 1.2. 
zRvebSi tankerebis katastrofa (n.gelaSvili) 

 

# TariRi tankeris 

saxelwodeba 

daRvrili  

navTobis da 
navTobproduqtebis  

raodenoba 

katastofis 

adgili 

1 1907 w. “Thomas w” 8000 t. 

navTobi 

didi 

britaneTis 

sanapiro 

2 1967w. “Торри 

Каньон” 
100-110 aTasi 

t. navTobi 

didi 

britaneTis 

sanapiro 

3 1973w. 

agvisto 

“Dona 

Marika” 
3000 t. benzini didi 

britaneTi, 

uelsis 

sanapiro 

4 1974w. 

agvisto 

“Метула” 50-63 aTasi t. 

navTobi 

magelanis 

srute 

5 1976w. 

12 maisi 

“Vrguliola” 110 aTasi t. 

navTobi 

espaneTi 

porti 

Ла-Корунья 

6 1977w. 

22 aprili 

“Argos” 24-25 aTasi t.  

navTobi 

samxreTis 

zRva baqani 

Браво 

7 1978w. 16 

marti 

“Амоко 

Кадис” 
223 aTasi t. 

navTobi 

didi 

britaneTis 

sanapiro 

8 1979w. 

8 ianvari 

“Бетелгейзе” 80 aTasi t. 

navTobi 

irlandiis 

sanapiro 

9 1979w. 

Tebervali 

“Антонио 

Грамши” 
6 aTasi tona 

navTobi 

latviis 

sanapiro 

10 1980 w. “Eurial” da 

“Independent

a” 

94600 t. 

navTobi 

Savi zRva 
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11 1984 w. 

30 ivlisi 

“Алвенус” 8 aTasi t. 

navTobi 

meqsikis 

yure 

12 1989 w. 

19 

dekemberi 

“Харк - 5” 70 aTasi t. 

navTobi 

kanaris 

kunZulebi 

   

 2002 wels espaneTis sanapirosTan moxda navTobis didi 

raodenobiT daRvra, 25 aTasi tona navTobproduqti CaiRvara 

CrdiloeT atlantikaSi pirineis naxevarkunZulTan, tanker 

“prestiJis” katastrofis dros. iseve rogorc 1997 wlis 

tankerebis “naxodkas” da 1999 wlis “erikas” katastrofis 

gamo zRvaSi CaiRvara mZime sawvavi, romelic uaRresad nela 

iSleboda zRvis wyalSi TviT Zlieri Stormis drosac. 

zRvaSi didi xnis arsebobis Semdeg daWuWyianebis laqebma 

evropis sanapiroebs miaRwia da didi zarali miayena 

espaneTis ekonomikas. aikrZala TevzWera galisias provinciis 

sanapirosTan da es akrZalva daaxloebiT 13 aTas momuSave 

personals Seexo. zRvaSi da espaneTis sanapiroze 

daaxloebiT Segrovda 117 aTasi tona Txevadi da myari 

naxSirwyalbadis narCeni. galisiaSi krizisuli politikuri 

situacia Camoyalibda.  

  tanker “naxodkas” katastrofis dros iaponiis 

sanapiroebze zRvaSi 4,5 aTasi tona sawvavi CaiRvara, am 

SemTxvevaSi mTlianma zaralma turistuli da TevzmWeri 

biznesis TvalsazrisiT 209 milioni dolari Seadgina.  

  udidesi katastrofa 1967 wels ganicada tankerma “tori 

kanion”-ma, romelic ezideboda 117 aTas tona kuveitur 

navTobs. tankeri daejaxa Selfs, dazianda da zRvaSi 

daiRvara 100 aTasi tona navTobi. qaris zemoqmedebiT 

navTobi swrafad gavrcelda did sivrceze da mniSvnelovani 

zarali gamoiwvia. 

  zRvebis da okeaneebis navTobiT dabinZureba Sefasebulia 

5-dan 9 milion tonamde weliwadSi. dResdReobiT 25 

milioni tona navTobia zRvebsa da okeaneebSi da Tu mas 
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mTlianad zedapirze gavanawilebT afskis sisqe iqneba 

mikronis erTi meaTedi.  

 

 
nax 1.15. ori adamiani gzas ikvlevs navTobiT dafarul 

espaneTis Crdilo-dasavleT pliaJze 
http://www.guardian.co.uk/gall/0,8542,842603,00.html 

 

 
nax 1.16. Sav zRvaze navTobis fena 

http://www.home.thezone.net 

  

 wyalze daRvrisas navTobi Tavdapirvelad ganicdis 

ganfenadobas, romlis siCqare damokidebulia daRvrili 

navTobisa Tu navTobproduqtebis tipze. rac ufro msubuqia 

daRvrili navTobi miT ufro didia ganfenadobis siCqare, 

http://www.guardian.co.uk/gall/0,8542,842603,00.html
http://www.home.thezone.net/
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afskis diametri da naklebia sisqe. zedapirulad aqtiuri 

nivTierebebisgan gansxvavebiT navTobi ar ganiRvreba 

monomolekulur fenad, xolo misi afskis sisqe ramdenime 

santimetridan milimetris meaTedebamdea. 100-200 l navTobi 

iZleva 1km2 farTobis afsks (laqas), romlis sisqe 0,1 mk.m-

ia. zRvaSi CaRvrili navTobis mier warmoqmnili sxvadasxva 

simZlavris zedapiruli fenis sisqe SeiZleba Sefasdes feris 

mixedviT (cxrili 2.2).  
   cxrili 1.3.  

wyalSi navTobis afskis maxasiaTeblebi  
(nelson-smiti, 1977) 

 

Ggaregani saxe sisqe mkm navTobis  

raodenoba, l/km2 

Zlivs SeimCneva 

vercxlisferi 

Seferilobis niSnebi 

mkveTrad Seferili 

mkrTalad SeRebili 

muqad SeRebili 

0,038 

0,076 

0,152 

0,305 

1,016 

2,032 

44 

88 

176 

352 

1170 

2340 

   

  30-40mkm sisqis navTobis fena mTlianad STanTqavs 

infrawiTel gamosxivebas. 

 zRvis zedapirze afskis gavrcelebaze gavlenas axdens qari 

(dreifi), talRebi da dinebebi. Zlieri qaris dros laqebi 

iSleba da qaris gadatanis fenaSi warmoiSoba navTobis 

emulsia. 

   wyalTan Serevisas navTobi warmoqmnis 2 tipis emulsias: 

pirdapirs “navTobi wyalSi” da Sebrunebuls “wyali 

navTobSi”. piradapiri emulsiebi, romlebic Sedgeba 0,5 mkm-

mde diametris navTobis wveTebisagan, naklebad mdgradia da 

gansakuTrebiT damaxasiaTebelia navTobisaTvis, romelic 

Seicavs zedapirulad aqtiur nivTierebebs. 

  navTobis zRvaSi moxvedris Semdeg pirveli 24 saaTis 

ganmavlobaSi aqroladi gazebi da siTxis msubuqi 
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komponentebi, romlebic daumuSavebel navTobSi 20-50% mdea, 

aorTqldebian, aorTqlebuli navTobis mniSvnelovani nawili 

brundeba zRvaSi atmosferuli naleqebis saSualebiT da 

meorad dabinZurebas iwvevs. cnobilia rom, yovelwliurad 

atmosferuli naleqebis saSualebiT zRvaSi 5.3 aTasi t 

navTobproduqti xvdeba. aorTqlebis intensioba daRvris 

pirvel saaTebSia maqsimaluri. Tavdapirvelad xdeba navTobis 

SedarebiT dabalmolekuluri naerTebis aorTqleba. 

aorTqlebis procesi SeiZleba mimdinareobdes ramdenime Tvis 

da SesaZlebelia erTi wlis ganmavlobaSic. wylis 

zedapiridan navTobis aorTqlebis procesi damokidebulia 

mTel rig faqtorebze: navTobis tipze, garemos 

temperaturaze. rac ufro msubuqia daRvrili navTobi da 

maRalia garemos temperatura, miT ufro intensiurad 

mimdinareobs aorTqlebis procesi. aorTqlebis procesi 

ferxdeba zRvis Relvisas, radganac am dros xdeba emulsiis 

“wyali navTobSi” warmoqmna. wylis qveS moxvedrili 

navTobis aorTqleba ki SeuZlebelia. 

 aorTqlebasTan erTad mimdinareobs navTobis wyalSi gaxsnis 

procesi, rac aseve damokidebulia navTobroduqtebis tipze. 

1l wyalSi erTi dReRamis ganmavlobaSi 5.75mg. navTobi, 

1,5mg. dizelis sawvavi da 0,46mg. mZime sawvavi ixsneba. 

aqroladi nawilis moSorebis Semdeg darCenili navTobisagan 

xSirad iqmneba Sebrunebuli emulsiebi, da droTa 

ganmavlobaSi zRvis Relvis dros navTobze xdeba wylis 

molekulebis absorbireba da warmoiqmneba yavisferi masa, 

romelic “Sokoladis musis” saxeliTaa cnobili, masSi 

navTobis toksikuroba SenarCunebulia. navTobi-wyali narevi 

iwvevs cocxal organizmebSi nivTierebaTa cvlis moSlas da 

gamravlebis unaris daqveiTebas, aseve mutaciasa da 

sikvdils. 

  5-7 dRis Semdeg mxolod navTobis mZime (fraqcia) 

komponentebi rCeba: parafini, mazuTi da koncentrirdeba 

burTulebis an agregatebis saxiT. mcire wyalmcenareebi, 

baqteriebi, Tevzis qviriTi ekroba am agregatebs. agregatebi 
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droTa ganmavlobaSi iZireba da imarxeba fskeris danaleqSi, 
akumulirdeba fskerul naleqebSi da bentosis cocxal 

organizmebSi da warmoqmnis meoradi dabinZurebis wyaros, 

dinebebiT gadaitaneba an napirze gamoiriyeba. rac ufro 

didxans rCeba navTobis agregatebi zedapirze, maTi 

toqsikuroba ufro izrdeba radganac is paTogenuri 

mikroorganizmebis saxli xdeba. 

    wylis zedapirze navTobis daRvris Semdeg mimdinare 

kompleqsuri fiziko-qimiuri procesebi: ganfenadoba, 

aorTqleba, myar nawilakebze navTobis komponentebis 

adsorbcia, wyalSi navTobis xsnadi komponentebis Sereva, 

navTobis naxSirwyalbadebis qimiuri da biologiuri 

degradacia. qimiuri da biologiuri degradaciis dros 

warmoiqmneba sxva xsnadi naerTebi da daJanguli 

naxSirwyalbadebi, romelTa toqsikuroba gacilebiT maRalia 

vidre aradaJanguli naxSirwyalbadebisa.  

 

  
nax.1.17. okeaneSi CaRvrili navTobis urTierTqmedeba 

wyalTan da atmosferosTan  

http://www.oceansatlas.com/unatlas/-ATLAS-/chapter12f.html 
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1. aorTqleba 2. qarismieri gadatana 3. orTqlisa da gazis 

daJangva atmosferoSi 4. Semcireba atmosferul naleqebiT 5. 

modreife yinuliT transportireba 6. zedapirze foto-

daJangva 7. emulsia: navTobi-wyalSi 8. Eemulsia: wyali- 

navTobSi 9. gaxsna 10. qimiuri urTierTqmedeba 11. Bbaqteriuli 

daSla (biodegradacia) 12. daleqva Setivtivebul 

nawilakebze 13. navTobis burTulebisa da agregatebis 

fskerze  daleqva 14. planktonis mier moxmareba 15. gadatana 

16. buStukebTan erTad gadaadgileba 17. navTobis qimiuri 

daSla fskerze 18. dauSleli navTobis gabneva zedapirze.  

  biodegradaciis procesebis mimdinareoba damokidebulia 

ara marto navTobis naxSirwyalbadebis atomTa ricxvze da 

temperaturaze, aramed daRvris adgilmdebareobazec. 

biodegradaciis procesebi, sanapiro zolTan SedarebiT, 

intensiurad mimdinareobs mdinaris SesarTavTan, xolo Ria 

zRvaSi Zlieraa Senelebuli. 

  biodegradaciis procesebis mimdinareobisas navTobis 

naxSirwyalbadebis Semcveloba TandaTan mcirdeba da 

sabolood gamosavali navTobis 75%-s Seadgens. 

  zRvis ekosistemebze navTobis uaryofiTi gavlena 

dakavSirebulia rogorc okeane-atmosferos urTierTqmedebis 

procesis darRvevasTan, aseve masSi meoradi 

damabinZureblebis dagrovebasTan. navTobis afskebi arsebiT 

gavlenas axdens okeanis mTel rig hidroqimiur da hidro 

biologiur procesebze, rac arTulebs navTobisa da 

navTobproduqtebis baqteriul daSlas da bunebriv daJangvas. 

daRvrili navTobis afski arRvevs Jangbadur balanss,  

wyalSi veRar aRwevs sufTa haeri, rac zRvis cocxal 

organizmebze, Tevzebsa da wyalmcenareebze uaryofiTad 

moqmedebs. wyalmcenare ki mniSvnelovan rols TamaSobs 

garemos organuli damabinZureblebis biodegradaciaSi. 

xazgasasmelia aseve is faqtic rom mikroorganizmebi 

SedarebiT didi raodenobiT gvxvdeba iq, sadac navTobis 

naxSirwyalbadebiT dabinZureba xSiria, xolo iq, sadac 
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dabinZureba ar SeiniSneba maTi Semcveloba SedarebiT 

naklebia. 

 
nax 1.18. navTobiT dafaruli frinveli wevs sanapiroze 

http://www.guardian.co.uk/gall/0,8542,842603,00.html 
   

  navTobiT dabinZurebas aqvs Zlieri gavlena zRvis 

biologiur balansze, navTobis fena mzis sxivebs ar uSvebs 

da anelebs wyalSi Jangbadis ganaxlebas. Aamis gamo zRvis 

cxovelebis ZiriTadi sakvebi - wylis mcenareebi da 

planqtonebi ver izrdeba da ver mravldeba. NnavTobi iwvevs 

Tevzis sacxovrebeli adgilis ganadgurebasa da gamravlebis 

darRvevas. navTobproduqtebiT Tevzebis mowamvlisas 

mkveTrad irRveva maT organizmSi sisxlis gajerebuloba O2-

iT da aqedan gamomdinare mTeli rigi sisxlis ZiriTadi 

maCveneblebi, romlebic aucilebelia cocxali organizmebis 

arsebobisaTvis (glukogeni, gemoglobini, eritrocitebi da 

sxva). Sav zRvaSi Catarebuli kvlevebis safuZvelze 

dadginda, rom aqtiuri, zRvis zedapirze myofi Tevzebis 

tipebi metad mgrZnobiareni arian navTobiT gamowveuli 

mowamvlis mimarT, vidre zRvis siRrmeSi pasiurad mcxovrebi 

Tevzebi. fskerul fenebSi mcxovrebi Tevzebis mdgradobis 

xasiaTi wyalSi navTobproduqtebis arsebobis mimarT 

http://www.guardian.co.uk/gall/0,8542,842603,00.html
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gamowveuli yofila maTi sisxlis O2-is maRali 

gajerebulobiT, xolo Sesabamisad zedapirul fenebSi myofi 

Tevzebis maRali mgrZnobiaroba ki sisxlSi O2-is naklebi 

SemcvelobiT. 

  navTobroduqtebi  gansakuTrebi saSiSia zRvis 

frinvelebisTvis. navTobiT ifareba frinvelis bumbuli, 

bumbulis qveS wyali aRwevs, frinveli gadacivdeba, kargavs 

curvis unars da iZireba. rodesac frinveli cdilobs 

bumbuli niskartiT gaiwmindos navTobis toqsikuri 

komponentebi, xvdeba saylapav milSi da SemdgomSi moqmedebs 

kvercxze, nayofis reproduqciisa da budobis dros. Tu 

navTobiT mTlianad daifareba kvercxis zedapiri, 

sicocxlisunariani STamomavloba ar miiReba. yovelwliurad 

msoflio okeaneSi milionobiT frinveli iRupeba navTobiT 

dabinZurebis gamo. mwvaneTa moZraoba, moxaliseebi, 

veterinarebi exmarebian frinvelebs navTobisagan gawmendaSi.  

 

 
nax. 1.19. veterinari wmindavs frinvelis bumbuls 

navTobisagan 
http://www.guardian.co.uk/gall/0,8542,842603,00.html 

  zooplanqtonebSi navTobis naxSirwyalbadebis 

koncentrirebis xarisxi didia da meryeobs zRvrebSi 36,0-

328 mkg/gr. biologiur obieqtebSi navTobis 

http://www.guardian.co.uk/gall/0,8542,842603,00.html
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naxSirwyalbadebis Semcvelobis mkveTri cvalebadoba 

gamowveulia imiT, rom is damokidebulia organizmebis 

fizikur mdgomareobaze, dabinZurebis xarisxze da 

periodulobaze, damabinZurebeli nivTierebebis da 

navTobproduqtebis Sedgenilobaze da aseve ekologiuri 

faqtorebis kompleqsze. cnobilia, rom navTobi da 

navTobproduqtebi Tbilsisxlian organizmebze naklebi 

toqsikurobiT zemoqmedeben civsisxlian organizmebTan 

SedarebiT.       

  zRvis navTobiT da navTobproduqtebiT dabinZureba 

qlororganuli nivTierebebiT dabinZurebasTan SedarebiT 

naklebsaxifaToa, maTi zRvis cocxal organizmebze naklebi 

toqsikuri zemoqmedebis gamo.  

  zRvis sanapiro zolis ekosistemaze mniSvnelovan gavlenas 

axdens navTobproduqtebi, mZime metalebi, fenolebi, 

pesticidebi da sxva toqsikantebi. maTi toqsikuri gavlena 

hidrobiontebze da miTumetes maTze warmoSobil planqtonze 

da fskerul naleqebze amcirebs sanapiro zolis ekosistemis 

TviTgawmendis unars da zrdis evtrofirebebis efeqts. 

cnobilia rom TviTgawmendis procesi aris wylis 

ekosistemis kvebis jaWvis Sedegi: baqteriaumartivesebi 

mezoplanqtoni. gamwmedi faunis funqcionaluri aqtivobis 

Semcireba pirveladi da meoradi dabinZurebisas iwvevs 

wylebSi baqteriebisa da umartivesebis raodenobis zrdas, 

romelic ver poulobs momxmarebels. aseTi meoradi 

damabinZureblebis zrda iwvevs wylis xarisxis mkveTr 

gauaresebas, Jangbadis reJimis darRvevas. wylis 

temperatures Semcirebisas 22-24OC- mde zafxulSi da 3-7 
OC- mde zamTarSi baqteriologiuri destruqciis intensivoba 

TiTqmis erTi rigiT mcirdeba, aqedan gamomdinare zRvis 

sanapiro zolis dabinZureba organuli nivTierebebiT, 

navTobis naxSirwyalbadebiT da aseve mdgradi cikluri 

Sedgenilobis naerTebiT zamTris periodSi gansakuTrebiT 

saxifaToa, vinaidan am dros xdeba maTi koncentraciis zrda 

danaleq qanebSi. 
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 navTobiT dabinZurebuli zRvis zedapiris Seswavla xdeba 

kosmosuri suraTebis saSualebiT, radganac navTobis afski 

aferxebs Relvas da warmoSobs slikebs, (inglisuri slick – 

gluvi, brwyinavi) - es gluvi sarkisebri zolebi 

radiolokaciur gamosaxulebebze TiTqmis Savi ferisaa. 

susti brizis SemTxvevaSi maT SeiZleba laqebis saxe 

hqondeT, 5 m/wm siCqareze meti qaris dros is ixliCeba 

viwro zolebad.  

 

 
 

 
nax 1.20. radiolokaciuri suraTi CrdiloeT atlantikaSi 
tanker “prestiJis” katastrofisa, noemberi 2002 weli. 
avariis pirveli dReebi. foto miRebulia Tanamgzavridan 

ERS-2. 
http://www.oilcapital.ru/technologies/2003/11/031704_70226.shtml 

 

http://www.geogr.msu.ru/acentre/int_sem7/images/detail3_oil_spill_Prestige.jpg
http://www.oilcapital.ru/technologies/2003/11/031704_70226.shtml
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1.4. pesticidebi 
  pesticidebi warmoadgens xelovnurad Seqmnil nivTierebaTa 

farTo jgufs, romlebic gamoiyeneba mcenareTa daavadebebTan 

da mavneblebTan sabrZolvelad. miznobrivi daniSnulebis 

TvalsazrisiT ganasxvaveben pesticidebis Semdeg jgufebs: 

inseqticidebi – mavne mwerebTan sabrZolvelad, fungicidebi 

da baqtericidebi – mcenareTa sokovan da baqteriul 

daavadebebTan sabrZolvelad, gerbicidebi – sarevela 

balaxebis sawinaaRmdegod da a.S. ekologiuri gamokvlevebis 

safuZvelze dadginda, rom pesticidebi anadgureben ra 

mosavlis mavneblebs, mniSvnelovan zians ayeneben organizmebs 

da uaryofiTad moqmedeben bunebrivi biocenozebis 

janmrTelobaze. soflis meurneobaSi ukve didi xania dgas 

problema mavneblebTan brZolis ekologiurad sufTa 

meTodebze gadasasvlelad. 

  Tanamedrove pirobebSi msoflio bazarze yovelwliurad 

Semodis 5 mln tonaze meti pesticidi. am nivTierebebis 1,5 

t ukve Seerwya miwiszeda da zRvis ekosistemebs. 

pesticidebis warmoebisas rCeba didi raodenobis meoradi 

produqti, romelic Camonaden wylebs da Semdeg zRvebsa da 

okeaneebs abinZurebs. 

  wylis garemoSi yvelaze xSiria inseqticidebis, 

fungicidebis da gerbicidebis arseboba. 

  sinTezirebuli inseqticidebi sam ZiriTad jgufad iyofa: 

qlororganuli, fosfororganuli da karbamatebi. 

  qlororganuli inteqticidebi miiReba aromatuli an 

heterocikluri Txevadi naxSirwyalbadebis qlorirebis 

gziT. qlororganuli inteqticidebs miekuTvneba 

diqlordifeniltriqloretani (ddt) da misi warmoebulebi, 

ciklodienis yvela SesaZlo qlorirebuli warmoebulebi 

(eldrini, dildrini, geptaqlori da sxva), agreTve 

geqsaqlorciklogeqsanis izomerebi, romelTaganac 

gansakuTrebiT saSiSia lindani. am nivTierebebis 

naxevardaSlis periodi ramodenime aTeuli welia da Zlier 

mdgradi arian biodegradaciis mimarT. 
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  wylis garemoSi xSirad xvdeba 

diqlordifeniltriqloretanidan (ddt)  warmoebuli 

poliqlorbifenilebi (pqb). isini gamoiyeneba plastmasebis, 

saRebavebis, transformatorebis warmoebaSi da xvdebian 

garemoSi samrewvelo Camonadeni wylebis gziT an myari 

narCenebis wvis Sedegad. pqb-ebi wvis Sedegad ganibneva 

atmosferoSi da Semdeg naleqebis saSualebiT dedamiwis 

yvela raionSi vrceldeba. Aase magaliTad  Tovlis sinjebSi 

romelic antarqtidaze iqna aRebuli pqb –ebma Seadgina 0,03-

1,2 ng/l. 

  fosfororganuli pesticidebi – orTofosforuli mJavis 

sxvadasxva spirtebia. am jgufs miekuTvneba Tanamedrove 

inseqticidebi. romelic erTi TveSi iSleba rogorc 

niadagSi, ise wyalSi. 

  karbamatebi – rTuli metakarbaminuli mJaveebia. 

  mcenareTa sokovani daavadebebis winaaRmdeg sabrZolvelad 

adre iyenebdnen spilenZis marilebs da gogirdis zogierT 

mineralur SenaerTs. Semdeg farTod gamoiyeneboda 

vercxliswylis organuli nivTierebebi, rogoricaa 

magaliTad qlorirebuli meTilsindiyi, romelic metismetad 

toqsikurobis gamo Seicvala sxva fungicidebiT. 

  herbicidebs Soris yvelaze Zlieri aris pixlorami. 

zogierTi saxeobis mcenaris gasanadgureblad 1 heqtarze 

sakmarisia 0,06 kg pixlorami. 

  1960-70-ian wlebSi vietnamis omis dros amerikis 

SeerTebulma Statebma gamoiyena herbicidebi sanapiroze 

mcenareulobis mosaspobad, es herbicidebi moxvda wyalSi da 

gamoiwvia okeanisa da misi mobinadreebis mowamvla. 

  okeanis wylebSi mdgradi pesticidebis arsebobisas 

planqtoni STanTqavs maT, SemdgomSi ufro didi organizmebi 

ikvebebian fitoplanqtoniT. kvebis jaWvis bolos myof 

organizmebSi grovdeba ddt-s da sxva pesticidebis maRali 

koncentracia. zRvis mtacebel frinvelebSi aris aRmoCenili 

pesticidebis yvelaze maRali koncentracia. frinvelebSi 

pesticidebis dagroveba iwvevs kalciumis warmomSobi 
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sasicocxlo mniSvnelobis fermentebis moqmedebis 

Sesustebas. ase daavadebuli frinvelis kvercxebi advilad 

imsxvreva. TevzebSi pesticidebis maRali koncentracia iwvevs 

garemosTan siTburi wonasworobis darRvevas, gaxSirebul 

sunTvas, daavadebebis mimarT winaaRmdegobis Sesustebas, 

gamravlebis Semcirebas, avTvisebian simsivnes da 

sikvdilianobas. adamiani kvebis jaWvis bolo rgolia, amitom 

isini aseve dramatulad moqmedeben adamianis janmrTelobaze, 

gansakuTrebiT bavSvebze. germanel mecnierTa gamokvlevis 

Tanaxmad es damabinZurebeli nivTierebebi grovdeba meZuZuri 

qalebis rZeSi. 

   1970 wlidan saerTaSoriso SeTanxmebis safuZvelze pqb-

ebis warmoeba mkveTrad Semcirda. aseve ddt-es warmoebac 

akrZalulia bevr qveyanaSi, miuxedavad amisa is farTod 

gamoiyeneba tropikul ganedebSi koRoebTan sabrZolvelad. 

 

 

1.5. sinTeTikuri zedapirulad aqtiuri nivTierebebi 

(szan) 
  detergentebi (sinTeTikuri zedapirulad aqtiuri 

nivTierebebi) miekuTvneba  nivTierebebis jgufs, romlebic 

amcireben wylis zedapirul daWimulobas. isini farTod 

gamoyenebad sinTeTikur sayofacxovrebo sarecx saSualebebis 

SemadgenlobaSi Sedis. sinTeTikuri sarecxi saSualebebi 

Seicavs natriumis polifosfatebs, romlebSic gazavebulia 

detergentebi, aseve wylis organizmebisaTvis mTeli rigi 

toksikuri ingredientebi: aromatizirebuli nivTierebebi, 

gamaTeTrebeli reagentebi (persulfati, perborati), 

kalcirebuli soda, natriumis silikatebi da sxva. 

sinTeTikuri zedapirulad aqtiuri nivTierebebi xvdebian 

zedapirul wylebSi da okeaneSi. 

  hidrofiluri nawilis bunebisa da struqturis 

TvalsazrisiT sinTetikuri zedapirulad aqtiuri 

nivTierebebis molekula iyofa anionoaqtiur, kationoaqtiur, 

amfoterul da neionogenur nivTierebebad, es ukanasknelni 
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ar warmoqmnian wyalSi ionebs.  yvelaze metad 

gavrcelebulia anionoaqtiuri nivTierebebi. isini Seadgenen 

msoflioSi warmoebuli sinTeTikuri zedapiruli aqtiuri 

nivTierebebis 50%-ze mets. neionogenuri szan-ebi ufro 

metad toqsikuria vidre anionoaqtiuri. 

  sinTeTikuri nivTierebebi farTod gamoiyeneba mrewvelobis 

mier iseT procesebSi rogorebicaa wiaRiseulis 

flotaciuri gamdidreba, qimiuri teqnologiis produqtebis 

daSla, polimerebis miReba, navTobis da gazis WaburRilebis 

gaburRvis pirobebis gaumjobeseba da sxva., swored am gziT 

es nivTierebebi xvdeba Camonaden wylebSi. 

  soflis meurneobaSi sinTeTikuri nivTierebebi gamoiyeneba 

pesticidebis SemadgenlobaSi. szan-ebis saSualebiT 

emulgirebas ukeTeben Txevad da fxvnilisebr toksikur 

nivTierebebs, romlebic wyalSi ar ixsneba magram ixsneba 

organul gamxsnel siTxeebSi. umetes szan-ebas TviTon 

gaaCnia inseqticiduri da gerbiciduli Tviseba. 

 

 

1.6. kancerogenuli Tvisebebis mqone naerTebi 
  kancerogenuli nivTierebebi es aris qimiurad erTgvarovani 

SenaerTebi, romlebic avlenen transformaciul aqtivobas da 

gaaCniaT unari gamoiwvion cocxal organizmSi 

kancerogenuli, teratogenuri (embrionaluri ganviTarebis 

procesebis darRveva) an mutagenuri cvlilebebi. 

  zemoqmedebis pirobebze damokidebulebiT am nivTierebebma 

SesaZloa gamoiwvion  zrdis ingibireba, naadrevi sibere, 

individualuri ganviTarebis darRveva da organizmis 

genofondis cvlileba.   

  kancerogenuli Tvisebebis mqone nivTierebebs miekuTvneba 

qlolirebuli alifaturi naxSirwyalbadi, vinilqloridi, 

da gansakuTrebiT policikluri aromatuli 

naxSirwyalbadebi (pan). pan-is maqsimaluri raodenoba 

Tanamedrove monacemebiT aRmoCenilia msoflio okeanSi 

(100mkt/kg masis mSrali nivTiereba) teqtonikurad aqtiur 
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zonebSi, romlebic ganicdis siRrmidan Termul zemoqmedebas. 

pan-is ZiriTadi antropogenuri wyaro aris sxvadasxva 

masalis, merqnis da sawvavis dawvisas organul nivTierebaTa 

pirolizi.  

 

1.7. mZime metalebi 
  mZime metalebi – vercxliswyali, tyvia, kadmiumi, TuTia, 

spilenZi, dariSxani da sxv. gavrcelebuli da metad saSiSi 

damabinZurebeli nivTierebebia. isini farTod gamoiyeneba 

warmoebaSi, magram gamwmendi danadgarebis miuxedavad maTi 

Semcveloba samrewvelo Camonaden wylebSi Zalze 

mniSvnelovania. amave SenaerTebis didi raodenoba xvdeba 

okeaneSi atmosferodan. zogierTi metalis geoqimiuri da 

samrewvelo nakadebi warmodgenilia cxrilSi 1.6.  

  zRvis biocenozebisaTvis gansakuTrebiT saSiSi 

vercxliswyali, tyvia da kadmiumia.  

  meores mxriv mZime metalebs mniSvnelovani roli akisriaT 

cocxali organizmebis cxovelmyofelobaSi. 

  vercxliswyali okeaneSi xvdeba kontinentur CamonadenTan 

erTad da atmosferodan. danaleqi da vulkanuri qanebis 

gamofitvis Sedegad yovelwliurad gamoiyofa 3,5 aTasi t. 

vercxliswyali. atmosferuli mtveri Seicavs 12 aTas t 

vercxliswyals, romlis didi nawili anTropogenuri 

warmoSobisaa. vulkanebis amofrqvevis Sedegad atmosferul 

naleqebTan erTad okeaneSi xvdeba yovelwliurad 50 aTas 

tonamde vercxliswyali. sasargeblo wiaRiseulis wvis 

Sedegad msoflio okeane Rebulobs 2 aTas tona 

vercxliswyals yovelwliurad. 

  1956 wels minimantaSi (kusus kunZuli, iaponia) 

daudgeneli daavadebis epidemia dafiqsirda. mosaxleobas 

aReniSneboda mxedvelobis, smenis, metyvelebis gauareseba da 

gonebis dakargva. moZraobebi arabunebrivi gauxdaT, 

akankalebdaT. ramdenime aTasi adamiani daavadda da 43 

fataluri SemTxveva daregistrirda. gamokvlevebis Semdeg 

dadginda, rom amis gamomwvevi mizezi iyo qimiuri qarxana, 
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romelic sanapiroze mdebareobda. sawarmodan arasakmarisad 

gawmendili Camdinare wylebiT qlorvilinis da 

acetaldehidis warmoebis Sedegad miRebuli narCenebi, 

katalizatorisTvis gamoiyeneboda qlorirebuli 

vercxliswyali,  xvdeboda minimatis yureSi. vercxliswylis 

marilebi TavisTavad Sxamiania, xolo specifikuri 

mikroorganizmebis gavleniT isini gardaiqmneba gansakuTrebiT 

momwamlav meTilvercxliswylad, romelic koncentrirdeba 

Tevzebis qsovilebSi, awored am TevzebiT moiwamla 

mosaxleoba. 

  tyvias Seicavs garemos yvela komponenti: mTis qanebi, 

niadagi, bunebrivi wylebi, atmosfero, cocxali organizmebi. 

tyvia aqtiurad ganibneva garemoSi adamianis sameurneo 

moRvaweobis Sedegadac. kontinentur mtverTan erTad 

msoflio okeane yovelwliurad Rebulobs (20-30) 103 t. 

tyvias, atmosferul naleqebidanba (400-2500)103t-s, xolo 

industriul da sayofacxovrebo narCenebTan erTad garemoSi 

xvdeba (100-400) 103t. tyvia. yovelwliurad mdinareTa 

CamonadeniT da atmosferodan okeaneSi xvdeba daaxloebiT 

(1,7-8,6)103t. kadmiumi. 



cxrili 1.4. 
zogierTi mikroelementis geoqimiuri da samrewvelo nakadi (gerlaxi, 1985) 

 

wyaro sazomi erTeuli Pb Hg Cd Sb 

dedamiwis qerqi 

okeanis wyali 

mTlianad msoflio okeaneSi 

eroziis wvlili 

saTbobis wvis wvlili 

samTomopovebiTi mrewveloba 

wliuri mopoveba 

Mmg/kg 

Mmkg/l 

106 t 

103 t/weliwadi 

103 t/weliwadi 

103 t/weliwadi 

% msoflio okeaneSi 

arsebuli Semadgenlobidan 

15 

0,00

2 

2,8 

150 

34 

3500 

125 

0,06 

0,007 

10 

3,5 

2,0 

9,0 

0,1 

0,2 

0,1 

140 

0,5 

0,2 

15,0 

0,01 

0,2 

0,3 

420 

1,3 

? 

70 

0,015 

  Cr Se As Cu Zn 

dedamiwis qerqi 

okeanis wyali 

mTlianad msoflio okeaneSi 

eroziis wvlili 

saTbobis wvis wvlili 

samTomopovebiTi mrewveloba 

wliuri mopoveba 

Mmg/kg 

Mmkg/l 

106 t 

103 t/weliwadi 

103 t/weliwadi 

103 t/weliwadi 

% msoflio okeaneSi 

arsebuli Semadgenlobidan 

? 

0,3 

420 

236 

1,5 

3000 

0,7 

0,09 

0,5 

700 

7,2 

1,1 

1,2 

2 10-4 

2 

2 

2800 

72 

8,2 

30 

10-4 

45 

2 

2800 

325 

2,1 

7500 

0,3 

 

40 

3 

4200 

720 

37 

5000 

0,1 



   

  gemebi sanapiro wylebs abinZureben mZime metalebiT. 

gansakuTrebiT dabinZurebulia portebi, maTi dabinZureba 

gamowveulia toqsikuri saRebavebis gamoyenebiT rac aferxebs 

gemis korpusis dabinZurebas zRvis organizmebiT wyalwyvis 

zolze da mis qvemoT. didi xani araa rac vercxliswyals, 

dariSxans, ddts, pqb-ebs iyeneben saRebavebSi. aseve saRebavebi 

Seicavs spilenZs, tyvias, TuTias, qroms, kadmiums. 

 

 
nax. zRvis dabinZureba saRebaviT 

http://www.oceansatlas.com/unatlas/-ATLAS-/chapter12f.html 

 
  samxreT kaliforniis sanapiros gaswvriv 37,500-ze meti 

gemis fskeri yovelwliurad iRebeba. am saRebavis erTi 

litri Seicavs 600 gram spilenZs. Sedegad yovelwliurad 

180 t. spilenZi xvdeba zRvis garemoSi marto am wyarodan. 

los-anJelesis municipaluri drenaJiT okeaneSi Caedineba 

150 t. spilenZi. 

 moluskebSi spilenZis gazrdili koncentracia gemebis 

Sedegia. marTlac im yureebSi sadac koncentrirebulia 

yvela saxeobis gemi, moluskebSi spilenZis koncentracia 

http://www.oceansatlas.com/unatlas/-ATLAS-/chapter12f.html
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ramdenjerme aRemateba im moluskebSi spilenZis 

koncentracias, romlebic daWerilia portebidan moSorebiT. 

 

 
 

 
nax..1.12. zRvis moluskebi 

1 - sufTa wyalSi, 
 2 - saRebaviT dabinZurebul wyalSi 

http://www.oceansatlas.com/unatlas/-ATLAS-/chapter12f.html 

 
  realur pirobebSi bunebrivi ekosistemebis dabinZureba 

ramdenime toqsikuri nivTierebiT erTdroulad xdeba. amasTan 

xSirad aRiniSneba sinergizmis efeqti, roca erTdrouli 

toqsikuri efeqti aRemateba calkeuli nivTierebis 

analogiur zemoqmedebas. magaliTad navTobisa da ddt-s 

erTdrouli moqmedebisas efeqti ramdenjerme aRemateba maT 

calcalke moqmedebis efeqts.  

http://www.oceansatlas.com/unatlas/-ATLAS-/chapter12f.html
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  metalebi, gansakuTrebiT vercxliswyali, detergentebTan 

qmnis kompleqsur SenaerTebs, romelTa degradaciis dros 

warmoiSoba gacilebiT ufro toqsikuri nivTierebebi, vidre 

Tavdapirveli nivTierebebia. 

 

1.8. narCenebis CaSveba zRvaSi damarxvis mizniT 

(dampingi) 
  bevri qveyana, romelsac gasasvleli aqvs zRvaze, awarmoebs 

masSi sxvadasxva masalebis da nivTierebebis damarxvas, maT 

miekuTvneba mrewvelobis narCenebi, samSeneblo masala, myari 

narCenebi, feTqebadi da qimiuri nivTierebebi, radiaqtiuri 

narCenebi da a.S. maTi saerTo moculoba Seadgens msoflio 

okeaneSi moxvedrili damabinZurebeli nivTierebebis 

daaxloebiT 10%-s. 

 zRvis garemos aqvs unari wylis xarisxis umniSvnelo 

gauaresebis pirobebSi moaxdinos masSi CaSvebuli didi 

raodenobis organuli da araorganuli nivTierebebis 

gadamuSaveba. magram es unari usazRvro ar aris. amitom 

narCenebis damarxva zRvaSi ganixileba rogorc iZulebiTi 

saSualeba. aqedan gamomdinare aRniSnuli procesi moiTxovs 

kontrols da saTanado regulirebas. 

  sayofacxovrebo nagavi Seicavs saSualod 32-40% 

organul nivTierebas, 0,56% azotis, 0,44% fosforis 

naerTebs, agreTve TuTias, tyvias, kadmiums, vercxliswyals. 

komunaluri Camonadeni gamwmendi nagebobebidan Seicavs 3%-

mde azotis Semcvel naerTebs, 4%-mde fosfatebs, 9-13% 

cximebs, 7-10% naxSirbadebs da mZime metalebs. 

  narCenebis zRvaSi CaSvebisasa icvleba wylis xarisxi, 

izrdeba simRvrive, Jangbadis moxmareba, grovdeba metalebi 

da warmoiqmneba gogirdwyalbadi. yovelive es uaryofiT 

gavlenas axdens cocxal organizmebze. amasTan dakavSirebiT 

1972 wels londonSi miRebul iqna zRvis dabinZurebisagan 

dacvis specialuri konvencia, romlis ZiriTadi moTxovnebia: 

1. CasaSvebi masalebis Tvisebebis, raodenobis, 

mdgomareobis, toqsikurobis da mdgradobis Sefaseba. 
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2. narCenebis SesaZlo neitralizeba da reutilizacia. 

3. narCenebis CaSvebis raionebis SerCeva hidrologiuri da 

hidrofizikuri pirobebis gaTvaliswinebiT, dasvenebis 

zonebidan da zRvis sameurneo gamoyenebis raionebidan 

daSorebiT. 

 

1.9. teqnogenuri radionuklidebi 
  nebismieri nivTiereba, maT Soris cocxali organizmebi, 

Sedgeba atomebisagan, xolo atomi Sedgeba birTvisa da mis 

garSemo moZravi uaryofiTi muxtis mqone eleqtronebisagan. 

birTvi Sedgeba dadebiTi muxtis mqone protonebisa da 

neitronebisagan. neitrons muxti saerTod ara aqvs. amrigad, 

yoveli nivTierebis atomi Sedgeba sami tipis elementaruli 

nawilakisagan: protonebis, neitronebis da eleqtronebisgan.  

 protonis da neitronis masa TiTqmis erTnairia, xolo 

eleqtronis masa daaxloebiT 2000-jer naklebia. amrigad, 

atomis TiTqmis mTeli masa mis birTvSia Tavmoyrili. magram 

zomebiT birTvi gacilebiT ufro mcirea, vidre atomi – 

daaxloebiT 100 aTasjer. Tu atoms fexburTis stadionis 

tolad warmovidgenT, maSin birTvi unda iyos alublis 

kurkis xela.   

  yoveli qimiuri elementis birTvs aRniSnaven misi laTinuri 

saxelwodebis pirveli erTi an ori asoTi. magaliTad, 

azotis birTvs aRniSnaven 14
7N, natriumisas – 23

11Na. qveviT 

marcxniv uweren periodul sistemaSi elementis rigiT nomers 

Z (azotisTvis Z 7, natriumisTvis Z 11), romelic emTxveva 

birTvSi protonebis ricxvs, e. i. eleqtronebis raodenobas 

neitralur atomSi. zeviT marcxniv miuTiTeben e. w. 

nuklonebis ricxvs A (Cvens magaliTebSi, Sesabamisad, A14 

da A23), rac warmoadgens birTvSi protonebisa da 

neitronebis saerTo raodenobas. vinaidan protonis da 

neitronis masebi TiTqmis zustad tolia 1 n. e.1 amitom, Tu 

                                                 
1 1  n. e. (naxSirbad-erTeuli anu masis atomuri erTeuli)  1 /12 

naxSirbadis atomis masisa 



 46 

atomis masas gamovsaxavT naxSirbad-erTeulebiT, maSin 

nuklonebis ricxvi daemTxveva atomis masis uaxloes mTel 

ricxvs. amitom nuklonebis ricxvs A xSirad uwodeben 

atomis masur ricxvs.  

  wyalbadi, romlis birTvi erTi protonisgan Sedgeba da 

periodul sistemaSi pirveli adgili ukavia, aRiniSneba 
H. 

Sesabamisad, meoreze adgilze mdgari heliumi – mis birTvSi 

ori protonia da ori neitroni – aRiniSneba 
He. urani, 

romlis birTvSi 92 protonia, dgas 92-e adgilze. amrigad 

elementis rigiTi nomeri gviCvenebs, ramdeni protonia mis 

birTvSi. Tu raime gziT SevcvliT birTvSi Semavali 

protonebis raodenobas, miviRebT sxva qimiur elements, e. i. 

elementis qimiur bunebas gansazRvravs birTvSi protonebis 

raodenoba, romelic, rogorc ukve aRvniSneT, emTxveva 

eleqtronebis raodenobas neitralur atomSi.  

  elementTa umravlesobas gaaCnia stabiluri izotopebi. 

izotopebi ewodeba erTi da igive qimiuri elementis atomebs, 

romlebic gansxvavdeba masuri ricxviT, e. i. izotopebis 

birTvebSi protonebis raodenoba erTi da igivea, magram 

neitronebis raodenoba sxvadasxvaa. yvelaze meti – 10 sta-

biluri izotopi gaaCnia kalas. wyalbads aqvs ori 

stabiluri izotopi: H da H da a. S. 

  zogierTi qimiuri elementi radioaqtiuria. maTi birTvebi 

gamotyorcnis swraf nawilakebs – swored esaa radioaqtiuri 

gamosxiveba – da, rogorc wesi, sxva elementebis birTvebad 

gardaiqmneba. am process uwodeben nivTierebis radioaqtiur 

daSlas. radioaqtiuri daSlisas Tavdapirveli nivTierebis 

masa (atomebis raodenoba) droTa ganmavlobaSi mcirdeba. 

dros, romlis ganmavlobaSic radioaqtiuri nivTierebis 

yoveli ori atomidan daiSleba erTi, ewodeba am nivTierebis 

naxevraddaSlis periodi. sxvadasxva radioaqtiur nivTierebas 

naxevraddaSlis Zalze gansxvavebuli periodebi aqvs, 

dawyebuli wamis meaTasedebidan, ramdenime miliard wlamde. 

aRmoCnda, rom birTvidan SeiZleba gamotyorcnos sxvadasxva 

bunebis nawilakebi. ganasxvaveben ,  da  gamosxivebas da 
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sxv. -gamosxivebisas birTvidan gamoityorcneba  nawilakebi, 

romlebic aris heliumis atomis birTvebi (He). amis 

Sedegad birTvis muxti ori erTeuliT mcirdeba da miiReba 

periodul sistemaSi ori ujrediT marcxniv mdebare axali 

qimiuri elementi, romlis masuri ricxvi 4 erTeuliT 

naklebia Tavdapirveli qimiuri elementis masur ricxvze. 

 daSla sami saxisaa: 1) eleqtronuli, anu  daSla, 

romlis drosac birTvidan gamoityorcneba eleqtroni da 

eleqtronuli anti-neitrino. am dros birTvis muxti da 

rigiTi nomeri Z izrdeba erTi erTeuliT. Sesabamisad, Cndeba 

periodul sistemaSi erTi ujrediT marjvniv mdgomi qimiuri 

elementi. 2) + daSlisas birTvidan gamoityorcneba 

dadebiTi muxtis mqone pozitroni (anu anti-eleqtroni) da 

eleqtronuli neitrino, birTvis muxti da, Sesabamisad, 

rigiTi nomeri Z mcirdeba erTi erTeuliT da qimiuri 

elementi periodul sistemaSi gadaadgildeba erTi ujrediT 

marcxniv. 3) eleqtronis CaWera – birTvi miitacebs erT 

eleqtrons atomis eleqtronuli garsidan. + daSlis 

msgavsad, am drosac muxti da rigiTi nomeri Z erTiT 

mcirdeba.  daSlisas masuri ricxvi A ar icvleba, radgan 

ar icvleba nuklonebis raodenoba birTvSi, xdeba mxolod 

erTi neitronis gardaqmna protonad ( daSlisas), an 

piriqiT,  protonis gardaqmna neitronad. 

   gamosxiveba eleqtromagnituri gamosxivebaa, romelic 

warmoiSoba atomis birTvis aRgznebuli mdgomareobidan 

ufro naklebi energiis mdgomareobaSi gadasvlisas. am dros 

birTvSi arc protonebis da arc neitronebis raodenoba ar 

icvleba.  

  protonebis ricxvi calsaxad gansazRvravs elementis 

qimiur bunebas. magaliTad, oqros atomis birTvi Seicavs 

zustad 79 protons, arc mets da arc naklebs. neitronebis 

raodenobis Secvla ki elementis qimiur bunebas ar cvlis. 

magram aseTi birTvebi aRar iqneba mdgradi – stabiluri. 

cnobilia, rom atomis birTvi mxolod maSin aris mdgradi, 

rodesac neitronebis raodenobis fardoba protonebis 
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raodenobasTan akmayofilebs garkveul pirobebs, kerZod aris 

iseTi, rogoric bunebaSi arsebul stabilur birTvebSia. Tu 

es Tanafardoba ar aris daculi, maSin birTvi aramdgradia. 

swored aseTi birTvebia radioaqtiuri. am birTvebis daSlis 

procesi grZeldeba manamade, vidre Tanafardoba protonebsa 

da neitronebs Soris ar gaxdeba romelime bunebrivi 

stabiluri izotopis Sesabamisi. mxolod maSin Sewydeba 

gardaqmnis – radioaqtiuri daSlis procesi. 

  naxazze viwro daStrixuli zoliT naCvenebia  daSlis 

mimarT stabiluri birTvebis “biliki”, aseve  da + 

radioaqtiuri birTvebis sazRvrebi da jer-jerobiT ucnobi 

birTvebis are. am aris zemoT da qvemoT ganlagebuli 

birTvebi arastabiluria. 

 

 
nax. 

Z – protonebis ricxvi, N AZ – neitronebis ricxvi 
  radioaqtiuri birTvebidan gamotyorcnili nawilakebi 

Zalian didi siCqariT moZraobs. magaliTad,  nawilakis 

siCqare aRwevs 20-40 aTas km/wm, xolo  nawilakisa –  

200-250 aTas km/wm. -gamosxivebis siCqare sinaTlis siCqares 

utoldeba – 300 aTasi km/wm. SedarebisaTvis, tyvia 1 km/wm 
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siCqariT moZraobs, xolo mTvarisken mimavali raketa – 10 

km/wm siCqariT. didi siCqariT moZrav nawilakebs didi 

kinetikuri energia aqvs da nebismier atomTan Sejaxebisas 

SeuZlia daamsxvrios is – amoagdos atomis birTvi 

eleqtronuli garsidan, rasac ionebis warmoqmna mohyveba, an 

sulac gaxliCos atomis birTvi da axali qimiuri elementebi 

warmoqmnas. aseTi swrafad moZravi nawilakebi gansakuTrebiT 

saxifaToa cocxali organizmebisaTvis, romlebisaTvisac war-

moqmnili ionebi da axali qimiuri elementebi, rogorc wesi, 

mavnebelia. amrigad, radioaqtiuli nivTiereba saSiSia im 

kinetikuri energiiT, romelsac  da  gamosxiveba iZens 

atomis birTvidan gamotyorcnis momentSi. am gamosxivebisagan 

Tavis dasacavad saWiroa davakargvinoT mas energia organizmSi 

moxvedramde.  

  tyvia saSiSia imitom, rom is didi energiiT gamoityorcneba 

Tofidan. Tavis dasacavad samxedroebi icvamen javSan-Jiletebs 

da ixuraven foladis Cafxutebs, romlebic tyviis energias 

amcirebs organizmTan Sexebamde. birTvuli gamosxivebisagan 

dacvis meTodebic msgavs principebs emyareba. Cveulebriv, 

radioaqtiur nivTierebebs aTavseben tyviis konteinerSi, 

betonis sarkofagebSi (ix. nax.) an Rrma SaxtebSi miwis qveS, 

saidanac radioaqtiuri gamosxiveba veRar gamoaRwevs. 

  gare dasxivebisgan gansxvavebiT, Tu radionuklidebi 

organizmSi moxvda sakvebTan, wyalTan an haerTan erTad, maSin 

maTgan araviTari dacva ar arsebobs. am dros gamosxivebuli 

nawilakebis mTeli energia ixarjeba atomebis aRgznebaze da 

ionizaciaze, radganac ujredis membrana (garsi) gamWvirvalea 

gamosxivebisaTvis. aseT SemTxvevebSi erTaderTi saSualebaa 

radioaqtiuri nivTierebis saswrafo gamoyvana organizmidan. 

Tu es ver moxerxda, seriozuli daavadeba garduvalia. 

  okeanes axasiaTebs bunebrivi radioaqtivoba, rac ganpiro-

bebulia masSi bunebrivi radioizotopebis arsebobiT. wylis 
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bunebrivi radioaqtivobis 90%-ze meti modis kalium 40-ze 

(K), rac Seadgens 18,5 10 Bk.  

  1945 wlis Semdeg xdeba okeanis dabinZureba teqnogenuri 

warmoSobis radioaqtiuri nivTierebebiT, umTavresad uranisa 

da plutoniumis produqtebiT, rac ukavSirdeba birTvuli 

iaraRis gamocdebsa da radioaqtiuri nuklidebis samrewvelo 

warmoebis ganviTarebas. aRsaniSnavia dabinZurebis sami wyaro: 

1) birTvuli iaraRis gamocda; 2) radioaqtiuri narCenebis 

okeaneSi CaSveba; 3) atomuri Zravis mqone gemebis avariebi, 

agreTve avariebi radionuklidebis gadazidvebisas. 

  1948-1962 w.w. periodSi moxda 450 birTvuli bombis 

afeTqeba, ris Sedegadac atmosferoSi aRmoCnda radio-

nuklidebis didi raodenoba, maT Soris yvelaze saSiSi – 

stroncium 90 (Sr) da cezium 137 (Cs), radgan am 

nivTierebebis gamoyvana organizmidan gansakuTrebiT rTulia. 

atmosferos cirkulacia radioaqtiur mtvers avrcelebs did 

farTobze da is eSveba dedamiwaze, umTavresad C.g. 45 da 

s.g 45 zonaSi. amasTanave, radioaqtiuri naleqebis ZiriTadi 

nawili modis CrdiloeT naxevarsferoSi. am radionukli-

debis naxevraddaSlis periodi 30 welia, da afeTqebis 

Semdeg aRiniSneba wyalsa da zRvis organizmebSi, magram 

globalur radioaqtiur danaleqebSi TiTqmis ar gvxvdeba. 

  ufro metad saSiSi radionuklidia plutonium-239 (239Pu), 

romlis naxevraddaSlis periodi 24 400 welia. swored es 

elementi xdeba dabinZurebis ZiriTadi komponenti imis Semdeg, 

rodesac Sr da Cs ukve daiSleba. 

radionuklidebis calke jgufs qmnian 3H, 24Na, 65Zn, 59Fe, 
14Ce, 31Si, 35S, 45Ca, 54Mn da sxva, romlebic warmoiqmneba 

neitronebis urTierTqmedebiT garemosTan.  

                                                 
2 1 Bk – bekereli – aqtivobis erTeuli Si sitemaSi, tolia 

izotopis iseTi aqtivobisa, rodesac erTeulovan droSi 1 

gaxleCva xdeba. adre farTod gamoiyeneboda erTeuli – kiuri, 

romelic Seesabameba 1 wm-Si 3,7 1010 gaxleCvas. 
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1963 wels moskovSi xeli moewera xelSekrulebas didi 

britaneTis, amerikis SeerTebuli Statebis da ssrk monawi-

leobiT miwiszeda birTvuli iaraRis gamocdis akrZalvis 

Sesaxeb, garemos radioaqtiuri dabinZurebis Semcirebis mizniT. 

radiaciuli sawvavis gadamuSavebis Sedegad Cndeba 

mniSvnelovani raodenobis radioaqtiuri narCenebi, Txevad, 

myar da gazisebur mdgomareobaSi. am narCenebis gadamuSaveba 

da usafrTxod Senaxva specialur sacavebSi Zalze Zviria, 

amitom mTeli rigi qveynebi narCenebs pirdapir okeaneSi 

uSvebs mdinaris CamonadeniT, an betonis blokebiT aTavseben 

okeanis siRrmeebSi. radioaqtiuri izotopebisaTvis – Ar, Xe, 

Em, T ar aris SemuSavebuli maTi koncentraciis saimedo 

meTodebi, amitom isini SeiZleba moxvdnen okeaneSi wvimis 

wyalTan da CamonadenTan erTad.  

  dResdReobiT atomuri narCenebis dasamarxad wyalSi 5000-

6000 m siRrmeze gamoiyeneba tyviis konteinerebi. Tu es 

procesi gaxdeba sayovelTao, zRvis fskeri daifareba am 

sarkofagebiT; nebismieri am konteineris mcire dazianebac ki 

gamoiwvevs okeanis dabinZurebas, rac niSnavs, rom yvela 

cocxali organizmi gaxdeba misi msxverpli. konteinerebis 

damarxvas cdiloben geologiuri plastebis Rrma wylebSi, 

an materikis liTosferos Sesabamis geologiur formaciaSi. 

udides saSiSroebas ekosistemisaTvis warmoadgens okeaneSi 

radioaqtiuri nivTierebebis – stroncium 90, cezium 137, 

plutonium 239, plutonium 240 – CaSveba, romelTac 

SeuZliaT organizmebis struqturisa da funqcionirebis 

Secvla. Sr zRvis organizmebSi transformirdeba da Semdeg 

xvdeba adamianis organizmSi da grovdeba ZvlebSi, droTa 

ganmavlobaSi kalciums enacvleba da iwvevs sisxlis 

daavadebebs, kerZod, leikemias. Cs grovdeba kunTebSi da 

enacvleba kaliums. qsovilebSi dagrovebis Semdeg am 

nivTierebebis gamoyvana organizmidan veRar xerxdeba. 
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Nnax. 1.13. radioaqtiuri narCenebis konteineri 
nax. 1.14. okeaneSi radioaqtiuri konteineris damarxva 

1.K Tavisuflad CaSvebadi konteineri 
2. specialuri mowyobilobiT CaSveba 

3. daburRili xvrelebi 

http://www.oceansatlas.com/unatlas/-ATLAS-/chapter12f.html 
   

radioaqtiuli nivTierebis gamosxiveba iwvevs dasxivebuli 

organizmis zrdis Senelebas, imunitetis da sicocxlis 

xangrZlivobis Semcirebas, azianebs genetikur aparats, risi 

Sedegebi meore an mesame TaobaSi gamovlindeba xolme. 

http://www.oceansatlas.com/unatlas/-ATLAS-/chapter12f.html
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dasxivebis simZime damokidebulia organizmis mier 

STanTqmuli radiaciis dozaze. am energiis erTeulia 1 radi 

– es dasxivebis iseTi dozaa, romlis drosac cocxali 

organizmis 1 g iRebs 105 j energias. 

dadgenilia, rom 1000 rad-ze meti doza adamians klavs, 

700-dan 200 rad-mde dozisas sikvdilianoba aRiniSneba, 

Sesabamisad, 90%-dan 10%-mde SemTxvevaSi, 100 radis dros 

adamiani gadarCeba, magram kiboTi daavadebis saSiSroeba 

matulobs. 

  saSualod erT weliwadSi planetis TiToeuli mosaxle 

Rebulobs 50-200 milirads. bunebriv radiaciaze modis 

kosmosuri sxivebi – 25 mradi, mTis qanebis radiacia –  

daaxloebiT 50-150 mradi. aseve aRsaniSnavia xelovnurad mi-

Rebuli radiacia, magaliTad yovelwliuri rentgenoskopuri 

gamokvlevisas adamiani Rebulobs daaxloebiT 100 mrads, 

televizoris gamosxiveba iZleva daaxloebiT 10 mrads. 

adamiani advilad egueba bunebriv radiaciul fons. magaliTad, 

braziliis erT-erT raionSi macxovreblebi erT weliwadSi 

Rebuloben daaxloebiT 1600 mrads, rac dasxivebis 

Cveulebriv dozaze 10-20-jer metia.  

   
cxrili 1.5. 

zRvis wyalSi arsebuli umTavresi radioizotopebi 
 

izotopis 

dasaxeleba 

naxevardaSlis 

periodi 

gamosxivebis 

saxe 

Bbunebrivi izotopebi 

tritiumi      

naxSirbadi-14    

kaliumi-40 

rubidiumi-87 

polonium-210 

urani-234 

urani-235 

urani-238 

3
1T 

14C 
40K 

87Rb 
210Po 
234U 
235U 
238U 

12,3 weli 

5 760 weli 

1,3109 weli 

4,71010 weli 

0,38 weli 

2,5105 weli 

7,1108 weli 

4,5109 weli 

 

 

 

 

 

 

 

 

Aaqtivaciis produqtebi 
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fosfori-32 

qromi-51 

manganumi-54 

rkina-55 

kobalti-57 

kobalti-60 

TuTia-65 

vercxli-110 

ceziumi-134 

gogirdi-35 

kalciumi-45 

natriumi-24 

32P 
51Cr 

54Mn 
55Fe 
57Co 
60Co 
65Zn 

110Ag 
134Cs 

35S 
45Ca 
24Na 

 

0,04 weli 

0,08 weli 

0,86 weli 

2,7 weli 

0,74 weli 

5,3 weli 

0,67 weli 

0,69 weli 

2,1 weli 

87,1 dRe-Rame 

160 dRe-Rame 

15 saaTi  

 

K- 

K- 

K 

 K- 

- 

K-- 

- 

- 

 

 

- 

transuranuli elementebi 

plutoniumi-238 

plutoniumi-239 

plutoniumi-240 

plutoniumi-240 

americiumi-241 

238Pu 
238Pu 
238Pu 
238Pu 

241Am 

86 weli 

24 400 weli 

6 660 weli 

13,2 weli 

458 weli 

 

 

 

 

- 

Aatomur reaqtorebSi dayofis produqtebi 

barium-140 

kriptoni-85 

stronciumi-89 

stronciumi-90 

itriumi-90 

itriumi-91 

niobiumi-95 

cirkoniumi-95 

ruTeniumi-103 

ruTenium-106 

iodi-131 

ceziumi-137 

ceriumi-144 

argoni-41 

qsenoni-133 

140Ba 
85Kr 
89Sr 
90Sr 
90Y 
91Y 

95Nb 
95Zr 

103Ru 
106Ru 

131I 
137Cs 
144Ce 
41Ar 

133Xe 

12,8 dRe-Rame 

10,6 weli 

0,14 weli 

28 weli 

2,5 dRe-Rame 

0,16 weli 

0,10 weli 

0,18 weli 

0,11 weli 

1 weli 

7,3 dRe-Rame 

30 weli 

0,78 weli 

2 saaTi 

5 dReRame 

- 

 

 

 

 

 

- 

- 

- 

- 

- 

 

- 

 

- 

 

K-rentgenis K gamosxiveba 
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  sxvadasxva saxis gamosxiveba sxvadasxva biologiur 

zemoqmedebas axdens. alfa nawilakebi dauzianebel qsovilSi 

SeaRwevs 0,06 mm siRrmemde, beta gamosxiveba – 20 mm 

siRrmemde, gama gamosxiveba mTlianad ganWolavs nebismier 

qsovils. zRvis organizmebis radiodasxivebas iwvevs aseve 

maT qsovilebSi asimilirebuli izotopebi. amitom sxvadasva 

saxis organizmebi sxvadasxvagvarad reagirebs radiaciis 

zemoqmedebaze. radioaqtiuri gamosxiveba arakeTilsasurvel 

gavlenas axdens fiziologiur procesebze, cocxali 

ujredebis qromosomebsa da genebze (mutagenuri efeqti). 

radionuklidebis SeTviseba wylis garemodan hidrobion-

tebis mier xdeba safari qsovilebidan, layuCebidan, saWmlis 

momnelebeli traqtidan, amasTanave maTi asimilacia 

mindinareobs rogorc pasiurad, aseve aqtiurad. pasiuri 

gacvla ukavSirdeba marilis koncentraciis gaTanabrebas 

wyalSi da qsovilSi da warmoadgens zedapirul adsorbcias, 

romlis efeqturoba mniSvnelovnad aris damokidebuli safari 

qsovilis farTobze. amitom gansakuTrebiT intensiurad 

agroveben radionuklidebs is organizmebi, romelTa sxeuls 

ganviTarebuli zedapiri aqvs. dagrovebis aqtiuri procesi 

ukavSirdeba biologiuri membranebis unars, STanTqon radio-

nuklidebi wylidan. zRvis wyalSi maRali radioaqtivobis 

dros hidrobiontebSi Warbobs radionuklidebis dagrovebis 

adsorbciuri gza, xolo garemos dabali aqtivobis pirobebSi 

organizmebis dabinZurebaSi ZiriTadi roli eniWeba troful 

kavSirebs – nuklidebis gadacema kvebis jaWvis saSualebiT. 

planqtonuri organizmebi radionuklidebs agroveben garemodan 

bioasimilaciis, adsorbciis da biofiltraciis gziT.  

  cxrilSi moyvanilia zRvis zogierT organizmSi radio-

nuklidebis dagrovebis koeficienti. toqsikuri nivTierebebis 

dagrovebis koeficienti udris cocxali arsebis erTeulovan 

masaSi toqsikuri nivTierebis koncentraciis Sefardebas 

garemomcveli wylis igive masaSi arsebul koncentraciasTan. 
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cxrili 1.6. 
zRvis organizmebSi radionuklidebis dagrovebis 

koeficienti (polikarpovi, 1986) 
 

organizmebi 90Sr 137Cs 80Y 144Ce 

Mmwvane wyalmcenareebi 

Mmoluskebi (niJara) 

Mmoluskebi (sxeuli) 

Tevzebi (qviriTi) 

1-4 

10 

0,9 

0,8 

- 

0 

6-12 

- 

630-900 

250 

12 

100-1000 

340-2400 

40 

360 

- 

   

   90Sr da 137Cs-is dagroveba hidrobiontebSi damokidebulia 

wylis marilianobasa da am radionuklidebis qimiuri 

analogebis – kalciumisa da kaliumis koncentraciaze. 

marilianobis SemcirebiT am radionuklidebis dagrovebis 

koeficienti Cveulebriv izrdeba. 90Sr da 137Cs koncentracia 

izrdeba TevzebSi da wyalSi okeanis samxreTi akvatoriidan 

CrdiloeTisken da maqsimaluria CrdiloeTi naxevarsferos 

Sida mcirewylian zRvebSi.  

Cernobilis atomuri sadguris avariis Semdeg 1986 wlis 

26 aprils, radioaqtiuri nawilakebi moxvdnen atmosferoSi 

da gavrceldnen baltiis, TeTr da Sav zRvebSi. 1986 wlis 

ivnisSi germanelma, amerikelma da Turqma mecnierma 

qimikosebma, geologebma, moawyves eqspedicia Sav zRvaSi 

radioaqtiuri dabinZurebis Sesaswavlad. avariidan 1-2 Tvis 

Semdeg zRvis zedapirze aRmoaCines radioaqtiuri elementebi, 

naxevardaSlis periodiT ramdenime dRidan dawyebuli 

ramdenime aTas wlamde. 
  miuxedavad imisa rom, teqnogenuri radioaqtiurobis jami 

okeaneSi ar aRemateba 5,5 10Bk, rac jerjerobiT ar aris 

didi bunebriv donesTan SedarebiT (18,5 10Bk), seriozul 

safrTxes qmnis radionuklidebis araTanabari gabneva da maTi  

koncentrirebuloba zogierT adgilas. 
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1.10. plastmasis, polieTilenis da infeqciis 

gamavrcelebeli narCenebi  
  dResdReobiT kolosaluri raodenobis plastmasis  

sagnebi da narCenebi tivtivebs okeanis zedapirze Tu 

siRrmeSi, rac did saSiSroebas uqmnis zRvis organizmebs. 
  plastmasis narCenebis zRvaSi moxvedra xdeba komerciuli, 

TevzmWeri, samxedro, samgzavro gemebidan. aSS-ebis 

nacionalurma  akademiam Seafasa, rom weliwadSi gemebidan 

6.6 milion tonaze meti plastmasi iyreba okeaneSi. yovel 

weliwads okeane Rebulobs 150 000 tonaze met sxvadasxva 

saxis polieTilenis parkebs, plastmasis nivTebs. yvelaze 

ufro metad gavrcelebulia polieTilenis patara burTebi, 

joxebi, mZivebi, gansakuTrebiT sargasis zRvaSi da floridas 

samxreT aRmosavleTiT. 

 

 
 

Nnax 1.15. plastmasis lentam romelic gamoiyeneboda 
qilebis erTad Sesakravad gamoiwvia pelikanis sikvdili 

http://www.oceansatlas.com/unatlas/-ATLAS-/chapter12f.html 

http://www.oceansatlas.com/unatlas/-ATLAS-/chapter12f.html


 58 

 
nax. Tolia polieTilenis parkiT 

  okeanis zedapiris saerTo dabinZurebis TiTqmis naxevari 

plastmasis damabinZureblebze modis. am mxriv gansakuTrebiT 

gamoirCeva xmelTaSua zRva, aSS-ebis sanapiro  regionebi 

portugalia, kolumbia, libani da sxv. 

  erT-erTi kruizis dros Catarda dakvirvebebi wynari 

okeanis CrdiloeT nawilSi, ris Sedegadac gamovlinda 

okeanis zedapirze fenomenaluri dabinZureba. 8 saaTis 

ganmavlobaSi 150 km-is gavlisas zRvis wyalSi aRmoaCines 6 

plastmasis da 4 SuSis boTli, 22 polieTilenis parki, 12 

TevzsaWeri tivtiva, Toki, meteorologiuri radiozondebi, 

fexsacmlis jagrisi, sandlebi, 3 qaRaldis nagleji da yavis 

qila. 

  plastmasi aris gawmendili, rafinirebuli naxSirwyalbadi, 

is ver iSleba biologiuri procesebiT da amitom Zalze did 

safrTxes uqmnis zRvis ekosistemas da adamians. plastmasis 

narCenebisagan gansakuTrebiT ziandeba zRvis lomi, ku, 

selapi, zRvis frinvelebi. frinvelebi da kuebi pouloben da 

ylapaven plastmasis burTebs, rac iwvevs kuWis blokirebas 

da SimSiliT nel sikvdils. xSirad polieTilenis parkebi 
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xvdeba cxovelTa saWmlis gadamamuSavebel traqtSi da 

iwvevs sikvdils. motivtive plastmasis narCenebi izidavs 

okeanis wylebSi arsebul organul nawilakebs, sasikvdilo 

baqteriebs, navTobs, romelic dinebebiT gadmoitaneba okeanis 

yvela mxridan. 

  sanapiro zolSi sameurneo nagvis dayra iwvevs sanapiroze 

da kunZulebze macxovrebeli mosaxleobis daavadebas. 
  okeaneSi yovelwliurad 25 milioni tona nagavi Caedineba, 

rac bevr paTogenur mikrobebs da virusebs Seicavs, romelic 

zRvis wyalSi 10 jer ufro swrafad iRupeba vidre mtknar 

wyalSi. miuxedavad amisa zogierTi fatogenebi zRvis 

garemoSi didi xnis ganmavlobaSi cocxlobs 1-dan 7 

kviramde, mag. muclis tifis, stafilokokebis da nawlavuri 

bacilebi da sxva. tuberkuliozis bacila umeqmedoT 

sicocxlisunariania wyalSi erTi wlis ganmavlobaSi. 

  mosaxleobisTvis saSiSia ara marto  banaoba dabinZurebul 

wyalSi, aramed misi gamoyeneba sameurneo miznebisaTvis. 

dabinZurebuli wyliT inficirebuli zRvis organizmebis 

sakvebad gamoyenebisas mosaxleobaSi vrceldeba epidemia. 

aseTi SemTxvevebi dafiqsirebuli iyo sxvadaxva dros: 

hepatitis epidemia SvedeTsa da aSS-ebSi 1956 da 1962 wels, 

qoleris epidemia italiaSi 1973 w. arasakmarisad 

moxarSuli daavadebuli Tevzi iwvevs parazituli 

daavadebebis gavrcelebas, romelic farTod iyo 

gavrcelebuli niderlandebSi, did britaneTSi, iaponiaSi. 

 

1.11. siTburi dabinZureba 
  zRvis sanapiro akvatoriis siTburi dabinZureba 

warmoiSoba eleqtrosadgurebidan da samrewvelo 

sawarmoebidan Camonadeni cxeli wylebis CaSvebisas.  

  wyalsacavebSi cxeli wylis CaSveba iwvevs temperaturis 

6-8OC-iT momatebas. gamTbari wylis laqebis farTobi zRvis 

sanapiro raionebSi 30km2-s aRwevs. ufro metad mdgradi 

temperaturuli stratifikacia aferxebs wylis normalur 

cvlas zedapirul da qveda fenebs Soris. temperaturis 
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zrdasTan erTad wyalSi gaxsnili Jangbadis raodenoba 

mcirdeba. rac aixsneba organuli nivTierebebis damSleli 

aerobuli baqteriebis gaZlierebuli aqtivobiT da maT mier 

Jangbadis gazrdili moxmarebiT. am dros wyalSi sxva 

gazebis koncentraciac mcirdeba, rac sxvadasxva gavlenas 

axdens zRvis organizmebze. magaliTad wyalSi azotis 

Semcvelobis Semcirebisas daikvirveba Tevzebis sikvdilianoba 

gazuri emboliiT (azotis mikrobuStebis gaCeniT Tevzis 

sisxlSi). siTboTi dabinZurebul ekosistemebSi ujreduli 

aqtivoba da mTeli biocenozis sunTqvis intensivoba 

Zlierdeba. zRvis floris, fitoplanqtonis, zooplanqtonis 

saxeobaTa mravalferovneba mcirdeba da moluskebi 

ziandebian. 

  Tevzis yoveli saxeobisaTvis arsebobs qveda letaluri 

temperatura, romlis qvemoT saxeoba ver iarsebebs da zeda 

letaruli temperatura, romelze maRali temperaturis 

SemTxvevaSi mocemuli saxeoba iRupeba. wlis ganmavlobaSi 

Tevzebi eguebian wylis temperaturis sezonur cvlilebas. 

zafxulSi maTi letaluri temperatura imatebs xolo 

zamTarSi klebulobs. zogadad Tevzebze uaryofiTad 

moqmedebs temperaturis nebismieri momateba, arRvevs ra maTi 

kvebis ritms, biomasis zrdas anelebs da sicoxlis 

xangrZlivobas amcirebs.  

 

1.12. xmauri 
Tanamedrove msoflios erT-erTi didi problemaa xmauri. 

talRebis, qaris, miwisZvris da sxva bunebrivi xmauris 

garda arsebobs anTropogenuli xmauri – sxvadasxva 

xelsawyoebis, transportis (TviTmfrinavebis, gemebis), rac 

msoflio okeanis cxovelTa samyaros Zalze arakomfortul 

mdgomareobaSi ayenebs. zRvis cxovelebisaTvis smena erT-erTi 

ZiriTadi SegrZnebaa, maTTvis gansakuTrebiT mniSvnelovania 

bgera, radganac isini zRvaSi  orientacias da erTmaneTSi 

komunikacias axdenen bgerebis saSualebiT. sinaTle zRvis 

siRmeSi ver aRwevs, xolo bgera wyalSi 5-jer ufro 



 61 

swrafad vrceldeba, vidre haerSi. wyalSi bgeris 

gavrcelebis siCqare damokidebulia wylis marilianobaze, 

temperaturaze da statikur wnevaze. zRvis pirobebSi bgeris 

siCqare meryeobs 1140-1520 m/wm diapazonSi. bgeris SegrZneba 

xdeba smenis saSualebiT, adamiani da bevri cxoveli bgeris 

aRsaqmelad iyenebs yurs, magram maRali da dabali sixSiris 

bgerebi sxeulis sxva nawilebiT SeiZleba aRqmul iqnas, 

rogorc vibracia. 

adamians SeuZlia mxolod garkveuli sixSiris bgerebis 

aRqma, amasTan zogierT diapazonis bgerebs ufro kargad 

aRiqvams. igive SeiZleba iTqvas cxovelTa samyaroze, magram 

cxovelebs smeniTi SesaZleblobebi xSirad adamianisagan 

mniSvnelovnad gansxvavebuli aqvT da icvleba saxeobebis 

mixedviT. delfini komunikaciisaTvis iyenebs maRali sixSiris 

bgerebs – ultrabgerebs, xolo veSapi iyenebs dabali sixSi-

ris bgerebs. spilo, aligatori iyenebs Zalian dabali 

sixSiris bgerebs, xolo Tagvi, Ramura da zogierTi mweri 

iyenebs maRali sixSiris bgerebs, romlebic adamianis 

smenadobis zRvars miRmaa. adamians Cveulebriv esmis bgerebi 

20 hc-dan 20 khc-mde sixSiris farglebSi. es diapazoni 

mniSvnelovnad icvleba asakTan, sqesTan da smeniT daziane-

basTan erTad. Tanamedrove ganviTarebul qveynebSi Tineijerebs 

TiTqmis ar SeuZliaT 20 khc sixSiris bgerebis aRqma da 

asakis momatebasTan erTad progresirebulad kargaven maRali 

da dabali sixSiris bgerebis aRqmis unars.  

adamianis yuri aRiqvams bgerebs amplitudis farTo 

sazRvrebSi, romlis sazom erTeulad SemoRebulia 

logariTmuli decibali. yvelaze “Cum” bgeras, romelsac 

adamiani jer kidev aRiqvams, gaaCnia amplituda _ 20 

mikropaskali. 90 db-is bgeris xangrZlivi moqmedeba iwvevs 

adamianis yuris dazianebas. 130 db iwvevs tkivils da 

dazianebas. Zalze maRali amplitudis bgeriTma talRebma 

SeiZleba Sokic gamoiwvios.  

tankerebis Zravis, dabali sixSiris sonaris, ATOC-is 

eqsperimentis da okeaneSi sxva anTropogenuri (adamianis 
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mier gamowveuli) xmauris sixSire, rogorc wesi, ar 

aRemateba 100 hc-s.  

anTropogenuri xmauri droTa ganmavlobaSi angrevs okeanis 

cxovelTa samyaros.  

gemebi zRvis cxovelebis mier SeiZleba aRqmuli iqnas, 

rogorc mtaceblelebi, am SemTxvevaSi cxovelebis 

TavdacviTi reaqcia gamoixateba an TavdasxmiT, an gaqceviT. 

gemze Tavdasxma adamianisaTvis zaralis momtania, xolo aseT 

situaciaSi ramodenimejer gaqceva cxovelebSi damRupvel 

refleqs ayalibebs da namdvili mtaceblis gamoCenisas 

TavdacviTi reaqcia aRar gaaCniaT. 

garda amisa, xmauri aiZulebs cxovelebs ufro xmamaRali 

komunikaciisaken, Tu cxovelebi xmamaRla ar “ilaparakeben” 

maTi xma gadaifareba anTropogenuli xmauriT. roca erTi 

saxeoba iwyebs xmamaRal komunikacias, is gadafaravs sxva 

saxeobebis xmas, amitom sabolood mTeli ekosistema 

“alaparakdeba” ufro xmamaRla.  

 

 
Nnax 1.16. veSapebis masiuri TviTmkvleloba 

 
zogierTi xmauri, piriqiT, zRvis cxovelebs izidavs, 

magram es ar niSnavs, rom is ar aris maTTvis saziano. 

magaliTad, delfinebs moswonT gemis Zravis xma, amitom 
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mihyvebian mas, magram xmaurma SeiZleba gamoiwvios maTi 

droebiTi an samudamo dayruveba. iseve, rogorc rok- 

koncertze yofnisas Tqven mogwonT musika, magram Zlierma 

xmaurma SeiZleba gamoiwvios Tqveni droebiTi dayruveba. 

egreTwodebuli “akustikuri smogi” faqtiurad “abrmavebs” 

zRvis cxovelebs da negatiurad moqmedebs maT kvebasa da 

reproduqciaze. zogierTi mecnieris azriT, swored xmauri 

ubiZgebs veSapebsa da delfinebs masiuri TviTmkvlelobisaken. 

  xmaurs gaaCnia Semdegi potenciuri zemoqmedeba: 

 rodesac cxovelebi cdiloben xmaurs Tavi daaRwion, 

xdeba mniSvnelovani energiis xarjva da ferxdeba 

maTi normaluri kveba. 

 xmaurma SeiZleba gamoiwvios cxovelTa migracia da 

gamravlebis adgilis Secvla. 

 sunTqvis da CayvinTvis ritmis, aseve erTmaneTTan 

komunikaciis SesaZleblobis cvlileba iwvevs stress. 

 fiziologiuri zianis miyeneba – Zlierma xmaurma 

SesaZloa gamoiwvios qsovilis dazianeba. 

gansakuTrebiT mgrZnobiarea sasmeni sistema.  

msoflio okeanis yvelaze xmauriani teritoriaa CrdiloeT 

atlantikis wylebi da wynari okeanis CrdiloeTi nawili. 

aseve sakmaod maRalia bgeriTi dabinZureba okeaneSi 

indoneziis kunZulebis garSemo.  

miuxedavad imisa, rom SeerTebuli Statebis kanoni zRvis 

cxovelebs icavs xmaurisagan, amerikelma mecnierebma 

wamoayenes ATOC-is eqsperimenti (Acoustic Thermometry of 

Ocean Climate - akustikuri Termometri okeanis klimatisa). 

kaliforniis sanapirosTan okeanis fskerze bgeriTi wyaros 

ganTavsebis Semdeg izomeba bgeris gavrcelebis siCqare wynar 

okeaneSi. Tbil wyalSi bgera vrceldeba ufro swrafad, 

vidre civSi. ramdenime wlis gazomvebis Semdeg, Tu ATOC-is 

bgerebi ufro swrafad gavrceldeba, daaskvnian, rom okeane 

da, Sesabamisad, dedamiwa gaTba. 1997 wels am proeqtis 

winaaRmdeg gamovida mecniereTa nawili, miiCnies ra okeanis 

xmauriT dabinZurebis erT-erT seriozul wyarod, magram 
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ATOC-is eqsperimentis xelmZRvanelobam SeZlo eCvenebina, 

rom am eqsperimentis Sedegad gamowveuli xmauri gacilebiT 

naklebia, vidre sxva anTropogenuri xmauri. 

   

cxrili 1.7. 
bunebrivi okeanis xmauri 

 qari da talRebi  85 decibali 

miwisZvra 95-135 decibali 

selapis xma 130-140 decibali 

delfini 150 decibali 

veSapi 175-185 decibali 

  

  

okeanis xmauriT yvelaze ufro Zlieri damabinZurebelia 

zRvis dabali sixSiris amerikuli hidrolokatori (US 

Navy’s low frequency sonar). 1994 wlidan kaliforniis 

sanapirosTan daiwyo am Zalze xmauriani sonaris gamocda. am 

xmauris done Sefasebulia, rogorc 240 decibalis mqone.   

1984 wlidan 1998 wlamde msoflio savaWro tankerebis 

tonaJi 85-dan 550 milion tonamde gaizarda da, Sesabamisad, 

xmauris donemac daaxloebiT 15 decibaliT moimata. 
cxrili 1.8.  

xmauris sxva wyaroebi 
 

didi tankeri 177 decibali 

yinulmWreli gemebi 183 decibali 

ATOC-is eqsperimenti 195 decibali 

dabali sixSiris sonari 235 decibali 

navTobis seismuri Zieba 210 decibali 

 

  wyalSi bgera vrceldeba ufro swrafad, vidre haerSi, 

amitom am bgerebis pirdapiri Sedareba ar aris marTebuli. 

miuxedavad amisa, mainc mogvyavs haerSi xmauris magaliTebi, 

raTa 1.6 da 1.7 cxrilSi moyvanili xmauris donis siZliere 

gaviazroT.  
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cxrili 1.9.  
haerSi xmauris magaliTebi 

 

raketis afrena 205 decibali 

reaqtiuli TviTmfrinavi  

300 m simaRleze 

135-145 decibali 

motocikli,  

balaxis sakreWi manqana 

115 decibali 

Tmis saSrobi, xmauriani 

restorani 

95 decibali 

macivari 65 decibali 

wynari sacxovrebeli raioni  55 decibali 

wynari biblioTeka, 

CurCuli 

55 decibali 

 

 


