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             I. xsnarebi da maTi saxeebi 

           1.1. xsnarebis zogadi daxasiaTeba 

 

  xsnari ori an meti nivTierebisagan warmomdgari cvladi 

Sedgenilobis erTgvarovani sistemaa. igi Sedgeba gamxsnelis, gaxsnili 

nivTierebisa da maTi urTierTqmedebis produqtebisagan. 

  xsnaris dayofa gamxsnelad da gaxsnil nivTierebad pirobiTia. 

gamxsnelad miiCneven im komponents, romelic sufTa saxiT imave 

agregatul mdgomareobaSia, rogorSic xsnari. Tu orive komponenti 

erTnair agregatul mdgomareobaSia, gamxsnelia is komponenti, romelic 

xsnarSi meti raodenobiTaa. 

  gaxsnili nivTierebis nawilakTa zomebis (dispersiulobis) mixedviT 

arCeven WeSmarit xsnarebs (nawilakis zoma <1 nm), suspenziebsa  da 

emulsiebs (nawilakis zoma >100 nm), koloidur xsnarebs (nawilakis zoma 

1-100 nm); 

  xsnarebi gvxvdeba Txevad, myar da airad mdgomareobaSi. Txevadia  

marilebis, mJavebis, tuteebis, spirtebisa da sxva nivTierebebis xsnarebi 

wyalSi an sxva gamxsnelebSi. 

  myari xsnarebia Senadnobebi: Tuji, foladi, TiTberi da sxv., xolo 

airadi xsnari _ haeri. 

  xsnaris warmoqmna ori an meti nivTierebis Serevisas mxolod 

fizikuri procesi ar aris. amas adasturebs rigi naerTebis hidratebisa 

da solvatebis arseboba. solvatebis an hidratebis warmoqmnisa da aseve 

sxva movlenebis Seswavlis safuZvelze mendeleevma Camoayaliba xsnarebis 

qimiuri Teoria, romlis Tanaxmadac xsnaris Semadgenel komponentTa 

molekulebs Soris qimiuri urTierTqmedeba gavlenas axdens xsnaris 

yvela Tvisebaze. 

  Txevad xsnarebs Sualeduri mdgomareoba ukavia qimiur naerTebsa da 

meqanikur narevebs Soris. qimiuri naerTebis msgavsad, xsnarebi 

erTgvarovania da xasiaTdeba siTburi movlenebiT. aseve, xSir SemTxvevaSi 

siTxeebis Serevisas xdeba moculobis Semcirebac. meore mxriv, qimiuri 

naerTebisagan gansxvavebiT, xsnarebi ar emorCileba Sedgenilobis 

mudmivobis da jerad SefardebaTa kanonebs, SeiZleba maTi Semadgenel 
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nawilebad dayofa. amrigad, xsnarTa warmoqmna fizikur-qimiuri procesia, 

xolo xsnarebi _ fizikur-qimiuri sistemebi. 

  xsnarebs didi mniSvneloba aqvs bunebasa da yofa-cxovrebaSi, 

mrewvelobasa da soflis meurneobaSi. zrdisaTvis aucilebel 

nivTierebebs mcenareebi garemodan xsnarebis saxiT iReben. cxovelebisa 

da adamianebis mier sakvebis SeTvisebis procesi saWmlis momnelebel 

organoSi misi xsnarad gardaqmnis Semdeg xdeba. nivTierebebis wyalSi 

gaxsna uzrunvelyofs maT Soris qimiuri reaqciis swrafad 

mimdinareobas. wyali didi rodenobiT ixarjeba mrewvelobaSic. farTod 

gamoiyeneba organuli gamxsnelebi qsovilebidan laqebis mosacileblad, 

mcenareTa Teslisagan zeTebis gamosayofad da sxv. umniSvnelovanesi 

fiziologiuri siTxeebi _ sisxli da limfa xsnarebia. 

 

 

1.2. xsnadoba. xsnadobis koeficienti 

 

  nivTierebis gaxsnis unars ama Tu im gamxsnelSi, xsnadoba ewodeba, 

xsnadobis raodenobriv maxasiaTebels ki _ xsnadobis koeficienti. 

gramebiT  gamosaxul nivTierebis maqsimalur raodenobas, romelic 

mocemul temperaturaze 100 g gamxsnelSi ixsneba, xsnadoba, anu 

xsnadobis koeficienti ewodeba. aseve, mocemul temperaturaze najeri 

xsnaris warmomqmneli nivTierebis masis fardobas gamxsnelis 

moculobasTan, am nivTierebis xsnadoba anu xsnadobis koeficienti hqvia. 

xsnadobis ganzomilebaa lg . (cnobarSi mocemulia fuZeebisa da 

zogierTi marilis wyalSi xsnadobis cxrili). 

  xsnadoba damokidebulia gaxsnili nivTierebisa da gamxsnelis 

bunebaze, temperaturasa da wnevaze. 

  xsnadobis mixedviT nivTierebebi iyofa kargad xsnad, mcired xsnad 

da praqtikulad araxsnad nivTierebebad. Tu 100 g  wyalSi oTaxis 

temperaturaze ixsneba 10 g-ze meti nivTiereba, mas kargad xsnadi ewodeba, 

Tu ixsneba 0,01 g dan 1 g-mde – mcired xsnadi, xolo 0,01 g-ze naklebi 

praqtikulad araxsnadia. kargad xsnadia: Saqari, ,4CuSO  ,NaOH  ,3HNO  

HCl , spirti, amiaki dasxv., mcired xsnadia: TabaSiri, 4PbSO , ( )2OHCa , 
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benzoli, meTani, azoti, Jangbadi da sxv. praqtikulad araxnadia: 4BaSO , 

,AgCl ,AgI  ,PbS 3CaCO , navTi, mcenareuli zeTi, ,Ag  Au  da sxv. 

absoluturad araxsnadi nivTiereba ar arsebobs. Tu wyalSi CavuSvebT 

oqros an vercxls, is umniSvnelo raodenobiT mainc gaixsneba wyalSi, 

amas adasturebs is, rom amgvari wyali spobs baqteriebs. 

  cdebiT dadgenilia, rom nivTierebebi ixsneba msgavs gamxsnelebSi; 

polaruli da  ionuri naerTebi kargad ixsnebian polarul gamxsnelebSi  

( ,NaOH  HCl , spirti – wyalSi), xolo arapolaruli – arapolarulSi 

(benzoli – heqsani). 

  xsnars, romelSic aRebuli nivTiereba mocemul temperaturaze metad 

aRar gaixsneba, najeri ewodeba, xolo xsnars, romelSic mocemul 

pirobebSi kidev SeiZleba gaixsnas aRebuli nivTiereba _ ujeri, 

zenajeria xsnari, romelic Seicavs gaxsnil nivTierebas meti 

raodenobiT, vidre najeri xsnari imave temperaturaze. zenajeri xsnari 

aramdgradia, WurWlis SerxeviT an gaxsnili nivTierebis mcire zomis 

kristalis SetaniT xsnarSi xdeba Warbad gaxsnili nivTierebis gamoyofa 

naleqis saxiT. 

  xsnadobis ganxilvisas aucilebelia aRvniSnoT gaxsnis temperatura. 

umetes SemTxvevaSi myari nivTierebis xsnadoba temperaturis gadidebiT 

izrdeba. Tumca, aris nivTierebebi, romelTa xsnadoba temperaturis 

aweviT umniSvnelod izrdeba ( )3, AlClNaCl  an mcirdeba kidec 

( ) ( )( )23422 ,, COOCHCaSOLiOHCa . 

  xsnadobis diagramis saSualebiT gamoisaxeba nivTierebis xsnadobis 

damokidebuleba temperaturaze. abscisTa RerZze gadazomilia 

temperatura, xolo ordinatTa RerZze – xsnadoba, nax. 1.1. 

  xsnadobis diagramis saSualebiT gamoiTvleba gacivebisas 

gamokristalebuli marilis raodenoba. temperaturis daweviT xsnaridan 

nivTierebis gamoyofas kristalizacia ewodeba. am dros miiReba sufTa 

nivTiereba, radgan, Tu xsnari Seicavda minarevebs, miuxedavad 

temperaturis dawevisa, isini ar gamoiyofian, vinaidan xsnari minarevebis 

mimarT ujeria. amas emyareba kristalizaciiT nivTierebaTa gasufTavebis 

meTodi. airTa wyalSi gaxsnisas siTbo gamoiyofa, amotom le-Satelies 

principis Tanaxmad, temperaturis gazrdiT airTa xsnadoba mcirdeba, 
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xolo temperaturis SemcirebiT _ izrdeba. myari da Txevadi 

nivTierebebis xsnadobaze siTxeSi wneva umniSvnelod moqmedebs, radgan 

gaxsnisas ar xdeba sistemis moculobis mniSvnelovani cvlileba. 

  airTa xsnadoba ki wnevis gadidebiT izrdeba, radgan airTa gaxsnisas  

mcirdeba sistemis moculoba; airTa xsnadoba gamoisaxeba 100 g 

gamxsnelSi gaxnili airis raodenobiT  (ml-obiT). 

             g/l 

                             ToC      
nax.1.1. myari nivTierebebis xsnadobis damokidebuleba temperaturaze 

  

 

1.3. siTburi movlenebi gaxsnis dros 

 

  myari kristaluri nivTierebis gaxsna ori Tanamimdevruli procesis 

saxiT SeiZleba warmovidginoT: 1. myari nivTierebis daSla molekulebad 

da ionebad, razec ixarjeba _ 1q  energia. 2. molekulebisa da ionebis 

urTierTqmedebiT gamxsnelis (wylis) molekulebTan solvatebis 

(hidratebis) warmoqmna. am dros gamoiyofa q2 energia.  

  gaxsnis siTburi Q efeqti  am procesebis siTburi efeqtebis jamis 

tolia: 
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                            21 qqQ +−=  .                              (1.1) 

  gaxsnis siTburi efeqti siTbos is raodenobaa, romelic gamoiyofa 

an STainTqmeba erTi moli nivTierebis gaxsnisas didi raodenobis 

gamxsnelSi. 

  Tu Hhidrataciis (solvataciis) energia metia kristaluri mesris 

energiaze ( 2q > 1q ) , gaxsnis procesi egzoTermuli iqneba Q >0,  xolo Tu  

2q < 1q , gaxsnis procesi endoTermulia. es imaze miuTiTebs, rom 

temperaturis gadideba iwvevs xsnadobis gazrdas (ix. nax.1.1), Tumca 

arsebobs nivTierebebi, romelTa xsnadoba temperaturis gazrdisas 

mcirdeba       ( Ca(OH)2, Li2SO4  da sxv. ). 

  airTa gaxsnis dros xdeba sxvadasxva procesebi: 1. airis SekumSva. es 

egzoTermuli procesia, misi siTburi 1q  efeqti dadebiTia. 2. airis 

molekulebis urTierTqmedeba gamxsnelis molekulebTan. esec 

egzoTermuli procesia, misi siTburi efeqtia 2q . amitom airis siTxeSi 

gaxsnis procesi egzoTermulia, xolo siTburi efeqti  mudam dadebiTi: 

                           Q = q1 + q2 .                                  (I.2) 

  amiT aris gamowveuli airTa xsnadobis Semcireba temperaturis 

gazrdisas. 

 

 

1.4. xsnarebis koncentracia 

 

  xsnaris Sedgenilobis mniSvnelovani maxasiaTebelia koncentracia. 

xsnaris koncentracia gamosaxavs gaxsnili nivTierebis raodenobas 

xsnaris an gamxsnelis garkveul moculobaSi an wonaSi. 

  ganasxvaveben koncentrirebul da ganzavebul xsnarebs. 

koncentrirebuli xsnari Seicavs didi raodenobiT gaxsnil nivTierebas, 

xolo ganzavebuli _ mcire raodenobiT gaxsnil nivTierebas. kargad 

xsnadi nivTierebebis najeri xsnarebi koncentrirebulia, xolo mcired 

xsnadi nivTierebebisa _ ganzavebuli. 

  arsebobs xsnaris koncentraciis raodenobrivi gamosaxvis sxvadasxva 

xerxi, esenia: masuri, moluri (W) an moculobiTi wili ( )iN ; moluri ( )M , 

normaluri ( )N , molaluri ( )m  koncentraciebi da titri ( )T . 
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  ganvixiloT TiToeuli maTgani cal-calke. 

  gaxsnili nivTierebis masis (moculobis) fardobas xsnaris saerTo 

masasTan (moculobasTan) gaxsnili nivTierebis masuri (moculobiTi) 

wili ewodeba _ W ; mas gamosaxaven mTelis nawilebiT an procentobiT. 

  NaCl -is 5%-ani xsnaris yoveli 100 g Seicavs 5 g NaCl  da 95 g wyals       

                       %5100
595

5 =⋅
+

=W . 

  gaxsnili nivTierebis molTa ricxvis fardobas xsnarSi arsebuli 

molebis saerTo ricxvTan moluri wili ewodeba ( )iN . magaliTad, Tu 

xsnari Seicavs 10 g NaCl , 20 g KCl  da 60 g wyals, TiToeuli komponentis 

molTa ricxvi iqneba 

           8,58
10

=NaCln ;    5,74
20

=KCln ;     18
60

2
=OHn . 

  TiToeuli komponentis moluri wili gamoiTvleba Semdegnairad: 

        
OHKClNaCl

NaCl
Na nnn

n
N Cl

2
++

= ,   
OHKClNaCl

KCl
KCl nnn

n
N

2
++

=   ,                    

                  
OHKClNaCl

OH
OH nnn

n
N

2

2
2 ++

= . 

  xsnaris  komponentebis moluri wilebis jami erTis tolia:  

                                                       ClNaN + KClN + OHN
2

= 1. 

  moluri koncentracia ( )M  gviCvenebs 1 l xsnarSi arsebuli 

gaxsnili nivTierebis gram-molekulebis raodenobas. misi ganzomilebaa 

mol/l. 

   4210 SOHM -is xsnaris 1 l Seicavs 9810 ⋅ =980 g 42SOH -s, 421,0 SOHM -

is xsnaris 1 l-Si 981,0 ⋅ =9,8 g 42SOH -ia. 

  normaluri  ( )N  koncentracia miuTiTebs 1 l xsnarSi arsebuli 

gaxsnili nivTierebis gram-ekvivalentis raodenobas. misi ganzomilebaa  

g-ekv/l. 

  4210 SOHN -is xsnaris 1 l Seicavs 
2

98
10 ⋅ =490 g 42SOH -s, 421,0 SOHN -is 

xsnaris 1 l-Si 
2

98
1,0 ⋅ =4,9 g 42SOH -ia. 
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  molaluri ( )m  xsnari gviCvenebs 1000 g gamxsnelSi gaxsnili 

nivTierebis gram-molekulebis ricxvs. 

  NaOHm 5 -is xsnaris misaRebad 1000 g wyalSi xsnian 200405 =⋅ 0 

NaOH -s, xolo NaOHm 5,0 -is xsnaris misaRebad _ 20405,0 =⋅ g NaOH -s. 

  erT mililitr xsnarSi gaxsnili nivTierebis raodenobas, 

gamosaxuls gramobiT, titri ewodeba ( )T . misi ganzomilebaa g/ml. 

  titriani xsnariT sxva xsnaris koncentraciis gansazRvras titvra 

ewodeba. titvris dros daxarjuli xsnarebis moculobebi maTi 

koncentraciebis ukuproporciulia: 

                                          2211
1

2

2

1 c VcV
c
c

V
V

==     an     ,                                               (1.4)              

sadac  1V  da 2V  titvris dros daxarjuli xsnarebis moculobebia; 1c  da   

2c  _ xsnarTa koncentraciebi. 

  am formuliT SeiZleba visargebloT xsnarebis ganzavebis drosac. 

  mniSvnelovania vicodeT koncentraciis gamosaxvis erTi formidan 

meoreze gadasvla. 1-l cxrilSi mocemuli formulebi gviCvenebs 

Tanafardobas xsnaris sxvadasxva koncentraciebs Soris. 
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          sxvadasxva formiT gamosaxuli xsnaris koncentraciebs Soris  Tanafardobebi             cxrili 1                

xsnaris kon- 

centracia 
masuri wili W  

Mmolaroba 

M  

molaloba 

m  
moluri wili N iN  

masuri wili 

W  WW =  ρ10
MM

W
′⋅

=  
1000

1000
+′⋅

′
=

Mm
Mm

W  ( ) MMiNiN
iN

W
′−+

=
Mgram

1

1000
 

Mmoluri 

wili N iN  ( )
gamM

MWW
W

iN ′−+
=

100 ( )
gamM

MM

M
iN −+
= ρ1000

gam
Mm

m
iN

1000+
=  ii NN =  

Mmolaroba 

M  M
WM
′

= ρ10
 

MM =  
M

100
1000

+′
=

Mm
m

M
ρ

 ( )iNMMm
M

M
−+′

′
=

1
1000

gam

ρ
 

Mmolaloba 

m  ( )WM
W

m
−′

=
100
100

 

1000
MM

Mm ′−
=
ρ

 
mm =  

( )
gam

MiN
iN

m
−

=
1

1000
 

 

 

SeniSvna: M ′ gaxsnili nivTierebis molekuluri masaa; gamM _ gamxsnelis molekuluri masa; ρ  _ simkvrive. 
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II. xsnarebis Termodinamika 

               2.1 parcialuri moluri sidideebi 

 

  im Tvisebebis umravlesoba, romlebic raodenobrivad isazRvreba, 

SeiZleba eqstensiur an intensiur Tvisebebs miekuTvnos. eqstensiuri 

Tvisebebi damokidebulia nivTierebis raodenobaze (moculoba, masa, Siga 

energia, entropia). eqstensiur Tvisebebs axasiaTebs aditiuroba. 

magaliTad, liTonis ori erTnairi naWris Siga energia orjer aRemateba 

erTi naWris Siga energias. intensiuri Tvisebebi damokidebuli ar aris 

nivTierebis raodenobaze (wneva, temperatura). intensiuri Tvisebis 

gansazRvrisaTvis izomeba eqstensiuri Tvisebebis cvlileba, magaliTad, 

temperaturis dasadgenad izomeba vercxliswylis moculobis 

(eqstensiuri Tvisebis) cvlileba. 

  xsnarebis intensiuri Tvisebebi ganpirobebulia SedgenilobiT. 

magaliTad, xsnaris zemoT gamxsnelis najeri orTqlis wneva 

damokidebulia xsnaris koncentraciaze. intensiur TvisebaTa 

gamomsaxveli sidideebi sistemis sxvadasxva nawilSi tolobisaken 

miiswrafvis, ris Sedegadac myardeba wonasworoba. 

  luisma (1912) eqstensiuri sididis g kerZo warmoebuls, xsnaris erT-

erTi komponentis in  molTa ricxvis mimarT mudmivi wnevis ( )constp = , 

temperaturis ( )constT =  da danarCeni komponentebis molTa ricxvis 

mudmivobis pirobebSi, parcialuri moluri sidide uwoda. 

                          

innnTPi
i n

gg
...,,, 21

⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
∂
∂

=  ,                          (2.1) 

sadac ig  i -uri komponentis parcialuri moluri sididea. 

  am gansazRvris moTxovnebi dakmayofildeba, Tu mocemuli 

koncentraciis xsnaris did raodenobas (did moculobas) mudmivi wnevisa 

da temperaturis pirobebSi davamatebT romelime komponentis 1 mols.  

xsnaris koncentracia praqtikulad ar Seicvleba, xsnaris Tvisebebis 

cvlileba ki iqneba damatebuli komponentis parcialuri moluri sidide. 

magaliTad, parcialuri moluri moculoba ganisazRvreba gantolebiT 

 



 12

                            

innnTPi
i n

VV
...,,, 21

⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
∂
∂

= .                         (2.2) 

  Tu xsnari moculobis cvlilebis gareSe miiReba, komponentis 

parcialuri moluri moculoba tolia misi 0
iV  moluri moculobisa 

sufTa mdgomareobaSi, e.i.  0
ii VV = . 

  moluri moculobisagan gansxvavebiT, SeiZleba parcialuri moluri 

moculoba uaryofiTic iyos. es moxdeba maSin, Tu xsnarSi komponentis 

damateba gamoiwvevs misi moculobis Semcirebas. Tu komponentebidan 

xsnaris miRebis procesi aditiuria, magaliTad, binaruli xsnarisaTvis, 

romelic Seicavs komponentebis 1n  da  2n  mols, marTebulia toloba  

                           0
22

0
11 gngng += ,                              (2.3) 

sadac  0
1g  da 0

2g   sufTa nivTierebaTa parcialuri moluri sidideebia. am 

SemTxvevaSi 0=Δg . Tu magaliTad, xsnaris miRebisas enTalpia aditiuria, 

maSin enTalpiis cvlileba 0=ΔH  da siTburi efeqti ar aris. Tu sawyis 

nivTierebaTa enTalpiebis jami aRemateba xsnaris enTalpias, xsnaris 

miRebisas gamoiyofa siTbo. winaaRmdeg SemTxvevaSi siTbo STainTqmeba. 

  parcialur molur sidideebs Soris gansakuTrebiT mniSvnelovania 

parcialuri moluri Tavisufali energia iG  (jibsis potenciali), 

                          

innnTPi
i n

GG
...,,, 21

⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
∂
∂

= .                          (2.4) 

  jibsis potencialis es cvlileba iyo ganxiluli qimiur 

TermodinamikaSi da mas qimiuri potenciali uwodes: 

                       ;ii G=μ        

innnTPi

i
i n

G

...,,, 21
⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
∂
∂

=μ .               (2.5) 

  qimiuri potenciali, temperaturis da wnevis msgavsad, intensiuri 

sididea. amrigad, sistemis sxvadasxva nawilSi yvela komponentis wnevis, 

temperaturis da qimiuri potencialebis toloba aris Termodinamikuri 

da qimiuri wonasworobis piroba. 

  ganvixiloT kontaqtSi myofi ori faza – xsnari da orTqli. Tu i -

uri komponentis xsn iμ  qimiuri potenciali xsnarSi metia mis  iμ orTql 

qimiur potencialze orTqlSi xsn iμ >  iμ orTql, maSin gagrZeldeba 
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aorTqleba.  iμ orTql mcirdeba, 
xsn iμ  matulobs, sanam ar damyardeba 

wonasworoba. xsnarsa da orTqls Soris wonasworobis dros 

                  xsn iμ =  iμ orTql;     xsn iG =  iG orTql.                     (2.6) 

  CavTvaloT orTqli idealur airad; idealuri airis miolekulebi 

ar urTierTqmedebs erTmaneTTan, amitom airadi komponentis parcialuri 

moluri Tavisufali energia an qimiuri potenciali tolia sufTa 

komponentis qimiuri potencialisa misi parcialuri wnevis tol wnevaze, 

e.i. 

iii pRTG ln+= air air μ . 

idealuri airisaTvis 

                          iii pRT ln0 += μμ .                             (2.7) 

sadac ipi   -uri komponentis parcialuri wnevaa xsnaris zemoT arsebul 

airad fazaSi; 0
iμ  _ misi qimiuri potenciali 1=ip atm-ze. 

  amrigad, xsnarSi komponentis qimiuri potenciali dakavSirebulia 

airad (orTqli) fazaSi mis parcialur wnevasTan. 

  parcialuri moluri sidideebi xsnarebis Tvisebebs axasiaTebs; 

xsnarebSi Termodinamikuri wonasworobis gamosaTvlelad es sidideebi 

iseve mniSvnelovania, rogorc Sesabamisi (U, H, F, G, S)  funqciebi sufTa 

nivTierebaTa Soris wonasworobis gaangariSebisas. 

  mocemuli komponentis parcialuri moluri sididis gamosaTvlelad 

unda dadgindes Sesabamisi eqstensiuri sididis damokidebuleba xsnaris 

Sedgenilobaze ucvleli saerToO wnevis, temperaturisa da danarCeni 

komponentebis molTa ricxvis mudmivobis pirobebSi da Catardes 

diferencireba am komponentis molTa ricxvis mixedviT. binaruli 

xsnarebisaTvis am gamoTvlebs grafikulad monakveTTa meTodiT awarmoeben. 

 

 

2.2. airebis narevi 

 

     xsnaris umartivesi magaliTia airebis narevi, romlis komponentebs 

Soris ar xdeba qimiuri urTierTqmedeba. Tu sufTa airebi idealuri 

airebis kanonebs emorCilebian, maSin airebis narevic idealuri airis 
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Tvisebebs amJRavnebs. aseTi narevi miiReba Siga energiis (enTalpiis) 

Seucvlelad, narevis moculoba komponentebis parcialuri moculobebis 

jamis tolia (daltonis kanoni). narevSi mocemuli idealuri airis U, H, 
F, G-s  parcialuri  moluri mniSvnelobebi mudmivi temperaturisa da 

parcialuri wnevis pirobebSi damokidebuli ar aris komponentebis saxesa 

da raodenobaze. isini tolia sufTa airis U, H, F, G -si imave 

temperaturasa da narevSi misi parcialuri wnevis toli wnevis 

pirobebSi. 

    A  da  B airebi TavisTavad Seireva da, Tu  constT =  constP =saerT da ,  am 

dros Tavisufali energia mcirdeba: GΔ < 0. narevis erTi molisaTvis 

                     ( )BBAA NNNNRTG lnln +=Δ ,                        (2.8) 

sadac AN  da  BN , A  da  B airebis molebis raodenobaa. airebis Serevisas 

Siga energia da enTalpia ar icvleba 0,0 =Δ=Δ HU  . entropiis 

⎟
⎠
⎞

⎜
⎝
⎛ −

=
T

GHS  cvlilebaa 

                     RS −=Δ ( )BBAA NNNNT lnln + .                      (2.9) 

  narevSi i -uri komponentis qimiuri potenciali iqneba 

                        iii NRT ln0 += μμ  ,                             (2.10) 

aq 0
iμ  i -uri komponentis qimiuri potencialia sufTa mdgomareobaSi 

( )1=iN . 

  amrigad, idealuri airebis Serevisas airadi sistemebis Siga energia 

(enTalpia) tolia Tavisufali komponentebis Siga energiebis 

(enTalpiebis) jamisa. narevis entropia sufTa airebis entropiebis jamze 

metia, xolo narevis Tavisufali energia _ sufTa airebis Tavisufali 

energiebis jamze naklebi. 

  Tu airebi ar emorCileba idealuri airebis kanonebs, maSin verc am 

airebis narevis mimarT gamoviyenebT idealuri airis kanonebs, magram 

garkveuli miaxloebiT, (2.9) da (2.10) gantolebebi realuri airebis 

narevebisTvisac gamoiyeneba. 

  es gantolebebi kargad aRwers msgavsi qimiuri Tvisebebis mqone 

airebis, magaliTad, erTi homologiuri rigis naxSirwyalbadebis narevebis 

Tvisebebs. narevebi, romelTa komponentebic Zlier gansxvavdeba qimiuri 
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TvisebebiT, molekulaTa polarulobiT, am gantolebebiT arazustad 

aRiwereba. 

 

 

2.3. ganzavebuli xsnarebi 

 

  usasrulod ganzavebul an, simartivisaTvis, ganzavebul xsnarSi 

SesaZlebelia ugulebelvyoT gaxsnili nivTierebis molekulebis 

urTierTqmedeba da CavTvaloT, rom gaxsnili nivTierebis molekulebi 

mxolod gamxsnelis molekulebTan urTierTqmedebs. aRvniSnoT gamxsneli 

indeqsiT 1, xolo gaxsnili nivTiereba _ indeqsiT i  ( ).,....3,2=i  

  xsnari ganzavebulia, Tu ,11 →N xolo 0→iN . aseTi xsnaris 

ganzaveba (misi moculobis zrda), idealur airTa narevis msgavsad 

mimdinareobs misi Siga energiis (enTalpiis) Seucvlelad, e.i. 

                        0=⎟
⎠
⎞

⎜
⎝
⎛
∂
∂

=⎟
⎠
⎞

⎜
⎝
⎛
∂
∂

TT V
H

V
U

.                            (2.11) 

 usasrulod ganzavebuli xsnaris idealur airTan msgavsebaze 

pirvelad vant-hofma miuTiTa. gaxsnili nivTiereba TavisTavad cdilobs 

Tanabrad ganawildes gamxsnelis mTel moculobaSi iseve, rogorc 

idealuri airi ikavebs mTel moculobas. 

  airis gafarToeba xasiaTdeba entropiis zrdiT, misi Siga energia 

ucvleli rCeba. amis msgavsad, gaxsnili nivTierebis Tanabari 

ganawilebac gamxsnelSi xasiaTdeba entropiis zrdiT. Siga energia am 

SemTxvevaSic ucvlelia, radgan gaxsnili nivTierebis molekulebi 

erTmaneTTan ar urTierTqmedebs. ganzavebul xsnarSi gaxsnili 

nivTierebis yoveli axali molekulis damateba ar cvlis gaxsnili 

nivTierebis parcialur-molur enTalpias 

     H
nnTPn

H =⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
∂
∂

2...1,,2
2 = const,     e.i. 0=ΔH .  idealuri airebis      

narevis miRebis msgavsad, ganzavebuli (idealuri) xsnarebis miRebisas 

Tavisufali energia mcirdeba, GΔ  < 0, xolo entropia izrdeba, SΔ  > 0.  

  gamxsnelis qimiuri potenciali ganzavebul xsnarSi 1
0
11 ln NRT+= μμ , 
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sadac 0
1μ  sufTa gamxsnelis qimiuri potencialia ( )11 =N . jibs-diuhemis 

gantolebis gamoyenebiT SeiZleba advilad vaCvenoT, rom gaxsnili 

nivTierebis ( )2=i  qimiuri potenciali 

                   ;ln 2
0
22 NRT+=ψμ       2

0
22 ln CRT+=ψμ ,            (2.12) 

aq 0
2ψ  gaxsnili nivTierebis qimiuri potencialia, roca 1;1 22 == CN  . 

2C  gaxsnili nivTierebis koncentracia; 2N  _ gaxsnili nivTierebis 

moluri wili. 

  Tu xsnari Zlier ganzavebulia ( 2N < 0,005), sxvadasxva erTeulebSi 

gamosaxuli koncentraciebi erTmaneTis proporciulia da (2.12) gantole- 

baSi 2N  moluri wili SeiZleba Seicvalos 2m  molalobiT an 

M molarobiT. am dros  0
2ψ  Seicvleba koncentraciis sxvadasxva 

erTeulebis proporciulobis koeficientze damokidebulebis sididiT. 

(2.12) gantoleba Semdeg saxes miiRebs: 

                ;ln 2
0
22 mRT+=ψμ   2

0
22 ln MRT+=ψμ .                   (2.13) 

 

 

       2.4. ganzavebuli xsnarebis koligatiuri Tvisebebi 

 

     xsnarTa zogadi Tvisebebi ganpirobebulia gamxsnelis bunebiT da 

gaxsnili nivTierebis koncentraciiT da ar aris damokidebuli gaxsnili 

nivTierebis Tvisebebze. maT koligatiuri Tvisebebi ewodeba. koligatiuri 

TvisebebiT  aris  gamowveuli  najeri orTqlis wnevis Semcireba xsnaris 

zemoT, duRilis temperaturis gazrda, gayinvis temperaturis Semcireba, 

osmosuri wneva da sxv. xsnaris koligatiuri  Tvisebebi  gansazRvravs 

Txevadi    gamxsnelis   qimiuri   potencialis   cvlilebas  gaxsnili 

nivTierebis Tanaobisas. 
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 2.4.1. henris kanoni 

 

  ganvixiloT airebis siTxeebSi gaxsnis procesi. mudmivi wnevis 

pirobebSi ( )constP =  airebis xsnadoba siTxeebSi izrdeba temperaturis 

Semcirebisas. airebis siTxeebSi xsnadobis ganmsazRvreli faqtoria airis 

parcialuri wneva siTxis zemoT. 

  henris kanonis Tanaxmad, mudmivi temperaturis pirobebSi siTxis 

moculobaSi gaxsnili airis raodenoba misi parcialuri wnevis 

proporciulia. henris mier cdebis safuZvelze dadgenili es kanoni 

SesaZlebelia gamoyvanil iqnes Termodinamikis gamoyenebiT. 

  vTqvaT, airi esazRvreba siTxes (gamxsnels) mudmiv temperaturaze. 

fazuri wonasworobis aucilebeli piroba am fazebSi qimiuri 

potencialebis tolobaa. air 2μ = xsn 2μ . air 2μ  da xsn 2μ , Sesabamisad, airis 

(meore komponentis) qimiuri potencialebia airad da Txevad fazaSi. Tu 

gaviTvaliswinebT qimiuri potencialebis mniSvnelobebs 

2
0
222 lnln CRTPRT +=+ xsn air ψμ , 

sadac 2P  da 2C , Sesabamisad, airis parcialuri wneva da koncentraciaa, 

miviRebT 

RTP
C 0

2
0
2

2

2ln xsn air ψμ −
= . 

0
2 xsn ψ da 0

2 air μ  sidideebi mxolod temperaturazea damokidebuli da Tu 

constT = , maSin am gantolebis marjvena nawili mudmivia. mas Г-Ti 

aRniSnaven da henris mudmivas uwodeben      

⎟
⎟
⎟
⎟
⎟
⎟

⎠

⎞

⎜
⎜
⎜
⎜
⎜
⎜

⎝

⎛ −

= conste RT

0

2

0

2 ψμ

. 

  henris kanoni  ase gamoisaxeba:    

                        Γ=
2

2

P
C

 an 22 PC Γ= .                            (2.14) 

  (2.14) gantoleba  gamosaxavs  gaxsnili  airis  koncentraciis  ( )2C  

damokidebulebas airis parcialur wnevaze ( )2P  xsnaris zeviT. henris 

kanoni marTebulia nebismieri erTeulebiT gamosaxuli airis 
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koncentraciisaTvis. henris kanoni ZalaSia, Tu gaxsnisas airi ar 

ganicdis arc disociacias, arc asociacias. 

  magaliTad, Jangbadis wyalSi gaxsnisas 2O  unda rCebodes 

molekulis saxiT. zogierT SemTxvevaSi gaxsnisas airi disociacias 

ganicdis. magaliTad, azoti Txevad liTonebSi gaxsnisas atomur azotad 

iSleba. aseT SemTxvevaSi (2.14) gantoleba Semdeg saxes miiRebs: 

                                22 PC Γ= .                               (2.15) 

  gaxsnili atomuri azotis koncentracia pirdapirproporciulia 

kvadratuli fesvisa misi parcialuri wnevidan airad fazaSi (siversis 

kanoni). 

  fardoba 
2

2

P
C

  SeiZleba ganvixiloT, rogorc meore komponentis or 

wonasworul fazaSi wonasworobis mudmiva 
2

2

P
CK p = , maSin henris mudmiva 

pK=Γ ; am sidides xsnadobis koeficienti ewodeba. igi tolia xsnadobisa 

1=P atm-ze. 

  henris mudmiva, wonasworobis mudmivas msgavsad, damokidebulia 

temperaturaze: 

                  22

lnln
RT

H
dT

d
RT

H
dT

Kd p Δ
=

ΓΔ
=     an    ,                  (2.16) 

sadac HΔ  enTalpiis cvlilebaa airis gaxsnisas. 

  Cveulebriv, airebis siTxeebSi gaxsnis procesi egzoTermulia. 

kondensaciis siTbos msgavsad, HΔ < 0. 

 

 

2.4.2. raulis kanoni 

 

  mudmivi temperaturis pirobebSi ( )constT =  mocemuli siTxis najeri 

orTqlis wneva siTxis bunebaze damokidebuli mudmivi sididea. TuU 

siTxeSi raime nivTiereba ixsneba, misi najeri orTqlis wneva icvleba. 
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  eqsperimentuli kvlevis Sedegad raulma (1886 w.) daadgina, rom 

gamxsnelis najeri orTqlis wneva ( )1P  xsnaris zemoT naklebia sufTa 

gamxsnelis najeri orTqlis ( )0
1P  wnevaze, 1P < 0

1P . 

  gamxsnelis najeri orTqlis 1P   wneva xsnaris zemoT tolia sufTa 

gamxsnelis najeri orTqlis 0
1P  wnevis namravlisa gamxsnelis 1N molur 

wilze xsnarSi: 

                                1P  = 0
1P 1N  .                          (2.17) 

  gamxsnelis 1N  da gaxsnili nivTierebis 2N  molur wilTa jami 

erTis tolia: 1N + 2N =1, amitom (2.17) gamosaxuleba SeiZleba Semdegi 

saxiTac Caiweros: 

                                20
1

1
0

1 N
P

PP
=

−
.                           (2.18) 

xsnaris zemoT gamxsnelis najeri orTqlis wnevis fardobiTi 

Semcireba ( )0
11 PPΔ  gaxsnili nivTierebis moluri wilis tolia da 

damokidebuli ar aris gaxsnili nivTierebis bunebaze (koligatiuri 

Tviseba). 

  gaxsnili nivTierebis da gamxsnelis koncentraciebi raulis kanonSi 

gamosaxuli unda iyos mxolod moluri wilebiT. gamxsnelis najeri 

orTqlis wnevis Semcireba xsnars zemoT SeZleba ase aixsnas: Tu daxSul 

sivrceSi movaTavsebT Wiqas sufTa gamxsneliT da xsnariT, daiwyeba 

gamxsnelis molekulebis xsnarSi gadasvlis TavisTavad mimdinare 

procesi, radgan gamxsnelis qimiuri potenciali nebismier xsnarSi 

naklebia mis molur Tavisufal energiaze sufTa mdgomareobaSi. xsnaris 

miRebis procesi mimdinareobs Tavisufali energiis SemcirebiT. aqedan 

gamomdinareobs, rom gaxsnili nivTiereba amcirebs gamxsnelis 

aorTqlebis unars. 

  xsnarSi gamxsnelis 1μ  qimiuri potenciali 

                          1
0
11 ln NRT+= μμ  ,                           (2.19) 

sadac 0
1μ  sufTa gamxsnelis qimiuri potencialia; 1N  _ misi moluri 

wili. 

  xSirad im xsnarebs, romelTaTvisac marTebulia raulis kanoni, 

idealur xsnarebs uwodeben. raulis kanonidan gamomdinareobs 
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mniSvnelovani daskvnebi ganzavebuli xsnarebis duRilis da gamyarebis 

temperaturis Sesaxeb. 

 

 

2.4.3. ganzavebuli xsnarebis duRilis da gamyarebis 

temperturebi 

 

  gamxsnelis najeri orTqlis wnevis Semcireba xsnars zemoT, sufTa 

gamxsnelis najeri orTqlis wnevasTan SedarebiT, iwvevs xsnaris 

duRilis temperaturis zrdas gamxsnelis duRilis temperaturasTan 

SedarebiT. marTlac, duRilis temperatura is temperaturaa, romelzec 

najeri orTqlis wneva atmosferul wnevas utoldeba. radganac 

gamxsnelis najeri orTqlis wneva xsnars zemoT mcirdeba, es wneva 

atmosferuls ufro maRal temperaturaze gautoldeba. sqematurad 

xsnaris duRilis temperaturis zrda naCvenebia  2.1 naxazze, sadac 1T  da 

0
1T , Sesabamisad, xsnaris da gamxsnelis duRilis temperaturebia; 

0
11 TTT −=Δ  _ temperaturis nazrdi duRilis temperaturaze, 

11
0

11 == NPP atm. Tu am gamosaxulebas gavalogariTmebT, Semdeg ki 

gavawarmoebT temperaturiT, miviRebT 

dT
Pd

dT
Nd 0

11 lnln −
= . 

  klauzius-klapeironis gantolebis Tanaxmad, 2

ln
RTdT

Pd λ
= , amitom  

=
dT

Nd 1ln
_ 2RT

λ ,  sadac  λ  xsnaridan gamxsnelis aorTqlebis moluri 

siTboa. ukanaskneli gamosaxulebis integrirebiT ( 0
1T ÷ 1T ) SualedSi 

miiReba  

                  0
11

0
11

0
111

1
ln

TRT
T

TT
TT

R
N dΔ

−=
−

−=
λλ

.                       (2.20) 
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            nax. 2.1.  xsnaris duRilis temperaturis aweva 

                   

 ( )21 1lnln NN −= gavSaloT mwkrivad:  ( ) .  .
32

1lnln
3
2

2
2

221 −−−−=−=
NNNNN .  

ganzavebuli xsnarebisaTvis 2N << 1N , amitom mwkrivSi SeiZleba 

SemovifargloT pirveli wevriT (Tu 2N <0,02 sizuste 1%-ia). ganzavebuli 

xsnarebisaTvis  1T  da 0
1T  umniSvnelod gansxvavdebian, amitom namravli 

0
11 TT ⋅ SeiZleba Seicvalis 

20
1T -iT; λ  TiTqmis ar gansxvavdeba sufTa 

gamxsnelis aorTqlebis siTbosagan. amis gaTvaliswinebiT, (2.20) gantolebis 

nacvlad gveqneba 

                                2

20
1 NRTT ⎟

⎟
⎠

⎞
⎜
⎜
⎝

⎛
=Δ

λd .                          (2.21) 

Tu xsnaris koncentracias molalobiT gamovsaxavT, xsnari 1000 g 

gamxsnelSi 2n  mol gaxsnil nivTierebas Seicavs da mn =2 . Tu 1M  

gamxsnelis molekuluri masaa, ( ) mM
mN

+
=

1
2 1000

. ganzavebul xsnarebSi 

m << 11000 M , amitom  

                     m
L

RTmMRTT
10001000

2

1

20
1 ==Δ
λd ,                       (2.22) 
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sadac 
1M

L λ
=  gamxsnelis aorTqlebis xvedriTi siTboa. SemoviRoT 

aRniSvna ebK
L

RT
=

1000

20
1 . am mudmivas ebulioskopiur mudmivas uwodeben. igi 

gamxsnelis Tvisebebs axasiaTebs da damokidebuli ar aris gaxsnili 

nivTierebis bunebaze. sabolood (2.22) ase Caiwereba: 

                            mKT ⋅=Δ ebd  .                                (2.23) 

  ganzavebuli xsnaris duRilis temperaturis aweva PTΔ , sufTa 

gamxsnelis duRilis temperaturasTan SedarebiT, gaxsnili nivTierebis 

molaluri koncentraciis pirdapirproporciulia. 

   ebK  gamosaxavs iseTi xsnaris duRilis temperaturis awevas, romelic 

1000 g gamxsnelSi 1 mol gaxsnil nivTierebas Seicavs. gamosaxuleba (2.23) 

dadasturebulia mravali cdiT, magram aRsaniSnavia, rom igi mxolod 

maSin aris marTebuli roca gaxsnis dros ar xdeba nivTierebis 

disociacia ionebad, e.i. gaxsnili nivTierebis molekuluri masa 

ucvlelia. 

  magaliTad, gamovTvaloT wylis ebulioskopiuri mudmiva. 

0
1T  gjoul ;2255,373 == λK R=8,31 joul/Kmoli; maSin 

512,0
22551000
37331,8 2

=
⋅
⋅

=ebK . 

ganvsazRvroT im xsnaris duRilis temperatura,  romlis  1000 g Seicavs 

1 g Saqars ( 342=M ).   0015,0
342
1512,0 ==Δ dT , xolo KT 0015,373=d . 

  xsnaris zemoT najeri orTqlis wnevis Semcirebis meore Sedegi 

gamxsnelis gamyarebis temperaturis dawevaa. am kavSiris ilustracia 

mocemulia 2.2 naxazze, sadac, garda Txevadi gamxsnelis (Tx) da xsnaris 

najeri orTqlis wirebisa, moyvanilia myari gamxsnelis (my) najeri 

orTqlis wiri. gadakveTis B  da A  wertilebi Seesabameba sufTa 

gamxsnelis ( B ) da xsnaris ( A ) gamyarebis temperaturebs (T ). naTelia, 

rom 1T  < 0
1T  -s gamyarebis temperaturis daweva Seesabameba, 1

0
1 TTT −=Δ gam . 
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             nax. 2.2. xsnaris gayinvis temperaturis daweva 

 

  temperaturis daweva isevea damokidebuli molur koncentraciaze, 

rogorc duRilis temperaturis aweva: 

                             mKT gamgam =Δ ,                             (2.24) 

sadac 
dn

gam L
RTK

1000

20
1= ,  dnL  sufTa gamxsnelis dnobis kuTri siTboa. 

gamkr KK = -s krioskopiuli mudmivaa. igi uCvenebs molalur xsnarSi 

gamxsnelis gamyarebis temperaturis Semcirebas. K krK  damokidebulia 

mxolod gamxsnelis Tvisebebze. ganzavebul xsnarebSi gamxsnelis 

gamyarebis temperaturis daweva ganisazRvreba mxolod gaxsnili 

nivTierebis koncentraciiT da ar aris damokidebuli mis bunebaze. 

aRsaniSnavia, rom gaxsnili nivTiereba gamyarebul gamxsnelSi aRar 

ixsneba. 

  me-2 cxrilSi  moyvanilia zogierTi gamxsnelis ebulioskopiuri da 

krioskopiuli mudmivebis mniSvnelobebi. 

                                                                   cxrili 2 

# Ggamxsneli ebulioskopiuri mudmiva krioskopiuli mudmiva 

1 wyali 0,512 1,862 

2 Bbenzoli 2,63 5,12 

3 eTilis spirti 1,21 - 

4 dieTilis eTeri 1,94 - 
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   (2.12) gamosaxulebiT SesaZlebelia gaxsnili nivTierebis 

molekuluri masis gansazRvra sufTa gamxsnelis da cnobili 

koncentraciis xsnaris duRilis da gamyarebis temperaturebis pirdapiri 

gazomviT. molekuluri masis aseT gansazRvras ebulioskopiuri da 

krioskopiuli meTodebi ewodeba. 

  magaliTad, ganvixiloT ebulioskopiuri meTodi: Tu gamxsnelis 

masaa 1g , xolo 2m  molekuluri masis mqone gaxsnili nivTierebis masaa 

2g , maSin molaloba 1000
12

2 ⋅=
gm

gm .  (2.23) gantolebis safuZvelze gaxsnili 

nivTierebis molekuluri masisaTvis miviRebT: 

                              
1

21000
gT

g
KM

d

eb Δ
= .                           (2.25) 

  xsnarebSi gamyarebis temperaturis dawevis movlena mniSvnelovan 

rols asrulebs bunebasa da teqnikaSi. 

 

 

2.4.4. osmosuri wneva 

 

      Tu Ria cilindris fskerze gadaWimulia naxevrad gamtari membrana, 

cilindrSi Casxmulia xsnari da moTavsebulia sufTa gamxsnelSi, maSin 

gamxsnels SeuZlia gaaRwios orive mimarTulebiT, magram gare WurWlidan 

SigniT gadasvlis siCqare metia, vidre piriqiT. sufTa gamxsnelis najeri 

orTqlis wneva metia, vidre igive wneva xsnaris zedapirze da gamxsneli 

yovelTvis difuziiT gadadis masTan Sexebis mqone xsnarSi. am process 

osmosi ewodeba. 

     gamxsnelis xsnarSi gadasvla manamde mimdinareobs, sanam siTxis 

svetis hidrostatikuri wneva ar gaawonasworebs gamxsnelis xsnarSi 

gadasvlis Zalas. wneva, romelic Seesabameba wonasworobas, SeiZleba 

gamoviyenoT osmosis raodenobrivad dasaxasiaTeblad. e.i. osmosuri 

wnevis sazomia hidrostatikuri wneva, romliTac osmosis SeCereba 

SeiZleba. osmosuri wneva SeiZleba ganvixiloT, rogorc iseTi wneva, 

romliTac unda vimoqmedoT xsnarze, raTa misi orTqlis wneva gautoldes 

sufTa gamxsnelis orTqlis wnevas. osmosuri wnevis gazomva mraval 
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siZnelesTanaa dakavSirebuli. kerZod, Znelia naxevrad gamtari membranis 

SerCeva,   romelic  mxolod  gamxsnels atarebs.   vant-hofma   daadgina  

 

    
nax. 2.3. osmometris sqema 

msgavseba osmosur wnevasa da airebis 

kanonebs Soris; araeleqtrolitebis 

ganzavebuli xsnaris osmosuri wneva xsnaris 

koncentraciis proporciulad icvleba

(boil-mariotis kanonis analogiurad); 

temperaturis gazrdiT osmosuri wneva 

izrdeba (analogiuria gei-lusakis kanonisa); 

aseve xsnarebs, romelTa toli moculobebic

molekulaTa tol ricxvebs Seicavs, aqvs

erTnairi osmosuri wneva (avogadros kanoni); 

Tu xsnari ramdenime eleqtrolits Seicavs, 

misi osmosuri wneva warmoadgens gaxsnil 

nivTierebaTa parcialuri osmosuri wnevebis 

jams (daltonis kanoni). araeleqtrolitebis 

ganzavebuli xsnarebisaTvis osmosuri wnevis pirveli sami kanonis 

gaerTianebiT miviRebT iseTive gamosaxulebas, rogoricaa idealuri 

gazebisaTvis 

                   RTPV = ;     
C

V 1
=   ;     RTCP = ,                (2.26) 

sadac P osmosuri wnevaa; T  _ temperatura; R  _ airebis universaluri 

mudmiva; C  _ xsnaris koncentracia; V  –  xsnaris moculoba. 

  osmosuri wnevis da gazebis kanonebis msgavsebis analiziT vant-

hofma xsnarTa Teoriis umartivesi Sedegi Camoayaliba: osmosuri wneva 

udris im wnevas, romelsac awarmoebs gaxsnili nivTiereba, Tu igi imave 

temperaturaze airad mdgomareobaSi iqneba da xsnaris moculobis tol 

moculobas daikavebs. 

  am kanonidan gadaxras avlens eleqtrolitebis xsnarebi, sadac 

xdeba molekulebis asociacia an disociacia, da koncentrirebuli 

xsnarebi. 

  osmosur wnevas udidesi mniSvneloba aqvs biologiuri procesebisaTvis. 

igi ganapirobebs sakvebi xsnarisa da wylis SeRwevas ujredSi. 
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maRalorganizebuli organizmebis ujredebis wvenis osmosuri wneva 

TiTqmis yvela organoSi erTnairia  da  ≈ 8 atm-s udris.  

 

 

2.4.5. nernst-Silovis ganawilebis kanoni 

 

  Tu nivTiereba gaxsnilia or (I da II) siTxeSi, romlebic erTmaneTSi 

ar ixsneba, maSin gaxsnili nivTierebis ganawileba am siTxeebs Soris  

gansazRvrulia, radgan siTxeebi wonasworobaSia da maTSi gaxsnili 

nivTierebis I
2μ  da II

2μ  qimiuri potencialebi tolia, I
2μ = II

2μ . 

  Tavis mxriv,   I
II CRT ln0
22 += μμ ,    II

IIII CRT ln0
22 += μμ , 

sadac IC  da CII , Sesabamisad, gaxsnili nivTierebis koncentraciebia I da 

II gamxsnelebSi, amitom   ln
RTC

C III

II

I
00

12 μμ −
= . 

  mudmiv temperaturaze ukanaskneli tolobis marjvena nawili mudmivi 

sididea, amitom 

                               K
C
C

II

I = .                               (2.27) 

  K   mudmivas ganawilebis koeficienti ewodeba.  IC  da CII   sidideebi 

icvleba gaxsnili nivTierebis raodenobis cvlilebisas, maTi fardoba ki 

mudmiv temperaturaze ucvleli sididea. 

  K  koeficientis temperaturaze damokidebulebas iseTive saxe aqvs, 

rogorc wonasworobis mudmivas temperaturaze damokidebulebas: 

                          2
ln

RT
H

dT
Kd Δ

=  ,                               (2.28) 

sadac HΔ  enTalpiis cvlilebaa gaxsnili nivTierebis erTi gamxsnelidan 

meoreSi gadasvlisas.   

  (2.27) asaxavs ganawilebis kanons. aseTi saxis ganawilebis kanoni 

marTebulia, Tu nivTierebis molekuluri masa orive siTxeSi erTnairia. 

Tu xdeba disociacia an asociacia, gaTvaliswinebuli unda iqnes 

gaxsnili nivTierebis molekuluri masis cvlileba. 
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  magaliTad, Tu I gamxsnelSi xdeba gaxsnili nivTierebis disociacia, 

IC  koncentracia ayvanil unda iqnes n  xarisxSi, romelic erTi 

molekulis disociaciis dros miRebuli ionebis raodenobis tolia. 

binaruli eleqtrolitisaTvis 2=n . asociaciis SemTxvevaSi formulaSi 

Seva m  xarisxis fesvi Sesabamisi koncentraciidan, sadac m  

molekulebis raodenobaa erT asociatSi. 

  zemoT aRniSnulis gaTvaliswinebiT nernst-Silovis ganawilebis 

kanoni aseT zogad saxes miiRebs: 

                              
m

II

n
I

C
CK =  .                              (2.29) 

  henris kanoni nernst-Silovis ganawilebis kanonis kerZo SemTxvevaa. 

ganawilebis kanoni ara marto siTxeebs Soris gaxsnili nivTierebis 

ganawilebas asaxavs, aramed ufro zogadia. Tu xsnarSi ramdenime 

nivTierebaa, romlebic erTmaneTTan ar urTierTqmedebs, ganawilebis 

kanoni gamoiyeneba yvela nivTierebisaTvis: TiToeuli nivTiereba 

nawildeba orive fazaSi Tavisi ganawilebis koeficientis Sesabamisad. 

  nivTierebis eqstrahireba anu xsaridan misi gamoyofa sxva, Seurevadi 

gamxsnelis damatebiT da narevis SenjRreviT damokidebulia agreTve 

ganawilebis kanonze. eqstrahireba laboratoriul praqtikasa da 

teqnologiaSi miRebuli meTodia. misi saSualebiT SesaZlebelia 

narevidan nivTierebis gamoyofa. magaliTad, eqstahirebiT gamoyofen 

eTerzeTebs. 

 

 

2.5. siTxeebis urTierTgaxsna 

 

  ori siTxis Sereva sxvadasxvagvarad mimdinareobs. arsebobs: 

1. praqtikulad araxsnadi siTxeebi, magaliTad, wyali– 

vercxliswyali. (absoluturad araxsnadi siTxeebi ar arsebobs);  

2. kargad xsnadi siTxeebi, romlebic erTmaneTSi nebismiri 

TanafardobiT ixsneba. magaliTad, wyali–eTilis spirti; 
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3. SezRudulad xsnadi siTxeebi: maT xsnadobis mixedviT Sualeduri 

adgili ukaviaT praqtikulad araxsnad da kargad xsnad siTxeebs Soris. 

amis magaliTia anilini–wyali. 

  siTxeebis urTierTxsnadobaze gavlenas axdens gamxsnelis najeri 

orTqlis wneva, duRilis temperatura, xsnaris zemoT arsebuli najeri 

orTqlis Sedgeniloba da nivTierebis buneba. 

 

 

2.6. urTierTaraxsnadi siTxeebi 

 

  Tu siTxeebi erTmaneTSi ar ixsneba da ar urTierTqmedebs, TiToeuli 

maTganis aorTqleba ise mimdinareobs, TiTqos meore siTxe saerTod ar 

exebodes mas. maTi orTqlis parcialuri 1P  da 2P  wnevebi tolia imave 

temperaturaze cal-calke aRebuli siTxeebis najeri orTqlis 0
1P  da 0

2P  

wnevebisa. saerTo wneva siTxeebs zemoT  

                             =P 0
1P  + 0

2P .                            (2.30) 

  saerTo P  wneva ar aris damokidebuli narevSi siTxeTa 

Tanafardobaze, radgan 0
1P  da 0

2P  damokidebuli ar aris siTxis 

raodenobaze. P  wneva narevs zemoT metia TiToeul Sesakrebze, amitom 

narevis duRilis temperatura naklebia TiToeuli siTxis duRilis 

temperaturaze. Seurevadi siTxeebisaTvis igi mudmivia, sanam ar 

aorTqldeba naklebi duRilis temperaturis mqone siTxe, Semdeg ki 

duRilis temperatura naxtomiT icvleba. 

  magaliTad: wyali da benzoli atmosferul wnevaze praqtikulad ar 

ixsneba erTmaneTSi, amitom sistema Sedgeba ori fenisagan (zeda benzoli, 

qveda – wyali). benzolis duRilis temperaturaa C02,80+ , wylis _ 

C0100+ . sanam benzolis fenis qveS wyalia, benzolis duRilis 

temperatura klebulobs C02,59+ -mde. benzolis sruli aorTqlebis 

Semdeg darCenili wyali kvlav C0100+ -ze duRs. 

  orTqlis Sedgeniloba narevis zemoT ganisazRvreba fardobiT 

                                 0
2

0
1

2

1

P
P

n
n

= , 
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sadac 1n  da 2n  orTqlSi komponentTa molebis raodenobaa, 0
1P  da 0

2P  ki 

_ maTi parcialuri wnevebi.  

  gamovsaxoT orTqlis Sedgeniloba 1g  da 2g  woniT procentebSi:  

  1g + 2g = 100;      
1

1
1 M

gn = ;    
2

2
2 M

gn = , 

aq 1M  da 2M  komponentebis molekuluri masebia. martivi gardaqmnebiT 

miiReba: 

              
2

0
21

0
1

1
0

1
1 100

MPMP
MPg
+

= ;     
2

0
21

0
1

2
0

2
2 100

MPMP
MPg
+

=  .                    (2.31) 

  am gamosaxulebebidan Cans, rom orTqlis Sedgeniloba damokidebuli 

ar aris siTxis Sedgenilobaze. 

  es movlena safuZvlad udevs teqnikaSi farTod gavrcelebul 

gamoxdas wylis orTqlTan erTad. am meTodiT SesaZlebelia siTxis 

gamoxda misi duRilis temperaturaze ufro dabal temperaturaze. 

  wylis orTqlTan erTad gamoxdas iyeneben benzolis gamosaxdelad 

qvanaxSiris fisidan, anilinis, nafTalinis da sxva organuli naerTebis 

gasawmendad. es meTodi gamoiyeneba vakuumSi gamoxdis ufro rTuli 

meTodis nacvlad, im SemTxvevaSi, rodesac gamosaxdeli nivTiereba 

normalur duRilis temperaturaze iSleba. 

 

 

2.7. SezRudulad xsnadi siTxeebi 

 

  SezRudulad xsnadi siTxeebis gaxsna damokidebulia temperaturaze. 

aseTi siTxeebis Serevisas gajerebis miRwevis Semdeg iwyeba gancalkeveba 

da erTi fena warmoadgens pirveli siTxis xsnars meoreSi, meore ki – 

meore siTxis xsnars pirvelSi. Tu ori siTxis gaxsnis procesi 

endoTermulia, temperaturis gadidebiT maTi urTierTxsnadoba izrdeba. 

magaliTad, anilinis wyalSi xsnadoba da wylisa _ anilinSi 

temperaturis gadidebiT izrdeba. sxvadasxva fenis Sedgenilobis 

gansxvaveba temperaturis zrdisas mcirdeba da raRac temperaturaze 

fenebs Soris gansxvaveba ispoba. am temperaturas kritikuls uwodeben.  

kritikulia temperatura, romlis zeviTac anilini da wyali nebismieri 
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TanafardobiT ixsneba. am siTxeebs aqvs e.w. zeda kritikuli temperatura. 

2.4 naxazze moyvanilia fenebis Sedgenilobis damokidebuleba temperatu- 

raze anilinisaTvis wyalSi da wylisaTvis anilinSi. 

       

                    

         nax. 2.4. anilini – wyali sistemis urTierTxsnadoba 

 

  nebismier wertils  wiris  gareT  Seesabameba  anilinis  da wylis 

homogenuri   narevi.    wiris   SigniT   nebismieri    wertili   aRwers   

heterogenul narevs, romelic fenebad iSleba. ori wonasworuli fenis 

Sedgeniloba SeiZleba ganisazRvros Sedgenilobis RerZis paraleluri 

wrfeebis xsnadobis wirTan gadakveTis wertilebiT. magaliTad, a  

wertilSi SeiZleba movxvdeT y  wertilidan temperaturis SemcirebiT da 

z  wertilidan _ wylis koncentraciis gazrdiT. orive SemTxvevaSi 

sistema fenebad iSleba. fenebis Sedgeniloba ganisazRvreba a  da b  

wertilebiT. 

  rodesac ori siTxis urTierTgaxsnis procesi egzoTermulia, 

xsnadoba temperaturis SemcirebiT izrdeba. aseT sistemas qveda 

kritikuli wertili aqvs. 2.5  naxazze moyvanilia γ -koloidinis da wylis 

urTierTgaxsnis wiri. 
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          nax. 2.5. sistemis _  γ-koloidini – wyali urTierTxsnadoba 

 

  SezRuduli xsnadobis sistemebSi wonasworobisas orive fenis najer 

orTqls erTnairi saerTo wneva, Sedgeniloba da parcialuri wnevebi 

axasiaTebs. 

         

 

    nax. 2.6. diagrama Sedgeniloba – najeri orTqlis wneva SezRudulad   

xsnadi sistemebisaTvis 
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aseTi sistemebis najeri orTqlis saerTo da parcialuri wnevebis 

tipuri diagrama moyvanilia 2.6 naxazze buTilis spirtis da wylis 

narevisaTvis C025 -ze. am temperaturaze sistema fenebad iSleba. wylis 

51,20÷98,12 moluri procentis Semcveli narevi (naxazze daStrixuli are) 

or fenad iSleba: spirtiani, romelic Seicavs 48,8% spirts da 51,2% 

wyals, da wyliani, romelSic 1,88% spirti Sedis    amrigad, diagramaze 

daStrixuli are Seesabameba ori fenis arsebobas, siTxis SedgenilobaSi 

gansxvaveba niSnavs fenebis TanafardobaTa gansxvavebas TiToeuli fenis 

Sedgenilobis mudmivobisas, amitom najeri orTqlis saerTo wneva da 

parcialuri wnevebi mTeli daStrixuli arisaTvis ucvlelia ( ,AB  CD  da 

EF  horizontaluri monakveTebi). 

 wylis 51,2% -ze marcxniv fenebad daSla ar xdeba. spirtis orTqlis 

parcialuri wneva wrfivi damokidebulebisagan   (GE wiri) umniSvnelod 

gadaixreba, wylisaTvis ki es gadaxra mniSvnelovania (OC wiri). 

  orfenovani sistemis duRilis dros temperatura ucvleli rCeba 

erTi fenis mTlianad aorTqlebamde. amis Semdeg temperatura matulobs 

da duRils iwyebs meore fena. 

 

 

2.8. SeuzRudavad xsnadi siTxeebi 

 

  SeuzRudavad xsnadi siTxeebis najeri orTqlis wnevas, duRilis 

temperaturas da orTqlis Sedgenilobas ikvlevda d. konovalovi (1881). 

am kvlevis Sedegia ori kanoni, romelic mis saxels atarebs. 

  A  da B  siTxeebidan miRebul narevSi urTierTqmedeba xdeba 

rogorc erTgvarovan AA − , BB − , aseve, sxvadasxva BA −  molekulebs 

Soris. am sami saxis molekulaTSorisi urTierTqmedebiT gansazRvrulia 

ama Tu im xsnaris Tvisebebi. 

  d. konovalovma Txevadi xsnaris zeviT najeri orTqlis wnevis (P)  

xsnaris Sedgenilobaze ( )N  damokidebulebis eqsperimentuli monacemebis 

safuZvelze SeuzRudavad xsnadi siTxeebi sam tipad dayo. 2.7 naxazze 

abcisTa RerZze gadazomilia meore komponentis 2N  moluri wili, 
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ordinatTa RerZze ki _ wneva. wirebis dasawyisi Seesabameba 11 =N -s da 

12 =N -s, maTi Sesabamisi 0
1P  da  0

2P  wnevebi sufTa komponentebis najeri 

orTqlis wnevis tolia. 

  ganvixiloT TiToeuli tipi cal-calke. 

  I tipi (I wiri). komponentebis fizikur-qimiuri Tvisebebi msgavsia 

(izomerebi, naxSirwyalbadebis erTi da imave homologiuri mwkrivis 

wevrebi, zogierTi liTonis Senadnobebi sxv. da  MnOFeONiFe −− , ).aseT 

xsnarebs idealurs an srulyofils uwodeben. komponentebis Tvisebebis 

msgavsebis gamo srulyofili xsnarebi miiReba siTburi efeqtis da 

moculobis cvlilebis gareSe ( )0;0 =Δ=Δ VH  . 

  binaruli xsnarisaTvis, romelic Seicavs 1n  da 2n  mol 

komponentebs, H  da V  gamoisaxeba Semdegi gantolebebiT: 

                        0
22

0
11 HnHnH += ,                              (2.32) 

              

                         0
22

0
11 VnVnV += . 

  (2.32)-dan gamomdinareobs, rom komponentebis parcialuri moluri 

enTalpiebi tolia sufTa komponentebis enTalpiebisa: 

0
1

1 2

H
n
H

n
=⎟⎟

⎠

⎞
⎜⎜
⎝

⎛
∂
∂

 ;  0
2

2 1

H
n
H

n
=⎟⎟

⎠

⎞
⎜⎜
⎝

⎛
∂
∂

. 

  xsnaris miRebis procesi TavisTavadia da mimdinareobs Tavisufali 

energiis SemcirebiT ( GΔ  < 0). 

             
       nax. 2.7. SeuzRudavad xsnad sistemebSi najeri orTqlis wnevis      

                damokidebuleba Sedgenilobaze 
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  srulyofili xsnarebisaTvis  0=ΔH , amitom STHG Δ−Δ=Δ . am 

gantolebidan gamomdinareobs, rom STG Δ−=Δ , e.i. xsnaris miRebisas 

entropia izrdeba, srulyofili xsnarebisaTvis ki Tavisufali energia da 

entropia, gansxvavebiT enTalpiisa da moculobisagan, ar aris aditiuri. 

  entropiis cvlileba erTi moli srulyofili xsnaris miRebisas  

                    ( )2211 lnln NNNNRS +−=Δ ,                         (2.33) 

sadac 1N  da  2N  komponentTa moluri wilia. 

  radganac STG Δ−=Δ , amitom Tavisufali energiis cvlileba                 

                   ( )2211 lnln NNNNRTG +=Δ .                          (2.34)        

1N  da 2N  yovelTvis erTze naklebi sidideebia, amitom GΔ  uaryofiTia. 

  srulyofil xsnarebSi komponentebis qimiuri potencialebia 

                   1
0
11 ln NRT+= μμ ,    2

0
22 ln NRT+= μμ .               (2.35) 

  ganvixiloT wonasworoba binarul srulyofil xsnarsa da mis orTqls 

Soris, romelic aRiwereba idealuri airebis kanonebiT: 

1
0
11 ln PRTGG +=   da  2

0
22 ln PRTGG += , 

11 μ=G ;   22 μ=G . 

  (2.35)-is gaTvaliswinebiT miiReba:  1
0
11

0
1 lnln NRTPRTG +=+ μ    an 

RT
G

P
N 0

1
0
1

1

1ln μ−
= . 

  am tolobis marjvena nawili mudmivi temperaturis pirobebSi 

mudmivia, amitom  1
1

1 K
P
N

= . amis msgavsad,  2
2

2 K
P
N

= . 

  ganzavebuli xsnarebisagan gansxvavebiT, (2.35) gamosaxuleba 

marTebulia N1-is da  2N -is nebismieri mniSvnelobisaTvis (0÷1). Tu 1N =1, 

miviRebT, rom 0
1

1
1

P
K = ; xolo Tu 2N =1, maSin 0

2
2

1
P

K = , sadac 0
1P  da 0

2P  

sufTa siTxeebis najeri orTqlis wnevebia. sabolood miiReba: 

                         1
0

11 NPP ⋅= ;   2
0

22 NPP ⋅= .                     (2.36) 

(2.36)  raulis kanonis gantolebebia. 

  amrigad, damtkicebulia raulis kanonis marTebuloba binaruli 

srulyofili xsnaris orive komponentis nebismieri koncentraciisaTvis. 
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  gansxvavebiT ganzavebuli xsnarebisagan, romlebSic gamxsneli da 

gaxsnili nivTiereba aiwereba sxvadasxva kanonebiT, srulyofil 

xsnarebSi orive komponenti maTi nebismieri TanafardobisaTvis raulis 

kanoniT gamoisaxeba. 

  xsnaris orTqli idealuri airebis kanonebs eqvemdebareba, amitom 

srulyofili xsnaris orTqlis sruli wneva komponentebis parcialur 

wnevaTa jamis tolia: 

                               21 PPP += .                             (2.37)     

   Tu (2.37) -Si  SevitanT  (2.36)-s  da gaviTvaliswinebT, rom 1N  + 2N =1, 

miviRebT 

                     ( ) 0
12

0
1

0
22

0
21

0
1 PNPPNPNPP +−=+= .                  (2.38) 

  srulyofili siTxis orTqlis sruli P  wneva wrfivad aris 

damokidebuli xsnaris  2N Sedgenilobaze  (nax. 2.8). 

             

nax. 2.8. raulis kanonis grafikuli gamosaxuleba srulyofili xsnarebisaTvis.      

           najeri orTqlis wnevis damokidebuleba Sedgenilobaze  

 

  II tipi. 2.7 naxazze II wiri gamosaxavs najeri orTqlis wnevis 

damokidebulebas Sedgenilobaze da, I wirisagan gansxvavebiT, igi 

arawrfivia, da aqvs maqsimumi. am wiriT aRweril SemTxvevas raulis 

kanonisagan dadebiT gadaxras uwodeben – najeri orTqlis wneva 

nebismieri koncentraciisaTvis metia, vidre srulyofili xsnaris najeri 

orTqlis wneva. 
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nax. 2.9. najeri orTqlis wnevis damokidebuleba Sedgenilobaze II tipis   

           xsnarebisaTvis. raulis kanonidan dadebiTi gadaxra 

 

  2.9 naxazze 21, PPP  da  wirebi srulyofili xsnaris Sesabamisi punq- 

tiruli wiris zemoT mdebareobs. dadebiTi gadaxra Seesabameba xsnadobis 

Semcirebas srulyofil xsnarebTan SedarebiT ( AA− ,  da BB −  urTierT- 

qmedeba ufro Zlieria, vidre BA −  urTierTqmedeba). ganzavebis 

SemTxvevaSi raulis kanons emorCileba nebismieri xsnari, amitom 21 PP  da  

wirebis zeda boloebi punqtirul wirebs emTxveva. 

  didi dadebiTi gadaxris SemTxvevaSi xsnari fenebad iSleba. 

dadebiTi gadaxra Zalian xSirad gvxvdeba (mag., wyali–eTilis spirti, 

qloroformi_eTilis spirti, acetoni–gogirdnaxSirbadi da sxva 

xsnarebi). 

  III tipi. 2.10 naxazi miuTiTebs srulyofili xsnarisagan uaryofiT 

gadaxraze. najeri orTqlis wnevis samive wiri ( 21, PPP  da ) moTavsebulia 

punqtiruli wiris qvemoT. uaryofiTi gadaxra ganpirobebulia sxvadasxva 

tipis molekulebis Zlieri bmiT ( BA−  urTierTqmedeba ufro Zlieria, 

vidre AA − ,  da BB − ). sufTa  komponentebis najeri orTqlis wnevebis 

mcire gansxvavebis da raulis kanonidan didi gadaxris SemTxvevaSi 

saerTo wnevis wirze Cndeba mkveTrad gamosaxuli minimumi. uaryofiTi 

gadaxra ufro iSviaTia, vidre dadebiTi. aseTi SemTxveva gvxvdeba, Tu 

komponentebs aqvs solvataciis an qimiuri naerTis warmoqmnis unari, an 

Tu SevurevT mJavas da tutis Tvisebebis mqone siTxeebs (III tipis 

xsnarebis magaliTebia: acetoni–qloroformi, HCl  da 3HNO  wyalSi, 

WianWvelmJava–piridini da sxv.). 
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        nax. 2.10. najeri orTqlis wnevis damokidebuleba Sedgenilobaze III tipis  

                 xsnarebisaTvis. raulis kanonidan uaryofiTi gadaxra 

 

  Tavisufali energiis cvlileba gamoisaxeba gantolebiT 

STHG Δ−Δ=Δ , amitom srulyofili xsnarebis Tvisebebidan gadaxra 

SeiZleba imiT aixsnas, rom entropiis cvlileba ar aiwereba (2.33) 

gantolebiT ( )0≠ΔH . aseT SemTxvevaSi dadebiTi gadaxrisas siTbo 

STainTqmeba, uaryofiTi gadaxrisas – gamoiyofa. 

  iseT xsnarebs, romelTa miRebas Tan sdevs siTburi efeqti, xolo 

entropiis cvlileba iseTivea, rogorc srulyofili xsnarebisaTvis, 

regularuls uwodeben. 

 

 

2.9. d. konovalovis kanonebi 

 

  SeuzRudavad xsnadi siTxeebis Seswavlisas dadginda, rom orTqlis 

da siTxis Sedgeniloba SeiZleba gansxvavebuli iyos. magaliTad, 

srulyofili xsnarebisaTvis orTqlis  Sedgeniloba siTxis Sedgenilo- 

bisagan gansxvavebulia koncentraciaTa mTel intervalSi. mudmivi wnevis 

pirobebSi orTqlis da siTxis Sedgenilobis damokidebuleba 

temperaturaze srulyofili xsnarebisaTvis naCvenebia 2.11 naxazze. qveda 

wiri gamosaxavs siTxis Sedegenilobis damokidebulebas duRilis 

temperaturaze, zeda wiri ki _ orTqlis Sedgenilobisas temperaturaze  

( )constp = . wirebis urTierTganlageba miuTiTebs, rom orTqlSi metia is 
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komponenti, romlis duRilis temperaturac ufro dabalia (najeri 

orTqlis wneva metia). 

  Tu cnobilia sufTa komponentebis najeri orTqlis wnevis 

damokidebuleba temperaturaze, raulis kanonidan gamomdinare,  (2.37) da  

(2.38) tolobebis gamoyenebiT SesaZlebelia orive wiris ageba. d. 

konovalovis pirveli  kanonis  Tanaxmad,  orTqlSi  im  komponentis 

siWarbea, romlis duRilis temperaturac naklebia an romlis damatebac 

amcirebs xsnaris duRilis temperaturas (zrdis xsnaris najeri orTqlis 

wnevas).   2.11 naxazidan Cans, rom orTqlis wiris zeviT sistema 

erTfaziania  (orTqlis are), siTxis wiris qveviT – aseve erTfaziani 

(siTxis are), wirebs Soris ki _ orfaziani (wonasworobaSia orTqli da 

siTxe). N  Sedgenilobis narevi (K  wertilSi) 1t  temperaturaze Seicavs 

1N  Sedgenilobis siTxes da  3N  Sedgenilobis orTqls. abcisTa RerZze 

marcxnidan marjvniv izrdeba B  komponentis moluri wili, e.i. 3N  

wertilSi (anu orTqlSi) ufro metia dabal temperaturaze mduRare 

komponenti. gTavazobT TviTon ganixiloT narevebi duRilis 2t  da 3t  

temperaturebiT. yvela SemTxvevaSi orTqlSi dabal temperaturaze mduRare 

meti raodenobis B  komponenti iqneba ( 4N  da 5N ).  

 

            
            nax. 2.11. diagrama Sedgeniloba – duRilis temperatura  

                     srulyofili xsnarebisaTvis 



 39

Tu ori siTxis xsnari II da III tips ganekuTvneba, e.i. saerTo wnevis 

wirze maqsimumi an minimumi arsebobs, am wertilebSi orTqlis da siTxis 

Sedgeniloba erTnairia. 

  2.12 da 2.13 naxazebze naCvenebia orTqlis da siTxis Sedgenilobis 

temperaturaze damokidebulebis diagramebi, Sesabamisad, II da III tipis 

xsnarebisaTvis. am diagramebidan Cans, rom C  wertilSi orTqlis da 

siTxis wirebi erTmaneTs exeba, e.i. am wertilebSi wonasworuli fazebis 

Sedgeniloba erTnairia ( ).N  

  C  wertilis mdebareoba sxvadasxva sistemebisaTvis sxvadasxvaa. am 

wertilebs azeotropuls uwodeben, orTqlis da siTxis erTnairi 

wonasworuli Sedgenilobis mqone xsnarebs ki _ azeotropuls an mudmiv 

mduRares. azeotropuli wertilidan marjvniv da marcxniv orTqlis da 

siTxis wirebi isevea ganlagebuli, rogorc I tipis diagramaze, e.i. 

orTqlis da siTxis Sedgeniloba gansxvavebulia ( )., 4321 NNNN −−   

 

 

 

nax. 2.12. diagrama Sedgeniloba–

duRilis temperatura sistemebisaTvis, 

romelTac raulis kanonidan dadebiTi 

gadaxra aqvs (II tipi) 

 

nax. 2.13. diagrama Sedgeniloba–

duRilis temperatura sistemebisaTvis, 

romelTac raulis kanonidan uaryofi-

Ti gadaxra aqvs (III tipi) 
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 d. konovalovis meore kanonis Tanaxmad, maqsimums najeri orTqlis 

wirze Seesabameba minimumi duRilis temperaturis wirze, xolo minimums 

najeri orTqlis wirze – maqsimumi duRilis temperaturis wirze. am 

wertilebs ki _ erTnairi Sedgenilobis azeotropuli xsnarebi (nax. 2.14). 

     

        nax. 2.14. konovalovis I da II kanonebis grafikuli gamosaxuleba 

 

 

 

         2.10.  orkomponentiani Txevadi xsnarebis gamoxda 

 

  gansxvaveba wonasworul fazaTa (siTxe–orTqli) Sedgenilobebs 

Soris safuZvlad daedo qimiuri teqnologiisaTvis metad mniSvnelovan, 

xsnaris Semadgenel komponentebad dayofis meTods. am meTods gamoxda 

anu reqtifikacia ewodeba. 
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  rac ufro gansxvavebulia orTqlis da siTxis Sedgeniloba, miT 

ufro advilia maTi dayofa. xsnaris dasaxasiaTeblad SemoRebulia 

dayofis  koeficienti  

                              
2

1

1

2

N
N

N
N

′
′

⋅=α  ,                            (2.39)       

sadac 1N  da 1N ′ siTxesa da orTqlSi pirveli komponentis moluri 

wilia, 2N  da 2N ′  _ siTxesa da orTqlSi meore komponentis moluri 

wili. 

  iseTi sistemebisaTvis, romelTaTvisac orTqlis wnevis 

Sedgenilobaze damokidebuleba arawrfivia (II da III tipi), orTqlis da 

siTxis Sedgenilobis makavSirebeli zogadi gamosaxuleba ar arsebobs. 

  gamoxdis principi ganvixiloT I tipis sistemis magaliTze, (nax. 2.11). 

1N  Sedgenilobis xsnari duRs 1t  temperaturaze. siTxesTan 

wonasworobaSi myofi orTqlis Sedgeniloba 3N -ia. 3N  Sedgenilobis 

orTqlSi metia B  komponenti. Tu mis kondensacias movaxdenT (orTqlis 

wiris D  wertilidan davuSvaT marTobi siTxis wirze), Sedgeniloba ar 

Seicvleba, magram miRebuli xsnari, sawyisTan SedarebiT gamdidrebuli 

iqneba B  komponentiT. aseTi xsnari 1t  temperaturaze aRar duRs, mas 

Tavisi duRilis temperatura aqvs. am axal temperaturaze duRilis 

Sedegad miiReba orTqli kidev ufro gamdidrebuli B  komponentiT 

xolo misi kondensaciiT _ xsnari B  komponentis ufro meti 

SemcvelobiT, vidre pirveli kondensaciis Semdeg da a. S. aorTqlebiT da 

kondensaciiT SeiZleba mivaRwioT xsnaris dayofas Semadgenel 

komponentebad. aseTi gamoxda anu reqtifikacia uwyveti procesis saxiT 

xorcieldeba sareqtifikacio svetSi. 

  azeotropuli wertilebis mqone II da III tipis xsnarebis gamoxda 

sistemis komponentebad dayofas ar iwvevs. maTi gamoxdis Sedegad miiReba 

erTi sufTa komponenti da azeotropuli xsnari (ix. nax. 2.12 da 2.13). 

azeotropuli wertilis mqone II tipis sistemebs ganekuTvneba sistema: 

wyali – eTilis spirti. am sistemis azeotropul wertilSi atmosferul 

wnevaze spirtis 95,7%-ia da xsnaris duRilis temperatura 78,130C-ia im 

xsnarebis gamoxdiT, romlebic naklebi raodenobiT spirts Seicavs, 

sufTa eTilis spirtis miReba SeuZlebelia 
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2.11. berketis wesi 

 

  orkomponentiani Txevadi sistemebis diagramebis ganxilvisas Cven 

SevexeT sistema siTxe–orTqlis wonasworuli fazebis Sedgenilobas. 

teqnologiisaTvis aranakleb mniSvnelovania sawyisi xsnaridan miRebuli 

cnobili Sedgenilobis fazebis raodenobrivi fardoba. msgavsi 

amocanebis gadasawyvetad e.w. berketis wess iyeneben. 

  ganvixiloT naxazi 2.11. 1t  temperaturaze siTxis Sedgeniloba 

ganisazRvreba C  wertiliT, orTqlisa _ D  wertiliT. am temperaturaze 

orTqlis da siTxis heterogenuli sistemis saerTo Sedgeniloba 

Seesabameba C D  wrfeze mdebare nebismier wertils. mocemuli 

heterogenuli sistemis Sedgenilobis Sesabamisi K  wertilis mdebareoba 

ganisazRvreba siTxis da orTqlis raodenobaTa fardobiT. Tu siTxis da 

orTqlis raodenoba erTnairia, maSin sistemis Sedgenilobis aRmniSvneli K  

wertili CD  monakveTis SuaSi moTavsdeba. Tu siTxis raodenoba 3-jer 

aRemateba orTqlis raodenobas, es wertili CD  monakveTs gayofs 1 : 3 

fardobiT. K  wertili gadaweulia C  wertilisaken ise, rom KD  samjer 

metia KC -ze. zogadad, Tu orTqlis da siTxis raodenoba, Sesabamisad, 

orTn  da n siTx-is tolia, gveqneba 

                                
siTx

orT

n
n

KD
CK

= .                           (2.40) 

  Sedgenilobis dasaxasiaTeblad, garda fazebis moluri koncentraciis 

da moluri raodenobisa ( orTn  da siTxn ), SeiZleba woniTi koncentraciiT, 

woniTi raodenobiT sargebloba. 

  berketis wesi Semdegi saxiT SeiZleba Camoyalibdes: ormagi 

heterogenuli sistemis Sedgenilobis maxasiaTebeli wertili moTavsdeba 

wonasworuli fazebis Sedgenilobebis makavSirebel wrfeze. es wertili 

am wrfes yofs monakveTebad, romelTa sigrZeebi wonasworuli fazebis 

raodenobebis ukuproporciulia. 

  berketis wesi gamoiyeneba agreTve wonasworuli fazebis 

raodenobrivi fardobis dasadgenad sistemaSi:  Senadnobi – myari faza. 
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         III. eleqtrolitebis xsnarebi 
              3.1. zogadi daxasiaTeba 

 
  wina paragrafSi ganxiluli iyo molekuluri xsnarebi, sadac 

gamxsnelic da gasaxsneli nivTiereba warmodgenilia molekulebis saxiT. 

ganvixiloT eleqtrolitebis xsnarebi. 

  eleqtrolitebi ewodeba nivTierebebs, romelTa xsnarebi an 

nadnobebi atareben eleqtrul dens. aseTi nivTierebebia mJavebi, tuteebi 

da marilebi. maTi umravlesoba ixsneba wyalSi da swored wyalxsnarebi 

atarebs dens, rac imis mauwyebelia, rom am xsnarebSi, molekuluri 

xsnarebisagan gansxvavebiT, aris damuxtuli nawilakebi. 

  es nivTierebebi gaxsnisas, gamxsnelis molekulebTan 

urTierTqmedebis gamo, ganicdis disociacias – iSleba damuxtul 

nawilakebad _ ionebad. ioni ewodeba atoms an atomTa jgufs, romelSic 

darRveulia dadebiTi da uaryofiTi muxtebis toloba: Tu atomSi an 

atomTa jgufSi gvaqvs eleqtronebis siWarbe, miiReba uaryofiTi ioni 

( ,, 2
4
−− SOCl  −OH   da a.S.), romelsac anioni ewodeba, radgan eleqtrul 

velSi es ionebi aniodisaken moZraobs. Tu atomSi an atomTa jgufSi 

gvaqvs dadebiTi muxtis siWarbe (eleqtronTa nakleboba, mag., 

++++
4

2 ,,, NHCaKNa  da a.S.), miiReba dadebiTi ioni – kaTioni, radgan 

eleqtrul velSi igi moZraobs uaryofiTi eleqtrodis – kaTodis 

mimarTulebiT. 

  ganvixiloT disociaciis (ionTa warmoqmnis) meqanizmi. ionebad iSleba 

molekulebi, romlebSic bma ionuri an Zlier polarulia (mag., NaCl, HCl ),  

magram maTi gaxsnisaTvis aucilebelia, rom gamxsnelis molekulebic 

polaruli iyos, e.i. isini dipolebs unda warmoadgendnen. swored aseTi 

dipolebia wylis molekulebi. 

  Tu am ori pirobidan erT-erTi ar sruldeba, disociacia ar xdeba. 

garda amisa, disociaciis procesSi didi mniSvneloba aqvs gamxsnelis 

dieleqtrikuli SeRwevadobis sidides. igi amcirebs sapirispiro ionebis 

urTierTmizidvas.  

  eleqtrolitebis xsnarebi ganekuTvneba meore gvaris gamtarebs. 

eleqtrogamtaroba gamowveulia ionebis gadanawilebiT. 
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3.2. areniusis eleqtrolituri disociaciis Teoriis  

safuZvlebi 

 

  eleqtrolitebis eleqtrogamtarobis kvlevis Sedegad svante 

areniusma (1887 w.) Camoayaliba eleqtrolituri disociaciis Teoria, 

romlis Tanaxmad: 

1. eleqtrolitebi wyalSi gaxsnisas iSleba dadebiT da uaryofiT 

ionebad, romlebic eqvivalenturi raodenobiT warmoiqmneba, amitom 

eleqtrolitebis xsnarebi eleqtroneitraluria; 

2. xsnarSi eleqtruli denis gavlisas dadebiTi ionebi uaryofiTi 

eleqtrodis – kaTodisaken miemarTeba, xolo uaryofiTi ionebi – 

dadebiTi eleqtrodis – anodisaken. eleqtrodebTan Sexebisas xdeba 

ionebis ganmuxtva; 

3. eleqtrolituri disociacia Seqcevadi procesia. molekulebis 

ionebad daSlasTan erTad mimdinareobs ionebis milekulebad SeerTebis 

procesi: 

−+−+ +↔ BABA . 

  disociaciis gamomsaxvel gantolebaSi tolobis nacvlad 

Seqcevadobis (↔) niSani iwereba. 

  disociaciis procesi raodenobrivad disociaciis xarisxiT ( )α  

fasdeba. disociaciis xarisxi α  aris disocirebuli molekulebis 

ricxvis (n) fardoba xsnarSi arsebuli molekulebis saerTo ricxvTan 

( N ): 

                                
N
n

=α  .                                (3.1) 

  disociaciis xarisxs erTeulis nawilebiT an %-obiT gamosaxaven. 

  disociaciis xarisxze gavlenas axdens: 

     1. gamxsnelis buneba, romelic dieleqtrikul SeRwevadobasTanaa (D ) 

dakavSirebuli. kulonis kanonis Tanaxmad, damuxtuli nawilakebis 

urTierTqmedebis f Zala  damokidebulia ara marto maTi muxtebis ( 1e  da 

2e ) sidideebze da maT Soris manZilze, aramed garemos dieleqtrikul D  

SeRwevadobazec 
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Dr
eef 2

21= .                               (3.2)    

wylisaTvis =D 81, benzolisaTvis ki _ 3-s, e.i. wyalSi sapirispiro 

ionebis urTierTmizidva 81-jer sustia, vidre vakuumSi, xolo benzolSi  

3-jer sustia, vakuumTan SedarebiT, amitom HCl  wyalSi iSleba ionebad, 

benzolSi ki ara. 

     2. gaxsnili nivTierebis buneba. sxvadasxva eleqtroliti sxvadasxva 

ZaliT iSleba ionebad. NaClHNOHCl ,, 3  bevrad ukeT disocirdeba wyalSi, 

vidre amoniumis hidroqsidi OHNH 4  an ZmarmJava ,3COOHCH  xolo OH 2  

da SH 2  sustad disocirdebian. 

     3. xsnaris koncentracia. eleqtrolitis koncentraciis SemcirebiT 

disociaciis xarisxi izrdeba, e.i. xsnaris ganzavebisas ionebs Soris 

manZili izrdeba da maTi molekulebad SekavSirebis SesaZlebloba 

mcirdeba, α disociaciis xarisxi izrdeba. 

     4. Tanamosaxele ionTa Setana.  Tanamosaxele  ionTa Setana amcirebs 

disociaciis xarisxs.  es  movlena  eTanxmeba  le-Satelies princips. 

  ganvixiloT ZmarmJavas magaliTi ( ++ +↔ HCOOCHCOOHCH 33 ). Tu 

ZmarmJavas xsnarSi SevitanT acetationebs −COOCH3  an wyalbadionebs +H ,  

wonasworoba  gadainacvlebs  marcxniv  da  α  disociaciis xarisxi Sem- 

cirdeba; xolo erT-erTi ionis koncentraciis SemcirebiT ( +H -s boWavs 

tutis xsnari) wonasworoba marjvniv gadainacvlebs da α  disociaciis 

xarisxi gaizrdeba; 

  5. temperatura. temperaturis gadidebiT disociaciis xarisxi 

izrdeba; disociaciis xarisxi icvleba  0-dan 1-mde an 0%-dan 100%-mde.       

eleqtrolitebi, romlebic koncentrirebul xsnarebSic ki praqtikulad 

mTlianad iSleba ionebad, Zlieri eleqtrolitebia. ganzavebisas maTi 

disociaciis xarisxi TiTqmis ar icvleba. Zlieri eleqtrolitebisa- 

Tvis KOHNaOHSOHHNOHCl ,,,, 423 da sxv. α >30%. 

  sustia eleqtrolitebi, romlebic ganzavebul xsnarebSic ki ara- 

srulad iSleba ionebad. susti eleqtrolitebisaTvis 2232 ,, HNOSHCOH  da 

sxv. α <3% .  

  saSualo siZlieris eleqtrolitebisaTvis 30%>α >3%.                        
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  disociaciis xarisxi sxvadasxva xerxiT isazRvreba. susti 

eleqtrolitebisaTvis yvelaze gavrcelebulia eleqtrolitis eleqtro- 

gamtarobis gazomva. 
0λ
λα = , sadac λ  ekvivalenturi elgamtarobaa, xolo 

0λ  _ ekvivalenturi eleqtrogamtaroba usasrulo ganzavebis dros. 

  garda disociaciis (α ) xarisxisa, disociacias axasiaTeben 

disociaciis ( K ) mudmivaTi, romelic disocirebuli molekulebis 

ricxvis fardobaa xsnarSi arsebuli aradisocirebuli molekulebis 

ricxvTan   

                             
nN

nK
−

=  .                               (3.3) 

  disociaciis mudmiva damokidebuli ar aris xsnaris koncentraciaze 

(ganzavebaze), aramed eleqtrolitis bunebaze. disociaciis xarisxsa da 

disociaciis mudmivas Soris kavSiri susti eleqtrolitebisaTvis 

gamoisaxeba ostvaldis ganzavebis kanoniT 

                              
α

α
−

=
1

2cK  ,                               (3.4) 

sadac c  eleqtrolitis koncentraciaa. 

 

 

3.3. eleqtrolitebis xsnarebis gadaxra ganzavebuli 

xsnarebis kanonebidan 

 

  areniusis Teoriis Tanaxmad,  eleqtrolitebis xsnarebisaTvis 

marTebulia ganzavebuli xsnarebis kanonebi. 

  gaxsnisas molekulebis ionebad daSlis damadasturebelia  cnobili 

eqsperimentuli faqtebi. TavSi, sadac xsnarebis Tvisebebia ganxiluli, 

naCvenebi iyo, rom koligatiuri Tvisebebi mxolod koncentraciazea 

damokidebuli, e.i. damokidebulia gaxsnili nivTierebis molekulebis 

raodenobaze da ara maT Tvisebebze. eleqtrolitebis SemTxvevaSi, 

disociacis Sedegad nawilakTa ricxvis zrdis gamo, iseTi procesebis 

raodenobrivi gamosaxuleba, rogoricaa duRilis temperaturis aweva 

( )duRTΔ , gayinvis temperaturis daweva ( )gayTΔ , osmosuri wneva, icvleba 
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araeleqtrolitebis xsnarebTan SedarebiT. marTlac, cda gviCvenebs, rom 

eleqtrolitebis xsnarebSi imave koncentraciis araeleqtrolitebis 

xsnarebTan SedarebiT duRTΔ , gayTΔ , osmP  mniSvnelobebi arsebiTad ufro 

didia da Sesabamisi gantolebebi Semdegi saxiT Caiwereba: 

                ebduR ;miKT =Δ miKT krgay =Δ ;        inRTP =osm .                              (3.5) 

sadac  i   aris  vant-hofis koeficienti,  romelic yovelTvis metia erTze.  

igi gviCvenebs, Tu ramdenjer izrdeba gaxsnili nivTierebis nawilakTa 

raodenoba molekulebis ionebad disociaciis dros. eleqtrolitis 1 

molisaTvis i  koeficienti disociaciis xarisxTan ( )α  dakavSirebulia 

martivi damokidebulebiT: 

                            ( )11 −+= Ki α ,                              (3.6) 

sadac K  ionTa ricxvia, romlebadac iSleba molekula, binaruli 

eleqtrolitebisaTvis 2=K , amitom  

                              α+=1i .                                 (3.7) 

  amrigad, duRTΔ , gayTΔ , osmP  gazomviTac SeiZleba ganisazRvros 

disociaciis xarisxi. 

 

 

 wylis disociacia. wyalbadis maCvenebeli (pH) 

 

 wylis disociacia SeiZleba warmovidginoT Semdegi saxiT: 

OH 2 ↔ −+ +OHH . 

 wylis disociaciis mudmiva 

                
[ ] [ ]

[ ]OH
OHHK

2

−+ ⋅
=dis ;    

OH

OHH

C
CC

K
2

−+ ⋅
=dis .                  (3.8) 

  disociaciisas wonasworoba Cveulebriv temperaturaze 

wanacvlebulia marcxniv, amitom SesaZlebelia wylis OHC
2
 koncentracia 

miviRoT mudmivad, maSin OHOH KCK
22

=⋅dis  iwodeba wylis ionur namravlad. 

                           −+ ⋅= OHH
CCK

OH2
.                            (3.9) 
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  oTaxis temperaturaze ( )K298  wylis ionuri namravli 

1410008,1
2

−⋅=
OH

K . Tu 1,008 -s ugulebelvyofT, miviRebT: 

                           1410−=⋅ −+ OHH
CC .                            (3.10) 

         710
2

−=== −+ OH
KCC

OHH
ioni/l;   9

7

108,1
5,55

10 −
−

⋅==α  

sadac 5,55
2

=OHC  wylis molTa raodenobaa 1 litrSi. 

−+ = OHH
CC  toloba niSnavs, rom garemo neitraluria. Tu −+ ≠ OHH

CC ,  

garemos neitraluroba darRveulia. 

  Tu wyals mJavas davamatebT, gveqneba: 

OH 2 ↔ −+ +OHH , 

                             −+ +↔ ClHHCl . 

  e.i. +H  ionebis koncentracia matulobs. 

  Tu wyals davamatebT tutes, miviRebT: 

OH 2 ↔ −+ +OHH  

NaOH ↔ −+ +OHNa  

  e.i. izrdeba −OH ionebis koncentracia. amitom garemos Tvisebebis 

dasaxasiaTeblad SesaZlebelia gamoviyenoT −+ OHH  da ionebis 

koncentracia. ufro xSirad iyeneben  +H ionebis koncentracias. 

  Tu 710−== −+ OHH
CC , garemo neitraluria;    

  roca +H
C  > 710− , mJava area; 

  Tu +H
C  < 710−  tute area. 

  radgan aseTi ricxvebiT sargebloba mouxerxebelia, amitom sarge- 

bloben  +H  ionebis koncentraciis uaryofiTi aTobiTi logariTmiT:  

                        pHC
H

=− +lg .                                 (3.11) 

pH -s wyalbadis maCvenebeli ewodeba. 

     qvemoT moyvanilia wyalbad ionebis koncentraciis (CH
+) gamosaxva 

wyalbadis maCvenebliT (pH). 
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   CH+  
110−
 

210−
 

310−
 

410−
 

510− 610− 710− 810− 910− 1010−
 

1110−
 

1210− 1310− 1410−

               
pH   1   2   3     4   5   6  7   8   9   10   11   12   13    14 

 

mJavianobis zrda               neitraluri are              tutianobis zrda 

  

 wyalbadis ionebis koncentracia mniSvnelovania bunebrivi procesebis 

da reaqciebisaTvis, rogoricaa, magaliTad, mcenareebis da cxovelebis 

(adamianis) sasicocxlo procesi, qimiuri mrewvelobis uamravi procesi 

(maT Soris, kvebis, safeiqro, tyavis damzadebis teqnologia). igi 

gavlenas axdens bunebrivi wylebis Tvisebebsa da maTi gamoyenebis 

SesaZleblobebze. 

  praqtikaSi xSirad saWiroa mudmivi pH -is mqone xsnarebi, romlebsac 

buferul xsnarebs uwodeben. buferuli xsnarebis pH  mcired icvleba 

garemos gavleniT. es xsnarebi Seicavs sust mJavas (sust tutes) da am 

mJavas marils. 

  ganvixiloT buferuli xsnari, romelic Sedgeba ZmarmJavasa da 

natriumis acetatisagan ( ).3COONaCH ZmarmJavas disociaciis mudmiva        

                               
COOHCH

HCOOCH

C

CC
K

3

3
+− ⋅

=dis  . 

  natriumis acetatis disociaciis xarisxi bevrad aRemateba ZmarmJavas 

disociaciis xarisxs, amitom +H ionebis koncentracia imdenad 

matulobs, rom mJavas disociacia TiTqmis mTlianad iTrguneba, amitom 

disociaciis mudmiva Caiwereba aseTi saxiT: 

                           
mJava

marili

dis C
CC

K H+⋅
= .                          (3.12) 

aqedan,  +H ionebis koncentracia tolia: 

                            
marili

mJava

dis C
C

KC
H

=+ .                         (3.13) 

   +H ionebis koncentracia damokidebulia mxolod mJavasa da 

marilis koncentraciaTa fardobaze, amitom ganzaveba TiTqmis ar axdens 

gavlenas +H
C -sa da pH -ze. sxvadasxva pH -is mqone buferuli xsnarebis 

Sedgeniloba mocemulia cnobarebSi. 
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 fuZe-mJavuri wonasworoba organizmis cxovelmyofelobaSi 

 

  bioqimiuri procesebis nirmalizaciisaTvis aucilebelia organizmis 

fuZe-mJavuri wonasworobis faqizi regulireba. zogjer pH -is gadaxra 

normaluri mniSvnelobidan 0,01 erTeuliT iwvevs garkveuli daavadebas 

da zogjer organizmis sikvdilsac ki. 

  organizmis Txevadi sistemebi: sisxli, limfa, Sardi, kuWis wveni, 

naRvlis wveni. wyalxsnarebia, amitom, cxadia, am xsnarTa pH  gavlenas 

axdens ujredis, qsovilebis da mTeli organizmis cxovelmyofelobaze. 

aRsaniSnavia, rom organizmis Txevadi sistemebi xasiaTdeba pH -is 

mudmivobiT da mdgradobiT. magaliTad: 

                pH  

Sisxli _ 7,35-7,45 

zurgis tvinis siTxe _ 7,35-7,45 

Tvalis sineste _ 7,4 

Cremli _ 7 

  Nnerwyvi _ 6,35-6,85 

kuWis wveni (sufTa) _ 0,9 

kuWqveSa jirkvlis   wveni _ 7,5-8 

naRvlis buStis wveni _ 5,4-6,9 

Sardi _ 4,8-7,5 

Ganavali _ 7,0-7,5 

  organizmis cilovani nivTierebebi mdgradia mxolod pH -is 

garkveul zRvrebSi. misi cvlilebiT irRveva protoplazma da misi 

struqtura, rac iwvevs paTologias. zogierTi mikrobi viTardeba pH -is 

garkveul farglebSi. magaliTad, qoleris vibrionebi viTardeba tute 

garemoSi, roca pH - 7,6-9,2. adamianebi, romlebsac kuWis wnevis maRali 

mJavianoba aqvT, qoleriT ar avaddebian, Tundac infeqciis keraSi 

imyofebodnen. 
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  pH -is mudmivobis SenarCuneba fiziologiur meqanizmebTan erTad 

xdeba buferuli sistemiT. organizmi mravalbuferuli sistemaa: 

sxvadasxva saxis organuli mJavebi _ limonis, rZis da sxva agreTve, 

cxovelmyofelobis produqti 2CO , ujredebsa da qsovilebSi mdebare 

+2Ca  da +K  ionebi warmoqmnian buferul sistemebs. 

  aminomJavebi da cilebi agreTve avlenen buferul moqmedebas. 

organizmis Zalze mniSvnelovani buferuli sistemaa hidrokarbonatuli 

buferi, sisxlSi mis wilad modis aqtiurobis  50%. sisxlSi, Sardsa da 

saWmlis momnelebel wvenSi gvaqvs fosfaturi buferebi. 

 

 

 d. i. mendeleevis xsnarTa qimiuri Teoriis safuZvlebi 

 

  xsnarebis Tvisebebis Seswavlas d. mendeleevma meti dro dauTmo, 

vidre sxva gamokvlevebs, periodulobis kanonis dadgenis CaTvliT. 

mendeleevis Sexedulebebis Tanaxmad, gaxsna es qimiuri reaqciaa gamxsnel 

da gasaxsnel nivTierebas Soris. maTi urTierTqmedebis produqti – 

solvati, wyalxsnarebis SemTxvevaSi ki – hidrati, nawilobrivi 

disociaciis mdgomareobaSia da wonasworobaSia gamxsnelTan. 

  solvatebi gansazRvruli Sedgenilobis aramdgradi qimiuri 

naerTebia. es nivTierebebi warmoiqmneba Cveulebriv temperaturaze da am 

temperaturazeve iSleba. gamxsnelis nawilakebi, romlebic mocemul 

momentSi naerTSia, Semdeg momentSi SeiZleba gaTavisufldes, raTa kvlav 

daiwyos gaxsnili nivTierebis nawilakebTan SeTanxmebuli moZraoba (d. 

mendeleevi ,,wyalxsnarebis gamokvleva kuTri wonis mixedviT”, 1887). 

  d. mendeleevs swamda, rom ,,xsnarebis qimia gavlenas moaxdens 

Senadnobebis, izomorfebis da sxva e.w. ganusazRvreli naerTebis bunebis 

dadgenaze, agreTve, Cveulebrivi movlenebis, gansakuTrebiT, organizmebSi 

TiTqmis mudam xsnarebis daxmarebiT mimdinare procesebis bunebis 

dadgenaze”. 

  solvatebis (hidratebis) warmoqmnaze Tavis Sexedulebebs       

d. mendeleevi ayalibebda xsnarebis (eTilis spirti – wyali, gogirdmJava 

– wyali) kuTri wonebis Sedgenilobaze damokidebulebis eqsperimentul 
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monacemebze dayrdnobiT. igi xsnarebis Tvisebebs yofda integralur da 

diferencialur Tvisebebad. integraluris kategorias ganekuTvnebodnen 

isini, romlebsac uSualod akvirdeboda an gamoTvlida eqsperimentuli 

monacemebidan (mag., S , kuTri wona), xolo diferencialuris kategorias _  

isini, romlebic warmoadgenen raime Tvisebis nazrds Sedgenilobis 

cvlilebis dros (mag., 
dX
dS

 warmoebuli). man daadgina, rom 
dX
dS

 

warmoebuli ganicdis ramdenime wyvetas wertilebSi, romlebic 

Seesabameba komponentis steqiometriul fardobas. es wertilebi, 

romelTac igi gansakuTrebuls uwodebda, miuTiTebdnen hidratebis 

arsebobaze. gogirdmJavas xsnarebSi zogierTi hidratis arseboba 

eqsperimentulad iyo damtkicebuli (nax. 3.1). 

 

           

    nax. 3.11. H2SO4-H2O sistemis diagrama d. mendeleevis mixedviT 

 

  d. mendeleevi, xsnarTa qimiuri Teoriis avtori, Tvlida, rom gaxsnas 

axasiaTebs erTmaneTTan dakavSirebuli ori mxare – qimiuri da fizikuri, 

amitom xsnarebis zogadi Teoria unda iyos fizikur-qimiuri Teoria. 

xsnarebze Tanamedrove Sexedulebebi adasturebs mendeleevis Sexe-

dulebaTa marTebulebas. 
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