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rTveloSi ganlagebuli nagavsayrelebis garemoze gavlenis Sefasebas. amisaTvis 

saqarTvelos bunebis mkvlevarTa kavSiri `orqisis” samuSao jgufis mier SeirCa 

im damabinZurebeli ingredientebis nusxa, romliTac binZurdeba mimdebare eko-

sistemebis teritoriebi. isini isazRvrebodnen aRebul nimuSebSi (wyali, niadagi). 

Sesabamisad, SerCeul iqna is Tanamedrove (ISO) meTodebi, romlebic akmayo-

fileben evrokavSiris moTxovnebs da aRiarebulia saerTaSoriso specialistebis 
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saqarTveloSi arsebuli stiqiuri nagavsayrelebis 
gavlenis Sefaseba  ekosistemebis mdgomareobaze

saqarTvelos teritoria gadatvirTulia stiqiuri (arakontrolirebadi) 

nagavsayrelebiT, romlebic, samwuxarod, ganlagebulebi arian saZovrebTan, dasax-

lebul teritoriebTan, xevebSi (sadac Camoedinebian mdinareebi) da sxva. yurad-

saRebia isic, rom Cvens qveyanaSi am tipis nagavsayrelebze didi albaTobiT 

SeiZleba moxvdes saxifaTo narCenebis zogierTi saxeoba, ramac, SeiZleba, ama 

Tu im regionSi mcxovreb mosaxleobas Seuqmnas araerTi problema jamrTelobis 

TvalsazrisiT.                

proeqtis “davasufTaoT saqarTvelos” farglebSi 2013-2014  wlebSi (II faza) 

ganxorcielda stiqiuri nagavsayrelebis mimdebare teritoriebis qimiuri, 

fizikur-qimiuri da mikrobiologiuri kvlevebi, dadginda maTi gavlenis xarisxi 

ekosistemebis (niadagi, wyali) ekologiur mdgomareobaze, risTvisac SerCeul 

iqna im damabinZurebeli ingredientebis nusxa, romlebic damaxasiaTebelia am 

procesebisaTvis. Sedegad, gamovlinda zogierT regionSi arsebuli yvelaze 

cxeli wertilebi da Semdgom Cvens mier SemuSavebuli rekomendaciebis safuZ-

velze (romlebic werilebis saxiT daigzavna adgilobriv Sesabamis administr-

ciul dawesebulebebSi),  municipalitetebis mier dasufTavebul iqna zogierTi 

mocemuli nagavsayrelebis teritoriebi.

am tipis nagavsayrelebis ekologiuri mdgomareobis kidev ufro Rrma da 

srulyofilad Seswavlis mizniT, 2015-2017  wlebSi (proeqtis “davasufTaoT saqa-

rTvelo” III  faza) Cvens kvlevebSi Setanil da damatebul iqna zogierTi metad 

mniSvnelovani da Sesabamisad adamianebis jamrTelobisaTvis kidev ufro saSiSi 

komponentebis gansazRvra. magaliTad, Hg-isa  da  As-is gansazRvra niadagisa da 

wylis nimuSebSi, agreTve iseTi mikrobaqteriis Semotana kvlevebSi, rogoricaa 

sulfitmareducirebeli klostridiebi (clostridium perfi ngens). 
laboratoriul pirobebSi, Tanamedrove meTodebisa da teqnikis gamoyenebiT 

(ISO meTodebi), saanalizo nimuSebSi ganisazRvra is zogierTi damabinZurebeli 

ingredienti, romlebic arseboben am tipis nagavsayrelebSi. garemos ekosisteme-

bi xSirad binZurdeba maTi uSualo zegavlenis Sedegad. Sesabamisad, saanalizo 

nimuSebSi ganisazRvra zogierTi ZiriTadi ioni (HCO3
-, SO4

2- ), biogenuri elemen-

tebis zogierTi forma (NO2
-, NO3

-, NH4
+, PO4

3-), mZime liTonebi (Cu, Zn, Pb, Cd, As, Hg). 
paralelurad, igive saanalizo nimuSebSi  mikrobiologiur analizis pirobebSi, 

nagavsayrelebis mimdebare teritoriebis sanitaruli mdgomareobis Sefasebis 

TvalsazrisiT, ganisazRvra iseTi aqtiuri baqteriebi rogorebicaa: totaluri 

koliformebi, fekaluri streptokokebi, eSerixia koli (E-coli)), sulfitmaredu-

cirebeli klostridiebi. xolo  adgilze, savele pirobebSi, gadasatani portatu-

li aparatis meSveobiT, gazomil iqna wylis fizikur-qimiur maCveneblebi (pH, tem-

peratura, eleqtrogamtaroba, wyalSi gaxsnili Jangbadis raodenoba, marilianoba) 

im SemTxvevaSi, roca nagavsayreli ganlagebuli iyo mdinaris piras. ase rom, Cveni 

kvlevis obieqtebi Seswavlil iqna kompleqsurad _ rogorc hidroqimiuri, ise 

fizikur-qimiuri da mikrobiologiuri TvalsazrisiT (ixileT suraTi 1-6).
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sur. 1. 

Telavis r-nis teritoriaze ganlagebuli stiqiuri 

nagavsayreli  (sof. Salaurisa da kisisxevis sazRvari)

sur. 2. 

lentexis centrSi mdebare stiqiuri nagavsayreli 

(raWa-qvemo svaneTis regioni)
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sur. 3. 

onis r-Si mdebare stiqiuri nagavsayreli  

sur. 4. 

kaspis r-ni, sofeli metexi – stiqiuri nagavsayreli
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sur. 5. 

sagarejos r-ni, sofeli wyarosTavi – stiqiuri nagavsayreli

sur. 6. 

axalcixis mimdebare teritoria, md. focxovis piras (samcxe-javaxeTis regioni)



8

kvlevebSi gamoyenebuli iyo Semdegi meTodebi da teqnika: (sur. 7-10)

1. ion-seleqtiuri qromatografia (ICS-100)ISO100304-1:2007;

2. speqtrofotometria SPECORD 205ISO7150-1:2010;

3. membranuli filtracia ISO9308-1, ISO 7899-2;

4. plazmur-emisiuri speqtrometria ICP-MS;

5. savele portatuli aparati.

sur. 7. 

plazmur-emisiuri speqtrometri ICP-MS.

sur. 8. 

ion-seleqtiuri qromatografi – ICS-100.
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sur. 9. 

speqtrofotometri SPECORD 20.

sur. 10. 

savele portatuli aparati. 



10

TiToeuli nimuSis aRebis wertili Semdegi fizikur-geografiuli maxasiaTe-

blebis mixedviTaa daxasiaTebuli: simaRle zRvis donidan, koordinatebi, nagav-

sayrelis saorientacio farTi, meteorologiuri pirobebi da sxva. zemoT CamoT-

vlili maCveneblebis gazomva portatuli aparatis _ GPC-is meSveobiT xorcield-

eboda (cxrili  1).

cxrili 1.

proeqti „davsufTaoT saqarTvelo“ (IIIfaza)proeqti „davsufTaoT saqarTvelo“ (IIIfaza)

sakvlevi wertilebis fizikur-geografiuli maxasiaTeblebisakvlevi wertilebis fizikur-geografiuli maxasiaTeblebi

#

SerCeuli, SerCeuli, 

dabinZurebuli dabinZurebuli 

adgilebiadgilebi

GPS-is -is 

koordinatebikoordinatebi
mokle daxasiaTebamokle daxasiaTeba

X Y

1
lentexi (lentexis 

centri, md. 
cxeniswyalis napiri)

314233 4739735

simaRle zRvis donidan-733 m.
nagavsayrelis farTobi-12 m2 ;

nagavsayrelis funqcionirebis periodi-
mravalwliani; aRebuli nimuSis tipi-niadagi, 

wyali; Catarebuli analizebi-fizikur-
qimiuri maCveneblebi,  mikrobiologia,

mZime liTonebi

2
lentexi (foni, 

nagavsayrelidan 200m-
is moSorebiT)

314338 4739768

simaRle zRvis donidan-733 m.
aRebuli nimuSis tipi-niadagi, wyali;

Catarebuli analizebi-fizikur-qimiuri 
maCveneblebi, mikrobiologia,

mZime liTonebi.

3 oni  (s, wmindauri) 371054 4714687

simaRle zRvis donidan-790 m.
nagavsayrelis farTobi-5 m2;

nagavsayrelis funqcionirebis periodi-5w;
aRebuli nimuSis tipi-niadagi; Catarebuli 
analizebi- mikrobiologia, mZime liTonebi.

4 oni (foni) 371667 4714639

simaRle zRvis donidan-798 m.
aRebuli nimuSis tipi-niadagi;

Catarebuli analizebi- mikrobiologia,
mZime liTonebi.

5
marneuli (qalaqis 
centri, algeTis 

xidi)
483763 4592607

simaRle zRvis donidan-412 m.
nagavsayrelis farTobi-15 m2  ;

nagavsayrelis funqcionirebis periodi-8w;
aRebuli nimuSis tipi-niadagi, wyali; 

mikrobiologia, mZime liTonebi.

6

marneuli 
(nagavsayrelidan 
100m-s moSorebiT, 

foni)

483947 4592882

simaRle zRvis donidan-422 m.
aRebuli nimuSis tipi-niadagi, wyali;

Catarebuli analizebi-mikrobiologia,
mZime liTonebi.
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7

foTi (paliastomis 
tbisa da md. 

kaparWinas mimdebare 
teritoria)

723886 4663248

simaRle zRvis donidan-1,2 m.
nagavsayrelis farTobi-10 m2   ;

nagavsayrelis funqcionirebis period-7w.;
aRebuli nimuSis tipi-niadagi; Catarebuli 
analizi-mikrobiologia, mZime liTonebi.

8
foTi (foni, 

nagavsayrelidan  
daSoreba 80 m.)

723792 4663261

simaRle zRvis donidan-1,1 m.
aRebuli nimuSis tipi-niadagi;

Catarebuli analizebi- mikrobiologia,
mZime liTonebi.

9
mestia (SesasvlelTan 

xevSi)
312801 4767864

simaRle zRvis donidan-1431 m.
nagavsayrelis farTobi-22 m2 ;

nagavsayrelis funqcionirebis periodi-10w;
aRebuli nimuSis tipi-niadagi; Catarebuli 
analizebi-mikrobiologia, mZime liTonebi.

10 mestia (foni) 312789 4767889

simaRle zRvis donidan-1437 m.
aRebuli nimuSis tipi- niadagi;

Catarebuli analizebi-mikrobiologia,
mZime liTonebi.

11 TianeTi (xidTan) 498239 4661551

simaRle zRvis donidan-1087 m.
nagavsayrelis farTobi-12 m2  ;

nagavsayrelis funqcionirebis periodi-3w;
aRebuli nimuSis tipi-niadagi, wyali;

Catarebuli analizebi- mikrobiologia, mZime 
liTonebi.

12 TianeTi(foni) 498269 4661671

simaRle zRvis donidan-1081 m.
aRebuli nimuSis tipi-niadagi, wyali;

Catarebuli analizebi-mikrobiologia,
mZime liTonebi.

13
rusTavi

(TavgoraSvilis q.)
499314 4600165

simaRle zRvis donidan - 368 m.
aRebuli nimuSis tipi-niadagi;

Catarebuli analizebi-mikrobiologia,
mZime liTonebi.

14 rusTavi (foni) 499355 4600215

simaRle zRvis donidan-370 m.
aRebuli nimuSis tipi-niadagi;

Catarebuli analizebi- mikrobiologia,
mZime liTonebi.

15
Telavi( s. Salaurisa 

da s. kisisxevis 
sazRvari)

544320 4638733

simaRle zRvis donidan-541 m.
nagavsayrelis farTobi - 32

nagavsayrelis funqcionirebis periodi-4w;
aRebuli nimuSis tipi-niadagi;

Catarebuli analizebi-mikrobiologia,
mZime liTonebi.

16
Telavi, 

nagavsayrelidan 150 
m-is moSorebiT (foni)

544384 4638711

simaRle zRvis donidan-878 m.
aRebuli nimuSis tipi-niadagi;

Catarebuli analizebi - mikrobiologia,
mZime liTonebi.
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17
WiaTuris r-ni, sof. 

usaxelo
367473 4673792

simaRle zRvis donidan-745 m.
nagavsayrelis farTobi- 8 m2

nagavsayrelis funqcionirebis periodi-
mravalwliani;

aRebuli nimuSis tipi-niadagi;
Catarebuli analizebi-

mikrobiologia, mZime liTonebi.

18
WiaTuris r-ni, sof. 

usaxelo (foni)
367482 4673846

simaRle zRvis donidan-743 m.
aRebuli nimuSis tipi-niadagi;

Catarebuli analizebi - mikrobiologia,
mZime liTonebi.

19
vanis r-ni, sof.isriTi 

(nagavsayreli)
482651 4618354

simaRle zRvis donidan-41 m.
nagavsayrelis farTobi-10 m2 ;

nagavsayrelis funqcionirebis periodi-
mravalwliani;

aRebuli nimuSis tipi-niadagi;
Catarebuli analizebi -  mikrobiologia,

mZime liTonebi.

20
vanis r-ni, sof.isriTi 

(foni)
482658 4618372

simaRle zRvis donidan-40 m.
aRebuli nimuSis tipi-niadagi;

Catarebuli analizebi - mikrobiologia,
mZime liTonebi.

mimdebare teritoriebis dabinZurebis procesSi nagavsayrelebis rolis da 

mniSvnelobis sworad Sesafaseblad, SevarCieT sakvlevi obieqtebi, romlebmac 

fonis roli Seasrules da romlebsac danarCeni sakvlevi wertilebis Sedegebs 

vadarebdiT.  miRebuli Sedegebis meti sizustobis dacvis  TvalsazrisiT,  miRe-

bul Sedegebs aseve vadarebdiT gansazRvruli komponentebis zRvrulad dasaSveb 

koncentraciebs (zdk) da maT saorientacio dasaSveb koncentraciebsac (sdk).

laboratoriul pirobebSi, aRebul saanalizo nimuSebSi qimiuri da mikro-

biologiuri analizebi tardeboda sertificirebul (akreditacia gavlil) 2 

wamyvan laboratiriebSi, esenia – samecniero-kvleviTi firma “gama” da garemosa 

da bunebrivi resursebis saministrosTan arsebuli erovnuli saagentos lab-

oratoria. 
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raWa-leCxumisa da qvemo svaneTis regioni

raWa-leCxumis da qvemo svaneTis regionSi orqisis samuSao jgufi imyofe-

boda 2015 wlis noembris TveSi. saanalizo nimuSebi (niadagi, wyali) aRebul iqna 

lentexSi, nagavsayrelis mimdebare teritoriidan, romelic mdebareobs raionis 

centralur nawilSi mravalsarTulian  sacxovrebel saxlTan axlos da, amave 

dros, mdinare cxeniswyalis piras. aseve, saanalizo nimuSebi (niadagi) aRebul iqna 

onSi erT-erT stiqiur nagavsayrelis mimdebare teritoriidan. aRebul nimuSebSi 

Catarebul iqna rogorc qimiuri, aseve mikrobiologiuri analizebi. miRebuli 

Sedegebi mocemulia grafikebze 1-10 da cxrilebSi 2-6. 

 

cxrili 2.  onisa da lentexis niadagis nimuSebSi zogierTi mZime 

liTonis Semcvelobebi (mg/kg).

nimuSis aRebis nimuSis aRebis 

adgiliadgili

nimuSis nimuSis 

aRebis aRebis 

drodro

koord-koord-

inatebiinatebi

simaRle simaRle 

zRvis zRvis 

donidan donidan 

(m)(m)

PbPb ZnZn CdCd AsAs HgHg

lentexi 

(nagavsayreli)
30.11.2015

314233

4739735
733 34 445 0.5 16.1 -

lentexi (foni) 30.11.2015
314338

4739768
738 28 380 0.5 5.2 -

oni 

(nagavsayreli)
01.12.2015

371054

4714687
790 24.8 89.5 0.5 5.4 -

oni (foni) 01.12.2015
371667

4714639
798 18.5 72.6 0.5 3.6 -

(zdk) 32

(sdk) 220 2.0
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        graf. 1.  lentexis niadagis nimuSebSi TuTiis Semcvelobebi.

graf. 2. lentexis niadagis nimuSebSi dariSxanis Semcvelobebi. 
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graf. 3.  lentexis niadagis nimuSebSi kadmiumis Semcvelobebi.

graf. 4.  lentexis niadagis nimuSebSi tyviis Semcvelobebi.
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Ggraf. 5.  onis niadagis nimuSebSi TuTiis Semcvelobebi

graf. 6. onis niadagis nimuSebSi dariSxanis Semcvelobebi.

0

50

100

150

200

250

oni (nagavsayreli) oni (foni)

Zn

Zn (სსდკ)

Mmg/kg 

0
1
2
3
4
5
6
7
8
9

10

oni

(nagavsayreli)

oni (foni)

As

As (სსდკ)

Mmg/kg 



17

graf. 7. onis niadagis nimuSebSi kadmiumis Semcvelobebi.

graf. 8.  onis niadagis nimuSebSi tyviis Semcvelobebi.
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cxrili 3.  onisa da lentexis niadagis nimuSebis mikrobiologiuri 

analizis Sedegebi.

№ nimuSis aRebis nimuSis aRebis 

adgiliadgili

E-coli E-coli 
(titri)(titri)

Clostridium Clostridium 
perfringens, (titri)perfringens, (titri)

Enterococc, Enterococc, 
(titri)(titri)

1 lentexi 

(nagavsayreli)
0.001 0.01 0.001

2 lentexi (foni) 0.01 >1.0 >1.0

3 Ooni (nagavsayreli) 0.01 1.0 1.0

4 Ooni (foni) 0.01 1.0 1.0

rogorc vxedavT, lentexis nagavsayrelis mimdebare teritoriis niadagis 

sinjebi dabinZurebulia TuTiiTa da dariSxaniT. kerZod, TuTiis koncentraciam 

miaRwia 400 mg/kg-s, romelic sagrZnoblad  aWarbebs mis saorientacio (220mg/kg) 

da fonuri wertilis Semcvelobebs. tyviis koncentraciebi lentexis nimuSebSi 

odnav maRalia zdk-s mniSvnelobaze, xolo orive SemTxvevaSi (lentexi, oni) aWar-

beben fonuris mniSvnelobebs. rogorc lentexis SemTxvevaSi, aseve onis SemTx-

vevaSic niadagis nimuSebSi Cd-is Semcveloba umniSvneloa da normaze dabali. 

rac Seexeba vercxliswyals, is arcerT saanalizo nimuSSi ar aRmoCnda.   niada-

gis mikrobiologiuri analizis Sedegebi, aSkarad gviCvenebs, rom san-higienuri 

normebi am SemTxvevaSi  aris met-naklebad normis farglebSi rogorc lentexis, 

aseve onis pirobebSi (cxrili 3, graf. 1-6).

imdenad, ramdenadac lentexSi arsebuli nagavsayreli mdebareobs md. cxeniswy-

alis piras, mizanSewonilad CavTvaleT Cagvetarebina mdinaris mocemuli werti-

lis da misi fonuri wertilis  hidroqimiuri da mikrobiologiuri kvleva. xolo 

adgilze, savele pirobebSi, gazomil iqna mdinaris fikur-qimiuri maCveneblebi.

miRebuli Sedegebi warmodgenelia cxrilebSi 4-7-Si da grafikebze 9-10.  

cxrili 4.  mdinare cxeniswyalis  hidroqimiuri da mikrobiologiuri 

analizis Sedegebi (nagavsayrelis mimdebare teritoria).

№ parametrebiparametrebi erTeulebierTeulebi gazomvis Sedegebigazomvis Sedegebi

1 pH M 8, 02

2 hidrokarbonati Mmg/l 225

3 nitrati mgN/l 2.11

4 nitriti mgN/l 0,177

5 amoniumi mgN/l 0.954

6 fosfati Mmg/l 0, 003

7 sulfati Mmg/l 56.0

8 totaluri koliformebi 1 l-Si 11800

9 eSerixia koli (E-coli) 1 l-Si 5500
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cxrili 5.  mdinare cxeniswyalis  hidroqimiuri da mikrobiologiuri 

analizis Sedegebi (nagavsayrelidan 200m-is daSoreba).

№ parametrebiparametrebi erTeulebierTeulebi gazomvis Sedegebigazomvis Sedegebi

1 pH M 8, 0

2 hidrokarbonati Mmg/l 210

3 nitrati mgN/l 2.148

4 nitriti mgN/l 0, 144

5 amoniumi mgN/l 0.564

6 fosfati Mmg/l 0, 003

7 sulfati Mmg/l 58.0

8 totaluri koliformebi 1 l-Si 9600

9 eSerixia koli (E-coli) 1 l-Si 4500

cxrili 6.  mdinare cxeniswyalis  fizikur-qimiuri maCveneblebi. 

nimuSis aRebis nimuSis aRebis 

adgiliadgili
pH eleqtrogamtaroba,eleqtrogamtaroba,

μS/cm
marilianoba,marilianoba, 

%

DO, mg/l 
(wyalSi (wyalSi 

gaxsnili gaxsnili 

Jangbadi)Jangbadi)

T,C

lentexi 
(nagavsayreli md. 

cxeniswylis piras)
8.02 233 0.015 7.0 3.8

lentexi (foni, 
nagavsayrelidan 200 
metris moSorebiT)

8.0 245 0.015 7.2 3.2

  graf. 9. amoniumis ionis koncentraciebis dinamika md. cxeniswyalSi. 
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Ggraf. 10. mdinare cxeniswyalSi totaluri koliformebis 

cvlilebis dinamika.

md. cxeniswyalis fizikur-qimiuri maCveneblebi migvaniSnebs imas, rom im pe-

riodSi rodesac mdinaridan viRebdiT wylis sinjebs, ar hqonia masSi araviTar 

seriozul CaRvrebs adgili (cxrili 6). xolo rac Seexeba mdinaris hidroqimiur 

analizs, aq aSkarad aweulia amoniumis ionis Semcveloba mdinaris im monakveTSi, 

romelic axlosaa  nagavsayrelTan da misi koncentracia utoldeba 2.9 zdk-s 

(cxrili 4). rac Seexeba mZime liTonebis koncentracias mdinareSi, maTi xsnadi 

koncentraciebi wyalSi dabalia, mdinaris maRali PH-is mniSvnelobis gamo (isini 

aseT pirobebSi ileqebian ZiriTadad mdinaris fskerul naleqebSi).

mikrobiologiuri analizis Sedegebis mixedviT ki SegviZlia vTqvaT, rom md. 

cxeniswyalis nagavsayrelis mimdebare teritoriis nawilSi umniSvnelod mo-

matebulia totaluri koliformebis raodenoba wyalSi fonurTan SedarebiT da, 

Sesabamisad, jer-jerobiT adgili ar aqvs antisanitarul mdgomareobas (cxrili 

4-5, graf.10). 
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qvemo qarTlis regioni

qvemo qarTlis regionSi saanalizo nimuSebi aRebul iqna q. rusTavis teri-

toriaze (2016 wlis dekemberSi),  TavgoraSvilis quCaze da q. marneulis terito-

riaze (2015 wlis dekemberSi) qalaqis centrSi, xidTan. aRebul niadagis nimuSebSi 

Catarda qimiuri da mikrobiologiuri analizebi. miRebuli Sedegebi warmodge-

nilia grafikebze 11-16 da cxrilebSi 7-8.

cxrili 7. q. rusTavisa da marneulis niadagebis nimuSebSi zogierTi mZime 

liTonis Semcvelobebi (mg/kg)

nimuSis aRebis nimuSis aRebis 

adgiliadgili

nimuSis nimuSis 

aRebis aRebis 

drodro

koordinatebikoordinatebi

simaRle simaRle 

zRvis zRvis 

donidan donidan 

(m)(m)

Pb Zn Cd As Hg

marneuli 

(nagavsayreli) 22.12.2015

483763
4592607 412 34.5 203.3 <2.0 5.2 -

marneuli (foni)
22.12.2015

483947
4592882 422 28.5 198 <2.0 4.5 -

rusTavi 

(nagavsayreli) 16.12.2016

499314
4600165 368 178 142 <2.0 - -

rusTavi (foni)
16.12.2016

499355
4600215 370 85 72 <2.0 - -

G      graf. 11. marneulis niadagis nimuSebSi Cd-is Semcveloba.
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graf. 12. marneulis niadagis nimuSebSi As-is Semcveloba.

 graf. 13. marneulis niadagis nimuSebSi Zn-is Semcveloba.

graf. 14.  marneulis niadagis nimuSebSi tyviis Semcveloba.
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marneulis saanalizo nimuSebis Sedegebi erTmniSvnelovnad gviCveneben, rom 

nagavsayrelis gavlena mis mimdebare teritoriaze ar aris maRali. magaliTad, 
tyviis Semcveloba niadagis nimuSSi umniSvnelod maRalia rogorc zdk-ze, aseve 
fonuri wertilis Sedegzec (graf. 14).Mmikrobiologiuri analizis Sedegebis 

mixedviT ki orive nagavsayrelis sanitaruli mdgomareoba jer-jerobiT damak-

mayofilebelia (cxrili 8).

 grafikebze 15-16  warmodgenilia  q. rusTavis centrSi mdebare stiqiuri nagav-

sayrelis mimdebare teritoriis analizebis Sedegebi.

graf. 15. q. rusTavis niadagis nimuSebSi Zn-is Semcveloba.

graf. 16. q. rusTavis niadagis nimuSebSi Pb-is Semcveloba.
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q. rusTavis nimuSebis Sedegebma aCvenes, rom  tyviis koncentraciam mimdebare  

nagavsayrelis teritoriaze ramodenjerme (5.6-jer)  gadaaWarba zRvrulad das-

aSveb koncentracias (zdk), fonuri wertilis Sedegs ki 2-jer. TuTiis koncentra-

cia  miuaxlovda mis sdk-s mniSvnelobas (ix. graf. 13-14). erTi SexedviT, aseT SemTx-

vevaSi, rTulia  aCveno nagavsayrelis gavlena mimdebare teritoriis dabinZurebis 

procesSi, roca is mdebareobs pirdapir gzatkecilTan (anu gamoricxo transpor-

tis gavlena), Tumca meores mxriv fonuri wertili, romelic Cven aviReT nagav-

sayrelidan moSorebiT, magram mdebareobiT isev axlos gzatkecilidan, gviCvena 

tyviis ufro dabali koncentracia, vidre is aris nagavsayrelTan. albaT, Cveni 

daskvna ufro zusti da samarTliani iqneba, Tu vityviT, rom es aris is SemTxveva, 

rodesac garemos abinZurebs orive faqtori erTad aRebuli, anu transportic da 

nagavsayrelic. rac Seexeba TuTiis Semcvelobas, is ar aWarbebs mis sdk-s, Tumca 

metia fonuri wertilis monacemze.

 

cxrili 8.  q. rusTavisa da marneulis niadagebis mikrobiologiuri 

analizis Sedegebi.

№ nimuSis nimuSis 

dasaxelebadasaxeleba

E-coliE-coli, 
kwe/gr.kwe/gr.

sulfitmareducirebeli sulfitmareducirebeli 

klostridiebi, kwe/gr.klostridiebi, kwe/gr.
enterokoki, kwe/gr.enterokoki, kwe/gr.

1 marneuli 
(nagavsayreli) 0.00010.0001 0.1 0.01

2 marneuli (foni) 0.01 0.1 1.0

3 rusTavi ara 30 ara

4 rusTavi (foni) ara 22 ara

mikrobiologiuri analizis Sedegebis mixedviT, SegviZlia vTqvaT, rom mar-

neulis nagavsayrelis mimdebare teritoriaze aRiniSneba E-coli -iT dabinZureba 
(cxrili 8).
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kaxeTis regioni

kaxeTis regionSi saeqspedicio samuSaoebi ganxorcielda 2016 wlis dekembris 

TveSi. mocemul regionSi stiqiuri nagavsayreli aRmoCnda TelavTan axlos sof. Sa-

laurisa da sof. kisisxevis sazRvarze.  mimdebare teritoriidan aRebul da trans-

portirebul iqna niadagis nimuSebi, romlebSic Catarda rogorc qimiuri aseve 

mikrobiologiuri analizebi.  miRebuli Sedegebi warmodgenilia grafikebze 17-19 

da cxrilebSi 9-10.

cxrili 9. Telavis r-nis niadagis nimuSebSi zogierTi 

liTonis Semcvelobebi (mg/kg).

nimuSis nimuSis 

aRebis aRebis 

adgiliadgili

nimuSis nimuSis 

aRebis aRebis 

drodro

koor-koor-

dinatebidinatebi

simaRle simaRle 

zRvis zRvis 

donidan (m)donidan (m)

Pb Zn Cu Cd As Hg

Telavi 

(nagavsayreli)
20.12.2016 544320

4638733 541 34.5 203.3 160.5 <2.0 - -

Telavi

(foni)
20.12.2016 544384

4638711 540 28.5 198 128.7 <2.0 - -

PPPb, zdk 32

Zn, sdk 220

Cu, sdk 132 15

    graf. 17. Telavis r-nis niadagis nimuSebSi Zn-is Semcvelobebi.
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G graf. 18. Telavis r-nis niadagis nimuSebSi Pb-is Semcvelobebi.

Ggraf. 19.  Telavis r-nis niadagis nimuSebSi Cu-is Semcvelobebi.

rogorc vxedavT, am SemTxvevaSic, niadagis sinjSi tyviis koncentraciam  

gadaaWarba Tavis zdk-s da aseve fonuri sakvlevi wertilis analizis Sedegsac 

(34.5 mg/kg), spilenZis Semcvelobac mcired, magram mainc meti aRmoCnda rogorc 

fonur, aseve mis sdk-zec. Yyovelive es mianiSnebs imas, rom  nagavsayrelma um-

niSvnelod, magram mainc moaxdina mis mimdebare teritoriis ekologiur mdgo-

mareobaze gavlena (graf.18-19). xolo mikrobiologiuri analizis Sedegebi ki 

gviCvenebs, rom nagavsayreli mis mimdebare teritoriaze ar qmnis antisanitarul 

situacias (cxrili 10).

cxrili 10. Telavis r-nis niadagis nimuSebis mikrobiologiuri analizis Sedegebi.

# nimuSis dasaxelebanimuSis dasaxeleba
E-coli, E-coli, 

kwe/gr.kwe/gr.

sulfitmareducirebeli sulfitmareducirebeli 

klostridiebi, kwe/gr.klostridiebi, kwe/gr.
enterokoki, kwe/gr.enterokoki, kwe/gr.

1 Telavi 
(nagavsayreli) 2 8 8

2 Telavi

(foni) 2 6 5
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mcxeTa–mTianeTis regioni

mcxeTa-mTianeTis regionSi, sadac eqspediciaSi vimyofebodiT 2016 wlis noem-

bris TveSi, saanalizo nimuSebi aRebul iqna TianeTSi mdinare ioris  xidTan (bazris 

ukan)  da aseve fonuri sinji nagavsayrelidan 100 metris moSorebiT.  aRebul iqna 

rogorc niadagis, aseve  mdinare ioris wylis saanalizo nimuSebi, imdenad, ramdena-

dac stiqiuri nagavsayreli mdebareobs md. ioris siaxloveSi (ara napirTan). aRebul 

nimuSebSi Catarda hidroqimiuri, fizikur-qimiuri da mikrobiologiuri analizebi. 

miRebuli Sedgebi warmodgenilia  grafikebze 20-22 da cxrilebSi 11-15.

cxrili 11.  TianeTis niadagis nimuSebSi zogierTi liTonis 

Semcvelobebi  (mg/kg).

nimuSis aRebis nimuSis aRebis 

adgiliadgili

nimuSis nimuSis 

aRebis aRebis 

drodro

koor-koor-

dinatebidinatebi

simaRle simaRle 

zRvis zRvis 

donidan donidan 

(m)(m)

Pb Zn Cu Cd Hg

TianeTi 

(nagavsayreli)
08.11.2016 498239

4661551 1087 83.78 526.3 142 <2.0
-

TianeTi (foni) 08.11.2016 498269
4661671 1081 48 258 126 <2.0

-

Pb, zdk 32

Zn, sdk 220

Cu, sdk 132

graf. 20. TianeTis niadagis nimuSebSi Pb-is Semcveloba.
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graf. 21. TianeTis niadagis nimuSebSi Zn-is Semcveloba.

     Ggraf. 22.  TianeTis niadagis nimuSebSi Cu-is Semcveloba.

aRniSvnis Rirsia is, rom TianeTSi ganlagebuli stiqiuri nagavsayrelis mim-

debare teritoria dabinZurebuli aRmoCnda  rogorc tyviiT, Aaseve spilenZiT 

da TuTiiTac (ix. graf. 20-22), Tumca ar aRmoCnda masSi arc kadmiumi, arc vercx-

liswyali (cxrili 11).

rac Seexeba nagavsayrelis mimdebare teritoriis  sanitarul mdgomareobas, 

is damakmayofilebelia (cxrili 12). 
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cxrili 12. TianeTis niadagis nimuSebis mikrobiologiuri 

analizis Sedegebi.

№ nimuSis nimuSis 

dasaxelebadasaxeleba

E-coli, kwe/kwe/

gr.gr.

sulfitmareducirebeli sulfitmareducirebeli 

klostridiebi, kwe/gr.klostridiebi, kwe/gr.
enterokoki, kwe/gr.enterokoki, kwe/gr.

7 TianeTi 
(nagavsayreli) ara 4 ara

8 TianeTi

(foni) ara 3 ara

dabinZurebuli

rogorc zemoT avRniSneT mcxeTa-mTianeTis regionSi Catarda md. ioris hidro-

qimiuri, fizikur-qimiuri da mikrobiologiuri analizebi, miRebuli Sedegebi war-

modgenilia cxrilebSi 13-15.

cxrili 13.  md.ioris hidroqimiuri da mikrobiologiuri analizis Sedegebi 

(nagavsayrelis mimdebare teritoria).

№ parametrebiparametrebi erTeulebierTeulebi Ggazomvis Sedegebigazomvis Sedegebi

1 pH M 8,12

2 hidrokarbonati Mmg/l 200,2

3 nitrati mgN/l 1, 022

4 nitriti mgN/l 0, 132

5 amoniumi mgN/l 0.683

6 fosfati Mmg/l 0, 002

7 sulfati Mmg/l 32.8

8 totaluri koliformebi 1 l-Si 4255

9 eSerixia koli (E-coli) 1 l-Si 3450

           cxrili 14.  md. ioris hidroqimiuri da mikrobiologiuri 

analizis Sedegebi (foni).

№ parametrebiparametrebi erTeulebierTeulebi Ggazomvis Sedegebigazomvis Sedegebi

1 pH M 8, 08

2 hidrokarbonati Mmg/l 202.6

3 nitrati mgN/l 1, 015

4 nitriti mgN/l 0, 144

5 amoniumi mgN/l 0,428

6 fosfati Mmg/l 0, 002

7 sulfati Mmg/l 31, 5

8 totaluri koliformebi 1 l-Si 4887

9 eSerixia koli (E-coli) 1 l-Si 3500
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cxrili 15.  md.ioris fizikur-qimiuri maCveneblebi. 

nimuSis aRebis nimuSis aRebis 

adgiliadgili
pH eleqtrogamtaroba,eleqtrogamtaroba,

μS/cm marilianoba, %marilianoba, %

DO, mg/l mg/l 

(wyalSi (wyalSi 

gaxsnili gaxsnili 

Jangbadi)Jangbadi)

T,°C

TianeTi 

(nagavsayreli 

md. ioris 

maxloblad)

8.12 203 0.015 7.8 3.8

TianeTi (foni 

200metris 

moSorebiT)

8.08 215 0.015 8.2 3.2

hidroqimiuri analizis Sedegebi gviCvenebs, rom amoniumis ionis koncentra-

cia wyalSi ngavsayrelis maxloblad utoldeba 1.8 zdk-s (0.683 mg/l), xolo fonuri 

wertilis monacems aWarbebs mxolod 1,2-jer. anu, adgili aqvs mcire dabinZurebas. 

mikrobiologiuri analizis mixedviT  ki E-coli  aris normaze dabali (3450 erTeuli 1 

litr wyalSi, anu 5000 erTeli/l-ze naklebi). aseve, saanalizo sinjebSi ar aRmoCnda 

fekaluri streftokokebic.   md. ioris fizikur-qimiuri maCveneblebi ki migvaniS-

nebs imas, rom im dros, rodesac Cven viRebdiT wylis sinjebs mdinaridan, ar hqo-

nia masSi araviTar seriozul CaRvrebs adgili (cxrili  13-15).  
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imereTis regioni

imereTis regionSi eqspedicia ganxorcielda 2017 wlis ivnisis TveSi Semdeg 

raionul centrebSi: vani, xoni, samtredia, Terjola, baRdadi, WiaTura, saCxere, 

tyibuli, xaragauli da zestafoni.  saanalizo nimuSebi (niadagi) stiqiuri nagav-

sayrelebis mimdebare teritoriebidan aRebul iqna vanis r-nis sofel isriTsa da 

WiaTuris r-nis sofel usaxeloSi. aseve, Cveulebrisamebr, SerCeul iqna fonuri 

wertilebi TviToeuli nagavsayrelisaTvis. aRebul sinjebs CautardaT qimiuri da 

mikrobiologiuri analizebi. miRebuli Sedegebi warmodgenilia grafikebze 23-26  

da cxrilebSi 16-17.  

cxrili 16.  imereTis regionis niadagis nimuSebSi zogierTi mZime 

liTonebis Semcveloba (mg/kg).

nimuSis aRebis nimuSis aRebis 

adgiliadgili

nimuSis nimuSis 

aRebis aRebis 

drodro

koor-koor-

dinatebidinatebi

simaRle simaRle 

zRvis zRvis 

donidan donidan 

(m)(m)

Pb Zn Cu Cd Hg

WiaTuris r-ni, 

sof.usaxelo 

(nagavsayreli)
13.06.2016

367473

4673792
745 12.07 95.07 65.2 0.50

-

WiaTuris r-ni, 

sof.usaxelo 

(foni)
13.06.2016

367482

4673846 743 10.8 88.6 60.7 0.50
-

vanis r-ni, 

sof. isriTi 

(nagavsayreli)
12.06.2016

482651

4618354
41

7.03 179.22 42.2 1.51
-

vanis r-ni, sof. 

isriTi (foni) 12.06.2016

482658

4618372 40 8.05 182.0 38.8 0.62
-

Pb, zdk 32

Zn, sdk 220

Cu,  sdk 132
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 graf. 23.  WiaTurisa da vanis niadagis nimuSebSi Cd-is Semcveloba.

 graf. 24.  WiaTurisa da vanis niadagis nimuSebSi Zn-is Semcveloba.
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   Ggraf. 25.  WiaTurisa da vanis niadagis nimuSebSi Cu-is Semcveloba.

    Ggraf. 26. WiaTurisa da vanis niadagis nimuSebSi Pb-is Semcveloba .
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cxrili 17.  WiaTurisa da vanis niadagis nimuSebis mikrobiologiuri 

analizis Sedegebi.

№ nimuSis nimuSis 

dasaxelebadasaxeleba

E-coli, 
kwe/gr.kwe/gr.

sulfitmareducirebeli sulfitmareducirebeli 

klostridiebi, kwe/gr.klostridiebi, kwe/gr.
enterokoki, kwe/gr.enterokoki, kwe/gr.

1 WiaTura (sof.

usaxelo)
270 150 2.0

2 WiaTura (foni) 136 88 ara

3 vani (sof. 

isriTi)
10 50 ara

4 vani (foni) 6.6 48 ara

mikrobiologiuri da qimiuri analizis Sedegebma (iseve rogorc II fazis peri-

odSic) TvalnaTliv dagvanaxes, rom imereTis Cvens mier gamokvleul regionebi, anu 

Cvens mier SerCeuli stiqiuri nagavsayrelebis mimdebare teritoriebi, raime saSiS 

gavlenebs Tavis mxridan ekosistemebze jer-jerobiT ar axdenen.  
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samegrelo-zemo svaneTis regioni

rac Seexeba q. foTs (samegrelo-zemo svaneTis regioni), iq  saanalizo nimuSebi 

aRebul iqna 2017 wlis maisis TveSi  paliastomis tbisa da md. kaparWinas mimdebare 

teritoriaze (sakmaod axlos zRvis napirTan),  xolo 2017 wlis ivnisis TveSi saanal-

izo nimuSebi aviReT zemo svaneTSi  mestiis SesasvlelTan ganlagebul nagavsayre-

lis mimdebare teritoriidan. miRebuli Sedegebi warmodgenilia grafikebze 27-30 

da cxrilebSi 18-19.

cxrili 18. foTisa da mestiis niadagis nimuSebSi zogierTi mZime liTonis 

Semcvelobebi (mg/kg).

nimuSis aRebis nimuSis aRebis 

adgiliadgili

nimuSis nimuSis 

aRebis aRebis 

drodro

koor-koor-

dinatebidinatebi

simaRle simaRle 

zRvis zRvis 

donidandonidan 

(m)(m)

Pb Zn Cd As Hg

foTi 

(nagavsayreli)
31.05.2016 483947

4592882 1.2 42.3 180.6 <2.0 - -

foTi

(foni)
31.05.2016 723792

4663261 1.1 33.8 136.0 <2.0 - -

Mmestia

(nagavsayreli)
03.06.2016 312801

4767864 1431 18.5 178.0 <2.0 - -

Mmestia

(foni)
03.06.2016 312789

4767889 1437 15.6 142.0 <2.0 - -

Pb, zdk 32

Zn, sdk 220

Cd, sdk 2.0

graf. 27. foTis niadagis nimuSebSi Zn-is Semcveloba.
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graf. 28.  foTis niadagis nimuSebSi Pb-is Semcveloba.

miRebuli monacemebis safuZvelze SegviZlia vTqvaT, rom q.foTis midamoebSi 

arsebuli  nagavsayrelis mimdebare teritoriidan aRebuli niadagis nimuSebSi, ro-

melic mdebareobs paliastomis tbisa da md. kaparWinas Soris da amavdroulad emi-

jneba zRvis sanapiros, aRmoCnda tyviis momatebuli Semcveloba, kerZod 1.3 zdk, 

misma koncentraciam aseve gadaaWarba fonuri wertilis mniSvnelobasac (graf. 28). 

graf. 29.  mestiis niadagis nimuSebSi Zn-is Semcveloba.
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graf. 30.  mestiis niadagis nimuSebSi Pb-is Semcveloba.

mestiis nagavsayrelis mimdebare teritoriis niadagis nimuSebi ki ar aRmoCnda 

Cvens mier Seswavlili mZime metalebiT dabinZurebuli (graf. 29-30), Tumca mikrobi-

ologiuri analizi gviCvenebs, rom misi teritoria ukve antisanitarul mdgomareo-

baSia. aseve unda aRiniSnos is faqtic, rom igi ganlagebulia pirdapir qalaqis Ses-

asvlelTan da, albaT, xvdeba turistebs TvalTaxedvis obieqtad (cxrili 19).

cxrili 19.  foTisa da mestiis niadagebis nimuSebis mikrobiologiuri 

analizis Sedegebi.

№ nimuSis nimuSis 

dasaxelebadasaxeleba

E-coli, 
kwe/gr.kwe/gr.

sulfitmareducirebeli sulfitmareducirebeli 

klostridiebi, kwe/gr.klostridiebi, kwe/gr.
enterokoki, kwe/gr.enterokoki, kwe/gr.

1 foTi 

(nagavsayreli)
270 150 2.0

2 foTi

(foni)
136 88 ara

3 mestia 

(nagavsayreli)
10 50 ara

4 Mmestia

(foni)
6.6 48 ara
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bolos SeiZleba iTqvas, rom rogorc meore, aseve mesame fazis Sedegebma mkve-

Trad gviCvenes, rom ZiriTadad saqarTveloSi  stiqiuri  nagavsayrelebis mimde-

bare teritoriebi dabinZurebuli arian tyviiT, spilenZiT da TuTiiT. mxolod 

2 SemTxvevaSi aRmoCnda saanalizo nimuSi (niadagi) dabinZurebuli kadmiumiT (II 
fazis Sedegebi), xolo ekosistemebis (niadagi, wyali) dabinZureba vercxliswyliT 

jerjerobiT ar dafiqsirebula. rac Seexeba stiqiuri nagavsayrelebis mimdebare 

teritoriebis sanitarul-higienur mdgomareobas, rogorc mikrobiologiurma an-

alizebma aCvenes, xSirad arasaxarbielo mdgomareobas aqvs xolme adgili (gan-

sakuTrebiT es mdgomareoba migvaniSnes II  fazis kvlevebma), Tumca, am kuTxiT, III  

fazis  Sedegebma aCvenes, rom situacia dResdReobiT mcired gaumjobesebulia. 

aseve, xSirad fiqsirdeba stiqiuri nagavsayrelebis gavlena mdinareebis ekolo-

giur mdgomareobaze (Tu isini mdebareoben mdinaris piras), rac gamoxatulebas 

poulobs imaSi, rom wylis SemcvelobaSi mkveTrad  izrdeba xolme  amoniumis io-

nis koncentraciebi da aseve iseTi baqteriebis Semcvelobebi rogorebicaa E-coli 
da fekaluri streftokokebi. Yyovelive es, rasakvirvelia, emuqreba regionebSi 

macxovrebel mosaxleobis jamrTelobas, imdenad, ramdenadac komponentebi, rom-

lebic gamoiyofian nagavsayrelis arsebobis SemTxvevaSi garemoSi, isini xasiaT-

debian  sakmaod maRali kancerogenuli maxasiaTeblebiT.  

daskvna
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saqarTveloSi  stiqiuri nagavsayrelebis 

sargeblis Sefaseba

mogexsenebaT, rom saqarTvelo aris qveyana, sadac xSirad  gamouyenebeli rCe-

ba sakvebi produqtebi da, Sesabamisad, isini iyrebian da aRmoCndebian xolme nagav-

sayrelebis teritoriebze. zogierTi adgilobrivi  kvleva (vizualuri gadarCevis 

principis mixedviT) da narCenebis fraqciuli identifikaciis zogierTi Sedegebic 

gviCvenebs, rom dResdReobiT saqarTveloSi sayofacxovrebo narCenebSi wamyvani 

adgili uWiravs svel, organul, anu e.w. sakveb narCenebs. 

xSirad, saerTaSoriso kvlevebis monacemebic zogierTi naklebad ganviTarebu-

li qveynebis magaliTze mianiSnebs igives, magaliTad, sur. 11 - ze warmodgenilia 

rogori damokidebulebaa narCenebis fraqciul Semadgenlobasa da qveynebis ganvi-

Tarebis doneebs Soris. TvalnaTliv ikveTeba Semdegi tipis korelaciebi – nakle-

bad ganviTarebul qveynebSi narCenebis SemadgenlobaSi wamyvani aris organika, anu 

sakvebi narCenebi xolo ganviTarebul qveynebSi –ki qaRaldi-muyaos wilia mTavari 

Semadgeneli nawili.

sur. 11. 

damokidebuleba qveynis ganviTarebis xarisxsa da sayofacxovrebo 

narCenebis fraqciul Semadgenlobas Soris.
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albaT ar unda bevri mtkiceba imas, rom sakvebi narCenebi niadagSi moxvedrisas 

amdidrebs mis Semadgenlobas iseTi mcenareebisaTvis saWiro da sasargeblo kom-

ponentebiT, rogorebicaa azoti, fosfori, organuli naxSirbadi, kaliumi da sxva. 

yovelive es, rasakvirvelia, TavisTavad maRla wevs niadagis xarisxs da mis nayofi-

erebas. amitomac, zogierT wamyvan qveynebSi (iq sadac adgili aqvs separacias da ar-

sebobs saxifaTo narCenebis nagavsayrelebi), bolo wlebSi, warmatebiT daiwyo naga-

vsayrelebis niadagebis damuSaveba garkveuli teqnologiebis daxmarebiT da, Sesa-

bamisad, maTi gamoyeneba sxva romelime obieqtebisaTvis, rogorc sasuqis saSuale-

ba. Cveni qveynis pirobebSi yovelive amis ganxorcieleba jer SeuZlebelia (stiqiur 

nagavsayrelebze saxifaTo narCenebis arsebobis gamo). Tumca, CvenTvis saintereso 

gaxda  eqsperimentaluri gziT gveCvenebina, Tu ramdenad gamdidrebulia saqarT-

veloSi stiqiuri nagavsayrelebis niadagebi zemoT CamoTvlili komponentebiT, 

romelTa  saSualebiTac SemdgomSi gavcemdiT pasuxs kiTxvas -  dominirebs Tu ara  

organuli, anu sakvebi fraqciebi Cveni qveynis  nagavsayrelebis SemadgenlobaSi. 

amisaTvis qvemo qarTlisa da raWis regionis saanalizo nimuSebSi gansazRvrul iqna 

jamuri azotis, jamuri fosforis, oganuli naxSirbadisa da kaliumis Semcvelobe-

bi. miRebuli Sedegebi warmodgenilia grafikebze 31-36.     
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graf. 31. 

azotis saSualo da jamuri koncentraciebi raWis regionis stiqiuri 

nagavsayrelebis niadagis nimuSebSi,
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graf. 32.  

fosforis saSualo da jamuri koncentraciebi raWis regionis stiqiuri 

nagavsayrelebis niadagis  nimuSebSi.

0

0.05

0.1

0.15

ლლენტეხი ფფონი ოონი

P , %

P ჯჯამური, %

P სსაშუალო, %

0

0.2

0.4

0.6

0.8

1

1.2

ლლენტეხი ფფონი ოონი

K,%

K, ჯჯამური, %

K, სსაშუალო,  %

graf. 33.  

kaliumis saSualo da jamuri koncentraciebi raWis regionis       

stiqiuri nagavsayrelebis niadagis nimuSebSi.
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graf. 34.  

org. naxSirbadis saSualo da jamuri koncentraciebi raWis   regionis 

stiqiuri nagavsayrelebis niadagis  nimuSebSi.

graf. 35.  

org. naxSirbadis saSualo da jamuri koncentraciebi marneulis  stiqiuri 

nagavsayrelis niadagis saanalizo nimuSebSi.
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graf. 36.  

azotis saSualo da jamuri koncentraciebi marneulis stiqiuri 

nagavsayrelis niadagis saanalizo nimuSebSi.
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TiToeuli komponentis saSualo Semcvelobebi niadagSi, romelic damaxasiTebe-

lia saqarTvelosaTvis (mopovebuli literaturidan) grafikebze aRniSnulia sta-

filosfrad da, pirobiTad, maT davarqviT foni anu saSualo maCvenebeli, xolo cis-

frad moniSnulia is realuri Sedegebi, romlebic aRebulia nagavsayrelebis teri-

toriidan. rogorc vxedavT umetes SemTxvevebSi saqarTveloSi arsebuli stiqiuri 

nagavsayrelebis niadagebi aSkarad Seicavs mocemuli komponentebis met koncen-

traciebs vidre maTi fonuri nawili (anu  literaturidan aRebuli koncentracie-

bi). Sedegad, SegviZlia vTqvaT, rom arasaxifaTo narCenebi, saqarTveloSi arsebu-

li stiqiuri nagavsayrelebis didi nawili analizis Sedegebis mixedviT SeiZleba 

gamoyenebul iqnes, rogorc sasuqi romelime iseTi obieqtebisaTvis, romlebic amas 

saWiroeben. ase, rom momavalSi Tanamedrove teqnologiebis gamoyenebiT, Tu masze 

mcire albaToba iqneba imisa, rom moxvdes saxifaTo narCenebi, saqarTveloSi arse-

buli nagavsayrelebisa da misi mimdebare teritoriebis niadagebi SeiZleba vaqcioT 

metad saWiro nedleulad.       

stiqiuri nagavsayrelebi  da kancerogenuli komponentebi

sxvadsxva qveynebis mier miRebulia 30-mde saSiSi damabinZurebeli ingre-

dientis nusxa, romlebic, SesaZlebelia, aRmocendnen nagavsayrelebis terito-

riebidan, romelTagan, rogorc kancerogenulebi, dasaxeldnen zogierTi Cvens kv-

levebSi Seswavlili elementebic - Gd, As, Hg , E-coli, fekaluri streftokokebi da 

sxva. miTumetes, rom rogorc Cvenma mravalwlianma  kvlevebma dagvanaxa, isini arc 

Tu ise iSviaTad aWarbeben TavianT zRvrulad dasaSveb koncentraciebs ekosiste-

mebSi.  aqedan gamomdinare, SeiZleba iTqvas, rom ar iqneba zedmeti ganvixiloT zo-

gierTi maTganis toqsikurobis xarisxi da Sesabamisad SevafasoT, maTi  gavlena mo-

saxleobis jamrTelobaze.  



44

zogierTi mZime liTonis toksikuroba

tyvia

tyviis  sxvadsxva naerTebis toksikurobis xarisxi pirdapir kavSirSia imasTan, 

Tu ramdenad xsnadia esa Tu is naerTi organizmSi arsebul sxvadsxva fraqciebSi. sa-

magierod, misi wyalSi uxsnadi formebi, kargad ixsneba kuW-nawlavSi arsebul wvenSi, 

(albaT, mJava garemos arsebobis gamo). aqve unda movixsenioT is faqtic, rom tyviis 

naklebad toksikuri forma aris misi naerTebi gogirdTan. 

tyviis organuli naerTebi miekuTvneba pirveli saSiSroebis klass. gansakuTre-

biT saSiSia, aseve, misi oqsidebi (JangbadnaerTebi) da tyviaSemcveli mtveri, rom-

lebic advilad xvdebian adamianebis organizmSi sasunTqi organoebis gavliT, gad-

anawildebian ZiriTadad filtvebSi, xolo maTi umetesoba (90%-ze meti) sisxlSi 

uerTdeba eritrocitebs da, Sesabamisad, mniSvnelovnad arRvevs (cvlis) sisxlis 

formulas.

tyviiT mowamvlis pirveladi simptomebia:  daRlilobis gancda, uZiloba, Tavis 

tkivili, tkivilebi muclis areSi da sxva.  intensiuri da xangrZlivi (mag., ramoden-

ime weli) tyviiT mowamvlisas, adamianis organizmSi viTardeba e.w. “tyviis paraliCi” 

– yvelaze aqtiuri kunTebisa da radialuri nervis funqciebis daqveiTeba, romelic 

SeiZleba gadavides TandaTanobiT encelopatiaSic. xolo adamianebis tyviiT mwvave 

mowamvlisas momentalurad iwyeba sisxlZarRvebis Seviwroeba da maRla iwevs arte-

rialuri wneva, Semdgom ki ikveTeba  nerviuli sistemis dazianeba.

150 mkg, es aris tyviis is raodenoba, romelic yoveldRiurad SeiZleba miiRos 

zrdasrulma adamianma. bavSvis doza (romlis organizmic jer ar aris dabinZurebu-

li tyviiT) ki aris misi sxeulis masis 5 mkg/kg.

organizmSi moxvedrisas daaxloebiT misi 5-10% xvdeba muclis areSi da momenta-

lurad is iwyebs gadasvlas sisxlis struqturaSi. misi 80-90% xvdeba Zvlebis Semad-

genlobaSi, ris Sedegadac saWiro xdeba elementebis gamowvlilva Zvlebidan, xolo 

danarCeni raodenoba rCeba organizmis rbil nawilSi. 

cxril 20-Si warmodgenilia tyviis zRvrulad dasaSvebi koncentraciebi (zdk) 

ekosistemebSi da zogierT im produqtebSi, romelsac adamianebi xSirad xmaroben 

yofiT situaciaSi.

cxrili 20.  tyviis zRvrulad dasaSvebi koncentraciebi  ekosistemebSi da 

zogierT produqtebSi

Ddasaxlebuli punqtebis dasaxlebuli punqtebis 

teritoriis atmosferul haerSiteritoriis atmosferul haerSi 

Pb-isis zRvrulad dasaSvebi zRvrulad dasaSvebi 

koncentracia (zdk), saSualo koncentracia (zdk), saSualo 

dRiuri dozadRiuri doza

Pb-is zRvrulad dasaSvebi is zRvrulad dasaSvebi 

koncentraciebi produqtebSi, mg/kgkoncentraciebi produqtebSi, mg/kg

tyvia da misi naerTebi, mg/m3 0.0003 marcvleuli 0.5

tyviis sulfide, mg/m3 0.0017 puri 0.3

niadagi, mg/kg 32 Saqari 1.0

zedapirul wyalSi, mg/l 0.1 xorci 0.5

Sasmel wyalSi, mg/l 0.03 Cai 10
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kadmiumi

adamianis organizmSi kadmiumis umetesi raodenoba  xvdeba sasunTqi organoe-

bis gavliT Tambaqos gamonabolqvis SesunTqvisas, an kadmiumSemcveli mtveris Ses-

unTqviT. ZiriTadad, is koncentrirdeba TirkmelSi, sadac Sedis zogierT cilebTan 

reaqciaSi, da aqtiur monawileobas iRebs axali dabalmolekuluri (metaplotionei-

ni) cilis sinTezis procesSi. aseve, kadmiumi advilad Sedis oganizmSi arsebuli Zv-

lebis SemadgenlobaSi da ikavebs organizmisTvis aucilebeli elementis, kalcium-

is, adgils. misi gamotana organizmidan ki sakmaod Znel process warmoadgens. 

sakmaod mravali kvlevebia Catarebuli kadmiumis negatiuri gavlenebis gamosav-

lenad  cxovelebTan kavSirSi, ris Sedegadac mravali medikos-mkvlevari mivida im 

daskvnamde, rom kadmiumi cocxali organizmisaTvis aris kancerogenuli ingredien-

ti da miekuTvneba maRali saSiSroebis klasis komponents. 

proeqtebiT, romlebiTac ikvlevdnen kadmiumTan mudmiv kontaqtSi myof  muSa ada-

mianebis jarmTelobis mdgomareobas, dadgenil iqna, rom maTi umetesoba daavadebuli 

arian filtvebis kiboTi, xolo garkveuli nawili  ki  prostatis kiboTi. 

kadmiumiT mowamvlisas adamianebs ewyebaT kunTebis Zlieri tkivilebi, advilad 

utydebaT Zvlebi (kalciumis naklebobis gamo), aseve, xSirad ikveTeba -  filtvebis, 

Tirkmelebisa da RviZlis funqciebis moSla. organizmSi moxvedrisas misi 30-60% 

ileqeba TirkmelebSi, 20-25% RviZlSi, xolo danarCeni misi raodenoba nawildeba 

ZvlebSi. yuradsaRebia is faqti, rom kadmiumis organizmidan gamosvlis naxevarpe-

riodia – 10-35 weli.

gansakuTrebiT saSiSia, rodesac organizmi iwamleba airadi kadmiumiT, radgan 

am dros momentalurad iwyeba filtvebis SeSupeba, gulis reva, kuWis aSliloba da 

sxva. am dros aris dafiqsirebuli adamianebis gardacvalebisSemTxvevebic .

 kadmiumi Sedis mravali batareebis, saRebavebisa, aseve, sxvadsxva produqtebis 

SemadgenlobaSi (sxvadsxva bostneuli, marcvleuli da sxva). 

spilenZi

organizmSi spilanZi xvdeba ZiriTadad bostneulisa da xilis saSualebiT, is 

aseve mravladaa da, Sesabamisad, xSirad gvxvdeba zRvis produqtebSic. es elementi 

organizmSi moxvedrisas aRwevs TiTqmis yvela ujredamde da yvela ZiriTad orga-

noebamde (RviZli, Tirkmelebi, Tavis tvini), Tumca spilenZis metabolizmis pro-

cesebSi erT-erT mniSvnelovan rols TamaSobs RviZli.  toqsikur dozad spilenZisa 

admianisaTvis iTvleba 250 mg da mis zemoT raodenoba.

ZiriTadi mowamvlis niSnebi, romelic SeiZleba miviRoT spilenZis zedmeti 

doziT moxvedrisas organizmSi, esenia: 

1) nervuli sistemis funqcionaluri aSliloba (depresia);

2) maRali temperatura oflianoba (airad mdgomareobaSi moxvedris 

SemTxveva); 

3) kuWis aSliloba, Tavis tkivili, tkivili kunTis areSi (spilenZis mtver-

isa an misi oksidebis moxvedrisas);

4) Tirkmelebisa da RviZlis funqciis darRveva; 

5) aTeroskleroziT daavadebis riskis maRali albaToba;

6) siyviTle gemolizis Sedegad;

7) taqikardia, wnevis mkveTri dacema;

8) anemia da sxva.
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  spilenZis sulfati (orvalentiani spilenZis ioni, Cu2+) aris gansakuTrebu-

lad gamoyenebadi nivTiereba soflis meurneobaSi. mas iyeneben, rogorc antisepti-

kur saSualebas, rogorc sokovani daavadebebis winaaRmdeg sabrZolvelad.  aseve, 

is farTod gamoiyeneba rogorc sasuqi zogierTi sasoflo-sameurneo saqmeSi. yov-

el SemTxvevaSi unda iTqvas, rom mas xSirad iyeneben saqarTveloSi vazis Sesawam-

vlad, sxvadsxva tipis mwerebis mosaSoreblad. misi sasikvdilo doza adamianisaT-

vis utoldeba 8-30 grams, xolo 0.5 grami odenobis miRebisas ukve Cndeba mowamvlis 

simptomebi.

TuTia

imdenad, ramdenadac TuTiis xsnadi formebi organizmSi moxvedrisas  leqaven 

cilebs, isini aRizianeben kans da nebismier lorwovan garss.   Sedegad, SeiZleba, 

mivideT egreT wodebul “metalur cxelebamdec”. “metaluri cxeleba” gulisxmobs  

metalis gemos SegrZnebas piris RruSi, daRlilobas, gulis revis SegrZnebas, kuWis 

aSlilobas, asTmuri simptomebis gaZlierebas da sxva. aseve, SesaZlebelia, maRali 

sicxeebi, SemdgomSi misi mkveTri dacemiT, ramac SeiZleba gamoiwvios Zlieri of-

lianoba. 

TuTiis oqsidi naklebad toksikuria, Tumca imdenad, ramdenadac is, organizm-

Si moxvedrisas swrafad aRwevs sasunTqi organoebis saSualebiT  ujredSi arsebul 

cilebTan kontaqts, iwvevs maT TandaTanobiT destruqcias, rac poulobs gamoxat-

ulebas organizmis imunitetis mkveTr SemcirebaSi.

organizmis TuTiiT mowamvlis SemTxvevaSi, is ZiriTadad koncentrirdeba Rvi-

Zlsa da kuWqveSa jirkvalSi.

vercxliswyali
  

vercxliswyali, zemoTCamoTvlili ingredientebidan yvelaze saSiSi da arasa-

siamovno komponentia. gansakuTrebiT saSiSia misi airad  mdgomareobaSi moxvedra 

adamianis organizmSi, radgan is Sedis reaqciaSi sisxlis nebismier cilebTan da, Se-

degad, aRwevs nebismieri ujredis teritoriaze. samwuxarod, vercxliswyali Tavs 

iyris organizmis iseT ZiriTad organoebSi, rogorebicaa – Tavis tvini, filtvebi, 

RviZli da Tirkmelebi. is iwvevs pirvel rigSi nervuli sistemis dazianebas, Zlieri 

mowamvlis SemTxvevaSi ki – sisxldenas sxvadsxva organoebidan (ix. sur. 12).

vercxliswyliT mowamvlisas mosalodnelia Semdegi simptomebi:

smenis mkveTri daqveiTeba;
mxedvelobis daqveiTeba;
metyvelebis Sesusteba;
sxeulis araswori moZraobebi;
centraluri nervuli sistemis moSla;
fsiqologiuri aSliloba;
gardacvaleba.
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kidev ufro saSiSia misi organuli formebi, magaliTad, meTil, eTil, dimeTil 

da dieTil vercxliswyali (romlebic bevrad ufro toksikurebi arian, vidre 

misi elementaluri forma), radganac es formebi gansakuTrebulad kargad ix-

snebian adamianur cximebSi, (gansakuTrebiT ki TevzSi arsebul cximebSi) rac sa-

Sualebas aZlevs maT advilad SemoiWran adamianebis organizmSi ujredis do-

neze. meTilvercxliswyliT mowamvlis faqtebi msoflioSi araerTia, Tumca maT 

Soris yvelaze gaxmaurebuli SemTxvevaa minamataSi momxdari tragedia iaponiis 

teritoriaze. Sedegad, (1956 w.) daiRupa 3000-ze meti adamiani da daavadda bevrad 

meti mosaxle (ix. suraTi 12).

gansakuTrebiT saSiSia zRvis produqtebis miReba, im SemTxvevaSi, Tu is 

dabinZurebulia vercxliswyliT. Tevzis cximSi is Zalian kargad ixsneba, amito-

mac, xSirad vercxliswyali grovdeba sxvadasxva tipis TevzebSi da xSirad maTi 

moxmareba, rogorc produqti, xdeba sakmaod saSiSi. gansakuTrebiT okeanisa da 

zRvis Tevzebi binZurdebian am elementiT da zogierT qveyanaSi (magaliTad, saqa-

rTveloSi) samwuxarod, ar mowmdeba maTi vargisianoba am kuTxiT. iaponiaSi momx-

dari tragedia swored mowamluli Tevzebidan modis. literaturidan cnobilia, 

Tu romeli jiSis Tevzia metad an naklebad saSiSi. aqedan gamomdinare qvemoT 

gTavazobT zogierTi Tevzis saxeobis CamonaTvals maTi saSiSroebis Sesabamisad.

sur. 12. iaponiis zRvaSi vercxliswyliT daRupuli Tevzebi
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romeli zRvis produqtebi iTviseben Hg-s metad da romeli ara: 

yvelaze Zlier dabinZurebuli:yvelaze Zlier dabinZurebuli:

cisferi Tinusi; 

samefo skumbria;

zRvis qorWila;

marlini.

 Zlier dabinZurebuliZlier dabinZurebuli

cisferi Tevzi;

zvigeni;

didTvala Tinusi;

zuTxi.

 naklebad dabinZurebulinaklebad dabinZurebuli

oraguli;

virTevza;

krabebi;

krivetebi.

№ komponentikomponenti Pproduqtis saxeobaproduqtis saxeoba sxvadasxvasxvadasxva

1 Cu

ispanaxi, wiwibura, 

kartofili, marcvleuli, 

xaxvi, stafilo, pomidori, 

kombosto, lobio, niori, 

Txili.

kondensatorebi, batareebi, sxvadasxva 

saojaxo nivTebi, eleqtroteqnikis 

sagnebi.

2 Zn

Txili, nigozi, Zroxis 

xorcis konservi, 

mzesumzira, simindi, 

feradi kombosto, muxudo.

Kkosmetikuri saSualebebi, sxvadasxva 

tipis malamoebi, samkurnalo 

saSualebebi (wamlebi)

3 Pb
B

brinji, lobio, muxudo, 

Svria.

Bbatareebi, saRebavebi, akumulatorebi, 

keramikuli nakeTobebi, kosmetikuri 

saSualebebi.

4 Cd Bbostneuli, marcvleuli, 

kartofili.

saburavebi, saRebavebi, TuTuni, sigaretis 

gamonabolqvi.

cxrili 21.  Nnagavsayrelebze zogierTi kancerogenuli komponentebis 

moxvedris ZiriTadi gzebi
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unda aRiniSnos is faqti, rom Cvens qveyanaSi jer kidev didi raodenobiT 

Semodis vercxliswyliani Termometrebi, vercxliswyliani naTurebi, batareebi 

da sxva,  romlebic swrafad gamodian wyobidan. es yvelaferi Tavs iyris naga-

vsayrelebze sxva saxifaTo narCenebTan erTad,  rac arafer kargs ar moutans 

saqarTveloSi mcxovreb mosaxleobas jamrTelobis mxriv. Aamitomac, Cveni qveyana 

droulad emzadeba minamatas konvenciis ratificirebis procesisaTvis, radgan 

am konvenciasTan SeerTebis Semdgom aikrZaleba bevri iseTi produqtis Tu ma-

salis Semotana saqarTveloSi, romlebic Seicaven vercxliswyals da, Sesabamisad, 

qveyanaSi mkveTrad Semcirdeba imis albaToba, rom moxdes vercxliswyliT mowam-

vlis raime maStaburi incidenti.

 da bolos, sainteresoa, saidan da ra gzebiT SeiZleba zemoT CamoTvlili 

komponentebi moxvdnen nagavsayrelebze (ix. cxrili 21).   

yuradsaRebia is faqti, rom produqtebi Tu sagnebi, romlebic CamoTvlilia cx-

ril 21-Si, didi raodenobiT moixmareba Cvens qveyanaSi mosaxlebis mier. amasTanave, 

unda iTqvas isic, rom zemoT CamoTvlili produqtebi Tu sagnebi saqarTveloSi  Se-

modis sxvadasxva ucxo qveynebidanac. ase, rom CvenTan am mxriv  mravalferovnebaa. 

aseve, SeuZlebelia ar aRiniSnos isic, rom yovelive amas Cven vawydebiT stiqiur 

nagavsayrelebze da sworedac maTSi Semavali komponentebiT xdeba mimdebare teri-

toriebis dabinZureba. 

  amisaTvis saWiroa stiqiuri nagavsayrelebis raodenobis Semcireba qveyanaSi, 

Sesabamisad adgilobrivi TviTmarTvelobebis meti aqtiuroba da maT mier servisis 

miwodeba iq, im regionebSi, sadac es pirvel rigSi aucilebelia.    
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