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l.garemos gamaWuWyianebe B nivTierebaTa
buneba da Tvisebebi

adamiani  Tavisli sameurneo  sagmianobis
Sedegad aWuWyianebs atmosferull haers, rac
Tavis mxriv uaryofiTad ubrundeba TviT
adamians. garemos dabinZurebis wyaroebs Soris
pirvel adgiBzea naxSirbadebis wiaRiseulli.
maT miekuTvneba naxSiri, navTobi da gazi. maTi
wvis Sedegad gamoyofTi Bi narCenebi aWuWyianeben
atmosferos da wuaryofiT gavBenas axdenen
adamianis organizmze. atmosfteros
gamaWuWyianebe B 1 nivTierebebi adamianis
organizmze mogmedebis TvalsazrisiT axdenen
Tizikur da qimiur zemogmedebas. TFizikur
zemogmedebas axdens radiagtiuri nivTierebebi,
siTburi gaWuWyianeba(temperaturis gazrda),
xmauri da dabalsixSiriani vibraciebi. gimiur
zemogmedebas axdens Txevadi naxSirwyall badebi,
sarecxi saSuall ebebi, pBastmasebi, pesticidebi
da sxva sinTeTikuri nivTierebebi, azotis da
gogirdis narCenebi, mZime metalebi, Ttoris
SenaerTebi, myari minarevebi, organulli
nivTierebebi.

warmoSobis mixedviT atmosferuli haeris
gamaWuWyianebe B 1 nivTierebebi iyofa bunebrivi
da xelBovnuri (antropogenuri) warmoSobis
minarevebad. bunebrivi warmoSobis minarevebi
atmosferoSi xvdeba vulkanuri mogmedebis,
niadagisa da mTis ganebis gamofitvis, tyeebis

xanZris, meteoritebis Wwvis Sedegad.
antropogenuri warmoSobis minarevebi
warmoigmneba upirvelles yovBisa sawvavis wvis
procesSi — Sida wvis ZravebSi, Tboelegtro
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sadgurebSi, gamaTbhobe B sis temebSi da agreTve
sanrewwelo da yoFfiITi narCenebis  wvis,
birTvulli afeTgebebis da sxv. Sedegad.

erT weliwadSi atmosferoSi moxvedrili
msofBio sanrewelBlo yoFfiTi gamonabo Bqvebis
saerTo masa daaxBovebiT 600 gega tonas
Seadgens. gasulli saukunis ganmav B obaSi
atmosferoSi moxvda 1,35 mega t kremniumi, 15
mega t miSiaki, lmega t-ze meti nikeB1 0,6 mega t
cinki.

Semadgen B obis mXriv atmosferoSi
moxvedri i minarevebs  Soris  ganasxvaveben
airovans, myars da Txevads. amasTan ailrovan
nivTierebaTa wi B ze 90% modis. mas miekuTvneba
naxSirbadis ogsidi, gogirdis diogsidi, azotis
ogsidebi, naxSirwyall badebi. myar minarevebze-
meveri, mZime metalebiminerallebi da organulli
SenaerTebi, radiagtiuri nivTierebebi modis
daax BovebiT 10%. Txevadi minarevebis masa
(gogirdmJava) airovan da myar minarevebs Soris
Zall ze mcirea.

atmosfteros yvelBlaze gavrcellebulli gazia
naxSirbadis ogsidi (CO). misi ZiriTadi masa
warmoiQmneba saTbobis wvis Sedegad, xollo
ZiriTadi wyaro Sida wvis Zravaa. aSS-i
avtomanganebi yove Bw B iurad gamoabo B qveben 120
mega tona naxSirbadis ogsids. misi magsimaBuri
mniSvne Boba warmoigmneba Zravas gaxurebis
processSi.

meore, masis sididiT, atmosfteros
gamaWuWyianabe B nivTierebaTa Soris gogirdis
diogsidia(SO;). 1s ZiriTadad warmoigmneba
naxSiris wvis Sedegad. gamoTvBebis Tanaxmad
yove Bw B turad atmosferoSi xvdeba 145 mega
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tona gogirdis diogsidisa. amave dros am
gamonabo Bqvebis 70% warmoigmneba naxSiris,
xo B o 16%-Txevadi saTbobis, ZiriTadad mazuTis
wvis Sedegad.
SO2-is daSBa atmosferoSi xdeba masze
ull traiisferi radiaciis mogmedebis Sedegad,
rac ganapirobebs gogirdis angidridis(SOs)
warmogmnas. gaWuWyianebu l notion atmosferoSi
reaqciebis Sedegad warmoigmneba agreTve
gogirdmJava(H,SO,). atmosferoSi xvdeba agreTve
gogirdwya l badi(H.S), romelic  warmoigmneba
niadagis mikroorganizmebSi da zRvis garemoSi.
benzinisa da dizelis wvis Sedegad Sida

wvis ZravebSi warmoigmneba azotis oqgsidi da
diogsidi. azotis diogsidi atmosferoSi rCeba
daax B ovebiT 3 dReRamis ganmavB obaSi. wylis
orTgBTan reaqciis Sedegad is gardaigmneba
azotmJavad da sxva nitratebad, romlebic,
nalegebTan erTad, ubrundebian niadags. azotis
diogsidi iSHBeba agreTve ull traiisferi
radiaciis zemogmedebad da gardaigmneba NO-d.
misi daSha xdeba agreTve maRall i
temperaturebis (600-ze meti) dros.

naxSirwya B badis warmogmnis ZiriTadi wyaro
mcenareebia, antropogenuri wyaro-
avtotransporti. naxSirwyall badebs miekuTvneba
naxSirbadis da azotis ogsidebi.

atmosfteroSi, rogorc bunebrivi, ise
antropogenuri procesebis Sedegad xvdeba
agreTve myari nawi Bakebi, anu aerozolebi. maT
gansxvavebu i  Formebi aqvT. gaWuWyianebis
ZiriTadi wyaroa saSeni masallebis mopovebasTan
da gamoyenebasTan dakavSirebulli mrewve Il oba.



kerZzod qanebis xerxva karierebSi, cementis
damzadeba da sxva. myari nawi Bakebis did
raodenobas-cinks, spilenZs, tyvias da alBumins
gamoabo B qvebs Fferadi metalurgia

2. atmosferos gaWuWyianebis gav Bena adamianze,
mcenareTa da cxove l Ta samyaroze

atmosteroSi moxvedri b1 nivTierebaTa
umrav B esoba uaryofiT gav B enas axdens
adamianis organizmze. isini xvdebian adamianis
organizmSi sasunTqgi organoebidan. nawi B akebis
50% aRwevs Ti10tvebSi da ilBegeba organizmSi
SeRweu 01 nivTierebebi iwveven togsikur efeqts.
dadgeni B ia sakmaod kargi statistikuri
kavSiri haeris daWuWyianebis donesa da iseT
daavadebaTa Soris, rogorebic aris zeda
sasunTqi organoebis daavadeba, gullis
ukmarisoba, brongiti, asTma, pnevmonia,
Til tvebis emfizema da sxva. Cven ganvixi BavT
zogierTi mavne nivTierebebis uSualo gavlenis
Sedegebs cocxall organizmebze.

CoO naxSirbadis ogsidis maRa ll 1
koncentracia romelBic aRemateba dasaSveb
zRvars 1wvevs adamianis organizmSi

Tiziologiur cvhilebebs, xolo zogjer
sikvdi B sac. es aixsneba imiT, rom CO advillad
uerTdeba hemogBobins. am SeerTebis dros
warmoigmneba karbogsi B gemog B obini, rac iwvevs
mxedve Bobis dagveiTebas, gulis da Till tvebis
mogmedebis gauaresebas, Tavis tkivi l's, spazmebs,
sunTqvis darRvevasa da sikvdi Bs. CO-s gavlena



organizmze Tasdeba ara mxo I od misi
koncentraciiT, aramed misi mogmedebis
xangrZBivobiT anu egspoziciiT. sabednierod
karboksi B gemog B obinis  warmogmnis  procesi
Seqcevadia. gazis SesunTqvis SeCerebis Semdeg
iwyeba misi TandaTanobiTi gamosvla sisxlidan.
gansakuTrebiT mavne gav B enas

adamianebze da cocxall organizmebze axdens SO:

da SO:s. maTi mogmedebiT aRiniSneba
daavadebu I Ta da sikvdi Bianobis swrafi zrda,
mcenareTa FoT Bebis dazianeba da sxva.
mcenareTa da cxovell Ta samyaroze
uaryofiT gav B enas axdens radiagtiuri
nivTierebani, 1isini daSBis Sedegad masaSi
k Bebu B oben da usasrullod didi drois Semdeg
Teoriullad unda gaqrnen. im dros, romlis
ganmav B obaSic radiagtiuri elementis masa
mcirdeba 2-jer, naxevardaS is periods
uwodeben. sxvadasxva nivTierebis naxevardaSHhis
periodi sxvadasxvaa da 1icvBleba ramodenime
saaTidan, ramodenime mi Biard wlamnde.
gansakuTrebiT saSiSia iseTi radiagtiuri
nivTierebani, romel Ta naxevardaSHBis periodi
ramodenime kviridan ramodenime wHBamdea. es
dro sakmarisia imisaTvis, rom vradiaciam
SeaRwios mcenareTa da cxovelTa organizmSi.
kvebis produqtebis saSuallebiT radiagtiuri
nivTierebebi xvdebian adamianis organiznSi,
grovdebian da garkveuli1 dozis mniRwevis
Semdeg zians ayeneben mis  ganmrTe B obas.
radiaciT dasxivebis simZime damokidebullia
organizmis mier STanTgnull  energiaze. am
energiis erTeullad miRebullia 1 vradi. 1is




warmoadgens dasxivebis dozas, rodesac

cocxalli nivTierebis erTi grami STanTqgavs 102
J energias. dadgenillia, rom Tu adamiani
miiRebs dozas _ 1000 rads, igi 1iRupeba 700
radis SemTxvevaSi sasikvdi Bo Sedegia 90%, 200
radis dros 10%-i1a, xoB o 100 radis SemTxvevaSi
adamiani cocxali rCeba, magram mniSvne I ovnad
1zrdeba misi KkiboTi daavadebis da srulli
parall izebis albaToba

3atmosferos gl obaluri gaWuWyianeba

sxvadasxva wyaroebidan gamoyofi ki
atmosfteros gamaWuWyia Bebe B i nivTierebebi
gadaitanebian haeris masebis mier da
vrce Bdebian sakmaod did manZiBebze. aseTi
gziT warmoigmneba atmosferos gBlobaluri
daWuWyianeba. am gaWuWyianebaSi gansakuTrebull i
adgi 1 miekuTvneba radiagtiur minarevebs,
radganac swored isini warmoadgenen udides
saSiSroebas. atmosferos radiagtiuri
gaWuWyianeba gansakuTrebiT gaaqtiurda 20sk-is
50-60-tan wHBebSi, rac dakavSirebulli 1yo
birTulli 1araRis masobriv gamocdebTan. 1963
wells bieTvulli iaraRis gamocda atmosferosa
da kosmosSi akrZaBullil igna, Tumca zogierTi
gqveyana (CineTi, safrangeTi da sxva) ar
SeuerTda am konferencias da ganagrZo iaraRis

gamocda. swored amitom, atmosferos
radiagtiuri gaWuWyianebis probBema dResac
inarCuebs aqtua B urobas. radiagtiuri

minarevebis atmosferoSi moxvedris 4 wyaroa da
anis Sesabamisad maT yofen 4 jJgufad: |I-s



miekuTvneba dedamiwis gerqis zogierTi
radiagtiuri elementis eminaciebi da maTi
daSHBis produqgtebi. Il-s gmnian kosmogenuri
1Izotopebi, romBebic warmoigmnebian haeris
atomebis kosmosur sxivebTan urTierTgmedebis
Sedegad. Il gguf¥s gmnian birTvulli afeTqebis
produqgtebi, xolo IV-s ki atomuri mrewve I obis
narCenebi.

gamoTv Bebis Tanaxmad dadgeniBia, rom
birTvulli afeTgebebi iwveven ara mxolod

Bokaluri masStabis Sedegebs, aramed
seriozul, globalur darRvevebs, ramac
SesaZzl oa migviyvanos havis Seuqcevad
cv 1l ebande, dedamiwis ozonis fenis
garRvevamde da biosferos arsebiT

gardagmnamde. birTvulli afeTqgebis dros
warmoigmneba gavarvarebu Bi1 cecxBovani sfero,
rome Bic warmoadgens sinaT Bis gamosxivebisa
da dartymiTi talRis wyaros. afeTqgebis
momentSi gavarvarebulli sferos emperature
Seadgens ramodenime mill Bion graduss.
afeTgebidan daaxBoebiT 10-15 wamis Semdeg
temperatura ecema 2000-3000-mde da amave dros
cecx B ovani sfero kargavs sikaSkaSes.
erTmaneTisagan ganasxvaveben: sahaero, miwiszeda
da miwisqveSa an wyaBqgveSa birTvull afeTqgebebs.

sahaero afeTqgebis dros cecxBovani
sfero ar exeba dedamiwis zedapirs da mTeli
radiagtiuri mtveri Sedgeba mxoBod bombis
radiagtiuri narCenebisagan, kerzod
namsxvrevebisagan. isini afeTqebis dros
orTgldebian, xoBo Semdgomi  gacivebisas
ganicdian kondensacias.



miwiszeda afeTgebis dros cecxBovani
sTero exeba dedamiwis zedapirs, ris gamoc 1is
1tacebs gruntis mniSvne Blovan masas. am dros
gruntis zedapirulli Tfena, ramodenime aseuli
metris radiusSi orTgl deba da ereva afeTqebis
radiagtiur produgtebs. gacivebis Sedegad
warmogmni B myari nawi Bakebi  warmoadgenen
radiagtiurobis ZiriTad gadamtanebs. rodesac
sTero kargavs sikaSkaSes warmoigmneba TeTri an
nacrisfteri radiagtiuri Rrubel i, is Rebullobs
sokosmagvar formas da TandaTan zemOoT miiwevs.
an RrubBis aRmasvBa grZeBdeba manam, sanam
misi  temperatura ar gautoldeba garemos
temperatures. amis Semdeg Rrubelis moZraoba
damokidebullia or ZiriTad Taqtorze |

simZimis Zalis mogmedebaze haeris
winaaRmdegobis ZallebTan erTad da Il _ garis
ve l ze.

pirvel i Tagtoris mogmedebiT  xdeba
nawi B akebis daSveba, xo B0 meores mogmedebiT _
Rrublis gadatana horizontaluri
mimarTu BebiT. radiagtiuri produqtebis
daSvebis saerTo dro, saSualo da didi
simZBavris bombebisaTvis Seadgens 6-8 saaTs,
xo 0o maTi horizontaluri gavrce Bebis zomebi
icvilleba did sazRvrebSi, romellic
dakavSirebulia garis siCgareze da misi
simaR B is cvli Bebaze.

4.atmosferos gaWuWyianeba
moZravi wyaroebidan

avtotransportis da aviaciis ganviTarebam
arsebiTad gazarda maTgan gamonabo Bqvi airebis
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wiBi atmosferoSi. Sefasebebi gviCvenebs, rom
saSuallo raodenobis mosaxBeobis samrewvell o
ga BagSi avtotransportis wi l ze modis
ganonabo Bqgvis saerTo masis 30-70%. amerikis
SeerTebu StatebSi damaWuWyianebe B 1
nivTierebebis 40% modis moZravi wyaroebis
gamonabo Bgvze, maT Soris satvirTo da
samgzavro avtomobi Bebze, orTgmavBebze da
sahaero transportze. ZiriTadi wili moZravi
wyaroebidan atmosferos dabinZurebaSi modis
benzinze momuSave avtomobi Bebze. aS.S.-Si maTi
xvedriTi wi i1 Seadgens 75%-s, TviTmFrinavebis
gamonabo Bqvisa _ 5% da aS.

ZiriTadi gamaWuWyianebe B 1 nivTierebebia
naxSirbadis ogsidi, naxSirwyall badebi da
azotis ogsidebi. naxSirwya l badebisa da
naxSirbadis ogsidis udidesi gamonabo Bqvi
aRiniSneba avtotransportis damuxruWebisa da
Tavisufalli  svlis dros, xolo azotis
ogsidisa Seesabameba did siCgareebs. saerTod
avtomobi B ebi Zhier AaWuWyianeben haers
gaCerebisa da daZvris dros. dizelis Zravebi
SedarebiT  ekonomiuria da gamoabo Bqveben
zogierTi nivTierebis SedarebiT nak B eb
raodenobas, magram dizelis Zrava didi
raodenobiT gamoabo Bgvebs dauwvav naxSirbads,
anitom isini ufro metad aWuWyianeben garemos
da ufro cudad mogmedeben adamianis
JanmrTe B obaze. TviTmFrinavis gamonabo Bqvebi
nak B ebad mogmedeben galBagis haerze, is ZiriTad
gav Benas axdens haeris gaWuWyianebaze mxo B od
aeroportis raionSi. Sefasebullia, rom sawvavis
42% ixar jeba TviTmFrinavis gamoyvanaze
asafren biBikande da Seyvanaze misi dagdonmis
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Semdeg. am dros dauwvavi da atmosferoSi
gamonabo Bgvi sawvavi gacilBebiT metia vidre
mTeli Frenis ganmav I obaSi.

zogierTi siCgaris TviTmFrinavebi da

kosmosuri xoma B debi aWuWyianeben
stratosfteros azotisa da gogirdmJavas
mogmedebi T, agreTve aluminis ogsidis

nawi BakebiT. isini  uaryofiTad mogmedeben
ozonis Tenaze da haeris globallur
temperaturaze. gl or-ftor meTanebi, Freoni 11,
Treoni 12, isini warmoadgenen gazs, romlBebic
warmoigmnebian im aerozoBuri preparatebis
aorTqlebisas, romBebic gamoiyeneba Tmebis
SesaRebad. aRniSnulli gazebi vrceldebian da
xangrZll ivad arseboben troposferosSi.

Treonebi aZBiereben saTburis efeqts,
gamoTv Bebis Tanaxmad daaxBoebiT 2030 wells
Treonebis gavlenis Sedegad ozonis saerTo
raodenoba Semcirdeba 18%-1T, xolo qveda
stratosferoSi 40  %-i1T. yovelive anmis
sabo oo Sedegad, globaluri miwispira

temperatura gaizarda 12-21C-iT.

atmosfteros mavne gamWuWyianebe B Ta ricxvs
miekuTvneba agreTve xmauri, is gamaRizianeb B ad
mogmedebs adamianze, misi gav Bena
damokidebu l i1a mis intensivobaze, mis
speqtralur  Sedgeni Bobaze da mogmedebis
xangrZ B ivobaze. adamianze gansakuTrebiT
mogmedebs xmauri 3000-5000 herci sixSiris
diapazoniT. xmauri damRupveBad mogmedebs
sasmen aparatze, centrallur da vegetatur
nervu sistemaze da gulis muSaobaze.
gansakuTrebiT aRsaniSnavia zebgeriTi
TviTmFrinavebis xmauri, igi iwvevs xmis talRis
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dartymas da vibraciebs aeroportis axBos
ganBagebull  binebSi. Tanamedrove zebgeriTi
TviTmFrinavebi gamoscemen Xmas, rombis
intensivobac gaciBebiT aRemateba dasaSveb
normebs.

5galagis kB imatis antropogenuri cv i Bebebi

gaBagis sahaero sivrceSi moxvedrili
gamaWuWyianebe Bi nivTierebani atmosferulli da
sxva procesebis urTierTgmedebiT arsebiT
gavBlenas axdenen galBagis da misi Semogarenis
mikro- da mezok N imatur reJimze. am gav Benis
Sedegad gaBaqSi xdeba garkveulli cvililebebi
temperaturis, sinotivis, garis siCgaris,
radiaciis, mxedve B obis, nallegebis, Rrublebis
da nis B is ganawi BebaSi.

galagisa da mis Semogarens Soris
temperaturaTa  sxvaobis Sesaxeb miuTiTa
ing B ise Ima mecnierma Bouk houardma jer kidev
1820 we B's. misi monacemebiT B ondonSi saSuallo
Tviuri temperatura zogjer 12-iT aRemateba
temperaturas mis SemogarenSi.

didi galBaqis mikrok Bimati ganisazRvreba

mTeli rigi fagtorebiT:

1. gamonabo B gvebisa da mevris
arsebobiT, rac cvlis radiaciul
reJims da wy B 1is orTglis

kondensaciis pirobebs;
2. qvefenil1 zedapiris TaviseburebiT,

romellic xasiaTdeba kargi
siTbhogantarobiT,;
3. galagis Zhier danawevrebu i

reBiefiT(quCaTa qgseli, moednebi,
11



skverebi, parkebi, nagebobebi), rac
ganapirobebs garis siCgaris da

mimarTu Bebis, agreTve
turbullenturi cvBlis intensivobis
Secv las.

gaBlagi  mniSvneBovan gavBenas axdens
radiaciull reldimze. centralluri evropis did
qaBagebSi Catarebuli1 dakvirvebebis Sedegad
dadginda, rom atmosferos gaWuWyianebis
Sedegad mzis radiaciis nakadi qalBagSi nmis
SemogarenTan SedarebiT Semcirebulia 29-36%-
mde. gamaWuWyianebe Bi nivTierebani ara mxollod
ancireben mzis radiaciis nakads, aramed cvlian
mis speqtraBlur  Sedgeni Bobas. magaliTad
parizSi Januri radiaciis nakadSi
ull traiisferib radiaciis willze modis 0,3%,
gaBaggareT ki-3% da aS.
radiaciull1 ballansis Secvla da siTbos

damatebiTi modena atmosferoSi ganapirobebs
galaqgis maRa il temperaturull fons.
o.drozdovis Tanaxmad saSuallo wliuri
temperaturebi gareubanTan SedarebiT moskovsa
da TbiBisSi momatebuBia 080%-iT, parizsa da
stokho BmSi-0,7%-iT, miBanSi-1,3%-iT, xoBo niu-
iorkSi-1,80-iT.

galaqgis rolis gav B ena haeris
temperaturaze gansakuTrebiT didia
gazafxullze, rac am dros +turbullenturi
cvlis gaagtiurebis Sedegia

galaqgis gav B ena SeiniSneba agreTve
Rrub B ianobisa da nalBegebis mniSvne I obebSic.
gaBagis Tavze haeris swrafi gaTbobis,
turbu lentobis gaZzBierebis da anTropogenulli
warmoSobis aerozo lebis koncentraciis
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gazrdis gamo warmoigmneba Rrub Bebis
ganviTarebis xelsayreli pirobebi. amitonm
RrubBianoba da nallegebi qgalagis centrSi
1zrdeba. sxvaoba udidesia zafxullis TveebSi,
rac konveqciuri procesebis gaagtiurebas da
turbullenturi cvlis gaZlierebas ukavSirdeba.

did gavBenas atmosferos gaWuWyianebis
doneze axdens garti. sacxovrebel'i da
samrewve o nagebobani cvBian haeris nakadis
siCgares da mimarTuBebas. amiT isini gavlenas
axdenen qgalBagSi gamaWuWyianebe @ nivTierebaTa
gan Bagebaze. galBagis atmosferos gaWuWyianeba
xe s uwyobs mxedve Bobis gauaresebas, nishis
sixSiris gazrdas.

6wy B is ZiriTadi momxmareb B ebi

wy B is resursebis racionallurad
gamoyenebisaTvis upirvelesyovlisa saliroa
vicodeT Tu misi ra raodenobaa saWiro yvella
momxmareb B is dasakmayofiBlebBad ara mxollod
dRevande B pirobebSi, aramed perspeqtivaSic.
meurneobis dargebs wy Bis resursebTan
mimar TebaSi hyofen or
kategoriad:wy I ismomxmareb Bebad da

wy B isgamomyeneb Bebad. wy B ismomxmareb B ebi
wyalls gamoiyeneben samrawelo da sasoflo-
sameurneo produqciis SesagmneBlad, xollo
wy B isgamomyeneb B ebi wyalls  gamoiyeneben,
rogorc garemos (wyRis transporti,
meTevzeoba) an rogorc energiis wyaros
(hidroe B eqgtrosadgurebi).

wy Bis resursebis Tanamedrove komp Beqsuri
gamoyenebis etapze zRvari am or kategorias
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Soris 1S Heba da orives uwodeben
wy B ismomxmareb B ebs. gqvemod ganvixi BavT
wya Emomxmareb B obis ZiriTad saxeobebs.

mosax Beobis wyal@momarageba. es dargi
dakavSirebulia wyBis sasmeBlad da komunaBur-
sayofacxovrebo daniSnullebiT gamoyenebasTan.
an miznebisaTvis saliro wylBis raodenoba
dakavSirebul1a mosaxBeobis raodenobasTan.
mag.: moskovsa da niu-10rkSi xvedriTi
wya I momarageba Seadgens daax BoebiT 600 Bitrs
erT kacze (dRe-RameSi), parizsa da sankt
peterburgSi _ 500 B, BondonSi _ 300 B da aS.

mrewve B obis wya B momarageba. mrewve B obaSi
saWiro wyBis momarageba damokidebulia TviT
mrewve B obis dargze, am mrewve B obaSi arsebul
tegqno Bogiebze, wyalmomaragebis  sistemebze,
kB imatur pirobebze da aS.

XX sk xasiaTdeba mrewveBobaSi wylis
gamoyenebis mzardi tempebiT. mag. 1900 wells
mTels msofFBioSi mrewve Bobis miznebisTvis
gamoiyeneboda 30kubm wyali. 1950 wells _
190kub.m, 1970 w-s _ 510kubm, xo B o 2000 wR isTvis
1900kub.m-s miaRwia. es aixsneba rogorc saerTod
mrewve Bobis swrafi ganviTarebiT, agreTve
iseTi axali wyaltevadi warmoebis swrafi
ganviTarebiT, rogoricaa navTobgimiuri
mrewve I oba, Tboenergetika da sxva.
Thboenergetika moiTxovs wy Bis did raodenobas
agregatebis gasacivebBlad. wylBis ufro met
raodenobas saWiroebs
atomurie Begtrosadgurebi da sxva

wy B is momxmareb B oba sofBis meurneobis
mier. sofHBis meurneoba wyBis moxmarebis
erTerTi ZiriTadi dargia sarwyavi miwebis
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TarTobi ganuwyvetBiv i1zrdeba. Tu XX sk-is
dasawyisSi mTells msofBioSi sarwyav miwebs
ekava 40 mEn ha, 1970 wel's igi gaizarda 235 mln
ha-mde, xolBo 2000 wHisaTvis am miwebis
miax BoebiTi1 FfarTi 420 mEn ha-s Seadgenda.

wya ll sacaveebic wy Bis erTerTi
momxmarebeBia da maTi raodenoba mTells
msof B ioSi ganuwyvet I ad izrdeba wylis
moxmareba wya ll sacavebis mier Seadgenda
1970 wHRisaTvis 70kubkm-s, xoBlo 2000 wHRisaTvis
240 k3-s.

Januri  wyBis momxmarebBoba. mTeli
msofBios nmdinareTa Camonadeni Seadgens
daax B oebiT 44  540kub.m-Si. 2000 wHRisTvis
kacobrioba iyenebda am Camonadenis 12-13%-s.
callkeul kontinentebs Soris yvellaze didi
momxmareb B oba aqvs evrazias, romlis
wya Emomxmareb Boba Seadgens 10-22%-s, xolo
yve Baze nak Bebi agvs samxreT amerikas 10-dan 3
%-mde.

7. sameurneo moRvaweobis gav ll ena
xme BeTis wy Bebze

xme BeTis wyBebis resursebis intensiuri
gamoyenebis Sedegad icvleba ara mxolod wylis
raodenoba, aramed 1icvBeba agreTve wylis
ba Bl ansis mdgene B ebi, wy Bis obieqtebis
hidro B ogiuri reJimm da TviTon wylis
xarisxic. wyBis resursebis raodenobriv da
xarisxobriv cvililebebze gansakuTrebu i
gav Benas axdenen sameurneo moRvaweobis iseTl
saxeobebi, rogorebicaa wyaBmomxmareb ll oba,
sanreweBlo da komunaBuri miznebisaTvis,
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agreTve urbanizacia, wyallsacavebis Segmna,
morwyva amoSroba da sxvadasxva
agrome Bioraciull 1 sanuSaoebi.

ganvixi BoT es  sakiTxebi ramdenadme
detalurad.

mrewve B oba. wy Bis xarisxobrivi cvlilleba
unTavresad gamowveulia mrewveBobis 1iseTi
dargebis nmier, rogoricaa metalurgiuri,
gimiuri, organullli sinTezis da kidev sxva
dargebis mier gadamuSavebu 1 wyal i bunebrivia
icvlis Sedgeni Bobas da binZurdeba ZiriTad
damaWuWyianebe I nivTierebebs am wya I Si
Seadgenen navTobi, Fferadi metallebi, Feno lebi,
rTulli gimiuri SenaerTebi da sxva. yovelive es
gav Benas axdens biocenozze, mogmedebs bunebis
ganviTarebaze da axdens biolBogiuri
procesebis darRvevas. callke unda aRiIniSnos
ew. siTburi dabinZureba, mag. Tu temperatura
ar aRemateba 26C-s biocenozze mavne zemogmedeba
ar aRiniSneba, Tu temperatura 26_30C-mdea, maSin
es uaryofiTad mogmedebs Tevzebis sicocxlis
unarianobaze, xolo 30C-is zeviTaa, aRiniSneba
mavne zemogmedeba biocenozze.

sameurneo_sayofacxovrebo anu
komunaBuri Camonadeni wy Bebi. am wyBebis gamo
Tanamedrove pirobebSi did mdinareebzec ki,
didi ga Bagebis max B ob Bad aRiniSneba
Iintensiuri gaWuWyraneba. sayofacxovrebo
Camonadeni wy B ebi Seicaven sxvadasxva saxis
bagteriebs, sakmaod didi raodenobiT, ris
ganoc SeiZlBeba gaxdes infeqciur daavadebaTa
warmogmnis mizezi.

urbanizacia. urbanizaciis qveS
igu B isxmeba mosax Beobis da sawarmoo Zalebis
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gaBagSt koncentracis procesi. igi mWidrod
ukavSirdeba mosax Beobis zrdas da mecnierebis
da tegnikis swraf ganviTarebas. am procesis
intensivoba mkveTrad gaizarda XX sk-is |l
naxevridan da 2000 wells mTelBi1 dedamiwis
mosax Beobis didi nawi 1 cxovrobda galagSi.
yove Bive es 1iwvevs urbanizebull teritoriaze
wy B 1s moxmarebis zrdas, rogorc mosax Beobis,
ise mrewve Bobis mxriv, rac Tavis mxriv zrdis
sanrewve Bo Tu sayofacxovrebo Camonadenebs da
Sesabamisad iwvevs maTi xarisxis cvilillebebs,
romBebic bunebrivia uvaryofiTad mogmedeben

garemoze.

same Bl ioracio RonisZiebebis gav B ena
zedapirull wyBebze. morwyvac da amoSrobac
arsebiTad mogmedeben same B ioracio

teritoriebis wylebis bunebriv resursebze.
rwyvis Sedegad icvlBeba teritoriis saSuallo
wliuri Camonadent, misi Sida wliuri
ganawi B eba, Camonadenis eqstremaluri :
sarwyavi masivebidan gamotaniBi mari Bebis
xar jze xdeba mdinareebis wy B is
minerall izaciis zrda, misi gimiuri
Sedgeni B obis cviilleba mdinareebSi
moxvedri b1 mari Bebis raodenoba  aRwevs
aTeul obiT, xollo Zhier damBaSebu i
niadagebis SemTxvevaSi ki aseull tonasac 1 ha-
dan.

amoSrobis gavBena vBlindeba gruntis
wy Bebis donis dacemaSi, niadagis tenis maragis
cvlilebaSi da saerTod teritoriis wylis
baBansis cvliBebaSi.

wyBis xarisxis cvlilleba wyall sacavebSi.
wya B sacavebis Segmna itwvevs wy B is hidrogimiuri
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reJimisa da xarisxis cvhillebas im mdinareTa
mimarT, rome l zedac aigebian. erTi wyall sacavis
hidroTerme reJimze gavBenas axdens am
wyallsacavSi wyBis cvhlillebis intensivoba,
romeBlic gamoiTvBeba Semdegi FormuliT:
k=wsrww B, wsr aris wyallsacavis mocu ll oba,
xolo wwvl aris konkretulli mdinaris whiuri
Camonadeni. rac metia Camonadeni, miT nak Bebia
wya B sacavSi wyBis mineralizaciis cvililleba
da es damokidebuleba saSuallebas 1i1ZlBeva
wya B sacavis daproeqtebis TfazaSive
gamoviangariSoT masSi wyBis mosalodneli
mineralizacia wylBis xarisxis cvhilleba
wya B sacavSi ganpirobebullia, rogorc wylis
reJimis cvBilebiT, 1ise Sida biologiuri
procesebiT: dinebis siCgaris cvilileba
gamwvirvall eobis gazrda, organull i da
bioBogiuri nivTierebebis gazrda, romelic
gamowveu Bia  samrewve l O, komunaBuri da
sasofBlo komunaBuri CamonadenebiT  iwvevs
biogenuri nivTierebebiT gandidrebull wyall Si
Tfotoplangtonis gaZBlierebas. Tu wyallSi
gaCndnen Burji an mwvane wya B mcenareebi, maSin
am wya B Si warmoigmnebian togsikuri
nivTierebebi da Dbunebrivia wyBis xarisxi
uaresdeba. am process uwodeben meorad anu
bio B ogiur gaWuWyianebas.

8. msofF B io okeanis dabinZurebis
wyaroebi da saxeobebi

msof B 1o okeanis damaWuWyianebel ZiriTad
nivTierebebs warmoadgenen navTobi da
navTobproduqgtebi, pesticidebi, sinTeturad
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aqtiuri nivTierebebi, mZime metalebi (vercxli,
tyvia, cinki, kadmiumi, spi BenZi da sxva) garda
anisa msofBio oOkeanes abinZureben agreTve
tegnogenuri warmoSobis radioaqtiuri
nivTierebebi. SevCerdeT zogierT maTganze.

navTobi da navTobproduqgtebi. navTobis
ZiriTadi  komponentebia naxSirbadebi. maTi
xvedriTi Sedgeni Boba 98%-mdea. erTmaneT isagan
ganasxvaveben navTibis 4 k B ass, esenia
parafinebi, cik B oparafinebi, aromatikulli
naxSirbadebi da oWBefinebi. navTobi Seicavs
agreTve gogirds, Jangbads, azotur SenaerTebs,
koball ts, nikell's da aS.

navTobi da navTobproduqtebi
erTerTi yve B aze gavrcellebulli
damabinZurebe B i nivTierebebia msoflio

okeaneSi. isini wyalSt  sxvadasxva gziT
xvdebian, magram navTobis gansakuTrebiT didi
raodenoba msofBio oOkeaneSi xvdeba misi
transportirebis dros. wyalSi moxvedrisas
navTobi warmogmnis zedapirull apks, am apkis
Seferi B obis mixedviT SegviZBia ganvsazRvroT
misi sisqge.

pesticidebi warmoadgenen xe B ovnurad
Segqmni B nivTierebebs, romBebic gamoiyenebian
mavneb B ebisa da mcenareTa daavadebebis
winaaRmdeg sabrzo Bve B ad. Tanamedrove
pirobebSi pesticidebis daaxBoebiT 15 mln
tona nivTierebaa moxvedrilli miwiszeda da
okeanur ekosistemebSi. pesticidebi did zians
ayeneben organizmebs da aqveiTeben bunebrivi
biocenozebis ganmrTe I obas.

sinTetikuradurad agtiur nivTierebebs
Seicaven sinTetikuriuri sarecxi saSualebebi.
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isini xvdebian zedapirull wyBebSi da sabol oo
JamSi ki OkeaneebSi.  sinTeturi  sarecxi
saSua B ebani Seicaven natriumis po B ifosfTatebs,
si B ikatebs da kidev sxva wy R is
organizmebisaTvis momwam Bav nivTierebebs.

mZime metalebs miekuTvnebian 1iseTi saxis
nivTierebebi, romBebic warmoadgenen togsikur
gamaWuWyianebe B nivTierebebs. mZime metallebi
gamoiyeneba sxvadasxva sawarmoebSi da
miuxedavad gamwmendi saSuallebebisa maTi
garkveu Bi nawi Bi xvdeba Camonaden wy BebSi. am
SenaerTebis didi nawili  oOkeaneSi  xvdeba
atmosfterodan da unda aRiIniSnos is garemoeba,
rom biocenozebisaTvis gansakuTrebiT saSiSia
vercx 1, tyvia da kadmiumi.

tegnogenuri warmoSobis radiagtiuri
nivTierebebis, ZiriTadad ki uranisa da
pRlutonis daSHis produqtebis okeaneSi didi
raodenobiT moxvedra daiwyo 1945 wBis Semdeg.
es dro emTxveva birTvu i i1araRis gamocdis da
atomuri mrewve Bobis ganviTarebis dasawyiss.
marto 1948-1962 wHBebSi Catarebulli 1iyo 450
atomuri bombis afeTgeba, romBis Sedegadac
atmosfteroSi aerozolebis saxiT gavrcellda
radiagtiuri mtveri. atmosferoSi arsebulli
radiagtiuri mtveri haeris masebTan erTad
gadaitaneba did manZi B ze da i1 Begeba maTi didi
naWi Bi iBegeba Cr. ganedis 45%sa da samxr.
ganedis 45%-s Soris. wyalgveSa xomalldebze

damontalJebu B 1 atomuri energetiku i
danadgarebi, agreTve aWuWyianeben okeanes, amas
emateba avariebis Sedegad gamoyoFfi l i

radiagtiuroba da aS.
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9. msof B 10 okeanis wy Bebis gaWuWyianebis
Tanamedrove mdgomareoba
uamravi egspediciis Catarebis safuZvell ze

miRebu I 1a daskvnebi msoflio okeanis
dabinZurebis Tanamedrove mdgomareobis Sesaxeb.
upirve les yov B isa dadgeni B i3, rom

daWuWyianeba mravalli komponentis mxriv iRebs
globalur xasiaTs. dadgeni Bia aseve ZiriTadi
cirkulaciuri sistenebis da SedarebiT
mdgradi zonebis roli gamaWuWyianebe B i
nivTierebebis gadanawi Bebasa da dagrovebaSi.
ase maga B iTad, go I Fstrimis da Cr.
at Bantikuri dinebis wylebi intensiurad
WuWyiandebian CrdiBoeT amerikis da evropis
sanapiroebTan, samagierod norvegiisa da
barenciis zRvebSi isini ganitvirTebian amrigad
arqtikulli raioni, zemoT dasaxe Bebull i
zRvebis CaTvhiT, warmoadgens mavne
nivTierebaTa akumu Bators.

Cven ganvixi BavT mxoBod zogieraTi mavne
komponentis ganawi B ebas.

navTobis naxSirwyallbadebiT gaWuWyianebis
raionebi Seesabameba Selfur wyBlebs, navTobis
gadazidvisa da intensiuri mimosvBlis raionebs.
am mxriv gansakuTrebiT aRsaniSnavia trasebi
ax B o aRmosavBleTidan da indoneziidan iaponiis
mimarTu BebiT. gaWuWyianebis maRali doniT
gamoirCeva iaponiisa da samxr. CineTis zRvebi,
wiTeBli zRva, sparseTis yure da kidev sxva
adgi Bebi. wyBis dinebebis saSuallebiT navTobi
da navTobprodugtebi gadaitaneba norvegiisa da
barenciis =zRvebSi. am produgtebis sIRrmiT
ganawi Bebas  Semdegi  saxe aqvs, navTobis
naxSirwya B badebis magsimaBuri koncentracia
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aRinSneba wyBis zeda +TenebSi, xoBlo 500 m-is
gqvemoT 1sini, rogorc wesi aRar gvxvdebian.

pesticidebis ganawi Beba msof B 10 oOkeaneSi
araTanabaria. am mxriv aRiniSneba gazrdili,
Semcirebuli da nulovani koncentraciis
zonebis monacvBeoba gazrdili koncentracilis
BokaBuri ubnebi aRiniSneba ara mxolod
daWuWyianebis wyaroebTan ganBagebull zonebSi,
aramed maTgan sakmaod daSorebull adgi lebSi,
rac atmosferulli gadatanisa da dinaniuri
mov Benebis Sedegia. pesticidebis Semadgenll oba
okeanis wyBebSi, rogorc wesi 0-dan 100 m
siRrmemde sakmaod erTgvarovania, xolo 500 m-
ze mcirdeba orjer.

sinTetikurad agtiur nivTierebaTa
ganawi BebaSi aRiniSneba gaWuWyianebis velebis
Bokalizacia Cr. amerikis, das. evropis da
afrikis Selfur zonebSi. Ria oOkeaneSi maTi
koncentracia mcirdeba, maTi TFizikur-gimiuri
Tvisebebis gamo umetesi raodenoba Tavs 1yris
wy B is zedapirul TenaSi. amave dros
nivTierebaTa mniSvne B ovani xsnadoba da
wy Bebis vertikaBluri moZraobebi xel's uwyoben
maT SeRwevas Rrma FenebSi.

togsikuri metall ebis ganawi B ebaSi
aRiniSneba maTi1 magsimumi Se B Fur raionebSi da
Sida zRvebSi, xoBo minimumi Ria okeaneSi.
gansakuTrebiT didi kontrastia tyviis da
cinkis ganawi BebaSi. tyviis didi koncentracia
aRiniSneba ball tiis zRvaSi, SedarebiT nakllebi
CrdiloeTis zRvaSi. cinkis koncentracia
gansakuTrebiT maRalia wynari okeanis Cr.das.
nawi BSi, xol o daball 1a sanxr. at BantikaSi.
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radiagtiuri gaWuWyianeba, mravall ricxovani
birTulli afeTgebis Sedegad, wynar okeaneSi
ufro maRallia, vidre atBantis oOkeaneSi.
gansakuTrebiT maRall i radiagtiuroba iyo
aRniSnul1 1954-58 ww-Si atomuri afeTqgebebis
dros. am dros dafigsirda Tevzebis didi
raodenobiT daRupva. Cr.aRm. at Bantikis
radiagtiurobaSi didi wilili Seaqvs
isBandiis zRvaSi didi britaneTis mier
CaSvebul narCenebs. vertikaBur ganawi BebaSi
maTi magsimumi aRiniSneba 100-700 m siRrmeze,
minimumi  zedapirull fenaSi, xolo 700 m-is
gqvemoT koncentracia swrafad mcirdeba fskeris
mimarTu BebiT.

10. sameurneo moRvaweobis gav B ena niadagebze

biosferos Semadgen B obaSi Sedis
BiTosferos zeda Tena, romlis sisgec
ramodenime metrs Seadgens. Swored am fenaSi, anu
niadagebSi aris moTavsebu i cocxali
organizmebis ZiriTadi masa

niadagebis cvlilBebebze gavBenas axdenen
sameurneo moRvaweobis 1seTi saxeobebi,
rogorebicaa urbanizacia, sasofB o sameurneo
samuSaoebi, wya l sacavebis Seqgmna, morwyva,
amnoSroba da sxva agromeBoraciulli samuSaoebi.
mok Bed ganvixi BOT es samuSaoebi.

1.  niadagis gaWuWyianeba atmosferodan.
niadagis gaWuWyianeba uSualod ukavSirdeba
atmosterull i haeris gaWuWyianebas, am
ukanaskne B is mdgomareoba Ki zemoT 1Iyo
ganxiBuli Cvens mier. ar gavimeorebT ra
monacemebs maTi bunebisa da Tvisebebis Sesaxeb,

23




mxoBlod CamovTvBiT, rom maT miekuTvnebian
bunebrivi da anTropogenuli warmoSobis iseTi
minarevebi, romBebic warmoiSvebian vulkanuri
mogmedebis, mTis ganebisa da niadagis gamoFitvis,
tyis xanZrebis, meteoritebis wvis, saThobis wvis,
birTvulli afeTqebebis Sedegad da aS. es
minarevebi haeris dinebaTa saSuallebiT
gadaitanebian did manZiBebze da  Semdeg
1 Begebian niadagebze.

2. sasoflo sameurneo samuSaoebi. am
samuSaoebidan gansakuTrebu ll yuradRebas
Ipyrobs pesticidebis gamoyeneba. pesticidebi
warmoadgenen xe Bovnurad Segmni nivTierebebs,
romBebic gamoiyenebian mcenareTa daavadebebTan
da mavneb BebTan sabrZoBvelBad. ekonomistebis
gamoangariSebiT, TiToeull1 sabWoTa maneTis
danaxar ji pesticidebze uzrunve Byofs
marcvBleulli kull turebidan daaxBoebiT 10 man,
xo B o tegnikuri kull turebidan _ 30 man mogebas.
amave dros eko B ogiuri gamokv B evebiT
dadgeni Bia, rom pesticidebi, anadgureben ra
mavneb Bebs, did zians ayeneben organzmebs da
bunebriv biocenozebs. soflis meurneobaSi ukve
didi xania dgas prob Bema mavneb BebTan brZzolis
qimiuri meTodebidan eko B ogiurad sufTa
bioBogiur meTodebze gadasv il isa

3. samelioracio RonisZiebebi. ukanasknel
wBebSt sull ufro TarTovdeba sameBioracio
RonisZiebaTa mocu B obebi, rac dakavSirebulia
axalt miwebis gamoyenebasTan. Samel i10oracio
RonisZiebebi, maT Soris morwyva da amoSroba,
mniSvne B ovan gav Benas axdenen niadagebis
bunebriv resursebze.
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amJamad muSavdeba xme BeTis saerTo
TfarTobis 1/3, xobo irwyveba mxo B od 4%. morwyva
moxmedebs  niadagis adiaciul da siTbur
baBlansze, cvBlis nmis ‘temperaturull reJims.
morwyvis dros xdeba marillebis gamotana
niadagebidan, rac gavBenas axdens mis qimiur
Sedgeni I obaze.

Waobebisa da daWaobebuli1 miwebis saerTo
farTobi Seadgens mTeBi1 xmeBeTis 5% maTi
amnoSroba  warmoadgens  bunebrivi pirobebis
mizandasaxu i gardagmnas adamianis
sakeTi BdReod. amoSrobis gavBena upirvelles
yovlisa gamoixateba mocemulli  teritoriis
wyBis balBansis SecvBaSi. kerZod icvleba
Camonadenis pirobebi, k B ebu l obs gruntis
wy Bebis done, 1icvleba produgtiulli tenis
maragis dinamika da aS. amave dros matull obs
niadagis  temperatura, rac xells uwyofs
mcenareTa siThoTi uzrunve ByoTas.

4, wyall sacavebis mSeneb B oba. miuxedavad
mTeBli rigi keTiBsasurveli efeqtebisa, rasac
axdens xe Bovnuri wya I sacavi mimdebare
teritoriaze, arsebobs azri imis Sesaxeb, rom
xe Bovnuri wyall sacavis Segmna uayofiT efeqtsac
1ZBeva. aseT efeqtTa ricxvs miekuTvneba zarali
(rasac vaxsenebT garemos, sarwyavi miwebis,
uZvelesi soflebis Tu tyeebis ganadgurebiT)

dakvirvebaTa safuzve l ze wya B sacavebis
eqsp Buataciis pirobebSi dadgeni Bi1a daWaibebis
procesebis gaZ b iereba, hidro B ogiuri

procesebis gardagmna, mwvane zonebis daRupva.

yove Bive es Tavismxriv gavBenas axdens
Tho da tenbrunvis cvlilebaze, rogorc
wya B sacavSi, i1se mimdebare teritoriaze.
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11. niadagebis radiagtiulli gaWuWyianeba

rogorc cnobi lia xeBlovnuri radiagtiulli
nivTierebani xvdebian biosferoSi, maT Soris
niadagebSi, birTvuli afeTqebebis, atomuri
danadgarebis avariebis da atomuri mrewve I obis
sawarmoTa narCenebis gziT. niadagebSi
radiagtiulli  daWuWyianebis done ramdenadme
SesamCnevi gaxda 1945 wHlidan, rac emTxveva
birTvulli 1araRis gamocdis periods. niadagebi,
iIseve rogorc atmosfero da hidrosfero,
SedarebiT nak I ebad binZurdeba atomuri
industriis narCenebiT.

dakvirvebaTa masa B ebis anallizi
gviCvenebs, rom radiagtiuri nivTierebebis
magsimaBuri koncentracia niadagebSi

aRiniSneba, rogorc Crdillo, 1ise samxreT
naxevarsferoebSi 40-50° ganedebSi. Abso Buturi
magsimumi  Cr. naxevarsferoSi 3-4-jer nmetia
vidre samxreTSi. Cr. ganedis 20-60° intervall Si,
sadac Tavmoyrilia msofBio mosaxBeobis 80%-
ze meti. niadagebis radiagtiulli daWuWyianeba
2-jer aRemateba mis saSuallo mniSvne B obas.
minimaBuri dabinZureba aRiniSneba ekvatorul
zolSi.

niadagi warmoadgens im garemos, romelic
radiagtiuri daSBis produqtebiT  kvebavs
mcenareull da cxoveBlur organizmebs. amitom
didi mniSvne Boba eniWeba mTel rig sakiTxebs,
rome I Taganac gansakuTrebiT aRsaniSnavia
Semdegi ori.
1. radio i1zotopebis sorbcia, anu unari maTi

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

radiagtiuri produqtebis niadagSi
sorbciis sakiTxs didi mniSvne Boba aqvs. is
damokidebu K 1a mraval Tfagtorze,
gansakuTrebiT Ki niadagis gqimiur da
minerall igiur Semadgen I obaze. Didi

mniSvne B iba aqvs radiagtiuri izotopebis
STanTgmisaTvis niadagis mJavianobis Xxarisxs,
amave dros gav Benas axdens niadagis
meganikuri Semadgen B oba da sxva.
radioizotopebis niadagSi migraciis
aRniSnu i Tvisebebis garda efeqti
damokidebul1a meteoroBogiur pirobebze,
nalegebis raodenobaze da aS. magaBliTad
dadgeni B ia, rom niadagis zedapirze
moxvedrili stronciumi SesaZBloa wvimis
Sedegad gamorecxil ignas niadagidan. amave
dros misi gadaadgi Beba niadagis ufro Rrma
TenebSi  pirdapir proporciullia nalegebis
raodenobisa. dadgeni Bia agreTve, rom es
procesi Zallze xangrZBivia da stronciumi 15
sm siRrmeze SesaZzll oa gaiJonos mxo B od mcire
raodenobiT, Tanac ramodenime w B is Semdeg.
zogierT  SemTxvevaSit, mag. qviSasi,
romeBic xasiaTdeba kargi TFTiltraciuli
TvisebebiT, Tavsxmas swrafad Caaqvs
stronciumi niadagis SiRrmeSi. Sxva
SemTxvevaSi ki rodesac niadags susti
Tilltraciuli Tvisebebi gaalnia, mTeli
stronciumis koncentrireba xdeba mxilid
zeda TenebSi. HBiteraturulli monacemebis
Tanaxmad mTeli stronciumis 80%
moTavsebu B i1a niadagebis zeda 5 sm-ian FenaSi.
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12.zedapriul1 wy Bebis dacva
gaWuWyianebisagan

zedapirulli wyBebis dacvis sxvadasxva

RonisZiebaa cnobili, ganvixiloT zogierTi
maTgani.
1. wyBebis dacvis sainJinro meTodebi. wyBebis
dacvis sainJinro meTodebi Seicaven Camonadeni
wy Bebis gasufTavebis meTodebis SemuSavebas da
warmoebis tegqnoBogiis srullyofas, romelic
Seamcirebs an mT HBianad aRmofxvris wylis
obiegtebis daWuWyianebas.

Camonadenti wy B ebis gasufTavebis
Tanamedrove meTodebi SeiZBleba daiyos or
jJgufad: xeBovnur  pirobebSi gasufTavebis
meTodebi da bunebriv pirobebSi gasufTavebis
meTodebi.

pirvel  SemTxvevaSi wyBis gasufTaveba
xorcie bl deba speciaBlurad Segmni B nagebobebis,
danadgarebi gamoyenebiT. am SemTxvevaSi
ganasxvaveben gasufTavebis 4 ZiriTad saxeobas:
meganikurs, gqimiurs, Tizikur-gimiurs da
biogimiurs.

meganikuri gasufTaveba gamoiyeneba
Camonadeni wy Bebidan organulli da araorganulli
nivTierebebis msxvil dispersiulli da gauxsnadi
minarevebis amosaRebad il traciis an sxva gziT.
amisaTvis gamoiyeneba sxvadasxva konstrugciebi.

gimiuri da TFizikur-gimiuri gasufTaveba
gamoiyeneba Camonadeni wyBebidan araorganuli
da organuli nivTierebebis wvrill dispersiulli
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da gaxsnadi minarevebis amosaRebad biogimiuri,
Tizikuri da gimiuri meTodebis saSuallebiT.
biogimiuri gasufTaveba gamoiyeneba im
SemTxvevaSi, rodesac Camonadeni wy Bebidan ukve
amoRebu B1a msxvill dispersiulli minarevebi. es
meTodi emyareba mikroorganizmebis zogierTi
saxeobis unars sakvebad gamoiyenon Camonaden
wy BebSt  arsebuli nivTierebani _ organuli
mJavebi, ci Bebi, naxSirbadebi da aS.
biogimiuri gasufTavebis meTodi SeiZleba
gamoyenebu B ignas, rogorc bunebriv (boBogiur
Ti ltrebSi), ise xe Bovnur pirobebSi (mindvrebze,
arxebSi da aS.).
2. same B ioracio samuSaoebi xelBs uwyoben wylRis
resursebis dacvas gaWuWyiranebisagan.
ganasxvaveben tyis, agrotegnikur da
hidrotegnikur samuSaoebs.
satyeo meBioracia gulisxmobs xeebis
dargvas mdinareTa auzebis zemo da Sua wy BebSi,
rac amcirebs zedapirull Camonadens da asustebs
wy B 1S eroziis procesebs.
agrotegnikuri me B ioracia moicavs
niadagis wy Bis da sahaero reJimis regullirebas
sasof B o-sameurneo ku B turebis mosayvanad, maT
Soris niadagis dacvas sakveb nivTierebaTa
gamorecxvisagan.
kompBegsuri sameBioracio samuSaoebis
Catareba uzrunvelyofs Dbunebrivi wylebis
daWuWyianebis arsebiT Sesustebas.
3. bunebrivi wyBlebis TviTgawmendis procesebi.
gauwmendavi da nawiBobrivad gawmendi i
Camonadenti wy B ebi, xvdebian ra wy R is
obieqtebSi, twveven maTi Fizikuri Tvisebebis da
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gimiuri SemadgenBobis cvlillebebs, cvlian
wy B 1s xarisxs, aWuWyianeben mas.

gaWuWyianebu B 1 wy Bis obieqtebSi
mimdinareoben rTulll1 procesebi mdinaris, tbis
an wya l sacavis bunebivi mdgomareobis
aRsadgenad. hidrodinamikuri, biogimiuri,
gimiuri da TFizikuri procesebis erTobliobas,
romBebic ganapi robeben nivTierebebis

koncentraciis Semciebas, uwodeben wylis
masebis TviTgawmendas. imisda mixedviT, Tu

romel i nivTierebani da ra Tazur
mdgomareobaSi xvdebian wya I satevebSi,
TviTgawmendis procesSi Warbobs

hidrodinamikuri, gimiuri an biologiuri
procesis roli, mag. Tu Camonaden wy BebSi
Warbobs msxvil dispersiulli nivTierebani,
TviTgawmendis procesSi arsebiTi roli
miekuTvneba TFskerze dalleqvis procesebs, e.l.
Tizikur da hidrodinamikur procesebs.

unda aRiIniSnos, rom bunebrivi wyBlebis
TviTgawmendis procesi imdenad rTullia, rom
jJerkidev ar aris srullyofilad SeswavBili
misi  yvela detali, amasTan dakavSirebiT
gaWuWyianebis da TviTgawmendis procesebis
Seswav I isas gamoyofen Semdeg ZiriTad
mimar Tu B ebebs.

1. Serevis procesebis Seswav 1 a
hidro B ogiuri da hidrodinamikuri
Tfaqtorebis cva l ebadibis
gaTval iswinebiT.

2. wylis Xarisxis damokidebu B ebis
dadgena  Camonadenis  hidroBRogiuri
reJimisa da gamoTvRiITI

maxasiaTeb B ebisan damokidebiT.
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3. gamaWuWyianebe Bi nivTierebebis qimiuri

da Tizikur - qimiuri gardagmnebis
Secvlla
4. gamaWuWyianebe il nivTierebaTa

transformaciis biogimiuri procesebis
gamokv B eva.

13. zRvis garemos dacva gemebis
eqsp Buataciis dros

zRvis garemos gaWuWyianebis wyaroebs
gemebis eqsp Buataciis dros warmoqdgens
energetiku i1 danadgarebis mier gamomuSavebu i
airebi, saTbobis da zeTis narCenebi, reagtorull i
danadgarebis gamonabo Bqvebi, sayofacxovrebo
Camonadeni wy Bebi, yove Imxrivi sayofacxovrebo
da samrewve BOo nagavi. am SemTxvevaSi gaemos
dacvis amocana mdgomareobs imaSi, rom ar
davuSvaT gaWuWyianebis kritikuli done.

gamonabo Bqvi airebisagan zRvis garemos
gasufTavebisa da neitrall izaciisaTvis
gamoiyeneba Semdegi meTodebi:
1. katalBlizuri neitralizatorebi. maT, rogorc
wesi amontadeben gamomSveb ko B eqtorebSi.
neitrall izatoebis mogmedeba emyareba arasruli
wvis produgtebis uall o Jangvas.
2. aa B ebadi neitrall izatorebi. isini
warmoadgenen speciallur kameras sadac xdeba
gamomuSavebu 1 airebis srulli wva 700-850°-is
pirobebSi.
3. kombinirebuli sistemebi. am SemTxvevaSi
gamoiyeneba neitrallizaciis sxvadasxva xerxi.
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gemidan Camonadenti wy Bebis
neitrallizaciisaTvis gamoiyeneba sami ZiriTadi
meTodi:

1. biolRogiuri, romelic emyareba
narCenebis biogimiur Jangvas.

2.  Fizikuri- Seicavs filltracias, dallegvas
da aS.

3. FTizikur-gimiuri, uzrullvellyofs wvril
dispersiulli  nawi Bakebi koagu Bacias,
adsorbaciad da Jangvas.

navTobis produqgtebis mosaci Beblad

Camonadeni  wy Bebisagan gamoiyeneba gawmendis
uxeSt da zusti sistemebi. uxeSi gawmenda
gu B isxmobs navTobproduqtebis msxvi
dispersiulli nawi Bakebisagan ganTavisuf lebas,
xo B o zusti _ danarCeni nawi B akebisagan.

14mniSvne B ovani saerTaSoriso SeTanxmebebi
zRvis garemos dacvis dargSi

zRvis garemos dacvis prob B emebis
warmatebiT gadawyveta SesaZllebellia mxolod
yove Imxrivi saerTaSoriso TanamSrom B obis
saftuzve l ze. s iTvall iswinebs yve B a
saxe Imwifos, maT Soris did da pataras,
ganviTarebulis da ganviTarebadis, zRvispira da
maTi, visa car aqvs gasasvleli zRvaze, agtiur
monawi B eobas.

pirvel i saerTaSoriso SeTanxmeba
saxe ImwifoTa Soris msoFBi1o oOkeanis dacvis
Sesaxeb navTobisa da sxva saSiSi  mavne
nivTierebebisagan dadebuli igna BondodSi 1954
we B s.am konvenciam gansazRvra navTobis daRvris
akrZzalulli  zonebi-CrdiBoeTis da baltiis
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zRvebi, 1969 wells maT daemata Savi da azovis
zRvebi, xoBlo Semdeg -mTelBli msofBio oOkeanes
akvatoria.

1972 wells aseve BondonSi 80 saxe Bmwifos
monawi BeobiT SemuSavda konvevcia , romlis
danarTic Seicavda “Sav sias”-im nivTierebaTa
nusxas, romel Ta CaSvebac okeaneSi ikrzZalleboda
maT  miekuTvneba qgqBororganulli  SenaerTebi,
vercxBis wyall1 da misi SenaerTebi, kadmiumi da
misi SenaerTebi, navTobi da navTobproduqtebi da
SXV.

1973 wells I ondonSi Catarebu ll
konferenciaze miiRes axall1 axal1 saerTaSoriso
konvencia, romBis Tanaxmadac narCenebis CaSveba
dasaSvebia  aranak Beb 12 miBis manZi I ze
napiridan aranak B eb 25 m siRrmeze.
gansakuTrebu l raionebSi, maT Soris Sav zRvaSi
aikrzala narCenebis yove Bgvari CaSveba.

anall ogiuri saerTaSoriso  SeTanxmebebi
daido ZzRvis garemos radiagtiuri da
bagteriaBluri gaWuWyianebisagan dacvis dargsSi.

pirvel i mrava Bmxrivi saerTaSoriso
SeTanxmeba zRvis radiagtiuri gaWuWyianebasTan
dakavSirebiT aris Jenevis 1958 wl is konvencia.

1963 we s moskovSi daido saerTaSoriso
xe B Sekrulleba birTvulli ilaraRis gamocdis
Sesaxeb atmosferoSi, kosmosur sivrcesa da
wya B Si. amis Sedegad, dawyebulli 1964 wHlidan
aRiniSneba dadamiwaze radiawtiurobis mkveTri
dagveiTeba.

mniSvne Bovani  saerTaSoriso aqti iyo
gaerTianebuli erebis organizaciis generalluri
asamb Beis 25-e sesiaze(1970w) miRebu B 1
xe B Sekru Beba oOkeaneebisa da zRvebis Tskerze
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birTvuli da masobrivi ganadgurebis sxva
1araRis gan B agebis akrZallvis Sesaxeb.

1971 wells imave gaerTianecbulli erebis
organizaciis generallurma asambBeam miiRO
konvencia bagterio B ogiuri da togsikuri
1araRis damuSavebis, warmoebis da Senaxvis
Sesaxeb.

1982 wells Catarda gaerTianebulli erebis
organizaciis me-3 konferencia masSi monawi Beoba
mitRo 156 saxe Bmwifom konferenciam miiRo axal i
konvevcia sazRvao samarTBis  Sesaxeb. am
konvevciis Tanaxmad is saxe Bmwifoebi, romell Ta
iurisdiqciis qveS imyofeba wyBebi valdebullni
arian miitRon zomebi, raTa gaWuWyianeba ar
gavrceldes maTi suverenulli ufHBebebis qveS
myofi raionebis gareT.

msofF B 10 okeaneSi dadgeni Bia 200-mi Biani
ekonomikuri zona sanapiro  saxe Bmwifoebis
ekonomikuri interesebis dacvis mizniT. am
zonaSi saxe Bmwifos miniWebu B 1 agvs suverenulli
uft Bebebi bunebrivi resursebis Ziebis, mopovebisa
da damuSavebisaTvis. amave dros ekonomikuri
zonaSi yvela sxva saxe@mwifos ufBeba eZlBeva
gaataros Tavisi wy B is da saaviacio transporti.

15.niadagis radioagtiur gaWuWyianebasTan
brZzo b is meTodebi

niadagis raioagtiur gaWuWyianebasTan
brZolis meTodebs Soris yveBlaze aRsaniSnavia 3
_ qimiuri, eleqgtrulli da bioBogiuri meTodebi.

brZzolis qimiur meTods safuZvBad udevs
radioagtiuri produqtebis sorbciulli Tvisebebi.
kerZod, am SemTxvevaSi niadagis gasufTaveba
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xdeba Sesabamisi  xsnarebiT misi  garecxvis
Sedegad. am dros radoizotopebi niadagis
saxnavi TFenidan xeBovnurad transportirdebian
ufro Rrma TenebSi. savelle cdebis pirobebSi
ganrecxi nivTierebebis rolSi gamoiyeneboda
qloristulli kalciumis, gRlorisTulli natriunmis,
qRloristulli rkinis, gogirdis da mariBmJavas
koncentrirebulli xsnarebi. aRsaniSnavia, rom
recxvis meTodi zogierTi radioizotopisaTvis
gamodga araperspeqtiull i, amitom aseT
SemTxvevaSi  SeiZBeba vilaparakoT —mxolod
nawi Bobrivi desorbciis Sesaxeb.

savsebiT efeqturi gamodga niadagis
e leqtrodezagtivaciis meTodi, am SemTxvevaSi
xdeba niadagis eleqtrulli gasufTaveba
radioagtiuri gaWuWyianebisagan. meTods
safuZzvBlad udevs 1onebis elleqgtro gadatanis
procesi, anu eleqtrulli vells mogmedebiT
1onebis difuziis procesi. an meTodis arsebiTi
nak B 1a procesis nak Bebi siCgare.

aRsaniSnavia niadagis gasufTavebis
bioRogiuri meTodi, radioaqtiurad
gaWuWyianebu B niadagze Tesaven iseT mcenareebs,
romBebic TesvTa sistenis saSuallebiT
intensiurad STanTgaven radioaqtiur

nivTierebebs da amiT asufTaveben niadags.
SemdgomSi  am mcenareTagan miRebull mosavalls
wvaven, xolBo niadagi ukve  momzadebu I ia
sasof B o-sameurneo ku B turebis dasaTesad.
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