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soxumis universitetis Sromebi 
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t. 2, 2007 
 

f i z i k a 
 

roin beria  

 

ReroSi temperaturis ganawilebis amocanis  

kompiuteruli modelireba MATLAB-is  
gamoyenebiT  

 
fizikuri procesebis komputeruli modelireba ukve mrava-

li welia umaRles saswavleblebSi Seiswavleba. ukanasknel peri-
odSi kompiuterebis mniSvnelovan cvlilebasa da misi SesaZleb-
lobebis warmoudgenel zrdasTan dakavSirebiT saWiro gaxda axal 
operaciul sistemaze gadasvla da adre arsebuli praqtikumis ga-
axleba. mniSvnelovani gansxvaveba adre arsebul praqtikumsa da 
Tanamedroves Soris imaSia, rom fizikuri procesebis modeli-
rebisaTvis adre gamoyenebuli programuli enebidan (Fortran-i, Pas-
cal-i da sxv.) moxda gadasvla Math Works-is firmis axal, specialur 
sistema MATLAB-ze, ramac mniSvnelovnad gaaumjobesa adre arse-
buli programuli SesaZleblobebi da grafikuli interfeisi.  

naSromSi ganxilulia sasruli zomis ReroSi temperaturis 

ganawilebis amocana, roca Reros sigrZea L , Reros sawyisi tem-

peraturis ganawileba mocemulia )(x  funqciiT, sadac Lx 0 , 

xolo Reros boloebze temperatura constutu  1),0(  da 

constutLu  2),( . 

mocemuli amocana sawyisi da sasazRvro pirobebis gaTva-
liswinebiT Caiwereba Semdegi saxiT [1]: 

,0,0,, 1

2

2

2
2 ttLx

c
a

x

u
a

t

u












  (1) 

    1),0( utu   da  

,0,),( 12 ttutLu   (2) 

,0),()0,( Lxxxu    (3) 

sadac 2a  _ siTbogamtarobis 

koeficientia,   _ Reros 
siTbogamtarobis koeficien-
tia, c  - kuTri siTbotevado-
baa, xolo   - simkvrivea. 

 

 ji,   ji ,1   ji ,1  

 1, ji  

nax.1. sxvaobiTi sqema. 
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(1)-(3) amocanis realizaciisaTvis gamoyenebulia parabolu-
ri gantolebebis amosaxsnelad sakmaod moxerxebuli badeTa (sas-
rul sxvaobaTa) meTodi [2], romlis Sesabamisi orSriani cxadi 
sxvaobiTi sqema mocemulia nax.1.-ze, xolo (1) gantolebaSi moce-
muli kerZo warmoebulebi Sesabamisi badisaTvis Caiwereba Semde-
gi saxiT: 

,
2),(

2

,1,,1

2

2

h

uuu

x

txu jijijiji  





    (4) 

,
),( ,1,








  jijiji uu

t

txu
 an ,

),( 1,,








 jijiji uu

t

txu
 (5) 

xolo sawyisi da sasazRvro (2)-(3) pirobebi Seicvleba Semdegi ga-
mosaxulebebiT: 

,,,2,1,0,0, niu ii       (6) 

.,,2,1,0,, 2,1,0 kjuuuu jLj     (7) 

Rero dayofilia n  raodenobis Sualedad, sadac Sualedis 

sigrZe h -is tolia, xolo dro dayofilia k  raodenobis Suale-

dad, sadac Sualedis xangrZlivoba  -is tolia. Sesabamisi bade 
gamosaxulia nax.2-ze. amonaxsnis mdgradobisaTvis t -Ti da x -iT 
bijebis sidideebi unda akmayofilebdes Semdeg pirobas  

 
kt  

1t  

0t  
  

jt  

0x  
1x  ix  nx  h  

nax.2. bade sasruli sxvaobebisaTvis 
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2

2

2a

h
 .     (8) 

(4)-(7) gamosaxulebebis gaTvaliswinebiT (1)-(3) gantoleba 
rekurentuli saxiT Semdegnairad Caiwereba: 

  1,,1,1, 21   jijijiji uuuu  ,    (9) 

,,,2,1,0,0, niu ii        (10) 

,,,2,1,0,, 2,1,0 kjuuuu jLj      (11) 

sadac 

2

2

h

a 
 .    (12) 

mocemuli amocanis amoxsnis Sesabamisi programuli gadawy-
veta MATLAB-is gamoyenebiT moyvanilia qvemoT [3,4]: 

function [u,x,t]=parabol (N,K,L,T,a) 
% paraboluri gantolebis amoxsna badeTa meTodiT cxadi 
% sxvaobiTisqemis gamoyenebiT. 
h=L/N; % sivrciTi bijis gamoTvla. 
delta=T/K; % droiTi bijis gamoTvla. 
for i=1:N+1 
 x(i)=(i-1)*h; % x(i) da u(i,1) masivebis formireba. 
 u(i,1)=fi(x(i)); 
end 
for j=1:k+1 
 t(j)=(j-1)*delta; % x(i) da u(i,1) masivebis formireba. 
 u(1,j)=myu(t(j)); 
 u(N+1,j)=niu(t(j)); 
end 
gam=a^2*delta/h^2; 
 % u(i,j) amonaxsnebis matricis formireba. 
for j=1:k 
 for i=2:N 
 u(i,j+1)=gam*u(i-1,j)+(1-2*gam)*u(i,j)+gam*u(i+1,j)+delta*f(x(i),t(j)); 
 end 
end 
end 
zemoT moyvanili parabol funqcia iZleva saSualebas sxvadas-

xva (N,K,L,T,a) parametrebisa da sxvadasxva sawyisi da sasazRvro pi-
robebisaTvis Seswavlil iqnas amocanaTa mTeli speqtri, rac iZle-
va aRniSnuli procesis farTo diapazonSi ganxilvis saSualebas.  

mocemuli amocanisaTvis gamoyenebul qveprogramaSi parabol, 
Semavali monacemebidan N warmoadgens Reros dayofili monakveTe-
bis raodenobas; K droiTi intervalebis raodenobas; L Reros si-
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grZea; T dakvirvebis droa, xolo a diferencialuri gantolebis 
parametria. 

 qvemoT moyvanilia mocemuli paraboluri gantolebis amo-
xsnis erTi kerZo SemTxveva (nax.3), roca ReroSi temperaturis ga-
nawileba fi(x)=10x Reros sigrZea l 0.2m drois xangrZlivobaa 

t 60wm. siTbogamtarobis koeficienti 2a 0.4, xolo Reros bolo-
ebze temperatura constjtmyu ))(( , constjtnyu ))(( .  

nax.4. ReroSi temperaturis ganawileba  

nax.3. ReroSi temperaturis ganawileba.
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nax.4-ze moyvanilia ,,sin 2

2

2
2



c

axt
x

u
a

t

u









 ,0 Lx   10 tt  , 

paraboluri gantolebis amonaxsni, romelic gansazRvravs 0.5m si-
grZis foladis ReroSi temperaturis ganawilebas, roca ReroSi 

temperaturis sawyisi ganawileba ))((sin))(( 2 ixixfi  , xolo Reros 

boloebSi modebuli temperaturebia ))(sin())(( jtjtmyu   da 

))(cos())(( jtjtnyu  . procesze dakvirvebis dro t 3wT. 
aRniSnuli naSromidan Cans, rom sxva zemoT aRniSnuli 

programuli enebisagan gansxvavebiT, SedarebiT martivia rogorc 
Sesabamisi programebis Seqmna specialuri sistema MATLAB-is ga-
moyenebiT, aseve martivad iqmneba Sesabamisi grafikuli interfei-
si. aRsaniSnavia isic, rom es sistema aseve mniSvnelovnad amci-
rebs mocemuli tipis amocanebisaTvis saWiro Tvlis dros. 
 
 
 
 

gamoyenebuli literatura: 
 
 

1. Будак Б. М., Самарский А. А., Тихонов А. Н. Сборник задач по 
математической физике.- М.: ФИЗМАТЛИТ, 2003. 

2. Вержбитский В.М. Основы численных методов. – М.: Вышая шко-
ла, 2002. 

3. Метьюз Джон. Г. Финк Керстис Д. Численние методы. Использо-
вание МАТЛАБ: пер. с анг. Издательский дом «Вильямс»,  2001. 

4. Алeксеев Е. Р., Чеснакова О. В., MATLAB 7: NT Press, - М.: 2006. 
 

 



 14 

ROIN BERIA 
 

THE COMPUTER MODELLING OF THE TEMMPERATURE  
DISTRIBUTION PROBLEM IN THE PIVOT 

 WITH THE USE OF MATLAB 
 

 The recent changes in the computers and the unimaginably fast growth 
of their potentialities has made it possible to pass on to a more up-to-date spe-
cial system MATLAB in place of the previously used programming languages 
and methods for the computer modelling of physical processes which has es-
sentially improved not only the existing programming potentialities but also the 
graphical interface. The specifity of the programming language MATLAB is 
particularly suitable for modelling physical processes and their further visuali-
zation which considerably simplifies the comprehension of the modelling phy-
sical processes by the students. The present work deals with the analysis of the 
computer modelling problem of the temperature distribution process in the pi-
vot of the finate period by applying the programming of the language MAT-
LAB. The given process is illustrated by the parabolic differential equation co-
nsidering the interrelated initial bordering conditions.It is shown that by apply-
ing MATLAB it is possible to solve the given problem and to construct the cor-
responding diagram with the view of visualization of the problem. 
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t. 2, 2007 
N 

nona Todua, zurab kereseliZe 

 

plazmis msxvilmasStabovani dinebis  

hidrodinamikuri Taviseburebebi  

magnitosferos Subla areSi 
 

mzis qaris mier magnitosferos garsdenis problemis gada-
wyveta dakavSirebulia magnitohidrodinamikur (mhd) gantolebaTa 
sistemis iseTi amonaxsnebis miRebasTan, romlebic mTel gardama-
val areSi, realuri viTarebis adeqvaturad, mogvcemen plazmis 
dinebis msxvilmasStabovan mhd suraTs, magnitosferos fokusuri 
arisa da sasazRvro fenis CaTvliT. obieqturad, aseTi amocanis 
gadawyveta SeuZlebelia gadaulaxavi maTematikuri sirTuleebis 
gamo. amitom, efeqturi aRmoCnda magnitosferos garsdenis mhd 
amocanis gaxleCa or gacilebiT ufro martiv amocanad, roca ga-
zodinamikur miaxloebaSi isazRvreba siCqareTa veli, xolo Sem-
deg, plazmis msxvilmasStabiani dinebis cnobili suraTis safuZ-
velze, ixsneba magnituri velis induqciis gantoleba. am opera-
ciis Sedegad SesaZlebelia magnituri velis yofaqcevis progno-
zireba uSualod magnitosferos sazRvarTan misi hidrodinamiku-
ri fokusis maxloblobaSi da radganac, magnitosferos fokusi 
sistematiurad inacvlebs sivrceSi, samarTliania vimsjeloT 
didi xazovani masStabebis mqone fokusur areze. es ki magnitos-
feros garsdenis problemas aaxloebs Cveulebrivi blagvi sxeu-
lis garsdenis problemasTan, romlis TeoriaSic mniSvnelovani 
adgili uWiravs sasazRvro fenis miaxloebas. 

blagvi sxeulis garsdenis analogiurad, magnitosferos 
Subla wertilis (fokusi) mimdebare are warmoadgens siTxis na-
kadis, am SemTxvevaSi mzis qaris plazmis damuxruWebis zonas. 
amitom am areSi SeiZleba gamovlindes yvela is Tavisebureba, ro-
melic damaxasiaTebelia nebismieri myari zedapiris sivrculi 
garsdenisaTvis da iwvevs dinebis parametrebis cvlilebas, magram 
nakadis stagnaciis (gaCerebis) wertilis maxloblad dinebis 
struqturis gamokvleva dakavSirebulia gansakuTrebul maTemati-
kur sirTuleebTan. am garTulebebis Tavidan acileba SesaZlebe-
lia sxvadasxva gamartivebuli daSvebiT. 

davuSvaT, rom saplanetaTaSoriso magnituri velis (smv) ve-
qtori magnitosferosTan urTierTqmedebamde mzis qaris siCqaris 
paraleluria, xolo mzis qaris plazma gavaigivoT idealur 
ukumSvad siTxesTan. plazmis dineba dartymiTi talRis frontsa 
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da magnitosferos dRis mxaris sazRvars Soris mTel sivrceSi 
(anu gardamaval areSi) bgeramdel xasiaTs atarebs. magnituri 
efeqtebi ugulebelyofia yvelgan mcire sisqis sasazRvro fenis 
garda, sadac irRveva idealuri gamtareblobis piroba. 

movaTavsoT marTkuTxa koordinatTa sistemis saTave magni-
tosferos Subla wertilSi. mzis qaris siCqare magnitosferos-
Tan urTierTqmedebamde mimarTulia X  RerZis gaswvriv, Y  – mag-
nituri meridianis, xolo Z  - paralelis gaswvriv. ukumSvadi 
blanti plazmis msxvilmasStabovani moZraoba magnitosferos 
sazRvris maxloblobaSi aRiwereba samganzomilebiani sasazRvro 
fenis gantolebaTa sistemiT, romelTa amoxsna SeiZleba dayva-
nili iyos sasazRvro denis wirebis Semomfarglavi  zyx ,,  inte-

graluri zedapiris gansazRvraze, romlis misaRebad saWiroa Sem-
degi gantolebis amoxsna: 

0











z
V

y
V

x
V zyx .    (1) 

Tu nebismierad aRebuli denis wirebis sawyisi profili, 
romelic (1) gantolebis sasazRvro pirobas warmoadgens, max-
asiaTebeli profili ar aris, maSin arsebobs  -s erTaderTi 
amonaxsni. mzis qaris damuxruWebis efeqtis modelirebisaTvis 
SeiZleba gamoyenebuli iyos Semdegi warmodgena. 

 
 zcybxaxV

zcybxaxV

xaV

z

y

x

333

222

2
1






    (2) 

romlis koeficientebi 321 ,...,, caa  zogad SemTxvevaSi ucnobia. 

Cveni Semdgomi qmedebisaTvis sakmarisia am koeficientis niSnis 
dafiqsireba, rac dakavSirebulia dinebis mimarTulebasTan mTa-
var kveTebSi. Tu gaviTvaliswinebT, rom plazma Subla wertili-
dan YOZ  sibrtyeSi mangitosferos perifiriisaken unda aCqardes, 

.0,0,0,0 3322  cbcb  

uwyvetobis gantolebis Tanaxmad 

132 2acb        (3) 
saidanac gamodis 01 a , anu plazmis modineba magnitosfe-

rosken xdeba [2].  

miuxedavad imisa, rom (2) gamosaxulebebi formiT kvadratu-
lia, cnobilia rom maTi Sesabamisi sasazRvro denis wirebis Se-
momsazRvreli integraluri zedapiri unda daemTxves wrfivi gaS-
lis Sesabamis zedapirs  

  
 zcybxaV

zcybxaV

xaV

z

y

x
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1
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

    (4) 
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(4) kinematikuri modelis farglebSi Teoriulad SesaZle-
belia rom garsdeni sxeulis kritikuli wertilis maxloblo-
baSi Camoyalibdes mravalferovani konfiguraciebi, romelTa Se-
momsazRvreli denis wirebi gansazRvraven dinebis topologiur 
suraTs, magram miRebuli SezRudvebis gamo am konfiguraciebis 
simravlidan magnitosferos garsdenis pirobebSi albaTuria mxo-
lod ramdenime konfiguraciis realizacia. yvela es konfigura-
ciebi formiT uaxlovdebian konusur sxeuls, amasTan maT axasi-
aTebT sarkuli simetria denis wiris mimarTulebis mimarT, rac 
formalurad aRiniSneba, rogorc mdgradi an aramdgradi tipis 
dineba. gansxvaveba mdgomareobs mxolod wirebis asimptotikuri 
miswrafebis xasiaTSi. nax. 1-3-ze, mocemulia aramdgradi tipis 
Sesabamisi konfiguraciebi, romlebic maqsimalurad miesadageba 
blagvi sxeulis zedapirze siTxis nakadis damuxruWebisas Camoya-
libebul topologiur suraTs. es suraTi magnitosferos gars-

denis adeqvaturi unda iyos, radgan magnitosferos SemTxvevaSi 
misi Subla (kritikuli) wertilis mimdebare areSi plazmis wneva 
unda matulobdes, ris gamoc aq plazmis denis wirebi unda gaiS-
alon [1]. 

amrigad, kritikuli wertili warmogvidgeba, rogorc fo-
kusi, saidanac plazma gaedineba magnisferos periferiisaken. cxa-
dia, rom zogad SemTxvevaSi, gadinebas SeiZleba hqondes asimetri-
uli xasiaTi. rac Seexeba sawinaaRmdego SemTxvevas, misi realiza-
ciis albaToba nulovania, ramdenadac gamoricxulia magnitos-
feros win plazmis aRmavali dinebis arseboba. 
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NONA TODUA, ZURAB KERESELIDZE 
 

HYDRODYNAMIC CHARACTERISTICS OF A LARGE-SCALE 
 PLASMA FLOW IN THE FRONTAL REGION  

OF THE MAGNETOSPHERE 
 

 in the framework of the formalism of a three - dimensional boundary 
layer it is estabilished that near a frontal point of the magnetosphere the solar 
wind flow cannot have any character and onlu certain configurations can exist 
in this region. All these configurations are shaped nearly like a cone and are 
characterized by the mirror symmetry. 
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АЛЕКСАНДР МИМИНОШВИЛИ, ЭДУАРД ЧИКВAИДЗЕ 

 
СВОБОДНОРАДИКАЛЬНЫЕ ПРОДУКТЫ  

ФОТООКИСЛЕНИЯ БИЛИРУБИНА 
 

 Лечение билирубиновой энцефалопатии с помошью фототерапии часто 
сопровождается целым рядом осложнений, которое связано с фотоокислением 
билирубина и с его свободнорадикальными продуктами. Исходя из этого очень 
важно изучение механизма образования и превращения свободнорадикального 
продукта фотоокисления билирубина. Это дает нам возможность найти фар-
макологические подходы для того, чтобы избежать побочные явления, которые 
сопровождают фототерапию билирубиновой энцефалопатии новорожденного. 
Примечательно, что в США 7-8% новорожденных рождаются с признаками ги-
перрубинемии (увеличение концентрации непрямого билирубина в крови), по-
этому значение данной проблемы несомненно. 

Самый распространенный метод лечения новорожденных от гиперби-
лирубинемии является фототерапия с видимым светом [1, 2]. Известно, что при 
облучении билирубина в некислородной среде имеет место структурная изоме-
ризация его молекул: (ZZ) - билирубин (ZE) –билирубин (EZ) билирубин 
(EZ) циклобилирубин. В отличие от (ZZ) билирубина, который не растворяет-
ся в воде, является токсическим веществом и вызывает заболевание – желтуху, 
(EZ) – циклобилирубин растворяется в воде и легко выводится из организма.  

Установлено, что при этом происходит фотоокисление билирубина и его 
радикальные продукты вызывают разные мутагенные и канцерогенные эффекты 
[2, 3]. Продукты фотоокисления билирубина были обнаружены в моче детей, 
которые проходили фототерапевтическое лечение [4]. 
 
Методика эксперимента  
 

Хроматографически чиcтый билирубин (фирма “Sigma” ) в количестве 
30мг. растворяли в 10 мл. хлороформа или в 0,05 М. NaOH перед облучением, 
или порошок очищенного билирубина в виде тонкого слоя помещали под источ-
ником света и облучали. Расстояние до источника света было подобрано так, что 
исключалось нагревание порошка. Температуру контролировали с помошью 
ртутного термометра. После испарения хлороформа в растворе билирубина, ос-
тавшийся порошок облученного билирубина соскабливали со стенок кюветы и 
измеряли спектры ЭПР порошка. Облучение и измерение ЭПР спектров произ-
водили при комнатной температуре. В качестве источника света использовали 
люминесцентную лампу фирмы “Osram” L 18 W/67 blue и “Osram” L 18W/66 
green (Германия). Для исследования в некислородной среде, кювету с образцом 
откачивали до 10-3 мм.рт.ст., а затем облучали несколько часов. Спектры ЭПР 
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измеряли на спектрометре ЭПР–В. В качестве стандарта использовали Mn2+ в 
MgO. Снятие спектров поглощения производили на спектрофотометре “Specord 
UV” и “Specol 20”(Карл Цеисc). Очищение билирубина и все измерения спек-
тров ЭПР производили при красном свете. 
 
Обсуждение 

Нами были исследованы очищенный билирубин, облученый как в твер-
дой форме так и в растворе хлороформа. В неочищенных образцах билирубина 
наблюдался синглетный сигнал ЭПР с параметрами : g=2,003 и ΔH=1.0мТл. 
(Рис. 1). 
 

 
Рис 1. Спектры ЭПР неочищенного порошка билирубина. Синглет с g=2.00 и 

ΔH=1.0 мл принадлежит СР билирубина. 

 
 

Рис. 2. Спектр ЭПР очищенного порошка билирубина перед облучением. 
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В спектре ЭПР очишенного билирубина сигналы ЭПР не наблюдаются 
(Рис 2). 
 

Облучение порошка билирубина голубым или зеленным светом приво-
дит к образованию стабильного радикала ЭПР с параметрами : g=2,003 и 
ΔH=1мТл (рис.3 ) 
 
 

Рис. 3. Спектр ЭПР очищенного порошка билирубина после облучения синим све-
том λmax = 450 нм. Шесть компонент СТС ионов Mn2+ принадлежит стандар-

ту Mn2+ в MgO. 
 

Для определения химической природы свободнорадикального ЭПР сиг-
нала возникающего после облучения билирубина были исследованы водные 
растворы билирубина. Параметры ЭПР сигнала СР совпадают с параметрами 
спектров ЭПР порошка билирубина и со спектрами раствора билирубина в хло-
роформе. Это доказывает, что СР принадлежит билирубину. Долгое облучение 
раствора билирубина в хлороформе вызывает изменение цвета раствора от жел-
того до зеленого и в это же время в спектре поглощения появляется линия с 
λmax=650 нм, которая характерена для биливердина, растворенного в хлороформе 
[3, 5]. 

Облучение хлорофорного раствора билирубина видимым светом (как 
синий так и зеленый) показывает, что в течении первых 4 часов от начала облу-
чения имеет место повышение концентрации СР билирубина, а дальше скорость 
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образования СР не меняется [Рис. 4]. Долгое время (20час) облучения в вакууме 
образцов билирубина не вызывает образование СР, что доказывает участие мо-
лекулярного кислорода в процессе их образования. 

В физиологических условиях концентрация кислорода в тканях и плазме 
крови ниже, чем в воздухе (~2%), но не смотря на это, фотоокисление билиру-
бина происходит эффективно [6]. При облучениии билирубина светом, билиру-
бин переходит в возбужденное триплетное состояние, а потом энергия возбуж-
дения передается молекулярному кислороду:  

BR + hv → BR  ◌۫ → BR + ¹O2  
Синглетный кислород возможно взаймодеиствует с молекулой билирубина 

1O2 + BR → BR OO*  
После образования СР билирубина могут происходить разные радикаль-

ные цепные реакции, одна из которых вызывает образование биливердина (Рис. 
5): 

 
Рис 4 Изменение интенсивности сигнала ЭПР облученного порошка били-
рубина синим светом. A = A1 / A0 - отношение интенсивности ЭПР сигнала 
радикала билирубина к интенсивности 3-ей компоненты СТС стандарта 

ионов Mn2+. 
 

Образование биливердина описывается реакцией: 
 BR + 2BROO* → BV + 2BROOH  

Образование СР билирубина может оказать мутагенное и канцерогенное 
действие на клетку так как в процессе свободнорадикальных цепных реакций 
может возникать супероксиданион кислорода который после воздействия на не-
го супероксиддисмутазой превращается в перекись водорода – HO- который со 
своей стороны по реакции Фентона разлагается на очень агрессивный СР гидро-
ксила O*H и HO- который в дальнейшем вызывает окисление липидов и мем-
бранных белков, разрушая функцию клеточных мембран. 
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Кристиансен и его сотрудники [3] которые изучали воздействие облуче-
ния на клетку murin lymphoma обнаружили гибель клеток не только при облуче-
нии раствора билирубина вместе с клетками, но и когда к клеткам добавляли 
предварительно облученные растворы билирубина. Это означает, что гибель 
клеток вызывает продукты фотоокисления билирубина, которые как показали 
наши исследования имеют радикальную природу. 

В работах Лаитнера и Стокера [4,6] было показано, что в образовании 
желчных камней активное участие принимают метаболические СР в том числе и 
СР фотоокисления билирубина. 

Может быть этим объясняется исследование Павеля c сотрудниками [7], 
что люди, которые любят долго находится под солнцем и имеют кожу со слабо 
развитой пигментной системой более часто болеют желчнокаменной болезнью. 

Как видно, меланин защищает билирубин циркулирующий в крови от 
прямого воздействия света, а при слабо развитой пигментной системе воз-
действие света вызывает окисление билирубина с образованием радикальных 
продуктов, которое и способствует образованию желчных камней. 
 

 
 
Рис. 5. Спектр поглощения хлорофорного раствора билирубина после облучения 
синим светом. Кривая поглощения с λ = 650 нм. принадлежит биливердину. 

При лечени новорожденных от гиперрубинемии фототерапией необхо-
димо подавление синглетного кислорода. В роли тушителя синглетного кисло-
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рода можно использовать β–каротин. Скорость подавления 1О2 зависит от коли-
чества спаренных двойных связей в кольце каротина. Чем больше количество 
таких связей, тем эффективнее идет нейтрализация синглетного кислорода. По-
нятно, что до его применения как терапевтического средства, необходимо про-
вести активные исследования в условиях как in vitro так in vivo.  
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ALEXANDER MIMINOSHVILI, EDUARD CHIKVILADZE 

 
THE FREERADICAL PRODUCTS PHOTOOXIDATION  

OF BILIRUBIN 
 

 We Investigated free radical products of bilirubin photooxidation by 
method ESR. Bilirubin is photosensitizer was shown. It was investigated me-
chanisms of its formation and transformation, that gives us the possibility of 
obtaining the pharmacological ways to prevent to the side effects, accompanied 
by bilirubin phototherapy. 
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guram murRulia 

 

Termoeleqtruli generatoris siTbos 

radioaqtiuri izotopuri wyaroebi 
 

energetikis ganviTarebis Tanamedrove etapze gansakuTrebu-
li adgili uWiravs eleqtroenergiis generirebis aratradiciul 
meTodebs, romelTa Soris mniSvnelovan yuradRebas imsaxurebs da 
perspeqtiulia zeebekis efeqtze dafuZnebuli siTburi energiis uSu-
alod eleqtroenergiaSi gardaqmnis Termoeleqtruli meTodi[1]. 

Termoeleqtrul generatorebs, romlebSiac siTburi ener-
giis wyarod gamoyenebulia birTvuli wyaroebi (atomuri reaqto-
ri da radioaqtiuri izotopebi), garkveuli upiratesoba gaaCniaT 
siTburi energiis sxva wyarosTan SedarebiT maTi unikaluri Tvi-
sebebis gamo. kerZod, maRali energotevadoba, sruli avtonomi-
uroba, mcire gabaritebi, muSaobis xangrZlivi resursi eleq-
troenergiis generirebis farTo diapazonSi (10-3 _ 30 kvt). maTi 
gamoyeneba SesaZlebelia eqstremalur pirobebSi (kosmosi, wyalq-
veSa da miwisqveSa moculobebi, miudgomeli adgilebi, romlebic 
daSorebulia eleqtrogadamcemi xazebidan da saTbobenergetiku-
li bazebidan), sadac tradiciuli energowyaroebis gamoyeneba 
praqtikulad SeuZlebelia. 

naSromSi aRwerilia dReisaTvis samecniero-teqnikur li-
teraturaSi cnobili `mcire energetikaSi~ gamoyenebuli radioi-
zotopuri eleqtroenergiis zogierTi Termoeleqtruli wyaroe-
bis eleqtro-teqnikuri maxasiaTeblebi. agreTve eqsperimentulad 
Cvens mier Seswavlilia TermogardamqmnelebSi gamoyenebuli naxe-
vargamtaruli maRaltemperaturuli masalis SiGe Senadnobis ele-
qtrofizikur parametrebze birTvuli radiaciisa da temperatu-
ris zegavlena. 

Tanamedrove etapze yuradReba eqceva mcire simZlavris ra-
dioizotopuri Termoeleqtruli gardaqmnelebis (riTeg) damuSa-
vebas, romlebSic radioaqtiuri nuklidebis daSlis Tburi ener-
giis gardaqmna eleqtroenergiaSi xdeba naxevargamtaruli Termo-
generatorebis gamoyenebiT [2,3]. 

riTeg-ebi farTod gamoiyenebian `mcire energetikaSi~, rog-
orc eleqtroenergiis saimedo wyaroebi, romelTa mier eleqtro-
energiis gamomuSaveba ar aris damokidebuli garemos mdgomareo-
baze (dRe, Rame, ganaTebis intensivoba, klimaturi pirobebi da 



 26 

a.S.), rac uciloblod aniWebs maT upiratesobas energiis qimiur, 
mzis, qarisa da sxva saxis eleqtroenergiis wyarosTan, 

riTeg-ebis proeqtirebisa da damuSavebisadmi wayenebuli 
ZiriTadi moTxovnebi, rogorc aucilebeli pirobebi, Semdegia: ga-
momuSavebuli energiis mocemuli simZlavrisa da resursisaTvis 
(aranakleb 10 wlisa) uzrunvelyofili unda iqnes danadgaris mi-
nimaluri gabaritebi da wona, SesaZlo maqsimaluri usafrTxo 
eqspluatacia. aRniSnuli SezRudvebis gamo optimaluri konstru-
qciis riTeg-ebSi gamosayenebeli radioaqtiuri izotopebisa da 
Termoeleqtruli masalebis ricxvi SezRudulia. radionuklide-
bis SerCeva xdeba maTi ZiriTadi Tvisebebis safuZvelze (gamosxi-
vebis tipi da nawilakebis kinetikuri energia naxevardaSlis T 
periodSi), romlebic gansazRvraven izotopuri `sawvavis efeq-

turobas~ _ kuTr simZlavres (ω vt/g). 
te

mT

E   31012,2  

m-izotopis atomuri masaa (g/moli); E izotopis masaSi 
STanTqmuli nawilakis saSualo energia(mev) [4]. 

 
cxr.1 

izo-
topi 

 

daSlis 
naxevar-
periodi 

daSlis tipi 
da enargia mev 

dnobis 
tempera-
tura (0C) 

energis kuTri 
simZlavre vt/g 

 
60Co  
 
 

5,25 weli  (0,31) 

 (1,17) 
 (1,33) 

1480 5,32 

90Sr  
 
 

28,4 weli  (0,54) 

 (1,73) 
770 0,93 

137Cs  
 
 

30 weli %92)5,0(   28 0,27 

210Po  
 
 

138,3 dRe %100)3,5(   254 142 

238Pu  
 
 

86,4 weli 

)04,0(

)49,5(




 
640 0,55 

242Cm  
 
 

162 dRe 

%3,26)06,6(

%7,73)11,6(







 
965 121 
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riTeg-ebSi gamoiyenebian   da   radioaqtiuri izotopebi, 

romelTa kuTri simZlavre ω>0,1 vt/g. Termobatareis naxevargam-
taruli masala unda xasiaTdebodes Termoeleqtruli maxasia-
Teblebis mdgradobiT birTvuli radiaciis velSi temperaturis 
farTo diapazonSi (300-9000C) muSaobis xangrZlivi resursis gan-
mavlobaSi cxr1. mocemulia Termoeleqtruli generatorebisaTvis 
gamosayenebeli zogierTi radioaqtiuri izotopebis Tvisebebi. 

 naxevargamtarebis teqnologiaSi miRweulma warmatebebma 
SesaZlebeli gaxades yofil sabWoTa kavSirSi maRalefeqturi na-
xevargamtaruli masalebis miReba. Cvens mier Seswavlilia maRal-
temperaturuli, Zlierlegirebuli SiGe Senadnobis radiaciuli 
mdgradoba atomuri reaqtoris gamosxivebis velSi. 

Zlierlegirebul (minarevebis borisa da fosforis atome-
bis koncentracia~1020sm-3) SiGe naxevargamtaruli masalis eleqt-
rofizikur parametrebze (  -kuTri winaRoba, ,n muxtis matare-

belTa koncentracia da Zvradoba Sesabamisad) γ gamosxivebis ze-
gavlenis dadgenisaTvis nimuSebi dasxivebul iqna Co60 wyarodan (γ 
sxivebis “qvemexi”); dasxivebis doza 1,8*106r/sT. eqsperimentis Se-
degebi mocemulia cxr.2. 

 
cxr.2 
 

gamta-
robis 
 tipi  
  
 

 dasxivebamde dasxivebis Semdeg 

410  

omi.sm 
n 
 1020sm-3 

  

sm/vwm 
 
  

 
n   

 
n 

 

 
12 

 
0,8 

 
68 

 
12 0,8 8 

 
p 

 

 
10 

 
1,6 

 
39 

 
10 1,6 9 

 
rogorc Cans, dasxivebis integraluri doza 109r/sT ver 

cvlis, rogorc xvreluri, aseve eleqtruli masalis eleqtrofi-
zikur Tvisebebs, rogorc cnobilia[5], Senadnobis kristaluri 
struqturis atomebis wonasworobis mdgomareobidan gadasaadgi-
leblad zRvrul energias (25ev) ver gadascemen γ kvantebis nivTi-
erebasTan urTierTqmedebis Sedegad fotoefeqtiT, komptonis efe-
qtiT da wyvilTa warmoqmniT movlenili eleqtronebi da verc ga-
re dasxivebis  da  nawilakebi.  



 28 

igive masalis atomuri reaqtoris gamosxivebis velSi Cata-
rebulma kvlevebmac daadastures, rom eleqtro-fizikuri Tvise-
bebis cvlileba umniSvneloa da amrigad, maTi gamoyeneba SeiZle-
ba birTvul-energetikul danadgarebSi Termoeleqtruli batare-
is SemadgenlobaSi. isini amJRavneben radiaciul velSi maRal ra-
diaciul mdgradobas [5]. 

riTeg-is SeqmnisaTvis ar arsebobs principuli siZnele, ma-
gram konkretuli proeqtisaTvis aucilebel saWiroebas warmoad-
gens farTe gamokvlevebis Catareba, rac dakavSirebulia mocemu-
li radiaciul-fizikuri da energetikuli maxasiaTeblebis mqone 
`radiaqtiuli saTbobis” miRebasa da efeqturi naxevargamtaruli 
masalis SerCevasTan da mis bazaze Termoeleqtruli gardamqmne-
lis SeqmnasaTan temperaturisa da siTburi simZlavris farTe di-
apazonSi. garda amisa, imis gamo, rom radioaqtiuri `sawvavi” war-
moadgens potenciur radiaciul safrTxes, erT-erT umTavres sa-
kiTxs warmoadgens usafrTxoebis garantiebis Seqmna rogorc 
transportirebis, aseve riTeg-is eqsploataciis pirobebSi. 

riTeg-is damuSavebis ekonomoiuri efeqturobisa da eqsp-
loataciis perspeqtiuli programebis Sedgenisas aranakleb mni-
Svnelovan faqtors warmoadgens misi gamoyenebis savaraudo pi-
robebis gaTvaliswineba, romelSiac mouxdeba muSaoba konkretul 
damuSavebul gardamqmnels. samecniero literaturaSi warmod-
genilia samuSaoTa didi raodenoba, romlebSic ganxilulia Cat-
arebuli radiaciul-fizikuri, eleqtro da Tbofizikuri, eleqt-
romeqanikuri gamokvlevebis Sedegebi, romelTa safuZvelze axlo 
da Soreuli sazRvargareTis qveynebSi damuSavebulia da Seq-
mnilia sxvadasxva simZlavris (5÷10 vati) riTeg-ebi, romlebSiac 
specialuri akumulatoris batareis gamoyeneba saSualebas iZle-
va gadiddes simZlavre 150 vatamde. 

yofil sabWoTa kavSirSi soxumis fizika-teqnikuri insti-
tutis monawileobiT wlebis ganmavlobaSi Seqmnilia radioizot-
opuri gardamqmnelebis seria. 

Termogeneratorebi damzadebulia Zlierlegirebuli (aqcep-
toruli da donoruli elementebis minareuli atomebis koncen-
tracia 1019 sm-3) n da p tipis teluridebis, silicium-germaniumisa 
da sxva Senadnobisagan, romlebic xasiaTdebian muSaobis maRali 
saimedobiTa da stabilurobiT mTeli resursis ganmavlobaSi (10 
weli). cxrilSi 3 mocemulia dReisaTvis eqsploataciaSi myofi 
zogierTi riTeg-ebis ZiriTadi maxasiaTeblebi [4]. 

biologiuri da ekologiuri zemoqmedebis TvalsazrisiT 
safrTxes warmoadgens seriozuli avaria riTeg-ebis rogorc 
transportirebis aseve eqsploataciis procesSi. 

`beta” da `efiri”-s tipis riTeg-ebis srulmaStabiani make-
tebi eqsperimentulad iqna Semowmebuli. gamocdis Sedegad dad-
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ginda, rom isini akmayofileben radiaciuli da ekologiuri us-
afrTxoebis SenarCunebisadmi wayenebul moTxovnebs seriozuli 
avariis SemTxvevaSi. 

cxr.3 
generatoris 
tipi  

simZla-
vre vt) 

Termoba-
tareis 
masala 

izotopi 
(siTbos 
wyaro) 

mqk% muSaobis 
xangrZli
voba 

“beta” 
(ssrk) 

10 Si-Ge Po210 4,8 10 w. 

“efiri” 
(ssrk) 

30 Sb2-Tl3 Sr90 - 10w. 

“martini”-27 
(safr) 

56 Pb-Tl Pu238 4 12 Tve 

“martini”-17 
(safr) 

30 Co-Si Sr90 - 3÷5w. 

“simensi” 
(germ) 

125 Si-Ge Cm242 6 - 

“snap”-19 
(aSS) 

150 Pb-Tl 
Si-Ge 

Pu238 - 
- 

3÷5w. 

 
riTeg-is gamoyenebis mizanSewonilobis mTavar faqtorad 

iTvleba xangrZlivi muSaobis saimedobis uzrunvelyofa momsa-
xure personalis gareSe avtomatur reJimSi (hidrometerologiu-
ri samsaxuri, sanavigacio sistemebi, radio-Suqurebi, saxelmwifo 
sazRvris, samxedro obieqtebisa da ZviradRirebuli masalebis, 
muzeumebis eqsponantebis dacva da sxva). 

riTeg-ebis saeqsploatacio maxasiaTeblebi maTi transpor-
tirebis SesaZleblobas qmnian yovelgvari SezRudvis gareSe avto, 
sarkinigzo da sahaero transportiT. danadgarebis adgilze mon-
taJi da momxmarebelTan SeerTeba xorcieldeba martivi saSuale-
bebiT servisuli mowyobilobebis gareSe, rac gansakuTrebiT mniSv-
nelovania Zneladmisadgomi saeqsploatacio adgilebis pirobebSi. 

Catarebuli mimoxilvis safuZvelze SesaZlebelia gakeTdes 
Semdegi daskvnebi: 

1. radioizotopuri Termoeleqtruli generatorebi upira-
tesad unda iqnes gamoyenebuli specialuri daniSnule-
bis xelsawyoebisa da danadgarebis eleqtroenergiiT 
momaragebisaTvis (signalizacia, kavSirgabmuloba) iseT 
obieqtebze, romelTac gaaCnia sakuTari dacva (samxe-
dro obieqtebi, sawyobebi, muzeumebi da sxva). 

2. eqsploataciaSi myofi seriuli radioizotopuri Ter-
moeleqtro gardamqmnelebis ZiriTadi maxasiaTeblebi. 

3. saqarTvelos pirobebSi mizanSewonilia gamoyenebul 
iqnas `beta”-s da `efir”-is seriis riTeg-ebi (eleqtru-
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li simZlavre 8÷10 vt, muSaobis xangrZlivoba _ 10 we-
li, wona 500kg.), romlebSic siTbos wyarod gamoiyeneba 
teqnologiuri da SedarebiT iafad Rirebuli stron-
ciumis titanati [3,4]. 
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GURAM MURGULIA 
 

TERMOELEQTRIC NUCLEAR POWER SOUERS 
 

the vork present a bricf literature review on semiconductor thermoeleqt-
ric power transducers using nuklearthermalsources, e. g., nuklear reactors and 
radiactive isotopes.Electrical and physical parameters of know radioisotopic 
thermoelectric generators, used in low power energy are presented. The result of 
the study on the thermoelectric efficiency of silicon-doped silicongermanium 
alloy of p- and n-type ojnductivety (containing 2.1020 cm-3 and 1.3 .1020 cm3 of 
boron and phosphorus, respeqtively) in the conditions of reaqtor irradiation have 
been described. The neytron fluence was 8.1018 cm-2, the integrated γ –radiation 
dose was 8.108 cm-2, the irradiation temperature range was 400-1200 k. Recom-
mendation are given and the types of radioisotopic power sources , expedient for 
use in Georgia are presented. The studied thermal unit may be used in various 
nuklear power plants. 
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iuri gulua 

 

infrabgeris gamosxiveba sasazRvro fenis  

mier garsSemodinebis krizisis reJimSi 
 

am bolo dros Zalian aqtualuria bgeris aRZvris kanonzo-
mierebis Seswavla, romelic warmoiSveba sxvadasxva formis sxeu-
lebis garsSemo dinebebis dros (garsSemodena) siTxisa da airis 
nakadebiT. zogadi gantoleba, romelic aRwers bgeris generacias 
myari zedapirebis garsSemodenisas sasazRvro gardamaval areSi 
miRebuli iyo kerlis mier laithilis saerTo Teoriis safuZ-
velze. SemdgomSi iyo naCvenebi, rom akustikurad myari zedapire-
bis dros turbulenturi nakadiT gamosxivebuli akustikuri veli 
ganpirobebulia ZiriTadad wnevis pulsaciebiT da daZabulobiT, 
romlebic Cndebian nakadisa da garsSemodinebis zedapiris urTi-
erTobisas da es veli aris dipoluri xasiaTis. ganzomilebaTa 
analizis meTodiT dadginda, rom dipoluri wyaros mier gamosx-
ivebuli bgeris intensivoba I warmodgenilia Semdegi gamosaxule-
biT 

332 MuLI  ,     (1) 

sadac  - garemos simkvrivea; L  - gamosxivebis ubnis maxasi-

aTebeli zoma; u  - nakadis siCqare; 
c

u
M   - maxis ricxvi; c  - bge-

ris gavrcelebis siCqare garemoSi. 
rogorc cnobilia, sxeulis garsSemodena siTxis an airis 

nakadiT xasiaTdeba misi mowyvetiT da am mowyvetil nakadSi gri-
galebis aRiZvriT. aseTi grigaluri bgeris intensivobis gamoTv-
lam aCvena [1], rom  

236  rchduI  ,    (2) 
sadac h  da d  – garsSemodenis sxeulis maxasiaTebeli zo-

mebia; r  - manZili wyarodan mimRebamde. 
aRZvruli bgeris sixSire f  reinoldsis ricxvis farTo 

diapazonSi ganisazRvreba Semdegi formuliT 









d

u
shf ,     (3) 

sadac sh  – struxalis ricxvia, romelic udris 0,1–0,2. 
rogorc naCvenebia SromebSi [2,3,4], garsSemodenis krizisis 

reJimSi wnevis regularuli pulsaciebis garda, romelTa warmo-
Soba ganpirovebulia grigalebiT, wnevis saerTo velSi arseboben 
dabali sixSiris kvaziperioduli pulsaciebi, romelTa generi-
reba dakavSirebulia garsSemodenis nakadis mowyvetis wertilis 
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gadaadgilebasTan garsSemodenis sxeulis zedapirze. wnevis am 
pulsaciebis sixSire ganisazRvreba formuliT (3), magram am Sem-
TxvevaSi struxalis ricxvi icvleba diapazonSi 0,015–0,045 [4].  

amrigad, arsebobs sruli safuZveli imisa, rom garsSemode-
nis krizisis reJimSi grigaluri bgeris garda unda aRiZvras uf-
ro dabali sixSiris bgera. am infrabgeris intensivobis Sefasebi-
saTvis gamoviyenoT akustikuri margi qmedebis koeficienti K  di-
poluri gamosxivebisaTvis [5], anu ganvixiloT gamosxivebuli aku-
stikuri energiis Sefardeba kinetikur energiasTan 

 
2222

22

2

10
)2/1(

 rM
u

P
K ak 


,   (4) 

sadac   – aris koeficienti, romelic aRwers nakadis kine-

tikuri energiis transformacias wnevis turbulenturi pulsacie-
bis energiaSi da damokidebulia garemos fizikursa da dinamikur 
parametrebze da garsSemodenis sxeulis zedapiris mdgomareobaze. 

sabolood, gamosxivebis velSi akustikuri wnevis kvadra-
tis saSualo mniSvnelobisaTvis miviRebT:  

 2242222 10  rMuPak  ,   (5) 
aqedan, hidrodinamikuri wyaros mier gamosxivebuli akusti-

kuri wneva CGS  sistemaSi gamoiTvleba formuliT: 
26822 10  ruPak  ,    (6) 

sadac  – koeficientia, romelic aris funqcia c,,   sidi-

deebisa da ganisazRvreba eqsperimentaluri gziT. 
analogiurad, SeiZleba SevafasoT akustikuri veli warmo-

Sobili aerodinamikuri wyaros mier. Tu CavsvamT (5)-Si haeris pa-
rametrebs, miviRebT: 

261322 10  ruPak  ,    (7) 
maSasadame, garsSemodenis krizisis reJimSi grigaluri bge-

ris garda unda aRiZvras ufro dabali sixSiris bgera, romlis 
sixSire ganisazRvreba me-(3) formuliT, sadac struxalis ricxvi 
icvleba diapazonSi 0.015_0.045, xolo aRniSnuli infrabgeris in-
tensivoba gamoiTvleba me-(6) da me-(7) formulebiT. 
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YURI GULUA 
 

ON THE INFRA-SOUND EMISSION BY THE BOUNDARY  
LAYER IN THE REGIME OF CRITICAL  

REGION CRISIS 
 

The sound emission by the boundary layer in the regime of critical re-
gion crisis is discussed. It is demonstrated that, in the regime, besides the vor-
tex sound, there must be generated the sound of lower frequency, which is 
caused by the motion of flow detachment point. The intensity of this sound is 
proportional to the sixth order of flow rate and its frequency is defined in the 
Strukhal numeral range of 0,015-0,045. 

Keywords: boundary layer, critical region crisis, low-frequency sound, 
sound emission. 
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q i m i a 
 

ema WurRulia, TinaTin kikaliSvili 
 

pirimidinis sinTezis procesis  

qvantur-qimiuri aRwera 
 

pirimidinis nawarmebs, rogorc nukleotidur azotovan fu-
Zeebs umniSvnelovanesi roli eniWebaT cocxal samyaroSi mimdi-
nare procesebis marTvaSi, ramac ganapiroba mniSvnelovani inte-
resi maTi sinTezisadmi. biologiurad aqtiuri azotSemcveli he-
terocikluri naerTebis mizanmimarTuli sinTezi uSualod da-
kavSirebulia am reaqciis meqanizmTan. reaqciis meqanizmis mod-
elirebisadmi interesi sagrZnoblad gaizarda a. zevailis mier fe-
mtospeqtrometruli meTodis Seqmnis Semdeg [1,2], romelic rTul 
molekulur sistemebSi calkeuli bmebis inicirebis saSualebas 
iZleva. amasTan dakavSirebiT Cvens mier SemoTavazebulia iseTi 
biologiurad mniSvnelovani heterociklis sinTezis meqanizmis 
modelireba, rogoricaa pirimidini. 

am mizniT qvantur-qimiuri naxevradempiriuli AM1 meTodiT 
[3] gaTvlilia pirimidinis sinTezis calkeuli stadiebis sawyisi 
naerTebis da intermediatebis energetikuli da eleqtronuli ma-
xasiaTeblebi. cnobili sawyisi naerTebidan arCeulia hidrazini 
(1), β-dialdehidi (2) da Sardovana (3).  

 (1), (2) da (3) naerTebis monawileobiT intermediatebis war-
moqmnis meqanizmi mocemulia 1 sqemaze. 

 
sqema 1 
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   1  2     4    5 
  

gaTvlis Sedegebi mocemulia cxrilSi. 

enTalpiebisa () da muxtebis (q) mniSvnelobebi (1), (2) da 
(3) naerTebSi.  
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protonwamrTmevi agentis saxiT gamoyenebul iqna hidrazini 
(1) [4]. 
naer
Tis 
# 

ΔH, 
kj/mo
li 

qN qC(CO) qC(CH2) qH(NH) qH(CH) qH(CH2) qO 

1 -153.8 -0.454 +0.402  +0.204   
-

0.420 

2 -280.0  +0.183 -0.303  +0.008 +0.128 
-

0.244 
3 +76.9 -0.282   +0.132    

  

pirvel stadiaze warmoiqmneba C-N bma, xdeba hidraziniT 
amiduri da aldehiduri jgufebis deprotonireba da N-N bmis ga-
xleCa hidrazinSi. gamoiyofa intermediati (4) da ori molekula 
amiaki (5). C-N bmis warmoqmna ganpirobebulia SardovanaSi azotis 
atomis maRali uaryofiTi muxtiTa (qN = - 0.454) da dialdehidSi 
(2) kar-boniluri jgufis naxSirbadis atomis maRali dadebiTi 
muxtiT (qC = + 0.183) (ix. cxrili). am stadiis aqtivaciis enTalpia 
aris ΔΔH# = 302,6 kj/moli, xolo reaqciis siTbo - ΔΔH = 229,0 
kj/moli (naxazi 1). 
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nax.1. pirimidinis sinTezis reaqciis enTalpiis (ΔHH) damokidebuleba 
reaqciis koordinataze (RCN ) pirveli (1) da meore (2) stadiisaTvis. 

  
analogiuri procesi xorcieldeba meore C-N bmis warmoq-

mnisas, ris Sedegadac ikvreba cikli (8) (sqema 2, meore stadia). 
Sesabamisad, meore stadiis aqtivaciis enTalpia aris ΔΔH# = 

272,1 kj/moli, xolo reaqciis siTbo - ΔΔH = 160,9 kj/moli (naxazi 2).  
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sqema 2 

N
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H N H
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O O
H H

H
N
N

H H

H H
.. .
... N N

O

O O
H H

HH
+ 2 NH3

7                             8                6  
  

aRsaniSnavia, rom pirveli stadia egzoTermul, xolo meo-
re stadia endoTermul procesebs warmoadgenen. 

warmoqmnili intermediati (8) cikluri dimeris saxiT gani-

cdis tautomerul gardaqmnas: ketoenoluri (10⇄11) (mesame sta-

dia) da ori laqtam-laqtimuri (12⇄13) meoTxe da (14a⇄14b) mexuTe 
stadiebi (sqema 3 da 4):  

sqema 3 
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sqema 4 
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O
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+

 
 12   13   14a   14b  

mesame stadiisaTvis (10⇄11) ΔΔH# = 254,1 kj/moli, ΔΔH = 
112,0�kj/moli (naxazi 2). 

 6  7   8   9 
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nax.2. pirimidinis sinTezis reaqciis enTalpiis (ΔH) damokidebuleba 

reaqciis koordinataze (RCN) mesame (1), meoTxe (2) da mexuTe (3) stadii-
saTvis. 

 
protonis gadatana pirimidinebis nawarmebSi, agreTve nukle-

otidebSi tautomeruli gardaqmnebis da cikluri dimerebis sa-
SualebiT kargadaa Seswavlili qvantur-qimiuri meTodebiT [5-7]. 

meoTxe stadiisaTvis (12⇄13) ΔΔH# = 263,8 kj/moli, ΔΔH = 

101,2 kj/molia, xolo mexuTe stadiisaTvis (14a⇄14b) ki _ ΔΔH# = 
214,8 kj/moli, ΔΔH = 18 kj/moli. 
 

sqema 5 
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H

+ H O2

15                      16                           17                   18

19                       20  
  
 

enoluri formis (15) dehidroqsilireba SeiZleba ganxor-
cieldes molekuluri wyalbadis mierTebiT Jangbadis da iminuri 



 38 

naxSirbadis atomebTan da wylis gamoyofiT, ris Sedegadac war-
moiqmneba Caunacvlebeli pirimidini (20) (sqema 5). 

meeqvse stadiisaTvis (15⇄16) ΔΔH# = 270,0 kj/moli, xolo 
ΔΔH = 32,2 kj/moli. 

meSvide stadiisaTvis (17⇄18) ΔΔH# = 287,6 kj/moli, xolo 
ΔΔH = -74,0 kj/moli. 

merve stadiisaTvis (19⇄20) ΔΔH# = 263,8 kj/moli, xolo ΔΔH 
= -32,6 kj/moli  
 (nax. 3). 
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nax. 3. pirimidinis sinTezis reaqciis enTalpiis (ΔH) damokidebuleba 
reaqciis koordinataze (RCN) meeqvse (1), meSvide (2) da merve (3) stadii-

saTvis. 
  

aRsaniSnavia, rom pirimidinis sinTezis SemoTavazebuli mo-
delireba SeiZleba gamoyenebul iqnes am heterociklis nawarmTa, 
maT Soris mono da polinukleotidebis mizanmimarTuli sinTezi-
saTvis, rac Tanamedrove molekuluri biologiis mniSvnelovan 
mimarTulebas warmoadgens. 
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EMA CHURGULIA, TINATIN KIKALISHVILI 
 

THE QUANTUM- QEMICAL STUDI OF THE SYNTHESIS  
PROCESS OF PIRIMIDINE 

 
For modeling of the synthesis of pyrimidine, by means of modern se-

miempirical quantum-chemical method AM1 were calculated atomic charges 
(q) and entalphies (ΔH) of this process, which consists of eight stages. Also, is 
shown the dependence of the entalphy (ΔH) on the reaction coordinate (RCN) 
for each stage. 
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lali tabataZe, maia TaTariSvili,  

ramaz gaxokiZe, neli sidamoniZe 

 

monosaqaridebis alilnawarmebis urTierTqmedeba 

2-brompropionis mJavas eTilis eTerTan 
  

naxSirwylebi da maTi warmoebulebi farTod arian gavrce-
lebuli bunebaSi da dominantur rols asruleben sasicocxlo 
procesebSi. isini sxvadasxva warmoebulis saxiT Sedian nebismie-
ri cocxali organizmis ujredis SedgenilobaSi. nukleinis mJave-
bTan, cilebTan da lipidebTan erTad naxSirwylebi Seadgenen im 
rTul maRalmolekulur kompleqsebs, romlebic cocxali materi-
is safuZvels warmoadgenen. isini asruleben SemakavSirebeli xi-
dis rols mineralur da organul nivTierebebs Soris, maTgan 
warmoqmnilia yvela bunebrivi naerTi Cvens planetaze, amitom nax-
Sirwylebi warmoadgenen bunebriv naerTTa qvakuTxeds. naxSirwy-
lebis mravalricxovani warmoebulebidan gansakuTrebiT aRsaniS-
navia glikozidebi [1]. 

glikozidebi Zlier gavrcelebuli naerTebia rogorc cxo-
velur, ise mcenareul samyaroSi. bromian naerTebs gansakuTrebu-
li adgili ukaviaT farmakologiur preparatebSi. isini warmoad-
genen trankvilizatorebs, gamoiyenebian bronqialuri asTmis, fi-
ltvebis anTebis dros. 

bromSemcveli Saqrebis sinTezis mizniT Seswavlil iqna 
monosaqaridebis (glukoza, galaqtoza) alilwarmoebulebis mier-
Tebis reaqciebi 2-brompropionmJavas eTilis eTerTan. 

Tavdapirvelad glukozasa da galaqtozaze ZmarmJavas an-

hidridisa da natriumis acetatis Tanaobisas miRebul iqna -ace-
tilirebuli produqtebi: 1,2,3,4,6-penta-0-acetil--D-glukopirano-

za (1) da 1,2,3,4,6-penta-0-acetil-- D-galaqtopiranoza (2) [2]. 

alil-2,3,4,6-tetra-0-acetil--D-glukopiranoza (3) da alil-

2,3,4,6-tetra-0-acetil--D-galaqtopiranoza (4) miviReT -acetil-
irebul produqtebze diqloreTanis da alilis spirtis moqmede-
biT katalizator BF3[(C2H5)2O] Tanaobisas [3, 4, 5]. alilirebuli 
monosaqaridebis gaxsniT 2-brompropionis mJavas eTilis eTerSi 
da benzoilis zeJangis xsnaris (gaxsnili 2-brompropionis mJavas 
eTilis eTerSi) wveT-wveTobiT damatebiT azotis areSi mudmivi 
morevis pirobebSi sinTezirebul iqna axali nivTierebebi: ß1-0-
(2,3,4,6-tetra-0-acetil-D-glukopiranozil)-2-meTil-4-brompentonati 
(5) 0,6g (43%) gamosavlianobiT da ß-0-(2,3,4,6-tetra-0-acetil-D-ga-
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laqtopiranozil)-2-meTil-4-rompentonati (6) 0,7g (50%) gamosavli-
anobiT:  

 

O

CH2OH

OH

OH

O

CH2OAc

OAc

OAc

OAc

HO AcO

1

 BrCH_COOC2H5

CH3

3

O

CH2OAc

OAc

OAc

O_CH2_CH_CH2_CH_COOC2H5
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O
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+
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6
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Seswavlil iqna sinTezirebul naerTTa baqteriociduli 

Tvisebebi. 
 

bromglikozidebis warmoqmnis meqanizmi: miRebul naerTTa agebu-
leba amtkicebs, rom reaqcia mimdinareobs radikaluri meqaniz-
miT. benzoilis zeJangi (iniciatori) temperaturis gavleniT iS-
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leba da warmoiqmneba Tavisufali radikali, romelic, Tavis 
mxriv, advilad iSleba CO2-ad da aromatul radikalad: 
 

 

C6H5 CO O

OCOC6H5

+ C6H5 CO O.

O.COC6H5

t CO2 + C6H5.

CO2 + C6H5.
 

 

warmoqmnili radikali advilad axorcielebs Setevas -brompro-
pionis mJavas bromis atomze. warmoiqmneba brombenzoli da izop-
ropilis radikali: 

 

 
5235652356 HCOOCHCCHBrHCHCOOCH

Br
|
CCHHC

.
  

  
SemdegSi es radikali moqmedebs alilglukozasTan: 

O

CH2OAc

OAc

OAc

O

CH2OAc

OAc

OAc

O_CH2_CH_CH2_CH_COOC2H5

O_CH2_CH=CH2

+ + CH

AcO

COOC2H5

CH3

AcO

CH3

2

+ BrCH_COOC2H5

CH3

3

O

CH2OAc

OAc

OAc

OCHCHCHCHCOOCH

AcO

Br CH3

CH_COOC2H5
+

CH3

 
pirveli stadia mainicirebelia. meore da mesame safexurebi 

mimdinareobs molekulebs Soris arsebuli SidakavSirebis xarj-
ze. darCenili Tavisufali radikali dakoncentrirebis dros mi-
hyveba vakuums. 
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bromSemcveli monosaqaridebis produqtTa analizi: bromSemcveli 
glikozidebis produqtTa gamosavali da ZiriTadi maxasiaTeble-
bi mocemulia cxril 1-Si. 

 
bromSemcveli monosaqaridebis maxasiaTeblebi. cxrili 1. 

na
er

T
e-

b
i 

bruto-
formu-

la 
lR. t. Pf 

mole-
kulu-
ri ma-
sa 

t
D][  

CHCl3 

gamosavali 

gra-
mi 

% 

5. 
C22H33O12

Br 
+1180C 0,62 570 -20,2 0,6 43% 

6. 
C22H33O12

Br 
+130-
1310C 

0,58 570 -54,0 0,7 50% 

 
sinTezirebul naerTTa agebuleba dadgenil iqna kvlevis fizik-
ur-qimiuri meTodebiT: elementuri analiziT, polarimetruli me-
TodiT, infrawiTeli speqtroskopiiT da 13C-birTvul-magnitur-re-
zonansuli speqtroskopiiT.  

sinTezirebul produqtTa infrawiTel speqtrSi ar SeiniS-
neba alilis jgufisaTvis damaxasiaTebeli STanTqmis zoli 1643-
1660 sm-1 ubanSi; 1041.4; 1241.9 sm-1 ubanSi SeimCneva damaxasiaTebeli 
zoli (C – O - C) bmisaTvis; 516.8-601.7 sm-1 (C-Br); 3463.7 sm-1 (C - CH3);  
2923.7-2954.5 sm-1 (CH2); 3471.4 sm-1 (CH3) (5 nivTierebisaTvis).  
 
bromSemcveli monosaqaridebis infrawiTeli speqtroskopiuli 
analizi 

cxrili 2. 

 
bmr 13C (, m.n.): 100,8 (C - 1); 61,8 (C - 6); 168,7-170,4 (RO-CO-CH3); 72,6 

(RO-CH2-CHBr-); 39,4 (RO-CH2-CHBr-); 41,8 (RO-CH2-CHBr-CH2); 54,8 (RO-
CH2-CHBr-CH2-CH-CH3); 27,2 (-C2H5); 38,3 (-CH3); 20,5-20,6 (RO-CO-CH3) (5 
nivTierebisaTvis). 

 
G  
 

na
er

T
e-

b
i C-O-C C-Br C-CH3 C=O CH CH2 CH3 -COO 

5 
1041.7-
1241.9 

516.8-
601.7 

3463.70 1751.1 2854.2 2962.7 3476.4 
1643.1-
1427.1 

6 1040.8 560.1 3415.28 1751.1
2924.2-
2967.8

3455.2 3455.2 
1540.3-
1468.6 
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LALI TABATADZE, MAIA TATARISHVILI, RAMAZ GAKHOKIDZE, 
NELI SIDAMONIDZE 

 
INTERACTION OF ALLILPRODOCED MONOSACCHARIDES WITH 

ETRYLENE ETHER OF 2 BROMPROPANIC ACIDS 
 

By interaction of allyl derivatives of monosaccharides (glucose, galac-
tose) ethyl 2-bromopropanoate ethyl ß-O-2,3,4,6-tetra-O-acetyl-D-glucopira-
nosyl-2-methyl-4-bromopentanoate and ethyl ß-O-2,3,4,6-tettra-O-acetyl-D-
galactopiranosyl-2-methyl-4-bromopentanoate; 
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mzia ramiSvili 

heterociklebis Semcveli - galaqtozidebis sin-

Tezi 

heterociklebis Semcveli naerTebi, rogoricaa alkaloide-
bi, antibiotikebi, hormonebi, vitaminebi, nukleinis mJavebi da sxva, 
fiziologiurad aqtiuri nivTierebebia. aRniSnuli tipis bunebrivi 
Tu sinTezirebuli naerTebis kvlevaSi miRweuli uzarmazari war-
matebis miuxedavad informacia axali, naxSirwylebTan dakavSire-
buli heterociklebis Sesaxeb sakmaod mwiria. amitom, Sesabamisi 
aRnagobis naxSirwylebis Semcveli heterocikluri naerTebis sin-
Tezi sainteresoa rogorc Teoriuli, ise praqtikuli mniSvnelo-
biT, ramdenadac biologiurad aqtiuri nivTierebebis modificire-
biT SesaZlebeli xdeba maTi gardaqmnis safexurebrivi kvleva da 
fiziologiuri aqtivobis regulireba. 

Cveni samuSaos mizans warmoadgenda heterociklebis Semcveli 
glikozidebis miReba. sawyisi heterocikluri naerTi sinTezire-
bul iqna cikluri diketonis 1,2,5,6 dibenzo_3,3,7,7 tetrameTilci-
klooqtandion 4,8-is (I) urTierTqmedebiT amiakTan, glicil-gli-
cinis meTilis eTerTan da 5-meToqsitriptaminTan. Sesabamisad si-
nTezirebul iqna 4,4,8,8 tetrameTil 2,3,6,7 dibenzo-9-oqsabicik-
lo(3,3,1)nonan1-il-amino-5-oli(II)4,4,8,8tetrameTil2,3,6,7dibenzo-9-
oqsabiciklo(3,3,1)no-nan-1-N(il-acetogli-cilglicin meTilis eTe-
ri)-5-oli (III) da 4,4,8,8 tetrameTil 2,3,6,7 dibenzo-oqsabicik-

lo(3,3,1)nonan-1N (5meToq-siindol3--eTil)-5oli(IV) 

 

 

sadac R = - NH2; NH – CH2CONHCH2COOCH3 ; 
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O – galaqtozidebis misaRebad SevarCieT -qlor 2,3,4,6 tetra-O-
acetil-D-galaqtopiranoza. 

 

1

CH2O AC
O

Cl
3

4

ACO

OAC

6

5

1
OAC

 

aqve gvinda aRvniSnoT, rom kondensirebuli heterocikluri 
glikozidebis misaRebad iyeneben ara Tavisufal halogengliko-
zidebs, aramed Canacvlebul glikozilhalogenidebs, radgan Ta-
visufali halogenglikozidebi nukleofiluri reagentebis, ker-
Zod, hidroqsilis jgufis Semcveli naerTebis mimarT xasiaTde-
bian maRali aqtivobiT. glikozidur centrSi nukleofiluri Ca-
nacvleba SeiZleba mimdinareobdes rogorc SN1, aseve SN2 meqaniz-
miT. am reaqciebis stereoqimiis Sesabamisi kanonzomierebidan ga-
momdinare, CanacvlebasTan erTad SeiZleba moxdes nawilobrivi 
an mTliani racemizacia glikozidur centrSi, an kidev, konfigu-
raciis Semobruneba. 

+R’OH
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O O
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1,2cis-acilglikozilhalogenidebis kondensacia hidroqsilis 
jgufis Semcvel naerTebTan, mag. spirtebTan iZleva 1,2 transg-
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likozidebs C-is SemobrunebiT. es SeiZleba iyos rogorc SN2 

reaqciis, aseve C-X bmis monomolekuluri heterolizis Sedegi, 
romelic iZleva glikozil kaTions . es ukanaskneli dauyov-
nebliv stabilizirdeba Sidamolekuluri nukleofiluri SeteviT 
C rTul eTerul jgufze cikluri aciloqsoniumis  ionis war-
moqmniT. spirtis urTierTqmedebas am ionis glikozidur centrze 
mivyavarT 1,2 transglikozidebis warmoqmnamde , e.i. xdeba C-is 
sruli Semobruneba. amitom acilglikozilhalogenidebis monomo-
lekuluri reaqciebi, romlis Sedegadac unda warmoqmniliyo ano-
meruli narevi, sinamdvileSi mimdinareobs stereospecifikurad 
stereoqimiuri kontrolis wyalobiT mezobeli aciloqsi jgufis 
 monawileobiT. 

Cven mier Catarebuli -qlor-2,3,4,6tetra-O-acetil-D-galaq-
to-piranozis kondensaciis reaqciebi hidroqsilis jgufis Semc-
vel heterociklebTan mimdinareobs 15-17 sT-is ganmavlobaSi oTa-
xis temperaturaze axlad damzadebuli vercxlis karbonatis Ta-
naobisas. 

sinTezirebul iqna heterociklebTan dakavSirebuli Semde-

gi O-galaqtozidebi: 5-O-(2,3,4,6-tetra-O-acetil--1galaqtopira-
nozil)-4,4,8,8 tetrameTil-2,3,6,7dibenzo-9-oqsabiciklo(3,3,1)nonan-1-

N-amini (V); 5-O-(2,3,4,6-tetra-O-acetil--1)galaqtopiranozil) 4,4,-
8,8tetrameTil 2,3,6,7 dibenzo-9-oqsabiciklo(3,3,1)nonan1-N-acetilg-
licilglicinis meTilis eTeri (VI) da 5-O-(2,3,4,6tetra-O-acetil-

-1) galaqtopiranozil) 4,4,8,8 tetrameTil 2,3,6,7 dibenzo-9-oqsa-
biciklo(3,3,1)nonan1-N-5-meToqsi-triptamini (VII). 

 

 

 

 

 sadac, R = -NH2; – NH – CH2 – CO – NH – CH2 – COOCH3; 
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sinTezirebul naerTTa aRnagoba dadgenilia kvlevis fizi-
kur-qimiuri meTodebiT: elementuri analiziT, polarimetruli 
meTodiT, iw, bmr 13C da bmr 1H speqtroskopiiT. 

sinTezirebul nivTierebaTa maxasiaTeblebi mocemulia 
cxrilSi. 

# 

miRe-
buli 
nivTi-
erebis 

# 

tlRC Rf*
 []D

t 

elementuli 
analizi 

g
am
o
s
av
l
ia
-

no
b
a 
%
 

napovnia % 

gamoTvlilia % 

C H N 

1 V 
128-
129,5 

0,41 
+63,4 
C0,42

63,52 6,34 2,35 
51,3 

t=19 68,85 6,4 2,2 

2 VI 
151–
152 

0,54 
+34,2 
C0,5 

60,53 6,83 3,58 
55,7 

t=19 60,92 6,25 3,64 

3 VII 
149-
150,5 

0,37 
+40 C0,37 66,01 6,98 3,80 

44,5 
t=19 66,5 6,4 3,44 

 

reaqciis mimdinareobas vakontrolebdiT Txelfenovani 
qromato-grafiiT. optikur brunvas vsazRvravdiT universalur 
saqarimetrze CY-3 iw speqtrebi miRebul iqna UR-20 tipis speq-
trofotometrze KBr. bmr 13C da bmr 1H gadaRebulia Bruker AC-300 
tipis xelsawyoze. 

bmr 13C speqtrSi aRiniSneba Semdegi pikebi: 71.6 – 104 m.n. (C1-

6); 24.34 m.n. da 24.13 m.n. (gem- dimeTilis jgufi C(CH3)2. 113.87 – 
1124.39 m.n. (C 1 – 4) benzolis meore birTvi). 

bmr 1H speqtrSi SeiniSneba protonebis Semdegi monacemebi: 
7.0 – 7.5 (8H aromatuli birTvis protonebis), 1.43 da 1.45 L (12H 
gemdimeTilis jgufis protonebi 4CH3), 3.60 L(3H1COOCH3); 3.20L (1H, 
NH); 2.0 3 (4H, 2CH2) da galaqtozis protonebis signali. 
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eqsperimentuli nawili 

5-O-(2,3,4,6-tetra-O-acetili-)-galaqtopiranozil)-4,4,8,8 te-
trameTil 2,3,6,7dibenzo-9-oqsabiciklo(3,3,1)-nonan-1-Naminis (V) 
sinTezi. 

viRebdiT 0,7 gr (0,002 moli)  qlor-2,3,4,6tetra-O-acetil-
D-galaqtopiranozisa da 0,77 gr (0,0025 moli) nivTiereba II-is 
xsnars 35 ml mSral eTerSi. vamatebdiT axlad damzadebul verc-
xlis karbonats (0,09mgr) narevs vurevdiT meqanikuri sarevelaTi 
16-18 saaTis ganmavlobaSi oTaxis temperaturaze. gafiltvrisa da 
aorTqlebis Semdeg darCenil sirofs vxsnidiT qloroformSi, va-
muSavebdiT gaaqtivebuli naxSiriT, kvlav vfiltravdiT da vaor-
TqlebdiT. miRebuli naleqis gadakristalebas vaxdendiT heqsani-
dan. warmoqmnil TeTr kristalebs vaSrobdiT da sisufTaves va-
mowmebdiT Txelfenovani qromatografiis saSualebiT (sistema: 
qloroformi-meTanoli 19:1). 

 analogiurad iqna sinTezirebuli VI da VII naerTebi.  
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MZIA RAMISHVILI 
 

SYNTHESIS OF HETEROCYCLIC CONTAINING  
O-GALACTOSIDES 

 
The reaction of condensation of -chloro-2,3,4,6-tetra-O-acetyl-D-ga-

lactopyranose with heterocyclic are studies. The new derivatives of O-ga-
lactosides are synthesized. Their structure was proved by physico-chemical 
methods of analysis. 
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mineda Wanturia, antonina msxilaZe  

 

buferuli xsnarebis Seswavlis meTodikis 

zogierTi aspeqti 
 

ganaTlebis sistema Tanamedrove etapze ganicdis struqtu-
rul da Tvisebriv cvlilebebs. ssip soxumis universiteti gada-
vida bakalavriatisa da magistraturis saswavlo gegmebis erT-
droul amoqmedebasa da ganviTareba-srulyofaze.  

dReisaTvis mTavari problemaa sabunebismetyvelo mecniere-
bis masStaburi reforma. is unda iyos orientirebuli sazoga-
doebis cnobierebisa da mecnieruli tendenciebis Secvlil moT-
xovnebze. sworad unda ganisazRvros aucilebeli codnis mocu-
loba ganaTlebis sistemuri reformebisa da modernizaciis gaT-
valiswinebiT. Secvlili programebis Sesabamisad, unda Seiqmnas 
saxelmZRvaneloebi, sadac qimiis, fizikis, biologiis, medicinis 
zRvarze Camoyalibebuli axali samecniero mimarTulebebi gax-
deba Tanamedrove mecnierebis Teoriuli safuZveli. sabunebismet-
yvelo fakultetze ar bardeba qimia, fizika, biologia, amitom am 
disciplinebis swavleba unda Seesabamebodes pirvelkurselTa Se-
saZleblobebsa da interesebs. qvemoT ganxiluli sakiTxi warmo-
adgens fundamenturs qimiis, biologiis, geografiis, fizikis spe-
cialobis studentebisaTvis.  

cocxali organizmebis homeostazis ZiriTadi faqtoria bi-
ologiuri areebis pH-is mniSvnelobaTa mudmivoba, anu tute-mJava 
(protolituri) balansis SenarCuneba gansazRvrul doneze, ro-
melic xorcieldeba buferuli sistemebis moqmedebis xarjze. niv-
TierebaTa cvlis procesSi organizmSi warmoiqmneba mJavebisa da 
fuZeebis didi raodenoba.  

fiziologiuri procesebis daxmarebiT mJavebi da fuZeebi 
organizmidan gamoiyofa nela, xolo maTi swrafi neitralizacia 
da biologiuri areebis pH-is SenarCuneba xorcieldeba fizikur-
qimiuri procesebis xarjze, romelTa Soris upirvelesad unda 
aRiniSnos protolituri wonasworoba buferul sistemebSi. am sa-
kiTxebSi studentTa ukeT garkvevis mizniT masalas vixilavT eta-
pobrivad, vinaidan sabunebismetyvelo mecnierebis Seswavla age-
bulia logikuri Tanmimdevrobis principze.  
I etapi _ buferuli xsnarebis Sedgenilobisa da moqmedebis meqa-
nizmis garkveva, misi mniSvneloba. 
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II etapi _ masalis asaTviseblad Semajamebeli cxrilebisa da sqe-
mebis micema. 
III etapi _ miRebuli codnis gansamtkiceblad amocanebis amoxsna 
da testuri davalebebis Sesruleba. 
IV etapi _ samecniero-laboratoriuli kvlevebisaTvis saWiro unar-
Cvevebis Camosayalibeblad Sesabamisi laboratoriuli samuSaoebis 
Sesruleba.  
buferuli xsnari _ fizikur-qimiuri sistemaa, Semdgari susti 
mJavas (an fuZis) da misi Sesabamisi marilisagan, romelsac unari 
aqvs garkveul intervalSi SeinarCunos xsnaris pH-is mudmivoba 
ganzavebisas an masze mcire raodenobis mJavas da tutis damate-
bisas. 

 mJava buferuli sistema fuZe buferul sistema  
 
 

HA ⇄ H+ + A- B + H+ ⇄ BH+ 
 

 

KA=
][

][][

HA

AH  
 ; 

][][

][1











HB

BH

K
K

BH
H

 ; 

 
 

[B] = CB; 
[HA] = CHA ; 
[BH+] = CMA; 
[A‾] = CMA ;; 

B

W
BH K

K
K  ; 

 
 

[H+] = 
][

][



A

HAK A = 
MA

HA
A C

C
K ; [H+] = 

BB

MAWBH

CK

CK

B

BHK 


 

][

][
; 

 

pH = pKA – lg
MA

HA

C

C
 pH = pKW – pKB - lg

B

MA

C

C
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buferuli moqmedebis arsi 
 

buferuli narevi dama
teb. 
naer
Ti. 

buferul narevSi mimdinare procesebi 

CH3COOH+ 
+CH3COONa 

pH=4,7 

H2O 
 
 
 

HCl 
 
 
 

KOH 
 

mJavasa da marilis Tanafardoba 

CCH3COOH/CCH3COONa an CCH3COOH/CCH3COO‾ ar 
icvleba, e.i. [H+] rCeba mudmiv sidided. 

H++Cl‾+CH3COO‾→CH3COOH+Cl‾, mimdinareobs 
damatebuli mJavas neitralizacia natriumis 
acetatis meSveobiT, amitom xsnaris pH rCeba 

mudmiv sidided. 
CH3COOH+K=+OH‾→CH3COO‾ + H2O, e.i. xdeba 

damatebuli tutis neitralizacia ZmarmJava-
Ti, amitom buferis pH ar icvleba. 

NH3+NH4Cl 
pH=9,2 

H2O 
 
 
 

HCl 
 
 
 

KOH 

fuZisa da marilis Tanafardoba CNH3/CNH4Cl 

an CNH3/CNH4
+ buferuli xsnaris ganzavebisas 

ar icvleba, pH rCeba mudmiv sidided. 
mimdinareobs damatebuli mJavas neitraliza-
cia amiakiT, buferuli xsnaris pH ar icv-

leba. 
tute reagirebs amoniumis ionTan, warmoiqmne-
ba amiaki, amitom buferuli xsnaris pH ar ic-

vleba. 
Na2HPO4+ 
+NaH2PO4 

H3PO4⇄H++H2PO4‾ 
pKA′=1,96 Zlieri 

mJava 

H2PO4‾⇄H++HPO4
2‾ 

pKA′′=6,7 susti mJava 

H2PO4‾+HOH⇄H3PO4+
OH‾ 

pKB′′=11,04 Zalian 
susti fuZe 

HPO4
2‾⇄ H++PO4

3‾ 
pKA′′′=12,44 

HPO4
2‾+HOH⇄H2PO4‾+

OH‾ 
pKB′′′=7,3 susti fu-

Ze 

H2O 
 
 
 
 
 

HCl 
 
 
 
 
 
 

KOH 
 

ori marilis koncentraciis Tanafardoba, er-
Ti _ Na2HPO4 iqceva rogorc susti fuZe, meo-
re _ NaH2PO4 _ rogorc susti mJava, buferuli 

xsnaris ganzavebisas pH mudmivia. 
 

damatebuli mJava neitralizdeba hidrofos-
fatiT, warmoiqmneba dihidrofosfati, rome-
lic wonasworobis darRvevis gamo warmoqmn-
is hidrofosfats, amitom ori marilis kon-
centraciaTa Tanafardoba aRdgeba da bufer-

uli xsnaris pH rCeba mudmivi. 
 

tute reagirebs dihidrofosfatTan hidrofo-
sfatis warmoqmniT, romelic ierTebs wylis 
molekulidan wyalbadis ionebs, kvlav war-
moqmnis dihidrofosfats, amitom ori mari-
lis koncentraciis Tanafardoba aRdgeba da 

pH mudmivi rCeba. 
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adamianis organizmSi gansakuTrebiT did rols TamaSoben 
cilovani, bikarbonatuli da fosfaturi buferebi. cilovani bu-
feri warmoadgens sistemas, romelic Sedgeba proteinis (Pt) da 
misi marilisagan Zlier fuZesTan. am buferis komponentebi SeiZ-
leba gamoisaxos Semdegnairad: 

 
buferuli xsnaris raodenobriv zomad miRebulia buferu-

li tevadobis cneba. buferuli tevadoba (ß) ewodeba Zlieri mJa-
vas an Zlieri fuZis eqvivalentebis raodenobas (moli), romelic 
unda daematos 1 l buferul xsnars, raTa misi pH erTi erTeu-
liT Seicvalos. ansxvaveben buferul tevadobas mJavas mixedviT 

(ßmJ.) da tutis mixedviT (ßtut), romelTac angariSoben Semdegi ga-
mosaxulebebiT: 

ßmJ. = 
buf.xsn.

mJ.mJ.

VpH

)/1( VzC
; ßtut =

buf.xsn.

tut.tut.

VpH

)/1( VzC
, 

sadac C(1/zmJ.) da VmJ. _ damatebuli Zlieri mJavas eqvivalen-
tis moluri koncentracia da moculobaa; C(1/ztut..) da Vtut. _ da-
matebuli tutis eqvivalentis moluri koncentracia da mocu-

loba; pH _ Zlieri mJavas (tutis) damatebisas buferuli xsnaris 
pH-is cvlileba; Vbuf.xsn. _ buferuli xsnaris sawyisi moculoba. 

 buferuli xsnarebis fiziologiuri mniSvnelobis gasark-
vevad vixilavT iseT sakiTxebs, rogoricaa acidozi da alkalo-
zi; hidrokarbonatuli, hodrofosfaturi, hemoglobinuri, cilo-

Pt
COOH

NH2

Pt
COO

NH2

Pt
COOH

H2O
NH2

+

H+

OH

OH3
+

Pt
COO

NH2

+ OH3
+

S.mJ.

mJava ionizacia

+
mJ. f. S.f.

Pt
COO

NH2

+ H2O
OH

OH3
+

Pt
COOH

NH2

f. mJ. S.f.S.mJ.

+ OH3
+

fuZe ionizacia

H+

mJava

SeuRlebuli fuZe (marili)
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vani buferuli sistemebis moqmedebis meqanizmebs. buferuli sis-
temebis erToblioba sisxlis plazmasa da eriTrocitebSi uzrun-
velyofs ori umniSvnelovanesi fiziologiuri procesis mimdi-
nareobas _ sisxlis pH-is SenarCunebas gansazRvrul doneze 
(pH=7,357,45) (miuxedavad qsovilebidan CO2-isa da H+-ionebis ganu-
wyveteli miwodebisa) da sunTqvas _ sisxlis mier Jangbadisa da 
CO2-is miRebas da transports. 

 sasunTqi organoebis, sisxlis mimoqcevis sistemis, 
RviZlis, kuWis, Tirkmelebis daavadebisas, mowamvlis, diabetis, 
SimSilis, damwvrobis da sxva SemTxvevebSi, SeiZleba adgili 
hqondes mJavas mixedviT buferuli tevadobis gadaxras normidan 
_ Semcirebas an gadidebas, e.i. paTologiur movlenebs: acidozs 
da alkalozs.  

 acidozi _ es aris fiziologiuri sistemis mJava buferuli 
tevadobis Semcireba normasTan SedarebiT. alkalozi _ es aris 
fiziologiuri sistemis mJava buferuli tevadobis gazrda nor-
masTan SedarebiT. paTologiur cvlilebaTa siRrmeze damokide-
bulebiT ansxvaveben kompensirebul da arakompensirebul acid-
ozs da alkalozs. kompensirebuli acidozis (alkalozis) dros, 
miuxedavad mJava buferuli tevadobis normidan gadaxrisa, sisx-
lis pH inarCunebs mniSvnelobas normis farglebSi (7,35<pH<7,45). 
arakompensirebuli acidozi xasiaTdeba sisxlis mJava buferuli 
tevadobisa da pH-is SemcirebiT (6,8<pH<7,35), xolo arakompensire-
buli alkalozi _ sisxlis mJava buferuli tevadobisa da pH-is 
gazrdiT. normasTan SedarebiT sisxlis pH-is Semcirebas ewodeba 
acidemia, xolo gadidebas _ alkalemia. sisxlis pH-is gadaxra 
romelime mxares 0,6 erTeuliT iwvevs organizmis sikvdils. 

 Teoriuli sakiTxis damuSavebis Semdeg miRebuli codnis gan-
mtkicebisaTvis da studentTa damoukidebeli muSaobis gasaaqtiu-
reblad maT eZlevaT amocanebi sxvadasxva pH-is mqone buferuli 
xsnarebis Semadgeneli komponentebis koncentraciebis, moculo-
bis, Tanafardobebis, wyalbad- da hidroqsil-ionTa koncentraci-
ebis maCveneblebis gaangariSebisaTvis. am dros maT unda SeZlon 
sacnobaro cxrilebiT Tavisuflad sargebloba da maTematikuri 
gaangariSebebis Sesruleba. 

 testebi ganixileba ara mxolod rogorc studentთa gamoc-

dis da miRebuli codnis შefaseba-kontrolis meTodi, aramed, ro-
gorc aqtiuri swavlebis mravalmxrivi mimarTulebis damyarebis 

saSualeba. es midgoma mdgomareobs imaSi, rom studentma unda შe-
Zlos miRebuli codnis gamoyeneba nebismieri problemis gadawy-
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vetis procesSi. SerCeuli gvaqvს Teoriuli, gaangariSebiTi da eq-

sperimentuli saxis testebi buferul xsnarebze. 

 gaangariSebiTi testis magaliTebi: 

1. ras udris natriumis acetatis koncentracia 0,1 М Zmarm-
Javas xsnarSi, rom miviRoT pH= 3,74 mqone buferuli xsnari, Tu 
cnobilia, rom pKCH3COOH = 4,76. 

 a) 0,01 moli/l; b)0,065 moli/l; g)0,025 moli/l; d) 0,175 moli/l  

2. gamoiangariSeT [H+], [OH-] da pH xsnarisaTvis, romelic 

miiReba 30 ml 0,1 М ZmarmJavas xsnaris da 50 ml 0,3 М kaliumis 
acetatis xsnaris SereviT, Tu cnobilia, rom KCH3COOH=1,74·10-5.  

 a) 3,76; b) 5,36; g) 4,51; d) 7,23. 

 amocana. gamoiangariSeT [H+], [OH-] da pH xsnarisaTvis, ro-
melic miiReba 30 ml 0,1 M ZmarmJavas xsnaris da 50 ml 0,3 M 
kaliumis acetatis xsnaris SereviT, Tu cnobilia, rom 

K COOHCH3
=1,74 10-5 

amoxsna: 
moc.: 

V1(CH3COOH) = 30 ml  

1MC (CH3COOH) = 0,1 moli/l 

V2(CH3COOK) = 50 ml 

2MC (CH3COOK) = 0,3 moli/l 

COOHCHK
3

 =1,74·10-5. 

--------------------------------------------- 
[H+] = ? [OH‾]=? pH=? 
 

801000

1000503,0
3 


COOKCHC = 0,1875 moli/l.  

ZmarmJavas sawyisi koncentracia COOKCHC
3

=0,0375 moli/l, ionizaci-

is Sedegad warmoiqmneba:  

CH3COOH⇄CH3COO‾ + H+ 

COOHCHC
3

=(0,0375 – x) moli/l; 

H
C = x moli/l; COOCH

C
3

= (0,188 + x) moli/l; 

COOHCHK
3

 = 
][

][][

3

3

COOHCH

COOCHH  
; 1,74.10-5 =

)0375,0(

)188,0(

x

xx




;  

x<<0,0375 < 0,188;  
0,0375 – x  0,0375; 0,188 + x  0,188;  

Vxsnari = V1 + V2 

Vxsnari = 30 + 50 = 80 ml 

ZmarmJavas koncentracia xsnarebis Serevis 

Semdeg tolia:  

801000

1000301,0
3 


COOHCHC = 0,0375 moli/l. 

kaliumis acetatis koncentracia xsnarebis 

Serevis Semdeg tolia: 
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aqedan gamomdinare: 1,74·10-5 = x
0375,0

188,0
; 

[H+]=x = H
C = 3,5·10-6 moli/l;  

[OH-]= OH
C = 

6

14

105,3

101







=2,85·10-9 moli/l; 

pH = -lg[H+] = -lg3,5·10-6= 6 – 0,54 = 5,36. 
 

 praqtikul nawilSi laboratoriuli mecadineobebis dros 
studentebi asruleben Semdeg samuSaoebs: buferuli narevis mom-
zadeba da pH-is gansazRvra; buferuli xsnarebis ganzaveba, mJave-
bis da tuteebis moqmedeba, buferuli tevadobis gamoTvla. la-
boratoriuli muSaoba studentebs gamoumuSavebs mecnieruli kv-
levis Cvevebs, moamzadebs maRalkvalificiur specialistebad. 

vfiqrobT, dasmuli sakiTxis am meTodiT Seswavla karg 
samsaxurs gauwevs studentebs da daexmareba maT SemdgomSi Teme-
bis ukeT aTvisebaSi.  
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MINEDA CHANTURIA, ANTONINA MSKHILADZE 
 

SOME ASPECTS OF BUFFER S0LUTIONS  
TEACHING METODOLOGI 

 
On the basis of long-term experience of analytical chemistry teaching, 

the composition of buffer solution, mechanism of activity, meaning and pH 
determination of basic principles of studying methodology is established. In the 
present article the main attention is directed towards the necessary methods of 
studying of theoretical materials and means with the use of summarising tables, 
schedules, tasks, laboratory research. 
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 , -bis(trimeTilsiloqsi)meTilhidridsiloqsanis 

hidriduli mierTebis reaqcia  

trieToqsimeTakriloqsisilanTan 
 
savarcxliseburi aRnagobis siliciumorganuli oligomere-

bis miRebis mizniT, romlebic Seicaven trieToqsisililirebul 
jgufebs gverdiT jaWvSi, Seswavlilia α,ω-bis(trimeTilsiloqsi) 
meTilhidridsiloqsanis hidriduli mierTebis reaqcia trieToq-
simeTakriloqsisilanTan. 

sawyisi trieToqsisilanis miRebis mizniT, Cvens mier pir-
vel stadiaze Catarebulia meTakrilis mJavas heterofunqciuri 
kondensaciis reaqcia tetraeToqsisilanTan moreagire komponen-
tebis 1:1 TanafardobiT. gamoyofili eTilis spirti idevneboda 
sareaqcio aredan. SemdgomSi sareaqcio produqti gamoxdil iqna 
vakuumSi. reaqcia ZiriTadad mimdinareobs Semdegi sqemis mi-xed-
viT:  

 
CH2=C-COOH + Si(OC2H5)4

Me Me

CH2=C-COOSi(OC2H5)3-C2H5OH

 
miRebuli trieToqsimeTakriloqsisilanis fizikur-qimiuri 

maxasiaTeblebi emTxveva literaturul monacemebs [1,2]. 

mierTebis reaqciebi Seswavlilia katalizator platinaq-
lorwyalbadmJavas 0,1 M xsnaris (tetrahidrofuranSi) Tanaobisas, 
moreagire komponentebis 1:35 Tanafardobisas, sxvadasxva tempera-
turaze (60÷80˚C), absoluturi toluolis xsnarSi [3,4]. reaqcia 
mimdinareobs Semdegi sqemis mixedviT: 

Me3SiO SiMe(H)O SiMe3m
CH2 C(Me)+

Catm COOSi(OEt)3CH2 C(Me)+
Catm Me3SiO Si Si

H

Me

O SiMe3

C2H3(Me)

Me

O

CO

OSi(OEt)3
(a)

(b)

(c)  

sadac m 35, [(a)+(b)](c) = 35. I1 (60˚C), I2 (70˚C), I (80˚C). 
Seswavlilia aqtiuri ≡Si_H bmis koncentraciis Semcireba 

droSi meTilhidridsiloqsanis hidriduli mierTebis dros trie-
ToqsimeTilakriloqsisilanTan. dadgenilia, rom temperaturis ga-
zrdasTan erTad izrdeba hidrosililirebis reaqciis siRrme da 
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siCqare. hidrosililireba ar mimdinareobs srulad da rCeba 
reaqciaSi Seusvleli aqtiuri ≡Si_H jgufebi. amitom hidrosili-
lirebis reaqciis dros miiReba sxvadasxva rgoliani oligomeri 
[5,6]. agreTve dadgenilia, rom meTilhidridsiloqsanis hidriduli 
mierTebis reaqcia trieToqsimeTakriloqsisilanTan sawyis stadi-
aze aris meore rigis. gansazRvrulia hidrosililirebis reaq-
ciis siCqaris mudmivebi sxvadasxva temperaturaze: k60

0
C=0,7678, 

k70
0

C=1,2498, k80
0

C=2,3008 (γ =1.7); aqtivaciis energia Eaqt.  52 kj/moli. 
sinTezirebuli oligomerebi warmoadgenen gamWvirvale pro-

duqtebs, romlebic kargad ixsnebian aromatuli tipis organul 

gamxsnelebSi xvedriTi siblantiT xv=0.030.04, romelTa Sedgeni-
loba da struqtura damtkicebul iqna funqciuri da elementuri 
analiziT, iw, 1H da 13C bmr speqtruli monacemebiT. aseve Catare-
bulia rentgenografiuli gamokvlevebi, romlis saSualebiTac da-
dgenilia, rom miRebuli oligomeri warmoadgens erTfazian amor-
ful sistemas, jaWvTaSorisi manZilis mniSvnelobiT d1=8,63 Å. sa-
varcxliseburi agebulebis siloqsanuri oligomerebis gamosava-
li da zogierTi fizikur-qimiuri Tviseba mocemulia cxrilSi.  

 
cxrili  

 
sinTezirebuli oligomerebis zogierTi 

fizikur-qimiuri Tviseba 
 

oligo-
meris № t˚C 

Ggamosa-
vali, 

% xv d1, Å 

hidro-
silili-
rebis 
siRrme, 

% 

k, 
l/moli

wm 

I1 60 78 0.03 - 63 0,7678 

I2 70 79 0.03 - 74 1,2498 

I 80 80 0.04 8,63 84 2.3008 

 
sinTezirebuli oligomerebis iw speqtrSi SeimCneva reaq-

ciaSi Seusvleli ≡Si_H bmisaTvis damaxasiaTebeli STanTqmis 
zoli 2160-2165 sm-1 ubanSi. speqtrSi aseve SeimCneva ≡Si_O–C≡ bmi-
saTvis damaxasiaTebeli STanTqmis zoli 1155 sm_1 ubanSi. ≡Si_Me 
da ≡Si_Me3 bmebisaTvis damaxasiaTebeli STanTqmis zolebi 1270 da 
840 sm_1 ubanSi [7]. 

meTilhidridsiloqsanis trieToqsimeTakriloqsisilanTan mi-
erTebisas markovnikovis wesis mixedviT hidrosililirebis pro-
duqti naklebi raodenobiT warmoiqmneba farmeris wesis mixedviT 
1,4-mierTebis produqtTan SedarebiT (1:2,8), anu 26 % (markovnikovi) 
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da 74 % (farmeri), rac SeiZleba aixsnas trieToqsimeTakriloqsi-
silanis molekulaSi meTilis jgufis sivrciTi dabrkolebiT. am-
gvarad, hidrosililireba SeiZleba ori mimarTulebiT warimar-
Tos: 

 
amdenad, Cvens mier pirvelad aris Seswavlili meTilhid-

ridsiloqsanis hidriduli mierTebis reaqciebi trieToqsimeTak-
riloqsisilanTan katalizatoris platinaqlorwyalbadmJavas Ta-
naobisas. miRebuli savarcxliseburi agebulebis meTilsiloqsa-
nuri oligomerebi eToqsi jgufebiT gverdiT jaWvSi warmoadge-
nen saintereso produqtebs da SesaZlebelia gamoyenebul iqnan 
rogorc SemakavSireblebi sxvadasxva saxis kompoziciuri masal-
is, aseve silikagelis da silikaaerogelis misaRebad.  
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akriloqsisilanTan. meoTxe respublikuri samecniero-
meToduri konferencia qimiaSi. Tbilisi, gv. 46, 2002.  
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NANA PIRTSKHELIANI, TAMAR TATRISHVILI 
 

HYDRIDE ADDITION OF ,-
BIS(TRIMETHYLSILOXY)METHYLHYDRIDESILOXANE TO  

TRIETHOXYMETHACRYLOXYSILANE  
 

The reaction of hydrosilylation of bis(trimethylsiloxy) methylhy-
dridesiloxane oligomer to triethethoxymethacryloxysilane at 1:35 ratio of ini-
tial compounds, in the presence of catalyst platinum hydrochloric acid (0,1 M 
solution in tetrahydrofuran) were investigated and combtype methylsiloxane 
oligomers containing propyl- and isopropyloxytriethoxysilane fragments in the 
side chain were obtained. Hydrosilylation reaction order, rate constants and 
activation energies were calculated. By NMR spectra data it was shown that 
the reaction proceeds according both to Farmer and Markovnikov rule. The 
synthesized oligomers were studied by wideangle roentgenographic methods. 
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b i o l o g i a 
 

irina buliskeria, zaur lomTaTiZe.  

 

samegrelos regionis sxvadasxva tipis niadagSi 

baqteriebisa da aqtinomicetebis gavrceleba 
 

Seswavlilia samegrelos regionis sxvadasxva tipis, ker-
Zod: aluviuri-karbonatuli, aluviuri-maZRari, aluiuri-mJave da 
subtropikul-lebian niadagebSi mikroorganizmebis saerTo rao-
denoba da calkeuli jgufebis gavrcelebis Taviseburebani. dad-
genil iqna, rom mikroorganizmTa raodenobis mixedviT yvelaze 
maRali maCvenebliT xasiaTdeba aluviur-karbonatuli tipis nia-
dagi 822,3•105, xolo aluviuri-maZRari, aluviuri-mJave da subtro-
pikul-lebian niadagSi mikroorganizmebis raodenoba SedarebiT 
mcirea 606•105, 218,0•105, 480•105 ujredi Sesabamisad (1gr mSral 
niadagSi). agreTve, gamokvleul iqna aRebuli niadagis tipebSi 
baqteriebisa da aqtinomicet_antagonistebis gavrceleba. 

 
sakvanZo sityvebi: niadagi, mikroorganizmi, aqtinomiceti, 

baqteria, antagonizmi. 
 

niadagi dasaxlebulia mravalricxovani da mravalferovani 
organizmebiT, romlebic monawileoben niadagSi mimdinare sxvada-
sxva procesebSi. maT Soris vxvdebiT: baqteriebs, celulozis da-
mSlel mikroorganizmebs, mikroskopul sokoebs, oligonitrofi-
lebs, aqtinomicetebs [1]. 

aqtinomicetebi, rogorc mikroorganizmebis specifikuri jgu-
fi, warmoadgenen antibiotikebis, vitaminebis da sxva biologiu-
rad aqtiuri nivTierebebis producentebs, romelTac farTo ga-
moyeneba aqvT medicinasa da kvebis mrewvelobaSi [2]. 

aqedan gamomdinare, niadagis mikrobiologiuri kvleva mniS-
vnelovania rogorc praqtikuli, aseve Teoriuli TvalsazrisiT. 

 
masalebi da meTodebi 
kvlevis obieqts warmoadgenda samegrelos regionis oTxi 

wertilidan aRebuli niadagebi: Suaqalaqi – alviur-karbonatuli 
tipis niadagi, zanaTi – alviur-maZRari tipis niadagi, marani – 
alviuri-mJave tipis niadagi, wyemi – subtropikul-lebiani tipis 
niadagi; am niadagebidan gamoyofili baqteriebi da aqtinomicete-
bi. 
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niadagidan mikroorganizmebis gamoyofas vaxdendiT teperis 
mier SemoTavazebuli da mikrobiologiis did praqtikumSi aRwe-
rili meTodebis mixedviT [3,4]. sakveb areebad gamoyenebul iqna: 
krasilnikovis sinTezuri are (aqtinomicetebisTvis), eSbis sakvebi 
are (oligonitrofilebisTvis), Capekis are (sokoebisTvis), hetCin-
sonis are (celulozis damSleli baqteriebisTvis), burkholte-
ris sakvebi are (saprofituli mikroorganizmebisTvis). sakvlevi 
kulturebis antagonistur Tvisebebs vswavlobdiT egorovis blo-
kebis meTodiT [4]. 

 
Sedegebi da maTi ganxilva 

 
niadagis nimuSebi aRebul iqna samegrelos regionis, kerZod, 

abaSis raionis Semdeg soflebSi:  
Suaqalaqi – alviur-karbonatuli tipis niadagi 
zanaTi – alviur-maZRari tipis niadagi 
marani – alviuri-mJave tipis niadagi 
wyemi – subtropikul-lebiani tipis niadagi  

samuSaos sawyis etapze sakvlev niadagebSi ganisazRvra te-
nis raodenoba. dadgenil iqna, rom mocemul nimuSebSi maRali te-
nianobiT gamoirCeva aluviur-maZRari tipis niadagi_0,2708%, subt-
ropikul-lebiani tipis niadagi_0,16395%, aluviur-karbonatuli da 

0,099

0,2708

0,16395

0,0602

0

0,05

0,1

0,15

0,2

0,25

0,3

1 2 3 4

 
1. aluviuri karbonatuli tipis niadagi 
2. aluviur-maZRari tipis niadagi 
3. subtropikul-lebiani tipis niadagi 
4. aluviuri-mJave tipis niadagi 

 

sqema 1. samegrelos regionis niadagis nimuSebSi tennis 
raodenoba procentebSi 
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aluviuri-mJave tipis niadagebSi ganisazRvra tenis SedarebiT 
dabali maCvenebeli_ 0,099% da 0,0602% Sesabamisad (sqema1). 

gansazRvrul iqna calkeuli jgufis mikroorganizmebis ra-
odenoba sakvlevi niadagis nimuSebSi. Sedegebi mocemulia cxri-
li #1. 
 cxrili #1. 
 

samegrelos aluviur-karbonatuli, aluviur-maZRari,  
aluviuri-mJave da subtropikul-lebiani tipis niadagis mikroflora. 
 

niadagis 
 tipebi 

mikroorganizmTa jgufebi 
raodenoba 1gr. 
mSral 
niadagSi 

 A
al

u
vi
u
r
-

ka
r
b
o
na
t
u
l
i 

sokoebi 18,1•105 

aqtinomicetebi 6,46•105 

celulozadamSlelebi 1,74•105 

oligonitrifilebi  334,5•105 

saprofitebi 462,2•105 

 a
l
u
vi
u
r
- 

 m
aZ
R
ar

i 

sokoebi 30,06•105 

aqtinomicetebi 37,67•105 

celulozadamSlelebi 5,91•105 

oligonitrofilebi 247,6•105 

saprofitebi 284,5•105 

s
u
b
t
r
o
pi
ku

l
- 

l
eb

ia
ni
 

sokoebi 19,12•105 

aqtinomicetebi 21,69•105 

celulozadamSlelebi 1,02•105 

oligonitrofilebi 174,8•105 

saprofitebi 2,83•105 

al
u
vi
u
r
i 

mJ
av
e 

sokoebi 3,49•105 

aqtinomicetebi 185,1•105 

celulozadamSlelebi 10,64•105 

oligonitrofilebi 851,1•105 

saprofitebi 34,0•105 
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samuSaos Semdeg etapze Seswavlil iqna samegrelos regi-
onis oTxi tipis niadagidan gamoyofili aqtinomicitebis (6 kul-
tura) urTierTantagonizmi. cxrili #2. 

rogorc Sedegebis analizi gviCvenebs, am niadagebidan gamo-
yofili aqtonomicetebi xasiaTdebian maRali aqtivobis unariT, 
rasac adasturebs maT mier gamovlenili antagonizmi sxva kul-
turebis mimarT. 

daTrgunvis yvelaze maRali zona gamovlinda kulturebis 
22 da 11 (12,5mm); 42 da 11(12mm); 22da 33(8,2mm) urTierTqmedebisas. 
saSualo zonebi mogvca 21 da 32 (6,2mm), 32 da 11 (6,5mm), 21 da 33 
(8,0mm), 32 da33 (7,0mm), 42 da 33 (4,5mm) urTierTqmedebam. danarCen 
SenTxvevebSi ki daTrgunvis zonebi meryeobs 0-dan 4mm-mde. 

aqedan gamomdinare, Cvens mier gamoyofili aqtinomicetebi 
xasiaTdebian urTierTantagonizmis unariT, rac imis maCvenebelia, 
rom TiToeuli maTgani gansxvavebul Stams warmoadgens. 
 
 

# antagonisti 
testi 

11 21 22 32 33 42 
daTrgunvis zona mm-Si 

1 11  0,0 0,0 0,0 0,0 0,0 
2 21 5,5  0,0 6,2 8,0 0,5 
3 22 12,5 4,0  2,0 8,2 1,5 
4 32 6,5 0,0 2,0  7,0 0,0 
5 33 3,0 3,0 0,0 2,5  5,2 
6 42 12,0 7,2 2,0 2,3 4,5  

cxrili 2. samegrelos alviur-karbonatuli, alviur-maZRari, 
alviuri-mJave da subtropikul-lebiani tipis niadagidan gamoyofili 

aqtinomicetebis urTierTantagonizmi. 
 A 

 aseve, Seswavlil iqna samegrelos regionis oTxi tipis nia-
dagis sxvadasxva wertilebidan gamoyofili baqteriebis antago-
nisturi Tvisebebi. Sedegebi mocemulia cxrilSi #3.  

 

# antagonisti
testi 

11 31 41 61 71 81 
daTrgunvis zona mm-Si 

1 11  0,4 0,0 2,0 0,0 0,0 
2 31 0,0  1,0 0,0 0,0 0,0 
3 41 1,0 0,5  0,0 0,0 0,0 
4 61 0,0 0,0 0,5  0,0 0,0 
5 71 0,0 0,5 0,4 0,0  0,0 
6 81 0,4 0,0 0,5 0,0 0,0  

cx. #3 samegrelos 4 tipis niadagidan gamoyofili 
baqteriebis urTierTantagonizmi 
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cxrilSi arsebuli monacemebis mixedviT, kulturebi 71 da 
81 ar avlens antagonistur Tvisebebs sxva kulturebis mimarT. ga-
cilebiT aqtiurni aRmoCnda danarCeni 4 kultura. daTrgunvis 
zonis sidide aRniSnul SemTxvevaSi meryeobs 0,4-dan 1mm Soris.  

Catarebuli samuSaos safuZvelze SeiZleba davaskvnaT, rom 
Cvens mier Seswavlili baqteriebi sxvadasxva Stamebs warmoagenen. 

aqedan gamomdinare, samegrelos regionis sxvadasxva tipis 
niadagi dasaxlebulia mravalricxoveni da mravalferovani mik-
rofloriT, maT Soris sxvadasxva gvaris aqtinomicetebiTa da ba-
qteriebiT. 
 
 

gamoyenebuli literatura: 
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IRINA BULISKERIA, ZAUR LOMTATIDZE 
 

DISTRIBUTION OF BAQTERIA AND ACTINOMYCETES IN SOME 
TUPE OF SOILS OF SAMEGRELO REGION 

 
The peculiarities of the distribution of general amount and separate 

groups of microorganisms in alluvial calcareous, alluvial-saturated, alluvial-
acid and subtropical gley soils of different types in Samegrelo region have been 
studied. It has been established that according to the amount of microorganisms 
alluvial calcareous type of the soil has the highest index (822,3x105), while the 
amount of alluvial-saturated, alluvial-acid and subtropical gley soils is com-
paratively small (606,0x105, 218,0x105, 480,0x105 cells, respectively) (in 1 g 
of arid soil). Also, the distribution of bacteria and actinomyce-antagonists was 
investigated in these soils. 
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nana kotia, ilia gorozia,  

irine buliskeria, gulnara qarCava 

 

Sida qarTlis zogierTi tipis niadagSi celulo-

zadamSleli mikroorganizmebis gavrceleba 
 

Seswavlilia Sida qarTlis sxvadasxva tipis, kerZod: ya-
visferi gamotutuli, aluviuri-karbonatuli, mdelos yavisferi, 
yavisferi-karbonatul niadagebSi celulozadamSleli mikroor-
ganizmebis gavrcelebis Taviseburebani. dadgenil iqna, rom Seswa-
vlili niadagebidan aluviur-karbonatuli tipis niadagi Seicavs 
ufro met celulozadamSlel mikroorganizms-9091 (ujredi 10gr. 
mSral niadagSi), vidre yavisfer gamotutuli da yavisfer-karbo-
natuli tipis niadagebi. maTi raodenoba am niadagebSi SedarebiT 
mcirea - 99 da 59 mikroorganizmi Sesabamisad. agreTve, dadgenil 
iqna, rom aRebuli niadagis tipebi erTmaneTisagan gansxvavdebian 
celulozadamSleli mikroorganizmebis saxeobrivi Semadgenlob-
iT.  

 sakvanZo sityvebi: mikroorganizmi, niadagi, celulozada-
mSleli, fermenti.  

dRes gansakuTrebuli yuradReba eqceva niadagis celul-
ozadamSleli mikroorganizmebis Seswavlas[1] 

am jgufis mikroorganizmebis celulazuri aqtivobis mqo-
ne egzofermentebiT mimdinareobs mcenaris Zneladmineralizebadi 
naSTebis daSla da niadagis humusis Seqmna. magram ucnobia niad-
agis tipis gavlena am procesis aqtivobaze da am mikroorganiz-
mebis saxeobriv da raodenobriv Sedgenilobaze.  

aqidan gamomdinare, niadagSi celulozadamSleli mikro-
organizmebis kvlevas eniWeba didi mniSvneloba[2,3]. Cvens mizans 
Seadgenda Segveswavla Sida qarTlis zogierTi tipis niadagSi 
celulozadamSleli mikroorganizmebis gavrceleba, niadagis ti-
pisa da tenis gavlena maT Tvisobriv da raodenobriv Semadgen-
lobaze. 

masalebi da meTodebi 
kvlevis obieqts warmoadgenda Sida qarTlis oTxi tipis 

niadagi: 
yavisferi gamotutuli tipis niadagi _sof. ateni  
aluviuri-karbonatuli tipis niadagi _sof. karaleTi  
mdelos yavisferi tipis niadagi _sof. xelTubani  
yavisferi-karbonatuli tipis niadagi _sof. nadarbazevi  
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niadagidan celulozadamSleli mikroorganizmebis gamoyo-
fas vaxdendiT teperis mier SemoTavazebuli meTodiT. sakveb ar-
ed gamoyenebul iqna imSeneckisa da solncevas are da Capekis are. 
mikroorganizmebis raodenobas vsazRvravdiT mak-kredis cxrilis 
mixedviT. 

A* N/ B, 
sadac A – cifruli maxasiaTebeli mak-kredis cxrilis 

mixedviT; 
 N – cifruli maxasiaTeblis Sesabamisi ganzaveba; 
 B- 1 grami nedli niadagis mSrali wona; 
 celulozadamSlelebis saxeobrivi analizi xdeboda ome-

lianskis mixedviT [4].  
Sedegebi da maTi ganxilva 
sakvlev niadagebSi ganisazRvra tenis raodenoba (Sedegebi 

mocemulia cxrili #1). meteorologiuri monacemebi nimuSebis 
aRebis dRes iyo Semdegi: temperatura- +250C, atmosferuli wneva-
728mm, naleqebis raodenoba-0, qaris mimarTuleba-Crdilo-dasavle-
Ti. 

 

9,20%

12%

15,90% 15,60%

0,00%

2,00%
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1 2 3 4
        1 yavisferi gamotutuli tipis niadagi

     2 aluviuri-katbonatuli tipis niadagi

     3 mdelos yavisferi tipis niadagi

     4 yavisferi-karbonatuli tipis niadagi

sqema. #1 Sida qarTlis niadagebis nimuSebSi tenis raodeniba 
procentebSi 
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cdis Sedegebis analizi gviCvenebs, rom mocemuli tempera-
turis da atmosferuli wnevis pirobebSi sakvlevi niadagebi gan-
sxvavdeba tenis raodenobiT. kerZod, maRali tenianobiT gamoir-
Ceva mdelos yavisferi niadagi(15.90%) da yavisferi karbonatuli 
tipis niadagi(15.60%), yavisferi gamotutuli tipis niadagi da al-
uviuri-karbonatuli tipis niadagi xasiaTdeba tenis SedarebiT 
dabali maCvenebliT_9.20% da 12% Sesabamisad(sqema1). 

gansazRvrul iqna agreTve celulozadamSleli mikroor-
ganizmebis raodenoba sakvlev niadagis nimuSebSi (cxrili#1.). 

 

niadagis
tipi 

tenianob
%-Si 

celulozadamSleli mikro
organizmebis raodenoba 

10g.mSral niadagSi 

yavisferi 
gamotutuli 

9,2 99

aluviuri 
-katbonatuli 

12 9091 

mdelos 
yavisferi 

15,9 190 

yavisferi- 
karbonatuli 

15,6 59 

cxrili #1 celulozis damSleli mikroordanizmebis saerTo 
raodenoba 1g mSral niadagSi 

rogorc cxrili#1-dan Cans, celulozadamSleli mikro-
organizmebis yvelaze maRali maCvenebeli aRiniSna aluviuri-kar-
bonatuli tipis niadagSi_9091 mikroorganizmi. niadagis sxva ti-
pebi xasiaTdeba celulozadamSleli mikroorganizmebis mcire 
raodenobiT. kerZod, mdelos yavisferi tipis niadagidan gamoyo-
filia 190 mikroorganizmi, yavisferi-karbonatuli tipis niadagi-
dan_59 mikroorganizmi da yavisferi gamotutuli tipis niadagi-
dan_99 mikroorganizmi. 

samuSaos Semdgomi etapi moicavda celulozadamSleli mi-
kroorganizmebis saxeobrivi Semadgenlobis dadgenas. Catarebuli 
kvlevis analizi gviCvenebs, rom sakvlevi niadagebi ar gamoirCe-
vian celulozadamSleli mikroorganizmebis saxeobrivi mra-
valferovnebiT.  

gamoyofilia Semdegi gvarebi; Trichoderma, Fusarium, Alter-
naria, Stachybotris, Cladosporium, Dermatium  

avtorebi madlobas uxdian profesor z. lomTaTiZes na-
Sromis eqsperimentuli nawilis Sesrulebis xelmZRvanelobisa 
da konsultaciebisaTvis. 
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NANA KOTIA, ILIA GOROZIA, IRINE BULESKERIA,  

GULNARA KARCHAVA 
 

DISTRIBUTION OF CELLULOSE DESTRUCTOR MICROOR-
GANISMS IN SOME TYPE OF SOILS OF SHIDA KARTLI RE-

GION 

 

The peculiarities of cellulose destructor microorganisms of four differ-
ent locations (ateni, karaleti, xeltubani, nadarbazevi) of Shida Kartli region has 
been investigated. It was established, that, from these kinds of soils Alluvial 
calcareous soil conteins more cellulose destructor microorganisms – 9091 (cell 
in 10g dry soil) than Cinnemonic leached and Cinnemonic calcareous soils. 
The quantity of this microorganisms in disignated soils are less – 99 and 59 cell 
of microorganisms. Also, It was established, that these soils differ from each 
other with a qualitative compositions of cellulose destructor microorganisms. 
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sabunebismetyvelo mecnierebaTa seria 
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sofo surmava, nana melia 
 

Halococcus sp. ZL Stamis zrdaze Saqrebis gavlena 
  

ukanasknel xans mklevarebis did yuradRebas iqcevs eqst-
remaluri mikroorganizmebis Seswavla. am TvalsazrisiT halofi-
lur mikroorganizmebs gansakuTrebuli adgili uWiravT, radgan 
isini warmoadgenen organizmis marilis maRali koncentraciisad-
mi adaptaciis brwyinvale magaliTs, romelTac gaaCniaT unikalu-
ri bioqimiuri Tvisebebi [1]. 

aqedan gamomdinare, Cvens mizans Seadgenda bunebrivi sub-
stratidan gamogveyo halofiluri mikroorganizmi da Segveswav-
la misi Tvisebebi.  

sakvanZo sityvebi: mikroorganizmi, halofili, antibiotike-
bi, lizocimi, monoSaqrebi. 

kvlevis meTodebi da obieqtebi: damagrovebeli kulturis 
meTodiT gamoyofil iqna Stami Z.L.  

substrati (mlaSe yveli) movaTavseT Txevad sakveb areSi 
(larsenis sakvebi are halofilebisaTvis; NaCl –is 4M koncentra-
cia). [3] 

inkubacias vaxdendiT magnitur sanjRrevelaze Termostat-
Si 250 C-ze 72 saaTis ganmavlobaSi. inkubaciis dasasruls bioma-
sas vacentrifugirebdiT (2500 br/wT 15 wuTis ganmavlobaSi), ris 
Semdegac biomasa gadagvqonda agarizebul larsenis sakveb areze 
(sinjarebSi), Semdeg petris jamebze, gansaTesad izolirebuli 
koloniebis miRebis mizniT.  

kulturis morfologias vswavlobdiT larsenis sakveb are-
ze. mikroskopirebas vaxdendiT ,,Meopta”-s firmis sinaTlis mi-
kroskopiT X40Egadidebaze. kulturas vRebavdiT gramis wesiT. [2] 

Z.L Stamis mdgradobas NaCl-is sxvadasxva koncentraciis mi-
marT vswavlobdiT mocemuli kulturis daTesviT NaCl-is sxva-
dasxva molarobis (1-5 M ) mqone larsenis sakveb areze. 

vswavlobdiT mocemuli kulturis mdgradobas rigi antibi-
otikebis (penicilini, ampicilini) da lizocimis mimarT. Txevad 
sakveb areSi vaxdendiT Sesabamisi raodenobis penicilinis, ampi-
cilinis da lizocimis gatitvras, ris Semdegac yovel aRebul 
nimuSSi Segvqonda 1 ml. baqteriuli suspenzia. nimuSis inkubire-
bas vaxdendiT 72 saaTis ganmavlobaSi 250 C [2] 

zrdis intensivobas vsazRvravdiT optikuri simkvris gazo-
mviT fotoeleqtrokalorimetrze (M 907-10), 670 nm talRis sigr-
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Zeze. kontrolad aRebuli gvqonda igive raodeniobis Txevad sak-
veb areSi CaTesili baqterialuri suspenzia (1ml/10ml), romlis 
optikur simkvrives vadarebdiT sacdeli nimuSebis optikur simkv-
rives (cxrili #1).  

Saqrebis (glukoza, arabinoza, galaqtoza) zegavlenas Z.L 
Stamis zrdaze vswavlobdiT larsenis Txevad sakveb areze; vuma-
tebdiT Sesabamisi raodenobis glukozas, arabinozas, galaqtozas 
(1g/1000ml), vaxdendiT mocemuli kulturis inokulirebas. nimu-
SebSi zrdis intensivobas vswavlibdiT optikuri simkvrivis ga-
zomviT yovel 12 saaTSi fotoeleqtrokalorimetrze da biomasis 
saboloo gamosavlianobiT 46 saaTiani kultivirebis Semdeg 
(cxrili #2 ). 

Sedegebi da maTi ganxilva. 
mlaSe substratidan (yveli) gamoyofil iqna halofiluri 

mikroorgamizmi. Seswavlil iqna gamoyofili kulturis morfo-
logia; cdis Sedegebi gviCvenebs, rom kulturas gaaCnia mokremi-
sfro-moTeTro, mrgvali, gumbaTovani, mbzinavi, swori kideebis 
mqone kilonia; kultura warmoadgens koks, gramis wesiT iRebeba 
dadebiTad. 

Stami izrdeba NaCl-is koncentraciis farTo diapazonSi: 
sakveb areSi NaCl -is 1-5 M Semcveloba. optimaluri zrda aRiniS-
neba sakveb areSi 4 M Semcvelobisas.  

Seswavlil iqna kulturis mdgradoba rigi antibiotikebis 
mimarT (cxrili #1). 

 
cxrili #1. antibiotikebisa da lizocimis gavlena ZL Stamis 

zrdis intensivobaze 
 

 
# 

 nivTierebebi 
penicilini ampicilini lizocimi 

erTeu-
li/ml 

ODOOD mg/ml10-3 ODOD mg/ml10-3 DOD 

kon-
troli 

 0. 21  0. 21  0. 21 

I 4000 0. 24 50 000 0. 22 2 000 0. 22 
II 2000 0. 21 25 000 0. 21 1 000 0. 24 
III 1000 0. 22 12 500  0. 22 500 0. 23 
IV 500 0. 23 6 250  0. 21 250 0. 21 
V 250 0. 21 3 125 0. 23 125 0. 22 
VI 125 0. 24 1562. 5 0. 21 62. 5 0. 21 
VII 62. 5 0. 22 781. 125 0. 21 31. 25 0. 24 
VIII 31. 25 0. 21 390. 625 0. 24 15. 625 0. 22 
IX 15. 625 0. 23 195. 312 0. 23 7. 8125 0. 21 
X 7. 8125 0. 22 97. 65625 0. 21 3. 9062 0. 24 
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cxrilSi mocemuli Sedegebis analizi gviCvenebs, rom 
kultura mdgradia penicilinis da ampicilinis mimarT. 

kultura mdgradia lizocimis mimarTac. 
Seswavlil iqna mocemuli Stamis damokidebuleba sxvada-

sxva Saqrebisadmi. cdis Sedegebi mocemulia cxrili #2-Si 
 

cxrili #2 Saqrebis gavlena ZL Stamis zrdaze 
 

optikuri 
simkvrivis ga-
zomvis dro 

(sT_Si.) 

optikuri simkvrive 
 

glukozi-
ani are 

 
arabinoz-
iani are 

 
galaqto-
ziani are 

 
kontro-li 

  
 0  
 

 
0. 053 

 
0. 052 

 
0. 054 

 
0. 053 

12 0. 12 0. 14 0. 14 0. 17 
24 0. 2 0. 23 0. 18 0. 22 
46 1. 2 0. 74 0. 58 0. 74 

sveli bioma-
sis wona 46 

saaTis Semdeg  
 ( mg/1000ml-

Si) 

 
 2750 

 
 1250 

 
 1800 

 
 2000 

  
cxrilSi mocemuli Sedegebis analizi gviCvenebs, rom 

kultura kargad izrdeba glukozian areSi, SedarebiT cudad 
arabinozian areSi. 

gamoyofili kulturis Tvisebebis analizma da standart-
ul kulturasTan misma Sedarebam gviCvena, rom is halofilia da 
miekuTvneba Halococcus-is gvars.  

avtorebi mdlobas uxdian profesor z. lomTaTiZes naSro-
mis eqsperementaluri nawilis xelmZRvanelobisa da konsultaci-
ebisaTvis. 
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SOPHO SURMAVA, NANA MELIA 

 
INFUENSE OF SOME KIND OF MONOSCHARIDES OVER THE 

STREIN OF HALOCOCCUS SP.Z.L. 
 

Halophilic microorganism has been isolated. y studying morpho-phi-
iological properties of this culture was established, that this microorganism.It 
grows onto a medium with glucose and it has steadiness towards lizocim and 
some kind of antibiotics. 
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vaJa Todua, izo Cxetiani  

 

qacvis geografiuli gavrceleba,  

fitocenozebSi monawileoba da dacvis  

qimiuri sistemis gamomuSaveba 
 

mcenareTa samkurnalo saSualebaTa Soris, XXI saukuneSi, 
yvelaze meti popularobiT sargeblobs qacvi _ Hippophae rhamnoid-
es. samkurnalod ZiriTadad moixmareba qacvis zeTi, romelic me-
dicinaSi Sevida, rogorc universaluri saSualeba. aseve didi ga-
moyeneba aqvs qacvis Reros qerqs avTvisebiani sismsivnis samkur-
nalod. nayofis wvenSi Semavali qimiuri nivTierebebi ki damsaxu-
rebuladaa aRiarebuli, rogorc adamianis organizmisaTvis fasd-
audebeli sargeblobis momtani saSualeba. yovelive aman ganapi-
roba aseTi didi interesi qacvis mimarT. 

qacvi farTodaa gavrcelebuli evropisa da aziis kontinen-
tis qveynebSi, sadac SedarebiT dazustebulia misi geografiuli 
gavrcelebis sazRvrebi. es monacemebi gafantulia sxvadasxva li-
teraturul wyaroebSi da jer-jerobiT erT mTlianobaSi araa wa-
rmodgenili [4, 5, 7]. amasTanave zogierTi qveynis monacemebi, qac-
vis gavrcelebis Sesaxeb, srulebiT araa Sesuli arsebul geog-
rafiul sazRvrebSi, romelTa Sorisaa saqarTveloc. 

mimoxilvis mizans Seadgenda saqarTveloSi qacvis arealis 
dazusteba, misi monacemebis Setana qacvis geografiulad gavrce-
lebis sazRvrebSi, mcenareTa safarSi monawileoba da qimizaciis 
sakiTxebi. naSromSi motanilia qacvis kvlevis masalebi. aRmoCnda, 
rom saqarTvelos tyis biocenozSi qacvi geografiulad da sis-
tematiurad kargad gamijnuli mravali gardamavali ekotipis Sem-
cveli saxeobaa. gamovlinda agreTve, rom qacvis qarTuli popu-
laciebi mdidaria viatminebiT, rac xels uwyobs mcenares dacvis 
qimiuri sistemis gamomuSavebisaTvis. 

 
sakvanZo sityvebi: geografiuli gavrceleba, fitocenozSi 

monawileoba, vitaminebi, qimiuri sistema. 
 
veluri qacvi gvxvdeba evropisa da aziis zomieri sartyl-

is CrdiloeT ganedis 230 _dan TiTqmis 680_mde [7]. 
dasavleTidan igi iwyeba inglisis sanapiroebidan da grZe-

ldeba aRmosavleT ruseTis teritoriis gayolebiT baikalis tba-
mde. (ruka 1). 
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xSirad evropis umetes nawilSi farTo zoliviT Crdilo-
eTidan (C 680) miyveba norvegiis (mTiswina kalTebi da zRvispira 
sanapiroebi) napirebs, iWreba inglisSi, sadac qacvis masivebi vi-
wro zolad miyveba zRvis sanapiroebs da ZiriTadad moqceulia 
kentisa da iorqSiris midamoebSi. iqidan gadadis Crdilo-dasav-
leT safrangeTSi, Semdeg ki am qveynis samxreTSi (monakoSi), gar-
da korsikisa da espaneTSi _ gibraltarTan da andorasTan er-
Tad, balearis kunZulebis garda. SemdgomSi italiis gavliT to-
skanis arqipelagi, sardiniisa da siciliis garda, agrZelebs gav-
rcelebas bulgareTis mimarTulebiT, gadadis rumineTsa da mol-
daveTSi, iqidan ki ungreTsa da fineTSi aalendis kunZulebis Ca-
TvliT. qacvi am adgilebSi farTo arealebs ar qmnis da gvxvdeba 
lokalurad. qacvis didi masivebi gansakuTrebiT aRiniSneba mxo-
lod CrdiloeT norvegiis mTiswina kalTebze da mis zRvis sa-
napiroebze. qacvi bunebriv pirobebSi gvxvdeba evropis 23-ze met 
qveyanaSi, rogoricaa avstria (Au) lixtenSteinTan erTad; belgia 
(Be) _ luqsemburgi, Cexoslovakia (Cz); dania _ (Da); germania (Ge); 
Sveicaria (He); niderlandebi (Ho); iugoslavia (Ju); poloneTi (Po); 
ruseTi (Rs); SvedeTi (Su); irlandiis _ orive respublika da Crdi-
loeT irlandia (Hb), baltiispireTis respublikebi, ukraina, mol-
dova da a.S. 

qacvi H. rhamnoides L. am adgilebSi umTavresad dasaxlebulia 
qviSian zRvisgan ganTavisuflebul teritoriebze, agreTve qvaRor-
Riani da kldovani adgilebis mcenareulobasTan erTad. fitoce-
nozebSi maTi monawileoba garemoTia ganpirobebuli, romelTagan 
wamyvani roli adgilmdebareobas da klimatur pirobebs ekuTvnis.  

saqarTvelos bunebaSi fitocenozTa didi mravlaferovnebaa. 
am mravalferovnebaSi qacvs garkveuli adgili ukavia da igi aq-
tiurad monawileobs tyis Seqmna-formirebaSi. [2]. 

aziur nawilSi qacvi bunebrivad gavrcelebulia mcire da 
Sua aziaSi, yazaxeTSi, tajikeTSi, CrdiloeT iranSi, avRaneTSi, 
monRoleTSi. qacvnarebi Cveulebrivi movlenaa ruseTis aziur na-
wilSi (aRmosavleT cimbirSi, altais mxareSi da uralis mTis-
winebSi) da kavkasiaSi [4, 5], - ruka 2.  

Sua aziaSi qacvi gansakuTrebiT farTodaa gavrcelebuli 
uzbekeTSi (andiJanis, ferganis da sulxan_darinis olqebSi), ag-
reTve q. taSkentis mimdebare raionebSi), TurqmeneTSi (yara-yalpa-
keTSi da mdinare amudaris napirebze) da yirgizeTSi (alais qed-
ze da jungaris alaTuaze). qacvi gansakuTrebiT xSirad gvxvdeba 
tajikeTis mTian da maRalmTian raionebSi. qacvi aq qmnis metad 
mWidro dasaxlebul rayebs mdinareebis iagnobas, zeravSanis da 
sari-taigas auzebSi da a.S. am adgilebSi xSiria qacvis xismag-
vari formebi, romelTa simaRle zog SemTxvevaSi 10-11 metrsac ki 
aRwevs, gavrcelebis bunebrivi arealis sazRvrebSi qacvi izrdeba 
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400-380 m. simaRleebze zRvis donidan, Tumca Tavis optimalur ga-
nviTarebas aRwevs 2000-2500 metramde. 

Savi zRvis auzis qveynebidan qacvi gvxvdeba saqarTveloSi, 
ruseTSi, ukrainaSi, rumineTSi, bulgareTsa da TurqeTSi. 

saqarTveloSi qacvi metwilad izrdeba Savi zRvis sanapi-
roebze, mdinareTa napirebze da xevebSi, Walebsa da riyeebSi [6]. 
gvxvdeba rogorc erTeulis saxiT, aseve mcire jgufebad da ray-
ebad. igi vrceldeba aRmosavleT saqarTveloSi mTis Sua, zogjer 
subaalpur sartylamde. qacvi did masivebs qmnis mdinareebis: bzi-
fis, kodoris, aWariswyali _ Woroxis, mtkvris (SenakadebiT), ior-
is da kisisxevis xeobebSi da mis WalebSi. 

qacvi ar gvxvdeba arqtikul skandinaviaSi, islandiaSi, Cr-
diloeT espaneTSi, italiis kunZulebsa da balkaneTis naxevar-
kunZulebze. 

 
qacvis qimiuri Semadgenloba 
 
cnobilia, rom Teslis gaRivebis momentidan iwyeba mcenaris 

brZola sxva mcenareebTan sacxovrebeli adgilisTvis, sinaTlisT-
vis, wylisa da mineraluri marilebisTvis. mcenares brZola uxde-
ba agreTve daavadebis gamomwvevi baqteriebis, paraziti sokoebis, 
mwerebis, sxva paTogenebisa da mavneblebis winaaRmdeg. amas emateba 
fitofagebis didi jgufic. yovelive amisTvis rom gaeZlo, rom ga-
darCeniliyo, mcenareebma evoluciis procesSi gamoimuSaves stru-
qturuli Tu fiziologiur-biologiuri damcavi meqanizmebi. am 
damcav meqanizmebSi gansakuTrebiT mniSvnelovan rols asrulebs 
mcenereebSi dacvis qimiuri sistemis gamomuSaveba. mcenareTa dac-
vis qimiur naerTTa arsenalSi mcenares moepoveba e.w. `meoradi me-
tabolitebis~ farTo `asortimenti~. meoradi metabolitebis qveS 
igulisxmeba iseTi nivTirerebebi, romlebic raime garkveul rols 
ar ar arulebs pirvelad metabolur procesebSi, rogoricaa sunT-
qva an calkeuli ujreduli komponentebis sinTezi. amgvari daskv-
nis gakeTebis safuZvels iZleva is, rom am meoradi metabolite-
bidan yvela mcenares, an mcenareTa did jgufs axasiaTebs ara er-
Tnairi, aramed srulad gansxvavebuli specifiuri nivTirerebebi. 

dReisaTvis eWvmiutanladaa dadgenili meoradi metabolite-
bis didi mniSvneloba mcenareTa damcavi qimiuri sistemis SeqmnaSi. 

mavneblebisa da daavadebis gamomwvevi faqtorebisadmi mce-
nareTa gamZleobis swored es qimiuri unari adamianma uZvelesi 
droidan aqtiurad gamoiyeneba Tavisi daavadebis samkurnalod, 
romelTa Soris qacvs gansakuTrebuli adgili ukavia. 

qacvma, rogorc samkurnalo mcenarem, didi xania miiqcia 
mkvlevarTa yuradReba. amdenad, misi bioqimiuri Seswavlis irg-
vliv monacemebi sakmaodaa dagrovili. vidre uSualod qacvis 
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bioqimiaze arsebul literaturul monacemebs da am mcenareebze 
Cvens mier Catarebul kvlevas SevexebodeT, mizanSewonilad mig-
vaCnia bioqimiidan gavixsenoT is aucilebeli minimumi, rac uda-
vod dagvexmareba qacvis samkurnalo Rirsebis ukeT garkvevaSi. 
amasTanave ganvixilavT mxolod im sakiTxebs, rac martooden qac-
vTan aris dakavSirebuli, da rac nawilobriv Seswavlilia Cens 
mier. [1]. 

rogorc cnobilia, terminiT `biologiurad aqtiuri niv-
Tierebebi~, aRiniSneba bunebrivi naerTebi, romelsac mcenare me-
oradi metabolitebis saxiT gamoimuSavebs. es naerTebi adamianis 
organizmze specifikuri zemoqmedebiT xasiaTdeba, rac ZiriTadad 
gansazRvravs maT Terapevtul efeqts. aseve unda mivuTiToT, rom 
xSir SemTxvevaSi zogierT nivTierebas SeuZlia zemoqmedeba moax-
dinos ama Tu im biologiurad aqtiur nivTierebebze, saxeldobr, 
Seanelos an gaaZliereos maTi farmakologiuri efeqti. ase maga-
liTad, polisaxaridebi da mTrimlavi nivTierebebi xels uwyobs 
biologiurad aqtiuri nivTierebebis moqmedebis vadebis gaxan-
grZlievebas, rac gankasuTrebiT mniSvleovani da faseulia qro-
nikuli daavadebebis mkurnalobis dros. 

biologiurad aqtiuri nivTierebebi xasiaTdeba garkveuli 
SemadgenlobiT da aerTianebs naeerTTa sakmaod did jgufs, ro-
melTa Soris aRsaniSnavia vitaminebi. 

 
vitaminebi. 
 
vitaminebi organul naerTTa is jgufia, romelsac ujredi 

Tumca mcire raodenobiT Seicavs, magram misi Tanapovniereba au-
cilebelia ujredis sasicocxlo procesebis normaluri mimdi-
nareobisaTvis. gansakuTrebiT aRsaniSnavia, rom adamiani, romel-
sac ar SeuZlia vitaminebis udidesi nawilis sinTezi, am nivTier-
ebebs mza saxiT iRebs garemodan. adamianisaTvis vitaminebis Ziri-
Tad wyaros mcenareebi warmoadgens. 

amJamad cnobilia 30-ze meti vitamini, romelTagan 20-s ada-
miani garedan mza saxiT iRebs. [3]. 

qvemoT ganvixilavT im vitaminebs, romelTa arsebobac qacv-
Sia aRniSnuli: 

B1 vitamini (Tiamini) _ zogierTi fermentis kofermentia. 
igi xels uwyobs organizmis zrda-ganviTarebas, awesrigebs kuWis 
peristaltikas da kuWis mJavianobas, monawileobs cximovan cvla-
Si, zegavlenas axdens gulis_sisxlZarRvTa da nervuli sistemis 
funqcionirebaze, Sinagani sekreciis jirkvlebis muSaobaze. 

B1 vitaminis nakleboba iwvevs daavadebas “beri-beri”, rom-
lisTvisac damaxasiaTebelia wonis swrafi kleba da nervuli mo-
Sliloba, kunTuri ganleva, gamofitva. koordinirebuli moZrao-
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bis darRveva, yuradRebis arasakmarisi koncentracia, periferi-
uli nevriti, apaTia, umadoba, gulis SekumSvis daqveiTeba, swrafi 
gonebrivi da fizikuri daRla. kidurebis SeSupeba, gulis ukmari-
soba (gulis ukmarisoba xSirad letaluri Sedegis mizezic xde-
ba). B1 avitaminozma SeiZleba gamoiwvios dambla. 

XIX saukunesa da XX saukunis dasawyisSi daavadeba “beri-
berim” aRmosavleT aziis qveynebSi, sadac brinji ZiriTad sakvebs 
Seadgens, asobiT aTasi adamiani imsxverpla. daavadebam Tavi iCina 
imis Semdeg, roca brinjis marcvlis kanis mosacilebeli manqana 
gamoigones. didi xnis manZilze `beri-beris” infeqciur daavade-
bad Tvlidnen, mogvianebiT dadginda, rom es daavadeba dakavSire-
bulia kvebis xasiaTTan, kerZod ki, kangaclili brinjis sakvebad 
gamoyenebasTan. aRmoCnda, rom brinjis kani Seicavs Tiamins. (qac-
vis qarTul populaciebSi misi Semcveloba jer-jerobiT daudge-
nelia). 

B2 vitaminis (riboflavini) raodenoba qacvis qarTul popu-

laciebSi gamokvleulia da misi raodenoba 0.120.00 dan 0.2930.01 
mg%-mde meryeobs (mSral masaze gadaangariSebiT). 

B2 vitamini Sedis ori koeficientis SemadgenlobaSi. igi mo-
nawileobs cilebisa da cximebis sinTezSi, sisxlwarmoqmnis pro-
cesSi, xels uwyobs RviZlisa da kuWis normalur funqcionirebas, 
gavlenas axdens embrionis zrda-ganviTarebaze, icavs Tvals ul-
traisferi sxivebis mavne gavlenisagan. 

B2 vitaminis nakleboba iwvevs umadobas, wonaSi daklebas, 
ganapirobebs saerTo sisustes, tuCebis, piris Rrusa da enis lo-
rwovani garsebis anTebas da sxv. 

B2 vitamins warmatebiT iyeneben seboreuli egzemis, Znelad 
Sesaxorcebeli Wrilobebis, trofikuli wylulebis, mastitis, qa-
Tmis sibrmavis da Tvalis sxva daavadebebis (koniunqtivi, katara-
qta da sxv.) samkurnalod, aumjobesebs saWmlis momnelebeli sis-
temis funqcionirebas. 

C vitamini (askorbis mJava) _ kofermentia. qacvis qarTuli 
populaciis nayofis wvenSi C vitaminis Semcvelobam md. oqumis 

sanapiroebze Seadgina 159.01.39 mg% (simaRle z.d. 65m); md. kisi-

sxevSi 236.02.17mg% (s.z.d. 578m.); yazbegSi, md. sno 285.75.15 mg% 
(s.z.d. 1760m.). C vitaminis nakleboba iwvevs mZime daavadebas _ su-
ravands, romelic xasiaTdeba RrZilebis daCirqebiT da myrali 
suniT, kbilebis fesvebis gaSiSvlebiT da dacveniT, mTels sxe-
ulze mewamuli feris laqebiT. am daavadebis Sesaxeb pirvel we-
rilobiT monacemebs vxvdebiT mogzauris Jak karties CanawerebSi 
(XVI s. Sua xanebi). XVIII s. 60-ian wlebSi jeims lindma suravan-
diT daavadebuli mezRvaurebis mkurnalobis safuZvelze pirda-
pir miuTiTa, rom suravandis samkurnalod aucilebelia mezRva-
urTa kvebis racionSi mwvanilis, xilisa da limonis wvenis Se-
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tana. gaocebas iwvevs is faqti, rom britaneTis sazRvao uwyebas 
amis Semdeg kidev naxevari saukune dasWirda lindis rekomendaci-
ebis cxovrebaSi gasatareblad. amasobaSi ki sikvdili emuqreboda 
arqtikasa da antarqtidis amTviseblebs. xolo XX saukunis Sua 
xanebidan miiRo sayovelTao aRiareba askorbinis mJaviT suravan-
dis mkurnalobam. 

C vitamini monawileobs ujredSi mimdinare Jangva-aRdgeniT 
procesebSi, kolagenis warmoqmnaSi. 

aRniSnuli vitamini warmatebiT gamoiyeneba kuW-nawlavis, 
gul-sisxlZarRvTa, sasunTqi organoebis, Tirkmelebis, nervuli 
sistemis daavadebis dros, agreTve alergiis, aTerosklerozis, 
intoqsikaciis, infeqciuri daavedebis (aZlierebs ra organizmis 
saerTo imunitets) samkurnalod, sisxldenis SesaCereblad. 

C vitamini advilad iSleba gacxelebisas, Jangbadis zemo-
qmedebiT rkinisa da spilenZis Tanapovnierebisas. pasterizebul 
produqtebSi misi Semcveloba umniSvneloa, xolo gamxmari xili 
da Ciri am vitamins saerTod ar Seicavs. 

vitamini E (tokoferoli). am vitaminis SemcvelobiT gamoirCe-

vian md. oqumis _152.10.82 mg%; kisisxevis _ 239.60.65mg% da yazbegis 

_ 386.80.59mg% (mSr. masaze gadaangariSebiT) populaciebi. 
E vitamini monawileobs nivTierebaTa _ cilebis, cximebis, 

naxSirwylebis cvlaSi, agreTve ujredis membranis struqturuli 
lipidebis dacvaSi Jangbadis zemoqmedebiT daSlisgan, igi aumjo-
besebs A vitaminis Sewova-SeTvisebas, axdens mastimulirebel 
zemoqmedebas kunTovan sistemaze, aumjobesebs saSvilosnos kun-
Tebis sisxliT momaragebasa da kvebas, rac gansakuTrebiT mniSv-
nelovania fexmZimobis dros. rogorc antisteriluri vitamini, 
igi dadebiTad moqmedebs spermatozoidebis formirebis procesze. 

E vitaminis nakleboba ganapirobebs nivTierebaTa cvlis 
darRvevas da masTan dakavSirebuli organoebis dazianebas, kun-
Tebis distrofias, Tromboflebitis warmoqmnas, trofikuli wy-
lulebis gaCenas, kalagenozs, kanis aqercvlas, RrZilis gadag-
varebas, saTesle jirkvlebis funqciis daqveiTebas, ujredis mem-
branuli funqciis moSlas, SeiniSneba mowamvlis aSkara niSnebic. 

E vitaminis sakmarisi raodenobiT miRebisas mniSvnelovnad 
umjobesdeba organizmis saerTo mdgomareoba, sayrden-mamoZrave-
beli sistemis, agreTve gul-sisxlZarRvTa sistemis funqcionire-
ba da sxv. 

rogorc vnaxeT, vitaminebi mniSvnelovan rols asrulebs 
organizmis cxovelmoqmedebis procesebisa da nivTierebaTa cvlis 
regulaciaSi. zogadad, avitaminozi iwvevs sakmaod mZime daavade-
bebs, rac drouli da saTanado mkurnalobis gareSe, SeiZleba le-
taluri SedegiT damTavrdes. 
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gansakuTrebul mniSvnelobas iZens qacvSi da saerTod mce-
nareebSi vitaminebis Tanapovnierebis dinamikis dadgena, rac vita-
minebis mopovebis erT-erT ZiriTad safuZvels Seadgens. 

Cveni monacemebiT ama Tu im vitamins qacvi gansxvavebuli 
raodenobiT Seicavs; gansxvavebulia aseve mcenaris organoSi vi-
taminebis Semcveloba zRvis donidan simaRlis mixedviT. ase maga-
liTad vitamini C raodenobam samegreloSi z.d. 117m. Seadgina _ 

177.91.89mg%; kaxeTSi z.d. 900m, Turdo _ 209.42.95mg%; yazbegSi 

z.d. 1760m. sno _ 285.75.15mg%. 
cilebi. ujredis organuli nivTierebebidan raodenobisa da 

mniSvnelobis mixedviT cilebi pirvel adgilzea. ujredSi cilebi 
asrulebs mravalgvar mniSvnelovan funqcias. cilebi monawileobs 
sxvadasxva struqturis (magaliTad ujredisa da ujreduli orga-
nelebis membranebi, sisxlZarRvebis kedlebi, myesebi, xrtilebi, da-
mcavi, safari, sayrdeni sistemebi da sxv.) warmoqmnaSi. cila-fer-
menti warmarTavs da aregulirebs ujredSi mimdinare yvela sasi-
cocxlo process. sxvadasxva daavadebis mimarT imunitetis gamomu-
SavebaSi, sisxlis SededebaSi, Wrilobebis moSuSebaSi da sxv. Ziri-
Tadi roli cilebs ganekuTvneba. sisxlSi gadatanis mniSvnelovan 
process cila-hemoglobini emsaxureba da a.S. 

cila polimeruli naerTia, romlis monomers aminomJava war-
moadgens. bunebaSi cnobilia 170-mde aminomJava, magram maTgan ci-
lebis bunebaSi mxolod 20 aminomJava monawileobs. 

mcenareebs, cxovelebisagan gansxvavebiT, SeuZlia misTvis 
saWiro yvela saxiT aminomJavas warmoqmna ufro martivi nivTi-
erebebisagan. cxoveli am unars moklebulia. aminomJavebis nawili 
cxovelma aucileblad garedan, mza saxiT unda miiRos sakvebTan 
erTad. aminomJavebis am nawils Seucvlel aminomJavebs uwodeben. 

Seucvleli aminomJavebia: alanini, histigini, izoleicini, 
leicini, lizini, meTonini, fenilalanini, treonini, triptonini, 
vanili. 

lipidebi _ cximebi. lipidebi organuli, wyalSi uxsnadi 
nivTierebebia. lipidebidan yvelaze cnobilia cximebi _ maRal-
molekuluri cximovani mJavebisa da samnaxSirbadiani spirtis _ 
glicerinis rTuli eTeri. 

mcenareuli cximebi warmodgenilia zeTebis saxiT. zeTebi, 
cximisagan gansxvavebiT, Txevadia da ujredebSi grovdeba sxvada-
sxva zomis wveTebis saxiT. mcenareebSi maTi damarageba ZiriTad-
ad xorcieldeba TeslebSi. kolxeTis pirobebSi adgili aqvs qac-
vis nayofSi zeTisa da cximovani mJavebis Semcvelobis cvalebad-
obas. es cvalebadoba pirvel rigSi exeba qacvis zeTis Semcve-
lobas wvnian nayofsa da TeslSi. qacvis wvnian rbilobsa da T-
eslSi zeTis Semcvelobis mxriv mciredi upiratesobiT xasiaTde-
bian md. engurisa (rbilobSi 190-220, TeslSi _ 6.5mg%%) da md. ri-
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onis (rbilobSi 192-210, TeslSi _ 6.1mg. %%) nimuSebi, vidre md. 
sufsis (rbilobSi 147-182, TeslSi _ 5.2mg%%) formebi. dacvis qi-
miuri sistemis gamomuSavebisaTvis aseve didi mniSvneloba gaaCnia 
naxSirwylebsa da mineralur nivTierebebs. 
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VAZHA TODUA, IZA CHKHETIANI  

THE GEOGRAPHICAL RAANNGE OF RHAMN (H. RHAMNOIDES 
l.), ITS SHARE IN PHYTOGOENOSIS AND THE LABARATORIEN 

OF E CHEMIKAL SUSTEM OF PROTECCION 

 The present work deals with the geographical range of rhamn in the 
countries of Europe and Asia, including Georgia. Partially the share of rhamn 
in the Georgian forest phytocoenosis is shown. The main part is devoted to the 
chemical peculiarities of rhamn and the multiformity of its vitamins. 
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mcenare Kalanchoe diagremontiana-s Cekia kvirtebis  

leqtinebis monawileoba wylis deficitiTa da 

WarbimarilianobiT gamowveul  

stresul adaptaciaSi 
 

mcenaris sasicocxlo procesebis mimdinareobasa da funq-
cionirebas garemos eqstremalur pirobebSi Seiswavlis mcenareTa 
stresis fiziologia. mas didi yuradReba eqceva Tanamedrove bio-
logiaSi sami mizezis gamo: pirveli _ mcenareebi stresul piro-
bebs Secvlili metabolizmiT pasuxoben. maSasadame, stresis fizi-
ologiis SeswavliT SeiZleba davadginoT normalur pirobebSi mi-
mdinare fiziologiuri meqanizmebi; meore _ stresis fiziologi-
is Seswavla gvexmareba im faqtorebis gagebaSi, rac xels uSlis 
mcenaris gavrcelebas da bolos, soflis meurneobaSi mosavlia-
nobis gazrdisaTvis metad mniSvnelovania stresgamZle jiSebis ga-
moyeneba.  

stress aqvs ramdenime ganmarteba, magram ZiriTadad igi ga-
nisazRvreba, rogorc garemo faqtorebis uaryofiTi zegavlena 
mcenaris normalur funqcionirebaze.  

mcenareTa reaqcia garemos araxelsayreli faqtorebisadmi 
zogadi sqemiT mimdinareobs: Sesabamisi signalis recefcia, misi 
gadacema da gaZliereba signalis transduqciis kaskadur jaWvSi, 
genTa eqspresia da im nivTierebaTa sinTezi, romlebic monawile-
oben stresuli pirobebis daZlevaSi. cilebs, romelTa sinTezi 
da akumulireba xdeba ujredSi sxvadasxva eqstremaluri pirobe-
bis dros, stresuli cilebi ewodebaT, mag: siTburi Sokis cile-
bi. isini ZiriTadad ujredis membranuli struqturisa da advi-
lad denaturirebadi sxva cilebis stabilizacias emsaxureba. 

gamoTqmulia mosazreba, rom leqtinebi monawileoben stre-
sul pirobebTan mcenaris aklimatizaciis procesSi. ukanaskneli 
literaturuli monacemebiT dadasturebulia, rom stresis sapa-
suxod mcenareebSi akumulirdeba garkveuli jgufis leqtinebi. 
Tumca maTi damcvelobiT moqmedebis meqanizmi jerjerobiT ucno-
bi rCeba. 

saukuneze metia, rac leqtinebi iqna aRmoCenili. mas mere 
gamoyofili da Seswavlilia mravali am jgufis cila, bevrma ma-
Tganma praqtikuli gamoyeneba hpova laboratoriebSi afinuri ad-
sorbentebis saxiT sxvadasxva ujredebis, organelebis da Znelad 
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misaRebi glikokoniugatebis imobilizaciis, gamoyofisa da gasuf-
TavebisaTvis. mcenareul leqtinebs iyeneben rogorc biologiu-
rad aqtiur naerTebs, vinaidan zogierT maTgans aRmoaCnda mito-
genuri aqtivoba limfocitebis mimarT, antikancerogenuli moqmede-
ba simsivnuri ujredebis mimarT, hormonis msgavsi moqmedeba cxo-
velur ujredebze, garda amisa, zogierTi leqtini xasiaTdeba an-
tivirusuli da antibaqteriuli TvisebebiT. yovelive es medicina-
Si leqtinebis gamoyenebas did perspeqtivebs usaxavs. 

miuxedavad leqtinebis farTo gamoyenebisa, samwuxarod, ma-
Ti funqciuri roli im mcenareebsa da cxovelebSi, saidanac isi-
ni arian miRebuli, xSir SemTxvevaSi gaurkveveli rCeba. Tumca ar-
sebobs mravali hipoTeza leqtinebis monawileobis Sesaxeb iseT 
mniSvnelovan procesebSi, rogoricaa: ujredebis gayofisa da zr-
dis regulacia, fotosinTezi, fitoimuniteti, mcenareTa dacva ara-
xelsayreli abioturi faqtorebisagan da sxva. 

amgvarad, mcenareebidan ucnobi Tvisebebis mqone leqtinebis 
gamoyofa-gasufTavebasa da Seswavlas didi mniSvneloba eniWeba or-
ganizmSi maTi funqciis dadgenisaTvis. 

yovelive zemoTqmulidan gamomdinare Cveni samuSaos mizans 
warmoadgenda leqtinebis monawileobis dadgena iseTi sasicocx-
lo mniSvnelobis procesebSi, rogoricaa eqstremalur pirobeb-
Tan mcenareTa aklimatizacia. 

mcenare, romelic adgilze mimagrebul cxovrebas eweva, ga-
mudmebulad ganicdis garemos negatiur zegavlenas, rogoricaa 
maRali Tu dabali temperatura, wylis deficiti, maionizebeli 
gamosxiveba, paTogenuri mikroorganizmebi da a.S [1,2]. mas cxove-
lisa da adamianisagan gansxvavebiT stresisagan aqtiuri gaqcevis 
unari ar gaaCnia, amitom igi im pirobebs unda Seeguos, romelSic 
SemTxveviT aRmoCndeba. evoluciis periodSi mcenares gamoumuSav-
da mravali damcvelobiTi meqanizi, riTac igi umklavdeba eqstre-
malur pirobebs. 

mcenareTa gamZleoba stresis mimarT damokidebulia onto-
genezis fazaze. mcenare gansakuTrebiT mdgradia araxelsayreli 
pirobebisadmi mosvenebis mdgomareobaSi (Teslis, bolqvis saxiT), 
xolo zrdisa da gametebis momwifebis periodSi sakmaod mgrZno-
biare. am dros igi stresul zemoqmedebas produqtiulobis Sem-
cirebiT pasuxobs. es meqanizmi mcenares saSualebas aZlevs eqst-
remalur pirobebSi warmoqmnas generaciuli organoebis is mini-
mumi, romlis uzrunvelyofasac is SeZlebs zrda-ganviTarebisaT-
vis saWiro nivTierebebiT. amitom mcenare ara marto gamoSrobis, 
aramed gadaxurebis safrTxis winaSec dgas. maSasadame, wylis de-
ficiti da siTburi stresi mWidrod aris dakavSirebuli erTmane-
TTan. aseT SemTxvevebSi xSirad gamovlindeba jvaredini tole-
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rantoba, anu erTi garkveuli stresoris mimarT tolerantobiT 
mcenare umklavdeba sxva stressac [3]. 

mcenareze uaryofiTad moqmed erT-erT abiotur faqtors 
warmoadgens wylis deficiti. aRsaniSnavia, rom zogierTi mcena-
reebi tolerantuli gaxdnen wylis naklebobisadmi, vinaidan evo-
luciis procesSi maT CamouyalibdaT iseTi anatomiuri Tavisebu-
rebani, rac saSualebas iZleva, rom iarsebon SezRuduli tenia-
nobis pirobebSi. wylis Sewovisa da misi gamoyenebis mixedviT mce-
nareebi ramdenime jgufad iyofa: higrofitebi _ normaluri cxo-
velmoqmedebisaTvis aucilebelia niadagisa da haeris maRali teni-
anoba. miuxedavad imisa, rom aseT pirobebSi baguri transpiracia 
gaZnelebulia, maT kargad aqvT ganviTarebuli kutikularuli tra-
nspiracia, magram am mcenareebs gvalvisagan Tavis dacvis aranairi 
saSualeba ar gaaCniaT. 

mezofitebi _ zomierad tenian garemoSi arseboben. am jgufs 
ZiriTadad marcvlovnebi miekuTvneba. 

qserofitebi _ mcenareebis Zalian didi jgufia, romlebic 
naklebad tenian garemoSi gvxvdeba, magram TavianTi struqturu-
li Taviseburebebis saSualebiT advilad eguebian niadagisa da 
haeris gamoSrobas. qserofituli mcenareebi gansxvavdebian gval-
visagan Tavdacvis meqanizmebis mixedviT. 

sukulentebi qserofitebis jgufia, romelic gamoirCeva 
xorciani, wvniani qsovilebiT. arsebobs Rero sukulentebi da 
foTolsukulentebi. sukulentebs bageebi mcire raodenobiT aqvT, 
raTa baguri transpiracia SeizRudos, xolo kutikuluri trans-
piraciisagan isini daculi arian cvilis sqeli safariT. suku-
lentebis zedapiruli fesvTa sistema gaaCnia, raTa mcire atmos-
feruli naleqi swrafad Seiwovos da qsovilebSi daamagros. am 
ukanasknels wylis damWeri unari ujredis wvenis maRali osmo-
suri wneviTa da citoplazmis siblantiT aqvs ganpirobebuli. su-
kulentebs miekuTvneba kalanxoe, aloe, agava, kaqtusebi da sxva 
mcenareebi [3,4]. 

mcenaris sicocxlisaTvis bevrad ufro saSiSia, rodesac 
wylis naklebobas igi winaswar moumzadebeli xvdeba. mag: gvalva, 
magram aseT eqstremalur pirobebSic xdeba damcvelobiTi pasu-
xis gamomuSaveba. Tu wylis deficiti im dros emTxveva, rodesac 
mcenaris vegetatiuri organoebi Camoyalibebuli ar aris, maSin 
organoTa formirebis procesi gansxvavebulad midis normalur 
pirobebTan SedarebiT. am dros xdeba foTlis firfitis farTo-
bis Semcireba, wylis Semcvelobis Semcirebis gamo ujredebSi 
turgori qveiTdeba, riTac ferxdeba gaWimviT zrda, amitom uj-
redebi ufro mcire zomisani arian da Sesabamisad foTlis fir-
fita nakleb wyals aorTqlebs. niadagSi ki ufro didi xniT nar-
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Cundeba wylis SezRuduli raodenoba. wylis deficiti zRudavs 
aramarto foTlis zomas, aramed maT saerTo raodenobasac[5]. 

wylis deficiti gavlenas axdens agreTve fesvTa sistemis 
ganviTarebaze. fesvebisa da ylortebis zrda urTierTdakavSire-
bulia. ylorti izrdeba manam, sanam fesvs SeuZlia sakmarisi ra-
odenobiT miawodos wyali, xolo fesvebi izrdeba manam, sanam 
dakmayofilebuli iqneba maTi moTxovnileba fotosinTezis pro-
duqtebze. roca fesvis mier wylis Sewova SezRudulia, foTlis 
zrda maleve iTrguneba, Tumca fotosinTezis intensivobaze igi 
naklebad axdens gavlenas. maSasadame, asimilatebi fesvTa siste-
mas miewodeba sakmarisi raodenobiT. garda amisa, fesvis wvero 
mSral niadagSi kargavs turgors. am faqtorebis gamo fesvi agr-
Zelebs zrdas niadagis iseT zonebSi, sadac metia tenianoba, Sesa-
bamisad icavs miwiszeda organoebs gamoSrobisagan [6]. 

Tuki wylis nakleboba maSin viTardeba, rodesac vegetati-
uri organoebi ukve Camoyalibebulia, maSin Cqardeba daberebis 
procesebi da foTolcvena [5]. 

wylis deficiti aseve SeiZleba gamoiwvios niadagSi mari-
lebis maRalma Semcvelobam (fiziologiuri simSrale). irigaci-
ul miwebSi droTa ganmavlobaSi xdeba marilebis dagroveba, vina-
idan aorTqlebisa da transparaciis Sedegad niadagSi xdeba ara-
organul naerTTa koncentrireba. aseTi teritoriebi Semdeg ga-
mousadegari xdeba soflis meurneobisaTvis. 

niadagSi marilis koncentraciis gazrda aferxebs fesvis 
mier wylis Sewovas, vinaidan aqveiTebs wylis potencials. mcenare 
ki im SemTxvevaSi iTvisebs niadagidan wyals, Tu fesvSi wylis po-
tenciali naklebia garemomcveli aris wylis potencialze. am ua-
ryofiTi faqtorisagan Tavdacva osmosuri regulaciis saSuale-
biT miiRweva, romlis drosac mcenare xelovnurad iqveiTebs wy-
lis potencials turgoruli wnevis dacemis gareSe. am dros ad-
gili aqvs ujredSi iseTi osmosurad aqtiuri nivTierebebis akumu-
lirebas, rogoricaa: Saqrebi, Saqris spirtebi, mJavebi, prolini, 
sorbitoli, glicin-betaini da sxva. agreTve araorganuli ionebi, 
gansakuTrebiT K+ ionebi, Tumca es ukanaskneli akumulirdeba Ziri-
Tadad vakuolSi. iseTi nivTiereba, rogoricaa, prolini, ujredSi 
ara marto wylis SenarCuneba, aramed fermentebisa da ujredis st-
ruqturis stabilizacias emsaxureba, warmoadgens azotis wyaros 
da aTavisuflebs ujreds hidroqsilis radikalebisagan [7]. 

mcenareebi, romelTa foTlebs aqvT osmosuri regulaciis 
unari, torgors inarCuneben wylis ufro dabali potencialis 
dros, vidre mcenareebi, romelTac ar gaaCniaT es unari. amitom 
foTolSi, sadac maRalia turgoruli wneva, bageebi gaxsnilia. 
CO2-is STanTqma SezRuduli sinestis pirobebSic ar iTrguneba [6]. 
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kvlevis obieqtad SerCeul iqna samkurnalo mcenare Kalan-
choe diagremontiana, igi mravalwliani, sukulenturi balaxovani mce-
narea, miekuTvneba msuqanasebrTa (Crassulaceae) ojaxs. msuqanasebrni 
iseTi jgufia, romelmac vegetatiuri organoebis Taviseburi evo-
lucia ganicada gvalviani pirobebisadmi SeguebasTan dakavSire-
biT _ foTlebSi ganviTarebulia wylis mommaragebeli qsovili, 
rac saSualebas iZleva didi xniT SeinarCunon sxeulSi dagrovi-
li wyali [8]. 

Kalanchoe diagremontiana-Tvis damaxasiaTebelia vegetatiuri ga-
mravlebis didi unari foTlis kideebze ganviTarebuli Svilebis 
e.w. Cekia kvirtebis meSveobiT. eqsperimentSi swored am ukanask-
nels gamovyofdiT. es arCevani rigma faqtorebma ganapiroba: Cekia 
kvirtebs axasiaTebT ufro maRali leqtinuri aqtivoba vidre zr-
dasrul mcenares, tenian garemoSi moxvedrisas swrafad iwyebs 
ganviTarebas, garda amisa, mkvlevars weliwadis nebismier dros 
SeuZlia miiRos didi raodenobiT saeqsperimento masala. 

stresul faqtorebad gamoyofili iyo wylis deficiti, ro-
melsac vqmnidiT damlaSebis, osmosuri Sokis, sruli gauwyloe-
bis da SezRuduli teniani garemos meSveobiT.  

kalanxoes Cekiebs 15-20 cals vwonidiT da vaTavsebdiT 
sxvadasxva kolbebSi, romlebic Seicavda sakontrolo variantSi _ 
(normaluri pirobebi) murasigesa da skugis (MS) aTjer ganzave-
bul mineralur ares, marilianobis pirobebSi aRniSnul areze da-
mzadebul 50, 100, da 200 nm NaCL-is xsnarebs, osmosuri stresis ga-
mosawvevad polieTilenglikolis (peg) 5, 10, da 20% xsnarebs. 

sruli gauwyloebis SemTxvevaSi sakvlev masalas vaTavseb-
diT mSral Tavdaxurul kolbebSi. SezRuduli teniani garemos 
Sesaqmnelad kolbis fskerze vafendiT odnav dasvelebul bambas. 

Semcvelobaze analizis win Svileul mcenareebs kvlav vwo-
nidiT da vsazRvravdiT nedli masalis namats. 

xsnadi cilovani fraqciebis eqstraqciis mizniT viyenebdiT 
sxvadasxva PH-is mqone K+ - fosfatur buferis xsnarebs: (PBS): 

1. 0,9% NaCl 40mM PBS pH 3,0 
2. 0,9% NaCl 40mM PBS pH 5,0 
3. 0,9% NaCl 40mM PBS pH 7,4 
4. 0,9% NaCl 40mM PBS pH 10 

masalis homogenizacias vaxdendiT faifuris rodinSi, ho-
mogenats vfiltravdiT da filtrats vacentrifugirebdiT 8000 
br/wT 15 wT-is ganmavlobaSi. supernatantSi (cilovani fraqcia) 
vsazRvravdiT cilis raodenobasa da leqtinis hemaglutinaciur 
aqtivobas. Semdeg vaxdendiT supernatantis cilebis gamoleqvas amo-
niumis sulfatiT ((NH4)2SO4) rogorc safexurebrivad 20 erTeulis 
intervaliT aseve 0-90%-mde gajerebis pirobebSi. gamomarilebul 
xsnars kvlav vacentrifugirebdiT reJimSi 20000 br/wT 15 wT-is ga-
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nmavlobaSi +50C temperaturaze. miRebul naleqs vxsnidiT minera-
lur PBS-Si (PH7,4) da resuspendirebas vaxdendiT SuSis burTu-
lian hemogenizatorSi, uxsnadi nawilakebis mosacileblad. xsnars 
vacentrifugirebdiT 8000 br/wT 15 wT-s ganmavlobaSi. supernatant-
Si kvlav vsazRvravdiT cilis raodenobasa da leqtinis hemaglu-
tinaciur aqtivobas. eqstrats vinaxavdiT +40C temperaturaze.  

normalur da stresul pirobebSi kalanxoes Cekia kvirtebi 
gansxvavebulad viTardebian. normalur pirobebSi me-4 dRes xdeba 
mesame wyvili foTolakebis Canasaxebis formireba. gairCeva muxl-
TaSorisi pirvel da meore wyvil foTolakebs Soris, fesvebi aR-
wevs 12-15mm. wylis deficitis (osmosuri stresi) pirobebSi Svile-
uli mcenareebi morfologiurad normalur pirobebSi gazrdili 
mcenareebis msgavsia, Tumca zomiT ufro mcirea, fesvebis sigrZe 
8-10 mm-ia. marilianobis pirobebSi zrda ufro ferxdeba. fesvebis 
sigrZe aRwevs mxolod 3-4mm-s da muqdeba. 

maSasadame, yvela sakvlevi stresuli faqtori iwvevs zr-
dis mniSvnelovan inhibirebas, rac diagramaze aisaxeba nedli ma-
sis namatiT %-Si. 

saintereso iyo xdeboda Tu ara am dros leqtinebis Semc-
velobis cvlileba, aq sapirispiro suraTi miviReT, rac ufro da-
Trgunulia zrda, miT metia kalanxoes Cekia kvirtebSi leqtine-
bis Semcveloba (diagrama). 
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duli tenis pirobebSi leqtinebis Semcveloba gaizarda 4-jer 
normalur pirobebTan SedarebiT, 50mM NaCl-is moqmedebiT 8-jer, 
xolo gamoSrobis pirobebSi 16-jer. 

rac Seexeba PEG-is (5%) moqmedebas, aq leqtinis Semcve-
lobis Semcireba SeiniSneba, rac SeiZleba imiT aixsnas, rom PEG 
mxolod osmosurad aqtiurad nivTierebaa da NaCL-gan gansxvave-
biT uSualod toqsikur zegavlenas ar axdens mcenareze. am pi-
robebSi mcenare iTvisebs misTvis aucilebel wylis raodenobas.  

 
wylis deficitis gavlena kalanxoes Cekia 

kvirtebSi leqtinis Semcvelobaze 
 

 
stresuli 

faqtorebi 

cilis 
saerTo 
koncent-
racia 
mg/ml 

 
leqtinuri 
aqtivoba 
mkg/ml 

agluti-
naciuri 
erTeulebis 
Semcveloba 
cilaSi 

normaluri 
pirobebi 1/10 
MS 1,7 212,5 8 

osmosuri 
stresi PEG 5% 1,25 312,5 4 

SezRuduli 
tenis pirobebi 1,5 46,9 32 

NACL 50 mM 1,5 23,4 64 
gamoSroba 1,5 11,7 128 

 
leqt. aqt. _ cilis minimaluri koncentracia, romelic 

jer kidev iwvevs eriTrocitebis aglutinacias. 

hemaglutinaciuri erTeulebi =
aqtivoba leqtinis

aqtivoba cilis )(C
 

maSasadame, stresuli faqtorebis zegavlena pirdapirpro-
porciulia leqtinebis Semcvelobisa kalanxoes Svileul mcena-
reebSi. amis safuZvelze Cven vvaraudobT, rom leqtinebi unda 
monawileobdnen araxelsayrel pirobebTan mcenareebis Seguebis 
procesSi. 

SesaZlebelia, rom leqtinebi sxva stresuli cilebi ms-
gavsad xels uwyobs qsovilebSi wylis SenarCunebasa da sxva nak-
lebad mdgradi cilebis stabilizacias. garda amisa, savaraudoa, 
rom stresuli zemoqmedebiT zrdis daTrgunvis fonze, leqtine-
bis Semcvelobis gazrda ganapirobebs zrdis procesebis garkve-
ul doneze SenarCunebas da amgvarad mcenaris gadarCenas eqstre-
malur pirobebSi. 
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MARINA ZARQUA 
 

PARTICIPATION OF PLANTLETS KALANCHOE  
DAIGREMONTIANA LECTINS IN STRESSFUL 

ADAPTATIONS INVOKED BY 
 SALINITY AND WATER DEFICIENCY 

 
Participation of plantlets Kalanchoe daigremontiana Lectins in stressful 

adaptations invoked by salinity and water deficiency have been studied. It is 
established, that the maintenance lectins in plantlets Kalanchoe is directly pro-
portional to influence of stressful factors. Proceeding from it, we suggest, that 
lectins possibly should participate in adaptations of plants to unfavorable envi-
ronmental factors. 
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t. 2, 2007 
 

vaxtang beria, jumber xubutia 
 

biologiuri riTmebi, garemo da  

kritikuli dReebi 

 
 

 adamianis biologiuri riTmebi Sedgeba subujreduli st-
ruqturebis, ujredebis, qsovilebis, organoebis da mTeli orga-
nizmis riTmebisagan (Sida riTmebi). organizmis mier fiziologiu-
ri funqciebis optimaluri ganxorcieleba SesaZlebelia mxolod 
im SemTxvevaSi, Tu Sida riTmebis Tanxvdomaa gare samyaros peri-
odul cvlilebebTan. adamiani, mTeli cxovrebis manZilze, imyo-
feba gare samyaros zegavlenis qveS. es zegavlena ZiriTadad he-
liogeofizikuri bunebisaa, rogoricaa, dRisa da Ramis Senacvle-
ba, wlis sezonuri cvlilebebi da sxva. mzis aqtivobasa da mTva-
ris fazebzea damokidebuli magnituri velis cvlileba, romelic 
uSualod moqmedebs organizmis fiziologiur funqciebze da ai-
Zulebs mas gare riTmebTan adaptacias. dRemde polemi- kis saga-
nia am riTmTagan romelia mTavari, gare Tu Sida riTmebi. is, rom 
adamiani aris bunebis ganuyofeli nawili da amdenad is univer-
saluri kanonebi romlebic ganageben samyaros da Sesabamisad 
adamiansac, razec miuTiTeben yvela drois geniosebi, dasturdeba 
mravali mecnieruli faqtebiT (a.CiJevski,1976; m.volkenSteini, 1988). 

dRes aravisTvis warmoadgens saidumlos, rom kosmosuri 
sivrce ar aris absoluturi sicariele. is Seicavs ara mxolod 
`kosmiur mtvers~ aramed is gajerebulia sxvadasxva fizikuri ve-
lebiT, romlebic damokidebulia samyaros yvela kosmosuri sxe-
ulis, planetebis da Soreuli varsklavebis, Tanavarsklavedebis 
da galaqtikebis gamosxivebis fenomenze. 

mzeze mimdinare yvela procesi, gansakuTrebiT eleqtromag-
nituri da korpuskularuli radiacia, romelic qmnis magnitur da 
eleqtrul qariSxlebs da sxva fenomens rogorc dedamiwis at-
mosferoSi aseve biosferoSi, iwveven mzardi raodenobiT sagzao 
da satransporto avariebs, warmoebebSi ubedur SemTxvevebs, saav-
admyofoebSi sikvdilianobis zrdas. aseT dros mkveTrad rTulde-
ba qronikuli daavadebebi, rTuldeba da Zlierdeba nervul-fsiqi-
kuri funqcionaluri aSliloba, uaresdeba gulsisxlZarxvebis fun-
qcionireba, izrdeba infarqtebis, insultebis raodenoba. sisxlis 
maCveneblebi ecvlebaT ara marto avadmyof, aramed janmrTel ada-
mianebsac: leikocitebis ricxvi mcirdeba, limfocitebis – izr-
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deba, eriTrocitebis zedapirze ki SeimCneva eleqtruli muxtis 
gaZliereba.  

damtkicebulia da eWvs aRar iwvevs rom: 
1. mzis laqebi da mzeze momxdari afeTqebebi seriozul ze-

gavlenas axdenen dedamiwis amindze.  
2. bioklimatologebma daamtkices, rom rogorc dadebiTi 

ise uaryofiTi ionebi, romelsac Seicavs dedamiwis atmosfero, 
Zalian did gavlenas axdenen rogorc Cven fiqrebsa da grZnobe-
bze, ise Cvens qcevebze da Cadenil saqcielze. 

3. dedamiwis atmosferoSi arsebuli eleqtruli muxtebi, 
iseve rogorc geomagnetizmi, did zegavlenas axdens rogorc mce-
nareul ise, cxovelur samyaroze, maT Soris adamianze. 

4. mTvare gansakuTrebul zegavlenas axdens wylis Tvisebe-
bze, mis cirkulaciaze, dedamiwis klimatur pirobebze da amind-
ze da amdenad, mTel cocxal bunebaze.  

5. kosmosuri radiacia cocxali organizmis dnm-is da rnm-
is mutaciebis pirdapiri mizezia. 

6. tranzituli planetebi zecaze Seqmnili kuTxeebiT mze-
sTan, dedamiwasTan da erTmaneTSi warmoadgenen mzeze warmoqmni-
li afeTqebebis da laqebis mizezs da amave dros ganapirobeben 
mzis da dedamiwis magnituri velebis cvlilebas. 

7. yvela saxis kosmosuri zegavlena adamianis dabadebis mo-
mentSi, garemo da memkvidreoba, klimaturi pirobebi da sxva mra-
vali faqtori, ganapirobebs adamianSi mis konstitucias, tempera-
ments da xasiaTs, talantebsa da SesaZleblobebs, romelnic gan-
sazRvraven calkeuli individuumis bedisweras (s. vronski, 1990).  

Cveni kvlevis mizani iyo dagvedgina adamianis bioriTmebis 
`daRlilobis dReebisa” da kritikuli situaciebis urTierTkav-
Siri. bioriTmuli Teoriis Tanaxmad, adamians axasiaTebs sami ri-
Tmi: emociuri, fizikuri da mentaluri. es riTmebi gawerilia 
droSi da maTi periodi Seadgens: T1=23,68843717, T2=28,4261246, 
T3=33,16381203 dReRame. yoveli periodi dayofilia oTx Tanabar 
nawilad(fazad). Sesabamisad F1=5,9221092925, F2=7,10653115 da 
F3=8,290953201 dRe-Rame. yovelive periodis da fazis dasawyisSi 
da boloSi organizmis energetikuli resursi klebulobs, rac 
gamoixateba adaptaciuri Tvisebebis SezRudvaSi. Cvens naSromSi 
gamoviyeneT cnobili mkvlevarebis l. da l. kotelnikebis meT-
odika (1997). Seswavlili iyo adamianTa ori jgufis biografiuli 
monacemebi. TiTo jgufSi iyo sami kaci. pirvel jgufSi 
gaerTiandnen isini vinc miiRo cecxlsasroli Wrilobebi, 
meoreSi ki isini vinc moyva avtoavariaSi. pirveli jgufis daba-
debisa da Wrilobis miRebis TariRebia: 23.02.1948 _ 15.04.1960, 
09.07.1957 _ 21.09.1993, 18.01.1958 _ 16.03.1993. Sesabamisad meore jgufSi: 
25.11.1963 _ 12.04.2002, 21.12.1984 _ 26.10.2003, 30.11.1993 _ 07.08.2007. Semdeg 
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vadgendiT ganvlili sicocxlis dRe-Rames travmamde da vyofdiT 
zemoT miTiTebul periodebze da fazebze. miRebul Sedegs vada-
rebdiT Teoriul monacemTan. Sedegebi moTavsebulia 1 da 2 cxri-
lebSi. 

 
cecxlsasroli iaraRiT dazianebuli adamianebi. cxrili 1 

 
sasicocxlo 
periodisxan-
grZlivoba N 

 NN/ T2  N/F2  N/248,73  N/F1,F3 

4435 156.0184 
(-0.0184) 

   

13223 465.1627 1860.6827608 53.162 2232.82 
1594.87 

12841 451.732 1806.93 (+0.07) 51.626  
  

avtoavariaSi moxvedrili adamianebi. cxrili 2 
 

sasicocxlo 
periodi N 

 N/T2  N/F2  N/248.73  N/F1,F3 

14016.83 493.097  
(-0.097) 

   

6883 242.1364  27.672577 1162.25 
830.182 

4998 175.824 
(+0.176) 

 20.094 843.956 
602.826 

 
moyvanili cxrilebidan Cans rom arsebobs garkveuli ko-

relacia kritikuli situaciebisa da `daRlilobis dReebis” So-
ris, magram zusti Tanxvedra dadasturda mxolod erT SemTxve-
vaSi – pirvel cxrilSi pirvel striqonSi sxvaoba udris 0.0184* 
28.426= =0.523*24=12.55saaTs. aqedan gamomdinare, Cven vfiqrobT, rom 
organizmis energetikuli resursis SemcirebasTan dakavSirebuli 
kritikuli situ- aciis Seqmna warmoadgens aucilebel, magram ar-
asakmaris pirobas. 
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VAKHTANG BERIA, JUMBER KHUBUTIA 
 

BIOLOGICAL RHYTHMS, ENVIRONMENT  
AND CRITICAL DAYS 

 
The article reveals the results of some correlation between the periods, 

phases of human being’s tiredness and critical situation, existing during the 
whole life. We think ,that the present condition is necessary ,but insufficient. 
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irina grigolia 

 

SiSvelTeslovan mcenareTa introduqciis  

Sedegebi aRmosavleT saqarTveloSi 

  
SiSvelTeslovani mcenareebi dedamiwaze erT-erTi farTod 

gavrcelebuli jgufia, romelic 800-mde saxeobas iTvlis (Козубов, 
Муратова, 1986) da bunebrivad xmeleTis TiTqmis yvela floristul 
olqSi arian gavrcelebulni. maTi warmoSoba devonisa da kar-
bonis sazRvarze daiwyo. bunebrivi gadarCevis Sedegad didi na-
wili amowyda, darCenili mcenareebis nawili ki rasobriv siberes 
ganicdis (cicviZe, 1993). saqarTvelos floraSi 16 saxeobis SiSve-
lTeslovani mcenarea (gagniZe, 2000).  

kvlevis obieqts warmoadgenda aRmosavleT saqarTvelos ba-
Rebsa da parkebSi mozardi SiSvelTeslovani mcenareebi. SiSve-
lTeslovan mcenareTaAsaxeobrivi Semadgenlobis dasadgenad aRmo-
savleT saqarTvelos raionebSi 1996-2007 wlebSi Catarda marSru-
tuli kvlevebi. 

merqniani mcenareebiis introduqcia aRmosavleT saqarTve-
loSi XIX saukunis II naxevridan daiwyo, ramac mwvane mSeneblo-
bis aRorZineba gamoiwvia. SiSvelTeslovanebis introduqcia-adap-
tacia ZiriTadad mimdinareobda 1865-1968 wlebSi gaSenebul Tbi-
lisis moswavle-axalgazrdobis sasaxlis baRSi, 1636 wels daar-
sebul Tbilisis centralur botanikur baRSi, 1887 wels dageg-
marebul winandlis dendroparkSi, XIX s-is 90-ian wlebSi gaSene-
bul likanis parkSi, 1914 wels daarsebul bakurianis botanikur 
baRSi, 1932 wels daarsebul axaldabis sacdel sadgurSi, Tbili-
sis dendrologiur parkSi, lagodexis saxelmwifo nakrZalSi, 
borjomis parkSi da aRmosavleT saqarTvelos sxva baRebsa da 
parkebSi.  

1949-1950 wlebSi aRmosavleTis biotasTan erTad Tbilisis 
botanikur baRSi daiTesa Rviebi da Seiqmna kviparozebis koleq-
cia (baSinjayeli, 1972). 1860-ian wlebSi Tbilisis botanikur baR-
Si izrdeboda fiWvebi: biWvinTis, italiis da himalais, himalauri 
kedari da evropis naZvi. 1870 wels dairgo wiwvovan mcenareTa 
1200 egzemplari, romlebic 2-3 wlis Semdeg gvalvebisa da mour-
wyvelobis gamo daiRupa. kavkasiis mefisnacvlis graf voronco-
vis dros SemoutaniaT: himalais kedari, kviparozebi da italiis 
fiWvi (xmalaZe, 2000).  
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1879 wels kavkasiis muzeumis merqnian mcenareTa sanergidan 
botanikur baRSi SemoutaniaT 7 saxeobis kviparozisebrTa da 9 
saxeobis fiWvisebrTa ojaxis mcenare. 1887 wlamde baRSi 39 sa-
xeobis SiSvelTeslovani mcenare izrdeboda. ZiriTadi saintro-
duqcio samuSao XIX s-is 80-90-ian wlebSi ganxorcielda da baRis 
dendrariumSi mozardi yvela didxnovani mcenare am periodSi 
dairgo. sul 1897 wlamde introducirebul iqna 150-mde saxeobisa 
da formis SiSvelTeslovani mcenare. XX s-is 30-ian wlebSi Tbi-
lisis gamwvanebaSi 30-mde saxeobis da formis wiwvovani mcenare 
iyo, quCis nargaobaSi - 23, qalaqis baR-parkebsa da skverebSi 267 
Ziri maradmwvane kviparozi da 20-25 Ziri himalais kedari (baSin-
jayeli, 1978). 

aRmosavleT saqarTveloSi SiSvelTeslovan mcenareTa ko-
leqciis kvlevis dinamikis mixedviT SiSvelTeslovan mcenareTa 
yvelaze mdidari koleqcia iyo Tbilisis botanikur baRSi 1896 
wels (150 saxeoba da saxesxvaoba). 1940 wlisaTvis saxeobaTa rao-
denoba 65 taqsoniT Semcirda, 1981 wels aRiniSna koleqciis mate-
ba. sakvlev periodSi TbilisSi aRiricxa 68 saxeoba, Sida qarTl-
Si (borjomi, bakuriani, axaldaba) _ 27, kaxeTSi _ 48, samxreT sa-
qarTveloSi _ 9. 2008 wlisaTvis maTi raodenoba TbilisSi gauto-
lda _ 55 saxeobas.  

Termuli reJimis mixedviT sWarbobs zomieri da zomierad 
Tbili havis warmomadgenlebi. subtropikuli mcenareebidan gvxv-
deba: Cryptomeria japonica (vakis kulturisa da dasvenebis parki), Cu-
pressus arizonica, C. goveniana, C. macrocarpa, C. sempervirens, Cephalotaxus fortu-
nei, Podocarpus macrophyllus, Cedrus atlantica, C. libani, Pinus bungeana, P. hale-
pensis, P.pithyusa, P. pinea. yvela dasaxelebuli saxeoba ,,yvavilobs” 
da msxmoiarobs. bunebriv ganaxlebas iZleva: Ginkgo biloba, Taxus bac-
cata, Cedrus deodara, Pinus griffithii, Biota orientalis, Cupressus sempervirens.  

mravlad gvxvdeba Taxus baccata, Abies nordmanniana, Pinus sosnows-
kyi, Biota orientalis, Cupressus sempervirens. kargi vegetatiuri mdgomareo-
ba aqvs TbilisSiDornakvTian ginkgos, Cveulebriv uTxovars, 
xmelTaSuazRvispireTis soWebs, kedrebs, grifitis, yirimis, ital-
iis, alepos, bunges, kulteris fiWvebs; maradmwvane, msxvilgirCa, 
arizonis, govenis da himalais kviparozebs, samgloviaro xameci-
pariss, virjiniis da mravalnayofa Rviebs, aRmosavleTis platik-
laduss, damakmayofilebeli vegetatiuri aqvs didfoTola podo-
karpuss, forCunis cefalotaqsuss, mCxvletav da engelmanis naZv-
ebs, zRvispiris da sxivisebur fiWvebs (ramodenime mcenare 1997-
1999 wlebSi gaxma).  

introduqciis Sedegebis Sejamebisas gamovlinda, rom aRmo-
savleT saqarTveloSi SiSvelTeslovan mcenareTaAgavrcelebis 
SesaZleblobas gansazRvravs gvalvagamZleoba da niadagis karbo-
natulobisadmi damokidebuleba. 1997-2007 wlebSi gvalvebis Sede-
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gad Tbilisis botanikur baRSi gaxma: kaliforniis toreia, iap-
onuri kriptomeria, lanceta kuninghamia, iaponiis da lega naZve-
bi, Zlieri da balzamis soWebi, armandis da veimutis fiWvebi, ka-
nadis cuga, giganturi seqvoiadendroni. grifitis, yirimis da so-
snovskis fiWvebis, lavsonis xameciparisis, dasavleTis Tuias, aR-
mosavleTis naZvis ramodenime mcenare; ormwkriviani taqsodiumebi 
da giganturi seqvoiadendronis axalgazrda nargaobebi Tbilisis 
dendrologiur parkSi.  

Sida qarTlSi SiSvelTeslovan mcenareTa introduqcia uk-
avSirdeba 1892-1896 wlebSi borjomTan axlos - likanSi sasaxlis 
aSenebas (gociriZe, Ciqovani, 1990), sadac aRiricxeba 27 saxeoba. 
maT Soris gvxvdeba didxnovani kargad ganviTarebuli himalais 
da atlasis kedrebi, veimutis fiWvi, giganturi seqvoiadendroni. 
borjomSi izrdeba giganturi Tuias, virjiniis da CineTis Rviis, 
engelmanis, evropuli da mCxvletavi naZvis saukeTeso mcenareebi, 
35 wlis xnovanebis gliptostrobusiseburi metaseqvoia, axaldaba-
Si gvxvdeba didxnovani giganturi seqvoiadendroni, bakurianis bo-
tanikur baRSi aris lega naZvis, Cveulebrivi fiWvis, cimbiris la-
riqsis kargi ekzemplarebi. Sida qarTlSi cudi ganviTareba aqvs 
iaponur kriptomerias da lavzonis xamecipariss. aq introducire-
buli ekzotebis umetesoba kargi zrda-ganviTarebiT xasiaTdeba.  

kaxeTSi izrdeba SiSvelTeslovan mcenareTa 47 saxeoba. mxo-
lod winandlis dendroparkSi gvxvdeba 55 wlis xnovanebis Caqin-
druli Tuiofsisi, cimbiris fiWvi, lanceta kuninghamia, TeTri 
soWi, himalais naZvi, veimutis fiWvi, maradmwvane seqvoia, 40-50 
wlis xnovanebis gliptostrobusiseburi metaseqvoia. yvela saxeo-
bas kargi zrda-ganviTareba aqvs garda iaponuri kriptomeriis, lan-
ceta kuninghamiis da maradmwvane seqvoiasi. lagodexis nakrZalSi 
gvxvdeba balzamis soWis grZelwiwviani forma, arizonis da lu-
zitanis kviparozebi, lavzonis xameciparisi. aq SedarebiT uke-
Tesi ganviTareba aqvs lanceta kuninghamias, iaponiis kriptomeri-
as da maradmwvane seqvoias, rac mJave niadagiT da SedarebiT uxvi 
naleqebiT aixsneba, ukeTesi zrdiT gamoirCevian dasavleTis da 
giganturi Tuiebi.  

samxreT saqarTveloSi SiSvelTeslovanTa 9 saxeoba izrde-
ba. aq, iseve rogorc, aRmosavleT saqarTvelos sxva raionebSi 
kargi vegetatiuri mdgomareoba aqvs himalais kedars da aRmosav-
leTis platikladuss (biota), yirimis da sosnovskis fiWvebs, 
evropis lariqss da mCxletavi naZvis didxnovan egzemplarebs 
(cxrili 1).  

amrigad, aRmosavleT saqarTveloSi XIXs. II naxevridan dRe-
mde gamoicada 172 saxeoba da saxesxvaoba. sakvlev periodSi aRi-
ricxa 7 ojaxis 24 gvari da 80 saxeoba, saidanac 72 ekzotia. aqe-
dan TbilisSi izrdeba 55 saxeoba. Sida qarTlSi 27 saxeoba, kax-
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eTSi – 47, samxreT saqarTveloSi – 9. geografiuli warmoSobis 
mixedviT CrdiloeT amerikulia 24 saxeoba, samxreT amerikuli -1, 
aRmosavleTa aziis _ 18, himalais – 4, xmelTaSuazRveTis _ 10, 
evropis – 9. yvelgan kargi vegetatiuri mdgomareoba aqvT: or-
nakvTian ginkgos, soWebs, crucugebs, kedrebs, mCxvletav naZvs, 
grifitis, yirimis, sosnovski da bunges fiWvebs, maradmwvane kvi-
parozs da aRmosavleTis platikladuss.  

aRmosavleT saqarTveloSi mozardi SiSvelTeslovani mce-
nareebi: 
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1 2 3 4 5 6 7 8 9 

1 Ginkgo biloba 
L. 

CineTi 140 + 27 85 *** +++ 

2 Taxus baccata 
L. 

evropa 
yirimi mc. 

azia 
120 • 18 47 ** +++ 

3 Torreya califor-
nica Torr 

Crd. am. 70 + 12 18 * ++ 

4 
Podocarpus 

macrophyllus 
D.Don 

iaponia 
CineTi 

30 + 6 - * +++ 

5 Cephalotaxus 
drupaceae S.et.Z

iaponia 
CineTi 

50 + 6 12 ** ++ 

6 Cephalotaxus 
fortunei Hook 

cent. 
CineTi 

25 + 3 - ** +++ 

7 
Abies nordman-

niana (Stev.) 
Spach 

kavkasia >100 • 8 25 ** +++ 

8 A.cephalonica 
Loud. 

saberZ. - + 7 15 ** +++ 

9 A.cilicica Carr.
mcire 
azia 

>100 + 20 75 ** +++ 

10 A. concolor 
Hidl.et Gard. 

Crd. am. >50 + 15 36 ** +++ 

11 A. numidica De alJiri - + 17 49 ** +++ 
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Lannoy 

 
12 

 
A.pinsapo Boiss

samxr. es-
paneTi 100 + 17 81 ** +++ 

13 A. firma Sieb.et 
Zucc. iaponia 35 + 3 6 * ++ 

14 A.balzamea Mill Crd. am. - + 22 55 ** ++ 

15 Pseudotsuga 
glauca Mayr. 

Crd. am. 50 + 15 34 ** +++ 

16 P.menziesii 
Franco 

Crd. am. 50 + 25 40 ** +++ 

17 Tsuga canaden-
sis Carr. 

Crd. am. 45 + 16 54 ** ++ 

18 Picea orientalis 
(L.) Link. 

Kkavkasia 
mc. azia 

>50 • 12 18 ** ++ 

19 P.pungens 
Engelm. 

Crd. am. 40 � 8 37 ** +++ 

20 P.abies Kerr. 
mcire 
azia 

>100 + 17 48 ** ++ 

21 P.morinda Link himalai >100 + 25 74 ** ++ 

22 P.engelmanni 
Engelm. 

Crd. am. >50 + 6 26 ** +++ 

23 P.polita (Sieb.et 
Zucc.) Carr. 

iaponia >100 + 15 70 ** ++ 

24 Larix sibirica 
Ledeb. 

urali 
altai 

>50 + 8 17 * ++ 

25 Cedrus atlantica 
Manetti 

alJiri, 
maroko 

>100 � 25 60 ** +++ 

26 C.libani Laws. 
siria, 
libani 

>100 + 18 78 ** +++ 

27 C.deodara Loud. himalai >100 • 30 142 *** +++ 

28 Pinus eldarica 
Medw. 

aRm. Aa-
mierk. 

 
>100 

• 14 40 ** +++ 

29 P. griffithii Mc 
Clelland 

himalai >100 • 22 55 *** +++ 

30 P.pallasiana 
Lamb. 

evropa, mc. 
azia 

>50 � 20 42 ** ++ 

31 P.sosnowskyi 
Nakai 

yirimi 
kavkasia 

>50 • 18 22 ** ++ 

32 P.pinea L. xmelT. 80 � 15 41 ** ++ 
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33 P.halepensis 
Mill 

xmelT. >100 � 20 92 ** +++ 

34 P.bungeana 
Zucc. 

CineTi 60 + 10 33 ** +++ 

35 P.armandii 
Franch. CineTi >25 + 75 16 ** +++ 

36 P.coulterii 
D.Don Crd. am. 80 + 15 50 ** +++ 

37 P.strobus L. Crd. am. >60 + 12 35 ** ++ 

38 P.montana Turra
das. evro-

pa 
>50 + 3  ** +++ 

39 P.pinaster Aitoh. xmelT. 80 + 20 52 ** ++ 

40 P.pithyusa Sol.
yirimi, 
kavkasia 

120 + 30 90 ** +++ 

41 P.sabiniana 
Dougl. Crd. am. - + 15 30 ** ++ 

42 P.radiata D.Don Crd. am. >50 + 10 41 ** ++ 

43 
Sequoiadendron 

giganteum 
Buch. 

Crd. am. >50 + 15 82 ** ++ 

44 
Sequoia sem-

pervirens 
(Lamb.) Endl. 

Crd. am. 18 + 6 13 ** ++ 

45 Cryptomeria 
japonica D.Don.

iaponia, 
CineTi 

>50 + 6 12 ** ++ 

46 Cunninghamia 
lanceolata lamb.

samxr. Ci-
neTi 

45 + 1,5 - ** ++ 

47 
Taxodium disti-

chum 
(L.)Rich. 

Crd. am. >50 + 8 36 ** ++ 

48 Thuia occiden-
talis L. Crd. am. - + 8 12 ** ++ 

49 Thuia plicata 
D.Don 

Crd. am. - + 8 13 ** +++ 

50 Callocedrus de-
currens Torr. Crd. am. >100 + 22 91 ** +++ 

51 Cupressus sem-
pervirens L. 

mc. azia, 
xmelT. 

120 • 33 68 *** +++ 

52 C.macrocarpa 
Hartw. Crd. am. - + 12 28 ** +++ 

53 C.torulosa himalai >100 + 14 28 ** +++ 
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D.Don 

54 C.arisonica 
Greene Crd. am. >50 + 7 20 ** +++ 

55 C.duclouxiana 
Hickel. CineTi 25 + 3 12 ** +++ 

56 C.goveniana 
Gord. Crd. am. - + 12 32 ** +++ 

57 C.lusitanica 
Mill. 

meqsika 
gvatemal.

- + 20 42 ** +++ 

58 
Chamaecyparis 

lawsoniana 
(Andr.) Parl. 

Crd. am. - + 11 15 ** ++ 

59 C.funebris Endl. CineTi >100 + 15 37 ** +++ 

60 
 

Juniperus com-
munis L 

evropa 
mc. azia, 

70 • 3 7 ** +++ 

61 J.exelsa B.M. 
mc. azia, 
yirimi 

>100 + 12 20 ** ++ 

62 J.foetidissima 
Willd. 

kavkasia 80 + 7 30 ** ++ 

63 J.oxycedrus L. 
evropa 
mc. azia, 

50 • 5 12 ** ++ 

64 J.sabina L. evropa 50 + 1,5 - ** +++ 

65 J.virginiana L. Crd. am. - + 10 25 ** +++ 

66 J.policarpos 
C.Koch. 

kavkasia - + 11 18 ** +++ 

67 J.procumbens 
Sieb. et Zucc. 

iaponia - + 0,5 - *** +++ 

68 
Platycladus ori-

entalis 
(L.)Franco

CineTi 80 • 10 23 ** +++ 

S i d a q a r T l i 

 
1 

Ginkgo biloba L. CineTi 30 + 8 16 ** +++ 

2 Taxus baccata L.
evropa, 

yirimi, mc. 
azia 

- + 6 - ** +++ 

3 
Abies nordman-

niana (Stev.) 
Spach 

kavkasia 100 • 20 79 *** +++ 
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4 A. concolor 
Hidl.et Gard. 

Crd.am. >100 + 25 76 ** +++ 

5 
 

A.pinsapo Boiss
samxr. es-
paneTi 60 + 20 72 ** ++ 

6 A.alba Mill. evropa 30 + 15 42 ** +++ 

7 
Pseu-

dotsuga.menziesi
i Franco 

Crd. ame-
rika 

60 + 18 60 ** ++ 

8 Tsuga canaden-
sis Carr. 

Crd. am. - + 18 63 ** +++ 

9 Picea orientalis 
(L.) Link. 

Kkavkasia 
mc. azia 

>100 • 30 65 *** +++ 

10 P.pungens 
Engelm. 

Crd. ame-
rika 

70 � 10 38 ** +++ 

11 P.engelmanni 
Engelm. 

Crd. am. 70 � 10 42 ** +++ 

12 P.abies Kerr. mc. azia >100 � 25 72 ** +++ 

13 P.glauca Voss. Crd. am. 40 � 15 46 ** +++ 

14 P.morinda Link himalai - + 10 36 ** +++ 

15 C.deodara Loud. himalai >100 • 30 72 *** +++ 

16 Cedrus atlantica 
Manetti 

alJiri, 
maroko 

>100 + 30 53 ** +++ 

17 Larix decidua 
Mill 

evropa >50 + 15 38 ** +++ 

18 L.sibirica Ledeb. cimbiri 50 + 18 40 ** +++ 

19 P.sosnowskyi 
Nakai 

Yyirimi 
kavkasia 

>50 � 23 53 *** +++ 

20 P. griffithii Mc 
Clelland 

himalai >50 � 20 83 *** +++ 

21 P.strobus L. Crd. am. >100 + 25 79 ** +++ 

22 P.pallasiana 
Lamb. 

Yyirimi 
kavkasia 

>50 � 10 48 ** +++ 

23 
N Chamaecy-

paris nootkaten-
sis Spach 

Crd. ame-
rika 

>50 + 8 37 ** +++ 

24 
Callocedrus de-

currens Torr. 
Crd. ame-

rika 
30 + 8 43 ** 

+++ 
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25 Sequoiadendron 
giganteum Buch.

Crd. ame-
rika 

>100 + 15 82 ** ++ 

26 Cryptomeria ja-
ponica D.Don. 

iaponia, 
CineTi 

- + 6  ** ++ 

27 Thuia plicata 
D.Don 

Crd. am. - + 8 13 ** +++ 

k a x e T i 

1 Ginkgo biloba L. CineTi - + 20 95 *** +++ 

2 Taxus baccata L.
evropa, 

yirimi, mc. 
azia 

- • 16 - *** +++ 

3 
Abies nordman-

niana 
(Stev.)Spach 

kavkasia 100 + 30 82 ** +++ 

4 
A.cephalonica 

Loud. 
xmelT. 100 + 23 115 ** +++ 

5 A.alba Mill. evropa 60 + 20 52 ** ++ 
6 A.balzamea Mill evropa - + 18 24 ** ++ 

7 
Picea orientalis 

(L.)Link 
kavkasia - + - - ** ++ 

8 P.abies Kerr. evropa >100 + 25 74 ** ++ 
9 P.glauca Voss. Crd. am. 25 + 8 15 ** ++ 

10 
P.punguns 
Engelm. 

Crd. am 70 + 18 45 ** +++ 

11 P.morinda Link himalai 70 + 8 20 ** ++ 
12 Larix decidua evropa - + 12 45 ** ++ 

13 
Cedrus deodara 

loud. 
himalai >100 • 30 120 *** +++ 

14 
C.atlantica 

Manetti 
alJiri 
maroko 100 + 25 62 ** +++ 

15 
Pseudotsuga 

menziesii 
Franco 

Crd. am. >80 + 25 55 ** +++ 

16 
Pinus eldarica 

Medw. 
aRm. 

amierk. 
- • 14 43 ** +++ 

17 P.strobus L. Crd. am. >100 + 20 79 ** ++ 

18 P.griffithii 
McClelland 

himalai >100 � 25 98 *** +++ 
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19 P.pallasiana 
Lamb. 

evropa >100 � 25 84 ** +++ 

20 P.pinea L. xmelT. >100 + 20 88 ** +++ 

21 P.sibirica Ldb. cimbiri - + 10 40 ** ++ 

22 P.pithyusa Stev. kolxeTi >60 + 22 45 ** +++ 

23 P.pinaster Sol. xmelT. - + 20 30 ** ++ 

24 P.sosnowskyi 
Nakai 

yirimi 
kavkasia 

>50 • 18 32 *** +++ 

25 P.sylverstris L. evropa 70 + 18 32 ** ++ 

26 Sequoiadendron 
giganteum Buch.

Crd. am. 90 + 19 60 ** +++ 

27 
Sequoia semper-

virens 
(Lamb.) Endl. 

Crd. am. >100 + 25 53 ** +++ 

28 
Cryptomeria ja-

ponica 
D.Don 

iaponia >100 + 20 46 ** ++ 

29 Cunninghamia 
lanceolata Lamb.

iaponia 35 + 8 13 ** ++ 

30 
Metasequoia 

glyptostroboides
Hu et Cheng 

CineTi 60 + 20 53 ** ++ 

31 
Callocedrus de-

currens 
Torr. 

Crd. am. >100 + 25 90 ** ++ 

32 
Thuiopsis dolo-

brata Sieb.et 
Zucc 

iaponia >60 + 6 28 ** ++ 

33 Cupressus 
sempervirens L.

xmelT. >100 • 30 75 *** +++ 

34 C.torulosa 
D.Don 

himalai >100 + 22 90 ** ++ 

35 C.arisonica 
Greene 

Crd. am. 90 + 20 75 ** +++ 

36 C.lusitanica 
Mill. 

meqsika 
gvatemal.

- + - - ** +++ 

37 Thuia occiden-
talis L. 

Crd. am. 50 + 8 20 ** ++ 

38 T.giganteum 
D.Don 

Crd. am. 90 + 12 54 ** ++ 



 106 

39 
Chamaecyparis 

lawsoniana 
(Anch.)Parl. 

Crd. am. 100 + 25 85 ** ++ 

40 C.pizifera 
Sieb.et Zucc 

iaponia - + 10 31 ** ++ 

41 C.funebris Endl. CineTi >100 + 17 45 ** ++ 

42 Juniperus virgin-
iana L. 

Crd. am. 100 + 15 46 ** +++ 

43 J.oxycedrus L. 
kavkasia 
yirimi 90 + 2,5 - ** +++ 

44 J.sabina L. 
mc. azia 
xmelT. 90 + 1 - ** +++ 

45 J.chinensis L. CineTi 90 + 7 30 ** ++ 

46 J.communis L. 
evropa 
kavkasia 
cimbiri 

- • 2 - ** ++ 

47 
Platycladus ori-

entalis 
(L.)Franco 

CineTi - • 3 - *** +++ 

s a m x r e T i s a q a r T v e l o 

1 Picea orientalis 
(L.) Link. 

kavkasia >100 � 25 52 *** ++ 

2 P.abies Kerr. evropa >100 + 12 24 ** ++ 

3 P.pungens 
Engelm. 

Crd. am. >100 + 10 28 ** +++ 

4 
Abies nordman-

niana 
(Stev.)Spach 

kavkasia >100 � 18 62 *** ++ 

5 Larix decidua 
Mill. 

evropa 35 + 8-10 23 ** ++ 

6 Pinus pallasiana 
Lamb. 

evropa - � 10 29 ** +++ 

7 Pinus sos-
nowskyi Nakai 

kavkasia 
yirimi 

- � 12 30 ** +++ 

8 Cedrus deodara 
loud. 

himalai >100 • 28 62 *** +++ 

9 
Platycladus ori-

entalis 
(L.) franco 

CineTi - � 1,5 - *** +++ 

SeniSvnebi: *** iZleva TviTnaTess ** msxmoiarobs * yvavilobs, magram ar 
msxmoiarobs +++ gvalvagamZle ++ gvalvisagan ziandeba + mcire <10-ze 
saSualo 10-dan 100-mde • mravali 100 < - meti 
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IRINA GRIGOLIA 
 

THE RESULTS OF NAKEDSEEDS INTRODUCTION  
IN THE EAST GEORGI 

 

In 1996-2007 s in the East Georgia‘s gardens and parks we studicd yhe 
growing nakedseeds. It the research period in Tbilisi these were 68 species, in 
the Shida Kartli (Borjomi, Bakuriani, Akhaldaba)-27, Kakheti-47, in the South 
Georgia -9 and 2008 years their mumber is 55. According to the termal regime 
here predominate mild and mildly warm air’s representatives. After the intro-
duction resalt was showed that in East Georgia the nakedseeds can spread their 
drought-resistent and soul’s carbonat’s dependence.  
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soxumis universitetis Sromebi 
sabunebismetyvelo mecnierebaTa seria 

t. 2, 2007 
 

g e o g r a f i a 
 

melor alfeniZe 

 

saqarTvelos Savi zRvispireTis racionaluri  

bunebaTsargeblobis problemebi 
  

saqarTvelos zRvispireTis bunebrivi pirobebisa da resur-
sebis, agreTve racionaluri bunebaTsargeblobis Sesaxeb mecnie-
rulad dasabuTebulma informaciam mraval kiTxvaze unda gasces 
pasuxi. maT Soris, garemos Zlieri ,,anTropogenizmis” pirobebSi, 
rasac mecnieruli naazrevis praqtikaSi gonivruli realizacia 
da warmarTva warmoadgens.  

am mxriv gamokvleva moicavs: bunebrivi movlenebisa da an-
Tropogenuri datvirTvebis parametrebis aRricxvasa da miRebuli 
Sedegebis analizs; garemos regulireba-marTvis RonisZiebebis Se-
muSavebasa da mecnierulad dasabuTebuli proeqtebis praqtikuli 
realizaciis gzebis gamonaxvas. kvlevis am aspeqtebis warmoCineba 
mudmivi dakvirvebis qselis amoqmedebasa da samarTav garemoze 
kontrolis (monitoringis sistema) amoqmedebas emsaxureba, ro-
melic momavlis saqmea. kvlevis daniSnuleba ki regionis garemos 
problemebis Sesaxeb geografiuli analizisa da Sesabamisi dask-
vnebis formulirebaSi mdgomareobs. am mizniT, avtori cdilobs 
regionis bunebrivi pirobebisa da ,,anTropogenuri negativizmis” 
zogierTi detalis garkvevas.  

Savi zRvispireTis unikaluri bunebrivi pirobebi qveynis am 
viwro zols sakmaod Rrma Sinaarsis farTo daniSnulebas ani-
Webs. marTlac, xelsayreli Termuli pirobebis (javaxiSvili, 
1977), xangrZlivi Stilisa (7%-ze meti) da susti (1-3 bali) Relvis 
gabatoneba, sabanaod saxifaTo Relvis (4≥bali) SezRuduloba (1-2 
Tve), Stormebis umniSvnelo (baTumis yureSi - 12%, foTis napiri 
_ 18%, gudauTis reidi _ 0,8%) parametrebi (Алпенидзе, 1988; alfe-
niZe da sxv., 1999), md. rionis deltis zRvispira zolSi manganu-
miani (2-15%) qviSebisa (10 km2) da urekis titan-magnetituri qviS-
robebis samkurnalo Tvisebebi _ xangrZlivi (7-8 Tve) dasvenebisa 
da maRali komfortulobis infrastruqturis danergvis wi-
napirobas warmoadgenen.  

Savi zRvis wyalSi samrewvelo marilebis maragi 1,1X1013 
toniT ganisazRvreba. am moculobis resursis ganaxlebas 1800 we-
liwadi (Бондырев и др., 1992) unda daWirdes. Cans, rom misi wliuri 
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mopovebis maCvenebeli, saerTo maragis SenarCunebis gaTvaliswi-
nebiT, 5,58 toniT ganisazRvreba. amdenad, Savi zRvidan SesaZl-
ebeli gaxdeba sodis, magniumis, iSviaTi liTonebis mopovebac. mi-
uTiTeben (Соловьев и др., 1971), agreTve Selfis (gudauTis, oCamCir-
is, foTis marCxobebi) navTobisa da gazis sabadoebis arsebobis 
Sesaxeb.  

aRniSnulis miuxedavad, Savi zRvispireTis umTavresi dani-
Snuleba sakurorto-rekreaciuli funqciaa. gasuli saukunis 90-
ian wlebSi sakurorto infrastruqtura erTdroulad 40 aTa-
samde damsvenebels (kobaxiZe, 1971) emsaxureboda, wliuri dat-
virTva ki 1,5-mde milions aRwevda, xolo dasvenebis obieq-tebis 
ZiriTadi fondebis Rirebuleba $18-20 mln. Seadgenda. amJamad ma-
Ti didi nawili ganadgurebulia. Tanamedrove moTxovnilebebis 
mixedviT (momsaxureobis servisi, saremonto samuSaoTa warmoeba, 
dasaqmebulTa Sromis anazRaureba da sxv.), dasvenebis obieqtebis 
reabilitacia maTi ZiriTadi fondebis RirebulebasTan Sedare-
biT _ ramdenime rigiT maRalia.  

rekreaciuli zonebis perspeqtiuli dagegmareba rekreantTa 
mier bunebriv sistemebze datvirTvebisa da zRvruli dasaSvebi 
sidideebis optimaluri maCveneblebis gansazRvras moiTxovs. ase, 
magaliTad, damsveneblis sanitarul-higienuri da moralur-zneob-
rivi normebis, agreTve bunebriv sistemaSi anTropogenuri datvi-
rTvis optimaluri maCveneblis gaTvaliswinebiT qveynis plaJebze 
erT damsvenebelze dasaSvebi farTobi 8-10 m2-s Soris unda mer-
yeobdes.  

amJamad sazRvao turizmi sakmaod swrafad viTardeba. mso-
flio kruizis dRe-Ramuri Semosavali ki 120 mlrd aSS dolars 
Seadgens. saqarTveloSic waratebiT inergeba kruizi (baTumi-od-
esa, foTi-varna) da saborne mimosvlis (iliCovski, konstanca da 
varna) formebi. perspeqtiulia sportuli (gagra, ganTiadi, soxu-
mi, qobuleTi, ureki, anaklia) da saseirno turistuli obieqtebis 
dagegmareba. xelsayreli pirobebis gamo aSkaraa maTi realiza-
ciis ekonomikuri efeqturoba. mizanSewonilia agreTve saerTaSo-
riso iaxt-klubebis Seqmnis baTumis praqtikis (sur. 1) danergva.  

zRvis bioresursebis aTviseba perspeqtiuli saqmianobaa. am 
mxriv, sakmaod STambeWdavia Savi zRvis potenciali: fitoplanq-
tonis biomasa 100 m-is siRrmemde 7,9 mln (Леонов, 1960), xolo misi 
produqcia 2370 mln tonas Seadgens; biologiurad aqtiuri or-
ganizmebis (baqteriebi) produqcia 1900 mln tonaze metia, fsker-
uli fitocenozis masa ki 10 mln tonas aRwevs. Savi zRvis akva-
toriis saqarTvelos seqtorSi fito- da zooplanqtonis biomasa 
(262 da 194 mg/m3) sakmaod maRalia. fitoplanqtonis farTo spe-
qtrSi (200-ze meti saxeoba) mxolod filoforas 9 mln tona uka-
via. gudauTis marCxobis kirqvul fskerze (Алпенидзе, 1985) ki cis-



 110 

toziras (10 kg/m2) farTo (biomasa 700c/ha) gavrcelebas (Никитин, 
1934) poulobs.  

 

 
sur. 1. baTumis iaxt-klubi 

  
amdenad, Savi zRvis bioresursebis farTo gavrceleba maTi 

optimaluri saarsebo garemos arsebobaze miuTiTebs, rac aqva-
meurneobis perspeqtiuli danergvis sakmaod mimzidvel praqtikas 
ukavSirdeba. zRvis moluskis (xamanwka, Ostrea taurica) rewva (gudau-
Tis marCxobi) jer kidev gasul saukuneSi sakmaod intensiurad 
(Никитин, 1934) mimdinareobda, romlis (Ostrea edulis) popularoba ma-
Ral noyierebas ukavSirdeba. amitom, mas adamiani sakvebad qvis xa-
naSic ki iyenebda. xamanwkebis gansakuTrebiT maRali reproduqci-
uli potencialidan (erTi mdedri 500 mln kvercxs debs) gamomdi-
nare da misi moSenebis xelsayreli bu-nebrivi pirobebis gaTva-
liswinebiT gudauTis, md. Caqviswylis SesarTavisa da ureki-suf-
sis wyalqveSa ferdobebis fragmentebze avtoris mier SemoTavaze-
bulia aqvafermebis proeqtebis realizacia, agreTve agar-agaras, 
cistoziras, zosteras, filoforasa da sxv. saxeobebis kulti-
vireba.  

am saqmianobis Semaferxebel faqtors mtacebeli moluski 
rapana warmoadgens. igi iaponiis zRvidan baTumSi (1952 w) SemT-
xveviT aRmoCnda Semoyvanili. aqedan ki yirimisa (1953 w) da bul-
gareTis naapirebis (1959 w) gavliT, sakmaod swrafad, marmari-
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losa da adriatikis (1976 w) zRvebSi (<ehrjdcrbq= 1077) gavr-

celda. xamanwkis biomasac katastrofulad Semcirda da 1960 
wels misi rewvac (mxolod 20 tona) Sewyda.  

Savi zRvis sasicocxlo garemo gansazRvravs anCousis, 
Sprotis, kefalis, kambalasa da zuTxisebrTa xelovnuri kulti-
virebis SesaZleblobas. sayuradReboa agreTve delfinebis qcevis 
sanaxaobiTi praqtikis - baTumis delfinariumis (1972w), ekonomiku-
rad efeqturi da ekologiurad usafrTxo saqmianobis farTo da-
nergva.  

 bioresursebis aRdgenas, dacvasa da kultivirebas akvato-
riis jansaRi ekologiuri mdgomareba gansazRvravs. mkvlevarebi 
(Виноградов и др., 1992) ki Savi zRvis krizisuliswina situaciaze mi-
uTiTeben. saxifaTo ekosistema aryevs sanapiros milionobiT mk-
vidri mosaxleobis janmrTelobas, saSiSs xdis mis dasvenebas. am 
mxriv, rTuli ekologiuri situacia iqmneba baTumisa da foTis 
sazRvao (Виноградов и др., 1992) portebSi, sadac fenolis Semcve-
loba dasaSveb normaze 50-jer, navTobproduqtebisa ki 40-jer, or-
ganuli naerTebis – 12-jer, azotis SenaerTebisa ki 6-jer metia.  

navTobiT gabinZureba Cans baTumi-qobuleTis zRvispira mo-
nakveTzec. misi Txeli fena SeiniSneba foTis portidan anakliisa 
da gagida-gudavas fragmentebamde. 1992-1993 wlebSi navTobprodu-
qtebis gaJonva bomboris reidis midamoebSic (Чхенкели, 2003) dafi-
qsirda. saxezea (sur. 2 da 3) afxazeTis konfliqtis negatiuri 
(alfeniZe, 2004, 2005) gamoZaxilic.  

Savi zRvis garemos aRdgena-dacva-SenarCunebis mizniT 1988 
wlis saerTaSoriso SeTanxmeba (,,Marpol 73/78~) iTvaliswinebda: 
Savi zRvis gansakuTrebul zonad gamocxadebas; narCenebis Seta-
nisa da gantvirTvis akrZalvas; navsadgurebis sautilizacio mow-
yobilebiT aRWurvas da a.S. Tumca, msgavsi RonisZiebebis gatare-
bas garemoSi monitoringis sistemis (dakvirveba, analizi, proeq-
tebis realizacia, kontroli) danergva-mowyobis gareSe, sasur-
veli Sedegebi ver moaqvT.  

Savi zRvis sanapiroze navsadgurebis mowyobas xangrZlivi 
istoria aqvs. amJamad, misi mniSvneloba kidev ufro gazrdilia. 
zRvis akvatoria evraziis satransporto derefnis ,,akvatrasis” 
rols asrulebs. sabWoTa imperiaSi ki saqarTvelos ganapira (ko-
loniur) regionis sanavsadguro kompleqsi sarkinigzo trans-
ports 10-jer, xolo saavtomobilos – 40-jer CamorCeboda.  

,,baqo-Tbilisi-jeihanis” milsadenis (30 mlrd $) amoqmede-
bisas (45-60 mlrd t/ww) amJamad arsebuli navsadgurebi, sakomuni-
kacio trasebi, saborne gadasasvlelebi da terminalebi mozR-
vavebuli tvirTnakadebis misaReba-damuSaveba-gagzavnisaTvis mzad 
ver iqneba. am mizniT miTiTebulia (kiknaZe da sxv., 2000) Savi 
zRvis sanapiroze ,,trasekas” didi ,,saporte deltis” Seqmna, rac 
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erTian sisitemaSi moaqcevs arsebul da perspeqtiul (baTumi, 
foTi, sufsa, yulevi, anaklia, oCamCire, soxumi) komunikaciebs.  

 

 
sur. # 2. omi da mSvidobis gamziri. soxumi, 1992 w. 

 
navsadgurebis funqcionirebis mxriv saqarTvelos zRvispi-

reTi rigi araxelsayreli pirobebiT gamoirCeva: sanapiro xazis 
susti danawevrebis gamo sanavsadguro wynari akvatoriebis (ube-
ebi) simcire; wyalqveSa marCxi ferdobis pirobebSi misasvleli 
arxebis Seqmna; portebis fskeris mosilvis perioduli gaRrmave-
bis (foTis portSi 0,8-1,2 mln m3 lamis damuSaveba $ 1,0-1,2 mln/ww 
jdeba) Catareba. Savi zRvis sanapiros danawevrebis gaTvaliswine-
biT portebi mSenebloba mizanSewonilia mdinareebis kodori-eng-
uris SesarTavebs Soris. 

Savi zRvispira zolis saqarTvelos seqtorma sakmaod Zli-
eri anTropogenuri datvirTvebi ganicada. STambeWdavia maTi nega-
tiuri Sedegebi: plaJebis warecxva da sanapiros intensiuri abra-
zia. napirebis stabilizaciis ,,betonuri” politikis negatiuri 
Sedegebis gaTvaliswinebiT avtori upiratesobas sanapiro zonis 
regulireba-marTvis danergvas aniWebs. misi miRweva sanapiro pla-
Jebis cvlilebebis bunebrivi parametrebisa da anTropogenuri da-
rRvevebis raodenobrivi maCveneblebis SedarebaTa Sedegadaa Sesa-
Zlebeli.  
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sur. # 3. postkonfliqturi sanapiro. soxumi, 1998 w. 
 

plaJis masala 150-mde did da mcire mdinares Camoaqvs. misi 
moculoba 4662,0 aTas m3/ww aRwevs (Джаошвили, 1986) da 52,5 aTasi 
km2 farTobidanaa drenirebuli. saqarTvelos Savi zRvispira 
(L=320 km) perimetrze aluviuri masala araTanabradaa gadanawi-
lebuli, saSualod ki 14600-mde m3/km-s Seadgens. amave dros, md. 
bzifis plaJuri masala 100 aTas m3-s, md. kodoris – 270 aTas m3-s, 
md. rionis – 1350 aTas m3-s, xolo md. Woroxis _ 2500 aTas m3-s 
Seadgens. 

sanapiro regionebSi samSeneblo industriis ganviTarebis 
kvaldakval, aluvionis inertiul masalad gamoyenebam SesamCnevi 
negatiuri Sedegebi gamoiRo. gasul saukuneSi samSeneblo mizniT 
gaziduli aluviuri da plaJis masalis moculobam 30 mln m3 Se-
adgina, romelmac napiris yovel grZiv kilometrze 100 aTasi m3-is 
deficiti gamoiwvia. cxadia, rom amJamad am deficitis Sevseba 
(alfeniZe da sxv., 2003) xelovnuri gziT unda moxdes. 

plaJis masalis deficiti mxolod aluvionis gazidviT 
rodi iyo Sepirobebuli. saqarTvelos mdinareTa hidroenergeti-
kuli resursebis potencialis (svaniZe, 2000) sakmaod STambeWdavi 
(220-226 mlrd. kvt-sT) sididis miuxedavad, hes-ebis kaskadis age-
bis gamo, zRvispira plaJebs 1109,8 aTasi m3 plaJis danaklisi (al-
feniZe da sxv., 1999) aRmoaCnda.  
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md. Woroxis hidrologiuri (Джаошвили, 2003) maxasiaTeble-
bisa (sigrZe 438 km, auzis farTobi 22,1 aTasi km2, Camonadeni 8,71 
km3/ww) da energetikuli potencialis (E=8321 mln kvt/sT) sakmaod 
maRalma (alfeniZe da ruso, 2007) maCveneblebma am mdinaris aT-
visebas friad saxarbielo perspeqtiva misca.  

amJamad, md. Woroxze, saqarTvelos saxelmwifo sazRvris 
siaxloves, ukve agebulia (nax. 2) muratlis (zR. d. 96 m) hes-i. 
dasrulebis stadiaSia borCxisa (zR. d. 185 m) da derineris (zR. 
d. 392 m) hidrokvanZebis ageba. axlo perspeqtivaSi aSendeba arT-
vinis (zR. d. 500 m), iuzufelis (zR. d. 710 m), arkunis (zR. d. 935 
m), aqsus (zR. d. 1042 m), gulubagis (zR. d. 1147 m), ispiris (zR. d. 
1342 m), lalelis (zR. d. 1480 m) da kidev oTxi (zR. d. 1334 m, 1650 
m, 1975 m, 3310 m-is simaRleebze) hes-ebi. maTi jamuri simZlavre (N) 
2585X103 kvt-is tolia.  

damowmebuli statiis avtorebis mier gaazrebulia md. Wo-
roxis energetikuli potencialis aTvisebasTan dakavSirebuli 
rigi socialur-ekonomikuri, ekologiuri da, rac mTavaria, geo-
grafiuli problemebi. am mxriv, umTavresi mniSvneloba eniWeba 
mdinare-delta-napiris sistemis mdgradoba-aramdgradobis aspeq-
tebis aRqmasa da maTi SesaZlo ganviTarebis modelebis SemuSave-
bas.  

md. Woroxis regulirebis dawyebamde plaJwarmomqmneli na-
yaridan (2,5 mln m3/ww) 600 aTasi m3 aluviuri masala (24%) samSe-
neblo industriaSi moixmareboda da, cxadia, sanapiros formire-
baSi monawileobas ar (Джаошвили, 1986) Rebulobda. napirisgasw-
vrivi nakadis simZlavre ki 80 aTasi m3-s Seadgenda. aqedan Cans, 
rom baTumis sanapiro zolis formirebaSi md. Woroxis aluvio-
nis mxolod 3% monawileobda. unda vivaraudoT, rom md. Woroxis 
plaJwarmomqmneli aluviuri masalis mniSvnelovani (1,8 mln. m3) 
nawili wyalqveSa kanionSi ikargeba, danarCeni ki zvirTcemis zo-
lSi cveTas (10-15%) xmardeba.  

gamokvlevebidan Cans, rom baTumis wyalqveSa kanioni aqti-
uria (Леонтьев и Сафьянов, 1973). igi md. Woroxis aluvionis STa-
nTqmas axerxebs. md. Woroxi 2002 wlidan saderivacio gvirabebsa 
da arxebSia moqceuli. misi nayaris didi nawili amJamad kaSx-
lebis win _ wyalsacavebSi ileqeba. dakvirvebebma aCvena, rom md. 
Woroxis aluvionis moculoba 65%-iT Semcirda, xolo 2015 wla-
mde prognozis mixedviT (sanapiros..., 2000) mosalodnelia misi 
95%-mde dacema. cxadia, rom is plaJis formirebaSi faqtobrivad 
monawileobas ver miiRebs. gasuli saukunis 40-ian wlebSi aRniS-
nuli movlenis analogiuri situacia Seiqmna md. rionis reguli-
rebasTan dakavSirebiT, roca aluvionis Sewyvetis gamo foTis 
wyalqveSa kanionma ukan (Гречишев, Шульгин, 1972) daixia. amis 
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gaTvaliswinebiT unda gvevarauda, rom md. Woroxis wyalqveSa 
kanionsac aqtiuroba unda Seewyvita. 

 

  
 

nax. 2 md. Woroxis kaSxlebis kaskadi 
     
msgavsi morfologiuri niSnebi gamovlinda md. enguris wya-

lqveSa kanionSi, roca enguri hes-is eqsploataciaSi Sesvlis ga-
mo aluvionis moculoba sagrZnoblad (Джаошвили, 1978) Semcirda. 
ase, magaliTad, 70-ian wlebSi md. enguris nayari plaJuri masalis 
moculoba 370 aTas m3 Seadgenda, xolo wyalqveSa kanionis ,,yo-
velwliuri racioni” 300 aTas m3 aRwevda. hes-is agebis Semdeg ki 
md. enguris plaJwarmomqmneli aluvionis (29 aTasi m3/ww) moculo-
ba 12,65-jer Semcirda, wyalqveSa kanioni TandaTan ,,damSvidda” da 
stabilizaciis fazaSi (Маткава, 1987) gadavida, rac misi saTavis 
deformaciis SenelebaSi gamovlinda. 
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nax. 3. baTumis wyalqveSa kanionis blok-diagrama 
 
davubrundeT isev baTumis wyalqveSa kanionis dinamikis pa-

radoqsis amoxsnas. baTumis wyalqveSa kanionis saTavis baTigra-
fiulma gazomvebma aCvena, rom md. Woroxis aluvionis faqtobrivi 
Sewyvetis Sedegad, kanionis saTave kidev ufro gaaqtiurda da na-
pirTan moaxlovebis tendencia gamoumuSavda. faqtebis analizisa 
da napirebis morfologiur-dinamikuri niSnebis gaTvaliswinebiT 
SesaZlebeli gaxda am geografiul paradoqsis amoxsna: gamoirkva, 
rom md. Woroxis aluvionis blokirebis pirobebSi sanapiros na-
pirgaswvrivi nakadi s. adliaSi warecxili alevrit-qviSis masa-
liT ivseba. cxadia, igi pirdapir kavSirSia natanis napirgaswvriv 
nakadSi msxvili fraqciis xvedriTi wilis SemcirebasTan, rac 
kanionis wvrili masaliT sazrdoobisa da nayaris napiris gasw-
vrivi nakadis deficitis (alfeniZe da ruso, 2007) gazrdis wi-
napirobas warmoadgens, romelsac baTumis sanapiros warecxvebi 
unda gamoewvia. amdenad, foTisa da anakliis zRvispireTebTan 
SedarebiT, baTumis wyalqveSa kanionSi dinamikis msvlelobis 
sruliad gansxvavebuli suraTi dafiqsirda.  

rogorc Cans, zRvis sanapiro zonaSi mimdinare morfodi-
namikuri procesebis aprobirebuli da mecnierulad dasabuTebu-
li bunebriv movlenaTa msvlelobas parametrebis lokalur dia-
pazonSi meryeobisas aqvs adgili. sistemuri Teoriis Tanaxmad ki 
romelime ZiriTadi kvanZis Secvlisas (kanionSi wvrili fraqciis 
wilis gazrda) mosalodnelia misi funqcionirebis mTliani an 
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nawilobrivi gardaqmna da ganviTarebis mimarTulebis Zireuli 
(alfeniZe, 1999) Secvla.  

gasul industriul saukuneSi zRvis sanapiro plaJis zol-
ebi mimdebare kurortebisa da dasaxlebebis komponentad ganixi-
leboda. amitomac, isini dasvenebis obieqtis funqciasTan erTad 
samSeneblo qva-RorRis karierebis daniSnulebasac asrulebdnen. 
sanapiroebis ganviTarebis mudmivi cvlilebisa da mo-bilurobi-
dan gamomdinare, qarTuli sanapirosmcodneobiTi mecnieruli da-
rgis STambeWdavma miRwevebma am obieqtis aRqma-danaxvas komple-
qsur-geografiuli ,,suli STabera”, xolo napirdacvis saqmiano-
bas axleburi ,,xorci” Seasxa. 

amJamad, plaJi rogorc zRvisa da xmeleTis urTierTmoqme-
debis obieqtad ganixileba. avtoris SexedulebiT, plaJis ganvi-
Tareba bunebis TviTregulirebis principebiT xorcieldeba da 
sistemis uaryofiTi ukukavSirebis aspeqtebiTaa miRweuli. amave 
dros, cxadia, rom sanapiro sistemis mdgradoba akumulaciuri 
formis bunebriv funqcionirebaSia SesaZlebeli, romelic mou-
fiqrebel da araswor teqnogenur zemoqmedebaze mkveTrad rea-
girebs. amitom, xangrZlivi drois ganmavlobaSi formirebuli 
plaJis zoli, bolo 100-120 wlis ganmavlobaSi, adamianis mier 
aragonivruli saqmianobis Sedegad, Zlier gardaiqmna da gav-
eranda. am mxriv, sazogadoebis negatiuri saqmianobis magaliTe-
bia: myari natani masalis napirisgaswvrivi nakadebis gadaketva 
portebis nagebobebiT; mdinareTa kalapotebis inJineruli (hes-eb-
is ageba) xelyofa da araswori (wyalsacavebisa da karierebis 
mowyoba, aluviuri masalis damuSaveba) regulireba; sanapiroTa 
,,gamagrebis” betonuri konstruqciebis danergva; sanapiros mimde-
bare zolSi dasaxlebebis, kurortebis, satransporto da sa-ko-
munikacio qselebis dagegmareba plaJis dinamikur-morfologiuri 
aspeqtebis gaTvaliswinebis gareSe da sxv.  

saqarTvelos sanapiro plaJebis dacva gasuli saukunis 50-
iani wlebidan, TiTqmis 30-35 wlis manZilze, betonis kedlebis, 
bunaTa seriebis, e. w. talRmkveTebis, fasonuri konstruqciebis 
(tetrapodebi, dipodebi), an blokebis (larsenis) da mSeneblobas 
moicavda. napirgamagrebis msgavsi industria Tvisi SinaarsiT teq-
nokratiuli gaxda. igi ar/ver iTvaliswinebda bunebrivi pro-ce-
sebis msvlelobis umTavres princips: ,,mizezi iwvevs Sedegs”. am 
ubralo da martivi postulatis gauTvaliswineblad, raime sasu-
rveli Sedegis misaRwevad zemoqmedebas Sedegebze axdendnen.  

msgavsi strategiis realizaciam ara Tu ver gaamarTla, ar-
amed mdgomareoba kidev ufro daamZima. ase, magaliTad, Tuki 1961 
wels saqarTvelos zRvis napirebis degradacia mxolod 155 km-s 
Seadgenda, 1971 wels man 183 km-s miaRwia, 1981 wels ki 220 km 
gaxda. Tumca, 1961-1971 wlebSi napirgamagebiTi saqmianobis danax-
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arjebma (kiknaZe da sxv., 2000) 45 mln maneTi, xolo 1972-1981 wle-
bSi – 80 mln maneTi Seadgina.  

1981 wlidan saqarTveloSi maSindeli sabWouri sistemisaT-
vis ucxo mecnierul-pratikuli saqmianoba dainerga. Camoyalibda 
napirdacvis principulad axali strategiis matarebeli araordi-
naluri samecniero-organizaciuli formisa da samarTlebriv-eko-
nomikuri statusis samsaxuris modeli (samecniero-sawarmoo gaer-
Tianeba ,,saqnapirdacva”). igi axdenda dakvirvebis sistemis organ-
izebas, miRebuli Sedegebis sistematikas, saWiro RonisZiebebis 
SemuSavebas, mis danergavsa da kontrolis sistemis amoqmedebas. 
msgavsi saxis saqmianoba faqtobrivad monitoringis sistemis amo-
qmedebaa, xolo napirdacvis reanimacia misi Semdgomi regulireba-
marTvis sistemis danergvaa.  

aRniSnuli sistemis praqtikulma realizaciam Tavisi Sede-
gebi gamoitana. saqarTveloSi SemuSavda sanapiro plaJis reguli-
reba-marTvis mecnierulad dasabuTebuli principebi da maTi gan-
xorcielebis meqanizmi, SesaZlebeli gaxda samuSaoTa warmoebis 
TviTRirebulebis Semcireba da plaJebis bunebrivi ier-saxis aRd-
genis efeqturi meTodebis danergva, zRvispireTis bunebriv-esTet-
ikuri suraTis SenarCuneba da a. S.  

msgavsi mecnierul-teqnikuri miRwevebis gonivruli aRqmisa 
da miRebuli Sedegebis danergvis mizniT afxazeTis zRvispira 
zolis optimizaciis mizniT avtoris (Алпенидзе, 1988) mier da-
muSavda rekomendacia wyalqveSa kanionebisa da Rarebis gaswvriv 
moZravi (faqtobrivad dasakargi) aluviur-zRviuri masalis napi-
risgaswvriv nakadebSi xelovnuri dabrunebisa da misi sanapiro 
sistemis wrebrunvaSi xelaxali Cabmis Sesaxeb. cxadia, rom fske-
ris Rrma ubnebze (10-12 m) dagrovili aluviuri masalis napirze 
dabruneba bunebrivad ver moxerxdeba. marCx fskerze ki nayaris 
gardigardmo gadaadgilebis meqnizmi aRwerilia gudauTis vrce-
li marCxobis (Алпенидзе, 1985) pirobebSi. damuSavda am novaciis Te-
oriuli modelebisa da praqtikuli Sedegebis (Зенкович, 1984) ef-
eqturobac. 

plaJis masalis ramdenjerme sanapirosgaswvrivi nakadebis 
wrebrunvebSi CarTvisa da maTi efeqturi regulirebis mizniT re-
komendirebulia nayaris napirformirebaSi xelaxali monawileo-
bis ganxorcieleba. msgavsi samuSao dainerga soxumis yureSi: Ca-
Ziruli gemebis talRur CrdilSi ,,Caketili” lokaluri plaJis 
masala CaitvirTa (20 aTasi m3) nakadis sawyis (md. gumisTis Sesa-
rTavi) wertilSi.  

msgavsi saqmianoba aWaraSic (1982-1990 ww) dainerga: baTumis 
wyalqveSa ferdidan (siRrme 5-10 m) msxvili (xvinWa-kenWovani) fra-
qciis masalis xelovnuri damuSavebis moculobam 20-50 aTasi 
m3/ww Seadgina. SesaZlebeli gaxda ara marto 200 aTasi m3-ze meti 
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kanionSi potenciurad dasakargi ngreuli masalis gadarCena, ara-
med wyalqveSa ferdis kritikuli gadatvirTvis albaTobis Semci-
reba da, aqedan gamomdinare, SesaZlo katastrofuli Sedegebis 
Tavidan acileba.  

Cans, rom aSkaraa darRveuli garemos marTvis aucileblo-
ba. procesebis regulireba-marTvis sistemebis principebis daner-
gva warmoiqmna maTi negatiuri da arasasurveli (saxifaTo) tende-
nciis gabatonebis Sedegad. msgavsi movlenebis warmoqmna umTavre-
sad bunebis obieqtebis anTropogenur datvirTvebTanaa dakavSire-
buli, romelTa Sedegebi xSirad katastroful xasiaTs Rebulo-
ben. cxadia, rom dinamiuri sistemebis funqcionirebaze gavlenas 
axdenen adamianis aragonivruli sameurneo saqmianobani, romle-
bic bunebrivi kanononzomierebebis gaTvaliswinebis gareSe mimdi-
nareoben. isini ki SemaSfoTebeli zemoqmedebis gavleniT, arRve-
ven ukve Camoyalibebuli sistemebis funqcionirebas _ maTi muSa-
obis reJimebs.  

marTvis sistemebis bunebriv movlenebSi gadatanis SemTxve-
vaSi garemos mavne movlenis kompensacia regulirebis amocanas 
(alfeniZe, 1991; alfeniZe da sxv. 1999) warmoadgens, romlis Sede-
gad saregulirebeli mmarTveli zemoqmedebis gamomuSaveba xorci-
eldeba. amasTan, saregulirebeli obieqtis (sanapiro zonis) gan-
msazRvreli maxasiaTeblebis (plaJis garecxva), an SemaSfoTebeli 
sidideebis (aluvionis uecari Semcireba, Stormebi) gazomvis sa-
fuZvelze, obieqtze maregulirebeli zemoqmedebis gamomuSavebis 
Sedegad da maTi cvalebiT, miRweulia procesze saTanado moqme-
deba, romlis gamo am ukanasknelis Sesabamisi maCvenebeli saWiro 
mniSvnelobas Rebulobs. procesebis amgvari warmarTva (marTva), 
rogorc wesi, xelsayrel Sedegebs iZleva.  

am statiaSi avtoris eraerTgzis gamoTqmuli fraza sanapi-
roebis marTvis ,,qarTuli meTodis" Sesaxeb, miuTiTebs sanapiro 
zonis regulirebisa da marTvis sistemis danergvas, roca Stor-
mebis mier damangreveli moqmedeba bunebis sxeulis (plaJis) ngre-
vidan akumulaciisakenaa ,,Semobrunebuli".  

saqarTvelo zRvispira qveyanaa. Sesabamisad, saxelmwifos 
politikaSi zRvis sanapiro zonis dacva-aRdgena prioritetuli 
mimarTulebad unda iyos aRiarebuli iseve, rogorc niderlandeb-
Si, aSS-Si, did britaneTSi. saqarTveloSi ki udavod arsebobs na-
pirdacviTi RonisZiebebis dagegmvisa da ganxorcielebis yvela 
piroba, romlebic mniSvnelovnad Seamcirebs zRvis sanapiro zo-
naSi "umoqmedobis" scenariT prognozirebad katastroful Sede-
gebs. 

amdenad, marTvis berketebis mxedvelobaSi miRebiTa da sa-
napiro zonis sistemuri aRqmis safuZvelze, napirebis ngrevis mo-
salodneli gaaqtiurebisagan dacvis mizniT yvelaze optimalur 
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scenars nayaris napirgaswvrivi nakadis regulireba da marTva wa-
rmoadgens. msgavsi RonisZiebis praqtikul saimedoobas safuZvlad 
udevs am saqmianobis mecnieruli dasabuTebuloba da gasuli sa-
ukunis 90-iani wlebis praqtikuli (kiknaZe da sxv., 1998; sanapiros 
dacvis..., 2000; Jaoshvili, 1995) gamocdileba. misi miRweva SesaZl-
ebelia regulirebuli mdinareebis kalapotebSi akumulirebuli 
aluvionis, an wyalqveSa sanapiro ferdobis nayaris lokaluri 
akumulaciis ubnebidan ngreuli masalis sanapiro zonaSi gadmo-
tanisa da arsebuli deficitis Sevsebis saSualebiT.  

amgvarad, Savi zRvis resursTa Tviseba organulad dakavSi-
rebulia, akvatoriis dacvisa da racionaluri bunebaTsargeblo-
bis principebis gaTvaliswinebiT, ekologiurad usafrTxo da 
srulyofili teqnologiebis danergvis, zRvispireTebis aRdgenisa 
da dacvis kompleqsuri RonisZiebebis praqtikuli realizaciis 
sakiTxebis gadawyvetasTan. aRniSnuli aspeqtebi urTierTdakav-Si-
rebuli da erTmaneTis Semavsebeli, struqturulad erTiani da 
mTliani sistemaa, romlis funqcionirebis meqanizmis SemuSaveba 
da realizacia Savi zRvispira qveynebis mdgradi ekonomikuri ga-
nviTarebisa da usafrTxo ekologiuri garemos Camoyalibebis ga-
rantiaa. amave dros, racionaluri bunebaTsargeblobis priorite-
tuli mimarTuleba tradiciulTan erTad, alternatiuli (talRe-
bis, dinebebis, mzis, qaris, bioenergiis) resursebis aTvisebasac 
gulisxmobs, sadac Tavs iyris samrewvelo da rekreaciuli kom-
pleqsebis Tanaarsebobis problema, romelTa harmoniuli Serwyma 
ekonomikuri berketebis – sistemis gonivruli regulireba-marT-
vis meSveobiTaa SesaZlebeli.  
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MELOR ALPENIDZE 
 

PROBLEMS OF RATIONAL NATURE MANAGEMENT  
OF BLECK SEA SHORE OF GEORGIA 

 

The following issues are discussed: current condition of Black Sea 
coast, effectiveness of events against abrasion and regulation of natural proc-
esses; The analysis has been made: of irrational usage of shore resources and 
its negative consequences. It is concluded: The irrational usage of coastal re-
courses (construction of hydroelectric power station, withdrawing the inactive 
materials, “concrete” strengthening the coast, construction of coasts and others) 
has resulted in the following: a decreased alluvium flow of rivers, disrupted 
unity and wholeness of the coastal system and coastal alluvium flow structure, 
creation of an unstable condition of coast and underwater coastal slopes. The 
following is offered: Taking pebble materials, which are gathered on the tops 
of the underwater canyons, as well as from local accumulation sections and 
their usage as supplementing the shortage of alluvium; Multiple use of alluvial 
material for inclusion coastal alluvial flow; Introduction of technologies with 
less production remains (considering the depreciation); Necessary implementa-
tion of reasonable monitoring systems. It is shown that: The offered measures 
will lead to isolation of underwater canyons tops from inflow of fluvial pebble 
materials and their obliteration. 
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samegrelo-zemo svaneTis bunebrivi mcenareulobis  

anTropogenuri transformacia da  

ekologiuri Sedegebi 

 
Tanamedroveobis im umTavres problemaTa Soris, romelTa 

gamovlinebebi mimarTulia sazogadoebis winaaRmdeg da emuqreba 
cocxal bunebas, mcenareuli safaris momavali TaobebisaTvis ga-
rantirebuli SenarCuneba erT-erT mniSvnelovan sakiTxs warmoad 
gens. mcenareuli safaris dacva da xarisxobrivi gaumjobeseba 
kacobriobis erT-erTi umTavresi problemaa. mwvane safaris Se-
narCuneba xom yoveli cocxali organizmis, maT Soris adamianis 
arsebobas ganapirobebs. garemosa da misi elementebis SenarCuneba 
da gaumjobeseba – potenciuri produqtiulobis ganviTarebisaT-
vis (zrdis) xelsayreli (sasurveli) pirobebis SeqmnaSia gamoxa 
tuli da, saboloo jamSi, regionebis mdgradi ekonomikuri gan vi 
Tarebiskenaa mimarTuli.  

saqarTvelos mcenareuli safaris umTavresi efeqturoba 
niadagdacviT rolSia asaxuli, romlis funqciebs ekranirebisa 
da fiqsirebis kanonzomieri kombinacia ganapirobebs. am movlenis 
detalebis (Использование..., 1972) gaTvaliswinebiT, niadagis mier 
wylisa da mineraluri nivTierebis Sekavebis, agreTve masebis ga-
datanis unarebis Semcirebis Sedegad ekosistemebis katastroful 
cvlilebebis gamowvevas unda velodoT. maT Sorisaa daCqarebuli 
eroziis procesi, romlis umTavres gamomwvevi mizezi urwyuli 
miwaTmoqmedebaa. istoriul droSi, msoflios tyiT dakavebuli 
(miqaZe, 2006) farTobi 65%-iT Semcirda.  

amave dros, saqarTvelos mcenareuli safari ganuxrel ga-
nadgurebasa da gaveranebas (saqarTvelos.., 1999) ganicdis. mcir-
deba Cveni qveynis tyeebis farTobebi da Zlierdeba misi mZime eko-
logiuri Sedegebi. cxadia, sazogadoebis interesebidan gamomdi-
nare, mcenareuli safaris movla, SenarCuneba da momavali Taobe-
bisaTvis gadacema – regionebis mdgradi ekonomikuri ganviTare-
bis miRwevis erTaderTi gzaa. saqarTvelos unikaluri da mra-
valferovani bunebis umTavres komponents tyeebi warmoadgens. am-
Jamad, mniSvnelovanadaa gazrdili tyebis rekreaciuli mniSvne-
loba, qveynis mcenareuli safari ki savalalo mdgomareobaSi im-
yofeba. am mxriv samegrelo-zemo svaneTi gamonaklisi araa. amis 
gamo, avtori cdilobs regionis tyeebis anTropogenuri trans-
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formaciis suraTis warmoCinebisa da Tanamedrove ekologiuri 
suraTis asaxvis safuZvelze regionis arasaxarbielo ganviTare-
bis tendenciis sawinaaRmdego RonisZiebebis SemuSavebas.  

 
samegrelozemo svaneTis satyeo fondis sivrciTi transformacia 

cxrili # 1 
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1 mestia mestiis 1270 43566 41164 32,4 6590,6  
2 xaiSi mestiis 1770 89830 83492 47,1 2322,8  
1-2 jami  3040 133396 

 
   137311//+3,9 

3 walenjixa walenjixa 
zugdidis 

1329 54916 
 

51696 38,8 6971,5 32605//-
40,6 

4 Cxorowyu Cxorowyu 619 30694 
 

2803 45,2 4017,1 26889//-12,4 

5 martvili martvili 881 46211 
 

43412 49,2 6635,7 43001//-7,0 

6 qariati xobi 16 1539 552 34/5 26,4  
7 kolxeTi abaSa, xo- 

bi, senaki, 
q. foTi 

1500 40934 38190 25,4 2531,1  

6-7 jami  1516 42473 
 

   40005//-5,8 

1-7 sul   7385 307690 
 

286529 43,2 29095,2 279811//-9,1 

 
samegrelo-zemo svaneTis tyis resursebi ZiriTadad koncen-

trirebulia mestiis, xaiSis, walenjixis, Cxorowyus, martvilis 
raionebis farglebSi, romelic landSaftebis nairgvarobiTac ga-
moirCeva. regionis satyeo fondis farTobi gasuli saukunis 80-
ian wlebSi 307690 ha-s, xolo tyiT dafaruli farTobi 286529 ha-s, 
regionis tyianobis maCvenebeli ki sakmaod STambeWdav sidides 
(43,2 %) Seadgenda. regionSi 7 satyeo meurneoba (cxrili # 1) iyo 
gamoyofili. 

aRniSnuli meurneobebis tyeebi daniSnulebis (funqciis) 
mixedviT Semdeg kategoriebadaa danawilebuli: 1. wyaldamcavi 
(100858 ha, 35,2%); 2. niadagdamcavi, wyalmaregulirebeli (121488 ha, 
42,4%); 3. sanitarul-higienuri da gamajansaRebeli (59025 ha, 20,6%); 
4. miznobrivi daniSnulebis tyeebi (5158 ha, 1,8%).  

gasuli saukunis 80-iani wlebidan dRemde sakvlevi tyis 
fondis xelovnuri cvlilebis (tyis gaCexva) Sedegebi sakmaod 
SesamCnev sididebs iZleva. amave dros aRmoCnda, rom mestiisa da 
xaiSis satyeo meurneobebSi (saSualo da maRalmTiani arealebi) 
tyeebis farTobebi ara Tu SenarCuneda, aramed ramdenadme gai-
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zarda (+3,9 %-iT) kidevac. regionis dabalmTian da vake area-
lebze ki analogiuri dadebiTi tendenciis nacvlad, tyeebze an-
Tropogenuri datvirTvebis gaZliereba SeiniSneba: walenjixis, 
zugdidis, Cxorowyus, martvilis, xobis, abaSisa da q. foTis sa-
tyeo meurneobebSi adre (1980 w) fiqsirebuli tyeebis farTobis 
(174254 ha) Semcirebam 23,5 %-s miaRwia. saboloo jamSi ki, sakvle-
vi regionis tyis farTobebis anTropogenuri transformaciis si-
didem 9,1 % Seadgina.  

amave dros, regionis tyis resursebis racionaluri aTvi-
sebis kvaldakval, maTi SezRuduli sargeblobis (saxelmwifoebr-
ivi kontrolia amoqmedebuli) miuxedavad, qveyanaSi damkvidrebu-
li tyiT sargeblobis 20-wliani licenziis danergvam SesaZloa 
unikaluri saxeobebis mcenareTa (bza, urTxmeli, muxa da sxv) na-
wilobrivi an sruli ganadgureba gamoiwvios. amasTan, wiwvovnebi-
sa da foTlovani mcenareulobis farTobebis Semcirebis SemTx-
vevaSi tyeebis gaveranebasTan erTad, mosalodnelia eroziuli, 
mewyruli da denudaciuri procesebis gaaqtiureba. Zlieri an-
Tropogenuri datvirTvebis Sedegad ki ekosistemebis darRvevasa 
da biomravalferovnebis Semcirebas unda velodoT.  

bunebrivi garemosa da tyis resursebis optimizaciis, agre-
Tve gonivruli bunebaTsargeblobisa da racionaluri resursTa-
Tvisebis praqtikaSi danergvis mizniT, avtoris mier SemoTavaze-
bulia regionSi daculi teritoriis sistemis amoqmedebis perspe-
qtiva.  

daculi teritoria – mravalmxrivi gamoyenebis teritoria 
iqmneba garemos dacvis moTxovnebis gaTvaliswinebiT organiz-
ebuli da ganaxlebadi bunebrivi resursebis gamoyenebaze orien-
tirebuli sameurneo saqmianobisaTvis. regionSi daculi terito-
ris daarsebam unda uzrunvelyos tyisa da saZovrebis produqti-
ulobis, nadirobis, nadir-frinvelis gavrcelebis, agreTve tu-
rizmis ganviTarebis bunebrivi safuZvlis Seqmna. amave dros, re-
gionis adgilobrivi pirobebis gaTvaliswinebiT dasaSvebia da-
saxlebebisa da Sesabamisi infrastruqturis arsebobac.  

ganaxlebadi bunebrivi resursebisa da garantirebuli mox-
marebis uzrunvelyofis mizniT, avtoris winadadebaa rogorc bu-
nebis dacvis, ise mravalmxrivi gamoyenebis zonebis (unikaluri 
saxeobebi, xeluxlebeli fragmentebi) gamoyofa. am zonebis mow-
yoba emsaxureba bunebis dacvisa (tyis gakafvis akrZalva) da ga-
naxlebadi bunebrivi resursebis (tyeebis aRdgeniTi saqmianoba) 
mosaxleobis mier istoriulad Camoyalibebuli da tradiciad 
qceuli meurneobriobis (tyis SerCeviTi Wris ubnebi da periode-
bi) warmarTvas, roca limitirebulia Tibvis, Zovebis, saSeSe 
merqnis mopovebis, tyis Wrisa da sxv. anTropogenuri datvirTvebi.  
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ANTROPOLOGICAL TRANSFORMATION AND ECOLOGICAL  
RESULTS OF SAMEGRELO-UPPER SVANETI 

 
 It is discussed the anthropological transformation of Samegrelo-Upper 

Svaneti wood. It is give the comparasion-anaysis of wood resource alternations 
(since eighties of last century). It is waluated the contemporary ecological pro-
blems of the region and is worked out the recomendations for their stabiliza-
tion. 
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