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Sesavali 
 

msoflioSi bolo dros aRiniSneba SeSfoTeba at-
mosferuli haeris dabinZurebis maRali donis gamo. at-
mosferuli haeris da mosaxleobis janmrTelobis mdgo-
mareobaze negatiur zegavlenas axdens transportis, 
energetikis, mrewvelobisa da soflis meurneobis seqto-
rebi.M msoflios mraval qveyanaSi maRali xarisxiT da-
binZurebuli atmosferuli haeri mosaxleobis avadobis, 
invalidobisa da sikvdilianobis potenciuri risk-faqto-
ri gaxda. erT adamianze evropaSi saSualod modis 36 kg 
myari Sewonili nawilakebi, xolo azotis (IV) oqsidis 
potenciuri zemoqmedebis qveS imyofeba evropis mosaxle-
obis 25%.  

saqarTvelos teritoriaze sxvadasxva saxis samrew-
velo sawarmoebis araracionaluri ganlageba, paralelu-
rad gzis safarisa da satransporto magistralebis ara-
damakmayofilebeli teqnikuri mdgomareoba, dabali xa-
risxis sawvavis gamoyeneba, dasaxlebul adgilebSi tran-
sportis mWidro nakadebi ganapirobeben mavne nivTierebe-
biT atmosferuli haerisa da mosaxleobis janmrTelobis 
mdgomareobaze arasasurvel zegavlenas. 

saqarTvelo warmoadgens satransporto derefans ev-
ropisa da aziis qveynebs Soris, strategiulad  mniSvne-
lovani geografiuli mdebareobis gamo. saqarTvelos  te-
ritoria uZvelesi droidan iyo gamoyenebuli savaWro-sa-
mimosvlo gzebisaTvis. Aaq gadioda indo-CineTidan Savi 
zRvisken mimavali saerTaSoriso mniSvnelobis saxmele-
To-sazRvao e.w. ,,abreSumis didi gza” (transkontinenturi 
savaWro gza), romelic CineTs xmelTaSua da Savi zRvebis 
auzis qveynebTan akavSirebda. am gziT vaWrobas dasabami 
mieca Zv. welTaRricxviT me-2 saukuneSi. abreSumis didma 
gzam mniSvneloba dakarga XVII saukunis miwuruls, rode-
sac sabolood iqna aTvisebuli saokeane gza amerikis Se-
movliT. amJamad, abreSumis gzas didi ekonomikuri da po-
litikuri mniSvneloba aqvs evropa _ aziis qveynebisaTvis 
da gansakuTrebiT saqarTvelosTvis.  



4 

  

qveynis socialur-ekonomikuri ganviTareba saWiro-
ebs satransporto momsaxurebis moTxovnebis gazrdas.M 
mis gareSe SeuZlebelia ekonomikis romelime dargis 
funqcionireba. saqarTveloSi sabazro ekonomikis ganvi-
Tarebis Tanamedrove etapze transporti ZiriTad rols 
TamaSobs qveynis ekonomikuri zrdisa da socialuri gan-
viTarebis uzrunvelyofaSi. amJamad, turistebisa da 
mgzavrTa gadayvanebi msoflioSi mniSvnelovnad daaxloe-
bulia da satransporto saxeebis mixedviT 40%-ze meti 
modis saavtomobilo transportze, 45%-mde  sahaero 
transportze, sarkinigzoze 7% da sazRvao transportze 
_ 8%.G gamoyenebuli satransporto saxeebidan yvelaze 
ufro optimaluri variantia _ rkinigzis transporti.  

saqarTvelos rkinigza Savi da kaspiis zRvebis dama-
kavSirebeli arteriaa, romelic umoklesi manZiliT akav-
Sirebs evropas centralur aziasTan, CrdiloeTs _ sam-
xreTTan. Savi zRvis kaspiis zRvasTan sarkinigzo xaziT 
dakavSirebis idea, jer kidev me-19 saukunis 30-ian wlebSi 
Caisaxa. 1965 wels foTSi daiwyo rkinigzis pirveli mo-
nakveTis samSeneblo samuSaoebi. 1871 wels gaixsna sarki-
nigzo moZraoba foTi-yvirilas  da zestafonis monakveT-
ze, xolo 1872 wlis 10 oqtombers pirveli matarebeli Ca-
vida q. TbilisSi. es TariRi iTvleba saqarTvelos rki-
nigzis ,,dabadebis dRed”. saqarTvelos rkinigza Cveni 
qveynis maRalganviTarebuli, strategiuli dargia da 
did rols asrulebs saqarTvelos ekonomikis winsvlasa 
da ganviTarebis saqmeSi. gadayvanis etapis efeqtianoba 
ganisazRvreba teqnikuri progresiT. magaliTad, or-
Tqlmavlis gamogonebam da XIX saukuneSi rkinigzis mSe-
neblobam kacobriobas udidesi stimuli misca. transpor-
tis calkeuli saxeebisa da masiuri turizmis ganviTarebi-
saTvis rkinigzis saSualebiT pirvelad gaxda SesaZlebeli 
dabal fasad adamianebis masiuri da swrafi gadaadgileba. 
dRes civilizebulma qveynebma Seqmnes Cqarosnuli matareb-
lebi (siCqare 360 km sT-Si), romlebic zogierTi mimarTu-
lebiT garkveul konkurencias aviaciasac uweven. turizmis 
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ganviTarebamde Ppirveli asi weli sarkinigzo da sazRvao 
saSualebebs emyareboda. 
   XX saukunis Sua periodSi teqnikurma progresma Se-
saZlebeli gaxada sahaero gadayvanebi ganxorcielebuli-
yo Tanamedrove avialainerebiT, romlebic 300 mgzavrs 
itevs da damatebiTi gamarTvis gareSe axorcieleben fre-
nas 12000 km-s.  

qveynis socialur-ekonomikuri ganviTareba saWiro-
ebs satransporto momsaxurebis moTxovnebis gazrdas. 
transportis ekologiuri usafrTxoebis problema warmo-
adgens qveynis ekologiuri usafrTxoebis Semadgenel na-
wils. Aam problemis mniSvneloba da simZafre yovelwli-
urad izrdeba. satransporto saSualebebis gamonabol-
qvebSi arsebuli mavne nivTierebebi qmnian mosaxleobis 
janmrTelobis dacvis problemas.  

civilizebuli samyaros kanonSemomqmedTa brZola 
mimarTulia garemos gabinZurebis SezRudvaze, gamona-
bolqvSi mavne nivTierebebis warmomqmnelebis mimarT da-
muSavebulia mravali normatiuli aqti, romlebiTac reg-
lamentirebulia mavne nivTierebebi _ naxSirbadis (II) oq-
sidi, naxSirbadis (IV) oqsidi, azotis oqsidebi da dauw-
veli naxSirwyalbadebi. gamonabolqvSi mavne nivTierebe-
bis Semcireba moiTxovs specialuri RonisZiebebis gata-
rebas, rogorc sakanonmdeblo, teqnikur-organizaciul, 
samecniero-kvleviT, ise specialistTa momzadebis mimar-
TulebiT.  
   qveynis sruli ekonomikuri da socialuri ganviTare-
bis aucilebeli moTxovnaa satransporto infrastruqtu-
ris gaumjobeseba. am amocanis Sesasruleblad evrokavSi-
ri aqtiuradaa CarTuli saqarTveloSi satransporto qse-
lebis (aviaciis, rkinigzis, da sxva transportis) ganviTa-
rebaSi. transportTan dakavSirebuli yvelaze ufro didi 
iniciativa, romelsac evrokavSiri axorcielebs aris 
trasekas programa. traseka farTomasStabiani regionuli 
proeqtia, romlis mizania Savi zRvis, kavkasiis da cen-
traluri aziis regionebis politikuri da ekonomikuri 
ganviTareba saerTaSoriso satransporto saSualebebis 
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gaumjobesebis mizniT. evrokavSirsa da saqarTvelos So-
ris mimdinareobs molaparakebebi saerTo saaviacio siv-
rcis Seqmnaze. procesis mxardaWerisaTvis mniSvnelovania 
saqarTvelos normebis, kanonmdeblobis da standartebis 
harmonizeba evrokavSiris normebTan, kanonmdeblobasa da 
standartebTan. saqarTvelo aris samizne qveyana evrokav-
Siris trasekas farglebSi mimdinare samoqalaqo aviaciis 
usafrTxoebis proeqtisa.  

rkinigza mniSvnelovan rols TamaSobs saqarTvelos 
satransporto sistemaSi. evrokavSirma daafinansa rkinig-
zis reabilitaciis proeqti Tbilissa da erevans Soris. 
es proeqti umniSvnelovanesia somxeTisTvis, romelic 
mTlianad xmeleTiTaa SemosazRvruli. evrokavSirma dax-
mareba gauwia am proeqts kvlevis Catarebis saSualebiT, 
raTa dadgeniliyo am sarkinigzo xazis reabilitaciis 
mniSvneloba. evrokavSiri gegmavs wvlilis Setanas same-
zoblos sainvesticio meqanizmis saSualebiT Tbilisis 
rkinigzis SemovliTi gzis dafinansebaSi garemoze zegav-
lenis Semcirebis mizniT. sazRvao proeqti, romelic ase-
ve trasekas farglebSi finansdeba, iTvaliswinebs baTu-
mis da foTis sazRvao portebis gamtarianobis zrdas. ev-
rokavSiris mxardaWeriT mimdinare sxva mniSvnelovani re-
gionuli iniciativebi satransporto seqtorSi, romlebic 
saqarTvelozec vrceldeba, aris saerTaSoriso logisti-
kuri centrebis proeqti da satransporto seqtorSi po-
tencialis zrdis da treningis mxardaWeris proeqti.  

mTavrobis erT-erTi prioritetia saqarTvelos, ro-
gorc satranzito qveynis konkurentunarianobis amaRleba 
aRmosavleT-dasavleTis satransporto derefnis reabi-
litaciis gziT. Aamave proeqtis farglebSi moxdeba mar-
Srutis modernizeba sarfSi TurqeTis sazRvridan Aazer-
baijanis sazRvramde, e.w. “wiTeli xidis” sasazRvro-gam-
Sveb punqtamde.  
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ekologia, rogorc mecniereba 
 
1866 wels germanelma mecnierma e. Hhekelma Tavis 

fundamentur naSromSi ,,organizmis saerTo morfolo-

gia”@pirvelad Semoitana termini ,,ekologia’’ im mecniere-
bis aRsaniSnavad, romlis Seswavlis sagans warmoadgens 
urTierTqmedeba cocxal biologiur organizmebs Soris 
da maTi kavSiri garemosTan. ekologia berZnuli sityvaa 
da niSnavs saxls, sacxovrebels, adgilmdebareobas. eko-
logia aris sagani organizmebisa  da garemos  urTier-
Tdamokidebulebis Sesaxeb, anu organizmTa qcevis Sesa-
xeb maT ,,sakuTar saxlSi”. ekologia aris mecniereba, ro-
melic mimarTulia cocxal arsebaTa ganTavsebis da gana-
wilebis, maT garemomcvel samyarosTan urTierTobis da 
wonasworobis pirobebis Secnobisaken. 

Tanamedrove sazogadoebis winaSe dgas amocana ara 
marto SeinarCunos bunebis simdidre da produqtiuloba 
racionaluri gamoyenebis safuZvelze, aramed Tavidan ai-
cilos adamianis CareviT gamowveuli Sedegebi momavalSi. 
amisaTvis aucilebelia bunebaSi mudmivad mimdinare mra-
valricxovan procesTa yovelmxrivi Seswavla da anali-
zi, rasac safuZveli Cauyara biosferos Sesaxeb moZRvre-
bam. termini ,,biosfero” SemoiRo e. ziusma XIX saukunis 
70-ian wlebSi, xolo vernadskim masSi axali Sinaarsi Ca-
do. dedamiwis zedapirs v. vernadski ganixilavda rogorc 
Tavisebur garss, romlis ganviTarebas mniSvnelovnad 
gansazRvravs cocxal organizmTa cxovelmoqmedeba. ver-
nadski biosferos ganixilavs ara rogorc cocxal orga-
nizmTa martiv erTobliobas, aramed Termodinamikur 
cocxal sivrces, sadac xorcieldeba yvela cocxali ar-
sebis mudmivi urTierTqmedeba garemos araorganul piro-
bebTan.  biosfero moicavs yovelive cocxals, dedamiwis 
im garemomcvel samyaros, sadac cocxali nivTiereba moq-
medebs rogorc geologiuri Zala, romlis saSualebiTac 
xdeba dedamiwis saxis formireba. AamiT ganisazRvreba bi-
osferos sazRvrebic. isini moicaven hidrosferos, e.i. 



8 

  

wylis fenas (12 km-is siRrmemde) da atmosferos qveda fe-
nas (15 km simaRlemde).  
   biosferos dinamikuri wonasworobisa da mdgradobis 
safuZvels warmoadgens nivTierebaTa wrebrunva da ener-
giis gardaqmna. calkeuli cikluri procesebi warmoad-
gens nivTierebis cvlilebis Tanmimdevrul rigs, rome-
lic monacvleobs wonasworobis droebiTi mdgomareobiT. 
rogorc ki gamova nivTiereba mocemuli sistemidan, sadac 
wonasworobaSi imyofeboda, igi ganicdis Tanmimdevrul 
cvlilebebs manam, sanam nawilobriv ar daubrundeba saw-
yis mdgomareobas. Kkargadaa cnobili dedamiwaze wylis, 
Jangbadis, naxSirbadis, azotis, mineralur nivTierebaTa 
mimoqcevis globaluri procesebi. 
   sicocxlis warmoSobamde dedamiwaze moqmedebda mxo-
lod abioturi (aracocxali bunebis) faqtorebi. Ddedami-
waze sicocxlis warmoSobis momentidan abiotur faqto-
rebs daemata bioturi (cocxali bunebis) faqtorebi, xo-
lo adamianis gaCenidan _ anTropogenuri faqtorebi, rac 
gamoiwvia biosferoSi mimdinare procesebSi adamianis Ca-
revam.  
    biosferos warmoSobis istoriaSi gadamwyveti roli 
Seasrula dedamiwaze avtotrofuli mcenareebis gaCenam. 
Ees organizmTa erTaderTi jgufia, romelsac SeuZlia 
mineraluri nivTierebisgan organuli nivTierebis sinTe-
zi. qlorofilSemcveli mcenareebi iReben mzis sxivebis 
energias da mas fotosinTezis ganxorcielebisaTvis iye-
neben. xmeleTis mcenareebi organuli nivTierebis Sesaq-
mnelad iyeneben haeris naxSirorJangs, wyals, mineralur 
nivTierebebs. Aam dros warmoiqmneba energiiT mdidari 
organuli nivTierebebi _ cocxali samyaros arsebobisa 
da ganviTarebis pirvelsawyisi.  v. vernadskim aCvena, rom 
fotosinTezis gamo icvleba dedamiwis mTeli iersaxe. 
fotosinTezis Sedegad xmeleTze yovelwliurad iqmneba 
5.1010 tona mcenareuli biomasa. zRvebsa da okeaneebSi fo-
tosinTezis Sedegad xmeleTTan SedarebiT 5-6-jer ufro 
meti organuli masa warmoiqmneba. swored mcenareTa wya-
lobiT daiwyo dedamiwaze sicocxlis sxvadasxva formam 
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ganviTareba da cocxal da aracocxal bunebas Soris 
nivTierebisa da energiis aqtiuri cvla.  

Tanamedrove biosfero warmoadgens cocxali da 
aracocxali bunebis xangrZlivi evoluciuri procesis 
Sedegs, sadac monawileobs adamianic. Mmecnierul-teqni-
kur progresTan dakavSirebiT adamianis gavlena bunebaze 
sul ufro da ufro gaizarda. v. vernadskis ganmartebiT, 
dedamiwis biosfero gardaiqmna noosferod _ gonebis 
sferod. noosferoSi igi gulisxmobda dedamiwis materia-
lur garss, romelic Seicvala bunebaze adamianis zemoq-
medebis Sedegad. misi azriT, noosfero Cvens planetaze 
axali geologiuri movlenaa da igi bunebrivi procesebis 
mTavari mamoZravebeli Zalaa.  

ekologiuri kvlevis mniSvnelovani sferoa abiotu-
ri garemos zemoqmedeba organizmebze. abioturi faqtore-
bi iyofa qimiur (atmosferuli haeris, zRvebisa da mtkna-
ri wylebis, niadagebis Sedgeniloba) da fizikur (haerisa 
da wylis temperatura, atmosferuli wneva, qarebi, dine-
ba, radioaqtiuri foni) faqtorebad. TiToeul maTgans 
garkveuli wvlili Seaqvs ekologiuri wonasworobis Se-
narCunebaSi.  

abioturi da bioturi faqtorebis yovelmxrivi Ses-
wavlis da analizis Sedegad SesaZlebelia mosalodneli 
ekologiuri katastrofebis winaswari prognozireba. Aam 
uaRresad sasicocxlo ekologiuri problemebis gadaw-
yvetaSi efeqturad xdeba qimiis, biologiis da aseve bio-
teqnologiis miRwevaTa gamoyeneba-danergva. bioteqnolo-
gia miznad isaxavs qimiuri, agraruli da samrewvelo teq-
nologiebis danergvis Sedegad warmoqmnili toqsikante-
bisa da ganaxlebadi sasoflo-sameurneo narCenebis ze-
moqmedebisagan ekologiuri balansis dacvas, produqte-
bis masiuri warmoebis mcirenarCeniani da araenergoteva-
di teqnologiebis damuSavebas, aratradiciuli xerxebiT 
organuli narCenebidan energiis warmoebas, wyalsacavebi-
sa da niadagebis ekologiuri mdgomareobis gaumjobese-
bas, adamianisa da cxovelebisaTvis ekologiurad sufTa 
sakvebis warmoebas. 
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ekologiis ZiriTad cnebas ekosistema warmoadgens. 
ekosistema aris bunebrivi an bunebriv-anTropogenuri 
kompleqsi, romelic funqciurad mTliania da cocxali 
organizmebiTa da maTi binadrobis garemoTia Seqmnili. 
arCeven ekosistemis sxvadasxva doneebs: mikroekosiste-
mebs (mcire zomis wyalsatevebs, guburebs da wylis wveT-
sac ki, romelSic cocxali organizmebi binadroben); me-
zoekosistemebs (tyes, mdelos, mdinares, wyalsacavs); mak-
roekosistemebs (okeanes, kontinents, bunebriv zonebs).  
adamiani da adamianTa modgma  emorCileba ekosistemis ka-
nonebs. ekosistemis specifika ganisazRvreba ara marto 
misTvis damaxasiaTebeli fizikuri da biologiuri faq-
torebiT, igi yalibdeba sxva, Tvisebrivad axali socia-
lur-ekonomikuri pirobebiT. gansakuTrebiT mwvave prob-
lemebi adamiansa da mis bunebriv garemos Soris urTier-
TobaTa sferoSi warmoiSva mecnierul-teqnikur revolu-
ciasTan dakavSirebiT. Aamitom, Tanamedrove ekologiis 
winaSe rTuli da mniSvnelovani amocana dgas: biosferos 
ganviTarebis kanonebis Seswavla, meurneobis kompleqsuri 
ganviTarebis sistemebis damuSaveba (mrewvelobisa da op-
timaluri bunebrivi garemos interesebis SeTavsebiT).  

ekologiis kardinalur problemaTa gadaWra mWid-
rodaa dakavSirebuli ekonomikis ganviTarebis umniSvne-
lovanesi amocanebis ganxorcielebasTan, kacobriobis sa-
arsebo pirobebis gaumjobesebasTan da atmosferos dac-
vasTan. Ees problemebia:  
1. garemosTan adaptacia _ moicavs mraval aqtualur sa-

kiTxs, maT Soris Sigasaxeobrivi dajgufebebisa da 
mravalsaxeobrivi gaerTianebebis Semgueblobis vari-
rebas da adaptaciur reaqciebs. Tanamedrove pirobeb-
Si sicivesTan, gvalvasTan, uwonobasTan (kosmosis aT-
visebasTan dakavSirebiT) da a. S. adaptaciis pirobebis 
Seswavlas. 

2. populaciaTa raodenobis regulacia. dRes mniSvnelo-
van problemas warmoadgens tyisa da sasoflo-sameur-
neo kulturebis mavnebelTa, adamianisa da cxovelTa 
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daavadebaTa gadamtanebis raodenobis dinamikis mar-
Tvis RonisZiebaTa SemuSaveba. 

3. produqciuli procesebis marTva. Ees problema moi-
cavs bioenergetikuli procesebis raodenobriv daxa-
siaTebas. maT Soris gansakuTrebiT aqtualuria foto-
sinTezis procesebis marTva, misi intensivobis gaz-
rda, niadagis nayofierebis SenarCuneba.  

4. ekologiuri indikacia. igi gulisxmobs adamianis gare-
moze zemoqmedebis Sedegebis (atmosferos, niadagis da 
wylis gabinZurebis donis),  garemoSi adamianis moRvawe-
obis sxvadasxva narCenebis zRvrulad dasaSvebi koncen-
traciebis masStabebis gansazRvrasa da prognozirebas.  

5. monitoringi. igi moicavs garemos parametrebis mizanmi-
marTul ganmeorebiT dakvirvebebs. garemos mdgomareo-
bis Sesaxeb miRebuli monacemebi misi gamoyenebis racio-
naluri xerxebis damuSavebis saSualebas iZleva.  
ekologiuri mdgomareobis gauaresebis mizezad SeiZ-

leba dasaxeldes Semdegi garemoebebi:  
1. ekonomikis intensiuri ganviTareba, uzarmazari mocu-
lobis wiaReuli simdidris mopoveba da gadamuSavebis 
arasrulyofili teqnologia, narCenebi; 
2. gamoyenebiTi teqnikis sistemis CamorCeniloba da kva-
lificiuri kadrebis deficiti; 
3.B bunebis dacvis da ekologiuri regulirebis aras-
rulyofili sistema; 
4. atmosferos gabinZureba transportidan (avtotanspor-
ti, rkinigzis transporti,  saaviacio transporti, saz-
Rvao transporti) gamonabolqvi airebiT; 
5. ekologiuri ganaTlebisa da kulturis deficiti; 
6. bunebrivi landSaftis rRveva-tyeebis gaCexva, florisa 
da faunis dazianeba; 
7. anTropogenuri zemoqmedeba atmosferoze, hidrosferoze, 
niadagze; 
8. saxalxo meurneobis damaxinjebuli struqtura; 
 

 
M 
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mecnierul–teqnikuri progresi da  
ekologia 

 
      mecnierul-teqnikuri progresi adamianis arsebobisa 
da funqcionirebis aucilebeli pirobaa. saqmianobis yve-
la aspeqtSi adamiani Sesatyvis teqnikas gamoiyenebs. teq-
nikuri progresi istoriuli xasiaTisaa da moicavs ganvi-
Tarebis sxvdasxva etapebs. mas Tan axlavs bunebisa da ga-
remomcveli samyaros eqsploatacia, ris gamoc xSir Sem-
TxvevaSi irRveva adamianTa da gare samyaros Soris arse-
buli bunebrivi wonasworoba, rac ekologiur kriziss 
gamoiwvevs mTel dedamiwaze. M 
     mecnierul-teqnikuri progresis araracionalurma 
gamoyenebam dRis wesrigSi daayena adamianis, rogorc bi-
ologiuri saxeobis, arsebobis perspeqtiva. Ees problema 
Taviseburad aisaxa Tanamedrove filosofiur literatu-
raSi da mowodebad gaisma maqs friSis gmiris _ homo fa-
berisagan (mecnierebis mier Seqmnili mwarmoebeli adamia-
ni: ,,Cven teqnikis saukuneSi vcxovrobT. adamiani bunebis 
dampyrobelia, adamiani inJineria da vinc amis winaaRmdeg 
ilaSqrebs, arc im xidze unda gaiaros, romelic bunebas 
ar augia”) ,,homo sapiensis” dacvis sakiTxi.  
     dedamiwas zogjer adareben yulabas, saidanac ka-
cobrioba iRebs uamrav simdidres. Ddrois cvalebadobas-
Tan erTad Cndeba resursebis deficiti. Tanamedrove epo-
qis erT-erTi moTxovnaa ar dairRves sicocxlisaTvis au-
cilebeli optimaluri pirobebi. atmosferuli haeris gam-
WuWyianebelia transportis eqsploatacia, saTbobis wva, 
myari narCenebis gadamuSavebis procesSi warmoSobili nar-
Cenebi. Aam faqtorisagan Tavdacvis saSualebaa dedamiwis 
mwvane safaris SenarCuneba-aRdgena, kultivireba.  
   M mecnieruli codna es is iaraRia, romelic SeiZleba 
erTdroulad gulmowyalec iyos da momakvdinebelic, 
imis mixedviT adamianebi rogor gamoiyenebs. mecniereba 
araa ,,piradi saqme”, igi uSualod gardaisaxeba teqnikaSi, 
warmoebaSi, cvlis adamianTa yoveldRiur yofas. Mmecnie-
ruli kvlevis eTikam mwvaved daayena bevri sakiTxi: xiro-
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sima da nagasaki, Termoatomguluri safrTxe, qimiuri, 
baqteriologiuri da meteorologiuri omebi. Ees is sa-
kiTxebia, romelic kacobriobas moutana mecnierebis 
arasworma, antihumanurma gamoyenebam. erT-erTma cnobil-
ma amerikelma mweralma kurt vonegutma mwared ixumra: 
,,rac ar unada gamoigonon mecnierebma, mainc iaraRi gamo-
udiTo”. yvelasaTvis cnobilia uxmo, asafeTqebeli nivTi-
ereba _ demoliti,M romelic gamoiyeneba samSeneblo saq-
meSi. Mmas SeuZlia aafeTqos betonis fundamenti, kedlebi 
ryevisa da gamayruebeli xmauris gareSe ise, rom mtveric 
ki ar daayenos. Mmagram, samwuxarod, es gamogoneba SeiZ-
leba adamianis sawinaaRmdego iaraRadac iqces samxedro 
upiratesobisadmi politikanTa maniakuri swrafvis gamo.   
      mecnierul-teqnikurma revoluciam kacobriobas so-
cialuri progresis arnaxuli SesaZleblobani gadauSa-
la, magram amave dros seriozuli problemebi Seuqmna. 
garemoze anTropogenurma gavlenam bolo dros iseT mas-
Stabebs miaRwia, rom sicocxle sabediswero katastro-
fis winaSe dadga. mecnierul-teqnikuri revolucia, rome-
lic gamoiwvia fizikaSi, qimiaSi, biologiasa da sxva mec-
nierebaTa sferoSi udidesma aRmoCenebma, afarTovebs bu-
nebriv resursTa intensiuri gamoyenebis SesaZleblobas, 
rac aucilebelia sazogadoebis materialur da sulier 
moTxovnilebaTa dasakmayofileblad.  
     amJamad, atmosferoSi 1600 sxvadasxva airia gafrqveu-
li, rac mavne gavlenas axdens klimatze, adamianTa jan-
mrTelobaze, mTel ekosistemaze. sacxovrebel saxlebSi 
grovdeba asobiT Sxami, romelic gamoiyofa avejis, tan-
sacmlis, fexsacmlis, kosmetikur saSualebaTa da saoja-
xo moxmarebis nivTebisagan. iuneskos monacemebiT Tbur 
eleqtrosadgurTa da metalurgiul qarxanaTa sakvamle 
milebi 150 milion tonaze met gogirdis (IV) oqsids da 
50 milion tonamde sxva mJavur airebs afrqveven atmosfe-
roSi. “mJavuri stresi” bunebis  winaaRmdeg mimarTuli  
kidev  erTi  agresiaa.  mJavuri  wvimebis Sedegad gaCana-
geba iwyes tyeebma, materialuri kulturis Zeglebma, 
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mkveTrad gaizarda paTologiuri gadaxrebi axalSobil-
Ta Soris. 
    dRes garemos dabinZureba Cveni janmrTelobis Ziri-
Tad safrTxes warmoadgens. haeris dabinZureba mudmivad 
izrdeba. dadginda, rom did britaneTSi yovelwliurad 
24 000 naadrevi mSobiarobis sikvdilianobis mizezi hae-
ris dabinZurebaa. filtvebis kiboTi gardacvlili 10 
adamianidan, erTi haeris dabinZurebis Sedegia. 2000 wlis 
monacemebiT sikvdilianobis saerTo maCveneblis 6% saf-
rangeTSi, avstraliasa da SveicariaSi transportis gamo-
nabolqviT dabinZurebuli haeris Sedegia. qalaqebSi hae-
ris dabinZurebiT gamowveuli janmrTelobis safrTxe ga-
cilebiT maRalia, vidre sigaretiT gamowveuli safrTxe. 
kaliforniis, los-anjelesis universitetis eqimebis da 
mecnierebis mier Catarebuli epidemiologiuri kvlevebis 
Sedegad dafiqsirda rom haeri, romelsac Cven vsunTqavT, 
iseT toqsikur naerTebs Seicavs, romlebic bavSvebSi Tan-
dayolil anomaliebs iwveven. 
    ZiriTadi toqsikuri naerTebi, romlebic haers abinZu-
rebs da kacobriobas emuqreba, transportidan gamonabol-
qvi (naxSirorJangi, tyvia, benzoli, azotis dioqsidi) toq-
sikuri naerTebia, romlebic filtvebSi xvdeba da serio-
zul safrTxes ara marto ufrosebs, aramed bavSvebsac uq-
mnis da rac ufro savalaloa, toqsikuri naerTebi zegav-
lenas jer kidev dedis saSoSi myof bavSvebzec (embrionze) 
axdenen, rac axalSobilis seriozuli kardio-anatomiuri 
anomaliebiT dabadebis albaTobas zrdis.  
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bunebis sasicocxlo mniSvneloba   
 
     ekologiuri problemebi _ bunebasa da sazogadoebas 
Soris, bunebasa da adamians Soris urTierTobis proce-
sis uSualo Sedegia. Ggarduvalia am problemaTa warmo-
Soba, magram SesaZlebelia maTi gadaWrac adamiansa da 
bunebas Soris harmoniis damyarebiT isev mecnierebis, 
teqnikisa da teqnologiis miRwevaTa safuZvelze.       
`Tavdapirvelad RmerTma Seqmna ca da miwa” da uzrunvel-
yo sasicocxlo pirobebiT idealurad daregulirebuli 
meqanizmiT. Ees meqanizmebia: 

1. dedamiwis mdebareoba ,,irmis naxtomsa” da mzis 
sistemaSi, misi orbita, daxriloba, moZraobis siC-
qare da mTvare; 

2. magnituri veli da atmosfero _ dedamiwis ormagi 
damcavi sistema; 

3. dedamiwaze arsebuli wylis maragi; 
4. bunebrivi ciklebi, romlebic biosferos resurse-

bis Sevsebasa da gasufTavebas emsaxureba. 
      mzis sistema, romelic irmis naxtomis im nawilSi 
mdebareobs, sadac sicocxlisaTvis xelsayreli yvela pi-
robaa Seqmnili _ galaqtikis centridan 28 000 sinaTlis 
wliT aris daSorebuli da masSi Tavmoyrilia sicoc-
xlisaTvis aucilebeli yvela qimiuri elementi. Mmzis 
sistema centridan ufro Sors rom yofiliyo, qimiuri 
elementebi arasakmarisad iqneboda, ufro axlos yofna 
ki saxifaTo da momakvdinebeli radiaciisa da sxva faq-
torebis gamo. aseve dedamiwis orbitac mzis sistemaSi 
idealur adgilas mdebareobs. igi mzisgan 150 000 milio-
ni km-iT aris daSorebuli. Ddedamiwa zustad im sartyel-
Sia moqceuli, sadac temperatura arc Zalian maRalia da 
arc Zalian dabali. dedamiwa mzis irgvliv wrexazze moZ-
raobs, ris gamoc wlis ganmavlobaSi TiTqmis ar icvleba 
misi daSoreba mzisgan. Mmze uSreti energiis wyaroa. is 
zustad imden energias gamoyofs, ramdenic aucilebelia 
sicocxlisaTvis. planetis ekologiisaTvis gansakuTre-
bul misias asrulebs mzis sistemaSi Semavali, Cveni de-
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damiwis mudmivi Tanamgzavri _ mTvare. igi Tavisi mizidu-
lobis ZaliT iwvevs dedamiwaze okeaneebis mimoqcevas. 
mTvaris gravitacia dedamiwis RerZis uZraobas ganapiro-
bebs. Mes planeta  bzrialasaviT daiwyebda ryevas, rac 
katastroful cvlilebebs moaxdenda dedamiwis klimatsa 
da wylis miqceva-moqcevaze. dedamiwis daxriloba da 
brunvis siCqare iseTi sizustiT aris daregulirebuli, 
rom odnav cdomileba katastrofas gamoiwvevs. dedamiwis 
daxriloba 23,50-iT ganisazRvreba, rac ganapirobebs we-
liwadis droebis monacvleobas, zomier temperaturas da 
mravalferovani klimaturi zonebis arsebobas. dedamiwis 
brunvis zomieri siCqaris gamo dRe-Ramis xangrZlivoba 
da monacvleobac dabalansebulia. dedamiwa Semobrunebas 
ufro did dros rom andomebdes, mzisken mimarTuli misi 
mxare gadaxurdeboda, meore mxare ki gaiyineboda. dRee-
bis xangrZlivoba ufro mokle rom yofiliyo, dedamiwis 
swrafi brunva qariSxlebsa da sxva ubedurebebs gamoiw-
vevda.  
    Ddedamiwa kosmiuri momakvdinebeli safrTxisaganac 
saimedod aris daculi. Ees damcavi sistemebia: mZlavri 
magnituri veli da atmosfero. magnituri veli dedamiwis 
garSemo kilometrebze vrceldeba da uxilav safars, mag-
nitosferos qmnis. is icavs mZlavri kosmosuri da mzis 
mier gamosxivebuli radiaciisagan. mzis gamosxivebas iw-
vevs mzis qari, anu maRali energiis mqone nawilakebis 
mZlavri gamofrqveva da mzis afeTqebebi, romelTa Sede-
gadac erT wuTSi gamoTavisuflebuli energia miliardo-
biT wyalbadis bombis mier gamoyofil energias utolde-
ba. agreTve, mzis gvirgvinidan plazmis gamofrqveva, ris 
Sedegadac kosmosSi miliardobiT tona materiis nawila-
ki gamoityorcneba. mzis afeTqebisa da plazmis gamof-
rqvevis Sedegad warmoiSoba polaruli ciali _ zeda at-
mosferos nairferovani naTeba, romelic im magnitur po-
lusebTan axlos Cndeba, romlebic kacobriobas icavs am 
safrTxisagan. 
    atmosfero dedamiwis kidev erTi damcavi sistemaa. 
mis zeda fenaSi, stratosferoSi gvxvdeba Jangbadis nair-
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saxeoba ozoni, romelic ultraiisferi gamosxivebis 99%-
s STanTqavs. maSasadame, magnituri veli da atmosfero 
dedamiwis fxizeli guSagebi arian. 
      Cveni planetis kidev erTi saocrebaa wyali - anu 
macocxlebeli siTxe. wylis gareSe warmoudgenelia si-
cocxle. cxovelebma SeiZleba iSimSilon 100 dRe, magram 
uwylobas 10 dReze mets ver gauZleben. wyali aris sau-
keTeso gamxsneli rogorc organuli, aseve araorganuli 
nivTierebebis. wylis saSualebiT xdeba cocxal organiz-
mSi yvela saWiro nivTierebebis Setana  da arasasurveli 
nivTierebebis gamotana. zrdadasruli adamiani dRe-Rame-
Si daaxloebiT 2,5 litr wyals saWiroebs. wyali aris 
sicocxlisaTvis aucilebeli da ZiriTadi masala cocxa-
li organizmebisaTvis. cocxali organizmebi, flora da 
fauna Seicaven 50% wyals, zogierT maTganSi wylis Sem-
cveloba 98%-s aRwevs. adamianis organizmi Seicavs 70% 
wyals, sakmarisia adamianis organizmma dakargos wylis 
20%, es gamoiwvevs organizmis sikvdils. wyali aqtiurad 
monawileobs maRalmolekuluri biopolimerebis struq-
turul organizaciaSi da nivTierebaTa cvlaSi. wylis 
raodenobrivi ganawileba icvleba saxeobis, qsovilis da 
asakis mixedviT. magaliTad, kunTovan qsovilSi wylis 
Semcveloba mSrali wonis 75%-ia, ZvlebSi 20-40%, sis-
xlis plazmaSi 92%. adamianis 2 Tvis embrionSi wylis 
Semcveloba 97%-s aRwevs, 5 Tvis asakSi 87%-mde mcirdeba, 
zrdasrul  organizmSi ki 67%-s ar aRemateba. RviZlsa 
da elenTaSi misi raodenoba 80%-ia. kvebis procesSi wya-
li ara marto gamxsnelia, aramed fiziko-qimiuri garemo-
caa, romelTan kontaqtisas bevri nivTiereba koloidur 
konsistencias iZens.  
    wylis miRebis dros gasaTvaliswinebelia samedicino 
rCevebi: 1) Zalze civi wylis daleva Warbi cximiani sakve-
bis miRebis Semdeg xels uwyobs saWmlis gundis didi 
xniT dayovnebas, rac SeiZleba gamovlindes kuWis areSi 
arasasiamovno SegrZnebebis saxiT, nawlavebis zedmetad 
intensiuri peristaltikiTa da Txeli ganavliT; 2) Tbi-
li an cxeli wyliT ganzavebuli sakvebi, romelsac fa-



18 

  

fiseburi konsistencia gaaCnia, kuWs ufro swrafad aTa-
visuflebs. amasTan erTad, SimSilis grZnoba gacilebiT 
ufro adre Cndeba; 3) mSrali sakvebi yvelasaTvis arasa-
survelia. buterbrodebis, orcxobilebisa da sxva aseTi 
tipis sakvebis miRebis Semdeg saWiroa wylis dayoleba. 
adamiani mTeli sicocxlis manZilze saSualod 75 tona 
wyals moixmars. 

Aadamiani struqturirebul wyals iRebs mcenareul da 
cxovelur produqtebTan erTad, agreTve, axlad damdna-
ri wylis smisas, romelSic dadnobis Semdeg molekule-
bis daaxloebiT 80% yinulismagvar struqturas inarCu-
nebs. AaseT wyals aqvs ufro maRali biologiuri aqtivo-
ba, vidre Cveulebrivs.  
    erTi SexedviT iseTi uvnebeli sanitaruli saSuale-
bac ki, rogoricaa wylis qlorireba, adamianis janmrTe-
lobis riskTan aris dakavSirebuli. Qqlorirebul wyal-
Si ori mutagenuri nivTiereba aRmoCnda, romelTac SeuZ-
liaT gamoiwvion kancerogenuli efeqti, e.i. ujredis 
ukontrolo dayofa da kibovani simsivneebi. mZime wyali, 
romelic Cveulebrivisagan gansxvavdeba deiteriumis 
(wyalbadis mZime izotopis) Jangis maRali SemcvelobiTa 
da didi kuTri woniT, aqvs gansxvavebuli biologiuri 
moqmedeba Cveulebriv wyalTan SedarebiT, romelic am 
nivTierebis 0,025-s Seicavs. wyalSi deiteriumis Jangis 
koncentraciis momatebisas izrdeba centraluri nervuli 
sistemis (cns) agznebadoba, Zlierdeba adrenalinis gamo-
yofa stresul gamRizianeblebze.  
     wylis qimiuri Sedgenilobidan sanitaruli higienu-
ri TvalsazrisiT sainteresoa mSrali naSTi: sixiste, 
qloridebi, amoniaki, azotovani marilebi (nitratebi), 
wylis Jangvadoba, Tavisufali Jangbadis raodenoba, 
wyalbadionTa koncentracia. wylis sixistes ganapiro-
bebs wyalSi gaxsnili kalciumisa da magniumis marilebis 
raodenoba. saxelmwifo standartiT sasmelad vargisia is 
wyali, romlis sixiste ar aRemateba 200-s. amaze meti si-
xistis wyali saWiroebs darbilebas, radgan aseT wyalSi 
moxarSuli sakvebi kargavs biologiur Rirebulebebs, 
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xels uwyobs kenWovani daavadebis ganviTarebas, Tirkmle-
bis struqturul-funqciur cvlilebebs, aTerosklero-
zis ganviTarebas. 
      sasmeli wyali kalciumis, magniumis, rigi mikroe-
lementebis umniSvnelovanes wyaros warmoadgens. maTi aT-
viseba da biologiuri Rirebuleba SeiZleba iyos ufro 
maRalia, vidre maTi Sewovisas sakvebi nivTierebebis daS-
lis produqtebidan. magaliTad, wylis kalciumi SeiTvi-
seba 90%-iT, xolo sakvebi nivTierebebis  kalciumi – 
mxolod 30%-iT. qloridebi wyalSi gvxvdeba NaCI saxiT, 
SedarebiT iSviaTad KCI, CaCI2, MgCI2-is saxiT. Tu qlori-
debis raodenoba wyalSi 300-ze metia mg/l-ze, wyali mla-
Se gemosia. qloridebi wyalSi SeiZleba moxvdes miwisqve-
Sa mineraluri marilebis Semcveli fenebis gamowvlil-
vis Sedegad, rac higienuri TvalsazrisiT saSiSi ar 
aris; aseve SeiZleba moxvdes sxvadasxva organuli gada-
nayaris, umTavresad fekaluri masebisa da Sardis meSveo-
biT, rac higienurad Zlier saSiSia. azotis naerTebi sas-
mel wyalSi SeiZleba moxvdes rogorc mcenareuli, ise 
cxoveluri cilebis daSliT. dadgenilia, rom nitrateb-
ma SeiZleba gamoiwvios hemoglobinemia (hemismieri hipoq-
sia), am dros Jangbadi iseTi formiT ukavSirdeba hemog-
lobinis rkinas, rom igi motanil Jangbads ver gadascems 
qsovilebs. Aamitom nitratebis norma aris ara umetes 
40mg/l hemoglobinSi rkina daJangulia samvalentovnebam-
de, magram moklebulia unars aRdges orvalentovnad, e.i. 
gasces Jangbadi.     
     wylis sisufTavis erTgvari maCvenebelia masSi gax-
snili Tavisufali Jangbadis raodenoba. ramdenadac mdi-
daria wyali sxvadasxva saxis organuli nivTierebebiT, 
imdenad naklebi raodenobiT rCeba wyalSi Tavisufali 
Jangbadi. Tu wylis TiToeuli litri Tavisufali Jangba-
dis 1-2 ml-s an naklebs Seicavs, aseT wyalSi Tevzi ver 
Zlebs.  
     wylis dambinZureblebi SeiZleba iyos qimiuri, fizi-
kuri, baqteriuli, virusuli da biologiuri (safuari, 
aminmJavebi, lurj-mwvane wyalmcenareebis daSlis pro-
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duqtebi). sinTezuri qimiuri nivTierebebi auaresebs 
wylis bilogiur da organoleptikur Tvisebebs, romle-
bic mis zedapirze warmoqmnian qafs, rac auaresebs wyal-
sacavis sanitarul reJims. wyali iZens specifikur sunsa 
da gemos. janmrTelobisaTvis gansakuTrebiT saSiSia 
wyalSi gaxsnili kancerogenuli nivTierebebi: nitrozami-
nebi, qloroformi, oTxqloriani naxSirbadi). nitratebi 
da nitritebi urTierTqmedebaSi Sedian aminebTan da war-
moqmnian nitrozaminebs da nitrozamidebs, romlebic av-
Tvisebiani simsivneebis warmoqmnis unariT xasiaTdebian.    
wyals dedamiwis ,,kondicioners” uwodeben. rogorc cno-
bilia, dedamiwis zedapiris daaxloebiT 70% wyliT aris 
dafaruli, rac did gavlenas axdens mis klimatze. at-
mosferosa da okeaneebs Soris uwyvetad mimdinareobs 
siTbos, tenisa da airebis urTierTgacvla. Tavis mxriv, 
qarebsa da dinebebs mzisgan miRebuli siTbo tropikebi-
dan polusebisken miaqvT, rac aregulirebs temperaturas 
dedamiwaze.  
    planetis sisufTaveze da sijansaReze pasuxismgebel-
ni arian bunebrivi sasicocxlo ciklebi. dedamiwaze yve-
laferi isea organizebuli, rom wylis, naxSirbadis, Jan-
gbadisa da azotis wrebrunvis ciklebi bunebrivad mimdi-
nareobs. wylis wrebrunva sam etapad mimdinareobs: 

1. mzis energiiT xdeba wylis aorTqleba atmosfero-
Si; 

2. gasufTavebuli wylis kondensaciis Sedegad warmo-
iSveba Rrublebi; 

3. Rrublebidan ki wyali dedamiwaze brundeba wvimis, 
setyvisa da Tovlis saxiT. 

amgvarad ikvreba wre. Yyovelwliurad im raodenobis 
wyali brunavs, ramdenic sakmarisi iqneboda yvela konti-
nentis 100 santimetrze dasafarad. naxSirbadisa da Jan-
gbadis ciklebi or ZiriTad proces efuZneba: fotosin-
Tezsa da sunTqvas.  
     mwvane mcenareebis mier organuli nivTierebis sin-
Tezs fotosinTezi ewodeba. fotosinTezi (berZ. fotos – 
sinaTle, sinTezi - SeerTeba) aris procesi, romlis dro-
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sac mzis sxivebis energiis, naxSirorJangisa da wylis 
xarjze warmoebs naxSirwylebis sinTezi. ufro detalu-
rad, fotosinTezi aris procesi, romlis Sedegadac mzis 
eleqtromagnituri energia gadadis qimiurSi naxSiror-
Jangis aRdgenisa da atmosferoSi Jangbadis ganTavisuf-
lebis gziT, e.i. es aris araorganuli nivTierebebis gar-
daqmna reaqciisunarian organul nivTierebebad mzis ener-
giis gavleniT. amrigad, fotosinTezis procesSi mzis (si-
naTlis) energia gardaiqmneba qimiur energiad. fotosin-
Tezi asrulebs erTgvari xidis rols mzis energiasa da 
dedamiwaze sicocxlisaTvis aucilebel energias Soris. 
rusi fiziologi k.a. timiriazevi wignSi: “mze, sicocxle 
da qlorofili” werda: “cxoveli damokidebulia mcenare-
ze, mcenare ki mzeze”. fotosinTezis saboloo procesi 
gamoisaxeba Semdegnairad: 

 
     mwvane mcenareebs gaaCniaT unari gamoimuSaon sxva-
dasxva organuli nivTierebebi – naxSirwylebi, lipidebi, 
cilebi. organizmebs, romlebic TviTon qmnian organul 
nivTierebebs, autotrofebi ewodebaT. martivi araorganu-
li nivTierebebis gareSe isini am process ver awarmoeben. 
mzeze, romelic dedamiwidan daaxloebiT 150 000 000 km-iT 
aris daSorebuli, ganuwyvetliv mimdinareobs Termobir-
Tvuli reaqciebi, romlebic awarmoeben siTburi da si-
naTlis energiis uzarmazar raodenobas. dedamiwaze am 
energiis mxolod 1/120 000 000 aRwevs, Tumca is umniSvne-
lovanesi nawilic ki sruliad sakmarisia dedamiwaze si-
cocxlis uzrunvelsayofad mwvane mcenareebis meSveobiT. 
dedamiwaze yovelwliurad 1•1010 tona Jangbadi ixarjeba. 
Jangbadis wyaroa fotosinTezi, romelsac xmeleTis mce-
nareuloba da fitoplanqtoni anxorcielebs, magram de-
damiwaze mcenareuli safari mcirdeba, haeris gaWuWyiane-
ba mcenaris zrda-ganviTarebas saSualod 2-jer amuxru-
Webs. sunTqvis Sedegad, romelSic CarTulia adamianebi 
da cxovelebi, naxSirwylebis da Jangbadisagan warmoiq-
mneba energia, naxSirorJangi da wyali. amgvarad, erTi 

mze

qlorofili6CO2 + 6H2O C6H12O6 + 6O2
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ciklis Sedegad, miRebuli nivTierebebi meore cikls 
xmardeba. Ees yvelaferi saaTiviT aris awyobili da yo-
velgvari dabinZurebisa da diskomfortis gareSe mimdina-
reobs. Mmzis energias wyalTan, naxSirorJangTan da mine-
ralur marilebTan erTad mwvane mcenareebi fotosinTe-
zis procesSi gardaqmnian qimiur energiad - organul 
nivTierebebad. cxovelebs aseTi unari ar gaaCniaT. sasi-
cocxlo energias cxovelebi Rebuloben pirdapir mcena-
reuli producentebisgan. amrigad, mcenaris mier gadamu-
Savebuli energia agrZelebs mimoqcevas mTel ekosistema-
Si organuli materiis saxiT. savsebiT gasagebi xdeba sa-
sicocxlo procesebis Sinagani zemoqmedebisa da biolo-
giuri erTobliobis mniSvneloba zedmiwevniT balansire-
buli wonasworobisas. ekologiuri sitemis sicocxlisu-
narianobis xelSemwyobi faqtorebis darRveva iwvevs sag-
rZnob gadaxras damyarebuli wonasworobidan. ramac SeiZ-
leba gamoiwvios mTeli ekosistemis sruli katastrofa. 
     azotis cikli gadamwyvet rols TamaSobs aminomJave-
bis, cilebisa da sxva organuli nivTierebebis warmoqmna-
Si. atmosferos 78% azotisgan Sedgeba. Eelvisa da sxva-
dasxva baqteriis zemoqmedebiT haerSi arsebuli azoti 
mcenareebisaTvis advilad asaTvisebel naerTebad garda-
iqmneba. azoti xvdeba im cxovelebis organizmSic, romle-
bic mcenareebiT ikvebebian. mcenareTa da cxovelTa kvdo-
mis Semdeg baqteriaTa sxva jgufi Slis azotSemcvel na-
erTebs da azots niadagsa da haerSi gamoyofs: 
 

N2 + O2  → 2NO    (1) 
 

Jangbadisa da wylis moqmedebiT warmoiqmneba azotis di-
oqsidi, azotmJava da azotovani mJava:  
 
 2NO + O2  → 2NO2                                             (2) 

2NO2 +H2O → HNO3 +HNO2                             (3) 

4NO2 + O2 + 2H2O → 4HNO3               (4) 
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es reaqciebi atmosferoSi mimdinareobs Weqa-quxilis 
dros. atmosferoSi da wvimis wyalSi yovelTvis aris 
azotis naerTebi. dadgenilia, rom dedamiwaze atmosfe-
roSi wamSi feTqdeba 100-mde elva, rac iwvevs 30 milioni 
tona bmuli azotis warmoqmnas. Siga wvis ZravebSi, sawva-
vis airTa narevis aaleba haerTan erTad xdeba maRal 
temperaturaze da mimdinareobs reaqcia (1). gamoyofili 
azotis (II) oqsidi transportis mier gamonabolqv aireb-
Tan erTad xvdeba haerSi da gardaiqmneba azotis dioqsi-
dad da Semdgom warmoiqmneba bmuli azoti azotovan da 
azotmJavas naerTebis saxiT (2,3,4). Aamrigad, yvela saxis 
transportis (saaviacio, sarkinigzo da saxmeleTo) Si-
gawvis Zravebi mniSvnelovnad aWuWyianeben garemos.  
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ekologiuri aRzrda 
   
     ekologiuri problemebis mogvareba SeuZlebelia er-
Ti romelime konkretuli dargisa da mecnierebis mier. 
Ees SesaZlebelia sxvadasxva dargis mecnierebaTa erTob-
livi ZalisxmeviT. Aam mxriv mTavar rols asrulebs fi-
losofia da filosofiuri mecnierebani. maTi saboloo 
mizania globalur problemaTa sworad gansazRvra, kvle-
vis meTodologiisa da msoflmxedvelobrivi aspeqtebis 
SemuSaveba, maT SeswavlaSi kompleqsuri da sistemuri 
midgomis uzrunvelyofa. globaluri problemis filoso-
fiuri, msoflmxedvelobiTi da zneobrivi Sefaseba kacob-
riobis gadarCenis aucilebeli pirobaa. 
    ekologiuri problemebi, romelTac adre lokaluri 
xasiaTi hqondaT, dRes msoflios momcvel globalur 
problemad iqca. dRes, rogorc arasdros, aucilebelia 
ekologiur kanonTa Rrma codna, ekologiuri azrovnebis 
gamomuSaveba, es ki mxolod sayovelTao ekologiuri ga-
naTlebiTaa SesaZlebeli. ekologiur aRzrdaSi igulis-
xmeba nebismieri asakis adamianSi ekologiuri azrovnebis 
gamomuSaveba, raTa TiToeulma adamianma ixelmZRvanelos 
ekologiuri imperativis principiT: “sjobs vimegobroT 
bunebasTan, vidre vebrZoloT mas”. mniSvnelovania ingli-
seli filosofosis, istorikosis da politikuri moRva-
wis frensis bekonis (1561-1826) brZnuli principi, rom bu-
nebis dapyroba mxolod misdami damorCilebiT SeiZleba.  
    jon kristma, alabamas universitetis dedamiwis eko-
sistemebis Semswavleli mecnieruli centris TanamSro-
melma Tqva: “roca vcdilobT saocrad rTuli klimaturi 
procesebis Sefasebasa da Seswavlas, zogs Cvengans umwe-
obis grZnoba gviCndeba da eWvi gvepareba imaSi, gvesmis 
Tu ara, ra xdeba da ratom”. Ggiganturi ekosistemebis 
urTierTdamokidebulebis obieqtur kanonzomierebas war-
moadgens, is, rom bunebaSi erTi romelime sistemis dazi-
anebas mosdevs uciloblad sxva sistemebis dazianeba. Ees 
kanonebia:  1. yovelive urTierTkavSirSia da erTi meores 
ganapirobebs. Tu magaliTad, adamians sxeulis erTi nawi-
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li astkivda, mas mTeli sxeuli ganicdis. Aasevea buneba-
Sic. Tu erT bunebriv resurs miadga raime ziani, SeiZle-
ba mas mohyves ekologiuri problemebis mTeli rigi. maga-
liTad: tyis gaCexvas mosdevs mewyeri, faunis daRupva, 
sacxovreblebis, savargulebis dazianeba, klimaturi sa-
ziano cvlilebebi da a. S.   
2.  bunebaSi ukvalod araferi ar qreba. amis asaxsnelad 
sakmarisia dasaxeldes narCenebisa da saSiS nivTierebaTa 
Camarxva, an kidev aorTqlebadi nivTierebebi, meteoritebi 
da a. S. Seereva an atmosferos, an wylebs: zRvebs, mdina-
reebs, okeanebs da iZenen axal damRupvel funqciebs. Aak-
ldeba erTs, meores emateba an sazianod an sasargeblod.  
3.  mesame ekologiuri kanoni mdgomareobs imaSi, rom bu-
neba ar akeTebs naxtomebs, aramed win midis TandaTano-
biT. Ees imas niSnavs, rom adamianma unda daicvas buneba-
Si arsebuli wesrigi. pedagogikis klasikoss ian amos ko-
menskis am kanonis asaxsnelad mohyavs aseTi magaliTi: Ci-
tis warmoSobas aqvs Tavisi safexurebi. Cven mas veranai-
rad ver davaCqarebT. roca mas daudgeba dro, kvercxis 
naWuWs TviTon gastexs da gareT gamova da, roca es mox-
deba deda-Citi ar aiZulebs mas maSinaTve daiwyos frena 
da sakvebis Zebna, aramed TviTon kvebavs, avarjiSebs da 
TandaTanobiT aswavlis frenas manam, sanam TviTon ar 
SeZlebs amas Tavisuflad. 
     bunebaSi arsebul wesrigsa da harmonias umReris di-
di vaJa da natrobs ixilos aseTi harmonia adamianTa sa-
zogadoebaSic. nimuSad moviyvanT leqsidan “Rame mTaSi” 
nawyvets: “xevi mTas monebs, mTa xevsa, wyalni tyes, tyeni 
mdinareT, yvavili miwas da miwa Tavis aRzrdilTa mcena-
reT da me xom yvelas mona var Sublzed oflgadamdina-
re”.  
     zemoT aRniSnuli kanonebis darRvevam ganapiroba 
Cveni planetis _ dedamiwis daavadeba. vin daarRvia es ka-
nonebi da ratom? amas erTi martivi pasuxi aqvs: iman, vis 
sakeTildReodac iyo is Seqmnili.   mTavari pasuxi da mi-
zezTa mizezi aris adamianisa da sazogadoebis suliere-
bisa da ekologiuri ganaTlebis deficiti da zneobrivi 
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degradacia, rac gamoixateba Semdeg arazneobriv Tvise-
bebSi: egoizmi, egocentrizmi, sixarbe da gaumaZRroba, 
Suri da umecreba, araSorsmWvreteloba da sxva. Eegoizmi 
da egocentrizmi  orive sazianoa. Eegoizmia, roca adami-
ans ar adardebs planetisa da misi bunebrivi simdidris 
bedi, TaobaTa momavali, oRond awmyo iyos misTvis uz-
runveli. egocentrizmia sakuTar “me”-ze uzomod Seyvare-
ba. figuralurad rom vTqvaT, mTeli planetis Tavze Se-
movleba.  
    sixarbe da gaumaZRroba iseTi uzneo Tvisebebia, rome-
lic yvelafers akadrebinebs adamians. aseTi adamianebi 
ekologiur wesebs arafrad dagideven, Tu dasWirdaT, ka-
nonsac ki Secvlian bunebis sazianod, oRond flobis ma-
nia daikmayofilon, ekonomiuri upiratesoba moipovon. 
Kkacobriobis yvelaze didi mteri - es aris umecreba, 
WeSmariti codnis deficiti, yovlisSemoqmedisa da misi 
qmnilebebis, samyarosa da sicocxlis warmoSobis Sesaxeb 
cru warmodgenebi. Mmsoflmxedveloba codnas efuZneba, 
Tu codna mcdaria, mcdaria adamianis damokidebuleba ga-
re samyarosadmi. umecreba aris mizezTa mizezi, ramac bu-
neba miiyvana ekologiur krizisamde.  
     SorsmWvretelobis, windaxedulobis unaris defici-
ti sazianoa cxovrebis yvela sferoSi, magram gansakuT-
rebiT damRupvelia bunebasTan urTierTobaSi. ekologiu-
ri krizisi aris ekologiuri kulturis dabali done. 
Eekologiuri Segneba efuZneba ekologiur ganaTlebas, 
swavlebisa da piradi gamocdilebis gziT miRebuli eko-
logiuri codnis Sesabamisi msoflmxedvelobis, mrwamsis, 
ideebis, poziciis, damokidebulebebis gamomuSaveba, eko-
logiuri kanonebis, principebisa da wesebis dacvis, deda-
bunebasTan urTierTobaSi Tavisi wili pasuxismgeblobis 
aRebis aucileblobis gacnobierebas.  
    Eekologiuri aRzrdis organizaciul formebs Soris 
aRsaniSnavia miznobrivi eqskursiebi bunebaSi, Tematuri 
diskusiebi, mrgvali magida, treningebi da sxva. ekologi-
ur aRzrdaSi sakmaod efeqturad gamoiyeneba verbaluri, 
praqtikul-laboratoriuli da imitaciuri meTodebi. ver-
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baluri anu sityvieri meTodebi, rogoricaa: informaciu-
li, instruqtaJi, interaqtiuli, kiTxva-pasuxebi, komenta-
ri da a.S. ZiriTadad emsaxureba ekologiis Sesaxeb Teo-
riuli codnis aTvisebasa da am codnisadmi damokidebu-
lebis, ekologiuri msoflmxedvelobis gamomuSavebas, 
ekologiuri Segnebis amaRlebas. praqtikul-laboratori-
uli meTodebi ekologiur aRzrdaSi emsaxureba bunebas-
Tan uSualo kavSiris damyarebas. imitaciuri meTodi eko-
logiur aRzrdaSi gulisxmobs bunebasTan urTierTbis 
saswavlo procesSi modelirebas da ganamtkicebs ekolo-
giur azrovnebas, ganzogadoebisa da sistematizaciis 
unars. 
 E  ekologiuri aRzrdis mizania axalgazrdobam Secva-
los udieri damokidebuleba bunebisadmi da izrunos Ta-
visi wvlili Seitanos dazianebuli dedamiwis movlasa 
da gafrTxilebaSi, masebSi ekologiuri kulturis amaR-
lebaSi. ekologiuri aRzrdis aqtualoba globaluri 
ekologiuri krizisiT aris ganpirobebuli, radgan am 
problemis gamomwvevi mizezia adamianis umecreba da zne-
obrivi degradacia.  
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ekologiuri problemebi dedamiwaze 
  
    ekologiuri problema dRes globalur movlenaTa 
donezea asuli da Tanamedrove msoflios erT-erT Ziri-
Tad winaaRmdegobas warmoadgens, romelic kacobriobis 
civilizacias emuqreba.  
    ekologiuri katastrofa aris organizmebisa da gare-
mos iseTi urTierToba, rodesac erT nawilSi mimdinare 
cvlilebebi meore nawilze damRupvelad moqmedebs. ekolo-
giuri problemebi gvxvdeba dedamiwis pirobebSi atmosfe-
roSi, wyalSi, niadagSi, florasa da faunaSi. adamianTa 
modgma arasodes ar mdgara ise axlos globalur ekolo-
giur katastrofebTan, rogorc dRes. civilizaciis velur-
ma SemoWram zogierT qveyanaSi fsiqologiur travmebamde 
miiyvana mosaxleoba. Hhormonalurma samedicino preparateb-
ma, konservantebiT damzadebulma produqtebis intervenciam 
kiTxvis qveS daayena adamianis janmrTeloba da mis sicoc-
xles safrTxe Seuqmna. 
     dRes msoflio SeSfoTebulia iseTi aSkara ekolo-
giuri problemebiT, rogoricaa: ozonis xvreli, globa-
luri daTboba, wylis maragis Semcireba; rac iwvevs saSi-
nel avadmyofobas, sikvdilianobas, gaugonar siRaribes, 
cxovrebisgan ganawyenebas, zneobriv da sulier degrada-
cias, bunebis samyaros ganadgurebas. jandacvis saerTa-
Soriso statistikuri monacemebiT yovelwliurad 19 mi-
lioni adamiani iRupeba, aqedan 75% naadrevad, garemom-
cveli bunebis dazianebis Sedegad. aqedan, 5 milioni _ 
dabinZurebuli wylisa da sakvebis, antisanitaruli mdgo-
mareobiT, 3 – milioni tuberkuloziT, 3,5 milioni _ da-
binZurebuli haeriT. yovelwliurad 2,5 miliardze meti 
adamiani itanjeba avadmyofobiT an wylis ukmarisobis, an 
misi dabinZurebisa da cudi sanitaruli pirobebiT. sa-
xalxo meurneobis, mrewvelobis narCenebis, uzarmazari 
masis momwamvleli nivTierebiT atmosferos dabinZure-
biT. magaliTad, ruseTis erT-erT qalaqSi, karabaSSi qar-
xana yovelwliurad 162000 tona momwamvlel nivTierebas 
yris.  
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    anTropogenuri zemoqmedebis Sedegad bolo aTwleu-
lebSi gaZlierda ozonis koncentraciis mkveTri Semci-
reba.  stratosferuli ozoni dedamiwis zedapirs mzis 
ultraiisferi gamosxivebisagan icavs. ozonis xvreli di-
ametriT 1000 km pirvelad aRmoaCines 1986wels samxreT na-
xevarsferoSi antarqtidis Tavze. igi Cndeboda yovel ag-
vistos,  xolo dekemberSi an ianvarSi qreboda. Crdilo-
eT naxevarsferoSi arqtikaze Cndeboda gacilebiT mcire 
zomis me-2 xvreli. 
M   omebi, xanZrebi, industria, transporti, demografiu-
li siWarbe da msgavsi wvasTan dakavSirebuli movlenebi 
iwvevs siTburi balansis rRvevas, rac globaluri daT-
bobiT emuqreba kacobriobas. Ddedamiwis CrdiloeT da 
samxreT polusebSi  (CrdiloeTis yinulovani okeane, an-
traqtida) ukve SemCneulia temperaturis momatebiT ga-
mowveuli maradiuli yinulebis dnobis da adgilidan 
daZvris faqtebi, wyaldidobebi, romelic gamousworebel 
zians ayenebs bunebas, mosaxleobas, ekonomikas.  
    dedamiwze yvelaze did ekologiur safrTxes warmo-
adgens radioaqtiuri narCenebi. rogorc mecnierebi adas-
tureben, aTaswleulebic rom gavides, misi ukvalod gaq-
roba SeuZlebelia. wylidan, atmosferodan, niadagidan, 
mcenareebidan erTi meoresTan gadadis da mTel dedami-
was zians ayenebs.  
    qimiuri mecnierebis ganviTarebis Tanamedrove etapze 
soflis meurneobis warmoebaSi da mis sxvadasxva dargeb-
Si sul ufro farTod gamoiyeneba bunebrivi da sinTezu-
ri organuli preparatebi. sasursaTo produqtebis daWuW-
yianebis TvalsazrisiT pesticidebi yvelaze did saSiS-
roebas warmoadgenen. Qqimiuri bunebis mixedviT arCeven: 
qlororganul, fosfororganul, vercxliswylisSemcvel, 
dariSxanSemcvel da sxva qimiuri jgufebis pesticidebs. 
pesticidi laTinurad (pestis – mavne; caed vkvlav) mavne-
belTa mkvlels niSnavs. ekosistemaSi bioakumulirebisa 
da biotransformaciis procesSi pesticidebi wamlaven 
mcenareebs, Sinaur cxovelebs, mikroorganizmebs. adamia-
nis organizmSi SeWrisas iwveven saerTo avadobis zrdas, 
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orsulobis paTologias, sasqeso funqciis moSlas, fsi-
qiur depresiebs, kancerogenuli procesebis stimulire-
bas.  
     1976 wlis 10 ivliss italiis qalaq sevezos Tavs da-
atyda arnaxuli ekologiuri katastrofa. erT-erT qarxa-
naSi moxda afeTqeba da haerSi gaifrqva momwamvlavi Rru-
beli, romelmac dafara ramdenime axlomdebare qalaqi 
da sofeli, moiwamla aTasobiT moqalaqe, daiRupa 80 000-
mde Sinauri cxoveli. Aam incidentis salikvidaciod iZu-
lebuli gaxdnen did teritoriaze moecilebinaT niada-
gis zeda fena. es Sxami iyo dioqsini. dioqsiniT garemos 
gabinZureba daiwyo II msoflio omis periodSi, rodesac 
amerikaSi Seqmnes pirveli herbicidebi: 2,4 diqlor da 
2,4,5 triqlor-fenoqsiZmris mJavebi, riTac   SeaiaraRes   
armia iaponiaSi sabrZolvelad. misi samrewvelo sinTezis 
procesSi adgili hqonda Zlier toqsikuri nivTierebis - 
dioqsinis sinTezs.  
 

O

O
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ClCl
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dioqsini  
 

     dioqsini Zalze mcire koncentraciiT iwvevs kanis 
daavadebas, imunuri da sisxlwarmomqmneli sistemis rRve-
vas, RviZlisa da Tirkmlebis dazianebas da kibos, orsu-
lobis anomalias da teratogenur efeqts (maxinji bavSve-
bis dabadebas). 1961-1972 wlebSi vietnamis omis dros 2,4,5 
triqlor-fenoqsiZmris mJavebis gamoyeneba ukve aRar war-
moebs.D dioqsini da misi analogebi im mravalricxovan 
teqnologiaTa Tanamdevi produqtebia, sadac iyeneben 
qlorsa da mis naerTebs. dioqsiniT dabinZurebis wyaroa 
pesticidebi. maT warmoebasTan erTad mkveTrad imata mdi-
nareebsa da tbebSi dioqsinurma dabinZurebam. Ddioqsini 
warmoiqmneba qaRaldisa da qsovilebis warmoebaSi (qlo-
riT gaTeTrebis dros, sayofacxovrebo narCenebis dawvi-
sas, gansakuTrebiT metalur konteinerebSi); wylis qlo-
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rirebisas (wyalSi arsebuli fenolebisa da qloris ur-
TierTmoqmedebiT, gansakuTrebiT rkinis oqsidebis Tanao-
bisas.  
saTburis efeqti. Gglobaluri daTboba. transportis 
sawvavis wvis da cocxal organizmTa sunTqvis Sedegad 
atmosferoSi naxSirorJangi gamoiyofa, romelic azotis 
oqsidebTan, meTanTan, wylis orTqlTan da zogierT sxva 
gazTan atmosferoSi grovdeba da iseTive rols asru-
lebs garemoSi rogorsac saTburSi mina: isini daubrko-
leblad atareben sinaTlis sxivebs, romelTac dedamiwa 
STanTqavs, magram ar atareben dedamiwis mier gamosxive-
bul siTbos. am movlenas saTburis efeqti ewodeba. eq-
spertebis TqmiT, Tu atmosferos dabinZureba am tempebiT 
gagrZelda, dedamiwis saSualo temperatura 3,5-4 gradu-
siT aiwevs. es did problemas Seuqmnis mosaxleobas. sta-
tistikis mixedviT globaluri daTbobiT msoflios 54 
qveyana dazaraldeba. mecnierebis TqmiT 2030 wlisaTvis 
dedamiwa saSinel mdgomareobaSi iqneba. Semcirdeba sakve-
bi da yovelwliurad erTi milioni adamiani daiRupeba. 
Aam yvelafris Sedegad daiwyeba didi ekonomikuri ngreva. 
romelic up. y. iseT qveynebs Seexeba, rogorebicaa: ameri-
ka, Ggermania, iaponia da sxva.     
     samrewvelo sawarmoebi, energetikuli kompleqsebi 
da transporti yovel wels atmosferoSi uSvebs 20 mili-
ard tonaze met naxSirorJangs da 700 milion tonamde 
sxvadasxva (azotis, gogirdis, qloris, tyviis da sxva 
elementTa Semcvel) nivTierebas.  
 

 

http://notepad.ge/2010/12/cudi-ekologia/ecolog


32 

  

 
saTburis efeqtis gamo dedamiwis saSualo wliuri tempe-
ratura 0,30-0,60-iT gaizarda da mosalodnelia misi Sem-
dgomi mateba, rac globaluri daTbobis winapirobas war-
moadgens. globaluri daTbobis SeCereba mxolod mwvane 
mcenareebs SeuZliaT, radgan isini STanTqaven naxSiror-
Jangs da gamoyofen Jangbads. Mmiuxedavad amisa, adamiane-
bi ver acnobiereben mosalodnel safrTxes da kvlav 
umowyalod mimdinareobs tyeebis gaCexva-ganadgureba, ris 
Sedegadac bolo 30 wlis ganmavlobaSi dedamiwam Tavisi 
tyeebis naxevari dakarga. 
stratosferuli ozonis Sris daSla. Oozoni  O3 airi, 
romelic gansazRvravs dedamiwis atmosferoSi mzis ra-
diaciis STanTqmis xasiaTs. Oozons atmosfero mcire ra-
odenobiT Seicavs. Mmisi ZiriTadi masa atmosferoSi mo-
Tavsebulia ozonosferoSi _ fena, romelic ganlagebu-
lia 10-50 km simaRleze. ozonosferoSi mzis ultraiisfe-
ri gamosxivebis xarjze mimdinareobs Jangbadis ioniza-
cia, rasac Tan sdevs ozonis warmoqmna. Oozonis maRali 
koncentracia STanTqavs saSiS ultraiisfer sxivebs da 
amiT xmeleTze gavrcelebul sicocxles icavs damRupve-
li gamosxivebiagan. Oozonis fena unikaluri TviTbalan-
sirebadi sistemaa. Oozonis warmoqmna da atmosferoSi mi-
si ganawileba kargad aixsneba fotoqimiuri TeoriiT. 
Oozoni yvelaze metad 2900 A-ze ufro mokle talRis sig-
rZis mqone radiacias STanTqavs, amitom radiaciis bio-
logiurad yvelaze aqtiuri nawili ar aRwevs dedamiwis 
zedapirs. radiaciis STanTqmis gamo ozonis fenis T matu-
lobs, rac mniSvnelovan gavlenas axdens atmosferos 
siTbur reJimze.  
 



33 

  

 
  

  cnobilma ingliselma biofizikosma sidni Cepmenma 
(1888-1970) Seqmna ozonis warmoqmnis da xarjvis meqanizmi, 
romelic mis saxels atarebs. molekuluri Jangbadis fo-
todisociaciis Sedegad ozonis warmoqmnis reaqcia:  

O2 +  hv →  2O 
atomuri Jangbadis urTierTqmedebiT molekulur Jangbad-
Tan warmoiqmneba ozoni.  

O2  +  O  →  O3 
atmosferoSi ozonis koncentracia damokidebulia or 
faqtorze:  
1. Jangbadis disociaciisaTvis saWiroa intensiuri mokle-
talRiani gamosxiveba, romelic STainTqmeba dedamiwasTan 
miaxloebis xarisxis mixedviT. magaliTad, O2-is disocia-
cia atomebad xdeba zeda fenebSi.  
2. ozonis molekulis stabilizaciisaTvis saWiroa misi 
Sejaxeba sxva nawilakebTan, e.i. haeris gaiSviaTeba ar un-
da iyos Zalian didi da simaRlec ar unda iyos didi. 
Ees ori faqtori, romlebic urTierTsawinaaRmdegod moq-
medeben, ganapirobebs ozonis dagrovebas atmosferos 
garkveul fenebSi.  
    70-iani wlebSi dawyebuli dakvirvebebi cxadyofs, rom 
stratosferoSi ozonis (O3) raodenoba kvlav mcirdeba. 
es procesi yvelaze metad SeiniSneba antarqtidisa da ar-
qtikis raionebSi. dadgenilia, rom ozons Slis qlorisa 
da bromis SenaerTebi. es nivTierebebi stratosferoSi Zi-
riTadad xvdeba atmosferoSi qlorftornaxSirbadebisa 
da bromqlor-naxSirbadebis emisiis gziT, romelTa war-

http://1.bp.blogspot.com/_pYQNkGzA3tQ/S-QrxObyaWI/AAAAAAAAABI/8it2rZgcMIk/s1600/ozone_layer_300.j
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moeba me-20 saukunis 20-ian wlebSi daiwyo da saukunis 
bolos 2 mln t-s miaRwia. 1974 wels amerikelma mkvleva-
rebma m. molinma da S. roulma ozonosferos degradacia 
stratosferoSi freonebis _ ftornaxSirwyalbadebis ar-
sebobiT axsnes. Tvlian, rom atmosferoSi moxvedrili 
organul naerTTa qfn-isa da bqn-is molekulebi aTwleu-
lebis ganmavlobaSi ar iSleba da stratosferomde aR-
wevs, sadac mzis ultraiisferi gamosxivebis Sedegad iS-
leba da qloris atomebs gamoyofs. es ukanaskneli ki 
Semdgom muSaobs, rogorc ozonis molekulebis daSlis 
katalizatori. iTvleba rom TiTo molekula qlor-
ftor-naxSirbadi aTiaTasamde ozonis molekulas Slis. 
maSin arsebuli monacemebis gaTvaliswinebiT gakeTebuli 
prognoziT 2050 wels atmosferoSi ozonis Semcveloba 
unda ganaxevrdes. freonebi 1-adO1928 wels miiRes diupo-
nis firmis laboratoriaSi. isini iafi, cecxlgamZle niv-
Tierebebia da haerTan ar warmoqmnis feTqebad narevebs. 
Aam Tvisebam ganapiroba misi gamoyeneba macivar-danadga-
rebSi da kondencionerebSi (laTinurad, frigor – sici-
ves niSnavs). Ffreonebis atmosferoSi dagrovebas sxva 
TvisebebTan erTad xels uwyobs maTi mdgradoba. F-11 da 
F-12-is 70 - 100 wlis ganmavlobaSi ar iSleba.  
    atmosferoSi ozonis koncentracia damokidebulia 
masSi  qfn-is, bqn-is da azotis oqsidebis Semcvelobaze. 
Aazotis oqsidebs mudmivad Seicavs atmosfero mcire 
koncentraciiT. Aazotisa da Jangbadis fotoqimiuri ur-
TierTqmedebis gamo azotis (II) oqsidi Slis ozons, xo-
lo azotis (IV) oqsidi ikavSirebs atomur Jangbads. azo-
tis oqsidebi ozonis daSlaSi asruleben katalizatoris 
rols. reaqcia warimarTeba Semdegnairad:  

O3  +  NO →  NO2   +  O2 

NO2  +  O →  NO  +   O2 

 O3   +  O  →  2 O2 

 ozonis safaris SeTxelebis Sedegad izrdeba dedami-
wis zedapirze moxvedrili ultraiisferi gamosxivebis 
intensivoba, rac Tavis mxriv iwvevs kanis daavadebaTa 
albaTobis zrdas. stratosferuli ozonis daSla ganapi-
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robebs kosmosidan momdinare ultraiisferi gamosxivebis 
ufro meti raodenobiT moxvedras dedamiwis zedapirze, 
rasac mohyveba arasasurveli qimiuri da biologiuri 
procesebi cocxal organizmebSi. ultraiisferma sxivebma 
SeiZleba gamoiwvios kanis kibo, imunuri sistemis rRveva 
da adamianis janmrTelobisaTvis saSiSi sxva daavadebebi, 
agreTve, florisa da faunis saxeobebis ganadgureba.  
     saqarTvelo mxars uWers msoflio sazogadoebis Za-
lisxmevas, romelic stratosferuli ozonis Sris Semci-
rebis aRkveTiskenaa mimarTuli. amasTan, qveynis xelisuf-
lebas miaCnia, rom problemis gadasawyvetad metad mniS-
vnelovania saerTaSoriso doneze TanamSromloba.  
    1995 wels 20-ma qveyanam xeli moawera ozonis Sris 
dacvis Sesaxeb venis konvencias. saqarTvelo SeuerTda 
ozonis Sris dacvis Sesaxeb venis konvencias (vena, 1985) 
da ozondamSlel nivTierebaTa Sesaxeb monrealis oqms 
(monreali, 1987). am oqmis Tanaxmad  dadginda ozonis 
Sris damSleli nivTierebebis xmarebidan amoRebis eta-
pobrivi grafiki. SemdgomSi am xelSekrulebebs mTeli 
msoflio SeuerTda. dRes yvelaze agresiuli qfn-ebi ukve 
amoRebulia xmarebidan. Tumca stratosferodan maT gaq-
robas kidev ramodenime aTeuli weliwadi dasWirdeba.   
    dReisaTvis saqarTveloSi ar arsebobs ozondamSlel 
nivTierebaTa mwarmoebeli obieqtebi. 1997 wels globalu-
ri garemos dacviTi fondis finansuri daxmarebiT dazus-
tda saqarTveloSi ozondamSlel nivTierebaTa moxmare-
bis done sabazo (1996) wlisaTvis, Sedga am donis cvli-
lebis prognozi momdevno wlebisaTvis, SemuSavda ozon-
damSlel nivTierebaTa xmarebidan amoRebis erovnuli 
programa da moqmedebaTa gegma. gamokvlevebis mixedviT, 
saqarTveloSi 1996 wels moxmarebuli iqna ozondamSlel 
nivTierebaTa daaxloebiT 26 tona. am raodenobis umTav-
resi nawili samacivro teqnikis SekeTebisa da momsaxure-
bis seqtorze modis. Sesabamisad, Camoyalibda macivara-
gentebis marTvis gegma, romelic gulisxmobs macivaragen-
tebis importze kontrolis gaZlierebas, macivris teqni-
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kosTa gadamzadebas, samacivro teqnikis SekeTebisas nax-
mari macivaragentebis Segrovebasa da reciklirebas. 
    Oozonosferos degradacia Tanamedroveobis mwvave 
ekologiuri problemaa. Gglobaluri katastrofis Tavi-
dan acilebis mizniT iaponiaSi daiwyes axali, SedarebiT 
umdgradi freonebis warmoeba, romlebic stratosferoSi 
moxvedramde unda daiSalon.  
afeTqeba Cernobilis atomur eleqtrosadgurSi. 40-iani 
wlebidan atomuri eleqtrosadgurebis, samTomompovebeli 
da samTogadamamuSavebeli sawarmoebis da radioqimiuri 
qarxnebis mier dagrovil radioaqtiur narCenebTan erTad 
aRmocenda dabinZurebis axali wyaro – birTvuli iara-
Ris gamocda da avariebi atomur eleqtrosadgurebze. 
1945-86 wlebSi msoflioSi 1500-mde birTvuli afeTqeba 
ganxorcielda, ris Sedegadac atmosferoSi radionukli-
debis uzarmazari raodenoba gavrcelda da Semdeg deda-
miwis sxvadasxva regionSi daileqa, ramac mniSvnelovnad 
Secvala planetis radioekologiuri mdgomareoba.  
     1986 wlis 25 aprils Cernobilis atomuri eleqtro-
sadguris me-3 energoblokSi radiaciam gaJona. es bloki 
unda gaCerebuliyo teqnikuri operaciebis Casatareblad, 
magram energobloki ar daemorCila standartul qmede-
bebs da ar gaCerda. ris Sedegadac reaqtorSi temperatu-
ram TandaTan imata da gaCnda xanZari. me-2 dRes moxda 
ori afeTqeba, ramac reaqtoris mkvrivi metalis garsi 
gaglija da 180 tona aalebuli urani gamovarda gareT. 
Cernobilis atomuri eleqtrosadguris reaqtorSi 4 dRis 
ganmavlobaSi iwvoda gavarvarebuli urani. dafiqsirda 
Zlieri birTvuli gamosxiveba. almodebuli reaqtoris 
dasamarxavad haeridan SveulmfrenebiT yridnen betonsa 
da damsxvreul tyvias. Cernobilis movlenis Semdeg prin-
cipulad axali era daiwyo planetaze. KafeTqebis Sede-
gad daiRupa  10000 adamiani. Cernobilis radiaciulma 
Rrubelma evropis qveynebSi mowamla niadagi, mcenareu-
loba da cxovelebi. skandinaviis qveynebSi daxoces 40000 
Sinauri cxoveli. germaniaSi aTasobiT tona rZe gadaRva-
res. Eevropis sxvadasxva qveynebSi dResac mkurnaloben 
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Cernobilis bavSvebs, romlebmac miiRes radiaciuli ga-
mosxivebis maRali doza. katastrofas 8 miliard maneTze 
meti materialuri zarali mohyva. BbibliaSi mocemulia 
atomuri katastrofis suraTi da miTiTebulia adgilsam-
yofeli: ,,mesame angelozma daukra buki da cidan Camovar-
da didi varskvlavi, gaxurebuli CiraRdaniviT iwvoda da 
davarda mdinareebis mesamed nawilze da wyalTa wyaroeb-
ze. am varskvlavis saxeli iyo abzinda da wylebis mesame-
di nawili abzindad iqca, didZali xalxi daixoca wyle-
bisagan, vinaidan mware gaxdnen isini”(gamocxadeba ioanesi 
8:10,11). abzinda Sxamiani mcenaris saxelwodebaa. mas Zvel 
slavurad ,,Cernobili” ewodeba. 
    rogorc radiaciis doniT, ise gabinZurebuli teri-
toriis sididiT, Cernobilis avaria yvelaze didi iyo. 
Cernobilis katastrofis Semdeg wvimis saSualebiT radi-
onuklidebi mTel msoflioSi gavrcelda.Mmis daSlas 
ramdenime aseuli weli sWirdeba es kacobriobis istori-
aSi udidesi ekologiuri katastrofaa. Cernobilis avari-
is Sedegad uamravi adamiani dazaralda. ingliseli mec-
nierebis azriT, mravali infeqciuri qronikuli daavade-
bis ganviTarebisaTvis sakmarisia mcire dozis gamosxive-
bac ki. Mmisi zemoqmedebiT izrdeba sikvdilianoba kibova-
ni daavadebebiT, rac gamowveulia organizmis unaris daq-
veiTebasTan, winaaRmdegoba gauwios simsivnis ujredebis 
zrdasa da gavrcelebas.  
atomuri bombis afeTqeba xirosimasa da nagasakSi. me-20 
saukunis 40-iani wlebidan atomuri energiis SeuzRudavma 
gamoyenebam, amerikelebis mier iaponiaSi xirosimasa da 
nagasakis dabombvam kacobriobis yuradReba miiqcia. 
    1945 wlis 6 agvistos amerikelma mfrinavma atomuri 
bombi Camoagdo jer xirosimaSi, sami dRis Semdeg ki igi-
ve ganmeorda nagasakSi. afeTqebis Semdeg es qalaqebi 
cecxlis alSi gaexvia. afeTqebis centridan 300 metris 
radiusSi myofi adamianebi pirdapir aorTqldnen, fer-
flad gadaiqcnen. im adamianebma vinc epicentridan 1km 
manZilze imyofebodnen, miiRes gamosxivebis sasikvdilo 
doza. afeTqebis Sedegad warmoqmnilma cecxlma yvelafe-
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ri dawva da gaanadgura 1 kv/km teritoriaze. afeTqebis 
Semdeg, amerikis imdroindeli prezidenti trumeni gamar-
jvebas zeimobda, igi aRtacebuli iyo bombis simZlavriT. 
,,am bombs, ambobda igi, ufro meti damangreveli Zala 
aqvs, vidre 20000 tona trinitrotoluols (tritols). 
Mmsoflios istoriis yvelaze did azartul mecnierul 
TamaSSi Cven riskze davdeT 2 miliardi dolari da movi-
geT”. atomuri bombis afeTqebis dros, xirosimaSi cxov-
robda 430000 adamiani. 1946 wlis TebervalSi statistikis 
mixedviT, daiRupa 78150 adamiani, ukvalod daikarga 13983, 
mZimed daavadda 9428, msubuqi dazianeba miiRo 27997 adami-
anma.  
smogi. gazisa da myari nawilakebis 300 nivTierebaze meti, 
romelnic gamoityorcnebian haerSi samrewvelo sawarmoebis 
mier,sacxovreblebis gaTbobisa da transportis muSaobis 
Sedegad, Zlierad cvlis atmosferos. M 
misi dabinZureba pirdapir an iribad ayenebszians  
adamians, cxovelebs, mcenareebs, aseve Senobebs. Wvartli _ 
esaa ruxi ,,saburveli”, romelic xSirad aRimarTeba samrew-
velo raionebis Tavze, akavebs mziuri radiaciis daaxloe-
biT 30%-s da STanTqavs sicocxlisaTvis aucilebel ul-
traiisfer sxivebs. mtvriT da gaziT dabinZureba amcirebs 
cxovelebisa da mcenareebis biologiur produqtulobas 
da sameurneo nayofierebas. sakveb jaWvebSi grovdeba mavne 
nivTierebebi, magaliTad: tyvia da ftori, rac momxmare-
bels zogjer sasikvdilo saSiSroebas uqmnis. wvima da bu-
rusi xels uwyobs haeridan Sxamian nivTierebaTa SeRwevas 
niadagSi da maT monawileobas wylis mimoqcevaSi.  
     Mme-20 saukunis Sua wlebSi aSS-s industriul qala-
qebSi zamTris periodSi  smogi, anu bol-nisli imdenad 
Zlieri  iyo, rom SesamCnevad gaizarda sikvdilianoba. 
1952 wels londonSi ramdenime dRis ganmavlobaSi 4000 
adamiani daiRupa murisa da gogirdis naerTebis maRali 
koncentraciisagan, romelic uZravi sqeli nislis saxiT 
dabinZurebuli haeris masisagan warmoiSva. Yyvelaze me-
tad bronquli problemebis mqone xanSiSesuli adamianebi 
da patara bavSvebi dazaraldnen. amJamad, smogi aRar war-
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moadgens problemas dasavleT evropaSi haeris dabinZure-
baze mkacri kontrolis dawesebis gamo. ganviTarebuli 
qveynebis haeris sisufTavis xarisxi ganuxrelad umjo-
besdeba samrewvelo da satransporto seqtorSi Zvirad-
Rirebuli filtrebis da katalizatorebis danergvis 
xarjze. im qveynebSi ki, romlebic ekonomikur kriziss ga-
nicdian, atmosferuli haeris mdgomareoba mniSvnelovnad 
uaresdeba.  
mJave wvimebi. Bbevri regionisaTvis garemos gabinZurebis 
TvalsazrisiT erT-erTi mniSvnelovani problemaa mJave 
wvimebi. es dasaxeleba iseT movlenebs aerTianebs, rogo-
ricaa: mJave nisli, mJave Tovli da a.S. TiToeuli maTgani 
atmosferul tenSi mJavaTa arsebobas da garemoze maT 
damazianebel moqmedebas gulisxmobs. mJave wvimis movle-
na 1800 wels britaneTSi angus smitis mier iqna aRwerili 
da 1950 wlamde miviwyebuli iyo. Ees procesi bunebriv wvi-
masTan SedarebiT wvimis wylis mJavianobis momatebas gu-
lisxmobs. mJave wvimis ori umTavresi komponentia gogir-
dmJava da azotmJava. zogjer mJave wvimebi sakmaod Sors 
modis im adgilebidan, sadac pirveladi damabinZurebeli 
naerTebis wyaroebia. Aamrigad, mJave wvimebis problema ama 
Tu im qveynis farglebiT ar SemoisazRvreba, radganac at-
mosferuli damabinZureblebi didi masStabiT gadaadgile-
bas xSirad ganicdian. magaliTad, mJave wvimebis umetesoba, 
romelic norvegiaSi, Sveciasa da niderlandebSi modis, ev-
ropis sxva qveynebSi gamoyofili gogirdisa da azotis oq-
sidebidan warmoiqmneba. mJavianobis momateba uaryofiTad 
moqmedebs rogorc mcenareul, ise cxovelur samyaroze. 
Ggazrdili mJavianoba Tevzis populaciis mkveTr Semcire-
bas iwvevs. Tevzebis saxeobaTa mxolod mcire ricxvs SeuZ-
lia gadarCes da mJave areSi reproduqcia ganaxorcielos.  
dabinZureba navTobproduqtebiT. azerbaijanis sazRvridan 
sufsis terminalamde saqarTvelos teritoriaze gadis nav-
Tobis satransporto derefani. amitom, gansakuTrebuli yu-
radReba unda mieqces navTobsadenis eqsploataciis pirobe-
bis dacvas, raTa Tavidan iqnas acilebuli is ekologiuri 
problemebi, rac SeiZleba navTobsadenis dazianebis Sem-
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TxvevaSi xmeleTze navTobis daRvram gamoiwvios. anTropo-
genuri stresis mimarT gansakuTrebuli “simyifiT” e.i. sen-
sitiurobiT gamoirCeva notio subtropikul olqSi Semava-
li TiTqmis yvela raioni, gansakuTrebiT ki kolxeTis dab-
lobis dasavleT-centraluri nawili. Aaq atmosferuli na-
leqebis didi raodenobis pirobebSi gruntis wylebis maRa-
li donis fonze SeiZleba ganviTardes lokaluri xasiaTis 
ekologiurad uaryofiTi procesebi, kerZod,  teritoriis 
gruntis wylebiT datborva, rac did Tavsatexs gauCens ad-
gilobriv mosaxleobas. aRsaniSnavia, rom niadagis fenebSi 
dabrunebul-CaJonil wyals SeiZleba Seerios terminalis 
araswori eqsploataciis Sedegad navTobSereuli wylis ma-
sa, romelic mniSvnelovnad daabinZurebs gruntis wylebs.  
     seriozul SeSfoTebas iwvevs gansakuTrebiT okeanee-
bis navTobiT dabinZureba, romlis mizezebadac tankere-
bis katastrofebs da Ria zRvaSi ganlagebuli WaburRi-
lebidan navTobis gadinebas asaxeleben. 

cxrili 1 
navTobiT okeaneebis dabinZurebis wyaroebi 

 

wyaro mlnt/ 
weli 

% wyaro mlnt/ 
weli 

% 

transportireba 2,12 34,8 Camdinare wylebi 0,5 9,8 

mdinareebi 1,9 31,2 navTobis gadamamu-
Savebeli qarxnebi 

0,2 3,3 

atm. naleqebi 0,6 9,8 zRvaSi mopoveba 0,08 1,3 

bunebriad  
gaJonili 

0,6 9,8 sul 6,1 100 

      

navTobis mopoveba 1880 wels daiwyo da wliurad 3,2 mlr 
tonas Seadgens. Mmisi ZiriTadi mompovebeli regionebia: 
sparseTis yure, venesuela, cimbiri, alaska da sxva. mopo-
vebuli navTobis 60-% ZiriTad momxmarebelTan (Crdilo-
eT amerika, evropa, iaponia) tankerebiT transportirdeba. 
Ggasuli saukunis dasasruls transportirebul iqna 2,5 
mlrd/t navTobi. navTobis transportirebis dros Catvir-
Tvisa da gadmotvirTvisas sawvavis daaxloebiT 1% or-
Tqldeba da iRvreba. gasuli saukunis Sua wlebSi cnobi-
li norvegieli mecnieri, mogzauri da mwerali tur hei-
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erdali "kon-tikiT" wynar okeaneSi  mogzaurobis Semdeg 
gaocebuli darCa Sua okeaneSi navTobis uamravi laqis 
arsebobiT. swored norvegieli swavluli gaxda pirveli, 
vinc navTobiT dabinZurebis problemebze gaamaxvila sa-
zogadoebis yuradReba. sadReisod, aSS-is erovnuli mec-
nierebaTa akademiis monacemebis mixedviT, erT weliwadSi 
msoflio okaneSi saSualod 1.3 milioni tona navTobi da 
navTobproduqtebi xvdeba, Tumca varaudoben, rom uares 
SemTxvevaSi am raodenobam SeiZleba 8.5 mln/t miaRwios.  
     navTobi da navTobproduqtebi garemos yvelaze metad 
gavrcelebul damabinZurebel nivTierebebs warmoadgenen. 
navTobis mopoveba, misi momqmedi WaburRilebi, gadamuSave-
ba, navTobproduqtebis mravalmxrivi da farTo gamoyeneba 
garemos dabinZurebis wyaroebia. aRsaniSnavia, rom ZiriTadi 
navTobmompovebeli qveynebi daSorebulia momxmarebeli re-
gionebidan, amitom aucilebeli xdeba misi gadazidva saz-
Rvao da saxmeleTo transportiT, agreTve milsadenebiT, 
romelTa avariebi trasebis dabinZurebis mizezi xdeba. da-
binZurebis sxva wyaroebidan aRsaniSnavia navTobgadamamuSa-
vebeli qarxnebidan wyalsatevebSi Camdinare wylebi, tanke-
rebis narecxi da balasti wylebi, qalaqis quCebis narecxi, 
navTobproduqtebis gasamarTi sadgurebi. sadazRvevo firma 
`loidis~ monacemebiT, yovelwliurad avarias ganicdis 250-
mde gemi, romelTa bortze arsebuli sawvavi garkveuli 
drois Semdeg okeaneSi xvdeba. bolo 80 wlis manZilze 
1000-ze metma tankeris katastrofis Sedegad zRvaSi CaiRva-
ra 120000 t nedli navTobi. 1978 wels bretanis sanapiros-
Tan supertankeris `amoko kadisis~ CaZirvis Sedegad 223000 
t navTobproduqti CaiRvara, ramac sakurorto zonis 130 km 
daaziana. 1970 wels Stormis Sedegad dazianda kompania 
`aramko~-s (saudis arabeTi) navTobsadeni, ris Sedegadac 
zRvaSi CaiRvara 18 milioni tona navTobi. garemos potenci-
uri dabinZurebis wyaros warmoadgenen Selfis zonaSi ar-
sebuli saburR-mompovebeli platformebi.  
    navTobi rTuli Sedgenilobisaa. masSi identificire-
bulia 1000-ze meti nivTiereba, romelTa Soris sakmaod 
bevri nivTiereba cocxali organizmebis mimarT toqsiku-
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ri moqmedebiT xasiaTdeba da  gavlenas axdens garemos 
ekologiaze. navTobis msubuqi fraqciebi cocxali orga-
nizmebis mimarT garkveuli toqsikurobiT xasiaTdebian. 
masSi Semavali alkanebi naxSirbadatomebiT C10 da nakle-
bi (C≤10) avlenen narkotikul moqmedebas, maRali toqsi-
kurobiT xasiaTdebian msubuq fraqciebSi Semavali aroma-
tuli naxSirwyalbadebi (benzoli, toluoli, nafTali-
ni), magram msubuqi fraqciebis advilad aqroladobis ga-
mo garemo maTgan advilad sufTavdeba. maRali rigis pa-
rafinebi niadagebSi, zRvebsa da okeaneebSi arsebul coc-
xal organizmebze Zlier toqsikur moqmedebas ar axdenen, 
magram maTTvis damaxasiaTebeli maRali gamyarebis tempe-
raturis gamo, arsebiT gavlenas axdenen niadagebis fizi-
kur Tvisebebze. gansakuTrebiT toqsikurobiT gamoirCeva 
navTobSi Semavali gogirdSemcveli naerTebi da kancero-
genuli bunebis policikluri aromatuli naxSirwyalba-
debi. niadagSi moxvedrili navTobi iwvevs rig negatiur 
Sedegebs. navTobis mopovebisa da gadamuSavebis raionebSi 
SeiniSneba niadagebis morfologiuri da fizikur-qimiuri 
Tvisebebis intensiuri transformacia. xdeba niadagis 
struqturis gauareseba, feris cvlileba, mcirdeba niada-
gebis produqtiuloba, rig SemTxvevaSi sasoflo-sameur-
neo daniSnulebis miwebi xdeba uvargisi; navTobis xan-
grZlivi moqmedeba iwvevs niadagis mikrobiologiur 
cvlilebas. gansakuTrebiT uaryofiTad moqmedebs navTo-
bi manitrificirebel baqteriebze. mniSvnelovani raode-
nobiT navTobis Semcvelobisas niadagSi iTrguneba celu-
lozis damSleli mikroorganizmebis ganviTareba. amasTa-
nave aRsaniSnavia, rom navTobis xangrZlivi moqmedebis 
Sedegad niadagSi xdeba specifikuri formis mikroorga-
nizmebis warmoqmna, romlebic apirobeben niadagSi mniS-
vnelovani procesebis warmarTvas - parafinebisa da aro-
matuli naxSirwyalbadebis daJangvas. navTobi xasiaTdeba 
wyalSi ganTxevis didi unariT - zRvebsa da okeaneSi mox-
vedrili navTobi wylis zedapiris did farTobze ganiT-
xeva. 1 t navTobi Txeli apkis saxiT faravs 12 km2 wylis 
zedapiris farTobs. Yyovelwliurad okeaneSi xvdeba da-
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axloebiT  da yovelwliurad navTobis apkiT ifareba 
msoflio okeanis 150-180X106km2 zedapiri; navTobis did 
farTobze ganTxeva ganapirobebs navTobis aorTqlebas, 
rac, Tavis mxriv, damokidebulia naxSirwyalbadebis mo-
lekulur masaze, temperaturaze da qaris siCqareze. pir-
vel 24 sT-Si qroldeba im naxSirwyalbadebis 50%, rom-
lebic molekulaSi Seicaven 14-mde naxSirbadatoms. Sem-
deg 7 dRe-RameSi C14-C17 naxSirbadatomebis Semcveli nax-
Sirwyalbadebis 50% aRniSnuli naxSirwyalbadebis aqro-
lebis Semdeg darCenili `damZimebuli~ fraqcia ileqeba 
fskerze. okeanis zedapirze warmoqmnili navTobis mono-
molekuluri fena 50%-iT amcirebs airis gatarebas da 
abrkolebs airisa da siTbos mimocvlas atmosferosa da 
hidrosferos Soris, siTbos mimocvlis darRvevam SeiZ-
leba planetis klimatis cvlilebaze moaxdinos gavlena. 
adgili aqvs apkis qveS sinaTlis intensivobis mkveTr 
Semcirebas, rac Zalian uaryofiTad moqmedebs wyalsate-
vebSi mimdinare fotoqimiur da bioqimiur procesebze, 
xdeba wyalsatevebSi arsebuli cocxali organizmebis ga-
nadgureba. moqcevis zonaSi adgili aqvs planqtonebis, 
mcire zomis mcenareebisa da frinvelebis ganadgurebas. 
CrdiloeT zRvasa da Crdilo atlantikaSi navTobiT da-
binZurebis Sedegad weliwadSi iRupeba 150000-450000 frin-
veli. yureebSi, sadac Senelebulia wylis mimocvla, Sem-
Cneulia zRvis florisa da faunis sruli ganadgureba. 
fitoplanqtonebis masiurma ganadgurebam SeiZleba gamo-
iwvios dedamiwaze Jangbadis balansis seriozuli dar-
Rveva, radgan zogierTi monacemebiT Jangbadis daaxloe-
biT 70% producirdeba fitoplanqtonebiT. gansakuTrebu-
li toqsikurobiT (Zlieri kancerogenuri TvisebebiT) ga-
moirCeva policikluri aromatuli naxSirwyalbadebi. 
wylebSi navTobis Zalian mcire koncentraciebis drosac 
ki SesaZlebelia zRvis biotebis organizmebis dazianeba 
maT qsovilebSi aromatuli naxSirwyalbadebis dagrove-
bis Sedegad, rasac adgili aqvs navTobiT dabinZurebul 
areSi cocxali organizmebis didi xniT yofnis SemTxve-
vaSi. zRvis mozrdili organizmebis sikvdils iwvevs 
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xsnarSi aromatuli naxSirwyalbadebis maRali koncen-
tracia. kancerogenuri policikluri aromatuli naxSir-
wyalbadebis dagroveba saWmel moluskebsa da TevzebSi 
did safrTxes uqmnis adamianTa janmrTelobas maTi sakve-
bad moxmarebis SemTxvevaSi. 
     garemoSi moxvedrili navTobi rTul transformaci-
as ganicdis. masSi Semavali dabalmolekuluri naerTebi 
orqldeba, nawili naerTebisa ixsneba wyalSi, nawili 
iJangeba da a.S. dakvirvebebis Sedegad dadgenilia, rom 
wyalsatevebSi zedapirze ganTxmuli navTobis Txeli fe-
nis 25% ramodenime dReSi qreba. navTobisagan okeanis 
TviTgawmendisas mniSvnelovania JangviTi procesebi, ro-
melTa Sedegad warmoqmnili produqtebi wyalSi xsnade-
bia. bunebrivia, JangviTi procesis siCqare Jangbadis raode-
nobazea damokidebuli.  
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transportis saxeebi saqarTveloSi 
     

  saavtomobilo da sahaero transportis intensiur 
ganviTarebamde, XIX saukunis bolos  da XX saukunis 
pirvel naxevarSi rkinigza iyo mgzavrTa gadaadgilebis 
erT-erTi ZiriTadi saSualeba. droTa ganmavlobaSi saav-
tomobilo da sahaero transportis wili gadazidvebSi 
didad gaizarda, magram swrafi sarkinigzo magistrale-
bis mSeneblobis Sedegad rkinigzam moipova konkurentu-
narianoba.  amJamad mgzavrebis Sor manZilze gadayvanaSi 
rkinigzas me-2 adgili uWiravs sahaero transportis Sem-
deg.  
      Tbilisis farglebSi arsebuli sarkinigzo xazi 
warmoadgens aRmosavleT-dasavleT satransporto dere-
fanSi saqarTvelos gavliT warmoebuli gadazidvebis 
erT-erT umTavres rgols. Tbilisis centraluri nawilis 
SemovliTi sarkinigzo xazis mSeneblobis gziT ,,saqarTve-
los rkinigzis” proeqti gazrdis Tbilisis farglebSi 
rkinigzis operirebis efeqturobasa da usafrTxoebas. aR-
niSnuli proeqti xels Seuwyobs sarkinigzo infrastruq-
turis  mier gayofili qalaqis nawilebis integrirebas, 
mniSvnelovnad Seamcirebs rkinigzis funqcionirebiT gamow-
veul ekologiur problemebs, gantvirTavs qalaqis saavto-
mobilo transportis moZraobas.  
     saqarTvelos transportis seqtori garemoze serio-
zuli datvirTvis wyaroa. 2001 wlis Semdeg gaormagda 
samgzavro avtomobilebis raodenoba, xolo avtobusebisa 
– gasammagda. kerZo avtotransportis mflobelTa umrav-
lesoba urbanul centrebSia koncentrirebuli (gansakuT-
rebiT TbilisSi), da es tendencia savaraudod gagrZel-
deba. saqarTveloSi atmosferos damabinZureblebis haer-
Si gafrqvevis 90%-ze meti avtotransportze modis. qala-
qebis zogierTi ubnis haeris dabinZureba ramdenime para-
metriT mudmivad aWarbebs dasaSveb zRvars. saqarTvelos 
aqvs avtotransportidan gafrqvevis SezRudvis evrostan-
dartebis analogiuri moTxovnebi, magram maTi aRsruleba 
realurad ar xdeba, vinaidan socialuri fonis gaTva-
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liswinebiT, kerZo mflobelobaSi arsebuli msubuqi av-
tomanqanebis savaldebulo teqnikuri Semowmeba SeCerebu-
lia 2013 wlamde. agreTve gasaTvaliswinebelia saavtomo-
bilo parkis maRali asaki da sawvavis xarisxis arasakma-
risi kontroli qveyanaSi. am mxriv mkvlevarTa azriT me-
ti yuradRebaa saWiro transportis integrirebul dageg-
mvaze, eleqtrotransportis ganviTarebaze, mcirenaxSir-
badiani sawvavisa da axali teqnologiebis – hibridulis, 
energoujredis danergvasa da ganviTarebaze qveyanaSi. 
     transportis sferos zemoqmedeba garemoze seriozu-
lia haeris dabinZurebis TvalsazrisiT xolo wylisa da 
niadagis dabinZurebas naklebi masStabi aqvs da amasTan 
dakavSirebuli statistikac mwiria. 
     cnobilia, rom sarkinigzo transportis muSaobis sa-
zomi erTeulia tona-kilometrebi (t.km) satvirTo moZra-
obaSi da mgzavri kilometrebi (mgz. km) samgzavro moZra-
obaSi. aRniSnuli maCveneblebi maqsimaluri iyo 1985 wels 
sabWoTa periodSi, rodesac wliurma tvirTbrunvam Sead-
gina 12,48 miliardi t.km, xolo mgzavrTbrunvam 2,95 mili-
ardi mgzavr. km. sabWoTa kavSiris daSlis Semdeg es maC-
veneblebi mkveTrad daeca. 1995 wels tvirTbrunva Semcir-
da 1,25 miliard t.km-mde, xolo mgzavrTbr5unva 0,18 mili-
ard mgz. Km-de. 1995 wlidan daiwyo aRniSnuli maCveneble-
bis zrda da 2004 wlis monacemebiT Sesabamisad Seadgina 
4,86 miliardi t.km da 0,614 miliardi mgz.km. 
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diagrama 1. saavtomobilo gzebsa da rkinigzebis qselis simWidrove saqarTve-
loSi da sididis mixedviT Sesadarebel qveynebSi 

 
diagrama 2. saqarTveloSi registrirebuli avtomobilebis raodenoba 
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  3                         4 

diagrama 3. mgzavrTa gadayvana transportis saxeebis mixedviT  
diagrama 4. mgzavrTbrunva transportis  saxeebis mixedviT                      

 
           5                                           6 
diagrama 5.  tvirTis gadatana saerTo sargeblobis transportis saxeebis 
            mixedviT     
diagrama 6. tvirTbrunva saerTo sargeblobis  transportis  saxeebis  
            mixedviT                                                                                                                                
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diagrama 7. saavtomobilo sawvavis importi saqarTveloSi                                                                   

 
diagrama 8. saavtomobilo sawvavis moxmarebis dinamika wlebis mixedviT 
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diagrama 9. avtomanqanaTa raodenobis cvlileba wlebis mixedviT 
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transportis istoria 
      
     Mme-19 saukunis I naxevramde TbilisSi gadasaadgi-
leblad da tvirTis gadasatanad iyenebdnen sxvadasxva 
saSualebebs: uremi, Cardaxi, saxedari, tivi. me-19 sauku-
nis me-2 naxevridan TbilisSi mgzavrTa gadayvana ZiriTa-
dad etlebiT xdeboda. maTSi yvelaze gamorCeuli iyo 
,,droSka” (faetoni, lineika, diliJansi). 1870 wlisaTvis 
439 orcxeniani, 117 erTcxeniani etli da 672 sazidari 
moZraobda q. TbilisSi.  
    Tbilisis farTobisa da mosaxleobis zrdasTan er-
Tad qalaqis xelmZRvanelobam gadawyvetileba miiRo, rom 
TbilisSi Seqmniliyo sacxenosno rkinigza, anu e.w. ,,kon-
ka”. pirveli konka qalaqSi 1883 wlis 10 marts gamoCnda. 
Ees transporti kerZo mewarmem, vinme Sevcovma aamuSava 
vagzlis moednidan voroncovis moednamde. rkinigzis 
transportis am saxem daviT aRmaSeneblis gamziris (ma-
Sindeli mixeilis quCis) gavliT, rkinigzis sadguri da 
dRevandeli zaarbriukenis moedani daakavSira erTmaneT-
Tan. 1899 wels TbilisSi konkas 22,4 km liandagi iyo gay-
vanili. Kkonkam 1910 wlamde iarseba.  
    qalaqis ganviTarebasTan da cxovrebis tempis matebas-
Tan Sesabamisad, qalaqis administraciam gadawyvita cxe-
nis Zala eleqtroenergiiT Caenacvlebina, risTvisac bel-
gieli specialistebis mier daiwyo tramvais modernizeba. 
tramvais roli saqalaqo gadaadgilebaSi gansakuTrebiT 
gaizarda sabWoTa reJimis damyarebis Semdeg. Uukve 1940 
wels TbilisSi tramvaim rekorduli raodenobis mgzavri 
gadaiyvana _ 194 milioni, xolo 1985 wlisaTvis qalaqis 
tramvais qseli 100 km-s aWarbebda.  
     1933 wels Tbilisis sazogadoebriv satransporto 
sistemas avtobusi daemata. 1937 wels troleibusi gamoC-
nda TbilisSi. 90-ian wlebSi metrosTan erTad, trolei-
busi erTaderTi realurad moqmedi sazogadoebrivi tran-
sporti iyo. 2006 wels troleibusebma arseboba Sewyvi-
tes.  
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    1966 wlis 11 ianvars TbilisSi gaixsna sazogadoebri-
vi transporti _ metro, romelic frangi mecnieris bal-
zak paskalis gamogonebaa. Mmetro pirvelad gamoCnda pa-
rizSi 1662 wels, Semdeg evropaSi 1820 wels. Mmetro Tav-
dapirvelad eqvsi sadgurisagan Sedgeboda da misi sigrZe 
6,5 km-s Seadgenda. 1979 wlis seqtemberSi eqsploataciaSi 
Sevida metropolitenis meore xazi 5,8 km sigrZiT, ro-
melmac daakavSira sadguris moedani saburTalos raions. 
1985 wlisaTvis metros xazi 26 km-s Seadgenda.  
 
 
 

saqarTvelos rkinigza 
    
     saqarTveloSi, iseve rogorc mTel msoflioSi, sam-
gzavro momsaxureobis transportis erT-erT saxeobas 
warmoadgens sarkinigzo transporti, romelic uzrunvel-
yofs mgzavrTa gadayvanis masobriobas, uwyvetobas, kom-
forts. Tbilisis  farglebSi arsebuli sarkinigzo xazi 
warmoadgens aRmosavleT-dasavleT satransporto dere-
fanSi saqarTvelos gavliT warmoebuli gadazidvebis 
erT-erT umTavres rgols. Tbilisis centraluri nawi-
lis SemovliTi sarkinigzo xazis mSeneblobis gziT ,,sa-
qarTvelos rkinigzis” proeqti gazrdis Tbilisis far-
glebSi rkinigzis operirebis efeqturobasa da usaf-
rTxoebas. aRniSnuli proeqti xels Seuwyobs sarkinigzo 
infrastruqturis mier gayofili qalaqis nawilebis in-
tegrirebas, mniSvnelovnad Seamcirebs rkinigzis funqci-
onirebiT gamowveul ekologiur problemebs, gantvirTavs 
qalaqis saavtomobilo transportis moZraobas. Sps ,,sa-
qarTvelos rkinigza” axorcielebs “Tbilisis SemovliTi 
rkinigzis proeqts”, romlis mizania Tbilisis centralu-
ri nawilis Semovla axali sarkinigzo trasis saSuale-
biT. aRniSnuli proeqti xels Seuwyobs sarkinigzo in-
frastruqturis mier gayofili qalaqis nawilebis integ-
rirebas, mniSvnelovnad Seamcirebs rkinigzis funqcioni-
rebiT gamowveul ekologiur problemebs da gantvirTavs 
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qalaqs rkinigzis funqcionirebiT gamowveuli ekologiu-
ri problemebisagan da rkinigzis transportis moZraobi-
sagan. axali SemovliTi rkinigzis mSeneblobiT saqarTve-
los rkinigza gaaumjobesebs usafrTxoebas da rkinigzis 
muSaobis efeqturobas.  27 km sigrZis axali orliandagi-
ani eleqtrificirebuli sarkinigzo xazi arsebul xazs 
gamoeyofa zahesTan, gaivlis avWalasa da gldanis teri-
toriebs, Tbilisis zRvis CrdiloeTiT mdebare maRlobs 
da SeuerTdeba kaxeTis gzatkecilTan arsebul rkinigzis 
xazs sadgur lilosTan. gaTvaliswinebulia kaxeTis 
gzatkecilTan arsebuli rkinigzis xazis 10 km-iani monak-
veTis sadgur lilosTan SeerTebis wertilidan Tbili-
sis mimarTulebiT _ gadakeTeba orliandagian sarkinigzo 
xazad arsebuli xazis reabilitaciisa da axali xazis 
damatebis gziT. proeqti aseve gulisxmobs sadgur ,,didu-
besa” da sadgur ,,navTluRs” Soris mdebare monakveTze 
sarkinigzo infrastruqturis demontaJs, rac saerTo 
jamSi, 86 heqtars miwis nakveTs gamoaTavisuflebs. aRniS-
nuli teritoria gamoyenebuli iqneba qalaqis ganviTare-
bisaTvis. Tbilisis centraluri sadguri gauqmdeba, xo-
lo “didubisa” da “navTluRis” sadgurebs reabilitacia 
Cautardeba. sadguri “navTluRi” moemsaxureba aRmosavle-
Ti mimarTulebis mgzavrebs, xolo sadguri “didube” da-
savleT mimarTulebas. 
rkinigzis istoria. Sps “saqarTvelos rkinigza” evraziis 
satransporto derefnis erT-erTi umniSvnelovanesi nawi-
lia, romelic umoklesi gziT evropas centralur azias-
Tan akavSirebs. ori kontinentis erTmaneTTan dakavSire-
bis idea jer kidev XIX saukunis 30-ian wlebSi gaCnda. 
amierkaqvkasiis sxva qveynebisagan gansxvavebiT, saqarTve-
lo privilegirebul mdgomareobaSi aRmoCnda. Savi da 
kaspiis zRvebis damakavSirebeli sarkinigzo magistralis 
mSenebloba 1865 wels daiwyo. Ppirvelma matarebelma, ro-
melic damzadebuli iyo safrangeTSi “bonefondis” qarxa-
naSi(Ch. Bonnefond pres Paris), 1871 wels gaiara rkinigzis 
monakveTi foTi-yvirila (amJamad zestafoni), xolo 1872 
wlis 10 oqtombers(saqarTvelos rkinigzis dabadebis 
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dRe) Tbilisidan foTSi pirveli matarebeli Cavida. sa-
qarTvelos rkinigzis mSenebloba Cqari tempebiT xorci-
eldeboda. daigo rkinigzis monakveTebi: rioni – quTaisi 
(1887), samtredia _ baTumi (1883), rioni – tyibuli (1887), 
zestafoni _ WiaTura (1895).  
     amierkavkasiaSi rkinigzis mSeneblobaSi gansakuTre-
buli wvlili qarTvelma sazogado moRvawem niko niko-
laZem Seitana. foTi-Tbilisis rkinigzis mSeneblobis 
procesSi Setanili wvlilisaTvis niko nikolaZe rkinig-
zelis “oqros samkerde niSniT” dajildovda. saqarTve-
los rkinigzis mSeneblobis meore etaps ganekuTvneba ba-
qo, romelic aseve evraziis derefnis nawili iyo. rkinig-
zis xazi Tbilisi baqo eqsploataciaSi 1883 wels Sevida. 
am faqtma safuZveli Cauyara baTumis portidan Savi 
zRvis gavliT, azerbaijanuli navTobis msoflio bazar-
ze gatanas. 1899  wels gaixsna rkinigzis xazi, romelic 
saqarTvelos da somxeTTan akavSirebda.  

 borjomis xeoba, sakurorto pirobebiTa da mTel 
msoflioSi ganTqmuli mineraluri wyliT “borjomi”, yo-
velTvis warmoadgenda gansakuTrebul interess. borjo-
mis bunebrivi simdidris komerciuli sargeblis mizniT 
`romanovebma~ xaSuri _ borjomis rkinigzis monakveTis 
mSenebloba daiwyes. Aaxali xazi eqsplpataciaSi 1894 
wels Sevida. viwroliandagiani sarkinigzo xazis mSeneb-
loba 1897 wels daiwyo da rTuli klimaturi pirobebis 
gamo, 4 wlis ganmavlobaSi gagrZelda. 1902 wlis ianvri-
dan viwroliandagiani rkinigzis xaziT borjomi – baku-
riani, pirvelma “kukuSka” matarebelma gaiara. “kukuSka” 
dRemde emsaxureba saTxilamuro sportis moyvarulebsa 
da turistebs. maRalmTian raionebSi kursirebisaTvis 
specialurad inglisidan iqna Camoyvanili “porteris” ti-
pis orTqlmavali. matarebels ebmoda Ria tipis vagonebi, 
romlebic mxolod moajirebiT iyo Semoraguli. 1967 
wlidan patara orTqlmavali eleqtromatarebelma Caa-
nacvla. xidi, romelic waRvers cemTan ,,borjomi – baku-
rianis” rkinigziT akavSirebs, `romanovma~ specialurad 
SeukveTa safrangeTSi. frangi xidmSenis aleqsandr gus-
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tav eifelis mier konstruirebuli xidi saqarTveloSi 
1902 wels Camoitanes da mdinare cemiswyalze aages.  
     kaxeTis rkinigzis xazis mSenebloba 1915 wels das-
rulda. am monakveTis aSenebam ganviTarebis saSualeba 
misca im raionebs, romlebic msoflioSi cnobil Rvino-
ebs awarmoeben: “mukuzani, “winandali”, “rqawiTeli”, “ma-
navis mwvane” da sxva. 1923 wels “ferlis” seriis or-
Tqlmavlebi “E” da “CY” seriis eleqtromavlebma Caanac-
vles.  
     suramis uReltexilis eleqtrifikaciis Sedegad, eq-
spluataciaSi Sevida firma “jeneral eleqtrikis”  “C-

10”seriis eleqtromatarebeli. 1932 wels xaSurSi 1-li 
eldepo aSenda. swored am depoSi gaiara Semowmeba ,,BЛ-19” 
seriis pirvelma sabWoTa eleqtromatarebelma.  
     saqarTvelos rkinigzis erT-erT mniSvnelovan Ta-
riRs warmoadgens 1932 wlis 16 agvisto. Aam dRes suramis 
uReltexilze pirvelma eleqtromatarebelma gaiara. Aam 
momentidan rkinigza etapobrivad eleqtrifikaciaze gada-
dis. 1967 wlis noemberSi saqarTvelos rkinigzis yvela 
monakveTze, maT Soris viwroliandagian borjomi-bakuria-
nis xazze, eleqtrifikaciis procesi dasrulda. 1975 wli-

dan rkinigzaze Cndeba axali, Tanamedrove ,,ВЛ-10” da ,,ВЛ-
11” seriis eleqtromatareblebi, romlebic Tbilisis 
eleqtrovagonmSenebel qarxanaSi iyo  damzadebuli.  
     Qqveynis mrewvelobis wamyvani dargebisa da soflis 
meurneobis iseTi dargebis, rogoricaa mebaReoba, meRvineo-
ba, citrusisa da Cais kulturebis ganviTarebasTan erTad, 
daiwyo rkinigzis axali xazebis mSenebloba: natanebi – 
ozurgeTi (1924), broweula – wyaltubo (1935), senaki – ingi-
ri – gali (1930), gali – oCamCire – soxumi (1938), gori – 
cxinvali (1940). rkinigzis xazis soxumi – adleris mSeneb-
lobam, romelic meore msoflio omis dros daiwyo, saqar-
Tvelos rkinigza ruseTis sarkinigzo qselTan daakavSira. 
aRniSnuli 1949 wels dasrulda. 1986 wlis 31 dekembers 
dasrulda marabda – axalqalaqis rkinigzis xazis mSeneb-
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loba. saqarTvelos rkinigzis saerTo sigrZe 2344,2 kilo-
metria. 
modernizaciis proeqti – swrafi rkinigza. saqarTvelos 
rkinigzam daiwyo modernizaciis proeqtis ganxorcieleba. 
proeqtis ZiriTadi miznebia: maqsimaluri usafrTxoebis 
uzrunvelyofa, gamtarunarianobis gazrda, mgzavrobis 
drois Semcireba (baTumi-Tbilisi 3 saaTi). aRniSnuli miz-
nebis misaRwevad, proeqtis farglebSi ganxorcieldeba ar-
sebuli sarkinigzo infrastruqturis sruli modernizacia. 
mTavar xazze ganaxldeba da kapitalurad SekeTdeba sarki-
nigzo liandagi, eleqtromomaragebis sistemebi, sarkinig-
zo nagebobebi, xidebi, gzagamtarebi da gvirabebi. uRelte-
xilis monakveTze aSendeba sruliad axali sarkinigzo xa-
zi, maT Soris 10 km-mde sigrZis axali sarkinigzo gvirabi. 
dainergeba Tanamedrove signalizaciisa da dispeCerizaci-
is sistemebi. proeqtis teqnikur-ekonomikur dasabuTebasa 
da pirvelad samSeneblo proeqts, rkinigzis dakveTiT as-
rulebs frangul-qarTuli konsorciumi, safrangeTis naci-
onaluri rkinigzis Svilobili kompania SYSTR-is xelmZRva-
nelobiT.  
rkinigza _ yvelaze usafrTxo transporti.  saqarTvelos 
rkinigzaze mudmivad mimdinareobs moZraobis usafrTxoeba-
ze zrunva. yoveldRiurad mowmdeba rogorc moZravi tran-
sportis, aseve liandagebis mdgomareoba. Tumca siCqareebis 
matebasTan erTad izrdeba usafrTxoebis dacvis moTxovne-
bi. mimdinare wlis martis TveSi Sps ,,saqarTvelos rkinig-
zam” SeiZina kompiuteruli sistemiT aRWurvili usafrTxo-
ebis yvelaze Tanamedrove manqana liandagmzomi vagoni“КВЛ-

П 2,1”, romelic erTaderTia amierkavkasiis rkinigzaze. man-
qana aRWurvilia Tanamedrove kompiuteruli da navigaciis 
sistemebiT, liandagis geometriuli parametrebis kontro-
lisa da Sefasebis unariT, grZivi profilis makontrole-
beli sistemiTa da liandagis aRWuvilobis mdgomareobis 
video xedvisa da navigaciis sistemebiT. sistema mTlianad 
axdens liandagis teqnikuri mdgomareobis uzustes ana-
lizs, rac matarebliT mgzavrobas yvelaze usafrTxo ga-
daadgilebis upiratesobas aniWebs. 



57 

  

garemos anTropogenuri dambinZureblebi 
G   

   samecniero-teqnikurma revoluciam daaCqara mrewve-
lobis, energetikis, mSeneblobisa da transportis ganvi-
Tareba.  adamiani Tavisi saqmianobiT xSirad azianebs bu-
nebas. garemo ganicdis anTropogenur zemoqmedebas. Ggare-
mos dabinZurebis anTropogenuri wyaroebia: energetika, 
transporti, mrewveloba. 
energetika Kkacobriobis arsebobis da keTildReobis  

umTavres pirobas warmoadgens. energiis ZiriTadi momwo-
debeli aris Tbo, hidro da atomuri energetika. saqar-
TveloSi energoseqtors (mZlavri Tboeleqtrosadgurebi), 
warmoadgens gardabanSi ganTavsebuli sami msxvili obi-
eqti, romelTa ZiriTadi sawvavia bunebrivi airi. es sa-
warmoebia: “enerji investi”, Sps “mtkvari energetika” da 
“Tbilsresi”. energetikis seqtoridan atmosferos dabin-
Zurebis didi wili modis naxSirwyalbadebze nax-
Sirbadis aqsisze, azotis oqsidebze da myar 
nawilakebze(mtveri). am seqtoridan atmosferul gafrqve-
vaTa raodenobrivi cvlileba ganpirobebulia moxmarebu-
li energoresursebis (qvanaxSiri, navTi, mazuTi, bunebri-
vi airi) saxeobiT: mazuTis da qvanaxSiris wvisas haerSi 
meti dambinZurebeli nivTiereba gaifrqveva, vidre buneb-
rivi da Txevadi airis wvisas. rac Seexeba Eenergiis sxva 
wyaroebs: mze, qari, dedamiwis siTbo, ekonomikuri upira-
tesobis gamo maTi roli TandaTan izrdeba. energiis Zi-
riTad wyaros dRes saTbobi warmoadgens. Tboenergetikis 
ZiriTadi nedleulia qvanaxSiri, navTobi da bunebrivi 
sawvavi airi. naklebad gamoiyeneba mura naxSiri da merqa-
ni. transportirebis da ekologiuri TvalsazrisiT upi-
ratesoba aqvs sawvav airebs da navTobproduqtebs. Mmag-
ram maTi maragi SezRudulia da is mkvlevarebis azriT 
50 weliwadSi amoiwureba. qvanaxSiris wvis dros ixarje-
ba didi raodenobiT Jangbadi da masze modis atmosferos 
globaluri dabinZurebis 29%, ris Sedegad yovelwliu-
rad atmosferoSi xvdeba 4.108t CO2, 2.10

7t SO2, 2,5.10
8t ae-

rozolebi da sxva. ganviTarebad qveynebSi saTbobis Ziri-
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Tad wyarod rCeba ganaxlebadi nedleuli _ merqani. Yyo-
velwliurad fotosinTezis Sedegad dedamiwaze 8.1010t 
organuli masa warmoiqmneba, rac 14-jer metia mopovebu-
li saTbobis rodenobaze.  merqani dabalkaloriulobis 
gamo energetikaSi ar gamoiyeneba. Tavisi teqnikuri da 
ekonomikuri maxasiaTeblebiT Tvlian merqnis gadamuSave-
bas perspeqtiul sawvavad meTanolad – xis spirtad.  
    saTbobad bolo dros daiwyes biogazis _ cxoveluri 
nakelis gamoyeneba. Ddadgenilia, rom 1 tona cxoveluri 
nakelis bioqimiuri gadamuSavebiT SesaZlebelia 450-660 m3 
biogazis miReba. indoeTSi da CineTSi 4-25 milioni bioga-
zis misaRebi danadgari moqmedebs. inglisSi biogazis mi-
saRebad gmoyenebulia komunaluri Camdinare wylebi. Bbi-
ogazis gamoyeneba saqarTveloSic daiwyes garkveul rai-
onebSi.  
     hidroenergetikas _ wylis energias sxva wyaroebTan 
SedarebiT bevri upiratesoba aqvs: ganaxlebadia, kaSxa-
lebis saSualebiT SesaZlebelia wylis dagroveba, misi 
zomieri xarjva, wyaldidobebis Tavidan acileba, ekolo-
giuri TvalsazrisiT sufTaa. amiT aixsneba hidroresur-
sebis gamoyenebis maRali xarisxi, romelic safrangeTsa 
da SveicariaSi 90%-ia, italiaSi 75%, saqarTveloSi ki 
20%.  
    Aatomuri energetika Zalian ekonomiuria da bevr qve-
yanaSi energiis ZiriTadi wyaro gaxda. Mmisi dadebiTi 
mxarea praqtikulad SeuzRudavi potenciali. Tu 1 g qva-
naxSiri 7 kaloria energias iZleva, igive raodenobis 
birTvuli sawvavi 20 mln kkal energiis tolia. Tavisi 
ekonomiuri maxasiaTeblebiT  atomuri energetika bevr 
qveyanaSi energiis ZiriTadi wyaro gaxda. magaliTad, saf-
rangeTSi atomur energosadgurebze modis gamomuSavebu-
li energiis 87%, belgiaSi 66%. mkvlevarTa monacemebiT, 
uranis msoflio maragi (1,7.107t) energiaze gadaTvliT 15-
20-jer metia, vidre qvanaxSiris. Eenergetikis problema 
msoflioSi didi xniT moixsneba, Tu praqtikaSi dainerga 
Cqar neitronebze momuSave reaqtorebi. Aatomuri energe-
tika warmoadgens erTis mxvriv, energetikis mudmivi kri-
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zisidan gamosavals, xolo meores mxriv, kacobriobas ax-
sovs grandiozuli Cernobilis atomuri eleqtrosadgu-
ris katastrofa.  
    energiis sxva wyaroebidan mniSvnelovania da xelmi-
sawvdomia mzis energia. Ddedamiwaze mzis energiis mxo-
lod 2,2.109 wili aRwevs, rac wliurad 5,7.1024 jouls ud-
ris da 20000-jer aRemateba energiis yvela sxva wyaros 
simZlavres. Mmzis energiis farTomasStabian gamoyenebas 
aferxebs misi wyvetiloba, romlis gamosworebac mecnier-
Ta azriT SesaZlebelia energiis akumulirebiT.  
    dedamiwaze dacemuli mzis energiis 20%  gardaiqmneba 
qaris energiad. Qqaris energiaze momuSave sadgurebis 
simZlavre da gamoyenebis xarisxi dabalia da teqnikur 
sirTuleebTan aris dakavSirebuli, amis mizezia erTeu-
li simZlavris maRali Rirebuleba. 
transporti. Aatmosferuli haeris xarisxis formirebaSi 
saqarTveloSi mniSvnelovani dambinZurebelia transpor-
ti. haeris xarisxze transportis gamonabolqvis intensi-
voba damokidebulia:  

 transportis saSualo asakze da gamonabolqvi ai-
rebis gafrqvevebis normebze; 

 transportis teqnikur gamarTulobaze da gamona-
bolqvi airebis gafrqvevaTa regularul Semowmeba-
ze; 

 sawvavis xarisxis normebze (mag, gogirdis daSve-
bul Semcvelobaze sawvavSi), sxvadasxva sawvavze 
momuSave transportis wilze; 

 satransporto nakadebis marTvaze, anu ramdenad 
xSiria sacobebi da satransporto nakadis sxva Se-
ferxebebi; 

 adamianTa cnobierebaze. 
    transportis mravalferovani saxeobebidan ekologiu-
ri TvalsazrisiT,     gansakuTrebiT aRasaniSnavia benzi-
nis Zravaze momuSave avtomanqanebi. maTze modis atmosfe-
ros globaluri dabinZurebis 40% didi qalaqebisa da 
avtotrasebis axlomdebare ubnebis dabinZurebaSi ki maTi 
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wili kidev ufro didia. amJamad, msoflioSi 500 mln-mde 
avtomanqanaa. axlo momavalSi varaudoben maTi raodeno-
bis gaormagebas. aqedan gamomdinare, Tu ar iqneba gatare-
buli saTanado RonisZiebaTa kompleqsi, avtotranspor-
tiT gamowveuli garemos anTropogenuri gabinZureba 
mkveTrad gaizrdeba da Seuqcevad savalalo Sedegebs ga-
moiwvevs. qalaqis haeris gabinZurebis 70-80 % benzinis 
wvis produqtebze modis. mosaxleobis janmrTelobisaT-
vis erT-erT udides safrTxes e.w. ,,eTilirebuli benzini” 
warmoadgens. igi antidetonaciuri danamatis saxiT Sei-
cavs tetraeTiltyvias, romelic advilad iwoveba kanidan 
da warmoadgens Zlier momwamlav   nivTierebas. tran-
sportis gamonabolqv airebSiESemaval tyvias advilad 
iTvisebs mcenareebi, amitom avtotrasebTan mdebare teri-
toriaze moyvanili sasoflo-sameurneo kulturebi adami-
anisaTvis mavnea. ekologiuri TvalsazrisiT, mniSvnelo-
vani upiratesoba aqvs dizelis Zravaze momuSave avtoman-
qanebs: dizelis ZravaSi sawvavi srulad iwvis, radgan 
Warbad miewodeba haeri, gamonabolqv airebSi Semcirebu-
lia CO-is da sxva mavne nivTierebebis koncentraciebi. 
    dabinZurebis wyaro ZiriTadad aris gemis Zravebi. sa-
haero transportsac didi wvlili Seaqvs atmosferos da-
binZurebaSi. TviTnfrinavi afrenisas tovebs Sxamian gamo-
nabolqvs, romelic gajerebulia momwamlavi airiT.  

cxrili 2 
transportis gamonabolqvi airebis qimiuri  

Sedgeniloba 
 

# nivTiereba ganzomi-
leba 

benzinis  
Zrava 

dizelis  
Zrava 

1 CO2 % 0,5-10 0,01-0,1 
2 CO % 0,5-12 0,001-0,05 
3 NO2 % 0,001-0,8 0,005-0,5 

4 SO2 % 0,006 0,02 
5 naxSirwyalbadebi % 0,2-3 0,01-0,5 
6 aldehidebi Mmg/l 0-0,02 0,001-0,01 
7 Wvartli Mmg/l 0-0,04 0,01-0,1 

        

cxrilSi CamoTvlili yvela nivTiereba mavnea, naxSir-
badis (II)oqsidi CO sisxlis hemoglobinTan warmoqmnis 
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karboqsihemoglobins da amdenad, Seuqcevadad aferxebs 
organizmisaTvis Jangbadis miwodebas. NO2  da SO2 mJave 
wvimebis, naxSirbadis (IV) oqsidi _  globaluri daTbo-
bis gamomwvevi nivTierebebia. Aaseve NO2 WvartlTan, nax-
SirwyalbadebTan da aldehidebTan erTad, cnobil foto-
qimiur smogs warmoqmnis.  

 Ggaeros monacemebiT haeris gaWuWyianebis ZiriTad 
komponentebSi me-2 adgili uWiravs naxSirbads. 80-90 km/sT 
siCqariT moZraobis dros erTi avtomobili naxSirmJavad 
gardaqmnis imden Jangbads, ramdensac moixmars 300-350 
adamiani. erTi avtomanqanis gamonabolqvi weliwadSi Se-
adgens 800kg naxSirbadis mJavas, 40kg azotmJavas da 20kg-
ze met naxSirwyalbadebs. aRniSnulidan gamomdinare, gan-
sakuTrebiT arasasurvelia naxSirbadi, vinaidan maRali 
toqsikurobis gamo misi dasaSvebi koncentracia atmosfe-
roSi ar unda aRematebodes 1 mm\kb.m; cnobilia adamiane-
bis tragikuli daRupvis faqtebi, rodesac isini avtoman-
qanis Zravas amuSavebdnen daxurul avtofarexSi. erT ad-
gilian avtofarexSi naxSirJangis sasikvdilo koncentra-
cia warmoiqmneba Zravis amuSavebidan ukve 2-3 wuTis Sem-
deg. tyviis marilebi da aerozolebi mavne zemoqmedebas 
axdens dedamiwis mcenareul safarzec. tyviis marilebiT 
gaWuWyianebul niadagze mcenaris fesvebi wyveten zrdas 
da fers icvlian. foTlebs Zlieri qlorozi uviTarde-
baT da mcenare iRupeba. 
     transportis sferosTanaa dakavSirebuli potenciu-
ri gabinZurebis calkeuli kerebis arseboba. kerZod, mom-
saxurebis dawesebulebebSi(avtoservisebi, avtosamrecxao-
ebi) narCenebis araadekvaturi marTvis gamo garemoSi 
xvdeba gamoyenebuli zeTebi da sxva mavne narCenebi, Tum-
ca statistika am mxriv ar iwarmoeba.  
    Nnebismieri sawvavis wva raodenobrivad iWreba Jangba-
dis Camoyalibebul balansSi. SesaZlebelia, rom CO2 -is 
Semcvelobis amaRleba droTa ganmavlobaSi atmosferoSi 
sagrZnoblad gazrdis mcenareebis aqtivobas da fotosin-
Tezis intensivobas.  
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    mkvlevarTa azriT, saukunis dasasruls sawvavis moT-
xovnilebam SeiZleba miaRwios 18 mlrd t-s, xolo Jangba-
dis moTxovnam mis wvaze 48-50 mlrd tonas. es mdgomareo-
ba SedarebiTia mcenareebis fotosinTezis intensivobis 
Sefasebis dabal zRvarTan(60-109 t/weliwadSi). Jangbadis 
maqsimaluri moTxovna da misi minimaluri warmoeba mo-
dis swored im adgilebze, sadac mosaxleoba mWidrodaa 
dasaxlebuli. msxvil qalaqebSi am problemam SeiZleba 
male SeiZinos ara marto Teoriuli, aramed sayovelTao 
mniSvneloba. gansakuTrebiT swrafad aisaxeba es Tbilis-
ze, quTaisze, zestafonze, foTze, baTumze, WiaTuraze, 
tyibulze. 

cxrili 3. 
Mmavne nivTierebiebis koncentracia atmosferoSi 

Qqalaqi Kkoncentracia mg/m3 

mtveri SO2 CO2 NO2 MnO2 

1 2 1 2 1 2 1 2 1 2 
axalcixe 1,2     2     
baTumi 0,2 0,5 0,10 0,15 - - 0,05    
zestafoni 0,5 2,0 0,12 0,18   0,04 0,07 0,06 0,014 
Tbilisi     2 12     
kaspi           
rusTavi     3 5     
quTaisi 0,6 1,5 0,05 0,10 2 5     

        
 sadac,  1 _ saSualo wliuri,    2 _ maqsimaluri 

  H haeris gaWuWyianebis ZiriTad mizezs warmoadgens saw-
vavis arasrulyofili da araTanabari wva. sawvavis mxo-
lod 15% ixarjeba avtomanqanis moZraobaze, xolo 85% 
ifrqveva haerSi. amasTan erTad avtomanqanis Zravis wvis 
kamera warmoadgens Tavisebur qimiur reaqtors, romelic 
axdens momwamlavi nivTierebebis sinTezs da gamoafrqvevs 
maT atmosferoSi, TviT atmosferoSi arsebuli uwyinari 
azoti xvdeba ra wvis kameraSi, gardaiqmneba momwamvlel 
azotis mJavad.  
    Siga wvis Zravebis gamonabolqv airebSi 170-ze meti 
mavne komponentia, romelTagan 160-mde naxSirwyalbadis 
warmoebulia, rac uSualod ukavSirdeba sawvavis aras-
rulyofil wvas ZravaSi. namuSevari airebi, meqanikuri na-
wilakebi, saburavebis, sagzao safaris cveTis produqte-
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bi  _ Seadgenen atmosferoSi anTropogenuri warmoSobis 
gafrqvevis daaxloebiT naxevars. am nafrqvevebis Semad-
genlobaSi azotis, Jangbadis, naxSirmJava airis da wylis 
garda aris iseTi mavne nivTierebebi, rogorebicaa naxSi-
rorJangi, naxSirwyalbadebi, azotis Jangi da gogirdi, 
myari nawilakebi. gamonabolqvi airis Semadgenloba damo-
kidebulia gamoyenebuli sawvavisa da zeTis markaze, Zra-
vis muSaobis reJimze da a.S. karburatoriani Zravebis ga-
monabolqvi airebis toqsikuroba ZiriTadad ganpirobebu-
lia naxSirorJangiT da naxSirJangiT, xolo dizelis 
Zravebisa _ azotis JangiT da WvartliT. 

 Mmavne komponentebs miekuTvneba aseve myari gamonaf-
rqvevebi, romelTa SemadgenlobaSia tyvia da Wvartli, 
romelTa zedapirzec xdeba cikluri naxSirwyalbadis 
adsorbireba. Mmyari gamonafrqvevebis gavrcelebis kanon-
zomiereba gare samyaroSi gansxvavdeba airisnairi pro-
duqtebis gafrqvevis kanonzomierebisagan. Mmsxvili fraq-
ciebi (diametriT 1 mm-ze meti), ileqeba emisiis centridan 
mcenareebisa da niadagis zedapirze da saboloo jamSi 
grovdeba niadagis zeda fenaSi. meore fraqciebi (diamet-
riT 1 mm-ze naklebi) warmoqmnian aerozols da haeris ma-
sebTan erTad vrceldeba did manZilze. azotis Jangi ase-
ve toqsikuria adamianisaTvis da amasTan erTad gaaCnia 
gamaRizianebeli Tviseba. Ggamonabolqvi gazebis yvelaze 
saSiS Semadgenels warmoadgens kancerogenuli naxSir-
wyalbadebi. rac Seexeba avtomobilis Zravis mier gamona-
bolqvs, gansakuTrebiT aRsaniSnavia tyviis SenaerTebi, 
romlebic xvdebian adamianis organizmSi haeriT da sakve-
biT. isini Zalze mavned zemoqmedeben adamianis janmrTe-
lobaze. Aadamianis organizmis mier dRis ganmavlobaSi 
miRebuli tyviis naerTebis 50% modis haerze da maT So-
ris mniSvnelovani wili modis avtomobilis gamonabol-
qvze. 
   saidan xvdeba tyvia gamonabolqv airebSi? Sigawvis 
Zravis muSaoba damokidebulia sawvavis bunebaze. rac uf-
ro metad SeikumSeba cilindrSi Sewovili sawvavis or-
Tqlis da mJangavis narevi, miT ufro gaizrdeba Zravis 
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simZlavre. aseT SekumSvas yvela nivTiereba ver uZlebs. 
maRali detonaciuri medegoba aqvs aromatul, ciklur  
da parafinul naxSirwyalbadebs.  
mrewveloba.  mecnierebis progresis ZiriTad da gadam-
wyvet faqtors warmoadgens mrewvelobis ganviTareba. 
msoflioSi ori didi nikelmwarmoebeli sawarmoo imden 
mZime metalebsa da Sxamebs uSvebs atmosferoSi, ramden-
sac mTeli ruseTis msgavsi sawarmoebi erTad (“niu-iork 
taimsi”). QsaqarTvelos geologiur Taviseburebas gansaz-
Rvravs misi mdebareoba evraziul da ufro arabul gza-
Ta Sesayarze. araerTgvarovani teritoria Tavisi agebu-
lebiTa da geologiuri ganviTarebis istoriiT ganapiro-
bebs wiaRiseuli sabadoebis mravalferovnebas. qveynis 
ekonomikuri ganviTarebisaTvis aucilebelia mineraluri 
sasuqebis mopoveba da gadamuSaveba, Tumca am procesebs 
Tan axlavs garemoze mavne zemoqmedeba. saqarTveloSi 
yvela saxis mineraluri resursi saxelmwifo sakuTrebas 
warmoadgens. maT damuSavebas specialuri nebarTva, sa-
sargeblo wiaRiseulis mopovebis licenzia esaWiroeba. 
licenziis miRebis Semdeg aucilebelia garemoze zemoq-
medebis nebarTvis aReba da bunebrivi resursebis saminis-
troSi garemoze zemoqmedebis Sefasebis proeqtis wardge-
na. dRevandeli monacemebiT saqarTvelos myari mineralu-
ri resursebis fondi moicavs 552 sabados. saqarTveloSi 
gansakuTrebiT mniSvnelovani sabadoebia: Sps `jorjian 
manganezi~ WiaTuris wereTlis maRaro, Sps `jorjian man-
ganezi~ zestafonis feroSenadnobTa qarxana, raWis da-
riSxanis sulfiduri madnebis maRaro, kazreTis Sps 
,,kvarcitis” oqros sabado, bolnisis ss ,,madneulis”spi-
lenZ-baritis polimetaluri sabado. Aaseve, aramadniani 
sabadoebidan ceoliTSemcveli (Zegvi, TeZami, axalcixe) 
sabadoebi da samSeneblo-mosapirkeTebeli masalebi.  
    Mme-19 saukunis bolos saqarTveloSi daiwyo manganu-
mis mopoveba da dResac aqtiurad grZeldeba. dReisaTvis 
gacemuli licenziis pirobebis mixedviT, WiaTuris manga-
numis sabadodan 2008-2011 wlebSi mopovebuli unda yofi-
liyo 1,6 mln t liToni, momdevno wlebSi 40000 t weliwad-
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Si, jamuri minimaluri mopoveba 200000 tona. Cxari-ajameTis 
sabadoze licenzia gacemulia 27 wlis vadiT.  
     saqarTveloSi amJamad moqmedi samTo-gadamamuSavebeli 
sawarmodan garemos aqtiuri damabinZurebelia manganumis 
mopoveba, romelic abinZurebs md. Yyvirilas manganumis io-
nebiT. magaliTad, 2009 wlis ianvarSi q. WiaTuris Sesas-
vlelTan garemos dacvis inspeqciis monacemebiT md. Yyviri-
las wyalSi Mn-is ionebis Semcveloba 3,9 mg/l dafiqsirda 
(Mn-is ionebis zdk wylebSi 0,1 mg/l). sawarmoo dabinZure-
bas aZlierebs is garemoebac, rom mdinare Tavis mxriv rec-
xavs madnian horizontebs. garemosaTvis didi zianis momta-
nia aseve bolnisis jgufis polimetaluri sabadoebis mad-
nebis saqmianoba, sadac madnis mopoveba Ria karieruli we-
siT xdeba. karieris damuSavebis siRrmem 300 m-s miaRwia. 
Kkarierze warmoebs burRva-afeTqebiTi samuSaoebi, rasac 
emateba karieris terasebze da karierTan misasvlel gzeb-
ze avtoTviTmclelebis aqtiuri ormxrivi moZraoba, rac ha-
erSi mtvrisa da sxva damabinZurebeli nivTierebebis gaf-
rqvevas iwvevs. Aatmosferuli naleqebis zegavleniT am 
mtvridan gamotutuli mZime liTonebis garemoSi moxvedra 
seriozul zians ayenebs niadagsa da gruntis wylebs. 
 E  ekologiuri TvalsazrisiT seriozuli mdgomareobaa 
kazreTis midamoebSi oqros mopovebis sabadoze. wina 
wlebSi Catarebuli mdinareebis wylis xarisxi aCvenebs 
rom md. kazreTulas monakveTSi (karieris naJuri wylebis 
Cadinebidan md. maSaveras SesarTavamde) TiTqmis aranairi 
pirobaa imisa, rom masSi cocxali organizmebi arsebob-
des. mniSvnelovan safrTxes Seicavs sabadoebi, romleb-
zec droebiT SeCerebulia sasargeblo wiaRiseulis mo-
poveba. Ees garemoeba gansakuTrebul SeSfoTebas iwvevs,  
radgan saqme exeba vercxliswylis, dariSxanisa da Zli-
ermomwamlavi nivTierebebis gatanas sabados konservaciis 
adgilidan. saqme exeba raWis (luxunis oqro-dariSxanis) 
da svaneTis (canas dariSxanis) sabadoebs. Mme-20 saukunis 
90-ian wlebamde raWis da svaneTis samTo-qimiuri qarxnebi 
awarmoebdnen maRali sisufTavis dariSxans naxevargamta-
ruli sistemebisaTvis da 16 dasaxelebis sxvadasxva da-
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riSxanSemcvel preparats. dariSxanisa da misi naerTebis 
miRebis mizniT koncentrats wvavdnen specialur Rumel-
Si, ris Sedegadac mTeli teritoria 20 km radiusze sis-
tematurad binZurdeboda dariSxanis sulfiduri forme-
bis gamowvis gamonabolqvi gazebisagan, romlebic dasaS-
veb normaze meti raodenobiT Seicavda ,,TeTr dariSxans”. 
am saqmianobis Sedegad raWa da svaneTi ekologiuri ka-
tastrofis winaSe aRmoCnda. dRes es warmoebebi ar muSa-
oben, magram dariSxanis Semcveloba niadagSi 20-30-jer 
aris momatebuli, ramac gamoiwvia pirutyvsa da adamianeb-
Si onkologiuri daavadebebis ricxvis gazrda.  
   aRsaniSnavia, rom dReisaTvis cementis qarxnebSi da-
montaJebulia mtvris gamwmendi sistemebi, romlebic uz-
runvelyofen emisiis dasaSveb doneebs, aseve zestafonis 
feroSenadnobTa qarxanaSi mimdinareobs mtverdamWeri 
sistemebis proeqtirebisa da montaJis sareabilitacio 
samuSaoebi, Tumca dRevandeli mdgomareobiT feroSenad-
nobTa qarxana dabinZurebis mniSvnelovani wyaroa am re-
gionSi manganumis mtvris emisiis doniT, razedac metyve-
lebs garemos monitoringis sadamkvirveblo qselis uka-
naskneli periodis monacemebi. 
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atmosferuli haeris dabinZureba transportiT 
     

  atmosfero Seadgens airis naerTTa  garss, romelic 
gars akravs dedamiwas. atmosferuli haeri Seicavs TiT-
qmis yvela qimiur elements. Ppotenciurad yvelaze didi 
raodenobiT haeri Seicavs azots daaxloebiT 78%-s, mo-
lekulur Jangbads 21%-s, xolo danarCeni 1% warmoad-
gens danarCen gazebs. atmosfero aregulirebs dedamiwis 
klimats. wiaRiseuli sawvavis gamoyeneba SO2-is, NO2-is da 

CO2-is gamoyofas iwvevs, metalurgiul warmoebas axlavs 
toqsikuri metalebis gamoyofa. Ggarkveuli reaqciebis 
Sedegad es gazebi gardaiqmneba azotis da gogirdis mJa-
vebad, romlebic ixsnebian wyalSi da mJave naleqebs qmni-
an. 
    Aatmosfero warmoadgens ori fenisagan Semdgar sfe-
ros: homosferos da heterosferos. Hhomosfero miwis ze-
dapiridan 95-100 km-iTaa daSorebuli da heterosfero ho-
mosferos zemoT atmosferos sazRvramde 2000-3000 km-iT. 
homosferoSi haeris molekulebi kargadaa erTmaneTSi Se-
reuli da calkeuli elementebis koncentracia potenci-
urad daaxloebiT iseTivea, rogorc daaxloebiT miwis 
zedapirze. Ees gamowveulia haeris masebis horizontalu-
ri, vertikaluri da turbulenturi moZraobiT. swored 
amis gamo, dedamiwis romelime wertilSi lokaluri da-
binZurebis Sedegad gamoyofili elementebi SeiZleba gav-
rceldes sivrceSi Zalian Sors, rogorc vertikalurad, 
aseve horizontalurad. rac Seexeba heterosferos, aq iS-
viaTad gvxvdeba mZime elementebi. 
   Aaseve mniSvnelovania atmosferos agebuleba tempera-
turis ganawilebis mixedviT simaRleze. Aatmosfero qve-
modan zemoT Sedgeba 5 ZiriTadi da 4 gardamavali fene-
bisagan. ZiriTadi fenebia: troposfero, stratosfero, me-
zosfero, Termosfero, egzosfero. gardamavalia: tropo-
pauza, stratopauza, mezopauza, Termopauza. 
    qveynis reliefuri pirobebi, satransporto magistra-
lebis ararseboba, dasaxlebul adgilebSi avtotranspor-
tis mWidro nakadebi mavne nivTierebebiT misi dabinZure-
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bis maRal dones ganapirobeben. Uukanasknel wlebSi sam-
rewvelo sawarmoTa udidesi nawilis gaCerebam misi xved-
riTi wili dabinZurebis saerTo maCvenebelSi 3%-mde Se-
amcira. samagierod gaizarda avtotransportis wili, ro-
melmac dabinZurebis saerTo maCveneblis 97% Seadgina. 
     saqarTveloSi transportis muSaobaze bevrad aris 
damokidebuli qveynis ekonomikuri aRmavloba da socia-
luri infrastruqturis ganviTareba. avtotransporti sa-
erTaSoriso mimosvlis saSualebacaa. qveynis saavtomobi-
lo gzebis sigrZe 20200 km-ia. ukanasknel wlebSi sul uf-
ro izrdeba saavtomobilo transportis tvirTbrunvis da 
mgzavrTa gadayvanis maCvenebeli. Tumca unda iTqvas im 
arasaxarbielo viTarebazec, rasac avtotransportis mier 
atmosferoSi gafrqveuli mavne nivTierebebis zemoqmedeba 
iwvevs bunebaze da adamianTa janmrTelobaze.  
    transportis saxeobebidan ekologiuri Tvalsazri-
siT gansakuTrebiT sayuradReboa benzinis Zrvaze momuSa-
ve avtomanqanebi. maTze modis atmosferos gabinZurebis 
40% da atmosferoSi moxvedrili anTropogenuri nivTie-
rebebi 75-80%. erTi manqana weliwadSi saSualod 4 t Jan-
gbads xarjavs da atmosferoSi gamoyofs 800-900 kg CO–s, 
30-40 kg NO2–s, 150_200 kg halogennawarmebs, aldehidebsa 
da sxva nivTierebebs.     saqarTvelos qalaqebSi atmos-
feruli haeris gabinZureba ZiriTadad xdeba satranspor-
to saSualebebiT: 
 • avtosatransporto saSualebaTa udides nawils Sead-
gens sabWoTa warmoebis, moZvelebuli manqanebi da ucxoe-
Tidan importirebuli, amortizebuli (saSualod 8-10 
wlis) avtomobilebi, romelTagan mavne nivTierebaTa ga-
monabolqvebis done mravaljer aRemateba dasaSveb nor-
mebs. avtomobilTa umetesobas ar gaaCnia katalizuri 
gardamqmnelebi. bolo wlebSi sazogadoebrivi transpor-
tis Semcireba xels uwyobs kerZo avtotransportis 
mzard gamoyenebas, rac zrdis transportirebis erTeul-
ze (kaci/km, t/km) gamonabolqvis dones; 
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• avtosatransporto saSualebebisaTvis gamoiyeneba daba-
li xarisxis sawvavi, rac iwvevs mavne nivTierebaTa maRa-
li koncentraciiT emisias; 
• gzebze arsebuli satransporto sacobebi xels uwyobs 
mavne gamonabolqvebis zrdas; 
• saqarTvelo satranzito qveyanaa. saxmeleTo gzebi gamo-
iyeneba gadazidvebisaTvis CrdiloeTidan samxreTisaken 
da aRmosavleTidan dasavleTisaken. am gzebis umravleso-
ba qalaqebSi gadis, rac kidev ufro auaresebs atmosfe-
ruli haeris xarisxs; 
• satransporto saSualebebidan gamonabolqvebis kontro-
lis sistema cudad aris ganviTarebuli; 
• sawarmoebisa da mcire raodenobis moqmedi komunaluri 
gaTbobis sistemebis saqvabeebs ar gaaCniaT gamonabolqve-
bis gamwmendi saSualebebi. amasTan, es saqvabeebi amorti-
zebulia da sawvavis moxmarebis TvalsazrisiT metad 
araefeqturi. centraluri Tbomomaragebis sistemis moS-
lam da eleqtroenergiis deficitma ganapiroba Osacxov-
rebel saxlebsa da dawesebulebebSi dizel-generatore-
bisa da individualuri gaTbobis saSualebebis mzardi 
gamoyeneba, ris Sedegadac gaizarda Senobebis Sida da-
binZureba. saqarTveloSi Senobebis dabali Tboefeqturo-
ba xels uwyobs sawvavis Warb moxmarebas. individualuri 
gamaTboblebis gamoyeneba ara marto safrTxes uqmnis 
adamianis janmrTelobas haeris dabinZurebis gziT, ara-
med zrdis letalur SemTxvevebs da materialur danakar-
gebs maTi araswori da daudevari moxmarebisas xanZrebis 
gaCenasTan dakavSirebiT. aseTi SemTxvevebi arc ise mci-
rea saqarTveloSi. SenobebSi adamianis janmrTelobisaT-
vis saSiS wyaros SeiZleba warmoadgendes azbesti, rome-
lic farTod gamoiyeneboda mSeneblobaSi Tboizolaciis 
mizniT. ar arsebobs oficialuri informacia imis Taoba-
ze, Tu ramdeni adamiani ganicdis azbestis uaryofiT ze-
gavlenas da ra konkretuli Sedegebi mohyveba amas jan-
mrTelobisaTvis. azbestis mavne zemoqmedebis Sesaxeb mo-
saxleobac arasakmarisad aris informirebuli. 
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    atmosferuli haeris dabinZureba msoflios xalxTa 
samarTlian ukmayofilebas iwvevs, amitomac ganixileba 
ekologiuri krizisi globalur problemaTa rigSi. Ees 
problema TiTqmis yvela did qveyanaSia. iaponiaSi didi 
xania quCaSi dgas avtomatebi, sadac Tanxis gadaxdis Sem-
deg adamians SeuZlia CaisunTqos sufTa haeri. A 
    avtomanqanebis gamonabolqvSi, benzinis nacvlad saw-
vavad bunebrivi airis gamoyenebis SemTxvevaSi, naxSirba-
dis (II) oqsidi 5-jer naklebia, azotis oqsidebi 2-jer, 
naxSirwyalbadebi  1-jer, kancerogenuli (kibos warmom-
qmneli nivTierebebi) ki 100-jer naklebi. 
    1999 wlis monacemebiT, dabinZurebis yvela wyarodan 
gafrqveuli iyo 555000 tona adamianis janmrTelobisaT-
vis mavne nivTiereba, avtosatransporto saSualebebis mi-
er mavne nivTierebebis atmosferul haerSi gamofrqvevis 
intensivoba maTi moZraobis zrdis paralelurad izrde-
ba. amasTanave unda aRiniSnos is faqtic, rom mniSvnelo-
van problemad iqca atmosferuli haeris tyviiT dabinZu-
reba. q. Tbilisis intensiuri moZraobis magistralebze 
(d. aRmaSenebeli, Tamar mefis gamziri) Catarebuli gamok-
vlevebiT dadginda, rom tyviis Semcveloba transportis 
intensiuri moZraobis raionis atmosferul haerSi aRema-
teboda qalaqis ganapira ubnis haerSi tyviis Semcvelo-
bis koncentracias. rogorc cnobilia, tyvia Zvlis ujre-
debSi grovdeba da D vitaminis SeboWviT kalciumis meta-
bolizms aferxebs. Qqalaqis atmosferul haerSi tyviis 
Semcveloba dakavSirebulia eTilirebuli benzinis mox-
marebasTan, romelic Seicavs tetraeTiltyvias, rogorc 
antidetonators. tetraeTiltyvia ZravaSi iwvis, warmoq-
mnis tyviis araorganul naerTebs, romlebic gamonabol-
qvTan erTad xvdeba haerSi. rodesac ucxoelma mecniereb-
ma Seiswavles quCebSi avtoinspeqtorebis janmrTelobis 
mdgomareoba, aRmoCnda, rom TiTqmis yvelas aReniSneboda 
sisxlSi da SardSi tyviis momatebuli Semcveloba, 
Zvlis tvinis da genetikuri aparatis cvlilebebi. eWvs 
aRar iwvevs is faqti, rom mZime metalebis Warbi koncen-
traciebi onkologiuri daavadebebis gamomwvevebi da xe-
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lisSemwyobni arian. Tbilisis centralur magistralebze 
mcxovreb pirTa umravlesobis 25%-s Sardsa da TmaSi 
tyviis sakmaod maRali koncentracia aRmoaCnda. Mmoqala-
qeebs aReniSnebodaT gul-sisxlZarRvTa sistemis paTo-
logia, hipertonuli da gulis iSemiuri daavadebebi. Ses-
wavlil pirTa 60%-s sisxlSi karboqsihemoglobini aRmo-
aCnda. Tu gaviTvaliswinebT imas, rom saqarTvelo sat-
ranzito qveyanaa, sadac yovelwliurad izrdeba satran-
sporto saSualebebis moZraobis intensiuroba, xolo 0,1 
l/km benzinis xarjvis dros, TiToeuli manqanis mier ga-
moiyofa 40-60 gramamde tyvia, romlis 20% koncentrirde-
ba uSualod manqanasTan, danarCeni ki haerSi ifanteba, 
amasTanave erTi litri benzinis dawvisas gamoiyofa 750 g 
adamianis janmrTelobisaTvis mavne nivTiereba, maSin cxa-
di xdeba, rom atmosferuli haeris sanitaruli dacvisaT-
vis aucilebelia gadaudebeli zomebis miReba. U 
     haeris gaWuWyianebaSi wvlili Seaqvs TiToeul adami-
ans (transportis marTva, eleqtroenergiis moxmareba). erTi 
kategoriis dabinZureba SeiZleba gardaiqmnas sxva katego-
riaSi, radgan zogierTi gamWuWyianebeli reagirebs erTma-
neTTan garemo areSi da warmoqmnis meoreul gamWuWyiane-
bels. Mmag, ori komponenti sinaTlis aris zemoqmedebisas 
gamotyorcnili – warmoqmnis axal kidev ufro Sxamian niv-
Tierebas, romelic cnobilia ,,fotoqimiuri Wvartlis “sa-
xelwodebiT. Aazotis oqsidebisa da naxSirwyalbadebis Se-
erTebiT miiReba ultraiisferi peroqsiacetilnitrati (pan) 
da ozoni _ O3; orive nivTiereba xasiaTdeba cremldeni moq-
medebiT, aseve sasunTq organoebze gamaRizianebeli zemoq-
medebiT; garda amisa, isini Zalian toqsikurebi arian mcena-
reebisaTvis. Oozoni aZlierebs foTlebis sunTqvas, rac iw-
vevs gamofitvas da mcenareTa daRupvas, pan-i ki axdens fo-
tosinTezSi ,,bioqimiuri reaqciis” blokirebas da mcenare 
iRupeba sakvebi nivTierebebis sinTezis arasakmao intensiu-
robis gamo.  
 

 
 



72 

  

 gaWuWyianebis registracia da kontroli 
 
 sawarmoebidan gamodevnili mavne nivTierebebiT iwam-

lebian sakvebi jaWvis TavSi mdgomi mcenareebi. mcenareTa 
bageebidan momwamvleli nivTierebani aRweven qsovilebSi 
da iwveven nivTierebaTa cvlis darRvevas. atmosferoSi 
arsebuli mkvrivi minarevebi xels uSlian mcenareTa mier 
sinaTlis aRqmas da e.i fotosinTezsac, Tumca mcenareTa 
maRali regeneraciuli unari arcTu iSviaTad exmareba 
maT miyenebuli zaralis Tavidan acilebaSi. 
     dabinZurebis Sesamcirebeli RonisZiebebis warmateba 
damokidebulia ara mxolod gadamuSavebasa da kontrol-
ze, aramed aseve garemo aris saerTo mdgomareobaze, efeq-
tur registraciasa da monitoringze, romelic xorciel-
deba ori ZiriTadi formiT:  

1. gamWuWyianeblebis an ZiriTadi nivTierebebis pirda-
piri gazomva, iseTebisa, rogoricaa Jangbadi, romlis Sem-
cveloba dabinZurebisas mcirdeba;  

2. biologiuri maCveneblebis gamoyeneba, rogoricaa mik-
robiologiuri meTodebi da indikatorebiT gazomva.  
   pirveli tipis kontrolis kargi magaliTia kalifor-
niis did qalaqebSi haeris gaWuWyianebis ganuwyveteli re-
gistracia, rac xorcieldeba gadamcemebiT, romlebic Ca-
montaJebulia TviTmfrinavze. gadamcemebi yoveldRiurad 
axdenen gazomvasa da registracias SO2-is, NO2-is, CO-sa 
da sxva gamWuWyianeblebis did olqze.  
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atmosferul haerSi gafrqveuli mavne nivTierebebi da ze-
moqmedebis ZiriTadi obieqtebi 

 
     Aatmosferos damabinZurebeli qimiuri elementebia: 
naxSirorJangi, azotisa da gogirdis oqsidebi, naxSir-
wyalbadTa sxvadasxva naerTebi da agreTve myari nawila-
kebi, romlebic gvxvdebian haerSi mtvris saxiT. aseT myar 
nawilakebs ewodebaT aerozolebi. garda amisa, navTob-
produqtebis wvis procesSi didi raodenobiT gvxvdeba 
atmosferoSi gamotyorcnili arasasurveli qimiuri ele-
mentebi sxvadasxva momwamlavi da mxuTavi airebi murisa 
da Wvartlis saxiT.       
     atmosferos yoveli komponenti sicocxleze axdens 
zegavlenas. Yyovel wels msoflioSi 20 miliardi tona 
Jangbadi ixarjeba. Ees ki umZimes Sedegebs iwvevs, adamiansa 
da cxovelebs akldebaT sunTqvisaTvis aucilebeli Jangba-
di. samrewvelo sawarmoebi, energetikuli kompleqsebi da 
transporti yovel wels atmosferoSi uSvebs 20 miliard 
tonaze met naxSirorJangsa da 700 milion tonamde sxvadas-
xva (azotis, gogirdis, qloris, tyviis da sxva elementTa 
Semcvel) nivTierebas. Uufro da ufro ,,gamWvirvale” xdeba 
ozonis fena mzis ultraiisferi radiaciisaTvis. 1900 wels 
haerSi naxSirorJangis Semcveloba 0,029%-s Seadgenda. 1960 
wels, mrewvelobisa da transportis ganviTarebis gamo, mi-
si raodenoba 0,0334%-mde gaizarda. am umniSvnelo 4 meaTa-
sedi %-is gamo atmosferos saSualo temperatura 1,50-iT 
gaizarda. kidev amdenive namati da dnobas daiwyebs gren-
landiis, CrdiloeTis yinulovani okeanis da antarqtidis 
yinulebi.  
    transportis mier atmosferul haerSi gamoiyofa 
mtveri, naxSirJangi, azotis dioqsidi, gogirdis anhidri-
di, Wvartli, naxSirwyalbadebi, naxSirorJangi. zemoTCa-
moTvlil nivTierebebs (garda CO2-sa) gaaCniaT garemoze 
mavne zemoqmedebis unari. naxSirorJangi ar ganekuTvneba 
mavne nivTierebas, magram is gaTvlebSi Setanilia, ro-
gorc saTburi efeqtis mqone airi. 
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naxSirJangi CO _ naxSirbadis monooqsidi, romelic nax-
SirbadSemcveli naerTebis arasruli wvis dros warmoiq-
mneba, erT-erTi yvelaze toqsikuri airadi dambinZurebe-
lia. sadReisod mTels atmosferoSi daaxloebiT 60 mi-
lioni tona naxSirbadis monooqsidia. CO-s anTropogenu-
ri warmoqmna, upirveles yovlisa, sawvavis wvasTanaa da-
kavSirebuli. CO-s koncentracia atmosferoSi (0,06-0,2)•10-6 
%-s Seadgens, zdk ki 0,4•10-3 %-ia. ZiriTadi wyaroa avto-
mobilebis gamonabolqvi, warmoiqmneba sawvavis arasruli 
wvisas, rasac ganapirobebs arasakmarisi temperatura an 
Sida wvis ZravaSi haeris mimwodebeli sistema, navTobisa 
da qvanaxSiris wva, metalurgiuli warmoeba, igi aqvei-
Tebs Jangbadis sisxliT gadatanis unars.  naxSirJangiT 
atmosferos dabinZureba Sigawvis Zravaze momuSave avto-
manqanebis gamonabolqvi airebiT xdeba, riTac aixsneba 
misi maRali koncentracia qalaqSi da avtoinspeqtorebis 
sisxlSi. Sidawvis ZravebSi sawvavis wvisaTvis optimalu-
ri pirobebi mxolod garkveul samuSao reJimSi miiRweva, 
rodesac Zravis simZlavre daaxloebiT 75%-iT gamoiyene-
ba. CO-s gamoyofa am dros minimaluria. yvela danarCen 
SemTxvevebSi ki, gansakuTrebiT "uqm" reJimSi muSaobisas 
da Zravis amuSavebisas, CO-s Semcveloba gamonabolqvSi 
gansakuTrebiT maRalia. naxSirbadis monooqsidis garemo-
Si gamoyofisagan Tavis asacileblad mowinave avtomwar-
moebeli kompaniebi avtomobilis mayuCSi amontaJeben spe-
cialur katalizatorebs, romlebic sawvavis bolomde, 
CO2-mde daJangvas uwyoben xels. 
     atmosferoSi, rogorc Ria sivrceSi, nivTierebebi 
swrafad gadaadgildeba da zavdeba, amitom avtomobile-
bis gamonabolqvSi Semavali CO haerSi saSiSi raodeno-
biT ar unda grovdebodes. miuxedavad amisa, zogierT pi-
robebSi naxSirJangiT haeris lokalurma dabinZurebam Se-
iZleba gansakuTrebiT saSiS zRvrebs miaRwios. es xdeba 
didi qalaqebisa da avtostradebis Tavze, rodesac maRa-
li atmosferuli wnevisa da temperaturuli inversiis ga-
mo haeris masebis gadaadgileba izRudeba da e.w. "kanio-
nis efeqti" iqmneba. 
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     adamianisaTvis naxSirbadis monooqsidi pirvel rig-
Si imitomaa saxifaTo, rom mas sisxlis hemoglobinTan 
dakavSirebis unari aqvs. naxSirbadis monooqsidi, Jangba-
dis msgavsad, hemoglobinis hemSi garkveul koordinaci-
ul mdgomareobas ikavebs. CO-s mimarT hemoglobinis rao-
denoba 200_300-jer aRemateba Jangbadis raodenobas, ami-
tom CO-sTan dakavSirebuli hemoglobini, anu karboqsihe-
moglobini, Jangbadis gadatanis unars kargavs, rac sabo-
lood adamianis daRupvis mizezi xdeba. hemoglobini Sed-
geba ori komponentisagan: wiTeli pigmentis aracilovani 
nawilis anu prosTetiuli jgufis hemisa da cila glo-
binisagan. hemis raodenoba hemoglobinSi 4%-s aRwevs, da-
narCeni 96% globinia. hemoglobinis daniSnulebaa fil-
tvebidan Jangbadis transportireba qsovilebSi. am fun-
qcias asrulebs pigmenti, romlis SenebaSi monawileobs 
rkina.  
    hemoglobinSi, Jangbadis garda, xSirad sxva ligandi 
ikavebs mis adgils. magaliTad, naxSirbadis (II) oqsidis 
mxuTavi zemoqmedeba adamianis organizmze imiT aixsneba, 
rom igi Jangbadze ufro mtkiced ukavSirdeba Fe2+ions 
da, aqedan gamomdinare, axdens hemoglobinis moqmedebis 
blokirebas. hemoglobinis romelime jaWvis struqturis 
Secvla iwvevs garkveul daavadebebs. mag, normaluri he-
moglobinis struqturis memkvidreobiTi cvlileba iwvevs 
e.w. “molekulur daavadebebs”, romlebic cnobilia hemog-
lobinopaTiebis saxelwodebiT. aseTi daavadebaa namgli-
seburi ujreduli anemia, romelic aris gavrcelebuli 
samxreT amerikisa da afrikis qveynebSi. am daavadebis 
dros,  Jangbadis mcire parcialuri wnevis pirobebSi, 
sisxlis eriTrocitebi iRebs namglis formas. aseTi he-
moglobini normaluri hemoglobinisagan imiT gansxvavde-
ba, rom qsovilebSi Jangbadis gadacemis Semdeg igi gar-
daiqmneba cudad xsnad formad da iwyebs daleqvas. war-
moqmnili naleqi ki axdens ujredis deformacias da iw-
vevs hemolizs. daavadeba Zalze mwvaved mimdinareobs, 
xSiria sikvdilianobac. swored, amitom naxSirbadis mo-
nooqsids "mxuTav gazs" uwodeben. gamoTvlilia, rom ha-
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erSi 0.006%-is toli "mxuTavi gazis" moculobiTi koncen-
tracia sakmarisia imisaTvis, rom CO sisxlis hemoglobi-
nis naxevars SeuerTdes. es sakmaod axloa letalur do-
zasTan, romlis drosac karboqsihemoglobinis koncen-
tracia sisxlSi hemoglobinis saerTo Semcvelobis 60%-s 
aRemateba. cxadia, haerSi naxSirbadis monooqsidi aseT 
koncentracias mxolod daxurul SenobaSi, ventilaciis 
ararsebobisas Tu miaRwevs. aseTi pirobebi iqmneba usaf-
rTxoebis absoluturi ugulebelyofiT damontaJebuli 
gamaTbobeli danadgarebis eqspluataciis dros, rac, sam-
wuxarod, Cvens sinamdvileSi arcTu iSviaTad xdeba. uka-
nasknel wlebSi swored "mxuTavi gaziT" mowamvla saxel-
deba im tragediebis mTavar mizezad, romelmac bevri Cve-
ni Tanamemamulis, maT Soris umaRlesi saxelmwifo moR-
vawis sicocxlec Seiwira. atmosferoSi naxSirbadis mo-
nooqsidi zogierT abiotur gardaqmnas, mag, fotoJangvas 
eqvemdebareba, magram garemo pirobebis mimarT mainc sak-
mao mdgradobiT gamoirCeva. arsebuli anTropogenuri da 
bunebrivi wyaroebidan naxSirbadis monooqsidis uwyveti 
emisia atmosferoSi CO-s imaze ufro maRali koncentra-
ciiT dagrovebas unda iwvevdes, vidre es faqtobrivad 
xdeba. amis mizezia umaRlesi mcenareebi, wyalmcenareebi 
da niadagis mikroorganizmebi, romlebic CO-s fiqsacias 
axorcieleben. es organizmebi naxSirbadis monooqsids 
aminomJava serinis saSualebiT ikavSireben, an CO2-mde 
Jangaven. 
     naxSirbadis monooqsidi Tavisi toqsikurobiT mie-
kuTvneba me-4 klass. Zlier saSiSi momwamvlelia, radgan 
arc feri aqvs da arc suni. igi gavrcelebuli airia. 
warmoiqmneba organuli nivTierebebis arasruli wvis Se-
degad. mowamvlis pirveli niSnebi: Tavis tkivili da Tav-
brusxveva, SemdgomSi ki _ grZnobis dakargva. naxSirJan-
giT mowamvlas xels uwyobs isic, rom sisxlis hemoglo-
bini 200-jer xarbad etaneba naxSirJangs, vidre Jangbads. 
izrdeba Jangbadis nakleboba sisxlSi _ hipoqsemia, an 
Jangbadis uqonloba _ anoqsemia.  
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diagrama 10. Aatmosferul haerSi ekonomikis ZiriTadi seqtorebidan 
                           naxSirJangis gafrqvevebi 
 

Wvartli _ toqsikurobiT miekuTvneba me-3 klass. is iT-
vleba kancerogenul nivTierebad.  
mtveri _ aerozolis saxeobaa, Sedgeba airis areSi Sewo-
nili nebismieri formisa da Sedgenilobis patara, myari, 
eleqtruli muxtis mqone an neitraluri nawilakebisgan, 
romelic haerSi sawvavis wvisa da sxva procesebis Sede-
gad xvdeba. Aam procesebSi ZiriTadad monawileobs av-
totransporti, cementis qarxnebi da qvanaxSiris wva. Se-
sunTqvisas haerSi Sewonilma myarma nawilakebma SeiZleba 
gamoiwvios sasunTqi gzebis gaRizianeba. mtveri sxvadas-
xva zomis nawilakebisgan Sedgeba. mtvris uwvrilesi na-
wilakebia: e.w. 10 nawilakebi 10 mikrometrze naklebi ae-
rodinamikuri diametriT da 2,5 nawilakebi 2,5 mikromet-
rze naklebi aerodinamikuri diametriT. rac ufro mci-
rea myari nawilakis zoma, miT ufro Rrmad aRwevs igi 
adamianis organizmSi da ufro mavnea. higienuri Tvalsaz-
risiT didi mniSvneloba aqvs mtvris koncentraciasa da 
qimiur Semadgenlobas, nawilakebis struqturasa da for-
mas, xsnadobas, radiaqtiulobas da sxv.  igi gansakuTre-
biT cudad moqmedebs sasunTq organoebze, kansa da Tva-
lebze. igi iwvevs hipertrofiul, atrofiul, Cirqovan da 



78 

  

sxva cvlilebebs lorwovan garsSi, bronqebsa da fil-
tvis qsovilebSi. tyviis, dariSxanis, manganumisa da sxv. 
nivTierebebis mtvers SeuZlia mowamvla. liTonis mtverma 
SeiZleba gamoiwvios Tvalis tramvuli dazianebebi.   

 
diagrama 11. Aatmosferul haerSi ekonomikis ZiriTadi seqtorebidan mtvris 

gafrqvevebi 

 
diagrama 12. 10 mikrometrze mcire Sewonili nawilakebis formirebis potencia-

lis mqone airebis gafrqvevebis dinamika saqarTveloSi 
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naxSirwyalbadebi _ warmoadgenen narkotikuli moqmede-
bis nivTierebebs. umaRles alkanebs narkotikuli qmedebe-
bis garda gaaCnia krunCxvis gamomwvevi unari. policik-
luri naxSirwyalbadebi iwvevs kanisa da lorwovani gar-
sis gaRizianebas, moqmedebs sisxlze, sisxlwarmomqmnel 
organoebze. naxSirwyalbadebiT mowamvlis saSiSroeba ga-
mowveulia maTi  aqroladobiT, swored amitom ganekuT-
vnebian isini mavne nivTierebaTa klass. 

 
diagrama 13. A atmosferul haerSi ekonomikis ZiriTadi  seqtorebidan  
               aqroladi organuli naerTebis gafrqvevebi 
 
 

naxSirorJangi. naxSirbadis dioqsidi, anu naxSirorJangi, 
normalur bunebriv pirobebSi atmosferos moculobis 
daaxloebiT 0.03%-s Seadgens. atmosferuli CO2 niadagTan, 
wyalTan da cocxal organizmebTan (gansakuTrebiT, mce-
nareebTan) mudmiv cvlaSia, rac naxSirorJangis bunebriv 
wrebrunvas qmnis. naxSirbadis dioqsidis bunebrivi emisi-
is wyaro mravalgvaria: vulkanebis amofrqveva, sunTqvis 
procesi, organuli naerTebis mikrobiologiuri daSla, 
tyis masivebis xanZrebi. amas emateba didi moculobis "an-
Tropogenuri CO2", romelic sxvadasxva saxis saTbobis 
wvis dros gamoiyofa. cxadia, aseTi masStaburi emisia at-
mosferoSi katastrofuli raodenobis CO2-is dagrovebas 
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gamoiwvevda, rom ar xdebodes misi uwyveti bunebrivi fiq-
sacia, romelic ZiriTadad fotosinTeziT, okeanis wyal-
Si gaxsniT, tutemiwa metalebis oqsidebis mier SeerTe-
biT da zogierTi sxva procesis saSualebiT xorcielde-
ba. naxSirbadis dioqsidis gamoyofisa da misi SeboWvis 
procesebs Soris dedamiwaze dinamikuri wonasworuli 
mdgomareobaa damyarebuli, romelic materikebisa da oke-
anisaTvis erTnairadaa damaxasiaTebeli. am wonasworobis 
darRveva, cxadia, did safrTxes Seuqmnis planetaze si-
cocxlis arsebobas. am mxriv uaRsesad did ekologiur 
problemebs qmnis erTis mxriv, sawvavis SeuzRudavi rao-
denobiT wvis Sedegad CO2-is emisiis zrda, meore mxriv 
ki CO2-is fiqsaciis Seferxeba mcenareuli safaris Semci-
rebis gamo, rac Tan sdevs urbanizacias, tyeebis Cexvas 
da a.S. 
     me-20 saukunis bolos CO2-is koncentracia troposfe-
roSi 350-360•10-4 % iyo. Mmisi wili CrdiloeT naxevarsfero-
Si 4-5•10-4 %-T metia, vidre samxreT naxevarsferoSi. CO2-is 
dinamika sezonurad icvleba. Mmaqsimumia zamTarSi, minimumi 
zafxulSi. CO2 –is saerTo Semcveloba atmosferoSi aris 
2,3-2,6•1012 tona. okeaneSi gaxsnili CO2 –is koncentracia sa-
Sualod 1,5 mg/l Seadgens. bunebaSi gavrcelebiT da mimoq-
ceviT naxSirorJangi mxolod wyals CamorCeba. varaudoben, 
rom 2035-2040 wlebSi naxSirorJangis Semcveloba haerSi 
(400-450)•10-4 %-s miaRwevs, xolo 10 wlis Semdeg 550•10-4 gax-
deba, e.i. 2000 welTan SedarebiT 50-60% iqneba, xolo 1860 
welTan SedarebiT 90% iqneba.  
    naxSirorJangis koncentraciis mateba planetis globa-
lur ekologiur problemas _ e.w. "saTburis efeqts" qmnis. 
am efeqtis arsi SemdegSi mdgomareobs: mzis sxivebis Tburi 
energiis nawili dedamiwas aTbobs, nawili ki infrawiTeli 
sxivebis saxiT dedamiwis zedapiridan airekleba da var-
skvlavTSoris sivrceSi brundeba. amiT planetaze norma-
luri siTburi balansi  myardeba. atomosferoSi zogierTi 
airi, maT Soris naxSirorJangi, am infrawiTel sxivebs 
STanTqavs, ris gamoc areklili siTbos nawili troposfe-
roSi rCeba da kosmosSi aRar brundeba. haerSi naxSirbadis 
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dioqsidis koncentraciis kritikul donemde gazrdisas 
siTbos Sekavebis procesma SeiZleba iseTi masStabi miiRos, 
rom planetis siTburi balansi dairRves da dedamiwa mar-
Tlac saTburs daemsgavsos. yovelive amas ki globaluri 
daTbobis gamowveva da dedamiwisaTvis aunazRaurebeli za-
ralis miyeneba SeuZlia. 
     dedamiwaze klimatis globaluri Secvlis proble-
masTan dakavSirebiT msoflios wamyvani saxelmwifoebis 
mier 1992 wels xelmoweril iqna e.w. "kiotos protoko-
li", romlis mixedviTac monawile saxelmwifoebma valde-
buleba aiRes SeemcirebinaT atmosferoSi CO2-is gamoyofa 
da saxelmwifo kontrolze aeyvanaT es procesi. aqve un-
da aRiniSnos, rom TaTbiris monawile zogierTma didma 
saxelmwifom xelSekrulebis dadebas Tavi aarida da 
mxolod didi dagvianebiT SeuerTda "kiotos proto-
kols", radgan qveynis samrewvelo kompleqsebis iseT re-
Jimze gadayvana, romlis drosac CO2-is emisia minimaluri 
iqneba, sakmaod rTuli gansaxorcielebeli da saxelmwi-
fos ekonomikisaTvis Zalze araxelsayreli aRmoCnda. in-
gliselma mecnierebma 1996 wels atmosferoSi CO2-is ga-
moyofis Semcirebis originaluri meTodi SeimuSaves, 
romlis arsi imaSi mdgomareobs, rom navTobisa da buneb-
rivi gazis amoRebis Sedegad warmoqmnili carieli siv-
rce naxSirorJangis "Casamarxad" gamoiyeneba. am mizniT 
maT warmatebuli eqsperimentic ganaxorcieles _ navTo-
bis erT-erT yofil wyalqveSa sabadoSi maRali wneviT 
Catumbes didi raodenobiT CO2. 
gogirdis dioqsidi _ atmosferoSi xvdeba gogirdis Sem-
cveli sawvavis wvisas. Mmisi ZiriTadi wyaroa mazuTze an 
qvanaxSirze momuSave eleqtrosadgurebi, saqvabeebi, meta-
lurgiuli sawarmoebi, agreTve dizelis sawvavze momuSa-
ve avtomobilebi. bunebriv wyaroebs, pirvel rigSi, mie-
kuTvnebian: vulkanebi, tyis xanZrebi, gogirdis Semcveli 
naerTebis mikrobiologiuri gardaqmnebi da sxv. atmosfe-
roSi gamoyofili gogirdis dioqsidi SeiZleba Seuer-
Tdes kiris mineralebs, ris gamoc haerSi misi mudmivi 
koncentracia narCundeba. 
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    Aatmosferul haerSi daSvebulze maRali koncentra-
ciis arsebobisas gogirdis orJangi aRizianebs zemo sa-
sunTq gzebs. is pirdapir toqsikur zemoqmedebas axdens 
organizmze. SO2-is reaqciisunarianoba bevrad ufro maRa-
lia, vidre CO2-is. atmosferoSi SO2 ucvleli saxiT sa-
Sualod ori kviris manZilze SeiZleba arsebobdes. dro-
is am monakveTis ganmavlobaSi airi ver aswrebs globa-
luri masStabiT gavrcelebas. amitom SesaZlebelia, rom 
emisiis wyaros irgvliv gogirdis (IV) oqsidma atmosfe-
ros lokaluri dabinZureba gamoiwvios. 
    gogirdis dioqsidi azotis oqsidebTan erTad atmosfe-
roSi mTel rig qimiur gardaqmnebs ganicdis, maTgan mTava-
ria Jangva da mJavebis warmoqmna, rac e.w."mJava wvimebs" iw-
vevs. am reaqciebis iniciacia xdeba ultraiisferi sxivebiT 
da isini haeris Jangbadis an ozonis monawileobiT mimdina-
reobs. gamoangariSebulia, rom mJave wvimebis 60_70% gogir-
dis dioqsidiT aris gamowveuli. SO2 da mJave naleqebi iwve-
ven metalis nakeTobaTa korozias da organuli masalebis 
_ tyavis, qaRaldis, qsovilebis, rezinisa da saRebavebis 
daSlas. mcenareebisaTvis gansakuTrebiT toqsikuria hidro-
sulfit-ioni (HSO3-), romelic moqmedebs fosfolipidebis 
ujeri cximovani mJavebis zeJangebTan da warmoqmnis araor-
ganul da organul radikalebs: radikalebi iwvevs biomem-
branebis struqturis darRvevas. qloroplastebis membrane-
bis dazianebisas HSO3-is da RCO-s radikalebi Jangaven da 
auferuleben qlorofils. HSO3-is ionebi ainhibireben fer-
mentebs, romlebic monawileoben kalvinis ciklSi fotoqi-
miuri fiqsaciis procesSi. amis gamo, SO2-is moqmedebis Se-
degad foToli yviTldeba da kargavs fotosinTezis unars.  
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diagrama 14. Aatmosferul haerSi ekonomikis ZiriTadi seqtorebidan gogirdis 

gafrqvevebi 

 
azotis oqsidebi _ atmosferos aqtiuri qimiuri gambinZu-
reblebis kidev erTi jgufia. warmoiqmneba Zalian maRal 
temperaturaze da Jangbadis siWarbis pirobebSi sawvavis 
wvis dros. azotis oqsidebis ZiriTadi wyaroa avtomobi-
lebis gamonabolqvi, bunebrivi airis namwvi, Tboeleq-
trosadgurebis gamonabolqvi, uxeSi narCenebis wvis dros 
warmoqmnili kvamli. bunebaSi azotis oqsidebis warmoq-
mna dakavSirebulia eleqtronul ganmuxtvasTan Weqa-quxi-
lis dros. niadagSi Jangbadis deficitis dros mimdina-
reobs nitratebis mikrobiologiuri denitrifikacia da 
azotis warmoqmna. Sualeduri produqtebia azotis (I) da 
(II) oqsidebi. am procesSi nitrat-ionebis siWarbe N2O-is 
N2-ad gardaqmnas abrkolebs da amiT xels uwyobs N2O-is 
gamoTavisuflebas. amitom, niadagidan gamoyofili azo-
tis naerTebi naxevrad an metad azotis (I) oqsidisagan 
Sedgeba.  
    anTropogenuri warmoSobis azotis oqsidebi ZiriTa-
dad warmoadgenen N2O-s da NO2-s. atmosferoSi NO2-is ga-
moyofis ZiriTadi wyaroa benzinze momuSave saavtomobi-
lo transporti. avtomrewvelobis ganviTarebis mudmivi 
tendenciaa ZravaSi sawvavis sruli wvis pirobebis Seqmna, 
ric Sedegadac izrdeba wvis temperatura da mniSvnelov-
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nad matulobs Zravis simZlavre. magram, garemosaTvis es 
efeqti dadebiTi araa: marTalia, gamonabolqvSi CO-s Sem-
cveloba mcirdeba, magram am temperaturaze warmoiqmneba 
azotis oqsidebi da policikluri aromatuli naxSir-
wyalbadebi. faqtiurad, erTi toqsikanti sxva, aranakleb 
toqsikuri da saxifaTo naerTebiT icvleba. 
    Sidawvis Zravebis garda, azotis oqsidebi formirde-
ba nitrirebis procesSi, superfosfatis warmoebis dros, 
Senadnobebis damzadebisas, azotmJavaTi metalebis gaw-
mendisas, feTqebadi nivTierebebis warmoebisas da a.S. 
azotis oqsidebiT anTropogenuri dabinZureba kritikul 
zRvars mWidrod dasaxlebul samrewvelo qalaqebSi aR-
wevs. azotis dioqsidi (NO2) da monooqsidi (NO) mTel 
rig fotoqimiur reaciebSi monawileoben, riTac xels 
uwyoben ozonisa da peroqsiacetilnitratis warmoqmnas, 
romlebic smogis SemadgenlobaSi Sedian. azotis oqside-
bidan ufro metad mavnebelia azotis oqsidi, magram at-
mosferul haerSi igi swrafad iJangeba azotis dioqsi-
dad, amitom warmoebaSi azotis oqsidebiT mowamvlis wya-
rod miiCneven azotis dioqsids. mowamvlis pirveli niSne-
bia: xveleba, sisuste, Tavis tkivili. Semdeg iwyeba fil-
tvebis SeSupeba da adgili aqvs Jangbadis ukmarisobas. 
Semdeg warmoiSoba tkivili gulis areSi. Tavisi toqsiku-
robiT azotis dioqsidi miekuTvneba me-2 klass. gaTvleb-
Si miRebulia azotis oqsidis da dioqsidis Tanabari ra-
odenobiT gamoyofa. azotis naerTebi toqsikuria orga-
nizmisaTvis. Aazotis monooqsidi (NO) moqmedebs adamia-
nis lorwovan garsze, iwvevs wnevis dacemas da grZnobis 
dakargvas. misi CasunTqvisas sisxli xdeba Sokoladisfe-
ri. Aazotis dioqsidiT (NO2 ) mowamvlisas xdeba filtve-
bis toqsikuri SeSupeba, rac iwvevs xvelas, Tavis tki-
vils, rasac Tan axlavs sisuste, tkivili mkerdSi da qo-
Sini. azotovani mJaviT (HNO2) da misi marilebiT mowam-

vla iwvevs saxis SewiTlebas, sisxlis wnevis dawეvas, 
mxedvelobisa da gulis moqmedebis moSlas.  
     haerSi arsebuli azotis orJangi aRizianebs sasun-
Tqi sistemis qveda nawils, gansakuTrebiT filtvebis 
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qsovils.  CasunTqvisas hemoglobinTan warmoqmnis aram-
dgrad nitrozonaerTs, romelic swrafad gadadis met-he-
moglobinSi. met-hemoglobinis Fe

3+-s unari ar Seswevs O2 

Seqcevadad daikavSiros da monawileoba miiRos Jangba-
dis gadatanis procesSi. sisxlSi met-hemoglobinis 60-
70%-iani koncentracia letalur dozad iTvleba. miRebu-
li moyviTalo-mewamuli airi gansakuTrebiT Zlierad 
aRizianebs lorwovan garss. organizmSi sasunTqi gzebis 
lorwovan garsTan kontaqtis Sedegad azotis dioqsidi-
sagan warmoiqmneba azotovanmJava da azotmJava, riTac 
isini Slian filtvebis alveolebis kedlebs, romelic 
gamWoli xdeba sisxlis SratisaTvis. amis Sedegad sis-
xlidan siTxe filtvis RruSi gadadis da CasunTqul ha-
erTan Serevisas qafdeba, rac filtvsa da haers Soris 
aircvlas abrkolebs. yovelive es mniSvnelovnad zRu-
davs sunTqvas. organizmze aseTi zemoqmedebis gamo azo-
tis oqsidebi seriozul safrTxes warmoadgenen adamianis 
janmrTelobisaTvis maSinac ki, rodesac haerSi maTi Sem-
cveloba dasaSveb zRvarze dabalia. mJava wvimebis saxiT 
azotis oqsidebi iwveven mcenaris ujredebSi mJavianobis 
zrdas, rac seriozul zians ayenebs mcenareebs. azotis 
dioqsidis mcenaresTan uSualo kontaqtis Sedegad foT-
lebi (an wiwvebi) yviTldeba (an mewamul fers iRebs). es 
movlena Semdegi meqanizmiT mimdinareobs: NO2 moqmedebs 
membranebis ujer cximovan mJavebTan wyalbadis moxle-
CiT, rasac Tan sdevs zeJanguri Jangvis iniciacia da cxi-
movani mJavebis an maTi hidrozeJangebis radikalebis 
formireba. garda amisa, NO2-s SeuZlia ujeri cximovani 
mJavebis ormag kavSirebs miuerTdes da warmoqmnas aqtiu-
ri radikalebi. yvela es radikali, Tavis mxriv, iwvevs 
membranebis rRvevas, ujredebis nekrozs, karotinoidebis 
daSlas. 
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diagrama 15. Aatmosferul haerSi ekonomikis ZiriTadi seqtorebidan azotis 

Jangeulebis gafrqvevebi 

 
tyvia _ metali, romelmac romis imperia imsxverpla. Zve-
lad romis imperiaSi oqrosa da vercxlis garda tyvias 
Tvlidnen Zvirfas liTonad. Mmisgan mzaddeboda WurWeli 
da sasmisebi. tyvia da misi naerTebi Zalian saSiSia ada-
mianis organizmisaTvis, gansakuTrebiT saSiSia igi nerve-
bis, qsovilisa da sisxlisaTvis. swored es garemoeba aR-
moCnda sabediswero romaelTaTvis. gansakuTrebiT iwam-
lebodnen mdidari patriciebi, romlebic ufro metad 
xmarobdnen am “Zvirfasi” liTonis WurWels. maTi orga-
nizmi imdenad uZlurdeboda, rom 20-25 wlis Wabuki ukve 
Rrma moxucebulad grZnobda Tavs, sustdeboda da beCav-
deboda, qalebs ki tyvia ukargavda Svilosnobis unars. 
tyviisa da misi naerTebis atmosferoSi moxvedris wyaros 
warmoadgens avtotransportis gamonabolqvi (eTilirebu-
li benzinis gamoyenebisas), metalurgiuli warmoeba. tyvi-
is toqsikuri zemoqmedeba vlindeba molekulur da ujre-
dul doneze. igi aferxebs adamianis nervul, fsiqiur da 
fizikur zemoqmedebas.  
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    mas Semdeg, rac saqarTvelo gaxda evropisa da aziis 
damakavSirebeli satranzito qveyana, umwvavesad dadga 
gzebze airisa da niadagSi tyviis gavrcelebis problema. 
sazRvargareT, trasidan 500 metris siaxloves, miuxeda-
vad mcenareuli safarisa, kategoriuladaa akrZaluli 
sakvebis mopoveba da saqonlis Zoveba, Htyviis naerTebis-
dan gansakuTrebiT toqsikuria tet _ tetraeTiltyvia, 
romlis gamoyeneba 1960 wlidan daiwyo antidetonatorad. 
Mmis warmoebaze yovelwliurad ixarjeba msoflioSi mo-
povebuli tyviis 20%. 1921 wlidan dRemde warmoebaSi ga-
moyenebuli iyo 4 mln tona tet, romelic TiTqmis mTli-
anad garemoSi gaifanta. tyviis erT-erTi yvelaze Zlieri 
deponatoria Zvali. tyviis maRali koncentraciisas ir-
Rveva gaZvalebis procesi, vitamin D-s metabolizmi, aRi-
niSneba Zvlebis dekalcipikacia da mtvrevadoba. sisxlSi 
tyviis siWarbisas qveiTdeba bavSvebis inteleqti, mexsie-
reba. 

           
Ddiagrama 16. tyviis saSualo wliuri koncentracia TbilisSi 
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  B rogorc diagramidan Cans bolo 5 wlis ganmavlobaSi 
atmosferul haerSi mavne nivTierebaTa koncentracia 
aWarbebs zRvrulad dasaSveb normebs, Tumca bolo 2 
wlis ganmavlibaSi zrdis tendencia ar SeiniSneba.  
ozoni _ O3  Jangbadis alotropiuli  saxecvlilebaa, 
lurji feris mkveTri sunis mqone feTqebadi airia. ozo-
ni warmoiqmneba Jangbadis oratomiani molekulis gaxleC-
vis Sedegad. dedamiwis atmosferoSi ozonis Semcveloba 
0,01%-ia, magram miuxedavad aseTi mcire raodenobisa, 
ozonis Sre umniSvnelovanes rols TamaSobs dedamiwaze 
sicocxlis warmoSobasa da SenarCunebaSi. 800 milioni 
wlis winaT sicocxlis gaCena xmeleTze paleozour era-
Si SesaZlebeli gaxda mxolod mas Semdeg, rac ozonis 
Srem garkveul sisqes miaRwia.  
   ozonis Sre warmoadgens bunebriv ekrans da icavs de-
damiwas da masze arsebul sicocxles mzis mavne ultrai-
isferi gamosxivebis (UV) zemoqmedebisagan. radiaciis 
STanTqmis gamo ozonis fenis temperatura matulobs, 
rac mniSvnelovan gavlenas axdens atmosferos siTbur 
reJimze. 

 ultraiisferi gamosxivebis done dRes bevrad ufro 
maRalia, vidre 100 wlis win. es gamoiwvia ozonis Sris 
Semcirebam, ris Sedegadac meti ultraiisferi gamosxive-
ba aRwevs dedamiwamde. Cveulebriv pirobebSi atmosfero-
Si daculia balansi ozonis warmoqmnasa da daSlas So-
ris, rac ozonis Sris mudmivobis SenarCunebas uwyobs 
xels. magram gareSe faqtorebis zemoqmedebis gamo (tran-
sportis gamonabolqvi, samrewvelo gamonabolqvi) es ba-
lansi dairRva da ufro meti  ozoni iSleba, vidre war-
moiqmneba, rac ozonis Sris gamofitvas iwvevs. 1957 wels 
ingliselma mecnierebma antarqtidis Tavze gazomes ozo-
nis raodenoba da daafiqsires ozonis Sris sisqis mniS-
vnelovani cvlilebebi. 1985 wels ingliseli mecnierebis 
m. molinisa da d. roulingis mier samxreT polusis Tav-
ze ukve ozonis xvreli iqna aRmoCenili. bolo monaceme-
bis Tanaxmad, ozonis Sre mkveTrad gaizarda, Sesabamisad 
imata ultraiisferi sxivebis intensivobam, romelic de-
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damiwas aRwevs da saxifaToa dedamiwaze arsebuli yvela 
formisaTvis. Ddidi raodenobiT ultraiisferi gamosxive-
ba iwvevs sxvadasxva daavadebebs. gansakuTrebiT imata ka-
nis simsivnurma formebma.  statistikis mixedviT, ozonis 
Sris 10 %-iT Semcireba iwvevs kanis simsivniT daavadebe-
bis 26 %-iT gazrdas.  
    saqarTveloSi 1991 wlaqmde ar arsebobda haeris xa-
risxis monitoringis kargad organizebuli sistema. dak-
virvebebi warmoebda saqarTvelos 11 qalaqSi arsebul 
sadgurebze, sadac dRe-RameSi samjer izomeboda 4 Ziri-
Tadi parametri: mtveri, naxSirJangi da azotisa da go-
girdis dioqsidebi. atmosferos iseTi dambinZureblebi, 
rogoricaa: sulfatebi, gogirdwyalbadebi, fenoli, for-
maldehidi, amiaki, ozoni da mZime metalebi mxolod zo-

gierT punqtSi izomeboda. xolo rac Seexeba saTburiს 
efeqtis gamomwvev gazebs: naxSirorJangs, meTans, dakvir-
veba ar warmoebda.  
benzoli. benzoli da misi homologebi leikemiis gamom-
wvevi kancerogenebia. TviT benzoli sakmaod mdgradi na-
erTia, magram RviZlSi moxvedrisas igi citoqrom P450-
Semcveli monooqsigenazis mier iJangeba da warmoiqmneba 
benzol-oqsipini an benzolis oqsidi. benzolis oqsidi 
da bezol-oqsipini benzolTan SedarebiT ukeTesi xsnado-
biTa da reaqciisunarianobiT  xasiaTdebian. isini sis-
xlis nakadiT RviZlidan sxva organoebSi gadaitaneba. 
Zvlis tvinis qsovilis ujredebSi moxvedrisas benzolis 
pirveladi gardaqmnis produqtebi Tavdapirvelad feno-
lamde aRdgebian, Semdeg ki safexurebrivad iJangebian pi-
rokateqinamde da hidroqinonamde, Semdeg ki Sesabamis qi-
nonebamde. yvela es gardaqmna fermentulia. warmoqmnili 
qinonebi oqso-jgufebis xarjze ikavSireben cilebis an 
nukleinis mJavebis or-or molekulas, iwveven maT gadaj-
varedinebas, rac xels uSlis am biopolimerebs norma-

luri biologiuri funqciis SesrulebaSi. swored, aseT 
pirobebSi SeiZleba ganviTardes iseTi paTologia, rogo-
ric leikemiaa. 
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    policikluri aromatuli naxSirwyalbadebi samrewve-
lo masStabiT praqtikulad ar iwarmoeba da warmoiqmneba 
organuli naerTebis wvis Sedegad. isini gvxvdeba fiseb-
Si, bitumebSi, WvartlSi, niadagis huminur komponentebSi, 
Sigawvis Zravebis gamonabolqvSi, Tambaqos kvamlsa da Se-
bolil produqtebSi. policikluri aromatuli naxSir-
wyalbadebi wyalSi praqtikulad uxsnad naerTebs warmo-
adgenen, axasiaTebT dnobisa da duRilis maRali tempera-
tura, gamoirCevian qimiuri mdgradobiT. miuxedavad amisa, 
es lipofiluri naerTebi farTodaa gavrcelebuli nia-
dagSi, wyalsa da haerSi, rac cocxal organizmebSi maTi 
biokoncentrirebis realur saSiSroebas ganapirobebs. 
meTani da organuli naerTebi. meTani atmosferos mudmivi 
komponentia, sadac misi sarTo raodenoba 4,8•109 t Sead-
gens. didi qalaqebis Tavze meTanis Semcveloba gazrdi-
lia da 2,6•10-4%-s aRwevs. meTani Termoaqtiuri airia. Mmi-
si wili saTburis saerTo efeqtSi 2,4-s udris. stratos-
feroSi meTanis fotoqimiuri transformaciis saboloo 
produqtebia: formaldehidi da naxSirbadis (II) oqsidi. 
meTanis ZiriTadi nakadi atmosferoSi biopolimerebis 
(celuloza) anaerobuli baqteriebiT daSlis Sedegad 
xdeba. organuli nivTierebebis warmoqmnis wyaroa tyis 
xanZrebi. xanZris dros meqrqnis mxolod 20% aswrebs 
dawvas. darCenili organuli nivTiereba an qroldeba, an 
aerozolebis saxiT ifanteba.  
    me-20 saukuneSi organuli nivTierebebis umTavresi 
wyaro gaxda transporti. benzinis Zraviani manqanebis ga-
monabolqv airebSi asobiT naxSirwyalbadi, halogennawar-
mi, aldehidi, nitronaerTia aRmoCenili. maTi jamuri kon-
centraciaa 0,2-0,3%. ekologiuri upiratesoba am mxriv di-
zelis Zravian satransporto saSualebebs aqvT. naxSir-
wyalbadebis wyaros warmoadgens aseve stacionaluri 
energetikului danadgarebi. magaliTad, 1 t navTobproduq-
tebis da 1 t qvanaxSiris dawvisas saSualod 0,25 da 0,16 kg 
naxSirwyalbadi qroldeba. Oorganuli nivTierebebiT gare-
mos dabinZurebis wyaroebia: navTobqimiuri, koqsqimiuri, ka-
uCukis da plastmasebis warmoebebi.  
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cxrili 4. 
mavne nivTierebaTa zRvrulad dasaSvebi  

koncentraciis sidideebi 
 

zRvrulad dasaSvebi koncentracia, mg/m3 
kodi mavne nivTier. 

dasaxeleba 
maqsimalu-
ri erTje-

radi 

saSualo, 
dRe-Ramuri 

mavne nivTiereb. 
saSiSroebis 

klasi 
908 mtveri 0,5 0,15 3 

300 Wvartli 0,15 0,5 3 

200 azotis dioqsi-
di 

0,085 0,04 2 

701 gogirdis anhid-
ridi 

0,5 0,05 3 

322 naxSirJangi 5 3 4 
  314 naxSirwyalbadebi 1 _ 4 
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garemos xmauriT dabinZureba 
 
     TbilisSi arsebuli rkinigzis xazi gadis qalaqis 
mWidrod dasaxlebul raionebSi da garda teqnikuri 
problemebisa, rkinigzis moZraobisas warmoqmnis xmauris 
maRal doneebs, romelic vrceldeba qalaqis mimdebare 
teritoriaze. didubidan qalaqis sakvanZo sadguramde 
rkinigzis mimdebare teritoriaze (gansakuTrebiT, maRal-
sarTuliani) saxlebi 100-200 metriT aris dacilebuli 
rkinigzis xazebidan, magram aris iseTi monakveTebi, sa-
dac dabalsarTuliani sacxovrebeli Senobebi ganlagebu-
lia liandagis kidura xazidan 30-70 m manZilze. satvir-
To matareblis gavlis dros aseT SenobebTan bgeris do-
neebis saSualo  mniSvneloba Seadgens 74 - 79 db A-s ma-
tarebelTa siCqarisa da mimdebare teritoriaze arsebu-
li reliefis mixedviT. Aarsebuli monacemebis mixedviT, 

Tbilisis farglebSi Ramis saaTebSi (23:00 sT-dan 07:00 

sT-mde) moZraobs 19 satvirTo matarebeli, romlebic mim-
debare teritoriaze warmoqmnian xmauris maRal doneebs. 
magaliTad, rkinigzis xazidan 50 m manZilze ganlagebul 
SenobebTan xmauris ekvivalenturi doneebi Ramis saaTebi-
saTvis Seadgens 60 db A-s, da 15 db A-Ti aWarbebs Ramis 
saaTebSi gansazRvrul xmauris sidideebs. standartuli 
meTodikis gamoyenebiT Sesrulebul iqna  saavtomobilo 
gzis xmauris maxasiaTeblebis Seswavla. dadginda rom 
saavtomobilo gzis kidura savali nawilis Sua xazidan 
7.5 m manZilze xmauris ekvivalenturi done dRis saaTi-
saTvis Seadgens 71 db A-s, xolo Ramis saaTisaTvis 65 db 

A-s. aseve, Semowmebul iqna vazianis mimarTulebiT sat-
virTo matareblebis reisebi, romelTa SemadgenlobaSi 
aris 3-40-mde vagoni. dRis monacemebiT, lilos sadgur-
Tan gaiara 8 matarebelma, xolo Ramis saaTebSi samma 
satvirTo matarebelma. dasaxelebuli sarkinigzo Semad-
genlobebis gavlis dros gazomvis wertilSi (kidura li-
andagis Sua xazidan 25 m manZilze) warmoqmnili xmauris 
saSualo done 70-74 db A farglebSia, xolo maqsimaluri 
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mniSvnelobebi SeiZleba iyos 6-8 db A sididiT ufro ma-
Rali. saavtomobilo magistralze (kaxeTis gzatkecilze), 
romelic 200 m-ze meti manZiliT aris daSorebuli sarki-
nigzo xazidan, satransporto nakadebis mier warmoqmnili 
xmauris maxasiaTeblebi dRis saaTebSi Seadgens 72-74 db 
A-s. xolo Ramis saaTebSi 57-60 db A-s. dRisiT am magis-
tralze orive mimarTulebiT yovel saaTSi gadaadgilde-
ba 2.000-2.400 avtomobili. 
    Aaseve Semowmebul iqna saaviacio  xmauris zemoqmede-
ba. Tbilisis saerTaSoriso aeroportis asafren-dasafre-
ni zolis RerZis xazis orive mxridan TviTmfrinavebis 
afrenisas warmoiqmneba xmauris maRali doneebi. Aarsebu-
li monacemebiT dRis saaTebSi sruldeba 10-13-mde (,,boing 
737” an 320 tipis) TviTmfrinavis afrena, xolo Ramis saa-
TebSi es raodenoba 5-8 -mdea. rkinigzis xazis zevidan ga-
dafrenisas TviTmfrinavebi arsebuli monacemebiT imyofe-
bian miwis zedapiridan 150 m simaRleze. am dros warmoq-
mnili xmauri did gavlenas axdens aeroportis, aleqseev-
skisa da orxevis raionis mcxovreblebze.  
     amrigad, TbilisSi gamavali sarkinigzo xazis mimde-
bare teritoriebze fonuri xmauri aRemateba dasaSveb 
doneebs, vinaidan sacxovrebeli saxlebi ganlagebulia 
rkinigzis xazis axlos zogierT SemTxvevaSi ki 20-30 m-Si. 
am pirobebSi rkinigzis mimdebare teritoriaze moZravi 
Semadgenlobebi dRis da Ramis saaTebSi warmoqmnian xmau-
ris zenormatiul doneebs. vibraciis doneebic aseve 
aWarbeben dasaSveb normas. am adgilebis mcxovreblebi 
ganicdian zenormatiuli vibraciis zemoqmedebas. rac See-
xeba SemovliTi rkinigzis xazis axali ,,zahesi _ lilos” 
monakveTis mimdebare teritoria fonuri xmauriTa da vib-
raciiT dabinZurebuli ar aris.  
    xmauriT dabinZureba _ “arasasurveli bgerebi”, gad-
mosrolili atmosferoSi adamianis sacxovrebeli adgi-
lisaTvis seriozuli safrTxes warmoadgens. termini xma-
uri gamoiyeneba eleqtronikasa da kavSirgebmulobaSi. es 
xmauri matulobs yvela sistemebis informaciuli mocu-
lobis zrdiT. ase warmoiSva axali problema eleqtruli 
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`gaWuWyianebisa”, rac kidev ufro matulobs radiokavSi-
ris ganviTarebis gamo. rogorc cnobili gaxda, Zlieri 
xmauri, romelsac iwvevs mravali samrewvelo danadgari 
Tu TviTmfrinavi, xangrZlivi droiT ara marto awuxebs 
adamians, aramed aseve auaresebs smenadobas. Amis Sesabami-
sad bgeras ganixilaven, rogorc potenciurad Zlier ga-
maWuWyianebels da seriozul safrTxes garemo aris “jan-
mrTelobisaTvis”. amitom, xmauriT dabinZurebis regula-
ciis Semcireba da SezRudva, kanonmdeblobiT dauyovneb-
lliv unda daiwyos im RonisZiebebTan erTad, romlebic 
tardeba haeris qimiur gamWuWyianeblebTan sabrZolvelad. 
xmauris safrTxe kidev erTi damatebiTi mizezia imisaT-
vis, rom adamians mieces minimalurze ufro didi sacxov-
rebeli sivrce, rac aucilebelia yoveldRiuri fsiqo-
logiuri da fiziologiuri saWiroebisaTvis. Aaseve zona-
luri dagegmareba, sadac samrewvelo sawarmoebi, sagzat-
kecilo gzebi da a.S. gancalkevebuli iqneba sacxovre-
beli masivebisagan. kaliforniis samxreT StatSi gzatke-
cilis gaswvriv ayeneben gamzomebs da aCereben avtomanqa-
nebs ara marto siCqaris gadaWarbebisas, aramed xmaurisas 
82 decibali da meti), ufro didi mniSvneloba eniWeba ka-
nonebs, romlebic uzrunvelyofen bgeraTa gaumtarobas 
samrewvelo, administraciuli da sacxovrebeli Senobe-
bis dros. centralur raionebSi didi qalaqebis mwvane 
zolebsa da gazrdil sivrceebs aranaklebi roli eniWe-
ba xmauris Sesamcireblad, vidre haeris gasawmendad, mce-
nareebi efeqturad STanTqaven gansakuTrebiT maRali six-
Siris bgerebs, mag, 10 db-iT (e.i. 10-jer) amcireben xmaurs, 
romelsac iwveven nagavsayreli manqanebi.  
    qalaqSi xmauris ZiriTad wyaros warmoadgens tran-
sporti, romlis moZraobis intensivobac gamudmebiT iz-
rdeba. xmauris done quCaSi ganpirobebulia satranspor-
to nakadis intensivobiT, siCqariT da SemadgenlobiT.  
Qqalaqis magistralur quCebSi satransporto xmauris 
done  meryeobs 85-95 decibalis farglebSi. Ggarda amisa, 
igi damokidebulia qalaqis dagegmarebaze (quCis profi-
li, nagebobebis simWidrove da simaRle) da keTilmowyo-
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bis iseT elementebze, rogoricaa savali nawilis safari 
da mwvane nargavebis arseboba. aRniSnuli faqtorebidan 
TiToeuls SeuZlia Seamciros satransporto xmauri 10 
db-is farglebSi. samrewvelo qalaqebSi magistralebze 
didia satvirTo avtomanqanebis kuTri wona. saerTo sat-
ransporto nakadSi gansakuTrebiT didi tvirTamweobisa 
da dizelis Zravebiani satvirTo avtomobilebis raode-
nobis gazrda iwvevs xmauris donis amaRlebas, mTliano-
baSi satvirTo da msubuqi avtomanqanebi qalaqSi qmnian 
mZime xmaurian reJims. xmauri, romelic warmoiqmneba ma-
gistralebis saval nawilze, vrceldeba ara marto magis-
tralebis mimdebare teritoriaze, aramed sacxovrebeli 
nagebobebis siRrmeSic. xmauris zemoqmedebas yvelaze me-
tad eqvemdebarebian kvartlebisa da mikroraionebis is 
ubnebi, romlebic magistralebis gaswvriv arian ganlage-
bulni (xmauris done AaRwevs daaxloebiT 70 db-s) sat-
ransporto saSualebis mier warmoqmnili xmauri damoki-
debulia mraval faqtorze: Zravis simZlavreze da muSao-
bis reJimze, moZravi Semadgenlobis teqnikur mdgomareo-
baze, sagzao safaris xarisxze, moZraobis siCqareze. 
Ggarda amisa transportis xmaurianoba damokidebulia 
mZRolis kvalifikaciaze. Ddid xmaurs iwvevs aseve avto-
manqanis mkveTri damuxruWeba didi siCqaris pirobebSi.  
   Qqalaqis xmauris pirobebSi smenis analizatori mud-
mivad daZabulia. ziani, romelsac xmauri ayenebs smenas, 
damokidebulia xmis rxevis speqtrze da misi cvalebado-
bis xasiaTze. Zlieri xmauris mudmivi zemoqmedeba uaryo-
fiTad moqmedebs smenaze da iwvevs sxva mavne Sedegebsac 
_ wivils yurebSi, Tavbrusxvevas, Tavis tkivils, gadaR-
lilobas. did qalaqebSi xmauri uaryofiTad moqmedebs 
adamianis sicocxlis xangrZlivobaze. avstralieli 
mkvlevarebis monacemebiT am SemTxvevaSi sicocxlis xan-
grZlivoba mcirdeba 8-12 wlamde. zedmetma xmaurma SeiZ-
leba gamoiwvios nervuli sistemis gamofitva, fsiqikuri 
daTrgunva, vegetatiuri nevrozi, endokrinuli da gul-
sisxlZarRvTa sistemis funqciebis darRveva. xmauri xels 
uSlis adamianebs dasvenebasa da SromaSi, uaryofiTad 
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moqmedebs Sromis nayofierebaze. xmaurisadmi yvelaze me-
tad mgrZnobiareni arian xandazmuli asakis xalxi. igive 
avstrieli mkvlevarebis mier dadgenilia, rom 27 wlamde 
asakis mosaxleobidan xmaurze reagirebas axdens 
adamianebis 46%, 28-37 wlis asakisa _ 57%, 38-57 wlis asa-

kisa-62 %, xolo 58 wels zeviT - adamianebis 72%. xmaurze 
Civilebis didi raodenoba xandazmul mosaxleobas So-
ris dakavSirebulia asakobriv TaviseburebebTan.  Zlier-
ma xmaurma, romelic iTvleba centraluri nervuli sis-
temis erT-erT gamaRizianeblad, SeiZleba gamoiwvios 
gul-sisxlZarRvTa sistemis seriozuli daavadebebi gu-
lis iSemiuri daavadeba, hipertonia, sisxlSi qolesteri-
nis momatebuli raodenoba.  
     qalaqSi xmauris Semcireba SesaZlebelia pirvel 
rigSi satransporto saSualebebis xmaurianobis Semcire-
bis gziT. aseve, mosaxleobis dacva xmaurisagan SeiZleba 
qalaqis dagegmarebiTi RonisZiebebis gatarebiT, romleb-
sac miekuTvneba manZilis gazrda xmauris wyarosa da da-
sacav obieqts Soris, gamwvanebis xmaurdamcavi specialu-
ri zonebis Seqmna, dagegmarebis sxvadasxva xerxebis gamo-
yeneba, mikroraionebis racionaluri ganlageba Dda a.S. 
xmauris standartebi. saqarTvelos Sromis, janmrTelobi-
sa da socialuri dacvis saministros mier mowodebulia 
xmauris standartebi. sacxovrebel saxlebTan xmauri ar 
unda aWarbebdes bgeris arc ekvivalenturi da arc maqsi-
maluri doneebis dasaSveb sidideebs. xmauris dasaSvebi 
normebi gansazRvrulia `garemos xarisxobrivi mdgomare-
obis normebis damtkicebis Sesaxeb” (saqarTvelos Sro-
mis, janmrTelobisa da socialuri dacvis ministris 2001 
wlis 16 agvistos brZaneba 297/n `saqarTvelos sakanon-
mdeblo macne #90 24.08.2001), sadac mocemulia, rogorc 
misaRebi, aseve maqsimalurad dasaSvebi xmauris doneebi 
sxvadasxva zonebisaTvis.           
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cxrili 5.                                                                               
saqarTveloSi miRebuli xmauris normebi 

dasaxlebuli adgilebisaTvis 
 

dro xmauris saS. donis 
misaRebi sidideebi 

xmauris maqsimalurad da-
saSvebi normebi db A 

sacxovrebeli saxlebi, 
saswavlo dawesebulebebi 
da maTi mosazRvre teri-

toriebi 
7.00 – 23.00 

 
 
55 

 
 
70 

saavadmyofoebi da maTi 
mosazRvre teritoriebi 

23.00 – 7.00 

 
45 

 
60 

 
saqarTveloSi SemuSavebuli xmauris standartebi ufro mkacria, vidre Sveica-
riisa da germaniis normebi.                                                                                                                                           

cxrili 6. 
saqarTvelosa da Sveicariis xmauri normebis  

Sedareba                       
adgilis tipi saqarTvelos sanita-

ruli normebi 
(2.2.4/2.18.000-00) 

Sveicariis xmauris direqtiva 
(15.12.1986) 

eqvivlen-
turi done 

db A 

maqsima-
luri 
done 
db A 

zRvruli eq-
vivalenturi-
sidideeebi, 
saproeqto 

xmauri wyaro-
ebisaTvis  

db A 

zRvruli eq-
vivalenturi 
sidideeebi, 

arsebuli xma-
uris wyaroe-

bisaTvis 
db A 

sacxovrebeli 
saxlebi, sas-
wavlo dawese-
bulebebi da 
maTi mosaz-
Rvre terito-
riebi 
7.00 – 23.00 sT 
23.00 _ 7.00 sT 

 
 
 
 
 
 
 
55 
45 

 
 
 
 
 
 
 
70 
60 

 
 
 
 
 
 
 
55 
45 

 
 
 
 
 
 
 
60 
50 

saavadmyofoe-
bi da maTi 
mosazRvre te-
ritoriebi 
23.00 – 7.00 
23.00 _ 7.00 sT 

 
 
 
 
45 
35 

 
 
 
 
60 
50 

 
 
 
 
50 
45 

 
 
 
 
55 
45 
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rkinigzis transportiT gamowveuli xmaurisa da 
vibraciis zemoqmedeba atmosferoze 

       
     sarkinigzo monakveTis eqsploataciisas warmoqmnili 
xmauris garemoze SesaZlo zemoqmedebis Sesafaseblad 
aucilebelia moZravi Semadgenlobebis xmauris maxasia-
Teblebis da moZraobis intensivobis codna drois 8 saa-
Tian periodSi. zogadad, satransporto nakadebis moZrao-
bisas warmoqmnili xmauris garemoze zemoqmedebis Sefase-
bisas awarmoeben dRis (07:00 saaTidan 23:00 saaTamde) da 
Ramis (23:00-dan 07:00 saaTamde) periodebisaTvis. sarkinig-
zo nakadebis xmauris maxasiaTeblebis gansazRvris meTo-
di warmodgenilia erovnul standartSi 20444.85. am meTo-
dis Sesabamisad SesaZlebelia calkeuli Semadgenlobis 
ekvivalenturi donis gaangariSeba, Tu gazomil iqneba 
bgeris done LAt sarkinigzo magistraluri xazis kidura 
liandagis RerZdan r0=25m manZilze ganlagebul sazom 
wertilebSi, am Semadgenlobis siCqare da sazomi mikro-
fonis win gavlis dro, matarebelTa nakadis mier warmoq-
mnili xmauris ekvivalenturi doneebi LAekv(25) dRis an 
Ramis 8 saaTian periodisaTvis ganisazRvreba calkeul 
SemadgenlobaTa bgeris ekvivalenturi doneebis LAekv 
energetikuli Sejamebis gziT. gaangariSebis xmauris ekvi-
valenturi doneebi gamoiTvleba Semdegi formuliT: 
LAekv= LAekv(25)_10 lg rn/ro, sadac rn minimaluri manZilia 
liandagis Sua xazidan saangariSo wertilamde, xolo 

ro=25m. gaTvaliswinebulia mwvane nargavebis, haeris, miwis 
zedapiris gavlenis gamo bgeris STanTqma, ekranebis, je-
birebis an amrekli zedapirebis zemoqmedeba bgeris gav-
rcelebaze. aRwerili meTodi saSualebas iZleva gaanga-
riSebul iqnes xmauris ekvivalenturi doneebi saangari-
So wertilebSi, Tu gaangariSebul iqneba calkeuli Se-
madgenlobis xmauris ekvivalenturi done. xmauris maxasi-
aTeblebis gansazRvra dasaSvebia im SemTxvevaSi, Tu xmau-
ris saSualo fonuri mniSvnelobebi sazom wertilebSi 10 
db sididiT an metad naklebia xmauris saSualo doneze 
matareblis moZraobis dros.  
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garemosdacviTi standartebi da  
normatiuli aqtebi 

       
     sazogadoebrivi janmrTelobis Sesaxeb kanonis Ta-
naxmad, garemosdacviTi standartebi da normebi, maT So-
ris, haeris xarisxi da xmauris done, gansazRvrulia sa-
qarTvelos Sromis, janmrTelobisa da socialuri dacvis 
ministris 2001 wlis 16 agvistos #297/N brZanebiT. 
     atmosferuli haeris xarisxis standartebi (saxifa-
To dabinZurebis done) gansazRvrulia garemos dacvisa 
da bunebrivi resursebis ministris 2001 wlis 23 oqtom-
bris #89 brZanebiT atmosferuli haeris saSiSi damabin-
ZureblebiT dabinZurebis maCveneblis gamoTvlis wesis 
damtkicebis Sesaxeb.          

cxrili 7. 
Aatmosferul haerSi mavne nivTierebebis zRvrulad  

dasaSvebi koncentraciebi 
 

nivTiereba zdk, mg/m3 

azotis dioqsidi 0,086 

gogirdis dioqsidi 0,5 

naxSirJangi 5.0 

gajerebuli naxSirwyalbadebi C6-C10 30.0 

araorganuli mtveri 0,3 

 

xmauris dros regulirebis standartebi gansazRvrulia 
saqarTvelos Sromis, janmrTelobisa da socialuri dac-

vis ministris 2001 wლის 16 agvistos #297/N brZanebiT ga-
remos xarisxis standartebis damtkicebis Sesaxeb, rome-
lic adgens xmauris misaReb da zRvrulad dasaSveb do-
neebs                          
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cxrili 8. 
saqarTveloSi bgeris ekvivalenturi da maqsimaluri  

doneebis dasaSvebi sidideebi, 2001  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

cxrili 9. 
saqarTveloSi vibraciis zRvrulad dasaSvebi sidideebi sacxovrebel saxleb-

Si, saavadmyofoebsa da dasasvenebel saxlebSi, 
sanitaruli normebi, 2001 

 

garemosdacviTi standartebi adgenen garemos xarisxob-
rivi mdgomareobis moTxovnebs da gansazRvraven wyalSi, 
haersa da niadagSi adamianis janmrTelobisa da garemo-
saTvis saxifaTo nivTierebebis zRvrul dasaSveb koncen-
traciebs. 

 
 
 
 
 
 
 
 

teritoriis tipi, dro bgeris ekviva-
lenturi do-

ne, dbA 

bgeris maqsi-
maluri done, 

dbA 
teritoriebi, romlebic uSualod 
esazRvreba sacxovrebel saxlebs, 
skolebs da saswavlo dawesebule-
bebs 

 07:00sT _ 23:00sT 

 23:00sT _ 07:00sT 

 
 
 
 
55 
45 

 
 
 
 
70 
60 

teritoriebi, romlebic uSualod 
esazRvreba saavadmyofoebs 

 07:00sT _ 23:00sT 

 23:00sT _ 07:00sT 

 
 
45 
35 

 
 
60 
50 

oqtavuri zolebis 
saSualo geometriu-

li sixSire (H2) 

vibroaCqareba vibrosiCqare 

m/wm2 db m/wm2 10-4 db 

2 
4 
8 
16 
31.5 
63 

4.0 
4.5 
5.6 
11.0 
22.0 
45.0 

72 
73 
75 
81 
87 
93 

3.2 
1.8 
1.1 
1.1 
1.1 
1.1 

76 
71 
67 
67 
67 
67 
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cxrili 10. 
niadagSi sxvadasxva nivTierebebisa da elementebis zRvrulad  

dasaSvebi koncentraciebi g/kg 

 
komponenti sidide 

dariSxani 2-10 
spilenZi 3 
vercxliswyali 2.1 
nikeli 4 
tyvia 32 
TuTia 23 
jamuri naxSirwyalbadebi  
fenolebi 0.1 
cianidebi 0.1 
sulfati 0.1 
qloridi 0.1 
amoniumis azoti 0.1 
aqroladi organuli naerTebi  
benzoli 0.3 
toluoli 0.3 
jamuri qsilolebi 0.3 
naxevrad aqroladi organuli 
naerTebi 

 

benzapireni 0.02 
izopropilen-benzoli 0.5 
pesticidebi  
atrazini 0.5 
lindani 0.1 

DDT da misi metabolitebi 0.1 

 
miwisqvesa wylis xarisxis standartebi saqarTvelos ka-
nonmdeblobiT ar ganisazRvreba. miwisqveSa wylis xaris-
xi regulirdeba sasmeli wylisaTvis dawesebuli norme-
biT. sasmeli wylis xarisxis kriteriumebi gansazRvru-
lia sasmeli wylis teqnikuri reglamentiT (damtkicebu-
lia saqarTvelos Sromis, janmrTelobisa da socialuri 
dacvis ministris 2007 wlis 17 dekembris #349/N brZane-
biT). 
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cxrili 11. 
sasmeli wylis xarisxis kriteriumebi 

 
komponenti sidide g/kg erTeuli 

bori 0.5 
dariSxani 0.01 
kadmiumi 0.003 
spilenZi - 
vercxliswyali 2 
nikeli 0.006 
Tyvia 0.07 
seleni 0.01 
cinki 0.01 
bori 3 
jamuri naxSirwyalbadebi 0.1 
cianidi 0.07 
sulfatebi 250 
qloridebi 250 
natriumi 200 

         
     TbilisSi atmosferuli haeris dabinZurebis saSualo 
wliuri monacemebi mowodebulia garemos erovnuli saa-
gentos mier 2009 wlis 17 seqtembers, romlis mixedviT, 
TbilisSi arsebuli sarkinigzo xazis mimdebare terito-
riaze navTobproduqtebis transportirebisa da savagono 
Semadgenlobis SeCerebis adgilebSi SeimCneva navTobpro-
duqtebis specifikuri suni, rac gamowveulia vagon-cis-
ternebis konstruqciuli elementebis (sasunTqi da Cas-
xmis sarqvelebi) gaumarTaobiTa da araswori eqsploata-
ciiT. 
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cxrili 12. 
TbilisSi atmosferuli haeris dabinZurebis saSualo wliuri monacemebi 

garemos erovnuli saagento 2009 wlis 17 seqtemberi 
 

atmosferuli haeris dabinZurebis 
saSualo wliuri monacemebi 

wlebi 

2006 2007 2008 

mtveri 
koncentraciebis saSualo Tviuri mniS-

vneloba (mg/m3) 
atmosferul haerSi mtvris maqsimaluri 

koncentracia (mg/m3) 

 
0.396 

 
2.4 

 
0.75 
 

2.2 

 
0.8 
 

1.8 

gogirdis dioqsidi 
koncentraciebis saSualo Tviuri mniS-

vneloba (mg/m3) 
atmosferul haerSi mtvris maqsimaluri 

koncentracia (mg/m3) 

 
0.094 

 
0.4 

 
0.14 
 

0.32 

 
0.13 
 

0.32 

naxSirJangi 
koncentraciebis saSualo Tviuri mniS-

vneloba (mg/m3) 
atmosferul haerSi mtvris maqsimaluri 

koncentracia (mg/m3) 

 
2.0947 

 
12.0 

 
5.0 
 

19.0 

 
5.1 
 

25.0 

azotis dioqsidi 
koncentraciebis saSualo Tviuri mniS-

vneloba (mg/m3) 
atmosferul haerSi mtvris maqsimaluri 

koncentracia (mg/m3) 

 
0.055 

 
0.19 
 

 
0.07 
 

0.17 

 
0.06 
 

0.16 
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sarkinigzo infrastruqturis qimiuri 
dabinZurebis Sefaseba 

    
  Tbilisis sarkinigzo infrastruqturas TiTqmis 80 ha 

ukavia. sarkinigzo liandagebis garda aq ganlagebulia 
satvirTo da samgzavro sadgurebi. rkinigziT gadaizideba 
mravali saxis tvirTi, romelTagan bevri mavne da saxifa-
To nivTierebebis Semcvelia. Ppirvel rigSi es aris nav-
Tobi da navTobproduqtebi, agreTve natriumis cianidebi 
da oqsicianidebi, mazuTi, asafeTqebeli nivTierebebi, 
eleqtrodetonatorebi, qlori, gogirdorganuli naerTebi, 
parafini da sxva saxifaTo nivTierebebi. Ggarda amisa, eq-
sploataciis procesSi rkinigza iyenebs mTel rig mavne 
produqtebs, romlebic sxvadasxva gziT xvdebian niadagSi 
da iwveven mis dabinZurebas. Ees nivTierebebi sacxeb-sapo-
xi masalebi, gamrecxi saSualebebi _ mwvave natri, soda, 
sinTezuri saSualebebi, agreTve pesticidebi _ importuli 
preparati ,,notkauni”. Ggarda amisa rkinigzis teritoriis 
mniSvnelovani nawili uWiravs teqnikuri xasiaTis nagebo-
bebs, danadgarebsa da mowyobilobebs, maT Soris _ saca-
vebs, rezervuarebs, saTvalTavlo Txrilebs, saniaRvre 
arxebs, romlebic qimiuri dabinZurebis mniSvnelovan wya-
ros warmoadgenen iseTi nivTierebebiT, rogoricaa navTo-
bi, navTobproduqtebi, benzini, mazuTi da sxvadasxva saxis 
zeTebi.  
     S.p.s. saqarTvelos rkinigzis ekologiisa da teqniku-
ri saSualebebis zedamxedvelobis  centris monacemebiT, 
amJamad, rkinigzis teritoriaze aris dabinZurebis ramde-
nime msxvili wyaro, romelTagan aRsaniSnavia:  

 salokomotivo depos teritoria: 7 cali zeTis 60 
toniani rezervuari, saTvalTvalo Txrilebi da 
saniaRvre arxebi. 

 savagone depos teritoria: 5 cali zeTis rezervua-
ri 0.6-1.6 m3 moculobiT, 20 cali damleqavi Wa, 180 
m3 moculobis navTobis rezervuari; 

 filial ,,mgzavrTa gadayvanis” savagono ubnis te-
ritoria: miwaSi Camarxuli 5 cali 60 toniani ma-
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zuTis vagoncisterna, amJamad avsebuli industriu-
li da sayofacxovrebo nagviT.  

 filial ,,mgzavrTa gadayvanis” Tbilisis saloko-
motivo depos teritoria: 2 cali miwaSi Cafluli 
7 toniani benzinis Sesanaxi cisterna, 2 cali far-
dulSi moTavsebuli 45 da 60 toniani cisterna ze-
TebisaTvis, 7 cali saTvalTvalo Txrili, 1 cali 
saniaRvre arxi.  

     navTobisa da navTobproduqtebis gaJonvis Sedegad 
rkinigzis liandagebis gaswvriv arsebobs navTobiT da-
binZurebuli gruntis monakveTebi. aseTive dabinZureba 
dafiqsirebulia aseve savagono depoSi cisternebis dgo-
mis adgilebze da sxva obieqtebze. niadagis sinjebis aRe-
ba moxda rkinigzis sami obieqtis _ salokomotivo depo 
metrosadgur ,,eldeposTan”, ,,centraluri” sadguris 
mgzavrTa gadayvanis filiali da ,,Tbilisi-maxarisxebeli 
sadguri” _ teritoriaze, rogorc uSualod rkinigzis 
liandagebidan, aseve maT axlos arsebuli niadagidan. 
sinjebi aRebul iqna 11 sxvadasxva wertilidan 10-45 sm-is 
siRrmeze. Qqimiuri analizi Catarda garemos dacvisa da 
bunebrivi resursebis saministros garemos erovnuli saa-
gentos qimiur laboratoriaSi Sesabamisi standartuli 
meTodikiT. 

cxrili 13. 
navTobproduqtebi niadagSiTbilisis sarkinigzo  

infrastruqturis monacemebi 
# sinjebis aRebis  

adgili 
navTobproduqtebis  
koncentracia mg/kg 

1 ,,centraluri” sadguris mgzavrTa gadayva-
nis filiali 

6.730 

2 Tbilisis maxarisxebeli sadguri 2.380 
3 salokomotivi depo metro ,,eldeposTan” 10.000 

    saqarTvelos garemos dacvisa da bunebrivi resurse-
bis ministris #538 brZanebis _ ,,garemosaTvis miyenebuli 
zianis gaangariSebis Sesaxeb”, me-4 danarTSi mocemulia 
navTobiT dabinZurebis doneebi. 
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cxrili 14. 
niadagis navTobiT dabinZurebis doneebi 

 
nivTie-
reba 

zdk/sdk 
(gm/kg ni-
adagSi) 

I 
done 

(dasaSvebi) 

II 
done 

(susti) 

III 
done 

(saSualo) 

IV 
done 

(Zlieri) 

V 
done 
(Zalze 
Zlieri) 

navTobi 1.000 <1.000 1.000-2.000 2.000-3.000 3.000-5.000 >5.000 

 
     rogorc orive cxrilis monacemebidan Cans, navTob-
produqtebiT dabinZureba samive obieqtze zRvrulad da-
saSveb koncentracias _ 1.000 mg/kg-s aRemateba. niadagi 
Tbilisis sarkinigzo infrastruqturis depoebSi Zlier 
dabinZurebulia navTobproduqtebiT. Mmetro ,,eldeposTan” 
mdebare salokomotivo depoSi navTobis raodenoba nia-
dagSi zdk-s 10-jer aRemateba.  
   Nniadagis dabinZurebis salikvidaciod gamoiyeneba 
sxvadasxva meTodi, rogoricaa, navTobis dawva, Semotani-
li gruntis moyra dabinZurebul teritoriaze, niadagis 
zeda fenis moxsna da misi gatana mitovebul adgilebze. 
Tumca am meTodebs mTeli rigi naklovanebebi axasiaTebs. 
bioproduqtiulobis Semcireba, toqsikuri da kanceroge-
nuli nivTierebebis dagroveba, navTobis daSlis procese-
bis Seneleba, gruntis wylebis dabinZureba da meoradi 
dabinZurebis kerebis warmoqmna. Aamitom dReisaTvis niada-
gis dabinZurebis es meTodebi ar akmayofilebs ekosiste-
mis gaumjobesebis Tanamedrove moTxovnebs da aqcenti fi-
zikur, qimiur, biologiur da bioqimiur meTodebze keTde-
ba (niadagis gafxviereba, kiris, mineraluri danamatebis, 
nikelis, aqtiuri lamisa da naxSirwyalbadebis damJangavi 
mikroorganizmebis Setana, niadagis datenianeba, mineralu-
ri sasuqebisa da safuaris narCenebis gamoyeneba, mraval-
wliani balaxebis daTesva da sxva).  
     gansakuTrebuli yuradReba unda mieqces qimiuri da-
binZurebis Serbilebisa da prevenciis RonisZiebebs rki-
nigzaze. aseT RonisZiebebs miekuTvneba vagonebisa da cis-
ternebis eqsploatacia gamarTul mdgomareobaSi yvela 
wesisa da normis dacviT, maTi regularuli profilaqti-
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kuri Semowmeba da SekeTeba, cisternebis drouli garec-
xva gamrecx punqtebSi Camdinare wylebis CawmendiTa da ma-
Ti teqnologiur ciklSi dabrunebiT, moZravi Semadgen-
lobis drouli ganaxleba, sarkinigzo Semadgenlobisa da 
calkeuli vagonebis momsaxurebasTan dakavSirebuli  ope-
raciebis meqanizacia da avtomatizacia, momsaxure perso-
nalis regularuli treningi da maTi profesionalizmis 
amaRleba, personalis mier disciplinisa da teqnikis mom-
saxurebis instruqciebisa da wesebis mkacri dacva. Aam 
RonisZiebebis dacva mniSvnelovnad Seamcirebs atmosfe-
ros qimiuri dabinZurebas da Seamcirebs miyenebuli zia-
nis anazRaurebaze gaweul xarjebs.              
 
 

Aavariebi rkinigzaze  
     

  sarkinigzo transportis saSualebiT xdeba didi ra-
odenobiT pesticidebis, mineraluri sasuqebis, navTob-
produqtebis da sxva qimiuri tvirTis gadatana. gadasata-
ni qimiuri tvirTis umetesi nawili uaryofiT toqsikur 
zemoqmedebas axdens adamianis janmrTelobaze.  
    ,,saqarTvelos rkinigzis” satvirTo Semadgenlobebi 
Seesabameba OSJD-is specifikaciebs. esenia: oTxRerZiani 
daxuruli vagonebi - modeli 11-066, eqvsRerZiani cister-
nebi navTobisa da cisternebisaTvis – modeli 15-865, oT-
xRerZiani liTonis naxevraddaxuruli vagonebi – modeli 
12-119, oTxRerZiani platformebi mZime konteinerebisaT-
vis/sagzao teqnikisaTvis/avtomobilebisaTvis _ modeli 
13-40085 da oTxRerZiani cisternebi navTobproduqtebisaT-
vis _ modeli 15-011. 
    ,,saqarTvelos rkinigza”amJamad axorcielebs Semdegi 
saxis tvirTebis gadazidvebs: qimiuri da mineraluri sa-
suqebi, samSeneblo masalebi da cementi, nedli navTobi, 
Savi liTonebi, marcvleuli da marcvleulisagan miRebu-
li produqtebi, samrewvelo masalebi, rkinis madani, fe-
radi liTonebi, marganeci, navTobproduqtebi, Saqari da 
sxva samomxmareblo produqtebi. ,,saqarTvelos rkinigza” 
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cdilobs daicvas OSJD -is saerTaSoriso satransporto 
kanoni da standartebi, ,,saqarTvelos rkinigzis” kodeqsi, 
saxifaTo tvirTebis gadazidvis wesebi, ,,saqarTvelos 
rkinigzis” Sida usafrTxoebis wesebi. iseTi sagangebo 
situaciebis marTva, rogoricaa navTobis farTomasStabi-
ani daRvrebi, xorcieldeba ,,saqarTvelos rkinigzis” sa-
gangebo situaciebze reagirebis gegmiT navTobis daRvre-
bisa da xanZrebisaTvis.  
    Qqimiuri nivTierebebis didmasStabian daRvrebTan 
brZola Sedis ,,saqarTvelos rkinigzis” qvedanayofis  - 
aRdgenisa da xanZarsawinaaRmdego samsaxuris kompetenci-
aSi. samsaxurs aqvs 6 saxanZro matarebeli da 6 saxanZro 
brigada. sadgur Tbilisi-sakvanZoSi dislocirebuli sa-
xanZros 3 gundi. Ees gundebi pasuxismgebelni arian qimi-
uri nivTierebebis daRvris likvidaciaze da iyeneben ,,sa-
qarTvelos rkinigzis” navTobis daRvriTa da xanZriT ga-
mowveul sagangebo situaciebze reagirebis arsebul geg-
mas. ,,saqarTvelos rkinigzas”SemuSavebuli aqvs sxvadas-
xva qimiuri nivTierebebis daRvris Sedegebis likvidacii-
saTvis aucilebeli RonisZiebebis ganxorcielebis saxel-
mZRvanelo principebi. saxifaTo masalebis garemoSi mox-
vedris Tavidan acilebis, Semcirebisa da kontrolis re-
komendaciebi mocemulia winamdebare angariSis Sesabamis 
TavSi sazogadoebrivi da profesiuli janmrTelobisa da 
usafrTxoebis Sesaxeb. Tbilisis SemovliTi rkinigzis 
proeqtis zegavlenis arealSi qimiuri nivTierebebis did-
masStabiani daRvrebiT gamowveuli Sedegebisadmi gansa-
kuTrebuli sensitiurobiT gamoirCeva Tbilisis zRvis 
monakveTi, vinaidan es xelovnuri wyalsacavi Tbilisis 
mosaxleobis sasmeli wylis ZiriTad wyaros warmoadgens.  
satvirTo matareblidan qimiuri nivTierebebis daRvra Se-
iZleba moxdes vagon-cisternis gadabrunebisa da daziane-
bis Sedegad. xanZris gaCena SesaZlebelia sarkinigzo 
cisternis gadmobrunebisa da feTqebadi  nivTierebebis 
daRvriT, rac atmosferos dabinZurebas iwvevs. erTi cis-
terna benzinis aalebis dros siTburi gamosxivebis in-
tensivobis Sedegebis Sefasebis gaangariSebis safuZvelze 
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dadgenilia, rom usafrTxo manZili xanZris gare perimet-
ridan Seadgens 40 metrs.  

cxrili 15. 
nivTierebebis emisia xanZris dros 

 
nivTierebebis dasaxeleba Mmaqsimaluri emisia 

(g/wm) 
jamuri emi-
sia (t/wel) 

azotis dioqsidi 83.265 0.099919 

azotis oqsidi 13.53 0.016237 

cianwyalbadmJava 6.892 0.008271 

Wvartli 10.339 0,012407 

gogirdis dioqsidi 8.271 0.009926 

gogirdwyalbadi 6.892 0.008271 

naxSirbadis oqsidi 2143.672 2.572407 

naxSirbadis dioqsidi 6892.837 8.271405 

formaldehidi 3.446 0.004136 

ZmarmJava 3.446 0.004136 

 
rkinigzis vagoncisternidan amiakis sruli daRvris Sede-
gad saxifaTo arealis (toqsikuri Rrubeli) gavrcelebis 
faqtori meteorologiur faqtorebze damokidebulebiT 

dabinZurebis masStabebis Sedegebi moyvanilia cxrilSi. 
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saqarTvelos rkinigzis usafrTxoebis wesebi 
           
     saqarTvelos rkinigza” aris rkinigzis TanamSrom-
lobis organizaciis wevri (ОСЖД - Организация Сотруд-

ничества Железных Дорог, an OSJD), romelic Seiqmna rkinig-
zis saerTaSoriso kavSiris modelze. OSJD exmareba sar-
kinigzo kompaniebs erTmaneTs Soris da sxva saerTaSori-
so organizaciebTan TanamSromlobis damyarebaSi evropa-
sa da azias Soris sarkinigzo mimosvlis koordinaciis 
mizniT. OSJD-s SemuSavebuli aqvs satvirTo da samgzavro 
moZraobasTan dakavSirebuli sxvadasxva teqnikuri stan-
darti, rac wevr kompaniebs aZlevs erTmaneTis sakuTreba-
Si arsebuli teqnikisa da aRWurvilobis SekveTisa da ga-
moyenebis saSualebas. organizaciis wevrebma Seqmnes sa-
erTaSoriso satransporto kanoni. satvirTo gadazidvebs 
mniSvnelovani adgili uWiravs ,,saqarTvelos rkinigzis”  
SemosavlebSi. 2007 wels satvirTo gadazidvebidan miRe-
bulma Semosavalma mTliani Semosavlis 90% Seadgina, 5% 
modis samgzavro transportze, xolo darCenili 5% sxva 
saxis Semosavlebze. saqarTvelos rkinigzis mier gadazi-
dul tvirTebs Soris ZiriTadia Txevadi tvirTebi _ cis-
ternebiT transportirebadi nedli navTobi da navTob-
produqtebi. sarkinigzo operaciebis usafrTxoebis mniS-
vnelovani sakiTxebia: liandagidan gadasvla, Sejaxeba, 
xanZari da afeTqeba (sabotaJi/terorizmi), matareblebi-
dan tvirTis Camovardna, Sejaxeba saavtomobilo tran-
sportTan da adamianebTn Slagbaumian gadasasvlelebze, 
dabinZurebis stacionalur wyaroebTan (benzin-gasamarTi 
sadgurebi) dakavSirebuli riskebi. 
     saqarTvelos rkinigza cdilobs daicvas OSJD- is sa-
erTaSoriso satransporto kanoni da standartebi, ,,sa-
qarTvelos rkinigzis” kodeqsi, saxifaTo tvirTebis gada-
zidvis wesebi, aseve ,,saqarTvelos rkinigzis Sida usaf-
rTxoebis wesebi”. 
usafrTxoebis darRvevebi da maTi klasifikacia. saqar-
Tvelos rkinigza usafrTxoebis wesebis darRvevebis kla-
sifikacias axdens maT mier gamowveuli mizezis safuZ-
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velze. ,,saqarTvelos rkinigza” regularulad aaxlebs 
da amtkicebs usafrTxoebis wesebis darRvevebis klasifi-
kators. amJamad, moZravi Semadgenlobebisa da manevrire-
bis dros, usafrTxoebis wesebis darRvevebis klasifika-
ciisaTvis ,,saqarTvelos rkinigza” iyenebs 2004 wels dam-
tkicebul klasifikators, romelic SemdegSi mdgomare-
obs:  

 matarebelTa marcxi aris moZravi Semadgenlobebis 
Sejaxeba an liandagidan gadasvla, ori an meti 
adamianis sikvdili, an mZime fizikuri dazianeba 
moZravi Semadgenlobebis Sejaxebisa an liandagebi-
dan gadasvlis Sedegad, rodesac usafrTxoebis we-
sebis darRvevis Sedegad miRebuli zarali Sead-
gens 150 000 lars an mets. 

 matarebelTa avaria aris moZravi Semadgenlobebis 
Sejaxeba an liandagebidan gadasvla,  erTi an meti 
adamianis sikvdili, an mZime fizikuri dazianeba 
moZravi Semadgenlobebis Sejaxebisa an liandagebi-
dan gadasvlis Sedegad, rodesac usafrTxoebis we-
sebis darRvevis Sedegad miRebuli zarali Sead-
gens 10000 _ 150000 lars. 

 gansakuTrebuli wuni aris Semadgenlobebis Seja-
xeba an liandagebidan gadasvla, romelsac ar ax-
lavs adamianebis msxverpli an fizikuri dazianeba, 
da rodesac usafrTxoebis wesebis darRvevis Sede-
gad miRebuli zarali 100000 larze naklebia. seri-
ozul darRvevebs Soris aRsaniSnavia: moZraobis 
dros tvirTebis Camovardna, matareblebis Sejaxeba 
saavtomobilo transportTan rkinigzis TanamSrom-
lebis mier daSvebuli Secdomebis gamo.  

 wuni aris moZravi Semadgenlobis liandagebidan 
gadasvla, vagonebis Camoxsna da sxva darRvevebi. 
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cxrili 16 
 

darRvevis tipi 2003 2004 2005 2006 2007 2008 2009 2003-2009 
 

matarebelTa marcxi - - - - 1 1 - 2 
matarebelTa avaria - - - - - - - 0 
gansakuTrebuli wuni: 
samgzavro matareble-
bis Sejaxeba an lian-
dagebidan gadasvla 

- 1 - 5 2 2 1 11 

gansakuTrebuli wuni: 
satvirTo matareblebis 
Se-jaxeba an liandage-
bi-dan gadasvla 

10 23 11 11 10 13 4 82 

gansakuTrebuli wuni: 
matareblebis Sejaxeba 
saavtomobilo tran-
sportTan 

- - - - - - 2 2 

sxva 92 190 164 163 152 169 65 995 
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ekologiuri usafrTxoebis Tanamedrove 
aspeqtebi 

 
          
     satransporto infrastruqturis gaumjobeseba auci-
lebeli moTxovnaa qveynis sruli ekonomikuri da socia-
luri ganviTarebisaTvis. Aam amocanis Sesasruleblad ev-
rokavSiri aqtiuradaa CarTuli saqarTveloSi satran-
sporto qselebis (aviaciis, rkinigzis da transportire-
bis) ganviTarebaSi. transportTan dakavSirebuli yvelaze 
ufro didi iniciativa, romelsac evrokavSiri axorcie-
lebs aris trasekas programa (evropisa da aziis damakav-
Sirebeli satransporto derefani). traseka farTomasSta-
biani regionuli proeqtia, romelis mizania Savi zRvis, 
kavkasiis da centraluri aziis regionebis politikuri 
da ekonomikuri ganviTareba saerTaSoriso transportis 
gaumjobesebis gziT. evrokavSiri da saqarTvelo molapa-
rakebebs awarmoeben saero saaviacio sivrcis Seqmnaze ev-
rokavSirsa da saqarTvelos Soris, rac moxsnis sabazo 
SezRudvebs  da daukavSirebs saqarTvelos evrokavSiris 
Sida saaviacio bazars. Pprocesis mxardaWerisaTvis evro-
kavSirma wamoiwyo e.w. daZmobilebis proeqti _ saqarTve-
los normebis, kanonmdeblobis da standartebis harmoni-
zeba evrokavSiris normebTan, kanonmdeblobasa da stan-
dartebTan. saqarTvelo aris samizne qveyana evrokavSiris 
trasekas farglebSi mimdinare samoqalaqo aviaciis usaf-
rTxoebis proeqtisa. Ees aris regionuli iniciativa, rom-
lis mizania transportis usafrTxoebis Sesaxeb cnobie-
rebis gazrda. evrokavSirma daafinansa rkinigzis reabi-
litaciis proeqti Tbilissa da erevans Soris; es proeq-
ti umniSvnelovanesia somxeTisaTvis, romelic mTlianad 
xmeleTiTaa SemosazRvruli;  evrokavSirma daxmareba gau-
wia am proeqts kvlevis Catarebis saSualebiT, raTa dad-
geniliyo am sarkinigzo xazis reabilitaciis mniSvnelo-
ba; evrokavSiri gegmavs wvlilis Setanas samezoblos sa-
investicio meqanizmis saSualebiT Tbilisi rkinigzis Se-
movliTi gzis dafinansebaSi garemoze zegavlenis Semci-
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rebis mizniT. sazRvao proeqti romelic aseve trasekas 
farglebSi finansdeba, iTvaliswinebs baTumisa da foTis 
sazRvao portebis gamtarianobis zrdas; evrokavSiris 
mxardaWeriT mimdinare sxva mniSvnelovani regionuli 
iniciativebi satransporto seqtorSi, romlebic saqar-
Tvelozec vrceldeba, aris saerTaSoriso logistikuri 
centrebis proeqti da satransporto seqtorSi potencia-
lis zrdis da treningis mxardaWeris proeqti.  
     saqarTveloSi erT-erT ekologiur problemas war-
moadgens transporti. TbilisSi ukve muSaoben proeqtze, 
romelmac janmrTelobisaTvis mavne gamonabolqvi 20%-iT 
unda Seamciros. qalaqSi ekologiurad sufTa transpor-
ti-tramvai daaxloebiT sami wlis Semdeg gamoCndeba. mo-
samzadebeli samuSaoebi dawyebulia _ dedaqalaqis merii-
sa da franguli  mxaris SeTanxmebis Tanaxmad, generalu-
ri gegmis Sesaqmnelad qalaqis transportis marTvis axa-
li programa. dedaqalaqis meriis ekologiurad usaf-
rTxo transportis ganviTarebis gegma mTlianad emTxveva 
evrogaerTianebis farglebSi amoqmedebul proeqts. 
     Tavisi konceptiT “Cristal” frangi dizaineri didie 
mandarti (Didier Mandart) eTanxmeba imas, rom Tanamedrove 
saavtomobilo warmoebis ori mTavari problema _ ekolo-
giurad mavne sawvavi da manqanebis Zalian didi zomebia. 
gansakuTrebiT seriozulad es problemebi qalaqis piro-
bebSi iCens Tavs. amitom axali koncepti “Cristal”  mokrZa-
lebuli zomebiT gamoirCeva, Zaris sigrZe sul raRac 3 
metria, salonSi eqvsi adamiani eteva. manqana eleqtroZra-
viT muSaobs, ar gamoimuSavebs mavne gamonabolqvebs da 
arc xmaurobs. amasTan, “Cristal”  avtonomiuri satranspor-
to saSualebis reJimSic SeZlebs muSaobas, rogorc 
taqss, magram maTi gaerTianebac SeiZleba ramodenime man-
qanis kolonis saxiT da patara matareblis  msgavsi 
Renault Runner  Semadgenloba miiReba.  
 

http://aqualung.ge/2010/12/17/%E1%83%A4%E1%83%A3%E1%83%A2%E1%83%A3%E1%83%A0%E1%83%98%E1%83%A1%E1%83%A2%E1%83%A3%E1%83%9A%E1%83%98-%E1%83%A2%E1%83%90%E1%83%A5%E1%83%A1%E1%83%98-renault-runner/#more-11105
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sawvavis saxeebi 

 
navTobi da navTobproduqtebi. qveynis ekonomikur siZlie-
res mis teritoriaze arsebuli wiaRiseuli gansazRvravs, 
romelTa Soris erT-erTi ZiriTadi roli energoresur-
sebs, kerZod, navTobs eniWeba. navTobi da dedamiwis zeda-
pirze amosuli misi myari produqtebi (asfaltenebi, bi-
tumebi da sxva) kacobriobisaTvis uZvelesi droidanaa 
cnobili. misi saxelwodeba `navTobi~ momdinareobs spar-
suli sityvidan `nafTa~, rac gamoJonvas, gamosvlas niS-
navs. jer kidev V saukuneSi Cv. welTaRricxvamde herodo-
te miuTiTebda sxvadasxva qveynebSi: indoeTSi, sparseTSi, 
siriaSi, xmelTaSua zRvis kunZulebze navTobis wyaroe-
bis arsebobis Sesaxeb. xolo plutarqe aRwers ra aleq-
sandre makedonelis laSqrobebs, gvawvdis cnobebs amuda-
riasa da kaspiis zRvis sanapiroze navTobis sabadoebis 
arsebobis Sesaxeb.  
     navTobi ruxi moSavo feris, damaxasiaTebeli sunis 
mqone siTxea. igi daaxloebiT 1000 calkeuli  nivTierebe-
bis narevia, ZiriTadad ki najeri, aromatuli da ciklu-
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ri naxSirwyalbadebisagan Sedgeba (C5-dan C70-mde). navTobi 
Txevadi naxSirwyalbadebis garda, masSi gaxsnil airad 
da myar naxSirwyalbadebs Seicavs. Mmis SedgenilobaSi 
mcire raodenobiT Sedis azotis, Jangbadisa da gogirdis 
Semcveli organuli naerTebi. Bvaraudoben, rom navTobi 
warmoiqmneba zRvis fskerze an dedamiwis wiaRSi moxved-
ril mcenareTa da cxovelTa naSTebis xrwna-daSlis Se-
degad. daaxloebiT 3-5 miliardi wlis winaT dedamiwaze 
warmoiSva sicocxle. martivi erTujrediani da ufro 
rTuli mravalujrediani organizmebi Seeguen rTuli or-
ganuli molekulebis sinTezs ufro martivi qimiuri na-
erTidan, risTvisac gamoyenebul iqna mzis gamosxivebis 
energia. gavida dro, milionobiT tona mcenareulma sa-
farma kvdoma ganicada, CaiZira gruntSi da anaerobuli 
mikroorganizmebis moqmedebiT ganicada rTuli qimiuri 
gardaqmna maRal T-ze da wnevaze. sabolood mravalsau-
kunivani transformaciis Sedegad mcenareuli qsovilidan 
aRmocenda mura naxSiris da qvis budobebi _ kompaqturi, 
transportabeluri, tevadi energiis wyaro. navTi, qvanax-
Siri, bunebrivi gazi, wvadi fiqlebi, torfi _ ai, ZiriTa-
di bunebrivi organuli resursebi, romlebic saTbobad 
gamoiyeneba.  navTobis sabadoebi mdebareobs miwis siR-
rmeSi. WaburRilis gaTxrisas airebis (meTanis) wnevis ga-
mo xSirad amoxeTqavs xolme navTobis Sadrevani. Tu ai-
rebis wneva sakmarisi ar aris, maSin navTobs amotumbaven. 
navTobs, romelsac xSirad ,,Sav oqrosac” uwodeben, Za-
lian didi gamoyeneba aqvs teqnikaSi: avtomanqanebi, traq-
torebi, tankeri gemebi, TviTmfrinavebi warmoudgenelia 
Sigawvis Zravebis gareSe. yvela am ZravisaTvis ki saWi-
roa, benzini, navTi, mazuTi, romelsac navTobi iZleva. 
Zvirfasi sawvavi produqtebis garda navTobisagan Rebu-
loben sapox zeTebs, romelTa gareSe Tanamedrove warmo-
ebis meqanizmebs muSaoba ar SeuZliaT. navTobi Zvirfasi 
nedleulia qimiuri mrewvelobisTvis. misi gadamuSavebis 
produqtebidan amzadeben samkurnalo preparatebs, xe-
lovnur boWkoebs, feTqebad nivTierebebs, saRebavebs da 
xelovnur sakvebs. cnobilia Zveli berZeni mecnieris hi-
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pokrates (IV-V sauk. Cv. w.) samkurnalo receptebi, romel-
Ta SedgenilobaSi navTobi Sedioda. specialuri mikrobe-
bis saSualebiT navTobisagan SesaZlebelia xelovnuri 
sakvebis (xizilala, xorcisa da sxva) miReba.  gansakuT-
rebiT swrafad gaizarda moTxovnileba navTobis moxmare-
baze bolo ori saukunis ganmavlobaSi. iseT saxelmwifo-
ebSi, rogoricaa germania da inglisi, moxmarebuli ener-
goresursebidan 55-60% navTobsa da bunebriv airze mo-
dis, xolo aSS-sa da iaponiaSi 75-80%. aseve ruseTSic 
energiis ZiriTadi wyaroa navTobi da bunebrivi airi. es 
faqti ganpirobebulia imiT, rom sxva sawvav wiaRiseul-
Tan (qvanaxSiri, torfi, fiqlebi) SedarebiT, navTobis 
rogorc mopoveba, ise transportireba martivad xdeba, 
aseve martivia misi gadamuSaveba sxvadaxva saxis navTob-
produqtebad - sxvadasxva saxis sawvavad (avtomobilebi-
saTvis, TviTmfrinavebisaTvis, traqtorebisaTvis, dizele-
bisa da reaqtiuli ZravebisaTvis, saqvabe danadgarebisaT-
vis da a.S.). navTobs didi roli eniWeba qimiur mrewvelo-
baSic. cnobili rusi mecnieri d. mendeleevi jer kidev 
XIX saukunis meore naxevarSi gulistkiviliT aRniSnavda, 
rom navTobi sawvavi ar aris, igi Zvirfasi qimiuri ned-
leulia. navTobis gadamuSavebis Sedegad miRebul pro-
duqtTa bazaze xorcieldeba sinTezuri kauCukebis, plas-
tmasebis, qimiuri boWkoebis, gamrecxi saSualebebis, mce-
nareTa zrdis stimulatorebis, herbicidebis, macivara-
gentebis, antifrizebis, antidetonatorebis, samkurnal-
wamlo nivTierebebis, sawvavebisa da sacxisi zeTebis da-
namatebis sinTezi.  
navTobis Sedgeniloba. navTobi cvladi Sedgnilobis 
uaRresad rTuli narevia. is ZiriTadad Sedgeba naxSir-
wyalbadebisagan - alkanebis, cikloalkanebisa da arene-
bisagan (rogorc wesi navTobi ar Seicavs ujer naxSir-
wyalbadebs; magram aris iSviaTi gamonaklisebi - mag., pen-
silvaniis navTobi, romelic mcire raodenobiT Seicavs 
ujer naxSirwyalbadebs). naxSirwyalbadebis garda nav-
TobSi aris Jangbad-, gogird- da azotSemcveli organu-
li naerTebi, mcire raodenobiT mravali liToni da zo-
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gierTi araliToni. navTobis gadamuSavebis Sedegad miRe-
buli produqtebidan yvelaze meti moTxovnileba benzin-
zea. navTobis pirdapiri gamoxdiT daaxloebiT 15-20% ben-
zini miiReba, rac cxadia misi gamoyenebis masStabebs ver 
akmayofilebs, amitom qimikosebma daamuSaves navTobis ga-
damuSavebis meTodebi, romlebic 80%-mde benzinis miRebis 
saSualebas iZlevian. erT-erTi maTgania navTobis krekin-
gi, romelic warmoadgens navTobSi Semavali didi mole-
kulebis gaxleCis process ufro mcire molekulebad. am 
procesSi xdeba C10-C20 naxSirwyalbadebis gaxleCa C5-C10  
naxSirwyalbadebad. Bbenzini C5-C9 naxSirwyalbadebis na-
revia, xolo navTi, gazoili da mazuTi C10 da ufro maRa-
li rigis naxSirwyalbadebis narevi. maTi gaxleCiT miiRe-
ba ufro dabali rigis naxSirwyalbadebi, anu benzinis 
fraqcia. magaliTad, navTis fraqcia C10-C16 krekingiT iZ-
leva benzinis fraqcias: 
C10C22→ C5C12 + C5C10 

C10C22→ C8C18 + C8C16 
am dros warmoiqmneba najeri da ujeri naxSirwyalbadebi. 
navTobis gadamuSaveba fraqciuli gamoxdiT mimdinare-
obs, sxvadasxva fraqcias gansxvavebuli duRilis tempe-
ratura aqvs. navTobgadamamuSavebel qarxnebSi gamoxdas 
awarmoeben sareqtifikacio svetebSi, xolo laboratori-
ul pirobebSi specialur xelsawyoSi. gamoxdis saSuale-
biT SesaZlebelia narevis dayofa calkeul nivTierebe-
bad maTi duRilis temperaturebis mixedviT. navTobis 
gacxelebiT jer is nivTierebebi aorTqldeba, romelTac 
yvelaze dabali duRilis temperatura aqvT, Semdeg ufro 
maRali duRilis temperaturis mqone nivTierebebi. 300

0
C-

ze temperaturamde  TandaTanobiT gacxelebiT navTobi-
dan gamoiyofa ZiriTadi fraqciebi: airebi, benzini, navTi. 
rCeba masa _ mazuTi, romelic gamoiyeneba saqvabe saTbo-
bad. radgan, 3000C-ze maRal temperaturaze gamoxdiT nav-
Tobproduqtebi iSleba, amitom am process Semcirebuli 
wnevis qveS  (vakuumSi) awarmoeben. Aamgvari gamoxdiT ma-
zuTidan sxva produqtebTan erTad miiReba vazelini _ 
myari da Txevadi naxSirwyalbadebis narevi da parafini 
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_ myari naxSirwyalbadebis narevi. mazuTidan yvela ze-
moTxsenebuli produqtis gamoxdis Semdeg rCeba gudroni, 
romelic haerze daJangvis Sedegad asfaltad iqceva. xSi-
rad dedamiwis wiaRSi gvxvdeba mza, bunebrivi asfalti, 
romelic navTobis gamoSrobis gamo warmoiqmneba.   
 

cxrili 16. 
navTobis dayofa fraqciebad 

 
gamoxdis dawyebis da damTavrebis  

T 
fraqciis saxelwodeba 

320C-mde naxSirwyalbadovani airebi 

32-1050C benzini (gazolini) 

105-1600C nafTa (mZime benzini) 

160-2300C gazoili 

230-4300C mazuTi 

    
 

cxrili 17. 
navTobis gamoxdiT miRebuli produqtebi da  

maTi gamoyeneba 

 
fraqcia 

 
Semcveloba duRilis 

T0C 
gamoyeneba 

airebi C1-C4 <30 airadi sawvavi, nedleuli 
wyalbadis misaRebad 

benzini C5-C9 40-160 Zravis sawvavi 

navTi C10-C16 160-300 saTbobi, reaqtiuli TviT-
mfrinavebis sawvavi 

gazoili 
(solaris 

zeTi) 

C12-C35 300-500 dizelis Zravis sawvavi 

vazelini myari da Txe-
vadi naxSir-
wyalbadebis 

narevi 

 gamoiyeneba medicinaSi, 
kosmetikaSi, rezinis dasar-

bileblad 

parafini C18-C35  gamoiyeneba sanTlis dasam-
zadeblad, merqnis gasaJ-
Ren-Tad, asanTisa da fan-
qrebis warmoebaSi, kvebis 

mrewvelobaSi (SesafuTi qa-
Raldis gasaJRenTad), safe-
iqro mrewve-lobaSi, medi-
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cinaSi, eleqtroteqnikur 
mrewvelobaSi. 

gudroni maRalmoleku-
luri naxSir-
wyalbadebi, 

fisebi 

 gamoiyeneba asfaltis da-
samzadeblad. 

 
    navTobis gadamuSavebis Sedegad miiReba 600 saxis 
sxvadasxva navTobproduqti. Sedgenilobis, Tvisebebis da 
gamoyenebis sferos mixedviT navTobproduqtebs yofen 
Semdeg jgufebad:  
1. Txevadi sawvavebi 
2. zeTebi  
3. plastikuri sapoxi nivTierebebi  
4. parafinebi  
5. bitumebi  
6. teqnikuri naxSiri (muri)  
7. navTobis koqsi  
8. sawvavebisa da sapoxi masalebis danamatebi  
9. aromatuli naxSirwyalbadebi.  
navTobproduqtebidan gansakuTrebiT mniSvnelovania Txe-
vadi sawvavebi. Txevadi sawvavebi Tavis mxriv iyofa sawva-
vebad:  
1. karburatoriani (saaviacio da saavtomobilo) Zravebi-
saTvis  
2. reaqtiuli ZravebisaTvis 
3. dizelebisaTvis  
4. saRumele  
5. saqvabe  
6. airturbinis  
7. sayofacxovrebo daniSnulebis gaTxevadebuli airebi.  
     maRalxarisxiani navTobproduqtebis xarisxis Sesa-
faseblad SemuSavebulia maTi fizikuri, qimiuri da saeq-
spluatacio Tvisebebis (kerZod: simkvrivis, siblantis, 
fraqciuli Sedgenilobis, feTqebisa da aalebis tempera-
turis) gansazRvra. navTobproduqtisaTvis dadgenilia 
aseve specifikuri maxasiaTeblebis gansazRvra. mag,  ben-
zinisaTvis - detonaciuri mdgradobis (oqtanuri ricxvi), 
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dizelis sawvavebisaTvis - aalebis unari (cetanuri ric-
xvi). 
arenebi. benzolis aromatuli birTvi mravali organuli 
naerTis toqsikurobas ganapirobebs. TviT benzoli (C6H6) 
da misi homologebi uaRresad toqsikuri naerTebia. ben-
zolis 90%-ze meti iwarmoeba navTob-qimiuri mrewvelo-
bis mier, danarCeni 10% ki miiReba koqs-qimiuri warmoebi-
sas da bunebrivi gazidan. 1980 wlidan aSS-Si, did brita-
neTsa da evropis Tanamegobrobis qveynebSi maRali toqsi-
kurobis gamo benzolis (20 yvelaze saSiSi naerTis siaSi 
benzoli me-6 adgilzea) warmoeba da gamoyeneba mkveTrad 
SeizRuda. miuxedavad amisa, benzolis umsxvilesi eqspor-
tiori didi britaneTi yovelwliurad milionamde tona 
benzols awarmoebs. benzoli sadReisod erT-erT yvelaze 
problemur ekologiur dambinZureblad rCeba. ramdenime 
wlis win ekologebis mier saqarTvelos mTavrobisaTvis 
wayenebuli iyo moTxovna, ar miecaT navTobgadamamuSave-
beli qarxnisaTvis pirolizuri fisidan benzinis warmoe-
bis ufleba, Tu miRebul navTobproduqtSi benzolis Sem-
cveloba minimumamde ar iqneboda dayvanili. benzolisa 
da misi homologebi e.w. B BTEX-is (benzolis, toluolis, 
eTilbenzolisa da qsilolis narevi) saxiT sawvavis da-
namatad gamoiyeneba, maTi saSualebiT xdeba benzinis oq-
tanuri ricxvis gazrda. garda amisa benzoli gamoiyeneba, 
rogorc nedleuli stirolis, cikloheqsanis, eTilben-
zolis, kumolis, nitrobenzolis, anilinisa da sxva na-
erTebis sinTezSi. benzoli gamxsnelis an damatebiTi 
komponentis saxiT Sedis laq-saRebavebSi, Txevad rezin-
Si, avejis saprialebel cvilebSi, sarecx saSualebebSi, 
laqis amosayvan narevebSi, weboebSi, farmacevtul prepa-
ratebSi, pesticidebSi. benzoli sigaretis kvamlis Semad-
genli komponentia. 
navTobisa da navTobproduqtebis salikvidacio RonisZie-
bebi. aRsaniSnavia navTobisa da navTobproduqtebis baqte-
riologiuri transformacia. okeaneSi 200-mde saxeobis 
`navTobgadamamuSavebeli~ baqteria da sokoa gavrcelebu-
li, romelTac dRe-RameSi 1m3 wyalSi arsebuli 1g navTo-
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bis gadamuSaveba SeuZliaT. navTobis bioqimiuri daSla 
mimdinareobs Zalian nela, radgan bunebaSi ar arsebobs 
mikroorganizmebis saxeoba, romelTac SeuZliaT navTo-
bis yvela komponentis daSla. isini xasiaTdebian maRali 
seleqciurobiT, navTobis sruli daSlisaTvis saWiroa 
mravali sxvadasxva saxis baqteriis moqmedeba; amasTanave. 
yvelaze advilad mikrobiologiur daSlas ganicdian pa-
rafinebi, ufro mdgradebia cikloparafinebi da yvelaze 
mdgradebi-aromatuli naxSirwyalbadebi, romlebic okea-
neSi rCebian ucvlelad. zRvis wyalSi navTobis mZime 
fraqciebi ar iSlebian, isini wyalTan warmoqmnian 
mdgrad emulsiebs, rasac xels uwyobs wyalsacavebSi Se-
tivnarebuli organuli nawilakebi, baqteriebi da plan-
qtonebi. droTa ganmavlobaSi emulsiebi koagulirdebian 
fisovani, Sesqelebuli masebis saxiT, romlebic wylis 
zedapirze dacuraven da moqcevis dros gamoidevnebian 
sanapiroebze, axdenen pliaJebis, saporto danadgarebis 
dabinZurebas. wylis areSi navTobis qimiuri daJangvis 
procesis siCqare bioqimiuri daJangvis siCqaris 10-15% Se-
adgens. 
     dabali temperaturis pirobebSi navTobis daSla ki-
dev ufro nela mimdinareobs. amitom arqtikul zRvebSi 
CaRvrili navTobi SeiZleba imyofebodes 50 wlis manZil-
ze da iwvevdes wylis biocenozis normaluri cxovelmyo-
felobis darRvevas. niadagSi moxvedrili navTobis gar-
daqmna ufro nela mimdinareobs, vidre okeaneSi, risi mi-
zezia susti aeracia. niadagSi gaJonili navTobi xvdeba 
niadagis RrmulebSi, sadac haerTan kontaqti SezRudu-
lia. garda amisa, niadagebSi navTobis mdgradobas ganapi-
robebs misi sorbcia torfze, humusze da organul-mine-
ralur nawilakebze. niadagis TviTgawmendis procesis 
siCqare damokidebulia navTobis Sedgenilobaze da biok-
limatur pirobebze (temperatura, mikroflora) da a.S. 
gardaqmnebSi yvelaze aqtiurad monawileoben parafinebi, 
Znelad aromatuli, gansakuTrebiT policikluri aroma-
tuli naSirwyalbadebi. niadagebis navTobisgan TviTgaw-
mendis procesi damokidebulia niadagis tipze. navTobis 
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da navTobproduqtebisagan niadagebis gasufTavebisaTvis 
SemuSavebulia radikaluri meTodi - niadagis gamowva. es 
meTodi metad Sromatevadia da garda amisa, xdeba niada-
gis humusis dawva. am mizniT ufro xSirad mimarTaven bi-
oremediaciis Semdegi meTodebi. meqanikuri Segroveba, 
Segroveba sorbentebis gamoyenebiT da dawva. 
    zRvaSi CaRvrili navTobis Sesagroveblad gamoiyeneba 
`mtversasrutis~ meTodi. navTobi Seiwoveba mZlavri tum-
boebiT, grovdeba tankerebSi da wylis mocilebis Semdeg 
SesaZlebelia misi gamoyeneba daniSnulebisamebr. axlad-
daRvrili navTobis ganadgureba SesaZlebelia dawviT. am 
meTodis gamoyeneba sirTuleebTan aris dakavSirebuli, 
radgan procesi unda Catardes xanmokle droSi (CaRvri-
dan 20-30 wT-Si), rodesac navTobis laqa jer kidev katas-
trofis zonaSia. saintereso meTodia daRvrili navTobis 
Segroveba bunebrivi (naxerxi, torfi) da sinTezuri (qaf-
poliureTanebis, fenolplastmasebis) gamoyenebiT. am miz-
niT gansakuTrebiT aRsaniSnavia qafpoliureTanis fxvni-
lis gamoyeneba; mas SeuZlia STanTqos Tavis masaze 18-
jer meti navTobi, romelic gamoiyofa meqanikuri gamo-
wurviT, ris Semdeg kvlav SesaZlebelia sawyisi sorben-
tis gamoyeneba. 
     garemos dacvis saerTaSoriso saagentos (EPA) mier 
SemuSavebulia normatiuli dokumentacia, romlis Tanax-
mad navTobiT da navTobproduqtebiT dabinZurebul nia-
dagSi da wyalSi aucileblia ganisazRvros rigi kompo-
nentebi, romlebic gansazRvravs obieqtis dabinZurebis 
xarisxs. garemoSi navTobi Semdegi gzebiT vrceldeba. 
_ okeaneSi moxvedrili navTobis saerTo raodenobis 
TiTqmis naxevari bunebrivad gaiJoneba wyalqveSa Sleife-
bidan. amas emateba Ria okeaneSi Catarebuli navTob-mopo-
vebiTi samuSaoebis, kerZod, WaburRilebis burRvis dros 
navTobis danakargebi. mag, 2010 wlis aprilSi meqsikis yu-
reSi navTobsarewis avariis Sedegad 10000-mde tona nav-
Tobi daiRvara, ramac seriozuli zarali miayena navTob-
kompania British Petroleum-s da meqsikis yuris ekologiuri 
mdgomareoba katastrofulad daamZima. 
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_ navTobis didi raodenoba okeaneSi vrceldeba sazRvao 
tankerebSi navTobis CatvirTvisa da gadmotvirTvis ope-
raciebis Sedegad. rodesac tankeri navTobs daclis, mas 
avseben zRvis wyliT, romelic balastis rols asrulebs 
gemis balansirebisaTvis ukan dabrunebis dros. cxadia, 
gadmotvirTvis Semdeg tankeris rezervuarSi rCeba navTo-
bis garkveuli nawili, romelic tankeris gzaSi yofnis 
dros balastur wyals ereva da masTan emulsias qmnis. 
rodesac tankeri navTobis axali partiis CasatvirTad 
navsadgurs ubrundeba, balasti navTobis emulsiasTan 
erTad napirTan axlos, Ria zRvaSi iRvreba. 
_ navTobisa da navTobproduqtebis mniSvnelovani raode-
noba iRvreba garemoSi tankebis, cisternebisa da sxva re-
zervuarebis gawmendisa da gamorecxvisas. 
_ tankerebis avariebi xSirad xdeba okeaneSi navTobis 
didi raodenobiT daRvris mizezi, rasac uamravi faqti 
adasturebs. mag, 2002 wlis noemberSi biskais yureSi tan-
ker "prestiJis" avariis Sedegad okeaneSi daaxloebiT 40 
aTasi tona nedli navTobi daiRvara. 
_ navTobsadenebidan gaJonili an avariis Sedegad daR-
vrili navTobi, siblantis miuxedavad, Rrmad Cadis nia-
dagSi, aRwevs gruntis wylebs da sabolood msoflio 
okeaneSi xvdeba. 
_ nedli navTobis gadamuSavebis narCenebi da navTob-
produqtebi swrafad vrceldeba Camdinare da gruntis 
wylebiT, agreTve mdinareebiT. 
_ TviTmfrinavebis mier okeaneSi sxdeba sawvavis daRvra. 
mfrinavebi TviTmfrinavis daSvebis win okeaneSi Rvrian 
didi raodenobiT zedmet sawvavs, raTa Seamsubuqon TviT-
mfrinavi da gaiadvilon dajdoma. amiT gansakuTrebiT 
xSirad samxedro TviTmfrinavebi sargebloben aviamzidze 
dafrenis win. 
_ nedli navTobisa da navTobproduqtebis gaJonva navTo-
bis gadamuSavebis procesSi; 
_ qvanaxSirisa da fisis gadamamuSavebeli kombinatebis 
narCenebi; 
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_ sawarmoebis narCenebi, romlebic benzols awarmoeben 
an iyeneben; 
_  saTbobisa da wiaRiseuli sawvavis wva; 
_ sawvavis gaJonva avzebidan, rezervuarebidan da tanke-
rebidan. 
    navTobis ganawileba okeanis zedapirze da siRrmeSi 
araTanabaria. Cveulebriv wylis zedapirze misi raodeno-
ba 0,1 mg/m2-ze, wyalSi ki 0.01 mg/l-ze naklebia. sanaosno 
trasebze navTobis koncentracia ramdenime mg/l-ia. xmel-
TaSua zRvaSi - 0,5 mg/l, Omanis srutesa da sparseTis yu-
reSi is 4,5mg/l-s aRwevs. 
     1980 wlidan londonis konvenciiT aikrZala balasti 
wylebis CaRvra zRvaSi. Nnarecxi da balasti wylebis Se-
naxvisaTvis aucilebeli gaxda sarezervo tankerebis ar-
seboba. zogierTi qveyana kontrols axorcielebs aviacii-
sa da kosmosuri Tanamgzavrebis gamoyenebiT. 
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energetikuli resursebi da maTi 
gamoyenebis ekologiuri aspeqtebi 

   
  mesame aTaswleulis dasawyisSi kacobrioba ufro 

xSirad fiqrobs imaze, Tu ra gaxdeba misi arsebobisTvis 
ZiriTadi axal epoqaSi. energia iyo, aris da darCeba ada-
mianis sicocxlisa da ganviTarebis mTavar faqtorad. 
sxvadasxva saxis energiis aTvisebis gareSe adamians ar 
SeuZlia srulfasovnad arseboba. adamianma gaiara gza 
pirveli koconidan atomur eleqtrosadgurebamde, aiTvi-
sa ZiriTadi, tradiciuli energetikuli resursebis – 
qvanaxSiris, navTobisa da gazis mopoveba, iswavla mdina-
reebis energiis gamoyeneba, daimorCila `mSvidobiani ato-
mi~, magram Tanamedrove epoqaSi ufro aqtiurad ganixile-
ba axali aratradiciuli, alternatiuli energiis efeq-
turad gamoyenebis saSualebebi. 

 nebismieri saxeobis organuli sawvavis gamoyeneba iw-
vevs uaryofiT ekologiur Sedegebs, radgan xdeba atmos-
feros, niadagis, mcenareulobis, zedapiruli da miwisqve-
Sa wylebis airmtvriani dabinZureba. msoflioSi eleq-
troenergiis udidesi nawili gamomuSavdeba Tbur da ato-
mur sadgurebSi, sadac muSa sxeuls warmoadgens wylis 
orTqli. adamiani uZvelesi droidan iyenebda wylis ener-
gias da igi dResac erT-erTi mniSvnelovania. navTobpro-
duqtebis, gazis, milevadi organuli sawvavis mudmivi gaZ-
vireba, ekologiuri situaciis gauareseba kacobriobis 
yuradRebas kvlav miapyrobs tradiciul hidroenergeti-
kas, romelic ar xarjavs navTobs, naxSirs, gazs, xetyes, 
mudmivad ganaxlebadi resursia da ekologiurad sufTaa. 

eleqtroenergiis msoflio warmoebaSi, energiis yve-
la wyarodan, amJamad mxolod hidroenergetikas Seaqvs 
mniSvnelo-vani wvlili - 21%. saqarTvelos bunebriv sim-
didreTa Soris pirveli adgili hidroenergoresursebs 
uWiravs. saqarTvelos teritoriaze daTvlilia 26000 mdi-
nare, romelTa saerTo sigrZe daaxloebiT 60000 km-ia. 
mdinareTa saerTo raodenobidan energetikuli mniSvne-
lobiT gamoirCeva 300-mde mdinare, romelTa wliuri ja-
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muri potenciuri simZlavre 15000 megavatis eqvivalentu-
ria, xolo saSualo wliuri energia 50 miliardi kilo-
vat saaTis eqvivalenturi. mcire hesebis teqnikur resur-
sebs gansazRvravs mdinareebis iseTi calkeuli ubnebis 
energetikuli potencialebis jami, romelTa simZlavre 
ar aRemateba 10 megavats mgvt-s. 1970 wlamde saqarTvelo-
Si 10 mgvt-mde simZlavris 200-mde hidroeleqtrosadguri 
moqmedebda, magram am droisaTvis didi eleqtroenergeti-
kis mZlavri tempebiT ganviTarebasTan erTad maTi umrav-
lesobis eqspluatacia SeCerebul iqna ararentabelobis 
gamo, ris Sedegadac es sadgurebi mTlianad an nawilob-
riv ganadgurda.  

Tboenergetika pirvel adgils ikavebs mrewvelobis 
dargebs Soris atmosferoSi mavne nivTierebaTa jamuri 
gafrqvevebis mixedviT. Tanamedrove Tboeleqtrosadgu-
rebSi damwvari navTobi da naxSiri gaxda mJave wvimebis 
mosvlis mizezi, rac mniSvnelovan gavlenas axdens gare-
mos mdgomareobaze. 2,4 mln simZlavris Tanamedrove Tbo-
eleqtrosadguri dRe-RameSi xarjavs 20 aTas tonamde 
naxSirs da amave droSi haerSi gaafrqvevs 680 t SO2 da 
SO3, aseve 120-140 t myar nawilakebs (nacars, mtvers, murs), 
200 t azotis oqsidebs. danadgarebis gadayvana Txevad 
sawvavze (mazuTi) amcirebs nacris gamoyofas, magram 
praqtikulad ar amcirebs azotisa da gogirdis oqside-
bis raodenobas. mTlianobaSi nebismieri saxeobis organu-
li sawvavis gamoyeneba iwvevs uaryofiT ekologiur Sede-
gebs. xdeba atmosferos, niadagis, mcenareulobis, zedapi-
ruli da miwisqveSa wylebis airmtvriani dabinZureba. in-
dustrial raionebSi atmosferuli naleqebis pH mcirde-
ba 2-4-mde. airmtvriani gamonabolqvebi Seicaven didi rao-
denobiT TuTias, tyvias, nikels, vercxliswyals da sxva 
toqsikur liTonebs. 
Tboenergetika. msoflioSi eleqtroenergiis udidesi na-
wili gamomuSavdeba Tbur da atomur sadgurebSi, sadac 
muSa sxeuls warmoadgens wylis orTqli. mis zekriti-
kul parametrebze (temperatura, wneva) gadasvlam SesaZ-
lebeli gaxada amaRlebuliyo mqk 25-dan 40%-mde, daezoga 
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pirveli energoresursebi - navTobi, naxSiri, airi. a.e. Se-
indlinis xelmZRvanelobiT zekritikul mdgomareobaSi 
wylis orTqlis Tbofizikuri Tvisebebis fuZemdebluri 
kvlevebis safuZvelze damuSavda meTodika da eqspetimen-
taluri danadgari, romelsac msoflioSi analogi ar 
aqvs. a.e. Seindlinis gaTvlebis Sedegebi gaxda safuZveli 
bevr qveyanaSi eleqtrosadgurebis mSeneblobis. 
wyalbadis energetika. wyalbadi momavlis sawvavia, rome-
lic uzrunvelyofs garemos dabinZurebisagan dacvas, 
ramdenadac misi wvis procesSi mxolod wylis orTqli 
warmoiqmneba. wyalbadis energetikis problemebidan mniS-
vnelovania misi usafrTxoeba da siZvire, vinaidan wyal-
badis misaRebad aucilebelia winaswar daixarjos ener-
gia. wyalbadis energetikaSi dadgenili simZlavris 1 kvt 
Rirebuleba jerjerobiT Seadgens 4-5 aTas dolars. es 
10-jer ufro Zviria, vidre Tbur sadgurebSi da 5-jer 
Zviri atomur eleqtrosadgurebze. wyalbadis warmoebis 
ori mTavari mimarTuleba arsebobs: tradiciuli, buneb-
rivi airis an naxSiris reformingis Cveulebrivi proce-
sebis daxmarebiT da wyalbadis miReba wylis eleqtro-
liziT. wyalbadis gamoyenebisaTvis ZiriTadi mowyobilo-
ba iqneba saTbobi elementebi, romlebSic eleqtrolizis 
Sebrunebuli procesi warimarTeba. msoflios didi ener-
getikuli kompaniebi ukve gamoyofen saxsrebs saTbobi 
elementebis, wyalbadis miRebis sistemebis damuSavebisaT-
vis eleqtoenergiis individualuri momxmareblebisaTvis 
mikroeleqtrosadgurebis Seqmnis mizniT. wyalbadis saT-
bobi elementebis energetikuli mkq mniSvnelovnad maRa-
lia, vidre tradiciuli energodanadgarebis da 90%-s aR-
wevs. siTbos gardaqmna muSaobaSi am elementebSi ar xde-
ba: denis eleqtroqimiur wyaroSi saTbobis energia gar-
daiqmneba eleqtro-energiad. wyalbadis saTbobi elemen-
tis ujredi Sedgeba polimeruli membraniT dacilebuli 
forovani anodisa da kaTodisagan, romelSic Sedis pla-
tinuri liTonebi. avtomobilis prototipis gamocdebma 
wyalbadis ZraviT aCvenes, rom 1kg wyalbadi kaloriulo-
biT eqvivalenturia 4,5l benzinis. energetikuli danadga-
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rebi da eleqtroqimiuri generatorebi saTbobi elemente-
bis safuZvelze SeiZleba gamoyenebul iqnas aseve sayo-
facxovrebo eleqtromowyobilobebSi (kompiuterebSi, mo-
bilur telefonebSi, videokamerebSi). ruseTs gaaCnia ara 
marto mniSvnelovani samecniero teqnikuri potenciali 
wyalbadis energetikis sferoSi, aramed liTonebis, pir-
vel rigSi platinis jgufis da gansakuTrebiT paladiu-
mis aucilebeli resursuli potenciali, romelic 
mniSvnelovania saTbobi elementebis SeqmnisaTvis. igi pa-
ladiumis umsxvilesi mwarmoebelia msoflioSi: msofli-
oSi amJamad aTasamde kompania muSaobs wyalbadis energe-
tikis sferoSi, qmnian avtomobilebs, mini-eleqtrosadgu-
rebs, kompiuterebis, telefonebis kvebisaTvis kompaqtur 
sistemebs. iaponiaSi premier-ministri ukve sargeblobs 
wyalbadze momuSave avtomobiliT, Tumca is Zalian Zviri 
Rirs. aseTi avtomanqanis gaqiraveba erTi Tvis vadiT 
Rirs 5 aTasi dolari. kompania `Boeing-ma Caatara sazaf-
xulo gamocdebi (2008 w) pirveli pilotirebuli TviT-
mfrinavisa wyalbadis sawvavze, romlis drosac TviT-
mfrinavi 20 wT-is ganmavlobaSi dafrinavda sworxazovani 
traeqtoriiT daaxloebiT 1km simaRleze. 2007 wlis bo-
los kompaniam ganacxada wyalbadze momuSave oTxcilin-
driani Sigawvis Zravis warmatebiT gamocdis Sesaxeb. 
igegmeboda is daedgaT dasamuSavel upiloto TviTmfri-
nav-mzveravze, romelmac unda ifrinos daaxloebiT 20 km 
simaRleze, 1 t-mde tvirTiT. italiuri energetikuli kom-
pania `Enel~ veneciis maxloblad aSenebs msoflioSi pir-
vel samrewvelo eleqtrosadgurs wyalbadze, romelic 
miewodeba mezobeli qalaqis margeris navTobqimiuri qar-
xnidan. Uunikaluri danadgari, RirebulebiT 47 mln evro, 
ukve 2009 wels daiwyebs eleqtroenergiis gamomuSavebas; 
rogorc Semqmnelebi irwmunebian savsebiT konkurentuli 
fasiT. am eleqtrosadguris mSenebloba mimdinareobs 
`ekologiuri inovaciuri proeqtis~ CarCoebSi, romelic 
2012 wlamde varaudobs 7,4 mlrd evros investicias ener-
giis `sufTa~ wyaroebSi. kompaniis warmomadgenlebis az-
riT proeqts analogi ar gaaCnia msoflioSi. iaponiam 
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jer kidev 1993 wels gamoyo 2 mlrd dolari wyalbadis 
saTbobis damuSavebisaTvis aSS-ma, kanadam ukve gaakeTes 
prioritetuli wyalbadis programebi. mecnierTa amJamin-
deli damuSavebebi ideba xangrZliv ekonomikur gegmebSi. 
mravali specialistis prognoziT ukve 2050 wels warmoe-
buli energiis mesamedi daifareba wyalbadiT, rogorc 
saTbobis wyaroTi. 
helioenergetika. dReisaTvis bunebaze adamianis daundo-
beli zemoqmedebis, ukiduresad gamwvavebuli ekologiuri 
da ekonomikuri situaciis gamo, kacobriobisaTvis erT-
erT umTavres problemad iqca Seqmnili mdgomareobidan 
drouli gamosvlis gzebis monaxva. erT-erT aseT gzad 
energiis alternatiuli wyaroebis, kerZod mzis energiis 
farTod gamoyeneba iTvleba. dReisaTvis mzis energiis 
moxmareba mzis siTburi koleqtorebisa da mzis naxevar-
gamtaruli panelebis gamoyenebiT xdeba. aseTi helioener-
getikuli mowyobilobiT gamomuSavebuli siTburi da 
eleqtroenergiebi samwuxarod sakmaod Zviria da amitom 
maTi masiuri gamoyeneba jerjerobiT ver xerxdeba. uka-
nasknel wlebSi mTel rig ganviTarebul qveynebSi (aSS, 
israeli, iaponia, safrangeTi da a.S.) mimdinareobs inten-
siuri konstruqciuli da kvleviTi  samuSaoebi, mzis 
energiis sxvadasxva teqnologiur procesebSi farTod 
gamoyenebis mizniT. erT-erT aseT perspeqtiul teqnikur 
mimarTulebad iTvleba helioenergetikuli sistemebis qi-
miuri teqnologiebis saWiroebisaTvis gamoyeneba, kerZod 
mzis energiis meSveobiT wylidan wyalbadis miRebis Se-
saZlebloba. Uunikaluri Tboteqnikuri da teqnologiuri 
maxasiaTeblebis mqone elementis wyalbadis miRebis teq-
nologia Tavisi aqtualobiT bevri ganviTarebuli qveynis 
nacionalur programad iqca. cnobilia, rom aSS 2020 
wlisaTvis gegmavs qveyanaSi moxmarebuli energiis 30% 
xelovnuri gziT miRebuli sawvavis (wyalbadi, meTani) 
xarjze dafaros. wyalbadis mimarT esoden didi intere-
si misi unikaluri Tboteqnikuri da ekologiuri maxasia-
TeblebiT aris gamowveuli. igi aris mimdinare da momava-
li saukuneebis sawvavi da mas perspeqtivaSi warmatebiT 
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SeuZlia Secvalos dReisaTvis gamoyenebuli energomata-
reblebi (benzini, gazi da a.S). Sida wvis ZravebSi, Termo-
danadgarebSi da aseve axali tipis siTbur eleqtrogene-
ratorebSi. wyalbadis masStaburi gamoyenebis aucileb-
lobaze aravis eWvi ar epareba. problema dabali TviTRi-
rebulebis wyalbadis miRebaa. dReisaTvis samrewvelo 
masStabebiT miRebuli wyalbadic ki sakmaod Zviria, ase 
magaliTad, erTi kuburi metri wyalbadis mosapoveblad 
saWiroa 4 - 4,5 kvt/saaTi eleqtroenergia, bunebrivi airis 
daSliT an sxva qimiuri gzebiT miRebuli wyalbadis 
TviTRirebuleba bevrad ar gansxvavdeba eleqtroqimiuri-
sagan. Ggarda amisa aRniSnuli gzebiT wyalbadis miReba 
ekologiuradac miuRebelia, vinaidan procesis dros xde-
ba Tanauri produqtebiT bunebis dabinZureba. wyalbadis 
miRebis problemebisadmi miZRvnil bolo droindel (2001-
2008w) samuSaoebSi arsebuli, klasikuri teqnikuri xerxe-
bis gaumjobesebasTan erTad didi yuradReba eqceva axa-
li perspeqtiuli gzebis, meTodebis da xerxebis moZiebas. 
erT-erT aseT perspeqtiulad iTvleba wylidan Termo- an 
fotodisociaciis gziT wyalbadis da Jangbadis miReba, 
amasTan, energiis ZiriTad saWiro wyarod mzis koncen-
trirebuli sinaTle igulisxmeba. Aaqedan gamomdinare 
dargSi momuSave mecnierTa, inJiner-konstruqtorTa erT-
erT umTavres amocanad iTvleba arsebuli helioenerge-
tikuli mowyobilobebis da sistemebis Semdgomi srulyo-
fa, efeqturobisa da warmadobis gazrda da gamomuSavebu-
li produqciis: siTbos, eleqtruli energiis ganaTebis, 
qimiuri naerTebis H2, CH4 da a.S TviTRirebulebis mkveTri 
Semcireba da helioenergetikis masStaburi praqtikuli 
gamoyeneba. 
 
 
 
 
 
 
A 



132 

  

alternatiuli Zravebi 
   
     transportidan gamonabolqvi airebis mier atmosfe-
ros dabinZurebam da sawvavis ekonomiurobis moTxovnebma 
dRis wesrigSi daayena  alternatiuli Zravebis Seqmnis 
sakiTxebi. transportis karburatoris (benzinis)Aalter-
natiuli Zravebia: dizelis Zrava, rotoruli Zrava, airis 
turbina, orTqlis turbina, inerciuli Zrava, gare wvis 
Zrava (stirlingis) da sxva.  
dizelis Zrava. saxelwodeba ukavSirdeba germaneli inJi-
ner-gamomgoneblis rudolf dizelis saxels. Ddizelis 
Zravebi sawvavad farTod gamoiyeneba sxvadasxva tran-
sportSi. is benzinis Zravaze ufro iafia, ufro usaf-
rTxo da efeqturi. gaaCnia ufro maRali kumSvis xarisxi, 
romelic uzrunvelyofs sawvavis TviTaalebas. Ddizelis 
Zrava gamoyofs SedarebiT nakleb naxSirJangs da naxSir-
wyalbads, Tumca axasiaTebs kvamlianoba, arasasiamovno 
suni da ufro maRali xmauris done. 
rotoruli Zrava _ benziniani Zrava, romelsac gaaCnia Zi-
riTadi soluri agregatisagan gansxvavebuli konstruq-
cia: mcire masa, kompaqturoba, maRali brunvadoba, didi 
xvedriTi simZlavre, vibraciis uqonloba, sawvavis daba-
li oqtanuri ricxvi. rotoruli Zrava konstruqciuli 
da teqnikur-ekonomikuri maxasiaTeblebiT iZleva mcire 
toqsikur gamonabolqvs azotis oqsidis mcire Semcvelo-
bis gamo. energetikul krizisTan dakav-SirebiT tran-
sportis warmoebam rotoruli ZraviT ver hpova didi gan-
viTareba, iaponiis erT-erTi firmis „toio kogio“-s gamokle-
biT, romelmac didi kapitali daagrova, ganagrZobs seri-
uli transportis warmoebas rotoruli ZraviT. 
airturbiani Zrava _ farTod gamoiyeneba sahaero tran-
sportSi. mas gaaCnia mcire masa, rekorduli xvedriTi 
simZlavre, kompaqturoba. 1960 wels yofil sabWoTa kav-
SirSi daiwyes avtomobilebisaTvis, avtobusisaTvis misi 
gamoyeneba. 1969 wels CikagoSi gamofenaze “Sevroles“ 
firmam aCvena msubuqi avtomanqana „astra“ III airturbinia-
ni ZraviT 230kg simZlavris, turbinis masiT 70kg Semdgom 
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gamovida opelis markis modificirebuli avtomobili 
„astra“, romelic saaTSi aviTarebs 240km siCqares, rasac 
uzrunvelyofs 192 cxenisZaliani 2 litriani turbo-Ca-
bervis ZraviT, aerodinamiuri xmauri minimumamdea dayvani-
li, xolo Ggamonabolqvi airebi akmayofilebs msoflio 
monacemebiT dadgenil ekologiur moTxovnebs.  
orTqlis Zrava – aris ekologiurad sufTa. is an iZleva 
wylis orTqlis gamonabolqvs an ar iZleva araviTar ga-
monabolqvs, Tu samuSao cikli Caketilia da gadamuSave-
buli orTqli kondensirdeba Semdeg wylis saxiT, rome-
lic isev xvdeba qvabSi. atmosfero binZurdeba namuSevari 
airiT. saqvabeSi (sacecxleSi) gadamuSavebuli airis toq-
sikuroba mniSvnelovnad dabalia vidre dizelis ZraviT 
muSaobisas. safrangeTSi me-19 saukuneSi gamoCnda pirveli 
orTqlmavali, romlis reisi Sedga 1873 wels. imave dros 
Seiqmna msubuqi avtomobili orTqlis ZraviT. aseTi avto-
mobilis erT-erTi egzemplari 4 adgiliT, agebuli fran-
guli firma „Jardne serpoles“ mier, dRes inaxeba praRis 
nacionalur muzeumSi. Aavtomobilis iatakis qveS mowyo-
bili orTqlis manqana saaTSi aviTarebda 65km-s.  
stirlingis Zrava _ gare wvis Zrava. garemos gajansaRe-
bis radikalur gzad iTvleba benzinis Secvla iseTi al-
ternatiuli sawvavebiT, rogoricaa wyalbadi, meTani, me-
Tanoli da sxva ekologiurad usafrTxo sawvavebi, mag-
ram es yvelaferi jer mxolod Soreuli perspeqtivaa. 
dReisaTvis ki yvelaze realur gzad neitralizatorebis 
gamoyeneba iTvleba, romlis gamoyeneba daiwyes 1970-1975 
wlebSi msoflios mowinave qveynebSi. Eesaa aparati, rome-
lic gamonabolqv airebs asufTavebs masSi Semavali oqsi-
debisagan da organuli naerTebisagan maTi adsorbciis 
gziT. katalizatorebi jer-jerobiT mxolod ZviradRire-
buli liTonebis (Pt, Pd, Rn) safuZvelze mzaddeba. eTili-
rebuli benzini erTjeradi moxmarebiTac ki wamlavs nei-
talizators, amitom saWiro gaxda araeTilirebuli ben-
zinis warmoebaze gadasvla. aSS-s mier Catarebuli es Ro-
nisZieba savsebiT gamarTlebuli aRmoCnda. neitraliza-
torebis gamoyenebiT avtomanqanebis gamonabolqvi airebi 
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80%-iT sufTavdeba naxSirbadis monooqsidisagan, organu-
li naerTebisagan da azotis oqsidebisagan. 80-iani wle-
bis bolos aSS-s evropis iseTma qveynebmac mibaZes, rogo-
rebicaa: Ggermania, Sveicaria, safrangeTi, belgia, luq-
semburgi da niderlandebi.  
    aRsaniSnavia, rom neitralizaciis konstruqciebis da-
saxvewad muSaoba saqarTveloSic mimdinareobs. qarTveli 
mecnierebis azriT, ZviradRirebuli liTonuri kataliza-
torebis Secvla im bunebrivi ceoliTebiTaa SesaZlebe-
li, romlebic CvenTan moipoveba. paralelurad, mecniere-
bi agrZeleben aratoqsikuri, efeqturi antidetonatore-
bis Ziebasac. 
    sawvavis alternatiuli saxeebidan gansakuTrebiT aR-
saniSnavia spirtebi, meTanoli, eTanoli, wyalbadi, rome-
lic SeiZleba gamoyenebul iqnas ara marto rogorc da-
namati sawvavze, aramed sufTa saxiTac. MmaTi dadebiTi 
mxarea maRali detonaciuri mdgradoba da margi qmedebis 
maRali koeficienti, uaryofiTi - SedarebiT mcire garbe-
ni Soris da sawvavis meti xarji.  
wyalbadi warmoadgens momavlis erT-erT yvelaze rea-
lur sawvavs avtomanqanebisaTvis. wyalbadis ekologiuri 
upiratesobebi damtkicebulia sxvadsxva gamocdebis sa-
xiT. magaliTad, firma “jeneral motorsma” 63 eqsperimen-
taluri avtomanqanis gamocdis dros, romlebic muSaoben 
sawvavis sxvadasxva saxeebze, gamoavlina, rom wyalbadze 
momuSave “folqsvagenis” gamonabolqvi gazebi gacilebiT 
naklebad mavne iyo, vidre Zravis mier gamonabolqvi  hae-
ri. avtomobili romelSic gamoyenebuli iqneba wyalbadi 
sawvavad, efeqturoba mdgomareobs SekumSvis xarisxis 
SemcirebaSi, airis gamanwilebeli fazis SecvlaSi. wyal-
badis sawvavis saxiT gamoyenebisas uaryofiTi mxare is 
aris, rom wyalbadi bevrad Zviria benzinze. ZiriTadad is 
moipoveba bunebrivi airisagan, iSviaTad navTobisagan. 
mniSvnelovania wyalbadis miReba meTanolis orTqlis 
konversiis Sedegad. am gziT miRebuli wyalbadi SeiZleba 
gamoyenebul iqnas teqnikis im dargSi, sadac aucilebe-
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lia wyalbadis generatorebi. meTanolis konversiis reaq-
cia wylis orTqliT midis 2 safexurad: 
  CH3OHCO + 2H     (1) 

  CO + H2OCO2 + H2  (2) 

CH3OH + H2OCO2 +3H2 

I stadia aris meTanolis sinTezis sapirispiro reaqcia 
wylis orTqlis monawileobiT, romelic konversirdeba II 
stadiaze CO2 – dan. Camorecxvis Sedegad rCeba wyalbadi. 
Uukve arsebobs samrewvelo danadgarebi, romlebic muSa-
oben aseTi xerxiT. 
    stokholmis konvenciis Tanaxmad ,,mdgradi organuli 
dambinZureblebis” Sesaxeb (saqarTveloSi ZalaSia saqar-
Tvelos parlamentis 2006 wlis 11 aprilis #2842-is dad-
genilebis Tanaxmad) konvenciis mxareeebi aRiareben, rom 
mdgrad organul dambinZureblebs aqvT toqsikuri Tvise-
bebi, amJRavneben mdgradobas daSlis mimarT, axasiaTebT 
bioakumulacia da arian transsasazRvro gadatanis obi-
eqtebi haeriT, wyliT da migrirebadi saxeobebis meSveo-
biT, agreTve ileqebian maTi gafrqvevis wyarodan Sor 
manZilze da grovdebian xmeleTisa da wylis ekosistema-
Si. konvenciis mizania adamianis janmrTelobisa da gare-
mos dacva mdgradi organuli dambinZureblebisagan, gare-
mosa da ganviTarebis Sesaxeb rio-deJaneiros me-15 prin-
cipSi aRniSnuli usafrTxoebis zomebis miRebis princi-
pis gaTvaliswinebiT. konvenciis TiToeuli mxare krZa-
lavs an iRebs samarTlebriv da administraciul zomebs, 
romlebic aucilebelia raTa aRikveTos: 

1. mis mier A danarTSi CamoTvlili qimiuri nivTiere-
bebis warmoeba-gamoyeneba am danarTebis debulebis 
Sesabamisad; 

2. mis mier A danarTSi CamoTvlili qimiuri nivTiere-
bebis importi da eqsporti me-2 punqtis debuleba-
Ta Sesabamisad. 

     XXIO saukunis dasawyisisaTvis Siga wvis Zrava rCeba 
avtomobilis ZiriTad mamoZravebel Zalad. amasTan dakav-
SirebiT saavtomobilo transportis energetikuli prob-
lemebis gadawyvetis erT-erT ZiriTad gzas warmoadgens 
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sawvavis alternatiuli saxeebis gamoZebna. Aavtomobile-
bis sawvavad SedarebiT did masStabebiT SeiZleba gamoye-
nebuli iqnas navTobis Semcvlelebi _ meTanoli, eTano-
li da sinTetikuri sawvavebi, romlebic naxSirisagan mii-
Reba.  

      
 

eleqtruli rkinigza da ekologia 
       
    dReisaTvis arsebuli eleqtromavlebis da eleqtro-
matareblebis parki mTlianad dakompleqtebulia marTvis 
aswliani istoriis kontaqtur-reostatuli regulirebis 
sistemis mqone erTeulebiT, ris gamoc matarebelTa weva-
ze daxarjuli energiis zemoT naCvenebi 34% fuWad ikar-
geba asamuSavebel reostatebSi, maSin rodesac saqarTve-
lo imyofeba energetikul krizisSi.  
    energoefeqtianoba, mcirenaxSirbadiani sawvavisa da 
axali teqnologiebis – hibridulis, energoujredis da 
a.S. gamoyeneba mniSvnelovani sakiTxebia rogorc mokle, 
aseve grZelvadiani ekonomikuri da garemos dacviTi miz-
nebisaTvis. 
    dReisaTvis saqarTvelos rkinigzaze samgzavro momsa-
xureoba xorcieldeba sabWoTa kavSiris droindeli sqe-
miT da materialuri saSualebebiT, rac eqsploataciaSi 
ganapirobebs gaumarTlebel damatebiT xarjebs. amitom 
didi mniSvneloba eniWeba eleqtrul lokomotivebSi er-
Tis mxriv, energodamzogav Tanamedrove marTvis diskre-
tuli sistemebis danergvas, xolo meores mxriv samgzav-
ro momsaxureobis swor organizacias. Aam mxriv, mniSvne-
lovania stu-s samecniero jgufis mier Sesrulebuli 
samecnier naSromi, romelic gulisxmobs kontaqtorul-
reostatuli marTvis sistemiT aRWurvili 2 eleqtroma-
tareblebis marTvis Tanamedrove, efeqturi da ekonomiu-
ri, diskretuli regulirebis eleqtruli aRWurva, siste-
mis modernizeba da Sigarespublikur sarkinigzo xazebze 
tradiciuli eleqtromavluri wevis samgzavro matareb-
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lebis modernizebuli eleqtromatareblebiT Canacvle-
bas.  
     imis gaTvaliswinebiT, rom saqarTvelo aqtiurad 
CarTulia ,,trasekas“-s programis realur ganxorcielebaSi, 
uaxloes droSi igegmeba rkinigzis TurqeTis mimarTule-
biT axalqalaqi-yarsis magistralis eqsploataciaSi Sey-
vana, rac mniSvnelovnad gazrdis rogorc satvirTo, ase-
ve samgzavro momsaxureobis moculobebs, da gardauvlad 
daayenebs dRis wesrigSi eleqtroenergiis damzogavi Ro-
nisZiebebis farTod gatarebis aucileblobas. saWiroa 
iseTi eleqtroamZravebis danergva, romlebsac eqnebaT 
energiis minimaluri danakargebi. stu-is teqnikis samecni-
ero jgufis mier Catarebulma teqnikur-ekonomikurma 
gaTvlebma uCvena, rom mudmivi denis moZrav Semadgenlo-
baze siCqaris regulirebis reostatuli sistemis nac-
vlad, mdovre regulirebis statiuri tiristoruli gar-
damqmnelebis sistemis danergviT, SesaZlebelia eleqtro-
energiis xarji Semcirdes daaxloebiT 34%-iT. 

naxazi 1. 
eleqtrificirebuli rkinigzis funqciuri sqema 
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1. eleqtrosadguri   g. sinqronuli generatori      
2. amamaRlebeli transformatuli qvesadguri            
3. maRali Zabvis xazi    
4. damadablebeli satransformatoro qvesadguri 
5. gadamcemi xazi    
6. wevis qvesadguri           
7. momWeri           
8. gamwovi xazi  
9. sakontaqto saddeni         
10. sakontaqto relsi           
11. eleqtromoZravi Semadgenloba 

 
E    eleqtrul energias eleqtrosadgurebze gamoimuSa-
vebs sinqronuli generatorebi _ romelSic generirdeba 
samrewvelo sixSiris samfaza cvlad deni, ZabviT 6, 10,5 
an 15 kvt. eleqtrosadgurebi SeiZleba iyos Tbo da hid-
ro. TboeleqtrosadgurebSi saTbobis (naxSiri, gazi, 
torfi) energia aduRebs wyals da orTqli didi wneviT 
abrunebs orTqlis turbinebs, romelic abrunebs sinqro-
nuli generatoris rotors. hidroeleqtrosadgurebSi di-
di wnevis da masis wyali abrunebs hidroturbinas, es 
ukanaskneli ki sinqronuli generatoris rotors. gamomu-
Savebuli eleqtroenergia miewodeba  amamaRlebel (at) 
transformatorul qvesadgurebs, sadac Zabva amaRldeba 
35, 110, 220, 380 da 500 kvt-mde da maRali Zabvis xaziT 
(mZx) gadaecema Sor manZilze, Semdeg damadablebeli sat-
ransformatoro qvesadguriT, dadableba _ 10,35,110 kvt da 
gadanawildeba sxvadasxva momxmareblebze, maT Soris  
gadamcemi xaziT miewodeba wevis qvesadgurs. Tu rkinigza 
eleqtroficirebulia mudmiv denze, wevis qvesadgurze 
moTavsdeba damadablebeli wevis transformatori, rome-
lic Zabvas dawevs 3 kvt da kaJbadis gardamsaxebi, rome-
lic gamarTavs cvlad dens da miawodebs wevis qsels. 
Qqvesadguris ,,+” momWeri mkvebavi xaziT dens awodebs sa-
kontaqto sadens, xolo ,,_”momWeri gamwovi xaziT uer-
Tdeba sakontaqto relss. sakontaqto xazidan deni den-
mimRebiT miewodeba eleqtromoZrav Semadgenlobas _ 
eleqtromavals an eleqtromatarebels.  
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ekologiurad sufTa Tanamedrove  
transporti 

 
     Tanamedrove transporti gulisxmobs absolutur 
uxmaurobas, uvibraciobas, silamazes, ekologiur sisuf-

Taves. saqarTvelos mTavroba msoflioSi pirveli qveya-
naa, romelic iRebs valdebulebas, rom 4 weliwadSi sa-
xelmwifos mflobelobaSi myofi mTeli satransporto 
parki Seicvleba eleqtro, an hibriduli transportiT.  

 
 
 
parizis tramvai 

 

 
  
 
Mmarselis tramvai 
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ucxoeli inJinrebis mier Seqmnili iqna unikaluri vago-
nebis da relsebis dagebis da sakontaqto sadenis gabmis 
teqnologiebi, ramac tramvai sazogadoebrivi transpor-
tidan erT-erTi yvelaze saukeTeso gaxada. 
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ekologiuri samarTali 
     
     
saqarTvelos kanoni atmosferuli haeris dacvis Sesaxeb 
ZalaSi Sevida 2000 wlis 1 ianvars (bolo cvlilebebi Za-
laSi Sesulia 2008 wlis 1 ianvridan). “atmosferuli hae-
ris dacvis Sesaxeb” kanonis mizania saqarTvelos teri-
toriaze atmosferuli haeris dacva adamianis zemoqmede-
bisagan. mocemuli kanoni ar aregulirebs haeris xaris-
xis dacvas samuSao adgilze. atmosferuli haeris dacvis 
saxelmwifo organoebis uflebamosilebaTa sfero upir-
veles yovlisa, moicavs:  
a) garemos monitoringis (dakvirvebis) sistemis SemuSave-
bas;  
b) saerTo samoqmedo kursebisa da strategiebis SemuSave-
basa da ganxorcielebas; 
g) atmosferuli haeris dabinZurebaze kontrolis erTia-
ni sistemis SemuSavebas.  
adamianis mxridan uaryofiTi zemoqmedebis saxeebSi Se-
dis:  

 damabinZurebeli nivTierebebis Setana atmosferul 
haerSi;  

 radiaqtiuli zemoqmedeba atmosferul haerze;  
 atmosferuli haeris dabinZureba mikroorganizme-

biT da mikrobuli toqsinebiT; 
 xmauris, vibraciis, eleqtromagnituri velisa da 

sxvaTa fizikuri zemoqmedeba garemoze. 
dabinZurebis Semdegi saxeebi ganimarteba, rogorc atmos-
feruli haeris dabinZureba:  

 damabinZurebeli nivTierebebis gafrqveva atmosfe-
rul haerSi dabinZurebis stacionaruli wyarodan; 

 damabinZurebeli nivTierebebis gafrqveva atmosfe-
rul haerSi dabinZurebis moZravi wyaroebidan;  

 damabinZurebeli nivTierebebis gafrqveva atmosfe-
rul haerSi dabinZurebis arawertilovani wyaroe-
bidan. 
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     291 muxlis Tanaxmad, dabinZurebis stacionaruli 
wyaroebidan haeris damabinZurebeli nivTierebebis gaf-
rqvevaze fizikurma Tu iuridiulma pirma unda Caataros 
savaldebulo inventarizacia. specialuri inventarizaci-
is angariSi dgeba atmosferuli haeris dabinZurebis yo-
veli konkretuli wyarosTvis da konkretuli saxis dama-
binZurebeli nivTierebisaTvis cal-calke 5 wlis vadiT. 
proeqtis momzadebisas saWiroa momzaddes gamonabolqvze 
(aseTis arsebobis SemTxvevaSi) sruli inventarizacia. un-
da iqnes Catarebuli da unda ganisazRvros atmosferul 
haerSi dabinZurebis stacionaruli wyarodan gamoyofili 
mavne nivTierebebis zRvrulad dasaSvebi normebi an dro-
ebiT SeTanxmebuli dasaSvebi normebi. zRvrulad dasaSve-
bi normebi aris dabinZurebis stacionaruli wyarodan 
gamoyofili haeris damabinZureblis dasaSvebi raodenoba. 
dabinZurebis stacionaruli wyarodan gamoyofili mavne 
nivTierebebis zRvrulad dasaSvebi normebi mtkicdeba 5 
wlis vadiT atmosferuli haeris dabinZurebis yoveli 
konkretuli wyarosTvis da damabinZurebeli nivTierebis 
yoveli konkretuli saxisTvis.  dabinZurebis staciona-
ruli wyaroebidan gamonabolqvis nebarTvis aRebis pro-
cedura moicavs:  

 gamonabolqvis TviT-monitorings; 

 gamonabolqvis registraciis saxelmwifo sistemas.  
 dabinZurebis stacionaruli wyaroebidan gamoyofi-

li damabinZurebeli nivTierebebis TviT-monitoringi 
niSnavs, rom saqmianobis subieqti (operatori) valde-
bulia Caataros dabinZurebis stacionaruli wyaroebi-
dan gamoyofili damabinZurebeli nivTierebebis saTana-
do TviT-monitoringi. aRniSnulSi Sedis:  

 gamonabolqvis gazomva (Sefaseba);  

 gamonabolqvis aRricxva (registracia);  
 gamonabolqvis Sesaxeb angariSis wardgena.  
    gamonabolqvis registraciis saxelmwifo sistema 
aris gamonabolqvis Sesaxeb angariSgebis dokumentaci-
is Segrovebis, damuSavebisa da analizis sistema. gamo-
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nabolqvis saxelmwifo registracia Sedis saqarTve-
los garemos dacvisa da bunebrivi resursebis saminis-
tros funqciebSi.   
saqarTvelos kanoni “atmosferuli haeris Sesaxeb” 
aregulirebs saqarTvelos mTel teritoriaze atmos-
feruli haeris dacvis sakiTxebs anTropogenuli ze-
moqmedebebisagan. aRniSnul kanonTan dakavSirebiT 2008 
wlis 1 ianvridan ZalaSi Sevida saqarTvelos kanoni 
“atmosferuli haeris dacvis Sesaxeb” saqarTvelos ka-
nonSi cvlilebebisa da damatebebis Setanis Taobaze, 
romlis Sedegadac daixvewa mTeli rigi sakiTxebi, 
romlebic Camoyalibebuli iyo 30-e, 36-e, 45-e, 48-e, 50-e 
muxlebSi.  
 
 

normatiuli baza 
    
    atmosferuli haeris dacvis sakiTxebi regulirdeba 
`atmosferuli haeris dacvis Sesaxeb~ saqarTvelos kano-
niT da misi moTxovnebidan gamomdinare miRebuli 15 ka-
nonqvemdebare normatiuli aqtiT. 
   atmosferuli haeris dabinZurebisgan dacvis mizniT 
saqarTvelos kanonmdeblobiT dadgenilia mavne nivTiere-
bebis zRvrulad dasaSvebi koncentracia (zdk), romelTa 
mniSvnelobebi jandacvis msoflio organizaciis da ev-
rogaerTianebis Sesabamis normebis mniSvnelobebTan er-
Tad warmodgenilia cxrilSi 17. iTvleba, rom Tuki haer-
Si dambinZurebeli nivTierebis koncentracia miTiTebul 
normebze dabalia, dabinZureba ar warmoadgens saSiSroe-
bas adamianis janmrTelobisTvis xangrZlivi (Tundac 
mTeli sicocxlis manZilze) zemoqmedebis periodSic ki. 
atmosferul haerSi mavne nivTierebaTa zRvrulad dasaS-
vebi koncentraciebis safuZvelze xdeba atmosferos dam-
binZurebeli sawarmoebisTvis gafrqvevaTa normebis gaan-
gariSeba da dadgena. sanebarTvo saqmianobas daqvemdeba-
rebul dambinZurebel sawarmoebs aseTi normebi udginde-
baT individualurad garemosdacviTi nebarTvis aRebisas, 
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xolo danarCeni sawarmoebisTvis, aseve avtomobilebis-
Tvis gafrqvevebis normireba dgindeba Sesabamisi teqniku-
ri reglamentebis saSualebiT. benzinisa da dizelis saw-
vavSi sxvadasxva mavne minarevis Semcveloba (magaliTad, 
tyviis Semcveloba benzinSi, gogirdis Semcveloba di-
zelSi da a.S.) regulirdeba saqarTvelos mTavrobis dad-
genilebiT.  

cxrili 18.  
atmosferul haerSi mavne nivTierebaTa  
zRvrulad dasaSvebi koncentraciebi 

mavne 
nivTierebis 
dasaxeleba 

zRvrulad dasaSvebi koncentracia (zdk) 
mg/m3 

koncentraciis 
gasaSualoebis 

periodi erovnuli 
kanonmdeb-
lobis 

mixedviT 

jandacvis 
msoflio 
organizac. 

rekomendacia 

evrogaerTia-
nebis kanon-
mdeblobis 
mixedviT 

2.5 mikronze 
mcire myari 
nawilakebi 

- 0,01 0,025 weliwadi 
- 0,025 - dRe-Rame 

10 mikronze 
mcire myari 
nawilakebi 

- 0,02 0,04 weliwadi 
- 0,05 0,05 dRe-Rame 

Mmyari nawilake-
bi 

0,5 - - 30 wuTi 

0,15 0,12 - dRe-Rame 
 
Aazotis orJangi 
 

- 0,2 0,2 1 sT 
- 0,04 0,04 weliwadi 
0,4 - - dRe-Rame 

0,085 - - 30 wuTi 
gogirdis orJan-
gi 

- 0,5 - 10 wT 

- - 0,35 1 sT 

- 0,05 - weliwadi 
0,05 0,02 0,125 dRe-Rame 
0,5 - - 30 wuTi 

naxSirJangi - 100 - 10 wT 

- 10 1- 8 sT 

- 30 - 1 sT 
5 60 - 30 wT 

3 - - dRe-Rame 
tyviis naerTebi - 0,0005 0,0005 weliwadi 

0,0003 - - dRe-Rame 

0,001 - - 30 wuTi 

miwispira ozoni - 0,12 0,12 8 sT 
0,03  dRe Rame 

0,16 - - 30 wT 
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     atmosferul haerSi mavne nivTierebaTa zRvrulad 
dasaSvebi koncentraciis norma (zdk) warmoadgens atmos-
ferul haerSi mavne nivTierebaTa maqsimalur koncentra-
cias drois garkveuli gasaSualoebuli periodisTvis. 
zdk-s mniSvnelobebi, saxeobebi da CamonaTvali ganisaz-
Rvreba saqarTvelos Sromis, janmrTelobisa da socia-
luri dacvis ministris 2003 wlis 24 Tebervlis #38/n 
brZanebiT `garemos xarisxobrivi mdgomareobis normebis 
damtkicebis Sesaxeb~ da saqarTvelos Sromis, janmrTe-
lobisa da socialuri dacvis ministris 2001 wlis 16 ag-
vistos #297/n brZanebaSi damatebebis Setanis Taobaze. 
     saqarTveloSi atmosferuli haeris xarisxze dakvir-
vebisas ZiriTadi dambinZurebeli nivTierebebi izomeba: 
• maqsimaluri erTjeradi koncentracia (gazomili 20-30 
wT-iani xangrZlivobiT, mg/m3); 
• saSualo koncentraciebi dRe-Ramuri da wliuri (mg/m3) 
haeris xarisxi gazomili koncentraciebis dadgenil nor-
mebTan SedarebiT fasdeba. kerZod, saSualo Tviuri da 
saSualo wliuri koncentraciebis mniSvneloba, dadgeni-
li faqtobrivi gazomvebis Sedegad, Cveulebriv saSualo 
dReRamuri koncentraciis zdk-s edreba, xolo 20 wuTiani 
xangrZlivobiT gazomili koncentraciebi 30 wuTiani sa-
Sualo koncentraciebis zdk-s (e.w. erTjerad maqsimalur 
zdk-s). 
     haeris xarisxis saxelmwifo monitorings awarmoebs 
saministros garemos erovnuli saagento. haeris dabinZu-
rebaze dakvirveba amJamad mimdinareobs qveynis mxolod 
oTx qalaqSi: TbilisSi, quTaisSi, zestafonsa da baTum-
Si. oTxive qalaqSi funqcionirebs haeris dabinZurebaze 
dakvirvebis TiTo sadguri, rac mTlianad qalaqis haeris 
xarisxze srulyofili daskvnis gakeTebis saSualebas ar 
iZleva. 2009 wlis bolos monitoringis qsels 3 axali 
sadguri daemata, ori TbilisSi da erTi rusTavSi. 
    haeris xarisxis gazomva warmoebs dRe-RameSi samjer, 
samuSao dReebSi. TbilisSi ganisazRvreba Semdegi dama-
binZurebeli nivTierebebi: mtveri, naxSirJangi, gogirdisa 
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da azotis Jangeulebi, tyvia, (TveSi erTxel, saSualo 
Tviuri koncentracia) xolo 2010 wlidan daiwyo miwispi-
ra ozonis koncentraciis gazomva; quTaisSi _ mtveri, go-
girdis orJangi, azotis Jangi da orJangi; baTumSi _ 
mtveri, gogirdisa da azotis orJangebi, xolo zestafon-
Si _ mtveri, gogirdis, azotisa da manganumis orJangebi. 
    10-16 diagramebze warmodgenilia atmosferuli haeris 
mavne nivTierebebiT dabinZurebis cvlilebis dinamika bo-
lo 5 wlis ganmavlobaSi saqarTvelos qalaqebSi (Tbili-
si, quTaisi, zestafoni, baTumi) ganTavsebuli sadamkvir-
veblo sadgurebis monacemebis safuZvelze. radgan yovel 
qalaqSi haeris gamzomi mxolod erTi sadguri funqcio-
nirebs, aq moyvanili monacemebi asaxavs ara mTlianad qa-
laqis, aramed misi erTi konkretuli ubnis haeris xa-
risxs. 
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atmosferoSi arsebuli nivTierebebis 
 gansazRvra 

 
      samecniero-teqnikuri progresi (sawarmoo procese-
bis Secvla, warmoebis masStabebis gazrda, teqnologiu-
ri procesebis garTuleba, satransporto saSualebebis 
mniSvnelovani gazrda) sikeTesTan erTad axdens uaryo-
fiT gavlenas garemo pirobebze.  
    sanitaruli normebis danergvamde imis mixedviT sam-
rewvelo Camdinare wylebSi ra saxis nivTierebebi SeiZ-
leba iyos gaxsnili an Setivnarebuli da ra koncentra-
cias Seadgenen isini, irCeven gawmendis sxvadasxva meTo-
debs. meTodebis SerCevisas gaTvaliswinebulia gawmendis 
meTodis ekonomiuroba. dReisaTvis arsebuli meTodebia: 
meqanikuri, qimiuri, biologiuri, fizika-qimiuri, Termu-
li da sxva meTodebi. Hhaerisa da xsnarebis mavne nivTie-
rebebisagan gasawmendad qimikosebi iyeneben absorbciul, 
adsorbciul da katalizur meTodebs. Aabsorbciuli 
procesis dros xdeba mavne nivTierebaTa mTlianad gaxsna 
mSTanTqmelis daxmarebiT. adsorbciis procesi efuZneba 
mcireforebiani nivTierebebis (aqtivirebuli naxSiri, si-
likageli, forovani mina, ceoliTebi) STanTqmas gaxsnil 
da gazobriv mdgomareobaSi myofi nivTierebebisagan. 
Kkalciumis sulfati (CaSO4) gamoiyeneba gogirdmJavas 
warmoebasa da mSeneblobaSi. kiri  (CaO) gamoiyeneba go-
girdis Jangis (SO2 – is) STanTqmisaTvis da ixmareba Tboe-
leqtrosadgurebSi. Ggogirdis oqsidisagan atmosferos 
dasacavad Seqmnilia Sekruli cikli kaliumis karbonati-
sa, romelsac xmaroben magnitohidrodinamikur eleqtro-
sadgurebSi. katalizuri meTodebi efuZneba mavne airadi 
nivTierebebis gauvnebelyofis daCqarebas.  
rkinis gansazRvra. rkina Seucvlelia sisxlis warmoqmni-
sa da ujredSida cvlis procesebSi. rkinis daaxloebiT 
55% Sedis eriTrocitebis hemoglobinis SemadgenlobaSi, 
daaxloebiT 24% monawileobs mioglobinis warmoqmnaSi, 
xolo 2% gadainaxeba saTadarigod RviZlsa da elenTaSi. 
Tanamedrove samedicino praqtikaSi sargebloben prepara-



148 

  

tebiT, romlebic or- da samvalentiani rkinis naerTebi-
saganaa damzadebuli da romlebic organul da araorga-
nul mJavebTan erTad warmoqmnian marilebs. cilebTan 
rkina warmoqmnis albuminatebs, rac xels uwyobs rkinis 
ukeTesad Sewovas. 
     rkina bunebaSi aluminis Semdeg yvelaze gavrcele-
buli liTonia. rkina priala vercxlisfer-TeTri plas-
tikuri liTonia, romelic advilad muSavdeba. Tavisu-
fal mdgomareobaSi is gvxvdeba feritis saxiT. rkina gav-
rcelebulia umTavresad mineralebis (magnetiti, magnitu-
ri rkina _ Fe3O4 Secavs 72,4% rkinas; gematiti, rkinis 
proala _ Fe2O3 Seicavs 70% rkinas; hidrogetiti, limoni-
ti HFeO2, Seicavs rkinas 62%-s; silikaturi rkinis saba-
doebi 25-40% rkinis SemcvelobiT; aseve kosmiuri warmo-
Sobis rkina meteoritebis saxiT. rkinis miReba sufTa sa-
xiT xdeba eleqtroliziT wyalxsnarebSi, Termuli daS-
liT vakuumSi. rkina da misi Senadnobebi (foladi, Tuji) 
farTod gamoiyeneba. rkina da misi naerTebi miekuTvneba 
toqsikur naerTTa jgufs. rkinis (II) qloridi dasaSvebia 
organizmisaTvis 0,9 mg/l-ze, rkinis (II) hidroqsidi 2,6 
mg/l-ze, rkinis (III) sulfati 125 mg/l  da a.S.  didi rao-
denobiT rkinis naerTebis moxvedra organizmSi iwvevs pa-
raliCs da sikvdils. amerikel mecnierTa mtkicebiT rki-
nis Semcvelobis wamlebiT yovelwliurad iwamleba 2000 
bavSvi. rkinaze momuSave adamianebis dRe-Ramuri dozaa 11-
30 mg, maTi miReba xdeba kvebis produqtebidan haeridan. 
rkinis naerTebis didi raodenobiT miRebis SemTxvevaSi 
saWiroa normatiuli monacemebis dacva da usafrTxoebis 
normebis uzrunvelyofa. organizmSi moxvedrisTanave au-
cilebelia 3-4 kvercxis gaxsna rZeSi da miReba, rac gamo-
iwvevs Rebinebas da kuWis amorecxvas.  
    rkinis (II) naerTis Semadgenlobis gansazRvrisaTvis 
laboratoriaSi sulfosalicilis mJavasTan amiakis 
xsnarSi 8-10 pH-is pirobebSi yviTeli kompleqsuri naer-
Tis warmoqmnaa damaxasiaTebeli. (III) rkinis Semadgenlo-
bas sazRvraven imave naerTebiT, oRond dabali pH-iT 
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(pH=2-4) wiTel-iisferi kompleqsuri marilis warmoqmniT, 
romelic mdgradobas inarCunebs ramdenime saaTi.  
tyviis gansazRvra. tyvia mZime liTonia, lRveba 32,70C-ze, 
plastikuria, gamoiyeneba gogirdmJavas warmoebaSi. tyviis 
belilas iyeneben gemebis mxolod garegani nawilis Sesa-
Rebavad, radgan is Zalian toqsikuria. tyvia gamoiyeneba 
eleqtrosakabelo mrewvelobaSi, koroziisagan dasacavad. 
tyvia xasiaTdeba maRali gamtarianobiT da amis gamo ga-
moiyeneba samecniero kvlevebisaTvis.   didi raodenobiT 
gamoiyeneba tyvia transportis warmoebaSi rogorc anti-
detonatori, tetraeTiltyviis PPb(C2H5)4 saxiT, is warmo-
adgens ufero siTxes, romelic emateba benzins oqtanuri 
ricxvis gasazrdelad. gamoiyeneba topografiaSi, minis 
mrewvelobaSi, medicinaSi diagnostikasa da rentgenoTe-
rapiaSi. 15-20 sm sisqis tyvia icavs organizms radiaciu-
li gamosxivebisagan.  
    tyviis gansazRvra sasmel da zedapirul wylebSi 
xdeba fotometriuli meTodebiT, romelic emyareba diti-
zonisa da dieTilditiokarbaminat  natriumis reaqcias. 
nimuSs akonserveben 3 ml azotmJavas damatebiT an 2 ml 
yinulovani ZmarmJaviT 1 l nimuSze. Sedegebis gamosaxva 
xdeba mg-Si 1 l wyalze.  
Jangbadis gansazRvra. fotosinTezis Sedegad yovelwliu-
rad 1,5-2,5•1011 Jangbadi regenirdeba. Jangbadi aRmoCenil 
iqna XVIII saukunis me-2 naxevarSi Seelesa da prestlis 
mier. Llavuaziem Jangbads uwoda “sasicocxlo airi”. jon 
pristlim pirvelma ganaxorciela Jangbadis gamoyeneba 
medicinaSi, mrewvelobaSi. Jangbadi erT-erTi Zlieri dam-
Jangvelia. saraketo ZravebisaTvis raketis amoqmedebisaT-
vis aucilebelia Txevadi Jangbadis balonebi. Jangbadis 
ZiriTadi momxmarebeli aris Tboenergetika. 1 tona saT-
bobis dasawvavad 3-4 t Jangbadia saWiro.  
   Jangbadis miRebis mravali laboratoriuli meTodi 
arsebobs: vercxliswylis Jangisagan, gvarjilisagan, 
azotmJavasagan, piroluzitisagan. is miiReba haeris dayo-
fiT Jangbadad da azotad gaciebis saSualebiT -196

0
C-ze. 

Jangbadis miRebis teqnologiis Semqmnelad iTvleba cno-
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bili sabWoTa mecnieri kapica. Mmisi xelmZRvanelobiT 
aSenda Jangbadis misaRebi turbo-Jangbaduri danadgari, 
romelic awarmoebda saaTSi 200 kg Jangbads.  
    haerSi Jangbadis raodenobis gansazRvra xdeba fizi-
kur-qimiuri kvlevis meTodebiT maT Soris erT-erTia fo-
tometriuli meTodi, romelic dafuZnebulia (VI) qromis 
mJave areSi daJangvis meTodze, sadac gazomva xdeba mwva-
ne Seferilobis (III) qromis warmoqmnisas da gacivebisas.   
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Semoklebuli sityvebi 
 

cns  centraluri nervuli sistema 
qfn qlor-ftor-naxSirwyalbadebi  
qbn    qlor-brom-naxSirwyalbadebi 
tritoli  trinitrotoluoli  
pan  peroqsiacetilnitrati  
db   decibeli 
zdk  zRvrulad dasaSvebi koncentracia 
man   maRaldispersiuli amorfuli naxSirbadi  
kr  kritikuli datvirTva  
BTEX benzolis, toluolis, eTilbenzolisa da 
 qsilolis narevis aRmniSvneli abreviatura 
 
tet  tetraeTiltyvia 
 
  EPA  garemos dacvis saerTaSoriso saagento 
 
mZx  maRali Zabvis xazi  
aon aqroladi organuli naerTebi 
 
kvt          kilovati. Eeleqtruli denis simZlavris  
             sazomi erTeuli, udris 1000 vats, anu  
             1,36 cxenis Zalas. 1 kilovati=103 vati; 1 
             megavati (mgvt)=106 vati 
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