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Tavi pirveli 
 

1. qimiis laboratoriaSi muSaobis zogadi 
wesebi 

 
1. qimiis laboratoriaSi muSaobisaTvis au- 

cilebelia students hqondes: 
a) laboratoriaSi samuSao specialuri 

xalaTi, xelisa da WurWlis gasam- 
Sralebeli tilo da Cvari; 

b) laboratoriuli praqtikumisaTvis 
gankuTvnili rveuli. 

2. praqtikuli muSaoba studentma unda Seas- 
rulos individualurad garda miTiTebuli 
zogierTi samuSaosi. 

3. studenti winaswar ecnoba cdis Sinaarss, 
awyobs xelsawyos, imaragebs saTanado Wur- 
Welsa da reaqtivebs. 

4. cdas akvirdeba guldasmiT, yuradRebas aq- 
cevs yvela movlenas da rveulSi iwers Ca- 
tarebuli samuSaos mokle Sinaarss, reaq- 
ciis tolobebs. 

5. studenti valdebulia daicvas sisufTave 
laboratoriaSi, xolo samuSaos damTavre- 
bis Semdeg wesrigSi moiyvanos samuSao ma- 
gida, garecxos da gaasufTavos Tavis mier 
gamoyenebuli WurWeli da xelsawyoebi. 
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6. studenti valdebulia gaufrTxildes la- 
boratoriis qonebas, ar gatexos da ar gaa- 
fuWos WurWeli da xelsawyoebi; momWirned 
xarjos reaqtivebi. 

7. mJavaTa, tuteTa da marilTa xsnarebis nar- 
Cenebi unda Caisxas ara wyalsadenis niJara- 
Si, aramed maTTvis miCenil Tixis qilaSi. 

 

2.  reaqtivebiT sargeblobis wesebi 
 

1. myari qimiuri nivTiereba unda inaxebodes 
milesilsacobian minis qilebSi, xolo 
xsnarebi – sareaqtivo SuSebSi. 

2. yovel sareaqtivo qilasa da SuSas auci- 
leblad unda hqondes etiketi, romelzedac 
naCvenebi iqneba reaqtivis saxelwodeba da 
qimiuri formula. xsnars unda eweros kon- 
centracia. 

3. sareaqtivo qilidan myari reaqtivi unda 
amoviRoT rqis, faifuris an rkinis kov- 
ziT, an SpateliT, romelic Semdeg auci- 
leblad unda gasufTavdes. 

4. sareaqtivo boTlidan xsnari unda gadmo- 
vasxaT etiketis mopirdapire mxridan. 

5. reaqtivebiT sargeblobis Semdeg sareaqtivo 
WurWlebs Tavi maSinve unda davucvaT da 
davdgaT misTvis gankuTvnil adgilas. 
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6. sareaqtivo SuSebis sacobebi araviTar Sem- 
TxvevaSi ar unda iqnes areuli erTmaneTSi. 

7. Warbad aRebuli reaqtivi ar SeiZleba Cai- 
yaros an Caisxas ukan sareaqtivo WurWelSi. 

8. vercxlisa da sxva Zvirfasi liTonebis na- 
erTebis narCenebi unda Segrovdes specia- 
lur WurWelSi. 

 
 

3.  usafrTxoebis teqnikis dacva 
 

1. momwamvlel gazebTan da arasasiamovno su- 
nis mqone nivTierebebTan muSaoba unda war- 
moebdes amwov karadaSi. 

2. aqrolad da advilad aalebad nivTierebeb- 
Tan muSaoba unda warmoebdes cecxlisgan 
moSorebiT (umjobesia amwov karadaSi). 

3. saWiroa, wesrigSi iyos xanZarsawinaaRmde- 
go saSualebebi – wyali da qviSa, romle- 
bic misawvdom adgilebze unda imyofebo- 
des. 

4. cdebi unda Catardes xelsawyoebis winaswa- 
ri Semowmebis Semdeg. 

5. yovlad dauSvebelia reaqtivebis gemos ga- 
sinjva da uetiketo reaqtivebiT sargeblo- 
ba. 

6. nivTierebis daynosvisaTvis saWiroa saTana- 
do wesis dacva. 

7. dauSvebelia Caxedva im WurWelSi, romel- 
Sic duRs an asxamen siTxes. 
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8. Sxefebis Tavidan asacileblad sinjaraSi 
Casxmuli siTxe unda gacxeldes mTlianad. 

9. siTxis gacxelebisas sinjaris piri moari- 
deT amxanags. 

10. laboratoriaSi yovelTvis unda iyos gama- 
neitralebeli xsnarebi tansacmelze an 
sxeulze moxvedrili mJavebisa da tuteebis 
wveTebis gasaneitraleblad (sodis, amiakis, 
ZmarmJavasa da bormJavas xsnarebi). 

11. Wrilobisa da sidamwvris SemTxvevaSi da- 
zaralebuls pirveli daxmareba unda gaewi- 
os adgilze laboratoriaSi arsebuli af- 
Tiaqidan. Zlieri mowamvlis SemTxvevaSi 
saswrafod unda mivmarToT eqims. 

12. laboratoriidan gamosvlis win kargad un- 
da SevamowmoT samuSao magida, onkani da 
eleqtrogayvaniloba. 

 
 

4.  qimiuri WurWlebi da xelsawyoebi 
 

muSaobis dawyebis win studenti valdebulia 
gaecnos im WurWelsa da xelsawyoebs, romelic 
mas sWirdeba muSaobis procesSi. 

qimiuri WurWeli daniSnulebis mixedviT iyo- 
fa or jgufad: zogadi daniSnulebisa da specia- 
luri daniSnulebis WurWeli. zogadi daniSnule- 
bis WurWels ekuTvnis: 1) sinjarebi; 2) qimiuri 
Wiqebi  (sxvadasxva  moculobisa  da  formis); 3) 
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Zabrebi (Cveulebrivi, sawveTi, gamyofi, damcveli 
da sxva); 4) brtyelZira kolbebi, erlenmeieris 
konusuri kolbebi, bunzenis kolba; 5) sazomi ci- 
lindrebi, menzurebi; 6)  retorta; 7)  kristaliza- 

torebi; 8) pipetebi; 9) biuretebi; 10) sareaqtivo 
WurWlebi da qilebi; 11) minis milebi da wkirebi. 

specialuri daniSnulebis minis WurWels 
ekuTvnis: 

1) mrgvalZira kolbebi; 2) gamosaxdeli kol- 
bebi (viurcisa da klaizenis); 3)  sazomi kolbebi; 
4) eqsikatori; 5) dreqselis WurWeli (ixmareba 
airis garecxvisa da gaSrobisaTvis); 6) tiSCenkos 
WurWeli (igive daniSnulebisaTvis, risTvisac 
dreqselis WurWeli); 7) kipis xelsawyo (ixmareba 
airebis misaRebad). 
 

faifuris WurWeli 
 

1. sxvadasxva zomis faifuris jamebi. 
2. faifuris rodini filTaqviT. 
3. faifuris tigeli (gamoiyeneba nivTierebaTa 

gasaxureblad an dasawvavad). 
4. faifuris samkuTxedi (ixmareba tigelis ga- 

xurebis dros). 
5. biuxneris Zabrebi (kristaluri naleqis ga- 

sawurad). 
 

gasaTbobi xelsawyoebi 

1. spirtqura – iZleva 800_10000C-mde tempera- 
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turis als. 
2. benzinis sanTura – iZleva 1000_13600C-mde 

als. 
3. bunzenisa da teklus gazsanTurebi, romle- 

bic iZlevian 1200_15000C-mde als. 
gaxureba SeiZleba moxdes uSualod alze, az- 

bestis badeze an abazanebze. laboratoriaSi ga- 
moiyeneba wylis abazana, qviSis abazana; qviSis 
abazanaze xdeba nivTierebis gaxureba maRal tem- 
peraturaze frTxilad da Tanabrad. 
 

laboratoriis mowyobiloba 
 

1) Stativi; 2) samfexa; 3) hofmanisa da moris 
momWerebi; 4) rkinis maSebi; 5) pinceti; 6) saSrobi 
eleqtrokarada; 7) xis momWerebi; 8) wylis gamo- 
saxdeli kubi; 9)  teqnikur-qimiuri saswori. 

 
laboratoriaSi samgvar saswors xmaroben: 

 
1. nivTierebis SedarebiT arazusti awonvisaT- 

vis teqnikur saswors, romliTac nivTiere- 
bis wonas gansazRvraven 2-3 g sizustiT. 

2. nivTierebis zusti awonvisaTvis sargeblo- 
ben qimiur-teqnikuri sasworiT, romelzedac 
SeiZleba aiwonos nivTiereba 0,01 g sizus- 
tiT. 

3. nivTierebis didi sizustiT awonvisaTvis xma- 
roben analizur saswors da eleqtrosas- 
wors, romelic 0,0002 g sizustiT wonis. 
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Tavi meore qimiur 

reaqciaTa tipebi 

nivTierebis masis mudmivobis kanoni 

 
bunebaSi momxdar ama Tu im cvlilebas mov- 

lena ewodeba. movlenebi ori saxisaa:  fizikuri 
da qimiuri. fizikuri movlenis dros icvleba 
sxeulis forma, agregatuli mdgomareoba, magram 
misi Semadgenloba ucvleli rCeba. qimiuri mov- 
lenis dros icvleba nivTierebis Semadgenloba, 
ris Sedegadac warmoiqmneba axali nivTiereba. qi- 
miur movlenas sxvanairad qimiuri reaqcia ewo- 
deba. 

qimiuri reaqciis aRZvrisaTvis saWiroa meqani- 
kuri, siTburi, eleqtruli da sinaTlis energi- 
is zemoqmedeba. qimiuri reaqciis dros adgili 
aqvs siTbos gamoyofas an STanTqmas. amis mixed- 
viT arCeven egzoTermul (siTbos gamoyofiT mim- 
dinare) da endoTermul (siTbos STanTqmiT mim- 
dinare) reaqciebs. 

eqsperimentulad dadasturebulia, rom reaq- 
ciaSi monawile nivTierebaTa masa yovelTvis to- 
lia reaqciis Sedegad warmoqmnil nivTierebaTa 
masisa. am kanons ewodeba nivTierebaTa masis mud- 
mivobis kanoni. 

reaqciaSi monawile da reaqciis Sedegad miRe- 
buli nivTierebaTa raodenobisa da Sedgenilo- 
bis mixedviT qimiuri reaqciebi iyofa oTx tipad: 
SeerTebis, daSlis, Canacvlebisa da mimocvlis. 
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reaqcias, romlis drosac ori an meti nivTie- 
rebidan warmoiqmneba erTi rTuli nivTiereba, Se- 
erTebis reaqcia ewodeba. magaliTad: 

Fe + S −−− FeS  
2H2 + O2 −−− 2H2O 

CaO + CO2 −−− CaCO3 da sxva. 
reaqcias, romlis drosac erTi rTuli nivTi- 

erebidan ori an meti axali nivTiereba miiReba, 
daSlis reaqcia ewodeba. magaliTad: 

2KNO3 −−− 2KNO2 + O21 
2HgO −−− 2Hg + O21 

reaqcias martiv da rTul nivTierebebs Soris, 
romlis drosac martivi nivTierebis atomebi Cae- 
nacvleba rTuli nivTierebis Semadgenel ato- 
mebs, ris Sedegadac axali martivi da axali 
rTuli nivTiereba miiReba, Canacvlebis reaqcia 
ewodeba. magaliTad: 

Zn + H2SO4 −−− ZnSO4 + H21 
Hg(NO3)2 + Cu −−− Cu(NO3)2 + Hgτ da sxva. 

reaqcias or rTul nivTierebas Soris, rode- 
sac maTi Semadgeneli atomebi an atomTa jgufebi 

icvleba, ris Sedegadac ori axali rTuli niv- 
Tiereba miiReba, mimocvlis reaqcia ewodeba.  ma- 
galiTad: 

NaCl + AgNO3 −−− AgClτ + NaNO3 

Pb(NO3)2 + Na2S −−− PbSτ + 2NaNO3 da sxva. 
 

samuSao #1 
1. fizikuri da qimiuri movlenebi 

cda 1. aiReT 3-4 sm sigrZis magniumis lenti, 
pincetiT daikaveT erTi bolo da meore    bolo 
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SeitaneT spirtquris alSi. magniumi  daiwyebs 
wvas TvalismomWreli sinaTlis gamoyofiT, ris 
Sedegadac is gardaiqmneba TeTr fxvnilad – mag- 
niumis oqsidad: 

2Mg + O2 −−− 2MgO 
cda 2. aiReT sufTa qaRaldis ori naWeri. 

erTze moaTavseT 2 g rkinis naqlibi, meoreze – 
amave raodenobis gogirdis fxvnili. SeiswavleT 
am nivTierebaTa Tvisebebi. amisaTvis gamoiyeneT 
magniti. naxavT, rom rkinis naqlibi magnitiT mii- 
zideba, xolo gogirdis fxvnili ara. SeamowmeT 
wyalTan damokidebuleba. wylian sinjaraSi rki- 
nis naqlibi CaiZireba, xolo gogirdis fxvnili 
ara, zeviT itivtivebs. SeamowmeT rkinis naqlibi- 
sa da gogirdis fxvnilis xsnadoba gogirdnax- 
SirbadSi. aRmoCndeba, rom rkina ar ixsneba, xo- 
lo gogirdi gaixsneba. amis Semdeg moamzadeT na- 
revi – rkinis naqlibs SeurieT gogirdis fxvni- 
li; SeamowmeT narevis Tvisebebi magnitiT, wyliT 
da gogirdnaxSirbadiT. dainaxavT, rom narevSi 
rkinasa da gogirds Tvisebebi SenarCunebuli 
aqvT. amrigad daaskvniT, rom Tqvens mier momza- 
debuli narevi warmoadgens meqanikur narevs. 

cda 3. qimiur-teqnikur sasworze awoneT 1 g 
gogirdi da 1,75 g rkinis fxvnili. kargad Seuri- 
eT erTmaneTs qaRaldis furcelze da CayareT 
mSral sinjaraSi, romelsac daamagrebT odnav 
daxrilad Stativze momWeriT. sinjara jer 
mTlianad SeaTbeT spirtquriT, Semdeg ki sinja- 
ris qveda nawili gaacxeleT. roca narevi gavar- 
varebas daiwyebs, rac reaqciis dawyebas  niSnavs, 
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gacxeleba SewyviteT. reaqcia gagrZeldeba gamo- 
yofili siTbos xarjze. gaciebuli sinjara gate- 
xeT da gamoiReT masSi arsebuli myari masa. igi 
warmoadgens rkinisa da gogirdis naerTs – go- 
girdovan rkinas. reaqciis toloba gamoisaxeba 
ase: 

Fe + S −−− FeS 
Tqvens mier miRebuli nivTiereba faifuris 

rodinSi gaafxviereT. SeamowmeT, SeinarCuna Tu 
ara gogirdma da rkinam Tav-TavianTi Tvisebebi. 
Semowmebis Sedegebis mixedviT daaskvniT, rom na- 
revis gavarvarebas mohyva qimiuri reaqcia, ris 
Sedegadac miiReba axali nivTiereba, romelic 
warmoadgens qimiur naerTs. es naerTi sruliad 
gansxvavdeba rkinisa da gogirdisagan. 

aRebuli gogirdi da rkina martivi nivTiere- 
bebia, xolo maT Soris qimiuri reaqciis Sedegad 
warmoqmnili axali nivTiereba – gogirdovani 
rkina – rTuli nivTierebaa. 
 

2. qimiur reaqciaTa tipebi 

SeerTebis reaqcia 

cda 4. aiReT ori sinjara; erTSi CaasxiT kon- 

centrirebuli amoniumis tute NH4OH, xolo meo- 
reSi – koncentrirebuli marilmJava HCl. sinja- 
ris pirebi miuaxloveT erTmaneTs. gamoiyofa bo- 
li, rac imis maCvenebelia, rom warmoiqmna amoni- 
umis qloridi – NH4Cl: 

NH3 + HCl −−− NH4Cl 
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daSlis reaqcia 
 

cda 5. mSral sinjaraSi CayareT kaliumis 

nitratis (KNO3) fxvnili. sinjara momWeriT dai- 
kaveT da frTxilad gaacxeleT spirtquris al- 
ze. gaxurebis Sedegad kaliumis nitrati daiSle- 
ba da gamoiyofa Jangbadi: 

2KNO3  −−− 2KNO2 + O21 
gamoyofili Jangbadi SeamowmeT mbJutavi kvariT. 

 
Canacvlebis reaqcia 

cda 6. sinjaraSi CaagdeT granulirebuli Tu- 

Tiis 2-3 marcvali da daumateT ganzavebuli go- 
girdmJava. sinjaras moargeT sacobi gazgamyvani 
miliT. rodesac reaqcia intensiurad warimarTe- 
ba, gazgamyvan milTan miitaneT anTebuli kvari. 
SeamCnevT, rom gamoyofili wyalbadi wvas daiw- 
yebs. 

Zn + H2SO4 −−− ZnSO4 + H21 
cda 7. sinjaraSi CaasxiT spilenZis (II) sul- 

fatis xsnari da CauSviT rkinis lursmani. cota 
xnis Semdeg rkinis lursmanze gamoiyofa wiTeli 
feris fena; es spilenZia: 

CuSO4 + Fe −−− FeSO4 + Cuτ 
 

mimocvlis reaqcia 
cda 8. sinjaraSi CaasxiT 2-3 ml natriumis 

qloridis xsnari. mas wveTobiT daamateT vercx- 
lis nitratis (AgNO3) xsnari. warmoiqmneba TeT- 
ri xaWosebri naleqi AgCl: 

NaCl + AgNO3 −−− AgClτ + NaNO3 
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3. nivTierebis masis mudmivobis kanoni 
 

cda 9. aiReT sruliad mSrali, didi zomis 
erlenmeieris kolba da moargeT rezinis sacobi. 
sacobi gaxvriteT da masSi gaatareT rkinis kov- 
zis Rero. rkinis kovzze daamagreT stearinis 
sanTeli. kovzi sacobTan da sanTelTan erTad 
awoneT qimiur-teqnikur sasworze da wona CainiS- 
neT. Semdeg kovzi sanTelTan erTad CadgiT kol- 
baSi. sacobi mWidrod moargeT da qimiur-teqni- 
kur sasworze gaawonasworeT. amis Semdeg kolba 
gadmodgiT. kolbis yelTan sanTeli aanTeT da 
swrafad CauSviT kolbaSi. sacobi mWidrod moar- 
geT da kolba kvlav sasworze dadgiT. awoneT. 
sanTeli ramdenime xans gaagrZelebs wvas, Semdeg 
ki Caqreba. daakvirdiT da SeamCnevT, rom saswo- 
ris wonasworoba ar dairRveva. maSasadame, izo- 
lirebul garemoSi qimiuri reaqciis mimdinareo- 
bisas nivTierebis masa ar Seicvala. kolbis Siga 
kedlebze wylis wveTebs SeniSnavT, xolo Tu sa- 
cobs moxdiT da kolbaSi CaasxamT kirian wyals, 
naxavT, rom xsnari aimRvreva, rac kalciumis 
karbonatis warmoqmniT aris ganpirobebuli, e.i. 
sanTlis wvis dros warmoqmnila wyali da nax- 
Sirbadis dioqsidi. kovzi sacobTan da sanTel- 
Tan erTad kvlav awoneT. naxavT, rom sanTels 
wonaSi dauklia. magram Tqven cdidan dainaxeT, 
rom sasworis wonasworoba ar darRveula. es ki 
imis gamo moxda, rom sanTlis wvis Sedegad 
warmoqmnili wyali da naxSirbadis dioqsidi 
kolbaSi darCa. 
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Tavi mesame 
 

airad nivTierebaTa molekuluri masis 
gansazRvra 

 
airad nivTierebaTa molekuluri masis gan- 

sazRvris ramdenime meTodi arsebobs. Cven ganvi- 
xilavT molekuluri masis gansazRvras airis 
simkvrivis mixedviT da klapeiron-mendeleevis 
gantolebiT. 
 

I. molekuluri masis gansazRvra airis 
simkvrivis mixedviT 

 
avogadros kanonis meore Sedegis Tanaxmad, 

toli moculobis airTa masebi ise Seefardeba 
erTmaneTs, rogorc maTi moluri masebi: 

m1   M1 

m2 M 2 
(1) 

toli moculobis airTa masebis Sefardebas 
ewodeba pirveli airis fardobiTi simkvrive meo- 
re airis mimarT da aRiniSneba D  asoTi. e.i. 

m1   D 
m2 

CavsvaT me-(2)  gantoleba (1)-Si; miviRebT: 

D   M1
 

M 2 

(2) 
 
 

(3) 

saidanac, 
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M1   DM 2 (4) 
e.i. pirveli airis moluri masa tolia meore 

airis mimarT misi fardobiTi simkvrivisa da meo- 
re airis moluri masis namravlisa. 

xSirad fardobiT simkvrives sazRvraven yve- 
laze msubuqi airis – wyalbadis mimarT. maSin 
me-(4)  formula miiRebs aseT saxes: 

M   DH M(H 2 ) 
 

M   2D 
2 

(5), 

sadac 2   aris wyalbadis moluri masa   (g/moli), 
DH2    

  ucnobi airis fardobiTi simkvrive wyalba- 

dis mimarT. 
zogjer fardobiT simkvrives sazRvraven hae- 

ris mimarT. maSin me-(4) formula miiRebs aseT 
saxes: 

M = DhM(h) 
M = 29Dh (6), 

sadac 29 aris haeris saSualo moluri masa 
(g/moli), Dh – ucnobi airis fardobiTi simkvrive 
haeris mimarT. 

magaliTi. ucnobi airis fardobiTi simkvrive 
wyalbadis mimarT 14-is tolia. gansazRvreT misi 
moluri masa. 

vsargeblobT me-(5) formuliT: M   2D 
2 

M = 2 g/moli · 14 = 28 g/moli 
ucnobi airis moluri masa 28 g/moli-a. 

2 

H 

H 
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II. molekuluri masis gansazRvra klapeiron- 
mendeleevis gantolebiT 

 
Tu cnobilia garkveuli masis airis mier mo- 

cemul pirobebSi (wneva, temperatura) dakavebuli 
moculoba, maSin klapeiron-mendeleevis ganto- 
lebis saSualebiT SesaZlebelia misi moluri ma- 
sis gansazRvra. klapeiron-mendeleevis gantole- 
ba miiReba gei-lusakis, boil-mariotisa da avo- 
gadros kanonebis gamoyenebiT da mas aqvs Semde- 
gi saxe: 

PV   m RT 
M 

(7), 

sadac P  aris airis mier ganviTarebuli wneva, pa; 
V –  airis mier dakavebuli moculoba, m3; 
m –  airis masa, g; 
M –  airis moluri masa, g/moli; 
R –  airis universaluri mudmiva, romelic  8,3144 

j/moli·K-is tolia; 
T – absoluturi temperatura, K (kelvini). 

ganzomilebebi mocemulia SI sistemiT. 
me-(7) gantolebidan airis moluri masa tolia: 

M   mRT 
PV 

(8) 

magaliTi. 25ºC temperaturasa da 1 atmosfe- 
rul wnevaze 2,2 g ucnobi airi ikavebs 1,22 l mo- 
culobas. gansazRvreT misi moluri masa. 

amocanaSi mocemuli sidideebis erTeulebi ga- 
daviyvanoT SI sistemaSi. temperatura (25ºC) kel- 
vinis skalaSi Semdegi formuliT gamoiTvleba: 

T = 273,15 K + tºC = 273,15 K + 25ºC = 298,15 K 
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1  atm wneva aris 101325  pa; 1,22  l =  1,22·10-3 m3 

(1  m3 = 1000  l = 103   l; 1  l = 0,001  m3 = 10-3   m3; j  = 
=  pa·m3) 

yovelive amis gaTvaliswinebiT me-(8) gantole- 
ba miiRebs saxes: 

 

M   mRT 
2,2 g • 8,3144 

  

j 

moli • ⊇ 
• 298,15⊇ 
 -3 

 

  44,12 g/moli 
PV 101325pa •1,22 •10 m3

 

 

airis moluri masa daaxloebiT 44 g/moli-s 
tolia. 

 

samuSao #2 
 

naxSirbadis dioqsidis molekuluri masis 
gansazRvra 

 
cda 1. moamzadeT kipis xelsawyo naxSirbadis 

dioqsidis misaRebad. amisaTvis kipis xelsawyos 
Sua burTSi CayareT marmarilos natexebi da sa- 
Tanado wesis dacviT CaasxiT ganzavebuli ma- 
rilmJava. kipis xelsawyodan gamosulma airma un- 
da gaiaros tiSCenkos or gamrecx SuSaSi. erTSi 
unda iyos Casxmuli NaHCO3-is najeri xsnari, xo- 
lo meoreSi – koncentrirebuli gogirdmJava. 
pirvel SuSaSi gavlisas (NaHCO3-is xsnari) nax- 
Sirbadis dioqsidi Tavisufldeba qlorwyalba- 
dis minarevisagan, xolo meore SuSaSi ki  – 
wylis orTqlisagan. amrigad, unda miviRoT mSra- 
li da wminda airi – naxSirbadis (IV) oqsidi. 

kipis xelsawyoSi qimiuri procesi Semdegi 
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gantolebiT gamoisaxeba: 

CaCO3 + 2HCl −−− CaCl2 + H2O + CO21 
aiReT 250 ml moculobis mSrali kolba mor- 

gebuli sacobiT. kolbis yelze minaze saweri 
fanqriT aRniSneT sacobis qveda done. awoneT 
kolba sacobiT teqnikur sasworze (a1). aavseT 
kolba kipis xelsawyodan gamosuli naxSirbadis 
dioqsidiT. kolbis yelTan anTebuli kvaris mi- 
taniT SeamowmeT kolbis gavseba CO2-iT. Tu kvari 
Caqra, maSasadame, kolba gavsebulia airiT. air- 
gamyvani mili frTxilad amoiReT kolbidan da 
mWidrod dauceT sacobi pirvandel mdgomareo- 
bamde. kolba awoneT (a2). 

kolbis moculobis gasagebad masSi zustad 
niSnamde CaasxiT gamoxdili wyali. Semdeg wyali 
CaasxiT sazom cilindrSi. amiT gaigebT rogorc 
kolbis, ise kolbaSi moTavsebuli haerisa da, 
Sesabamisad, CO2-is moculobas cdis pirobebSi. 

amrigad, Tqven gaigebT haeris moculobas (V) 
cdis pirobebSi, xolo normalur pirobebSi ai- 
ris moculobas (V0) gamoiangariSebT Semdegi 
formuliT: 

V PVT0 

0    , 
P0 T 

sadac P – cdis dros barometrze aTvlili wne- 
vaa, xolo T = T0 + tºC; tºC – cdis dros gazomili 
temperaturaa, e.i. 

V    273 PV   
0 760(273 + t 0 C) 

rogorc iciT, 1  l haeri normalur pirobebSi 
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iwonis 1,293 g-s; maSin Tqven proporciiT gaigebT 
ras iwonis V0 moculobis haeri. vTqvaT, es masaa 
b. 

Tu kolbis masas sacobiT da haeriT a1-s gamo- 
aklebT haeris masas b-s, maSin Tqven gaigebT 
kolbis masas sacobiT, romelic aRniSneT  m0-iT. 
e.i. a1 – b = m0. 

Tu kolbis masas naxSirbadis dioqsidiT da 
sacobiT a2-s gamoaklebT kolbis masas sacobiT 
m0-s, miiRebT CO2-is masas, romelic aRniSneT m- 
iT. e.i. a2  – m0  = m. 

iciT ra mocemul erTnair pirobebSi toli 
moculobebis haerisa da naxSirbadis dioqsidis 
masebi, Tqven SegiZliaT gaigoT naxSirbadis di- 
oqsidis fardobiTi simkvrive haeris mimarT for- 
muliT: 

Dh(CO2) = m/b 
bolos, SesaZlebelia gamoTvaloT naxSirba- 

dis dioqsidis molekuluri masa formuliT: 
M(CO2) = 29 Dh (g/moli) 

22  



 
 
 

Tavi meoTxe 
 

liTonis eqvivalenturi masis gansazRvra 

 
qimiuri naerTis warmoqmnisas elementebi erT- 

maneTs uerTdebian ara nebismieri, aramed zustad 
gansazRvruli raodenobebiT. am raodenobebs 
ewodeba eqvivalenturi masebi. 

nivTierebis eqvivalenturi masa ewodeba mis 
woniT raodenobas, romliTac igi uerTdeba an 
Caenacvleba naerTebSi 1 g wyalbads, an 8 g Jang- 
bads. 

nivTierebaTa masebi, eqvivalenturi masebi, mo- 
culobebi da eqvivalenturi moculobebi erTma- 
neTTan dakavSirebulia  Semdegi formulebiT: 

meq (A) 
  

m(A) (1) Veq (A) 
  V(A) (2) 

meq (B) m(B) Veq (B) V(B) 

meq (A) 
  

V(A) 
 

(3) Veq (A) 
  

m(A) 
 

(4) 
meq (B) V(B) Veq (B) m(B) 

meq (A) 
  

m(A) 
 

(5) Veq (A) 
  

V(A) 
 

(6) 
Veq (B) V(B) meq (B) m(B) 

sadac meq(A) aris A nivTierebis eqvivalenturi 
masa, g/moli; 
meq(B) _ B nivTierebis eqvivalenturi masa, g/moli; 

m(A)  –  A  nivTierebis masa, g; 
m(B)  –  B  nivTierebis masa, g; 
Veq(A)  –   A  nivTierebis eqvivalenturi moculoba, 
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l/moli; 
Veq(B) – B nivTierebis eqvivalenturi moculoba, 
l/moli; 

V(A)  –  A  nivTierebis moculoba, l; 
V(B)  –  B  nivTierebis moculoba, l. 

wyalbadis eqvivalenturi masaa 1 g/moli, xo- 
lo eqvivalenturi moculoba 11,2 l/moli; Jang- 
badis eqvivalenturi masaa 8 g/moli, xolo eqvi- 
valenturi moculoba 5,6 l/moli. 

myari nivTierebis eqvivalenturi masis labo- 
ratoriul pirobebSi gansazRvrisaTvis moxerxe- 
bulia me-(5)  formulis gamoyeneba: 

meq (A) 
  

m(A) 
,
 

Veq (B) V(B) 
sadac A nivTiereba, Cvens SemTxvevaSi, aris Zli- 
er mJavaSi xsnadi liToni (TuTia, magniumi an 
alumini), xolo B nivTiereba _ reaqciis Sedegad 
gamoyofili wyalbadi. cnobili masis liTonis 
mJavaSi gaxsnisas gamoyofili wyalbadis mocu- 
loba unda daviyvanoT normalur pirobebamde, 
ramdenadac cdis Catarebis pirobebi udavod gan- 
sxvavdeba am ukanasknelisagan. moculobis dayva- 
na ganvaxorcieloT Semdegi gantolebis saSua- 
lebiT: 

V PVT0 

0    (7) 
P0 T 

ramdenadac wyalbadis Segroveba warmoebs 
wylis zemoT, barometrze aTvlil atmosferul 
wnevas unda gamovakloT cdis temperaturaze 
wylis orTqlis parcialuri wneva h  (ix. cnobar- 
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0 

Si). e.i. me-(7) formula gardaiqmneba Semdegnairad: 

V   (P   h)VT0 

P0 T 
(8) 

me-(5)  gantolebas mivceT Semdegi saxe: 

meq (Me) 
  m(Me) 

 

(9), 
 
saidanac 

Veq (H 2 ) V0 (H 2 ) 

m(Me) • Veq (H 2 ) 
meq (Me)   (10) 

V0 (H 2 ) 
 

samuSao #3 
 

cda 1. aiReT sinjara, masSi pipetiT CaasxiT 
marilmJava ise, rom sinjaris kedlebi ar das- 
veldes. sinjara daamagreT Stativze daxrilad 
da mis kedelze moaTavseT liTonis naWeri, rome- 
lic winaswar awonili unda iyos. sinjaras mo- 
argeT sacobi gazgamyvani miliT, romlis bolo 
SeaerTeT gamrecx kolbasTan. sinjaris daxriT 
CaagdeT liTonis naWeri mJavaSi. reaqcia daiwye- 
ba: gamoiyofa wyalbadi buStebis saxiT gamrecx 
kolbaSi, saidanac wyali gadmodindeba menzura- 
Si. reaqciis damTavrebis Semdeg menzuraSi arse- 
buli wylis moculoba tolia gamoyofili wyal- 
badis moculobisa. 

aiTvaleT oTaxis temperatura Termometrze 
da wneva barometrze. cnobarSi monaxeT cdis pi- 
robebis Sesabamisi wylis orTqlis parcialuri 
wneva. gaangariSeba awarmoeT me-(10) formulis mi- 
xedviT. 

25  



 
 
 

Tavi mexuTe 

qimiuri reaqciis siCqare 

qimiuri wonasworoba 

 
reaqciis siCqare ewodeba moreagire nivTiere- 

baTa moluri koncentraciis cvlilebas droSi. 
reaqciis siCqaris ganzomilebaa moli/l·wm an 
moli/l·wT. 

qimiuri reaqciebi SeiZleba iyos homogenuri 
da heterogenuli. homogenuri reaqciebi mimdina- 
reobs erT fazaSi, heterogenuli ki – sxvadasxva 
fazaSi. homogenuri reaqciebi mimdinareobs mTel 
moculobaSi, maSin rodesac heterogenuli reaq- 
ciebi mimdinareobs mxolod zedapirze – morea- 
gire nivTierebebis Sexebis adgilas. 

homogenur reaqciebSi reaqciis siCqare damo- 
kidebulia moreagire nivTierebaTa koncentraci- 
ebze. reaqciis siCqaris gamosaangariSeblad saWi- 
roa vicodeT erT-erTi moreagire nivTierebis 
koncentraciis cvlileba drois garkveul peri- 
odSi. davuSvaT, rom drois 1 momentSi moqmedi 
nivTierebis moluri koncentracia   1-is tolia, 
 2 momentSi ki 2-is toli gaxda. am garkveuli 
drois SualedSi reaqciis saSualo siCqare Sem- 
degi tolobiT gamoisaxeba: 

v     C2   C1 

∫2   ∫1 

    
⊄C 
⊄∫ 
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B 

N H 

A 

gantolebis marjvena mxares minusi niSani aix- 
sneba imiT, rom C2<C1 da maT Soris sxvaoba uar- 
yofiTi mniSvnelobisaa. 

v     dC 
d∫ 

v  _ reaqciis WeSmariti siCqarea. 
qimiuri reaqciis siCqare damokidebulia more- 

agire nivTierebebis bunebaze, maT koncentracia- 
ze, cdis temperaturaze da sxva faqtorebze. re- 
aqciis siCqare damokidebulia moreagire nivTie- 
rebaTa koncentraciebis namravlze; am damokide- 
bulebas moqmed masaTa kanoni ewodeba da is 
formulirebuli iyo guldbergisa da vaages mi- 
er da maT saxels atarebs. 

ganvixiloT reaqcia: 
aA + bB −−− dD + eE 

am reaqciis siCqare moqmed masaTa kanonis mi- 
xedviT gamoisaxeba ase: 

a b 

V   k CA CB (1), 
sadac k aris reaqciis siCqaris mudmiva. Tu 

CA=CB =1  moli/l an a  • Cb    1 moli/l, maSin k = v 
– es aris reaqciis siCqaris mudmivas fizikuri 
arsi. 

(1) gantolebas reaqciis kinetikuri gantole- 
ba ewodeba. 

reaqciisaTvis: 
N2  + 3H2 --- 2NH3 

kinetikuri gantoleba aseT saxes miiRebs: 
v   kC C3

 
2 2 

 
 

(2) 

C 
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t t 

t t 

 
 

temperaturis gavlena reaqciis siCqareze 
 

temperaturis gadidebasTan erTad qimiuri re- 
aqciis siCqare mkveTrad izrdeba. es imiT aixsne- 
ba, rom temperaturis gadidebisas aqtiur mole- 
kulaTa ricxvis da maTi moZraobis siCqaris 
zrdasTan erTad mniSvnelovnad matulobs maTi 
Sejaxebis raodenobac drois erTeulSi. vant-ho- 
fis wesis Tanaxmad, temperaturis yoveli 10º-iT 
gadidebisas, qimiuri reaqciis siCqare 2-4–jer ma- 
tulobs. es wesi maTematikurad Semdegi tolo- 
biT gamoisaxeba: 

v   v  • ⌠ 
2 1 

an 

t 2  t1 

10 
 
 
 
⊄t 

 
sadac Лt = t2-t1, 

 
 

v   v  • ⌠ 10 
2 1 

   _ reaqciis temperaturuli koeficientia, rome- 
lic gviCvenebs, Tu ramdenjer matulobs reaqci- 
is siCqare temperaturis yoveli 10º-iT gadidebi- 
sas, 

t 2   t1 
 

10 
–  siCqaris  temperaturuli koeficientis 

xarisxis maCvenebelia, 
vt1  

_ reaqciis siCqarea sawyis temperaturaze, 

vt 2  
_ reaqciis siCqarea gazrdil temperaturaze. 

, 
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H 

qimiuri wonasworoba 
 

ganvixiloT Seqcevadi reaqcia zogadad: 
aA + bB  dD + eE 

pirdapiri reaqciis siCqarea: 
a b 

v1   k1CA CB 

Sebrunebuli reaqciis siCqare tolia: 
(3) 

d e 

v 2   k 2 CDCE (4) 
rodesac pirdapiri da Sebrunebuli reaqciis 

siCqareebi gautoldeba erTmaneTs, e.i. rodesac 
v1= v2,  maSin damyardeba qimiuri wonasworoba, e.i. 

a b d e 

k1CA CB   k 2 CD CE 

movaxdinoT cvladebis gancaleba: 
(5) 

k Cd Ce
 

     1     D    E   (6) 
k Ca Cb

 

aRvniSnoT: 
2 A     B 

 
 

k1   K 
k 2 

 
 

(7) 

K-s wonasworobis mudmivas vuwodebT. is SeiZ- 
leba ase gamovsaxoT: 

Cd Ce 

K    D    E   

Ca Cb 
(8) 

A     B 

magaliTad, reaqciisaTvis: N2 + 3H2 2NH3 wo- 
nasworobis mudmiva toli iqneba: 

C2 

K   NH3   (9) 
CN 2 

• C3
 
2 
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le-Satelies principi 
 

Tu WeSmarit wonasworul mdgomareobaSi myof 
sistemaze vimoqmedebT garedan (SevcvliT tempe- 
raturas, wnevas an koncentracias), maSin sistema- 
Si gaZlierdeba is mimarTuleba, romelic ewina- 
aRmdegeba am zemoqmedebas da wonasworoba gadai- 
nacvlebs misi Sesustebis mimarTulebiT. magali- 
Tad, ganvixiloT eTerifikaciis reaqcia: 

C2H5OH + CH3COOH  CH3COOC2H5  + H2O 
reaqciis produqtis (eTeris) gamosavlianobis 

gazrdis mizniT sistemaSi SeyavT koncentrirebu- 
li gogirdmJava, romelic ikavSirebs wyals, ris 
Sedegadac misi koncentracia mcirdeba da wonas- 
woroba gadainacvlebs marcxnidan marjvniv. 
 

samuSao #4 
 

1. reaqciis siCqaris damokidebuleba 
koncentraciaze 

 
cda 1. CaatareT reaqcia natriumis Tiosul- 

fatsa Na2S2O3 da ganzavebul gogirdmJavas So- 
ris. cota xnis Semdeg xsnari aimRvreva Tavisu- 
fali gogirdis gamoyofis gamo: 

Na2S2O3 + H2SO4 −−− Na2SO4 + H2O + SO21 + Sτ 
rac ufro swrafad moxdeba reaqcia gogird- 

mJavasa da Tiosulfats Soris, miT ufro swra- 
fad warmoiqmneba simRvrive. amitom dro, rome- 
lic gaivlis reaqciis dawyebidan xsnaris Sesam- 
Cnev amRvrevamde, damokidebulia reaqciis  siCqa- 
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reze. e.i. Tu gavzomavT dros am ori xsnaris Se- 
revis momentidan simRvrivis gaCenamde, amiT SeiZ- 
leba warmodgena viqonioT aRniSnuli reaqciis 
siCqareze. 

aRniSnuli reaqciis magaliTze SeiZleba dak- 
virveba awarmooT, Tu rogor aris damokidebuli 
reaqciis siCqare koncentraciaze. amisaTvis ai- 
ReT eqvsi sinjara da danomreT. pirvel sam sin- 
jaraSi  CaasxiT  Tiosulfatis  ganzavebuli (1  
100) xsnari 5 ml, 10 ml da 15 ml raodenobiT. 
Semdeg CaumateT wyali Sesabamisad I-Si 10 ml, II- 
Si 5 ml. amrigad, sinjarebSi Tiosulfatis kon- 
centraciebis Sefardeba iqneba 1:2:3. amis Semdeg 
IV, V da VI sinjaraSi CaasxiT 5-5 ml ganzavebu- 
li gogirdmJava (1:100); I da IV nomeri sinjarebi 
SeurieT erTmaneTs da wammzomi aamuSaveT. rode- 
sac odnav SesamCnevi simRvrive gaCndeba, CainiS- 
neT dro. amis Semdeg aiReT II da V nomriani, III 
da VI nomriani sinjarebi da CaatareT pirveli 
cdis analogiurad. 

cdis Sedegebi CaiwereT Semdegi formis mixed- 
viT: 

Tio- 
sul- 
fati- 
ani 

sinja- 
rebi 
# 

 
aRebuli 
Na2S2O3- 

is 
raode- 
noba, 
ml 

dama- 
tebu- 
li 

H2O-is 
raode- 
noba, 
ml 

dama- 
tebu- 
li 

H2SO4- 
is 

raode- 
noba, 
ml 

xsnarebis 
Serevidan 
simRvrivis 
warmoq- 
mnamde 
gasuli 
dro, wm 

 

reaqci- 
is far- 
dobiTi 
siCqare, 

v = 1/  

1 5 10 5   
2 10 5 5 
3 15 0 5 
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Semdeg Tiosulfatis koncentracia datoveT 
ucvlelad, gogirdmJavas koncentracia SecvaleT 
saTanadod. cda CaatareT pirveli cdis analogi- 
urad da Sedegebi CaiwereT. bolos Tqvens mier 
Catarebuli cdebis Sedegebis mixedviT gamoT- 
qviT, ra damokidebulebaSia reaqciis siCqare mo- 
reagire nivTierebaTa koncentraciaze. 
 
 

2. reaqciis siCqaris damokidebuleba 
temperaturaze 

 
cda 2. aiReT eqvsi cali danomrili sinjara. 

pirvel sam sinjaraSi CaasxiT 10-10 ml Tiosul- 
fatis ganzavebuli (1:100) xsnari, xolo meoTxe, 
mexuTe da meeqvse sinjarebSi 10-10 ml gogird- 
mJavas ganzavebuli (1:100) xsnari. sinjarebi daya- 
viT sam wyvilad ise, rom TiToeul wyvilSi Se- 
diodes erTi sinjara Tiosulfatis xsnari da 
erTi – gogirdmJavasi. pirvel wyvils Soris re- 
aqcia CaatareT oTaxis temperaturaze da CainiS- 
neT simRvrivis warmoqmnis dro. meore wyvili 
wylian WiqaSi CauSviT da gaacxeleT 10ºC-iT uf- 
ro maRla. Semdeg CaatareT cda da dainiSneT 
simRvrivis warmoqmnis dro. mesame wyvili ki ga- 
aTbeT 20ºC-iT maRal temperaturaze da ise Caata- 
reT cda. am SemTxvevaSic CainiSneT simRvrivis 
warmoqmnis dro. Sedegebi SeiZleba CaiweroT Sem- 
degi formis mixedviT da imsjeleT ra damokide- 
bulebaSia reaqciis siCqare temperaturasTan. 
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sinja- 
rebis 
wyvil- 

Ta 
# 

 
aRebuli 
Na2S2O3- 

is 
raode- 
noba, 
ml 

dama- 
tebu- 
li 

H2SO4- 
is 

raode- 
noba, 
ml 

 
 
tempe- 
ra- 

tura, 
tºC 

xsnarebis 
Serevidan 
simRvrivis 
warmoq- 
mnamde 
gasuli 
dro, wm 

 
reaqci- 
is far- 
dobiTi 
siCqare, 

v = 1/  

1 10 10    
2 10 10 
3 10 10 

 
 

3. qimiuri wonasworobis gadanacvleba 
moreagire nivTierebaTa koncentraciis 

SecvliT 
 

cda 3. pipetiT aiReT 10 ml rkinis (III) qlo- 
ridis ganzavebuli xsnari da CaasxiT patara qi- 
miur WiqaSi. meore pipetiT aiReT 10 ml kaliumis 
rodanidis ganzavebuli xsnari da miumateT rki- 
nis (III) qlorids. xsnari miiRebs intensiur wi- 
Tel fers, rac gamowveulia rkinis (III) rodani- 
dis warmoqmniT: 

FeCl3 + 3KCNS −−− Fe(CNS)3 + 3KCl 
miRebuli xsnari ganazaveT 60 ml gamoxdili 

wyliT. amis Semdeg aiReT oTxi erTnairi diamet- 
ris sinjara, daawereT nomrebi da yvela maTgan- 
Si 1/3-mde CaasxiT rkinis (III) rodanidis ganzave- 
buli xsnari. pirveli sinjara datoveT Sesada- 
reblad. meore sinjaraSi daumateT 2   ml  rkinis 

(III)  qloridis najeri xsnari, mesame sinjaraSi – 
2   ml kaliumis rodanidis najeri xsnari,  xolo 
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meoTxe sinjaraSi mcire raodenobiT CayareT mya- 
ri kaliumis qloridi da SeanjRrieT sinjarebi. 
cota xanSi dainaxavT, rom meore da mesame sin- 
jarebSi xsnari ufro intensiur wiTel fers mii- 
Rebs, vidre pirvel sinjaraSia. es mowmobs imas, 
rom wonasworobam gadainacvla marcxnidan marj- 
vniv, xolo meoTxe sinjaraSi xsnaris feri ufro 
baci gaxda, rac imas mowmobs, rom wonasworobam 
gadainacvla marjvnidan marcxniv. 
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Tavi meeqvse 
 

xsnarebis damzadeba 
 

xsnarebi ewodeba erTgvarovan sistemebs, rom- 
lebic Sedgeba ori an meti komponentisagan, ro- 
melTa Sedgeniloba SeiZleba Seicvalos garkve- 
ul sazRvrebSi erTgvarovnebis daurRvevlad. 
xsnarebis komponentebs warmoadgenen gamxsneli 
da gaxsnili nivTiereba. gamxsnelisa da gaxsni- 
lis cnebebi pirobiTia. is komponenti, romelsac 
Tavisufali saxiT igive agregatuli mdgomareo- 
ba aqvs, rac xsnars, gamxsnelia. danarCen kompo- 
nentebs gaxsnili nivTierebebi ewodeba. Tu yvela 
komponenti erTsa da imave agregatul mdgomareo- 
baSia, gamxsnelia is, romlis masa (an moculoba) 
metia. 

xsnaris daxasiaTebis mizniT SemoRebulia 
koncentraciis cneba: koncentracia ewodeba far- 
dobiT sidides, romelic gviCvenebs xsnarSi kom- 
ponentis raodenobriv Semcvelobas. xsnaris kon- 
centraciis raodenobrivi daxasiaTebisas uTiTe- 
ben xsnarSi komponentebis masur, moculobiT an 
molur wilebs an fardobebs. am mizniT SemoRe- 
bulia koncentraciis gamosaxvis sxvadasxva xer- 
xi. ganvixiloT zogierTi maTgani. 

1. masuri wili (winaT mas ewodeboda procen- 
tuli koncentracia) ewodeba gaxsnili nivTiere- 
bis masis fardobas xsnaris masasTan. is aRiniS- 
neba (omega) asoTi da gamoisaxeba mTelis nawi- 

35  



lebSi an procentebSi. 

C〉   m(gaxsn. nivT.) 
,
 

m(xsnari) 

C〉%   m(gaxsn. nivT.) •100 , m(xsnari) 
sadac m(xsn.) = m(gamxsn.) + m(gaxsn.nivT.). 

2. xsnaris molaroba gviCvenebs 1 l xsnarSi 
gaxsnili nivTierebis molebis ricxvs. moluri 
koncentracia Caiwereba ase: CM(HCl) = 0,5 moli/l 
da ikiTxeba: xsnarSi qlorwyalbadis moluri 
koncentraciaa 0,5 moli litrze. 

xsnaris molaroba SeiZleba viangariSoT for- 
muliT 

C   
n 
, 

M V 
sadac n – gaxsnili nivTierebis molebis ricx- 
via, V  – xsnaris moculoba. 

3. xsnaris normaloba gviCvenebs 1 l xsnarSi 
gaxsnili nivTierebis eqvivalentebis raodenobas; 
aRiniSneba CN-iT. misi gamoTvla SeiZleba formu- 
liT 

C   
Ea 

, 
N V 

sadac CN   –  xsnaris normaluri koncentraciaa, 
E  –  gaxsnili nivTierebis eqvivalenti, 
a  –  gaxsnili nivTierebis eqvivalentebis ricxvi, 
V  _ xsnaris moculoba. 

xsnars, romlis 1 l Seicavs gaxsnili nivTie- 
rebis 1 eqvivalents ewodeba erTnormaluri, 0,1 
eqvivalents – decinormaluri, 0,01  eqvivalents – 
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1 

1 

2 

N 1 

santinormaluri. 
4. molaloba ewodeba fizikur sidides, rome- 

lic udris gaxsnili nivTierebis raodenobis 
fardobas gamxsnelis masasTan. aRiniSneba Cm 
asoTi. 

C   n(gaxsn. nivT.) 
.
 

m m(gamxsn.) 
misi erTeulia moli/kg an  moli/g. mag., 

Cm(NaCl) = 2 moli/kg niSnavs, rom xsnarSi natriu- 
mis qloridis molalobaa 2 moli/kg, anu aseT 
xsnarSi yovel 1 kg wyalSi 2 moli NaCl-ia gaxs- 
nili. 

erTnairi normalobis xsnarebi erTmaneTTan 
reagirebs toli moculobebiT, rac Seesabameba 
rixteris eqvivalentebis kanons. Tu xsnarTa 
normaloba gansxvavebulia, maSin reaqciaSi Sesu- 
li xsnarebis moculoba maTi normalobebis uku- 
proporciulia: 

CN V 
1      2  , C V 
2 

saidanac 

CN V1    CN V2 , 
sadac CN da V1    – pirveli xsnaris  normaloba 

da moculobaa, xolo 

sa. 

CN da V2    – meore xsnari- 

xsnarebis koncentracia SeiZleba davaxasia- 
ToT agreTve titriT. titri ewodeba ricxvs, ro- 
melic gviCvenebs 1 ml xsnarSi gaxsnili nivTie- 
rebis  masas,  gamosaxuls gramebiT.  xsnars, rom- 

2 
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lis titri cnobilia, titriani xsnari ewodeba, 
xolo titriani xsnariT sxva xsnaris koncentra- 
ciis gansazRvras gatitvra ewodeba. gatitvras 
Semdegnairad axdenen: iReben garkveuli moculo- 
biT gasatitr, anu ucnobi koncentraciis xsnars, 
amateben indikators da Semdeg umateben titrian 
xsnars reaqciis damTavrebamde. reaqciis damTav- 
rebas daadgenen indikatoris feris SecvliT. ga- 
satitri da titriani xsnarebis moculobebis sa- 
SualebiT gamoiTvleba xsnaris titri. 

mJavasa da fuZes Soris urTierTqmedebis reaq- 
cias, romlis Sedegadac miiReba marili da wya- 
li, neitralizacia ewodeba. mag., 

KOH + HNO3 −−− KNO3 + H2O 
mJavas an tutis ganeitralebis dasrulebis 

dasadgenad iyeneben nivTierebebs – indikatorebs. 
qimiis laboratoriaSi ZiriTadad gamoyenebulia 
Semdegi indikatorebi:  lakmusi, fenolftaleini 
da meTilnarinji. imisaTvis,  rom mivaRwioT 
srul neitralizacias, mJava da tute unda avi- 
RoT eqvivalenturi raodenobebiT. mag., erT eqvi- 
valent tutes aneitralebs erTi eqvivalenti mJa- 
va. ganeitralebis dros gamoangariSebis gasaad- 
vileblad saWiroa vicodeT xsnaris titric. ga- 
titvris dros moculobaTa zusti gazomvisaTvis 
ixmareba biureti, xolo xsnaris moculobis 
erTbaSad gazomvisaTvis – pipeti. 

38  



samuSao #5 

xsnarebis damzadeba 

a) natriumis qloridis 5 %-iani xsnaris 
damzadeba 

 
cda 1. aiReT sufris marili. Tu is msxvil 

kristalebs Seicavs, faifuris rodinSi gaafxvie- 
reT. gamoiangariSeT sufris marilis raodenoba, 
romelic saWiro iqneba 250 g im xsnaris mosamza- 
deblad, romelSic sufris marilis masuri wili 
iqneba 5. 

qimiur-teqnikur sasworze awoneT saaTis mina- 
ze an sufTa qaRaldze moTavsebuli sufris ma- 
rilis saWiro raodenoba 0,01 g sizustiT. Semdeg 
gadaitaneT 500 ml-ian sufTa qimiur WiqaSi da 
daumateT winaswar gaangariSebuli wylis raode- 
noba moculobiT (gaiTvaliswineT, rom 1 ml wya- 
li daaxloebiT 1 g iwonis). marili gaxseniT mi- 
nis wkiris moreviT. miRebuli xsnari SeinaxeT 
sareaqtivo boTlSi da gaukeTeT warwera `5 %-ia- 
ni NaCl~. 

 

b) decinormaluri xsnarebis damzadeba 
 

cda 2.   daamzadeT  gogirdmJavas  0,1  N  xsnari 
500 ml moculobiT. amisaTvis areometriT gan- 
sazRvreT laboratoriaSi arsebuli koncentri- 
rebuli gogirdmJavas simkvrive   da gaigeT amis 
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mixedviT mJavas procentuli koncentracia 
cxrilSi (ix. cnobari). gaiangariSeT gogirdmJa- 
vas eqvivalenturi masa meq = M/2 formuliT, sa- 
dac M  gogirdmJavas moluri masaa.  gamoiTvaleT 
500 ml anu 0,5 l xsnaris dasamzadeblad saWiro 
gogirdmJavas eqvivalenturi masa, Semdeg ki daad- 
gineT Tqven mier aRebuli koncentraciis gogir- 
dmJavas ra raodenobis xsnarSi iqneba es eqviva- 
lenturi masa. gogirdmJavas xsnaris es raodeno- 
ba gadaiyvaneT moculobaSi formuliT: Vxs =  mxs/ 
 .   gamoTvlebis Semdeg pipetiT amoiReT   saWiro 
moculobis gogirdmJava da CaasxiT 500 ml-ian 
sazom kolbaSi, romelSic winaswar gamoxdili 
wyali unda moaTavsoT. Semdeg kolba SeavseT 
Wdemde  gamoxdili  wyliT.  gaukeTeT   warwera 

`H2SO4   0,1 N~ da SeinaxeT. 
cda 3. daamzadeT 200 ml anu 0,2 l sodis de- 

cinormaluri xsnari. amisaTvis soda Na2CO3 wi- 
naswar gaauwyloeT, Semdeg iangariSeT, Tu ra 
raodenobiT unda aiRoT uwylo marili 200   ml 
0,1 N xsnaris dasamzadeblad. awoneT analizur 
sasworze nivTiereba, CayareT 200 ml-ian sazom 
kolbaSi da daumateT gamoxdili wyali. marili 
srulad gaxseniT intensiuri njRreviT. Semdeg 
SeavseT wyliT kolba Wdemde. gaukeTeT  etiketi 
`Na2CO3  0,1 N~ da SeinaxeT. 

 

gatitvra 
SeiswavleT pipetis xmareba. amisaTvis qimiur 

WiqaSi CaasxiT gamoxdili wyali da amoiReT mis- 
gan 5  ml, 10  ml, 15  ml wyali pipetiT. aseve Seis- 
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N 1 

wavleT biuretiT muSaoba. kargad daakvirdiT 
danayofebs. dainiSneT, romel biuretSia mJava 
Casxmuli, xolo romelSi – tute. gasatitr 
xsnars iReben qimiuri WiqiT an erlenmeieris 
kolbiT, umjobesia ukanaskneli, radgan titvris 
procesSi unda anjRrioT siTxiani kolba. 

cda 4. Stativze damagrebul biuretSi Zabris 
meSveobiT CaasxiT gogirdmJavas xsnari. aiReT 
mSrali erlenmeieris kolba, CaasxiT masSi pipe- 
tiT 20 ml 0,1 N Na2CO3-is xsnari (Tqvens mier 
momzadebuli) da daumateT 2-3 wveTi meTilnarin- 
ji. xsnari miiRebs yviTel Seferilobas. daiwyeT 
titvra. amisaTvis kolba biuretis qveS dadgiT 
TeTr qaRaldze da frTxilad gaxseniT onkani. 
amateT wveTwveTobiT, sanam xsnari ar miiRebs na- 
rinjisfers. biuretis onkani uceb daketeT da 
aiTvaleT daxarjuli mJavas raodenoba. sizusti- 
saTvis gatitvra 2-3-jer CaatareT da Tu Sedegs 
Tanxvdens miiRebT, daiwyeT gamoTvla. gansazRv- 
reT gogirdmJavas xsnaris normaloba da  titri 

(isargebleT formuliT C • V1   CN • V2 ). 2 
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Tavi meSvide 

marilTa tipebi 

zogierTi marilis miRebis xerxi 

neitralizacia 

mJavebsa  da  tuteebs  Soris urTierTqmedebis 
reaqcias neitralizaciis reaqcia ewodeba. gane- 
itralebis dros mJava kargavs Tavis mJavur Tvi- 
sebebs, tute – tutisas, e.i. erTi aneitralebs me- 
ores, ris Sedegadac miiReba  marili  da wya- 
li. mag. 

HCl + KOH −−− KCl + H2O 
an 

H2SO4 + Ba(OH)2 −−− BaSO4τ + 2H2O 
neitralizaciis dros gamoiyofa siTbo.  hesma 

daadgina, rom Zlier mJavebsa da Zlier tuteebs 
Soris reaqciis dros gamoyofili siTbos raode- 
noba daaxloebiT erTnairia. Tu susti mJava an 
susti tute neitraldeba Zlieri mJaviT an Zlie- 
ri tutiT, neitralizaciis siTbo sxvadasxva Se- 
iZleba iyos. 

rogorc viciT, neitralizaciis Sedegad mii- 
Reba marili. marili rTuli nivTierebaa, rome- 
lic Sedgeba liTonisa da mJavas naSTis ionebi- 
sagan. marilebis saxelwodeba momdinareobs mJa- 
vaTa saxelwodebidan, xolo formulis  Sedgena 
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eqvemdebareba liTonisa da mJavuri naSTis valen- 
tobas. Sedgenilobis mixedviT marilebi arse- 
bobs sruli da arasruli, ormagi, kompleqsuri. 

sruli anu normaluri marilebi iseTi mari- 
lebia, romelTa molekulebi ar Seicavs wyalba- 

disa (H+) da hidroqsilis (OH-) ionebs. mag., sru- 
li marilebia NaCl, Na2SO4, CaBr2, Cu(NO3)2, AlCl3, 
Na3PO4, Fe2(SO4)3   da a.S. 

arasruli marilebi arsebobs orgvari: mJava 
marili da fuZe marili. mJava marili iseTi mari- 
lia, romlis molekulaSi, garda liTonis atomi- 
sa da mJavuri naSTisa, aris kidev wyalbadis 
atomebi, romelTa Canacvleba SeiZleba liTonis 
atomiT. magaliTad, NaHCO3, KHSO4, K2HPO4, NaH2PO4, 
Ca(HCO3)2   da a.S. 

fuZe marili ewodeba iseT marils, romlis 
molekulaSi, garda liTonis atomis da mJavuri 
naSTisa, aris kidev hidroqsilis jgufi, rome- 
lic SeiZleba Cainacvlos mJavuri naSTiT. maga- 
liTad,  CaOHCl,   CuOHNO3,   Al(OH)2NO3, (MgOH)2CO3 

da a.S. 
oqsimarilebi iseTi marilebia, romelTa mo- 

lekulaSi, garda liTonisa da mJavuri naSTisa, 
aris Jangbadis atomi. magaliTad, BiOCl – bismu- 
tis (III) oqsiqloridi, SbONO3 – stibiumis (III) 
oqsinitrati. 

ormagi marili iseTi marilia, romlis Semad- 
genlobaSi erTi saxis mJavur naSTTan dakavSire- 
bulia sxvadasxva liTonis atomi, mag., KAl(SO4)2, 
NaCl·KCl. 

kompleqsuri marilebia K4[Fe(CN)6], [Ag(NH3)2]Cl, 
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K3[Fe(CN)6], [Cu(NH3)4]SO4   da a.S. 
kompleqsuri marilebis agebulebis Teoria 

Seiqmna a. verneris mier. kompleqsur marilebSi 
gvaqvs Siga da gare sfero.  mag., K3[Fe(CN)6]-Si 
Siga sferoa [Fe(CN)6]3-, xolo 3K+ aris gare sfe- 
ro. 
 

samuSao #6 
 

cda 1.  normaluri marilis miReba 
pipetis daxmarebiT faifuris jamSi CaasxiT 20 

ml 2N marilmJava da mas  daumateT pipetiT  20 
ml 2N natriumis tutis xsnari. unda miiRoT ne- 
itraluri xsnari. SeamowmeT xsnaris reaqcia. 
amisaTvis minis wkiriT gadaitaneT erTi wveTi 
lakmusian qaRaldze. Tu xsnari aRmoCnda  mJave 
an tute reaqciis, maSin is zustad gaaneitraleT 
wveTwveTobiT mJaviT an tutiT. darwmundebiT ra 
srul neitralizaciaSi, faifuris jami xsnari- 
TurT gadaitaneT wylis abazanaze, aaorTqleT 
mSrali naSTis miRebamde. Tqven miiRebT sufris 
marils. 

sruli marili SeiZleba miiRoT fuZe oqsidze, 
mag., spilenZis (II) oqsidze ganzavebuli gogird- 
mJavas moqmedebiT. reaqciis mimdinareobas sWir- 
deba gacxeleba. spirtquraze faifuris jamiT ga- 
acxeleT sareaqcio narevi. rodesac faifuris 
jamSi xsnari cisfer fers miiRebs, SewyviteT 
gacxeleba. aaorTqleT wylis abazanaze krista- 
lizaciis dawyebamde. gaciebis Semdeg jamSi ga- 
moiyofa Sabiamnis kristalebi. 
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sruli anu normaluri marilis miReba SegiZ- 
liaT aqtiur liTonebze mJavas moqmedebiT, mag., 
liTonur TuTiaze ganzavebuli gogirdmJavas an 
marilmJavas moqmedebiT. reaqciis damTavrebas ga- 
zis buStebis gamoyofis SewyvetiT mixvdebiT. 

gafiltvrisa da kristalizaciis meTodiT am- 
jeradac SeiZleba marilis gamoyofa. marilis mi- 
Reba SesaZlebelia or sxvadasxva marils Soris 
mimocvlis reaqciiT, magram ise unda SevarCioT 
marilis xsnarebi, rom mosalodneli axali mari- 
lebidan erT-erTi naleqi iyos. 

cda 2. natriumis hidrosulfatis miReba 
faifuris jamSi CaasxiT pipetiT 25  ml 2N  go- 

girdmJava. mas TandaTan miumateT 25 ml 2N nat- 
riumis tutis xsnari. ganxorcieldeba Semdegi 
reaqcia: 

H2SO4 + 2NaOH −−− Na2SO4 + 2H2O 
miumateT miRebul xsnars kidev 25 ml 2N go- 

girdmJavas xsnari. Sedegad unda warmoiqmnas mJa- 
ve marili – natriumis hidrosulfati: 

Na2SO4  + H2SO4 −−− 2NaHSO4 

xsnaris aorTqlebiTa da kristalizaciiT Se- 
iZleba gamoyoT marilis kristalebi. miRebuli 
marili gaxseniT gamoxdil wyalSi da SeamowmeT 
xsnaris reaqcia. 

cda 3.  spilenZis fuZe sulfatis miReba 
patara qimiur WiqaSi CaasxiT 15-20  ml spilen- 

Zis (II) sulfatis xsnari. mas daamateT mcire ra- 
odenobiT ganzavebuli tutis xsnari. xsnari ga- 
acxeleT aduRebamde. warimarTeba reaqcia: 
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2CuSO4 + 2NaOH −−− (CuOH)2SO4τ + Na2SO4 

Tu tute Warbadaa damatebuli, maSin naleqi 
gaSavdeba, radgan Warbi raodenobiT tutis dama- 
tebis SemTxvevaSi warmoiqmneba ara fuZe marili, 
aramed spilenZis (II) hidroqsidi Cu(OH)2, rome- 
lic gacxelebiT daiSleba CuO da H2O-d. Tu 
xsnari ar gaSavda gacxelebisas da misgan gamoi- 
yo momwvano-nacrisferi naleqi, xsnari gafil- 
treT. filtrze darCeba spilenZis fuZe sulfa- 
tis naleqi. 

cda 4. aluminis Sabis miReba 
aiReT ori brtyelZira kolba. erTSi  CaasxiT 

9 ml gamoxdili wyali da CayareT 2,3 g kaliu- 
mis sulfati. meore kolbaSi CaasxiT 7,5 ml ga- 
moxdili wyali da SeamJaveT 2-3 wveTi koncen- 
trirebuli gogirdmJaviT, Semdeg CayareT 9 g 
aluminis sulfati Al2(SO4)3·18H2O. 

orive kolba gaacxeleT 100 C-mde da cxeli 
xsnarebi SeurieT erTmaneTs, daayovneT. gamoiyo- 
fa aluminis Sabis lamazi kristalebi: 

K2SO4 + Al2(SO4)3 + 24H2O −−− K2SO4·Al2(SO4)3·24H2O 
 

cda 5. spilenZis (II) tetraamiakatis miReba 
aiReT 100  ml-iani qimiuri Wiqa. CayareT  masSi 

8 g spilenZis (II) sulfatis fxvnili.  miumateT 
mas 10 ml gamoxdili wyali. gaxseniT kargad da 
Semdeg daamateT 15 ml koncentrirebuli amoniu- 
mis tute. unda warmoiqmnas kompleqsuri  marili 
– spilenZis (II) tetraamiakati. xsnari miiRebs 
laJvardis fers. amis Semdeg xsnars wveTwveTo- 
biT da SeunjRrevlad daumateT 15   ml   eTilis 
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spirti. daayovneT. gamoiyofa iisfer-lurji fe- 
ris – [Cu(NH3)4]SO4·H2O kompleqsuri marilis 
wvrili kristalebi. xsnari SegiZliaT gadawu- 
roT sxva WiqaSi, xolo darCenili kristalebi 
gadaitaneT filtrze da CarecxeT spirtiT. Sem- 
deg gaaSreT filtris qaRaldebs Soris. 
 

cda 6. gansxvaveba rkinis ormag da kompleq- 
sur marilebs Soris 

sinjaraSi CaasxiT rkinis (III) sulfatis 
Fe2(SO4)3 xsnari da miumateT ramdenime wveTi 
natriumis tutis xsnari. daileqeba rkinis (III) 
hidroqsidis yavisferi naleqi: 

Fe2(SO4)3 + 6NaOH −−− 2Fe(OH)3τ + 3Na2SO4 

amis Semdeg aiReT ori sinjara. erTSi CaasxiT 
rkina-amoniumis Sabis (NH4)2SO4·Fe2(SO4)3 xsnari, 
xolo meoreSi – sisxlis wiTeli marilis 
K3[Fe(CN)6] xsnari. orive sinjaraSi xsnarebs miu- 
mateT natriumis tute. dainaxavT, rom im sinja- 
raSi, romelSic Casxmuli gqondaT rkina-amoniu- 
mis Sabis xsnari, daileqeba rkinis (III) hidroqsi- 
di. Sabis xsnarSi aris rkinis (III) ionebi, romle- 
bic hidroqsilis ionebTan warmoqmnis uxsnad 
Fe(OH)3-s. SeadareT es naleqi wina cdaSi warmoq- 
mnil naleqs. meore sinjaraSi naleqi ar warmo- 
iqmneba, radgan sisxlis wiTeli marilis xsnarSi 
rkina ar aris Tavisufali ionis saxiT,   aramed 
is Sedis kompleqsuri ionis [Fe(CN)6]3- Semadgen- 
lobaSi. 
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Tavi merve 

eleqtrolituri disociacia 

eleqtrolitebis Tvisebebi aixsneba TeoriiT, 
romelic 1887 wels Camoayaliba Svedma mecnier- 
ma s. areniusma. Teorias, romlis mixedviT eleq- 
trolitebis specifikuri Tvisebebi maTi ionebad 
daSlasTanaa dakavSirebuli, eleqtrolituri 
disociaciis Teoria ewodeba. 

eleqtrolituri disociaciis Teoriis Tanax- 
mad, wyalSi gaxsnisas mJavebi, fuZeebi da mari- 
lebi ionebad iSleba. am process eleqtrolitu- 
ri disociacia ewodeba. im nivTierebebs, romel- 
Ta nalRobebi da wyalxsnarebi eleqtrodens 
atareben, eleqtrolitebi ewodebaT, xolo im 
nivTierebebs, romelTa nalRobebi da wyalxsna- 
rebi eleqtrodens ar atareben – araeleqtroli- 
tebi. eleqtrolitebia: mJavebi, fuZeebi, marilebi. 
xolo araeleqtrolitebia: Saqari, glicerini, 
spirti da a.S. eleqtrolitebi wyalSi gaxsnisas 
ionebad iSleba, e.i. ganicdian eleqtrolitur 
disociacias, xolo araeleqtrolitebi wyalSi 
gaxsnisas ionebad ar iSleba da maSasadame, ar 
ganicdian eleqtrolitur disociacias. 

eleqtrolituri disociacia Seqcevadi proce- 
sia, e.i. disociaciasTan erTdroulad xorciel- 
deba sawinaaRmdego procesi – ionebisagan mole- 
kulebis warmoqmna, amitom susti  eleqtrolite- 
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bis xsnarebSi adgili aqvs wonasworobas ionebsa 
da aradisocirebul molekulebs Soris. magali- 
Tad, cianmJavas eleqtrolituri disociacia ga- 
moisaxeba aseTi gantolebiT: 

HCN  H+ + CN - 

aseT wonasworobas ionuri wonasworoba ewo- 
deba. Tu procesis pirobebs SevcvliT, SeiZleba 
wonasworobis gadanacvleba ama Tu im mxares. 
sxvadasxva eleqtroliti  xsnarebSi erTnairad 
ar aris daSlili. eleqtrolitTa ionizaciis 
raodenobrivi daxasiaTebisaTvis SemoRebulia 
disociaciis xarisxis cneba. disociaciis xaris- 
xi warmoadgens disocirebuli molekulebis 
ricxvis fardobas gaxsnili molekulebis ricx- 
vTan: 

α   
n , 
N 

sadac n   – disocirebuli molekulebis  ricxvia, 
N  – gaxsnili molekulebis ricxvi. 

disociaciis xarisxi gamoisaxeba rogorc mTe- 
lis nawilebSi (meryeobs 0-1-s Soris), ise pro- 
centebSi (meryeobs 0-100 %-s Soris). 

0,1N xsnarSi disociaciis xarisxis mixedviT 
eleqtrolitebi iyofa sam jgufad: 

1. eleqtrolitebs, romelTa disociaciis xa- 
risxi > 30 %, ewodebaT Zlieri eleqtro- 
litebi. Zlieri eleqtrolitebia TiTqmis 
yvela marili, mJavebi HCl, HBr, HI, HNO3, 
H2SO4, HClO4, tute da tutemiwaTa liTone- 
bis hidroqsidebi – LiOH, NaOH, KOH, RbOH, 
Ca(OH)2, Sr(OH)2, Ba(OH)2. 
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2. eleqtrolitebs, romelTa disociaciis xa- 
risxi < 3 %, ewodebaT susti eleqtroli- 
tebi. susti eleqtrolitebia: HCN, H2S, 
H2SiO3, H3BO3, Cr(OH)3, CdCl2, HgCl2 da a.S. 

3. eleqtrolitebs, romelTa disociaciis xa- 

risxi icvleba Semdeg zRvrebSi: 3 % <   
< 30 %, ewodebaT saSualo siZlieris eleq- 
trolitebi. maT miekuTvneba mJaunmJava 
H2C2O4, WianWvelmJava HCOOH, agreTve H2SO3, 
H3PO4. 

Tu tuteebs, marilebs an mJavebs wyalSi gavx- 
sniT da am xsnarebSi CavuSvebT mudmivi denis 
wyarosTan SeerTebul eleqtrodebs, maSin xsnar- 
Si myofi ionebi daiwyeben moZraobas. dadebiTi 
ionebi moZraoben kaTodisaken (denis wyaros uar- 
yofiTi polusi), amitom maT kaTionebi ewodaT, 
xolo uaryofiTi ionebi anodisaken (denis wya- 
ros dadebiTi polusi)  da maT anionebi ewodaT. 

miaRweven ra kaTods, dadebiTi ionebi gani- 
muxtebian da gadaiqcevian neitralur atomebad, 
aseve uaryofiTi ionebi, miaRweven ra anods, gar- 
daiqmnebian neitralur nawilakebad. eleqtroli- 
tis xsnarSi denis gatarebis dros mimdinare qi- 
miur process ewodeba eleqtrolizi. amrigad, 
eleqtrolizis wina piroba aris eleqtrolitu- 
ri disociacia. 

eleqtrolitebis ionebad daSlas adgili aqvs 
gamdnar mdgomareobaSic. 

amrigad, mJava iseTi eleqtrolitia, romelic 
wyalSi gaxsnisas iZleva  wyalbadis kaTionebsa 
da  mJavuri  naSTis  anionebs  (1). mravalfuZiani 
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mJavebis disociacia xdeba safexurebad. magali- 
Tad: 

 

HCl −−− H+ + Cl- (1) 
H2SO4 −−− H+ + HSO4

- −−− 2H+ + SO4
2-

 

yvela mJava disociaciis Sedegad warmoqmnis 
wyalbadionebs, amitom mJavebis saerTo Tvisebebi 
ganisazRvreba swored wyalbadionebiT. 

fuZe iseTi eleqtrolitia, romelic wyalSi 
gaxsnisas iZleva liTonis kaTionebsa da hidroq- 
silis anionebs (2). mravalmJavuri fuZeebi diso- 
cirdeba safexurebad. magaliTad: 

NaOH −−− Na+ + OH- (2) 
Ba(OH)2 −−− BaOH+ + OH- −−− Ba2+ + 2OH-

 

amrigad, yvela fuZe disociaciis Sedegad iZ- 
leva hidroqsidionebs, amitom am ionebiT gani- 
sazRvreba fuZeebis saerTo Tvisebebi. 

normaluri marilebi wyalSi gaxsnisas war- 
moqmnian liTonis kaTionebsa da mJavuri naSTis 
anionebs. magaliTad: 

Na2SO4 −−− 2Na+ + SO4
2–

 
wyali warmoadgens Zalian sust eletrolits. 

misi disociacia gamoisaxeba Semdegi gantole- 
biT: 

H2O  H+ + OH-
 

qimiurad sufTa wyalSi wyalbadisa da hid- 
roqsilis ionTa koncentracia tolia: [H+] = [OH ] = 
= 1·10  7 moli/l. 
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samuSao #7 
 

mJavaTa aqtivobis Sedareba 
 

cda 1. aiReT sami sinjara. pirvelSi CaasxiT 5 
ml 20 %-iani gogirdmJavas, meoreSi – 5 ml 20 %- 
iani marilmJavas, mesameSi imave raodenobis 20 %- 
iani ZmarmJavas xsnarebi. TiToeul maTganSi Caag- 
deT daaxloebiT erTnairi sididis TuTiis TiTo 
naWeri da daakvirdiT, romel sinjaraSi ufro 
energiulad gamoiyofa wyalbadi. dakvirvebis 
Semdeg axseniT, ratom gamoiyofa yvelaze ufro 
energiulad wyalbadi marilmJavian da yvelaze 
ufro sustad ZmarmJavian sinjaraSi. 

 

mJavas ionizaciis damokidebuleba 
koncentraciaze 

 
cda 2. aiReT sami sinjara. erTSi CaasxiT  5 

ml 10 %-iani gogirdmJavas, meoreSi 5 ml 50 %-ia- 
ni, mesameSi 5 ml 90 %-iani gogirdmJavas xsnarebi. 
TiToeul sinjaraSi CaagdeT erTnairi sididis 
TuTiis TiTo naWeri. daakvirdiT, romel sinja- 
raSi ufro energiulad mimdinareobs reaqcia. ga- 
moitaneT daskvna, romel SemTxvevaSi ufro metia 
wyalbadionTa koncentracia da rogor aris da- 
mokidebuli disociaciis xarisxi xsnaris koncen- 
traciaze. 
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ionuri wonasworobis gadanacvleba 
 

cda 3. aiReT ori sinjara. erTSi CaasxiT  5 
ml 0,1N ZmarmJavas xsnari, meoreSi – imave raode- 
nobiT gamoxdili wyali. orive sinjaraSi siTxe- 
ebs miumateT or-ori wveTi meTilnarinjis xsna- 
ri. daakvirdiT ferebs – ZmarmJaviani sinjara mi- 
iRebs vardisfers, xolo meore, sadac wyali as- 
xia – narinjisfers. Semdeg ZmarmJavian sinjaraSi 
CayareT mcire raodenobiT natriumis acetati da 
njRreviT gaxseniT. SeamCnevT, rom xsnari miiRebs 
narinjisfers, rogoric aris wylian sinjaraSi. 
es Semdegnairad aixsneba: ZmarmJavas (rogorc 
susti eleqtrolitis) xsnarSi arsebobs wonas- 
woroba aradisocirebul molekulebsa da ace- 
tat- da wyalbadionebs Soris: 

CH3COOH  CH3COO-  + H+
 

natriumis acetatis damatebiT gaizarda ace- 
tationebis koncentracia, aman ki gamoiwvia wo- 
nasworobis gadanacvleba marcxniv da wyalbadi- 
onebis koncentraciis Semcireba, e.i. ZmarmJavas 
disociaciis Semcireba. 

amrigad, susti eleqtrolitis xsnarSi erTsa- 
xeliani ionebis Seyvana amcirebs eleqtrolitis 
disociaciis xarisxs. 

cda 4. or sinjaraSi CaasxiT 5-5 ml 0,1N 
ZmarmJavas xsnari. CaagdeT maTSi daaxloebiT 
erTnairi zomis TiTo naWeri TuTia da daakvir- 
diT wyalbadis gamoyofis siCqares. rodesac 
wyalbadis gamoyofa daiwyeba Tanabari siCqariT, 
maSin erT-erTSi CaumateT mcireodeni myari nat- 
riumis acetati. SeamCnevT, rom wyalbadis  gamo- 
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yofa am sinjaraSi sagrZnoblad Semcirdeba. ax- 
seniT amis mizezi. 

cda 5. or sinjaraSi CaasxiT 5-5 ml ganzave- 

buli amoniumis tutis xsnari NH4OH da miumateT 
2-2 wveTi fenolftaleinis xsnari. orive sinja- 
raSi xsnarebi erTnairi intensivobiT Seifereba. 
amis Semdeg erT-erTSi CayareT amoniumis qlori- 
dis kristalebi da sinjara anjRrieT marilis 
gaxsnamde. daakvirdiT sinjaraSi xsnaris feris 
TandaTanobiT gafermkrTalebas. axseniT amis mi- 
zezi. 

 
mimocvlis reaqciebi eleqtrolitTa xsnarebSi 

 

cda 6. aiReT sami sinjara. erTSi CaasxiT ma- 
rilmJavas, meoreSi – natriumis qloridis, mesa- 
meSi – kalciumis qloridis xsnarebi. Semdeg sa- 
mive sinjaraSi xsnarebs miumateT ramdenime wve- 
Ti vercxlis nitratis xsnari. SeniSnavT, rom 
AgNO3-is damatebisas samive sinjaraSi swrafad 
warmoiqmneba TeTri feris xaWosebri naleqi. am- 
rigad, vercxlis qloridis naleqis warmoqmnas 
adgili  aqvs  yvela  im  SemTxvevaSi,   rodesac 

xsnarSi erTmaneTs Sexvdeba Ag+   da Cl–  ionebi. 
axla aiReT sami sinjara: erTSi CaasxiT qlo- 

roformi CHCl3, meoreSi _ oTxqloriani naxSir- 
badi CCl4, xolo mesameSi – berToles marilis 
KClO3-is xsnari. samive sinjaraSi CaumateT ramde- 
nime wveTi vercxlis nitratis xsnari. SeniSnavT, 
rom arcerT sinjaraSi naleqi – AgCl ar warmo- 
iqmneba, Tumca aRebuli nivTierebebi Seicavs 
qlors.  rogorc  Cans,  am  nivTierebebSi qlori 
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sul sxva mdgomareobaSia, vidre marilmJavaSi, 
natriumisa da kalciumis qloridebSi. qloro- 
formi da oTxqloriani naxSirbadi araeleqtro- 
litebia da ionebad ar disocirdeba, xolo ber- 
Toles marili, marTalia, eleqtrolitia, magram 

Tavisufal Cl– ionebs ar iZleva. igi xsnarSi Sei- 

cavs K+   da ClO3
–   ionebs. 

mSral sinjaraSi CayareT cotaodeni berTo- 
les marili da gaaxureT spirtquris alze, sanam 
galRobili marilisagan gazis buStulebis gamo- 
yofa ar Sewydeba. sinjara gaaciveT, CaasxiT mas- 
Si gamoxdili wyali da njRreviT gaxseniT. gam- 
Wvirvale xsnars daumateT vercxlis nitratis 
xsnari, warmoiqmneba naleqi – TeTri xaWosebri 
AgCl. axseniT naleqis warmoqmnis mizezi. 

cda 7. aiReT oTxi sinjara. pirvelSi CaasxiT 
bariumis qloridis, meoreSi – bariumis nitra- 
tis, mesameSi – spilenZis (II) sulfatisa da me- 
oTxeSi – spilenZis (II) nitratis xsnarebi. pir- 
vel sinjaraSi CaasxiT ganzavebuli gogirdmJa- 
vas, meoreSi – natriumis sulfatis, mesameSi – 
kaliumis tutis, meoTxeSi – natriumis tutis 
xsnarebi. pirvel da meore sinjaraSi warmoiqmne- 
ba wyalSi uxsnadi BaSO4-is TeTri naleqi. mesame 
da meoTxe sinjaraSi warmoiqmneba cisferi nale- 
qi. gaaanalizeT momxdari reaqciebi da darwmun- 

debiT, rom rogorc ki xsnarSi Sexvdebian Ba2+ 

da SO4
2– ionebi, Cu2+ da OH– ionebi, isini warmoq- 

mnian uxsnad BaSO4-sa da Cu(OH)2-s. 
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Tavi mecxre 

marilTa hidrolizi 

marilTa hidrolizi ewodeba marilisa da 
wylis ionebis urTierTqmedebas, romelsac Tan 
sdevs wylis wyalbadionTa da hidroqsidionTa 
koncentraciis cvlileba. hidrolizs ganicdian 
wyalSi xsnadi marilebi. marilTa hidrolizi 
ori saxisaa – arasruli da sruli. arasrul 
hidrolizs ganicdian iseTi marilebi, romlebic 
warmoqmnilia Zlieri mJavisa da susti fuZisagan 
an susti mJavisa da Zlieri fuZisagan, xolo 
srul hidrolizs ganicdian susti mJavisa da 
susti fuZisagan warmoqmnili marilebi. Zlieri 
mJavisa da Zlieri fuZisagan warmoqmnili mari- 
lebi hidrolizs ar ganicdian. maTi xsnaris pH 
daaxloebiT 7-is tolia. 

Zlieri fuZisa da susti mJavisagan warmoqmni- 
li marilebis hidrolizs ewodeba hidrolizi 
anionis mixedviT. magaliTad ganvixiloT Na2CO3- 
is hidrolizi: 

Na2CO3 −−− 2Na+ + CO3
2-

 

CO 2- + HOH  HCO3
-
 + OH-

 pH>7 
e.i. xsnarSi iqmneba tute are. 

Zlieri mJavisa da susti fuZisagan warmoqmni- 
li marilebis hidrolizs ewodeba hidrolizi 
kaTionis mixedviT. aseTi marilebis xsnarSi mJa- 
va  are  iqmneba.  magaliTad  ganvixiloT CuCl2-is 
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xsnaris hidrolizi: 
CuCl2 −−− Cu2+ + 2Cl-

 

Cu2+  + HOH  CuOH+ + H+ pH<7 
e.i. xsnarSi iqmneba mJava are. 

susti fuZisa da susti mJavisagan warmoqmnili 
marilebis hidrolizs ewodeba hidrolizi kaTi- 
onisa da anionis mixedviT. aseTi marilebis xsna- 
rebs  daaxloebiT  neitraluri   are gaaCniaT 
(pH  7). magaliTad: 

CH3COONH4 −−− CH3COO- + NH4
+

 

NH4
+  + CH3COO-  + HOH  NH4OH + CH3COOH 

hidrolizis procesi xasiaTdeba hidrolizis 
xarisxiT  h da hidrolizis mudmivaTi  h. 

 h = Ch/C, 
sadac Ch – hidrolizebuli molekulebis koncen- 
traciaa, C  – sruli koncentracia. 

zomieri koncentraciis xsnarebisTvis hidro- 
lizis xarisxi oTaxis temperaturaze umniSvne- 
loa da Seadgens daaxloebiT 1 %-s. 

hidrolizis xarisxi damokidebulia tempera- 
turaze, ganzavebasa da marilis bunebaze. rac 
ufro sustia marilwarmomqmneli mJava an fuZe, 
miT ufro metia marilis hidrolizis xarisxi. 
temperaturis aweviT da xsnaris ganzavebiT hid- 
rolizis xarisxi matulobs. 
 

samuSao #8 
 

marilTa arasruli hidrolizi 
 

cda 1. aiReT Svidi sinjara. erTSi CaasxiT  5 
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ml kaliumis karbonatis, meoreSi – 5 ml natriu- 
mis sulfidis, mesameSi – 5 ml TuTiis sulfa- 
tis, meoTxeSi – 5 ml aluminis qloridis, mexu- 
TeSi – 5 ml natriumis qloridis, meeqvseSi – 5 
ml kaliumis nitratis xsnarebi, xolo meSvide 
sinjaraSi CaasxiT 5 ml gamoxdili wyali. yvela 
sinjaras daumateT lakmusis xsnari. daakvirdiT 
sinjarebSi xsnarebis fers. pirvel da meore sin- 
jaraSi xsnari miiRebs lurj fers, rac maCvene- 
belia xsnaris tute reaqciisa, xolo mesame da 
meoTxe sinjarebSi – wiTel fers. mexuTe da meeq- 
vse sinjarebSi neitraluri lakmusi fers ar Se- 
icvlis da iseTive feri eqneba, rogorc meSvide 
sinjaraSi aqvs. es maCvenebelia imisa, rom NaCl 
da KNO3 hidrolizs ar ganicdian. axseniT danar- 
Cen sinjarebSi hidrolizis movlenebi da Seadgi- 
neT hidrolizis gantolebebi. 
 

sruli hidrolizi 
 

cda 2. sinjaraSi CaasxiT 5-6 ml gamoxdili 

wyali da masSi CayareT Al2S3 – aluminis sulfi- 
dis fxvnili. kargad anjRrieT da daukvirdiT 
sinjaraSi mimdinare process. SeamCnevT, rom 
aluminis sulfidis sruli hidrolizis Sedegad 
naleqis saxiT warmoiqmneba aluminis hidroqsidi 
da xsnaridan gamoiyofa gogirdwyalbadi (ig- 
rZnobT H2S  –is damaxasiaTebel suns). 

cda 3. sinjaraSi CaasxiT aluminis sulfatis 
xsnari da mas daumateT natriumis karbonatis 
xsnari.  am  nivTierebaTa  urTierTqmedebis Sede- 
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gad warmoiqmneba aluminis karbonati, romelic 
Semdeg iSleba wylis moqmedebiT: 

Al2(SO4)3 + 3Na2CO3 −−− Al2(CO3)3 + 3Na2SO4 

Al2(CO3)3 + 6HOH −−− 2Al(OH)3τ + 3H2CO3 −−− 
−−− 3H2O + 3CO21 

reaqciis Sedegad daileqeba TeTri, amorfuli 
aluminis hidroqsidi da gamoiyofa gazi CO2 nax- 
SirmJavas daSlis gamo. 
 
 

temperaturis gavlena hidrolizze 
 

cda 4. sufTa sinjaraSi CaasxiT ramdenime ml 

natriumis acetatis xsnari, daamateT 2-3 wveTi 
fenolftaleinis xsnari. xsnari miiRebs Jolos- 
fers. miRebuli xsnari gaanawileT or sinjaraSi. 
erTi sinjara xsnariTurT gaacxeleT, meore da- 
toveT Sesadareblad. gacxelebis Semdeg sinja- 
raSi xsnaris Seferiloba intensiuri gaxdeba, 
rac maCvenebelia hidroqsidionTa koncentraciis 
zrdisa. es ki iman gamoiwvia, rom temperaturis 
awevam gazarda natriumis acetatis hidrolizis 
xarisxi. sinjara gaacieT. daakvirdiT feris 
cvlilebas da gaakeTeT saTanado daskvna. 
 
 

xsnaris koncentraciis gavlena hidrolizze 
 

cda 5. or sinjaraSi CaasxiT 5-5 ml gamoxdi- 

li wyali da CayareT: pirvel sinjaraSi 0,01 g, 
xolo meoreSi – 0,5 g uwylo natriumis karbona- 
tis fxvnili. kargad gaxseniT. amis Semdeg orive 
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sinjaraSi CaasxiT TiTo wveTi fenolftaleinis 
xsnari. daakvirdiT xsnaris Seferilobis inten- 
sivobas. sinjaraSi, romelSic 0,01 g natriumis 
karbonati gqondaT, Seferva ufro intensiuri iq- 
neba, vidre meore sinjaraSi. aqedan Cans, rom 
koncentraciis gazrdiT hidrolizis xarisxi 
mcirdeba, xolo koncentraciis Semcirebisas – 
izrdeba. 
 
 

hidrolizis Seqcevadoba 
 

cda 6. qimiur WiqaSi CaasxiT 10   ml  bismutis 
(III) nitratis xsnari da  TandaTanobiT umateT 
mas gamoxdili wyali TeTri naleqis warmoqmnam- 
de. naleqis warmoqmna gamowveulia bismutis (III) 
nitratis hidroliziT, ris Sedegadac gamoiyofa 
wyalSi uxsnadi fuZovani marili: 

Bi(NO3)3  + 2H2O  Bi(OH)2NO3  + 2HNO3 

amis Semdeg WiqaSi naleqs wveTwveTobiT uma- 
teT koncentrirebuli azotmJavas xsnari da Wiqa 
anjRrieT. naleqi gaixsneba. es imis maCvenebelia, 
rom azotmJavas koncentraciis gazrdam gamoiw- 
via wonasworobis Zlieri gadanacvleba marcxniv. 
axla WiqaSi kvlav CaumateT wyali, kvlav warmo- 
iqmneba fuZovani marilis naleqi, radgan wylis 
raodenobis gazrda gamoiwvevs reaqciis wonaswo- 
robis marcxnidan marjvniv gadanacvlebas. 
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Tavi meaTe 

Jangva-aRdgena 

Tu qimiuri reaqciebis klasifikacias safuZv- 
lad davudebT daJangvis xarisxis cvlilebas, ma- 
Sin qimiuri reaqciebi SeiZleba davyoT or ti- 
pad: 

1) reaqciebi, romlebic mimdinareoben daJangu- 
lobis xarisxis Seucvlelad, mag. 

+1  -1 +1  -2 +1 +1   -1 +1  -2 
HCl + NaOH = NaCl + H2O 

da 
2) reaqciebi, romlebic mimdinareoben daJangu- 

lobis xarisxis cvlilebiT, mag. 
0 0 +1  -2 

2H2  + O2 = 2H2O 
an 

0 +1  +5 -2 +2  +5 -2 0 
Cu + 2AgNO3 = Cu(NO3)2 + 2Ag 

aRniSnul reaqciebSi wyalbadi, Jangbadi,  spi- 
lenZi da vercxli icvlian daJangulobis xa- 
risxs. 

qimiur reaqciebs, romelTa dros icvleba 
atomebis daJangulobis xarisxi, Jangva-aRdgeniTi 
reaqciebi ewodebaT. Tanamedrove TvalsazrisiT, 
daJangulobis xarisxis cvlileba dakavSirebu- 
lia eleqtronebis gadanawilebasTan. amitom Jan- 
gva-aRdgeniTi reaqcia SeiZleba ase  ganvmartoT: 
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reaqciebi, romlis dros mimdinareobs eleqtro- 
nebis gadasvla erTi atomidan, molekulidan an 
ionidan sxvaze. davazustoT da gavafarTovoT 
Jangvisa da aRdgenis cnebebi Semdegi ganmartebe- 
biT: Jangva ewodeba eleqtronebis gacemis pro- 
cess, anu process, romlis drosac izrdeba ato- 
mis daJangulobis xarisxis algebruli mniSvne- 
loba. aRdgena ewodeba eleqtronebis mierTebis 
process, anu process, roca mcirdeba daJangu- 
lobis xarisxis algebruli mniSvneloba. es ori 
procesi erTmaneTis sawinaaRmdego, magram erTma- 
neTis ganmapirobebeli procesebia. ar arsebobs 
daJangva aRdgenis gareSe da piriqiT. nawilaki, 
romelic Jangva-aRdgeniTi reaqciis dros aRdge- 
ba, damJangavia. nawilaki, romelic iJangeba, aRmd- 
genelia. radgan atomebi, molekulebi an ionebi, 
romlebic iJangeba an aRdgeba, Sedis sxvadasxva 
nivTierebebis SemadgenlobaSi, amitom TviT am 
nivTierebebs ewodeba Sesabamisad aRmdgenelebi 
da damJangvelebi. 

arCeven Jangva-aRdgeniTi reaqciebis sam tips – 
molekulaTSoriss, Sidamolekulur da dispro- 
porcionirebis reaqciebs. 

molekulaTSorisi Jangva-aRdgeniTi reaqcia 
ewodeba iseT reaqcias, romlis drosac atomebis 
daJangulobis xarisxi icvleba sxvadasxva nivTi- 
erebaSi; e.i. roca damJangavi da aRmdgeneli Se- 
dis sxvadasxva molekulis SemadgenlobaSi. maga- 
liTad: 

+4  -2 +1  -1 +2   -1 0 +1    -2 

MnO2  + 4HCl = MnCl2  + Cl21 + 2H2O 
an 
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0 +1  -1 +2  -1 0 

Zn + 2HCl = ZnCl2  + H21 
Sidamolekuluri ewodeba iseT Jangva-aRdge- 

nis reaqcias, romlis drosac icvleba erT mo- 
lekulaSi Semavali sxvadasxva elementis atome- 
bis daJangulobis xarisxi. magaliTad: 

+1  +5 -2 +1  -1 0 

2KClO3  = 2KCl + 3O21 
an 

+1  +5 -2 +1  +3 -2 0 

2NaNO3  = 2NaNO2  + O21 
Sidamolekuluria agreTve is reaqciebi, roca 

gansxvavebuli daJangulobis xarisxi aqvs erT 
molekulaSi Semaval erTi da imave elementis 
sxvadasxva atoms. magaliTad: 

-3 +5 +1 

NH4NO3  = N2O1 + 2H2O 
an 

-3 +3 0 

NH4NO2  = N21 + 2H2O 
disproporcionirebis reaqcia ewodeba iseT 

Jangva-aRdgeniT reaqcias, romlis drosac xdeba 
erTnairi daJangulobis erTi da imave elementis 
atomebis daJangulobis xarisxis erTdrouli 
Semcireba da gazrda. cxadia, aseTi reaqcia Se- 
saZlebeli iqneba mxolod iseTi nivTierebebisaT- 
vis, romlebic Seicaven Sualeduri daJangulo- 
bis xarisxis mqone atomebs. magaliTad: 

+1 -1 +1   -2 0 

2H2O2  = 2H2O + O21 
an 
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0 -1 +1 
Cl2  + H2O = HCl + HClO 

+5 +7 -1 
4KClO3 = 3KClO4 + KCl 

Jangva-aRdgeniTi reaqciebi did rols TamaSo- 
ben bunebasa da teqnikaSi. isini safuZvlad udevs 
iseT procesebs, rogoricaa sunTqva, nivTiereba- 
Ta cvla, fotosinTezi, duRili, lpoba, liTone- 
bis korozia, saTbobis wva, qimiuri energiis gar- 
daqmna galvanur elementebsa da akumulatoreb- 
Si da a.S. 
 
 

Jangva-aRdgeniTi reaqciebis gantolebebis 
Sedgena 

 
sworad Sedgenili reaqciis gantoleba warmo- 

adgens nivTierebaTa masis mudmivobis kanonis ga- 
mosaxvas. amitom erTi da imave elementis atomTa 
ricxvi gamosaval nivTierebebSi da reaqciis 
produqtebSi unda iyos erTnairi. SenarCunebuli 
unda iqnes muxtebic: gamosaval nivTierebaTa 
muxtebis jami toli unda iyos reaqciis produq- 
tebis muxtebis jamisa. 

Jangva-aRdgeniTi reaqciebis gantolebebis 
Sedgenisas moxerxebulobisa da erTsaxovnebi- 
saTvis unda davicvaT Semdegi Tanmimdevroba: ga- 
mosaval nivTierebebSi jer CavweroT aRmdgeni, 
Semdeg mJangavi da are (Tu es aucilebelia), re- 
aqciis produqtebSi – jer aRmdgenis daJangvis 
produqti, Semdeg mJangavis aRdgenis produqti, 
Semdeg sxva nivTierebebi. 
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cnobilia Jangva-aRdgeniTi reaqciis gantole- 
bis Sedgenis ori meTodi: eleqtronuli balan- 
sis meTodi da naxevarreaqciebis meTodi. 

eleqtronuli balansis meTodi damyarebulia 
atomTa daJangulobis xarisxebis Sedarebaze ga- 
mosaval nivTierebebsa da saboloo produqtebSi. 
aucilebelia, rom aRmdgenis mier gacemuli 
eleqtronebis ricxvi toli iyos mJangavis mier 
SeZenili eleqtronebis ricxvisa. gantolebis Se- 
sadgenad unda vicodeT moreagire nivTierebaTa 
da reaqciis produqtTa formulebi. ganvixiloT 
am meTodis gamoyeneba konkretul magaliTze – 
spilenZis urTierTqmedeba ganzavebul azotmJa- 
vasTan 

Cu + HNO3 −−− Cu(NO3)2 + NO1 + H2O 
mivuTiToT im elementebis daJangulobis xa- 

risxebi, romlebmac ganicades cvlileba: 

0 +5 +2 +2 

Cu + HNO3 −−− Cu(NO3)2 + NO1 + H2O 
SevadaroT daJangulobis xarisxebi. Cans, rom 

spilenZi daiJanga da azoti aRdga nawilobriv. 
davweroT cal-calke spilenZis daJangvisa da 
azotis aRdgenis eleqtronuli gantolebebi, e.i. 
SevadginoT eleqtronebis gacemisa da mierTebis 
balansi: 

 
0 +2 

Cu – 2e −−− Cu 2 3 
6 

+5 +2 

N + 3e −−− N 3 2 
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eleqtronuli balansis gziT moZebnili koe- 
ficienti unda daiweros im nivTierebebis formu- 
lebis win, romlebmac ganicades daJangva an aRd- 
gena. gamosaval nivTierebaSi spilenZi mTlianad 
iJangeba, amitom koeficienti 3 daiwereba elemen- 
taruli spilenZisa da spilenZis (II)  nitratis 
win. rac Seexeba azots, saWiroa yuradReba mivaq- 
cioT imas, rom aRdgeba gamosaval nivTierebaSi 
arsebuli azotis mxolod nawili. reaqciis pro- 
duqtebSi azoti Sedis ori nivTierebis Semadgen- 
lobaSi – erTSi ucvleli, meoreSi ki aRdgenili 
saxiT. amitom koeficienti 2 daiwereba im naer- 
Tis win, romelSic Sedis aRdgenili azoti, e.i. 
azotis (II)  oqsidis win: 

3Cu + HNO3 −−− 3Cu(NO3)2 + 2NO1 + H2O 
davadginoT danarCeni koeficientebic. reaqci- 

is produqtebSi rva atomi azotia, amitom azot- 
mJavas win daiwereba koeficienti 8, xolo wylis 
win 4. sabolood gantolebas eqneba aseTi saxe: 

3Cu + 8HNO3  = 3Cu(NO3)2  + 2NO1 + 4H2O 
naxevarreaqciebis, anu ionur-eleqtronul me- 

Tods garkveuli upiratesoba aqvs eleqtronuli 
balansis meTodTan SedarebiT. am ukanasknelisa- 
gan gansxvavebiT, naxevarreaqciebis meTodSi saq- 
me gvaqvs ara hipoTetur, aramed realurad arse- 
bul ionebTan, romlebic warmoiqmneba wyalxsna- 
rebSi eleqtrolituri disociaciis Sedegad. am 
meTodiT gacilebiT ufro moxerxebulia wyal- 
xsnarebSi mimdinare Jangva-aRdgeniTi reaqciebis 
gantolebebis Sedgena. garda amisa, eleqtronuli 
balansis  meTodisagan  gansxvavebiT, naxevarreaq- 
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ciebis meTodSi aSkarad Cans garemo aris (mJave, 
tute, neitraluri) roli procesis mimdinareoba- 
ze. naxevarreaqciebis meTodis gamoyenebisas saWi- 
ro ar aris reaqciis yvela produqtis codna, 
radgan maTi dadgena xdeba reaqciis gantolebis 
gamoyvanisas. aseve ar aris saWiro atomebis da- 
Jangulobis xarisxis codna. 

ganvixiloT igive reaqcia naxevarreaqciebis 
meTodiT. rogorc viciT, azotmJava mTlianad di- 

socirebulia H+ da NO3
- ionebad. pirveli naxe- 

varreaqcia mdgomareobs spilenZis neitraluri 
atomebidan ormuxtiani ionis warmoqmnaSi: 

0 2+ 
I Cu – 2e −−− Cu 

wyalbadis ionebis mier Seqmnil mJava garemo- 
Si mimdinareobs nitrationebis aRdgena   azotis 
(II) oqsidamde da gamonTavisuflebuli Jangbadis 
ori atomis xarjze wylis ori molekulis war- 
moqmna. ori molekula wylis warmosaqmnelad sa- 
Wiroa wyalbadis oTxi ioni, amitom meore naxe- 
varreaqciis gantoleba SeiZleba ase CavweroT: 

II NO3
- + 4H+ −−− NO1 + 2H2O 

rogorc vxedavT, damyarebulia materialuri 
balansi, magram muxtebis jami tolobis orive 
mxares ar aris gatolebuli. saWiroa eleqtrone- 
bis meSveobiT davamyaroT muxtebis balansi; mar- 
cxena mxares muxtebis jamia (-1) + 4(+1) = +3, xolo 
marjvena mxares 0 + 0 = 0; e.i. marcxena mxares sa- 
Wiroa davumatoT sami uaryofiTi muxti, rac mi- 
iRweva 3e-is damatebiT. maSin meore naxevarreaq- 
cia miiRebs saxes 
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II NO3
¯+ 4H+ + 3e −−− NO1+ 2H2O 

I da II naxevarreaqciebSi monawile eleqtrone- 
bis ricxvi sxvadasxvaa. imisaTvis, rom srul re- 
aqciaSi gamoiricxos eleqtronebis monawileoba, 
saWiroa I naxevarreaqcia gavamravloT 3-ze, xo- 
lo II naxevarreaqcia 2-ze. maSin gacemuli da Se- 
Zenili eleqtronebis ricxvi erTmaneTs gautol- 
deba: 

I Cu - 2e −−− Cu2+ |  3 
II NO3

-+ 4H+ + 3e −−− NO1 + 2H2O  | 2 
aRniSnuli koeficientebis gaTvaliswinebiT 

SevkriboT gantolebis marcxena da marjvena mxa- 
reebi. miviRebT: 

3Cu + 2NO3
- + 8H+ −−− 3Cu2+ + 2NO1 + 4H2O 

miviReT reaqciis Semoklebuli ionur-moleku- 
luri gantoleba. sruli ionur-molekuluri gan- 
tolebis misaRebad saWiroa gantolebis orive 
mxares davumatoT eqvs-eqvsi nitrationi: 

3Cu + 8H+ + 8NO3
- −−− 3Cu2+ + 6NO3

- + 2NO1 + 4H2O 
bolos SevadginoT molekuluri gantoleba: 

3Cu + 8HNO3 −−− 3Cu(NO3)2 + 2NO1 + 4H2O 
 
 

samuSao #9 
 

Jangva-aRdgeniTi reaqciebi 
 

cda 1. spilenZis aRdgena rkiniT 
sinjaraSi CaasxiT 10-12 ml spilenZis (II) 

sulfatis xsnari da miumateT 1-2 g rkinis naq- 
libi, an CauSviT xsnarSi rkinis lursmani. cota 

68  



xnis Semdeg, rodesac xsnari miiRebs mwvane fers, 
reaqcia damTavrebulad CaTvaleT. 

SeadgineT Jangva-aRdgeniTi reaqciis gantole- 
ba.  

cda 2. rkinis (III) qloridisa da kaliumis 
iodidis urTierTqmedeba 

sinjaraSi CaasxiT rkinis (III) qloridis kon- 
centrirebuli xsnari da wveTwveTobiT daamateT 
kaliumis iodidis koncentrirebuli xsnari. Seam- 
CnevT gamoyofil Tavisufal iods, romelic 
xsnars mianiWebs muq Seferilobas. ra aRdga da 
ra daiJanga? 

SeadgineT Jangva-aRdgenis reaqciis gantoleba 
Semdegi sqemis mixedviT: 

KI + FeCl3 −−− FeCl2 + KCl + I2 

 

cda 3. garemos gavlena Jangva-aRdgeniTi reaq- 
ciis mimdinareobaze 

sam sinjaraSi CaasxiT 5-5 ml kaliumis perman- 
ganatis KMnO4-is 2 %-iani xsnari. pirvel sinja- 
ras wveTobiT daamateT ganzavebuli gogirdmJava, 
meore sinjaras _ ganzavebuli KOH-is mcire ra- 
odenoba, xolo mesames – gamoxdili wyali. sami- 
ve sinjaraSi CaumateT 1-2 ml Na2SO3-is ganzavebu- 
li xsnari. reaqciis garegnuli efeqti CainiSneT 
samive SemTxvevaSi. mJave areSi xsnari unda gau- 
feruldes, tute areSi mwvaned unda Seiferos, 
xolo neitralur areSi unda gamoiyos mura ya- 
visferi naleqi. 

SeadgineT Jangva-aRdgeniTi reaqciis gantole- 
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bebi Semdegi sqemis mixedviT: 

mJave areSi: 
Na2SO3+KMnO4+H2SO4   −−−  Na2SO4+MnSO4+K2SO4+H2O 

tute areSi: 
Na2SO3 + KMnO4 + KOH −−− Na2SO4 + K2MnO4 + H2O 

neitralur areSi: 
Na2SO3 + KMnO4 + H2O −−− Na2SO4 + MnO2 + KOH 

 
cda 4. kaliumis biqromati rogorc mJangavi 
aiReT sinjaraSi kaliumis biqromatis K2Cr2O7- 

is xsnari. SeamJaveT ganzavebuli gogirdmJaviT 
da daumateT Na2SO3-is xsnari. CainiSneT feris 
Secvla. SeadgineT Jangva-aRdgenis gantoleba. 

Na2SO3+K2Cr2O7+H2SO4−−−Na2SO4+Cr2(SO4)3+K2SO4+H2O 
 

cda 5. rkinis (II) sulfatis daJangva azotmJa- 
viT 

aiReT rkinis (II) sulfatis kristalebi, Caya- 
reT sinjaraSi da gaxseniT gamoxdil wyalSi. mi- 
umateT 1-2 wveTi ganzavebuli gogirdmJava da 
ramdenime wveTi azotmJava. sinjara kargad Sean- 
jRrieT da xsnari gaacxeleT manam, sanam yviT- 
lad ar Seifereba NO-s gamoyofis gamo: 

FeSO4 + HNO3 + H2SO4 −−− Fe2(SO4)3 + NO1 + H2O 
gaciebis Semdeg xsnarze imoqmedeT kaliumis 

rodanidis xsnariT. unda miiRoT sisxlisfer wi- 
Teli Seferiloba, rac daadasturebs xsnarSi 
rkinis (III)  sulfatis arsebobas. 
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