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Sesavali 

fizikuri qimia mecnierebaa, romelic, fizikis da qimiis kanonebisa da 

maTematikis gamoyenebiT, swavlobs nivTierebis arsebobis pirobebs, 

aRnagobas, maT fizikur-qimiur Tvisebebs da gardaqmnis kanonzomierebebs. 

ar arsebobs sabunebismetyvelo mecnierebis arcerTi dargi, romelSic 

ar hpovebdes gamoyenebas kvlevis fizikur-qimiuri meTodebi, romelTa 

safuZvels fizikuri qimia warmoadgens. fizikuri qimiis daxmarebiT 

mkvlevars SeuZlia Seadginos procesis energetikuli balansi misi 

Catarebis gareSe, iwinaswarmetyvelos mimdinareobis mimarTuleba da 

pirobebi, marTos igi sasurveli mimarTulebiT, rasac didi mniSvneloba 

aqvs qimiuri teqnologiisa da mecnierebis ganviTarebisaTvis. 

sakvlevi obieqtis Seswavla SeiZleba mravalmxriv, sxvadasxva kuTxiT, 

amis saSualebas gvaZlevs fizikuri qimia, romelic Semdegi nawilebisagan 

Sedgeba: nivTierebis aRnagoba, qimiuri Termodinamika, wonasworoba, xsna-

rebi, eleqtroqimia, qimiuri kinetika da katalizi. 

avtorebs ganzrax ar moyavT fizikuri qimiis ganviTarebis istoriis 

Sesaxeb monacemebi, radgan maTi mokled moyvana niSnavs fizikur-qimiuri 

azrovnebis evoluciuri ganviTarebis arasrulyofili saxiT warmodgenas, 

xolo vrclad gadmocema mniSvnelovnad gazrdida saxelmZRvanelos 

moculobas, es ki gascdeboda arsebulo programis CarCoebs. 

fizikuri qimiis saxelmZRvanelos Sedgenis erT-erT sirTules warmo-

adgens usazRvrod didi moculobis masalidan im ZiriTadis SerCeva, rac 

fizikuri qimiis kursis saswavlo programis Sesabamisad, students zo-

gad warmodgenas miscems am qimiuri disciplinis Sesaxeb. 

fizikuri qimia fundamenturi disciplinaa romlis aTviseba mniSvne-

lovnad gansazRvravs maRalkvalificiuri specialist-teqnologis Camoya-

libebas mecnierebis Tu warmoebis romel dargSic ar unda muSaobdes 

igi, xels uwyobs mecnieruli da inJinruli azrovnebis ganviTarebas da 

amzadebs students sxva disciplinebis ukeT aRsaqmelad.  

miuxedavad daxarjuli Sromisa saxelmZRvanelo ar iqneba dazRveuli 

xarvezebisagan. ramdenad SevZeliT gasagebad gadmogveca masala Seafa-

seben sagnis specialistebi da is srudentebi romlebic Seiswavlian 

fizikur qimias mocemuli saxelmZRvanelos daxmarebiT. maTi SeniSvnebi 

avtorebisaTvis faseulia da madlierebis grZnobiT iqneba aRqmuli.  
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I. qimiuri Termodinamika 

 

Termodinamika  Seiswavlis energiis erTi formidan meoreSi 

gardaqmnas, energiis efeqtur gamoyenebas misi sasargeblo muSaobad 

gardaqmnis mizniT. Termodinamika berZnuli sityvaa, Sedgeba Termo - 

siTbo da dinamos – Zala. qimiuri Termodinamikis saSualebiT SeiZleba 

gavigoT, warimarTeba Tu ara reaqcia, sadamde warimarTeba da miaRwevs 

Tu ara wonasworul mdgomareobas, aseve ganvsazRvroT qimiuri procesis 

energetikuli balansi. Termodinamika ar Seiswavlis ama Tu im procesis 

gamomwvev mizezebs, dros romlis ganmavlobaSic igi mimdinareobs, magram 

saSualebas gvaZlevs ganvsazRvroT nebismieri fizikur-qimiuri procesis 

sawyisi da saboloo parametrebi. 

qimiuri Termodinamika eyrdnoba postulatebs, romelTa saSualebiT 

SeiZleba davadginoT: 

1. SesaZlebelia Tu ara procesis mimdinareoba ama Tu im mimarTulebiT; 

2. rogoria procesis mimdinareobis pirobebi; 

3. gamoiyofa Tu STainTqmeba energia mocemuli procesis mimdinareobis 

dros; 

4. rogoria produqtebis gamosavlianoba. 

 Qqimiuri Termodinamikis praqtikuli mniSvneloba Semdegia: misi 

kanonebis da kanonzomierebebis safuZvelze pouloben im parametrebis  

ricxviT mniSvnelobebs, romlebic iZlevian raodenobriv warmodgenas 

mimdinare procesebze. erT-erT aseT parameters warmoadgens siTbo, 

romelic gamoiyofa an STainTqmeba qimuri an fizikur-qimiuri procesis 

dros. Qqimiuri Termodinamikis kanonebis codnis gareSe ar SeiZleba 

ganvixloT fizikur-qimiuri procesebis safuZvlebi. 

yovelive amas sainJinro amocanebis gadaWraSi gadamwyveti mniSvneloba 

aqvs. 
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I.1. Termodinamikuri terminologia 

 

Uupirveles yovlisa saWiroa SevaCeroT yuradReba ZiriTad ganmartebe- 

bze, rac safuZvlad udevs Qqimiur Termodinamikas. 

materialuri samyaros nawili, romelic Cveni dakvirvebis an kvlevis 

obieqts Seadgens, aris sistema. sistemisagan pirobiT an realurad 

gamoyofili materialuri samyaros danarCeni nawili aris garemo an 

garemomcveli samyaro, romelic moicavs danarCen obieqtebs, romelTac 

SeuZlia gavlena iqonion sakvlev sistemaze. 

sistema izolirebulia, Tu is garemosTan ar axdens arc nivTierebis, 

arc energiis mimocvlas. izolirebuli sistema aris idealizebuli, 

radgan praqtikaSi misi zusti ganxorcieleba SeuZlebelia. miuxedavad 

amisa, mas didi mniSvneloba aqvs, radgan SeiZleba Teoriulad 

gamovTvaloT energiebis SesaZlo sxvaoba sistemasa da samyaros Soris.  

sistemas ewodeba daxuruli, Tu igi garemosTan ar axdens nivTi-

erebaTa mimocvlas, magram SeuZlia masTan energiis gacvla. Ria ewodeba 

sistemas, romelic garemosTan cvlis nivTierebebs da energias. 

sistema homogenuria, Tu mis SigniT ar aris TvisebebiT da 

SedgenilobiT gansxvavebuli nawilakebis gamyofi zedapirebi. sistemas, 

romelSic aseTi gamyofi zedapiri arsebobs heterogenuls uwodeben. 

faza aris sistemis homogenuri nawilebis erTobliobaa, romlebic 

erTnairia SedgenilobiT, qimiuri da fizikuri TvisebebiT da sistemis 

danarCeni nawilebisagan gamoyofilia gamyofi zedapiriT. magaliTad, 

yinuli–wyali, zeTi–wyali orfaziani sistemebia. 

sistema xasiaTdeba intensiuri da eqstensiuri TvisebebiT. intensiuria 

Tvisebebi, romlebic ar aris damokidebuli nivTierebis raodenobaze - 

wneva, temperatura, moluri moculoba, kuTri wona, zedapiruli daWi-

muloba, eleqtrogamtaroba, aorTqlebisa da lRobis kuTri da moluri 

siTboebi da sxv. eqstensiuri Tvisebebi damokidebulia nivTierebis rao-

denobaze – masa, moculoba, Siga energia, enTalpia, entropia, zedapiris 

farTobi da sxv. 

sistemis mdgomareoba xasiaTdeba Termodinamikuri parametrebiT. 

parametrebs, romelTa cdiT gansazRvra SeiZleba ZiriTadi ewodeba 

(wneva, temperatura, moluri moculoba, koncentracia). danarCenebi 
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ZiriTadi parametrebis funqciebia. isini erTmaneTTan dakavSirebulia 

gansazRvruli TanafardobiT, mdgomareobis gantolebiT   ( ) 0,, =TVPf . 

sistemis erTi an ramodenime parametris nebismier cvlilebas 

Termodinamikuri procesi ewodeba. Qqimiuri reaqciac Termodinamikuri 

procesia. TermodinamikaSi ZiriTadad ganixilaven standartul pirobebSi 

mimdinare procesebs. standartuli pirobebia P=101,3kpa, T=298K an P=1at, 

T=0oC. Termodinamika swavlobs izoTermul ( )constT = , izobarul 

( )constP = , izoqorul ( )constV =  da adiabatur ) 0( =q Tbogadacemis gareSe 

mimdinare procesebs. process, rodesac sistema ubrundeba sawyis 

mdgomareobas wriuli procesi an cikli ewodeba. Tu sawyis mdgomareobas 

sistema ise ubrundeba, rom gadis pirdapiri procesis dros gavlil 

yvela mdgomareobas process Seqcevads uwodeben.   

Termodinamikuri Seqcevadoba da Seuqcevoba ar emTxveva qimiuri 

reaqciis Seqcevadobas da Seuqcevobas. bunebaSi yvela TavisTavad 

mimdinare procesi Seuqcevia. 

garemosTan energiis mimocvlis unaris mqone sistema Termodinamikur 

wonasworobaSia Tu igi garkveuli drois ganmavlobaSi ucvleli rCeba, 

vidre ar Seicvleba gare pirobebi. TermodinamikaSi Seqcevadia iseTi 

procesi, romelic mimdinareobs Zalze nela. Aam dros  sistema imyofeba 

praqtikulad wonasworul mdgomareobaSi. Seqcevadi procesis dros 

sistema da gare  pirobebi sawyis mdgomareobas ubrundeba.  

 

 

I.2. Siga energia, enTalpia, siTbo da muSaoba 

 

 sistemis Siga energia (U) aris mocemuli sistemis Semadgeneli yvela 

nawilakis potenciuri da kinetikuri energiebis jami. ar moicavs mTeli 

sistemis potenciur da kinetikur energiebs. Tu ugulebelvyofT sistemis 

nawilakebis erTmaneTTan urTierTqmedebas, Siga energia aditiuri sidide 

iqneba: ΔU=Ua+Ub. Siga energia SeiZleba warmovidginoT, rogorc ori 

Termodinamikuri sididis – Tavisufali da bmuli energiebis jami. 

Tavisufali energiis sazomi izoTermuli procesis dros Sesrulebuli 

muSaobaa, xolo bmuli energiisa – izoTermuli procesis dros 
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gadacemuli siTbos raodenoba. sistemis erTi mdgomareobidan meoreSi 

gadasvlisas Siga energia icvleba 12 UUU −=Δ . Siga energiis cvlileba 

damokidebulia sistemis sawyis da saboloo mdgomareobaze da ara 

procesis mimdinareobis gzaze. Siga energiis absoluturi mniSvnelobis 

gansazRvra SeuZlebelia, sazRvraven mis cvlilebas ΔU, radgan ar 

arsebobs aTvlis wertili. misi ganzomilebaa: j/moli, kj/moli, kal/mo-

li, kkal/moli. 

Semdegi Termodinamikuli funqcia enTalpiaa ( )H . enTalpia aris 

sistemis Siga energia mudmivi wnevis pirobebSi. enTalpiis cvlileba 

damokidebulia sistemis sawyis da saboloo mdgomareobaze da ara 

procesis mimarTulebaze. Siga energiis msgavsad, sazRvraven mis 

cvlilebas 12 HHH −=Δ  da ara absolutur mniSvnelobas; misi 

ganzomilebaa: j/moli, kj/moli, kal/moli, kkal/moli. reaqciis siTburi 

efeqti zustad da erTmniSvnelovnad gansazRvravs Siga energiisa da 

enTalpiis cvlilebas 

                         VPUH Δ+Δ=Δ                                            

  HΔ  da UΔ  Soris gansxvavebas adgili aqvs airebSi, xolo myar da 

Txevad sistemebSi igi 5%-ze naklebia, radganac wnevis gavleniT 

moculoba umniSvnelod icvleba. 

temperatura ( )T  sxeulis siTburi mdgomareobis pirobiTi sazomia igi  

sistemis yvela nawilakis saSualo kinetikuri energiis gamomsaxvelia. Tu 

sistemas miewodeba energia, izrdeba nawilakTa kinetikuri energia da, 

Sesabamisad sistemis temperatura izrdeba. misi sazomia oC an K(kelvini) , 

0 oC=273 K. 

energiis gadacemas sistemasa da garemos Soris an erTi sistemidan 

meoreze siTbos gadacema ewodeba. gadacemuli energiis raodenoba aRini-

Sneba q -Ti da siTbos warmoadgens, misi ganzomilebaa: j, kj, kal, kkal. 

muSaoba ( )W  erTi sistemidan meoreze an sistemidan mis garemomcvel 

samyaroze energiis gadacemis formaa. muSaoba axasiaTebs ara sistemis 

mdgomareobas, aramed process, romelSic monawileobas iRebs sistema da 

damokidebulia procesis mimdinareobis gzaze. elementaruli muSaoba ar 

warmoadgens romelime funqciis srul diferencials.Mmeqanikas, Termo-

qimiasa da TermodinamikaSi muSaobis niSani gansxvavebulia. meqanikaSi 
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muSaoba dadebiTia, igi sruldeba sistemis mier gare ZalTa winaaRmdeg. 

siTbocvlis gareSe es dakavSirebulia sistemis energiis SemcirebasTan. 

TermodinamikaSi is muSaobaa dadebiTad miRebuli, romlis drosac 

sistemis saerTo energia izrdeba. dadebiTia muSaoba, romelic sruldeba 

sistemaze, xolo uaryofiTi, romelsac asrulebs sistema gare ZalTa 

winaaRmdeg. muSaobis ganzomilebaa:  j, kj, kal, kkal. 

 muSaoba, romelsac sistema asrulebs gare wnevis winaaRmdeg SeiZleba 

warmovidginoT, rogorc intensiuri P da eqstensiuri ΔV sidideebis nam-

ravli  W= VPΔ .  

ganvixiloT airis gafarToebis procesi, romelic sxvadasxva 

pirobebSi mimdinareobs: 

1. izoqoruli ( )constV =  procesis dros sistemis moculoba mudmivia  

da muSaoba ar sruldeba. 

2. izobaruli ( )constP =  procesis 

dros muSaobis Sesruleba ganpirobe-

bulia moculobis  cvlilebiT            

∫=
2

1

V

V

PdVW VPΔ= ;    nRTVPW Δ=Δ=    

Δn aris molTa ricxvis cvlileba pro-

cesis mimdinareobis dros. izobaruli   

procesis muSaoba gamoisaxeba 21ABVV  

farTobiT. AB  mrudi izobaraa. 

Nnax.I.1 airis gafarToebis muSaoba 

         sxvadasxva pirobebSi 

 

3. izoTermuli ( )constT =  procesis dros Sesrulebuli muSaoba 

gamoisaxeba:  

W=RTlnV2/V1 = RTlnP1/P2 

izoTermuli gafarToebis muSaoba 21ACVV  farTobis tolia. AC  mrudi 

izoTermaa. 

4. adiabaturi procesis dros sistema izolirebulia da garemosTan 

siTbos cvla ar xdeba, 0=q . am dros erTdroulad icvleba gazis .,, TVP  

magaliTad, afeTqebis dros gazis gafarToeba sistemis Siga energiis 
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Semcirebis xarjze mimdinareobs da sistemis temperatura ecema. 1 0 -iT 

gaTboba VC  siTbos moiTxovs. gazis izoqoruli ( )constV =  gaTbobisas 

Siga energia temperaturis proporciulad icvleba dTCdU V=  muSaoba 

iqneba: ( ) ( )2112

2

1

TTCTTCdTCW VVV

T

T
−=−−=−= ∫  .                                          

adiabaturi gafarToebis muSaoba 21ADVV  farTobis tolia. AD  mrudi 

adiabataa. 

 

 

I.3. siTbotevadoba 

 

individualuri nivTierebis erT-erTi mniSvnelovani Termuli 

maxasiaTebeli siTbotevadobaa. mas farTod iyeneben mravali 

Termodinamikuri gamoTvlebis dros. 

siTbotevadoba (C) aris sistemis mier STanTqmuli siTbos raodenobis 

fardoba am dros miRebul temperaturis namatTan, rodesac araviTari 

gardaqmna da muSaoba ar sruldeba: 

dT
qC δ

=  

siTbotevadoba aris nivTierebis 1 0 -iT gasaTbobad saWiro siTbos 

raodenoba. arCeven molur da kuTr siTbotevadobebs. moluri 

siTbotevadoba aris 1 moli nivTierebis 1 0 -iT gasaTbobad saWiro siTbos 

raodenoba. misi ganzomilebaa j/grad.moli, kj/grad/moli, kal/grad.moli, 

kkal/grad.moli. sxvadasxva nivTierebis moluri siTbotevadobebi moce-

mulia cnobarebSi. kuTri siTbotevadoba siTbos is raodenobaa, romelic 

saWiroa 1 g. nivTierebis 1 0 -iT gasaTbobad, misi ganzomilebaa  j/grad.g, 

kj/grad.g, kal/grad.g, kkal/grad/g. 

siTbotevadoba aditiuri sididea, reaqciis siTbotevadoba miRebuli 

da aRebuli nivTierebebis siTbotevadobebis sxvaobis tolia:  

Δ C  = ∑ Cprod _ ∑ Csawy 

    siTbotevadoba damokidebulia pirobebze, romlis drosac 

xorcieldeba sxeulze siTbos gadacema. rodesac sistema mudmiv mocu-
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lobas ikavebs misi siTbotevadoba aRiniSneba CV, xolo mudmivi wnevis 

dros Cp. gansxvaveba maT Soris aris erTi moli idealuri airis 10 –iT 

gaTbobisas Sesrulebuli muSaoba R. 

                               RCC VP += .    

Kkondensirebuli sistemebisaTvis (siTxe da myari) SeiZleba CaiTvalos 

rom  CV= Cp.                                           

siTbotevadobis temperaturaze damokidebulebas gamosaxaven 

xarisxovani mwkrivis saSualebiT: 

...2 +++= cTbTaC  ,    (5) 

...2 +′++= −TcbTaCP  ,   (6) 

(5) gantolebas iyeneben organuli naerTebisaTvis, xolo (6)–s araorga-

gnuli naerTebisaTvis,  sargebloben maTi gaerTianebuli saxiTac: 

...22 cTTcbTaCP +′++= − ,   (7) 

sadac koeficientebi ccba ′,,, da a.S. empiriuli gziTaa SerCeuli, 

individualuria da cnobarebSia mocemuli. 

______________ 

kiTxvebi gameorebisaTvis 

1. riT gansxvavdebian homogenuri da heterogenuli sistemebi. 

2. ra aris faza. 

3. ra gansxvavebaa eqstensiur da intensiur Tvisebebs Soris. 

4. romelia izoqoruli, izoTermuli, izobaruli da adiabaturi 

sistemebi. rogoria am pirobebSi Sesrulebuli muSaoba. 

5. ra aris Siga energia da razea damokidebuli misi cvlileba. 

6. rogori kavSiria Siga energiasa da enTalpias Soris. 

7. ra SemTxvevaSi rogori niSani SeiZleba qondes muSaobas. 

8. ras ewodeba siTbotevadoba da rogoria misi ganzomileba. 

9. rogori damokidebulebaa  CV  da   Cp  Soris. 

10. rogor gamoisaxeba siTbotevadobis damokidebuleba temperaturaze. 
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I.4. Termodinamikis nulovani kanoni 

 

      Termodinamikis nulovani kanoni gansazRvravs sistemis wonasworul 

mdgomareobas. igi iseve rogorc sxva kanonebi emyareba postulatebs. 

temperatura T asrulebs ganzogadebuli Zalis rols siTbocvlis 

movlenebSi. wonasworobaSi myofi sistemis yvela nawilSi temperaturebis 

toloba aris Termodinamikis nulovani kanonis erT-erTi formulireba. 

Tu a sistema imyofeba Tbur wonasworobaSi b sistemasTan, xolo es 

ukanaskneli Tavis mxriv wonasworobaSia mesame g sistemasTan, , a da g 

sistemebi iqnebian erTmaneTTan Termodinamikur wonasworobaSi da  

kontaqtis dros, maT Soris siTbocvla ar moxdeba. Tu  Ta = Tb
,  Tb = Tg

, 

maSin Ta = Tg
. 
                                                                

Termodinamikis nulovani kanonidan gamomdinareobs, rom sistemas gan-

sazRvruli fiqsirebuli temperatura SeiZleba mxolod wonasworul 

mdgomareobaSi qondes. 

 

 

I.5. Termodinamikis pirveli kanoni 

 

   warmoebaSi xSirad vxvdebiT qimiur da bioqimiur procesebs, 

gardaqmnebs romelTac Tan axlavs siTbos gamoyofa an STanTqma. Qqi-

Qmiur  reaqciebTan dakavSirebuli sxvadasxva teqnologiuri procesebis 

energetikuli danaxarjis gansazRvra SesaZlebelia siTburi efeqtebis 

gaTvaliswinebiT, romelsac Seiswavlis Termoqimia. Eenergiis mudmivobis 

kanoni gamoricxavs garemos Secvlis SesaZleblobas. Mmisma aRmoCenam 

daasrula usafuZvlo cdebi SeeqmnaT mudmivi Zravi, romelic energiis 

miwodebis gareSe Seasrulebda muSaobas.Eenergiis mudmivobis kanonis 

safuZvelze siTburi efeqti SeiZleba gamoiTvalos im kanonzomierebebis  

gaTvaliswinebiT, rasac Termodinamikis I kanoni gvTavazobs. moviyvanoT 

misi ramodenime formulireba: 

1. energia arafrisagan ar warmoiqmneba da arc ukvalod qreba, igi erTi 

formidan meoreSi gadadis – es bunebis fundamenturi kanonia (energiis 

Senaxvisa da gardaqmnis kanoni - maieri); 
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2.  erTi saxis energia sxva saxis energiad gardaiqmneba zustad 

ekvivalenturi raodenobiT (jouli, maieri); 

3.  SeuZlebelia iseTi manqanis Seqmna, romelic imuSavebs energiis 

miwodebis gareSe da Seasrulebs sasargeblo muSaobas; 

4.  pirveli gvaris mudmivi Zravas arseboba SeuZlebelia (ostvaldi). 

5.  izolirebuli sistemis energia mudmivia (jouli). 

  Termodinamikis I kanonis maTematikuri gamosaxulebaa  

δ q=d U  + δW 

Tu sistemas usasrulod mcire siTbos qδ  mivaniWebT, Siga energiis 

namati dU  iqneba, Sesrulebuli muSaoba ki _ Wδ  

d U =  δ q − δW 

dU  damokidebulia mxolod sistemis mdgomareobaze da ara 

cvlilebis gzaze an saSualebaze, romliTac sistema mivida mocemul 

mdgomareobamde.  misi cvlileba warmoadgens dU  srul diferencials. 

qδ  da Wδ  arasruli diferencialebia da ar gviCvenebs maT cvlilebas. 

qδ  aris gamoyofili an STanTqmuli mcire sididis siTbo da ara siTbos 

cvlileba; aseve Wδ Sesrulebuli mcire muSaobaa da ara misi cvlileba. 

qδ  da Wδ  damokidebulia procesis mimdinareobis gzaze, isini ar 

warmoadgenen mdgomareobis funqcias; es aris Siga energiis, siTbosa da 

muSaobis gansxvavebis safuZveli.   

 

 

I.6.I. Termoqimia 

 

rTuli bioqimiuri procesebis dros romelic adamianis organizmSi 

mimdinareobs, sakvebis aTvisebis dros gamoiyofa energia siTbos saxiT. 

Ara mxolod bioqimiuri, aramed nebismieri qimiuri reaqcia mimdinareobs 

siTbos gamoyofiT an STanTqmiT. Tu reaqciis tolobas aqvs miTiTebuli 

siTburi efeqti mas Termoqimiuri reaqcia ewodeba. 

qimiuri Termodinamikis nawils, romelic qimiuri reaqciebis, fazuri 

gardaqmnebis, gaxsnis da a.S.  siTbur efeqtebs Seiswavlis Termoqimia 

ewodeba. 
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qimiuri reaqciis siTburi efeqti aris siTbos is raodenoba, romelic 

gamoiyofa an STainTqmeba reaqciis dros, rodesac sistemaSi araviTari 

muSaoba ar sruldeba, garda gafarToebis muSaobisa da reaqciis produ-

qtebs iseTive temperatura aqvT, rogorc sawyis nivTierebebs. 

reaqciis siTburi efeqti aris Siga energiis cvlileba mudmivi 

moculobis pirobebSi an enTalpiis cvlileba mudmivi wnevis pirobebSi. 

procesis siTbo da reaqciis siTburi efeqti erTmaneTisagan principulad 

gansxvavdeba. procesis siTbo damokidebulia misi mimdinareobis gzaze, 

xolo reaqciis siTburi efeqti reaqciis mimdinareobis gzaze ar aris 

damokidebuli. 

Qqimiur reaqciebs sadac miTiTebulia reaqciis siTburi efeqti 

Termoqimiuri gantoleba ewodeba   mM + nN = fF + eE + Δ H. 

egzoTermuli reaqciis dros gamoyofili siTbo TermoqimiaSi (Q) 

dadebiTi sididea, TermodinamikaSi (q) ki _ uaryofiTi. endoTermuli rea-

qciis dros gamoyofili siTbo TermoqimiaSi (Q) uaryofiTia, xolo Ter-

modinamikaSi (q) _ dadebiTi. amitom qQ −= .  VQUq −=Δ= ;  ;PQHq −=Δ=           

nRTQQ VP Δ±=−  

nΔ  molTa ricxvis cvlilebaa reaqciaSi,  12 nnn −=Δ ; 

 magaliTad, 

HClClH 222 =+ ,       0=Δn  

22 22 COOCO =+ ,      1−=Δn  

hesis mier (1840 w.) aRmoCenili da eqsperimentulad dasabuTebuli 

kanoni warmoadgens Termodinamikis pirveli kanonis formulirebas 

qimiuri reaqciisaTvis. Hhesis kanonis saSualebiT SeiZleba ganvsazRvroT 

nebismieri reaqciis siTburi efeqti misi Catarebis gareSe Tu viciT 

reaqciaSi minawile nivTierebebis warmiqmnis an wvis siTboebi. hesis 

kanonis Tanaxmad, reaqciis siTburi efeqti damokidebulia sistemis 

sawyis da saboloo mdgomareobaze da ara reaqciis mimdinareobis gzaze. 

hesis kanonidan gamomdinareobs Semdegi Sedegebi: 

  reaqciis siTburi efeqti udris miRebuli nivTierebebis warmoqmnis 

siTboTa jams minus aRebuli nivTierebebis warmoqmnis siTboTa jami.     

ΔH =  ∑ (ΔH warm) miR -  ∑ (Δ H warm) aReb 
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 reaqciis siTburi efeqti udris sawyisi nivTierebebis wvis siTboTa 

jams minus miRebuli nivTierebebis wvis siTboTa jami.  

ΔH =  ∑ (ΔH wv) aReb - ∑ (ΔH wv)miR 

warmoqmnis siTbo siTbos is raodenobaa, romelic gamoiyofa an STa-

inTqmeba 1 moli naerTis miRebisas martivi nivTierebebidan standartul 

pirobebSi (101,3 kpa da 298 K). 

wvis siTbo siTbos is raodenobaa, romelic gamoiyofa 1 moli naerTis 

sruli wvisas Warb JangbadSi. 

naerTebis warmoqmnis da wvis siTboebi mocemulia cnobarebSi.                  

neitralizaciis siTbo – siTbos is raodenobaa, romelic gamoiyofa erTi 

gram-ekvivalenti mJavas erT gram-ekvivalenti tutiT ganeitralebis dros. 

erTi gram-ekvivalenti Zlieri mJavas gram-ekvivalenti Zlieri tutiT 

ganeitralebisas gamoiyofa erTi da igive raodenobis siTbo: 13,7 kkal  

anu 57,1 kj.           

gaxsnis siTbo. siTxeebis Serevis an siTxeSi myari nivTierebebis 

gaxsnas Tan axlavs siTbos gamoyofa an STanTqma; 

gaxsnis siTbo aris 1 moli nivTierebis gaxsnisas gamoyofili siTbo 

gamxsnelis iseT raodenobaSi, rom miRebuli xsnaris Semdgom ganzavebas 

aRar mohyves SesamCnevi siTburi efeqti (diferencialuri siTbo). gaxsnis 

integraluri siTbo ki _ 1 moli sufTa nivTierebis n mol gamxsnelSi 

gaxsnisas gamoyofili siTbo, rodesac garkveuli molarobis xsnari 

warmoiqmneba. 

kristalhidratis warmoqmnis siTbo SeiZleba gamovTvaloT uwylo 

marilis gaxsnis siTbosa da kristalhidratis gaxsnis siTboTa sxvaobiT. 

enTalpiis cvlilebas, Siga energiis cvlilebasa da siTbotevadobas 

kalorimetriT sazRvraven. tipur kalorimetrSi sxvadasxva eqsperimentis 

dros gamoyofil an STanTqmul energias sazRvraven gantolebiT: 

q = [K WurW  + m C ].  Δ T 

sadac q gamoyofili an STanTqmuli siTboa, K WurW  -WurWlis mudmivaa, 

romelic gviCvenebs mTeli kalorimetris WurWlis C01 -iT gaTbobisaTvis 

saWiro siTbos raodenobas; - C kalorimetrSi arsebuli siTxis siTbo-

tevadobaa; TΔ  - temperaturis cvlileba procesis mimdinareobisas. 
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hesis kanonis daxmarebiT, SeiZleba gamovTvaloT reaqciis siTburi 

efeqti standartul pirobebSi (T=298KK da P=101,3kpa). 

 

 

I.6.2. reaqciis siTburi efeqtis damokidebuleba 

temperaturaze - kirxhofis kanoni 

 

sawarmoo procesebisaTvis damaxasiaTebelia temperaturis cvaleba-

doba, romlis diapazoni ganisazRvreba ara marto teqnologiis 

pirobebiT, aramed sezoniTac. Aam diapazonma SeiZleba miaRwios 

aseulobiT graduss, Sesabamisad siTburi efeqtic mniSvnelovnad 

gansxvavebuli iqneba sxvadasxva temperaturaze, amitom mniSvnelovania 

reaqciis siTburi efeqtis gansazRvra arastandartul pirobebSi. Aamis 

saSualebas gvaZlevs kirxhofis kanoni.  siTburi efeqtis gansasazRvrad 

nebismier temperaturaze garda procesis siTburi efeqtisa standartul 

pirobebSi ΔH, ΔU, Qp ,QV   romelic isazRvreba hesis kanoniT, aucilebelia 

siTbotevadobis Cp an CV cvlilebis codnac.  

kirxhofis kanonis Tanaxmad, qimiuri reaqciis siTburi efeqtis 

temperaturuli koeficienti CΔ  reaqciis Sedegad miRebuli da aRebuli 

nivTierebebis siTbotevadobebis sxvaobis tolia. 

     ∫Δ−=
TT

VVTVT dTCQQ
298

298
     ∫Δ−=

TT

PPTPT dTCQQ
298

298
                           

     ∫Δ+Δ=Δ
2

1

12

T

T
VTT dTCUU      ∫Δ+Δ=Δ

2

1

12

T

T
pTT dTCHH  

     es gantolebebi saSualebas gvaZlevs gamovTvaloT reaqciis siTburi 

efeqti nebismier temperaturaze. isini kirxhofis kanonis maTematikuri 

gamosaxulebebia. 

kirxhofis formulebis gamosayeneblad saWiroa VC  da PC -s 

temperaturaze damokidebulebis gaTvaliswineba radgan ...2 +++= dTbTaC        

sadac dba ,, da a.S. mudmivebia individualuri nivTierebebisaTvis da 

maTi mniSvnelobebi mocemulia cnobarebSi. reaqciisaTvis 

mM + nN = eE + fF 

siTbotevadobebis cvlileba gamoiTvleba Semdegnairad 
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mdndfdedd
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( )dTdTbTaQQ
T

T ∫ Δ+Δ+Δ−=
298

2
298  

( ) ( ) ( )3322
298 298

3
298

2
298 −

Δ
−−

Δ
−−Δ−= TdTbTaQQT  . 

    amrigad, Termodinamikis I kanoniT gansazRvruli kanonzomierebebi 

gvaZleven saSualebas eqsperimentis Catarebis gareSe gamovTvaloT 

procesis siTburi efeqti, rasac aqvs praqtikuli mniSvneloba 

teqnologiuri ciklis da srulad warmoebis energetikuli balansis 

dadgenisaTvis.                

_______________ 

kiTxvebi gameorebisaTvis 

1. moiyvaneT termodinamikis I kanonis ramodenime formulireba. 

2. ras gviCvenebs Termodinamikis I kanoni, moiyvaneT misi maTematikuri 

gamosaxuleba. 

3. ras Seiswavlis Termoqimia. ra aris standartuli pirobebi. 

CamoayalibeT hesis kanoni. 

4. rogor gantolebas ewodeba Termoqimiuri da riT gansxvavdeba 

Cveulebrivi reaqciis gantolebisagan. 

5. qimiuri reaqciis siTburi efeqtis gamosaTvlelad standartul 

pirobebSi ris codna aris saWiro. 

6. ras ewodeba naerTis warmoqmnis, wvis siTbo. 

7. rogor gamoTvliT reaqciis siTbur efeqts warmoqmnis (wvis) 

siTbos saSualebiT. 

8. erTnairi siTburi efeqti eqneba H2SO4 -isNganeitralebas  NaOH –iT,  

NH4OH-iT?  
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9. rogor aris damokidebuli reaqciis siTburi efeqti temperaturaze. 

10.  dawereT kirxhofis kanonis maTematikuri gamosaxuleba 

integraluri formiT.          

 

 

I.7. Termodinamikis meore kanoni 

 

Termodinamikis pirveli kanonis daxmarebiT SeiZleba procesebis 

energetikiuli daxasiaTeba, magram SeuZlebelia am procesebis 

mimarTulebis dadgena. cxeli da civi sxeulebis Sexebisas siTbo cxeli 

sxeulidan TavisTavad  gadaecema civ sxeuls. Termodinamikis pirveli 

kanoni ar dairRveoda, procesi Sebrunebuli mimarTulebiT rom 

wasuliyo, magram es TavisTavad ar moxdeba. bunebaSi mravali procesi 

TavisTavad mimdinareobs, qvebi vardeba mTidan, mdinare miedineba 

bunebriv kalapotSi, metaluri natriumi energiulad moqmedebs wyalTan, 

rkina TavisTavad iJangeba. es procesebi TavisTavad mimdinareoben, sanam 

ar damyardeba wonasworoba. Qqvebi SeiZleba avitanoT isev mTaze, 

mdinaris dineba SeiZleba SevabrunoT, magram amisaTvis saWiroa 

davxarjoT energia da ganvaxorcieloT araTavisTavadi procesi. 

mravalricxovani fizikur-qimiuri procesebi SeiZleba iyos TavisTavad 

mimdinare (bunebrivi), wonasworuli an araTavisTavad mimdinare 

(arabunebrivi). mecnierebisa da teqnikisaTvis mniSvnelovania ama Tu im 

procesis mimarTulebis winaswar dadgena. Termodinamikis pirveli 

kanonis da misgan gamomdinare Sedegebidan ar xerxdeba procesis 

mimarTulebis winaswar gaTvaliswineba. saxelmZRvanelos am nawilSi 

giCvenebT rogor ganisazRvros nebismieri fizikur-qimiuri procesis 

mimarTuleba da wonasworobis pirobebi. amisaTvis saWiroa moiZebnos 

iseTi funqcia, romlis cvlileba procesis mimarTulebaze gvaZlevs 

pasuxs. izolirebuli procesebisaTvis aseTi funqciaa klauziusis mier 

Semotanili entropia (S). entropia berZnulad gardaqmnas niSnavs. igi 

warmoadgens mdgomareobis calsaxa funqcias. entropia qaoturobis, 

uwesrigobis sazomia, igi aditiuri sididea. wonasworuli sistemis 

entropia am sistemis Semadgeneli nawilebis entropiaTa jamis tolia. 
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Qqimiuri reaqciis dros ∑=Δ SS miR_∑ S aReb, SSS Δ=− 12 . Eentropia 

eqstensiuri sididea da damokidebulia nivTierebis raodenobaze. 

izolirebul sistemaSi Bbunebrivi (TavisTavadi) procesebisaTvis dS <
T
qδ
, 

rodesac sistema miiswrafis wonasworobisaken entropia izrdeba 0>ΔS ; 

arabunebrivi procesebis dros dS >
T
qδ
 da entropia mcirdeba 0<ΔS ; rod-

esac sistemaSi myardeba wonasworoba 
T
qdS δ

= , entropia aRwevs maqsimalur 

mniSvnelobas da misi cvlileba nulis tolia ΔS = 0.  

entropiis ganzomilebaa j/moli.grad an j/gr. grad.  

Termodinamikis meore kanonis ramdenime formulireba arsebobs. magram 

mTavari aris is, rom yvela TavisTavad mimdinare procesSi sistemisa da 

misi garemos jamuri entropia izrdeba. 

1.  izolirebuli sistemis mdgomareoba mdgradia, rodesac misi 

entropia maqsimaluria (fermi). 

2.  bunebaSi yoveli fizikuri an qimiuri procesi ise mimdinareobs, rom 

am procesSi monawile yvela sxeulis entropia izrdeba (planki). 

3.  siTbo civi sxeulidan cxel sxeuls TavisTavad muSaobis 

Sesrulebis gareSe ver gadaecema (klauziusi). 

4.  SeuZlebelia iseTi periodulad moqmedi manqanis arseboba, romelic 

gamaTboblidan miRebul mTel siTbos muSaobad gardaqmnis macivrze 

siTbos nawilis gadacemis gareSe (planki). 

5.  Termodinamikuri sistemis nebismieri mdgomareobis uSualo 

siaxloves iseTi mdgomareobebi arsebobs, romlebic Zalze mcired 

gansxvavdeba, magram maTi miRweva siTbocvlis gareSe SeuZlebelia 

(karaTeodori). 

6.  meore gvaris mudmivi Zravas ararsebobis principi (ostvaldi). 

SeuZlebelia iseTi periodulad moqmedi manqanis Seqmna, romelic erTi 

wyaros siTbos ganusazRvrelad gardaqmnis muSaobad, winaaRmdeg 

SemTxvevaSi okeaneebis, dedamiwis qerqis, atmosferos gacivebiT miRebul 

siTbos muSaobad gardaqmnidnen. zemoT CamoTvlili obieqtebi siTbos 

uSreti wyaroa da aseTi manqana mudmivmoqmedi iqneboda, magram 
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Termodinamikis meore kanonis Tanaxmad, amgvari manqanis ageba 

SeuZlebelia. 

siTbo muSaobad SeiZleba vaqcioT araizolirebul pirobebSi. 

amisaTvis saWiroa gansxvavebuli temperaturis mqone ori wyaro _ 

gamaTbobeli (siTbos wyaro) da macivari (siTbos mimRebi), romelTa 

daxmarebiT moxdeba Tbogadacema; meore gvaris perpetummobile 

SeuZlebelia. siTbos muSaobad ver gardavqmniT Tu ar iqneba siTbos 

nakadi (temperaturaTa sxvaoba), iseve, rogorc damdgari wyali ver 

Seasrulebs muSaobas Tu wyals ar eqneba doneTa sxvaoba, e.i. dineba. 

Termodinamikis meore kanonis  ramdenime maTematikuri formulireba 

arsebobs: 

T
qdS δ

≥ , 

1

21

1

21

T
TT

q
qq

q
W −

=
−

=≤η  , 

T
dT

q
dW

=  ,     
T
dTqdW ≤  . 

η − margi qmegebis koeficientia. 

dTT + temperaturis mqone sxeulidan T  temperaturis mqone sxeulze q  

siTbos Seqcevadad gadacemis dros sruldeba dW  muSaoba, xolo Seu-

qcevi procesis dros Sesrulebuli muSaoba 
T
dTq -ze naklebia. 

 

 

I.7.1. Termodinamikis pirveli da meore kanonebis gaerTianebuli 

gantoleba 

 

    Termodinamikis I da II kanonebis gaerTianebuli gantolebebia              

PdVTdSdU −≤  , 

xolo mudmivi wnevis pirobebSi:    

VdPTdSdH +≤ . 

naklebobis niSani TavisTavad mimdinare procesebs Seesabameba, xolo 

tolobisa wonasworobas.                                        
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am gantolebebidan gamomdinareobs, rom Siga energiis nawili muSaobis 

Sesrulebaze ixarjeba, xolo nawili ( )TdS  muSaobad ar gardaiqmneba da 

mas bmuli energia ewodeba. bmuli energiis sazomi entropiaa. 

 

 

1.7.2. jibsisa da helmholcis energiebi 

(Termodinamikuri potencialebi) 

 

entropiis cvlilebiT ganiisazRvreba procesis mimarTuleba 

izolirebul sistemebSi, magram yvela realuri sistema araizolire-

bulia maTi didi umetesoba maT Soris warmoebis sxvadasxva dargis 

aparatebi Ria sistemebia. maTTvis entropiis saSualebiT SeuZlebelia 

procesis mimarTulebis daxasiaTeba.amitom saWiroa SemovitanoT sxva 

Termodinamikuri funqcia – Gjibsis (G) da helmholcis energiebi (A). ma-

Ti saSualebiT SeiZleba ganisazRvros TavisRavad mimdinare da wona-

sworuli procesebis mimdinareobis pirobebe araizolirebul sistemebSi. 

 realurad procesebi araizolirebul sistemebSi mimdinareobs. 

sawarmoo procesebi yovelTvis siTbos gadataniT mimdinareobs, amitom 

maTi mimarTulebis gansazRvrisaTvis sxva kriteriumi iqna Semotanili. 

muSaoba, romlis Sesrulebac SeuZlia sistemas (qimiuri reaqciis 

muSaoba) advilad gasazomi sididea, amitom Tu movnaxavT funqcias, rom-

lis cvlilebas Sesrulebuli muSaobiT gamovsaxavT, SesaZlebeli iqneba 

procesis mimarTulebis gamoTvla.  

Seuqcevi izoTermuli procesis mimdinareobisas muSaoba sruldeba  

sistemis Tavisufali energiis Semcirebis xarjze. mas izoqorul-

izoTermul an helmholcis potencials uwodeben da A-Ti aRniSnaven.                    

izoqorul-izoTermuli potenciali (A) damokidebulia sistemis sawyis 

da saboloo mdgomareobaze da ara procesis mimdinareobis gzaze. misi 

meSveobiT SeiZleba davaxasiaToT sistemis mdgomareoba, romlis mcire 

cvlilebas Seesabameba izoqorul-izobaruli potencialis usasrulod 

mcire cvlileba: TSUA −= ;     dA ≤ - SdT – PdV;        G                                  

A dV
V
AdT

T
AdA

TV
⎟
⎠
⎞

⎜
⎝
⎛

∂
∂

+⎟
⎠
⎞

⎜
⎝
⎛

∂
∂

= ,   S
T
A

V

−=⎟
⎠
⎞

⎜
⎝
⎛

∂
∂

,   P
V
A

T

−=⎟
⎠
⎞

⎜
⎝
⎛

∂
∂

. 
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moculobisa da temperaturis gazrdisas izoqorul-izoTermuli 

potenciali mcirdeba. 

praqtikaSi procesebis umetesoba mudmivi wnevis pirobebSi 

mimdinareobs. am dros muSaoba sruldeba Tavisufali energiis 

Semcirebis xarjze, romelsac izobarul-izoTermuli an jibsis 

potencials uwodeben da G-Ti aRniSnaven. G =HH – TS;  VdPSdTdG +−≤ ;             

dP
P
GdT

T
GdG

TP
⎟
⎠
⎞

⎜
⎝
⎛

∂
∂

+⎟
⎠
⎞

⎜
⎝
⎛

∂
∂

= ,    S
T
G

P

−=⎟
⎠
⎞

⎜
⎝
⎛

∂
∂

,    
TP

G
⎟
⎠
⎞

⎜
⎝
⎛

∂
∂ V= . 

izobarul-izoTermuli potenciali mcirdeba temperaturisa da wnevis 

gazrdiT.  

toloba Seesabameba wonasworul process, xolo nakleboba 

TavisTavad mimdinare process 

rodesac sistema miiswrafis wonasworobisaken, izoqorul-izoTermuli 

(helmholcis) da izobarul-izoTermuli (jibsis) potencialebi mcirdeba: 

 AΔ <0, GΔ <0 xolo, rodesac sistema miaRwevs wonasworobas, maTi mniS-

vnelobebi minimaluria, cvlileba ki nulis tolia, AΔ =0, GΔ =0. 

individualuri nivTierebebisaTvis AΔ 298 da 298GΔ  potencialebis 

mniSvnelobebi standartul pirobebSi mocemulia cnobarebSi. maTi 

ganzomilebaa:  j/moli an kj/moli, kal/moli, kkal/moli. 

Termodinamikuri funqciebi _  GAHU ,,,  mWidro kavSirSia erTmaneT-

Tan. maT sistemis maxasiaTebel funqciebs uwodeben. maTi sruli diferen-

cialebi Semdegnairad gamosaxeba: 

           PdVTdSdU −≤ ,          PdVSdTdA −−≤ , 

           VdPTdSdH +≤  ,          VdPSdTdG +−≤ . 

 maxasiaTebeli funqciebis saSualebiT SeiZleba ganisazRvros 

wonasworuli Seqcevadi procesis maqsimaluri muSaoba, aseve sistemis 

Termodinamikuri Tvisebebi. 
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I.7.3. jibs-helmholcis gantoleba 

 

izoqoruli da izobaruli procesebis umravlesoba arastandartul, 

gansxvavebul temperaturaze mimdinareobs. Tavisufali energiis damokide- 

bulebas temperaturaze  gvaZlevs jibs-helmholcis gantoleba.   

⎟
⎠
⎞

⎜
⎝
⎛

T
Wd = 2T

QdT
−  ,     dT

T
H

T
Gd 2

Δ
−=⎟

⎠
⎞

⎜
⎝
⎛ Δ

,   dT
T
U

T
Ad 2

Δ
−=⎟

⎠
⎞

⎜
⎝
⎛ Δ

  . 

jibs-helmholcis  gantolebebia diferencialuri saxiT,  sadac W pro-

cesis mimdinareobis dros Sesrulebuli muSaobaa,  Q reaqciis siTburi 

efeqti. ΔG Tavisufali energiaa mudmivi wnevis dros an izobarul-izo-

Termuli potencialia, ΔH reaqciis siTburi efeqti izobarul pirobebSi 

gamosaxuli enTalpiis cvlilebiT, ΔA  Tavisufali energiaa mudmivi mo-

culobis pirobebSi an izoqorul-izoTermuli potenciali, ΔU  reaqciis 

siTburi efeqti izoqorul pirobebSi gamosaxuli Siga energiis 

cvlilebiT.  

  jibs-helmholcis gantolebebs integraluri Fformaa  

const
T
UdTTA

const
T
HdTTG

const
T

QdTTW

T

T

T

T

T

T

+
Δ

−=Δ

+
Δ

−=Δ

+−=

∫

∫

∫

2

1

2

1

2

1

2

2

2

 

jibs-helmholcis gantolebis amosaxsnelad unda vicodeT procesis 

siTburi efeqtis temperaturaze damokidebuleba (kirxhofis kanoni). 

temperaturis gazrdiT jibsisa da helmholcis energiebi mcirdeba. 

rodesac procesi egzoTermulia   ΔH < 0 ,    Δ U<0 temperaturi gazrdisas 

SeimCneva TavisTavad mimdinare procesebis gaqtiureba da sruldeba 

maqsimaluri muSaoba. 
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I . 8 .   qimiuri potenciali 

 

 dAdHdU ,, da dG maxasiaTebeli funqciebiT SeiZleba sistemis mdgomare-

obis daxasiaTeba, Tu procesis dros sistemis Sedgeniloba ar icvleba. 

qimiuri reaqciis dros ki icvleba fazaTa Sedgeniloba da saWiroa am 

cvlilebis aRricxva rac qimiuri potencialis saSualebiT xdeba. 

qimiuri potenciali fizikur-qimiuri procesebis intensiurobis faqtors 

warmoadgens. 

Tu sistemis Sedgeniloba icvleba i -uri komponentis molTa ricxviT, 

roca TP,  da danarCeni komponentebis raodenoba ucvlelia, sistemis 

maxasiaTebeli izobaruli potenciali G  Seicvleba i
i

dn
n
G

⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
∂
∂

 sididiT. 

   izobaruli potencialis kerZo warmoebuli i -uri komponentis molTa 

ricxvis mimarT qimiuri potencialia  =⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
∂
∂

nknnTPin
G

...,,, 21

 μi ;   

μd  = RTlnP;     μ=μο + RTlnP  ; 

sadac  μο 
 idealuri airis standartuli qimiuri potencialia, roca P 

=101,3 kpa,  T =@298KK 

 idealuri xsnarebisaTvis iNRTdd ln=μ     an  cRTdd ln=μ .                         

sadac iN   i -nivTierebis moluri wilia xsnarSi, xolo c- xsnaris 

koncentracia. 

                 iNRT ln0 += μμ ,   an    cRT ln0 += μμ .                              

realuri airebisaTvis 

fRTdd ln=μ ,      fRT ln0 += μμ . 

sadac f fugitiurobaa.                                                 

realuri xsnarebisaTvis 

        aRTdd ln=μ  ,   aRT ln0 += μμ ;  Na ⋅= γ  an  ca ⋅= γ .                      

sadac a aqtiurobaa, γ  aqtiurobis koeficientia da gviCvenebs realuri  

____________ 

idealuri airisa da idealuri xsnaris ganmartebebi ixileT 

terminologiur leqsikonSi. 
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xsnaris idealurisagan gadaxris sidides.  

ganzavebul xsnarebSi aqtiuroba da koncentracia erTmaneTis tolia, 

maSin .1=γ                                                                                  

  qimiuri potenciali Termodinamikuri parametrebis namatis sazomia, 

roca erT-erTi komponentis molTa ricxvi icvleba. es cvlileba 

gavlenas axdens sxva komponentebis koncentraciazec, amitom sistemis 

srulad dasaxasiaTeblad unda gaviTvaliswinoT ∑ iidnμ . 

PdVTdSdU −≤ +∑ iidnμ ;           PdVSdTdA −−≤ +∑ iidnμ ; 

VdPTdSdH +≤ +∑ iidnμ ;            VdPSdTdG +−≤ +∑ iidnμ . 

qimiuri reaqciis dros moreagire nivTierebaTa qimiuri potencialebi 

gaTanabrebisaken miiswrafvis da wonasworobis dros yvela komponentis 

qimiuri potenciali erTmaneTis tolia; qimiur potencialebs Soris 

gansxvaveba qimiur reaqcias ganapirobebs. 

_____________ 

kiTxvebi gameorebisaTvis 

1. moiyvaneT termodinamikis II kanonis ramodenime formulireba da 

dawereT misi maTematikuri gamosaxuleba. 

2. raSi mdgomareobs Termodinamikis II kanonis mniSvneloba Ffizikuri 

qimiasa da qimiur teqnologiaSi. 

3.  ra aris Tavisufali da bmuli energiebi. 

4.  ra aris entropia. 

5.  rogor Seicvleba entropia wylis myari mdgomareobidan TxevadSi 

da Txevadidan myarSi gadasvlisas. 

6.  raSi mdgomareobs izobarul-izoTermuli da izoqorul-

izoTermuli potencialebis fizikuri arsi. 

7. dawereT gantolebebi romlebic gviCveneben kavSirs Termodinamikur 

potencialebsa d sxva Termodinamikur funqciebs Soris. 

8.  rogor icvleba qimiuri reaqciis maqsimaluri muSaoba misi 

wonasworobasTan miaxloebisas. 

9. ras gviCvenebs jibs-helmholcis gantoleba. 

10. ra aris qimiuri potenciali. moiyvaneT qimiuri potencialis 

mniSvneloba idealuri da realuri airebisaTvis. 
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II. qimiuri wonasworoba. 

II.1. homogenuri reaqciis wonasworobis mudmiva 

 

Termodinamikis II kanonis Tanaxmad, TavisTavad mimdinare procesebs 

axlavs sistemis Tavisufali energiis Semcireba da igi sruldeba 

wonasworobis damyarebiT. 

   wonasworuli mdgomareoba damokidebulia gare pirobebze da maTi 

cvlileba ganapirobebs wonasworobis Secvlas (gavixsenoT Lle-Satelies 

principi). qimiuri reaqcia Seqcevadia, Tu reaqciis sawyis da saboloo 

produqtebs erTsa da imave pirobebSi SeuZlia urTierTgardaqmna. 

rodesac pirdapiri reaqciis siCqare gautoldeba Sebrunebuli reaqciis 

siCqares myardebaa wonasworoba. 

ganvixiloT airad fazaSi mimdinare Seqcevadi reaqcia (zogadad): 

bBaA +  ' nNmM +  

   wonasworul reaqciebs axasiaTeben wonasworobis mudmivaTi K.   

mudmivi wnevis pirobebSi mimdinare reaqciis wonasworobis mudmiva 

gamoisaxeba Kp           

Pb
B

a
A

n
N

m
M K

PP
PP

=
⋅
⋅

 

   sadac  PM, PN, PA  da PB miRebuli da aRebuli nivTierebebis 

parcialuri wnevebia, xolo m, n, a, b steqeometriuli korficientebia.            

Mudmivi moculobis pirobebSi mimdinare reaqciebis wonasworobis 

mudmivaa, gamoisaxeba koncentraciiT Kc    

CK = b
B

a
A

n
N

m
M

cc
cc

⋅
⋅

 

    realur sistemebSi wnevis nacvlad sargebloben fugitiurobiT   f ,   

xolo koncentraciis nacvlad aqtiurobiT  α.      

FK = b
B

a
A

n
N

m
M

ff
ff

⋅
⋅

 ,     aK = b
B

a
A

n
N

m
M

aa
aa

⋅
⋅

 

wonasworobis mudmivas gamosaxulebidan Cans, rom erT-erTi moreagire 

nivTierebis koncentraciis Secvla iwvevs danarCeni nivTierebebis 

koncentraciaTa iseT cvlilebas, rom wonasworobis mudmivas 
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mniSvnelobaze igi gavlenas ar axdens. wonasworuli koncentraciebis 

namravlis fardoba ucvleli rCeba. 

wonasworobis mudmivas mniSvnelobaze gavlenas axdens temperatura, 

wneva (airadi reaqciebisaTvis), reaqciaSi monawile nivTierebebis molTa 

ricxvis cvlileba, reaqciaSi myofi nivTierebebis Tanafardoba.  

wonasworobis mudmivas mniSvnelobiT SeiZleba vimsjeloT, ramdenad 

Sors midis reaqcia. Tu wonasworobis mudmivas mniSvneloba didia, e.i. 

mricxveli metia mniSvnelze reaqciis produqtebi didi raodenobiT 

miiReba. 

 

 

II.2. vant-hofis reaqciis izoTermis gantoleba 

 

wonasworobis mudmiva gansazRvravs wonasworobis pirobebs, roca  

koncentraciebi wonasworulia. procesisaTvis, romelic mimdinareobs  

mudmivi temperaturisa da moculobis dros SeiZleba Caiweros: 

( )PKRTWG PP lnln Δ−==Δ− , 

_ΔA=Wmaqs ( )cKRT C lnln Δ−=                                       

sadac c da P arawonasworuli koncentracia da wnevaa. 

e s  gamosaxulebebi vant-hofis reaqciis izoTermis gantolebebia. qimi-

uri reaqciis mimdinareobisas muSaoba sruldeba. roca CKln > clnΔ -ze, 

reaqcia pirdapiri mimarTulebiT warimarTeba Wmaqs>0, xolo rodesac 

CKln < clnΔ -ze, Sebrunebuli mimarTulebiT da Wmaqs<0, rodesac CKln = 

,ln cΔ  Wmaqs=0  da sistema wonasworobaSia. 

amrigad, vant-hofis reaqciis izoTermis gantoleba saSualebas 

gvaZlevs viwinaswarmetyveloT reaqciis mimarTuleba, Tu cnobilia 

wonasworobis mudmivas moreagire da miRebuli nivTierebebis 

koncentraciebi. 
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II.3. wonasworobis mudmivas damokidebuleba temperaturaze 

vant–hofis izobarisa da izoqoris gantolebebi 

 

temperaturis cvlilebisas wonasworobis mudmiva icvleba da sakmaod 

mniSvnelovnad. Aam cvlilebas gamosaxavs vant-hofis izobarisa da 

izoqoris gantolebebi. 

2
ln

RT
H

dT
Kd P Δ

=  ,      2
ln

RT
H

dT
Kd C Δ

=  

dT
Kd ln

- s   niSani ganisazRvreba reaqciis siTburi efeqtis (enTalpiis) 

niSniT. endoTermuli reaqciisaTvis, roca  (ΔU>0, HΔ >0), temperaturis 

gazrdiT wonasworobis mudmiva K  izrdeba, anu wonasworoba 

gadainacvlebs reaqciis produqtebis zrdisken. egzoTermuli 

reaqciisaTvis ki, roca HΔ  uaryofiTia (ΔU<0, HΔ <0), wonasworobis 

mudmiva K  temperaturis gazrdiT mcirdeba, reaqcia egzoTermuli 

reaqciis sawinaaRmdego  mimarTulebiT, sawyisi nivTierebebis zrdisken 

gadainacvlebs. rodesac reaqciis siTburi efeqti nuls miuaxlovdeba (an 

Zalze mcirea), reaqciis wonasworobis mudmiva K  temperaturaze ar 

iqneba damokidebuli. 

naerTebi, romlebic siTbos STanTqmiT (endoTermuli) miiReba metad 

mdgradia ufro maRal temperaturaze, xolo egzoTermuli naerTebi 

metad mdgradia ufro dabal temperaturaze. 

 

 

II.4. Termodinamikis mesame kanoni 

(nernstis siTburi Teorema) 

  

iseve rogorc Termodinamikis pirveli da meore kanonebis SemTxvevaSi, 

Termodinamikis mesame kanonis ramodenime formulireba arsebobs: 

1. nebismieri Termodinamikurad wonasworuli procesis entropia 

absolutur nulze nulis tolia ( plankis postulati). 

2. absoluturi nuli miuRwevelia. 
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3. absolutur nulTan miaxloebisas enTalpis ( )HΔ  da jibsis 

Tavisufali energiis ( )GΔ  mniSvnelobebi erTmaneTs uaxlovdebian 

(nernstis siTburi Teorema). 

Termodinamikis pirveli da meore kanonebidan gamomdinare, 

eqsperimentis safuZvelze SeiZleba ganvsazRvroT wonasworobis mudmivas 

temperaturaze damokidebuleba, magram eqsperimentis gareSe es ar 

xerxdeba. nernstma daamtkica, rom Tu Termodinamikis pirvel da meore 

kanonebs SevavsebT siTburi TeoremiT, SesaZlebeli gaxdeba eqsperimentis 

Catarebis gareSe sistemis wonasworuli mdgomareobis winaswar 

gaTvaliswineba. 

Amrigad, Termodinamikis mesame kanonis safuZvelze SeiZleba 

ganvsazRvroT qimiuri reaqciis wonasworobis pirobebi, nivTierebaTa 

wonasworobis ganmsazRvreli parametrebis gazomvis gareSe (koncentra-

ciis an parcialuri wnevis). Ggarda amisa, ixsneba SesaZlebloba yvela 

Termodinamikuri mdgomareobis funqciis gansazRvrisa fizikur-qimiuri 

procesebisaTvis da fazuri gadasvlebisaTvis. 

 

___________ 

kiTxvebi gameorebisaTvis 

1. romel reaqciebs ewodeba Seqcevadi. 

2. rogor davadginoT rom sistemaSi damyarda wonasworoba. 

3. ras gansazRvravs qimiuri reaqciis wonasworobis mudmiva, ra 

faqtorebzea igi damokidebuli. 

4. ra mimarTulebiT gadainacvlebs wonasworoba reaqciisaTvis   

2CO + O2  Q  2C02 + Q    wnevisa da temperaturis cvlilebis dros. 

5. ra mimarTulebiT gadainacvlebs wonasworoba reaqciisaTvis  

CO2 + C  Q 2CO – Q  temperaturis gazrdisas, wnevis gazrdisas. 

6. vant-hofis reaqciis izoTermis gantolebidan gamomdinare rodis 

myardeba sistemaSi wonasworoba. 

7. vant-hofis reaqciis izobaris gantolebidan gamomdinare riT 

ganisazRvreba   
dT

Kd ln
-s niSani. 

8. moiyvaneT nerstis siTburi Teoremis formulirebebi. 
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III wonasworoba heterogenul sistemebSi 

III.I. jibsis fazaTa wesi 

 

DduRili, gamyareba, alotropiuli gardaqmnebi nivTierebaTa fazuri 

mdgomareobis cvlilebis magaliTebia da nivTierebis qimiuri 

Sedgenilobis cvlilebis gareSe mimdinareobs. 

fazuri wonasworobis ZiriTadi kanoni jibsma Camoayaliba. igi 

amyarebs kavSirs komponentebs, fazasa da Tavisuflebis xarisxTa ricxvs 

Siris. 

fazis ( )F  ganmarteba CvenTvis ukve cnobilia. 

komponenti ( )K  aris qimiurad erTgvarovani nivTiereba, sistemis 

Semadgeneli nawili, romelic SeiZleba sistemidan gamovyoT da 

romelsac damoukideblad arseboba SeuZlia. magaliTad, NaCl -is 

wyalxsnari Seicavs −+−+ OHOHClNa  , 3,,  ionebs, aseve H2OO-sa da - NaCl s; 

eseni sistemis Semadgeneli nawilebia, xolo komponenti amaTgan oria - 

 OH 2 da NaCl . 

 Tavisuflebis xarisxTa ricxvi ( )S  ewodeba sistemis Termodinamikuri 

mdgomareobis ganmsazRvreli damoukidebeli cvladebis ricxvs, romelTa 

cvlileba ar iwvevs fazaTa ricxvis cvlilebas. jibsis fazaTa wesis 

Tanaxmad, wonasworul sistemaSi, romelzec gare faqtorebidan mxolod 

wneva da temperatura axdens gavlenas, Termodina- mikuri Tavisuflebis 

xarisxTa ricxvi udris komponentebis ricxvs, minus fazaTa ricxvi da 

plius ori. S = K – F + 2. Tu sistemaze gare faqtorebidan mxolod wneva an 

temperatura axdens gavlenas, Tavisuflebis xarisxTa ricxvi erTiT mci-

rdeba S = K – F +1. xolo mudmivi wnevisa da temperaturis dros  S = K – F.          

Tu sistemis mdgomareobaze gavlenas axdens eleqtruli an magnituri 

veli, mizidulobis veli an sxva faqtorebi, saWiroa maTi gaTvaliswineba. 

zogadad, roca sistemaze n  sxvadasxva faqtori moqmedebs Tavisuflebis 

xarisxTa ricxvi Semdegnairad gamoiTvleba  S = K – F + n.                           

Tavisuflebis xarisxTa ricxvi izrdeba komponentTa ricxvis matebiT 

da mcirdeba fazaTa ricxvis gazrdiT. radgan Tavisuflebis xarisxTa 

ricxvi uaryofiTi ar SeiZleba iyos, fazaTa ricxvi 2+K -ze meti ver 

iqneba. 
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jibsis fazaTa wesi vrceldeba SezRuduli fazaTa ricxvis da 

komponentebis mqone sistemebze. Tavisuflebis xarisxTa ricxvi 

gansazRvravs sistemis variantulobas. Aarsebobs  mono-, di- da trivari-

antuli sistemebi. Tu S=0   aseTi sistema invatiantulia. 

 

  

III.2. klauzius-klapeironis gantoleba 

 

fazaTa Tanaarsebobis dros wonasworoba dinamiuria. siTxesTan 

wonasworobaSi myof orTqls najeri orTqli ewodeba, xolo mis wnevas _  

najeri orTqlis wneva. igi damokidebulia siTxis zedapiris farTobze 

da ara mis raodenobaze. Tanaarseboba SeuZlia myar da airad fazebsac, 

magaliTad,  yinuli – orTqli. am SemTxvevaSic ixilaven najeri orTqlis 

wnevas. 

   klauzius-klapeironis gantolebis saSualebiT SeiZleba ganvsazRvroT 

siTxis an myari nivTierebis najeri orTqlis wnevis temperaturaze damo-

kidebuleba. Mmisi diferencialuri saxea 2ln
RT

dTPd λ
=   . 

sadac λ fazuri gardaqmnis (aorTqlebis, lRobis da a.S.) siTboa.          

am gantolebis integrirebiT miviRebT: 

∫ += constdT
RT

P 2ln λ
. 

es aris klauzius-klapeironis gantolebis integraluri forma.  

 

 

III.3. erTkomponentiani sistemis wonasworobis diagrama 

 

     sistemis fazuri mdgomareoba gare pirobebisagan da sistemis 

SedgenilibasTan damokidebulebiT ganisazRvreba mdgomareobis 

diagramiT an fazuri diagramiT.  

erTkomponentiani sistema SeiZleba iyos rogorc homogenuri, aseve 

heterogenuli. erTi da igive nivTiereba SeiZleba iyos sxvadasxva 

agregatul mdgomareobaSi (wyali – siTxe, orTqli, yinuli).  
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Tu nivTiereba ramdenime kristalur modifikacias gvaZlevs, gansa-

zRvrul wnevasa da temperaturaze TiToeuli calke fazas warmoadgens. 

wyali warmoqmnis yinulis 6 modifikacias. jibsis fazaTa wesis Tanaxmad, 

erTkomponentian sistemaSi Tavisuflebis xarisxTa ricxvi  FS −= 3 ; 

wonasworul erTkomponentian sistemaSi fazaTa maqsimaluri ricxvi sams 

Seadgens. 

ganvixiloT wylis mdgomareobis diagrama saSualo sididis wnevi-

saTvis, romelzec gare faqtorebidan temperatura da wneva moqmedebs 

(nax.III.1). wirebiT SemosazRvruli areebi  Seesabameba AOB -yinulis, BOC- 

siTxis, AOC-orTqlis fazebs. TiToeulis SigniT wneva (P) da temperatura 

( )T  nebismierad SeiZleba vcvaloT, magram sistema mainc erTfaziani 

darCeba. 

 

 

  P 

T

misi Tavisuflebis xarisxTa ricxvi 

.213 =−=S  aseTi sistema divariantu-

lia. OCOBOA ,, wirebze aris ori 

mezobeli faza. magaliTad, OC wirze 

siTxe - orTqlis ori wonasworuli 

fazaa,  Sesabamisad , Tavisuflebis 

xarisxTa ricxvi .123 =−=S

gansazRvrul temperaturaze orTqlis 

wnevas erTi mniSvneloba aqvs. 

nax.III.1. wylis mdgomareobis        temperaturis SecvliT wonasworoba  

             diagrama             ar dairRveva, Tu   wneva mxolod  oc 
wiris gaswvriv  Seicvleba. O  wertilSi samive faza wonasworul 

mdgomareobaSia, ;033 =−=S  sistema invariantulia, T  da P -is nebis-

mieri SecvliT sistemis wonasworoba irRveva. (wylisaTvis T _ 273,16K;  

P _ 610.48 pa). 
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III.4. fizikur-qimiuri analizi 

 

 Ffizikur-qimiuri analizis mizania daadginos damokidebuleba 

rTuli, mravalkomponentiani sistemis Tvisebebsa da Sedgenilobas Soris. 

es Tvisebebi gansazRvravs sistemis wonasworobas, izomeba eqsperi-

mentulad. siTburi, moculobiTi, eleqtruli, magnituri, optikuri da 

sxva Tvisebebis Seswavlis safuZvelze aigeba mdgomareobis diagrama 

koordinatebSi: Sedgeniloba – Tviseba, romliTac msjeloben sistemis 

fazaTa ricxvis, mdgomareobis sazRvrebis, sxvadasxva fazis Tanaar-

sebobis pirobebis, sistemaSi mimdinare cvlilebebis Sesaxeb. 

Ffizikur-qimiurma analizma farTo gamoyeneba hpova metalurgiaSi, 

silikatebis teqnologiaSi, mineralogiasa da mecnierebis sxva dargebSi. 

 

 

 

III.5. evteqtikuri wertilis mqone sistemis mdgomareobis 

diagramis ageba koordinatebSi: Sedgeniloba-kristalizaciis 

temperatura 

 

davuSvaT, rom A da B  komponentebi ganusazRvrelad ixsneba erTma-

neTSi Txevad mdgomareobaSi, xolo myar mdgomareobaSi ar gvaZlevs arc 

xsnars, arc qimiur naerTebs. siTxidan gamoiyofeba sufTa komponentebis, 

calkeuli fazebis saxiT. am sistemis mdgomareobis diagramas, mudmivi 

wnevis pirobebSi, ase ageben: jer garkveuli Sedgenilobis gamlxval 

nimuSs Tanabrad aciveben, drois tol SualedSi axdenen temperaturis 

fiqsirebas, ageben gacivebis wirs koordinatebSi: gacivebis dro – 

temperatura, xolo Semdeg TviT diagramas koordinatebSi: Sedgeniloba – 

temperatura (nax.III.2). 

I Sedgeniloba Seesabameba sufTa A  komponents. T1 temperaturaze 

iwyeba misi kristalizacia. gamoyofili siTbo axdens sistemis 

gasaciveblad warTmeuli siTbos kompensacias da T1 kristalizaciis 

damTavrebamde ucvlelia (horizontaluri ubani 1 wirze), gamyarebuli A  
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nimuSis gaciveba nela mimdinareobs; T1temperatura gadaizomeba mdgoma-

reobis diagramis marcxena ordinatTa RerZze. 

II Sedgenilobis narevis gacivebisas   IIT  temperaturaze iwyeba A  

komponentis gamoyofa, gamoyofili siTbo anelebs gacivebis siCqares da 

xdeba wiris gardatexa. mdgomareobis diagramaze II Sedgenilobis 

ordinataa IIT . 

III Sedgenilobis narevis gacivebis wiri analogiuria II-sa, mxolod A  

nivTierebis gamokristaleba iwyeba IIIT  temperaturaze, masSi B  komponen-

tis siWarbis gamo II SedgenilobasTan SedarebiT. mdgomareobis diagra-

maze III Sedgenilobis ordinataa 3T . II da III gacivebis wirebze aris hori-

zontaluri ubani _ plato. ET  temperaturaze iwyeba B  komponentis gamo-

kristalebac, radganac siTxe gajerebulia A  da B  komponentebis kri-

stalebiT. aseT Sedgenilobas ,,evteqtikurs” uwodeben. evteqtikuri siTxe 

myardeba Sedgenilobis Seucvlelad mudmiv temperaturaze (gacivebis 

wirze – plato). 

 

  

nax.III.2.  mdgomareobis diagramis ageba gacivebis wirebis mixedviT 

  

IV Sedgenilobis narevi evteqtikuria, A  da B  komponentebis gamo-

kristaleba mimdinareobs mudmiv ET  temperaturaze.  IV Sedgenilobis 

ordinataa  ET . 
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V Sedgenilobis narevis gacivebis wiri analogiuria II da III narevebis 

wirebisa; aq 5T  temperaturaze iwyeba B  komponentis gamokristaleba, 

gamoyofili siTbo anelebs gacivebis siCqares, ris Sedegadac wiri 

gardatydeba, ET  temperaturaze ki iwyeba A  komponentis gamokri-

stalebac. mdgomareobis diagramaze  V Sedgenilobis ordinataa 5T . 

VI gacivebis wiri B  sufTa komponentisTvisaa. igi A  komponentis 

gacivebis wiris analogiuria. 

mdgomareobis diagramaze ET _ ET  wirs solidusis wirs uwodeben. mis 

qvemoT sistema A  da B  komponentebis kristalebisagan Sedgeba (IV are):  

Tavisuflebis xarisxTa ricxvi 1122 =+−=S .   ETA  da ETB  wirebi – 

likvidusis wirebia, maT zemoT mxolod Txevadi fazaa (I are); aq 

2112 =+−=S . II areSi Tanaarsebobs 2 faza – cvladi Sedgenilobis 

nalxobi da A  nivTierebis kristalebi, 1122 =+−=S . III arec orfaziania 

– cvladi Sedgenilobis nalxobi da B  nivTierebis kristalebi, 

1122 =+−=S . 

___________ 

kiTxvebi gameorebisaTvis 

1. ra aris komponenti, Tavisuflebis xarisxTa ricxvi. 

2.  dawereT jibsis fazaTa wesis gamomsaxveli gantoleba rodesac 

sistemaze gare faqtorebidan mxolod wneva an temperatura axdens 

gavlenas. 

3. dawereT jibsis fazaTa wesis gamomsaxveli gantoleba rodesac 

sistemaze gare faqtorebidan arcerTi ar axdens gavlenas. 

4. ras ewodeba najeri orTqli. 

5. ras gviCvenebs klauzius-klapeironis gantoleba. 

6. siTxis rogor Sedgenilobas uwodeben evteqtikurs. 

7. ras udris Tavisuflebis xarisxTa ricxvi evteqtikis wertilSi.  
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IV   xsnarebi 

IV.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 < 10-8 sm), mikroheterogenuli 

sistemebi (nawilakis zoma 10-7 – 10-5 sm), uxeSdispersuli sistemebi (nawi-

lakis zoma >10-3 sm). 

  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. 

    xsnarebs didi mniSvneloba aqvs bunebasa da yofa-cxovrebaSi, 

mrewvelobasa da soflis meurneobaSi. mcenareebi zrdisaTvis aucilebel 

nivTierebebs 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. Bbevri teqnologiuri procesi mimdinareobs mxolod 

xsnarSi. organuli gamxsnelebi farTod gamoiyeneba qsovilebidan 

laqebis mosacileblad, mcenareTa Teslidan zeTebis gamosayofad da sxv. 

umniSvnelovanesi fiziologiuri siTxeebi _ sisxli da limfa xsnarebia. 
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IV.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.. 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. 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. 

   temperaturis daweviT xsnaridan nivTierebis gamoyofas 

kristalizacia ewodeba. am dros miiReba sufTa nivTiereba, radgan, Tu 

xsnari Seicavda minarevebs, miuxedavad temperaturis dawevisa, isini ar 
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gamoiyofian, vinaidan xsnari minarevebis mimarT ujeria. amas emyareba 

kristalizaciiT nivTierebaTa gasufTavebis meTodi. airTa wyalSi 

gaxsnisas siTbo gamoiyofa, amotom le-Satelies principis Tanaxmad, 

temperaturis gazrdiT airebis xsnadoba mcirdeba, 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 airebis 

gaxsnisas mcirdeba sistemis moculoba; airTa xsnadoba gamoisaxeba 100 g 

gamxsnelSi gaxnili airis raodenobiT  (ml-obiT). 

 

 

IV.3. 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 . 

  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. 

  gaxsnili nivTierebis molTa ricxvis fardobas xsnarSi arsebuli 

molebis saerTo ricxvTan moluri wili ewodeba ( )iN .  

  xsnaris  komponentebis moluri wilebis jami erTis tolia.                                
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  moluri koncentracia ( )M  gviCvenebs 1 l xsnarSi arsebuli 

gaxsnili nivTierebis gram-molekulebis raodenobas. misi ganzomilebaa 

mol/l. 

  normaluri koncentracia ( )N  miuTiTebs 1 l xsnarSi arsebuli 

gaxsnili nivTierebis gram-ekvivalentis raodenobas. misi ganzomilebaa  

g-ekv/l. 

  molaluri ( )m  xsnari gviCvenebs 1000 g gamxsnelSi gaxsnili 

nivTierebis gram-molekulebis ricxvs. 

  erT mililitr xsnarSi gaxsnili nivTierebis raodenobas, 

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

 

 

IV.4. parcialuri moluri sidideebi 

 

  Tvisebebis umravlesoba, romlebic raodenobrivad isazRvreba, 

eqstensiur an intensiur Tvisebebs miekuTvneba. rogorc viciT, 

eqstensiuri Tvisebebi damokidebulia nivTierebis raodenobaze 

(moculoba, masa, Siga energia, entropia). 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 damokide-

bulia xsnaris koncentraciaze. intensiur TvisebaTa gamomsaxveli sidi-

deebi sistemis sxvadasxva nawilSi tolobisaken miiswrafis, ris Sedega-

dac myardeba wonasworoba. 

  luisma (1912) raime eqstensiuri sididis (g) kerZo warmoebuls, xsna-

ris erTerTi komponentis in  molTa ricxvis mimarT mudmivi wnevis 

( )constp = , temperaturis ( )constT =  da danarCeni komponentebis molTa 

ricxvis mudmivobis pirobebSi, parcialuri moluri sidide uwoda. 
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sadac ig  i -uri komponentis parcialuri moluri sididea. 

  am gansazRvris moTxovnebi dakmayofildeba, Tu mocemuli 

koncentraciis xsnaris usasrulod 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 par-

cialuri moluri sidide. magaliTad, parcialuri moluri moculobaV  

ganisazRvreba gantolebiT 
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  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, samarTliania toloba  

0
22

0
11 gngng +=  

sadac  0
1g  da 0

2g   sufTa nivTierebaTa parcialuri moluri sidideebia. am 

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

cvlileba 0=ΔH  da siTburi efeqti ar aris. rodesac sawyis nivTi-

erebaTa 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), 
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  jibsis potencialis es cvlileba iyo ganxiluli qimiur Termo-

dinamikaSi da mas qimiuri potenciali uwodes: 

;ii G=μ     
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  qimiuri potenciali, temperaturis da wnevis msgavsad, intensiuri 

sididea. sistemis sxvadasxva nawilSi yvela komponentis qimiuri 

potencialebis toloba, mudmivi wnevisa da temperaturis dros, aris 

Termodinamikuri da qimiuri wonasworobis piroba. 

 

_____________   

kiTxvebi gameorebisaTvis 

1. ra aris xsnari. 

2. ra gamoyeneba aqvT xsnarebs. 

3. ras ewodeba xsnadoba. xsnadobis koeficienti. 

4. ra faqtorebi axdenen gavlenas xsnadobaze. 

5. ra aris xsnaris koncentracia.  

6. romeli xsnaria najeri, ujeri. 

7. moiyvaneT normaluri, molaluri moluri koncentraciis ganmar-

teba. 

8. rogor gamoisaxeba xsnaris masuri, moluri da moculobiTi wili. 

9.  ras ewodeba parcialur-moluri sidide. 

10. ra aris Termodinamikuri wonasworobis piroba. 

 

 

IV.5. ganzavebuli xsnarebi 

 

xsnarebis TeoriaSi ganixileba idealuri da realuri xsnarebi. 

xsnari idealuria, Tu misi Semadgeneli komponentebis Serevisas ar 

aRiZvreba gansakuTrebuli xasiaTis urTierTqmedebis Zalebi da ar Sei-

cvleba moculoba da Siga energiis maragi, xolo entropia izrdeba. 

idealuri xsnarebi SeiZleba davyoT srulyofil da usasrulod ganza-

vebul xsnarebad.    
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sirulyofilia (idealizirebuli) xsnarebi romlebic msgavsebi kompo-

nentebisagan warmoiqmnebian da maTi miRebis dros ar xdeba siTburi 

efeqtisa da moculobis cvlileba, xolo entropia izrdeba. ganzavebuli 

xsnarebis kanonebi samarTliania nebismieri nivTierebisaTvis mxolod 

usasrulo ganzavebis dros, xolo srulyofili xsnarebis kanonebi 

samarTliania mxolod zogierTi nivTierebisaTvis, magram nebismieri 

koncentraciis dros.  

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 _ inde-

qsiT 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

 

 usasrulod ganzavebuli xsnaris idealur airTan msgavsebaze pir-

velad vant-hofma miuTiTa. gaxsnili nivTiereba TavisTavad cdilobs 

Tanabrad ganawildes gamxsnelis mTel moculobaSi iseve, rogorc 

idealuri airi ikavebs mTel moculobas. 

gaxsnili nivTierebis Tanabari ganawilebac gamxsnelSi xasiaTdeba 

entropiis zrdiT. Siga energia am SemTxvevaSic ucvlelia, radgan gaxs-

nili nivTierebis molekulebi erTmaneTTan ar urTierTqmedebs. ganza-

vebul 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 . 

 e.i. ganzavebuli (idealuri) xsnarebis miRebisas Tavisufali energia 

mcir-deba, GΔ  < 0, xolo entropia izrdeba, SΔ  > 0.  
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IV.6. 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. 

 

 

IV.7. 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 kanoni  ase gamoisaxeba:    

Γ=
2

2

P
c

 an 22 Pc Γ= . 

  es gantoleba  gamosaxavs  gaxsnili  airis  koncentraciis (c2) 

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

kanoni marTebulia nebismieri erTeulebiT gamosaxuli airis 

koncentraciisaTvis. henris kanoni ZalaSia, Tu gaxsnisas airi ar 

ganicdis arc disociacias, arc asociacias. zogierT SemTxvevaSi 

gaxsnisas airi disociacias ganicdis. aseT SemTxvevaSi henris kanonis 

gamomsaxveli gantoleba Semdeg saxes miiRebs: 

22 Pc Γ= . 
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  gaxsnili airadi nivTierebis 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
c

K 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    , 

sadac HΔ  enTalpiis cvlilebaa airis gaxsnisas. 

  Cveulebriv, airebis siTxeebSi gaxsnis procesi egzoTermulia. 

kondensaciis siTbos msgavsad, HΔ < 0. 

 

 

IV.8. 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. 

  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  
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  gamxsnelis 1N  da gaxsnili nivTierebis 2N  molur wilTa jami 

erTis tolia: 1N + 2N =1, amitom es gamosaxuleba SeiZleba Semdegi saxi-

Tac Caiweros: 

20
1

1
0

1 N
P

PP
=

−
 

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.  

  idealuri xsnarebisaTvis marTebulia raulis kanoni. raulis kano-

nidan gamomdinareobs mniSvnelovani daskvnebi ganzavebuli xsnarebis 

duRilis da gamyarebis temperaturis Sesaxeb. 

 

 

IV.9.  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, anu erTnair wnevaze, xsnari duRs ufro maRal temperaturaze, 

vidre sufTa gamxsneli. 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.                           

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  
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m
L

RTmMRTT
10001000

2

1

20
1 ==Δ

λd  

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 ΔΤd ase Caiwereba: 

mKT ⋅=Δ ebd  

  ganzavebuli xsnaris duRilis temperaturis aweva PTΔ , sufTa 

gamxsnelis duRilis temperaturasTan SedarebiT, gaxsnili nivTierebis 

molaluri koncentraciis pirdapirproporciulia. es gamosaxuleba mxo-

lod maSin aris marTebuli roca gaxsnis dros ar xdeba nivTierebis 

disociacia ionebad, e.i. gaxsnili nivTierebis molekuluri masa 

ucvlelia. 

   ebK  gamosaxavs iseTi xsnaris duRilis temperaturis awevas, romelic 

1000 g gamxsnelSi 1 mol gaxsnil nivTierebas Seicavs.  

  xsnaris zemoT najeri orTqlis wnevis Semcirebis meore Sedegi 

gamxsnelis gayinvis temperaturis dawevaa. xsnari iyineba ufro dabal 

temperaturaze, vidre sufTa gamxsneli. 

  temperaturis daweva isevea damokidebuli molur koncentraciaze, 

rogorc duRilis temperaturis aweva: 

ΔTgay  = Kgay m 

sadac Kgay 
dnL

RT
1000

20
1= ,  dnL  sufTa gamxsnelis dnobis kuTri siTboa. =krK  

Kgay -s krioskopiuli mudmivaa. igi uCvenebs molalur xsnarSi gamxsnelis 

gayinvis temperaturis Semcirebas. K krK  damokidebulia mxolod 

gamxsnelis Tvisebebze. ganzavebul xsnarebSi gamxsnelis gayinvis 

temperaturis daweva ganisazRvreba mxolod gaxsnili nivTierebis 

koncentraciiT da ar aris damokidebuli mis bunebaze.  

sufTa gamxsnelis da cnobili koncentraciis xsnaris duRilis da 

gayinvis temperaturebis pirdapiri gazomviT vsazRvravT gaxsnili nivTi-
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erebis molekulur M2 masas. molekuluri masis gansazRvris aseT 

meTodebs ewodeba ebulioskopiuri da krioskopiuli. 

M2
1

21000
gT

g
K

d

eb Δ
=  

 sadac g2 - gaxsnili nivTierebis masaa, xolo g1 - gamxsnelis masaa.  

xsnarebSi gamyarebis temperaturis dawevis movlena mniSvnelovan rols 

asrulebs bunebasa da teqnikaSi. 

 

 

IV.10. osmosuri wneva 

 

      Tu Ria cilindris fskerze gadaWimulia naxevrad gamtari membrana, 

cilindrSi Casxmulia xsnari da moTavsebulia sufTa gamxsnelSi, maSin 

gamxsnels SeuZlia SeaRwios 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 SexebaSi myof xsnarSi. am process 

osmosi ewodeba. 

     gamxsnelis xsnarSi gadasvla mimdinareobs manam, 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.  vant-hofma   daadgina msgavseba osmosur 

wnevasa da airebis kanonebs Soris; araeleqtrolitebis ganzavebuli 

xsnaris osmosuri wneva xsnaris koncentraciis proporciulad icvleba.  

maTTvis osmosuri wneva gamoiTvleba gantolebiT     RTcP = ,                 

 sadac P -osmosuri wnevaa; T _temperatura; R _airebis universaluri mud-

miva; c_xsnaris koncentracia;   
  temperaturis gazrdiT osmosuri wneva izrdeba; xsnarebs, romelTa 

erTnairi moculobebic molekulaTa tol ricxvs Seicavs, aqvs erTnairi 
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osmosuri wneva; Tu xsnari ramdenime eleqtrolits Seicavs, misi 

osmosuri wneva gaxsnil nivTierebaTa parcialuri osmosuri wnevebis 

jamia.  

  osmosuri wnevisa da airebis kanonebis msgavsebis analiziT vant-

hofma xsnarebis 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 (gaxsnili nivTierebis nawi-

lakTa ricxvis cvlileba), da koncentrirebuli xsnarebi. 

  osmosur wnevas udidesi mniSvneloba aqvs biologiuri procesebisaTvis. 

igi ganapirobebs sakvebi xsnarisa da wylis SeRwevas ujredSi. maRal-

organizebuli organizmebis ujredebis wvenis osmosuri wneva TiTqmis 

yvela organoSi erTnairia  da  ≈ 8 atm-s udris.  
 

 

IV.11. nernst-Silovis ganawilebis kanoni 

 

  Tu nivTiereba gaxsnilia or urTierTuxsnad (I da II) siTxeSi, 

wonasworobis damyarebis Semdeg, es nivTiereba ganawildeba orive 

siTxeSi garkveuli TanafardobiT.  

K
c
c

II

I =  

sadac c1 da cII , Sesabamisad, gaxsnili nivTierebis koncentraciebia I 

da II gamxsnelSi,  K   mudmivas ganawilebis koeficienti ewodeba.  c1 da 

cII  sidideebi icvleba gaxsnili nivTierebis raodenobis cvlilebisas, ma-

Ti fardoba ki mudmiv temperaturaze ucvlelia. 

  ganawilebis kanoni aseTi saxiT marTebulia, Tu nivTierebis 

molekuluri masa orive siTxeSi erTnairia. disociaciis an asociaciisas 

gaTvaliswinebuli unda iqnas gaxsnili nivTierebis molekuluri masis 

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

c1 koncentracia ayvanil unda iqnes n  xarisxSi, romelic erTi mole-

kulis disociaciis dros miRebuli ionebis raodenobis tolia.. 

asociaciis SemTxvevaSi formulaSi Seva m  xarisxis fesvi Sesabamisi 

koncentraciidan, sadac m  molekulebis raodenobaa erT asociatSi. 

  zemo aRniSnulis gaTvaliswinebiT nernst-Silovis ganawilebis 

kanoni aseT zogad saxes miiRebs: 

m
II

n
I

c
c

K =  

  henris kanoni nernst-Silovis ganawilebis kanonis kerZo SemTxvevaa. 

K  koeficientis temperaturaze damokidebulebas iseTive saxe aqvs, 

rogorc wonasworobis mudmivas temperaturaze damokidebulebas: 

2
ln

RT
H

dT
Kd Δ

=  

sadac HΔ  enTalpiis cvlilebaa gaxsnili nivTierebis erTi 

gamxsnelidan meoreSi gadasvlisas.   

ganawilebis kanonzea damyarebuli nivTierebis eqstrahireba anu 

xsaridan misi gamoyofa sxva, Seurevadi gamxsnelis damatebiT da narevis 

SenjRreviT. eqstrahireba laboratoriul praqtikasa da teqnologiaSi 

miRebuli meTodia. misi saSualebiT SesaZlebelia narevidan nivTierebis 

gamoyofa. magaliTad, eqstahirebiT gamoyofen eTerzeTebs. 

_______________ 

kiTxvebi gameorebisaTvis 

1. ras ewodeba idealuri xsnari.  

2. ra aris koligatiuri Tvisebebi. M 

3. moiyvaneT henris kanonis ganmarteba. 

4. CamoayalibeT raulis kanoni. dawereT misi maTematikuri 

gamosaxuleba. 

5. ras ewodeba xsnaris duRilis temperature. Ggayinvis temperatura.  

6. ratom iyineba xsnari gansxvavebul temperaturaze vidre gamxsneli. 

7. ra aris krioskopuli, ebulioskopuli mudmiva, rogoria maTi 

fizikuri arsi. 

8. ra aris osmosuri wneva. 

9. rogoria naxevradgamtari tixari. 
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10. ras gamosaxavs-nernst Silovis ganawilebis kanoni. 

 

 

IV.12. siTxeebis urTierTxsnadoba 

 

  ori siTxis urTierTxsnadobis sam SemTxvevas ganixilaven:  

1. praqtikulad uxsnadi siTxeebi (vercxliswyali–wyali);   

2. SeuzRudavad xsnadi siTxeebi, romlebic erTmaneTSi nebismieri 

TanafardobiT ixsneba (eTilis spirti–wyali); 

3. SezRudulad xsnadi siTxeebi (anilini–wyali). 

  siTxeebis urTierTxsnadobaze gavlenas axdens gamxsnelis najeri 

orTqlis wneva, duRilis temperatura, xsnaris zemoT arsebuli najeri 

orTqlis Sedgeniloba da nivTierebis buneba. 

 

IV.13. urTierTuxsnadi 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 amave 

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

2P  

wnevebisa. saerTo wneva siTxeebs zemoT  

=P 0
1P  + 0

2P  

  saerTo P  wneva ar aris damokidebuli narevSi siTxeTa Tanafar-

dobaze, 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.  

  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  Semadgeneli 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
+

=  . 

  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. 

 

 

IV.14. 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 zeviT anilini da wyali nebismieri 
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TanafardobiT ixsneba. am siTxeebs aqvs e.w. zeda kritikuli temperatura. 

IV.1. naxazze moyvanilia fenebis Sedgenilobis damokidebuleba tempe-

raturaze anilinisaTvis wyalSi da wylisaTvis anilinSi. 

      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 sis-

tema fenebad iSleba. fenebis Sedgeniloba ganisazRvreba a  da b  wer-

tilebiT. 

 

nax.IV.1. anilini–wyali - sistemis urTierTxsnadoba 

 

 

   

  rodesac ori siTxis urTierTgaxsnis procesi egzoTermulia, 

xsnadoba temperaturis SemcirebiT izrdeba. aseT sistemas qveda 

kritikuli wertili aqvs. naxazze IV.2. moyvanilia γ -koloidinis da 

wylis urTierTgaxsnis wiri. 
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nax.IV.2.  γ-koloidini–wyali - sistemis urTierTxsnadoba 

 

  SezRuduli xsnadobis sistemebSi wonasworobisas orive fenis najer 

orTqls erTnairi saerTo wneva, Sedgeniloba da parcialuri wnevebi 

axasiaTebs. 

  orfenovani sistemis duRilis dros temperatura ucvleli rCeba 

erTi fenis mTlianad aorTqlebamde. amis Semdeg temperatura matulobs 

da duRils iwyebs meore fena. 

 

 

IV.15. SeuzRudavad xsnadi siTxeebi 

   

SeuzRudavad xsnadi  A  da B  siTxeebidan miRebul narevSi urTierT-

qmedeba xdeba rogorc erTnair AA − , BB − , aseve, sxvadasxva BA −  mole-

kulebs Soris. am sami saxis molekulaTSorisi urTierTqmedebiT gansa-

zRvrulia 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.  

  ganvixiloT TiToeuli tipi cal-calke. 

  I tipi nax.IV.3 (I wiri). komponentebis fizikur-qimiuri Tvisebebi msga-

vsia (izomerebi, naxSirwyalbadebis erTi da imave homologiuri mwkrivis 
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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  . 

  xsnaris miRebis procesi TavisTavadia da mimdinareobs Tavisufali 

energiis SemcirebiT ( GΔ  < 0). 

 
nax.IV.3.  SeuzRudavad xsnad sistemebSi najeri orTqlis wnevis 

damokidebuleba Sedgenilobaze 

                      

  srulyofili siTxis orTqlis sruli P  wneva wrfivad aris 

damokidebuli xsnaris  2N Sedgenilobaze (nax.IV.4). 

 

nax.IV.4. raulis kanonis grafikuli gamosaxuleba srulyofili xsnarebisaTvis. 

najeri orTqlis wnevis damokidebuleba Sedgenilobaze 
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  II tipi. IV.3 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  

 

nax.IV.5. najeri orTqlis wnevis damokidebuleba Sedgenilobaze II tipis 

xsnarebisaTvis. raulis kanonidan dadebiTi gadaxra 

 

  IV.5 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). Aam SemTxvevaSi 

moculoba izrdeba ΔV > 0, siTbo STainTqmeba ΔH > 0. ganzavebis SemTxve-

vaSi raulis kanons emorCileba nebismieri xsnari, amitom 21 PP  da  

wirebis zeda boloebi punqtirul wirebs emTxveva. 

  didi dadebiTi gadaxris SemTxvevaSi xsnari fenebad iSleba. 

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

formi_eTilis spirti, acetoni–gogirdnaxSirbadi da sxva xsnarebi). 

  III tipi. IV.3 naxazze III wiri miuTiTebs srulyofili xsnarisagan 

uaryofiT gadaxraze.^IV.6 naxazze 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 komponen-

tebis najeri orTqlis wnevebis mcire gansxvavebis da raulis kanonidan 

didi gadaxris SemTxvevaSi saerTo wnevis wirze Cndeba mkveTrad 
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gamosaxuli minimumi. Aam SemTxvevaSi moculoba mcirdeba ΔV<0 , siTbo 

gamoiyofa ΔH<0. uaryofiTi gadaxra ufro iSviaTia, vidre dadebiTi. 

aseTi SemTxveva gvxvdeba, Tu komponentebs aqvs solvataciis an qimiuri 

naerTis warmoqmnis unari, an Tu SeurevT mJavas an tutis Tvisebebis 

mqone siTxeebs (III tipis xsnarebis magaliTebia: acetoni–qloroformi, 

HCl  da 3HNO  wyalSi, WianWvelmJava–piridini da sxv.). 

 

nax.IV.6. najeri orTqlis wnevis damokidebuleba Sedgenilobaze III tipis 

xsnarebisaTvis. raulis kanonidan uaryofiTi gadaxra 

 

 dadebiTi gadaxrisas siTbo STainTqmeba, uaryofiTi gadaxrisas – 

gamoiyofa. 

  iseT xsnarebs, romelTa miRebas Tan sdevs siTburi efeqti, xolo 

entropiis cvlileba iseTivea, rogorc srulyofili xsnarebisaTvis, 

regularuls uwodeben. 

 

 

IV.16. 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 IV.7 naxazze. qveda 
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wiri gamosaxavs siTxis Sedegenilobis damokidebulebas duRilis 

temperaturaze, zeda wiri ki _ orTqlis Sedgenilobisas temperaturaze  

( )constp = . wirebis urTierTganlageba miuTiTebs, rom orTqlSi metia is 

komponenti, romlis duRilis temperaturac ufro dabalia (najeri 

orTqlis wneva metia). 

  konovalovis pirveli  kanonis  Tanaxmad,  orTqlSi  im  komponen-

tis siWarbea, romlis duRilis temperaturac naklebia an romlis 

damatebac amcirebs xsnaris duRilis temperaturas (zrdis xsnaris 

najeri orTqlis wnevas). IV.7 naxazidan Cans, rom orTqlis wiris zeviT 

sistema erTfaziania  (orTqlis are), siTxis wiris qveviT – aseve erTfa-

ziani (siTxis are), wirebs Soris ki _ orfaziani (wonasworobaSia 

orTqli da siTxe). N  Sedgenilobis narevi (K  wertilSi) 1t  tempera-

turaze 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.  

 
nax.IV.7. diagrama Sedgeniloba – duRilis temperatura 

srulyofili xsnarebisaTvis 

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. 



   

 59

IV.8 da IV.9 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.IV.8. diagrama Sedgeniloba–

duRilis temperatura sistemebisaTvis, 

romel-Tac raulis kanonidan dadebiTi 

gadaxra aqvs (II tipi) 

 

 

nax.IV.9. diagrama Sedgeniloba–duRilis 

temperatura sistemebisaTvis, romelTac 

raulis kanonidan uaryofi-Ti gadaxra 

aqvs (III tipi) 

    

 d. konovalovis meore kanonis Tanaxmad, maqsimums najeri orTqlis 

wirze Seesabameba minimumi duRilis temperaturis wirze, xolo minimums 

najeri orTqlis wirze – maqsimumi duRilis temperaturis wirze. am wer-

tilebs ki _ erTnairi Sedgenilobis azeotropuli xsnarebi (nax. IV.10). 
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nax.IV.10. konovalovis I da II kanonebis grafikuli gamosaxuleba 

 

 

 

IV.17. areniusis eleqtrolituri disociaciis Teoriis 

safuZvlebi 

 

  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 ionebi. ionebad 

iSleba molekulebi, romlebSic bma ionuri an Zlier polarulia (mag., 

NaCl, HCl ), magram maTi gaxsnisaTvis aucilebelia, rom gamxsnelis mole-

kulebic polaruli iyos, e.i. isini dipolebs unda warmoadgendnen. aseTi 
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dipolebia wylis molekulebi. Tu am ori pirobidan erT-erTi ar srul-

deba, disociacia ar xdeba.  

  eleqtrolitebis xsnarebi ganekuTvneba meore gvaris gamtarebs.  

 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 – dade-

biTi 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 Seqceva-

dobis (↔) niSani iwereba. 

  disociaciis procesi raodenobrivad disociaciis xarisxiT ( )α  fas-

deba. disociaciis xarisxi α  aris disocirebuli molekulebis ricxvis 

(n) fardoba xsnarSi arsebuli molekulebis saerTo ricxvTan ( N ): 

N
n

=α  

disociaciis xarisxs erTeulis nawilebiT an %-obiT gamosaxaven. 

disociaciis xarisxze gavlenas axdens: 

     1. gamxsnelis buneba, igi dieleqtrikul SeRwevadobasTanaa ( D ) 

dakavSirebuli, romelic gviCvenebs ramdenjer mcirdeba ionebs Soris 

miziduloba vakuumTan SedarebiT.  

     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. 
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     3. xsnaris koncentracia. eleqtrolitis koncentraciis SemcirebiT 

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

Zili izrdeba da maTi molekulebad SekavSirebis SesaZlebloba mcir-

deba, α  disociaciis xarisxi izrdeba. 

     4. Tanamosaxele ionTa Setana.  Tanamosaxele  ionTa Setana amcirebs 

disociaciis xarisxs.   

  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%.                               

  garda disociaciis (α ) xarisxisa, disociacias axasiaTeben 

disociaciis (K ) mudmivaTi, romelic disocirebuli molekulebis 

ricxvis fardobaa xsnarSi arsebuli aradisocirebuli molekulebis 

ricxvTan   

nN
nK
−

=  

  disociaciis mudmiva damokidebuli ar aris xsnaris koncentraciaze 

(ganzavebaze), aramed eleqtrolitis bunebaze. disociaciis xarisxsa da 

disociaciis mudmivas Soris kavSiri susti eleqtrolitebisaTvis gamo-

isaxeba ostvaldis ganzavebis kanoniT 

α
α
−

=
1

2cK  

sadac c  eleqtrolitis koncentraciaa. 
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IV.18. 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 

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 . 

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 , 

sadac K  ionTa ricxvia, romlebadac iSleba molekula, binaruli 

eleqtrolitebisaTvis 2=K , amitom  

α+= 1i . 

  amrigad, duRTΔ , gayTΔ , osmP  gazomviTac SeiZleba ganisazRvros 

disociaciis xarisxi. 

 

_____________ 
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kiTxvebi gameorebisaTvis 

1. urTierTxsnadobis mixedviT rogor iyofian siTxeebi. 

2. ra niSnis mixedviT xdeba SeuzRudavad xsnadi siTxeebis dayofa. 

3. urTierTuxsnad siTxeebSi rogoria najeri orTqlis wnevis 

damokidebuleba siTxis Sedgenilobaze 

4. ras ewodeba azeotropuli narevi. 

5. ras ewodeba kritikuli temperatura. 

6. ras ewodeba srulyofili an idealuri xsnari. 

7. romeli tipis xsnarebi emorCilebian raulis kanons. 

8. II da III tipis xsnarebSi raulis kanonidan rogor gadaxras 

vxvdebiT.  

9. rogoria konovalovis I kanoni. 

10. daamTavreT winadadeba: konovalovis II kanonis Tanaxmad . . . 

11. raSi mdgomareobs areniusis eleqtrolituri disociaciis Teoria 

12. ra aris disociaciis xarisxi. Ddisociaciis mudmiva. 

13. ra faqtorebi axdenen gavlenas disociaciis xarisxze. 
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V.  eleqtroqimia 

  eleqtroqimia fizikuri qimiis nawilia, romelic Seiswavlis qimiuri da 

eleqtruli movlenebis urTierTkavSirs, maT urTuierTgardaqmnas. 

igi ikvlevs qimiuri energiis gardaqmnas eleqtrul energiad da piriqiT. 

qimiuri energiis gardaqmna eleqtrul energiad mimdinareobs galvanur 

elementebsa da akumulatorebSi. xolo eleqtruli energiis _ qimiurad 

eleqtrodebze, xsnarSi eleqtruli denis gavlis dros (eleqtrolizi).  

     eleqtruli denis gamtarobis mixedviT arCeven I da II gvaris 

gamtarebs. I gvaris gamtarebia liTonebi, maTi Senadnobebi, grafiti da 

zogi marili. maTSi denis gavla eleqtronebis gadaadgilebiT xdeba. II 

gvaris gamtarebia marilebis, mJavebis da tuteebis wyalxsnarebi an 

nalRobebi. maTSi denis gavla ionebis gadaadgilebiT mimdinareobs. 

 Eeleqtroqimia Semdegi nawilebisagan Sedgeba: eleqtrogamtaroba, galva-

nuri elementebi, maTi eleqtromamoZravebeli Zalebi, galvanuri elemen-

tis Termodinamika, eleqtroduli potencialebi, eleqtroduli proce-

sebi da eleqtrolizi. 

    Eeleqtroqimias aqvs mniSvnelovani praqtikuli gamoyeneba. Mmis erT-

erT amocanas warmoadgens denis qimiuri wyaroebis, galvanuri elemen-

tebis, akumulatorebis, Tburi elementebis Seqmna. gansakuTrebiT mniSvne-

lovania analizis eleqtroqimiuri meTodebi rogorocaa konduqtometria, 

potenciometria, pH-metria, polarografia, eleqtroanalizi.  

 

 

V.1. kuTri da ekvivalenturi eleqtrogamtaroba 

 

nivTierebis mier denis gatarebis unars axasiaTeben gamtarobiT an 

winaRobiT. 

Oomis kanonis Tanaxmad denis Zala I –pirdapirproporciulia gamtaris 

boloebze potencialTa sxvaobisa UU  da ukuproporciulia gamtaris R   

winaRobisa  I = 
R
U

.      
R
1

– xsnaris elgamtarobis unari anu eleqtrogam-

tarobaa.  arCeven kuTr (χ ) da ekvivalentur eleqtrogamtarobas (λ). 
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   kuTri eleqtrogamtaroba ( χ  ) iseTi xsnaris eleqtrogamtarobaa, 

romelic moTavsebulia  1 sm sigrZis 1sm2 ganivkveTis mqone WurWelSi, 

roca potencialTa sxvaoba 1 voltia. Mmisi ganzomilebaa omi-1sm-1 , 

simensi/metri. 

sxvadasxva eleqtrolitis xsnaris moculobis erTeulSi kuTri 

eleqtrogamtarobis gazomvisas sxvadasxva raodenobis gaxsnili nivTi-

erebaa, rac gamoricxavs sxvadasxva eleqtrolitis Semcveli xsnariebs 

kuTri eleqtrogamtarobebis Sedarebis saSualebas. Amitom Semotanili 

iqna ekvivalenturi eleqtrogamtarobis cneba λ. 

E ekvivalenturi eleqtrogamtaroba λ iseTi xsnaris eleqtrogamtarobaa,  

romelic Seicavs erT gramekvivalent gaxsnil nivTierebas da moTavsebu-

lia 1 santimetriT daSorebul eleqtrodebs Soris ganivkveTis far-

TobiT 1sm2. misi ganzomilebaa omi-1sm2gr.ekv-1, an simensi m2/gekv. 

 λ =  χ 1000/c      an λ = χ1000  V 

sadac c –xsnaris koncentraciaa, V-ganzavebaa. 

kuTri da ekvivalenTuri eleqtrogamtaroba damokidebulia xsnaris 

koncentraciaze da temperaturaze  

   Zlier eleqtrolitebSi mcire koncentraciis zRvrebSi SeimCneva 

kuTri eleqtrogamtarobis zrda gaxsnili nivTierebis koncentraciis 

gazrdasTan erTad, miaRwevs ra maqsimums iwyebs Semcirebas. sxvadasxva 

niSnis mqone ionebis eleqtrostatikuri urTierTqmedeba xels uSlis 

ionTa moZraobas da mcirdeba maTi gadaadgilebis siCqare, disociaciis 

xarisxi da Sesabamisad eleqtrogamtaroba, xolo susti eleqtrolite-

bis SemTxvevaSi koncentraciis gazrdisas kuTri eleqtrogamtarobis 

mkveTri cvlileba ar SeimCneva. 

     rac Seexeba Zlieri eleqrtolitebis ekvivalentur eleqtrogamtaro-

bas, koncentraciis gazrdasTan erTad igi umniSvnelod icvleba (mcir-

deba), xolo susti eleqtrolitebisaTvis es cvlileba ufro mniSvne-

lovania _ jer mkveTrad mcirdeba, xolo Semdeg miaRwevs ra zRvrul 

mniSvnelobas praqtikulad mudmivivia.  

   Eekvivalenturi eleqtrogamtaroba usasrulo ganzavebisas warmoa-

dgens ionebis Zvradobebis  jams  λ ∞  = l+ + l_ . 
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sadac l+ da l_ dadebiTi da uaryofiTi ionebis moZraobis siCqareebia da 

ionTa Zvradoba ewodeba.   

    ionTa damoukidebeli moZraobis es kanoni xsnaris usasrulo 

ganzavebis dros eqsperimentulad daadgina kolrauSma man mogvca Zlieri 

eleqtrolitebis ganzavebuli xsnarebisaTvis ekvivalenturi 

eleqtrogamtarobis koncentraciaze damokidebulebis formula       

λ = λ ∞  +  α c     

sadac  c   xsnaris koncentraciaa; α - empiriuli mudmivaa .    

    temperturis gazrdiT ionTa moZraobis siCqare matulobs da xsnaris 

eleqtrogamtaroba izrdeba. 

 

 

V.2. galvanuri elementi da misi eleqtromamoZravebeli 

Zala 

 

Termdinamikis I kanoni gamosaxavs energiis mudmivobis kanons da 

samarTliania nebismieri procesisaTvis, maT Soris qimiuri energiis 

eleqtrul energiad gardaqmnis dros, rac xorcieldeba galvanur ele-

mentebSi. eleqtrolitebis xsnarebis metalur zedapirTan Sexebisas, 

fazaTa gamyof zedapirze warmoiqmneba eleqtruli potenciali, igi axa-

siaTebs eleqtromamoZravebeli Zalis (emZ) sidides. Tu viciT emZ  Sei-

Zleba galvanuri elementis muSaobis dadgena da koroziuli procesebis 

axsna.                                                                                

elements, romelSic qimiuri procesebis mimdinareobis Sedegad eleqtro-

debze aRiZvreba potencialTa sxvaoba, galvanuri elementi ewodeba. 

galvanuri elementi Sedgeba ori naxevarelementisagan. Oori metalis 

firfita CaSvebulia Tavisive marilis xsnarebSi, xsnarebi gayofilia 

forovani membraniT, romelic maT Serevas xels uSlis, xolo denis 

gavlas ar ewinaaRmdegeba. metalis firfitebi SeerTebulia gamtariT. 

umartivesi galvanuri elementia iakob danielis galvanuri elementi. 

(_) Zn / ZnSO4 // CuSO4/ Cu(+)  
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marcxniv iwereba uaryofiTi eleqtrodi, xolo marjvniv dadebTi. erTi 

xazi gviCvenebs metal-xsnaris gamyof zedapirs, xolo ori xazi xsnarebis 

gamyof sazRvars. Eeleqtrodebze Jangva-aRdgeniTi procesebi mimdi-

nareobs.         

    Zn  J Zn++ + 2e                Zn- is firfitidan Zn++ ionebi xsnarSi gadadian,                  

                                                                iJangebian 

     Cu++  + 2e JCu               Cu- is firfitaze xdeba Cu++  ionebis xsnaridan  

                                                                 aRdgebian          

   firfitebis SemaerTebelel gamtarSi gaivlis deni. EeleqtromamoZrave- 

beli Zala aris galvanuri elementis muSaobis efeqturobis raodeno-

brivi maxasiaTebeli – igi gviCvenebs ramdenad srulad xorcieldeba 

qimiuri energiis gardaqmna eleqtrul energiad. eleqtromamoZravebeli 

Zala yovelTvis dadebiTia.Ggalvanuri elementis eleqtromamoZravebeli 

Zala gamoisaxeba nernstis gantolebiT 

E = E0 – 
anF

RT
lnΔ

 

sadac E- galvanuri elementis em Zalaa; E0-em Zala rodesac inTa aqtiu-

roba xsnarSi erTis tolia, mas elementis normaluri an standartuli 

emZ ewodeba; R-airebis universaluri mudmiva; T-temperatura; n-ionia va-

lentobaa; F-faradeis ricxvi (96500kul.); а-ionTa aqtiuroba xsnarSi. 

Eele-qtromamoZravebeli Zalis gansazRvrisaTvis dadebiTi eleqtrodis 

poten-cials akldeba uaryofiTi eleqtrodis potenciali. 

E = ε (+) – ε (-) 

    galvanuri elementis eleqtromamoZravebeli Zalis damokidebuleba  

temperaturaze gamoisaxeba gantolebiT  

E = - 
nF
HΔ

 +T 
dT
dE
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sadac 
dT
dE

 eleqtromamoZravebeli Zalis temperaturuli koeficienTia,   

ΔH - galvanur elementSi mimdinare Jangva-aRdgeniTi reaqciis siTburi 

efeqtia. 

 

                                      V.3. eleqtrodebis tipebi 

 

  arCeven sxvadasxva saxis eleqtrodebs.                                

pirveli gvarisaa eleqtrodebi rodesac liToni CaSvebulia Tavisive 

ionebis Semcvel xsnarSi da Seqcevadobas iCenen kaTionis mimarT. 

magaliTad: Ag / AgNO3,   Zn / ZnSO4,    Cu / CuSO4.                                                             

meore gvarisaa eleqtrodi Tu liToni dafarulia Tavisive Zneladxsnadi 

mariliT da CaSvebulia imave anionis Semcvel adviladxsnadi marilis 

xsnarSi, Seqcevadobas iCenen anionis mimarT. magaliTad:  Hg/Hg2Cl2. KCl -

kalomelis,  Ag,AgCl / KCl –qlor-vercxlis.                                         

  mesame  gvaris eleqtrodebi Sedgeba liTonisagan, romelic dafarulia 

Tavisive Zneladxsnadi mariliT, romelic SexebaSia imave anionis mqone 

sxva Zneladxsnad marilTan da CaSvebulia ukanasknelis kaTionis mqone 

adviladxsnad marilSi  Pb,PbC2O4(my),CaC2O4(my) / CaCl2 (xs). es eleqtrodi Se-

qcevadia Ca++ ionebis mimarT. arsebobs agreTvereTve airadi, JangvaaR-

dgeniTi, da sxva tipis eleqtrodebi. 

 

V.4. standartuli eleqtroduli potencialebi 

 

  calkeuli eleqtrodis potencialis gazomva an gamoTvla SeuZlebelia. 

praqtikuli gaangariSebisaTvis unda vicodeT eleqtrodebis fardobiTi 

potencialebi gazomili raime standartuli eleqtrodis mimarT, 

romelic nulis toladaa miCneuli. xSirad aseT Sesadarebel  

eleqtrodad  miRebulia wyalbadis eleqtrodi, romelic Sedgeba plati-



 70

nis firfitisagan, romelic CaSvebulia wyalbad ionebis Semcvel xsnarSi 

da SexebaSia airad wyalbadTan (101,3 kpa wnevis dros). sakvlevi da wyal-

badis eleqtrodisagan Sedgenili galvanuri elementis em Zala  sakvlevi 

eleqtrodis potencialis toli iqneba. calkeuli eleqtroduli 

potenciali gamoiTvleba agreTve nernstis gantolebiT 

ε = ε0 +  
nF
RT

ln α 

sadac ε − calkeuli eleqtrodis potencialia;  ε0-am eleqtrodis stan-

dartruli potencialia, romelic tolia misi potencialis mniSvnelo-

bisa standartuli wyalbadis eleqtrodis potencialis mimarT.   stan-

dartul potencialad miRebulia is potenciali, romelic aqvs metals 

CaSvebuls erTis toili aqtiurobis mqone Tavisive ionebis Semcvel xsna-

rSi. maTi mniSvnelobebi mocemulia cnobarSi.      

 

                                    V.5.  eleqtrolizi da polarizacia 

eleqtrolizi Jangva-aRdgeniTi procesia, romelic eleqtrolitSi denis 

gatarebisas eleqtrodebze mimdinareobs. eleqtrolizis dros xdeba 

ionebis sivrciTi dacileba da maTi Semdgomi ganmuxtva eleqtro-debze. 

eleqtruli energia ixarjeba qimiuri reaqciis ganxorcielebaze. kaTodze 

mimdinareobs aRdgena, xolo anodze daJangva. eleqtruli denis aRmdgeni 

da mJangavi moqmedeba bevrjer ufro Zlieria qimiur aRmdgenebsa da 

mjangavebTan SedarebiT. eleqtrolizis Casatareblad eleqtrodebs 

uSveben eleqtrolitis xsnarSi an nalRobSi da maT aerTeben mudmivi de-

nis wyarosTan. xelsawyos, romelSic atareben eleqtrolizs – eleqtro-

lizeri an saeleqtrolizo abazana ewodeba.                                 

eleqtrolizi eyrdnoba faradeis kanonebs.                                               

1. eleqtrolizis dros eleqtrodebze gamoyofili nivTierebis raodnoba 

proporciulia eleqtrolitSi gavlili eleqtroobis raodenobisa.      

2.  eleqtroobis toli raodenobebi eleqtrolizis dros sxvadasxva qimi-

uri naerTidan gamoyofen nivTierebaTa ekvivalentur raodenobebs.                     
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nebismieri nivTierebis erTi gram-ekvivalentis gamosayofad eleqtro-

litSi unda gavides 96500 kuloni muxti, am ricxvs faradeis ricxvi F 

ewodeba. Tu m – eleqtrolizis dros daJanguli da aRdgenili nivTiere- 

bebis raodenobaa,   E – am nivTierebis qimiuri ekvivalentia,   Q – xsnar-

Si gasuli eleqtroobis raodenobaa                          

m = 
F

EQ  

radgan   Q=It,       m = 
F

EIt ;     sadac  I denis Zalaa, t- dro. 

eleqtrolizis movlenam farTo gamoyeneba hpova saxalxo meurneobasa da 

qimiur warmoebaSi.  1. metalTa zedapiris koroziisagan dasacavad, 

simtkicis gazrdisa da dekoratiuli miznebisaTvis maT zedapirs faraven 

sxva metalis Cr, Ag, Au, Cu, Ni da a.S. Txeli feniT (galvanostegia). 2. zus-

ti liTonuri aslebis misaRebad sxvadasxva sagnebidan (galvanoplastika). 

3. liTonTa minarevebisagan gasasufTaveblad (rafinireba). 4. sufTa saxiT 

tute da tutemiwa liTonebis, aluminis, lanTanoidebis, aseve qloris, 

wyalbadis, natriumis tutis da sxv. misaRebad.                                     

eleqtrodebze eleqtrolizis produqtebis iseT gamoyofas, romelic 

iwvevs gare wyaros em Zalis sawinaaRmdego mimarTulebis em Zalis 

aRZvras polarizacia ewodeba. Tu polarizacia gamowveulia qimiuri 

procesiT mas wimiuri polarizacia ewodeba. gare wyaros em Zalis da 

polarizaciis em Zala ewodeba. 

Epol =  Egare _ E 

    polarizaciis pirobebSi eleqtrolizis gansaxorcieleblad 

aucilebelia, rom gare Zabva (Egare) polarizaciis em Zalis sididiT 

aRematebodes Zabvis vsrdnas eleqtrolitSi.  

   polarizaciis movlenam gamoyeneba hpova analizis farTod gavrcele-

bul meTodSi – polarografiaSi, romelic saSualebas iZleva ramodenime 

kaTionis Semcveli xsnaris Seswavlis SesaZleblobas. 

______________ 

kiTxvebi gameorebisaTvis 
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1. ras Seiswavlis eleqtroqimia. 

2. moiyvaneT kuTri da ekvivalenturi eleqtrogamtarobis ganmartebebi 

3. rogor aris damokidebuli kuTri da ekvivalenturi eleqtrogamta-

robebi xsnaris koncentraciaze. 

4. CawereT iakob-danielis galvanuri elementi.  

5. ras aRniSnavs erTi xazi galvanur elementSi. 

6. rogor gamoisaxeba galvanuri elementis eleqtromamoZravebeli 

Zala. 

7. rogor gamoisaxeba galvanuri elementis eleqtromamoZravebeli Za-

lis damokidebuleba  temperaturaze.  

8. ras gviCvenebs kolrauSis kanoni. 

9. rogor gamoiTvleba calkeuli eleqtroduli potenciali. 

10. CamoTvaleT eleqtrodebis tipebi. 
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VI.  qimiuri kinetika 

VI.1. qimiuri reaqciis siCqare 

 

Qqimiuri Termodinamika gansazRvravs TavisTavad da araTavisTavad  

mimdinare qimiuri procesebis mimdinareobis albaTobas da Tavise-

burebebs, aseve am procesis wonasworobis pirobebs, magram igi ar 

gvaZlevs warmodgenas procesis  mimdinareobis drosa da meqanizmze. 

praqtikaSi sulerTi ar aris procesi wava wamebis raRac nawilSi, Tu 

aseulobiTi wlis ganmavlobaSi, ra drois ganmavlobaSi miiRweva wona-

sworuli pirobebi. procesis siCqares, meqanizms, mis damokidebulebas 

sxvadasxva faqtorze , romelic aCqarebs an anelebs reaqcias swavlobs 

qimiuri kinetika. 

  qimiuri kinetika qimiur TermodinamikasTan erTad gvaZlevs saSuale- 

bas qimiuri procesebi ufro ganzogadoebulad da mravalmxriv warmova-

CinoT. 
       qimiuri kinetikis ganxilva daviwyoT e.w. formaluri kinetikiT. 

formaluri ewodeba imitom, rom qimiuri reaqciis siCqare gvevlineba 

rogorc damokidebuleba moreagire nivTierebaTa koncentraciasTan. 

formalur kinetikaSi miRebuli kanonzomierebebi saSualebas gvaZleven:  

1. ganvsazRvroT qimiuri reaqciis kinetikuri parametrebi;  

2. miRebuli kanonzomierebebi gavrceldes teqnologiuri procesebisaTvis 

damaxasiaTebel rTul mravalstadiur qimiur reaqciebze;  

3. movaxdinoT qimiuri reaqciebis klasifikacia.                                    

      qimiuri kinetika aris moZRvreba qimiuri reaqciebis siCqareebsa da  

maTi mimdinareobis meqanizmis Sesaxeb. Qqimiuri reaqciis siCqaris codnas 

arsebiTi mniSvneloba aqvs qimiuri procesis dasaxasiaTeblad. AamisaTvis 

sazRvraven raime komponentis raodenobis cvlilebas drois erTeulSi. 

koncentraciis garda SeiZleba sxva sidideebiTac sargebloba (P, f, a) 

V = 
dT
dc

±  

(+) -iT sargebloben im SemTxvevaSi, rodesac sazRvraven miRebuli 

nivTierebis koncentracias, xolo (_) –iT moreagire nivTierebaTa 

koncentracias.  
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G    guldbergisa da vaages moqmed masaTa kanonis Tanaxmad, reaqciis 

siCqare proporciulia moreagire nivTierebaTa koncentraciebis 

namravlisa. 

mM + nN  J   eE + fF 

     am reaqciisaTvis  reaqciis siCqare  gamoisaxeba 

V = K cM
m cN

n 

K-proporciulobis koeficientia, igi tolia iseTi reaqciis siCqarisa, 

rodesac moreagire nivTierebaTa koncentraciebi an maTi namravli erTis 

tolia, mas reaqciis siCqaris mudmivas uwodeben.    

   reaqciis siCqareze V gavlenas axdens garemo aris temperatura. 

sareaqcio aris 100–iT gadidebisas reaqciis siCqare 2_4-jer izrdeba. 

ricxvs, romelic gviCvenebs ramdenjer izrdeba reaqciis siCqare sare-

aqcio aris 100–iT gadidebisas, ewodeba reaqciis temperaturuli koefi-

cienti da aRiniSneba γ -Ti 

                               
T

T

K
K 10+=γ  ;           VT+10   =     VT 10

TiTe−

⋅ γ    

yovel reaqcias garkveuli mniSvnelobis temperaturuli koeficienti 

aqvs. 

   reaqciis warmarTvisaTvis aucilebelia molekulaTa dajaxeba, magram 

es arasakmarisi pirobaa. reaqciaSi Sedian mxolod aqtiuri molekulebi, 

romlebic Cveulebrivisagan energiis meti maragiT gansxvavdebian. Aam 

energias aqtivaciis energia ewodeba. Igi gamoiTvleba areniusis 

gantolebiT 

 
dT

Kd ln
= 2RT

E
 

K –reaqciis siCqaris mudmivaa ;    E- aqtivaciis energiaa; 
qtivaciis energiis gasaangariSeblad saWiroa reaqciis siCqaris mudmivas 

gansazRvra sxvadasxva temperaturaze. 

2

1lg
K

K =
21

12 )(
TRT

TTE −
           an          

1

2

12

21 lg
K
K

TT
TRT

E
−

=  
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VI.2.  reaqciis molekuluroba da rigi 

 

  yoveli rTuli reaqcia SeiZleba ganvixiloT rogorc martivi rea-

qciebisagan Semdgari procesi, sadac TiToeul  elementarul reaqci-

aSi Sedis erTi, ori an sami molekula. qimiuri reaqciis elementarul 

procesSi monawile molekulebis ricxvis mixedviT arCeven reaqciebis 

sxvadasxva tips – mono, bi da trimolekulur reaqciebs. Uufro maRa-

li molekulurobis mqone reaqciebi ar gvxvdeba, radgan 4 an meti mo-

lekulis erTdrouli dajaxebis albaToba mcirea. roca qimiuri pro-

cesis dros elementaruli reaqcia erTi molekulis gardaqmniT mimdi-

nareobs igi monomolekuluria.  

CaCO3 J CaO + CO2 

N2O4  J   2NO 

Mmonomolekuluri  reaqciis siCqarea V = Kc. 
Bbimolekuluria reaqcia, rodesac elementaruli aqti ori molekulis 

erTdrouli gardaqmniT mimdinareobs. 

NaOH + HCl  J NaCl + H2O 

C + O2 J  CO2 

Bbimolekuluri reaqciis siCqarea V = Kc1c2,   rodesac orive komponenti 

erTnairi raodenobiTaa aRebuli - V = Kc2.  

trimolekuluria reaqcia rodesac xdeba erTdroulad sami molekulis 

urTierTqmedeba 

2NO + H2  J  N2O + H2O 

2NaOH + H2SO4 J Na2SO4 + 2H2O 

trimolekuluri reaqciis siCqarea V = Kc1c2c3, rodesac ori komponenti 

erTnairi raodenobiTaa aRebuli - V = Kc1
2c2, xolo rodesac samive kompo-

nenti erTnairi raodenobiTaa aRebuli - V = Kc3. 

   komponentebis koncentraciaze reaqciis siCqaris damokidebulebis mixe-

dviT arCeven nulovan, pirveli meore, mesame da wiladi rigis reaqciebs. 

  nulovani rigis reaqciebSi siCqare ar aris damokidebuli moreagire 

nivTierebaTa koncentraciaze. nulovani rigis reaqciebis mcire ricxvia 

cnobili magaliTad, xsnarebSi mimdinare fsevdomono- da fsevdo-
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bimolekuluri reaqciebi, aseve fazaTa gamyof zedapirze mimdinare hete-

rogenuli procesebi. 

  I rigis reaqciis gantolebas Semdegi saxe aqvs 

xa
a

t −
=Κ lg1

 

sadac α nivTierebis sawyisi koncentraciaa; xa −  nivTierebis koncentra-

cia t drois Semdeg; K- reaqciis siCqaris mudmiva; 

  II rigis reaqciebisaTvis samarTliania gantoleba  

)(
)(ln11

xba
xab

bat −
−

−
=Κ  

 

sadac  K  reaqciis siCqaris mudmivaa;   a  da b   sawyisi nivTierebebis 

koncentraciebia; xa −  da xb −  maTi koncentraciebi t  droisaTvis; x  

ki aris t  droSi daxarjuli nivTierebis raodenoba. 

III rigis reaqciebisaTvis gvaqvs gantoleba 

t2
1

=Κ ⎥
⎦

⎤
⎢
⎣

⎡
−

− 22

1
)(

1
axa

 

arsebobsa aseve nulovani rigis da fsevdomonomolekuluri reaqciebi. 

qimiuri reaqciis rigis dadgena kinetikis erT-erTi mTavari amocanaa. 

rigis dadgenis ramodenime xerxi arsebobs. 

 1. reaqciis siCqaris gansazRvris Sedegad miRebul eqsperimentul 

monacemebs svaven pirveli, meore an mesame rigis reaqciebis ganto-

lebaSi, Tu gamoTvlili  K mudmivia (cdomilebis farglebSi), rea-

qciis rigis dasadgeni gantoleba sworad yofola SerCeuli.  

2. eqsperimentulad sazRvraven sawyisi nivTierebis naxevargardaqmnis 

periodsDda miRebul Sedegebs svaven  pirveli,N meore an mesame rigis 

reaqciebis gantolebaSi 

K
2ln

1 =τ ;   
Ka
1

2 =τ ;     23 2
3

Ka
=τ ; 

 n - uri rigis reaqciisaTvis 1

1
−= nn a

τ ; 

 naxevargardaqmnis periodi aris dro, romlis ganmavlobaSic sawyisi 

nivTierebis naxevarma ganicada gardaqmna. 
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3. grafikuli meTodi – igeba koncentraciis sxvadasxva funqciis 

droze damokidebulebis grafiki da SeirCeva wtfivi funqcia, pirveli 

rigis reaqciisaTvis wrfiv damokidebulebas iZleva lg c - t; meore rigis 

reaqciisaTvis  t
c

−
1

; nulovani rigis reaqciisaTvis koncentracia TviT 

abscisTa RerZis paraleluria. 

4. reagentebis siWarbis an izolaciis meTodi. swavloben erT-erTi  

sawyisi nivTierebis koncentraciis cvlilebis gavlenas reaqciis 

siCqareze da miRebuli SedegebiT adgenen reaqciis rigs. 

 

 

  

VI.3. paraleluri, mimdevrobiTi da SeuRlebuli 

rTuli reaqciebi 

          

    qimiuri reaqciebi, rogorc wesi, rTulia, ar mimdinareoben yvela 

sawyisi nawilakis erTdrouli urTierTqmedebiT, aramed Sedgebian 

ramodenime elementaruli stadiisagan. Eelementaruli stadia mini-

maluri siCqariT iqneba malimitirebeli, maSin mTeli rTuli qimiuri 

procesis siCqare ganisazRvreba swored am stadiis kinetikuri Tavise-

burebebiT.  

   rTul reaqciebs miekuTvneba Seqcevadi, paraleluri, mimdevrobiTi 

da SeuRlebuli reaqciebi. 

   Seqcevadia reaqcia, romelic erTnair pirobebSi oriive mimarTu-

lebiT mimdinareobs – pirdapiri da Sebrunebuli. reaqciebis umete-

soba ama Tu im xarisxiT Seqcevadia, ar mimdinareobs bolomde da 

drois raRac momentSi myardeba wonasworoba. 

  Pparaleluria reaqcia, romlis drosac sawyisi nivTiereba erTdro-

ulad ori an ramodenime mimarTulebiT ganicdis gardaqmnas. 

A  J  B 

A  J  D  

reaqciis siCqare  A  nivTierebis mimarT iqneba  
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VA = dt
dcA− = (K1+K2)cA 

sadac K1 da K2 pirveli da meore reaqciebs siCqareebis mudmivebia. 

   mimdevrobiTi ewodeba iseT reaqciebs, romelTac Sualeduri 

stadiebi aqvs, anu erTi reaqciis produqti, meoris sawyisi nivTi-

erebaa. 

A  J B J   D 

mimdevrobiTi reaqciis siCqare ganisazRvreba nela mimdinare, 

malimitirebeli stadiiT. 

    SeuRlebuli reaqciebi mimdinareoben erTsa da imave garemoSi 

erTdroulad. erTi TavisTavad mimdinare reaqcia iwvevs meore 

reaqciis warmarTvas, an erTi reaqcia iwvevs meoris inicirebas, 

romelic mis gareSe ar mimdinareobs 

A + B  J  M     (1)       

A + D J P     (2) 

Aan  A + B + D  J  M + P 

pirveli reaqcia damoukideblad mimdinareobs, meore ki masTan Seu-

Rlebulia an inicirdeba 1 reaqciiT.  A nivTierebas, romelic orive-

saTvis saerToa ewodeba aqtori, D nivTierebas aqceptori, xolo B-s  

romelic ainducirebs 2 reaqcias induqtori. Ffardobas, romliTac 

gamoisaxeba aqtoris ganawileba induqtorsa da aqceptors Soris 

ewodeba induqciis faqtori. SeuRlebuli reaqciis siCqare isazRvreba 

A nivTierebis xarjvis siCqariT. 

dt
dcV A−=  

   am reaqciebs aqs gansakuTrebuli mniSvneloba bioqimiur proce-

sebSi, isini mimdinareoben kvebis produqtebis daJangviT, sakvebis 

monelebis dros. Aam reaqciebis dros gamoyofili energia ixarjeba 

organizmisaTvis sasicocxlo mniSvnelobis nivTierebebis, maT Soris 

cilebisa da nukleinis mJavebis sinTezisaTvis.  
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VI.4.  katalizi 

 

   katalizatori cvlis qimiuri reaqciebis siCqares, rasac didi 

mniSvneloba aqvs warmoebaSi. xSirad saWiroa reaqciis daCqareba anu 

amiT im drois Semcireba romelic aucilebelia mza produqciis gamo-

saSvebad, an piriqiT reaqciis siCqaris Semcireba, magaliTad korozi-

uli procesebis. warmoebis bevr dargSi gansakuTrebiT ki kvebis mre-

wvelobaSi mniSvnelovani roli ekisreba fermentul katalizs, rome-

lic puris da sakonditro sacxobebisaTvis aucilebelia. 

     Qqimiuri reaqciis siCqaris cvlilebas iseTi nivTierebebis gavle-

niT, romelic reaqciis damTavrebis Semdeg ucvleli rCeba, katalizi 

ewodeba. nivTierebas, romelic iwvevs reaqciis siCqaris cvlilebas, 

xolo TviTon ucvlelia, katalizatori ewodeba. Tu katalizatorad 

reaqciis erTerTi produqtia reaqcias avtokatalizuri ewodeba. arCe-

ven dadebiT katalizs, rodesac reaqciis siCqare izrdeba da uaryo-

fiT katalizs, rodesac reaqciis siCqare mcirdeba. uaryofoT katali-

zators inhibitors uwodeben. nivTierebebs, romlebic aqveiTeben da-

debiTi katalizatoris aqtiurobas katalizatoris Sxamebi ewodeba, 

xolo nivTierebebs romlebic zrdian katalizatoris aqtiurobas 

promotorebs uwodeben. 

    katalizatorebi SerCeviTobiT xasiaTdebian. sxvadasxva katali-

zatoris gamoyenebis dros, erTi da igive reaqcia SeiZleba sxvadasxva 

mimarTulebiT wavides da sxvadasxva produqti mogvces. MmagaliTad: 

eTilis spirtis orTqlis volframis Jangze daSla gvaZlevs eTilens, 

xolo igive reaqcia spilenZze, rkinaze da nikelze iZleva Zmris 

aldehids. 

  katalizi homogenuria, rodesac katalizatori da moreagire nivTi-

erebebi erT fazaSia da maT Soris ar aris gamyofi zedapiri. hetero-

genuli katalizis dros, katalizatori calke fazas warmoadgens, igi 

gamoyofilia moreagire nivTierebebisagan fazaTa gamyofi zedapiriT.  

   Kkatalizatoris meSveobiT SesaZlebelia mxolod Termodinami-

kurad nebadarTuli reaqciebis daCqareba, e.i. reaqciebisa, romelTa 

mimdinareoba dakavSirebulia sistemis Tavisufali energiis Semcire-

basTan. Seqcevadi reaqciis wonasworobaze katalizatori gavlenas ar 
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axdens, igi zrdis pirdapiri da Sebrunebuli reaqciebis siCqareebs 

Tanabrad, amcirebs ra aqtivaciis energias da am dros wonasworobis 

mudmiva ucvlelia. Seqcevad reaqciebSi katalizatori aCqarebs wonas-

worobis damyarebas. 

_______________ 

kiTxvebi gameorebisaTvis 

1. ras Seiswavlis qimiuri kinetika. 

2. rogor gamoisaxeba qimiuri reaqciis siCqare. 

3. ra axdens gavlenas reaqciis siCqareze. 

4. ras ewodeba aqtivaciis energia. 

5. ra aris reaqciis molekuluroba. 

6. ratom ar arsebobs samze meti molekulurobis mqone reaqciebi. 

7. rogor ganisazRvreba reaqciis rigi. 

8. rogor iyofa rTuli reaqcirbi. 

9. rogori reqciebia katalizuri. 

10. ra aris dadebiTi da uaryofiTi katalizi.  
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terminologiuri leqsikoni 

         

avtokatalizuri ewodeba reaqcias Tu katalizatorad reaqciis 

erTerTi produqtia. 

  azeotropuls an ganuyoflad mduRares uwodeben orTqlis da siTxis  

erTnairi wonasworuli Sedgenilobis mqone xsnarebs. 

aqtivaciis energia ewodeba im saSualoze met energias romlic gaaCnia  

aqtiur molekulebs.  

aqtori ewodeba nivTierebas, romelic orive reaqciisaTvis saerToa.      

gamtarobiT an winaRobiT axasiaTeben nivTierebis mier denis gatare-

bis unars.  

galvanuri elementi ewodeba elements, romelSic qimiuri procesebis  

mimdinareobis Sedegad eleqtrodebze aRiZvreba potencialTa sxvaoba. 

   garemo aris, sistemisagan pirobiT an realurad gamoyofili mate-

rialuri samyaros danarCeni nawili, romelic moicavs danarCen obi-

eqtebs, romelTac SeuZlia gavlena iqonion sakvlev sistemaze. 

gaxsnis diferencialuri siTbo aris 1 moli nivTierebis gaxsnisas 

gamoyofili siTbo gamxsnelis iseT raodenobaSi, rom miRebuli xsnaris 

Semdgom ganzavebas aRar mohyves SesamCnevi siTburi efeqti. 

 gaxsnis integraluri siTbo ki _ 1 moli sufTa nivTierebis n mol 

gamxsnelSi gaxsnisas gamoyofili siTbo, rodesac garkveuli molarobis 

xsnari warmoiqmneba. 

dadebiTia katalizi, rodesac reaqciis siCqare izrdeba.  

   daxuruli ewodeba sistemas, Tu igi garemosTan ar axdens nivTiere-

baTa mimocvlas, magram SeuZlia masTan energiis gacvla. 

disociaciis xarisxi α  aris disocirebuli molekulebis ricxvis (n) 

fardoba xsnarSi arsebuli molekulebis saerTo ricxvTan ( N ): 

disociaciis (K ) mudmiva aris disocirebuli molekulebis ricxvis 

fardoba xsnarSi arsebuli aradisocirebuli molekulebis ricxvTan      

   ekvivalenturi eleqtrogamtaroba λ iseTi xsnaris eleqtrogamtarobaa,  

romelic Seicavs erT gram-ekvivalent gaxsnil nivTierebas da moTavsebu-

lia 1 santimetriT daSorebul eleqtrodebs Soris ganivkveTis farTo-

biT 1sm2. 
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   eleqtroqimia fizikuri qimiis nawilia, romelic Seiswavlis qimiuri 

da eleqtruli movlenebis urTierTkavSirs, maT urTuierTgardaqmnas. 

enTalpia aris sistemis Siga energia mudmivi wnevis pirobebSi. 

eqstensiuri Tvisebebi damokidebulia nivTierebis raodenobaze. 

eleqtrolizi Jangva-aRdgeniTi procesia, romelic eleqtrolitSi  

denis gatarebisas eleqtrodebze mimdinareobs.  

eleqtrolitebi ewodeba nivTierebebs, romelTa xsnarebi an nadnobebi  

atareben eleqtrul dens. 

eleqtrolituri disociaciis Teoriis 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. 

EeleqtromamoZravebeli Zala aris galvanuri elementis muSaobis  

efeqturobis raodenobrivi maxasiaTebeli – igi gviCvenebs ramdenad 

srulad xorcieldeba qimiuri energiis gardaqmna eleqtrul energiad.   

 Tavisuflebis xarisxTa ricxvi ( )S  ewodeba sistemis Termodinamikuri  

mdgomareobis ganmsazRvreli damoukidebeli cvladebis ricxvs, romelTa 

cvlileba ar iwvevs fazaTa ricxvis cvlilebas.  

 Termodinamika  Seiswavlis energiis erTi formidan meoreSi  

gardaqmnas, energiis efeqtur gamoyenebas misi sasargeblo muSaobad 

gardaqmnis mizniT. 

 Termodinamikuri procesi sistemis erTi an ramodenime parametris 

nebismier cvlilebas ewodeba.  

    Termodinamikis nulovani kanoni Tu a sistema imyofeba Tbur wonas-

worobaSi b sistemasTan, xolo es ukanaskneli Tavis mxriv wonasworo-

baSia mesame g sistemasTan, , a da g sistemebi iqnebian erTmaneTTan Termo-
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dinamikur wonasworobaSi da  kontaqtis dros, maT Soris siTbocvla ar 

moxdeba. 

   Termodinamikis pirveli kanonis Fformulirebebi 

1. energia arafrisagan ar warmoiqmneba da arc ukvalod qreba, igi erTi  

formidan meoreSi gadadis – es bunebis fundamenturi kanonia (energiis 

Senaxvisa da gardaqmnis kanoni - maieri); 

2. erTi saxis energia sxva saxis energiad gardaiqmneba zustad ekvi-    

  valenturi raodenobiT (jouli, maieri); 

3. SeuZlebelia iseTi manqanis Seqmna, romelic imuSavebs energiis 

miwodebis gareSe da Seasrulebs sasargeblo muSaobas; 

4. pirveli gvaris mudmivi Zravas arseboba SeuZlebelia (ostvaldi). 

5. izolirebuli sistemis energia mudmivia (jouli). 

   Termodinamikis meore kanonis Fformulirebebi 

1.izolirebuli sistemis mdgomareoba mdgradia, rodesac misi entropia 

maqsimaluria (fermi). 

2. bunebaSi yoveli fizikuri an qimiuri procesi ise mimdinareobs, rom am 

procesSi monawile yvela sxeulis entropia izrdeba (planki). 

3. siTbo civi sxeulidan cxel sxeuls TavisTavad muSaobis Sesrulebis 

gareSe ver gadaecema (klauziusi). 

4. SeuZlebelia iseTi periodulad moqmedi manqanis arseboba, romelic 

gamaTboblidan miRebul mTel siTbos muSaobad gardaqmnis macivrze 

siTbos nawilis gadacemis gareSe (planki). 

5. Termodinamikuri sistemis nebismieri mdgomareobis uSualo siaxloves 

iseTi mdgomareobebi arsebobs, romlebic Zalze mcired gansxvavdeba, 

magram maTi miRweva siTbocvlis gareSe SeuZlebelia (karaTeodori). 

6. meore gvaris mudmivi Zravas ararsebobis principi (ostvaldi).  

   Termodinamikis mesame kanonis formulirebebi 

!.nebismieri Termodinamikurad wonasworuli procesis entropia 

absolutur nulze nulis tolia ( plankis postulati). 

2. absoluturi nuli miuRwevelia. 

3. absolutur nulTan miaxloebisas enTalpis ( )HΔ  da jibsis Tavisufa-

li energiis ( )GΔ  mniSvnelobebi erTmaneTs uaxlovdebian (nernstis siT-

buri Teorema). 
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Termoqimia ewodeba qimiuri Termodinamikis nawils, romelic qimiuri 

reaqciebis, fazuri gardaqmnebis, gaxsnis da a.S.  siTbur efeqtebs Sei-

swavlis.  

sistema aris materialuri samyaros nawili, romelic Cveni dakvirvebis 

an kvlevis obieqts Seadgens. 

izolirebulia sistema, Tu is garemomcvel samyarosTan ar axdens arc 

nivTierebis, arc energiis mimocvlas.  

idealuria airi, Tu misi molekulebis zomebi usasrulod mcirea da 

maT Soris urTierTqmedeba umniSvneloa; misi Siga energia damokidebulia 

mxolod temperaturaze da ar aris damokidebuli wnevasa da mocu-

lobaze, idealeri airi emorCileba klapeiron-mendeleevis kanons PV=RT. 

idealuria xsnari, Tu misi Semadgeneli komponentebis Serevisas ar  

aRiZvreba gansakuTrebuli xasiaTis urTierTqmedebis Zalebi da mocu-

loba da Siga energia ucvlelia.   

intensiuria Tvisebebi, romlebic ar aris damokidebuli nivTierebis 

raodenobaze 

induqtori ewodeba nivTierebas, romelic ainducirebs 2 reaqcias.     

induqciis faqtori ewodeba fardobas, romliTac gamoisaxeba aqtoris 

ganawileba induqtorsa da aqceptors Soris. 

 katalizi ewodeba Qqimiuri reaqciis siCqaris cvlilebas iseTi  

nivTierebebis gavleniT, romelic reaqciis damTavrebis Semdeg ucvleli 

rCeba.  

katalizatori ewodeba nivTierebas, romelic iwvevs reaqciis siCqaris 

cvlilebas, xolo TviTon ucvlelia.  

katalizatoris Sxamebi ewodeba nivTierebebs, romlebic aqveiTeben 

dadebiTi katalizatoris aqtiurobas. 

kirxhofis kanonis Tanaxmad, qimiuri reaqciis siTburi efeqtis 

temperaturuli koeficienti ( CΔ ) reaqciis Sedegad miRebuli da aRebuli 

nivTierebebis siTbotevadobebis sxvaobis tolia. 

koligatiuri Tvisebebi ewodeba xsnarTa zogadi Tvisebebs romlebic 

ganpirobebulia gamxsnelis bunebiT da gaxsnili nivTierebis koncentra-

ciiT da ar aris damokidebuli gaxsnili nivTierebis Tvisebebze.   



   

 85

komponenti ( )K  aris qimiurad erTgvarovani nivTiereba, sistemis 

Semadgeneli nawili, romelic SeiZleba sistemidan gamovyoT da 

romelsac damoukideblad arseboba SeuZlia.  

konovalovis meore kanonis Tanaxmad, maqsimums najeri orTqlis wirze  

Seesabameba minimumi duRilis temperaturis wirze, xolo minimums najeri 

orTqlis wirze – maqsimumi duRilis temperaturis wirze. 

konovalovis pirveli  kanonis  Tanaxmad,  orTqlSi  im  komponen- 

tis siWarbea, romlis duRilis temperaturac naklebia an romlis 

damatebac amcirebs xsnaris duRilis temperaturas. 

kristalhidratis warmoqmnis siTbo tolia uwylo marilis gaxsnis 

siTbosa da kristalhidratis gaxsnis siTboTa sxvaobisa.  

kuTri eleqtrogamtaroba ( χ  ) iseTi xsnaris eleqtrogamtarobaa, rome- 

lic moTavsebulia 1 sm sigrZis da 1sm2 ganivkveTis mqone WurWelSi, roca 

potencialTa sxvaoba 1 voltia. 

kuTri siTbotevadoba siTbos is raodenobaa, romelic saWiroa 1 g. 

nivTierebis 1 0 -iT gasaTbobad, misi ganzomilebaa  j/grad.g, kal/grad.g.  

  masuri (moculobiTi) wili  ewodeba W  _ gaxsnili nivTierebis masis 

(moculobis) fardobas xsnaris saerTo masasTan (moculobasTan), mas 

gamosaxaven mTelis nawilebiT an procentobiT. 

 B meore gvarisaa eleqtrodi Tu liToni dafarulia Tavisive Znelad- 

xsnadi mariliT, CaSvebulia imave anionis Semcvel adviladxsnadi mari-

lis xsnarSi da Seqcevadia anionis mimarT.  

   mesame gvaris eleqtrodebi Sedgeba liTonisagan, romelic dafarulia 

Tavisive Zneladxsnadi mariliT, romelic SexebaSia imave anionis mqone 

sxva Zneladxsnad marilTan da CaSvebulia ukanasknelis kaTionis mqone 

adviladxsnad marilSi .                                                                                

mimdevrobiTi ewodeba iseT reaqciebs, romelTac Sualeduri stadiebi  

aqvs, anu erTi reaqciis produqti, meoris sawyisi nivTierebaa. 

molaluri ( )m  xsnari gviCvenebs 1000 g gamxsnelSi gaxsnili nivTi-

erebis gram-molekulebis ricxvs. 

molekuluroba aris qimiuri reaqciis elementarul aqtSi monawile 

molekulebis ricxvi. 
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   moluri siTbotevadoba aris 1 moli nivTierebis 1 0 -iT gasaTbobad sa-

Wiro siTbos raodenoba. misi ganzomilebaa j/grad.moli, kal/grad.moli.    

moluri wili ewodeba gaxsnili nivTierebis molTa ricxvis fardobas 

xsnarSi arsebuli molebis saerTo ricxvTan ( )iN .  

   moluri koncentracia ( )M  gviCvenebs 1 l xsnarSi arsebuli gaxsnili 

nivTierebis gram-molekulebis raodenobas. misi ganzomilebaa mol/l. 

   muSaoba ( )W  erTi sistemidan meoreze an sistemidan mis garemomcvel  

samyaroze energiis gadacemis formaa. 

najeri orTqli ewodeba siTxesTan wonasworobaSi myof orTqls 

xolo mis wnevas _  najeri orTqlis wneva. 

  najeri ewodeba xsnars, romelSic aRebuli nivTiereba mocemul 

temperaturaze metad aRar ixsneba.  

naxevargardaqmnis periodi aris dro, romlis ganmavlobaSic sawyisi  

nivTierebis naxevarma ganicada gardaqmna. 

   neitralizaciis siTbo – siTbos is raodenobaa, romelic gamoiyofa 

erTi gram-ekvivalenti mJavas erT gram-ekvivalenti tutiT ganeitralebis 

dros.  

nernst-Silovis ganawilebis kanoni Tu nivTiereba gaxsnilia or urTi-

erTuxsnad (I da II) siTxeSi, wonasworobis damyarebis Semdeg, es nivTie-

reba ganawildeba orive siTxeSi garkveuli TanafardobiT.  

normaluri koncentracia ( )N  miuTiTebs 1 l xsnarSi arsebuli 

gaxsnili nivTierebis gram-ekvivalentis raodenobas. misi ganzomilebaa  

g.ekv/l.  

   omis kanonis Tanaxmad denis Zala I pirdapirproporciulia gamtaris  

boloebze potencialTa sxvaobisa U da ukuproporciulia gamtaris R 

winaRobisa          

osmosuri wneva iseTi wnevaa, romliTac unda vimoqmedoT xsnarze, raTa  

misi orTqlis wneva gautoldes sufTa gamxsnelis orTqlis wnevas.   

paraleluria reaqcia, romlis drosac sawyisi nivTiereba erTdro- 

ulad ori an ramodenime mimarTulebiT ganicdis gardaqmnas.  

   parcialuri moluri sidide ewodeba eqstensiuri sididis g kerZo 

warmoebuls, xsnaris erT-erTi komponentis in  molTa ricxvis mimarT 
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mudmivi wnevis ( )constp = , temperaturis ( )constT =  da danarCeni 

komponentebis molTa ricxvis mudmivobis pirobebSi. 

   pirveli gvarisaa eleqtrodebi rodesac liToni CaSvebulia Tavisive 

ionebis Semcvel xsnarSi da Seqcevadobas iCenen kaTionis mimarT.            

     polarizacia ewodeba eleqtrodebze eleqtrolizis produqtebis iseT 

gamoyofas, romelic iwvevs gare wyaros em Zalis sawinaaRmdego 

mimarTulebis em Zalis aRZvras.                                                          

promotorebs uwodeben nivTierebebs romlebic zrdian kataliza-

toris aqtiurobas. 

raulis kanonis Tanaxmad, gamxsnelis najeri orTqlis wneva ( )1P  xsna-

ris zemoT naklebia sufTa gamxsnelis najeri orTqlis ( )0
1P  wnevaze, 

1P < 0
1P .  

reaqcia Seqcevadia, Tu reaqciis sawyis da saboloo produqtebs erTsa 

da imave pirobebSi SeuZlia urTierTgardaqmna. 

reaqciis siTburi efeqti aris siTbos is raodenoba, romelic 

gamoiyofa an STainTqmeba reaqciis dros, rodesac sistemaSi araviTari 

muSaoba ar sruldeba, garda gafarToebis muSaobisa da reaqciis 

produqtebs iseTive temperatura aqvT, rogorc sawyis nivTierebebs. 

reaqciis siCqare proporciulia moreagire nivTierebaTa koncentra 

ciebis namravlisa. 

   reaqciis siCqaris mudmiva tolia iseTi reaqciis siCqarisa, rodesac 

moreagire nivTierebaTa koncentraciebi an maTi namravli erTis tolia.  

  reaqciis siCqaris temperaturuli koeficienti (γ)  ewodeba ricxvs, 

romelic gviCvenebs ramdenjer izrdeba reaqciis siCqare sareaqcio aris 

100 –iT gadidebisas. 

reaqciis rigi aris reaqciis siCqaris damokidebuleba moreagire kom- 

ponentebis koncentraciaze.  

siTbotevadoba aris sistemis mier STanTqmuli siTbos raodenobis  

fardoba am dros miRebul temperaturis namatTan, rodesac araviTari 

gardaqmna da muSaoba ar sruldeba. siTbotevadoba aris nivTierebis 1 0 C-

iT gasaTbobad saWiro siTbos raodenoba. j/grad.moli, kal/grad.moli 

sirulyofilia (idealizirebuli) xsnarebi romlebic msgavsebi kompo- 
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nentebisagan warmoiqmnebian da maTi miRebis dros ar xdeba siTburi 

efeqtisa da moculobis cvlileba, xolo entropia izrdeba. 

standartul potencialad miRebulia is potenciali, romelic aqvs  

metals CaSvebuls erTis toili aqtiurobis mqone Tavisive ionebis 

Semcvel xsnarSi.  

   standartuli pirobebia temperatura 298K, wneva 101,3 kpa an tempera-

tura 250C, wneva 1 at. 

temperatura ( )T  sxeulis siTburi mdgomareobis pirobiTi sazomia igi  

sistemis yvela nawilakis saSualo kinetikuri energiis gamomsaxvelia, 

igi izomeba K an 0C. 

titri ewodeba erT mililitr xsnarSi gaxsnili nivTierebis raodeno- 

bas, gamosaxuls gramobiT ( )T .  

uaryofiTia katalizi, rodesac reaqciis siCqare mcirdeba.  

   uaryofiTi katalizatori amcirebs reaqciis siCqares, maT promoto-

rebs uwodeben.    

   faza aris sistemis homogenuri nawilebis erTobliobaa, romlebic 

erTnairia SedgenilobiT, qimiuri da fizikuri TvisebebiT da sistemis 

danarCeni nawilebisagan gamoyofilia gamyofi zedapiriT.            

   faradeis kanonebi.                                                          

1. eleqtrolizis dros eleqtrodebze gamoyofili nivTierebis raodnoba 

proporciulia eleqtrolitSi gavlili eleqtroobis raodenobisa.      

2.  eleqtroobis toli raodenobebi eleqtrolizis dros sxvadasxva 

qimiuri naerTidan gamoyofen nivTierebaTa  ekvivalentur raodenobebs. 

Ria ewodeba sistemas, romelic garemosTan cvlis nivTierebebs da 

energias. 

qimiuri potencialia μ izobaruli potencialis kerZo warmoebuli i -

uri komponentis molTa ricxvis mimarT.  

qimiuri kinetika swavlobs procesis siCqares, meqanizms, mis damo- 

kidebulebas sxvadasxva faqtorze, romelic aCqarebs an anelebs reaqcias.  

Seqcevadia reaqcia, romelic erTnair pirobebSi oriive – pirdapiri 

da Sebrunebuli mimarTulebiT mimdinareobs.  
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 Seqcevads uwodeben process TermodinamikaSi, Tu sistema ise ubrun-

deba sawyis mdgomareobas, rom gadis pirdapiri procesis dros gavlil 

yvela mdgomareobas.    

    SeuRlebuli reaqciebi mimdinareoben erTsa da imave garemoSi 

erTdroulad, erTi TavisTavad mimdinare reaqcia iwvevs meore reaqciis 

warmarTvas, an erTi reaqcia iwvevs meoris inicirebas, romelic mis 

gareSe ar mimdinareobs 

Siga energia (U) aris mocemuli sistemis Semadgeneli yvela nawila- 

kis potenciuri da kinetikuri energiebis jami, ar moicavs mTeli 

sistemis potenciur da kinetikur energiebs.  

ZiriTadi ewodeba parametrebs, romelTa gansazRvra cdiT SeiZleba.    

wriuli procesi an cikli ewodeba process, rodesac sistema 

ubrundeba sawyis mdgomareobas. 

warmoqmnis siTbo siTbos is raodenobaa, romelic gamoiyofa an 

STainTqmeba 1 moli naerTis miRebisas martivi nivTierebebidan 

standartul pirobebSi (101,3 kpa da 298 K). 

wvis siTbo siTbos is raodenobaa, romelic gamoiyofa 1 moli naerTis 

sruli wvisas Warb JangbadSi. 

   xsnari ori an meti nivTierebisagan warmomdgari cvladi Sedgenilo-

bis erTgvarovani sistemaa. 

xsnadoba ewodeba nivTierebis gaxsnis unars ama Tu im gamxsnelSi, ,  

xsnadobis raodenobriv maxasiaTebels ki _ xsnadobis koeficienti.   

   xsnadobis koeficienti ewodeba gramebiT  gamosaxul nivTierebis 

maqsimalur raodenobas, romelic mocemul temperaturaze 100 g gamxs-

nelSi ixsneba. 

xsnaris koncentracia gamosaxavs gaxsnili nivTierebis raodenobas 

xsnaris an gamxsnelis garkveul moculobaSi an wonaSi.   

jibsis fazaTa wesis Tanaxmad, wonasworul sistemaSi, romelzec gare 

faqtorebidan mxolod wneva da temperatura axdens gavlenas, 

Termodinamikuri Tavisuflebis xarisxTa ricxvi udris komponentebis 

ricxvs, minus fazaTa ricxvi da plius ori. S = K – F + 2 

heterogenuli katalizis dros, katalizatori calke fazas 

warmoadgens, igi gamoyofilia moreagire nivTierebebisagan fazaTa 

gamyofi zedapiriT.  
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.heterogenuls uwodeben sistemas, romelSic fazaTa gamyofi zedapiri 

arsebobs.  

hesis kanonis Tanaxmad, reaqciis siTburi efeqti damokidebulia 

sistemis sawyis da saboloo mdgomareobaze da ara reaqciis mimdina-

reobis gzaze. 

henris kanonis Tanaxmad, mudmivi temperaturis pirobebSi siTxis mocu-

lobaSi gaxsnili airis raodenoba misi parcialuri wnevis proporci-

ulia. 

homogenuria katalizi, rodesac katalizatori da moreagire nivTiere- 

bebi erT fazaSia.  

homogenuria sistema, Tu mis SigniT ar aris TvisebebiT da Sedgenilo-

biT gansxvavebuli nawilakebis gamyofi zedapirebi.  
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