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saxelmZRvaneloSi s r u l a d  da Tanamedrove samecniero 

donezea g a n - x i l ul i  sawarmoo s a n it ar i is a  da Sromis 

higienis a q t u a l u r i  sakiTxebi . mo-cemulia higi e nuri 

daxasiaTeba Z i r i T a d i  mavne da s a S iS i  sawarmoo faqto-

rebisa ,  ro ml e b i c  gvxvdeba ekonomikis sxvadasxva d arg i s  

sawarmoebSi. g a n x i - l ul i a  adamianis organizmze am 

f a q tor e b i s  b i o l o g i u r i  zemoqmedeba da p r o f i l a q t i k u r i

 RonisZiebebi, ro m elTa  warmatebiT

 gatareba uzru n v el - y of s  nebismier 

sawarmoSi Sromis u s a f rT x o  da j a n m rT el  pirobebs . 

saxelmZRvaneloSi g a n x i l u l i  masala saSualebas 

miscems sxvadasxva d arg i s  warmoebis muSakebs aRiqvan

 sawarmoo pirobebi da saTanado p r o f i l a q t i k u r i  

RonisZiebebis gatarebiT ,  higienisa da s a n i t a r i i s  moTxov-

nebis d ac v iT Segnebulad da g a azr e bulad aaridon Tavi 

mavne da s a S i S i  sawarmoo f a q t orT a  zemoqmedebas. 

saxelmZRvanelo ga nkuTvnilia s a q a rT v elos  te q n i kuri 

u n i v e r s i t et i s  `sagangebo s itu ac i e b i s  marTvisa da 

t e q n olo g i u r i  procesebis usafrTxo - e bis ~  s p e c i alo b i s  

magistrantebisTvis da doqtorantebisaTvis .  

saxelmZRvanelo d i d  daxmarebas gauwevs

 warmoebaSi dasaqmebul inJiner -

te q nikur p erson als ,  Sromis dacvisa da p r o f e s i u l i  

u s afrTxo e b i s  sakiTxebze pasuxismgebel pirebs , a x a l i  

t e q n olo g i u r i  proces ebis Seqmnaze momuSave mecnier muSakebs, 

te q nikur inspe qtorebs . 
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yvela ufleba daculia. am wignis arc erTi nawili (iqneba es teqsti , foto, 
ilustraci a  Tu sxva) aranairi formiT da saSualebiT (iqneba es ele qtronuli 
Tu meqanikuri), ar SeiZleba gamoyenebul iqnas gamomcemlis w erilobiTi nebarTvis 
gareSe. 
 
saavtoro uflebebis darRveva isjeba kanoniT.



 
 
 

S e sa v ali 

sawarmoo s a n i t ar i a  da Sro m i s  higiena 
 
 

sawarmoo sa n itari a  da Sromis higiena

 kompleq suri mecnierebaa, r o m e l i c  S e i s w a vl i s  

Sromis processa  da sawarmoo garemos da maT zemoqmedebas adamianis 

organizmze , r i s  s a fu Z v elz e c  SeimuSavebs s a n i t a r i ul - h i g i e n ur  

da s a m k ur n alo - p rof il a q t i k u r  RonisZiebebs. 

sawarmoo s a n it ar i i s a  da Sromis higie nis Z i r i T a d i  amocanaa 

warmoebaSi i s e T i  RonisZiebebis danergva, r o ml e b i c

 uzru n v el yof e n  Sromis maqsimalur 

mwarmoeblobas da gamoricxaven momuSaveTa ja n mrTelobaz e  Sromis 

pirobebis mavne zemoqmedebas. 

Sromis higie nis amocanaa: h i g i e nuri normativebis SemuSaveba; 

mavne sawarmoo f a q tor e b i s  z R v r u l i  dasaSvebi doneebis dadgena; 

Sro m iT i  saqmianobis pirobebis kl a s i f i c i r e b a ;  Sro m iT i

 procese bis simZimis Sefaseba; Sromisa da dasvenebis 

r a c i o n al u r a d  organizeba ; Sro m iT i  saqmianobis f s i q o -

f i z i o l o g i u r i  aspeqtebis Seswavla da a.S. am amocanebis

 gadasawyvetad gamoiyeneba k vle v i s  sxvadasxva meTodi: 

f i z i k u r i ,  qimiuri ,  f i z i o l o g i u r i ,  kl i n i k u r - s t a t i s t i k u r i ,  

s a n i t a r i ul - s t a t i s t i k u r i ,  e q s p erim e ntuli da sxv. 
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Ta v i  p i r v e l i  
 

1.1. sawarmoo s a n it ar i i s a  da Sromis higienis Z i r i T a d i  
cnebebi 

 
 

Sroma a r i s  adamianis for m ir e b i s  da sazogadoebriv i 

ganviTarebis s afu Z v eli .  Sroma a u c il e b e l i a

 orga nizmSi b i o l o g i u r i  procese bis n o r m alur i  

mimdinareobisaTvis da s o c i a l u r i  f u n q c i i s  

S e s a s rul e blad .  Tumca, mT el r i g  SemTxvevebSi SemCneulia misi 

u a r y o f i T i  gavlenac , r o m e l i c  ara marto amcirebs da

 x arisxobri v ad       auaresebs Sro m iTi       saqmianobis      

Sedegebs,      aramed iwvevs j a n mrT elo b i s  gauaresebas da 

p r o f e s i u l  daavadebebs. es ki metyvelebs sawarmoSi p r o f e s i u l i  

mavneobis arsebobaze. 

sawarmoo ( p r o f e s i ul i )  mavneoba i s e T i  sawarmoo f a q tor i a ,  

r o m el i c  iwvevs Sromisunarianobis Semcirebas, mwvave da 

q r o n i k ul  mowamvlebs da daavadebebs, s a e rTo avadobaTa gazrdas ,  

an r o m l i s  moqmedebas Sei Zleba  momavalSi mohyves u a r y o f i T i  

Sedegi (mag. STamomavlobiTi s t r u q t u r i s  c vl il e b a ) .  

g a n v i x iloT  adamianis Srom iT saqmianobasTan d a k a vS ir e buli 
cnebebi. 

 

samuSao a d g il a d  iT vl e b a  momuSaveTa mudmivi an p e r i o d u l i  

yof n i s  a d g i l i  r o m e l i c  saWiroa sawarmoo procese bis Catarebisa 

da maTze dakvirvebisaTvis. 

s a S i S i  sawarmoo f a q t o r i  anu travmasaSiSi f a q t o r i  iwvevs 

momuSavis travmas, misi j a n m rT elo b i s  u ecar mkveTr gauaresebas an 

s i k v d il s .  

mavne sawarmoo f a q t o r i  g ar k v e ul pirobebSi iwvevs momuSavis 

daavadebas an misi Sromisunarianobis daqveiTebas, x a n gr Zl i v i

 moqmedeba ki _ p r o f e s i u l  daavadebas. 

sawarmoo saSiSroeba ewodeba momuSaveze s a S i S i  da mavne

 sawarmoo f a q tor e b i s  zemoqmedebis Sesa Zleblobas .  

Sromis pirobebi sawarmoo f a q t o rT a  erToblio b a a ,  r o m l i s  

i n t e g r a l u r i  maCvenebelia momuSaveTa j a n mrT elo b i s

 mdgomareoba. sawarmoo f a q tor e b i  4 



Z i r i T a d  j g u f a d  iyofa .  

mavne da s aS iS  sawarmoo fa qtore b ad dayofa p irobiTi a ,  

magaliTad , sawarmoSi gamoyofilma mtverma organizmSi moxvedrisas 

Se i Zleba  gamoiwvios p r o f e s i u l i  daavadeba, x o l o  T v a l S i  

moxvedrisas _ travma; aseve, maionizirebelma gamosxivebam 
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Se i Zleba  gaoiwvios s x i v u r i  daavadeba, magram Se i Zleba gaxdes 

s w r a f i  s i k v d i l i s  mizezic .  

sawarmoo f a q tor e b i s  kl a s i f i k a c i a  
 

c x r i l
i  #1 

 

#  f a q t o r i  
Z i r i T a d i  
parametri, 

g a nzomilebis 
e r T e u l i  

1 2 3 

 
I 

s a n i t ar i ul -
h i g i e n ur i  
ganaTeba: 
bunebriv
i 
x elo v n u
r i  
 
sahaero garemoSi mavne 
nivTierebebi _ o r T q l i ,  
a irebi , a e r oz ol e b i  
 
mikroklimati :  
ha eris 
temperatura 
ha eris f a r d o b i T i  
tenianoba ha eris 
moZraobis siCqare 
 
 
meqanikuri 
rxevebi: 
v ibr acia  
 
 
xmauri 
 
 
ultr a b g e r a  
 
 
gamosxiveba: 
i n f r a w i T e
l i  
u l t r a i i s
f e r i  
m a io n iz ir e b
eli  
 
el e q tro m a g n i t ur i  
r a d i o s i x S i r i s  
t al R e b i  
 
a t m o s f e r ul i  wneva 
 
 
 
p r o f e s i u l i  i nfe qc i e b i da 
b i o l o g i u r i  agentebi: 
mikroorganizmebi-baqteriebi , 
virusebi ,  rik etsi e b i ,  s p iroxetebi ,  

sokoebi 

 
 
done, b.g.k. % 
ganaTebuloba, 
l u q s i  
 
 
koncentracia ,  mg/m3 
 
 
0C 
% 
haeris masebis moZraoba, m/wm 
 
 
s i x S ir e ,  
h erci ,  
a m plituda ,  mm 
vibrosiC qare ,  
db 
 
s i x S ir e ,  h erci ,  
b g e r iT i  wnevis done, db 
 
s i x S ir e ,  h erci ,  
b g e r iT i  wnevis done, db 
 
 

t a l R i s  
sigrZe ,  mmk 
t a l R i s  
sigrZe ,  mmk 

r a d i o a q t i ur i  d a S l i s  
siCqare, b eri  
t a l R i s  sigrZe ,  km, m, dm, 
sm, mm rx e v is  s i x S ir e ,  hc, 
khc, mhc 
 
atmosfero ,  atm 
sim aRle zR v i s  
donidan , m 
b a ro m etruli ,  mm.vwy.sv. 
 
 
 
adamianis organizmze 
s a S i S i  zemoqmedebis 
x ari s x i ,  b a l i  
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c x r i l i  #1. 
gagrZeleba 

 
1 2 3 

 
 
 

II 

p r o f e s i u l i  infe qc i eb i _
 b r u c e l o z i ,
 cieba, tularem i a ,  
c i m b iri s  w y l u l i ,  a n k ilosto moz i  
da sxv. 
mikroorganizmebi (mcenareebi, 
cxov eleb i )  b i olo g i u r i :  
vitaminebi, gormonebi, a ntibiotikebi ,  
c il o v a n i  

bunebis nivTierebebi 

 

 f s i q o -

f i z i o l o g i u r i  

f i z i o l o g i u r i  

d at v irTv a  

samuSao poza 
n e r v ul - f s i q i k u r i  d atv irTv e b i  
 
 
 
Sro m iT i  p roc e s i s  monotonuroba 
 
 
Sromis da dasvenebis 
reJimi: d R i s  
ganmavlobaSi 
 
dReRamu
ri 
w l i u r i  
 
travmasaSiSroeba-feTqebadsaSiSroeba , 
xanZarsaSiSroeba ,     seismosaSiSroeba ,     
manqanebis da mowyobilobebis
 moZravi da mbrunavi 
nawilebisagan travm irebis saSiSroeba 

 
energodanaxarjebi ,
 k j o ul i
/ s T  simyudrove, b a l i  
i n t e l e q t u al u r i ,  b a l i  
n er vul - e moc iuri  daZabva, 
b a l i  mxedvelobis daZabva,
 samuSaos 
k at e gor i i s  s i z u s t e  
 
mravalferovnebis done
 da 
Sromis tempi, b a l i  
 
 
x a ngrZlivoba da
 Sesvenebis 
gadanawileba, wT. 
Ramis samuSaos 
xangrZlivoba ,  s T  
Svebulebis  xangrZlivoba ,  
dR. 
 
 
s aS iSro eb i s  x ari s x i ,  
b a l i  saTavsebis
 m oc ulob i s
 da f a r T i s  
Sesabamisoba s a n i t a r i ul  
normebTan, m2, m3. 

III e s T e t i u r i  elementebi: 
samuSao p o z i s  
harmoniuloba 
Suqis , f e r i s ,  bgerebis 
kompozicia garemos 
arom atuloba 
xedvis zon aSi  bunebis p e iz aJi 
 
samuSao saTavsebis da 
t e q n olo g i u r i  
mowyobilobebis i n t e r i e r i .  
 
 
samuSao p oz i s  da moZraobis 
harmoniuloba 

 
e s T et i uro b i s  done, b a l i  
 
a ro m atulob i s  x ari s x i ,  
b a l i  
 
 
e s T et i uro b i s  done, 
b aleb i ;  samuSao
 ad g ileb i s ,
 mowyobilo-bebis         
k o n s t r u q c i ul i  gada-
wyveta, b a l i  
muSa moZraobebis
 tr a e q tor i a ,  r iTm i  
da v ar ia ntulob a ,  b a l i  
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I V  s o c i a l u r - f s i q o l o g i u r i :  
k o l e q t i v i s  e r T s u l o v n e b a  

 
k o l e q t i v S i  u r T i e r T o b e b i s  x a s i a T i  

u r T i e r T d a x m a r e b i s ,  gagebis 
done, b a l i  
d i s c i p l i n i s  done,  b a l i  

 
k o n f l i q t u r o b i s  done,  b a l i  

 

 
 
 
 
 
 
 

sawarmoo saTavsSi ha eris temperaturisa da f a r d o b i T i  

tenianobis m aRali maCvenebeli da dengamtari mtvris

 arseboba mkveTrad z r d i s  adamianis 

e l q t r u l i d e n i T  dazianebis saSiSroebas . s a S iSroe b i s  

raode nobri v i  Sefase bisaTvis SemoRebulia r i s k - f a q t or i s  cneba. 

r i s k - f a q t or i  (R) _ s aS iSroe b i s  raode nobri v i

 maxasiaTebelia da ganisazRvreba r o g o r c       

s aS i Sro e b i s  raodenobis (n) Sefardeba m o s alod n el  

saSiSroe b i s  (N) raodenobasTan: 

r i s k - f a q t or i  isazRvreba d r o i s  k o n k r e t ul i  

p e r iod i s aT v i s  da Se i Zleba i yos i n d i v i d u a l u r i  an 

k ol e q t i u r i .  

i n d i v i d u a l u r i  r i s k i  s a frT x e s  uqmnis c a l k e u l  adamianebs. 
 

k ol e q t i u r i  r i s k i  ( j g u f u r i ,  s o c i a l u r i )  _

 g a r k v e uli  s o c i a l u r i  an p r o f e s i u l i  

n iS n iT g a erTi a n e buli adamianebis j g u f i s a T v i s  Se q m nili 

s aS iSroe b i s  raodenobaa. travmasaSiSi f a q tor e b i s  zemoqmedeba iwvevs 

adamianTa travmirebas. 

travma _ adamianis orga nizmis dazianebaa, gamowveuli

 gare f a q tor e b i s  zemoqmedebiT. matravmirebeli 

f a q t o r i s  mixedviT travma S e i Zleba  iyos: 

meqanikuri _ organoebis da q so v il e b i s  

erTia nobis darRveva; T e r m ul i  _ damwvrobebi, 

moyinvebi; 

q i m iuri _ q i miuri nivTierebebis zemoqmedeba; 
 

barotravmebi _ a t m o s f e r ul i  wnevis 

c vl il e b e b i s  zemoqmedeba; ele qtrotra v m e b i  _ 

e l e q t r u l i  denis zemoqmedeba; 

f s i q i u r i  _ mZime f s i q o l o g i u r i  f a q t o r i s  zemoqmedeba. 
 

p r o f e s i u l i  daavadeba ewodeba sawarmoo garemos

 da mavne f a q tor e b i s  x a n g r Zl i v i  

zemoqmedebis Sedegad adamianis organizmis dazianebas. 



p r o f e s i u l  daavadebebs miekuTvneba: vibrodaavadeba,

 pnevmokoniozebi ( s i l i k o z i ,  mtvris f i broz e b i ,  

s il i k o a n t r a k o z i  da sxv.), b e r i l i o z i ,  bronq itebi ,  

b r o n q i al u r i  asTma, smenis      da      c e n t r a l u r i       

n e r v ul i  siste mis m o Sl ilo b a ,  d ermatiti ,  b u r s i t i ,  

m ioz it i ,  n e vr iti ,  mowamvla (mwvave da qron i kuri )  da misi 

Sedegebi, kesonis     daavadeba,     kanis kibo, Z v l i s  avTvisebiani     

axalwarmonaqmni, 
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s i s x l i s  daavadebebi, r a d i k u l i t i ,  q r o n i k ul i

 a rTr i t e b i ,  s x i v u r i  avadmyofoba, kataraqta , 

fsi qo n e vroze b i  da a.S. 

termins ` p r o f e s i u l i  daavadeba~ sakanonmdeblo–sadazRvevo 

mniSvneloba aqvs. p r o f e s i u l               daavadebaTa              sia              

sakanonmdeblo              wesiT              mtkicdeba. 
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Ta v i  meore 

Sro m i s  f i z i o l o g i i s  safuZ vleb i 
 
 

Sromis f i z i o l o g i a  S e i s w a vl i s  Sromis

 p roc e s S i  adamianis orga nizmSi mimdinare 

f u n q c i o n al u r  Zvrebs da SeimuSavebs RonisZiebebs Sromis 

na yofierebis SenarCunebisa da amaRlebisaTvis . 

 
 

2.1. Sroma da muSaoba 
 
 

s o c i a l u r i  T v a l s a z r i s i T  Sroma

 m a t e r i alur i  k e T ildR e o b i s  wyaros da 

sazogadoebis for m ir e b i s  s a fu Z v els  warmoadgens. 

b i o l o g i u r i  T v a l s a z r i s i T  Sroma a r i s  adamianis 

organizmis umniSvnelovane-si funqcia .  i g i  dak a vSire bulia 

tvi n i s ,  nervebis, kunTebis, grZnobis organoTa xarjvasTan .  

odiTga n  Sroma d a y o f i l i  i yo f i z i k u r  da gonebriv

 Sromad. te qnikis ganviTarebis     k v aldak v al

 TandaTanobiT i Sl e b a      zR v a r i  f i z i k u r  da     

gonebriv Sromas Sor i s .  sawarmoo proceseb is a vtom atizaci i s 

x a r i s x i s  g a z r d i T  adamians u p iratesad k o n t r ol i s a  da marTvis 

fun qc ia  rCeba. 

nebismieri saxis Sromis d r o s  i x arje b a  energia da SeimCneva

 organizmSi mimdinare f i z i o l o g i u r i  Zvrebi ( c vlile b e b i ) .  

f i z i k u r i  muSaobis dros ,  r o g o r c  wesi,a d g i l i      aqvs Zvrebs im     

sistemebSi, r o ml e b i c      uzru n v el yof e n  kunTebis muSaobas, 

kerZod, sunTqvisa da s i s x l i s  mimoqcevis sistemebSi. gonebrivi 

Sromis d r o s  ki Z i r iT ad i a  n e r v ul i  sistemis monawileoba da 

SeimCneva nivTierebaTa c v l i s  odnavi ga Zliereba .  erTmaneTisagan 

unda ganvasxvavoT cnebebi `Sroma~ da `muSaoba~. `muSaoba~ moicavs     

moqmedebis     y v ela     saxes,     r o m e l i c      dak a vS ire bulia      

e n ergiis  daxarjvasTan     da     mSvidi     mdgomareobidan     

orga nizmis     gamosvlasTan.     nebismieri Sromis d r o s      

s r uld e b a  muSaoba, magram     y v ela saxis     muSaoba a r

 miekuTvneba SromiT saqmianobas. 



ganasxvaveben Sromis Semdeg formebs: 
 

1.     f i z i k u r i  Sroma, r o m e l i c  moiTxovs kunTebis mniSvnelovan 

aqtiurobas ,  da Sesabamisad,     d ak a vSir e bulia     d i d      

e n e r g e t i k ul     danaxarjebTan     (mtvirTavis ,     qvis 

m Tl e l i s ,  mWedlis muSaoba); 
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2. Sromis me q a n izirebuli formebi , r o ml e b i c

 dak a vSire bulia  sxvadasxva C arxis ,  manqana-

danadgaris momsaxurebasTan (mag. x a r a t i s  Sroma); 

3. a v to m a t i z ir e b uli  da

 n ax e vrada vtomatizire buli Sroma

 (gamwyobis, mtvirTavis ,  f e i q r i s  muSaoba). 

z o g j e r  am saxis Sromac d i d  energodanaxarjebs moiTxovs, mag. 

d i d  f a rTo b z e  g a nl a g e b ul i  mra v ali d a z g i s  momsaxureba. 

4. k o n v e i e ruli  anu j g u f u r i  Sroma. aseTi samuSaos 

Taviseburebaa samuSaos g a r k v e uli  riTmi ,  S e s a s r ul e b el i  

operaciebis simartive , g ar k v e ul pozaSi  ( x S irad  mjdomare)

 x a n gr Zli v ad  yof n i s  a u c il e blo b a .

 x S i r a d  ko n v e i e ruli  samuSao daka vSir e bulia  

mxedvelobis daZabvasTan. 

5. Sromis  i n t e l e q t u a l u r i  formebi : a)

 m a t e r i alur i  warmoebis s f e r o S i  dakavebuli

 prof e s i e b i  (inJin eri ,  o s t a t i ,       b u x h alt er i ,       

o p e r a t or i       da sxv.) o p e r a tor i s       Sroma pasuxsagebi      

da      emociurad daZabulia ,       moiTxovs      s w r a f i  

gadawyv etilebis miRebas. 

b) arasawarmoo s f e r o s  profe s i e b i  _

 mwerlebi , pedagogebi, mxatvrebi, msaxiobebi da a.S. 

samuSaos S e s a s r ul e bl a d  saWiro energia adamianis

 organ izmSi Jangva-aRdgeniTi procesebis 

mimdinareobis Sedegad gamonTavisufldeba . 

g a mo nT a v i sufle b uli en ergiis n a w il i  i x arje b a

 samuSaos S e s a s r ul e bl ad ,  x o l o  danarCeni (~60%)     

gadaecema     garemos     da xmardeba adamianis orga nizmis 

gaTbobas. 

orga nizmSi mimdinare q i m iuri reaqciebis

 e rTo bl io b a s ,  r o m e l i c  saWiroa 

s i c o c xl i s u n a r i a n o b i s  SesanarCuneblad, nivTerebaTa c v l a  

ewodeba. 

75 kg masis mqone adamianisaTvis k o m f o r t ul  pirobebSi ,  w o l i T  

mgdomareobaSi e n e r g e t i k ul i  danaxarjebi 87,5 vt-s Seadgens. 

s x e ul i s  mdgomareobis S e c vl a  da nebismieri samuSaos



 S e srule b a  iwvevs e n e r g e t i k ul i      danaxarjebis

 gazrdas .      kunTovani samuSaoebis     e nergodanaxarjebi 

damokidebulia     daZabulobaze da samuSaos

 xangrZlivobaze .      msubuqi mjdomare samuSaoebis     d r o s

 energodanaxarjebi     116,4-145 vt-s Seadgens, msubuqi

 f i z i k u r i  samuSaoebis S e srul e b i s a s  _ 408-583 vt-s, mZime 

f i z i k u r i  samuSaoebis S e srule b i s a s  ki _ 588-880 vt-s. 
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i n t e n s i u r i  i n t e l e q t u a l u r i  d at v irT v i s a s  t v i n i  

saWiroebs Z i r i T a d i  c v l i s  15-20% energias (tv i n i s  masa

 Seadgens s x e u l i s  masis 2%-s). dReRamuri 

energodanaxarjebi adamianis saqmianobazea damokidebuli. 

 
 

adamianis energodanaxarjebis damokidebuleba misi 

saqmianob

is 

saxeze 

c x r i l i  

# 2  
 

 

saqmianobis saxe 

dReRamuri 

energodanaxarj

ebi , m j o u l i  

gonebrivi samuSaos muSakebi 

(eqimebi, pedagogebi, dispetC erebi da 
sxv.) 

 

10,5-11,7 

m e q a n izirebuli Sromis da 

momsaxurebis s f e r o s  muSakebi 

(eqTnebi, gamyidvelebi da sxv.) 

 

11,3-12,5 

s a S u alo  simZimis samuSaoebze 

dasaqmebuli muSakebi (mZRolebi, 

q irurgebi ,  p ol i g r a f i s t e b i ,  

s o f l i s  meurneobis muSakebi da 

sxv.) 

 
 

12,5- 15,5 

mZime samuSaoebze dakavebuli muSakebi 

( metalurgebi ,  x i s  mWrelebi, 

samToelebi da sxv.) 

 
16,3-18 

 
 

2.2. Sro m iTi  saqmianobis da Z a bulobis  da simZimis 
Sefaseba 

 
 

Sromis simZimis da da Z a bulobis mixedviT ganasxvaveben Sromis 

pirobebis sam j g u f s :  _ o p t i m alur  (msubuq) Sromas, 

energodanaxarjebiT 175 vt ;  

_ dasaSveb ( s a S u alo simZimis) Sromas, e nergodanaxarjebiT 

_ 175-290 vt ; _ mavne (mZime) samuSaos, 290 vt-ze meti 

energodanaxarjebiT. 

f i z i k u r i  Sroma (muSaoba) ewodeba d i d  energodanaxarjebTan 

dak a vS ir ebul sawarmoo saqmianobis saxes, r o m e l i c

 u zr u n v el y of s  sayrden-mamoZravebeli aparatisa da 



sistemebis daZabvas, r o m e l i c  a u c il e b e l i a  misi 

fun qcionirebisaTvi s .  amasTan, i s e T i  m aRali f s i q i u r i  

funqcieb i ,  r o g or i c a a  yuradeba, mexsiereba da mTlia nad

 i n t e l e q t u a l u r i  da      e mociuri      sferoe b i ,

 f i z i k u r i  Sromis  d r o s  maincdamainc a r  ganicdian 

daZabvas. f i z i k u r i  muSaoba Se i Zleba  iyos dina miuri da 

st a t i k u r i .  
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dinamiuri muSaoba a r i s  t v i r T i s  gadaadgileba

 zeviT ,  qveviT an h o r i z o n t alur a d .  ramdenadac 

organizmisaTvis s u l e r T i  araa, r a  d r o S i  s r uld e b a  esa T u  i s  

samuSao, arsebobs `muSaobis si m Zlavris ~  cneba. 

simZlavre a r i s  d r o i s  e r T e u l S i  S e s r u l e b u l i  muSaobis 

sid id e ,  r o m e l i c  ganisazRvreba f o r m u l i T :  

 
 

sadac a r i s  muSaobis simZlavre ,  vati/wm; 
 

_ muSaoba, kg.m; 
 

_ muSaobis S e s r ul e b i s  d ro ,  wm; 
 

_ k ilogra m m etris  vatebSi gadamyvani k -ti , =10 
 
 

muSaobis simZimis ganmsazRvreli fa qtore b i a

 samuSaos simZlavre da g a d a a d g il e b ul i  t v i r T i s  

maqsimaluri sidide .  

Sromis pirobebis Sefaseba xdeba gadasatani t v i r T i s  masis 
mixedviT: 

 

_ Sromis pirobebi iT vl e b a  o pti m alurad ,  T u  t v i r T i s  masa 

a r  aRemateba 15 kg-s; _ Sromis pirobebi iT vl e b a  dasaSvebad, T u  

t v i r T i s  masa a r  aRemateba 30 kg-s; 

_ 30 kg-ze meti masis mqone t v i r T i s  gadatana dauSvebelia .  
 

s t a t i k u r i  muSaoba a r i s  adamianis s x e u l i s  daZabva s i v r c e S i  

s x e ul i s ,  x el e b i s  an fexebis gad a adgileb i s  gareSe. s t a t i k u r i  

daZabvis e r T e ul i a  kg/wm. s t a t i k u r i  d at v irT v a  bevrad u f r o  

d a mRleli a ,  v i dr e  dinamiuri , r a c  imiT aixsneba, rom 

s t a t i k u r i  muSaobis d r o s  kunTebis daZabva gr Z eldeb a  uwyvetad, 

maSin rod e s ac  dinamiuri d a t v i rT v i s  d r o s  a r i s  pauzebi, 

ro m elTa  d ro s a c  n e r v ul i  c e ntre b i  a r  gzavnian kunTebisaken 

impulsebs , e.i. `isveneben~. 

msubuqi f i z i k u r i  d a t v i rT v i s  SemTxvevaSi c v l i s  

ganmavlobaSi ori v e  x e l i T  t v i r T i s  gada adgilebisas  

s t a t i k u r i  d atv irTv a  a r  unda aRematebodes 36000 kgZ, s x e u l i s  

da f e x i s  kunTebis monawileobiT _ 43 000 kgZ. 

garda s t a t i k u r i  da dinamiuri datvirTvebisa ,  Srom is 

simZimis Sefaseba xdeba ganmeorebadi ( s t e r e o t i p ul i )  muSa



 moZraobis da gada adgileb is mixedviT. T u  c v l a S i

 x e l i s  mtevnebis da      T iT e b i s  kunTebis      

ganmeorebadi ( s t e r e o t i p ul i )  moZraoba 20000-s aRwevs, Sromis 

pirobebi iT vl e b a  o pti m alurad ,  20000-dan 40000-mde _ dasaSvebad, T u  

moZraobebis raodenoba 60000-s aRemateba _ Sromis pirobebi mavnea. 
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4 km-mde manZilze s i a r u l i  iT vl e b a  o pti m alurad ,  4-dan 8 km-mde 

_ dasaSvebad, 12 km-is z e v iT  _ mavned. 

Sromis daZabuloba xasiaTdeba organizmze e mociuri 

datvirTve b iT ,  r o m e l i c  moiTxovs i n for m a c i i s  miRebas da mis 

gadamuSavebas. gonebrivi muSaoba iT vl e b a  msubuqad da

 o pti m alurad ,  T u  g a mor ic xuli a

 gadawyv etilebis miRebis a u c il e blo b a .  T u  o p e r a tor i  

iRebs gadawyvetilebas e r T i  i n s t r u q c i i s  f a r gl e b S i ,  Sromis 

pirobebi dasaSvebia. SemoqmedebiTi moRvaweoba, r o m el i c  

dak a vSire bulia  c n o b i l i  algor iT m e b iT  (an maT gareSe) 

r T u l i  amocanebis amoxsnasTan, simZimis mixedviT, miekuTvneba 1 an 2 

x a r i s x i s  da Z a bul samuSaos. 

Sromis daZabuloba damokidebulia

 e r T d r o u l a d  Tvalsade v n i

 obie qtebis ( s a ko ntrolo - sazom i  xelsawyoebis )  

raodenobaze da dakvirvebis xangrZlivobaze .  T u  dakvirvebis 

xa ngrZlivoba  Seadgens samuSao c v l i s  25%-s _ Sromis pirobebi 

o pt i m aluri a ,  50%-mde _ dasaSvebi, 75%-ze z e v iT  _ daZa buli .  

orsa aTi a n i  muSaoba v i d e od i s pl e iz e  iT vl e b a

 o pt i m alurad ,  samsaaTiani _ 

dasaSvebad, 4 saaTze meti _ daZabulad. 

mniSvnelovan f a q to r a d  iT vl e b a  samuSao d R i s

 xangrZlivoba .  7 saaTiani samuSao dRe 

iT vl e b a  _ opti m alurad ,  9 saaTiani _ dasaSvebad, e r T c vl i a n i  

(Ramis c v l i s  gareSe) _ o pt i m alurad ,  o r c v l i a n i  (Ramis c v l i s  

gareSe) _ dasaSvebad. 

 
 

2.3. Sromisunarianoba da misi dinamika 
 
 

adamianis Sro m iT i  S e s a Zleblob e b i s  Z i r iT a d

 parametrad iT vl e b a  Sromisunarianoba.

 Sromisunarianoba iqmneba      n e r v ul       sistemaSi ,

 mamoZravebel aparatSi ,  sunTqvis     da     s i s x l i s

 mimoqcevis     organoebSi     mimdinare     procese bis Sedegad, 

r o m el n i c  gansazRvraven adamianis p ot e n c i ur  Sesa Zleblobebs .  

Sro m iT i  saqmianobis p roc e s S i  aRiniSneba



 organizmis Sromisunarianobis cvalebadoba , 

r o m e l i c  Sedgeba ramodenime fazisagan :  

_ matebadi Sromisunarianobis faza ,  r o m l i s

 xa ngrZlivoba  Seadgens 1,5-2,5 sT-s ;  

_ Sromisunarianobis m aRali mdgradobis faza ,  
x a n gr Zli vo b iT  2-2,5 sT ;  

 

_ kle b ad i  Sromisunarianobis faza ,

 r o m e l i c  xasiaTdeba adamianis muSa 

organoebis f u n q c i o n a l u r i  S e s a Zle blob e b i s  SemcirebiT da 

d a R l i l o b i T .  
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adamianis mier Jangbadis moxmarebis dinamika. adamianis mier

 mSvid mdgomareobaSi     Jangbadis moxmareba Seadgens     

200-250 ml/wT, r a c      a u c il e b e l i a  organizmis s a s i c o c x l o       

fun qci e b is      SesanarCuneblad. moxmarebuli Jangbadis raodenoba 

damokidebulia adamianis sqesze, asakze, wonaze da s x e u l i s  

zeda pirze ,  sakvebis Semadgenlobaze, kl i m a t ur  pirobebze da sxv. 

muSaobis d r o s  Jangbadis g a Z l i e r e b ul i  moxmareba 

a u c il e b e l i a  r Z i s  mJavis, cximebis dasaJangad. r a c  u f r o  mZimea 

samuSao, miT metia organ izmis moTxovnileba Jangbadze, radganac 

izrd e b a  g ul s i s xl Z a r R v T a  sistemis muSaoba da f i l t v e b i s  

q so v il e b S i  Jangbadis d i f u z i i s  ko ef ic i e nt i .  

organizmis mier w uTS i  m iRebul Jangbadis maqsimalur 

raodenobas Jangbaduri zR v a r i  ewodeba. 

g a u v a rj i S e b el i  adamianisaTvis

 Jangbaduri zRv ari a  3 l / w T ,  

g a v a rj i S e b ulT aT v i s  ki _ 4-5 l / w T - s  aRwevs. 

Jangbadis moxmarebis da e n e r g e t i k ul i  danaxarjebis

 mixedviT Sro m iT i  procese bi sam j g u f a d  iyofa .  

 
 

Jangbadis moxmareba da energodanaxarjebi sxvadasxva simZimis 

samuSaos

aTvis 

c x r i l i  

# 3  
 

 

samuSaos simZime 
Jangbadis 

moxmareba, l / w T  

energodanaxarj

ebi , kkal/wT 

msubuqi 0,5-mde 2,5-mde 

s a S u alo  
simZimis 

0,5-dan 1-mde 2,5-5 

mZime 1-ze meti 5-ze meti 

 
 

d a Rl a  Sromisunarianobis daqveiTebaa, r o m e l i c  gamowveulia 

mZime samuSaos S e s r ule b i T ,  daZabviT an x a n gr Zli v ad  muSaobiT da 

mJRavndeba Sromis Sedegebis x a r i s xo br i v i  da raode nobri v i  

maCveneblebis gauaresebiT. 

d a Rl a  Seqcevadi f i z i o l o g i u r i  mdgomareobaa, Tumca T u  

Sromisunarianoba Semdgomi samuSaos dawyebamde a r  aRdga, Se i Zleba 

d a Rl a  dagrovdes da g a d aRl aS i  gada izardos ,  r o m e l i c



 SemdgomSi avadmyofobas iwvevs. kerZod am d r o s

 ecema i n f e q c i u r i        daavadebebis mimarT       

organizmis       winaaRmdegobis gawevis       unari .  metismeti 

d a Rl i s a s  a d g i l i  aqvs a m aRlebul gaRizianebulobas ,  r a c  

g ul - s i s xl - Z a rR v T a  sistemis daavadebas iwvevs. d a R l a  Se i Zleba 

agreTve a m aRle b uli  sawarmoo 
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travmatizmis m izezi gaxdes. d a Rl a  iwvevs s a e rTo da 

p r o f e s i u l  daavadebaTa gazrdas .  

ganasxvaveben s wrafad da n el a  ganviTarebad d aRla s .  s w r a f  

d a Rl a s  a d g i l i  aqvs Z ali a n  i nt e n s iurad muSaobis d r o s  

(mtvirTavis , qvis m T l e l i s  samuSao), x o l o  n el a  ganviTarebad 

d a Rl a s  iwvevs x a n gr Zl i v i  n a kleb i nt e n s iuri  samuSao ( m ZRolis 

Sroma, konveierze muSaoba da sxv.). 

e rT - e rT i  T e o r i i s  Tanaxmad d a R l i s  ganviTarebaSi wamyvan 

r o l s  TamaSobs Ta vis t v i n i s  ujr e d e b i s  Sromisunarianobis 

Semcireba; d a Rl a  viTardeba Z i r i T a d i  n e r v ul i  procese b is

 Ta n af ardobis  darRvevis Sedegad; amasTan,

 mTavar muSa c e ntre bS i  damuxruWebis procesebi Warbobs 

aRgznebis procesebs. 

muSaobis d r o s  SeimCneva Sromisunarianobis kanonzomieri

 c vl il e b e b i ,  g a n s a zR v r uli      fazuroba .  dasawyisSi

 a d g i l i  aqvs     amuSavebis stadias ,  rod e s ac  

p i r v e l i  0,5 sT - i s  ganmavlobaSi Sromisunarianoba TandaTan 

izrd e b a  da maqsimalur s id id e s  aRwevs. amis Semdeg dgeba 

s t a b i l u r i  maRali Sromisunarianobis stadia ,  r o m e l i c  1,5     –     

3 s T      gr Z eldeb a      da     samuSao d R i s      p i r v e l i      

naxevris     b o l o s  ( s a s a d ilo  Sesvenebis win), x o l o  meore 

naxevarSi c v l i s  b o l o s  _ Cndeba d a R l i s  niSnebi, SeimCneva 

Sromisunarianobis daqveiTebis faza .  

d a R l i s  sawarmoo maCveneblebia Sromis na yofierebis dacema da 

misi Sedegebis gauareseba. 

d r o i s  e r T e u l S i  gamoSvebuli p rodu q c i i s  Semcireba

 an o p e r ac i i s  S e srule b az e  d a x a r j u l i  d r o i s  g azrda 

Sromisunarianobis Semcirebaze miuTiTebs da d a R l i s  niSania. 

z o g j e r  miuxedavad d a Rl il o b i s a ,  c v l i s  b o l o s  SeiniSneba 

Sromis na yofierebis     zrd a ,  r a c  ~ s a boloo  aRtyinebiT~ _     

samuSaos Cqara damTavrebis s u r v i l i T  aixsneba. 

d a Rl i s a s  uaresdeba Sromis x a r i s x o br i v i

 maCveneblebi _ m atulobs  wuni muSaobaSi, 

d a b al i  x a r i s x i s  p rodu q c i i s  gamoSveba, Secdomebis daSveba 

yuradRebis mosustebis gamo. T u  yov eliv e  amis mizezi a r i s  ara 

muSis d a b al i  k v alif i k a c i a ,  aramed wina d a Z a b uli  samuSao, maSin 



aseTi maCveneblebi muSis d a Rl a z e  miuTiTeben. 

 
 
 
 
 
 
 
 

15



 

2.4. Sromisunarianobis SenarCunebis da Sromis 

nayofierebis amaRlebis gzebi 

 
 

adamianis Sromisunarianoba p i r v e l  r i g S i  damokidebulia 

n e r v ul i  sistemis mdgomareobaze, ro m elz ed ac  Tavis mxriv,

 d i d  gavlenas axdens s o c i a l u r i  

pirobebi . 

d a R l i s  p r o f i l a q t i k i s  mniSvnelovani 

saSualebebia : a) samuSao dRis a  da k v i r i s  

x a n gr Zli vob i s  Semcireba; 

b) Sromatevadi samuSaoebis meqanizacia, a v to m at iz ir e b ul

 da naxe vrad - a vtomatizirebul t e q n olo g i u r       

procesebze gadasla ,  Sromis      Semsubuqeba da sawarmoo

 garemos      u f r o  x e l s a y r e l i  pirobebis Seqmna;

 d aRlasTa n       b r Z o l i s  mimarTulebebidan aRsaniSnavia 

ergonomika da sawarmoo esTetika ; 

g) sawarmoo sw a vlebis p r oc e s S i  v a rj i S i s a  da w vrTni s 

gamoyeneba; gonebrivi muSaobis d r o s  v a r j i S i  mexsierebis, 

yuradRebis , n e bisyofis s r u l y o f a s  iwvevs; 

d) Sromis m e c n i e ruli  orga n izacia ,  r o m e l i c  

dafu Z n e bulia y v elaze  a x a l i  t e q nologi e b i s ,  manqana-meqanizmebis

 s r u l y o f i l i  saxeebis gamoyenebaze. misi 

a u c i l e b e l i  Semadgeneli n a w il i a        Sromis

 f i z i o l o g i i s a        da f s i q o l o g i i s  moTxovnaTa 

dacva. 

Z i r i T a d  f i z i o l o g i u r  moTxovnebs miekuTvneba: Sromis 

riTmi ,  Sromisa da dasvenebis r a c i o n a l u r i  reJimis moTxovnebis 

dacva. 

r i T m u l i  Sroma a r i s  Sromis Tanabari ganawileba c v l i s ,  

k v iris ,  Tvis ,  w l i s  ganmavlobaSi. r i T m u l i  Sromis moTxovnebi

 dafu Z n e bulia  n e r v ul i  c e ntre b i s  Taviseburebaze.      

n e r v ul i       ce ntreb i  ki y v elaze  ekonomiurad funqcionireben 

aRgznebisa da damuxruWebis proceseb is s w o r i  monacvleobisas. 

r i T m u l i  Sroma n e r v ul i  da ku nTuri  e n ergiis r a c i o n a l u r a d  

x a rj v i s ,  Sro m iT i  saqmianobis y v ela p e r iodS i  Sromisunarianobis

 SenarCunebis     saSualebas iZleva .      muSaobis d r o s  



i Z u l e b i T i  Sesvenebebi u a r yof iT ad  moqmedeben Sromisunarianobaze . 

Sromisa da dasvenebis r a c i o n a l u r i  reJimis qveS 

igulisxm eba Sromisa da dasvenebis p eriodebis monacvleoba. 

r e gl a m e n t i r e b ul i  Sesvenebebi im SemTxvevaSia ef e qtur i ,  T u  i s i n i  

S e r C e uli a  d a R l i s  ganviTarebis sawyis st adi az e  da x e l s  a r  

u S l i s  `amuSavebis~ process .  damatebiTi

 Sesvenebebis dadgenis d r o  da maTi 

xa ngrZlivoba  samuSaos xasiaTzea damokidebuli.  dasveneba 

r a c i o n al u r a d  unda 
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i yos  or g a n i z e buli .  mizanSewonilia sawarmoo gimnastikis Catareba, 

r o m el i c  3-15%-iT z r d i s  Sromis nayofierebas, magram u f r o  

mizanSewonilia  p a s i ur i  dasveneba kargad ganiavebul saTavsSi . 

manqanebis ko n struir e b i s a s  a u c il e b e l i a  momuSavis mier 

zedmeti moZraobis Tavidan a c il e b i s  RonisZiebebis 

gaTvaliswineba .  ase, magaliTad , d adg e n ili a ,  rom muSaobis 

p roc e s S i  mcire k uTx iT  daxris a s  energodanaxarjebi izrde b a  

m xolod  22%-iT, x o l o  mniSvnelovani d a xri s a s  – 45%-iT. 

mniSvnelovania agreTve daZabvis ekonomiis pri nci p i .  adamians 

m x olod  mcire d r o i s  ganmavlobaSi S e u Zl i a  samuSaos S e srul e b a

 maqsimaluri daZabviT. a u c il e b e l i a  adamianis Z a l i s           

moqmedebis r a c i o n a l u r i  mimarTulebis gaTvaliswineba .     

c n o b il i a ,      rom     f e xz e  dgomisas maqsimaluri     Z al a      

viTardeba Tavisken moZraobisas, dawnevis Z al a  u f r o  d id i a  

moRu nuli  x e l i s  SemTxvevaSi, v idr e         g a S l i l i s  SemTxvevaSi.        

daZabvis        ekonomiis miRweva S e s a Zle b eli a  instrumentebis da 

marTvis sxvadasxva orga nos s a x elur e b i s  moxerxebuli zomebis da 

formebis SeqmniT. 

d a R l i s  p r o f il a q t i k a S i  d i d  r o l s  TamaSobs 

r a c i o n a l u r i  samuSao poza da samuSao a d g i l i s  s w o r i  mowyoba. 

r a c i o n a l u r i  ewodeba T a v i s u f al ,  dauZabav pozas, r o m e l i c  

miiRweva kunTebis mi n imaluri daZabviT. T u  muSaobisas kunTebis 

daWimva 5 kg-s a r  aRemateba, muSaobisas misaRebia mjdomare poza. T u  

kunTebis daWimva 10 kg-s aRwevs, mizanSewonilia mjdomare-mdgomare 

poza, x o l o  u f r o  meti daWimvisas – mdgomare poza. 

mjdomare pozaSi s t a t i k u r i  da Z a bulobis  Sesa mcireblad 

gamoiyeneba samuSao a v ejis  f i z i o l o g i u r a d

 da s a buTe buli konstruqcie bi ;  f i z i o l o g i u r a d

 y v elaze  misaRebia mjdomare-mdgomare poza, r o m el i c  momuSaves 

saSualebas a Zlev s T v iTo n  S e i r C i o s  moxerxebuli poza, 

gansakuTrebiT s as arg e bloa  aseTi poza monotonuri samuSaos

 S e srule b i s a s ,       ramdenadac      p o z i s  c v l a s       

f s i q ol o g i u r a d       Semoaqvs mravalferovneba . 

d a R l i s  p r o f i l a q t i k i s  f s i q o f i z i o l o g i u r i

 mimarTulebaa sawarmoo esTetika : saTavsis

 r a c i o n a l u r i  S e f e r ilo b a  da ganaTeba, musika,     



i n t e r i e r i s  gaformeba. sawarmoo saTavsebis umetesobis SeRebva 

mizanSewonilia  mwvane tonebSi , ramdenadac es f e r i  n e i t r al u r i a  

da a r  iwvevs c e n t r a l u r i  n e r v ul i  sistemis a r c  aRgznebas       

da       a r c  daTrgunvas.       l u r j  da       c i s f e r        tonebSi ,       

ro ml e b i c  
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damamuxruWeblad (Semakaveblad) moqmedeben, mizanSewonilia xmauriani 

da c x e l i  sawarmoo saTavsebis da mowyobilobebis SeRebva.

 w i T e l i  da y v i T e l i  f e r e b i  aRmgznebad moqmedeben, amitom 

maTi gamoyeneba S e i Zleba  m x olod  i s e T  saTavsebSi, sadac mcire 

x n iT  imyofebian muSebi. saTavsebisa da mowyobilobebis miRebisas 

unda moveridoT e r T i  f e r i s  saRebaviT SeRebvas, ramdenadac 

erTferovneba Z ali a n  mosabezrebelia . f e r i s         zegavlena

 s a s i g n alo  g a m a f rT x il e b el i  mizniTac gamoiyeneba. 

r ac io n alur m a  sawarmoo S ef eriloba m  Sei Zleba  uzru n v el yo s  

Sromis na yofierebis z r d a  25-40%-iT. 

musikis, r o g o r c  Sromis na yofierebis amaRlebis

 saSualebis ,  gamoyeneba emyareba dadebiT emociur zemoqmedebas, 

r o m e l i c  x e l s  uwyobs Sromis m aRali da mdgradi r iT m i s

 SenarCunebas. musikis C arTv is  s a erTo     xa ngrZlivob a

 c v l a S i  1-1,5 sT - s     a r      unda aRematebodes.

 m u s i k aluri      gadacemis programa     unda i yos 

mravalferovani .  sawarmoo musika x e l s  uwyobs Sromis  

na yofierebis amaRlebas (5-20%), aumjosebs adamianis guneba-ganwyobas. 

Sromis na yofierebis amaRlebis mniSvnelovani

 f s i q o f i z i o l o g i u r i  saSualebaa     k ol e q t i v S i

 s a s ur v el i ,  k e T ilg a n w y o b il i  urT i e rTo b e b i s

 damyareba, r a S i c  d i d i  r o l i  miuZRvis xelmZRvanels . 

u a r y o f i T i  emociebis Tavidan a c il e b a  x e l s  uwyobs ara marto 

d a Rl i s ,  aramed n e r v ul i  da g ul - s i s xl Z a r R v T a  daavadebis 

p rof il a q t i k a s .  

Sromis na yofierebis amaRlebis e rT - e rT i  gzaa Sromis  

s a n i t a r i u l i  pirobebis gaumjobeseba, damtverianebisa da 

dagazianebis, xmauris da v i br a c i i s  Semcireba, n o r m alur i  

mi kroklim atis  Seqmna. gonebrivi Sromis d r o s  Sromis 

na yofierebis maRali do n i s  SesanarCuneblad a u c il e b e l i a  

m T el i  r i g i  pirobebis dacva: Z i l i s  an Sv e bulebis Semdeg

 TandaTanobiTi S e s vl a  SromiT proce sSi ,  Sromis 

i n d i v i d u al u r i  riTmi ,  SromiT saqmianobaSi C v e ul i  

Tanmimdevrobis dacva, Sromisa da        dasvenebis        s w or i

 monacvleoba,        si st e m a turi  v a r j i S i ,  sazogadoebis 

keTilganwyoba      momuSavis      mimarT, r a c i o n al u r a d       



mow yobili      samuSao      a d g il i ,  s x e u l i s  mdgomareobis 

p e r i o d ul a d  S e c v l i s  saSualeba , muSa z ed a p i r i s  sakmarisi da     

Tanabari ganaTeba.     r o g o r c      Tvaleb isaTv i s ,      ise       Tavi s      

t v i n i s aT v i s      k argi  dasvenebaa ramdenime w uT iT  T v al e b i s

 daxuWva, d R i s      g ar k v e ul     p e r iodS i  Rrma r i T m u l i      

sunTqva,     pauzebSi zomi eri      ku nTuri      datvirTva .      

arasamuSao     saaTebSi x a n gr Zli v i ,  mSvidi Z i l i .  
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2.5. muSaoba da organizmSi mimdinare f i z i o l o g i u r i  
Zvrebi 

 
 

adamianis, r o g o r c  mwarmoeblis qmedeba dak a vSir ebulia

 organizmis sistemebisa da organoebis     

f u n q c i o n a l u r i  mdgomareobis a x al ,      muSa doneze 

gadasvlasTan ,         r o m e l i c         u z r u n v e l y of s         muSaobis

 (samuSaos)        S e s r ul e b i s  Sesa Zleblobas .  amasTan, 

Z i r i T a d i  f i z i o l o g i u r i  Zvrebi SeimCneva n e r v ul i ,  g ul -

s i s xl Z a r R v T a  da sasunTqi sistemis mxridan. SeimCneva 

c v l il e b e b i  s i s x l S i  da w y al - m a r ili s       mimocvlaSic .

 f i z i o l o g i u r i       Zvrebis      gamokv eTilobis      

x a r i s x i  f i z i k u r i  da gonebrivi Sromisas sxvadasxvaa da 

damokidebulia mis simZimeze. 

n e r v ul i  siste m is mdgomareoba. adamianis Srom iT

 saqmianobaSi wamyvania n e r v ul i  sistemis , u p i r v el e s  

y o vl i s a  misi c e n t r a l u r i  n a w il i s ,  monawileoba. sawarmoo      

sw a vlebis p roc e s S i  yalibdeba      dina miuri sawarmoo

 s t e r e o t i p i  _ p i r o b i T i  r e fl e q s e b i s  sistema, r o m e l i c  

u z r u n v ul y o f s  mamoZravebeli reaqciebis g ar k v e ul       

Tanmimdevrobas da       f i z i o l o g i u r i        procese b is dones,       

r o m el i c  a u c i l e b e l i  pirobaa muSa operaciebis S e s a s r ul e blad .  

dinamiuri sawarmoo s t e r e ot i p i  Sedgeba e.w. Z i r i T a d i

 elementebisagan da mikropauzebisagan. muSaobis

 p roc e s S i  Z i r i T a d i  o p e r ac i i s  S e s r ul e b i s  

x a n gr Zli vob i s  g azrda  Sromisunarianobis daqveiTebis maCvenebelia. 

organizmis muSa mdgomareoba dak a vSire bulia  m i moc vliTi

 procese bis amaRlebasTan,          g ul - s i s xl Z a r R v T a

 da sasunTqi          sistemebis          moqmedebis 

gaZlierebasTan ,      r a c       x o r c i eld e b a       v e g e t at iuri  n e r v ul i

 sistem is      moqmedebis g a Zli er e b iT .  es ukanaskneli 

ki Ta vis t v i n i s  qerqovani n a w il i s  k o n t r o l i s  qveS da masTan 

mWidro ka vSirSi imyofeba. muSaobisas i c vl e b a  agreTve 

a n al i z a tor e b i s  ( p i r v el  r i g S i  mx edv elobiTi da smeniTi) 

f u n q c i o n a l u r i  mdgomareoba. 

msubuqi samuSaos d r o s  SeimCneva x e l s a y r e l i



 f i z i o l o g i u r i  Zvrebi – umjobesdeba 

p i r o b i T  - r e f l e q t o r u l i  qmedeba ( s m e n iT motoruli da 

m x e d v elob iT - motoruli        reaqciebi) .       mZime       f i z i k u r i        

samuSaos       d r o s  n e r v ul i        sistemis f u n q c i o n a l u r i

 mdgomareoba       uaresdeba, sustdeba       p i r o b i T i

 da       u p irobo  r efle q s e b i .  

sunTqvis c vl il e b a .  muSaobis d r o s  SeimCneva r o g o r c  

garegani, ise  q s o v i l u r i  sunTqvis c vl il e b a .  Jangbadis 

g a Z l i e r e b ul i  miwodebisa da m i moclis  s a b olo o  produqtebida n 

y v elaze  mTavris-naxSirbadis d i o q s i d i s  (C02) mosacilebad

 sunTqv

a 
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xdeba a C q are buli da Rrma. amasTan. Sromis p roc e s S i

 moxmarebuli Jangbadis raodenoba p i r d a p i r p r o p o r c i u l  

damokidebulebaSia Sromis  simZimesTan. 

mSvid mdgomareobaSi sunTqvis r i c x v i  meryeobs wuTS i  7-dan 22-

mde, muSaobis d r o s  ki Se i Zleba  50-s miaRwios. sunTqvis r i c x v i  

izrde b a  msubuqi da xanmokle muSaobis dros ,  x o l o  mZime

 Sromis d r o s  Se i Zleba Semcirdes kidec , gansakuTrebiT

 mouxerxebel pozaS i  muSaobisas.      miuxedavad      amisa,

 sunTqvisas moxmarebuli ha eris moculoba  2-2 , 5-jer 

izrd e b a  samarago da damatebiTi ha eris x a rjz e .  

sunTqvis gaxSirebada gaRrmaveba sunTqvis v e n t il a c i i s  g azrda s

 iwvevs (sunTqvis v e n t il a c i a  ewodeba sunTqvis      r i c x v i s a

 da sunTqvis e r T i       a qtis m oc ulob i s  namravls). mSvid 

mdgomareobaSi sunTqvis v e n t il a c i a  i c vl e b a  4-dan 10 l/wT-mde,     

x o l o  muSaobis     d r o s  Se i Zleba 50-100     l / w T - s      miaRwios.

 n or m alur  mdgomareobaSi adamiani 1 wT -Si moixmars 0,25 l  

Jangbads, msubuqi samuSao d r o s  _ 0,5-1 l - s ;  s a S u alo  simZimis 

samuSaos d r o s  _ 1,0-1,5 l - s ,  x o l o  mZime da Z ali a n  mZime samuSaos 

d r o s  _ 2,0-2,5 l - s .  

msubuqi samuSaos d r o s  f i l t v e b i s  v e n t il a c i a  12

 l / w T - s  a r  aRemateba; (energodanaxarjebi 250        

kkal/sT) ,  mZime        samuSaos        d r o s  _        20-86 l / w T  

(energodanaxarjebi 250-450 kkal/sT) .  

arsebobs Jangbadis maqsimaluri raodenobis

 zRv ari ,  r o m el i c  Se i Zleba  gamoiyenos adamianma, - e.w. 

Jangbaduri Weri. adamianTa umravlesobisaTvis  i g i  3-4 l / w T - s  a r  

aWarbebs. 

muSaobis dasawyis stadi az e  Jangbadis moxmareba izrdeba ,  

muSaobis Z i r i T a d  p e r iodS i  g ar k v e ul doneze imyofeba, samuSaos 

damTavrebisas Jangbadis moxmareba mcirdeba da TandaTan muSaobiswina 

p e r iod i s  dones uaxlovdeba . 

muSaobis sawyis p er iodSi ,  rod e s a c  Jangbadis miwodeba

 j e r  kidev ver akmayofilebs     masze     moTxovnas,     

organizmSi     grovdeba     m etabolizmis dauJangavi produqtebi ,  

warmoiqmneba e.w. Jangbadis davalianeba. Semdeg p e r iodS i  msubuqi da 

s a S u alo  simZimis samuSaos d r o s  Jangbadis miwodeba f ara v s  



masze warmoqmnil moTxovnilebas , r a c  Seesabameba WeSmarit mdgrad 

s itu aci a s .  Z ali a n  mZime samuSaos d r o s  Jangbadis maqsimalurad       

S e s a Zl e b el i  mowodeba ver       u z r u n v el y of s  

m et a boliteb i s  s r u l  daJangvas da warmoiqmneba e.w. moCvenebiTi, anu 

c r u  - mdgradi 
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situaci a .  am d r o s  Jangbadis miwodeba Wers aRwevs, magram masze 

moTxovnileba kidev u f r o  maRalia. 

samuSaos damTavrebis Semdeg, aRdgeniT p er iodSi ,  

moTxovnileba Jangbadze j e r  kidev aWarbebs mSvidi

 mdgomareobis d r o s  moTxovnilebas da TandaTan ubrundeba 

Z v el i  moTxovn ilebis dones. es Seesabameba m et aboliteb i s 

daJangvis, muSaobis      d r o s  orga nizmSi      warmoqmnili      

jangbadis v a l i s  d af ar v i s  d r o i s  xangrZlivobas .      

Jangbadze moTxovn ilebis aseTi xa s i aTi  unda     

g a v iT v alis w i noT C a s atar e b eli samuSaos s i m Zla vr i s  

gansazRvrisas . 

msubuqi, s a S u alo  simZimis da zomierad mZime

 samuSaoebis Semdeg a i r ad i  m imocvlis aRgena 

swrafad ,  ramdenime w uTi s  ganmavlobaSi xdeba. mZime samuSaoebis Semdeg 

ki aRdgenis p e r i od i  u f r o  xangr Zliv i a .  

gonebrivi muSaobis d r o s  a i r c v l a  an a r  i cle b a ,  an 

umniSvnelod izrdeba .  Tavis t v i n i  r o g o r c  Z i l i s  dros ,  ise  

gaRviZ ebul mdgomareobaSi wuTS i  50 ml. Jangbads gamoiyenebs. es 

s i d id e  arse biTad a r  i c vl e b a  gone brivi muSaobis dros .  

a i r c v l i s  g azrda SeimCneva gonebrivi Sromis

 z o g i e r T i  saxeobis dros ,  mag., kiTxvisas ,  r a c  aixsneba 

kunTebis a qti vobis g a zrd iT .  

muSaobis d r o s  orga nizmis a i r c v l i s  maxasiaTebelia 

sunTqvis k o e f i c i e n t i s  (sk) sidid e ,  r o m e l i c  a r i s

 sunTqvisas g a m o yof il i  naxSirmJava a i r i s  f ardob a  

STa nT q muli        Jangbadis        raodenobasTan        da

 ganisazRvreba        C a su nT quli da a mosunTquli haeris 

a n a l i z i s  Sedegad. 

muSaobisas SeimCneva q s o v i l u r i  sunTqvis c vl il e b a c :  

izrd e b a  kunTebSi da sxva organoebSi Jangva-aRdgeniTi

 procese bis siCqare, izrde b a  s i s xl i d a n  q so v il e b i s  

mier Jangbadis u t i l i z a c i i s  ko e f ic i e n t ic .  

c v l il e b e b i  g ul - s i s xl Z a r R v T a  sistemaSi. muSaobisas 

orga nizmSi mimdinare m i moc vliTi  procese bi u z r u n v e l y of s  muSa 

organoebSi Jangbadis miwodebis da i m a vdroulad iqidan 

metabolizmis produqte bi s gamoyvanis ga Zlierebas .  



muSaobis d r o s  izrd e b a  g u l i s  SekumSvaTa r i c x v i  da 

y o v el i  SekumSvis d r o s  g ul i d a n  gamodevnili s i s x l i s  

moculoba .  mSvid mdgomareobaSi p u l s i s  s i xS ir e a  w uTS i  70-75, 

muSaobisas ki Se i Zleba g a i z ardos  100-120 –mde. samuSaos 

intensivobasa da p u l s i s  s i x S i r e s  S o r i s  TiTqmis

 sworxazovani damokidebuleba arsebobs. msubuqi

 samuSaoebis      d r o s       p u l s i s       s i x S i r e  wuTS i       90-s

 a r  aRemateba, mZime 
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samuSaoebis d r o s  Se i Zleba  wuTS i  120-140 –s miaRwios. samuSaos 

Sewyvetis Semdeg p u l s i s  s i x S i r e  s wrafad mcirdeba. 

kunTovani samuSaos d r o s  izrd e b a  a r t e r i a l u r i  wneva,

 (gansakuTrebiT maqsimaluri) . muSaobis Sewyvetis 

Semdeg a r t e r i a l u r i  wnevis aRdgena p ulsT a n  SedarebiT u f r o  

s wr af ad xdeba. 

f i z i k u r i  muSaobis d r o s  izrd e b a  kunTebis sisxlmomarageba, 

amasTan izrde b a  g a x s n il  k a p il arT a  r i c x v i  (20-30 –jer ) .  

g ul - s i s xl Z a r R v T a  siste mis r e g ul a c i a z e  gavlenas axdens 

s i s x l S i  Jangbadis, naxSirmJava a i r i s  da i s e T i

 hormonebis koncentracia ,  r o gor i c a a

 adr e n ali n i ,  i n s ul i n i ,  a c e t i l q o l i n i ,  vazopresini .  

gonebrivi Sromis  d r o s  s i s x l i s  mimoqcevaSi, kerZod Tavis 

t v i n i s  s i s x l i s  mimoqcevaSi ar s e b iT i  c v l il e b e b i  a r  SeimCneva. 

p i r i q iT ,  f i q s i r e b u l  pozasTan da umoZraobasTan

 d a k a v S ir e buli  samuSaos S e srul e b i s a s

 a d g i l i  aqvs s i s x l i s  mimoqcevis 

m o b il i z a c i i s  naklebobas. 

gamonakliss warmoadgens emociurad d a Z a buli  Sroma. 

usiamovnebebi, aRelveba, mouTmenloba gavlenas axdens g ul -

s i s xl Z a r R v T a  siste mis mdgomareobaze da iwvevs g uli sc e m i s  

aCqarebas, a r t e r i a l u r i  wnevis gazrdas .  

c v l il e b e b i  s i s x l S i .  kunTebis muSaobis d r o s

 s i s x l i s  depodan ( R v i Zl i ,  elenTa ,  kani) misi g a mo slis 

Sedegad izrde b a  organizmSi c i r k u l i r e b u l i  s i s x l i s  masa,

 SeimCneva c v l il e b e b i  s i s x l i s      SemadgenlobaSi _ 

izrde b a  e r i T r o c i t e b i s  raodenoba ( o fld e n i s a s  s i s x l i s  

Ses q ele bis x arjze ) .  mZime samuSaos d r o s  s i s x l S i  Se i Zleba 8-20%-

iT     Semcirdes h e moglobinis Semcveloba s i s x l i s

 warmomqmneli organoebidan h e moglobiniT       R ar i b i

 e r i T r o c i t e b i s        a x alg a zrd a        formebis g a mo slis  

gamo. izrd e b a  s i s x l i s  T e T r i  burTula k e b i s  raodenoba. 

kunTebis muSaobis d r o s  izrd e b a  m ar ile b i s  konce ntracia 

plazmaSi ,  x o l o  s i s x l S i  _ mJavas Semcveloba. m a r ile b i s  

konce ntracia izrd e b a  o f l i s  gamoyofis gamo, r o m l i s

 d ro s a c  kargavs u f r o  met w y als ,  v idr e  marilebs ,



 agreTve s i s xl i d a n  kunTebSi w y l i s  g a Z l i e r e b ul i  

g a d a s vli s  gamo. s i s x l S i  r Z i s  mJavas n o r m alur i  Semcvelobaa      

0.15-0.12      g /l ,        x o l o  mZime      samuSaoebis d r o s  i g i  

ramdenjerme izrdeba .  

kunTebis muSaobisas, agreTve n er vul - e mociuri  daZabvisas 

i c vl e b a  s i s x l S i  S a qr is  Semcveloba, r o m e l i c  nor m alur  

mdgomareobaSi 0,8-1 g /l - s  Seadgens. mZime 
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samuSaoebis d r o s  Sa qr is  Semcveloba s i s x l S i  j e r  izrdeba ,

 Semdeg ecema. e mociuri daZabvisas ki s i s x l S i  S a qr i s  

koncentracia izrdeba .  

c v l il e b e b i  w y al - m a r ili s  da vitaminebis mimocvlaSi , 

kunTebis muSaobisas, gansakuTrebiT s a S u alo  da mZime samuSaoebis 

d r o s  izrd eb a  s iT bo s  gacema o f l i s  gamoyofisa da 

a o rT ql e b i s  gz iT .  es iwvevs 6-8 l i t r a m d e  w y l i s  dakargvas, 

r i s  Sedegadac a d g i l i  aqvs s i s x l i s  Sesqelebas.

 o f l T a n  erTad adamiani kargavs marilebs ,  

gansakuTrebiT natriumis  q l o r i d s .  e r T d r o u l a d  xdeba 

organizmidan w y alS i  xsnadi vitaminebis (C, B1, B12 da sxv.) 

~gamorecxvas~ 

 
 
 

2.6. gonebrivi Sromis f i z i o l o g i a  
 
 
 

sawarmoo proces e bis kompleqsuri avtomatizacia ,

 kompiuterizacia ,  g a m oT vliT i  teqnikis f a r T o  

danergva, r a d i o  da t ele m arTv i s  gamoyeneba iwvevs gonebrivi ,  

mxedvelobiTi ,  smenis a n al iz a tor e b i s  gadaZabvas, Sromis 

monotonuro-bas, n er vul - e moc iuri  datviTvebis do n i s  zrda s .  

a vtomaturi x a z i s  o p e r ator i ,  gammarTveli, 

el e q trosadgur e b i s ,  t ele ar x e b i s ,  stud i e b i s  marTvis p u l t i s  

o p e r atori ,  r k i n i g z i s  tr a n s p ort i s ,  m e t ro p ol it e n i s  

o p e r a tori ,  r e J i s o r i ,  k o n s tru q tor i ,  gamomgonebeli da mecnieri 

gonebriv Sromis prof es i e b s  miekuTvneba. 

gadasaWreli amocanebis sxvadasxva s a r T u l i s  gamo am

 profe si e bs  S o r i s  arsebobs gansxvaveba 

r o g o r c  samuSaos daZ abulobis ,  aseve n e r v ul i  da Z a bulobis 

mxriv. 

z o g i e r T i  p r of e s i i s  muSakma unda aRiqvas i n for m ac i i s  

uzarmazari moculoba  da moaxdinos myisieri reagireba , r a s ac 

mosdevs n e vr vul- e mociuri gadaZabva. 

adamianis nebismieri moRvaweoba _ f i z i k u r i  T u  gonebrivi _ 

c e n t r a l u r i  n e r v ul i  sist emis moRvaweobaa. f i z i k u r i  Tu  

gonebrivi Sromisagan g ad aRla  iwyeba Tavis t v i n i s  ujr e d e b S i  



g a n v iTar e buli  damamuxruWebeli proces e bis Sedegad. 

gonebrivi Sroma r i g i  f i z i o l o g i u r i  TaviseburebebiT 

gamoirCeva. f i z i k u r i  Sromisagan gansxvavebiT, gonebrivi Sromis 

d r o s  xdeba k idure bi s s i s xl Z arR v e b i s  Seviwroveba da Siga 

organoebis s i s xlZ arR v e b i s  gafarToeba . 
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c x r i l S i  warmodgenilia f i z i k u r i  da gonebrivi Sromis 

p roc e s S i  p u l s i s  da wnevis c vl il e b e b i .  

wnevis da p u l s i s  s i x S i r i s  p r o c e n t u l i  mateba 
 

c x r i l i  
# 4  

 

 
cdebi

s 
s er i a  

p u l s i s  s i x S i r i s  
p r o c e n t u l i  mateba, % 

maqsimaluri 
wnevis 

p r o c e n t u l i  
mateba 

kunTovan
i 

daZabvisa
s 

gonebriv
i 

muSaobisa
s 

kunTovan
i 

daZabvis
as 

gonebriv
i 

muSaobisa
s 

1 
2 
3 

43 
43 
41 

23 
22 
19 

29 
26 
24 

26 
22 
14 

 
 

gonebrivi muSaobis d r o s  umniSvneloa c v l il e b e b i  

s i s x l S i .  im SemTxvevaSi, T u  gonebrivi samuSao daka vSire bulia 

n e r v ul  da emociur daZabvasTan, so m atiuri  ( a r t e r i u l i  wneva, 

p u l s i s  s i x S ir e ,  s x e u l i s  temperatura) f u n q c i i s  c v l il e b e b i  

mniSvnelovania. moWadrakeebs, 2-3 saaTiani TamaSis Semdeg, aReniSnebaT 

a r t e r i u l i  wnevis mkveTri mateba. winasagamocdo p e r iod i  

xasiaTdeba p u l s i s  gaxS ire biT  _ 90-115 dartyma/wT, s i s t o l u r i  

da d i a s t o l u r i  wnevis matebiT, s x e u l i s  tem p eraturis aweviT,

 matebiTi dinamika aRiniSneba s i s x l S i

 e r i T r o c i t e b i s  da S a qr i s  Semcvlobaze . 

aseTive c v l il e b e b i  _ a r t e r u l i  wnevis, s i s x l S i  S a qr is  

Se mcvlobis mateba, p u l s i s  gaxSireba aReniSneba g a moT vliT i  

sistemebis marTvis p u l t i s  operatorebs ,  dispetCerebs.

 m e tro p ol it e n i s  da aeroxazebis muSakebis s i s x l S i

 S a qr i s  done s a S u alod  37-50 mg%-iT iwevs.     

aseTi c vl il e b e b i s  meqanizmSi devs e mociuri reaqciebi , 

r o ml e b i c  ga n pirobebulia s i s x l S i  a dr e n al i n i s  g a zrd iT .  

lo ko mot i v i s  memanqaneebs samuSaos Semdeg uqveiTdebaT f e r a d i  

da xmovani s i g n ale b i s  aRqma, e nc efalogra m i s monacemebi metyvelebs 

t v i n i s  q erqSi dawyebul damamuxruWebel procesebze . aseTive

 c v l il e b e b i  d a f i q s i r e b ul i a  disp etC erebis 

e ncefalogramaSi      12 saaTiani muSaobis Semdeg.      

m e tro p ol it e n i s       memanqaneebis muSaobis me-5-6      sT -ze  aReniSnebaT

 darRvevebi      i n for m ac i i s  aRqmaSi, agreTve 

darRvevebi n e r v ul  da e n do k r i n ul  sistemebSi. 



c e n t r a l u r i  n e r v ul i  sistemis kvlevebma gamoavlina, rom 

gonebrivi Srom iT dakavebuli pirebi ,  ro m elTa  Sromas a xla v s  

n er vul - e mociuri  komponentebi, u f r o  x S i r a d  avaddebian g ul -

s i s xl Z a r R v T a  h i p e r t o n i ul i ,  w ylulo v a n i ,

 e n d o k r i n ul i  daavadebebiT, v idr e  f i z i k u r i  Sromis

 p r o f e s i i s       warmomadgenlebi. gonebrivi 
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dat v irT v i s a s  gadamwyvet r o l s  TamaSobs Sromis

 da dasvenebis r a c i o n a l u r i  reJimi . 

f i z i k u r i  da gonebrivi datv irTv e b is  monacvleobas ud id e s i  

f i z i o l o g u r i  mniSvneloba eniWeba. 
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Ta v i  mesame 

sawarmoo n e g a t i ur i  f a q t or e b i s  wyaroebi , 

daxasiaTeba, adamianis organizmze zemoqmedeba da 

maTgan dacva 

 
 

3.1. v ibracia da a k ust i kuri  rxevebi 
 
 

xmauri, vibracia ,  i n fr a -  da ultr a b g e r a  miekuTvneba myari 

sx euleb i s ,  airebis ,  siTxe ebis rxevebs. f i z i k u r i  

T v a l s a z r i s i T  maT S o r i s  gansxvaveba a r  arsebobs. gansxvaveba 

arsebobs aRqmaSi: vibracias ,  i n fr a -  da ultr a b g e r a s  adamiani 

aRiqvams v e s t i b u l a r u l i  a paratiT , SegrZnebis

 organoebiT, x o l o  xmaurs _ smenis 

organoebiT. 

v ibracia _ drekad s x e u l S i  warmoqmnili

 meqanikuri rxevebia; v i b r a c i i s  Z i r i T a d i  f i z i k u r i

 maxasiaTeblebia:     v i brog ada adgileb i s  a m plituda     (m),

 rx e v i s si C q ar i s a m plituda  (m/wm), rx e v i s  aCqarebis 

a m plituda (m/wm2), rx e v i s p e r i od i  (wm) da rx e v i s  s i x S i r e  (hc). 

adamianze moqmedebis mixedviT v ibracia  

iyofa :  _ rxevebis gadacemis 

mixedviT; 

_ moqmedebis mimarTulebis 

mixedviT; _ d r o i s  

maxasiaTeblebis mixedviT. 

rxevebis gadacemis mixedviT v ibracia Se i Zlebai yos sa erTo ,

 r o m e l i c  adamianis s x e u l s  sayrdeni zedapirebidan      

gadaecema, l o k a l u r i  _ r o m e l i c  adamians gadaecema k idure bi s  

s a Su ale b iT  vibrirebad zedapirebTan Sexebisas da 

kombinirebuli .  

moqmedebis mimarTulebis mixedviT v ibracia  

Se i Zleba  iyos: _ v e r t i k al u r i ;  

_ h o r i z o n t al u r i ,  zurg id a n  mkerdisken da p i r i q iT ;  
 

_ h o r i z o n t al u r i ,  marjvena mxridan marcxena 



mxrisken da p i r i q iT .  d r o i s  maxasiaTeblebis mixedviT 

ganaxsvaveben: 

_ mudmiv vibracias ,  r o m l i s  d ro s a c  v i brosi C q aris 

c v l i l e b a  a r  aRemateba 6 db-s; 
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_ cv ale b ad i  vibracia ,  r o c a  k o n t r ol i r e b a d i  

parametrebi 2 - j e r  da metad ic vleba .  

v i bracia xasiaTdeba m aRali b i o l o g i u r i  aqtivobiT .

 misi moqmedeba damokidebulia rxe v i s  s i xS ir ez e ,  

mimarTulebaze, modebis a d g ilz e ,  a m plitudaze ,  moqmedebis 

xangrZlivobaze ,  i n d i v i d u al u r  mgrZnobiarobaze da sxva. 

adamiani Z ali a n  mgrZnobiarea meqanikuri rxevebis mimarT _ 

aRiqvams 10-3-10-4 mm a m pl itud i s  mqone rxevebsac ki. amasTan, r a c  metia 

s i x S ir e ,  miT u f r o  mgrZnobiarea adamiani v i b r a c i i s  mimarT. 

s a e rTo vibracia ,  r o g o r c  wesi, d a b al i  s i xS ir is a a ,  magram

 d i d i  a m plitud iT .  gansakuTrebiT saSiSi a  6÷9 hc

 s i x S i r i s  dia pazonis rxevebi, vinaidan am zRvrebSia 

adamianis umetesi Sinagani organoebis sa kuTari rxe v i s s i xS ir e .  

aseTi s i x S i r i s  rxevebma Se i Zleba  gamoiwvios Sinagan organoebSi 

r e z o n a n s ul i      movlenebi,     r a c  gamoiwvevs      maT

 f u n q c i o n alu r  m o Sl ilo b a s  an q so v il e b i s  daskdomas. 

v e r t i k a l u r i  v i br a c i i s  pirobebSi , mjdomare

 mdgomareobaSi TavisaTvis r e z o n a n s ul i  s i xS ir e e b i s         

are 20-30        h e rc i s  f a r gl e b S i a ,  h o r i z o n t a l u r  

mdgomareobaSi      _      1,5-2 hc - is      f a r gl e b S i .       ga nsa kuTrebul

 mniSvnelobas iZens rezonansi ,  r o c a  i s  exeba mxedvelobis 

organos . mx edv elobiTi aRqmis moSla iwyeba 60,9-90 hc. s i x S i r u l i  

diapazonidan. Sinagani organoebisaTvis _ mkerdi, diafragma , 

m u cl i s  R r u      _     r e z o n a n s ul i      sixSire e b i a      3-3,5     hc,     

x o l o      m T el i      s x e ul i s a T v i s  damjdar mdgomareobaSi       _ 4-6 

hc. 

muSebs, r o ml e b i c  x a n gr Zl i v i  d r o i s  ganmavlobaSi

 ganicdian v i b r a c i i s  zemoqmedebas,             aReniSnebaT

 ` p a T olo g i u r i ~  c vl il e b e b i ,              romlebmac 

`vibridaavadebis~ s a x e l i  miiRo. adamianebs aReniSnebaT moZraobis 

k oord i n a c i i s  moSla ,  rye vis simptomebi,      sayrden-

mamoZravebeli      aparatis ,  n e r v ul i       sistemis , 

v e s t i b u l a r ul i ,        mxedv elobiTi a n al iz a tor e b i s        

dazianeba.       gansakuTrebulad saSiSi a      sxvadasxva

 q so v il e b i s      mikrotravmebis     gamomwvevi     bi Zg ise bri     

vibracia . d a b al s i x S i r i a n i  v ibracia  auaresebs organizmSi 



c ilo v a n ,  f er m e ntul ,  vitaminur c vl a s ,  s i s x l i s  bioqimiur 

maCveneblebs. l o k a l u r i  v ibracia  iwvevs mxrebis, x e l i s  

s i s xl Z arR v e b i s  spazmebs. rxevebi e r T d r o u l a d  moqmedebs n e r v ul  

daboloebebze ,  kunTovan da Zvlovan q sovilebze .  v i b r a c i u l i  

daavadebis ga mokveTili simptomebi vlindeba  v i b r o r e b ul       

zedapirebTan      muSaobis      10-15 w l i s       Semdeg.      

c x r i l S i  warmodgenilia v i brosi C q ar i s  h i g i e nuri normebi 

v i bro s a S iS i  profesi e b isaTvis .  
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v ibrosi C q ar i s  h i g i e nuri normebi 
 

c x r i l i  
# 5  

 

 
v i b r a c i i s  
saxe 

v i bros i C q ar is  dasaSvebi doneebi, db, 

o qta vur z ol e b S i  s a S u alo g e o m e t r i ul i  

sixS ire e b iT ,  hc. 1 2 4 8 16 32 63 125 250 1000 

s atra n s port

o :  

v e r t i k a l u r

i  

h o r i z o n t a

l u r i  

 
132 

122 

 
123 

117 

 
114 

116 

 
108 

116 

 
107 

116 

 
107 

116 

 
107 

116 

 
_ 

 
_ 

 
_ 

s a tr a n s p o r

to -

t e q n olo g i

ur i  

 

_ 
 

117 
 

108 
 

102 
 

101 
 

101 
 

101 
 

_ 
 

_ 
 

_ 

t e q n olo g i u
r i  

_ 108 99 93 92 92 92 _ _ _ 

sawarmoo 

saTavsebi, 

sadac ar  a r i s  

manqanebi, 

r o ml e b i c  

axdenen 

v i b r a c i i s  

generacias 

 
 
 

_ 

 
 
 

100 

 
 
 

91 

 
 
 

85 

 
 
 

84 

 
 
 

84 

 
 
 

84 

 
 
 

_ 

 
 
 

_ 

 
 
 

_ 

samosamsaxuro 

saTavsebi, 

s a k o n stru qt

oro  

biuroebi ,  

l a b o r a t o r i

e b i  

 
 

_ 

 
 

91 

 
 

82 

 
 

76 

 
 

75 

 
 

75 

 
 

75 

 
 

_ 

 
 

_ 

 
 

_ 

l o k a l

u r i  

vibracia 

 

_ 
 

_ 
 

_ 
 

115 
 

109 
 

109 
 

109 
 

109 
 

109 
 

109 

 
 

vibraciisagan dacva. v i bracia  mavned moqmedebs ara marto 

adamianebze, aramed amicirebs manqana-danadgarebis margi qmedebis

 ko efici e nt s ,  aCqarebs d e t a lT a  cveTas, x o l o  

r e zo n a n s ul i  movlenis gamo Se i Zleba  mowyobiloba-danadgrebisa 

da samSeneblo konstru qci e b is  ngrevac ki gamoiwvios. 

viobraciasTan b r Z ol a  j e r  kidev

 pro e q t ir e b i s  stadi az e  iwyeba. d i d i  

mniSvneloba aqvs mowyobilobis muSa reJim is s w or  SerCevas. 

mimarTaven v i b r a c i i s  Semcirebas r o g o r c  aRZvris w y aroSi 

(vibrodempfirebiT) , i se  misi g a v rc ele b i s  gzaze 

( v i b r o i z ol a c i i T ) .  

vibrodempfireba a r i s  m a salis mier meqanikuri rx e v i s  

e n ergiis STanTqmis da gabnevis unary. am mizniT v i b r i r e b ul  

zed a p ir s  faraven d i d i  Sinagani xaxunis mqone m a s aliT



 (rezina , f e t r i ,  qeCa, mastikebi, myari plastmasebi , xe,

 s p ile n Z - n i k eli s  da n i k el - t i t a n i s  Senadnobebi). 
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v i b r o i z ol a c i a  x o rc i eld e b a  merxev sistemaSi damatebiTi 

drekadi k a vS iris SetaniT ,  r o m e l i c  zRudavs

 v i br a c i i s  gavrcelebas .  aseTi drek adi

 elementia a m ort i z a t or i  _ f o l a d i s  zambara, r e s or i ,  

rezinapnevmaturi an r e z i n a l i T o n u r i  elementi . a m orti z ator ad  

Se i Zleba gamoyenebul iqnes: rezina ,  merqani, kauCuki, qeCa, 

n a t u r a l u r i  sacobi .  

p r o f i l a q t i k u r i  RonisZiebebi: adamianze v i b r a c i i s  mavne

 zemoqmedebis S e s a su st e blad d i d i  mniSvneloba aqvs 

Sromisa da dasvenebis s w or  organizebas. dauSvebelia

 v i b r i r e b ul  zedapirebTan konta qti     samuSao     d r o i s

 50%-ze mati x a n gr Zli vob iT .  samuSao          c v l i s           

ganmavlobaSi unda          moewyos          o T x i  r e gl a m e n t i r e b ul i      

Sesveneba. Sesvenebis     d r o s      x ele b i s aT v i s  T b i l i  abazanebi, 

x el e b i s  masaJi,      samkurnalo      f i z k u l t u r a ,  p e r i o d u l i       

samedicino      Semowmeba w el i w a d S i  e r T x el .  vibridaavadebis 

aRmoCenis SemTxvevaSi muSis gdayvana i s e T  samuSaoze,     r o m e l i c      

araa     d a k a v S ir e buli vibraciasTan , kunTebis     mniSvnelovan 

daZabvasTan da x el e b i s  gacivebasTan. 

i n d i v i d u a l u r i  dacvis  saSualebebi :

 v i brix elTaTm a n i  da vibroCamqrobi fexsacm eli .

 d a w n e x ili  mikroforova n i  r e z i n i s  sa m uxluri .

 s a e rTo v i br a c i i s  SemTxvevaSi _ s p e c i a l u r i  

a n t i v i b r a c i ul i  aveji ,  v i b r o i z o l i r e b u l i  baqnebi. 

 
 

3.2. a k u st i kuri  rxevebi 
 
 

a k u st i kur i  rxevebi moicavs r o g o r c  smenad rxevebs, i se  

arasmenad rxevebs romlebz ed ac adamianis smenis organo a r  

reagirebs . 

16 hc d a b al i  s i x S i r i s  bgerebs i nfrabg erebi ewodeba, 16

 hc - 20 khc -is dia pazonSi _ smenadi rxevebi, 20 khc -is 

z e v iT  _ u l t r a b g e r i T i  rxevebia. a kusti kur rxevebs bgeras 

uwodeben, x o l o  misi g a v rc ele b i s  ares _ b g er iT v els .  

adamianis smenis     a parats S e u Zl i a  aRiqvas sxvadasxva s i x S i r i s

 da intensi vobis     bgerebi. y v elaze        d a b al i        



mniSvnelobebi       mdebareobs 1-5       khc       s i x S i r i s        

diapazonSi .  a x al g a z r d i s  smenadobis zR v a r i  1000 hc s i x S i r e z e  

Sedagens 0 db, 100 hc s i x S i r i s  zR v a r i      u f r o      maRalia,

 radganac y u r i  u f r o      mgrZnobiarea     d a b al i      

s i x S i r i s  bgerebis mimarT. mtkivneul zR vr ad  miCneulia bgera 

do n iT  140 db, r a c  Seesabameba 200 pa-is t o l  bg er iT wnevas da 100 

vt/m2-ze intensivobas. 

 
 
 

29



 
 
 
 
 

3.2.1. xmauri da misgan dacva 
 
 

xmauri a r i s  sxvadasxva intensi vobis da s i x S i r i s  bgeraTa

 e rTo blio b a .  f i z i o l o g i u r i  T v a l s a z r i s i T  xmauri a r i s  

adamianisaTvis a r a s a s ur v el i  bgerebi. Cvens i r g v l i v  xmaurs 

axasiaTebs sxvadasxva done: sala parako done _ 30-40 db; msubuqi 

avtomanqanis xmauri _ 75-80 db; avtosirena _ 100 db; binis xmauri _ 

30-50 db. b g e r u l i      diapazonis a k u st i kur i  rxevebi     i y of a

 d a b als i x S ir i a n  (350 hc-ze naklebi) , s a S u alo s i x S i r i a n  (350-dan 

800 hc-mde), m aR alsi xSiri a n  (800 hc-ze zeviT) .  

s p e q t r al u r i  maxasiaTeblebis mixedviT xmauri Se i Zleba  i yos 

f a r T o z o l i a n i  _ r e a q t i u l i  Zravis xmauri, t o n a l u r i  _

 e l e q t r u l i  x e r x i s  xmauri. mudmiv xmaurad iT vl e b a  i s e T i

 xmauri, r o m l i s       done 8 saaTiani      samuSao      d R i s  

ganmavlobaSi 5 db-ze metad a r  icvleba .  cv alebadia xmauri, 

r o c a  c v l il e b e b i  5 db-s aRemateba. magaliTad , s a tr a n s p orto  

nakadis xmauri. w y v e t il i  xmauria _ b alon ida n  Se kumSuli        

a i r i s        w y v e t ilad         gamoSveba.        i m p ulsur i a  1       wamis 

x a n gr Zli vo b i s  b g e r iT i  im pulsebi _ i m p ulsur  reJimSi momuSave 

agregatebis da manqanebis xmauri. 

meqanikuri xmauris wyaroebad miCneulia moqanave sakisrebi ,  

k b il a  gadacemebi, manqanebis gauwonasworebeli mbrunavi

 naw ilebi .  a erodinamikuri xmauri warmoiqmneba 

ha eris nakadis moZraobis Sedegad _ v e n t il ator e b i s ,  

kompresorebis, airmberebis, Zravebis xmauri. 

h i d r a v l i k u r i  xmauri warmoiqmneba siTxe ebSi

 s t a c i o n a r ul  da a r a s t a c i o n a r ul i  

proceseb is mimdinareobis Sedegad (kavitacia , turbule ntoba ) .  

el e q tro m a g n i tur i  xmauri warmoiqmneba e l e q t r u l  mowyobilobebSi 

da manqanebSi. 

xmauri u a r y of iT ad  moqmedebs mT el

 organizmze . i s  Trgunavs c e n t r a l u r  

n e r v ul  sistemas, iwvevs p u l s i s  s i x S i r i s ,  sunTqvis r iT m i s  da 

nivTierebaTa c v l i s  darRvevas. xmauri Se i Zleba  gaxdes g ul -



s i s xl Z a r R v T a  sistemis , kuWis w y l u l i s ,  h i p e r t o n i ul i  

daavadebebis mizezi . 30-45 db do n i s  xmauri a r  a r i s  adamianisaTvis 

Semawuxebeli. 40-70 db don i s  xmauri damatebiT datv irT v a s  uqmnis 

n e r v ul  sistemas. 

80-100 db t o l i  xmauris x a n g r Zl i v i  moqmedeba iwvevs smenis 

gauaresebas da p r o f e s i u l  siyrues .  130 db don i s  xmauri iwvevs 

y u r i s  apkis dazianebas, kantuzias . 
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garda zemoT moyvanili magaliTebisa xmauris x a n g r Zl i v i  

moqmedeba iwvevs Tavis t k i v i l s  da adamianis i mu n itetis daqveiTebas. 

b g e r u l i  wnevis da don i s  h i g i e nuri  normebi 
 

c x r i l i  
# 6  

 

 
samuSao a d g i l i  

b g er iT i  wnevis doneebi db, 

o qt a vur z o l S i  

s a S u alo g e o m e t r i ul i  

s i xS ir e e b iT ,  hc  

bg eri

s  

done, 

db 
31 63 125 500 1000 2000 4000 8000 

s a k o n s tru q toro  

b iuros ,  

programistebis ,  

l a b o r a t o r i i s  

saTavsebi 

 
86 

 
71 

 
61 

 
49 

 
45 

 
42 

 
40 

 
38 

 
50 

marTvis saTavsebi, 

samuSao oTaxebi 

 

93 
 

79 
 

70 
 

68 
 

55 
 

52 
 

50 
 

49 
 

60 

d i s t a n c i u r i  marTvis 
saTavsi 

103 94 87 82 75 73 71 70 80 

saTavsebi g a momT vlel 

manqanaTaTvis da 

xmauriani 

agregatebisaTvis 

 
107 

 
94 

 
87 

 
78 

 
75 

 
73 

 
71 

 
70 

 
80 

mudmivi samuSao zonebi 

da a d g il e b i  

 

110 
 

99 
 

92 
 

86 
 

80 
 

78 
 

76 
 

74 
 

85 

 
 

xmaurisagan dacvi s  RonisZiebebi: xmauriani procesebisa da 

mowyobilobebis S e c vl a  naklebad xmaurianiT, xmauris Semcireba 

misi warmoqmnis wyaroSi , Senobis a k u st i kur i  damuSaveba, xmauris 

Semcireba misi g a vrc ele b i s  gzaze , xmauris wyaros ganlageba

 samuSao zonidan da d a s a xl e b ul i  punqtidan moSorebiT,

 xmauris mayuCebis     gamoyeneba,     manqana-danadgarebis

 v i b r a c i i s  Semcireba (ramdenadac i s  warmoadgens 

xmauris Z i r i T a d  wyaros) . 

saTavsis a k u st i k ur i  damuSaveba amcirebs kedlebidan ,

 Weridan, iatakidan a r e k v l i l i  bg eris

 intensivobas. amisaTvis gamoiyeneba saTavsis

 zeda pirebis bgeramSTanTqmeli m a s aliT mopirkeTeba da 

sxvadasxva k o n s tru q c i i s  m o c ulo b i T i  xmaurmSTanTqmelebi. ukeTesi 

ef e qturobis aT v i s  xmaurmSTanTqmel forov a n  masalas bg eris 

dacemis mxridan Ria  f or e b i  unda hqondes. 

x m a ur izolac i a  miiRweva p i rd a p i r i  xmauris

 intensi vobis SemcirebiT, ekranebis, kabinebis, 

SemoRobvebis, garsacmebis dayenebiT. 

b g e r iT i  ekranebi f a r T o d  gamoiyeneba warmoebebSi,

 s a tr a n s p orto  xmaurisagan dasacavad. 

mayuCebi gamoiyeneba aerodinamikuri xmauris Sesamcireblad . 



mayuCebi S e i Zleba  i yos  a b s o r b c i ul i ,  r e a q c i ul i ,  kombinirebuli .  
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xmaurTan b r Z o l i s  o r g a n i z a c i u l i  RonisZiebebi: Sromisa da 

dasvenebis s w o r i  organizeba , q v ecvleb is mowyoba, dasasveneblad 

xmaurisagan i z o l i r e b u l i  a d g i l i s  gamoyofa,

 Se Zlebisdagvarad xmovani s i g n al i s  S e c vl a

 s i n a Tl i s  s i g n al i T ,  xmauriani     danadgarebis marTva

 d i st a n c i u r a d  _     kabinidan.     muSaTa     p e r i o d u l i  

samedicino Semowmeba. 

i n d i v i d u al u r i  dacvis  saSualebebi : Sinagani

 da garegani xmaurwinaRebi (antifonebi) ,  

xmauris m aRali don i s  SemTxvevaSi xmaursawinaaRmdego muzaradi. 

 
 

3.2.2. i nfrabgera  da misgan dacva 
 
 

i nfrabg era  sawarmoo pirobebSi Serwymulia d a b a l s i x S i r u l  

xmaurTan, x o l o  mT el r i g  SemTxvevaSi _ d a b a l s i x S i r u l  

vibraciasTan .  

i n fr a b g er i s  wyaro Se i Zleba gaxdes

 v e n t i l a t o r i ,  dguSiani kompresori , 

Sigawvis Zrava, e l e q t r o r k a l u r i  Ru m eli  da sxv. 

i nfrabg era  adamianisaTvis saS iS  f a q t o r s  warmoadgens.

 T u  i n fr a b g e r i T i  rxe v i s  p e r i od i       a xlos a a  Sinagani      

organoebis      sa kuTari      rx e v i s  periodTan ,  viTardeba 

rezonansi .  am dros ,  magaliTad, g u l i s  SekumSvis a m plituda 

imdenad izrdeba ,  rom Se i Zleba  gaskdes art eri a .  g a r k v e uli  

f a z u r i  Ta n afardobisa da i nfr a b g er i s  sakmao

 i nt e n s i urob i s  SemTxvevaSi      S e i Zleba S ef erxd e s

 s i s x l i s  s i s x l i s  mimoqceva da g u l i  gaCerdes. 

s u s t i  i nfrabg era  moqmedebs Siga yurze  da qmnis

 ` zR v i s  avadmyofobis~ suraTs .  Zlier ma  infrabgeram ki 

S e i Zleba  Sinagani organoebi daazianos. s a S u alo  si m Zla vr i s  

i n fr a b g e r i s  moqmedebisas SeimCneva saWmlis momnelebeli 

organoebis gaRizianeba, moqmedebs r a  tvinze ,  Se i Zle ba  gamoiwvios 

g ul i s w a s vl a ,  daTrgunva, yuradRebis da Sromisunarianobis 

daqveiTeba, S i S i s  grZnobis d aufle b a ,  s a e rTo si suste ,

 v e s t i b u l a r u l i  a p aratis f u n q c i i s  darRveva.      

s a S u alo  si m Zla vr i s  infrabgeram     Se i Zleba      dabrmavebac     ki     



gamoiwvios.     gansakuTrebiT saSiSi a  7 hc s i x S i r i s  

infrabgera ,  vinaidan Se i Zleba  moxdes t v i n i s  biodenis a l f a -  

riTmTan Tanxvedra. 

110-150 db don i s  i nfrabg era  iwvevs arasasiamovno sub i e qtur 

SegrZnebebs da sxvadasxva f u n q c i o n al u r

 c vl il e b e b s  organizmSi , c v l il e b e b s

 c e n t r a l u r  n er v ul ,  g ul - s i s xl Z a rR vT a ,       

e n do k r i n ul       sistemebSi, v e s t i b u l a r u l  aparatSi . 
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amrigad, i nfrabg era  moqmedebs adamianis mT el organizmze da 

s p e c i f i u r  gavlenas axdens smenis organoze . i n fr a b g e r i s  

b i o l o g i u r i  a q t iuro b i s  mizezi , savaraudod, a r i s  rxevebi, 

romlebs ac aRiqvams r o g o r c  smenis organo, ise  s x e u l i s  

m T el i  zeda p iri .  

p r o f i l a q t i k u r i  RonisZiebebi: amJamad i n f r a b g e r u l i

 rxevebis normireba arasakmarisad S e s w a vlis  gamo a r  

xdeba. Sromis higi e nis p i r v e l i  r i g i s  amocanaa sawarmoSi

 i n fr a b g e r i s  intensivobis Semcireba,

 r o m el i c        tardeba       Semdegi mimarTulebiT: 

_ i n fr a b g e r i s  Sesusteba misi warmoqmnis wyaroSi , manqanaTa 

s w r af s vli a n o b i s  amaRlebiT i n fr a b g e r i s  warmoqmnis mizezis 

acileb a ;  

_ i n fr a b g er i s  wyaros i z ol a c i a ;  
 

_ i nfr a b g e r i s  STanTqma, CamxSobebis ( r e zo n a n s uli  da 

kameruli ) dayeneba; _ i n d i v i d u al u r i  dacvi s saSualebebi ;  

_ samedicino p r of il a q t i k a .  
 

ramdenadac i nfrabg era  moqmedebs smenis

 organoze da v e s t i b u l a r u l  aparatze , aseve 

s x e u l i s  mT el zeda pirze ,  amitom a u c il e b e l i a  r o g o r c  

smenis orga nos dacva s p e c i a l u r i  xmaurwinaRiT, is e  m T el i  

s x e u l i s  z ed a p i r i s  dacva i n fr a b g er i s  zemoqmedebisagan. 

mniSvnelovani samedicino p r o f i l a q t i k u r i  RonisZiebaa

 winaswari da p e r i o d u l i  samedicino Semowmeba 

( w eli w adSi  e rTx el ) .  g a n sa kuTre buli yuradRebaa saWiro kadrebis 

p r o f e s i u l i  SerCevis dros .  

 
 

3.2.3. ultr a b g e r a  da misgan dacva 
 
 

ultr a b g e r a s  miekuTvneba rxevebi, ro m elTa  s i x S i r e  16-20 khc-

s aRemateba da ro m els ac  smenis organo ver aRiqvams. 

ultr a b g e r a  f a r T o d  gamoiyeneba teqnikisa da mrewvelobis 

sxvadasxva dargSi ,  gansakuTrebiT a n al i z i s a  da

 k o n t rol i s a T v i s ,  medicinaSi

 (Terapia , q irurgi a ,  diagnostika ) . 

ultr a b g e r a         u a r yof iT ad         moqmedebs        adamianis        



janmrTelobaze ,         misi f i z i o l o g i u r i  moqmedeba sami 

Z i r i T a d i  mizeziTaa gamowveuli: T b u r i  ef e qt iT ,  
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wnevis c v l i l e b i T  da k a v i t a c i iT ( c a l k e u l i  ujr ed e b i s  

d a S l i T  da q so v il e b S i  sxvadasxva c vl il e b e b i T ) .  

q s o v i l i T  STanT q muli u l t r a b g e r i s  energia gadadis 

s iTboS i ,  r a c  iwvevs s x e u l i s  tem p eraturis awevas.

 d a b al i  intensi vobis u l t r a b g e r i s  t a l R i s  

moqmedebisas        Z i r iT ad ad         T b u r i         e f e q t i         aRiZvreba,

 zomi er i  intensivobis u l t r a b g e r i s  moqmedebam S ei Zleba 

p a r a l i z i  gamoiwvios, x o l o  maRali intensi vobis ultrabg era m  _ 

s i k v d il i .  

adamians, r o m e l i c  x S i r ad  g a n icdis  u l t r a b g e r u l i  

rxevebis zemoqmedebas, uWirs yuradRebis mokreba da wonasworobis 

dacva. ultr a b g e r a  iwvevs n e r v ul i  sistemis f u n q c i o n al u r  

darRvevas, wnevis c vl il e b a s ,  s i s x l i s  Semadgenlobisa da 

Tvisebebis c vl il e b e b s .  x S i r i a  C i v i l i  Tavis t k i v il z e ,  

s w r a f  d a Rl a z e  da smenis daqveiTebaze. 

moqmedi s a n i t a r i ul - h i g i e n ur i  normebiT ul t r a b g e r i s  wnevis 

done 16-20 khc s i x S i r i s  dia pazonSi a r  unda aRematebodes 

Sesabamisad 75-110 db-s, x o l o  20-100 khc s i x S i r i s  dia pazonSi _ 110 

db-s. 

p r o f i l a q t i k u r i  RonisZiebebi: d i s t a n c i u r i  marTva,

 a vtoblokir eba ,  danadgarsa da momsaxure p e r so n als

 S o r i s  ekranis     mowyoba,     u l t r a b g e r u l i  

danadgaris moTavseba c al k e  kabinaSi an saTavsSi . u l t r a b g e r i s  

wyarosTan u S u a l o  konta qtis      Tavidan      a s a c il e bl a d  y v ela

 manipulacia      unda      Catardes m x olod  danadgaris

 gamorTvis     Semdeg, x o l o      T u      gamorTva     

m iza nSewonili araa, muSa o p er ac i i s  C a s atar eblad 

a u c il e b e l i a  s p e c i a l u r i  damWerebisa da m a n i pulatorebis mowyoba. 

winaswari da p e r i o d u l i  samedicino Semowmeba ( w eli w adSi 

e r T x el )  _ n e vro p aTologi s ,  Terapevtis ,  o T o l a r i n g o l o g i s  

monawileobiT. 

i n d i v i d u a l u r i  dacvis  saSualebebi :

 xmaurwinaRi (umjobesia garegani), x el e b i s  

dasacavad _ ormagi xelTaTmani (Signidan bambis, garedan rezin is ) .  
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Ta v i  meoTxe 

sawarmoo 

gamosxiveba 

4.1. ele q tro m a g n itur i  gamosxiveba 
 
 

maRali s i x S i r i s  ele qtroda nadg are bi s  da

 r a d i o el e q t ro n i k i s  f a r T o d  danergvis Sedegad 

adamianebi el e q tro m a g n i tur i  v e l i s  ze ga vle n is qveS aRmoCndnen. 

ganasxvaveben el e q tro m a g n i turi  v e l i s  bunebriv da x elo v n u r  

wyaroebs. bunebriv ele q tro m a g n i tur  v e l s  miekuTvneba dedamiwis 

magnituri v el i ,  c i u r  

s x e ulT a  r a d i o t alR e b i ,  mzis gamosxiveba, r o m e l i c  gamosxivebis 

f a r T o  s p e q tr iT  xasiaTdeba, dedamiwis at mosf eroSi  mimdinare

 movlenebi (elva ,  i o n o s f e r o S i  mimdinare 

c vl il e b e b i ) .  

y v elaze  f a r T o  s p e q tr iT  warmodgenilia el e q tro m a g n i tur i  

v e l i s  x elo v n u r i  wyaroebi, r o m el n i c  Se i Zleba  daiyos Semdeg 

jgufebad :  

_ danadgarebi da aparatebi, r o ml e b i c  Tv iTo n  gamoasxiveben

 garemoSi ele qtro m a g n itur  v els :      sxvadasxva     

dia pazonis     da s i x S i r i s  r a d i o - s a t el e v i z i o  samauwyeblo

 sadgurebi ;       r a d i ol o k a c i u r i  danadgarebi;       

u l t r a s o n o g r a f i u l i ,  f i z i o - l a z e r u l i            danadgarebi;           

m i krotalRov a n i            Rumlebi ; samrewvelo d i e l e q t r i k u l i  

gaxurebis da m a R a l s i x S i r ul i  de n iT w rTo b i s  aparatebi da 

sxva a n a lo g i u r i  danadgarebi da xelsawyoebi ;  

_ danadgarebi da aparatebi, r o ml e b S i c  gaedineba

 e l e q t r u l i  deni da garemoSi gamoasxiveben 

p a r a z i t u l  ele qtro m a g n itur  v els .  am j g u f s  miekuTvneba: 

el e q tro e n e r g i i s  gadacemis m aRali     Zabvis xazebi;

 gamanawilebeli     aparatura , s atr a n sfor m atoro ,          denis         

momxmarebeli         Zravebi,         ele qtrog a m ac x ele ble b i ,  

el e q troq ur e b i ,  v i d e od i s pl e i s  terminalebi ,  macivrebi, 

t el e v i z o r e b i  da a.S. 

aseTi danadgarebis muSaobis Sedegad a d g i l i  aqvs



 garemoSi ele qtro - m a g n itur i       v ele b i s

 warmoqmnas da      maT gavrcelebas .       danadgaris      

muSaobisas gamosxivebis wyaros warmoadgens: i n d u q c i u r i  koWa, muSa 

kondensatori ,  maRali s i x S i r i s  g e n eratori ,  tr a n sfor m a tor i ,  

antenebi da sxva kvanZebi. 

el e q tro m a g n i tur i  t alR e b i s  zemoqmedebis

 T v a l s a z r i s i T  g ar k v e ul 

saSiSroebas warmoadgens m aRali Zabvis gadamcemi ele q troxaz e b i ,  

el e q tro e n e r g i i s  gamanawilebeli sistemebi, r k i n i g z i s  da 

sa q alaqo tr a n s p ort i s ,  m e tro p ol it e n i s  
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sakontaqto q s ele b i  da sayofacxovrebo ele qtromow yobiloba .  

aseTi zemoqmedebis Sedegi Se i Zleba i yos  s w r a f i

 d a R l il o b a ,  c e n t r a l u r i  n e r v uli ,  imunuri, 

r e p r o d u q c i ul i ,  e n d o k r i n ul i          sistemebis         f u n q c i i s

 moSla ,  avTvisebiani warmonaqmnebis ganviTareba (Tavis tvi n i s ,  

sarZeve j i r k vl e b i s ) ,  l e i k oz e b i  da sxv. 

Sv edeTSi da aSS-Si Catarebulma (1958-1977) kvlevebma aCvena,

 rom eleqtroqvesadgurebidan ,  tra n sform atore bid a n  150 m 

r a d i u s S i  magnituri v e l i s  i ndu qcia 0,3       mktl-s *

 aRemateboda. am       obieqtebTan       mcxovreb       adamianebSi 

simsivneebisa da l e i k oz e b i s  r i c x v i  o r j e r  meti i yo 

mosaxleobis sxva n a w ilTa n  SedarebiT.          1991     w e l s

 aSS-Si gamoqveynebulma k vle v i s  Sedegebma     gamoavlina 

l e i k o z i T  daavadebis r i s k i  im mosaxleobisaTvis ,  r o m e l i c  

r e g u l a r u l a d  xmarobs eleqtrogamaTboblebsa da e l e q t r u l  

sabnebs. 

el e q tro e n e r g i i s  gadamcemi xazebis t r a s i s  gaswvriv 

d ad g e n il i a  san itariul-da mca v i  zo n i s  sigane,

 r o m el i c  damokidebulia am xazebSi

 gamavali e l e q t r ul i d e n i s  Zabvaze. 

 
 

zo n i s  sigane, m 10 20 40 50 

eleqtrogadamcem 

xazebSi gamavali 

denis Zabva, kv 

 

20 
 

120 
 

400 
 

735 

 
 

sa n itariul-da mca v i  zo n i s  miRma e l e q t r u l i
 v e l i s  daZabuloba a r  unda 

 

aRematebodes E=0,5 kv/m. 
 

aranakleb saSiSroebas warmoadgens e l e q t r u l i

 t alR e b i s  zemoqmedeba b i o l o g i u r          obieqtebze

 r a d i o - t e l e l o k a c i u r i  sadgurebis ,          

e n e r g e t i k ul i  danadgarebis m a xloblad .  aseTi zemoqmedebis d i d i  

w i l i  modis fiWur ,  mo b ilur ,  Tanamgzavrul da sxva kavSirebze. 

Cvens binebSi ele qtromow yob ilob e b i  da mis i r g v l i v

 ele qtrok a b eleb i ,      el e q trof a r e b i ,      l i f t e b i s      

eleqtrokveba ele qtro - m a g n itur i  v e l i s  wyaros warmoadgens. 

 



 
 
 
 
 
 

* m k tl  ( m ikrotesla )  _ magnituri v e l i s  i n d u q c i i s  
e r T e ul i a  Cu sistemaSi 
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t l R   g mosxi t l R i s  s i g r  m r x i s  s i x S i r  c  

1 

r d i o s i x S i r i s  d i z o i  

z g r l i  1 z  m ti  c z  l i  

g r l i  1 . . .1 . . .  c  

s S u l o  1 . .. .1 . . .  c  

m o l  1 . . .1 . . .  m c 

u l t r m o l :  

m t r u l i  

d c i m t r u l i  

s t i m t r u l i  

m i l i m t r u l i  

 
1 . . .1 

1 . . .1 dm 

1 . . .1 sm 

1 . . .1 mm 

 
. . .  m c 

. . .  m c 

. . .  g c  

. . .  g c  

s u m i l i m t r u l i  1. . .  mm . . .  g c  

o t i u r i  

i f r i T l i  T u r i   m mmd . . .  t c  

x i l d i  . . .  mm . . .  t c  

u l t r i i s f r i  . . . . . .1 ·1  t c  

m i o i z i r l i  

r t g i s   . . . 1 ·1 . . . ·1  t c  

 

 
 
 
 
 

el e q tro m a g n itur i  v e l i s  sayofacxovrebo 
wyaroebi 

 

c x r i l i  
# 7  

 
 

wyaro 
manZili , ro m elzed a c  emv-is done 0,2 

m ktl -z e  naklebia 

a e r o g r i l i  momuSave x elsawyodan 1,4 m etri 

t e l e v i z o r i  `Sony~ ekranidan 1,1 metri, k e dlid a n  1,2 m etri 

orn aTur i a n i  
gamanaTebeli 

0,03 m 

el e q t r o R u m el i  0,4 m 

macivari `stinol- 1 1 0 ~  karidan 1,2 m etri 

macivari `minsk-11~ kompresoridan 0,1 m etri 

uTo  `Philips~-i 0,23 m 

e l e q t r o r a d i a t o r i  0,3 m 

 
 

el e q tro m a g n itur  v e l s  gaaCnia g a r k v e uli  energia

 da vrc eld e b a  el e qtro m a g n i turi  

t a l R i s  saxiT ,  r o m l i s  Z i r i T a d i  parametrebia: t a l R i s  

sigrZe ,  rxevebis s i x S ir e ,  g a v rc el e b i s  siCqare. c x r i l S i  

warmodge nilia el e q tro m a g n itur i  t alR e b i s  m T el i  sp e qtri .  

el e q tro m a g n i tur i  t elR e b i s  s p e q tr i  
 

c x r i l i  
# 8  
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g m sxi i  z  l i  ·1 z  m ti  t c  

 

 
 
 
 
 

khc _ k iloh erci= 1 0 3  

h e rc i  
 

mhc _ megaherci=106 

h e rc i  

t h c  _ teraherci=10 1 2  
 

1 mkm _ mikrometri=10 -6 

m etri 

 

ghc_ gigaherci-10 9 h e rc i  1 _ angstremi=10-8 sm 
 
 

r a d i ot alR e b i .  adgilmdebareobis da el e q tro m a g n i tur i  

t a l R i T  dasxivebis mixedviT ganasxvaveben p r o f e s i u l ,  

a r a p r of e s i ul ,  sayofacxovrebo da samoqalaqo dasxivebas. 

organizmze aseTi saxis dasxivebis x a r i s x i  da zemoqmedeba 

damokidebulia nakadis simkvriveze, gamosxivebis s i x S ir ez e ,

 zemoqmedebis xa ngrZlivobaze ,  dasxivebis reJimze,     

zedapirze .  orga nizmis i n d i v i d u al u r  Tvisebebze,

 garemos temperaturaze (280-ze meti) da sxva. 

aseTi dasxivebis b i o l o g i u r i  e f e q t i  vlindeba  sxvadasxva 

for miT :  organizmSi umniSvnelo Zvrebidan _ mTlianobaSi  

s e r i o z u l  darRvevamde. 

el e q tro m a g n itur i  t a l R i s  e n ergiis STanTqma vlindeba

 r o g o r c  T b u r i  efe qti .  g a r k v e uli  zRvr id a n       

da w y e buli      adamianis      organizmi      ver axerxebs c a l k e u l i  

organoebidan Warbi s iT bo s  gadacemas da amiT organizmis 

temperatura matulobs .  aseTi t alR e b i s         zemoqmedeba

 gansakuTrebulad        mavnea        i s e T i  organoebisaTvis 

rogor ic a a :  T v al i ,  t v i n i ,  T ir k m eli ,  kuWi, saSarde da 

sanaRvle sadinarebi . ga nsa kuTrebulad saSiSi a  T v a l z e  zemoqmedeba, 

radganac xdeba T v a l i s  b r o l i s        SemRvreva       _       

kataraqta da       a d g i l i        aqvs rqovanas damwvrobas. 

el e q tro m a g n i tur i      t a l R i s  x a n g r Zl i v i  zemoqmedeba zia ns

 ayenebs c e n t r a l u r  n e r v ul  sistemas, nivTierebaTa 

m imocvlis process ,  c v l i s  s i s x l i s  Semadgenlobas. 

el e q tro m a g n itur i  v e l i s  zemoqmedebis Usimptomebia _ Tavis 

t k i v i l i ,  Tavbru, a r t e r i u l i  wnevis c vl il e b e b i ,

 p u l s i s  aCqareba an Seneleba, g u l i s

 kunTSi c vl il e b e b i ,  n e r v ul - f s i q i k u r i  



m o Sl ilo b e b i ,  swrafadganviTarebadi d a Rl il o b a ,  aseve Tmis 

cvena, f r C x i l e b i s  mtvrevadoba, wonis dakleba . a d r e u l  etapze 

aseTi darRvevebi gamosworebadia. 

el e q tro m a g n i tur i  t alR e b i s  simkvrivis

 energia a r  unda aRematebodes 10 

vt/m2-s, l o k a l u r i  dasxivebisas ( x ele b i s  mtevnebisaTvis) _ 50 vt/m2. 
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el e q tro m a g n i tur i  gamosxivebisagan dacvis

 p r o f i l a q t i k u r i  RonisZiebebi: gamosxivebis s i m Zla vr i s       

Semcireba; gamosxivebis      wyarodan ma n Z ilis gazrda ;  

gamosxivebis      zon aSi       yof n i s  x a n gr Zli vob i s  Semcireba;

 gamosxivebis      wyaros s e q t o r u l i       blokir eb a ;       

gamosxivebis      wyaros      ekranireba;      ekranebis      damiweba; 

saTavsSi s a erTo c v l i T i  v e n t il a c i i s      mowyoba     (saTavsis     

zeda zonidan     ha eris gawoviT da samuSao zonaS i  s u fT a  haeris 

miwodebiT), gamosxivebis wyaros i r g v l i v  sa n itariul -da mca v i  zo n i s      

Seqmna,     Sromisa     da     dasvenebis     reJimis SemuSaveba. 

winaswari da p e r i o d u l i  samedicino Semowmeba ( w eli w adSi  

e rTx el ) .  damatebiTi Svebuleba , 6 saaTiani samuSao dRe. 

i n d i v i d u a l u r i  dacv is  saSualebebi :

 s t a c i o n a r ul i ,  gadasatani maekranirebeli

 mowyobiloba;         i n d i v i d u al u r i  maekranirebeli         

tansacm eli ;  i n d i v i d u a l u r i  damcavi kompleqti ,  r o m e l i c  Sedgeba 

da mcv eli kostumisgan, Tav is damaekranirebeli      Tavsaxuravisgan      

da s p e c i a l u r i  el e q trog a m t ar i       la n C i a n i  

fexsacmlisgan .      as eTi     kom pleqtis     gamoyeneba     a k r Z a l ul i a

 im SemTxvevaSi, T u  muSaobis d r o s  

S e s a Zle b eli a  dengamtar nawilebTan Sexeba. 

T v a l i s  dasacavad _ s p e c i al u r i  da mcv eli s aT v ale  _ ОРЗ-

5 t i p i s ,  r o m l i s  mina d a f a r u l i a  naxevargamtari k a l i s  

o q s i d i s  fe n iT ,  r o m el i c  0,8-150 sm s i g r Z i s  el e q tro m a g n i tur i  

t alR e b i s  sim Zlavres 30 db - iT (1000-jer) amcirebs. 

 
 

4.2. i n f r a w i T e l i  (Tburi )  gamosxiveba 
 
 

i n f r a w i T e l i  gamosxivebis s p e qtr i  p i ro b iT ad i y of a

 sam na w ilad :  g r Z e l t alR o v a n i      _     3 mkm-ze meti,

 s a S u alot alRo v a n      _     1,5-3,0     mkm     da     

mokle -t alRova n i  _ 1,4 mkm-ze naklebi . 

i n f r a w i T e l i  gamosxivebis anu s x i v u r i  s iT bo s  zomi eri  

doz a  x e l s  uwyobs organizmis T e r m or e g ulac i i s  reJims. zomaze 

meti T b u r i  gamosxivebis SemTxvevaSi adamiani STanTqavs r a

 T b u r i  e n ergiis n a w ils ,  m atulobs kanisa da



 masTan mimdebare q so v il e b i s  temperatura. dasxivebaze 

reagirebs m T el i  organizmi :  midis bioq i m iuri Zvrebi, irRveva 

g ul - s i s xl Z a r R v T a  da c e n t r a l u r i  n e r v ul i  siste mis muSaoba. 

i n f r a w i T e l i  gamosxivebis moqmedebis ef e qt i  damokidebulia 

t a l R i s  sigrZeze ,  gamosxivebis nakadis intensiurobaze ,  

d a s x i v e b uli  z ed a p i r i s  sid ideze ,  organizmis 
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dasx i v e bul ubanze, dasxivebis xangrZlivobaze ,

 sxivebis dacemis kuTxeze , tansacmelze . 

g r Z e l i  i n f r a w i T e l i  sxivebi STainTqmeba kanis zeda fenaSi 

0,1-0,2 mm siRrmeze. kanis z ed a p irs y v elaze  metad axurebs 3 mk 

t a l R i s  sxivebi. kanis rqovana g a r s S i  aRwevs 2,75 mk-ze mokle 

t alR e b i .  g a ns a kuTrebuli SemRwevunarianoba axasiaTebT x i l u l  

sxivebs. 0,76-1,4 mk t a l R i s  s i g r Z i s  mqone i n f r a w i T e l i  sxivebi 

organizmSi ramdenime s a nti m etris siRrmeze aRwevs. 

mokle i n f r a w i T e l i  sxivebi gansakuTrebiT mavned moqmedebs 

T v a l i s  rqovana garsz e  da tvinze .  aseTi sxivebis x a n g r Zl i v i  

moqmedeba T v a l z e  iwvevs p r o f e s i u l ,  e.w. i n f r a w i T e l

 kataraqtas,  x o l o  Tavis q al a S i  SeRwevisas moqmedebs

 t v i n i s  q so v ile bz e  da sxvadasxva u j r e d u l  warmonaqmnebze da 

Se i Zleba  T b u r i  dartyma gamoiwvios. m o s alod n el i s      damwvroba,

 k a p ilare b i s      mkveTri     gaganiereba,     kanis pigmentacia. 

magaliTad , minamberebs da mefoladeebs aReniSnebaT mdgradi 

w i T e l i  pigmentacia saxeze da xelebze .  

p r o f i l a q t i k u r i  RonisZiebebi: i n f r a w i T e l

 gamosxivebasTan dak a vS ir e bul samuSaoTa 

r a c i o n a l u r i  g r a f i k i s  Sedgena; muSebisaTvis Sromisa da 

dasvenebis reJim is SemuSaveba; saTavsSi e f e q t u r i  v e n t il a c i i s  

mowyoba; T b u r i  gamosxivebis wyaros T b o i z ol a c i a  da ekranireba; 

sahaero Sxapebi da kondicireba ;  muSebisTvis dasvenebis a d g il e b i s  

mowyoba. e.w. ` c x e l i ~  p r of e s i i s  muSebisaTvis sasm eli reJimis 

uzru n v el yof a ,  c ilo v a n - v i t a m i n i z ir e b uli  sasm eli

 reJimi , s p e c i a l u r i  kvebis racio n i .  muSaTa 

winaswari da p e r i o d ul i  samedicino Semowmeba. 

i n d i v i d u a l u r i  dacvis saSualebebi . s p e c i a l u r i  aWris 

sp ectansacmeli (maudi, breze nti ,  bambis q s o v il i ,  qimiurad

 damuSavebuli l i T o n u r i  d af ar v i s  mqone 

qsovilebi ) .  tyavis s p e c i a l u r i  fexsac m eli ,  Ceqma an naxevarCeqma. 

sabuxari (maudis, br ez e nt is  an c ec xlg a m Zl e  m a s aliT 

g a J R e n T il i  s el i s )  saxisa da T v a l i s  dasacavad: _

 Tbodamcv eli f a r i  МТЗ-С , a R Wur v ili  

da mcv eli s a T v al i T  C-32, d a mcv eli niRabi gamWvirvale ekraniT C 



40,; S u q f i l t r e b i  П-2 da П-3; d a mcv eli saTvale .  

Tavis dasacavad: CaCqani, C afxut i ,  f a r T o f a r fl e b i a n i  qudi 

(qeCis, f e t r i s  an uxeSi maudis). 
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4.3. u l t r a i i s f e r i  gamosxiveba 
 
 

u l t r a i i s f e r i  gamosxiveba ewodeba el e q tro m a g n i tur i  
gamosxivebis 0,4 mkm-dan 

 

20 -mde dia pazonis t alR e b s .  
 

u l t r a i i s f e r i  sxivebis e rT ad e rT  bunebriv wyarod

 iT vl e b a  mze. u l t r a i i s f e r i  sxivebis x elo v n u r

 wyarod iT vle b i a n      gazganmuxtvis naTurebi , 

e l e q t r u l i  r k a l i      da     sxv.     u l t r a i i s f e r i  gamosxiveba     

a u c il e b e l i a      adamianis n o r m alur i  

s icocxli su n ar i a no b i s aT v i s .  misi ararsebobis SemTxvevaSi 

organizmSi a d g i l i  aqvs       ar a s a sur v el       movlenebs,       

ro m els ac        ` s i n a Tl i s        S i m S ils ~        an ` u l t r a i i s f e r  

ukmarisobas~ uwodeben. 

b i o l o g i u r i  ef e q t i s  mixedviT gamoyofen

 u l t r a i i s f e r i  gamosxivebis sam diapazons:

 m a R altalRov a n i  sxivebi      xasiaTdeba s u s t i

 b i o l o g i u r i  efe qt iT .  s a S u alot alRo v a n i  sxivebi     

x e l s  uwyobs kanis     g arujv a s      da     bavSvebis     dacvas 

raqitisagan .         moklet alRova n i  u l t r a i i s f e r i         sxivebi        

a q t iur ad         moqmedeben c ile bT a n ,  cximebTan, xasiaTdebian 

ga mokveTili b a q t e r i o c i d ul i  e.i. gamauvnebeli moqmedebiT.         

u l t r a i i s f e r i          gamosxiveba         amcirebs         adamianis

 organizmis mgrZnobelobas       z o g i e r T i        mavne       

nivTi erebis  mimarT.       aseTi       saxis       sxivebis 

o p t i m alu r i          doze b i  x e l s          uwyobs         nivTierebaTa         

c vl a s ,          aumjobesebs sisxlwarmoqmnas, z r d i s  fermentebis 

aqtivobas. 

d i d  qalaqebSi at mosferos dabinZurebis Sedegad

 misi ganWvirvaloba mcirdeba, r a c  x e l s  u S l i s  

u l t r a i i s f e r i  sxivebis gamtarobas. 

x elo v n u r i  wyaroebis u l t r a i i s f e r i  sxivebi

 S e i Zleba gaxdes mwvave da q r o n i k ul i  

p r o f e s i u l i  daavadebebis mizezi . 



am mxriv y v elaze  f a q i z  orga nod iT vl e b a  T v a l i  (rqovana 

da lor w o v a n i  garsi) .  viTardeba T v a l i s  daavadeba

 el e q t r o o f t al m i a ,  r o m l i s  simptomebia T v a l S i       

uc xo  s x e u l i s  SegrZneba, s i n a Tl i s  S i S i ,  cremldena .

 p a r a l e l u r a d  viTardeba lorwo v a n a s  anTeba _ 

ko n iu n qt i v it i  da kataraqta. 

u l t r a i i s f e r i  gamosxivebis zemoqmedeba kanze

 mimdinareobs misi anTebiT, SeSupebiT da 

avTvisebiani simsivneebis warmoqmniT. 
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momuSaveebisaTvis (kanis d a u c v el  adgilebz e )

 u l t r a i i s f e r i  gamosxivebis intensivoba a r  unda     

aRematebodes 10     vt/m2-s. u l t r a i i s f e r i  gamosxivebisagan 

dasacavad     gamoiyeneba mzis     sawinaaRmdego ekranebi,     

ro ml e b i c      S e i Zleba i yos q imiuri (qimiuri sacxebi) da 

f i z i k u r i  (sxivebis STanTqma, gambnevi da amreklavi winaRobebi).       

karg damcav       saSualebad       iT vl e b a        spectansacmeli ,

 r o m e l i c  damzadebulia sxivgaumtari masalisagan. 

T v al e b i s  dasacavad gamoiyeneba s aT v ale  damcavi minebiT. 

 
 

4.4. l a z e r u l i  gamosxiveba 
 
 

mecnierebaSi, s a x al xo  meurneobaSi da medicinaSi s u l  u f r o

 f a r T o d  gamoiyeneba q v a nturi g e n e r atori  an, 

r o g o r c  mas uwodeben, l a z e r i .  1952 w e l s  e r T d r o u l a d  da     

erTmaneTisagan damoukideblad ru s i ,  a m erik eli da     k a n ad eli 

f iz i ko s e b i s      mier.     aRmoCenili iqna el e q tro m a g n i tur i      

rxevebis     ge n eraciis da g a Zli er e b i s  a x a l i  meTodi. qvantur 

g e n e r etorSi  a q t i u r  nivTierebad gamoyenebul iqna 

s i n T e z i r e b ul i  l a l i s  k r i s t a l i .  aseT qvantur ge n erators 

uwodes l a z e r i ,  r a c  Sedgeba i n g l i s u r i  sityve bis p i r v e l i  

asoebisagan: Ligt amplification by stimulated emission of radiation _ 

` s i n a Tl i s  ga Zliereba  s t i m u l i r e b u l i  gamosxivebis g z iT ~  

Tanamedrove l a z e r i  warmoadgens optikur-meqanikur da

 e l e q t r u l  mowyobilobaTa kompleqss, r o m el S i c  

warmoiqmneba s x i v u r i  energia. 

l a z e r i s  gamosxiveba warmoadgens emg-is ga nsa kuTrebul

 saxes, r o m l i s  generireba warmoebs 0,1-1000 mkm s i g r Z i s  

t a lR e b i s  diapazonSi .  sxva sxivebisagan l a z e r i s  sxivebi 

gansxvavdeba monoqromatulobiT (mkacrad e r T i  s i g r Z i s  t alRe b i ) .  

k o h e r e n tulob iT  (roc a  t a l R i s  sigrZe ,       g a v rc el e b i s

 mimarTuleba      da f a z a  T a n x v edr ili a )      da     sx i v i s      

konis     mkveTri     mimarTulebiT .      organizmze l a z e r u l i  

gamosxivebis     zemoqmedebis     x a r i s x i      damokidebulia :

 gamosxivebis     intensivobaze , t a l R i s  sigrZeze ,  moqmedebis

 xangrZlivobaze ,       i m p uls i s  s i x S i r e z e       da      mis 



ganmeorebadobaze,       i m p uls i s        xangrZlivobaze ;        

dasasxi v e b eli       q so v il e b i s        da organoebis       b i o l o g i u r        

da       f iz i k ur - q i m i ur        Tvisebebze. T v a l i s        dasxivebis 

SemTxvevaSi b r o l i      da     rqovana     kargavs     gamWvirvalobas.     

b aduris  dazianeba _ Seuqcevadi procesia ,  da damokidebulia mis 

S e f e r ilo b a z e .  aRmoCnda, rom mwvane da c i s f e r i  T v al e b i  u f r o  

ziandeba l a z e r i s  sxivebisagan, v idr e  muqi f e r i s  Tvaleb i .  
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l a z e r i s  sxivebisagan kanze da

 organoebSi warmoiqmneba T b u r i  efe qti ,

 r i s  Sedegadac a d g i l i  aqvs c i l i s  Sededebas. m aRali 

s i m Zla vr i s  sxivebisagan u ecrad Cndeba d a n e kroz e buli  k r a t e r i s  

magvari ubnebi, r o m e l i c  gamowveulia b i o l o g i u r i  q s o v i l i s  

d a S l i T  da a orT ql e b i T .  

g r Z e l t a l R i a n  l a z e r i s  sxivebs gaaCnia organizmSi Rrmad 

SeRwevis unari ,  magaliTad , m u cl i s  z ed a p i r i s  p i rd a p i r i  

dasxiveba azianebs R v i Zl s ,  kuWnawlavs da sxva organoebs, r i s  

Sedegadac mo s alod n eli a  f a r u l i  sisxlde n e b i .  

s a S iSroe b i s  x a r i s x i s  mixedviT l a z e r i s  sxivebi 4 kl a s a d  
iyofa .  

 

I k l a s s  miakuTvneben s r u l i a d  uvnebel sxivebs, r o m e l i c

 T v al i s a  da kanisaTvis a r  warmoadgens saSiSroebas ;  

II k l a s s  miekuTvnebian l a z er e b i ,  r o m e l i c  saSiSroebas 

warmoadgens T v al e b i s  p i rd a p i r i  da a r e k l i l i  s x i v iT  

dasxivebisas; 

III k l a s s  miekuTvneba l az er e b i ,  ro m elTa  gamosxiveba

 warmoadgens saSiSroebas T v al e b i s  p i rd a p i r i ,  a r e k l i l i  

da gab n euli s x i v i T  dasxivebisas; 

IV k l a s i  moicavs i s e T  laz er e b s ,  ro m elTa  g a b n e ul -

a r e kl il i  gamosxiveba 10 sm-is d aSore b iT saSiSroebas uqmnis 

Tvalebsa da kans. 

p r o f i l a q t i k u r i  RonisZiebebi: l a z e r i s

 danadgaris saTavsSi opti kur - q v a nturi 

g e n e r atoris  ise  ganTavseba, rom sxivTa konis gza a r  gadiodes 

momsaxure p e r s o n al i s  yof n i s       ad g il e b S i ;  sxivTa konis      

fo k u s ir e b i s  w e r t i l i s  dacva diafragmiT ;  konis b o l o S i  

saWeris _ konis mSTanTqmelis mowyoba. 

l a z e r i s  saTavsSi a r  unda i yos s ar k i s e bri  z e d a p i r i s  mqone 
sagnebi. 

 

k edlebis ,  Weris da mowyobilobis SeRebva a r e k vl i s  

min i m aluri ko e f i c i e n t i s  mqone saRebavebiT; saa p aratoSi damcavi

 blok ir e b a  da s i g n al iz ac i a ;  marTvis p u l t i s  ganTavseba 

c al k e  saTavsSi ; simedo e l e q t r o i z ol a c i a ;  a r a i z o l i r e b u l i  

sadenebis da f ar e b i s  ganlageba     miuwvdomel a d g ilz e ;      



korpusebis , SemoRobvis, m ile b i s      da     sxv.     damcavi Camiweba;

 p e r i o d ul i  samedicino Semowmeba; samuSao a d g i l z e        

maRali       ganaTebuloba ;       muSaobis       pirobebis       

s a n i t a r i ul - h i g i e n u r i  gamokvleva. 

i n d i v i d u a l u r i  dacvis  saSualebebi :

 l a z e r i s  danadgaris pultebTa n ,  farebTan ,

 samuSao a d g ile bz e  _ d i e l e q t r i k u l i         xali C e b i ,         

ganmmuxtvadi Camamiwebeli     Stangebi,     d i e l e q t r i k u l i      

xelTaTmani da instrume nti ,      f i l t r i a n i  
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s p e c i a l u r i  damcv eli saTvale .  kanis s a f a r i s  dacva _ muyaos 

fenis ,  Txevadi kremis s aSualeb iT .  t e q n ol o g i u r i  x al a T i .  

 
 
 

4.5. m a io n izire b eli  gamosxiveba 
 
 

r a d i o a q t i u r i  nivTierebebi da i zoto p e b i  f a r T o d  gamoiyeneba

 s a x al xo  meurneobis sxvadasxva dargSi .  i z o t o p i  a r i s  

e r T i  da igive ni vTi erebis atomi, ro m els ac  aqvs sxvadasxva

 atomuri      wona. i zoto p e b i  i Sl e b i a n  da

 i Zle v i a n  r a d i o a q t i u r  gamosxivebas. adamianis orga nizmSi 

r a d i o a q t i u r i  gamosxiveba iwvevs mT el r i g  Seqcevad da Seuqcevad 

procesebs. radganac adamianis organizmi Seicavs 75% w y als ,  

dasxiveba iwvevs w y l i s  r a d i o l i z s  e.i. i o n i z a c i i s  Sedegad 

warmoiqmneba T a v i s u f a l i  maRali a qtivobis mqone r ad i k al e b i  H+     

da OH-. i s i n i  Sedian qimiur re a qciaSi b i o l o g i u r i  q s o v i l i s  

c ile bTa n ,  fermentebTan da sxva elementebTan, r a c  iwvevs 

orga nizmis b ioq i m iuri  procese bis moSlas .  TandaTanobiT am 

p roc e s S i  monawileobas      iRebs organizmis      sxva

 molekuleb i ,       r i s       Sedegadac      irRveva 

nivTierebaTa c v l i s  procesebi ,  neldeba da wydeba a x a l i  

q so v il e b i s  zrd a ,  iqmneba a x a l i  q imiuri naerTebi. es naerTebi 

a r i s  adamianis organizmisaTvis SeuTa vs e beli naerTebi. s a b olo od  

wydeba c a l k e u l i  orga nos funqcionireba .  

r a d i o a q t i u r i  dasxiveba organizmSi iwvevs

 sisxlwarmomqmneli organoebis f u n q c i i s  moSlas ;       

kuWnawlavuri f u n q c i i s  darRvevas; organizmis      i mu n it etis  

daqveiTebas; j a n m r T e l i  ujr ed e b i s  avTvisebianSi gardaqmnas. es 

p roc e s i  Se i Zleba  g a gr Z eld e s  ramodenime saaTs, dRes, w els .  

r a d i a c i u l i  ef e q t i  Se i Zleba i yos  so m at iur i  da
 genetikuri .  

 

som atiuri  ef e q t i  vlindeba  s x i v u r i  daavadebis,

 s i s x l i s  gaTeTrebis _ l e i k o z i s ,  

damwvrobis, avTvisebiani warmonaqmnebis saxiT .  

g e n etikuri ef e q t i  vlindeba  Semdgom TaobebSi. 
 

γ _ sxivebiT , 0,25 g r  d o z i T  dasxivebisas a d g i l i  aqvs mwvave 



dazianebebs. 0,25-dan 0,5 grei-mde dasxivebisas aRiniSneba s i s x l S i  

dro e b iT i ,  a d v il a d  regenirebadi c vl il e b e b i .  

1,5-2 g r e i  iwvevs msubuqi for m i s  s x i v ur  daavadebas,

 r o m e l i c  xasiaTdeba s i s x l S i  l i m f o c i t e b i s  

SemcirebiT. 
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2,5-4 g r e i  iwvevs s a S u alo  simZimis s x i v ur  daavadebas,

 aseve aRiniSneba l e i k o c i t e b i s       s w r a f i       Semcireba,       

a d g i l i        aqvs kanqveSa sisxlCaqce ve bs da l e t a l u r i  

d a s a s r ul i  dgeba dasxivebidan 2-6 k v i r i s  Semdeg. 

40-60 gr e i  s x i v u r i  daavadebis mZime for m i s  gamomwvevia da 

adamiani kvdeba 1 T v i s  Semdeg. 

moyvanili magaliTebi miekuTvneba i s e T  SemTxvevbs

 r o c a  a r  tardeba medikamentozuri 

mkurnaloba. 

dRe isaTvi s  farm a kologi a s  gaaCnia e f e q t ur i

 preparatebi ,  r o ml e b i c  kompleqsuri mkurnalobis 

pirobebSi ,  r o c a  dasxivebis doza  10 gre i - s  a r  aRemateba, 

gamoricxavs s i k v d il s .  

r a d i a c i i s  zemoqmedebis x a r i s x i  damokidebulia im

 viTarebaze adamiani dasxivda garemodan, T u  

r a d i o a q t i u r  nivTierebam SeaRwia organizmSi (sakvebis, 

C a su nT q uli  haeris meSeveobiT). z o g i e r T i  nivTiereba

 grovdeba       adamianis organizmSi ,  r a c  z r d i s  

r a d i a c i i s  dozas .  r a d i o a q t i u r i  nivTierebebis gamoyvana 

organizmidan r T uld e b a  imis gamo, rom maT organizmi 

sxvadasxvanairad iTvisebs .  

r a d i o a q t i u r i  natriumi , kaliumi ,  ceziumi , Tanabrad 

nawildeba orga nizmSi da q sov ilebSi .  stronc ium i ,  radiumi ,

 k alciu mi ,  f o s f o r i  grovdeba Z vlebSi .  

ruTeniumi ,      polon iu m i  _ R v i Zl S i ,  T ir k m elSi ,       

ele nTaSi .       iodi-131      grovdeba f a r i s e b r        j i k v a l S i ,        

r o m e l i c  STanTqavsmT el i o d s        s r u l  gajerebamde. 

r a d i o a q t i u r i  i o d i s  dagroveba iwvevs f a r i s e b r i  j i r k v l i s  

h or mo n aluri  s t a t u s i s  moSlas .  ga nsa kuTrebulad saSiSi a  

i o d i T  gajereba bavSvebSi, radgan es orga no maTi z rd i s a T v i s  

da ganviTarebisaTvis u f r o  mniSvnelovania v idr e  didebisaTvis .  

organizmSi  moxvedrisas y v elaze  saSiSi a

 pluton i u m i s  da poloni u m i s  -sxivebi. 

m a io n iz ir e b eli  gamosxivebis Z i r i T a d i

 dasaSvebi doneebi da doze b i  

d ad g e n il i a  mosaxleobis Semdegi k ategoriisaTvis :  



_ A kategorias miekuTvneba _ adamianebis

 j g u f i ,  r o m el i c  muSaobs t e q n ol o g i u r  wyaroebTan; 

_ B kategorias miekuTvneba adamianTa j g u f i ,

 r o m e l i c  a r  muSaobs t e q n ol o g i u r  wyaroebTan, 

magram imyofeba dasxivebis zonaSi .  

_ danarCeni mosaxleoba. 
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dasxivebis mniSvnelovan wyaros warmoadgens bunebrivi ura n is  

da Tor iu m i s  d a S l i s  moklevadiani a i r ad i  produ qtebi  _ radon-

222 da radon-220, r o m l i s  d a S l i s       produ qt i a  α-

sxivebi,      r o m el i c       SeisunTqeba haerTan erTad .       r ado n i s  

Z i r i T a d i      n a w il i  grovdeba d a x u r ul ,  gauniavebel s i vrc e S i ,      

i s  aRwevs     binaSi s a Z ir k vlid a n  an gamoiyofa m i n e r alur i  

warmoSobis samSeneblo masalebisagan _ gr a n it i ,       kaJmiwa,      

Tixa ,  aguri ,  s i l i k a t u r i       wida.      saSiSroebas      

warmnoadgens radonSe mcv eli w y l i s  o r T q l i .      r ado n i s      

maRali konce ntracia      d a f i q s i r e b ul i a  s a mz areuloSi ,  

gamaTbobel xelsawyoebTan (bunebrivi a iri ) .  

 
 

doze b i s  Z i r i T a d i  zRvr e b i  
c x r i l i  # 9  

 

 

n or m i r e b uli  
sidid e e b i 

d o z i s  zRvari ,  mzv 

kat egoria A mosaxleob
a e f e q t u r i  doz a  

e q v i v ale nturi  

doza : T v a l i s  

b r ol i s a T v i s  

kanisaTvis 

idayvisa da 
t erf e b i s aT v i s  

20 mzv/w. 
 

150 

500 

500 

1 mzv/w. 
 

15 

50 

50 

 
 

bunebrivi r a d i a c i u l i  zona meryeobs adgilmdebareobis 

mixedviT. a nomalur adg il e b S i ,  sadac a r i s  g r a n i t i s  masivebi an 

uamravi bunebrivi wyaroebi aRiniSneba bunebrivi r a d i o n u kl id e b i s  

m aRali koncentracia . 

polusebisaken mcxovrebi mosaxleoba R e b ulob s  2 - j e r

 met dozas ,  v idr e  ekvatorze mcxovrebi, x o l o  

maRalmTian raionebSi mcxovrebni 5-10-jer met doza s  iReben, v idr e

 zR v i s  doneze mcxovrebni. c x r i l S i  moyvanilia

 e f e q t ur i  e q v i v ale nturi  doze b i s  mniSvnelobebi sxvadasxva 

saxis dasxivebisaTvis: 

 
 

e f e q t u r i  e q v i v ale nturi  doze b i  
c x r i l i  
#10 

dasxivebis saxe e f e q t ur i  e q v i v ale nturi  
doz a  f e r a d i  t e l e v i z o r i ,  

ekranidan 2 m d aSore b iT  

 

~0,01 mkzv 



f e r a d i  t e l e v i z o r i s  win 
w l i s  ganmavlobaSi 
y o v el d R i u r i  jdoma 

5-7 mkzv 

1 saaTiani jdoma 
TviTmfrinavSi :  10-15 km 
sim aRleze ;  
18-20 km s im aRleze 

 
4-7 mkzv 
10-30 mkzv 

r ado n i s  Aabazanis miReba 0,01-1 mkzv 
gulm k erdi s  re ntg e nografia  0,1-0,5 mzv 
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r e n t g e n ul i  mamografia 0,1-1 mzv 
k b il e b i s  re ntg enografia  2,-4 mzv 
r e n t g e n ul i  tomografi a  0,03-3 mzv 
f i l t v e b i s  kibos rentgeno 
diagnostika 

5-100 mzv 
kuWnaWlavis rentgenodiagnostika 0,1-0,25 z v 

γ -sxivebiT Terapia 0,2-0,5 z v 

 
 

k o m p i ut e ruli  tomografi a  dasxivebis d o z i s  5- 50 -jer 

Semcirebis saSualebas i Zle v a  

 
 

4.6. m a io n iz ire b eli  gamosxivebisagan dacva 
 
 

m a io n iz ir e b eli gamosxivebisagan s r u l a d

 dasacavad Semdegi meTodebi gamoiyeneba: 

_ gamosxivebis s i m Zla vr i s  Semcireba; 
 

_ gamosxivebis s i m Zla vr i s  mSTanTqmelebis gamoyeneba; 
 

_ gamosxivebis wyarodan ma n Z ilis g azrda  (dacva manZiliT) ;  
 

_ gamosxivebis zon aS i yof n i s  d r o i s  Semcireba 

(dacva dro iT ) ;  _ gamosxivebis wyaros 

s e q s t o r u l i  blok ire ba ;  

_ gamosxivebis wyaros ekranireba; 
 

_ i n d i v i d u al u r i  dacvis saSualebebis gamoyeneba. 
 

gamosxivebis s i m Zla vr i s  Semcireba x o rc i eld e b a

 g e n er atori s  s w o r i  gamoyenebiT. g e n er atori s

 s i m Zla vr i s  SerCeva xdeba t e q n ol o g i u r i

 p roc e s i s  gaTvaliswi n ebiT .  

gamosxivebis s i m Zla vr i s  Semcireba xdeba

 mSTanTqmelebis gamoyenebiT, ( g r a f i t i  da 

naxSirbadSe mcv eli naerTebi). 

ekrani ewyoba wyarosTan an zonasTan. ekrani S e i Zleba  i yos 

S e k r u l i  an Ria , sxvadasxva formi sa  da zomis, p e r f o r i r e b ul i ,  

f iW i s e bri  an badise bri masalisagan S e s r ul e b ul i .  

ekranirebisaTvis aseve gamoiyeneba dengamtari saRebavebi da f ol g a .  

r a d i o t alR e b i s  m aRali STanTqmelobiT

 xasiaTdeba kauCuki, p o r olo n i ,  

p e n o p o l i s t i r ol i ,  p e no pla sti ,  m etalokera m ikuli 

kompoziciebi , danamatis s a x iT  gamoiyeneba W v artli ,  a q t i v i r e b ul i  

n a xS ir i  da sxv. y v ela saxis ekrani damiwebuli unda iyos . 
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i n d i v i d u al u r i  dacvis saSualebebs miekuTvneba: 

r ad iotalR e b i s a g a n  damcavi ta nsacmeli ,  kombinizoni, w i nsafari ,  

saTvale ,  niRabi da a.S. 

r a d i o a q t i u r i  gamosxivebisagan dasacavad gamoiyeneba 

gamosxivebis wyarodan ma n Z ilis gazrda , gamosxivebis

 wyaros ekranireba, i n d i v i d u al u r i  dacvi s 

saSualebebis gamoyeneba, ekranis SerCeva xdeba gamosxivebis saxeobis 

da e n ergiis mixedviT. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

nax. #1. α, β, γ -sxivebis SeRwevadobis un ari 
 
 

α-sxivebs gaaCniaT m aRali m a io n iz ir e b eli unari. α -

 gamosxiveba saSiSi a  Sinagani dasxivebis pirobebSi , 

garegani dasxivebisas male kargavs energias da misgan dasacavad 

sakmarisia ha eris 10 sm-iani fena an q a R ald i s  f u r c e l i .  

β –sxivebisagan dasacavad gamoiyeneba d a b al i  atomuri masis 

mqone masalebi (alumini ,  pl e q s i gla s i ) .  

re ntge nisda γ -sxivebi f lo b e n  d i d  energias da

 xasiaTdebian m aRali SeRwevadobis unariT .  maTgan 

dasacavad gamoiyeneba maRali atomuri masis mqone nivTierebebi: 

tyvia , v olfr a m i ,  f o l a d i ,  rkina, betoni , T u j i ,  a gur i  da a.S. 

r a d i o a q t i u r i  nivTierebebis gamosxivebisagan dasacavad 

gamoiyeneba sxvadasxva k o n stru q c i i s  mowyobilobebi da aparatura . 

i s i n i  warmoadgenen damcav boqsebs seifebs ,  karadebs, r a d i o a q t i u r i  

nivTierebebis da preparatebis Sesanaxad. 

r a d i o a q t i u r i  mtvrisagan da airebisagan dacva warmoebs 

gamwovi karadebiT. saTavsebSi, sadac S e s a Zle b eli a



 r a d i o a q t i u r i  mtvris an a i r i s

 arseboba, a u c il e b e l i a  gamwovi v e n t il a c i i s  arseboba. 
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4.7. atomur el e q t ro s a d gu r z e  avaria da misi 
p r o f il a q t i k a  

 
 

r a d i a c i u l i  s aS i Sroe b i s  mixedviT atomuri

 el e q tros ad g ur e b i  iT vl e b a  p i r v e l i  x ar i s x i s ,  

x o l o  k vl e v i T i  i n s t i t u t e b i s  b i r T v u l i  reaqciebi da 

stendebi _ meore x a r i s x i s  obieqtebad. aseTi obie qtebis 

s aS i Sro e b i s  dasadgenad magate-s (atomuri e n ergetikis

 s a e rT a Sor i so  saagento)      mier SemoRebulia      

Sefasebis S v id b ali a n i  sistema. 

atomur sadgurebze a v ari i s  mimdinareobis fazebia :

 a d r e u l i  _ a v arii s  dawyebidan, r a d i o a q t i u r i  

nivTierebebis gafrqve vis Sewyvetamde da dabinZurebis k v al i s  

for m ir e b i s  damTavrebamde. f a z i s  xa ngrZlivob a  Seadgens 2 kviras,  

r o m l i s  d ro s a c  d i d i a  γ- da β –nawilakebiT garegani dasxivebis 

da ha eriT , w yl i T ,  sakvebiT Signagani dasxivebis albaToba . 

s a S u alo  a d r e u l i  f a z i s  damTavrebidan

 dacvi s  zomebis miRebamde. f a z i s  

xa ngrZlivoba  _ ramodenime w eliw ad i .  am d r o i s  ganmavlobaSi 

garegani dasxivebis wyaroebad iT vl e b a  z ed a p irze  d a l e q i l i  

r a d i o a q t i u r i  nivTierebebi. 

gviani _ d a c v iT i  RonisZiebebis Catarebis

 Sewyvetamde da SezRudvebis moxsnamde. 

r a d i o a q t i u r i  ob i e qt i s s aS iSroe b i s  x a r i s x i  

damokidebulia : _ r a d i o a q t i u r i  ob i e qti s 

s aS i Sroe b i s  xarisxze ;  

_ b i r T v u l i  r e a q tor i s  ti pze ;  
 

_ gabaton e buli qarebis mimarTulebaze; 
 

_ r a d io n u kl id e b i s  raodenobis albaTobaze ;  
 

a v ariis  l i k v i d a c i i s a T v i s  SemuSavebuli

 RonisZiebebis S e s r ul e b i s  siswrafeze .  

radganac `moklevadiani~ (iodi-131) da `gZelvadiani ~ 

( stronciumi ,  ceziumi) radionuklide bi sa g a n

 m o s alod n el i  saSiSroebebi

 gansxvavebulia, es f a q tor e b i  

g aT v ali s w i n e b uli a  atomuri sadgurebis i r g v l i v  t e r i t o r i e b i s  



zonirebisas .  

РБМК-1000 t i p i s  r e a q torz e  a v arii s  SemTxvevaSi

 at mosf eroSi  mo x v e d r il i  r a d i o a q t i u r i      

nivTierebebis w i l i      p i r v e l a d i  gamotyorcnisas Seadgens 20-25%, 

Semdgomis ∼ 75%. gamonatyorcnebis c e n t r i s  s i m aRle Seadgens 200 

metrs, x o l o  r a d i o a q t i u r i  n i s l i s  g a vrc el e b i s  s i S o r e  _ 1 

km-s. T u  at mosf eroS i  ganviTarda i n v e r s i ul i  procesebi      

(tem peraturis da      q ar is  si C q ar i s  mateba)      r a d i a c i u l i  
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mdgomareobis Sefaseba da m o s alod n el i  danakargebi p e r so n al i s  

mxriv Se i Zleba  gamoisaxos sqemiT da c x r i l e b i s  saxiT .  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

nax. #2. РБМК-1000 t i p i s  r e a q torz e  a v arii s SemTxvevaSi 
i n h a l a c i u r i  

 

dasxivebis zonebi , ОЭ _ ekonomikis an s a x al xo  
meurneobis ob i e qti  

 
 

I zona _ sagangebo zomebis dacvis t e r i t o r i a  (30 km). am 

t e r i t o r i a z e  m T el i  s x e u l i s  garegani dasxiveba Seadgens 75 bers, 

Sinagani dasxiveba _ 250 bers; 

II zona _ p r o f i l a q t i k u r i  RonisZiebebis t e r i t o r i a ,  

r o m l i s  f a r gl e b S i c  s x e u l i s  garegani dasxivebis doz a

 a r  aRemateba 25 bers, Sinagani dasxivebis doza  

_ 90 bers; 

III zona _ SezRudvebis t e r i t o r i a ,  r o m l i s  f a r gl e b S i c  

s x e u l i s  garegani dasxiveba 10 bers a r  aRemateba, Sinagani 

dasxivebisa ki _ 30 bers. 

T u  w l i s  ganmavlobaSi garegani dasxivebis

 m o s alod n el i  doza  120 bers aRemateba, 

Se moRebuli unda i yos r a d i a c i u l i  dacvi s reJimi da 

g a n x orc i eld e s  30 km-iani zonidan mosaxleobis evakuacia. 

c x r i l e b S i  moyvanilia r e a q tor i s  e l e q t r u l i

 s i m Zla vr i s  sxvadasxva mniSvnelobebi,     

o n h al a c i u r i      dasxivebis     zo n i s  parametrebi, garegani

 dasxivebis doze b i  da r a d i o a q t i u r i  dabinZurebis 

zonebis parametrebi. 



m o s alod n el i  i n g a l a c i u r i  dasxivebis zo n i s  
parametrebi 

 

c x r i l i  
#11 

 

r e a q t o
r i s  

sim Zlav
re mvt 

dazianebis zona, km 
w r i s  

diam et
ri 

msubuqi s a S u alo  mZime 
s igrZ e  sigane s igrZ e  sigane s igrZ e  sigane 

440 1,9 30 3,3 20 2,5 10 1,9 
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1000 2,6 46 4,3 30 3,3 17 2,6 
1500 2,7 55 4,8 36 3,5 21 2,7 
2000 2,8 63 5,3 40 3,9 24 2,8 
3000 3,3 70 5,4 50 4,5 29 3,3 
4000 3,6 78 5,5 56 4,8 34 3,6 

 
 

garegani dasxivebis dozebi ,  g r e i  
 

c x r i l i  
#12 

 

r e a q t o
r i s  

simZlav
re ,  mvt 

man Z ili r e a qtoridan ,  km 

5 10 20 25 30 40 50 70 

440 0,65 0,26 0,12 0,09 0,04 0,03 0,02 0,01 
1000 1,5 0,6 0,28 0,21 0,12 0,1 0,09 0,06 
2500 2,25 0,9 0,42 0,31 0,15 0,12 0,11 0,1 

4000 6 2,4 1,10 0,85 0,4 0,3 0,25 0,21 

 
 

a v arii s SemTxvevaSi r a d i o a q t i u r i  dabinZurebis zonebis 

parametre

bi, km 

c x r i l i  

#13 
 

r e a q t o
r i s  

simZlav
re ,  mvt 

Г- 
sagangebod 

s a S i S i  
zona 

 

В_ s a S i S i  
zona 

 

Б _ Z l i e r i  
zona 

 

А_ zomi er i  
zona 

s igr Z e sigane s igr Z e sigane s igr Z e  sigane s igr Z e  sigane 
440 60 7,5 140 18 200 25 340 42 
1000 120 15 190 24 250 31 400 50 
2000 160 20 230 29 300 37 440 55 
3000 180 22 260 32 320 40 460 56 
4000 200 25 270 34 340 42 480 60 

 
 

c x r i l  14-Si moyvanilia adamianebis dazianebis x a r i s x i  _ 

Sromisunarianobis SenarCunebis vadis (dRe-Rame) damokidebuleba 

r a d i a c i u l i  dozisagan (grei) da %-Si gamosaxuli danakargebi. 

d a u c v el i  adamianebis m o s alod n el i  danakargebis 

damokidebuleba m iR e buli i n h a l a c i u r i  

dozisagan 

c x r i l i  
#14 

 

d o z i s  s idid e ,  
danakargebi, 

dazianebis x ar i s x i ;  
Sromisunaria nobis SenarCunebis 

vada, dRe-Rame 
g r e i  % 

3 1  
 

msubuqi; 10-mde 
4 1,8 
5 2,8 
6 4 
7 5,5 
9 9 s a S u alo ;  7-mde 



10 11,3 
13 19 
16 29 
17 32,7 
18 36,6 
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S es  

 
 

19 41  
20 45  

 
mZime; 3-dan _ 7-mde 

25 70 
27 82 
28 88 
30 100 

 

r a d i a c i i s  d o z i s  Sesustebis ko efici e nt e b i s  mniSvnelobebi 

adgilmdebareobis mixedviT moyvanilia c x r i l S i .  
 

r a d i a c i i s  d o z i s  Sesustebis k o e f ic i e n t i s  (KSes) 

mniSvnelobebi c x r i l i  #15 
 

Ria  a d g i l i  1 

a vtomob ili ,  d a x u r ul i  
vagoni 

2 

b ul d o z e r i ,  g r e i d e r i  4 

Ria  x vr eleb i ,  tranSea 3...4 

d e z a q t i v i r e b uli  x vr eleb i ,  
tranSea 

20 

g a d a x u r ul i  x vr eleb i ,  
tranSea 

40 

Ta vS es afari 400...1000 

sawarmoo Senoba, saamqro 5...8 

qvis s a c xo vr e b eli  

s a x l i :  

e r T s a r T ul i a n i  

s a m s arTuli a n i  

x u T s a r T ul i a n i  

 
10...13/40...50 

20...30/400...600 

25...50/400...600 

x i s  s a c xo vr e b eli  

s a x l i :  

e r T s a r T ul i a n i  

o r s a r T ul i a n i  

 
2/7 

7...13/12...16 

 
 

miniSneba: m r icx v elS i  moyvanilia s a rT ul e b i s  K
 mniSvnelobebi, 
x o l o  mniSvnelSi _ sardafis .  
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Ta v i  mexuTe 

e l e q t r u l i  

deni 

5.1. e l e q t r u l i  denis zemoqmedeba adamianis organizmze 
 
 

c o c x a l  q so v ilebz e  e l e q t r u l i  denis moqmedeba

 mra valferovn eb iT da TaviseburebiT xasiaTdeba. 

adamianis s x e ul S i  g a vlisa s ,  e l e q t r u l i  deni iwvevs T er m ul ,

 e l e q t r o l i t u r ,       meqanikur da      b i o l o g i u r  qmedebas.

 denis T e r m ul i  moqmedeba vlindeba  s x e u l i s  

sxvadasxva n a w ileb i s  damwvrobaSi, organoebis maRal temperaturamde 

gaxurebaSi da maTi f u n q c i i s  darRvevaSi. 

denis e l e q t r o l i t u r i  moqmedeba vlindeba

 organizmSi Semavali siTxe ebis ( s i s x l i ,  

l i m f a  da sxv.) ionebad d a Sl i T ,  f i z i k u r i  Semadgenlobisa da 

Tvisebebis S e c vl i T .  

denis meqanikuri moqmedeba iwvevs organizmSi  q so v il e b i s

 gaxleCvas da ganSrevadebas _ el e q trodi n a m i ur i

 f a q t o r i s  da      aseve, o r g a n ul i  siTxe e bis 

myisierad a o rT ql e b i s  Sedegad. 

denis b i o l o g i u r i  moqmedeba vli ndeba  organizmis

 c o c x a l i  q so v il e b i s  gaRizianebaSi da aRgznebaSi, 

kunTebis krunCxviT SekumSvaSi, aseve b i o l o g i u r i  procese bis 

moSlaSi .  

ele qtrotra v m a  S e i Zleba i yos s a erTo da a d g ilo b r i v i .

 s a e rTo travmas miekuTvneba i s e T i  travma, r o m l i s  

d ro s a c  sxvadasxva kunTebis aRgznebis procesma S e i Zleba

 gamoiwvios     krunCxvebi, sunTqvis da     g u l i s  gaCereba.     

g u l i s      gaCereba dak a vSire bulia  g u l i s  kunTis       q a otur       

SekumSvasTan e.i. f i b r il a c i a s T a n .  a d g ilo b r i v  travmebs      

miekuTvneba      damwvroba,      kanis      m et alizacia ,  meqanikuri 

dazianeba, e l e q t r u l i  niSnebi, el e q t ro oft al m i a .  

kanis m e t aliz ac i a  dak a vSir e bulia  kanSi

 l i T o n i s  u w v r il e s i  nawilakebis SeWrasTan, r a c  

gamowveulia e l e q t r u l i  r k a l i s  zemoqmedebiT. 



e l e q t r u l i  niSnebi umtkivneulo,

 mon acrisfro - mo y v iT alo

 SemWidroebuli ubnebia kanze, r o m e l i c  a d v il a d  da 

s wr afad  g a i vli s .  

e l e q t r o o fT a l m i a  a r i s  e l e q t r u l i  r k a l i s  m Zlavri

 u l t r a i i s f e r i  gamosxivebiT gamowveuli     T v a l i s

 gare lor w o v a n i  g a r s i s  anTeba     da rqovanas 

dazianeba. 
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e l e q t r u l i  de n iT daSavebis simZime damokidebulia mraval 

f a q torz e :  denis Z alaze ,  orga nizmSi e l e q t r ul i d e n i s

 g a v l i s  xangrZlivobaze ,  adamianSi denis g a vl i s  gzaze ,

 denis maxasiaTeblebze ( c vl a d i  an mudmivi).      c v l a d i

 denis SemTxvevaSi _      rxe v i s      s i xS ir ez e ,

 saTavsebSi      dengamtari i ata k is  da      mtvris 

arsebobaze, g a d id e b ul tenianobaze da temperaturaze. . 

adamianis s x e u l S i  gamavali denis Z a l i s  s id id e

 damokidebulia Sexebis Zabvaze da ja mure l e q t r u l

 winaRobaze, r o m el S i c  S ed is adamianis     s x e ul i s  

winaRoba. s x e ul i s  e l e q t r u l i  winaRobis s i d i d e  ganisazRvreba 

kanis gare f e n i s  (rqovanas) winaRobiT da mSral ,  dauzia n e b el 

mdgomareobaSi i g i  asi  aTas oms Seadgens. T u  kani datenia n e bulia 

da dazi a n e bulia  misi winaRoba mcirdeba 1 kom-mde. adamianis 

s x e u l i s  sxvadasxva n a w il i  da q so v il e b i  xasiaTdeba denis 

mimarT sxvadasxva winaRobiT: Z vle b i s  winaRoba u d r i s  500 000 oms, 

x r t i l e b i s  _ 50000, kunTebis _ 1500, R v i Z l i s  _ 600, lor w o v a n i  

g a r s i s  _ 100 oms. d i d i  e l e q t r u l i  winaRoba gaaCnia 

dauzia n e b el f e x i s  q u s l s  _ 800 000 omi. adamianis e l e q t r u l  

winaRobaze gavlenas axdens d aRl a ,  S i m S il i ,  si mTvrale ,  e mociuri 

gadaZabvebi. 

adamianis organizmze denis zemoqmedebis xa s i aTi damokidebulia 

denis Z alaz e  da saxeze. 50 hc s i x S i r i s  220 v Zabvis c v l a d i  

denisaTvis , r o c a  i s  moqmedebs g z i T  `x eli -fexe b i ~ ,  0.6...1,5 ma s i d i d i s

 deni iT vl e b a  sagrZnob denad. 2,0...2,5 ma-ze aRiniSneba 

mtki v n euli SegrZnebebi, 0,5...7,0 ma-is SemTxvevaSi _ x el e b i s  

krunCxvebi, 20,0...25,0 ma       _ denis Z a l i s        SemTxvevaSi

 adamians uWirs damoukideblad sadenebisaTvis x e l i s  

mocileba ,  igrZnoba Z l i e r i  t k v i l i ,  g a Z n ele bulia  sunTqva, 

50,0...80,0 ma-is SemTxvevaSi a d g i l i  aqvs sunTqvis p ar ali C s ,  90,0...100,0 ma 

denis Z a l i s  d r o s  _ aRiniSneba g u l i s  f i b r i l a c i a .  

dasaSvebad iT vl e b a  deni, r o m l i s  d ro s a c  adamians S e u Zl i a

 dengamtari sadenisaTvis damoukideblad      x e l i s

 mocileba .      dasaSvebi      denis      mniSvneloba 

damokidebulia adamianSi denis g a v l i s  xangrZlivobaze :  10 wami -2 ma, 

120 wami - 6 ma. 



 
 

denis Z al i s a  da Zabvis z R v r u l i  dasaSvebi doneebi 
 

c x r i l i  
#16 

 

deni
s 

saxe 

nor m i
-

r e bu
li  

s i d i d
e  

z R v r u l i  dasaSvebi doneebi, denis moqmedebis 
x a ngrZli vobi s as ,  wami 

0,01-0,08 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9 1,0 
1,0-ze 
meti 

c vl a
d i ,  50 
hc 

U, v 
I, ma 

 

650 
 

500 
 

250 
 

165 
 

125 
 

100 
 

85 
 

70 
 

65 
 

55 
 

50 
36 
6 
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c v l a d i ,  
400 h c  

U, v 

I, ma 

 

650 
 

500 
 

500 
 

330 
 

250 
 

200 
 

170 
 

140 
 

100 
 

110 
 

100 
36 
8 

mudmivi U, v 

I, ma 

 

650 
 

400 
 

350 
 

300 
 

250 
 

240 
 

230 
 

220 
 

210 
 

200 
 

170 
40 
15 

 

 
 
 
 
 
 

c v l a d i  deni u f r o  saSiSi a  v idr e  mudmivi, magram maRali 

Zabvis SemTxvevaSi (500 v-ze zeviT ) mudmivi d e n iT daSavebis 

saSiSroeba mkveTrad izrdeba .  

denis g a vl i s  savaraudo gzebidan (Tavi -xelebi ,  Tavi-fexebi , 

x e l i - x e l i ,  x el i - f e x i ,  f e x i -f e x i )  y v elaze  saSiSad iT vl e b a  

is ,  r o m l i s  d ro s a c  ziandeba g u l i ,  Tavis da z u r g i s

 tvi n i ,  f ilt v e b i .  a r a x el s a y r e l i

 mikroklmati (maRali temperatura,     tenianoba, h a eris

 moZraobis arasakmarisi     siCqare) z r d i s      d e n iT 

daSavebis saSiSroebas , radganac te n i  amcirebs kanis z e d a p i r i s  

winaRobas. 

a v a r i ul  reJimSi momuSave

 ele qtrodan adg arebis aTvi s  normirdeba

 Sexebis Zabvisa da denis Z a l i s  z R v r u l i  dasaSvebi 

mniSvnelobebi. 50 hc s i x S i r i s  c v l a d i  denisaTvis Sexebis Zabvis 

z R v r u l i  dasaSvebi mniSvneloba Seadgens 2 v-s, x o l o  denis 

Z al a  _ 0,3 ma-s; 400 hc s i x S i r i s  c v l a d i  denisaTvis _ Sesabamisad 

2 v-s da 0,4 ma-s; mudmivi denisaTvis _ 8 v-s da 1,0 ma-s. 

 
 

5.2. ele qtrotra v m at izm i  da ele q trou s a frTxo e b a  
 
 

sawarmoo travmatizmSi simZimis mixedviT p i r v e l i  a d g i l i

 ukavia eleqtrotravmebs .  ele qtrotra v m e b i  

el e q tr o u s a f rT x o e b i s  wesebis S e u s r ul e blo - b i s  Sedegia. 

el e q t rod e n i T  daSavebis Z i r i T a d i  mizezebia: gaumarTavi

 ele qtrodanadga -r e b is e q s pluatacia ;  e l e q t r u l i

 denis moxmarebisas te q n i kuri  wesebis 

S e u sr ul e blo b a ;         g a S i S v l e b ul i         sadenebis        moxmareba;        

Zabvis qveS        myofi el e q trod a n ad g a r i s       dengamtar      

nawilebTan      Sexeba;      adamianis      moxvedra      denis gandinebis 

zona Si da a.S. 

e l e q t r u l i  travmebi mo s alod n eli a ,  T u  momuSave a r  moixmars 

i n d i v i d u a l u r i  dacvis saSualebebs da damcav xelsawyoebs. 



ele qtrotra v m e b i s  simZime damokidebulia :

 adamianis j a n m rT elob i s  mdgomareobaze, garemo 

pirobebze , denis saxeobaze. dRemde sakamaToa e l e q t r u l i  denis 

s a S i S i  zRvrebi .  el e q trotra v m at iz m i s  st a t i s t i k id a n  

c n o b il i a  l e t a l u r i  SemTxvevebi 46 v Zabvis denebisagan da 

m x olod  trav miT damTavrebuli 30 000 v Zabvis denis moqmedeba 

adamianze. 
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ele qtrotrav m e b is k l i n i k u r i  s u r a T i  mravalferovania da 

damokidebulia im procesebze , ro ml e b i c  mimdinareobs organizmSi 

denis zemoqmedebis Sedegad. 

ele qtrotra v m e b i s  p r o f il a q t i k a  mdgomareobs te q n i kuri  da 

o r g a n i z a c i u l i  RonisZiebebis d r o u l a d  gatarebaSi . 

e l e q t r u l i  danadgarebi da sadenebi unda Seesabamebodes 

u s a frTxo e b i s  teqnikis moTxovnebs. Z alova n i  

ele qtroda nadg are bi  saimedod unda i yos  Se moRobili ,

 x o l o  manqanebis danadgarebis korpusebi da dgarebi 

_ Camiwebuli. 

ele qtrotra v m e b i s  d r o s  p i r v e l a d i  daxmareba

 mdgomareobs m a i z ol i r e b e l i  xelsaw yoebiT

 ( r ez i n i s  xelTaTmanebi ,        f ard a g i ,         

r e z i n i s a x elur i a n i  kavi), d a z a r a l e b ul i s  q s elid a n  

d a c il e b a S i  da denis gamorTvaSi. 

samedicino daxmarebaSi igulisxme ba g u l i s  r iT m i s

 da sunTqvis aRdgena. g u l i s  r iT m i s         aRsadgenad        

gamoiyeneba        g u l i s  masaJi        da x elsaw yo _ 

d e f i b r i l a t o r i ,  r o m l i T a c  xdeba denis gatareba g u l i s  

kunTze. aRsaniSnavia, rom dadebiTi ef e qt i  miiRweva g u l z e  

e r T e u l i  moklevadiani (0,01 wami) e l e q t r u l i  i m p uls i s  

zemoqmedebiT. d e f i b r i l a c i a  unda C atardes travmidan 1,5 wuTSi .  

g u l i s  amuSavebaze metyvelebs s x i v ur  a rt e r i a z e  p u l s i s  aRdgena. 

d e niT daSavebis mixedviT y v ela 

saTavsi iyofa :  _ saTavsebad 

s a f r T x i s  gareSe; 

_ saTavsebad g a z r d i l i  

s a f r T x i T ;  _ Z l i e r  saSiS 

saTavsebad. 

saTavsebi s a f r T x i s  gareSe xasiaTdeba m Sr ali ,

 umtvero garemoTi, h a eris n o r m alur i  

te m p eraturiT da x i s  iatakiT .  

aseT saTavsebs miekuTvneba sasawyobo, l a b o r a t o r i u l i ,

 i n s tru m e n t alur i  saTavsebi. saTavsebi g a z r d i l i  

s a f r T x i T  xasiaTdeba s i n e s t iT  (70%-ze meti), h a eris m aRali 

te m p eraturiT (+300C-ze meti), dengamtari t e q n ol o g i u r i  mtvris 



arsebobiT , dengamtari ( l i T o n i s ,  miwis, rkinabetonis ,  a guris )  

iatakiT .  Z l i e r  s a S iS i  saTavsebi xasiaTdeba       ga n sa kuTrebuli

 s i n e st iT ,  r o c a  iataki , k edlebi ,

 zeda pirebi datenia n e bulia (100%-iani tenianoba), qimiurad 

a q t i u r i  garemoTi ( a g r e s i ul  airebi ,  o r T q l i ) ,  a g r e s i ul i  

garemo azianebs dengamtari n a w ileb i s  i z ol a c i a s .  
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Ta v i  meeqvse 

a m aRle buli  da d a d a bl e b ul i  a t m o s f e r ul i  wneva 
 
 

dedamiwis zed a p irz e  adamianTa sawarmoo saqmianoba Z i r iT ad ad 

mimdinareobs sim aRleze ,  r o m e l i c  a xlos a a  zR v i s  donesTan. am 

d r o s  organizmi imyofeba garemo at mosf eros haeris s v et i s  wnevis 

qveS. es wneva t o l i a  760 mm. vercx . wy. sv -is an 1 kgZ/sm2, r a c  9,80665·104 

pa-s Seadgens. wneva Tanabrad nawildeba s x e u l i s  zedap irze ,  x o l o

 Signidan wonaswordeba airebiT ,

 romlebs ac  Seicavs organizmis s i s x l i ,  

q so v il e b i  da Rru .  

mrewvelobaSi, aviaciaSi , w y l i s  t r a n s p o r t S i  a r i s  

samuSaoebi, r o ml e b i c  a m aRle b uli  an d a d a bl e b ul i  wnevis 

pirobebSi sruld e b a .  a m a Rle buli  wnevis qveS muSaoben myvinTavebi

 r b i l i  aRWur v ilobiT ,  agreTve muSebi, r o ml e b i c

 aSeneben wyalqveSa, x o l o  z o g j e r  miwisqveSa nagebobebsac 

e.w. kesonis meTodiT. z o g i e r T  SemTxvevaSi wyalqveS       CasaSvebad

 gamoiyeneba magari sayvinTi aRWurviloba ,  l i T o n u r i  

sk af a ndris  an f o l a d i s  kameris ( b atisf eros )  saxiT .  aseTi 

samuSaoebi n o r m alur i  a t m o s f e r ul i  wnevis qveS sruld e b a ,  

ramdenadac a p aratis f o l a d i s  kor pu si  s x e ul s  ica vs w y l i s  

wnevisagan. samuSaoebi Se i Zleba  S e s r uld e s  r o g o r c  

h o r i z o n t a l u r i ,  iseve v e r t i k a l u r i      mimarTulebiT .      aseTi

 samuSaoebi s r uld e b a  metros gvirabebis         gayvanisas,         

xid ebis         sayrdenebis,         Saxtebis         Waurebis 

mSeneblobisas da sxv. 

d a d a bl e b ul i  a t m o s f e r ul i  wnevis qveS muSaoben g eolog e b i  

mTebSi Ziebisas, mTebSi g a nl a g e b ul i  samTo maRaros muSebi,

 samoqalaqo da samxedro a v i aci i s  p i l o t e b i  

arahermetulkabinian TviTmfrinavebSi .  

a m a Rle b uli an d a d a bl e b ul i  a t m o s f e r ul i  wnevis

 pirobebSi yofna da samuSaos S e srul e b a

 gavlenas           axdens           adamianis           guneba-

ganwyobaze, Sromisunarianobaze da ja n mrTelobaze .  

 



 

6.1. a m aRleb uli a t m o s f e r ul i  

wneva da misi moqmedeba adamianis 

organizmze 

 
 
 
 

57



 

sayvinTi samuSaoebi s r uld e b a  gemebis

 daTv aliere bisa s ,  wyalqveS m ile b i s  gayvanisas, sazRvao

 navTobsarewebis     mSeneblobaze da sxv. w y alS i

 CayvinTvisas organizmi g a n icdis  h i d r o s t a t i k u r i  wnevis 

moqmedebas, s iRrm is  zrdasTa n  e rTad  izrde b a  wnevac da Seadgens 

y o v el  C a y v i nTul 10 metrze 1,02·105 pa damatebiT wnevas. am garegani             

wnevis             gasawonasworeblad             CasayvinT             

aRWurvilobaSi miewodeba Se ku mSuli          haeri, r i s           

Sedegadac          masSi          wneva          aRemateba norm alurs .  

w y l i T  g a j e r e b ul  g ru n t S i  Saxtebis da

 gvirabebis gayvanisas, x id e bis sabjenebis,     

h idrot e q n i k ur i  nagebobebis mSeneblobisas a u c il e b e l i a

 w ylisagan s i v r c i s  ganTavisufleba ,        sadac       unda       

S e s r uld e s        samuSaoebi.       s p e c i a l u r i  samSeneblo 

kon stru qci e b i s  daxmarebiT, Se kumSuli haeris gamoyenebiT 

gamodevnian w y als  da gamoaSroben muSa si vrces .  amiT ki samuSao 

zon aS i  iqmneba a m a Rl e buli  a t m o s f e r ul i  wneva. d a x u r u l  

s i v rc e S i  samuSaoTa Catarebis am meTods kesonis meTodi ewodeba 

(fra ng le caisson _ yuTi) . 

h o r i z o n t a l u r i  mimarTulebiT samuSaoTa m a galiTs 

warmoadgens gvirabebis gayvana. ramdenadac samuSaoTa S e srule b a

 x a n gr Zl i v i  d r o i s  ganmavlobaSi erTid a ig i v e

 doneze     xdeba, amitom muSa s i v r c e S i  ha eris     wneva     

SenarCunebulia g ark v eul      doneze,      r o m el i c  am      a d g i l z e       

h i d r o s t a t i k u r  wnevas      Seesabameba. v e r t i k a l u r i        

mimarTulebis       samuSaoebis       d r o s        g r u n t i s        siRrmeSi

 C a s vl i s  Sesabamisad izrd e b a  garemos w y l i s  s v etis  wneva 

da amis Sesabamisad TandaTan z rd i a n  muSa s i v r c e S i  ha eris wnevas, 

raTa  win aRudgnen h i d r o s t a t i k u r  wnevas. v e r t i k a l u r i  kesonis 

y v elaze  t i p i u r  m agaliTs warmoadgens CasaSvebi Wis t i p i s  

mowyobiloba. 

v e r t i k a l u r i  kesoni Sedgeba rkina -betonis muSa kamerisagan, 

S a x t u r i  m i l i s  da r a b i s  aparatisgan , r a b i s  aparats aqvs 

c e n t r a l u r i  kamera, sadac g a nl a g e b uli a  amwevi meqanizmebi da

 masTan momijnave o r i  Tanakamerisgan m asalisaTvis

 da adamianebisaTvis.      p i r v e l i  Tanakamera ga n kuTvn ilia



 g r u n t i s       amosaRebad da samSeneblo masalebis 

misawodeblad, meore _ muSebisaTvis kesonSi C a s vl i s  wina 

p e r iod S i  da iqidan a m o sli s  Semdgom p er iodSi .  

muSa kameraSi, S a xt i s  m i l S i  da ra b i s  a p aratis 

c e n t r a l u r  kameraSi xdeba m aRali wnevis SenarCuneba 

sakompresorodan Se kumSuli haeris miwodebis gz iT .  aq h a eris wneva 

kesonis f s k e rz e  w y l i s  wnevis t o l i  unda iyos . 
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c v l i s  dawyebis win muSebi Sedian maTTvis

 ga nkuTvn il TanakameraSi, h erm etulad ixureba     misi     

gareTa     kari , r i s  Semdegac TanakameraSi miewodeba Se kumSuli 

haeri da wneva TandaTan izrd e b a  (darabvis operacia) . TanakameraSi 

wneva c e n t r a l u r  kameraSi wnevis donemde ayavT, r i s  Semdegac 

k ar i  odnav iReba da muSebi k i b iT eSvebian kesonis f s k e rz e  da 

iwyeben muSaobas, c v l i s  damTavrebis Semdeg muSebi amodian 

c e n t r a l u r  kameraSi, gadadian adamianebisaTvis ga n kuTv n il 

TanakameraSi, r o m elS id a c  wneva winaswar a r i s  a y v a n ili kesonis 

wnevamde. xuraven kars ra b i s       a p aratis      c e n t r a l u r       

kameraSi      da adamianebisaTvis      g a n kuT n il TanakameraSi n el -

n el a  amcireben wnevas a t m o s f e r ul  wnevamde. 

darabvis p e r iodS i  muSebi imyofebian wnevis TandaTanobiT da 

s wr af ad  z r d i s  pirobebSi .  kesonis samuSao kameraSi yofni sa s da 

muSa operaciebis S e srule b i s a s  i s i n i  imyofebian

 mudmivad a m aRl e b uli  wnevis garemoSi. ganrabvisas

 muSebi ganicdian a m a Rle b uli  wnevidan n or m alur  wnevamde 

Semcirebis gavlenas. 

mzardi da a m aRle buli  wnevis pirobebSi yofnas

 ko m pr e siul p eriodsac  uwodeben, x o l o  mesame p e r iods  

– a m aRle buli  wnevidan n or m alurz e  gadasvlas _ dekompresiuls .  

a m aRle buli  wnevis zemoqmedeba organizmze kompresiis

 da dekompresiis p eriodebSi gansxvavebulia. 

T u  darabva u s a frTxo e b i s  wesebis d ac v iT  midis,

 kompresiis p e r iod s  usiamovno SegrZnebebi a r  axlavs .  

gamonakliss warmoadgenen i s  pirebi ,  romleb sac Sua yuris a  da 

c x v i r i s  R r u s  anTeba aqvT. am adamianebSi SeimCneva i s e T i  movlenebi 

rogoric a a :  y u r S i      xmauri, dagubeba, y u r i s  d o l i s      

afskze Se kumSuli     ha eris meqanikuri     dawnevis Sedegad

 mtki vn euli     SegrZneba,     ro ml el m a c  Se i Zleba misi 

gaxeTqvac ki gamoiwvios. j a n m r T el  adamianebs e vstaxis m i l i  

gamWoli aqvs da d o l i s  afskze  garedan g a n v iTar e buli  wneva 

s wr afad gawonaswordeba Sua y u r S i  wnevis g a zrd iT .  

organizmi ko m pr e s iuli  p e r iod i s  meore f az a s  – m aRali 

wnevis pirobebSi yofnas _ a d v il a d  itans . am

 p e r iod S i  SeimCneva f i z i o l o g i u r i  Zvrebi da 



c v l il e b e b i  SegrZnebebSi; p ul s i s a  da sunTqvis s i x S i r i s  

gaiSviaTeba, maqsimaluri a r t e r i a l u r i  wnevis Semcireba da 

min i m aluris – gazrda ,  xmis yru tembri, kanis mgrZnobelobis da 

smenis daqveiTeba, lor w o v a n i  garsebis s i m S r al i s  SegrZneba. 

g a Zl i e r e b ul i a  nawlavebis p e r i s t alt i k a ,  m u c el i  odnav 

C azn e q ilia  (nawlavebSi 
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a ire bis SekumSvis Sedegad). garemoSi Jangbadis momatebul 

p a r c i a l u r  wnevasTan adaptacia iwvevs e r i T r o c i t e b i s  

deponirebas, r i s  Sedegadac s i s x l S i  mcirdeba hemoglobinisa da 

e r i T r o c i t e b i s  Semcveloba. 

am p e r iod S i  orga nizmSi mimdinare procesebidan y v elaze

 mniSvnelovania s i s x l i s a  da q so v il e b i s  gajereba

 airebiT .  maRali     wnevis qveS m i wodebuli Jangbadi,     

ixsneba     r a  siTxe ebSi da     q so v ilebSi ,  mn iSn elovanw ilad     

SeiTviseba organizmis mier (es a r i s  Sromisunarianobis ramdenadme 

g a z rd i s  mizezi) , a z o t i  ki m x olod      f i z i k u r a d      ixsneba     

q so v ile bSi ,      TandaTanobiT     ajere bs     maT. a z o t i T  siTxeebisa 

da q so v il e b i s  gajereba ( saturacia )  xdeba manamde, sanam a r  

damyardeba wonasworoba      da      a z o t i s       wneva      q so v il e b S i       

a r       g a utold e b a       garemo      ha erSi p a r c i a l u r      wnevas.     es     

wonasworoba     a m aRl e buli      wnevis     at mosf eroSi      ramdenime 

s a aT iT yof n i s  Semdeg miiRweva. 

a z o t i T  organizmis sxvadasxva q s o v i l i s  gajereba sxvadasxva 

s i C q a r iT xdeba. a z o t i  cud aT  ixsneba s i s x l S i ,  magram Z ali a n  

kargad ixsneba l i p o i d u r  q s o v ilS i ,  r o m l i T a c  Z ali a n  

mdidaria n e r v ul i  q s o v il i ,  kanqveSa u j r e d i s i  da z o g i e r T i  

sxva q s o v il i .  amitom s i s x l i  gajerdeba swrafad ,  x o l o  

l i p o i d e b i T  mdidari q so v il e b i  – Z ali a n  n ela .  q so v il e b i s  

a z o t i T  gaj er e b i s  x a r i s x i  wnevis g a z r d i T  izrdeba .  

q s o v il e b i T  a z o t i s  STanTqmis s id id e z e

 gavlenas axdens q s o v i l i s  s i s x l i T  

momarageba: r a c  u f r o  Z l i e r i a  s i s x l i T  momarageba, miT u f r o  

meti a z o t i  ixsneba am q so v ilebSi .  

4,05·105-5,07·105     pa wnevis d r o s  n e r v ul i  q s o v il e b i s  a z o t i T  

gajereba iwvevs n a r k o t i k ul  qmedebas: SeimCneba e i for i a ,

 uaresdeba yuradReba, mexsiereba, 

moZraobis koordinacia .  u f r o  maRali wnevis pirobebSi  

Se i Zleba a d g i l i  eqnes gonebis dakargvas, krunCxvebs. am 

ukanasknels iwvevs organ izmis mowamvla ara marto a z ot i T ,  

aramed JangbadiTac, r o m l i s  daZabva q so v il e b S i  Z ali a n  d i d  

s id i -d e s  aRwevs. amis Tavidan a s a c il e bl a d  d i d  siRrmeze C a s ul  

myvinTavebs ha eris n a -c vlad sasunTqad miewodeba sxva airebi , 



magaliTad , h eliumisa da Jangbadis narevi. 

dekompresiis p e r i odS i  organizmSi midis s a p i r i s p i ro  

p roc e s i  – o r g a n u l i  q sovilebida n  maTSi

 g a x s n il i  a z o t i s  gamoyvana (desaturacia ) .

 q s o v il e b S i  a r s e b ul i  a z o t i s  Warbi raodenoba 

gadadis s i s x l S i  g a x s n il  mdgomareobaSi an buStukebis s a x iT  

(d e s atur ac i i s  siC qarisgan damokidebulebiT) .  buStukebi wnevis 
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Z ali a n  s wrafad dacemis SemTxvevaSi warmoiqmneba da a i r ad i

 e m boli i s  d e s a t u r a c i ul i  (kesonuri) daavadebis 

ganviTarebis mizezs warmoadgens. 

a i r i s  buStukebi u p i r v el e s  y o vl i s a  warmoiqmneba

 l i p o i d e b i T  mdidar da a z o t i T  u f r o  g a j e r e b ul  

q so v il e b S i  ( n e r vul ujred e bS i ,  kanqveSa ujr ed e b S i  da sxv.). 

a z o t i s  buStukebi gadadis s i s x l S i ,  xuravs s i s xl Z arR v e b i s  

Rre Cos ,  iwvevs s i s xld e n i s      Senelebas     da gaCerebas. SeimCneva

 s i s x l i s      plazm i s  tra n ssud ac i a  k a p ilar e b i s  

kedlebidan ,  izrd e b a  s i s x l i s  s i bla nt e ,  s i s xl Z a rR v e b S i  

viTardeba s p a st i kur i  movlenebi, ramac Se i Zleba  gamoiwvios 

s i s x l i s  Sededeba da trombis  warmoqmna. 

kesonis daavadebis damaxasiaTebeli Tvisebaa:

 S e u n el e b el i  t k i v il e b i  saxsrebSi       da       kunTebSi.       

es t k i v i l i  p e r i f e r i u l i        nervebis da       

n e r v ul i  daboloeb eb is     gaRizianebis     Sedegia, ro m els ac

 iwvevs     a z o t i s      buStukebi. kani v e nozuri  s i s x l i s

 Segubebisa     da anemizaciis     Sedegad     

`marmarilosebr~     saxes Rebulobs .        S e s a Zl e b eli a        

sisxlCa qcev e b i       kanSi, c x v ir id a n        s i s x l i s        dena. 

avadmyofebi uCivian kanis q a v ils ,  ro m els ac  iwvebs z u r g i s  

t v i n i s  nervebis ukana Z i r i s  gaRizianeba. 

c e n t r a l u r  n e r v ul  sistemaSi s i s x l i s  n o r m alur i  

mimoqcevis darRveva iwvevs Tavbrus, Ta vis t k i v i l s ,  z o g j e r  

s i a r ul i s a  da metyvelebis darRvevas, krunCxvebs. z u r g i s  t v i n S i

 a i r ad i  emboliebis (nawilakebis) l o k a l i z a c i i s

 d r o s  Se i Zleba  ganviTardes: k idur e bi s parezi ,  S a rd i s  

gamoyofis moSla da sxv. s i c o c xl i s a T v i s  saSiSi a      emboliebi

 g u l S i ,  f i l t v e b S i  da gansakuTrebiT mogrZo     t v i nSi ,

 sadac moTavsebulia s i s x l i s  mimoqcevis r e g ul i a c i i s a  da 

sunTqvis centrebi .  

kesonis daavadebis ganviTarebis SemTxvevaSi misi simptomebi Cdeba 

ara maSinve, aramed dekompresiidan 10-15 w uTis  Semdeg e.i.

 a i r i s  metnaklebad m s x v ili  buStukebis for m ir e b i s  

p e r iodS i ,  avadmyofobis mimdinareobis simZimis mixedviT ganasxvaveben 

msubuq, s a S u alo  da mZime formebs. msubuqs miekuTvneba SemTxvevebi 



Z vlebSi ,  saxsrebSi ,  kunTebSi, k idurebS i  t k i v il e b i s  SegrZnebiT; 

s a S u alo  simZimis formebs     miekuTvneba –     l a b i r i n T i s      

dazianeba,     kuW-nawlavis tr a q t i s ,      T v al e b i s  dazianeba; mZime 

formas _ k o r o n a l u r i  darRvevebi, f i l t v e b i s  dazianeba. 

kesonis daavadebis mwvave p e r iod i s      Semdeg     Se i Zleba     

a d g i l i  eqnas     narCen     movlenebs parezebis, p a r al iz e b i s  da 

sxva simptomebis saxiT .  
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dekompresiis da mis Semdeg p e r iod S i  muSebi uCivian yurebSi 

t k i v i l s ,  m u cl i s  `gaxeTqvas~, r a c  daka vSire bulia  Sua y u r i s

 R r u S i  da nawlavebSi a ir e bis gafarToebasTan .     x S i r a d

 muSebs s i c i v i s      SegrZneba uCndebaT,     ramdenadac     ha eris 

wnevis vardnas Tan a xla v s  misi     gafarToeba     da     

te m p eraturis dacema. kesonis daavadeba Se i Zleba myvinTavebsac 

ganuviTardeT. 

kesonis daavadebisagan sa mkurnalod Z ali a n  ef e q tur i a

 samkurnalo rabi ,  r o m el S i c  aTavseben d a z a r al e b ul s  

da s wrafad  zrd i a n  wnevas 7,09·105 pa. am d r o s  xdeba a z o t i s

 buStukebis      gaxsna da daavadebis      niSnebi      

g a i vl i s .  Semdgomi dekompresia      midis nela .       am

 p e r iod S i       a z o t i s       gamoyvanas      daaCqarebs      T b u r i  

proc edure b i  ( m Sr ali  haeris abazana, saTburebi da sxv.) masaJi, 

msubuqi v arjiS e bi .  

kesonis daavadebis ganviTarebas x e l s  uwyobs m T el i  r i g i

 fa qtor e b i ,  romelTagan y v elaze        mniSvnelovania       

g ul - s i s xl Z a r R v T a        sistemaze moqmedi fa qtore b i ,  p i r v e l  

r i g S i  m e t e o r olo g i u r i  pirobebi .  kesonSi SekumSul haers aqvs 

maRali Tbogamtaroba,      r a c  a Zli er e b s       d a b al

 temperaturaze      –      gamacivebel Taviseburebebs, x o l o

 maRal     temperaturaze     _     gamaxurebul     Tvisebebs.

 kesonSi haers m aRali     (90%-ze meti)     f a r d o b i T i      

tenianoba aqvs. dekompresiis     p e r iodS i  ha eris gafarToebas 

Tan a xla v s  misi gaciveba ( adiab aturi procesi ) .  am p e r iodS i  

muSebi mSvid mdgomareobaSi arian da g a Zli ere bulm a Tburma 

danakargebma S e i Zleba  daarRvion organ izmis T b u r i  b ala n s i  

gadametcivebis mxares. amave d r o s  es anelebs q sovilebida n  a z o t i s  

gamoyvanas da x e l s  uwyobs kesonis daavadebis ganviTarebas. 

kesonSi ha eris maRali tem p eraturis d r o s  ara marto

 g a Z n ele bulia  T er mor e gulac i a  da Se i Zleba ganviTardes 

T b u r i  dartyma, aramed a d g i l i  aqvs i s e T  procesebs , ro ml e b i c  

zrd i a n  kesonis daavadebis ganviTarebis saSiSroebas . p u l s i s  

gaxSireba, s i s x l i s  mimoqcevis daCqareba, c i r k u l i r e b u l i  

s i s x l i s  masis g azrda a Zli er e b s  q so v il e b i s      a z o t i T

 s a t u r a c i i s      process .  ramdenadac haeris f a r d o b i T i        



tenianoba       a m aRlebulia ,        o f l i s        gamoyofa

 p r o f u z i u l        xasiaTs Rebulobs .       es      ki      iwvevs

 s i s x l i s  Sesqelebas, misi s i b l a n t i s       g azrdas

 da dekompresiis Semdgom p e r iodS i  d e s a tur a c i i s  p roc e s i s  

n o r m alur i  m s vl elo b i s  darRvevas. 

kesonSi haeri Se i Zleba  dabinZurdes to q s i k u r i  nivTierebebiT : 

sa poxi zeTe biT  (kompresoridan, r o m e l i c  miawodebs kesonSi

 SekumSul haers), gru ntida n  g a m o yof il i  airebiT :

 meTaniT, amiakiT      da sxv.      es a irebi  sasunTq

 gzebis 
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gaRizianebis garda iwveven d e s a tur a c i i s  p r oc e s i s  g arTuleb a s ,  

a r a x el s a y r el a d  moqmedeben sunTqvaze, s i s x l i s  mimoqcevaze da 

x e l s  uwyoben kesonis daavadebis ganviTarebas. 

kunTebis g ad aRla da d a R l i s  SegrZneba

 a r a x el s a y r el a d  moqmedebs g ul - s i s xl Z a r R v T a       

sistemaze,      auaresebs      organizmidan a z o t i s  gamoyvanas.

 kesonis daavadebis        mimarT midrekileba        

asakTan        e rTad         izrdeba ,         r a c         agreTve 

dak a vSire bulia  orga nizmis gansakuTrebiT          g ul -

s i s xl Z a r R v T a           sistemis , f u n q c i o n al u r i  S e s a Zle blob e b i s  

dasustebasTan. 

 
 

6.2. p r o f i l a q t i k u r i  RonisZiebebi 
 
 

kesonis samuSaoebis mimarT g aT v ali s w i n e b uli a

 ` u s afrTxo e b i s  wesebi Se ku mSuli     ha eris garemoSi     

samuSaoTa warmoebis SemTxvevaSi~ da ` i n stru q c i a  

kesonis daavadebaTa p r o f il a q t i k i s a  da mkurnalobisaTvis~ .  

kesonSi muSaobisas wneva a r  unda aRematebodes 5,06·105 pa, r a c  

Seesabameba 40 m w y l i s  s v e tis  wnevas. 

kompresiis p e r iod S i  r e gla m e nt ir e b uli a  rabvis

 siCqare wnevis s wrafad awevisas 

u a r y o f i T i  Sedegebis Tavidan a s a c il e bl a d .  darabvis 

xa ngrZlivoba  miT u f r o  didi a ,  r a c  u f r o  maRalia kesonSi wneva. 

 
 
 

kesonis samuSaoebis d r o s  darabvis xa ngrZlivoba  
 

c x r i l i  
#17 

 

wneva 

kesonSi, pa 

darabvis 

xa ngrZlivo

ba ,  wT 

wneva 

kesonSi, pa 

darabvis 

xangrZlivo

ba ,  wT 

0,04·105 3 3,07·105 10 

1,05·105 6 4,08·105 11 

2,06·105 8 5,06·105 12 

 
 
 



kesonis daavadebis p r o f i l a q t i k i s  Z i r i T a d i  RonisZiebaa 

samuSao d r o i s  da dekompresiis     s w or i      or g a n i z a c i i s      

normebis     dacva.     maT     s a fu Z vlad      udevs     o r i  

pri nci p i :      samuSao     d r o i s      Semokleba     kesonSi     wnevis     

g a z rd i s      Sesabamisad     da 63



 

dekompesiis d r o i s  gagrZeleba kesonSi wnevisa da masSi y of n i s  

x a n gr Zli vob i s  g a z r d i s  Sesabamisad. u s afrTxo e b i s  wesebiT 

g aT v alisw i n e bulia ,  rom T i T o e u l i  muSis samuSao d r o  dRe-Ramis 

ganmavlobaSi unda daiyos o r  c v l a d  da am c vl e b s  S o r i s  unda 

moewyos d i d i  Sesveneba (8-10 sT) , amasTan c v l i s  qveS igulisxme ba 

d r o  darabvis dawyebidan dekompresiis p roc e s i s  damTavrebamde. ase, 

magaliTad , 0,06·105-

3,4·105 pa wnevisas samuSao d R i s  xa ngrZlivoba  S e z R u d ul i a  6 sT-mde, 

u f r o  maRali wnevis d r o s  samuSao dRe kidev u f r o  mokldeba. 

4,05·105-5,06·105 pa wnevis SemTxvevaSi samuSao s r uld e b a  m x olod  e r T  

c v l a S i  da kesonSi muSaobis xa ngrZlivoba  a r  unda aRematebodes 

90 wuTs. 

muSaobis aseTi o r c v l i a n i  g r a f i k i  kesonis daavadebis

 p r o f i l a q t i k i s  T v a l s a z r i s i T  Z ali a n  r a c i a n alur i a ,  

magram i g i  S e s a Zle b eli a  im SemTxvevaSi, T u  muSebi mSeneblobis      

t e r i t o r i a z e       an mis      m a xlo bl ad  cxovroben .  winaaRmdeg 

SemTxvevaSi       s a n i t a r i u l i  zedamxedvelobis       organoebis       

sagangebo       nebarTviT dasaSvebia kesonis samuSaoebis Catareba 

dReRameSi e r T  c v l a d  Se kumSuli haeris qveS y of n i s  

g a n s a z R r ul i  normebis dacviT .  e r T cl i a n i  g r a f i k i s  d r o s  

samuSao d R i s  s a erTo  xa ngrZlivoba  u f r o  naklebia , x o l o  

dekompresiis p e r iod i  u f r o  g r Z e l i ,  v idr e  o r  c v l a d  muSaobis 

dros .  

dekompresiis p e r iodS i  wnevis Semcireba xdeba araTanabrad: 

dasawyisSi u f r o  Cqara, Semdeg n el - n ela .  wnevis Semcirebis sawyisi 

aCqareba imazea dafu Z n e buli ,  rom T u  u f r o  maRali

 donidan wneva s wr af ad mcirdeba 1,05·105 pa-mde, am

 d r o s  q sovilebida n  a z o t i s  s wr af ad  gamoyofa da d i d i  

raode nobiT buStukebis warmoqmna a r  xdeba. a z o t i T  g ajer e b i s  

mimarT q so v ile b i s  tevadoba o r j e r  metia al v e ol e b S i  maT 

p a r c i a l u r  wnevasTan SedarebiT. amis w y alob iT  S e s a Zle b eli a  

dekompresiis safexurebad Catareba, r a c  gansakuTrebiT x S i r ad  

gamoiyeneba sayvinTi samuSaoebis praqtikaSi . 

2,06·105 pa-ze m aRali wnevis d r o s  kesonis avadmyofobis 

saSiSroeba Se i Zleba  Semcirdes dekompresiis p e r i odS i

 Jangbadis CasunTqviT. Jangbadis CasunTqvisas 



f i l t v e b i s  al v e ol e b S i  iqmneba a z o t i s  u f r o  d a b al i  

p a r c i a l u r i  wneva, r o m e l i c  x e l s  uwobs q sovileb ida n  mis 

i nt e n s iurad gamoyvanas. Jangbadis CasunTqvas sxva u p iratesobac aqvs: 

umjobesdeba guneba-ganwyoba, ixsneba d a R l i l o b a  da, r a c  u f r o  

mniSvnelovania, 25-30 %-iT mcirdeba dekompresiis p er iodi .  
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orga nizmis gadaxurebis anu gadametcivebis Tavidan

 a s a c il e bl a d  a u c il e b e l i a  tem p eraturis g ar k v e ul 

zRvr e bS i  SenarCuneba r o g o r c  kesonis muSa kameraSi, i s e  

dekompresiis p e r iodS i  ra b i s  aparatSi :  2 ati-mde wnevisas _ 16-220C, 

3,04·105 pa-mde wnevisas _ 17-230C. dekompresiis p e r i odS i  h a eris 

temperatura 18-220C-is f a r gl e b S i  unda iyos . darabvis a p arati 

d a T b i l u l i  unda iyos ,  adamianebisaTvis ga n kuTv n il

 TanakameraSi iatakze      unda daegos x i s       

f e n i l i .       gaciebisa da dasvelebisagan dacvis mizniT muSebi 

u z r u n v l y o f i l i  unda iyvnen s p ecta nsacmliT ,  f e x s a c mliT ,  

s a x elur e b iT ,  muzaradiT. 

kesonidan ga mosvlis Semdeg T b i l i  Sxapis miReba aCqarebs 

s x e ulid a n  Warbi a i r i s  gamoyvanas. saTavsebSi, sadac muSebma unda 

daisvenon aranakleb 30 wT - is ganmavlobaSi, maT aZleven c x e l  Cais 

s i s x l i s  moZraobisa da T b u r i  mdgomareobis gasaumjobeseblad.

 dasvenebis d r o s  rekom endirebulia msubuqi

 f i z i k u r i  v a rj i S e b i s  Catareba. 

d i d i  mniSvneloba aqvs winaswar samedicono Semowmebas.

 a m a Rle buli  a t m o s f e r ul i  wnevis qveS     

samuSaoebze a r      daiSvebian     p irebi  g ul - s i s xl Z a r R v T a  

sistemis ,      sunTqvis     organoebis ,     smenis,      n e r v ul i

 siste mis     f u n q c i o n a l u r i  da o r g a n u l i  

dazianebiT. ukunaCvenebia agreTve Z vlebis ,  saxsrebis , kunTebis da 

sxv. daavadebebi.      momuSaveTa p e r i o d ul i       samedicono      

Semowmeba      xdeba      w el i w ad S i  e r T x el .  

 
 

6.3 d a d a bl e b ul i  a t m o s f e r uli  wneva 
 
 

zR v i s  donidan z e v iT  a s v l i s  k v alda k v al

 mcirdeba ha eris simkvrive, Sesabamisad ecema wneva da mcirdeba 

temperatura. 

si m aRleze a s vl i s a s  da gaCerebisas organizmze moqmedebs

 o r i  Z i r i T a d i  f a q t o r i :  d a b al i  a t m o s f e r ul i  wneva

 da amiT gamowveuli haeris Semadgeneli komponentebis,      

maT S o r i s       Jangbadis,      d a b al i       p a r c i a l u r i       wneva.      

organizmSi mimdinare        f i z i o l o g i u r i         Zvrebis



 ganviTarebaSi, ` s i m aRlis ~         da        `mTis~ avadmyofobis 

gamokvlevaSi wamyvan r o l s  TamaSobs `Jangbadis S i m S il i ~  

(Jangbadis ukmarisoba, hipoqsia), r o m e l i c      viTardeba     zR v i s

 donidan     1     ,5-2     km     si m aRleze  a s vlis a s ,  magram 

SesamCnevi xdeba 4,5 km si m aRleze  da u f r o  maRla. 
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h i po q si is  mimarT gansakuTrebiT mgrZnobiarea c e n t r a l u r i  

n e r v ul i  sistema, (gansakuTrebiT Tavis t v i n i s  q erqi da naTxemi) 

da g u l i s  kunTebi. gansakuTrebiT d i d i  mgrZnobiarobiT

 Jangbadis ukmarisobis mimarT xasiaTdema mxedv elobiTi 

a n al i z a t or i .  amiT aixsneba si m aRleze  a s vl i s a s  da     

` s i m aRlis ~      avadmyofobis ganviTarebisas     Jangbadis

 ukmarisobis y v elaze      x S i r i      da a d r e u l i  simptomebis 

gamovlineba: mZinaroba, Ta vis damZimeba, Tav is t k i v i l i ,  moZraobis 

k oord i n a c i i s  darRveva, f s i q i u r i      aRgznebuloba ( e iforia ) ,      

ro m els ac      enacvleba     apatia da depresia ,     mxedvelobis     

darRveva da     sxv.     u f r o      Z l i e r i      Jangbadis     ukmarisobis 

SemTxvevaSi a d g i l i  aqvs gonebis dakargvas. 

hipoqsia iwvevs g u l i s  qmedebis darRvevas: taxik ardias ,  

ariTmias. x a n g r Zl i v i  hipoqsia u a r yof iT ad  moqmedebs

 kuW-nawlavis t r a q t i s  da sxva organoebis 

funqciebze . 

h i po q si is  d r o s  Jangbadis ukmarisobis kompensaciisaTvis 

organizmSi midis Se mgu e bluri Zvrebi: sunTqva xdeba x S i r i

 da Rrma, p u l s i  Cqardeba, izrd e b a  s i s xl Z arR v e b i s

 tonusi ,  izrde b a         w uT i e r i  moculoba .         SeimCneva

 s i s x l i s  gadanawileba:     Zli e rd e b a      Tavis

 t v i n i s  da     g u l i s  momarageba     s i s x l i T ,

 x o l o  kunTebSi, el e nT a S i  da kanSi, p i r i q iT ,  

mcirdeba. p e r i f e r i u l  s i s x l S i  izrd e b a  e r i T r o c i t e b i s       

Semcveloba.      x a n g r Zl i v i       h i po q si is       d r o s  Zl i e rd e b a       

s i s x l i s  warmoqmna. izrd e b a       hemoglobinisa da      

e r i T r o c i t e b i s       Semcveloba.      sunTqvis gaxSireba      iwvevs           

organizmidan      naxSirbadis      o q s id i s       ga mosvlis      

daCqarebas (hipokapnias),     s i s x l i s      tut i a n o b i s      amaRlebas.     es

 a advilebs     s i s x l i s      gajerebas JangbadiT     da     

q so v ile b i s aT v i s      mis     gadacemas. Zl i e rd e b a      q so v il e b S i      

Ja ngviTi procesebi ,  sasunTqi fermentebis a qtivobis amaRlebis 

x a rjz e .  

8 km-ze met si m aRleze s wrafad  a s vl i s a s  viTardeba 

movlenebi, r o ml e b i c  paTogenetikurad kesonis avadmyofobis 

msgavsia. ramdenadac mkveTrad ecema ha eris wneva, imdenad s wrafad



 xdeba n o r m alur i  a t m o s f e r ul i  wnevis d r o s  s i s x l S i  

g a x s n il i  a z o t i s  gamoyofa. am d r o s  SeimCneva t k i v i l i  

sasxrebSi ,  Z vlebSi ,  kanis q a v il i  da dekom pre s iuli 

avadmyofobis sxva niSnebi. am SemTxvevaSi dazianebis simZime 

C v eulebriv  u f r o  naklebia , v idr e  mekesoneebisa da myvinTavebis 

SemTxvevaSi, ramdenadac s i s x l S i  u f r o       naklebi a zot i a

 g a x s n ili ,       Tumca `afeTqebiTi ~  dekompresiis       dros ,        

ro m els ac  a d g i l i  aqvs       si m aRleze  TviTmfrina v i s  an 
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at mosf eros gareT kosmosuri xo m ald is  kabinis

 h er m etulobis  darRvevisas, S e s a Zle b eli a  

avadmyofobis u f r o  Z l i e r i  formebic . 

s i m a Rl i s  avadmyofobis p r o f il a q t i k a s  s a fu Z vl ad

 udevs p i r v e l  r i g S i  Jangbadis S i m S il i s  Tavidan     

a s a c i l e b e l i  RonisZiebebi.     10-12 km-mde si m aRleze ef e qtur i a  

C v e ulebri v i  Jangbadis xelsawyoebis gamoyeneba. u f r o  met 

si m aRleze es aRar kmara da a u c il e b e l i a  TviTmfri na v i s  

kabinis hermetizacia . aseT kabinaSi xdeba n or m alur

 atmosf eroze  ramdenadme      d a b al i  wnevis      SenarCuneba,      

raTa  h er m etulobis  a v a r i ulad  darRvevis SemTxvevaSi Tavidan 

iqnas a c i l e b u l i  wnevis Z l i e r i       vardnis      S e s a Zle bloba       

(magram      araumcires      250-300      mm      vwy.      sv.,      r a c  

d a a xlo e b iT  7-8     km     si m aRles     Seesabameba).     12     km-ze     maRla     

fr e n i s a s  mfrinavebi aRWur v ilni  arian JangbadiT momaragebis 

s p e c i a l u r i  saSualebebiT .  gamoiyeneba h e r m e tuli  muzaradebi, 

r o ml e b S i c  miewodeba Jangbadi ( g ark v euli wneviT) da e.w. 

s i m a Rl i s  makompensirebeli kostumebi (BKK), r o ml e b i c  gul-

mk erdis  da s x e u l i s  sxva n a w ileb i s  ar eS i  qmnian ukuwnevas. 

maRalmTian pirobebSi muSaobisas mTis avadmyofobis Tavidan 

a s a c il e bl a d  d i d i  mniSneloba aqvs Sromis Semamsubuqebel 

RonisZiebebs: sawarmoo procese bis meqanizaciasa da

 avtomatizacias , muSebis k o m f o r t ul a d

 gadayvanas s a xl i d a n  sawarmoSi da       ukan,

 sawarmoo garemos       gaumjobesebas       (dagazianebisa

 da damtverianebis Semcireba, m i kroklim atis gaumjobeseba). 

Jangbadis ukmarisobis mimarT orga nizmis gamZleobis

 asa m aRleblad sxvadasxva meTodi gamoiyeneba. maT S o r i s  

Jangbadis ukmarisobis pirobebSi wrTvn i s s p e c i f i u r i  meTodebi,

 r o ml e b i c  mimarTulia s i s x l S i  e r i Troc i t e b i s a

 da h e moglobinis      amaRlebisaken,      f i l t v e b i s

 v e n t i l i c i i s  gazrdisaken , q s o v i l u r i  

metabolizmis        c vlile b i s a k e n .         amisTvis        gamoiyeneba        

barokameraSi wrTvna. organizmze s a e rTo a r a s p e c i f i u r i  moqmedebis 

RonisZiebebs, r o ml e b i c  amaRleben Jangbadis na klebobis     mimarT

 orga nizmis     winaaRmdegobas,     miekuTvneba     f i z i k u r i  



momzadeba da gamowrToba. 

d adg e n ilia ,  rom Jangbadis naklebobis mimarT

 orga nizmis winaaRmdegobas z r d i s  i s e T i  vitaminebis 

g a Z l i e r e b ul i  miReba, r o gor ic a :  C , B1 ,B2 , B6, PP da P. 

s i m a Rli s  da mTis avadmyofobis p r o f il a k t i k a S i  

mniSvnelovani r o l i  eniWeba Sromis r a c i o n a l u r  reJims,

 s w or  kvebas, k argi j a n mrT elo b i s  mqone

 p ire b is samedicino SerCevas. 
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Ta v i  meSvide 

samrewvelo 

mtveri 

 
 

mtveri Z i r i T a d i  mavne sawarmoo f a q t or i a  mrewvelobis i s e T i  

dargebisaTvis ,  r o gor i c a a  samTomompovebeli mrewveloba

 (n axSiris ,  l i T o n i s  madnis da sxv.), samSeneblo 

masalebis (c ecxlga m Zle  nakeTobebi, aguri ,  cementi) warmoeba, 

f a i f ur - f a i a n s i s warmoeba, Tuj - s p ile n Z - folads a m s x m elo  da      

m e t a l u r g i u l i       warmoeba, manqanaTmSeneblobis sawarmoebi, 

s a f e i q r i  mrewvelobis mosamzadebeli da sarTa v i  saamqroebi, 

s o f l i s  meurneoba da ekonomikis sxva mra v ali dargi .  

mtvrian garemoSi muSaobam S e i Zleba  gamoiwvios f i l t v e b i s  da 

zeda sasunTqi gzebis mra v ali daavadeba, kanis da T v a l i s  

daavadebebi. h i g i e nuri mniSvnelobis garda mtverwarmoqmnas sxva 

u a r y o f i T i  mxarec aqvs: aCqarebs mowyobilobis cveTas, iwvevs

 Z v i rf a s i  m as alis danakargs, auaresebs sawarmoo

 garemos s a e r To _ s a n i t a r i ul        mdgomareobas, S e i Zleba        

gaxdes       wunis mizezi       ( z u s t i  x elsaw yobi s warmoeba),

 n a w ilobr i v       amcirebs      ganaTebulobas f a njr e b i s a

 da manaTebeli armaturis dabinZurebis Sedegad; 

z o g i e r T i  saxis mtverma (n a xSiris ,  S a qr i s  da sxva) S e i Zleba 

xanZari da afeTqebac ki gamoiwvios da sxva. 

amdenad, mtverTan b r Z ol a  r o g o r c  h igi e nuri ,  ise

 ekonomiuri xa s i aTi s  amocanaa. 

 
 

7.1. samrewvelo mtvris kl a s i f i k a c i a  
 
 

samrewvelo mtvris kl a s i f i c i r e b a s  s a fu Z vlad  udevs 

Z i r iT ad ad  warmoqmnis meTodi, warmoSoba da nawilakebis zoma. 

h i g i e nuri  T v a l s a z r i s i T  amJamad y v elaze misaRebia

 f u q s i s  kl a s if i k a c i a ,  r o m e l i c  g a r k v e ul w il a d  

iT v ali sw i n e b s  a e r o z o l i s  mniSnelovan f iz i k ur - q i m i ur  

Taviseburebebs      da ganasxvavebs: s a kuTriv  mtvers, kvamls

 da      n i sl s .  f u q s i s  t e r m i n olo g i i T  sakuTriv 



mtvers miekuTvneba d e z i n t e gr a c i i s  a e r o z ol e b i  myari 

nawilakebiT ,       miuxedevad maTi       d i s p e r sulob i s a ;        b o l s        

(kvamls)       miekuTvneba kondensaciis a e r o z ol e b i  myari 

d i s p e r s i u l i  f a z i T .  n i s l s  ki miekuTvneba y v ela 
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a e r o z o l i  miuxedavad warmoSobisa da

 d i s p e r sulob i s a ,  romlebs ac Txevadi 

d i s p e r s u l i  f az a  aqvT ( w yl i s  bunebrivi da x e lo v n u r i  n i sl i ) .  

 
 

samrewvelo mtvris kl a s i f i k a c i a  
 

c x r i l i  
#18 

 

warmoqmnis 
meTodis 
mixedviT: 

warmoSobis mixedviT d i s p e r s i ulo b i s  
mixedviT 

1. 
d e z i n t e g rac i
i s  a e r o z ol i  

warmoiqmneba myari 
masalebis 
meqanikuri 
daqucmacebisas 
(afeTqeba, 
damsxvreva, dafqva, 
burRva), f x v i e r i  
masalebis 
tr a n s p ort ir e b i
s a  da 
SefuTvisas ,  
nakeTobaTa 
meqanikuri 
damuSavebisas 
(gaprialeba , 
xexva). 
 

II. 
kondensaciis 
a e r o z o l i  

warmoiqmneba 
l iTo n e b i s a  da 
a r al iTo n e b i s  
aorT ql e b i s a s  
da maTi Semdgomi 
kondensaciisas 
ha erSi 
( ele qtroSeduReb
a ,  l i T o n e b i s  
SeduReba, 
ele qtrodnoba ,  
a i r i T  Wra da 
sxva). 

1. or g a n uli :  
a. mc e nar euli (merqnis, 
boWkos, m a r c vl e ul i s  da 
sxv.) 
b. c x o v e l u r i  (m atylis ,  
tyavis , Z v l i s  da sxv.) 
g. mikroorganizmebi da maTi 
d a S l i s  produqteb i 
d. x e lo v n u r i  ( plastmasis ,  
r e z i n i s ,  saRebarebis da sxv.) 
 

II. a r aorg a n uli :  
a. m i n e r aluri  (kvarcis , 
s i l i k a t u r i  da sxv.) 
b. l i T o n u r i  (rkinis ,  
T uT i i s ,  t y v i i s  da sxv.). 
 
 

III. S e r e ul i :  
a) m i n e r a l ur - l i To n u r i  
(rkinisa da s il i c i u m i s  
mtvris narevi , l i T o n i s  
g a pri aleb is a s  warmoqmnili 
mtveri da sxv). 
b) o r g a n ul i  da 
a r a or g a n ul i  (niadagisa da 
m a r c vl e ul i s  mtveri) 

1.
 x i l u
l i  10 mkm-ze 
d i d i  zomis 
nawilakebi 
(s wrafad 
gamoileqebian haeridan) 
 

II m i krosko p uli 10-
0,25 mkm zomis 

nawilakebi ( n ela 
gamoileqebian 

haeridan) 
 
 

III. 
ult r a m i k r o s k o p u
l i  0.25 mkm-ze mcire 
zomis nawilakebi , 
(xangrZlivadaa 
S e t i v t i v e b ul i  
haerSi , eqvemdebareba 
broun i s  moZraobis 
kanonebs). 

 
 
 

7.2. mtvris f iz i k ur _ q i m i ur  Tvisebebi da maTi 

higie nuri Sefaseba 

 
 

myarfaziani samrewvelo a e r o zol e b i s  h i g i e nuri

 Sefaseba xdeba d i s p e r s i ulo b i s ,      nawilakebis     

formi s ,  maTi konsi ste nciis ,      e l e q t r u l i      muxtis, 

s t r u q t u r i s  ( k r i s t a l u r i ,  a m orfuli ) ,      a d sor bc i i s      

unaris ,      x v e d r iT i  zeda p iris ,  xsnadobis ,      q i m iuri      



Semadgenlobis,      simagris,      ( s i s al i s )       mixedviT.      

a R n i S n ul i  
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Tvisebebidan z o g i e r T i  daka vSir ebulia  mtvris

 feTqebadobasTan. mt vriT gamowveuli     daavadebebis     

d i a g no st i k i s  T v a l s a z r i s i T      mniSneloba aqvs     

agreTve ni vTi erebis         simkvrives,         r o m el i c          gavlenas

 axdens rentgenis         sxivebis SeRwevadobaze. 

d i s p e r s iulob a .  mtvris h i g i e nuri  SefasebisaTvis 

mniSvnelovani niSania misi d i s p e r s i ulo b i s  x ar i s x i ,  anu

 mtvris nawilakebis zoma, ramdenadac amasTanaa d a k a v S ir e buli  

r o g o r c  mtvris nawilakebis ha erSi dayovnebis xangrZlivoba ,  

i s e  nawilakebis sasunTq gzebSi SeRwevis Se sa Zle bloba ,  

paTogenuroba da f i z i k u r - q i m i ur i  aqtivoba, el e q tro m u xt i  da 

sxva Tvisebebi. x i l u l i  mtvris nawilakebi simZimis Z a l i s       

g a vle n iT       mzardi aCqarebiT s wr afad  gamoileqebian      

haeridan. CasunTqvisas aseTi mtveri zeda sasunTqi gzebis 

lor w o v a n  garsz e  gamoileqeba. 

mikroskopuri mtvris nawilakebi , iseve r o g o r c  sxva 

sx euleb i ,  e morCilebian m i z i d ulo b i s  kanons, magram masis 

e r T e ul z e  SedarebiT d i d i  z ed a p ir i s  gamo i s i n i  ganicdian 

ha eris d i d  winaRobas da amitom gamoileqebian ara mudmivi 

aCqarebiT, aramed Tanabari si C q ariT .  CasunTqvisas i s i n i

 ( Z ir iTadad 5 mkm-mde zomis nawilakebi) aRweven 

al v e ol e b S i .  

ultr a m i k r o s k o p ul i  nawilakebis erTmaneTTan

 dajaxebisas xdeba nawilakebis aglomeracia ,  

damsxvileba da haeridan gamoleqva. C a su nT q uli haeridan 

ultr a m i k r o s k o p ul i  zomis nawilakebis 60-70% f i l t v e b S i  

rCeba. miuxedavad am nawilakebis d i d i  x v e d r iT i  zeda pirisa ,  

r o m el i c  gansazRvravs mis maRal f iz i k ur - q i m i ur  aqtivobas, 

mtvriT gamowveuli daavadebebis ganviTarebaSi am nawilakebis 

r o l i  gadamwyveti araa,     ramdenadac maTi     s a e rTo

 masa     d i d i  araa. n i vTierebis daqucmacebis Z ali a n  

m aRali x a r i s x i s  (2 nm-mde) SemTxvevaSi xsnadobis g a z rd i s  gamo 

sustdeba am nawilakebis moqmedeba f i l t v i s  q s o v ilz e  da mcirdeba 

f i l t v e b S i  maTi dayovnebis vada, magram Zl i erd e b a  to q s i k u r i  

moqmedeba. 

amgvarad, r a c  u f r o  mcirea mtvris nawilakebis zoma, miT 



u f r o  didxans imyofebian i s i n i  h a erSi S e t i v t i v e b ul  

mdgomareobaSi da, Sesabamisad, miT u f r o  d id i a  sasunTq gzebSi 

maTi moxvedris Sesa Zlebloba .  

dadginda , rom y v elaze maRali f i b r o g e n ul i  aqtivoba 

gaaCnia 1-2 mk zomis mtvris nawilakebs, r o ml e b i c  a d v il a d  

gadadian l i m f u r  kvanZebSi da didxans rCebian iq. u f r o  d i d i  

zomis nawilakebi umetesad ver xvdebian f il t v e b S i ,  maTi daWera 

xdeba al v e ol e b S i  (zeda sasunTqi gzebis lor w o v a n i  g ar s i s  

mier) 1 mk-ze 
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mcire zomis nawilakebi al v e ole b id a n  l i m f u r i  kvanZebis

 g a v l i T  gamoiyofian organizmidan ,      x o l o  0,1      mk da

 u f r o       mcire      zomis mtvris nawilakebi , e.w. 

` ultr a m i k r o s k o p ul i  mtveri~, naklebad paTogenuria . 

mtvris x v e d r iT i  zeda p iri .  mtvris d i s p e r s i ulo b a  

mniSvnelovnad gansazRvravs mis f iz i k ur - q i m i ur  aqtivobas. 

h i g i e nuri T v a l s a z r i s i T  mtvris x v e dr iT z ed a p ir s d i d i  

mniSvneloba aqvs, ramdenadac organizmis mimarT mtvris q i m iuri 

aqtivoba z e d a p ir i s  s a erTo f a rTz e a  damokidebuli. 

1 sm3 myari s x e ul i s  0,1 mk zomis nawilakebad daqucmacebisas 

s a erTo z ed a p ir i  6-dan 600000 sm2-mde, e.i. 100 000 -jer izrdeba .  

z e d a p i r i s  aseTi g azrda  mkveTrad z r d i s  a i r ad i  mole k ule b i s

 mimarT ni vTi erebis a d sor bc i i s  unars. mtvris 

nawilakebis a d s o r b c i u l i  Tvisebebi Se i Zleba  organizmSi 

mtverTan erTad  a i r a d i  to q s i k u r i  nivTierebebis moxvedris 

mizezi gaxdes. amrigad, a r a to q s i k ur i  mtveri momwamlavi a irebi s

 a r d s or b c i i s  Sedegad to q s i k u r      Tvisebebs     iZens. amis

 karg i l u s t r a c i a d      gamodgeba brZmedis     a i r i s      

mtveri, e.w. sakerZe mtveri,     r o m el i c  STanTqavs naxSirbadis oqsids .  

gadaniCbvis d r o s  naxSirbadis o q s id i  desorbirdeba  i s e T i      

raodenobiT ,     rom     S e u Zli a      mwvave     mowamvla     gamoiwvios.     

n a x S ir i s  mtveri STanTqavs i s e T  airebs, rogoric a a :  CO, CO2, CH4. 

d i d i  x v e d r iT i  z e d a p ir i s  w y alo b iT  izrde b a

 mtvris q i m iuri aqtivoba, magaliTad , S e i Zleba 

feTqebadobis Tvisebac SeiZinos. mtvris nawilakebis mier 

Jangbadis        a q t i u r i         sor bc i a  Ria c e c x l i s  arsebobis        

SemTxvevaSi mas ad v ilada ale b ad s  xdis .  

feTqebadobis Tviseba S e i Zleba hqondes nebismier mtvers, magram 

gansakuTrebiT feTqebadsaSiSia o r g a n u l i  mtveri. pra qtikaSi 

kargadaa c n o b i l i  qvanaxSiris, korpis ,  Sa qris ,         f q v i l i s         

mtvris        afeTqebebi.        gansakuTrebiT feTqebadsaSiSia 

qvanaxSiris mtveri. afeTqebis saSiSroeba damokidebulia mtvris 

koncentraciaze ,        d i s p e r s i ulo b i s  xarisxze ,  masSi       

a q r ol a d i  nivTierebebis Semcvelobaze , nacrianobaze , tenianobaze. . 

mtvris q imiuri Semadgenloba. mtvris h i g i e nuri  SefasebisaTvis 

mniSvnelovania misi q i miuri S e d g e n ilob i s  codna. 



mtvris qimiur bunebazea damokidebuli misi toqsiuroba ,  

mtvris b i o l o g i u r i  aqtivoba, n a w ilo br i v  f i b r o g e n ul i ,  

a l e r g e n ul i ,  t o q s i k u r i  da gamaRiazianebeli moqmedeba. 
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mtvris f i bro g e n ulo b a  Z i r iT ad ad  damokidebulia masSi

 T a v i s u f al i  s i l i c i u m i s  d i o q s i d i s  Semcvelobaze. 

m i n e r alur i  mt vriT ha eris gaWuWyianebisas unda g a v iT v alis w i noT

 SiO2-is Semcveloba ( k r i s t a l u r  da         a m o r f ul  

modifikaciebSi ) .  r a c  u f r o      metia     mtverSi     T a v i s u f al i

 s i l i c i u m i s      d i o q s i d i s  Semcveloba,       miT       u f r o        

a g r e s i ul i a  igi .        c e c xlg a m Zl e        a gur i s        warmoebaSi 

warmoqmnili mtveri 98% SiO2-s Seicavs, Tujsamsxmelo saamqroSi 

s a y ali bo  miwa -60-80% SiO2-s , rk i n i s  madani – 30%-mde SiO2-s, k v a r c i t i  

– 70%-mde SiO2-s. 

gansakuTrebiT mniSvnelovania s i l i c i u m i s  d i o q s i d i s

 (kaJmiwis) bunebrivi k r i s t a l u r i  modifikaciebi :  kvarci , 

k r i s t o b a l i t i  da t r id i m i t i .  kvarcSemcveli masalebis

 x a n g r Zl i v i  gaxurebisas     (c ecxlga m Zle      masalebis     

warmoeba,     f o l a d i s  dnoba) k v arci  gadadis t r i d i m i t S i      

da k r i s t o b a l i t S i ,      anu u f r o  a g r e s i ul  formebSi . 

z o g i e r T i  saxis mtvers a l e r g i u l i  Tviseba gaaCnia da iwvevs 

i s e T  daavadebebs, r o gor i c a a  c x v i r i s a  da

 bronqebis asTma. alergenebs miekuTvneba

 magaliTad , k a n i f ol i s ,  tyavis, s e l i s ,  f q v i l i s ,  soWis, 

b r i n j i s ,  f q v i l i s ,  C al i s ,  fiWvis , p u r i s  TavTavis m S r al i  

sporebis ,  bambis, abreSumis, m at ylis ,  qromis da sxv. mtveri. unda 

aRiniSnos rom alerge n e b is mimarT arsebobs i n d i v i d u a l u r i  

mgrZnobiaroba, 

z o g j e r  romelime q i miuri a g r e s i ul i  n a erTis umniSvnelo 

minarevic ki c v l i s  mtvris moqmedebis mimarTulebas da Z alas ,  es 

exeba samTo mopovebis mtvers ty v i is a  da v e r c x l i s w y l i s  

mopovebisas. 0,001% eqvsvalentiani qromis Semcveloba cementis mtvers 

mkveTrad ga moxatul a l e r g i u l  moqmedebas aniWebs. 

mtvris xsnadoba damokidebulia mis Semcvelobasa da

 x v edr iT zeda pirze .  w y alsa da     q s o v i l u r      siTxe ebSi

 mtvris     xsnadobas Se i Zleba hqondes r o g o r c  

dadebiTi ,  i se  u a r y o f i T i  mniSvneloba. T u  mtveri araa to q s i k u r i  

da q s o v ilz e  misi moqmedeba meqanikur gaRizianebamde daiyvaneba, maSin 

aseTi mtvris k argi xsnadoba x e l s a y r e l i  f a q tor i a ,  r o m el i c  

x e l s  uwyobs f ilt v e b i d a n  mis s wrafad gamoyvanas. mtvris 



te q s i kurobis  SemTxvevvaSi k argi  xsnadoba u a r y o f i T  f a q t o r s  

warmoadgens. magaliTad ,     Saqris ,  f q v i l i s  da     z o g i e r T i      

sxva saxis     mtveri     s wr af ad      ixsneba o r g a n ul  siTxe ebSi 

da gamodis organizmidan ise , rom ga nsa kuTrebul zia ns a r  

ayenebs mas, uxsnadi mtveri (mcenareuli , o r g a n u l i  da sxva). 

organizmSi d i d i  x n iT  yovndeba     sasunTq     gzebSi da     

c a l k e u l      SemTxvevebSi     p a T o lo g i u r      c vl il e b e b s  iwvevs. 
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b o l o  wl e b S i  g a d a x e d il da S e c v l i l  iqna

 Sexeduleba kvarc- da s il i k a t S e m c v el i  

mtvris xsnadobis mniSvnelobaze. dadginda , rom g a x s n i l i  da 

orga nizmis b i o l o g i u r  ar e S i  mo x v e d r il i  siliciummJava 

s i l i k o z i s  ganviTarebaSi e T i o l o g i u r  f a q t o r s  warmoadgens, 

x o l o  mTavar r o l s  am p roc e s S i  f i l t v e b S i  myari mtvris 

nawilakebis arseboba TamaSobs. 

mtvris nawilakebis forma da konsistencia .  mtvris 

nawilakebi Se i Zleba iyos: sf e ro s e br i ,  b r t y el i ,  uswormaswori , 

s a l i  an r b i l i .  kondensaciis a e r o z ol i s  warmoqmnisas mtvris  

nawilakebis umetesobas momrgvalebuli forma aqvs, x o l o  

d e z i n t e gr a c i i s  a e r o z o l i s  SemadgenlobaSi – uswormasworo

 mravalkuTxovani , b r t y e l i  for m i s  nawilakebi

 Warbobs. nawilakebis forma      gavlenas axdens a e r o z o l i s  

mdgradobaze da organizmSi mis qcevaze. s f e r o s e b r i  nawilakebi 

u f r o  Cqara gamoileqebian haeridan,     u f r o  a d v il a d      SeaRweven

 f i l t v i s  q s o v i l S i  da ukeTesad STainTqmebian. 

mt vriT gamowveul daavadebaTa ganviTarebaSi mtvris

 nawilakebis for m i s  r o l i  j e r      d a d g e n il i      a r

 aris .  Z v el i  warmodgena     imis     Sesaxeb, rom     mtvris 

d a k b i l ul i ,  basrkuTxiani n a w ilakebiT f i l t v i s  q so v il e b i  

travmirdeba , r a c  iwvevs SemaerTebeli q so v il e b i s  ganviTarebas da 

s kl e r o z s ,  a r  a r i s  d a mtk ic e buli da es a z r i       mcdarad

 iTvleb a ,       ramdenadac      aseTi nawilakebi l i m f i s       

b l a n t       ar eS i  moxvedrisas kargaven msgavsi qmedebis unars. 

Tumca, i s e T i  mtvris CasunTqvisas, r o g or i c a a  minabamba, q arsi  da 

sxv., zeda sasunTqi gzebis e p i t e l i i s  ujr ed e b i s  

mikrotravmirebis saSiSroeba r e alu r i a .  maTi moxvedra kanze da 

T v a l i s  lor w o v a n  g arsze  gamaRizianebel moqmedebas iwvevs. 

aseve a r  unda mivaniWoT d i d i  mniSvneloba mtvris nawilakebis 

konsistencias .  mtvris nawilakebis s i s al e ,  simagre mtvris 

mavneobis gansazRvraSi arse b iT r o l s  a r  TamaSobs. amaze 

metyvelebs i s  f a q t i c ,  rom koru nd i s  mtveri ( korundi almasis 

Semdeg y v elaze s a l i  masalaa) b i o l o g i u r i  T v a l s a z r i s i T  

a g r e s i ul i  a r  aris .  korundisa  da k arborundis  mtveri 

naklebad mavnea, v idr e  k v arcis mtveri, r o m e l i c  naklebad



 s al i a .  c n o b i l i a  agreTve i s e T i  r b i l i

 m i n e r alis  a gr e s iulob a ,  r o gor i c a a  T al k i .  

mtvris nawilakebis simkvrive. mtvris nawilakebis simkvrivis 

gaTvaliwineba a u c il e b e l i a  mtvriani p r o f e s i i s  muSaTa 

samedicino gamokvlevis r e n t g e n olo g i u r i  meTodebis gamoyenebisas.

 f i l t v e b S i  dagrovilma  bariumis, r k i n i s  da

 sxva 
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naerTebis mtverma Se i Zleba g a a r T ulo s  f i l t v e b i s  q so v il e b S i

 f i b r o z u l i  c vl il e b e b i s  gamovlena, ramdenadac es     

l i T o n e b i  kargad akaveben     rentgenis sxivebs. r a c      u f r o      

metia     mtvris simkvrive, miT u f r o      naklebad     mdgradia am 

ni vTi erebis mtvris nawilakebi haerSi, miT u f r o  s wrafad 

gamoileqebian haeridan. 

mtvris nawilakebis s t r u q t u r a  gavlenas axdens

 f i b r o g e n ul  aqtivobaze, magaliTad , a m o r f ul i  

s il i c i u m i s  d i o q s i d i  naklebad mavnea, v idr e  k r i s t a l u r i ,  

x o l o  k r i s t a l u r i  SiO2-is nairsaxeobebi – kvarci ,      

k r i s t o b a l i t i ,      t r i d i m i t i ,  romleb s ac e rT n a i r i  q i miuri 

for m ul a ,  magram k r i s t al e b i s  sxvadasxva s t r u q t u r a  aqvT,       

gansxvavdebian       Ta v i s i  f i b r o g e n u l i        a qtivobiT .

 savaraudo,       rom es da k a vSir e bulia k r i s t a l i s  

z e d a p ir i s  sxvadasxva f iz i k ur - q i m i ur  aqtivobasTan. 

mtvris e l e q t r u l i  Tvisebebi. h a erSi S e w o n il  mtvris 

TiTqmis y v ela n a w ilaks gaaCnia muxti. amasTan, u aryofiTmuxtia n i  

na wilakebis raodenoba TiTqmis t o l i a  dadebiTmuxtiani 

nawilakebis raodenobisa . myari m asalis mtvrad qcevis momentSi 

mtvris nawilakebis 90-98% iZens dadebiT an u a r y o f i T  muxts. 

d adg e n ilia ,  rom d e z i n t e gr a c i i s  a e r o zol e b s  u f r o  meti

 e l e q t r o u a r y o f i T i  muxti aqvT, v idr e  

kondesaciis a e rozole b s .  muxtis     s i d i d e      Z ali a n  mcire a -

erTeulidan  ramdenime aTeulamde     el e m e n t a r uli  muxti, u f r o      

m s x v ili      nawilakebi     u f r o      d i d  muxts atareben. 

d i d i  zomis mtvris nawilakebs Se i Zleba ramdenime

 el e m e n t a r uli  muxti gaaCndes, x o l o  mcire zomis 

nawilakebs – C v eulebriv ,  e r T i  el e m e n t a r uli  muxti gaaCnia. 

mtvris nawilakebis el e q trod a mu xtulob a  gavlenas

 axdens a e r o z o l i s  mdgradobaze.      a e r o z ol i ,       

r o m el S i c  dadebiTi      nawilakebi      Warbobs,      naklebad 

mdgradia. dadebiTi da uaryofiTmuxti a n i  nawilakebis arseboba 

aCqarebs mtvris nawilakebis damsxvilebas da gamoleqvas, 

ramdenadac sxvadasxva muxtiani mtvris nawilakebi erTmaneTs 

miizidaven, msxvildebian da s wr afad  gamoileqebian haeridan. 

e rT s a x el a  muxtis mqone nawilakebi ganizidaven erTmaneTs da 



didxans arian ha erSi S e t i v t i v e b uli .  e l e q t r o d a m u x t ul i  

mtvris nawilakebis b i o l o g i u r i  aqtivoba da h i g i e nuri  

mniSvneloba TiTqmis S e u s w a vlelia .  

z o g i e r T i  mkvlevaris a z r i T  sasunTq

 gzebSi el e q t r o d a m u x t ul i  mtvris dayovneba 2-3 –

j e r  metia n e i t r al u rT a n  SedarebiT . mkvlevarTa n a w il i  

amtkicebs, rom u a r y o f i T i  muxtis matarebeli mtvris nawilakebi 

2-8 – j e r  u f r o  didxans 
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yovndebian sasunTq tr a q t S i .  arsebobs monacemebi, rom p i r i T  

sunTqvisas d a m u xtuli  nawilakebis 70% rCeba

 f il t v e b S i ,  x o l o  c x v i r i T

 sunTqvisas d a m u xtul i  nawilakebis – 50%. 

mtveri _ m i k r o fl o r i s  matarebeli .  mtveri x S i r a d  a r i s  

mikrobebis, sokoebis, tkipebis ,  Wiebis kvercxebis

 matarebeli . odiTga n  c n o b il i a  k a vSiri ha eris 

damtverianebasa da f i l t v e b i s  t u b e r k u l o z i T  daavadebebs 

Sor i s .  aseve c n o b il i a  ci m b iris      w y l u l i s  f i l t v e b i s      

f or m i T  daavadebebis     SemTxvevebi m at ylisa  da WinWebis 

daxarisxebaze momuSave adamianebSi. bambis, f q v i l i s ,  m a r c vl e ul i s  

mtveri mniSvnelovani raode nobiT Seicavs sxvadasxva sokos, maT 

S o r i s  s x i v i s e bri  sokos sporebs. z o g j e r  mtveri m x olod  

sokosgan Sedgeba. ase, magaliTad , limonmJavas warmoebaSi. 

muSa saTavsis h aeri a r c  T u  iSv i aTad binZurdeba sxvadasxva 

saxis mikrobiT. magaliTad , s a f e i q ro  warmoebis saxarisxebel-

sa p e nti da saCeCi saamqroebis 1 m3 h a erSi aRmoCenilia 25400-dan

 54000-mde baqteria , amasTan ha eris b a q t e r i ul i  

dabinZureba pirdapirdamokidebulebaSia ha erSi mtvris 

koncentraciasTan da bambis xarisxTan .  sai nteresoa i s  f a q t i ,  rom 

mtvris z o g i e r T i  saxeoba baqteriebisaTvis karg mkvebav ares 

warmoadgens. magaliTad , w i s q v il S i  a R e b ul i  f q v i l i s  mtverSi 

aRmoCenilia mikrobebis d i d i  raodenoba. 

 
 

7.3. mtvris bedi organizmSi 
 
 

ganasxvaveben adamianis organizmze samrewvelo mtvris s p e c i f i u r

 da a r a s p e c i f i u r  moqmedebas. mtvris s p e c i f i u r i  

moqmedeba u p i r v el e s  y o vl i s a  misi CasunTqvisas mJRavndeba. mtvris

 CasunTqvam S e i Zleba       gamoiwvios u p iratesad 

sunTqvis organoebis dazianeba _ bron q it i ,  pnevmokoniozi an 

s a e rTo rea qciebis ganviTareba     (intoqsikacia ,      alergi a ) .

 z o g i e r T      mtvers     ko nc erog e n uli  Tviseba 

gaaCnia. 

mtvris a r a s p e c i f i u r i  moqmedeba mJRavndeba zeda sasunTqi 

gzebis , T v a l i s  lor w o v a n i  garsi s ,  kanis s a f a r i s  daavadebebSi. 



mtvris CasunTqvam S e i Zleba  x e l i  Seuwyos pnevmoniebis, 

t u b e r k uloz i s ,  f i l t v e b i s  kibos ganviTarebas. 

pnevmokoniozis ganviTarebis T v a l s a z r i s i T  q im iuri 

Semadgenlobis mixedviT saSiSi a  i s e T i  saxis mtveri, r o gor i c a a  

s i l i c i u m i s  d i o q s i d i s  Se mcv eli mtveri 
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(gansakuTrebiT misi k r i s t a l u r i  modifikacia ) ,

 s il i k a t e b i s  ( s il i c i u m  mJavas marilebi ) ,  n a xSiris ,       

z o g i e r T i  l i T o n i s  ( aluminis da sxv.     mtveri),      agreTve 

S e r e u l i         mtvris        saxeebi, magaliTad        m i n e r alur -

l i To n u r i .  aseTi        mtveri p r a q t i k ul ad          uxsnadia,         

CasunTqvisas         yovndeba         sasunTqi         t r a q t i s          Rrma 

ga n yofilebe bSi      da     iwvevs      p a Tolog i a s ,      r o m el S i c      

wamyvani      mniSvneloba     aqvs f i l t v e b S i      SemaerTebeli

 q so v il e b i s  warmoqmnas,     anu     f i b r o z u l i

 c vl il e b e b i s  ganviTarebas. 

xsnadi mtveri Cerdeba sasunTq tr a q t S i ,  Seiwoveba da

 gadadis s i s x l S i .  organizmze misi Semdgomi 

moqmedeba damokidebulia mis qimiur Semadgenlobaze. magaliTad, 

i s e T i  l i T o n e b i s  mtveri, r o gor i c a a  tyvia , s p ile n Z i ,  kadmiumi 

da sxva, iwvevs to q s i k u r  moqmedebas; z o g i e r T i  a r a o r g a n ul i  da 

o r g a n u l i  n a erTis (qromi, b e r iliu m i ,      u r s o l i )      mtveri     

al e r g i a s  da s p e c i f i u r  p a T ol o g i u r  gamovlenas iwvevs. 

adamianis ja n mrTelobaz e  sawarmoo mtvris mavne moqmedeba 

damokidebulia : mtvris f iz i k ur - q i m i ur  Tvisebebze, mtvris 

nawilakebis zomebsa da formebze , h a erSi mtvris koncentraciaze ,  

samuSao c v l i s  ganmavlobaSi moqmedebis xa ngrZli vobaze  da 

p r o f e s i u l  staJze ,  e r T d r o u l a d  sxva mavne f a q tor e b i s  

moqmedebaze da Srom iT saqmianobaze. magaliTad , h a eris maRali

 tem p eraturis d r o s  an mZime f i z i k u r i  samuSaos 

S e srule b i s a s  f i l t v e b i s  g a Z l i e r e b ul i  v e n t il a c i a  (e.w. 

Rrmad sunTqva) a Zli er e b s  organizmSi mtvris     SeRwevas.     

r a d i o a q t i u r i      a e r o zol e b i s      da ha eris dagazianebis

 e r T d r o u l a d  moqmedeba a Zli e r e b s  organizmze mtvris     

moqmedebas. mtvris mavne moqmedeba damokidebulia adamianis 

i n d i v i d u a l u r  Taviseburebebze, i m u n o b i olog i ur  winaaRmdegobaze 

da       sxv. 

sasunTq gzebSi mo x v e dr ili  mtvris y v ela n a w ilak i  ver 

aRwevs filtvebamde :  misi n a w il i s  daWera xdeba zeda sasunTq 

gzebSi , p i r v e l  r i g S i  _ c x v i r i s  Rru S i .  c x v i r i s  lor w o v a n i  

g a r s i s  bususebi, d a k l a k n i l i  g a s a s vlele b i ,  webovani l o r w o ,  

r o ml i T a c  d a f a r ul i a  garsi ,  _ saukeTeso meqanizms warmoadgens, 



r o m e l i c  iWers mtvris nawilakebs. zeda sasunTq gzebSi

 d a W e r il i  mtvris raodenoba damokidebulia mtvris     

f iz i k ur - q i m i ur  Tvisebebze, mtvris     nawilakebis zomaze, 

sasunTqi     gzebis mdgomareobaze da sxv. zeda     sasunTqi

 gzebis mier     d a W e r ili  mtvris mniSvnelovani n a w il i  

(~50%) ukanve gamoiyofa ceminebis da x v eleb i s  dros .  organizmSi 

mo x v e dr il i  mtvris ~50% aRwevs filtveba mde .  
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y v ela saxis mtvris n a w ilak i  ( f iz i kur - q i m i ur i  Tvisebebisagan 

damoukideblad) dasawyisSi meqanikurad zemoqmedebs

 f i l t v e b i s  q so v ilz e .  ujred e b i ,

 r o ml e b i c  STanTqaven mtvris nawilakebs (e.w. ` mtvris 

ujredebi~ ) ,  sxvadasxva g z i T  c d ilo b e n  f ilt v e b i d a n  mtvris

 gamodevnas. e r T e r T i  gzaa     mtvris     moSoreba

 s i s v elesTa n  erTad , meore gzaa _ mtvris moSoreba 

l i m f u r i  gzeb iT b r o n q i alu r  j i r k v l e b S i  da p l e v r i s  

mimarTulebiT , sadac i g i  grovdeba. 

i s e T i  mtveri, r o gor i c a a  n axSiris ,  SedarebiT

 a d v il a d  gamoidevneba f ilt v e b i d a n ,  maSin 

rod e s a c  k v arcis mtveri f i l t v e b S i  grovdeba. 

SemdgomSi mtvris a g r e s i ulo b i s  Sesabamisad p roc e s i  

Se i Zleba  warimarTos o r i  mimarTulebiT: s p e c i f i u r i

 ( p a T olo g i u r i  SemaerTebeli q s o v il i s ,  e.w. 

f i l t v e b i s  f i b r o z i s  warmoqmnis) an a r a s p e c i f i u r i  ( f i l t v e b i s  

anTeba, f i l t v e b i s  t u b e r k uloz i ,  f i l t v e b i s  kibo da sxv) 

ganviTarebis mimarTulebiT . 

 
 

7.4. samrewvelo mtvris zemoqmedebiT gamowveuli daavadebebi 

anu mtvris daavadebebi 

 
 

mtvris e r T e r T i  Z i r i T a d i  Tvisebaa f i l t v e b i s  

p a T ol o g i i s  gamowvevis unari . es p a T olog i a  c n o b il i a  

p r o f e s i u l i  daavadebis _ pnevmokoniozis s a x el iT .  Tumca, 

samrewvelo mtvris zemoqmedebam S e i Zleba sxva organoebis da

 sistemebis p a T ol o g i u r i      c v l il e b e b i c  gamoiwvios.

 mtveri x e l s  uwyobs f i l t v e b i s  m T el i  r i g i  

a r a s p e c i f i u r i  daavadebebis gamovlenasa da maT mZime mimdinareobas. 

 
 

7.4.1 pnevmokoniozebi 
 
 

Tanamedrove gagebiT pnevmokoniozebi p o l i e T i o l o g i u r i  

daavadebaa, r o m el i c  aRiZvreba sxvadasxva saxis mtvris

 CasunTqvisas. Tumca, y v elaze a g r e s i ul i  

f i b r o g e n u l i  mtveria k v arcis  mtveri, r o m e l i c  d i d i  



raode nobiT T a v i s u f al  SiO2-s Seicavs. 

y v elaze f i b r o g e n ul i a  k r i s t a l u r i  kaJmiwa,

 naklebad a q t iur i a  a m o r f ul i  SiO2, magram SiO2     

kondensaciis a e r o z o l i s  s a x iT  aranakleb f i b ro g e n ul i a ,  

v idr e  k r i s t a l u r i .           SiO2, kondensaciis a e rozole b id a n

 y v elaze           a g r e s i ul i a  e l e q t r o T e r m ul i  

warmoSobis a e rozol e b i .  T a v i s u f al i  SiO2-is S e mcveli mt vriT 
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gamowveul daavadebas s i l i k o z i  ewodeba, x o l o  bmul SiO2-is 

Se mcveli mtvris , anu siliciummJavas m ar ile b i s  mtvris CasunTqviT 

ga n v iTar e bul daavadebas s i l i k a t o z i  ewodeba. s ol i k a t o z e b s

 S o r i s  ganasxvaveben: azb e stozs ,

 T al k o z s ,  cementozs, q ars i s  pnevmokoniozs, ol i v i n o z s ,  

n e f el i n oz s ,  minis boWkos s i l i k a t o z s ,  w i d i s  bambis 

s i l i k a t o z s ,  a p at itozs .  

pnevmokoniozi Se i Zleba gamoiwvios sxvadasxva saxis

 samrewvelo mtverma, r o m e l i c  a r  Seicavs 

SiO2. maT miekuTneba: 

a) l iTo n ko n ioz e b i ,  anu l i T o n i s  mt vriT gamowveuli

 pnevmokoniozebi: b e r i l i o z i ,  alumi nozi ,        b a r i t oz i ,

 st a n i oz i ,  iSviaTmiwaTa,       mZime da s a l i  

l i T o n e b i s  da Senadnobebis (qromi, n i k el i ,  v olfr a m i  da sxv.) 

pnevmokoniozebi; 

b) karboniozebi ( naxSirbadSemcveli mtvris

 CasunTqviT gamowveuli pnevmokoniozebi): a ntrakozi ,  

g r a f i t o z i ,  muris-koqsis pnevmokoniozebi da sxv.; 

g) o r g a n ul i  mtvris ,  r o g or i c a a  bambis, m a rc vlis ,

 korpis ,  sokos, S a qr i s  lerw m is ,  plastm as i s  pnevmokoniozebi: 

b i s i nozi ,  bagasozi , mikozi da sxv. 

garda amisa, pnevmokoniozebi viTardeba S e r e u l i  mtvriT , 

r o m e l i c  Seicavs T a v i s u f al  SiO2-s ( a n tr a k o s ili k oz i ,

 s i d e r o s il i k o z i ,  s i l i k o - s i l i k a t o z i )

 da mtvriT ,  r o m e l i c  a r  Seicavs an umniSvnelo 

raode nobiT Seicavs SiO2-s (mxexavebis, ele qtroSe mduReblebi s ,  

r e z i n i s  mrewvelobaSi damamzadebeli saamqroebis muSebis 

pnevmokonoizebi). 

amJamad ganasxvaveben pnevmokoniozebis Semdeg 

formebs: 1. s il i k o z e b i ;  

2. 

s il i k a t o z e b

i ;  3. 

karboniozebi ;  

4. m etalokoniozebi ;  

5. o r g a n ul i  mtvris pnevmokoniozebi; 



 

6. S e r e u l i  saxis mt vriT gamowveuli pnevmokoniozebi; 
 

7. pnevmokoniozebis sxva formebi , 

ele qtroSe mduReblebi s ,  mxexavebis, r e z i n i s  nakeTobaTa 

saamqroebis muSebis pnevmokoniozebi). 

pnevmokonioziT daavadebis s aS iSroe b i s  mixedviT

 mrewvelobis dargebi , sawarmoebi da 

c a l k e u l i  procesebi  Se i Zleba d a v ala goT Semdegi 

TanmimdevrobiT ( s aSiSroebis klebadobis  mixedviT): 
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samTomadno mrewveloba (oqros , p o l i l i T o n u r i  madnis, r k i n i s  

madnis mopoveba da sxv.), c e c xlg a m Zl e  a gur i s  warmoeba, 

m e t a l u r g i u l i  qarxnebis c e cxlg a m Zl e  nakeTobaTa saamqroebi,

 sxmulebiss il a W a vl u r i  gawmenda, n a x S ir i s

 mrewveloba, ele qtroSeduReba ,  Samotis nakeTobaTa 

warmoeba, f a ifur - q a S a n ur i s  warmoeba da sxva. 

mtvrian pirobebSi  muSaobis s t a J i  avadmyofobis dawyebamde

 sxvadasxva warmoebisaTvis sxvadasxvaa da damokidebulia 

C a su nT q uli  mtvris raodenobaze, mis f iz i k ur - q i m i ur  Tvisebebze,

 mis       r e a q t iulob az e ,  orga nizmis i n d i v i d u a l u r  

Tvisebebze. ase magaliTad, muSaobis s a S u alo  st a J i  daavadebis 

dawyebamde (mtvris m aRali Semcvelobisas) S e i Zleba  iyos: 

k v arcis mtvris CasunTqvisas _ 5 

w el i ;  n a x S ir i s  mtvris 

CasunTqvisas _ 10 w el i ;  

el e q troS eduR e b i s  r k i n i s  oqsidebis CasunTqvisas _ 10 w el i .  
 

h a eris damtverianebis Semcirebisas avadmyofobis dawyebamde 

s a S u alo  st a J i  izrdeba .  Tumca, unda

 ga v iT valisw i noT ,  rom ramdenadac pnevmokoniozi

 a r i s  q r o n i k ul i ,  n el a  ganviTarebadi daavadeba, amdenad 

daavadebaTa Semcireba, agreTve daavadebamde muSaobis s a S u alo  

st a J i s  gagrZeleba xdeba ara maSinve, aramed haerSi mtvrianobis 

Semcirebidan ramdenime w l i s  Semdeg. 

s i l i k o z i .  y v elaze g a v r c e l e b ul  da mZime pnevmokoniozad

 iTvleba .  s il i k o z i s a T v i s ,      iseve r o g o r c  s a e rTod     

pnevmokoniozisTvis, damaxasiaTebelia mtvris k a t a r a l u r i  

bro n q i t i  da bronqospazmi. uaresdeba f i l t v e b i s  v e nt ilac i a ,  

Zl i erd e b a  f i b r o z i s  warmoqmna. d adg e n ilia ,  rom f i b r o z i s  

p a T olo g i u r  p roc e s S i  a q t i u r  monawileobas R e b ulob s  

h or mo n alur i  sistema. amasTan, z o g i e r T i  hormoni Trgunavs

 f i b r o z u l      reaqcias ,     z o g i  hormoni ki _     x e l s

 uwyobs. f i b r o z u l i  p roc e s i s  ganviTarebisaTvis 

d i d i  mniSvneloba aqvs c e n t r a l u r i  n e r v ul i  siste mis 

f u n q c i o n al u r  mdgomareobas. d a d g e n il i a  agreTve, rom organizmis 

s e n s i b il i z a c i a  a Zli er e b s  s k l e r o t i k u l i  q so v il e b i s  

warmoqmnas. a x alg a zrd a  asakSi a m aRle b uli  r e a q t i ulo b i s      



Sedegad     k v arcis mtvris     moqmedebiT     f i b r o z u l i  p roc e s i

 u f r o  a g r e s i ul ad  viTardeba. 

s a erTod ,  s i l i k o z i  a g r e s i ul i ,  s wr afad  ganviTarebadi 

daavadebaa. k v arcis mtvris aqtivoba damokidebulia mis 

k r i s t a l u r  s t r u q t u r a z e  da mis mier c i l e b i s  a d sor bc i i s

 unarze . f i b r o z u l i  procesebis  progre sire b as

 mohyveba s i s x l i s  
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mimoqcevis darRveva, l i m f i s  ukudena, f i l t v e b i s  sasunTqi 

z ed a p i r i s  Semcireba, r a c  a Zli er e b s  SemaerTebeli

 q so v il e b i s  formirebas . s i l i k o z i s

 d r o s  xdeba saWmlis momnelebeli fermentebis a qtivobis 

daTrgunva, c v l il e b e b i  c e n t r a l u r  da v e g et atiur n e r v ul  

sistemaSi. 

amrigad, s i l i k o z i  (saerTod , pnevmokoniozi) m T el i  

orga nizmis daavadebaa. s i l i k o z i s  y v elaze  x S i r i  da 

s e r i o z u l i  garTuleb a a  f i l t v e b i s  t u b e r k uloz i ,  r o m e l i c

 sxva pnevmokoniozebis SemTxevaSi ( s i l i k o z i ,

 a nTrakozi )  naklebad a g r e s i ul ad  midis.

 s i l i k o z i        ZvelTagan       c n o b il i a        r o g o r c

 samToelebis p r o f e s i u l i  daavadeba ( `samToelebis Wleqi~). 

s i l i k o z i  C v eulebri v  viTardeba 5 da meti w l i s

 ganmavlobaSi maRali mtvrianobis pirobebSi momuSave

 adamianebSi. s i l i k o z i s       mimdinareobaze da ganviTarebis 

xa ngrZlivobaze  (savaraudoa organ izmis r e a q t i ulo b i s  

c v l il e b e b i s  gamo) gavlenas       axdens       garemo       pirobebi       

_       h a eris       temperatura,       ha erSi gamaRizianebeli      

a irebi s      (gogirdovani      a n h idridi ,       a z o t i s  oqsidebi      da      

sxv.), n axSirbadis o q s id i s  da sxva mavne a ire bis Semcveloba. 

s i l i k o z i  gansakuTrebiT s wr af ad viTardeba ha erSi mtverTan 

e rTad  mavne a ire bis  Semcvelobisas da mZime f i z i k u r i         Sromis

 S e srule b i s a s ,         agreTve        zomi er i         gacivebis

 pirobebSi .  a u c il e b e l i a       a R n i S n ul i       f a q tor e b i s       

gaTvaliswineba s i l i k o z i T       daavadebul adamianTa Sro m iT i       

mowyobisas.      Tumca      unda      aRiniSnos ,      rom s i l i k o z i s a T v i s  

damaxasiaTebelia progresir eba  mtverTan     ko nta qtis     Sewyvetis     

SemTxvevaSic ki, gansakuTrebiT es exeba mis S e r e u l  formas _ 

s i l i k o t u b e r k ulo z s .  

s il i k a t o z e b i  _ azb e stozi ,  T a l k o z i ,  a p a t itozi ,

 cementozebi da sxv. viTardebian b m uli         s i l i c i u m i s         

d i o q s i d i s         Se mcveli        mtvris CasunTqviT. pnevmokoniozis es     

formebi s i l i k o z T a n  SedarebiT u f r o      gvian     

viTardeba     da progr e s ir e b i s a  da g arTulebi sad m i  na klebi 

midrekileba aqvs. s il i k a toz e b id a n  y v elaze  mZime     da     



a g r e s i u l i      formaa azb e stozi ,  r o m e l i c  viTardeba     azb e stis  

(siliciummJa vas       magniumis       m a r il i )        mtvris

 CasunTqviT.       a z b e stoz i        Se i Zleba ganviTardes     

muSaobis dawyebidan     3-5     w l i s      Semdeg.     gvian     stadi e bS i      

S e i Zleba  g a r T uld e s  f i l t v e b i s  kibos ganviTarebiT. 

a ntrakozi .       karboniozebidan      y v elaze       g a v r c e l e b ul i       

formaa      a ntrakozi ,  r o m e l i c        viTardeba       na xSirSe mcv eli       

mtvris       CasunTqviT.       a ntr a kozi        n el a  
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ganviTarebadi daavadebaa. i g i  s i l i k o z T a n

 SedarebiT r b i l a d  viTardeba da iSv i aTad 

r T uld e b a  t u b e r k uloz i T .  

qvanaxSiris SaxtebSi mtveri Semadgenlobis mixedviT Se i Zleba 

i yos n a x S ir i s  (sawmend sangrevSi) da m i n e r alur i  (mosamzadebel

 sangrevSi) , r o m e l i c  x S i r ad  Seicavs d i d i

 raode nobiT T a v i s u f al  SiO2-s. S e r e u l i  mtvris

 zemoqmedebis SemTxvevaSi Se i Zleba      ganviTardes     

a n t r a k o s il i k oz i ,  r o m e l i c      kl i n i k u r a d  da m o r f olo g i u r a d  

a x l o s  dgas s il i k o zT a n .  

 
 

7.4.2. mtvris a r a s p e c i f i u r i  daavadebebi 
 
 

samrewvelo mtveri Se i Zleba  gaxdes sasunTqi tr a q t i s ,  kanis 

da lor w o v a n i  garsebis daavadebaTa mizezi . 

sasunTqi gzebis a r a s p e c i f i u r  daavadebebebs

 miekuTvneba: mtvris bron q iti ,  b r o n q i a l u r i       asTma      

(merqnis, f q v i l i s ,  z o g i e r T i       o r g a n u l i       n a erTis

 mtveri), pnevmoniebi (Tomas-widas mtveri, manganumovani 

naerTebis mtveri), c x v i r i s a  da saxis lor w o v a n i  g a r s i s        

dazianeba       (cementis, qromis       naerTebis       mtveri).       

mtvris zemoqmedebiT viTardeba ko niun qti v iti ,  kanis daavadebebi _ 

a q ercvla ,  gauxeSeba, ferimWmelebi, f uru n k ule b i ,  z o g j e r  egzemebi, 

dermatitebi . 

z o g i e r T i  saxis  mtvers (mag. azbests) k a nc erog e nuli Tviseba 

gaaCnia. mtvrian garemoSi s i st e m aturi  muSaoba ganapirobebs

 muSaTa x S i r  avadmyofobas Sromisunarianobis 

dro e b i T i  dakargviT, r a c  da ka vSire bulia orga nizmis d a c v iT i  

i m u n o b i olog i ur i  fun qci e b is daqveiTebasTan. 

l i T o n e b i s  a e r o z ol e b i  (vanadiumis, molibdenis ,  manganumis, 

kadmiumis da sxv.), Sxamqimikatebi ( h e qsa qlorani , DDT da

 sxv.) Sromis h i g i e nuri  pirobebis 

d a uc v elob i s  SemTxvevaSi p r o f e s i u l  daavadebebs iwveven. 

mtvris CasunTqvasTan d a k a v S ir e buli  f i l t v e b i s  

a r a s p e c i f i u r i  daavadebebidan y v elaze  mniSvnelovania f i l t v e b i s  

t u b e r k uloz i .  



mtvris zemoqmedebiT gamowveuli T v a l i s  daavadebebi

 y v elaze  x S i r a d  vlindeba  ko n iu n q t i v iti s  saxiT .  

x a n g r Zl i v i  meqanikuri travmireba s a b oloo  jamSi iwvevs anTebiT 

procesebs, r o m e l i c  T v a l i s  rqovanas amRvreviT mTavrdeba. aseTi 

dazianeba S e i Zleba  gamoiwvios r o g o r c  liTonur m a ,  ise  

mineralurma mtverma. 
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mtvris zemoqmedebam S e i Zleba gamoiwvios e.w. p r o f e s i u l i  

stigmebi _ laq eb i ,  r o m e l i c  mtvris nawilakebis (mag.

 v e r c xl i s ,  n a x S ir i s  da sxv.)

 impregnaciis Sedegia. 

d a s a s r ul  unda aRiniSnos , rom mt vriT  kanis

 gaWuWyianeba s a o f l e  j i r k v l e b i s  gaWedvis gamo 

amcirebs kanis o flg a m o y of i s  funqcias .  

 
 

7.5. muSa saTavsis haerSi mtvris Se mcvelobis higie nuri 
normireba 

 
 

muSa saTavsis ha eris damtverianeba f a r T o  zRvr e bS i  i c vl e b a

 da damokidebulia warmoebis xasiaTze ,

 t e q n olo g i u r        procesze ,        mowyobilobis  

mdgomareobaze,      sawarmoo      o p e r ac i i s       xasiaTze , mtverTan

 b r Z o l o s  te q n i kuri RonisZiebebis mdgomareobaze da 

sxv. 

qvemoT warmodgenilia muSaTa saTavsis ha erSi

 up iratesad f i b r o g e n ul i  

moqmedebis mtvris zdk-ebi. 

u p iratesad f i b r o g e n ul i  moqmedebis a e r o zol e b i s  

z R v r u l i  dasaSvebi konce ntraci e bi 

c x r i l i  
#19 

 
 

ni vT i ere bis dasaxeleba 
zdk

, mg/m3 

 

ni vT i ereb is  dasaxeleba 
zdk
, mg/m3 

1. 2 3 4 



1. alumi n i  da misi Senadnobebi 

2. alu mi n i s  o q s i d i  (SiO2-is 

minareviT) kondensaciis 

a e r o z o l i s  s a x iT  

3. alu mi n i s  o q s i d i  

( el e q tro koru nd i )  15% 

n i k elTa n  narevSi 

4. alu mi n i s  o q s i d i  

d e z i nt e g r a c i i s  a e r o z o l i s  

s a x iT  (kaJmiwa, 

el e q tro kor u nd i ,  

monokorundi) 

5. 

d o l o m i t

i  6. 

d i a to m i t

i  

7. r k i n i s  o q s i d i  3%-mde 

manganumis o qsidebis 

minarevebiT 

8. r k i n i s  o q s i d i  f Toro v a n i  an 

3-dan 6%-mde manganumiani minarevebiT 

9. m a r c v l e u l i s  mtveri 

(miuxedavad SiO 2 -is Semcvelobisa)  

10. wvadi f i q al e b i s  

n ac ari  11. kirqva 

2 

 
2 

 
4 

 
 
6 

6-

1 

 
6 

 
4 

 
4 

4 

6 

12. kaJmiwaSemcveli 

mtveri: a)     SiO2 

k r i s t a l u r i :  kv arci ,  

k r i s t o b a l i t i ,  

t r i d i m i t i ,  mtverSi 70%-mde 

meti Semcvelobisas ) 

k v arcit i ,  dinasi )  

b)     SiO2 a m o r f ul i  

kondensaciis a e r o z o l i s  

s a x iT  mtverSi misi 

Semcvelobisas 10-70%; 

g)     SiO2 a m o r f ul i  

kondensaciis a e r o z o l i s  

s a x iT  mtverSi misi 

Semcvelobisas 70%-mde. 

( s il i c i u m i s  da 

s il i c i u m i a n i  

feroSenadnobebis 

e l e q t r o T e r m u l i  warmoebis 

a n a q roli ,  a erosol- 1 7 5 ,  

a erosol- 3 0 0 )  d) SiO2 

a m o r f u l i  manganumis 

oqsidebTan narevSi 

kondensaciis a e r o z o l i s  

saxiT ,  T i T o e u l i s  

Se mcv elobiT araumetes 10% 

 
 
 
 
1 

 
 
 
2 

 
 
 
 
 
 

1 

 
 
 
 
1 
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c x r i l i  #19. 
gagrZeleba 

 
 

ni vT i ere bis dasaxeleba 
zdk

, mg/m3 

 

ni vT i ere bis dasaxeleba 
zdk
, mg/m3 

1 2 3 4 

e) SiO2 k r i s t a l u r i  mtverSi 

misi Semcvelobisas 10-70% 

( gr a n iti ,  Samoti , qarsi-

daumuSavebeli , n a x S ir i s  mtveri 

da sxv. 

v) SiO2 k r i s t a l u r i  mtverSi 

misi Semcvelobisas 1-10% (wvadi 

f i q al e b i ,  s p i l e n Z - s u l f i d u r i  

madnebi, naxSirovani qanisa da 

n a x S i r i s  mtveri , T i x a  das xv.) 13. 

s p il e n Z - n i k eli s  madani 

14. n i tro a mofo s i  

15. mce n ar euli  da 

c x o v e l u r i  warmoSobis 

mtveri: 10%-ze meti SiO2 

minareviT (dafnis ,  bambis, 

bambeulis , s e l i s ,  m at ylis ,  

bumbeulis da sxv.) 16. igiv e 2-

10% SiO2 minareviT. 

17. igiv e 2%-ze n a klebi  

minareviT ( f q v i l i s ,  bambis, 

merqnis) 

 
 
 
2 

 
 
 

4 

4 

4 

 
 
 
2 

4 

 
6 

18. muri Savi samrewvelo 3,4-

benz (α) p ir e n i s  S e mcv elobiT 

araumetes 35 mg/kg. 

19. s il i k a t e b i  da 

s il i k a t S e m c v el i  mtveri: 

azb e sti  (bunebrivi da 

x elov nur i ) ,  S e r e u l i  

azb e sti s  qanis mtveri 10%-ze 

meti az b esti s  SemcvelobiT . 

20.azbestocementi 

21. minis da m i n e r alur i  

boWko 22. cementi, 

ol i v i n i ,  a p atiti ,  

o s t e r i t i ,  Tixa .  

23. qva naxSiris mtveri 2%-ze 

n aklebi  SiO2        SemcvelobiT .  

2 4 . Tuji  
25. 

S a m o t g r a f i t u

l i  

cecxlg a m Zle e b i  

 
 
4 

 
 
 
 
 
6 
8 
6 
 
2 

 
 
2 
6 
 
6 

 
 
 

7.6. mtvris daavadebebis p r of il a q t i k a  
 
 

mtvris daavadebebis p r o f i l a q t i k u r i  RonisZiebebi unda i yos 

kom ple qsuri da moicavdes: 

_ sakanonmdeblo xa s i aTis  RonisZiebebs; 
 

_ te q nikur da t e q n olo g i u r  RonisZiebebs; 
 

_ i n d i v i d u a l u r - p r o f il a q t i k u r  

RonisZiebebs; _ p r o f i l a q t i k i s  

b i o l o g i u r i  meTodebs. 

 
 

7.6.1. sakanonmdeblo xasi aTis  RonisZiebebi 
 
 

Sromis kanonmdeblobis mixedviT samrewvelo mtvris S e s a Zlo  

moqmedebasTan dak a vS ir e bul samuSaoze miRebis win unda

 C atardes winaswari samedicino Semowmeba, amasTan, unda 

ixelmZRvan elon s p e c i a l u r i  samedicino ukuCvenebaTa s i i T .  

mtvriani      samuSaosaTvis      ukuCvenebas      miekuTneba,      p i r v e l       
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f ilt v e b i s a  da a r a f il t v e b i s  formebi , zeda sasunTqi gzebisa da

 bronqebis z o g i e r T i         daavadeba, g ul - s i s xl Z a r R v T a

 sistemis        o r g a n ul i         daavadebebi. a e r o z ol i s       

saxeobis      mixedviT      i c vl e b a       samedicino      komisiis

 Semadgenloba, SemowmebaTa     p e r i odulob a  da     samedicino     

ukuCvenebaTa CamonaTvali,     r o m e l i c  zRudavs mtvrian samuSaoze      

miRebas      an      muSaobis gagrZelebas .       p e r i o d u l i  samedicino 

Semowmebis mizania organizmze mtvris moqmedebis gansazRvra 

a d r e u l  stadi az e        da pnevmokoniozis, s i l i k o t u b e r k u l o z i s  

an mtvris sxva daavadebebis aRmoCena. avadmyofobis gamovlenis

 SemTxvevaSi a u c il e b e l i a  muSis      gadayvana aramtvrian      

samuSaoze      da d i s p a n s e r ul i       gamokvleviT      uzru n v el yofa .       

p i r v e l i  Semowmeba     xdeba      mtvris      zemoqmedebis      dawyebidan 2-3      

w l i s       Semdeg,      Semdgomi Semowmebebi     ki     warmoebis     

p ot e n c i ur i  s aS iSroe b i s      mixedviT w el i w a d S i  an o r  

w el i w a d S i        e r T x el .        Semowmebisas       a u c il e b e l i a        

saTanado       l a b o r a t o r i u l i  gamokvleva. 

d i d i  mniSvneloba aqvs kanonmdeblobas Sromis x e l s a y r e l i

 pirobebis u z r u n v el y o f i s  Sesaxeb, anu i s e T i  pirobebis 

u z r u n v e l y o f i s  Sesaxeb, rod e s ac  muSa zo n i s      h a erSi mtvris     

konce ntracia a r      gadaaWarbebs z R v r u l      dasaSveb 

koncentracias .  gansakuTrebiT a g r e s i u l i  mtvrisaTvis 

d ad g e n ili a  y v elaze  d a b al i  

sidideebi .  magaliTad , 70%-ze meti T a v i s u f al i  SiO2-is S e mcv eli 

mtvrisaTvis zd k  Seadgens 1 mg/m3, u f r o  naklebad mavne mtvrisaTvis 

zd k  meryeobs 2-dan 10 mg/m3-mde (q imiuri Semadgenlobis mixedviT). 

 
 

7.6.2. t e q n ol o g i u r i  da te q n ikuri RonisZiebebi 
 
 

mtvris daavadebebis p r o f il a q t i k a S i  gadamwyveti mniSvneloba 

aqvs mtverTan b r Z o l i s  t e q n olo g i u r  da te q nikur RonisZiebebs, 

ramdenadac i s i n i  m imarTulia ha eris damtverianebis mizezebis 

likv idaciisa k e n .  

mtverTan b r Z o l i s  t e q n i kuri  RonisZiebebi damokidebulia 

mtvris Tvisebaze, t e q n ol o g i u r i  p roc e s i s  xasiaTze da 

mow yobilobis saxeze. 



samuSao a d g i l z e  mtvris warmoqmnis Tavidan

 a c il e b i s  Z i r i T a d i  gzaa t e q n olo g i u r i  

p roc e s i s  r a c i o n al i z a c i a .  ase, magaliTad : 
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_ din as is  aguris ,  Samotis nakeTobaTa, cementis,

 m eTlaxis  f i l e b i s  da z o g i e r T       sxva      

warmoebaSi mtvris      warmoqmnis      Tavidan a c il e b a       

S e s a Zle b eli a  masalaTa msxvrevis, g a cr i s ,  Serevis procese bS i 

s v e l i  meTodebis gamoyenebiT; 

_ samsxmelo warmoebaSi a x a l i  t e q n olo g i i s  (wnevis qveS

 Camosxmis) gamoyenebas mohyva s a y al i bo  miwasTan d a k a vS ir e buli 

samuSaos li k v i d a c i a ,  x o l o  s x m uli s  gawmendis qimiurma meTodma 

gamoricxa mtverwarmoqmnasTan d a k a v S ir e buli operaciebi ;  

_ sxmulebis s i l a W a vl u r i  gawmendis meTodis S e c vl a

 s afa ntW a vluri  meTodiT mkveTrad amcirebs mtverwarmoqmnas, 

x o l o  h idro -  an h idrosilagaw m e ndis gamoyeneba s r u l i a d  spobs 

mtverwarmoqmnas da gamoricxavs muSebis s i l i k o z i T  daavadebis 

saSiSroebas ;  

_ z o g i e r T  warmoebaSi p rod u q c i i s  gamoSvebam

 f x v n il e b i s  n a c vlad  gra nuleb i s a  da      pastebis

 s a x iT  mkveTrad      Seamcira      an      s a e rTod       

gamoricxa mtverwarmoqmna. 

mtverwarmoqmnasTan b r Z ol a S i  d i d i  mniSvneloba aqvs 

p e r i o d ul i  procese bis n a c vlad  uwyveti procese bis danergvas. 

ase, magaliTad , f x v i e r i  m a salis p e r i o d u l  C atvirTvas

 y o v elTv i s  a xla v s  d i d i  raode nobiT mtvris

 warmoqmna, r a c  mniSnelovnad     mcirdeba     uwyveti     

C atvirTvisas .  uwyveti     p roc e s i s      d r o s  a d v il i a  

avtomaturi      marTvis      gamoyeneba,      r o m e l i c       ar

 moiTxovs mtvris warmoqmnis a d g il e b S i  adamianis yofnas. 

mtveri i nt e n s iurad warmoiqmneba m Sr ali ,  amtverebadi

 masalebis tr a n s p ort ir e b i s ,  CatvirTva - gadmotvirTvis ,  

S e fuT v i s  dros .  am SemTxvevaSi Sromis pirobebis gajansaReba

 S e s a Zle b eli a  tr a n s p or t ir e b i s      d a x u r u l i

 meTodebis da c a l k e u l i       operaciebis      meqanizaciis      

danergviT. pnevmotransportis ,      CatvirTva - gadmotvirtvis     

samuSaoebisaTvis mowyobilobaTa     h erm etizaciis ,  mza     

p r odu q c i i s  dafasoebisa da S efuTv i s aT v i s  Tanamedrove manqanuri 

meTodebis gamoyeneba karg h igi e nur     ef e qts  iZleva .

 a u c il e b el i a  i s e T i      mtvriani     proceseb is     



meqanizacia, rogoric a a :  m a salis msxvreva, dafqva, gacra , f x v i e r i  

masalebis areva. 

pnevmokoniozebis Tavidan a c il e b i s  e f e q t ur  RonisZiebas 

warmoadgens Sromis kompleqsuri avtomatizacia , r o m l i s

 d ro s a c  mowyobilobis marTva xdeba d i s t a n c i u r i      

p ult i d a n  an farida n ,  r o m el i c  ga mota n ilia Sromis

 x e l s a y r e l i  pirobebis mqone i z o l i r e b u l  

saTavsSi . T u  marTvis p u l t i  ganTavsebulia igive 
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saTavsSi , r o m el S i c  moTavsebulia mtverwarmomqmneli danadgari ,

 mtverTan s a b r Z ol v el a d  a u c il e b e l i a  e f e q t ur i

 gadafarvis ,         v e n t il a c i i s         mowyoba. v e n t ilac i a ,  

r o g o r c  Sromis pirobebis gamajansaRebeli RonisZieba, 

Sexamebuli unda i yos t e q n olo g i u r  RonisZiebebTan. 

mtverwarmomqmneli mowyobilobebis Tavze a u c il e b e l i a      meqanikuri

 a d g il o b r i v i      gamwovi v e n t il a c i i s  (garsacmi,     

gamwovi karada, b o r t u l i  gawova) gamoyeneba. g adafarvi s mowyobiT da 

gadafarvidan ha eris gawoviT      iqmneba      gaiSviaTeba,      r o m e l i c      

x e l s      u S l i s  saTavsis ha erSi mtvris gavrcelebas .  

a d g i l o b r i v i  gamwovi v e n t il a c i i s a T v i s  mtvris saxeobis 

Sesabamisad haeris moZraobis siC qare unda Seadgendes ara umcires 0,7-

1,5 m/wm-s. 

T u  t e q n ol o g i u r i  T v a l s a z r i s i T  misaRebia m asalis

 datenianeba, maSin mtvrianobis Sesa mcire blad gamoiyeneba        

f x v i e r i         m asalis        danamva        ( w yl i s  s p e c i a l u r i  

mfrqvevaniT morwyva an o r T q l i T  danamva). t e q n ol o g i u r i  

procese bis Taviseburebidan gamomdinare,        T u  dauSvebelia        

gadasamuSavebeli m asalis datenianeba,      maSin      ga n s a kuTre buli       

mniSvneloba      eniWeba m S r al  mtverdaWeras (garsacmi,     

gadafarva) . am     SemTxvevaSi     g a w o v il i  damtverian ebuli     

s a v e n t il a c i o  haeri at mosf eroS i  g at yorc n i s  win unda gaiwmindos. 

meoradi mtverwarmoqmnis, anu d a l e q i l i  mtvris k vla v h a erSi 

Seti vti v e b i s Tavidan a s a c il e bl a d  gamoiyeneba wmendis s v e l i  

meTodebi, mtversasrutebi da sxva. 

samTo sawarmoebSi miwisqveSa samuSaoebze mtverTan b r Z o l i s

 meTodebi ramdenadme gansxvavdeba saqarxno pirobebSi 

gamoyenebuli meTodebisagan. samTo samuSaoebze     mtverTan

 b r Z o l i s  r a d i k a l u r i  saSualebebia     u p i r v el e s      

y o vl i s a  t e q n ol i g i u r i  procese bis r a c i o n al i z a c i a .  ase, 

magaliTad , n a x S ir i s  hidromopoveba da h i d r o tr a n s p o r t i  

s r u l i a d  spobs mtverwarmoqmnas. 

samTo samuSaoebis d r o s  mtverwarmoqmnis Tavidan a s a c il e bl a d

 Z i r i T a d  saSualebas warmoadgens w y l i s  gamoyeneba. w y alS i  

z o g i e r T i  ni vTi ereb is damatebiT izrde b a  misi damnamavi     

Tvisebebi. s v e l i  burRvisas 10-50-jer mcirdeba     ha eris 



damtverianeba.     gansakuTrebiT     ef e q tur i a      kombainze      

muSaobis     p roc e s S i      w y l i T  morwyva da n a x S ir i s  f e n i s  danamva 

masivSi. 

 
 

7.6.3. p r o f il a q t i k i s  i n d i v i d u al ur i  
saSualebebi 
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p r o f i l a q t i k i s  i n d i v i d u a l u r  saSualebebs miekuTvneba: 

sunTqvis organoebis dacvi s  saSualebebi

 (r es p ir atore b i ,  s p e c i a l u r i

 muzaradebi, skafandrebi) , spectansacmeli , damcv eli 

saTvaleebi ,  da mcv eli malamoebi da pastebi. 

muzaradebi, r e s p i r a tor e b i  da skafandrebi gamoiyenebian im

 SemTxvevaSi, rod e s a c  muSa zonaSi ha eris damtverianebis 

Semcireba u f r o  r a d i k a l u r i  s a erTo RonisZiebebiT 

S e u Zle b eli a .  f a r T o d  gamoyeneba r e s p i r a t o r i  ~Лепесток~, 

r o m el S i c  C a su nT q uli  haeri      i f i l t r e b a       x elo v n u r i

 boWkosgan mo q so v ili       s p e c i a l u r i  q s o v i l i s  (Фпп)     

f e n i s  g a vl iT .      am     r e s p i r a t o r i s      efe qturoba      98-99,9%-s

 aRwevs, winaaRmdegoba Z ali a n  d a b ali a  (2-3 mm.wy.sv., anu 19,6-29,4 

pa); amasTan, i g i  msubuqia da u q s plu at ac i a S i       moxerxebuli .       

sxva      t i p i s       r e s p i r a tor e b S i  f i l t r s       g a i v l i s  

m xolod  C a su nT q uli  haeri, x o l o  amosunTquli – 

ga nsa kuTrebul sar q v els .  aseTi k o n stru q c i i s  saukeTeso 

r e s p i r a t or i a  ~Астра-2~, r o m el S i c  m f i l t r a v  masalad igive 

q s o v i l i  (ФПП) gamoiyeneba. 

samTo miwisqveSa samuSaoebisaTvis warmatebiT gamoiyeneba

 tenmedegi q a R ald i s  f i l t r i a n i  r e s p i r a tor i .  z o g i e r T i  

samuSaos, ( magaliTad s il a W a v l u r i  gawmendis) d r o s  gamoiyeneba 

muzarad-skafandri an kostumi , r o m el S i c  s u fT a  haeri muSis 

sunTqvis zonaSi s p e c i a l u r i  Sla n g e b iT  muzaradis qveS 

miewodeba, amasTan, Sl a n g i  damagrebulia qamarTan da aRWurv ili a

 m i wodebuli ha eris     raodenobis s a r e g ul i r e b e l i  

s a r q v eliT .  

mtvris naw ilakebiT T v a l i s  dazianebis Tavidan

 a s a c il e bl a d  gamoiyeneba da mcveli        saTvale .  kanis

 daavadebaTa,        n a w ilobr i v  piodermiis Tavidan 

a s a c il e bl a d       a u c il e b e l i a       p i r ad i  higi e nis dacva.      am      

T v a l s a z r i s i T       Z ali a n  ef e q tur i a  samuSaos     Semdeg     

s x e u l i s      y o v e ld R i u r i  dabana     Sxapis     qveS. metad 

mniSnelovani       RonisZiebaa       mtverSeuRwevadi q s o v i l i s        da

 Sesabamisi       aWris s p ecta nsac mlis gamoyeneba.      



a u c i l e b e l i a  s p ecta nsacmlis      s i st e m aturi       recxva , 

ramdenadac gaWuWyianebis SemTxvevaSi sp ectansacmeli a r i s  

p iodermi iT daavadebis mizezi . 

kanze a r a x el s a y r el ad  moqmed f x v n il i s e b r  masalasTan 

konta qtis SemTxvevaSi a u c il e b el i a  da mcv eli malamoebisa da 

pastebis gamoyeneba. 

sawarmos s a n it a r iul - s a yof acxo vr e bo  saTavsebis kompleqsSi unda 

S ediodes r e s p i r a tor e b i s         Sesanaxi        da        gadasamuxti        

saTavsebi,        agreTve        mtvrisgan 
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s p ecta ns acmlis gasawmendi saTavsi. a k r Z a l ul i a  s p ecta nsac mlis 

garecxva s a x l i s  pirobebSi .  

 
 
 
 

7.6.4. p r o f il a q t i k i s  b i o l o g i u r i  meTodebi 
 
 

amJamad d i d  mniSnelobas iZens pnevmokoniozis 

p r o f i l a q t i k i s  b i o l o g i u r i  x a s i aTis  RonisZiebebi,

 r o ml e b i c  mi marTulia organizmis winaaRmdegobis 

asa m aRleblad da organizmidan       mtvris gamoyvanis

 dasaCqareblad. mtvris daavadebis     ganviTarebis     

mimarT orga nizmis     winaaRmdegoba, r o g o r c  gamoirkva, izrde b a  

u l t r i i s f e r i  dasxivebis, t u t e  xsnarebis a e r o z ol e b i T  Rrma 

i n h al a c i i s  da s p e c i a l u r i  kvebis gamoyenebiT. u l t r a i i s f e r i  

sxivebi da tutov a n i  i n h alaci e b i  amuxruWeben f i l t v e b S i  

s k l e r o z u l  procesebs, r a c  da mtkicebulia qvanaxSiris 

mraval     maRaroSi     eqsperimentulad     da     pr a q t i kulad .      

fot ar i e b i ,      r o g o r c  wesi, fun qcionirebe n      

sayofacxovrebo      saTavsebis      kompleqsis      SemadgenlobaSi.      

t u t e  xsnarebiT i n h al i a c i a  ara marto amuxruWebs f i b r o z u l  

process ,  aramedD x e l s  uwyobs     zeda     sasunTqi     gzebis     

lor w o v a n i      garsebis     sanacias,     r a c  a Zli er e b s  

damtverian e buli haeris f i l t r a c i a s  da l o r w o T i  

d a W e r il i  mtvris gamoyvanas organizmidan. 

s p o r t i ,  su nTq v iTi gimnastika aumjobesebs gare sunTqvis 

fu n qc i a s  da amiT x e l s  u S l i s  pnevmokoniozis ganviTarebas. 

d adg e n ilia ,  rom organizmSi z o g i e r T i

 p ol i m e r i s  Seyvana amuxruWebs s i l i k o z i s

 ganviTarebas,      r o g o r c       savaraudoa,      mtvris

 nawilakebis      z e d a p ir i s  in a qti vaciisa da u j r e d u l i  

membranebis dazianebisgan dacvis  x a rjz e .  

e qsperimentulad damtkicebulia ,  rom s i l i k o z i s ,  da 

s a e rTod  pnevmokoniozis, ganviTarebas aferxebs u p irat esad 

c il o v a n i  sakvebis miReba. mtvrian samuSaoze dakavebuli muSebis

 kvebis orga n izebi s  d r o s  di eta  m i m arTuli unda

 i yos c il o v a n i  mimocvlis normalizaciisa k e n           da



 s i l i k o z u r i           procese bis damuxruWebisken. am mizniT 

sakvebs emateba meTionini, r a c  aa qtiurebs f e r m e n t ul  da

 h or mo n alur sistemas     da amaRlebs     mtvris     

paTogenuri moqmedebis mimarT orga nizmis winaaRmdegobas. 
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mtvris daavadebebis p r o f i l a q t i k u r  RonisZiebebSi e rT -

e rT i  mniSvnelovania s a m k ur n alo - p rof il a q t i k u r i  kvebis daniSvna, 

r Z i s  gacema. 

warmoebaSi u z r u n v e l y o f i l i  unda i yos mkurnalobis ,

 Sromisunarianobis e q s p e rt iz i s  da daavadebulTa 

Sro m iT i  mowyobis RonisZiebebi. 

 
 

7.7. sawarmoo saTavsis haeris higi enuri 
k o n t r o l i  

 
 

samrewvelo mtverTan b r Z ol a S i  ar s e b iT i  momentia

 s a n i t a r i ul - t e q n i k u r i  danadgarebis s w o r i  e q s pluatac i a  

da saTavsis h a eris damtverianebaze s i st e m atur i  k o n t r ol i .  muSa 

zo n i s  ha erSi mtvris arsebobaze da Semcvelobaze k o n t r o l i s  

mixedviT xdeba      mtvris f a q t o r i s  Sefaseba, r o m e l i c       

muSaTa j a n m rT elo b i s  mdgomareobis monacemebTan         erTad         

samuSao         pirobebis         gamajansaRebeli RonisZiebebis 

SemuSavebis saSualebas iZleva .  

muSa zonaSi  mtvris Se mcvelobis gansazRvrisaTvis

 ha eris s i n j i  aiReba samuSao d R i s  dinamikaSi e r T  

a d g i l z e  2-3 -jer. s a s u r v eli a  ha eris s i n j i s  aReba samuSao 

a d g il e b i s  ara umcires 20-40%-ze. mtverze h a eris s i n j i  aiReba 

iatakidan 1,5 m si m aRleze  anu muSa zonaS i  sunTqvis doneze da 

sunTqvis zon aS i  – muSis Tavidan ara umetes 15-30 sm daSorebiT .  

T i T o e u l  w e r t i l S i  rekomendebulia ara umcires 8-10 h a eris 

s i n j i s  aReba. 

saamqroSi mtvris g a v rc ele b i s  S e safa se blad saWiroa ha eris 

s i n j i s  aReba e.w. n e i t r a l u r  w e r t il e b S i  e.i. mtvris warmoqmnis 

a d g il id a n  g ar k v e uli  daSore b iT  (1-3-5 m da metad), agreTve 

g a s a s vlele bSi .  

h a erSi mtvris Sesa mcireblad gamoyenebuli mow yobilobis

 ef e q turob i s  S esafa s e blad xdeba s i n j i s  aReba 

mowyobilobis CarTvamde da C arTvi s Semdeg. s i n j i s  aRebis 

p e r iodS i  a u c il e b el i a  i s e T i  f a q tor e b i s  dafiqsireba ,  

rogoric a a :  samuSao a d g i l z e  ha eris temperatura da tenianoba, 

S e s a s r ul e b el i  o p e r ac i i s  saxe; h a eris damtverianebaze moqmedi



 f a q tor e b i  – g a x s n il i  an d a k e t i l i  framuga, C a r T u l i  an 

g a m o rT uli  v e n t il a c i a  da sxv:, s i n j i s  aRebis d r o  da 

xangrZlivoba ;  h a eris     gawovis siCqare .     h a erSi     mtvris

 gansazRvrisas xdeba     ha eris     m oculo b i s  e r T e u l S i

 (1     m3)     mtvris     masis     (mg)     dadgena     da

 d i s p e r s i ulo b i s      daxasiaTeba – sxvadasxva zomis mtvris 

nawilakebis p r o c e n t u l i  Tanafardoba . 
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wo n iT i  meTodiT mtvris Se mcvelobis gansazRvrisas xdeba 

mtvriani h a eris gawova f i l t r i s  g a vl iT ,  r o m e l i c  iWers 

mtvris nawilakebs. s i n j i s  aRebamde da aRebis Semdeg

 f i l t r i s  masis da g a w o v il i  haeris

 raodenobis (m3) mixedviT ganisazRvreba ha erSi mtvris 

Semcveloba (mg/m3). winaswar xdeba g a w o v il i  haeris m oculob i s  

dayvana n or m alur  pirobebTan. 

mtvris q i m iuri Semadgenlobisa da ko nc e ntr ac i i s  garda 

metad mniSnelovani maxasiaTebelia misi d i s p e r s iulob a .  mtvris

 d i s p e r s i ulo b i s  gansasazRvrad y v elaze martivi        

da        xelmisawvdomi        meTodia m i k ro s ko p iuli

 gamokvleva ( o k u l a r u l i  mikrometris daxmarebiT). 
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Ta v i  merve 

samrewvelo Sxamebi da p r o f e s i u l i  

mowamvla 8.1. samrewvelo t o q s i k olo g i i s  

Z i r i T a d i  sakiTxebi 

 
 

warmoebaSi mavne nivTierebebs miekuTvneba i s e T i  nivTierebebi 

( a iri ,  o r T q l i ,  mtveri), ro m ele b ic  moxvdebian r a

 adamianis s x e ulz e  an organizmSi ,  iwveven n o r m alur i  

cxovelqmedebis darRvevas. adamianis organizmze moqmedebis 

x a r i s x i s  mixedviT      mavne nivTierebebi i y of a       momwamlav

 (toqsikur )       nivTierebebad, anu Sxamebad da aramomwamlav 

( aratoqsikur ) nivTierebebad. 

a r ato q s i k ur i  nivTierebebi iwveven sasunTqi gzebis 

lor w o v a n i  garsis ,  kanis da T v a l i s  gaRizianebas, x o l o  

b i o l o g i u r  are S i  ( s i s xl i ,  l i mf a )  c u d i  xsnadobis gamo

 s i s x l i s  mimoqcevis wr eS i i s i n i  p r a q t i k ulad  a r

 xvdebian. t o q s i k u r i  nivTierebebi ki     b i o l o g i u r  aresTan

 Sedian re a qciaSi      da     iwveven     n o r m alur i  cxovelqmedebis     

darRvevas. t o q s i k u r i      nivTierebebi mavne     moqmedebas     amJRavneben 

mcire d o z i T  moqmedebis d ro s a c  ki. 

sawarmoo anu p r o f e s i u l i  mowamvla ewodeba adamianis

 Sromisunarianobis daqveiTebas       an j a n m rT elo b i s        

Seryevas,       r o m e l i c  gamowveulia sawarmoSi gamoyenebuli 

an warmoqmnili nivTierebebis zemoqmedebis Sedegad. 

sawarmoo Sxamebs S e i s w a vli s  t o q s i k olo g i a  _ mecniereba, 

r o m e l i c  i k vle v s  organizmze sawarmoo Sxamebis zemoqmedebis 

gamovlenas, maTi mavneobis xarisxs a  da saSiSroebas da SeimuSavebs 

h igi e nur normativebs da rekomendaciebs. 

sawarmoo Sxamebma Sromis ar a s wor i  org a n i z a c i i s  d r o s  da 

p r o f i l a q t i k i s  RonisZiebebis ararsebobis SemTxvevaSi Se i Zleba 

gamoiwvios mwvave, qvemwvave da q r o n i k ul i  mowamvlebi. 

mwvave mowamvla viTardeba organizmSi mcire d r o i s  

ganmavlobaSi (ara umetes e r T i  c vl i s a )  d i d i  raode nobiT 

momwamlavi nivTierebebis SeRwevis gamo. mwvave mowamvla `ubedur 

SemTxvevaTa~ kategorias miekuTvneba da Se i Zleba gamoiwvios 



gauTvaliswinebelma mdgomareobam: avariam, mowyobilobis

 dazianebam da misT. mwvave mowamvlebi     x S i r a d

 j g u f u r i a .  mwvave     mowamvlisas     gamoiyofa     o r i      faza :  

p i r v e l i  _ a r a s p e c i f i u r i  (Tavis t k i v i l i ,  s i s u s t e  

g ul i s r e v a  da sxv.) da meore _ s p e c i f i u r i  (mag. f i l t v e b i s  

SeSupeba a z o t i s  oqsid ebiT mowamvlisas). 
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q r o n i k ul i  mowamvla viTardeba organizmSi x a n gr Zl i v i  

d r o i s  ganmavlobaSi momwamlavi ni vTi erebis mcire doz e b iT

 SeRwevisas, r a c  iwvevs p r o f e s i u l  daavadebebs.     

q r o n i k ul i      mowamvla viTardeba TandaTanobiT, aSkara

 gamovlenis gareSe. 

samrewvelo Sxamebi gvxvdeba r o g o r c  n e dl e u l i s ,  ise  

damxmare, S u al e d u r i ,  Ta nauri da s a s a qo nlo produ qti s ,  agreTve 

sawarmoo narCenebis saxiT .  magaliTad , qimiur qarxnebSi

 n e dl e ul a d  iyeneben i s e T  Sxamebs, r o gor i c a a

 b e n zoli ,  gogirdn a xSirbad i ,  a n il i n i ,  q l o r i  da sxv. 

nivTierebebi . gogirdmJavas warmoebaSi to q s i k ur i a  r o g o r c  

S u a l e d u r i  naerTebi _ gogirdova n i  a i r i ,  i s e  s a b olo o  (mza) 

p r odu q t i  _ gogirdmJava. navTobqimiur      warmoebaSi

 gamoyenebuli      sxvadasxva k a t a l i z a t o r i      z o g j e r

 iwvevs     sawarmoo     mowamvlebs     n i k el i s ,  qromis     da

 sxv. naerTebiT.        Sxams        warmoadgens        z o g i e r T i         

sawarmoo        narCenic,        magaliTad , naxSirbadis     o q s i d i      _     

n a x S ir i s      a r a s r u l i  wvis     produqtia ,      a z o t i s      oqsidebi 

benzinis Zravebis muSaobisas da sxv. 

Sxamebis moqmedeba Se i Zleba  i yos s a erTo ( r e z o r b c i u l i )  an 

a d g ilo br i v i .  s a e rTo moqmedeba viTardeba s i s x l S i  Sxamis 

SeRwevis Sedegad. y v ela sawarmoo Sxami organizmze s a e rTo

 qmedebiT xasiaTdeba. amasTan, z o g i e r T  nivTierebas 

s a e rTo  moqmedebis       garda       axasiaTebs f a r d o b i T i  SerCeviToba,

 r a c  imaSi gamoixateba, rom ziandeba u p iratesad esa T u  i s  

orga no an sistema, magaliTad , manganumiT mowamvlisas ziandeba

 n e r v ul i  sistema,     b e n z ol i T  mowamvlisas _ 

sisxlwarmomqmneli organoebi . 

Sxamis a d g il o b r i v i  moqmedebisas Warbobs SxamTan Sexebis 

a d g i l z e  q s o v i l i s  dazianeba: gaRizianeba, anTeba, kanis an 

lor w o v a n i  s a f a r i s  damwvroba. 

sawarmoo Sxamebma S e i Zleba gamoiwvion orga nizmis

 i m u n o b i olog i ur i  winaaRmdegobis daqveiTeba,

 x e l i      Seuwyon i s e T i      avadmyofobebis

 ganviTarebas, r o gor i c a a  zeda sasunTqi       gzebis       

katari ,        t u b e r k uloz i ,        R v i Zl i s ,  g ul - s i s xl Z a r R v T a  



sistemis daavadebebi da sxv. 

sawarmoo pirobebSi z o g i e r T i  Sxami iwvevs r o g o r c  

q ro n i k ul ,  ise  mwvave mowamvlas (mag. benzini , n axSirbadis

 oqs id i ,  b e n z ol i  da sxv), z o g i  Sxami _ 

u p iratesad m xolod  mwvave mowamvlas ( s i n i l i s  mJava _ HCN) iwvevs, 

z o g o  ki _ u p iratesad m x olod  q r o n i k ul  mowamvlas (Pb, Mn). 
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organizmze zemoqmedebis, mowamvlis garegani niSnebis da

 organizmze u p ir at e s i  moqmedebis mixedviT sawarmoo 

Sxamebi p i ro b iT ad  d a j g u f e b ul i a  c x r a  j g uf a d .  

I. n e i r o t r o p u l i  anu n e i roto q s i k u r i  Sxamebi _ SerC eviT 

moqmedeben n e r v ul i  sistemis funqciebze ,  n e r v ul  impulsebze . 

iwveven kunTebis krunCxvebs, p a r a l i z s  (naxSirwyalbadebi ,

 cxim is r i g i s  s p irte b i ,  a n il i n i ,

 gog irdw y albad i ,  t e t r a e T ilt y v i a  da sxv.) 

II. gamaRizianebeli Sxamebi _ azianeben zeda da Rrma sasunTq 

gzebs ( q l o r i ,  amiaki, mJavaTa n i s l i ,  a z o t i s  oqsidebi , 

gogirdov a n i  a n h idridi ,  fosgeni ,  d ifos g e n i  da sxv.) 

I I I . upiratesad kanze da lor w o v a n  gar sz e  moqmedi Sxamebi _ 

azianeben kanis s a f a r s  Cirqovani muwukebisa da

 w y l ul e b i s  warmoqmniT ( a r a org a n uli

 mJavebi, tuteebi ,  an h idridebi ,  z o g i e r T i  o r g a n u l i  mJava). 

I V . f er m e ntuli Sxamebi _ azianeben fermentebis

 stru q t ur a s ,  iwveven maT inaqtivacias ( s i n i l i s

 mJava     da misi m arilebi ,  dariSxa n i  da misi

 naerTebi, v e r c x l i s w y l i s  m arilebi ,  

f o s f o r o r g a n u l i  naerTebi da sxv.). 

V. h e p a t o tro p ul i  anu R v i Z l i s  Sxamebi _ iwveven

 R v i Z l i s  q s o v i l i s  s t r u q t u r u l  c vl il e b e b s            

( q l o r i r e b u l i            naxSirwyalbadebi ,            f o s f o r i ,  

brombe nzoli ,  seleni ) .  

V I . s i s xlz e  moqmedi Sxamebi _ iwveven h e molizs  an im 

fermentebis inhibirebas, r o ml e b i c  monawileoben Jangbadis

 aqtivaciaSi ,  urTierTqmedeben hemoglobinTan ( naxSirbadis

 oq s id i ,  b e n z ol i s  homologebi , a r o m a t uli

 fis e b i ,      tyvia da misi a r a o r g a n ul i  naerTebi, 

sxvadasxva medikamenti, a r s i n i  da sxv.). 

VII. mutagenebi _ moqmedeben u j r e d i s  ge n etikur

 aparatze (eTilenamini , b e n z ol i  da misi 

warmoebulebi , gogirdw y albadi ,  c a l k e u l i  Sxamqimikatebi, t y v i is ,  

v e r c x l i s w y l i s  da manganumis naerTebi da sxv.). 

VIII. alerge n e bi _ c vl i a n  orga nizmis

 re a qtiulunarianobas ,  iwveven a l e r g i u l  



reaqcias _ dermatits ,  b r o n q i al u r  asTmas, s i s x l i s  

daavadebebs da misT. ( v e r c xl i s w y al i ,  k o b alt i ,  n i k el i ,  

dariSxani ,  qromi, plat i n a ,  b e r il i u m i  da maTi naerTebi, 

h e t e r o c i k l u r i  o r g a n ul i  naerTebi, alde h id eb i ,  a r o m a t uli  

n itro - ,  azo_ da aminonaerTebi). 
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IX. kancerogenebi _ iwveven avTvisebian simsivnur warmonaqmnebs 
(q vanaxSiris 

 

f i s i ,  3.4 benz(α)pireni, a r o m a t ul i  aminebi, p o l i c i k l u r i  

naxSirwyalbadebi ,  azo- da diazona erTebi da sxv.). 

 
 

8.2. Sxami da adamianis organizmi 
 
 

q i m iuri n a erTis  b i o l o g i u r i  aqtivoba ganisazRvreba misi

 s t r u q t u r i T ,  f i z i k u r i  da       qi miuri TvisebebiT,       

moqmedebis meqanizmis       TaviseburebebiT, organizmSi        SeRwevis        

gze b iT da        masSi        gardaqmnebiT,        agreTve d o z i T  

( ko nce ntraci iT )  da organizmze moqmedebis x a n gr Zli vob iT .  

imisdamixedviT, T u  r a  raode nobiT moqmedebs esa T u  i s  nivTiereba , 

organizmisaTvis i s  Se i Zleba i yos an i n d i f e r e n t ul i ,  an

 wamali an     sawamlavi. magaliTad, T u      organizmSi     

s u f r i s  m a r il i s  konce ntracias C veulebrivTan SedarebiT 10 -

jer g a vzrd iT ,  an Jangbads CavisunTqavT i s e T i  wnevis qveS, 

r o m e l i c  nor m alur s  ramdenjerme aRemateba, ori v e  SemTxvevaSi     

orga n izmisTvis     metad     saWiro     nivTierebebi adamianisaTvis     

zi a n i s  momtani aRmoCndeba. 

Tanamderove Se x eduleb iT ,  Sxamebis umetesoba Ta v i s i

 to q s i k u r i  qmedebis r e al i z a c i a s  f e r m e n t ul i  sistemebis 

fu n q c io n ir e b i s  darRve viT axdens. x S i r a d  am moqmedebis

 s afu Z v eli a  sxva       b iostru qture bTa n        

(hemoglobinTan, nukleopro-te idebTa n ,  b i o l o g i u r i  membranis 

c ile bTa n )  reaqcia . 

a m erik eli mecnierebis g r i n i s  da g old b e r g e r i s  a z r i T  

moqmedebis meqanizmis mixedviT Sxamebi o r  j g u f a d  iyofian :

 p i r v e l i  j g u f i s  Sxamebi e r T d r o u l a d  moqmedeben     

u j r e d i s      mraval komponentTan da maTi mole k ule b i s  d i d i

 n a w il i  ujr e d e b i s  y v ela S e s a Zlo  meorexarisxovan 

elementTan urTierTqmedebaze ixarjeba ,  maSin rod e s ac        meore       

j g u f i s  Sxamebi reagireben u j r e d i s        m x olod  e r T  

g a n s a zR v rul komponentTan da SedarebiT s wr af ad  azianeben mas. 

aseTi Sxamebis SedarebiT mcire koncentraciebsac ki Z l i e r i  

mowamvlebis gamowveva S e u Zl i a T  (mag. s i n i l i s  mJava). 



 
 

8.2.1. organ izmSi Sxamis moxvedris gzebi 
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orga nizmSi Sxami S e i Zleba moxvdes sami gz iT :  sunTqvis 

organoebidan , kuW-nawlavis tr a q t id a n  da kanidan, romelTagan  

y v elaze  Z i r i T a d i  da s a S i S i  gzaa sunTqvis organoebi .

 f i l t v e b i s  al v e ol e b i s  uzarmazari z e d a p i r i  (80-90

 m2) u z r u n v el y o f s  C a su nT qul haerSi a r s e b ul i       

Sxamiani o r T q l i s  da      a ire bis i n t e n s i ur  Sewovas da 

moqmedebis s w r a f  efeqts .  amasaTan, organizmSi p i r v e l  r i g S i  

SeaRwevs     cximebSi kargad     xsnadi     Sxami. Sxamis

 mole k ule b i  umoklesi g z i T  SeaRweven s i s x l i s  

mimoqcevis mcire wreSi ,  Semdeg ki R v i Z l i s  g a v l i T  g ul i d a n  

xvdebian s i s x l i s  mimoqcevis d i d  wreSi .  

f ilt v e b i d a n  organizmSi mo x v e dr ili  Sxamebi o r  j g u f a d  

iyofian .  p i r v e l  j g u f s  miekuTvneba d a b al i  q imiuri

 a qtivobis mqone Sxamebi, r o ml e b i c  a r  ic vleb i a n  

organizmSi moxvedrisas an maTi gardaqmna midis u f r o  nela ,  v idr e  

maTi dagroveba s i s x l S i .  meore j g u f s  miekuTvneba moreagire 

a irebi  (amiaki; g o g i r d i s  d io q s id i ,  a z o t i s  oqsidebi da sxv.), 

r o ml e b i c  ixsnebian r a  s wrafad organizmis siTxeebSi ,  a d v il a d  

Sedian re a qciaSi an gardaiqmnebian. 

I j g u f i s  (e.w. `aramoreagire~) Sxamebi f ilt v e b i d a n

 s i s x l S i  gadadian d i f u z i i s  Sedegad,     e.i. a l v e o l a r u l      

ha erSi     da s i s x l S i  a ireb i s  an     o r T q l i s  p a r c i a l u r i

 wnevebis       sxvaobis Sedegad. es       p roc e s i        

p a r c i a l u r i        wnevebis gaTanabrebamde         grZeldeba .

 d a b i n Zur e buli         atmosferodan         d a z a r al e b ul i s  

gamoyvanis     Semdeg iwyeba airebisa     da o r T q l i s      d e sorbci a      

da     organizmidan gamoyofa f i l t v e b i s  g a vl i T .  d e sorbci a  

d i f u z i i s  kanonebis s a fu Z v elz e  xdeba. 

p r a q t i k ul i  daskvna: d a z a r a l e b ul i s  gamoyvana 

d a b i n Z ur e buli  atmosferodan nakarnaxevia airebisa da 

o r T q l e b i s  d e s or b c i i s  S e s a Zl e blo b i s  a u c il e blo b i T .  mwvave 

mowamvlis saSiSroeba miT u f r o  maRalia, r a c  u f r o  didxans 

imyofeba adamiani dabi n Zure bul atmosferoSi .  es

 kanonzomiereba sa m arTlia n i a y v ela moreagire     

a irisaTvi s .      gansxvavebaa s o r b c i i s  a d g i l S i

 w y al S i  kargad     xsnadi nivTierebebi (HCl, NH3, SO2) 



sorbirdebi a n  zeda sasunTq gzebSi ; w y al S i  SedarebiT cudad 

xsnadebi (Cl2, a z o t i s  oqsidebi) SeaRweven a l v e ol e b S i  da 

Z i r iT adad  iq  sorbirdebian .  

q i m iuri ni vTi ere bis mtvris CasunTqvisas mowamvlis

 saSiSroeba damokidebulia xsnadobis xarisxze .  

w y al S i  an cximSi kargad xsnadi nivTiereba Seiwoveba zeda 

sasunTq gzebSi da c x v i r i s  R r u S i c  ki. 
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f i z i k u r i  samuSaos S e srule b i s a s  an h a eris m aRali 

te m p eraturis pirobe bSi mkveTrad izrde b a  sunTqvis moculoba  

da s i s x l i s  mimoqcevis siCqare sor bc i a  midis u f r o  s wraf ad  

da izrd e b a  mowamvlis saSiSroeba . 

Sxamis moxvedra organ izmSi kanidan S e s a Zl e b eli a  ara marto 

dazi a n e buli ,  aramed d auzi a n e b eli kanidanac. dauzi a n e b eli kanidan 

Sxamis organizmSi SeRwevis siCqare p i r d a p i r p r o p o r c i ul i a

 cximebSi da cximismagvar nivTierebebSi 

(l i p o id e b S i )  mis xsnadobaze, x o l o  amis      Semdeg      

Sxamis s i s x l S i  gadasvla damokidebulia mis w y alS i  

xsnadobaze. es Seexeba ara marto siTxeebsa da myar nivTierebebs, 

aramed airebsac . am g z i T  gadalaxaven kanis bari ers ,  magaliTad , HCN, 

CO2,CO, H2S da sxv. r a c  Seexeba mZime l i T o n e b i s  kanidan SeRwevas, amas 

x e l s  uwyobs am l i T o n e b i s  mier kanis cximovani f e n i s  cximis 

mJavebTan m ar ile b i s  warmoqmna. 

kanidan S e R w e uli  Sxamis raodenoba damokidebulia kanTan 

Sexebis z e d a p i r i s  s id id ez e  da masSi s i s x l i s  mimoqcevis 

siCqareze , n i vTi ere bis konsiste nciaze da a qroladobaze .

 magaliTad , m aRali a q rola do b i s  mqone Txevadi

 o r g a n ul i  nivTiereba s wr afad q rold e b a  kanis 

zeda p irida n  da organizmSi ver xvdeba. am mxriv gansakuTrebiT

 saSiSia  n a kle b ad a qrolad i        z eT i s e b r i

 kon s i st e nci i s  nivTiereba . 

sawarmoo Sxamebis kanidan SeRwevis u n ari  g aT v ali s w i n e b uli a

 h i g i e nuri normirebisa da gamajansaRebeli 

RonisZiebebis SemuSavebisas: aseTi SxamebisaTvis d ad g e n il i a  ha erSi 

u f r o  d a b al i  dasaSvebi koncentraciebi ,  g aT v ali s w i n e b uli a  

gaWuWyianebisagan kanis s a f a r i s  dacvis  RonisZiebebi, x o l o  

samuSaos Semdeg _ Sxapis miReba. 

kuW-nawlavis tr a q t id a n  Sxamis moxvedra organizmSi ramdenime 

m iz eziT xdeba, rom elTagan mTavaria to q s i k u r i  ni vTi erebis 

Sekaveba (gansakuTrebiT mtvrise br mdgomareobaSi) zeda

 sasunTqi gzebis lor wo v a n  garsze . aq d a l e q i l i  Sxami 

n a w ilobr i v  gamoiyofa organizmidan lor w o s T a n  e rTad 

xv elebis ,  ceminebis dros ,  x o l o  n a w il i  xvdeba kuWSi. kuW-

nawlavis t r a q t S i  Sxamis moxvedra S e s a Zle b eli a  agreTve p i r ad i  



h igienis wesebis darRvevisas: WuWyiani x el e b i T  sakvebis miRebisas an

 s i g a r e t i s       mowevisas. aseTi      g z i s       kl a s i k u r i       

ma galiTia       t y v i i s  moxvedra organizmSi .  tyvia r b i l i       

l i T o n i a ,       a d v il a d  gadadis      x elebze ,       w y l i T  a r  

Camoirecxeba da sakvebis miRebisas an s i g a r e t i s  mowevisas Se i Zleba 

moxvdes p i r i s  RruS i .  aseTive g z i T  Se i Zleba  moxvdes orga nizmSi 

b e n zoli s a  da misi homologebis 
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k r i s t a l u r i  n itrowarmoe bulebi (mag. t r i n i t r o t o l u o l i ) .  

kuW-nawlavSi Sxamebis Sewova f ilt v e b T a n  SedarebiT

 ga Z n ele bulia ,  vinaidan kuW-nawlavs SedarebiT mcire     

z e d a p ir i  gaaCnia. garda     amisa, Tavs iCens Sewovis Ser C e v iTi

 xa s i aT i  _ a d v il a d  Seiwoveba l i p o i d e b S i  kargad 

xsnadi Sxamebi. kuWis wvenis mJava ar eS i  q i miuri      nivTiereba      

Se i Zleba       organizmisaTvis      a r a x e l s a y r e l i  mim arTulebiT 

gardaiqmnas. magaliTad , t y v i i s  s u l f i d i s  gadasvla kargad xsnad 

t y v i i s  q l o r i d S i .  garda amisa, t y v i i s  naerTebi, r o ml e b i c  

cudad ixsnebian w y alSi ,  kargad ixsnebian kuWis wvenSi da amitom 

a d v il a d  xdeba maTi Sewova. 

Sxamebis Sewova Z i r iT ad ad  w v r i l  nawlavSi xdeba. kuW-

nawlavis kedlebidan S e w o v il i  Sxamis d i d i  n a w il i

 xvdeba R v i Z l S i  _ organoSi ,  r o m e l i c  uc xo  

nivTierebaTa umetesobisaTvis b a r i e r i s  fu n qc i as  a s r ul e b s  da 

sadac xdeba maTi gauvnebelyofa. 

p r a q t i k ul i  muSaobis d r o s  orga nizmSi

 Sxamebis SeRwevis gzebis codna gansazRvravs 

mowamvlis p r o f i l a q t i k i s  RoniZiebebs. 

 
 

8.2.2. Sxamis gauvnebleba organizmSi 
 
 

orga nizmSi mo x v e dr ili  Sxamis gauvneblebis

 gzebia: Sxamebis bioq im iuri gardaqmna, 

orga nizmSi deponireba da organizmidan gamoyvana. 

gauvneblebis y v elaze  mTavari gzaa Sxamis bioq i m iuri

 gardaqmna, r o m l i s  d ro s a c  warmoiqmneba naklebad

 t o q s i k u r i  (detoqsikacia) ,       metad xsnadi da 

organizmidan a d v il a d  gamosayvani nivTiereba . gardaiqmneba r o g o r c  

or g a n ul i ,  is e  a r a o r g a n ul i  nivTiereba . a r a o r g a n uli  

ni vTi erebisaTvis damaxasiaTebelia is ,  rom garda q m n ili nivTiereba 

romelime org a noSi  grovdeba, u p i r v el e s  yo vli s a ,  Z vlebSi .  mag. 

tyvia, Z vle bS i  gadainaxeba t r i f o s f a t t y v i i s ,  x o l o  f T o r i  _ 

k ir q v i s  naerTebis saxiT .  organizmSi Sxamis gardaqmnis Z i r i T a d i  

Sedegia misi gauvnebleba _ a xl a d  warmoqmnili p rodu q t i  

naklebad toqsi kuria .  



Tumca, arsebobs gamonaklisic , rod e s ac  gardaqmnis Sedegad 

u f r o  to q s i k u r i  nivTiereba warmoiqmneba. magaliTad , m e T il i s  

s p i r t i  iJangeba formaldehidamde da WianWvelmJavamde; 

m e t il a c e t a t i  h i d r ol i z d e b a  da i xli C e b a  m e T il i s  s p i r t ad  

da ZmarmJavad. aseve d adg e n ilia ,  rom sisxlwarmomqmnel

 organoebze b e n z ol i s  to q s i k u r i  moqmedeba

 da k a vSire bulia  mis gardaqmnasTan f e n olad .  amitom 
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p r o f i l a q t i k i s  RinisZiebebi unda ganxorciedes

 b e n z ol i s  daJangvis r e a q c i i s  Tavidan a s a c il e bl a d ,

 r i s T v i s a c  gamoiyeneba gog irdS e mc v el i  aminomJavebi

 _ c i st e i n i ,  c i s t i n i ,  meTionini, r o ml e b i c  Sedian sakveb 

produ qte bSi (xaWo, S v r i i s  f q v i l i ,  b r i n j i s  q ato da sxv.), 

agreTve E da C vitaminebSi. 

p r a q t i k ul i  daskvna: organizmSi Sxamis gardaqmnis 

procesebis codna misi gauvneblebis daCqarebis mizniT am 

procesebze zemoqmedebis saSualebas iZleva .  dRe isaTvi s

 d adg e n ilia ,  rom organ izmSi  mo x v e d r il i  mavne

 ni vTi erebis b i otr a n sfor m a c i i s  p roc e s i        mimdinareobs       

R v i Zl S i ,  kuW-nawlavis tr a q t S i ,  f i lt v e b S i ,      Tirk mle bSi ,      

cximovan     q so v ilebSi .      magram     y v elaze  mniSvnelovania 

R v i Zl i ,  r o m l i s       ujr ed e b S i  xdeba fermentTa

 umetesobis      l o k a l i z a c i a  da ro ml e b i c          

warmoadgenen         organizmisaTvis         uc xo          nivTierebaTa         

gardaqmnis k a t aliz a tor e b s .  

Sxamebis deponireba (ama T u  im org a noSi  gadanaxva) a r i s

 s i s x l S i  c i r k u l i r e b u l i  Sxamis raodenobi s 

Semcirebis dro e b i T i  gza. magaliTad , mZime l i T o n e b i  x S i r a d  

gvxvdebian Z vlebSi ,  R v i Zl S i ,  Tirk mle bSi ,  z o g i  nivTiereba ki _ 

n e r v ul  sistemaSi. es p roc e s i  r T u l i a  da araa gauvneblebis 

s r u l y o f i l i  gza, vinaidan Sxams S e u Zl i a  depodan kvlav 

s i s x l S i  gadasvla .  es gadas vla Se i Zleba  mkveTrad g a i z ardos  

n e r v ul i  daZabvis, avadmyofobis, a l k o h o l i s  miRebisas, r a c  

iwvevs q r o n i k ul i  mowamvlis gamwvavebas. 

q s o v il e b S i  gan a w ilebis da ujr ed e b S i  SeRwevis mixedviT 

q imiuri nivTierebebi S e i Zleba davyoT e l e q t r ol i t e b a d  da 

a r a el e q t rolit e b a d .  

a r a e l e q t r ol i t e b i ,  r o ml e b i c  ixsnebian cximebsa da 

l i p o i d e b S i ,  miT u f r o  s wr af ad  da d i d i  raode nobiT SeaRweven 

u jr e d S i ,  r a c  u f r o  d id i a  maTi xsnadoba cximebSi. ramdenadac 

u j r e d i s  g a r s i  bevr l i p o i d s  Seicavs, am j g u f i s  q imiuri 

nivTierebebisaTvis a r  arsebobs b a r i e r i  organizmSi .  

a r a e l e q t r ol i t e b i s  ganawileba organizmSi damokidebulia 

organoebisa da ujr e d e b i s  sisxlmomaragebaze. magaliTad , tvi n i ,  



r o m el i c  Seicavs bevr l i p o i d s  da aqvs kargad g a n v iT ar e buli 

s i s xl Z a rR vT a  sistema, Z ali a n  s wr af ad gajerdeba e T i l i s

 eT er iT ,  maSin rod e s ac  sxva, cxi m iT mdidari ,

 magram s i s xl Z arR v e b i T  R ar i b i  q sov ileb i ,  e T e r i T  Z ali a n  

n el a  gajerdebian .  

s i s x l i T       momaragebazea      damokidebuli      q sov ilebid a n       

a r a e l e q t r ol i t e b i s  gamoyvanac. organizmze Sxamis moqmedebis 

Sewyvetis Semdeg misgan y v elaze s wrafad 
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s i s xl Z a rR v e b i T  mdidari organoebi da q so v il e b i

 Ta v i sufldeb ia n .  magaliTad , tvinidan a n i l i n i s  

gamosvla g a c il e b i T  s wrafad  midis, v idr e  T i r k ml i s  

i r g v l i v  g a n v iTar e buli  cximidan.       s a b olood ,

 organizmSi       Sxamis SeRwevis Semdeg 

a r a e l e q t r o l i t i  Tanabrad gadanawildeba y v ela q s o v il S i .  

e l e q t r o l i t i s  ujr ed e b S i  SeRwevis un ari  S e zR uduli a ,

 da r o g o r c  varaudoben, damokidebulia misi 

z e d a p i r u l i  f e n i s  muxtze. T u  u j r e d i s  z ed a p i r i  

uar yofiTadaa  d a m uxtuli ,  i g i      a r      gaatarebs     

anionebs, x o l o  dadebiTi     muxtis SemTxvevaSi       _       

kaTionebs.       organizmSi       e l e q t r o l i t e b i s  ganawileba       

metad araTanabaria. magaliTad , t y v i i s  y v elaze  d i d i  raodenoba 

grovdeba Z vlebSi ,  Semdeg _ R v i Zl S i ,  T irk mle bSi ,  kunTebSi, 

x o l o  organizmSi t y v i i s  SeRwevis Sewyvetidan 16 d R i s  Semdeg 

m T el i  tyvia Z vle bS i  gadadis. f T o r i  grovdeba Z vlebSi ,  

k b ile bSi ,  mcire raode nobiT _ R v i Z l S i  da kanSi. manganumi 

Z i r iT ad ad  grovdeba R v i Zl S i ,  mcire raode nobiT _ Z vle bSi  da 

g u l S i  da kidev u f r o  mcire raode nobiT _ tv i nS i ,  T ir k ml e bS i  

da sxv. v e r c x l i s w y a l i  Z i r iT ad ad  gamomyof organoebSi _ 

Tirkmlebsa  da m s x v il na wlavSi grovdeba. 

Sxamebis gauvneblebis mesame gzaa maTi gamoyofa organizmidan _ 

f ilt v e b i d a n ,  kuW-nawlavis tra qtida n ,  kanis s af arida n  da 

j ir k vl e b id a n .  organizmidan Sxamebis gamoyofis gzebi 

damokidebulia maT f iz i k ur - q i m i ur  Tvisebebze da organizmSi 

mimdinare gardaqmnebze. magaliTad , a l i f a t u r i  da a ro m a t ul i  

r i g i s  o r g a n u l i  naerTebi n a w ilo br i v  gamoiyofa. f ilt v e b i d a n  

u c v l e l i  s a x iT  amosunTqul haerTan erTad ,  x o l o  n a w il i  

S e c v l i l i  s a x iT  Tirkmlebida n  da kuW-nawlavis tra qtida n .  

s a erTod ,  f ilt v e b i d a n  gamoiyofa a q r ol a d i  nivTierebebi , 

r o ml e b i c  orga nizmSi a r  ic vle b i a n  an n el a  icvlebi a n .  ase 

magaliTad , f ilt v e b i d a n  s wr afad gamoiyofa benzini ,

 q l o r o f o r m i ,  b e n zoli ,  e T i l i s  eTeri ;

 n el a  gamoiyofa _ s p irteb i ,  acetoni ,  

r T u l i  eTerebi. 

Tirkmlebida n  gamoiyofa w y alS i  kargad xsnadi



 nivTierebebi da Sxamebis gardaqmnis produqtebi .  cudad 

xsnadi nivTierebebi , magaliTad , mZime l i T o n e b i  _ Pb, Hg, Mn, As. 

Tirkmlebida n  n el a  gamoiyofian. i s i n i      Z i r iT ad ad     kuW-

nawlavis tr a q t id a n  gamoiyofian. z o g i e r T i  nivTiereba     (Pb, Hg) 

gamoiyofa agreTve p i r i s  R r u S i  nerwyvTan     erTad .  qonis     

j i r k v l e b i T  gamoiyofa cximSi     xsnadi     yv ela nivTiereba .      

s a o f l e  j i r k v l e b i T       gamoiyofa:      Hg,     Cu, As, H2S      cximSi      

xsnadi nivTierebebi , magaliTad , s p i r t i ,  q l o r o f o r m i ,  agreTve 

tyvia, k o b a l t i  da sxv., 
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gamoiyofian sarZeve j i r k vl e b id a n a c  _ rZesTan

 erTad , r a s ac iTvaliswin ebe n sawarmoSi q ale b i s  

Sromis dacvisas. 

Sxamebis gamoyofis siCqare y v elaze  d i d i a  mowamvlis p i r v e l  

dReebSi, Semdeg i s  mcirdeba. mowamvlis d ia g nostik i s aTv i s  d i d i  

mniSvneloba aqvs organizmidan Sxamebis gamoyofis gzebis codnas. 

Sxamebis gauvnebleba, maT S o r i s  organizmidan gamoyvana, 

S e i Zleba  daCqardes z o g i e r T i  f i z i o T e r a p i u l i

 p roc edur i s ,  s p e c i a l u r i  kvebis

 organizebis ,  orga nizmSi samkurnalo preparatebis 

Seyvanis saSu alebiT .  

orga nizmSi Sxamebis balansi .  d i d i  mniSvneloba aqvs 

organizmSi S eR w e ul Sxamsa da organizmidan g a m o yof il an 

gardaq mnil Sxams S o r i s  Tanafardobas . T u  Sxamis gamoyofa an 

gardaqmna u f r o  n el a  midis, v idr e  misi organizmSi SeRweva, maSin

 Sxams organizmSi dagrovebis , e.i. ku mulire b i s  un ari  aqvs

 da didxans moqmedebs organizmSi .  am mxriv t i p i u r i  Sxamebia mZime 

l i T o n e b i  _ Pb, Hg da sxv., agreTve f T o r i .  w y alS i       da

 s i s x l S i       kargad xsnadi      e l e q t r ol i t e b i ,  n el a  

sorbird eb i a n  organizmSi da kidev u f r o  n el a  gamoiyofian 

organizmidan. maTac ku mulac i i s      u n ari     gaaCniaT. ga na w ilebis     

d a b al i      k o e f ic i e n t i s      mqone a q r ol a d i  o r g a n u l i        

nivTierebebi ,       magaliTad ,       benzini ,       b e n z ol i  da       

sxv.,       s wrafad  sorbirdeb i a n  organizmSi da gamoiyofian ise , 

rom a r  grovdebian organizmSi .  

 
 

8.2.3. organizmze Sxamebis moqmedebis ga n msazRvreli 
fa qtore bi .  

 
 

organizmze to q s i k u r i  ni vTi erebis zemoqmedebis Sedegi 

damokidebulia : Sxamis saxeobaze, adamianis sqesze, asakze da 

organizmis i n d i v i d u al u r  mgrZnobiarobaze, Sxamis qimiur 

s t r u q t u r a z e  da f i z i k u r  Tvisebebze, organizmSi m o x v e d r il i  

Sxamis raodenobaze , orga nizmSi SeRwevis xa ngrZlivobaze  da

 uwyvetobaze, garemo fa qtor e bz e        

(temperatura,       a t m o s f e r ul i  wneva, h a eris       moZraobis       



siCqare, f a r d o b i T i  tenianoba). 

t o q s i k u r i  qmedebis ef e q t i  sqesobriv Taviseburebaze 

damokidebuleba Semdegi f a q tor e b iT  aixsneba: 

1.     sxvadasxva        sq esis        warmomadgenlebs        R v i Z l i s         

ujr e d e b S i         Sxamebis b i otr a n sfor m ac i i s  g a n s a zR v r uli  

siCqare gaaCniaT. s wored am b i otr a n sfor m a c i i s  
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d r o s  Sei Zleba warmoiqmnas u f r o  to q s i k u r i  nivTiereba, 

r o m el i c  s a b oloo  jamSi gansazRvravs to q s i k ur  efeqts ;  

2. mdedrebisa da mamrebis sasqeso hormonebis b i o l o g i u r i

 s p ec ifi k a  gansazRvravs e r T i  da igive Sxamze gansxvavebul 

reagirebas. s q e sobrivi momwifebis asakamde e r T i  da     

igive     Sxamze     sxvadasxva     sqesis warmomadgenlebi     erTn a ir ad 

reagireben. 

d adg e n ilia ,  rom q ale bS i  fexmZimobis d r o s  izrd e b a  mowamvlis 

saSiSroeba da SeimCneva misi mZimed ganviTareba. 

t o q s i k u r i  qmedebis gamovlenaze asakis gavlena 

araerTgvarovania . z o g i  Sxami u f r o  to q s i kur i a

 axalgazrde bi s aTv i s ,  z o g i  ki _ moxucebisaTvis

 mozardis organizmi 2 - 3 -jer ( z o g i e rT i  Sxamis mimarT ki 10-

jer) u f r o  mgrZnobiarea Sxamebis mimarT, v idr e  m o z r d il i s .  

savaraudoa, rom amisi mizezia bavSvebis organizmSi R v i Z l i s

 b i o t r a n s f o r m a c i ul i  fermentebis d a b al i       aqtivoba,

 r i s       gamoc i g i  uaresad ita n s  i s e T  nivTierebebs, 

ro m elTa  gauvnebleba Z i r iT ad ad  R v i Z l S i  xdeba (n ikotini ,  

a l k o h o l i ,  tyvia , gogird na xSirbad i ,  Zliermoqmedi wamlebi da 

sxv.). 

Tumca, z o g i e r T i  to q s i k u r i  ni vTi erebis (mag. n axSirbadis 

oq s id i s )  mimarT bavSvebi u f r o  mdgradebi arian 

Sxamebis mimarT i n d i v i d u al u r i  mgrZnobiaroba aixsneba 

adamianSi bioq i miuri procese bis mimdinareobis TaviseburebebiT (e.w.

 bio q i m iuri i nd i v idu alob iT ) .  Sxamebis gauvneblebaSi       

u S u a l o  monawileobas R e bulob s        fermentebis (e.w. 

d eto q s i k ac i i s  fermentebis)      d i d i       j g u f i ,       ro m elTa

 aqtivoba gansxvavebulia sxvadasxva adamianSi. Sxamebis 

mimarT i n d i v i d u a l u r i  mgrZnobiaroba ganisazRvreba agreTve 

j a n m rT elo b i s  mdgomareobiT. magaliTad , s i s x l i s  daavadebebis 

Sedegad izrdeb a  adamianis mgrZnobiaroba sisxlwarmomqmnel 

organoebze moqmedi Sxamebis mimarT.     n e r v ul i  sistemis mxridan     

darRvevebis     SemTxvevaSi     _ n e i r o t r o p u l i  Sxamebis moqmedebis 

mimarT, f i l t v e b i s  daavadebebis SemTxvevaSi _ gamaRizianebeli 

nivTierebebisa da mtvris moqmedebis mimarT da sxv. orga nizmis 

winaaRmdegobis daqveiTeba      x e l s       uwyobs      q r o n i k ul i



 i nf e qci e b i  (mag.      t u b e r k uloz i ) ,  agreTve fexmZimoba, 

klimaqsi .  Sxamebis mimarT organizmis mgrZnobiarobaze gavlenas 

axdens Sromis xasi aTic .  magaliTad mZime f i z i k u r i  Sroma 

aCqarebs organizmSi Sxamis SeRwevas. 
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organizmze e r T i  da igive Sxamis ganmeorebiTi zemoqmedebisas 

a d g i l i  aqvs kumulacias ,  s e n s i b il iz a c i a s  an adaptacias. 

ku m ulaci i s  qveS igulisxmeba organizmSi Sxamis 

( m a t e r i alur i  kumulacia) , an mis mier

 gamowveuli ef e q t i s  ( f u n q c i o n alur i

 kumulacia ) dagroveba. f u n q c i o n a l u r i  kumulacia mZime 

g a rTule b e b iT  mJRavndeba maSin, rod e s a c  Tv iTo n  Sxami a r  yovndeba 

orga nizmSi (mag. a l k o h o l i T  mowamvlisas). 

s e n s i b il i z a c i a  a r i s  organizmis mdgomareoba, r o m l i s  

d ro s a c  ni vTi erebis ganmeorebiTi moqmedeba iwvevs wina moqmedebaze 

u f r o  d i d  efeqts .  savaraudia , rom amis mizezia Sxamis moqmedebiT 

s i s x l S i  da sxva Sinagan areebSi S e c v l i l i  da 

organizmisaTvi s uc xo  c i l e b i s  warmoqmna. 

organizmze Sxamis ganmeorebiTi moqmedebisas Se i Zleba 

s a p i r i s p i ro  movlena _ SeCveva (adaptacia, z o g j e r  

` toler a nto b a s a c ~  uwodeben) SevamCnioT. SeCvevis qveS igulisxmeba  

organizmSi Sxamebis mimarT organizmis mgrZnobiarobis daqveiTeba. 

magaliTad, c n o b il i a  SeCveva narkotikebTan ( morfini ,  kokaini, 

eTeri ,  a l k o h ol i ) ,  gamaRizianebel airebTan da sxv. sxvadasxva 

SxamTa SeCvevis meqanizmi sxvadasxvaa: a l k o h o l i s  SeCveva

 ga n p irobebulia organizmSi misi daJangvis daCqarebiT; 

dariSxanovan a n h idridTan SeCveva ga n p irobebulia misi moqmedebiT 

kuW-nawlavis t r a q t i s  lor w o v a n i  g ar s i s  anTebiTi proceseb is 

ganviTarebiT da amis Sedegad Sxamis Sewovis SemcirebiT.

 Seguebis      mizezi y v elaze       x S i r a d  a r i s  Sxamebis 

gamauvnebeli     fermentebis a qtivobis     st i mulac i a .      

SeCvevis     d r o s      mniSvnelovnad iZabeba      orga nizmis      

kom p e n satoruli fun qci e b i       da maTi meqanizmebi.      aqedan 

gamomdinare, SxamebTan b i o l o g i u r i  adaptacia u a r yof iT ad  unda 

Sefasdes. 

Sxamebis q i miuri s t r u q t u r a  da f i z i k u r i  Tvisebebi. 

n a erTis toqsikurobasa da mis s t r u q t u r a s

 S o r i s  sa yov elTao kanonzomiereba a r  arsebobs,

 Tumca, nivTierebaTa g a r k v e uli  klas e b i saTv is  d ad g e n il i a  

z o g i e r T i  kanonzomiereba: 

1. naxSirwyalbadebis h o m olog i ur  r i g S i



 SeimCneva to q s i k uro b i s  z r d a  (r i C a rdso n i s  wesi). 

es wesi misaRebia a l i f a t u r i  r i g i s  naerTebis, s p i rt e b i s  (garda 

m e T il i s  s p i rt i s a )  mimarT, magram miuRebelia a r o m a t uli  

naxSirwyalbadebisaTvis .  r i C a rd so n i s  wesis m arTe bulobis 

magaliTad Se i Zleba  moviyvanoT i s  rom msubuqi benzinebi naklebad 

toqsikurebia ,  v idr e  mZime benzinebi; b u T i l i s ,  a m il i s  da sxva 

m aRali s p i rt e b i  u f r o  toqsikurebia ,  v idr e  e T i l i s a  da 

p r o p i l i s  s p irte bi .  
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2. o r g a n ul  naerTTa to qsikuroba  izrd e b a
 u j e r i  kavSirebis r i c x v i s  

 

g a zrd iT .  magaliTad , eTanidan (CH3- CH3) eTilenisake n (CH2= CH2) da 
acetilenisa k e n  
 

(CH= CH). 
 

3. jaWvis ganStoebis g a z r d i T  toqsi kuroba  mcirdeba. es 

SeimCneva i z o m e r ul  naxSirwyalbadebSi ,  romlebs ac

 gansxvavebuli s t r u q t u r a  aqvT (mag.

 izoh e ptani naklebad Sxamiania v idr e  heptani). 

4. m ol e k ul a S i  h aloid e b i s ,  m e T ili s ,  amino- da

 n i t r o j g u f e b i s  SeyvaniT i c vl e b a  moqmedebis xasiaTi ,  

x o l o  x S i r a d  to q s i kuro b i s  z r d a c  SeimCneva. mag. o r g a n ul  

naerTTa m ol e k ul a S i  q l o r i s  an f T o r i s  Seyvana gamaRizianebel 

Tvisebas aniWebs da x S i r a d  z r d i s  toqsikurobas ,  amino (NH2-) da 

n i t r o -  (NO-) j g u f e b i s  Seyvana       naerTebs

 meThemoglobinwarmomqmnelebad       gardaqmnis, a Zli er e b s

 maT n e i r o t r o p u l  qmedebas. 

5. n a erTSi  eleme ntis v ale n tob i s  c v l i l e b a

 y o v elTv i s  a r  iwvevs to q s i k uro b i s  

c vl il e b a s .  magaliTad , dariSxanTan dakavSirebiT c n o b il i a ,  

rom samvalentiani d ariSxa n i  (mag. As2O3) u f r o  toq s i kuri a ,  v idr e  

xuTv ale nt i a n i  (mag. As2O5), qromis SemTxevevaSi p ir i q iT .  Tumca, bevr 

sxva l i T o n s  es a r  exeba. 

Sxamebis toqsi kurobaze  gavlenas axdens i s e T i

 f i z i k u r i  Tvisebebi, rogoric a a :  xsnadoba, 

a qroladoba ,  a g r e g a t ul i  mdgomareoba. 

w y alS i  da l i p o i d e b S i  Sxamebis xsnadoba gavlenas axdens 

Sxamis ara marto organizmSi SeRwevis siCqareze , aramed maTi 

moqmedebis xasiaTze . ase, magaliTad , d adg e n ilia ,  rom r a c

 u f r o  d id i a  Sxamebis xsnadoba l i p o i d e b S i ,  miT

 u f r o  gamokveTilia misi n e i r o t r o p u l i ,  

n a w ilo br i v  n a r k o t i k ul i  qmedeba: r a c  u f r o  maRalia xsnadobis 

ko ef ic i e nt i ,  miT u f r o  metad ukavSirdeba Sxami l i p o i d e b i T  

mdidar n e r v ul  qsovilebs .  

mowamvlis efe qtze  d i d  gavlenas axdens a qroladoba :  r a c  

u f r o  maRalia Sxamis a qroladoba ,  miT u f r o  maRalia ha erSi 



n i vTierebis konce ntracia da miT u f r o  saSiSi a  igi .  

a g r e g a t ul i  mdgomareoba gavlenas axdens Sxamis mavne 

moqmedebis xasiaTze da misi gamomJRavnebis siCqareze .

 c n o b il i a ,  rom Txevadi l i T o n u r i  

v e r c x l i s w y a l i  t o q s i k u r i  araa, magram Z ali a n  saSiSi a  

o r T q l i s  saxiT .  Sxamiani a e r o zol e b i s  SesunTqvisas         

i nto q s i k ac i i s  ganviTarebis         siCqare         izrde b a  

d i s p e r s i ulo b i s        x a r i s x i s  amaRlebiT,       vinaidan       

ni vTi erebis dawvrilmanebis 
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g a zrd i s a s  mkveTrad izrd e b a  misi x v e d r iT i  zed a p iri ,  r a c  

aCqarebs xsnadobasa da Sxamis Sewovas sunTqvis organoebsa da 

s i s x l S i .  

Sxamis koncentracia da moqmedebis xangrZlivoba .

 t o q s i k u r i  ef e q t i  mniSvnelovnadaa damokidebuli 

organizmSi S e R w e uli  Sxamis raodenobaze, Sxamis moqmedebis 

xa ngrZlivobaze  da, z o g i e r T i  Sxamis SemTxvevaSi, Sxamis 

moqmedebis w yv etilobaze .  

p r a q t i k ul i  mniSvneloba aqvs ha erSi Sxamis konce ntracias 

da ni vTierebis dozas :  e r T i  da igive nivTiereba organizmze 

sxvadasxva raode nobiT zemoqmedebisas araerTgvarovan ef e qts  iwvevs. 

Sxamis y v elaze  mcire raodenobas, r o m e l i c  iwvevs 

cxovelqmedebis aSkara, magram Seqcevad c vl il e b e b s ,  ewodeba 

momwamlavi ni vTi erebis min imaluri moqmedi anu z R u r b l u r i  doza . 

mi n i maluri to q s i k u r i  doza  _ es a r i s  Sxamis SedarebiT 

d i d i  doza ,  r o m e l i c  iwvevs gamokveTil mowamvlas orga nizmSi 

damaxasiaTebeli p a T ol i g i u r i  Zvrebis kompleqsiT, magram ara 

s a s i k v d ilo  Sedegs. r a c  u f r o  Z l i e r i a  Sxami, miT u f r o  

a xlos a a  erTmaneTTan min imaluri moqmedi da

 min imaluri to q s i k u r i  d o z i s  sidideebi .  

t o q s i k olo g i a S i  ganasxvaveben agreTve s a s i k v d ilo

 ( l e t a l u r )  doz a s  da Sxamebis im koncentracias ,

 r o m e l i c  iwvevs     adamianis     s i k v d i l s  mkurnalobis 

ararsebobis      SemTxvevaSi. s a s i k v d ilo       doze b i s

 gansazRvra xdeba      cxov elebz e  cdebi s     Sedegad. doz a s      

an koncentracias ,      r o m l i s  d ro s a c      iRupeba     s a c d e l i  

c xo v el e b i s  50% (LD50), s a S u alo  l e t a l u r i  doza  an 

konce ntracia ewodeba. T u  SeimCneva       100%-iani       sik vdilia noba ,        

maSin       aseT       doz a s  an       konce ntracias a b s ol u t u r a d      

l e t a l u r i      ewodeba     (LD100). m i ni maluri     l e t a l u r i      

koncentracia iwvevs e r T e u l i  saeqsperimento c x o v e l i s  daRupvas. 

p r a q t i k ulad  mniSvnelovania i s e T i  konce ntraci eb is      (dozi s )

 codna ,      r o m e l i c  iwvevs      mwvave,      qvemwvave da 

q r o n i k ul           mowamvlebs;          ga nsa kuTrebuli          

mniSvneloba          aqvs          z R u r b l u r  koncentraciebs , 

r o ml e b i c  iwveven organizmze Sxamebis moqmedebis sawyis niSnebs. 



ganasxvaveben mwvave da q r o n i k ul i  moqmedebis z R u r bl s ,  ro m elTa  

dadgena xdeba organizmSi        Sxamis        e r T j e r a d i         an        

m r a v alj er ad i         Seyvanisas.        z R u r b l u r i  ko nc e ntr ac i i s

 s i d id e       mniSvnelovnadaa damokidebuli      gamosakvlevi      

f u n q c i i s  l a b il ur o b a z e .  ase, magaliTad , naxSirbadis o q s id i s  

z R u r b l u r i  konce ntracia 
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sawyisi k l i n i k u r i  niSnebis mixedviT a r i s  240 mg/m3, x o l o  

p i r o b i T r e f l e q t o r u l i  moqmedebis da i m u n o b i olog i ur i  

r e a q t i ulo b i s  c vl il e b e b i s  mixedviT 20 mg/m3. 

Sxamebis mimarT y v elaze  mgrZnobiarea n e r v ul i  sistema,

 amitom y v elaze  x S i r a d  z R u r b l u r i      ko nc e ntr ac i i s

 s i d id e      ganisazRvreba u p irobo  an     p i r o b i T  

r e f l e q t o r u l i       qmedebis c vl il e b e b i s  mixedviT.

 z R u r b l u r i       konce ntraci eb is dasadgenad aseve

 mgrZnobiare      t e s t i a       i m u n o b i olog i ur i       

r e a q t iulob a ,  u f r o  z u st a d  _ a nt i s x e ule b i s  warmoqmna. 

t o q s i k u r i  e f e q t i  aseve damokidebulia Sxamis moqmedebis 

xa ngrZlivobaze  da p er iodulob az e .  organizmSi sasunTqi 

gzebidan m o x v e dr ili  mra v ali ni vTierebis mimarT

 dadg e n ilia ,  rom to q s i k u r i  qmedebis Z al a  (W)

 p i r d a p i r p r o p o r c i ul  damokidebulebaSia mis 

koncentraciasTan (c) da moqmedebis xangrZlivobasTan (t), e.i. W= 

c·t. es kanonzomiereba x S i r       SemTxvevaSi asaxavs      to q s i k u r i

 ef e q t i s  damokidebulebas     dozasTan , ramdenadac r a c      

u f r o      metia Sxamis konce ntracia ha erSi da moqmedebis 

xangrZlivoba ,  miT meti nivTiereba SeaRwevs organizmSi .  

z o g i e r T i  SxamisaTvis, magaliTad i s e T i  gamaRizianebeli 

nivTierebebisaTvis , rogoric a a :  fosge ni ,  H2S, SO2, t o q s i k u r i

 ef e q t i  Z i r iT ad ad  d r o i s  f a q torz e a  

damikodebuli.  aseT q ro n o k o n c e n tr ac i ul  Sxamebs miekuTvneba 

agreTve bevri Sxami, r o m e l i c  arRvevs nivTierebaTa c v l a s  _ 

f e r m e n t a t ul i  sistemebis blo k i r e b i T ,  mag. a r o m a t ul i       

naxSirwyalbadebi .      maTgan gansxvavebiT k o n c e n t r a c i ul i       

Sxamebis to q s i k u r i  ef e q t i  TiTqmis araa damokidebuli d ro z e  da 

Z i r iT ad ad  ganisazRvreba ni vTi erebis ko nc e n tr ac i iT  (aseTia: HCN, 

mra v ali a q r ol a d i  n ar kotik i  da sxv.). samrewvelo 

t o q s i k olo g i a S i  ganasxvaveben muSebze Sxamebis zemoqmedebis o r  saxes: 

1. uwyvets, rod e s ac  haerSi Sxamis konce ntracia  p r a q t i k ul ad  
mudmivia; 

 

2. w y v e t il s  ( p e r ioduls ) ,  rod e s ac  Sxamis konce ntracia

 misi moqmedebis ganmavlobaSi t alR i s e b u r a d  icvleba .  

aseTi moqmedebis kerZo SemTxvevaa w y v e t il i  moqmedeba, rod e s ac  Sxamis 



CasunTqvis p eriodebi enacvleba s u fT a  haeris CasunTqvis 

i ntervalebs .  r o g o r c  mra v ali     Sxamis     ( a zot i s  oqsidebi ,

 n axSirbadis o qs id i ,  naxSirwyalbadebi) mimarT dadginda ,       

p e r i o d u l i  qmedeba       u f r o        gamokveTil to q s i k u r  ef e qts       

i Zleva ,        v idr e  uwyveti.       savaraudoa,       rom es       

movlena dak a vSire bulia     a r t e r i a l u r      s i s x l S i      Sxamis

 Se mcvelobis     meryeobisas     s w r a f i  SeCvevis 

darRvevasTan. 
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sawarmoo Sxamebis kombi n irebuli qmedeba, garemos f i z i k u r i

 f a q tor e b i s  gavlena. sawarmoo pirobebSi adamianis

 organizmi x S i r ad  g a n icdis Sxamebis kombinirebul        

zemoqmedebas.        magaliTad ,        m e t a l u r g i u l         qarxnebSi        

gvxvdeba e r T d r o u l a d      naxSirbadis o q s id i  da     

gogirdova n i      a i r i ;      SaxtebSi     afeTqebis samuSaoebis d r o s  CO 

da a z o t i s  oqsidebi ;  n i t r o b e n z ol i s  warmoebaSi _ b e n z oli s ,  

n i t r o b e n z ol i s  o r T q l i  da a z o t i s  oqsidebi ; koqsqimiur 

warmoebaSi _ b e n zoli s ,  t o l u o l i s ,  q s i l o l i s ,  

gogirdw y albad is ,  n a f t al i n i s  o r T q l i  da sxv. r e a l u r a d  muSa

 zo n i s      ha erSi     e r T d r o u l a d      moqmedi     mavne     

nivTierebaTa     r i c x v i      S e i Zleba  mniSvnelovnad d i d i  iyos. 

mxedvelobaSi unda miviRoT i s i c ,  rom S e s a Zle b eli a  ara marto 

ramdenime sawarmoo Sxamis, aramed sawarmoo da y o f i T i  (mag. 

a l k o h o l i )  Sxamebis kombi n irebuli moqmedebac. 

ganasxvaveben Sxamebis kombi n irebuli moqmedebis ramdenime saxes: 
 

1. erTgvarovani moqmedeba _ narevis komponentebi moqmedeben 

organizmis e r T i  da imave sistemebze, maT S o r i s  erTmaneTiT 

Tanabari raodenobebiT S e c vl i s a s  narevis toqsi kuroba  a r

 icvleba .  narevis ja mur i  t o q s i k u r i  ef e q t i  moqmedi 

komponentebis efe qtTa jamis t o l i a .  aseTi qmedebis magaliTebia : 

n a xS irw y albadis narevis n a r k o t i k ul i      moqmedeba, HF-is da     

misi m arilebis ,  SO2-is da     SO3-is, f or m ald e h i d i  da HC - i s  

da sxv. moqmedeba. 

2. damoukidebeli moqmedeba _ narevis komponentebi orga nizmis

 sxvadasxva sistemebze moqmedeben, t o q s i k u r i      

efeqtebi     a r  a r i s  erTmaneTTan k a vS irS i  da 

adamianis dazianebis (mag. s i k v d il i )  SemTxvevaSi to q s i k u r i  e f e q t i  

iqneba e rT - e rT i  komponentis moqmedebis da ara kombi n irebuli 

ef e q t i s  ganviTarebis Sedegi. mag. b e n z ol i  da gamaRizianebeli 

airebi ;  maRaroSi _ asaf eTq e b eli airebisa da mtvris narevi da 

misT. 

3. d adebiTi sinergizmi ,  potencireba da u a r y o f i T i  

sin ergizmi (depotencireba , antagonizmi) a r i s  _

 nivTierebaTa narevis kombi n irebuli

 moqmedeba, r o m el i c  Ta v i s i  e f e q t i T  metia ( p i r v el  



SemTxvevaSi) an naklebi (meore SemTxvevaSi) narevis c a l k e u l  

nivTierebaTa moqmedebebis jamze. 

dadebiTi si n ergizmi SeimCneva gogirdova n i  a i r i s a  da 

q l o r i s ,  n axSirbadis oq s id is a  da a z o t i s  oqsidebis

 e r T o bl i v i  moqmedebisas; a l k o h o l i  a Zli er e b s  

a n il i n i T ,      v e r c xl i s w y l i T ,  k alciu m i s  cianamidiT da

 sxv. sawarmoo     SxamebiT mowamvlis saSiSroebas . 
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sa erTod ,  Uto q s i kuri  e f e q t i  a r i s  Sxamis, organizmis da 

garemo pirobebis ( haeris temperatura , tenianoba b a ro m e truli  wneva, 

u l t r a i i s f e r i  radiacia ,  xmauri da sxv.) urTierTqmedebis Sedegi. 

Sxamebis toq sikuroba  Zl i e rd e b a  ha eris r o g o r c

 a m aRlebuli ,  ise  d a b al i  te m p eraturis pirobebSi . am 

movlenis mTavari mizezia organizmis f u q n c i o n a l u r i  

mdgomareobis c vl il e b a :  T e r m or e g ul ac i i s  darRveva, 

g a Z l i e r e b ul i  o fld e n i s a s  w y l i s  dakargva, nivTierebaTa 

c v l i s  darRveva da mra v ali bioq i miuri p roc e s i s  aCqareba. 

sunTqvis aCqareba da s i s x l i s  mimoqcevis ga Zliereba iwvevs 

f ilt v e b i d a n  organizmSi  S e R w e uli  Sxamis raodenobis zrdas .

 garda amisa, h a eris m aRali te m p eraturis pirobebSi kanSi 

s i s x l i s  nakadis daCqarebis Sedegad cximebsa da l i p o i d e b S i  

ixsnebian a r a e l e q t r o l i t u r i  Sxamebi, r i s  Sedegadac u f r o  

s wrafad  SeaRweven      organizmSi .       amiT      aixsneba i s       

f a q t i ,       rom      b e n z ol i s  n i t ro -  da aminowarmoebulebis 

da maTi homologebis sawarmoebSi mowamvlebi u f r o  x S i r i a  w l i s  

c x e l  p eriodS i .  aseve izrd e b a  kanidan da sasunTqi gzebidan 

to q s i k u r i  nivTierebebis Sewovis      siCqare      kanisa      da      

lor w o v a n i       g a r s i s       s i s xl Z arR v e b i s  g afarToe b i s  

Sedegad. unda g a v iT v alis w i noT i s i c ,  rom ha eris m aRali 

te m p eraturis d r o s  izrd e b a      Sxamebis a q roladob a      da     

Sesabamisad, muSa zo n i s      ha erSi     maTi koncentracia . 

h a eris maRali tenianobis d r o s  izrd e b a  mowamvlaTa

 saSiSroeba , gansakuTrebiT     gamaRizianebeli airebiT .      

amis mizezia     h i d r o l i z i s      procese bis gaZliereba ,  

lor w o v a n i  garsebis z ed a p irze  Sxamis Seyovnebis gazrda ,  

Sxamebis a g r e g a t ul i  mdgomareobis S e c vl a  _ a ireb i s gaxsna da 

mJavis an t u t i s  xsnarebis u w v r il e s i  wveTebis warmoqmna _ 

yov eliv e  es a Zli er e b s  to q s i k u r  qmedebebs. 

to q s i k ur  efe qtze  gavlenas axdens b a ro m e t ruli  wnevis 

c vl il e b a .  m aRali wnevis d r o s  to q s i k u r i  qmedeba Zl i e rd e b a  

o r i  m izezis gamo: 

1. a l v e o l a r u l  haerSi momwamlavi airebisa da o r T q l i s  

p a r c i a l u r i  wnevis g a zrd i s a  da s i s x l S i  maTi 

da C q ar e buli g a d a s vl i s  Sedegad Zli e rd e b a  organizmSi 



Sxamis SeRweva; 

2. i c vl e b a  mra v ali f i z i o l o g i u r i  p roc e s i  (sunTqvis, 

s i s x l i s  mimoqcevis, c e n t r a l u r i  n e r v ul i  sistemis da 

a n al iz a tor e b i s  mdgomareoba). 

d a b al i          b a ro m e truli          wnevis         d r o s          

to q s i k u r i          ef e q t i          Zl i erd e b a  f i z i o l o g i u r i  

procese bis c v l i l e b i s  Sedegad. magaliTad , wnevis Semcirebisas 

66- 
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80 kpa-mde naxS irbadis o q s i d i s  to q s i k u r i  qmedeba Zl i e rd e b a  imis 

gamo, rom misi moqmedeba emTxveva hi poq siisa da

 hipoqsemiis u a r y o f i T  Sedegebs (zemoqmedeba 

c e n r a l u r  n e r v ul  sistemaze, a n al iz a tor e b i s  funqciaze ,  

g u l i s  kunTis muSaobaze da sxv.). 

sawarmoo pirobebSi  a d g i l i  aqvs Sxamebisa da

 u l t r a i i s f e r i  sxivebis moqmedebis Sexamebas. 

u l t r a i i s f e r i  sxivebi gavlenas axdenen narevebSi a irebi s  

urTierTqmedebis procesebze , magaliTad, x e l s  uwyoben avtomanqanaTa 

gamonabolqvi airebidan smogis warmoqmnas. garda amisa,

 u l t r a i i s f e r i  gamosxivebis d r o s  S e s a Zl e b eli a      

orga nizmis     s e n s i b il i z a c i a      z o g i e r T i  Sxamis     moqmedebis     

mimarT. magaliTad , kanis dabinZureba s q e l f i s i s  mt vriT _ 

f otod e r m a t i t s  iwvevs. 

arsebobs monacemebi organizmze xmaurisa da v i br a c i i s

 e r T o bl i v i  moqmedebisas to q s i k u r i  e f e qt i s  g a Zl i er e b i s  

Sesaxeb. savaraudoa, rom am movlenis mizezia c e n t r a l u r i

 n e r v ul i  da g ul - s i s xl Z a r R v T a      siste mis

 f u n q c i o n al u r i  mdgomareobis c vl il e b a .  

Sxamebis to q s i k u r  qmedebaze gavlenas axdens samuSaos

 xasi aTic .  mZime f i z i k u r i  samuSaos S e srule b i s a s  

f i l t v e b i s  v e n t il a c i i s  moculob i s a  da g u l i s  w uT i e r i  

m oculob i s  g a z r d i s  Sedegad izrd e b a  Sxamebis o r T q l i s a  da

 a ire bi s sor b c i a  f i l t v e b i s  g a vl i T ,  r i s  gamoc 

g a c il e b i T  s wr af ad  viTardeba mowamvlis niSnebi. mZime     

f i z i k u r i      samuSao gansakuTrebiT yuradsaRebia     i s e T i      

to q s i k u r i  nivTierebebis CasunTqvisas, r o ml e b i c  arRveven 

nivTierebaTa c v l a s  anoqsemiis an hipoqsemiis Sedegad (magaliTad,      

COHb-is      warmoqmna      naxSirbadis      oqsid ebiT mowamvlisas,        

MtHb-is        warmoqmna        b e n z ol i s         n i t r o -  da

 aminoproduqtebiT mowamvlisas).        hipoqsemiis        an        

anoqsemiis        pirobebSi        Jangbadis Semcveloba mniSvnelovnad 

ecema da organizmi ver iRebs Jangbads im raodenobiT , r o g o r i  

moTxovnac     a r i s  masze     f i z i k u r i      Sromisas.     mag.     

d i n i t r o f e n o l i T      mowamvlisas Jangbadze moTxovnileba 

mkveTrad izrd e b a  da am p irobebSi fizi kur m a  Sromam, r o m el i c      



damatebiT     Jangbads moiTxovs Se i Zleba      s r u l      anoqsemiamde

 miiyvanos organizmi . 

 
 

8.2.4. muSa zo n i s  haerSi mavne nivTierebaTa z R v r u l i  

dasaSvebi konce ntracie b i  (zdk) 
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teqnikisa da t e q n ol o g i u r i  procese bis

 Tanamedrove ganviTarebis etapze x S i r a d  

a r a r e alur i a  imis moTxovna, rom muSis sunTqvis zon aSi a r  

i yos mavne nivTiereba . amasTan dakavSirebiT Sromis higienaSi 

warmoiSva dasaSvebi (uvnebeli) ko nc e ntrac i i s  cneba. 

muSa zo n i s  h a erSi mavne ni vTi erebis z R v r u l i  dasaSvebi 

konceracia (zdk) ewodeba mavne ni vTierebis i s e T  konce ntracias ,  

r o m e l i c  m T el i  samuSao s t a J i s  manZilze y o v eldR i u r a d  8 

sa aTis ganmavlobaSi muSaobisas (uqme dReebis garda) momuSavis

 organizmSi da a r c  Semdgom TaobebSi a r  iwvevs

 n o r m alur i  mdgomareobidan raime gadaxras an daavadebas, 

r o m l i s  aRmoCena u S u a l o d  muSaobis p roc e s S i  an Semdgom p e r iodS i  

S e s a Zle b eli a  k vle v i s  Tanamedrove meTodebiT. 

sawarmoo Sxamebis zdk - i s  dadgenisas iTvaliswineben :  

n i vTi erebis f iz i kur - q i m i ur  Tvisebebs; e q s p eri m e ntaluri 

k vle v i s  r e z ult a t e b s ;  warmoebaSi h i g i e nuri dakvirvebis ,

 agreTve muSaTa j a n mrT elob i s  mdgomareobaze

 da daavadebebze monacemebs. 

to q s i k ur  nivTierebaTa zd k  pra qtik aSi gamoiyeneba sawarmoSi 

s a n i t a r i u l i  mdgomareobis (mag. v e n t il a c i i s

 ef e qturobis )  S esafase blad ,  a x a l i

 sawarmoebis proe qtire bi s a s  da       a.S. mavne       

nivTierebaTa       zdk - i s  CamonaTvali mudmivad farTovdeba ,  x o l o

 h igi e nur       mecnierebaTa       a x a l i        monacemebis       

dagrovebis k v alda k v al xdeba zdk - i s s id id eT a  gadaxedva. 

muSa zo n i s  ha erSi mavne ni vTierebis  zd k

 a u c i l e b e l i  s a n i t a r i u l i  normativia da 

m e d i ko b iolog i ur i  kvlevebis s afu Z v elze a  d ad g e n ili .  

muSa zo n i s  ha erSi erTgvarovani moqmedebis ramdenime mavne

 ni vTierebis Semcvelobisas v e n t il a c i i s a T v i s  saWiro ha eris 

raodenoba iangariSeba T i T o e u l i  nivTierebisaTvi s zdk-mde 

gansazaveblad saWiro h aeris moculobe b is SejamebiT. amasTan, 

proe qt ireb i sa  da s a n i t a r i u l i  zedamxedvelobisaTvis dasaSvebad 

iT vl e b a  mavne nivTierebaTa konce ntraci e bi  (C), r o ml e b i c  

akmayofileben pirobas : 

 



 
 
saTavsis muSa zo n i s  h a erSi damoukidebeli moqmedebis ramdenime mavne 

ni vTi erebis Semcvelobisas s a e r T o - c vl i T i  v e n t il a c i i s  

a ngariSi warmoebs im mavne ni vTi erebis mimarT, r o m l i s  

gansazavebladac y v elaze  meti s u fT a  haeria saWiro. 
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c x r i l i

 #2

0  sawarmoo saTavsebis muSa z o n i s  ha erSi mavne nivTierebebis 

z R v r u l i  dasaSvebi 

koncentraciebi (zdk), mg/m3 
 

 
 

#  

 
 

ni vTi ereb is  das axeleba 

 
zdk
,  mg/m3 

 
s aS iSroe

b i s  
k l a s i  

a g r e g a t u
l i  
mdgomareob
a o -
o r T q l i  
a -
a e r o z ol i  

1 a z o t i s  oqsidebi  ( g a d a T v l i l i  NO2-ze) 5 2 o  

2 a k r ol e i n i  0,2 2 o  

3 amiaki 20 4 o  

4 a m il ac e t at at i  100 4 o  

5 a n i l i n i  0,1 2 o  

6 aminoplastebi ,  f e n o pl a s t e b i  ( pr e sfx v n ile bi )  6 3 a 

7 a c e t ald e h i d i  5 3 o  

8 ac eto ni  200 4 o  

9 benzini _ gamxsneli ( g a d a T v l i l i  C-ze) 300 4 o  

 
10 

benzini sawvavi ( f i q al i s ,  krekingis da sxv 
g a d a T v l i l i  C-ze) 

 
100 

 
4 

 
o  

11 b e n z ol i  5 2 o  

12 b e r il i u m i  da misi naerTebi 0,001 1 a 

13 b ori ,  f T o r i  da maTi naerTebi 1 2 o  

14 b u T i l a c e t a t i  200 4 o  

 
 
15 

vanadiumi da misi naerTebi:    
a) vanadiumis (V) o q s i d i s  b o l i  0,1 1 a 

b) vanadiumis (III) o q s id i s a  da vanadiumis (V) o q s i d i s  
mtveri 

0,5 2 a 

16 v i n i l i  qloro v a n i ,  30 4 o  

17 v e r c xl i s w y a l i  l i T o n u r i  0,01 1 o  

18 v e r c xl i s w y a l i  o r qloro v a n i ,  sulema 0,1 1 a 

19 g o g i r d i s  a n h i dr i d i  1 2 o  

20 gogirdmJava 1 2 o  

21 gogirdnaxS irb adi ,  10 2 a 

22 go g ird w y al b ad i  10∗ 2 o  

23 germaniumi, germaniumis o q s idi ,  2 3 a 

24 d i n i t r o b e n z ol i  0,1∗ 2 o+a 

25 d i q l o r b e n z o l i  20∗ 4 o  

26 d i ql o r e T a n i  
10∗ 2 o  

27 d i e T il a m i n i  30 4 o  

28 i zo p r e n i  40 4 o  

29 i o d i  1 2 o  

30 kadmiumis o q s i d i  0,1 1 a 
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31 k a r b o f o s i  0,5 2 o+a 

 

 
 
 

c x r i l i  #20. 
gagrZeleba 

 

 

#  

 

ni vT i ere bis dasaxeleba 

 
zdk
, mg/m3 

 
s aS iSro e

b i s  
k l a s i  

a g r e g a t u
l i  
mdgomareob
a o -
o r T q l i  
a -
a e r o z ol i  

32 ka prolaqtami  10 3 a 

33 k o b alt i ,  l i T o n u r i  da k o b al t i s  o q s i d i  0,5 2 a 

34 dariSxan wy albadi , ( arsini )  0,3 2 o  

35 dariSx anis a da dariSxanovani a n h i dr id i  0,3 2 a 

36 manganumi 0,3 2 a 

37 m i n e r alur i  zeTeb i  5 3 o  

38 m arkp atofosi 0,02∗ 1 o+a 

39 merkurani ( h aerSi v e r c x l i s w y l i s  
Semcvelobis mixedviT) 

0,005∗ 1 o+a 

40 m e T il ac et a t i  100 4 o  

41 meTani qloro v a n i  5 2 o  

 
42 

molibde ni ,  xsnadi naerTebi

 kondesaciis a e r o z o l i s  s a x iT  

 
2 

 
3 

 
a 

43 molibde ni ,  xsnadi naerTebi mtvri s  s a x iT  4 3 a 

44 molibde n i  uxsnadi naerTebi 6 3 a 

45 monomeTalamini 1 2 o  

46 navTi ( g a d a T v l i l i  C-ze) 300 4 o  

47 n a f t a l i n i  20 4 o  

48 n a f t ali n e b i  q l o r i r e b u l i  (umaRlesi) 0,5∗ 2 o  

49 n i k e l i  da misi oqsidebi , s u l f i d i  
( g a d a T v l i l i  Ni) 

0,5 2 a 

50 n i k el i s  k a r b o n i l i  0,0005 1 o  

51 n i t r o a n i z o l i  3∗ 3 o  

52 n i t r o q l o r b e n z o l i  1 2 o  

53 e T i l e n i s  o q s i d i  1 2 o  

 
54 

e T i l m e r k u r q lo r i d i ,  ( h aerSi 

v e r c x l i s w y l i s  Semcvelo-bis mixedviT) 

 

0,005∗ 
 

1 
 

o+a 

55 e T i l i s ,  d i e T i l i s  eT er i  300 4 o  

56 e T i l i  qloro v a n i  50 4 o  

57 Tambaqo 3 3 a 

58 T al i u m i s  i o d i d i ,  bromidi  0,01 1 a 

59 T i o f o s i  0,05∗ 1 a 

60 Toriu m i  0,05 1 a 

61 T u T i i s  o q s i d i  6 3 a 
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62 n axSirb adis o q s i d i  20 4 o  

 

 

#  

 

ni vTi er ebis dasaxeleba 

 
zdk
, mg/m3 

 
s aS i Sro e

b i s  
k l a s i  

a g r e g a t u
l i  
mdgomareob
a o -
o r T q l i  
a -
a e r o z ol i  

 

63 
n axSirwyalbadebi

 a l i f a t u r i ,

 n a j e r i  C1-C2 
( g a d a T v l i l i  C-ze) 

 

300 
 

4 
 

o  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

114



64 n a x S i r b a d i  o T x q l o r o v a n i  20 2 o  

65 mar i lmJava  5 2 o  

66 mwvave t u t e e b i  (xsnarebi )  ( g a d a T v l i l i  NaOH-ze) 0,5 2 o  

67 o z o n i  0,1 1 o  

68 p i r i d i n i  5 2 o  

69 t y v i a  d a  mis i  a r a o r g a n u l i  na er T e bi  0,01 1 a 

70 t e l u r i  0,01 1 a 

71 t e t r a e T i l t y v i a  0,005 1 o  

72 t i u r a m i  0,5 2 a 
 

73 
t i t a n i  o T x q l o r o v a n i  ( h a e r S i  HCl-ix S e m c v e l o b i s  

mixedviT)  

 

1 
 

2 
 

o  

74 t o l u o l i  50 3 o  

75 t r i k r e z i l  f o s f a t i  0,1 1 a 

76 t r i n i t r o t o l u o l i  1 2 o  

77 t r i q l o r e T i l e n i  10 3 o  

78 t r i e T i l e n i  10 3 o  

79 s e l e n i  a m o r f u l i  2 3 a 

80 s k i p i d a r i  ( g a d a T v l i l i  C-ze) 300 4 o  

81 s p i r t i  m e T i l i s  ( m e T a n o l i )  5 3 o  

82 s p i r t i  e T i l i s  1000 4 o  

83 s p i r t i  b u T i l i s  10 3 o  

84 s t i r o l i ,   - m e T i l s t i r o l i  5 3 o  

85 s t r e p t o m i c i n i  0,1 1 a 

86 s t i b i u m i  l i T o n u r i  ( m t v r i s  s a x i T )  0,5 2 a 

87 u a i t s p i r i t i  ( g a d a T v l l i  C-ze) 300 4 o  

88 s p i l e n Z i  1 2 a 

89 u r a n i  (xs na d i  na erT ebi )  0,015 1 a 

90 u r a n i  ( u x s a d i  na erT ebi )  0,075 1 a 

91 f e n o l i  3 3 o  

92 f o r m a l d e h i d i  0,5 2 o  

93 f o s f o r w y a l b a d i  0,1 1 o  

94 f o s f o r i  y v i T e l i  0,03 1 o  

95 f o s f o r i s  a n h i d r i d i  0,2 2 a 

96 f T o r w y a l b a d i  0,5 2 o  

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

c x r i l i  #20. 
gagrZeleba 
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#  

 
 

n i v T i e r e b a T a  d a s a x e l e b a  

 
 

z d k  mg/m3 

 

s a S i S r o e b i s  

k l a s i  

a g r e g a t u l i  

mdgomareoba 

o - o r T q l i  

a - a e r o z o l i  

97 q l o r i  1 2 o  

98 q l o r i s  d i o q s i d i  0,1 1 o  

99 q l o r b e n z o l i  50 3 o  

100 q l o r w y a l b a d i  5 2 o  

101 q l o r o p r e n i  0,05 1 o  

 

102 
q r o m is  a n h i d r i d i ,  qromatebi,  b i q r o mate b i  

( g a d a T v l i l i  CrO3-ze) 

 

0,01 
 

1 
 

a 

103 q s i l o l i  50 3 o  

104 ZmarmJava 5 3 o  

 

105 
c i a n w y a l b a d i ,  m a r i l e b i  ( g a d a T v l i l i  

HCN-ze) 

 

0,3

 

2 
 

o  

 

106 
c i r k o n i u m i  l i T o n u r i  da  mis i  u x s n a d i  

m a r i l e b i  

 

6 
 

3 
 

a 

107 h e qsa m eTi le ndia mi n i  1 2 o  

108 h e q s a q l o r c i k l o h e q s a n i  0,1 1 o+a 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

c x r i l i  #20. 

gagrZeleba ∗ _ nivTiereba organizmSi aRwevs kanidan 
 
 

8.3. sawarmoo mowamvlaTa p r o f i l a q t i k i s  RonisZiebebi 
 
 
sawarmoo mowamvlis mizezi Se i Zleba gaxdes: t e q n ol o g i u r i

 procesebis ,  mowyobilobaTa, s a n i t a r i ul - t e q n i k ur  

mowyobilobaTa da i n d i v i d u a l u r i  dacv is saSualebaTa

 sxvadasxva     n a kli ;  arasakmarisad S e s w a v l il i

 qimiuri ni vTi erebis gamoyeneba; p i r a d i  higie nis da 

Sromis  u s afrTxo e b i s  wesebis darRveva. 

sawarmoo mowamvlaTa p r o f i l a q t i k i s  Z i r i T a d i  mimarTulebebia: 
 

1. t o q s i k u r i  nivTierebebis S e c vl a  a r a to q s i k u r iT  an 

naklebad to q s i k u r iT ;  2. t e q n ol o g i u r i  procesebis ,  

a p a r atur i s  da mowyobilobis r a c i o n al i z a c i a ;  3. h i g i e nuri 

da s a n i t a r i ul - t e q n i k ur i  RonisZiebebi ; 

4. kanonmdeblobiTi, s a n i t a r i u l i  da s a m k u r n alo -
p rof il a q t i k u r i  RonisZiebebi. 
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Sxamiani nivTierebebis S e c vl a  a r a to q s i k u r iT  an naklebad 

t o q s i k u r i T  mowamvlaTa p r o f i l a q t i k i s  y v elaze  r a d i k a l u r i

 gzaa. magaliTad: Ty v i i s  T e T r i s  n a c vlad  T u T i i s

 T eTr a s       gamoyeneba; f e x s ac mlis ,       p o l i g r a f i u l  da     

mrewvelobis sxva dargebSi _ b e n z ol i s  S e c vl a  misi naklebad 

to q s i k u r i  homologebiT ( q s i l o l i T ,  t o l u o l i T ) ;        asanTis       

warmoebidan       f o s f o r i s  amoReba;       f e t r i s  warmoebaSi 

v e r c x l i s w y l i s       n a c vlad       t u t i s  gamoyeneba; f a ifur -

q a S a n uri s       da      k era m ikuli warmoebidan t y v i i s  amoReba;     

v e r c x l i s w y l i s      manometrebis     n a c vlad      membranuli 

manometrebis     gamoyeneba;     v e r c x l i s w y l i s  vakuumuri tumboebis     

n a c vlad      zeTia n i  tumboebis gamoyeneba da     sxv. gansakuTrebiT     

e f e q t ur i      aRmoCnda     la q e b isa      da saRebavebis     r ec e pturida n

 i s e T i      to q s i k u r i      nivTierebebis amoReba, r o gor i c a a  

b e n zoli ,  d i qlor e T a n i ,  o T x q l o r i a n i  naxSirbadi . 

t e q n ol o g i u r i  procesebis ,  a p a r aturi s  da

 mowyobilobis r a c i o n al i z a c i a  S e s a Zle b eli a

 p r i n c i p ul a d  a x a l i  gadawyvetilebebis danergviT,

 uwyveti procesebis da avtomat izacii s  danergviT. 

sawarmoo mowyobilobebis Ria  baqanze gataniT , a p ar atur i s  da       

komunikaciebis       h erm etizaciiT ,        a v arii s       s a f r T x i s  

s i g n al i z a c i i T ,           mowyobilobebis          da          

komunikaciebis          mimdinare,          g e g mur - g a m afrTxileb eli da     

k a p i t a l u r i      remontebis     d r o u l a d      CatarebiT , wnevis qveS 

myofi a p ar aturi s  ga nsa kuTre buli k o n t r o l i T  da a.S. 

a v to m a t i z ir e b uli  t e q n ol o g i u r i  proceseb i

 amcireben to q s i k ur  nivTierebebTan konta qtSi       

myof p i rT a        raodenobas. sawarmoo       procesebis meqanizacia 

amsubuqebs Sromas, x S i r a d  aumjobesebs sahaero garemos mdgomareobas, 

zRudavs muSebis kontaqts mavne       nivTierebebTan.       procese bis       

meqanizaciis magaliTebia : m e t alurg i a S i      brZmedis

 Ru m elSi  kazmis     meqanizebuli     CatvirTva , 

a n t i k o r o z i u l i  dafarvebis g al v a n ur i  procese bis meqanizacia. 

h igi e nur da s a n i t a r i ul - t e q n i k ur  RonisZiebebs

 miekuTvneba: n e d l e u l i s  h ig i e nuri  st a nd artiz ac i a ,

 sahaero garemos mdgomareobis k o n t r ol i ,



 Sxamebis moqmedebis     a m aRle b uli  s aS iSroe b i s      pirobebSi

 ( a v a r i ul i      s itu aci a ,      saremonto samuSaoebi)      

h i g i e nuri      moTxovnebis      dacva,      mowamvlaTa      p r o f il a q t i k a       

Senobis dagegmarebisa da mowyobis saSu aleb iT ,  e f e q t ur i  

v e n t ilac i a ,  muSaTa s a n i t a r i u l i  i n stru qt a J i .  

n e dl e ul i s a       da      mza      masalebis      h i g i e nuri      

st a n d art iz a c i a       gulisx mob s  ja n mrT elob i s aT v i s  mavne 

n e d l e u l i s  komponentebis da minarevebis gamoricxvas an 
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dasaSvebi raodenobis SezRudvas , r o ml e b i c  S e i Zleba  gaxdnen 

Sxamebis gamoyofis da muSebze zemoqmedebis mizezi . 

sawarmoo mowamvlaTa p r o f i l a q t i k i s  e rT - e rT i  gzaa muSa

 zo n i s  ha eris mdgomareobis k o n t r ol i .  

s aS iSroe b i s  I k l a s i s  nivTiere bisaTvis k o n t r o l i  unda

 i yos uwyveti, TviTCamweri avtomaturi xelsawyoebis

 gamoyenebiT, r o ml e b i c        ara       marto r e g i s tr a c i a s       

ukeTeben      to q s i k u r i  ni vTi erebis      konce ntracias ,       aramed      

zdk -ze gadaWarbebis       SemTxvevaSi       CarTaven       xmovan       an

 s i n a Tl i s  s i g n al iz a t or e b s  a u c i l e b e l      

RonisZiebaTa     gasatareblad .     s aS iSroe b i s      2-4     k l a s i s      

nivTierebaTa p e r i o d u l i        k o n t r o l i        x o r c i eld e b a        

gegmis Sesabamisad       (Sromis       pirobebis h ig i e nuri  Sefaseba,     

to q s i k ur      nivTierebaTa gamoyofis     mizezebis     gamovlena da 

Tavidan ac ileb a )  da z o g i e r T  e q str e m alur s i t u a c i a S i  

p r o f e s i u l  mowamvlaTa mizezebis gamokvlevisas. 

mowamvlaTa saSiSroeba ,  r o g o r c  wesi, izrd e b a  gegmuri

 saremonto samuSaoebisa da a v a r i ul i  s itu ac i e b i s  dros .  

am SemTxvevaSi a u c il e b e l i a  Sxamiani nivTierebebisagan     muSa

 s i v r c i s      ga nTa v isufleba      ha eris ganiavebis,     

gamorecxvis, d e g azaci i s  gz iT .  maqsimalurad     unda S e i zRudos

 muSis     yofna saS i S  zonaSi ,  mowyobilobaSi , 

a p araturaSi ;  d i d i  mniSvneloba aqvs sp ectansacmlis ,  a irw i n aRis  

da i n d i v i d u a l u r i         dacvi s        sxva        saSualebebis        

gamoyenebas,        samuSaoTa        s w or  organizebas, g adaudeb eli 

samedicino daxmarebis aRmoCenas da misT. 

t o q s i k u r i  o r T q l i s a  da airebisagan

 sunTqvis organoebis dasacavad gamoiyeneba 

sxvadasxva t i p i s  a irw i n aRi _ m f iltr a v i ,  Sla ngi a n i ,  

m a i z ol ir e b el i ,  x o l o  to q s i k u r i  mtvrisagan dasacavad _ 

r e s p i r a tor i .  

samrewvelo m f i l t r a v  airwinaRs o r g a n u l i  naerTebis, 

mJavas o r T q l i s a  da airebis ,  Hg, HF da AsH3 da a.S. dasacavad

 a xla v s  s p e c i a l u r i  sorbe nti .  T u  samuSaoTa zonaS i       

Jangbadis       Semcveloba 16%-ze       naklebia ,       an momwamlavi 

ni vTierebis       ko nc etraci a        Z alia n        maRalia       da



 m f i l t r a v i        airw i n aRi       ver u z r u n v el y of s  maT 

STanTqmas, aseT SemTxvevaSi, gamoiyeneba Sla n g i a n i  a irw i n aRi 

( g r Z e l i       Sl a n g i s       b o l o       ga mota n ilia s u fT a  haeris

 zonaSi )      an J a ngb adia n - m a izolireb eli xelsawyoebi) .      

Jangbadis      b alo n i       7-12      kg. wonis      p o r t a t u l i  

mowyobilobaa, moqmedebis x a n gr Zli vo b iT  1-4 sT ;  

aseve a u c i l e b el i a  mxedvelobis organoebisa da kanis 
i n d i v i d u a l u r i  dacva. 
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t e q n olog i i s ,  mowyobilobis ,  gadasamuSavebeli

 produqt eb is  to q s i k uro b i s  x a r i s x i s  Sesabamisad

 xdeba saTavsis dagegmarebis, agreTve       

mowyobilobis ganaw ilebis SerCeva. saamqrosa da mowyobilobebis 

ga nlagebis dagegmarebam unda gamoricxos to q s i k u r i  airebis ,  

o r T q l i s a  da mtvris ga vrceleba  e r T i  saTavsidan meoreSi. 

naklebad to q s i k u r i  nivTierebebTan muSaobisas

 mowyobiloba Se i Zleba  ganlagdes s a erTo

 kub aturis  SenobaSi,       gamoiyeneba       Ria t i p i s        

aparatebi (reaqtorebi ,  f i l t r e b i  da sxv.), x o l o  saS iS  

SxamebTan muSaobisas gamoiyeneba h e r m e tuli  aparatura , r o m el S i c  

x S i r a d  vakuumia Seqmnili . Sxamebis moqmedebisagan muSebis dasacavad 

mowyobilobas aTavseben kabinebSi, x o l o  proceseb is marTva xdeba 

d i st a n c i u r a d  ( t e t r a e T ilt y v i i s ,  ciannaerTebis warmoeba da sxv.) 

k edlebis ,  iatakisa da k ar -f a njreb i saT v i s  i s e T i  masala unda 

SeirCes ,  rom g a m o r i c x ul i  i yos to q s i k u r i  nivTierebebis 

sor bc i a  da ro ml e b i c  a d v il a d  iwmindeba (keramikuli f i l e b i ,  

pla stm a si s dafarvebi da misT.). 

mowamvlaTa p r o f il a q t i k a S i  ga n s a kuTre buli

 r o l i  eniWeba e f e q tur  

v e n t il a c i a s  _ r o m l i s  daniSnulebaa to q s i k u r i  naerTebis 

daWera misi warmoqmnis zonaSi ,  x o l o  saTavsis ha erSi Sxamis 

gaJonvis SemTxvevaSi _ misi ganzaveba s u fT a  haeris miwodebis g z i T  

da Sxamebis Se mcvelobis Semcireba zdk-mde. 

to q s i k ur  nivTierebebTan momuSave p irebi  gadian s p e c i a l u r  

i n stru q t a J s  _ samuSaoze miRebis win (S e sa v ali

 s a n i t a r i u l i  i n stru q ta J i )  da SemdgomSi p e r i o d ul ad       

(ganmeorebiTi i n stru qta J i ) .  muSebi unda icnobdnen:      

to q s i k u r i  nivTierebebis Tvisebebs, romlebTanac uxdebaT muSaoba; 

mowamvlis sawyis niSnebs; Tv iT -  da       urTierTdaxmareb is p i r v e l

 RonisZiebebs. s a n i t a r i u l i        cod n i s  propagandisaTvis       

f a r T o d        gamoiyeneba       plakatebi ,  gamofenebi,       

biulete ne b i ,  saubrebi, s p e c i a l u r i  k i nof ilm e b i s  Cveneba. 

sawarmoo mowamvlaTa pra qtikaSi mniSvnelovani r o l i

 unda S e a s r ulo s  airmaSvelma sadgurebma da 

punqtebma. a irmaSv eli samsaxuris organizeba Z i r iT ad ad  xdeba 



m e t al u r g i ul ,  qimiur da samTomompovebel warmoebaSi. maT 

fu n q c i a S i  S ed is  gansakuTrebiT        s a S i S i  samuSaoebis        

S e srule b a  da        a v ariis        l i k v i d a c i i s  xelmZRvaneloba,        

airgamoyofasTan b r Z o l i s  RoniZiebebis        ga n xorci eleb aze  

k o n t r ol i ,  muSaobis u s a f r T x o  meTodebTan d a k a vS ir e buli 

i n s tr u q t a J i s  Catareba 
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da maT S e srule b az e  k o n t r ol i ,  a ir s a S i S

 a d g il e b S i  h a eris dabinZurebaze sist e muri  k o n t r ol i .  

kanonmdeblobiTi s a n i t a r i ul i  da s a m k ur n alo -

p rof ila q t i k ur i  RoniZiebebi. s a q a rT v elos  kanonmdeblobiT 

momwamlav nivTierebebTan muSaobisaTvis d ad g e n il i a  S e z R u d ul i  

samuSao dRe, g a x a n gr Zli v e b uli  Svebuleba, pensiaze u f r o  

a d r e u l  asakSi gasvla .  sawarmoebSi, sadac a r i s

 mowamvlaTa an organ izmis s p e c i f i u r  funqciebze Sxamis 

moqmedebis a m aRle buli  saSiSroeba , a r  daiSvebian samuSaod 

q aleb i  da mozardebi. s a x elmwifoebriv  donezea d a d g e n il i  muSa 

zo n i s  h a erSi mavne nivTierebaTa zd k  da mas     kanonis     Z al a      

aqvs. i s i n i      s a v ald e b uloa      qarxnebis, fabrik e b is da 

dawesebulebaTa ad m i n i stracii saT v i s  ( s a q arTv elos Sromis 

kanonTa kodeqsi. m u xl i  44, 67, 146, 147, 148, 151, 156, 169). 

a u c il e b e l i a  sawarmoSi yv ela p r o f e s i u l i  mowamvlis 

aRricxva ,  r e g i str ac i a ,  gamokvleva da

 p r o f i l a q t i k u r i  RonisZiebebis SemuSaveba.

 mwvave sawarmoo mowamvlaTa a Rr i c x v i s  Z i r i T a d i  

dokumentia gamokvlevis aqti , ro m els ac  atarebs s a n i t a r i u l i  

eqimi saamqros ad m i n i strac i i s  da sawarmos u s a frTxo e b i s  

te qnikis g a n yof il e b i s  warmomadgenelTan erTad . 

s a m k ur n alo - p rof ila q t i k ur  RonisZiebebs

 miekuTvneba muSaTa samedicino 

Semowmebebi da s p e c i a l u r i  kvebis organizeba . 

winaswari samedicino Semowmebis mizania a r  dauSvas

 samuSaod adamianebi i s e T i  daavadebiT, r o m e l i c  mocemul 

sawarmoSi a r s e b ul  to q s i k u r  nivTierebebTan konta qtisas kidev 

u f r o  g a rTuld e b a  an x e l s  Seuwyobs sawarmoo mowamvlebs (mag. 

s i s x l i s  daavadebebi _ b e nzolTa n  muSaobisas, n e r v ul i  

daavadebebi _ manganumTan muSaobisas da misT). p e r i o d u l i  

samedicino Semowmeba miznad isaxavs to q s i k u r  nivTierebaTa

 zemoqmedebis          a d r e ul i ,  sawyisi          simptomebis          

gamovlenas ( l a b o r a t o r i u l i  da r e n t g e n olo g i u r i        

gamokvlevebiT),       p r o f i l a q t i k u r i  da samkurnalo      

RonisZiebaTa      Catarebas      (to q s i kur       nivTierebebTan

 d a k a vS ir e buli  samuSaoebidan      sxva      samuSaoebze



 gadayvana,      s p e c i a l u r i  Terapia , s a n i t a r i ul -

s a k u r ort o       mkurnaloba).      muSaTa      p e r i o d ul i       

samedicino      Semowmebis      Sedegad vlindeba  warmoebis      

a r a x el s a y r e l i       ubnebi      da      igegmeba      RonisZiebebi Sromis 

pirobebis gasaumjobeseblad. 

sawarmoebSi,       sadac       S e s a Zle b eli a        Sxamebis       zemoqmedeba,       

muSebisaTvis g a T v al i s w i n e b ul i  unda i yos damatebiTi da 

s p e c i a l u r i  kveba, ramdenadac sakvebis 
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x a r i s xo br i v i  Semadgenloba mniSvnelovan gavlenas axdens

 organizmSi Sxamebis gauvneblebaze. muSaTa s p e c i a l u r i  

kveba unda dadgindes Sxamis an Sxamebis j g u f i s  moqmedebisa da maTi 

gauvneblebis meqanizmebis gaTvaliswin e biT .  muSebis r a c i o n S i  

S e t a n i l i  unda i yos raodenobrivad da     x arisxobr i v ad

 s r u l y o f i l i      S e r e u l i  sakvebi, r o m e l i c  Seicavs 

a u c i l e b e l  sakveb produqtebs ( c il e b s ,  naxSirwylebs) ,  

m i n e r alur     marilebs     da vitaminebs.     damatebiT kvebas 0,5     

l  r Z i s  s a x iT d i d i  p r o f i l a q t i k u r i  mniSvneloba aqvs, 

ramdenadac rZe a r i s  Z v i rf a s i  sakvebi produ qt i ,  r o m e l i c  

amaRlebs organ izmis s a e rTo winaaRmdegobis unars, aqvs m aRali 

kvebiTi Rirebuleb a ,  Seicavs s r ulf a s o v a n  c il e b s ,  marilebs ,  

vitaminebs, magram rZe a r  a r i s  u n i v e r s alur i  SxamsawinaaRmdego da 

ga m a n e itraleb eli saSualeba . 

s p e c i a l u r i  kvebis qveS igulisxmeba muSebisaTvis

 i s e T i  r a c i o n i s  micema, r o m e l i c  x e l s  Seuwyobs 

organizmSi b ioqi m iuri produ qte b i s aqtivacias , ro m elTa  

mimdinareobaze u a r y o f i T  gavlenas axdens esa T u  i s      Sxami.

 Sxamebis mimarT organizm is winaaRmdegobis 

asa m aRleblad karg Sedegebs i Zle v a  muSaTa damatebiTi 

vitaminizacia .     es     gansakuTrebiT ef e q tur i a      im     SemTxvevaSi,

 rod e s ac  to q s i k ur  nivTierebebTan konta qti      

hipovitaminizacias ,     organ izmSi     ama     T u  im     vitaminis 

b ala n s i s  darRvevas iwvevs, r a c  z r d i s  organizmis mgrZnobiarobas 

Sxamebis mimarT. magaliTad , d adg e n ilia ,  rom       C      vitamini       

x e l s a y r el a d        moqmedebs       t y v i iT ,  

d i n i t r o f e n o l i T  mowamvlisas, B1 vitamini

 samkurnalo da p r o f i l a t i k u r i  moqmedebisaa 

n e r v ul i  siste mis damzianebeli SxamebiT mowamvlisas. 

mowamvlebTan b r Z o l i s  s p e c i f i k u r i

 saSualebaa a n t idot i .  a n t i d o t i  

nivTierebaa , r o m e l i c  x e l s  uwyobs b i o l o g i u r  s t ru q t ur a z e  

Sxamis zemoqmedebis Sedegebis moxsnas. a n t i d o t i  wamalia, r o m el i c  

gamoiyeneba mowamvlis, e.w. raime q i miuri agentis (Sxamis) mavne 

zemoqmedebiT gamowveuli j a n mrT elo b i s  Seryevis mkurnalobisas _ 

am Sxamis gauvneblebis an t o q s i k u r i  ef e q t is  Tavidan a c il e b i s  



gz iT .  ase, magaliTad , glu k o z a  iwvevs organizmSi S e R w e ul i  

s i n i l i s  mJavis da misi m ar ile b i s  ina qtivacias ;  s a s m eli sod ac 

Se i Zleba  gaxdes a n t idot i ,      ramdenadac auvneblebs z o g i e r T  

mJavas. 

e f e q t ur i  a nt idote b i s  gamoCenas win uZRvis k acobriob is 

mra v ali Taobis ZiebaTa g r Z e l i  gza. m s o f l i o  wamyvani

 farmakologebi ,  qimikosebi, medikosebi, k vl e v i T i       

i n s t i t u t e b i  da kompaniebi      dResac a q t iurad muSaoben      

e f e q t ur i  a nt idot e b i s  Sesaqmnelad. 
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8.4. mniSvnelovani samrewvelo 

Sxamebi 8.4.1. o r g a n ul i  

gamxsnelebi 

 
 

am j g u f S i  Sedian q i miuri naerTebis sxvadasxva k l a s i s  

nivTierebebi: cximis r i g i s  n a j e r i  da u j e r i  naxSirwyalbadebi 

(benzini, e T il e n i  da sxv.), c i k l u r i  da a ro m a t ul i  r i g i s

 ( b e n zoli  da misi homologebi) ,  s p i r t i s  k l a s i s

 ( m eTilis ,  e T i l i s ,  b u T i l i s      da sxv.),     ketonebi     

(acetoni) da     sxv.), eTerebi ( a m ilacetati ,  b u T il a c e t a t i  da 

sxv.), q l o r i r e b u l i  naxSirwy albadebi ( o T x qlor i a n i  

naxSirbadi ,  d i qlor e T a n i ,  t r i q l o r e T i l e n i      da sxv.) da

 z o g i e r T i      a r a or g a n ul i      naerTebi (gogirdnaxSirbadi ) .  

gamxsnelebi qimiurad i n d i f e r e n t u l i  an n a kle b a q t iur i 

a q r ol a d i  siTxeebia . romlebs ac aqvT cximismagvari da

 z o g i e r T i  a r a o r g a n ul i  ni vTi erebis  gaxsnis unari .

 i s i n i  gamoiyenebian       nakeTobis z ed a p ir i s

 gaucximovnebisaTvis, mag. l i T o n e b i T        g al v a n ur i

 d af ar v i s        win,       m arcvlidan       cximis

 amowvilvisaTvis ,  c e l u l o z i s       gasaxsnelad      

(gogirdnaxSirbadi ) ,       kauCukis gasaxsnelad      (benzini), 

saRebavebisa da emalebis gasaxsnelad da sxv. be vri maTgani sxva 

mniSvnelovan gamoyenebasac poulobs :  magaliTad, benzini _ sawvavad; 

b e n zoli ,  m e T il i s  s p i r t i  da gogird n a xS irb ad i  _ q i miuri 

s i nT ez i s aT v i s  da a.S. 

gamxsnelebis m aRali a q roladob a  ganapirobebs saTavsis 

h a eris dabinZurebas to q s i k u r i  nivTierebebis o r T q l i T .  q i m iuri 

i n d i f e r e n t ulo b i s  gamo ki gamxsnelebi organizmSi moxvedrisas 

a r  Sedian a q t i u r  qimiur urTierTqmedebaSi q s o v i l u r  

c il e bT a n  da sxva komponentebTan da ganapirobeben e.w. f i z i k u r  

toqsikurobas .  r a c  ganapirobebs maT n a r k o t i k ul  efeqts .

 garda amisa, maTi l i p o t r o p u l o b a  ganapirobebs 

o r g a n ul i  gamxsnelebis zemoqmedebas n e r v ul  sistemaze. ramdenadac 

n e r v ul i  q s o v i l i        mdidaria cximismagvari nivTierebebiT.       



es       x e l s  uwyobs gamxsnelebis         SeRwevas kanidan. am         

f a q t o r i s          gaTvalisw i n e b iT         aseTi nivTierebisaTvi s 

d ad g e n ili a  ha erSi u f r o  d a b al i  zdk. 

miuxedavad moqmedebis s a e rTo meqanizmisa, organizmSi c a l k e u l i  

gamxsnelis metamobilizmi s p e c if iur i a .  e r T  SemTxvevaSi 

p a T olo g i u r  procese bSi C a r T ul i a  

 
 
 

122



 

n e r v ul i  sistema, meore SemTxvevaSi _ sisxlwarmomqmneli 

organoebi , mesameSi _ p are n q i m atozuli q sov ile b i .  gansxvavebulia 

to q s i k uro b i s  a b s o l u t u r i  doneebic. 

arsebobs gamxsnelebis ramdenime kla s if i k ac i a :  qimiur

 naerTTa k l a s i s  k uTv n ile b i s  mixedviT 

(naxSirwyalbadebi , s p i rt e b i  da sxv.), to q s i k uro b i s  do n i s  

mixedviT (mcire, s a S u alo ,  maRali to q s i k urobi s )  Z i r iT ad ad 

efuZneba zd k  s id id e s ,  u p ir a t e s i  p a T ol o g i u r i  ef e q t i s  x a s i aTis  

mixedviT (narkotikebi , n e r v ul i  sistem is o r g a n ul i  dazianebis 

gamomwvevi Sxamebi, sisxlwarmomqmnel organoebze moqmedi Sxamebi, 

p are n q i m atozuli Sxamebi). 

a r o m a tul i  r i g i s  naxSirwyalbadebi _ miiRebian

 qvanaxSiris gamoxdisas koqsqimiur qarxanaSi             

da navTobis             gadamuSavebisas. a r o m a t uli  

naxSirwyalbadebidan y v elaze  g a v r c el e b ul i a  b e n zoli ,  

t o l u o l i ,  q s i l o l i .  

a r o m a t uli  r i g i i s  naxSirwyalbadebi organizmSi

 xvdebian sasunTqi organoebidan da     kanidan.     

mowamvlis T v a l s a z r i s i T  y v elaze saSiSad     iT vl e b a  

b e n zoli .  

b e n z ol i  C6H6 _ sasiamovno sunis mqone, u f e r o  siTxea . 

a d v il a d  orT qld e b a ,  haerze 2 , 7 -jer mZimea.

 b e n z ol i  r o g o r c  gamxsneli da n e d l e u l i

 gamoiyeneba laqsaRebavebis SemadgenlobaSi, qimiuri , 

p o l i g r a f i u l i ,  f ar m a c e vtuli ,  r e z i n i s  da mrewvelobis sxva 

dargebSi . 

b e n z ol i  sisxlwarmomqmnel organoebze moqmedi Sxamia, i g i  

azianebs n e r v ul  da sisxlwarmomqmnel sistemebs, s i s x l i s

 Sededebis sistemas, s i s xlZ a rR v e b i s  kedlebs ,  arRvevs B12,     

B6, C _     vitaminebis     balanss .      sisxlwarmoqmnis sistem is 

dazianebaSi arse b iT r o l s  TamaSobs b e n zoli s a  da misi 

m et abolite b i s  gavlena Z v l i s  t v i n i s  n e r v ul  aparatze . 

nakleboba C vitaminisa, r o m e l i c  a u c il e b e l i a  sisxlwarmoqmnis      

procesebisaTvis      da B6 vitaminisa,      r o m e l i c       x e l s       

uwyobs g r a n uloc i t e b i s      momwifebas, arRvevs     sisxlwarmomqmneli

 organoebis     n or m alur  funqcias .      s i s xl Z arR v e b i s



 k edlebze      b e n z ol i s  damazianebeli     moqmedeba da C 

vitaminis ukmarisoba iwvevs h e morag iuli si ndromis ganviTarebas. 

b e n z ol i T  mwvave mowamvlas a d g i l i  aqvs Z i r iT ad ad  a v a r i ul  

situ ac i a S i .  am d r o s  Warbobs n a r k o t i k ul i  qmedebis niSnebi: 

igrZnoba si sust e ,  s i a r u l i s  d r o s  barbaci, Tavis t k i v i l i

 da Tavbru, g ul i s r e v a  da Rebineba. Z ali a n  m aRali 

ko nc e ntr ac i i s      d r o s  S e s a Zle b eli a      gonebis dakargva,     

krunCxvebi, ko matozuri mdgomareoba, n e r v u l i  c e ntre b is  

p a r al i C i c  ki. 
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sawarmoo pirobebSi u f r o  x S i r i a  da u f r o  saSiSia  

i n to q s i k ac i i s  q r o n i k ul i  formebi , ro ml e b i c  xasiaTdebian 

u p iratesad Z v l i s  t v i n i s  da n e r v ul i  sistemis dazianebiT 

( s i s x l S i  l e i k o c i t e b i s  da Trombocite bi s  Semcireba). amas 

da erTv i s  kuW-nawlavis tr a q t i s ,  R v i Zl i s ,  g ul - s i s xl Z a r R v T a  

siste mis dazianebebi. 

q r o n i k ul i  mowamvlis SedarebiT msubuqi for m i s  d r o s  

SeimCneva: d a R l il o b a ,  si su ste ,  Tavis t k i v i l i ,  mZinaroba,

 gansakuTrebiT s p e c i f i u r i a  c v l il e b e b i  s i s x l S i :

 l e o k oc i t e b i s a      da Trombocite b i s  Semcireba. SemdegSi     

amas mosdevs s i s xld e n a  Rr Z il e b i d a n  da cx virida n ,  uxvi 

menstruacia , x S i r a d  SeimCneva kanis hemoragia. 

q r o n i k ul i  mowamvlis mZime formebis d r o s  a R n i S n ul i  

c v l il e b e b i  u f r o  mkveTradaa ga moxatuli ,  gansakuTrebiT 

c e n t r a l u r i  n e r v ul i  sistemis da s i s x l i s  m o r f ol o g i i s

 mxriv. viTardeba anemia. mkveTrad ecema

 organizmis i m u n o b i olog i ur i  winaaRmdegoba, r i s  

gamoc S e s a Zle b eli a  i n f e q c i i s  darTva . 

b e n z ol i T  i nto q s i k ac i i s  d r o s  iTrguneba kuWis

 sekrecia , viTardeba to q s i k u r i  h e patiti .

 i ntoqsik aci a  Se i Zleba ganviTardes     b e nzolTa n

 konta qtis  Sewyvetidan d i d i  xnis Semdegac. b e nzolTa n  

x a n g r Zl i v i  konta qti iwvevs agreTve kanis dazianebas, 

damaxasiaTebeli g a w iTle b iT ,  q a v i l i T  da w v r i l i  

b u Stulo v a n i  gamonayariT. 

b e n z ol i T  i n to q s i k ac i i s  p r o f il a q t i k a  S e s a Zle b eli a

 p i r v e l  r i g S i  misi S e c v l i T  naklebad mavne

 gamxsnelebiT da     sxvadasxva gamxsnelebSi     b e n z ol i s  

Se mcvelobis SemcirebiT      (araumetes      10%).      d ro e b i T i       

s a n i t a r i u l i       normebiT S e z R u d ul i a        b e n zoli s ,  r o g o r c

 gamxsnelis an ganmzaveblis,       gamoyeneba. a k r Z a l ul i a         

b e n z ol i s  gamoyeneba        t i p o gr a f i a S i ,         s a i z o l a c i o         

masalebis, el e q tro a p a r a tur i s ,            tyavis           warmoebaSi,           

m s x v il g a b a r i t ul i            nakeTobis p u l v e r i z a c i u l i        

SeRebvisas.       t e q n ol o g i u r i        mosazrebiT       T u

 S e s a Zleb eli a ,  rekomendebulia b e n z ol i s      S e c vl a      



ZmarmJavis     eTerebiT.     d i d i  mniSvneloba aqvs laqsaRebavebiT

 d af ar v i s       p r o g r e s u l i       t e q n ologi e b i s       

danergvas.      magaliTad , e l e q t r o s t a t i k u r i          SeRebvis         

danergva         kamerebSi         nakeTobaTa         meqanikuri 

tr a n s p ort ir e b iT .  

i nto q s i k a c i i s  p r o f il a q t i k a S i  d i d  r o l s  TamaSobs 

e f e q t u r i  a d g il o b r i v i  v e n t il a c i a  da kanis dacva 

(spectansacmeli , xelTaTmanebi) , muSaobis Semdeg Sxapis miReba da sxv. 
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b e nzolTa n  samuSaod a r  daiSvebian p ire bi  s i s x l i s ,

 R v i Zl i s ,  n e r v ul i  sistemis daavadebiT. g a n s a kuTre buli

 mniSvneloba aqvs p e r i o d u l i  samedicino Semowmebis d r o s  

b e n z ol i s  zemoqmedebis sawyisi for m i s  gamomJRavnebas      d r o u l a d  

mkurnalobas , b e nzolTa n      konta qtis     Sewyvetis da     Sesabamis     

sawarmoo     ubanze Sromis pirobebis gajansaRebis mizniT. 

 
 

8.4.2. cximis r i g i s  naxSirwyalbadebi 
 
 

am j g u f s  miekuTvnebian benzinebi, cximis r i g i s

 q l o r C a n a c vl e b ul i  naxSirwyalbadebi , cximis r i g i s  

s p irte b i ,  r T u l i  eTerebi , ketonebi da sxv. 

benzini _ a l i f a t u r i  (cximis) r i g i s

 Txevadi naxSirwyalbadebis narevia, r o m e l i c  

miiReba navTobis krekingiT (misi miReba Se i Zleba  agreTve 

naxSiridan ,  fi qalebidan ) .  arsebobs ramdenime x a r i s x i s  benzini _ 

saaviacio, s a a vtomobilo da sxv. benzini f a r T o d  gamoiyeneba 

Sigawvis ZravebisaTvis saTbobad TviTmfrinav ebSi ,  a vtomobilebSi 

da sxv. agreTve gamxsnelad _ r e z i n i s  da qimiur mrewvelobaSi. 

benzinis mavne zemoqmedeba muSebze S e s a Zl e b eli a  misi r o g o r c  

gamoyenebisas, i se  miRebisas _ navTobgadamamuSavebel warmoebaSi. 

benzini organizmSi Z i r iT ad ad  sasunTqi gzebidan SeaRwevs 

( o r T q l i s  saxiT) , magram S e s a Zl e b eli a  kanidan Sewovac. benzini 

qimiurad a q t i u r i  a r  aris ,  amitom organizmidan ( f iltv e b id a n )  

umetesad u c v l e l i  s a x iT  gamoiyofa. 

benzini n a r k o t i k ul i  moqmedebis gamxsnelia. s a S u alo  

simZimis da msubuqi mowamvlebis d r o s  aRiZvreba T r o b i s

 mdgomareoba, aRgzneba, umizezo s i c i l i ,  ro m els ac

 c v l i s      t i r i l i ,  g ul i s w a s vl a .  x S i r a d  uCivian

 si su st e s ,  g ulisr e v a s ,  g uli sc e m i s      aCqarebas. es     

movlenebi     Seqcevadia     da     a d v il a d      g a i vl i s ,      Tumca 

S e s a Zl e b eli a  ast e n i i s ganviTareba an c e n t r a l u r i  n e r v ul i  

sistemis dazianeba. benzinis maRalma koncentraciam S e i Zleba  

gamoiwvios mZime i ntoq si k aci a  (gonebis u ec ar i  dakargviT , 

komatozuri mdgomareobiT, sunTqvis r e f l e q t o r u l i  gaCerebiT) 

da s i k v d i l i c  ki. 



Slan g id a n  benzinis amoqaCva da misi SemTxveviTi as p iracia  

Se i Zleba  gaxdes to q s i k u r i  pnevmoniis mizezi , r o m l i s  d ro s a c  

SeimCneva t k i v i l i  gverdSi ,  x r i a l i ,  te m p eraturis aweva, x v ela ,  

s i s v ele ,  sunTqvis aCqareba. am d r o s  benzinis n a w il i  
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kuWSi xvdeba da Seiwoveba, r a c  iwvevs mkveTr t k i v i l s ,

 guli sr e v a s ,  Tavbrus, m T vr al mdgomareobas. 

x a n gr Zli v ad  benzinTan momuSave pirebs, r o ml e b i c  CaisunTqaven 

mis o r T q l s ,  x S i r a d  uviTardebaT n e r v ul i  sistemis moSla , 

r o m e l i c  mJRavndeba x S i r i  Tavis t k i v i l i T ,  TavbruxveviT,

 madis dakargviT, wonaSi d a kle b iT ,

 SeimCneva anemiac. be nziniT kanis x S i r a d  dabana iwvevs 

dermatits ,  q r o n i k ul  egzemas, kanis s i m Sr al e s  da naxeTqebs. 

b e nziniT mowamvlis p r o f i l a q t i k i s  RonisZiebebia: e f e q t ur i  

a d g il o b r i v i  da s a e r T o - c vl i T i  v e n t il a c i i s  mowyoba, kanis

 s a f a r i s  dacva. benzinis namyofi WurWlis 

gawmendis samuSaoebis a ir w i n aR iT Sesruleba .  

 
 

8.4.3. cximis r i g i s  q l o r C a n a c vl e b ul i  
naxSirwyalbadebi 

 
 

cximis r i g i s  q l o r C a n a c vl e b ul i  naxSirwyalbadebi 

warmoadgenen cximebis, f i s e b i s ,  c e l u l o z i s ,  kauCukis da sxvaTa 

karg gamxsnelebis da amave d r o s  ara aalebad nivTierebas. am 

TvisebaTa w y alobiT ,  miuxedavad m aRali to q s iurobi s a ,  f a r T o d  

gamoiyenebian mrewvelobaSi: o r g a n ul  s i nT e z S i  da mrewvelobis 

sxvadasxva dargSi .  

cximis r i g i s  q l o r C a n a c vl e b ul i  naxSiryalbadebi

 organizmSi  xvdebian i n h a l a c i u r i  gz iT ,  agreTve kanis 

safaridan .  organizmidan gamoiyofian sasunTqi gzebidan,

 T ir k mle b iT ,  aseve sarZeve       j i r k vl e b i T .

 organizmSi  grovdebian l i p o i d S e m c v el  q sov ilebSi .  

am nivTierebebs d u R i l i s  d a b al i  temperatura,

 xsnadobis d a b al i  ko e f i c i e n t i  da m aRali 

a q roladob a  axasiaTebT. a R n i S n ul i  n i vTi ere biT s i s x l i s  

gajereba xdeba e n e rg iulad ,  x o l o  maRali ko nc e ntr ac i i s  

SemTxvevaSi _ s wrafad  mowamvla. 

cximis r i g i s  q l o r C a n a c v l e b ul i

 naxSirwyalbadebi gamoirCevian maRali 

reaqciaunarianobiT .  i s i n i  cxim is r i g i s  naxSirwyalbadebTan 

SedarebiT ara marto u f r o  Z l i e r  narkotikebs warmoadgenen, 



aramed mkveTrad g a mox atuli s p e c i f i u r i  moqmedebac     axasiaTebT _

 miekuTvnebian     e.w. h e p a totro p ul Sxamebs,

 u S u a l o d  moqmedeben R v i Z l i s  ujredebze ,  Trgunaven 

maTSi Jangvis da m imocvlis procesebs , axasiaTebT 

gamaRizianebeli moqmedebac. q l o r i s  j g u f i  am nivTierebebs 

Sinagan 
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organoebze s p e c i f i u r i  qmedebis ga ns a kuTrebul

 Tvisebebs aniWebs. mwvave da gansakuTrebiT ki 

q r o n i k ul i  mowamvlisas es Sxamebi iwveven R v i Zl i s ,  Tirk mleb i s ,  

g u l i s  kunTis ,  kuWqveSa j i r k v l i s  cximovan i n f i l t r a c i a s .  

oT x qloro v a n i  naxSirbadi (CCl4) u f e ro ,  motkbo sunis

 a d v il a d a q r ol a d i  siTxea . gamoiyeneba gamxsnelad 

l i T o n u r i  zeda pirebis gaucximovnebisaTvis; m S r al  qimwmendaSi;

 laqsaRebavebis, r e z i n i s  tyavis , z e T s a x d el      

warmoebaSi. gamoiyeneba agreTve cecxlmqrobebSi ,  magram alT a n  da 

gavarvarebul sxeulebTan  Sexebisas i Sl e b a  fosg e n i s  warmoqmniT,

 r a c      Z l i e r  sawamlavs warmoadgens da     moiTxovs 

a ir w i n aR iT muSaobas. 

CCl4-iT mwvave mowamvlis msubuqi for m i s  d r o s  SeimCneva 

sasunTqi gzebis gaRizianeba da koniunqtivebi (xvela , cemineba, 

cremldeba ) da s a erTo movlenebi: moTenTiloba ,  Tavis

 t k i v i l i ,  guli sr e v a ,  Rebineba. i nto q s i k a c i i s  mZime formas 

a xla v s  qoSini ,  c i a nozi ,  aRgzneba, z o g j e r  krunCxvebi, gonebis

 dakargva. CCl4-is maRalma koncentraciam S e i Zleba  gamoiwvios 

f i l t v e b i s  SeSupeba, R v i Zl i s ,  Tirk mleb i s ,  g u l i s  mZime 

dazianebebi. 

q r o n i k ul i  mowamvlebis d r o s  TandaTan viTardeba

 to q s i k u r i  h e patiti :  mtki v n euli R v i Z l i

 p al p a c i iT ,  zomebSi gadidebiT , misi     

sxvadasxva     fu n q c i i s  (n axSirwylovani ,  a nt ito q s i kur i ,  

cilawarmomqmneli) darRveviT. viTardeba c i r o z i .  madis dakargvisa 

da gaxdomasTan erTad  viTardeba T v a l i s  da sasunTqi gzebis 

lor w o v a n i  garsebis gaRizianebis simptomebi. z o g j e r  Riziandeba 

kanis s a f a r i c  da viTardeba      d ermatiti .  SeimCneva      

T ir k mle b i s  da n e r v ul i       sistemis      dazianeba, iSv iaTad 

e n c e f alo p a t i i s  t i p i s  mixedviT. 

muSa zo n i s  ha erSi CCl 4 -is zdk _ 20 mg/m3. 
 

d i qlor e T a n i  CH2Cl-CH2Cl. h i g i e nuri  mniSvneloba aqvs

 d i qlor e T a n i s  Taviseburebas _ mis o r T q l s  kargad 

STanTqavs k edle b i  (gansakuTrebiT n a t u r a l u r  o l i f a z e

 damzadebuli z e T i s  saRebaviT an l a q i T  S e R e b ili )      da

 t a n s ac mlis  q s o v i l i  (gansakuTrebiT maudi). d i qlo r e T a n i s  



o r T q l i s  d e sorbc i a  Z ali a n  n el a  midis. t o q s i k u r i      

maxasiaTeblebiT     d i q l o r e T a n i  Z ali a n      a xlos a a      

oT x qloro v a n  naxSirbadTan, amasTan, u f r o  gamokveTili 

n a r k o t i k ul i  qmedeba axasiaTebs. mwvave mowamvlis      msubuqi      

for m i s       d r o s  aRiZvreba      R v i Z l i s       dazianebis      simptomebi. 

d i qlor e T a n i s  SecdomiT d al e v i s        SemTxvevaSi       T ir k mle b i s        

d i s t rof i a m  da 
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cximovanma gadagvarebam S e i Zleba gamoiwvios T ir k mle b i s  mier 

S a r d i s  gamoyofis Sewyveta, r a c  Se i Zleba  s i k v d i l i s  m iz ezic 

gaxdes. 

q r o n i k ul i  mowamvlisas SeimCneva Tavis t k i v i l i ,

 d a R l il o b a ,  g uli sr e v a ,  kuWis a Sl a ,  s i s xld e n a

 f i l t v e b S i       da kuW-nawlavis      tr a q t S i ,  R v i Zl i s a

 da T ir k mle b i s  dazianeba, sasunTqi gzebis gaRizianeba. 

d i qlor e T a n i s  kanze zemoqmedebisas Se i Zleba 

Camoyalibdes dermariti .  muSa zo n i s  ha erSi C2H4Cl2-is zd k  

_ 10 mg/m3. 

t r i q l o r e T a n i  CHCl=CHCl2 u piratesad n e r v ul

 sistemas azianebs. s a erTo n a r k o t i k ul i

 qmedebis garda      damaxasiaTebelia samwvera nervis

 mgrZnobiare boWkoebis p a r al i C i  _ saxis 

mgrZnobiarobis dakargva, gemos da ynosvis SegrZnebis, c x v i r i s  

lorwo v a n id a n  r e fl e q s e b i s  gaqroba. mwvave mowamvlis mZime for m i s  

d r o s  viTardeba f i l t v e b i s  SeSupeba. 

q r o n i k ul i  mowamvlisas a d g i l i  aqvs

 moTenTilobas ,  d a R l ilo b a s ,  Tavis t k i v i l s ,  

madis dakargvas, Z i l i s  darRvevas da sxv. 

q l o r i r e b u l i  naxSirwy albadebiT mowamvlebis

 p r of il a q t i k i s a T v i s  a u c il e b e l i a  maTi       S e c vl a

 naklebad       to q s i k u r i  nivTierebebiT,

 e f e q t ur i  a d g il o b r i v i  da s a e r T o - c vl i T i  v e n t il a c i i s  

gamoyeneba, sunTqvis organoebisa da kanis s a f a r i s         damcavi

 i n d i v i d u a l u r i         saSualeb ebis gamoyeneba,        muSaTa 

j a n m rT elo b i s       mdgomareobis      k o n t r o l i       winaswari      da      

Semdgomi      p e r i o d u l i  samedicino Semowmebis gz iT .  

 
 

8.4.4. cximis r i g i s  s p irt e b i  
 
 

cximis r i g i s  s p i rt e b i s  toqsikuroba  m etw ilad 

damokidebulia organizmSi maTi gardaqmnebis Sedegad miRebul 

produqtebze .  e T i l i s  da p r o p i l i s  s p i rt e b i  s wrafad

 iJangebian da warmoiqmneba naxSirmJava da w y ali ,  m e T il i s

 s p i r t i s  daJangvis Sedegad _ Z l i e r  to q s i k u r i  



for m ald e h i d i  da WianWvelmJava. erTatomiani s p i rt e b i      

(gansakuTrebiT     u j e r i )  Z l i e r  gamaRizianeblad moqmedeben

 lor w o v a n  garsze .  s p i r t e b i T  mwvave mowamvla n arkozis 

sxvadasxva s t a d i i T  xasiaTdeba da mowamvlis (daTrobis )  s u r a T i  

sayovelTaodaa c n o b il i .  

m e T il i s       s p i r t i       (CH3OH,     meTanoli)     miiReba      x i s       

m S r al i       gamoxdiT      an si nTezurad .        qimiur       

mrewvelobaSi       n e dl e u l a d        gamoiyeneba,       x o l o        merqnis 
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gadamamuSavebel, r ez i n i s ,  manqanaTmSeneblobis da mrewvelobis sxva 

dargebSi _ r o g o r c  cximebis, kauCukis, f i s e b i s ,  la q e b i s  

gamxsneli. 

m e T il i s  s p i r t i  miekuTvneba gamxsnelebis j g u f s ,  r o ml e b i c  

n e r v ul i  siste mis dazianebas iwveven. m e T il i s  s p i r t i  iwvevs

 metad s p e c i f i u r  dazianebas _ dabrmavebas an mxedvelobis 

gauaresebas mxedvelobis nervis a t r o f i i s  Sedegad, r a c

 s p i r t i s  sxva     saxeebs a r      axasiaTebT. y v elaze      mZime

 mowamvla viTardeba m e T il i s  s p i r t i s  d ale v i s a s      

(adamianisaTvis     to q s i k u r i  dozaa 10-15     ml ;  30     ml  

s a s i k v d ilo      mowamvlas iwvevs).     naklebad saSiSi a  misi     

o r T q l i s      CasunTqva     da kanidan Sewova. m e T il i s  s p i r t i s  

mimarT adamianebs gansxvavebuli mgrZnobiaroba gaaCniaT. 

m e T il i s  s p i r t i s  toqsi kuroba  ga n p irobebulia Z i r iT ad ad  

misi moqmedebiT m Tli a n i  m ol e k ul i s  saxiT , na klebi

 mniSvneloba aqvs misi d a S l i s  Sedegad miRebul 

for m ald e h i d s  da WianWvelamJavas, r o ml e b i c  aseve to q s i k u r  

nivTierebebs warmoadgenen. m e T il i s  s p i r t i  3-5 dRe u c v l e l a d  

c i r k u l i r e b s  orga nizmSi ( e T i l i s  s p irtis a g a n  gansxvavebiT,       

r o m e l i c        swraf ad iJangeba).       m eTa noli       SeaRwevs 

c e n t r a l u r  n e r v ul  sistemaSi da T v a l i s  Siga areSi ,  

grovdeba z u r g i s  t v i n i s  s iTx eS i ,  minismagvar s x e ulS i ,  iwvevs 

ujr ed e b i s  gadagvarebas, t v i n S i  da Sinagan organoebSi     

s i s xl Z arR v e b i s      c vl il e b e b s  _ SeSupebas,      hiperemias,

 k a p ilare b i s  parezs, w v r i l - w v r i l  sisxlCaqcevebs . 

m eTa nolis o r T q l i T  mwvave da q r o n i k ul i  mowamvlebisas SeimCneva 

sasunTqi gzebis , T v a l i s  lor w o v a n i  g a r s i s  gaRizianeba, 

s i su ste ,  Ta vis t k i v i l i ,  Tavbru, z o g j e r  mxedvelobis msubuqi 

gaRizianeba. 

m eTa nolis d ale v i s a s  k l i n i k u r i  s u r a T i  viTardeba ramdenime 

saaTis , z o g j e r  dRe-Ramis Semdeg. miRebidan c o t a  xnis Semdeg 

d a z a r al e b ul s  eZineba Rrmad. msubuq SemTxvevaSi i ntoq sik acia  

n e r v ul i  a S l i l o b i T  Se moif argleba  _ Tavis t k i v i l i T ,  

TavbruxveviT, g ul i s r e v i T ,  RebinebiT, f e x i s  areviT , mZinarobiT, 

yurebSi xmauriT, s a e rTo  tr e moriT .  es movlenebi Seqcevadia da 

ramdenime dR eS i  g a i vl i s .  u f r o  mZime mowamvlebis d r o s



 vlindeba  mxedvelobis dazianebis niSnebi t v i n i s  simptomebTan

 Serwymuli .      z o g j e r  mxedvelobis dakargvas win     

uswrebs     s a e rTo - to q s i k ur i        movlenebi: g uli sr e v a ,        Tavis

 t k i v i l i ,  d i s p e p s i ur i  movlenebi, c v l il e b e b i  s i s x l S i  _ 

l e o k o c i t o z i .  am d r o s  saSiSi a  komis ganviTareba gonebis 

dakargviT , agreTve     k ol a p s i s  u e c ari      ganviTareba (saxis     

gafiTreba ,      c i a noz i ,  
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a r t e r i a l u r i  wnevis dacema, s i k v d i l i s  S iS i ,  C i v i l i

 mxedvelobis dakargvaze, krunCxvebi). 

m eTa noliT mowamvlis p r o f il a q t i k a S i  i s e T

 RonisZiebebTan erTad ,  rogoric a a :  s p i r t i s

 o r T q l i s       gamoyofasTan      b r Z ol a  da muSaTa

 samedicino Semowmeba,       ga n sa k uTre buli       yuradReba

 eqceva       m e T il i s        s p i r t i s        Senaxvaze, 

tr a n s port ir e b az e  da x arjv az e  mkacr k o n t r ol s ,  agreTve masTan 

konta qtSi myof pirebTan s a n itariul - s a g a n m a n aTle blo muSaobis 

Catarebas. 

e T i l i s  s p i r t i  (C2H5OH, R v i n is s p i r t i )  gamoiyeneba

 qimiur, kvebis t e q n olog i a S i ,      teqnikaSi     _

 r o g o r c  maRalxarisxi a ni  gamxsneli     

gaucximovnebi-saTvis, g alv a n ur  saamqroebSi _ g al v a n ur i  w esiT 

d a l e q i l i  l i T o n e b i s  ( v e r c xl i ,  radiumi da sxv.) s arkis e br 

z ed a p irze  tenmSTanTqmelad. 

e T i l i s  s p i r t i T  i nto q s i k ac i i s  1

 stad i az e  damaxasiaTebelia

 aRmgznebi efe qti ,  Semdeg c e n t r a l u r i  n e r v ul i  

siste mis p a r ali C i .  e T i l i s  s p i r t i s  o r T q l i s  x a n g r Zl i v i  

CasunTqva iwvevs q r o n i k ul  mowamvlas, q r o n i k ul  al k o h ol i z m s  da 

i s e T  p a T ol o g i u r  c vl il e b e b s  rogoric a a :  kuWis q r o n i k ul i  

katari ,  R v i Z l i s  c i r o z i ,  g u l i s  gafarToeba ,  

a r t e r i o s kl e r o z i ,  R v i Z l i s  daavadebebi, T v a l i s  b aduris da 

mxe v elobiTi nervis daavadebebi, p e r i f e r i u l i  nevritebi , 

f s i q i u r i  daavadebebi. 

mowamvla viTardeba ha erSi 0,1% (moc.) e T i l i s

 s p i r t i s  o r T q l i s  Semcvelobisas. 

muSa zo n i s  ha erSi C2H5OH-is zd k  1000 mg/m3. 
 

h i d r o l i z u r i  s p i r t i  (merqnis h i d r o l i z i s  g z i T  

m iR e buli da s u l f i t u r i  TuT q i s  s p i r t i ,  m iR e buli q a R ald i s  

warmoebis c e l u l o z i s  narCenebis h o d r o l i z i s  gz iT )  

warmoadgenen e T i l i s  s p i r t s  da a n alog i u r ad  moqmedeben 

organizmze . es s p i rt e b i  mcire raode nobiT Seicaven sxvadasxva 

minarevebs, maT S o r i s  m e T il i s  s p i r t s a c  (3-12,5 g /l) .  te qnikur 

h i d r o l i z u r  da s u l f i t u r  s p irt e b S i  dasaSvebia minarevebi 



(sax.st. _ 8314-57): 

ald e h id e b i  araumetes 500 mg/l 
 

r a x i s  

zeTebi 

m a T il i s  

s p i r t i  

f u r f u r o
l i  

~_~ 0,10% 

~_~ 0,1% 

~_~ 5 mg/l 

 

g o g i r d i  ~_~ 10 mg/l ( s u l f i t u r  s p i r t S i )  
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8.4.5. r T u l i  eTerebi 
 
 

gamxsnelebidan y v elaze  f a r T o  gamoyeneba hpoves ZmarmJavas 

eTerebma. r T u l  eTerebs axasiaTebT n a r k o t i k ul i  da

 gamaRizianebeli moqmedeba: d aTro b i s  mdgomareoba, s a e rTo 

si su st e ,  x v ela ,  cremldena da sxv. x a n gr Zli v ad  moqmedebisas _

 a p e t it i s  dakargva, d i s p e p s i ur i       movlenebi,

 s i s xl n a k l ulo b a ,       n e v r o z ul i  mdgomareoba,      a C q are buli      

guliscema ,       T v a l i s       lor w o v a n i       g a r s i s       gaRizianeba, 

cremldena .        x a n gr Zli v ad        muSaobisas       atmosferoSi ,

 r o m e l i c  1000-2000 mg/m3 m e T il ac e t a t i s  o r T q l s        Seicavs,       

SeimCneva:       quTuToebis kankali ,       w i T e l i  dermografizmi ,  

amasTan, ramdenadme mcirdeba k idure bi s mgrZnobiaroba. S e i Zleba 

a d g i l i  eqnes mxedvelobis daqveiTebas. savaraudoa, rom am 

SemTxvevaSi moqmedebs m e T il i s       s p i r t i ,       r o m e l i c  organizmSi      

m e T il ac e t a t i s       h i d r o l i z i s       Sedegad warmoiqmneba. 

e T i l a c e t a t i  _ narkotikia ,  aRizianebs lor w o v a n  garss .  

d a x u r u l  s i v rc e S i  (r ezervuarSi )  S e i Zleba s i k v d i l i  

gamoiwvios. 

b u T i l i s  e T e r i  _ aRizianebs Tv ale b s  da

 sasunTq gzebs; iwvevs Tavis t k i v i l s ,  

Tavbruxvevas, auaresebs azrovnebas. 

m e T il i s  e T e r i  mudmivi moqmedebisas iwvevs ar a n or m alur 

s i s x l i s  wnevas da n e v r al g i u r  simptomebs. 

p r a q t i k ul i  daskvna: h i g i e nuri  T v a l s a z r i s i T

 gamxsnelebad misaRebia ZmarmJavas r T u l i        

eTerebi. Tumca,       m e T il ac e t a t i s        gamoyenebisas       saWiroa 

s i f r T x i l e ,  sa erTod ,  eTerebi mavnea TirkmelebisaTvis .  

 
 

8.4.6. ketonebi 
 
 

am j g u f i d a n  f a r T o d  gamoiyeneba acetoni

 (di m eTilketoni ,  CH3COCH3). ac eton i         mkveTri         sunis         

ad v ilad a al e b ad i  siTxea .  ac eton i         gamoiyeneba 



galvanoteqnikaSi gasawmendad da gaucximovnebisaTvis (gamxsnelad),     

sa pon -laqis mosamzadeblad,        r o m e l i c         gamoiyeneba        

d e t a l i s         z ed a p irze  im a d g il e b i s  i z ol a c i i s a T v i s ,  sadac 

a r  unda gakeTdes dafarva . 
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f i z i o l o g i u r i  moqmedebiT ac eton i  a r i s  n ar kotik i  da 

aRmgznebi saSualeba , aRizianebs lor w o v a n  garss .  maRali 

xsnadobis Sedegad n e l n el a  ajere bs s i s x l s  da TandaTanobiT 

gamodis organizmidan. Txevadi aceto ni  iwvevs kanis dazianebas. 

mwvave mowamvla viTardeba ac eton i s  d i d i  koncentracie bis dros .  am 

d r o s  SeimCneva Tavis t k i v i l i ,  Tavbru, msubuqi Troba ,

 lor w o v a n i  garsebis gaRizianeba. organizmSi 

dagrovebisas ac eton i  iwvevs q r o n i k ul  mowamvlas, r o m e l i c  

xasiaTdeba zeda sasunTqi gzebis k at ariT ,  s i s x l n a k l u l o b i T .  

muSa zo n i s  ha erSi ac eton i s  zd k  _ 200 mg/m3. 
 

ketonebi a q r ol a d i  nivTierebebia, ixsnebias w y alSi ,

 s p i r t S i  da sxva siTxeebSi .  ketonebi a q t i u r i

 nivTierebebia . t o q s i k u r i        qmedeba       mJRavndeba 

n a r k o t i k ul  da lor w o v a n i  g arsisa  da f i l t v e b i s  

gamaRizianebel efeqtebSi . 

 
 

8.4.7. gog ird n a xSirb ad i 
 
 

gogird n a xS ir b ad i  (CS2) _ z eTi s e bri ,

 uf e ro ,  a q r ol a d i  siTxea . s u fT a  

nivTierebas sasiamovno suni aqvs, t e q ni kurs _ Z l i e r  arasasiamovno 

( q l o r o f o r m i s  msgavsi), misi o r T q l i  2 , 6 -jer mZimea haerze, 

a d v il a d  feTqdeba alT a n  an 1000C-mde g a x ur e b ul sagnebTan 

Sexebisas. Z l i e r t o q s i k u r i  nivTierebaa. 

gogird n a xS ir b ad i  gamoiyeneba: v i s koz i s

 mrewvelobaSi c e l u l o z i s  gamxsnelad, r e z i n i s        

civ ad vulka n iz ac i i s aT v i s ;        o T x q l o r i a n i        

naxSirbadis ,  c e lof a n i s ,      o p t i k u r i      minis     warmoebaSi;     

r o g o r c      f o s f o r i s ,  cximebis, zeTebis ,  s a n Tl i s  

gamxsneli ; s o f l i s  meurneobaSi _ mavneblebTan (zazunebTan, 

virTxebTan s a br Zolv elad ) .  

organizmSi Se i Zleba SeaRwios f ilt v e b i d a n  da

 d auzi a n e b eli kanidan, agreTve mow a mlul 

sakvebTan erTad .  

gog ird n a xS ir b ad iT  s i s x l i s  gajereba

 s wrafad xdeba, amitom Se i Zleba  gamoiwvios 



m o ulod n e l i  mwvave mowamvla. 

miekuTvneba n e r v ul i  sistemis damazianebel

 gamxsnelebs. kerZod, misi organizmSi moxvedrisas 

viTardeba n e iro i nto q s i k ac i i s  damaxasiaTebeli movlenebi. 

dasawyisSi SeimCneva aRgzneba, moZraobis k oord i n a c i i s  darRveva, 

Rebineba, bodva, Semdeg apaTia, mexsierebis dakargva.

 d adg e n ilia ,      rom CS2 s p e c i f i u r i

 Sxamia, r o m e l i c  bioge nuri aminebis mi mocvlis darRvevas     

iwvevs. CS 2-iT i nto q s i k a c i i s  
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d r o s  organizmSi aRmoCenilia B6 vitaminis da s p il e n Z i s  
d e f i c i t i .  garda amisa, CS2 
 

ukavSirdeba T a v i s u f a l  s u l f h i d r i l i s  (SH)

 da aminis j g u f e b i s  Semcvel 

b io stru q tur e b s  da l iTo n S e m c v el i  fermentebis f u n q c i i s  

x elmeored darRvevas iwvevs. 

CS2 d i d i  ko nc e ntr ac i i s  SemTxvevaSi moqmedebs

 r o g o r c  narkotiki ,  mcire ko n c e ntrac i i s      

SemTxvevaSi x a n gr Zli v ad  zemoqmedebisas a d g i l i  aqvs

 n e r v ul i  sistemis sxvadasxva n a w il i s  dazianebas. 

d i d i  raode nobiT grovdeba organizmSi da n el a  gamodis

 iqidan. gansakuTrebiT didxans      Cerdeba cximovan da      

n e r v ul  q so v ile bSi ,       amasTan, p e r i f e r i u l  n e r v ul  

q so v il e b S i  u f r o  metad, v idr e  Tavis da z u r g i s  tvi nSi .  

mwvave mowamvla, r o m e l i c  Se i Zleba  gamoiwvios 1000-2000 mg/m3     

ko nc e ntr ac i i s  gogird n a xS ir b ad i s  CasunTqvam, xasiaTdeba Tavis 

t k i v i l i T ,  TavbruxveviT, y e l i s  t k i v i l i T ,  WianWvelebis

 moZraobis msgavsi J r u a n t el i T ,  d aTro b i s

 msgavsi SegrZnebiT. CS2-is x a n g r Zl i v i  moqmedeba iwvevs 

s r u l  narkozs y v ela r e fl e q s i s  gaqrobiT ;       S e s a Zl e b eli a       

s i k v d i l i c       _ sasunTqi c e n t r i s       p a r al i C i s       Sedegad. 

n arkozi s  Semdeg gonze mosvlas a xla v s  mZafri f s i q i u r i  da 

moZraobiTi aRgzneba. x S i r a d  SeimCneva krunCxvebis gameoreba gonebis 

dakargviT. mZime mowamvlis Semdeg d a z a r al e b ul s  rCeba 

mgrZnobelobis ,  r efl e q s e b i s ,  f s i q i k i s  darRveva, mxedvelobis 

moSla ,  x el e b i s  tre mori ,      c e r e b ro - e p il e p to i duri      

krunCxvebi da kuW-nawlavis gaRizianeba. 

h a erSi CS2-is Z ali a n  maRali ko nc e ntr aci i s  d r o s  (10 mg/l 

da meti) mag. a v ariis SemTxvevaSi, viTardeba koma da g u l i s  

gaCerebac ki. komidan ga mosvlis Semdeg SeimCneva f s i q o m o t o r ul i

 aRgzneba, Rebineba. mowamvlis mZime for m i s  

Sedegia _ c e n t r a l u r i  n e r v ul i  sistemis o r g a n ul i  

dazianeba, i n t e l e q t u a l u r i  fu n q c i i s  darRveva. 

msubuqi q r o n i k ul i  mowamvla xasiaTdeba f s i q i u r i

 aramdgradobiT, gaRizianebiT ,         mexsierebis         

daqveiTebiT, mZime         koSmarebiT,         mxedv elobiTi 



h aluci n aci e b iT ,      Tavis t k i v i l i T ,  fexebis     krunCxvebiT,

 o fl i a n o b i T ,  s q esobriv i pot e nc i i s  dasustebiT .  

x S i r a d  SeimCneva madis dakargva, g uli sr e v a ,  mxedvelobis da 

smenis daqveiTeba, ynosvis dakargva, f a r i s e b r i  j i r k v a l i s  

gadideba, q ale bS i  m e n stru alur i  c i k l i s  darRveva, anemia. 

q r o n i k ul i  mowamvla Se i Zleba  ganviTardes 150-189 mg/m3 ko nc e ntr ac i i s  

gogird n a xS ir b ad i s  o r T q l i s  CasunTqvisas. 
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organizmSi CS2 gardaiqmneba da gamodis

 SardTan erTad a r a or g a n ul i  

s u lf a t e b i s  saxiT ,  misi d i d i  n a w il i  ki (50%) gamodis 

f ilt v e b i d a n  u c v l e l a d  o r T q l i s  saxiT .  

muSa saTavsis ha erSi CS2-is zd k  _ 10 mg/m3. 
 

p r o f il a q t i k a  _ muSebs unda C autardeT g uld a s m iT i  da

 d a w v r il e b i T i  i n stru qt a J i .  a u c il e b e l i a  CS2 -iT 

d a s v el e b ul i  t a n s a c mlis  s a s wr afod  gamocvla da s v e l i

 ta n s ac mlis      damuSaveba k argi gawovis     mqone karadaSi .

 i nto q s i k ac i i s  p r o f i l a q t i k i s  e f e q t ur i  RonisZiebaa      

mowyobilobaTa      hermetizacia , manqanaTa ka psulacia ,  mowyobilobaTa

 gadafarva     garsacmebiT, a d g il o b r i v i      da     s a e r T o -

c vl i T i  v e n t i l a c i i s  Sexameba. x ele b i s a  da kanis s a f a r i s  dacva 

_ xelTaTmanebis, wi nsafrebis ,  s p ecta ns acmlis da s p ecf e x s ac mlis  

gamoyeneba. samuSaos Semdeg Sxapis miReba. CS2-is m aRali ko nc e ntrac i i s 

zonaS i  muSaobisas a u c il e b e l i a  airwinaRebis gamoyeneba. 

a u c il e b e l i a  samuSaoze miRebis win muSebis winaswari, x o l o  

Semdgom _ p e r i o d u l i  samedicino Semowmebis Catareba. aseT samuSaoze 

a r  daiSvebian q alebi .  CS2-Tan muSaobisas     ukuCvenebas     miekuTvneba:

 n e r v ul i      sistemis ,  s i sxlZ arRv e b i s ,  R v i Z l i s         daavadebebi.        

p e r i o d u l i         samedicino        Semowmebisas        mniSvnelovania 

i nto q s i k a c i i s  sawyisi s t a d i i s  aRmoCena. 

p r a q t i k ul i  daskvna: h i g i e nuri  T v a l s a z r i s i T

 s a s u r v eli a  gamxsnelad gamoyenebul iqnas naerTebi: 

cximis r i g i s  naxSirwyalbadebi (benzinebi) a r o m a t uli  

naxSirwyalbadebisa     da gogirdova n i      naerTebi minarevebis

 gareSe;     cximis r i g i s  s p i rt e b i  ( m eTilis ,  a l i l i s .  

a m il i s  s p irte b i s a  da maTi qlorw ar mo e bule b i s  garda); acetonis ,

 ZmarmJavas r T u l i      eTerebi     m e T ila c e t a t i s      garda).

 sxva     gamxsnelebis gamoyenebis       t e q n ol o g i u r i        

a u c i l e b l o b i s        SemTxvevaSi       saWiroa       procese bis 

zedmiwevniT h ermetizacia      da meqanizacia da      o r T q l i s       

a d g il o b r i v i       gawova. dauSvebelia ucnobi r e c e p t u r i s  

gamxsnelTa narevis gamoyeneba. 

 
 

8.4.8. b e n zoli s a  da sxva c i k l u r i  naerTebis n i tro -  da 



aminowarmoebulebi 
 
 

mrewvelobaSi f a r T o d  gamoiyeneba b e n zoli s a
 da misi h o mologi s  _ 

 

t o l u o l i s      warmoebulebi,     r o ml e b i c      Seicaven     amido     

_     (NH2)     da     n i t r o      (NO2) jgufe bs .  i s i n i  gamoiyenebian 

n e dl e ul a d  saRebavebis, a safeTq e b eli nivTierebebis, 
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samkurnalo preparatebis misaRebad, agreTve qimiur, f ar m ac e v tul ,  

p arfium eriis ,  Tavdacvis da mrewvelobis sxva dargebSi . 

a R n i S n ul i  nivTierebebi cximebSi maRali xsnadobisa da 

mcire a q r olad o b i s  w y alob iT  orga nizmSi xvdebian o r T q l i s a

 da w v r i l d i s p e r s i u l i  mtvris s a x iT  sasunTqi 

gzebidan da dauzi a n e b eli kanidan (gansakuTrebiT w l i s  T b i l  

periodSi ) .  organizmSi        moxvedrisas b iotra n sfor m aci a s         

ganicdian , x o l o  gardaqmnis produqtebi  organizmidan     

gamoiyofian SardTan erTad ; n a w ilo br i v      gamoiyofa 

u c v l e l i  s a x iT  f ilt v e b id a n ,  meZuZur q ale bS i  _ rZesTan erTad .  

aminonaerTebi naklebad to q s i kuri a ,  v idr e  n itrona erTebi ,

 magram xasiaTdebian z o g i e r T i  s p e c i f i u r i  

TvisebebiT. b e n zoli s a  da misi homologebis n i t r o -  da 

aminonaerTebiT mowamvlebis kl i n i k i s  safu Z v elia :  s i s x l S i  

c vl il e b e b i ,  c e n t r a l u r i  n e r v ul i  sistemis , R v i Zl i s a  da 

g ul - s i s xl Z a r R v T a  sistemis dazianeba. z o g i e r T i  n a erTi  

s p e c i f i u r  c vl il e b e b s a c  iwvevs. magaliTad, 

t r i n i t r o t o l u o l i  _ T v a l i s  b r o l s  azianebs, or b irT v i a n i  

naxSirwyalbadebi _ saSarde buSts .  

r o g o r c  dadginda , b e n zoli s a  da misi homologebis n i t ro -

 da aminowarmoebulebi u S u a l o d  c e n t r a l u r        

n e r v ul        sistemaze       moqmedeben       _ n a c r i s f e r  nivTierebaSi 

d i f u z i u r  d e g e n e r ac i ul procesebs iwveven. 

a n il i n i  (C6H5NH2) organizmSi moxvedrisas

 n a w ilobr i v  iJangeba R v i Zl S i ,  x o l o  n a w il i  

u c v l e l i  s a x iT  gamodis f ilt v e b id a n .  

a n i l i n i T  mwvave mowamvlisas Cndeba kanisa da lorwovan e b is ,  

c x v i r i s  wveris , y u r i s  b i b iloe b i s ,  tuCebis ci a nozi ,

 r a c  ga n p irobebulia meThemoglobinis warmoqmniT. 

z o g j e r  i ntoqsik aci a  mwvaved viTardeba mcire raode nobiT 

a l k o h o l i s  (mag. kaTxa l u d i s )  an Sxapis miRebis Semdeg 

(gansakuTrebiT c x e l i  Sxapis), r o m l i s  d ro s a c  u f r o  s wrafad 

xdeba a n al i n i s  Sewova gaWuWyianebuli kanidan. 

mZime SemTxvevisaTvis damaxasiaTebelia gabrueba, gonebis 

dabneleba, z o g j e r  krunCxvebi, r e fl e q s e b i s  gaqroba. a n i l i n i T  

mowamlisas x S i r i a  R v i Z l i s  gadideba da t k i v i l i .



 S e s a Zle b eli a  T v a l i s  dazianeba baduraSi

 sisxlC a qce v e bis saxiT ,  mxedvelobis a r i s  Seviwroeba. 

a n i l i n i T  q r o n i k ul i  mowamvla, r o g o r c  wesi, viTardeba ama 

T u  im sistemis u p ir a t e s i  dazianebiT; z o g  SemTxvevaSi

 gamokveTilia anemiis, z o g j e r  ki – 

to q s i k u r i  h e p atit is an a st e n i is niSnebi. 

 
 
 

135



 

p i r v e l i  daxmareba. a n i l i n i T  mwvave mowamvlisas

 d a z a r al e b u l i  unda gamoviyvanoT da b i n Zur e buli 

zonidan , ga movucvaloT gaWuWyianebuli ta nsacmeli .  a u c il e b e l i a       

s x e ul i s  dabana T b i l i  (da      ara c x el i ! )       w yl i T ,

 Jangbadis an karbogenis         CasunTqva.         s i s x l i s          

mimoqcevis         gasaumjobeseblad, a n il i n i s  g a s a n e i tr al e blad  da 

meThemoglobinis mosaSoreblad kargi saSualebaa s i s x l i s  

gamoSveba (250-300 ml) , organ izmSi g l u k o z i s  h i p e r t o n i ul i  

xsnaris ,  20-30%-iani natriumis T i o s u l f a t i s  xs n ari s  da 

saWiroebis mixedviT q afuri s ,  kofe i n i s  da g ul - s i s xl Z a r R v T a  

sxva saSualebebis Seyvana. 

n i t r o b e n z ol i  (C6H5NO2) t o q s i k u r i  qmedebiT

 a n al i n i s  msgavsia, magram s i s x l S i  da 

R v i Z l S i  u f r o  gamokveTil c vl il e b e b s  iwvevs. 

t r i n i t r o t o l u o l i  myari k r i s t a l u r i  an

 fx v n ilis m a g v ari  nivTierebaa. gamoiyeneba afeTqebis        

samuSaoebisaTvis, s a b r Z olo  masalebis        warmoebaSi. 

organizmSi xvdeba sunTqvis organoebidan , kanidan, kuW-nawlavis 

tr a q t id a n  (cxv ir -xaxaSi d a l e q i l i  mtvris gadaylapvis 

Sedegad). t r i n i t r o t o l u o l i T  mwvave da q r o n i k ul i  

mowamvlisas n e r v ul i  sistemis dazianebis simptomebTan e rTad  

x S i r a d  SeimCneva dis p e p si is  da      to q s i k u r i  h e p atit i s      

movlenebi. S e s a Zle b eli a  kuWis s e kr ec i i s  daTrgunva , R v i Z l i s  

mZime dazianeba – misi mwvave y v i T e l i  a t rof i a .  h e molizi s a  da 

meThemoglobinis arsebobis Sedegad lor w o v a n i  garsebi da kani 

m ol u r jo - n a c r i s f e r  S e f e r ilo b a s  iZenen. 

q r o n i k ul i  mowamlisas t r i n i t r o t o l u o l i

 grovdeba T v a l i s  b r o l S i  da iwvevs

 T v a l i s      damaxasiaTebel daz i a n e b a s - prof e s iul

 kataraqtas.     misi p i r v e l i  niSnebi S e i Zleba Sein iSnos 

muSaobis dawyebidan 1-2 w l i s  Semdeg. mxedvelobis gauaresebis 

p roc e s i  Se i Zleba progr e s ird e bod e s  t r i n i t r o t o l u o l T a n  

muSaobis Sewyvetis Semdegac. 

d i n i t r o q l o r b e n z o l i  _ d a b al i  a q rol a do b i s  gamo

 sawarmoo pirobebSi TiTqmis a r  iwvevs mwvave mowamvlas, 

magram Z l i e r  azianebs c e n t r a l u r  n e r v ul  sistemas ( Z l i e r i



 krunCxvebi,     mogudva).     d i n i t r o q l o r b e n z o l i

 kl a s i k u r  qimiur alerg e n s       warmoadgens, iwvevs      

dermatits ,  kanis damaxasiaTebeli g a w iTle b iT ,  Z l i e r i      

q a v il i T ,      w yl i a n i      b u S t ul e b i T  ( ro mle b ic      Semdeg     

skdebian).     adamianebis umravlesoba Z ali a n        mgrZnobiarea

 d i n i t r o q l o r b e n z o l i s        mimarT,       2-3       j e r  

g a d a t a n il i  avadmyofobis Semdeg d e s e n s i b il iz ac i a s  ganicdian 

da SemdgomSi mis moqmedebaze      aRar      reagireben.      

p r o f i l a q t i k i s  mizniT samuSaoze      miRebis win 
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adamianebs sinjaven d i n i t r o q l o r b e n z o l i s  mimarT 

mgrZnobiarobaze, (kanqveS misi 15%-iani s p i r t x s n a r i s  SeyvaniT). 

a n il i n i s  da n a f t al i n i s  z o g i e r T i  warmoebuli 

k a nc erog e nuli Tvisebebis mqonea, iwveven saSarde b u St i s  kibos, 

r o m e l i c  viTardeba muSaobis dawyebidan 11 w l i s  Semdeg, Tumca 

a r i s  u f r o  adre daavadebis SemTxvevebic. muSebi p e r i o d u l i  

samedicino Semowmebis d r o s  a u c i l e b l a d  gadian c i s t o s k o p i u r  

Semowmebas. 

 
 

8.5. s o f l i s  meurneobaSi gamoyenebuli s p e c i al u r i  
Sxamqimikatebi 

 
 

s o f l i s  meurnoebaSi m a r c vl e ul i s ,  mcenareebis,

 Z irnayofebis mavnebelTa gasanadgureblad, agreTve       

sar e v ela  balaxebTan s a b r Z ol v el a d  gamoiyeneba Sxamqimikatebi.      

ga n sa kuTre buli mniSvneloba aqvs      Sxamqimikatebis      sam j g u f s ,  

r o ml e b i c  s p e c i f i u r i  moqmedebiT xasiaTdebian. es jgufebi a :  

q l o r o r g a n u l i  da f o s f o r o r g a n u l i  i n s e qt ic id eb i  da 

v e r c xl i s w y a lo r g a n u l i  fung icid e b i .  s o f l i s  meurneobaSi      

gansakuTrebulad      Sxamiani      nivTierebebis      gamoyeneba      

dauSvebelia . h a erSi da sakveb produ qte bS i gamoyenebul 

Sxamqimikatebze d ad g e n il i a  z R v r u l i  dasaSveba koncentraciebi .  

 
 

8.5.1. q l o r o r g a n u l i  i n s e qtofu ng icid e b i  
 
 

am j g u f i s  y v ela n a erTi  Sxamiania

 T b i l s i s x l i a n i  cxov ele b i s a  da 

adamianebisaTvis. 

y v ela q l o r o r g a n u l i  n a erTi w y alS i  uxsnadia, kargad 

ixsneba cximebSi da o r g a n ul  gamxsnelebSi. orga nizmSi Se i Zleba 

moxvdnen sasunTqi organoebidan, kuW-nawlavis tr a q t id a n  da

 kanidan. axasiaTebT ku mulac i i s  Tviseba. u n ari

 aqvT SeaRwion y v ela q s o v i l S i  da u jr e d S i ,

 gamoiyofian kuW-nawlavis     tra qtid a n ,  Tirkm elidan ,

 S e i Zleba      aseve gamoiyos sarZeve     j i r k vl e b i d a n  da mavne

 gavlena i qo n ios STamomavlobaze. 



q l o r o r g a n u l i  naerTebi n e r v ul  sistemaze da 

p are n q i m atozul organoebze moqmedi Sxamebia. am

 naerTebiT mowamvlisas k l i n i k u r i

 simptomatika Z ali a n  mravalgvaria : blok ir e b a s  ukeTeben 

sunTqvis fermentebs, arRveven nivTierebaTa c vl a s .  
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d i q l o r f e n i l t r i q l o r e T a n i  ДДТ _ T e T r i  k r i s t a l u r i  
nivTierebaa. t e q n i kuri  

 

ДДТ m o y v i T alo - v e r c xl i s f e r i  mkvrivi cximovani koStebia ,

 s p e c i f i u r i  x i l i s  suniT .  gamoiyeneba d u s t i s  

w yl i a n i  suspe nziis ,  m i n e ralur -zeTi a n i  e m uls i i s  da 

m i n e r alur zeTebSi xsnarebis saxiT .  

S e i Zleba  moxvdes organ izmSi kuW-nawlavis tra qtida n ,  

WuWyiani x elebida n  saWmelTan erTad , dauzi a n e b eli kanidan da 

sasunTqi gzebidan. organizmidan ki gamodis nawlavebidan.

 mcire raode nobiT Tirkmelebidan , sanerwyve

 da sarZeve j i r k vl e b i d a n  nerwyvTan da rZesTan 

erTad .  

ДДТ-iT mwvave mowamvlisas SeimCneva g uli sr e v a ,  Rebineba, Tavbru,

 Z l i e r i  Tavis t k i v i l i ,  te m p eraturis aweva 38-400C-mde, s a e rTo 

si sust e ,  s i s u st e  kidurebSi ,  mZime SemTxvevaSi      –      tre mori ,       

krunCxvebi,      komatozuri  mgdomareoba,      R v i Z l i s  gadideba da       

t k i v i l i ,  l e i k o c i t o z i ,  SeimCneva d e g e n e r a c i uli  c v l il e b e b i  

Tirk mlebS i ,          ele nTaSi ,          Tirk m elzeda          

j i r k v a l S i ,          c v l il e b e b i          l i m f u r  f ol i k u l e b S i .  

S e s a Zle b eli a  f i l t v e b i s  SeSupeba, bronqopnevmonia. 

q r o n i k ul i  mowamvlisas SeimCneva – a p e t i t i s  dakargva,

 u Z iloba ,  s w r a f i  d aRl a ,  k idure bS i  krun C xv iTi      

t k i v il e b i ,       k idure b is  tre mori ,  Tavbru,      Tavis t k i v i l i ,       

e mociuri     gauwonasworobloba .     x S i r a d  SeimCneva h e p atiti ,

 g a s t r i t i ,  c v l il e b e b i  g ul - s i s xl Z a r R v T a  sistemaSi

 da sunTqvis     organoebSi ,     d er m at it i  q a v il i T a      da     

w v r i l i  gamonayariT da     egzemebiT.     ДДТ     a l e r g i u l i      

moqmedebis nivTierebaa . 

muSa zo n i s  ha erSi ДДТ-s zd k  _ 0,1 mg/m3 
 

h e q sa qlorani anu h e q s a qlorci klo h e q s a n i  C6H6CL6. misi

 rva izomeridan i n s e q t i c i d ur i  Tvisebebi       

gaaCnia m x olod  γ -izomers. i g i        

Zl i e r a q r ol a d i a .  m o y v iT alo - n a cr i sf e r i      an     R i a n a cr i s f e r i

 f x v n il i a ,  ob i s      arasasiamovno suniT .  

w y alS i  uxsnadia, x o l o  cximebSi da o r g a n ul  gamxsnelebSi – 



kargad xsnadi. 

h e qsa qloranisgan amzadeben dustebs ,  xsnarebs, suspenziebs, 

pastebs da sxva preparatebs. d u s t i s  s a x iT  (12-25%) gamoiyeneba 

niadagSi dabud e bul mavneblebTan (gansakuTrebiT k ol o r a d o s  

xoWosTan – k a r t o f i l i s  mavneblebTan) s a br Z ol v elad .  

sasunTqi gzebidan, kuW-nawlavis tra qtida n ,  kanidan 

organizmSi moxvedrisas S e s a Zle b eli a  mwvave da q r o n i k ul i  

mowamvlebi. 

mwvave mowamvlis siptomebia: Tavis t k i v i l i ,  Tavbru,
 s a e rTo si suste ,  

 

g uli sr e v a ,  Rebineba, mkerdSi t k i v i l i ,  x v ela ,  c x v ir id a n  

s i s xld e n a ,  sa xis hiperemia, 138



 

mZime SemTxvevebSi – tr e mori ,  krunCxvebi, a r t e r i a l u r i  wnevis 

dacema, sunTqvis Seneleba, grZnobis dakargva. z o g j e r  mowamvla 

c i e b - c x ele b i s  t i p i T  viTardeba. 

q r o n i k ul i  mowamvla xasiaTdeba s a e rTo

 s i s u s t i T ,  TavbruxveviT, Tavis 

t k i v i l i T ,  madis dakargviT, lor w o v a n i  garsebis gaRizianebiT . 

kanis dazianeba gamoixateba d er m at it iT ,  SeSupebiT, q a v il iT ,  

b u Stule b i a n i  gamonayariT, z o g j e r  viTardeba egzema. 

muSa zo n i s  ha erSi C6H6CL6-is zd k  _ 0,1 mg/m3 
 

l i n d o n i  (γ _ izomeri– h e q s a qlorcikloh e q s a n i )  – T e T r i

 k r i s t a l u r i  f x v n i l i ,  xsnadi o r g a n ul  gamxsnelebSi; 

organizmSi Se i Zleba  moxvdes sasunTqi organoebidan , kuW_nawlavis 

tr a q t id a n  da kanidan. γ _izomeri ise  Seiwoveba kanidan, rom a r

 azianebs     mas.     mwvave da q r o n i k ul i  mowamvlis     

s u r a T i  h e q s a qlora niT mowamvlis s u r a T i s  msgavsia, Tumca 

i ntoqsi k acia  viTardeba u f r o  s wrafad da u f r o  mcire 

konce ntracii sa  da d o z i s  SemTxvevaSi. 

muSa zo n i s  ha erSi l i n d o n i s  zd k  – 0,05 mg/m3 
 
 

8.5.2. f o s f o r o r g a n u l i  i n s e qticide b i 
 
 

am j g u f i s  Sxamebi (gansakuTrebiT T i o f o s i )  maRali 

i n s e q t i c i d ur i  qmedebiT xasiaTdebian, orga nizmSi S e i Zleba

 moxvdnen sasunTqi gzebidan, kuW-nawlavis tr a q t id a n  an 

kanidan (kanis dauzianeblad) .  am j g u f i s  y v ela Sxami xasiaTdeba 

to q s i k u r i  qmedebis v i w r i       zo n iT ,  maTTvis      

damaxasiaTebelia f u n q c i o n al u r i  kumulacia . 

f o s f o r o r g a n u l i  naerTebi (to q s i kurobi s

 kleb adobi s  mixedviT): m erka ptofosi

 (teqnikuri) ,         T i o f o s i ,         a qta m eTili ,         M-82,

 metafosi ,        M -81, m e T il s i s t o q s i  da k a r bofosi  

kargad ixsnebian cximSi da li p o i d e b S i .  mowamvlis k l i n i k u r i  

s u r a T i  Z ali a n  msgavsia, gansxvavebaa m x olod  i n to q s i k a c i i s  

dawyebasa da ganviTarebaSi. 

T i o f o s i  (НИУИФ-100), a q r ol ad i ,  arasasiamovno sunis mqone 



uf ero ,  z eT i s e br i  siTxea , ixsneba o r g a n ul

 gamsxsnelebSi; t e q n i kuri  amofosi – z eT i s e br i  muqi 

y a v i sf er i  siTxea , mkveTri, arasasiamovno suniT ,  mrewveloba uSvebs 

1%-iani d u s t i s  da 30%-iani ko nc e ntr at i s  saxiT .  T i o f o s i s  

preparatebi gamoiyenebian mcenareTa Sesawamlad da SesaSxureblad .  
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T i o f o s i T  mwvave mowamvlis k l i n i k u r i  s u r a T i

 xasiaTdeba Semdegi simptomebiT: g uli sr e v a ,  Rebineba, 

t k i v i l i  m u cl i s  areSi ,  Tavis t k i v i l i ,  Tavbru, s a e rTo 

si sust e ,  aforia q e b i s grZnoba, madis dakargva, Semdeg viTardeba 

diarea , sunTqvis gaZneleba, s x e u l i s  kunTebis f i b r i l a c i u r i  

tokva, mZime SemTxvevebSi _ tre mori ,  metyvelebis      darRveva,

 T v a l i s  gugebis Seviwroeba, g a Z l i e r e b ul i  

ofld e n a ,  krunCxvebi, c i a nozi ,  s i s x l i s  wnevis mkveTri dacema, 

z o g j e r  f i l t v e b i s  SeSepebac. sasunTqi c e n t r i s  p a r al i C i  

s i k v d i l s  iwvevs. 

mowamvlis siptomebis ga qrobis Semdeg ramdenime d R i s  an k v i r i s  

ganmavlobaSi rCeba narCeni movlenebi: Tav is t k i v i l i ,  si su st e ,  

u Z ilob a ,  d a Rl il o b a .  

x a n g r Zl i v i  d r o i s  ganmavlobaSi mcire

 doz e b iT  orga nizmSi T i o f i s i s  

SeRwevisas viTardeba q r o n i k ul i  mowamvla. 

muSa zo n i s  ha erSi T i o f o s i s  zd k  – 0,05 mg/m3 
 

merkaptofosi o r i  izomerisagan Sedgeba – (T ion i  da T i o l i )  

T i o l i s  izomeri  u f r o  toqs i kuria .  t e q n i kuri merkaptosi 

Seicavs 25-30% T i o l i s  da 70-75% T i o n i s  izomerebs.

 m erka ptofosi  gamoiyeneba mcenareTa

 SesaSxureblad ,  Sigamcenareul ins e qticidad .  

m erka ptofosis qmedebisas SeimCneva Tavis t k i v i l i ,  Tavbru,

 s a f e T ql e b S i  moWeris SegrZneba,     mexsierebis     

daqveiTeba, Z i l i s  darRveva, a p e t i t i s  dakargva. s a s i k v d ilo ,

 mZime      mowamvlis      SemTxvevaSi      a d g i l i  aqvs      t v i n S i       

w e r t ilo v a n  sisxlCaqcevebs , n e r v ul i  ujr e d e b i s  d a Sla s .  

m erka ptofosis maRali a q t iuro b i s  gamo a u c il e b e l i a  muSaobisas 

u s a frTxo e b i s  wesebis mkacrad dacva.       muSa zo n i s  ha erSi 

merka ptofosis zd k  - 0,02 mg/m3 

metafosi ( d i m e T il _ 4 _ n i t rof e n ilT i of o sf a t i ) ,  t e q n i kuri

 pre p arati _ y v i T e l i  an muqi-yavisferi

 arasasiamovno sunis z eT i s e b r i  siTxea , o r g a n ul  

gamxsnelebSi kargad xsnadi, mcire a q r olad i .  mrewveloba uSvebs 

2,5%-iani d u st i s a  da ko nc e ntr atis  saxiT .  organizmSi Se i Zleba 

moxvdes sasunTqi gzebidan, saWmlis momnelebeli        organoebidan,        



kanidan. metafosi        sawamlavia        T b i l s i s x l i a n i  

cxov eleb i s a       da      adamianebisaTvis. gaaCnia      k u m ul ac i ur i

 Tvisebebi      da iwvevs q r o n i k ul  mowamvlas. mowamvlis 

k l i n i k u r i  s u r a T i  da moqmedebis meqanizmi sxva 

f o s f o r o r g a n u l i  i n s e qt icid e b i s  mowamvlis s u r a T i s  da 

meqanizmis a n alog iur i a .  

muSa zo n i s  ha erSi metafosis zd k  _ 0,1 mg/m3 
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k ar bofos i  (melatoni) – arasasiamovno sunis mqone z eT i s e br i  

u f e r o  siTxea , a q r ol ad i ,  w y al S i  uxsnadi, kargad ixsneba 

o r g a n ul  gamxsnelebSi. 

mcenareTa S e s aS xur e blad mrewveloba uSvebs 35%_ian 

koncentrants ,  r o m el i c  arasasiamovno sunis R i a - y v i T eli  an muqi-

yavisferi s q e l i  siTxea .  

k a r bofos i  organizmSi S ed is  sasunTqi organoebidan , 

saWmlis momnelebeli organoebidan, da kanidan. gaaCnia k u mulaci is  

Tviseba. gamaRizianebeli moqmedebis Sedegad k a r bofos i  iwvevs

 mkveTrad ga moxatul koniun qtivits .  k a r bofo s iT  

mowamvlis     meqanizmi da k l i n i k u r i  s u r a T i  sxva     

f o s f o r o r g a n u l i  naerTebis a n alog iur i a ,  magram       naklebi

 to q s i k uro b i s  gamo mowamvla       midis n ela ,  

mniSnelovani dagvianebiT da naklebad gamokveTilad. 

muSa zo n i s  ha erSi k a r bofos i s  zdk_0,5 mg/m3 
 

f o s f o r o r g a n u l i  naerTebi (ФОС )  gamoiyeneba 

f ar m a kologi aS i ,  n e vrop aTo -logiaS i ,  o f T al m olo g i a S i ,  

q i rurg i a S i .  qimiur mrewvelobaSi , kerZod o r g a n ul  s i nT e zS i  _

 sawyis da S u al e d u r  produqtebad . f o s f o r o r g a n u l  naerTebs 

dauzi a n e b eli      kanidan      da      lor w o v a n i       garsebidan      

organizmSi SeRwevis un ari gaaCniaT. mowamvlis wyaro Se i Zleba 

gaxdes ma w a mluli sakvebi da w y ali ,  agreTve haeri, r o m e l i c

 f o s f o r o r g a n u l  naerTebis o r T q l s a  da a e ro zol e b s      

Seicavs. mowamvlis     s u r a T i      naklebadaa damokidebuli

 organ izmSi     SeRwevis     gzebze da Z i r iT ad ad      daiyvaneba     

c e n t r a l u r i      n e r v ul i      sistemis ,      kunTebis,     sasunTqi ,     

g ul - s i s xl Z a r R v T a       sistemis ,      kuW-nawlavis      tr a q t i s a  da      

mxedvelobis organoebis fun qci e b i s dazianebaze. 

f o s f o r o r g a n u l i  naerTebiT gamowveuli i nto q s i k ac i i s  

SemTxvevaSi e f e q t u r i  a n t idot i a  a tro p i n i  da atropinismagvari

 nivTierebebi _ a m i z il i ,  amedini, a profeni .  dadginda , rom 

a tro p i n i s  t i p i s  a nt idot e b i s  gamoyeneba S e i Zleba  ara marto

 samkurnalod,      aramed p r o f i l a q t i k i s  mizniTac:      

a tro p i n i s  s u l f a t i s  0.1%_iani      w y alxs n ar i s       1 ml       

(1 mg) kunTebSi an kanqveS winaswari      Seyvana gamoricxavs an 

mkveTrad asustebs f o s f o r o r g a n u l i  naerTebiT mowamvlas. amJamad 



rekomendebulia atripinismagvari nivTierebebis kombinireba 

p ol i v i n olT a n .  
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8.5.3. v e r c xl i s w y a l o r g a n ul i  fu n g ic id e b i  
 
 

v e r c xl i s w y a l o r g a n ul i  fu n g i c id e b i  s o f l i s  meurnobaSi

 gamoiyenebian T e s l e u l i s  Sesawamlad maTi      

gausnebovnebis mizniT.      mrewveloba      uSvebs o r  preparats : НИУИФ 

-1 da НИУИФ -2 (granozani) . garda amisa, gamoiyeneba: merkurani, 

hermezani, cerezani ,  u s pula n i ,  q l o r f e n o l v e r c x l i s w y a l i ,  

f u r a z i o l i .  es naerTebi a qrolade b i a      da Z l i e r      

toqsikurebia .  organizmSi xvdebian i n h a l a c i u r i  gz iT ,  agreTve 

p e r o r al u r a d  da kanis safaridan .  organizmidan gamodis 

Tirkmlebidan ,  kuW-nawlavis     tra qtida n .      grovdebian Sinagan     

organoebSi da     n e r v ul  sistemaSi. organizmze     zemoqmedebis     

meqanizmSi     ars e b iT     r o l s      TamaSobs am     naerTTa     mier 

s u l f h i d r i l i s      Se mcveli     fermentebis daTrgunv is     unari .     

am     naerTebiT     mwvave mowamvlas Tan a xla v s  g a s tro e n t e r i t i ,  

g u l i s  muSaobis gauareseba, T ir k mle b i s  f u n q c i i s         darRveva,

 e n c e f alo p ol i n e v r i t i s         sawyisi        movlenebi.        

q r o n i k ul i  i ntoqsi k acia       viTardeba      n el a       da      

xasiaTdeba      n e r v ul i  sistemis      da      Sinagani organoebis     

dazianebiT.     mZime     i nto q s i k ac i i s  d r o s      ziandeba     Sinagani     

organoebi ( h e patiti ,  m iokarditi ,  nevropatia) . 

granozani _ Z l i e r i ,  arasasiamovno sunis mqone T e T r i  an 

y v i T e l i  f e r i s  f x v n il i a ,  kargad     ixsneba w y alS i

 da o r g a n ul  gamxsnelebSi.

 v e r c xl i s w y al - o r g a n ul i  naerTebi orga nizmSi xvdebian 

sasunTqi gzebidan mtvrisa da o r T q l i s  saxiT ,  kuW-nawlavis 

tr a q t id a n  da kanidan. 

v e r c xl i s w y a lo r g a n ul i  preparatebi Zl i e r a q r ol ad e b i a  

da d id i a  o r T q l i T  mowamvlis saSiSroeba . ori v e

 pre parats aqvs k u mulaci i s  Tviseba da iwvevs 

q r o n i k ul  mowamvlas      1      l       ha erSi

 m iligra mi s  meaTasedi      da meaTiaTasedi 

ko nc e ntr ac i i s  d r o s a c  ki. 

v e r c xl i s w y a l o r g a n ul i  fu n g ic id e b i  u f r o

 toq s i kuri a ,  v idr e  v e r c xl i s -



w y a l i  da sulema (HgCl2). 

mwvave mowamvla xasiaTdeba Ta vis t k i v i l i T ,  

h i p e r s alv ac i iT ,  g ul i s r e v i T ,  RebinebiT, g ul i s w a s v l i T ,

 zeda k idure bi s  ka nkaliT.  mZime mowamvlebis d r o s  

S e s a Zl e b eli a  k idure bi s p a r ali C i ,  smenis da mxedvelobis 

daqveiTeba. x S i r a d  am movlenebs      a xla v s  g i n g i v i t i  da

 sto m atit i ,  lor w o v a n i       f a R a r aT i  ( xS ir ad 

s i sxlov a n ic ) .  
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q r o n i k ul i  mowamvla viTardeba n el a  da

 dasawyiSsi xasiaTdeba sustadga mok v eTili 

simptomebiT: d a R l i l o b i T ,  d r o d a d r o  Tavis t k i v i l i T .  Semdeg 

viTardeba u Z ilob a ,  k idure bi s  kankali ,      moZraobis      

k oord i n a c i i s       darRveva, p a r ali C i .  

muSa saTavsis ha erSi granozanis zd k  _ 0,0005 mg/m3 (Hg _ze 
g a d a T vl il i ) .  

 
 

8.6. l i To n e b i  
 
 

sawarmoo Sxamebs S o r i s  mniSvnelovania liTo n e b i .  b o l o

 xanebamde u p iratesad mZime l i T o n e b i  (tyvia, 

v e r c xl i s w y al i ,  TuTia ,  manganumi, qromi, n i k el i ,  kadmiumi da sxv.) 

gamoiyeneboda. amJamad te qnikis mZlavr ganviTarebasTan erTad 

mrewvelobaSi     dainerga     i S v i a T i      l i T o n e b i  da     

Senadnobebi:     msubuqi     l i T o n e b i  ( b er ilium i ,  l i T i u m i  da      

sxv.);      Z n eladdnobadi      l i T o n e b i       (vanadiumi,      t it a n i ,  

cirkoniumi ,  molibdeni ,  v olf r a m i  da sxv.; g a b n euli l i T o n e b i  

(Taliumi ,  s el e n i ,  t e l u r i  da sxv.); iSviaTmiwaTa l i T o n e b i  

(ceriumi , l a nT a n i  da sxv.) es l i T o n e b i  gamoiyenebian     

l e g i r e b u l i      f ol ad e b i s ,  agreTve     s a l i ,  z e s al i ,

 mxurvalmedegi, mJavamedegi       da       sxva       

maRalxarisxovani       s p e c i a l u r i       Senadnobebis       misaRebad; 

z o g i e r T i        maTgani gamoiyeneba       r e a q t i u l        teqnikaSi ,

 radiote q nikaSi ,  qimiur mrewvelobaSi 

( k a t aliz atorad ) .  

i S v i a T i  l i T o n e b i  organizmze y v elaze

 x S i r a d  d e z i n t e gr a c i i s  an kondensaciis 

a e r o z o l i s  s a x iT  moqmedeben, magram Se i Zleba Segvxvdnen Txevad an 

o r T q l i s e b r  mdgomareobaSic ( l i T o n o r g a n u l i  naerTebi, 

q l o r i r e b u l i  l i T o n e b i  da sxv.). 

mZime l iTo n e b i ,  r o g o r c  wesi, s a erTo

 p r o to pl a z m u r  sawamlavebs warmoadgenen, amave d r o s  

moqmedeben SerCeviT. iS v i aT l iTo n e b s  gaaCniaT to q s i k u r i  an 

f i b r o g e n ul i  Tvisebebi, an ori v e  erTad .  

orga nizmSi moxvedrisas mZime l i T o n e b i s



 damaxasiaTebeli Tvisebaa ujredebsa  da 

q so v ile b s  S o r i s  araTanabari ganawilebisa da organizmSi 

depos warmoqmnis unari . 

z o g i e r T i  l i T o n i  Sardsadeni gzi s ,  sakvebis

 momnelebuli t r a q t i s  lor w o v a n i  g a r s i s  da

 sxvadasxva j i r k v l i s      g a v l i T  organizmidan

 gamoyofisas maTSi p a T ol o g i u r        c vl il e b e b s        

iwvevs.       to q s i k u r i        l i T o n e b i        orga nizmSi 
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b iotra n sform aci a s  ganicdian.  p i r v e l  r i g S i ,  i c vl e b a  l i T o n i s  

valentoba .  amasTan, d a b al i  v al e nto b i s  mdgomareobaSi g a d a s vl iT  

l i T o n e b i s  to qs i kuroba  mcirdeba. mag. e q vsvalentiani qromis 

ionebi organizmSi naklebad to q s i k ur  samvalentian form aS i

 gadadis ,x o l o  organizmidan samvalentiani qromis

 gamoyvana sakmaod s wr af ad     SeiZleba .      z o g i e r T i  l i T o n i      

(Hg, Cd, Cu, Ni), a q t iurad ukavSirdeba biokompleqsebs, p i r v e l  

r i g S i  – fermentebis f u n q c i o n al u r  dajgufebebs (-SH, -NH2, -COOH      

da sxv.)       r a c        imTaviTve gansazRvravs maTi

 b i o l o g i u r i        qmedebis SerCeviTobas. 

 
 

8.6.1. tyvia 
 
 

tyvia (Pb) mZime l i T o n i a ,  dneba 3270C-ze, duRs  15250C-ze, magram 

aorT qle b a s  iwyebs 400-500 0C. s aSiSi a  t y v i i s  naerTebic: t y v i i s  

murdasangi (PBO), t y v i i s  (1) o q s i d i  (Pb2O) t y v i i s

 d i o q s i d i  (PbO2), t y v i i s  a z i d i  (Pb(N3)4). t y v i i T

 mowamvla SeimCneva: t y v i i s  madnis mopovebisas; t y v i i s  da misi 

naerTebis gamodnobisas; t y v i i s  TeTras ,  t y v i i s  s u r i n j i s ,  

kronisa da sxva saRebavebis warmoebaSi, mokalvisa da m i r C il v i s

 dro s ;  t y v i i s  abazanaSi l i T o n i s       nakeTobaTa

 wrTobisas ;       q i miuri a p ar aturi s  t y v i i T  amogebisas; 

akumulatorebis ,  k a belis ,  sakisrebis damzadebisas; 

p o l i g r a f i a S i      tyvi aSemcveli Senadnobebis gamoyenebisas;     

f a ifur_ q a S a n ur i s  da sameTuneo warmoebaSi t y v i i s  minanqris 

gamoyenebisas; t y v i i s  minis dawaxnagebisas da g a pr i aleb i s a s  da sxv. 

sawarmoo pirobebSi tyvia organizmSi sasunTqi tr a q t id a n  

xvdeba, naklebad mniSvnelovania kuW-nawlavis t r a q t i  da kanis

 s a f ar i .  tyvia y v elaze d i d i  raode nobiT grovdeba

 R v i Zl S i ,  Tirk mle bSi ,  kuWqveSa j i r k v a l S i  da

 ZvlebSi .  gamoiyofa organizmidan Z i r iT ad ad 

nawlavebidan da Tirkmlebidan ,  magram misi aRmoCena S e i Zleba  

nerwyvSi, r Z e S i  da sxva e qstraqtebSic .  

t o q s i k u r i  moqmedebis mixedviT tyvia p o l i t r o p u l

 Sxamebs miekuTvneba: azianebs c e n t r a l u r  da      



p e r i f e r i u l  n e r v ul  sistemebs,      g ul - s i s xl Z a r R v T a  sistemas, 

s i s x l i s  sistemas, Sinagan organoebs (kuW-nawlavis tr a q t s ,  

R v i Zls ) .  

tyviam S e i Zleba gamoiwvios n el a  ganviTarebadi q r o n i k u l i  

mowamvla, r o m l i s  a d r e u l i  stadi e b i  TiTqmis simptomebis gareSe 

midis. ganasxvaveben i n to q s i k a c i i s  ramdenime formas , ro m els ac  

a xla v s  e.w. k a r d i n al u r i  simptomebi. 
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t y v i i s  q r o n i k ul i  mowamvlisas ziandeba g ul -

s i s xl Z a r R v T a  sistema (ZarRvebSi     a T e r o s k l e r o z u l i

 procesebi ,      wnevis     gazrda) ,  irRveva

 e n d o k r i n ul i  mimocvla: B, C, PP h i povitaminozi t y v i i s  

warmoebaSi mowamvlis mZime formebis d r o s  muSa q ale bS i  

S e s a Zle b eli a  nayofze to q s i k u r i  moqmedeba, l a q t a c i i s  

p e r iod i s  Semcireba, mxedvelobis orga nos dazianeba, T v a l i s  

Z i r i s  c v l il e b a ,  mxedvelobis dro e b i T  dakargva. 

tyvia organizmSi grovdeba uxsnadi t y v i i s  samfuZiani 

f o s f a t i s  saxiT .  mis deponirebaze gavlenas axdens

 orga nizmSi mJava-tutovani mdgomareoba, kvebis r ac io n i .  

depodan k vlav s i s x l S i  t y v i i s  gad asvlas (r ac a r T ul e b s  

intoqsikacias )  x e l s  uwyobs     al k o h ol i z m i ,  infe qcia ,

 travma. organizmidan t y v i i s  gamoyvanis dasa C qarebeli 

e f e q t u r i  preparatia _       kompleqsoni , r o m e l i c  e n e r g i ulad  

S ed is  qimiur        re a qciaSi l i T o n T a n         da        warmoqmnis

 mdgrad,        naklebadtoqsi kur ,  ad v iladxs n ad  naerTebs. 

t y v i i T  mowamvlis p r o f i l a q t i k i s  Z i r i T a d i  RonisZiebaa misi 

S e c vl a  naklebad to q s i k u r i  nivTierebiT .  am T v a l s a z r i s i T

 mkveTradaa S e z R u d ul i  t y v i i s  saRebavebis miReba 

da gamoyeneba, a k r Z a l ul i a  t y v i i s  minanqris xmareba. iq, sadac 

S e u Zl e b eli a         t e q n ologi id a n         t y v i i s  amoReba,

 mowamvlaTa p r o f il a k t i k a S i  mniSnelovan     r o l s

 TamaSobs     samuSaoTa     meqanizacia, t y v i i s      o r T q l i s      

wyaroTa gadaxurva; e f e q t u r i  v e n t ilac i a ;  p i r a d i  higie nis dacva, 

p i r i s  R r u s  sanacia, kanis s a f a r i s       dacva, s p ecta ns acmlis  da      

r e s p i r a t o r i s       gamoyeneba.      mniSvnelovani p r o f i l a q t i k u r i  

RonisZiebaa p e r i o d u l i  vitaminizacia – muSebisaTvis e r T i  T v i s  

ganmavlobaSi B vitaminis micema. organizmidan t y v i i s  gamoyvanis 

g a s a Zl i e r e blad  w el i w a d S i  o r j e r        mainc       o r g a n u l i        

nivTierebebis       –       peptinebis gamoyeneba (peptinebiT mdidaria 

x i l i  da kenkra); muSebisaTvis d ad g e n ili a  r a c i o n i s  s a x iT 

ga n sa kuTre buli s a m k u r n alo_ p rof il a q t i k u r i  kveba. 

t y v i i s  mowamvlis p r o f il a q t i k i s a  da mkurnalobis

 saqmeSi gadamwyveti mniSvneloba aqvs winaswar da 

p e r i o d u l  samedicino Semowmebas, ro m els ac  atarebs Terapevtisa da 



n e vropaTologisaga n Semdgari komisia. a u c il e b e l i a  s i s x l i s a  

da S a rd i s  l a b o r a t o r i u l i  gamokvleva. 

tyviasTan muSaobis ukuCvenebas miekuTneba s i s x l i s ,  n e r v ul i  

da g ul - s i s xl - Z a rR v T a  siste mis daavadebebi. 

 
 
 

145



 
 

t e tr a e T ilt y v i a ,  anu ТЭС-(С2Н5)4     Pb 
l i T o n o r g a n u l i  naerTia. i g i  u f e r o  

 

z eT i s e br i  a q r ol a d i  siTxea , x i l i s  suniT .  duRs 2000C, kargad 
ixsneba o r g a n u l  
 

gamxsnelebSi, cximebSi, l i p o i d e b S i .  misi wvisas warmoiqmneba 

t y v i i s  oqsidi .  Т Э С  S edis  e T i l i s  s i T x i s  (50%) da 

e T i l i r e b u l i  benzinis (0,5-4 l  1 l  benzinze) SemadgenlobaSi.

 Т Э С  aumjobesebs Sigawvis ZravisaTvis

 sawvavis xari sxs ,  ramdenadac i g i  

a n t id eto n a tors  warmoadgens. 

t e t r a e T i l t y v i i T  muSaTa mowamvla S e s a Zle b eli a

 t e t r a e T i l t y v i i s  warmoebaSi, Semrev sadgurebSi ( e T i l i s  

s i T x i s  miRebisas, benzinis e T ilir e b i s a s ) ;  navTobis bazebSi,

 aerodromebze,     a vtofarex e bSi da misT;     e T i l i s

 s iT x i s a  da benzinis tra n s portir e b i s a s ,  Senaxvisas da 

gamoyenebisas; e T i l i r e b u l  benzinze momuSave     Zravebis     

gamocdisas, Zravebis d a Sl i s a      da     remontisas;

 avtomanqanebis be nziniT      Sevsebisas r e z i n i s  Sla ng id a n

 benzinis      p i r i T       gawovisas da      sxv. 

t e tr a e T ilt y v i a m  organizmSi Se i Zleba SeaRwios sasunTqi 

gzebidan da kanidan. S e i Zleba       moxvdes      kuW-nawlavis      

tra q tid a n ac SemTxveviTi      gadaylapvisas.      Т Э С  ramdenime d R i s  

(3 dRe-Ramis) ganmavlobaSi mTli a n i  m ol e k ul i s  s a x iT  

c i r k u l i r e b s  organizmSi da TandaTan iSle b a .  am d r o s  

gamoiyofa tyvia , r o m e l i c  grovdeba p are n q i m atozul       

organoebSi da       Tavis       tvi nSi ,        x o l o        n a w il i        

gamoiyofa organizmidan. 

Т Э С  Z l i e r t o q s i k u r i  Sxamia da S e u Zl i a  gamoiwvios mwvave,

 qvemwvave da q r o n i k ul i       mowamvlebi. mwvave mowamvlisas

 simptomebi      TandaTan      Zlierdeba .  dasawyisSi Z l i e r i  

Tavis t k i v i l i ,  si sust e ,  p i r S i  l i T o n i s  gemo, x S i r a d  

a d g i l i  aqvs e i for i a s .  Z i l i        xdeba             w y v e t ili ,        

koS m aruli  sizmrebiT ,  y v i r i l i T ,  mousvenrobiT.       d R i s i T

 SeimCneva       d a T r g u n u l i        mdgomareoba, gangaSi, S iS i .  

da q v e iTebulia mexsiereba. 



C v eulebriv  viTardeba aste no - v egetatiuri darRvevebi: 

h i potonia ,  bradikardia  ( p u l s i  40-35 wuTSi) ,  hipoTermia (35,4-

34,80C), g a Z l i e r e b ul i  nerwyvis gamoyofa. SeimCneva p ar e st ezi a -

s x eulze  mwerebis c o c v i s  SegrZneba, q a v il i ,  enaze Z af i s  an Tmis 

SegrZneba. obi e qturad SeimCneva g a S l i l i  x el e b i s  T iT e b i s  

kankali , nistagmi, T a v d a uj er e b el i  s i a r u l i ,  metyvelebis

 darRveva. aseTi      SemTxveva      S e i Zleba  s i k v d i l i T       

damTavrdes. mwvave      mowamvlis      SedarebiT msubuqi for m i s  d r o s  

avadmyofTa       mdgomareoba       TandaTan umjobesdeba       da       

a d g i l i         aqvs       s r u l  
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gamojanmrTelebas. mZime SemTxvevebSi ki a d g i l i  aqvs narCen 

movlenebs f s i q i k i s  darRvevis s a x iT  _ e mociuri 

gauwonasworobloba ,  i n t e l e q t i s  daqveiTeba da sxv. 

t e t r a e T i l t y v i i s  mcire doz e b iT  x a n gr Zli v ad

 moqmedebisas f a r u l a d  viTardeba 

q r o n i k ul i  mowamvla, r o m el i c  msubuq xasiaTs atarebs da 

stadiebad midis. dasawyisSi a d g i l i  aqvs Z l i e r  darRvevas, 

e mociur gauwonasworoblobas , parestezias ,  z o g j e r  s e q s u alur  

darRvevebs. SemdgomSi es movlenebi mZafrdeba, yalibdeba 

to q s i k u r i  f s i q o z i ,  r o m e l i c  x S i r a d  aRiZvreba a l k o h o l u r i  

d aTro b i s  fonze .  

Т Э С - T i  mowamvlis p r o f i l a q t i k u r i  RonisZiebebia: 

mowyobilobaTa moTavseba boqsebSi; d i s t a n c i u r i  marTva; 

h e r m e t i uli  mowyobilobis ,  e f e q t ur i  v e n t il a c i i s  da sxva

 RonisZiebebis gamoyeneba, r o ml e b i c

 g aT v alis w i n e b uli a  s p e c i a l u r i  i n stru qci e b iT .  

a u c il e b e l i a  p i r ad i  higi e nis wesebis

 zedmiwevniT dacva: dauSvebelia e T i l i r e b u l i  

be nziniT x el e b i s  dabana, Sl a n g i s  p i r i T  gaqreva da sxv. 

sawarmoo Senobis mopirkeTebisas gamoiyeneba a d v il a d       

gasawmendi      k era m ikuli f i l e b i ,  plastm as i s dafarvebi da 

misT. 

momuSaveni gadian winaswar da p e r i o d u l  samedicino Semowmebas: 

ТЭС - i sa  da e T i l i s  xs n aris  warmoebaSi _ sam TveSi  e r T x e l ;  

benzinisa da e T i l i s  s i T x i s  Serev is samuSaoebze (mag. 

aviameqanikosebi) _ 6-12 TveSi e r T x el .  

g aT v alis w i n e b uli a  p i r ad i  higie nis RonisZiebebi:
 s p ectansacmeli da misi 

 

s i st e m aturi  recxva , san.gamSvebebis mowyoba. 
 

muSa zo n i s  h a erSi t e t r a e T i l t y v i i s  zd k  _ 0,005 mg/m3 
 
 

8.6.2. v e r c xl i s w y a l i  
 
 

v e r c xl i s w y al i ,  Hg _ Txevadi mZime l i T o n i a ,  dnobis

 temperatura 38,90C iwyeba. d u R i l i s  temperatura 3570C, magram     

orT qld e b a  oTa x i s  temperaturaze . Camosxmisas warmoiqmneba



 w v r i l i  wveTebi,      r a c  z r d i s       a o rT ql e b i s  zeda pirs .  

te m p eraturis     z r d i T      izrde b a      orTqlwarmoqmna .     

v e r c x l i s w y l i s      o r T q l i      7 - j e r  mZimea     haerze da     ha eris     

konv e qciuri     T b u r i  nakadebis     ararsebobis     SemTxvevaSi 

grovdeba saTavsis qveda zonaSi .  
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v e r c x l i s w y l i T  mowamvla S e s a Zl e b eli a  l i T o n u r i  

v e r c x l i s w y l i s  miRebisas, misi damuSavebisas ( m e t al u r g i ul  da 

v e r c x l i s w y l i s  qarxnebSi) da gamoyenebisas ( v e r c xl i s w y l i s

 xelsawyoebis ,  Termometrebis, re ntge nis

 milakebis , e l e q t r u l i  naTurebis , d R i s

 s i n a Tl i s          naTurebis ,         e l e q t r ul i d e n i s

 v e r c x l i s w y l i s  gammarTvelebis,        v e r c xl i s w y al -

k v a r c i s  naTurebis damzadebisas,        e l e q t r u l  i ndu q c i ur       

RumlebSi ,  e l e q t r o l i t u r i       meTodiT      q l o r i s  miRebisas

 da sxva warmoebebSi, agreTve f a r m a c e v t ul i  preparatebis 

da fu n g ic id e b i s  warmoebaSi. 

h i g i e nuri  T v a l s a z r i s i T  y v elaze  d i d i

 mniSvneloba aqvs v e r c x l i s w y l i s  o r T q l s .

 mrewvelobaSi gamoiyeneba       agreTve       v e r c x l i s w y l i s        

o r g a n ul i  da a r a or g a n ul i  naerTebi. mag. k alo m el i  (HgCl), 

sulema (HgCl2). 

organizmSi v e r c xl i s w y a l i  Se i Zleba moxvdes

 sasunTqi gzebidan (misi m ar ile b i  Sei Zleba 

moxvdnen kanis safarida nac )  o r T q l i s  da w v r i l d i s p e r s i u l i  

a e r o z o l i s  s a x iT  da x a n g r Zl i v i  d r o i s  ganmavlobaSi 

c i r k ul i r e b e n  organizmSi .  v e r c xl i s w y a l s  aqvs ku mulac i i s  

unari :  grovdeba R v i Zl S i ,  Tirk mle bSi ,  ele nTaSi ,  t v i n i s  

q so v ilebSi .  v e r xl i s w y a l i  p e r i o d ul a d  s i s x l i s  mimoqcevis 

wr e S i  gadadis. 

organizmidan v e r c xl i s w y a l i  gamodis Tirkmlebidan ,  

nawlavebidan, agreTve sanerwyve, s a o fl e ,  sarZeve j i r k vl e b i d a n  da 

naRvelTan erTad .  

v e r c xl i s w y a l i  Z l i e r i  p r o to pl a z m u r i

 Sxamia. SemTxveviTi mwvave i n h a l a c i u r i  

mowamvlisas ziandeba Tirk mleb i ,  R v i Z l i  da kuW-nawlavi. 

v e r c xl i s w y alT a n  sawarmoo konta qt is d r o s  Se i Zleba  

adamiani gaxdes misi matarebeli i nto q s i k ac i i s  ganviTarebis 

gareSe. 

v e r c x l i s w y l i T  mwvave mowamvla warmoebaSi S e s a Zle b eli a  

v e r c x l i s w y l i s  qarxnebSi avariebis , qvabebisa da

 Rumlebis wmendis dros .  mwvave mowamvlis 



k l i n i k u r i      s u r a T i  xasiaTdeba     Tavis t k i v i l i T ,  ci e b -

cx eleb iT ,  p i r S i      l i T o n i s  gemoTi, RebinebiT, f aR ar aTiT .  

mogvianebiT viTardeba stom atit i .  

u f r o  d i d i  mniSvneloba aqvs q r o n i k ul

 mowamvlas (mikromerkurializms) ,  r o m el i c  

Se i Zleba  mimdinareobdes xa ngrZlivad ,  simptomebis gareSe. 

ganasxvaveben v e r c x l i s w y l i T  i n to q s i k a c i i s  sawyis da gamokveTil 

formebs. 

v e r c x l i s w y l i T  mowamvlis gamokveTili formebi aRiZvreba 

muSaobis d i d i  s t a J i s  SemTxvevaSi, x S ir a d  mowamvla

 m o ulod n el ad  mwvavdeba g a d a t a n il i  i n f e q c i i s  an sxva       

f a q tor e b i s  ga vle niT ,  r o ml e b i c        c vl i a n        orga nizmis 

r e a qt iulob as .  
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gansakuTrebiT damaxasiaTebelia: madis

 dakargva, gaxdoma, d a T r g u n ul i  

mdgomareoba, gaRizian ebuloba .  Tavis t k i v i l i ,  s w r a f i  d aRla .  

Z l i e r i  dabneuloba , Ta vd aujer e bloba  Z l i e r i  R e l v i s  gamo, 

gareSe p i r i s  Tanaobisas muSaobis Sewyveta. yov eliv e  amas Tan 

a xl a v s  v e g e t at iur i  movlenebi: saxeze wamowiTleba, g uli sc e m i s  

aCqareba, gaoflianeba .  Z l i e r i  tr e mor i  x e l s  u S l i s  muSaobaSi. 

damaxasiaTebelia mexsierebisa da yuradRebis daqveiTeba, umizezo 

S i S i ,  d e p r e s i ul i  mdgomareoba. 

mowamvlis Z l i e r i  for m i s  d r o s  S e s a Zl e b eli a  

S u a l e d u r i  t v i n i s  dazianeba e nc efalop ati a ,  p ol i n e v r i t i .

 r a c  gamoixateba x eleb i s ,  fexebis ,

 Tavis Z l i e r i  ka nk aliT ,  s i a r u l i s a  da 

metyvelebis darRveviT , f s i q i k i s  c v l i l e b i T ,  i n t el e q t i s  

daqveiTebiT, bod v iTi  mdgomareobiT. 

warmoebaSi da s o f l i s  meurneobaSi gamoyenebisas

 S e s a Zle b eli a  v e r c x l i s w y l i s       o r g a n ul i

 naerTebiT, mag. gra noza n iT mowamvla.      

gra noza n iT mowamvla SeimCneva agreTve S e w a mluli  m a r c vl i s  

sakvebad gamoyenebis SemTxvevaSi. 

v e r c x l i s w y l i s  o r g a n u l i  naerTebi u f r o  to q s i kuria ,  

v idr e  a r a or g a n ul i  naerTebi. i s i n i  a d v il a d  SeaRweven t v i n S i  da 

iq yovndebian. damaxasiaTebelia Z i l i s  darRveva, Tavis

 t k i v i l i ,  Tavbru, x el e b i s  tre mori ,  smeniTi

 da mx edv elobiTi h aluci n aci e b i ,        w y u r v il i s        

g a Z l i e r e b ul i        grZnoba,       nerwyvis       g a Z l i e r e b ul i  

gamoyofa,      s i s x l S i  h e moglobinis      dacema.      fexmZime      

q al e b i s       sayofacxovrebo mowamvlisas viTardeba n a yofis 

t o q s i k u r i  e n c e f al i t i ,  x o l o  dabadebis Semdeg bavSvebSi 

SeimCneva gone brivi da f i z i k u r i  CamorCena. 

v e r c x l i s w y l i T  da misi naerTebiT mowamvlis

 p r o f il a q t i k a  u p i r v el e s  y o vl i s a

 momarTulia am     nivTierebebis S e c vla z e  naklebad 

mavne nivTierebebiT, x o l o  T u  te q n i kuri mosazrebiT es 

S e u Zle b eli a ,      maSin h i g i e nuri     moTxovnebis mkacrad dacvaze. 

v e r c x l i s w y l i s  naerTebTan muSaoba unda xdebodes



 d a x u r u l  aparatebSi, x o l o  v e r c x l i s w y l i s      Ria

 wyaros SemTxvevaSi     da misi     gaxurebisas     –

 gamwovi karadis pirobebSi .  saTavsebi, sadac xdeba 

v e r c x l i s w y l i s  gawmendisa da gamoxdis samuSaoebi, 

i z o l i r e b u l i  unda iyvnen sxva sawarmoo ubnebisagan. samuSao 

aveji ,  i atak i       da k edle b i       unda d a i f a r o s  i s e T i

 masaliT ,  r o m el i c  a r       STanTqavs v e r c xl i s w y a l s  da 

a d v il a d  iwmindeba ( pl a st i k i ,  k era mikuli f i l a ,  l i n o l i u m i  da 

sxv.).       i s e T i        masala,       ro gor ic a a :        aguri ,        betoni ,       

xe,       a d v il a d        STanTqavs 
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v e r c xl i s w y al s ,  r i s  Sedegadac warmoiqmneba depo,

 r o m e l i c  v e r c x l i s w y l i s  o r T q l i s  gamoyofis 

mudmiv wyarod gardaiqmneba. 

v e r c x l i s w y l i s  SemTxveviT daqcevisas saTavsSi

 unda C atardes de m erkurizacii s  

RonisZiebebi _ meqanikuri gawmendiT, i n s t r u q c i i s  Sesabamisad _ 

r k i n i s  q l o r i d i s  xsn aris  gamoyenebiT. 

saTavsis k edle b i  unda i yos momrgvalebuli , k edlebi ,  da 

s a s ur v eli a  Weric, unda SeiRebos p e r q l o r v i n i l i s

 emaliT.  gamwovi karadis garda a u c il e b e l i a  saTavsSi

 s a e r T o - c vl i T i  v e n t il a c i i s  mowyoba.      saTavsSi      

r e g u l a r u l a d  unda xdebodes s v e l i  wmenda. 

s o f l i s  meurnobaSi v e r c x l i s w y l i s  preparatebis 

gamoyenebisas a u c il e b e l i a  mkacri zedamxedvelobis

 daweseba u s a frTxo e b i s  wesebis dacvaze,

 sunTqvis organoebis i n d i v i d u a l u r i  dacvis saSualebebis 

gamoyenebaze, preparatebis sworad Senaxvaze, S e w a mluli  m a r c vl i s  

sakvebad gamoyenebis S e s a Zl e blo b i s  gamoricxvaze. d i d i        

mniSvneloba aqvs s a n i t ar iul - g a n m a n aTle blur muSaobas im       

pirebTan, romle bs ac saqme aqvT v e r c xl i s w y alT a n  da mis naerTebTan. 

a u c il e b e l i a  muSaTa winaswari da

 p e r i o d u l i  samedicino Semowmeba, 

l a b o r a t o r i u l i  gamokvleva. 

v e r c xl i s w y alT a n  muSaobisas a u c il e b e l i a  p i r a d i

 higi e nis mkacri dacva. muSebma unda 

C a itaron p i r i s  sanacia – k aliu mi s permanganatis xsn aris 

gamovleba. mniSnelovan p r o f i l a q t i k u r  RonisZiebas warmoadgens 

r a c i o n a l u r i  kveba, muSebis u z ru n v el yof a  vitaminebiT, s a e rTo      

gamajansaRebeli RonisZiebebis S e srul e b a  ( s porti ,  

sistem aturad yofna haerze da sxva.). 

 
 

8.6.3. manganumi 
 
 

manganumi (Mn) _ mo n acr isfro ,  qimiurad a q t i u r i  myife,

 l i T o n i a ,  lRveb a  12000C-ze duRs  19000C_ze, 

maRal temperaturaze warmoqmnis oqsidebs mura b o l i s  s a x iT  (MnO2, 



Mn2O3, Mn3O4, MnO). manganumis d a b al i  oqsidebi (Mn2O3, Mn3O4) da maTi 

m ar ileb i  u f r o  toqsikurebia ,  v idr e  MnO2     da sam- da 

oTx v ale nt i a n i  manganumis marilebi .  

manganumi         gamoiyeneba         m e t a l u r g i u l          mrewvelobaSi         

maRalxarisxovani f ol ad e b i s ,       Sav      da      f e r a d       

liTo n e bT a n       s p e c i a l u r i       Senadnobis      misaRebad, 
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el e q trod e b i s a  da f l u s e b i s  dasamzadeblad, e l e q t r u l i  

elementebis warmoebaSi, minis warmoebaSi, qimiur mrewvelobaSi, 

s o f l i s  meurnobaSi-sasuqebis misaRebad manganumis naerTebi

 gamoiyeneba agreTve el e q trot e q n i k u r

 mrewvelobaSi, k a t al i z a t o r e b i s  misaRebad da sxv. 

manganumis moqmedeba muSebze S e s a Zl e b eli a  manganumis madnebis 

mopovebisa da gadamuSavebisas, m aRalxarisxi a n i  f ol ad e b i s ,  

Senadnobebis warmoebaSi. manganumi da misi naerTebi Se i Zleba  

gamoiyos muSa saTavsis ha erSi ele qtroS eduR e b i s a s  

(gansakuTrebiT d a x u r u l  sivrceSi ) ,  manganumiani f ol a d e b i s  

a i r i T  Wrisas da sxv. 

manganumi da misi naerTebi organizmSi xvdeba Z i r iT ad ad 

sasunTqi gzebidan (d ezi nt e grac i i s a  da kondensaciis

 a e r o z ol e b i s  saxiT) , agreTve kuW-

nawlavis tra qtida n .  

organizmSi Mn grovdeba u p iratesad f il t v e b S i ,  R v i Zl S i ,  

n e r v ul  sistemaSi da Z vle bS i  – organizmidan

 gamoiyofa Z i r iT ad ad  kuW-nawlavis tr a q t id a n  da 

Tirkmlebidan ,  n a w ilo br i v  naRvelTan erTad . 

unda aRiniSnos , rom Mn mikroelementia , r o m e l i c  

a u c il e b e l i a  organizmis n o r m alur i  cxovelqmedebisaTvis ,  

amitom organizmi g a r k v e uli  normiT (0,012-0,05 mg%)Seicavs manganums. 

manganumi da misi naerTebi Z l i e r  Sxamebs warmoadgenen:

 gamokveTilad moqmedeben c e n t r a l u r         n e r v ul         

sistemaze, azianeben R v i Z l s  (mcirdeba a n t i to q s i k u r i  funqcia ) ,  

iTrguneba kuWis sekrecia , x S i r i a  pnevmoniiT daavadebis SemTxveva. 

s u f T a  manganumis mtvris CasunTqvisas pnevmokoniozis ganviTareba 

araa d a f i q s i r e b ul i .  

mwvave mowamvlebs Mn a r  iwvevs, gvxdeba m x olod

 q r o n i k ul i  mowamvlebi. ganasxvaveben mowamvlis sam 

stadias :  

1 stad i a  xasiaTdeba kuW-nawlavis t r a q t S i

 c v l i l e b e b i T  ( g a str it i ) .  mowamvlis 1 st ad i a  

mkurnalobas eqvemdebareba; 

2 stad i az e  am c vl il e b e b s  emateba

 e n c e f alo p a t i i s  sawyisi movlenebi. ( Z nelad eqvemdebareba 



mkurnalobas; 

3 stad i a  xasiaTdeba manganumis parkinsonizmis ganviTarebiT, 

Rrma Seuqcevadi c v l il e b e b i T  c e n t r a l u r

 n e r v ul  sistemaSi , r a c  s r u l

 dainvalidebas iwvevs. (irRveva s i a r u l i ,  avadmyofi 

d ad i s  wverebze, uxeSad irRveva wonasworoba, saxe 
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xdeba niRbismagvari, i c vl e b a  x elw era ,  irRveva

 metyveleba. a S l i l i a  e mociuri  sfero_nebismier 

gamRizianebelze pasuxad naZaladevi s i c i l i ) .  

manganumiT mowamvlis p r o f il a q t i k a  iT v alis w i n e b s

 manganumis S e c vl a s  naklebad a q t i u r i  nivTierebebiT (mag. 

SeduRebisas i s e T i  e l e q t r o d i s  gamoyenebas, r o m e l i c  a r  Seicavs 

manganums), manganumis madnebis da naerTebis tr a n s p ort ir e b i s a  da

 gadamuSavebisas x e l i T      Sromis SezRudvas (samuSaoebis     

meqanizaciis gziT ) ,  r a c i o n a l u r  h a ercvlas ,  e f e q tu r  

a d g ilo b r i v  v e nt ilac i a s .  

mtverwarmoqmnis SemTxvevaSi a u c i l e b e l i a

 i n d i v i d u a l u r i  dacv is saSualebebis 

(r es p iratoreb i s )  gamoyeneba. 

mniSvnelovani p r o f i l a q t i k u r i  RonisZiebaa winaswari

 da p e r i o d u l i  samedicino Semowmebebi 

(6 an 12 TveSi e r T x e l  _ samuSaos s aS iSroe b i s  x a r i s x i s  

mixedviT), i nto q s i k ac i i s  sawyis st adi az e  muSebis, agreTve 

fexmZime q ale b i s  da meZuZuri dedebis d r o u l i  gadayvana i s e T  

samuSaoze, r o m el i c  araa da k a vS ir e buli manganumTan. 

muSa zo n i s  ha erSi Mn – is zd k  – 0,3 mg/m3 (MnO2 –ze g ad aT vliT ) .  
 
 

8.6.4. TuT i a  da misi naerTebi 
 
 

l i T o n u r i  TuT i a  (Zn) t o q s i k u r i  araa. to q s i k ur i a  

T u T i i s  o q s id i  (ZnO) _ T e Tr i ,  f a S a r i  f x v n i l i ,  r o m e l i c  

saRebavad ( T u T i i s  TeTra )  gamoiyeneba. 

T u T i i s  o q s i d iT  mowamvla S e s a Zl e b eli a  T u T i i s

 T eTr a s  damzadebisas, T i T b e r i s  gamodnobisas, gamdnari 

T u T i i T  moliTonebisas ,  T u T i i s  d i s t i l a c i i s a s ,  T u T i i s  

T e T r i T  S e R e b il i  l i T o n i s  avtoge nuri Wrisas, T i T b e r i s  

Wrisas. 

T u T i i s  o q s id i  orga nizmSi SeaRwevs sasunTqi gzebidan

 (mtvris saxiT) . CasunTqvis d r o s  a r      SeimCneva, magram 6-

8     s T _ i s  Semdeg iwyeba     Secieba,     x o l o  g a r k v e uli  d r o i s  

Semdeg temperatura aiwevs 37-380C_mde, z o g j e r  400C_mdec. aseT 

temperaturas     s x e u l i      ramdenime     sa aTis ganmavlobaSi     



inarCunebs. am p e r iodS i  adamians amtvrevs      tanSi ,  awuxebs      

kunTebis      t k i v i l i ,       yurebSi      xmauri,      y e l S i  si mSrale ,  

g uli sr e v a ,  z o g j e r  Rebineba. s i s x l S i  izrd e b a  Sa qrisa da 

l e i k o c i t e b i s  raodenoba. c i e b - cx eleb i s  Seteva. S e i Zleba 

ramdenjerme ganmeordes. samuSao s t a J i s  gazrdasTan erTad mcirdeba 

c i e b - cx eleb i s  SetevebSi. c i e b - cx ele b i s  ganviTarebis a R w e r i l i  

meqanizmi sa erToa bevri l i T o n i s  (Ni, Cu, Fe, Be, Mg) o q sidis aTvis .  
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T u T i i s  o q s id i  iwvevs f i l t v e b i s  e p i T e l i s  ujr e d e b i s  

c il e b i s a  da s i s x l i s  c i l e b i s  denaturacias .  d e n a t u r i r e b ul i  

(ucxo) c i l a  i Zle v a  p i r o g e n ul  efeqts . 

g al v a n ur i  d af ar v i s  sa x elosnoe bS i  c u d i

 v e n t il a c i i s  SemTxvevaSi x a n g r Zl i v i  

muSaobisas muSebSi SeimCneva kuW-nawlavis daavadebebi. 

TuT i a  organ izmSi grovdeba m e tw ilad R v i Z l S i  da kuWqveSa 

j i r k v a l S i .  p r o f i l a q t i k u r i  RonisZiebebia: e f e q t ur i  

v e n t ilac i a ,  samuSaos Semdeg-Sxapi 

da abazana. o fl md e n i  da Sardmdeni T b i l i  

sasmelebi. muSa zo n i s  ha erSi ZnO-s zd k  

_ 6 mg/m3 

 
 

8.6.5. qromi da misi naerTebi 
 
 

qromi (Cr) – T e Tr i  f e r i s ,  bzinvare , s a l i  l i T o n i a ;  

Td n=1615
0C, Td u R =22000C qromis naerTebia: qromis a n h i dr id i  CrO3), 

qromis oqsidi(Cr2O3) ,  qromis kaliumiani Sabi (KCr(SO4)·12H20) da qromis 

natriumiani Sabi (NaCr(SO4)2, 12 H20), natriumbiqromati (Na2 Cr2 O7) da 

kaliumbiqromati (K2 Cr2 O7). 

qromi da misi naerTebi f a r T o d  gamoiyenebian m e t al u r g i ul ,  

qimiur, tyavis, s afe i qro ,  laqsaRebavebis, asanTis mrewvelobaSi, 

ele qtroSeduRe baSi ,  qromi S ed is  cementis SemadgenlobaSi.

 qromis naerTebi gvxvdebian agreTve g alv a nur  

saamqroebSi ( g alva nuri        qromirebisas) , l i T o n e b i s

 damuSavebisas       q r o m a t uli  pasiv aciiT ,     alumi n i s

 oqsidirebisas ,      l i T o n e b i s      e l e q t r o l i t u r i

 damuSavebisas, saRebavebis,           k a t al iz a tor e b i s ,            

pastebis miRebisas,           naxSirwyalbadebis d e h idrog e n iz ac i i s  

proce sSi .  

qromi da misi naerTebi organizmSi xvdebian i n h a l a c i u r i  

g z i T  o r T q l i s a  da a e r o zol e b i s  saxiT ,  x o l o  qromis

 marilebi_kanis safaridan .  qromi gamoiyofa Tirk m eleb iT ,       

sarZeve      j i r k v l e b i T ;       grovdeba u p iratesad Sinagan      

organoebSi ( R v i Zl i ,  Tirk mleb i ,        f ilt v e b i ) ,        agreTve



 TmebSi,       f r C x il e b S i ,  e n do k r i n ul  j i r k vl e b S i .        

qromis       naerTebi xasiaTdebian       s a e rToto q s i kur i ,        

momwveli da a l e r g i u l i        qmedebiT. mwvave       mowamvlas       

iSv i aTad       aqvs a d g i l i .        qrommJavas a e r o z ol e b i s  SemTxveviT 

CasunTqva (20-30 mg/m3 da meti ko nc e ntrac i i s  dros )  iwvevs bron qits .  

qrompiki (kaliumbiqromati) iwvevs c vl il e b e b s  kuW-nawlavis 

t r a q t S i  da Tirk mlebSi .  
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q r o n i k ul  intoqsi k acias  Tan

 a xla v s  p a T olo g i i s  sxvadasxva saxe: 

b r o n q i a l u r i  asTma, k a t a r a l u r i  da w yl ulo v a n i  

g a stroe nt er it e b i ,  Tor m etgoja  na wlavis w y l u l i ,  h e patiti .  

qromis naerTebi kanze moxvedrisas iwveven p r o f e s i u l  dermatitebs 

(kanis gaRizianeba, anTebiTi procesebi ,  w yl ul e b i )  

qromis naerTebidan u f r o  to q s i k ur i a  e qvsvalentiani

 qromis naerTebi; samvalentiani da or v al e n t i a n i  qromis 

naerTebi naklebad to q s i kuri a ,  qrommJava (H2CrO4) da biqrommJava 

(H2Cr2O7) da maTi m arile b i  (qromatebi da biqromatebi) iwveven

 lor w o v a n i  g a r s i s      gaRizianebas da     mowvas, iwveven     

agreTve     surdos ,  ceminebas, c x v ir id a n  s i sxlde n a s .  maRali 

ko nc e n tr ac i iT  (0,0001_0,001 mg/l) ki iwvevs lor w o v a n i  g a r s i s  

c a l k e u l  ubnebSi nekrozs , c x v i r i s  Z g id i s  x r t i l i s  gaxvretas 

_ amoWmas, xaxis lor w o v a n i  g a r s i s  d a w yluleb a s ,  sasunTqi gzebis 

q r o n i k ul  anTebas. qromis naerTebs k a nc erog e nuli Tvisebebic 

gaaCniaT. qromTan da mis naerTebTan momuSave p irebS i  x S i r a d  

vxvdebiT sasunTqi organoebis kibos, 

qrommJavas n i s l s  (0,02-0,03 mg/l) S e u Zl i a  gamoiwvios

 mwvave mowamvla (xv elebiT ,  qoSi niT ,  sunTqvis 

gaZnelebiT , c i a n oz iT ,  f i l t v e b S i  s v e l i  xixin iT ) .  

muSa zo n i s  ha erSi qromis a n h idridis ,  qromatebisa

 da biqromatebis zdk  – 0,01 mg/m3 ( g a d a T v l il i  CrO3 _ze) 

p r of il a q t i k a .  saTavsSi a u c il e b e l i a  saimedo s a e r T o -

c vl i T i  v e n t il a c i i s  mowyoba, abazanis borte bze  –

 a d g il o b r i v i  v e n t il a c i i s ,  g v e rd iT i  gamwovebis, mowyoba. 

muSaobisas a u c il e b e l i a  da mcv eli s a T v al i T  da r e z i n i s  

xelTaTmanebiT sargebloba .  garda     amisa, rekomendebulia

 c x v i r i s  lor w o v a n i  g a r s i s  S ez elv a  s u fT a  

(saafTiaqo) v a z el i n i T  an nareviT, r o m e l i c  Sedgeba 3 w i l i  

v a z eli n i s a  da 1 w i l i  la noli n i s a g a n .  rekomendebulia aseve 

xelTaTmanebis z e v iT  x el e b i s  Sezelva .  

saTavsSi , sadac S e s a Zl e b eli a  qromis naerTebis

 a irebi s  da o r T q l i s  gamoyofa, i atak i  

unda i yos tengaumtari da d a x r i l i .  d a l e q i l i  qromis 

naerTebis mosaSoreblad iataki  p e r i o d ul a d  (dReSi o r j e r  



mainc) unda C a ir ecxos  w yl iT .  

 
 

8.6.6. n i k e l i  da misi naerTebi 
 

n i k e l i  (Ni) m o v e r c xl i s f r o  T e T r i  l i T o n i a ,  Td n=1425
0C 

Td u R =29000C. n i k e l i  gamoiyeneba n i k eli a n i  da

 qromnikeliani f o l a d i s

 warmoebaSi; spilenZTan ,  rkinasTan , aluminTan 

sxvadasxva Senadnobis warmoebaSi; cximebis h i drog e n i z ac i i s  

p roc e s S i  k a t al i z a t or a d ,  a ku mulatorebis warmoebaSi da 

l i T o n u r  nakeTobaTa 
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monikelebisaTvis ; n i k el i s  aj as p i  (NiSO4·7H2O)

 gamoiyeneba g al v a n ur i  moni-kelebisaTvis, 

k a t al i z a t o r a d  da sxva procesebSi .  

n i k e l i  da misi naerTebi organ izmSi xvdebian

 kuW-nawlavis tra qtida n ,  agreTve sasunTqi gzebidan 

– mtvris saxiT .  gamoiyofian organizmidan Z ir iT ad ad  

T ir k ml e b i T  da nawlavebiT. 

organizmSi moxvedrisas n i k e l i  iwvevs m T el i  r i g i  

fermentebis gaaqtiurebas an daTrgunvas . s i s x l S i  plaz m i s  

c il e bT a n  warmoqmnis kompleqsebs. organizmis q so v il e b S i  n i k e l i  

met-naklebad Tanabrad nawildeba . 

e l e q t r o l i t u r i  meTodiT n i k e l i s  miRebisas saamqros 

muSebSi SeimCneva xaxis, bronqebis gaRizianeba; c x v ir id a n

 x S i r i  s i s xld e n a ;  c x v i r i s  Z g id i s  x r t i l i s  

gaxvreta. 

l i T o n u r i  n i k el i s  mtverTan momuSave p irebS i  x S i r i a  

c x v i r i s ,  f il t v e b i s a  da danamati fo so e b i s  kibo. varaudoben,

 rom n i k e l i s  k a nc erog e nuli qmedeba dak a vSir e bulia  mis

 CanergvasTan u jr e d S i ,      sadac i g i      iwvevs f e r m e n t ul

 da m i moc vliTi  procesebis darRvevas,     r i s      Sedegadac     

warmoiqmneba     k a nc erog e nuli produqtebi .        n i k e l i s        naerTebi       

iwveven       kanis dazianebas, romelmac       miiRo saxelwodeba 

` n i k el i s  egzema~ an ` n i k el i s  muni~. avadmyofoba a l e r g i u l  

xasiaTs atarebs         da         dak a vS ire bulia         n i k el i s          

mimarT         a m aRle b uli s p e c i f i u r i  mgrZnobiarobasTan. 

muSa saTavsis h a erSi n i k el i s ,  n i k e l i s  III o q s i d i s  (Ni2O3), 

n i k e l i s  (11) o q s i d i s  (NiO) da s u l f i d i s  (NiS) zd k  _ 0,5 mg/m3. 

n i k el i s  k a r b o n il i s  (Ni(CO)4 zdk  _ 0,0005 mg/m3. 
 

i n d i v i d u al u r i  dacvi s  RonisZiebebi:

 r e s p ir ator e b i ;  m a i z ol i r e b u l i  Sl a n g u r i

 airwinaRebi     an r e s p ir atore b i .  da mcv eli pastebis     

ИЭР-2, l a n ol i n - a b u s al a T i n i s  malamos gamoyeneba. n i k e l i s  

naerTebTan p i rd a p i r i  konta qti s Tavidan acileba .  

p r o f i l a k t i k u r i  RonisZiebebi: n i k elir e b i s a s

 e l e q t r o l i t i s  abazanebSi n i k e l i s  



ko nc e ntrac i i s  Semcireba; samuSaoTa meqanizacia; e f e q t u r i  

v e nt il ac i a ;  winaswari da p e r i o d u l i  samedicino Semowmebebi (6 

TveSi e r T x e l  – d e r m a tolog i s  mier; TveSi e r T x e l  – 

o T o l a r i n g o l o g i s  mier). samuSaoze miRebis win n i k elz e  

mgrZnobiarobis Semowmeba; y o v e l w l i u r i  o n k olo g i u r i  gamokvleva. 

sawarmoebSi i n h al ator e b i s  organizeba . 
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8.6.7. kadmiumi da misi naerTebi 
 
 

kadmiumi ( Cd )_ koroziis  mimarT mdgradi m o v e r c xl i s f r o

 T e T r i  l i T o n i a ,  Td n=320,90C.        gamoiyeneba

 ad v iladd nob ad i          Senadnobis misaRebad,         

agreTve SenadnobebisaTvis, romlebisganac sakisrebsa     da

 barbacebs     amzadeben;     l i T o n i s  nakeTobaTa 

zeda p irebis kadmiumis f e n i T  dafarvisaTvis ;  t u t e  

aku muliatorebis ,  kadmiumis naTurebis warmoebaSi; n e itrone bis  

mSTanTqmelad da sxv. 

kadmiumis o q s id i  (CdO) y a v i sf eri  f x v n i l i  _ warmoebaSi 

gvxvdeba kadmiumis gamodnobisas. 

k admiu msulfati (CdSO4) _ u f e r o

 k r i s t a l e b i  _ gamoiyeneba

 l i T o n e b i s  kadmiumis dafarvisaTvis .  

k adi mu m sulfidi (CdS)_yviTeli kristalebi_gamoiyeneba 
saRebavad. 

 

m s o fl i o S i  d a r e g i s t r i r e b ul i a

 kadmiumiT da misi naerTebiT

 mowamvlis bevri SemTxveva, maT S o r i s  s a s i k d iloc .  

mowamvla S e s a Zl e b eli a  kadmiumis da misi naerTebis o r T q l i s  an 

mtvris CasunTqvisas, aseve r e g i s t r i r e b ul i a  masiuri y o f i T i  

mowamvlebi kadmiumis WurWelSi S e n a x uli  sakvebisa da sasmelebis 

miRebisas. 

TavisTavad l i T o n u r  kadmiums mkveTrad g a mox atuli 

to q s i k u r i  Tvisebebi a r  aqvs, Tumca, misi mtveri

 orga nizmSi p a T olo g i u r  Zvrebs iwvevs, Z i r iT ad ad  

f i l t v e b S i  p n ev mosklerozis saxiT .  to q s i k ur i a  kadmiumis 

naerTebi, gansakuTrebiT o q s id i  (CdO). 

kadmiumis naerTebi organizmSi Se i Zleba  moxvdnen mtvris , 

b o l i s ,  an o r T q l i s  s a x iT sasunTqi gzebidan da kuW-nawlavis 

tra qtida n .  

kadmiumis naerTebi (kadmiumis o q s id i s  garda) iwveven sasunTqi 

gzebis da kuW-nawlavis t r a q t i s  lor wo v a n  gar sze

 a d g ilo b r i v  gamaRizianebel moqmedebas, c x v i r i s  

Z g id i s  x r t i l i s  d a w yluleb a s ,  kanis gaRizianebas. 



s a erTo r e z o r b c i u l i  qmedeba mJRavndeba c e n t r a l u r i

 n e r v ul i  siste mis dazianebaSi,       Sinagani organoebis

 (gansakuTrebiT R v i Z l i s        da Tirk mleb i s )  

d i s t r o f i u l         c vl il e b e b S i .         to q s i k u r i  qmedebis

 meqanizmi, r o g o r c  Cans, mdgomareobis fermentebis 

a qtivobis daTrgunvaSi (kadmiumi blok ir e b a s  ukeTebs 

s u l f h i d r i l i s  jg uf s ) .  

kadmiumis naerTebiT mwvave mowamvla xasiaTdeba x a n g r Zl i v i  

f a r u l i  p e r iod i  da Semdegi k l i n i k u r i  simptomebiT: 

f e r m k r T al i  kani, c i v i  kidurebi ,  s u s t i  p u l s i ,  
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k idure bi s krunCxvebi, Tavis t k i v i l i ,  y elS i ,  mkerdsa da 

m u cl i s  ar e S i  moWeris SegrZneba, m S r al i  xv ela ,  g uli sr e v a ,  

x S i r a d  Rebineba, uwyveti Wvali, s i s xl i a n i  f aR ar aTi ,  x S i r i  

Sardva. 

kadmiumis o r T q l i s  CasunTqvisas gansakuTrebiT mkveTradaa

 g a mox atuli c v l il e b e b i  f i l t v e b S i  _ bronqebisa da 

f i l t v e b i s  anTeba _ m t a nj v eli  x v el i T ,  g a Z n el e b uli  sunTqviT , 

te m p eraturis aweviT 400C-mde. SeimCneva agreTve saxsrebSi t k i v i l i ,

 g u l i s      f a r gl e b i s  gadideba,     R v i Z l i s  gadideba.

 mowamvlam S e i Zleba  gamoiwvios f i l t v e b i s  SeSupeba, 

k a t a r a l u r i  br i n q it i ,  R v i Z l i s  Sesieba, kuWqveSa j i r k v a l i s

 cximovani i n f i l t r a c i a .       sawarmoSi,       r o m l i s        

at mosf eroSi  Cd-is konce ntracia  160-460 mg/m3-s aRwevs, x a n gr Zli v ad  

muSaobisas muSebi uCivian msubuq d a Rl il o b a s ,        k b il e b i s        

gafuWebas,       kuW-nawlavis a S l i l o b a s        da sasunTqi 

organoebis mxridan anTebiTi x a s i aTis  movlenebs. 

l i T o n u r i  kadmiumiT dabi n Zure bul

 at mosf eroS i  muSebis umetesobas 

uviTardebaT bro n q i t i s  formebi , p n e v mosklerozis sawyisi 

movlenebi, h i potonia ,  s i s x l i s  m o r f ol o g i i s  c vl il e b e b i .  

SeimCneva Z v l i s  sistemaSi r e n t g e n o g r a f i ul i  c v l il e b e b i  

( k i r i s  danakargi). 

kadmiumi y v elaze d i d i  raode nobiT grovdeba f il t v e b S i ,  

mogvianebiT Se i Zleba  misi aRmoCena R v i Zl S i ,  T ir k ml e b S i  da 

ZvlebSi .  

kadmiumis naerTebi organizmidan gamodian Tirkmlebida n

 da kuW-nawlavis tra qtida n .  

muSa zo n i s  ha erSi kadmiumis o q s id i s  

zd k  0,1 mg/m3; l i T o n u r i  kadmiumis 

mtvrisaTvis zd k  _ 0,2 mg/m3. 

g adaudeb eli Terapia : d a z a r a l e b u l i s  gayvana s u fT a  haerze. 

simSvide. siTbo .  sodi a n i  an t u t e  m i n e r alurw yli a n i  r Z i s

 daleva .  s a s m eli s o d i s  2%-iani w y alx s n a r iT       

in h alacia .  Z l i e r i  xv elebisas      _ kodeini , dionin i .  f i l t v e b i s  

SeSupebis dawyebis SemTxvevaSi _ Jangbadis Terapia ( C asu nTqul 

haerSi 40-60% O2) eqimis gamoZaxeba. 



i n d i v i d u a l u r i  dacva: r e s p i r a tor e b i  «Лепесток», «Астра-2», 
РПГ-67; Z l i e r i  

 

damtverianebisas _ pnevmomuzaradi «ЛИЗ», u S u al o d  sunTqvis zonaS i  

s u fT a  haeris miwodebiT; Sl a n g u r i  a irw i n aRi ha eris i Z u l e b i T i  

miwodebiT. mkvrivi q s o v i l i s  y ru  x a l a T i  an kombinizoni, r e z i n i s  

xelTaTmanebi da w ins afari .  
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p r o f i l a q t i k u r i  RonisZiebebi: y v ela sadnob agregatTan , 

kadmiumisa da misi Senadnobebis Camosxmisas da T e r m ul i  

damuSavebisas e f e q t ur i  a d g il o b r i v i  gamwovi v e nt ilac i a .  

winaswari da p e r i o d u l i  (24 Tv eSi e r T x e l )  samedicino 

Semowmeba; p r o f i l a q t i k u r i  i n h al a tor i e b i s  organizeba ;

 fexmZime q ale b i s  gadayvana i s e T  samuSaoze, 

r o m e l i c  araa d a k a vS ir e buli  kadmiumTan da mis naerTebTan. C, D da 

B6 vitaminebiT mdidari racion i .  

 
 

8.6.8. b e r iliu m i  da misi naerTebi 
 
 

b e r il i u m i  (Be) _ s a l i ,  msubuqi, myife, b a c i - n a cr i sf er i  

l i T o n i a .  Td n=12800C. pra qtikaS i gamoiyeneba l i T o n u r i  b e r il i u m i

 da misi naerTebi. b e r il iu m i s  Senadnobebi spilenZTan ,  

aluminTan , magniumTan, n ik elTan ,  cirkoniumTan , t a n t alT a n  f a r T o d

 gamoiyeneba xelsawyoTmSeneblobaSi , saaviacio,     kosmosur     

da b i r T v u l  teqnikaSi      z o g i e r T i       d e t a l i s

 dasamzadeblad.      b e r il i u m i  da misi      naerTebi 

gamoiyeneba      rentgenis      milakebis,      neonis manaTi      milebisa      

da      lu m i n ofor e b i s  warmoebaSi. 

b e r iliu m i  da misi naerTebi Z l i e r i  sawamlavebia. mowamvla

 S e s a Zl e b eli a  sawarmoebSi madnidan l i T o n u r i

 b e r il iu m i s  miRebisas, re ntge nis milakebis , 

f l u o r e s c e n c i u r i  da neonis naTurebis damzadebisas da sxv. 

b e r il i u m i s  naerTebis toqsikuroba  am naerTebis f i z i k u r  

Tvisebebzea damokidebuli: r a c  u f r o  xsnadia nivTiereba      da      

r a c       u f r o  maRalia a e r o z o l i s  d i s p e r s iulob a ,       miT

 u f r o  to q s i kur i a  naerTi . 

organizmSi b e r il i u m i s  moxvedris Z i r i T a d i  gzaa

 sasunTqi organoebi , iSv i aTad _ kuW-nawlavis      

t r a q t i  da      kanis s af ar i .       b e r il i u m i T       mowamvla 

S e s a Zle b eli a  masTan xanmokle da umniSvnelo konta qtis dro s a c  

ki. b e r il i u m i T  mowamvlis     meqanizmSi d i d  r o l s  TamaSobs

 misi     gamaRizianebeli Tvisebebi da c il e bT a n  

urTierTqmedebis unari ,  r a c  iwvevs c i l e b i s  s t r u q t u r i s  

c vl il e b a s ,  fermentebis inaqtivacias ,  autoimunuri p roc e s i s  



ganviTarebas. S e i Zleba  aRiZras r o g o r c  mwvave, i s e  q r o n i k ul i  

mowamvlebi. 

mwvave mowamvlebs Z i r iT ad ad  misi naerTebi, n a w ilo br i v  
b e r i l i u m f T o r i d i  

 

(BeF2) iwvevs. i ntoqsi k acia s Tan a xla v s  maRali temperatura, 

R v i Z l i s  dazianeba, p e r i f e r i u l i  s i s x l i s  c vl il e b a ,  mkerdis 

ar eS i  t k i v il e b i ,  sunTqvis gaZneleba, 
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bronqebisa da g u l i s  dazianeba. mwvave mowamvlas

 Se i Zleba mohyves q r o n i k ul  formaS i  gadasvla ,  Tumca,

 S e s a Zle b eli a  avadmyofis s i k v d il i c .       b e r il i u m i s  

f T o r i d i  Se i Zleba a l e r g i u l i  d er m at it i s  ( w yl ul e b i s  saxiT ) 

m iz ezic gaxdes. 

b e r il i u m i T  q r o n i k ul i  i ntoqsi k acia  (e.w. ` b e r il i o z i ~ )  

aRiZvreba Z i r iT ad ad  l i T o n u r i  b e r il i u m i s  an misi o q s i d i s  (BeO) 

moqmedebiT. b e r i l i o z i s  Taviseburebaa organoebsa da

 q so v il e b S i  s p e c i f i u r i  gr a nul e b i s

 (gra nulematozi )  warmoqmna. SeimCneva s a e rTo 

si sust e ,  wonaSi dakleba , qoSini ,  x v ela ,  t k i v i l i  mkerdis 

areSi ,  g u l i s  moqmedebis darRveva, Sinagani organoebis fun qc i e b is  

darRveva ( to q s i k ur i  h e patiti )  

b e r il i u m i s  Z i r i T a d i  masa grovdeba f il t v e b S i ,  magram 

Se i Zleba  misi aRmoCena R v i Zl S i ,  Tirk mlebSi ,  ele nTaSi .  

organizmidan b e r il i u m i  gamoiyofa nawlavebidan da Tirkmlebidan .  

b e r il iu m i s  da misi naerTebis zd k  _ 0,001 mg/m3 

b e r il i u m i T  da misi naerTebiT mowamvlis

 p r o f il a q t i k a  moicavs mkacr h igi e nur moTxovnebs

 mowyobilobaTa     h er m etulobis  mimarT. maqsimalurad     unda 

ga moiricxos b e r il i u m i s  da misi naerTebis moxvedra haerSi,  

agreTve kanis s a f a r i s  gaWuWyianeba. d i d i  mniSvneloba aqvs 

e f e q t ur i  v e n t il a c i i s  gamoyenebas g a w o v il i  haeris f a q i z i  

gawmendiT. b e r il i u m i s  f x v n i l i s e b r  naerTebTan muSaoba dasaSvebia 

x e l i s  boqsebSi (gaiSviaTebis qveS). d i d i  mniSvneloba aqvs 

i n d i v i d u a l u r i  dacvi s saSualebebis :  r e s p i r a tor e b i  («Лепесток-

200»,      «Астра-2»,      ШБ-1), sabuxarebis, s p ectansacmeli da sxv 

gamoyenebas. b e r il i u m i s  n i s l i s  an o r T q l i s  CasunTqvis 

ga n sa kuTre buli s aS iSroe b i s  SemTxvevaSi a u c il e b e l i a  

pnevmokostumiT (r e z i n i s  an q l o r v i n i l i s )  sargebloba .        agreTve

 a u c il e b e l i a        azb e stis        an       sxva       saxis 

xelTaTmanebis, r e z i n i s  Ceqmebis gamoyeneba. s p ectansacm eli Sedgeba 

la v s a n i s  an sxva mkvrivi         q so vilisag a n          S e k e r il i

 kostumisagan, s p ecTeTreulisaga n ,  Tavsaburavisagan da 

winsafrisagan .  



samuSaos damTavrebis Semdeg a u c il e b e l i a  dabana Sxapis qveS. 

a k r Z a l ul i a  s p ecta nsac mlis s a x l S i  waReba. s p ecta nsacmlis wmenda 

unda i yos me qa nizirebuli .  

mniSvnelovania samedicino p r o f i l a q t i k u r i

 RonisZiebebi: b er iliu mTa n  da k a vSire bul

 samuSaoebze miRebisas ukuCvenebas        miekuTvneba:        

a l e r g i u l i  daavadebebi,     sunTqvis     organoebis ,      g ul -

s i s xl Z a r R v T a  sistemebis, kuW-nawlavis tr a q t i s ,  kanis da sxv. 

q r o n i k ul i  daavadebebi. p e r i o d u l i  samedicino Semowmeba 
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tardeba 6 TveSi e r T x e l  Terapevtisa da r e n t g e n olog i s ,

 x o l o  saWiroebis SemTxvevaSi       _ o T ol a r i n g o l o g i s ,

 d e r m a tolog i s  da sxva s p e c i al i st e b i s  

monawileobiT. b e r i l i o z i s  d i a g noz i s  SemTxvevaSi muSa 

gadayvanil unda iqnas sxva samuSaoze, r o m el i c  araa 

d a k a vS ir e buli Be_Tan. dauSvebelia b eriliu mTa n  da mis 

naerTebTan konta qti agreTve mwvave i nto q s i k a c i i s  Semdeg s r u l i  

gamojansaRebis SemTxvevaSic ki, ramdenadac S e s a Zl e b eli a  am 

ni vTi erebis mimarT s e n s i b iliz ac i a .  

samkurnalo p r o f i l a q t i k u r i  kveba gulisx mobs  muSebisaTvis 

y o v eldR iur ad  damatebiT 150 mg C  vitaminis da 4 mg Bvitaminis micemas. 

 
 

8.6.9. vanadiumi 
 
 

vanadiumi (V) m o v e r c xl i s f r o  l i T o n i a .  Td n=1735
0C, Td u R =30000C.

 miiReba vanadiumis madnebisagan, besemerebis widisgan ,

 r o m e l i c  miiReba        T u j i s  k o n v e r t e r ul i

 gadamuSavebis p roc e s S i        (wida       12-15% vanadiums _       

Seicavs 

g a d a T v l i l s  V2O5-ze). 
 

vanadiumi gamoiyeneba l e g i r e b u l i  f ol a d e b i s a

 da maRalxarisxovani Senadnobebis, ferovanadiumisa da 

minis warmoebaSi. V2O3     da V2O5 k r i s t al e b i s a  da f x v n i l i s  s a x iT 

gamoiyeneba folad s a d n o b  warmoebaSi, s a f e i q ro  mrewvelobaSi . V2O5 

gamoiyeneba k a t a l i z a t o r a d       gogirdmJavas warmoebaSi,      

amoniumis metavanadati (NH4VO3) _ bambis q so v il e b i s  SeRebvisas da 

abreSumze a n i l i n i s  fi q s a ci i s aTv i s .  S ed is  melnisa da 

t i p o g r a f i u l i  saRebavis SemadgenobaSi. 

vanadiumis naerTebi organ izmSi xvdeba sasunTqi

 gzebidan mtveris saxiT .  grovdeba R v i Zl S i .

 Tirk mlebSi ,  kuWSi da     nawlavebSi . gamodis      

organizmidan T ir k ml e b i T  da kuW-nawlaviT. 

vanadiumis naerTebis toqsi kuroba  damokidebulia vanadiumis 

valentobaze  da b i o l o g i u r  ar eS i  xsnadobaze. xuTv ale nt i a n i  

vanadiumis naerTebi u f r o  maRali to q s i k u ro b i T



 xasiaTdeba, v idr e  samvalentianis . vanadiumis

 Senadnobebi b i o l o g i u r  ar eS i  s u s t i       xsnadobis      

gamo naklebad      toq s i kuria .       monacemebi l i T o n u r i  

vanadiumis toqsi kurobaze  a r  arsebobs. 

vanadiumis naerTebi Z l i e r  aRizianebs lor wo v a n  garss ,

 azianebs s i sxlZ arRv e bs ,  iwvevs mniSvnelovan 

c vl il e b e b s  c e n t r a l u r i  n e r v ul i  sistemisa da g ul -

s i s xl Z a r R v T a  sistemis mxridan, iwvevs nivTierebaTa c v l i s  

darRvevas. 
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unda aRiniSnos, rom vanadiumi bioelementia _

 monawileobs orga nizmis Jangva-aRdgeniT re qci e bSi da 

sisxlwarmoqmnis procesebSi .  adamiani dRe-RameSi 2 mg vanadiums 

R e b ulob s  sakvebTan erTad ,  vanadiumis g a Z l i e r e b ul i  miRebisas 

i g i  nawildeba     mT els  orga nizmSi da q sov ile bSi .  y v elaze      

d i d i  raode nobiT ki _ R v i Zl S i ,      Tirk mlebSi ,  Z vlebSi .      

orga nizmSi q r o n i k ul ad  moxvedrisas     vanadiumi u f r o  

Z l i e r a d  moqmedebs organizmze , v idr e  dariSxa ni .  vanadiumis 

oqsidebsa da m arilebs     S e u Zl i a      gamoiwvios     mwvave da

 q r o n i k ul i      mowamvlebi; S e s a Zle b eli a  a l e r g i u l i  

qmedebac. 

mwvave mowamvlebs a d g i l i  aqvs vanadiumis da misi

 m ar ile b i s  m aRali ko nc e ntr ac i i s  (20 mg/m3         da       meti)       

pirobebSi .  damaxasiaTebelia 1-6       d R i s  x a n gr Zli vo b i s  f a r u l i  

p er iodi .  SeimCneva r i n i t i  cx v ir id a n  Warbi gamonayofiT ( xS irad

 s i s x l i s  minareviT), ceminebiT,     nerwyvdeniT, y e l S i      

s i m S r al iT ,  T v a l i s  moWriT, g u l i s  ar eS i  t k i v i l i T ,  m S r al i  

x v el i T ,  Z l i e r i  qoSiniT ,  bronqospazmiT, z o g j e r      kanze     

gamonayariT     da     egzemiT. mwvave mowamvlis     mZime for m i s      

d r o s  SeimCneva pnevmonia, s i s x l i s  amoxveleba, maRali temperatura. 

vanadiumis oqsidebis , vanadatebis da q l o r i d e b i s  

a e r o z ol e b i  x S i r a d  iwveven mwvave a l e r g i u l  reqcias :

 b r o n q i a l u r i  asTmis Setevas, bronqospazmebs,mwvave 

r i n i t s  cx v ir id a n  s i s xld e n i T .  

q r o n i k ul i  i nto q s i k aci i s a s  u p i r v el e s  y o vl i s a

 viTardeba d i f u z i u r i  pnevmosklerozi ,     ro m els ac

 a xla v s      r i n i t i  da     f a r i n g i t i .  vanadiumis     

naerTebis a e r o zol e b i  iwveven q r o n i k ul bron q its ,      ro m els ac

 Si Zle b a  hqondes asTmuri xasiaTi .  am daavadebebs 

a xla v s  zeda sasunTqi gzebis katari ;  S e s a Zle b eli a  c x v i r i s  

Z g id i s  gaxvreta . 

vanadiumis widebis miRebisa da daqucmacebis operaciebze 

dasaqmebul muSebs x S i r a d  uviTardebaT pnevmokoniozi. mZime 

q r o n i k ul i  mowamvlis d r o s  SeimCneva e r i T r o c i t o z i ,  x o l o

 Semdeg eriTro p e n i a  ( h e molizi s  Sedegi), m S r al i  x v el a  

( z o g j e r  Z l i e r i      s i s xld e n iT ) ,  T v al i s a  da c x v i r i s



 lor w o v a n i      g a r s i s      Z l i e r i  gaRizianeba. z o g j e r       

SeimCneva      T ir k mle b i s       anTeba,      mxedvelobis gaRizianeba, 

dabrmavebac ki _ mxedvelobis nervis da baduras anTebis Sedegad, 

Tavis t k i v i l i ,  Tavbruxveva,       i st er i a ,        f s i q i u r i

 daavadebebi. a r c T u        iSv i aTi a        s a s i k v d ilo  

SemTxvevebi. mowamvlis Sedegad x S i r a d  viTardeba t u b e r k uloz i .  
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e l e q t r o m e t a l u r g i u l  qarxnebSi ferovanadiumis miRebisas 
kalciumva nadatis 

 

(Ca (VO3)2) mtverTan ko nta qtis Sedegad (0,4-0,002 mg/l V2O5-ze 

g a d a T vliT )  muSebSi SeimCneva gaxdoma, qoSini ,  x v ela  ( z o g j e r  

s i s xli a n i ) .  10 w el z e  meti s t a J i s  mqone muSebSi SeimCneva g ul -

s i s xl Z a r R v T a  da v e g e t at iur i  n e r v ul i

 sistemis f u n q c i o n al u r i  darRveva, agreTve b ioq im iuri 

Zvrebi. 

vanadiumis da misi naerTebis kanze moqmedeba iwvevs gaRizianebas 

kidurebze da saxeze gamonayariT, agreTve egzemas. 

muSa zo n i s  ha erSi z R v r u l i  dasaSvebi 

koncentraciebi :  V2O5-saTvis: kondensaciis 

a e r o z o l i  0,1 mg/m3 

V2O3 d ez i n t e gr a c i i s  a e r o z o l i  

_ 0,5 mg/m3; ferovanadiumisaTvis _ 1 

mg/m3 

i n d i v i d u al u r i  dacvis  saSualebebi :

 sunTqvis organoebis

 dasacavad a e r o z ol e b i s  arsebobisas _ 

r e s p i r a t or i ,  vanadiumis q l o r i d e b i s  warmoebisa da gamoyenebisas 

_ samrewvelo m f i l t r a v i  a irw i n aRi (marka B). qvabis wmendisas _ 

r e z i n i s  muzaradiani      da q a R ald i s  f i l t r i a n i  r e s p i r a tor i .  

a u c il e b e l i a  agreTve h e r m e tuli  s aT v ali s ,  r e z i n i s  

xelTaTmanis ,  mtverdamcavi q so v ili sg a n  S e k e r i l i  

s p ecta n sac mlis gamoyeneba, x o l o  qlor id e bT a n

 muSaobisas _ ШХЗ q s o v i l i s  

s p ecta n sac mlis gamoyeneba. 

p r o f i l a q t i k u r i  RonisZiebebi: e f e q t ur i  a d g il o b r i v i

 da s a e r T o c v l i T i  v e nt ilac i a ;  a p a r aturi s  

hermetizacia ; daqucmacebis operaciebis d r o s  masalebis danamva;

 samuSaoTa meqanizeba, muSaTa winaswari da p e r i o d u l i

 samedicino Semowmeba, y o v eld R i u r  r ac io nz e  vitaminebis 

damateba: C vitamini (200 mg), B1 da B2 (3 mg), A vitamin (2 mg), PP vitamini 

(20 mg). 

 
 

8.6.10. dariSxa n i  da misi naerTebi 



 
 

dariSx a n i  (As) _ l i T o n u r i  bzinvarebis mqone 

m o n a cr i sfro  kr i st al e b i a .  w y al S i  uxsnadia. haerze 

gavarvarebisas iJangeba As2O3-mde. Td n=817
0C,

 Ta qr =6150C. simkvrive 5,727 (140C-ze). samefo w y al i  da azotmJava 

dariSxa ns Jangavs H3AsO4-mde. 

dariSx a n i  gamoiyeneba naxevargamtari masalebis misaRebad, 
t y v i i s  danamatad 

 

s af a nt i s  Camosxmisas da t i p o g r a f i u l i  Senadnobebis Camosxmisas, 

r o ml e b i c  a r  Seicaven k alas .  
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dariSxanovani a n h idr id i  (As2O3) anu T e T r i  dariSx a n i  

w y al S i  xsnadi myari nivTierebaa. gamoiyeneba i n s e qticid e b i s

 dasamzadeblad, minis dasawdomad (bewveulisa           

da tyavis           dasakonserveblad) f i t u l e b i s            

gamosayvanad), gogirdwyalbadisagan            a irebis  gasawmendad,            

p ol i m e r i z a c i i s             r a e q c i i s  i n ic ir e b i s aTv i s ,  

p irot e q n i k ur i  masalebis warmoebaSi. 

n atriumis h i d ro a r s e n i t i  Na2HAsO3 w y alS i  xsnadi

 u f e r o  k r i s t a l u r i  f x v n il i a .  gamoiyeneba 

r o g o r c  h e r b i c id i  da v eterin ariaSi .  

k alciu m i s  metaarseniti Ca(AsO2)2 gamoiyeneba r o g o r c  
i n s e q t ic id i .  s p il e n Z i s  

metaarsenit -acetati _ 3 Cu(AsO2)2·Cu(CH3COO)2 ( p a r i z i s  mwvana, 

S v a i n f urt i s  mwvana) _ w y al S i  uxsnadi mwvane f x v n i l i  _ gamoiyeneba 

r o g o r c  i n s e q tofu n g ic idi .  pigmentad misi gamoyeneba a k r Z alul i a .  

dariSx a n i s  a n h idr id i  _ As2O5, w y al S i  xsnadi, T e T r i  

a m o r f ul i  nivTierebaa. gamoiyeneba r o g o r c  h er b ic idi ,  merqnis 

a nt i s e p t i kur i  damuSavebisaTvis, z o g i e r T i  saRebavis 

dasamzadeblad. 

natriumis h idro ars e n at i  (Na2HAsO4·7H2O da Na2HAsO4·12H2O)

 w y al S i  xsnadi u f e r u l i  kr i st ale b i a .  gamoiyeneba

 r o g o r c  i n s e q t ic id i ,  merqnis     a nt i s e p t i kuri  

damuSavebisaTvis. 

dariSx a n i s  (I) s u l f i d i  As4S4 _ w y alS i

 uxsnadi, mowiTalo- moyav isfro kr i st ale b i a .  

gamoiyeneba pirote q nik aSi ,  tyavis warmoebaSi da f erw eraS i ,  

r o g o r c  saRebavi. 

dariSx a n i s  (III) s u l f i d i  _ s p i r t S i  xsnadi, w i T e l i  an 

y v i T e l i  kr i st al e b i a .  gamoiyeneba tyavis warmoebaSi _ r o g o r c  

saRebavis pigmenti. 

moqmedebis s a e rTo  xasiaTi .  dariSxa n i s  naerTebi p i r v e l  

r i g S i  moqmedeben n e r v ul  sistemaze, s i s xlZ a rR v e b i s  kedlebze ,  

z rd i a n  k a p ilare b i s  gamtarobas da iwveven maT p ar ali C s ,  arRveven 

organizmSi nivTierebaTa c vl a s .  s i s x l i s  mimoqcevis r e g u l a c i i s  

meqanizmis darRvevis Sedegad ziandeba R v i Zl i ,  nawlavebi, 

Tirk mleb i ;  iwvevs kanis T r o f i k u l  daavadebebs,



 f r C x i l e b i s  dazianebas da avTvisebian warmonaqmnebs. 

organizmSi d ariSx a n i  S e i Zleba  dagrovdes Z vlebSi ,  

R v i Zl S i ,  Tirk mle bSi ,  TmebSi, f r C x il e b S i .  organizmidan 

gamoiyofa nawlavebidan, Tirkmlebidan ,  kanis j ir k vl e b id a n .  
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dariSx a n i s  naerTebis toqsikuroba  damokidebulia 

d ariSx a n i s  valentobaze  da naerTebis xsnadobaze.

 samvalentiani dariSxa n i s  naerTebi mniSvnelovnad 

to q s i kuri a ,  v idr e  xuTv ale nt i a n i  dariSx a n is  naerTebi. 

dariSx a n i s cudad xsnadi naerTebi ( s ulf id e b i )  da T v i T  

d ar i Sx a n ic  naklebad Sxamiania. 

organizmSi dariSxa n i s  naerTebis SeRwevis

 gzebis mixedviT ganasxvaveben mwvave mowamvlis sam 

formas. 

mwvave mowamvlis kuW-nawlavis forma viTardeba d ariSx a n i s

 kuWSi moxvedrisas. adamians p i r S i  aqvs l i T o n i s  gemo, 

xaxaSi uCndeba wvis SegrZneba, uviTardeba Z l i e r i  Rebineba da 

t k i v i l i  m u cl i s  areSi .  Rebineba wydeba, magram Z l i e r i

 t k i v i l i  grZeldeba .  iwyeba Z l i e r i  faR araTi ,  r o m e l i c

 q ol e r i s a T v i s  damaxasiaTebel      f aR ar aTs       waagavs.      

d i d i  raode nob iT w y l i s  dakargvis      gamo SeimCneva S a rd i s  

gamoyofis Semcireba, xma xdeba xrinwiani ,  viTardeba krunCxvebi, 

c i a nozi ,       S e i Zleba mowamlulma gonebac dakargos. temperatura      

n or m alurz e  dabalia .  

mwvave mowamvlis p a r al i C i s  forma SeimCneva organizmSi 

dariSxa n i s Z ali a n  d i d i  raode nobiT moxvedrisas. simptomebia: 

s a e rTo  sisuste ,  mtk iv n euli krunCxvebi, gonebis dakargva, 

komatozuri mdgomareoba, sunTqvisa da mamoZravebeli nervebis 

c e n t r i s  p a r ali C i .  

mwvave mowamvlis gamaRizianebeli moqmedebis forma

 SeimCneva dariSx a n i s  mtvris moqmedebisas Tv aleb i s a  da 

zeda sasunTqi gzebis lor wo v a n  garsebze . am d r o s  SeimCneva 

Tv ale b is a  da c x v i r i s  R r u s  lor w o v a n i  garsebis Sesieba, 

cemineba, xveleba. z o g j e r  s i s x l i s  amoReba. mowamvlis am formas 

Se i Zleba  a xld e s  kuW-nawlavis t r a q t i s  da n e r v ul i  siste mis 

mxridan movlenebi. 

q r o n i k ul i  mowamvlebi d a r e g i s t r i r e b ul i a

 im SemTxvevaSi, T u  saTavsis ha erSi 

dariSx a n i s  Semcveloba 40-175 mg/m3-s aRwevs. avadmyofobis 

mimdinareobaSi S e i Zleba  gamoiyos sami faza .  

kuW-nawlavis dazianebis f a z a  Semdegi simptomebiT xasiaTdeba:



 madis dakargva, g uli sr e v a ,  Rebineba, m u cl i s

 ar e S i t k i v i l i ,         f aR araTi s a         da kuWSe krulobis 

monacvleoba. 

lor w o v a n  garsz e  da kanze gamaRizianebeli moqmedebis

 f a z a  xasiaTdeba ko n iu n qt i v itiT ,  c x v i r i s  

lor w o v a n i  g ar s i s  s i m S r al iT ,  s u r doT i ,  c x v i r i s  Z g id i s  

gaxvretiT ,  xmis       C a xle C iT ,        bro n q it iT ,  kanze

 Cirqovani gamonayariT, kanis 
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pigmentaciiT, x e l i s  g u l i s a  da f e x i s  q u sl e b i s

 rqovana g a r s i s  gas q eleb iT ( h i p erkeratozi ) ,  

f r C x i l e b i s  mtvrevadobiT, Tmebis cveniT. 

c e n t r a l u r i  da p e r i f e r i u l i  n e r v ul i  sistemebis

 dazianebis f a z i s  simptomebia: Tavis       t k i v i l i ,

 f s i q i k i s  Sesusteba, mgrZnobiarobis darRveva, 

p arali C e b i ,  mxedvelobis moSla (dabrmavebac ki), kunTebis 

a t rof i a .  es p e r iod i  g u l i s  p a r al i C i s  Sedegad Sei Zleba 

s i k v d i l i T  damTavrdes. 

dariSxanTan x a n gr Zli v i  konta qtis SemTxvevaSi S e s a Zle b eli a  

sasunTqi gzebis da kuW-nawlavis t r a q t i s  kibos ganviTareba. 

muSa zo n i s  ha erSi dariSxa nisa  da dariSxanovani 

a n h idridebisaTvis zd k  _ 0,3 mg/m3. 

d ariSx a n i s  preparatebiT mwvave

 mowamvlisas SxamsawinaaRgedo saSualebaa mwvari 

magnezia (MgO) da rZe. p i r v e l i  daxmareba: d a z a r a l e b ul i s  s u fT a  

haerze gayvana. eqimis gamoZaxeba. 

p r o f i l a q t i k u r i  RonisZiebebia: saimedo

 v e n t il a c i a  da a p a r atur i s  

hermetizaciaa . 

 
 

8.6.11. dariSxan w y albadi ( arsini ) 
 
 

dariSxa n w y albadi (AsH3) _ u f e r o  airia .  s u fT a  s a x iT  _ 

usuno, minarevebis SemTxvevaSi _ n i v r i s  suniT .  

sawarmoo pirobebSi a r s i n i  S e i Zleba warmoiqmnas:

 dariSxa nSe mcveli gogirdmJaviT l i T o n T a  amoWmisas, 

mJavebiT dariSxa nSe mcv eli l i T o n e b i s  amoWmisas, TuTi az e  da      

rkinaze ga nzavebuli      mJavebis      moqmedebiT w y albadis

 miRebisas (SeduRebisa da sxva miznebisaTvis), 

dariSxanSe mcvel l i T o n z e  w y l i s  da teniani h a eris       

zemoqmedebisas,       dariSxanSe mcv eli madnebidan l i T o n i s

 gamodnobisas, a c e t il e n i s  miRebisas.       m aRali

 ko nc e ntr ac i i s        a r s i n i        S e i Zleba        warmoiqmnas 

dariSxa nSe mcveli madnebidan l i T o n i s  gamodnobis Semdeg 

d a r C e n il  widaze w y l i s  (agreTve ha eris tenis ) moqmedebisas. 



a r s i n i  moqmedebas iwyebs misi CasunTqvidan ramdenime saaTis Semdeg. 

mowamvlis      simptomebia:      Secieba,      Rebineba, Tavis      

t k i v i l i  da      misT.      a r s i n i  h e m ol i zu r i  qmedebis Z l i e r i  

Sxamia. S e s a Zl e b eli a  meThemoglobinis warmoqmnac. s i s x l i s

 h e m oliz i  midis mZafrad       da       swrafad .        mZime       

mowamvlebis       d r o s  
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S e s a Zl e b eli a  Sardsadeni arxebis gaWedva

 d a S l i l i  e r i T r o c i t e b i T

 ( r o ml i s  Sedegad viTardeba T ir k ml e b i s  ukmarisoba), 

s r u l i  anuria da s i k v d i l i c  ki. a r s i n i  moqmedebs agreTve 

c e n t r a l u r  n e r v ul  sistemaze, R v i Zlz e ,  Tirkmlebze .  

s i s xl i d a n  dariSxa n i  s wr af ad  gadadis sxvadasxva org a noSi  da 

q so v il e b S i  (gansakuTrebiT R v i Zl S i ,  TmebSi da f r C x il e b S i ,  

sadac didxans yovndeba). 

mwvave mowamvlis f a r u l  p e r iodS i  (CasunTqvidan 3-8

 s T  ganmavlobaSi) mowamvlis simptomebi a r  

SeiniSneba. ramdenime xnis Semdeg iwyeba Ta v is t k i v i l i ,  s a e rTo 

si sust e ,  g uli sr e v a ,  Rebineba, Secieba, te m p eraturis aweva. 

h e m oliz i s  progr e s ir e b i s  p e r iodi s aT v i s

 damaxasiaTebelia e r i T r o c i t e b i s  s w r a f i  d a Sla .  

sawyisi k l i n i k u r i  simptomebi mkveTrad Zlierde ba .  kanis s a f a r i  

j e r  R e b ulob s        b r i n j a o s f e r        S e f e r ilo b a s ,        Semdeg

 bac - y viTels ,  r o m el i c  damaxasiaTebelia      

h e m ol i z ur i  s i y v iTli s a T v i s .       p i r v e l       dReebSi temperatura 

38-390C-s aRwevs. 

T ir k ml e b i s  ukmarisobis p e r i od i  dgeba mexuTe-merve dRes. 

S a rd i s  raodenoba TandaTan mcirdeba s r u l  anuriamdec ki.

 avadmyofis mdgomareoba mkveTrad uaresdeba.     ramdenime     

saaTis     Semdeg avadmyofi Se i Zleba      Cavardes     komazotur 

mdgomareobaSi, r o m el ic ,  Cv eulebriv ,  s i k v d i l i T  mTavrdeba. 

gamojanmrTelebis p e r iod i  iwyeba a r s i n i T  mowamvlis

 SedarebiT msubuqi for m i s  SemTxvevaSi an      im

 SemTxvevaSi, T u       aRdgeba T ir k ml e b i s       funqcia .  

S e s a Zl e b eli a  Semdgomi g arTule b e b i  p ol i n e v r i t i s  saxiT . 

q r o n i k ul i  mowamvla mJRavndeba Semdegi simptomebiT:

 kanis s a f a r i s  s if e r m krTal e ,  Tavbru, saWmlis 

monelebis moSla , kuWis t k i v i l i ,  f aR araTi ,  xmis Caxrinwva,

 d a R l i l o b a ,  wonis dakargva.      SeimCneva      

damaxasiaTebeli      moxetiale t k i v i l i ,         kanze       

buStukebiani       gamonayari, Tmebisa da f r C x i l e b i s         

cvena. damaxasiaTebelia agreTve n e r v ul i  sistemis dazianeba. muSa 

zo n i s  ha erSi a r s i n i s  zd k  _ 0,1 mg/m3. 



gadaudeb eli Terapia : _ s r u l i  simSvide, Jangbadi. mwvave 

mowamvlis p e r i odS i  s i s x l i s  gadasxma rekomendebuli a r  aris .  

a n u r i i s  d r o s  ef e q tur i a  x elo v n u r i  T ir k mle b i s  gamoyeneba. 

a n t i d ot i  _ mekaptidi. 

i n d i v i d u a l u r i  dacva. p r o f il a q t i k a  _ samrewvelo 
a irw i n aRis (marka E an 

 

БКФ) gamoyeneba. y v ela p roc e s i s  hermetizeba. i s e T i
 l i T o n e b i s  da mJavebis 
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gamoyeneba, r o ml e b i c  a r  Seicaven dariSxans .  sahaero garemos 

k o n t r ol i .  muSaTa winaswari da p e r i o d u l i  ( w eliw adSi  e r T x el )  

samedicino Semowmeba. 

 
 

8.7. hemoglobinze moqmedi Sxamebi 
 
 

mrewvelobaSi, samedicino pra qti kaSida yofacxovre baSi

 gamoyenebul nivTierebaTa umravlesoba xasiaTdeba

 u p ir v ele s ad  he moglobinze      moqmedebis unariT .

 h e moglobini e r i T r o c i t i s        Semadgeneli       pigmentia,

 r o m e l i c  a r i s  f ilt v e b i d a n      qsovilebamde Jangbadis     

Z i r i T a d i      gadamtani. h e moglobinis     e r T i  m ol e k ula      

Seicavs     oT x      atom     rkinas     (Fe+2).     ramdenadac Jangbadi     

h e moglobinSi u S u a l o d       rkinasaTvis      fi q s irde ba ,  amdenad      

h e moglobinis      y o v el       m ol e k ul a s  S e u Zli a  S e i e rTos  

Jangbadis o T x i  atomi, miiReba oqsi h e moglobini (HbO2) da am s a x iT 

xdeba Jangbadis gadatana qsovilebTan .  

t o q s i k u r i  nivTierebebidan y v elaze  d i d i

 swrafva h e moglobinis mimarT gaaCnia n a xSirbadis 

o q s id s  anu mxuTav a irs .  

 
 

8.7.1. n axSirbadis o q s id i  
 
 

naxSirbadis o q s i d i  (CO) u f e r o  a i r i a  sunisa da gemos

 gareSe (amitom S e u Zl e b eli a  misi     aRmoCena adamianis     

ynosvis     organoebiT) , haerze ramdenadme msubuqi -fardobiTi 

simkvrive 0,967. CO S ed is  afeTqebis (60%-mde) da m T el i  r i g i  

sawarmoo airebis : sanaTi a i r i s  (4-11%), brZmedis da g e n e r atoris  

(30%) a ir eb i s SemadgenlobaSi.     warmoiqmneba     agreTve n a xSiris ,

 navTobis     da     sxva     sawvavebis a r a s r u l i  wvisas, 

Sigawvis Zravebis muSaobisas, mrewvelobis , t r a n s p ort i s ,  s o f l i s  

meurneobis meqanizaciis da amasTan dakavSirebiT navTobis, a i r i s ,  

n a x S ir i s  mzardi gamoyenebis      Sedegad s u l       u f r o  meti      

adamiani      g a n icdis wvis      produqte bi s zemoqmedebas.     wvis     

produqtebi      ki     g ar k v e uli      raodenobiT     y o v elTv i s      



Seicavs naxSirbadis      oqsids .       CO      S ed is       agreTve Tambaqos      

da      sxva b ol S i .       h a eris damabinZureblebidan ga vrc eleb i s a        

da       adamianze       zemoqmedebis       s aS iSroe b i s  mixedviT CO 

y v elaze  mniSvnelovnad iTvleba .  

n axSirbadis o q s i d i T  mowamvla Se s a Zleb eli a :  saqvabeebSi, brZmedis, 

martenis, samsxmelo saamqroebSi, Zravebis ga mosacdel sawarmoebSi; 

y v ela sawarmoSi, sadac 
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xdeba gamowva, Sroba ,  gaxureba an sawvavi a irebi s gamoyeneba 
(aguris ,  cementis, 
 

k era mikuli qarxnebi); qimiur mrewvelobaSi n e dl e u l a d  CO-s

 gamoyenebis SemTxvevaSi       _ m e T il i s  s p i r t i s ,

 ac eton i s        da sxv.       miRebisas; agreTve 

yofacxovrebaSi .  

n axSirbadis o q s id i  orga nizmSi xvdeba sasunTqi

 gzebidan. f i l t v e b S i  a t m o s f e r ul  haerTan erTad

 S e R w e uli      CO s wr af ad gadalaxavs a l v e o l a r u l -

k a p i l a r u l  membranas, ixsneba s i s x l i s  plazmaSi ,  d ifu nd ir e b s  

e r i T r o c i t e b S i  da S ed is  Seqcevad      qimiur      

urTierTqmedebaSi r o g o r c  daJ a ngul ,       ise       a Rd g e n il  

hemoglobinTan: 

HbO2+CO⇔ CO Hb+O2 an

 Hb+CO⇔ CO Hb 

 
 

warmoiqmneba p a T ol o g i u r i  kompleqsi _

 karboqsi h e moglobini (COHb), ro m els ac  ara aqvs Jangbadis 

Se erTebis unari . amasTan, h e moglobinis m ol e k ul a S i  CO

 uerTdeba r k i n i s  atomebs da gamoaZevebs Jangbads. cxadia ,  rom 

hemoglobins ( u f r o  zustad ,  mis 4 hems) S e u Zli a  S e i e rTos  o T x i  

mol e k ul a  CO. 

h e moglobinis mimarT CO-s maRali q im iuri s wr af v i s  gamo

 s i s x l i  metad i nt e n siur ad  STanTqavs CO-s. aRmoCnda, rom 

CO 250 -jer u f r o  a q tiur ad ukavSirdeba hemoglobins, v idr e  

Jangbadi. amis gamo naxSirbadis o q s id i s  mcire raodenobac ki, maT 

S o r i s  endogenuri , S e i Zleb a  s a S i S i  aRmoCndes d a x u r u l  

s i v r c e S i  adamianze x a n gr Zli v ad  moqmedebisas.      unda      

ga v iT valisw i noT ,  rom      karboqsi h e moglobinis d i s o c i a c i a      

Z ali a n      n el a      midis     (3500-jer     u f r o      n ela ,  v idr e

 oqsi h e moglobinis d i soc i a c i a )  da esec x e l s  uwyobs 

s i s x l S i  mis dagrovebas. a r t e r i u l  s i s x l S i  

oqsi h e moglobin is Se mcvelobis Semcirebis gamo mcirdeba 

a rt e r i e b S i  da venebSi Jangbadis Se mcvelobis sxvaoba,     r ac ,

 Tavis mxriv amcirebs     q s o v i l i s      unars, gamoiyenos 

m i t a n il i  Jangbadi, e.i, mcirdeba Jangbadis u t i l i z a c i i s  



ko ef ic i e nt i .  

dadginda , rom CO p i rd a p i r  gavlenas axdens t v i n i s

 q so v il e b S i  da p are n q i m atozul      organoebSi q s o v i l u r

 sunTqvaze, ramdenadac      CO-s S e u Zl i a  q imiuri k a vS iris  

damyareba r k i n i s  Semcvel q s o v i l u r i  sunTqvis fermentTan da 

misi blokire ba .  orga nizmSi irRveva nivTierebaTa c vl a :  

s i s x l S i  mkveTrad izrde b a  S a qris  Semcveloba,     grovdeba     

r Z i s      mJava,     ecema     s i s x l i s  sarezervo tutianoba ,  

mniSvnelovnad      izrd e b a       CO2-is gamoyofa, ecema      q so v il e b i s

 mier      Jangbadis 
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u t i l i z a c i i s  ko ef ic i e nt i ,  irRveva

 c il o v a n i  c vl a .  nivTierebaTa mimocvlis 

darRvevis Sedegad yalibdeba a c idoz i .  irRveva s i s x l S i  

kaliumisa da k alciu m i s  wonasworobac:     k alciu m i s      

Semcveloba izrdeba ,      x o l o      kaliumisa     _     mcirdeba. 

wonasworoba aRdgeba mowamvlidan 6-24 sa aTis Semdeg. 

mniSvnelovani c v l i l e l e b e b i  SeimCneva c e n t r a l u r  n e r v ul  

sistemaSi: t v i n i sa  da t v i n i s  g a r s i s  hiperemia, z o g j e r

 SeSupeba, sisxlCa qceve bi ,  z u r g i s  t v i n i s  darb ileba ,  

g u l i s  kunTSi SeimCneva sisxlCa qceva ,  r o m e l i c  aixsneba 

mimocvlis dauJangavi produ qte b is g a vle n iT  s i s xl Z arR v e b i s  

g a z r d i l i  gamtarobiT. 

naxSirbadis o q s i d i T  mwvave mowamvlisaTvis

 damaxasiaTebelia kanisa da lor w o v a n i  g a r s i s      

kaSkaSa - wiTeli S e f e r ilo b a ,  mra v ali orga nos da     

sistemis , gansakuTrebiT ki _ n e r v ul i  siste mis dazianeba, Tavis 

t k i v i l i ,  Tavbru, s a erTo sisuste ,  g uli sr e v a ,  Rebineba, fexebSi 

si sust e ,  a C q are buli guliscema .  

maRali ko nc e ntr aci i s  naxSirbadis o q s id i s  x a n g r Zl i v i

 moqmedebis SemTxvevaSi      S e i Zleba  ganviTardes

 i nto q s i k a c i i s  komatozuri forma: gonebis s w r a f i  dakargva,

 r e fl e q s e b i s       daTrgunva,      krunCxvebi,      g u l i s       

moqmedebis da sunTqvis     darRveva,     sasunTqi c e n t r i s  

p a r al i C i c  ki. komidan ga mosvlis     Semdeg a d g i l i  aqvs 

moZraobis aRgznebas ( or i e n t a c i i s  dakargva, a gr e s iuloba ,  

gaqcevis mcdeloba) , r o m e l i c  enacvleba dayruebis , gabruebis, 

d a T r g u n ul  mdgomareobas. orRveva     mexsiereba,     z o g j e r      d i d i      

xniT . S e s a Zle b eli a      f s i q o z i ,      parkinsonizmis movlenebi,       

iSv i aTad       n e v r it i        da       p ol i n e v r i t i .  n axSirbadis       

o q s i d i T        mZime mowamvlisas SeimCneva mxedvelobis dazianeba da 

mxedvelobis dakargvac ki, kanisa da kunTebis      T r o f i k u l i

 dazianebebi.      kanze      Cndeba      buStebi ,      iseve      r o g o r c  

damwvrobisas. es buStebi a d v il a d  skdeba da i nf ic ird e b a .  

mZime mowamvlidan meore-mesame dRes Se i Zleba ganviTardes

 to q s i k u r i  pnevmonia,      vinaidan am      d r o s

 organizmis      winaaRmdegoba i nfe qci e b is  mimarT 



daqveiTebulia .  

n axS irbadis o q s i d iT  q r o n i k ul  mowamvlas W r el i  

simptomatika aqvs. x S ir a d  SeimCneva a ste nov eg et atiuri sindromi _ 

Tavis t k i v i l i ,  Tavbruxveva, moTenTiloba ,  u Z ilob a ;  mexsierebis

 da yuradRebis daqveiTeba, Tavs iCens e mociuri 

gauwonasworobloba . S e s a Zle b eli a  c e n t r a l u r i  n e r v ul i

 sistemis dazianeba _ s i a r u l i s  S ec vla ,  

v e s t i b u l a r u l i  darRvevebi da sxv. 

muSa zo n i s  ha erSi CO-s zd k  _ 20 mg/m3. 
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p r o f i l a q t i k u r i  RoniZiebebi: sawarmoo proceseb is (mag. 

brZmedis Ru m elSi  kazmiT C at virTv i s )  meqanizeba, saTbobis u f r o  

s r u l a d  dawvis u zru n v el yof a  da Sigawvis c i k l S i  

k a t al i z a t or e b i s  gamoyeneba; saqvabeebSi, samWedloebSi da a.S. 

warmoqmnili a irebi s  gayvana; a i r i s  a p a r atur i s

 h ermetuloba da maTi d r o u l i  remonti; samsxmelo     da

 sxva     c x e l      saamqroebSi                 CO-Tan     da     sxva     

to q s i k ur  airebTan s a b r Z ol v el a d  bunebrivi v e n t i l a c i i s  _ 

a e r aci i s  gamoyeneba; mT el r i g  SemTxvevebSi          e f e q t ur i           

a d g i lo b r i v i  v e n t il a c i i s  organizeba ;          ha eris 

Semadgenlobaze s i st e m aturi       l a b o r a t o r i u l i       k o n t r ol i ,       

muSebis      winaswari samedicino     Semowmeba.     CO-Tan     da k a vS ir e bul     

samuSaoze     ukuCvenebas miekuTvneba: s i s x l i s ,  f i l t v e b i s  da 

n e r v ul i  daavadebebi. 

p r o f i l a q t i k u r  samedicino RonisZiebebs

 miekuTvneba: Jangbadis winaswari i n h alacia ,  

or v al e n t i a n i  r k i n i s  preparatebis (mag. ferkoveni ) miReba. 

mowamvlisas p i r v e l i  daxmarebis aRmoCena: d a z a r a l e b u l i s

 gayvana s u fT a  haerze da Jangbadis CasunTqva. eqimis mosvlamde 

x e lo v n u r i  sunTqvis Catareba. karg Sedegs i Zle v a  karbogenis

 (O2+5%CO2) CasunTqva, x o l o  sunTqvis c e n t r i s  

daTrgunvisas      kanqveS      an      venaSi      l o b e l i n i s  Seyvana,      

u l t r a i i s f e r i       sxiv eb iT dasxiveba x e l s  uwyobs organizmidan 

CO-s u f r o  s wr af ad gamoyvanas. 

 
 

8.7.2. meThemoglobinwarmomqmneli Sxamebi 
 
 

h e moglobinze moqmedi Sxamebidan aRsaniSnavia agreTve

 nivTierebebi , r o ml e b i c  h e moglobinis m ol e k ul a S i  

Semaval r k i n i s  or v ale nt i a n  io ns  Jangaven r k i n i s  samvalentian 

ionamde. r i s  Sedegadac h e moglobini gadadis a x a l  formaS i  _ 

meThemoglobinSi       (MtHb), r o m l i s  m ol e k ul i s  rkina       mWidrod       

ukavSirdeba h e moglobinis j g u f s ,  r a c  amuxruWebs he moglobinis ,  

r o g o r c  Jangbadis gadamtanis funqcias .  meThemoglobini            

k arbo q s il h e moglobi n i s             msgavsad            amcirebs 



s i s xl Z arR v e b i s  k a p ilar e bS i  oqsi h e moglobinis d i s o c i a c i i s  

siCqares, r a c  amZimebs mo w a mlulis mdgomareobas. 

meThemoglobinwarmomqmneli Sxamebia: n itron a erTe b i

 ( a zot i s  oqsidebi ,  n itrat e b i ,  n i tr i t e b i ,  

t r i n i t r o t o l u o l i ) ,  aminonaerTebi ( a n il i n i ,  h idro q s ila m i n i ,  

f e n il h i d r a z i n i ,  a mi nofenolebi da maTi warmoebulebi) , 

damJangvelebi ( qlor at e b i ,  permanganatebi, n a ft al i n i ) ,

 mJangvel-aRmdgeneli saRebavebi       

( m eTile ncisf er i ) ,  
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samkurnalo preparatebi ( n i t r o gl i c e r i n i ,  a m il n i t r i t i ,

 novokaini, a s p iri n i ,  barbituratebi ) .  am CamonaTvalidan

 n a Tl a d  Cans, rom warmoebaSi da yofacxovrebaSi          

meThemoglobinis          warmoqmnis          Sedegad          d id i a           

s i s x l i s  Jangbadgadamcemi fu n q c i i s  blo k i r e b i s  saSiSroeba . 

magaliTad, dadg e n ilia ,  rom sasmel w y alS i  azotmJavas 

m ar ile b i s  Semcvelobam adamianebSi Se i Zleba gamoiwvios 

meThemoglobinis     sindromi ,      r a c  s e r i o z u l      s a frT x e s      

uqmnis     bavSvebs.     a m i a k u r - g v a rj ilur i  sasuqebi niadagidan 

xvdebian g r u n t i s  w yle bS i  da     Ria  wyalsacavebSi . orga nizmSi 

moxvedrisas n i tr at e b i  nawlavebis m i k r o fl o r i s  g a vle n iT  

gadadian n i tr i t e b S i ,  ro ml e b i c  Seiwovebian s i s x l S i  da 

h e moglobinis g ar k v e ul raodenobas meThemoglobinad      gardaqmnian.

 garda     amisa, n i tr at e b i       da      n i t r i t e b i       f a r T o d  

gamoiyenebian      sakonservo      da      Zexvis      warmoebaSi      

x o r c i s       dasamuSaveblad da S e u Zl i a T         Z l i e r         

Searyion        adamianis        ja n mrTeloba ,         gansakuTrebiT        

g ul - s i s xl Z a r R v T a      p a T olo g i i T a  da     sunTqvis organoebis     

p a T ol o g i i T  daavadebuli adamienebisa. kidev     u f r o      

saSiSi a  es     Sxamebi     s i s x l n a k l u l i      adamianebisaTvis. 

meThemoglobinwarmomqmnelebs miekuTvneba agreTve sakvebi produqtebis ,  

magaliTad, xaxvis, n i vris ,      p irSuSx as      da     b ol o k i s      

k u l i n a r u l i  damuSavebisas     warmoqmnili a q r ol a d i  nivTierebebi . 

mwvave meThemoglobinuri mowamvlis simptomebia: Z l i e r i

 Tavis t k i v i l i ,  Tavbru, g uli sr e v a ,  Rebineba,     

gabrueba, gonebis dabindva an     s r u l i      dakargva. SeimCneva     

lor w o v a n i      g a r s i s  da kanis     n a c r i s f e r - l u r j i      

S e f e r ilo b a ,      R v i Z l i s  zomebis       gadideba.       mZime       

mowamvlis       SemTxvevaSi s i s x l S i        meThemoglobinis Semcveloba 

h e moglobinis mT el masasTan SedarebiT 60-70%-s aRwevs. 

meThemoglobini warmoiqmneba s i s x l z e

 damJangvelebis moqmedebis Sedegad, x o l o  

maTi q i miuri antagonistebi _ aRmdgenlebi axdenen SxamiT 

s a x e S e c v l il i  s i s x l i s  pigmentis reaqtivacias .  am nivTierebebma 

a ntioqsidantebis saxelwodeba miiRes. 

t o q s i k u r i  meThemoglobinebis d r o s  antidotebia :  glu koz a ,  



m e T il e nc i sf e r i .  mowamvlis x el s a y r el a d  damTavrebis

 saSualebas i Zle v a  mo w a mlulis  s i s x l S i  

e q str e m alurad d i d i  raode nobiT Jangbadis Seyvana. 
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8.7.3. h e mol izur i  Sxamebi 
 
 

s i s x l i s  Jangbadgadamcemi f u n q c i i s

 m a blokir e b el Sxamebs miekuTvneba agreTve e.w. 

h e m ol iz u r i  Sxamebi, ro m elTa  qmedeba iwvevs h e moglobinis 

gamosvlas e r iTroc it e b i d a n  da plazmaSi gadasvlas .  h e m oliz i s  

p roc e s i  ga n ixileba  e r T i s  mxriv, r o g o r c  SxamebiT 

e r i T r o c i t e b i s  g a r s i s  garRvevis Semdeg, x o l o  meores mxriv,

 r o g o r c       f e r m e n t ul i  procesebis      r T u l

 jaWvSi      c v l il e b e b i s  Sedegi. e r i T r o c i t i s  gareSe 

h e moglobini kargavs JangbadTan dakavSirebis unars. amasTan, i g i  

n a w ilo br i v  gardaiqmneba n a R vl i s  pigmentad da sxva, a g e bulebiT 

masTan a x l o s  mdgom produqtebad , x o l o  n a w ilobr i v  gamodis 

organizmidan T ir k ml e b i s  g a vl iT .  r a c  u f r o  i nt e n s iur ia  

h e molizi ,  miT u f r o  naklebi h e moglobini rCeba organizmSi da 

miT u f r o  bevri gadadis S ardSi .  am movlenas h e moglobinuria 

ewodeba da s i s xlZ arR v e b S i  mimdinare h e m ol iz i s  e r T - e rT i  

damaxasiaTebeli da s a S i S i  niSania. 

h e m oliz i s  gamomwvevi Sxamebia: b e r T ol e s  m a r il i ,

 z o g i e r T i  h idrazin w ar mo e buli       (mag.

 f e n il h i dr a z i n i ) ,        sxvadasxva       medikamenti       

(qinaqini, s ulf a n ila m id e b i ,  f e n ac eti n i  da sxv.), x o l o  yv elaze 

t i p i u r i  h e m ol i z u r i  Sxamia dariSxa nw y albadi ( arsi n i  _ AsH3). 

organizmSi m o x v e d r il i  ar s i n i s  mniSvnelovani n a w i l i  

iJangeba da gadadis el e m e n t a r ul dariSx a nS i  da mis

 oqsidebSi , r o m el i c  Se i Zleba aRmovaCinoT s i s x l S i

 da        Sinagan        organoebSi .  arsi n i ,         r o g o r c         

Z l i e r i         aRmdgeneli, urTierTqmedebs orga nizmis

 JangbadSemcvel makromolekulebTan , p i r v e l  r i g S i  

oqsihemoglobinTan .  mowamvlis f a r u l i      p e r iod i s  (3-5 sT )

 Semdeg     mo w a mlulis  s i s x l S i  mcirdeba 

e r i T r o c i t e b i s  raodenoba, viTardeba i s e T i  s a S i S i  simptomebi, 

rogoric a a :       Tirk m ele b i s       dazianebis      Sedegad S a rd i s       

gamoyofis      damuxruWeba, R v i Z l i s  f u n q c i i s  moSla ,  s i s x l i s  

wnevis davardna. 

a r s i n i T  mowamvlisas e f e q t ur i  a n t idot i a  pre p arati  



` a ntarsini ~  (mekaptidi). misi moqmedebis Sedegad warmoiqmneba 

a r a to q s i k ur i  kompleqsi `mekaptidi-arsini~ . z o g i  mkvlevaris

 a z r i T  a r s i n i T  mowamvlidan 5-7 d R i s  Semdeg

 mizanSewonilia u n i t o l i s  miReba, r o m e l i c  aCqarebs

 dariSxa n i s  gamoyvanas       organizmidan , ramdenadac am 

d ro i s a T v i s  Z i r iTad ad  damTavrebulia a r s i n i s  daJangva. 
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8.8. ciannaerTebi 
 
 

ciannaerTebis y v elaze mniSnelovan
 warmomadgenlad dRemde iT vl e b a  

 

wyalbadcianmJava anu s i n i l i s  mJava
 (HCN)_msubuqi, a q r ola d i ,  mware nuSis 
 

damaxasiaTebeli sunis mqone siTxe .  HCN nebismier Ta n af ardob iT 

ixsneba s p i r t S i  da eTerSi .  i g i  Z l i e r  sawamvlavs warmoadgens _ 

0,05 g odenobiT ukve s a s i k v d ilo  mowamvlas iwvevs. 

ciannaerTebs miekuTvneba s i n i l i s  mJavas marilebi :  KCN, Na CN, CH3 CN 

da sxv. Na CN da KCN- u f e r u l i  kr i st al e b i a ,  haerze 

lRvebian ,  axasiaTebT s i n i l i s  

mJavas s u s t i  suni , ixsnebian w y alS i  da s p i r t S i .  haerze t e n i s  

Tanaobisas i Sl e b i a n  HCN_is gamoyofiT. ciannaerTebis xsnarebs 

t u t e  reaqcia aqvT. 

ciannaerTebi u Z v eles i  droid a n  gamoiyeneboda. magaliTad, 

Z v el  egvipteSi qurumebi atmis foTl e b i s g a n  amzadebdnen

 esencias, r o ml i T a c  damnaSaveebs klavdnen.

 c n o b il i a ,  rom aseTi     ese nciis Semadgeneli     

n a w il i a  s i n i l i s  mJava, r o m e l i c  warmoiqmneba mce n areuli 

warmoSobis z o g i e r T i  ni vTi erebis f e r m e n t ul i  gardaqnis 

proce sSi .  

maRali q i miuri aqtivobisa da sxvadasxva k l a s i s  

mra valricxova n naerTebTan urTierTqmedebis un aris  w y alo b iT

 ciannaerTebi f a r T o d  gamoiyenebian 

mrewvelobis mraval dargSi ,  s o f l i s  meurneobaSi, samecniero 

kvlevebSi . 

s i n i l i s  mJava gvxvdeba sawarmoo saTavsis ha erSi

 wyalbadcianmJavis, b e n zoli s ,  t o l u o l i s a  da

 q s i l o l i s ,  sanaTi a i r i s ,      cianidebis ,  rodanide bis 

mJaunmJavas       miRebisas;       koqsqimiur qarxnebSi;       

g al v a n o pl a s t i k u r i  mooqvris, mo v ercxlv i s  da mospilenZebis 

dros ;  c e l u l o i d i s  wvisas; f o l a d i s  cianirebisas ,  l i T o n e b i s  

wrTobis a  da Txevadi cementaciis proce sSi ,  s u l f i d u r i  

t y v i a _TuT i i s  madnis f l o t a c i i s  meTodiT gamdidrebisas; 

brZmedis a i r S i  (100 m3     a i r S i  0,03-0,3 g ciannaerTebia) ;     



airgawmendis     Camdinare     w yle bSi      ( yov el 1 l      w y alS i      2,7-

9 mg); Tambaqos b o l S i  (10 g Tambaqoze 0,002 g). 

s i n i l i s  mJava gamoiyeneba n i t r i l u r i  kauCukis,

 s i n T e z ur i  boWkos, plastmasebis ,     o r g a n u l i  minis,

 r Z i s  mJavas s i nT ezSi ;  medicinaSi; t r a n s p ortz e  

dezi nf e qc i i s aTv i s ;            d e r a t i z a c i i s a T v i s            (gemebze),           

s o f l i s            meurnoebaSi mRrRnelebTan s a br Zol v elad ,  

x e x i l i s  S e s a xr Colad .  
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natriumisa da k alium i s  cian idebi gamoiyenebian

 madnebidanoqrosa  da v e r c x l i s  amosaRebad; 

g al v a n o pl a s t i k u r i  mooqvris, movercxlvisas ;  mooqvrisas _ 

amalgamas gamoyenebiT; o q ro s  sagnebisa da Z v i rf a s i  qvebis 

gasawmendad; l i T o n e b i s  r C i l v i s a s  da Txevadi cementaciisas, 

l i T o n T a  wrTobisas ,  maTi s p ile n Z iT ,  T u T i i T ,  kadmiumiT,

 v e r c xl i T ,      T i T b e r i T      d afarv i s a s  ( g alva nur

 saamqroebSi     am mizniT ciannaerTebis sakmaod

 k o n c e n t r i r e b ul i      xsnarebi gamoiyeneba);

 p o l i l i T o n u r i  madnebis gamdidrebisas; sarkeebis 

movercxlvisas ;  f o t o g r a f i a S i ,  l i T o g r a f i a S i ;  sxvadasxva 

cianidebis ,  f a r m a c e v t ul i  preparatebis warmoebaSi da sxv. 

ciannarTebis gamoyenebis aseTi f a r T o  s p e q tr i  bevr 

S e s a Zle blob a s  qmnis i ntoq s ik acii saTvi s .  ci a n id e biT mowamvla 

sakvebSi d i d i  raode nobiT nuSis ,  atmis, g arg aris ,  a l u b l i s ,

 ql i a v i s  T e s l i s  gamoyenebamac Se i Zleba gamoiwvios. 

ciannaerTebi f i z i o l o g i u r  pirobebSi      adamianis

 orga n izmSic warmoiqmneba _ endogenuri warmoSobis 

cianidebia aRmoC enili b i o l o g i u r  siTxeebSi ,  amosunTqul haerSi ,         

S ardSi .  amasTan         dakavSirebiT         unda         aRiniSnos         

B12          vitaminic (cianokobalamini) ,     r o m e l i c      cianna erTs     

warmoadgens da     r o m el i c      a u c i l e b e l i a  organizmis 

n o r m alur i  sisxlwarmoqmnisa da n e r v ul i  sistemis , R v i Z l i s  

da sxva organoTa fu n qcionirebisaTvis .  

ciannaerTebis zemoqmedebiT organizmi kargavs Jangbadis 

SeTvisebis unars. c i a n id io n i  (CN)- axdens r k i n i s  Se mcveli 

sunTqvis e r T e r T i  ferme ntis blok ir eb a s ,  amuxruWebs q so v il e b i s

 sunTqvis n or m alur  process .  sunTqvis fermentTan 

moqmedebs organizmSi m o x v e dr il i  sawamlavis n a w il i ,  danarCeni ki 

u c v l e l i  s a x iT  gamodis organizmidan amosunTqul haerTan erTad . 

ciannaerTebis to q s i k u r i  qmedeba daiyvaneba      Z ir iT ad ad  n e r v ul i

 siste mis sunTqvis c e n t r i s  p ar ali Cz e ,  ramac Sei Zleba 

gamoiwvios sunTqvis gaCereba, g u l i s  moqmedebis darRveva da 

s i k v d il i .  

ciannaerTebis organizmSi  moxvedra

 S e s a Zle b eli a  sakvebTan da w yalTan 



erTad ,  agreTve d a z i a n e b uli  kanidan. Z ali a n  saSiSia  a q r ol a d i  

cia n idebis ( p i r v el  r i g S i  s i n i l i s  mJavas da ql orc i a n i s )  

i n h a l a c i u r i  zemoqmedeba. 

ciannaerTebs ga mokveTili k u m ula c i ur i  Tvisebebi a r  gaaCniaT. 
 

mwvave mowamvla metad s wr afad  viTardeba m aRali 

ko nc e n tr ac i iT s i n i l i s  mJavas moqmedebisas, r i s  Semdegac adamiani 

S e i Zleba  ramdenime w uTS i  daiRupos , SedarebiT d a b al i  

konc e ntracii sa s ganasxvaveben 4 stadias .  
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I _ mTvlemare s t a d i i s  d r o s  SeimCneva lor wo v a n i

 g a r s i s  gaRizianebis SegrZneba. s i sust e ,  a C q are buli 

guliscema ,  Tavis t k i v i l i ,  Tavbruxveva, g uli sr e v a ,  Rebineba,      

Rrma sunTqva. am      st adi az e  mo w a mlulis s u fT a  haerze

 g a s vli s a s  mowamvlis y v ela simptomi s wraf ad qreba. 

II _ st ad i az e  viTardeba m t a nj v eli  qoSini ,  sunTqva xdeba 

i S v i a T i  da Rrma, Zl i e rd e b a  s a e rTo si suste ,  g u l i s  

areSe t k i v i l i  da moWeris grZnoba. p u l s i  S e n ele buli a ,  

T v a l i s  ka klebi g ad mo k ar kluli .  

III _ krun Cx viTi  stadia :  mow a mluls uCndeba S i S i s

 Z l i e r i  grZnoba, a C q are buli     p ul s i ,  z e d a p i r u l i      

sunTqva, gonebis dakargva,     Z l i e r i  krunCxvebi, S ard i s a      da 

g a n a vlis krun Cxv iTi gamoSveba, x i l u l i  lor w o v a n i  g a r s i  

kaSkaSa a l i s f e r i  xdeba. 

IV _ p a r a l i z u r i  st adi a  – mgrZnobelobisa da r e fl e q s e b i s  

s r u l a d  dakargva krunCxvebis Sewyveta, sunTqvis mkveTri

 Seneleba, da b olo s ,  misi gaCereba

 da s i k v d il i .  

adamianisaTvis s i n i l i s  mJavas t o q s i k u r i  

koncentraciebi :  20 mg/m3 – adamianSi iwvevs Tav is 

t k i v i l s ,  Tavbrus, 

20_60 mg/m3 – x a n gr Zli v ad  CasunTqvisas – Tavis

 t k i v i l s ,  gulisr e v a s ,  Rebinebas, a C q arebul 

guliscemas ,  

100 mg/m3     – saSiSia  s i c o c xl i s a T v i s .  C v eulebriv ,  adamiani 

kvdeba 1 sa aTis Semdeg. q r o n i k ul i  mowamvlis k l i n i k u r i  simptomebi 

mravalgvaria da c vl a d i :  Ta vis t k i v i l i ,  Tavbru, Z l i e r i  

d a Rl il o b a ,  g uli sr e v a ,  g a x S i r e b ul i  Sardva, mkerdSi da kuWis 

ar e S i  simZimis grZnoba. SeimCneva s i s xl Z arR v e b i s  to n u s i s  

daqveiTeba, g u l i s  yru  tonebi , d a b al i  a r t e r i a l u r i  wneva, 

g a x S i r e b ul i  Sardva da S a rd S i  c i l a .  y v ela avadmyofTan 

SeimCneva avadmyofuri reaqcia al k o h olz e .  

NaCN da KCN xsnarebis kanze moqmedebis Sedegad Se i Zleba

 ganviTardes egzemebi, naxeTqebi ( xS ir ad  Rrma

 w ylul e b iT ) .      f x v n i l i s e b r i  k aliu m i s  c i a n i d i  iwvevs 

gamonayars. 



mcire ko nc e n tr a c i iT  cia nidebis x a n gr Zl i v i  moqmedebisas

 organizmSi grovdeba cia nid ebis gardaqmnis

 produqte bi  – rodanidebi ,  r o ml e b i c  arRveven 

f a r i s e b r i      j i r k v l i s      hormonis     si nTezs .      am     d r o s      

S e i Zleba kompe nsatorulad g a i z ardos  f a r i s e b r i  j i r k v a l i  da 

gaCndes Ciyvi. 
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muSa zo n i s  h a erSi ciannaerTebis zd k  – 0,0003 mg/l 

( g a d a T v l il i  HCN – ze  p i r v e l i  daxmareba: s u fT a  haerze gayvana,

 gaWuWyianebuli da Se moWerili tansacmlisagan

 ganTavisufleba ,  s wr afad Rebinebis gamowveva     da     

patar_patara u l u f e b i T      w y albadis zeJangis 2%-iani 

w y alsx n ar i s  daleva .  p i r v e l i  daxmareba d a z a r al e b ul s  unda 

aRmouCinon s wrafad  da zustad .  

s i n i l i s  mJavas o r T q l i T  mowamlisas s as arg e bloa amiakis 
CasunTqva. 

 

sunTqvis SeCerebis SemTxvevaSi dauyovnebliv unda

 Cautardes x elo v n u r i  sunTqva e r T d r o u l a d  karbogenis 

(95% O2 da 5% CO2) CasunTqviT. umetes SemTxvevaSi x elo v n u r i  sunTqvis

 Catareba saWiroa xa ngrZlivad .        sunTqvis       

aRsagznebad x elo v n u r  sunTqvasTan e rTad  rekomendebulia 

d a z a r al e b ul i s a T v i s  kefaze c i v i  w y l i s  nakadis Sesxma. 

e f e q tur i a  bambidan a m i l n i t r i t i s  o r T q l i s  CasunTqva (bambis 

tampons asveleben a m il n i t r i t i T ) .  

g u l i s  n o r m alur i  moqmedebisaTvis eqimis

 daskvnis s a fu Z v elze  dasaSvebi kanqveS kofe i nis ,  

q a f u r i s  da sxv. Seyvana. 

c i a n m ar ile b iT  kuW-nawlavis tr a q t id a n  mowamvlisas 

rekomendebulia kuWis amorecxva w yl i T ,  k aliu m i s

 permanganatis x s n ar iT  an natriumis

 bikarbonatis (sasmeli sodis )  1-2%-iani w y alxs nariT .  

a u c i l e b e l i a  y o v el  15 w uTSi  1 s u f r i s  kovzi mwvari magneziis 

xs n aris daleva .  

d a z a r a l e b ul i s  gonze mos vlis a  da sunTqvis aRdgenis 

Semdeg a u c il e b e l i a  misi h o s p i t al iz a c i a ,  5-7 d R i s  

ganmavlobaSi eqimis meTvalyureoba da saerTo-gamajansaRebeli 

mkurnalobis Catareba. 

i n d i v i d u al u r i  dacva: m f i l t r a v i  samrewvelo a irw i n aRi 

(marka B), a irw i n aRi ВКФ kvamlis da mtvrisagan da mcv eli 

f i l t r i T ;  Z ali a n  m aRali ko nc e ntr ac i i s  SemTxvevaSi _ 

m a i z ol i r e b e l i  airwinaRi . 

a u c il e b e l i a  kanis dacva (rezina , p e r q l o r v i n i l i s ,  

ka pronis an n e i lo n i s  xelTaTmaniT .  p i r ad i  higien is 



RonisZiebebis mkacrad dacva, muSa saTavsSi kvebis, mowevis mkacrad 

akrZalva . y o v e ld R i u r i  kvebis r a c io nz e  vitaminebis damateba (A 

vitamini_2 mg da C vitamini_100 mg.) samuSaos dawyebamde x el e b i s  

S ez elv a  s i T x i T ,  r o m e l i c  Seicavs 20 w i l  n i S a dur i s  s p i r t s ,  

100 w i l  gl i c e r i n s ,  50 w i l  s p i r t s  (96%), 5 w i l  b o r i s  mJavas 

da 25 w i l  wy als .  samuSaos Semdeg x el e b i s  damuSaveba k aliu m is  

permanganatis 0,2%_iani x s n ar iT  an 2%_iani w y albadis zeJa ngiT 
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p r o f i l a q t i k i s  RonisZiebebi: danadgarebisa da 

mowyobilobebis hermetizeba, s a S iS  a d g il e b S i  sahaero garemos

 s a k o n t r olo  s p e c i a l u r i  xelsawyoebi da avtomaturi

 s i g n al i z a c i a      (mag, f o t o k o l o r i m e t r i s  da xmovani

 s i g n al i z a c i i s  gamoyeneba),     h a erSi     cia nid ebis     

gasauvneblad Jangbadis     gamoyeneba.     muSebisaTvis muSaobis

 u s a f r T x o  wesebis     swavleba, d a z a r al e b ulT a T v i s

 p i r v e l i  daxmarebis armoCenis swavleba. p e r i o d ul i  (12 TveSi 

e r T x el )  samedicono Semowmeba. e f e q t ur i  v e n t i l a c i i s  mowyoba. 

 
 

8.9. gamaRizianebeli aire b i 
 
 

gamaRizianebel airebs miekuTneba: q l o r i  fosge n i ,  

d ifosg e n i ,  q l or p i k r i n i ,  gogird w y albadi ,

 f o s f o r t r i q l o r a n h i d r i d i ,  fTor w y al b a d i ,

 gogirdova n i  a n h idridi ,  g o g i r d i s  a n h idridi ,

 a z o t i s  oq s id i ,  a z o t i s           d io q s id i ,  

p e r f T o r i z o b u T il e n i ,       amiaki. es a irebi  adamianis

 organizmze      gansxvavebuli moqmedebis miuxedavad 

s a erTo TvisebebiT xasiaTdebian. mag. y v ela maTgani haerze mZime 

a iria .  w y al S i  xsnadobis mixedviT i yofi a n  o r  j g uf a d :  karg 

xsnadebad da cudad xsnad nivTierebebad. 

organizmze maTi moqmedebis gamovlenaSi wamyvania sasunTqi gzebis 

da T v a l i s  garegani a r i s  dazianebis simptomebi, Tumca,

 arsebobs Sxamebis am j g u f i s  c a l k e u l i  

warmomadgenlebis mier gamowveuli i nto q s i k ac i i s  s p e c i f i u r i  

niSnebic. 

w y al S i  kargad xsnadi a irebi  ( fTor w y alb ad i ,  q l o r i ,

 qlo r p i k r i n i ,  gogirdova n i       da g o g i r d i s       

an h idridebi ,  amiaki, gogirdw y albad i )  Z i r iT ad ad  yovndebian

 sasunTqi     gzebis zeda n a w il S i      da iwveven     qimiur

 gaRizianebas da damwvrobasac ki.      mwvave mowamvlebis      

d r o s       aRiZvreba:      to q s i k u r i       l a r i n g i t i ,  bro n q iti ,  

u f r o  mZime SemTxvevebSi-toqsikuri b r o n q ol i t i ,  f i l t v e b i s  

SeSupeba, pnevmonia. 

w y alS i  cudad xsnadi airebi -fosgeni ,  d ifosg e n i ,  a z o t i s  



oqsidebi-aRweven Rrma sasunTq gzebSi da iwveven maTSi p a T ol o g i u r  

c vl il e b e b s .  t i p i u r i  formebia : f i l t v e b i s  SeSupeba, 

b r o n q ol i t i ,  pnevmonia, t o q s i k u r i  bron q iti .  

y v elaze  to q s i k u r i  airebia p e r f T o r i z o b u T il e n i ,  

fTor w y al b a d i ,  fosgeni ,  q l o r i .  
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8.9.1 q l o r i  
 
 

q l o r i  (CI2) momwvano-moyviTalo f e r i s  mxuTavi sun is a iria ,  
haerze 2 , 5 -jer 

 

mZime. w y alS i  gaxsnisas warmoqmnis qlorwyalbadmJavas (HCI) da 
qveqlorovanmJavas 
 

(HCIO). es ukanaskneli i Sl e b a  a q t i u r i  Jangbadis gamoyofiT; 
lor w o v a n  gar sze  
 

moxvedrisas q l o r i  ixsneba, am d r o s  g a m o y of ili  HCl da 

a q t i u r i  Jangbadi iwvevs a d g i lo b r i v  damwvrobas, viTardeba

 anTebiTi procesebi .  q l o r i s  moqmedebis Sedegad 

viTardeba bronqebis m u s k ulatur i s  spazma, a d g i l i  aqvs g u l i s  

moqmedebis c vl il e b a s ,  sunTqvis c e ntre b i s  gaRizianebas. 

q l o r i s  Semcveloba ha erSi 0,003 mg/l odenobiT ukve 

SeigrZnoba ynosviT haerSi q l o r i s  0,1-0,15 mg/l Semcveloba _ 1

 saaTis ganmavlobaSi saSiSi a  s i c o c xl i s a T v i s .  

q l o r i s  mowamvlis saSiSroeba iqmneba misi warmoebisas, 

c e l ul o z a - q a R a l d i s  da s a f e i q ro  mrewvelobaSi

 k alciu m i s  da natriumis h i p o q l o r i t i s  xsnarebiT 

gaTeTrebisas , f ar m ac e vtul ,  a n il i n i s  saRebavebis da q i m iuri 

mrewvelobis sxva dargebSi , q l o r i a n i  k i r i s      warmoebaSi,     

w y l i s  qlor ir e b i s a s ,  m e t alurg i a S i  – f e r a d i  l i T o n e b i s  

madnebis m qlora vi  gamowvisas. 

q l o r i T  mwvave da qvemwvave mowamvlisas a d g i l i  aqvs zeda 

sasunTqi gzebis lor w o v a n i  g a r s i s  gaRizianebas (Sesieba, SeSupeba, 

l o r w o s  gamoyofis gaZliereba ) ,  r a c  iwvevs xv elas ,  mogudvis 

SegrZnebas, wvas, mkerdSi t k i v i l s ,  z o g j e r  T v a l i s  moWras, 

cremldenas .  r e f l e q t o r u l i  zemoqmedebis Sedegad iwvevs T v a l i s  

t k i v i l s .  

mZime mowamvlis d r o s  Se i Zleba  ganviTardes b r o n q ol i t i ,  

bronqopnevmonia da f i l t v e b i s  SeSupebac ki. am

 d r o s  sunTqva ga Z n ele bulia ,  viTardeba

 qoSini ,  c i a nozi ,  m aRali temperatura , s i s x l S i -

l e i k o c i t o z i .  S e s a Zl e b eli a  a sfi q s i a  xmis iogebis kunTebis 

spazmis Sedegad. 

g a d a t a n il i  mowamvlis Semdeg



 damaxasiaTebelia narCeni movlenebi:

 zeda sasunTqi gzebis q r o n i k ul i  katari ,  

i nfe qciebi ,  r o m e l i c  iwvevs q r o n i k ul  bro n q it s  da 

pmevmosklerozs. S e s a Zl e b eli a  t u b e r k ul o z i s  p roc e s i s  

gaaqtiureba. 

q r o n i k ul i  mowamvla viTardeba q l o r i s  x a n gr Zli v ad  mcire 

konc e ntraci e b iT moqmedebisas tra q eobron q it is ,  bron q iti s ,  

emfizemas, p n e v mosklerozis saxiT .  
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kanze ( r o g o r c  Ria , ise  d a f a r u l  nawilebze )

 S e i Zleba gaCndes ̀ q l o r i s  ferimWamelebi~, x o l o  kanze     

q l o r i a n i      k i r i s  x S i r a d  moxvedrisas     viTardeba 

d er m at it i  da egzema. 

muSa zo n i s  ha erSi q l o r i s  zd k  – 1 mg/m3 
 

p r o f i l a q t i k u r i  RonisZiebebi: mowyobilobisa da 

s a tr a n s p orto  m a g i s tr al i s  hermetizeba e f e q t ur i  v e nt ilac i a ,  

h a erSi q l o r i s  Semcvelobaze k o n t r ol i ,  muSaTa winaswari da 

p e r i o d ul i  (12 TveSi e r T x e l )  samedicino Semowmeba. q l o r i s  

da q l o r i a n i       k i r i s  warmoebisas s a m k u r n alo -

p rof il a q t i k ur  kvebaze vitaminebis 

y o v e ld R i u r i  damateba (vitamin C – 100 mg, vitamini A -2m/g) 

i n d i v i d u a l u r i  dacvis saSuelebebi : m f i l t r a v i  
samrewvelo a irw i n aRi (marka 

 

B, M an БКФ), d a mcv eli h e r m e tuli  saTvale ,  r e z i n i s  

xelTaTmani ,  f exs ac m eli ,  w i nsafari .  

 
 

8.9.2. qlorwyalbadmJava 
 
 

qlorwyalbadmJava (HCl) - u f e r u l i  a i r i ,  haerze

 warmoqmnis T e T r  n i s l s  (marilmJavas w v r i l i  wveTebis 

warmoqmnis Sedegad). q r ol w y al b a d i  a d v il a d  ixsneba w y alSi .

 `mbolavi~ marilmJava 38% qlor w y al b a d s  Seicavs.

 qlorwyalbadmJava gamoiyeneba l i T o n T a  qlor i d e b i s ,  

o r g a n ul i  saRebavebis, h i d r o l i z u r i  s p i r t i s ,  gl u k o z i s ,  

Sa qris ,  J el a t i n i s ,  webos misaRebad tyavis Tr i ml v i s a  da 

SeRebvisaTvis ; h i d r o m e t a l u r g i ul  procesebSi ;  

g alva no plast i k aS i ,  navTobmopovebaSi. 

qlorw yalbadm J a v iT mowamvlis Z i r i T a d i

 niSania zeda sasunTqi gzebis gaRizianeba. ziandeba 

c x v i r i s  lor w o v a n i  garsi .  l i T o n e b i s  amoWmaze s i st e m aturi  da

 x a n gr Zl i v i  muSaobisas muSebs     e Sle b aT  k b il e b i  da     

uviTardebaT     c x v i r i s  daavadebebi _ c x v i r i s  ZgideSi 

w yl ul e b i T .  qlorwyalbadma Se i Zleba  gamoiwvios T v a l i s  

SemaerTebeli g a r s i s  anTeba da rqovanas z e d a p i r u l i  dazianebebi. 

h a erSi ql or w y al b a d i s  0,05 mg/l konce ntracia  iwvevs: 



gaRizianebas c x v i rS i ,  xaxaSi; g uli sc e m i s  aCqarebas, xmis CaxleCas, 

y e l S i  mogudvis SegrZnebas, am d r o s  d a z a r al e b u l i  savsebiT ver 

grZnobs mJave gemos p i r S i  da T v a l i s  gaRizianebas. 

muSa zo n i s  ha erSi HCl_is zdk_5 mg/m3 
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i n d i v i d u a l u r i  dacvis saSualebebi :  m f i l t r a v i  
samrewvelo a irw i n aRi (marka 

 

B). d a mcv eli h er m e tuli saTvale .  mJavagamZle q s o v i l i s  

spectansacmeli . w insafari .  mJavagamZle r e z i n i s  xelTaTmani .  

mJavagamZle r e z i n i s  Ceqmebi. 

p r o f i l a q t i k u r i  RonisZiebebi: qlorwyalbadmJa vas

 Sesanaxi rezervuare bis hermetizeba. doz ir e b i s ,

 Camosxmisa da t a r i s  Sevsebis     procesebis meqanizeba. 

saTavsebis      v e n t i l a c i i s       uzru n v elyofa .       Sadrevnebis da

 h idra ntebis mowyoba T v a l z e  an kanze mJavas Sxefebis 

moxvedris SemTxvevaSi maT Camosabanad. muSebis winaswari      da

 p e r i o d u l i  (24 TveSi      e r T x el )       samedicino

 Semowmeba.      HCl-is sistem aturad     gamoyenebis      

SemTxvevaSi      s t o m a t olo g i s       mier     gasinjva     6 TveSi 

e r T x el .  

g adaudeb eli Terapia : d a z a r a l e b ul i s  gayvana s u f T a

 haerze, Se moWerili tansacmlisgan ganTavisufleba ,  Jangbadis 

i n h alaci a .  T v al i s ,  c x v i r i s  gamorecxva, s od i s  2%-iani

 w y als n ar i s      gamovleba. k i s r i s      ar eS i      siTbo .      

xvelebisas_kodeini ,  dioni n i ,  2-3%-iani s o d i s  xs n aris T b i l i  

i n h alaci a ,  amosaxv elebeli saSualeba , T b i l i      rZe

 b orjo m i T  an     sod iT ,  karaqiT an     T a f l i T .  u f r o

 mZime SemTxvevaSi pnevmoniis p r o f il a q t i k i s a T v i s  – 

a nt ib iotik e b i s  a e r o z ol e b i T  i n h alacia .  

T v a l i s  dazianebis SemTxvevaSi _ w y l i T  gamorecxvis Semdeg 

novokainis 2%-iani xs n aris CawveTeba (1 wveTi), s t e r i l u r i  

v a z el i n i s  an atmis z e T i s  CawveTeba, 30%-iani a l b u c i d i s  xsnari ,  

h i d r o k o r t i z o n i s  malamo. 

kanze k o n c e n tr i r e b ul i  HCl-is moxvedrisas kanis Camorecxva 

w y l i T  wnevis qveS 5_10 w uTi s  ganmavlobaSi, Semdeg s o d i s  f a f i s  

dadeba. 

 
 

8.9.3. f T o r i  da misi naerTebi 
 
 

f T o r i  (F2) Z l i e r i  sunis mqone mo y v iTalo f e r i s  a i r i ,  

Td uR =187
0C, simkvrive haerTan SedarebiT 1,31. m aRali 



reaqciaunariani , Z l i e r i  damJangvelia. wamierad S l i s         

w y als  fTor w y al b a d i s  warmoqmniT.        haerze s wr af ad

 gardaiqmneba fTorw y alb adad .  

f T or w y al b a d i  – u f e r u l i ,  w y alS i  kargad

 xsnadi a ir i .  Td uR =19
0C. mis w y alxsn ars ` mlRob i  mJava~ 

ewodeba, r o m e l i c  warmoadgens u f e r u l  mbolav da h i g r o s k o p ul 

siTxes .  gvxvdeba fToro v a n i  m ar ile b i s  warmoebaSi, T u j i s  

sxmulebis qviSisagan gasawmendad, minis amoWmisas,             

l i T o n z e              gravirebisas ,  
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i n s e qtofu ngicidebi s ,  f t oro v a n i  stibiumis s i nT e z i s  dros ,  

fToro v a n i  a p atitida n  s u p e r f o sf a t i s  miRebisas, k r i o l i t i s  

e l e q t r o l i z i s  dro s ,  alumi n i s  miRebisas da sxva warmoebebSi.

 galvanoteqnikaSi gamoiyeneba dekapirebisas da

 t y v i i s  e l e q t r o l i t e b i s         mosamzadeblad, samsxmelo

 warmoebaSi Camosxmis q erqis dasamuSaveblad (xsnis 

s il ic iu m s ) .  

f t o r w y al b a d i  iwvevs sasunTqi gzebis da T v a l i s  Z l i e r  

gaRizianebas, misi o r T q l i s  CasunTqva umniSvnelo ko nc e ntrac i i s  

SemTxvevaSic ki Z l i e r  mavnebelia adamianis organizmisaTvis .  

HF a ir ad  mdgomareobaSi aRizianebs lor w o v a n  gar s 

(Tv aleb i s  SemaerTebel garss ,  nestoebis , xaxis ,

 R r Z i l e b i s  garss) ,  S e s a Zl e b eli a  damwvrobac,

 Z n elad mosaSuSebeli w ylul e b i ,  k b il e b i s  d a Sla .  

x S i r a d  ziandeba sasunTqi gzebi , r a c  iwvevs Z l i e r  

l a r i n g i t e b s  da bronqitebs Cirqovani gamonayofebiT. 

mwvave mowamvla vlindeba  lor w o v a n i  garsebis

 Z l i e r i  gaRizianebiT, r o m e l i c  Z ali a n  mtkivneulad 

midis. d i d i  ko nc e ntrac i i s  o r T q l i s  CasunTqvisas SeimCneva, 

T v al i s ,  c x v i r i s ,  p i r i s  Rrus ,  bronqebis lor w o v a n i  garsebis 

anTeba, Z n elad mosaSuSebeli w y l u l e b i  da 

anestezia_mgrZnobelobis , ynosvis dakargva, r i s  gamo adamianma

 Se i Zleba ise      CaisunTqos     s a s i k v d ilo      doza ,      rom

 v erc ki SeamCnios.      mwvave mowamvlisas      S e s a Zle b eli a

 cx v ir id a n       s i sxlde n a ,       Rebineba, Wvalebi, c e n t r a l u r i  

n e r v ul i  siste mis dazianeba. 

q r o n i k ul i  mowamvlisas sakmarisia HF-is ramdenime mg/l 

konce ntracia ,  r aTa  gaRiziandes kuWi da n e r v ul i  sistema. 

q r o n i k ul i  mowamvlis simptomebi mwvave mowamvlis simptomebis 

msgavsia: c x v ir id a n  s i s xld e n a ,  mtki v n euli da S e s i e b ul i  

c x v i r i ,  c x v i r i s  lor w o v a n i  g ar s i s  d a w ylule b a  da Z g id i s  

gaxvreta , xmis CaxleCa , xmis dakargva, spazma, bron q it i ,

 ynosvis dakargva, k b il e b i s  TandaTan d a Sla .  S e s a Zle b eli a        

g a str i t e b i s  ganviTareba.       s u p e r f o s f i t i s  warmoebis,       

agreTve k r i o l i t i s  e l e q t r o l i z i s  d r o s  alumi n i s  warmoebis 

pirobebSi muSebSi SeimCneva saWmlis momnelebeli     organoebis     



mniSnelovani c vl il e b e b i ,      k b ile bz e      y v iT el - y a v i sf e r i      

pigmentacia, kariesi ,      R r Z i l e b i s      anTeba,     g a s t r i t i ,      

agreTve     c x v i r i s  lor w o v a n i  g a r s i s  anTeba, c x v i r i s  Z g id is  

gaxvreta , l a r i n g i t i ,  bron q it i ,  pnevmonia. 

f Tor w y al b a d i  organizmSi xvdeba sasunTqi gzebidan. 
 

fTor w y al b a d i s  x a n gr Zli v ad  CasunTqvisas

 SeimCneva f T o r i s  gamoleqva Z vlebSi ,  

k b ilebSi ,  f T o r i  n a w ilobr i v  gamoiyofa Tirkmlebidan .  
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kanze moxvedrisas mlRob i  mJava iwvevs Z n elad mosaSuSebel 

damwvrobebs. f Tor w y al b a d i s  o r T q l i  iwvevs kanis

 gaRizianebas. aseve aRizianebs kanis 

f Tor w y al b a d i s  o r T q l i .  

muSa zo n i s  ha erSi f Tor w y al b a d i s  zd k  – 0,5 mg/m3 
 

gadaudeb eli Terapia : s u fT a  haeri, sodovani

 T b i l i  i n h alaci a ,  kodeinis , dioni n is ,  k alciu m i s  

preparatebis , d i m e d r ol i s  miReba. amosaxvelebeli saSualeba , 

T b i l i  rZe b orjo m i T  an s od iT ,  damawynarebeli saSualebebi , 

g u l i s  saSualebebi ,  simSvide, h o s p i t al iz ac i a .  

k o n c e n t r i r e b ul i  HF-iT kanis damwvrobisas:

 damwvari a d g i l i s  CaSveba x a n gr Zli v ad  (12 

saaTamde _ Z l i e r i  damwrobisas) c i v  w y alSi .  ganzavebul mJavasTan 

konta qtisas _ kanis Camorecxva w y l i s  W a vliT 10 wT ganmavlobaSi. 

Semdeg amiakis 10%-iani x sn arSi  d a s v el e b ul i  m a rl i T  damuSaveba 

da k vlav w y l i T  Camorecxva. magneziis malamo (5-6 d R i s  

ganmavlobaSi). 

T v a l i s  dazianebisas _ T v a l i s

 gamorecxva w y l i T  naxevari sa aTis ganmavlobaSi, 

Semdeg dikai n is 0,5% xs n aris  2-3 wveTis CawveTeba. z e T i s  an cximze 

damzadebuli malamoebis gamoyeneba dauSvebelia . 

i n d i v i d u al u r i  dacva: m f i l t r a v i  a irw i n aRi (marka B). 

r e z i n i s  xelTaTmani ,  w i nsafari ,  Ceqmebi. alumi n i s

 e l e q t r o l i z i s  saamqroebSi rekomendebulia 

m e t a l i z i r e b ul i  sp ectansacmeli da o r g a n u l i  minis da mcv eli 

saTvale .  

p r o f i l a q t i k u r i  RonisZiebebi: samuSaoTa

 avtomatizeba da meqanizeba e l e q t r ol i z e r e b i s  m Zla vri

 v e nt ilac i a ,  e f e q t ur i      s a e r T o - c vl i T i      v e nt ilac i a ,  

amwis memanqanis       kabinaSi       a d g il o b r i v i        momdeni       

v e nt ilac i a .        winaswari da p e r i o d u l i  samedicino 

Semowmebebi. s a m k u r n alo_ p rof il a q t i k u r i  kveba, k alciu m iT ,  A, C, Д, 

da P vitaminebiT mdidari rac io n i .  

 
 

8.9.4. gogirdova n i  a n h idridi 
 



 

gogirdova n i  a n h i dr id i  (SO2) u f e r o  a i r i  damaxasiaTebeli 

mkveTri suniT ,  haerze 2 , 3 -jer mZime. 

sawarmoo pirobebSi gvxvdeba gog irdS e mc v eli  madnebis

 (gogirdmJavas warmoeba, s p ilenZsadnobi qarxnebi da 

sxv.), m e t a l u r g i u l  da koqsqimiur qarxnebSi _ (brZmedisa da 

koqsis a i r i s  SemadgenlobaSi), f e r a d i  l i T o n e b i s  (tyvia, 

s p ile n Z i ,  
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TuTi a )  sadnob qarxnebSi, gog irdS e mc v eli  n axSiris a  da

 saTbobis wvisas_samsxmelo,     samWedlo saamqroebSi,

 saqvabeSi,     tyavis gamosayvan,     m a t ylis  gamaTeTrebel, 

Z vl e b i s  gadamamuSavebel warmoebaSi, s u p e r f o s f a t i s  qarxnebSi da 

sxv. 

gogirdova n i  a n h idridi s aT v i s  damaxasiaTebelia Z l i e r i

 a d g il o b r i v i  gaRizianeba da r e z o r b c i u l i  qmedeba. SO2-is 

d a a xlo e b iT  40% yovndeba (ixsneba) zeda sasunTq gzebSi .

 i g i  x a n gr Zli v ad  c i r k u l i r e b s  s i s x l S i .      

SeimCneva SO2-is gamaRizianebeli moqmedebis mimarT SeCveva. 

SO2 Z l i e r  to q s i k u r i  nivTierebaa. 
 

mwvave mowamvla xasiaTdeba Tv aleb i s ,  zeda sasunTqi gzebis ,

 bronqebis lor w o v a n i  g a r s i s  gaRizianebiT. x a n gr Zl i v i  

moqmedebisas SeimCneva mZafri xv ela ,  Rebineba ( z o g j e r  s i s x l i T ) ,  

xmis CaxleCa . Z ali a n  m aRali ko nc e ntr ac i i s  d r o s  

S e s a Zle b eli a  mwvave     bron q it i ,  qoSini ,  c i a nozi ,      

gonebis dakargva,     f i l t v e b i s  SeSupeba. sasunTqi sistemis 

( f ilt v e b i ,  xmis yia) q so v il e b i s  g a j i r j v l i s  Sedegad 

asfiqsiam S e i Zleba  gamoiwvios s i k v d il i .  SO2-is r e z o r b c i u l i  

qmedeba mJRavndeba sisxlwarmomqmneli organoebis gaRizianebaSi . 

q r o n i k ul i  mowamvlisaTvis damaxasiaTebelia sasunTqi gzebis 

k atari ,  maT S o r i s  bron q iti ,  koniun qtiv iti ,  k b il e b i s  

d a Sl a ,  s i s x l i s  m o r f ol o g i i s  c vl il e b a ,  x S i r i a  anemia,

 R v i Z l i s  f u n q c i i s  darRveva. SO2-is

 Se mcveli haeris mudmivad CasunTqva iwvevs f i l t v e b i s  

pnevmonias da q im iuri warmoSobis bronqitebs .  

muSa zo n i s  h a erSi SO2-is zd k  – 10 mg/m3 ( s a q a rTv eloSi  da dsT - s  

qveynebSi) – 5 mg/m3 (aSS_Si) 

g adaudeb eli Terapia : s u fT a  haerze gayvana, moW erili

 tansacmlisagan ganTavisufleba ,  Jangbadis i n h alacia ;  

Tv aleb i s ,  c x v i r i s  gamorecxva; s o d i s  2%-iani xs n aris gamovleba. 

sunTqvis ga Z n elebisas -cxv irSi e f e dr i n i s  CawveTeba, kanqveS – 

atro pi n i .  x v elebisas _ kodeini , dioni n i ,  2-3%-iani s o d i s  T b i l i  

x s n ar iT i n h alacia ;  T b i l i  rZe borjom iT ,  sod iT ,  karaqiT

 da     T a f l i T .      u f r o  mZime mowamvlisas pnevmoniis 



p r o f il a q t i k i s a  da mkurnalobis mizniT – a ntibiotik e b is 

a e r o z o l i s  i n h alacia .  

T v a l i s  dazianebis SemTxvevaSi amorecxvis Semdeg 2%-iani 

novakainis T i T o - T i T o  wveTis Casxma, s t e r i l u r i

 v a z el i n i s  an atmis z e T i s  Sezelva ,  30%-

iani a l b u c i d i s  xs n aris  Casxma. 
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i n d i v i d u al u r i  dacva: m f i l t r a v i  samrewvelo a ir w i n ar i  

(marka B), T v al i s a  da kanis dacva, 

p r o f i l a q t i k u r i  RonisZiebebi: e f e q t ur i  v e n t ilac i a ,

 mowyobilobaTa hermetizeba, h a eris Se mcvelobis

 k o n t r ol i ,  muSaTa winaswari da

 p e r i o d ul i  samedicino Semowmeba 24 TveSi e r T x el ,  

x o l o  s to m a t olo g i s  mier 6 TveSi e r T x el .  

 
 

8.9.5. g o g i r d i s  a n h idr idi 
 
 

g o g i r d i s  a n h i dr id i  (gogirdmJavas o r T q l i )  SO3     _ gvxvdeba 

akumulatorebis ,  gogirdmJavas warmoebaSi, l i T o n e b i s  amoWmisas. 

g o g i r d i s  a n h i dr id i s  moqmedeba SO2-is moqmedebis a n alog iur i a ,  

magram u f r o  Zl i e r i a ,  ramdenadac ukeT ixsneba w y alSi ,  v idr e  SO2. 

iwvevs kanis damwvrobebs. 

muSa zo n i s  ha erSi SO3-is zd k  – 1 mg/m3 
 

i n d i v i d u al u r i  dacva da p r of il a q t i k a :  p i r a d i  

airwinaRebi , saimedo s a e r T o - c vl i T i  da a d g il o b r i v i  

v e nt ilac i a .  p i r i s  R r u s  da y e l i s  amorecxva sasm eli s o d i s  

s u s t i  w y alxs n ariT .  

 
 

8.9.6. go g ird w y alb ad i  
 
 

gog ird w y alb ad i  (H2S)- u f e r u l i  a i r i a  l a y e

 k v ercxis  suniT .  Td uR =60,90C, simkvrive 

haerTan SedarebiT 1,19; i w vis m o c i s fro  a l i T  w yl i s a  da 

gogirdova n i  a i r i s  warmoqmniT. 

gog ird w y alb adi  gvxvdeba gogirdova n i  bariumis, stibiu mis 

gadamuSavebisas, g al v a n ur i  abazanis z o g i e r T i

 e l e q t r o l i t i d a n  mZime l i T o n e b i s  (minarevebis) 

mosaSoreblad ;  gogirdmJavisa da marilmJavas       

gasawmendad dariSxa nisa da tyviisagan;        s a f e i q ro

 mrewvelobaSi go g ird i a n i  saRebavebis        

gamoyenebisas; v i s k ozu r i  abreSumis warmoebaSi; qimiur qarxnebSi _ 

sxvadasxva proce sSi ;  o r g a n ul  nivTierebaTa gaxrwnisas 



( k a n al iz ac i i s  q s el i ,  S a qri s  W arxlis ,  l u d i s  saxarSi ,  

tyavis qarxnebis Camdinare w yle b i  da narCenebi); gogirdov a n i  

m i n e r alur i  w yle b i s  

gamoyenebisas; w i d i s  gr a n ulac i i s a s ;  T a v i s u f al  H2S Semcveli 

navTobis mopovebisas da T e r m ul i  gadamuSavebisas da mraval sxva 

warmoebaSi. 
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H2S SegrZnebis z R u r b l i a  0,012-0,03 mg/m3, 11 mg/m3      ko nc e ntr ac i i s  

d r o s  suni a u t a n el i  xdeba S e C v e uli

 adamianebisTvisac ki. u f r o  maRali ,

 s a S i S i  ko nc e ntr ac i i s  d r o s  suni naklebad mZafri da

 naklebad usiamovno xdeba. 

gog ird w y alb ad i  organizmSi xvdeba f ilt v e b i d a n ,  mcire 

raodenobiT_kanidan. H 2S-iT i n to q s i k ac i i s  meqanizmi dafuZ n e bulia 

mis gamaRizianebel ( a d g ilobri v )  da s a erTo _ to q s i k u r  

moqmedebaze. ramdenadac i s  Trgunavs an s r u l  blok ir e b a s  ukeTebs 

sunTqvis q s o v il i s  fermentebs, r a c  iwvevs hipoqsias an anoqsias, 

r o m l i s  mimarT gansakuTrebiT mgrZnobiarea c e n t r a l u r i  n e r v ul i  

sistema. gog irdw y alb ad i  iwvevs w i T e l i  s i s x l i s

 c vl il e b e b s ,  narkozs ,  krunCxvebs, x o l o

 maRali ko nc e ntr ac i i s  d r o s  s i k v d il s a c  ki (sunTqvis 

gaCerebis Sedegad). h a erSi H2S-is 0,06% Semcveloba s a s i k vd iloa .  

mwvave mowamvla H2S-is moqmedebis x a n gr Zli vob i s  da

 konc e n trac i i s  Sesabamisad Se i Zleba  iyos: msubuqi, 

s a S u alo  simZimis da mZime. 

mowamvlis msubuqi for m i s  d r o s  Warbobs T v al i s a  da zeda 

sasunTqi gzebis lor w o v a n i  garsebis gaRizianebis simptomebi. 

damaxasiaTebelia T v a l i s  dazianeba -gogirdwyalbadis oft al m i a ,  

r o m e l i c  mJRavndeba T v al e b i s  t k i v i l i T ,  s i n a T l i s  S i S i T ,  

cr e mld e n iT ,  s i n a T l i s  wyaros i r g v l i v  f e r a d i  wreebiT 

(rqovanas SeSupeba), damaxasiaTebelia agreTve Tavis t k i v i l i ,  

x v ela ,  mkerdSi moWeris SegrZneba. es movlenebi S e i Zleba 

ganviTardes ara H2S-is u S u a l o  moqmedebis p e r iodS i ,  aramed 

ramdenime sa aTis Semdeg. 

s a S u alo  simZimis mowamvlisas wamyvania n e r v ul i

 sistemis dazianebis simptomebi: Tavis t k i v i l i ,  Tavbru,     

si sust e ,      Rebineba, gabrueba.     a d g i l i  aqvs agreTve zeda 

sasunTqi gzebis katars , SeimCneva g a d i d e b ul i  da mtkivn euli 

R v i Zl i .  

Z ali a n  saSiSia  i n to q s i k ac i i s  mZime _ el v i s e b u r i  forma. 

a d g i l i  aqvs wamier gonebis dakargvas, ro m els a c  a xla v s  

krunCxvebi, x o l o  sasunTqi c e n t r i s  p a r al i C i  s w r a f  s i k v d i l s

 iwvevs. T u  mow a mluls dauyovnebliv gaiyvanen



 s u fT a  haerze, S e s a Zle b eli a  gamojanmrTeleba. mowamvlis

 el v i s e b u r i  forma viTardeba ,     r o c a  ha erSi 

gog ird w y alb ad i s  konce ntracia  1000 mg/m3-s aRwevs. T u  

gog ird w y alb ad i s  konce ntracia s a s i k v d ilo  araa, magram mainc 

maRalia (mag. 700 mg/m3), mowamvla midis krunCxviT- komatozuri for m iT ,  

SeimCneva mtki v n euli koniun qti v iti ,  s urdo ,  g uli sr e v a ,  Rebineba, 

c i v i  o f l i ,  k o l i t i ,  z o g j e r  faRaraTi ,  Tavis t k i v i l i ,  

qoSini ,  
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a C q are buli guliscema ,  aseTi ko nc e ntr aci i s  pirobebSi 

x a n gr Zli v ad  yofna iwvevs bron q its ,  f i l t v e b i s  SeSupebas. 

q r o n i k ul i  mowamvlisaTvis damaxasiaTebelia: C i v i l i

 si susteze ,  d a Rl il o b a z e ,  Tavis t k i v i l z e ,  

gulisr e v a z e ,  xv elaze .  SeimCneva madis dakargva 

s i s xl n a k l ulo b a ,  bron q it i ,  v e g e t at iuri  n e r v ul i  siste mis 

dazianeba, quTuToebis ,  enis, x e l i s  T iT e b i s  tre mori .  x S i r a d  

SeimCneva mx edv elobiTi nervis c vl il e b e b i .  

muSa zo n i s  ha erSi H2S-is zd k  – 10 mg/m3 
 

i n d i v i d u a l u r i  dacva: m f i l t r a v i  samrewvelo a irw i n aRi 

(marka M, KД) m aRali ko nc e ntrac i i s  d r o s - m a i z ol i r e b el i  

Sl a n g u r i  a irw i n aRi s u fT a  haeris i Z u l e b i T i  miwodebiT.

 Jangbadis xelsawyoebi ; h e r m e tuli  s aT v ale

 ( t i p i  ПО-1). T v al e b i s  gasawmendad m a rl i s  

x elsaxoce b i .  spectansacmeli . p i r a d i  higie nis RonisZiebaTa 

Sesruleba .  

p r o f il a q t i k a :  muSa zo n i s  ha erSi H2S-is gamoyofasTan 

br Z ola .  gogirdova n i  navTobis mopovebis da gadamuSavebis

 SemTxvevaSi gadamuSavebamde a u c il e b e l i a  g o g i r d i s  moSoreba. 

warmoqmnili da g a m o y of ili  H2S-is u t i l i z a c i a ;  a irmaSv eli 

sadgurebis organizeba ;       h a erSi H2S-is ko nc e ntr ac i i s

 k o n t r ol i ;  e f e q t ur i  v e nt ilac i a ;  k a n al iz ac i a S i  CaSvebis      

win      s ulf i d S e m c v e l i  Camdinare      w yle b i s  gauvnebleba. 

gamonabolqv a irebSi  H2S - is daWera. muSaTa winaswari da 

p e r i o d ul i  (12 TveSi     e r T x e l )      samedicino Semowmeba. 6 TveSi     

e r T x e l - o f t a l m ol o g i s  mier Semowmeba. 

 
 

8.9.7. a z o t i s  oqsidebi ( n itroair e b i )  
 
 

n i tro a i r e b i  ewodeba a z o t i s  o q s id i s  (NO), d i o q s i d i s  (NO2) 
da azotova n i 

 

a n h i dr id i s  (N2O3) c v l a d  narevs. n i tro a ir e b s  aqvT

 S e f e r ilo b a  moTeTro-moyviTalodan muq-mura feramde. 

a z o t i s  oqsidebi gvxvdeba azotmJavas warmoebaSi, qimiur

 mrewvelobaSi – n i t r a c i i s       procese bis      dros ;       



feTqebadi      nivTierebebis,      x elo v n u r i  sasuqebis warmoebaSi;        

afeTqebis        samuSaoebis dros ;  galvanote qnikaSi        –        

s p il e n Z i s  Senadnobebis,     s p ile n Z i s ,  T u T i i s  da     sxva

 l i T o n e b i s      gaTeTrebisas ,  amoWmisas l iTo n e b z e  

azotmJavas moqmedebisas; s p ile n Z i s a  da misi Senadnobebis amoWmisas; 

e l e q t r u l i  r k a l i s  warmoqmnisas; SeduRebisas; l i T o n e b i s  

J a ngbad -flusovani Wris 
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dros ;  m a r c vl i s  d a s ilose b i s a s .  n i tr o a i r e b i  d i d i

 raode nobiT warmoiqmneba azotmJavas Camosxmisas, 

azotmJavas Sexebisas o r g a n ul  naerTebTan (n axSiri ,  xe, q a R ald i  

da a.S.). 

a z o t i s  y v ela o q s id i  (N2O-is garda) Z ali a n  Sxamiania. 

y v elaze to q s i k ur ad  iT vl e b a  a z o t i s  o q s id i  (NO) (Tumca, 

a m erik eli to q s i k olog e b i s  a z r i T  y v elaze  to q s i k ur i a  NO2).

 a z o t i s  o q s i d i  Z l i e r i  meThemoglobinwarmomqmneli da 

n e i r o t r o p u l i  Sxamia ( i g i  S e i Zleba  gaxdes, p ol i n e v r i t i s ,  

f s i q i u r i  m o Sl ilo b e b i s  mizezi) . haerze i g i      s wrafad      

gardaiqmneba NO2-ad, amitom n i t r o a i r e b i T      mZime samrewvelo 

mowamvlebis d r o s  moqmed Sxamian agents Z i r iT ad ad  a z o t i s  

d i o q s i d i  warmoadgens.      NO2       aseve meThemoglobinwarmomqmnelia,

 cudad ixsneba w y alSi ,  koniunqtivze da zeda sasunTq 

gzebze s u s t  gamaRizianebel moqmedebas avlens ,  magram azianebs mis 

Rrma n a w il e b s - a l v e ol a r ul  e p iT els ,  b r o n q i ol i s  kedlebs ,  

w v r i l  s i sxlZ arR v e b s  da ka pilarebs ,  iwvevs f i l t v e b i s  

SeSupebas. a z o t i s  d i o q s i d i  naklebad SesagrZnobia da adamianma 

S e i Zleba  SeisunTqos misi d i d i  raodenoba ise , rom a r      

ganicados usiamovno     SegrZneba,     magram     ramdenime     sa aTis

 Semdeg     aman S e i Zleba  s i k v d i l i  gamoiwvios. 

C a su nT q uli  a z o t i s  o q s id i s  70% orga nizmSi s wr afad 

gardaiqmneba N2 O4 -ad, r o m e l i c  organizmSi S ed is  r e a q c i S i 

w yalTa n da warmoqmnis a z o t i s  da azotovan mJavebs. Sesa Zloa ,  rom 

es mJavebi iwveven T v al e b i s  da sasunTqi gzebis Semdgom 

gaRizianebas. 

a z o t i s  oqsidebi orga nizmSi sasunTqi gzebidan aRweven. 

mowamvlis niSnebi viTardeba g a r k v e uli  f a r u l i  p e r iod i s  (6 

s T  da meti) Semdeg. mowamvlis s u r a T i  damokidebulia 

n i tro a i r e b S i  a z o t i s  sxvadasxva o q s i d i s  Semcvelobaze. 

T u  haerSi a z o t i s  oqsidebis Semcveloba 0,5 mg/l aRwevs, 

maSin a d g i l i  aqvs zeda sasunTqi gzebis dauyovnebliv 

gaRizianebas, x S i r a d  Tavis t k i v i l s ,  mkerdSi t k i v i l s ,  Z l i e r  

qoSins da Rebinebas. amis Semdeg 12 sa aTis Semdeg Se i Zleba  gaCndes 

si su ste ,  Secieba, g uli sr e v a ,  Semdeg mzardi x v ela  ( Z l i e r i  



q afiani l i m o n i s f e r - y v i T el i  s i s v el iT ) ,  qoSini ,  g u l i s  

moqmedebis darRveva, kankali , krunCxvebi da f i l t v e b i s  SeSupeba. 

ganasxvaveven a z o t i s  oqsidebis mowamvlis oT x  formas: 
 

1. gamaRizianebeli moqmedebis forma i y of a  sam periodad : 
 

I p e r i od i  –SeimCneva zeda sasunTqi gzebis lor w o v a n i  garsebis 
gaRizianeba; 
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II p e r i od i  – f a r u l i  p er iodi - gr Z elde b a  4-18 sT ;  
 

III p eriodi_ viTardeba  f i l t v e b i s  to q s i k u r i  SeSupeba. 

mowamvlis es forma viTardeba maSin, rod e s a c  n i tro a i r e b i  

Warbobs NO2. 

2. Seqcevadi forma – mowamvlis simptomebSi maSinve mJRavndeba.

 s i s x l S i  Cndeba meThemoglobini. f i l t v e b i s  SeSupeba a r  

viTardeba. d a z a r a l e b ul i s  s u fT a  haerze      gayvanis      

SemTxvevaSi      iwyeba      gamojanmrTeleba. winaaRmdeg

 SemTxvevaSi S e s a Zl e b eli a  a s f i q s i i T  gamowveuli s i k v d il i .  

mowamvlis es forma SeimCneva im SemTxvevaSi, T u  n i t r o a i r S i  

Warbobs NO. 

3. Sokismagvari forma xasiaTdeba moxuTvis simptomebiT 

(krunCxvebi, sunTqvis gaCereba, s i k v d il i .  mowamvlis am t i p s

 iwvevs NO2-isa da NO-is Z ali a n  d i d i  

koncentraciebi .  

4. kombi n irebuli for m i s  d r o s  SeimCneva zemoT

 a R w e r i l i  p i r v e l i  o r i  for m i s  niSnebis Sexameba. 

mowamvlis es t i p i c  SeimCneva NO-s da NO2-is narevis CasunTqvisas. 

q r o n i k ul i  mowamvla u f r o  x S i r a d  vlindeba  zeda sasunTqi 

gze bis k atariT ,  bro n q it iT ,  k b il e b i s  d a S l i T .  SeimCneva 

nivTierebaTa c v l i s  darRveva, n e r v ul i  a S l il o b a ,  s i s x l i s  

wnevis dacema. 

muSa zo n i s  ha erSi n i tro a i r e b i s  zd k  (NO2      g a d aT vliT )  –

 5 mg/m3 h a erSi e r T d r o u l a d  naxSirbadis o q s id i s  

Semcvelobisas rekomendebulia ori v e  n a erTis zdk - i s  Semcireba.

 n i t r o a i r e b i T  muSis       mowamvlaSi daeWvebis       

SemTxvevaSi iTvaliswin eb e n r a  f a r u l i  p e r iod i s  arsebobas, 

Z ali a n  mniSnelovania 10-12 sa aTis ganmavlobaSi mSvidi      

mdgomareobis      uzru n v el yof a .  d a z a r a l e b u l i       unda      i yos 

s iTboS i ,      svavdes     T b i l      rZes s o d i T      an borjom iT ,      

Cais,     yavas     da a. S.     x o l o  SeSupebis dawyebis SemTxvevaSi 

r a c  Se i Zleba s wr afad unda aRmouCinon p i r v e l i  daxmarebis     

samkurnalo     RonisZiebebi:     Jangbadis an     karbogenis     

CasunTqva,     venaSi g u l i s  saSualebebis gakeTeba da sxv. 

i n d i v i d u a l u r i  dacva: m f i l t r a v i  samrewvelo a irw i n aRi 
(marka B an ВКФ). 



 

r e z i n i s  mJavagamZle, unakero xelTaTmanebi.

 h e r m e tuli  s aT v ale  ( t i p i  ПО-1). 

p e r q l o r v i n i l i s  f i s i T  d a f a r u l i  spectansacmeli , Ceqmebi. 

p r o f i l a q t i k u r i  RonisZiebebi: samrewvelo procesebisa

 da a p a r atur i s  hermetizeba, warmoqmnili a z o t i s

 oqsidebis       gayvana a d g il o b r i v i  gamwovi 

v e n t il a c i i s  mowyobilobebiT. d a x u r u l  s i v rc e S i  e l e q t r o -  da 

a i r i T  SeduRebisas 
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s u fT a  haeris miwodeba, l i T o n T a  pl a z m u r i  Wrisas –

 p roc e s i s  marTvis avtomatizacia da meqanizacia,

 a d g i l o b r i v i  gamwovi       v e nt ilac i a .        amoWmis 

abazanebidan a d g i l o b r i v i  gawovis mowyoba. t e q n ol o g i u r i  

procese bis d i s t a n c i u r i  marTva. a i r i s  Se mcvelobis mudmivi 

k o n t r ol i .  

 
 

8.9.8. amiaki 
 
 

amiaki (NH3) _ uf e ro ,  mkveTri sunis a i r i ,  w y alS i  kargad

 xsnadi. mis w y alxs nars t u t e  reaqcia aqvs. 

amiakis zemoqmedeba Se s a Zle b elia :  amiakis warmoebaSi: amiakuri

 da 

r T u l i  sasuqebis, feTqebadi nivTierebebis miRebisas; samacivro 

saqmeSi misi gamoyenebisas; g alv a n ur  saamqroSi – s p il e n Z i s  

m o s a c il e blad ;  s o d i s  da Sardovanas warmoebaSi; q s o v il e b i s  

SeRebvisas; s ar k i s  movercxlvisas .  teqnikaSi gamoiyeneba amiakis 

25%-iani w y alxsnari_ n aSaduris s p i r t i  (NH4OH). 

amiakisaTvis damaxasiaTebelia mkveTrad g a mox atuli

 gamaRizianebeli moqmedeba sasunTq gzebze da T v a l i s  

lor w o v a n  garsze.mowamvlis sawyis st adi az e  mniSnelovan r o l s  

TamaSobs r e f l e q t o r u l i  gaRizianeba, r o m e l i c  iwvevs nerwyvis 

da c r e m l i s  g a Zl i e r e b ul  gamoyofas, y e l S i  R it i n s ,  x v elas ,  

xmis y i i s  da bronqebis m u s k ulatur i s  spazmebs. am p e r i od S i  a r  

a r i s  anTebis k l i n i k u r i  suraTi ,  magram male viTardeba     

lor w o v a n i s  SeSupebis,r i n i t i s ,  b ro n q i t i s      saxiT .  avadmyofebi 

uCivian surdos ,  ceminebas, x v elas ,  mkerdis ar eS i  t k i v i l s .  u f r o  

mZime SemTxvevebis d r o s       simptomebi      Zli erd eb a ,       SeimCneva      

q i m iuri      damwvrobis      niSnebi, z o g j e r  n e kroz ic  ki,

 lorwova n_ C ir qova n i      bron q it i ,  pnevmonia, iSv i aTad _     

f i l t v e b i s  to q s i k u r i  SeSupeba. amiakis m aRali ko nc e ntr ac i i s  

SemTxvevaSi S e s a Zle b eli a  xmis y i i s        r e f l e q t o r u l i  spazma       

da       sunTqvis       momentaluri       gaCereba.       m aRali 

ko nc e ntr ac i i s  x a n gr Zli v ad  moqmedeba iwvevs agreTve krunCxvebs da 

c e n t r a l u r i  n e r v ul i  sistemis aRgznebas. 

amiakiT mowamvlam mT el r i g  SemTxvevebSi Se i Zleba  gamoiwvios 



smenis, xmis dakargva, xaxis da bronqebis anTeba.

 f i l t v e b i s  SeSupebam S e i Zleba s i k v d i l i  

gamoiwvios. 

amiakis     T v a l S i      moxvedra     x S i r a d      iwvevs     mZime     

dazianebebs:     koniun qtivis mkveTri     SeSupeba,     rqovanas     da     

b r o l i s      e p i T el i s      amRreva     da     galxoba ,      ramac 
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Se i Zleba gamoiwvios T v a l i s  daRupva. T v a l i s

 dazianebis d r o s  gansakuTrebiT mniSvnelovania p i r v e l i

 daxmarebis      d r o u l a d       da sworad aRmoCena: T v a l i s  

dauyovnelad gamorecxva w y l i s  WavliT , v a z el i n i s  an nuSis 

z e T i s  CawveTeba, 30%-iani a l b u c i d i s      xs n aris     CawveTeba.

 a u c il e b e l i a      o k u l i s t i s      mier s a s wr afod  gasinjva . 

Txevadi amiakis kanze moxvedra u f r o  x S i r a d  iwvevs mesame

 x a r i s x i s  damwvrobas b u Stul e b iT .  

x a n gr Zli v ad  mcire konc e ntraci e b iT amiakis zemoqmedeba iwvevs 

zeda sasunTqi gzebis katars , koniun qti v its .  muSaobis d i d i

 s t a J i s  SemTxvevaSi viTardeba k a t a r a l u r i

 q r o n i k ul i  bron q it i ,  magram     i s  Se i Zleba      

ganviTardes mwvave da qvemwvave mowamvlebis Semdegac. 

muSa zo n i s  ha erSi NH3-is zd k  – 20 mg/m3 
 

gadaudeb eli Terapia : kanis dazianebisas – sufTa  w y l i T  

Camorecxva, 5%-iani Zmris, l i m o n i s  an marilmJavas xs n aris  safenebi. 

amiakiT sasunTqi gzebidan mowamvlisas _ s u fT a  haeri , T b i l i  

w y l i s  o r T q l i s  (umjobesia Zmris damateba) CasunTqva. borjomi a n i  

an sodi a n i  T b i l i  r Z i s  daleva .  

xuTvisas – Jangbadi; xmis y i i s  spazmisas _ k i s r i s  ar eS i 

siTbo ,  T b i l i  w y l i s  i n h alacia ,  atrop i n i .  sunTqvis

 gaCerebisas – x e lo v n u r i  sunTqva.

 saWiroebis SemTxvevaSi – q afuri ,  kofe ini ,  kardiamini; 

damawynarebeli saSualebebi ( v aleri a n i s  nayeni, bromidebi) . 

f i l t v e b i s  SeSupebis mkurnalobisas i x i l e T  ` a z o t i s  oqsidebi~ . 

i n d i v i d u a l u r i  dacva: samrewvelo a irw i n aRi (КД). d a mcv eli 

s aT v ale  ( t i p i  ПО -3). tutegam Zle r e z i n i s  xelTaTmani .  mkvrivi 

q s o v i l i s  spectansacmeli . 

p r o f i l a q t i k u r i  RonisZiebebi:

 a p araturis ,  komunikaciis,

 t r a n s p o r t i s  hermetizeba. a d g i l o b r i v i  da 

s a erTo v e nt ilac i a .  i n h al a tor i e b i s  organizeba . zeda sasunTqi 

gzebis p e r i o d u l i  gamokvleva. muSaTa y o v eld R i u r  r a c i o n S i  

danamati – vitamini C _ 150 mg, vitamini B1 _ 2,5 mg, gluta m i n i s  mJava _ 

1 g. 



gamaRizianebeli a ir e b iT  mowamvlaTa p r o f il a q t i k a S i  d i d  

r o l s  TamaSobs t e q n ol o g i u r i  RonisZiebebi: t e q n olo g i i s

 s r ul y o f a ,  procese bis avtomatizacia komunikaciebis      

mdgomareobaze k o n t r o l i       (siTxeebisa      da a ire bis  k o r o z i u l i  

Tvisebebis gamo), e f e q t ur i  a d g il o b r i v i      da

 s a e r T o _ c v l i T i  v e nt ilac i a :  mag. g alv a n ur 

saamqroSi abazanebis g v e rd iT i  gawovis, a v a r i u l i  v e n t il a c i i s  

mowyoba da sxv. 
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a v ariis  l i k v i d a c i i s  dro s ,  d a x u r u l  s i v rc e S i

 muSaobisas muSebma unda i s a r g e blo n  samrewvelo a irw i n aRis 

s p e c i a l u r i  saxeebiT ( m f iltr a v i ,  Slangiani ) ,  x o l o

 airmaSv eli samuSaobis       an to q s i k u r i

 nivTierebebis Z ali a n  m aRali konce ntraci e bis d r o s  – 

J a n g b ad i a n i _ m a izolir eb eli xelsaw yoebiT (КИП). 

d i d i  mniSvneloba aqvs samuSaoTa s w or  organizebas da

 s a n itariul - g a n m a n aTleb el muSaobas. muSebma unda icodnen 

gamaRizianebeli a irebi s moqmedebis sawyisi niSnebi; S e s w a v l il i  

unda hqondeT p i r v el a d i  Tv iT_da  urTi erTdaxmarebis RonisZiebebi 

(swrafad gamosvla a i r i T  da b i n Zur e buli zonidan , 

d a z a r a l e b ul i s  gamoyvana     s u fT a  haerze     da sxv). im

 SemTxvevaSi,     T u  eWvi eparebaT,     rom muSam CaisunTqa     

m aRali ko nc e ntr ac i i s  gamaRizianebeli     airebi      ( f il t v e b i s

 SeSupebis ganviTarebis saSiSroeba) ,     a r      unda     dauSvan

 muSis w a sl a      samuSaodan.     samuSao adgilebTa n      

a x l o s      mow yobili     unda     i yos     h idrantebi      

(gansakuTrebiT     amiakTan muSaobisas) kanze da T v a l S i  mo x v e dr il i  

mwvave siTxe e bis Camosarecxad. 

samedicino Semowmebebis d r o s  Z i r i T a d i  yuradReba unda 

mieqces sasunTqi gzebisa da T v a l i s  gareTa areebis mdgomareobas. 

 
 

8.10. u p irate sad kanze moqmedi nivTierebebi 
 
 

mrewvelobis sxvadasxva d ar g S i  mra v ali t e q n ol o g i u r i

 p roc e s i  dak a vS ire bulia       mJavebis, tuteebis ,  z o g i e r T i

 o r g a n ul i  da a r a or g a n ul i  ni vTi erebis 

gamoyenebasTan, r o ml e b i c  u p iratesad kanis s a f arz e  moqmedeben. 

as eTi naerTebis gamoyenebisas Z i r i T a d i  h i g i e nuri moTxovnaa 

x eleb i s ,  saxis , s x e u l i s  kanis, agreTve gareTa lor w o v a n i  

garsisa  da gansakuTrebiT T v a l i s  dacva maTze xsnarebis,

 Sxefebis ,      n i s l i s ,      mtvris     moxvedrisagan.     garda     

amisa,     arsebobs am nivTierebebis sunTqvis organoebSi moxvedris 

saSiSroeba . z o g  SemTxvevaSi (mag. f i s e b i s ,  m i n e r alur i  zeTebis , 

m aRali s p i rt e b i s  m aR alte m p er aturuli  damuSavebis dro s )  h a erSi 

Se i Zleba  aRmoCndes ara marto sawyisi masalebi, aramed maTi 



d a S l i s  (d e stru qci i s ) ,  produqteb ic ,  romlebs ac  z o g j e r  

gamokveTili gamaRizianebeli da s a e rTo_to q s i k ur i  qmedeba 

axasiaTebT. 

m i n e r alur i  mJavebi. f a r T o d  gamoiyeneba gogirdmJava (H2SO4) da 

misi xsnarebi, azotmJava (HNO3), marilmJava (HCl), mlRo b i  mJava (HF), 

ro m elTa  kanze moxvedra konce ntraciisgan damokidebulebiT iwvevs 

sxvadasxva x a r i s x i s  qimiur damwvrobas 
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– I x arisxid a n  (hiperemia da sxv.) III xarisxamde ( w ylul e b i ,  

r b i l i  q so v il e b i s  nekrozi) .  xsnarebTan x S i r i  konta qtis  d r o s  

Se i Zleba  ganviTardes si mSrale ,  x e l i s  mtevnis, z u r g z e  kanis 

gauxeSeba, x e l i s g u l e b i s  h i p erk eratozi ,  d ermatiti .  z o g j e r  

Cndeba metad mtk i v n euli w ylul e b i ,  e.w. ~ C i t i s  T v al i ~ ,  r o ml e b i c  

l o k a l i z e b u l i a  x e l i s  TiTe bz e  da mtevnebze. garda 

a R n i S n ul i  movlenebisa, d azi a n e bul ubanze Cndeba y v i T e l i  

S e f e r ilo b a .  

mwvave tute e b i  (mwvave natriumi _kaustiki , mwvave kaliumi )

 s u s t i  ko nc e ntr ac i iT  axdenen gaucximovnebas, x o l o  

Z l i e r i  ko nc e n tr ac i iT  _ mowvas. i s i n i  arbileb e n  epidermiss, 

iwveven kanis s i m Sr ale s  da masze naxeTqebis gaCenas. s u s t i  t u t e  

xsnarebis x a n gr Zl i v i  moqmedebisas x S i r a d  Zli e rd e b a  

x e l i s g u l z e  ofli a no b a ,       x o l o z o g j e r  viTardeba

 dermatiti .  n a klebi      ga maRizianeblobiT xasiaTdeba 

k a l c i n i r e b u l i  soda _ z o g i e r T i  o p er ac i i s  dro s ,  mag. 

dafasoebisas , s o d i s  mtveri S e i Zleba  moxvdes ara marto x e l i s  

kanze, aramed mkerdis areSi ,  i R l i e b S i  da      gamoiwvios misi      

gaRizianeba da d a w yluleb a .       manqanaTmSenebel qarxnebSi 

l i T o n e b i s  damuSavebisas gamacivebel s iTx ed  s o d i s  xsn aris  

gamoyenebis SemTxvevaSi muSebSi SeimCneba x e l i s  mtevnebis, winamxris 

dermatitebi ,  w yl ul e b i .  aseTi t u t e       xsnarebi,      x e l s       

uwyoben      w v r i l i       l i T o n u r i       b u r b u S el i T  mis 

mikrotravmirebas(kanis g a r b il e b i s  gamo). Sedegad viTardeba 

piodermiebi. 

C aum qrali k i r i s  (CaO) tenian kanze moxvedrisas midis

 w y alTan urTiuerTqmedebis reaqcia , r a s ac a xl a v s  d i d i  

raode nobiT s iT bo s  gamoyofa da kanis Z l i e r i       gaRizianeba.

 aseT      SemTxvevaSi      Se i Zleba ganviTardes      agreTve 

dermatitebi , ~ C i t i s  T v al i s ~       for m i s       w yl ul e b i ,

 r o ml e b i c       l o k a l i z e b u l i a  s x e u l i s  Ria  na w ilebze  – 

k i r i s  moxvedris a d g il e b S i  (xelebi ,  mxrebi, z u r g i ,  kiseri ) .      

aseTi     daavadebebi     SeimCneva mtvirTavebSi,     romle bsac     

gadaaqvT k i r i ;  aseTive       w y l u l e b i        uv iTardebaT       

agreTve k alatoze bs ,        mlesavebs,       s o f l i s  meurneobis 

muSebs, r o ml e b i c  muSaoben x elo v n u r i  sasuqebis damzadebaze. 



k alciu m i s  k arbid i (CaC2) –

 gamaRizianeblad moqmedebs kanze. w y alTan 

urTierTqmedebisas i Sl e b a  Caum qrali k i r i s  warmoqmniT. 

q l o r i a n i  k i r i  (maTeTrebeli k i r i )  – aseve 

gamaRizianeblad moqmedebs kanze. x e l i s  kanze misi      

moxvedrisas viTardeba x e l i s g u l i s  ofli a no b a ,

 s i w i Tl e ,  si mSr ale ,  naxeTqebi, f r C x i l e b i  Txeldeba ,  

ekargeba bzinvareba da mtvrevadi xdeba. 
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venis k i r i  (CaO+MgO) – gamoiyeneba g alv a nur  saamqroebSi 

g a s a p r i al e b eli  pastebis, mastikebis dasamzadeblad, agreTve

 dafarve bis ( n i k el i T  s p ile n Z iT ,  qromiT      da a.S.)

 win g a p r i al e b ul i       l i T o n e b i s  gasawmendad. am      

operaciaze dasaqmebul muSebSi x S i r a d  SeimCneva kanis daavadebebi 

kanis daskdomis saxiT ,  r o m e l i c  Z alia n  n el a  SuSdeba. 

venis k irTa n  muSaobisas travmatizmis Tavidan 

a s a c i l e bl a d  a u c il e b el i a  x elTaTma n iT muSaoba da muSaobis 

dawyebis win kanis S ez elv a  v a z eli n iT .  sasunTqi gzebis

 lor w o v a n i  g a r s i s  dacvis  mizniT dauSvebelia

 m S r al i  venis k i r i T  zeda pirebis gawmenda a irw i n aR is an 

r e s p i r a t o r i s  gareSe. 

n i k e l i  (Ni) – f a r T o d  gamoiyeneba l i T o n e b i s  g al v a n ur i  

dafarvebisaTvis .  n i k elTa n  muSaobisas viTardeba mis

 mimarT a m aRle buli  mgrZnobiaroba. monikelebaze 

momuSave adamianebs x S i r a d  uviTardebaT egzemebi da dermatetebi 

x elebze ,      saxeze, z o g j e r  s x e u l i s      d a x u r u l  nawilebzec .

 egzemas Tan a xla v s  Z l i e r i  q a v il i  ( ` n i k el i s  

muni~), s i s v ele ,  gamonayari, r o m e l i c  Z n elad ganikurneba. 

s k i p id ar i  (belekoni) – siTxea , r o m el i c  miiReba x i s  

m S r al i  gamoxdiT. s k i p id ar i  kanze moxvedrisas iwvevs mis 

gaucximovnebas da gaRizianebas. x S i r a d  viTardeba dermatiti .  

sk i p idars ,  n i k e l i s  msgavsad, ga mokveTili s e n s i b il i z a c i i s  

Tviseba gaaCnia da x S i r a d  iwvevs egzemas. 

qromi da misi naerTebis Sxefebi kanze moxvedrisas iwveven 

gaRizianebas, an anTebiT procesebs , w ylul e b s .  

f o s f o r i .  da misi naerTebi T e T r i  f o s f o r i

 ( y v i T el i  f o s f o r i )  P – gamoiyeneba f o s f o r i s         

naerTebis        misaRebad, Senadnobebis        SemadgenlobaSi, 

mRrRnelebTan        s a b r Zolv el ad .  gansakuTrebiT s u fT a

 f o s f o r i  gamoiyeneba el e q tro n i k a S i  da 

naxevargamtarebis warmoebaSi. zdk  – 0,03 mg/m3 

w i T e l i  f o s f o r i  gamoiyeneba

 asanTis k o l o f i s  dasamzadeblad,

 s o f l i s  meurneobaSi, m et alurgi aSi .  

f o s f oro v a n i  w y albadi ( f o sf i n i )  PH3 – gvxvdeba T e T r i  da 



w i T e l i  f o s f o r i s  miRebisas, mJavebiT f o sfor S e m c v e l i  

f o l a d i s  amoWmisas. zd k  – 0,1 mg/m3 

to q s i k u r i  moqmedeba: T e T r i  f o s f o r i  Z l i e r i  sawamlavia, 

w i T e l i  – naklebad Sxamiania organizmis siTxe e bSi uxsnadobis 

w y alobiT .  T e T r i  f o s f o r i  azianebs p i r i s  lor w o v a n  garss ,  

iwvevs R r Z i l e b i s  anTebas, p a rodontozs ,  t k i v il e b s  ybebSi, 
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p ir id a n  n i v r i s  suns, ybisqveSa j i r k v l e b i s

 gadidebas, Tavis Z l i e r  t k i v il e b s ,  aRznebulobas ,  kanis 

mo yv iTalo S e f e r ilo b a s .  

T e T r i  f o s f o r i  kanze moxvedrisas aaldeba , viTardeba 

maRali temperatura. T e T r i  f o s f o r i  S l i s

 k b ile b s  (umtkivneulod) , warmoqmnis

 Cirqovan 

f i s t ul e b s ,  gansakuTrebiT damaxasiaTebelia c v l il e b e b i  
Z vlebSi .  
 

gadaudeb eli Terapia – p ir id a n  mwvave mowamvlisas_kuWis

 x S i r i ,  ganmeorebadi amorecxva kaliumpermanganatis     

0,2%_iani x s n ar iT  an Cu SO 4 -is 1%_iani xsnariT .  m arilova n i  

s af aR araTo saSualeba (1 s u f r i s  kovzi) . ganmeorebiTi gamwmendi 

oynebi. s a s m eli s od i s  2%_iani x s n aris an b orjo m i s  daleva ;  

venaSi – 40%_iani glu k o z a  askorbinis mJavasTan erTad ;  

saWiroebis SemTxvevaSi s i s x l i s  gadasxma, g u l i s  saSualebebi . 

a r  SeiZleba : r Z i s ,  a bu s alaTi n i s  (safaRaraTo)

 z eT i s ,  mce n areuli da c x o v e l u r i  cximebis micema. 

kanis damwvrobisas – a nT e b uli  f o s f o r i s  Caqroba w y l i T  an 

q viSiT ,  miwiT, n a c r i T  an sod iT .  damwvari a d g i l i s  damuSaveba: 

CuSO4 , Na2CO 3 , NaHCO 3 .  AgNO 3  an KMnO4      xsnariT .  T v a l i s  dazianebisas – 

T v a l i s  amorecxva NaHCO 3  2%-iani xsn ariT .  i n d i v i d u a l u r i  dacva: 

m f i l t r a v i  a irw i n aRi БКФ; r e s p i r a tor e b i  ~Ас тра -2~, 

РПГ-67. p i r a d i  h igi enis dacva. saxisa da p i r i s  R r u s  gulda s m iT  

dabana-damuSaveba, Sxapi. p i r i s  R r u s  da k b il e b i s  gulda s m iT  movla. 

a r  Se i Zleba samuSaod im p irebi s daSveba, v isac d a z i a n e b uli  

k b il e b i  aqvT. a k r Z a l ul i a  muSa saTavsebSi sakvebis miReba da 

s i g a r e t i s  moweva. 

p r o f i l a q t i k u r i  RonisZiebebi: mowyobilobaTa

 s r u l i  hermetizacia , x elo v n u r i  v e nt ilac i a .      

muSaTa x S i r i      c vl a .  muSebis     winaswari     da

 p e r i o d u l i  samedicino Semowmebebi: 

T e T r i  da w i T e l i  f o s f o r i s  warmoebaSi – 6 

TveSi e r T x e l ;  T e T r i  f o s f o r i s  gamoyenebisas 

– 12 TveSi e r T x e l ;  



w i T e l i  f o s f o r i s  gamoyenebisas – 24 

TveSi e r T x el .  samkurnalo 

p r o f i l a q t i k u r i  kveba. 

f o sforo v a n i  w y albadi Z l i e r i

 sawamlavia. iwvevs n e r v ul i

 sistemis , nivTierebaTa c v l i s a  da s i s x l i s  

s u r a T i s  mkveTr c vl il e b e b s .  damaxasiaTebelia mxedvelobis ,  

akomodaciis, s i a r u l i s  da metyvelebis moSla , s i sust e ,  

bronqitebi ,  
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saWmlis monelebis moSla ,  s i s xl n a k l ulo b a ,  leikope nia ,

 R v i Z l i s  cximovani gadagvareba. zd k  – 0,1 mg/m3 

gadaudeb eli Terapia : s u fT a  haerze gayvana,

 s r u l i  simSvide, s iTbo ,  Jangbadis CasunTqva,     g u l i s      

saSualebebi ,  magari d a t k b i l u r i      Cai, yava.     mZime 

SemTxvevebSi s i s x l i s  gamoSveba. 

i n d i v i d u al u r i  dacva: m f i l t r a v i  a irw i n aRi (marka E an БКФ). 

p r o f i l a q t i k u r i  RonisZiebebi: procese bis s r u l i  

hermetizeba, a d g il o b r i v i  

gamwovi mowyobilobebi . ix .  T e T r i  f o s f o r i . .  
 

f i s e b i  i yof i a n  bunebrivi ( n a t u r al u r i  fis e b i ,  

sxvadasxva mcenareebisagan miRebuli ) da x e lo v n u r i

 ( f e n olfor m ald e h i d ur i ,  e poq siduri ,  p oli eT er e b i s )  

warmoSobis     fisebad . n a t u r a l u r i  f i s e b i  gamoiyenebian

 la q e b is ,      p o l i t u r e b i s  SemadgenlobaSi, 

e l e q t r o s a i z ol a c i o  masalebis damzadebisas, a v ejis  

p ol ir e b i s a s  da misT. x elo v n u r i  f i s e b i  gamoiyenebian 

p l a s t i k u r i  masebis da maTgan nakeTobis, la q e bis ,      weboebis

 damzadebisas, s a i z ol a c i o ,  a n t i k o r o z i u l i

 dafarvebisaTvis ,  s a f e i q ro        mrewvelobaSi       –       

s i n T e z u r i  q so v il e b i s        dasamzadeblad da sxva miznebisaTvis. 

p r o f e s i u l  dermatitebs da egzemebs Z ir iT ad ad  

x elo v n u r i  f i s e b i  iwveven. y v elaze  x S i r a d  p r o f e s i u l  

dermatozebs iwvevs f e n olf o r m a l d e h i d u r i  (maT S o r i s  

b a k el it i s )  f i s i ,  r o m e l i c  s e n s i b il i z a t or i a .  

s q e l f i s i ,  qvanaxSiris kupri , navTobis gamoxdis produqtebi .  
 

navTobis, qvanaxSiris, f i q a l e b i s  gamoxdis produqtebTan 

sawarmoo konta qti aqvs mra v ali p r o f e s i i s  adamians: 

ko q s b e nzolis  da a i r i s  qarxnebis muSebs, am nivTierebaTa

 tra n s portire b az e ,  a s f a l t i s  damzadebaze da

 gamoyenebaze, S p aleb i saTv is k r e o z o t u l i  z e T i T  x i s  

gaJRenTvaze, t o l i s  damzadebaze dakavebul muSebs. am 

nivTierebebTan aqvT konta qti agreTve liTongadamamuSavebeli 

qarxnebis muSebs     gamacivebeli da sapoxi     zeTebis

 gamoyenebisas. am     nivTierebebis kanze moxvedrisas       

S e i Zleba        warmoiqmnas       f o l i k u l a r u l i        dazianebebi       



( ro mle b ic  warmoadgenen Tmis parkisa da qonis j i r k v l e b i s  

daavadebebs), h i p e rk er atozi da meWeWovani wamonazardebi     

(romlebsac aqvT     avTvisebiani     simsivneSi g a d azrd i s  

midrekileba ) ,  fotod er m a t it e b i  da pigmentaciebi. 

f o l i k u l a r u l i  dazianebebi cximovani feriWamelebis saxiT ,  

r o g o r c  wesi l o k a l i z d e b a  x eleb i s ,  winamxris, iSv i aTad TeZos, 

m u cl i s  kanze. am ubanze Cndeba 
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w v r i l i  Savi w e r t il e b i ,  r o ml e b S ic  Semdeg C ir qgrova

 viTardeba. garda Savi w e r t il e b i s a         Cndeba

 m olurjo _ m o w i T alo  f e r i s  mkvrivi kvanZebi,        Tavze 

d a C i r q e b uli  buStiT .  es gamonayari TandaTan qreba da mis 

a d g i l z e  rCeba w v r i l i  C a v a rd n il i  nawiburebi. 

h i p erkeratozebi  da meWeWismagvari wamonazardebi

 uCndebad muSebs, romle bs ac saqme aqvT: 

a) qvanaxSiris f i sT a n  _ ko q sb e nzolis ,

 a i r i s ,  a s f a l t - t o l i s  da sxva sawarmoebSi; 

b) navTobTan da misi gadamuSavebis produqtebTan ; 

navTobsaxdel, p a r af i n i s  qarxnebSi; s a pozi zeTebis da g udro n i s  

gamoyenebasTan; 

g) f i q a l e b i s  f i sT a n  da misgan m iRebul sapox zeTebTan. 
 

qvanaxSiris fis e b i ,  s q e l f i s i ,  mZime zeTebi aZlierebe n kanis 

mgrZnobiarobas Su q is mimarT, gansakuTrebiT u l t r a i i s f e r i

 sxivebis mimarT, amitom maTTan konta qtisas ( u f r o  

x S i r a d  g a z a f x ulz e  da z a f x u l S i )  s x e u l i s  Ria na w ilebze  

Se i Zleba  gaCndes fotod er m atit e b i .  Cndeba saxis , y el i s ,  

quTuToebis s i w i T l e  da SeSupebuloba ;     viTardeba tu C i s

 lor w o v a n i      g a r s i s  anTeba, koniun qtiv iti .  es movlenebi 

ramdenime d R i s  ganmavlobaSi grZeldeba ,  magram Semdeg am 

a d g il e bz e  rCeba hiperpigmentacia. pigmentacia Sei Zleba  gaCndes 

t a n s a c mliT  d a f a r u l  kanzec ( w elze ,  i R l i i s  fosoe bS i ,  

mucelze) . 

p r o f i l a q t i k u r i  RonisZiebebi: p i r v e l  r i g S i

 a u c il e b e l i a  i s e T i  RonisZiebebis Catareba,

 romlebmac      unda gamoricxon      a R n i S n ul  nivTierebaTa 

moxvedra samuSao         zon aSi  ( t e q n olo g i u r i          

RonisZiebebi , mowyobilobaTa h ermetuloba     da sxv.)     da kanze.

 sunTqvis     organoebis     dasacavad     a u c il e b e l i a  

airwinaRebis     da     r e s p i r a tor e b i s      gamoyeneba. T v al e b i s      

dasacavad     _ da mcv eli s aT v ali s ,        x el e b i s  dasacavad       –       

r e z i n i s        da       f i r f i t o v a n i        sabuxarisa da xelTaTmanis ,

 x o l o        s x e u l i s        dasacavad       –       mkvrivi       

q so v ilisg a n  S e k e r il i  s p ecta nsac mlis        gamoyeneba.        

a u c il e b e l i a         p i r ad i  higi e nis dacva:        Sxapis 



r e g u l a r u l a d  miReba, s ac vleb i s a  da samuSao t a n s ac mlis  

gamocvla. 

damwvrobis SemTxvevaSi a u c il e b el i a  d az i a n e b uli

 n a w ile b i s Camobanva w y l i s  Z l i e r i  nakadiT. 

g alv a nur  saamqroSi n i k el i s  m ar ile b i s  xsnarebTan muSaobisas 

a u c il e b e l i a  nakeTobaTa     dayenebisa     da     moxsnis     meqanizacia,     

maSebisa     da     sxva     samarjvebis 
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gamoyeneba xsnarebTan x el e b i s  konta qtis  Tavidan a s a c il e bl a d .

 s k i p i d ar i  Se Zlebisdagvarad unda      S e i c v alo s  sxva      

gamxsnelebiT. k a t e g o r i ul ad  unda a i k r Z alo s  samuSaos 

damTavrebis Semdeg x el e b i s  dabana gamxsnelebiT. garda amisa, 

s q elf i s T a n  muSaobisas, ro m els ac  f o t o s e n s i b il i z a c i a  

axasiaTebs, a u c il e b e l i a  Sromis s w o r i  organizeba : samuSao unda 

S e s r uld e s  Ramis saaTebSi, S e b i nd e bulSi  an R r u bl i a n  dReebSi. 

kanis s a f a r i s  dasacavad a u c il e b e l i a  damcv eli pastebisa 

da malamoebis gamoyeneba. 

 
 

8.11. k a nceroge nuli nivTierebebi 
 
 

k a nceroge nul nivTierebebs miekuTvneba i s e T i

 f i z i k u r i ,  q i miuri an b i o l o g i u r i  agentebi,

 r o ml e b i c  orga nizmSi      moxvedrisas iwveven

 simsivnis ganviTarebas. 

gansakuTrebiT g a v r c el e b ul i a  da, saTanadod,

 gansakuTrebiT saS iS agentebad iT vl e b a       

q i miuri  k a nc erog e nuli      nivTierebebi.      aseT nivTierebebTan 

mudmivi an x S i r i  konta qti iwvevs e.w. p r o f e s i u l  simsivnes, 

r o m l i s  xa s i aTi  da k l i n i k u r i  mimdinareoba a r a f r i T  

gansxvavdeba `spontanuri ~ simsivnisagan. 

p r o f e s i u l i  o n k ol o g i u r i  daavadebis dadgena

 ga Z n ele bulia ,  ramdenadac o n k ol o g i u r i  daavadeba

 xasiaTdeba x a n g r Zli v i  f a r u l i

 p e r iod iT ,  r o m l i s  ganmavlobaSic S e i Zleba 

adamianma S e i c v alo s  samuSaos xasiaTi ,  profe s i a ,  samuSao da 

s a c xo vr e b el i  a d g il i .  simsivne S e i Zleba ganviTardes 

k a nceroge nul agentTan konta qtis Sewyvetidan mra v ali w l i s  

Semdeg. 

simsivniT daavadebis r i s k i s  x a r i s x i  p i rd a p i r  kavSirSia

 k a nceroge nul agentTan adamianis konta qtis 

intensiurobasa da xangrZlivobasTan . 

 
 

8.11.1. k a nceroge nul nivTierebaTa kl a s i f i k a c i a  
 



 

adamianis organizmze zemoqmedebis mixedviT k a nc erog e nuli 

nivTiereba sam j g u f a d  iyofa :  

I j g u f i  _ nivTierebebi , r o ml e b i c  iwveven simsivnes 

u p iratesad a pl i k a c i i s  a d g il z e  (mag. benz-(α)-pireni); 
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II j g u f i  _ Ser C e v iTi qmedebis nivTierebebi , r o ml e b i c  

iwveven simsivnes ara Sexebis a d g ilz e ,  aramed 

SerC e v iT _ ama T u  im orga n ize  (mag. 2 - n aftila m i n i

 iwvevs m x olod  saSarde

 b u St i s  kibos, x o l o  0 -

a m i n o a zo toluoli  _ R v i Z l i s  kibos); 

III j g u f i  _ mravalmxrivi qmedebis nivTierebebi , r o ml e b i c  

iwveven sxvadasxva orga nos simsivnes (mag. 0 -

t ol i d i n i  iwvevs sarZeve j i r k vl e b i s ,  qonis 

j i r k v l e b i s  da sxva organoebis simsivnes). 

 
 

8.11.2. qimiur naerTTa z o g i e r T i  j g u f i s  k a nceroge nuli 
aqtivoba 

 
 

sawarmoo pirobebSi saqmianobisas k a nc erog e nuli 

nivTierebebi organizmSi Se i Zleba  moxvdes sasunTqi gzebidan, 

kanis saf arid a n  da, iSviaTad , kuW-nawlavis tra qtida n .  aseve 

g a T v ali s w i n e b ul unda iqnes a r o m a t ul i  n i tro -  da aminonaerTebis 

kanidan a d v il a d  SeRwevis f a q t i ,  gansakuTrebiT date n i a n e buli 

kanis da garemos ha eris m aRali te m p eraturis SemTxvevaSi. 

p o l i c i k l u r i  a r o m a t ul i  naxSirwyalbadebi .

 dRe isaTvis  c n o b il i a  k a nc erog e nuli

 Tvisebebis mqone        200-ze meti

 p o l i c i k l u r i         a r o m a t ul i  naxSirwyalbadebi ,      

ro ml e b i c       Sedian      n e d l i  navTobis      SemadgenlobaSi,

 magram Z i r iT ad ad  warmoiqmnebian sawvavis (qvanaxSiris, 

merqnis, navTobis, f i q a l i s )  maRal temperaturaze (3500-ze zeviT )  

T e r m ul i  gadamuSavebis an a r a s r u l i  wvisas. 

gansakuTrebiT kanceroge nulia :  
 

™ qvanaxSiris m S r al i  gamoxdis produqteb i  (qvanaxSiris 

f i s i ,  k r e o z ol i s  da mwvane zeTebi) da myari narCeni _ 

s q e l f i s i ;  

™ f i q al e b i s  gadamuSavebis produqtebi

 ( g e n eratoris  s q e l f i s i ,  S p al e b i s  

gasaJRenTi z eT i ,  bitumebi, muri); 

™ navTobis da bunebrivi a i r i s  m aR alte m p e r aturuli 



gadamuSavebis q i miuri produ qtebi  (mazuTi, gudron i ,  

navTobis koqsi , p ar afi n i  da misi warmoebis 

naxevarproduqtebi) . 

am nivTierebebTan konta qti Se i Zleba

 gaxdes kanis p r o f e s i u l i  kibos mizezi . 

koqsqimiuri,      navTobgadamamuSavebeli,      m e t a l u r g i ul i ,       

sabriketo ,      muris, s q elf i s - k o q s i s        warmoeba       da       

tr a n s p ortir e b a        warmoadgens       k a nc eroge nuli 
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nivTierebebiT , mag. benz-(α)-pireniT haeris dabinZurebis pot e n c i ur  
wyaros. unda 
 

aRiniSnos , rom h a erSi benz-(α)-pirenis Semcveloba ha eris 

dabinZurebis x a r i s x i s  i n d i k a tors  warmoadgens. C a m o T vl il i

 k a nc erog e nuli nivTierebebi f a r T o d  gamoiyeneba     

ekonomikis sxvadasxva d ar g S i  ( tr a n s port i ,      sa a vtomobilo     

gzebis mSenebloba, r k i n i g z i s  mSenebloba, msubuqi da q imiuri 

mrewveloba, p o l i g r a f i a  da sxv.) da, saTanadod, am sawarmoTa 

muSebSi p r o f e s i u l i  kibos r i s k i  maRalia. am k a t e gor i i s  

muSebSi kanis kibo 4 - j e r  u f r o  xS ir i a ,  v idr e  danarCen 

mosaxleobaSi , x o l o  r e z i n i s  da f e x s a c mli s       mrewvelobis

 muSebSi      gamxsnelebTan,      kerZod b e nzolTan ,  x a n g r Zl i v i  

konta qtisas l e i k o z i s  da t v i n i s  simsivnis SemTxvevebi 2 - j e r  

xS ir i a ,  v idr e  danarCen mosaxleobaSi . 

metalebi , m etaloidebi ,  m ar ile b i  _ r k i n i s

 sabados muSebSi, r o ml e b i c  ganicdian r k i n i s  

o q s id i s  zemoqmedebas, f i l t v e b i s  kibos SemTxvevebi u f r o  x S i r a d  

gvxvdeba, v idr e      danarCen mosaxleobaSi .      kibo mJRavndeba     

x a n g r Zl i v i  f a r u l i  p er iodis ,  z o g j e r  a T wl e ul e b i s ,  Semdeg. 

x S i r a d  kibo viTardeba pnevmokoniozis, s i d e r o s i l i k o z i s  an 

s i d e r o s i l i k a t o z i s  fonze .  varaudoben, rom r k i n i s  Se mcveli 

mtveri k a nc erog e nuli p o l i c i k l u r i  a ro m a t uli  

naxSirwyalbadebis adsorbe nts warmoadgens. 

k a nc erog e nuli qmedeba axasiaTebs qroms, n i k el s  da maT 

naerTebs, r o ml e b i c  iwveven sasunTqi organoebis kibos, amasTan, 

SedarebiT a d r e u l  asakSi. 

azbesti .  x S i r i a  kibos SemTxvevebi az b e st is  mopovebaze, 

gadamuSavebaze da gamoyenebaze dasaqmebul muSebSi. azbestTan 

konta qti iwvevs f il t v e b i s ,  pl e v r i s a  da m u cl i s  apkis,

 agreTve kuWis kibos. amJamad azbests ganixilave n

 r o g o r c  k a ncerog e nuli naxSirwyalbadebis bunebriv 

adsorbe nts polim ers .  

dariSxanTan x a n g r Zl i v i  konta qti Se i Zleba  gaxdes kanis, 

f ilt v e b i s ,  i R l i i s  danamatis, R v i Zl i s ,  kuW-nawlavis t r a q t i s  

kibos mizezi . dariSx a n is  moqmedebiT gamowveuli kanis 

p r o f e s i u l i  kibo l o k a l i z d e b a  r o g o r c  Ria, i se  



t a n s a c mliT  d a f a r u l  kanis ubnebze (mkerdze, nikapze, zeda da 

qveda kidurebze) . x S i r a d  kanis kibo Serwymulia Sinagani 

organoebis ( f ilt v e b i ,  R v i Zl i ,  kuW-nawlavis tr a q t i )  

simsivnesTan. 

SeimCneva f i l t v e b i s  broin qogenuri kibos SemTxvevebi 

adamianebSi, r o ml e b i c  ganicdian b e r il i u m i s  zemoqmedebas. 
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ukanasknel wl e b S i  gamovlinda kancerogenuloba 

v a n il qlo r i d i s a ,  r o m e l i c  f a r T o d  gamoiyeneba

 e l e q t r o s a i z ol a c i o  f i l e b i s ,

 l i n ol e u m i s ,  boWkoebis, gamtarebisa da 

kabelebis i z o l a c i i s  da sxva warmoebaSi. v a n i l q l o r i d i  

iwvevs R v i Z l i s  kibos, amasTan, i s  Se i Zleba  gamomJRavndes 

v a n i l ql o r i d T a n  konta qtis Sewyvetidan ramdenime w l i s  Semdeg. 

 
 

8.11.3. p r o f i l a q t i k u r i  RonisZiebebi 
 
 

p r o f e s i u l i  kibos p r o f il a q t i k a S i  mniSvnelovania muSa 

saTavsis sa haero garemos si sufTa v e ze  s i st e m aturi

 k o n t r ol i ,  e f e q t u r i  s a n i t a r i ul - h i g i e n u r i  

RonisZiebebis SemuSaveba da p i r a d i  higie nis       

wesebis       dacvaze k o n t r ol i ,  r e g u l a r u l i

 p r o f i l a q t i k u r i         samedicino        Semowmebisa        da

 daavadebulTa mkurnalobis organizeba . 

p r o f e s i u l  kibosTan b r Z ol a  Sedgeba sawarmoo, 

s a n i t a r i ul - h i g i e n ur i  da samedicino p r o f i l a q t i k u r i  

RonisZiebebisagan. 

sawarmoo p r o f i l a q t i k u r i  RonisZiebebi g a n x i l u l  unda 

iqnes j e r  kidev warmoebis pro e qt ir e b i s  st adi az e  da moicavs: 

mavne agentebTan muSaTa konta qtis Semcirebisa da Tavidan

 a c il e b i s  meTodebis SemuSavebas (warmoebis

 s r u l i  a vtom atizacii s       da h erm etizaciis ,        

r a c i o n a l u r i  v e n t il a c i i s  orga n izebiT ,  e f e q t ur i            

mSTanTqavi           mowyobilobebis ko n stru ir e b iT ,            

k a nc erog e nuli nivTierebebis S e c v l i T  u s a f r T x o  qimiuri 

nivTierebebiT. 

sawarmoo p r o f i l a q t i k i s  RonisZiebebidan

 mniSvnelovania kancerogenebis 

dekancerogenizacia . mag. f i q a l i s  da sxva sawvavi n e d l e u l i s  

dekancerogenizacia s q e l f i s i s  koqsamde gamoxdis gz iT ,  

rod e s ac  p o l i c i k l u r i  naxSirwyalbadebis mniSvnelovani 

n a w il i  koqsSi gadadis. 

s a n i t a r i ul - h i g i e n ur i  RonisZiebebis



 gatarebis warmateba mWidrodaa 

d a k a vS ir e buli  warmoebis s a erTo k ultur a s T a n  da momuSaveTa 

maRal d i s c i pl i n a z e  da Segnebaze. 

simsivnis ganviTarebis r i s k s  mniSvnelovnad amcirebs y v ela

 RonisZieba, r o m el i c  amcirebs adamianis     kontaqts

 k a nceroge nul agentTan. kancerogenebTan muSaoba Se i Zleba      

m x olod  im     SemTxvevaSi, T u  s x e u l i  s r u l a d  a r i s

 d a c u l i  s p ecta nsacmliT ,  r o m e l i c  unda i c vl e bod e s  

yo v eldRiur ad .  gansakuTrebiT saSi S  
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sawarmoo ubnebze da saremonto samuSaoebis d r o s  a u c il e b e l i a  

r e s p ir ator e b i s a  da i n t e n s i u r i  a d g il o b r i v i  gamwovi

 v e n t il a c i i s  gamoyeneba. miuxedavad x elTaTman iT muSaobisa, 

muSebi x S i r a d  unda ibandnen x elebs ,  gansakuTrebiT i s e T i  

operaciebis Semdeg, ro m elTa         S e s r ul e b i s  d r o s         

S e s a Zle b eli a         x elebz e  aminoproduqtebis     moxvedra.

 dauSvebelia sakvebis miReba sawarmoo     saamqroSi. samuSaos

 Semdeg       a u c il e b e l i a        Sxapis       miReba.       

aminonaerTebTan muSaobisas k a t e g o r i ul ad      ikrZ aleba  c x e l i      

w y l i T  Sxapis     miReba,     ramdenadac     am d r o s  mniSvnelovnad 

izrd e b a  kanidan aminonaerTebis Sewova. a v ari i s SemTxvevaSi kanze 

k a nc erog e nuli aminonaerTebis d i d i  raode nobiT moxvedrisas 

momuSave v a ld e b ul i a  dauyovnebliv miiRos c i v i  

p r o f i l a q t i k u r i  Sxapi ise , rom a r  d a elod o s  samuSao c v l i s  

damTavrebas. 

a r o m a t uli  aminebis warmoebaSi h erm etizaciis  darRvevasTan 

d a k a v S ir e buli saremonto da p r o f i l a q t i k u r i  RonisZiebebi unda 

S e s r uld e s  h e r m e tuli  kostumiT da airwinaRiT .  mavne 

nivTierebebTan momuSave pirebs unda C autardeT i n s tr u q t a J i  

p i r ad i  higie nis RonisZiebebis Sesaxeb. 

simsivnis sawinaaRmdego samedicino p r o f i l a q t i k u r i  
RonisZiebebia: 

 

1) p r o f e s i u l i  SerCeva samuSaod miRebis win da

 CvenebaTa gamovlena sxva samuSaoze gadayvanis 

mizniT; 

2) p r o f i l a q t i k u r i  samedicino Semowmeba da g a m a f rT x il e b el i  

mkurnaloba. k a nceroge nul nivTierebebTan samuSaod SerCevisas 

yuradReba unda mieqces ara 

marto adamianis f i z i k u r  mdgomareobas, aramed mis

 k u l t u r u l  dones, d i sc i pli n i a nob a s ,  alko holi s ad m i ,  

agreTve s i g a r e t i s  mowevisadmi m idre k ile b i s  arqonas,     e.i. im     

momentebs,     ro ml e b i c  uzru n v el yof e n      s a n i t a r i ul - h i g i e n u r i

 da s a m k u r n alo - p r of ila q t i k ur i      RonisZiebebis

 warmatebiT     gatarebas. gansakuTrebiT saSiS samuSao 

ubnebze unda S e i zRudos  q alebis ,  gansakuTrebiT a x alg azrd a  

asakis, miReba.     aseT sawarmoSi k a t e g o r i ul ad      i krZ aleba



 q ale b i s      muSaoba fexmZimobis p er iodSi .  

p e r i o d u l i  samedicino Semowmeba unda Catardes : 
 

qromis miRebaze da gamoyenebaze muSaobisas _ 24 TveSi

 e r T x e l  ( o t ol a r i n g o l o g i s      mier     _     3 TveSi

 e r T x el ,  d e r m a tolog i s      mier _     6 TveSi 

e rTx el ) ;  
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dariSx a n is  warmoebaze da gamoyenebaze muSaobisas _ 24

 TveSi e r T x el ;  ( o t o l a r i n g o l o g i s  mier     _     3     

TveSi  e r T x el ;  d e r m a tolog i s      mier _     6 TveSi 

e rTx el ) .  

n i k e l i s  e l e q t r o l i z z e ,  miRebaze da Camosxmaze muSaobisas _ 12 

TveSi e r T x e l  (d e r m a tolog i s  mier _ 6 TveSi e r T x el ,  

o t o l a r i n g o l o g i s  mier _ TveSi e rT x el ) ;  

navTobis da navTobproduqtebis mopovebaze da

 gadamuSavebaze _ 12 TveSi e r T x e l ;  

azb e stis  mopovebaze, gamdidrebaze, gadamuSavebaze da gamoyenebaze 

muSaobisas _ 24 Tv eSi e r T x el .  
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Ta v i  mecxre 

p r o f e s i u l i  i n f e q c i e b i  da in vazie bi 
 
 

Sromis pirobebTan dak a vS ire bul p r o f e s i u l

 i n f e q c i u r  daavadebebs miekuTvneba: b r u c e l o z i ,  

tulare m i a ,  cieba, c i m b iris         w y l u l i  da sxv. Wiisebri 

invaziebidan gamoirCeva a n k ilostomozi .  

es daavadebebi vlindeba  daavadebuli c xo v ele b i s  da

 maTi gamonayofebis adamianTan konta qtis      dros .       

agreTve c x o v e l i s  tyavis ,      bewvis da c x o v e l i s  produqte bis 

gadamuSavebis dros .  

b r u c e l o z i  a r i s  paTogenuri mikrobebiT gamowveuli

 adamianebis da c xo v el e b i s  daavadeba. 

b r u c e l o z i s  p r o f e s i u l i  niSnebi 

aReniSnebaT: _ daavadebuli 

c xo v el e b i s  momvlelebs;  

_ sasaklaoebze ,  x o r c i s  da r Z i s  kombinatebSi 

momuSaveebs; _ bewvis da tyavis gadamamuSaveblebs. 

garda aR n iS nulisa ,  adamianebi avaddebian

 sakvebad miRebis d ros ,  i n f i c i r e b u l i  x o r c i T  

da r Z iT .  b r u c e l o z i s  gamomwvevad iT vl e b a  daavadebuli 

c x o v e l i s  place nta ,  sanayofe siTxe .  

dasnebovnebis gzebia: 
 

_ al i m e n t a r ul i  (r Z i s  

produqtebiT) ;  _ ko nt a q tur i  

(gamonayofebiT); 

_ i n h a l a c i u r i  ( i n f i c i r e b u l i  mtvriT) .  
 

b r u c e l o z i s  k l i n i k u r i  mimdinareoba i y of a  

Semdeg periodebad: _ f a r u l i  an l a t e n t u r i ,  

mwvave (xa ngrZlivoba 3-6 Tve); 

_ q r o n i k ul i  ( x a n gr Zli v i  procesi ) .  
 

daavadebis niSnebia _ t a l R i s e b r i  c i e b i s  fo nz e  R v i Zl i s ,  

el e n T i s  gadideba, sayrden-mamoZravebeli sistemis ,

 saxsrebis ( a r T r i t i ,

 o s t e o a rTr i t i ) ,  Z vlebis ,  x e r x e mlis 



( s p o n d il it i ) ,  p e r i f e r i u l i  da n e r v ul i  sistemebis (mialgia , 

n e vr iti ,  meningitis, m e ni n goe ncefaliti )  dazianeba. 

b r u c e l o z i s       p r o f il a q t i k i s a T v i s       unda      moxdes      

j a n m r T el i       c xo v el e b i s  gancalkeveba     daavadebulebisagan;     

daavadebuli     c xo v el e b i s      gamonayofebis     Rrma 
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ormoSi  Camarxva da k i r i T  maTi Semdgomi damuSaveba; c x o v e l i s  

movlisaTv i s  saWiro nivTebis dezinfe qcia ;  vaqcinacia

 b r u c e l o z i s  c o c x a l i  vaqciniT; s a m ed ic i no -

s a n it ar iuli RonisZiebebis Catareba _ momuSaveebis 

s p ecta nsacmliT ,  s p ecf e xs a - c mliT aRWurva. 

cieba a r i s  r i k e t s i e b iT  gamowveuli mwvave daavadeba. 
 

avaddebian i s  adamianebi, r o ml e b i c  u vl i a n  S i n aur 

cxov eleb s  da moixmaren produqtebs . 

arsebobs c i e b i T  dasnebovnebis sami gza: 
 

_ al i m e n t a r ul i  _ daavadebuli c xo v ele b i s  rZe da 
produqtebi ;  

 

_ i n h a l a c i u r i  _ tyavis da bewvis

 gadamuSavebis p roc e s S i  g a m o yof il i  i n f i c i r e b u l i  mtveri, 

i n f i c i r e b u l i  Tiva da sakvebi; 

_ ko nt a q tur i  _ d azi a n e bul kanSi S e R w e uli  v iru s i ,  

lor w o v a n i  garsi .  p r a q t i k ul i  RonisZiebebi moicavs ci e b i s  

k er i s  l i k v i d a c i a s  ( v e t e r i n a r uli  

zedamxedvelobis kompetencia). 
 

im pirebze , r o ml e b i c  u vl i a n  cxov elebs ,  unda gaices 

specaRWurviloba . igive normiT r o g o r i c  b r u c e l o z i s  

SemTxvevaSi. 

T u  garemo dabi n Zurebulia mtvriT ,  saWiroa

 mtversawinaaRmdego r e s p i r a tor e b i s  gamoyeneba. 

a u c il e b e l i a  p i r a d i  h igi e nis dacva. 

sagrZnobi p r o f i l a q t i k u r i  e f e q t i  miiRweva c i e b i s  

sawinaaRmdego va qcinaciis CatarebiT . 

tular e m i a  a r i s  mrg v ali  an j o x i s e b r i  h e morag iuli 

mikrobebiT (Bacterium tularense) gamowveuli i n f e q c i u r i

 daavadeba. t ul a r e m i i T  umetesad avaddebian 

cxvrebi ,  bocvrebi , k urdRle b i .  t ul a r e m i i s  b a q t eri i s 

matarebelia mRrRnelebi . 

tulare mi a ,  r o g o r c  p r o f e s i u l i  daavadeba aReniSneba 

c x v r i s ,  b oc v r i s  da k u r d R l i s  x o r c i s  gadamamuSavebel-

sakonservo obieqtebze momuSaveebs, romlebs ac uziandebaT 

f i l t v e b i ,  l i m f u r i  j i r k v l e b i ,  kuWnawlavuri sistema. 

t ul a r e m i i s  p r o f il a q t i k a  mdgomareobs



 sp ectansacmlis ,  r e z i n i s  xelTaTmanis 

moxmarebaSi, p i r a d i  higi e nis dacvaSi, x o r c i s  da tyavis 

gadamuSavebis procese bis meqanizebaSi da mRrRnelebis 

li k v i d a c i a S i .  

c i m b iri s       w y l u l i       a r i s       c xo v el e b i s       da      

adamianebis      mwvave      i n f e q c i u r i  daavadeba. c i m b iri s  w y l u l i T  

avaddebian c xo v el e b i s  momvlelebi , tyavis da bewvis 
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transportireba-gadamuSavebaze dasaqmebuli pirebi .

 c i m b ir is  w y l ul i s a T v i s  sainkubacio 

p e r iod i s  xangrZlivobaa 2 kvira. 

arsebobs ci m b iri s  w y l u l i s  mimdinareobis sami

 k l i n i k u r i  forma: kanis, f i l t v u r i  da 

kuWnawlavuri. 

kanis forma xasiaTdeba k eT ilTv i s e b i a n i  mimdinareobiT. am 

for m i s  w y l u l i s  l o k a l i z e b a  xdeba saxeze, mxrebze da 

x elebze ,  r a c  aixsneba t v i r T i s  gadataniT mxrebiT da x ele b iT .  

f i l t v u r i  forma xasiaTdeba mwvave dasawyisiT , pnevmoniiT. 

n a wla vur i  forma mimdinareobs maRali temperaturis ,  diareas , 

f s i q i k u r i  m o Sl i l o b i s  fonze .  

f i l t v u r i  da n a wla vur i  formebis d r o s  maRalia 

l e t a l u r i  d a s a s r ul i s  albaToba . 

c i m b ir is  w y l u l i s  sawinaaRmdego 

p r o f i l a q t i k u r i  RonisZiebebia: _ mudmivi 

v e t e r i n a r ul i  k o n t r ol i ;  

_ w y l u l i T  daav adebuli mkvdari c x o v e l i s  Camarxva 2 m 

siRr m i s ormoSi da k i r i s  s q e l i  f e n i T  damuSaveba. 

c i m b iri s  w y l u l i s  gamosavlenad gamoiyeneba

 tyavis , bewvis, Tmis, j a g r i s  k vle v i s  

s e r o l o g i u r i  meTodi. 

a R n i S n ul i  s p e c i a l u r i  RonisZiebebis garda

 saWiroa mtvris Semcireba, s p ecta nsacmlis 

s i st e m aturi  dezinfe qcia ,  p i r a d i  higien is dacva, naCxapnebis da 

naWdevebis arsebobisas kanis sanacia. 

a n k ilo sto moz i  Z i r iT ad ad  trop i k e b S i  da

 subtropik e bSi g a v r c e l e b ul i  i n v a z i ur i  

daavadebaa. 

daavadebis gamomwvevi p a r a z it i a  Ankylostoma duodenale,

 r o m l i s  ganviTarebisaTvis x e l s a y r e l i  pirobebi iqmneba 

qvanaxSiris SaxtebSi . adamianis dasnebovneba xdeba sakvebiT da kaniT. 

mdedri p a r a z i t i  adamianis kuW-nawlavSi debs kvercxebs da

 gamodis gamonayofebTan erTad .      garemos     xelSemwyobi     

pirobebis SemTxvevaSi      (tenianoba,      temperatura,      sib n ele )       

kv ercxi       s wr afad gardaiqmneba matlad .     organizmSi



 moxvedrisas     p a r a z i t i      miekvreba Tor m etgoja      da     

w v r i l i  nawlavebis      kedlebs .       mikvris      a d g il e b S i       

warmoiqmneba      s i sxlmd e n i       w ylul e b i ,  p a r a z i t i  midmivad 

i c v l i s  mikvris a d g i l s  da Sesabamisad p arazite bi s  s i m r a vli s  

gamo, kuW-nawlavSi      warmoiqmneba      d i d i       zomis s i sxlmd e n i       

kera,      r a c       iwvevs organizmis anemias. anemiis mizezia i s  

garemoebac, rom T v i T  p a r a z i t i  ikvebeba 
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adamianis s i s x l i T .  garda amisa p a r a z i t i  gamoyofs

 o r  toqsins ,  e r T i  S l i s  e r i Troc i t e b s ,  meore 

auaresebs s i s x l i s  Sededebis unars. 

k l i n i k u r i  a n k ilo sto moz i  mimdinareobs

 orna irad ,  r o g o r c  q r o n i k ul i ,  

k eT ilTv i s e b i a n i  anemia, r o m e l i c      a r  eqvemdebareba

 mkurnalobas     da s wraf ad progr esire badi ,        

avTvisebiani       anemia.       anemia xasiaTdeba       s a e rTo       

s i s u s t i T ,  s i s xld e n i T ,  ne vrasteniiT , g uls i s xl Z a rR v o v a n i  

sistemis m o Sl il o b i T .  

umetes SemTxvevaSi a n k ilo sto moz i  mimdinareobs r o g o r c  

q r o n i k ul i  anemia. p r o f i l a q t i k i s  Z i r i T a d i  zomebia 

r a c i o n a l u r i  as e n iz aci i s  siste mis mowyoba, 

miwis qveS momuSaveebis x ari sx i a n i  sas m eli w y l i T  momaragebis 

organizeba , p i r a d i  higie nis dacva. 
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Ta v i  meaTe 

k o m f o r t u l i  p irob e b i s  u zru n v elyofa  
 
 

k o m f o r t u l i  pirobebis u zru n v el yof a  i Zle v a  saSualebas 

amaRldes Sromis warmadoba da x ar i s x i ,  SromisaTvis

 Seiqmnas dade biTi ganwyoba, SenarCundes j a n mrT elo b i s  

parametrebi. 

k o m f o r t u l i  pirobebis Seqmna

 iT v alis w i n e b s  garemos parametrebis

 da samuSao proc e s i s  maxasiaTeblebis o p t i m alur  

doneze uzru n v elyof a s ,  n e g atiur i  f a q tor e b i s  dayvanas dasaSveb 

donemde, muSaobis da dasvenebis r a c i o n a l u r  reJims, samuSao 

a d g i l i s  moxerxebulobas da a.S. 

samuSao a d g il e bz e  k o m f o r t u l i  pirobebis

 Sesaqmnelad mniSvnelovania saTavsebis 

m i krokli m aturi  parametrebiT, g a n aTe bulobiT uzru n v elyofa .  

 
 

10.1. sawarmoo mikroklimati 
 
 

adamiansa da garemos S o r i s  T b o c v l i s  meqanizmi 
 

adamiani garemosTan mudmivad imyofeba s iT bo s  c v l i s  

mdgomareobaSi. s iT bo s  raodenoba damokidebulia f i z i k u r i

 daZabvis x ar i s xz e  da Seadgens mSvid mdgomareobaSi 85

 vt-dan 500 vt-mde.       mZime       samuSaoebis      d r o s

 orga nizmSi f i z i o l o g i u r i        procese bis       

nor m alurad warmarTvisaTvis ,       organizmis       mier 

gamomuSavebuli s iT bo  unda gaices garemoSi. T b u r i  b ala n s i s  

darRvevam S e i Zleba  gamoiwvios orga nizmis gadaxureba an     

gadacieba,     Sromisunarianobis     Semcireba, s w r a f i  d aRl a ,  

gonebis dakargva. 

organizmis s i T b u r i  mdgomareobis mniSvnelovani 

i n t e g r a l u r i  maCvenebelia s x e ul i s  s a S u alo  temperatura _

 36,50C. i s  damokidebulia mZime samuSao S e srule b i s a s

 energodanaxarjebis       doneze.       s a S u alo  da mZime

 samuSaoebis S e srule b i s a s  da garemos m aRali 



temperaturebis pirobebSi ,  s x e u l i s  temperatura m atulobs     1...20C-

iT.     Siga organoebis     umaRlesi     temperatura,     ro m els ac      

u Zle b s  adamiani Seadgens 430C _ m ini maluri 250C. 

siTbogadacemaSi      Z i r i T a d       r o l s       TamaSobs      kanis      

t e m p e r a turuli       reJimi , r o m l i s  temperatura i c vl e b a  f a r T o  

dia pazonSi da ta n s a c mlis  qveS Seadgens 
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30...340C. a r a x el s a y r el  m e t e o rolo g i u r  pirobebSi s x e u l i s  

c a l k e u l i  n a w ileb i s  temperatura Sei Zleba  daeces 200C-mde. 

saukeTeso T b u r i  mdgomareobaa, r o c a  adamianis mier 

gamomuSavebuli s iT bo  Qg a m . s  gaicema garemoSi Qga c. s  e.i.

 myardeba T b u r i  b ala n s i  Qg a m . s =Qga c. s  Tu  

gamomuSavebuli s iT bo s  raodenoba Warbobs gacemul s iT bo s  

Qg a m . s >Qg c . s, a d g i l i  aqvs      organizmis      gadaxurebas.      T u       

s iT bo s       gacema      Warbobs      organizmis      mier 

gamomuSavebul s iT bo s  Qg a c . s >Qg a m . s , s x e u l i s  temperatura 
kl e b ulo b s .  

s x e u l i s  te m eraturis S e c vl a  xdeba garemos tem p eraturis 
c v l i s  x a rjz e .  T u  

 

garemos temperatura maRalia (370C-ze meti) xdeba adamianis s x e u l i s  
gaxureba. 
 

T b o c vl a  adamiansa da garemos S o r i s  xdeba konve qciiT Qk, 

gamosxivebiT Qg  d a a orT ql e b i T  Qa . adamiani Tavs k o m f o r t ul a d  

grZnobs, T u  xdeba Q=QQk+ Qg+ Qa -s t o l o b i s  r e alize b a .  

adamianis orga nizmis mier gace muli s iT bo s

 raodenoba damokidebulia m i kroklim atis ama T u  im 

parametrze. 

konve qciuri T b o c v l i s  s id i d e  ganisazRvreba

 garemos tem p eraturiT ,  a t m o s f e r ul i  wneviT, 

h a eris moZraobiT da tenianobiT . 

garemos m aRali te m p eraturis d r o s  (300C-ze zeviT ) 

gamosxivebiT T b o c vl a  mTlia n ad wydeba. 

a o r T ql e b i T  s iT bo s  gacema damokidebulia

 ha eris temperaturaze , S e s a s r ul e b el i  samuSaos 

simZimeze, garemo h aeris tenianobaze da siCqareze. 

garemos temperaturas, h a eris siCqares, tenianobas da 

a t m o s f e r ul  wnevas m i krokli m atur i  parametrebi ewodeba. garemoSi 

myofi zeda pirebis temperatura da organizmze f i z i k u r i

 d a t v i rT v i s  intensivoba axasiaTebs

 k o n k r e t ul  sawarmoo garemos. 

 
 

10.1.1. m ikroklimatis parametrebis h igie nuri normireba 
 
 



sawarmoo mikroklimatis n o r m a t i ul i  parametrebi 

d ad g e n il i a  s a n i t a r ul i  normebis Tanaxmad. am normebiT xdeba 

samuSao zo n i s  m i krokli m aturi  parametrebis reglamentireba . 

c x r i l S i  moyvanilia samuSao garemos temperaturis ,  f a r d o b i T i  

tenianobis , h a eris moZraobis si C q aris maCveneblebi adamianis 

organizmis w el i w a d i s  sxvadasxva 
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d r o s  a kli m at iz ac i i s ,  samuSaos k at e gor i i s  da

 energodanaxarjebis don i s  gaTvaliswi n ebiT .  

sawarmoo saTavsebis samuSao a d g il e b i s  m i kroklim atis 

o p t i m alur i  maCveneblebi 

c x r i l i  
#21 

 

 

w el i w a d

i s  d r o  

samuSaos 

kategoria 

energodanaxarj

ebis don i s  

mixedviT, v t  

 

h a eris 

temperatu

ra, 0C 

 

zeda pireb

is 

temperatu

ra, 0C 

h a eris 

f a r d o b

i T i  

tenianoba

, % 

haeris 

moZraob

is 

siCqare, 

m/w  
 
 

c i v i  

Ia  (139-mde) 
Ib (140-174) 
IIa (175-232) 
IIb(233-290) 

III (290-ze meti) 

22-24 

21-23 

19-21 

17-19 

16-18 

21-25 

20-24 

18-22 

16-20 

15-19 

60-40 

60-40 

60-40 

60-40 

60-40 

0,1 

0,1 

0,2 

0,2 

0,3 

 
 
 

T b i l i  

Ia  (139-mde) 
Ib (140-174) 
IIa (175-232) 
IIb(233-290) 

III (290-ze meti) 

23-25 

22-24 

20-22 

19-21 

18-20 

22-26 

21-25 

19-23 

18-22 

17-21 

60-40 

60-40 

60-40 

60-40 

60-40 

0,1 

0,1 

0,2 

0,2 

0,3 

 
 

I k a t e gori i s  msubuq samuSaoebs miekuTvneba samuSaoebi, r o m l i s  

S e srule b a  xdeba da mjdar an damdgar

 mdgomareobaSi, s i st e m aturi  f i z i k u r i  d a t v i rT v i s  

gareSe ( s aofis e  samuSaoebi da sxv.). 

IIa  k at e goriaS i  S ed is  mudmiv s i a r ulT a n  d a k a v S ir e buli 
samuSaoebi. 

IIb k at egori aS i  _ 10 kg-mde simZimis gadatanasTan d a k a vS ir e buli 

samuSaoebi. III k at e goriaS i  _ sist e m atur f i z i k u r

 datvirTvebTan da 10 kg-ze meti 

t v i rT e b i s  gadatanasTan d a k a vS ir e buli mZime samuSaoebi. 
 

zemoTmoyvanili normebi d ad g e n ili a  o p t i m alu r i  da

 dasaSvebi m i krokli m atur i  pirobebi . 

o p t i m alur i  m i krokli m aturi  pirobebi a r i s

 m i krokli m aturi  parametrebis i s e T i  Sexameba,        r o m l i s

 d ro s a c  adamianze       x a n g r Zl i v i  da        si st e m atur i  

zemoqmedebisas u z r u n v e l y o f i l i a        T b u r i        k o mfort i s

 SegrZneba       da maRali Sromisunarianobis winapiroba. 

dasaSvebi m i krokli m aturi  pirobebi a r i s  m i k roklim a turi  



parametrebis i s e T i  Sexameba,     r o m l i s      zemoqmedebam     S e i Zleba      

gamoiwvios     T e r m or e g ul ac i i s      reaqcia , 

Tumca a r  gascdes adamianis f i z i o l o g i u r i  S e s a Zle blob e b i s  

f a r gl e b s .  am d r o s  209



 

a r  aRiniSneba s i T b u r i  d i s ko mfort i ,  j a n m rT elo b i s  gauareseba, 

Sromisunarianobis Semcireba). 

10.1.2. adamianis ja n mrTeloba  da kli m a t i  
 
 

adamianis j a n m rT elo b i s  mdgomareobaze, mis

 gunebaganwyobaze da Sromis unarianobaze 

d i d  gavlenas axdens kl i m a t i s  parametrebi. 

saukeTeso pirobebia _ T b u r i  b ala n s i s  arseboba da 

SenarCuneba, r o m l i s  d ro s a c  pirobebi iT vl e b a

 k o m fortula d ,  x o l o  mi kroklimatis

 parametrebi optim alurad .  

kl i m a t u r i  pirobebis gavlena adamianze. kl i m a t i s  

parametrebis (temperatura, f a r d o b i T i  tenianoba, h a eris moZraobis 

siCqare) gadaxra k o m f ort ul id a n  iwvevs T b u r i  b ala n s i s  

darRvevas. 

ase magaliTad , garemos tem p eraturis Semcireba iwvevs adamianis 

s x e u l i s  da garemos S o r i s  t e m p e r a turuli  sxvaobis g azrdas

 da Sesabamisad Tbogacemas organizmidan. garemos

 dabalma temperaturam Se i Zleba      gamoiwvios

 orga nizmis gacieba, r o m l i s  d ro s a c  mcirdeba adamianis 

f u n q c i o n al u r i  qmedeba, bio qim iuri procese bis siCqare, yuradReba, 

xdeba gonebrivi S e s a Zle blob e b i s  damuxruWeba da a.S. 

maRali tem p eraturis pirobebSi  mimdinareobs

 s a p i r i s p i ro  movlenebi _ siTbogamoyofa Warbobs s i T bo s  

gacemas da a d g i l i  aqvs organ izmis gadaxurebas. m aRali 

temperaturebis amtanoba damokidebulia garemos tenianobaze da 

ha eris moZraobis siCqareze. r a c  maRalia tenianoba, naklebia 

organizmidan g a m o y of il i  o f l i s  aorTqleba .  m aRali

 tem p eraturis Sexameba     maRal tenianobasTan iwvevs adamianis

 daqancvas, radganac g a m or ic x uli a  min imaluri s iT bo s         

gacema organizmidan. 

r o g o r c  Warbi tenianoba, aseve misi ukmarisoba

 u a r y of iT ad  moqmedebs adamianze. d a b al i  tenianobis da 

m aRali te m p eraturis pirobebSi xdeba lor w o v a n i  garsebidan

 t e n i s  aorTqleb a ,  r i s  Sedegadac     xdeba maTi

 gaSroba , daskdoma, mikroorganizmebiT dabinZureba da 



i nf icir e b a .  

o f l T a n  erTad organizmidan gamoiyofa w y al i

 da m arilebi ,  r a c  iwvevs s i s x l i s  Sededebas 

da g ul - s i s xl Z arR vo v a n i  sistemis moSlas .  w y l i s  naklebobisas 

orga nizmSi momatebulad ix arje b a  n axSirw ylebi ,  cximebi, i Sl e b a  

c il e b i .  
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maRali tem p eraturis x a n gr Zl i v i  moqmedeba

 maRal tenianobasTan e rTad iwvevs 

hiperTermias _ mdgomareobas, r o m l i s  d ro s a c  aRiniSneba 

s x e u l i s  m aRali temperatura (380C-ze meti). h i p erTermiis Sedegia 

T b u r i  dartyma. 

d a b al i  tem p eraturis x a n g r Zl i v i  moqmedeba h a eris

 moZraobis maRal siCqareebTan e rTad  iwvevs UhipoTermias _ 

organizmis gadaciebas. h i poTermiis d r o s  izrde b a  n a xS irw yle b i s

 m imocvlis procesebi , kunTovani sistema ikumSeba da 

c d i l o b s  Siga organoebisaTvis SeinarCunos siTbo .  es a r i s  

organizmis rea qcia d a b al  temperaturaze . 

temperaturis ,  tenianobis da haeris moZraobis si C q aris garda 

adamianze d i d  gavlenas axdens i s e T i  kl i m a t u r i  parametri, 

r o gor i c a a  garemos b a ro m e truli  wneva, r o m l i s  mimarT 

gansa kuTrebulad mgrZnobiareni arian g ul s i s xl Z a r R o v a n i  

siste m iT da h i p e rto n i i T  daavadebuli adamianebi. 

b a ro m e tr uli  wnevisagan a r i s  damokidebuli adamianis sunTqva, 

f i l t v e b i s  da s i s x l i s  Sevseba JangbadiT. f i l t v e b i s  Z i r i T a d i  

elementia al v e ol e b i .  z r d a s r u l i  adamianisaTvis al v e ol e b i s

 s a erTo f a r T i  100...150 m2-s Seadgens. d i f u z i u r i  

procese bis meSveobiT xdeba     s i s x l i s      Sevseba JangbadiT.

 Jangbadis i n t e n s i u r i  d i f u z i a  s i s x l S i  xdeba r o c a  

Jangbadis p a r c i a l u r i  wneva Seadgens       100...120 mm. vc.wy.sv (1     

mm.vwy.sv.=9,8     pa).     Jangbadis     p a r c i a l u r i  wneva     da

 a t m o s f e r ul i  wneva i c vl e b a      mTaSi     s i m a Rli s

 c vla sT a n      erTad .      ase     magaliTad ,     3 km-is     

si m aRleze  Jangbadis p a r c i a l u r i  wneva u d r i s  70 mm.vwy.sv, 4 km-is 

si m aRleze  _ 60 mm.vwy.sv. Jangbadis p a r c i a l u r i  wnevis ukmarisoba 

iwvevs Jangbadur S i m S il s  _ hipoqsias . h i p o q s i i i s      niSnebia:

 Tavis     t k i v i l i ,      S e n el e b ul i      reaqciebi ,     

mxedvelobis ,     smenis organoebis da nivTierebaTa c v l i s  

fun qci e b i s moSla .  aseT pirobebTan adaptireba adamians S e u Zli a  

sxvadasxva si m aRleze  TandaTanobiTi a kli m a t i z a c i i s  x a rjz e .  

e q str e m alur pirobe bSi si m aRleze  yofna, g a r k v e uli  d r o i s  

ganmavlobaSi S e u Zli a  m x olod         j a n m r T el         da        

g a v a rj i S e b ul         adamians        (alpinistebs ) .         c n o b il i a  



al p i n i st e b i s  a s v l i s  SemTxvevebi Jangbadis gareSe dedamiwis 

umaRles mwvervalze ( everesti _ 8850 m). h i po q siis  movlenas 

adamiani S e i Zleba  waawydes ara m x olod  si m aRleze      a s vlis a s ,      

aramed     TviTmfrin a vS i     s a lo n i s      an     kabinis g er m etizaci i s  

darRvevis SemTxvevaSi. 

r o g o r c        wesi,       warmoebaSi       garemos       wneva       TiTqmis       

a r        gansxvavdeba a t m o s f e r ul i        sahaero       garemos        

wnevisagan.        magram        r i g i         profes i e b i s aTv i s  
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(mfrinavebi, myvinTavebi) a t m o s f e r ul i  wnevis f a q t o r i  

s a s i c o c x l o  mniSvnelobas iZens. 

10.1.3. adamianis organizmis Te rmor e gulaci a  
 
 

Z i r i T a d i  parametrebi, r o ml e b i c  uzru n v el yof e n

 adamianis T b o c v l i s  process ,  a r i s

 m i kroklimatis      maCveneblebi. dedamiwis      zeda pirze ,       

C v eulebriv  pirobebSi i s i n i  i c vle b i a n  f a r T o  diapazonSi : 

garemos temperatura _ 88-dan +600C-

mde; h a eris moZraobis siCqare _ 0-

dan 120 m/wm; f a r d o b i T i  tenianoba 

_ 10-dan 100%-mde; 

b a ro m e tr uli  wneva 680-dan 810 mm.vwy.sv (90-108 kpa). 
 

m i krokli m aturi  parametrebis c v l a  iwvevs

 adamianis T b u r i  mdgomareobis S ec vla s .  

adamianis s x e u l i s  mudmivi te m p eraturis

 SesanarCuneblad mim arTul Tbogamoyofebis             

r e g ul i r e b i s  procesebs             T er mor e gulac i a              ewodeba. 

T er mor e gulac i a       x o r c i eld e b a       bioqimiuri ,

 s i s x l i s  mimoqcevis      intensi vobis S e c v l i s  

da a o rT ql e b i s  intensi vobis S e c v l i s  gzebiT .  bioq i miuri anu 

q i miuri T er mor e gulac i a  mdgomareobs organizmSi Ja ngviTi 

procesebis s i C q aris S e c vla S i .  

s i s x l i s  mimoqcevis da a o rT ql e b i s  intensi vobis 

c v l il e b e b i  c v l i s  s iT bo s  gacemas garemoSi da maT f i z i k u r  

T er mor e gulac i a s  uwodeben. 

orga nizmSi T e r m or e g ulac i i s  procese bi mimdimareobs 

e r T d r o ul a d .  garemos parametrebis      g a n s a zR vrul      

dia pazonSi      adamianis      T e r m or e g ul ac i i s       sistemas 

S e u Zli a  T b u r i  b ala n s i s  Qga m . s =Qg a c . s  SenarCuneba.

 e q s p eri me ntuli kvleve biT dadg e n ilia ,  rom     organizmSi

 nivTierebaTa o p t i m alur  c vl a s ,  da     Sesabamisad, 

maqsimalur     Sromisunarianobas     aqvs a d g i l i ,      T u  s iT bo s

 gacemis Semadgenlebi 

Qko nveqc i a ≈30%-s, Qga m o s x i veba ≈50%-s, Qa o r T ql eba ≈20%-s.



 s iT bo s  gacemis Semadgenlebis aseTi 

b ala n s i  metyvelebs imaze, rom T e r m or e g ul ac i i s  sistema a r  a r i s  

daZabuli .  

garemos pirobebs, r o ml e b i c  ganapirobeben adamianis organizmSi 

nivTierebaTa o p t i m alur  c vl a s ,  r o m l i s  d ro s a c  a r  aRiniSneba 

arasasiamovno SegrZnebebi da T e r m or e g ul ac i i s  siste mis

 daZabva, k o m f o r t ul i  pirobebi ewodeba.

 zonas, r o m e l i c  u zr u n v el y of s  adamianis mier 

g a m o y of il i  s iT bo s  gacemas, k o m f o r t u l i  zona ewodeba. 
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10.2. sawarmoo ganaTeba 
 
 

ganaTeba f r i a d  mniSvnelovania adamianis ja n mrTelobis aTv i s .

 s i n a Tl e  adamianis mier garemos formi s ,  f e r i s  da 

perspe qtivis naxvis da Sefasebis un aris  umTavresi elementia. 

adamianis guneba-ganwyoba, d a R l i l o b i s  x a r i s x i

 damokidebulia garemo sagnebis f e r z e  da 

ganaTebaze. 

u s a frTxo e b i s  T v a l s a z r i s i T  mxedv elobiTi

 unari  da k o m fort i

 Z l i e r  mniSvnelovania. 

umetesi ub eduri  SemTxvevebis mizezia arasakmarisi ganaTeba, 

r o m l i s  dro s a c  Zneldeba s i g n ale b i s  garCeva. arasakmarisi

 ganaTeba qmnis mxedvelobiT d i s ko mforts ,  r a s ac 

mosdevs yuradRebis gafantva da s a erTo d a Rl il o b a .  

garda mx edv elobiTi komfortisa ,  s i n a Tl e  axdens adamianze 

f s i q ol o g i u r ,  f i z i o l o g i u r ,  e sT e t i k ur  zemoqmedebas. 

 
 

10.2.1. r o g o r  a r i s  a g e b uli  T v a l i  da r o g o r  xedavs 
adamiani 

 
 

T v a l i  a r i s  r T u l i  o p t i k u r i  sistema. T v a l i s

 o p t i k u r i  n a w il i  Sedgeba ormxriv a mozn e q ili      

brolisa g a n .  T v a l i s  f s k e rz e  mdebare sinaTlemgrZ nobiare 

baduraze , b r o l i  qmnis im n i vTis  da patarav ebul da 

g a d m o tr i al e b ul  (ukuRma) gamosaxulebas, ro m els a c  T v a l i  

afi q sirebs .  

 
 
 
 
 
 
 
 
 
 
 
 
 
 

T v a l i  r o g o r c  o p t i k u r i  sistema: 1 _ badura; 2 _ guga; 3 _ 



b r o l i  
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baduras r T u l i  agebuleba aqvs da Sedgeba s i n a Tl i s

 mimRebebisagn _ joxebisgan , kolbebisgan da n e r v ul i  

ujredebisagan .  T v a l z e  m o x v e d r il i  s i n a Tl e  moqmedebs baduras 

foto q i m i u r  elementze da S l i s  mas. g a r k v e uli  ko nc e ntrac i i s  

d a S l i s  produqtebi      aRizianeben     jo x e b i s      da kolb e b i s

 n e r v ul  daboloebebs. warmoqmnili i m p uls i  miewodeba 

Ta vis q a l i s  mxedvelobiT c e ntrs ,  r i s  Sedegadac adamiani 

xedavs f e r s ,  formas da nivTebis zomas. badura Sedgeba 130 

m il i o n i  joxis aga n  da 7 m il i o n i  kolbisagan .  kolb e b i s  meSveobiT 

adamiani arCevs f e r s .  

T v a l i s  mier obi e qt i s  garCeva xdeba

 akomodaciis, konvergenciis da ada ptaci is  x a rjz e .  

akomodaciis p roc e s i  a r i s  T v a l i s  b r o l i s  s i mrudis  S ec vla ,  

r o m e l i c  iwvevs f o k u s u r i  ma n Z ilis S ec vlas .  

konvergencia a r i s  ori v e  T v a l i s  RerZebis Semobruneba

 ise , rom maTi gadakveTa moxdes     gasarCev obieqtze .

 ada ptaci i s     p roc e s i  mdgomareobs T v a l i s  gugis  

a r s e b ul i  ganaTebisadmi SeguebaSi da misi f a r T i s  S e c vlaS i .  

sikaSkaSis gadideba T v a l S i  iwvevs jox e b i s

 daTrgunvas da kolb e bS i  SuqmgrZnobiare     

ni vTi erebis     raodenobis Semcirebas.     c n o b il i a ,  rom     

ga n aTebuli saTavsidan s i b n el e S i  g ad a s vlisa s  ni vTi erebis  

garCeva TiTqmis S e u Zl e b el i a  e.i. ada ptacii s p r oc e s i  

mimdinareobs n el a  da mTavrdeba 1...1,5 saaTSi . S e bru n e buli  

p roc e s i  _ s i b n elid a n  gan aTebul garemoSi T v a l z e  axdens 

damabrmavebel ef e qts da ada ptacii s xa ngrZlivoba  Seadgens 10...15 

wuTs. 

 
 

10.2.2. ganaTebis da s a s i n a Tlo  garemos maxasiaTeblebi 
 
 

arsebobs s i n a Tl i s  o r i  wyaro _ mze da adamianis mier 

Se q m nili x elo v n u r i  wyaroebi. x elo v n u r  wyaroebs

 miekuTvneba varvara da airganmuxtvis

 naTurebi . s i n a Tl i s       wyaroebi      sxvadasxva

 s i g r Z i s        ele q tro m a g n i turi  t alR e b i s  s a x iT  

garemoSi asxiveben energias. 



adamianis T v a l i  aRiqvavs 0,38-0,76 mkm-is s i g r Z i s  

ele qtro m a g n itur  t alR e b s  r o g o r c  s i n a Tle s .  mxedvelobis 

mgrZnobeloba maqsimaluria 0,555 mkm s i g r Z i s  el e q tro m a g n itur i      

t alR e b i s  mimarT (moy viTalo –momwvano f e r i )  da

 mcirdeba x i l v a d i  s p e qtr i s  zRvrebTan . 

ganaTeba da s a s i n a Tlo  garemo xasiaTdeba r aode nobri v i  da 

x a r i s xo br i v i  maCveneblebiT. raodenobriv maCveneblebs miekuTvneba: 
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s i n a T l i s  nakadi Ф  a r i s  s i n a Tl i s  wyaros mier 

gamosxivebuli ele qtro - m a g n ituri  e n ergiis n a w ili .

 s i n a T l i s  nakadi ara m x olod  f i z i k u r i ,

 aramed f i z i o l o g i u r i  s i d i d e c  ar is ,  radganac 

axasiaTebs mxedvelobiT aRqmas. s i n a T l i s  nakadis sazomi 

e r T e ul i a  lumeni (lm). 

s i n a Tl i s  nakadi  . radganac s i n a Tl i s  wyaros mier 

sxvadasxva mimarTulebiT araTanabrad xdeba s i n a T l i s

 gasxiveba, SemoRebulia s i n a T l i s

 Z a l i s  cneba, r o m e l i c  warmoadgens s i n a Tl i s  

nakadis Ф  Sefardebas el e m e n t a rul sxeulova n  kuTxesTan W, 

r o m el S i c  i s  Tanabrad vrc eld e b a  

= Ф/ 

s i n a T l i s  Z al a  izomeba 

k a nd elaSi (kd). 

ganaTebuloba E. z ed a p irze  d ac e muli s i n a Tl i s  nakadis 

intensi vobis s i d i d i s  Se safa se blad SemoRebulia s p e c i a l u r i  

s id id e  _ ganaTebuloba. ganaTebuloba E a r i s  z ed a p irze  

d ac e muli s i n a Tl i s  nakadis Ф  Sefardeba z ed a p i r i s  f a rTT a n  S. 

=Фda c / 

ganaTebuloba izomeba lu q s e b S i  (lq ) ;  1 l u q s i =  1 lumeni/m2 
 

sikaSkaSe      .     mx edv elobiTi     aRqma     ganisazRvreba     

z e d a p ir i s      sikaSkaSiT        , r o m e l i c       warmoadgens      

mocemuli      mimarTulebiT      a r e k l i l i       s i n a Tl i s       

Z a l i s  

f ardob a s  ga n aTebuli z e d a p ir i s  f arTT a n  S. 
 

= 

/ sikaSkaSe izomeba kd/m2-Si. 

adamianis mier asatani maqsimaluri sikaSkaSe Seadgens 7500 

kd/m2. s i n a T l i s  wyaroebi xasiaTdebian sxvadasxva sikaSkaSiT: mze _ 

15×108     kd/m2; mowmendili ca _ 3000...5000 kd/m2; C v e ulebri v i  varvara 

naTura _ 1×106 kd/m2; m qr q ali varvara naTura _ 50000 kd/m2. 40 vatiani 

lu m i n e sc e nc iur i  naTura _ 7500 kd/m2; T e T r i  f u r c e l i  100 

l u q s i s  gan aTebulobisas _ 250 kd/m2. 



mx edv elobiTi samuSaos x a r i s xo br i v i  SefasebisaTvis

 gamoiyeneba i s e T i  maCveneblebi, r o gor i c a a

 z e d a p ir i s  fo n i ,         ob i e qti s        k o n tr a s t i         

fonTan . ga naTebulobis p u l s a c i i s  ko ef ic i e nt i ,  s i n a Tl i s  

s p e q t r al u r i  Semadgenloba. 

fon i .  mx edv elobiTi muSaobis e rT - e rT  maxasiaTeblad 

iT vl e b a  fo n i ,  r o m e l i c  warmoadgens z e d a p i r i s  Tvisebas

 a i r e k l o s  masze d ac e muli  s i n a Tle .  mze

 da s i n a Tl i s         x elo v n u r i         wyaroebi        

p i r v el a d i  wyaroebia, r o ml e b i c         axdenen 
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el e q tro m a g n i tur i  e n ergiis generacias. a r i s  meoradi

 wyaroebi _ obieqtebis zedapirebi , 

r o ml e b i c  aireklave n s i n a Tle s .  a r e k vl i s  Tviseba isazRvreba 

a r e k vl i s  k o e f i c i e n t i T .      a r e k vl i s       k o e f i c i e n t i          

z ed a p irze       d ac e muli       da      a r e k l i l i  s i n a Tl i s  nakadis 

w i l i a  

= Фa r ekl . / Фd a c .  

a r e k vl i s  Tviseba damokidebulia z e d a p i r i s  f e r z e  da 
fa qturaz e ,  r i s  gamoc 

 

a r e k vl i s  k o e f i c i e n t i s  mniSvneloba mdebareobs 0,02-dan 0,95-is 
zRvrebSi :  T u  0,4 
_ 
 

f o n i  n aT elia ;  =0,2...0,4 _ f o n i  s a Su alo ;  T u
 <0,2 _ f o n i  muqia. 
 

obi e qt i s  k o n tr a s t i          _ ob i e qt i s  da

 f o n i s  gansxvavebis x ar i s x i a  da xasiaTdeba 

gasarCevi ob i e qt i s (xazi , w e r t i l i ,  niSani, la q a ,  naskdomi, 

bz ari ,  wuni da sxv.) sikaSkaSeebis S ef ard e b iT f o n i s  

sikaSkaSesTan f .  

f )/ f  

obi e qt i s  ukeTesi garCevisaTvis saWiroa obi e qt i s

 da f o n i s  sikaSkaSeebi gansxvavdebodes. 

T u  obi e qt i mkveTrad gansxvavdeba fonisagan (Savi x a z i  
T e T r  f u r c e l z e )  

 

K>0,5-ze _ k o n tr a s t i  didia ,  T u  obi e qti odnav Cans (baci -
moyviTalo x az i  T e T r  
 

f u r c e l z e )  K=0,2..0,5 _ k o n tr a s t i  saSu aloa ;  r o c a  K<0,2-ze 

ko n tr a q t i  mcirea. r a c  metia ganaTebuloba da k o n tr a s t i

 fonTan , ukeTesad Cans ob i e qti  da 

na klebi d at v irTv a  modis Tvalebze .  

ga naTe bulobis p ul s a c i i s  k o e f ic i e n t i  KE _ s i n a Tl i s  

nakadis c v l il e b e b i T  gamowveuli ga naTebulobis rxevebis 

kriteriumia .  

KE=100(Em a qs i m -Em i n)/2Es a S  

sadac: Em a qs , Em i n,Es a S  _ rxe v i s p e r iodS i  ganaTebulobis maqsimaluri, 

m i ni m aluri da S u a l e d u r i  mniSvnelobebi: 

airganmuxtvis naTurebisaTvis KE =25...65%; 
 



varvara naTurebisaTvis _ KE=7%; 
 

h alog e n ur i  varvara naTurebisaTvis KE=1%. 
 

m aRali p ul s a c i a  (airganmuxtvis naTurebi) amaxinjebs 

mxedvelobiT aRqmas da u a r y of iT ad  moqmedebs mxedvelobaze. Tu  

saTavsi naTdeba airganmuxtvis n aTurebiT Se i Zleba  a d g i l i  

qondes s t r o b o s k o p ul  efeqts ,  r o m l i s  saSiSroeba mdgomareobs 

imaSi, rom meqanizmebis, aparatebis mbrunavi da moZravi n a w ileb i  

aRiqmeba r o g o r c  

uZravebi, r a c  xdeba travmatizmis  mizezi . p u l s a c i i s
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mniSvnelobamde miiRweva naTurebis kvebis sqemebis p e r i o d ul a d  

S e c vl i T .  meore mxriv es a r T ul e b s  da aZvirebs ganaTebis 

sistemas. 

s i n a Tl i s  gamoyenebuli wyaroebisagan a r i s  damokidebuli 

f e r T a  gadacemis siswore .  magaliTad : m u q i l u r j i  q s o v i l i

 x elo v n u r i  ganaTebisas Savad Cans; y v i T e l i      y v a v il i

 _     moTeTrod ,     e.i. varvara naTura     amaxinjebs     

s w or      f e r T a  gadacemas.     magram     a r i s  nivTebi,     ro ml e b i c      

u f r o  bunebrivad Cans     x elo v n u r i  ganaTebisas (o qros     

samkauli). T u      samuSaoebis S e srule b i s a s      saWiroa     f e r T a  

gadacemis     si s wor e      (xatvis gakv eTilebi ,      p o l i g r a f i u l i

 samuSaoebi,     samxatvro g alere e b i      da a.S.)     _     

ukeTesia     bunebrivi     ganaTeba,     x o l o      misi     ukmarisobis 

SemTxvevaSi      _      kombinireba      lum i n e sc e nc iur naTurebTan.

 aqedan gamomdinare samuSao ad g il e b i s aT v i s  f e r i s  s w o r i  

SerCeva mniSvnelovnad uwyobs x e l s  Sromis mwarmoeblobis 

amaRlebas, Sromis usafrTxoe ba s da momuSaveebis guneba-ganwyobas. 

r o g o r c  ukve zemoT iTqva, s i n a Tl e  Sedgeba sxvadasxva 

s i g r Z i s  t a lR e b i s  el e q tro m a g n i tur i  gamosxivebisagan da

 T i T o e u l i  maTgani Seesabameba

 x i l v a d i  s p e qtr i s  g ark v eul diapazons. w i T el i ,  

y v i T e l i  da c i s f e r i  s i n aTle e b i s  Serevisas miiReba x i l v a d i  

f e r e b i s  umetesoba, maT S o r i s  T e T r i  f e r i c .  ob i e qti s f e r i s  

Cveneburi aRqma damokidebulia s i n a T l i s  ferisaga n ,  r i T a c  

ob i e qti naTdeba da misgan a r e k l i l i  ferisagan .  

s i n a Tl i s  wyaroebi f e r i s  mixedviT i y of a  sam kategoriad : 
 

_ ` T b i l i ~  f e r e b i  ( T e Tr i  mo w iT alo s i n a Tle )  _

 s a c xo vr e b eli  s a xl e b i s  gasanaTeblad;  

_ S u a l e d u r i  f er e b i  ( T e Tr i  s i n a Tle )  _ samuSao a d g il e b i s  

gasanaTeblad; `c i v i ~  f e r e b i  ( T e T r i  c i s f e r i  s i n a Tle )

 _ i s e T i  samuSaoebisaTvis, 

ro mle b i sT v i s ac  saWiroa ganaTebis maRali doneebi da c x e l i  

kl i m a t i s  mqone raionebisaTvis . 

s i n a Tl i s  wyaros umniSvnelovanesi maCvenebelia gamosxivebis 

f e r i ,  r o m l i s  dasaxasi aTeblad       SemoRebulia       f e r i T i        

tem p eraturis       cneba       Tf er .        f e r i T i  



temperatura Tf er .  Savi s x e u l i s  i s e T i  temperaturaa, r o m l i s  

gamosxivebis f e r i  i d e n tur i a  sa k vlevi ob i e qti s gamosxivebis 

f eri s a .  f e r i T i  tem p eraturis sazomi e r T e ul i a  k el v i n i  0K. 00C 

Seesabameba 2730K. 

f e r i T i  temperaturebis mixedviT e l e q t r u l i  naTurebis 

f e r e b i  da i yofa sam j g uf ad :  
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_ T e T r i  d R i s  f e r i  _ 

6000 0K; _ n e i t r a l u r i  

T e T r i  _ 4000 0K; _ 

T b i l i  T e T r i  _ 3000 0K; 

mx edv elobiTi k o m fort i s  ganmsazRvreli fa qtoreb i .

 mx edv elobiTi ko mforti s aT v i s  a u c i l e b e l i

 pirobebis uzrun v elsa yof ad ,  ganaTebis sistemaSi 

windawin unda S e s r uld e s  Semdegi moTxovnebi: 

_ erTgvarovani 

ganaTeba; _ 

o p t i m alu r i  

sikaSkaSe; 

_ Sesabamisi 

k o ntr a stulob a ;  _ 

s w o r i  f e r i T i  gama; 

_ s t r o b o s k o p ul i  ef e q t i s  da s i n a T l i s  cimcimis 
dauSvebloba . 

 

samuSao a d g i l i s  ganaTebis dagegmvisas unda

 v ix elmZRva n eloT s i n a T l i s  x a r i s xo br i v i  da 

raode nobri v i  kriteriumebiT .  p i r v e l  n a b ijs warmoadgens samuSao 

a d g i l i s  S e s a s r ul e b el i  samuSaos s i z u s t i s ,       m o culo b i s

 Seswavla ;      muSaobis p roc e s S i  muSis gad a adgileb i s  

x a r i s x i s  dadgena; g a nl a g e b ul i  av ejis ,  a p araturis ,  

mowyobilobebis mier       C r d il e b i s  warmoqmnis S e s a Zle blob e b i

 da       x ari s x i ;  gamaRizianebeli a r e k l i l i  s i n a Tl i s  

acileb a ,  r o m el i c  a r T ul e b s  meqanizmebis da d e t al e b i s  aRqmas; 

m aRali sikaSkaSis s i n a T l i s  da Rrma C r d il e b i s  acile ba .  

 
 

10.2.3. ganaTebis saxeebi da sistemebi 
 
 

sawarmoo Senobebis ganaTeba x or c i eld e b a  bunebrivi da 

x e lo v n u r i  ganaTebiT. bunebrivi ganaTeba iqmneba mzis

 p i rd a p i r i  da ga b n euli s i n a Tl i T ,  r o m e l i c  

i c vl e b a  da damokidebelia g e o g r a f i u l  ganedze, w el i w a d i s  da 

dReRamis droz e ,  atmosf eros gamWvirvalobaze da Rrublia nob aze .  

x elo v n u r i  ganaTeba iqmneba s i n a Tl i s  e l e q t r u l i  wyaroebiT. 
 



z o g i e r T  sawarmoSi gamoiyeneba S eTa v s e buli ganaTeba, rod e s ac  

arasakmaris bunebriv ganaTebas emateba x e lo v n u r i  ganaTeba. 

k o n s t r u q c i ul a d  bunebrivi ganaTeba Se i Zleba iyos: 
 

_ g v e rd iT i  ( c al m xr i v i  da ormxri vi )  _ Senobebis gare 

k edle bS i  mow yobili f a n jr e b i s  an s a s i n a Tlo  Riobebis 

saSu aleb iT ;  
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_ zeda ganaTeba _ S e m i nuli gadaxurvis an gadaxurvaSi 

mow yobili S e m i nuli s a s i n a Tlo  Riobebis sa Su aleb iT ;  

_ kombi n irebuli ganaTeba, rod e s ac  g v e rd iT i  ganaTeba

 da zeda ganaTeba e r T d r o u l a d  moqmedeben. 

s a sw a vlo dawesebulebebSi gamoyenebulia

 g v e rd iT i  bunebrivi ganaTeba marcxnidan. 

bunebrivi ganaTeba s p e q t r al u r i  SemadgenlobiT

 ukeTesia x elo v n u r  ganaTebaze. garda amisa       

saTavsoebSi bunebrivi ganaTebis r a c i o n a l u r a d  moxmarebisas 

na klebi d r o  modis x elo v n u r  ganaTebaze, es ki e l e q t r u l i  

e n ergi is ekonomias iwvevs. 

bunebrivi s i n a Tl i s  moxmarebis SefasebisaTvis

 SemoRebulia bunebrivi ganaTebis k o e f ic i e n t i  (bgk),

 r o m el i c      a r i s  bunebrivi     s i n a T l i T      

ga n aTebuli saTavsis gan aTebulobis ES i ga  Sefardeba gare 

ganaTebasTan Ega r e, ga mosaxuli %-Si. 

bgk=( ESig a / Eg a r e)·100% 

bgk a r  a r i s  damokidebuli dReRamis da w el i w a d i s  droz e ,  

i g i  ganisazRvreba f a n j r i s  ko nf i g ur a c i i T ,  SuSebis

 s i s ufT a v i s  x a r i s x iT ,  saTavsoebSi k edle b i s  

S e f e r i l o b i T  da a.S.      bgk-s mniSvneloba mcirdeba

 s a s i n a Tlo  Riobebisagan d a c il e b i T .  s al e q c i o  

a ud itori e b S i ,  k vl e v iT  l a b o r a t o r i e b S i  g v e rd iT i  bunebrivi 

ganaTebis pirobebSi samuSao a d g il e bz e  bgk=1,5%. 

x elo v n u r i  ganaTeba Se i Zleba i yos o r i  saxis _ s a erTo 

da kombinirebuli .  s a e rTo ganaTebis sistema mowyobilia im 

saTavsebSi, sadac s r uld e b a  e r T i  t i p i s  samuSaoebi (samsxmelo,

 saSemduReblo, g al v a n ur i  saamqroebi). s a e rTo  ganaTeba 

f a r T o d           gamoiyeneba          a d m i n i str ac i ul ,  sasawyobe

 SenobebSi,          sa sw a vlo dawesebulebebis kla s e b S i

 da a uditori e b S i .      ganasxvaveben s a e rTo  Tanabar

 da s a erTo l o k a l i z e b u l  ganaTebas. d i d i  s i z u s t i s  

samuSaoebis S e s a s r ule bl ad ,  iq sadac mowyobilobebi qmnian Rrma 

da mkveTr C r d il e b s  an T u  samuSao zeda pirebi v e rt i k alur ad a a         

g a nla g e buli ,         s a e rTo        ganaTebasTan        e rTad



 gamoyenebulia a d g il o b r i v i  ganaTeba.     m x olod      

a d g ilo b r i v i  ganaTeba     qmnis     mkveTr     C r d il e b s ,  T v a l i  

s wr af ad  i Rl e b a  da iqmneba sawarmoo travmatizmis saSiSroeba . 

f u n q c i o n a l u r i  d a n iS nule b i s  mixedviT x elo v n u r i  ganaTeba 

Se i Zleba  i yos samuSao,      a v a r i ul i ,       saevakuacio,      d a c v iT i       

da      sa s i g n alo .       samuSao      ganaTeba 
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ga nkuTvn ilia  sawarmoo procese bis nor m alur ad  warmarTvisaTvis , 

adamianebis da t r a n s p o r t i s  S e uf er x e blad  mimosvlisaTvis .  

a v a r i u l i  ganaTeba ewyoba r o c a  s a erTo ganaTebis u ecrad  

gamorTvam S e i Zleba  gamoiwvios afeTqeba, xanZari,

 adamianebis mowamvla, t e q n ol o g i u r i  p roc e s i s  

darRveva.     samuSao zeda pirebis     mini maluri     a v a r i ul i      

ganaTeba unda     Seadgendes n or m ir e b uli  samuSao ganaTebis 5%-s. 

saevakuacio ganaTebis daniSnulebaa avariebis d r o s  sawarmoo 

saTavsebidan adamianebis u s a f r T x o  evakuaciis uzru n v el yofa .  

saevakuacio ganaTeba ewyoba kibis ujr ed e bS i ,  s aSiS  

g a s a s vlele bS i .  Z i r i T a d i  g a s a s vl el e b i s  iatakze da 

safexurebze saevakuacio ganaTeba unda Seadgendes 0,5 l u q s s ,  Ria 

t e r i t o r i a z e  _ 0,2 lu q s s .  

d a c v i T i  ganaTeba ewyoba t e r i t o r i e b i s  

sazRvrebis gaswvriv. Ramis d a c v iT i  ganaTeba 

Seadgens 0,5 lu q s s .  

s a s i g n alo  ganaTeba gamoyenebulia s a S i S i  zonebis sazRvrebis 

f i q s aci i s aT v i s ,  u s a f r T x o  saevakuacio gzebis aRsaniSnavad. 

 
 

10.2.4. sawarmoo ganaTebisadmi wayenebuli moTxovnebi 
 
 

sawarmoo ganaTebis Z i r i T a d  amocanas warmoadgens

 samuSao a d g ile bz e  gan aTebulobis uzru n v el yofa .  

sawarmoo ganaTebam unda uzru n v el yo s  samuSao z ed a p irze  

sikaSkaSis Tanabari ganawileba. mkveTrad ga n aTebuli zeda pirida n

 su st ad  ganaTebulze mzeris gadatana iwvevs T v a l i s  

x elmeored adaptirebas da d aRla s .  d i d i  obie qtebis da 

sa sw a vlo a ud itor i e b i s      ganaTeba     x or c i eld e b a      

kombi n irebuli ormxri v i      wesiT. s a n i t a r i u l i       normebis      

Tanaxmad      sa sw a vlo a u d i tor i e b S i       bunebrivi

 ganaTebis araTanabroba a r  unda aRematebodes 3:1. k edlebis ,  

Weris da mowyobilobebis baci S e f e r ilo b a  x e l s  uwyobs 

sikaSkaSeebis Tanabar gadanawilebas. aqedan gamomdinare sa sw a vlo

 saTavsebis     k e dle b i s  da     Weris mosapirkeTeblad     

gamoiyeneba     m qr q ali zeda pirebis      Semqmneli      masalebi      da

 saRebavebi.      aseTi      zeda pirebis      a r e k vl i s  



koefici e nt e b i  WerisaTvis unda Seadgendes 0,7-0,8-s, k edleb is aTv i s  

0,5-0,6-s. 

sawarmoo ganaTebam momuSavis T v alTa x ed v i s  ar e S i  unda 

gamoricxos mkveTri C r d il e b i s  arseboba, r o ml e b i c  amaxinjeben

 sagnebis zomas, formas da iwveven T v al e b i s      

gadaRlas .  ga n sa kuTrebul saSiSroebas warmoadgens

 travmagamomwvevi 
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moZravi C r d il e b i .  sawarmoo ganaTebam unda uzru n v el yo s  saWiro 

S ed g e n ilob i s  s a s i n a Tlo  nakadi. aseTi moTxovna

 mniSvnelovania s w or i  f e r i T i

 gadacemis Sesaqmnelad da f e r i T i  ko ntraste bi s  

g a s a Zli er e blad .  s w o r i  f e r i T i  gadacemis Sesaqmnelad 

gamoyenebulia monoqromatuli s i n a Tle .  

sanaTi mowyobilobebi unda i yos martivi da mosaxerxebeli 

e q s pluatac iaS i ,  pasuxobdes e sT eti k i s  moTxovnebs da

 eleqtro - xa n Z ar -f eTq e b adusafrTxoebis moTxovnebs.     sworad

 d a pro e qt e b uli      da     r a c i o n al u r a d  S e s r u l e b u l i

 ganaTeba momuSaveze unda axdendes dadebiT 

f s i q o f i z i o l o g i u r  zegavlenas , x e l s  uwyobdes Sromis

 ef e q turob i s       da      u s a frTxo e b i s       zrda s ,       

travmebis da g a d a Rl il o b i s  Semcirebas. 

 
 

10.2.5. sawarmoo ganaTebis normireba 
 
 

x elo v n u r i  da bunebrivi ganaTebis normireba xdeba 

s a n i t a r i u l i  normebis Tanaxmad mxedv elobiTi samuSaoebis 

xasiaTTan, sistemasTan, ganaTebis saxesTan, ko ntrastTan 

damokidebulebaSi. 

bunebrivi ganaTebis normirebis Z i r i T a d i  maCvenebelia 

bunebrivi ganaTebis ko ef ic i e nti .  

bunebrivi ganaTebis k o e f ic i e n t i s  m ini m aluri

 dasaSvebi mniSvneloba ganisazRvreba samuSaos 

T a n r i g i T  _ r a c  maRalia samuSaos Ta nri g i ,  miT u f r o  metia

 bgk-s        mi ni maluri        dasaSvebi mniSvneloba.        

magaliTad :        I T a n r i g i s  samuSaoebisaTvis (umaRlesi 

s i zu st e )  g v e rd iT i  bunebrivi ganaTebis pirobebSi bgk-s m inim aluri 

dasaSvebi mniSvneloba 2%-is t o l i a ;  zeda ganaTebisas _ 6%; 

III T a n r i g i s  samuSaoebisaTvis (maRali

 s i zu st e )  Sesabamisad g v e rd iT i  ganaTebisas _ 1,2%-s, zeda 

ganaTebisas _ 3%-s. 

s a sw a vlo auditori e b i s aTv i s ,

 l a b or a tor i e b i s a T v i s  g v e rd iT i

 bunebrivi ganaTebis pirobebSi bgk=1,5%. 



x elo v n u r i  ganaTeba normirdeba raode nobriv i  ( minimaluri 

ganaTebuloba Em i n) da x a r i s xo br i v i  maCveneblebiT

 (TvalismomWrelobis da d i s k o m fort i s  maCveneblebi, 

ga naTebulobis p u l s a c i i s  koefici e nti ) .  g a naTebulobis 

n or m ir e b uli  mniSvnelobebi airganmuxtvis naTurebisaTvis

 (maRali Suqgacemis      gamo) u f r o  maRalia varvara        

naTurebTan SedarebiT.        kombi n ire buli        ganaTebisas es 
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mniSvnelobebi airganmuxtvis naTurebisaTvis unda i yos 

aranaklebi 150 lu q s i s a ,  x o l o  varvara naTurebisaTvis _ 50 

lu q s i .  

s a sw a vlo kabinetebSi, a uditori e b S i ,  l a b o r a t o r i e b S i  

ganaTebis done unda Seadgendes 300 lu q s ,  t e q n i kuri  xazvis

 da xatvi s  kabinetebSi _ 500 lu q s ;  o p eratorebis ,      

disp etC erebis samuSao magidaze     _ 450     lu q s ;

 a vtos a tr a n s porto dawesebulebis Z i r i T a d  ubnebze _ 

150-300 l u q s ;  b i blioT e k e b i s  wignis sacavebSi _ 100 lu q s ;  

m e tro p olit e n i s  miwisqveSa sadgurebze da v e st i b i ul e b S i  _ 200 

l u q s ;  g a m oT vliT i  c e n t r i s  samanqano d arb azSi  _ 400 lu q s ;  

s a n it ar i ul - s a yof acxo vr e bo  saTavsebSi _ 75 lu q s .  

 
 

10.2.6. s i n a Tl i s  x elo v n u r i  wyaroebi 
 
 

s i n a Tl i s  wyaroebis SerCevisas da erTmaneTTan Sedarebisas 
xelmZRvaneloben 

 

Semdegi parametrebiT: no m i n aluri  Zabva U(v). n a Turi s  e l e q t r u l i  
simZlavre P(vt); 
 

s i n a Tl i s  nakadi Ф (lm) an s i n a T l i s  Z al a  (kd);

 Suqgacema ψ= Ф/P (lm/vt); moqmedebis xa ngrZlivoba  da 

s i n a T l i s  s p e q t r al u r i  Semadgenloba. 

x elo v n u r i  ganaTebisaTvis gamoiyeneba varvara da airganmuxtvis 

naTurebi . varvara naTurebSi x i l v a d i

 gamosxiveba-sinaTle miiReba v olfr a m i s

 Z af i s  

e l e q t r u l i  de n iT gaxurebis Sedegad. 
 

airganmuxtvis naTurebSi x i l v a d i  gamosxiveba miiReba 

i n e r t u l i  a irebi s da l i T o n T a  o r T q l i s  at mosf eroSi  

e l e q t r u l i  ganmuxtvis Sedegad. airganmuxtvis naTurebs

 uwodeben lumi n e sc e nciurs ,  radganac n aTur i s

 kolb a  Signidan d a f a r ul i a  lu m i n of or e b i T  

_l i T o n T a  gogirdnaerTebiT .  e l e q t r u l i  ganmuxtvis Sedegad      

warmoqmnili      u l t r a i i s f e r i       sxivebi lu m i n ofor e b i s       

ar eS i       x i l v a d  s i n a Tl e d  gardaiqmneba. 

varvara naTurebi Z i r iT ad ad  s acxo vr e b el binebSi



 gamoiyeneba. i s i n i  moxerxebulia       e q s pluataci aS i ,

 CarTvisas a r  saWiroebs       damatebiT       gamSveb 

mowyobilobebs, saimedoni arian     Zabvis cvalebadobis  da     

garemos sxvadasxva m e t e o rolo g i u r i  pirobebis SemTxvevaSi. 

i s i n i  xasiaTdebian: d a b al i  SuqgacemiT _ 7-dan 20 lumeni/vatze ; 

s p e q trS i  w i T e l i  da y v i T e l i  sxivebis arsebobiT, r i T a c  

Z l i e r  gansxvavdeba bunebrivi si n aTlisaga n ;  muSaobis 

x a n gr Zli vo b i T  2500 saaTamde. 
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airganmuxtvis naTurebma maRali Suqgacemis gamo (40...110

 lm/vt) hpova moxmareba warmoebebSi,             

orga n izaci e bSi ,  dawesebulebebSi.             sa s w a vlo 

dawesebulebebSi,      s aof i s e  darbazebSi ,      g a moTvliT      

c e ntr e bS i       maTi muSaobis xa ngrZlivoba       8000-12000      saaTs      

Seadgens. amis      gamo airganmuxtvis naTurebi gamoiyeneba     quCebis     

gasanaTeblad, ilumi n ac i i s aT v i s ,      s a s i n a Tlo      

reklamisaTvis .  i n e r t u l i  airebis ,  l i T o n T a  o r T q l i s  da 

l u m i n o f o r i s  sxvadasxva variacia ,  i Zl e v a  nebismieri s p e q t alur i  

dia pazonis s i n a Tl e s  _ w i T e l i ,  mwvane, y v i T e l i  da a.S. 

saTavsebis gasanaTeblad Z i r iT ad ad  gamoiyeneba d R i s  s i n a T l i s  

lu m i n e sc e nc iu r i  naTurebi , r o m l i s  kolb a  S e vs e bulia 

v e r c x l i s w y l i s  o r T q l i T .  aseTi naTurebiT gamosxivebuli      

s i n a Tl e       uaxlovdeba      mzis      s i n a Tl i s       spe qtrs.      

airganmuxtvis naTurebs      miakuTvneben: d a b al i       wnevis      

lu m i n e sc e nc iur i       naTurebi      _      T e T r i  s i n a Tl i s  (ЛБ); 

c i v i  _ T e T r i  s i n a T l i s  (ЛХБ); gaumjobes ebuli fergadacemiT 

(ЛДЦ); T b i l i  – T e T r i  s i n a Tl i s  (ЛТБ) da a.S.; 

_ m aRali wnevis lu m i n e sc e n c iur i  naTurebi _ r k a l u r i  

v e r c x l i s w y l i s  (ДРЛ); qsenonis (ДКсТ); natriumiani (ДНаТ); 

m e t alo h alog e nur i  (ДРИ) l i T o n T a  iod id e b i s  danamatiT. 

 
 

10.2.7. sanaTi mowyobilobebi 
 
 

s i n a Tl i s  nakadis ef e qturad  gamoyenebisaTvis da

 sikaSkaSis SesazRudad, el e q tro n a Tur a s  aTavseben 

sanaT armaturaSi . armaturis gareSe n a Turi s  s i n a T l i s  

ganawileba iqneba miuRebeli ,x o l o  ganaTebis sistema

 araekonomiuri. aseT SemTxvevaSi naTura adamianebze 

`damabrmaveblad” moqmedebs. 

armaturas da naTuras sanaTi mowyobiloba ewodeba. 

gasanaTebel armaturaSi s i n a T l i s  r e g ul ir e b i s a T v i s  mimarTaven 

Semdeg meTodebs: 

1. s i n a T l i s  nakadis SezRudva. T u  naTura moTavsebulia 

gaumWvirvale korpusSi ,  s i n a Tl i s aT v i s ,  m x olod  e r T i



 g a s a s vl el i T ,  s i n a Tl i s  nakadis

 gadanawileba Z l i e r  S e z R u d ul i  iqneba; 

2. s i n a T l i s  nakadis arekvla .  meTodi gamoiyenebs sxvadasxva 

a s a r e kl zedapirebs _ mqrqalidan sarkisebramde. meTodi u f r o  

efe qturia ,  radganac s i n a Tl i s  nakadi mimarTulia da 

konce ntrirdeba gasanaTebel zonaSi . 
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3. s i n a Tl i s  nakadis gabneva. naTura moTavsebulia gamWvirvale 

masalaSi , r o m e l i c  qmnis d i f u z i u r  (gabneul) s i n a Tl i s  

nakads. d i f u z o r e b i  STanTqaven s x i v u r i  en ergiis g ar k v eul 

n a w ils ,  r a c  amcirebs sanaTis s a e rTo mqk-s da gamoricxavs 

momuSaveze damabrmavebel moqmedebas. 

4. s i n a Tl i s  nakadis r efra qc i a .  gamoyenebulia prizmi s

 efe qti ,  sadac xdeba s i n a Tl i s  sxivebis gamrudeba 

da mimarTulebis S ec vla .  s a e rTo ganaTebisaTvis meTodi sakmaod 

efe qturia .  

s i n a Tl i s  gana w ilebis mixedviT sanaTi armatura Se i Zleba 

i yos  p i rd a p i r i ,  g a b n euli da a r e k l i l i  s i n a Tl i s .  

p i r d a p i r i  s i n a T l i s  sanaTebi e m alis an g a p r i a l e b ul i  

z e d a p i r i s  s a S u al e b iT  s i n a Tl i s  nakadis 80% qveda

 n ax e v arsferoSi mimarTaven, (`RrmadmaSuqi~, 

` u n i v e r s alur i ~ ,  ` a l f a ~  da sxv.). 

g a b n euli s i n a Tl i s  sanaTebi asxiveben s i n a T l i s  nakads 

ori v e  n a x e v arsferoSi ( `luceta ~ ) .  

a r e k l i l i  s i n a T l i s  sanaTebi s i n a Tl i s

 nakadis 80% mimarTaven z e v iT  Werisaken, iqidan 

a r e k l i l i  s i n a Tl e  miemarTeba qvemoT, samuSao zedapirebisaken . 

miuxedavad h i g i e nuri  u p iratesobisa  (nakadis Tanabroba) 

a r e k l i l i  s i n a Tl i s  sanaTebi sawarmoo pirobebSi  iSv i aTad 

gamoiyeneba, radganac amisaTvis saWiroa Weris a r e k vl i s

 maRali ko ef ic i e nt i ,  r o m e l i c  sawarmoo

 pirobebSi x S i r  SemTxvevaSi ZnelmisaRwevia. 

T v a l i s  dasacavad s i n a Tl i s  damabrmavebeli

 zemoqmedebisagan miRebulia sanaTis damcavi kuTxe _ 

kuTxe, r o m el i c  iqmneba sanaTi mowyobilobebis z e d a p i r i s  

h o r i z o n t al s a  da armaturis na pirze gamaval xazs Sor i s .  

sanaTis damcavi kuTxe 30...450-s unda Seadgendes. 

 
 

10.2.8. samuSao a d g i l i s  organ izeb i saTv is k o m f o r t ul i  

mxedvelobiTi pirobe bis Seqmna 

 
 

sakmarisi ganaTebis garda, samuSao a d g il e b i  Tanabrad unda 

i yos  ganaTebuli .  mxedvelobis xelmeore ada ptaci i s Tavidan 



a s a c il e bl a d  ganaTebis Tanabrobasa da sakmarisobas S o r i s  a r  

unda i yos sagrZnobi gansxvaveba. 
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mxedvelobis adaptacia sxvadasxva ganaTebebis mimarT iwvevs

 s w r a f  mxedvelobiT d aRla s ,  Sromisunarianobis Semcirebas, 

f s i q i u r  gadaZabvas. saweri an samuSao magida unda i yos 

moTavsebuli kargad gan aTebul a d g i l z e  _ fanjarasTan .  

s a s u r v eli a  f a n j a r a  i yos marcxnidan (cacie bisaTvis _ f a n j a r a  

marjvena mxridan), raTa  s x e u l i  da x e l i  a r  qmnides C rd il e b s .  

x elo v n u r i  sanaTi adamianis s x e u l i s  mimarT 450-iani        k uTx iT

 unda i yos        moTavsebuli.        garda amisa,        

sanaTi k o n s t r u q c i ul a d  ise  unda i yos mowyobili ,  rom 

ga moiricxos magididan a r e k l i l i  s i n a Tl i s  momuSavis T v a l S i  

moxvedra. 

mkveTrma gansxvavebam saTavsis sxvadasxva ubnebis ganaTebaSi

 Se i Zleba  gamoiwvios travma. kargad ga n aTebuli

 ubnidan     g adasvla     cudad ga n aTebulSi saWiroebs 

d r o s  T v a l i s  ada ptaciisaTvis .  aseT pirobebSi adamiani cud aT  

xedavs, ramac Se i Zleba  gamoiwvios travma. amitom saWiroa 

travmasaSiSi b n el i  saTavsebis ukeT ganaTeba. 

d i d i  saSiSroeba iqmneba ganaTebulobis sagrZnobi, 20-30-jer

 sxvaobis pirobebSi ,      r a c  moiTxovs T v a l i s

 ada ptaciisaTvis mniSvnelovan d ro s ,      r o m l i s  

d ro s a c  adamiani TiTqmis ver xedavs. amitom T u  saTavsSi da 

der efa nS i  sxvadasxva mkveTradgansxvavebuli     ganaTebaa,     saWiroa

 ganaTebulobis doneebis gaTanabreba. a n a lo g i u r i  

moTxovnebi unda i yo s g aT v al i s w i n e b ul i  kibis ujr ed e b S i  da 

sxva travmasaSiS ad g ile bS i .  

 
 

10.2.9. f er e b i s  f s i q o f i z i o l o g i u r i  gavlena 
adamianze 

 
 

sawarmoo i nt er i er e b i s  r a c i o n a l u r i  f e r i T i  gaformeba

 adamianis Sromis pirobebis gaumjobesebis        

saukeTeso f a q tori a .         d adg e n ilia ,  rom        f e r e b i  

sxvadasxvanair      zemoqmedebas      axdens      adamianze: z o g i

 amSvidebs,      z o g i       ki _ gamaRiazianebelia. magaliTad :

 w i T e l i        f e r i  aRmgznebia, adamianSi       iwvevs 

Tavdacvaze mi marTul p i ro b i T  r e fl e q s ;  a n a lo g i u r i  moqmedebisaa 



n a r i n j i s f e r i  _ i s  ubiZgebs a q t i u r i  qmedebisaken; y v i T e l i  

T b i l i  f e r i a ,  adamianSi iwvevs dadebiT emociebs; mwvane simSvidis 

f e r i a ,  i s  damawynareblad moqmedebs n e r v ul  sistemaze, y v iT elTa n         

e rTad         aumjobesebs        ganwyobas;        l u r j i         da        

c i s f e r i         iwvevs gamWvirvalobis, simsubuqis, haerovnebis 

SegrZnebebs, xsn is daZabulobas , amSvidebs 
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g u l i s  ritms ;  Savi f e r i  damTrgunveli ,  mZime f e r i a ,  auaresebs 

ganwyobas; T e T r i  ci v i ,  a p aTiis gamomwvevi f er i a .  

yuradmisaqcevia is ,  rom f e r i s

 f s i q o f i z i o l o g i u r i  zemoqmedeba

 adamianze gamoyenebulia u s a frTxo e b i s  sakiTxebis 

gadawyvetaSic, magaliTad avtomobilebis ,  u s a frTxo e b i s  niSnebis, 

s a S i S i  ubnebis, milgayva nilobebis ,  balonebis ,  c i st er n e b i s  da a.S. 

f e r i T  gadawyvetaSi. 

adamianze f e r e b i s  mravalmxrivi e mociuri ga vle n i s 

gaTvalisw i n e b iT f e r e b i  h i g i e nuri miznebisaTvis gamoiyeneba. 

sawarmoo i nt e r i er e b i s  gasaform eblad f er e b i  

gamoyenebulia r o g o r c  ko m pozic iuri  saSualeba ,

 r o m e l i c  samuSaosaTvis qmnis o p t i m alur  

pirobebs, x e l s  uwyobs Sromisunarianobis zrdas .  

s a sw a vlo dawesebulebebSi rekomendebulia: 
 

k edleb i s aT v i s  n a T el i  f e r e b i  _

 moyviTalo, mo v ardisfro ,  momwvano, moc i sfro ;  

a v ejisaTvi s _ x i s f e r i  an baci 

y v i T el i ;  k aris aTvi s an f a n j r i s  

raf e b i s aTv i s  _ T e Tr i ;  

r a c i o n a l u r  f e r T a  gamis SenarCuneba x o r c i eld e b a  sanaTi 

sistemis s w o r i  SerCeviT. sanaTi mowyobilobebis

 e q s plu at ac i i s  p roc e s S i  unda i yos 

g aT v ali s w i n e b uli        sanaTebis r e g u l a r u l i  gawmenda,       

v ad a g a suli       naTurebis d r o u l i       S ec vla ,       q s e l S i

 Zabvis k o n t r o l i ,       mowyobilobebis ,      k e dl i s ,       

Weris r a c i o n a l u r  f er e bS i  r e g u l a r u l i  SeRebva. 
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10.3. v e n t il a c i a  da kondicireb a  
 
 

dasaSvebi m i kroklim aturi  parametrebiT samuSao

 garemos u zru n v el yof a  samrewvelo 

v e n t il a c i i s  s a Su ale b iT  warmoebs. 

v e n t il a c i a  a r i s  o r g a n i z e b ul i  da r e g ul i r e b a d i  

h a ercvla ,  r o m l i s  d ro s a c  saTavsSi namuSevar haers

 c v l i s  s u fT a  haeri. h a eris gada adgile bi s

 mixedviT ganasxvaveben bunebrivi da meqanikuri v e n t il a c i i s  

sistemebs. 

bunebrivi v e n t il a c i i s  SemTxvevaSi h a eris masebis gadaadgileba 

xdeba Senobis Siga da gare wnevebis sxvaobis x a rjz e .  wnevebis 

sxvaoba ga n p irobebulia gare da Siga ha eris simkvriveebis 

sxvaobiT da q ar i s  d a w ol i s  gamo. bunebrivi v e n t il a c i i s  

r e aliz e b a  xdeba i n f i l t r a c i i T  da a er aci iT .  

a r a org a n i z e b uli  bunebrivi v e n t il a c i a  _

 i n f i l t r a c i a  x o rc i eld e b a  samSeneblo

 kon stru qci e b is  aramWidro elementebiT da

 SemoRobvebiT. aseTi h a e r c vla  damokidebulia 

SemTxveviTi faqtorebisagan _ q ar i s mimarTulebisagan da 

Zalisagan ,         SemoRobvis       saxisagan        da       xarisxisagan .        

i n f i l t r a c i a  iT vl e b a  mniSvnelovnad, T u  i g i  s a c xo vr e b el 

SenobebSi aRwevs 0,5...0,75 moculobas /saaTSi ,  x o l o  sawarmoebSi _ 1,5 

moculobas /saaTSi . 

a eracia a r i s  o r g a n i z e b ul i  bunebrivi v e nt ilac i a .

 a e r a c i u l i  h a e rc vla  x o rc i eld e b a  

r e g ul i r e b a d i  da ga sa xsn eli framugebiT, f a n jr e b i T  da 

farnebiT .  

aeracia f a r T o d  gamoiyeneba i s e T i  t e q n ol o g i u r i  

procese bisaTvis ,  r o ml e b i c  xasiaTdeba maRali siTbogamoyofiT.  

a e r aci i s  dadebiT mxared iT vl e b a  is ,  rom h a e rc vla  

x o rc i eld e b a  meqanikuri e n ergiis d a x a rj v i s  gareSe, x o l o  

u a r y o f i T i  mxarea is ,  rom w el i w a d i s  c x e l  p ariodS i ,  gare 

ha eris m aRali tem p eraturis gamo, a e r ac i i s  efe qturoba mkveTrad 



mcirdeba. 

meqanikuri v e n t il a c i i s  d r o s  h a e rc vla  x o rc i eld e b a  

s a v e n t il a c i o  milebisa da v e n t il a tor e b i s  saSuale biT .  

meqanikuri v e n t il a c i a s  bunebrivTan SedarebiT Semdegi 

upiratesobebia gaaCnia: moqmedebis f a r T o  r ad iu s i ;  gare 

tem p eraturis da q ar i s  si C q aris  miuxedavad saWiro h a e r c vl i s

 SenarCunebis an S e c v l i s  S es a Zlebloba ;       saTavsSi

 Semavali haeris winaswari gawmendis,      datenianebis, 

gaSrobis ,  gaciebis da      SeTbobis      S e sa Zle bloba ;       

mavne gamonayofebis      daWera warmoqmnis     ad g il e bz e  saTavsis

 mT el     moculob aS i      maTi     g a v rc ele b i s      Tavidan 
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a c il e b i s  mizniT; at mosf eroSi  g at yorc n i s  win gaWuWyianebuli 

haeris gawmendis Sesa Zlebloba .  

meqanikuri v e n t il a c i i s  n a klad iT vl e b a  misi mowyobiloba 

_ danadgarebis si Z v ire  da xmauris

 Sesa mcireblad damatebiTi RonisZiebebis

 Catarebis a u c il e blo b a .  

meqanikuri v e n t il a c i i s  sistemebi Se i Zleba  i y os s a e r To -

c vl iT i ,  a d g ilo b r i v i ,  a v a r i ul i ,  S e r e u l i  da ko nd ic ir e b i s  

sistemebi. 

s a e r T o - c vl i T i  v e n t il a c i i s  daniSnulebaa saTavsebSi 

s u fT a  haeris miwodeba da Warbi siTbos ,  te nisa da mavne 

nivTierebebis asi m ilacia .  

s a e r T o - c vl i T i  v e n t il a c i i s  d r o s  mi wodebuli da

 g a w o v il i  haeris moculobebi  unda       i yos  t o l i .        

z o g        SemTxvevaSi,       t e q n ol o g i u r i  p roc e s i s  s p ec ifi kida n       

gamomdinare,      es t o l o b a       irRveva. momdeni      da gamwovi

 ha eris moculobebs S o r i s  sxvaoba a r  unda aRematebodes 

10-15%-s. 

s a e r T o - c vl i T i  v e n t il a c i a  Se i Zleba  iyos: momdeni, gamwovi, 

momden-gamwovi da r e c i r k ul a c i u r i .  

momdeni sistemis d r o s  saTavsSi ha eri

 miewodeba gadamuSavebis (gawmenda, SeTboba, gacieba, danamva, 

gaSroba) Semdeg, r o m l i s  d ro s a c  saTavsoebSi iqmneba Warbi wneva.      

momdeni      sistema gamoiyeneba      i s e T i  saTavsebisaTvis,      

ro ml e b S i c  ar a s a sur v eli a  gaWuWyianebuli haeris moxvedra 

m ezobeli saTavsebidan. 

gamwovi sqemis daniSnulebaa saTavsebidan ha eris gawova. am 

d r o s  saTavsebSi iqmneba d a d a bl e b ul i  wneva. gamwovi

 sqema gamoiyeneba im SemTxvevaSi, rod e s ac  

dauSvebelia mavne a irebi s ga vrceleba  mezobel saTavsebSi. 

momden-gamwovi v e n t il a c i a  y v elaze  g a v r c e l e b ul i  sistemaa, 

r o m l i s  d ro s a c  haeri saTavsebSi miewodeba momdeni sistemiT , gayvana 

ki _ gamwovi sistemiT. 

z o g  SemTxvevaSi, h a eris gaTbobaze s a e q s plu atac io x a rj e b i s  

Sesa mcireblad gamoiyeneba v e n t il a c i i s  sistema

 n a w ilo br i v i  r e c i r k ul a c i i T .  am



 sistemis Tanaxmad, garedan Semoyvanil haers S u a l e d u r  

ubanze emateba meoradi haeri. 

v e n t il a c i i s  sistema r e c i r k u l a c i i T  gamoiyeneba saTavsebSi, 

sadac a r  xdeba mavne a ir ebi s gamoyofa. 

r e c i r k u l a c i u r i  sqemis gamoyeneba dauSvebelia

 SenobebSi da sa sw a vlo 

dawesebulebebSi, r o m l i s  s a erTo garemo Seicavs baqteriebs da 

virusebs . 
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s a e r T o - c vl i T i  v e n t il a c i i s  d r o s  saWiro h a e r c vl i s  

gaangariSeba warmoebs Warbi siTbos ,  t e n i s  da mavne a irebi s 

raodenobis mixedviT. 

h a e r c vl i s  e f e q turob i s  x a r i s xo br i v i  SefasebisaTvis 

SemoRebulia h a e r c vl i s  j e r a do b i s  cneba. h a e r c vl i s

 jeradoba  Kh a r i s  d r o i s

 e r T e u l S i  saTavsSi S e y v a n ili haeris raodenobis 

L (m3/sT) Sefardeba saTavsis moculobasTan V  (m3). s worad 

o r g a n i z e b ul i  v e n t il a c i i s  SemTxvevaSi h a e r c vl i s  jeradoba  

unda i yos 1-10-is zRvrebSi .  

saWiro ha eris raodenoba aiReba saTavsis m i c ulo b i s  
gaTvaliswi n e biT :  

 

Tu  saTavsis moculoba  V<20 m3, h a eris

 x a r j i  e r T  momuSaveze Li unda Seadgendes 

aranakleb 30 m3/sT; saTavsSi , r o m l i s  moculoba V=20-40 m3; Li ≥20 m3/sT. 

saTavsSi , r o m l i s  moculoba  V>40 m3

 bunebrivi v e n t il a c i i s  arsebobisas haercva 

a r  iangariSeba T u  saTavsSi a r  a r i s  v e n t il a c i a  ( h er m etuli 

kabinebi), h a eris x a r j i  e r T  momuSaveze unda Seadgendes arana klebi 

60 m3/saaTSi. 

m Tli a n i  sawarmos saWiro h a e rc vla  iangariSeba 

f o r m u l i T  L=nLi 

sadac n a r i s  momuSaveebis s a e rTo raodenoba 
 

mavne a ire bi s  da o r T q l i s  gasayvanad saWiro

 h a e rc vla  L ganisazRvreba f o r m u l i T  

L=Gm g/(zdk-Cm h) 

sadac Gmg  _ mavne gamonayofebis masa, 

mg/sT; 

zd k  _ samuSao garemoSi ni vTi erebis z R v r u l i  dasaSvebi 
koncentracia ,  mg/m3; 

 

Cm h _ momden ha erSi nivTierebebis koncentracia ,  mg/m3. 

mavne nivTierebebis konce ntracia  momden ha erSi unda i yos 

min i m aluri da a r  unda aRematebodes 0,3 zdk-s. 

a d g il o b r i v i  v e n t il a c i a  qmnis c a l k e u l

 samuSao a d g il e bz e  saWiro m e t e o rolo g i u r  

parametrebs. 



f a r T o  gamoyeneba hpova sxvadasxva t i p i s  adgilobriv m a

 gamwovebma. k o n s t r u q c i ul a d  a d g il o b r i v i      gamwovebi

 S e i Zleba      i yos mTlia n ad d a x u r ul i ,  naxevrad 

d a x u r u l i  da Ria. 

d a x u r u l s  miekuTvneba t e q n olo g i u r

 mowyobilobebze h erm etulad 

g a d af a r e b uli  garsacmebi, kabinebi. 
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n a x e vr adgad axuruli da Ria  gamwovebia: qolge b i ,  panelebi , 

karadebi, g v e rd iT i  gamwovebi da sxv. 

gamwovi q olg e b i  gamoiyeneba sxvadasxva d a n iS nuleb i s  abazanebis 

da el e q t ro - i n d u q c i u r i  Rumelebis Tavze haerze na klebi 

simkvrivis mqone mavne nivTierebebis dasaWerad. 

q olg e b i s  efe qturoba damokidebulia zomebze,

 Camokidebis si m aRleze da g a S l i s  kuTxeze. Tanabari 

Sewova x o r c i eld e b a  q o l g i s  g a S l i s  600-iani kuTx is  dros .  

gamwovi panelebi gamoiyeneba ha eris kon ve qciuri dinebiT

 g a d a a d g il e b ul i  mavne a ire bi s m o s a c il e bl ad  i s e T i  

samuSaoebis dro s ,  r o g or i c a a  e l e q t r o  da a i r i T  SeduReba, 

m ir C ilva ,  l i T o n i s  Wra da a.S. 

gamwovis y v elaze  e f e q t ur i  mowyobilobaa gamwovi

 karada, radganac aq mTlia n ad g a d a x u ruli a  mavne 

gamonayofebis wyaro. 

a d g il o b r i v i  gamwovi v e n t il a c i i s  mowyobilobebSi

 a u c i l e b e l i  h a e r c vl i s  gaangariSeba xdeba

 ni vTi ere bis s aS iSroe b i s  kl a s i s ,  haermberis

 t i p i s  g aTv alisw i n e b iT da i c vl e b a  0,5-dan 5 m/wm-is 

f a r gl e b S i .  

v e n t il a c i i s  S e r e u l i  sistema a r i s  s a erTo

 da a d g ilo b r i v i  v e n t il a c i i s  

elementebis kombinireba. 

a v a r i u l i  v e n t il a c i a  g aT v alis w i n e b uli a  i s e T i

 saTavsebisaTvis, r o m l i s  garemoSic u ecr ad Se i Zleba

 moxdes mavne da feTq ebadsaSiSi nivTierebebis gamoyofa. 

kondicireba .  sawarmoo, s a cxo vr e b el

 saTavsebSi, s a tr a n s p orto  sistemebis s alon e b S i

 o p t i m alur i  m e t e o r olo g i u r i       pirobebis      

Sesaqmnelad      gamoiyeneba v e n t il a c i i s  y v elaze  s r u l y o f i l i  

saxe _ ha eris kondicireba .  

h a eris kondicireba  a r i s  o p t i m alu r i  m e t e o rolo g i u r i

 parametrebis SenarCunebis mizniT misi     

a vtomaturi damuSaveba. ko ndicire bi sa s      xdeba ha eris 

temperaturis ,  f a r d o b i T i  tenianobis, h a eris gad a adgileb is  

si C q aris avtomaturi r e gulir e b a .  



h a eris o p t i m alur i  parametrebi miiRweva s p e c i al u r

 mowyobilobebSi _ kondicionerebSi .  h a eris     

m i krokli matis  s a n i t a r i u l i  normebis u z r u n v e l y o f i s  garda, 

kondicion erebi axdenen h a eris io n izir e b a s  da dezodorir e b as .  
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c a l k e u l i  saTavsebisaTvis gamoiyeneba

 a d g i l o b r i v i  kondicionerebi ,  ramodenime 

saTavsisaTvis _ c e n t r a l u r i  kondicionerebi .  

h a eris kondicireba  mniSvnelovan r o l s  TamaSobs r o g o r c

 u s afrTxo e b i s  T v al s a z r i s i T ,  ise  mra v ali

 t e q n ol o g i u r i      procesisaTv is ,  sadac     

dauSvebelia ha eris te m p eraturis         da         tenianobis

 c v l i l e b a  _         r ad io el e q tro n i k a ,  

xelsawyoTmSenebloba . 
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Ta v i  meTerTmete 

11. i n d i v i d u a l u r i  dacv is saSualebebi 
 
 

mavne- da saSiSpirobebian samuSaoebze

 dakavebul momuSave p erson alze ,  d a d g e n il i  

normebiT, unda gaices spectansacmeli , f e x s ac m eli  da dacvis 

sxva saSualebebi . samuSaoebze, sadac savaraudoa kanis gaWuWyianeba 

mavne s iTxe e b iT an nivTierebebiT, xmaroben Camosaban gasauvnebel 

saSualebebs. 

samuSao pirobebidan gamomdinare, momuSaveebze

 gaicema damcavi qamrebi, Rvedebi, CaCqani, 

d i e l e q t r i k u l i  xelTaTmani ,  x ali C a ,  r e z i n i s  k aloSebi ,  

botebi , damcavi saTvale ,  S u q f i l t r e b i ,  niRabi, samklaveebi,

 airwinaRi ,        muzaradi, xmaurdamcavi yursasmenebi da 

saxSobebi, mavne da s a S i S i  sawarmoo faqtorebisagan damcavi sxva 

s p e c i a l u r i  mowyobilobebi . 

s a n i t a r i u l i  normebis Tanaxmad mavne da s a S i S i

 sawarmoo faqtorebisagan damcavi saSualebebi 

d a n iS nuleb i s  mixedviT dai yofa Semdeg jgufebad :  

_ m a i z ol i r e b el i  tansacmeli ;  
 

_ sasunTqi organoebis dacv i s  

saSualebebi ;  _ s p e c i a l u r i  

damcavi tansacmeli ;  

_ s p e c i a l u r i  fexs ac m eli ;  
 

_ x el e b i s  dacvis 

saSualebebi ;  _ Tavis 

dacvi s saSualebebi ;  

_ saxis dacvis  saSualebebi ;  
 

_ T v al e b i s  dacvi s saSualebebi ;  
 

_ smenis organoebis dacvis 

saSualebebi ;  _ damcavi 

d e r m a t olo g i u r i  saSualebebi ;  

i n d i v i d u a l u r i  dacvis saSualebebis e f e q t ur i  gamoyeneba 

damokidebulia maT sworad arCevaze da e q s pluataciaze .  

i n d i v i d u al u r i  dacvis saSualebebis arCevisas saWiroa



 g a T v ali s w i n e b uli  i yos sawarmoo procese bis

 k o n k r e t ul i  pirobebi , s p ecifika ,       momuSavis

 i n d i v i d u a l u r i  Tvisebebi, mavne      da s a S i S i

 f a q tor e b i s  zemoqmedebis xa ngrZlivoba .  
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11.1. s p e c i a l u r i  damcavi tan sacmeli 
 
 

damcavi ta n s ac mlis  daniSnulebaa daicvas

 momuSave mavne da s a S i S i  meqanikuri, 

q i miuri da m e t e o r olo g i u r i  faqtorebisagan .  

s p ecta nsac mlis  konstruqciam unda uzru n v el yo s

 e f e q t ur i  dacva, e q s plu at a c i i s  d r o s        unda i yos       

moxerxebuli , t a n s ac mlis S i g n iT        kanis sunTqvisaTvis     Seqmnas     

n or m alur i      mikroklimati ,      kanis zeda pirida n moaxdinos Warbi

 naxSirmJavas     gayvana.     s p ecta nsac mlis     v e n t il a c i a

 x o rc i eld e b a      q s o v i l i s  k argi      haergamtarobis     da

 ta nsacm elSi  s p e c i a l u r i      s a v e n t il a c io      naxvretebis 

x a rjz e .  

s p ecta nsacmlisaTvis g a n kuTv n ili  q s o v i l i  unda

 xasiaTdebodes mkvriv s t r u q t u r i T ,  

sakmarisi s i s q iT ,  cveTisa da g a gleji s ad m i  sakmao mdgradobiT. 

s p ecta nsac mlis  cveTamdgradobis g a s a zrd elad ,

 sadac meqanikuri cv eTis  f a q t o r i  maRalia _ mxrebTan, 

idayvebTan, muxlebTan g aT v alis w i n e buli a  q s o v i l i s  ormagi

 fenebi, s a a mortizacio  sadebebi. maTi daniSnulebaa      

saxsrebis      dacva travmebisagan. 

maRali temperaturebis pirobebSi s p ecta nsac mlis q s o v i l i

 unda xasiaTdebodes       h i g i e nuri  TvisebebiT _       

haergamtarobiT,       h i gro s ko p ulob iT ,  a o rT ql e b i s  unariT .  

bambis q s o v i l i  sxvasTan SedarebiT u zr u n v el y of s  kanidan 

te n i s  aorTqlebas .  S a l i s  q s o v i l i  2 - j e r  met tens STanTqavs 

v idr e  bambis q s o v i l i  da xasiaTdeba sakmarisi cecxlmedegobiT .  

gamdnari l i T o n i s  naperwklebisa da Sxefebisagan

 dasacavad warmatebiT gamoiyeneba m e t al i z e b ul i

 q sov ileb i .      mtvergaumtari sp ectansacmeli     unda

 i yos S e k e r il i  mWidro da mkvrivi qsovilisaga n .  

q s o v i l i s  wyalgaumtarobis g a s a zrd el ad  xdeba

 misi damuSaveba saJRenTi xsnarebiT. 

w ylisagan  dasacavad gamoiyeneba p o l i m e r u l  danafariani 



winsafrebi .  

mJavadamcavi TvisebebiT xasiaTdeba qimiurad mdgradi 

s i n T e z u r i  boWkoebi _ lavsan i ,  p ol i u r e t a n i  da sxv. 
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sxvadasxva sawarmoo pirobebSi gamoyenebuli 
sp ectansacmeli 

 

c x r i l i  
#22  

 

s p ect a ns ac mlis  dasaxeleba 
n o r m a t i ul i  dokumentaciis 

m iTiTebiT 

damcavi Tvisebebi da k o n s t r u q c i ul i  
Taviseburebani 

1 2 

meqanikuri zemoqmedebisa da 
sawarmoo dabinZurebisagan dacva 

mamakacis tans acm eli ,  ГОСТ -27653-88 

 
 
q a l i s  tans acm eli ,  ГОСТ -27651-88 

 
 
mamakacis da q a l i s  x al aT e b i  

 
m aR ali temperaturebisagan 
Udacva mamakacis da q a l i s  

ta ns ac m eli  ГОСТ -12.4.044-87 

ГОСТ -12.4.045-87 

 
 
 
mamakacis 

tans acmeli ,  ТУ 17-

08-237-85 

 
 

d a b al i  temperaturisagan 

dacva mamakacis naxevarqurqi, 

ГОСТ -4432-71 

 
 
q a l i s  tans acm eli ,  ГОСТ -12.4.088-80 

 
 
mtvrisagan dacva 
mamakacis da q a l i s  

tans acmeli ,  ГОСТ -12.4.086-80, 

ГОСТ -12.4.085-80 

 
 

q a l i s  kombinizoni, ГОСТ -12.4.099-80 
 
wylis aga n dacva 

s pectansacmeli ,  ГОСТ 

27643-88 

 
 
 

mamakacis tans acm eli ,  ТУ 17-08-249-86 
 
mJavebis da tut e e b i s  
wyalxsnarebisagan dacva mamakacis da 
q a l i s  t a ns ac m eli 

ГОСТ 27652-88 da ГОСТ 27654-88 

 
 
 

mamakacis da q a l i s  

tans acmeli ,  ГОСТ 27653-88 da 

ГОСТ 27651-88 

 
 
ica vs  meqanikuri zemoqmedebisagan,
 wylisagan ,  tutisaga n ,  q s o v i l i  
cveTamedegi unda i yos  

 
ica vs  meqanikuri zemoqmedebisagan,
 wylisagan ,  tutisaga n ,  q s o v i l i  
cveTamedegi unda i yos  

 
ica vs  meqanikuri zemoqmedebisagan, mJavebisagan 

 
 
damzadebulia bambis q sovilis aga n ;
 q urTu k i  aR Wur v ili a  sahaero 
naxvretebiT ; 
S a r v a l i      da q urTuk i      ormagi     
s a r C u l i T ;      gamoiyeneba T b u r i      
dasxivebis     (2,1-3,5)·103       vt/m2       da     14,0·103       

vt/m2) SemTxvevaSi. 
 
gamoiyeneba saSemduReblo samuSaoebis
 dros .  da mzadebulia            
s iTboa mr ekli ,             naperwkaldamcavi 
masalisagan. 

 
 
q arisa da a t m o s f e r ul i
 naleqebisagan dasacavad. mzaddeba 
c x v r i s  bewvisagan. 

 
gamoiyeneba     d a b al i      temperaturisagan     
(-450C-mde)     da Z l i e r i  q ar i s  (5 m/wm-ze meti) 
pirobebSi . 

 
 
Sedgeba qurTukisagan,  S a r vl i s a  da 
Tavsaburavisagan, mzaddeba bambis
 q so v ilis ag a n  da
 g a J R e n T il i  t ilos a g a n .  

 
ixmareba      kom ple qtSi       muzaradTan      
erTad ;       mzaddeba wyaldamcavi 
qsovilis ag an .  

 
Sedgeba qurTukisagan,  S ar vlisag a n ,  
kombinizonisagan da Ta vis  dac v i s
 saSualebisagan ;  mzaddeba w y algaumtari 
q so v ilis a g a n  

 
ica vs  w ylisaga n da z e d a p i r ul - a q t i u r i  
nivTierebebis xsnarebisagan; mzaddeba 
wyalmedegi masalisagan. 

 
80%-iani     mJavis     dasacavad     gamoiyeneba     
na xe v arSalis ,  maudis mJavadamcavi
 q s o v i l i ;  50-60%-iani 
wyalxsnarisagan _ maudis      q s o v il i ;       
20-25%-iani _ lavsan-bambis q s o v i l i ;  18%-mde _ 
moleskini .  

 
20%-iani tut e e b i s  wyalxsnarebisagan
 dasacavad. gamoiyeneba        
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dacva navTobisagan, nav T ob p r odu q t ebis aga n ,  
z eT eb is aga n  da  cximebisagan 

mamakacis t a n s a c m e l i ,  ГОСТ  12.4.111-92 

q a l i s  t a n s a c m e l i ,  ГОСТ  12.4.112-92 

d a m z a d e b u l i a  bambis q s o v i l i s a g a n  w y a l g a u m t a r i  
ga J R e n T v i T ;            k o m b i n i r e b u l i  q s o v i l i  a f s k u r i  
d a n a f a r i T ;  w y a l g a u m t a r i ,  k a p r o n i s  boWko 

 

 
 
 
 
 

11.2. sasunTqi organoebis dacv is  saSualebebi 
 
 

sasunTqi organoebis dacvis  saSualebebia : samrewvelo

 r e s p ir atore b i ,  airwinaRebi , m a i z ol i r e b e l i  

sasunTqi aparatebi. maTi daniSnulebaa adamianebis dacva mavne 

a e rozol e b i s ,  airebis ,  o r T q l i s  zemoqmedebisagan, T u  samuSao 

garemoSi maTi Semcveloba aRemateba z R v r u l  dasaSveb 

koncentracias .  

moqmedebis p r i n c i p i s  mixedviT sasunTqi organoebis 

i n d i v i d u a l u r i  dacvi s sasualebebi Se i Zleba  iyos: 

_ m f iltr a v i ,  r o ml e b S i c  mavne minarevebis STanTqma xdeba 

f i l t r e b i T  an sorbentebiT ;  

_ m a i z ol i r e b el i  saSualebebi ,  r o ml e b S ic  sasunTqi 

organoebi i z o l i r e b u l i a  saTavsis sahaero garemosgan da 

sunTqvisaTvis saWiro haeri b alonid a n  miewodeba. 

m f i l t r a v i  r e s p i r a tor e b i  da airwinaRebi moixmareba im

 SemTxvevaSi, T u  Jangbadis Semcveloba at mosf eroSi       

sakmarisia      (≈19 moc.%). maTi gamoyeneba dauSvebelia

 ZneladmisaRwev       saTavsebSi, d a x u r ul - d a x S ul        

si vrc e e bSi  (Webi, milga y va n ilobebi da sxv.), aseve a v a r i ul  

situaci e bS i ,  r o c a  mavne nivTierebebis Semcveloba        samuSao        

garemoSi       ucnobia.        m f i l t r a v i        a irw i n aRi        ГЛ-5       

i yo SemuSavebuli     da g aT v ali s w i n e b uli      b i r T v u l i      

afeTqebebis     mier     warmoqmnili faqtorebisagan dasacavad. magram 

r o g o r c  mogvianebiT gairkva, C e r n o b il i s  atomur 

el e q tro s a d g u r z e       k a t a s t r o f i s       d r o s  da      Semdeg      

s al i k v i d a c i o       samuSaoebis Catarebisas, ГЛ-5-is       kor pusSi        

aRwevda       r a d i o a q t i u r i        mtveri.       mogvianebiT SemuSavebul 

iqna u f r o  s r u l y o f i l i  modifikacia  ГП-7 da ГП-7ВМ. am 

mod if i k ac i i s  a irw i n aRis niRabi М-80 i Zle v a  saSualebas 

a irw i n aRis mouxsnelad, d i d i  s i z u s t i T  Catardes     samuSaoebi     

o p t i k u r      xelsawyoebTan . magram     a irw i n aRi     ГП-7     a r      icavs 



mxuTavi airisagan , amitom mis kompleqtaciaSi damatebiT 

g aT v ali s w i n e b uli a  20 gramiani g o p k al i t i s  vazna, r o m e l i c  

u zr u n v el y of s  CO-sagan dacvas 80 w uTi s  ganmavlobaSi. 

c x r i l S i  warmodge nilia ГП-5 da ГП-7-is d a c v i T i  moqmedebis 

xa ngrZlivob a  wuTebSi dagazianebis da dakvamlianebis pirobebSi 
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c x r i l i  
#2 3  

 

q i m iuri 

nivTierebebis 

dasaxeleba 

koncentrac

ia ,  mg/l 
ГП-5, ГП-7 

vaznis 

gareSe 

ГП-5, ГП-7 

vazniT 

amiaki 5 a r  icavs 60 

q l o r i  5 40 100 

go g ird w y alb ad i  10 25 50 

marilmJava 5 20 30 

n i t r o b e n z ol i  5 40 70 

f e n o l i  0,2 200 800 

 
 

m a i z ol i r e b e l i  Sla n g i a n i  da avtonomiuri sasunTqi 

aparatebi uzru n v el yof e n  momuSaves sasunTqi h a eriT da gamoiyeneba 

a t mosf eroSi  Jangbadis Semcvelobisagan damoukideblad. 

m a i o z ol i r e b el i  a irw i n aRi ИП-5 icavs nebismieri 

ko nc e ntrac i i s  a i r ad i  q imiuri nivTierebebisagan.

 d a x u r u l  s i v rc e S i  u s a f r T x o

 samuSaoebis warmarTvisaTvis ,       rod e s ac  Se i Zleba

 dagrovdes mavne       a ir ad i        nivTierebebi 

ko n c e n tr ac i iT  0,5% da meti da Jangbadis Se mcv elobiT 16%-ze 

naklebi ,  gamoiyeneba ПШ-1Б, ПШ-20РВ, ПШ-40РВ markebis S l a n g u r i  

airwinaRebi ( Sla n g i s  sigr Z e  10, 20, 40 metri, damcavi qamriT da 

s a s i g n alo  _ samaSvelo tro s i T ) .  

m f i l t r a v i  t i p i s  mowyobilobebs

 miekuTvneba aerozolsawinaaRmdego da 

mtversawinaaRmdego r e s p ir ator e b i .  

a erozolsawinaaRmdego r e s p i r a tor e b i  Sedgeba gaWuWyianebuli

 h aeris gasawmendi e r T j e r a d i  an        m r a v alj er ad i         

moxmarebis f ilt r i s a g a n .         d i d i  p o p ul aro b iT  s arg e blobs  

aerozolsawinaaRmdego r e s p i r a t o r i  ШБ-1 «Лепесток». a R n i S n ul i  

r e s p i r a tor e b i  gamoiyeneba sasunTqi organoebis dasacavad mtver-

kvaml-nislSemcvel aerozolebisagan .  mavne airebisagan da 

orT ql i s a g a n  h a eris gawmenda x o r c i eld e b a         f iz i k ur - q i m i ur i



 procese b iT        _ a b sorbc i iT ,

 q e mosorbciiT , k a t a l i z i T ,  a erozoleb i sa ga n  _ boWkovan 

masalaSi f i l t r a c i i T .  

r e s p i r a t o r i  «Астра-2» ica vs momuSaves m a R ald i s p e r s i ul i  

a erozolebisaga n .  r e s p i r a t o r i  Ф-62Ш gamoiyeneba samrewvelo 

mtvrisagan dasacavad. r e s p i r a t o r i  У-2к ica vs s a S u alo  

konce ntracie bis a r ato q s i kur i  mtvrisagan, r e s p i r a t o r i  РП-К 
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icavs adamians m s x v il da w v r i l d i s p e r s i u l i  mtvrisagan.
 u n i v e r s alur i  
 

r e s p i r a t o r i  РУ-60м ica vs sasunTq organoebs

 e r T d r o u l a d  orT qlis a g a n ,  airisagan , 

a e rozolis a g a n ,  n i slis ag a n ,  r o c a  maTi mniSvnelobebi 10-15-jer 

aRemateba z R v r u l  dasaSveb koncentraciebs . 

c x r i l S i  warmodgenilia r e s p i r a tor e b i s  РПГ-67 da РУ-60М 

d a c v i T i  qmedebis dro ,  wuTebSi. 

c x r i l i  
#24 

 
 

mavne 

nivTierebe

bi 

 
vaznis 
marka 

nivTierebe

bis 

koncentra

cia mg/l 

 

РПГ-67 

 

РУ-60М 

b e n z ol i  А  10 60 35 

g o g ird w y alb a
d i  

В 2 50 30 

gog irdova n i  
a i r i  

В 2 50 30 

v e r c x l i s w

y l i s  

o q s i d i  

 

Г 
 

0,01 
 

1200 
 

900 

amiaki КД 2 30 20 

 
 

z e moT C a moT vlili  airwinaRebi moixmareba z r d a s r u l i  
adamianebis mier. 

 

b o l o  wle bS i ,  a v a r i ul  s i t i a c i a S i  f a r T o d  gamoiyeneba 

m f i l t r a v i  sabavSvo ПДФ-Д, ПДФ-Ш markis airwinaRebi. meZuZuri 

bavSvebis dasacavad gamoiyeneba x e l i s  tumboTi a R W ur v ili

 sabavSvo-damcavi etlis m a g v ar i  kamera.

 f i l t r i s  g a v l i T  tumboTi xdeba kameraSi 

saWiro h aeris miwodeba. 

sasunTqi organoebis m a i z ol i r e b el i  i n d i v i d u a l u r i

 dacvi s  saSualebebi u z r u n v el y of s      Sl a n g i T      

s u fT a  haeris miwodebas saxis     n a w ilSi .      i s

 Sedgeba niRbisagan da o r i  g o f r i r e b u l i  milisagan . 

a p arati qmnis sunTqvisaTvis winaRobas, amitom misi x a n gr Zli v i  

gamoyeneba dauSvebelia .  

pnevmoniRabi ППМ-1 gamoiyeneba momuSaveebis sasunTqi organoebis 

dasacavad l i T o n i s  Wris da SeduRebis d r o s

 g a m o yof il i  a e rozole b i s ,  a ire bis  da 

orT qlis a g a n .  



pnevmoniRabi ЛИЗ-5 icavs momuSaves r a d i o a q t i u r i  orT qli s a g a n ,  

airisagan da a erozolis a g a n .  

 
 

11.3. s p e c i a l u r i  fe xs ac m eli 
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fexebis dacva meqanikuri zemoqmedebisagan, wylisagan , 

navTobproduqtebisagan, cximisagan, m aRali da d a b al i  

temperaturebisagan, el e q trod e n i s  zemoqmedebisagan, mJava-tuteebisagan,

 o r g a n u l i  gamxsnelebisagan, r a d i o a q t i u r i

 nivTierebebisagan, vibraciisagan xdeba

 s p e cf e x s ac mlis  gamoyenebiT. s p ecfexs ac m eli

 mzaddeba tyavisagan, p o l i m e r u l i  masalisagan an 

nabadisagan. 

tyavis f e x s ac m eli  a r i s  m aRalyelia n i  ,tyavis an r e z i n i s  

Z irze .  p o l i m e r u l  masalebze damzadebuls miakuTvneben r e z i n i s  da 

plastma si s fexsacmelebs . 

s p ecfexsac m eli k o n s tru q c i i s  mixedviT Se i Zleba  i yos 

sxvadasxva saxis: Ceqma, naxevarCeqma, m aRalyelia n i  fe xs ac m eli ,  

botebi , k aloS e b i  da sxv. s p ecf e xs ac mlis  SerCeva momuSaveebisaTvis

 xdeba moqmedi mavne da s a S i S i

 f a q tor e b i s  gaTvaliswi n e biT .  

c x r i l S i  warmodge nilia xSiradgamoyenebadi sp ecfexsac m elis 
saxeebi 

 

c x r i l i  
#2 5 

 

s p ecfexs acm eli ,  n o r m a t i ul i      
dikumentacia 

d a c v i T i  Tvisebebi 

1 2 

mamakacis r e z i n i s  Ceqmebi, ГОСТ  38-106340-88 

 
 
 
 
 
mamakacisa da q a l i s  plast m as i s  Ceqmebi, 

 

ТУ 17-1352-85 

 
 
a g r e s i u l i  garemos mimarT
 mdgradi r e z i n i s  

 

Ceqmebi, ТУ 1738-106236-89 

mJavebisagan da tuteebisagan

 dasacavad, gamoiyeneba mJava 

da tutega m Zle tansacmelTan 

kom ple qtSi  

 
a r a o r g a n ul i  mJavebis da tuteebisagan 

dasacavad +500C-300C t e m p e r aturul 

zRvr e bS i  

 

icavs  Z l i e r i  damJangvelebisagan 
 
 
 

11.4. x ele b i s  dacv is  saSualebebi 
 
 

x el e b i s  travmatizmi da daavadebebi viTardeba f i z i k u r i  da 

q i miuri sawarmoo f a q tor e b i s  zemoqmedebis Sedegad. 

f i z i k u r  fa q tor e bs  miekuTvneba: mowyobilobebis



 zeda pirebis d a b al i  da m aRali 

temperatura , zeda pirebis b a sr i  nawiburebi, xiwvebi, x o r kl i a n i  

zed a p iri ,  gamdnari l i T o n i s  naperwklebi , Sxefebi da sxv. 
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q i m iuri fa qtore b i a  _ mJavebi, tuteebi ,  n axS irbadis

 oq s id i ,  b e n zoli ,  gogirdova n i  a n h idridi ,  a z o t i s  

oqsidebi , gamxsnelebi, na vTobproduqtebi da sxv. 

manqanaTmSeneblobaSi p r o f e s i u l i  daavadebebis ≈32% modis

 x el e b i s  v i b r a c i ul  daavadebebze. meqanikur saamqroebSi 

x S i r i a  x el e b i s  gaWuWyianeba sapox - sazeT-gasaciebeli siTxe ebiT .  

l e g i r e b u l i  f o l a d i s  damuSavebisas, masSi Semavali qromi da

 n i k e l i  iwveven      x el e b i s  kanis a l e r g i u l       

daavadebebs.      g alv a nur  saamqroebSi      momuSaveebi      x S i r a d

 avaddebian      x el e b i s       mtevnebis egzemiT da 

derm atitiT .  kanis mwvave daavadebebs iwvevs o r g a n ul i  gamxsnelebi, 

e po q s iduri da sxva fis e b i .  

x el e b i s  travma S e i Zleba i yos T e r m ul i

 damwvrobis, kanis daWris da gax vretis  saxiT .

 yov eliv e  es g aT v al i s w i n e b uli  unda i yos     x el e b i s

 dacvi s saSualebebis SerCevisas . 

meqanikuri zemoqmedebisagan x el e b i s  dacvi s saSualebebia : 
 

bambis s e l i s  q s o v i l i s  kombi n irebuli

 samklavuri , ГОСТ 12.4.010-85; bambis q s o v i l i s  xelTaTmani , 

ТУ 78-421-78; 

bambis q s o v il i s ,  x e l i s g u l z e  p o r ol o n i s

 a m o r t i z a t or i T  a n t i v i b r a c i ul i  xelTaTmani ,  ГОСТ 

12.4.010-85; 

bambis sadebiT, tyavis xelTaTmani ,  ТУ 50-

18-88-80; bambis n a rT i s  t r i k o t a J i s  

xelTaTmani ;  

s p e c i a l u r i  d a n iS nule b i s  bambis xelTaTmani , 

ТУ 50-3034-88; q i m iuri reagentebisagan x el e b i s  

dacv is saSualebebia : l a t e q s i s  mJavadamcavi 

xelTaTmani , ТУ 38-105546-83; 

d a b al a g r e s i ul i  xsnarebisagan damcavi r e z i n i s  

xelTaTmani ,  ТУ 38-106243-89; marilxsnarebisagan , w ylisaga n 

x el e b i s  damcavi r e z i n i s  xelTaTmani ,  

ТУ 38-105546-82; 
 



s a S u alo  konc e ntr ac i i s  mJavebisagan, tuteebisagan,

 marilebisagan , zeTebisagan, f x v i e r i  da m S r al i  

nivTierebebisagan damcavi r e z i n i s  xelTaTmani ,  ГОСТ 20010-84; 

a k u mulatori s  mJavebisagan da tuteebisagan damcavi mJavamedegi 

xelTaTmani , ГОСТ 38-206-261-80; 

d a b al i  da m aRali temperaturebisagan x el e b i s  dacvis 
saSualebebia : 
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T e r m ul i  damwvrobebisagan da
 d a b al i  temperaturisagan damcavi
 maudis 

 

xelTaTmani , ГОСТ 12.4.010-85; 
 

d a b al i  temperaturebisagan damcavi bambis xelTaTmani ,  ГОСТ 12.4.010-
85; 

 

maRali temperaturebisagan damcavi S a l i s  xelTaTmani ,  ГОСТ 

12.4.010-85; gamdnari l i T o n i s  naperwklebisagan da

 Sxefebisagan damcavi br ez e ntis  

xelTaTmani , ГОСТ 12.4.010-85. 
 

e l e q t r u l i  denis zemoqmedebisagan x el e b i s  dacvis 

saSualebebia : d i e l e q t r u l i  r e z i n i s  xelTaTmani , 

ТУ 38-106359-89; 

unakero d i e l e q t r i k u l i  xelTaTmani , ТУ 38-105977-89. 
 

navTobisagan da navTobproduqtebisagan x el e b i s  dacvi s 

saSualebebia : navTobisagan, navTobproduqtebisagan,

 t e q n ol o g i u r i  xsnarebisagan damcavi 

r e z i n i s  samklavuri , ТУ 38-106251-84; 
 

benzinisa da m i n e r alur i  zeTebisagan damcavi xelTaTmani , ТУ 38-
106346-89. 

 
 

11.5. Tav is dacv is saSualebebi 
 
 

sxvadasxva samuSaoebis S e srule b i s a s  momuSaveebis Tavis dacva 

xdeba CaCqaniT. CaCqani     icavs     Tavs     meqanikuri     

travmebisagan,     damwvrobebisagan,     a g r e s i u l i  

garemosagan, e l e q t r u l i  denisagan. 
 

CaCqani mzaddeba sxvadasxva t i p i s  plastmasisagan , x e lo v n u r i

 tyavisagan, porolonisa ga n .  Sesakravad gamoyenebulia

 abreSumis an r i p s i s  Tasma. CaCqanis kor pu si

 S e s r ul e b ul i a  d a b al i  wnevis      

p ol i e T il e n i s a g a n  da      plastikisaga n ,  r o ml e b i c  xasiaTdebian 

simsubuqiT, qimiurad a g r e s i ul i  areebis mimarT sakmarisi 

mdgradobiT. 

damcavi CaCqanis S e f e r ilo b a  mravalnairia : T e Tr i ,

 Savi, y a v isferi ,  n a r i n j i s f e r i ,  y v i T el i ,  mwvane. 



c x r i l S i  warmodge nilia sxvadasxva t i p i s  CaCqanebi 
 

c x r i l i  
#26 

 

dasaxeleba , n o r m a t i ul i

 dokumentaciis nomeri 

damcavi Tvisebebi (te q n ikuri 
daxasiaTeba) 

«Труд», ГОСТ 39-124-81 CaCqanis winaRoba dartymiT 

d at v irTv az e  50 kjoulamde .  

v e r t i k a l u r i  u s a f rT x o  Rre Co 

aranaklebi 25 mm-isa, dartymis 

momentSi _ 5 240



 
 

 
 
 

«Дружба», ТУ 6-19-167-80 

mm. 
 
winaRoba dartymiT d at v irTv az e  60 

kjoulamde .  u s a f r T x o  

v e r t i k a l u r i  Rre Co Seadgens 25 mm, 

dartymis momentSi _ 5 mm, masa _ 400 

gr . 
 
 
 

c x r i l i  #26. 
gagrZeleba 

 

«Салво», ТУ 205-281-77 
 
 
 
 
 
 

t e q s t o l i t i s  CaCqani, ТУ 6-05-1770-86 
 
 
 
 
xmaursawinaaRmdego, ТУ 205-326-84 
 
 
 

ele qtroS e mduR e blebi s  

CaCqani, ТУ 

5.978.13373-89 

winaRoba dartymiT dat v irTv az e  55 

kjoulamde .  v e r t i k a l u r i  

u s a f rT x o  Rre Co 25 mm, dartymis 

momentSi _ 5 mm, masa _ 400 gr .  

 
winaRoba dartymiT dat v irTv az e  55 

kjoulamde .        u s a f r T x o         

Rre Co dartymis momentSi 

aranaklebi 55 mm-isa, masa _ 520 gr .  

 
120 db-iani xmauris

 meqanikuri zemoqmedebisagan 

dasacavad, masa _ 750 gr . 

 
masa 740 gr .  

 
 

11.6. saxis dacv is saSualebebi 
 
 

saxis dacvis saSualebebs miekuTvneba: f a r i  TavisaTvis ,  

muzaradi da saxis , k i sr i s ,  yurebis dasacavi kombi n ire buli 

saSualebebi . 

f i q s a c i i s  x e r x i s  mixedviT f a r i  Se i Zleba i yo s Tav is _ H, 

u n i v e r s alur i  _ У. d a n iS nuleb i s  mixedviT f a r i s

 kor pus i s  masala Se i Zleba i yos u f e r u l i  _

 Б, b adisebri _ С ,  m f i l t r a v i  _ Ф  an gaumWvirvale _ Н. 

d a n iS nuleb i s  mixedviT f ar e b i  i y of a  jgufebad :  

НБТ _ f a r i  u f e r u l i  dartymagamZle korpusiT .

 icavs saxes myari nawilakebisagan, a r a a g r e s i ul i  

Sxefebisagan; 

НБХ _ f a r i  u f e r u l i  qimiuradmdgradi



 korpusiT .  icavs saxes a g r e s i u l i  

Sxefebisagan; 

 
241



 
 

НС _ f a r i  badise bri korpusiT .  icavs saxes myari 
nawilakebisagan; 

 

НФ _ f a r i  S u q m f iltr a v i  korpusiT .  ica vs damabrmavebel 
sikaSkaSisagan; 

 

НСП _ f a r i  badisebri korpusiT ,  icavs saxes i n f r a w i T e l i  
gamosxivebisagan; 

 

НН _ f a r i  aragamWvirvale korpusiT .  icavs saxes

 u l t r a i i s f e r i  da i n f r a w i T e l i  gamosxivebebisagan; 

РН _ x e l i s  f a r i  gaumWvirvale korpusiT .  ica vs saxes i n fr a -  da 

u l t r a i i s f e r i  gamosxivebebisagan; 

УА _ u n i v e r s alur i  f a r i  gaumWvirvale kor pusiT ,

 icavs saxes i n fr a -  da u l t r a i i s f e r i  

gamosxivebebisagan. 

 
 

c x r i l S i  w armodgenilia saxis damcavi i n d i v i d u a l u r i  

saSualeb

ebi 

c x r i l i  

#27 
 

i n d i v i d u al u r i  dacvis

 dasaxeleba , 

n o r m a t i ul i  dokumentaciis 

nomeri 

damcavi Tvisebebi (te q n ikuri 
daxasiaTeba) 



ННП-С-702у1 

gaumWvirvale korpus iT ,  ТУ 64-1-456-76 
 
 
 
 
НСП-1 b adisebri kor pusiT ,  ТУ 64-1-
1916-76 
 
 
 

f a r i  МИОТ-49 
 
 
 
 
 
 
 

pnevmoSlemi ТБИОТ-9 
 
 
 

УН, ГОСТ 12,4,035-88 
 
 
 
 
 
f a r i  МВЭ 

icavs burbuSelisaga n ,

 natexebisagan, 

a r a a g r e s i ul i  siTxe ebis        

Sxefebisagan, korpus i  _ 1,5 mm-iani 

orgmina, masa _ 285 gr .  

 
icavs myari natexebisagan. kor pus i  

ormagi t r i p l e q s i s  badiT. masa 250 

gr .  

 
icavs saxes, Tvalebs ,  sasunTq 

organoebs mtvrisagan. karkasi

 l i T o n i s ,  kapiuSoni mWidro 

q s o v il i s ,  r o m e l i c  fara vs  

Tavs, mxrebs, mkerds. 3      mm-iani

 mina, h a eris miwodeba 

f i l t r i s  g a vl iT ,  masa 900 gr .  

 
icavs saxes, Tvalebs ,  sasunTq 

organoebs mtvrisagan, airebisagan. 

masa 120 gr . 

 
icavs Tvalebs ,  saxes u l t r a -  

da i n f r a  gamosxivebisagan,

 gamdnari

 l i T o n i s  

Sxefebisagan ,          

naperwklebisagan. masa 500 gr .  

 
icavs momuSaveebs

 el e q troS eduR e b i s  dros .  

masa 350 gr .  

 
icavs Tvalebs ,  saxes mJavebis, 
tuteeb is ,  
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komb in ire buli f a r i  МК 

o r g a n ul i  gamxsnelebis

 Sxefebisagan. kor pus i  

orgminiani , masa 250 gr .  

 
 
 
 
 
 
 

11.7. T v ale b i s  dacv is saSualebebi 
 
 

samuSao x a s i aTis  mixedviT T v a l z e  moqmedi sawarmoo 

faqtorebia :  meqanikuri, qimiuri ,  T e r muli .  garda amisa T v a l i s  

dazianebis mizezi S ei Zleba  i yos ze m aRali s i x S i r i s  denebi da 

gamosxivebebi. ud id e s  j g u f s  warmoadgens meqanikuri travmebi. 

meqanikuri travmebis gamomwvebi mizezia T v a l S i  uc xo  s x e u l i s  

moxvedra. 

msubuqi dazianebebi gamowveulia ha erSi S e t i v t i v e b ul  

mdgomareobaSi myofi w v r i l i  f e r f l i s ,  g r a f i t i s ,  mtvris ,  

b ur buS ela s  nawilakebiT . 

T v a l i s  mZime dazianebebis gamomwvevia l i T o n i s

 damuSavebis d r o s  warmoqmnili natexebi, m s x v ili  

bur buS ela  da sxva. 

l i T o n i s  dnobis , el e q t ro -  da airSeduRebis

 d r o s  g a m o yof il i  s x i v u r i  energia azianebs Tvalebs .  

el e q troS eduR e b i s  r k a l i T  (t=30000C) g a m o yo f il i  s x i v u r i  

e n ergiis  m x olod  2-3% modis u l t r a i i s f e r  gamosxivebaze, 

r o m e l i c  T v al i s a T v i s  warmoadgens d i d  saSiSroebas . 

u l t r a i i s f e r  sxivebs gamoyofs kvarcis ,  v e r c x l i s w y l i s  

naTurebi , r k a l u r i  ele qtroRu m ele b i ,  ac etoni s  a l i  da sxv. 

i n f r a w i T e l i  gamosxiveba warmoiqmneba T e r m ul  saamqroebSi 

l i T o n i s  dnobis , m ir C il v i s ,  wrTobis ,  mowvis dros .  

o p t i k u r i  q va nturi g e n e r atori s  _ l a z e r i s  p i rd a p i r i  da 

a r e k l i l i  sxivebi iwvevs T v a l i s  mZime dazianebas. 

T v al e b i s  damcavi saTvale ebi  ∼60 saxisaa. 
 

saTvaleebisadmi wayenebuli s a erTo moTxovnebi a s a x uli a  ГОСТ 



12,4,013-85 Е-Si. 
 

c x r i
l S i  

 

Sesaxeb. 

moyvanilia Z i r i T a d i  monacemebi T v al e b i s  dacvi s
 saSualebebis 
 
 

243



 

c x r i l i  
#2 8 

 

s a T v al i s  saxe, 
n o r m a t i ul i  

dokumentaciis nomeri 

damcavi Tvisebebi 
(te q ni kuri 
daxasiaTeba) Ri a  s aT v al e  

06-72 ГОСТ 

12.4.013-85Е 

 
 
Ria  s aT v al e  06, ГОСТ 12.4.013-85Е 

ica vs  T v ale b s  myari nawilakebisagan. 
T v a l i s  ce ntr ebs  S o r i s  man Z ili 68, 
72, 76 mm. masa _ 50 gr .  

 
ica vs  T v al e b s  gverdebidan. zoma 
150×60×40 mm. masa 60 gr .  T v a l i s  
ce ntre bs  S o r i s  man Z ili 72 mm. 

 
 
 

c x r i l i  #28. 
gagrZeleba 

 

d a x u r u l i  s aT v ale  

3П1-80-4, ГОСТ 12.4.013-85Е 

 
 
 
 
d a x u r u l i  s aT v ale  3H8-80, 

t r i p l e q s i s  minebiT, ГОСТ 

12.4.013-85Е 
 
h e r m e tuli  

saTv ale ,  ТУ 38-

1051204-89 

 
 
 
 
Ria  s aT v al e  09, ТУ 64-2717-81 

 
 
 
d a x u r u l i  s aT v ale  

3H5-72, 

S u q f iltr e b i T Г 1 ,  Г2, 

Г3, ГОСТ 12.4.013-85Е 
 
d a x u r u l i  s aT v ale  

ormagi 3HP3, ГОСТ 12.4.013-85Е 

 
d a x u r u l i  s aT v ale  

ormagi 3HД-2, ГОСТ 12.4.013-85Е 

 
 
d a x u r u l i  s aT v ale  

3H-12, ГОСТ 12.4.013-85Е 

T v al e b i s  dacva winidan, gverdebidan, 
zemodan, qvemodan qarisagan,
 mtvrisagan,
 qviSisgan, cementisagan,     
w v r i l i      nawilakebisagan.     2     mm-
iani mina. c entrebs S o r i s  80 mm, masa 120 
gr . 
 
icavs  Tvalebs ,  r o c a  samuSao
 tardeba d a x u r u l
 si vrce ebS i  (qvabebi,
 cisternebi ) .  masa _ 90 gr . 
 
icavs T v ale b s  o r T q l i s ,  a i r i s ,
 kvamlis, Sx efebis ,  amomWmeli            
siTxeebis            mavne moqmedebisagan. 
c e ntrebs  S o r i s  ma n Z ili 64,68 mm.        
masa        85        gr .  s aT v al e
 aRWur v ili a  d a o r T ql e b i s  
sawinaaRmdego afskiT .  
 
ica vs     T v ale b s      
el e q tro m a g n i tur i      gamosxive-bisagan.
 aqvs m e t al i z e b ul i  mina.
 cenrebs S o r i s  man Z ili 76 mm. 
masa 135 gr .  
 
ele qtroS e mduR e ble b i s
 T v al e b i s
 dasacavad. 
ce ntre bs  S o r i s  ma nZ ili 72 mm. masa 120 
gr .  

 
 
airSemduReblebis T v al e b i s  
dasacavad, masa 100 gr .  
 
icavs  T v ale bs  x i l v a d i
 s i n a T l i s  damabrmavebeli
 sikaSkaSisagan,      
i n f r a w i T e l i  gamosxivebisagan.     
c e n t r T a S o r i s i      man Z ili     72 mm. 
masa 150 gr .  
 
ica vs  T v ale b s  i nfr a -  da
 u l t r a i i s f e r i  
gamosxivebisagan, masa 100 gr .  

 
 

Tv al e b i s  dacvis  saSualebebis efe qturoba

 damokidebulia s w or  arCevaze, i n d i v i d u al u r  

morgebaze, saimedo fi q saciaze ,  maT movlaze da Senaxvaze. 

 
 

11.8. smenis organoebis dacvis saSualebebi 
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smenis organoebis dacvis  saSualebebi SeirCeva

 samuSao zonaSi  xmauris donidan da maxasiaTeblebidan 

gamomdinare. 

smenis organoebis dacvi s saSualebebi i T vl e b a  sworad 

S e r C e ul ,  T u  samuSao zonaSi ,  i nddacvis  saSualebebis gamoyenebiT,

 xmauris doneebi a r  aRemateba z R v r u l  dasaSveb 

mniSvnelobebs. 

smenis organoebis dacvis  y v ela saSualeba

 a r i s  o r i  ti p i s :  sayurisebi , e r Tj e r a d i  da 

mr a v alj er ad i  gamoyenebis sadebebi. 

 

c x r i l S i  moyvanilia smenis organoebis dacv is 
saSualebebi 

c x r i l i  
#29 

 

ind .dacvis 

saSualebebis 

dasaxeleba , 

n o r m a t i ul i  

dokumentacia 

 

damcavi Tvisebebi 

(te q n ikuri 

daxasiaTeba) 
xmaursawinaaRmdego 
sayurisebi 

 

ВЦНИИОМ 2М, ТУ 400-126-86 
 
 
xmaursawinaaRmdego 
sayurisebi 

 

ВЦНИИОМ 7И, ТУ 1-01-0035-82 
 
 
 
 

xmaursawinaaRmdego CaCqani 
 

ВЦНИИОМ 2, ТУ 1-01-0201-84 
 
 
xmaursawinaaRmdego 
sadebebi, 

 

ТУ 95, 156-83 
 
 
xmaursawinaaRmdego sadebebi 

 

«Антифоны», ТУ 400-28-152-76 

icavs s a S u alo  da

 m a R al s i x S i r ul i  xmaurisagan 

(doniT 120 db-mde). masa _ 180 gr .  

 
 

icavs m a R a l s i x S i r i ul i  

xmaurisagan (doniT 115 db-mde).

 aqvs CamxSobis

 r e g ul i r e b i s  mowyobiloba. masa 

280 gr . 

 
 

icavs     s a S u alo      da     

m a R al s i x S i r ul i      do n iT  (120 db-

mde) xmaurisagan. masa 600 gr .  

 
 

icavs m aR alsix S iri a n i

 xmaurisagan (don iT 100 db-mde). 

masa 4 gr .  

 
 

icavs m aR alsix S iri a n i

 xmaurisagan (don iT 105 db-mde). 

masa 2 gr .  

 
 

ВЦНИИОМ-is xmaursawinaaRmdego sa yuriseb i warmoadgens 

b g e r a m a i zolir e b el  plastma s i s korpuss ,  r o m e l S i c  bg eris 



STanTqma xdeba e l a s t i u r i  p o r o p l a s t i s  meSveobiT.

 mamWidroebeli p rot e q tor e b i  S e s r ul e b ul i a

 p o l i v i n i l q l o r i d i s  fenisagan. T i T o e u l  korpus aqvs 

o r i  bgeragamtari naxvreti .  
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sadebi S e s r ul e b ul i a  e l a s t i u r i  boWkovani masalisagan. 

sadebis el a s t i u ro b a  gare y u r i s  s i v r c i s  Tanabrad Sevsebis 

saSualebas i Zleva .  sadebi unda i y os r b i l i  da higie nuri .  

 
 
 
 
 
 
 
 
 

11.9. damcavi samarjvebi 
 
 

damcavi samarjvebi ga n kuTvn ilia  imisaTvis, rom muSa d a c u l i  

i yos  si m aRleze  muSaobis dros .  

damcavi samarjveebi a r i s  o r i  t i p i s :  maSvel-damcavi qamrebi

 da damcavi J il e t e b i .  

maSvel-damcavi qamrebi gamoiyeneba kavSirgabmulobis

 sahaero xazebze momuSaveebisaTvis. 

maSvel-damcavi qamrebi aRWurv ilia  erTmagi an ormagi jaWvebiT. 

qamris masa Seadgens 2.2-2.8 kg. 

 
 

11.10. kanis dacv is saSualebebi 
 
 

x el e b i s  kanis dacvis  e f e q t ur i  saSualebebia :

 pastebi, sacxebi , kremebi, gamwmendebi. x el e b i s  j a n m r T el i  

kani a s r ul e b s  mniSvnelovan fun qc i a s  _ icavs adamianis

 organizms     q i m iuri     nivTierebebis da mikroorganizmebis

 SeRwevisagan. sawarmoo       pirobebSi ,        sadac       moqmedebs

 mavne       da s a S i S i        f a qtore b i ,        kanis mdgomareobis       

S e c vl a  iwvevs kanis       daavadebebs       _ egzemebs, dermatitebs , 

dermatozebs. kanis daavadebebis     p r o f i l a q t i k i s      mizniT     

xdeba     kanis     gawmenda s p e c i a l u r i       gamwmendebiT,      r o m l i s

 SemadgenlobaSi      S ed is  saponi,      gamxsnelis minim aluri       

raodenoba,       meqanikuri       gamwmendebi       (qviSa,       Tixa) ,        

damJangvelebi ( k aliumis        permanganati),        cximebi        

(gamxsnelebis        g a s a n e itraleblad ) .         d i d i  ga vrceleba hpova 

sinTezurma saSualebebma, r o ml e b i c  Sedgeba z e d a p i r ul - a q t i u r i  



nivTierebebisagan. 
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kanis s i n T e z u r i  gamwmendi xasiaTdeba saponTan

 SedarebiT u f r o  maRali gamxsneli,       

da mc a v - koloiduri        da qafwarmomqmneli       TvisebebiT.       

gamwmendebis umetesobas      aqvs n e i t r a l u r i       da      su sttuto v a n i

 reaqcia , r a c       sa sarge bloa kanisaTvis. 

kanis d e r m a t olo g i u r i  saSualebebi d a n iS nule b i s

 mixedviT o r i  saxisaa: d a mc a v - p rofila qti kur i  da     

gamwmendi. f iz i k u r - q i m i ur i      TvisebebiT     pastebi da sacxebi       

Se i Zleba i yo s       h i d r o f i l u r i        ( w y alS i  xsnadebi) da       

h i d r o f o b u r i  (wyalamreklavi) . h i d r o f i l u r i  pastebi     da     

sacxebi     gamoiyeneba kanis dasacavad o r g a n u l i      gamxsnelebisagan,     

laqebisagan ,     fisebisagan .  h i d r o f o b u r i      preparatebi 

damzadebulia zeTze ,  eTerebze, p arafinze  da sxv. kanze wasmisas 

qmnis w ylisgan ,  xsnarebisgan, mJavebisa da marilebisagan damcvel 

fenas 

h i d r o f i l u r i  malamoebis da pastebis SemadgenlobaSi

 S ed is  g l i c e r i n i ,  J el a t i n i ,  kazeini sxv., r o ml e b i c      

a r  ixsnebian o r g a n ul  gamxsnelebSi, magram ixsnebian w y alSi .       

f a r T o  gamoyeneba      hpoves      s i l i k o n u r       z eTz e  damzadebulma 

preparatebma, r o ml e b i c  qmnian mdgrad afsks r o g o r c  mJavebis da 

tute e b i s  mimarT, ise  o r g a n u l i  nivTierebebis mimarT. 

c x r i l S i  moyvanilia damcavi d e r m a t olo g i u r i  
saSualebebi 

 

c x r i l i  
#30 

 

d e r m a t olo g i u r i  saSualeb ebis 
dasaxeleba ,  n o r m a t i ul i  
dokumentacia 

daniSnuleba ,  Senaxvis pirobebi  



h i d r o f i l u r i  sacxebi , 
pastebi , kremebi damcavi pasta 
s o l i d o l i T ,  

ФС42-1412-80 

 
pasta ХИОТ-6, Ф С  42 1532-80 

 
 
 
 
pasta «Аиро», ТУ 6-15-635-87 

 
 
 
kremi s i l i k o n i s      ПМС-30, ОС Т  18-21-
81 
 
 h i d r o f o b u l i  pastebi , 

kremebi pasta ИЭР-2, Ф С  42-

1411-80 

 
 
kremi damcavi 

s il i k o n i s ,  ОС Т  18-

21-81 
 
kanis gamwmendebi 

 
icavs      t e q n i kuri      zeTebisagan.     
inaxeba     m o x u f ul  q il e b S i .  
Camoirecxeba c i v i  w y l i T .  
 
p r o f i l a q t i k u r i  saSualeba .
 ixmareba navTobproduqtebTan ,           
m i n e r alur            zeTebTan, o r g a n u l
 gamxsnelebTan, laqebTan     
muSaobisas. Camoirecxeba T b i l i  w y l i T .  
 
icavs  zeTebisagan, sa poxi
 masalebisagan, Wvartlisagan ,
 fisebisagan . Camoirecxeba
 c i v i  w y l i T .  
 
ica vs  fisebisagan ,  webosagan
 laqebisagan . Camoirecxeba w y l i T .  
 
icavs  mJavebis, tuteebis ,
 m ar il e b i s  wyalxsnarebisagan , 
zeTovani emulsiebisagan 
 
icavs wylisagan ,  m ar ileb is ,  
tutee bis ,  mJavebis wyalxsnarebisagan. 
 

gamoiyeneba Z n el ad mo s a c il e b eli
 g r a f i t i s  mtvris , 
W v a rtli s ,  webos WuWyisagan 
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Txevadi gamwmendi 

saSualeba , ТУ 6-15-842-88 

 
 

pasta ТУ 6-15-885-89 

 
x el e b i s  gamwmendi, ТУ 6-15-1044-82 

 
 
pasta «Вега», ТУ 6-15-962-85 

 
gamoiyeneba Jangis, zeTebis ,  W v a r tl i s  
da sxva w y alS i  uxsnadi laqebisagan 
 
icavs  zeTebisagan, Wvartlisagan ,  
S e s r u l e b u l i a  a e r o z o l i s  
S efuTv aS i  
 
gamoiyeneba i n f e q c i u r i
 daavadebebis gamomwvevebis          
S es amcir eblad          da r o g o r c  
s adezi nf e qc io  saSualeba .   
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1. http://WWW.alf-center.com/pbt/about.ahtml; 

 

http://WWW.headnt.ru/eun.chat/index.ttm 
 

2. Ю .Сибаров , Охрана труда в вычислительных центрах . Машиностроение . 
Москва . 
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3. В.Девисилов. Охрана труда . Москва . 1998 
 

4. С .Белов . Безопасность жизнедеятельности. Высшая школа .  Москва . 2002 
 

5. Н .Баклашов ,Н .Китаев,Б .Терехов .Охрана труда на предприятиях связи и 

охрана окружающей среды . "Радио и связь" 1989 

6. С.Павлов. Охрана труда в радиоэлектронной промышленности."Радио и связь". 

Москва. 1985 
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8. Безопасность жизнедеятельности. Под редакцией С.В.Белова. Москва. "Высшая 
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14. Безопасность производственных процессов: Справочник/С.В.Белов,В.Н.Бринза,Б.С.Векшин и 

др.; Под общей редакцией С.В.Белова – М: Машиностроение, 1985. 

15. В.А. Линецкий, В.И. Пряников Охрана труда, техника безопасности и пожарная 

профилактика на предприятиях химической промышленности. М: "Химия", 1976, 

16. А.В. Лощинин, Н.К. Терентьев, А.И.Тюриков. Техника безопасности и производственная 

санитария на железнодорожном транспорте. Справочная книга М: "Транспорт", 1967. 

17. Н.В. Мариненко Мастеру об охране труда. – М: Машиностроение, 1990. 
 

18. Вредные вещества в промышленности. Справочник для химиков, инженеров и врачей. 

Т. 1,2,3,4. Л. "Химия" 1977 

 
249



 
 

19. Справочник по гигиене труда. Под редакцией Карпова Б.Д. Л. "Медицина" 1979 
 

20. Вредные химические вещества. Неорганические соединения элементов 1-4 
групп. 
 

Справочник/ А.Л. Бандман и др./ Л. "Химия" 1988 
 

21. Вредные химические вещества. Неорганические соединения элементов 5-8 
групп. 
 

Справочник/ А.Л.Бандман и др./ Л. "Химия" 1989 
 

22. Защита атмосферы от промышленных загрязнений. Справочник в двух частях. Под 
редакцией 
 

С. Калверта и Г.М.Ингулда. Перевод с англ. Москва "Металлургия" 1988 
 

23. Г.Н. Красовский, Г.Г. Авилов "Видовая,половая и возрастная чувствительность к ядам." 
ЖВХО, 
 

1974, №2. 
 

24. "Клиническая фармакология" под редакцией В.В.Закусова М. "Медицина" 1978 
 

25. Грин Д., Гольдберг Р. "Молекулярные аспекты жизни" М. Мир 1988 
 

26. Неотложная помощь при острых отравлениях. Под редакцией С.Н.Голикова/ М. 
"Медицина", 
 

1978 
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s a r  C e v i  

Sesa v ali ,  sawarmoo s a n itari a  da Sromis higiena-----------------------------------------

------------------3 Tavi p i r v el i .  sawarmoo s a n it ar i i s a  da Sromis higie nis 

Z i r i T a d i  cnebebi----------------4 Tavi meore. Sromis f i z i o l o g i i s  

safuZvlebi----------------------------------------------------------------8 2.1. Sroma da muSaoba-----------

----------------------------------------------------------------------------------------8 

2.2. Sro m iT i  saqmianobis da Z a bulobis da simZimis Sefaseba-----------------

-----------------10 2.3. Sromisunarianoba da misi dinamika--------------------------------------

-------------------------------12 2.4. Sromisunarianobis SenarCunebis da Sromis 

na yofierebis amaRlebis 

gzebi----------------------------------------------------------------------------------------------------------------------

15 2.5. muSaoba da organizmSi mimdinare f i z i o l o g i u r i  Zvrebi--------

-------------------------18 2.6. gonebrivi Sromis fiziologia-----------------------------------

----------------------------------------22 

Tavi mesame. sawarmoo n e g at iuri  f a q tor e b i s  wyaroebi, daxasiaTeba, 

adamianis organizmze zemoqmedeba da maTgan dacva---------------------------------

-------------------------25 

3.1. v i bracia da a k u st i kuri  rxevebi-------------------------------------------------------------

------------25 3.2. a k u st i kur i  rxevebi-----------------------------------------------------------------------

-----------------------28 3.2.1. xmauri da misgan dacva------------------------------------------------------

-------------------------------29 3.2.2. i nfra bg era  da misgan dacva-----------------------------------

-------------------------------------------31 3.2.3. ultr a b g e r a  da misgan dacva--------------------

--------------------------------------------------------32 

Tavi meoTxe. sawarmoo gamosxiveba----------------------------------------------------------------------------

-----34 4.1. el e q tro m a g n i turi  gamosxiveba---------------------------------------------------------

------------------34 4.2. i n f r a w i T e l i  (Tburi )  gamosxiveba ---------------------------------

-----------------------------------38 4.3. u l t r a i i s f e r i  gamosxiveba--------------------------------

-------------------------------------------------40 4.4. l a z e r u l i  gamosxiveba--------------------------

--------------------------------------------------------------41 4.5. m a io n iz ir e b eli  gamosxiveba-------

------------------------------------------------------------------------43 4.6. m a io n iz ir e b eli  

gamosxivebisagan dacva------------------------------------------------------------46 4.7. atomur 

el e q t ro s a d g ur z e  avaria da misi profilaqtika------------------------------

-74 

Tavi mexuTe. e l e q t r u l i  deni------------------------------------------------------------------------------



-----------52 5.1. e l e q t r u l i  denis zemoqmedeba adamianis organizmze---------

-----------------------------52 5.2. el e q trotra v m at iz m i  da 

eleqtrousafrTxoeba------------------------------------------------54 

Tavi meeqvse. a m a Rle b uli  da d a d a bl e b ul i  a t m o s f e r ul i  wneva---------

------------------------56 6.1. a m a Rl e buli  a t m o s f e r ul i  wneva da misi 

moqmedeba adamianis organizmze----56 
 

251



 

6.2. p r o f i l a q t i k u r i  RonisZiebebi-----------------------------------------------------------------

------------62 6.3 d a d a bl e b ul i  a t m o s f e r ul i  wneva-----------------------------------------

------------------------------64 

Tavi meSvide. samrewvelo mtveri-----------------------------------------------------------------------------

-------67 7.1. samrewvelo mtvris klasifikacia-------------------------------------------------

----------------------67 7.2. mtvris f iz i k u r_ q i m i ur  Tvisebebi da maTi 

h i g i e nuri Sefaseba-----------------------68 7.3. mtvris bedi organizmSi-----------------

----------------------------------------------------------------------74 7.4. samrewvelo mtvris 

zemoqmedebiT gamowveuli daavadebebi anu mtvris 

daavadebebi------------------------------------------------------------------------------------------------------------

76 7.4.1 pnevmokoniozebi-----------------------------------------------------------------------------------------------

----76 7.4.2 mtvris a r a s p e c i f i u r i  daavadebebi------------------------------------------------

--------------------80 7.5. muSa saTavsis ha erSi mtvris Se mcvelobis 

h i g i e nuri normireba---------------------81 7.6. mtvris daavadebebis 

profilaqtika--------------------------------------------------------------------82 7.6.1. 

sakanonmdeblo x a s i aTis  RonisZiebebi------------------------------------------------------------

--82 7.6.2. t e q n ol o g i u r i  da te q n i kuri RonisZiebebi---------------------------------

----------------------83 7.6.3. p r o f i l a q t i k i s  i n d i v i d u a l u r i  saSualebebi-----

---------------------------------------------85 7.6.4. p r o f i l a q t i k i s  b i o l o g i u r i  

meTodebi-------------------------------------------------------------87 7.7. sawarmoo saTavsis 

h a eris h i g i e nuri kontroli------------------------------------------------88 

Tavi merve. samrewvelo Sxamebi da p r o f e s i u l i  mowamvla--------------------------

----------------90 8.1. samrewvelo t o q s i k olo g i i s  Z i r i T a d i  sakiTxebi--------

---------------------------------------90 8.2. Sxami da adamianis organizmi---------------------------

---------------------------------------------------93 8.2.1. organizmSi Sxamis moxvedris 

gzebi-----------------------------------------------------------------93 8.2.2. Sxamis gauvnebleba 

organizmSi-------------------------------------------------------------------------96 8.2.3. organizmze 

Sxamebis moqmedebis ganmsazRvreli faqtorebi.--------------------------99 8.2.4. 

muSa zo n i s  h a erSi mavne nivTierebaTa z R v r u l i  dasaSvebi 

koncentra- 

c i e b i  (zdk)---------------------------------------------------------------------------------------------------------

107 8.3. sawarmoo mowamvlaTa p r o f i l a q t i k i s  RonisZiebebi----------------------

------------------112 8.4. mniSvnelovani samrewvelo Sxamebi---------------------------------------

-----------------------------118 8.4.1. o r g a n ul i  gamxsnelebi------------------------------------------------

--------------------------------------118 8.4.2. cximis r i g i s  naxSirwyalbadebi---------------------

--------------------------------------------------121 8.4.3. cximis r i g i s  



q l o r C a n a c vl e b ul i  naxSirwyalbadebi-------------------------------------122 8.4.4.

 cximis r i g i s  spirtebi------------------------------------------------------------------------------

------124 8.4.5. r T u l i  eTerebi----------------------------------------------------------------------------------

----------------127 
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8.4.6. ketonebi--------------------------------------------------------------------------------------------------------------

127 8.4.7. gogirdnaxSirbadi-------------------------------------------------------------------------------------

--------128 8.4.8. b e n z oli s a  da sxva c i k l u r i  naerTebis n i t r o -  da 

aminowarmoebulebi------130 8.5. s o f l i s  meurneobaSi gamoyenebuli 

s p e c i a l u r i  Sxamqimikatebi---------------------133 8.5.1. q l o r o r g a n u l i  

inseqtofungicidebi--------------------------------------------------------------133 8.5.2. 

f o s f o r o r g a n u l i  inseqticidebi----------------------------------------------------------------

-----135 8.5.3. v e r c xl i s w y a l o r g a n ul i  fungicidebi------------------------------------

-------------------------138 8.6. liTonebi-----------------------------------------------------------------------------

---------------------------------139 8.6.1. tyvia-----------------------------------------------------------------------------

-------------------------------------140 8.6.2.     vercxliswyali-------------------------------------------------

-----------------------------------------------143 8.6.3. manganumi---------------------------------------------------------

----------------------------------------------------146 8.6.4. TuT i a  da misi naerTebi----------------------

--------------------------------------------------------------148 8.6.5. qromi da misi naerTebi-------------

------------------------------------------------------------------------149 8.6.6. n i k e l i  da misi 

naerTebi-----------------------------------------------------------------------------------150 8.6.7. kadmiumi da 

misi naerTebi--------------------------------------------------------------------------------152 8.6.8. 

b e r il i u m i  da misi naerTebi-----------------------------------------------------------------------------

154 8.6.9. vanadiumi---------------------------------------------------------------------------------------------------------

---156 8.6.10. dariSxa n i  da misi naerTebi-------------------------------------------------------------

---------------158 8.6.11. dariSxa n w y albadi (arsini)----------------------------------------------------

--------------------------161 8.7. h e moglobinze moqmedi Sxamebi-----------------------------------------

-----------------------------------163 8.7.1. n axSirbadis oqsidi------------------------------------------------

-------------------------------------------163 8.7.2. meThemoglobinwarmomqmneli Sxamebi-------------

--------------------------------------------------166 8.7.3. h e m ol i zu r i  Sxamebi--------------------------------

-----------------------------------------------------------168 8.8. ciannaerTebi------------------------------------------

---------------------------------------------------------------169 8.9. gamaRizianebeli airebi-------------

--------------------------------------------------------------------------173 8.9.1 qlori-----------------------------------

-------------------------------------------------------------------------------174 8.9.2. qlorwyalbadmJava--------

-------------------------------------------------------------------------------------175 8.9.3. f T o r i  da misi 

naerTebi-----------------------------------------------------------------------------------176 8.9.4. 

gogirdova n i  anhidridi-------------------------------------------------------------------------------------

178 8.9.5. g o g i r d i s  anhidridi------------------------------------------------------------------------------

------------180 8.9.6. gogirdwyalbadi----------------------------------------------------------------------------

--------------------180 8.9.7. a z o t i s  oqsidebi (nitroairebi)------------------------------------

-----------------------------------182 
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8.9.8. amiaki------------------------------------------------------------------------------------------------------------------185 

8.10. u p iratesad kanze moqmedi nivTierebebi----------------------------------------------------

-------187 8.11. k a nc erog e nuli nivTierebebi----------------------------------------------------------

-------------------193 8.11.1. k a nceroge nul nivTierebaTa klasifikacia-----------------

-----------------------------------193 8.11.2. qimiur naerTTa z o g i e r T i  j g u f i s  

k a nc erog e nuli aqtivoba-----------------------194 8.11.3. p r o f i l a q t i k u r i  

RonisZiebebi------------------------------------------------------------------------196 

Tavi mecxre. p r o f e s i u l i  i nf e qci e b i  da invaziebi------------------------------------

------------------199 Tavi meaTe. k o m f o r t u l i  pirobebis uzrunvelyofa-------------

---------------------------------------203 

10.1. sawarmoo mikroklimati---------------------------------------------------------------------------------

----203 10.1.1. m i kroklimatis  parametrebis h i g i e nuri  normireba-----------------

----------------------204 10.1.2. adamianis ja n mrTeloba  da klimati-------------------------

-------------------------------------206 10.1.3. adamianis organizmis Termoregulacia-------

--------------------------------------------------208 10.2. sawarmoo ganaTeba-----------------------------

---------------------------------------------------------------209 10.2.1. r o g o r  a r i s  a g e buli  

T v a l i  da r o g o r  xedavs adamiani-----------------------------209 10.2.2. ganaTebis 

da s a s i n a Tlo  garemos maxasiaTeblebi----------------------------------------210 10.2.3. 

ganaTebis saxeebi da sistemebi-----------------------------------------------------------------------

214 10.2.4. sawarmoo ganaTebisadmi wayenebuli moTxovnebi------------------------------

------------216 10.2.5. sawarmoo ganaTebis normireba--------------------------------------------------

---------------------217 10.2.6. s i n a T l i s  x elo v n u r i  wyaroebi---------------------------------

--------------------------------------218 10.2.7. sanaTi mowyobilobebi---------------------------------------

----------------------------------------------219 10.2.8. samuSao a d g i l i s  

orga n izebisaTvis k o m f o r t u l i  mx edv elobiTi 

pirobebis Seqmna------------------------------------------------------------------------------------------------

220 10.2.9. f e r e b i s  f s i q o f i z i o l o g i u r i  gavlena adamianze----------------

-------------------------221 10.3. v e n t il a c i a  da kondicireba---------------------------------------

---------------------------------------223 

Tavi meTerTmete. i n d i v i d u al u r i  dacvi s saSualebebi------------------------------

-----------------228 11.1. s p e c i a l u r i  damcavi tansacmeli---------------------------------------

--------------------------------229 11.2. sasunTqi organoebis dacvi s saSualebebi-------

------------------------------------------------231 11.3. s p e c i a l u r i  fexsacmeli-----------------------

--------------------------------------------------------------233 11.4. x el e b i s  dacv is saSualebebi-

----------------------------------------------------------------------------234 11.5. Tavis dacv i s 

saSualebebi---------------------------------------------------------------------------------236 11.6. sa xis 



dacvis saSualebebi---------------------------------------------------------------------------------237 11.7. 

T v al e b i s  dacv is saSualebebi------------------------------------------------------------------------

--239 
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11.8. smenis organoebis dacv is saSualebebi--------------------------------------------------

---------240 11.9. damcavi samarjvebi-----------------------------------------------------------------------------

----------------242 11.10. kanis dacvis saSualebebi------------------------------------------------------

--------------------------242 

gamoyenebuli literatura-------------------------------------------------------------------

------------244 
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